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GIHKJMLNLPO�QSRUTVRPJXW YZLN[ 9K\ J]RNRNO�H'R^W�_a`bO,cdW `bYbL�efWdgbh;JXYbLfifYjJMkdO�QNLSJMR :
JXY�l�W YKmnW Q \ J]R :po J]R^`�R^`bOqQNO�rs[KJXQPO \ O�Y;RNLfmnW QaRN`bOqHbO�t QPO�O8Wdm

u Wvl�R^WdQaWdm+w�`jJMxMW LNWdgb` :

y TVx]RNJ \ W QNOVz|{BTdQ : xXTdYbH
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� O8lU`bTdQ^Tdl6R^O�QPJM��O8LN[ 9b\ TdYjJMmnWdxMHbL�Wdm+��[Kl�x]JXHbO�TdY'LNg�Tdl�O o `jJXlU`'xMJMOqW Y�l�xMW LNO�HZ` : g�O�QNLP[bQPm�Tdl�O�L
Wdm.g|W LSJMRPJMkdO�l�[bQSkVTVR^[bQPOdz-TdYKH�HbO6k O�xMW g�LPW \ O�TdgbgjxMJMl�TVRPJXWdYbL�WdmfR^`KJML�QPO�LN[jxMR�mnWdQ 9 W [bYbHbTdQ :
kVTVxM[bO,gbQPW 9 xMO \ LfksJXTp{ZW YKt O6��G \ g��O�QPO,O�rv[bTVRNJMW YbL�z�L \ WvWdR^`KJMYbt�Wdm�l�WdYskdO6�Bg�WVx : R^Wdg�O�L�z�TVYbH
TdY�O6�vRNO�YbLSJXW YBWdm5efTdH�T \ TdQPH���L�W�kVTVxMWdJMH'RN`bO�W QPO \ RNW�` : g|O�QPLN[bQSm�Tdl�O�L o J]R^` 9 W [bYKH�TdQ :d�

_a`bO \ TVJMY�QPO�LN[jxMR�Wdm�R^`jJXL�HKJXLPLNO�QPRUT�RNJMW Y�LPR^TVR^O�L�RN`�TVR�O�k O�Q : L \ WvWdR^`�l�W \ g�Tdl6RaLP[ 9b\ TdYKJ��
mnWdxMH�� Wdm|��[bl6xMJMHbO�TVY�LPg�Tdl�OaxMJMO�L5O \,9 O�HbHKO�H�JXY�TfL \ WjWVR^`�l�xMW LPO�H�` : g�O�QNLN[KQPm�Tdl�O�WVm�g�W LSJMRPJMkdO
l�[KQPkVTVR^[KQNO�J]m�z|TdYbHZW YKx : JMm�z�� JMLq�6���¡ £¢6�¥¤§¦'¢U¨�©�ªd«P¬ zbJ � O � z|RN`bQNWd[bt `BO6k O�Q : g�WVJXY;RfWdm*� RN`bO�QPO
g�TdLPLNO�L�T.` : g�O�QNgKxXTdYbOVz o J]R^`�l�W Y;RUTdl6R�WVm�WdQNHbO�Q�W YbOdz o J]R^`�QNO�LNg|O�l6R*RNW o `KJMlU`�� xMJMO�L�LSR^QPJMl�RPx :
W Y�W YbOqLSJXHbO � GfL�TdgbgKx]JXl�TVRNJMW YbL�Wdm­R^`KJML-QNO�LN[Kx]R o O8LN`bW oq®

} � �5k O�Q : L \ WvWdR^`'l�xMW LPO�H�LSR^QPJMl�RPx : l�W Y;k O¡��LP[ 9b\ TdYKJ]mnWdxMHBWdm+l�WvHKJ \ O�YbLPJMW YZR o W 9 W [bYKHbL
T�L \ WvWdR^`'` : g�O�QNLN[KQPm�Tdl�O�Wdm�¢U¨�©K�6��¯d©���g�WdLPJ]RNJ]k O8l�[bQSkdT�R^[bQPO �

° ��± O�Rq� 9 O�T�l6xXWdLNO�H²LSR^QPJMl�RPx : l�W Y;kdO6�²LP[ 9b\ TdYKJ]mnWdxMH³WVm�l�WvHKJ \ O�YbLPJMW Y °j´ RN`bO�Y�z�J]m��
JML)µq¶N·¹¸6z|RN`bO�R o Wp` : g�O�QNLN[KQPm�Tdl�O�L \ Tdh;JXYKt�[bg�R^`KO 9 W [bYbH�TVQ : Wdm5RN`bOºl�WdYskdO6��`v[jxMx�Wdm
{»TdQNO.O�TdlU`�µ ¸¼·¹¸ ´ RN`KJXL-QPO�LN[jxMR-JMLfW gjRNJ \ T�x �

½ � �5k O�Q : g|Wdx : RNW g|O�¾ \ T :¿9 O�TdgKgbQNW��vJ \ TVRNO�HETdQ 9 JMRNQ^TdQSJMx : l�xMW LPO�x :À9;: T�l�xMW LNO�H�` : �
g|O�QPLN[bQSm�Tdl�O�Wdm�YbW YKYbO�t;T�RNJ]k Oºl�[bQPkVTVRN[bQNO o `KJXlU`Bl�WdJMYbl�JMHbO�L o JMRN`ZR^`KO 9 W [bYbH�TVQ : Wdm�¾
O6k O�Q :so `bO�QPOºW [KRNLPJMHbO8TdY : tdJ]k O�YZW g|O�Y'YbO�JMt ` 9 WdQN`bWvWjH�Wdm­R^`KO8LSJXYKt [KxXTdQ-g�WdJMY;R^L �

Á ��± O�R+� 9 O*T�l�W \ g�Tdl6R+l�W YbYbO�l�R^O�Hº` : g�O�QNLN[KQPm�Tdl�OaWdmbg|W LSJMRPJMkdO�l�[KQPkVTVR^[KQNO�JXY���[bl�x]JXHKO�TdY
Yj��LNg�TVl�Odz-Â�Ã ½ zaR^`bO�YÄ� JML�LPRNQPJMl�RNx : l�W Y;k O¡��z�J]m�z-TdYbHÅWdYKx : J]m�z	O�TdlU` 9 W [bYbHbTdQ :
l�W \ g�W YKO�Y;R?WVm�� x]JXO�LfLSR^QSJXl6RNx : WdYZW YKO�LSJXHbO�Wdm+RN`bO.RUTdYKt O�Y;Rf` : g|O�QPgKxÆTVYbO�L)WVm�� T�R
RN`�TVR-l�W \ g|W YbO�Y;R �

Ç [bQPRN`bO�Q \ W QNOVz o O,HKJMLNl�[bLNL?LNW \ O�TdgbgKx]JXl�TVRNJMW YbL�mnW Q-LNO6xMmÆ�£xMJMYbh;JXYKt�Ys[ \,9 O�Q)WVm5LNgbTdl�O�l�[bQSk O�L�z
TdYbH'[ \�9 JMx]JMl�g|WdJMYsRNL-Wdm+W�kVTVxMWdJMHbL �
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Ç JMQNLSR�z|Ì o JXLP`�R^W�O¡�jgbQNO�LNL \�: t QNTVRNJ]R^[bHKO�R^W \�: TdHKksJMLNW Q�z�cdWvO�x5ÍjgbQP[blUh�zÎmnW Q�`KJXLfh;JXYbHKYbO�LPL�z
g�TVRPJXO�Y;RfLP[bgbg|W QPR�z�TdYbH't [KJMH�TdYbl�O.R^`bQPW [bt `bWd[KR \�: QPO�LNO�TdQNlU` �

ÍjO�l�W YbHKx : z�Ì�T \ JMYbHbO 9 R^O�H'R^W�efO�Q \ TdYBÏ.xM[blUh�mnWdQ	tdJMksJMYbt \ O8T�t WvWjH�HbO�TVxÐWdm�O�Ybl�W [bQ��
Tdt O \ O�Y;R^L�TdYbHpJMYbLNgjJXQNTVRNJMW YpR^`bQPW [bt `p`jJXL-O6� \ TVJMxML-TdYbHpHK[bQPJMYbt \�: ksJMLPJ]R^L	R^W�i�YKJ]k O�QPLPJ]R : Wdm
w�O�YbYbL : x]kVTdYKJXTKz o `bO�QPO�Ì o TdL�TVxMLNW�mnW QSR^[bY�T�R^O.O�YKW [bt `�R^W \ O�O6R)� �|Ñ TVxXT 9 J �

Ò O¡�jR�zsÌ o W [KxMH�xMJMhdO	R^W)RN`�TdYbh8R^`bOam�TVl�[Kx]R : Wdm�R^`KO�{BTVR^`KO \ TVRNJMl�L u O�g�TdQPR \ O�Y;R*TVR*cdW `KYbL
efWdgbh;JXYbL�i�YKJ]k O�QPLPJ]R : ´ O�LNg|O�l�JXTVx]x : z y � Íj`KJ]Ó \ TdYÎz o `KW¿Ô�QNLSR�LPRNJ \ [jxÆTVRNO�H \�: JXY;RNO�QNO�LPRpJMY
HKJ]ÓÎO�QNO�YsRPJÆT�x�t O�W \ O6R^Q : zÐc � { � y W;TVQNH \ TdY�z|mnW Q.TdYKL o O�QPJMYbt \�: rs[bO�LSRNJMW YbL�z­Í �ÖÕ [blUhVO�Q�z�mnWdQ
`KJML�LN[bgbg|W QSR�zvÍ �sÕ O6xXHjJMRNlU`�mnW Q5tVJMksJMYbt \ Oa×�Td[Î�ØL5x]JXLSR*Wdm|W g�O�Y�gKQNW 9 xMO \ L�zjTVYbH � � {'JMYKJXl�W ���6J
mnW Q \ TdY : JMYKmnW Q \ TVRPJMkdOql�W Y;k O�QNLNTVRNJMW YbL �

Ì o W [KxMH�xMJMhdOaRNW)R^`�TVYbh�zsTVxXLPWbz \�: mnO�x]xXW o t Q^TVHb[�TVRNOaLPRN[bHbO�Y;RNL ´ O�LNg|O�l6JÆT�xMx : zKc � Ù W�kVTdl�L�z ±��
G 9 Q^T \ L�z�_ � G 9 OVz y � u O \ O�HKJMQNW L�z u � ÍjWvl�Wdx]JXYKLNh : z|TdYbH�G � c TVm�TdQSJ£zKmnWdQ \ TVY : HKJXLPl�[bLPLPJMW YbL
l�WdYbl�O�QNYKJMYbt�kVTdQSJXWd[bL�TdLNg|O�l6R^L-Wdm­R^`KJML o W QPh �

_a`bOqmnWdxMxMW o JXYKt o O�QPO�h;JMYbH'O�YbW [Kt `'RNW�QNO�gjx : RNW \�: O¡� \ TVJ]xXL�TdYbH�xMWjW h�TVR-gbQPO�x]J \ JMY�TdQ :
HbQNTVmÚR^L�Wdm�R^`KJML \ TVYv[KLNl�QSJXgjR ® { � y O�QPt O�Q�z�Ì�e?�*Í ´ { � HKW Ñ TdQ \ Wbz�ÌS{Bw|G ´ y � Ï.[�TdY�z�i �
_ Ò z Ù YbW��vkvJ]x]xXO ´ u � e�WdÓ \ TdYÎz�{�ÍKÛ-Ì ´ Û � efW o TdQNHÎz�i � Í Ñ z Ñ WdxM[ \,9 JXT ´ Û ��Ù [bLPYbO�Q�z�i �
{ZG�zjG \ `KO�QNLSR ´ e � Û�W LPO�Y 9 O�QNtKzbi � w+TVQPJML�Ü)ÌPÌ ´ Û � ÍKTdlUhsLPRNO�HbO�Q�z Ñ i Ò × ´ Û � ÍvlU`bYbO�JMHbO�Q�z�i �
Ç QNO6J 9 [KQNt ´ e � �¼e � � [�z y O�QPhdO�xMO : ´ TdYbH�Í � ��_ � ×�Td[�z;efTdQPkVTdQPH � Ì o TdL+kdO�Q :º\ [KlU`�O�Ybl�Wd[bQ^TdtdO�H
9;: R^`KO�JMQ�JMY;R^O�QPO�LSR)TdYKH�RN`bO�JMQ-l�W \�\ O�Y;RNL �

{ : Ô�TdYbl|�O�OVz Ù TVR^Ofef[KQPxMO : zjQNO�TdH�R^`KO \ TdYs[bLPl�QPJMgKRNL-TdYbH�LP[bt t O�LPRNO�H \ TdY : l�W QPQNO�l6RNJMW YbL �
� J]R^`bW [jR)`bO�QfxMWÝkdO�TdYbH�LP[bgbg|W QPR�z|RN`KJML?R^`bO�LPJML \ T : `�T�kdOºYbO�kdO�Q 9 O�O�Y�l�W \ gKxMO�RNO�H � Ì�R o TdL
TVx]x \ TdHbO?g�W LPLPJ 9 xMOdz�WdmÐl�W [bQNLPOdz 9;:�\�: gbTdQNO�YsRNL�z o `KW�LNO�Y;R \ O)R^W�R^`bO.i�YKJ]R^O�HZÍvR^TVR^O�L�z�TVYbH
O�YKHb[bQNO�H \ TdY : `�TVQNHbLP`KJXgKL?Hb[bQSJXYKt \8: LPRN[bHKJMO�L �

JMJ]J
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÷ ójô­í�ì ëKéÝínð�ï íÚø

ù ú ï|é�êÝðÖô�û­ìdéÝínð|ï ù
} � } ÍvRUT�R^O \ O�YsR�Wdm�R^`bO \ TVJMYpR^`bO�W QNO \ �8���8�q���8�8���8���8�8���8�q���8���8� }
} � ° G?gbgjxMJMl�TVRPJXWdYbL?TVYbH�l�W YbYKO�l�RPJXWdYZR^W�WdRN`bO�Q o W QNh �8���8���8�8���8�q���8���8� °
} � ½ ü [KRNx]JXYKO8WVm�RN`bOqgbQNWvWdm�Wdm�RN`bO \ TVJXY�R^`KO�W QPO \ �8�8���8���8�8���8�q���8���8� ý

þ ÿ ë�è�í�ì��Zð�é�ëKéÝínð|ïEë�ï­ô���ósêVö(í¥ïÐð|ò�ð�õ�� �
° � } Íj[ 9b\ TdYjJMmnWdxMH't O�W \ O6R^Q : �8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ~
° � ° Ò WdRPJXWdYbL-Wdm+l�W Y;k O¡�jJ]R : ���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� } }
° � ½ Ï.xMW 9 T�xÐTdY�TVx : LPJML ���q�8���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� }�½

� � êÝóvò�í¥ö¿í�ïÐëbê�í�óvè ù
	
½ � } Ñ W Y;k O¡�BLP[ 9b\ TdYKJ]mnWdxMHbL�z�`bO6JXtd`sR-mn[bYKl�RNJMW YbL�z|TdYbH�YbW YbLSJXYKt [KxXTdQfLP[bgbg|W QPR �8� } Á
½ � ° _­[ 9 [KxXTdQ-YbO�JMt ` 9 WdQN`bWvWjHKL�z�HKJMLPR^TdYbl�Oqmn[bYbl6RNJMW YbL�z�TdYbH�R^`bOqO�YKHZg|WdJMYsR \ Tdg � } ý
½ � ½ ü kdT�xXWdJMHbL�zbR^`bO6JXQ-LN[Kgbg�WdQPR-mn[bYbl6RNJMW YbL�z�TVYbHBT�{ZWdYbt O6��G \ g��O�QNO8O�rs[�TVRPJXW Y � }�~
½ � Á Ñ W Y;k O¡� 9 WvHKJXO�L�z�t O�YbO�QNTVx]JX��O�HBl�[bQPkVTVRN[bQNOVz�TdYbHBÍjlU`bYbO6JXHKO�Q���LfRNQ^TdYKLPmnW Q \ �8� °d½

	 � êÝð�ð��-ð���é�
­ó��Iëbí¥ï���
­ósð�êÝójö þ��
Á � } Ñ W YbLSR^QN[Kl�RNJMW YZWdm5T�µ�����¸�gbQNWdg�O�Q�YKW YbLPJMYbt [jxÆTdQ-LP[bgbg|W QPR �8���8�q���8���8� °��
Á � ° Ñ W YbLSR^QN[Kl�RNJMW YZWdm5T�µ��)LPRNQPJMl�RNx : l�WdYskdO6�Zg�TVRNlU` �8���8���8�8���8�q���8���8� ½ ~
Á � ½ �+�jRNO�YbHjJXYbt�R^`bOqg�T�R^lU`�R^W�T�µº¸�W�kdT�xXWdJMH �q���8�8���8���8�8���8�q���8���8� Á �
Á � Á Í \ WjWVR^`KJMYbt�R^`bOqW�kVTVxMWdJXH �8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� � ý
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�j� } e : g|O�QNLP[bQPm�TVl�O�L�Wdm�l�W YKLPRUTVYsRfg|W LPJ]RNJ]k O8l�[bQSkVTVR^[bQPO ���8���8�8���8�q���8���8� �K}
�j� ° Û�O�t [KxXTdQPJ]R : Wdm­R^`KO8l�W Y;k O¡�B`s[Kx]xÐWdm�LPRNQPJMl�RNx : l�WdYskdO6�ZLN[ 9b\ TdYKJ]mnWdxXHKL �8���8� �K}
�j� ½ ü gKRNJ \ TVxÖL \ WvWdR^`jJXYbt�mnW Q	l�W Y;k O6�Zg|Wdx : RNW g|O�L �8�8���8���8�8���8�q���8���8� �;°
�j� Á Ï.xMW 9 T�xÖl�W Y;kdO6�vJMR : Wdm�` : g�O�QNLN[KQPm�Tdl�O�L o J]R^` 9 Wd[bYbH�TdQ : �8�8���8�q���8���8� � ½
�j��� ÍjO�x]mÆ��x]JMYbh;JXYbt�Ys[ \,9 O�Q�Wdm�LNg�TVl�O8l�[bQSk O�L �8�q���8�8���8���8�8���8�q���8���8� � Á
�j� � u O�mnW Q \ JXYbt�W�kVTVxMWdJXHKL ´ [ \�9 JMx]JMl�g|WdJMYsRNL �8�q���8�8���8���8�8���8�q���8���8� � �

æ � í�ìdéÝûÐêÝójè �! 

ÿ " û#�$��ð|ê�é � êÝð���ósê�éÝí�óvèºð�� " �­ë�ì ó&%,ûÐêÝø|óvè  � 
y � } Ò WdR^TVRNJMW Y'TdYbH'gbQPO�x]J \ JMY�TdQPJMO�L �8�8���8���8�q���8�8���8���8�8���8�q���8���8� ý �
y � ° Û�WVRUTVRPJXYbtºRN`bOqLN[bgKg�W QSR�gKxÆTVYbO�L �8���8���8�q���8�8���8���8�8���8�q���8���8� �('
y � ½ Ívx]JXHKJMYbt�R^`bOqLP[bgbg|W QPR�gKxXTdYbO�L �8�8���8���8�q���8�8���8���8�8���8�q���8���8� � ½
y � Á Ñ W YbLSR^QN[Kl�RNJMW YZWdm5T�µ ���*) YbW YbLSJXYKt [KxXTdQ-LN[bgbg|W QSR ���8���8�8���8�q���8���8� �(�

% " é�êVí+��è�ð�� � ð|è�íÚéÝínø|ó,%,û­ê�øKëKéÝûÐê�ó -�-
Ñ?� } y TdLSJXl.mnW Q \ [KxXTdL �8���q�8���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� � �
Ñ?� ° Ñ [bQPkVTVRN[bQNOql�TVxXl�[KxXTVRNJMW YbL �8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ~K}

÷ %,û­ê�øbëjéÝû­êÝó ÿ ð|û­ï�ô­è � �
u � } Ì¼Y;R^O�QPg�WVxÆTVRPJXYKt�µº¸aW�kVTVxMWdJMHbL ���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ~ ½
u � ° ÏqO�YbO�QNTVxÖO�LPRNJ \ TVR^O�L �q�8���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ~ �

. � êÝð�ç�ò�óvö¿è ��-
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1 íné�ë ù*0  

ksJ



2 ��"�� ���43Å��Ë������."

} G?Y'W�kdT�xXWdJMH ���8�8���q�8���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� � ý
° _a`bO.mnW [bQ	LSR^O�gKL�JMY;k Wdx]k O�HBJXY'gbQPWÝksJMYbt�RN`bO \ TVJXYpRN`bO�W QPO \��³���8�q���8���8� � �
½ _a`bOqHbO�R^TVJ]xXL-mnW QaR^`KO8LSR^O�g ° JMY'RN`bOqgbQNWvWdm�Wdm�RN`bO \ TVJXY�R^`KO�W QPO \������8���8� � ~
Á _a`bOqHbO�R^TVJ]xXL-mnW QaR^`KO8LSR^O�g ½ JMY'RN`bOqgbQNWvWdm�Wdm�RN`bO \ TVJXY�R^`KO�W QPO \������8���8� ý '
� G3QNO�t [KxXTdQ-l�W Y;k O¡�Z`v[jxMx ���8���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ý }
� G3l�W Y;kdO6�Z`s[KxMx o J]R^`ZLPJMYbt [KxXTdQSJMRPJXO�L �8���8�q���8�8���8���8�8���8�q���8���8� ý }
ý u W [ 9 xMO6��Í ® RN`bO \ T�JXY�ksJXO o ���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ý °
� u W [ 9 xMO6��Í ® LSJXHbO�TdYbHpRNW g'ksJMO o �8���8���8�q���8�8���8���8�8���8�q���8���8� ý °
~ Ñ [bQPkVTVRN[bQNO8TdYKH'RNW QNLSJXW Y�Wdm+HbW [ 9 xXO¡�SÍ ���8�q���8�8���8���8�8���8�q���8���8� ý ½
}�' _a`bOqLNgb`KO�QPJMl�T�x­J \ Tdt O�L�WVm5HbW [ 9 xXO¡�SÍ ���8�q���8�8���8���8�8���8�q���8���8� ý ½
} } G3l�[bQSk O 9;: Ï.xM[blUhpã w�TdY ���8�8���8���8�q���8�8���8���8�8���8�q���8���8� ý Á
}Ý° ÍvJMHbO.kvJMO o L�Wdm�R^`bOql�[KQPk O 9;: Ï)xX[blUh�ã w+TdY � �8�8���8���8�8���8�q���8���8� ý Á
}�½ _­Wdg�ksJMO o WVm+R^`KO8l�[bQPkdO 9;: Ï)xM[blUh�ã w�TdY �q���8�8���8���8�8���8�q���8���8� ý Á
} Á G3LNg|O�l6JÆTVxÐxMWjl�TVx]x : LSR^QSJXl6RNx : l�W Y;k O¡�'LN[bQSm�Tdl�O ���8�8���8���8�8���8�q���8���8� ý(�
} � _a`bOqLPRNO�gbL-mnW Q	l�WdYbLPRNQN[bl6RNJMYbt�RN`bO8T 9 W�kdO8LP[bQPm�TVl�O �����8���8�8���8�q���8���8� ý(�
}�� Ì¼Y;R^O�QPg�WVxÆTVRPJXYKt�T�µ ¸ W�kVTVxMWdJXH �8�8���8���8�q���8�8���8���8�8���8�q���8���8� ý �

ksJMJ



}
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� O�L^T : Tpµ�))LN[ 9K\ TVYKJMmnWVxXH(� RTSMU JXL,�6���¡ £¢6�¥¤§¦B¢U¨�©�ªd«P¬²JMm�RN`bQNW [Kt `�O�kdO�Q : g�WdJMY;R.Wdm��
R^`KO�QNO�g�TdLPLNO�L,T ©Î¨�©K�6 Ú©
V(Wv¤]¯d�,��WÝá;á�¨��¡�YXv¦¡á�«6��á|¤]¯d©Î«6zÐJ � O � z5T�` : g|O�QPgKxXTdYbOdz o J]R^` l�W Y;R^Tdl�R�Wdm
W QPHbO�Q-W YbOVz o JMRN`ZQPO�LPg�O�l�R�R^W o `KJMlU`�� xMJMO�L�LPRNQPJMl�RNx : W Y�W YbOqLSJXHbO �

± O�RMZ[R\SMU 9 O	TdY'¨�ª�¯d¤X¨� ^]dzVJ � O � zsT?l6xXWdLNO�H�` : g�O�QNLP[bQPm�Tdl�O-Wdm�g�WdLPJ]RNJ]k O	l�[KQPkVTVR^[KQNO ´ RN`bO�YÎz
O�kdO�Q : µ�)�O \,9 O�HKHbO�H�LP[ 9b\ TdYKJ]mnWdxMH�Wdm_Z JXL�LSR^QPJMl�RPx : l�W Y;k O¡� 9;: efTdH�T \ TdQPH��ØL�R^`KO�W QPO \�� Ì¼Y
R^`jJXL-g�Tdg|O�Q o O�gKQNW�k O.R^`KO8l�W Y;k O�QNLNO ´ RN`s[bL�z�W 9 R^TVJMYKJXYKt�RN`bO.mnWdxMxMW o JXYKt�lU`�TVQ^Tdl6R^O�QSJX��TVRNJMW Y ®

ù�`nùa`nù�` �3ë�í¥ï���
­ósð�êÝóvö `cb «6��� RdSMUfe6«�¯��6à�¨�¨��gXihnµ�jlkB¢U¨�à?áK¯v¢6�?«6àme6«n]o]v«n]���W?eqp
à�¯d©�  ä�¨�¤r]VâKá�¨��U�6 ^e�¤§¦ts� Ú�gXue6¨vWj©a];¯d�¡¦xw��gX�«6©bâ�� ¤§ £«U�)«6àme6«n]o]v«n]q Ú©�¯8�6à�¨�¨��+X�¨�ª�¯d¤X¨� ^]8  äUâ+¯d©a]
¨�©�¤§¦�  äUâ­�  X�.�6�¥�¡ £¢6��¤§¦�¢U¨�©�ªd«P¬
y=z_Wv�¡�+X�«6�¡à�¨��^«¡â�  ä��  X�)�6���¡ £¢6�¥¤§¦�¢U¨�©�ªd«P¬dâ��gX�«6©

{ yJ|?©�¦F}�©� Ú�¼«q©�Wvàme6«6��¨�ä)©Î¨�©K�6 Ú©
V(Wv¤]¯d�f��W�á;á�¨��6�@Xv¦Uá�«6��á|¤]¯d©Î«U�8¯d�~]d X�6�� Ú©Î¢6��á�¨� Ú©��n��¨�ä-�
à�¯d¦�e6«�«P¬ �¼«6©a]v«n]���¨p¯��6à�¨�¨��+X,]d X�6���¡ ^eqWj�� £¨�©¿¨�ä�©Î¨�©K�6 Ú©
V(Wv¤]¯d�.��WÝá;á�¨��¡�~Xv¦Uá�«6��á|¤]¯d©Î«U�
¯d¤X¨�©
V��Ky

� ytz­¨��²«6ªd«6�¡¦²�6à�¨�¨��+X\]d X�6���6 ^eqWv�� £¨�©I¨�ä'©Î¨�©K�6 Ú©
V(Wv¤]¯d����W�á;á�¨��¡��Xv¦¡á�«6��á|¤]¯d©Î«U�B¯d¤X¨�©
V³�
�gX�«6�^«�«P¬  X�6�n��¯��6à�¨�¨��gX� Ú©��¼«�V �P¯d¤+¨�ª�¯d¤X¨� ^]p¢U¨�©��£¯d Ú©� Ú©
V��[y

� y ß Xv X�¿¨�ª�¯d¤X¨� ^] à�¯d¦�e6«¿¢U¨�©K�6�¥��W�¢6��«n]�s� Ú�gXv Ú©I¯d©I¯d��e� Ú���P¯d�6¦À�6à�¯d¤Ú¤�]d X�6�£¯d©Î¢U«¿¨�ä��gX�«
¢U¨�©�ªd«P¬mX�Wv¤Ú¤�¨�äf�[y

� yt�Xä��  X�p�6¦Và�à�«6���¡ £¢�s� Ú�+X �^«U�¼á�«U¢6�8��¨²��¨�à�«'�^¨���¯d�� £¨�© ¨����^«+��«U¢6�� £¨�©Ä Ú©�S~U8âº�gX�«6©
�gX�«6�^«�«P¬  X�6�n��¯��6à�¨�¨��gX�¨�ª�¯d¤X¨� ^]Vâ�¢U¨�©��£¯d Ú©� Ú©
V�� âMs@Xv £¢�XuXK¯��q�+X�«.��¯dà�«?�6¦Và�à�«6���¡¦(y

z� Ú©|¯d¤Ú¤§¦Ýâ�  äf�  X�.�6���6 £¢6��¤§¦'¢U¨�©�ªd«P¬dâMeqWj�� X��¨�©�¤§¦�¨�äº¢6¤]¯��U��µ � â�ä�¨��)��¨�à�«��pÃ ° â��gX�«6©��+X�«6�^«
«P¬  X�6�Ú�,¯d© ¨�ª�¯d¤X¨� ^]Vâ�¢U¨�©��£¯d Ú©� Ú©
Vº� â~s@Xv £¢�X� X��¯d¤ ��¨�µ���y
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± O�R+� R�S U 9 O*T�l6xXW LPO�H�LN[ 9b\ TdYjJMmnWdxMH,WVmKl�WjHKJ \ O�YbLSJXWdY ° � Ì�m�� JXLÐLPRNQPJMl�RPx : l�W Y;k O6��zdRN`bO�YÎz
9;: R^`KO \ TVJMY�R^`bO�W QNO \ zj� xMJMO�L�W Y�TdY�W�kVTVxXWVJXH � Ì¼Y�gbTdQPRPJXl�[KxÆTVQ�zj� 9 W [bYKHbL*Tq` : g|O�QNLP[bQPm�TVl�O
WdmÖg|W LSJMRPJMkdO?l�[KQPkVTVR^[KQNO � _a`s[bL�T���W�¬Ä¢6 £«6©���l�W YbHKJ]RNJMW Y�mnW Q�� RNW 9 W [bYbH�T�` : g�O�QNLN[KQPm�Tdl�O)Wdm
g|W LPJ]RNJ]k O.l�[bQPkVTVRN[bQNO)JMLaR^`�T�R�� 9 O)LSR^QSJXl6RNx : l�WdYskdO6� � _a`jJXLaJMLaQNO6xÆT�R^O�HpRNW�Tºrv[KO�LPRPJXWdY'g|W LPO�H
9;: Í � ��_ � ×�Td[®­ ×�Td[ } z�gbQPW 9 xMO \°¯ °��v± o `bW³TdLPhdO�H mnWdQ,l�WdYbHKJ]RNJMW YbLºmnW Q�T²cdWdQNH�TdY(l�[bQSk O
² R³S�¶�R^W 9 Wd[bYbH¿T�HKJMLNh o J]R^` T'tVJMkdO�Y \ O6R^QPJMl�Wdmag|W LPJ]RNJ]k O�l�[KQPkVTVR^[KQNO � e � Û-W LNO�Y 9 O�QNt
­ Û�W L ± `bTdLfLP`bW o Y�R^`�T�R)TB©Î«U¢U«U�U��¯d�¡¦.l�W YbHKJ]RNJMW YBJMLfRN`�TVR�R^`bO�LNO�x]m�x]JXYbh;JMYbtpYs[ \,9 O�QfWdm ² 9 O
��O�QNW ´ `bW o O�k O�Q�zvR^`KJML�l�W YbHKJ]RNJMW Y�JXL*YbWdR�LP[?´�l�JMO�Y;R�zbTdL o TdL�LP`bW o Y 9;: e � Ï)xX[blUhºTdYbH ±�� w�TdY
­¹Ï8w ± � G�xXLPW o O8LN`bWd[KxXH'YbWdRNO.R^`�TVR	J]m�� JML \ O�QNO�x : l�WdYskdO6�ªµ�J � O � xMJMO�L-W Y�R^`KO 9 W [bYKH�TdQ : Wdm
J]R^L)l�W Y;k O6��`v[jxMx+¶Uz 9 [KR)JML)YbWdR8�6�¥�¡ £¢6��¤§¦Zl�W Y;k O6��z�RN`bO�Y�J]R \ T : YbWVR 9 Wd[bYbH�TdY : LN[bQSm�Tdl�O�L)Wdm
g|W LPJ]RNJ]k O8l�[bQSkVTVR^[bQPOdz�LPO�O Ç JXtd[bQNO ý µ¥Gfgbg�O�YbHKJ��'G�¶ �

ü YbO \ WdRPJMkVTVRPJXWdYZmnW Q-lU`�TdQNTdl�RNO�QSJX�6JXYbt�LN[ 9b\ TdYjJMmnWdxMHbL o `KJXlU` 9 W [KYbH�T�` : g|O�QPLN[bQSm�Tdl�O�Wdm
g|W LPJ]RNJ]k Oal�[bQPkVTVRN[bQNO�JML�R^`bTVR+LP[blU`�T-` : g|O�QPLN[bQSm�Tdl�O	gbQPW�kvJMHbO�L�Tu·SLN[ 9 LPWdxM[KRNJMW YB¸bzdW QJ· 9 TdQNQSJXO�Qn¸bz
mnW Q�l�O�QPRUT�JXY³{ZWdYbt O6��G \ g��O�QNOºO�rv[bTVRNJMW YbL)[KLNO�H�RNW�LSR^[bH : R^`KO,O6�vJMLPRNO�Ybl�O�TVYbH�QNO�t [KxXTdQPJ]R : Wdm
` : g�O�QNLN[KQPm�Tdl�O�L o J]R^`'gbQPO�LNl�QPJ 9 O�HBl�[bQPkVTVRN[bQNOqTdYKH 9 W [bYbHbTdQ :d� Ç WdQaJXYbLSRUTdYKl�Odz y � Ïq[�TVYZTVYbH
c � ÍjgbQP[blUh4­ Ï8Í ± LN`KW o O�HÅRN`�TVR�J]m8� 9 W [bYbHKL�TdY : LSR^QPJMl�RPx : l�W Y;k O6��` : g�O�QNLN[KQPm�Tdl�OdzaR^`KO�Y
J]R 9 Wd[bYbHbL�T�` : g�O�QNLP[bQPm�Tdl�O�Wdm�¢U¨�©K�6��¯d©���g�W LSJMRPJMkdOpl�[bQSkVTVR^[bQPO ´ RN`s[bL�z�ksJÆT�RN`KJXL�QPO�LP[KxMR�z*TdY
J \�\ O�HKJÆT�R^O8l�W QPWdxMxXTdQ : Wdm�W [bQ \ TVJMY'RN`bO�W QPO \ JML-R^`bO.mnWdx]xXW o JMYbt ®

ù�`Æþ¥`nù�` �c
Ðósð|êÝóvö `cb «6�*� R4SMUOe6«�¯��6à�¨�¨��gXZ�6���¡ £¢6�¥¤§¦�¢U¨�©�ªd«P¬B¢6¤X¨���«n]���WBe�à�¯d©�  ä�¨�¤r]Z¨�ä
¢U¨q]d Úà�«6©K�6 £¨�© � wf�gX�«6©bâ�� e6¨vWv©a]���¯��6à�¨�¨��gX,Xv¦Uá�«6�U��Wv�Úä�¯v¢U«�¨�ä�¢U¨�©K�6�£¯d©�� á�¨��6 Ú�¥ Úªd«�¢�Wj�¡ª�¯�p
�^Wj�^«qyY�^©?ä�¯v¢6��âÐ�gX�«6�^«.«P¬  X�6�n��¯d©º¹Y» ' â�]v«¼á�«6©a]d Ú©
V�¨�©�� âÖ��W�¢�X��+XK¯d�sä�¨��?«6ªd«6�¡¦ '½¼�¾À¿ ¹6â
� e6¨vWv©a]���¯mXv¦¡á�«6�^��Wv�Úä�¯v¢U«º¨�äº¢U¨�©K�6��¯d©��a¢�Wv�¡ª�¯d��Wv�^« ¾ y

_a`bO�O�LPLNO�Y;RPJÆTVx�JMHbO�T�JMY\­ Ï8Í ± JML)R^W'Tdgbgjx : RN`bOB¢U¨�©��� Ú©�Wj Ú��¦�à�«6�+X�¨q]dzÎksJXT'LPW \ O�TpgbQPJMW QPJ
O�LSRNJ \ TVR^O�L�z�RNWBTVQNQPJ]k O�TVR�T�gbQNO�LNl�QPJ 9 O�H(LNWVxX[KRPJXWdY�z­RN`bO�O6�vJMLPR^O�Ybl�O�Wdm o `jJXlU`(JMLqt [�TdQNTdY;R^O�O�H



� �:�m�$���=���Q���#���Y� ½

W Ybl�OºJMR.JML.hsYbW o Y�R^`�TVR8T�LP[ 9 LPWdxX[jRNJMW Y O¡�vJXLSR^L � G LNg|O�l�J]Ô�l�kVTVxM[bOºmnW Q?RN`bOm¹fJXY�RN`bO�T 9 WÝkdO
R^`KO�W QPO \»\ T :²9 O�W 9 RUTVJMYbO�H 9;: RUTdh;JMYbtZRN`bO \ JMYKJ \ [ \ Wdm�RN`bO�l�[bQPkVTVRN[bQNO�Wdm-TVY : LP[ 9 LPWV�
xM[KRNJMW Y � � OBHbW(YbWVR�hsYbW o z-`bW o O6k O�Q�z?TVYbH�J]R o W [KxMH 9 O'JXY;R^O�QNO�LPRNJMYbt¿RNW Ô�YbHÎzfT³LN`�TVQNg
O�LSRNJ \ TVR^OqmnW QÁ¹ � Ç QNW \ T�t O�W \ O6R^QPJMlqg�WVJXY;R�Wdm­kvJMO o R^`bOqQPO�LN[jxMR�JXYi­¹Ï�Í ± o TdL�T�LN[ 9 LPRUTVYsRPJÆT�x
O6�vRNO�YbLSJXW Y Wdm-O�TdQPx]JXO�Q o W QNh³JXY®­ Ñ Ò Í }�± zl­ Ù QPx ± z�TdYKH®­¹efÛ?Í ±¥´ `bW o O6k O�Q�z*J]R�LPO�O \ LºRN`�TVR o O
LN`KW [KxMH 9 O�T 9 xXO�R^W�t W \ [KlU`(mn[bQPRN`bO�Q � Ì¼Y²m�Tdl6R�z o O�l�W Y�Â�O�l�RN[bQNOÃµ¥LPO�O�G?gbg|O�YKHKJ]�(�Q¶�R^`�T�R
J]m-� 9 W [KYbHbL�TdY : ` : g|O�QPLN[bQSm�Tdl�O�Wdm�g�W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO�µ¥QPO�t;TVQNHKxMO�LPL�Wdm o `bO6R^`bO�Q,W Q.YbWVR
R^`KO�LN[bQSm�Tdl�OºJML.QNO�gbQNO�LNO�Y;R^T 9 xMO 9;:�\ O�TdYbLqWdm�T�t Q^TVgb`!¶Uz�R^`bO�Y(� 9 W [bYbHbLqT�` : g|O�QNLP[bQPm�TVl�O
Wdm.¢U¨�©K�6�£¯d©��?g|W LPJ]RNJ]k O�l�[KQPkVTVR^[KQNOdz�mnWdQ.TdY : l�W YbLPR^TdY;RqxXO�LNL.R^`�TVY³WdQ)O�rs[�TVx+R^W�R^`KO�L \ TVx]xXO�LPR
kVTVxM[bOqWdm�RN`bOql�[bQSkVTVR^[bQPOqW Y'RN`bO.JXYjJMRPJÆTVxÐLP[bQPm�TVl�O �

_a`bO�HbO�kdO�xMW g \ O�Y;RºWVm�RN`bOºR^`bO�W Q : Wdm	{'W Ybt O¡�¼G \ g��O�QNO�O�rs[�TVRPJXWdYbLq`�TdL8TpQPJMlU` `KJMLPRNW Q :
W QSJXtdJMY�TVRPJXYKtfmnQNW \ RN`bO	{�JXYbhVW o LNh;J�gbQPW 9 xMO \ z;TdYbH�JXYbl6xX[KHbO�L�l�W Y;R^QPJ 9 [KRPJXWdYbL+mnQNW \3\ TVY :8o O�x]x
hsYbW o Y�Td[KRN`bW QPL � Û-O�mnO�QNO�Ybl�O�L \ T :�9 OqmnW [bYbH'JXY�R^`bO 9 WjW hsL 9;: Û � ÍjlU`bYKO�JMHbO�Qº­ ÍjlU` }Ä± TVYbH
u � Ï.J]x 9 TdQNt.ã Ò � _­QP[bHKJMYbt O�Q�­ Ïq_ ± � Ì¼Y�g�TdQSRNJMl�[KxXTdQ�zdLNO�OaRN`bO 9 WjWdhvL 9s: G � w�W tdW QNO6xXW�kÅ­¹w­W t ± z
_ � G?[ 9 JXYi­ G?[ 9 ± z�TdYbHpR^`KO8LP[bQPkdO : TdQSRNJMl�xMO�L�Wdm5e � Ï.xM[blUh&­¹Ï)xXh ± TdYbHBÍ � ��_ � ×�TV[Æ­ ×�Td[ °v± �

G?YbWVR^`bO�Q,mn[bYbH�T \ O�Y;RUTVx	gKQNW 9 xMO \»o J]R^`ÀQNO�t;TdQPH¿R^W�LSR^QPJMl�RPx : l�W Y;kdO6�ÀLP[ 9b\ TdYKJ]mnWdxMHbL�z�JML
R^`bTVR�Wdm+QPO�t [jxÆTdQSJMR : WVm�RN`bO.R o W�` : g|O�QPLN[bQSm�Tdl�O�L o `KJMlU`BmnW Q \ R^`KO 9 W [bYbHbTdQ : WVm�RN`bO�l�W Y;k O¡�
`s[Kx]x5Wdm�� � _a`KJML.rs[bO�LSRNJMW Y�JXL?QNO�xXTVRNO�H�R^W�R^`bOºQPO�t [jxÆTdQSJMR : Wdm�l�O�QPR^TVJXYÇ]v«�Vj«6©Î«6�P¯d�¼«�{'W Ybt O¡�
G \ g��O�QNO8O�rs[�TVRPJXWdYbLfW�kdO�Q-LNgb`KO�QPJMl�T�x�HKW \ TVJXYKL � ifLSJXYbt�R^`KJML \ TdlU`KJMYbO�Q : z o O8gbQPWÝkdO ®

ù�`Æþ¥`Æþ!` �c
Ðósð|êÝóvö `cb «6�8� RÈS U e6«³¯²µ ¶N·¹¸ �6���¡ £¢6�¥¤§¦�¢U¨�©�ªd«P¬Å¢6¤X¨���«n] ��WBe�à�¯d©�  ä�¨�¤r]E¨�ä
¢U¨q]d Úà�«6©K�6 £¨�© � w��+X�«6©bâ��gX�«½e6¨vWv©a];¯d�¡¦'¨�ä8�gX�«�¢U¨�©�ªd«P¬ÉX�Wv¤Ú¤5¨�ä)�  X��à�¯o]v«�WÝá ¨�ä8�^s�¨�µ ¸¼·¹¸
Xv¦Uá�«6�U��Wv�Úä�¯v¢U«U�qy�h ß Xv X�q�^«U��Wv¤§�� X��¨Uá|�� Úà�¯d¤ryÊk

��TdQPx]JXO�Q ±��|Ñ TVÓÎTdQNO6xMx]J¥z ±�� Ò JMQNO�Y 9 O�QPtbz�TdYbH�c � ÍjgKQN[blUh�­ Ñ Ò Í °�± `�TdHZLPRN[bHKJMO�HBRN`bO�QPO�t [v�
xXTdQPJ]R : WdmÖHbO�t O�YKO�Q^T�R^O.{'W Ybt O¡�¼G \ g��O�QNOfO�rs[�TVRPJXW YKL�W�k O�Q�l�WdYskdO6��gKxXTdY�TdQ*HbW \ TVJMYbL � Ív[ 9 Â�O�l6R
R^WZR^`bO�O¡�vJXLSR^O�YKl�O�Wdm�TBLP[ 9 LNWVxX[KRPJXWdY�z y � Ï.[�TdY�­ Ï.[bY ± `�TdLºO¡�vR^O�YKHbO�HÀR^`bTVRºQPO�LN[jxMR�RNW�TdQS�
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9 J]R^QNTdQ : gKxXTdY�TVQ�HbW \ T�JXYbL � efO�QNO o O�O¡�vR^O�YKH Ïq[bTdY���L o W QNh�RNWBLNgK`bO�QSJXl�TVx�HKW \ TVJXYKL�ksJÆTZT
l�O�QPR^TVJXYpRNQ^TdYbLSmnW Q \ TVRPJXWdY o `jJXlU`'QNO�Hb[bl�O�L	R^`bO.gbQPW 9 xMO \ R^W�R^`bO.gjxÆTdYbTdQal�TVLNOqTdYbH�gbQPO�LPO�QPkdO�L
R^`KO�LN[ 9 LNWdxM[KRNJMW Y � _a`bOpW gjRNJ \ T�xMJ]R : Wdm	RN`bO�T 9 W�k O�R^`KO�W QPO \ mnWdxMxMW o LºmnQNW \ TBg�T�JXQºWVmfO¡�s�
T \ gKxMO�L�JXYÆ­ Ñ Ò Í °v± z�W YKO�Wdm o `KJMlU`BJXL�Hb[bO8R^W�c � ifQ 9 TdL � � O�LP`bW [KxMHBYKWdR^OVz�`bW o O�kdO�Q�z|R^`�T�R
TdL)m�TdQqTVLqµ ¸¼·¹¸ QNO�t [KxXTdQPJ]R : JMY�R^`bOp Ú©��¼«6�¡ £¨���Wdm*O�TdlU`³l�TVg²JMLql�W YKl�O�QPYbO�HÎz�µ ¸¼·¹¸ TdLNLP[ \ gKRNJMW Y
W Y R^`bO 9 Wd[bYbH�TdQ : JXL�LN[?´�l6JXO�YsR&­¹_	i ± � Ò WdR^OZTVxMLNW RN`�TVR�JMm?R^`bO'LN[ 9K\ TVYKJMmnWVxXH�JML�l�W Y;k O¡�
µ 9 [KR�YbWdR��6�¥�¡ £¢6��¤§¦²l�W Y;k O¡��¶ ´ RN`bO�Y�z5RN`bO�l�W Ybl�xM[bLSJXW YÀWVm	R^`bOpT 9 W�k O�R^`bO�W QNO \$\ T : YbWVR 9 O
R^QP[bOdz|LNO�O Ç JMt [bQPO � � � O,LP`bW [KxMH�TVxMLNW \ O�Y;RNJMW Y�R^`bO o WdQNh�Wdm5Ü � ÍvO�H : hs`\­ ÍjO�H }q± o `bW�`�TVL
l�xXTdLPLPJ]Ô�O�H�R^`bOft O�YKO�QPJMl.LPJMYbt [jxÆTdQSJMRPJXO�L	WdmÖR^`KO)l�W Y;kdO6��`s[Kx]x�WdmÐLPg�Tdl�O.l�[bQSk O�L � Ç W Q�TºLPRN[bH : Wdm
R^`KO8LSR^QP[bl�RN[bQNO8Wdm­R^`bO�LNO8W 9 Â�O�l6R^L�z�mnQPW \ RN`bOqtdxMW 9 TVxÖg|WdJMY;RfWVm�ksJMO o z�LNO�OÅ­ Û Ñ y ± �

G?YbWVR^`bO�Q�TVgbgKx]JXl�TVRNJMW Y�Wdm|R^`bO \ TVJMY�R^`bO�W QNO \ JXL�RN`�TVR�Wdm�L \ WvWdR^`jJXYbtql�W Y;k O6��g|Wdx : R^W g|O�L �
Ì�R�`�TdL 9 O�O�Y hvYKW o Y LPJMYbl�OZe � {'JMYbhdW o LPhsJ½­¹{'JMY ± R^`�T�RºR^`bO 9 W [bYKH�TdQ : Wdm�O�kdO�Q : l�W Y;k O¡�
g|Wdx : RNW g�O \ T : 9 O�TdgKgbQNW��vJ \ TVRNO�H 9;: T L \ WvWdRN`Ål�xMW LNO�H�` : g|O�QPLN[bQSm�Tdl�OBWdmqYbW YbYKO�t;TVRPJMkdO
l�[KQPkVTVR^[KQNO � e�O�QNO o O�LP`bW o R^`bTVR	R^`KJML-L \ WvWdR^`KJMYbt \ T :�9 O8TdlU`KJMO�kdO�HBJMYZTdY�W gKRNJ \ TVx o T :|®

ù�`Æþ¥`Ë�_` �c
Ðósð|êÝóvö `cb «6��� R\SMUKe6«-�gX�«Áe6¨vWv©a];¯d�¡¦,¨�ä�¯�¢U¨�©�ªd«P¬aá�¨�¤§¦V�¼¨Uá�«*¾½wÐ�+X�«6©bâ��+X�«6�^«
«P¬  X�6�Ú��¯��6à�¨�¨��gX¿¢6¤X¨���«n]ÅXv¦Uá�«6�U��Wv�Úä�¯v¢U«�¨�ä�©Î¨�©�©Î«�Vs¯d�� Úªd«�¢�Wv�¡ª�¯d��Wv�^«ms@Xv £¢�X(¢U¨� Ú©Î¢6 ^]v«U�½s� Ú�gX
� «6ªd«6�¡¦�s@X�«6�^«º¨vWv�Ú�6 ^]v«,¯d©�¦�V  Úªd«6©³¨Uá�«6©�©Î«6 ÌV�X?e6¨���X�¨�¨q]�¨�ä.�gX�«.�6 Ú©
V(Wj¤]¯d��á�¨� Ú©��Ú��¨�ä��[y

� O.gKQNW�k O.R^`KO.T 9 WÝkdO 9;: TdgbgbQPW��jJ \ TVRNJMYbt�O�TVlU`�m�TVl�O�RaWdmÐR^`bO.g|Wdx : RNW g|O 9;: TdYpW�kVTVxXWVJXH ´
R^[KQNYKJMYbt,RN`bO)O�HKt O�LaWVmÖO�TdlU`pW�kVTVxMWdJMH�JXY o TdQNHÎzb[bLPJMYbt�T,HjJXLSRUTdYbl�O?mn[bYbl6RNJMW Y ´ TVYbH�l�WdYbYbO�l6RNJMYbt
R^`KO��6 Úà,�)kvJXT,R^`KO \ T�JXY�RN`bO�W QPO \�� Ì¼Y�g�TdQPRPJXl�[KxXTdQ�z o O o J]xMxÎ`�T�k Oql�W Y;RNQNWdxÎWÝkdO�Q	R^`KO)QNO�tdJXWdYbL
TVxMW Ybt o `KJXlU`¿RN`bO�TVgbgbQNW��vJ \ T�RNJMW Y¿l�WVJXYbl6JXHKO�L o J]R^`(RN`bO 9 W [bYKH�TdQ : Wdm�R^`bO�JXYjJMRPJÆTVx�W 9 Â�O�l�R �
Ì�m�LN[blU` l�W Y;R^QNWVxaJXL,Wdm�YbW�l�W YKl�O�QPY�z�R^`bO�YÀR^`bOpT 9 W�k O�RN`bO�WdQNO \$\ T :(9 O�gbQNW�k O�HEHjJXQPO�l�RPx :
9;: TdgbgKx : JXYbtBTZl�O�QPR^TVJMY(l�WdYskdWdxM[KRNJMW Y�z5LPO�O�ÍjO�l6RNJMW Y ½ � Á zÐR^W�R^`bO�t;Td[bt O�µ¥T � h � T � HKJMLPR^TdYbl�Ox¶
mn[bYbl6RNJMW Y�Wdm�RN`bO	tdJ]k O�Y�g|Wdx : RNW g�Oc­¹ÍjlU` ½�± � ÍjO�OÍ­ ÍjlU` } z;gbt � }�� Á ± mnW Q�T 9 QSJXO6m�HbO�LNl�QPJMgKRNJMW Y�TVYbH
QNO6mnO�QPO�Ybl�O�L,RNWZWdRN`bO�Q o W QNh²W Y³L \ WvWdR^`(TdgbgbQPW��jJ \ TVRNJMW Y Wdmal�W Y;k O6� 9 WjHKJMO�L � Ç W Q8T'gKQNWvWdm
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Wdma{'JMYbhdW o LNh;J¥�ØLºTdgbgbQPW��vJ \ TVRNJMW Y³LNO�O�RN`bO�l�xXTdLNLSJXl 9 WjW h 9;: _ � y W YbYKO�LNO�Y¿ã � � Ç O�YblU`bO6x
­ yaÇ ± �

Ò O¡�jR�z o O \ O�Y;RNJMW Y�T?QNO�LN[Kx]R o `KJMlU` \ T :�9 OaQNO�t;TdQNHKO�H�TdL5TdYºO6�vRNO�YbLSJXW Y�Wdm�e?TdH�T \ TVQNH���L
R^`KO�W QPO \ zVWdY.tdxXW 9 TVx;l�W Y;k O6�vJ]R : WdmvWÝkVTVxMWdJMHbL�z�RNW�` : g|O�QNLP[bQPm�TVl�O�L o J]R^` 9 Wd[bYbH�TdQ : � e?TdHbT \ TdQNH
­ e?TdH ± gbQNW�kdO�H�`KJML+R^`bO�W QNO \ mnW Q�l�xMW LNO�H�LN[bQSm�Tdl�O�L�Wdm�LPRNQPJMl�RNx : g|W LSJMRPJMkdO	l�[bQSkdT�R^[bQPOaJXY ½ �¼LNgbTdl�O �

ü k O�QºR^`bO : O�TdQPLºR^`KJML,RN`bO�W QPO \ `�TdL 9 O�O�Y tdO�YbO�Q^TVx]JX��O�H 9;: c � ÍvR^W hVO�QÃ­¹ÍvRNh ± z*c � kVTdY e�O�J��
Â�O�YKWjW QSR�­ e~Â�Y ± zKÍ � ��Í �KÑ `bO�QPY�ã Û �v± TdLN`bWVmF­ Ña± ± zbÛ � ÍKTVlUhvLSR^O�HbO�Qc­¹ÍKTdl ± zKTdYbH�{ � HbW Ñ TVQ \ W
ã � �Ö± J \ TÎ­ H Ña± J ± � ÍjO�OºTVxXLPWpQNO6xÆTVRNO�H�g�TVg�O�QNL 9;: w � efTdQPR \ TVY�­¹e-R \ ± z�e � ��e � � [Ç­ � [ ± z
TdYbH { � HbW Ñ TdQ \ W²TdYbH e �5± T o LPW Y®­ H Ña± T ± � Ì¼Y TVx]x�R^`KO�LNOpgbTdg�O�QNL�z*`KW o O�kdO�Q�z*J]RºJML�TVx]�
o T : LqTdLPLN[ \ O�H²RN`�TVR�R^`bO,tdJMkdO�Y�LP[ 9b\ TdYKJ]mnWdxMH�JXL½µ�t O�WvHbO�LPJMl�TVx]x : ¶-l�W \ gKxMO�R^OVz�O � t � z o J]R^`bWd[KR
9 W [bYbH�TVQ : � e�O�QNO o O�QPO�x]JXYKrv[jJXLP`ZR^`jJXLfTdLNLP[ \ gKRNJMW Y ®

ù�`Æþ¥`Ì	#` �c
Ðósð|êÝóvö `cb «6��� RÏSMU�â�Ð Ã ½ â�e6« ¯Ä¢U¨�à?áK¯v¢6��¢U¨�©�©Î«U¢6�¼«n]�Xv¦Uá�«6�^��Wj�Úä�¯v¢U«
s� Ú�gXBá�¨��6 Ú�� Úªd«Z¢�Wv�¡ª�¯d��Wv�^«�w,�gX�«6©bâ��  X���6���6 £¢6��¤§¦¿¢U¨�©�ªd«P¬�  äUâ�¯d©a]¿¨�©�¤§¦�  äUâ,«N¯v¢�Xie6¨vWv©a];¯d�6¦
¢U¨�à?á�¨�©Î«6©��)¨�ä8� ¤§ £«U���6���¡ £¢6�¥¤§¦�¨�©E¨�©Î«º�6 ^]v«p¨�ä��gX�«��£¯d©
Vj«6©��=Xv¦Uá�«6��á|¤]¯d©Î«U��¨�ä8� ¯d���+XK¯d�
¢U¨�à?á�¨�©Î«6©��Ñy

_a`bO�` : g|WdRN`bO�LSJXL�WdmsR^`bO*T 9 W�k O�R^`bO�W QNO \ JML­YKWdRÐ[bYbY�T�R^[bQNTVx � Ì�RÖJML­LNTVRNJMLPÔbO�H�z�mnW Q�JXYKLPRUTVYbl�OVz
o `bO�Y O�TdlU` 9 W [KYbH�TdQ : l�W \ g|W YbO�Y;RqWdm�� x]JMO�L.JXY³T�` : g�O�QNgKxXTdYbO � GfxMLNWpYKWdR^OºRN`�TVR�z \ [blU`
x]JXhVO efTdH�T \ TdQPH���L�R^`bO�W QNO \ z o O�HbW YbWVR'T¿gbQPJMW QPJ.TdLNLP[ \ O²RN`�TVRZ� JML'O \,9 O�HbHKO�H³µ�J � O �
o J]R^`bW [jR�LPO�x]m�JXY;RNO�QNLPO�l6RNJMW Y!¶ � Û�TVR^`KO�Q�zsO \,9 O�HbHbO�HbYbO�LNLaJML�W 9 RUTVJMYbO�H�TVR�R^`bO�O�YKH�TdL�T 9 W Ys[bL �
G?YÀWd[KRNx]JXYKO�WdmaRN`bO�gbQPWjWdm	JML�TdL8mnWdx]xXW o L � � O o J]x]x	LN`bW o R^`bTVR,J]m	R^`bO�` : g|WdR^`KO�LPJML�Wdm	R^`KO
R^`KO�W QPO \ JML�L^T�RNJMLPÔ�O�H�zaR^`bO�YÅTÅ¢U¨�¤Ú¤]¯d��Wdm)O�TdlU` 9 W [bYbHbTdQ : l�W \ g�W YKO�Y;R�Wdm.� JML�LSR^QPJMl�RPx :
l�WdYskdO6� � _a`jJXL�z�ksJÆT�W [bQ \ TVJMY²R^`bO�W QNO \ zÐJML8[KLNO�H³R^W'LN`bW o RN`�TVR�� l�TdY 9 O�O¡�jRNO�YbHKO�H RNW
T�l6xXW LPO�H²` : g�O�QNLN[KQPm�Tdl�O�WVm�g�W LSJMRPJMkdO�l�[bQSkVTVR^[bQPO ´ RN`bO�QPO�mnW QPOdzÐ� \ [bLPR 9 OºtdxMW 9 TVx]x : LSR^QPJMl�RPx :
l�WdYskdO6� 9;: e?TVH�T \ TdQNHÎ�ØL	R^`KO�W QPO \�� Ì¼Y'g�TdQSRNJMl�[KxXTdQ�z|� o J]xMx 9 OqO \�9 O�HbHbO�H �

_a`bO�QPO�JML�TdYbWdRN`bO�Q.g|WdJMYsR o W QPRN`(YbWVRNJMYbt o JMRN`(QNO�t;TdQPH²RNW'RN`bO�T 9 WÝkdO�R^`bO�W QNO \'® J]m�R^`KO
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` : g�WdRN`bO�LSJXL�JXL�L^TVRPJXLSÔ�O�H�zvR^`bO�Y�O�TVlU` 9 Wd[bYbH�TdQ : l�W \ g|W YbO�Y;R o JMx]x 9 O�LPR^QSJXl6RNx : l�W Y;k O¡� ´ `bW o �
O�kdO�Q�z�R^`KO \ O�QNO�l�W YKHKJMRPJXWdY R^`bTVRqO�TdlU` 9 Wd[bYbH�TdQ : l�W \ g|W YbO�Y;R 9 O�LPR^QSJXl6RNx : l�W Y;kdO6�³JXLqYbWVR
LPRNQNW YKtÀO�YbW [Kt `ÅR^W¿td[�TdQ^TVYsRNO�OBRN`bO�W [jR^l�W \ O � Ì¼YÅg�TdQSRNJMl�[KxXTdQ�z�RN`bO�QPO�O6�vJMLPR^L�T l�W \ g�Tdl6R
l�WdYbYbO�l6R^O�HZ` : g�O�QNLP[bQPm�Tdl�O�WVmÐg�W LSJMRPJMkdOql�[bQSkdT�R^[bQPO o `KJXlU`�JML	YbWdR	LSR^QPJMl�RPx : l�W Y;k O¡� 9 [KR	`bTdL-T
LPRNQPJMl�RPx : l�W Y;kdO6� 9 W [KYbH�TdQ : zKLPO�O Ç JXtd[bQNO } �j� ÍvRPJMx]x¥z o O)l�WdY�Â�O�l6R^[bQPO½µ¥Gfgbg�O�YbHKJ��p�Q¶�R^`�T�R�R^`KO
LPRNQPJMl�R8l�WdYskdO6�vJ]R : WVm*RN`bO 9 Wd[bYbH�TdQ : JML.LPRNQNW Ybt�O�YbW [bt `²R^Wptd[�TdQ^TVYsRNO�O�R^`KO�O \,9 O�HKHbO�HbYKO�LNL
WdmfR^`bOZLN[bQSm�Tdl�O � _a`bOBl�W QNQPO�LNg|W YbHjJXYbt m�Tdl�R�mnW Q \ JXYKJ \ TVxfLN[bQSm�Tdl�O�L�JML o O�x]x?hsYbW o Y � ÍjO�O
R^`KO 9 WvW h(Wdm)Û � ü LPLNO�Q \ TdYÒ­ ü L \ ° z*gbt } Á ½�± mnW Q�T 9 QSJXO6m)HbO�LNl�QPJMgKRNJMW Y�z	TVYbHEQPO�mnO�QNO�YKl�O�L ´
LNg|O�l6JÆT�xMx : z�R^`KO8gbTdg�O�Q 9s: � � {ZO�O�hvL?ã Í � ��_ � ×�TV[i­¹{�× ± �

Ì¼YpLNW \ O.LPg�O�l�JXTVx�l�TdLNO�L�z�WdRN`bO�QaQPO�LP[KxMRNL o JMRN`pQNO�t;TdQNH�R^W�tdxMW 9 TVx�l�WdYskdO6�vJ]R : WdmÐ` : g|O�QPLN[bQ��
m�Tdl�O�L o J]R^` 9 Wd[bYbH�TdQ : `�T�kdO 9 O�O�Y²W 9 R^TVJXYKO�H 9;:�±�� Û-WjHbQ �JXtd[bO��Vz9­¹Û-WvH ± z�TdYbH � �ÖÙ�Ó[b`bYbO6x£z
­ Ù Yjx ± � _a`bO6JXQ o W QNh¿JMY;k Wdx]k O�L�R^`bO�YbWdRPJXWdYbL�WVmº�� ÌV�Xv�¥©Î«U�U�ZWdm Ò ��Ù [KJMg�O�QÔ­ Ù gbQ ± zaTdYKHER^`KO
�^s�¨vpXá| £«U¢U«�á|�^¨Uá�«6�¡�¥¦ Wdm�_ � y TVYblU`bWdÓÕ­ y TVY ± � ÍjO�O�­ Ñ Û ± mnW Q�TVYÄJMY;R^QPWjHb[Kl�RNJMW Y�R^W¿RN`bO�LPO
l�WdYbl�O�gKR^L �

Ç W Q?T�LN[bQSk O : Wdm5LNW \ OºWdxMH�TVYbHBYbO o QNO�LP[Kx]R^L?WdYE¢U¨�à?á|¤X«6��«8xMWjl�TVx]x : l�W Y;k O6��` : g|O�QPLN[bQ��
m�Tdl�O�L�z�JMY�Û	JXO \ TVYbYKJXTdY \ TdYKJ]mnWdxMHbL�z|LNO�O�­ G Ñ ± � G gbQNWvWdm+Wdm�e?TVH�T \ TdQNHÎ�ØL�W�kdT�xXWdJMHZRN`bO�WdQNO \
\ T :²9 O�mnW [bYKH³JMY³RN`bO�xXO�l�RN[bQNO�YbWdRNO�L 9s: e � efWdgKm�­ efgKm�z­lU`�Tdg³Ì�Ü ± � ÍjW \ O�QNO�l�O�Y;R,TdgbgKx]J��
l�T�RNJMW Y Wdm-R^`bOpt O�YbO�QNTVx]JX��TVRNJMW YbL�Wdmfe?TVH�T \ TdQNHÎ�ØLºRN`bO�W QPO \ JMYbl6xX[bHKOZT�gKQNW�k O�Wdmf�5Ô \ W�k���L
R^`KO�W QPO \ ­¹Í�Ö ± z�TdYKH T 9 O�Td[KRPJMmn[KxagbQNWvWdm	Wdm-RN`bO�LNgK`bO�QPO�R^`bO�W QNO \ Wdm y O�QNt O�Q�ã Ù x]JMYbt O�Yv�
9 O�QNtKz 9;: { � ÏqQPW \ W�k�­¹��lU` ± � ­¹Ï � z�lU`bTdg } � }q± tdJ]k O�L�mn[bQPRN`bO�Q�JXYKHKJXl�TVRNJMW YZWdm5R^`KO 9 QPO�TdHjR^`
TdYbHÄHbO�gKR^` Wdm8R^`bO�tdO�YbO�Q^TVxqgbQPW 9 xMO \ WVm�lU`bTdQ^Tdl6R^O�QPJM��JMYbt�l�W Y;k O6� W 9 Â�O�l6R^L�z?YbWdR�W YKx : JMY
HKJ]ÓÎO�QNO�YsRPJÆT�x�tdO�W \ O�RNQ : z 9 [KR-R^`bQPW [bt `KW [KRf{BTVRN`bO \ TVRPJXl�L �

Ì¼Y4ÍvO�l�RPJXWdY � z o O o JMx]xqHKJMLNl�[bLNL'R o W \ WdQNO³TdgbgKx]JMl�TVRPJXW YKL'WVm,R^`KO \ TVJMYÄR^`bO�W QNO \ Wdm
R^`jJXL o WdQNh � ü YbO&µ�ÍvO�l�RPJXWdY �j��� ¶qJML�l�W Ybl�O�QNYbO�H o J]R^` R^`bO'LNO6xMmÆ�£xMJMYbh;JXYKt(Ys[ \,9 O�Q�Wdm?LNg�Tdl�O
l�[KQPk O�L � _a`bOBWdR^`bO�Q,µ£ÍjO�l6RNJMW Y �j� � ¶,JMLpT³QNO�LP[Kx]RpW YÅHbO6mnW Q \ TVRPJXWdYÅWdmqW�kVTVxXWVJXHbL�z-TdYbH�`�TVL
LNW \ OaJ \ gKx]JXl�TVRNJMW YbL�QPO�xXTVR^O�HºR^WqT o O�x]x]��hsYbW o Y�l�W Y�Â�O�l6R^[bQPO	Wdm Ñ?�sÑ TdQNTVR^`��O�WvHbW Q : W Yº[ \,9 J]xMJMl
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g|WdJXY;RNL �
Ç JMY�TVx]x : z o O�LP`bW [KxMH \ O�YsRPJXWdY¿T�g�Tdg|O�QqWdm � � � O�J]x�­ � x ± o `bW'LN`bW o O�H(RN`�TVR8tdJ]k O�Y(T

l�WdYskdO6�,g�WVx : R^Wdg�O�¾�zÝJMR­JML+g|W LNLSJ 9 xMO�RNWfJMYbLNl�QPJ 9 O�TfL \ WvWdRN`ºW�kdT�xXWdJMH�JMYbLSJXHbO�¾ o `KJXlU`�R^W [blU`KO�L
R^`KOqJMY;R^O�QPJMW QfWVm+O�TdlU`Zm�Tdl�O�RfTVR�gbQPO�LNl�QPJ 9 O�H�g|WdJXY;RNL � _a`KJXL-JMLfTVY'J \�\ O�HKJXTVR^O8J \ gKx]JXl�TVRNJMW Y'Wdm
W [bQ \ TVJMY�R^`bO�W QNO \ z o `bO�Y'� JXL�HKJMLNl�QPO�RNO � Ì¼Y�R^`jJXL�l�TdLPOdz \ [blU`�x]JXhVO?R^`bOft O�YKO�Q^T�x�l�TdLNOVzKR^`KO
LNWVxX[KRPJXWdY�JML�YbWdR�[bYjJXrs[bO � Ì�R o W [jxXH 9 OaJMY;R^O�QPO�LSRNJMYbtbzsR^`bO�QNO�mnWdQNOdz;RNW.LPR^[KH : R^`bO	O¡�vJXLSR^O�YKl�O)TVYbH
[bYKJMrs[bO�YKO�LNL8Wdm*LNWVxX[KRPJXWdYbL)R^W�RN`KJXL.gKQNW 9 xMO \ [bYbHbO�Q.LNW \ O�QPO�LPRNQPJMl�RPJXW YKL8WdY�l�[bQSkdT�R^[bQPO � Ç W Q
JMYbLPR^TdYbl�OVz o Oql�Wd[KxXH'LNO�TdQNlU`�mnW QaRN`bOqWÝkVTVxMWdJMH o `KJXlU`'JXL \ W LSR)�¼á�X�«6�6 £¢N¯d¤§zjJ � O � zbR^`bO)kVTdQSJÆT�RNJMW Y
JMY'J]R^L-Q^TVHKJMJ�Wdm5l�[bQPkVTVRN[bQNO.JML�L \ TVxMx¥z�LNO�O�Gfgbg|O�YbHKJ�� u �

798Ø× Ù�Ú�<��ÛLNEJAÒG~H�<BIJAÒ��PBGYG9HÅG~H�<BIJA³CÕ>MLÛEO<�IJA#G9PBA$C

_a`bO�gbQNWvWdm�Wdm�RN`bO \ T�JXY³R^`bO�W QNO \ O \ gKxMW : L,T 9 xMO�YKH(Wdm�l�W Ybl�O�gKRNLºTdYKH³RNO�lU`bYKJMrs[bO�L�mnQNW \
R^`KO)R^`bO�W Q : Wdm­l�W Y;k O¡� 9 WjHKJMO�L�z�LN[ 9K\ TVYKJMmnWVxXH�t O�W \ O�R^Q : z�TVYbHZ{ZW Ybt O¡�¼G \ g��O�QNOqO�rv[bTVRNJMW YbL �
Ï)JMkdO�Y�T.LSR^QPJMl�RPx : l�W Y;k O¡��l�W \ g�Tdl6R�µ ��Ü*) LN[ 9K\ TVYKJMmnWVxXH�� R\S U z o O-tdJMkdO?Tql�WdYbLPRNQN[bl6RNJ]k O
gbQPWjWdm�Wdm­R^`bOqO¡�jJMLPRNO�Ybl�O,Wdm+T�µ � W�kVTVxMWdJMH�Z l�W Y;RUTVJMYKJMYbt�� JMY'mnW [KQ	LPR^O�gbL�µ¥LNO�O Ç JXt [KQNO ° ¶ ®

" é�ó�� ù�` � O o J]xMxjLN`bW o R^`bTVR�z 9;: O¡�vR^O�YKHKJXYKt)R^`bO�W [KR o TdQNH�[bYKJ]R5YbW Q \ TVxvWdm�TfYKW YbLPJMYbt [v�
xXTdQ+LP[bgbg|W QPR�` : g|O�QNgjxÆTdYKOaR^W.T)L \ T�xMxKYbO�JMt ` 9 WdQN`bWvWjH,Wdm�R^`bO�g�WdJMY;R�Wdm�l�W Y;RUTdl6R�zdJ]R5JML5g�WdLNLPJ 9 xMO
R^W?LPx]JXHbO�O�TdlU`�YbWdYbLPJMYbt [KxXTdQ5LP[bgbg|W QPR+` : g|O�QPgKxXTdYbOaxMWjl�TVxMx : � _a`KJML5JXY;k WVxMkdO�L�LPRN[bH : JMYbt.R^`bO�LNO�l¡�
W YbH�WdQNHbO�Q 9 O�`�T�ksJXW Q.WVm*RN`bOºl�W QNQPO�LNg|W YbHjJXYbt�`bO6JXtd`sR.mn[KYbl�RPJXW YKL � y : [KLPJMYbt'T�g�TdQPRPJMRPJXWdY�Wdm
[bYKJ]R :�o O?RN`bO�Y�l�W YbLSR^QP[bl�R-T�µ ����¸ YbW YbLSJXYKt [KxXTdQ�LP[bgbg|W QPR�zjJ � O � zKT�[bYKJ]R	YbWdQ \ TVx�k O�l�R^WdQ�Ô�O�xMH
tdJ]k O�Y 9;: T�µ�����¸ \ TVgbgKJMYbtÅÝ ® � Þ ß¡UM��¸ o `KJMlU` t O�YbO�QNTVR^O�L.YbW YbLSJXYKt [KxXTdQ)LN[Kgbg�WdQPRq` : �
g|O�QNgjxÆTdYKO�L8TVxMW YbtZ� � µ¥_a`bO \ WVRNJ]kdT�RNJMW Y�mnW Q)R^`KO�LNO�RNO�lU`bYKJMrs[bO�L�l�W \ O�LqmnQPW \ l�W YbLSJXHbO�QPJMYbt
R^`KO,LNg|O�l6JÆT�x+l�TdLNOºWVm�l�[bQSk O�L?JXYÃS�¶;z�LNO�O,G?gKg�O�YbHKJ�� y � ¶ Ç [KQPR^`KO�Q \ W QPOdz|R^`bQPW [bt `BT�l�TVQNO�mn[jx
LPRN[bH : Wdm�R^`bO�QNO�t [KxXTdQPJ]R : Wdm�RN`bO�HKJXLSRUTdYKl�O�mn[KYbl�RPJXW Y³k O�QNLN[KL,R^`�T�R,Wdm�R^`bO�O�YKH(g|WdJXY;R \ Tdg
JMYBL \ TVx]x­R^[ 9 [jxÆTdQfYbO�JMt ` 9 W QN`bWvWvHbLfWVm*� z o O o J]x]x+LP`bW o R^`�TVR�JMLfJMLfg|W LNLSJ 9 xXO,RNW�l�W YbLPRNQN[bl6R
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ÝÀLNWpR^`bTVRqL \ TVx]x�g|O�QPRN[bQ 9 TVRNJMW YbLqWdm�� TVxXWdYbt�ÝÀTdQNO�Tdl6R^[�T�xMx : µ � ´ O�kdO�Y²R^`bW [Kt `�z#Ý¿JXL.JMY
t O�YbO�QNTVxÐW YKx : µ ����¸ � � `bO�Y,Ý�`�TdL	R^`jJXLfTdHbHKJ]RNJMW Y�T�xÖgbQNWdg�O�QPR : z o O8L^T : R^`�T�RÁÝ²JMLaá|�U¨Uá�«6� �

" é�ó�� þ!` y : g�O�QPRN[bQ 9 JMYbt)� JXY o TdQNH�T-HKJMLPR^TdYbl�O�Wdma¹�T�xXW YKtJÝ�µ�LNO�O Ç JMt [bQPO ½ ¶^z TdYKH�R^`KO�Y
9 [KJ]xMHKJXYKt�T�R^[ 9 [KxÆTVQ?` : g�O�QNLN[KQPm�Tdl�O�Wdm�Q^TdHjJX[bL�¹?TdQNWd[bYbH�R^`KO,g|O�QPRN[bQ 9 O�H�LP[ 9b\ TdYKJ]mnWdxMH�z o O
o J]xMxÐLP`bW o R^`bTVR	R^`bO�QNOqO6�vJMLPRNL?T�µ � LPRNQPJMl�RNx : l�WdYskdO6�'g�T�R^lU`Z¾�zvJ � O � z�T�l�W \ g�Tdl6R�O \,9 O�HKHbO�H
` : g�O�QNLN[KQPm�Tdl�O o J]R^` 9 W [bYbH�TVQ : z o `KJXlU`'l�WdYsR^TVJMYbL�� TdYbHpJXLaR^TdYbt O�Y;R	R^W�O�kdO�Q : ` : g|O�QPgKxXTdYbO
t O�YbO�QNTVR^O�H 9;: Ý � � O.HbW�R^`jJXL�zbJXY�W YbO.LSR^O�g�z 9;: [bLPJMYbt�T,kVTdQPJXTVRNJMW Y�WdmÐR^`KO8O�YbHbg|WdJMYsR \ Tdg�z
9 TdLPO�H W YªÝ�zÐRNW�O \,9 O�H(T'g|W QSRNJMW Y²Wdm�RN`bO�[bYKJ]R�YKW Q \ TVx 9 [KYbHKxMO�Wdm	� � Ç WdQ)R^`bO�LNg|O�l6JÆT�x
l�TVLNO o `bO�Y�� JML�T�LNgbTdl�Opl�[bQPkdOdz�JMRºJML�g|W LNLSJ 9 xMO�R^W�l�TdQNQ : Wd[KRºR^`jJXL�l�W YbLPRNQN[bl6RNJMW Y rs[KJMRNO
O6�jgKx]JMl�J]RNx : TVYbH�W 9 RUT�JXY�mnW Q \ [KxXTdL	mnW QaR^`bOql�[bQPkVTVRN[bQNOqWdm­R^`bOqg�T�R^lU`�z�LNO�O�Gfgbg|O�YbHKJ�� Ñ?�

" é�ó�� �_` � O o JMx]xaLP`bW o R^`�TVR,O�kdO�Q : LPRNQPJMl�RPx : l�W Y;kdO6�ÀgbTVR^lU`¿l�TdY 9 O�O¡�vR^O�YKHbO�HÀR^WBT
µº¸�¨�ª�¯d¤X¨� ^]ÃZ�z�J � O � z|T�l�xMW LNO�H�` : g|O�QPLN[bQSm�Tdl�O o `bW LPO,Q^TVHKJMJ­Wdm+l�[bQSkVTVR^[bQPOdz�JXYBT�t O�YbO�QNTVx]JX��O�H
LNO�YbLNOVz*TdQNO 9 W [KYbHbO�H T 9 W�k O�TdYbH 9 O�xMW o79;: g�WdLPJ]RNJ]k Opl�WdYbLPR^TdY;R^L � � O�l�W YbLSR^QN[Kl�RºZÈµ¥LNO�O
Ç JMt [bQPO Á ¶ 9;: µnJ^¶�mnW Q \ JMYbt�R^`bOqJXYKYbO�Q�g�TdQNTVxMxMO�xÐ` : g|O�QNLP[bQPm�TVl�O,WVm�¾ TVRfT�L \ TVx]x�HjJXLSRUTdYbl�O½¹�z
µ�J]J+¶fR^Tdh;JXYKtZR^`KO�JMY;R^O�QNLNO�l�RPJXW Y(Wdm	TVx]x 9 TVx]xML�WdmaT'LP[?´�l�JMO�Y;RNx : xÆTdQPt O�Q^TdHjJX[bL8l�WdYsR^TVJMYKJXYKtZR^`KO
g|O�QPRN[bQ 9 O�H�` : g�O�QNLN[KQPm�Tdl�OdzbTVYbH�µnJMJ]J+¶�mnWdQ \ JXYKtqRN`bO-W [KRNO�Q�g�TdQNTVxMxMO�x 9 WvH : Wdm|R^`bO	JMY;R^O�QPLNO�l�RNJMW Y
TVR�R^`bO�HjJXLSRUTdYbl�OÎ¹ � µ¥_a`bO�LNO�l�W YbH�LSR^O�gÄJMY;k Wdx]k O�L�gbQNW�ksJXYKt TdYÄTdY�TVxMW t [KOBWdm y xXTdLPlU`bhdOV�ØL
QNWVxMx]JXYKt�RN`bO�WdQNO \ mnWdQ	` : g|O�QPLN[bQSm�Tdl�O�L o J]R^` 9 W [KYbH�TdQ : � ¶

" é�ó�� 	#` � O o J]x]xÎLP`bW o R^`�TVR 9;: TdgbgKx : JXYbtºT�l�O�QPR^TVJXY�l�W Y;k WVxX[KRPJXWdY�zKHb[KOfR^W,Û � ÍjlU`KYbO�J��
HbO�Q�z�R^WpRN`bO�{'JMYbhdW o LNh;J*LN[Kgbg�WdQPR.mn[bYbl6RNJMW Y³Wdm9Z�zÖTdYKH�R^`bO�Y(T�tdxM[KJMYbt o JMRN`�R^`bO�TVJMH²Wdm�T
}­¬j«n] 9 [ \ gBmn[KYbl�RPJXW Y�WdYBR^`bO�LNgb`KO�QNOVz�JMRfJXLfg�WdLNLPJ 9 xMOºR^W�l�W YbLSR^QP[bl�R8T�LNO�rs[bO�Ybl�OmZlà+Wdm�µ��
l�xMW LPO�H³` : g|O�QPLN[bQSm�Tdl�O�L o `KJMlU`(l�W Y;RUTVJMY � TVYbH²l�W Y;k O�QNt O�RNWÃZ � � O o J]xMx�LP`bW o R^`bTVR�zÎmnWdQ
O�kdO�Q :&á z@Zlà*`�TVL8[KYKJMmnWdQ \ x :²9 W [bYKHbO�H g�W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO�O6�jl�O�gKR�JXY T'L \ TVxMx*YbO6JXtd` 9 W Q��
`bWvWjHpWVm�� o J]R^`�ÔK�jO�H'Q^TdHKJM[bL ´ `bW o O6k O�Q�z|J]R	R^[KQNYbL	W [jR	R^`�TVR	RN`bO�LPOqL \ TVx]xÐYbO�JMt ` 9 WdQN`bWvWjHKL
l�WdYskdO�QPt O8RNW�¾ [bgpR^W�R^`bOqLNO�l�W YKHBW QPHbO�Q ´ R^`bO�QNO6mnW QNOVz�RN`KJML�LPO�rs[bO�Ybl�O o JMx]x­O�k O�Y;R^[�TVx]x : `bT�kdO
g|W LPJ]RNJ]k O8l�[bQSkVTVR^[bQPOqYbO�TdQf� TdL o O6xMx ´ R^`s[bL�z|gKQNWvHb[bl�JMYbt�R^`bOqHbO�LPJMQNO�HBW�kVTVxXWVJXH �
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� O8LNT : � R\SMU3JML�T�µ��)Yj��HKJ \ O�YbLPJMW Y�TVxÐO \,9 O�HbHKO�H�LP[ 9b\ TdYKJ]mnWdxMH'J]m+O6k O�Q : g|WdJXY;R-Wdm5�
`�TdL�T�YbO6JXt ` 9 W QN`KWjWvH�zb[bYKHbO�Q	R^`KO8LP[ 9 LPg�Tdl�OqR^Wdg�WdxMW t : z o `KJMlU`ZJML�µ��^�¼HKJ]Ó�O�W \ W QPgb`KJMlqRNW�TdY
W g|O�YÀLP[ 9 LNO6R�Wdm-R^`bO�`bTVxMmnLPg�Tdl�O�é�ê � � O�LNT : TBk O�l�R^WdQmëtìÔí®SMU JML��£¯d©
Vj«6©���R^W�� T�R

î J]maRN`bO�QPO�O6�vJMLPRNL�TZl�[bQPkdO�ï ® µNðl¹�ñ�¹�¶�Þ � z+LN[blU`¿RN`�TVR�ï�µ ' ¶Jò î TdYbH&ï�ógµ ' ¶tòôëtì � Ì�m
õ ® � ÞÈS4JML�T�µº¸�mn[KYbl�RPJXW YÎzbR^`bO�Y o O�HKO�Ô�YbO

ëtìvõ ® ò³µÑõÉöFï_¶ ó µ ' ¶÷ñ

R^`KO�HbO�QPJ]kVTVRNJ]k O�WVmYõ TVR î JMY R^`KO�HKJMQNO�l�RNJMW Y&ë�ì � _a`bO�LPO�R�Wdm-TVx]x�RUTdYKt O�Y;R8k O�l6R^W QPL,R^WB�
TVR î JXL.HbO�YbWdRNO�H 9;:,ø ì�� z�R^`KO���¯d©
Vj«6©��*�¼áK¯v¢U«�Wdm�� TVR î � Ò WdRNO,R^`�T�R?JMY�W [bQ)HbO6Ô�YKJ]RNJMW Y
ø ì�� JXL�T�LP[ 9 LPg�Tdl�O?Wdm_S U � _a`KO?W QSR^`bW tdW Y�TVx�l�W \ gKxXO \ O�Y;R-Wdm ø ì�� JMYuS U JXL�HbO�YbWVR^O�H 9s:
ø ì��®ù5zKR^`KO�©Î¨��¡à�¯d¤��¼áK¯v¢U«.Wdm�� TVR î �

y : T�ªd«U¢6�¼¨���}a«6¤r]�TVxMW Ybtº� o O \ O�TdYpT \ TdgbgjJXYbtcë ® � ÞúSMU�z î ûü ð_ÞÏëtì � � O?LNT :
ë JML.T�RUTdYKt O�Y;R)kdO�l�RNW Q)Ô�O6xXH�J]m�zÎmnW Q)T�xMx î í � z¥ë�ìÉí ø ì�� � ÍsJ \ J]xÆTdQSx : z¡ë JXL)T�YbW Q \ TVx
k O�l�RNW Q�Ô�O6xXH³JMmFë�ìÃí ø ì��®ù5z­mnWdQ,TVx]x î í � � Ì�mYõ�íÄµ�¸�µ��d¶?R^`bO�Y�z�mnW QqO6k O�Q : R^TdYbt O�Y;R
k O�l�RNW Q�ÔbO�xMHÃë¿z o O8HbO�ÔbYbO,T�YbO o mn[bYbl6RNJMW Y�ëÔõ 9s: LNO�RPRNJMYbt

µ^ëÔõ#¶�µ î ¶ ® ò�ëtìvõaý

± O�R ø � ® ò þìÄÿ�� ø ì�� z-RN`bO(�£¯d©
Vj«6©��½eqWv©a]K¤X«BWdm�� � Ív[bgbg|W LNO�� ® � Þ SMU�z î �ü ð_Þ
µØõ ¸ µ î ¶�ñÄýÄýqý¡ñ�õ U µ î ¶n¶|JXL­TaRUTVYbt O�Y;RÐk O�l�RNW Q­ÔbO�xMH�zVRN`bO�YqR^`bO�HKJ]Ó�O�QNO�Y;RNJXTVxvWdm���z���� ®�ø � ÞÈSMU
JML�HKO�Ô�YbO�H 9;:

�	��µ�ëtì�¶ ® ò³µ�ëtìvõ ¸ ñÄýÄýÄý_ñnë�ì�õ U ¶�ý
± O�RMë¿z�
 ® SMU4Þ°S¨U 9 O-T.g�TVJMQ�Wdm�k O�l�R^WdQ�ÔbO�xMHbL�zsR^`bO�Y o O-HbO6Ô�YbO�T.YbO o k O�l6R^W Q�Ô�O6xXHÎz
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�
û

�z 9;: LPO�RNRPJXYKt

µ �
û

m¶gì ® ò�
 �Äµ^ëtì�¶ ò �

û�! 
~ý� JML)R^`bO�LPR^TdYbH�TVQNH ± O�ksJ]� Ñ JMksJ]RUTÀ¢U¨�©�©Î«U¢6�¥ £¨�© W Y S~U � Ò W o QNO�l�TVx]x�R^`bTVR�z�mnW Q)TVxMx î í�� z
o O�l�TdY o QSJMRNOcSMU[ò ø ì�� " ø ìÝ�®ù �q± O�Rºµ*¶$# ® SMU[Þ ø ì�� z�TdYbHÆµ*¶:ù ® SMU Þ ø ì��®ù
9 O8RN`bO�l�W QNQPO�LPg�W YKHKJXYKt�gbQNW�Â�O�l�RPJXWdYbL�zÎTdYbHZxMO�R�ë TVYbH%
 9 OqRUTVYbt O�Y;R�k O�l�R^WdQfÔ�O6xXHbLfW Y�� ´
R^`KO�Y�z o O�LPO�R

�
û ! 
 ® òÒµ �

û ! 
º¶ # ñ TVYbH &�µ^ë�ìoñ'
�ì�¶ ® òKµ �
û ! 
½¶ ù ý� JMLqRN`bO� Ú©a]�W�¢U«n]�¢U¨�©�©Î«U¢6�¥ £¨�©(W Y � TdYKH(& ®!ø ì�� ) ø ì�� Þ ø ì��®ù JMLqhsYbW o Y¿TdL.R^`KO

��«U¢U¨�©a]�ä�Wv©a];¯dà�«6©���¯d¤�ä�¨��¡à Wdm.� � Ì�R�l�TdY 9 OBLP`bW o YTµ o O o J]xMxfHbW³R^`KJML�LP`bW QSRNx : ¶,R^`�T�R
µ �
û ! 
m¶ ù HbO�g|O�YbHKL,W YKx : W Y²R^`KO�kVTVxM[bO�Wdm�
 TVR î ´ R^`s[bL�z�&'JXL o O6xMx��¼HKO�Ô�YbO�H�z5TVYbH : JMO�xMHbL

R^`KOqmnWVxMxMW o JXYbt�O�rs[�T�RNJMW Y

µ �
û ! 
½¶ ò �

û ! 
+*,&�µ�ëtìoñ-

ì�¶�ñ
hsYbW o Y�TdL/.-¯�W;�U��0¡ä�¨��¡à½Wj¤]¯ �

G?Y¿J \ g�W QSRUTdY;R,gbQNW g|O�QSR : WVm	R^`bO�JMYbHb[Kl�O�H l�W YbYbO�l�RNJMW Y � JXL,RN`�TVR�JMR�JXL21	 £«6à�¯d©�©� �¯d©
o `KJMlU` \ O�TdYKL³RN`bOÀmnWdxMxMW o JXYKt ® xMO�RÎë TdYbH3
 9 OÀRUTVYbt O�Y;R³k O�l�R^WdQ³Ô�O6xXHKL W Y � TVYbH4 ëÃñ-
65 ® � Þ S 9 OpRN`bO \ TVgbgKJMYbt(HbO6Ô�YbO�H 9;: 4 ëÃñ-
65�µ î ¶mò 4 ëtì(ñ'
�ì75 ´ R^`bO�Y�z*mnWdQ�O6k;�
O�Q :98 ì�í ø ìÝ� z

8 ì 4 ë�ñ-
/5 ò 4 �2: ! ë�ñ-

ì;5<* 4 ëtì(ñ �/: ! 
�5�ý
± O�R>=÷ì 9 OfT8YKW Q \ TVx�kdO�l�RNW Q�R^W,� TVR î � � O-HbO�ÔbYbOfRN`bOq��XK¯6á�«.¨Uá�«6�P¯d�¼¨��@?�A ! ®�ø ì�� Þ

ø ì�� 9;:

?�A ! µ�ëtì�¶ ® ò³ð�µ � û ! =*¶ # ñ
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o `bO�QNOB=�JMLqTdY : xMWjl�TVx5O¡�vR^O�YKLPJMW Y WVm>=nìºR^W�T�YbWdQ \ TVx+kdO�l6R^W Q)Ô�O6xXH²W Y � � Ò W o xXO6R�
 9 O
TdY : R^TdYbt O�Y;R.k O�l6R^W Q)ÔbO�xMH³WdY³� z�R^`bO�Y 4 
~ñC=�5=ò ' zÖTdYbH�l�W YbLPO�rs[bO�Y;RPx : ' òKëtì 4 =Bñ-
B5Áò4 �
ûD! =Bñ'
�ì75E* 4 =�µ î ¶�ñ � û�! 
/5 ò 4 µ �

ûD! =�¶ # ñ'
�ì75<* 4 =�µ î ¶�ñ�µ � û�! 
º¶ ù 5¡z o `KJMlU` : JMO�xMHbL

4 ?FA ! ëÃñ-

ì;5¨ò 4 &�µ�ëtì(ñ-

ì�¶�ñC=÷ì75�ý
_a`bO�T 9 WÝkdO�mnW Q \ [KxÆT�LN`KW o LqR^`bTVRG?�A ! HbO�g�O�YbHbL8W YKx : W Y²R^`bO�kVTVxM[bO�Wdm>='TVR î ´ TdYbH�zÐmn[bQS�
R^`KO�Q \ W QPOdzbJ]R-LN`bW o L	R^`bTVRF&�µ�ëtìoñ-

ì�¶�JXLaJMYbHbO�g�O�YbHbO�YsRfWdm­R^`bO.O¡�vR^O�YKLPJMW YbLlë»TVYbH9
�z�TdL o O
`�TdH'l�xXTVJ \ O�H'O�TdQSxMJMO�Q �

_a`bO b   á���¢�Xv Ú�IHqp£å8 Ú¤Ú¤§ Ú©
VZ¢�Wj�¡ª�¯d�^Wj�^«,Wdm�� TVR î JXY'R^`bO�YbW Q \ T�x�HjJXQPO�l�RPJXWdYJ=÷ì8JXLfHbO�Ô�YKO�H
TdL

¾ µ î ñC=÷ì�¶ ® ò HbO�RÄµK?FA ! ¶÷ý
Ì�m�� JML.T�` : g|O�QNLP[bQPm�TVl�Odz�J � O � z�J]R)`�TdLfl�WvHKJ \ O�YbLPJMW Y } z|R^`bO�Y%?�A ! JML)hsYbW o Y²TdLfRN`bOMLB«6 Ú©�p
Vs¯d�¡��«6© à�¯6áÀTVYbH ¾ µ î ñC=÷ì�¶	JML 9 O�RNRNO�Q.hsYbW o Y³TdL)R^`KON.-¯�Ws�U��p£å8�^¨�©Î«U¢-O;«6��¢�Wv�¡ª�¯d��Wv�^«�Wdm��
TVR î � Ç [bQSR^`bO�Q \ W QPOdz�J]m�� JML.T�R o WpHKJ \ O�YbLSJXW YbTVx5LP[bQPm�Tdl�O,JMY�S*¶vz�R^`KO�Y ¾ µ î ñP=÷ì�¶~ò ¾ µ î ¶
JML�QPO�mnO�QNQNO�H'RNW�LSJ \ gKx : TdL	R^`KOQ.-¯�W;�U�6 �¯d© ¢�Wv�¡ª�¯d��Wv�^«,WVm�� TVR î �

Ì�R,l�TdY 9 O�LN`bW o Y(RN`�TVRG?�A ! JML�T'LPO�x]mÆ��TdH�Â�WVJXY;R�W g�O�Q^TVRNW Q8TdYbH²R^`bO�QNO6mnW QNO�W QPRN`bW t WdY�TVx]x :
HKJXTdt W YbTVxMJM��T 9 xXOVz�J � O � zÎRN`bO�QPO�O6�vJXLSR^L8TdY�W QSR^`bWdYbW Q \ TVx 9 TdLSJXL�ë àì í ø ì�� z }m¿ á ¿ Â+zÎLN[blU`
R^`bTVR

?FA ! µ�ë àì ¶@ò4��à�µ î ñP=÷ìv¶�ë àì ý
��à�µ î ñP=÷ìv¶�TdQNO-hsYbW o Y�TdL�R^`KO	á|�¡ Ú©Î¢6  áK¯d¤�¢�Wv�¡ª�¯d��Wv�^«U�)WVmÖ� TVR î o J]R^`�QNO�LNg|O�l6R�RNW8RN`bO-YbW Q \ TVx
k O�l�RNW QF=nì z�TdYbHÅë àì TdQNO.R^`KO8l�W QNQPO�LPg�W YKHKJXYKt�á|�¡ Ú©Î¢6  áK¯d¤#]d Ú�^«U¢6�� £¨�©K� �

�F8�� RTGM<BL:GQEJ¢\G~HÅ ¡GQETS9A<UJLØ<(è
± O�R,� RKSMU 9 O�TdY²O \,9 O�HbHbO�H¿LN[ 9b\ TdYKJ]mnWdxXH � � O�L^T : Tp` : g|O�QPgKxÆTVYbOWV ��W�á;á�¨��¡�n���
TVR î íÀ� z|JMm î í(V TdYbH�� xMJMO�L?O�Y;RNJMQNO6x : JXYBW YbO,WVm�R^`bO�l�xMW LNO�H�`�TVx]mnLNg�Tdl�O�L)HKO�R^O�Q \ JMYbO�H
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9;: V � y : T��6���¡ £¢6�¥¤§¦���WÝá;á�¨��¡�� Ú©
V³` : g|O�QNgjxÆTdYKO�mnW Q8� o O \ O�TdY¿T�LN[Kgbg�WdQPR8` : g|O�QPgKxXTdYbO
o `KJMlU` JMY;R^O�QPLNO�l�R^Lº� TVRqWdYKx : WdYbO�g�WdJMY;R � Ì�m-� JML�µ ) O \,9 O�HKHbO�H�z�R^`bO�Y o O�LNT : V JML8T
©Î¨�©K�6 Ú©
V(Wv¤]¯d����W�á;á�¨��¡�Ö` : g|O�QPgKxXTdYbO�J]m�V JML�T-LPRNQPJMl�RPx : LN[Kgbg�WdQPRNJMYbt�` : g|O�QPgKxXTdYbO o J]R^`�¢U¨�©���¯v¢6�
¨�äp¨��N]v«6�p¨�©Î«6z­J � O � z î JXL�TZYbWdYbHbO�tdO�YbO�Q^TVRNO�l�QSJMRPJXl�TVx�g|WdJMY;R,Wdm�R^`bO�`bO�JMt `;R,mn[bYKl�RNJMW Y Wdm��
o J]R^`'QNO�LPg�O�l�R�R^W/V(zbLPO�O,ÍjO�l6RNJMW Y ½ � } �

± O�R 9 H�� HbO�YbWdRNO�R^`KO8«P¬ ���6 Ú©K�6 £¢ 9 W [KYbH�TdQ : Wdm|� zdJ � O � zVR^`KO�JMYsRNO�QPLNO�l6RNJMW Y�WdmjR^`bO�l�xMW LN[bQPO
Wdm�� o J]R^`�R^`KOºl�xMW LN[KQNO�Wdm�RN`bOºl�W \ gjxXO \ O�Y;R�WVma� JMY,S U � Ì¼Y�gbTdQPRPJXl�[KxÆTVQ�z�YbWVR^O,RN`�TVR)JMY
t O�YbO�QNTVx 9 H�� XòZY|� z o `bO�QNO o Op[KLNO9Y|� RNW�HbO�YKWdR^O�RN`bO� Ú©��¥�¡ Ú©K�6 £¢ 9 Wd[bYbH�TdQ : WVm)� �
GfxMLNW�YKWdR^O�RN`�TVR�JMm?� JML�l�W \ g�Tdl6R�z5RN`bO�Y 9 Hf� ò � o `bO�YKO�k O�Q�l�WvHKJ \ µ��T¶QXò ' z�TVYbH
9 H?� ò[Y|� WVR^`bO�Q o JMLNO �

� OBL^T : T(LN[ 9K\ TVYKJMmnWVxXH � R SMU JXL³¢U¨�©�ªd«P¬ zJs�«N¯�O�¤§¦²�6���¡ £¢6�¥¤§¦ ¢U¨�©�ªd«P¬ zaW Qp�6�¥�¡ £¢6��¤§¦
¢U¨�©�ªd«P¬ ´ JMm�z�R^`bQPW [bt `�O6k O�Q : g|WdJXY;R î í 9 Hf� R^`KO�QNO�gbTdLNLPO�L�zÐQPO�LNg|O�l6RNJ]k O6x : z+T�LP[bgbg|W QPRPJXYbtKz
LPRNQPJMl�RPx : LP[bgbg|W QPRPJXYbtKz�W Q	YbW YbLSJXYKt [KxXTdQ-LN[bgbg|W QSRNJMYbt�` : g|O�QNgjxÆTdYKO �

G l�W \ g�Tdl�R�l�W YbYKO�l�RNO�H�LP[ 9b\ TdYKJ]mnWdxMH�Wdmql�WvHKJ \ O�YbLPJMW Y���O�QNW JXL�l�TVx]xXO�HÄT\e6¨q]d¦ � � O
HbO�YbWdR^OpRN`bOpLNg�TVl�O�Wdmfl�W Y;k O¡� 9 WvHKJMO�L�JMYÆSMU 9;:]\ U � Ì�R�JXL�O�TdL : RNW²LN`bW o RN`�TVR \ U JML
l�xMW LPO�HB[KYbHbO�Q�^Z Ú©_O;¨vs+�-O� ���Wvà�z�TdYbH���¢N¯d¤]¯d�.à½Wj¤§��  á|¤§ £¢N¯d�� £¨�©�HbO�Ô�YKO�H 9;:

?`*ba ® òdc�eB*bfJghe�í%?cñi&;Â<j>fuíNa`k
ñ�TdYbH
l ? ® òdc l emghe,í%?nk ´

o `bO�QNOG?ITdYbH9a7TVQNOqTdQ 9 JMRNQ^TdQ : LP[ 9 LNO6R^LfWdm#S~U TVYbH l » ' � GfxMLNWKz¡µ \ UlñNHKJXLSRq¶�JMLfTºxMWjl�TVx]x :
l�W \ gbTdl�R \ O�RNQPJMl�LPg�Tdl�O o `bO�QNO�·PHKJMLPRn¸�HbO�YbWdRNO�L-R^`bOBo.¯�Ws�q]v¨��qp³]d X�6�£¯d©Î¢U«qHbO�ÔbYbO�H 9s:

HKJMLPRÄµK?cñ'am¶ ® ò�JXYKmrc l Ã ' gs?dR+at* l a U ñD&;Â<j�aDRu?b* l a U k
ý
a U HKO�YbWdRNO�L-R^`bOq[bYjJMR 9 TVx]xÖJMYÅS U �
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�F8Ø× v®�ÛG9æJ>M�m>MEJ>M��èÁ¢BL:¢
± O�R�� RdS U 9 O�TdY²O \�9 O�HbHbO�H µ � LN[ 9K\ TVYKJMmnWVxXH�zÖRN`bO�Y o O�LNT : õÇí µ�w^µ��d¶^zyx ¿ ��z�J]m
mnW Q	O6k O�Q : î í²� zbR^`KO�QNO.JML-TºxXWvl�TVx�lU`�TdQPR�µ$zQñ-{¡¶Uz î ímz,zKLN[blU`'R^`�TVR�õmöT{ ��¸ ® S U ÞÈS4JML
µ w�� ÍsJXYbl�O�RN`bO8RNQ^TdYKLPJ]RNJMW Y \ Tdg 9 O�R o O�O�Y�xXWvl�T�x�lU`bTdQPRNL�JML)µ��Vz|TdYbHJx ¿ ��z�J]RfmnWdx]xMW o L�R^`�T�R
R^`jJXL-HbO6Ô�YKJ]RNJMW YZJML	JXYbHKO�g|O�YbHbO�Y;R)Wdm­xXWvl�T�xÖlU`�TdQSR^L �

Íj[bgbg|W LPO�õTí µ�¸�µ��d¶^z�RN`bO�Y o OpHbO6Ô�YbO�R^`KO�V �P¯o]d £«6©���Wdm�õÅTVL,R^`bO�[bYKJMrv[KO�R^TdYbt O�Y;R
k O�l�RNW Q)Ô�O�xMH²lU`�TdQNTdl�RNO�QPJM��O�H 9;: R^`bOºmnWdx]xMW o JMYbtpgbQPW g|O�QPR :|® mnWdQ?O�kdO�Q : RUTdYKt O�Y;R.k O�l�RNW Q)Ô�O�xMH
ë»W YB� z

4 µ�t Q^TdHÁõ¡¶gì(ñ÷ëtì75¨ò�ëtì
µÑõ#¶�ý
_a`bO�o�«U�U�6 �¯d©BWdm¨õ­z�efO�LNL!õ ®�ø � ) ø � ÞúS�zÖJXL-HbO6Ô�YbO�H 9;:

efO�LPL!õ@µ�ëtì(ñ-

ì�¶ ® ò�ëtì
µ|
cõ#¶$ð�µ �
û ! 
º¶:õañ

o `bO�QNO � JXL	R^`KOqJMYbHb[Kl�O�HBl�W YbYKO�l�RPJXWdYZW YB� �
� OfL^T : î JXL�T�l�QPJ]RNJMl�TVxÎg�WdJMY;R�WVm�õ�J]m�õ7� ! ò ' � Ò W o QPO�l�T�xMx|R^`�T�RaLPJMYbl�Otõ�JMLaQNO�TVx�kVTVxX[KO�H

ëtì
µØõ#¶mòÈõ���µ�ëtì�¶�mnW Q�O�k O�Q : ëtìÆí ø ì�� ´ RN`bO�QPO�mnW QPOdz�mnQPW \ R^`KOZHbO6Ô�YKJ]RNJMW Y�WVm)t QNTdHKJMO�Y;R
T 9 W�k O	JMR�mnWVxMxMW o L�RN`�TVR î JXL�T.l�QPJ]RNJMl�TVx�g|WdJMYsR*Wdm¥õ�J]mÖTdYbH�W Yjx : J]m�t Q^TdHÁõÅò ' � Ç [bQPRN`bO�Q \ W QNOVz
LPJMYbl�O �

ûD! 
 í ø ì�� z J]R5mnWdx]xXW o L5R^`bTVR�zdJ]m î JXL�T)l�QPJ]RNJMl�TVxKg�WVJXY;R�zse�O�LPL¥õ�µ�ëtì(ñ-

ì�¶ ò�ëtì
µ|
cõ#¶ �
� O8LNT : î JML�Tp©Î¨�©a]v«�Vj«6©Î«6�N¯d�¼«ql�QPJ]RNJMl�TVxÐg|WdJMYsR-J]m5e�O�LPL¥õ�µ�ëtì(ñ÷ëtì�¶�Xò ' mnW Q-TVx]x#ëtìWXò ' �

Ç JMY�TVx]x : z o O \ O�Y;RNJMW Y�R^`bTVR?RN`bO�efO�LNLSJÆTdY²TVYbH�t QNTdHKJMO�Y;RqTdQPO,QNO6xÆT�R^O�H 9s: R^`KO,mnWdx]xXW o JMYbt
mnW Q \ [KxXT

e�O�LPL¥õ�µ�ëtìoñ-

ì�¶@ò 4 �
ûD! t Q^TVHlõ�ñ-

ì75�ý

_ÐWÅLNO�O¿R^`bOÀT 9 W�k OVz,W 9 LNO�QSk O¿RN`�TVR,ëtì
µK
Íõ#¶ªò ëtì 4 tdQ^TdHÁõ�ñ-
65iò 4 �
û ! t Q^TdHÁõ�ñ-

ì75F*4 t QNTdHÁõ�ìoñ �

û ! 
�5¡z�TdYKH 4 tdQ^TdHÁõ�ìoñ �
û ! 
65¨ò³µ � û ! 
º¶:õ �
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×=8Û7 ~�G9ETSQA<UO¢BÚ�æ�CD>ME�LÛH�G9�Û£�¢E�cIJA$L:çQIQ<�H�Ú�EJ ¥<BLÛG9EJ¢<�t>MEJ£
EJG9EJ¢BLÛEJçQÚ��:>MP\¢BÚ����cG9P*<

± O�R�� R³SMU 9 O�TdY²O \�9 O�HbHbO�H(LN[ 9b\ TdYjJMmnWdxMH�z î í�� z­TdYbHÎÝ(ìÅí�ß¡UM��¸aTp[bYjJMRqk O�l�RNW Q
TdLPLNWvl�JXTVR^O�H o J]R^` î ´ R^`KO�Y�z o O8HKO�Ô�YbOqR^`KOqx]JMYbO�TdQJX�«6 ÌV�Xv��ä�Wv©Î¢6�¥ £¨�©Nx�ì ® � ÞúS 9;:

x�ì
µ�e_¶ ® ò 4 e#ñ�Ý(ì;5�ý µ ½ � } � } ¶

Ì�mq� JXL�TVR�xMO�TdLSR�µ�)�O \,9 O�HbHKO�H�z o OZLNT : � JML�T¿�6�¥�¡ £¢6��¤§¦ ¢U¨�©�ªd«P¬ELN[ 9b\ TdYjJMmnWdxMHEJ]m?mnWdQ
O�kdO�Q : g|WdJMYsR î í � RN`bO�QPO�O6�vJMLPRNL�TZ[bYKJ]R,kdO�l6R^W QcÝ(ì í�ß UM��¸ LP[blU`¿R^`�T�R î JXL8R^`bO�LPR^QSJXl6R
T 9 LPWdxM[KR^O \ T��vJ \ [ \ TdYbH�TqYbW YKHbO�t O�YbO�QNTVR^Ofl�QSJMRPJXl�TVx|g�WdJMY;R�WVmÎR^`KOf`bO6JXtd`sR*mn[bYbl6RNJMW Y�xÊì;zsJ � O � z
o O�QPO�rs[KJMQNO.R^`�T�R

xÊì
µ�e_¶ ¼ x�ì
µ î ¶�ñ µ ½ � } � ° ¶

mnW Q-TVx]x�e,í�� ð`c î k ´
µ¥tdQ^TdHFx�ì�¶ ì�ò ' ñ µ ½ � } � ½ ¶

mnW Q-TVx]x î í²� ´ TdYbH

µ¥efO�LNLix�ì�¶gì(µ�ëtìoñ÷ëtì�¶�Xò ' ñ µ ½ � } � Á ¶

mnW Q-TVx]x#ëtì�í ø � z�ë�ì2Xò ' �
Ò WdRNO	R^`�TVR�RN`bO	R^`bQPO�O-gbQPO�ksJXWd[bL�O�rs[�TVRNJMW YbL�RNW t O�RN`bO�Q o J]R^`�^³¨��^��«�0 ��¤X«6à�à�¯8J \ gKx : R^`�T�R

R^`KO�e�O�LPLPJXTdYBWdm�x�ì�TVR î JXL�Tdl6R^[�TVx]x : YbO�t TVRNJ]k O8HbO�ÔbYKJMRNOdz�J � O � z

µ£e�O�LPL xÊì�¶gìoµ^ë�ìoñnë�ìv¶ ¼�' µ ½ � } � � ¶

mnW Q-TVx]x#ëtì�í ø � z�ë�ì2Xò ' �
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Ì�m�TdY : [bYKJ]R,k O�l�RNW Q½Ý(ìpL^T�RNJMLPÔ�O�LºO�rs[�TVRPJXWdYbL�µ ° ¶UzFµ ½ ¶Uz+TdYbH�µ Á ¶Uz o O�L^T : Ý(ì�JXL,T(©Î¨�©�p
�6 Ú©
V(Wv¤]¯d�.��W�á;á�¨��¡�aªd«U¢6�¼¨���Wdm�� T�R î � _a`bO,` : g|O�QNgjxÆTdYKO�R^`KQNW [btd` î o J]R^`Z[bYKJ]R?YKW Q \ TVx�Ý(ì
JML?HbO�YbWdR^O�H 9;: V�ì zÎTdYbHBJML?l�TVxMxMO�H²T'©Î¨�©K�6 Ú©
V(Wj¤]¯d�.��W�á;á�¨��6�~Xv¦¡á�«6��á|¤]¯d©Î«�Wdm�� TVR î � Ò WdRNO
R^`bTVRFV�ì�ò�c�e,íÃS U g 4 e�ð î ñ÷Ý(ì;5¨ò ' k ´ W Q�zbO�rs[KJMkVTVxMO�Y;RPx : z

V�ìJò�c	eÃí�S U g7x�ì
µ�e_¶@ò[xÊì
µ î ¶Dk
ý µ ½ � } � � ¶

Ç QNW \ µ ° ¶�TVYbHªµ � ¶�J]R�mnWVxMxMW o L-RN`�TVR

� ��Vtìlò�c î k
ý µ ½ � } � ý ¶

± O�RWV%�ì HbO�YKWdR^O'R^`bO�l�xMW LPO�HÅ`�T�xMmnLPg�Tdl�O'HbO6R^O�Q \ JXYbO�H 9;: Vtì o `KJMlU`Ål�W Y;R^TVJXYKL�RN`bOZg|WdJMY;R

î *�Ý µ î ¶Uz�TVYbHpxXO6R�VÔ�ì HKO�YbWdRNO8RN`bOqWdR^`KO�Q	`�TVx]mnLNgbTdl�OVz�RN`bO�Y

V �ì ò�c�e,í�S U g�x�ì
µ�e_¶ ¿ x�ì
µ î ¶Dk
ý µ ½ � } � � ¶

Ç QNW \ µ ° ¶�TVYbHªµ � ¶�J]R�mnWVxMxMW o L-RN`�TVR

� R+V �ì ý µ ½ � } � ~ ¶

_a`s[bL�V�ìºJXL)T�LN[bgKg�W QSRNJMYbtp` : g�O�QNgKxXTdYbO�Wdm�� � {ZW QPO�W�k O�Q�zMµ ~ ¶aR^Wdt O�RN`bO�Q o JMRN`Æµ ý ¶aLN`bW o L
R^`bTVRFV�ì8JML�Tp�6���¡ £¢6�¥¤§¦�LP[bgbg|W QPRPJXYKt�` : g�O�QNgKxXTdYbO �

ÍvJMYbl�O 9s: TVLNLN[ \ gjRNJMW Y î JXL�T'l�QPJ]RNJMl�TVx�g|WdJMY;R,WdmTx�ì zÐJ � O � zFµ�t Q^TVH�x�ì�¶gìuò ' zÖRN`bO�Y³mnW Q8TVxMx
ëtìuí ø � z¡ëtì
µ|xÊì�¶Yò 4 µ¥t QNTdH�x�ì�¶ ìoñ÷ëtì75Yò ' ��± O6R�ï ® µNðl¹�ñ�¹�¶�Þ � 9 O�Tpµ ¸ l�[bQSk O o J]R^`
ï$µ ' ¶@ò î z�TdYbH�ï ó µ ' ¶ ò�ëtì;zbR^`bO�Y

' ò ëtìoµ|x�ì�¶ òÒµ|x�ì=öFï_¶ ó µ ' ¶@ò 4 ï ó µ ' ¶�ñ�Ý(ìv¶P5¨ò 4 ëtìoñ�Ý(ì;5�ý µ ½ � } � }�' ¶

_a`s[bL o O8l�W YKl�xM[bHbOqR^`�TVRÁÝ(ì8JXL-YbWdQ \ TVx�RNW�� TVR î zbJ � O � z

Ý(ìcí ø ì�� ù ñ µ ½ � } � } } ¶
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o `KJMlU`ÀTVxMLNWZLN`bW o L�RN`�TVR�V�ì�JML,TpRUTdYKt O�Y;R�` : g|O�QPgKxÆTVYbO�Wdm-� � ÍjW�R^`bO�W QPHbO�Q8Wdmal�W Y;RUTdl6R
9 O�R o O�O�Y�V�ì(TdYbH3� \ [bLSR 9 O³TVRZxMO�TVLPRZW YbO � GfxMLNW�YKWdR^O²R^`�T�RZLSJXYKl�O î JXLZT l�QPJ]RNJMl�T�x
g|WdJXY;R�Wdm�xÊì�R^`bO�Y mnW Q�TVx]x~ë�ì�ñ-
�ìÃí ø � zFµ¥efO�LNLix�ì�¶gì
µ^ëtì(ñ-

ì�¶tòÕë�ì
µK
�x�ì�¶Jò 4 �

ûD! 
Mñ�Ý(ì;5¡z
o `bO�QNO � HbO�YbWdR^O�L�R^`bO	LSRUTdYbHbTdQNH ± O�ksJ�� Ñ J]kvJ]RUTql�WdYbYbO�l6RNJMW Y�W YÍS U � Û-O�l�TVx]x�R^`�TVR 9s: Ï8TV[bLNL��
mnW Q \ [KxXT o O	`�T�k O �

ûD! 
Òò �
û�! 
9*2&�µ�ëtìoñ-

ì�¶ o `KO�QNO �

ûD! 
Òò³µ � û�! 
½¶ # JML+RN`bO�JMYbHb[bl�O�H
l�WdYbYbO�l6RNJMW Y�W YB� TVYbHJ&�µ^ë�ìoñ'
�ì�¶¨ò[µ �

ûD! 
½¶ ù JML	R^`bO8LNO�l�W YKHBmn[bYbH�T \ O�Y;RUTVxÐmnW Q \ Wdm�� �
ÍvJMYbl�O �

û�! 
 í ø ì�� z 9s: µ } } ¶�J]R	mnWdx]xXW o L-R^`�TVR 4 �
ûD! 
Mñ�Ý(ì;5 ò ' � _a`s[bL o O�`�T�kdO

µ¥efO�LPLix�ì�¶gìlò 4 &�µ�ëtì(ñ'
�ì�¶÷ñ�Ý(ì;5¨ò 4 ?�� ! ëtì(ñ'
�ì75�ñ µ ½ � } � }Ý° ¶

o `bO�QNOJ?�� ! ®¥ø ì�� Þ ø ì�� JML�R^`bOZLN`�Tdg|O'W g�O�Q^TVRNW Q�z�W Q�R^`bO � O6JXYKt;TdQPRNO�Y \ TdgÎzaWdmq� �
Û-O�l�T�xMx�RN`�TVR>?�� ! µ�ëtì�¶@ò³ð�µ � û ! Ý$¶$#+z o `bO�QPOlÝpJXL*TdY : HKJ]Ó�O�QNO�Y;RNJXT 9 xMO?O6�vRNO�YbLSJXW Y�Wdm_Ý(ìfR^W8T
xMWjl�TVxÎ[KYKJMR�YbW Q \ T�x|kdO�l6R^W Q�ÔbO�xMH � Ò WdRNO�RN`�TVR 9;: µ }Ý° ¶+RN`bO?YbWdYj�¼HbO�t O�YKO�Q^TVl : WdmMµ£e�O�LPL xÊì�¶gì?JML
O�rs[KJ]kVTVxMO�Y;R)R^W�YbW Yj��LPJMYbt [KxXTdQSJMR : Wdm�?�� ! � Ì¼Y�gbTdQPRPJXl�[KxÆTVQ�z�R^`bO b   á���¢�Xv Ú�IHqp£å8 Ú¤Ú¤§ Ú©
Vpl�[bQSkVTVR^[bQPO
Wdm5� T�R î HbWvO�L-YbWVR�kVTdYjJXLP`'JMY'RN`bOqHKJMQNO�l6RNJMW Y'Wdm Ý(ì;zbJ � O � z

¾ µ î ñ�Ý(ì�¶@ò HbO6R�µ�?�� ! ¶�Xò ' ý µ ½ � } � }�½ ¶

_a`bO�T 9 WÝkdOqO�rs[�TVRPJXW Y'LN`KW o L-R^`bTVR-R^`bOqW QPHbO�Q	Wdm+l�W Y;R^Tdl�R 9 O�R o O�O�Y�� TdYKHQV�ìqJXL�TVR \ W LSR
W YbO � Ç JMY�TVx]x : z�QPO�l�TVxMxfR^`�T�RpLPJMYbl�O 9;: TdLNLP[ \ gKRNJMW YÒµ£e�O�LPL xÊì�¶gì�JML�YbO�t TVRNJ]k O�HbO6Ô�YKJ]R^OVzfR^`KO
O�JMt O�YskVTVxM[bO�L.Wdm�?�� ! z�J � O � zÎR^`KO,gbQSJXYbl6JXgbTVx5l�[bQPkVTVRN[bQNO�L.Wdm*� TVR î JXYZR^`bOºHjJXQPO�l�RPJXWdYÔÝ(ì;z�TdQPO
YbO�t;TVRNJ]k O ®

��àØµ î ñ�Ý(ìv¶ ¼�' ý µ ½ � } � } Á ¶

Ò WVR^OºR^`bTVR)R^`KOºJ \ g|W QPR^TdY;Rqg�WdJMY;Rq`bO�QPOºJXL)RN`�TVRqT�xMx�gKQPJMYbl�JMg�TVx�l�[bQPkVTVRN[bQNO�Lq`�T�k O�R^`bO�LNT \ O
LPJMt Y � _a`bO�Tdl�RN[�TVxÐLPJMt Y�z o `bO6R^`bO�QfJ]R-JXL�g�WdLPJ]RNJ]k O8W Q-YbO�t;T�RNJ]k Odz�JML?T \ TVRNRNO�Q-Wdm5l�W Y;k O�YsRPJXWdY �
{ZW QPOql�W Ybl�QNO6R^O�x : z�J]m o OqQNO�gjxÆTdl�OcÝ(ì 9;: ðlÝ(ì8R^`bO�YBT�xMx���à���L o JMx]x 9 O8g|W LSJMRPJMkdO �



� �M�����¡���Ã�:���l�Á���>� } ý

×Y8Ø� �uÚ�æ�Ú��:>MP\EJA$LÛç9IYæcGQP�IJGYGY£�¢<�t£tL:¢�<?>MEJ ¡A³H�Ú�EJ ¥<BLÛG9EJ¢<�t>MEJ£¦<�IJA

A$EJ£ �cGQLÛEQ<�CD>M�

± O�Rº��êÔR[SMU 9 O�T'µ���Ü*)ql�W \ gbTdl�R�O \�9 O�HbHbO�H(LN[ 9b\ TdYjJMmnWdxMH � GfL,T�x o T : L o O�TdLPLN[ \ O
R^`bTVRf� \ T : `�T�k O�T 9 Wd[bYbH�TdQ : � _a`bO�©Î¨��¡à�¯d¤#eqWj©a]K¤X«.Wdm�� JML�HKO�Ô�YbO�H 9;:

� � ® ò�cQµ�e#ñ'�B¶�ghe,í³��ñ'�uí øD� � ù k
ý
Ì�R�JXL o O�x]x?hsYbW o Y�RN`�TVR � � JML�T \ TdYKJ]mnWdxMHEWVm)HKJ \ O�YbLSJXW Y�Ð o JMRN`ÅT²l�TdYKW YKJMl�TVxfµ ����¸
HKJ]ÓÎO�QNO�YsRPJÆT 9 xXO�LPRNQN[bl6R^[bQPO�JMYbHb[bl�O�H 9;: R^`bO�HKJ]ÓÎO�QNO�YsRPJÆT�x�LSR^QN[Kl�R^[KQNO�Wdm-� � � O�HbO�Ô�YKO�R^`KO
«6©a]qá�¨� Ú©��*à�¯6á|zbO�YKH ® � � ÞÈS U 9s:

O�YbH#µ�e#ñP��¶ ® òteB*b��ý
ÍvJMYbl�O o Oºl�W YbLPJMHbO�Q 9 WdRN`²� TdYbH øD� � TdL?LN[ 9 LPO�RNL8WVm¨S~U�z e TdYKH��ZTVQNO,kdO�l�RNW QNL)JMY�SMU ´
R^`s[bL�z­RN`bO�T 9 WÝkdO�JXL o O�x]x]��HbO�Ô�YKO�H � G?L.JML o O�x]x*hsYbW o Y�zQµ�e#ñ ' ¶-JML8T�QPO�t [jxÆTdQ)kVTVxM[bO�Wdm�O�YbH �
_ÐWZLPO�O�R^`KJML�zÐxMO�R�ë í øE��� · ��� � � z+TdYKH³LP[bgbg|W LNOmï ® µNðl¹�ñ�¹�¶�Þ � � z�� �ü ð_Þ µ�e$µ��÷¶�ñ'�aµ��÷¶n¶Uz
JML�T(l�[bQPkdO o JMRN`�ï$µ ' ¶�ò µ�e#ñ ' ¶�TVYbH�ï�ó+µ ' ¶�òÈë � _a`bO�Y�O�YbHD�Äµ�ëÎ¶�ò µ�O�YbHJövï_¶Øó µ ' ¶�òe�ó+µ ' ¶�*��oógµ ' ¶ � Ò W o LPJMYbl�O%�aµ��÷¶Åí ø ��� � � �®ù5z o OZ`�T�k O 4 e�ógµ��÷¶÷ñ'�aµ��÷¶C5�ò ' o `jJXlU` : JMO�xMHbL4 e�ó µ��÷¶�ñP�
ó µ��÷¶C5~ò³ð 4 e�ó ógµ��÷¶�ñ'�aµ��÷¶P5 ´ RN`bO�QPO�mnW QPOdz 4 e�ó+µ ' ¶�ñP�
ó µ ' ¶P5¨ò³ð 4 e�ó ógµ ' ¶�ñ ' 5 ò ' � _a`s[bLFe�ógµ ' ¶
TdYbHb�oó+µ ' ¶�TdQNO'g�O�QNg|O�YbHjJXl�[KxÆTVQ ´ LNWbz�O�YbHD��µ^ë�ìv¶Éò ' J]m.TdYbHEW YKx : JMm�e�ó+µ ' ¶mò¡�
ó µ ' ¶mò 'K´
J � O � z�JMmfTdYKH WdYKx : JMm�ë ò 'K´ RN`s[bL�µ�e#ñ ' ¶)JXL�T�QNO�t [KxXTdQºkVTVxM[bO � _a`KJXL�RNW t O�RN`bO�Q o J]R^` R^`KO
JMYskdO�QPLNO(mn[bYKl�RNJMW Y R^`bO�W QNO \ zqTVYbH RN`bO³m�TVl�R�R^`�T�RZO�YbH�¢¢ �6£¥¤ ��¦ JXL'W YbO¡��RNWV�¼W YKOdz : JMO�xMHbLBR^`KO
�^WBeqWv¤]¯d�)©Î«6 ÌV�X?e6¨��÷X�¨�¨q]º�+X�«U¨��^«6à o `KJXlU`pLSRUTVRNO�L�RN`�TVR�O�YbH \ TdgKL	TdY�W g|O�Y�YbO�JMt ` 9 WdQN`bWvWjH�Wdm
� )(c ' k8HKJMÓ�O�W \ WdQNgb`KJMl�T�xMx : JXY;R^W½S U � {'W QNOqgbQPO�l�JMLNO6x : z|xMO�R

��§ � ® òdcQµ�e#ñ'�B¶~í � � g�¨©��¨ ¼ ¹<k
ñ TdYKH ø�ªi«r¬ § � ® òÄO�YbH#µ ��§ �T¶�ñ
R^`KO�Y�R^`bO�QNOqO6�vJMLPR^L?TdYÃ¹Y» ' LP[blU`ZRN`�TVR

��§ � ­�®'¯ü ð_Þ ø�ªi«r¬ § �
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JMLfT�µ ����¸ HKJMÓ�O�W \ WdQNgb`KJML \�� Ì¼YZgbTdQPRPJXl�[KxÆTVQ�z�TdLPLN[ \ JMYbt�¹aJML�LP[?´�l�JMO�Y;RNx : L \ TVx]x£z�LPO�R

a�°U� ® ò�cQµ�e#ñ'�B¶~í � � gD¨©��¨=ò l k
ñ &sÂEj ± °U� ® ò O�YKH#µ|a�°U�d¶�ñ
o `bO�QNO '½¼ l ¼ ¹ ´ R^`bO�Y�zD± °¡� JML-T�µ�����¸*O \,9 O�HbHKO�H'` : g|O�QPLN[bQSm�Tdl�O8Wdm#SMU,zbLSJXYKl�OGa�°¡� JML
TdYºÐ�ð } HjJ \ O�YKLPJMW Y�TVx|LN[ 9b\ TdYKJ]mnWdxXH�Wdm ��§ � � � O-l6xÆTVJ \ zs`bW o O6k O�Q�zjRN`�TVR²± °¡� g|W LNLPO�LNLPO�L
T�`KJMt `bO�Q.HbO�t QPO�O�Wdm*QNO�t [KxXTdQPJ]R : � _­WpLPO�O�R^`jJXL)xMO�RGj ® S¨UDÞ S 9 OºR^`KO�HKJXLSRUTdYKl�Oºmn[bYbl6RNJMW Y
Wdm5� zbJ � O � z

jaµ î ¶ ® ò HKJMLPRxµ î ñ¡�d¶÷ý

� O�l6xÆT�J \ RN`�TVR²± °¡� ò�j?��¸�µ l ¶^zsTdYbH2j�zsQPO�LPRNQPJMl�RNO�H�RNW ø�ªi«r¬ § �fð�� JML*T�µ��aLN[ 9b\ O�QNLSJXWdY �
_a`KJML o W [KxMH�LP`bW o R^`�T�R@± °U� JML�JMY�m�Tdl�Rfµ�� � _­W�gbQNW�k OqR^`KO�LNO,TdLNLPO�QSRNJMW YbL�z o O8Ô�QPLPRfHbO�ÔbYbO
T�g�TVJMQ-Wdm \ TdgKgKJXYKt L�eÐz�� ®�ø�ªi«�¬ § � Þ � 9s:

e$µ î ¶ ® ò+³ ¸ µ¥O�YKH ��¸ µ î ¶N¶�ñ &;Â<j �!µ î ¶ ® òu³ ) µ¥O�YbH ��¸ µ î ¶n¶�ñ
o `bO�QNO � � ´�µ�e#ñ'�B¶¶µ¸·ü ð¡Þ eÆí�� z­TdYbH � � ´®µ�e#ñ'�B¶¹µ¸ºü ð¥Þ �ÔíÇSMU ��Ñ xMO�TdQSx : zye(TdYbHN�
TdQPO�µ�����¸ � Ç [bQSR^`bO�Q \ W QPOdz�LPJMYbl�OGe$µ î ¶E*b�aµ î ¶¨òÄO�YbH#µ�e$µ î ¶÷ñ'�aµ î ¶N¶@ò î zbJ]R-mnWdx]xXW o L	R^`�T�R�!µ î ¶@ò î ð(e$µ î ¶�ñ
J � O � z î ðQe$µ î ¶�JXL�g�O�QNg|O�YbHjJXl�[KxÆTVQ�R^Wº� TVR²e$µ î ¶ � _a`jJXLaLP`bW o L�R^`bTVR²e$µ î ¶5JML	T8l�TdYbHjJXH�T�R^OfmnWdQ
9 O�JMYbt�RN`bO�l6xXWdLNO�LSR)g|WdJMYsR�Wdm�� RNW î z�TdYKHBLPJMYbl�O�mnW Q-O�kdO�Q : g|WdJMY;R î zbJMY ø�ªi«r¬ § � z�RN`bO�QPO8JML
W YKx : W YbO-g|WdJMYsR>e$µ î ¶Qí�� LN[KlU`�R^`�T�R î ð�e$µ î ¶5JML�g|O�QPg�O�YbHKJMl�[KxXTdQ�R^W�¾�z o Ofl�W Ybl�xM[bHbO�R^`�T�Re$µ î ¶�JML	JXYKHbO�O�HZR^`KO8l6xXWdLNO�LSR?g|WdJMY;R-Wdm�� R^W î zbJ � O � zDj�µ î ¶@ò¶¨ î ð(e$µ î ¶�¨Ýz�W Q	O�rv[jJMkVTVxMO�Y;RNx :j�µ î ¶@ò¶¨©�aµ î ¶¸¨xý
_a`bO�T 9 W�k O,O�rs[�TVRPJXW Y�LP`bW o L?R^`bTVR�jy¢¢¼»�½r¾q¿|À � � � JXL?µ ����¸ ´ R^`bO�QNO6mnW QNOVz�R^`KOºt Q^TVHKJXO�Y;R)Wdm>j�JML
o O�x]x]��HbO�Ô�YKO�HBmnW Q-T�xMx î í ø�ªi«r¬ § � ð � � � Oql6xÆTVJ \ R^`bTVR

µ¥tdQ^TdH�j?¶gìlò �aµ î ¶¨©�aµ î ¶�¨ ý
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_a`bO�T 9 W�kdO�O�rv[bTVRNJMW Y o W [KxMH¿LP`bW o R^`�T�R,t QNTdH�jZJML,µ ����¸ z�TdYbHÎz�R^`KO�QNO6mnW QNOVz o W [KxMH(J \ gKx :
R^`bTVRFj \ [KLPR 9 O8µ � �

_­W³gbQPWÝkdO'RN`bO'T 9 WÝkdO o O'YbO�O�H RN`bO�Vj«6©Î«6�P¯d¤§ ÁH�«n],.-¯�W;�U��0Ð¤X«6à�à�¯ o `KJMlU`�LSRUTVRNO�L�R^`�T�R
mnW Q�O�kdO�Q : î í¹± °¡� z��!µ î ¶�JXL�g�O�QNg|O�YbHKJMl�[jxÆTdQ�R^Wn± °¡� TVR î ´ R^`bO�QNO6mnW QNOVz	LPJMYbl�ON± °^� JML
T(xMO�k O6xq` : g|O�QPLN[bQSm�Tdl�O²WdmGj�z�µ¥tdQ^TdHFj?¶gì \ [bLPR 9 O�g�TdQNTVxMxMO�xfR^WM�aµ î ¶ � _a`s[bLÎµ¥t QNTdH�j?¶gìÇò4 µ�t Q^TdH�j?¶ ì(ñ'�aµ î ¶C5�Â � ì �Ã Â � ì � Ã �Ä± O6Ruï ® µÛðJ¹�ñ�¹�¶ÅÞ S U 9 OBT³l�[bQPkdO�LN[KlU`�R^`�T�Ruï$µ ' ¶uò î TVYbH
ï ó µ ' ¶ òt�aµ î ¶^zVO � t � zÝxXO6R$ï�µ��÷¶ ® ò O�YbH#µ î ñP���aµ î ¶N¶@ò î *����aµ î ¶UzÝR^`bO�Y 4 t Q^TdH�j�ìoñ'�aµ î ¶P5 òt��ì
µ|j?¶@ò
µ|j�ö(ï_¶Ñógµ ' ¶ � Ò W o j�ö�ï$µ��÷¶ ò¹¨�ï$µ��÷¶�ð�e$µ�ï$µ��÷¶N¶�¨Áò¹¨�ï�µ��÷¶�ð�e$µ î ¶�¨ÁòÄ¨ î *���µ î ð�e$µ î ¶n¶�ð�e$µ î ¶�¨lò
µ } *Å�÷¶�¨ î ð,e$µ î ¶¸¨ � _a`s[bLBjÍö�ï�ógµ ' ¶�ò } o `jJXlU` : JMO�xMHbL�RN`bO�T 9 W�kdO�mnW Q \ [KxXT � e�O�Ybl�O o O
l�WdYbl�xM[bHbOqR^`�T�R

jÉí�µ � µ øFªi«r¬ § � ð �d¶÷ý

×=8Ø× ÙbS¨>M�ÛG9L:£�¢<�t<BIJA$LNP\¢?Ú����cG9P*<�H�Ú�EJ ¥<BLÛG9EJ¢<��>MEJ£¤>Æ G9EJç9AEÇ���C§�MÈA$PBAdAyÉ�ÚJ>@<BL:GQE
y : TdYÄ¨�ª�¯d¤X¨� ^] o O�LN`bTVxMx�TVx o T : L \ O�TVY¿TZl6xXWdLNO�H(` : g|O�QPLN[bQSm�Tdl�O o J]R^` 9 W [KYbHbO�H(Q^TdHKJ]J*Wdm
l�[KQPkVTVR^[KQNOdz�J � O � z o O*QNO�rs[KJMQNO*R^`�T�R­RN`bO�QPO 9 O�g�W LSJMRPJMkdO�l�W YbLPR^TdY;R^L l TdYbH�Ê�LN[blU`�R^`�TVRÐRN`bQNW [Kt `
O�kdO�Q : g|WdJXY;R.WVm î í�Z RN`bO�QPOºg�TdLPLNO�L8T�LPgb`bO�QNO6±�Wdm�QNTdHKJM[bL�Ê TdYbH�T�LNgb`bO�QNO/ËºWdm�QNTdHKJM[bLl LN[blU`¿RN`�TVR,TZYbO6JXtd` 9 W QP`bWjWvH¿Wdm î x]JXO�L�JMYbLPJMHbO�±4TdYKH¿W [KRNLPJMHbOÌË � y : TZt O�YbO�QNTVx]JX��TVRNJMW Y
Wdm y xXTdLNlU`bhVOd��L,QPWdxMx]JMYbt'RN`bO�WdQNO \ Hb[bO�R^WZc � y QPWjW hsLqã c � ÍvR^QNTdY;R^��O�Y�­ y Í ± zÖJMm*R^`KJMLmµ�xMWjl�TVx+¶
l�WdYbHKJ]RNJMW Y¿JXL,L^TVRPJXLSÔ�O�H�z�RN`bO�Y,±3TdYbHbË�x]JXOVz�QNO�LPg�O�l�RPJMkdO�x : z�O�Y;RNJMQNO�x : Wd[KR^LSJXHbO�TVYbH¿O�Y;RPJXQPO�x :
JMYbLPJMHbOÉZ � Ì¼Y³WdRN`bO�Q o W QNHKL�z�Ë�QNWVxMxML)mnQNO�O�x : JXYbLSJXHKOÉZ TVYbHÎZ QNWdx]xMLqmnQPO�O6x : JMYbLSJXHbOW± � _a`KJML
HbO6Ô�YKJ]RNJMW Y�`bTdL�R^`bO-TdHjkdTVYsR^Tdt O	R^`bTVR�JMR�gKQNO�LP[bgbg|W LNO�L�YKW8HKO�t QPO�O-Wdm�HKJMÓ�O�QPO�Y;RNJXT 9 J]x]JMR : W Y�R^`KO
g�TdQSR-Wdm@Z � _a`bOqmnWdx]xXW o JMYbt�TVQNO)J]R^L	J \�\ O�HjJÆTVRNO�l�W YbLPO�rs[bO�YKl�O�L �

Ç JMQNLPR�z�R^`bQPW [bt `'O�kdO�Q : g|WdJMYsR î íÔZ R^`bO�QNO8g�TdLNLPO�LfT�LSR^QSJXl6RNx : LP[bgbg|W QPRPJXYKt�` : g�O�QNgKxXTdYbO �
{ZW QPOfO¡�jgKxMJMl�J]RNx : zjxXO6RTV�ì 9 O-R^`bO�` : g|O�QPgKxXTdYbOfR^TdYbt O�Y;R�RNW�R^`KOfO¡�jRNO�QPY�TVx|LN[bgKg�W QSRNJMYbt,LPgb`bO�QNO
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±ET�R î zKR^`bO�Y�Z�z 9 O�JMYbt�l�W Y;RUTVJMYbO�HZJMYbLPJMHbO�±	zjxMJMO�L�LPRNQPJMl�RNx : W Y'W YbOqLSJXHbOqWdm�V�ì �
ÍjO�l�W YbHKx : z)TVRpO�kdO�Q : g�WVJXY;R î í � z�RN`bO�QPO�g�TdLPLNO�L�W Yjx : W YbO�LP[bgbg|W QPR�` : g�O�QNgKxXTdYbOVz

9 O�l�TV[bLNO³O�kdO�Q : LP[bgbg|W QPRPJXYbt ` : g�O�QNgKxXTdYbO³R^`bQPW [bt ` î \ [bLSR 9 O�RUTdYbtdO�Y;RZRNW LNW \ O²ÔK�jO�H
JMYsRNO�QPY�TVx�LP[bgbg|W QPRPJXYKt�LNgb`bO�QNOGË.TVR î � _a`KJMLaJ \ gKx]JMO�L�RN`�TVR	O6k O�Q : W�kVTVxMWdJXH�JXLaYKO�l�O�LNLNTdQPJ]x : µ ¸ �

_a`KJMQNHKx : zKJ]m î í ZI`�TdLaT8YbO�JMt ` 9 W QN`bWvWvH o `KJMlU`�TdH \ J]R^LaT,µ ) g�TdQ^T \ O6R^O�QPJM��TVRPJXW YÎzjR^`KO�Y
J]R�l�TdY 9 O*LN`bW o Y�RN`�TVRÐR^`KO�gbQSJXYKl�JMg�TVxjQ^TdHKJ]JsWdmKl�[bQSkdT�R^[bQPO�WdmBZ�TVR î z 9 O�JMYbt o O6xMx��¼HKO�Ô�YbO�H�zsTdQPO
gKJMYblU`bO�H 9 O�R o O�O�Y l TdYKH�Ê ´ R^`bO�QNO6mnW QNOVz;T)µ ) WÝkVTVxMWdJMHº`�TdL�O�kdO�Q :so `bO�QNO�g�WdLPJ]RNJ]k Oal�[bQPkVTVRN[bQNO �

Ò W o YKWdR^OpR^`bTVR�z�l�WdYskdO�QPLNO�x : zaJ]m?T²l6xXWdLNO�HE` : g|O�QPLN[bQSm�Tdl�OB� `�TdL�g�WdLPJ]RNJ]k O�l�[bQSkVTVR^[bQPO
O�kdO�Q :vo `KO�QNO�R^`bO�Y8J]R^L­Q^TdHjJMJsWdmjl�[KQPkVTVR^[KQNO*TdQNO 9 W [bYbHKO�HºT 9 W�k O�TdYbH 9 O�xMW o(9;: LNW \ O*g�W LSJMRPJMkdO
l�WdYbLPR^TdY;R^L@Ê TdYbH l � y : R^`bOqR^`bO�W QNO \ Wdm y QNWvW hsL?ã ÍvRNQ^TdY;RN��O�Yªµ¥W Q-LPW \ O,O�TVQPx]JXO�QfQPWdxMx]JMYbt
R^`KO�W QPO \ L)mnW Q?RN`bOºL \ WvWdR^`�l�TdLNO�HK[bOºR^W�RNW u �ÎÙ W [jR^QNWd[KÔ�WdRPJXLÉ­ Ù mÚR ± zÐc � Û�Td[blU`\­ Û�lU` ± z�WdQ
c � u O�xMt;TdHKWÔ­ u O�x ± ¶*RN`KJXL-J \ gjxMJMO�L�R^`�TVR-RN`bQNW [Kt `ZO6k O�Q : g�WVJXY;RfWdm�� R^`bO�QNO8g�TdLNLPO�L?T�LPgb`bO�QNO
WdmÐQNTdHKJM[bLTÊ3l�WdYsR^TVJMYKJXYKt�� TdYbHpT�LNgb`bO�QNO.Wdm�Q^TdHKJM[bL l l�WdYsR^TVJMYbO�H�JMY'� ´ J � O � z�� \ [KLPR 9 O
TdY�W�kVTVxXWVJXH �

_a`s[bL o O�l�W Ybl�xM[bHbOºRN`�TVR.Wd[bQ)gbQPO�LNO�Y;RqHbO�Ô�YjJMRPJXW Y�mnW Q?WÝkVTVxMWdJMH�JXL?l�W YbLSJXLSR^O�YsR o J]R^`�R^`KO
gbQPO�ksJXWd[bL�W YKO&µnJ � O � T³l6xXWdLNO�HE` : g|O�QPLN[bQSm�Tdl�OZWdm)g|W LSJMRPJMkdOBl�[KQPkVTVR^[KQNOv¶ºTdYbHÎzaTVR�RN`bOZLNT \ O
RNJ \ Odz�TVx]xMW o L�[bL	R^W�R^TVxXh�T 9 Wd[KR�T�µ�¸�W�kdT�xXWdJMH �

Ò W o xMO�R~Ý ® Z³Þ°ß¡U~��¸ 9 OaR^`bO	W [jR o TdQPH�[KYKJMR�YKW Q \ TVx¥zsTVxMLNWqhsYbW o TdL5RN`bO/.-¯�Ws�U��à�¯6á|z
Wdm@Z � Ì�R	JML o O6xMx­hsYbW o YZRN`�TVR	J]m Z JML�µ � RN`bO�YÃÝ�JXL�T�µ ����¸ HKJ]Ó�O�W \ W QPgb`KJML \�� u O6Ô�YbO.R^`KO
LN[Kgbg�WdQPR-mn[bYbl6RNJMW Y%Í ® S¨U�ðÅc ' ktÞúSIWdm@Z 9;:

Í¡µ î ¶ ® ò 4 Ý ��¸ µ î¨ î ¨ ¶÷ñ î 5�ý
Ì¼Y;R^[KJ]RNJ]k O6x : z o O \ T : R^`jJXYbh²Wdm�Í¡µ î ¶)TdL�RN`bO�LPJMt YbO�HÀHjJXLSRUTdYbl�O 9 O�R o O�O�Y¿R^`bO�LN[bgbg|W QSRº` : �
g|O�QNgjxÆTdYKOWV �hÎ · � !Ï ! Ï � TVYbH RN`bO�W QPJMtdJMY � _a`bO�T 9 W�k O�O�rs[�TVRPJXW Y(LN`bW o L�RN`�TVR�Í³JML�g|W LSJMRPJMkdO�x :
`bW \ W tdO�YbO�W [bL�Wdm+HKO�t QPO�OqW YbOVzbJ � O � zbmnW Q-O�kdO�Q :QÐ » ' zDÍ¡µ Ð î ¶ ò Ð Í¡µ î ¶ �

y : xMWjWdhsJMYbt TVR�R^`KOZT 9 W�k O�O�rv[bTVRNJMW Y�z�TdYbH YbWdRPJXYbt�RN`�TVRÉÝÅJXL�µ�����¸¡z�JMR o W [KxMH�LPO�O \
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R^`bTVR6Í(JML�TVxMLNW�µ ����¸ ´ `bW o O�kdO�Q�z�J]R,R^[KQNYbLºWd[KR,RN`�TVRBÍÀJMLºTdl6R^[�T�xMx : µ � � _ÐW�LNO�O�R^`KJML,xMO�R�z

î òôµ�e ¸ ýÄýqý¡ñPe U ¶	TdYbH�TVLNLN[ \ OºÝ ��¸ µ ìÃ ì Ã ¶QòôµKf ¸ ñÄýqýÄý¡ñ'f U ¶ ´ R^`bO�Y�z�Í¡µ î ¶FòÄÑ UàÓÒ ¸ e�àqfvà�z�TVYbH
l�WdYbLNO�rv[KO�Y;RNx :ÄÔrÕÔ �©Ö ò�f�à � _a`v[KL

µ�t Q^TdHFÍ!¶ ì�ò Ý ��¸ µ î¨ î ¨ ¶
o `KJMlU`BLP`bW o L�RN`�TVR�t Q^TVHFÍ'JXL�µ�����¸ ´ RN`bO�QPO�mnW QPOdziÍ \ [bLPR 9 O�µ�� �

Ò W o z�TdLPLN[ \ JMYbtBRN`�TVRcZ1JMLºµ�)�z�RN`bO�e�O�LPLPJXTdY¿WdmFÍ JML o O�x]x��¼HbO6Ô�YbO�H � � O�l6xÆTVJ \ R^`�T�R
mnW Q*O�kdO�Q : î í�SMU�ð×c ' k.R^`bO�QNOfJMLaTVY�W QSR^`bW YKW Q \ TVx 9 TdLSJXLFc�Ø�¸ì ñÄýqýÄý¡ñ-Ø�Uì k o J]R^`pQPO�LPg�O�l�R�RNW
o `KJMlU`ZRN`bO \ T�R^QPJ���QPO�gbQPO�LNO�Y;RUTVRPJXW YZWdm+RN`bO8efO�LNLPJXTdYZWdm�Í'TVR î JXL-Wdm­R^`bO.mnW Q \ÙÚÚÚÚÚÚÚÛ

l ¸
� � � Ü

Ü l UM��¸
'

Ý�ÞÞÞÞÞÞÞß
ñ

o `bO�QNO l àÍò l à�µ�Ý$��¸�µ ìÃ ì Ã ¶N¶ ® ò }sà ��à�µ�Ý$��¸�µ ìÃ ì Ã ¶N¶,» ' TVQNOZRN`bO�gbQSJXYKl�JMg�TVx)QNTdHKJ]J?WVmql�[bQSkdTÝ�
R^[KQNOºWdm9Z7TVR�Ý$��¸�µ ìÃ ì Ã ¶ � _a`s[bL�Í�JML.T�l�W Y;k O6��mn[bYbl�RPJXWdY 9 O�l�Td[bLPOºJMRNLqefO�LNLPJXTdY�JML.g�W LSJMRPJMkdO
LNO \ JXHbO6Ô�YKJ]R^O�O�k O�Q :so `bO�QNO �

_­W'LNO�O�RN`bO�T 9 W�k OdzÐxMO�R�Ø�Uì ® ò ìÃ ì Ã z�TVYbH�z�mnW Q }�¿ á ¿ Ð ð } z�xMO�R�Ø àì ® ò ë à�hÎ · � !Ï ! Ï � zR^`KO,gbQSJXYbl6JXgbTVx+HjJXQPO�l�RPJXWdYbL)WdmMZ�TVRlÝ$��¸�µ ìÃ ì Ã ¶ � µ¥efO�LNL Í!¶gì
µ|Ø àì ñ-Ø�áì ¶~ò 4 �/â Ö! µ�t Q^TVHFÍ¥¶÷ñ-Ø�áì 5Qò4 �/â Ö! µ�Ý$��¸Qö�³@¶�ñ-Ø�áì 5Uz o `KO�QNO�³ ® SMU³ð�c ' kªÞ ß¡UM��¸fJML�R^`bO�LSRUTdYbHbTdQNH gbQNW�Â�O�l�RPJXWdY�z*J � O � z³Mµ î ¶ ® ò ìÃ ì Ã � {ZW QNO�W�k O�Q�z � â Ö! µÑÝ#��¸@öT³�¶QòÕµ�Ý$��¸@ö�³@¶��ÄµKØ àì ¶~òÕµ�Ý���¶n��¸�µ�³i�qµ|Ø àì ¶n¶ � Ò W o W [KQ
QNO�LN[Kx]RqmnWdx]xXW o LqW Ybl�O o O�W 9 LNO�QPkdO�RN`�TVR�³i��µ|ØtUì ¶�ò ' z<³i��µ|Ø àì ¶�òÄØ àì mnW Q }�¿ á ¿ Ð ð } z
TdYbHÃÝ���µ|Ø àì ¶ ò4��àIØ àì � _a`bO.xXTVRNRNO�Q-`bWdxMHbL 9 O�l�Td[KLNO�Ý²JML	R^`bO�ÏqTd[bLNL \ Tdg �

Ò W o mnW Q�TVx]x î í,ß#U~��¸�xMO�R Í ì HbO�YKWdR^OaRN`bO	QNO�LPR^QSJXl6RNJMW Y�WdmEÍ�RNW)R^`bO	` : g�O�QNgKxXTdYbO ø ì�ß¡U~��¸ �
ÍvJMYbl�O�RN`bO�LNO�l�W YKHÄmn[KYbH�T \ O�Y;R^TVx.mnW Q \ Wdm ø ì�ß¡U~��¸qkVTdYKJMLN`KO�L�z�JMRpJML�O�TdLPJ]x : LN`bW o YIz�ksJXT
ÏqTd[bLNL�� mnW Q \ [KxXTKz;R^`�TVRÁµ¥efO�LNL Í ì ¶gìoµ^ë�ìoñ'
�ì�¶@ò³µ£efO�LNL Í!¶gì
µ^ë�ì�ñ-
�ìv¶ÐmnW Q�TVx]x�ë�ì�ñ-
�ì�í ø ì�ß¡U~��¸ �
Ì¼Y g�TdQPRPJXl�[KxXTdQ�z�LPJMYbl�OQØ àì z }�¿ á ¿ Ð¦ð } mnW Q \ T 9 TdLPJML�mnW Q ø ì�ß#UM��¸¼z�J]R�mnWdx]xXW o L�R^`�T�R
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R^`KO \ TVRNQPJ���QPO�gbQPO�LNO�Y;RUTVRPJXW Y Wdmlµ£efO�LNL Í ì ¶gì o J]R^`³QNO�LPg�O�l�RqR^WpRN`KJXL 9 TVLPJMLqJMLqHKJXTdt W Y�T�x o J]R^`
R^`KOºgbQPJMYbl6JXg�T�x�Q^TdHjJMJ�WVm�l�[bQSkdT�R^[bQPO�TdL?R^`KO \ T�JXY�O�YsRNQPJMO�L � _a`s[bL o O�W 9 RUT�JXY�RN`bOºmnWdx]xXW o JMYbt
{ZW YKt O6��G \ g��O�QPO�O�rs[�TVRNJMW Y ®

HbO�RÄµnµ£e�O�LPL Í ì ¶ ì�¶ ò }
¾ µÑÝ ��¸ µ î ¶N¶

ñ

o `bO�QNO ¾ ò4��¸N�?)�ãhãhã÷��U~��¸�JML�RN`bOqÏqTd[bLNL�� Ù QNWdYbO�lUhVO�Q	l�[KQPkVTVR^[KQNO?WVm$Z�z o `KJXlU` 9;: TdLNLP[ \ gj�
RNJMW Y�JML)g|W LPJ]RNJ]k OVz­gKQNW�ksJXHbO�H�R^`bO�LP[bQPm�Tdl�O,JML.W QPJMO�Y;R^O�H²gbQNW g|O�QSx :d� _a`v[KL o O�l�WdYbl�xM[bHbOºRN`�TVR�z
mnW Q	O6k O�Q : î í�ß$UM��¸¼z Í ì JXL)�6���6 £¢6��¤§¦'¢U¨�©�ªd«P¬ zvJ � O � z�JMRNL�efO�LPLPJXTdYZJML-g�WdLPJ]RNJ]k O8HbO�Ô�YjJMRNO �

_­W8LN[ \�\ TdQSJX��OdzsR^`s[bL�m�TdQ o O-`�T�k O�LN`bW o Y�RN`�TVR�RNW8O6k O�Q : µ ��Ü*) WÝkVTVxMWdJMHmZ[R\S U RN`bO�QPO
JMLºTdLPLNWvl�JXTVR^O�H¿TBµ���mn[bYbl�RPJXWdYMÍ ® SMUTð[c ' k�Þ S�z�hsYbW o Y TdLqR^`bO�LN[Kgbg�WdQPR,mn[KYbl�RPJXW Y Wdm
Z�z o `KJMlU`pJXL�µnJ^¶�µ���z_µnJMJ+¶�g|W LPJ]RNJ]k O6x : `bW \ W t O�YbO�W [KL�z�TdYKH µ�J]JMJ+¶�l�W Y;k O6� ´ \ W QPO�W�k O�Q�z#µ�J]k�¶�R^`KO
QNO�LPRNQPJMl�RNJMW YZWdm�ÍpR^W�O�kdO�Q : ` : g|O�QNgjxÆTdYKO8R^TdYbt O�YsR-RNW�RN`bOqLNgb`bO�QNOqJXL-LSR^QPJMl�RPx : l�W Y;k O¡� �

Ò W o LP[bgbg|W LNO�R^`�T�R o OZTdQNOptVJMkdO�YÅT�mn[bYbl6RNJMW Y`Í ® SMUÒð�c ' kªÞ S o `KJMlU`�LNTVRNJMLPÔbO�L
R^`KO�mnW [KQ�gbQPW g|O�QPRPJXO�L \ O�YsRPJXWdYbO�H T 9 W�k O ´ R^`bO�Y�z�RN`bO�QPO�O¡�jJMLPRNL�T�[bYKJMrv[KO�µ���W�kVTVxMWdJXH o J]R^`
LN[Kgbg�WdQPR-mn[bYbl6RNJMW Y%Í � _ÐW�LPO�OqR^`KJML�z�HKO�Ô�YbOcõ ® ß U~��¸ ÞÈS U 9;:

õ@µ î ¶ ® òKµ�t Q^TVHFÍ¥¶ ìoñ
TdYbH'LNO6R�Z ® ò4õ�µ�ß¡U~��¸�¶ � � O�TVQNO.t WdJMYbt�R^W�LN`KW o R^`�T�RlZ JXL-R^`bOqHbO�LPJMQNO�HBW�kVTVxXWVJXH �

Ç JMQNLPR�z�J]R�mnWdx]xXW o L�mnQNW \ W [bQ�TdLPLN[ \ gKRPJXW YKL�R^`bTVR�z*mnWdQ�O�k O�Q : î ídß#U~��¸�RN`bO�QPO'O¡�vJXLSR^L
T 9 TdLSJXL�c�Ø�¸ì ñÄýÄýÄý¥ñ-Ø�Uì ksz o JMRN`bØ�Uì ò ìÃ ì Ã o J]R^` QNO�LNg|O�l�R�RNW o `KJMlU` RN`bO�efO�LNLPJXTdY \ TVR^QSJ]�
WdmBÍ JML'HjJÆTdtdW Y�TVx o J]R^` TVx]x)R^`bO \ TVJMY O�Y;R^QPJMO�L�z.O6�jl�O�gKR'R^`bO�xXTdLPR'W YbOVz)g|W LPJ]RNJ]k O ´ R^`bO�QNO¡�
mnW QPOdz?LSJXYKl�Odz)mnWdQ } ¿ á ñ$ä ¿ ÐÀð } z ¬ à á ® ò 4 õ7��µ|Ø àì ¶÷ñ-Ø�áì 5,ò 4 µ¥tdQ^TdHFÍ!¶��qµ|Ø ìà ¶÷ñ-Ø ìá 5,ò4 � â Ö! µ�t Q^TdHFÍ!¶÷ñ-Ø áì 5¨ò³µ£e�O�LPLEÍ!¶ ì
µ|Ø àì ñ-Ø áì ¶Uz o O?l�WdYbl�xM[bHbO�R^`�TVR ¬ à à$» ' TdYbH�T�xMx|WdRN`bO�Q�R^O�Q \ L
TdQPOº��O�QNW � efO�Ybl�O�mnW QfO�k O�Q : ëtì�í ø ì�ß¡U~��¸¼z_ëÏò¶Ñ UM��¸àÓÒ ¸må àæØ àì z o O�`�T�k O 4 õ���µ�ëtì�¶÷ñ÷ëtì75ÁòÑ UM��¸àÓÒ ¸(å à å á 4 õ7�Äµ^ë½àÑ¶�ñ÷ë á 5=ò Ñ U~��¸àÓÒ ¸(å )à ¬ à à�Xò ' � _a`s[bL�õ7�Äµ^ë�ì�¶�Xò ' zÎJMm~ëtì%Xò ' � ÍjW�õ JXL)TdY
J \�\ O�QNLPJMW YZTdYbHpR^`KO�QNO6mnW QNO�Z JML-T�l�xMW LNO�H'J \�\ O�QNLPO�HZ` : g|O�QPLN[bQSm�Tdl�O o `KJMlU`ZLPW�m�TVQ-Tdgbg|O�TdQPL
R^W 9 OqWdm+l6xÆTVLNLfµ�����¸ �
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Ò O¡�jR�z o OqTVQNO.t WdJMYbtºRNW�LN`bW o R^`�TVR=Z JXL	LSR^QSJXl6RNx : l�WdYskdO6�ZTdYKH�µ � ��± O6RYÝ ® Z³Þ°ß UM��¸
9 O8HKO�Ô�YbO�H 9;:

Ý µØõ�µ î ¶N¶ ® ò î ý

� O�l�xXTVJ \ RN`�TVR�Ý JML�RN`bO²ÏqTd[bLNL \ TVgÅWdm�Z � _­W¿LPO�O�RN`KJXL�z	xXO6R�
 ç � ì � í ø ç � ì � Z�zaR^`KO�Y
 ç � ì � ò õ7��µ^ëtì�¶�mnW Q�LPW \ O ëtì�í ø ì�ß#UM��¸ � efO�Ybl�O 4 Ý@µØõ@µ î ¶n¶÷ñ-
 ç � ì � 5�ò 4 î ñ�õ7�Äµ^ëtì�¶P5�ò4 ØtUì ñÄµ¥t QNTdHFÍ!¶���µ�ëtì�¶C59ò3Ñ U~��¸àÓÒ ¸×å à 4 ØtUì ñÄµ¥t QNTdHFÍ!¶��ÄµKØ àì ¶C59òdÑ U~��¸àÓÒ ¸×å à 4 ØtUì ñ �2â Ö! µ¥t QNTdHFÍ!¶P59òÑ UM��¸àÓÒ ¸(å à�µ¥efO�LPL Í¥¶ ìoµ|ØtUì ñ'Ø àì ¶@ò ' � _a`v[KL o O�l�W Ybl6xX[bHKO8RN`�TVR

Ý µÑõ@µ î ¶n¶~í ø ç � ì � Z ù ý
Ò W o LPJMYbl�O�Ý���ö¡õ7�Qò á jºTdYbHuõ7��JXL*TdY�J \�\ O�QNLPJMW Y�zsJ]R�mnWdxMxMW o L*RN`�TVR~ÝpJXL*TVxMLNW�TdY�J \�\ O�QNLPJMW Y
TdYbH R^`bO�QNO�mnWdQNO�Z \ [KLPRº`bT�kdO�O�kdO�Q :vo `KO�QNO�g|W LPJ]RNJ]k O�l�[bQSkdT�R^[bQPO � _a`v[KL�z 9;: e?TdH�T \ TVQNH���L
R^`KO�W QPO \ Z \ [bLPR 9 O?TdY�W�kVTVxXWVJXH � Ç [bQSR^`bO�Q \ W QPOdzKLSJXYKl�O?RN`bO.ÏqTd[bLPL \ Tdg�Wdm$Z3JMLaµ�����¸¡z 9s:
l�WdYbLPRNQN[bl6RNJMW Y�z�JMR	mnWVxMxMW o L�RN`�TVRÁZ JMLfµ�� �

×=8�è ~ªGQETS9A�U¦æcGY£tL:A#¢<��ç~A$EJA$PB>M�NL�é¡A#£À #Ú�P_S >@<�Ú�PBA>�t>MEJ£È;Á aI�EJA�L:£�A$P�ê^¢
<BPB>MEJ¢?H�G9P�C

± O�R \ U HbO�YbWVR^OqR^`bOqLNgbTdl�O�Wdm�¢U¨�©�ªd«P¬�e6¨q]d £«U��JMLÁS U zbJ � O � z�l�W \ g�TVl�Rfl�W Y;k O¡�ZLN[ 9 LPO�RNL o J]R^`
YbW YKO \ gKR : JMY;R^O�QPJMW Q ��\ U(JML5l6xXW LPO�H�[bYbHKO�Q�{'JMYbhVW o LPh;J�LP[ \ TdYbH�LNl�TVxXTdQ5gbQPWjHb[Kl�R � Ç [bQPRN`bO�Q��
\ W QNOVz µ \ U�ñ^HKJMLPR�¶aJML.T�l�W \ gjxXO6R^O,xMWjl�TVx]x : l�W \ g�TVl�R \ O6R^QPJMlºLPg�Tdl�OVz o `bO�QNOÔ·PHjJXLSR÷¸pHbO�YbWdR^O�L
R^`KO�efTd[bLPHbW QPÓ HKJMLPR^TdYbl�O � _ÐW'O�k O�Q : ¾ í \ UfzÖR^`bO�QNO�JXL�TdLPLNWvl�JXTVR^O�H¿TB��WÝá;á�¨��¡�Ðä�Wj©Î¢6�� £¨�©Í�ë ® SMU4ÞúSIHbO6Ô�YbO�H 9;:

Í�ëlµ î ¶ ® ò LN[bgEc 4 î ñPe<5Fgse,í ¾ k
ý
Ç W Q�O�kdO�Q : î í,ß¡UM��¸�zìÍ�ëJµ î ¶ÐJXL�R^`KO�LSJXtdYbO�H�HKJXLSRUTdYKl�O	mnQNW \ R^`bO-LN[Kgbg�WdQPR*` : g|O�QPgKxXTdYbO�Wdm ¾ z
o J]R^`,Wd[KR o TVQNH,[KYKJMR�YbW Q \ TVx î z�RNW�RN`bO*W QPJMtdJMY � Ì�RÐJML�O�TdLPJ]x : LP`bW o Y,R^`�T�RíÍ � ë � ëíî � ò[Í�ë@*�Í�ëíî
TdYbHJÍ � °$ë � ò l Í�ë�mnWdQ-TVxMx ¾ ñ ¾ óaí \ Ufz�TdYKH l » ' �
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� O*L^T : T-l�W Y;kdO6� 9 WvH : ¾ �U¨�¤Ú¤ �|ä¡�^«U«6¤§¦?JMYbLPJMHbO�T�l�W Y;k O6� 9 WjH :Gï zÝJ]mKmnW QÐO�kdO�Q : î í 9 H ï z
R^`KO�QNO8JXLfT�QSJXtVJXH \ WdRNJMW YJð ® S U ÞÏS U z�µ�ð�í×±MZÉµ�Ð�¶�)�S U ¶�LN[KlU`�R^`�TVRFðaµ ¾ ¶QR ï TVYbH

î í%ðaµ ¾ ¶ �
� OqLNT : RN`bOqQ^TdHjJMJÐWdm�l�[KQPkVTVR^[KQNO8Wdm ¾ TdQNOÉe6¨vWv©a]v«n]�e6«6¤X¨vs 9;: l J]m­R^`bO�QNO8O6�vJXLSR^LfT 9 TVxMx

Wdm�Q^TVHKJX[KL l QPWdxMx]JMYbt�mnQNO�O�x : JMYbLPJMHbO ¾ � ÍvJ \ J]xXTdQPx : z o OpL^T : RN`bO�Q^TVHKJMJ�Wdm�l�[bQSkVTVR^[bQPO�Wdm ¾
TdQPO,e6¨vWv©a]v«n]�¯oe6¨�ªd« 9;: Ê7JMm ¾ QNWVxMxML8mnQPO�O6x : JMYbLPJMHbO�T 9 TVx]x�Wdm�Q^TdHKJM[bL�Ê � Ì�maRN`bO�QNTdHKJ]J�Wdm
l�[KQPkVTVR^[KQNOqWdm ¾ TdQPO 9 W [KYbHbO�HZT 9 W�k O8TdYbH 9 O6xXW o R^`bO�Y o O�LNT : R^`�T�R	R^`bO 9 W [bYbH�TVQ : Wdm ¾
`�TdL-g|W LPJ]RNJ]k O8l�[KQPkVTVR^[KQNOmµ�JMYBT o O�TdhpLPO�YbLPOv¶ �

Ò O¡�jR o O�TVQNO8t WdJMYbt�R^W�HbO�LPl�QSJ 9 O�TdY�Wdg�O�Q^TVRPJXW Y'mnW Q?L \ WjWdRN`KJMYbt�l�W Y;k O6� 9 WvHKJMO�L � _a`KJML
JMLfHb[KO8RNW�Û � ÍjlU`bYbO6JXHKO�Q�z�LNO�O�­¹ÍjlU` }Ä± TdYbHÆ­ ÍvlU` °�± ��± O�R�ñ § ® ­ ' ñ�ò�¶9Þ ­ ' ñ�ò�¶ 9 O�T�L \ WjWdRN`
mn[bYbl6RNJMW Y o JMRN`[Ë ª î(î µKñ § ¶ÎR ­ ¹ à ° ñ�¹ ± z?TdYbH�órô¥õ6ñ § µ©¨-e�¨Ä¶�jöe[ò } � _a`bO�Y RN`bOn÷�¢�Xv©Î«6 ^]v«6�
¢U¨�©�ªd¨�¤ Wv�¥ £¨�©�WVm�Í'JML-HbO�ÔbYbO�H 9s:øÍ § µ î ¶ ® ò�ù ô õ Í¡µ î *�¨ î ¨-e_¶$ñ § µ©¨-e�¨Ä¶�jöe#ý
Ò WVR^O�R^`�T�R8RN`bO�T 9 WÝkdO�JMLYÂ�[bLPRqR^`KO�LSRUTdYbHbTdQNH³l�W Y;kdWdxX[jRNJMW Y(Wdm�Í�z o J]R^`(T'hVO�QPYbO�x�mn[bYbl6RNJMW Yñ § z�gKxM[bLfT \ JMYbW QfTdH�Â�[bLSR \ O�Y;RfR^W�O�YbLP[bQNOqR^`�T�RfRN`bOqW [KR^l�W \ O8JML�`bW \ W t O�YbO�W [KL � Ì�R�JXL o O�x]x
hsYbW o Y RN`�TVR�RN`bOpl�W Y;kdWdxX[jRNJMW YEWVm?T�l�W Y;k O6� mn[KYbl�RPJXW YÀJML�l�W Y;kdO6��z�R^`s[bL øÍ § JML�T�LN[bgbg|W QSR
mn[bYbl6RNJMW Y � _a`KJMLfl�W Y;k WdxM[KRPJXW YZHbO�ÔbYbO�LfTºR^Q^TVYbLPmnW Q \ TVRNJMW Y ø § ®�\ U Þ \ U 9;:Í »�À � ë � ® ò øÍ § ëÁý
_a`KJML­RNQ^TdYKLPmnW Q \ T�RNJMW Y�`bTdLÖR^`bO*gbQNWdg�O�QPR : RN`�TVR­HKJMLPRxµ ¾ ñ ø § µ ¾ ¶N¶ ¿ ¹ � G�xXLPWfJ]RÐR^[bQPYbLÐW [KRÐR^`�T�R
ø § µ ¾ * ¾ óË¶ ò ø § µ ¾ ¶�* ø § µ ¾ ó ¶Uz ø § µ Ð ¾ ¶ ò Ð�ø § µ ¾ ¶ o `bO�Y Ð » ' z ø § µKðaµ ¾ ¶n¶�ò�ðaµ ø § µ ¾ ¶N¶
mnW Q�O�k O�Q : QPJMtdJXH \ WdRPJXWdY�ð�zKTdYKH�JMm ¾ R ï zjR^`bO�Y ø § µ ¾ ¶~R ø § µ ï ¶ � Ç QPW \ R^`bO�LNO.gbQPW g|O�QPRPJXO�L
J]m+mnWdx]xXW o L	R^`bTVR-JMm­R^`bO8Q^TVHKJMJÐWVm+l�[bQPkVTVRN[bQNOqWdm ¾ TdQPO.gKJXYKlU`bO�H 9 O�R o O�O�Y l TdYKHJÊIR^`bO�YZR^`KO
Q^TVHKJMJ+Wdm�l�[KQPkVTVR^[KQNOºWdm ø § µ ¾ ¶ \ [KLPR.`�T�kdOºR^`bOºLNT \ O 9 Wd[bYbHbL � _­WpLPO�OºR^`jJXL�z�W 9 LPO�QPkdOºR^`�T�R
ø § µ l a�U=¶ ò l ø § µ|a�U=¶ ò l a�U�z o `bO�QNO�a�U�HbO�YbWVR^O�L	RN`bO.[bYKJ]R 9 TVx]x�JMY�SMU ´ TVxMLNWKzbYbWdRNO?R^`�T�R
J]m ¾ QNWdx]xXL	mnQPO�O�x : JMY ï R^`bO�Y ø § µ ¾ ¶�QPWdx]xXL	mnQNO�O�x : JMY ø § µ ï ¶ �
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ü [bQ)gbQSJXYKl�JMg�TVx�TVJ \ `KO�QNOºJML?RNWpgbQNW�k O�RN`bO,Ô�QPLPRqLNO�Y;R^O�YKl�O�JXY�RN`bO�LPR^TVR^O \ O�Y;RqWdm�R^`bO \ TVJMY
R^`KO�W QPO \ z�J � O � zÐR^`bTVRqR^`bO�QNO�O¡�vJXLSR^LºT�L \ WvWdR^`³LNWVxX[KRPJXWdY(l�WdYsR^TVJMYKJXYKtZR^`KO�tdJ]k O�Y(H�T�RUT � _a`bO
gbQPWjWdmvJML�HKJ]ksJXHKO�H�JMY;R^W�mnW [bQÐgbQNWdg�W LSJMRPJXWdYbL�z�l�W QPQNO�LNg|W YbHKJMYbtfRNW�RN`bO�LPRNO�gbL�W [KRNx]JMYbO�H8JXY,ÍjO�l6RNJMW Y

} � ½ � _a`bO�LNO?TdQNO-gbQPWÝkdO�H�JXY�R^`bO-YbO¡�jR*mnW [bQ�LP[ 9 LNO�l�RPJXW YKL � �*TVlU`�gbQPW g�WdLPJ]RNJMW Y�[KLNO�L�T8Ys[ \�9 O�Q
Wdm�xXO \�\ TdL o `bW LPO(LPR^TVR^O \ O�Y;R^LBTdYbH gKQNWvWdmnL'Tdgbg|O�TdQZTVR�R^`bO³O�YKH WdmºRN`bO³gbQNWvWdm�WdmºR^`KO
l�WdQNQNO�LNg|W YbHKJMYbt�gbQNWdg�W LSJMRPJXWdY �

_a`bO�TdHbHKJ]RNJMW Y�T�x+JMYKmnW Q \ TVRPJXWdY³tVJMkdO�Y�JXY�J]R^O \ L } RNW ½ WVm*RN`bO�LPR^TVR^O \ O�Y;R8Wdm�R^`bO \ TVJMY
R^`KO�W QPO \ z|JML?gKQPJ \ TVQPJ]x : T 9s: gbQPWjHK[bl�R?Wdm5W [KQ \ O�RN`bWvH�Wdm5l�W YbLSR^QN[Kl�RNJMW Y�zÎTdYbH'JXL�W 9 R^TVJXYKO�H
o J]R^`bW [jR)R^WvW \ [blU`²O6�vR^QNT�O�Ó�W QPR � Ì�RfJXL)WdYKx : R^`KO�xXTdLPR.LPO�Y;R^O�Ybl�OºJMY�R^`KO,LPR^TVR^O \ O�Y;RqWdm�R^`KO
\ TVJMY�R^`KO�W QPO \ o `bW LPOfgKQNWvWdm�QPO�rs[KJMQNO�L�l�W YKLPJMHbO�QNT 9 xMO)TdHbHjJMRPJXW YbTVx o WdQNh ´ JMY�WdQNHbO�Q*RNW8O�YbLN[KQNO
R^`bTVRaR^`KO)LNWdxM[KRPJXW Yp`bTdL�R^`KO)L^T \ O.HbO�t QNO�O)Wdm­QNO�t [KxXTdQPJ]R : TdL�R^`KO)tdJ]k O�Y�H�T�RUT�µ£µ��Ä¶Uz o O.YbO�O�H
R^W8l�WdYbLPRNQN[bl6RaTqµ�����¸5YKW YbLPJMYbt [jxÆTdQ*LN[Kgbg�WdQPR o `KJMlU`�JML�á|�^¨Uá�«6�½µ�l � m � LPRNO�g } JMYpÍjO�l�RPJXW Y } � ½ ¶ �
� J]R^`bW [jR�RN`KJMLfTVHbHKJ]RNJMW Y�TVxÐQPO�rs[KJMQNO \ O�YsR�z|RN`bOqLNWdxM[KRPJXW Y o J]xMx 9 O8µ�����¸ �

Ì�R^O \ Á zÖJXY²R^`bO�LPR^TVR^O \ O�Y;R,WVm�R^`KO \ TVJMY²R^`bO�W QNO \ zÐJ � O � zÐR^`bO�O6�vJMLPRNO�Ybl�O�WdmaT�LPWdxM[KRNJMW Y
o `KJMlU`BJMYb`bO�QSJMRNL?R^`KO�L :j\�\ O�RNQPJMO�L.Wdm�R^`bO�tdJ]k O�YBH�TVRUTjz�JML�O�TdL : RNW�LP`bW o W Ybl�O o O,O�LSRUT 9 xMJMLN`
R^`KO	O6�vJXLSR^O�Ybl�OfWdm�TdY : LNWdxM[KRPJXW Y � _a`bO�TdQNtd[ \ O�Y;R�JXL*TdL5mnWVxMxMW o L ��± O�R�� R\S U 9 O-T.LSR^QPJMl�RPx :
l�WdYskdO6�BLN[ 9K\ TVYKJMmnWVxXH � Íj[bgbg|W LNO8R^`bO�QNO8O6�vJMLPR^L)TdYZW�kVTVxMWdJMH,Z l�W Y;R^TVJXYjJXYbt�� �-Ñ `bWvW LPO�R^`KO
W QSJXtdJMYÀWdm-R^`KOpl�WvW QNHKJMY�TVRNOpL : LPRNO \ JMYbLSJXHbO�Z � Íj[Kgbg�WdLNOZ� JXL�L :j\�\ O�RNQPJMl o J]R^` QPO�LNg|O�l6R
R^W�LPW \ O�WdQPR^`KW t W Y�T�x5R^QNTdYbLPmnWdQ \ TVRNJMW YNðÔítý�µ�Ð�¶^zÐJ � O � z�ðaµ£�d¶�ò�� � � O o JMLN`³R^W�LN`bW o
R^`bTVRaR^`KO�QNO.O¡�vJXLSR^LfTdYpW�kdT�xXWdJMH Z�zKl�W Y;RUT�JXYKJMYbt�� zbLP[blU`�R^`�TVRTð!µ Z½¶ ò Z � _ÐW�R^`KJML	O�YbHÎzbxXO6Rþ ® ß#UM��¸#Þ°S 9 O)R^`KOqmn[KYbl�RPJXW Y o `bWdLNOÉµ¥Q^TVHKJÆT�x^¶*t QNTdgb`pJMLYZ�zKJ � O � z�LP[bgbg|W LNO�Zdòdc þ µ�e_¶ÿe×ge,í�ß UM��¸ k � ÍjO�R þ ® òKµ þ * þ öDð ��¸ ¶ à ° � _a`KO�Y�R^`bOatdQ^Tdgb`�WVm þ JML5R^`bOaHKO�LPJMQNO�H�W�kVTVxMWdJMH � _a`KJML
mnWdx]xXW o L)mnQPW \ W 9 LNO�QSksJXYbtpRN`�TVR.R^`KO�efO�LPLPJXTdY²Wdm�T�LNgb`bO�QPJMl�TVx�mn[KYbl�RPJXW Y�JML.g�WdLPJ]RNJ]k O�HbO�ÔbYKJMRNO
J]m�z�TdYbH�W YKx : J]m�zbR^`bOql�WdQNQNO�LNg|W YbHKJMYbt�Q^TdHjJÆTVxÐtdQ^Tdgb`�`�TVL�g|W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO �
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èl8:7 ~ªG9EJ¢�<BP�ÚJ ¥<�L:GQE¤G~H�>��	��

����PBG9�cA$P�EJGQEJ¢?LNEJç9Ú��Û>MP\¢?Ú����cG9P*<
efO�QNO o O�gbQPW�k O ®

	#`nùa`nù�`t� êÝð���ð|è�íÚéÝí�ð|ï `�� ªd«6�¡¦ ¢U¨�à?áK¯v¢6�8µ���Ü*) «6àme6«n]o]v«n] �6���¡ £¢6�¥¤§¦�¢U¨�©�ªd«P¬ ��W?e�à�¯d©�  ä�¨�¤r]
� R�SMU ¯o]dà� Ú�n�8¯ºµ�����¸�á|�U¨Uá�«6�.©Î¨�©K�6 Ú©
V(Wv¤]¯d�?��W�á;á�¨��6�Ñy

� �^¨�¨�ä�y y : TVLNLN[ \ gjRNJMW Y�zÐmnW Q)O�kdO�Q : î í�� R^`KO�QNO�O¡�jJMLPRNL,TpYbWdYbLPJMYbt [KxXTdQ.LP[bgbg|W QPRqk O�l�RNW Q=÷ìÔí ß#UM��¸ � Û-O�l�TVxMx�R^`�T�RºR^`KJML \ O�TVYbLºR^`�T�R î JMLºR^`bO�LSR^QSJXl6R�T 9 LPWdxX[jR^O \ T��vJ \ [ \ TVYbH T
YbW YKHbO�t O�YbO�QNTVR^O8l�QSJMRPJXl�TVxÐg|WdJXY;R�Wdm­R^`bOq`bO6JXtd`sR-mn[bYKl�RNJMW YB� ´Je üÞ 4 e#ñP=÷ì75Qí�S �

� O o TdY;R.R^WpLP`bW o RN`�TVR.tVJMkdO�Y TdY : Ô�YKJ]R^O�Ys[ \�9 O�Q.Wdm*HKJMLPRNJMYbl6R�g|WdJMY;R^L@e á íE� z }u¿ä ¿ Â�zbR^`bO�QNOqO6�vJMLPR^LfT \ TVgbgKJMYbtuÝ ® � Þ°ß¡UM��¸+LP[blU`ZRN`�TVR ®

µ�J+¶�Ý�JML?µ ����¸ z

µ�J]J+¶�Ý µ î ¶�JMLfT�YbW YKLPJMYbt [KxXTdQ-LN[bgKg�W QSR-k O�l6R^W Q�z�mnW Q	O�kdO�Q : î í²� z

µnJMJ]J+¶�RN`bO�QPO)O6�vJMLPR^L�TdY�¹P�§» ' LN[blU`pR^`bTVR-� § ® òdc î *�¹nÝ µ î ¶Fg î í²��k8JML-Tºµ��fLP[ 9b\ TdYKJ��
mnWdxMHpmnW Q	O�kdO�Q : g ¹�g ¼ ¹P��z�TdYbH�zKÔbY�TVx]x : z

µ�J]k�¶�Ý µ�e á ¶@ò+= ��� zbmnW Q-TVx]x }�¿ ä ¿ Â �

_a`bO)gbQPWjWVmÖl�W YKLPJMLPR^L	WVm�R o W�gbTdQPRNL � Ì¼Y�g�TVQPR�ÌUz o O?LN`KW o RN`�TVR�RN`bO)T 9 W�k O?QNO�rs[KJMQNO \ O�Y;R^L
mnWdx]xXW o mnQNW \ T�LPO�RfWdm­xXWvl�TVx�l�W YbHjJMRPJXW YKL � Ì¼YZg�TVQPR-ÌNÌ o OqgbQPW�k OqR^`bO.xMWjl�TVxÖl�WdYbHKJ]RNJMW YbL �

� ëbê�é úv` � O�l6xÆTVJ \ R^`�T�R,R^WBgbQNW�k OQc�µ�J+¶-ãhãhãÄµnJMk�¶Pksz+JMR�JXL,LN[?´�l�JMO�Y;R�RNWBLN`KW o R^`bTVR�mnWdQ
O�kdO�Q : YKW YbLPJMYbt [jxÆTdQ*LN[Kgbg�WdQPR�k O�l�R^WdQ²=÷ì�í,ß¡UM��¸�z;R^`bO�QNO�O6�vJXLSR^L�T8g�T�JXQÁµ�z ì ñ�Ý ì ¶ o `KO�QNO�z ì JML
TdYºWdg�O�YºYbO�JMt ` 9 W QN`bWvWvHºWdm î TdYKH½Ý ì ® z ì ÞÏß¡UM��¸�JML5T \ TdgbgjJXYbt.LNTVRNJMLPm : JMYbt)R^`KO�mnWdx]xXW o JMYbt
gbQPW g�O�QPRPJXO�L ®

µ�J+¶U�ÁÝ ì JMLfµ ����¸ z

µnJMJ+¶U�ÁÝ ì µ��o¶�JML�T�YbW YbLSJXYbtd[KxÆTVQ�LP[bgbg|W QPR-kdO�l�RNW Q�z�mnW Q	O6k O�Q : �cí×z ì z
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µ�J]JMJ+¶U� Ç W Q-O�kdO�Q : z ì R^`KO�QNO8O6�vJMLPRNL.TdY ¹�� ! » ' LN[blU`�RN`�TVR�z ì§ ® ò c���*\¹nÝ µ��o¶�g��ºí]z ì k,JML
T�µ � LN[ 9b\ TdYjJMmnWdxMHZmnWdQ	O�k O�Q : g ¹�g ¼ ¹�� ! z�TdYKH�zbÔ�Y�TVx]x : z

µnJMk�¶U�ÁÝ ì µ î ¶@òt=nì �
G?LPLN[ \ O�R^`bTVRWc�µnJ^¶^�ËñÄýqýÄý_ñËµ�J]k�¶^�Ák'`bWVxXH � � O�TdQNO�YbW o t WdJMYbtBR^WBl�W YbLSR^QP[bl�R�T \ TdgbgKJMYbt

L^T�RNJMLPm : JXYKt(c�µ�J+¶�ñÄýqýÄý_ñËµ�J]k�¶Pk � Ç JMQNLSR�z­W 9 LPO�QPkdO�R^`bTVR6cöz ì k�ìÄÿ��1mnWdQ \ L8TdY(W g|O�Y l�W�k O�QPJMYbtZmnWdQ
� z�TdYbH�z|LPJMYbl�O�� JMLfl�W \ g�Tdl6R�z�R^`bO�QNO,O¡�vJXLSR^L.T�Ô�YKJ]R^O�LN[ 9 l�W�k O�Q��³ò cöz ì Ö ksz }Í¿ á ¿ � �
Ç [bQPRN`bO�Q \ W QNOVz*J]R�JXL�O�TVL : RNW³LPO�O�R^`�T�R o O�l�TVYElU`bWvW LPO��ÊLPW³RN`�TVR�z ��� í���z�mnW Q�O�kdO�Q :

}Ç¿ ä ¿ Â+z-TdYbHÎz-TVxXLPWbz o O�l�TVYÅQNO�rv[jJXQPOBR^`�T�R9z ��� 9 O�R^`bOZW YKx : YKO�JMt ` 9 W QP`bWvWjH JXY��
l�WdYsR^TVJMYKJXYKt/e á � Ò W o xMO�R�c7{�à�k 9 O8T�µ��)g�TVQPRNJ]RNJMW Y�Wdm�[bYKJ]R : LN[ 9 W QPHKJXYbTVR^OqR^W���z�TdYbH�LNO6R

Ý µ î ¶ ® ò
Ñ��àÓÒ ¸ {�àØµ î ¶�Ý ì Ö µ î ¶¨ Ñ��à�Ò ¸ {�à�µ î ¶:Ý ì Ö µ î ¶�¨ ý

� Oºl�xXTVJ \ R^`bTVR?RN`bO \ TdgbgKJMYbtÅÝ ® � Þ ß¡UM��¸�z î
�
üÞ Ý µ î ¶Uz�JXL o O�x]x��¼HbO6Ô�YbO�H TdYbH�LNTVRNJMLPÔbO�L

µ�J+¶UzÍµ�J]J^¶^z½µ�J]k�¶Uz.TdYKH�z o J]R^` LNW \ O³l�TdQPOdz½µnJMJ]J^¶�TdL o O�x]x � Ý µ î ¶�JML o O6xMx��¼HKO�Ô�YbO�H3TdYbHÄJML'JMY
m�Tdl6R8T�YKW YbLPJMYbt [jxÆTdQ.LP[bgbg|W QPRqkdO�l�RNW Q 9;:²± O \�\ T Á � } � °j´ R^`s[bL�z9µnJMJ+¶-JML8LNTVRNJMLPÔbO�H � µnJ^¶-JML8TdY
J \�\ O�HKJÆT�R^O	l�WdYbLNO�rv[KO�Ybl�OfWdm�µnJ^¶^�MzdksJXT?R^`bO-TVLNLN[ \ gjRNJMW Y�R^`�TVR�{�óà Ë	TdQPO	µ�� � µnJMk�¶ÐmnWdx]xMW o L�mnQNW \
µ�J]k�¶U��TdYKH�RN`bOqLNg|O�l6JMÔ�l o T :po Oql�W YKLPR^QP[bl�RNO�H'R^`bOqLN[ 9 l�WÝkdO�Q ��zKJ � O � z�RN`bOqTdLPLN[ \ gKRPJXW Y'R^`�T�R
O�TVlU`9e�à­JXL-l�WÝkdO�QPO�HBWdYKx : W Ybl�O � _a`v[KL�z�JMR-QPO \ TVJMYbL�RNW�LN`bW o RN`�TVRÁÝ²L^TVRPJXLSÔ�O�L�µ�J]JMJ+¶ �

Ç JMQNLPR�zbxXO6Rlõ ® � ÞÈS~U 9 OqtdJ]k O�Y 9;:

õ@µ î ¶ ® ò î *�¹NÝ µ î ¶÷ñ
R^`KO�Y�õ'JMLal�xMO�TVQPx : µ�����¸ � Ç [bQPRN`bO�Q \ W QNOVz o O)l�xXTVJ \ R^`bTVRYõ'JML	TdYpO \,9 O�HbHjJXYbt � _ÐW�LNO�O?R^`jJXL�z
W 9 LPO�QSk OºR^`bTVRtõ@µ î ¶9òIO�YbH#µ î ñ�¹nÝ µ î ¶n¶^z o `KO�QNO,O�YbH ® � � Þ S U z@µ î ñ'�B¶ ­�®'¯ü ð¥Þ î *,��z�JML?R^`KO
O�YKHj�¼g|WdJMYsR \ Tdg � y : RN`bO.R^[ 9 [KxÆTVQ�YKO�JMt ` 9 W QP`bWvWjH�R^`bO�W QNO \ z�LPJMYbl�Oº� JML-l�W \ g�Tdl6R�z�O�YKH'JML
TdY²O \�9 O�HbHKJMYbt�mnW Q)L \ TVx]x9¹ � Ç [KQPR^`KO�Q \ W QPOdz 9;:²± O \�\ T Á � } � ½ z#ÝÀJMLqTVxMLNW'TdY�O \,9 O�HbHKJMYbt
o `KJMlU`¿J \ gKx]JMO�L,RN`�TVR�LNWZJML�RN`bO \ TdgKgKJXYKt îÇüÞ µ î ñ�¹NÝ µ î ¶N¶Uz+TdYbH(l�W YbLPO�rs[bO�Y;RPx : õ � ÍjW o O
l�WdYbl�xM[bHbOqR^`�T�R�zbLSJXYbl�Oº� § ò®õ@µ��d¶^z|� § JMLfT�R�xMO�TVLPRfT�µ�����¸�O \,9 O�HbHbO�H�LN[ 9b\ TdYKJ]mnWdxXH �
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Ò W o zsLN[bgKg�W LPO î í�� JML�l�W�k O�QNO�H�W Yjx :�9;: T)LPJMYbtdxMO�YKO�JMt ` 9 W QP`bWvWjHWz ì"! í#��zsRN`bO�YÎz 9s:
µ�J]J]J^¶^�MzsJMR�mnWdx]xXW o L�RN`�TVR	� § JMLaµ � JXYpT8YbO�JMt ` 9 W QN`bWvWvH�Wdm$õ@µ î ¶Uz 9 O�l�Td[bLNO�õ@µ î ¶~R�z ì"!§ R � § �
ü YZRN`bO,WdRN`bO�Q�`�TdYKH�z|J]m î JXLfl�W�k O�QNO�H 9;:'\ W QNO8R^`�TVYBW YbO8YbO6JXt ` 9 W QN`KWjWvHmz ì ! Ö í$��z�R^`KO�Y
õ@µ î ¶+JML�l�W Y;RUTVJMYbO�H�JXYpT�YbO�JMt ` 9 WdQN`bWvWjH o `KJMlU`�JXL	T 9 xMO�YbHKJMYbt�WdmÖµ � \ TdYKJ]mnWdxXHKL�z ì%! Ö§ � _a`KJML
9 xMO�YbHjJXYbt²Wvl�l�[bQNL�JMY øFªi«r¬ § � o `KJMlU` JXL�TVxMLNW²µ � 9;:À± O \�\ T Á � } � � z*TdYbH¿JML�l�W \ gKxMO�RNO�x :
HbO6R^O�Q \ JXYbO�H 9;: R^`bO�lU`bWdJMl�O�WdmÎRN`bO�g�TdQPRPJMRPJXWdY�WdmÎ[bYKJ]R : c7{�à|k � � O�l�xXTVJ \ zsR^`KO�QNO6mnW QNOVzvRN`�TVR�J]R
LN`KW [KxMH 9 O*g|W LNLSJ 9 xMO�RNWflU`KWjW LPO�c7{�à|kaLPWfRN`�TVR­R^`bO 9 xMO�YbHKJMYbt)WVmbW�k O�QPxXTdgbgKJMYbt.YbO6JXt ` 9 W QN`KWjWvHbL�z
TdYbH�l�W YbLPO�rs[bO�YsRPx : � § zaJML�µ���O�k O�Q :so `bO�QNO � _a`KJXL�l�TdY 9 OZHbW YbOVzamnW Q�JMYbLSRUTdYbl�Odz 9;: TdY
TdgbgKQNW gbQSJÆT�R^O.L \ WvWdR^`jJXYbt�Wdm õ � � O.LN`bW o RN`KJXL-O¡�KgjxMJMl�J]RNx : W YKx : mnW Q�RN`bO.xXWvl�T�xÖl�TdLPOmµ�J]JMJ+¶U�bJMY
g�TdQSR-ÌNÌ � ° WVm�RN`KJXL-gbQPWjWVm �

� ëbê�é ú�úv` Ì¼Y RN`KJXL'g�TdQSR o O LN`bW o R^`bTVR�mnW Q�O�k O�Q : î í � RN`bO�QPO(O6�vJMLPRNL�TdY W g�O�Y
YbO6JXt ` 9 W QN`KWjWvHmz ì TdYKHBT \ TVgbgKJMYbt�Ý ì ® z ì Þ ß¡U~��¸ o `KJMlU`�L^TVRPJXLSÔ�O�LGc�µ�J+¶U�ÁãhãhãÄµnJMk�¶U�Ók � � O
HbW�RN`KJXL�JXY¿R o W�LPRNO�gbL ® JMYÀÌNÌ � } o OpgKQNW�k O�RN`�TVR�z5mnWdQ,O�kdO�Q : î í4� z�RN`bO�QPO�O6�vJMLPRNL�TZg�TVJMQ
µ�z ì ñ�Ý ì ¶ o `jJXlU`ZL^TVRPJXLSÔ�O�L?TVxMxÖRN`bO8QNO�rs[KJMQNO�HBgbQPW g|O�QPRPJXO�LfO¡�jl�O�gjR?R^`KOqRN`KJMQNH ´ TdYbHÎz�JMY'ÌNÌ � ° o O
[bLPO�R^`bOpg�T�JXQ�l�W YbLPRNQN[bl6R^O�H JMY ÌNÌ � } R^W�l�WdYbLPRNQN[bl6R�TVYbWdR^`KO�Qºg�T�JXQ o `KJMlU` L^TVRPJXLSÔ�O�L�TVx]x�mnW [KQ
gbQPW g�O�QPRPJXO�L �

ú�ú�`nù�` ± O6R6=÷ì 9 O'T³YKW YbLPJMYbt [jxÆTdQ�LN[Kgbg�WdQPR�k O�l6R^W Q�mnW Q�� T�R î � y : ± O \�\ T Á � } � Á z=÷ì \ T :E9 O�O6�vR^O�YbHbO�H�xXWvl�T�xMx : R^W T µ�����¸,[bYKJ]R�YbW Q \ TVx-kdO�l�RNW Q�Ô�O�xMH � {'W QNO'O6�jgKx]JXl6JMRPx : z
R^`KO�QNO�O6�vJMLPR^LºTdY(W g|O�Y YbO�JMt ` 9 W QN`bWvWvH�& ì Wdm î TVYbH¿T \ TVgbgKJMYbt Ý ì ® & ì Þ ß UM��¸ z­LN[blU`
R^`bTVR�Ý ì µ î ¶�òÄ=nì z$Ý ì µ'�(¶tí ø)( �®ù mnWdQ.O�k O�Q : ��í*& ì z­TdYKHªÝ ì JML�µ�����¸ � � O�l�xXTVJ \ R^`�T�R
R^`KO�QNO�O6�vJMLPR^L�TVY¿W g|O�Y(YKO�JMt ` 9 W QP`bWvWjH,z ì R+& ì z î í�z ì z+LP[blU`¿R^`bTVR�µ$z ì ñ÷Ý ì ¶)LNTVRNJMLPÔbO�Lc�µ�J+¶U�]zËµ�J]J^¶^�MzËµ�J]k�¶U�Ók � ü m5l�W [bQNLPOdz�µ�J+¶U��TdYKH�µ�J]k�¶U�|TdQPOqJ \�\ O�HKJXTVR^OVz�LPW�J]RfQNO \ TVJMYbL�W YKx : R^W�LN`bW o
µ�J]J+¶U� �

_­W�gbQPWÝkdOuµnJMJ+¶U�]zbxMO�RFx (�® � Þ°S 9 O.R^`bOq`bO6JXtd`sR-mn[bYKl�RNJMW Y'tdJ]k O�Y 9;:

x ( µ�e_¶¨ò 4 e#ñ�Ý ì µ��o¶C5�ñ
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TdYbH�QPO�l�T�xMx�RN`�TVR o Oq`�T�k O.R^W�LP`bW o RN`bQNO�O.R^`KJMYbt L ® µ } ¶>x ( µ�e_¶ ¼ x ( µ'�(¶�mnW QaTVxMxEe,í²� ð]c���ksz
µ ° ¶�µ�t Q^TVH�x ( ¶ ( ò ' zaTdYbH®µ ½ ¶uµ¥efO�LPLix ( ¶ ( Xò ' � µ ° ¶�mnWVxMxMW o L 9 O�l�Td[bLNOVz 9;: l�W YbLSR^QP[bl�RPJXW YÎz
Ý ì µ��o¶~í ø,( � ù z�TdYbH&µ ½ ¶5mnWdxMxMW o L 9s: l�W Y;RNJMYs[KJ]R : WVm@Ý ì TdYKH�RN`bO.m�Tdl�R	RN`�TVR�µ¥efO�LPLix�ì�¶gì ¼\' z
LNO�O ± O \�\ T Á � } � �v� _a`v[KL�J]R�QNO \ TVJMYbL	R^W�LP`bW o µ } ¶ �

_­W�LNO�Ouµ } ¶UzjxXO6R ï�® & ì )²� ÞÈS 9 O8HKO�Ô�YbO�H 9;:

ï µ'�
ñPe_¶ ® òtx ( µ�e_¶@ðnx ( µ��o¶÷ý
� O�`bT�kdO�RNW�LN`bW o RN`�TVR.R^`KO�QNO�O¡�jJMLPRNLºTdY²W g|O�Y³YbO6JXt ` 9 W QN`KWjWvHnz ì R-& ì z�z ì ´ î zÖLN[blU`
R^`bTVR ï ¢¢/. ¼\' z o `KO�QNO�? ® ò�z ì )²� ð10Îµ$z ì )²�d¶ ´ W Q�z�O�rv[jJMkVTVxMO�Y;RNx :

? ò�cQµ'�
ñPe_¶�g2�cí×z ì ñ�e,í�� ñ|ã3��Xòue�k
ý
� O8HKW�RN`KJML 9;: g�TVQPRNJ]RNJMW YKJMYbt/?4JXY;RNW�T�g�TVJMQ-Wdm�LN[ 9 LPO�RNL ®

a�° ® òdcQµ'�
ñPe_¶Mí�? g�HKJMLPRÄµ'�
ñPe_¶ ¼ l k
ñ &;Â<j µ�° ® òdcQµ'�
ñPe_¶Mí�? g�HKJMLPRÄµ'�
ñPe_¶�Ã l k
ñ
o `bO�QNOÅ·PHjJXLSR÷¸ºHbO�YbWdRNO�L	`bO�QNOfRN`bO)LSRUTdYbHbTdQNH�JMY;R^QSJXYbLSJXl.HjJXLSRUTdYbl�O?JMY�� zKJ � O � zvR^`bOfW YbO.TVQPJMLPJMYbt
mnQNW \ RN`bO \ O6R^QPJMl?JMYbHb[bl�O�H 9;: R^`bO.T \,9 JMO�Y;R	LPg�Tdl�O�S~U � Ç JMQNLSR�z o O)LP`bW o RN`�TVR�R^`bO�QNO?O¡�vJXLSR^L
TdY l » ' LN[KlU`(R^`�T�R ï ¢¢5476 ¼ ' � _a`jJXL8mnWdxMxMW o L 9;:³\ O�TdYbL�Wdm-TZ_�T : xXWdQ,O6�jg�TVYbLPJMW Y�z�TVYbH
l�WdYsRPJXYs[KJ]R : Wdm@Ý ì z�LNO�O ± O \�\ T Á � } � � �

ÍjW�JMR-QPO \ TVJMYbL�RNW�LN`bW o RN`�TVR ï�¢¢58�6 ¼\' � _ÐW�LPO�OqR^`KJML�zbxMO�R

9 ® ò�cQµ î ñCe_¶�g�e�í²� ñ�ãÊHKJMLPRxµ�e#ñ î ¶*Ã l
° k
ý

ÍvJMYbl�OÃÝ ì µ î ¶ºò =nì o `KJMlU`EJML�T³YKW YbLPJMYbt [jxÆTdQ�LP[bgbg|W QPR�k O�l�RNW Q 9;: TVLNLN[ \ gjRNJMW Y�z o OZ`bT�kdOx�ì
µ�e_¶ ¼ x�ì
µ î ¶�mnWdQ�TVx]x�e,í��Èð�c î k � Ì¼Y�g�TVQPRNJMl�[jxÆTdQ�z ï ¢¢/: ¼�'K´ RN`bO�QPO�mnW QPOdz 9;: l�W \ g�Tdl6R^YbO�LNL
Wdm 9 TdYbH�l�W Y;RNJMYs[KJMR : Wdm ï z ïÄ\ [KLPR 9 O,YbO�t;T�RNJ]k O�W�k O�Q.LPW \ O�W g|O�Y�YbO6JXt ` 9 W QN`KWjWvH²Wdm 9
o J]R^`'LNW \ OqQ^TdHjJX[bL<; ¼ °

) � Ò W o LN[Kgbg�WdLNOqR^`�TVR@z ì JXL-L \ T�xMxÐO�YbW [bt `'LNW�R^`bTVR	JMRNL	Q^TdHjJX[bL	JML
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xMO�LNL-R^`bTdY=;;zKJ � O � z
z!ì ® ò�c	e�í²� g�HKJMLPRÄµ�e#ñ î ¶ ¼ ;�k
ý

� O�TVQNOqt WdJMYbt�R^W�LN`KW o R^`�TVR�µ�°YR�z?>Äµ 9 ¶Uz o `KJXlU`'JXL�TVx]x o O8YKO�O�H �
_­W8LNO�O�RN`�TVR�µ�°YR�z?>Äµ 9 ¶Uz xMO�R�µ'� � ñPe � ¶9í�µ�°�z;RN`bO�Y�HKJMLPRxµ�� � ñPe � ¶9» l z 9;: R^`bO-HbO6Ô�YKJ]RNJMW Y

Wdm�µ�° � {ZWdQNO�W�kdO�Q�zjHKJMLPRxµ�� � ñ î ¶ ¼ ;sz 9;: HbO�ÔbYKJMRPJXWdY�WdmÐµ�°�zjTdYbH 9 O�l�Td[bLPOfRN`bOfQNTdHKJM[bL*Wdm�z ì JML
xMO�LNL�R^`�T�R@;;z 9;: TdLNLP[ \ gKRNJMW Y � Ò W o HKJMLPRxµ�e � ñ î ¶�ÃÄHKJMLPRxµ�� � ñPe � ¶�ðÀHKJMLPRÄµ î ñ�� � ¶�Ã l ðA;½» °

) �
_a`s[bL�z$µ î ñPe � ¶~í 9 ´ TVYbH�zKRN`bO�QPO�mnW QPOdz

HKJMLPRxµNµ'� � ñPe � ¶�ñ 9 ¶ ¿ HKJMLPR�µNµ'� � ñPe � ¶�ñ�µ î ñPe � ¶N¶@ò HKJMLPRxµ�� � ñ î ¶ ¼ ;Äñ
o `bO�QNO HKJMLPR ® � )�� ÞÈS¿JXLÖtVJMkdO�Y 9s:?9;: HKJMLPRxµNµ î ñB�(¶�ñÄµ î ó ñB� ó ¶n¶ ® òKµ�HKJXLSRxµ î ñ î ó ¶�*)HKJXLSR�µ���ñB� ó ¶N¶ ·º �
ÍjW o O�l�W Ybl6xX[bHKO-RN`�TVRYµ�� � ñPe � ¶~ímzC>qµ 9 ¶^z o `KJMlU`�J \ gKxMJMO�L�µ�°YR[z?>Äµ 9 ¶UzsTdL o O-`�TdH�l�xXTVJ \ O�H
O�TVQPx]JXO�Q �

ú�ú�`Æþ � O.LP`bW o O�H'JMY�ÌNÌ � } R^`�T�RaR^`bO�QNO.O¡�jJMLPRNL�Tºg�TVJMQ�µ�z ì ñ�Ý ì ¶ o `KJMlU`ZLNTVRNJMLPÔ�O�L�µ�J+¶U�]z¡µ�J]J^¶^�Mz
TdYbH\µ�J]k�¶^� � efO�QPO o OpgbQNW�k O�R^`�TVR�R^`bO�QNO�O¡�vJXLSR^L�TBg�T�JXQ�µ øz ì ñ ø Ý ì ¶ o `KJXlU` LNTVRNJMLPÔ�O�L�TVx]x�mnW [KQ
gbQPW g�O�QPRPJXO�L�c�µnJ^¶^� ãhãhãqµ�J]k�¶U�Ók �

Ç JMQNLPR�z�HbO�ÔbYbO Ý ì ® z ì Þ a�� 9;:

� � !ü ð_Þ µ'�
ñ�Ý ì µ��o¶N¶�ñ
o `bO�QNOMa�� HKO�YbWdRNO�L�RN`bO([bYjJMRBYbW Q \ TVx 9 [bYbHjxXO¿WVm�� � G�xXLPWbz�HKO�Ô�YbO(O�YbH § ® a�� Þ
ø�ªi«�¬ § � 9;:

µ���ñ'�B¶ ­�®'¯ Àü ð_ÞD��*�¹C��ñ
o `bO�QNO�g ¹�g;JML-L \ TVx]x � Ò W o LPO�Rlõ ì ® ò O�YbH § ö Ý ì zbR^`bO�Y,õ ì ® z ì Þ ø�ªi«r¬ § � z�TdYKH o Oq`�T�k O

� ç !ü ð_ÞD��*�¹NÝ ì µ'�(¶�ý
Ò WVR^O�R^`�TVR 9;: RN`bO�R^[ 9 [jxÆTdQ�YbO�JMt ` 9 W QN`bWvWvH R^`KO�W QPO \ z�TdYbH ± O \�\ T Á � } � ½ z¨õ ì JXL,TBµ�����¸
O \�9 O�HbHKJMYbt � GfxMLNW�YKWdR^O8R^`�TVR�z 9s:B± O \�\ T Á � } � � z øFªi«r¬ § � JXL?µ�� ´ RN`bO�QPO�mnW QPOdz 9s:Z± O \�\ T
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Á � } � ý z�J]mEz ì JML�LP[?´�l�JMO�Y;RNx : L \ TVxMx¥zVRN`bO�Y�R^`bO�QNO*O6�vJXLSR^L�Tfµ � O \,9 O�HbHKJMYbt øõ ì ® z ì Þ ø�ªi«�¬ § �
LN[KlU`ZR^`bTVR øõ ì µ î ¶@ò4õ ì µ î ¶�ñ &;Â<j øõ ì� ! ò4õ ì� ! ý
± O�R�³ ¸ ® a�� Þ � z 9 O.R^`bOqLPR^TdYbH�TVQNH'gbQNW�Â�O�l�RPJXW Y \ Tdg�zbJ � O � z#µ���ñP��¶ µ¸·ü ð_ÞD��ñ�TVYbHZLPO�R

e ® ò+³ ¸ ö�O�YbH ��¸§ ñ
R^`KO�Y�e ®�ø�ªi« § � Þ � � Ò W o xXO6R øe�HbO�YbWdR^OqR^`KO8QPO�LSR^QPJMl�RPJXWdYZWdm�eBRNW øõ ì µ�z ì ¶UzbJ � O � z

øe ® òte ¢¢�Eç ! � � ! � ñ
TdYbH�xMO�R øz ì R � 9 OqtdJ]k O�Y 9;: øz ì ® òteºö øõ@µ$z ì ¶UzbR^`KO�Y øe ® øõ ì µ�z ì ¶MÞ øz ì � Ç JMY�TVx]x : z�LNO�R

ø Ý ì µ'�(¶ ® ò }
¹ ­ øe ��¸ µ'�(¶$ðF� ± ý

� O�l6xÆT�J \ RN`�TVR�zsTdLNLP[ \ JXYbt6z ì JML�LN[?´�l�JMO�Y;RPx : L \ TVx]x¥z ø Ý ì µ'�(¶ÐJXL o O�x]x]��HbO�Ô�YKO�H�mnW Q�T�xMxG��í øz ì �
Ç [bQPRN`bO�Q \ W QNOVz o O�l�xXTVJ \ R^`�TVR ø Ý ì ® øz ì Þ ß U~��¸ z�TdYbHÎz�ÔbY�TVx]x : z o O'LP`bW o RN`�TVR�µ ø Ý ì ñ øz ì ¶
L^T�RNJMLPÔ�O�L?TVx]xÖmnW [bQ	gKQNW g|O�QSRNJMO�L�c�µ�J+¶U�]z ãhãhã6z µnJMk�¶^�Ák �

Ç JMQNLPR�z o O�LN`bW o RN`�TVR ø Ý ì µ'�(¶�JXL o O�x]x]��HbO�ÔbYbO�H¿mnW QqT�xMxH��í øz ì � _ÐW'RN`KJXL8O�YKH�z o O�`bT�kdO
R^W'gbQPWÝkdO�RN`�TVR øe ® øõ ì µ$z ì ¶�Þ øz ì JML8JMY;k O�QPRNJ 9 xMO � _ÐWBLPO�O�R^`KJML�z­xXO6R î ¸ ñ î ) í øõ ì µ$z ì ¶^z+TVYbH
LN[Kgbg�WdLNO�RN`�TVR øe�µ î ¸ ¶Jò øe$µ î ) ¶ � � O�TVQNO�t WdJMYbt'RNWBLP`bW o R^`�TVR î ¸ ò î ) � Ò W o YKWdR^O�R^`�T�R

î ¸ ò øõ ì µ�� ¸ ¶�TdYbH î ) ò øõ ì µ�� ) ¶�mnWdQ�LNW \ OI� ¸ zJ� ) í×z ì ´ RN`bO�QPO�mnW QPOdzbLSJXYKl�O øe$µ î ¸ ¶@ò øe$µ î ) ¶^z o O
`�T�k O øeÅö øõ ì µ'� ¸ ¶lò øe�ö øõ ì µ'� ) ¶Uz o `KJMlU`(J \ gjxMJMO�L8R^`�TVR�eÅö øõ ì µ�� ¸ ¶lò¹e�ö øõ ì µ�� ) ¶ � _a`s[bL�z�J]R
JMLfO�YbW [bt `ZR^W�LN`bW o R^`bTVR�eÉö øõ ì ® z ì Þ øz ì JXL�W YbO¡��RNWV�¼W YKO � � O�HKW�R^`jJXL�z|ksJXT�R^`KO�JMYskdO�QPLNO
mn[bYbl6RNJMW Y�R^`bO�W QNO \ z 9;: LP`bW o JXYbt�R^`�T�R�µ�eÉö øõ ì ¶$� ! JML-YbW YbLSJXYbtd[KxÆTVQ ®

µ�eÉö øõ ì ¶$� ! ò ei�LKM !%N !PO ö øõ ì� ! ò+ei� M !%N !PO öYõ ì� !
ò µ�eÉö=õ ì ¶$� ! òKµ�³ ¸ ö�O�YbH ��¸§ ö+O�YKH § ö Ý ì ¶$� !
ò µ�³ ¸ ö Ý ì ¶$� ! òKµ á j?¶�� ! ò�Q�ñ
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o `bO�QNO á j�HbO�YbWdR^O�L8RN`bO�JXHbO�Y;RNJ]R : \ Tdg TdYbHRQBRN`bO�JMHbO�YsRPJMR :³\ TVRNQPJ�� � _a`s[bL�z o O�l�W YKl�xM[bHbO
R^`bTVRaHbO6R�µNµ�e�ö øõ ì ¶$� ! ¶¨ò } Xò 'K´ RN`bO�QPO�mnW QPOdzìe�ö øõ ì ® z ì Þ øz ì JMLaW YbO¡��RNWV�¼W YKOdzjTdLNLP[ \ JXYbt�z ì
JML�L \ TVxMx � Ì¼YZgbTdQPRPJXl�[KxÆTVQ øe ��¸ ® øz ì Þ øõ ì µ$z ì ¶*JML o O6xMx��¼HbO6Ô�YbO�H �

ÍjO�l�W YbHKx : z o O�LP`bW o R^`�TVR ø Ý ì ® øz ì Þ°ß UM��¸ z�J � O � z�¨ ø Ý ì µ��o¶¸¨Yò } mnW Q-TVx]x��½í øz ì � _­W�LNO�O
R^`jJXL�zbYbWdRNO?R^`�T�R�z 9;: HbO�ÔbYKJMRPJXWdY�z�¨ ø Ý ì µ��o¶¸¨=ò ¸ § ¨ øe ��¸ µ'�(¶¥ðR��¨ ´ RN`v[KL�zKJ]RaJMLaLN[?´�l6JXO�YsR-RNWºLN`bW o
R^`bTVR øe ��¸ µ'�(¶@òS��*�¹C��mnW Q	LPW \ O8[KYKJMR-kdO�l�RNW QF� � _ÐW�R^`KJML-O�YbHÎz|QPO�l�TVxMxÖRN`�TVR�z 9;: HbO�Ô�YjJMRPJXW YÎzøe ��¸ µ'�(¶=í ø�ªi«�¬ § � ® ò4O�YKH § µ|aº�d¶ ´ R^`bO�QNO�mnWdQNOdz øe ��¸ µ'�(¶9ò4O�YKH § µ'� ó ñP� ( î ¶�mnW Q�LNW \ OT� ó í øz ì z
TdYbH/� (ÿî í ø,(ÿî �®ù � _a`KJML*J \ gKx]JXO�L�R^`bTVRU�tò+e�ö�O�YbH § µ'��ó ñ'� (ÿî ¶@òt³ ¸ ö�O�YbH ��¸§ ö+O�YKH § µ��xó ñ'� (|î ¶@ò��ó ´ R^`KO�QNO6mnW QNOVzbmnW Q	O�kdO�Q : �Íí øz ì zbR^`bO�QNOqO6�vJMLPR^L?T�[bYKJ]R�kdO�l6R^W QF� ( í ø)( � ù³LP[blU`ZRN`�TVR

øe ��¸ µ'�(¶¨òÄO�YbH § µ'�
ñ'� ( ¶ òS��*�¹C� ( ý
Ì¼Y'g�TdQPRPJXl�[KxXTdQ�zí¨ ø Ý ì µ'�(¶�¨YòÄ¨©� ( ¨Yò } �

Ò W o RN`�TVR ø Ý ì ® øz ì Þúß¡U~��¸|JML o O6xMx��¼HKO�Ô�YbO�H�z o O-LN`KW o R^`�T�RÁµ ø Ý ì ñ øz ì ¶ÐLNTVRNJMLPÔbO�L�R^`bOamnW [KQ
gbQPW g�O�QPRPJXO�L�c�µnJ^¶^� ãhãhãqµ�J]k�¶U�Ók ®V íPWYXn� Ç QPW \ R^`KO�HbO6Ô�YKJ]RNJMW YBWVm ø Ý ì µ��o¶�J]RfmnWVxMxMW o L�RN`�TVRl¹ ø Ý ì µ��o¶E*Z�tò øe ��¸ µ��o¶ ´ R^`bO�QNO6mnW QNOVzø Ý ì \ [bLSR 9 O8µ�����¸Uz 9 O�l�TV[bLNOVz�TVL o O8LN`bW o O�HBO�TdQPx]JMO�Q�z eZJXL�T�µ�����¸�O \,9 O�HbHjJXYbt �V í�í[WYXn� G?L o O�LN`bW o O�H¿O�TdQPx]JMO�Q�z øe_��¸�µ'�(¶lò��@* ¹C� ( mnW QqLPW \ O�[bYjJMR8k O�l�R^WdQ�� ( í ø,( � ´
R^`KO�QNO6mnW QNOVz+mnQNW \ R^`bO�HbO�ÔbYKJMRPJXWdYÀWdm ø Ý ì z­JMR�mnWdx]xXW o L�RN`�TVR ø Ý ì ò � (�� Ì¼Y¿gbTdQPRPJXl�[KxÆTVQ�z ø Ý JXL,T
xMWjl�TVx+[KYKJMR?YbW Q \ T�x�kdO�l�RNW Q)Ô�O6xXH � _a`s[bL�zÐTdL o O,LN`bW o O�H�JXY�ÌPÌ � } z|RNW�LN`bW o R^`bTVR ø Ý ì µ��o¶�JXL?T
YbW YKLPJMYbt [KxXTdQ?LP[bgbg|W QPRfk O�l�R^WdQ�zÎJ]R)LP[?´�l�O�LfR^W�LP`bW o RN`�TVR ø Ý ì µ î ¶�JML.T�YKW YbLPJMYbt [jxÆTdQ?LN[bgbg|W QSR
k O�l�RNW Q � _a`KJML o J]x]x 9 O.LN`KW o Y'JXY'g�TdQSR�µ�J]k�¶U� �V í�í¥íPWYXn� øz ì§ ò øõ�µ�z ì ¶Uz|TdYbH øõ ì JMLfT�µ��qO \,9 O�HbHjJXYbt 9;: l�W YbLPRNQN[bl6RNJMW Y ´ R^`bO�QNO�mnWdQNOdz øz ì§ JML
T�µ��)O \,9 O�HbHKO�H�LP[ 9b\ TdYKJ]mnWdxMH �V íÚø\WYXn� y : l�W YKLPR^QP[bl�RPJXWdYÃÝ ì µ î ¶@òt=nì zbLPO�O.ÌNÌ � } ´ R^`s[bLaJ]R	LN[?´�l�O�L	R^WºLP`bW o RN`�TVR ø Ý ì µ î ¶@ò
Ý ì µ î ¶ � Ç JXQPLPR�z�YbWdRNOpR^`�TVR 9;: HbO�ÔbYKJMRPJXWdY�Wdm�õ ì zFÝ ì µ î ¶Éò ¸ § µØõ ì µ î ¶Qð î ¶Éò ¸ § µ�e_��¸Fö�e,ö
õ ì µ î ¶~ð î ¶ � G?L o O�LP`bW o O�H O�TdQSxMJMO�Q�z	eÃöJõ ì µ î ¶�ò ³ ¸ ö Ý ì µ î ¶tò î ´ R^`bO�QNO�mnWdQNOdz@Ý ì µ î ¶tò
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¸ § µ øe ��¸ µ î ¶$ð î ¶@ò ø Ý ì µ î ¶ � ]
	#`nùa`Æþ!`I^ óvö¿ö ë `cb «6�¡Ý ¸ ýÄýÄý÷Ý � e6«?©Î¨�©K�6 Ú©
V(Wv¤]¯d�a��WÝá;á�¨��¡�5ªd«U¢6�¼¨��^�.¨�ä�� ¯d��¯F}­¬j«n]�á�¨� Ú©��nâ
�gX�«6©�¯d©�¦Z©Î¨��¡à�¯d¤§ ÁH�«n]²¢U¨�©�ªd«P¬ ¢U¨�àme� Ú©|¯d�¥ £¨�© ¨�äcÝ ¸ ýÄýqý�Ý �  X�És�«6¤Ú¤ pÛ]v«+}�©Î«n]�¯d©a]B X��¯d¤ ��¨B¯
©Î¨�©K�6 Ú©
V(Wv¤]¯d�?��WÝá;á�¨��¡�*ªd«U¢6��¨���y� �^¨�¨�ä�y ± O�R }Í¿ á ¿ � z�TdYbH�LPO�R@xËà�µ�e_¶9ò 4 e#ñ�Ý?à|5 � y : TVLNLN[ \ gjRNJMW Y�z�RN`bO�QPO,O¡�jJMLPRNL.T�g|WdJMY;R

î íI� LN[blU` R^`bTVR î JMLºR^`bOpLSR^QPJMl�R�T 9 LNWdxM[KRNO \ TÝ�jJ \ [ \ TdYbH T�YbWdYbHbO�tdO�YbO�Q^TVRNOpl�QPJ]RNJMl�T�x
g|WdJXY;R.WVm�R^`bO�`bO�JMt `;R.mn[bYbl6RNJMW YNxËà �)± O6RtÝ ® ò Ñ��àÓÒ ¸ å à Ý?à¼z o `bO�QNO å à*Ã ' TdYbH Ñ��à�Ò ¸�å à@ò } �
� OB`�T�k OZR^W¿LP`bW o RN`�TVRF_Ý ® òúÝ à ¨�Ý>¨�JXL o O6xMx��¼HKO�Ô�YbO�H TdYbH�JMLpT YKW YbLPJMYbt [jxÆTdQ�LN[bgbg|W QSR
k O�l�RNW Q�z�J � O � z î JXL-R^`KO8LSR^QSJXl6R?T 9 LNWdxM[KRNO \ T��vJ \ [ \ TdYKHBT�YbW YbHKO�t O�YbO�QNTVR^O8l�QSJMRPJXl�TVxÐg�WVJXY;R�Wdm
R^`KO8`KO�JMt `;R�mn[KYbl�RPJXW Y _xÛµ�e_¶ ® ò 4 e#ñ`_Ý�5 �

Ç JMQNLPR�z o OºLN`KW o R^`bTVRa_Ý(JML o O�x]x��¼HbO6Ô�YbO�HÎz�J � O � z¡Ý+Xò ' � _ÐW�LNO�OºR^`KJMLfxMO�R�x:µ�e_¶ ® ò 4 e#ñ�Ý�5 �
Ì�R-JXL-O�YbW [bt `�R^W�LP`bW o R^`�T�RFxTXb ' � _ÐW�LPO�OqR^`KJML	xXO6RFe�í²� ðÅc î kszKR^`KO�Yx:µ�e_¶¤ò �c

àÓÒ ¸ å à 4 e#ñ�Ý?à�5Mò �c
àÓÒ ¸ å àæxËà�µ�e_¶

¼ �c
àÓÒ ¸ å àqxËàØµ î ¶@ò �c

à�Ò ¸ å à 4 î ñ�Ý?àK5ò 4 î ñ�Ý�5 ò�x:µ î ¶�ý
ÍjW o Oql�W Ybl6xX[KHbO.R^`�TVR�xTXb ' z o `KJMlU`'LN`bW o L	R^`�T�Rd_Ý+z�TdYKH'l�W YbLPO�rs[bO�Y;RPx : _x¼zKJML o O6xMx��¼HbO6Ô�YbO�H �

Ò O¡�jR o O LP`bW o R^`bTVR î JML�R^`bO²LPRNQPJMl�RZT 9 LPWdxM[KR^O \ T��vJ \ [ \ Wdm _x � _ÐWELPO�O�R^`jJXL�z)xXO6Re,í�� ðÅc î kszjR^`bO�Y _x:µ�e_¶ ò }¨�Ý²¨ xÛµ�e_¶ ¼ }¨�Ý²¨ x:µ î ¶@ò _xÛµ î ¶�ý
ÍjWZJ]R�W YKx : QNO \ TVJMYbL8R^WBLP`bW o R^`�T�R î JXL,T'YKW YbHbO�t O�YbO�Q^TVRNO�l�QPJ]RNJMl�TVx�g�WVJXY;R�Wdm _x � _a`KJML

JML�TdY J \�\ O�HjJÆTVRNOBl�W YbLNO�rs[bO�Ybl�O�Wdm)RN`bO'm�TVl�R�R^`�TVR _xcò ¸Ã � Ã Ñ��àÓÒ ¸ å àqxËà£z å àº» ' z	TdYKHER^`KO
TdLPLN[ \ gKRPJXW YZR^`�TVR î JXLfT�YbW YbHbO�t O�YKO�Q^T�R^O8l�QPJ]RNJMl�T�x�g|WdJMY;RfWVm�xËà � {ZW QPO�O¡�jgKxMJMl�J]RNx : z|LPJMYbl�Odz 9s:
TdLPLN[ \ gKRPJXW YÎz!µ�t Q^TVH�xËà�¶ ìJò ' TdYbHÅµ£e�O�LPL xrà�¶gì2Xò ' zVJMR5mnWVxMxMW o L�z 9;: x]JMYbO�TdQSJMR : Wdm�R^`KOaW g|O�Q^T�R^W QPL
t QNTdH'TdYbHZefO�LPL�zbR^`bTVR�µ¥t QNTdH _xÑ¶gìlò ' TdYbH&µ£efO�LNL _xÑ¶gì2Xò ' � ]
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	#`nùa`Ë�_`I^ óvö¿ö ë `cb «6��� R�S U e6«,¯'¢U¨�à?áK¯v¢6�-«6àme6«n]o]v«n],µ ��Ü*) ��W?e�à�¯d©�  ä�¨�¤r]Vâ�¯d©a]���W�áap
á�¨���«$Ý ® � Þ°ß U~��¸  X��¯aµGw�©Î¨�©K�6 Ú©
V(Wv¤]¯d����W�á;á�¨��6�nâ 'm¿ x ¿ ��âÎ�gX�«6©tÝB X��¯aµ�w�«6àme6«n]o]d Ú©
V
y
� �^¨�¨�ä�y?ÍvJMYbl�O,� JXL�l�W \ g�TVl�R�zbJ]R-LN[*´�l�O�L�R^W�LN`bW o RN`�TVRÁÝ�JXL�T�W YbO¡��RNWV�¼W YKO)J \�\ O�QPLPJMW Y �

_­W LNO�OBR^`�T�R�ÝÄJXL�W YbO¡��R^W��¼W YbOVzaQNO�l�TVx]x-R^`�T�R�z 9;: TdLNLP[ \ gKRNJMW Y�z�xÊì
µ�e_¶ ¼ x�ì
µ î ¶8mnW Q�TVxMx

î í(� TdYbHQeÔí¿� ð+c î ksz o `KO�QNOBx�ì
µ�e_¶ ® ò 4 e#ñ�Ý µ î ¶P5 � Ò W o xMO�R î ze�ºí¿� zÎTdYKH�TdLPLN[ \ O
R^`bTVR î Xò�� ´ RN`bO�YÎz

4 �lð î ñ�Ý@µ î ¶#ðÆÝ@µ'�(¶P5fò 4 �lð î ñ�Ý µ î ¶P5E* 4 î ðF�
ñ�Ý µ��o¶C5
ò µ|xÊì
µ'�(¶$ð]x�ìoµ î ¶n¶E* µKx ( µ î ¶$ð]x ( µ'�(¶n¶
¼ ' ñ

o `KJMlU`ZJ \ gKxMJMO�L�Ý µ î ¶�Xò Ý µ��o¶ �
ÍjW�J]RºQNO \ TVJXYKLºR^W�LP`bW o RN`�TVRºÝ JXL�TVY(J \�\ O�QPLPJMW Y �³± O�R î í � � � OpTdQPO�t WdJMYbtBRNW

gbQPWÝkdO.R^`�TVRÁÝ���µ^ëtì�¶�Xò ' mnW Q-TVx]x¡ëtì�í ø ì�� ð,c ' k � _­W�LNO�O.R^`KJML�zbxMO�RYë àì 9 O.RN`bO.gbQPJMYbl6JXg�T�x
HKJMQNO�l�RNJMW YbL�Wdm5� T�R î o J]R^`'QNO�LNg|O�l�R�R^WmÝ µ î ¶Uz�TVYbH�QNO�l�TVx]x­RN`�TVR

4 Ý���µ^ë àì ¶�ñ÷ë áì 5fò 4 �
û
Ö! Ý!ñnë á 5 ò 4 µ �

û
Ö! Ý#¶ # ñ÷ë á 5

ò ð 4 ?�� � ì � µ�ë ìà ¶÷ñ÷ë ìá 5 ò
fggh ggi ðJ��à�µ î ñ�Ý µ î ¶n¶ J]m á ò,ä�ñ
' J]m á Xò,ä �

Ò W o J]m ëtìÍí ø ìÝ� z�R^`bO�Y�ëtìtò Ñ êàÓÒ ¸ å à ë½à�z�mnW Q-LPW \ O å à@í S �qÑ W YKLNO�rs[bO�Y;RNx : zÎJ]R-mnWdxMxMW o L
R^`bTVR 4 Ý��qµ�ëtì�¶�ñ÷ëtì75¨ò êc

à�Ò ¸ êc á Ò ¸ å à å á 4 Ý��Äµ�ë àì ¶�ñnë áì 5¨òÒð êc
àÓÒ ¸ å )à ��àØµ î ñ�Ý@µ î ¶N¶�ý

_a`s[bL o O�l�WdYbl�xM[bHbO�RN`�TVRcÝ���µ�ëtì�¶�Xò ' z o `bO�YbO�kdO�QºëtìMXò 'K´ 9 O�l�Td[KLNOdz�TVL o O�LN`KW o O�HÀJMY
R^`KO)gbQNO6xMJ \ JXYbTdQPJMO�L�zbR^`bO.TVLNLN[ \ gjRNJMW YpR^`�TVR=Ý µ î ¶+JXL-T�YbW YbLSJXYbtd[KxÆTVQ	LN[bgbg|W QSRak O�l�R^WdQ�J \ gKx]JMO�L
R^`bTVR���à�µ î ñ�Ý µ î ¶n¶ ¼�' � ]
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	#`nùa`Ì	#`I^ óvö¿ö ë `cb «6�,� R°S U e6«³¯ µ ��Ü�¸ «6àme6«n]o]v«n]¿��W?e�à�¯d©�  ä�¨�¤r]Vâ��gX�«6©3¯d©�¦ÆWj©� Ú�
ªd«U¢6�¼¨��8©Î¨��¡à�¯d¤��¼¨,� à�¯d¦ue6«�«P¬ ��«6©a]v«n]�¤X¨�¢N¯d¤Ú¤§¦��¼¨�¯ºµ ����¸ Wv©� Ú��©Î¨��¡à�¯d¤�ªd«U¢6�¼¨�� }a«6¤r]oy

� �^¨�¨�ä�y ± O�R�=÷ì í ß¡U~��¸ 9 O³TÀ[bYKJ]R�k O�l�R^WdQ o `KJMlU` JML'g�O�QNg|O�YbHKJMl�[jxÆTdQ�R^WE� TVR î zfJ � O � z
Ý(ìcí ø ì��®ù � � O?TdQNOft WdJMYbt,R^W,LN`bW o R^`�T�R�RN`bO�QPO)O6�vJMLPR^L-TVY�W g|O�Y�YbO6JXtd` 9 W QP`bWjWvHQzdR � z

î í×z�z�TdYbH�T�µ�����¸�mn[bYbl6RNJMW Y�Ý ® z4ÞÏß¡UM��¸­LN[blU`�R^`bTVRYÝ µ î ¶@òt=÷ìdz�TdYbHÅÝ µ��o¶~í ø)( � mnWdQ
TVx]xj�Íí×z �

± O�Rlõ ® zTÞúS U 9 OqHbO�Ô�YKO�H 9;:

õ�µ'�(¶ ® ò w�QPW�Â »lk �nm µ�=÷ìv¶�ñ
J � O � zbRN`bOqgbQNW�Â�O�l�RPJXW YZWdm�=÷ìqJXY;R^W�RN`bOqYbW Q \ TVxÐLPg�Tdl�O�Wdm5� TVRo�vz�TVYbH�LNO�R

Ý@µ'�(¶ ® ò õ�µ'�(¶¨�õ�µ'�(¶�¨ ý
� O�l�xXTVJ \ R^`bTVR�R^`KO \ TVgbgKJMYbtA� �

üÞ Ý µ��o¶�JML�RN`bO�HbO�LSJXQPO�HÄk O�l�R^WdQ�Ô�O�xMHÄgbQNW�ksJXHKO�H�z JML
LN[*´�l6JXO�Y;RNx : L \ TVxMx �

Ç JMQNLPRfYbWdRNO8RN`�TVR�z|l6xXO�TdQPx : z!Ý µ î ¶~ò[=÷ìdz�TVYbH�z�JMm¨Ý³JML o O�x]x]��HbO�ÔbYbO�H�z¥Ý µ'�(¶=í ø,( � � _a`s[bL�z
J]R,QPO \ TVJMYbL�RNWZlU`bO�lUh³RN`�TVRcÝ JML o O�x]x��¼HbO6Ô�YbO�H TVYbH¿µ ����¸ � _ÐW�R^`KJML,O�YbH�z�J]R8JXL8O�YbWd[bt ` RNW
LN`KW o R^`�TVR�õ�µ'�(¶�Xò ' mnW Q-TVx]x��cí×z�z�TdYbH�õBJXL�µ ����¸ �

ÍjO�l�W YbHKx : QPO�l�T�xMx�R^`�TVR�z�LPJMYbl�OZ� JML�µ � z5R^`bO�QNOpO¡�jJMLPRNL�T�µ ����¸ xMJMYbO�TVQPx : JMYbHbO�g|O�YKHbO�Y;R
xMWjl�TVxÖk O�l�R^WdQfmnQ^T \ Op� û

Ö
ü ð_Þ ë à( HbO6Ô�YbO�H�W Ymz � {'W QNO8O6�jgKx]JXl6JMRPx : z�xMO�Rcµ�z9ñ©{_¶ 9 O�T�µ��)xXWvl�TVx

lU`�TdQSRºmnW Q,� l�O�YsRNO�QPO�H TVR î ´ xMO�R ¬ à 9 O�R^`bO�LPRUTVYbH�TdQPH(mnQ^T \ O�ÔbO�xMHÀW YªSMU ´ TdYKH�z�HbO�ÔbYbO
ë à ® zTÞÈSMU 9;:

ë à µ��o¶ ® òKµÿ{ ��¸ ¶��rq N k O µ ¬ à:µ|{�µ î ¶n¶N¶@ò Y#µÿ{_��¸�¶Y�e�à µÿ{$µ'�(¶n¶÷ñ
R^`KO�YÎë à TdQNO�x]JXYbO�TdQPx : JMYbHbO�g�O�YbHbO�Y;RºTdYbH µ�����¸Uz 9 O�l�Td[bLPO�{ ® zôÞ {$µ�zt¶�RKSMU JXL8T�µ��
HKJ]ÓÎO�W \ W QNgK`KJXL \ 9;: TdLNLP[ \ gKRNJMW Y �
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Ò W o T�l�T�xXl�[KxÆT�RNJMW YZLP`bW o L�RN`�TVR

õ@µ'�(¶@òt=÷ìYð êc
àÓÒ ¸

s êc á Ò ¸ ð à á µ'�(¶ 4 =÷ì�ñnë á( 5�tië à( ñ
o `bO�QNO6ð à á�TVQNOºR^`KO�O�Y;R^QSJXO�L�Wdm�RN`bOºJXY;kdO�QNLPO�WVm*RN`bO \ TVR^QSJ]�ÆµKðxà á ¶UzÐTdYbH�ðxà á µ î ¶ ® ò 4 ë àì ñ÷ëÌáì 5
TdQPO�RN`bOfl�WjO�´�l�JMO�Y;R^LaWVmÎR^`KO \ O�RNQPJMlfRNO�YbLPW Q�WVmÐ� TVR î ��Ñ xXO�TdQPx : zBõpJMLaµ ����¸ � Ì¼Y�g�TdQSRNJMl�[KxXTdQ�z
õ³JML.l�W Y;RPJXYs[bW [KLqTdYbH�zÎRN`bO�QPO�mnW QPOdz#õ(HKWjO�L)YbWdRfkdTVYKJXLP`�JXY²T�L \ TVxMx5YbO�JMt ` 9 WdQN`bWvWjHmz Wdm î z
9 O�l�TV[bLNOcõ@µ î ¶@òt=÷ì2Xò ' � ]
	#`nùa` �!`I^ óvö¿ö ë `cb «6��� R�S U e6«,¯ºµ ) «6àme6«n]o]v«n]���W?e�à�¯d©�  ä�¨�¤r]Vâ*¯d©a]���W�á;á�¨���«8�+XK¯d�	V
 X��¯�©Î¨�©K�6 Ú©
V(Wj¤]¯d�q��WÝá;á�¨��¡�QXv¦Uá�«6��á|¤]¯d©Î«�¨�ä.� ¯d��¯�á�¨� Ú©�� î w	�+X�«6©bâ-¯d©�¦B¢U¨�©��¥ Ú©�W�¨vWs�º¤X¨�¢N¯d¤
«P¬ �¼«6©K�6 £¨�©Ä¨�äBV �¼¨³¯&]d X�6�¥�¡ ^eqWv�¥ £¨�© ¨�ä���¯d©
Vj«6©��lXv¦Uá�«6��á|¤]¯d©Î«U�ÉXK¯��Z¢U¨�©���¯v¢6�,¨�ä'¨��N]v«6�Z¨�©Î«
s� Ú�gX�� ¯d�a¯�©Î«6 ÌV�X?e6¨��÷X�¨�¨q]�¨�ä î y� �^¨�¨�ä�y ± O�R�=÷ì 9 O.RN`bOqW [KR o TdQNHZ[bYKJ]RfYKW Q \ TVxÐWdm�V(z�TdYKH�zbmnW Q	O�kdO�Q : e,í²� z�LNO6R@x�ì
µ�e_¶ ® ò4 e#ñP=nì75 � y : TdLPLN[ \ gKRPJXW YÎz î JXL-T�YbW YbHbO�t O�YKO�Q^T�R^Oql�QSJMRPJXl�TVx�g|WdJMYsR	TdYbH�T�xMWjl�TVx \ T��vJ \ [ \ Wdmx�ì ® � ÞÈS � Û�O�l�TVx]xÖR^`�T�R�RN`KJML-J \ gKx]JXO�L�z�ksJÆT�{ZW QPLNOd��L-xXO \�\ TKzbRN`�TVR

µ£efO�LNLix�ì�¶ ì ¼�' ñ
J � O � z5RN`bOpefO�LNLSJÆTdY WdmFxÊì�TVR î JMLºYbO�t;TVRPJMkdOpHbO�Ô�YjJMRNO �³± O�R2z 9 OpTBYbO6JXt ` 9 W QN`KWjWvH¿Wdm î JMY
� z	TVYbH�LP[bgbg|W LNO o OBTdQNO�tdJ]k O�Y�T³l�W Y;RNJMYs[bW [bL \ Tdg�Ý ® zúÞ ß¡UM��¸ o J]R^`\Ý@µ î ¶ ® ò =nì
TdYbH�Ý µ'�(¶½í ø)( �®ù5z+mnW Q�TVx]xu�Ôí�z � � O o TdY;RºRNWBLP`bW o RN`�TVR8JMm@z7JXL�L \ TVx]x£z5RN`bO�YF��JML
T�YbW YKHbO�t O�YbO�QNTVR^Opl�QPJ]RNJMl�TVxag�WdJMY;RºmnW Q,RN`bO�`bO6JXtd`sR�mn[KYbl�RPJXW Ybx ( z5J � O � zÁµ¥t QNTdH�x ( ¶ ( ò ' z�TVYbH
µ£e�O�LPL x ( ¶ ( Xò ' mnW Q-T�xMxj�Íímz �

_a`bOBm�Tdl6R�RN`�TVR�µ¥t QNTdHFx ( ¶ ( ò ' z�JML�TdYEO�TdL : l�W YbLPO�rs[bO�YKl�O�Wdm)RN`bO�TVLNLN[ \ gjRNJMW YÅR^`�T�R
Ý µ��o¶tí ø)( �®ù � ÍjW�JMR8QNO \ TVJXYKLqRNWZLP`bW o R^`bTVR.R^`bO�e�O�LNLSJÆTVY¿`�TdL.R^`KO�QPO�rs[KJMQNO�H(gbQPW g�O�QPR :d�
_ÐW�R^`KJML?O�YbH�YbWVR^O�RN`�TVR?LPJMYbl�Ov� üÞ Ý µ'�(¶�JML?l�W Y;RNJMYs[bW [bL�z 9;: TdLPLN[ \ gKRPJXWdY�z�J]R?mnWdx]xMW o L�R^`�T�R
R^`KO \ TdgKgKJXYKt L z�´	� ü ð_Þ ��àØµ'�
ñ�Ý µ'�(¶n¶¨í�S
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TdQPO�l�W Y;RNJMYs[bW [bL�TdL o O�x]x¥z o `bO�QNOl��à�µ'�
ñ�Ý µ��o¶N¶+TdQNO	R^`KO�gKQPJMYbl�JMg�TVx|l�[KQPkVTVR^[KQNO�L�WdmÐ� TVRU� o J]R^`
QNO�LNg|O�l6RfRNWºR^`bOqHKJMQNO�l�RNJMW YÃÝ µ'�(¶ � _a`s[bL�z�QNO�l�TVx]xMJMYbt�R^`�TVR���àØµ'�
ñ�Ý µ'�(¶n¶�TdQNO.R^`KO.O�JMt O�Y;kVTVxM[bO�L�Wdm
µ£e�O�LPL x ( ¶ ( TVYbH���àØµ î ñ�Ý@µ î ¶N¶ ¼³' 9;: TVLNLN[ \ gjRNJMW Y�z o O�l�W YKl�xM[bHbO�R^`�TVR���àØµ'�
ñ�Ý µ'�(¶n¶ ¼Ò' mnWdQ
TVx]x?�Éíbz�z�TdLNLP[ \ JXYKt�i JML?L \ TVx]x �)Ñ W YKLNO�rs[bO�Y;RNx : zMµ£e�O�LPL x ( ¶ ( JML)YbO�t TVRNJ]k O�HbO�Ô�YjJMRNO,mnW QfTVxMx�cí(z � Ì¼YZgbTdQPRPJXl�[KxÆTVQ�z#µ£e�O�LPLDx ( ¶ ( Xò ' � ]
	#`nùa` � `I^ óvö¿ö ë `cb «6�a� RKS U e6«�¯�¢U¨�à?áK¯v¢6��µ ) «6àme6«n]o]v«n]���W?e�à�¯d©�  ä�¨�¤r]�w-�gX�«6©bâ)¯d©�¦
¢U¨�©��� Ú©�W�¨vW;��]d X�6���6 ^eqWv�� £¨�© ¨�äq¤X¨�¢N¯d¤Ú¤§¦,��WÝá;á�¨��¡�� Ú©
VmXv¦Uá�«6�¼á|¤]¯d©Î«U�8¯d¤X¨�©
Vº� Wv©�  ä�¨��¡à�¤§¦ ¤X¨�¢N¯d¤Ú¤§¦
�6���6 £¢6��¤§¦���W�á;á�¨��¡��� â*  äº«N¯v¢�X�Xv¦¡á�«6��á|¤]¯d©Î«JXK¯��,¢U¨�©���¯v¢6�	¨�ä,¨��N]v«6�º¨�©Î«ts� Ú�+X��Ky

� �^¨�¨�ä�y y : TdLNLP[ \ gKRNJMW Y�z�R^`bO�QNOºO¡�jJMLPRNLqT�l�WdYsRPJXYs[bWd[bL.[bYKJ]R.YbW Q \ TVx�kdO�l6R^W Q?ÔbO�xMHÔÝ ® � Þ
ß U~��¸ LN[KlU`ZR^`bTVR	mnW Q	O�kdO�Q : î í²� z�RN`bO�QPOqO6�vJXLSR^LfTw;:ì�» ' LP[blU`ZRN`�TVR

x�ì
µ'�(¶ ¼ x�ìoµ î ¶�ñ xe�Íí×z?> ! µ î ¶÷ñ
o `bO�QNO�x�ì
µ'�(¶ ® ò 4 î ñ�Ý µ��o¶C5¡z�TdYKHNz?> ! µ î ¶9R � JXL�TdY'W g|O�Y'YbO�JMt ` 9 WdQN`bWvWjH�Wdm î o JMRN`ZQNTdHKJM[bL;Ûì � Ç [bQSR^`bO�Q \ W QPOdz o O�`�T�k O�µ�t Q^TdHFx�ìv¶gìÉò ' TdYKH�µ¥efO�LPLix�ì�¶gìmXò ' mnW QqTVx]x î í�� � Û-O�l�TVxMx
R^`bTVR.R^`bO�LNO�O�rs[�TVRPJXWdYbL�zÐksJÆTZ{ZW QPLNOd��LqxXO \�\ TKzÖJ \ gKx : RN`�TVRmµ¥efO�LPLix�ì�¶gì ¼³' o `jJXlU`³JXY²R^[bQPY
J \ gjxMJMO�L-R^`�T�R	R^`bOqgbQSJXYbl6JXgbTVx­l�[bQSkdT�R^[bQPO�L

��àØµ î ñ�Ý@µ î ¶N¶ ¼�' ñ

mnW Q?TVxMx î í � � � O o TdY;R.R^W�LP`bW o RN`�TVRfR^`bO�QNO�O6�vJMLPRNLqT#;É» ' z|JXYKHbO�g|O�YbHKO�Y;RqWdm î z�LN[blU`
R^`bTVRFx�ì
µ'�(¶ ¼ x�ì
µ î ¶�mnW Q-TVx]x��cí×z?>qµ î ¶ �

_­W W 9 R^TVJMY RN`KJXL�[bYjJMmnW Q \ O�LSRNJ \ TVR^O3;sz�JXHKO�Y;RNJ]m : TÀYbO�JMt ` 9 WdQN`bWvWjH Wdm î í � o J]R^`
��[bl�x]JMHbO�TdYZYj�¼LPg�Tdl�O8ksJXT�YKW Q \ TVxÐl�WjW QPHKJMY�TVR^O�L ´ RN`bO�Y�z 9;: _­T : xMW Q��ØL-R^`bO�W QNO \ o O�`�T�kdO

x�ìoµ'�(¶$ð]x�ìoµ î ¶ ò }
° µ¥efO�LNLix�ì�¶gì
µ î ð���ñ î ðy�o¶E*1z�ì
µ©¨ î ðy�D¨ ) ¶÷ý

Ç JMQNLSRaYbWdRNO?R^`bTVR�zvLPJMYbl�O o O.TdQPO?[bLSJXYKt�YbW Q \ TVx�l�WvW QPHKJXYbTVR^O�L�z	¨ î ð{��¨=ò HKJXLSR©��µ î ñB�(¶UzvLNW o O
l�TVYBR^`KJMYbh�WdmHz�ì�TdLfT�mn[KYbl�RPJXW YBHbO�Ô�YKO�H�W Y�� � ÍvO�l�WdYbHKx : z�RN`bO \ TdgKgKJXYKt îÃüÞ µ£e�O�LNLix�ìv¶gì
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JML�l�W Y;RPJXYs[bW [KL ´ 9 O�l�TV[bLNOVz-RN`bO�O6JXt O�Y;kdT�xX[bO�LpWdmºµ¥efO�LPLix�ì�¶gì�TVQNOZRN`bO�gbQSJXYKl�JMg�TVx)l�[bQPkVTVRN[bQNO�L
��à�µ î ñ�Ý µ î ¶n¶ o `KJMlU` TdQNO�l�WdYsRPJXYs[bWd[bL�mn[bYKl�RNJMW YbL�Wdm î z 9;: l�W Y;RNJMYs[KJ]R : WdmFÝ � � O�l�W Ybl�xM[bHbOVz
R^`KO�QNO6mnW QNOVzbR^`�T�R�RN`bO \ TdgbgKJMYbt�� ´ î�üÞ|z�ì�í�µ � µ��d¶*JML�l�W Y;RNJMYs[bW [bL � Ò W o xXO6R

� ® ò LP[bgìÄÿ�� c�� ¸ µ î ñ�Ý µ î ¶n¶�ñqýÄýÄý_ñ�� ê µ î ñ�Ý µ î ¶n¶'k
ñ
TdYbH'YbWdRNO)R^`�T�R�z�LPJMYbl�Oº� JXL-l�W \ g�Tdl�R�z!� ¼\' � ifLSJXYbt�R^`jJXL o Oql�TdY o QSJMRNO

x�ì
µ��o¶#ð]xÊì
µ î ¶ ¿ }
° �y¨ î ðF��¨ ) *Zz�ì
µr¨ î ðF��¨ ) ¶�ý

G?L o O�LN`bW o O�HÀO�TdQPx]JXO�Q�z îÆüÞ z�ì�JML,l�W Y;RNJMYs[bW [bL ´ RN`bO�QPO�mnW QPOdz­R^`bO�QNO�O¡�vJXLSR^LºT};,» ' z­LN[blU`
R^`bTVR	mnW Q-TVx]x î í�� z z�ì
µr¨ î ðF��¨ ) ¶¨ î ðF��¨ ) ¼ ðl�

° ñ

o `bO�YbO�kdO�Qd�Æí z?>Äµ î ¶ � ÍjW o O�l�WdYbl�xM[bHbO'R^`�TVR/xÊì
µ'�(¶Fðtx�ì
µ î ¶ ¼ ' mnW Q�TVx]x î í � zaTVYbH�cí(z?>Äµ î ¶ � ]
	#`nùa`  `I^ óvö¿ö ë `cb «6�+� ¯d©a] � e6«-µ���à�¯d©�  ä�¨�¤r]��¡â î í²� â	zdR � ¯��6à�¯d¤Ú¤|©Î«6 ÌV�X?e6¨���p
X�¨�¨q]�¨�ä î âf¯d©a]�õ ® � Þ � ¯�µ�����¸ºà�¯6á¥y ß X�«6© �+X�«6�^«�«P¬  X�6�Ú��¯�µ��pà�¯6áNð ® zÕÞ �
��W�¢�X'�+XK¯d��ðaµ î ¶@ò õ@µ î ¶q¯d©a]Íõ7� ! ò�ð7� ! y� �^¨�¨�ä�yf_a`KJML)mnWdx]xXW o L)O�TdLPJ]x :B9;:Bo QPJ]RNJMYbt�RN`bO,Ô�QPLPR.W QPHbO�Q)_�T : xXWdQ)O6�jg�TdYKLPJMW Y²Wdm9õ³JMY�xXWvl�TVx
l�WvW QPHKJXYbTVR^O�L � ]
	#`nùa` - `I^ óvö¿ö ë `cb «6�?� R SMU°e6«Z¯À¢U¨�à?áK¯v¢6�-µ��À«6àme6«n]o]v«n]���WBe�à�¯d©�  ä�¨�¤r]Vâ)�+X�«6©Å�gX�«
�^WBeqWv¤]¯d�tXv¦Uá�«6�^��Wj�Úä�¯v¢U«º¨�ä-� ¯d�a¯��6à�¯d¤Ú¤#]d X�6�£¯d©Î¢U«q X�,¯d¤ ��¨8µ���y

� �^¨�¨�ä�yf_a`KJML	JXL-TdYpJ \�\ O�HKJXTVR^O.l�W YbLNO�rs[bO�Ybl�O,WdmÐRN`bO)m�Tdl�R�R^`�TVR	RN`bO)R^`KO.HKJXLSRUTdYKl�O)mn[bYbl6RNJMW Y
Wdm+T�µ��.O \�9 O�HbHbO�HBLN[ 9b\ TdYKJ]mnWdxXH'JXL�µ��.TVR-g|WdJXY;RNL�YKO�TdQf� z�LNO�O�ÍjO�l6RNJMW Y ½ � ° � ]
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è�8�� ~�G9EJ¢�<BP�ÚJ ¥<BLÛG9E¤G9H�>��	�ª¢�<BP�LÛ ¥<B�:èO ¡G9E�S9A<U¦�J>@<B aI

efO�QNO o O�gbQPW�k O ®

	#`Æþ¥`nù�`t� êÝð���ð|è�íÚéÝí�ð|ï `�b «6�­� R\SMU§e6«.¯�¢U¨�à?áK¯v¢6��µ���Ü*),«6àme6«n]o]v«n]���W?e�à�¯d©�  ä�¨�¤r]Vâ��gX�«6©
ä�¨���«6ªd«6�¡¦-µ�����¸�©Î¨�©K�6 Ú©
V(Wj¤]¯d����WÝá;á�¨��¡��Ý�ä�¨���� �+X�«6�^«f«P¬  X�6�n�	¯fµ�����¸��6�¥�¡ £¢6��¤§¦º¢U¨�©�ªd«P¬aáK¯d�¼¢�X
¾ ¢U¨�©��£¯d Ú©� Ú©
V8� ¯d©a]���¯d©
Vj«6©��+��¨�¯d¤Ú¤��gX�«�Xv¦Uá�«6��á|¤]¯d©Î«U�QVj«6©Î«6�N¯d�¼«n]me�¦�Ý¨yYz¥Wj�¡�gX�«6�¡à�¨��U«¡â�  ä
Ý� X�aá|�^¨Uá�«6�Uâ��gX�«6©,s�«�¢N¯d© ¢U¨�©K�6����W�¢6��¾ ��¨��gXK¯d�* Ú�� X��µ��(y

� �^¨�¨�ä�y ± O�R�a�� HKO�YbWdRNO8RN`bO8[bYKJ]R?YbWdQ \ TVx 9 [bYbHjxXO8Wdm�� z l » ' z|TdYKHZHbO6Ô�YbOÍõ ® a�� Þ
SMU 9;:

õ@µ î ñP��¶ ® ò î * l µ��cðiÝ µ î ¶n¶÷ñ
o `bO�QNO�Ý ® � Þ ß$UM��¸aJML,T'tdJ]k O�Y¿µ�����¸)YbW YbLSJXYKt [KxXTdQ�LP[bgbg|W QPR ��± O�R Ý ® � Þ a�� 9 O
tdJ]k O�Y 9;: Ý µ î ¶ ® òKµ î ñ�Ý µ î ¶n¶^zsTdYbH�xXO6RFzdR+aº� 9 O?TdY�W g|O�Y�YbO�JMt ` 9 W QN`bWvWvH�Wdm Ý µ��T¶ � � O
l�xXTVJ \ R^`bTVR	R^`bO�QNO8O6�vJMLPRfLN[?´�l�JMO�Y;RPx : L \ TVx]xíz TdYKH l LP[blU`ZRN`�TVR

¾ ® ò®õ@µ z�¶
JML-RN`bOqHbO�LSJXQPO�HZg�TVR^lU`Îz o `KO�QNO z HbO�YbWdRNO�L	R^`bOql6xXW LP[bQNO8Wdm�z �

_­WBgbQNW�k O�R^`KJMLºTdLPLNO�QPRNJMW Y�z o O�YbO�O�H¿R^WBlU`KO�lUh RN`bO�mnWVxMxMW o JXYbt ® µ�J+¶q� R7¾�zQµnJMJ+¶q¾ JML
O \�9 O�HbHbO�H�zaµ�J]JMJ+¶­¾�JXL+R^TdYbt O�Y;R5R^W.T�xMxvR^`bO�` : g|O�QPgKxÆTVYbO�L�t O�YbO�QNTVR^O�H 9s: Ý+z�µnJMk�¶­¾Ä`�TdL5O6k O�Q : �
o `bO�QNO)g|W LPJ]RNJ]k O?l�[bQSkdT�R^[bQPOdz!µ�k�¶�¾4JML�LPRNQPJMl�RPx : LN[bgKg�W QSR^O�H 9;: T�xMx|JMRNL�R^TdYbt O�YsR�` : g|O�QPgKxXTdYbO�L�z
µ�ksJ+¶�¾ JXL�TVR	xMO�TVLPRfµ�����¸ ´ TdYbH�zbJ]m@Ý²JML-gbQNW g|O�Q�zKR^`KO�Y�¾IJXLfTdl6R^[�TVx]x : µ�� �V íPW õ@µ î ñ÷Ý µ î ¶N¶Áò î zÖR^`s[bL�õ@µ Ý µ��d¶N¶�ò�� � Ç [KQPR^`KO�Q \ W QPOdz Ý µ£�d¶�R¶z�z 9s: TdLNLP[ \ gj�
RNJMW Y�z�LPW o O8l�W YKl�xM[bHbOqR^`�TVRf� R�õ@µ zt¶ ò ¾ �V í�í[W efO�QPO o O.LP`bW o RN`�TVR-¾IJXL	O \,9 O�HbHbO�H�z�gbQPWÝksJMHbO�H�z4JML	LN[*´�l6JXO�Y;RNx : L \ TVx]x � _ÐWºR^`KJML
O�YKH�z o Oº`�T�k O�R^W�gbQPW�k O,RN`�TVRJõ ® z³Þ S~U JXL?TdY�O \,9 O�HbHKJMYbt � ÍvJXYKl�O z JML?l�W \ gbTdl�RqTVYbHz JMLqTdLNLP[ \ O�H³R^W 9 O�T�L \ TVxMx�YKO�JMt ` 9 W QP`bWvWjH²Wdm Ý µ£�d¶UzÖJ]RqLN[?´�l�O�L8RNWpLN`bW o R^`�TVR�õ(JMLqT
W YbO¡��RNWV�¼W YKO�J \�\ O�QPLPJMW Y JXY T�YbO6JXt ` 9 W QN`KWjWvHÀWdm Ý µ��d¶ � Ò W o LPJMYbl�OdzQõ@µ î ñ÷Ý µ î ¶N¶cò î z�J]R
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mnWdx]xXW o L�R^`bTVRQõ�¢¢ � � � � JML*W YbO6�£R^WV��W YbO ´ R^`bO�QNO�mnWdQNOdz 9;:�± O \�\ T Á � ° � ½ z J]R�LP[?´�l�O�L�R^WqLP`bW o R^`�T�R
õ JML.TdY�J \�\ O�QNLPJMW Y²JXY²T�YKO�JMt ` 9 W QP`bWvWjH�WVm Ý@µ��d¶ � Ç JMY�TVx]x : z�LSJXYbl�OºÝ µ��T¶-JXL)l�W \ g�Tdl6R�z�J]R
LN[*´�l�O�L�R^W�LN`bW o RN`�TVR-O6k O�Q : Ý µ î ¶Qí Ý µ��d¶*JML�T�QPO�t [KxXTdQakVTVxM[bOqWdm õ �

± O�R 8 í ø � � ì � a��¤ðQc ' k � � O�TdQPO	t WdJMYbt.R^WqLN`bW o RN`�TVR9õ��Äµ 8 ¶�Xò ' ��± O�RMï ® µNðl¹�ñ�¹�¶MÞa�� 9 O	T?l�[bQPkdO o J]R^`½ï$µ ' ¶@ò Ý µ î ¶UzdTdYbH½ï ó µ ' ¶ ò 8�� � Oa`bT�kdOaR^W)LP`bW o RN`�TVRFµØõQö�ï_¶ ó µ ' ¶�Xò
' � y O�mnW QPO�LSRUTdQSRNJMYbtZRN`bO�l�W \ gb[KR^TVRNJMW YbL�z+YbWdRNO�RN`�TVR�ï$µ��÷¶Jò Ý µ��*µ��÷¶n¶Jò¤µ'��µ��÷¶÷ñ�Ý µ'��µ��÷¶N¶n¶lò
µ'��µ��÷¶÷ñ'�aµ��÷¶N¶ o `bO�QPO~�*µ��÷¶	JMLqT�l�[bQSk O�JXY³� TdYKH��!µ��÷¶ ® ò[Ý µ��*µ��÷¶n¶	JMLqT�l�[bQSk O�JMY ß UM��¸ o J]R^`��µ ' ¶Yò î TdYbHm�aµ ' ¶YòÕÝ@µ'��µ ' ¶N¶Áò Ý µ î ¶ � GfxMLNW'YbWdRNOºR^`�T�R 8 ò µ��xó µ ' ¶÷ñ'�oó µ ' ¶n¶ ® ò µ�ëÃñl&º¶Uz
o `bO�QNO�ëÀí ø ì�� TdYbHa&[í ø � � ì � ß¡U~��¸ � Ò W o4o Oql�TdY o QSJMRNO

õ7��µ 8 ¶¦ò µØõÉöQï¡¶ ó µ ' ¶

ò � ó µ ' ¶E* l µ�� ó µ ' ¶$ð�µÑÝuöu�o¶ ó µ ' ¶n¶
ò ë * l µr&4ðiÝ���µ�ëÎ¶n¶�ý

ÍvJMYbl�O o O�`�T�kdO,TdLPLN[ \ O�HZR^`bTVR 8 Xò ' z�ë$TVYbH=& l�TdYbYbWdR-kVTdYKJMLN`ZLPJ \ [Kx]RUTVYbO�W [KLPx : ´ R^`bO�QNO¡�
mnW QPOdz�J]m=ë ò ' zÐR^`bO�YÆõ7�Äµ 8 ¶�ò l & Xò ' TVYbH o O�TdQPO�HKW YbO � ÍjWZLN[bgKg�W LPO�RN`�TVR�ë Xò ' z
o OpTdQNO�t WdJMYbt'R^WBLP`bW o R^`�TVR�z�JMY(R^`jJXL�l�TdLPOdz 4 õ��Äµ 8 ¶�ñ÷ë×5ÌXò ' z o `jJXlU` o W [KxMH¿J \ gKx : R^`�T�R
õ7��µ 8 ¶�Xò ' � Ç JXQPLPR�zKYbWdR^O.RN`�TVR-mnQNW \ R^`bO8T 9 W�k Oql�T�xXl�[KxÆT�RNJMW YZJ]R	mnWdx]xXW o L	R^`�T�R

4 õ7�Äµ 8 ¶�ñ÷ëm5¨òÄ¨�ë`¨ ) * l µ 4 &¨ñ÷ë×5$ð 4 Ý��Äµ�ë&¶÷ñ÷ë×5÷¶÷ý
Ò O¡�vR�z�QNO�l�TVx]xÐR^`�TVR��aµ��÷¶Mò��aµ��*µ��÷¶n¶9í ø ($��� � �®ù ´ R^`KO�QNO6mnW QNOVz 4 �aµ��÷¶�ñCe�ógµ��÷¶C5Mò ' � ÍvW�J]R-mnWdxMxMW o L
R^`bTVR 4 �oógµ��÷¶�ñB��ógµ��÷¶P5¨òÒð 4 �aµ��÷¶�ñ��xó ó µ��÷¶C5¡z o `KJMlU` : JXO6xXHKL

4 &¨ñ÷ë×5¤ò 4 � ó µ ' ¶�ñB� ó µ ' ¶P5 ò³ð 4 �aµ ' ¶÷ñB� ó ó µ ' ¶P5
ò ð j
)jö� ) 4 Ý µ î ¶�ñ��*µ��÷¶P5 ¢¢ � Ò �
ò ð�µ£e�O�LPL xÊì�¶gìoµ^ë�ñ÷ë&¶
ò ð 4 ?�� � ì � µ^ë&¶�ñ÷ëm5�ñ
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o `bO�QNO�x�ì
µ�e_¶ ® ò 4 Ý µ î ¶�ñCe<5 � GfxMLNWbz�QPO�l�TVxMxÖRN`�TVR
4 Ý���µ�ë&¶÷ñ÷ë×5¤ò 4 �

û
Ýañ÷ë×5

ò 4 µ �
û
Ý$¶ # ñ÷ë×5

ò ð 4 ? � � ì � µ�ëÎ¶�ñ÷ë×5�ý
Ç QNW \ R^`bO.RN`bQNO�O8gKQNO�ksJMW [bL�l�TVxMl�[jxÆTVRPJXWdYbL�J]R-mnWdx]xXW o L	R^`�T�R

4 õ7�qµ 8 ¶÷ñ÷ë×5 ò¹¨�ë`¨ ) Xò ' ý
ÍjW o O�l�W Ybl�xM[bHbOqR^`bTVR�õ7��µ 8 ¶�Xò ' z o `jJXlU`�l�W \ gKxMO�R^O�LfgbTdQPR�µnJMJ+¶ �V í�í¥íPW efO�QNO o O²LP`bW o RN`�TVR�¾»JXL�R^TdYbt O�YsRpRNW TVx]x)R^`bO�` : g|O�QNgjxÆTdYKO�L�t O�YKO�Q^T�R^O�H 9;: Ý+z
J � O � z=Ý@µ î ¶Åí ø ì
µ¥¾½¶^z�mnW Q�TVx]x î í � � � OZTdQNO't WdJMYbt²R^W gbQNW�k O�R^`jJXL 9s: LP`bW o JXYKt(R^`�T�R4r� ñ÷Ý µ î ¶C5Jò ' zÐmnW Q8TVx]x � í ø ìÝ¾ � _ÐWBLNO�O�RN`KJML�z�xMO�R�ï ® µÛðJ¹�ñ�¹�¶tÞ ¾ 9 O�T'l�[bQPkdO o J]R^`
ï$µ ' ¶@ò î TVYbHÃï�ó µ ' ¶ ò � zKRN`bO�Y

4 Ý µ î ¶�ñ � 5 ò 4 Ý@µ î ¶÷ñ÷ï ó µ ' ¶P5 ò jjö� 4 Ý µ î ¶�ñnï�µ��÷¶P5�¢¢ � Ò � ý
Ò W o YKWdR^O.R^`bTVRÁï�µ��÷¶@ò4õ@µ��*µ��÷¶�ñ'�aµ��÷¶N¶@ò���µ��÷¶E* l µ��!µ��÷¶$ðÆÝ µ'��µ��÷¶N¶n¶ � _a`v[KL

4 Ý µ î ¶�ñ � 5¤ò 4 Ý µ î ¶�ñ�� ó µ ' ¶C5E* l µ 4 Ý@µ î ¶÷ñ'� ó µ ' ¶P5�ð 4 Ý µ î ¶�ñ÷Ý��Äµ'� ó µ ' ¶n¶C5÷¶
ò 4 Ý µ î ¶�ñnë×5E* l µ 4 Ý@µ î ¶÷ñl&B5�ð 4 Ý µ î ¶÷ñ�Ý���µ�ëÎ¶P5÷¶÷ñ

o `bO�QNOªë í ø ì�� TdYKH�& í ø � � ì � ß U~��¸ � Ò W o QNO�l�TVx]xqR^`�T�R,Ý µ î ¶ií ø � � ì � � ù z)RN`s[bL4 Ý µ î ¶�ñCe<5mò ' � GfxMLNW&Ý µ î ¶�í§µ ø � � ì � ß UM��¸ ¶ ù z*RN`s[bL 4 Ý µ î ¶÷ñ÷ë×5½ò ' � Ç JMY�TVx]x : zQÝ���µ^ë&¶�í
ø � � ì � ß#U~��¸¼zbLNW 4 Ý µ î ¶�ñ�Ý��qµ�ë&¶C5¨ò ' TVL o O�x]x � ÍjW o O�l�W Ybl6xX[bHKO8RN`�TVR

4 Ý@µ î ¶÷ñ � 5@ò ' ñ
mnW Q-TVx]x î í²� TVYbH � í ø ì�¾�z o `jJXlU`Zl�W \ gKxMO�RNO�L-R^`KJML-LPR^O�g �
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V íÚø\W efO�QNO o O?LN`bW o R^`bTVR�RN`bOcµ�LNO�l�RNJMW Y�T�x^¶�l�[bQPkVTVRN[bQNOfWdmÐ¾4JML�g|W LPJ]RNJ]k O.T�xXW YKt�� zvJMm l JML
LN[*´�l6JXO�Y;RNx : L \ TVx]x ´ TdYbHÎz;l�W Ybl6xX[KHbO	R^`�TVR�¾ `�TdL�g|W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO	O6k O�Q :so `bO�QPOdzvgbQNW�ksJMHbO�Hz3JML-L \ TVx]x+TVL o O6xMx �

± O�R î í � TdYKH�xXO6RGx�ì ® ¾§Þ S 9 OºR^`bOº`KO�JMt `;R.mn[bYbl�RPJXWdY³HKO�R^O�Q \ JMYbO�H 9;: Ý µ î ¶UzÎJ � O � zx�ì
µ�e_¶ ® ò 4 e#ñ�Ý µ î ¶P5 � Ì�R�JML­LN[?´�l�JMO�Y;R5RNWfLP`bW o R^`�T�RFµ¥efO�LPLix�ì�¶gì*JXL�YbO�t TVRNJ]k O*HbO�ÔbYKJMRNO ´ 9 O�l�Td[bLNOVz
R^`jJXL o W [KxMH�J \ gjx : R^`�T�R	TVx]x�RN`bO?gKQPJMYbl�JMg�TVxÎl�[bQSkdT�R^[bQPO�La`�T�kdO)R^`bOfL^T \ O)LSJXt Y o `jJXlU`�JMY�R^[bQPY
LN`KW o L-R^`bTVR-R^`bOqLNO�l�RPJXW YbTVxÐl�[bQSkVTVR^[bQPO�LfTdQNO8TVx]xÖg|W LPJ]RNJ]k O �a± O�R � í ø ìÝ¾�z�TdYKHZQPO�l�T�xMxÖRN`�TVR�z
LPJMYbl�O î JML?T�l�QSJMRPJXl�TVxÐg|WdJXY;R�Wdm�x�ì;z

µ£efO�LNLix�ì�¶ ì
µ � ñ � ¶@ò³µ|x�öQï_¶ ó ó µ ' ¶÷ñ
o `bO�QNO�ïpJXLaTºl�[bQSk O.W Yp¾ TdL�JMYpLPRNO�gÔµnJMJ]J^¶^zjJ � O � z?ï�µ��÷¶ ò®õ@µ��*µ��÷¶�ñ'�aµ��÷¶N¶ o `bO�QNO�e$µ��÷¶�TdYbH��aµ��÷¶
TdQPO8l�[bQPkdO�L�W YB� TdYKHÃß¡UM��¸+QPO�LPg�O�l�RNJ]k O6x :d� � O 9 O�tVJXY'W [bQ	l�TVxXl�[KxXTVRNJMW YbL 9;:�o QPJ]RNJMYbt

µKxaöQï¡¶ ó ó µ ' ¶¤ò µ|x:µÑõ@µ'��µ��÷¶÷ñ'�aµ��÷¶n¶N¶n¶ ó ó µ ' ¶
ò j )jö� ) 4 Ý µ î ¶�ñ��*µ��÷¶ * l µK�aµ��÷¶$ð�Ý µ î µ��÷¶n¶N¶P5 ¢¢ � Ò �
ò 4 Ý µ î ¶�ñ�� ó ó µ ' ¶P5<* l 4 Ý µ î ¶�ñ'� ó ó µ ' ¶P5$ð l 4 Ý µ î ¶�ñ�µ�ÝÉö��(¶ ó ó µ ' ¶C5�ý

Ò W o o O?g�O�QPmnW Q \ RN`bQNO�O.l�TVxMl�[KxXTVRPJXW YKL	l�W QPQNO�LPg�WdYbHKJMYbt�R^WºO�TdlU`�WdmÐR^`bQPO�O?RNO�Q \ LaJMY�R^`bO)xXTdLSR
LNO�Y;R^O�YKl�OºT 9 W�k O � Ç JXQPLPR�z

4 Ý@µ î ¶÷ñB� ó ó µ ' ¶P5fò j�)jö� ) 4 Ý µ î ¶�ñ��*µ��÷¶P5�¢¢ � Ò �
ò 4 ?�� � ì � µ�� ó µ ' ¶N¶�ñB� ó µ ' ¶P5
ò 4 ? � � ì � µ^ë&¶�ñ÷ëm5�ñ

o `bO�QNO/?�� � ì � JMLqRN`bO�LN`bTdg�O�W g|O�QNTVR^W Q?Wdm	� o `KJMlU` JML 9;: TVLNLN[ \ gjRNJMW Y(YbO�t;TVRPJMkdO�HbO6Ô�YKJ]R^O �
ÍjO�l�W YbHjx : z 4 �!µ��÷¶�ñ'�aµ��÷¶P5 ò } ´ RN`bO�QPO�mnW QPOdz 4 �aµ��÷¶�ñ'� ó µ��÷¶P5¨ò ' z�TdYbHpR^`s[bL

4 Ý µ î ¶�ñ'� ó ó µ ' ¶C5fò 4 �aµ ' ¶÷ñ'� ó ó µ ' ¶P5



� �M���t��� ���4�����u�Q���:� �����Á�Y�F�>� Á ½

ò ð 4 � ó µ ' ¶÷ñ'� ó µ ' ¶P5
ò ð/¨%&9¨ ) ý

_a`KJMQNHKx : z 4 Ýuöu�*µ��÷¶�ñ�Ýuöu�*µ��÷¶P5 ò }d´ R^`bO�QNO�mnWdQNOdz 4 µÑÝuö��(¶ ó µ��÷¶÷ñ�Ýuö���µ��÷¶C5¨ò ' � ÍjW o O8`�T�k O

4 Ý@µ î ¶÷ñ�µÑÝuöu�o¶ ó ó µ ' ¶P5¤ò 4 Ýuöu�*µ ' ¶�ñÄµÑÝÉöu�o¶ ó ó µ ' ¶P5
ò ð 4 µÑÝ�öu�o¶ ó µ ' ¶�ñ�µ�ÝÉö��(¶ ó µ ' ¶C5
ò ð6¨�Ý��xµ�ë&¶¸¨ ) ý

Ç QNW \ R^`bO.ÔbkdO�gKQNO�l�O�HKJMYbt�l�TVxMl�[KxXTVRPJXW YKL�J]R	mnWdx]xXW o L	R^`�T�R

µ£e�O�LNLix�ìv¶gì
µ � ñ � ¶@ò 4 ?�� � ì � µ�ëÎ¶�ñ÷ë×5$ð l ¨%&�¨ ) * l ¨�Ý��Äµ^ë&¶�¨ ) ý
Ò W o xMO�Rl� ® ò LP[bgì�ÿ�� c�� ¸ µ î ñ�Ý µ î ¶n¶�ñqýÄýÄý_ñ�� � µ î ñ�Ý µ î ¶n¶'kszjR^`bO�Y 4 ? � � ì � µ^ë&¶�ñ÷ëm5 ¿ ��¨�ë,¨�) � G�xXLPW
xMO�R Ð µ î ¶ 9 O¿R^`bO YbW Q \ Wdm�R^`bOÀx]JXYKO�TdQ�W g|O�QNTVR^WdQÔÝ�� ! zºTdYbH LNO�R Ð»® ò LN[bgì�ÿ�� Ð µ î ¶^z,R^`KO�Y¨�Ý���µ�ëÎ¶�¨ ¿ Ð ¨�ë`¨ � ÍvWbz�TdLPLN[ \ JMYbt � Xò ' z o O�`bT�kdO

µ¥efO�LNLix�ì�¶gì
µ � ñ � ¶ ¼ µÑ�G* l Ð ) ¶¸¨�ë`¨ ) ý
_a`s[bL-JMm o OqLNO6R l ¼ ðl� à Ð ) zbR^`bO�Yªµ¥efO�LPLix�ì�¶gìoµ � ñ � ¶ ¼�' TdYbH o O,TdQPO.HbW YbO �V ø\W e�O�QPO o O,LN`bW o R^`�TVR)¾ x]JMO�L)LSR^QPJMl�RPx : W Y�W YKO,LPJMHbO�Wdm*T�xMx­JMRNL?RUTVYbt O�Y;R.` : g|O�QNgjxÆTdYKO�L
gbQPWÝksJMHbO�H�R^`bTVR*¾ JML�LN[?´�l�JMO�Y;RPx : �gXv Ú© o J]R^`�QNO�LPg�O�l�R�R^W8� zsJ � O � zvgKQNW�ksJXHbO�H�zÅJXL�LP[?´�l�JMO�Y;RNx :
L \ TVx]x �q± O6R.[bL)LNT : T�g|WdJMY;R î í¿¾ JML�«P¬�á�¨���«n]dz�JMm�RN`bO,RUTVYbt O�Y;R.` : g|O�QNgjxÆTdYKO�TVR î LSR^QPJMl�RPx :
LN[Kgbg�WdQPR^Lq¾�zÎRN`bO�Y o O�`bT�kdOºR^W�LN`KW o R^`bTVRqTVx]x�g|WdJXY;RNL.Wdm�¾ TdQPOºO6�jg|W LNO�H � Ò W o LPJMYbl�O�¾
`�TdLfg�WdLPJ]RNJ]k O,l�[bQPkVTVRN[bQNOVz�TdYKH²� R4¾ JML?l�W \ gbTdl�R�z|J]R?JML?LP[?´�l�JMO�Y;R)R^W�LN`bW o z 9s:Z± O \�\ T

Á � ° � ° z�RN`�TVR)O6k O�Q : g|WdJMYsR î íÀ� JML.TdYBO6�jg�WdLNO�H²g|WdJMYsR�zÖTdLPLN[ \ JMYbtpR^`�TVR)¾ JML)LP[?´�l�JMO�Y;RNx :
R^`jJXY �

± O�R î í3� z o OpLN`bW o O�H�z�JMY µnJMJ]J+¶Uz5R^`bTVRºÝ µ î ¶mí ø ìÝ¾�ù � _a`s[bLºRN`bOp` : g�O�QNgKxXTdYbO9V�ì
t O�YbO�QNTVR^O�H 9;: Ý µ î ¶�TVR î JXL-JXYKHbO�O�HBR^`bOqRUTVYbt O�Y;Rf` : g|O�QPgKxXTdYbO,WVm�¾ TVR î ��± O6R@xÊì ® ¾KÞÏS
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9 O�tdJ]k O�Y 9;: x�ì
µ'�(¶ ® ò 4 î ñB�ö5 � Û�O�l�TVx]x�RN`�TVR,RNW�gbQPWÝkdO�R^`�T�R�V�ì�JML�TBLPRNQPJMl�RPx : LN[bgbg|W QSRNJMYbt
` : g�O�QNgKxXTdYbO�mnW Q.¾�zÎJ]R.JXL.LP[?´�l�JMO�Y;R�RNW�LN`bW o RN`�TVR�xÊì
µ'�(¶ ¼ x�ì
µ î ¶-mnW Q.TVx]x���íE¾dð î �º± O6Rï µ î ñ��o¶ ® ò x�ì
µ�e_¶Yð�xÊì
µ î ¶ � � OB`�T�k O�R^W(LN`bW o R^`�TVR ï ¢¢ . ¼È' z o `bO�QPO�? ® ò c�µ î ñB�(¶×g
î í � ñ��Æí ¾=ñ�ã3�+Xò î k � _a`bOZQPO�LSR�WVmfRN`bOpgbQNWvWdm�JXL�YbW o k O�Q : LPJ \ JMxXTdQ�R^W²g�TdQSR�ÌNÌ � }
Wdm)RN`bO'gbQNWvWdm.Wdm.w�QPW g|W LPJ]RNJMW Y Á � } � } �Ä± O�R�a�° ® ò c�µ î ñ��o¶Åí ? g�HjJXLSRxµ î ñ��o¶ ¼ l ksz	TVYbH
µ�° ® ò¡c�µ î ñB�(¶ºí[? gÖHKJMLPRxµ î ñB�(¶�Ã l k � Ò W o J]m l JMLºLN[?´�l6JXO�YsRPx : L \ TVxMx�R^`bO�Y ï ¢¢ 4`6 ¼§'
9;: xMWjl�TVxal�W Y;k O¡�jJ]R : Wdmf¾�z5LNO�O ± O \�\ T Á � } � � � GfxMLNWbz5J]R�l�TdY 9 O�LP`bW o YÀR^`�TVR ï ¢¢ 8�6 ¼ô'
9;: xMO�RPRNJMYbt 9 ® ò c�µ î ñ��o¶Ôí � g	HKJMLPR�µ î ñB�(¶²Ã l à ° ksz�TdYbH�W 9 LNO�QPksJXYKt RN`�TVR ï ¢¢5: ¼È'
9 O�l�TV[bLNOYÝ�LP[bgbg|W QPRNL*� 9s: TdLNLP[ \ gKRNJMW Y � Ì�R+mnWdxMxMW o L�z RN`bO�QPO�mnW QPOdz R^`bTVR ï³\ [bLSR 9 OaYKO�t;TVRPJMkdO
R^`KQNW [btd`bW [KRqTVY�W g|O�Y�YbO6JXt ` 9 W QN`KWjWvH�Wdm 9 � w�QNW�ksJMHbO�H³¾ JXL.LP[?´�l�JMO�Y;RNx : R^`jJXY�z�JMR.l�TdY 9 O
LN`KW o Y R^`�T�R�RN`KJML�Wdg�O�YEYbO6JXtd` 9 W QP`bWjWvH l�W Y;RUT�JXYbL�µ�° � e�O�Ybl�O ï ¢¢58�6 ¼O' � _a`KO'O¡�jgKxMJMl�J]R
HbO6RUTVJ]xXL�z­TdL o O \ O�Y;RPJXW YKO�H 9 O�mnWdQNOdzÐTVQNOºk O�Q : LSJ \ J]xÆTVQqRNWpg�TdQSRqÌNÌ � } WVm�w�QPW g�WdLPJ]RNJMW Y Á � } � } ´
R^`KO�QNO6mnW QNOVz o O8LN[KgbgbQNO�LNL�R^`bO \ TVR	R^`jJXL-g|WdJXY;R �V øÐíPW ¾ \ [bLPR 9 O²T�RpxXO�TdLPRZµ�����¸ 9 O�l�Td[bLPO&õ4JML'µ�����¸�TVYbH TdYÄO \,9 O�HKHKJXYKt 9;: µ�J+¶ �
Ç [bQPRN`bO�Q \ W QNOVz�J]m¨Ý�JMLfgbQPW g|O�Q�z�RN`bO�Y'R^`bOqg|O�QPRN[bQ 9 TVRNJMW YbL?� § ® ò3c î ðÇ¹nÝ µ î ¶�g î í³�dk�TdQPO
µ���mnW QqL \ T�xMxF¹ ´ R^`KO�QNO6mnW QNOVz+LSJXYbl�Op¾ JXL�TZLPO�t \ O�YsRºWdmaR^`KO�RN[ 9 O�TdQNWd[bYbH RN`bO�g�O�QPR^[KQ 9 O�H
LN[ 9b\ TdYKJ]mnWdxXHÎzaJ � O � z-¾ R ø�ª «r¬ § � § z-¾ o J]x]x 9 O�µ��ZTVL o O�x]x ´ 9 O�l�Td[KLNOdz�TdL o OZLN`bW o O�H
JMY(R^`bO�gbQNO6xMJ \ JXYbTdQPJMO�L�z5R^`bO�HKJXLSRUTdYKl�O�mn[bYKl�RNJMW Y¿WVm-T�µ���LP[ 9b\ TdYKJ]mnWdxMH¿JXL,µ���O�kdO�Q :so `bO�QNO
O6�jl�O�gKR?TVRaRN`bO)mnWjl�TVxÖg|WdJMYsRNL � ÍvJMYbl�O�õZJML�TdY�O \,9 O�HKHKJXYKtbz�¾ HbWvO�L	YbWVR-l�W Y;RUT�JXY'TdY : Wdm­R^`KO
mnWvl�TVx*g|WdJXY;RNL,WdmaRN`bO�g|O�QSR^[bQ 9 O�HÀLN[ 9K\ TVYKJMmnWVxXH � § ´ R^`KO�QNO6mnW QNOVz+R^`KO�HKJMLPR^TdYbl�O�mn[bYbl�RPJXWdY¿Wdm
� § JXL?T�µ���LN[ 9b\ O�QNLSJXWdY o `bO�Y�QPO�LPRNQPJMl�RNO�H�R^W�T�YbO6JXt ` 9 W QN`KWjWvH�Wdm�¾ � efO�Ybl�OVzÖ¾ JXL?T�µ��
LN[ 9b\ TdYKJ]mnWdxXH ´ 9 O�l�Td[KLNOdz�xXWvl�TVx]x : z�¾ JML)T�xMO�kdO�x�` : g�O�QNLP[bQPm�Tdl�O�Wdm5RN`bOºHKJMLPR^TdYbl�O�mn[bYbl�RPJXWdY�Wdm
� § � ]
	#`Æþ¥`Æþ!`I^ óvö¿ö ë `cb «6��±ÆR\S U e6«q¯p¢U¨�à?áK¯v¢6�Öµ ) «6àme6«n]o]v«n]cXv¦Uá�«6�U��Wv�Úä�¯v¢U«�s� Ú�gX,á�¨��6 Ú�� Úªd«
¢�Wv�6ª�¯d�^Wv�U«¡â��gX�«6©��gX�«.��«6�-¨�ä,«P¬�á�¨���«n].á�¨� Ú©��n�º¨�ä�±4 X�º¨Uá�«6©ay
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� �^¨�¨�ä�y ± O�R î íN± 9 OqTdY�O6�jg|W LNO�HZg|WdJMY;R�zbR^`KO�Y î JXL-T�YbW YKHbO�t O�YbO�QNTVR^Oql�QPJ]RNJMl�TVxÐg|WdJMYsR�TVYbH
R^`KOZLSR^QPJMl�R�T 9 LPWdxM[KR^O \ T��vJ \ [ \ Wdm?RN`bOZ`KO�JMt `;R�mn[bYKl�RNJMW Y`x�ì;z o `bO�QNOJx�ì
µ�e_¶ ® ò 4 e#ñ�Ý µ î ¶P5¡z
o `bO�QNOJÝ@µ î ¶+JXL�R^`bOfW [KR o TdQNH�[bYKJ]RaYbW Q \ TVx|Wdm�±¿TVR î � � Of`bT�kdO?R^W�LN`bW o RN`�TVR*R^`bO�QNO?O¡�vJXLSR^L
TdY³W g|O�Y³YbO�JMt ` 9 WdQN`bWvWjHMz�Wdm î LP[blU` RN`�TVR�zÖmnW Q8TVx]xH��í+z¥ì�R^`bO�`bO6JXt `;R8mn[bYbl6RNJMW Y(x ( `�TVL
TZLSR^QSJXl6R�T 9 LPWdxM[KR^O \ TÝ�jJ \ [ \ TdYbH(TZYbWdYbHbO�tdO�YbO�Q^TVRNO�l�QSJMRPJXl�TVx�g|WdJMY;R�TVR�� � _ÐWZRN`KJXL�O�YbHÎz
QNO�l�TVx]x�R^`�T�R o O�`�T�k OfRNW�lU`KO�lUh�R^`bO-mnWdx]xXW o JMYbt ® µ } ¶�x ( µ�e_¶ ¼ x ( µ'�(¶Uz;mnW Q*TVx]x,�cí²�Àð%che�ksz!µ ° ¶
µ¥tdQ^TdH�x ( ¶ ( ò ' z|TdYbH�µ ½ ¶lµ£e�O�LNLix ( ¶ ( Xò ' � µ ° ¶*mnWdxMxMW o LfmnQPW \ R^`KO8m�Tdl6RfRN`�TVR�Ý µ��o¶Qí ø)( µ��d¶^z
TdYbHdµ ½ ¶�mnWdx]xMW o L 9;: l�W Y;RNJMYs[KJMR : Wdm�Ý3TdYbHÅR^`KO²TdLNLP[ \ gKRNJMW YÄR^`�TVR µ£efO�LNLix�ì�¶ ì ¼ú' z�LNO�O
± O \�\ T Á � } � �v� _a`s[bL)J]R.QNO \ T�JXYbLfR^W�LP`bW o µ } ¶ � _­WpLPO�O�µ } ¶axMO�R ï µ���ñPe_¶ ® ò3x ( µ�e_¶ ð,x ( µ'�(¶ �
� O�`�T�k OºR^WpLP`bW o RN`�TVR ï ¢¢/. ¼d' z o `bO�QPO�? ® ò c�µ'�
ñPe_¶�g ��í`z9ñPeií � ñ|ãmeuXò���k � _a`KJML
l�TVY 9 OfHKW YbO	k O�Q : O6�jgKx]JXl6JMRPx : z \ [blU`�x]JXhVO?g�TVQPR�ÌNÌ � } WdmÎRN`bO-gbQNWvWdm�WdmÖw�QNWdg�W LSJMRPJXWdY Á � } � } TVYbH
R^`KO,gbQPWjWdm+Wdm5gbTdQPRcµ�k�¶	WVm�w�QNW g|W LSJMRPJXW Y Á � ° � } z 9;: g�TdQSRNJ]RNJMW YKJMYbtW?IJXY;RNW�T�gbTVJXQ�Wdm�LP[ 9 LPO�R^L �

ü YbO-l�W YKLPJMLPRNJMYbt�Wdm�T�xMx�g�T�JXQPL�µ���ñCe_¶ o `bO�QPOfHKJMLPR�µ'�
ñPe_¶ ¼ l zsTdYbH�R^`bO-WdRN`bO�Q�J]R^L�l�W \ gKxMO \ O�YsR �
_a`bO�m�Tdl6R,RN`�TVR ï JMLºYbO�t TVRNJ]k O�mnW Q8R^`bO�YbO�TdQ 9;: g|WdJXY;RNL,mnWdx]xXW o L,mnQPW \ ± O \�\ T Á � } � � � _ÐW
LN`KW o RN`�TVR ï JML?g|W LSJMRPJMkdO,mnW Q-m�TdQ?T o T : g|WdJMYsRNLfxMO�R 9 ® ò c�µ î ñCe_¶�g;HKJMLPRxµ���ñCe_¶-Ã l à ° k�TVYbH
gbQPWjl�O�O�HZTdL	JMYZg�TVQPR-ÌNÌ � } Wdm�RN`bOqgbQNWvWdm�Wdm+w�QPW g|W LPJ]RNJMW Y Á � ° � } � ]
	#`Æþ¥`Ë�_`I^ óvö¿ö ë `cb «6�~õ ® � Þ � e6«�¯d©³ Úà�à�«6�^�6 £¨�©bâ�¯d©a]6? R � ¯�¢U¨�à?áK¯v¢6����WBe6��«6�Ñy
�Æä*ä��U«U�6���¡ £¢6��«n]���¨�?1 X��¨�©Î«�p¼�¼¨vpN¨�©Î«¡â��+X�«6©�õÅ X��¨�©Î«�p¼�¼¨vpN¨�©Î«º Ú©(¯d©À¨Uá�«6© ©Î«6 ÌV�X?e6¨��÷X�¨�¨q]'¨�ä?½y=�U©ºáK¯d�¡�¥ £¢�Wv¤]¯d�Uâ5�gX�«6�U«8«P¬  X�6�Ú�q¯d©�¨Uá�«6©'©Î«6 ÌV�X?e6¨���X�¨�¨q]Gz ¨�ä²? ��W�¢�X��+XK¯d�$õ¿�^«U�6�¥�¡ £¢6�¼«n]��¼¨z  X��¯d©(«6àme6«n]o]d Ú©
V
y

� �^¨�¨�ä�y ± O�RFcöz$à|k 9 O�T�LNO�rs[bO�Ybl�O)WdmÎW g�O�Y�LPO�RNL�JMYp� LP[blU`�RN`�TVR zlà ��¸ R[z$àÎTdYbH9��z$à¥ò�? �
_a`KJML�LPO�rs[bO�Ybl�Oal�TdY 9 O*l�W YKLPR^QP[bl�RNO�H�z�mnW QÖJXYKLPRUTVYbl�OVz 9;: gb[KRPRNJMYbt)T \ O�R^QSJXl*W Y,� TVYbH�xMO�RPRNJMYbtz$à ® ò c î íÀ� g;HKJMLPR�µ î ñ'?t¶ ¼ ¸ à k � Ì�m9õ�¢¢ � Ö JXLfW YbO6�£R^WV��W YbOqmnW Q�LNW \ O á R^`bO�Y o O�TVQNO8HbW YbOVz
LNW'LN[Kgbg�WdLNO�YKWdR � _a`bO�YÎz�mnW Q.O6k O�Q :Îá zÐR^`bO�QNO�O6�vJXLSR^L ª à¥z��vàYí�z$à*LN[KlU`(R^`�T�R ª àGXò¹�và£z 9 [jR
õ@µ ª à+¶QòKõ�µK�xà�¶ � ÍvJMYbl�O�� JML?l�W \ g�Tdl6R�z�c ª à�k�`�TdL.T�l�W Y;k O�QNtdJMYbt�LN[ 9 LNO�rv[KO�Ybl�OdzÐL^T : c ª à á ksz
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o `KJMlU` \ [bLPR�l�W Y;k O�QPt O�R^W²T�g�WVJXY;R/& ½ í�?�z 9 O�l�Td[bLPO9? JML�l�xMW LNO�H � Ò W o l�WdYbLPJMHbO�Q�R^`KO
LNO�rs[bO�Ybl�OQcs�xà á k � _a`KJMLqLNO�rs[bO�Ybl�O�TVxMLNW�l�W Y;R^TVJXYKL�Tpl�W Y;k O�QPtdJMYbtZLP[ 9 LPO�rs[bO�YKl�Odz+L^T : cs�xà � ! ksz
o `KJMlU`²YbO�l�O�LNLNTdQPJ]x : l�W Y;kdO�QNtdO�L)R^W�T�g�WVJXY;R�& Â í(? �.± O�R��ª � ® ò ª à � ! TdYKHZ�� � ® òd�xà � ! z�R^`KO�Y�ª � Þ & ½ z�TdYKH��� � Þ & Â z 9 [KR��ª � Xò��� � �

Ò W o z�LPJMYbl�OQõ,JXLÖl�W Y;RNJMYv[KW [bL�z(õ@µ��ª � ¶MÞ õ@µK& ½ ¶Uz�TdYbH�õ@µl�� � ¶¨Þ õ@µK& Â ¶ � _a`jJXLÖJ \ gjxMJMO�LÐR^`�T�R
õ@µK& ½ ¶@ò®õ@µ|& Â ¶UzKTdYbHpLPJMYbl�Odz 9;: TdLPLN[ \ gKRPJXWdY�z�õ�¢¢ . JMLaW YbO¡��R^W��¼W YbOVzjJ]RamnWdx]xXW o LaRN`�TVR�& ½ ò[& Â �
_a`s[bLMõ�JML+YKWdR5W YKO6��RNWV�¼WdYbO*JMY�TdY : YbO�JMt ` 9 W QN`bWvWvHºWdmD& ½ � _a`jJXL+JML�T�l�W Y;R^QNTdHKJMl�RPJXW YÎz 9 O�l�Td[bLPO
õ�z 9 O�JMYbt�TdY�J \�\ O�QPLPJMW Y�z \ [bLSR 9 O.xMWjl�TVxMx : W YKO6��RNWV�¼WdYbO � ]

èl8Ñ× ��UÁ<?A$EJ£tLNEJç <BIJA³�J>@<? aIO<BG§>�� � G�S¨>M�ÛG9L:£
	#`Ë�¡`nù�`t� êÝð���ð|è�íÚéÝí�ð|ï `�� ªd«6�¡¦�µ����6�¥�¡ £¢6��¤§¦(¢U¨�©�ªd«P¬�áK¯d��¢�X�¾$à�¯d¦Ôe6«'«P¬ �¼«6©a]v«n]��¼¨�¯'µº¸
¨�ª�¯d¤X¨� ^]cZuy@^²¨��^«U¨�ªd«6�UâMs�«�¢N¯d©(¢U¨�©K�6�¥��W�¢6� Z1��¨��gXK¯d�� Ú�� X�fµ��� Ú©³¯d©(¨Uá�«6©�©Î«6 ÌV�X?e6¨��÷X�¨�¨q]
¨�ä�¾�â*¯d©a]Vâ*¯d��e� Ú�¥�P¯d�¡ Ú¤§¦p¢6¤X¨���«q��¨��gX�«�¢U¨�©�ªd«P¬mX�Wv¤Ú¤+¨�ä-¾Éy

� �^¨�¨�ä�y ± O�R ¾ 9 O�RN`bO�JMYbYbO�Q+g�TVQ^TVx]xXO6xK` : g|O�QNLP[bQPm�TVl�O	Wdm�¾ÄTVR­R^`KO�HKJMLPR^TdYbl�O�Wdm l � y :�± O \�\ T

Á � ½ � ° z ¾ JXL)T�LPR^QSJXl6RNx : l�W Y;k O6��` : g|O�QPLN[bQSm�Tdl�O�W YKl�O l JXL)LP[?´�l�JMO�Y;RNx : L \ TVx]x ´ R^`bO�QNO�mnWdQNOdz 9s:
± O \�\ T Á � ½ � ½ zVR^`bQPW [bt `�O�kdO�Q : g�WVJXY;R î í ¾ RN`bO�QPO	g�TdLPLNO�L*T 9 T�xMxDa ì;z Wdm|LNW \ O	ÔK�jO�H�QNTdHKJM[bLÊºz�LN[KlU`ZR^`bTVR î í 9 H�a ì,TdYbH ¾[R+a ì ��± O�R

¾ ® ò �ìqÿ � a ì�ñ ¾ ® ò ¾ * l a U ñ
o `bO�QNO�a�U�HbO�YbWdR^O�L�RN`bOq[bYKJ]R 9 TVx]x£z�TdYKH'LPO�R

Z ® ò 9 H ¾ ý

ÍvJMYbl�OVz 9;:�± O \�\ T Á � ½ � Á z ¾ JXL�T�l�W Y;k O6� 9 WjH : zvJ]R*mnWdxMxMW o L�RN`�TVR ¾ z 9 O�JMYbt,RN`bO?{'JXYKhdW o LNh;J
LN[ \ Wdm-R o W�l�W Y;k O¡� 9 WvHKJMO�L�z�JML�TVxMLNW²T�l�W Y;k O¡� 9 WvH : ´ RN`bO�QPO�mnW QPOdz*TdL,JML o O�x]x	hsYbW o Y�zQZ
\ [KLPR 9 O�T�l6xXWdLNO�HZ` : g|O�QPLN[bQSm�Tdl�O � � Oql6xÆTVJ \ R^`bTVR�Z JML-JXY�m�Tdl�R-RN`bO�HKO�LPJMQNO�H�W�kVTVxXWVJXH ´ J � O � z
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o O)`�T�k O)RNWºlU`bO�lUh�R^`bOfmnWdxMxMW o JXYKt ® µ�J+¶�¾KR�Z�z¥µnJMJ+¶~Z3JXLaTºµ ¸ W�kVTVxMWdJMH�zbTdYKH µ�J]JMJ+¶5mnWdQ�O�kdO�Q :
¹=» ' R^`bO�QNOqO6�vJMLPR l TdYbHQÊ LP[blU`ZRN`�TVR-HKJMLPRxµ�ZÉñ^l�W Y;k-¾Í¶ ¼ ¹ �V íPW � O,`�T�kdO,R^W�gbQNW�k O8R^`�T�R.¾DR 9 H ¾ � ÍvJMYbl�O ¾ JML?l�W \ gbTdl�R�z 9 H ¾ ò ¾ ðÀJMYsR ¾ �
ÍjW�JMR�JXL�LN[*´�l6JXO�Y;R.R^W�LN`bW o R^`bTVR)¾DR ¾ 9 [KR)¾ XR JXY;R ¾ � Ç JMQNLSR o O,LP`bW o R^`�T�R)¾ R ¾ �
_ÐW�RN`KJML8O�YbH�zÐJMR.JMLqLN[?´�l6JXO�YsR8R^W�gbQPW�k O�R^`�TVRqHjJXLSRxµ£¾=ñ ¾ ¶ ¿ l � _a`KJML8mnWdx]xMW o LqO�TdLPJ]x : mnQNW \
R^`KOqRNQPJXTdYbt [jxÆTdQaJMYbO�rv[bTVxMJ]R :|®

HKJMLPRÄµ£¾=ñ ¾ ¶ ¿ HKJMLPR�µ¥¾=ñ ¾c¶E* HKJMLPRxµ ¾½ñ ¾ ¶ ò l * ' ò l ý
ÍjWqJMR*QPO \ TVJMYbL�RNW�LP`bW o R^`�T�R�¾ XRÅJXY;R ¾ � w5JXlUh�Tqg|WdJXY;R î í�¾�zvTdYKH�xMO�R î R ¾ 9 OfT8g|WdJMY;R
o J]R^`BHjJXLSRxµ î ñ î ¶¨ò l � y : TdLPLN[ \ gKRPJXWdY�z|RN`bO�QPO�O¡�vJXLSR^L)T 9 TVx]x	a ì8LN[blU`BRN`�TVR î í 9 HFa ìºTVYbH

¾ R+a ì ��± O6R�aQì ® ò[a ì�* l a�U ´ R^`KO�Y�z î í 9 H�a9ì,TdYKH ¾ R+aQì � efO�Ybl�O î Xí�JXY;R ¾ �V í�í[W efO�QNO o O�gbQPW�k O�RN`�TVRcZ1JMLºT�µº¸qW�kVTVxMWdJXH � Û-O�l�TVxMx*R^`bTVR o O�`�T�kdO�R^WZLN`bW o R^`�T�R
R^`KO�QNO�O6�vJXLSR^L�T 9 TVxMx o `KJMlU` QNWdx]xXL�mnQNO�O6x : JMYbLPJMHbO�Z TdYbH(RN`�TVR½Z QNWdx]xML�mnQNO�O�x : JMYbLSJXHbOpLPW \ O
9 TVx]x � Ç JXQPLPR�zKLPJMYbl�O ¾ ® ò ¾ * l a�U�zjJ]RaJMLal�xMO�TdQ�R^`�TVR	T 9 TVx]x�WdmÐQNTdHKJM[bL l QNWdx]xXL�mnQNO�O6x : JXYKLPJMHbO
Z � ÍvO�l�WdYbHKx : z ¾ QNWdx]xXL	mnQPO�O�x : JMYbLSJXHbO�T 9 TVx]xÖWdm­Q^TVHKJX[KL�Êºz 9s:p± O \�\ T Á � ½ � Á ´ RN`bO�QPO�mnW QPOdz ¾
\ [KLPRfQNWdx]xXL	mnQPO�O�x : JMYbLPJMHbO�T 9 TVx]xÐWdm+QNTdHKJM[bLFÊÅ* l �V í�í¥íPW Ç JMQNLSR-YbWdRNO)R^`�TVR�zbLPJMYbl�O ¾ JXL	l�W Y;k O¡�Îz|HKJMLPRÄµÑZÉñNl�W Y;k-¾Í¶@ò HKJMLPRxµ ¾ ñ^l�WdYsk	¾½¶ � ÍjO�l¡�
W YbHjx : z­LSJXYKl�O�¾ R l�W Y;k�¾�zÖHKJMLPR�µ ¾ ñ^l�W Y;k-¾½¶ ¿ HjJXLSR�µ ¾ ñ^¾½¶ � Ç JMY�TVx]x : z 9;: R^`KOºR^QPJXTdYbtd[KxÆTVQ
JMYbO�rs[�TVx]J]R : z

HjJXLSRxµ ¾ ñU¾Í¶ ¿ HKJMLPRÄµ ¾ ñ ¾ ¶E* HKJXLSRxµ ¾ ñ ¾Í¶E* HKJMLPRxµ ¾ºñ^¾½¶@ò l * HKJMLPR�µ ¾ ñ ¾c¶E* l ý
y :�9;:'± O \�\ T Á � ½ ��� z�HKJMLPRxµ ¾ ñ ¾c¶�l�TdY 9 O \ TdHbO�TdQ 9 JMRNQ^TdQSJMx : L \ TVx]x 9s: lU`KWjW LSJXYKt�Ê LP[?´��
l�JMO�Y;RPx : xÆTVQNt O � ÍjW o O�l�W Ybl6xX[KHbO�RN`�TVR�JMm�ÊIJXL�xÆTVQNt O8TdYbH l JXL�L \ TVx]x�RN`bO�YZHKJMLPRxµ�ZÉñ^l�W Y;k-¾½¶
JML�L \ TVxMx �

Ç JMY�TVx]x : zKJXY�W QNHbO�Q�mnW QQZ R^W 9 O?µ � JMYpT,YKO�JMt ` 9 W QP`bWvWjHpWdm­¾�z o O.l�TdYpO6�vR^O�YbH'¾ITVxXWdYbt
J]R^L 9 W [KYbH�TdQ : RNWBT'LPx]JXtd`sRPx : xXTdQNtdO�Q8LPR^QSJXl6RNx : l�W Y;k O¡�¿gbTVR^lU`À¾ ó o `KJXlU`(l�W Y;RUT�JXYbL,¾ JXY³JMRNL
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JMYsRNO�QSJXW Q ´ TdYbH�z�l�TdQNQ : W [jR)R^`bOºT 9 W�kdO�l�W YbLSR^QP[bl�RPJXW Y²mnW Q?¾ ó JMYbLSR^O�TVH³WVm�¾ � _a`bOºm�Tdl6R)R^`�T�R
¾ ó O6�vJXLSR^L�mnWdxMxMW o L	mnQNW \ ± O \�\ T Á � ½ � � � ]
	#`Ë�¡`Æþ!`I^ óvö¿ö ë `cb «6�)¾ R¤SMU e6«�¯�µ��²�6���¡ £¢6�¥¤§¦ ¢U¨�©�ªd«P¬ZáK¯d��¢�Xsâ,�+X�«6©��gX�«6�^«³«P¬  X�6�Ú�B¯;c» ' ��W�¢�Xp�gXK¯d��âbä�¨��.¯d¤Ú¤ l ¼ ; â��gX�«. Ú©�©Î«6��áK¯d�P¯d¤Ú¤X«6¤�Xv¦¡á�«6�^��Wv�Úä�¯v¢U«,¨�ä	¾1¯d���gX�«�]d X�6�£¯d©Î¢U« l
 X�,¯,µ����6���¡ £¢6�¥¤§¦p¢U¨�©�ªd«P¬8áK¯d�¼¢�X?y

� �^¨�¨�ä�y Ç JMQNLSR.YbWdRNO,R^`�T�Rq¾�z 9 O6JXYKt�T�LPR^QSJXl6RNx : l�W Y;k O6��` : g|O�QPLN[bQSm�Tdl�OVz­`bTdL.T�[bYKJMrs[bO�µ�����¸
YbW YKLPJMYbt [KxXTdQ-LPRNQPJMl�R-LN[Kgbg�WdQPRÁÝ o `KJMlU`ZJML Â�[bLPR	J]R^L-W [KR o TdQPH'[KYKJMR�YbWdQ \ TVx�kdO�l�RNW QaÔ�O6xXH � � O
HbO6Ô�YbOqR^`bO.JMYbYbO�Q-g�TVQ^TVx]xXO6xÐ` : g|O�QPLN[bQSm�Tdl�O�Wdm+¾ TVR	R^`KO8HjJXLSRUTdYbl�O l 9s:

¾ ® ò�c�euð l Ý µ�e_¶�ghe�í�¾bk
ý
� OB`�T�k O'R^W LN`bW o R^`bTVR�RN`bO�QPOBO¡�jJMLPRNLpTy;Ç» ' LP[blU`ÅR^`bTVR�z�mnWdQ�T�xMx l ¼ ;;z�µnJ^¶ ¾ÊJXL�T
µ��?O \�9 O�HbHbO�H'` : g�O�QNLN[KQPm�Tdl�Odz$µ�J]J^¶ ¾ `�TdL	O6k O�Q :so `bO�QPO�g|W LSJMRPJMkdO8l�[bQPkVTVRN[bQNOVz�TdYbHÔµnJMJ]J+¶ ¾IJML
LPRNQPJMl�RPx : LN[Kgbg�WdQPR^O�H 9;: T�xMx*Wdm�JMRNL�RUTVYbt O�Y;R�` : g|O�QPgKxXTdYbO�L � Ç W Q \ µ�J]J^¶.TdYbH�µ�J]JMJ+¶?J]R8mnWdxMxMW o L
R^`bTVR5R^`KQNW [btd`�O�k O�Q : g|WdJMY;R�Wdm�¾ÄRN`bO�QPO	g�TdLNLPO�L*T)YbW YKLPJMYbt [KxXTdQ�LN[Kgbg�WdQPR�` : g�O�QNgKxXTdYbOVz o `jJXlU`
LN`KW o L-R^`bTVR ¾ JMLfLSR^QPJMl�RPx : l�W Y;k O¡� �V íPW u O�Ô�YbO�õ ® ¾ÒÞúSMU 9s:

õ@µ î ¶ ® ò î ð l Ý µ î ¶÷ñ
TdYbH�YbWdRNO	R^`�TVR ¾Tò®õ@µ£¾Í¶ � � O�TdQPO�tdWdJXYKtqRNW�LP`bW o R^`bTVR�R^`bO�QNO�O6�vJXLSR^L�T�; ¸ ¼\' LP[blU`�RN`�TVR�z
mnW Q-O�kdO�Q : l ¼ ; ¸ z!õ�JXLfTdY'O \,9 O�HKHKJXYKt � _a`KJXL o Wd[KxXHZLN`bW o RN`�TVR?¾ JXLfT�µ�����¸aO \,9 O�HKHbO�H
LN[ 9b\ TdYKJ]mnWdxXH � ü Ybl�O o OpLN`bW o R^`KJML�z o Opl�TdYÀ[KLNO�R^`KO�HKJMLPRUTVYbl�O�mn[bYKl�RNJMW Y¿RNW�LN`bW o R^`�T�R
¾ JXL?Tdl�RN[�TVx]x : µ�� ´ 9 O�l�Td[bLPOdzÖ¾ JML)T�µ��qLN[ 9b\ TdYjJMmnWdxMH 9;: TVLNLN[ \ gjRNJMW Y²TdYbH'R^`bOºHjJXLSRUTdYbl�O
mn[bYbl6RNJMW YºWdmbT?µ��*O \,9 O�HbHKO�H�LN[ 9b\ TdYKJ]mnWdxXH�JXL�µ���JMYºTfL \ TVxMxvR^[ 9 [KxXTdQ�YKO�JMt ` 9 W QP`bWvWjH�WdmbR^`KO
LN[ 9b\ TdYKJ]mnWdxXHÎzKTdL o O?LP`bW o O�H�JXY�R^`KO�gKQNO�x]J \ JMY�TdQSJXO�L � Ì¼Y�gbTdQPRPJXl�[KxÆTVQ�z;JMm¡õpJML*TdY�O \,9 O�HKHKJXYKtbz
R^`KO�Y ¾7HbWvO�L?YbWdR.l�W Y;RUTVJMY³TdY : Wdm�R^`KOºmnWjl�TVx+g|WdJMY;R^L.Wdm�¾ � _a`KO�QNO6mnW QNOVz�JMRql�TdY 9 O�LN`bW o Y
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R^`bTVR�R^`bOpHjJXLSRUTdYbl�O'mn[KYbl�RPJXW Y Wdm?¾ QPO�LSR^QPJMl�RNO�H R^W³T�L \ TVx]x-YbO�JMt ` 9 W QN`bWvWvH WVm ¾1JXL�T�µ �
LN[ 9b\ O�QNLSJXWdY ´ mnQNW \ o `KJMlU`�JMRfmnWdx]xXW o L?RN`�TVR ¾ JML.T�µ � LP[ 9b\ TdYKJ]mnWdxMH ´ 9 O�l�Td[KLNOdz�xXWvl�TVx]x : z ¾
JMLfTºxMO�kdO�x­` : g|O�QPLN[bQSm�Tdl�O8Wdm­R^`bO.HjJXLSRUTdYbl�O8mn[KYbl�RPJXW Y'Wdm+¾ � _a`KJXLfTdQPt [ \ O�Y;R-JXLakdO�Q : LPJ \ J]xXTdQ
R^W�RN`bOqW YbO o O8t;T�k O.JMYZgbTdQPR�µnk�¶�Wdm­R^`KO8gKQNWvWdm+WVm�RN`bO8w�QPW g|W LPJ]RNJMW Y Á � ° � } �

Ç JMQNLPR�z o O�LN`bW o RN`�TVR�õ,JML�TVY�O \,9 O�HbHKJMYbt � ÍvJMYbl�O�¾EJML­l�W \ g�Tdl6R�zÝJMRÖJMLÐLN[?´�l�JMO�Y;R�R^W-LN`bW o
R^`bTVR@õ�JML­T�W YKO6��RNWV�¼WdYbO�J \�\ O�QPLPJMW Y � _ÐWfLPO�O�R^`�T�R õºJML�TVY8J \�\ O�QNLSJXW Y�xXO6R î í�¾�zdTVYbH8xMO�R$ë àì
9 O�R^`bO	gKQPJMYbl�JMg�TVxKHKJXQPO�l6RNJMW YbL�Wdm|¾ T�R î � Û�O�l�TVx]xbR^`bTVR¨Ý���µ^ë àì ¶ òdð�?�� � ì � µ�ë àì ¶@ò³ðl� à µ î ¶Øë àì z
o `bO�QNOQ� à µ î ¶ ® ò4� à µ î ñ�Ý µ î ¶n¶ÎTdQNO�RN`bO�gKQPJMYbl�JMg�TVxvl�[KQPkVTVR^[KQNO�L­Wdmb¾�TVR î JMY8RN`bO*HKJXQPO�l6RNJMW YÍÝ µ î ¶ �
GfxMLNW³QNO�l�TVx]x	R^`bTVR�z 9;: TdLNLP[ \ gKRNJMW Y�z=Ý@µ î ¶qJML�T³YbWdYbLPJMYbt [KxXTdQ�LN[Kgbg�WdQPR�k O�l�R^WdQ ´ R^`bO�QNO6mnW QNOVz
� à µ î ¶ ¼ ' mnW Q�TVx]x î í ¾ � Ò W o3o OºTVQNO8t WdJMYbt�RNW�l�W \ gb[KR^OÍõ7�Äµ^ë àì ¶ �	± O�R�ï ® µÛðJ¹�ñ�¹�¶FÞ ¾
9 O�T�l�[bQPkdO o J]R^`�ï$µ ' ¶ ò î TdYbHÅï�ó+µ ' ¶@ò ë àì zbR^`KO�Y

õ7�qµ�ë àì ¶¤ò µØõÉöQï¡¶ ó µ ' ¶@ò ï ó µ ' ¶$ð l µÑÝuöFï_¶ ó µ ' ¶
ò ë àì ð l Ý���µ�ë àì ¶ òKµ } * l � à µ î ¶n¶Øë à µ î ¶�ý

_a`s[bLlõ7��µ�ë àì ¶�Xò ' J]m l Xò ��¸� Ö � ì � � Ì¼YZg�TVQPRNJMl�[jxÆTdQ�zKJ]m '½¿ l ¼ Ð z o `bO�QPO
ÐB® ò JXYjmì�ÿ��*� }g � ¸ µ î ¶¸g ñÄýqýÄý_ñ }g � ê µ î ¶�g�� ñ

R^`KO�Yªõ¿JMLqTdY�J \�\ O�QNLPJMW Y � _ÐW�LNO�O�R^`jJXL)xMO�R�ëtì�í ø ìÝ¾�zÐTdYbH²LN[bgKg�W LPO�R^`�TVR�õ���µ�ëtì�¶�ò 'K´
R^`KO�Y ' ò Ñ êàÓÒ ¸ å à+õ7�qµ�ë àì ¶ºò Ñ êà�Ò ¸�å à�µ } * l ��à�µ î ¶n¶Øë à µ î ¶ � _a`jJXL�JML�g|W LPLPJ 9 xXO�W Yjx :¿o `KO�Y
TVx]x å óà Ë�TdQPO���O�QPWbz 9 O�l�Td[bLPO9cxë àì k�JXLqx]JXYbO�TdQPx : JMYbHbO�g|O�YKHbO�Y;R � efO�Ybl�Ou� ¬ l µØõ7� ! ¶lò ' mnWdQqTVxMx

î í�¾�zjJ � O � zaõBJXL�TdY�J \�\ O�QPLPJMW Y �
Ò O¡�jR o O,LN`KW o R^`�TVRlõ�JXL�W YbO¡��RNWV�¼W YKO � _­W�LNO�O8RN`KJXL-xMO�R�� ® ¾ )�SdÞúSMU 9 O8HbO�Ô�YKO�H

9;: �mµ î ñ l ¶ ® ò î ð l Ý µ î ¶÷ý Ç QNW \�o `�T�R o O.`�T�kdO8LP`bW o YZLPWºm�TdQ�J]R	mnWdx]xXW o LaR^`bTVR��9¢¢ �y£ � �`��· �r�
JML�TdY�J \�\ O�QPLPJMW Y � _a`s[bL�z 9;:�± O \�\ T Á � ° � ½ z¥� ¢¢ �y£ � � § · § � z \ [bLSR 9 O	TVY�O \,9 O�HbHjJXYbtqmnW Q5LPW \ O
L \ TVx]x�¹=» 'K´ 9 O�l�Td[bLNOVzi� ¢¢ �y£¥¤ ��¦ JML-W YbO6�£R^WV��W YbO � Ì¼YZg�TVQPRNJMl�[jxÆTdQ�zbJMm

; ¸ ¼ Ð á Â	c�¹�ñ Ð k
ñ
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R^`KO�Y�õ�JMLfT�µ ����¸ O \�9 O�HbHKJMYbt�mnWdQ	O�k O�Q : '½¿ l ¿ ; ¸ �V í�í[W,± O�R�; ¸ 9 OpTdL�JXYÀg�TVQPR�µnJ^¶^z5R^`bO�Y�z*TdL o OpLN`KW o O�HET 9 W�k Odz ¾ JXLºT�µ � O \,9 O�HKHbO�H
LN[ 9b\ TdYKJ]mnWdxXHÎz­J]m ' ¼ l ¼ ; ¸ � GfLNLN[ \ JMYbt'R^`�TVR ',¼ l ¼ ; ¸ z o O�YKW o LN`bW o RN`�TVR ¾ `�TVL
O�kdO�Q :vo `KO�QNO,g�W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO � _­W�LNO�O8RN`KJML-xMO�R Ý ® ¾ÒÞúß U~��¸ 9 O.HKO�Ô�YbO�H 9;:

Ý µÑõ@µ î ¶n¶ ® ò Ý µ î ¶�ý

� Ofl6xÆTVJ \ R^`�T�R Ý�JXL�R^`bO)Ï8TV[bLNL \ Tdg�Wdm î zvTdYbH�[bLPO�RN`KJML \ Tdg�RNW,l�TVxXl�[KxXTVR^O�R^`bO�l�[bQSkVTVR^[bQPO
Wdm ¾ � Ç JMQNLPR o O�LP`bW o RN`�TVR Ý�JML,RN`bO�ÏqTd[bLNL \ TVgÀWdm ¾�z5J � O � z Ý µØõ@µ î ¶n¶½í ø ç � ì � ¾ ù � _ÐW
LNO�O.R^`KJML�zKxMO�RYë àì 9 OfR^`bOqgbQSJXYbl6JXgbTVxÖHKJMQNO�l�RNJMW YbL-Wdm�¾ TVR î zbTVYbH�YbWdR^O)RN`�TVR@c�õ���µ�ë àì ¶Pk�mnW Q \ L
T 9 TdLSJXL.mnW Q ø ç � ì � ¾ ´ 9 O�l�Td[bLNOVz�õ7�.JXLqTdY�J \�\ O�QNLSJXW Y � _a`v[KL,TVx]x o O�YbO�O�H³JML)R^W�LN`KW o R^`�T�R4 Ý µÑõ@µ î ¶n¶�ñ�õ7�qµ^ë àì ¶P5 ò ' � _a`KJML-JXL-HbW YKOqJMY�R^`bO.mnWdx]xXW o JMYbt�l�TVxMl�[KxXTVRPJXW Y ®

4 Ý@µØõ@µ î ¶n¶÷ñ�õ7��µ�ë àì ¶P5fò 4 Ý µ î ¶�ñÄµ } * l � à µ î ¶N¶�ë àì 5
ò µ } * l � à µ î ¶n¶ 4 Ý µ î ¶÷ñ÷ë àì 5¨ò ' ý

Ò W o o O�LN`KW o R^`�TVR ¾ `�TdLÐg|W LPJ]RNJ]k O�l�[KQPkVTVR^[KQNOdz�J � O � zVTVRÖO�kdO�Q : g|WdJMY;R�õ@µ î ¶~í ¾ÅTVx]x;gbQPJMYbl6JXg�T�x
l�[KQPkVTVR^[KQNO�L�TdQNO-YbWdYb��O�QNWºTVYbH�`bT�kdOfRN`bOfLNT \ OfLSJXtdY � ÍvJMYbl�O Ý�JML�R^`bO?Ï8TV[bLNL \ Tdg�WVm ¾�zjTVYbH
QNO�l�TVx]x]JXYbt�R^`bTVRaR^`KO8gKQPJMYbl�JMg�TVxÖl�[bQPkVTVRN[bQNO�L�TdQNO.LSJ \ gKx : R^`bO.O6JXtdO�Y;kVTVxX[KO�L�WdmÐR^`bOqHKJ]ÓÎO�QNO�YsRPJÆT�x
Wdm|R^`bOfÏqTd[bLPL \ TVg�z;JMR�LP[?´�l�O�L*R^WqLN`KW o R^`�T�R�R^`bO-O�JMt O�YskVTVxM[bO�L�Wdm Ý<� M N !PO TdQPO�g|W LSJMRPJMkdO � _a`KJML
JML�LP`bW o YZJMY'RN`bO.mnWdx]xXW o JMYbt�l�TVxMl�[KxXTVRNJMW Y ®

µ } * l � à µ î ¶n¶ Ý<�Äµ�ë àì ¶¤ò Ý<�qµnµ } * l � à µ î ¶N¶�ë àì ¶ ò ÝE��µØõ7�qµ�ë àì ¶n¶
ò Ý���µ^ë àì ¶¨òdðJ� à µ î ¶Øë àì ñ

mnQNW \7o `KJMlU`ZJ]R-mnWdxMxMW o L

Ý���µ�ë àì ¶ ò ðl� à µ î ¶
} * l � à µ î ¶ ë àì ý

Ò WVR^O�RN`�TVR�z+LPJMYbl�O Ý µØõ�µ î ¶N¶tò Ý µ î ¶Uz ø ìÝ¾1TdYbH øEç � ì � ¾1TdQNO�g�TdQNTVxMxMO�x ´ TdYbHÎz5l�W YKLNO�rs[bO�Y;RNx : z
ëtì í ø ç � ì � ¾ � e�O�Ybl�Odz?RN`bO²T 9 WÝkdO²l�TVxMl�[KxXTVRPJXW YÄLP`bW o L'RN`�TVR�RN`bO²gbQPJMYbl�JMg�TVxqHjJXQPO�l�RPJXWdYbL
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Wdm ¾ÊTVRÉõ@µ î ¶8TdQPOpR^`bO�ë àì o JMRN`El�W QNQPO�LNg|W YbHjJXYbt gbQPJMYbl6JXg�T�x-l�[bQSkdT�R^[bQPO�L �*� Ö � ì �
¸K� ° � Ö � ì � � _a`bO�LNO

l�[KQPkVTVR^[KQNO�L�TdQPO o O6xMx��¼HbO6Ô�YbO�H�z 9 O�l�Td[bLPO l JXL	LP[?´�l�JMO�Y;RNx : L \ TVx]x£zbJ � O � z l ¼ ; ¸ ´ TVYbH'TVxMxÐ`bT�kdO
R^`KO8LNT \ O�LSJXtdY�z 9 O�l�Td[bLPO,T�xMx�� à `�T�kdO�R^`KO8LNT \ O�LSJXtdY 9;: TdLPLN[ \ gKRPJXW Y � _a`s[bL o O8L^T : R^`�T�R
¾ `�TVL�g|W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO �V í�í¥íPW G?LPLN[ \ O '�¼ l ¼ ; ¸ z�R^`KO�Y�z�TdL o OpLP`bW o O�H�T 9 W�k OVz ¾�z5JMLºO \�9 O�HbHbO�HETdYbH `�TVL
O�kdO�Q :vo `KO�QNO�g�WdLPJ]RNJ]k O�l�[bQSkdT�R^[bQPO � efO�QNO o O�LP`bW o R^`bTVR.R^`bO�QNO�O6�vJMLPRNLºT '�¼ ; ¿ ; ¸ LN[blU`
R^`bTVR�zKJ]m '½¼ l ¼ ;8R^`KO�Y ¾ JXL-LSR^QPJMl�RPx : LP[bgbg|W QPRNO�H 9s: TVxMxÐWVm�J]R^L	RUTVYbt O�Y;R�` : g�O�QNgKxXTdYbO�L �

Ç W Q	O�kdO�Q : î í ¾ xMO�R x ì ® ¾ÒÞ°S 9 OqHbO6Ô�YbO�H 9;:

x ì
µ ��¶ ò 4 �
ñ Ý µ î ¶P5�ý
� O�`�T�kdO,R^W�LN`bW o R^`bTVR x ìoµ �o¶ ¼ x ì
µ î ¶�mnW Q�TVxMx �ºí ¾ ð+c î k�TdYbH î í ¾ � _ÐW�LPO�O8R^`KJML�z|xXO6Rï µ î ñ �o¶ ® ò x ì
µ �(¶¨ð x ì
µ î ¶ ´ R^`KO�Y�z o O�`�T�k O�R^WpLP`bW o R^`bTVR ï�¢¢ . ¼d' z o `bO�QPO ? ® ò c�µ î ñ �(¶�g
î í ¾ºñ ��í ¾mñ�ã î Xò �¥k � Ò W o YbWVR^OºR^`bTVR ? ò ap��þ µ���z o `KO�QNO a�� ® ò c�µ î ñ �(¶Jí]? g
HKJMLPR � µ î ñ �o¶ ¼�� ksz�TVYbH µI��JXL�R^`bO8l�W \ gjxXO \ O�Y;RqWdm�a���JMYJ? � ÍvJXYKl�O ¾ JMLfl�W \ g�Tdl�R)TdYbH¿z
9;:�± O \�\ T Á � } � � zÎ`bTdL)g|W LPJ]RNJ]k O�l�[bQPkVTVRN[bQNOVz ¾ JML)[bYjJMmnW Q \ x : xXWvl�T�xMx : LSR^QSJXl6RNx : l�W Y;k O6� � Ì¼Y
g�TdQSRNJMl�[KxXTdQ�zKR^`bO�QNO.O¡�jJMLPRNL?TVY � » ' LN[blU`�R^`bTVR ï ¢¢/47� ¼\' � _a`v[KL-J]R-QNO \ TVJXYKLaR^W�LN`KW o R^`�T�Rï ¢¢58�� ¼\' � _a`KJML	mnWdx]xXW o L-mnQNW \ R^`bO.mnWdx]xXW o JMYbt�l�TVxMl�[KxXTVRPJXW Y �

Ç JMQNLPR�zÖYbWdRNO,R^`�T�R �mò õ@µ'�(¶Fò��tð l Ý µ'�(¶	mnW QfLNW \ O~��í ¾ � G�xXLPWbzÖYbWdRNO,R^`�T�R Ý µ î ¶Yò
Ý µÑõ@µ î ¶N¶@ò®Ý µ î ¶Uz 9;: HbO6Ô�YKJ]RNJMW Y'Wdm Ý � _a`s[bL o O8l�TdY o QPJ]R^O

x ìoµ �(¶$ð x ì
µ î ¶¤ò 4 �
ñ Ý@µ î ¶P5�ð 4 î ñ Ý µ î ¶P5
ò 4 �lð l Ý µ��o¶÷ñ�Ý µ î ¶P5$ð 4 î ð l Ý µ î ¶�ñ�Ý@µ î ¶C5
ò 4 �
ñ�Ý µ î ¶P5$ð l 4 Ý µ��o¶÷ñ�Ý µ î ¶P5#ð 4 î ñ�Ý µ î ¶P5E* l
ò x�ì
µ��o¶$ðMxÊì
µ î ¶E* l µ } ð 4 Ý µ'�(¶�ñ÷Ý µ î ¶C5÷¶
¿ x�ì
µ��o¶$ðMxÊì
µ î ¶E* ° l ñ
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o `bO�QNO�x�ì)JMLaR^`bO?`bO�JMt `;Ramn[bYbl6RNJMW YpWdm�¾ � Ò W o zbQPO�l�T�xMx]JXYKtºR^`�TVR ï µ î ñB�(¶ ® ò�x�ìoµ'�(¶!ðmx�ì
µ î ¶^z o O
l�TVY o QSJMRNO ï µ î ñ �(¶ ¿ ï µ î ñ��o¶E* ° l ý
Ò WVR^OBRN`�TVR�J]mÉµ î ñ ��¶Ôí µI�bz�RN`bO�YÒµ î ñB�(¶ í7µu�hî�z o `bO�QNO²µu�hî ® ò c�µ î ñ��o¶(g î í7¾Yñ���í
î ñ�ã HjJXLSRl� µ î ñB�o¶*Ã � óIk ��± O�R

� ® ò LN[bg<c ï µ î ñ��o¶�g*µ î ñB�(¶~í�µu�hîqk
ý
Û-O�l�T�xMx|R^`�T�R�zvLPJMYbl�O.¾4JML�LSR^QPJMl�RPx : l�WdYskdO6��z � ¼\' � Ò W o J]R�JML�l6xXO�TdQ�RN`�TVR*JMm l ¼ ð � à ° zsR^`KO�Yï�¢¢ 8 � ¼T' � efO�Ybl�O o O�l�WdYbl�xM[bHbOºRN`�TVR)J]m l ¼ ;sz o `bO�QPO�; ® ò³Ð á Â	c2; ¸ ñqð � à ° ksz|R^`bO�Y ¾ JML
LPRNQPJMl�RPx : l�W Y;k O6� � ]
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V�¾Éy

� �^¨�¨�ä�y ± O�R�Ý ® ¾ÒÞúß#UM��¸ 9 O)RN`bOqW [KR o TdQNHZ[bYKJ]RfYKW Q \ TVx \ Tdg'Wdm+¾ TdYbH'LNO6R

a ì · ° ® ò[a�°Äµ î ð l Ý µ î ¶N¶�ñ
J � O � z�a ì · ° JXL�T 9 TVx]xbWdm�QNTdHKJM[bL l o JMRN`�l�O�Y;R^O�Q�TVR î ð l Ý µ î ¶ � Ò WdR^O*R^`�TVR î í 9 H�a ì · ° z 9 O�l�Td[bLPO¨ î ðiµ î ð l Ý µ î ¶n¶¸¨Fò l � � O?l6xÆT�J \ R^`bTVR�RN`bO�QPO?O6�vJMLPRNL-T '½¼ � ¼ ò LP[blU`�R^`bTVR	¾KR+a ì · °
mnW Q-TVx]x î í�¾�zKJMm l »�� � _ÐW�LPO�OqR^`KJML	xXO6R

ÐB® òÄLN[bgì�ÿL� c l ¸ µ î ¶�ñÄýqýÄý_ñ l ê µ î ¶Dk
ñ
o `bO�QNO l à:µ î ¶ ® ò }sà g � à µ î ¶�g�TdQPO�R^`KO�gbQSJXYKl�JMg�TVx�l�[bQSkdT�R^[bQPO�LºWdma¾1TVR î � Ì�m l » Ð z­R^`bO�Y(J]R
JML)O�TdLSJMx : LP`bW o Y�R^`�T�R)O�kdO�Q : î íÀ¾�`bTdL)TdY�Wdg�O�Y�YbO�JMt ` 9 W QN`bWvWvH(zC> ! µ î ¶�RI¾ LP[blU`�R^`�T�Rz?> ! µ î ¶9R[a ì · ° � Ç [KQPR^`KO�Q \ W QPOdz�LPJMYbl�Oº¾ JMLfl�W \ g�Tdl6R�z�JMR�l�TdY 9 OqLN`bW o YZRN`�TVR-R^`KO�QNOqJML?T�;sz
JMYbHbO�g|O�YKHbO�Y;R)WVm î LN[KlU`ZR^`bTVR zC>qµ î ¶9R+a ì · ° ñ



� �M���t��� ���4�����u�Q���:� �����Á�Y�F�>� � ½

mnW Q-TVx]x î í�¾ � Ò W o HbO6Ô�YbO�Tºmn[bYbl�RPJXWdY,õ ® ¾ÒÞÈS 9;: LNO6RNRNJMYbt

õ�µ î ¶ ® ò LN[Kg � ¨"��ð î ¨�)
ð ° 4 �lð î ñ�Ý µ î ¶P5 ¢¢¢¢ �Íí�¾ ð`z?>qµ î ¶ � ý

Ò WVR^OpR^`�T�R�g 4 �Íð î ñ�Ý µ î ¶P5�g¨ò HKJMLPR�µ ø ìÝ¾Yñ��o¶u» ' z�mnW Q�TVx]xo�Æí ¾[ð�c î k ´ 9 O�l�TV[bLNOVza¾ JML
LPRNQPJMl�RPx : l�W Y;kdO6� 9;: TdLNLP[ \ gKRNJMW Y � efO�Ybl�O�õ'JXL o O6xMx��¼HbO6Ô�YbO�H � Ç [bQSR^`bO�Q \ W QPOdzjJ]R�JMLaYbWVRa`�TdQPH
R^W�LPO�OqR^`�TVR�õ \ [KLPR 9 Oql�W Y;RNJMYv[KW [bLfTdL o O6xMx ��± O6R

� ® òÄLN[bg,õaý

Ò W o JMm l » � zbR^`bO�Y'mnWdQ-TVxMx���í×z?>Äµ î ¶ o Oq`�T�k O

¨"��ð�µ î ð l Ý µ î ¶N¶�¨Fò³µ©¨"�lð î ¨ ) * ° l 4 �Áð î ñ�Ý µ î ¶P5E* l ) ¶ ·º ¿ l ñ
o `KJMlU`ZJ \ gKxMJMO�L

¾�ð`z?>Äµ î ¶QR+a ì · ° ý
_a`s[bLaJ]m o O.LNO6Ro� ® ò Ð�&öe�c Ð ñ � k ´ R^`bO�Y�zKmnW Q�O�k O�Q : Ê³»���zb¾³R+a ì · � mnW Q�TVxMx î í�¾ ��]
	#`Ë�¡`Ì	#`I^ óvö¿ö ë `cb «6� ¾ e6«�¯d©³¯d��e� Ú���P¯d�6¦� Ú©��¼«6�U��«U¢6�� £¨�© ¨�ä�eU¯d¤Ú¤ �,¨�ä¨}­¬j«n]��P¯o]d gWs�FÊ,â��gX�«6©
�gXv�U¨vW�V�X «6ªd«6�6¦�á�¨� Ú©��? Ú©E�gX�«Åe6¨vWv©a];¯d�¡¦ ¨�ä ¾ �gX�«6�U«8áK¯��U��«U��¯��¼á�X�«6�^«�¨�ä��P¯o]d gW;��Ê ¢U¨�©�p
�£¯d Ú©� Ú©
V ¾ y �U©�áK¯d�¡�¥ £¢�Wv¤]¯d��  ä ¾ ¢U¨�©���¯d Ú©K��à�¨��^«��gXK¯d©Ä¨�©Î«.á�¨� Ú©��nâ)�gX�«6© ¾  X��¯ ¢U¨�©�ªd«P¬
e6¨q]d¦�y

� �^¨�¨�ä�y ± O�RQc�a�à|k�à ÿ�� 9 O�TdY�TdQ 9 J]R^QNTdQ : l�WdxMxMO�l6RNJMW YÅWdm 9 TVx]xXL�WVm)ÔK�jO�H�QNTdHKJM[bL�Êºz-TdYKH�LNO6R

¾ ® ò �àËÿL� a�à � � O)`bT�kdO?R^W,LN`bW o R^`�T�R�mnW Q*O�kdO�Q : e,í 9 H ¾ zjRN`bO�QPOfJML	T 9 TVx]xEa WdmÖQNTdHKJM[bL�Ê
LN[KlU`ZR^`bTVR ¾ R+a�TdYbH�e,í 9 HFa �

_­W�LNO�O8RN`KJML�z�YbWdRNO8RN`�TVR	J]m�e í « j�a�àÐmnW Q-LNW \ O á í	Q|zbRN`bO�Y o O,TdQPOqHbW YbO � ÍjW�LN[bgKg�W LPO
R^`bTVR2eKí JMYsRiaÁà?mnW Q�O�kdO�Q :�á í�Q � _a`bO�YÅmnW Q�O�k O�Q : ¹ » ' z�R^`KO�QNO'JXL�TdY á í�QÀLN[blU`
R^`bTVR�z § µ�e_¶	� 9 H�a�à�Xò�� ´ 9 O�l�Td[bLPOdz�WVR^`bO�Q o JMLNOdz<e o W [KxMH 9 O,TdYBJMY;R^O�QSJXWdQ)g�WVJXY;R)WVm ¾ � Ì¼Y
g�TdQSRNJMl�[KxXTdQ�zdmnW Q+O6k O�Q : ¹~ò ¸ê z ÂÔí=�-zKR^`KO�QNO�JXL�T 9 TVx]x£z LNT : a ê z LP[blU`�R^`�TVR>z ¸��Ñê ��a ê Xò�� � Ì�m
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¾ Xò���RN`bO�YpRN`bO)LNO�rs[bO�Ybl�O/c�a ê k ê ÿL �JXL 9 W [bYbHKO�H � ÍjW 9;: y xXTdLPlU`bhdOV�ØL�LNO6xXO�l�RNJMW Y'gbQPJMYbl6JXg�T�x
R^`KO�QNO.JML�T�LP[ 9 LNO�rs[bO�Ybl�O�a ê î�l�W Y;kdO�QNtVJXYbt�R^W�LNW \ O 9 WjH : a�zbJ � O � z

x]J \
ê î/¡ j HKJMLPRxµKauñ-a ê î ¶¨ò ' ñ

o `bO�QNOqHKJMLPR-JXL	RN`bO8e?Td[bLPHbW QSÓ�HKJMLPRUTVYbl�O � � Oql�xXTVJ \ R^`�T�R�a JML	R^`bO.HbO�LPJMQNO�H 9 TVx]x � _ÐW�LN`bW o
R^`jJXL�z o O�`�T�k O�R^W�lU`bO�lUh�R^`bO�mnWdx]xXW o JMYbt ® µnJ^¶�a JML�T 9 T�xMx�WVm�QNTdHKJM[bLGÊºzMµ�J]J^¶ ¾ R a�z�TVYbH
µ�J]J]J^¶²eÔí 9 HFa � Ç [KQPR^`KO�Q \ W QPOdz o O,l�xXTVJ \ R^`�T�RcµnJMk�¶�JMm ¾ l�W Y;R^TVJXYKL \ W QPO8RN`�TdYBWdYbO�g|WdJMY;R
R^`KO�Y�ó ¾ XòS� � _a`KJXL�O�YKLN[bQPO�L-R^`�TVR�z�[bYKxMO�LPL ¾ JXL	R^QSJMksJXTVx¥z ¾ JML	JXYbHKO�O�HBT�l�W Y;k O¡� 9 WvH : �V íPWfÑ xXO�TdQPx : a�z 9 O�JMYbt�R^`bO.x]J \ J]RfWVm 9 TVx]xML�WVm+QNTdHKJM[bLFÊºzbJXL	J]R^LNO6xMm5T 9 TVx]xÐWdm+QNTdHKJM[bLFÊ �V í�í[W ÍvJMYbl�O ¾ R « ê î�z�mnW Q?O6k O�Q : Â ó z�JMRfmnWdxMxMW o L?R^`bTVR ¾ R�a ´ WdR^`bO�Q o JMLNOVzÎR^`bO�QNO o W [KxMH
9 O	Tt�Åí ¾ z o JMRN`É�mXòta�z;LNW o O o Wd[KxXH�`�T�kdO�HjJXLSR�µØ�añ-am¶9»�¹=» ' � y [KR5mnW Q+Â!ó;LP[?´�l�JMO�Y;RNx :
xXTdQNt OVz�HKJMLPR�µKauñ-a ê î ¶ ¼ ¹ o `KJMlU` o W [KxMH : JMO�xMH �NXí�a ê î ´ 9 O�l�Td[bLPOdz

HjJXLSRxµØ�!ñ'a ê î ¶�Ã�HKJMLPRxµÑ�!ñ-am¶#ðÀHjJXLSRxµ|auñ'a ê î ¶9»�¹¨ðÆ¹~ò ' ý
ü mÎl�W [bQPLNO-R^`KJML�JXL*T.l�W Y;RNQ^TdHKJMl�RPJXWdY ´ 9 O�l�Td[bLNOVz 9;: TVLNLN[ \ gjRNJMW Y�z ¾ R+a ê î � ÍjW o O-l�W YKl�xM[bHbO
R^`bTVR ¾ R+a �V í�í¥íPW ÍsJXYbl�O 9;: l�W YKLPR^QP[bl�RPJXWdYMz ·¢ î µ�e_¶�� 9 HFa ê î Xò��KzÎJ]R)mnWdx]xXW o L)R^`bTVR@eií 9 H�a ´ WdR^`j�
O�Q o JXLPOdz o O o Wd[KxXH�`bT�kdOBeií(JMY;Ria o `KJXlU` o W [KxMH : JMO�xMH�HKJMLPRxµ�e#ñ 9 H�aº¶=òK¹t» ' � Ì¼Y�R^`�T�R
l�TVLNOdz o Oql�TdY'lU`bWvW LNOqÂ!ó|xXTdQNt O.O�YbW [btd`ZLPW�RN`�TVR

HKJMLPRÄµ�e#ñ 9 HFa ê îg¶*Ã�HKJMLPRxµ�e#ñ 9 H�aº¶$ðÀHKJXLSR�µ 9 HFauñ 9 H�a ê î+¶ ò®¹¨ðÆ¹ àd° ò ¹ à ° ý
ÍjW�z § ��) µ�e_¶9R+a ê î z o `KJXlU` \ O�TdYbL�e,íZJXY;Ria ê î z�T�l�WdYsRNQ^TdHjJXl6RNJMW Y �V íÚø\W Ò W o o OqgbQPWÝkdO.R^`�TVR	J]m ¾ l�W Y;RUTVJMYbL \ W QNO)RN`�TdY�W YbO.g|WdJMY;R�zKRN`bO�Y�R^`bO)JMY;R^O�QPJMW Q	Wdm

¾ JMLfYKWdR?O \ gKR : � Íj[Kgbg�WdLNO�eÐz fÅí ¾ z|TdYbH'gKJXlUhZT�£uíÇµ�e#ñ'f�¶ ´ R^`KO�Y�z,£ºò[µ } ð Ð ¶ÿe6* Ð f
mnW Q)LPW \ O Ð í�µ ' ñ } ¶ � � O�TdQNO,t WdJMYbt�R^WpLP`bW o RN`�TVR)RN`�TVRI£�í JMY;R ¾ � _a`KJXL)mnWVxMxMW o L)mnQNW \
R^`KOqmnWVxMxMW o JXYbt�l�T�xXl�[KxÆT�RNJMW Y � Ì�m
zÄàÐJXL	RN`bOql�O�Y;RNO�Q�WdmíaÁà¼zKR^`KO�Y�mnW Q	O�kdO�Q :�á í=Q o O8`�T�k O ®

g¤£�ðAzÄàPg®ò g µ } ð Ð ¶�µ�e�ð�z�à^¶E* Ð µKfcðAzÄà�¶¸g
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ò ­ µ } ð Ð ¶ ) g eÉðAz�àCg ) * Ð ) g fcðAzÄàPg ) * ° Ð µ } ð Ð ¶ 4 euð�z�àÑñ'fcðAzÄàK5 ± ·º
ò ­ µ } ð Ð ¶¸g eÉðFz�àCg ) * Ð g f�ðFz�àCg ) ð Ð µ } ð Ð ¶�g euðnfyg ) ± · º
¿ µ|Ê ) ð Ð µ } ð Ð ¶¸g eÉðnfyg ) ¶ ·º ý

Ò W o xXO6R 'º¼ l ¿ Ê�ð�µKÊ ) ð Ð µ } ð Ð ¶�g euðMfyg ) ¶ ·º z�TdYKHa¥Tí�auµ l ñB£�¶^zbR^`bO�Y
g ¥\ðAzÄàPg ¿ g ¥\ðF£ g�*�g £�ðAzÄàPg

¿ l *�µ|Ê ) ð Ð µ } ð Ð ¶�g euðnfyg ) ¶ ·º ¿ ÊÍý
efO�Ybl�O�a�µ l ñ�£�¶9R+a�µ|ÊÍñlzÄà�¶*mnW Q	O6k O�Q :Åá�o `KJMlU`ZJ \ gjxMJMO�L<£ÉíBJMY;R ¾ � ]
	#`Ë�¡` �!`I^ óvö¿ö ë `cb «6�²? RKSMU¤e6«�¯³¢U¨�à?áK¯v¢6�a��WBe6��«6�nâ?¯d©a] ¾ � e6«��gX�«� Ú©���«6�^��«U¢6�� £¨�©E¨�ä
¯d¤Ú¤~eU¯d¤Ú¤ ��¨�ä��P¯o]d gW;��Ê$¢U¨�©���¯d Ú©� Ú©
V2?½y ß X�«6©�ä�¨���«6ªd«6�¡¦É¹º» ' â-�+X�«6�^«p«P¬  X�6�Ú��¯d©�Ê ¼ ò
��W�¢�X'�+XK¯d�­HKJMLPRxµ ¾ � ñ^l�W Y;k�?t¶ ¼ ¹Äy� �^¨�¨�ä�y Ç J��(TdYÆ¹m» ' z+TdYbH LN[bgbg|W LPO�HKJMLPRxµ î ñ^l�WdYsk�?t¶ºÃô¹8mnW Q8LNW \ O�g�WVJXY;R î í�S~U � Ì�R
JML,O�YKW [bt `(RNWBLP`bW o RN`�TVR8mnW Q,O6k O�Q : LN[blU`Àg|WdJMYsR î z�RN`bO�QPO�O¡�jJMLPRNL�T 9 T�xMx�a Wdm-QNTdHKJM[bLBÊºz
HbO�g�O�YbHKJMYbt�WdYKx : W YÃ¹�zbLP[blU`'RN`�TVR-l�W Y;k�?ÒR+a�z 9 [KR î XíNa � � OqTdQNO.tdWdJXYKtºR^W�LN`KW o R^`�T�R
R^`jJXL	JML�g|W LPLPJ 9 xXO�TdYbH o O o J]xMxÐHKO�QPJ]k OqR^`KOqmnWVxMxMW o JXYbt�O�LSRNJ \ TVR^OqmnW Q�Ê ®

Ê Ã ¹
Á * ;x)

¹ ñ

o `bO�QNO{; ® ò$HKJXT \ µK?t¶Uz�RN`bOZxXTdQNtdO�LPR�HKJMLPRUTVYbl�O 9 O6R o O�O�YÄg�TVJMQNL�Wdm.g|WdJXY;RNL�JMY`? � _ÐW¿LNO�O
R^`jJXL,xMO�R î ó 9 O�RN`bO,µ�[bYKJMrs[bOv¶qg|WdJMY;RºWdm-l�W Y;k�? o `KJMlU`¿JXL,l�xMW LNO�LPRºRNW î z�TVYbH(xMO�R�x 9 O�R^`KO
x]JXYbO²HbO6R^O�Q \ JXYKO�H 9s: î z)TdYKH î ó � ± O�R9V 9 O�R^`KO³` : g|O�QNgjxÆTdYKO o `jJXlU` l�W Y;RUT�JXYbL î ó�TVYbH
JMLZg|O�QPg�O�YbHKJMl�[KxXTdQZRNW`x¼z.TVYbH xMO�RJV%� 9 O�R^`KO `�T�xMm,LNg�Tdl�O o `KJMlU`4HbWvO�L'YbWdR'l�W Y;RUTVJMY î �
_a`bO�Y l�W Y;k�? R V%� � ± O�R9a�� ® ò a�µ î ó ñB;(¶��MV%� � _a`KO�Y l�W Y;k�? R aB�+z 9 O�l�Td[bLPO
HKJXT \ µ¥l�W Y;k�?�¶�ò HKJXT \ µK?t¶�ò-; � Ò O6�vR�zÐlU`bWvW LPO�Tpg|WdJMYsRpz�W Ymx o `KJMlU` x]JXO�L.JXYmV%�+zÐTVYbH
LN[Kgbg�WdLNOBHjJXLSRxµrzoñ î ór¶�*d¹ à ° ò Ê � _a`bO�Y î Xí a�µ'z
ñ'Ê�¶ � Ç [bQSR^`bO�Q \ W QNOVz�mnW Q�R^`KOZl�W Y;k�?
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R^W 9 O�l�W Y;R^TVJXYKO�H JMYta�µrzoñ-Ê�¶^z o O \ [bLPR'`�T�kdO LN[bg� ÿ%¦¨§ ®�© . cÝHKJXLSRxµ�e#ñNl�W Y;k�?�¶Pk ¿ Ê � ÍsJXYbl�O

å zÝÂ �ì?dR+a � z o Oq`�T�k O

LP[bg� ÿ%¦ª§ ®[© . cÝHjJXLSRxµ�e#ñ^l�W Y;k�?�¶Pk ¿ LP[bg� ÿ 4,« cÝHKJMLPRÄµ�e#ñ-a � ¶'k�ò³µnµKÊ�ð ¹
° ¶ ) *Z; ) ¶ ·º ý

_a`bO.xXTdLPR-O�rv[bTVxMJ]R : mnWdx]xXW o L 9 O�l�TV[bLNOqR^`bO)m�TVQPR^`KO�LPR�g|WdJMYsR-WVmíaB� o J]R^`'QNO�LNg|O�l�R-RNW î x]JXO�L-W Y
R^`KO(«�¬qWb¯d�¼¨��¡z�J � O � z�RN`bO 9 W [bYbH�TVQ : WVm�RN`bO�JMYsRNO�QPLNO�l6RNJMW Y Wdm�aB� o JMRN`,V � Ò W o J]m o OpLNO6R
R^`KO,QPJMt `;Rf`�TdYbH�LSJXHKO,Wdm5RN`bOºT 9 W�k O8R^W 9 OqxXO�LNL?RN`�TdYZW QfO�rs[�TVx­R^W�Êºz�R^`KO�Y o O,W 9 RUTVJMYBR^`KO
HbO�LPJMQNO�HZO�LSRNJ \ T�R^O � ]
	#`Ë�¡` � `I^ óvö¿ö ë `�� ªd«6�6¦?µ � �6�¥�¡ £¢6��¤§¦�¢U¨�©�ªd«P¬fáK¯d��¢�X,¾ à�¯d¦½e6«q«P¬ �¼«6©a]v«n],��¨�¯.µ � �6�¥�¡ £¢6��¤§¦
¢U¨�©�ªd«P¬ÍXv¦¡á�«6�^��Wv�nä�¯v¢U«Js� Ú�+X�¨vWv�9e6¨vWj©a];¯d�¡¦�yY�U©�áK¯d�¡�¥ £¢�Wv¤]¯d�UâÖ¾  X�,¢U¨�©��£¯d Ú©Î«n]� Ú©Z�+X�«) Ú©���«6�¡ £¨��
¨�ä�¯,µ����6���¡ £¢6�¥¤§¦p¢U¨�©�ªd«P¬8áK¯d�¼¢�X?y

� �^¨�¨�ä�yfifLSJXYKt²RN`bOpYbWdRPJXWdYÀWdm	R^`bOÎ]v¨vW?e�¤X«pWVm�T \ TVYKJMmnWVxXH�z�LPO�Oª­¹{Z[bY ± z5JMR�l�TdY 9 OpLN`bW o Y
R^`bTVR	O�kdO�Q : l�W \ g�TVl�R-O \�9 O�HbHbO�HB` : g�O�QNLN[KQPm�Tdl�O o J]R^` 9 W [bYbHbTdQ :�\ T :�9 O.O¡�jRNO�YbHKO�HZTVxXWdYbt
J]R^L 9 Wd[bYbH�TdQSJXO�L � _a`s[bLqR^`bO�QNO�O¡�jJMLPRNL,TVY³O \,9 O�HbHKO�H¿` : g�O�QNLP[bQPm�Tdl�O�± o JMRN`bW [KR 9 W [bYbHbTdQ :
LN[KlU`²RN`�TVRq¾ R3± � Ò W o LPJMYbl�O�¾ JML.l�W \ g�Tdl6RqTdYbH�`bTdL.g�WdLPJ]RNJ]k O�l�[KQPkVTVR^[KQNOdz�RN`bO�Y�RN`bO�QPO
O6�vJMLPR�TdY�W g|O�Y�YbO�JMt ` 9 WdQN`bWvWjH�zÒRt±azs¾KR[z�zvLN[blU`�R^`�TVRTz�`�TdL�g�WdLPJ]RNJ]k O�l�[bQSkdT�R^[bQPO � � O
l�xXTVJ \ R^`bTVR	JMm>z3JML�LP[?´�l�JMO�Y;RNx : L \ TVx]x£zbRN`bO�Y�zIJML�LSR^QSJXl6RNx : l�W Y;kdO6� � ÍvJMYbl�O6zI`bTdL-g�W LSJMRPJMkdO
l�[KQPkVTVR^[KQNOdzbJ]R�LN[?´�l�O�LfRNW�LN`bW o RN`�TVR@z3x]JXO�LfWdY'WdYbOqLPJMHbO�WVm5TVx]xÖJ]R^L	RUTdYKt O�Y;R�` : g|O�QPgKxXTdYbO�L �
_ÐW�LNO�OpRN`KJXL�z�LN[bgbg|W LPO�z JXL�L \ TVxMxaO�YbW [Kt ` LNW�R^`�T�RºJMR�`bTdLºl�W \ gbTdl�R�l6xXW LP[bQNO z � _a`KO�Yz JXLp[bYjJMmnW Q \ x : xXWvl�TVx]x : LSR^QPJMl�RPx : l�W Y;kdO6� 9;:�± O \�\ T Á � } � � z	J � O � z�O�k O�Q : ��í z `�TVLpT
YbO6JXt ` 9 W QN`KWjWvH�WdmÖQNTdHKJM[bL�;�» ' o `KJMlU`pxMJMO�LaWdY�W YbOfLPJMHbO)Wdm�RN`bO?R^TdYbt O�YsR�` : g|O�QPgKxXTdYbOqTVR � �
� Oºl�xXTVJ \ R^`bTVR)R^`KO�QNO�O¡�vJXLSR^LqTdY '�¼ ¹ ¼ ;�LN[blU`²R^`bTVR)J]m*RN`bOºQNTdHKJM[bL.WdmTz o J]R^`²QPO�LNg|O�l6R
R^W�¾ JXL�xXO�LNL�R^`�TdY,¹�z�R^`bO�Ymz JXL�LPRNQPJMl�RPx : l�W Y;kdO6� � Ì�R�JMLfYbWVRfkdO�Q : HKJr´�l�[Kx]R?RNW o QSJMRNO,HbW o Y
R^`KO8HKO�RUT�JMxML-O6�jgKx]JXl6JMRPx :d� _a`bO : TdQNOqLNW \ O o `�TVR�LPJ \ JMxXTdQ-R^W�R^`KO8gKQNWvWdm+WVm ± O \�\ T Á � ½ � Á ��]
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è�8�è ;�CÕGYG¨<�I�LÛEJçÕ<BIJAdG	S¨>M�:G9LÛ£
	#`Ì	$`nù�`t� êÝð���ð|è�íÚéÝí�ð|ï `�b «6� Z[R�S U e6«,¯ºµ ¸ ¨�ª�¯d¤X¨� ^]Vâ�¯d©a]�¤X«6��zdR�ZOe6«,¯ºµ ��Ü*) ¨Uá�«6©
��W?e6��«6�^w��+X�«6©bâ�ä�¨��º«6ªd«6�¡¦'¢6¤X¨���«n]���W?e6��«6��?KR�z �gX�«6�^«�«P¬  X�6�n�,¯�µ � ¨�ª�¯d¤X¨� ^] øZ»¢U¨�©��£¯d Ú©� Ú©
V?½yÁz¥Wv�6�gX�«6�¡à�¨��^«¡â øZ à�¯d¦ue6«º¢U¨�©K�6����W�¢6�¼«n]p¯d��e� Ú�¥�P¯d�¡ Ú¤§¦�¢6¤X¨���«.��¨�Zuy� �^¨�¨�ä�y Ç JMQNLSRaYbWdRNOfRN`�TVRaLSJXYKl�O@?dR[z JXL�l�xMW LNO�H�z o O)l�TVY�QNO�gKxÆTVl�O�z 9;: T�LPx]JXt `;RPx : L \ TVx]xXO�Q
YbO6JXt ` 9 W QN`KWjWvH l�W Y;RUTVJMYKJMYbtJ? � _a`s[bL o O�l�TdY¿TdLPLN[ \ OVz o J]R^`bW [jR8xMW LPL�Wdm�t O�YKO�Q^T�xMJ]R : R^`�T�Rz JXL.µ���[KgBR^W�J]R^L 9 W [KYbH�TdQ : �.± O�Rn& R z 9 O�TdY�Wdg�O�Y�LNO6R o JMRN` & R z,z�TdYbH%?DR­& �
ÍjO6R�&�ó ® ò³Ý µr&º¶^z�TdYKH(z�ó ® òKÝ µ�zt¶^z o `bO�QPOºÝ ® Z Þ ß#U~��¸�JML?RN`bOºW [KR o TdQPH³[KYKJMR)YbW Q \ TVx
\ TdgBWVmMZ � _a`KO�Y×zÁóÖTVYbH	&�óÎTdQPO�W g|O�YZJXYÃß#UM��¸�z|LNO�O ± O \�\ T Á � Á � ° �-± O�R { ® ß¡U~��¸ Þ S
9 O�T�L \ WvWdR^`'mn[bYbl6RNJMW Y o J]R^`%Ë ª î�î µ {¥¶FR�zÁóÚz�TdYKH {�¢¢ ó ® b } �a± O6R@{ 9 O.R^`bO8`bW \ W t O�YbO�Wd[bL
O6�vRNO�YbLSJXW Y�WVm î RNWmS U z�J � O � z�LPO�R@{�µ ' ¶ ® ò ' z�TVYbH%{$µ�e_¶ ® ò ¨-e�¨�{�µ �Ã � Ã ¶Uz o `bO�YJe,Xò ' � Ò W o
xMO�R6Í 9 O�R^`KO�LN[Kgbg�WdQPR,mn[KYbl�RPJXW YÀWVmÁZ TdYKH(xXO6R øÍ § 9 O�RN`bO�ÍjlU`KYbO�JMHbO�Q�l�W Y;k WdxM[KRPJXW YÀWVm�Í �
Ç JMY�TVx]x : z�HbO�ÔbYbO�ð ® SMUTÞúS 9s:

ð!µ�e_¶ ® ò øÍ § µ�e_¶<*,{�µ�e_¶�µÿÍ¡µ�e_¶$ð øÍ § µ�e_¶n¶÷ý
� O�l�xXTVJ \ R^`�TVR�z+R^`KO�QNO�O6�vJMLPR^L�TVYi¹É» ' z�LN[blU`ÀR^`bTVR�ð�JMLºTZLN[bgbg|W QSR,mn[bYbl6RNJMW Y�z�TVYbH(R^`KO
9 W [bYbH�TVQ : Wdm­R^`KO8l�W Y;k O¡� 9 WvH : HbO6R^O�Q \ JXYKO�H 9;: ð�JXL	R^`KO8HKO�LPJMQNO�HBW�kVTVxMWdJXH �

Ì¼Y�WdQNHbO�Q�RNWqgbQNW�k O-R^`KOfT 9 W�k O�TdLPLNO�QPRNJMW Y�z o O�`bT�kdO�RNWqlU`bO�lUh�R^`KO-mnWVxMxMW o JXYbt ® µ�J+¶$ðaµ l e_¶@òl ð!µ�e_¶UzvmnW Q	TVx]x l » ' z_µnJMJ+¶>ð�JXL-µ��?W Y�SMU�ðbc ' ksz¥µ�J]JMJ+¶�µ£e�O�LPLiðB¶ ì)JXL	g|W LPJ]RNJ]k O.LPO \ JMHbO�Ô�YjJMRNOdz
mnW Q�TVx]x î íÎSMU�ðuc ' ksz$µ�J]k�¶Tð�¢¢ ® î ò�Í�¢¢ ® î z�TdYbHªµ�k�¶Jµ£efO�LNL ð ì ¶gì�JXL�g�WdLPJ]RNJ]k O,HKO�Ô�YKJ]R^O�mnW Q�TVxMx

î í,ß¡U~��¸�z o `bO�QPO ð ì JXL	R^`KO8QPO�LSR^QPJMl�RPJXWdYZWdm�ð�RNW�RN`bO.RUTdYKt O�Y;R�` : g|O�QPgKxXTdYbOqR^Wºß¡U~��¸5TVR î �
µ�J+¶Uz=µnJMJ+¶Uz5TdYbH�µnJMJ]J^¶?LN`KW o RN`�TVRBð�JMLºTBµ � LN[bgKg�W QSR,mn[bYKl�RNJMW Y � _a`s[bLBð�HbO6R^O�Q \ JXYbO�L�T

l�WdYskdO6� 9 WjH :�o J]R^` LNW \ O 9 Wd[bYbH�TdQ : øZ � µ�J]k�¶)LP`bW o L�RN`�TVR�&¤R øZ ´ TdYbH�z­l�W YKLNO�rs[bO�Y;RNx : z
J \ gjxMJMO�L8R^`�TVR�? R øZ � Ç JXYbTVxMx : z9µ�k�¶�J \ gjxMJMO�L8R^`�TVR øZ JML8TZµ���WÝkVTVxMWdJMH � µ�J+¶?TdYbH\µnJMk�¶?TdQPO
J \�\ O�HKJÆT�R^OfmnQPW \ R^`KOfHbO6Ô�YKJ]RNJMW Y�Wdm<ð�TdYbH�µ�J]J^¶�mnWdx]xXW o L�mnQNW \ RN`bO�m�TVl�R*R^`�TVRTÍ�¢¢ �_î JMLaµ���zvLNO�O
± O \�\ T Á � Á � ° � _a`s[bL-JMR�QPO \ TVJMYbL	R^W�lU`bO�lUh�W YKx : µnJMJ]J^¶�TVYbHªµnk�¶ �
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V í�í¥íPW Ç JXQPLPR,YbWdR^O�R^`�T�R�z 9;: `bW \ W t O�YbO�J]R : Wdm�ð�z�J]R�JMLºO�YKW [bt `(RNW�lU`bO�lUh R^`jJXL�W YKx : mnWdQ

î íb± UM��¸ � ÍjO�l�W YbHKx : zÐLSJXYbl�O�ð ¢¢°¯ õ � � î ò øÍ § z�TdYbH øÍ § JML.l�W Y;k O¡��zÐJ]R)mnWdx]xMW o L)RN`�TVR o O�YbO�O�H
R^W�lU`bO�lUhÎµ�J]JMJ+¶�W YKx : mnW Q î í(z ó �

Ç W QqO�k O�Q : î í�z ó z­xMO�R/c�Ø àì ksz }�¿ á ¿ Ð�z 9 O�TdY(W QSR^`bWdYbW Q \ TVx 9 TdLPJML8mnWdQtS U o J]R^`Ø Uì ò î z	TdYbHÅLPO�RÌðxà á ® ò µ£e�O�LPLiðB¶ ìoµ|Ø àì ñ-Ø áì ¶ � � O�`�T�k OZR^W(LP`bW o R^`�TVR�R^`bOZgbQPJMYbl6JXg�T�x
\ JXYKW QNL8Wdm*R^`bO \ TVR^QSJ]�Çµ�ðvà á ¶?TdQPO�YbW YbYbO�t;TVRPJMkdO�mnW Q.L \ T�xMxQ¹ � Ç JMQNLPR8YbWVR^O�R^`�T�R�z­LPJMYbl�O/ðZJML
`bW \ W tdO�YbO�W [bL�z ðvà · U ò ' ò�ð U*· à ´
J � O � zÖR^`KO�xXTdLSRqQNW o TdYKH³l�WdxM[ \ Y WdmlµKðxà á ¶fTdQPO���O�QPW � _a`s[bL�TVxMx+R^`bO�gbQSJXYbl6JXgbTVx \ JXYbWdQNLql�W Yv�
RUT�JXYKJMYbtqR^`bO-xXTdLPR*QNW o TVYbH�l�WdxX[ \ Y�Wdm@µKðxà á ¶+TdQPO-��O�QPW � Ì�R*QNO \ T�JXYbL�zvRN`bO�QPO�mnW QPOdzsR^W8lU`bO�lUh�R^`KO
gbQSJXYbl6JXgbTVx \ JXYbWdQNL�WdmFµ�ðvà á ¶*YKWdR�l�W Y;RUT�JXYKJMYbt�R^`bO.xXTdLPR�QPW o TdYbH'l�WdxM[ \ Y �

± O�R�Í?à á ® òKµ£e�O�LNL Í!¶gì(µ|Ø àì ñ-Ø áì ¶Uz�TVYbH�QNO�l�TVx]xÖR^`�TVR	J]m�Ø àì z }t¿ á ¿ ÐÕð } z�TdQPO.lU`bW LPO�YBLPW
R^`bTVR	R^`bO : l�WdJMYbl6JXHbO o J]R^`�R^`bOqgbQSJXYbl6JXgbTVxÐHKJMQNO�l6RNJMW YbL�Wdm�z TVRÁÝ$��¸�µ î ¶UzbRN`bO�Y

Í?à á ® ò
fggggggh ggggggi
' á Xòbä(ñ
l à }�¿ á ò`ä ¿ Ð§ð } ñ

' á òbä½ò Ð ´

o `bO�QNO l à5TdQNO,RN`bO,gKQPJMYbl�JMg�TVx�QNTdHKJ]J+WVm�l�[bQSkdT�R^[bQPOºWdmTz TVR�Ý ��¸ µ î ¶Uz o `KJMlU` TVQNO,g|W LSJMRPJMkdO 9s:
TdLPLN[ \ gKRPJXW Y � _a`s[bL�RN`bO'gbQPJMYbl�JMg�TVx \ JMYbW QNL�WdmÍµÿÍ?à á ¶�YbWdR�l�W Y;R^TVJXYjJXYbt³R^`bO�xXTdLPR�QNW o TVYbH
l�WVxX[ \ Y²TdQPO�g|W LSJMRPJMkdO ´ RN`bO�QPO�mnW QPOdz�RNW�LN`KW o RN`�TVRfR^`bO�l�W QPQNO�LPg�WdYbHKJMYbt�gbQSJXYbl6JXgbTVx \ JMYbW QNLfWdm
µKðxà á ¶�TdQNO�TVxMLNW�YbW YbYKO�t;TVRPJMkdOdz�JMR o W [KxMH 9 O�LP[?´�l�JMO�Y;R�z 9s: l�W Y;RNJMYs[KJMR : Wdm�R^`bOqHbO6R^O�Q \ JXY�TVYsR�z
R^W�LP`bW o RN`�TVR�g Í?à á ðmðvà á g(Þ ' TVLÁ¹FÞ ' zKJ � O � z o Oq`�T�k O.RNW�LP`bW o RN`�TVR�¨�ÍÍð(ð�¨ 8 º � �_î � Þ ' �
_ÐW�LPO�O.R^`KJML�YbWdR^O)RN`�TVR

¨©ð�ðbÍ�¨ 8 º � � î � ¿ ¨©ðcð øÍ § ¨ 8 º � � î � *�¨ øÍ § ðMÍí¨ 8 º � � î � TdYbH ¨ øÍ § ðbÍí¨ 8 º � � î � Þ ' ñ
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9;:'± O \�\ T Á � Á � ½ � _a`s[bL�z�J]RfJMLfO�YbW [btd`ZR^W�LN`KW o RN`�TVR6¨©ðcð øÍ § ¨ 8 º � �_î � Þ ' � _a`jJXL�mnWdxMxMW o L
mnQNW \ R^`KOqmnWVxMxMW o JXYbt�l�T�xXl�[KxÆT�RNJMW YbL ®

g ðaµ î ¶#ð øÍ § µ î ¶�g ¿ g {$µ î ¶¸gh¨�Í¡µ î ¶_ð øÍ § µ î ¶¸¨xñ¨ 9 ð�ìÁð 9 øÍ § ì_¨ ¿ g Í¡µ î ¶$ð øÍ § µ î ¶¸gh¨ 9 {�µ î ¶�¨	*�g {�µ î ¶�gh¨ 9 Íoì=ð 9 øÍ § ì ¨xñ
TdYbH

¨ 9 ) ð�ìYð 9 ) øÍ § ì ¨ ¿g Í¡µ î ¶¡ð øÍ § µ î ¶¸gh¨ 9 ) {
ì_¨í*�g {$µ î ¶¸gh¨ 9 ) Í(ìÁð 9 ) øÍ § ì ¨�* ° ¨ 9 {�ì�¨²¨ 9 Í(ìYð 9 øÍ § ì_¨xý
_a`s[bL�z�LSJXYbl�O9¨�Íºð øÍ § ¨ 8 º � �_î � Þ ' z o Oql�W Ybl6xX[KHbO8RN`�TVR6¨©ð�ð øÍ § ¨ 8 º � �_î � Þ ' �V ø\W µ£e�O�LNLDðB¶gì(µ|Ø àì ñ-Ø áì ¶uò µ¥efO�LNL ð ì ¶gìoµKØ àì ñ'Ø áì ¶Uz�mnWdQ�T�xMx }i¿ á ñ$ä ¿ Ðfð } � GfL o O
LN`KW o O�H¿JMY\µnJMJ]J+¶UzÐJMm î í�z ó zÐR^`bO�Y(R^`KO \ TVRNQPJ��³W 9 RUT�JXYbO�H mnQPW \ µKðxà á ¶ 9s: O6xMJ \ JXY�T�RNJMYbtBR^`KO
xXTdLPR,QNW o TdYbHÀl�WVxX[ \ Y¿JML,g|W LPJ]RNJ]k OpHKO�Ô�YKJ]R^O ´ RN`bO�QPO�mnW QPOdz�e�O�LNL ð ì JML,g|W LPJ]RNJ]k OpHbO6Ô�YKJ]R^O�mnWdQ
TVx]x î í`z ó � Ì�m î íiß U~��¸ ðuz ó zÎRN`bO�YÆµ¥efO�LPLDð�¶ ìoµ|Ø àì ñ-Ø áì ¶=òôµ¥efO�LPL ð ì ¶gì
µ|Ø àì ñ-Ø áì ¶ o `KJXlU`�JML
g|W LPJ]RNJ]k O8HbO�ÔbYKJMRNO 9;:�± O \�\ T Á � Á � Á � ]
	#`Ì	$`Æþ!`I^ óvö¿ö ë `cb «6�#Z[R\S~Uôe6«q¯8µº¸,¨�ª�¯d¤X¨� ^]Vâ5¯d©a]�¤X«6�ízdR�Z e6«q¯d©³¨Uá�«6©p��«6�¨s@Xv £¢�X
 X�8µ ��Ü*) WÝá �¼¨� Ú�Ú�Ée6¨vWv©a];¯d�6¦Ýâ-�gX�«6©mz XK¯��?á�¨��6 Ú�� Úªd«�¢�Wv�¡ª�¯d��Wv�^«qy��^©'áK¯d�¡�¥ £¢�Wv¤]¯d�UâU±�¢¢ �  X��¯
µ�����¸,«6àme6«n]o]d Ú©
Vdâ�¯d©a]BÍ ¢¢ �  X��µ�����¸q¯��ts�«6¤Ú¤ â¨s@X�«6�^«<±  X�q�gX�«/.-¯�W;�U�8à�¯6á¿¨�äYZ ¯d©a]BÍ( X�
 Ú�Ú�.��WÝá;á�¨��¡��ä�Wj©Î¢6�� £¨�©ay

� �^¨�¨�ä�yf_a`bO�Ô�QNLSR8LPRUT�R^O \ O�YsR8JML�TVY O6xXO \ O�Y;RUTdQ : l�W YbLPO�rs[bO�YKl�O�WVm�RN`bO�HbO�Ô�YjJMRPJXW Y Wdm�TZµº¸
W�kVTVxXWVJXH � _a`bOZYKO6�vR�R o W(LSRUTVRNO \ O�Y;R^L�z-TdL o OZLN`bW o O�HÅJMYÅÍjO�l�RPJXW Y ½ � ½ � z�TdQNO�J \�\ O�HjJÆTVRNO
l�WdQNWdx]xÆTVQPJMO�L-Wdm­R^`bO.Ô�QPLPR � ]
	#`Ì	$`Ë�_`I^ óvö¿ö ë `cb «6��Í ® SÏÞ SMU e6«�¯(��WÝá;á�¨��¡�*ä�Wj©Î¢6�� £¨�© ¯d©a](��W�á;á�¨���«�Í ¢¢/.  X��µ���â
s@X�«6�^«�?¤RÕSMU» X��¯(¢U¨�à?áK¯v¢6����W?e6��«6�^wq�gX�«6©bâ�¨�ÍÅð �Í § ¨ 8 º � . � Þ ' ¯��Í¹mÞ ' s@X�«6�^« �Í §
]v«6©Î¨��¼«U�q�+X�«�÷�¢�Xv©Î«6 ^]v«6� 0 ��¢U¨�©�ªd¨�¤ Wj�� £¨�© ¨�ä�Í#y
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� �^¨�¨�ä�yf_a`KJML)JXL)TdYBJ \�\ O�HKJÆT�R^O�l�WdYbLNO�rv[KO�Ybl�O�WVm�R^`bOºl�W Y;k WdxM[KRPJXW Y²gbQPW g|O�QPRPJXO�L)Wdm �Í § � _a`bO
HbO6RUTVJ]xXLfTdQPO8LSJ \ J]xÆTVQ�RNW�RN`bO8l�W QPQNO�LPg�WdYbHKJMYbt�gbQPWjWVm+Wdm­R^`jJXL-m�Tdl�R-mnW QaRN`bO8W QNHKJMY�TdQ : l�WdYskdWdxM[j�
RNJMW Y � ]
	#`Ì	$`Ì	#`I^ óvö¿ö ë `cb «6�FZ RÕSMU e6«�¯pµº¸'¨�ª�¯d¤X¨� ^]Vâ?¯d©a]�¤X«6� øZúe6«��+X�«���Wv�nä�¯v¢U«�¨�e��£¯d Ú©Î«n]
e�¦p¯6á;á|¤§¦� Ú©
VW÷�¢�Xv©Î«6 ^]v«6� 0 �º¢U¨�©�ªd¨�¤ Wv�¥ £¨�©��¼¨��+X�«q��W�á;á�¨��¡�|ä�Wv©Î¢6�¥ £¨�©¿¨�äÁZºw��+X�«6©bâ øZ  X�,¯ºµ�j
¨�ª�¯d¤X¨� ^]oy �^©�áK¯d�6�� £¢�Wv¤]¯d���gX�«��U«U�6���¡ £¢6�¥ £¨�©Å¨�ä��gX�«���W�á;á�¨��¡��ä�Wv©Î¢6�¥ £¨�©Å¨�ä øZ$�¼¨²¯d©�¦Z��¯d©
Vj«6©��
Xv¦Uá�«6�¼á|¤]¯d©Î«.��¨��gX�«.�¼á�X�«6�^«q X�.�6�¥�¡ £¢6��¤§¦�¢U¨�©�ªd«P¬
y

� �^¨�¨�ä�y � O8gKQNW�k O�HZR^`KO�LNO8LPR^TVR^O \ O�Y;R^L�JXYBÍjO�l6RNJMW YbL ½ � ½ TVYbH ½ � Á � ]
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Ì¼Y�RN`bO-Ô�QNLSR�mnW [KQ*LP[ 9 LPO�l�RPJXWdYbL o OftdJ]k Ofl�W YKHbO�YbLPO�H�gKQNWvWdmnL�WVmÎR^`KO�W QPO \ L \ O�YsRPJXWdYbO�H�JMY } � ° �
Ì¼Y �v� � TdYbH �v� � z o O�gbQPWÝkdOdz�QNO�LPg�O�l�RPJMkdO�x : z�QNO�LN[Kx]R^L�W Y RN`bO�LPO�x]mÆ��x]JXYKhsJMYbt�Ys[ \�9 O�Q,WdmaLNg�Tdl�O
l�[KQPk O�L�z�TdYbH�[ \�9 JMx]JMl,g|WdJXY;RNL�WVm+W�kVTVxMWdJXHKL �

³=8:7 ´4è��cA$PB¢BÚ�PBH�>¨ ¡A#¢�G~HÅ ¡GQEJ¢
<B>MEQ<��cG9¢?L�<BL$SQAÒ #Ú�P_S¨>@<BÚ�PBA
G?L o O	O6�jgKxXTVJMYbO�H�JMY�ÍjO�l6RNJMW Y } � ° z;_a`bO�WdQNO \ } � ° � } JML�TdYºJ \�\ O�HKJXTVR^O-l�WdQNWdx]xÆTVQ : Wdm�R^`bO \ TVJMY
R^`KO�W QPO \ ksJXT�T�QNO�LN[Kx]R�Wdm�Ï.[�TdY'TdYKH�ÍjgKQN[blUhª­¹Ï�Í ± �

³F8�� µ�A#çQÚ��:>MP�LØ<(è¤G~H�<�IJAÒ ¡G9E�S9A<U¦IÁÚ��Û�ºG9H�¢�<BP�LÛ ¥<B��èO ¡G9ETSQA<U
¢?Ú�æ�CÕ>ME�L:H�GQ�:£�¢

� �^¨�¨�äºh ß X�«U¨��U«6à { y � y � k�y y : W [bQ \ TVJMY8RN`bO�WdQNO \ o O�hsYbW o RN`�TVRÖR^`KO�QNO�O¡�jJMLPRNL+T-µ ) WÝkVTVxMWdJMH
Z l�WdYsR^TVJMYKJXYKt�� � Ì�m o OqlU`bWvW LNOqR^`KO8WdQPJMtdJXYaz,Wdm­R^`KO8l�WjWdQNHKJMY�TVRNO.L : LPRNO \ JXYÅS ê LNW�R^`�T�R

zcí�l�W Y;k#µÑZ½¶#ð¿l�WdYsk¡µ��d¶÷ñ

R^`KO�Y³� gbQPW�Â�O�l6R^L)QNTdHKJXTVxMx : JXY�Â�O�l�RPJMkdO�x : JMYsRNW�T�LN[ 9b\ TdYKJ]mnWdxXH�l�W Y;RUTVJMYbO�H�JXY²T�`KO \ JXLPgb`bO�QNO
WdmaRN`bO�[KYKJMR�LNgK`bO�QPO�ß$UM��¸ �ZÑ `bWvW LPO�R^`KO�HKJMQNO�l�RNJMW Y¿WVmaR^`bOÉÐ � Õ T��vJXL8JXY&S~U7LNW'R^`�T�R,R^`KO
gbQPW�Â�O�l6RNJMW Y(Wdma� JML8l�W Y;RUT�JXYbO�H JMY³RN`bO�[bgbg|O�Qq`bO \ JMLNgb`KO�QNO,µ�ß¡U~��¸Ñ¶�� ´ R^`bO�Y�z5� gbQNW�Â�O�l�RNL
JMYsRNW'RN`bO 9 W [bYbH�TVQ : z�YEz�z�WVm�LPW \ O�Wdg�O�Y LPO�R�z o J]R^`³l�xMW LN[bQPO z R JMY;R�µNµ�ß¡U~��¸Ñ¶��$¶ � Ò WdRNO
R^`bTVR�YEz7JXL,T�µ8¶N·¹¸.O \,9 O�HKHbO�H LN[ 9b\ TdYKJ]mnWdxXHÀWVmtµ�ß¡UM��¸Ø¶��+z5TdYbH(RN`bO�QPO�O6�vJMLPRNL�T'mn[bYbl6RNJMW Y{�í�µq¶N·¹¸�µ|YEzt¶aLP[blU`ZRN`�TVR

� ò�c�{$µ�e_¶|e(ghe,íNYEzMk
ñ
J � O � z o O�l�TdY�QPO�gbQPO�LPO�Y;R�� TdL?T�Q^TVHKJÆT�x+t QNTdgb`ZWÝkdO�Q?RN`bO 9 W [bYKH�TdQ : Wdm²z � Ò W o mnW Q�O�kdO�Q :þ í�µ�)Äµ z�¶ÖHbO�Ô�YKO�±)¶ ® ò�c þ µ�e_¶ÿe×g�e�í znk
ý � O	LNT : þ JXL�LSR^QSJXl6RNx : l�W Y;kdO6��z;JMm<±)¶�JXL�LSR^QPJMl�RPx :
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l�WdYskdO6� � Ò W o LNO6R

? ® òdc þ í�µ ) µ z�¶�g þ á Ë�Ë¸� l á å ��xqf å z�ÂE� ¬ e#ñ>&;Â<j þ ¢¢ Ô � ò[{�k
ñ
TdYbHZxXO6R þ ò JXYKm ? ´ R^`bO�Y�z�±)¶ JMLfRN`bO,[bgKg�O�Q?`�TVx]m�Wdm+R^`bO 9 W [KYbH�TdQ : WVm5R^`bO�l�W Y;kdO6�B`v[jxMx�Wdm
� � _a`s[bL�z�JMR�JXLºLP[?´�l�JMO�Y;R�R^WBLN`bW o R^`�T�R þ í µº¸¼·¹¸�µ z�¶ � � O�HbWBRN`KJXL 9s: R^QNTdYbLSmnW Q \ JMYbt
R^`jJXL�LSJMRN[�TVRNJMW YÀR^W²T�gjxÆTdYbTdQºgbQPW 9 xMO \ TVYbH TdgbgKx : JXYbt³T�QPO�LN[jxMR�Wdm y � Ïq[�TVY�zl­ Ï.[bY ± o `bW
O6�vRNO�YbHbO�H�TºR^`bO�W QNO \ JMYÆ­ Ñ Ò Í °�± �

± O�R�³ ® µ�ß¡UM��¸Ø¶�� Þ ø ê2¸ ì ¸ ß#UM��¸ 9 O�RN`bO�LPRNO�QNO�W t QNTdgb`KJMl gKQNW�Â�O�l�RNJMW Y�z o `bO�QPO Â�ý î ý ® ò
µ ' ñ ' ñÄýÄýqý_ñ } ¶aHbO�YbWVR^O�L.RN`bOºYbW QSR^`�g|WdxMO ��± O6R ¹ ® ò3³Mµ zt¶Uz�TdYbH²LNO6R ª ¶ ® òÄÍÉö�³���¸6z o `bO�QPOÍ ® ò }sà þ ´ TdYbHZLNO6R#�ª ¶vµ�e_¶ ® ò�º } *]e ) ª µ�e_¶ ´ RN`bO�Y�z ª ¶tí(µ�)Äµ ¹J¶ � Ò W o J]RfRN[bQNYbLfW [KR�R^`�T�R
R^`KO \ TdgbgKJMYbt�µ�)Äµ z�¶�´ þ�üÞ �ª ¶�í(µ�)qµ ¹l¶	gbQPO�LPO�QPkdO�L)RN`bOºg|W LPJ]RNJ]k O�YbO�LPL.Wdm�R^`bO�l�[bQSkVTVR^[bQPO
Wdm­R^`bOql�W QNQPO�LNg|W YbHjJXYbt�LN[bQSm�Tdl�O�L � ÍjO6R

a ® ò�c��ª ¶�g þ í�?nk
ñ
TdYbH�xXO6RT�ª ® òÄJXYKm�a � Ò W o J]R*mnWdxMxMW o L�mnQPW \ T8RN`bO�WdQNO \ JMYÎ­¹Ïq[KY ± R^`�TVRp�ª JMLaµº¸¼·¹¸ ´ R^`bO�QNO6mnW QNOVzþ JML�µ�¸¼·¹¸Uz 9 O�l�Td[bLPOdzH�ª ò��ª ¶ � ]

³=8Ñ× Ù\��<BLÛCÕ>M�m¢BCDGÁG¨<BI�LNEJç§H�G9P\ ¡G9E�S9A<Uf��GQ��è=<BG9�cA#¢

� �^¨�¨�äºh ß X�«U¨��U«6à { y � y � k�y Ç JMQNLSR�QNO�l�TVx]xKRN`�TVR5RN`bO 9 W [bYbHbTdQ : Wdm|T)l�W Y;kdO6��g|Wdx : RNW g|O�JXL \ TVHbO
[bg�mnQNW \ T�l�WdxMxMO�l6RNJMW YBWVm5Â�m�Tdl�O6R^L��$à � � O \ T : RN`KJXYKhpWdm5O�TdlU`%�#à+TVL?T�l�W \ gbTdl�RfO \�9 O�Hj�
HbO�H�` : g|O�QPLN[bQSm�Tdl�O o J]R^` 9 W [bYbHbTdQ :d� y : {'JMYbhdW o LNh;J¥�ØL�TdgbgKQNW��vJ \ TVRPJXW Y�RN`bO�WdQNO \ z o O�l�TdY
TdgbgKQNW��vJ \ TVRNO�O�TdlU`M�$à 9;: TZl�W \ g�Tdl6R,O \,9 O�HbHbO�H¿` : g�O�QNLN[KQPm�Tdl�O ø�$à�LN[KlU`(R^`�T�R ø�#àÁR¹�$à�z
TdYbH 9 H ø�#à�JML�T'L \ WvWdRN`(W�kVTVxXWVJXH³JXY×�$à � Ì�RqJXL8LN[?´�l6JXO�YsR,R^W'LN`bW o R^`bTVR8O�TdlU` ø�#à \ T :³9 O
O6�vRNO�YbHbO�H(R^W'T�L \ WvWdR^`³` : g|O�QPLN[bQSm�Tdl�O�¾�x�&ö� ¬ à o JMRN`¿Tpl�W \ gbTdl�R,TdYbYs[KxXTdQql�Wdx]xXTdQ8µQà�LN[blU`
R^`bTVR�µ ® ò êþàÓÒ ¸ µQà	JXL�T�LSR^QPJMl�RPx : l�W Y;k O¡� LN[ 9K\ TVYKJMmnWVxXH Wdm�ÊlU � _­W�LPO�OpR^`jJXL�QNO�l�TVx]xaRN`�TVR�z
9;: R^`bO \ TVJMY�R^`bO�W QNO \ z�µ \ T :�9 O�O¡�jRNO�YbHKO�H(RNWZTpL \ WvWdRN` W�kVTVxMWdJXH&Z � Ò W o LPJMYbl�Odz 9s:
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TdLPLN[ \ gKRPJXW YÎz5O�TdlU`¿µQà�JML,`bW \ O�W \ W QNgK`KJXl�R^WZTdY(Â ð } HKJ \ O�YbLSJXW YbTVx	TdYKYv[jxX[bL�z+R^`KO�Y�z 9s:
R^`KOºt O�YKO�Q^T�xMJM��O�H³cdW QNH�TVY�l�[bQSk OºRN`bO�W QPO \ zÖµQà+HKJMksJMHbO�LtZ JMYsRNWpT�g�T�JXQfWdm�QNO�tdJXWdYbL�z�LNT : Z �à
TdYbHÎZ �à ��± O6R�Z �à 9 OºR^`KO�QNO�tVJXW Y²YbO6JXtd` 9 W QSJXYbtpRN`bO�W [KRNLPJMHbO 9 Wd[bYbH�TdQ : Wdm�µQà£z o `bO�QPO 9s:
R^`KO,W [KRNLPJMHbO 9 W [bYbHbTdQ :�o O \ O�TdY�RN`bO 9 W [bYKH�TdQ : l�W \ g�W YKO�Y;R o `KJMlU`�l�WdJMYbl6JXHbO�L o J]R^`�R^`KO
9 W [bYbH�TVQ : Wdm+¾Gx�&ö� ¬ à � Ç JXY�T�xMx : z�LPO�R

Z ó ® òKµ êþàÓÒ ¸ ¾Gx�&ö� ¬ àÑ¶¡þÔµ ê�àÓÒ ¸ Z �à ¶÷ñ
R^`KO�YÆZ�ó�JXL,TBl�xMW LPO�H ` : g|O�QPLN[bQSm�Tdl�O o J]R^`ÀYKW YbYbO�t;TVRNJ]k O�l�[bQSkdT�R^[bQPO o `KJMlU` l�W Y;RUTVJMYbLºO�TdlU`ø�$à �

_a`s[bL)JMR?QNO \ T�JXYbL)RNW�LN`KW o RN`�TVR o Oºl�TdY�l�W YKLPR^QP[bl�R?R^`bOºl�Wdx]xXO�l�RNJMW Y²¾Gx�&¥� ¬ à5LNW�RN`�TVR.µ
JML?LPRNQPJMl�RPx : l�WdYskdO6� � _­W�l�W YbLSR^QP[bl�R)¾�x�&ö� ¬ à�z|LN[bgKg�W LPOB�#à¨R[ÊlUM��¸�)nc ' kºTdYbH'R^`bO�g�W LSJMRPJMkdO
HKJMQNO�l�RNJMW Y'Wdm+RN`bOtÐ � Õ T��vJML-g�WdJMY;R^L	JMYsRNW�RN`bO.JXY;RNO�QPJMW Q-Wdm+¾ � Ò O6�vR�z�HbO6Ô�YbO�õ ® �$à¡ÞÈS 9;:

õ�µ�e_¶ ® ò fggh ggi ' ñ J]m�e�í ø�$à ´
O6�jg$» ��¸¯�¼¤½¿¾ º � � · E� Ö ��À ñÊWVR^`bO�Q o JMLNOoý

G?YKH�xXO6R8¾�x�&ö� ¬ à 9 OºR^`bOºtdQ^Tdgb`�WVm9õ(WÝkdO�Q�z?>Äµ ø�$àÑ¶ � � O�l6xÆT�J \ R^`�T�R)R^`bO�QNO�O¡�jJMLPRNL8T#;�» '
LN[KlU`'RN`�TVR�c�¾Gx�&ö� ¬ àKk�`bTdL	R^`bO.HbO�LPJMQNO�HZgbQPW g|O�QPR : zbJ � O � zKRN`bO�JMQ	l�Wdx]xMO�l�RPJMkdO�l�Wdx]xÆTdQ-µIJXL-LSR^QPJMl�RPx :
l�WdYskdO6� � ]

³=8�è v4�:G9æJ>M�É ¡G9E�S9A<UlL�<�è¦G~H�I=è��cA$PB¢?Ú�PBH�>¨ ¡A#¢Ç©\LØ<�Ifæ�GQÚ�EJ£�>MP?è

� �^¨�¨�äºh ß X�«U¨��U«6à { y � y � k�y�Ì�RqJML8O�YbW [btd`³RNWZLP`bW o R^`bTVR�T�l�Wdx]xÆTdQqWdm�O�TVlU` 9 W [bYbH�TVQ : l�W \ �
g|W YbO�Y;R	WVm­� JXL�LPR^QSJXl6RNx : l�W Y;k O¡� � _ÐWºLNO�O)R^`KJML�zvxXO6R ² à¼z }�¿ á ¿ � zjHbO�YKWdR^O?RN`bO 9 W [bYbHbTdQ :
l�W \ g|W YbO�Y;R^L)Wdm�� µ¥LSJXYbl�O�� JML?l�W \ g�Tdl6R?R^`KO�QNO,TdQNOqÔ�YKJ]R^O6x :Z\ TdY : l�W \ g|W YbO�Y;RNL�¶ � Íj[bgv�
g|W LNOqT,l�Wdx]xÆTdQFz�àÐWVm ² àÖJMLaLSR^QPJMl�RPx : l�W Y;k O¡� � � O)l�TVYZTVLNLN[ \ O)RN`�TVR z�à�JML-T,LPRNQPJMl�RPx : l�W Y;k O¡�
LN[ 9b\ TdYKJ]mnWdxXH ´ R^`KO�QNO6mnW QNOVz 9;: RN`bO \ T�JXY�R^`bO�W QNO \ z zÁà \ T :�9 O�O¡�vR^O�YKHbO�H�RNW,TVY�W�kVTVxMWdJXHÉZlà �
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Ò W o YKWdR^O.R^`bTVR ² à�LNO�g�TdQNTVR^O�LlZlàÐJMYsRNW�T�g�TVJMQ-Wdm5HbW \ T�JXYbL�z�L^T : Z �à TdYbHÃZ �à �a± O�R�Z �à 9 O
R^`KO8QPO�tdJMW Y o `KJMlU`Bl�WdYsR^TVJMYbL zlà � Ç JXY�T�xMx : z�LPO�R

Á� ® ò4� � þà�Ò ¸ Z �à ý
_a`bO�Y Á� JXL)T�l�xMW LPO�H�` : g�O�QNLN[KQPm�Tdl�OdzÖTdYKHBJMR?`�TdLfO�k O�Q :so `bO�QNO�g�WdLPJ]RNJ]k Oºl�[bQPkVTVRN[bQNO ´ R^`bO�QNO¡�
mnW QPOdz 9;: efTdH�T \ TdQPH���L)R^`bO�W QNO \ z Á� JML.LPRNQPJMl�RPx : l�W Y;k O¡� � ÍjW'� JML.LPR^QSJXl6RNx : l�W Y;k O6��z�TdYbH�z
JMYZg�TVQPRNJMl�[jxÆTdQ�z�O \�9 O�HbHbO�H �

_a`s[bL�J]R*QNO \ TVJMYbL�R^W8LN`bW o RN`�TVR*O�TVlU`�l�W \ g|W YbO�Y;R ² à|`�TdL*Tql�Wdx]xÆTVQ�z$à o `KJMlU`�JML�LSR^QPJMl�RPx :
l�WdYskdO6� � _ÐW'LNO�O�R^`jJXL�z­xMO�R î í ² à � _a`KO�Y ø ì�� � ² à~ò c î ksz 9;: TdLNLP[ \ gKRNJMW Y � ÍvJMYbl�O��
`�TdL	g|W LSJMRPJMkdO8l�[bQPkVTVRN[bQNOVzKR^`KO�QNO.JML-TºYbO�JMt ` 9 W QN`bWvWvH$&G> � ì � µ î ¶�LP[blU`'RN`�TVRo&J> � ì � µ î ¶E� ø ì�� òc î k � Ç [KQPR^`KO�Q \ W QPOdz�LPJMYbl�O ² à	JML�l�W \ g�TVl�R�z�R^`KO�QNO�O¡�jJMLPRNL�TÂ;pJXYKHbO�g|O�YbHKO�Y;R�WVm î � _a`s[bL&J>Äµ î ¶�� ø ì�� ò c î kºmnW Q�O�kdO�Q : î í ² à �f± O6RGz$à ® ò che&í(� gdHKJMLPRxµ�e#ñ ² à�¶ ¼ ;¥k � _a`KO�Y�J]R
l�TVY 9 O�LP`bW o YBR^`�T�R�z$àD� ø ì�� ò c î k,mnW Q�TVx]x î í ² à�z�J � O � z î JML?TVYBO6�jg|W LNO�H�g|WdJXY;RfWdm²z$à �
Ò W o QPO�l�TVxMxÐRN`�TVR�z 9;:Z± O \�\ T Á � ° � ° zbR^`KO8LPO�RfWdm5O¡�jg�W LPO�H�g|WdJMY;R^L�Wdm²z$à­JXL�W g|O�Y � _a`KJXL�LNO6R
JMLfTVYZW g|O�Y�YbO6JXtd` 9 W QP`bWjWvH'Wdm ² à£z�TdYbHpJMR�l�W Y;RUTVJMYbL@z$à�gKQNW�ksJXHbO�H	;�JML-L \ TVx]x � ]

³F8P³ ;ÁA$�ÛHPÇ��ÛLNE�«YLÛEJç EYÚ�CKæ�A�P\G~HÅ¢B�J>¨ ¡Ad #Ú�P_S9A$¢
efO�QNO o O�gbQPW�k O ®

�!` �¥`nù�` �c
Ðósð|êÝóvö `cb «6� ² R\S*¶ue6«q¯��6 Úà?á|¤X«q¢6¤X¨���«n].µ�),¢�Wv�¡ªd«Js� Ú�gX�©Î¨�©�p¼ª�¯d©� X��Xv Ú©
V�¢�Wj��p
ª�¯d�^Wj�^«qyF÷�W�á;á�¨���«)�gXv�^¨vW�V�X'«6ªd«6�¡¦?á�¨� Ú©���¨�ä ² �gX�«6�U«�áK¯��U��«U�)¯ÍXv¦Uá�«6��á|¤]¯d©Î«Js@Xv £¢�X� Ú©��¼«6�U��«U¢6�Ú�
² ¯d��©Î¨�¨��+X�«6�aá�¨� Ú©��Ñy ß X�«6©��+X�«.��«6¤ ä�p¼¤§ Ú©_O� Ú©
V�©�Wjàme6«6�,¨�ä ²  X��H�«6�^¨�y
� �^¨�¨�ä�y�Ì�m ² L^T�RNJMLPÔ�O�L)R^`bO�` : g|WdR^`KO�LPJML)Wdm�RN`bOºT 9 W�k O8R^`bO�W QNO \ z�R^`KO�YBJ]R?JMLcs�«N¯�O�¤§¦pLSR^QPJMl�RPx :
l�WdYskdO6��µ¥l � m � ÍvO�l�RPJXWdY ° � ° ¶ � ÍvJXYKl�Odz�JMY�TdHbHjJMRPJXW YÎz ² `bTdLfYKW Yj��kVTdYjJXLP`KJXYKt�l�[KQPkVTVR^[KQNOdz�J]R?l�TdY
9 OpLN`bW o Y R^`�TVR ² JML�LPRNQPJMl�RNx : l�W Y;k O6� µnJXY¿RN`bOpLPRNQNW YKt³LPO�YbLPOv¶^z�LPO�O�G?gbg|O�YKHKJ]� y � Ò W o z
9;: RN`bO \ TVJMY�R^`bO�W QNO \ z ² x]JMO�L)W Y²T�µ�))W�kVTVxMWdJXH � Ì¼Y�g�TdQSRNJMl�[KxXTdQ�z ² 9 W [bYbHKL.T�LN[KQPm�Tdl�OºWdm
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g|W LPJ]RNJ]k O�l�[bQPkVTVRN[bQNOVz o `KJXlU`²JML)O \�9 O�HbHbO�H TdYbH�JML)`bW \ O�W \ W QNgb`jJXlºRNW�T�HKJXLPh � Gfl�l�WdQNHKJMYbt
R^W�e � Û-W LNO�Y 9 O�QPtÆ­ Û-W L ± zÎR^`jJXLql�TVY³`bTdgbg|O�Y²W YKx :Bo `bO�Y³RN`bO�LNO6xMmÆ�£xMJMYbh;JMYbtZYs[ \�9 O�QqWdm ² JML
��O�QNW � ]
�!` �¥`Æþ!` �Bð�é�ó ` _a`KJML�QNO�LP[Kx]R�LP`bW [KxMH�QPO \ TVJMYÀR^QN[KO'[KYbHbO�Q�T o O�TdhVO�YbO�HÅ` : g|WdRN`bO�LSJXL � ÍjO�O
Ñ W Y�Â�O�l�RN[bQNO�� � ' � ½ �

³F8'Ã Ä®A#H�G9P�C§LÛEJçôG�S¨>M�ÛG9L:£�¢ÆÅcÚ�C³æ�LN�ÛL: d�cGQLÛEQ<B¢
efO�QNO o O�gbQPW�k O ®

�!` � `nù�` �c
Ðósð|êÝóvö `cb «6�¡Z[R\SMUÕe6«)¯,�6à�¨�¨��+X�¨�ª�¯d¤X¨� ^]Vâ+¯d©a] î í Zuy b «6��± e6«)¯º�6à�¨�¨��gX
��Wv�nä�¯v¢U«f¨�ä­á�¨��6 Ú�� Úªd«?¢�Wv�¡ª�¯d��Wv�^«¡â�¯d©a] î ó í�±Áy ß X�«6©-ä�¨��f«6ªd«6�¡¦,¨Uá�«6©���W?e6��«6�EzdR�Z�â î í×z8â
�gX�«6�U«�«P¬  X�6�Ú��¯��6à�¨�¨��gX�¨�©Î«�pXáK¯d�P¯dà�«6��«6�5ä�¯dà� Ú¤§¦�¨�ä)�6à�¨�¨��gX�¨�ª�¯d¤X¨� ^]��¡â<� üÞ Z � â5��W�¢�X��gXK¯d�rÇ
{ ylZ � ò Z�â

� y)� ð,zÒR�Z � â î íÔZ � â�¯d©a] ø ìxZ � ò ø ìxZ�âbä�¨���¯d¤Ú¤_�Qí�­ ' ñ }q± â
� yJ| ©Î«6 ÌV�X?e6¨��÷X�¨�¨q]p¨�ä î  Ú©�Z ¸ ¢U¨� Ú©Î¢6 ^]v«U��s� Ú�gXB¯�©Î«6 ÌV�X?e6¨���X�¨�¨q]�¨�ä î ó  Ú©Ì±Áy� �^¨�¨�ä�y y : TºQSJXtVJXH \ WdRNJMW Y�zjJMm�YbO�l�O�LPL^TdQ : z o Oql�TdY'TdLNLP[ \ O8RN`�TVR î ó?ò î z ø ì�±&ò ø ìxZ�zbTVYbH±Äx]JMO�LqW Y�R^`bO�LNT \ O�LPJMHbO�Wdm ø ìxZ TdL.HKWjO�L�Z � ÍvJMYbl�OÉZ JML.LPRNQPJMl�RPx : l�W Y;k O6��z�TdYbH î íuz�z

ø ì�±m��µ�ZÒðuzt¶Áò�� � ÍvJMYbl�OÉZdðuz JML.l�W \ g�TVl�R�z 9;: T�l�W Y;RNJMYs[KJ]R : TdQNtd[ \ O�Y;R.JMR?mnWdxMxMW o L
R^`bTVR ø)( ±%�ÎµÑZTð`zt¶~ò���mnW Q�TVxMx��½íÂ&�z o `bO�QNO�&ÕR[±EJXL�LNW \ O8W g|O�YBYKO�JMt ` 9 W QP`bWvWjH'Wdm

î � Ç [bQSR^`bO�Q \ W QPOdz 9;: lU`KWjW LSJXYKt#& LN[?´�l�JMO�Y;RPx : L \ TVx]x£z o O,l�TVYBO�YKLN[bQPO�R^`bTVR ø)( Z��}&Kò��
mnW Q�TVx]xo�Çí³ZDð�z � efO�YKl�Odz o O'l�TdY�TdLNLP[ \ O'RN`�TVRÃµÑZDð�zt¶Qþy& JML�LPRNQPJMl�RNx : l�W Y;kdO6� �
Ò W o z 9;: R^`bO \ TVJMY�R^`bO�W QNO \ z¡µÑZ�ð]zt¶aþd& xMJMO�L	W YpLPW \ O.W�kdT�xXWdJMH�zjL^T : Z ¸ � Ív[bgbg|W LNO.R^`KO
W QSJXtdJMY(WVm�R^`KO�l�WvW QPHKJXYbTVR^O�L : LPRNO \ JXLqJMYbLPJMHbO�Z1TdYbHªZ ¸ ��± O�R þ TdYbH þ ¸ ® ß¡U~��¸�Þ S 9 O
TZgbTVJXQqWdm�mn[bYbl�RPJXWdYbL o `KW LNO�Q^TdHKJXTVx*t QNTdgb`bL8l�WdJMYbl6JXHbO o JMRN`iZ1TdYbHªZ ¸ QPO�LNg|O�l6RNJ]k O6x :d� ÍjO6Rþ �5® ò³µ } ðn�÷¶ þ *]� þ ¸ z�TdYbH�xMO�R�Z �­9 O.R^`KO8tdQ^Tdgb`�Wdm þ �¼� ]
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y : xMO�RPRNJMYbt�± 9 OqT�LNgb`KO�QNOVz o OqW 9 R^TVJMY'RN`bO.mnWdxMxMW o JXYKt ®

�!` � `Æþ!` %�ð|êÝð|ò�ò�ëbê�� ` �U© �+X�«��¼áK¯v¢U«p¨�äp¨�ª�¯d¤X¨� ^]��¡âÁs� Ú�gX³�U«U�¼á�«U¢6�f��¨Z�gX�«6oq¯�W;�q]v¨��qp à�«6�¥�¡ £¢¡â
�gX�«.��«6�-¨�ä,¨�ª�¯d¤X¨� ^]���s� Ú�+X' Ú©Ä}�©� Ú�¼«6¤§¦�à�¯d©�¦ÉWvàme� Ú¤§ £¢aá�¨� Ú©��Ú�q X�c]v«6©K��«qy

_a`bO�QPO�JML?T o O6xMx�hsYbW o Y�l�WdY�Â�O�l6R^[bQPOÅ­ y Ï�z|gKt Á }��v± z�TVRPR^QSJ 9 [jR^O�H'R^W Ñ?��Ñ TVQ^TVRN`��O�WvHbW Q :�®
O�kdO�Q : W�kVTVxMWdJXH JXYªS*¶p`�TVLºTVR8xXO�TdLPR,R o W�[ \,9 J]xMJMl�g|WdJMYsRNL � _a`KJMLºl�W Y�Â�O�l�RN[bQNO�JXL�hvYKW o Y¿RNW
9 O�RNQN[bO�JXY³R^`bO�TdY�T�x : RNJMl�l�TdLPOdz+LPO�O�R^`bO�g�Tdg|O�Q 9;: _ �­Ù xMWdR^� ­ Ù xM� ± � GfxMLNWZLNO�O�R^`KO�g�TVg�O�Q
9;: � � Ç O�xMH \ TdY�­ Ç O6x ± z o `bO�QNO.`bO.W 9 RUTVJMYbL	QPO�xXTVR^O�H'QPO�LP[KxMRNL	JXY�RNO�Q \ L-Wdm­t O�YbO�QSJXl.gbQPW g|O�QPRPJXO�L
Wdm�J \�\ O�QNLSJXW YKL ´ \ W QNO�LNg|O�l�J]Ô�l�TVxMx : zÐ`bO�gbQNW�kdO�L.R^`�T�R�z�JMYBRN`bOºLNgbTdl�OºWVm�J \�\ O�QPLPJMW YbLqWdm�R^`KO
LNgK`bO�QPO-JMY;R^W.R^`KO	��[bl�x]JXHKO�TdY�LNg�TVl�Odz;RN`bO�QPO�O¡�vJXLSR^L*TdY�W g|O�Y�TdYbH�HKO�YbLPO�LP[ 9 LPO�R o `KJMlU`�`�TVL�TdY
O�kdO�Y�Ys[ \�9 O�Q?Wdm5JMLNWVxÆTVRNO�H�[ \,9 J]xMJMlºg|WdJMYsRNL � � O�LP`bW [KxMH�TVxMLNW \ O�YsRPJXWdY�T�xMWjl�TVx¥z 9 [KR \ W QPO
t O�YbO�QNTVx£z�l�W Y�Â�O�l�R^[KQNO�Hb[KO�R^W Ñ?��± WjO o YbO�Q � _a`KJMLºl�WdYbl�O�QNYbLºRN`bOÆ·SJMYbHbO¡�?¸�WVm-TdY(JMLNWdxXTVRNO�H
[ \�9 JMx]JMlpg�WdJMY;R�z*TdYbH¿J \ gKx]JXO�L Ñ TdQ^TVRN`��O�WvHbW Q : �ØL�l�W Y�Â�O�l6R^[bQPO�ksJÆT�e�W gKm��ØLºmnW Q \ [KxXT � Ì¼YÀR^`KO
TdY�T�x : RNJMl�l�TdLNOVz+R^`KO�QNO�JXL�TZgKQNWvWdm	Wdm ± WvO o YbO�Q���L,l�W Y�Â�O�l6R^[bQPO�Hb[KO�R^W Ñ?� _�J]R^[KL�­ _�JMR ± z5TVYbH
R^`KO�QNO�`�TVL 9 O�O�Y³LNW \ O�QNO�l�O�Y;R o W QNh�WdY³O¡�vR^O�YKHKJXYKtZR^`jJXL.QPO�LN[jxMRqR^WpRN`bO�L \ WjWVR^`²l�TdLPOdzÐLNO�O
R^`KO8gbTdg�O�Q 9s: Ï ��Ñ TVQPxMW L�z|{ � Ç QNTdYbl�O�LNl�Wbz|TdYbHBÍ � � y � Ç O�HKO�QPJMl�W ­ Ñ Ç5Ç ± �



� ý

# 2 ���-�5�����)"

Gfx]x�gKJMl�RN[bQNO�L�JMY³RN`KJXL o W QNh�`�T�kdO 9 O�O�Y(l�QPO�TVRNO�H 9s: RN`bO�Td[KR^`KW Q.[bLPJMYbt,|�]v¨�e6«½�^¤Ú¤ Ws�6���P¯d��¨��
TdYbH�^�¯d�+X�«6à�¯d�� £¢N¯ � ÍjW \ OqWdm­R^`bO.tdQ^Tdgb`KL o O�QPOqt O�YbO�Q^TVRNO�H o JMRN`'RN`bOqTVJMHZWVm­RN`bOqg�TdlUh�Tdt O�L
o QPJ]RNRNO�Y 9;: G � Ï.Q^T : ­¹ÏqQ : ± �

Ç JXtd[bQNO } ® �5kdO�Q : O \,9 O�HbHbO�HBLP[ 9b\ TdYKJ]mnWdxMHBWdm+TdY'WÝkVTVxMWdJMHpJXL-LPRNQPJMl�RPx : l�W Y;k O6� �
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Step 1:
È

 Constructing a C^(k-1) proper nonsingular support

Step 2 :
È

 Constructing a C^k strictly convex patch

Step 3 : 
È

Extending the patch to a C^1 ovaloid

Step 3 : 
È

Smoothing the ovaloid without perturbing the submanifold 

1

2
É

3
Ê

4

Ç JXt [KQNO ° ® _a`bO.mnW [bQ	LSR^O�gbL�JMY;k Wdx]k O�HBJMYZgbQPW�kvJMYbt�R^`bO \ TVJMY'RN`bO�WdQNO \��



� �¨�����Á�@�F�²� � ~

Ç JMt [bQPO ½ ® _a`bOqHbO�R^TVJMxML-mnW QaR^`bOqLSR^O�g ° JXYpR^`KO8gKQNWvWdm+WVm�RN`bO \ T�JXY�R^`bO�W QNO \��
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Ç JMt [bQPO Á ® _a`bOqHbO�R^TVJMxML-mnW QaR^`bOqLSR^O�g ½ JXYpR^`KO8gKQNWvWdm+WVm�RN`bO \ T�JXY�R^`bO�W QNO \��
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Ç JMt [bQPO �j® G$l6xXWdLNO�H LPR^QSJXl6RNx : l�W Y;k O¡�4LP[ 9b\ TdYKJ]mnWdxMH4Wdm,l�WvHKJ \ O�YbLPJMW Y ° zqTVYbH RN`bO³R o W
` : g�O�QNLN[KQPm�Tdl�O�LfmnWdQ \ JXYKt�RN`bO 9 Wd[bYbH�TdQ : Wdm�JMRNL�l�W Y;k O¡�'`v[jxMx �

Ç JMt [bQPO � ® Ì�mÖRN`bO?LP[ 9b\ TdYKJ]mnWdxMH�JXL�YbWdRf�6���¡ £¢6�¥¤§¦�l�W Y;k O6��zbRN`bO�Y�RN`bO 9 W [bYbHbTdQ : Wdm�J]R^Lal�W Y;k O¡�
`s[Kx]x \ T : `�T�kdO�LSJXYbtd[KxÆTVQPJ]RNJMO�L o JMRN`KJXY�R^`KOqJMY;R^O�QPJMW Q-Wdm+O�TdlU`Bl�Tdg �
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Ç JMt [bQPO ýj® u W [ 9 xXO¡�SÍ ® T�l�W Y;kdO6� LNgbTdl�Opl�[bQPkdO o `jJXlU` HbWvO�L�YbWdR 9 W [bYKH TdY : LN[bQSm�Tdl�O�L�Wdm
g|W LPJ]RNJ]k O8l�[bQSkVTVR^[bQPO �

Ç JMt [bQPO � ® u W [ 9 xMO6��ÍpmnQPW \ WVR^`bO�Q-ksJMO o g|WdJMY;R^L �
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_a`bOqmnW Q \ [KxÆT�mnW Q	HbWd[ 9 xMO6�SÍ�JML�tVJMkdO�Y 9s:

ï�µ��÷¶ ò s º ³y� l ¬ Ë�Â ¬ x�± »�Ë �° Ë á Â@µ��÷¶ À ñ º ³y� l ¬ Ë�Â ¬ xnµ »ÌË �° Ë á Â@µ��÷¶ À ñ Ë �° å z�Ëoµ��÷¶Á t\ñ
o `bO�QNO � l ¬ Ë�Â ¬ xnµmµ�e_¶ ò ù �

� å z7Ëoµ�³<� ) à ° ¶$j¥��ñ� l ¬ Ë�Â ¬ x�±=µ�e_¶ ò ù �
� Ë á Â µ�³E� ) à ° ¶�jö��ñ

TdYbH��FíÇ­ ' ñ ° ³ ± �

-Pi -Pi---
 2

Pi--
2

Pi
t

1

2

3

4

5

k(t)

-Pi Pi
t

Torsion

Ç JMt [bQNO ~ ®*Ñ [KQPkVTVR^[KQNO�TdYbHpR^W QPLPJMW Y'Wdm+HKW [ 9 xMO6��Í �

Ç JXt [KQNO }�' ® _a`KO,_­TdYbt O�Y;R�z Ò WdQ \ TVx¥z�TdYbH y JXYKW Q \ TVxÖLPgb`bO�QPJMl�TVxÐJ \ TVt O�L�Wdm�HbW [ 9 xMO6��Í �
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Ç JMt [bQPO }d} ® GIl�[bQSk O 9;: e � Ï.xM[blUh�ã ±�� w�TdY � ��kdO�YBRN`bW [btd`'RN`KJXL-l�[bQPkdO,`�TdL-LPO�x]mÆ��x]JXYbh;JMYbt
Ys[ \,9 O�Q���O�QNWbzbJ]R�HbWvO�L-YbWdR 9 W [bYbHZTdY : LP[bQPm�Tdl�O�L�Wdm�g�W LSJMRPJMkdO�l�[bQPkVTVRN[bQNO �

Ç JXt [KQNO }Ý° ® ÍsJXHbOqksJXO o LfWVm�RN`bOql�[bQSk O 9s: Ï)xM[blUhpã w�TdY �

Ç JMt [bQPO }�½ ® _ÐW g�kvJMO o Wdm�RN`bOql�[bQSk O 9;: Ï.xM[blUhpã w�TdY �
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Ç JMt [bQPO } Á ® G LP[bQPm�TVl�O�Wdmqg|W LPJ]RNJ]k O�l�[bQPkVTVRN[bQNO o `KJXlU`�JMLpYbWdR�LPR^QSJXl6RNx : l�W Y;k O6� 9 [KRp`�TVL
LPRNQPJMl�RPx : l�W Y;k O6� 9 W [bYbHbTdQ :d�

Ç JMt [bQPO } �j® _a`bOqLPRNO�gbL-mnW Q	l�W YbLPRNQN[bl6RNJMYbt�RN`bO8T 9 WÝkdO�LP[bQPm�TVl�O �
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Ì ÷$ñ�ò�ì%óÂí�õ�ô�ò ð ìIóëê�õ`õ2ôCõ�ô�ò ð ì�ù�ö2æè÷�ò ð ì%õ�ê�ì%ù0/1�Uì�ñ ð õ��Uì�ÿ}ò ð ö2ò�ì%ý�ì�ê�úañ�ù~õ`õ�ò ð û�õ�ù~óJö�û"òñ�ò�ê�æèû%ò�øèú}û�õ�÷�ý�ì � ñ�é2�ëù�ö�÷üæ¿ô¨õ�øþÿ � R4SMU ö�ÿëùvæ¿ò�ñnödñ�ù~õ`õ�ò ð ÷ëõ�÷üñ�æè÷ëç�éüøþö�ê@ñ�éëóëó,õ�ê�ò �43 ì�ê�ì
�Uì�ç�æ¿ý�ì�ö�÷Rì � óüø¿æèû%æ¿ò�óëê�õ`õ2ô õ�ôHò ð æþñnôªö�û"ò�ô¨õ�ê@ò ð ì~ñ�ó,ì�û"æ ö�øUû�ö�ñ�ì5� ð ì%ê�ì�ÿüæèù76 �98;: í�/?ö2÷ëÿ
< : ½ �4= ì�ñ�æþÿëì%ñIóëê�õYýÌæþÿ`æþ÷ëç�ñ�õ�ù~ìvù�õ2ò�æ¿ý�ö�ò�æèõ�÷=ô¨õ�ê<ò ð ìvç�ì%÷ëì�ê�ö2ø\óëê�õ`õ2ô>/)ò ð ìTóëê�õ�ó)õ�ñ�æèò�æþõ�÷ëñæè÷dò ð æèñ�ñ�ì%û%ò�æèõ�÷$ì � óüøèõ�ê�ìn÷ëö2ò�éëê�ö2øÆóüê�õ�ó,ì�ê�ò�æèì�ñ�õ�ô�ñ�óëö�û�ìnû%éëê�ý�ì�ñ?/,ö�÷üÿ@/üò ð ì�ê�ì"ô¨õ�ê�ìA/ëù�öLúB�,ì@õ�ôæè÷ëÿëì�ó,ì�÷üÿëì�÷�ò�æè÷�ò�ì%ê�ì�ñ�ò �ïuð ìoû�ì�÷�ò�ê�ö2øGê�ì�ñ�é`øèòUõ�ô,ò ð æèñHö�óëó,ì�÷ëÿüæ � æèñUö2ñ�ô¨õ2øèøèõ���ñ ��± ì%òDC R\S*¶ �)ìoö�� ì�ö�E�øèú�ñ�ò�ê�æèû%ò�øèúû�õ�÷Ìý�ì ��F õ�ê�ÿëö�÷}û%éëê�ý�ìG��æ¿ò ð õ�é`ò<æè÷2HJì%û%ò�æèõ�÷=ó,õ�æè÷�ò�ñ ��ïuð ì�÷�C�ö�ÿüù~æ¿ò�ñ<ö µJILKNM ÷ëõ�÷ëñ�æþ÷üç�éüøþö�êñ�éüóëó)õ�ê�ò �~ïuð éëñ!/�æè÷RóJö�ê�ò�æþû%éüøþö�ê?/ æ¿ôOCFæþñIñ�ò�ê�æèû%ò�øèú{û%õ�÷�ý�ì � æè÷	ò ð ì5�UìLö�E	ñ�ì�÷ëñ�ìwö�÷üÿ ð ö�ñI÷ëõæè÷2HJì�û"ò�æèõ�÷3ó,õ�æè÷�ò�ñ?/jò ð ì�÷PCAæèñpñ�ò�ê�æèû%ò�øèú{û%õ�÷�ý�ì � æè÷	ò ð ì�ñ�ò�ê�õ�÷üç$ñ�ì�÷ëñ�ìQ6ªñ�ì�ì Í ì%û%ò�æèõ�÷ ° � ° ô¨õ�êö#ê�ì"ý7æèì!��õ�ô�ò ð ìvò�ì%ê�ùvæè÷ëõ�øèõ�ç�ú 8 �~ïuð ì~óëê�õ`õ2ôHæèñIÿüæ¿ý7æèÿëì%ÿÂæè÷Ìò�õ#ò ð ê�ì�ì~ñ�ò�ì�óëñ�ûLö�ê�ê�æèì�ÿRõ�éüònæè÷
Í ì%û%ò�æèõ�÷ëñ =?� ° / =?� ½ /Gö�÷üÿ =?� Á �

Ì ÷ =?� í)�Uì�ÿëì"ý�ì%øèõ�ó{ñ�õ�ù�ìpóëê�ì"øèæèùvæþ÷ëö�ê�úa÷ëõ�ò�ö2ò�æèõ�÷=ö2÷ëÿ}ò�ì%ê�ùvæè÷ëõ�øèõ�ç�ú ´ ñ�ó)ì%û%æSRJûLö2ø¿ø¿ú�/Æò ð ìû�õ�÷ëû�ì%óüò�õ2ô «P¬!T�¨���Wv�^« �
Ì ÷ =?� ° � ì�ñ ð õ��1ò ð ö2òCò ð ê�õ�éëç ð ì%ý�ì�ê�úTó,õ�æþ÷�ò
õ2ôUC�ò ð ì�ê�ìuóJö�ñ�ñ�ì�ñHö ©Î¨�©K�6 Ú©
V(Wv¤]¯d� ñ�éëóëó,õ�ê�òóüøþö�÷ëìA/`æ � ì � /`õ�÷ëì;� ð õ�ñ�ì@éë÷`æèò ÷ëõ�ê�ù�ö2ø,æèñu÷ëõ�òUó)ì%ê�ó,ì�÷ëÿ`æþû%éüø ö2êuò�õpò ð ì@óëê�æþ÷üû%æèóJö2øÆ÷üõ�ê�ù�ö2ø)õ�ôVCö2ò�ò ð ìIó)õ�æè÷�òoõ�ôCû%õ�÷�òBö�û"ò �
Ì ÷ =?� ½ �UìIñ ð õ���ò ð ö�ò�æèòuæèñ�ó,õ�ñ�ñ�æW�üøèìnò�õvñ�øèæèÿëìnìLö2û ð ÷ëõ�÷ëñ�æè÷ëç�éüøþö�ê�ñ�éëóëó,õ�ê�ò�ó`ø ö�÷üìIö2øþõ�÷ëçöyñ�ù�ö2ø¿ø@÷üì%æèç ð �)õ�ê ð õ7õ`ÿ*õ�ônò ð ì=ó,õ�æè÷Ìòdõ�ô�û�õ�÷�òBö2û%òX/oö�÷üÿ@/oò ð éëñ?/oû�õ�÷üñ�ò�ê�éëû%ò$ö3øèõ7ûLö2ø<õ�÷ëì �óJö�ê�ö�ù~ì%ò�ì�êuôªö�ùvæ¿øèú#õ2ô?÷üõ�÷ëñ�æè÷ëç�é`ø ö�ê�ñ�éëóëó,õ�ê�ò�óüøþö�÷ëì%ñ�æþ÷aöT÷ëì%æèç ð �,õ�ê ð õ7õ7ÿ$õ2ô?ì�ö�û ð ó)õ�æè÷�ò�õ�ô

C �
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