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kmy­qmnc^&gex9®5nty�g ¨ kP`�^&bh¦5|�kms0y�dtle]�utacbja{gibe¯}bhkP`�]�s�dc|j¦�d:`�]�§}|�kmy­qmnt^&g
`�gSgi�wbhley_`�]�le`�gibegex<°�b'nt`}a
y_a�bedrqmy�«tbja{`6dcbh¦�`�]�§}|�kmy­qmnt^{¤t¦�y­qmncy_d
qmncb ¨ kP`�^&bh¦5|�kms�¤�¦�ncy_lPn±nt`}a±`�giy�§}dcy­«�lj`�d!qm]­²³gi^�`�]�]�bhk�kmbjªruty­kmbh¬
^&bhd!q ¨ |�k
^�`�y�d´^&be^&|�ki²µqmnt`�d¶|�qmntb�k�s�dc|j¦�d³`�]_§�|�kmy­qmnt^&gex´W�d
qmncy�g#�t`��wbhkj¤9¦;bp`}aca�kmbegig&q�¦;|�y�gigiutbeg#]�b ¨ q#|��wbed±y�d±|}u�k�bj`�km]�y�bhk
�t`��wbhkjx
·�y­kmgYqj¤�`�]�]�s!dt|j¦�d¸`�d�a>gi��`�lebµb�¹&ley�bedrqp`�]�§�|�kmy­qmnt^&g ¨ |�kp`��c¬
��km|j©cy�^�`-qmb9ªru�`�drqmy�]�b;«�dtacy�dt§�kmbjªruty­kmb9`�ac¯�`�dtlhb5s!dt|j¦�]�bjac§�b9| ¨ qmncb
]�bedc§�qmn�| ¨ qmntb�y�dt�cucqºgibjªrutbedcleb}xºZ{`�d!²6y�^&�w|�kiqP`�drq5at`�qP`�z�`�gib~`��c¬
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ªrucbedtleb~]_bhdt§�qmnGx
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È É OSKwE��'�.C���KwNP��O
ÊAË�ÌÎÍDÏ!Ð�Ñ�ÌÎÒ-ÓÕÔÖÒ-×�ØtÑhÌ�Ø�Ù�Ô}Í�×cÙ�ÐDÍmÑhÙGÚwÛÝÜ Þ�ß�àºá�â»ã�×�ä¶ÑhË�Ô
å Ð�×cæ�ÓÕÔ�ç)×�ä¿Ò�×�ç å ÙwÑhÌ�ØGè±étÙGÏ�ØtÑ�ÌÕÓ�Ô}Í:×!ä6ÓÕÏ�Ð�ècÔ�Í�Ô�étÙ�Ô�ØGÒ-Ô}Í{×!ä
×�Ø�ÓÕÌ�ØGÔµ×cÐ0Ú�ÌÕÍ�êtë�ÐhÔ�Í�ÌÕÚ�Ô�ØtÑ0Ú�Ï!ÑhÏcÍPÔ�ÑhÍ0Ì�Ø�Ï´Í�ÌÕØ�è�ÓÕÔ å Ï�ÍhÍ
ì'ËGÌ�ÓÕÔ
ÙGÍPÌÕØ�è�ÏcÍ5Ó�Ì�ÑPÑhÓ�Ô�ç:Ï�Ì�Ø0ç{Ô�ç{×�ÐhÛ
ÏcÍ å ×tÍ�Í�Ì�æGÓ�Ôcíºî³Ô'ì'Ì�ÓÕÓGÚwÔ�Ø�×!ÑhÔ
Ñ�Ë�Ô0Ó�Ô�Ø�è!ÑhË¶×�ä�Ñ�Ë�Ô0ÌÕØ å ÙwÑ&ÍPÔ}étÙ�Ô�ØGÒ�Ô#æ�Û�ïðí¿ñ�×cÐ¿ò¸óDô¼õ�ö�÷-ãYø
Ñ�Ë�Ô�Ô�Ó�Ô�ç{Ô�ØtÑ�Ì�Ø å ×cÍ�Ì_ÑhÌ�×cØ�ùúò�ï�û�Ì�ØµÑhË�Ô#Í�×�Ð�Ñ�Ô�ÚµÍ�Ô�étÙ�Ô�Ø�Ò-Ô¿×!ä
Ñ�Ë�Ô´Ì�Ø å ÙwÑ%ÌÎÍ�ÍhÏ!ÌÎÚ�Ñ�×>æ�Ô�ÑhË�Ô³òGëiécÙ�Ï!ØtÑ�ÌÕÓ�Ôcí7ÊAË�Ô¶étÙGÏ!ØtÑhÌ�ÓÕÔ

Ò-×cÐ�ÐhÔ�Í å ×�ØGÚwÌÕØ�è½Ñ�×¾òýüþõ�ÿ��ÅËGÏ�ÍðÏ7Í å Ô�Ò-ÌÎÏ!Ó:Ø�Ï!ç{Ô�ø:ÑhË�Ô
�������
	�� í;ñG×�Ð�
.ó³Ü õ�ö�÷-ãYø}Ï�Ø6Ô�Ó�Ô�ç{Ô�ØtÑ<æ�Ô�ÓÕ×�Ø�ècÌ�Ø�èAÑh×'Ñ�ËGÔ�Ì�Ø å ÙwÑ
Í�Ô�étÙ�Ô�Ø�Ò-Ô'ÌÎÍ�Í�Ï�ÌÕÚ0Ñh×&æ�Ô�Ï!Ø�
�ëYÏ å�å Ðh×���ÌÕç:ÏrÑhÔAòGëiécÙ�Ï!ØtÑ�ÌÕÓ�Ô.Ì_äLÌ�ÑhÍ
ÐeÏ!Ø�ê&ÌÎÍ9æ�Ô-Ñmì~Ô�Ô�Øðùmô�ò���
��mï�û�Ï�ØGÚ³ùPôúò���
��Pï�ûcí���æ��tÌÕ×�Ù�ÍPÓÕÛ�ø
ì~Ô¿ÏcÍ�Í�Ù�ç{Ô6Ñ�ËGÏ!Ñ�
���ò¶Ï�ØGÚ 
��½ôP÷��±ò!�-í
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< ÙGÏ!ØtÑ�ÌÕÓÕÔ�ÍJÒeËGÏ�ÐhÏcÒjÑhÔ�ÐhÌ>=�Ô5Ú�ÌÕÍPÑ�ÐhÌ�æGÙwÑ�ÌÕ×�ØGÍJ×!äwÐ�Ô}Ï!Ó!ì~×�ÐhÓÎÚ�Ú�Ï!ÑhÏ
Í�Ô-ÑhÍAÏ�ØGÚpÏ!ÐhÔ.ÓÕÔ�ÍhÍAÍPÔ�ØGÍ�Ì_ÑhÌ>�cÔ�Ñ�×0×�Ù�Ñ�ÓÕÌ�Ô�ÐhÍ�Ñ�ËGÏ�ØpÑhË�Ô�ç{×cç0Ô�ØtÑhÍ
ô¥ç{Ô}Ï!ØDÏ!ØGÚ?�rÏ!ÐhÌÎÏ!ØGÒ�Ô)�jí½ÊAË�Ô�Û�Ò�Ï!Ø�æ�Ô�ÙGÍ�Ô�Ú�æ�Û¸æ�Ù�ÍPÌÕØ�Ô�ÍhÍ
ÌÕØcÑhÔ�ÓÕÓ�ÌÕè�Ô�ØGÒ-Ô�Ï å�å ÓÕÌÎÒ�ÏrÑhÌ�×cØGÍ5Ñh×#ÚwÌÎÍmÑhÌ�ÓÕÓ�Í�Ù�ç{ç:Ï!ÐhÛ#ÌÕØwä¥×�Ðhç:ÏrÑ�ÌÕ×�Ø
ä¥Ðh×�ç�Ë�Ù�ècÔ¿ÚGÏrÑhÏ{Í�Ô-ÑeÍ�í
< ÙGÏ!ØtÑ�ÌÕÓÕÔ�ÍµÏ!ÐhÔ¶ÙGÍ�Ô�Ú+ætÛDétÙ�Ô�Ð�Û�× å Ñ�ÌÕç0Ì@=�Ô�ÐhÍ�Ñ�× å Ðh×���ÌÕÚwÔ
Í�Ô�ÓÕÔ�ÒjÑhÌ>��Ì�ÑmÛ Ô�ÍPÑ�ÌÕç{Ï!Ñ�Ô}ÍDä¥×�ÐÅÍPÌÕç å ÓÕÔ å ÐhÔ�ÚwÌÎÒ�Ï!Ñ�Ô}Í ×�Ø ÑhÏ!æGÓ�Ô
�rÏ!ÓÕÙ�Ô�Í{Ü A(B.àDCFE!á»ã�íHGSétÙ�Ì_ëiÚwÔ å Ñ�Ë�ËGÌÕÍPÑ�×cè�ÐeÏ!ç:Í
Ü C�IKJLAwáNMrã9Ï�Ð�Ô
Í�Ì�ç å ÓÕÛPOQ ëiétÙGÏ!ØtÑhÌ�ÓÕÔ�Í�øGä¥×cÐ�R�óTSc÷cö�U�ö�ÿ�ÿ�ÿ�ö6VW�D÷NXcø�Ò�×�ç å ÙwÑhÔ�Ú×���Ô�Ð'Ò-×�ÓÕÙ�ç{ØY�»Ï�Ó�ÙGÔ�Í'×�ä;Ú�Ï!ÑhÏ!æ�Ï�Í�Ô�ÑeÏ!æ�ÓÕÔ�Í~ä¥×cÐ�Ï{ÍPÙ�Ì�ÑhÏ�æ�ÓÕÔZV<í
A å ÓÕÌ_Ñ�Ñ�Ô�ÐeÍ¿Ï!ÐhÔ�ÙGÍ�Ô�Ú�ÌÕØ å Ï�ÐhÏ�Ó�ÓÕÔ�Ó5Ú�Ï!ÑhÏ!æ�Ï�Í�Ô#ÍPÛwÍPÑ�Ô�ç{Í�ø�ÍPÙGÒeË
Ï�Í�[L\ZU¶Ï�ØGÚ�IiØwä¥×cÐ�ç{Ì>�+Ü IiØ�äPø�[]\ZU}ã'ä¥×cÐ��»Ï�Ó�ÙGÔ%ÐeÏ!Ø�ècÔ%Ú�Ï!ÑhÏ
å Ï�ÐPÑhÌ_ÑhÌ�×cØ�Ì�ØGèGí�ÊAËGÔ�Û�Ï!ÐhÔ#Ï!ÓÎÍ�×pÙGÍ�Ô�Ú�ÌÕØ¶ÚwÌÎÍmÑhÐ�ÌÕæ�ÙwÑhÔ�Ú´ÍP×cÐPÑhÌ�Ø�è
Ñ�×pÏcÍ�Í�ÌÕè�Ø%ÚGÏrÑhÏ0Ô�Ó�Ô�ç0Ô�ØtÑhÍAÑh× å Ð�×wÒ-Ô}Í�Í�×�ÐeÍ6Ü [L^]AwáG÷-ãYí
_a`N`!bdcfe �g��	�hi� étÙGÏ!ØtÑ�ÌÕÓÕÔ�Í{Ò�Ï�Ø¸æ�Ô�Í�Ù�æGÍPÑ�Ì�Ñ�Ù�Ñ�Ô�Ú¸ä¥×�Ð{Ôf�wÏcÒjÑ
étÙGÏ!ØtÑhÌ�ÓÕÔ�ÍðÌÕØ\Ï!ÓÕÓ:Ñ�ËGÔ Ï å�å ÓÕÌÎÒ�ÏrÑhÌ�×cØGÍkjmÙGÍPÑ¸ÚwÔ}Í�Ò�Ð�ÌÕæ�Ô}ÚLílIiØ
å ÐeÏ�Ò-Ñ�ÌÎÒ-Ô�øðÌ�ÑÖÌÕÍÖÏ�Ò�Ò-Ô å ÑhÏ�æ�Ó�Ô Ì_ä¸Ñ�Ë�Ô4ÚwÌ>m�Ô�Ð�Ô�ØGÒ-ÔIÌ�Ø ÐhÏ�Ø�ê
æ�Ô-Ñmì~Ô�Ô�ØÝÑ�Ë�Ô¾Ñ�ÐhÙ�Ô4Ï!ØGÚ ÑhË�Ô4Ï å�å Ðh×��wÌ�ç:Ï!Ñ�Ô¾étÙGÏ�ØcÑhÌ�ÓÕÔ¾ÌÎÍ
è�Ù�Ï!ÐeÏ!ØtÑ�Ô�Ô�Ú¶Ñ�×�æ�ÔpÓÕÔ�ÍhÍ¿Ñ�ËGÏ�ØD÷�n�×!äAÑ�Ë�ÔpÑ�×!ÑeÏ!Ó�Ø�Ù�ç
æ�Ô�Ð#×�ä
Ú�Ï!ÑhÏ0Ô�ÓÕÔ�ç{Ô�ØtÑeÍ�í
o bdcNp 	 p �gqr�ts�hu�
v è�ÙGÏ�ÐhÏ�ØtÑ�Ô�Ô}Íð×�Ø�Ñ�Ë�ÔÅÒ-×�ÐhÐhÔ�ÒjÑhØ�Ô�ÍhÍð×�äµÑhË�Ô
×�Ù�Ñ å ÙwÑ0Ï!ÐhÔpÏ!ÓÎÍP×�ÏcÒ�Ò-Ô å ÑhÏ�æ�ÓÕÔ:Ì�Ø å ÐeÏ�Ò-Ñ�ÌÎÒ-ÔpÏcÍ&Ó�×cØ�è�Ï�Í#ÍPÙGÒeË
è�Ù�Ï!ÐeÏ!ØtÑ�Ô�Ô�Í.Ï�Ð�Ôw��Ô�Ð�Û�Ò-ÓÕ×cÍ�Ô�Ñh×´÷}õ�õxn�í¿ñ�×cÐ�Ôf�wÏ�ç å Ó�ÔcøLÏ%Í�Ô-Ñ
×!ä5Í å Ó�Ì�ÑPÑhÔ�ÐeÍ~Ú�Ì>��ÌÎÚwÌ�ØGè{Ïw��Ô�Ð�Û{ÓÎÏ!Ðhè�Ô6Ú�ÏrÑeÏ
Í�Ô-Ñ'×!ä;ÍPÌ@=�Ô&ï ÌÕØtÑ�×
÷�õcõ�Ï å�å Ðh×��wÌ�ç:Ï!Ñ�Ô�ÓÕÛDÔ�étÙGÏ�Ó å Ï!Ð�ÑhÍ�ÌÕÍ�ÏcÒ�Ò�Ô å ÑeÏ!æ�ÓÕÔ±Ì_ämø&ì'Ì�Ñ�Ë
å Ðh×�æGÏ�æ�ÌÕÓ�Ì�ÑmÛ�ÏrÑ�ÓÕÔ�ÏcÍmÑ.ácá�ÿ á�á�npø�ÑhË�Ô&ÐeÏ!Ø�êp×�ä;Ô}Ï�ÒeË�Í å Ó�Ì�ÑPÑhÔ�Ð�ÌÎÍ
è�Ù�Ï!ÐeÏ!ØtÑ�Ô�Ô�ÚµÑ�×%æ�Ô0Ø�×%ç0×cÐ�Ô#Ñ�ËGÏ�Ø¶õ�ÿ õ�õG÷�ï$Ô�ÓÕÔ�ç{Ô�ØcÑeÍ¿Ï»ì~Ï»Û
ä¥Ðh×�ç\ÑhËGÏrÑ�×�äºÑhË�Ô�Ò-×cÐ�ÐhÔ�Í å ×cØGÚwÌÕØ�è#Ôf��Ï�ÒjÑ.Í å ÓÕÌ_Ñ�Ñ�Ô�Ð�í
Gy��Ñ�ÐhÔ�ç{Ô{écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í�Ï�Ð�Ô
×!äÂÑhÔ�Ø³×!ä�ç
ÙGÒeË¶ÌÕØtÑ�Ô�ÐhÔ�ÍPÑ¿Ì�Ø³Ð�Ô}Ï!Ó
ì~×�ÐhÓÕÚ½Ú�ÏrÑeÏ�Í�Ô-ÑhÍ�ízGy��ÑhÐ�Ô�ç0Ô{�rÏ!ÓÕÙ�Ô�Í�ÒeËGÏ�ÐhÏcÒjÑhÔ�ÐhÌ>=�Ô�×�ÙwÑhÓ�ÌÕÔ�ÐeÍ
Ï!Ø�Ú¾ÐhÔ å ÐhÔ�Í�Ô�ØtÑðÍPêcÔ�ì Ì�Ø Ñ�Ë�Ô ÚGÏrÑhÏGí ñ�×�Ð±ÌÕØGÍPÑhÏ!Ø�Ò-Ô�ø{ÑhË�Ô
á8� Ñ�Ë étÙGÏ�ØcÑhÌ�ÓÕÔ.ÌÕØ%Ï0étÙGÏ!Ð�Ñ�Ô�Ð�ÓÕÛ{Í�Ï�Ó�Ô}Í�ÑeÏ!æ�ÓÕÔ.ä¥×cÐ~Ï�Ó�Ó�ä¥ÐeÏ!ØGÒeËGÌÕÍ�Ô�Í
×!ä9Ï{Ò-×cç å Ï!Ø�Û:ÌÕÍ�ÙGÍPÔ�ä¥Ù�ÓLÑh×{Ò�×�ç å ÙwÑhÔ�í
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IYä�×cØ�ÔH��Ì�Ô�ì�Í�étÙGÏ!ØtÑhÌ�ÓÕÔ#Ò-×cç å ÙwÑhÏ!Ñ�ÌÕ×�Ø�ÏcÍ�Ï!Ø�Ï�è�è�ÐhÔ�ètÏrÑhÌ�×cØ
× å Ô�ÐeÏrÑ�×cÐ%ÌÕØÅÐ�Ô�ÓÕÏ!Ñ�ÌÕ×�ØGÏ�Ó¿ÚGÏrÑhÏ�æGÏ�Í�Ô�Í�ø'ÑhË�Ô±Ì�Ø å ÙwÑ�ç{Ì�ècËcÑ�æ�Ô
Ï!ØýÌ�ØtÑ�Ô�Ð�ç{Ô}ÚwÌÕÏ!Ñ�Ô8ÑhÏ�æ�Ó�Ô ä¥×cÐIì'ËG×cÍ�Ô Í�Ì@=�Ô�øÖÏrÑ4æ�Ô�ÍPÑ�ø7Ï
Ò-ÐhÙGÚwÔ�Ô�ÍPÑ�ÌÕç:ÏrÑhÔ�ä¥Ð�×cç@Ñ�ËGÔ¶étÙ�Ô�ÐhÛ>× å Ñ�ÌÕç0Ì@=�Ô�ÐpÌÎÍpÏ��rÏ!ÌÕÓÕÏ�æ�Ó�Ôcí
B å�å Ðh×��wÌ�ç:Ï!Ñ�ÔAécÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í9Ò�Ï�Ø0Ï�ÓÕÍ�×�æ�ÔAÙGÍ�Ô�Ú#ä¥×�Ð9ç:Ï!ÌÕØtÑhÏ!ÌÕØ�ÌÕØ�è
Ô�étÙ�Ì�ëYÚwÔ å Ñ�Ë´Ë�ÌÎÍmÑh×�è�ÐeÏ!ç:Í'×�ä�Ï�ÚwÛ�ØGÏ�ç{ÌÕÒ�Ï!ÓÕÓ�Ûµè�Ðh×rì'Ì�ØGè{ÑhÏ!æGÓ�Ôcí
A�ÙGÒeËÝÏ\ËGÌÕÍPÑ�×cè�ÐeÏ!ç Í�Ë�×cÙ�ÓÕÚ æ�Ô ÏcÒ�Ò�Ù�ÐhÏ!Ñ�Ô�Ï!Ñ½Ï!ÓÕÓ¶ÑhÌ�ç{Ô}Í
Ì�ÐhÐ�Ô}Í å Ô�Ò-Ñ�Ì@��Ô¿×!äºÑ�Ë�Ô�Ò�Ù�ÐhÐ�Ô�ØcÑ�Í�Ì>=�Ô¿×!ä;Ñ�Ë�Ô¿ÑeÏ!æ�ÓÕÔ�í

"$#�� ���3&-4
46.x:��$.x,w'/9�� .x.x'
ÊAË�Ô�Ô��:Ò�Ì�Ô�ØGÒ-Û>Ï�ØGÚ¸Ñ�Ë�Ô�Ò-×cÐ�ÐhÔ�Ò-Ñ�Ø�Ô}Í�Í
×!ä.Ñ�Ë�Ô�Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç
ÍPË�×cÙ�ÓÎÚ
æ�Ô �N	�h 	 �g�$�8� ` � �!�N�f� h í+IYÑ�ÍPË�×cÙ�ÓÎÚ#Ø�×�Ñ�æ�ÔAÌÕØ��GÙ�Ô�ØGÒ-Ô}Ú
ætÛ¶Ñ�Ë�ÔpÏ�Ð�ÐhÌ@�»Ï�Ó9ÚwÌÕÍPÑ�ÐhÌÕæ�ÙwÑ�ÌÕ×�Ø±×cÐ¿Ñ�Ë�Ô��rÏ!ÓÕÙ�ÔpÚwÌÎÍPÑ�ÐhÌ�æ�Ù�Ñ�ÌÕ×�Ø±×!ä
Ñ�Ë�Ô{ÌÕØ å ÙwÑ}í IYÑ�ÍPËG×�Ù�ÓÎÚ�Ø�×�Ñ&Ð�Ô}écÙGÌ�ÐhÔ 	 `!b � c�b � ê�Ø�×rì'Ó�Ô}Úwè�Ô
×!ä
Ñ�Ë�Ô±ÍPÌ@=�Ô³×!ä&ÑhË�Ô±Ú�ÏrÑeÏ¸Í�Ô-Ñ�í\ÊAË�Ô±Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç3Í�Ë�×cÙ�ÓÕÚ å Ð�×�ë
�tÌÎÚwÔ:Ôf� å Ó�ÌÎÒ-Ì�Ñ
Ï!Ø�Ú¶ÑhÙ�ØGÏ�æ�Ó�Ô å Ô�Ð�ä¥×�Ðhç:Ï!ØGÒ�Ô{è�ÙGÏ�ÐhÏ�ØcÑhÔ�Ô}Í�í�IYÑeÍ
å Ô�ÐPä¥×cÐ�ç:Ï!Ø�Ò-Ô
Í�Ë�×cÙ�ÓÕÚ´ÚwÔ�ècÐhÏcÚwÔ#ècÐhÏcÒ-Ô�ä¥Ù�Ó�ÓÕÛ�Ï�Í.Ñ�Ë�Ô:Ï å�å Ðh×���Ì�ë
ç{Ï!Ñ�ÌÕ×�Ø�è�Ù�Ï!ÐeÏ!ØtÑ�Ô�Ô�ÚwÔ}ÍPÌÕÐ�Ô}Ú�ÌÎÍ'ç:Ï�Ú�Ô�ÑhÌ�ècËtÑ�Ô�Ð}í
ÊAË�Ô
Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�ç Í�Ë�×cÙ�ÓÕÚµÐhÔ�étÙ�ÌÕÐ�Ô&×cØ�ÓÕÛ%Ï s��g���Nq>� ` 	�s s ×��cÔ�Ð
Ñ�Ë�ÔDÚ�Ï!ÑhÏ�í,Þ�Ù�Ó�Ñ�Ì å ÓÕÔ å Ï�ÍhÍPÔ}Í¶×��cÔ�Ð³ÓÕÏ�Ð�ècÔ�Ú�Ï!ÑhÏÅÍPÔ�ÑhÍ±Ø�×�Ñ
×�Ø�ÓÕÛ7ÚwÔ�ècÐhÏcÚwÔ å Ô�ÐPä¥×cÐ�ç:Ï�ØGÒ-Ôðæ�Ù�Ñ±Ï�ÓÕÍ�× Ï!ÐhÔ>ÌÕØGÒ-×cç å ÏrÑ�ÌÕæ�ÓÕÔ
ì'Ì_ÑhËDç0×tÍmÑW[L\AÞ A�� �"!$#&%('*)ÖÌ�ç å ÓÕÔ�ç{Ô�ØcÑeÏrÑhÌ�×cØGÍ�í½ÊAË�Ô
ç{Ï�Ì�Ø4ç{Ô�ç{×cÐ�Û7ÐhÔ�étÙ�ÌÕÐ�Ô�ç{Ô�ØtÑhÍ³×!ä%Ñ�Ë�Ô Ï�Ó�èc×�ÐhÌ_ÑhË�ç Í�Ë�×�Ù�ÓÎÚ
æ�Ô³Ï�ÍpÍ�ç:Ï!ÓÕÓ.Ï�Í å ×cÍhÍ�Ì�æ�ÓÕÔ�í7Þ�Ï�Ì�Ø�ç{Ô�ç{×cÐ�Û�ÌÕÍ�×!ä�Ò-×cØGÒ-Ô�Ð�Ø
ì'Ë�Ô�Ø ËGÌÕÍPÑ�×cè�ÐeÏ!ç:Í�×���Ô�ÐDç#Ù�Ó�Ñ�Ì å ÓÕÔ Ò-×cÓ�ÙGç0Ø�ÍD×!ä>Ï4ÑeÏ!æ�ÓÕÔ
Ï!ÐhÔ4Ñ�× æ�Ô8Ò�×�ç å ÙwÑhÔ�Ú Í�Ì�ç
Ù�Ó_ÑeÏ!Ø�Ô�×�ÙGÍ�ÓÕÛ�í � �+!�#&%,'*)
Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�ç:ÍµÏ!ÓÎÍP×�Ò-×cç å ÙwÑ�Ô³ç#Ù�Ó�Ñ�Ì å ÓÕÔðÏ!è�ècÐ�Ô�ècÏ!Ñ�ÌÕ×�Ø�Ð�Ô}ÍPÙGÓ_ÑeÍ
Ò-×�Ø�Ò-Ù�ÐhÐ�Ô�ØtÑ�ÓÕÛ�ø0ä¥Ù�Ð�Ñ�Ë�Ô�Ð³ÌÕØGÒ�Ð�Ô}Ï�Í�Ì�Ø�è½Ñ�ËGÔ�Ú�Ô�Í�Ì�ÐeÏ!æ�ÌÕÓÕÌ_ÑmÛ7×�ä%Ï
ÍPç:Ï!ÓÕÓ�Ï!ØGÚ å Ð�Ô}ÚwÌÎÒjÑhÏ�æ�ÓÕÔ�ç{Ô�ç{×�ÐhÛ�ä¥×t×�Ñ å ÐhÌÕØcÑ}í;ÊAËGÔSÏ!ÓÕè�×cÐ�Ì�Ñ�ËGç
ÍPË�×cÙ�ÓÎÚ4æ�Ô+Í�ÌÕç å Ó�Ô+Ñ�×7Ù�ØGÚ�Ô�ÐeÍmÑeÏ!ØGÚLø å Ï!ÐeÏ!ÓÕÓÕÔ�ÓÕÌ>=}Ï!æ�ÓÕÔ�ø�Ï�ØGÚ
ÍPË�×cÙ�ÓÎÚµÍhÒ�Ï�Ó�Ô6ì~Ô�ÓÕÓJ×�Ø AwÞ CDÏ�ØGÚ%Þ C C�Ò-×cØ�-Gè�ÙGÐhÏ!Ñ�ÌÕ×�ØGÍ�í
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IiØ�×cÙ�Ð å ÐhÔf��ÌÕ×�ÙGÍ¸Ï!Ð�Ñ�ÌÎÒ-ÓÕÔ�Ü Þ�ß.à<á�ârã�øµìSÔ½ÚwÔf�cÔ�ÓÕ× å Ô�Ú4Ï
è�Ô�ØGÔ�ÐeÏ!Ó»ä¥ÐeÏ!ç{Ô�ì~×�Ðhê'ä¥×�Ð<ÌÕÚwÔ�ØtÑ�Ì�ä¥ÛtÌÕØ�è.Ï å�å Ðh×��wÌ�ç:ÏrÑhÔ9écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í
×!äpÓÎÏ!Ðhè�Ô>Ú�Ï!ÑhÏ Í�Ô-ÑeÍ�ÌÕØ¾Ï+Í�Ì�ØGè�ÓÕÔ å Ï�ÍhÍ�ÙGÍ�ÌÕØ�è+ÓÕÌ_Ñ�Ñ�ÓÕÔ¸ç:Ï!ÌÕØ
ç0Ô�ç{×�ÐhÛ�í B�ÓÕÓ�Ï�Ó�èc×�ÐhÌ_ÑhË�ç:Í0ì'Ë�ÌÕÒeË5-�ÑpÌÕØ�Ñ�ËGÌÕÍ{ä¥ÐeÏ!ç{Ô�ìS×cÐ�ê�ø
Ì�ØGÒ�Ó�Ù�ÚwÌ�ØGè�Ñ�ËGÔ¾×�ØGÔ å Ðh× å ×cÍ�Ô�Ú ÌÕØ)Ü Þ�ß�à<ácâ»ãðÏ!ØGÚ�×�Ñ�Ë�Ô�Ð
å Ð�Ô/��Ì�×cÙGÍPÓÕÛ{ê�Ø�×rì'Ø�×cØ�Ô�Í6Ü B�ß�Awá�E�øwÞ C�âcõwø(B]Awáx�}ãYøwÐ�Ô}écÙGÌ�ÐhÔ�Ú
Ñ�ËGÏ!Ñ�ïðøµÑ�ËGÔ½Í�Ì>=�Ô+×!ä�ÑhË�Ô½ÌÕØ å Ù�Ñ�Í�Ô�étÙ�Ô�Ø�Ò-Ô�øµæ�Ô½ê�Ø�×rì'Ø
Ì�ØýÏ�Ú(�rÏ!Ø�Ò-Ô�í IiØ)Ñ�Ë�ÌÎÍ4Ï!Ð�Ñ�ÌÎÒ-ÓÕÔ�ø+ì~Ô æGÙ�Ì�ÓÎÚ Ù å ×cØ)×cÙ�Ð
å Ð�Ô/��Ì�×cÙGÍIìS×cÐ�ê æ�Û@Ï!Ù�ècç{Ô�ØtÑ�ÌÕØ�è$×�Ù�Ð ä¥ÐhÏ�ç{Ô�ì~×�Ðhê Ï�ØGÚ
ÚwÔf��ÌÎÍPÌÕØ�è�Ï:ØG×���Ô�ÓºØ�×�Ø�ë�Ù�ØGÌ_ä¥×cÐ�ç Í�Ï�ç å Ó�ÌÕØ�è:ÑhÔ�ÒeË�Ø�ÌÎétÙ�Ô�í�ÊAË�Ô
Ð�Ô}ÍPÙ�Ó�Ñ�ÌÕØ�è\Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç ÍP×cÓ>�cÔ�Í¸Ñ�Ë�Ô�Ï å�å Ðh×���ÌÕç:ÏrÑhÔ½étÙGÏ!ØtÑhÌ�ÓÕÔ
-GØGÚwÌÕØ�è å Ð�×cæ�ÓÕÔ�ç ì'Ì_ÑhË�×�Ù�Ñ{ÐhÔ�étÙ�ÌÕÐhÌ�Ø�è´Ï�Ú(�rÏ!Ø�Ò-Ô�ê�Ø�×rì'ÓÕÔ�Ú�è�Ô
×!ä~ï>í#ÊAË�Ô{Ø�Ô�ì Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�ç Úw×�Ô}Í�ØG×!Ñ¿Ô�ØtÑhÏ�Ì�Ó�ÏµÍPÌÕè�ØGÌ6-�Ò�Ï!ØtÑ
ç{Ï�Ì�Ø&ç{Ô�ç0×cÐ�Û�×���Ô�Ð�Ë�Ô}Ï�Ú�ì'Ë�Ô�Ø�Ò�×�ç å Ï�Ð�Ô}Ú�ì'Ì�Ñ�Ë�Ï�Ó�èc×�ÐhÌ_ÑhË�ç:Í
Ñ�ËGÏ!Ñ�êtØG×rì½ïðí
î³Ô�Ï�ÓÕÍ�× å Ðh× å ×cÍ�Ô¸Ï+Í�ÌÕç å Ó�Ô�ÍmÑhÐhÏ!Ñ�Ô�ècÛ+ì'Ë�ÌÎÒeË�ÐhÔ�étÙ�ÌÕÐ�Ô}Í
ÍPÌÕè�Ø�Ì/-�Ò�Ï!ØtÑ�ÓÕÛ¾ÓÕÔ�ÍhÍðç{Ô�ç{×�ÐhÛ¾ì'ËGÔ�Ø�ò�ÌÎÍðÑhÌ�Ø�Û ô¥×�Ð¸ÓÕÏ�Ð�ècÔ)�
Ï!ØGÚÖÒ-ÓÕ×cÍ�Ô³Ñ�× õ7ô¼×�Ðð÷)�-íÝÊAË�Ô>Ï�Ó�èc×�ÐhÌ_ÑhË�ç ç:Ï!êcÔ�Í�ÙGÍ�Ôð×!ä
Ï½Í�Ì�ç å ÓÕÔ�Ò-×�ç å Ù�ÑhÏrÑhÌ�×cØGÏ!Ó
ä¼Ï�Ò-Ñ87¾Ñ�Ë�Ô�Ô ��Ñ�ÐhÔ�ç{ÔT�»Ï�Ó�ÙGÔ�Í³×!ä
ÐhÏ�ØGÚw×�çIÍ�Ï�ç å Ó�Ô}Í�Ò�Ï!Ø{æ�Ô6Ò-×cç å ÙwÑ�Ô}Ú{ÙGÍPÌÕØ�è�ÓÕÔ�ÍhÍ�Í å Ï�Ò�Ô'Ñ�Ë�Ï!Ø
ç0Ô}ÚwÌÎÏ!ØGÍ�ø~Ï�ØGÚ�Ï!Ø¸ÌÕØtÑ�Ô�Ð�Ô}ÍmÑhÌ�Ø�èðÍPÑhÏ!Ñ�ÌÎÍmÑhÌÕÒ�Ï!Ó~ä¼Ï�Ò-Ñ87µÑ�Ë�Ô�ÐeÏ!ØGê

ÚwÌÎÍmÑhÐ�ÌÕæ�ÙwÑhÌ�×cØ�×!ä;Ï�Ø%Ôf��Ñ�ÐhÔ�ç{Ô �»Ï�Ó�ÙGÔ6×�ä;Ï0ÐeÏ!ØGÚw×cç ÍhÏ!ç å ÓÕÔ6ÌÎÍ
ç{×�ÐhÔ�ÑhÌ�ècËcÑhÓ�Û:Ò�Ó�ÙGÍPÑ�Ô�Ð�Ô}ÚpÏ!Ðh×�ÙGØGÚ{Ì_ÑeÍ�Ôf� å Ô}ÒjÑ�Ô}ÚpÐeÏ!Ø�ê
Ñ�Ë�Ï!Ø�ÌÎÍ
Ñ�ËGÔ�Ò�Ï�Í�ÔAì'Ì_ÑhË:écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í9Ò-ÓÕ×cÍ�Ô~Ñ�×6Ñ�Ë�Ô'ç{Ô}ÚwÌÕÏ�ØJí5ÊAË�ÌÕÍ�Ï!ÓÕÓ�×rì�Í
ÙGÍ´Ñ�×½Ì�ç å Ðh×���Ô�Ù å ×�Ø¾Í å Ï�Ò�Ô¸ÐhÔ�étÙ�ÌÕÐ�Ô�ç{Ô�ØtÑhÍ¶ä¥×�Ð³Ô ��Ñ�ÐhÔ�ç{Ô
�rÏ!ÓÕÙ�Ô�Ò-×cç å ÙwÑhÏ!Ñ�ÌÕ×�Ø�ÍPÌÕè�ØGÌ6-�Ò�Ï!ØtÑ�ÓÕÛ�í
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B�æGÍ�Ô�ØGÒ�ÔS×�ä 	 `$b � c�b � ê�Ø�×rì'ÓÕÔ�ÚwècÔ�×!äGï�Ô�Øwä¥×cÐhÒ�Ô�Í;Ï!Ø�×cØ�Ó�ÌÕØ�Ô

��Ì�Ô�ì3×!ä�Ñ�Ë�Ô å Ð�×cæ�ÓÕÔ�ç�í G�ÍhÍPÔ�ØcÑhÌÕÏ�Ó�ÓÕÛ�øpÑ�Ë�Ô+Ï�Ó�èc×�ÐhÌ_ÑhË�ç ÌÎÍ
ÐhÔ�étÙ�ÌÕÐ�Ô}Ú�Ñ�×%ËGÏ���Ô0Ï��»Ï�Ì�ÓÎÏ!æGÓ�Ô#Ï�Ø�Ô�ÍPÑ�ÌÕç:ÏrÑhÔ
×�ä9Ñ�Ë�Ô{étÙGÏ!ØtÑ�ÌÕÓÕÔ�Í
ä¥×�Ð�Ï�Ø�Û å ÐhÔ@--�³×!ä~Ñ�Ë�Ô:ÌÕØ å ÙwÑ#Í�Ô�étÙ�Ô�ØGÒ-ÔcíBASÓ�Ô}Ï!ÐhÓ�Ûcø<Ì�Ñ#Ò-×cÙ�ÓÕÚ
æ�Ô6Ô�ç å Ó�×rÛcÔ�Ú%Ï�ÍAÏ!Øµ×�Ø�ÓÕÌÕØ�Ô6Ï�è�ècÐ�Ô�ècÏrÑhÌ�×cØ:× å Ô�ÐeÏrÑh×�Ð¿Ü J.Ô�ÓÎáxE}ãYø
Ñ�ËGÔ�ÐhÔ�æ�Û å Ðh×��tÌÎÚwÌÕØ�è�ç{×�ÐhÔ�Ò-×�ØtÑhÐ�×cÓ�ÓÎÏ!æ�ÓÕÔ�Ï�ØGÚ>ÙGÍ�Ô�Ð0ä¥ÐhÌ�Ô�ØGÚwÓÕÛ
ÙGÍ�Ô�Ð'ÌÕØtÑ�Ô�Ð�ä¼Ï�Ò�Ô�Í�í
A�Û�Ø�× å Í�ÌÎÍ�Ú�Ï!ÑhÏµÍmÑhÐ�Ù�ÒjÑ�ÙGÐ�Ô}Í�øLÏ:ÑhÔ�Ðhç Ò-×cÌ�Ø�Ô}Ú�æ�ÛDC6Ì�æGæ�×cØGÍ
Ï!Ø�Ú:Þ�ÏrÑhÌÕÏcÍ�Ü C¿Þ¶á�á�ø�C¿Þ�á�ârã�ø�ÍPÙGç0ç:Ï�Ð�Ì@=�ÔAÑhË�Ô�ÌÕØwä¥×�Ðhç:ÏrÑ�ÌÕ×�Ø
Ò-×cØtÑ�Ô�ØtÑ�×!ä�ç:Ï�ÍhÍPÌ@��Ô½Ú�ÏrÑeÏ¾Í�Ô-ÑhÍ�í ÊAË�Ô½Í�Û�Ø�× å Í�ÌÎÍ>ËGÏcÍ�Ï
ç{Ô�ç{×�ÐhÛ±ä¥×�×!Ñ å Ð�ÌÕØtÑ{Í�Ù�æGÍPÑhÏ�ØtÑ�ÌÎÏ!ÓÕÓ�Û>Í�ç:Ï!ÓÕÓ�Ô�Ð#ÑhËGÏ!Ø�Ñ�Ë�ÔµæGÏcÍPÔ
Ú�Ï!ÑhÏðÍ�Ô-Ñ�í IYÑ�ÌÕÍ�ÚwÔ�Í�Ì�ècØ�Ô�Ú�Ñh×>ÍPÙ åGå ×cÐPÑ:ä¼ÏcÍmÑ�Ò�×�ç å ÙwÑeÏrÑ�ÌÕ×�Ø
×!ä�Ï åGå Ð�×��wÌÕç:ÏrÑ�Ô�Ï!ØGÍ�ì~Ô�ÐeÍ¶Ñh×7Ï½ÓÕÌÕç0Ì�Ñ�Ô}Ú\ÍPÔ�Ñð×!ä�écÙGÔ�ÐhÌ�Ô}Í�í
��Ø�Ô�Ôf�wÏ�ç å Ó�Ô�×�ä¿ÏðÍ�Û�Ø�× å ÍPÌÎÍpÚ�Ï!ÑhÏ±ÍmÑhÐ�Ù�ÒjÑ�ÙGÐ�Ô�ÌÎÍpÏðÍ�Ô-Ñ�×�ä
Ï åGå Ð�×��wÌÕç:ÏrÑ�Ô´Ë�ÌÎÍmÑh×�è�ÐeÏ!ç:Í�×���Ô�Ð�Í�Ôf��Ô�ÐhÏ�Ó�Ò�×�ç#æGÌ�ØGÏ!Ñ�ÌÕ×�ØGÍµ×�ä
Ò-×cÓ�ÙGç0Øk�rÏ!ÓÕÙ�Ô}ÍA×!ä;Ï0ÑeÏ!æ�ÓÕÔ�í
C6Ì�æ�æ�×�Ø�Í�ø7Þ�Ï!Ñ�ÌÎÏ�Í4Ï!ØGÚ C5×�×cÍhÏ!ÓÎÏ@Ü C¿Þ C�áxE}ã å Ð�× å ×tÍPÔ
Ï!Ø@Ï�Ó�èc×�ÐhÌ_ÑhË�ç ä¥×cÐ Ò�×�ç å ÙwÑhÌ�Ø�è Ï å�å Ðh×��wÌ�ç:Ï!Ñ�Ô\étÙGÏ!ØtÑ�ÌÕÓÕÔ�Í
Ñ�Ë�ÏrÑ´ÍhÏrÑhÌÕÍPä¥Û+ÏDÚwÌ>m�Ô�Ð�Ô�ØtÑ¶Ô�ÐhÐ�×cÐ�ç0Ô�Ñ�ÐhÌÕÒ�í ÊAË�Ô>Ï�Ó�èc×�ÐhÌ_ÑhË�ç
ÚwÛ�ØGÏ�ç0ÌÎÒ�Ï�Ó�ÓÕÛ�Ï�Ú�jmÙGÍmÑeÍ¿Ï%Í�Ô-Ñ¿×!ä~æ�ÙGÒeê�Ô�Ñ6æ�×�ÙGØGÚ�Ï!ÐhÌÕÔ�Í�×�Ø�ÑhË�Ô
�GÛcø å ×cÍhÍPÌÕæ�ÓÕÛ
ÐhÔ�étÙ�ÌÕÐhÌ�Ø�è&ç{×cÐ�ÔAÑhËGÏ!Ø:×cØ�Ô å ÏcÍ�Í9×��cÔ�Ð9ÑhË�Ô.Ú�Ï!ÑhÏ
Í�Ô-Ñ�íEASËGÏ!Ù�ÚwË�Ù�Ð�Ì�øJÞ�×�Ñmì~Ï�Ø�Ì9Ï!ØGÚ1^.Ï!ÐeÍhÏ»ÛtÛtÏ�ÜFA~Þ ^.ácâ»ã�Ï!ÓÎÍP×
å ÐhÔ�Í�Ô�ØtÑSÏ�Ø�Ï å�å Ð�×��wÌÕç{Ï!Ñ�Ô�étÙGÏ�ØcÑhÌ�ÓÕÔG-GØ�ÚwÌ�ØGè
Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç�Ñ�Ë�ÏrÑ
Ô�ç å ÓÕ×rÛwÍ5æ�ÓÕ×�Òeê�ÍhÏ!ç å ÓÕÌÕØ�èGí5ÊAË�Ô�ÌÕÐ9Ô�ÐhÐh×�Ð;ç0Ô�Ñ�ÐhÌÕÒ�Í�ÚwÌ>m�Ô�Ð5ä¥Ð�×cç
×�ÙGÐhÍpÏ�ØGÚ�Ñ�ËGÔ´Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç Ò�Ï�Ø å ×tÍ�Í�Ì�æGÓ�Û�Ð�Ô}étÙ�Ì�ÐhÔ�ç#ÙGÓ_ÑhÌ å ÓÕÔ
å ÏcÍ�Í�Ô�Í�í

H �DOSKwH<��H<��HºO�K��
ÊAË�Ô7Ñ�ËGÔ�×�ÐhÛ�ÓÕÌ_ÑhÔ�ÐeÏrÑhÙ�Ð�Ô7Ë�Ï�Í�ä¥×wÒ-Ù�ÍPÔ}Ú8×cØ�ÚwÌÕÍhÒ-×��cÔ�ÐhÌ�ØGè
æ�×�Ù�ØGÚGÍ
×cØðÑ�ËGÔ�Ø�Ù�ç#æ�Ô�Ð0×!ä v c � ` 	 b �ts c �-s Ø�Ô�Ô�ÚwÔ}Ú±Ñ�×I-GØGÚ
Ô ��ÏcÒjÑ:écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í{×!ä¿Ú�ÏrÑeÏ�Í�Ô-ÑhÍ�í¸ÊAË�Ô�Ò�Ô�ÓÕÔ�æ�ÐeÏrÑhÔ�Ú å Ï å Ô�Ð{æ�Û
\~Ó�ÙGçµøtñ;Ó�×rÛwÚLø�C�ÐhÏ!ÑPÑ�øcß'Ì>�cÔ�ÍPÑ�Ï!ØGÚ0ÊºÏ�Ð
jPÏ�Ø%Ü \Añ3CKJ EML»ãGÍ�Ë�×rì�Í
Ñ�Ë�ÏrÑ Ï!Ø�Û\étÙGÏ!ØtÑ�ÌÕÓÕÔÅ×�ä´ÏIÚ�ÏrÑeÏ Í�Ô-Ñ�×!ä±ÍPÌ@=�ÔÖï Ò�Ï!Ø æ�Ô
Ò-×cç å ÙwÑ�Ô}Úpì'Ì�Ñ�Ë�Ï!ÑSç{×cÍPÑ ��ÿ N�L�ï�Ò�×�ç å Ï!ÐhÌÎÍP×cØGÍ�í;ÊAË�Ô å Ï å Ô�Ð
Ï!ÓÎÍ�×
Ô}ÍmÑeÏ!æ�ÓÕÌÕÍ�Ë�Ô}Í'Ï
ÓÕ×rì~Ô�Ð~æ�×cÙ�ØGÚµ×!ä~÷�ÿ��!ïÝÒ�×�ç å Ï�Ð�ÌÎÍP×cØGÍ�ä¥×�Ð
Ñ�ËGÔ å Ðh×�æGÓ�Ô�çµí9ñG×�ÐSÏ�Ø�Ï�Ò�Ò-×cÙ�ØtÑS×!ä å Ð�×cè�ÐhÔ�ÍhÍ�ÍPÌÕØGÒ�Ô.ÑhË�Ô�ØJøwÍ�Ô�Ô
Ñ�ËGÔ�ÍPÙ�Ð���Ô�Û:æ�Û%Þ�ÌÕê�Ô C9ÏrÑhÔ�ÐeÍP×cØ¶Ü C9ÏrÑhá�E�ã�í
ñ�ÐeÏ!ØGÒ�Ô�ÍPO�Ï!×�Ü O�Ï�×�E?N!ã'Í�Ë�×rì~Ô�Ú±ÑhËGÏrÑpÏ�ØtÛðÚwÔ�Ñ�Ô�Ð�ç{ÌÕØ�ÌÕÍPÑ�ÌÎÒ
Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç@Ñ�Ë�ÏrÑ�Ò-×cç å ÙwÑ�Ô}Í�Ï�Ø 	 `N`!bdcfe �g��	�hi� étÙGÏ�ØcÑhÌ�ÓÕÔ�ÐhÔ-ë
étÙ�ÌÕÐ�Ô}Í*Q¿ô¼ï1��Ò-×cç å Ï!ÐhÌÕÍ�×�Ø�Í�í*ASÙ�ÐhÌÕ×�ÙGÍ�Ó�Ûcø�ÑhË�ÌÕÍ�ÓÕ×rìSÔ�Ð�æ�×cÙ�ØGÚ
ÌÎÍ�Ô}Ï�Í�Ì�ÓÕÛ{æ�Ô}ÏrÑ�Ô�Øpæ�Û{Ô�ç å ÓÕ×rÛtÌÕØ�è�ÐeÏ!Ø�Úw×�ç{Ì@=�ÏrÑhÌ�×cØJí5ÊAË�Ô�ä¥×cÓ�êtë
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}ø'ÏðÍPÌ�Ñ�Ù�ÏrÑ�ÌÕ×�Ø
ÌÕØ´ì'Ë�ÌÎÒeËA7:9�;>Úw×�Ô}Í�ØG×!Ñ&écÙ�Ï!ÓÕÌ_ä¥ÛB? ÊAËGÔ
Ôf� å Ô�Ò-Ñ�Ô}Ú¶ÐeÏ!Ø�ê�×�ä
Ñ�ËGÔC7:9�;:ËGÏcÍ;Ø�×!ÑhË�Ì�ØGè�Ñh×6Ú�×�ì'Ì�Ñ�Ë:òºíDImÍºÑ�ËGÔ�ÐhÔAÏ�Ø#Ô}ÍmÑhÌ�ç:ÏrÑh×�Ð
ì'Ë�×tÍPÔAÔ � å Ô�Ò-Ñ�Ô�Ú0ÐeÏ!Ø�ê&ÌÎÍ�ò�ï Ï!ØGÚ
ì'Ë�ÌÎÒeË0Ò�Ï!Ø{æ�ÔAÒ�×�ç å ÙwÑhÔ�Ú
ÙGÍ�Ì�ØGè �cÔ�ÐhÛpÓÕÌ_Ñ�Ñ�ÓÕÔ�Í å ÏcÒ-Ô&Ï!Ø�Ú�ÐhÔ�ÓÕÌÕÏ�æ�ÓÕÛD?
î´Ô'ì'ÌÕÓ�Ó�Ï�ØGÍ�ìSÔ�Ð;æ�×!ÑhË
×�äGÑhË�Ô�Í�Ô�étÙ�Ô�ÍPÑ�ÌÕ×�ØGÍAôúÍPÔ�ÔAÍ�Ô�Ò-Ñ�ÌÕ×�Ø�E��
æ�Û å Ð�×���ÌÎÚwÌ�ØGèAÏ'ÍhÏ!ç å ÓÕÌÕØ�è�ç{Ô-ÑhË�×wÚ&Ï!ØGÚ¿Ï!Ø&Ô}ÍmÑhÌ�ç:Ï!Ñ�×�Ð<ì'Ë�ÌÕÒeË
ËGÏcÍµÏ�Ø Ô � å Ô�Ò-Ñ�Ô�Ú+ÐhÏ�Ø�ê�×!ä0ò�ï Ï!ØGÚ ì'Ë�ÌÕÒeË½ìS×cÐ�êwÍ%ì'Ë�Ô�Ø
Ï�Í�Ó�×cØ�è�Ï�Í#ò¸Ï!ØGÚ�
#Ï�Ð�Ô:æ�×!ÑhËðÍPç:Ï!ÓÕÓ�Ï�ØGÚ³Ø�×!Ñ�Ø�Ô}Ò-Ô}Í�ÍhÏ!ÐhÌ�ÓÕÛ
Ô ��ÏcÒjÑ�ÓÕÛ:ÑhË�Ô�Í�Ï�ç{Ô�í
� ��9 *+4
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ÊAË�Ô�Ï!ÓÕè�×cÐ�Ì�Ñ�ËGçÝÌÎÍ å Ï!ÐeÏ!ç{Ô�Ñ�Ô�ÐhÌ@=�Ô�Ú´æ�Û¶ÑhË�ÐhÔ�Ô:ÌÕØcÑhÔ�ècÔ�ÐeÍIP»ø

Q Ï!ØGÚSRJíTIYÑ:ÙGÍPÔ}Í�P:æ�Ù-m�Ô�ÐhÍ{Ô}Ï�ÒeË¸×�ä�ì'Ë�ÌÎÒeË�Ò�Ï!Ø�ÍmÑh×�ÐhÔ Q
Ô�ÓÕÔ�ç{Ô�ØcÑeÍ�í5î³Ô�ì'ÌÕÓÕÓ�ÓÎÏrÑhÔ�ÐAÒ-×�ç å Ù�Ñ�ÔL�»Ï�Ó�ÙGÔ�ÍS×!ä�P»ø Q Ï�ØGÚTR%Ï�Í
ä¥Ù�ØGÒ-Ñ�ÌÕ×�ØGÍ�×!äy
.Ï!Ø�Ú3V�ía\SÙ-m�Ô�ÐhÍ'Ï�Ð�Ô&Ï!ÓÕìAÏ»Û�Í~ÓÎÏ!æ�Ô�ÓÕÔ�ÚµÔ�ç å ÑmÛcø
å Ï�ÐPÑhÌÕÏ�ÓL×�ÐAä¥Ù�ÓÕÓúí IiØ�Ì_ÑhÌÕÏ�Ó�ÓÕÛ�ø�Ï!ÓÕÓ�P�æGÙ(m�Ô�ÐhÍ.Ï!ÐhÔ6ÓÎÏ!æ�Ô�ÓÕÔ�Ú%Ô�ç å ÑmÛcí
îDÌ�Ñ�ËpÔ}Ï�ÒeË{æ�Ù(m�Ô�ÐVU>ø�ì~Ô�Ï!ÓÎÍP×�ÏcÍ�Í�×wÒ-ÌÎÏrÑhÔAÏ å ×cÍ�Ì�Ñ�Ì@��Ô�ÌÕØtÑ�Ô�ècÔ�Ð
W ôXU1�jø¿ì'Ë�ÌÎÒeË½ÚwÔ�Ø�×!ÑhÔ�Í�Ì�ÑhÍ � �f�6���(h íY"�Ï!ÐhÌÕ×�ÙGÍµÏ!ÓÕè�×cÐ�Ì�Ñ�Ë�ç:Í
Ò�Ï�Ø�æ�Ô&Ò-×�ç å ×cÍ�Ô�Úpä¥Ð�×cç�Ï!ØµÌ�ØtÑ�Ô�Ð�ÓÕÔ�Ï��cÔ�Ú:Í�Ô�étÙ�Ô�ØGÒ-Ô6×!äºÑ�Ë�ÐhÔ�Ô
× å Ô�ÐeÏrÑhÌ�×cØGÍ~×�Ø�æ�Ù(m�Ô�ÐeÍ87>Z\[&]�ø_^ !�`a`ab$%dc3[µÏ!ØGÚfe�#_g % #_g;í
��#
" Zh[&] 0�2 .���&('/569;:
Zh[&] ÑhÏ!êcÔ�Í6Ï�Í�Ì�Ø å ÙwÑ�Ï!Ø´Ô�ç å ÑmÛ�æ�Ù(m�Ô�Ð�Ï�ØGÚ¶Ï�Ø¶ÌÕØtÑ�Ô�ècÔ�Ð

i Ñ�Ë�ÏrÑ�ÐhÔ å Ð�Ô}ÍPÔ�ØcÑeÍ'ÑhË�Ô
ÍhÏ!ç å ÓÕÌ�ØGè�ÐeÏrÑ�Ôcí�IYÑ¿ÌÕÍ�Ì�Ø��c×�ê�Ô}Úµ×�Ø�ÓÕÛ



Ì_äJÑhË�Ô�ÐhÔ.ÌÎÍ~Ï!ØpÔ�ç å ÑmÛ0æGÙ(m�Ô�Ð~Ï�ØGÚpÏ!ÑSÓÕÔ�Ï�ÍPÑS×cØ�Ô�×cÙwÑhÍPÑhÏ�ØGÚwÌÕØ�è
Ô�ÓÕÔ�ç{Ô�ØtÑ{Ì�ØðÑhË�ÔµÌ�Ø å ÙwÑ{Í�Ô�étÙ�Ô�ØGÒ-Ôcí´ÊAË�Ô%× å Ô�ÐeÏrÑhÌ�×cØ>ÍPÌÕç å Ó�Û
å × å Ù�ÓÎÏrÑ�Ô}Í�ÑhË�Ô¸æGÙ(m�Ô�Ð´æ�ÛÖÒeË�×�×cÍ�Ì�ØGè Ï Ï+Í�Ì�ØGè�ÓÕÔ>ÐhÏ�ØGÚw×cç
Ô�ÓÕÔ�ç{Ô�ØtÑ³ä¥Ð�×cç Ï+æ�ÓÕ×�ÒeêÖ×�ä i Ì�Ø å ÙwÑ±Ô�ÓÕÔ�ç{Ô�ØtÑhÍ³Ô}Ï�ÒeËJí IYÑ
Ð�Ô å Ô}ÏrÑhÍ´ÑhË�ÌÕÍ³× å Ô�ÐhÏ!Ñ�ÌÕ×�Ø�×��cÔ�Ð Q Í�ÙGÒ�Ò�Ô�ÍhÍPÌ@��Ô�æ�Ó�×wÒeêwÍ´×!ä i
Ô�ÓÕÔ�ç{Ô�ØtÑhÍ>Ô�Ï�ÒeË<í,ÊAË�ÙGÍ±Ì�Ñ¸Ò-×cØGÍPÙGç0Ô}Í³Ô ��Ï�Ò-Ñ�ÓÕÛ i Q ÌÕØ å Ù�Ñ
Ô�ÓÕÔ�ç{Ô�ØtÑhÍ�ø�ÒeË�×�×cÍ�ÌÕØ�è Q ×!äJÑhË�Ô�ç�ä¥×�Ð å × å Ù�ÓÎÏrÑhÌ�Ø�è0ÑhË�Ô¿æ�Ù(m�Ô�Ð}í
ÊAË�Ô$Z\[&]$× å Ô�ÐeÏrÑ�ÌÕ×�ØðÐhÔ-ÑhÙ�ÐhØGÍ¿Ñ�ËGÔ�æ�Ù(m�Ô�Ð0ÏräÂÑhÔ�Ð
ÏcÍ�Í�ÌÕè�Ø�ÌÕØ�è
Ì_Ñ#ì~Ô�ÌÕè�ËtÑ i í�ñ�Ù�Ð�Ñ�ËGÔ�Ð}ø;Ì�äAÑ�Ë�Ô�æ�Ù(m�Ô�Ð#ìAÏ�Í¿ØG×!Ñ
Ò�×�ç å ÓÕÔ-Ñ�Ô�Ó�Û
-GÓ�ÓÕÔ�Ú>æ�Ô}Ò�Ï!Ù�ÍPÔ�Ñ�Ë�Ô�Ð�Ôpì~Ô�ÐhÔpÓÕÔ�ÍhÍ&ÑhËGÏ!Ø i Q Ô�ÓÕÔ�ç{Ô�ØtÑhÍ#Ó�Ô�äÂÑ0ÌÕØ
Ñ�Ë�Ô:ÌÕØ å ÙwÑ#ÍPÑ�ÐhÔ�Ï�ç�øLÑ�Ë�Ô:æGÙ(m�Ô�Ð&ÌÕÍ�ç{Ï�Ð�êcÔ�Ú å Ï!Ð�Ñ�ÌÎÏ!Ó�íwIiØ³ÑhË�Ô
Ø�×�Ðhç:Ï!ÓJÒ-×cÙ�ÐeÍPÔcøcÑhË�Ô&æ�Ù(m�Ô�Ð.ÌÕÍ'ç:Ï�Ð�êcÔ�Ú:ä¥ÙGÓ�Ó�í
^.×!Ñ�ÌÎÒ-Ô�Ñ�ËGÏ!Ñ6ÒeË�×�×cÍ�ÌÕØ�è i ü ÷#Ï!ç{×�ÙGØcÑeÍAÑ�×�Ø�×pÍ�Ï�ç å Ó�ÌÕØ�è�í

IYä i ÌÕÍºÓÎÏ!Ðhè�Ô�ÐJÑ�Ë�Ô�Ø#Í�Ï�ç å Ó�ÌÕØ�è�ÌÕÍºÌ�ØtÑhÐ�×wÚwÙGÒ�Ô�ÚLí;ÊAË�Ô�ÓÎÏ!Ðhè�Ô�Ð i ÌÎÍ
Ñ�Ë�Ô.Í å Ï�ÐhÍ�Ô�Ð;Ñ�ËGÔ�Í�Ï�ç å Ó�Ôcí;ÊAË�Ô�Ï�Ó�èc×�ÐhÌ_ÑhË�ç�ì'ÌÕÓ�Ó�ÚwÛ�ØGÏ!ç{ÌÎÒ�Ï!ÓÕÓÕÛ
ÒeËGÏ!Ø�ècÔ³Ñ�Ë�Ô �rÏ!ÓÕÙ�Ô±×!ä i Ú�Ù�Ð�ÌÕØ�èDÔf��Ô}Ò-ÙwÑhÌ�×cØ½ÓÕÔ�ÏcÚwÌÕØ�è�Ñ�×DÏ
�»Ï�Ð�ÌÎÏ!æGÓ�Ô¿ÐeÏrÑ�Ô¿×�ä;ÍhÏ!ç å ÓÕÌ�Ø�è�í

��#�� ^ !�`a`ab$%dc3[ 0�2 .���&('/569;:
^ !�`a`ab$%dc3[�ÑhÏ�ê�Ô�Í ��� U#ä¥Ù�ÓÕÓ<ÌÕØ å Ù�Ñ.æ�Ù(m�Ô�ÐeÍ�ø�ÚwÔ�ØG×!Ñ�Ô}ÚµætÛ

U X ö0U U ö�ÿ�ÿ�ÿJö0U���øtÏ�ØGÚ{×�ÙwÑ å ÙwÑeÍ�Ï&æ�Ù-m�Ô�Ð�ø��pøtÔ�ÏcÒeË0×�äJÍPÌ@=�Ô Q í
IiØðÑ�Ë�Ô�Ô�ØGÚLø9Ï�Ó�ÓSæ�ÙwÑ#×cØ�ÔpÌÕØ å ÙwÑ0æ�Ù(m�Ô�Ð#ÌÎÍ�ç:Ï�Ð�êcÔ�Ú³Ô�ç å ÑmÛcí
ÊAË�Ô'×�ÙwÑ å ÙwÑ��ÅÌÎÍ�ÍmÑh×�ÐhÔ�Ú
Ì�Ø0ÑhË�Ô'æ�Ù(m�Ô�Ð5ÑhËGÏrÑ�ÌÎÍ9ç:Ï!Ðhê�Ô}Ú&ä¥Ù�ÓÕÓúí
ÊAËtÙ�Í�ø��8ÌÎÍ¿Ó�×cè�ÌÎÒ�Ï!ÓÕÓÕÛ�Ú�Ì m�Ô�ÐhÔ�ØtÑ¿ä¥Ð�×cç U X ö U U ö�ÿ�ÿ�ÿLö0U � æ�Ù�Ñ
å Ë�Û�Í�ÌÎÒ�Ï!ÓÕÓÕÛ�×wÒ�Ò-Ù å Ì�Ô}Í9Í å Ï�Ò-Ô'Ò�×�ÐhÐ�Ô}Í å ×�ØGÚ�Ì�Ø�è�Ñ�×¿×cØ�Ô'×!ä�Ñ�Ë�Ô�çµí
ÊAË�Ôðì~Ô�ÌÕè�ËtÑ�×!ä
Ñ�Ë�Ôð×cÙwÑ å ÙwÑ�æ�Ù(m�Ô�Ð W ô	� �µÌÎÍµÑ�ËGÔ>ÍPÙ�ç
×!ä�ì~Ô�ÌÕè�ËtÑhÍ�×!ä�ÌÕØ å ÙwÑ�æ�Ù(m�Ô�ÐeÍ�ø�
 �

O
� X W ôXU O �jí î³Ô½Ø�×rìÚwÔ�ÍhÒ-ÐhÌ�æ�Ô�ÑhË�Ô¶Ô�Ó�Ô�ç0Ô�ØtÑhÍ�ÍPÑ�×cÐ�Ô}Ú�Ì�Ø���í AS×cØGÍ�ÌÕÚwÔ�Ð�ç:Ï!ê�ÌÕØ�è
W ô�U O ��Ò�× å ÌÕÔ�Í'×�ä�Ô�ÏcÒeËµÔ�Ó�Ô�ç{Ô�ØtÑ�ÌÕØ U O Ï�ØGÚ�ÍP×cÐPÑhÌ�ØGèpÏ!ÓÕÓ<ÑhË�ÔÌ�Ø å ÙwÑ~æGÙ(m�Ô�ÐhÍ�Ñ�×cè�Ô-ÑhË�Ô�Ð}ø!ÑeÏ!ê�ÌÕØ�è�ÌÕØcÑh×#Ï�Ò�Ò-×cÙ�ØtÑ�Ñ�Ë�Ô.ç#Ù�Ó�Ñ�Ì å ÓÕÔ
Ò-× å Ì�Ô}Í�í~ÊAË�Ô�Ô�ÓÕÔ�ç{Ô�ØcÑeÍ'ÌÕØ��\Ï!ÐhÔ�ÍPÌÕç å Ó�Û Q Ô�étÙGÏ�Ó�ÓÕÛ%Í å Ï�Ò�Ô�Ú
Ô�ÓÕÔ�ç{Ô�ØtÑhÍ¶Ì�ØÅÑhË�ÌÕÍ�ô¼Í�×�Ð�Ñ�Ô}Ú ��ÍPÔ}étÙ�Ô�ØGÒ�Ô�í IYä W ô	� �µÌÎÍ�×wÚ�ÚJø
Ñ�Ë�Ô}ÍPÔ Q Ô�ÓÕÔ�ç{Ô�ØtÑeÍ&Ï!ÐhÔ
ÌÕØ å ×tÍPÌ�Ñ�ÌÕ×�ØGÍ�� W ô	�w�y��������� J X
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øLä¥×cÐ

��ü õ�ö�÷�ö�ÿ�ÿ�ÿ�ö Q �I÷cí IYä W ô�� ��ÌÎÍ�Ô/��Ô�Ø<ø�ìSÔ¸ËGÏ���ÔðÑmì~×
ÒeË�×�ÌÎÒ-Ô}Í�7{î³Ô%Ò-×cÙ�ÓÎÚðÔ�Ì�Ñ�Ë�Ô�Ð0ÒeËG×t×tÍPÔ�Ô�ÓÕÔ�ç{Ô�ØtÑhÍ
ÌÕØ å ×tÍPÌ�Ñ�ÌÕ×�Ø�Í
� W ô����x� �������

U
×cÐ9Ñ�Ë�×tÍPÔ'ÌÕØ å ×cÍ�Ì_ÑhÌ�×cØGÍ�� W ô	� ��� ������� J U

U
ø!ä¥×cÐ

�0ü+õ�ö�÷�ö�ÿ�ÿ�ÿ�ö Q ��÷�í�ÊAË�Ô�^ !�`+` b$% c�[%× å Ô�ÐeÏrÑh×�Ð'Ï!Ó�Ñ�Ô�Ð�Ø�ÏrÑ�Ô}Í
æ�Ô�ÑmìSÔ�Ô�Ø Ñ�Ë�Ô}ÍPÔ�Ñmì~×ÅÒeËG×�ÌÎÒ-Ô�Í³×cØIÍ�ÙGÒ�Ò�Ô�ÍhÍPÌ@��Ô�Ì�Ø��c×�Ò�ÏrÑhÌ�×cØGÍ
ì'Ì_ÑhËµÔ/��Ô�Ø W ô��w�-í
IYÑ±ÌÕÍ³Ô}Ï�Í�Û+Ñh×ÅÍ�Ô�Ô¸Ñ�ËGÏ!Ñ³ç
Ù�Ó_ÑhÌ å Ó�Ô�Ò-× å Ì�Ô}Í¶×�äpÔ�ÓÕÔ�ç{Ô�ØtÑeÍ
Ø�Ô�Ô}Ú>Ø�×�Ñ0Ï�Ò-Ñ�ÙGÏ�Ó�ÓÕÛ±æ�Ô%ç:ÏrÑ�Ô�Ð�ÌÎÏ!ÓÕÌ@=�Ô�ÚJí=^ !�`a`ab$%dc3[>Ò�Ï!Ø>æ�Ô
å Ô�ÐPä¥×cÐ�ç{Ô�Ú �g� s��gh-��� Ø�×�ÏcÚ�ÚwÌ�Ñ�ÌÕ×�ØGÏ�ÓSÍ å Ï�Ò�Ô:ÌÕÍ�Ð�Ô}écÙGÌ�ÐhÔ�ÚLíYIiØ
Ñ�Ë�ÔAÔ�Ø�ÚLør×�Ø�ÓÕÛ¿Ñ�ËGÔSæ�Ù-m�Ô�Ð5Ñ�ËGÏ!Ñ5ÍPÑ�×cÐ�Ô}ÍJÑhË�ÔS×cÙwÑ å ÙwÑ9ÌÕÍ;ÓÎÏ!æ�Ô�ÓÕÔ�Ú
ä¥Ù�Ó�Ó�ø�ÑhË�Ô&ÐhÔ�ÍPÑ'Ï�Ð�Ô6ÓÎÏ!æ�Ô�ÓÕÔ�ÚµÔ�ç å ÑmÛcí
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e�#_g % #
g¸ÌÎÍ å Ô�Ð�ä¥×�Ðhç{Ô�Ú³Ô ��Ï�Ò-Ñ�ÓÕÛ¶×cØGÒ-Ôcø jmÙGÍPÑ#æ�Ô-ä¥×cÐ�Ô{ÑhÔ�Ð�ë
ç0ÌÕØGÏ!Ñ�ÌÕ×�ØJí�IYÑ'ÑeÏ!êcÔ�Í ��� U#ÌÕØ å Ù�Ñ.æ�Ù(m�Ô�ÐeÍ�ødU X ö0U U ö�ÿ�ÿ�ÿLö0U���í
B�ÓÕÓ~æGÙ(m�Ô�ÐhÍ{Ï�Ð�Ô:ä¥ÙGÓ�Ó'ì'Ì�Ñ�Ë¸Ñ�Ë�Ô%Ô ��Ò-Ô å Ñ�ÌÕ×�Ø�×!ä'Ñ�ËGÔ%ÓÎÏ�ÍPÑ
×cØ�Ô
ì'Ë�ÌÕÒeË7ç{ÌÕè�ËtÑ�æ�Ô å Ï!Ð�Ñ�ÌÎÏ!Ó�í AwÌ�ç{ÌÕÓÕÏ�Ð�Ñ�×
^ !�`a`ab$%dc3[�ø&ÑhË�ÌÎÍ
× å Ô�ÐeÏrÑ�×cÐ�ç:Ï!êcÔ�Í W ôXU O ��Ò�× å ÌÕÔ�Í¶×!ä:Ô�ÏcÒeËÖÔ�ÓÕÔ�ç{Ô�ØtÑ¶ÌÕØMU OÏ!ØGÚIÍP×cÐPÑeÍ±Ï!ÓÕÓ
ÑhË�ÔDÌÕØ å ÙwÑðæ�Ù(m�Ô�ÐeÍ³Ñ�×cè�Ô�Ñ�Ë�Ô�Ð�ø0ÑhÏ�ê�Ì�Ø�èÅÑhË�Ô
ç#Ù�Ó�Ñ�Ì å ÓÕÔ�Ò-× å Ì�Ô}Í¿Ì�ØtÑh×�Ï�Ò�Ò�×�Ù�ØtÑ}í{ÊAËGÔ:Ô�ÓÕÔ�ç{Ô�ØtÑ#ÏrÑ å ×cÍ�Ì�Ñ�ÌÕ×�Ø
ù¼ò;ô Q W ô�U X ��� Q W ô�U U �D����� �)� Q W ôXU � T&X �D� Q!� W ô�U � � �iû�ÌÎÍ
×�ÙwÑ å ÙwÑ�ø�ì'Ë�Ô�ÐhÔ Q"� ÚwÔ�Ø�×�Ñ�Ô}ÍAÑ�Ë�Ô�Í�Ì@=�Ô¿×!äºÑ�Ë�Ô&ÓÎÏ�ÍPÑ�æ�Ù(m�Ô�Ð}í
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B.Í0ÍPË�×rì'ØðÌÕØ>ñ;Ì�ècÙ�ÐhÔ�÷�ø;Ñ�ËGÔ%Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç$Ò�Ï!Øðæ�Ô�ÓÕ×t×cê�Ô}Ú
Ù å ×�Ø¶ÏcÍ�æ�Ô�ÌÕØ�è�Ò�×�ç å ×tÍPÔ}Ú�×!ä5Ñmì~×�ÍmÑeÏ!ècÔ�Í�íAÊAËGÔ -GÐeÍmÑ6ÍmÑeÏ!è�Ô
Ï�Ò�Ò-Ô å ÑhÍ�Ñ�Ë�Ô�ÌÕØ å Ù�Ñ~Í�Ô�étÙ�Ô�Ø�Ò-Ô.Ï�ØGÚ0Ì�Ø���×cê�Ô}Í�ÍPÙ�Ò�Ò-Ô}Í�Í�Ì@��ÔCZh[D]
× å Ô�ÐeÏrÑhÌ�×cØGÍ�í@ÊAË�Ô¸×cÙwÑ å Ù�Ñ´×!ä{ÑhË�Ô -GÐeÍPÑ³ÍPÑhÏ!ècÔðä¥Ô�Ô}Ú�Í�ÑhË�Ô
Í�Ô�Ò-×cØGÚDÍPÑhÏ!ècÔ�ì'Ë�ÌÎÒeË ÐhÙ�ØGÍ:ÑhË�Ô±ÚwÔ-ÑhÔ�Ðhç0ÌÕØ�ÌÎÍmÑhÌÕÒ´Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�ç�í
ÊAË�Ô�Ï�ÍhÍ�Ì�ècØ�ç{Ô�ØtÑ
×�ä.ìSÔ�Ì�ècËtÑhÍ
Ñ�× Zh[D]@æ�Ù(m�Ô�ÐeÍ0Ô m�Ô�ÒjÑhÌ>�cÔ�ÓÕÛ
ä¥Ô�Ô}Ú�Í¶Ï � � �6�@��hi� � sf���.� �f�$v � ×!ä:Ô�ÓÕÔ�ç{Ô�ØtÑeÍ�Ñ�× Ñ�Ë�Ô¸Í�Ô�Ò�×�ØGÚ
ÍPÑhÏ!ècÔ:ì'Ë�Ô�ÐhÔ{Ñ�ËGÔpìSÔ�Ì�ècËtÑ�×!ä�Ï!Ø±Ô�ÓÕÔ�ç{Ô�ØcÑ
ÌÕÍ�Ñ�Ë�Ôpì~Ô�ÌÕè�ËtÑ�×�ä
Ñ�ËGÔ Z\[&] æ�Ù(m�Ô�Ð{Ì�Ñ
ÓÕÌ�Ô}Í#ÌÕØJíðÊAË�Ô � �f�6�@��hi��� ò � ��� 	��;h6�gq>� ×�ä
Í�ÙGÒeË�Ï�ì~Ô�ÌÕè�ËtÑhÔ�ÚpÍ�Ô�étÙ�Ô�ØGÒ-Ô�ÌÎÍAÚwÔ@-�Ø�Ô�Ú:ÌÕØ%Ï#ØGÏrÑhÙ�ÐeÏ!ÓGìAÏ»Û{Ï�Í
ä¥×�ÓÕÓÕ×rì�Í�íYIiç:Ï!è�ÌÕØ�Ô{ÑeÏ!ê�Ì�ØGè¶Ï!ÓÕÓ Z\[&]$æ�Ù(m�Ô�ÐeÍ&Ñ�×cè�Ô�Ñ�Ë�Ô�Ð#Ï!ØGÚ
ç:Ï!ê�ÌÕØ�è�Ï�Í�ç{Ï�Ø�Û
Ò-× å ÌÕÔ�Í9×�ä�Ô}Ï�ÒeË:Ô�Ó�Ô�ç0Ô�ØtÑSÏ�Í5ÑhË�Ô�ì~Ô�ÌÕè�ËtÑ�×�ä
Ñ�ËGÔ\Z\[&] æ�Ù(m�Ô�Ð6Ì_Ñ6Ó�ÌÕÔ�Í.Ì�ØJí6ÊAË�Ô
òGëiécÙ�Ï!ØtÑ�ÌÕÓ�Ô
×!ä5Ñ�ËGÌÕÍ6ÍPÔ�Ñ�×�ä
Ò-× å ÌÕÔ�ÍAÌÎÍ~Ñ�Ë�Ô&ì~Ô�ÌÕè�ËtÑ�Ô}ÚµòGëiétÙGÏ!ØtÑ�ÌÕÓÕÔ&×!ä<ÑhË�Ô�Í�Ô�étÙ�Ô�Ø�Ò-Ô�í

Random Sampling
Non-Uniform

Random Sample

Input Sequence

Deterministic
Quantile Finding Algorithm

Output
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B�Ø Ï!ÓÕè�×cÐ�Ì�Ñ�ËGç ä¥×�Ð�Ò�×�ç å ÙwÑhÌ�ØGè¸Ï å�å Ð�×��wÌÕç{Ï!Ñ�Ô�étÙGÏ!ØtÑ�ÌÕÓÕÔ�Í
Ò-×cØGÍ�ÌÕÍPÑhÍ�×!ä
Ï>Í�Ô�ÐhÌÕÔ�Íp×�ä�Ì�Ø��c×�Ò�ÏrÑhÌ�×cØGÍp×�ähZh[&] Ï�ØGÚ
^ !�`15
`ab$%dc3[�ø{Ñ�Ô�Ð�ç{ÌÕØGÏrÑhÌ�Ø�èÖì'Ì�Ñ�Ë e�#_g % #_g;í Zh[D] å × å Ù�ÓÎÏrÑhÔ�Í
Ô�ç å ÑmÛ�æ�Ù(m�Ô�ÐeÍ{ì'Ì_ÑhË�Ì�Ø å ÙwÑ�íM^ !�`+` b$% c�[¸Ð�Ô}Ò-ÓÎÏ!ÌÕç:Í{æ�Ù(m�Ô�Ð
Í å Ï�Ò�Ô�æ�Û&Ò-×�ÓÕÓÎÏ å Í�Ì�ØGè�Ï.ÒeË�×tÍPÔ�Ø#ÍPÙGæGÍPÔ�Ñº×�äwä¥Ù�Ó�Ó�æ�Ù-m�Ô�ÐhÍ�í1e�#_g65
% #_g�ÌÎÍ�ÌÕØ���×cê�Ô�Ú{×cØ:Ñ�ËGÔ -GØGÏ�Ó�Í�Ô-Ñ~×!äJæ�Ù-m�Ô�ÐhÍ�í9ÊAË�Ô�Í�Ô�étÙ�Ô�ØGÒ-Ô
×!ä~× å Ô�ÐeÏrÑhÌ�×cØGÍ�Ò�Ï!ÐhÐ�ÌÕÔ�Ú�×�ÙwÑ¿æ�Û¶ÍPÙ�ÒeË´Ï!Ø³Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�ç�Ò�Ï!Ø¶æ�Ô
ÐhÔ å ÐhÔ�Í�Ô�ØtÑ�Ô}Ú�æ�Û�Ï�Ñ�ÐhÔ�Ôcí;ÊAË�Ô �cÔ�Ð�Ñ�Ô �#Í�Ô-Ñ9×�ä�Ñ�Ë�ÔAÑhÐ�Ô�Ô6ô¼Ô ��Ò-Ô å Ñ
Ñ�ËGÔ'Ð�×�×!Ñ��ºÌÕÍ;ÑhË�Ô�ÍPÔ�Ñ�×!ä�Ï!ÓÕÓwÑ�Ë�Ô&ô¼Ó�×cè�ÌÎÒ�Ï!Óg�ºæ�Ù(m�Ô�ÐeÍ�ô¥ÌÕØ�Ì�Ñ�ÌÎÏ!Ó�ø�ÌÕØwë
Ñ�Ô�Ð�ç{Ô}ÚwÌÕÏ!Ñ�Ô�×cÐ -GØ�Ï!Óg� å Ðh×�Ú�ÙGÒ-Ô}Ú�ÚwÙ�ÐhÌ�Ø�èpÑ�Ë�Ô0Ò-×�ç å Ù�ÑhÏrÑhÌ�×cØJí
ASÓÕÔ�Ï!ÐhÓÕÛ�ø�Ñ�ËGÔ�ÐhÔ�Ò-×�ÙGÓÕÚµæ�Ô&ç{Ï�Ø�Û�ç{×�ÐhÔ¿×!ä;Ñ�Ë�Ô}ÍPÔ¿ÑhËGÏ!Ø P»øwÑhË�Ô
Ø�Ù�ç#æ�Ô�Ð.×!ä å Ë�Û�Í�ÌÎÒ�Ï!ÓLæGÙ(m�Ô�ÐhÍ�ÙGÍPÔ}ÚµætÛ�Ñ�Ë�Ô�Ï�Ó�èc×�ÐhÌ_ÑhË�ç�í�ÊAË�Ô
ÓÕÔ�Ï���Ô}Í�×�ä9Ñ�Ë�Ô
Ñ�ÐhÔ�Ô0Ò-×�ÐhÐhÔ�Í å ×cØGÚµÑ�×%Ì�Ø�Ì�Ñ�ÌÎÏ!Ó5æ�Ù-m�Ô�ÐhÍ.Ñ�ËGÏ!Ñ6ècÔ-Ñ
å × å Ù�ÓÎÏrÑhÔ�Ú�ä¥Ð�×cç Ñ�Ë�Ô0Ì�Ø�Ò-×�ç{ÌÕØ�è�Ú�ÏrÑeÏ�ÍPÑ�ÐhÔ�Ï!ç�í B�Ø´Ô�ÚwècÔ
ÌÎÍ
ÚwÐeÏ»ì'Øµä¥Ð�×cç Ô�ÏcÒeË%ÌÕØ å Ù�Ñ.æ�Ù(m�Ô�Ð.Ñ�×{Ñ�ËGÔ�×�ÙwÑ å ÙwÑ.æGÙ(m�Ô�Ð.×�ä5Ï
^ !�`a`ab$%dc3[
× å Ô�ÐeÏrÑ�ÌÕ×�Ø<íºÊAË�Ô'Ðh×�×!Ñ�Ò-×cÐ�ÐhÔ�Í å ×cØGÚ�Í;Ñh×�ÑhË�ÔG-GØ�Ï!Ó
e�#_g % #_g × å Ô�ÐeÏrÑ�ÌÕ×�Ø<í>ÊAË�Ô�ÒeË�Ì�ÓÎÚwÐhÔ�Ø�×!ä�ÑhË�Ô�Ð�×�×!Ñ:Ï!ÐhÔpÑhË�Ô
-GØGÏ�Ó�æ�Ù(m�Ô�ÐeÍ å Ð�×wÚwÙGÒ�Ô�ÚLí5î³Ô&ÚwÐhÏ»ì�æ�Ðh×�êcÔ�ØpÔ}Úwè�Ô}ÍSä¥Ð�×cç ÑhË�Ô
ÒeË�ÌÕÓÕÚ�Ð�Ô�Ø�Ñh×{Ñ�Ë�Ô&Ðh×�×!Ñ�í
A�Ô�Ô¶ñ;ÌÕè�Ù�ÐhÔ1U±ÚwÔ å ÌÎÒjÑ�ÌÕØ�è>×cØ�Ô¶Í�ÙGÒeË�Ñ�ÐhÔ�Ô å ×cÍhÍ�Ì�æ�ÓÕÔ�ì'Ì�Ñ�Ë

P&ü ��æ�Ù(m�Ô�ÐeÍ�øLì'Ë�Ô�ÐhÔ#Ô}Ï�ÒeË Z\[&]�ËGÏcÍ.æ�Ô�Ô�Ø´ÌÕØ���×�êcÔ�Ú�ì'Ì�Ñ�Ë
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Í�Ï�ç å Ó�ÌÕØ�èðÐeÏrÑ�Ôð÷cí½ÊAË�Ô�ÓÎÏ!æ�Ô�ÓÎÍ:×�ä¿ØG×�Ú�Ô�Í:ÐhÔ å ÐhÔ�Í�Ô�ØtÑ{Ñ�ËGÔ�ÌÕÐ
ìSÔ�Ì�ècËcÑeÍ�í9à<Ô�Ï���Ô}Í~è�Ô-Ñ å × å ÙGÓÕÏ!Ñ�Ô�ÚµÓÕÔ-äÂÑ'Ñh×:Ð�ÌÕè�ËtÑ�í
��#�� ^ !�`a`ab$%dc3[ ��9$4
5
7��
ÊAË�Ô³Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�çýç:Ï!ØGÏ�è�Ô}ÍTP � U>æ�Ù(m�Ô�ÐeÍpÔ�ÏcÒeËD×!ä#Í�Ì>=�Ô

Q í�îDÌ�Ñ�Ë¸Ô}Ï�ÒeË±ä¥Ù�ÓÕÓ~æ�Ù(m�Ô�Ð}ø9ìSÔ�Ï�ÓÕÍ�×�Ï�ÍhÍ�×�Ò�ÌÕÏ!Ñ�Ô�Ï�ØðÌ�ØtÑhÔ�è�Ô�Ð
�»Ï�Ó�ÙGÔ�Ñh×�ÚwÔ�ØG×!Ñ�Ô�Ì�ÑhÍ q>� � � q ÌÕØ¾ÑhË�Ô�Ñ�ÐhÔ�Ôcí Z\[&] æ�Ù(m�Ô�ÐeÍ
Ï!ÐhÔ¸Ï�ÍhÍPÌÕè�ØGÔ�ÚÖÓÕÔf��Ô�Ó =�Ô�Ðh× ì'Ë�Ô�Ø�Ñ�Ë�Ô�Í�Ï�ç å Ó�ÌÕØ�è ÐeÏrÑhÔ i ÌÎÍ
×�Ø�Ôcí [�Ù�ÐhÌ�ØGè>Ñ�ËGÔ±Ò�×�Ù�ÐeÍ�Ô�×!ä�ÑhË�Ô±Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�ç�ø'Ì�ä#Ñ�ËGÔ�ÐhÔ¶ÌÎÍ
Ï!Ø{×�ÙwÑeÍmÑeÏ!ØGÚ�Ì�Ø�è&Ô�Ó�Ô�ç{Ô�ØtÑ�ÌÕØ
ÑhË�Ô�ÌÕØ å ÙwÑ~ÍPÔ}écÙGÔ�ØGÒ�Ô�ø�ì~Ô�ÒeË�Ô}Òeê
ì'Ë�Ô-ÑhË�Ô�Ð¿ÑhË�Ô�ÐhÔ:Ï!ÐhÔ0Ï�ØtÛ¶Ô�ç å ÑmÛ�æ�Ù-m�Ô�ÐhÍ�í�IYä~Í�×GøJì~Ô{Ì�Ø���×cê�Ô
Zh[&] ô¥Ñ�Ë�ÔDÚwÔ�Ñ�Ô�Ð�ç{ÌÕØGÏrÑhÌ�×cØ�×!ä%ÍhÏ!ç å ÓÕÌÕØ�è+ÐeÏrÑhÔ i ì'ÌÕÓ�Ó{æ�Ô
ç0×cÐ�Ô�ä¥ÙGÓ�ÓÕÛ¸Ôf� å ÓÕÏ�Ì�Ø�Ô}Ú�Ì�Ø A�Ô}ÒjÑhÌ�×cØ�LGí�EN�jí IYä¿ÑhË�Ô�ÐhÔ�Ï!ÐhÔ�Ø�×
Ô�ç å ÑmÛ�æ�Ù(m�Ô�ÐeÍ�øLìSÔ0ËGÏ���Ô#Ø�×µÒeËG×�ÌÎÒ-Ô#æGÙwÑ¿Ñ�×µÐ�Ô}Ò-ÓÎÏ!ÌÕç Í å ÏcÒ-Ô
ætÛ�ÌÕØ���×cêtÌÕØ�èf^ !*`+` b�%dc�[�×�Ø³ÍP×cç0Ô0æ�Ù(m�Ô�ÐeÍ�í#ÊAË�Ô{écÙGÔ�ÍPÑ�ÌÕ×�Ø
Ñ�Ë�Ô�ØµÌÎÍ879îDË�ÌÕÒeË�Í�Ù�æGÍ�Ô-Ñ'×!äºä¥Ù�ÓÕÓJæ�Ù(m�Ô�ÐeÍ�Úw×{ì~Ôh^ !�`+` b$% c�[B?
î´Ô&Ø�×rìÅÚwÔ�ÍhÒ-ÐhÌÕæ�Ô&×cÙ�Ð'ÒeË�×�ÌÎÒ-Ôcí
Z\[&]�æ�Ù-m�Ô�ÐhÍ5Ï!ÐhÔSÏcÍ�Í�ÌÕè�Ø�Ô}Ú&Ó�Ô/��Ô�Ó8=�Ô�Ðh×
ô¥ÙGØcÑhÌ�Ó�ÑhË�Ô~×�ØGÍ�Ô-Ñ5×!ä
Í�Ï�ç å Ó�ÌÕØ�èx�-í9àJÔ-Ñ��'æ�Ô.Ñ�Ë�Ô6ÍPç:Ï!ÓÕÓÕÔ�ÍPÑ�Ó�Ô/��Ô�ÓG×!ä<Ï�Ø�Û�ä¥Ù�ÓÕÓ�æ�Ù(m�Ô�Ð}í
IYä�Ñ�Ë�Ô�Ð�ÔµÌÎÍ#Ôf�wÏcÒjÑhÓ�Û±×�ØGÔ�æ�Ù(m�Ô�Ð:Ï!Ñ0ÓÕÔf�cÔ�Ó��!ø9ìSÔ%Ì�ØGÒ�Ð�Ô�ç{Ô�ØtÑ
Ì_ÑeÍ�ÓÕÔf��Ô�ÓJÙ�ØtÑ�ÌÕÓJÑhË�Ô�ÐhÔ�Ï!ÐhÔ�ÏrÑ�ÓÕÔ�ÏcÍmÑ'Ñmì~×pÏrÑ'ÑhË�Ô�ÓÕ×rìSÔ}ÍmÑ'ÓÕÔf�cÔ�Ó�í
^ !*`+` b�%dc�[¸ÌÎÍ{Ì�Ø���×cê�Ô}Úð×�Ø�Ñ�Ë�Ô�Í�Ô-Ñ:×!ä6æ�Ù(m�Ô�ÐeÍ:ÏrÑ:ÓÕÔf��Ô�Ó��!í
ÊAË�Ô�×cÙwÑ å Ù�Ñ0×�ä ^ !*`+` b�%dc�[ðÌÕÍ0Ï�ÍhÍPÌÕè�ØGÔ�Ú±ÓÕÔf��Ô�Ó����7÷cí{A�Ô�Ô
ñºÌÕè�ÙGÐ�Ô U�ä¥×�Ð&ÑhË�ÔpÑhÐ�Ô�Ô:ä¥×�Ðhç{Ô�Ú±ì'Ì�Ñ�Ë:Ppü ��æ�Ù(m�Ô�ÐeÍ�ÙGÍ�ÌÕØ�è
Ñ�Ë�Ô&æ�Ù-m�Ô�Ð�ç:Ï!ØGÏ�è�Ô�ç{Ô�ØcÑ�ÍhÒeË�Ô�ç{ÔFjmÙGÍPÑ.ÚwÔ�ÍhÒ-ÐhÌÕæ�Ô}ÚLí
��#�� � 9$: $ 1D:35�� 9���� � &d� 23465
:��
ÊAË�Ô�Ë�Ô�ÌÕè�ËtÑ�×�ä0ÑhË�Ô>ÑhÐ�Ô�Ô>ÌÕØGÒ-ÐhÔ�ÏcÍPÔ}Í�ætÛÅ×�ØGÔ>ì'Ë�Ô�ØGÔf��Ô�Ð

^ !*`+` b�%dc�[ÅÌÎÍ´Ì�Ø���×cê�Ô}Ú+×cØÖÑ�Ë�Ô�Ô�ØtÑ�ÌÕÐ�Ô�ÍPÔ�Ñ¶×!äTP³æ�Ù(m�Ô�ÐeÍ�í
ASÐ�Ô}ÏrÑ�ÌÕ×�Ø±×�äSÑhË�ÔE-GÐeÍmÑ�æGÙ(m�Ô�Ð
Ï!Ñ�Ó�Ô/��Ô�Ó R±ç:Ï!Ðhê�Í6ÑhË�Ôp×cØGÍPÔ�Ñ
×!äJÍ�Ï�ç å Ó�ÌÕØ�è�í;ÊAË�Ô�Ð�Ô}ÏräÂÑhÔ�Ð}øaZh[D] ÌÎÍ9ÌÕØx�c×�êcÔ�Ú
ì'Ì_ÑhËpÍ�Ï�ç å Ó�ÌÕØ�è
ÐhÏ!Ñ�Ô i ü U.Ï�ØGÚ�Ô}Ï�ÒeË\Z\[&]7æ�Ù-m�Ô�Ð9ÌÕÍ5Ï�ÍhÍ�Ì�ècØ�Ô�Ú&ÓÕÔf�cÔ�Ó�÷�í;ÊAË�ÌÎÍ
Ò-×�ØtÑhÌ�Ø�Ù�Ô}Í�ÙGØcÑhÌ�Ó�Ñ�Ë�Ô{Ë�Ô�Ì�ècËcÑ&×�ä�Ñ�ËGÔ
ÑhÐ�Ô�Ô{Ì�ØGÒ�Ð�Ô}Ï�Í�Ô�Í.ä¥Ù�Ð�Ñ�Ë�Ô�Ð
Ñ�×=R �¾÷�íTB~Ñ0ÑhË�ÌÎÍ å ×cÌ�ØtÑ�ø�Ñ�Ë�Ô�ÍhÏ!ç å ÓÕÌ�Ø�è³ÐeÏrÑ�ÔµÌÎÍ{ËGÏ!Ó@��Ô}ÚLø
Ìúí Ô�íÕø1Zh[&]$ÌÎÍ&Ì�Ø��c×�ê�Ô}Ú³ì'Ì_ÑhË i ü N�Ï!ØGÚ Z\[&]$æ�Ù(m�Ô�ÐeÍ#Ï!ÐhÔ
Ï�ÍhÍPÌÕè�Ø�Ô}Ú±Ó�Ô/��Ô�ÓFUwí IiØ¸è�Ô�ØGÔ�ÐeÏ!Ó�øºì'Ë�Ô�Ø�Ôf�cÔ�Ð&ÑhË�Ô2-�ÐhÍPÑ
æ�Ù-m�Ô�Ð
ÏrÑ'Ë�Ô�ÌÕè�ËtÑ6RH��R�ÌÕÍ å Ðh×wÚwÙGÒ�Ô�Ú:ä¥×cÐZR � õ�ø�Ñ�ËGÔ¿ÍhÏ!ç å ÓÕÌÕØ�è{ÐhÏ!Ñ�Ô
ÌÕÍ¿ËGÏ�Ó>�cÔ�Ú³Ï!ØGÚ³Í�Ù�æGÍ�Ô�étÙ�Ô�ØtÑ Zh[D]Ý× å Ô�ÐeÏrÑhÌ�×cØGÍ6Ï!ÐhÔ
ÌÕØ���×�êcÔ�Ú
ì'Ì_ÑhËpÐhÏ!Ñ�Ô i ü U O J X øcÑ�Ë�Ô�Zh[&]Iæ�Ù(m�Ô�ÐSæ�Ô�Ì�ØGè#Ï�ÍhÍPÌÕè�ØGÔ�Ú0Ó�Ô/��Ô�Ó
R+��÷�í{AwÔ�Ô%ñ;ÌÕè�Ù�ÐhÔ
L�ä¥×�Ð�ÑhË�ÔpÑhÐ�Ô�Ôpä¥×cÐ�ç{Ô�Ú>ætÛ´Ñ�ËGÔ%æ�Ù-m�Ô�Ð
ç{Ï�ØGÏ!ècÔ�ç{Ô�ØtÑ å ×�ÓÕÌÕÒ�Û jmÙGÍPÑ�ÚwÔ�ÍhÒ-ÐhÌÕæ�Ô}ÚLí
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 "56# %3&(')&+*37�.

 8!9# %3&(')&+*":1.

ñ;Ì�ècÙ�ÐhÔ2L 7 2 �3.T'���.�.=� 9��17N9 � 241�')5
:�� &�
 .�5��+�!'/.�; ò $
& 13&-:!'/564
. 9+��,)&B� 2+4
.�,N#

e�#_g % #_g ÌÕÍ�ÌÕØ���×�êcÔ�Ú8ì'Ë�Ô�ØGÔf��Ô�Ð Ï\Ò-Ù�ÐhÐhÔ�ØtÑDÔ�ÍPÑ�ÌÕç{Ï!Ñ�Ô
×!ä¸Ñ�Ë�ÔIécÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í+ÌÎÍÖÚwÔ�Í�ÌÕÐ�Ô}Ú�×�Ð½Ì_ä>ÑhË�ÔIÌ�Ø å ÙwÑÖÍPÑ�ÐhÔ�Ï�ç
ÐhÙ�ØGÍ¶Ú�Ð�Ûcí e�#
g"%>#_g4Úw×�Ô�Í�Ø�×�Ñ³ÚwÔ}ÍmÑhÐ�×rÛ+×�Ð¶ç{×wÚwÌ�ä¥Û+ÑhË�Ô
ÍPÑhÏrÑhÔ�í³ÊAË�Ô�ÐhÔ-ä¥×cÐ�Ôcø;Ì�Ñ0Ò�Ï!Ø>æ�Ô�ÌÕØ���×cê�Ô�Ú±ÏcÍ#ç:Ï!Ø�Û´Ñ�ÌÕç{Ô�Í0Ï�Í
ÐhÔ�étÙ�ÌÕÐ�Ô}ÚLí IYÑ<ÌÎÍ�Ñ�ËGÌÕÍJä¥Ô�ÏrÑhÙ�ÐhÔ9×!ä�×�Ù�Ð<Ï�Ó�èc×�ÐhÌ_ÑhË�çDÑhËGÏrÑ<ç:Ï�ê�Ô�Í�Ì�Ñ
Ï!ç{Ô�ØGÏ!æ�ÓÕÔ'ä¥×cÐ�×�ØGÓ�ÌÕØ�Ô.Ï�è�è�ÐhÔ�ètÏrÑhÌ�×cØ#Ô�Ø���ÌÕÐ�×cØ�ç{Ô�ØtÑhÍ�Ü J�Ô�ÓÕá�E}ãYí

; �DO�U9�m�'��N��ð��<pK�R.HÅ�D�PQ���EGNmKwR�F
ÊAË�Ô�ÐhÔðÏ!ÐhÔ¶Ñmì~× å ×tÍ�Í�Ì�æGÓ�ÔðÍ�×�Ù�ÐeÒ-Ô}Í%×�ä0Ô�Ð�Ðh×�Ðµì'Ë�ÌÎÒeË½×cÙ�Ð
Ï!ÓÕè�×cÐ�Ì�Ñ�ËGçIÌÎÍ'Í�Ù�æ(jmÔ�Ò-ÑSÑh×Gí9ÊAË�Ô -GÐeÍmÑAÌÎÍ�ÑhË�Ô&Í�Ï�ç å Ó�ÌÕØ�è0Ô�ÐhÐ�×cÐ�ø
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G�étÙGÏrÑhÌ�×cØGÍZU0Ï!ØGÚ L0Ô�ØGÍ�Ù�ÐhÔ6Ñ�ËGÏ!Ñ~ÑhË�Ô�ÚwÔ�Ñ�Ô�Ðhç{Ì�ØGÌÕÍPÑ�ÌÎÒ6Ñ�ÐhÔ�Ô
Ï!ÓÕìAÏ»Û�Í9Ò�×�ç å ÙwÑhÔ�Í�Ï¿ì~Ô�ÌÕè�ËtÑhÔ�Ú =D
�ëiÏ å�å Ð�×��wÌÕç{Ï!Ñ�Ô�òGëYétÙGÏ�ØtÑ�ÌÕÓ�Ô
×!ä~Ñ�ËGÔpÍ�Ï�ç å Ó�Ô{ä¥Ô}Ú¶Ñh×�Ì_Ñ}íWG�étÙGÏ!Ñ�ÌÕ×�Ø�÷:Ô�ØGÍ�Ù�ÐhÔ�Í6ÑhËGÏrÑ�ì'Ì�Ñ�Ë
å Ðh×�æGÏ�æ�ÌÕÓ�Ì�ÑmÛDÏrÑ�Ó�Ô}Ï�ÍPÑ´÷��(V�ø.ÑhË�Ô´×cÙwÑ å ÙwÑ�×!ä�ÑhË�ÌÕÍµÑhÐ�Ô�Ô´ÌÎÍ
Ø�×�ç{×cÐ�Ô:ÑhËGÏ!Ø�Ï!Ø�×�Ñ�Ë�Ô�Ð�ôm÷ � =3� 
eï3Ô�ÓÕÔ�ç{Ô�ØtÑhÍ0Ï»ìAÏ»Û�ä¥Ð�×cç
Ñ�ËGÔðÔ ��Ï�Ò-Ñ�òGëiétÙGÏ!ØtÑ�ÌÕÓÕÔ³×�ä0ï Ô�ÓÕÔ�ç{Ô�ØtÑeÍµä¥×�Ð�Ï!Ø�Û �rÏ�Ó�Ù�Ô±×�ä
ïðí9Ê;Ï!ê�Ô�Ø{Ñ�×cè�Ô-ÑhË�Ô�Ð}øcÑ�Ë�Ô.ÑmìS×0Ò-×�Ø�ÍmÑhÐhÏ�Ì�ØtÑhÍ�Ô�ØGÍ�Ù�ÐhÔ�Ñ�Ë�ÏrÑ�ÑhË�Ô
×���Ô�ÐhÏ�Ó�Ó�Ï�Ó�èc×�ÐhÌ_ÑhË�ç Ï�Ó�ìAÏ»ÛwÍ�Ò-×cç å ÙwÑ�Ô}Í�Ï�Ø�
PëiÏ åGå Ð�×��wÌÕç:ÏrÑ�Ô'òGë
étÙGÏ!ØtÑhÌ�ÓÕÔAì'Ì_ÑhË å Ð�×cæGÏ!æGÌ�ÓÕÌ_ÑmÛ�Ï!Ñ�Ó�Ô}Ï�ÍPÑ'÷ �EV'ì'Ì_ÑhË�×�Ù�Ñ�êtØG×rì'Ì�Ø�è
Ñ�ËGÔÖÍ�Ì@=�ÔÅ×!ä�ÑhË�ÔÖÌ�Ø å ÙwÑ+ÍPÔ}étÙ�Ô�ØGÒ�Ô+ÌÕØ ÏcÚ(�rÏ!ØGÒ�Ô�í ÊAË�ÙGÍ�ø
å Ðh×���ÌÕÚwÔ}Ú+Ï�Ó�Ó¿ÑhË�ÔðÒ-×�Ø�ÍmÑhÐhÏ�Ì�ØtÑhÍ�Í å Ô}Ò-Ì/-GÔ�Ú½ÌÕØÅÔ}étÙGÏrÑhÌ�×cØGÍ³÷�ø
Uwø�Ï!ØGÚ L�Ï!ÐhÔ�Í�Ï!Ñ�ÌÎÍ -GÔ}ÚLø'ÑhË�Ô¶×cÙwÑ å Ù�Ñ �rÏ!ÓÕÙ�Ô¶ì'ÌÕÓÕÓ�æ�Ô´Ï�Ø 

Ï åGå Ð�×��wÌÕç:ÏrÑ�Ô&ò�étÙGÏ�ØtÑ�ÌÕÓ�Ô¿ì'Ì�Ñ�Ë å Ðh×�æGÏ�æ�ÌÕÓ�Ì�ÑmÛpÏrÑ�ÓÕÔ�ÏcÍmÑ&÷Z� V�í
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ÊAË�Ô�Í å Ï�Ò-Ô4Ò-×cç å Ó�Ôf�wÌ_ÑmÛ�ä¥×cÐÖÑ�Ë�Ô�Ï�Ó�èc×�ÐhÌ_ÑhË�ç Ò�Ï�Ø æ�Ô
Ò-×cç å ÙwÑ�Ô}ÚµætÛ
--�wÌ�ØGè =±ü õGÿ �0Ï�ØGÚ�Ù�ÍPÌÕØ�èpÞ�Ù�ØGÐ�×�ë C9Ï!Ñ�Ô�ÐeÍ�×�Ø
^ !�`a`ab$%dc3[ å ×cÓ�ÌÎÒ-Ûcø ì'Ë�ÌÎÒeË ÌÕÍ¾Ô � å ÓÎÏ!ÌÕØ�Ô�Ú ÌÕØ)ÚwÔ�ÑhÏ�Ì�Ó�Ì�Ø
Ü Þ�ß�à<ácâ»ãYí;ÊAË�ÔSØ�Ù�ç#æ�Ô�Ð;×!ä�ÓÕÔ�Ï��cÔ�Í�FHG.ü U � Ï!ØGÚ�FHL~ü U � T&X»í
G�étØD÷µÍPÌÕç å Ó�Ì/-GÔ}Í&Ñ�×�U � Q � U�
8T+U�ÓÕ×�è�ô6U V�T Xf�jí¶ÊAË�Ô%Ë�Ô�ÌÕè�ËtÑ
R�ü P �´÷�ø"�´ü U&Ï�ØGÚ � üDõ&ÌÕØWGSécØWU�øcì'ËGÌÕÒeËpÍ�Ì�ç å ÓÕÌ/-GÔ�Í�Ñ�×
P �?U � 
 Q ø�ì'Ë�ÌÕÒeË¶ÌÕÍ.Ñ�ÌÕè�ËtÑ�Ô�Ð.ÑhËGÏ!Ø1G�étØDL�í]Aw×�Ó@�tÌÕØ�è�Ñ�Ë�Ô}ÍPÔ
Ñmì~×&Ì�Ø�Ô}étÙGÏ!ÓÕÌ_ÑhÌ�Ô}Í9ä¥×cÐVP~Ï!ØGÚ Q Û�Ì�Ô�ÓÕÚGÍ9Ñ�ËGÔ.Í å Ï�Ò-Ô�Ò�×�ç å ÓÕÔ �wÌ�ÑmÛ�í

2 �3.�9>��.&� " 	�hZ�ts `-c s�s�� p q>��h c v c � ` �(hi� ) � �gh�� `!bdcNp 	 p �gqr�ghF,
	�h�q>� 	�s�h ÷L� V+) 	�� 
 � 	 `8`$bdc/e �g��	�hi� ò � ��� 	��;h6�gq>� c2/ 	�� 	 bfp � �
h b 	 b �gq ,{q>	 b �8� �8	�hi	�sf�fhH�g� 	1s��g����q>� ` 	�s s � �gh�� c �(h b ���.�(� b �g���
	 `!b � c�b � ��� c�� q>� ���x� c0/ �gh
sYs��HG)� ) ��s��g��� R{ô6
8T X�ÓÕ×�è U 
8T X]�

8T X�ÓÕ×�è U ÓÕ×�èWV�T&X � s ` 	Nv ��� C
��Ù�Ð5ÐhÏ�ØGÚw×�ç�ÍhÏ!ç å ÓÕÌÕØ�è6ÍhÒeË�Ô�ç0ÔAÌÎÍ;Ô�Ï�Í�Û¿Ñ�×¿ÌÕç å Ó�Ô�ç{Ô�ØtÑ9Ì�Ø
å ÐeÏ�Ò-Ñ�ÌÎÒ-Ô#ÏcÍ�Ì�Ñ6ÐhÔ�étÙ�ÌÕÐ�Ô}Í'ÙGÍ.Ñ�× å ÌÕÒeê�Ï�Í�ÌÕØ�è�ÓÕÔ�Ô�ÓÕÔ�ç{Ô�ØcÑ�ä¥Ð�×cç
Ï�æ�ÓÕ×wÒeê�×!ä i Ô�Ó�Ô�ç0Ô�ØtÑhÍ&ì'Ë�Ô�Ð�Ô i ÌÕÍ#Ï å ×rì~Ô�Ð&×!ä~Ñmì~×GíW��Ù�Ð
ÍhÏ!ç å ÓÕÌ�Ø�è#ÌÕÍ�ì'Ì_ÑhË�×�ÙwÑ~Ð�Ô å ÓÎÏ�Ò-Ô�ç{Ô�ØtÑ�í5Ê�Û å ÌÎÒ�Ï�Ó�ÓÕÛ�øtÏ!ÓÕè�×cÐ�Ì�Ñ�Ë�ç:Í
Ñ�Ë�ÏrÑ5Ô�ç å ÓÕ×rÛ6ÐeÏ!Ø�Úw×�ç7ÍhÏ!ç å ÓÕÌ�Ø�è�Ð�Ô}étÙ�Ì�ÐhÔSÍhÏ!ç å ÓÕÌÕØ�è.ì'Ì�Ñ�Ë�×cÙwÑ
ÐhÔ å ÓÎÏ�Ò�Ô�ç{Ô�ØtÑ�øwì'ËGÌÕÒeËµÌÕÍ�Ø�×!Ñ.ÏcÍSÔ}Ï�Í�Û:Ñ�×:ÌÕç å ÓÕÔ�ç{Ô�ØtÑ�í
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AS×cç å ÙwÑhÏ!Ñ�ÌÕ×�Ø�×�ä�P�Ï�ØGÚ Q ØG×rìDÐ�Ô}ÚwÙGÒ-Ô}Í�Ñh×
Ï�Ø�× å Ñ�ÌÕç0Ì@=�Ï!ë
Ñ�ÌÕ×�Ø å Ðh×�æGÓ�Ô�ç½ì'Ë�Ô�Ð�Ô�ìSÔ�ç{ÌÕØ�ÌÕç0Ì@=�Ô P Q ø�Ñ�ËGÔSÏ!ç{×cÙ�ØtÑ<×!ä�ç:Ï!ÌÕØ
ç0Ô�ç{×�ÐhÛ%ÐhÔ�étÙ�ÌÕÐ�Ô}ÚLø�ÍPÙ�æ-jmÔ�ÒjÑ.Ñ�×pÑhË�ÐhÔ�Ô#Ò�×�ØGÍPÑ�ÐeÏ!ÌÕØtÑhÍ�øGØGÏ�ç0Ô�Ó�Û
G�étÙGÏrÑhÌ�×cØGÍ�÷cø�U>Ï�ØGÚ L�í î´Ô³Ï!ÓÎÍP×>Ë�Ï���Ô�Ñ�ËGÔ´Ò-×cØGÍPÑ�ÐeÏ!ÌÕØcÑeÍ
õ-x =�xÅ÷�ødP � õ�ø Q � õ{Ï�ØGÚ�R � õGí
IYä�ÑhË�Ô�ÑhÐ�Ô�Ô#ÌÎÍ�Ï�Ó�ÓÕ×rì~Ô�ÚµÑ�×%è�Ðh×rì+Ñh×%ËGÔ�ÌÕè�ËtÑ R � L�æ�Ô�ä¥×�ÐhÔ
Í�Ï�ç å Ó�ÌÕØ�èðæ�Ô�è�ÌÕØGÍ�ø�ÑhË�Ô�Ø�Ù�ç#æ�Ô�Ð�×!ä�ÓÕÔ�Ï��cÔ�ÍEF G ü � � J = T+U= T X��Ï!ØGÚ F L ü � � J = T l= T X � í�ÊAË�Ô�Í�Ô&Ò�Ï!Øµæ�Ô å Ó�ÙGè�è�Ô}Ú�ÌÕØ G�é�÷cí� å ÑhÌ�ç:Ï�Óa�rÏ!ÓÕÙ�Ô}Í&ä¥×�Ð�P{Ï!ØGÚ Q ä¥×�Ð �rÏ�Ó�Ù�Ô}Í�×�ä�

Ï�ØGÚ�V�×!ä
å ÐhÏcÒjÑhÌÕÒ�Ï!Ó~Ì�ØtÑ�Ô�Ð�Ô}ÍmÑ{Ò�Ï�Ø>æ�Ô�Ò-×cç å ÙwÑ�Ô}Ú>æ�ÛðÍPÔ}Ï!ÐeÒeË�ÌÕØ�è�ä¥×�Ð P
Ï!ØGÚ�RpÌ�Ø:ÑhË�Ô�ÌÕØtÑ�Ô�Ð��rÏ!Ó;Ü U�ö��!õ!ã�í;ñ�×cÐ --�wÔ�Ú��rÏ�Ó�Ù�Ô}Í�×�ä
PAÏ�ØGÚ�R<ø
Ñ�Ë�Ô#Ñ�Ë�ÐhÔ�Ô#Ò�×�ØGÍPÑ�ÐeÏ!ÌÕØtÑhÍ'ÌÕç å ÓÕÛ�ÏpÓ�×rì~Ô�Ð�æ�×�ÙGØGÚ�×�Ø Q ø�ì'Ë�ÌÎÒeË
Ò�Ï!Øðæ�Ô�Ò�×�ç å ÙwÑhÔ�ÚðÏ�Í&ä¥×�ÓÕÓ�×rì�Í�íYA�ÙGæGÍmÑhÌ_ÑhÙwÑ�ÌÕØ�è1�»Ï�Ó�ÙGÔ�Í&×�äCPrø
RJø 
�Ï�ØGÚ=V´ÌÕØ GSétØ½÷�Û�ÌÕÔ�ÓÎÚ�Í:Ï!Ø�Ì�ØGÔ�étÙGÏ!ÓÕÌ�ÑmÛ¸×!ä�Ñ�Ë�Ô�ä¥×cÐ�ç
Q � � X ôm÷!� =+� T"UAì'Ë�Ô�ÐhÔ � X ÌÎÍ9Í�×�ç{Ô'Ò-×�Ø�ÍmÑeÏ!ØtÑ�í3G�étØ�U.Û�Ì�Ô�ÓÕÚGÍÏ!Ø{Ì�ØGÔ�étÙGÏ!ÓÕÌ�ÑmÛ�×!ä�Ñ�Ë�ÔAä¥×cÐ�ç Q � � U = T&X~ì'Ë�Ô�ÐhÔ � U ÌÎÍ�Ï!Ø�×�Ñ�Ë�Ô�ÐÒ-×�Ø�ÍmÑeÏ!ØtÑ�í�A�×�Ó@��Ô
Ñ�Ë�Ô:Ô}étÙGÏrÑhÌ�×cØ � X ôm÷L� =3� T+U:ü � U =WT X�ä¥×cÐ
=�í$ÊAË�Ô�ØÖç{Ì�Ø;Ü�� � U = T&X��wö = J XUXA ã#ÌÎÍ�Ï�ÓÕ×rìSÔ�Ð�æ�×cÙ�ØGÚ½ä¥×�Ð Q íÊAË�Ô
ÓÎÏrÑ�Ñ�Ô�Ð�ÑhÔ�Ðhç Ò-×cç0Ô}Í�ä¥Ð�×cç GSétÙGÏrÑhÌ�×cØIL�í ImÚwÔ�ØtÑ�Ì�ä¥Û�Ñ�ËGÏ!Ñ
Ò-×�ç
æ�ÌÕØGÏrÑhÌ�×cØ%×�ä P�Ï!ØGÚ�R%Ñ�Ë�ÏrÑ�ç{Ì�ØGÌ�ç{Ì@=�Ô�Í~ÑhË�Ô å Ðh×wÚwÙGÒjÑ6P Q í
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Ê;Ï!æ�ÓÕÔ�÷
ÓÕÌÎÍmÑeÍ P»ø Q Ï!ØGÚ�Ñ�×!ÑeÏ!Ó9ç{Ô�ç{×cÐ�Û�ÐhÔ�étÙ�ÌÕÐ�Ô}Ú�æ�Û�ÑhË�Ô
Ø�Ô�ì Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�ç ä¥×�Ð å ÐeÏ�Ò-Ñ�ÌÎÒ�Ï!Ó �rÏ�Ó�Ù�Ô}Í�×!ä�
¶Ï�ØGÚ V�í ÊAË�Ô
ç0Ô�ç{×�ÐhÛ0ÐhÔ�étÙ�ÌÕÐhÔ�ç{Ô�ØtÑhÍ�ä¥×�Ð~×�Ù�ÐS×�ÓÎÚpÏ!ÓÕè�×cÐ�Ì�Ñ�ËGç¾ÑhËGÏrÑAê�Ø�×rì�Í
ï Ï å ÐhÌ�×cÐ�Ì0Ü Þ¶ß�à<ácâ»ã¿Ï�Ð�Ô´Ï!ÓÎÍP×>ÓÕÌÎÍmÑhÔ�Ú Ï�Ó�×cØ�è>ì'Ì�Ñ�ËJíIÊAË�Ô
Ø�Ô�ì�Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�ç¾Ð�Ô}écÙGÌ�ÐhÔ�Í5Ø�×&ç{×cÐ�Ô~Ñ�Ë�Ï!Ø0Ñmì'ÌÕÒ�ÔAÑ�Ë�Ô.ç0Ô�ç{×�ÐhÛ
Ð�Ô}écÙGÌ�ÐhÔ�Ú#ætÛ�Ñ�Ë�ÔA×�ÓÎÚ
×�Ø�Ôcí;ñ;ÌÕè�Ù�ÐhÔKN&Ò�×�ç å Ï!ÐhÔ�Í<Ñ�ËGÔ'ç0Ô�ç{×�ÐhÛ
Ð�Ô}écÙGÌ�ÐhÔ�ç{Ô�ØtÑeÍºÏcÍ;ï �rÏ!ÐhÌ�Ô}Í�í;ÊAË�ÔSØGÔ�ì¸Ï�Ó�èc×�ÐhÌ_ÑhË�çÖÐ�Ô}écÙGÌ�ÐhÔ�Í;Ï
Ò-×�Ø�ÍmÑeÏ!ØtÑ�Ï!ç{×�Ù�ØtÑA×!ä9Í å Ï�Ò-Ôcø�Ø�×{ç{Ï!ÑPÑhÔ�Ð'ì'ËGÏ!Ñ~ÑhË�Ô �rÏ!ÓÕÙ�Ô¿×!ä
ï ÌÎÍ�í�ÊAË�Ô6×�ÓÎÚ�Ï�Ó�èc×�ÐhÌ_ÑhË�ç\Ò�Ï�ØpÑhÏ�ê�Ô¿Ï�Ú(�rÏ�ØcÑeÏ!ècÔ.×!ä<Ñ�Ë�Ô6ä¼Ï�Ò-Ñ
Ñ�ËGÏ!Ñ6ÍhÏ!ç å ÓÕÌ�Ø�è�Ø�Ô�Ô}Ú�Ø�×!Ñ6æ�Ô0Ò�Ï�Ð�ÐhÌ�Ô}Úµ×�ÙwÑ�ä¥×�Ð�Í�ç:Ï!ÓÕÓ��rÏ!ÓÕÙ�Ô}Í
×!ä9ï Ï�ØGÚ�Í�Ï��cÔ�×cØ%ç{Ô�ç{×cÐ�ÛpÐhÔ�étÙ�ÌÕÐhÔ�ç{Ô�ØtÑhÍ�í
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IYä�Ï:ç
Ù�Ó�Ñ�Ì�Ñ�ÙGÚwÔ0×!ä�étÙGÏ�ØcÑhÌ�ÓÕÔ�Í.ÌÕÍ6ÚwÔ}ÍPÌÕÐ�Ô}Ú�ÍPÌÕç#ÙGÓ_ÑeÏ!Ø�Ô�×�ÙGÍ�Ó�Ûcø
Ñ�Ë�Ô�Ï�Ó�èc×�ÐhÌ_ÑhË�ç\Ð�Ô�ç:Ï!ÌÕØGÍSÑ�Ë�Ô�ÍhÏ!ç{Ô¿Ï�ÍAæ�Ô-ä¥×�ÐhÔ�í+IYÑeÍ'Ï!ØGÏ�Ó�ÛwÍ�ÌÕÍ�ø
Ë�×rìSÔ/��Ô�Ð�ø0Ð�Ô}étÙ�Ì�ÐhÔ�Í³ÏÅÍPç:Ï!ÓÕÓ:ÒeËGÏ!ØGè�Ô 7 VDÌÕØ GSécØ8÷�ècÔ-ÑeÍ
Ð�Ô å ÓÕÏcÒ-Ô}Ú
æ�Û]V�V6ì'Ë�Ô�ÐhÔyV:ÌÎÍ9Ñ�ËGÔ�Ø�Ù�ç#æ�Ô�Ð�×�äJécÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í9æ�Ô�ÌÕØ�è

Ò-×cç å ÙwÑ�Ô}Ú>Í�Ì�ç
Ù�Ó_ÑeÏ!Ø�Ô�×�ÙGÍ�ÓÕÛ�í�ÊAË�Ô å Ð�×�×�äA×�ä.Ò-×cÐ�ÐhÔ�Ò-Ñ�Ø�Ô}Í�Í&ÌÎÍ
Í�Ì�ç å ÓÕÔ 70àJÔ-Ñ V � ü V ��V<íµÊAË�Ô�ÚwÔ�Ñ�Ô�Ðhç{Ì�ØGÌÕÍPÑ�ÌÎÒ:Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�çÝÑ�×
ì'Ë�ÌÎÒeË�Í�Ï�ç å Ó�Ô}ÍJÏ!ÐhÔ5ä¥Ô�Ú&Ò�×�ç å ÙwÑhÔ�ÍJÏ�Ø�Û.Ø�Ù�ç#æ�Ô�Ðº×!ä�ìSÔ�Ì�ècËtÑ�Ô�Ú
étÙGÏ!ØtÑhÌ�ÓÕÔ�Í�×!ä�ÑhË�Ô{Í�Ï�ç å Ó�Ô}Í�Í�Ì�ç
Ù�Ó�ÑhÏ!ØGÔ�×�Ù�ÍPÓÕÛ�ø�Ô�ÏcÒeË�×!äSì'Ë�ÌÕÒeË
ÌÎÍ�=3
�ëYÏ å�å Ðh×���ÌÕç:ÏrÑhÔ�í+G�étØ�÷�Ò�×�Ø�-�Ð�ç:Í9ÑhËGÏrÑ~Ñ�ËGÔ å Ðh×�æ�Ï!æ�ÌÕÓ�Ì�ÑmÛ
Ñ�Ë�ÏrÑ�Ï å Ï!Ð�Ñ�ÌÎÒ-ÙGÓÕÏ�Ð�écÙ�Ï!ØtÑ�ÌÕÓ�Ô~ä¼Ï�Ì�ÓÎÍ;Ñ�×&æ�Ô�
�ëYÏ å�å Ðh×���ÌÕç:ÏrÑhÔ�ÌÎÍ�ÏrÑ
ç{×cÍPÑ�V � í�IYÑ<ä¥×cÓ�ÓÕ×rì�Í�ÑhËGÏrÑJÑhË�Ô å Ðh×�æ�Ï!æ�ÌÕÓ�Ì�ÑmÛ�ÑhËGÏrÑ 	�� , étÙGÏ�ØtÑ�ÌÕÓ�Ô
ä¼Ï!ÌÕÓÎÍ�Ñh×
æ�Ô 
PëiÏ åGå Ð�×��wÌÕç:ÏrÑ�Ô.ÌÕÍ~ÏrÑAç{×cÍPÑ3V+V � ì'ËGÌÕÒeË%ÌÕÍAÍ�Ì�ç å ÓÕÛ
V�í
ñ�Ðh×�ç ÊAË�Ô�×cÐ�Ô�ç ÷cøGì~Ô#ÚwÔ�Ú�ÙGÒ-Ô#Ñ�ËGÏ!Ñ�Ñ�Ë�Ô0ÚwÔ å Ô�Ø�ÚwÔ�ØGÒ�Ô#×�ä
Ñ�ËGÔ%Ñh×!ÑeÏ!Ó�Ï!ç{×cÙ�ØtÑ{×�ä�ç{Ô�ç{×cÐ�ÛðÐhÔ�étÙ�ÌÕÐ�Ô}Ú>×cØ¸ÑhË�Ô�ØtÙGç#æ�Ô�Ð
×!ä.étÙGÏ�ØtÑ�ÌÕÓ�Ô}Í�Vºø9ÌÕÍ R{ô¥ÓÕ×�è U ÓÕ×�è V!�jí±ÊAË�Ô�ÐhÔ-ä¥×cÐ�ÔcøºÑhË�Ô%Ò�×cÍPÑ
×�ä
Ò-×cç å ÙwÑ�ÌÕØ�èpÏcÚ�ÚwÌ�Ñ�ÌÕ×�ØGÏ�ÓJécÙ�Ï!ØtÑ�ÌÕÓ�Ô}ÍAÌÕÍ'Í�ç:Ï!ÓÕÓúí
î´ÔµÒ�Ï!ØðÏcÒjÑ�Ù�Ï!ÓÕÓ�Û³Ô�ÍPÑhÏ�æ�Ó�ÌÎÍ�Ë±Ï�ØðÙ å�å Ô�Ð
æ�×cÙ�ØGÚð×cØðç{Ï�Ì�Ø
ç{Ô�ç{×�ÐhÛÖÐ�Ô}étÙ�Ì�ÐhÔ�ç{Ô�ØcÑeÍ�ø
Ì�Ø�ÚwÔ å Ô�ØGÚ�Ô�ØtÑð×!ä Vºí3ÊAËGÔ¸ÑhÐ�ÌÎÒeê
ÓÕÌ�Ô}Í±Ì�Ø å ÐhÔ-ëiÒ-×cç å ÙwÑ�ÌÕØ�èÖÏ+Ñh×!ÑeÏ!Ó:×!ä � 
�T&X � écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í´ä¥×�Ð
ò � ü A
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U
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Ï åGå Ð�×��wÌÕç:ÏrÑ�Ôcí<Êº×.×�Ù�Ñ å ÙwÑ5Ï�òGëiécÙ�Ï!ØtÑ�ÌÕÓ�ÔcørÍPÌÕç å Ó�Û&Í�Ô�ÓÕÔ�Ò-Ñ<Ñ�Ë�ÏrÑ
étÙGÏ!ØtÑhÌ�ÓÕÔ�ä¥Ðh×�ç Ñ�Ë�Ô å Ð�Ô�ëYÒ�×�ç å ÙwÑhÔ�ÚDÍ�Ô-Ñ%Ñ�ËGÏ!ÑµÒ-×cÐ�ÐhÔ�Í å ×�ØGÚ�Í
Ñ�×>Ï å ×cÍ�Ì_ÑhÌ�×cØDÒ-ÓÕ×cÍ�Ô�ÍPÑ0Ñh×¸òºí IYÑpÌÕÍpÔ�Ï�Í�ÛðÑh×>ÍPÔ�Ô%ÑhËGÏrÑ:ÑhË�Ô
×�Ù�Ñ å ÙwÑºÌÕÍD
PëiÏ åGå Ð�×��wÌÕç:ÏrÑ�ÔcíJÊAË�ÌÎÍ å ÐhÔ-ëiÒ-×�ç å Ù�ÑhÏrÑhÌ�×cØ¿Ð�Ô}écÙGÌ�ÐhÔ�Í
R{ô

8T&X�ÓÕ×�è U ô

8T X�Ó�×cè�ô

 V�� T X/� �9Í å Ï�Ò�Ô�í3IYÑSÌÎÍy��Ô�Ð�Û
ÙGÍ�Ô-ä¥Ù�Ó�ì'Ë�Ô�Ø
ò:ÌÎÍ5Ø�×�Ñ5ê�Ø�×rì'Ø
Ì�Ø:ÏcÚ(�rÏ!ØGÒ�Ô�ø�ÏcÍºÌÎÍ;Ñ�ËGÔ�Ò�Ï�Í�Ô~ì'Ë�Ô�Ø{étÙGÏ!ØtÑ�ÌÕÓÕÔ�Í
Ï!ÐhÔ¿ÙGÍ�Ô�Ú�ä¥×�Ð�Ò-×cØGÍPÑ�ÐhÙGÒjÑhÌ�Ø�è{Ô}écÙGÌ_ëiÚwÔ å Ñ�Ë�Ë�ÌÎÍmÑh×�è�ÐeÏ!ç:Í�í
IiØ¶ÊºÏ�æ�ÓÕÔwUwø�ìSÔ å Ó�×�Ñ.Ñ�ËGÔ#ç{Ô�ç{×�ÐhÛ�ÐhÔ�étÙ�ÌÕÐhÔ�ç{Ô�ØtÑhÍ�Ï�ÍAÑhË�Ô
Ø�Ù�ç#æ�Ô�Ð�×�ä0étÙGÏ�ØcÑhÌ�ÓÕÔ�Í�ÌÕØGÒ�Ð�Ô}Ï�Í�Ô�Í�ø�ä¥×�Ð�Ú�Ì m�Ô�ÐhÔ�ØtÑ �rÏ!ÓÕÙ�Ô�Í�×�ä

}ø�ê�Ô�Ô å ÌÕØ�è V --�wÔ�Ú�ÏrÑ%÷}õ�T h íðÊAË�ÔµÓÕÏcÍmÑ:Ò-×cÓ�Ù�ç{Ø>ÓÕÌÎÍmÑeÍ#ÑhË�Ô
Ù å�å Ô�Ð.æ�×cÙ�ØGÚµ×�Øµç{Ô�ç{×�ÐhÛpÐhÔ�étÙ�ÌÕÐ�Ô�ç0Ô�ØtÑhÍSä¥×�Ð�Ï�Ø�Ï�Ð�æGÌ_ÑhÐhÏ�Ð�Û
Ø�Ù�ç#æ�Ô�Ð'×�ä5étÙGÏ�ØtÑ�ÌÕÓ�Ô}Í�í
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Ô � å Ô}ÒjÑhÔ�ÚLø5ÑhË�Ô%Ï�ç0×cÙ�ØtÑ#×!ä�ç:Ï�Ì�Ø>ç{Ô�ç0×cÐ�Û³ÐhÔ�étÙ�ÌÕÐ�Ô}Ú
è�Ðh×rì�Í'Í�Ó�×rì'ÓÕÛ%ÏcÍ�Ï{ä¥Ù�ØGÒ-Ñ�ÌÕ×�Ø�×�ä!Vºø�ÑhË�Ô�Ø�Ù�ç#æ�Ô�Ð�×!ä�ÚwÌÎÍmÑhÌ�Ø�ÒjÑ
étÙGÏ!ØtÑhÌ�ÓÕÔ�ÍÖÐhÔ�étÙ�Ô}ÍmÑhÔ�ÚLí J�×rì~Ôf�cÔ�Ð}ø å ÐhÔ-ëiÒ-×�ç å Ù�ÑhÏrÑhÌ�×cØÝ×�ä� 
8T X � Ô}écÙ�Ï!ÓÕÓ�Û\Í å Ï�Ò�Ô�Ú\étÙGÏ!ØtÑhÌ�ÓÕÔ�Í�Ð�Ô}étÙ�Ì�ÐhÔ�Í�ÍPÌÕè�ØGÌ6-�Ò�Ï!ØtÑ�ÓÕÛ
ç{×�ÐhÔ
ç{Ô�ç0×cÐ�Ûcí
ÊAË�ÌÎÍ¿ÍmÑhÔ�ç:Í6ä¥Ðh×�ç Ñ�ËGÔ{ä¼Ï�ÒjÑ6Ñ�Ë�ÏrÑ�ç{Ô�ç{×�ÐhÛ
ÐhÔ�étÙ�ÌÕÐ�Ô�ç0Ô�ØtÑhÍ�ècÐ�×rì ÏrÑ³Ó�Ô}Ï�ÍPÑ´Ï�Í�ä¼Ï�ÍPÑ³ÏcÍ1
8T X»ø0Ï�ØGÚ å ÐhÔ-ë
Ò-×cç å ÙwÑhÏ!Ñ�ÌÕ×�Ø7Í�Ô-ÑhÍµÑhË�Ô>Ï åGå Ð�×��wÌÕç:ÏrÑ�ÌÕ×�Ø½è�ÙGÏ�ÐhÏ�ØtÑ�Ô�Ô´Ñ�× A
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ÊAË�Ô�Ð�Ô�ä¥×�ÐhÔ
ì~Ô0Ï�Ð�Ô0æ�Ô-ÑPÑhÔ�Ð�×Nm>ÙGÍ�Ì�Ø�è%Ñ�ËGÔ å Ð�Ô�ëYÒ�×�ç å ÙwÑeÏrÑhÌ�×cØ
Ñ�ÐhÌÎÒeê
×cØ�Ó�Û0Ì�ä VpÌÎÍ�Ôf�tÑhÐ�Ô�ç{Ô�ÓÕÛ
ÓÎÏ!Ðhè�Ôcø�×�ÐSÌ_ä-V%ÌÕÍ�Ø�×!Ñ~ê�Ø�×rì'ØpÏrÑ
Ñ�ËGÔ&×�ÙwÑeÍPÔ�Ñ�í

& ' ��O�U9F4NP� � C�(�HJE��D�P�P�'��UºK�NP��O
��Ø�ÔÅÚ�ÐhÏ»ì'æGÏcÒeê ×�ä´×cÙ�Ð�Ï�Ó�èc×�ÐhÌ_ÑhË�ç ÌÎÍ¸ÑhËGÏrÑDì~Ô½ØGÔ�Ô�Ú
Ñ�×�Ï!ÓÕÓ�×wÒ�Ï!Ñ�Ô�Ï�Ó�Ó'ÑhË�Ô¶ç{Ô�ç0×cÐ�Û�Ð�Ô}étÙ�Ì�ÐhÔ�Ú�Ù å ä¥Ðh×�ØtÑ¶ôúñºÌÕè�ÙGÐ�Ô
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Nx�jí IYä&Ñ�ËGÔ´ÌÕØ å ÙwÑ�Ò-×cØGÍ�ÌÕÍPÑhÍ�×!ä#Ï¸Í�ÌÕØ�è�ÓÕÔ-Ñh×�ØDÔ�ÓÕÔ�ç{Ô�ØcÑ}ø.×cÙ�Ð
ç{Ï�Ì�Ø�ç{Ô�ç0×cÐ�Û�ÙGÍ�Ï�è�Ô&ÌÎÍ�Ò-ÓÕÔ�Ï�Ð�ÓÕÛ�×cÙwÑ�ÐeÏ!ècÔ�×cÙGÍ�í�ÊAËGÌÕÍ�Ò�Ï!Ø�æ�Ô
Ï!ç{Ô�ÓÕÌ�×cÐhÏ!Ñ�Ô}Ú�æ�Û�Ï!ÓÕÓ�×wÒ�ÏrÑ�ÌÕØ�è±ÑhË�Ô¶Í�Ô-Ñ%×�äIP�æGÙ(m�Ô�ÐhÍ�×�Ø�Ô¶ætÛ
×�Ø�Ôcø�ÏcÍ�ÐhÔ�étÙ�ÌÕÐ�Ô}ÚLíLA�Ñ�ÌÕÓ�Ó�ø�ä¥×�Ð6ÍPç:Ï!ÓÕÓ3�»Ï�Ó�ÙGÔ�Í�×!ä�ï � P Q ø�ÑhË�Ô
Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�ç ÙGÍPÔ}Í#Í�Ì�ècØ�Ì/-�Ò�Ï�ØcÑhÓ�Û´ç{×�ÐhÔpç{Ô�ç{×�ÐhÛ�ÑhËGÏ!Øðì~×�Ù�ÓÎÚ
ËGÏ���Ô'æ�Ô�Ô�Ø:Ð�Ô}écÙGÌ�ÐhÔ�Ú0ËGÏcÚ:ï8æ�Ô�Ô�Øpê�Ø�×rì'Ø{Ì�ØpÏcÚ(�rÏ!ØGÒ�Ô�í3ImÍ9Ì�Ñ
å ×tÍ�Í�Ì�æGÓ�Ô{Ñh×�Ð�Ô�ëYÚwÔ}ÍPÌÕè�Ø¶Ñ�Ë�Ô%Ï!ÓÕè�×�ÐhÌ�Ñ�Ë�çÝÍ�×µÑ�ËGÏ!Ñ�æ�Ù(m�Ô�ÐeÍ�Ï!ÐhÔ
Ï!ÓÕÓ�×wÒ�Ï!Ñ�Ô}ÚðÔf�cÔ�Ø>ç{×�ÐhÔ%Í�ÓÕ×rì'Ó�Û±ÍP×¶Ñ�ËGÏ!Ñ0×cÙ�Ð#ç:Ï�Ì�Ø�ç0Ô�ç{×�ÐhÛ
ÙGÍ�Ï�è�Ô'ÏrÑ�Ï�Ó�Ó�Ñ�ÌÕç0Ô}Í9ÌÎÍ�Ï�Í9Ò�Ó�×tÍPÔ�ÏcÍ å ×tÍ�Í�Ì�æGÓ�ÔAÑh×¿Ñ�ËGÏ!Ñ�Ð�Ô}écÙGÌ�ÐhÔ�Ú
ætÛµÏ!Ø�Ï!ÓÕè�×cÐ�Ì�Ñ�Ë�ç4ÑhËGÏrÑ�ê�Ø�×rì�Í'ï ?
IiØ å ÐeÏ�Ò-Ñ�ÌÎÒ-Ôcø&ç0Ô�ç{×�ÐhÛ½Ï!ÓÕÓÕ×�Ò�ÏrÑhÌ�×cØ½ì~×�Ù�ÓÎÚ7Ò-×cØGÍ�ÌÕÍPÑ�×!ä:Ï
ÍPÔ}écÙGÔ�ØGÒ�Ô>×!äpæ�Ù-m�Ô�Ð´Ï!ÓÕÓÕ×�Ò�ÏrÑhÌ�×cØ7× å Ô�ÐeÏrÑ�ÌÕ×�Ø�Í�Ï�Ò�Ð�×tÍ�ÍµÑhÌ�ç{Ô�í
ñ�×�Ð å Ô�Ð�ä¥×�Ðhç:Ï!ØGÒ�Ô~Ï�ØGÚ{ÍPÌÕç å ÓÕÌÕÒ�Ì_ÑmÛcø!Ì_Ñ�ÌÎÍ�ÚwÔ}ÍPÌÕÐeÏ!æ�ÓÕÔ�ÑhËGÏrÑ�Ô}Ï�ÒeË
æ�Ù(m�Ô�Ð<æ�Ô�Ò�×�ØtÑ�ÌÕè�Ù�×cÙGÍJÏ�ØGÚ�Ñ�ËGÏ!Ñ<Ì_ÑeÍ<Í�Ì>=�Ô�ÐhÔ�ç:Ï!ÌÕØ¿Ù�ØGÒeËGÏ�Ø�è�Ô}ÚLí
î³Ô&Ø�×rì½Ú�Ô�Í�Ì�ècØ�Ï�ØµÏ�Ó�èc×�ÐhÌ_ÑhË�ç�ì'Ë�×tÍPÔ6ç{Ô�ç{×�ÐhÛpÐhÔ�étÙ�ÌÕÐ�Ô�ë
ç0Ô�ØtÑhÍ'ècÐ�×rìÅÍPÓÕ×rì'Ó�Û:ì'Ì�Ñ�Ë�ÑhË�Ô�Í�Ì>=�Ô&×!ä;Ñ�Ë�Ô&ÌÕØ å ÙwÑ}í�î³Ô�ÍmÑeÏ!Ð�Ñ
×�m+æ�Û¸Ï�Ó�ÓÕ×wÒ�ÏrÑhÌ�ØGè´×cØ�Ô�æ�Ù(m�Ô�ÐpÌÕØ�Ì�Ñ�ÌÎÏ!ÓÕÓ�Ûcí�îDËGÔ�Ø�Ì_ÑpÌÎÍ0ä¥Ù�ÓÕÓúø
ìSÔ¶Ï�Ó�ÓÕ×wÒ�Ï!Ñ�Ô�Ï!ØG×!Ñ�ËGÔ�Ð}í½îDË�Ô�Ø�Ñ�Ë�Ô³ÍPÔ}Ò-×cØGÚ�æ�Ù(m�Ô�Ð�ÌÎÍ�Ï�ÓÕÍ�×
ä¥Ù�Ó�Ó�ø�ì~Ô¿ËGÏ���Ô¿Ï
ÒeËG×�ÌÎÒ-Ô¿æ�Ô�ÑmìSÔ�Ô�ØµÌ�Ø��c×�ê�Ì�ØGè�^ !�`a`ab$%dc3[�Ï�ØGÚ
Ï!ÓÕÓ�×wÒ�Ï!Ñ�ÌÕØ�è�ÏµØ�Ô�ìIæ�Ù(m�Ô�Ð}í�IiØ±è�Ô�Ø�Ô�ÐeÏ!Ó�øLÑ�ËGÌÕÍ�ÒeËG×�ÌÎÒ-Ô{ËGÏ�Í6Ñh×
æ�Ô�ç:Ï�ÚwÔµì'Ë�Ô�Ø�Ï!ÓÕÓAæ�Ù(m�Ô�ÐeÍ{Ò-Ù�ÐhÐ�Ô�ØtÑ�ÓÕÛ±Ï�Ó�ÓÕ×wÒ�Ï!Ñ�Ô�Ú¸Ï!ÐhÔpä¥Ù�ÓÕÓúí
ñ�×�Ð�R%ó Sc÷�ö�P)Xcø�Ó�Ô�Ñ¿F O ÚwÔ�ØG×!Ñ�ÔµÑhË�Ô�ØtÙGç#æ�Ô�Ð:×!ä6Ó�Ô}Ï���Ô}Í
ÌÕØÑ�Ë�Ô{ÑhÐ�Ô�Ô0ì'ËGÔ�Ø³Ñ�Ë�Ô�R �>= æ�Ù-m�Ô�Ð&ÌÕÍ&Ï�Ó�ÓÕ×wÒ�ÏrÑhÔ�ÚLí:ñG×�Ð6Ñ�Ë�Ô -�ÐhÍPÑ
ÑmìS×%æ�Ù(m�Ô�ÐeÍ�øiF X ü¾õpÏ!Ø�Ú4F U ü\÷�í6î´Ô{Ò�Ï�Ó�ÓºÑ�Ë�Ô0ÍPÔ}étÙ�Ô�ØGÒ�Ôq F X ö�F U ö�ÿ�ÿ�ÿLöXF �<r Ñ�ËGÔ p �v��� b 	�qgq c v 	�hu� c �Wsfv � �����(q>� ä¥×�Ð<Ñ�Ë�ÔAÏ!Ó�ëè�×�ÐhÌ�Ñ�Ë�ç�í¿îDË�Ô�Ø2F G Z\[&]�× å Ô�ÐeÏrÑhÌ�×cØGÍ�Ë�Ï���Ô#æ�Ô�Ô�Ø´Ò�Ï!ÐhÐ�ÌÕÔ�Ú
×�ÙwÑ}øGì~Ô�ÍmÑeÏ!Ð�Ñ.Í�Ï�ç å Ó�ÌÕØ�èpÏ!Ø�Ú%ì~Ô¿ä¥×�ÓÕÓÕ×rì+ÑhË�Ô�×�ÐhÌÕè�ÌÕØGÏ!ÓJÏ�Ó�èc×!ë
Ð�Ì�Ñ�Ë�ç�í9ñ�×cÐ�ÍPÌÕç å ÓÕÌÕÒ�Ì_ÑmÛcø�ì~ÔAÏcÍ�Í�Ù�ç{Ô~Ñ�ËGÏ!Ñ�ä¥×�Ð�Ï�Ó�Ó(ReøpF O x F G øÌúí Ô�íÕø�ÑhË�Ô�ÐhÔ�ÌÎÍ�Ø�×#æ�Ù(m�Ô�ÐSÏ�Ó�ÓÕ×wÒ�Ï!Ñ�ÌÕ×�Ø{×�ØGÒ�Ô�Í�Ï�ç å Ó�ÌÕØ�è�ê�ÌÎÒeêwÍ9Ì�Ø<í
IYä�ÑhË�Ô�Ì�Ø å ÙwÑ:ÍPÔ}écÙGÔ�ØGÒ�Ô�ËGÏcÍ#ç{×�ÐhÔpÑhËGÏ!Ø FMG Q Ô�Ó�Ô�ç0Ô�ØtÑhÍ�ø
Ñ�Ë�Ô³Ò-×�Ø�ÍmÑhÐhÏ�Ì�ØtÑhÍ�Ì�Ø GSé+÷³Ï!ØGÚ GSé?UðìS×cÙ�ÓÕÚ Ô�ØGÍ�Ù�ÐhÔ�Ñ�ËGÏ!Ñ
Ñ�Ë�ÔÖ×�Ù�Ñ å ÙwÑ�ÌÎÍ�Ï�Ø 
�ëiÏ å�å Ðh×��wÌ�ç:Ï!Ñ�Ô½òGëiécÙ�Ï!ØtÑ�ÌÕÓ�Ôcí IYä¶ÑhË�Ô
Ì�Ø å ÙwÑ�Í�Ô�étÙ�Ô�Ø�Ò-Ô�Ñ�Ô�Ð�ç{ÌÕØGÏrÑhÔ�Í>Ï!Ñ¸ÍP×cç{Ô å ×cÌ�ØtÑ¸æ�Ô-ä¥×cÐ�Ô�F G
Zh[&]I× å Ô�ÐeÏrÑhÌ�×cØGÍ5ËGÏ��cÔ~æ�Ô�Ô�Ø{Ì�Ø���×cê�Ô}ÚLø!ì~Ô'Ì�Ø���×cê�Ô e�#_g % #_g
× å Ô�ÐeÏrÑ�ÌÕ×�Ø�Ï�Í{ÙGÍ�ÙGÏ�Óúí J�×rì~Ôf�cÔ�Ð}ø9ìSÔ�ÐhÔ�étÙ�ÌÕÐ�Ô�Ï³è�ÙGÏ�ÐhÏ�ØcÑhÔ�Ô
Ñ�ËGÏ!Ñ6ÑhË�Ô{×�ÙwÑ å ÙwÑ&ÌÎÍ�ÌÕØGÚwÔ�Ô�Ú³Ï!Ø{
PëiÏ åGå Ð�×��wÌÕç:ÏrÑ�Ô0ò�ëiétÙGÏ!ØtÑhÌ�ÓÕÔ
Ø�×�ç{Ï!ÑPÑhÔ�Ð�ì'ËGÏ!ÑµÑhË�Ô>Ò-ÙGÐ�ÐhÔ�ØtÑk�»Ï�Ó�ÙGÔ³×�ä0ï ÌÕÍ�í ASÓ�Ô}Ï!ÐhÓ�Ûcø
Ø�×!ÑpÏ!ÓÕÓAæ�Ù(m�Ô�ÐpÏ�Ó�ÓÕ×wÒ�ÏrÑhÌ�×cØ¸ÍhÒeË�Ô�ÚwÙGÓ�Ô}Í0Ò�Ï!Ø å Ðh×��tÌÎÚwÔµÍPÙGÒeË�Ï
è�ÙGÏ�ÐhÏ�ØcÑhÔ�Ôcí'î´Ô0Ò�Ï!ÓÕÓºÏpæ�Ù(m�Ô�Ð¿Ï!ÓÕÓ�×wÒ�Ï!Ñ�ÌÕ×�Ø�ÍhÒeË�Ô�Ú�Ù�Ó�Ô � 	�qr�
� Ì�ä
Ì_Ñ å Ðh×���ÌÕÚ�Ô�Í'Í�ÙGÒeËµÏ0ècÙGÏ!ÐeÏ!ØtÑ�Ô�Ô�í

IYÑ0ÑhÙ�ÐhØGÍ0×�ÙwÑ0Ñ�ËGÏ!ÑpÍPÔ/��Ô�ÐeÏ!ÓSæ�Ù(m�Ô�ÐpÍhÒeË�Ô�Ú�Ù�Ó�Ô}Í{Ï!ÐhÔ � 	�qr�
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Ò-×cç å ÙwÑ�Ô�æ�×!ÑhË F G Ï!ØGÚ F L íDñGÐ�×cç G�é�÷cø�ì~Ôµ×cæwÑhÏ�Ì�Ø�Ï!Ø
Ù å�å Ô�Ð;æ�×�Ù�ØGÚ�ä¥×�Ð =�í5ñ�Ðh×�ç G�é U�ø}ì~Ô�ècÔ-Ñ5Ï�ÓÕ×rìSÔ�Ð<æ�×�Ù�ØGÚ&ä¥×�Ð
=Sí3IYä�ÑhË�Ô'ÐhÏ�Ø�è�ÔAæ�Ô-Ñmì~Ô�Ô�Ø
ÑhË�Ô�Í�Ô'æ�×�Ù�ØGÚGÍ�Úw×�Ô�Í9ØG×!Ñ�ÌÕØcÑhÔ�ÐeÍPÔ}ÒjÑ
ì'Ì�Ñ�ËµÑ�Ë�Ô¿ÌÕØtÑ�Ô�Ð��rÏ!Ó�ôúõ�ö�÷��jøtÑ�ËGÔ�Ò-Ù�ÐhÐ�Ô�ØtÑAÍhÒeË�Ô�Ú�Ù�Ó�Ô¿ÌÎÍAÐ�Ô jmÔ�Ò-Ñ�Ô�Ú
Ï!Ø�Ú�ìSÔ�ÍPÑhÏ�ÐPÑ�Ï�Ó�Ó�×���Ô�ÐpÏ�ècÏ�Ì�Ø�ì'Ì�Ñ�Ë Ï±ÓÎÏ!Ðhè�Ô�Ð��rÏ�Ó�Ù�Ô¶×!ä Q í
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×�Ø�Ô å Ô�Ð å Ð�×wÒ-Ô}Í�Í�×�Ð}í�B.ØtÛ�ÌÕØ å ÙwÑ&Í�Ô�étÙ�Ô�Ø�Ò-Ô#ç:Ï»ÛµÑ�Ô�Ð�ç{ÌÕØGÏrÑhÔ
ÏrÑºÏ�ØtÛ�Ñ�ÌÕç{Ô�í;î´Ô�ì'ÌÕÍ�Ë¿Ñ�×6Ò-×�ç å Ù�Ñ�Ô�Ï å�å Ðh×���ÌÕç:ÏrÑhÔ�écÙ�Ï!ØtÑ�ÌÕÓ�Ô}Í
×!ä;Ñ�Ë�Ô#Ï�è�ècÐ�Ô�ècÏrÑhÔ.×�ä5Ï�Ó�Ó<Í�Ô�étÙ�Ô�ØGÒ-Ô}ÍAÑhÏ�ê�Ô�Ø�Ñh×�è�Ô�Ñ�Ë�Ô�Ð�í IiØcÑhÔ�Ð�ë
å Ð�×wÒ�Ô�ÍhÍP×cÐAÒ�×�ç{ç#ÙGØ�ÌÕÒ�ÏrÑhÌ�×cØµÍ�Ë�×�ÙGÓÕÚ%æ�Ô&ç{ÌÕØ�ÌÕç{Ï�Óúí
B~ÑIÔ�Ï�ÒeË å Ð�×wÒ-Ô}Í�Í�×�Ð}ø�ìSÔ8Ð�Ù�Ø ÑhË�Ô8Í�ÌÕØ�è�ÓÕÔ å Ðh×wÒ-Ô�ÍhÍ�×�Ð
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Ñ�Ë�Ô å ÐhÔf��ÌÕ×�ÙGÍ;Í�Ô�ÒjÑhÌ�×cØJí+B å Ð�×wÒ-Ô}Í�Í�×�Ð}ø
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×!ä&ä¥Ù�ÓÕÓ¿æ�Ù(m�Ô�ÐeÍpÌÎÍ�ÌÕØ���×�êcÔ�ÚLí GSÏ�ÒeË å Ðh×wÒ-Ô}Í�Í�×�ÐE-�ØGÏ!ÓÕÓ�Û�ËGÏcÍ
ÏrÑ¿ç0×tÍmÑ¿×�ØGÔ�ä¥Ù�ÓÕÓ9æ�Ù(m�Ô�Ð&Ï!Ø�Ú¶ÏrÑ6ç{×cÍPÑ6×cØ�Ô å Ï!Ð�Ñ�ÌÎÏ!Ó;æ�Ù(m�Ô�Ð}í
\S×�Ñ�Ë´æ�Ù(m�Ô�ÐeÍ�ø�ÑhÏ�è�ècÔ�Ú�ì'Ì�Ñ�Ë¶Ñ�Ë�Ô�Ì�Ð¿ÐhÔ�Í å Ô}ÒjÑ�Ì@��Ô#ìSÔ�Ì�ècËcÑeÍ�Ï�ØGÚ
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� � ÌÎÍ�Ï�ÍhÍPÌÕè�ØGÔ�Ú0ìSÔ�Ì�ècËtÑ�â�í
B~Ñ&Ñ�ËGÌÕÍ å ×cÌ�ØtÑ�æ�×!Ñ�Ë�� � Ï!ØGÚ�� O ' ËGÏ��cÔ0ÍhÏ!ç{Ô:ì~Ô�ÌÕè�ËtÑ�Ï!ØGÚì~Ô å Ð�×wÒ-Ô}Í�Í~ÑhË�Ô�ç Ï�Í'ÚwÔ}Í�Ò�Ð�ÌÕæ�Ô�Ú%æ�Ô�ä¥×�ÐhÔ�í
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Í�Ô-Ñ¿Ñ�×µÔ ��ÏcÒjÑ�ÓÕÛ�Ñ�ËGÔ0ÍhÏ!ç{Ô �»Ï�Ó�ÙGÔ�ø�Ñ�ËGÔ0ç{ÌÕØ�ÌÕç#Ù�ç
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