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¡ ¢'£¥¤|¦N§!¨ª©$«�¤�¬R§�£®°¯²±�³c¦�±w¬R³ ´ ¡
y�z_y � > /2( OI< ( Y / > F < 1 zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y

y�z_y�z_y ~�-_&I7 > 6A( OI< ( Y / > F < 1 z¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y
y�z_y�z¸� ¹ F_3�KV[�º�/�7@7 � > /2(@7 zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz �

y�z¸� � KI6¼» Y 6A3 /�B96A�)&)-0/ zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz ½
y�z¸½ � K)FH7 � KI6'7.FH7 zµz¶zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz ¾

¿ ¯�À$Á|³c¦�±)ÂV¤�¬R§�£$Á��Ã�ÂV¤|Â�Ä5³ ¨ª©$«�¤�¬R§�£ Å
�Vz_y »X� > FHJ|/2-wÆ Y /23�F_1)3 zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ç
�Vz¸� È!ÉËÊ F Y /23�F_1)3 z¶zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ì
�Vz¸½ Í a /21I4�Æ Y /23�F_1)3 z¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Î
�Vz ¾ WG4I/2� > F_^`6Ï»X� > FHJ'7µÐ�ÑCÒµÓ Í¼Ô ÕÖÔ Æ Y /23�F_1)3 z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|×
�Vz¸Ç »X� > FHJ|/2- � �¥6'J > ( < 7:J < � U z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y�y

�Vz¸ÇVz_y � ��6'J > ( < 7@J < �cU < M > KI6·~�-_&I7 > 6A( z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y�y
�Vz¸ÇVz¸� � ��6'J > ( < 7@J < �cU < M > KI6 � /2(.3`6 � F_-_K < &I6 >.> 6 ; FH7 = zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|�

�Vz¸Ì Æ�1VM�(:/2(@6'4 � ��6'J > ( < 7@J < � U z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|½
�VzÙØ Æ�1 > (.F_1I7.FHJ¼~ < - < (@7 zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz yA¾

�VzÙØ?z_y ; Eq/2(\M � > /2(@7 zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz yA¾
�VzÙØ?z¸� ��� /2&)(.F � > /2(@7 z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz yA¾

�Vz¸Ú ~ < - < ( � (:/21I7\M < ( Y / > F < 1I7 z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ç
�Vz¸Î � (:/21I7\M < ( Y 6'4�B96|/2(+Æ�1VM�(:/2(@6'4 Z 6'4)4)6A1)F_1)3�SÛ/ > KI7 z¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ì

Ü Ä5³ Á�©ÛÝÞ¤|Á ¡Iß
½Vz_y ~ < - < (\[à~ < - < ( ; F0/23�(:/ Y 7 z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y�Ø

½Vz_y�z_y ; F0/23�(:/ Y 7 < M > KI6 OL< ( Yâáäã å ^V7 zªæ ã á z¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y�Ø
½Vz_y�z¸� ; F0/23�(:/ Y 7 < M > KI6 OL< ( Yèç¼ãoå ^V7 z áäã�ç zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ú
½Vz_y�z¸½ � KI6 È ã É ^V7 z,É ã Ê ; F0/23�(:/ Y z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ú
½Vz_y�z ¾ � KI6 È ã É ^V7 z,É ã�é®; F0/23�(:/ Y z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�Vy
½Vz_y�z¸Ç � KI6 È ã É ^V7 z,Ê ã�é®; F0/23�(:/ Y z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê���
½Vz_y�z¸Ì � KI6 È ã Ê ^V7 z,Ê ã�éë; F0/23�(:/ Y z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��½
½Vz_y�zÙØ � KI6 É ã Ê ^V7 z,Ê ã�é 4VF0/23�(:/ Y z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�2¾
½Vz_y�z¸Ú ; 6 > 6A( Y F_1L/ > F < 1 < MªÆ Z *hM�( <�Y B9Æ Zf� ~ ; 7 zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ç

½Vz¸� ~ < - < (àìcºË/23�1)F > &I4)6 ; F0/23�(:/ Y 7 zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ì
½Vz¸�Vz_y � KI6 á ^V7 z,æ ã áí; F0/23�(:/ Y z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�`Ø
½Vz¸�Vz¸� � KI6 ç ^V7 z,æ ã�ç�; F0/23�(:/ Y zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�`Ø
½Vz¸�Vz¸½ � KI6 È ^V7 zbÈ ã É ; F0/23�(:/ Y zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ú
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½Vz¸�Vz ¾ � KI6 É ^?7 z,É ã Ê ; F0/23�(:/ Y z¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê��Î
½Vz¸½ � ��6'J > (:/ zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½Vy

½Vz¸½Vz_y »X� > FHJ|/2- � ��6'J > (:/ z¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½Vy
½Vz¸½Vz¸� Æ�1VM�(:/2(@6'4 � ��6'J > (:/ zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½Vy

î Ã�¬RÁ|«c©wÁ|ÁN¬Þ§¥£ ÜLÜ
¾Iz_y � KI6Dï < &)1)35~�-_&I7 > 6A( z¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½�½

¾Iz_y�z_y »X� > FHJ|/2- � &)(.^`6AUV7 z¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½�½
¾Iz_y�z¸� � [ð(:/|U � < &)(@J'6'7 zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½�½
¾Iz_y�z¸½ Æ�1VM�(:/2(@6'4 � &)(.^`6AUV7 zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zê½�Ì
¾Iz_y�z ¾ � �¥6'J > ( < 7:J < �)FHJ � &)(.^`6AUV7 z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�¾ �
¾Iz_y�z¸Ç � KI6µ*ªñ > F_1IJ > F < 1 >@< Eb/2(@4�º y�Ø�z¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�¾ �
¾Iz_y�z¸Ì � KI6 ; FH7 > /21IJ'6 >@< Eb/2(@4�º y�Øozµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�¾ Ç
¾Iz_y�zÙØ ¹ F_3�KV[�º�/�7@7 � > /2(@79/21I4�*,1I6A(.3�U a /2-0/21IJ'6 z¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�¾ Î
¾Iz_y�z¸Ú �j< Eq[�º�/�7@7 � > /2(@7 z¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÇ��
¾Iz_y�z¸Î Æ Z *ªñ)J'6'7@7X»X�Vò.6'J > 7 zµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÇ��
¾Iz_y�z_y|× ~G» a /21I4 ¹ 6|/�4 � < &)(@J'6'7 z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÇ2¾
¾Iz_y�z_y�y ~�-_&I7 > 6A(CWX3`6 z¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÇ�Î

¾Iz¸� »X�Vò.6'J > 7 < M � �¥6'JAF0/2-wÆó1 > 6A(@6'7 > zµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�×
¾Iz¸�Vz_y � KI6µº�/Nò < (+*ªñ)JAF > F_1)3 a F_1L/2(.U�~b*TB y /ô/21I4õ� zµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�×
¾Iz¸�Vz¸� º y�Ø [�]¶~ yözµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌVy
¾Iz¸�Vz¸½ Æ Z � Çôzµz·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Ç
¾Iz¸�Vz ¾ Æ Z � y|Çíz·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ`Ø
¾Iz¸�Vz¸Ç � KI6 � F_-_K < &I6 >.> 6 ; FH7 = z¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Î
¾Iz¸�Vz¸Ì *ªñ > (@6 Y 6A-_U Z 6'4�»X�Vò.6'J > 7 z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø��
¾Iz¸�VzÙØ � KI6µ÷Dø »X�Vò\6'J > zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Ç

¾Iz¸½ � 6'ùc&I6A1 > F0/2- � > /2( OI< ( Y / > F < 1�ú z¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Ì
¾Iz ¾ � > (.&IJ > &)(@6 < M > KI6¼~ <�Y �)-H6�ñ zµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Ì

Å ûj©Ûüoü�Â)¦NýþÂI£w¨ ÿX³c¦NÁ � ³ «�¤�¬Þ±¥³ Á ß��
ÇVz_y � & Y�Y /2(.U z¶zµz·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Î
ÇVz¸� SÛ6A(@7.�¥6'J > F_^`6'7 zµz·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÚ�×

� û � ³c«�¤|¦N§�Á|«`§ � ¬R«�Ä5³ Á�©ÛÝÞ¤|Á �!¡
W z_y »X� > FHJ|/2- � ��6'J > ( < 7@J < �cU zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÚ`Ø
W z¸� Ð a /21I4 � ��6'J > ( < 7@J < � U zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÎ�½
W z¸½ Ò a /21I4 � �¥6'J > ( < 7@J < �cU z¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÎ�Ú

� � ÀÛÀ$¦2³`±w¬RÂV¤�¬R§�£$Á ¡L¡L¡
� ¬RÀªÝR¬R§��L¦2Â �
	 ý ¡L¡?Ü
� ©$¦�¬Þ«c©$Ý�©Ûü�õ¬Þ¤|Â)³ ¡V¿�¡
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y�z_y � KI6¶3�F0/21 > ¹���� (@6A3�F < 1�º y�Ø F_1�^cFH7.&L/2-w-_F_3�K > zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz ½
�Vz_y á���� F Y /23`6 < M > KI6µJA-_&I7 > 6A(+(@6A3�F < 1�F_1�º y�Ølzµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ç
�Vz¸� Ð�ÑCÒµÓ Yô< 7:/2FHJ < M > KI6¶JA-_&I7 > 6A(+(@6A3�F < 1 z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ì
�Vz¸½ ¹ FH7 >@< 3�(:/ Yè< MT/2�)�L/2(@6A1 >XY /23�1)F > &I4)6'7+F_1 ÈjÉËÊ zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ø
�Vz ¾ STK <�>@<�Y 6 > (.FHJ·6A(.( < (+^`6A(@7.&I79/2�)�L/2(@6A1 >XY /23�1)F > &I4)6'7GM < ( È!ÉËÊ zµz¶zµz¶zµz·z¶zµz¶zµzµz Ú
�Vz¸Ç �w< J|/ > F < 1 < M,7 = U��L6A-H4)7 z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ú
�Vz¸Ì é [ð�L/21I4 Yô< 7:/2FHJ < M > KI6¶JA-_&I7 > 6A(+(@6A3�F < 1 z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|×
½Vz_y � ~ ; 7 < M > KI6DM < ( Y áäã å ^V7 zªæ ã á z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ú
½Vz¸� � ~ ; 7 < M > KI6DM < ( Y ç¼ãoå ^V7 z áäã�ç z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Î
½Vz¸½ � ~ ; È ã É ^V7 z,É ã Ê zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��×
½Vz ¾ � ~ ; È ã É ^V7 z,É ãoé zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�Vy
½Vz¸Ç � ~ ; È ã É ^V7 z,Ê ãoé zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê���
½Vz¸Ì � ~ ; È ã Ê ^V7 zªÊ ã�é zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��½
½VzÙØ � ~ ; É ã Ê ^?7 z,Ê ãoé zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�2¾
½Vz¸Ú ; 6 > 6A( Y F_1L/ > F < 1 < MªÆ Z *þM�( <�Y B9Æ Zl� ~ ; 7 zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ç
½Vz¸Î ~bº ; á ^V7 z,æ ã á z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ì
½Vz_y|× ~bº ;�ç ^V7 z,æ ã�ç zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê�`Ø
½Vz_y�y ~bº ; È ^?7 zbÈ ã É z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Ú
½Vz_y|� ~bº ; É ^V7 z,É ã Ê z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê��Î
½Vz_y|½ ~bº ; É ^V7 z,É ã Ê ì 7 > /2(@7GEGF > K < & > È [ð�L/21I4�4)6 > 6'J > F < 1 zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê½�×
¾Iz_y � /2(.3`6µ7@J|/2-H6 < � > FHJ|/2-j^?FH6AE < M > KI6µº y�Ø (@6A3�F < 1 z¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê½2¾
¾Iz¸�  "!�#�$�%�&'# WC~bÆ � [�Æ��)F_1)1I6'4�F Y /23`6 < M,º y�Ø EGF > K Ú�Ú�Ì 7 < &)(@J'6¶6�ñ > (:/�J > F < 1�(@6A3�F < 1I7 zµzµzê½�Ç
¾Iz¸½ ÈjÉËÊ 4VF0/23�(:/ Yè< M ¾ ½�½�× 7 > /2(@7 >@< Eq/2(@4�º y�Øëzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê½�Ú
¾Iz ¾ � �L/ > F0/2-$4VFH7 > (.F_�)& > F < 1 < M,7 > /2(@7 >@< Eb/2(@4�º y�Ø zµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzê½�Î
¾Iz¸Ç ÉËÊ é 4VF0/23�(:/ Y < M ��Î�Ì`Ø 7 > /2(@7 >@< Eb/2(@4�º y�Ø zµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz�¾Iy
¾Iz¸Ì ; FH7 > /21IJ'6 Yô< 4V&)-_&I7G^V7 z J < - < (C6�ñ)J'6'7@7 z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz�¾�¾
¾IzÙØ È ^V7 zbÈ ã É J < - < (\[ Y /23�1)F > &I4)6¼4VF0/23�(:/ Y zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz�¾cØ
¾Iz¸Ú ; 6A(@6'4)4)6A1I6'4�~bº ; á æ á M < ( ½Vy|Ú 7.��6'J > ( < 7@J < �)FHJ|/2-_-_U�JA-0/�7@7.F(�L6'4�7 > /2(@7 zµz·z¶zµz¶zµzµzêÇVy
¾Iz¸Î É [ð�L/21I4�-_& Y F_1 < 7.F > U5MR&)1IJ > F < 1 zµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÇ`Ø
¾Iz_y|× S y�y /21I4�S*)¼-_F_1I6DM < (X~b*TB y / zµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ�×
¾Iz_y�y º y�Ø [�]¶~ y /�7+7@6'6A1��cUõB9WC~G»�/21I4,+DÆ � Æ Z zµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ��
¾Iz_y|� Ê [ð�L/21I4�7@�¥6'J > (.& Y < M,º y�Ø [�]¶~ y zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ�½
¾Iz_y|½ � * ; < Mªº y�Ø [�]D~ yþzµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ2¾
¾Iz_yA¾ Æ Z � Ç /21I4õF > 7+1I6AF_3�K � < (@79/�7+7:6'6A1�� U�BXWC~G»�/21I4-+9Æ � Æ Z zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ�Ç
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¾Iz_y|Ç Ê [ð�L/21I4�7.��6'J > (.& Yè< MªÆ Z � Ç�z¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Ì
¾Iz_y|Ì � * ; < M,Æ Z � Ç�z·z¶zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Ì
¾Iz_y�Ø »X� > FHJ|/2-$/21I4�B9Æ Z 7.�¥6'J > (:/ < MªÆ Z � y|Ç¼z¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ`Ø
¾Iz_y|Ú Ê é/. F Y /23`6 < MªÆ Z � y|Ç zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Ú
¾Iz_y|Î � F_-_K < &I6 >.> 6 < M > KI6 ��×Vz¸×�×�× WG] /�J'JA(@6 > F < 1�4VFH7 = z¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÌ�Î
¾Iz¸��× º�&)- > F}[ðEq/'^`6A-H6A1)3 > K�7@6'ùc&I6A1IJ'6 < M > KI6µK < &)(.3�-0/�7@7\[�7.KL/2��6'4�(@610L6'J > F < 1�1I6A�)&)-0/ z¶zµzµz¶z·z�Ø�×
¾Iz¸�Vy »X� > FHJ|/2-w7.��6'J > (.& Yè< M > KI6¶�)F_� < -0/2(C1I6A�)&)-0/ z¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø?y
¾Iz¸��� ; FH7 > (.F_�)& > F < 1 < Mª6�ñ > (@6 Y 6A-_Uõ(@6'4 < �Vò.6'J > 7 zµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø��
¾Iz¸��½ Ê ã�é J < - < (C4VFH7 > (.F_�)& > F < 1 < M,6�ñ > (@6 Y 6A-_U5(@6'4 < �Vò.6'J > 7 zµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�ØN¾
¾Iz¸�2¾ 2 Ð2ÑXÒ F Y /23�F_1)3 < M > KI6µ÷Dø < �Vò\6'J > z¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Ç
¾Iz¸��Ç � KI6µº y�Ø (@6A3�F < 1�/ > y|��×�×
3 Y /�7+7:6'6A1�� U � Æóº a W zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·z�Ø�Ú
W z_y »X� > FHJ|/2-w7.��6'J > (:/ zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÚ�Ú
W z¸� Ð��L/21I4�7.��6'J > (:/ zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÎ2¾
W z¸½ Ò �L/21I4�7.�¥6'J > (:/ zµz¶zµz¶zµzµz¶z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz·z¶zµz¶zµz¶zµzµz¶z·zêÎ�Î
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�Vz_y � 6A-H6'J > 6'4 > 6'J@K)1)FHJ|/2-Û4)6 > /2F_-H7 < M > KI6¶BXÆ Z F Y /23�F_1)3 zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Ø
�Vz¸� S,K <�>@<�Y 6 > (.FHJ � > /21I4I/2(@4 � > /2(@7 zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz Î
�Vz¸½ � 6A-H6'J > 6'4 > 6'J@K)1)FHJ|/2-Û4)6 > /2F_-H7 < M > KI6¶BXÆ Z 7.��6'J > ( < 7@J < �cU zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|½
�Vz ¾ Z 6'4)4)6A1)F_1)3 � /|E zµz¶zµz·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz y|Ì
¾Iz_y � > / > FH7 > FHJ'7 < M,7 < &)(@J'6'7qM�( <�Y > KI6�Ð2ÑXÒ�4VF0/23�(:/ Y z¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz�¾ ×
¾Iz¸� ¹ F_3�KV[ Y /�7@7C7 > /2(@7GF_1�º y�Ø°zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÇ�×
¾Iz¸½ � > / > FH7 > FHJ'7 < M > KI6 Ê [ð�L/21I4�7.��6'J > (:/ z¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÇ�Ç
¾Iz ¾ S,K <�>@<�Y 6 > (.U < M > KI6·Æ Z � Ç 3�( < &)� z¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÌ�Ç
¾Iz¸Ç � > / > FH7 > FHJ'7 < M,6�ñ > (@6 Y 6A-_Uõ(@6'4�7 < &)(@J'6'7 z¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµz�Ø�½
W z_y � �¥6'J > ( < 7@J < �)FHJ·(@6'7.&)- > 7 z·z¶zµz¶zµzµz¶zµz¶z·z¶zµzµz¶zµz¶zµz¶z·zµz¶zµz¶zµz¶zµz·z¶zµz¶zµzµzêÚ`Ø
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� K)FH7µJ:KL/2� > 6A(¼4)6'7@JA(.F_��6'7µ�L/2( > FHJA&)-0/2(²/�7.�¥6'J > 7 < Mq7 > /2(DM < ( Y / > F < 1ON � OQP1R!> KI65» Y 6A3 /�BX6A�)&)-0/SN�º y�Ø P1R
/21I4 > KI6µJ < 1 > 6A1 > 7 < M > K)FH7 > KI6'7@FH7 z
TVUWT XZY\[^]`_ba^]dce[^Y�fgaVh
Æó1 > KI6¼M < -_- < EGF_1)3 > E < /�7.��6'J > 7 < M � O /2(@6²4VFH7@JA&I7:7@6'4 z Æó1��L/2( > FHJA&)-0/2( > KI6¼M < ( Y / > F < 1 < Mb7 > /2(¶JA-_&I7 > 6A(@7
/21I4õK)F_3�KV[ Y /�7@7X7 > /2(@7GF_1IJA-_&I4VF_1)3 > KI6AF_(CF Y � < ( > /21IJ'6DM < ( � O F_1�3`6A1I6A(:/2- z
ikjlimjli npolq/rtsvuxw �zy w|{O}\s�~ y��
� > /2( > F_1)3�M�( <�Y /Ï�)(@6�[�6�ñVFH7 > F_1)3ô3�F0/21 >XYô< -H6'JA&)-0/2(CJA- < &I4 RI> KI6¶7:6'ù &I6A1IJ'6 < M,6A^`6A1 > 7CFH7G-_F = 6A-_U�/�7qM < -_- < E+7|{
� §�ü � ¦2³ Á�Á�¬R§�£
OI< ( Y / > F < 1 < MqJ < -H4�4)6A1I7@6 Yô< -H6'JA&)-0/2(¼J < (@6'7 < (��I-0/ Y 6A1 > 7 R F_1I4V&IJ'6'4�� U�3�(:/'^ <�> &)(.�)&)-H6A1 > JA- < &I4�MR(:/23�[Y 6A1 > / > F < 1-N�º�/�J �j< E>�®÷D-H6'7@7@6A1 ��×�×2¾ P z � K)FH7 Y 6|/21I7 > KL/ > 7.&)��6A(@7 < 1)FHJ > &)(.�)&)-H6A1IJ'6�(:/2�)FH4V-_U¶�)( < 4V&IJ'6'7
- < J|/2-_F_%|6'4�J <�Y �)(@6'7@7@6'4�� < J = 6 > 7 < Mª3 /�7 R 7 <�Y 6 < MÛEGK)FHJ:K�(@6 Y /2F_1�3�(:/|^cF > / > F < 1L/2-_-_U�� < &)1I4�/21I4��)( < ^cFH4)6> KI6¼F_1)F > F0/2-TJ < 1I4VF > F < 1I79M < (¶J < -_-0/2�I7@6,N�Sª/�4 < /21S� B < (@4V-_&)1I4 ��×�×���� ÷D-H6'7@7@6A1�6 > /2- z¥��×�×�Ç P z WíJ@KL/2(:/�J�[> 6A(.FH7 > FHJ¼4)6A1I7.F > U < M�/2� < & >b���v� J Yp��� /21I4Ë/ > 6 Y �¥6A(:/ > &)(@6 < M ���jã���� ÷ (@6'7@&)- > M�( <�Yè> KI6¼6'ù &L/ > F < 1 < M
7 > / > 6 < M,4V&I7 > U Yô< -H6'JA&)-0/2(+3 /�7CEGF > K�7 < -0/2(C/2�)&)1I4I/21IJ'6'7�N�� /2�)�I7@6A1�6 > /2- zI��×�×�Ç�� � /2(@7 < 1 ��×�×�Ç P z
� §�Ý�ÝRÂ � Á|³
B < 1V[ðK <�Yô< - < 3 < &I7¶3�(:/'^?F > / > F < 1L/2-�J < -_-0/2�I7@6 < Mb� < ( > F < 1I7 < M > KI6�J < (@6'7DF_1 >@<�< � > FHJ|/2-_-_U > K)FHJ =dR �)(@6'7@7.&)(@6�[
7.&)�)� < ( > 6'4��)( <�>@< 7 > 6A-_-0/2(�6 Y �)(.U < 7�EGF > K�F_1)F > F0/2- Y /�7@7@6'7 < M > KI6 < (@4)6A( < M ��� ��� º��>N � /2(@7 < 1 y|Î�Ì�Î�� a / > 6��×�×�× P z � KI6 > 6A( Y 1 < 1V[ðK <�Yô< - < 3 < &I7²J < -_-0/2�I7@6�(@6�M�6A(@7 >@<�> KI6�M�/�J >µ> KL/ >·> KI6�(@6A-0/ > F_^`6�4VFH7 > (.F_�)& > F < 1 < MY / > 6A(.F0/2-wJ:KL/21)3`6'7 R /�7 < �)� < 7@6'4 >@< /ÏK <�Yô< - < 3 < &I7 < (+7@6A-}MR[�7.F Y F_-0/2(CJ < -_-0/2�I7@6 z
� «`«`¦2³`¤�¬R§¥£
WGJ'JA(@6 > F < 1 < M Y / > 6A(.F0/2- < 1 >@< �)( <�>@< 7 > 6A-_-0/2( < �Vò.6'J > 7D/�7 > KI6AU�6A^ < -_^`6 >@< Eb/2(@4 > KI6 Y /2F_1�7@6'ùc&I6A1IJ'6 z OI< (
- < Eq[ Y /�7:7 < �Vò.6'J > 7 > KI6�/�J'JA(@6 > F < 1Ö7 >@< �I7�Eb6A-_-C��6�M < (@6�K UV4V( < 3`6A1Ö�)&)(.1)F_1)3hJ <�Y�Y 6A1IJ'6'7 z � KI6'7@6��)(@6Y /2F_1V[�7@6'ùc&I6A1IJ'6�N�STº � PG< �Vò.6'J > 7 < M
�)ñ)6'4 Y /�7@7 > KI6A1�7.- < EG-_U�/21I4�ùc&L/�7.F}[ðK UV4V( < 7 > / > FHJ|/2-_-_U�J < 1 > (:/�J >X>@<> KI6 Y /2F_1h7@6'ùc&I6A1IJ'6�N�SÛ/2-_-0/�� � > /2K)-H6A( y|Î�Î�½�� a /2(:/t��656 > /2- zÛ��×�×�� P zË¹ < E�6A^`6A( R K)F_3�KV[ Y /�7@7 < �Vò\6'J > 7
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6A^`6A1 > &L/2-_-_U 7 > /2( > �)&)(.1)F_1)3 KcU?4V( < 3`6A1l/21I4Ö4)6A^`6A- < �Ö(:/�4VF0/ > F < 1V[�4V(.F_^`6A1lEGF_1I4)7�/�7 > KI6AU®J < 1 > F_1c&I6 >@<
/�J'JA(@6 > 69/21I4�6A^ < -_^`6C&)� > KI6 Y /2F_157@6'ù &I6A1IJ'6 >@< K <�>.> 6A(G/21I4 Yô< (@6+-_& Y F_1 < &I7q7 > / > 6'7�N�÷D&I4V(.F > % = F ��×�×�� P z
Ã�¬RÁ|¦�© � ¤�¬R§�£
; FH7.(.&)� > F < 1 < M > KI69�)F_( > KõJA- < &I4 R /�7 > KI6��I(@7 > K)F_3�KV[ Y /�7@7G7 > /2(@7b7 > ( < 1)3�-_UôF_1�0I&I6A1IJ'6 > KI6AF_(G6A1 ^?F_( < 1 Y 6A1 >
�cU > KI6AF_(�EGF_1I4)7 R�< & > 0 < E+7 R /21I4 ]Z+ (:/�4VF0/ > F < 1 R /21I4 6A^`6A1 > &L/2-_-_Uþ�¥6'J <�Y 6�7.&)��6A(.1 < ^�/�6 z � KI6 Yô< 7 >Y /�7:7.F_^`6�7 > /2(@7õ3 < 7.&)��6A(.1 < ^�/ /NM > 6A(����ªº�U?( z ø KI6A1 > KI6�(@6 Y 1L/21 >�Yô< -H6'JA&)-0/2(�JA- < &I4ÖKL/�7���6'6A1
4VFH7:7.F_�L/ > 6'4 RV> KI6D(@6'7.&)- > FH7 Yô< 7 > -_Uõ/²JA-_&I7 > 6A( < M,» a 7 > /2(@7 < (C/21�» a /�7@7 < JAF0/ > F < 1 R EGF > K�/21�/�7@7 < JAF0/ > 6'4
J < 7@�L/ > F0/2-T� < �)&)-0/ > F < 1 < M�- < Eb6A( Y /�7@7¶7 > /2(@7*N���F_1)1I6'J = 6A(Ï6 > /2- z,y|Î�Î�½ P z »CM > 6A1 R 7@6A^`6A(:/2-�6A^ < -_& > F < 1L/2(.U
7 > /23`6'7 < Mª7 > /2(qM < ( Y / > F < 1ËJ|/21��¥69M < &)1I4�7.FH4)6D�cUõ7@FH4)6 z
imjlikj�� ��~l�� �¡�¢£}kr�r�¤"sv}dw|r
¥ §L¦�ü�ÂV¤�¬R§�£
� KI6 Yô< 7 >TY /�7@7.F_^`6C7 > /2(@7ªM < ( Y F_1 > KI6C4)6A1I7@6'7 > 6A1 ^?F_( < 1 Y 6A1 > 7b� U²�)( < J'6'7@7@6'7 > KL/ > /2(@6+1 <�> E�6A-_-�&)1I4)6A(\[
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4I/ > / > KL/ > 7.�)(@6|/�4 < 1)-_UDM�( <�Y È ã Ê Ü ��ãË� Ð ���ÛY /23 z � KI6��)(@6'7@6A1 > 4I/ > /C7@�L/21I7wM�( <�Y È ã Ê Ü ��ã Î Y /23
EGK)F_-H69F_1 > (.F_1I7.FHJ¶J < - < (@7 < M Y /2F_1�7@6'ù &I6A1IJ'6¶7 > /2(@7�(:/21)3`69M�( <�Y È ã Ê Ü ãV� Ð Ý ãÚ��Y /23ô7.&)3�3`6'7 > F_1)3 > KL/ >
J < 1 ^`6A( > F_1)3 > KI6²-0/ >.> 6A( < 1I6²F_1 > ( < 4V&IJ'6'7·7 Y /2-_-H6A(·6�ñ > (:/2� < -0/ > F < 1o6A(.( < (@7 z � > F_-_- Rw> KI6²(@6'4)4)6A1)F_1)3��L/ > KI7 R
4)6A��6A1I4VF_1)3 < 1 > KI6AF_(²-H6A1)3 > K R J|/21 7.�L/21 /�-0/2(.3`6õJ < - < (²(:/21)3`65�)& >¼> KI6AUh/23�(@6'6 Eb6A-_-GEGF > K > KI6õ4I/ > / z
WG4)4VF > F < 1L/2-jF_1VM < ( Y / > F < 1Ë/2� < & > Æ � WXWC~3Þµ/2(@6·/|^�/2F_-0/2�)-H6 < 1 > KI6µÆ�1 > 6A(.1I6 > z
¬¾Uõ¿ ßáà [Vh!â É ce[V´VfghB´
é:ã [ð�L/21I4²F Y /23�F_1)3¶Eq/�7T/2�)�)-_FH6'4�/ >ª> KI6G* � » + �c� z � KI6q4I/ > /9Eb/�7 < � > /2F_1I6'4²F_1ô7@6A(.^cFHJ'6 Yô< 4)6b�¥6 > E�6'6A1
º�/'U /21I4 � 6A� > 6 Y ��6A( ��×�×2¾ EGF > K�Æ � W9WC~ / > /¼J'6A1 > (:/2-!Eb/|^`6A-H6A1)3 > K < M��ÑÐ ä�ã 3 Y /21I4�/¼�L/21I4VEGFH4 > K < M� Ð �vã 3 Y z � KI6X4I/ > /µKL/|^`6C��6'6A1 < �I7@6A(.^`6'4 EGF > K5/21 F Y /23�F_1)3 > 6 Y �)-0/ > 6 > KL/ > F_1IJA-_&I4)6'7q/2& >@< [�J:K < �)�)F_1)3 z� KI6Ï�)F}ñV6A-,(@6'7 < -_& > F < 1�Eb/�7 � ÐÒ Ò �|äÑR!> KI6�61��6'J > F_^`6�7@�L/ > F0/2-,(@6'7 < -_& > F < 1�Eb/�7 � ÐÒ Ò(ÞSN O ø ¹ º P z � KI6²JA-_&I7 > 6A(
Eb/�7DJ < ^`6A(@6'4�� U�/ 3�(.FH4 < M ��Î � < 7.F > F < 1I7¶/2( < &)1I4 > KI6ÏJ'6A1 > (:/2-,� < 7.F > F < 1 Z W<Í y|Ú { ��× { ��ÎVz¸Ú /21I4 ; *�~
Íf[ y|Ì { y|× { y|Ú N�� ��×�×�× P (@6'7.&)- > F_1)3�F_1�/ OL< + < M � ÐÒ ��ÓD� ÐÒ å z� KI6ô4I/ > /�(@6'4V&IJ > F < 1þ/21I4 <�> KI6A(¼F Y /23`6 < ��6A(:/ > F < 1I7·Eb6A(@6ô��6A(\M < ( Y 6'4oEGF > K Æ Z W O ^ z¸�Vz_y�y�z¸½ /�� U�º z� J@KI6AUV4I/ÏF_1 > KI6¶J < &)(@7@6 < MÛK)FH7G4VF_�)- <�Y / > KI6'7.FH7 z S � O �)K <�>@<�Y 6 > (.U5Eq/�7C/�J@K)FH6A^`6'4�EGF > K�Æ Z W O © ; WC»C[
S ¹ » � z WX3 /2F_1 R¥> KI6Ï(:/2�)FH4V-_U�^�/2(.U?F_1)351I6A�)&)-0/2(9�L/�J = 3�( < &)1I4�/t�!6'J > 7 > KI6¼ùc&L/2-_F > U < M > KI6Ï�)K <�>@<�Y 6 > (.U
/21I4 > KI6·��6'7 > (@6'7.&)- > 79E�6A(@6�/�J@K)FH6A^`6'4�&I7.F_1)3 > KI6Ï7 = Up� >.> F_1)3�/2-_3 < (.F > K Y Y 6'4VF0/21 z S,K <�>@<�Y 6 > (.FHJ�J|/2-_F}[
�)(:/ > F < 1�Eq/�7X/�J'J <�Y �)-_FH7.KI6'4�&I7.F_1)3 > KI6¶(@6'7.&)- > 7C� U�~�K)F_1)F"��øo/2(.3 /2&ÚN y|Î�Î�Ú P z � KI6µS � O �)K <�>@<�Y 6 > (.U
J <�Y �)(.FH7@6'7/�M� Ý �v� 7 < &)(@J'6'7T4 < EG1 >@< /9-_F Y F >T< M é Ü ��� Ð åÛY /23 z ø�6q/�7:7.& Y 6 > KI6G4I/ > / >@< �¥6qJ <�Y �)-H6 > 6>@<�é Ü � � Y /23 z� KI6 Y /2F_1�(@6'7.&)- > 7ªF_1IJA-_&I4VF_1)3 é [ð�L/21I4��)K <�>@<�Y 6 > (.Uô/2(@6G4VFH7.�)-0/'U`6'4ôF_1 O F_3�&)(@6'7 ½Vz ¾ >@< ½VzÙØ?z � KI6GÆ � WXWC~é:ã �I- > 6A(q4VF(��6A(@7bM�( <�Y > KI6�� < K)1I7 < 1 é �I- > 6A( z OL< ( > KI697:/ Y 69(@6|/�7 < 1I7G/2-_(@6|/�4VU Y 6A1 > F < 1I6'4õF_1 � 6'J > z?�Vz¸�
1 <�>T> KI6+4I/ > /¶�)& >T> KI6GF_1 > (.F_1I7@FHJCJ < - < (@7�/21I4ô(@6'4)4)6A1)F_1)3·�L/ > KI7TKL/|^`6+��6'6A1�J < 1 ^`6A( > 6'45/�J'J < (@4VF_1)3�-_U z OI< (
7.F Y �)-_FHJAF > U é F_1I7 > 6|/�4 < M é:ã FH7G&I7:6'4õF_1 > KI69M < -_- < EGF_1)3 z
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O F_3�&)(@6 �Vz¸Ì {,Æ � W9WC~ é [ð�L/21I4 Yô< 7 /2FHJ < M > KI69JA-_&I7 > 6A(b(@6A3�F < 1 F_1õº y�Ø?z � KI6XJ'6A1 > (:/2-¥� < 7.F > F < 15FH7b/ >qZ W
Í y|Ú { ��× { ��ÎVz¸Ú /21I4 ; *�~`Íä[ y|Ì { y|× { y|Ú N�� ��×�×�× P z B < ( > K�FH7X/ >C> KI6 >@< ��/21I4�6|/�7 >+>@<�> KI6·-H6�M > � > KI6 OI< +
FH7Z� �v�)å*Ó �v� åOå z

¬�U�æ ç�âB[^ÆbY�f5èV±e²MÆbY�fgÇ
À<é8êìëSíÂßmîðï îÌÉ ce[V´VfghB´
Æ >,> &)(.1I6'4 < & >,> KL/ > /DM�6AE �L/2( > FHJA&)-0/2( < �Vò\6'J > 7 < M�F_1 > 6A(@6'7 > (@6'ù &)F_(@6'4 /�4I/2� > F_^`6 < � > FHJ'7,F Y /23�F_1)3¼F_1 < (@4)6A(>@< (@6'7 < -_^`6 > KI6AF_( Yô< (.�)K < - < 3�U z OI< ( > K)FH7C�)&)(.� < 7@6ÏBXWC» � ©�~G»9B9Æ\~bW N�BXWC~G» P N � 6A1)%|6A1�6 > /2- z¥��×�×�½��ZX< &I7@7@6 > 6 > /2- zL��×�×�½ P Eb/�7 > KI6¶��6A(\M�6'J > F_1I7 > (.& Y 6A1 > z�$< F Y �)( < ^`6 < &)(�Æ � WXWC~ < �I7@6A(.^�/ > F < 1I7 < Mw/9K &)3`6C7@F_-_K < &I6 >.> 6C4VFH7 = N�7@6'6 � 6'J > z ¾Iz¸�Vz¸Ç P1R E�6CKL/'^`69/2�)�)-_FH6'4

y|×



M < (X4VF_(@6'J >@< ( ã 7D4VFH7@JA(@6 > F < 1L/2(.U > F Y 6¼F_1 ��×�×�½ /21I4�M < (XJ <�Y �)-H6 Y 6A1 > /2(.UË7:6A(.^cFHJ'6 Yô< 4)6 < �I7@6A(.^�/ > F < 1I7XF_1��×�×�ÇVz � KI6¼F Y /23`6'79Eb6A(@6ÏJ'6A1 > 6A(@6'4 < 1 Z W Í y|Ú { ��× { ��ÌVz_y|Î /21I4 ; *�~ÁÍ�[ y|Ì { y|� { y|×Vz ¾ N�� ��×�×�× P z¶��×�×�½Ê [ð�L/21I4ÏF Y /23�F_1)3¶Eb/�7 < � > /2F_1I6'4²EGF > K�/X�)F}ñ)6A-V7:J|/2-H6 < M ×Vz¸×��`Ø Ò Ò_/21I4ô/ OI< + < M ��Ú Ò Ò Ó ��Ú Ò Ò zª��×�×�Ç > KI6q4VFH7 =
Eb/�7DF Y /23`6'4�F_1 È!ÉËÊ�ñ é Ò$/21I4´ò³Ò z � KI6Ï�)F}ñV6A-T7:J|/2-H6²Eb/�7 × ÐÒ Ò ×Vy|½ /21I4 × ÐÒ Ò ×��`Ø M < ( È!ÉËÊ�ñ /21I4 é ÒIò³Ò
(@6'7.��6'J > F_^`6A-_U z � KI6 OL< + Eb/�7 yA¾ Ò Ò Ó yA¾ Ò Ò M < (ÏÐ�ÑCÒ ÕÖÔ /21I4 ��Ú Ò Ò Ó ��Ú Ò Ò M < ( é Ò z OI< (¶7.F Y �)-_FHJAF > U Ê�ñ é Ò ò Ò
/2(@6¶J|/2-_-H6'4 Ê é ò KI6A(@6|/NM > 6A( z
WX1 <�> KI6A( < �Vò.6'J >b< Mw7@�¥6'JAF0/2-¥F_1 > 6A(@6'7 > Eq/�7q/·K U?��6A(\[�J <�Y �L/�J > ¹���� (@6A3�F < 1�º y�Ø [�]D~ y N�7@6'6 � 6'J > z?¾Iz¸�Vz¸� P z� KI6ôJ < (.(@6'7.� < 1I4VF_1)3�4I/ > / < MG/�(@6A3�F < 1 J|/2-_-H6'4 Å WX(@J Å R EGK)FHJ:KhJ < 1 > /2F_1I7¼º y�Ø [�]¶~ y /�7µEb6A-_-b/�7 <�> KI6A(
F_1 > 6A(@6'7 > F_1)3D7 < &)(@J'6'7 R Eb/�7Û(@6 > (.FH6A^`6'4¼MR( <�Yö> KI6q* � »ë/2(@J@K)F_^`6 z � KI6 < �I7@6A(.^�/ > F < 1I7ªEb6A(@6qJ'6A1 > 6A(@6'4 < 1 Z W
Í y|Ú { ��× { ��ÌVz¸� /21I4 ; *�~°Í [ y|Ì { y|� { y|× N�� ��×�×�× P z � KI6 OI< +®Eq/�7 ��Ú Ò Ò Ó ��Ú Ò Ò /21I4 yA¾ Ò Ò Ó yA¾ Ò Ò M < (qÐ�ÑCÒ Í /21I4Õ (@6'7@�¥6'J > F_^`6A-_U z � KI6C�)F}ñV6A-¥(@6'7 < -_& > F < 15Eb/�7 ×Vz¸×��`Ø Ò Ò R > KI6C-_F Y F > F_1)3 Y /23�1)F > &I4)6'7G/2(@6 È Í ��×Vz¸Ì Y /23 R É
Í y|ÎVz¸½ Y /23 R Ê Í y|ÚVz ¾ Y /23 R /21I4 é Í y|ÌVz¸� Y /23 z
WX-_-�4I/ > /·E�6A(@6X(@6'4V&IJ'6'4õ/21I4õ/21L/2-_U?%|6'4�EGF > KõÆ Z W O /21I4 > KI697 < M > Eb/2(@6X�L/�J = /23`6Dº�»9S � ÆVN Y /2F_1 > /2F_1I6'4
� U Z z ø z ��Uc- = / R Æ Z WXº R 8D(@6A1 < �)-H6 R!O (:/21IJ'6 P z S,K <�>@<�Y 6 > (.FHJ�J|/2-_F_�)(:/ > F < 1�Eq/�7D�¥6A(\M < ( Y 6'4ËEGF > K > KI6
/2FH4 < M < &)(µ/NM < (@6 Y 6A1 > F < 1I6'4oÆ � W9WC~ < �I7:6A(.^�/ > F < 1I7 z � KI6ô/�7 > ( <�Y 6 > (.U�Eq/�7·/�42ò\&I7 > 6'4Ë� UË(@6�M�6A(@6A1IJAF_1)3> KI6+B9WC~G» 7 < &)(@J'6'7�EGF > K > KI6C4)6 > 6'J > F < 1I7 < M > KI6XÆ � W9WC~þ4I/ > / > KL/ > E�6A(@69/�7 > ( <�Y 6 > (.FHJ|/2-_-_U�J|/2-_F_�)(:/ > 6'4
&I7.F_1)3 > KI6 �YÎ�Ï�ÐUÐ 7.&)(.^`6AU z ~ <�Y �)-H6 Y 6A1 > /2(.UõF_1VM < ( Y / > F < 1�/2� < & > BXWC~G»äJ|/21õ��6+M < &)1I45F_1 > KI6DÆó1 > 6A(\[
1I6 >�ó z

¬¾U�ô ²MÆ«Y�fÈÇ"[V¹�X�ÆÌ±zÇmY�]daVÀ�Ç"a^Ækõ

Æó1 < (@4)6A( >@< J <�Y �)-H6 Y 6A1 >Û> KI6ª�)K <�>@<�Y 6 > (.FHJ�4I/ > / < M > KI6TJA-_&I7 > 6A( R E�6T�¥6A(\M < ( Y 6'4 < � > FHJ|/2-`- < Eq[�4VFH7.�¥6A(@7@F < 1
- < 1)3�[�7.-_F > /21I4 Y &)- > F}[ < �Vò\6'J > 7.��6'J > ( < 7@J < � U�N�º�» � P M < (C/ >@<�> /2- < M ¾ ×�½ 7 > /2(@7+/ > ^�/2(.F < &I7GEb/|^`6A-H6A1)3 > KI7 z� KI6AF_(9/2�)�L/2(@6A1 > �)(.F_3�K > 1I6'7@7¶7.�L/21I7D/�(:/21)3`6·M�( <�Y ç Ü ä Ð �·ã ��ãÛY /23�/21I4 < &)( < � > FHJ|/2-Û7.��6'J > ( < 7@J < �cU
FH7G/2- Yô< 7 > J <�Y �)-H6 > 6DEGF > K)F_1 > K)FH7 Y /23�1)F > &I4)6D(:/21)3`6 z � 6'7@7 > KL/21�/Ï4 < %|6A1 < MÛ7 < &)(@J'6'7G/2(@6 Y FH7@7@F_1)3Ï4V&I6>@<²> KI6µ/2& >@<�Y / > FHJ��I��6A(G� < 7.F > F < 1)F_1)3ô�)( < J'6'4V&)(@6 z � KI6µ7 > /2(@7C/2(@6¶4VFH7 > (.F_�)& > 6'4�K <�Yô< 3`6A1I6 < &I7.-_U�/�JA( < 7@7> KI6�JA-_&I7 > 6A(��L6A-H4 < M O F_3 zÛ�Vz¸�Vz Æ�1 > KI6�M < -_- < EGF_1)3 R,> KI6 7 > 6A-_-0/2(¼7@�¥6'J > ( < 7@J < �cU�FH7·7:6A�L/2(:/ > 6'4�M�( <�Y > KI6< �I7@6A(.^�/ > F < 1I7+4)6A^ <�> 6'4��L/2( > FHJA&)-0/2(.-_U >@<²> KI6·7.F_-_K < &I6 >.> 6µ4VFH7 = z

��j÷özjli ¤�ø^u¡ùÑsvw y rOù y ø�ú y�û s� QuænÌolq rªsvuxw
ü_ýmý ¢²ÂV¤ô¤ 	 ³ ü ûÛ¯µþPÿCÿ
�j< Eq[ð(@6'7 < -_& > F < 1Ï7@�¥6'J > ( < 7@J < �cUDEb/�7j��6A(\M < ( Y 6'4¶� U Z z ~�K)F_1)FcF_1 � 6A� > 6 Y ��6A( ��×�×�Ç EGF > K·*TºËº�Æ�N ; 6 =c= 6A(
6 > /2- zjy|Î�Ú�Ì P / >C> KI6µ* � » B �G� F_1�- < Eq[�4VFH7.�¥6A(@7@F < 1�- < 1)3�[�7.-_F > /21I4�º�» � Yô< 4)6 z � KI6·7@-_F > 4VF Y 6A1I7.F < 1I7< M > KI6õ- < 1)3�[�7.-_F > /21I4 > KI6�º�» � E�6A(@6 y ÐÒ Ò Ç Ó Ú ÒH/21I4 y ÐÒ Ò × Ó Ú Ò Ò R (@6'7.��6'J > F_^`6A-_U � 3�(.FH7 Y � �)( < ^cFH4)6'4®/
Eb/|^`6A-H6A1)3 > KËJ < ^`6A(:/23`6 < M å¥å � ã��v�Ïã Î Ý �v��� EGF > KË/21Ë/'^`6A(:/23`6·7@�¥6'J > (:/2-$(@6'7 < -_& > F < 1 < M Ê � ��ä¼� z O F}M�6
4VF(�!6A(@6A1 > 7.-_F > � < 7.F > F < 1I79/21I4 > E <�Y /�7 = 7+Eb6A(@6 < �I7:6A(.^`6'4��)( < ^cFH4VF_1)35&I7CEGF > K Ú�× 7.��6'J > (:/ z � > /21I4I/2(@4)7
M�( <�Y � F_-_^�/Ë� ~ < (.1I6A-_- N y|Î�Î�� P KL/'^`6¶��6'6A1�&I7@6'4 >@< 4)6 > 6A( Y F_1I6¼7 > 6A-_-0/2( > 6 Y �¥6A(:/ > &)(@6'79/21I4�-_& Y F_1 < 7.F > U
JA-0/�7@7@6'7 z *T^`6A1 > &L/2-_-_U R ØN¾ 7 < &)(@J'6'7¼J < &)-H4 ��6ôJA-0/�7@7.F(�L6'4 z ; / > /�(@6'4V&IJ > F < 1 /21I4h/21L/2-_U?7@FH7µEb/�7²J|/2(.(.FH6'4< & > EGF > K�7 > /21I4I/2(@4�Æ Z W O �)( < J'6'4V&)(@6'7 z
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¥�� � ý ü û�� ¨ ¢AÄ � ¥^¥Wü � ý ü Ã��Ëû � ÂV¤�¤ 	 ³ ü ûÛ¯�� � ÿ
Æó1 < (@4)6A( >@< 6�ñ > 6A1I4 > KI6�7@�¥6'J > ( < 7@J < �)FHJ 7.&)(.^`6AU >@< 6A^`6A1oM�/2F_1 > 6A( < �Vò.6'J > 7 R /�4)4VF > F < 1L/2- ç [ð�L/21I4 º�» �
7@�¥6'J > ( < 7@J < �cU�KL/�7D��6'6A1�7.&IJ'J'6'7@7\M�&)-_-_U�/2�)�)-_FH6'4ËM < (D/ >D> KI6²* � »<+ �c� z � KI6 < �I7@6A(.^�/ > F < 1I7DKL/'^`6²��6'6A1
J|/2(.(.FH6'4 < & > F_1 WX�)(.F_-¥/21I45ºË/|U ��×�×�Ì EGF > K Oª� WXºË* � &I7.F_1)3²8¶Æ Z W OªO * ©2ºË* ; ] � W N�Sª/�7@ùc&)F_1)F¥6 > /2- z��×�×�� P � > KI6·4I/ > /ôEb/�7 < � > /2F_1I6'4�F_1�- < Eä(@6'7 < -_& > F < 1 Yô< 4)6 � Ú�ÚVy�zÙØ �)( < ^cFH4VF_1)3�/�Eq/'^`6A-H6A1)3 > K�J < ^`6A(:/23`6
M�( <�Y å¥å�ã Ý �v��ã Îv� �v��� /21I4h/�7.��6'J > (:/2-T(@6'7 < -_& > F < 1 < M Ê � åv���v� z ø�6 < �I7@6A(.^`6'4 ¾ 4VF(��6A(@6A1 > �I��6A(
/2-_- < J|/ > F < 1I756|/�J@K M < ( y K < &)( EGF > K /2�)�)( < ñ?F Y / > 6A-_U Ú�× < �Vò\6'J > 75/21I4 ��Ç 7 = U��I�¥6A(@7�(@6'7.&)- > F_1)3hF_1ë/>@<�> /2- < M ½���× 7 > 6A-_-0/2(G7 < &)(@J'6'7+/21I4 y|×�× �L/�J = 3�( < &)1I4�� < 7.F > F < 1I7 z � KI69�)F_��6A-_F_1I6X�)( < J'6'7@7@6'45F Y /23`6'7qEb6A(@6
M�&)( > KI6A(�/21L/2-_U?%|6'4�EGF > K�Æ Z W O �cUÏJ < -_-H6|/23�&I6'7TMR( <�Y > KI6+W97 > ( < 1 <�Y FHJ|/2-LÆó1I7 > F > & > 6 Rcab< J@Kc& Y N � z º�Q)-_-H6A(
/21I4 Z z øo/ > 6A( Y /21)1 P z � ��6'J > (:/2-qJA-0/�7@7.F(�LJ|/ > F < 1oEq/�7Ï/�J'J <�Y �)-_FH7@KI6'4oEGF > Kh7 > /21I4I/2(@4)7µM�( <�Y a /23�1c&)- <
6 > /2- z N ��×�×�½ P z
�zj÷ö�j�� ¤�ø^u¡ùÑsvw y r>ù y ø\ú y�û s� Qu
	�}\w|�mu ¤�~loõ  y q/u s�svu��¦~lr�
W��)F_� < -0/2(õ1I6A�)&)-0/þ/�7@7 < JAF0/ > 6'4 EGF > K /oK &)3`6�6'4V3`6�[ < 1 4VFH7 = N�7@6'6 � 6'J > z�¾Iz¸�Vz¸Ç P KL/�7õ��6'6A1 < �I7:6A(.^`6'4
7@�¥6'J > ( < 7@J < �)FHJ|/2-_-_U�EGF > K > K)(@6'6²4VF(��6A(@6A1 > F_1I7 > (.& Y 6A1 > 7 � 4)6 > /2F_-H7µ/2(@6Ï3�F_^`6A1��¥6A- < E z � KI6²7.�¥6'J > (:/ Eb6A(@6< � > /2F_1I6'4 >@< 7 > &I4VU5� < 7@7@F_�)-H6¶6A^cFH4)6A1IJ'6DM < (C/�J'JA(@6 > F < 1�4VFH7 = [�4V(.F_^`6A1 < & > 0 < E+7 z
ü¾¥ ¯5û � ¿�ÂV¤�¤ 	 ³ ü û$¯�Ü�����ü
Æó1 ��&)1I6 ��×�×�½ � z � J@K Y FH4 >@< �)(@6AFHJ =l< �I7:6A(.^`6'4 > KI6D�I(@7 > 7@�¥6'J > (.& Y�< M > K)FH7õ1I6A�)&)-0/hEGF > K * O » � ~ �
N a &)%'% < 1)FD6 > /2- z9y|Î�Ú2¾ P / > > KI6�* � » ½Vz¸Ì Y z � KI6�/2�¥6A( > &)(@6Ë-H6A1)3 > K Eb/�7 Ç ã R EGF > K /�EGFH4 > K < M ysÅ
/21I4Ë/�7.-_F >C< (.FH6A1 > / > F < 1��¥6A(.��6A1I4VFHJA&)-0/2( >@<ô> KI6µ�)-0/21I6 < M > KI6¼4VFH7 = z � KI6·7@�¥6'J > (.& Y J <�Y �)(.FH7@6'79/ >@<�> /2-
Eq/'^`6A-H6A1)3 > KÖ(:/21)3`6�M�( <�Y å¥å Þ �v�v�õã Î �v�v��� /21I4 �)( < ^cFH4)6Ë/�7.��6'J > (:/2-C(@6'7 < -_& > F < 1 < M �Vz¸Ú � �)F}ñ)6A- ��� �
> KI65/�J'JA&)(:/�JAU < M > KI6ôEq/'^`6A-H6A1)3 > KI7�J|/2-_F_�)(:/ > F < 1 /2-_- < E+7Ï7:/ Y �)-_F_1)3 < Mq^`6A- < JAF > FH6'7²4 < EG1 >@< ¾ × =?Y 7 ��� z
~ < 1 > / Y F_1L/ > F < 1�M�( <�Yö> KI6 ¹���� (@6A3�F < 1�KL/�7Û��6'6A1²7@&)� > (:/�J > 6'4²� UÏ/|^`6A(:/23�F_1)3 > KI6q6 Y FH7@7.F < 1²M�( <�Y 7:6A^`6A(:/2-< �!7@6 > � < 7.F > F < 1I7 z ; 6 > /2F_-H7²/2� < & >¼> KI6�* � » ½Vz¸Ì Y ì > 6A-H6'7@J < ��6�� /21I4o* O » � ~ ��� /2(@65/'^�/2F_-0/2�)-H6�F_1 > KI6
Æó1 > 6A(.1I6 > z
ü_ý ý ¢²ÂV¤ô¤ 	 ³ ü û$¯Ùþ^ÿCÿ
� z � J@K Y FH4 >@< �)(@6AFHJ =�>@<?<�= /21 <�> KI6A(97.��6'J > (.& Y < M > KI6·7:/ Y 6 < �Vò.6'J > F_1���&)-_U ��×�×�½ EGF > K�*�º�ºËÆb/ >X> KI6
* � » B �G� z � KI6X/2��6A( > &)(@6+-H6A1)3 > K5Eb/�7 Ú ã R EGF > K5/DEGFH4 > K < M ysÅ /21I4 /µ7.-_F >�< (.FH6A1 > / > F < 15��6A(.��6A1I4VFHJA&)-0/2(>@<Ï> KI69�)-0/21I6 < M > KI6D4VFH7 = z WC3 /2F_1 RV> KI6D7.��6'J > (:/ÏJ <�Y �)(.FH7@6¶/ >@<�> /2-!Eq/'^`6A-H6A1)3 > K�(:/21)3`69M�( <�Yèå�å Þ �v�v�9ã
Î �v�v��� /21I4h�)( < ^?FH4)6�/�7.��6'J > (:/2-q(@6'7 < -_& > F < 1 < M �Vz¸Ú � �¥6A(²�)F}ñ)6A- � > KI6�/�J'JA&)(:/�JAU < M > KI6 Eq/'^`6A-H6A1)3 > KI7
J|/2-_F_�)(:/ > F < 1Ö/2-_- < E+7 7:/ Y �)-_F_1)3 < M9^`6A- < JAF > FH6'7�4 < EG1 >@< ¾ × =?Y 7 ��� z � F = 6�/2� < ^`6 Rb> KI6�J < 1 > / Y F_1L/ > F < 1
M�( <�Y > KI6 ¹���� (@6A3�F < 1�KL/�7T��6'6A1ô(@6 Yô< ^`6'4��cU²7@&)� > (:/�J > F_1)3 > KI6C/|^`6A(:/23`6'4 6 Y FH7@7@F < 1�MR( <�Y 7@6A^`6A(:/2- < �!7@6 >
� < 7.F > F < 1I7 z
�p� ü ûhÂV¤ô¤ 	 ³ ü û$¯e� � ÿ
*T^`6A1 > &L/2-_-_U R /b-0/�7 > 7.��6'J > ( < 7@J < �)FHJ,(.&)1·Eb/�7j��6A(\M < ( Y 6'4¶� U Z z ~�K)F_1)F`F_1b��&)-_U ��×�×2¾ EGF > K·]�+D* � N ; 6 =?= 6A(
6 > /2- z!��×�×�× P / >X> KI6²* � »<+ �?� z � KI6 < �I7@6A(.^�/ > F < 1I7DE�6A(@6�J'6A1 > 6A(@6'4 < 1 Z W<Í y|Ú { ��× { ��ÌVz¸� /21I4 ; *b~
Í [ y|Ì { y|� { y|× N�� ��×�×�× P /21I4 > KI6²7.-_F > 3`6 <�Y 6 > (.UËEb/�7 × ÐÒ Ò ½ Ó y|Ì Ò Ò z � KI6²4I/ > /5KL/�7D��6'6A1 < � > /2F_1I6'4�EGF > K
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> KI6 Z 6'45~G~ ;äYô< 7:/2FHJXEGF > K > KI69(@6'4*�I- > 6A( � ¹ S Ø�×�× /21I45JA( < 7@7q4VFH7.�¥6A(@7:6A(G~ ;"! ½ UcFH6A-H4VF_1)3ô/¼7.�¥6'J > (:/2-
(@6'7 < -_& > F < 1 Z < M y�y|×Vz¸×�×�×Vz ø�6�J@K < 7@6ô/51 < 1V[�7 > /21I4I/2(@4�J'6A1 > (:/2-TEq/'^`6A-H6A1)3 > K < M Ì`Ø�× 1 Y z WG4)4VF > F < 1L/2-
F_1VM < ( Y / > F < 1�/2� < & > ]�+D* �$# J|/21���6 < � > /2F_1I6'4õM�( <�Y > KI6¶Æ�1 > 6A(.1I6 > z
¬¾U&% ÉÑh(' ]d[^]\±�â X¾Æ�±zÇ�Y�]\a�À�Ç
a^Ækõ
ø�6 >@<?<�= Ð�[q/21I4ËÒõ[ð�L/21I4�7@�¥6'J > (:/�M < ( Î�Ì /21I4 ��×Vy 7 > /2(@7 R (@6'7@�¥6'J > F_^`6A-_U z � KI6 Ð��L/21I4�7.��6'J > ( < 7@J < �cU< M > KI6+º y�Ø JA-_&I7 > 6A(�KL/�7,��6'6A1 < � > /2F_1I6'454V&)(.F_1)3 > E <¼< �I7:6A(.^cF_1)3µ(.&)1I7�F_1 ��×�×�Ç /21I4 ��×�×�Ì EGF > K Æ � WXWC~
/ > ] � y F_1�7@6A(.^?FHJ'6 Yô< 4)6 z WX1 ×Vz¸Ì+Å Ó y|��×+Å 7.-_F > Eb/�7q&I7:6'4 F_1�7.K < ( > [ðEq/'^`6A-H6A1)3 > K Y 6'4VF_& Y [ð(@6'7 < -_& > F < 1Yô< 4)6*N � ø � y [�º Z�P (@6'7.&)- > F_1)3�F_1�/�7.��6'J > (:/2-j(@6'7 < -_& > F < 1 < M Ç`Ø�×�×Vz � KI6¼Ò �L/21I4�7@�¥6'J > (:/²Eb6A(@6 > / = 6A1
EGF > K > KI6�7:/ Y 6�F_1I7 > (.& Y 6A1 > � > KI6Q�I(@7 > 7@6'7:7.F < 1·F_1 ��×�×2¾ Eq/�7Û�¥6A(\M < ( Y 6'4·F_1Ï^?FH7.F >@< ( Yô< 4)6 R�> KI6�7:6'7@7.F < 1·F_1��×�×�Ç F_1Ï7:6A(.^cFHJ'6 Yô< 4)6 z WX1 ×Vz¸½+Å Ó y|��×+Å 7.-_F > F_1�7.K < ( > [ðEb/|^`6A-H6A1)3 > K�- < Eq[ð(@6'7 < -_& > F < 1 Yô< 4)6�N � ø � y [ �jZ�P
U?FH6A-H4VF_1)3 /²7.��6'J > (:/2-!(@6'7 < -_& > F < 1 < M y|Ç�×�×Vz

7.-_F > EGFH4 > K 7.��6'J > ( < 7@J < �cU Yô< 4)6 Z O F_- > 6A(
Ð��L/21I4�7.��6'J > (:/ ×Vz¸Ì � ø � y [�º Z y|Ç�×�× � �
Ò �L/21I4�7.��6'J > (:/ ×Vz¸½ � ø � y [ �jZ Ç`Ø�×�× � ÷

� /2�)-H6 �Vz¸½ { � 6A-H6'J > 6'4 > 6'J@K)1)FHJ|/2-$4)6 > /2F_-H7 < M > KI6¶B9Æ Z 7.��6'J > ( < 7@J < � U

� KI6G/�J'ù &)FH7@F > F < 1 > 6 Y �)-0/ > 6 Å º < ^`6 �w< � -_F > Å FH7 Y /21I4I/ >@< (.U¼M < (ª7@K < ( > Eb/'^`6A-H6A1)3 > K57.��6'J > ( < 7@J < � UÏ6�ñVJ'6A� >
M < (·(:/2�)FH4?[ð(@6'7.� < 1I7@6 < �I7@6A(.^�/ > F < 1I7 z Æ > �)( < ^?FH4)6'7 > KI6 � < 7@7@F_�)F_-_F > U >@<�< � > /2F_1 > E < F Y /23`6'7²EGF > Kþ&I7@6A(\[
4)61�I1I6'4 < ��7@6 > 7XF_1Ë(.F_3�K > /�7@J'6A1I7.F < 1�/21I4�4)6'JA-_F_1L/ > F < 1���6 > Eb6'6A1�6|/�J:K <�> KI6A( z � KI6Ï4VF(��6A(@6A1IJ'6 < M > KI6'7@6> E < F Y /23`6'7ÏFH7 > KI6 /�J > &L/2-+/�J'ùc&)FH7.F > F < 1hF Y /23`6 > KL/ > J < 1 > /2F_1I7²� < 7.F > F_^`6õ/21I4o1I6A3 / > F_^`6õ7 > /2(@7¼�)& > 1 <
B9Æ Z 7 = U �L/�J = 3�( < &)1I4 z Wö4V(:/'EGF_1)3 < M > KI6¶7@6A-H6'J > 6'4�7.-_F > FH7+7.&)��6A(.F Y � < 7@6'4 < 1 > KI6·/�J'ùc&)FH7.F > F < 1�F Y /23`6
/21I4�/21�F_1 > 6A(:/�J > F_^`6 >@<?< -jFH7G&I7@6'4 >@< J'6A1 > 6A( > KI6µ7.-_F >+< 1�J'6A( > /2F_1�7 > /2(@7 z� KI6�7@�¥6'J > ( < 7@J < �)FHJ < �I7@6A(.^�/ > F < 1 KL/|^`6���6'6A1o��6A(\M < ( Y 6'4�EGF > K > KI6 > 6 Y �)-0/ > 6 Å WC& >@< B < 4L»X1 � -_F > Å /�7
M < -_- < E+7|{ > KI6 > 6A-H6'7@J < ��6ôEq/�7·1 < 4)4)6'4���6 > E�6'6A1 > E < � < 7.F > F < 1I7ÌN�W /21I4 aVP /2- < 1)3 > KI6 7.-_F > z W > 6|/�J@K
� < 7.F > F < 1 � < ( ¾ F Y /23`6'7+Eb6A(@6 < � > /2F_1I6'4�4)6A��6A1I4VF_1)3 < 1 > KI6µ�)(.F_3�K > 1I6'7@7 < M > KI6 < �Vò.6'J > 7 z; &I6 >@<�> KI65(:/2�)FH4V-_Uh^�/2(.U?F_1)3�1I6A�)&)-0/2(��L/�J = 3�( < &)1I4 < 1hM�/2F_(.-_Uh7 Y /2-_-G7@J|/2-H6'7²F > FH7²1 <�> /�4V^cFH7:/2�)-H6 >@<
(@6'4V&IJ'6 > KI6µ4I/ > /�� U > KI6µ7 > /21I4I/2(@4 Y 6 > K < 4 z ]X7.&L/2-_-_UõW a �L/2F_(@79/2(@6µ7.&)� > (:/�J > 6'4�F_1 < (@4)6A( >@< 3`6 > (.FH4< M > KI6D7 = Uô�L/�J = 3�( < &)1I4 z ]X1)-_F = 6 > KI6¶7 = U��L/�J = 3�( < &)1I4 R)> KI6D1I6A�)&)-0/2(G�L/�J = 3�( < &)1I4õFH7qF_1)K <�Yô< 3`6A1I6 < &I7
/21I4 J|/21)1 <�> ��6�7.&)� > (:/�J > 6'4 �cU > K)FH7�/2�)�)( < /�J:K z � KI6A(@6�M < (@6 > KI6��L/�J = 3�( < &)1I4lEq/�7p� >.> 6'4l4V&)(.F_1)3> KI6Ë6�ñ > (:/�J > F < 1ÖM < (56|/�J:KÖMR(:/ Y 6�F_1I4VF_^?FH4V&L/2-_-_U R /21I4 F}M·1I6'J'6'7:7:/2(.U®7@6A^`6A(:/2- > F Y 6'7 RC>@<h< � > F Y F_%|6 > KI6
�L/�J = 3�( < &)1I4®7@&)� > (:/�J > F < 1 z WC�L/2( > M�( <�Y�> KL/ >�Rq> KI6�4I/ > /�KL/'^`6��¥6'6A1 (@6'4V&IJ'6'4Ö/21I4®/21L/2-_U?%|6'4 EGF > K
7 > /21I4I/2(@4¼�)( < J'6'4V&)(@6'7ªEGF > K²Æ Z W O ^ z¸�Vz_y�y�z¸½ / z øo/'^`6A-H6A1)3 > KôJ|/2-_F_�)(:/ > F < 1I7ªEb6A(@6 Y /�4)6�EGF > Kô/2(@Jb7.�¥6'J > (:/
/21I4�» ¹ 7 = U5-_F_1I6'7«N ZX< &I7@7@6A- <�> 6 > /2- zI��×�×�× P F_1 > KI6¼Ò�/21I4�Ð��L/21I4 R (@6'7.�¥6'J > F_^`6A-_U z
Æó1 < (@4)6A( >@<G= 6'6A� > KI6 < �I7@6A(.^�/ > F < 1·61��6'J > F_^`6�E�6�4)6'JAFH4)6'4 >@< 3 < EGF > K < & > 7.&)�I7@6'ùc&I6A1 >j> 6A-_-_&)(.FHJ�7 > /21I4I/2(@4)7
/21I4�0�/ > �L6A-H4)7q/21I4�(@6A-_U < 1 > KI6+7 > /21I4I/2(@4�J|/2-_F_�)(:/ > F < 1I7 z � KI6A(@6�M < (@6 R (@6'7@FH4V&L/2-H7 < M > 6A-_-_&)(.FHJGM�6|/ > &)(@6'7�/2(@6
�)(@6'7@6A1 > F_1õ7 <�Y 6 < M > KI6DÒ �L/21I4õ7.��6'J > (:/ÌN�7@6'6 � 6'J > z W z¸½ P EGK)F_-H6D7 <�Y 6X�)(.F_3�K > 7.��6'J > (:/·7@K < EëMR(.F_1)3�F_1)3
N�7@6'6 � 6'J > z W z¸� /21I4�W z¸½ P z
� KI6�7:6A-H6'J > F < 1Ö/21I4 7.�L/ > F0/2-D4VFH7 > (.F_�)& > F < 1 < M > KI6Ë7 < &)(@J'6'7õ/�JA( < 7@7 > KI6-�L6A-H4ëF_1 O F_3 zq�Vz¸� Eb/�7 Mð/2F_(.-_U
/2(.�)F > (:/2(.U z ø�6¼J'6A1 > 6A(@6'4 < 1I6 < ( > E <5< M > KI6¼�)(.F_3�K > 6A(¶7 < &)(@J'6'7 < 1 >@< > KI6 y|��× Ò Ò 7.-_F >�R EGK)F_-H6 < 1�/'^`6A(:/23`6> E <�>@<�> K)(@6'6Ë/�4)4VF > F < 1L/2-X7 < &)(@J'6'7�KL/2�)�¥6A1I6'4 >@< ��6�J < ^`6A(@6'4ë� U > KI6�7:/ Y 6�7.-_F > � < 7.F > F < 1 z Æó1 > K)FH7
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Eq/'U R�Yô< (@6 > KL/21�KL/2-}M < M > KI6·7 > /2(@7X6A1 > 6A(@6'4 < &)(XÆ Z [�7 / Y �)-H6µ� U��)&)(@6¼J@KL/21IJ'6 z � KI6ÏÆ Z [�7 < &)(@J'6'7X7.�L/21
/21�/2�)�L/2(@6A1 > �)(.F_3�K > 1I6'7@7·(:/21)3`6ÏMR( <�Y ç Ü ã·ã Ý �ªY /23�M < (D� <�> K > KI6 È [X/21I4 > KI6 Ê [ð�L/21I4�7 < &)(@J'6'7 z
Æó1�7@& Y�Y /2(.U R � <�> KË3�( < &)�I7�N < � > FHJ|/2- Ù Æ Z¾P �)( < ^cFH4)6²/�Mð/2F_(.-_U�J <�Y �)-H6 > 6 Y /23�1)F > &I4)6²-_F Y F > 6'4�7:/ Y �)-H6
4 < EG1 >@< /2� < & >+ç-,@��ãÛY /23�EGF > K�/Ï&)1)F}M < ( Y �L6A-H4�J < ^`6A(:/23`6 z
¬�U/. É�hZY�]\fÈhbÀ�fgÇ10æaV¹ga^]dÀ
�$< F_1 > 6A(.�)(@6 >+> KI69�)K <�>@<�Y 6 > (.FHJ¶(@6'7.&)- > 7bF_1 > 6A( Y 7 < MÛJ < - < (\[�J < - < (C/21I4�J < - < (\[ Y /23�1)F > &I4)6·4VF0/23�(:/ Y 7 > KI6
/�4 < � > 6'4þF_1 > (.F_1I7.FHJõJ < - < (@7ô/2(@6 < MXJA(.&IJAF0/2-GF Y � < ( > /21IJ'6 z � KI6AU�F_1�0I&I6A1IJ'6 > KI65�)K <�>@<�Y 6 > (.FHJ�7.��6'J > (:/2-> Uc��6'7 R > KI6C^?FH7.&L/2-�6�ñ > F_1IJ > F < 1 R /21I4 > KI6XJA(.&IJAF0/2-¥ùc&I6'7 > F < 15EGKI6 > KI6A(q/·7 > /2(bKL/�7�F_1VM�(:/2(@6'4 6�ñ)J'6'7@7�N�Æ Z * P z
�zj32"jli �54p}\w û ¤"sv}dw|r
� KI6TF_1 > (.F_1I7.FHJ76dÔ Ö J < - < (@7 < M)7 > /2(@7jKL/|^`6T��6'6A1µ(@6A^?FH6AE�6'4¼� U � J@K Y FH4 > [�÷µ/2-H6A(VN y|Î�Ú�� P zÛ¹ FH7jJ <�Y �)F_-0/ > F < 1
FH7C�L/�7@6'4 < 1 � J@K Y FH4 > [�÷µ/2-H6A(*N y|Î�Ì�Ç P1R¥; 6A& > 7@J@K Y /21�6 > /2- z N y|Î`Ø�Ì P1R /21I4��L/2( > -_U ; /'^?FH7BN y|Î`Ø�Ø P � M < ( O Ç
ì º Ú +öF_1�/�4)4VF > F < 1Ë89-_FH6'7@6�� � /2K)(@6AF98×N y|Î�Ú�× P z
� < K)1I7 < 1ON y|Î�Ì�Ì P �)(@6'7:6A1 > 6'4 > KI6��I(@7 > Û 2 Ð�ÑCÒ�F_1 > (.F_1I7.FHJ5J < - < (@7 R �L/�7@6'4 < 1�1I6|/2(.-_U y|×�×�× 7 > /2(@7 < MC/2-_-
-_& Y F_1 < 7@F > U�JA-0/�7@7@6'7 z � K)FH7C�)F < 1I6'6A(.F_1)3 E < ( = Eq/�7+M < -_- < Eb6'4��cU�/²1 & Y �¥6A( < MTJ < 1 > (.F_�)& > F < 1I7|{bø K)F >.> 6 >
� ^�/21 a (@6'4I/�N y|Î�Ú�× P &I7@6'4 ����Î 7 > /2(@7 < MG-_& Y F_1 < 7.F > U�JA-0/�7@7@6'7¼Æ@Æ+[Z+ /21I4 7.�¥6'J > (:/2- > U?�¥6'7²» Ì [XW �Vz
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B9Æ Z F_1 > (.F_1I7.FHJ¼J < - < (@7+KL/|^`6¶�¥6'6A1�J < 1 ^`6A( > 6'4 >@<ô> KI6 �YÎxÏ\ÐUÐ ©2Æ � W9WC~ �)K <�>@<�Y 6 > (.FHJÏ7.U?7 > 6 Y /�J'J < (@4VF_1)3>@< � 6'J zõ�Vz¸Ú�� F_1 > (.F_1I7.FHJ J < - < (@7µMR( <�Y ; &IJ|/ > Fb6 > /2- z N ��×�×Vy P /21I4 a 6'7@7@6A-_- � a (@6 >.> N y|Î�Ú�Ú P KL/|^`6ô��6'6A1
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È ã ÉeÜ � Ð �vãA@>� Ð �v�bÓ´È É ã Ê ÌCB � Ð � Ý @Ú� Ð ��å
É ã Ê Ü � Ð å Î @>� Ð ���ËÓ«È Ê ãµé Ì ã�� Ð ���A@>� Ð � Þ

~ < 1I7@FH4)6A(.F_1)358¶/2&I7@7.F0/21�6A(.( < (+�)( < �L/23 / > F < 1 R J <�Y �)F_1L/ > F < 1 < M > KI6·/2� < ^`6µ6'ùc&L/ > F < 1I7GU?FH6A-H4)7|{
D È ã É Ü � ÐßÞ �E@>� Ð ��å�Ó«È Ê ãµé Ì�B � ÐßÞ|Î @°� Ð Ý �
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Ê Ü � B � Ð � Î¼Þ Ó«Èðá�ã È Ì ã¦� Ð � � å
ç Ü � B � Ð � Î ã�Ó«Èðá�ã È Ì ã¦� Ð �v���
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È È ã É Ì `Na�a »WcOc R^R\dQÜ È�� ÐâÎ ã��h@>� Ð � Ý �sÌ Ó«È È ã É Ì HJILKNMOM�B È�� Ð � � äg@°� Ð �v��å Ì
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EGK)F_-H6 > KI6 > K)F_(@4��L/2( > /�4)4V(@6'7@7@6'7 > KI6µ7@�¥6'J > ( < 7@J < �)FHJµFH7@7.&I6'7 z
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~ < - < (\[�J < - < (C4VF0/23�(:/ Y 79/2(@6·/Ï� <�> 6A1 > F0/2- >@<?< - >@< F_1 ^`6'7 > F_3 / > 6 > KI6¶�)( < ��6A( > FH6'7 < Mª7 > 6A-_-0/2(+�)K <�>@< 7.�)KI6A(@6'7 R> KI6²F_1 > 6A(@7 > 6A-_-0/2(¼6�ñ > F_1IJ > F < 1 /21I4�� < 7@7.F_�)-H6²JAF_(@JA& Y 7 > 6A-_-0/2(¼6 Y FH7:7.F < 1 z Wí1 < ( Y /2-�7 > 6A-_-0/2(¶�)K <�>@< 7.�)KI6A(@6
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7 > /2(@7C/2(@6¶7:/ > &)(:/ > 6'4�F_1 > KI6·BXÆ Z«R?Yô< 7 > Æ Z 7 < &)(@J'6'7C4 < 1 <�> KL/'^`6Ï/21 < � > FHJ|/2-$J < &)1 > 6A(.�L/2( > z
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O F_3�&)(@6 ½Vz_y { � ~ ; 7·M < (Ï/�7 / Y �)-H6 < M Î2¾ >@< y|Ì�× ^?FH7.F_�)-H6 7 > /2(@7 � > KI6 Y /23`6A1 > /ËJA&)(.^`6ô(@6A�)(@6'7@6A1 > 7 > KI6
- < JA&I7 < Mb&)1)(@6'4)4)6A1I6'4 Y /2F_1o7@6'ùc&I6A1IJ'6ô7 > /2(@7�N � J@K Y FH4 > [�÷µ/2-H6A( y|Î�Ú���� ~�( < E > KI6A( ��×�×�Ç�� ; &IJ|/ > FT6 > /2- z��×�×Vy P,> KI6C3�(@6'6A1 -_F_1I6'7�4)6A1 <�> 6 > KI6+(@6'4)4)6A1)F_1)3²�L/ > KI7 � 4I/�7.KI6'4�M < ( Ê Ü �ÑÐ � N Z FH6 = 6Z� � 6A� < M�7 = U y|Î�Ú�Ç P
/21I4�7 < -_FH45M < ( Ê Ü �ÑÐâÎ-Nð~q/2(@4)6A-_-_F$6 > /2- z!y|Î�Ú�Î P z
�zjlikj�� �¦~�}d�mw|}d{ r y¶û s� Qu �zy w|{ �$�?���Qr j$�����
Æó1·4VF0/23�(:/ Y 7 < M > KI6,M < ( Yäç!ã¶å ^V7 z á5ãXç9Y /2F_1¼7:6'ù &I6A1IJ'6b/21I4µ(@6'4)4)6A1)F_1)39^`6'J >@< (@7Û/2(@6�( < &)3�K)-_U¶�L/2(:/2-_-H6A-
M < (X7@�¥6'J > (:/2- > U?�¥6'796|/2(.-_FH6A( > KL/21Ë÷ ÇVz W97 Y 6A1 > F < 1I6'4�F_1 > KI6¼-0/�7 > 7@6'J > F < 1 R¥> K)FH79�)( < ^?FH4)6'7¶/�7:6A1I7.F > F_^`6Y 6 > K < 4 >@< 4)6 > 6'J > 4)6A^cF0/ > F < 1I79M�( <�Y�> KI6²- < JA&I7 < M�(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6�7 > /2(@7 z O F_3 z!½Vz¸� 7.K < E+7> KI6�J < (.(@6'7@� < 1I4VF_1)3 � ~ ; 7 z � KI6�3�(@6'6A1 -_F_1I6'7ôJ < (.(@6'7@� < 1I4 >@< (@6'4)4)6A1)F_1)3�^`6'J >@< (@7 < M o : Ü Ý Y /23
M < (@6A3�( < &)1I4�6�ñ > F_1IJ > F < 1ÕN�4I/�7.KI6'4 P /21I4�/�4)4VF > F < 1L/2- o : Ü ���ªY /23�/21I4 o : Ü �ÛY /23õF_1Ëº y�Ø N�7 < -_FH4 P
N � 6'J > z�¾Iz_y�z¸Ç P z � KI6·(@6'4)4)6A1)F_1)3õ^`6'J >@< (@79KL/'^`6Ï��6'6A1 > FH6'4 >@< > KI6 Y /2F_1�7@6'ùc&I6A1IJ'6·F_1�7.&IJ@K�/�Eb/'U > KL/ >> KI6¶7@�L/�J'6¶�¥6 > E�6'6A1 > KI6'7@6¶-_F_1I6'7+4)61�I1I6'7 > KI6 Å /2-_- < Eb6'4 Å (@6A3�F < 1�M < ( Y /2F_1V[�7@6'ùc&I6A1IJ'6µ7 > /2(@7 z
�zjlikjV� >� /u��������Qr jQ����� �¦~l}d�mw�}k{
� ~ ; 7XJ < 1I7 > (.&IJ > 6'4�6�ñ)JA-_&I7.F_^`6A-_U5MR( <�Y BXÆ Z J < - < (@7XKL/'^`6·�¥6'6A1�7 > &I4VFH6'4�� U�~�K)F_1)FÛ6 > /2- z N y|Î�Î�� P z � KI6
J <�Y �L/2(.FH7 < 1 < M > KI6G- < JAF < M¥(@6'4)4)6A1I6'4�7 > /2(@7 R Eq/2( Y 4V&I7 >T< M Ø�Ç�× >@< �Vz¸×�×�× ÷f/21I4²�)-0/�J = � < 4VFH6'7 < M y�z¸×�×�×
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O F_3�&)(@6 ½Vz¸� { � KI6 ç9ã�å ^V7 z á ã�ç 4VF0/23�(:/ Y 7bM < ( < � > FHJ|/2-_-_U ^cFH7.F_�)-H6D7 > /2(@7 � 7:/ Y 691 <�> / > F < 1�/�7 O F_3 z?½Vz_y�z� KI6q3�(@6'6A1�-_F_1I6'7�4)6A1 <�> 6 > KI6G(@6'4)4)6A1)F_1)3¼^`6'J >@< (@7TEGF > K o : Ü � Ý Y /23²/21I4 o : Ü ä$Y /23 R (@6'7@�¥6'J > F_^`6A-_U zZ 6'4®4 <�> 7�J < (.(@6'7.� < 1I4 >@< Æ Z * < �Vò\6'J > 7 EGK)FHJ@KëE�6A(@6ËJA-0/�7@7.F(�L6'4 /�7�7.&IJ:K®F_1 > KI6�BXÆ Z 4VF0/23�(:/ Y 7 < MO F_3 zI½Vz¸ÚVz »X�Vò.6'J > 7GEGF > K��L/2( > FHJA&)-0/2(C�)( < ��6A( > FH6'7X/2(@6 Y /2( = 6'4�� UõF_1I4VF_^?FH4V&L/2-w7.U Y � < -H7 z

>@< ½�×Vz¸×�×�× ÷è7@K < E�6'4 > KL/ >µ> KI6 Yô< 7 > J <�Y�Yô< 1)-_U�&I7@6'4 È!ÉËÊ 4VF0/23�(:/ Y KL/�7·7:6A^`6A(:/2-T4VFH7:/�4V^�/21 > /23`6'7|{
F P�� KI6 É ã �L/21I4 Y /'U5��6XJ < 1 > / Y F_1L/ > 6'4�� U56 Y FH7@7.F < 1�/�7@7 < JAF0/ > 6'45EGF > K > KI6XM < ( Y / > F < 1 < M Yô< -H6'JA&)-0/2(
K UV4V( < 3`6A1�/21I4 > KI6¶/2�I7 < (.� > F < 1�� U ¹ � F_1õJ <?< -�7 > 6A-_-0/2(+/ >.Yô< 7.�)KI6A(@6'7 z F_F P * Y FH7@7@F < 15-_F_1I6'7+/�7G7:6'6A156 z 3 z
F_1 ��� /2&)(.F�7 > /2(@7¼J < 1 > (.F_�)& > 657.F_3�1)F(�LJ|/21 > -_Uo/ > y�z¸Ì
3 Y z F_F_F PD� KI6�(@6'4)4)6A1)F_1)3��L/ > Kh/21I4 > KI6ô- < JA&I7 < M
4V&I7 > 6 Y FH7@7.F < 1�/2(@6q^`6A(.U²7.F Y F_-0/2( R�Y / = F_1)3¼/94VFH7@JA(.F Y F_1L/ > F < 1 �¥6 > E�6'6A1 > KI6 > E < 61�!6'J > 7,(:/ > KI6A(T4VF(§�JA&)- > z
W9797@K < EG1�� U�W97.�)F_1¦� a /2(@7 < 1 U°N y|Î�Î2¾ P MR( <�Y < �I7@6A(.^�/ > F < 1L/2-�4I/ > /5F_1 > KI6Ï-_F > 6A(:/ > &)(@6 Rj> KI6²- < JA&I7 < MY /21 U ��� /2&)(.F$7 > /2(@7+/21I4��)( <�>@< 7 > 6A-_-0/2( < �Vò.6'J > 7 Y /'U5Mð/2-_-!F_1 >@<ô> KI6D(@6A3�F < 1 < MÛ1 < ( Y /2- È!ÉËÊ J < - < (@7 z
O F_3 zÛ½Vz¸½ 7.K < E+7 > KI6 ÈjÉËÊ 4VF0/23�(:/ Y M < (²/�7:/ Y �)-H6 < M ¾ ½�½�× 7 > /2(@7 R EGK < 7:6 �)K <�>@<�Y 6 > (.FHJ�6A(.( < (@7�/2(@6
Ç � Ð ��Y /23 z � KI6 Y /23`6A1 > /�JA&)(.^`6�4)6A1 <�> 6'7 > KI6Ï&)1)(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6 R�> KI6²3�(@6'6A1�-_F_1I6'7¶7.K < E> KI6X(@6'4)4)6A1)F_1)3Ï^`6'J >@< (@7+/2�)�)( < �)(.F0/ > 6XM < (bº y�Ø /�7b4VFH7:JA&I7@7@6'4 F_1 � 6'J > zV�Vz¸ÎVz � KI6 < �I7@6A(.^`6'4 J < - < (q(:/21)3`6< M È ã É � Þ /21I4 É ã Ê � Ý F Y �)-_FH6'7 > KL/ >�> KI6�^?FH7.&L/2-+6�ñ > F_1IJ > F < 1ë6�ñ > 6A1I4)7 < ^`6A( Yô< (@6 > KL/21½�Ç Y /23 z+Ú�Ç�Ú N ��×�Æ P+< M > KI6 < �Vò.6'J > 79/2(@6Ï/2� < ^`6 > KI6µ&)�)��6A(C(@6'4)4)6A1)F_1)35�L/ > K R EGK)FHJ@KËFH7 > KI6µ(@6A3�F < 1 < M
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4330 objects
504 (12%) with X-ray
1254 (29%) with IRE

O F_3�&)(@6 ½Vz¸½ { � KI6 È!ÉËÊ 4VF0/23�(:/ Y M < (·/õ7:/ Y �)-H6 < M ¾ ½�½�× 7 > /2(@7 z � < &)(@J'6'7µEGF > K � [ð(:/|UË6 Y FH7@7@F < 1 /2(@6Y /2( = 6'4·EGF > K¼�)-_&I6b/�7 > 6A(.FH7 = 7 z � KI6�3�(@6'6A1·-_F_1I6'7Û4)6A1 <�> 6 > KI6 > (:/21I7\M < ( Y 6'4¼(@6'4)4)6A1)F_1)39^`6'J >@< (@7 N � 6'J z��Vz¸Î P
M < ( > KI6 Y /2F_1þ7@6'ù &I6A1IJ'6�N Y /23`6A1 > / P N ; &IJ|/ > Fq6 > /2- zª��×�×Vy P /21I4 ��� /2&)(.Fq7 > /2(@7pNR(@6'4 P N�ºË6AU`6A(Ï6 > /2- zy|Î�Î`Ø P EGF > K�/Ï-H6A1)3 > K < M o : Ü � �ªY /23ô(@6'7.��6'J > F_^`6A-_U z

3�F0/21 > 7 > /2(@7 z � KI6µM�/�J >X> KL/ > 7@6A^`6A(:/2-Û7 > /2(@7+EGF > K � [ð(:/'U�6 Y FH7@7.F < 1�M�/2-_-$F_1 >@<ô> KL/ > /2(@6|/ RLY F_3�K > 7@&)3�3`6'7 >> KL/ >D> KI6AU�/2(@6¼� < 7@7.F_�)-_U�U < &)1)3 < �Vò.6'J > 7 zµ���VyA¾ N ÇVy¶Æ PX< M > KI6²7 < &)(@J'6'7µ/2(@6Ï- < J|/ > 6'4�F_1 > KI6���1 < ( Y /2-��
(@6A3�F < 1 ��6 > E�6'6A1 > KI6 > E < -H6�M >.Yô< 7 > (@6'4)4)6A1)F_1)3þ^`6'J >@< (@7õ7.&)3�3`6'7 > F_1)3 > KL/ > > KI6AU®/2(@6��L/2( > -_U KI6|/'^?F_-_U
(@6'4)4)6A1I6'4 Y /2F_1 7@6'ùc&I6A1IJ'6ô7 > /2(@7 z�y|��Ç�Ú N ��Î�Æ Pµ< M > KI6 7 < &)(@J'6'7¼/2(@6ô- < J|/ > 6'4�F_1 > KI6(�ó6�ñ)J'6'7@7/�²(@6A3�F < 1
(.F_3�K >+< M > KI69- < Eb6A(G(@6'4)4)6A1)F_1)3��L/ > K z º < 7 >b< M > KI6 Y /2(@69(:/ > KI6A(GJA- < 7@6 >@<Ï> KI6¶/2(@6|/ < M$(@6'4)4)6A1I6'4 Y /2F_1
7:6'ù &I6A1IJ'6X7 > /2(@7TF z 6 z > KI6AUô/2(@6+-_F = 6A-_U ��� /2&)(.F!7 > /2(@7 � ¹ 6A(.�)F_3¼WG6 a 6X7 > /2(@7b/21I4��)( <�>@< 7 > 6A-_-0/2( < �Vò\6'J > 7q/2(@6
M�&)( > KI6A(¶/'Eb/|U�M�( <�Yâ> KI6·(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6¼7 > /2(@7 z � KI6²7 > /2(9EGF > K > KI6Ï7 > ( < 1)3`6'7 > 6�ñ)J'6'7@7XKL/�7É ã Ê Ü �ÑÐ �vå /21I4 È ã É Ü Ý Ð � �DNR1 <�> 7.K < EG1�F_1 O F_3 zI½Vz¸½ P /21I4�(@6'7.FH4)6'7X/ >C> KI6DF_1 > 6A(\Mð/�J'6µ��6 > E�6'6A1> KI6 ¹���� (@6A3�F < 1�/21I4 > KI6D7 < & > K Eb6'7 > 6A(.1 Yô< -H6'JA&)-0/2(+JA- < &I4×N�º y�Ø [ � ø P z � K)FH7q4VF0/23�(:/ Y FH7b4VFH7@JA&I7@7@6'4 F_1Yô< (@6·4)6 > /2F_-jF_1�~�KL/2� z)¾Iz
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��jlimj�� >Ì Qu��������QrÑjQ�������¦~l}\��w�}k{
O F_3 z?½Vz ¾ 7.K < E+7 > KI6 ÈjÉ é 4VF0/23�(:/ Y M < (G/¼7:/ Y �)-H6 < M �Vy|Ú�Ú 7 > /2(@7 R EGK < 7@6 È!É é 6A(.( < (@7G/2(@6°Ç � Ð ��Y /23 z� KI6 Y /23`6A1 > /µJA&)(.^`6C4)6A1 <�> 6'7 > KI6G&)1)(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6 R`> KI6G3�(@6'6A1 -_F_1I6'7�7.K < E > KI6G(@6'4)4)6A1)F_1)3
^`6'J >@< (@7C/2�)�)( < �)(.F0/ > 6DM < (+º y�Ø /�7G4VFH7:JA&I7@7@6'4õF_1 � 6'J > zI�Vz¸ÎVz � KI6 < �I7@6A(.^`6'4�J < - < (G(:/21)3`6 < M È ã É �OÞ
/21I4 É ã é � �ÑÐ ã F Y �)-_FH6'7�/o(:/21)3`6Ë^?FH7.&L/2-¶6�ñ > F_1IJ > F < 1 < M Yô< (@6 > KL/21 ½�Ç Y /23 z � KI6A(@6�/2(@6 �`Ø��
N y|��Æ P,< �Vò.6'J > 7�/2� < ^`6 > KI6+&)�)��6A(�(@6'4)4)6A1)F_1)3¼�L/ > K�F_1 > KI6C(@6A3�F < 1 < M!3�F0/21 > 7 > /2(@7 � /23 /2F_1 7@6A^`6A(:/2- � [ð(:/|U7 < &)(@J'6'7q/2(@6X/ Yô< 1)3 > K)FH7�7 / Y �)-H6 R F_1I4VFHJ|/ > F_1)3 > KI6+U < & > K < M > K < 7@6X7 > /2(@7 z 89F_^`6A1 > KI6+- < E �)K <�>@<�Y 6 > (.FHJ
6A(.( < (@7�N/� � Ð ��Y /23 Pb< M > KI694I/ > /¼� < F_1 > 7qF_1 > K)FH7G4VF0/23�(:/ Y-RV> KI6AF_(q� < 7@F > F < 1I7qKL/'^`6 >@< �¥6 > / = 6A1�7@6A(.F < &I7 zÚ�Î�Ú N ¾Iy¶Æ PC< M > KI6²7 < &)(@J'6'7¶/2(@6¼- < J|/ > 6'4ËF_1 > KI6e��1 < ( Y /2-��Ï(@6A3�F < 1��¥6 > E�6'6A1 > KI6 > E < (@6'4)4)6A1)F_1)3�-_F_1I6'7
7.&)3�3`6'7 > F_1)3 > KL/ >b> KI6AU /2(@6C�L/2( > -_U�KI6|/'^?F_-_Uô(@6'4)4)6A1I6'4 Y /2F_1õ7:6'ù &I6A1IJ'697 > /2(@7 zqy|×Vy|Ú N ¾cØ�Æ P 7 < &)(@J'6'7b/2(@6
- < J|/ > 6'4õF_1 > KI6E�ó6�ñ)J'6'7@7/�X(@6A3�F < 1��¥6A- < E > KI6¶- < Eb6A(C(@6'4)4)6A1)F_1)3 �L/ > K z
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383 (18%) with X-ray
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�zjlikj÷ö >� /u��������Qr jQ�������¦~�}d�mw�}k{
O F_3 z,½Vz¸Ç 7.K < E+7 > KI6 ÈjÉ�Ê é 4VF0/23�(:/ Y M < (ô/Ë7:/ Y �)-H6 < M �Vy�Ø�½ 7 > /2(@7 R EGK < 7@6 ÈjÉËÊ é 6A(.( < (@7�/2(@6wÇ� Ð ��Y /23 z � KI6 Y /23`6A1 > /oJA&)(.^`6�4)6A1 <�> 6'7 > KI6�&)1)(@6'4)4)6A1I6'4 Y /2F_1®7:6'ù &I6A1IJ'6 R 3�(@6'6A1®-_F_1I6'7 7.K < E > KI6
(@6'4)4)6A1)F_1)3�^`6'J >@< (@7ô/2�)�)( < �)(.F0/ > 65M < (�º y�Ø /�7�4VFH7@JA&I7@7:6'4oF_1 � 6'J > z,�Vz¸ÎVz � KI6 < �I7@6A(.^`6'4þJ < - < (²(:/21)3`6< M È ã É �¶Þ�/21I4 Ê ã é � Ý F Y �)-_FH6'7²/�^?FH7.&L/2-�6�ñ > F_1IJ > F < 1 < M Yô< (@6 > KL/21 ½�Ç Y /23Ë/21I4 ¾ Ç Y /23 R
(@6'7@�¥6'J > F_^`6A-_U � > KI6 -0/2(.3`6A(¼^�/2-_&I6 FH7 < �c^cF < &I7@-_UoJ < 1 > / Y F_1L/ > 6'4þ�cUo6�ñVJ'6'7:7Ï6 Y FH7:7.F < 1 z WX- >@< 3`6 > KI6A( y|ÌVy
N Ø�Æ P 7 > /2(@7GMð/2-_-$/2� < ^`6 > KI6·&)�)�¥6A(+(@6'4)4)6A1)F_1)3 �L/ > K R / Yô< 1)3 > KI6 Y /ÏMð/2F_(qMR(:/�J > F < 1 < M � [ð(:/|Uõ7 < &)(@J'6'7 z
Æ > FH7 > KI6A(@6�M < (@6�&)1)-_F = 6A-_U Rq> KL/ > /2-_- < M > KI6 Y /2(@6�-0/ > 6�[ > U?��6�3�F0/21 > 7 > /2(@7 zly�y|��Ì N Ç���Æ P 7 < &)(@J'6'75/2(@6
- < J|/ > 6'4þF_1 > KI6Q��1 < ( Y /2-��õ(@6A3�F < 1 �¥6 > E�6'6A1 > KI6 > E < (@6'4)4)6A1)F_1)3o^`6'J >@< (@7ô7.&)3�3`6'7 > F_1)3 > KL/ >�> KI6AU /2(@6
�L/2( > -_U�KI6|/|^cF_-_U�(@6'4)4)6A1I6'4 Y /2F_1o7@6'ùc&I6A1IJ'6�7 > /2(@7 z5Ú�Ú�Ì N ¾Iy¶Æ P 7 < &)(@J'6'7²/2(@6�- < J|/ > 6'4oF_1 > KI6-�ó6�ñ)J'6'7@7/�
(@6A3�F < 1��¥6A- < E > KI6¶- < Eb6A(C(@6'4)4)6A1)F_1)3 �L/ > K z � K)FH7GFH7 > KI6µ(@6A3�F < 1 < M ��� /2&)(.F$7 > /2(@7 R ¹ 6A(.�)F_3ôWG6 a 6µ7 > /2(@7
/21I4��)( <�>@< 7 > 6A-_-0/2( < �Vò.6'J > 7 z
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378 (17%) with X-ray
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O F_3 z2½Vz¸Ì 7.K < E+7 > KI6 ÈjÊ�Ê é 4VF0/23�(:/ Y M < (ª/X7:/ Y �)-H6 < M �Vy�Ø�Ì 7 > /2(@7 R EGK < 7@6 ÈjÊ é 6A(.( < (@7T/2(@6_Ç � Ð ��Y /23 z� KI6 Y /23`6A1 > /µJA&)(.^`6C4)6A1 <�> 6'7 > KI6G&)1)(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6 R`> KI6G3�(@6'6A1 -_F_1I6'7�7.K < E > KI6G(@6'4)4)6A1)F_1)3
^`6'J >@< (@7C/2�)�)( < �)(.F0/ > 6DM < (Gº y�Ø /�7G4VFH7:JA&I7@7@6'4õF_1 � 6'J > zL�Vz¸ÎVz � KI6 < �I7@6A(.^`6'4�J < - < (G(:/21)3`6 < M È ã Ê � å
/21I4 Ê ã�é � Ý F Y �)-_FH6'79/�^cFH7.&L/2-$6�ñ > F_1IJ > F < 1 < M Yô< (@6 > KL/21 ½�Ç Y /23õ/21I4 ¾ Ç Y /23 R (@6'7@�¥6'J > F_^`6A-_U � > KI6
-0/2(.3`6A(Ï^�/2-_&I65FH7 < � ^?F < &I7.-_U J < 1 > / Y F_1L/ > 6'4þ� U 6�ñ)J'6'7@7Ï6 Y FH7@7.F < 1 zþy|½�Î N Ì�Æ P·< �Vò.6'J > 7�/2(@6�/2� < ^`6 > KI6
&)�)��6A(�(@6'4)4)6A1)F_1)3²�L/ > K R J < 1I7.FH7 > 6A1 > -_U J <�Y �)(.FH7.F_1)3�7 <�Y 6 � [ð(:/'U�7 < &)(@J'6'7 zGy�yA¾ ½ N Ç�½�Æ P�< M > KI6D7 < &)(@J'6'7
/2(@6µ- < J|/ > 6'4�F_1 > KI6"��1 < ( Y /2-��·(@6A3�F < 1Ë�¥6 > E�6'6A1 > KI6 > E < (@6'4)4)6A1)F_1)3õ�L/ > KI7D7.&)3�3`6'7 > F_1)3 > KL/ >X> KI6AU�/2(@6
�L/2( > -_U�KI6|/'^?F_-_U�(@6'4)4)6A1I6'4 Y /2F_1h7@6'ù &I6A1IJ'6 7 > /2(@7 z5Ú�Î2¾ N ¾Iy¶Æ P 7 < &)(@J'6'7¼/2(@6ô- < J|/ > 6'4�F_1 > KI6-�ó6�ñ)J'6'7@7/�
(@6A3�F < 1 z
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O F_3�&)(@6 ½Vz¸Ì { � / Y 6µ1 <�> / > F < 1�/�7 O F_3 zL½Vz¸½Vz
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����� �QrÑj7�������/~l}d�mw�}k{
� KI6D-0/�7 > 4VF0/23�(:/ Y F_1 > K)FH7+7@6A(.FH6'7qFH7 O F_3 zI½VzÙØ 7.K < EGF_1)3 > KI6 É�Ê é J < - < (@7qM < (+/²7:/ Y �)-H6 < M ��Î�Ì`Ø 7 > /2(@7 �> KI6AF_( É�Ê é 6A(.( < (@79/2(@6EÇ � Ð ��Y /23 z � KI6 Y /23`6A1 > /ôJA&)(.^`6¼4)6A1 <�> 6'7 > KI6D&)1)(@6'4)4)6A1I6'4 Y /2F_1�7@6'ùc&I6A1IJ'6 R> KI6·3�(@6'6A1�-_F_1I6'797.K < E > KI6µ(@6'4)4)6A1)F_1)35^`6'J >@< (@7¶/2�)�)( < �)(.F0/ > 6µM < (Cº y�Ø /�794VFH7@JA&I7@7@6'4�F_1 � 6'J > z��Vz¸Î R�> KI6
(@6'4þ-_F_1I6õ7.K < E+7 > KI6õ- < JA&I7 < M ��� /2&)(.FX7 > /2(@7-N�º�6AU`6A(ô6 > /2- zqy|Î�Î`Ø P z � KI6 < �I7@6A(.^`6'4 J < - < (�(:/21)3`6 < MÉ ã Ê �à��/21I4 Ê ã é �à��F Y �)-_FH6'7 /Ë^?FH7.&L/2-+6�ñ > F_1IJ > F < 1 < M Yô< (@6 > KL/21 Ç�× Y /23 /21I4 Ø�× Y /23 R
(@6'7@�¥6'J > F_^`6A-_U zTÊ ã�é FH7 < � ^?F < &I7.-_Uõ6A1)-0/2(.3`6'4�� U56�ñVJ'6'7:7G6 Y FH7@7.F < 1 �IÉ ã Ê FH7q-0/2(.3`6A( > KL/21�F_1 O F_3 zI½Vz¸½
��6'J|/2&I7@6 > K)FH7²4VF0/23�(:/ Y J < 1 > /2F_1I7�7 > /2(@7ÏEGF > K < & > È [ð�L/21I4h4)6 > 6'J > F < 1I7 Y / = F_1)3�F >¼> KI6A(@6�M < (@65� < 7:7.F_�)-H6>@< - <?<�= 4)6'6A��6A(ÏF_1 >@<�> KI65(@6A3�F < 1 z WC1cUcEq/'U R É ã Ê Y F_3�K > /2-H7 < � < 7@7@F_�)-_U��¥6õ6A1)-0/2(.3`6'4þ�cU 6�ñ)J'6'7@7
6 Y FH7:7.F < 1 z WC�L/2( > M�( <�Y y�y|Ç N ¾3Æ P�< �Vò.6'J > 7qF_1 > KI69(@6A3�F < 1 < Mw3�F0/21 > 7 > /2(@7 R yA¾cØN¾ N Ç�×�Æ P�< M > KI697 < &)(@J'6'7
/2(@6²- < J|/ > 6'4�F_1 > KI6 ��1 < ( Y /2-��ô(@6A3�F < 1o�¥6 > E�6'6A1 > KI6 > E < (@6'4)4)6A1)F_1)3�-_F_1I6'7µ7.&)3�3`6'7 > F_1)3 > KL/ >µ> KI6AU�/2(@6
�L/2( > -_U�KI6|/'^?F_-_U�(@6'4)4)6A1I6'4 Y /2F_1�7@6'ù &I6A1IJ'6²7 > /2(@7 zÏy|½`Ø�Ú N ¾ Ì�Æ P 7 < &)(@J'6'7µ/2(@6¼- < J|/ > 6'4ËF_1 > KI6"�ó6�ñ)J'6'7@7/�
(@6A3�F < 1 ��6A- < E > KI6õ- < E�6A(�(@6'4)4)6A1)F_1)3��L/ > K < M > KI6 Y /2F_1 7@6'ùc&I6A1IJ'6 z � K)FH7�4VF0/23�(:/ Y FH7�4VFH7:JA&I7@7@6'4hF_1Yô< (@6·4)6 > /2F_-jF_1�~�KL/2� z)¾Iz
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O F_3�&)(@6 ½VzÙØ { � / Y 6¶1 <�> / > F < 1Ë/�7 O F_3 zI½Vz¸½Vz
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WX- > K < &)3�K > KI6Ë4)61�I1)F > F < 1 < MÏ/21 Æ Z * < �Vò\6'J > 7@6'6 Y 7õ6A^?FH4)6A1 >�R F_1ë�)(:/�J > FHJ|/2- > 6A( Y 7õF > 4)6A�¥6A1I4)7 < 1
^�/2(.F < &I7X/�7@7.& Y � > F < 1I7X�L/2( > FHJA&)-0/2(.-_U�EGKI6A1�4)6A(.F_^`6'4�M�( <�Y BXÆ Zf� ~ ; 7 z � KI6·/�4 < � > 6'4�F_1 > (.F_1I7@FHJ·J < - < (@7
/2(@6�6'ùc&L/2-_-_U�F Y � < ( > /21 > /�7 > KI6�7.- < ��6 < M > KI6²(@6'4)4)6A1)F_1)3��L/ > K z � KI6�J <�Y �)F_1L/ > F < 1 < Mb� <�> K�7.�L/21I7·/
(@6A3�F < 1ôF_1�EGK)FHJ:K Y /2F_1�7@6'ùc&I6A1IJ'6G7 > /2(@7�/2(@6+- < J|/ > 6'4 R F z 6 z ��6 > Eb6'6A1 > KI6G3�(@6'6A1�-_F_1I6'7,F_1 O F_3 z`½Vz¸ÚVz WC� < ^`6> K)FH7²7 > (.F_��6 R 3�F0/21 > 7 R 7.&)��6A(.3�F0/21 > 7ô/21I4 Y /�7@7.F_^`6õSTº � 7 > /2(@7�7.K < &)-H4h�¥6 - < J|/ > 6'4 � > KI65-0/ >.> 6A(�7.K < &)-H4
7.KL/2(@6 7.F Y F_-0/2(ÏJ < - < (²�)( < ��6A( > FH6'7�/�7¼7.&)��6A(.3�F0/21 > 7 z a 6A- < E F > FH7 > KI6 (@6A3�F < 1 < M < �Vò\6'J > 7¼EGF > K Æ Z * z Æ�M
/Ë7 < &)(@J'6õ-_FH6'7²F_1 < 1I6 < ( Yô< (@6 < M > KI6õ(@6'4hKL/ > J:KI6'4ë/2(@6|/�7²F_1 O F_3 zT½Vz¸Ú F > KL/�7²�¥6'6A1>0�/23�3`6'4 /�7�/21
Æ Z * < �Vò.6'J > F_1 > KI6·�)(@6'7@6A1 > E < ( = z � KI6µ�)( < �L/2�)F_-_F > U�M < (X/ > (.&I6µÆ Z * F_1IJA(@6|/�7:6'7CEGF > K > KI6¶1 & Y �¥6A( < M
4VF0/23�(:/ Y 7+F_1�EGK)FHJ:KË/²7 < &)(@J'6µFH7G- < J|/ > 6'4�F_1 > KI6¶KL/ > J@KI6'4Ë/2(@6|/�7 z
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378 (17%) with X-ray
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428 (14%) with X-ray
1361 (46%) with IRE

O F_3�&)(@6 ½Vz¸Ú {¼~ < -_-H6'J > F < 1 < MqB9Æ Zí� ~ ; 7·EGK)FHJ@K�KL/|^`6ô��6'6A1�&I7@6'4 >@< 4)6 > 6A( Y F_1I6 Æ Z * NRKL/ > J@KI6'4 KL/2-}MÞ[
�)-0/21I6'7 P � 7 / Y 6D1 <�> / > F < 1Ë/�7 O F_3 zI½Vz¸½Vz
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~ < - < (\[ Y /23�1)F > &I4)6·4VF0/23�(:/ Y 7«Nð~bº ; 7 P1R EGK)FHJ:K�/2(@6D6'ù &)F_^�/2-H6A1 >+>@<Ï> KI6 ¹ 6A( > %|7.�)(.&)1)3�[ Z &I7@7:6A-_-j4VF0/23�(:/ Y
N ¹ ZC;�P1R /2-_- < E ì�F_1 > KI6õJ|/�7@6 < M9/ Y /2F_1 7@6'ùc&I6A1IJ'657 > /2(µì >@< 4)6 > 6A( Y F_1I6õ� <�> Kþ7.��6'J > (:/2- > Uc��6�/21I4
(@6'4)4)6A1)F_1)3 z S�º � 7 > /2(@7²J|/21þ/2-H7 < ��6 > (:/�J'6'4hF}M > KI6AF_(²(@6'4)4)6A1)F_1)3�FH7 = 1 < EG1 z Æó1 > KI6 J|/�7@6 < MXº y�Ø R
K < E�6A^`6A( R?> KI6+/D�)(.F < (.FI&)1 = 1 < EG1 Y F}ñ > &)(@6 < M!7 > /2(@7,EGF > K�4VF(�!6A(@6A1 > F0/2-L(@6'4)4)6A1)F_1)3 R Æ Z *�4V&I6 >@< JAF_(@JA& Y [
7 > 6A-_-0/2(94V&I7 > /21I4�/�� < 7@7.F_�)-H6ÏSTº � 1L/ > &)(@6Ï4 < 6'791 <�> /2-_- < E /�&)1)FHùc&I6²JA-0/�7@7.F(�LJ|/ > F < 1 z a U�J <�Y �L/2(.F_1)3> KI6²(@6'7@&)- > 79MR( <�Y 4VF(�!6A(@6A1 > ~bº ; 7µ/21I4 > KI6AF_(µJ <�Y �)F_1L/ > F < 1 EGF > K > KI6²(@6'7.&)- > 79M�( <�Y > KI6 � ~ ; 7 R!> KI6
/2� < ^`6D61�!6'J > 7GJ|/21õ�L/2( > -_U ��6X4VFH7:6A1 > /21)3�-H6'4 z Æó1 > K)FH7G7@6'J > F < 1 R /¼1 & Y ��6A( < Mª~bº ; 7qEGF_-_-��¥69�)(@6'7@6A1 > 6'4
EGK)FHJ:K�/2(@6 < Mb7 <�Y 6Ï(@6A-H6A^�/21IJ'6¼M < ( > KI6²4VFH7@JA&I7@7@F < 1�F_1o~�KL/2� z¥¾Iz WöMR&)( > KI6A(µ/2�)�)-_FHJ|/ > F < 1 < Mq~bº ; 79FH7> KI6¶4)6 > 6A( Y F_1L/ > F < 1 < M > KI6µJA-_&I7 > 6A(+4VFH7 > /21IJ'6·� U5%|6A( < [ó/23`6 Y /2F_1�7@6'ùc&I6A1IJ'6�N��¥W9º � P � >.> F_1)3 z
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O F_3�&)(@6 ½Vz¸Î { � KI6 á r2æ ã á ~bº ; M < (D/�7 / Y �)-H6 < M ¾ Ú�½ ^cFH7@F_�)-H6¼7 > /2(@7 z � KI6Ï7 < -_FH4�JA&)(.^`6pN Y /23`6A1 > / P
4)6A1 <�> 6'7 > KI6,- < JA&I7 < M Y /2F_1¼7@6'ù &I6A1IJ'6�7 > /2(@7�M�( <�Yfa × >@< ÷ Ç N � J@K Y FH4 > [�÷µ/2-H6A( y|Î�Ú���� ; &IJ|/ > F 6 > /2- zN��×�×Vy P
J < (.(@6'J > 6'4¼M < (T/+1 < ( Y /2-?M < (@6A3�( < &)1I4�6�ñ > F_1IJ > F < 1 < M � Y /23µ/21I4�/C4VFH7 > /21IJ'6 Yô< 4V&)-_&I7 < Mj© ã ò Ü �v� Ð å z� KI6�3�(@6'6A1¼-_F_1I6b4)6A1 <�> 6'7 > KI6T(@6'4)4)6A1)F_1)3D^`6'J >@< ($M < (Ûº y�Ø J < (.(@6'7.� < 1I4VF_1)3 >@< o : Ü ä$Y /23 � F > 7:6A�L/2(:/ > 6'7
7@�¥6'J > (:/2- > Uc��6'7+6|/2(.-_FH6A(+M�( <�Y > K < 7@6 > KL/ > /2(@6µ-0/ > 6A( > KL/21�W ×Vz

��Ì



��j��zjli >Ì Quª�«�QrÑjQ���?���¦~�}d�mw�}k{
OI< ( ¾ Ú�½ < M > KI6 < � > FHJ|/2-_-_U·�)(.F_3�K > 7 > /2(@7ÛEGK < 7@6b�)K <�>@<�Y 6 > (.FHJG6A(.( < (@7T/2(@6�-H6'7:7 > KL/21 ×Vz_y Y /23 > KI6qJA-0/�7@7.FHJ|/2-á ^V7 zªæ ãËá 4VF0/23�(:/ Y FH7q7.K < EG1õF_1 O F_3 z?½Vz¸ÎVz � KI697 < -_FH45JA&)(.^`6ËN Y /23`6A1 > / P 4)6A1 <�> 6'7 > KI69- < JA&I7 < M > KI6Y /2F_1V[�7@6'ùc&I6A1IJ'6qM�( <�Y » ½ >@< ÷ Ç N � J@K Y FH4 > [�÷µ/2-H6A( y|Î�Ú���� ; &IJ|/ > FL6 > /2- zc��×�×Vy P1R /�4I/2� > 6'4�M < (�/D4VFH7 > /21IJ'6< M �Vz_y = ��J�/21I4o/õ&)1)F}M < ( Y 1 < ( Y /2-�M < (@6A3�( < &)1I4 6�ñ > F_1IJ > F < 1 < M � Y /23 z � KI6ô4)6A(@6'4)4)6A1I6'4o^`6A(@7@F < 1 < M> K)FH794VF0/23�(:/ Y EGF_-_-Û�¥6¼4VFH7@JA&I7@7@6'4�F_1 � 6'J > z�¾Iz+¹ < E�6A^`6A( R�< �Vò.6'J > 79EGF > K�7.��6'JAF0/2-$�)( < ��6A( > FH6'7XKL/'^`6Ï�¥6'6A1
4)6'7.F_3�1L/ > 6'4hEGF > Kþ�L/2( > FHJA&)-0/2(ô7.U Y � < -H7²�¥6'J|/2&I7@657 <�Y 6 < M > KI6 Y EGF_-_-G4VFH7:/2�)��6|/2(ÏF_1 > KI6õ4)6A(@6'4)4)6A1I6'4
^`6A(@7.F < 1 < M > K)FH7C4VF0/23�(:/ Y N � 6'J > zI¾Iz_y�zÙØ P
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O F_3�&)(@6 ½Vz_y|× { � KI6 ç r2æ ãoç ~bº ; M < (C/²7:/ Y �)-H6 < M ��ÇVy ^?FH7.F_�)-H6¶7 > /2(@7 � 7:/ Y 6¶1 <�> / > F < 1�/�7 O F_3 zL½Vz¸ÎVz
��j��zj�� >Ì Qu¬��Qr jQ�����®�S~�}d�mw�}k{
Æó1 < (@4)6A( >@<�< � > /2F_1 /�4VF(��6A(@6A1 > ^cFH6AE < M > KI6�/2� < ^`6õ(@6'7.&)- > 7�/21 <�> KI6A( < � > FHJ|/2-D~bº ;âç ^V7 zhæ ã®ç
KL/�7G��6'6A1�J < 1I7 > (.&IJ > 6'4�M < ( ��ÇVy 7 > /2(@7GEGF > K��)K <�>@<�Y 6 > (.FHJÏ6A(.( < (@7+-H6'7@7 > KL/21 ×Vz_y Y /23�N O F_3 zL½Vz_y|× P z � KI6
7 < -_FH4�JA&)(.^`6X4)6A1 <�> 6'7 > KI6G- < JA&I7 < M > KI6 Y /2F_1�7@6'ùc&I6A1IJ'6qM�( <�Yía × >@< ÷ Ç N � J@K Y FH4 > [�÷µ/2-H6A( y|Î�Ú���� ; &IJ|/ > F
6 > /2- z���×�×Vy P1R /�4I/2� > 6'4�M < (9/�4VFH7 > /21IJ'6 < M �Vz_y = ��JÏ/21I4�/�&)1)F}M < ( Y 1 < ( Y /2-wM < (@6A3�( < &)1I4�6�ñ > F_1IJ > F < 1 < M� Y /23 z WX7C�¥6�M < (@6 RI> KI6·3�(@6'6A1�-_F_1I6¼4)6A1 <�> 6'7 > KI6¼7.�¥6'JAF0/2-w(@6'4)4)6A1)F_1)35^`6'J >@< (D/�7X/2�)�)( < �)(.F0/ > 6·M < (9º y�Ø
N�7@6'6 � 6'J > zI�Vz¸Î /21I4 ¾Iz_y�z¸Ç P EGF > K�/Ï-H6A1)3 > K�J < (.(@6'7.� < 1I4VF_1)3 >@< o : Ü ä$Y /23 zb½�Î 7 > /2(@7G-_FH6DF_1 > KI6D(:/21)3`6ç � ���ÛY /23h/21I4 æ ãëç°¯ Þ Y /23 /21I4 J < &)-H4 ��6�7.��6'J > ( < 7@J < �)FHJ|/2-_-_UþJA-0/�7@7.F(�L6'4 z WX�L/2( > MR( <�Y > KI6
6�ñV�¥6'J > 6'4�» a 7 > /2(@7 R 1)F_1I6 < M > KI6 Y /2(@69-0/ > 6A( > KL/21�8 × /21I4�7.F}ñ < M > K < 7@691)F_1I6¶7.K < E � [ð(:/'U56 Y FH7@7.F < 1 z
WX�)�L/2(@6A1 > -_U > KI6¾�I(@7 > STº � 7 > /2(@7+F_1�º y�Ø ��6'J <�Y 6¶^?FH7.F_�)-H6 z

�`Ø



�zj���jV� >� /u����zrÑj±���°� �¦~�}d�mw�}k{
� KI6 È ^V7 z�È ã É 4VF0/23�(:/ Y FH7C/Ï� <�> 6A1 > F0/2- >@<c< -!F_1 > KI6µ�)(@6'7@6A1 > 7 > &I4VU ��6'J|/2&I7@6DF > �)( < ^cFH4)6'79/Ï�)( < /�4
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� U53 /�7@6 < &I7XJAF_(@JA& Y 7 > 6A-_-0/2(C4VFH7 = 7 z� KI6�1I6�ñ > ÈjÉËÊ 7@&)(.^`6AU³N ¹ /21I7 < 1ë6 > /2- zCy|Î�Î`Ø P �)(@6'7@6A1 > 6'4ë� < 7@F > F < 1I7�M < ( ½�Ç�Ç Æ Z < �Vò.6'J > 7ôEGF > K)F_1
/ å Ò ÓÚå ÐÒ Ý �L6A-H4 � > KI6A(@65FH7�/�7.UV7 > 6 Y / > FHJ < �!7@6 >Ï< M y ÐÒ Ò Î ��6 > E�6'6A1 > KI6'7:6 Æ Z � < 7@F > F < 1I7²/21I4þ6 z 3 z > KI6
WC~bÆ � M�(:/ Y 6,N�/2-_F_3�1I6'4 >@< � ºËW �)� P z S,K <�>@<�Y 6 > (.FHJ²-_F Y F > 7DEb6A(@6 È � � Þ Ð ä$Y /23 R É � � Þ Ð ��Y /23 R /21I4Ê � � �ÑÐ Ý Y /23 z � K)FH7µ7 > &I4VU�Eq/�7DM < JA&I7@6'4�/ >¶> KI6 Yô< (@6 Y /�7@7@F_^`6ÏJA-_&I7 > 6A( Y 6 Y ��6A(@7¼/21I4�F > 7D(@6'7.&)- > 7
/2(@6¶4VFH7@JA&I7@7:6'4õF_1 � 6'J > z)¾Iz_y�zÙØ /21I4 ¾Iz_y�z¸Î
��F0/21)3õ6 > /2- z N ��×�×�� P J < 1I4V&IJ > 6'4�/21Ë6�ñ > 6A1I7@F_^`6 ÈjÉËÊ 7.&)(.^`6AU�J < ^`6A(.F_1)3�/21�/2(@6|/ < M � � Þ Ò ÓÚ� Þ Ò EGF > K����Ë -_F Y F > F_1)3 Y /23�1)F > &I4)6'7 < M È � ��ã Ð ä$Y /23 R É � ��ã Ð Ý Y /23 R /21I4 Ê � �ªä Ð �ÛY /23 R /21I4 Yô< (@6 > KL/21��ÌVz¸×�×�×�Ê [ð�L/21I4�7 < &)(@J'6'7+F_1 > KI6µ6A1 > F_(@6��L6A-H4 z ]X7@F_1)3 /²4VFH7 > /21IJ'6 < M y�z¸Ì = �¥J > KI6AU F_1 > 6A(.�)(@6 > 6'4 > KI6·Æ Z
~bº ; /�7 >@< ��6ÏJ <�Y � < 7@6'4 < Mb/ J < 1)3�(@6A3 / > F < 1 < M�F_1 > 6A( Y 6'4VF0/ > 6�[ >@< K)F_3�KV[ Y /�7@7¶7 > /2(@7XF_1 > KI6ÏJ'6A1 > (:/2-
(@6A3�F < 1�7.&)(.( < &)1I4)6'4�� U�/�7@6'J < 1I4�3`6A1I6A(:/ > F < 1 < M,U < &)1)3`6A(X7 > /2(@7GF_1 > KI6¶1I6A�)&)-0/2(X�L/2(@7 z�¹ < Eb6A^`6A( R 4V&I6>@< � <�> K > KI691 < 1V[ð&)1)F}M < ( Y (@6'4)4)6A1)F_1)3 < M > KI69JA-_&I7 > 6A( Y 6 Y �¥6A(@7+/21I4 > KI69U < & > K < M > KI6D7 > /2(@7bF_1�º y�Ø R
> KI6b� < 7@F > F < 1�EGF > K)F_1�/21ôBXÆ Z ~bº ; FH7ÛMð/2(ÛMR( <�Y ��6AF_1)3D&)1)FHù &I6 z � K &I7 R`> K < 7@6GJA-0/�7@7@F(�LJ|/ > F < 1I7�/2(@6q-_F = 6A-_U>@< ��65J < 1 > / Y F_1L/ > 6'4þ� Uo&)1 = 1 < EG1þ6A^ < -_& > F < 1L/2(.Uh61��6'J > 7ÏEGKI6A(@65STº � 7 > /2(@7 Y /|Uo7.F Y &)-0/ > 6õ6|/2(.-_FH6A(
7.��6'J > (:/2- > Uc��6'7 z *,^`6A1 > &L/2-_-_U R �`F0/21)3Ï6 > /2- z N ��×�×�� P � < 7 > &)-0/ > 6'4õ/ > K)F_(@4�� < �)&)-0/ > F < 1 < Mj(@6'4�7 > /2(@7�F_1 > KI6
7 < & > KcE�6'7 > 6A(.1��L/2( > J < F_1IJAFH4VF_1)3 EGF > K > KI6 Yô< -H6'JA&)-0/2(DJA- < &I4 z a /�7@6'4 < 1 > KI6 < �I7@6A(.^`6'4 É ã Ê J < - < (@7> KI6AU�/2(.3�&I6 > KL/ >+> KI6'7@6D(@6'4�7 > /2(@7C/2(@6¶U < &)1)3�7 > 6A-_-0/2( < �Vò\6'J > 7«NÞï � »97 P EGF > K�F_1 > (.F_1I7.FHJ·J < - < (X6�ñVJ'6'7@7 z� KI6A(@6ôEb6A(@65/2-H7 < / >.> 6 Y � > 7 >@< 6�ñ > 6A1I4 > KI6�Eb/'^`6A-H6A1)3 > K J < ^`6A(:/23`6 >@< ½Vz¸Ú
3 Y {�89F0/2(@4o6 > /2- z N y|Î�Î2¾ P
�)(@6'7@6A1 > 6'4 Ê [X/21I4 é [ð�L/21I4�F Y /23`6'7 < M > KI6�7 < & > KcE�6'7 > 6A(.1h(@6A3�F < 1�EGF > Ko/ M < JA&I7 < 1 > KI6²F_1 > 6A(@7 > 6A-_-0/2(
4V&I7 > 3�(:/2F_1I7 z W97T/9� Uc[ð�)( < 4V&IJ >,> KI6AUÏ-_FH7 > 6'4 Ø 6�ñ > (@6 Y 6A-_U¼(@6'4 < �Vò.6'J > 7VN Ê ã�é�¯ �ÑÐßÞ Y /23 P EGK)FHJ:KôE�6A(@6
F_1 > 6A(.�)(@6 > 6'45/�7ªU < &)1)3·7 > /2(@7ªF_1�/9^`6A(.U²6|/2(.-_UÏ6A^ < -_& > F < 1L/2(.U�7 > /23`6�N�7:6'6 � 6'J > z�¾Iz¸�Vz¸� /21I4 � 6'J > z�¾Iz¸�Vz¸½ P z W
7.&)�I7@6'ùc&I6A1 > - < Eq[ð(@6'7 < -_& > F < 1�N Ç ÐÒ Ò Ì P ÈjÊ é 7@&)(.^`6AU¼�cU²WX1I4 < 6 > /2- z N ��×�×�� P J < ^`6A(@6'4 /¶(@6A3�F < 1 < M Ý � Ò Ó Ý � Ò
/21I4�(@6A^`6|/2-H6'4 ½�Ú 7 < &)(@J'6'7T�)(.F_3�K > 6A( > KL/21 Ø Y /23Ï/ > ½Vz¸Ì`Ø"3 Y z W Yô< 1)3 > KI6 Y E�6A(@6 y|½ = 1 < EG15» a 7 > /2(@7
N�7@6'6 � 6'J > z)¾Iz_y�zÙØ P1RI> E <�= 1 < EG1�ï � »97C/21I4 > K)(@6'6Dï � »öJ|/21I4VFH4I/ > 6'7 z� KI6q7 < M�/2(,4)6'6A��6'7 > Æ Z ^?FH6AEhFH7 > KI6 ÈjÉ�Ê é 7@&)(.^`6AUµ�)(@6'7@6A1 > 6'4²F_1 > K)FH7ªE < ( = N O F_3 z`�Vz¸� P z � KI6 �L6A-H4²7.F_%|6
/ > È!ÉËÊ FH7q/2� < & >^å ÐÒ ä¾Ó�ã ÐÒ ÎÏ/21I4õJ < 1 > /2F_1I7 y|ÚVz¸Ç�×2¾�Ê [ð�L/21I4õ7 < &)(@J'6'7q4 < EG1 >@< /µ-_F Y F > F_1)3 Y /23�1)F > &I4)6< M ��×Vz_y Y /23 z WC-_- Ì�×�Ì WC~bÆ � 7 < &)(@J'6'7µJ < 1 > /2F_1I6'4�F_1 > K)FH7µJA-_&I7 > 6A(��L6A-H4�KL/'^`6 Æ Z J < &)1 > 6A(.�L/2( > 7 z � KI6é [ð�L/21I4�7@&)(.^`6AU�J < ^`6A(@7¼/5(@6A3�F < 1 < M � ÐÒ �ÌÓ×� ÐÒ ä /21I4�J <�Y �)(.FH7@6'7b�<� ä¼�v� 7 < &)(@J'6'7¶4 < EG1 >@< / -_F Y F >µ< Mé Ü ��å Ð Ý Y /23 z� KI6 ÈjÉËÊ � ~ ; N O F_3 z)¾Iz¸½ P J < 1 > /2F_1I7 ¾ ½�½�× 7 > /2(@7 >@< Eb/2(@4Ëº y�Ø EGF > K��)K <�>@<�Y 6 > (.FHJ¼6A(.( < (@7C-H6'7@7 > KL/21×Vz_y Y /23¼/ > 6|/�J:K�Eb/|^`6A�L/21I4 z � KI6+7:/ Y �)-H6+F_1IJA-_&I4)6'7 Ç�×2¾ N y|�sÆ P � [ð(:/'U�7 < &)(@J'6'7�/21I4 y|��Ç2¾ N ��ÎsÆ P 7 > /2(@7
EGF > K)F_1 > KI6CÆ Z *�(@6A3�F < 1 z Æ > 7.K < E+7 > E < J < 1IJ'6A1 > (:/ > F < 1I7 < Mj7 < &)(@J'6'7�EGF > K5/D�)( < 1 < &)1IJ'6'453 /2� / > /2� < & >×Vz¸Ú Y /23Ì� È ã É � � Ð ��Y /23 z Æ�M > K)FH7C3 /2��E�6A(@6·�)&)(@6A-_U�4V&I6 >@< 6�ñ > F_1IJ > F < 1�F > E < &)-H4�J < (.(@6'7.� < 1I4 >@<
/2� < & > Ø Y /23Í� o : � ���ªY /23 z ��F0/21)3�6 > /2- z N ��×�×�� P (@6A� < ( > /57.F Y F_-0/2(¶3 /2��F_1 > KI6AF_(ôÐ2ÑXÒ 4VF0/23�(:/ Y
/21I4¼F_1 > 6A(.�)(@6 >T> KI6 > E < 3�( < &)�I7 < M < �Vò.6'J > 7ª/�7 Å�ÎÑ$x&�Ú'%�%�Ú1$]Ú'%ÐÏ Õ Ö�&�Ú Ü &5ÖÑÎ $\%�Ò Ó�Û #�& Ó #�$�%�&�Ú'%�%YÚ1$½Ú'%ÐÏ Ó�ØÔÎ Ó�Û Ú &×�Ú�×7Õ�Ú1&b#v$�%$Õg#¾Ó�Ö Ü &5ÖÑÎÑ$�%�Ò Ó�Û #�& Ó Å�z� KI6A(@6DFH7G-_F >.> -H6µ4 < &)� >C> KL/ >+Yô< 7 >+< M > KI6DKI6|/'^?F_-_U5(@6'4)4)6A1I6'4�7 > /2(@7C/2� < ^`6 > KI6D3 /2����6A- < 1)3 >@<²> KI6¶6 Y [
��6'4)4)6'4ôJA-_&I7 > 6A(�/�7,EGF > 1I6'7:7@6'4�� U²1c& Y 6A( < &I7�Æ Z *o/21I4 � [ð(:/|U²7 < &)(@J'6'7�/ Yô< 1)3 > K)FH7�7:/ Y �)-H6 z � F = 6AEGFH7@6 R> KI6A(@6q/2(@6 Y /21cU·7 < &)(@J'6'7ªEGF > K > KI6 �Vz¸½
3 Y ~G» �L/21I4ÏF_1Ï6 Y FH7@7@F < 1�/21I4²/2�I7 < (.� > F < 1 > KL/ > 7.KL/2(@6b6 z 3 z > KI6
7:/ Y 6C(:/21)3`6 < Mj^?FH7.&L/2-�6�ñ > F_1IJ > F < 1�N�7@6'6 � 6'J > z ¾Iz_y�z¸Î /21I4 ¾Iz_y�z_y|× P z Æ�1�M�/�J >�Rc> KI6 Å (@6'4)4)6'7 > Å 7 < &)(@J'6XF_1 > KI6ÈjÉ�Ê 7:/ Y �)-H6qEGF > K É ã Ê Ü �ÑÐ åÛY /23µFH7ª1 <�> /X�L/�J = 3�( < &)1I4ô7 > /2(ª�)& > F > KL/�7,Æ Z *�/21I4²7.K < E+7 > KI6+~G»
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O F_3�&)(@6 ¾Iz¸½ { ÈjÉËÊ 4VF0/23�(:/ Y < M ¾ ½�½�× 7 > /2(@7 >@< Eq/2(@4oº y�Ø?z � KI6�7 < -_FH4 Y /23`6A1 > /�JA&)(.^`6ô4)6A1 <�> 6'7 > KI6
- < JA&I7 < M+&)1)(@6'4)4)6A1I6'4 º � 7 > /2(@7pN ; &IJ|/ > Fq6 > /2- zÛ��×�×Vy P1R,> KI6 (@6'4 -_F_1I6 J < (.(@6'7.� < 1I4)7 >@<�> KI6 - < JA&I7 < M��� /2&)(.F¥7 > /2(@7ZN�ºË6AU`6A(�6 > /2- z�y|Î�Î`Ø P z Z 6'4)4)6A1)F_1)3·^`6'J >@< (@7�EGF > K�/D-H6A1)3 > K < M o : Ü � �ªY /23�/2(@6C4V(:/|EG1 z
~�U /21 7@ù &L/2(@6'7T(@6�M�6A( >@< 7.�¥6'J > ( < 7:J < �)FHJ|/2-_-_U²JA-0/�7:7.F(�L6'4�K)F_3�KV[ Y /�7@7�7 > /2(@7�N�7@6'6 � /2�)-H6 ¾Iz¸� P1R �)-_&I6C/�7 > 6A(.FH7 = 7
J:KL/2(:/�J > 6A(.F_%|6¶7 > /2(@7�EGF > K � [ð(:/'U�6 Y FH7:7.F < 1 z B <�> 6 > KL/ > 7 <�Y 6 < M > KI6 Y /�7@7.F_^`6 < �Vò\6'J > 7b-_FH6XF_1 > KI6X(@6A3�F < 1< M ��� /2&)(.FC7 > /2(@7 z � KI6�4VF0/23�(:/ Y F_1IJA-_&I4)6'7 < 1)-_Uþ4I/ > /Ë� < F_1 > 7�EGF > K �)K <�>@<�Y 6 > (.FHJ�6A(.( < (@7�-H6'7:7 > KL/21×Vz_y Y /235/ > 6|/�J@K�Eq/'^`6A�L/21I4 z
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O F_3�&)(@6 ¾Iz ¾ { � �L/ > F0/2-q4VFH7 > (.F_�)& > F < 1 < M+7 > /2(@7 >@< Eq/2(@4þº y�Ø 3�( < &)��6'4þ/�J'J < (@4VF_1)3 >@<�> KI6AF_(¼� < 7.F > F < 1oF_1> KI6 ÈjÉËÊ 4VF0/23�(:/ Y N O F_3 z)¾Iz¸½ P z � KI6¶3�(@6AU [�7:J|/2-H6µF Y /23`6¶F_1 > KI6·�L/�J = 3�( < &)1I4�FH7 > KI6 Ê �L/21I4 Yô< 7:/2FHJ R> KI6¶7 > (:/2F_3�K > 4 <�>.> 6'4�-_F_1I6¶7@6A�L/2(:/ > 6'7 > KI6 ¹���� (@6A3�F < 1�MR( <�Y > KI6 Yô< -H6'JA&)-0/2(XJA- < &I4SNð~�- < &I4 aVP z � �"� ³ ¦¦2§c´ { � > /2(@7ôMR( <�Y > KI6õ-H6'7:7�(@6'4)4)6A1I6'4 3�( < &)�`N È ã É � � Ð ãÛY /23 P � / P &)1 = 1 < EG1®1L/ > &)(@6SNR3�(@6'6A1 P1R
� P Æ Z *ÅNR(@6'4 P1R J P � [ð(:/'U�6 Y FH7:7.F < 1ÕNR�)-_&I6 P z � §?´¼³c¦�¦2§c´ { � > /2(@79MR( <�Y�> KI6¼KI6|/'^?F_-_U�(@6'4)4)6A1I6'4�3�( < &)�
N È ã É ¯ � Ð ��Y /23 P1R 7:/ Y 6µ1 <�> / > F < 1Ë/�7C/2� < ^`6 z

�L/21I4ËKI6|/�4ËM�6|/ > &)(@6ÏF_1�6 Y FH7@7.F < 1ÕN ¹ < � Y 6AFH7 > 6A(D6 > /2- z!��×�×�Ì P z Æ > 7@6'6 Y 7 > KL/ >¶> KI6 < �L/�ù &I6 Yô< -H6'JA&)-0/2(
JA- < &I4)7TF_1�MR( < 1 > /21I4��¥6AK)F_1I4 > KI6 ¹���� (@6A3�F < 1õ/�J > /�7b/¶7.K)FH6A-H4ô��6 > Eb6'6A1 �L/�J = 3�( < &)1I457 > /2(@7b/21I4�JA-_&I7 > 6A(Y 6 Y ��6A(@7 z WG4)4VF > F < 1L/2-_-_U R)O F_3 zc¾Iz¸Ç 7.&)3�3`6'7 > 7 > KL/ > /µ-0/2(.3`6CM�(:/�J > F < 1 < Mw7 > /2(@7�EGF > K o : ¯ � �ªY /23¼ìÏF z 6 z> KI6 Yô< 7 > �)( <�Y FH7.F_1)3µ�L/�J = 3�( < &)1I4ôJ|/21I4VFH4I/ > 6'7ªì¶KL/|^`6+Æ Z *�/21I4 > K &I7�/2(@6b�)( < �L/2�)-_U²JA-_&I7 > 6A( Y 6 Y ��6A(@7 za ( <c< 7�6 > /2- z N ��×�×`Ø P 6'7 > F Y / > 6X/µJ < 1 > (.F_�)& > F < 1 < Mw/2� < & > ��× N �sÆ P 6�ñ > (:/23 /2-0/�J > FHJX7 < &)(@J'6'7TF_1 > KI6C6A1 > F_(@6
WC~bÆ � �L6A-H4 < MbEGK)FHJ:K < 1)-_U�/5M�6AE 7@K < &)-H4��¥6�4)6 > 6'J > /2�)-H6�F_1 > KI6ôÆ Z z 89F_^`6A1 > KL/ > /2-_- � [ð(:/'U�7 < &)(@J'6'7
KL/'^`6·Æ Z J < &)1 > 6A(.�L/2( > 7 R�> KI6¶J < 1 > / Y F_1L/ > F < 1�� U5�L/�J = 3�( < &)1I4�7 < &)(@J'6'7X7@6'6 Y 7 >@< ��6D1I6A3�-_F_3�F_�)-H6 z
Æó1 > 6A(@6'7 > F_1)3�-_U R�> KI6Ï3�( < &)� < M ¾ Î`Ø -H6'7@7\[ð(@6'4)4)6A1I6'4 < �Vò.6'J > 7D�¥6A- < E > KI6Ï3 /2� R F z 6 z > K < 7@6ÏEGF > K È ã É �� Ð ãÛY /23 R J < 1 > /2F_1I7�KL/2-}M < M > KI6�7.�¥6'J > ( < 7:J < �)FHJ|/2-_-_UÖJA-0/�7:7.F(�L6'4f»C[ > U?�¥6�7 > /2(@7 < M > KI6�JA-_&I7 > 6A(�/21I4l/
1 & Y �¥6A( < M+M�&)( > KI6A(ÏK)F_3�KV[ Y /�7@7 a [ > U?�¥657 > /2(@7 z � F Y &)- > /21I6 < &I7.-_U R ÇsÆ < M > KI6 -H6'7:7\[ð(@6'4)4)6A1I6'4 < �Vò\6'J > 7
7.K < E � [ð(:/|U�6 Y FH7:7.F < 1 /21I4 �2¾YÆ < M > KI6 Y 4VFH7.�)-0/|U�Æ Z * z � Kc&I7 R$> KI6²F_1 > 6A(.�)(@6 > / > F < 1h� U���F0/21)3�6 > /2- z
N ��×�×�� PÏ> KL/ >ô> K)FH7 6A1 > F_(@6�3�( < &)�®J < 1I7.FH7 > 7 < MD&)1)(@6'4)4)6A1I6'4ÅN�/21I4 > K &I7�&)1)(@6A-0/ > 6'4 P M < (@6A3�( < &)1I4®7 > /2(@7
J|/21)1 <�> ��65^�/2-_FH4 z � &)� > (:/�J > F_1)3 > KI6 �`Ø � [ð(:/|Uþ/21I4 y�y|Ú Æ Z * 7 < &)(@J'6'7�M�( <�Y > KI6 ¾ Î`Ø 7 > /2(@7²F_1 > KI6
-H6'7@7\[ð(@6'4)4)6A1I6'4�3�( < &)��N È ã É � � Ð ãÛY /23 P1R?> K)FH7�-H6|/'^`6'7 ½�Ç�� 7 > /2(@7�/�7T� < 7@7.F_�)-H6+M < (@6A3�( < &)1I45J|/21I4VFH4I/ > 6'7
EGF > K)F_1 > KI6µÐ�ÑCÒè4VF0/23�(:/ Y z � < Mð/2( ��Ç < M > KI6 Y J < &)-H4���6G^`6A(.F(�L6'4�/�7�7@&IJ@K�7.��6'J > ( < 7@J < �)FHJ|/2-_-_U²� U > KI6AF_(
J <�Y �)F_1L/ > F < 1 < MÛ- < Ef6�ñ > F_1IJ > F < 1ÚN o :
� ��Y /23 P /21I4�-0/ > 6¶7.�¥6'J > (:/2- > U?�¥6�NRøo/ > 6A( Y /21)1�6 > /2- zL��×�×�Ú P z
ø KI6 > KI6A( > KI6D/2�)�L/2(@6A1 > 3 /2� F_1 > KI6 � ~ ; F_1 O F_3 z ¾Iz¸½ ì�/21I4�/�7b4VFH7:JA&I7@7@6'4 -0/ > 6A(G/2-H7 < F_1 > KI6µ~bº ;ä< MO F_3 z ¾IzÙØ ì�FH7�(@6|/2-_-_U 4V&I6 >@< /21�/2�I7 < (.�)F_1)3²-0/'U`6A( > KL/ > 7@6A�L/2(:/ > 6'7b� <�> Kõ7 > 6A-_-0/2(+/23�3�(@6A3 / > 6'7qFH7b1 <�> JA-H6|/2(
/ >ª> K)FH7ª� < F_1 > z O F_3 z�¾Iz ¾ J <�Y �L/2(@6'7 > KI6b7@�L/ > F0/2-I4VFH7 > (.F_�)& > F < 1 < M > KI6 > E < 3�( < &)�I7|{ � K < 7@6 ½�Ç��°Å 1 < ( Y /2- Å
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ø¼÷Z��ìVíWú ë ð\� ë�ìI�líû ø¼÷Z��ìVíWú ë ð\� ëíìI�lí'û
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ø¼÷Z��ìVíWú ë ð\� ë�ìI�líû ø¼÷Z��ìVíWú ë ð\� ëíìI�lí'û
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2967 objects
428 (14%) with X-ray
1361 (46%) with IRE
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Æ�M > KI6·6�ñVFH7 > 6A1IJ'6 < M�/²K)F_3�KI6A(\[ > KL/21V[ð1 < ( Y /2- Ê [ð^�/2-_&I6¶F_1�º y�Ø FH7CJ < (.(@6'J >�RL> KI6 >@<�> /2-Û6�ñ > F_1IJ > F < 1�/2- < 1)3> KI6·-_F_1I6 < M�7@F_3�K >CY &I7 > �¥6¼J <�Y � < 7@6'4 < M�/�1 < ( Y /2-$M�(:/�J > F < 1Ë4)6'7@JA(.F_��6'4��cU Ê Ü �ÑÐ � �)-_&I7D/²M�(:/�J > F < 1
M < ( > KI6Ï4V&I7 > F_1I7.FH4)6²º y�ØÑ� > K)FH7D4VF_^cFH7.F < 1�(@610L6'J > 7D1 <�> 1I6'J'6'7@7:/2(.F_-_U > KI6Ï4VFH7 > F_1IJ > F < 1Ë��6 > Eb6'6A1�4V&I7 > F_1> KI69M < (@6A3�( < &)1I4�/21I4�4V&I7 > F_1 > KI6 ¹��l� (@6A3�F < 1���6'J|/2&I7@6 > KI6 > (:/21I7.F > F < 1���6 > Eb6'6A1�4VF(�!6A(@6A1 > 4V&I7 > 3�(:/2F_1
� < �)&)-0/ > F < 1I7 Y /'Uõ/2-H7 <Ï< J'JA&)(bEGF > K)F_1�º y�Ø?z ~q/ Y ��6A3�3�F < 6 > /2- z N ��×�×`Ø P M < &)1I45/21õF_1IJA(@6|/�7@6 < M Ê EGF > K
o : M < ( > KI6�4I/2( = 3�- < �)&)-H6õ~ a y|×`Ø EGF > K Ê �¶�ÑÐ � F_1 > KI6 < & > 6A(µ�L/2( > 7 < M > KI6�JA- < &I4o/21I4�^�/2-_&I6'7¶&)�>@<SÊ � � F_1 > KI6�F_1)1I6A( Yô< 7 > (@6A3�F < 1I7 z WèMR&)( > KI6A( 3�(:/2F_1 � < �)&)-0/ > F < 1 Y F_3�K > 6�ñ?FH7 > F_1 > KI6�J|/�7@6 < M
JAF_(@JA& Y 7 > 6A-_-0/2(µ4VFH7 = 7D/21I4�7.KI6A-_-H7 z »X�c^cF < &I7.-_U R�> KI6²7@6A�L/2(:/ > F < 1 < M > KI6'7@6¼J < 1 > (.F_�)& > F < 1I7µFH7 Y /21I4I/ >@< (.U
�)& > 6�ñ > (@6 Y 6A-_U�4VF(§�JA&)- > z
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EGF > K < (.FH6A1 > / > F < 1²�)(@6'4 <�Y F_1L/21 > -_UÏ1 < ( > KV[�7 < & > K � > K)FH7$FH7jF_1�/�J'J < (@4·EGF > K¼� < -0/2(.F_%�/ > F < 1�4VF_(@6'J > F < 1I7$M < &)1I4
� U � J:K &)-_%D6 > /2- z N y|Î`Ø�Ú P /21I4 � J@Kc&)-_%D6 > /2- z N y|Î�ÚVy P z ~�KI6'7 > 6A( Y /21õ6 > /2- z N y|Î�Ú�� P �)( < � < 7@6 > KL/ >�> KI6 ¹����
(@6A3�F < 15FH7b7:6'6A1 > K)( < &)3�K�/ > K)F_1õJA- < &I4 < Mj(@6A-0/ > F_^`6A-_U5J < -H454V&I7 >�R /2-_F_3�1I6'45�cU / Y /23�1I6 > FHJZ�L6A-H45EGK)FHJ@KõFH7
F_1 > (.F_1I7@FHJ >@<�> KI6¶JA- < &I4 z¹ F_�)�¥6A-H6AF_1Ë�ë8 < &I4VFH7^N y|Î�Ú�Ì PjY 6|/�7.&)(@6'4 > KI6�^?FH7.&L/2-?6�ñ > F_1IJ > F < 1ô/ > ^�/2(.F < &I7$- < J|/ > F < 1I7,/�JA( < 7@7ªº y�Ø EGF > K
/���6|/ Y 7.F_%|6 < M y Ò z � KI6AU�J <�Y �L/2(@6'4 > KI6AF_( < EG1 Ã � ����� Äw-_F_1I6¼4I/ > /õ/ > Î�Ç�½Vy � EGF > K > K < 7@6Ï/ >���ã Ð ä 3 Y
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� KI6A(@6�/2(@6�^�/2(.F < &I75Eb/|U?7 >@< F_1 ^`6'7 > F_3 / > 6 > KI6�6�ñ > F_1IJ > F < 1Ö-0/'E z »X1I6�FH7 >@< &I7@6 � ~ ; 7 EGKI6A(@6 > KI6
- < JA&I7 < M > KI6ô&)1)(@6'4)4)6A1I6'4 Y /2F_1 7@6'ùc&I6A1IJ'6 /21I4 > KI6�6�ñ > F_1IJ > F < 1 ^`6'J >@< (²/2(@6�J < -_-_F_1I6|/2( � > K)FH7 Y 6 > K < 4
E < ( = 7T�L/2( > FHJA&)-0/2(.-_U�E�6A-_-IM < (�6|/2(.-_Uc[ > U?�¥6X7 > /2(@7,EGK < 7@6C(:/21)3`6 < M!F_1 > (.F_1I7@FHJCJ < - < (@7�FH7TJ < 1I7.FH4)6A(:/2�)-_U�7 Y /2-_-
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	 È æ ã¶á Ì��e� � Ð � � Y /239��6 > Eb6'6A1�» ¾ /21I4 a ½ P z W97w6�ñV�)-0/2F_1I6'4µ�cU¼~�K)F_1)FÑ�þøo/2(.3 /2&pN y|Î�Î�Ú P (@6'4)4)6A1I6'4
6|/2(.-_Uc[ > U?�¥6G7 > /2(@7�7.K < &)-H4²�¥6G/2-_F_3�1I6'4�/2- < 1)3 > KI6q(@6'4)4)6A1)F_1)3·�L/ > K�F_1ô4VF0/23�(:/ Y 7 < M > KI6qM < ( Y#Èðá�ã�å ÌÛ^?7 zÈ æ ã á Ì�N O F_3 zI½Vz_y P z � KI6A(@6�M < (@6 RI> KI6¶7.- < ��6 < M > KI6¶-_F_1I6|/2(+-H6|/�7 > [�7@ùc&L/2(@6¾� > U?FH6A-H4)7 > KI6µJ < (.(@6'7@� < 1I4VF_1)3
6A1 > (.FH6'7 � : � yzr�� � � : M < ( > KI6�6�ñ > F_1IJ > F < 1�-0/'E z »X� ^?F < &I7.-_U R!> K)FH7 Y 6 > K < 4�FH7¶6�ñ > (@6 Y 6A-_U�7@6A1I7.F > F_^`6 >@<
Æ Z * �¥6'J|/2&I7@6 < �Vò.6'J > 7qEGF > K�4V&I7 > 6 Y FH7:7.F < 1�J|/21õ7 > 6'6A�¥6A1 > KI6�� > 7+/ > - < 1)3`6A(GEq/'^`6A-H6A1)3 > KI7 R 7@F Y &)-0/ > F_1)3
-0/2(.3`6A(\[ > KL/21V[ð1 < ( Y /2-ªJ < - < (C6�ñVJ'6'7:7G(:/ > F < 7 z
W 7@6'J < 1I45Eb/|U >@< 4)6 > 6A( Y F_1I6 > KI6C(:/ > F <²< M >@<�> /2-}[ >@< [�7:6A-H6'J > F_^`6¶6�ñ > F_1IJ > F < 1õFH7 >@< J <�Y �L/2(@6 > KI694VFH7 > /21IJ'6Yô< 4V&)-_&I7 áëã ò: EGF > K > KI6XJ < - < (G6�ñ)J'6'7@7 ��� � :MN O F_3 zc¾Iz¸Ì P z � K)FH7 Y 6 > K < 4 < M���^�/2(.F0/2�)-H6D6�ñ > F_1IJ > F < 1 Å
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6|/2(.-_Uc[ > U?��6Ï7 > /2(@7DEGF > K o : ¯ � Ð Ý Y /23�Eb6A(@6²&I7@6'4 � 7@F Y &)- > /21I6 < &I7.-_U Rw> K)FH7¶7@6A-H6'J > F < 1 <�Y F > 7D- < Eq[ Y /�7@7
S�º � < �Vò.6'J > 7�M�( <�Y > KI6D7:/ Y �)-H6 z � KI6¶7.- < ��6 < M > KI69-_F_1I6|/2(G-H6|/�7 > 7@ùc&L/2(@6Z� > J < (.(@6'7@� < 1I4)7 >@<¼> KI69(:/ > F << M >@<�> /2-}[ >@< [�7:6A-H6'J > F_^`6ô6�ñ > F_1IJ > F < 1�/21I4�UcFH6A-H4)7 Ê Ü �ÑÐâÎ @°� Ð ÝVz � K)FH79(@6'7.&)- > FH7¶/�M�&)( > KI6A(XF_1I4)6A��6A1I4)6A1 >
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O F_3�&)(@6 ¾Iz¸Ì { ; FH7 > /21IJ'6 Yô< 4V&)-_&I7C^?7 z J < - < (X6�ñ)J'6'7@7+M < ( Ç�½ »C[q/21I4 a [ > Uc��6µ7 > /2(@7CF_1�º y�Ø EGF > K o : ¯
� Ð Ý Y /23 � N� Pqa ½ /21I4�6|/2(.-_FH6A( R N�� P -0/ > 6A( a ½Vz � KI6¾� >+>@<�> KI6¼4I/ > /-N�7 < -_FH4�-_F_1I6 P UcFH6A-H4)7 Ê Ü �ÑÐâÎ @°� Ð ÝVz� KI6¼4I/�7.KI6'4�-_F_1I6¼J < (.(@6'7.� < 1I4)7 >@<ô> KI6ÏJ < 1 > (.F_�)& > F < 1 < M,M < (@6A3�( < &)1I4Ë6�ñ > F_1IJ > F < 1°N o : ÜÁÝ Y /23 P EGF > KÊ Ü �ÑÐ � z
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WX- > K < &)3�KÏº y�Ø FH7 < 1I6 < M > KI6 Yô< 7 > �)( <�Y F_1I6A1 > ¹���� (@6A3�F < 1I7ÛF_1 < &)(T8¶/2-0/NñVU R F > 7$4VFH7 > /21IJ'6�FH7Û7 > F_-_- &)1I4)6A(
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511 (12%) with X-ray
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O F_3�&)(@6 ¾IzÙØ { È ^?7 z�È ã É ~bº ; M < ( ¾ ½�Î�Ì 7 > /2(@7 z � KI6 Y /23`6A1 > /·JA&)(.^`6CJ < (.(@6'7.� < 1I4)7 >@<¶> KI6��¥WXº � M < (
/¶4VFH7 > /21IJ'6 < Mí² Ü Ý Ð ��= ��J9/21I4 J < (.(@6'J > 6'4ôM < (b/¶M < (@6A3�( < &)1I456�ñ > F_1IJ > F < 1 < M o : ÜMÝ Y /23 z ø F > K)F_1 > KI6
�)K <�>@<�Y 6 > (.FHJ+/�J'JA&)(:/�JAUÏF > (@6A�)(@6'7:6A1 > 7 > KI6b- < Eb6A(\[ð-H6�M > 6A1 ^`6A- < ��6 < M Yô< 7 > 4I/ > /9� < F_1 > 7 � 7 > /2(@7ª-H6�M > Eq/2(@4 < M> KI6��¥WXº � KL/|^`696�ñ > F_1IJ > F < 1I7b-H6'7@7 > KL/21 � Y /23 z � KI694I/�7.KI6'45JA&)(.^`6CFH7G/ �¾Ó-���v� Uc(@7�FH7 < J@K)( < 1I6ËN � FH6'7@7
6 > /2- z���×�×�× P (@6'4)4)6A1I6'4Ï� U ¾ Y /23 z �j< JAF < M�6'ùc&L/2- Y /�7@7,/2(@6�F_1I4VFHJ|/ > 6'4²�cU > KI6b4I/�7.KI6'4Ï3�(@6'6A1Ï-_F_1I6'7 z � KI6
(@6'4)4)6A1)F_1)3µ^`6'J >@< (TEGF > K5/9-H6A1)3 > K < M o : Ü � �ªY /23¼FH7T7.K < EG1 /�7T/D7 < -_FH4�3�(@6'6A1ô-_F_1I6 z º�/23`6A1 > /¶7:ù &L/2(@6'7
(@6�M�6A( >@< 7.�¥6'J > ( < 7:J < �)FHJ|/2-_-_U�JA-0/�7@7.F(�L6'4õK)F_3�KV[ Y /�7@7X7 > /2(@7«N�7@6'6 � /2�)-H6 ¾Iz¸� P1R �)-_&I6·/�7 > 6A(.FH7 = 7GJ:KL/2(:/�J > 6A(.F_%|6ÇVy�y N y|�sÆ P 7 > /2(@7²EGF > K � [ð(:/|Uh6 Y FH7@7@F < 1 R (@6'4 7.U Y � < -H7ô4)6A1 <�> 6 y|Î�½�Ç N ¾�¾YÆ P 7 > /2(@7²EGF > K®Æ Z * z � KI6
4VF0/23�(:/ Y F_1IJA-_&I4)6'7 < 1)-_U²4I/ > /9� < F_1 > 7,EGF > K��)K <�>@<�Y 6 > (.FHJ+6A(.( < (@7,-H6'7:7 > KL/21 ×Vz_y Y /23·/ > 6|/�J@K�Eb/|^`6A�L/21I4 z

¾cØ



- < E�6A(G6�ñ > F_1IJ > F < 1 R J < F_1IJAFH4VF_1)3ÏEGF > K > KI6¾�¥W9º � R J < 1 > /2F_1I7b1 & Y 6A( < &I7G7 > /2(@7�EGF > K � [ð(:/|Uô6 Y FH7@7.F < 1�/21I4
Æ Z *ë/21I4 > K &I7+FH7+-_F = 6A-_U >@< ��6A- < 1)3 >@<²> KI6µJA-_&I7 > 6A( z � KI6¶3 /2��FH7G(@6|/�4)4V(@6'7:7@6'4�F_1 � 6'J > z)¾Iz_y�z_y�y�zO F_3 z!¾Iz¸Ú 7.K < E+7Ï/21 < � > FHJ|/2- ¹ Z 4VF0/23�(:/ Y > KL/ > J < 1 > /2F_1I7 ½Vy|Ú 7 > /2(@7µEGK)FHJ@KhKL/'^`6ô��6'6A1oJA-0/�7@7@F(�L6'4�� U> KI6AF_( < � > FHJ|/2-T7.��6'J > (:/ z � KI6²6�ñ > F_1IJ > F < 1V[�J < (.(@6'J > 6'4�^?FH7.&L/2-ª�)(.F_3�K > 1I6'7@7¶Eq/�7¶4)6A(.F_^`6'4�� UË7.�)-_F >.> F_1)3 > KI6< �I7:6A(.^`6'4 � � � : F_1 >@< /�M < (@6A3�( < &)1I4�/21I4�/ô- < J|/2-ªM�(:/�J > F < 1�/�7¶6�ñV�)-0/2F_1I6'4�/2� < ^`6 � > KI6ÏF_1 > (.F_1I7@FHJ�J < - < (È æ ãþá Ì��·FH7 > / = 6A1ËMR( <�Y�> KI6Ï7.��6'J > (:/2- > Uc��6 R &I7.F_1)3 > KI6ÏJ < 1c^`6A(@7.F < 1�� U � J@K Y FH4 > [�÷µ/2-H6A(�N y|Î�Ú�� P z �$<
/|^ < FH4�J < 1 > / Y F_1L/ > F < 1 � U�&)1)(@6A-0/ > 6'4ËM < (@6A3�( < &)1I4�7 > /2(@7 < 1)-_U < �Vò\6'J > 7DEGF > K o : ¯<��Y /23�KL/'^`6²��6'6A1
F_1IJA-_&I4)6'4 z B96|/2(.-_U /2-_-X6|/2(.-_Uc[ > U?�¥6�7 > /2(@7 /2(@6 � [ð(:/|U 6 Y F >.> 6A(@7×N a ( <?< 7�6 > /2- z���×�×`Ø P EGK)F_-H6�7 <�Y 6 < M> KI6 Y /2-H7 < 4VFH7.�)-0/'U Æ Z *f�)( < �L/2�)-_U < (.F_3�F_1L/ > F_1)3�M�( <�Y (@6 Y 1L/21 > JAF_(@JA& Y 7 > 6A-_-0/2( Y / > 6A(.F0/2- z W6�¥WXº �
M < ( �Vz_y = ��JµFH79J <�Y �L/ > F_�)-H6¼EGF > K > KI6Ï4I/ > / /2- > K < &)3�K > KI6¼7 > 6'6A�)1I6'7@7 < M > KI6ÏJA&)(.^`6¼E < &)-H4�/2-_- < EöM < (D/Y &IJ@K�-0/2(.3`6A(+(:/21)3`6 < M$ì��)(@6�M�6A(@6A1 > F0/2-_-_U�-0/2(.3`6A(qì54VFH7 > /21IJ'6'7 z� KI6A(@6G/2(@6�M < &)(Û7 > /2(@7ªF_1 O F_3 z2¾Iz¸Ú EGK)FHJ:K�/2(@6�- < J|/ > 6'4�/2� < ^`6 > KI6b� < 7.F > F < 1 < M¥/21�» ½ 7 > /2( z � E <¶< M > KI6 Y
/2(@6 > KI6·J <�Y � < 1I6A1 > 7 < M�~b*TB y RL> KI6 Y /Nò < (CF < 1)F_%'F_1)3 7 < &)(@J'6'7CF_1 > KI6��L6A-H4 z � KI6µ1 < ( > KI6|/�7 > 6A(.1ËJ <�Y [
� < 1I6A1 > FH7+- < J|/ > 6'4�/ >9Z W@Í y|Ú { ��× { ��ÎVz¸Ú�Î /21I4 ; *�~³Í�[ y|Ì { y|× { ¾�¾Iz¸Ç N�� ��×�×�× P /21I4�KL/�7 á � Ü Þ Ð ãÛY /23
NRKI6A(@6|/NM > 6A(ô(@6�M�6A(.(@6'4 >@< /�7 ~b*TB y / P z � KI6��)(.F_3�K > 6'7 > 7 > /2(�EGF > K á � Ü Þ Ð ãÛY /23oFH7 > KI6�7 < & > KcE�6'7 > [
6A(.1 J <�Y � < 1I6A1 > NRKI6A(@6|/NM > 6A(·(@6�M�6A(.(@6'4 >@< /�7Ï~b*TB y � P1R - < J|/ > 6'4h/ >·Z WÃÍ y|Ú { ��× { ��ÎVz¸ÚVy /21I4 ; *�~<Í
[ y|Ì { y|× { ¾ ÇVzÙØ N�� ��×�×�× P z ~b*�B y|Ú FH7 > KI6·7@6'J < 1I4��)(.F_3�K > 6'7 > 7 > /2(+EGF > K á � Ü � Ð Ý Y /23 z *,^`6A1 > &L/2-_-_U RL> KI6A(@6
FH7²~b*TB ½`Ø EGF > K á � Ü � Ðâ� Y /23 z � KI6ôM�/�J >µ> KL/ >¼> KI6'7@6�7 > /2(@7¼/2(@6ô�)(.F_3�K > 6A( > KL/21 EGKL/ > FH7¼6�ñ?��6'J > 6'4
M�( <�Y > KI6AF_(C7.��6'J > (:/2- > Uc��6�N�J�M z � /2�)-H6 ¾Iz¸� P FH7G-_F = 6A-_U�4V&I6 >@<²> KI6AF_( Y &)- > F_�)-_FHJAF > U z W97+6�ñ?�)-0/2F_1I6'4�/2� < ^`6 R
~b*�B y|Ú FH7Ï/�7.��6'J > ( < 7@J < �)FHJ��)F_1L/2(.UoEGF > K 6'ùc&L/2-_-_U��)(.F_3�K > 4 < &)�)-H6õSÛ/�7@J:KI6A1þ-_F_1I6'7 z W (@6'4V&IJ > F < 1þ� U×VzÙØ�Ç Y /23 R /�7,/2�)�)( < �)(.F0/ > 6GM < (,/X�)F_1L/2(.U¼EGF > K�FH4)6A1 > FHJ|/2-LJ <�Y � < 1I6A1 > 7 R E < &)-H4ô7@K)F}M > ~b*TB y|Ú 4 < EG1�F_1 >@<> KI6·6|/2(.-_U�»C[ > Uc��6¶(@6A3�F < 1 z Æ�1 > KI6·J|/�7@6 < M�~b*TB y / /21I4���� <�> K�J <�Y � < 1I6A1 > 797.K < Ef4 < &)�)-H6�[ð-_F_1I6'4 È [
�L/21I4�7@�¥6'J > (:/pN � 6'J > zV¾Iz¸� P 7.&)3�3`6'7 > F_1)3 > KL/ >q> KI6AU�/2(@69�)F_1L/2(.FH6'7 > KI6 Y 7@6A-_^`6'7 z ~b*�B ½`Ø FH7+/2-H7 < /Ï�L/2(@6A-_U
(@6'7 < -_^`6'4��)F_1L/2(.UõF_1 < &)(+F_1VMR(:/2(@6'4�F Y /23`6'7 z
� ©$ü ¬�£w§�Á�¬Þ¤:ý Ã�¬RÁ'¤|ÂI£w« ³
~ <�Y �L/2(@6'4 >@<õ> KI6ô7 > &I4VU��cU ¹ /21I7 < 1�6 > /2- z N y|Î�Î`Ø PD� /2�)-H6 ¾Iz¸� J < 1 > /2F_1I7 ½�� 1I6AE 7.��6'J > ( < 7@J < �)FHJ|/2-_-_U
JA-0/�7:7.F(�L6'4ËK)F_3�KV[ Y /�7@7¶7 > /2(@7 > KL/ > J < 1 > (.F_�)& > 6 >@<5> KI6ÏF < 1)F_%�/ > F < 1 < M�º y�ØÑ� > KI6 Y &)- > F_�)-H65»C[�7 > /2(@7µ/21I4
KcUc��6A(ôJ <�Y �L/�J > ¹���� (@6A3�F < 1 º y�Ø [�]D~ y KL/�7²��6'6A1 <�Y F >.> 6'4þM�( <�Y�> K)FH7ô7 > / > FH7 > FHJ'7 z »X� ^?F < &I7.-_U R�> KI6
J < 1I7@FH4)6A(:/2�)-_UÏF_1IJA(@6|/�7:6'4�1 & Y �¥6A( < M!6|/2(.-_Uc[ > U?�¥6+7 > /2(@7ª(@6'ù &)F_(@6'7b/9(@6A^cFH7.F < 1 < M > KI6q-_& Y F_1 < 7.F > U²4VFH7 > /21IJ'6
/�7��)(@6'7@6A1 > 6'4 �cU S < ^cFHJ:KÖ6 > /2- z N ��×�×`Ø P z � KI6'7@6Ë/2& > K < (@7 < � > /2F_1 / >@<�> /2-9-_& Y F_1 < 7.F > U < M é M! #" Ü
Ý ÐßÞ @`� Ðâ� Ó ����$jé �öMR( <�Y > KI6 � * ; < M > KI6�1I6A�)&)-0/ � U /�4 < � > F_1)3®/o4VFH7 > /21IJ'6 < M y�z¸Ì = �¥J z ]97.F_1)3> KI6 J < 1 ^`6A(@7.F < 1þ�cU ~�( < E > KI6A(DN ��×�×�Ç Pµ> KI6ô-_& Y F_1 < 7.F > Uo�)( < ^?FH4)6'4 � U > KI6�» a 7 > /2(@7¼F_1 � /2�)-H6 ¾Iz¸� FH7é�%NP Ü �ÑÐ ã�Ó���� $ é � / > /ô4VFH7 > /21IJ'6 < M �Vz_y = ��J z � / = F_1)3 F_1 >@< /�J'J < &)1 >X> KI6 Y &)- > F_�)-_FHJAF > U < M�~b*TB y /
/21I4þ� R ~b*TB ½ R y|Ú /21I4 ½`Ø /21I4 /�7@7.& Y F_1)3�M < (�7.F Y �)-_FHJAF > U > KL/ > /2-_- < M > KI6 Y KL/|^`6�/21 6'ù &L/2-}[ Y /�7:7
J <�Y �L/21)F < 1 RD> KI6 >@<�> /2-¼7 > 6A-_-0/2(�-_& Y F_1 < 7.F > UÖE < &)-H4 F_1IJA(@6|/�7@6 >@< 6A^`6A1 � Ð Ý Ó³��� $ é � z � J|/2-_F_1)3 > KI6
4VFH7 > /21IJ'6+F_1�7.&IJ:K5/DEq/'U R?> KL/ >�é M! #"�6'ùc&L/2-H7 é %NP Eb6 < � > /2F_1�/ Y F_1)F Y & Y 4VFH7 > /21IJ'6 < M�²'&)( c ÜMÝ Ð �ª= ��JN < ( �Vz¸½�Ç = ��JµF_1IJA-_&I4VF_1)3 > KI6µM < &)(X�)F_1L/2(.UË»C[�7 > /2(@7 P z Æó1�7@& Y�Y /2(.U R /2-_-$1I6AE Y 6 > K < 4)7X6�ñ)JA-_&I4)6Ï6|/2(.-_FH6A(
4VFH7 > /21IJ'6µ6'7 > F Y / > 6'7C7@F_3�1)F(�LJ|/21 > -_Uõ�¥6A- < E � = �¥Jµ/21I4�/2(.3�&I6µF_1�M�/|^ < ( < MT/²4VFH7 > /21IJ'6 < M�² ÜMÝ Ð ��= ��J z
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�Qjlimj32 �Ú~��" �¡ ¢Ã}dr�r�¤"sv}dw|r,} � � ¥Ë� uxw���ú+*p}kol} � ù�u
� < Mð/2( R!> E < 7 > &I4VFH6'7¶Eb6A(@6��L/2( > FHJA&)-0/2(.-_U�4)6A^ <�> 6'4 >@<õ> KI6²K)F_3�KV[ Y /�7@7 Y 6 Y �¥6A(@7 < M > KI6�º y�Ø JA-_&I7 > 6A( z¹ /21I7 < 1 6 > /2- z N y|Î�Î`Ø P �)(@6'7@6A1 > 6'4l/ Y &)- > F}[ðEb/'^`6A-H6A1)3 > KI7�7.��6'J > ( < 7@J < �)FHJ�7.&)(.^`6AU < M y|½ = 1 < EG1ä» a
7 > /2(DJ|/21I4VFH4I/ > 6'7DF_1 > KI6²JA-_&I7 > 6A(¶/21I4�J < (.( < � < (:/ > 6'4 < (DF Y �)( < ^`6'4 > KI6AF_(D7.��6'J > (:/2- > U?�¥6Ï4)6'7.F_3�1L/ > F < 1I7 z¹ < E�6A^`6A( R 1 < M�&)( > KI6A( Y /�7:7.F_^`6 J|/21I4VFH4I/ > 6'7�J < &)-H4 ��65/�4)4)6'4hJ <�Y �L/2(@6'4 >@<�> KI656|/2(.-_U��)K <�>@<�Y 6 > (.FHJ
7 > &I4VUõ� U�~b*TB z BXFH6A-_� < J = 6 > /2- z N ��×�×Vy P J < 1IJ'6A1 > (:/ > 6'4 < 1 > KI6·JAF_(@JA& Y 7 > 6A-_-0/2(96A1c^cF_( < 1 Y 6A1 >D< MT7 <�Y 6< M > KI6'7:6 Y /�7@7.F_^`6�7 > /2(@7��)(@6'7@6A1 > F_1)3 y|× /21I4 ��×
3 Y F Y /23�F_1)3 < M > KI6�/2(@6|/ z � KI6 � * ; 7�/21I4 > KI6Yô< (.�)K < - < 3�U < M > KI6�ºËÆ Z 6 Y FH7@7@F < 1�7 > ( < 1)3�-_UË7.&)3�3`6'7 > 6'4 > KL/ > 7 <�Y 6 Y /�7@7.F_^`6²7 > /2(@7µ/2(@6�7.&)(.( < &)1I4)6'4
� UõJAF_(@JA& Y 7 > 6A-_-0/2(94V&I7 > z� KI6G&)1c�)F0/�7@6'4�7.��6'J > ( < 7@J < �cU < M > KI6G�)(@6'7@6A1 > 7 > &I4VUÏ-H6'4 >@<¶> KI6C4)6 > 6'J > F < 1 < M�MR&)( > KI6A(�6|/2(.-_U [ > Uc��6+7 > /2(@7 z� /2�)-H6 ¾Iz¸� 7.& Y�Y /2(.F_%|6'7 > KI6�-0/ > 6'7 > (@6'7@&)- > 7 < 1 Y /�7@7.F_^`6�7 > /2(@7²F_1 º y�Ø?z � KI6 Y /Nò < (�F < 1)F_%�/ > F < 1 < M
º y�Ø FH7ô�)( < ^?FH4)6'4 � U > E < » ¾ +â7 > /2(@7²F_1 > KI6�JA-_&I7 > 6A(ôJ'6A1 > 6A( z ÷D-H6AF_1 Y /21)1ÁN y|Î`Ø�½ P JA-0/�7@7.F(�L6'4 > K)FH7Å /21 < 1 U Yô< &I7Ï7 > /2( Å /�7 Å 4 < &)�)-H6õ» < (·6|/2(.-_U a Å�z ~b*TB < � > /2F_1I6'4h/�4 < &)�)-H65» ¾ > Uc��6DNð~b*TB y P �)& >
(@6|/2-_F_%|6'4 > KL/ >õ< 1I6 < M > KI6�J <�Y � < 1I6A1 > 757@&���6A(@7ôMR( <�Y -0/2(.3`6A(56�ñ > F_1IJ > F < 1 z W 7.�L/ > F0/2-_-_U &)1)(@6'7 < -_^`6'4
7.��6'J > ( < 7@J < � UËM < (µ� <�> K J <�Y � < 1I6A1 > 7pN ¹ /21I7 < 1h6 > /2- zTy|Î�Î`Ø P UcFH6A-H4)6'4h/�J <�Y �)F_1I6'4h7.��6'J > (:/2- > U?��6 < M
» Ç +<N < � > FHJ|/2- P /21I4 = » ½ [à» ¾ N Ê [,�L/21I4 P z � KI6D(@6'7 < -_^`6'4 Y &)- > FHJ < - < (+�)K <�>@<�Y 6 > (.Uõ/21I4õ7.��6'J > ( < 7@J < �cU< M > KI6 > E < J <�Y � < 1I6A1 > 7 < Mb~b*TB y EGK)FHJ@K�/2(@6¼7@6A�L/2(:/ > 6'4��cU y ÐÒ Ò ÚVz � KI6·�)K <�>@<�Y 6 > (.U�F_1I4VFHJ|/ > 6'7 > KL/ >
~b*TB y /�/21I4 y � /2(@6�(@6'4)4)6A1I6'4þ�cU o : Ü ��� /21I4 y|½ Y /23 R (@6'7.��6'J > F_^`6A-_U z ÆðM9~b*TB y FH7²/��)K UV7.FHJ|/2-
�)F_1L/2(.Uõ7.U?7 > 6 Y-RV> K)FH7G-0/2(.3`6¶4VF(��6A(@6A1IJ'6·J|/21 < 1)-_U ��6¶6�ñ?�)-0/2F_1I6'4�� U�/ÏK)F_3�K)-_UõJA-_& Y ��6'4�Æ � º /2- < 1)3 > KI6
-_F_1I6 < M!7.F_3�K > z WX1 <�> KI6A(T-0/2(.3`6G4VF(��6A(@6A1IJ'6+F_1ô6�ñ > F_1IJ > F < 1 KL/�7ª�¥6'6A1�M < &)1I4ÏM < ( > KI6GJ <�Y �L/21)F < 1 < M!~b*�B ½
< 1�/²7@J|/2-H6 < M �Vz¸Ç Ò Ò z; 6'7.�)F > 6 > KI6�F_1IJA(@6|/�7:6 < M = 1 < EG1²K)F_3�KV[ Y /�7@7T7 > /2(@7 > KI6 � U Y /21²J < 1 > F_1 &)& Y 0I&VñÏF_1I4VFHJ|/ > 6'7 > KL/ > MR&)( > KI6A(
6�ñ)JAF > F_1)3�7 > /2(@7 Y &I7 > �¥6 6 Y ��6'4)4)6'4oF_1 > KI6�JA-_&I7 > 6A( z � KI6ô1 & Y �¥6A( < M � U Y /21hJ < 1 > F_1 &)& Y �)K <�>@< 1I7.-,.,/10�2 �)( < ^cFH4)6'4 � U > KI6 = 1 < EG1l» a 7 > /2(@7�MR( <�Y � /2�)-H6 ¾Iz¸� FH7 � ÐßÞ|� ÓO���v� � 7 ��� Nð~�( < E > KI6A( ��×�×�Ç P �
> KI6ÏJ < (.(@6'7.� < 1I4VF_1)3�^�/2-_&I6¼M < ( > KI6Ï1I6A�)&)-0/ FH7 . c R Ä/�0!2 Ü@Ý ÐßÞ Ó���� � � 7 ��� N O 6A-_-_FT6 > /2- zªy|Î�Ú2¾ P1R 7@J|/2-H6'4�M < (> KI6 Y F_1)F Y & Y 4VFH7 > /21IJ'6 < M�²'&)( c Ü£Ý Ð �ª= �¥J z ]97.F_1)3�/�4VFH7 > /21IJ'6 < M �Vz_y = ��Jô/21I4 > KI6ôJ < 1c^`6A(@7.F < 1 �cU
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ð
ù ö�� ù ÷��ªô =gì?>�íÈø�ñ @ÑìA>¼íWø¼ñ B ìVíWî!C
× ñ�ñ�õ óJïc� î �U� ó/ôU î ìUóJ�c� ó/ô�� �b� ÷�óED óûòX � óJ�U õ!F õc ó óbó� ò
× óûò î � óJïc� î �U� óûõX ò ìUóJ�c� ��ïU� ó/ñ ÷ î D óJïc ó óJ�c � ñU î óbó� �
ù ��� ��ò óJïc� î �U� î ó	 ò ìUóJ�c� ��ñU� �bñ G ñU òHD G ñU òID�ï ÷ óûõX ó óJ�c ó ñU ò óbó� õ
ù ��� ñ î óJïc� î �U� î ó	 � ìUóJ�c� ó�ó�� ó/ï ÷ î D î �c ó ïU ï óJ�U ô�J ñc ó
ù ��� ó/� óJïc� î �U� î�î  î ìUóJ�c� óJ�U� î ó ÷N�ID ó î  ô óJ�c õ �U ô ó/�U ò
× ��ñ�ò�õ óJïc� î �U� î�î  ò ìUóJ�c� ��ñU� ô�� ÷N�ID î ó	 � ó�ó	 ô ó î  � J ó/�U ñ
ù ��� ó/� óJïc� î �U� î�î  õ ìUóJ�c� ��ïU� ��ô ��ñID G ñKD G ñc ò ë óJ�c î ñU � �U ñ ó/�U �
ù ���(õbò óJïc� î �U� î�î  ï ìUóJ�c� ��ïU� óJò ÷ î D óJïc ó ó�ó	 ï ïU � óbó� ñ
ù ���(õ�ï óJïc� î �U� î ôU � ìUóJ�c� óJ�U� ��ô ÷N�ID óûõX ñ ó�ó	 ó ïU ò J ó/�U ñ
ù ��� �ýó óJïc� î �U� î ôU ô ìUóJ�c� ��ïU� ôbô G ñU òHD G ñU òKD G ñc òKD óûòX ò ñU î F õc ó ó î  �ë ðL4Nò óJïc� î �U� î ôU õ ìUóJ�c� ó�ó�� ô�� G �KD ñU î î ô� �!J óbó� ó
M óJõûì?N ù ó óJïc� î �U� î ôU ñ ìUóJ�c� ó�ó�� ��ò ÷N�ID óJ�c ó
ù ����ô�ñ óJïc� î �U� î òX � ìUóJ�c� óJ�U� ó/ñ ÷ î D óJ�c � ñU ò õc � óbó� ñ
ù ��� �b� óJïc� î �U� î òX � ìUóJ�c� ��ñU� ô�� G ñU òKD G óûõX õ óJ�c ò ñU ï ó î  ó
ù ��� ó/ï óJïc� î �U� î òX ñ ìUóJ�c� ��ïU� � î G �ID óJ�c õ õc ï�F ïU ò ó/�U ó
ù ��� î � óJïc� î �U� î �c ó ìUóJ�c� ó�ó�� ��ò ÷N�ID ÷N�KD ÷ óûòX � óJ�c � �U � ó/�U �
ù ����ô�ï óJïc� î �U� î �c � ìUóJ�c� óJ�U� ó/� ÷N�ID ÷N�KD G ñc òKD óûòX ó óJ�c õ �U � ó/�U î
ù ���(ò î óJïc� î �U� î �c � ìUóJ�c� óJ�U� î � ÷N�ID óJ�c õ ó�ó	 ô õc ò ó/�U î
ù ���(ò�ó óJïc� î �U� î �c � ìUóJ�c� óJ�U� �b� ÷N�ID ÷ óûõX î ñU ò ïU ó ó/�U �
× �Oò���� óJïc� î �U� î �c õ ìUóJ�c� �Oõc� �bñ ÷ î D óûõX ò ïU ��F óJ�U ô ñc �
÷ î ôO� óJïc� î �U� î �c ï ìUóJ�c� �Oõc� ô�ñ ÷N�ID G ñU òKD óJïc î óJ�c õ ñU ñ ó î  �
ù ��� î � óJïc� î �U� î õX � ìUóJ�c� óJ�U� î ò ÷N�KD ÷ ó/ôU � ó î  î �U � ó î  �G
ëý�bôOò óJïc� î �U� î õX ô ìUóJ�c� óJ�U� � î G �U� D�O ó�ó	 � õc ô ô� � óbó� ñ
ù ����ô�� óJïc� î �U� î õX ï ìUóJ�c� ó�ó�� � î G ñKD úâíÈô�ï�G�ë óûõX ó ñU ô F óJ�U î óbó� �
ù ����ôOõ óJïc� î �U� î õX ñ ìUóJ�c� ó�ó�� �bñ G ñU òKD ÷ óJ�c � óJ�c � ïU ó ó î  �
ù ��� ��ò óJïc� î �U� î ïc � ìUóJ�c� óJ�U� ò�ñ G ñKD G3� óJ�c î óJ�c ó ïU ó ó î  ôë ðL4íóJò óJïc� î �U� î ïc õ ìUóJ�c� ó î � ó î ÷N�c ò�D ÷N�KD ÷�ó'D óJ�c ó ñU ï õc ô ó î  ô
ù ��� �b� óJïc� î �U� î ïc õ ìUóJ�c� ��ñU� î � G ñID G ñKD ÷�ó'D óJ�c õ óJ�c õ ïU ñ ó î  î
ù ���(òbò óJïc� î �U� î ñc ó ìUóJ�c� óJ�U� òûô ÷N�ID�ï ï'íZ��úßûE÷�ë óûõX � óJ�c ô ñU ï óbó� ò
ù ����ô î óJïc� î �U� î ñc î ìUóJ�c� ó�ó�� óbó ÷ î D óûòX õ óJ�c � õc ï ó/�U ô
ù ���(ò�ñ óJïc� î �U� î ñc ô ìUóJ�c� óJ�U� ò�� ÷N�KD ÷ óûõX � óJ�c � óJ�U ó ó/�U ñ
ù ��� î õ óJïc� î �U� î ñc ï ìUóJ�c� ó�ó�� ��õ G ñID G ñKD ÷ óûõX î ñU � óJ�U î óbó� �
ù ��� ó�> óJïc� î �U� î ñc ï ìUóJ�c� óJ�U� ô�� G»ô�D G»ôID G»ôID ó/ôU ñ �U ñ óJ�U ò J ó/�U õ
ù ��� óí óJïc� î �U� î ñc ñ ìUóJ�c� óJ�U� ôbô G»ô�D G»ôID G»ôID óJ�c ò �U ñ óJ�U î J óbó� �
ù ��� �ýó óJïc� î �U� ���c î ìUóJ�c� óJ�U� ��ò G ñID GQP óJ�c ñ ñU ��F óJ�U ò ó/�U õ
ù ��� ��õ óJïc� î �U� ���c ô ìUóJ�c� óJ�U� ò�� G �ID G �KD G �KD óJñc � õc � F ó/ô� ó J ó/�U î
ù ��� î ò óJïc� î �U� ���c ñ ìUóJ�c� óJ�U� �bï G�õKD G�õHD G ñ ë ó/ôU ñ ïU ï F ïU ò óbó� ó
ù ��� î ï óJïc� î �U� �¤ó	 ï ìUóJ�c� ó�ó�� �bï ÷ î D G ñHD3� óûòX ô ó�ó	 î òc ò ó î  �÷eó/ôO� óJïc� î �U� � î  ñ ìUóJ�c� ó î � ô�� ÷_��D±� ÷ ó î  ó óJ�c ï î  � óbó� �
ù ����ô�� óJïc� î �U� ���c ó ìUóJ�c� ó�ó�� îbî G�òKD G»ôID G�òHD óûõX ï ïU ó.F óJ�U ó ó î  ñ
ù ��� î ñ óJïc� î �U� ���c ó ìUóJ�c� óJ�U� ó ô G ñID óûõX � óJ�U ô F ñU ò ó î  ó
ù ��� î óJïc� î �U� �bôU ò ìUóJ�c� óJ�U� ó î G�òHDRO ó�ó	 î õc ò F ô� � ó î  ò
× ó î ò�ò�� óJïc� î �U� �OòX î ìUóJ�c� ��ïU� ô�� ÷N�ID óJñc ò ó î  � ñU î J óbó� ï
ù ��� � óJïc� î �U� �OòX ô ìUóJ�c� óJ�U� ô�ñ G ñKD O G ñKD úâíÈô�ï�G�ë ñc ñ õc õ �U ï ó/�U ô
ù ����ôOò óJïc� î �U� �OòX � ìUóJ�c� óJ�U� ò�� ÷ î D ó î  ñ óJ�c õ �U õ óbó� �
÷Aòbï óJïc� î �U� �OõX ñ ìUóJ�c� �Oõc� � î ÷N�c��D óJ�c � óJ�c î �U ï ó/�U ò
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G
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j.aIk�clrnkys�p�x.bd�v��})j.x.bg���[kyxlknm»�wx�clknÛE{Ikys'j.b?p�e)´#� R���}Øjlkys»mHbdclry{Iclclknm�}
�wx��¿�\À N ´#knryjt��ÚI�«��PY�KxlknmHbdryjlc�c.jlkyege?p�x
� �w�K{Ke?p�j.bd�wsIcu��}�zwp�x.bd�w{Icup��[knct� � xl�w�K�KbgsK�~p�edcl�»j.aIk�p��[k�pwclc.{Khi�Kj.bd�ws_p�sIm©c.aKb½}�j.bgsK�Åj.aIk�c.jqp�xlc¶��pwrl¢
�wsEjl�uj.aIk��Å´��R�w{Kedm�j.{Kx.s�j.aIk�hvp1Ó.�wx.bgjÔ|���}9j.aIk ³ ��¥]´�cl�w{Kxlrnknc�kyz[kys»bgs'jl�vj.aIk�¡R��jÔ|#� k�xqp�sK�[k���`Ya'{IcªR
p¶�Kxl�w� kyx�c.� knryj.xqp�e�rye?pwclc.b½¼�rtp�j.bd�wsmR��Kxlk�}�kyxlkysEj.b?p�egeg|�p�j<�w�Kj.bdrtp�e£�Ypnz[kyedkysK��j.aIc�R�bdcYhvp�sImIp�jl�wx.|[�
³ hu�wsK��j.aIk �£Þ �v�»c.jqp�xlc���bgj.a×�w�Kj.bdrtp�eYc.� knryj.xqp�}�xl�whÜj.aIku�Kxlkncqkys'j¶�R�wx.¢�j.aIkyxlkvbdc¶p�e?p�x.�[kus'{Kh���kyx
��})� �wjlkys'j.b?p�eLryeg{Ic.jlkyx�hukyh���kyxlc N o : ¯`� hvp�� P���bgj.a�bgs'jlkyx.huknmHb?p�jlkfp�sIm�ed�t�Y��hvpwcqc�jW|E� knc<� kyjÔ��knkys ³
p�sIm~��R£hvp�s'|Í��}���aKbdrqa©p�xlkved�Ertp�jlknm~��pt|#cfp�� �tz[k�j.aIk��Q´ N �Lbg�I��ÚI�«��P����Ubg�I�£ÚI�ÝÀ��Kxl�\zEbdmKknc�}�{Kx.j.aIkyx
kyz#bdmKkysIrnk�}
�wx)ed�t�Y��hvpwcqcRc.jqp�xlc � ¡Ykyed�t�ÞÌ � ��åLhvp��¶pµe?p�x.�[k<s'{Kh���kyx���}�¥W¦�§Í�w�HÓ.knryjlc�� knrn�whuknc�z#bdc.bg�Kedk��
¥Ô}�claKb½}ØjlknmÅ��pwrq¢»�wsEjl��j.aIk ��³ �Å´�j.aIkfhvp1Ó.�wx.bgjÔ|Q��}Yj.aIkyhß�R�w{KedmÍkysImÅ{K�×pwc�Õ�wx�à���jÔ|#��kvc.jqp�xlct�f¥�}
j.aIky|�c.aI�w{Kedm�j.{Kx.s��w{Kj<jl�f��kµ¾��Å´�cljqp�xlc�j.aIkybgx<hvpwclclknc�}�p�ege£kyz[kys�� kyed�t�`� Ð � ò�� �
�/jlikjAá ¢¤£ ¥¶� ù�u�r�r»â�ã9ä1åÂù#æ�ç
³ egj.aI�w{K��a¶j.aIk�mKk�¼IsKbgj.bd�wsf��}�p�s�¥�¦�§��w�HÓ.knryj9clknkyhuc£kyz#bdmKkys'jtèwbgs��Kxqpwryj.bdrtp�eEjlkyx.hucLbgjUmKky� kysImKcL�ws�z�p�x.bd�w{Ic
pwcqc.{Khi�Kj.bd�wsIcY��p�x.j.bdry{Ke?p�x.eg|���aIkys�mKkyx.bgz[knm�}Øxl�whêé�¥W¦-`�� � ct� ° kyxlk�j.aIk�pwmK�w�Kjlknm�bgs'j.x.bgsIc.bdr�rn�wed�wxlc�p�xlk
knÛE{�p�egeg|�bghi� �wx.jqp�s'j�pwc�j.aIk�ed�#rtp�j.bd�ws»��}Rj.aIk�xlknmKmKkysKbgsK����p�j.a���`YaIk�rn�wh��Kbgs�p�j.bd�ws���}����wj.aÅc.��p�sIc�j.aIk
��bdmHj.a×��}�p�xlky��bd�wsÍbgs���aKbdrqa×c.jqp�xlc�p�xlky�'p�xlmKknmÍjl����kuk�ÒKrnknclc]�
}�xlknk��v�»¥�¦ë�w�Iclkyx.z�p�j.bd�wsIc�c.{Hì�kyxµ}�xl�wh
j.aKbdc<�Kxl�w�KedkyhËjl�up¶h�{Irqa�edknclcqkyx�k�Ò#jlkysEjt�
�Lbgxlc.j�kyzEbdmKkysIrnk�}��wxvj.aIk��KxlknclkysIrnk���}�¥W¦�§í�w�HÓ.knryjlcu�Ypwc�xlky� �wx.jlknmo�E|Ñ�RaKbgsKbfî]�tï�� ª[ð p�sImÙ�RaKbgsKbµñ
à�x.òK�[kyeLî]�tï�� Á[ð �)`YaIk<¥W¦_kyhibdclc.bd�wsu�Ypwc�bgs'jlkyx.�Kxlkyjlknm�pwc)jl��p�x.bdcqkYbgsvrn�Ern�#�wsIc�î��wx�jl�wx.b ð ��} rybgxlry{Khuc.jlkyege?p�x
mH{Iclj���bgj.a�jlkyhi��kyxqp�j.{Kxlknc<��}9clkyz[kyxqp�e�� ±�± ài���RaKbgsKb£ñóÐÍp�x.�'p�{~î]�tï�ï�� ð kysKe?p�x.�[knm�j.aIk�s'{Kh�� kyx���})¥W¦�§
cq�w{Kxlrnknc�rn�wsIc.bdmKkyxqp��Keg|��E|��w�Iclkyx.zwp�j.bd�wsIc�}�xl�whÜ��� ª jl�uÚI�«��¬�h���ÐÙaKbgedkµj.aIk�ÛE{�p�egbgjqp�j.bgz[k�xlkncl{KegjtèIb��ôk���j.aIk
k�ÒHbdc.jlkysIrnku��}<rybgxlry{Khuc.jlkyege?p�x¶hvp�jlkyx.b?p�e�bdc��w{Kj���}<ÛE{Iknc.j.bd�ws�}
�wx�hu��c.j���}�j.aIknclk�cl�w{KxlrnknctèUj.aIkvktp�x.eg|Q¥�¦
�KaI�wjl�whukyj.x.|va�pwc�jl����k�j.xlktp�jlknmv��bgj.a�rtp�{Kj.bd�wsv}�xl�whëjl�#mIpn|]ãôc�zEbdky��� ³ c�j.aIk�mIp�jqpµ�Rkyxlk��w�Kjqp�bgsIknm���bgj.a
clbgsK��edk����Kb½ÒHkye�mKkyjlknryjl�wxlctè�j.aIkyxlkf��pwcµsI��bgsH}
�wx.hvp�j.bd�ws~p����w{Kjµrn�wsEjqp�hibgs�p�j.bgsK���w�HÓ.knryjlc���bgj.aKbgsQj.aIkic.jqp�x
�wx<cl¢E|�p�� kyx.j.{Kxlk���`YaE{IctèKj.aIkµrn�wbgsIrybdmKkysIrnk���}�p�s��w�Kj.bdrtp�egeg|�z#bdc.bg�Kedkuî�ktp�x.eg|�jÔ|#��k ð cljqp�x���bgj.a»p�ryed��cqk����'|
{KsK¢#sI�t��s�¥W¦+cl�w{KxlrnkuîØe?p�jlkµjÔ|#� k��wx�aIktpnz#bgeg|�xlknmKmKkysIknm ð bdc�egbg¢[kyeg|�jl�f�Kxl�#mH{Irnk�p�s Å ¥�¦�§o�w�HÓ.knryj Å èKjl�#�K�
õ�sH}
�wx.j.{Ks�p�jlkyeg|[èUj.aIkv�Kxl�w�Kedkyh���}�rn�wsH}�{Ic.bd�ws~xlkyhvp�bgsIc�kyz[kys×��aIkysÍ{Ic.bgsK�»¥W¦p�x.xqpn|�mKkyjlknryjl�wxlc �¶ö pwmIp
kyj�p�e��£î]�tï�ïH� ð }
�w{KsIm�j.a�p�j�p�j�pf�Kb½ÒKkye£c.bgÃtk���} ±#÷ø ø �vrn�ws'jqp�hibgs�p�j.bd�ws�}Øxl�wh�sIkybg��a'� �wx.bgsK��cljqp�xlc���knrtp�huk¶p
�Kxl�w�Kedkyh}
�wx�p�� kyx.j.{Kxlknc�e?p�x.�[kyx�j.a�p�s ª#÷ø ø ÚI�)¥Ws�j.aIkybgx�Ì�Î�ù�`�� � p�eghu��c.j�p�ege�c.jqp�xlc�î]� ± À ð bdmKkys'j.b½¼�knm�pwc
ryeg{Icljlkyx)hukyh�� kyxlc�mHbdc.�Ke?pt|[knmu¥W¦�§<ú�j.aI��clk���kyxlkYbgs'jlkyx.�Kxlkyjlknm�pwc9jl�µ�wx.bg��bgs�p�jlkY}Øxl�whûrybgxlry{Khucljlkyege?p�xRmHbdc.¢Hct�
³ ryxl��cqc�j.aIk�jl�wjqp�eK¼�kyedm���}�z#bdky�_��}£ü ø[ý ü ø è[j.aIk�k�ÒHrnknclcRcl�w{Kxlrnknc�c.aI�\�Rknm�pµrn�wsIrnkys'j.xqp�j.bd�ws�bgsuj.aIk�ryeg{Ic.jlkyx
¼�kyedm�èIb��ôk��)��bgj.aKbgs�pfxqpwmHbg{Ic���}Y� ² � ø ø p�xl�w{KsIm»��§�é×��úK��bgj.aKbgs�j.aKbdc�p�xlktpHèKj.aIk�c.��p�j.b?p�eUmHbdc.j.x.bg�K{Kj.bd�ws��Ypwc
}�p�bgx.eg|�aI�whu�w�[kysIkn�w{Ict� � {Ik�jl��j.aIkµ}�pwryj�j.a�p�j ö pwmIpvkyjµp�e���sIkybgj.aIkyx���bgz[k�pu¼IsImHbgsK��rla�p�x.j�sI�wx�pujqp��Kedk
��bgj.a��KaI�wjl�whukyj.x.bdr�xlknc.{Kegjlc\èHp�rn�whi��p�x.bdcl�ws���bgj.a��wj.aIkyx�c.j.{ImHbdknc�bdc�sI�wj�� ��clc.bg�Kedk��9¥Ws�z#bdky�-��}£j.aIk�hu�wxlk
xlknrnkysEj)xlknc.{Kegjlctè�aI�\�Rkyz[kyxtèHp�¥W¦�§�}�xlknÛE{IkysIry|¶��}�p�eghu��clj<� ±�±[þ }��wx9j.aIk�®�¡×c.jqp�xlc9bgsi�í�\À�rtp�sumKk�¼IsKbgjlkyeg|
� kµk�ÒKryeg{ImKknm��
`YaIk�Ì�Î»ùÿ`�� � �Kxlknclkys'jlknmÍ�'| ° p�sIcl�wsÍkyj�p�e���î]�tï�ï[À ð bgsIryeg{ImKkncfÀw��cljqp�xlcµbgs~p�� ø ý � ÷ø�� ¼�kyedm���bgj.a
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Ì ����� ÷ �	� hvp��Iè�Î ����
 ÷ ��
 hvp��Iè�p�sIm�ù ��	� ÷�� hvp��Iú p�� �w{Kj�� ±[þ ��})j.aIkyhËegbdkµbgs�j.aIk�¥W¦�§oxlky��bd�ws��
³ c ° p�sIcl�ws�kyj)p�e��Eî]�tï�ï[À ð xlkyhvp�x.¢[knm¶j.aIkyhuclkyegz[knc£j.aIkRjÔ�����w�HÓ]knryjlcU��bgj.a�e?p�x.�[kncljU¥�¦�§ î�¡��t��ï�p�sIm�¡ ª ��ï ð
a�pnz[k�� knkys�hibdc.bdmKkysEj.b½¼�knm�� ³ sI�wj.aIkyx�¥W¦�§©�w�HÓ]knryj�î�¡�����ï ð hukysEj.bd�wsIknm��'| ° p�sIcl�ws�ñû���ws'j.bRî]�tï�ï Á[ð jl�
c.aI�\����z[kyx.|�e?p�x.�[kié�¥W¦ k�ÒKrnknclc���a�pwc��wsKeg|Åp�c.hvp�ege�k�ÒKrnknclc�bgsÅj.aIk�Ì�Î»ù p�sImÅj.aIk�Ì�Î�ù��¯mHb?p���xqp�h
�K{Kj�sI�ik�ÒKrnknclc�bgs�j.aIkµÎ»ù��ÑmHb?p���xqp�hË��}9j.aKbdc��R�wx.¢�îWÌ�¸QÎ�� � ÷ ��
�� hvp��Iè�Î ¸Qù�� � ÷ � 
 hvp���p�sIm
ù ¸���� � ÷ ü 
 hvp�� ð � � {Ikµjl�ij.aIk�}
pwryj�j.a�p�j�j.aIkµ�KaI�wjl�whukyj.x.|��'| ° p�sIcl�ws�kyj�p�e�����pwc��w�Kjqp�bgsIknm�bgs�p
� ÷ø ø ² p�� kyx.j.{Kxlk�è�rn�wsEjqp�hibgs�p�j.bd�ws�}�xl�wh sIktp�x]���'|�cljqp�xlc<rn�w{Kedm�a�pnz[k���knkys�pfcqkyz[kyxlkµ�Kxl�w�Kedkyh��
��b?p�sK��kyj�p�e��Kî ª�±�±�ª[ð p�edcl��hvpwmKkYj.aIk�p�j.jlkyhi�Kj)jl�µmKknclryx.bg��k�j.aIk���´K®�c9��bgj.au¥W¦�§��E|�mHbgz#bdmHbgsK�µj.aIkyh bgs'jl�
jÔ������xl�w{K�Ic ��Ú Á Ú��Re?pwclc�¥�cl�w{Kxlrnknc�p�sIm ª Àwï����Re?pwclcI¥l¥"!)�Re?pwclcI¥q¥l¥Ycl�w{Kxlrnknct�f`YaKbdc�rye?pwclc.b½¼�rtp�j.bd�wsÍ��pwc
��pwclknm»�ws�j.aIkvÌ�Î�ùÏ`�� � îØj.aIkybgxµ�Lbg�I��Ú�� ð�� c.jqp�xlc�bgs»j.aIk�xlknmKmKkysIknm��y`�`Lp�{Kx.b)xlky��bd�ws#�wè pwc��w{Kj.egbgsIknm
�'|×j.aIk�xlknm©egbgsIk�p�sIm j.aIk�mIpwc.aIknm©xlknmKmKkysKbgsK�~z[knryjl�wxubgs_�Lbg�I�9ÚI�«�Hè��Rkyxlk�xlky�'p�xlmKknmÙpwc��Re?pwclcI¥l¥$!�¥l¥l¥�è
��aKbgedkµc.jqp�xlcYed�#rtp�jlknm�x.bg��a'j���}Lj.aIkµmIpwc.aIknm�egbgsIk��Rkyxlk�rye?pwclc.b½¼�knm�pwc��Re?pwclcI¥�����b?p�sK�vkyj�p�e��L¼IsIm�j.a�p�j�j.aIk
�Re?pwclcI¥q¥�!)�Re?pwclc�¥l¥l¥�rtp�sImHbdmIp�jlkncip�xlkumHbdc.j.x.bg�K{Kjlknm p�ege��tz[kyx�j.aIki¼�kyedmÍ��aKbgedk��Re?pwclcI¥�rtp�sImHbdmIp�jlkncf�Ernry{Kx
�[kysIkyxqp�egeg|»bgsQj.aIk °�%&% xlky��bd�ws��i`YaIkfe?p�j.jlkyxµxlknc.{Kegj�rtp�sKsI�wj�� k�xlkyj.xqpwrnknmQ}Øxl�whßj.aIkimIp�jqp���bgz[kys�bgsÅj.aIk
��p�� kyxt�u�Lbgxlc.jtè�j.aIkybgx�`Lp��Kedk ª egbdc.jlc�Ú Á Ú»�Re?pwclcI¥�cl�w{Kxlrnkncµbgs'�y�¿�\À��f�K{Kj��wsKeg| ª � Á p�xlkurn�wsEjqp�bgsIknmÍbgs
j.aIk¶c.{K�Kxlky��bd�wsIcu�\�íî ª�±[ð è)�\´~î
ï[À ð è)�né�î]��� Á[ð p�sIm ª �íî
� ð ��´#knrn�wsIm�è��Lbg�I�9� ± ��}���b?p�sK��kyjµp�e��µ��aKbdrla
mHbdc.�Ke?pt|#c�j.aIkvc.��p�j.b?p�e�mHbdc.j.x.bg�K{Kj.bd�ws ��}<j.aIk��Re?pwclcI¥�cl�w{Kxlrnknc¶rn�ws'jqp�bgsIc ª �[À�c.jqp�xlctèUhu��c.j���}���aKbdrqa p�xlk
ed�#rtp�jlknm�bgs�j.aIk�cl�w{Kj.aIkyx.s�p�sIm�sI�wx.j.aIkyx.s���p�xt�
³ rn�whi��p�x.bdcl�ws � kyjÔ�Rknkys j.aIk�(*),+ mHb?p���xqp�h î��Lbg�I�UÚI�«� ð p�sIm~j.aIk�)-+/.ÙmHb?p���xqp�hÿî��Lbg�I�UÚI� Á[ð c.aI�t�<c
j.a�p�jµj.aIkf}�xqpwryj.bd�wsÍ��}�¥W¦�§¯�w�HÓ]knryjlc�bgsIryxlktpwclknc�}�xl�wh ª ï þ jl��Ú ²[þ è�{IclbgsK��bgs'j.x.bgsIc.bdrvrn�wed�wxlc��K{K�Kegbdc.aIknm
�'| � {Irtp�j.b�kyj�p�e���î ª�±�± � ð ú£j.aI��clk¶z�p�eg{Ikncµ�R�w{Kedm�j.xqp�sIc]}��wx.hßbgsEjl���[À þ p�sIm Á À þ è�xlknc.� knryj.bgz[kyeg|[è���aIkys
k�� �I�¹pwmK�w�Kj.bgsK�~j.aIk�bgs'j.x.bgsIc.bdr�rn�wed�wxlcv��bgz[kysÑ�'|©¡Yknclclkyege�ñÜ¡Rxlkyj.j»î]�tï���� ð �-`YaIk�mKkyjlknryj.bd�wsÑxqp�jlk�}��wx
�)����p�sImÍcl�w{Kxlrnknc�mKknryxlktpwclknc�mHxqpwc.j.bdrtp�egeg|Åbgs�j.aIkié��wx.j.aIkyx.s p�sImÅj.aIk�´#�w{Kj.aIkyx.sÍ��p�x���}Y�¿�\À#�u`YaKbdcµbdc
p�rn�wsIcqknÛ'{IkysIrnk���}<j.aIkvkyhibdclclbd�wsÍ}�xl�wh k�ÒHjlkysImKknmÍaI�wj�bgs'jlkyxlc.jlkyege?p�ximH{Ic.jip�sImÍ¾ ³�° c�bgs~j.aIk0�)����p�sIm
��aKbdrla�kysKa�p�sIrnknc����wj.aÅj.aIk¶��pwrl¢#��xl�w{KsImÍp�sImÅj.aIkfrn�wsH}Ø{Iclbd�wsQbgs»j.aI��cqk�xlky��bd�wsIc\� ³ sImK��kyj�p�e��)î ª�±�±�ª[ð
p�edcl��}
�w{KsIm�j.a�p�j�j.aIkyx.hvp�e�xqpwmHb?p�j.bd�ws�}Øxl�whêmH{Iclj�p�j�p�xl�w{KsImQ� ±�±�± àëmK�whibgs�p�jlknc�j.aIkµkyhibdclc.bd�ws�p�j1�©bgs
� �wj.a�j.aIk�éóp�sIm�´���p�xt�
¥Ws��wxlmKkyx�jl��rn�whi��p�xlkuj.aIkik�ÒKrnknclc�}�xlknÛ'{IkysIry|Å��}Yj.aIku�í�\À�ryeg{Ic.jlkyxµ��bgj.aÍ�wj.aIkyx�|[�w{KsK�»ryeg{Ic.jlkyxlctè��wsIk
a�pwc�jl�f� kyx]}��wx.hËj.aIkµcqp�hukµ�Kxl�#rnknmH{Kxlk�pwc��Kxl�w� ��clknm��'| ° p�bdclrla�kyj�p�e���î ª�±�± �y� ðµ�

 ³ rn�whi�KedkyjlkysIknclcfrqaIknrl¢Q}
�wx�j.aIk0�)����p�sImÍmIp�jqp�|#bdkyedmKc�p�egbghibgj¶��}-�2� ��
 hvp���}
�wx���aKbdrqa~j.aIk
mKkyjlknryj.bd�ws�xqp�jlk�bdc�{KsKb½}
�wx.hí�\z[kyx�j.aIk�kys'j.bgxlk�¼�kyedm�� � {Ik�jl��j.aIk�aKbg��aIkyxYclkysIc.bgj.bgz#bgjÔ|vp�j�Ì�Î»ùßj.aKbdc
egbghibgj�aI�wedmKcY}��wx�j.aIk�xlkyhvp�bgsKbgsK�v��ptz[ky��p�sImKc�jl�#�K�

 ´#kyedknryj.bgsK���wsKeg|�c.jqp�xlc)�Kx.bg��aEjlkyx�j.a�p�suù��3�4� ��
 hvp���jl����kYclkysIclbgj.bgz[kYjl�µc.jlkyege?p�x)�KaI�wjl��c.�KaIkyxlknc
îØb��ôk��µùÜ¸5�76 � hvp�� ð xlkyz[ktp�edc�pujl�wjqp�e)��}�Ú'ï ² c.jqp�xlc�knÛE{Kbgzwp�edkysEj�jl�98 ³ �Å´�c.� knryj.xqp�eUjW|E� knc���}
³ Úu�wx<ktp�x.egbdkyxt�

 `YaIk�bgs'j.x.bgsIc.bdr�rn�wed�wxlc���aIkyxlkµjqp�¢[kys�}�xl�whË¡Yknclclkyege£ñÖ¡�xlkyj.j�î]�tï���� ð �

³ hu�wsK�×j.aIkQp�� �tz[kÅclkyedknryjlknm¹Ú'ï ² cl�w{Kxlrnknc�j.aIkyxlkQp�xlk�� ± �~��bgj.a-¥W¦�§<è�j.aE{Ic�edktpwmHbgsK�©jl� p�s¹k�ÒKrnknclc
}�xlknÛ'{IkysIry|���} ²�ª[þ bgs��¿�\À#��`YaKbdc�s'{Kh���kyx�bdc�xlkyhvp�x.¢wp��Kedk¶bgs�cqkyz[kyxqp�e9pwc.� knryjlct�<�Lbgxlc.jtè�bgj��wsKeg|�xlk�}�kyxlc
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Á �
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ktp�j.{Kxlk�è9bgsImHbdrtp�j.bgsK�»� �wj.aÍj.aIk�k�ÒHj.xlkyhuk�|[�w{Kj.a ��}<j.aIk�c.jlkyege?p�xfp�����xlky�'p�jlk�p�sIm~j.aIkvhvp1Ó.�wx¶xl�wedkvj.a�p�j
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ktp�j.{Kxlkyedknclc
c.jqp�xlctèHbgs�� ²[þ ��}Lj.aIkl�t®�j.aIkyxlc��wè�p�sIm�bgs���� þ ��}9j.aIk���® ³ ´��
³ hu�wsK���w{KxUù�����p�sIm¶c.� knryj.xl��clrn�w�Kbdr�cqp�hi�KedkR��} ª�± ��c.jqp�xlc\è\j.aIkyxlkYp�xlkR�H��¤���xqpt|�cl�w{Kxlrnknct�L`YaIkY�Ra�p�sImHxqp
cl�w{KxlrnkncR��bgj.a���®¹}
ktp�j.{Kxlknc�p�sImv��bgj.a�c.{�¦vrybdkys'j<rn�w{KsEjlc�jl��c.{K�K� �wx.jYc.��knryj.xqp�e�¼IjlcYrtp�s�� k�xlky�Kxl�EmH{Irnknm
�'|Åp�c.bghi�Kedk¶j.aIkyx.hvp�e��Ke?pwc.hvp�hu�#mKkye�è�b��ôk��gè�j.aIkyxlkfbdc�sI��sIknknm»}
�wx�p§k�p�jµ� �t��kyx�e?pn��è���aKbdrla�bdc���a�p�j
�wsIk����w{Kedm¹k�Ò#� knryj�b½}�j.aIk�cl�w{Kxlrnk��RkyxlkQp�sÑ¤���xqpn|©�Kbgs�p�x.|Ñ�wx�p���pwrl¢#��xl�w{KsIm ³ Õ�é î�¡�xl�E��c�kyj�p�e��
ª�±�± À ð ��é��wsIk���})j.aIknclk�cl�w{Kxlrnknc<bdc�p�sI�whvp�ed�w{Ic.eg|�cl��}�j�p�sImV!��wx��Kx.bg��aEj���bgj.a�pued�t�Öp��Icl�wx.�KbgsK��rn�weg{Khis�è
cl��j.aIky|¶p�xlk�{KsKegbg¢[kyeg|¶jl��� kR}��wxlky��xl�w{KsIm¶¼�kyedmicljqp�xlctúwjÔ|#�Kbdrtp�eM¨ ©»z�p�eg{Iknc9xqp�sK�[kY� kyjÔ�Rknkys Á p�sIm ª�Á hvp��Iè
rn�wsIc.bdc.jlkysEj<��bgj.a��w{KxµÌ�Î»ù��o�KaI�wjl�whukyj.x.|[��é��wsIk���}9j.aIknclkµcl�w{Kxlrnknc�c.aI�t�<c�¤���xqpt|�z�p�x.b?p��KbgegbgjÔ|���bgj.aKbgs
j.aIkuc.aI�wx.j�îØÚ ± ¢#clknr ð �w�Iclkyx.z�p�j.bd�ws�� ³ ege���}�j.aIkyh p�xlk�rn�wsIc.bdc.jlkys'j���bgj.aÍ� kybgsK��hukyh�� kyxlc¶��}Yj.aIk��í�\À
rn�whi�Kedk�Ò��
`YaIkyxlk�p�xlkÅ�wsKeg|_}
�w{Kx�c.jqp�xlc���bgj.a-j.aIk���®Ü}�ktp�j.{KxlkÅj.a�p�j�a�ptz[k»}Ø{Kx.j.aIkyx�cl��knryj.xqp�e�egbgsIknc�p�j�c.aI�wx.jlkyx
��ptz[kyedkysK��j.aIc � ¡�� ² �Hè���aKbdrla¹��pwc�xlky� �wx.jlknm_jl�~��k�}
ktp�j.{Kxlkyedknclc��'| ° p�sIcl�ws-ñ ���ws'j.bvî]�tï�ï Á[ð è<bdc�p
��®�§R´�j.a�p�j�c.aI�\�<c�¾9p	ªup�sIm»¡�xB«Qp��Icl�wx.�Kj.bd�ws»bgs��w{Kx�c.� knryj.x.{Kh��<¥�})j.aKbdc�mHbdclryxlky��p�sIry|�bdc<sI�wj�mH{Ik�jl�
j.aIk�ed�t�¬b�® c.��knryj.x.{Kh¿�'| ° p�sIcq�ws�ñ ���wsEj.b)î]�tï�ï Á[ð ��k�h�{Ic.j<pwclc.{Khuk�j.a�p�jYj.aIk�cl�w{Kxlrnk�bdc�zwp�x.b?p��Kedk��
³ mKmHbgj.bd�ws�p�egeg|[è'¡�� ² ��a�pwc9���wj.af¤���xqpn|�kyhibdcqc.bd�wsup�sIm¶¥�¦�§�� ³ sI�wj.aIkyxR��®�§R´���bgj.ai¥W¦�§<è[��§�é»ï��fî��RaKbgsKb
kyjRp�e��I�tï�� ±[ð èHp�edcl��a�pwc�¾9p	ª�p�sImv¡�xB«�bgs�p��Icl�wx.�Kj.bd�ws���`YaIk���® ³ ´���§�é Á À#è'��bgj.a�¤���xqpt|ukyhibdclc.bd�ws�p�sIm
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¥�¦�§Ñc.aI�t�<c�¾Lp	ª�p�sIm�¡�xB«�p��Icl�wx.�Kj.bd�ws�è�p�sIm ° k %Z¯ ª ���t� ±Z° bgs»kyhibdclc.bd�ws��<��§�éÅ� ± è�p�sI�wj.aIkyxµ��® ³ ´
��bgj.a~¤���xqpt|�kyhibdclc.bd�ws�èLc.aI�t�<c¶¾9p	ª'è ° k %±¯ � ± �H��� ° è9p�sImÍ¡�xB«×bgs p��Icl�wx.�Kj.bd�ws���¥Ws����wj.a×rtpwclknctèUj.aIk
bgsH}�xqp�xlknm�c.� knryj.xqpip�xlk�rn�wsIc.bdcljlkys'j<��bgj.a�ktp�x.eg|�¡R��jÔ|#� kµc.jqp�xlct�
���whi��p�xlknmvjl�µ�Kxlkyz#bd�w{Ic���®Ù��p�sIm#��aIktpwm�c.j.{ImHbdknc)bgsvcljqp�xj�[}��wx.hibgsK��xlky��bd�wsIctè'j.aIk<�Kxlknclkys'j�c.{Kx.z[ky|�bdc�j.aIk
hu��clj9k�ÒHjlkysIc.bgz[k��wsIk�ú'bgsvpwmKmHbgj.bd�ws�è[bgj)bdc9j.aIk��wsKeg|f�wsIkRj.a�p�j�bdcL}
p�bgx.eg|�{Ks'�Kb?pwclknm����Ypwcqp�egb�ñ¹§�bgxl�[piî]�tï�ï ²[ð
cl{K���[knc.jlknm�}Øxl�wh j.aIkybgx�cqp�hi�Kedkµ��}LÚ�Ú²��´K®�c�bgs�c.b½Ò�xlky��bd�wsIc<j.a�p�j���®Öp��Icq�wx.�Kj.bd�ws�bdc�z[kyx.|�rn�whihu�ws�bgs
ed�\�Y��hvpwclc���´K®�ctúw}�xl�whój.aIkybgx��Lbg�I� ª �RkYknc.j.bghvp�jlkYj.aIkR}�xqpwryj.bd�wsi��}���® ³ ´�jl����k�p�� �w{Kj Á�±[þ � ö bg¢[ky��bdcqk�è
�Ypwc!p�egb�ñí§�bgxl�[pQî]�tï�ï ²[ð p�x.��{Ikfj.a�p�j��Re?pwclcI¥l¥�cl�w{Kxlrnknc�jlkysImÅjl��c.aI�t�í��®p��Icq�wx.�Kj.bd�ws�è���aKbgedk��Re?pwclcI¥
cq�w{KxlrnkncRp�xlkY}
ktp�j.{Kxlkyedknclct�9¥Wsuj.aIkY}
�weged�t��bgsK�IèE�Rk<��bgege�k�Ò#�Ked�wxlk�j.aIk�s�p�j.{Kxlk���} j.aIk<�¿�\À�cl�w{Kxlrnknc�bgsvhu�wxlk
mKkyjqp�bge��
¥Ws�pwrnrn�wxlmIp�sIrnk���bgj.av�Kxlkyz#bd�w{IcRclj.{ImHbdknc�j.aIk�ï¶��®�§R´�p�xlk<bgs'jlkyx.�Kxlkyjlknm�pwc¡��´K®�cR��bgj.aKbgs��¿�\À#�L�»�#mKkyedc
}
�wx�j.aIk�j.aIkyx.hvp�e�rn�ws'j.bgsE{K{Khêkyhibdclc.bd�ws�}Øxl�whmH{Ic.jÔ|vbgsH�
}
p�egegbgsK�fkys'z[kyed�w� knc<p�xl�w{KsIm��Kxl�wjl��c.jqp�xlc�bgsImHbdrtp�jlk
j.a�p�jRj.aIk�kysEz[kyed�w��k�kyhibdclc.bd�ws�rtp�s�k�ÒHrnknknmvj.aIk�c.jlkyege?p�xR�Keg{Ic�mHbdc.¢f�KaI�wjl��c.�KaIkyx.bdr�kyhibdclc.bd�ws��'|vp�eghu��c.jYp�s
�wxlmKkyxL��}Khvp���sKbgj.{ImKk�î��Yp�egz[kyjY�tï�ï[À ð j.aE{Ic£�Kxl�#mH{IrybgsK��}�ktp�j.{KxlkyedknclcLc.� knryj.xqpH�U`YaIk�z[kybgegbgsK����}�p�s¶kys'z[kyed�w� k
��ktp�¢[kysIc¶j.aIk���®�p��Icl�wx.�Kj.bd�ws×egbgsIknc���aKbgedk�p�mHbdcl¢Q��bgege��wsKeg|Íp�hi�Kegb½}�|Qj.aIk���® }
ktp�j.{Kxlk���`YaIkyxlk�}
�wxlk�è
j.aIk ²�± }
ktp�j.{Kxlkyedknclcf�w�HÓ]knryjlcfp�xlkuz[kyx.|Qegbg¢[kyeg| �Re?pwclcI¥�cl�w{Kxlrnknc���bgj.aKbgs×�¿�\À#��`YaI��clk Á ÚQ��® ³ ´Q��bgj.a
¤���xqpn|�kyhibdcqc.bd�ws p�sImV!��wxf¥�¦�§Öp�xlk�p�edcl��|[�w{KsK�»ryeg{Icljlkyx�hukyh���kyxlctè�pwc¶mKkyhu�wsIc.j.xqp�jlknm©p�� �tz[kv}��wx¶j.aIk
jW�R���w�HÓ.knryjlc���§�éÅ� ± p�sIm Á À#��®�sKeg|�j.aIk�s�p�j.{Kxlk¶��}�j.aIk Á�± xlkyhvp�bgsKbgsK����® ³ ´�bdc�pu�Kx.bd�wx.bLedknclc�ryedktp�x
� knrtp�{Iclk�j.aIkyxlk�bdcisI�QmHbgxlknryjm³Ô|[�w{Kj.a©bgsImHbdrtp�jl�wxB´�}
�wxurye?pwclc.b½¼�rtp�j.bd�ws_�K{Kx.����clknc\� ° �t��kyz[kyxtè�j.aIkyxlk�p�xlk
cqkyz[kyxqp�e�bdclc.{IkncYbgsImHbdrtp�j.bgsK��j.a�p�j<j.aIkyxlkµhibg��a'j���k�}�{Kx.j.aIkyx���´K®�c�bgs�j.aKbdc���xl�w{K���
`YaIkµ¼Ixlc.j�p�x.��{Khukys'j�rn�whuknc�}�xl�whêj.aIk�cl��p�j.b?p�eUmHbdc.j.x.bg�K{Kj.bd�ws � hu��c.j���}9j.aIk���® ³ ´�p�xlk�ed�Ertp�jlknm�bgs�j.aIk
bghihuknmHb?p�jlk�z#bdrybgsKbgjÔ|���}<�wj.aIkyx�|[�w{KsK�»ryeg{Ic.jlkyx�hukyh���kyxlcip�sImÍbgs�xlky��bd�wsIc���bgj.a×�Kxl�wsI�w{KsIrnknm~sIky�K{Ke?p�x
kyhibdcqc.bd�ws��U`YaKbdcUhvp�¢[kncLbgj£egbg¢[kyeg|�j.a�p�j)p<rn�wsIclbdmKkyxqp��Kedk�}�xqpwryj.bd�wsf��}Ij.aIkyh+bdcUxlkye?p�jlknm�jl��j.aIkR�¿�\À�ryeg{Icljlkyxt�
´#knrn�wsImHeg|[è�j.aIk�bgsH}Øxqp�xlknm»rn�wed�wxlc���}���® ³ ´���bgj.aI�w{Kj�¤���xqpt|#c�p�xlk¶�ws»pnz[kyxqp��[k¶xlknmKmKkyx�j.a�p�s�}
�wx�cq�w{Kxlrnknc
��bgj.av¤���xqpt|¶kyhibdclclbd�ws�ú[egbg¢[ky��bdclk�è'j.aIkybgxRp��K��p�xlkys'j�¥W¦<���Kx.bg��a'j.sIknclc�bdc9}
p�bgsEjlkyx��'|f�wsIk<�wx)jW�R��hvp���sKbgj.{ImKknc
rn�whi��p�xlknm×jl��j.aIk��wj.aIkyxfc.jqp�xlc�bgs~j.aIk�cqp�hi�Kedk��ÅÕ�bgz[kys~j.a�p�j¶j.aIkvclrtp�j.jlkyxf��}<bgs'j.x.bgsIclbdr�Î»ù��Örn�wed�wxlc
}
�wx�p�egeLeg{KhibgsI��c.bgjW|�rye?pwclclknc�bdc<}�p�bgx.eg|�c.hvp�egeU��bgj.a�xlkncl��knryj�jl�uj.aIk¶�w�Iclkyx.z[knmÅrn�wed�wxlctè��wsIk�h�{Ic.j�pwcqc.{Khuk
j.a�p�j�j.aKbdc�e?p�x.�[k�xlknmKmKkysKbgsK��bdc��Kx.bghvp�x.bgeg|�mH{Ik�jl��bgs'jlkyxlcljlkyege?p�x�mH{Icljt��`Ya'{Ic\è p�egeL��}�j.aIkyh a�pnz[k ª�± hvp��
hµ¨/©Xh � � hvp��Iè�p�}�pwryj¶j.a�p�j�hibg��aEj¶k�ÒH�Ke?p�bgs~j.aIk�sI�wsH�ÔmKkyjlknryj.bd�wsIcf�'| �Ra�p�sImHxqp»p�sIm~j.a�p�jip�x.��{Iknc
bgs�}�pnz[�wxµ��}RmKknky�Keg|�kyh���knmKmKknmQryeg{Icljlkyx�hukyh���kyxlc\è�p�j�edktpwclj�}
�wx�cq�whuk¶��}Rj.aIkyh��µ�Ubgs�p�egeg|��Rk¶��p�sEjµjl�
sI�wjlk�j.a�p�j�j.aIk���xl�w{K�Ic<��}���®�§�´�p�sIm�}�ktp�j.{Kxlkyedkncqc�c.jqp�xlc<p�edcl�irn�wsEjqp�bgs ª�ª[þ p�sIm�� ª[þ ��}9�w�HÓ]knryjlc<j.a�p�j
sIkybgj.aIkyx�claI�t�Ö¤���xqpt|#c�sI�wx�¥�¦�§�ú�sIkyz[kyx.j.aIkyedknclc\è�j.aIknclkfc.jqp�xlc�p�xlk¶hu��c.j�egbg¢[kyeg|9��´K®�ct�¶®��EzEbd�w{Icleg|[è�j.aIk
p��IcqkysIrnk���}L¤���xqpn|�kyhibdclc.bd�ws��wx<¥W¦�§©bdc�sI�urn�wsIryeg{Ic.bgz[k�p�x.��{Khukys'j�p��'p�bgsIclj<|[�w{Kj.a��
`YaIkiÛE{Iknc.j.bd�wsQrn�wsIrnkyx.sKbgsK��j.aIkfhvpwclcµ��}�j.aIknclk¶��´K®�c�bdc�z[kyx.|�bghi� �wx.jqp�s'jt�f`£��knclj.bghvp�jlkfj.aIkybgxµeg{Khib½�
sI��clbgjÔ|»�Rki{Iclkfj.aIk�Ì»¸ Î rn�wed�wxlc\è���aIkyxlkurn�wsEjqp�hibgs�p�j.bd�ws~�E|ÅmH{Iclj�kyhibdclc.bd�wsQbdcµegbg¢[kyeg|»jl��� kic.hvp�ege��
� kyxlknmKmKkysKbgsK��bdc�pwrqaKbdkyz[knmQ�'|QpwmK�w�Kj.bgsK�¸·WÌÅ¸×În¹ e 6 �H÷ � �Lhvp��Iè�j.aIkfhuktp�sQbgsEj.x.bgsIc.bdrurn�wed�wx���}�hvp�bgscqknÛ'{IkysIrnkfc.jqp�xlct� ³ c�j.aIkfxqp�sK�[ki��}�bgs'j.x.bgsIc.bdrirn�wed�wxlc�}
�wxµmH��p�x]}<p�sIm»��b?p�s'j�c.jqp�xlc�bdc�c.{�¦vrybdkysEj.eg|Qc.hvp�ege
î]¸ �H÷ � hvp��'hº·WÌ×¸ÑÎn¹ e h �H÷ 
 hvp��~}��wxijW|E� knc�® jl��à ð è)j.aIk�mKkyxlknmKmKkysKbgsK�×��bgege�sI�wju� k�p1ì�knryjlknm
h�{Irlao�E|~j.aIk�c.jlkyege?p�xijlkyhi� kyxqp�j.{Kxlk�� ¥Ôs j.aKbdci�Ypn|[èR�Rk��w�Kjqp�bgsÑp��Icq�weg{Kjlk�hvp���sKbgj.{ImKkncu��}f¸ : ÷ :Uhvp��
h»¸¼µh � ÷ �Lhvp���}
�wx�j.aIk¶cljqp�xlc�p�j�j.aIkfmHbdc.jqp�sIrnki��}R�¿�\À#�µ`YaKbdc�j.xqp�sIc]}
�wx.huc�bgs'jl��bgsEjlkyx.huknmHb?p�jlkijl�
aKbg��aH��hvpwcqc�c.jqp�xlc\è�hu��c.j.eg|Qktp�x.egbdkyx�j.a�p�s ³ ± è9pwmK�w�Kj.bgsK�»hvp�bgsÍclknÛE{IkysIrnkueg{KhibgsI��c.bgj.bdknct��´#�whuk���® ³ ´
j.a�p�j�rtp�s©��k�bgsImKky� kysImKkys'j.eg|omKkyxlknmKmKkysIknmÑ�wsoj.aIk���pwc.bdcu��}�j.aIkybgxi¤���xqpn|©c.� knryj.xqpÅrn�wx.xl�w���wxqp�jlk�j.aKbdc
xlkncl{Kegj � hu��c.j<��}9j.aIkyh�p��K��ktp�x�jl�f��kµktp�x.eg|�¡R��jÔ|#��knc\úHj.aKbdc�aI�wedmKc�p�edcl�¶}
�wx�j.aIk���®�§R´��
�Lbg��{Kxlk�ÚI�«ï�c.{Khihvp�x.bgÃtknc�j.aIk�hvp1Ó]�wx�c.jqp�j.bdc.j.bdrtp�e�¼IsImHbgsK�[c�bgsÑj.aIk�}��wx.hÿ��}�p�sÙÎ�����p�sIm_eg{KhibgsI��clbgjÔ|
}�{KsIryj.bd�ws�è�pwmK�w�Kj.bgsK�×hvp�bgsÙcqknÛ'{IkysIrnk�eg{KhibgsI��c.bgj.bdknct�+`YaI��clk Á�± ��® ³ ´©j.a�p�j�mK��sI�wj�c.aI�\��{KsKbdÛE{Ik
|[�w{Kj.a¹bgsImHbdrtp�jl�wxlc�a�ptz[kÅ��knkys-�whibgj.jlknmÙ}�xl�wh �Ubg�I�YÚI�«ïHè�p�egj.aI�w{K��a-j.aIkyxlkÅhibg��a'j�� k�}Ø{Kx.j.aIkyx½��´K®�c
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�Lbg��{KxlkÅÚI�«ï � Î�����p�sIm¹eg{KhibgsI��clbgjÔ|Ù}Ø{KsIryj.bd�ws¯��}f�Kxl�w��p��Kedk�ryeg{Ic.jlkyx�hukyh���kyxlc�bgs¯�í�\À#�¿¦�knm � ��®
p��Icl�wx.�Kj.bd�ws�èY�Keg{Ik � ��®ßkyhibdcqc.bd�ws�èY|[kyeged�t� � }
ktp�j.{KxlkyedknclctèY��xlknkys � �wj.aIkyxlct�-`YaIk»p�x.xl�t�<c�mKkysI�wjlk�j.aIk
xqp�sK�[kµ��aIkyxlk�cljqp�xlc���bgj.a�¤���xqpn|�kyhibdclc.bd�ws��wx<¥�¦�§o�#rnry{Kxt�

p�hu�wsK�×j.aIkyh pwc�mHbdclry{IclcqknmÙp�� �tz[k��ó`YaIk�mHbdclj.x.bg�K{Kj.bd�ws-p�j.jqp�bgsIc�bgjlc�hvp1ÒHbgh�{Kh p�xl�w{KsIm¹¡Y�Hú�j.aIkyxlk
p�xlk»�wsKeg|+� ª[þ ³ �up�sIm ª[þ �£��jW|E� kÅc.jqp�xlct�Ö`YaIk»xlkyhvp�bgsKbgsK�oc.jqp�xlc�a�pnz[kQp��Icl�weg{KjlkÅÎ���hvp���sKbgj.{ImKknc
rn�whi��p�j.bg�Kedk���bgj.avbgs'jlkyx.huknmHb?p�jlk�p�sImvaKbg��avhvpwclcRc.jqp�xlctèEb��ôk��gèEktp�x.egbdkyxRj.a�p�s ³ ± ��®�}�rn�w{Kxlclk�è#p�jRj.aIk�}�p�bgs'j
kysIm�j.aKbdc�mHbdc.j.x.bg�K{Kj.bd�ws�bdcRbgs�kI{IkysIrnknm��E|vj.aIk�egbghibgj.bgsK�ihvp���sKbgj.{ImKkµ��}U�w{Kx�c.� knryj.xl��clrn�w�'|[�)`YaIk�}�p�bgs'jlknc.j
cl�w{KxlrnkR}
�wxL��aKbdrqavp�c.� knryj.x.{KhÖrn�w{Kedmf� kY�w�Kjqp�bgsIknmfa�pwc�p�svp��K��p�xlkys'j�Î�����p�sIm¶�Kx.bg��a'j.sIknclcR��}U�\À#� ² hvp��I�
`Ya'{Ic\è�bgj�}��weged�\�<c�j.a�p�j��Rk¶rtp�s�cqknk�c.jqp�xlc���}]è�k�� �I�gè�jÔ|#��k ³ �v�wsKeg|�b½}�j.aIkybgx�z#bdc.{�p�eUk�ÒHj.bgsIryj.bd�ws»bdc�� kyed�t�
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ìMãzÙxØ�Û$ÖM×é×�Ò�à�Ú$Û$àçÞ"èlßMâ*Û�â²àçÛ-à�Ú1ÞMÙxÛ-Ü�ä�×�â*ã,ê�ÖM×�Û$ÖM×�ã-Û$ÖM×Ýídà�Ú$àçõ"ä�×éÜÓÙxØmáRÙxÞM×�Þ�ÛzÚ Ù*æBA�§�é�C�âlâ*ÞMßDC�õ�æsÙxã$Ø
â0õRÙxå"ÞMß�õ"àçÞVâ*ã$ï¥Ú$ï�Ú$Ûz×�Ø9ëöÕ±ÖM×�àçãÝá"ãzÙ�ÓB×ÓÜ�Ûz×Óßnß�à�Ú$Û�â*ÞMÜÓ×mÙ*æ16 
 � �	� ³ õí¼MÛzÚ/ê�×�äçä¡àçÞ�ÛzÙ9Ú$åMÜ�Ö5â0á"à�Ü�Û$å"ãz×�è
Û$ÖM×Ýß�à½ìK×�ãz×�ÞMÜÓ×éàçÞ�Û$ÖM×�àçã-í�à�Ú$åVâ*äb×�Ò�Û$àçÞMÜ�Û$à�ÙxÞMÚ-Ù*æ]â*õRÙxå"Û+E�Ølâ*è§Ømàçè	Ö�Û/â*ã$è	åM×ñâ*è�â*àçÞMÚ$Û-ÚzåMÜzÖ9äçà�â*à�ÚzÙxÞbë
Õ±ÖM×GF,÷&ã�âÓï�ÜÓÙxå"Þ�Ûz×�ã$áVâ*ã$ÛzÚñÛzÙ0õRÙxÛ$Ö�Ú$Û�â*ãzÚtèbâ*ãz×¶Û$ÖM×²õ"ã$àçè	Ö�Ûz×ÓÚ$Ûñâ*ÞMß�Ø§Ù	Ú$Û/äçå"ØmàçÞMÙxåMÚ�F,÷&ã�âÓï�ÚzÙxå"ãzÜÓ×ÓÚ/àçÞ
Û$ÖM×ÝÜ�äçåMÚzÛz×�ã1ê�àçÛ$Ö9àçÞ�Û$ã$àçÞMÚzà�ÜÝÛzÙxÛ�â*äbõVâ*ÞMß�î ± ë Á �>H#Iî×KJ ð äçå"ØmàçÞMÙ	ÚzàçÛ$à�×ÓÚMLON:P��RQTS U@6 
	
 ÷ � â*ÞMßVE:E�ëWEZ×�ã$è]Ú�f c è
ãz×ÓÚzá�×ÓÜ�Û$àçíî×�äçï�îTX�ãzÙdÙ	Ú@×�Û�â*ä&ë ª�±�± À ð ë�X�×ÓÜ�â*åMÚ�×1Û$ÖM×�ãz×1à�Ú@ÞMÙé×�Þ"ÖVâ*ÞMÜÓ×Óß!F-÷&ã�â�ï§×�Ømà�ÚzÚ$à�ÙxÞlõR×�ÛJê�×Ó×�Þ0Û$ÖM×-ÛJê�Ù
ÚzÛ�â*ãzÚtè	Û$ÖM×�ãz×-Ü�â*Þ"ÞMÙxÛ�õ�×,â*Þ�ï§Ú$Û$ãzÙxÞ"èñÚzÖMÙ�ÜYI¶õR×�ÛJê�×Ó×�Þ0Û$ÖM×�àçã�ê�àçÞMß"Útè�âxÚ@àçÛ]à�Ú@×�Ò�áR×ÓÜ�Ûz×Óß§è	àçíî×�Þ§Û$ÖM×�àçã@æsâ*àçã$äçï
ä�â*ã$èî×ñÚz×�áVâ*ã�â*Û$à�ÙxÞbë
Z,×�Ølâ*ã[Ixâ*õ"äçï[è]õ�ÙxÛ$Ö\F,÷&ã�âÓï¸Ú�Ùxå"ãzÜÓ×ÓÚmÚ$ÖMÙ�êòíî×�ã$ï¸ÚzàçØmàçä�â*ã¶õ"å"Ûmïî×�Û²Ö"àçè	Ö"äçï¸å"Þ�åMÚ$åVâ*ä1Ú$áR×ÓÜ�Û$ã�âHú�Û$ÖM×�ã$Ølâ*ä
á"ä�âxÚzØlâxÚ@àçÞ0Û$ÖM×1ã�â*Þ"èî× ] i � � � ¸ ��
 Iî×KJ�â*ãz×,ÞMÙxÛ�Úz×Ó×�Þ½×�íî×�ÞlàçÞ�Ð�Ùxä�æ�÷KZ âÓïî×�Û±ÜÓÙxäçäçà�ß�àçÞ"èx÷&ê�àçÞMß0õ"àçÞVâ*ã$à�×ÓÚ
Ùxã±àçÞ>^MA±â*ã$àçÞVâx×	ëR®,Þ"äçïlÛ$ÖM×-³�«�A±âxÚ1â*ÞVâ*ä�ÙxèîÚB´iî�´�ØmàçÛ$Ö�ñ_X�â*ä�ÙxÞVâ ª�±�±�² ú*Z,â`IîÙ�ê1Ú[I�àK×�Û1â*ä&ë ª�±�±�² úI´�ØmàçÛ$Ö
×�Û â*ä&ë ª�±�± Ú ð Ú$ÖMÙ�êÚ$åMÜ�Ö9ÖVâ*ãzßaF,÷&ã�âÓï�Ú$áR×ÓÜ�Û$ã�âHèMïî×�Û+bcC\Àed�Ú�®�Ú0Ú$Û�â*ãzÚ1ß"ÙlÞMÙxÛ-Ú$ÖMÙ�ê Û$ÖM×Ýí	â*ã$à�â*õ"ä�×éäçàçè	Ö�Û
Ü�å"ã$íî×ÓÚ@ÛJïdá"à�Ü�â*ä>Ù*æKÛ$ÖM×ÓÚz×1ÙxõHÓ$×ÓÜ�ÛzÚ�ë-J@â*ã$à�ÙxåMÚ@Ø§Ù�ß"×�ä�¼MÛzÚ�îTX�ãzÙ�Ù	Ú@×�Û�â*ä&ë ª�±�± À ð Ú$å"è	èî×ÓÚ$Û]Û$ÖVâ*ÛfAhg�é�C�âöâ*ÞMß
C�õPØlâ�ï0Û$ÖM×�Ø§Úz×�äçíî×ÓÚ1õ�× ØlâxÚzÚ$àçíî× õ"àçÞVâ*ã$à�×ÓÚ�ëjiJÞ½æ&âxÜ�Ûtè�Û$ÖM× ß"Ùxå"õ"ä�×µ¾Zâ	ªöäçàçÞM×ÓÚ�àçÞPÛ$ÖM×¶ÌR÷&õVâ*ÞMß�Ú$á�×ÓÜ�Û$ã�â¶Ù*æ
Ahg�é�Cbâ½â*ÞMß�õ�â*ÞMß¥Û$ÖM×öß"Ùxå"õ"ä�×f¾ZâkC:C¶äçàçÞM×öàçÞlAhg�émCbâ§ê�àçÛ$Ö�â§íî×�ä�Ù�Ü�àçÛ�ï¥Úz×�áVâ*ã�â*Û$à�ÙxÞnÙ*æ ª Ú ± IdØÀÚ�f c
â*ã$è	åM×ñàçÞ�æ&âÓíîÙxã,Ù*æ]Ú$åMÜ�Ö�âlÜÓÙxÞMÚ$Ûz×�äçä�â*Û$à�ÙxÞbëfiJÛ,Úz×Ó×�Ø§Ú1Û$ÖVâ*Û,Û$ÖM×ñÚ$ï�Ú$Ûz×�ØòæsÙxã$Ø§Ú â*Û1ä�×�âxÚzÛ â²Û$ã�â*áR×yÃÓàçå"Ø Ù*æ
æsÙxå"ãÝØlâxÚzÚ$àçíî×lÚ$Û�â*ãzÚ�ë§ì�àçèMë�ÚMëOC ± ÚzÖMÙ�ê1ÚéÛ$ÖM×lÜÓÙxã$ãz×ÓÚ$á�ÙxÞMß�àçÞ"è�ß"Ùxå"õ"ä�×mäçàçÞM×ÓÚÝæsÙxã	Ahg�émCbâHúZÛ$ÖM×iù¥÷&õVâ*ÞMß
Úzá�×ÓÜ�Û$ã�â²Ù*æjAhg�émCbâ§â*ÞMßlCRõ¥â*ãz×Ýß�à�Ú$á"ä�â�ïî×Óß9àçÞ9Û$ÖM× ³ á"áR×�ÞMß�à½ÒRë
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G]H0/¡H0/ 3 Ipo�qsr4N�I
b�âxÚzÚ$àçíî×§á"ãzÙxÛzÙ	ÚzÛ�â*ãzÚm×�íîÙxäçíî×½æ`ãzÙxØ ÖMÙxÛmÜÓÙxãz×ÓÚöÛzÙ�å"äçÛ$ã�â�÷JÜÓÙxØmáVâxÜ�Û °n%&% ãz×�è	à�ÙxÞMÚ§â*ÞMß ×�íî×�Þ�Û$åVâ*äçäçï¸æ�Ùxã$Ø
Ü�ä�âxÚzÚ$à�Ü�â*ä °n%&% ãz×�è	à�ÙxÞMÚtúKÖMÙ�ê�×�íî×�ãtèbß"×�Û�â*àçä�Ú/Ù*æ@Û$Ö"à�Ú/×�íîÙxäçå"Û$à�ÙxÞ�â*ãz×éæ&â*ã-æ�ãzÙxØ å"ÞMß"×�ãzÚ$ÛzÙ�ÙdßKë ³ æs×�êïî×�â*ãzÚ
â*èîÙKè�â ÞM×�êÁÜ�ä�âxÚ�Ú]Ù*æR×�Ò"ÜÓ×�á"Û$à�ÙxÞVâ*äçäçïmÚ$Ølâ*äçäVâ*ÞMß§ß"×�ÞMÚz×�ÙxõHÓ$×ÓÜ�ÛzÚtèîÚ�Ù*÷JÜ�â*äçä�×ÓßmÖ�ïdá�×�ãB÷JÜÓÙxØmáVâxÜ�Û °�%J% ãz×�è	à�ÙxÞMÚtè
ê�âxÚmß�à�Ú�ÜÓÙ�íî×�ãz×ÓßKë5Õ±ÖM×�ï â*ãz×Põ�×�äçà�×�íî×Óß4ÛzÙ�ãz×�á"ãz×ÓÚz×�Þ�Ûlâ¾Û$ã�â*ÞMÚzàçÛ$à�ÙxÞVâ*ä1Ú$Û�â*èî×½àçÞ ×�â*ã$äçï¸ØlâxÚzÚ$àçíî×PÚ$Ûz×�äçä�â*ã
×�íîÙxäçå"Û$à�ÙxÞbë]Õ±Ö�åMÚtèMÛ$ÖM×�àçã1å"ÞMß"×�ãzÚzÛ�â*ÞMß�àçÞ"èlà�Ú1Ü�ã$åMÜ�à�â*äKæsÙxã�Û$ÖM×/æsÙxã$Ølâ*Û$à�ÙxÞ¾Ù*æZØlâxÚzÚ$àçíî×ÝÚ$Û�â*ãzÚ�ë
btC\À�÷Ôõ AuC�ê±âxÚ0ß�à�Ú�ÜÓÙ�íî×�ãz×Óß3âxÚlâ�ÜÓÙxØ§×�Û�â*ã$ï�å"äçÛ$ã�â�÷JÜÓÙxØmáVâxÜ�Û °�%J% ãz×�è	à�ÙxÞÖî�ìM×�äçäçà,×�ÛPâ*ä&ë�Ctï:H ± èMCtï:H�Ú ð
ß�à�Ú$á"ä�â�ï�àçÞ"è0â²ÚzÖM×�äçäbÚ$Û$ã$åMÜ�Û$å"ãz×Ýê�àçÛ$Ö¾â²ß�à�â*Ø§×�Ûz×�ã,Ù*æ¡� ÷ ü ý � � c Ã Ü�Ø�èVâ*Þ9×ÓÚzÛ$àçØlâ*Ûz×Óß9×�ä�×ÓÜ�Û$ãzÙxÞ¾ß"×�ÞMÚ$àçÛ�ï½àçÞ
Û$ÖM×]ã�â*Þ"èî× � ¸/� ý � � Ã#Ü�ØPfVg�èxâ*ÞMß¶â*Þ¶×�Ømà�ÚzÚ$à�ÙxÞöØ§×�âxÚ$å"ãz×�Ù*æ>6Â: ý � �:v áRÜ]Ü�ØPfxw	ë�Õ±ÖM×]Þ�å"Øöõ�×�ã¡Ù*æMÚ$Ûz×�äçä�â*ã
ö ïdØlâ*Þ�ÜÓÙxÞ�Û$àçÞ�å"å"Ø�á"ÖMÙxÛzÙxÞMÚ/Ù*æhy � ý � �{zY| Ú f c ãz×nÛ�å"àçãz×ÓÚ/â!X ± ÷kX ± ë Á 8 ³ bÅ´¾Ú$Û�â*ãÝâxÚ-Û$ÖM×¶à�ÙxÞ"àgÃÓàçÞ"è
ÚzÙxå"ãzÜÓ×	ëub¥×�â*Þ�ê�Ö"àçä�×�è}btC\À�÷Ôõ AuCöê�âxÚ à�ß"×�Þ�Û$à½¼V×Óß�âxÚÝâlÖ�ïdá�×�ãB÷JÜÓÙxØmáVâxÜ�ÛÝãz×�è	à�ÙxÞoîT~�Ah~ %J% ð ê�àçÛ$Ö�õ"ãzÙîâxß
î�� 
 � I�ØÀÚ�f cnð ã�âxß�à�ÙPãz×ÓÜÓÙxØñõ"àçÞVâ*Û$à�ÙxÞ4äçàçÞM×ÓÚñâ*ÞMß5â½ã$à�Ú$àçÞ"è9Ú$áR×ÓÜ�Û$ã�â*ä¡àçÞMß"×�Ò�õ�×�Û�ê�×Ó×�Þ�C	ë Ú¾â*ÞMß�Ú�E�Õ ~�Ã
î��îÙxÖ"ÞMÚzÙxÞ9×�Û-â*ä&ë�Ctï�ï:HHú.�d×�ê�àçä�Ùm×�Û-â*ä&ë��:�:��Ú ð ë)Ð'Ö"àçä�×/Û$ÖM×/ã$à�ÚzàçÞ"è§Ú$á�×ÓÜ�Û$ã�â*äKàçÞMß"×�ÒPØlâÓïPõR× á"ãzÙ�ß�åMÜÓ×Óß�õ�ï
Ö"à�×�ã�â*ãzÜzÖ"à�Ü�â*ä�Ü�äçå"Ømá"àçÞ"èlàçÞ¥â�~ Ah~ %&% è�Û$ÖM×éõ"ãzÙîâxß�äçàçÞM×ÓÚ1Ølâ�ïPÙxã$àçè	àçÞ9æ`ãzÙxØ â²ÜÓÙxØöõ"àçÞVâ*Û$à�ÙxÞ�Ù*æ¡Û$ÖM×�ã$Ølâ*ä�è
Û$å"ã$õ"å"ä�×�Þ�Ûtèîâ*ÞMßñ×�ä�×ÓÜ�Û$ãzÙxÞöàçØmáVâxÜ�Û�õ"ãzÙîâxß"×�Þ"àçÞ"èIèîâ*ÞMßéä�â*ã$èî×�÷JÚzÜ�â*ä�×@Ø§ÙxÛ$à�ÙxÞMÚ�Ú$åMÜ�Ö¶âxÚ#ãzÙxÛ�â*Û$à�ÙxÞ�è*×�Ò�áVâ*ÞMÚ$à�ÙxÞ�è
Ó$×�ÛzÚtè�Ú$ÖMÙ�ÜYIdÚ\è�àçÞ�kVÙ�ê1Ú/â*ÞMß�ß�à�Ú[IdÚ�î��d×�ê�àçä�Ù§×�Û,â*ä&ë��:�:��Ú ð ë
� Þ�å"ØñõR×�ã,Ù*æZØ§×�Û$ÖVâ*ÞMÙxä�èMÖ�ïdß�ãzÙtÒdïdä�â*ÞMß�ê±â*Ûz×�ã-ØlâxÚz×�ã,ÚzÙxå"ãzÜÓ×ÓÚ-â*ãz×Ýä�ÙdÜ�â*Ûz×Óß�àçÞ9Û$ÖM×/ídà�Ü�àçÞ"àçÛJï�Ù*æRbcC���÷
õ�AuC�î�×	ë èMë�A�Ö�å"ãzÜzÖ�ê�×�äçä�×�Ûñâ*ä&ë�Ctï�ï:�Hú�A±âxÚ$ê�×�äçäMCtï�ï��#ú�Ð5â*ä�Ú$Ö¸×�Ûñâ*ä&ë�Ctï�ï:HHúbìMÙxãzÚ$Ûz×�ã�ñ�A±âxÚzê�×�äçäMCtï�ï�ï ð ë
�îÙxÖ"ÞMÚzÙxÞ¥×�Û-â*ä&ë£î�Ctï�ï:H ð ÙxõMÚz×�ã$íî×ÓßPæsÙxå"ã�~u���ØlâxÚ�×�ãzÚ1àçÞ�Û$ÖM×ñâ*ãz×�âñ�0àçÞMÜ�äçåMß�àçÞ"èlÛ$ÖMÙ	Úz×ÝÛJê�Ùmê�Ö"à�ÜzÖ¥ê�×�ãz×
á"ãz×�ídà�ÙxåMÚ$äçï(I�ÞMÙ�ê�Þbë-Õ±ÖM×�àçã á"ãzÙ`�B×ÓÜ�Ûz×Óß�ß�à�Ú$Û�â*ÞMÜÓ×ÓÚ ê�àçÛ$Ö�ãz×ÓÚ$á�×ÓÜ�Û,ÛzÙ!btC���÷Ôõ�AuCéã�â*Þ"èî×ñæ`ãzÙxØ�6 �H÷�� �lÛzÙ
��ëWE:H�áRÜ â*ÞMß�â*ãz×,Û$Ö�åMÚ±Ö"àçè	ÖM×�ã±Û$ÖVâ*ÞPÛ$ÖMÙ	Úz×1æsÙxå"ÞMß½ÛJïdá"à�Ü�â*äçäçïlõR×�ÛJê�×Ó×�Þ½å"äçÛ$ã�â�÷JÜÓÙxØmáVâxÜ�Û+~ %&% ãz×�è	à�ÙxÞMÚ�â*ÞMß
ØlâxÚz×�ã1ÚzÙxå"ãzÜÓ×ÓÚ¶îT~,Ù*æ�ÞM×�ã�ñ�A�Ö�å"ãzÜ�Ö�ê�×�äçä�Ctï�ï:� ð ë
�ôàçÛ$Ö"àçÞÁÛ$ÖM×�àçã½á�Ù	Ú$àçÛ$à�ÙxÞVâ*ä å"ÞMÜÓ×�ã$Û�â*àçÞ�Û�ï'Ù*æ	� ÷ø ø �l~/â*ã$á�×�ã½×�Û½â*ä&ë�î�Ctï��{� ð ß"×�Ûz×ÓÜ�Ûz×Óß7â�ÚzÛ$ãzÙxÞ"è4ÜÓÙxØmáVâxÜ�Û
C���ëW�#�KØºÚ�Ùxå"ãzÜÓ×�îTi�Z-Ü�� ð ê�ÖMÙ	Ú�×§áRÙ	Ú$àçÛ$à�ÙxÞ¸ÜÓÙxàçÞMÜ�à�ß"×ÓÚ¶ê�àçÛ$Ö5Û$ÖVâ*Û²Ù*æ�bcC���÷Ôõ�AuC	ë9Õ±ÖM×lá"ÖMÙxÛzÙxØ§×�Û$ã$ï5Ù*æ
i�Z-Ü��-õ�×�Û�ê�×Ó×�Þ>E�ëW�/â*ÞMß��*Cp�KØ Ú$å"è	èî×ÓÚzÛz×Óß²ÖMÙxÛ]ß�åMÚ$Û]×�Ømà�ÚzÚ$à�ÙxÞ§â*ÞMß²ê�âxÚ�âxÚzÚ$å"Ø§×Óß²ÛzÙÝÙxã$àçè	àçÞVâ*Ûz×1×�Þ�Û$àçãz×�äçï
æ�ãzÙxØ�btC���÷Ôõ AuCÅî�ìM×�äçäçà�×�Û§â*ä&ëBCtï:H`� ð ú±âxß"ß�àçÛ$à�ÙxÞVâ*äçäçï[èji�Z-Ü��¥ß�à�Ú$á"ä�â�ïî×Óß â¥Ú$Û$ãzÙxÞ"ènÚ$àçäçà�Ü�â*Ûz×�â*õMÚzÙxã$á"Û$à�ÙxÞbë
�ôÖM×�Þ'ìM×�äçäçà�ñ���Û�â*Þ"è�â¹î�Ctï:H�� ð ÙxõMÚz×�ã$íî×Óß�bcC���÷Ôõ�AuC9æ�ãzÙxØ�C	ëW�:��ÛzÙ�C�H�ëOCp�KØ Û$ÖM×�ïÁâ*ä�Ú�Ù�æsÙxå"ÞMßôâ*Þ
å"Þ"ãz×ÓÚzÙxäçíî×Óß4i�Z ÚzÙxå"ãzÜÓ×Pê�Ö"à�ÜzÖÁÛ$ÖM×�ï4â*Û$Û$ã$àçõ"å"Ûz×ÓßÀÛzÙ�Û$ÖM×På"äçÛ$ã�â�÷JÜÓÙxØmáVâxÜ�Û>~ %&% ãz×�è	à�ÙxÞbë � Úmß�à�ÚzÜ�åMÚzÚz×Óß
õR×�ä�Ù�ê�è�Û$ÖM×�àçã±â*áR×�ã$Û$å"ãz×ÓÚ�Ù*æ�E ÷ø ø �ñâ*ÞMß(� ÷ø ø �éàçÞMÜ�äçåMß"×Óß½âéÞM×�â*ã$õ�ï�i�Z�÷&õ"ã$àçè	Ö�Û�Ú$Û�â*ã�îTXf���{EÝàçÞ0ì�àçèMë��MëOC:C ð Û$ÖVâ*Û
à�Ú±ãz×ÓÚ$áRÙxÞMÚ$àçõ"ä�× æsÙxã�Û$ÖM×Ý×�Ømà�Ú�Ú$à�ÙxÞ¾â*Û1Ú$ÖMÙxã$Ûz×�ã�ê�â�íî×�ä�×�Þ"è	Û$ÖMÚ¶î �}¡»ù ð ë]ì"å"ã$Û$ÖM×�ã$Ø§Ùxãz×�èMÛ$ÖM×/Ølâ*áMÚ-Ù*æ�ìM×�äçäçà
×�Û@â*ä&ëZâ*Û�C���ëWEéâ*ÞMß(C�H�ëOCp�KØ ÖVâxß§â*Þ�gZ÷�� kMàçámàçÞmÛ$ÖM×�àçã@ÜÓÙdÙxãzß�àçÞVâ*Ûz×ÓÚtú�âxÚ@â/ÜÓÙxÞMÚ�×�¢�åM×�ÞMÜÓ×�è�Û$ÖM×�×¤£dÛz×�ÞMß"×Óß
b¥i ZÂ×�Ømà�Ú�Ú$à�ÙxÞ�ê�âxÚ,×�ã$ãzÙxÞM×ÓÙxåMÚ$äçïPàçÞ�Ûz×�ã$á"ãz×�Ûz×Óß�âxÚ�ÛzÙ§â*ã$à�Úz×/æ�ãzÙxØ Û$ÖM× � ãzÜ	ë
�,Þ�Ùxå"ã²àçØlâ*èî×ÓÚtèjbtC���÷Ôõ AuC½à�Ú¶õVâ*ãz×�äçï4í�à�Ú$àçõ"ä�×0àçÞ4¡9÷&õVâ*ÞMß ê�àçÛ$ÖÀâ�Ü�ã$åMß"×Põ"ã$àçè	Ö�Û$ÞM×ÓÚ�Ú§Ù*æ	C��dëWH�Ølâ*èMë
õ,Þ"äçàOIî×ñá"ãz×�ídà�ÙxåMÚ�é+i�ZÚzÛ$åMß�à�×ÓÚtèVÛ$ÖM×²ÚzÙxå"ãzÜÓ×¶ÜÓÙxå"ä�ß¥õ�×ñãz×ÓÚzÙxäçíî×Óß¥æ�Ùxã,Û$ÖM×§¦MãzÚ$Û Û$àçØ§×öàçÞ�ÛzÙ½ÛJê�Ù�ù¥÷&õVâ*ÞMß
×�Ømà�ÚzÚ$à�ÙxÞ½õ"ä�ÙxõMÚtè�Úz×�áVâ*ã�â*Ûz×Óß½õ�ï �H÷ø ø � �²â*ÞMßPâñáRÙ	Ú$àçÛ$à�ÙxÞ�â*Þ"è	ä�×/Ù*æ � � �:¨1Ø§×�âxÚzå"ãz×Óß½Ü�ä�ÙdÜ%Idê�à�Úz×,æ�ãzÙxØ ÞMÙxã$Û$Ö
ÛzÙ5Ú�Ùxå"Û$Öbë � ßMâ*ã[I�ä�â*ÞM×�Úz×�áVâ*ã�â*Ûz×ÓÚ½Û$ÖM×¾Û�ê�Ù ù¥÷&õVâ*ÞMßÁÞM×�õ"å"ä�âx× î�ì�àçèMëj�MëOC:C ð ëÕ±ÖM×¥ÚzÙxå"Û$Ö�÷&ê�×ÓÚ$Ûz×�ã$Þ
×�Ømà�ÚzÚ$à�ÙxÞ5ÖVâxÚöâ*Þ¸×�äçäçàçá"Û$à�Ü�â*ä�Ú$ÖVâ*áR×§Ù*æ �H÷ø ø ü ý �H÷ø ø�� î 
{© ÜÓÙxÞ�ÛzÙxå"ã ð â*ÞMß4âPá"ãzÙxÞMÙxå"ÞMÜÓ×Óß¸á�×�â`I�â*Û�Z �«ª
C�H�ðW�:��ðW�`�MëWH:E9â*ÞMßl¬ gBA ª ÷YC���ðOC:C	ðWE:��ëW�Íî����:�:�:� ð ê�àçÛ$Ö4âPì��~ub î�æ�å"äçä¡ê�à�ß�Û$Ö¸â*ÛÝÖVâ*ä�æ�Ølâ®£�àçØñå"Ø ð Ù*æ
�H÷ø ø � ü ý �H÷ø ø ��
 Ü�ä�×�â*ã$äçï�ÜÓÙxàçÞMÜ�à�ß�àçÞ"è�ê�àçÛ$ÖnÛ$ÖM×öã�âxß�à�ÙP×�Ømà�ÚzÚzà�ÙxÞbëéÕ±ÖM×¶ÞMÙxã$Û$Ö�÷J×�âxÚ$Ûz×�ã$Þ�×�Ømà�ÚzÚ$à�ÙxÞ�â*Û�Z �cªC�H�ðW�:��ðW�`�MëWH:�9â*ÞMß6¬ gBA ª ÷YC���ðOC:C	ðWE`�Më¯�Qî����:�:�:� ð à�Ú/Ø§Ùxãz×mß�à½ìRåMÚz×mâ*ÞMß�ÖVâxÚéâ½Ú$àO°�×²Ù*æ �H÷ø ø � ý �H÷ø ø � ëñÕ±ÖM×
àçÞ�Ûz×�è	ã�â*Ûz×Óß0õ"ã$àçè	Ö�Û$ÞM×ÓÚ�Ú�Ù*æKõRÙxÛ$Ö§õ"ä�ÙxõMÚ]ê�àçÛ$Ö"àçÞPâ/ã�âxß�àçåMÚ�Ù*æ}E:�:�:� � õ3à�Ú�ù�� ��
 ÷ � Ølâ*èIèdÛ$ÖM×�àçã]àçÞ�Ûz×�ÞMÚ$àçÛJï
ã�â*Û$à�Ù¶à�Ú�C���ðOCuî�����ðôéug ð ë � Û���õVâ*ÞMß�è"Û$ÖM×/ÚzÙxå"ãzÜÓ×éâ*Û$Û�â*àçÞMÚ,âöÚzá"ÖM×�ã$à�Ü�â*äbÚ$ÖVâ*á�× ê�àçÛ$Ö¾âöã�âxß�àçåMÚ1Ù*æ]6 � ÷ø ø �
î 
{© ÜÓÙxÞ�ÛzÙxå"ã ð â*ÞMß9â*Þ¾� ø õ"ã$àçè	Ö�Û$ÞM×ÓÚzÚ,Ù*æR��ëOCRØlâ*è§ê�àçÛ$Ö"àçÞVE:�:�:� � õ¶ë
±éâxÚzÚ$à�Ú¶×�Ûmâ*ä&ë�î²�:�:�:� ð á"ãz×ÓÚz×�Þ�Ûz×Óß Ølâ*áMÚ²â*Ûiï�ëWHHè�C���ëW�Hè�C:C	ë¯�¥â*ÞMß4�:��ëW�#�KØ â*ÞMß4áR×�ãBæ�Ùxã$Ø§×Óß¸ã�âxß�à�â*Û$àçíî×
Û$ã�â*ÞMÚBæs×�ã@ÜÓÙdß"×�Ø§Ù�ß"×�ä�Ú]Û$ÖVâ*Û�ß"×ÓÚzÜ�ã$àçõR×�btC���÷Ôõ AuC-âxÚ�âñ8 � b6�GXf�/Û�ï�áR×1Ú$Û�â*ã@Úzå"ã$ãzÙxå"ÞMß"×Óß§õ�ï§âÝÚzÖM×�äçäVÙ*æ

�*C



ì�àçè	å"ãz×��MëOC:C	ð¥btC���÷Ôõ�AuC�âxÚ0Úz×Ó×�ÞÁõ�ïoé � Af�Ïî&+ â*ÞMßô.â*ÞMß³J i��ei�Z�î���à0A�!:´ ð î�é,à�×�äçõ�ÙdÜ%IÀ×�ÛPâ*ä&ë
�:�:��� ð ë�Õ±ÖM×öÜÓ×�Þ�Û$ã�â*äZáRÙ	Ú$àçÛ$à�ÙxÞ9à�ÚuZ ��ª C�H�ðW�:��ðW�`�MëWH:�Hèp¬ gBA ª ÷YC���ðOC:C	ðWE`�Më«ï»î����:�:�:� ð èVÛ$ÖM×§¦V×�ä�ß¥Ú$àO°�×éà�Ú
� �:µ ý � �:µ ë/Õ±ÖM× 
{© ÜÓÙxÞ�ÛzÙxå"ãÝÙ*æ@Û$ÖM×m+ºõVâ*ÞMß9kMå*£¾à�Ú Ú$å"áR×�ã$àçØmá�Ù	Ú�×Óß¥ÙxÞnâ*äçä�àçØlâ*èî×ÓÚ�ë,Õ±ÖM×¶ä�ÙdÜ�â*Û$à�ÙxÞMÚ
Ù*æ±âxÚzÚzÙdÜ�à�â*Ûz×Óß6�u~Ëî ý ð â*ÞMß�Ü�ä�âxÚzÚ i%i±Ø§×�Û$ÖVâ*ÞMÙxäZØlâxÚz×�ãzÚiî�¶ ð â*ãz×ñàçÞMß�à�Ü�â*Ûz×Óß�àçÞ�Û$ÖM×§+�·¶õVâ*ÞMß�àçØlâ*èî×	ë
� Þ ×�Þ"ä�â*ã$èî×�Ø§×�Þ�Û�î � ÷ø ø � ý � ÷ø ø � ð Ù*æ,Û$ÖM×0ÚzÙxå"ãzÜÓ×½à�Ú¶Ú$ÖMÙ�ê�Þ àçÞ Û$ÖM×0å"á"á�×�ã²ã$àçè	Ö�ÛmÜÓÙxã$ÞM×�ã�ënÕ±ÖM×½àçÞMÚz×�Û¶àçÞ
Û$ÖM×�Jui[�ei�Z àçØlâ*èî×öàçäçäçåMÚ$Û$ã�â*Ûz×ÓÚ,Û$ÖM×ñàçÞ�Ûz×�ÞMÚ$àçÛJï¾ß�à�ÚzÛ$ã$àçõ"å"Û$à�ÙxÞnâxÜ�ãzÙ	Ú�Ú-Û$ÖM×ñõ"ã$àçè	Ö�Û/àçÞ"ÞM×�ã,×�Ømà�ÚzÚzà�ÙxÞbë�X�ä�âxÜ%I
ÜÓÙxÞ�ÛzÙxå"ãzÚéâ*Û/â*ã$õ"àçÛ$ã�â*ã$ï¾àçÞ�Ûz×�ÞMÚ$àçÛ�ï¾í	â*äçåM×ÓÚ/â*ãz×¶Ú$ÖMÙ�ê�Þ¥æsÙxã,×�Þ"ÖVâ*ÞMÜÓ×�Ø§×�Þ�Û�ëéÕ±ÖM×öä�Ù�ê�×�ã/ã$àçè	Ö�Û áVâ*ÞM×�äZà�Ú/â
Z�¸ X3ÜÓÙdß"×Óß�ÜÓÙxØmá�Ù	ÚzàçÛz×éÙ*æ�Û$ÖM×éÛ$Ö"ãz×Ó×ÝàçØlâ*èî×ÓÚ�î`õ"äçåM×	ð�+�è"è	ãz×Ó×�Þbð�.)è�ãz×ÓßKðj´ ð ë

�H÷ �M¹ 
 ÷ � b�Ä±ë)é,×�ê3®¾÷&õVâ*ÞMß½ßMâ*Û�â�î�é,à�×�äçõ�ÙdÜ%I0×�Û�â*ä&ë*�:�:��� ð Ú$ÖMÙ�êÂâ¶Ú$àçØmàçä�â*ã��lâ*äçÛ$ÖMÙxå"è	Ö�ä�×ÓÚzÚ@ãz×ÓÚ�Ùxäçíî×Óß
�Pß"Ùxå"õ"ä�×öÚ$Û$ã$åMÜ�Û$å"ãz×²âxÚ1àçÞ¥Û$ÖM×�ù¥÷&õVâ*ÞMß9ê�àçÛ$Önâmì#�~+b Ù*æ �H÷ø ø : ý �H÷ø ø � úMÛ$ÖM×ñõ"ã$àçè	Ö�Û$ÞM×ÓÚzÚ Ølâ®£�àçØñå"Ø à�Ú
ÜÓ×�Þ�Ûz×�ãz×Óß¾ÙxÞ�Û$ÖM×	��� ù¥÷&õVâ*ÞMß�áR×�â`IÅî�ì�àçèMë9�MëOC:C ð ë]Õ±ÖM×éÛzÙxÛ�â*ä#Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã,×�Ømà�Ú�Ú$à�ÙxÞ~î&6 � ø ø�ý 
 ø ø ð à�Ú
ãz×�ä�â*Û$àçíî×�äçï�ÜÓÙxØmá"ä�×¤£�ê�àçÛ$Ö¥â¶ÞMÙxÛ$à�ÜÓ×�â*õ"ä�×ö×¤£dÛz×�Þ�Û1ÛzÙmÛ$ÖM×ÝÞMÙxã$Û$Ö�ê�×ÓÚ$Û�ë

�:�



20000 21000 22000 23000 24000
Wavelength [Å]

A
rb

itr
ar

y 
va

lu
es

Brγ

ì�àçè	å"ãz×��MëOC���ð�ù¥÷&õVâ*ÞMß�Ú$áR×ÓÜ�Û$ã$å"Ø�Ù*æ�bcC���÷Ôõ�AuC	ë � áVâ*ã$Û±æ`ãzÙxØ â²ÚzÛ$ãzÙxÞ"è	äçï½ã$à�ÚzàçÞ"è§ÜÓÙxÞ�Û$àçÞ�å"å"Ø Û$ÖM×�ãz×Ýà�Ú
ÙxÞ"äçï0æsâ*àçÞ�Û,â*ÞMß�ÞVâ*ã$ãzÙ�êºX�ãB«n×�Ømà�ÚzÚ$à�ÙxÞbë

Õ±ÖM×²á"ãz×ÓÚz×�Þ�Û�ù¥÷&õVâ*ÞMßnÚ$áR×ÓÜ�Û$ã$å"Ø î�ì�àçèMë��MëOC�� ð Ù*æfbcC���÷Ôõ�AuC²àçÞMÜ�äçåMß"×ÓÚéõRÙxÛ$Ö�ÞM×�õ"å"ä�âx×lâ*ÞMß�ÚzÖMÙ�ê1Úöâ*Þ
×¤£�Û$ãz×�Ø§×�äçï9ãz×Óß¥ÜÓÙxÞ�Û$àçÞ�å"å"Ø Ü�â*åMÚ�×Óß¾õ�ï9ÖMÙxÛ ß�åMÚzÛ�ë � áVâ*ã$Û-æ�ãzÙxØ Û$ÖM×	X�ãB«5×�Ømà�ÚzÚ$à�ÙxÞ�äçàçÞM×�èRê�Ö"à�ÜzÖ�Ø§Ù	Ú$Û
äçàOIî×�äçïöÙxã$àçè	àçÞVâ*Ûz×ÓÚ]æ`ãzÙxØUÛ$ÖM×�Ö�ï�áR×�ãB÷JÜÓÙxØmáVâxÜ�ÛB~ %&% ãz×�è	à�ÙxÞ�è�Û$ÖM×�Ú$á�×ÓÜ�Û$ã$å"ØXâ*á"áR×�â*ãzÚ�æs×�â*Û$å"ãz×�ä�×ÓÚzÚ�ëZÕ±ÖM×�®9÷
õVâ*ÞMß�Ú$áR×ÓÜ�Û$ã$å"Ø ß�à�Ú$á"ä�âÓï�Ú1â²ß"×Ó×�á9Ú$àçäçà�Ü�â*Ûz× æs×�â*Û$å"ãz×uî�ì�àçèMë*�MëOC�E ð ú"àçÛzÚ�×¤£dà�ÚzÛz×�ÞMÜÓ×/ê�âxÚ-â*äçãz×�âxß�ïPÚ$å"è	èî×ÓÚ$Ûz×Óß
õ�ïé×�â*ã$äçà�×�ãZá"ÖMÙxÛzÙxØ§×�Û$ã$à�Ü±ßMâ*Û�â¶îT~ â*ã$áR×�ã�×�Û¡â*ä&ëeCtï��{�Hú®±éâxÚzÚzà�Ú�×�ÛZâ*ä&ë`�:�:�:� ð â*ÞMßöàçÞMß�à�Ü�â*Ûz×ÓÚ�Û$ÖM×�á"ãz×ÓÚz×�ÞMÜÓ×�Ù*æ
ÜÓÙxä�ßlß�åMÚzÛ�â*ä�ÙxÞ"èöÛ$ÖM×-äçàçÞM×-Ù*æbÚ$àçè	Ö�Û�ÛzÙ�ê�â*ãzß"ÚkbcC���÷Ôõ�AuC	ë)õ Ú$àçÞ"èéÛ$ÖM×-ÚzÛ�â*ÞMßMâ*ãzß§ãz×�ä�â*Û$à�ÙxÞ0æ�Ùxã�ÜÓÙxÞ�íî×�ã$Û$àçÞ"è
Ùxá"Û$à�Ü�â*ä>ß"×�á"Û$Ö½Ù*æ�»l6 � :#»�¼¤½ | îT±/ã.ò"èî×�ä��:�:�:E ð èdâÝí�à�Ú$åVâ*ä�ß�à�Ú$Û�â*ÞMÜÓ×-Ù*æ#â*õRÙxå"Ûj����Ølâ*è¶ê�âxÚ@àçÞ�æ�×�ã$ãz×ÓßKë¡Õ±ÖM×äçå"ØmàçÞMÙ	Ú$àçÛ�ï½õR×�ÛJê�×Ó×�ÞDC	ëW�§â*ÞMßa�:�#�KØ�ÜÓÙxã$ãz×ÓÜ�Ûz×Óß�æ�Ùxã1×¤£�Û$àçÞMÜ�Û$à�ÙxÞ9à�Ú�C	ëOC ý � �{z � Ä è�ê�Ö"à�ÜzÖ9à�Ú1ÜÓÙxÞMÚzà�Ú$Ûz×�Þ�Û
ê�àçÛ$Ö¾â*Þ¾×�â*ã$äçï(Xf�²Ú$Û�â*ã�ë
Õ±ÖM×-Úzï�ØmØ§×�Û$ã$à�Ü â*õMÚzÙxã$á"Û$à�ÙxÞláVâ*Û$Ûz×�ã$ÞPÙ*æ}bcC���÷Ôõ�AuC1àçÞ0Û$ÖM×�ù¥÷&õVâ*ÞMß0â*ä�ÙxÞ"èöê�àçÛ$ÖlÛ$ÖM×1áR×�ã$áR×�ÞMß�à�Ü�å"ä�â*ã$äçï
ÚzÜ�â*Û$Ûz×�ãz×Óß5äçàçè	Ö�Û¶ÞM×�õ"å"ä�Ù	Ú$àçÛ$à�×ÓÚ²ÙxÞ5õRÙxÛ$Ö¸Ú$à�ß"×ÓÚöíî×�ã$ïnØñåMÜ�Ö4ãz×ÓÚ�×�Øñõ"ä�×0Û$ÖM×0â*á"áR×�â*ã�â*ÞMÜÓ×0Ù*æ1ïîÙxå"Þ"è�ä�Ù�ê±÷
ØlâxÚzÚ�Ú$Û�â*ãzÚ#ê�àçÛ$Ö²Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã¡ß�à�Ú[I�ÚRîTb�Ü�A±â*å"è	Ö"ãz×�â*Þuñ��Gd�ß"×�äçäpCtï�ï:�Hú®¾Zâxß�èî×�Û$Û¡×�Û�â*ä&ëeCtï�ï�ïHú®X�ã�â*ÞMß�ÞM×�ã
×�Û¶â*ä&ë-�:�:�:�Hú�¸ ãzÙ	ÚzÚzÙ¥×�Û²â*ä&ë#�:�:�:E ð ë¥Õ±Ö"à�Úöí�à�×�êµà�Ú¶Ú$å"á"á�Ùxã$Ûz×Óß¸õ�ï5Û$ÖM×§Ø§Ùxã$á"ÖMÙxä�Ùxè	ï¸Ù*æ1Û$ÖM×ÓÙxãz×�Û$à�Ü�â*äçäçï
ß"×�ã$àçíî×Óß½Ú$ï�Þ�Û$ÖM×�Û$à�Ü-àçØlâ*èî×ÓÚ±Ù*æbá"ãzÙxÛzÙ	Ú$Ûz×�äçä�â*ã±ß�à�Ú[I�Ú@á"ãz×ÓÚ�×�Þ�Ûz×Óß0õ�ï>��Û�â*ã[I§×�Û�â*ä&ë�î²�:�:�:� ð ë¡Õ±ÖM×ÓÚz× ß�à�Ú[I�Ú�â*ãz×
Ú$àçØöå"ä�â*Ûz×Óß9õ�ïPí	â*ã$ï�àçÞ"è0×�Þ�íî×�ä�ÙxáR×éØlâxÚzÚtèVß�à�Ú[IPã�âxß�àçåMÚ,â*ÞMß9ØlâxÚ�ÚtèMâ*ÞMß¾Ùxå"ÛBkVÙ�êÜ�âÓídàçÛJï9ÚzÖVâ*á�×	ë � Ø§ÙxÞ"è
Û$ÖM×ÓÚz×�è>Ú$å"àçÛ$àçÞ"èlãz×�á"ãz×ÓÚz×�Þ�Û�â*Û$à�ÙxÞMÚÝÙ*æ¡Û$ÖM×�ù¥÷&õVâ*ÞMß9àçØlâ*èî×öÙ*æjbcC���÷Ôõ�AuCñÜ�â*Þ¥õ�×/æsÙxå"ÞMßKë�Õ±ÖM×Ýæ&âxÜ�Û1Û$ÖVâ*Û
Ü�ä�âxÚzÚBi%i#Ø§×�Û$ÖVâ*ÞMÙxä�ØlâxÚz×�ãzÚ±â*ãz×1ä�ÙdÜ�â*Ûz×ÓßlàçÞ0Û$ÖM×1èî×�ÞM×�ã�â*äRß�àçãz×ÓÜ�Û$à�ÙxÞ½Ù*æKÛ$ÖM×,Ú$å"á"á�Ù	Ú�×Óßlß�à�Ú[I²è	àçíî×ÓÚ@æ`å"ã$Û$ÖM×�ã
×�ídà�ß"×�ÞMÜÓ×	ë � áVâ*ã$Û�æ`ãzÙxØ â*äçØ§Ù	Ú$Û-å"Þ"à�æsÙxã$Ømäçï�×¤£dÛz×�ÞMß"×Óß¥�¡÷�â*ÞMß¾®¾÷&õVâ*ÞMß9×�Ømà�ÚzÚzà�ÙxÞ�è"Û$ÖM×ñß�à�Ú[I½ê�Ùxå"ä�ß¾õ�×
×¤£�á�×ÓÜ�Ûz×Óß�ÛzÙP×�ØmàçÛéÚ$Û$ãzÙxÞ"è	äçï�àçÞ�Û$ÖM×nb¥i�Z�è>ÛzÙ�Ù"ë�é,×�íî×�ã$Û$ÖM×�ä�×ÓÚzÚ\èKÛ$ÖM×�ãz×²ØñåMÚ$Û/õR×²ÜÓÙ�Ùxä]ß�åMÚ$Û/àçÞMÚ$à�ß"×¶Û$ÖM×
ß�à�Ú[I�âxÚÝê�àçÛ$ÞM×ÓÚzÚz×Óßnõ�ï¥Û$ÖM×lÚ$àçäçà�Ü�â*Ûz×lâ*õMÚzÙxã$á"Û$à�ÙxÞnæs×�â*Û$å"ãz×	ë§Õ±ÖM×mÚ$ÖVâ*áR×mÙ*æ±Û$ÖM×§ÜÓ×�Þ�Û$ã�â*ähbVi�Z ×�Ømà�ÚzÚ$à�ÙxÞ
×�ä�ÙxÞ"è�â*Ûz×Óß¶á�×�ã$áR×�ÞMß�à�Ü�å"ä�â*ãZÛzÙ-Û$ÖM×�ß�à�Ú[IñÙxã$à�×�Þ�Û�â*Û$à�ÙxÞmà�Ú#àçÞ�Ûz×�ã$á"ãz×�Ûz×ÓßlâxÚ�ÚzÜ�â*Û$Ûz×�ãz×Óß¶äçàçè	Ö�Û�æ`ãzÙxØ�Û$ÖM×�ÜÓ×�Þ�Û$ã�â*ä
ÚzÙxå"ãzÜÓ×µî`àçÞMÚz×�ÛZàçÞmä�Ù�ê�×�ã]ä�×�æ�Û�áVâ*ÞM×�ä"Ù*æRì�àçèMë{�MëOC:C ð ë-¬ åM×�ÛzÙ Û$ÖM×±ä�Ù�ê�×�ã�Ùxá"Û$à�Ü�â*äMß"×�á"Û$Ö�è	ÖMÙ�ê�×�íî×�ãtè�Û$ÖM×kb¥i Z
ß�à�Ú[I�×�Ømà�ÚzÚ$à�ÙxÞ�à�Úñíî×�àçä�×Óßnõ�ïnÛ$ÖM×lÚ$àçäçà�Ü�â*Ûz×lâ*õMÚzÙxã$á"Û$à�ÙxÞ â*ÞMß5ÚzÜ�â*Û$Ûz×�ãz×Óß5á"ÖMÙxÛzÙxÞMÚ�ë � Ûñä�â*ã$èî×�ãñß�à�Ú$Û�â*ÞMÜÓ×ÓÚ
æ�ãzÙxØ Û$ÖM×²Ö�ïdá�×�ãB÷JÜÓÙxØmáVâxÜ�ÛG~ %&% ãz×�è	à�ÙxÞ�è�âPê±â*ã$Ø§×�ãöâ*ÞMßnä�×ÓÚzÚñß"×�ÞMÚz×m×�Þ�íî×�ä�ÙxáR×§×�ØmàçÛzÚñÚzÛ$ãzÙxÞ"è	äçï¥àçÞnÛ$ÖM×b¥i ZöëLé,à�×�äçõRÙ�ÜYI4×�Û0â*ä&ë<î²�:�:��� ð á"ãz×ÓÚz×�Þ�Ûz×Óß'ÜÓÙxØmá"ä�×�Ø§×�Þ�Û$àçÞ"è4ã�âxß�à�â*Û$àçíî×9Û$ã�â*ÞMÚBæs×�ã§Ø§Ùdß"×�ä1Ü�â*ä�Ü�å"ä�â*Û$à�ÙxÞMÚ
Ú$å"è	èî×ÓÚ$Û$àçÞ"è�Û$ÖVâ*Û§btC���÷Ôõ�AuC²à�ÚÝÚ$å"ã$ãzÙxå"ÞMß"×Óßnõ�ïnâPß�à�Ú[I�Ù*æ�ÜÓÙxä�ßnß�åMÚ$Ûtèb×�Øöõ�×Óß"ß"×Óß5àçÞ�â*Þ�×�Þ�íî×�ä�ÙxáR×§Ù*æ

�:E



10
13

10
14

10
15

Frequency [Hz]

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

Fl
ux

 d
en

si
ty

 [
m

Jy
]

110 Wavelength [µm]

TIMMI2 spectrum (2003)
NAOS/CONICA (2003)
TIMMI2 (2003)
TIMMI2 (2004)
TIMMI2 (2005)
Kassis (2002)

9101112 8
Wavelength [µm]

ì�àçè	å"ãz×@�MëOC�E�ð	�egj¬ Ù*æhbtC���÷Ôõ AuC	ëmÕ±ÖM×§ßMâ*Û�â�ê�×�ãz×§Ùxõ"Û�â*àçÞM×ÓßnõR×�ÛJê�×Ó×�Þ�Ctï�ï�ï9â*ÞMßl�:�:�:��ëmÕ±ÖM×lÚzÙxäçà�ß
äçàçÞM×,à�Ú�Û$ÖM× bVi�Z3Ú$á�×ÓÜ�Û$ã$å"ØòÙ*æ#Û$ÖM× Ú$àçäçà�Ü�â*Ûz×Ýâ*õMÚzÙxã$á"Û$à�ÙxÞ½æ�×�â*Û$å"ãz×Ýâ*Û<ï�ë¯���KØ9ë¡Õ±ÖM×,àçÞMÚz×�Û±à�Ú�â	°�ÙdÙxØ àçÞ�ÛzÙ
Û$ÖM×ñÚ$á�×ÓÜ�Û$ã$å"Ø9ë � ÜÓÙxÞ�Û$àçÞ�å"å"Ø¿¦MÛ,Ù*æ¡ÛJê�Ùlõ"ä�âxÜYI�õRÙ�ß�ï�ÜÓÙxØmáRÙxÞM×�Þ�ÛzÚ ê�àçÛ$Ö9æsÙxã$Ølâ*ä�ÜÓÙxä�Ùxã,Ûz×�Ømá�×�ã�â*Û$å"ãz×ÓÚ
Ù*æ i � � � � � â*ÞMßa�:�:�-±Uà�Ú1Ú$ÖMÙ�ê�Þ�âxÚ-â²ß"ÙxÛ$Ûz×Óß9äçàçÞM×	ë

ê±â*ã$Ø§×�ã,ß�åMÚ$Û�ë
ìMãzÙxØ Û$ÖM×mãz×ÓÚ$å"äçÛzÚñá"ãz×ÓÚz×�Þ�Ûz×Óß5ÖM×�ãz×�è�ÙxÞM×lØñåMÚ$ÛöÜÓÙxÞMÜ�äçåMß"×lÛ$ÖVâ*Ûöâ9Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã¶ß�à�Ú%I¥à�ÚöÚ$Û$àçäçä]á"ãz×ÓÚz×�Þ�Û
ß�å"ã$àçÞ"è�Û$ÖM×�~ Ah~ %&% Ú$Û�â*èî×§â*ÞMß�Û$ÖVâ*Û	bcC���÷Ôõ�AuC²à�Ú/Û$ÖM×G¦MãzÚ$Ûé×¤£Mâ*Ømá"ä�×mê�ÖM×�ãz×mÚ$åMÜzÖ4â0ß�à�Ú%I�ÜÓÙxå"ä�ß�õR×
ß�àçãz×ÓÜ�Û$äçï�ÙxõMÚz×�ã$íî×ÓßKë

�`�



ì�àçè	å"ãz×��MëOCs�Mðfi�Zu�k�0â*ÞMß¾àçÛzÚ,ÞM×�àçè	Ö�õRÙxãzÚÝâxÚ,Ú�×Ó×�Þ¥õ�ï�é � Af��î&) â*ÞMß�+§·²â*ÞMßVJ i��ei�Zíî���à0A�!:´ ð ëRÕ±ÖM×
ÜÓ×�Þ�Û$ã�â*äVá�Ù	Ú$àçÛ$à�ÙxÞmà�ÚjZ ��ª C�H�ðW�:��ðW�`�MëW���Ýâ*ÞMß�¬ gBA ª ÷YC���ðOC:C	ðWE��dë«ï�î����:�:�:� ð èîÛ$ÖM×k¦V×�ä�ßmÚzàO°�×±à�Ú � �:µ ý � �:µ ë
Õ±ÖM×ñÙxÛ$ÖM×�ã,õ"ã$àçè	Ö�Û/ÚzÙxå"ãzÜÓ×éàçÞ¾Û$ÖM×�¦V×�ä�ß¥à�ÚMbtC���÷Ôõ AuC	ë±Õ±ÖM×éä�ÙdÜ�â*Û$à�ÙxÞMÚ Ù*æ�â*Þ¥âxÚzÚzÙdÜ�à�â*Ûz×Óß�~u���2ØlâxÚz×�ãzÚ
à�Ú±àçÞMß�à�Ü�â*Ûz×Óß9õ�ï9â¶õ"äçåM×éß"ÙxÛ�ë]Õ±ÖM×ÝàçØlâ*èî×Ýà�Ú,â*ÞaZf¸�XôÜÓÙdß"×Óß9ÜÓÙxØmáRÙ	Ú$àçÛz×éÙ*æ@)µèV+ºâ*ÞMßV´Ýë

G]H0/¡H0À Á®Â¸W>Ã
Õ±Ö"à�Ú/ÚzÙxå"ãzÜÓ×mâ*Û�Z �cª C�H�ðW�:��ðW�`�MëW��â*ÞMß6¬ gBA ª ÷YC���ðOC:C	ð ���Qî��B�:�:�:� ð ê�âxÚu¦MãzÚ$Û Ø§×�Þ�Û$à�ÙxÞM×Óßnõ�ï6A�Ö"àçÞ"à
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ÚzÛ�â*ãzÚ�àçÞPæ�Ùxãz×�è	ãzÙxå"ÞMß¥Ù*æ-i�Zu�k��ë¡Õ�â*õ"ä�×��Më �lÚ$å"ØmØlâ*ã$àO°�×ÓÚ-Û$ÖM×é×¤£�à�Ú$Û$àçÞ"èmá�ÙxàçÞ�Û-ÚzÙxå"ãzÜÓ×Ýá"ÖMÙxÛzÙxØ§×�Û$ã$ïîë
Õ±ÖM×öÚ$áR×ÓÜ�Û$ã�â*äbÛJïdá�×öÙ*æ-i�Zu�k�§ÜÓÙxå"ä�ß9õR×éß"×�Ûz×�ã$ØmàçÞM×Óß¾õ�ï�Û$ÖM×éá"ãz×ÓÚz×�Þ�Û�ù¥÷&õVâ*ÞMß¾Úzá�×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá�ï¾âxÚu� �#J
î�ì�àçèMë:�MëOC�� ð ë-i�Û]Úz×Ó×�Ø§Ú¡Û$ÖVâ*Ûji�Zu�k� à�Ú�â*ÞMÙxÛ$ÖM×�ã�×¤£Mâ*Ømá"ä�×1Ù*æKâ*Þ0×¤£dÛ$ãz×�Ø§×�äçïm×�â*ã$äçï²Ö"àçè	Ö�÷&ØlâxÚzÚ@ÚzÛ�â*ã¡ê�àçÛ$Ö0â
Ü�àçãzÜ�å"Ø§ÚzÛz×�äçä�â*ã�ß�à�Ú[I§âxÚ@ê�àçÛ$ÞM×ÓÚzÚz×Óß§õ�ïlâ*Þ0âxÚzÚzÙdÜ�à�â*Ûz×ÓßlßMâ*ã[Imä�â*ÞM×-í�à�Úzàçõ"ä�×1ÙxÞlÛ$ÖM×,�¡÷�â*ÞMß0®9÷&õVâ*ÞMßlàçØlâ*èî×
î`ãz×ÓßlÜzÖVâ*Þ"ÞM×�äRÙ*æKì�àçèMë:�MëOCs� ð Û$ÖVâ*Û�ß�à�Ú$á"ä�â�ïdÚ@Û$ÖM×1Ú$àçäçà�Ü�â*Ûz× â*õMÚzÙxã$á"Û$à�ÙxÞbë�iJÞ0ì�àçèMë��MëOC��ÝÛ$ÖM×+�egR¬ Ù*æ�i�Zu�k� �
à�Ú1á"ãz×ÓÚz×�Þ�Ûz×ÓßKë�Õ±ÖM×	�egR¬2à�Ú1ê�×�äçä�¦MÛ$Ûz×Óß�õ�ï½Û�ê�Ù0ß�åMÚ$Û-ÜÓÙxØmáRÙxÞM×�Þ�ÛzÚ1ê�àçÛ$Ö¥Ûz×�Ømá�×�ã�â*Û$å"ãz×ÓÚ,Ù*æ��:���#±µâ*ÞMß
C:Cs���-±më

10
13

10
14

10
15

Frequency [Hz]

10
-2

10
-1

10
0

10
1

10
2

10
3

10
4

10
5

10
6

Fl
ux

 d
en

si
ty

 [
m

Jy
]

110 Wavelength [µm]

TIMMI2 spectrum (2003)
EMMI (2003)
2MASS
ISAAC (2002)
TIMMI2 (2003)
TIMMI2 (2004)
TIMMI2 (2005)
Kassis (2002)

89101112
Wavelength [µm]

ì�àçè	å"ãz×@�MëOC���ð§�egR¬µÙ*æhi�Zu�*��ëöÕ±ÖM×mßMâ*Û�âlÖVâ�íî×mõR×Ó×�Þ�Ùxõ"Û�â*àçÞM×Óß�õ�×�Û�ê�×Ó×�Þ��:�:�:E�â*ÞMßà�:�:�:��ë¶Õ±ÖM×mÚzÙxäçà�ß
äçàçÞM×,à�Ú�Û$ÖM× bVi�Z3Ú$á�×ÓÜ�Û$ã$å"ØòÙ*æ#Û$ÖM× Ú$àçäçà�Ü�â*Ûz×Ýâ*õMÚzÙxã$á"Û$à�ÙxÞ½æ�×�â*Û$å"ãz×Ýâ*Û<ï�ë¯���KØ9ë¡Õ±ÖM×,àçÞMÚz×�Û±à�Ú�â	°�ÙdÙxØ àçÞ�ÛzÙ
Û$ÖM×mÚzàçäçà�Ü�â*Ûz×²æ�×�â*Û$å"ãz×	ëlÕ±ÖM×mß"ÙxÛ$Ûz×Óß�Ü�å"ã$íî×mà�ÚñâPÜÓÙxÞ�Û$àçÞ�å"å"Ø�¦MÛéÙ*æ�Û�ê�Ù9õ"ä�âxÜYI�õRÙdß�ï�ÜÓÙxØmáRÙxÞM×�Þ�ÛzÚñê�àçÛ$Ö
Ûz×�ØmáR×�ã�â*Û$å"ãz×ÓÚ-Ù*æR�:���#±Xâ*ÞMßlC:Cs���-±ièMãz×ÓÚ$á�×ÓÜ�Û$àçíî×�äçïîë
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G]H0/¡H�G Á®Â¸W¥IxÃ
� äçÛ$ÖMÙxå"è	Ö'Û$ÖM×�ãz×¥à�Úlè	ãzÙ�ê�àçÞ"èÀ×�í�à�ß"×�ÞMÜÓ×¥Û$ÖVâ*Û½Ö"àçè	Ö�÷&ØlâxÚzÚPÚ$Û�â*ãzÚ0Ü�â*ÞôõR×9æsÙxã$Ø§×ÓßÁÛ$Ö"ãzÙxå"è	Ö7âxÜÓÜ�ãz×�Û$à�ÙxÞ
æ�ãzÙxØ â�Ú$å"ã$ãzÙxå"ÞMß�àçÞ"ènß�à�Ú[I5Ù*æ,è�âxÚ§â*ÞMß4ß�åMÚzÛöàçÞ Û$ÖM×½Ú�â*Ø§×½ê�âÓï¸äçàOIî×½ä�Ù�ê±÷&ØlâxÚzÚ§ÚzÛ�â*ãzÚtèZÛ$ÖM×Å¢�åM×ÓÚ$Û$à�ÙxÞ
ê�ÖM×�Û$ÖM×�ã/Û$ÖM×¶Ø§Ù	Ú$Û,ØlâxÚ�Ú$àçíî×öÙxõ*�$×ÓÜ�ÛzÚéâ*ãz×öÛ$ÖM×öãz×ÓÚzå"äçÛ/Ù*æ�Û$ÖM×ñØ§×�ã$è	àçÞ"è9Ù*æ@àçÞ�Ûz×�ã$Ø§×Óß�à�â*Ûz×�÷&ØlâxÚzÚéÚ$Û�â*ãzÚ à�Ú
ÞMÙxÛ1ïî×�Û-Ú�×�Û$Û$ä�×ÓßKëBi�Þ¾×�âxÜzÖ¥àçÞMß�àçí�à�ß�åVâ*ä�Ü�âxÚz×Ýê�ÖM×�ãz×ñâ§ß�à�Ú[I�Úz×Ó×�Ø§Ú1ÛzÙ§Úzå"ã$ãzÙxå"ÞMß¾â²Ö"àçè	Ö�÷&ØlâxÚzÚ Ú$Û�â*ãzÚ�Û$ÖM×
ØlâxÚzÚ,Ù*æ]Û$ÖM×�î`á"ãzÙxÛzÙ ð Ú$Û�â*ã/à�Ú�æ&â*àçã$äçï�å"ÞMÜÓ×�ã$Û�â*àçÞbë-Õ±Ö"à�Ú,à�Ú,õ�×ÓÜ�â*åMÚz×ñÛ$ÖM×éØlâxÚzÚ,à�Ú,õVâxÚz×Óß¾ÙxÞ�âxÚzÚ$å"Ømá"Û$à�ÙxÞMÚ
â*õRÙxå"Û§Û$ÖM×¾Ùxã$àçè	àçÞôÙ*æ/Û$ÖM×�âxÚzÚzÙdÜ�à�â*Ûz×ÓßÀäçå"ØmàçÞMÙ	Ú$àçÛ�ïÁâ*ÞMßV!*Ùxãlã�âxß�à�Ù4×�Ømà�ÚzÚ$à�ÙxÞ�ú-äçàOIî×�ê�à�Úz×�è±Û$ÖM×9á"ãzÙxõ"ä�×�Ø
ê�ÖM×�Û$ÖM×�ã²Û$ÖM×½á"å"Û�â*Û$àçíî×PØlâxÚzÚ$àçíî×PÚ$Û�â*ã²à�Úmâ¥ÚzàçÞ"è	ä�×½Ùxãmâ¥Øñå"äçÛ$àçá"ä�×�Ùxõ*�$×ÓÜ�Û²ãz×�Ølâ*àçÞMÚ§ß"Ùxå"õ"ÛBæ`å"ä&ë5Õ±Ö�åMÚtè
Û$ÖM×�å"äçÛ$àçØlâ*Ûz×¥ÜÓÙxÞ�ídàçÞMÜ�àçÞ"è4Ü�âxÚz×¾Ù*æÝâ�ØlâxÚ�Ú$àçíî×9Ú$Û�â*ãE!*ß�à�Ú[I�Ú$ï�Ú$Ûz×�Ø�è�ê�ÖM×�ãz×�Û$ÖM×¥Ú$Ûz×�äçä�â*ã§ØlâxÚzÚ0Ü�â*ÞÀõ�×
ß"×�Ûz×�ã$ØmàçÞM×Óß�å"Þ"àë¢�åM×�äçï¾õ�ï�Ú$áR×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá�ï[èRÖVâxÚ/õR×Ó×�Þ¥Ømà�Ú�Ú$àçÞ"èPå"Þ�Û$àçä¡ãz×ÓÜÓ×�Þ�Û$äçï¾�¾â0ÜÓÙxÞMÚ�×�¢�åM×�ÞMÜÓ×²Ù*æ@Û$ÖM×
ã�â*á"à�ßô×�íîÙxäçå"Û$à�ÙxÞôÙ*æéÛ$ÖM×ÓÚz×�Ú$ï�Ú$Ûz×�Ø§Ú0â*ÞMß'Û$ÖM×¾×�â*ã$äçï'ß"×ÓÚ$Û$ã$åMÜ�Û$à�ÙxÞôÙ*æéÛ$ÖM×�ß�à�Ú[I�àçÞ'Û$ÖM×¾ídà�Ü�àçÞ"àçÛJïÁÙ*æöâ
ØlâxÚzÚ$àçíî×ÝÚzÛ�â*ã�ë
¬ å"ã$àçÞ"èöÛ$ÖM×,á"ãz×ÓÚz×�Þ�Û�Úz×�â*ãzÜ�ÖlæsÙxã±Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã±Ølâ*Ûz×�ã$à�â*äRâ*ãzÙxå"ÞMßPÜ�äçåMÚ$Ûz×�ã�Ø§×�ØñõR×�ãzÚ±Ú$á�×ÓÜ�Û$ãzÙ	Ú�ÜÓÙxá"à�Ü�â*äçäçï
Ü�ä�âxÚzÚ$àÆ¦V×ÓßD�-÷,â*ÞMßn×�â*ã$äçïàX�÷&ÛJïdáR×mÚ$Û�â*ãzÚ/õ�ï�ê�×�ãz×§àçÞ�íî×ÓÚ$Û$àçè�â*Ûz×Óß5õ�ï6bVi�Z2àçØlâ*è	àçÞ"è�â*Û�E�ë¯�Pâ*ÞMß4C��#�KØ9ë
�d×�íî×�ã�â*ä,Ùxõ*�$×ÓÜ�ÛzÚlÙ*æÝÚ$áR×ÓÜ�Û$ã�â*ä-Û�ï�áR×V��ï�ÛzÙlXf�nÚzÖMÙ�ê Ü�ä�×�â*ã½×�í�à�ß"×�ÞMÜÓ×9æ�Ùxã§×¤£�Ûz×�ÞMß"×ÓßÁß�åMÚzÛl×�Ømà�ÚzÚ$à�ÙxÞbë
Õ±ÖM×1Ø§Ùxã$á"ÖMÙxä�Ùxè	ï0Ù*æRÛ$ÖM×,Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã�ß�åMÚ$ÛtèîÖMÙ�ê�×�íî×�ãtè�à�Ú@æsâ*àçã$äçïmß�à½ìK×�ãz×�Þ�Ûtè�ÜzÖVâ*Þ"è	àçÞ"èöæ�ãzÙxØXàçã$ãz×�è	å"ä�â*ãtè
¦Mä�â*Ø§×�Þ�Û�â*ã$ï9ÚzÖVâ*á�×ÓÚ±ÛzÙmãz×�è	å"ä�â*ã1æ�×�â*Û$å"ãz×ÓÚ-äçàOIî×/æsâ*Þ�÷JÚzÖVâ*á�×ÓßPã$àçØ§Ú â*ÞMß�ß�à�Ú[I�÷&äçàOIî×ñ×�äçäçàçáMÚz×ÓÚ�ë
�,ÞM× Ùxå"ÛzÚ$Û�â*ÞMß�àçÞ"èmÙxõ*�B×ÓÜ�Û�à�ÚBi�Zu�uC��¶â*ÛkZ �ìª C�H�ðW�:��ðW�:H�ë¯�öâ*ÞMß>¬ gBA ª ÷YC���ðOC���ðOC���ëW��î����:�:�:� ð ëjiJÛ�à�Ú±â*Þ
Ùxá"Û$à�Ü�â*äçäçïlídà�Ú$àçõ"ä�× Ú$Û�â*ã�æ�Ùxå"ÞMß0ÛzÙ¶õ�×/âxÚzÚzÙdÜ�à�â*Ûz×Óßlê�àçÛ$Ö9âöÚ$Û$ãzÙxÞ"èni Z+g5õ�ïÅA�Ö"àçÞ"à�ñì�5â*ã$è�â*åQî�Ctï�ï:H ð â*ÞMß
é,à�×�äçõ�ÙdÜ%Il×�Û1â*ä&ë�î²�:�:�*C ð ë]Õ±ÖM×/Ùxá"Û$à�Ü�â*äbâ*ÞMß(i Z3Ú$áR×ÓÜ�Û$ã�â¶Ù*æ#Û$ÖM× á"ãz×ÓÚz×�Þ�Û�ê�Ùxã[I0Ú$å"è	èî×ÓÚzÛ�â¶Ú$áR×ÓÜ�Û$ã�â*äRÛJïdá�×
Ù*æ�Xk��ëW�#Jfè"ÜÓÙxã$ãz×ÓÚ$áRÙxÞMß�àçÞ"èlÛzÙ§â*Þ¾×�ìK×ÓÜ�Û$àçíî×ÝÛz×�ØmáR×�ã�â*Û$å"ãz× ipí²î 6 � � ÷��	�	� ±òâ*ÞMß¾â¶ØlâxÚzÚ-Ù*æ��:�-b�Ä�ë
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ì�àçè	å"ãz×@�MëOC��dð�é,Ùxã$Ølâ*äçàO°�×ÓßnÙxá"Û$à�Ü�â*ä@â*ÞMßQéui ZUÚzá�×ÓÜ�Û$ã�âPÙ*æki Z �k��ëéÕ±ÖM×²Ø§Ù	Ú$ÛÝàçØmáRÙxã$Û�â*Þ�Û/æs×�â*Û$å"ãz×ÓÚ/æ�Ùxã
Ú$áR×ÓÜ�Û$ã�â*ä�Ü�ä�âxÚzÚzàÆ¦VÜ�â*Û$à�ÙxÞnâ*ãz×öÚ$ÖMÙ�ê�Þbë � ß"ß�àçÛ$à�ÙxÞVâ*äçäçï[èRàçÞ¾Û$ÖM×¶ù¥÷&õVâ*ÞMß¥Úzá�×ÓÜ�Û$ã$å"Ø ê�×�â`I¥Af� â*õMÚzÙxã$á"Û$à�ÙxÞ
äçàçÞM×ÓÚ-â*ãz×Ýá"ãz×ÓÚ�×�Þ�Û�ë

i�Ølâ*è	àçÞ"èÝæ`ãzÙxØ Ùxá"Û$à�Ü�â*äVê�â�íî×�ä�×�Þ"è	Û$ÖMÚ�ÛzÙ���ëW�#�KØ Ú$ÖMÙ�ê1Úji�Zu�uC��ÝâxÚ�â/á�ÙxàçÞ�ÛB÷&äçàOIî×-Ùxõ*�$×ÓÜ�Ûtú�õR×�ïîÙxÞMß���ëW�`�KØ
×¤£�Ûz×�ÞMß"×Óß4Ü�àçãzÜ�å"Ø§ÚzÛz×�äçä�â*ã§×�Ømà�ÚzÚ$à�ÙxÞ õ�×ÓÜÓÙxØ§×ÓÚ¶àçÞMÜ�ãz×�âxÚ$àçÞ"è	äçï4á"ãzÙxØmàçÞM×�Þ�Û�î�ì�àçèMë#�MëOC�H ð ëlg¡íî×�Þ�Û$åVâ*äçäçï[è�â*Û
C��`�KØUÛ$ÖM×1×�äçäçàçá"Û$à�Ü�â*ä>ÞM×�õ"å"ä�âéâ*Û$Û�â*àçÞMÚ]àçÛzÚ¡ä�â*ã$èî×ÓÚzÛ@Ú$àO°�×	ëZÕ±Ö"à�Ú]×�Ømà�ÚzÚ$à�ÙxÞ0Ü�â*Þ§õ�×±Ø§Ùdß"×�ä�×Óßmõ�ïmâ/ß�à�Ú%Iöê�àçÛ$Ö
âöÚzÜ�â*ä�×-ÖM×�àçè	Ö�Û�ã�â*Û$à�Ù²Ù*æ#��ëOC â*ÞPàçÞ"ÞM×�ã±ã�âxß�àçåMÚ±Ù*æBC�E:� � õ¶è�â*Þ�Ùxå"Ûz×�ã±ã�âxß�àçåMÚ±Ù*æBC���ëW�:�:� � õâ*ÞMß(��ëOCp�KØ²÷
Ú$àO°�×Óß²Ú$àçäçà�Ü�â*Ûz×�ß�åMÚ$ÛZáVâ*ã$Û$à�Ü�ä�×ÓÚ�ëRA�Ö"àçÞ"àM×�Û@â*ä&ëKî²�:�:�:� ð Ùxõ"Û�â*àçÞM×Óßlâ ß"×�ÞMÚ$àçÛ�ï¶ß�à�Ú$Û$ã$àçõ"å"Û$à�ÙxÞlê�Ö"à�ÜzÖ§ß�à�Ú$á"ä�â�ïdÚ@â
k>â*Û$Ûz×�Þ"àçÞ"è¶àçÞ§àçÛzÚ]àçÞ"ÞM×�ã�áVâ*ã$Û�ëRA�ÙxØmáVâ*ãz×ÓßlÛzÙöÚ$Û�â*ÞMßMâ*ãzß0âxÜÓÜ�ãz×�Û$à�ÙxÞPß�à�Ú[I²Ø§Ù�ß"×�ä�Ú±âÝÚ$å"õMÚzÛ�â*Þ�Û$à�â*ä>æ`ã�âxÜ�Û$à�ÙxÞ
Ù*æ�Û$ÖM×²àçÞ"ÞM×�ãöß�à�Ú[I¥ØöåMÚ$ÛÝÖVâÓíî×§õ�×Ó×�Þ5â*äçãz×�âxß�ïn×�ãzÙdß"×ÓßKëmÕ±ÖM×�àçãÝØ§Ù�ß"×�ä]ãz×�¢�å"àçãz×ÓÚñâ½ÛzÙxÛ�â*ä@ß�åMÚzÛÝØlâxÚzÚÝÙ*æ
� ý � � f z b�Ä�ë
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ì�àçè	å"ãz×@�MëOC�H�ð�ù���®£àçØlâ*èî×§Ù*æki Z �uC��0÷,â0Úzá�×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá"à�Ü�Xk��ëW�#JòÚ$Û�â*ã�ë²Õ±ÖM×§ÜÓ×�Þ�Û$ã�â*ä]á�Ù	ÚzàçÛ$à�ÙxÞnà�Úñâ*Û
Z ��ª C�H�ðW�:��ðW�:H�ë¯�½â*ÞMß¥¬ughA ª ÷YC���ðOC���ðOC��Åî����:�:�:� ð ë�é Ùxã$Û$Ö�à�Ú â*Û Û$ÖM×ñÛzÙxánâ*ÞMß�×�âxÚ$Û-ÛzÙ0Û$ÖM×ñä�×�æ�Ûtú�Û$ÖM×
¦V×�ä�ß�Ù*æZídà�×�ê7à�Ú ��� µ ý ��� µ ë � Û§C��#�KØ Û$ÖM×Ýß�à�Ú[I½ÖVâxÚ1â¶ÛzÙxÛ�â*äbá"ãzÙ`�$×ÓÜ�Ûz×Óß�Ú$àO°�×ÝÙ*æ � :�ï � �	� ý � � ï � �	� � õ
î`ä�Ù�ê�×ÓÚ$Û 
{© àçÞ�Ûz×�ÞMÚ$àçÛJï�ÜÓÙxÞ�ÛzÙxå"ã ð â*ÞMß�à�Ú/Úz×Ó×�Þ�å"ÞMß"×�ãñâ*Þ�â*Þ"è	ä�×mÙ*æ�â*õRÙxå"Û��:E0ß"×�è	ãz×Ó×ÓÚ/ê�àçÛ$Ö�ãz×ÓÚ$áR×ÓÜ�Û/ÛzÙ
Û$ÖM×/äçàçÞM×ñÙ*æZÚ$àçè	Ö�Û�ë

i�Zu�uC��§à�Ú íî×�ã$ï9äçàOIî×�äçï¥â0Ú$Û�â*ã ÙxÞ�Û$ÖM×Gb6�9ê�Ö"à�ÜzÖ�ÖVâxÚ/Ú$ÛzÙxá"áR×Óß�âxÜÓÜ�ãz×�Û$à�ÙxÞbëµé ×�íî×�ã$Û$ÖM×�ä�×ÓÚzÚtèRàçÛ ØñåMÚzÛ,õR×
×¤£�Û$ãz×�Ø§×�äçï¶ïîÙxå"Þ"èÝõ�×ÓÜ�â*åMÚz×±Û$ÖM×±Û$àçØ§×�ÚzáVâ*Þ§ß�å"ã$àçÞ"èéê�Ö"à�ÜzÖ0â,ØlâxÚzÚzàçíî×�Ú$Û�â*ã]Ü�â*ÞmØlâ*àçÞ�Û�â*àçÞ0â/Ü�àçãzÜ�å"Ø§ÚzÛz×�ä�÷
ä�â*ã�ß�à�Ú[IlÛ$ÖVâ*Û�ÖVâxÚ�ÞMÙxÛ±ïî×�Û±õ�×Ó×�Þ�ÜÓÙxØmá"ä�×�Ûz×�äçï½ß"×ÓÚ$Û$ãzÙ�ïî×ÓßPõ�ïlÛ$ÖM×/Ú$Û$ãzÙxÞ"èmÚ$Ûz×�äçä�â*ã±ê�àçÞMß"Ú±ØñåMÚ$Û±õR×,Ù*æ�Û$ÖM×
Ùxãzß"×�ã/Ù*æ�â²æs×�êðb¾ïdãzÚ�ë1Õ±Ö�åMÚtèpi Z �uC��mà�Ú/â²æsÙxã$Û$å"ÞVâ*Ûz×¶ÜÓÙxÞMÚzÛz×�äçä�â*Û$à�ÙxÞ�ê�ÖM×�ãz×öÛ$ÖM×öÞM×�ê�äçï�÷&õRÙxã$Þ¥ØlâxÚ�Ú$àçíî×
ÚzÛ�â*ã à�Úéâ*äçãz×�âxß�ï�Ùxá"Û$à�Ü�â*äçäçï�í�à�Ú$àçõ"ä�×¶ê�Ö"àçä�×²àçÛzÚÝÜ�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ãéß�à�Ú%I×î�Ùxãé×�Þ�íî×�ä�ÙxáR× ð à�Ú/ÞMÙxÛÝïî×�ÛÝß�à�Ú$áR×�ãzÚz×Óß
â*ÞMß¾Ú$Û$àçäçäKè	ä�Ù�ê�àçÞ"è�â*Û�àçÞ�æ`ã�â*ãz×Óß¾ê�â�íî×�ä�×�Þ"è	Û$ÖMÚ�ë�Õ±Ö"à�Ú,ÜÓÙxÞ*¦Mè	å"ã�â*Û$à�ÙxÞ¥ãz×�á"ãz×ÓÚ�×�Þ�ÛzÚ1Û$ÖM×�¦MÞVâ*ä�×�íîÙxäçå"Û$à�ÙxÞVâ*ã$ï
ÚzÛ�â*èî×/àçÞ9ØlâxÚzÚ$àçíî×��dì±ë
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¾¡ãzÙxõVâ*õ"äçïnÙxÞM×§Ù*æ�Û$ÖM×mïîÙxå"Þ"èî×ÓÚ$ÛöÚ$Û�â*èî×ÓÚñÙ*æ±ØlâxÚzÚ$àçíî×!�dì7Ü�â*Þ5õ�×²æsÙxå"ÞMßnàçÞnÛ$ÖM×!��� àçÞ�Ûz×�ãBæsâxÜÓ×0Ù*æ�Û$ÖM×
~ %&% ãz×�è	à�ÙxÞÁâ*ÞMß5Û$ÖM×½Ø§Ùxä�×ÓÜ�å"ä�â*ã§Ü�ä�ÙxåMßKëài�Þ¸Û$ÖM×>i�� �u� A��}¡�ù Ø§Ù	ÚEâ*à�ÜÅî�ì�àçèMë���ëW� ð â9Ö�å"èî×PÙxáVâ{¢�åM×
Ú$àçäçÖMÙxåM×�Û$Ûz×öê�âxÚÝß�à�ÚzÜÓÙ�íî×�ãz×Óßnâ*è�â*àçÞMÚ$Û,Û$ÖM×¶õVâxÜYI�è	ãzÙxå"ÞMß�Ù*æ@Û$ÖM×öÞM×�õ"å"ä�â*ãÝ×�Ømà�ÚzÚ$à�ÙxÞbë Õ±ÖM×ñØ§Ù	Ú$Û/Ùxõ�ídà�ÙxåMÚ
Ø§Ùxã$á"ÖMÙxä�Ùxè	à�Ü�â*ä�ÜÓÙxØmá�ÙxÞM×�Þ�ÛzÚ�Ù*æ"Û$ÖM×]Ú$ï�Ú$Ûz×�Ø â*ãz×@ÛJê�Ù-Û$ã$à�â*Þ"è	å"ä�â*ãB÷JÚ$ÖVâ*áR×Óßöß�åMÚ$Û#ä�â*ÞM×ÓÚbÛ$ÖVâ*Û�â*ãz×�â*á"áVâ*ãz×�Þ�Û
â*Û�àçÞ�æ`ã�â*ãz×Óß½ê�â�íî×�ä�×�Þ"è	Û$ÖMÚ�ë@ì�àçèMëe�MëOCtïöÚ$ÖMÙ�ê1Ú±Ö"àçè	Ö�÷&ãz×ÓÚzÙxäçå"Û$à�ÙxÞlC	ëW�²â*ÞMßÅ��ëW�#�KØòàçØlâ*èî×ÓÚtèdê�Ö"à�ÜzÖ9Ú$å"è	èî×ÓÚ$Û
Û$ÖVâ*ÛlÛ$ÖM×¥Ø§Ùxã$á"ÖMÙxä�Ùxè	ïÁÙ*æéÛ$ÖM×¥Ú$àçäçÖMÙxåM×�Û$Ûz×�ãz×ÓÚz×�Øñõ"ä�×ÓÚ�â�k>â*ãz×Óßôß�à�Ú[I è�Úz×Ó×�ÞÁÞM×�â*ã$äçïÀ×Óß�èî×�÷JÙxÞ�è â*ÞMßÀà�Ú
âxÚzÚzÙdÜ�à�â*Ûz×Óß¥ê�àçÛ$Ö�â*ÞnÙxá"Û$à�Ü�â*äçäçï¾ídà�Ú$àçõ"ä�×öÖMÙxå"ã$è	ä�âxÚzÚB÷JÚ$ÖVâ*áR×Óß¥ÞM×�õ"å"ä�âláR×�ã$áR×�ÞMß�à�Ü�å"ä�â*ãÝÛzÙlÛ$ÖM×¶ß�à�Ú[I9á"ä�â*ÞM×	ë
Õ±ÖM×Pß�à�Ú[I5ÖVâxÚ0â¥ß�à�â*Ø§×�Ûz×�ã0Ù*æ/â*õRÙxå"Û��:�HèW�:�:� � õ�èZê�Ö"à�Ü�ÖÀà�Ú²õ�ï5æsâ*ãmÛ$ÖM×½ä�â*ã$èî×ÓÚ$Û§Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã0ß�à�Ú[I
ß"×�Ûz×ÓÜ�Ûz×ÓßnÛzÙPßMâ*Ûz×	ë � äçÛ$ÖMÙxå"è	ÖnÛ$ÖM×�ãz×lâ*ãz×§â½Ú$Ølâ*äçä¡Þ�å"Øöõ�×�ãñÙ*æ�Ü�â*ÞMß�à�ßMâ*Ûz×ÓÚÝæsÙxã/ØlâxÚzÚ$àçíî×¶���9� ÚtèbÚzÙxØ§×
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Û$ÖM×�Ø btC���÷«Y,Ùxã$Û$Ö[�T~ ×�Þ"Þ"àçÞ"èé×�Û]â*ä&ë9C	��:H�
/��btC���÷«é AuC���ìM×�äçäçàM×�Û]â*ä&ë9C	�:H`��
�â*ÞMß²Û$ÖM×±ì#i�Z áR×�â`Ih�É�ôàçä�ÚzÙxÞ
×�Û-â*ä&ë�C	���Q��
�ë�Õ±ÖM×ÝÜ�äçåMÚ$Ûz×�ã-ÜÓ×�Þ�Ûz×�ã1à�Ú1ß"×�ÞMÙxÛz×Óß�õ�ïPâmÜ�ãzÙ	Ú�Ú1â*Û1Û$ÖM×/á�Ù	ÚzàçÛ$à�ÙxÞ9Ù*æ�Û$ÖM×/Ølâ®�$Ùxã-×¤£"Ü�àçÛ$àçÞ"è>�+�
õ"àçÞVâ*ã$ï��.AhgcY�C	ë
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Õ±Ö"à�Ú±ä�âxÚ$Û�ÜzÖVâ*á"Ûz×�ã-ê�àçäçäKè	àçíî×éâöÚzÖMÙxã$Û1Ú$å"ØmØlâ*ã$ï0Ù*æ�ê�ÖVâ*Û�ÖVâxÚ±õ�×Ó×�Þ¾âxÜ�Ö"à�×�íî×Óß9ÚzÙöæsâ*ã1â*ÞMßPê�ÖVâ*Û�à�Ú�Ú$Û$àçäçä
Ømà�ÚzÚ$àçÞ"èmÛzÙmÜÓÙxØmá"ä�×�Ûz×ñÛ$ÖM×Ýá"à�Ü�Û$å"ãz×éÙxÞ9Û$ÖM×/á"ãzÙdÜÓ×ÓÚzÚ1Ù*æZØlâxÚzÚ$àçíî×G�dì¸àçÞVbcC��dë

� ��� �DÝkà à÷$f,��
Õ±ÖM×Pá"ãz×ÓÚz×�Þ�Û§àçÞ�íî×ÓÚ$Û$àçè�â*Û$à�ÙxÞ'à�Úmõ�ï¸æ&â*ãmÛ$ÖM×PØ§Ù	Ú$Û§×¤£dÛz×�ÞMÚzàçíî×9Ú$Û$åMß�ï¸ÜÓÙxÞMÜÓ×�ã$Þ"àçÞ"è¸Û$ÖM×�Ú$Ûz×�äçä�â*ãlÜÓÙxÞ�Ûz×�Þ�Û
Ù*æ	btC��dë iJÛPÖVâxÚ½àçØmá"ãzÙ�íî×ÓßÂá"ãz×�í�à�ÙxåMÚ½ãz×ÓÚ$å"äçÛzÚ�ÜÓÙxÞMÜÓ×�ã$Þ"àçÞ"è�Û$ÖM×�ß�à�Ú$Û�â*ÞMÜÓ×�â*ÞMßôÛ$ÖM×�ãz×Óß"ß"×�Þ"àçÞ"è�ä�âÓê
ê�àçÛ$Ö"àçÞàbcC��½â*ÞMß�ÖVâxÚ ï�à�×�ä�ß"×Óßnâ0ãz×�äçà�â*õ"ä�×²×ÓÚ$Û$àçØlâ*Ûz×mÙxÞ�Û$ÖM×ñæ�ãz×�¢�åM×�ÞMÜ�ï¥Ù*æ�Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ãéß�à�Ú%IdÚ�ë/Õ±ÖM×
àçØmá"ãzÙ�íî×�Ø§×�Þ�ÛzÚlÙ�íî×�ã¶á"ãz×�ídà�ÙxåMÚ²àçÞ�íî×ÓÚzÛ$àçè�â*Û$à�ÙxÞMÚlâ*ãz×Pß�åM×0ÛzÙ�à 
öâ¥Ö"àçè	ÖM×�ã²Ú�×�ÞMÚ$àçÛ$àçí�àçÛ�ï4â*Û¶õ�ÙxÛ$Ö�Ùxá"Û$à�Ü�â*ä
â*ÞMß�àçÞ�æ`ã�â*ãz×Óß�ê±âÓíî×�ä�×�Þ"è	Û$ÖMÚ	�#àçà 
 âlÖ"àçè	ÖM×�ãéÚzáVâ*Û$à�â*ä¡â*ÞMßnÚzá�×ÓÜ�Û$ã�â*äZãz×ÓÚzÙxäçå"Û$à�ÙxÞ5â*ÞMß�àçàçà 
/â0ä�â*ã$èî×¶Þ�å"ØñõR×�ã
Ù*æ¡×¤£dÛz×�ÞMÚ$àçíî×�äçïPÚ$Û$åMß�à�×Óß9ÚzÛ�â*ãzÚ�ë¡Õ±ÖM×ÝØlâ®�$Ùxãf¦MÞMß�àçÞ"èîÚ,â*ãz×/Û$ÖM×/æsÙxäçä�Ù�ê�àçÞ"è½ÙxÞM×ÓÚ�ð

ñ Õ±ÖM×+bcC��ÝÜ�äçåMÚ$Ûz×�ã�ÜÓÙxÞMÚ$à�ÚzÛzÚ�â*Û]ä�×�âxÚzÛ�Ù*æ�H:�:�:�ÝïîÙxå"Þ"è²Ú$Û�â*ãzÚ�ë#iJÛzÚ�ß�à�Ú$Û�â*ÞMÜÓ×1à�Ú�� �"! �$# �%�#Idá�Ü�dõVâxÚz×Óß
ÙxÞ�â*Þlå"Þ"á"ãz×ÓÜÓ×Óß"×�Þ�Ûz×Óß�Þ�å"Øöõ�×�ã�Ù*æ#Ú$áR×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá"à�Ü�â*äçäçïlÜ�ä�âxÚ�Ú$àÆ¦V×Óß0×�â*ã$äçï�÷&ÛJïdáR× ÚzÛ�â*ãzÚ�ëZÕ±ÖM×-ÞMÙxã$Ølâ*ä
æsÙxãz×�è	ãzÙxå"ÞMß ãz×Óß"ß"×�Þ"àçÞ"è�ÛzÙ�ê�â*ãzß"Ú�btC��¥à�Úm¨/©X6���Ølâ*èMë\iJÞMÚzà�ß"×0Û$ÖM×(~'&(&�ãz×�è	à�ÙxÞ�Û$ÖM×Pä�â�ê Ù*æ
àçÞ�Ûz×�ãzÚ$Ûz×�äçä�â*ã-×¤£�Û$àçÞMÜ�Û$à�ÙxÞ¾Ü�â*ÞPõ�×ÝÜ�ÖVâ*ã�âxÜ�Ûz×�ã$àO°�×Óß9õ�ï½â*Þ*)�íxâ*äçåM×ÝÙ*æ 
 �%+ ��# �%��ëBA�äçåMÚ$Ûz×�ã�Ø§×�ØñõR×�ãzÚ
Úzå��R×�ã±æ�ãzÙxØ�â²ä�â*ã$èî×Ýã�â*Þ"èî×éÙ*æ¡×¤£�Û$àçÞMÜ�Û$à�ÙxÞi�,�mhÀ¨/©�h.- # Ølâ*è�
�ë

ñ Õ±ÖM×-Þ�å"Øöõ�×�ã±Ù*æ�I�ÞMÙ�ê�Þ ��Ú$áR×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá"à�Ü�â*äçäçïmà�ß"×�Þ�Û$àÆ¦V×Óß0×�â*ã$äçï�÷&ÛJïdá�×,Ú$Û�â*ãzÚ@ÜÓÙxå"ä�ßlõ�×1àçÞMÜ�ãz×�âxÚz×Óßlõ�ï
â�æsâxÜ�ÛzÙxã�Ù*æMÛ$Ö"ãz×Ó×�	â*äçä�Ù�ê�àçÞ"è æ�ÙxãZâ�Ø§Ùxãz×�á"ãz×ÓÜ�à�Úz×@×�ÞM×�ã$è	ïñõVâ*ä�â*ÞMÜÓ×�Ù*æ"Û$ÖM×�ãz×�è	à�ÙxÞbë-��àçØöå"äçÛ�â*ÞM×ÓÙxåMÚ$äçï��
æsÙxã�Û$ÖM× ¦MãzÚ$Û�Û$àçØ§×éÞ�å"Ø§×�ãzÙxåMÚ,ä�Ù�ê±÷&ØlâxÚzÚ+¾Rb6��Ú$Û�â*ãzÚ�ÖVâÓíî×éõ�×Ó×�Þ9ß"×�Ûz×ÓÜ�Ûz×ÓßKë

ñ Õ±ÖM×Pá"ãz×ÓÚ�×�ÞMÜÓ×9Ù*æ Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã½ÜÓÙ�ÜÓÙdÙxÞMÚ§â*ÞMß0/*Ùxãlß�à�Ú[I�ÚmÜÓÙxå"ä�ß�õR×�Ú$Û$åMß�à�×ÓßÀâxÚlâ¥æ�å"ÞMÜ�Û$à�ÙxÞÀÙ*æ
Úzá�×ÓÜ�Û$ã�â*äbÛ�ï�áR×	ëhiJÛ�ã$à�Úz×ÓÚ1æ`ãzÙxØ¿�:�21µæsÙxã-Ú$Û�â*ãzÚ1×�â*ã$äçà�×�ã,Û$ÖVâ*Þ � �§ÛzÙaúô:3- � æ�Ùxã-ä�â*Ûz×�ã-ÛJïdáR×ÓÚ�ë@Õ±ÖM×
ä�â*ã$èî× Þ�å"ØñõR×�ã1Ù*æ#ïîÙxå"Þ"è§ÚzÙxå"ãzÜÓ×ÓÚ±ê�àçÛ$Ö�Af� õVâ*ÞMß0ÖM×�âxß"Ú�Úzå"è	èî×ÓÚ$ÛzÚ�Û$ÖVâ*Û�âxÜÓÜ�ãz×�Û$à�ÙxÞ�à�Ú±Ú$Û$àçäçäRèîÙxàçÞ"è
ÙxÞbë'Õ±ÖM×�ãz×9à�Úlâ*Þô×¤£dÛ$ãz×�Ø§×�äçï ãz×Óß�áRÙxá"å"ä�â*Û$à�ÙxÞ'Ù*æ��`Ø§Ù	Ú$ÛläçàOIî×�äçï4á"ãzÙxÛzÙ	ÚzÛz×�äçä�â*ã=
§ÚzÙxå"ãzÜÓ×ÓÚlê�Ö"à�ÜzÖ
×¤£"ÜÓ×Ó×Óß"Ú�Û$ÖMÙ	Úz×ñÙ*æZÙxÛ$ÖM×�ã1ïîÙxå"Þ"è0Ü�äçåMÚ$Ûz×�ãzÚ�àçÞ9õRÙxÛ$Ö�Þ�å"Øöõ�×�ã/â*ÞMß*4÷¹65ÁÜÓÙxä�ÙxãzÚ�ë

ñ X�âxÚz×Óß ÙxÞ4à�ÚzÙdÜzÖ"ãzÙxÞM×>¦MÛ$Û$àçÞ"è5â*ÞMß ÙxÞ â*ã$è	å"Ø§×�Þ�ÛzÚ0â*õRÙxå"Û²Û$ÖM×0äçà�æs×�Û$àçØ§×ÓÚmÙ*æ,Ú$Ûz×�äçä�â*ãmß�à�Ú[I�Ú@bcC��
Û$å"ã$ÞMÚ/Ùxå"Û ÛzÙlõR×ñÙxÞM×öÛ$ÖM×öïîÙxå"Þ"èî×ÓÚ$Û/è�â*ä�âxÜ�Û$à�ÜöÜ�äçåMÚ$Ûz×�ãzÚ àçÞ�Û$ÖM×@¸éâ*ä�â®£dï�ê�àçÛ$Ö�â*Þ�â*èî×¶Ù*æ�â*ãzÙxå"ÞMß
�:�:��ëW�:�:�mïî×�â*ãzÚ�ë

ñ �d×�¢�åM×�Þ�Û$à�â*ä/Ú$Û�â*ãmæsÙxã$Ølâ*Û$à�ÙxÞ3Úz×Ó×�Ø§Ú§ÛzÙ¸Ù�ÜÓÜ�å"ã0â*Û0Û$ÖM×9àçÞ�Ûz×�ãBæsâxÜÓ×ÓÚ½Ù*æÝÛ$ÖM×�~'&(&�ãz×�è	à�ÙxÞ7â*ÞMß�Û$ÖM×
âxß`�zâxÜÓ×�Þ�ÛPØ§Ùxä�×ÓÜ�å"ä�â*ã9Ü�ä�ÙxåMß"Ú½àçÞôÛ$ÖM×¥ÞMÙxã$Û$Ö7â*ÞMßôàçÞ'Û$ÖM×�ÚzÙxå"Û$Ö�ê�×ÓÚ$Û�ëUÕ±ÖM×�ïîÙxå"Þ"èî×ÓÚ$Û�ÚzÙxå"ãzÜÓ×ÓÚ
ÙdÜÓÜ�å"ã�àçÞ9Û$ÖM×&ç>U87Ýãz×�è	à�ÙxÞ �>â@¾R¬ ZÂàçÞ9Û$ÖM×éÚ�Ùxå"Û$Ö�ê�×ÓÚzÛ�ë
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ñ ¾¡ãzÙxõVâ*õ"äçïnÙxÞM×§Ù*æ±Û$ÖM×²Ølâ®�BÙxã ¦MÞMß�àçÞ"èîÚöÙ*æ�Û$ÖM×²á"ãz×ÓÚz×�Þ�Ûñê�Ùxã[I¥à�ÚÝÛ$ÖM×lß�àçãz×ÓÜ�Ûñß�à�ÚzÜÓÙ�íî×�ã$ïnÙ*æ�ä�â*ã$èî×
Ü�àçãzÜ�å"Ø§Ú$Ûz×�äçä�â*ã¡ß�à�Ú[I¨��C���ëW�:�:��÷��:��ëW�:�:� � éD
�â*ãzÙxå"ÞMß¶Úz×�íî×�ã�â*ä�Ö"àçè	Ö�÷&ØlâxÚ�Ú�Ùxõ*�$×ÓÜ�ÛzÚ�ë�Õ±ÖM×ÓÚz×@ÜÓÙxØmá"ã$à�Ú�×
íxâ*ã$à�ÙxåMÚ-×�íîÙxäçå"Û$à�ÙxÞVâ*ã$ï9Ú$Û�â*èî×ÓÚ�äçàOIî×ñâ*Þ¥âxÜÓÜ�ãz×�Û$àçÞ"èlá"ãzÙxÛzÙ	Ú$Û�â*ã	�>â¶Ö�ï�áR×�ãB÷JÜÓÙxØmáVâxÜ�Û+~'&(&Rãz×�è	à�ÙxÞ�â*ÞMß
â!�:�¡» Ä Ølâ*àçÞ�Úz×�¢�åM×�ÞMÜÓ×öÚzÛ�â*ã/â*ÞMß�Ú$Û$ãzÙxÞ"è	äçï¾Ú$å"è	èî×ÓÚzÛ-Û$ÖVâ*Û Û$ÖM×¶âxÜÓÜ�ãz×�Û$à�ÙxÞnÚzÜÓ×�ÞVâ*ã$à�Ù�â*ä�ÚzÙlê�Ùxã[I
æ�Ùxã1ÚzÛ�â*ãzÚ-â*õ�Ù�íî×�C��:9�Äôë

ñ � Ú�â5õ�ï�÷&á"ãzÙ�ß�åMÜ�Û9Ù*æöÛ$Ö"à�Ú0ê�à�ß"×�÷²¦V×�ä�ß7ÚzÛ$åMß�ï��-ÙxÞM×�Ù*æñÛ$ÖM×¥Ø§Ù	Ú$ÛPá"å9°�°ÓäçàçÞ"è³i Z�ÚzÙxå"ãzÜÓ×ÓÚ<;ÀÛ$ÖM×
±/ä�×�àçÞ"Ølâ*Þ"Þ�÷��nã$àçè	Ö�Û¾Ùxõ*�$×ÓÜ�Û<; ê±âxÚlæsÙxå"ÞMß'ÛzÙ5õR×¥â5õ"àçÞVâ*ã$ï<X�÷&ÛJïdá�×�Ú$ï�Ú$Ûz×�Ø ×�Øöõ�×Óß"ß"×ÓßôàçÞ7â
Ú$Ølâ*äçäbãz×ÓÜÓ×�Þ�Û$äçï½õRÙxã$ÞM×éÜ�äçåMÚ$Ûz×�ã-ä�Ù�Ü�â*Ûz×Óß�ÚzÙxå"Û$Ö�ê�×ÓÚ$Û Ù*æ-btC��dë
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¬/×ÓÚ$á"àçÛz×¶Û$ÖM×ÓÚz×¶àçÞ�Ûz×�ãz×ÓÚ$Û$àçÞ"è�ÞM×�êUãz×ÓÚ$å"äçÛzÚ	�RàçÛ à�ÚÝß"×ÓÚ$àçã�â*õ"ä�×²ÛzÙPÜÓÙxÞ�Û$àçÞ�åM×mÛ$ÖM×¶á"ãz×ÓÚz×�Þ�ÛÝê�Ùxã[I¾àçÞnÙxãzß"×�ãÝÛzÙ
×¤£Mâ*ØmàçÞM×ÝÛ$Ö"ãz×Ó×ñâxÚzá�×ÓÜ�ÛzÚ�Ø§Ùxãz×éÛ$ÖMÙxãzÙxå"è	Ö"äçï�ð

ñ ¬ åM×�ÛzÙ�Û$ÖM×�ä�â*ã$èî×¾ã�â*Þ"èî×¾Ù*æé×¤£�Û$àçÞMÜ�Û$à�ÙxÞ �1ânÚ$Û�â*Û$à�Ú$Û$à�Ü�â*äçäçï�Ú$àçè	Þ"àÆ¦VÜ�â*Þ�Û>i�b¥ì2ÜÓÙxå"ä�ßÁÞMÙxÛlïî×�Û§õR×
×ÓÚ$Û�â*õ"äçà�Ú$ÖM×ÓßKë]Õ±Ö"à�Ú-ãz×�¢�å"àçãz×ÓÚ1Ø§Ùxãz×éÚ$áR×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá"à�ÜÝê�Ùxã[IPàçÞ9Û$ÖM× æ�å"Û$å"ãz×	ë

ñ Õ±ÖM×�ãz×-à�Ú�×�ídà�ß"×�ÞMÜÓ×-æsÙxã�âñÖ"àçè	Ö½õ"àçÞVâ*ã$ïmæ`ã�âxÜ�Û$à�ÙxÞ �dáVâ*ã$Û$à�Ü�å"ä�â*ã$äçï½Ù�ÜÓÜ�å"ã$ã$àçÞ"è¶ê�àçÛ$Ö0Ö"àçè	Ö�÷&ØlâxÚ�Ú�ÚzÛ�â*ãzÚ�ë
Õ±Ö�åMÚ	�>â²Ú$á�×ÓÜ�Û$ãzÙ	Ú�ÜÓÙxá"à�ÜÝØñå"äçÛ$àçá"äçà�Ü�àçÛ�ï¾Ú$Û$åMß�ï½à�Ú�Ö"àçè	Ö"äçï�ß"×ÓÚ$àçã�â*õ"ä�×	ë

ñ Õ±ÖM×0Ü�å"ã$ãz×�Þ�Û²ê�Ùxã[I5á"ãzÙ�í�à�ß"×ÓÚmâ¾ã�â*Û$ÖM×�ã¶ÚzÛ�â*Û$à�Ülídà�×�êµÙ*æ1Û$ÖM×½Ú$Û�â*ãöæ�Ùxã$Ølâ*Û$à�ÙxÞ á"ãzÙdÜÓ×ÓÚzÚöàçÞmbtC��dë
A�ÙxØmáVâ*ã$à�ÚzÙxÞÂê�àçÛ$Ö7á"ãz×�ídà�ÙxåMÚ9ßMâ*Û�â4àçÞ7Û$ÖM×�äçàçÛz×�ã�â*Û$å"ãz×nàçÞMß�à�Ü�â*Ûz×ÓÚ¾Û$ÖVâ*Û�íxâ*ã$à�â*õ"àçäçàçÛ�ïôØlâ�ï'õR×nâ
Ú$å"õMÚ$Û�â*Þ�Û$à�â*ä¡á"ãzÙ�ÜÓ×ÓÚzÚ)�sâxÚ ÛzÙP×¤£dáR×ÓÜ�Û,æ`ãzÙxØ�Û$ÖM×¶Û$ÖM×ÓÙxãz×�Û$à�Ü�â*ä¡á�ÙxàçÞ�ÛÝÙ*æ@í�à�×�ê>
�ëÝÕ±ÖM×�ãz×�æsÙxãz×�KØöå"äçÛ$à�÷
×�á�ÙdÜzÖ½Yui�ZUàçØlâ*è	àçÞ"è���âxÚéõ�×ÓÜÓÙxØmàçÞ"è�æs×�âxÚ$àçõ"ä�×²ê�àçÛ$Ö�ÞM×�êUê�à�ß"×�÷²¦V×�ä�ß�i ZXß"×�í�à�ÜÓ×ÓÚÝäçàOIî×�~ � ��± ÷Ki
â*Û1Û$ÖM× JDã�Õ��MÚ�×Ó×�Ø§Ú1ÛzÙ²õR×/Û$ÖM×éÜzÖMÙxà�ÜÓ×ñÛzÙmÚ$Û$åMß�ï0Û$ÖM×ñÜ�äçåMÚ$Ûz×�ã1àçÞ�Û$ÖM×/æ�å"Û$å"ãz×	ë
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i�Þ²Õ�â*õ"ä�× � ëOC±Û$ÖM×ÓÚz×±ãz×ÓÚ$å"äçÛzÚ@â*ãz×�Úzå"ØmØlâ*ã$àO°�×Óß0â*ÞMßmÜÓÙxØmá"ä�×�Ø§×�Þ�Ûz×Óß0õ�ïmâxß"ß�àçÛ$à�ÙxÞVâ*äVàçÞ�æsÙxã$Ølâ*Û$à�ÙxÞlÙxÞmÛ$ÖM×
ídà�Ú$åVâ*ä]×¤£dÛ$àçÞMÜ�Û$à�ÙxÞ �Z×¤£"ÜÓ×ÓÚzÚñ×�Ømà�Ú�Ú$à�ÙxÞ ��â*ÞMß�Û$ÖM×lÙdÜÓÜ�å"ã$ãz×�ÞMÜÓ×lÙ*æfF-÷&ã�â�ïn×�Ømà�ÚzÚ$à�ÙxÞ¸â*ÞMß\Af�µõVâ*ÞMß�ÖM×�âxß
æs×�â*Û$å"ãz×ÓÚ�ë � äçÛzÙxèî×�Û$ÖM×�ã	�dÛ$ÖM× Ú$á�×ÓÜ�Û$ã�â*ä�ÛJïdáR×ÓÚ�Ù*æ���`�¶Ú$Û�â*ãzÚ�ÜÓÙxå"ä�ß0õR×-ß"×�Ûz×�ã$ØmàçÞM×ÓßKë@Õ±ÖM×,Ú$Û�â*ãzÚ�ÖVâÓíî× õ�×Ó×�Þ
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XUY Z\[2]8^%_`Zba ced fgZ\h ikj\l2[ ^m]8n Y Zpo q�]srFZbagtuasvxw`Zpas]8^yZ\o4 ä æ¤æÛæ 6 ÇÉÈ �Qz ~|{ z$ ~ �~} ß�è�| ä æ | ��ß[ç�| � � � � � � � � � �3� �u� � 8 ���JwB�æ¤æ ? Ê ä ß æ ¢ â æ ß[â�| ?sç�¢Wß ß[ç�¢ ç æ ß Ê ¢ ç�ß4ßH?�¢ è Ê ß[â�¢ á Ê ß%äÓ¢ â=?ß¤ßE¢Wß%ã<ß æ ¢Wß Ê � â â�¢ æ �æ¤æ ? Ê ç ß æ ¢ âsä ß%äÓ| æ á�¢Wß ß%ãÓ¢ ã�ß4ß[ç�¢ ?sã�ß Ê ¢ çÛá�ß Ê ¢Wß[ç�ßH?�¢ ç Ê ßH?�¢Wß[á�ßE?�¢Wß æ � ä ßE¢ áæ¤æ¤Ê ç�ß ß æ ¢ á¤â æ è�| ?sá�¢ è ß%ãÓ¢ ã æ ß[ç�¢ Ê á � â ßE¢ Êæ¤æ ç æ â ß¤ßE¢ äÛá ßH?�| Ê è�¢ æ ß%ãÓ¢ ãYá�ß[ç�¢ Ê á � â ßE¢ ãæ¤æ çsäYç ß¤ßE¢ ?/? æ ç�| Ê ?�¢ æ ä�ßE¢ Ê ß4ß[á�¢ ç¤ä �;? ßE¢¯ßæ¤æ ç¤ç�ß ß¤ßE¢ ã æ ßH?p� â¤ç�¢ ã ß%ãÓ¢ äYâ�ß[ç�¢ â7? � â æ ¢ èæ¤æ ç¤çÛç ß¤ßE¢ ã¤ä æ èb� â=?�¢ ä ä�ßE¢ á æ ß[á�¢ ãJ? �;? ßE¢ áæ ç ÊÛæÛæ ß¤ßE¢ è æ ß%ä�� Ê ä�¢ ? ä æ ¢ â7?ß%ãÓ¢ Ê ? Ý�ä ß¤ßE¢ ? �æ¤æ çsãYá ß¤ßE¢ èsä æ èb� æ â�¢ ? ß[á�¢ ? Ê ß[è�¢ æ ã ��Ê äÓ¢ äæ¤æ ã æ¤Ê ß%äÓ¢ æsÊ æsÊ � â¤è�¢ ã ß[ç�¢ â�ß4ß Ê ¢ ?sä � Ê ßE¢ ?æ¤æ ã¤äJ? ß%äÓ¢Wß[á ß%ä�� æ ã�¢ ç ß Ê ¢ á7?ß Ê ¢ äYâ�ßH?�¢ ç7?�ßH?�¢WßH?ß[â�¢ è�ß4ß[â�¢ Ê è�ß�â�¢ Ê â � ä æ ¢ âæ¤æ ãÛâ¤ã ß%äÓ¢ â æ æ çb� ä¤ã�¢ Ê ß Ê ¢ Ê ?ßH?�¢ ç Ê �9è ßE¢¯ßæ¤æ ã Ê ç ß%äÓ¢ ?�ä æ áb� æ¤æ ¢ â ä æ ¢ ä Ê ß[è�¢ âÛè � æ âb� çæ¤æ ãÛá æ ß%ä�� ç¤á ß¤ß�� æ ?\� ? ß[áb� âÛç�ß%ã�� áÛá�ß%ã�� æ â�ß[çb� ?sâ�ß Ê � ã¤ä�ß Ê � ä æ ß Ê � æ è ��Ê ä�� äæ¤æ ãÛá�ß ß%ä�� ç¤á ßH?p� ?sèp� ç ß[èb� ãÛã�ß%ã�� ç�ß � æ ß��¯ßæ¤æ èsãYè ß[âb� â Ê ß¤ß�� ?�äb� â ß[áb� áÛâ�ß[èb� äJ?ß%ã��¯ß�â�ß[çb� ä¤ä�ß Ê � ?sè�ßH?p� ã Ê ßE?\� ?sá � æ ä�� áæ¤æ è¤è æ ß[âb� âsã æ áb� ä æ � á ßH?p� èÛç�ßH?p�¯ß æ ��Ê ß�� ææ¤æ è¤á æ ß[âb� ?sâ æ ã�� Ê áp� æ ß Ê � ç Ê ßH?p� èÛç � ä ß�� ?æ¤æ è¤á�ß ß[âb� ?/? ß[âb� æ âp� æ ß[âb� æ ä�ß%ä�� â7?ß¤ß�� è¤ã<ß¤ß�� ç¤â�ß¤ß�� ä7?ß¤ß��Wß æ ßÛß�� æ ç � â æ � áæ¤æ á æÛæ ß[âb� ?�ã æ ã�� ä æ � æ ß[çb� ã Ê ß Ê � ç�ß � è ß�� âæ¤æ á æ ç ß[âb� Ê ? ß¤ß�� äÛçp� ? ß%ã�� æÛæ ß Ê � á�ß4ß Ê � ä�ß\ßH?p� ã æ ßH?p�Wß Ê ß[âb� è�ß\ß�âp� ç Ê ��Ê ä�� ææ¤æ á Ê ã ß[âb� èsä ß¤ß�� Ê èp� ã ß Ê � äYç�ßH?p� â¤ã�ß[âb� è¤ã<ß[âb� ?�ã�ß[âb� æ ß4ß%ä�� ç¤á�ß[äb� ç æ � â æ � èæ¤æ á¤ç�ß ß[âb� è¤â ß æ � â Ê � ? ß%ã�� ç¤ã�ß[çb� â7?ß Ê � Ê ?�ß Ê � æ¤æ ßH?p� â=?ß[âb� èsä<ß�âp� ã æ ��Ê ä�� æ
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Õ�â*õ"ä�× � ëOC�;0ÜÓÙxÞ�Û$àçÞ�åM×Óß
X�Y Z\[x]8^y_`Zba ced f�Zph ikj�lx[ ^m]sn YFZ\o q�]8rFZba�tuasvxw`Zbas]8^mZpo4 ä æÛæ¤æ 6 Ç0È�� z�� { z$ � � } ß[èb� ä æ � ��ß[çp� � � � � � � � � �p�3� ��� � 8 �" ¢¡¤£æ¤æ áÛásã ßH?\�WßÛß ß[âp� Ê áp� è ß�çp� á¤á�ß Ê � äÛá Ý�ß ãb�Wßæ¤æ áÛá¤á ßH?\�Wß[ä æsÊ � Ê ?\� ã ß�çp� â=?ß Ê � äÛè � â ß�� âæ ß æ ß[â ßH?\� ä Ê ßH?\� â Ê �Wß ß�èp� ?sç�ß[ãb� äÛá ��Ê ß�� Êæ ß æ äÛè ßH?\� â¤ä æ çp�Wß�áp� è ß Ê � çsã�ßE?\� ç¤è � ç æ � áæ ß æ â æ ßH?\� â7? æ çp� âÛçp� æ ß�èp� è æ ß[ãb� äÛè � â âp� áæ ß æ¤Ê ã ßH?\� Ê â æ çp� Ê ß��Wß ß[ãb� æ â�ß�çp� æ â ��Ê ß�� ææ ß¤ßE?�ä ß Ê �Wß�ç ß æ � æ âp� ä ßE?\� â æ ß�âp� Ê ?ß�âp� æ ã�ß[äb� è¤á<ß%äb� Ê â�ß%äb� âÛâ�ß%äb� ä Ê � ä ß�� âæ ß¤ßE? æ ß Ê �Wß�ç ß[âp� Ê ß�� æ ß�èp� ç¤è�ß[ãb� â¤ç�ß�çp� Ê ?ß Ê � á¤â<ß Ê � âÛâ�ßH?\� è¤ä�ßH?\� ç æ ��Ê äb� ææ ß¤ß Ê è ß Ê � äYè ß æ � äÛäb� ç ß�çp� ã�ß4ß Ê � Ê è�ßE?\� á Ê ßE?\� â¤á<ß[âp� è¤ã�ß[âp� Ê ç�ß[âp� ?sä � â äb� ? �æ ß%ä æ â ß Ê � ç Ê æ çp�Wß�âp�Wß ß�âp� á¤ç�ß[äb� âsä ��? ß�� èæ ß%ä�ß[â ß Ê � ãJ? æ èp� æ âp� ã ß�èp� äÛâ�ß[ãb� æ ã � æ ß��Wßæ ß%äÛä Ê ß Ê � á�ß ßH?\� äÛäb� á ß[äb� á¤á�ß[äb� ?sç � æ � æ � áæ ß%äJ?sè ß[çp� äYá ß æ � ?¤âp� æ ß[ãb� ?sâ�ß�çp� â¤á�ß Ê � Ê ß4ßE?\� è¤á<ßH?\� äJ?ß[âp� è7?ß[âp� ç¤ã � ã ß�� ãæ ß%ä Ê¤Ê ß[çp� â¤ä æ ãb� æ¤Ê �Wß ß�èp� Ê ã�ß[ãb� äÛç � â äb�Wßæ ß[â7?�ä ß[çp� ã Ê æ èp� â¤äb� ä ß Ê � ç¤ç�ßE?\� ç Ê ßE?\� æ è�ß�âp� ç�ßmß[âp� äÛã�ß%äb� è7?ß%äb� ãÛã � á ß�� ?æ ß[âÛç¤á ß[çp� á¤ä ß%äb�Wß�çp� æ ä æ � â=?ß�èp� ç¤â�ß[ãb� â Ê ß�çp� äÛâ<ß Ê � è æ ßH?\� áÛè�ßH?\� ãYá � æ âp� ææ ß[âÛè Ê ß[çp� áÛá ß%äb� äJ?\� ã ä�ß�� ä�ß4ß�áp� â Ê ß[ãb� á=?ß�çp� á¤â<ß[çp� âÛá�ß Ê � Ê â�ß Ê � ? æ � æ âp� çæ ß[âÛá Ê ß%ãb� æ â ß æ � ?=?\� ç ßE?\� ã æ ß�âp� á�ß4ß�âp� â¤ç�ß[äb� á¤á<ß%äb� ?sã�ß%äb� äYâ�ß%äb�Wß�á � ß æ � çæ ßH?�ß[â ß%ãb�Wß æ æ èp� ?¤âp� ä ß�áp� Ê ä�ß�èp�WßH?ß[ãb�Wß[è�ß�çp� Ê¤Ê ß Ê � èÛè�ß Ê � ä æ ß Ê � æ¤Ê ��Ê äb� äæ ßH?säÛâ ß%ãb�Wß[ä æ ãb� â Ê � è ß�çp� ã¤ã�ß Ê � ã Ê ß Ê �Wß[ç�ßE?\� ã æ ßH?\� ?�ß4ß[âp� è¤ã�ß[âp� ãYá ��Ê ß�� ææ ßH?¤ç=? ß%ãb� âÛâ æ èp� æ ß�� ç ß�âp� è�ß4ß[äb� ä7?ßÛß�� âsä�ß æ � ãÛè áp� ásã áp� â7? áp� äYâ �Rç ß�� ææ ßH?¤è Ê ß%ãb� âÛá ß æ �Wß�áp� â ß�âp� ?�ä�ß�âp� æ ?ß[äb� è¤â�ß[äb� ãÛá<ß%äb� ? Ê ß%äb� ?¤â�ß%äb� ? æ ¥ â æ � á �æ ßH?¤ásã ß%ãb� ?¤â ß æ � ?sãb� æ ß�èp� âsä�ß[ãb� äÛè�ß�çp� ? Ê ß Ê � è=?�ß Ê �Wß[ä�ßH?\� ç¤ã�ßH?\� Ê ã ��Ê ß��Wßæ ß Ê ä æ ß%ãb� ÊYæ æ èp�Wß�áp� ? ä æ � â¤â�ß�èp� æ á�ß�çp�Wß æ ßE?\�Wß Ê ß%äb� æ ß4ß æ � è¤ä�ß æ � â æ Ýpä áp� äæ ß Ê â æ ß%ãb� Ê â ß¤ß��WßÛß�� ä ß�áp�Wß%ä�ß[ãb� Ê ß4ß�çp� ?�ä�ß Ê � ?sâ<ßH?\� Ê ä�ß[âp� á æ ß[âp� çÛá �Rè æ � èæ ß Ê ?sç ß%ãb� Ê è ß æ � Ê ãb� ? ß Ê � Ê ã ß%äb� èÛè�ß%äb� Ê á�ß%äb� Ê ß ��Êæ ß Ê ç=? ß%ãb� çÛâ æ áp� ä Ê � ? ßE?\� ?/?ß�âp� è Ê ¥ ã ß�� äæ ß Ê á Ê ß%ãb� ã Ê ßH?\� æ ?\� ? ß�âp� Ê â�ß[äb� ãÛç � ã æ � á �æ ß[ç7?sè ß%ãb� á¤ä æ ãb� Ê áp�Wß ä æ � æ è�ß�èp� â=?ß[ãb� äÛâ�ß�çp� ?/?�ß Ê � ç�ß4ßH?\� è Ê ßH?\� ã æ � æ âp�Wßæ ß%ã Ê ? ß[èp�Wß�è æ áp� Ê ß�� è ß[ãb� ?sá�ß�çp� ? Ê ß Ê � è¤è�ß Ê � ä¤ã³ßH?\� ç¤ã�ßH?\� äYè�ßH?\�WßE? � ? ß�� äæ ß%ãÛã¤ä ß[èp� äYâ æ çp� âÛèp� è ß�çp� è¤â�ß Ê � è Ê � á ß�� âæ ß%ãYè æ ß[èp� äÛã ß æ � â7?\�Wß ß�áp� ç Ê ß�èp� æsÊ ß[ãb�Wß[â�ß�çp� ä Ê ß Ê � â7?ßH?\� ãYç�ßH?\� ç æ �jã æ � áæ ß[è�ß%ã ß[èp� âÛç æ áp� æ ?\� æ ß�èp� ç¤â�ß[ãb�Wß[á�ß�çp�Wß%ã�ß Ê � ?®ßmßH?\� èÛâ�ßH?\�Wß Ê ß[âp� áÛá ��? ß�� äæ ß[è¤ä Ê ß[èp� âÛè ß æ � ?¤áp� è ß�èp� ?sç�ß[ãb� äÛâ�ß�çp� ? æ ß Ê � ãÛâ<ß Ê � æ è�ßH?\� çÛá�ßH?\� Ê ç � è ß�� Êæ ß[è7?®ß ß[èp� ?sä ß[âp� ÊYæ � ? ßE?\� â¤á ß[âp� æ è�ß%äb� ç7?ß%äb� âÛá � äæ ß[èÛásä ß[èp� Ê â æ ãb� ?sãb� ç ß�èp� æ ã�ß�çp� á=?ß�çp�Wß%ä�ß Ê � Ê è<ß Ê � æ ç�ßH?\� Ê ç�ßH?\� ?¤ç � æ ß�� ææ ß[áÛè�ß ß[èp� ã Ê æ áp� äYáp� ç ß�âp� á¤â�ß[äb� ?/?ßÛß�� âsã�ß æ � á æ ß æ � â¤ä áp� âÛè áp�Wß�è � Ê ß��Wßæ ä æ ?sá ß[èp� á¤ä æ çp�Wß�èp� ã ß�èp� æ ä�ß�çp� á=? ��Ê ß�� âæ ä æ¤Ê ? ß[èp� á7? ß æ � âÛçp� è ß[ãb� â æ ß�çp� ä7?ß Ê � ç¤ç�ß Ê �Wß%ä³ßH?\� ?sä�ßH?\� æ è�ß[âp� áÛç ��Ê ß�� äæ ä�ß æ â ß[áp� æ ? æ çp� â Ê � ? ß�áp� ç Ê ß�èp� äÛâ �kß ß�� ãæ ä�ß�ç�ß ß[áp�Wß�è ß%äb� ? æ � ç ßE?\� Ê â�ß�âp� ãÛá�ß�âp�Wß¤ß4ß�âp� æ ßmß%äb� è¤ã�ß%äb� ÊYæ ß%äb� ?¤ç�ß¤ß�� á�ß � ã æ � è �æ ä¤äYç Ê ß[áp� âÛá æ çp� ?säb� è ß�èp� ä¤ã�ß[ãb� æ á � â ß�� ãæ ä¤äYç¤â ß[áp� ? æ ß æ � ?=?\� á ä�ß�� Ê ç�ß�áp� ãÛá�ß�èp� Ê ?ß[ãb� ?sá<ß[çp� ?�ß4ß Ê � èÛâ�ß Ê � ç æ � æ ß��Wßæ ä Ê ä Ê ß[áp� á æ æ ãb� äYçp� ä ß�èp� çsä�ß[ãb� â=?ß�çp� Ê è�ß�çp� æ ä³ß Ê � âÛá�ßH?\� è¤ä�ßH?\� ÊÛÊ � â äb� ææ ä ÊÛÊÛæ ß[áp� áÛè ß¤ß�� Ê äb� â ß�áp� è¤è�ß�èp� äÛè�ß[ãb�Wß%ä�ß�çp� â¤è<ß Ê � áÛá�ß Ê � ä�ß4ß Ê � æ â �jã æ � èæ ä Ê è�ß ä æ � æ ? æ áp� äÛäb� á ß�èp� è¤â�ß[ãb� ?/?ß�çp� ãÛç�ß�çp� æ è<ß Ê � Ê ä�ßH?\� áÛç�ßH?\� çÛè ��Ê äb� âæ äÛèÛç¤â ä æ � Ê ã ß%äb� äÛãb� â ä æ � ç¤è�ß�èp� á¤è�ß[ãb� è¤â�ß�çp� á�ßmß[çp� ?¤è�ß Ê � ã�ß4ß Ê � ÊÛÊ � æ âp� ææ äÛèÛá¤è ä æ � ç�ß ß Ê � æ äb� Ê ß�çp� ?®ß4ß Ê � ÊÛæ � ä æ � áæ â æ âsä ä æ � è¤ã ß¤ß�� Ê áp� ? ä æ � â æ ß�èp� ç�ß4ß[ãb� ?sá�ß�çp� ãÛè<ß[çp� ?�ß4ß Ê � çÛè�ß Ê � Ê ß �jã ß��Wßæ â�ßE?sâ ä�ß�� æ â æ ãb� ä Ê �Wß ß�áp� ä Ê ß[ãb� ç Ê ß�çp� Ê á�ß Ê � è�ßmß Ê �WßÛß4ßH?\� ?sä�ßH?\� äJ? � æ äb� çæ â¤â æ¤æ áÛâ ä�ß�� â æ ß æ � ? æ � è ß%äb� çÛâ�ß æ � è æ áp� ?=? èp� æ â Ýpã �|z2¦æ â¤â¤ä Ê ß[ã ä�ß�� âÛâ ß¤ß�� ? æ � ? ß Ê � Ê ß4ßE?\� â Ê ß�âp� ã æ ß�âp� äÛâ<ß%äb� çÛç�ß%äb� äYá�ß%äb� æ¤Ê ß%ä��¯ß�è � ? ß�� Ê �
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XUY Z\[2]8^%_`Zba ced fgZ\h ikj\l2[ ^m]8n Y Zpo q�]srFZbagtuasvxw`Zpas]8^yZ\o4 ä æ¤æÛæ 6 ÇÉÈ§� z3� { z$ � � } ß�èp� ä æ � ��ß[çb� � � � � � � � � �b�3� �u� � 8 �¨ ¢¡¤£æ âÛâ=?¤â â=? ä�ß�� â¤ç æ áb� Ê áp� è ß[èb� è¤ä�ß Ê � áÛâ�ß[âb� â¤è�ß æ � äÛç áb� ã¤ä çb� ã¤ã � Ê ©æ âÛâ¤è Ê â Ê ä�ß�� ?sâ æ áb� â¤áp� â ß[áb� âÛç�ß%ã�� æ á�ß Ê �¯ß�è�ß[âb� ?�ä�ß¤ß�� Ê â�ß æ � ç Ê ß æ �Wß[â áb� èsã {-áb� Ê áb� ç �|z �æ â ÊÛæ è ásä ä�ß�� ç=? ß¤ß��Wß[èp� æ ä æ �¯ßE?ß%ã��¯ß�á�ßH?p� â¤â�ß¤ß�� æ ç áb� ç¤â èb� è=? èb� äÛè Ý�ä �|zx¦æ âÛèsäÛã ß[â ä¤ä��Wß[á ß æ � ä�ß�� ä ß[âb�¯ß[ã�ß%ä�� âÛç�ß¤ß�� ã Ê ß¤ß�� Ê è�ß æ � ásã�ß æ � ã Ê ß æ � ã¤ä�ß æ � ã Ê Ýpâ âb� ?æ âÛè=? æ ä¤ä�� ä æ æsÊ � ?sâp�Wß ß Ê � è�ß4ßH?p� èÛá � è ß�� âæ âÛè¤èÛá ç¤á ä¤ä�� âsä ß æ � â¤áp� æ ß[èb� á�ß4ß%ã�� Ê ß4ß[çb� ? Ê ß Ê � ã�ß4ßH?p� á æ ßH?p� ?�ä<ßE?\� ä7? �Râ ß�� ?æ âÛá�ß[ã ä¤ä�� â Ê æsÊ � Ê ß�� Ê ß%ã�� ?¤â�ß[çb� âÛç ��Ê ß�� äæ âÛá Ê ã ä¤ä�� ? Ê æ áb� ? Ê � á ä�ß�� çÛâ�ß[èb� áÛâ�ß[çb� æ ?ß[âb� â�ß4ß%ä��Wß æ ßÛß�� â¤á�ß æ � è¤á Ýpâ �æ âÛásã æ ä¤ä�� ?�ã ß Ê �Wß Ê � ä ä�ß��¯ß æ ß[áb� â¤ä � æ âb� âæ âÛá¤èÛá Ê è ä¤ä�� Ê ä ß æ �Wß¤ß�� á ß[çb� ç�ß4ß Ê � çÛç�ßH?p� á¤ã<ßH?p� ?sá�ß[âb� è¤á�ß[âb� çsä<ß�âp� ?sç�ß�âp� ÊÛæ � ß ß��¯ßæ ?�ß æ è ß[ç ä¤ä�� ã æ æ èb� â=?\� â ßH?p� ãYç�ß[âb�¯ß�è�ß¤ß�� è¤ã<ß æ � ásä áb� ã7? áb� ä�ß èb� á¤è èb� Ê ç {-á çb� á �|z �æ ?�ß[áÛá ã Ê ä¤ä�� è=? æ èb�Wß Ê � æ ä æ � ä�ß4ß[èb�¯ßÛß4ß[çb� äYè�ßH?p� ã Ê ß[âb� æ è�ß%ä�� ä æ ßÛß�� è=?ßÛß�� äÛá Ý�ä èb� ç �æ ?sä Ê ä ä¤ä�� á�ß æsÊ � â¤áp� Ê ß%ã�� ?sã�ß[çb� äÛã ��Ê ä�� Êæ ? Ê ãYç äÛâb� ?�ã æ çb�Wß Ê � â ä æ � ãÛã�ß[áb�¯ß�â � â âb� ?æ ?¤ç¤çÛç á=? äÛâb� ç¤â ß æ � â Ê � Ê ä æ � äYâ�ß%ã�� èÛè�ß Ê � ?/?ß%ä�� á æ ß¤ß�� ã¤ã<ßÛß�� ä�ß4ß æ � è¤á ¥ âæ ?¤ç¤è æ ç¤è äÛâb� ç Ê ß¤ß�� æsÊ � ç ß%ã�� è�ß4ß[çb� ãYâ�ß Ê � èÛâ�ß Ê � â�ß4ßH?p� ç¤ç�ßH?p� äÛè�ßE?\�Wß[á ��Ê ß�� âæ ?sã¤ãYá ä¤ä äÛâb� è Ê æ áb� Ê áp� ä ß Ê � âÛç�ßH?p� ? Ê ß[âb� ãYá�ß[âb� ?/?ß%ä�� è¤â�ß%ä�� Ê¤Ê ß[äb� ? Ê ß[äb� Ê ç � á ß��¯ßæ ?¤è=? æ ãÛè äÛâb� ásã ß æ � æ âp� ç ß%ã�� áÛâ�ß[çb� æ ?�ßH?p� â=?ß%ä�� â¤ç�ß¤ß�� Ê¤Ê ßÛß�� æ è�ß æ � ç¤è ÝpâæsÊYæ ã�ß â�ß ä7?p� âsã æ èb� ?sâp� ç ß%ã��¯ß�è�ß Ê � Ê â {-áb� Ê ã��¯ß �æsÊ ß%ä�ß âsä ä7?p� ?�ã æ áb� Ê ?\� á ß%ã�� ç Ê ß[çb� ? Ê ß Ê � çÛç�ßH?p� á=?ßH?p� â æ ß¤ß�� ã¤ä<ß æ � ä æ ��Ê ß�� ç �|zx©æsÊ ß[áÛè ä7?p� ç æ ß¤ß�� â¤áp� Ê ß[âb�Wß[ç�ß æ � Ê ã áb� ä�ß èb� â�ß {-ç �|z �æsÊ â¤â¤ä ä7?p� è¤â ß¤ß�� â Ê � ä ß�âp� æ ã çb� ?sè Ý ææsÊ ?sâ�ß ä Ê � æ¤æ æ ã�� ?�äb� æ ß%ã�� çÛá�ß[çb� Ê á�ß Ê � è¤ä<ß Ê � ?/?ß Ê � æsÊ ßH?p� Ê â�ßE?\� â Ê ß�âp� è¤á � è ß�� è �æsÊ ?/?¤â ä7? ä Ê � æ â ß æ � äÛçp� â ß[çb� ã æ ß Ê �¯ß�â�ß[âb� ? æ ß%ä��Wß æ ß æ � äÛâ áb�Wß[á èb� æsÊ çb� âsä Ýpè çb� æ �|zx¦æsÊÛÊ ç æ çsã ä Ê � äÛâ ß¤ß��Wß%äb� ? ß[èb� âÛâ�ß[çb� ãYâ�ß Ê � ä�ß\ß[âb� á Ê ß%ä�� ç æ ß¤ß�� á=?�ßÛß�� Ê ã�ßÛß�� â æ Ý�? çb� ÊæsÊÛÊ ç7? ä Ê � ä7? ß%ä��Wß%äb� á ß%ã�� âÛâ�ß[çb� æ â�ß Ê � æ ?�ßH?p� Ê ?ßH?p� â¤â�ß[âb� Ê á�ß�âp� ?�ä�ß�âp� æ â �jä ß�� ä �æsÊÛÊ áÛâ ?sá ä Ê � äÛá ß æ �Wß[èp� ã ß[èb� äÛã�ß[çb� Ê è�ß Ê � æ ß\ß[âb� ?sè�ß¤ß�� ç æ ß æ � ?®ß áb� ?�ã èb� æ è Ý�ä ã�� æ �æsÊ ç�ß�ç â¤ç ä Ê � âsä æ áb� â¤áp� ç ä æ � æ ä�ß%ã�� çÛá�ß Ê � è�ß\ßH?p� æ â�ß%ä�� æ ã�ß¤ß��Wß¤ß\ß æ � ?�ã�ß æ � ä æ {-áb� Ê áb� è �|z �æsÊ ç¤èÛá Ê ã ä Ê � ? Ê ß¤ß��Wß Ê � ç ß%ã�� á Ê ß Ê � ãÛã áb� ? æ áb�Wß¤ß � ä çb� ç ©ªz �æsÊ ã æ ç ä Ê � ?sç ß æ � Ê ß�� Ê ß[áb� æ ?ß%ã�� èÛâ�ß[çb� è7?�ß Ê � á¤è�ß Ê � ä¤ä�ßH?p� ã¤ã<ßE?\� ã¤ä � æ ß�� âæsÊ ã¤äYá ä Ê � ?sè ßH?p� äÛâp� â ß[èb� á Ê ß%ã�� ãÛä ��Ê ß�� ãæsÊ ãÛç¤ä ä Ê � Ê â æ áb� æ èp� ä ß[áb� ç Ê ß[èb�¯ß Ê ß%ã�� æÛæ ß[çb� ?�ä�ß Ê � è¤á�ß Ê � ä¤ä<ß Ê � æ¤æ � æ ä�� äæsÊ è æ ç á Ê ä Ê � Ê á æ èb� Ê áp� æ çb� Ê á �jã ©æsÊ è�ß[ã çsä ä Ê � ç�ß ß¤ß��Wß[áp� è ß[çb� ç Ê ß Ê � ãYá�ß Ê �¯ß[ä<ßH?p� ç¤â�ßH?p�Wß%ã�ß[âb� ásä<ßE?\� æ¤æ � ã ß��¯ß �æsÊ è¤á7? ç=? ä Ê � ãÛâ ß¤ß�� ?�äb� æ ß[çb� Ê â�ß Ê � ?¤è�ßH?p� Ê á�ßH?p�Wß Ê ß[âb� Ê ß4ß[âb� æ ã<ß�âp� æ á�ß[äb� ãÛç � ç ß��¯ß �æsÊ á¤ç æ ß[è ä Ê � èsã æ èb� âsäb� ç ß Ê � ãÛä�ß[âb� ãYâ�ß¤ß�� è æ ß æ � â¤ç èb� á æ ã�� ?�ã {-ç èb� Ê �æ ç æ¤æÛæ ç¤â ä Ê � á¤â ß¤ß�� äÛçp� â ß[çb� Ê ß4ß Ê � ? Ê ßH?p� èÛè�ßH?p� ? æ ß[âb� è=?ß[âb� Ê ç�ß�âp� Ê ã � è ß�� ãæ ç æ ßE? ßH? ä Ê � á Ê ß æ � Ê äb� á ßH?p� Ê ç�ß[âb� ãÛã�ß[âb�¯ß�ç�ß%ä�� èsä�ß%ä�� â Ê ß%ä��Wß Ê ß[äb�WßH?ß[äb� â Ê � ç ß�� ææ ç æ ãJ? äÛç äÛçb� æ ? ß¤ß�� æ ?\� ç ß[çb� èÛç�ß Ê � âÛâ�ß[âb� è7?�ß%ä�� ç¤ç�ß¤ß�� ä�ß4ß æ � Ê è�ß æ � äÛç áb� á¤á Ýpâ çb� â �æ ç¤ä æ è ?sè äÛçb� ä7? ß æ �Wß[çp� æ ß[çb� çÛâ�ß Ê � æ ã�ß[âb� è æ ß%ä�� ç¤è�ß¤ß�� ? æ ß æ � á¤â�ß æ � ã¤ä�ß æ � ç¤â Ýpâ çb� âæ çÛâ=? Ê ÊÛæ äÛçb� ? Ê ß æ �Wß[âp� Ê ß%ã�� á�ß4ß[çb� äYç�ßH?p� ãYâ�ß[âb� ?sâ�ß¤ß�� è¤è�ß¤ß�� äÛá�ßÛß�� æ ä�ß æ � ãÛè Ý Ê çb� çæ çÛâsãJ? äÛçb� ?sè ßH?p� ? æ �Wß ß[çb�¯ß Ê ß Ê � äYâ � â æ � áæ ç7? æ ß äÛçb� Ê â ß%ä�� âsäb�Wß ä æ � æ ä�ß[èb� æ ç�ß[çb� Ê ã<ß Ê �Wß[â�ß[âb� â¤â�ß%ä�� âsä<ßÛß�� ásä�ßÛß�� ?sá � ã ?p� âæ ç7?®ß�è äÛçb� Ê¤Ê æ èb�Wß[áp� ? ß[áb� ä�ß4ß%ã�� ãYá�ß[çb� ã�ß\ß Ê � á æ ßH?p� á¤è�ßH?p� ?sè�ßE?\� â=? � æ ß�� áæ ç7?®ß�ç Ê ä äÛçb� Ê ç ß æ � ä¤äb� á ß[èb� ?¤ç�ß[çb� çÛá�ß Ê �¯ß[ä<ß[âb� è¤á�ß%ä�� äÛá�ß¤ß�� ç¤è�ßÛß�� â¤è�ßÛß��WßH? Ý æ ã�� Êæ ç7?�ä�ß Ê ß äÛçb� Ê ã ß æ � æ âp� ? ß[áb�¯ß[ã�ß%ã��¯ß�ç�ß Ê � Ê ß\ßH?p� æ ?ß¤ß�� ásã�ß æ � çsä áb� ÊÛæ ã�� ãÛâ Ýpâ èb�¯ß �|zx¦æ ç7? Ê è á äÛçb� ç�ß æ èb� ?sçp� è ßH?p� Ê è�ß[âb� è7?ß[âb� ? æ ß[âb� æ è�ß%ä�� çsã�ß%ä�� ?�ä<ß[äb� â¤ç�ß[äb� â�ß � ç æ � áæ ç7?�ãYç ã7? äÛçb� ç=? æ èb� äÛâp� æ ß[âb�Wß¤ß4ß%ä�� æ ç�ßÛß�� Ê ã�ß æ � á¤á ¥�æ �|z �æ ç ÊÛæ ã äÛçb� ã æ ß¤ß��Wß[èp� Ê ä�ß�� æ ß4ß[áb� æ ä�ß[çb� áÛç�ß[çb� ä7?ßH?p� ?�ä�ß[âb� ç�ß\ß�âp�Wß%ã�ß[äb� ç¤â ¥ ã çb� Êæ ç Ê ç7? äÛçb� ãÛá æ ã�� ?/?\� Ê ß[áb� â7?ß%ã�� Ê è�ß[çb� äYâ�ß Ê � æ ã�ßH?p� ä�ß4ß[âb� Ê â�ß�âp� â=?ß�âp� æ ä � æ âb� äæ ç Ê ãÛã äÛçb� è æ æ ã�� ?sáp� Ê ä æ � çÛâ�ß[èb� ä Ê ß[çb�¯ß�ç�ßH?p�Wß[ç�ß%ä��Wß%ã�ß¤ß��Wß[ç�ß æ � ç¤ç�ß æ � æ¤æ Ý æ áb� á �|z �æ çÛç=? æ äÛçb� è¤á æsÊ � âsãb�Wß ß%ã�� ? Ê ß[çb� äJ? ��Ê ß�� ç
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X�Y Z\[x]8^y_`Zba ced f�Zph ikj�lx[ ^m]sn YFZ\o q�]8rFZba�tuasvxw`Zbas]8^mZpo4 ä æÛæ¤æ 6 Ç0È�� z�� { z$ � � } ß[èb� ä æ � ��ß[çp� � � � � � � � � �p�3� ��� � 8 �" ¢¡¤£æ çsãYâ¤ç ä¤ãb� æ ? æ çp� ä æ � ? ßE?\� æ ã�ß�âp� ?sâ � ä æ � áæ ç¤á�ß[ç äYâ ä¤ãb� â Ê ß æ � äJ?\� á ßE?\� è�ß4ßE?\� æ ?ß�âp� ?�ä�ß�âp� æsÊ ß%äb� ? Ê ß%äb� äYâ�ß%äb�Wß�è�ß%ä�� æ á Ý.â âp� âæ ç¤áÛç�ß ä¤ãb� ?�ß æ çp� âÛáp� è ß[ãb�Wß[ç�ßE?\� è Ê � Ê ?\� ææ ç¤áÛè æ ä¤ãb� ?sä ß æ �Wß�âp� á ß Ê � ç¤ã�ßH?\� æ ã�ß[âp� Ê ç�ß%ä�� áÛá Ý Êæ ç¤áÛçsä ä¤ãb� ?¤â ß[âp� â æ � á ß[äb�Wß[è�ßÛß�� ä¤ã ãb� á¤ç ãb� ç æ ãb� ?¤â {-ç ?\� â �æ ç¤áÛásã ?�ß ä¤ãb� ?¤è ß æ �Wß�âp� ç ß�áp�Wß[è�ß[ãb� äÛè�ß Ê � ç æ ßE?\�Wß æ ß%äb� â æ ß¤ß�� ? Ê ß¤ß�� æ è�ß æ � ãJ? Ý Ê ãb� Ê �æ ã æ ç¤ç ä¤ãb� ç æ æ çp�WßÛß�� Ê ß�çp� ã7?ß Ê � ãÛè �-æ ß�� äæ ã�ß�è�ß ?¤ç ä¤ãb� ãYç ß¤ß�� æ ß�� á ß�áp� Ê ä�ß[ãb�Wß¤ß4ß Ê � æ ç�ß�âp� â�ßmß¤ß��Wß[ã�ß æ � âÛç ãb� á Ê {-á ß æ �Wß �æ ã¤äYá¤â ?sã ä¤ãb� á¤ä ß¤ß�� æ èp� è ß�èp�Wß[ç�ß�çp� ä¤ã�ßE?\� Ê á�ß�âp� ä¤ä³ß¤ß�� Ê ã�ß æ � èÛè�ß æ � ç æ ß æ � á¤ã {-áp� Ê èp�Wßæ ãÛâ¤ä¤ä çÛç ä¤ãb� á Ê ß¤ß�� ?säb� á ß�èp� è Ê ß[ãb� Ê ç�ß�çp� ã æ ß�çp� æ ?�ß Ê � äJ?ßH?\� ãJ?ßH?\� ç�ß ��Ê ß�� áæ ãÛâÛç�ß ç Ê äÛèp� æ â ß æ � Ê èp� á ß�èp�WßH?ß�çp� ä7?ßE?\� ã¤ä�ß�âp� â¤â<ß¤ß�� ç æ ß æ � è¤ä�ß æ �Wß�â èp� âÛá {-á èp�Wß �æ ã7?¤çsä äÛèp�Wß�â æ ãb� â¤ãb� è ß�áp� á¤á�ß�èp�Wß[á�ß�çp� Ê á�ß Ê � ä7?�ß[âp� ãYâ�ß%äb� á¤ã�ß%äb� ç¤ä<ß%ä��¯ß[ä Ýpã ãb� æ �æ ã7?sã æ è Ê äÛèp�Wß�ç ß æ � ?¤áp� â ä�ß��Wß¤ß4ß�èp� ãÛç�ß�çp� Ê è�ßE?\� ç¤ç<ß%äb� â�ß4ß¤ß�� æ ã�ß æ � Ê ß áp� ?=? � æ Ê � Ê �|z �æ ã Ê äÛç äÛèp� äYâ æ ãb� æ áp� ? ß�çp� Ê ä�ß Ê � ?sç � â ß�� âæ ãÛç¤ã¤ã äÛèp� ?¤ç ß%äb� ä�ß�� æ ß�áp� çsã�ß�èp� â¤á�ß[ãb� âsã�ß�çp� çsä³ß Ê � ç�ß4ß Ê �WßÛß4ßH?\� áÛè ��Ê ß�� áæ ãÛçÛèsã ä�ß äÛèp� ?sã æ áp� æ¤Ê �Wß ß�çp� â¤â�ß Ê �Wß¤ß4ßE?\�Wß%ã�ß�âp� Ê â<ß%äb� èÛè�ß%äb� âÛá�ß%äb� äÛã<ß%ä�� â�ß � ç äb� ?æ ã¤ã æ ä äÛèp� ?¤è ßH?\� æ èp� á ß Ê � á¤ç�ß Ê � æsÊ ��Ê æ � ãæ ãÛè�ß Ê äÛèp� ç¤ã ß%äb�WßÛß�� è ß[ãb� è�ß4ß�çp� æ ç�ßE?\� â¤â�ß[äb� è¤è<ß æ � á¤ä�ß æ �Wß�è áp� è æ áp�Wß Ê Ý æ � Ê ãb� ? �|z �æ ãÛè¤äÛâ â æ äÛèp� çÛè æ áp� äYçp� ä ß�èp� èsä�ß�çp� ãÛâ�ßE?\� á=?ß�âp� â¤â<ß¤ß�� ç Ê ß¤ß�� ç æ ß æ � çÛç�ß æ � âÛç {-á èp� á �|z �æ ãÛèÛè Ê äÛèp� ãYç æ çp� â7?\� ã ä æ � äÛâ�ß�èp� âsã �kß âp� ?æ ãÛáÛâ¤ç äÛèp� èÛç ß¤ß�� Ê ß�� Ê ß[âp� ?¤ç�ß%äb� ä æ ß¤ß�� ç æ ß¤ß��¯ß�è ¥ ßæ ãÛá7?sç è7? äÛèp� èÛè ß æ � ?säb� ä ä�ß�� ç¤á�ß�èp� ã¤ä�ß�çp� ?�ã�ßE?\� Ê è<ß%äb� â�ß4ß¤ß�� äYâ�ß æ � ãYá�ß æ � ?¤á �-æ èp� è �æ ãÛá¤ãÛâ ä æ äÛèp� á¤ä æ èp�Wß Ê � ã ß Ê � è=?ßE?\� ãÛâ�ß�âp� è¤á�ß�âp� Ê ?�ß[âp� æ ß4ß%äb� Ê ç�ß%äb� ?sä<ß%ä�� äÛä �Râ æ � Êæ è æ ásä äÛáp� æ á æ ãb�WßÛß�� æ ß�èp�Wß æ ß�çp� ? æ � æ ß�� ææ è�ß[äÛâ ÊÛÊ äÛáp�WßE? ß æ � Ê ?\� â ß�áp� ã æ ß[ãb� â Ê ß Ê � â Ê ß�âp� ã�ßmß¤ß�� ã Ê ß æ � èÛâ�ß æ � ?=?�ß æ � æ á Ý æ áp� è ©ªz �æ è�ß�â¤á ?sä äÛáp�Wß[ã ß¤ß��Wß æ � ç ß[ãb� ç¤â�ß Ê � ã Ê ßE?\�Wß%ä�ß[äb� è Ê ß¤ß�� äÛä�ß æ � ç7?ß æ � â æ áp� á Ê Ýpä ãb� è �æ èsäYçsä Ê á äÛáp� âÛç ß æ � ÊÛÊ � á ß�áp� ?�ã�ß[ãb� æ â�ß Ê � æ ß4ß�âp�Wß[á<ß¤ß��Wß�è�ß æ � â¤ã�ß æ � æÛæ áp� ãYè Ý æ ß æ �Wßæ èsäYá¤á äÛáp� ?�ß ß%äb�Wß[äb� á ä æ � Ê ã�ß�èp�WßH?ß�çp� â¤â�ßE?\� çsä³ß%äb� çÛâ�ß¤ß�� ã æ ß¤ß�� â�ß\ß¤ß�� æ ä �-æ çp� ã �æ è¤â¤ä¤ä áÛç äÛáp� ?=? æ áp� âÛáp� Ê ä�ß�� ä7?ß�èp� ãÛá�ß�çp� çsä�ßE?\� Ê â<ß%äb�Wß Ê ß¤ß�� æ è�ß æ � Ê á�ß æ �¯ß�á Ý.ç áp� çæ è ÊÛÊ ç äÛã äÛáp� ãYá ß¤ß�� â¤ãb� ? ß�áp� ç Ê ß[ãb� ä�ß4ß Ê � æ ?ß�âp�Wß æ ß æ � á�ß4ß æ � æÛæ áp� Ê è áp� ä Ê {-á ß æ � äæ è Ê ã Ê ß�« äÛáp� è¤ä ß æ � ? Ê � ç ß�èp� ?sè�ßE?\� è¤á�ß[äb� è=?ß æ � Ê â èp� ä¤ã ãb� ?¤á çp� èÛè çp�Wß[ã {�? ßH?\� è �æ è¤çÛâ Ê ß¤¡ äÛáp� á æ ß æ � ?=?\� Ê ß�çp� äÛâ�ß�âp� ?sá�ßÛß�� è Ê áp� á¤á èp� äÛá ãb� Ê ä çp� áÛâ çp� ?¤â {�? ß¤ß�� Ê �æ èsãYçsã â æ �Wß æ æ èp� ?�ß�� á ßH?\� äYá�ß[âp�Wß�ç�ß%äb� Ê á�ß%ä�� æ ? Ý Êæ è¤è Ê ? ç�ß â æ � äYâ ß æ � â Ê �Wß ß�áp� â¤è�ß�çp� è¤è áp� ? Ê èp� ãÛã {-á ß æ � Ê �æ è¤á æ ß â æ � äYá æ ãb�Wß æ � Ê ß Ê � á¤á�ß Ê � æ â � â ß�� ææ è¤áÛèsã Ê â â æ � ?¤â ß æ � â7?\� ã ß�èp� ä¤ã�ß�çp� èsä�ß Ê � ã7?ß Ê � æ¤æ ßH?\� ç�ß4ß[âp� á¤ã�ß[âp� èÛá �Râ ß�� Êæ á æÛæ¤æ â¤ã â æ � ?=? ß æ � Ê âp�Wß ß�áp� â=?ß�çp�Wß¤ß4ß�âp�Wß æ áp� èsä ãb� äÛä {-ç �æ á æ è Ê â æ � Ê ? æ ãb� æ ãb� á ß�áp� ä�ß4ß�èp� æ ä � â ß�� ãæ ásäYá¤ç ä Ê â æ � èÛâ ß æ � æ ãb� ã ß�çp� èsã�ßE?\� è¤è�ß�âp�Wß Ê ßÛß�� çsã áp� ãÛá èp� ?sä {�ã èp� Ê �æ á¤âÛá¤ç â�ß�� æÛæ ß%äb� Ê èp� á ß�èp� ç=?ß[ãb� ÊÛæ ß�çp� ç=?ß Ê � ásä³ß Ê � æ ?ßH?\� çÛâ�ßH?\� Ê ?�ßH?p� â Ê � ß ß�� ãæ á=?=? æ â�ß�� æ ç æ çp� Ê ãb� ã ß Ê � çsä�ßE?\� â�ß � æ ß�� Ê �æ á=?=?sá â�ß�� æ è æ ãb� Ê ?\� ã ß�èp� è æ ßH?\� æ â�ß[âp� â�ß4ß[âp�Wß Ê ß%ä�� èÛá � áæ á=? Ê ? ç â�ß�� æ á æ áp� äÛäb� æ ß[äb� è æ ß[äb� ÊÛæ ß[äb�Wß æ ßÛß�� á¤è<ß¤ß�� ãÛã�ß¤ß�� çÛè�ß¤ß�� Ê á�ß¤ß�� ç æ Ý.è ß�� âæ á Ê ä�ß â�ß��Wß�á æ ãb� Ê âp� ã ß[ãb� Ê ã�ß�çp� Ê ß4ß Ê � ç¤è�ß Ê � ä Ê ßH?\� çÛá�ßH?\� äYè�ßH?\� ä æ ßH?p� âÛâ � â ß�� âæ á Ê è Ê â�ß�� äYá æ ãb� âÛçp� ã ä æ � ã¤ã�ß�áp� æ á�ß[ãb� á¤è�ß�çp� ç Ê ß Ê � çÛè�ß Ê � æ ä�ßH?\� è�ß ��Ê âp� ?æ á¤ç æ ç â�ß�� âÛâ æ çp� æ âp� è ß[ãb� Ê ã�ß�çp� æ á � á äb� âæ ásã Ê ã âÛè â�ß�� Ê ã æ èp� Ê èp� ã ß[ãb� Ê â�ß�çp� âsä�ß Ê � ?/?ßE?\� è�ßmßH?\� äÛä�ß[âp� ã�ß4ß[âp� ç�ß\ß[âb� çÛç �kß ß��Wßæ á¤èÛâ=? áÛá â�ß�� çÛá æ áp� ?¤çp� æ ß�áp� âsã�ß[ãb� æ ç�ß Ê �Wß%ã³ß[âp�Wß[ã�ß¤ß�� áÛè�ß¤ß�� ç¤ä<ß¤ß�� äÛã � â �æ á¤á¤ä¤ã â�ß�� è æ æsÊ � Ê ?\� â ß�áp� ? æ ß�èp� æ ? � æ ß�� ãæ á¤á�ß[á Ê ? â�ß�� è�ß æ áp� Ê ãb� ? ß�èp�Wß Ê ß[ãb�Wß%ä�ß�çp� ä Ê ß Ê � Ê á<ßH?\� è¤ã�ßH?\� ?sä�ßH?\� ?sä<ßH?p� â7? � è æ � áæ á¤á7?�ã äYè â�ß�� è7? ß¤ß�� âÛèp� ? ß�çp� çsã�ß Ê � â¤è�ßE?\� æ ?ß�âp�Wß Ê ß¤ß�� á æ ß¤ß�� ?�ß4ß¤ß�� ä�ß\ß æ � â Ê Ýpä Ê � Ê �|z �æ á¤áÛè�ß â�ß�� è¤ã ßH?\�Wß�çp� ç ß�èp� â¤è�ß[ãb� æ ã �Râ ß��Wß
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Õ�â*õ"ä�× � ëOC�;½ÜÓÙxÞ�Û$àçÞ�åM×Óß
XUY Z\[2]8^%_`Zba ced fgZ\h ikj\l2[ ^m]8n Y Zpo q�]srFZbagtuasvxw`Zpas]8^yZ\o4 ä æ¤æÛæ 6 ÇÉÈ§� z3� { z$ � � } ß�èp� ä æ � ��ß[çb� � � � � � � � � �b�3� �u� � 8 �¨ ¢¡¤£ß æ ä¤ãYâ ß[á âsä�� â�ß æ áb� æsÊ � ç ß Ê � ä æ ßH?p� Ê ß4ß[âb� á¤ä<ß[âb� Ê è�ß[âb� ä7?ß%ä�� ásã<ß[äb� á æ ß[äb� è¤ç � â ß�� æß æ ?®ß�ç ãÛá âsä�� Ê ß ß æ � æ ãb� è ä¤ä�� æ á�ß[áb� ?=?ß%ã�� â�ß\ß Ê � ä7?ß[âb�Wß¤ß4ß%ä�� æ è�ßÛß�� ç¤è�ßÛß�� â¤ç ¥�æ áb� áß æ ç�ß�â âsä�� ãÛá æ ã�� â¤èp� Ê ß Ê � â¤ä�ßH?p� ç�ß4ß[âb� áÛè�ß[âb� Ê á�ß[âb� â=?ß%ä�� ásã<ß[äb� è¤á�ß[äb� ã7? ��Ê æ �¯ßß æ ç¤ç�ß âsä�� è¤ç æ ã�� äÛçp� è ß%ã��¯ß[ä�ß[çb�¯ßE?ß Ê � äÛä<ßH?p� ã æ ßH?p� â¤ç�ß[âb� è Ê ß�âp� ç¤á � â ß�� áß æ ç Ê á âsä�� èsã ß%ä�� â¤áp� ç ß%ä�� Ê è�ß%ä��¯ß�â�ß¤ß�� Ê ç�ß¤ß�� Ê ä�ß æ � á¤ç�ß æ � è Ê ß æ � ãÛá�ß æ � è Ê Ýpâ ä��¯ß �ß æ ç¤è7? âsä�� á�ß ß¤ß�� ä�ß�� ? ß[áb�¯ß�â�ß%ã�� Ê è�ß[çb� â Ê ß Ê � Ê ß4ßH?p� Ê ?ß[âb� ãÛç�ß�âp� ã¤ã�ß�âp� ç¤â ��Ê ä�� áß æ ã Ê ã âsä�� á¤á æ ã�� ä�ß��Wß ß Ê � ä æ ßH?p� ?�ß ��Ê ß��¯ßß æ è æ¤Ê ?sâ â¤âb� æ ç ß¤ß�� ä�ß�� ã ä æ � äYâ�ß%ã�� èÛâ�ß Ê � ?¤ç�ß[âb�Wß Ê ß æ �Wß[è ã�� ä Ê { Ê ß æ �Wß �ß æ è æ á äÛá â¤âb� æ ã ß æ �Wß[âp� ç ß[áb� Ê ?ß%ã�� äYá�ß Ê � â�ß\ß[âb� Ê¤Ê ß¤ß�� ?�ã�ß æ � çsä ß æ � æ ã {-á áb� Êß æ è�ß�á â¤âb� æ è æ áb� ä�ß�� è ßH?p� è¤ç�ß[âb� ã�ß\ß�âp� ä�ß4ß[äb� ãÛâ �;? �ß æ á æ ã â¤âb� ä�ß æ çb� æsÊ � æ ß%ã�� ? Ê ß[çb� Ê ß ��Ê æ � èß æ á æ ç ã�ß â¤âb� ä¤ä ß¤ß�� æ âp�Wß ß[èb� æ ß4ß[çb� èÛá�ß Ê � áÛâ�ß Ê � ?®ß4ßH?p� ã7?ßH?p� äÛè�ßE?\� äÛè � á ß��¯ßß æ á�ß�è â¤âb� ä7? ß%ä��Wß[áp� â ß[èb� á Ê ß%ã�� ãÛä�ß[çb� á¤ã<ß[çb� æ á�ß Ê � äÛç�ßH?p� ç¤á�ßE?\� Ê ç�ßE?\� Ê ã � æ ß�� âß æ ásã�ß â¤âb� â æ æ ã�� ? æ � Ê ß[èb� èÛè�ß%ã�� äÛã�ß[çb� æ è�ß Ê � ?sè�ßH?p� è¤è�ßH?p�Wß[ç�ß�âp� ásã ��? ß�� ãß¤ß æ è¤ä â¤âb� ?/? ß Ê � æ ß�� ? ß[âb� ãYç�ß[âb� äYç � ä æ � Êß¤ß[ä¤ã Ê â¤âb� ç¤á ß Ê � æ ß��Wß ß%ã�� ÊYæ ß[çb� äYç � æ ß�� âß¤ß�â�ßE? â¤âb� ãÛç ß[âb� æsÊ � æ ä æ � ãYè�ß[èb� æ ?�ß Ê � ?sç�ß%ä�� è�ß4ß¤ß�� ?sè�ß æ � è¤â�ß æ � ?sç � ä �ß¤ß ÊÛæ è â=?p� æ¤æ ß%ä�� æ èp� ã ä æ � ä Ê ß[èb� æ è�ß[çb� ?=?�ß Ê � æ ç�ß[âb� ?sç�ß%ä�� ?®ß\ß[äb� æ ç�ßÛß�� á�ß � æ ?p� è �ß¤ß Ê ? æ â=?p� æ ? æ ã�� â¤âp� è ä æ � áÛè�ß[áb� äYè�ß[èb� âÛè�ß[çb� èsã�ß[çb� æ ç�ß Ê � äÛç�ßE?\� ásã � Ê ß�� ãß¤ß�è æ á â=?p� ?®ß ß%ä�� æ èp� è ß[èb� çÛâ�ß%ã�� ?¤â�ß[çb� âÛè�ß Ê � ç¤ç�ß Ê �Wß[è�ßH?p� ?/?�ßE?\� ä7? �Râ æ � ãß¤ß�è Ê ? â=?p� ?/? æ çb�Wß[âp� è ß Ê � á7?ß Ê � æ â ��Ê æ � ãß¤ß�èsãYè ä â=?p� Ê ß ß æ �Wß¤ß�� á ß%ä�� æ ?ß¤ß�� äÛä ã�� â Ê { Ê ?p� æ �ß%ä æ áÛè â=?p� ãÛâ æ çb� Ê ãb� Ê ä æ � â Ê ß[èb� ãYá � æ ä�� ?ß%ä�ß æ è ? â=?p� ã Ê æ áb� ?®ß�� è ßH?p� æ è�ß[âb� æ è�ß%ä�� ?¤â�ß%ä��Wß Ê ß¤ß�� á æ ß¤ß�� ? æ ßÛß��Wß%ã�ßÛß�� ä¤ä �-æ ß�� âß%äÛä¤ä Ê Ê â=?p� è¤á æ èb� â Ê � ? ß[âb� ã�ß4ß%ä�� ?�ß4ß¤ß�� â¤ä<ß[âb� æ ?ß æ � ä æ áb� Ê ç áb� ÊÛæ áb� â¤á � ç ß�� áß%äYâ¤ç7? â Ê � æ ç ß%ä�� ?sèp� ä ä æ � âÛç�ß[èb� ãYè�ß%ã�� â�ß\ß[çb� è�ß4ß[çb�Wß[è�ß Ê � ?sá�ß Ê � ä Ê � æ ä�� Êß%ä Ê¤Ê ç â Ê � ä Ê æ èb� ?�äb� ã ß[áb� Ê ?ß%ã�� çÛâ�ß Ê � ä7?ß[âb� ?sâ�ß%ä�� ?sâ�ß[äb� æ ß4ßÛß�� ã¤ä Ýpâ �ß%ä Ê ç æ â Ê � ä Ê æ áb�Wß%ãb� æ ß[áb� â æ ß[çb� ?¤á�ß[âb� á¤á�ß¤ß�� ?�ä áb� á¤ç áb� èsã èb� è¤ç �-æ �
ß%äYç=?¤á â Ê � â¤â ßH?p�Wß%äb� Ê ß Ê � áÛá�ßH?p� áÛâ �Râ æ � â �ß%äYç ÊYæ â Ê � â Ê ß æ � ä Ê � ? ß%ä�� â Ê ß æ � â=? èb� á æ �Râß%äÛã æ ? â â Ê � ? æ ß æ � ?sèp� æ ß æ � ã�ß áb� á¤ä èb� áÛá èb�¯ß�ç èb� âsä ã�� è¤á ã�� ã�ß ã�� Ê è {-á âb� è �|z �ß%äÛã�ß[ã â Ê � ? æ ß[âb� Ê âp� â ß%ã�� Ê ß4ß[çb� æ ß �Râ ß�� ãß%äÛãÛç7? â Ê � ?sç ß¤ß�� â æ � ç ä æ � ã æ ß[èb� ?�ß4ß[çb� ãÛä<ß Ê � æ ä�ß[âb� ã æ ß%ä�� ç�ß\ß[äb�Wß[ç�ßÛß�� á¤ç � æ Ê � â �ß%äYá�ß Ê ? Ê â Ê � ç¤â ß æ � Ê¤Ê � Ê ß[âb� ã�ß4ß%ä�� è¤ã�ß%ä��¯ß[ä<ß¤ß�� ç¤è�ß¤ß��Wß[á�ß æ � è¤â�ß æ � ç¤á�ß æ � ãÛè Ý�ä âb� ã �ß%äYá¤è7? â Ê � ã æ ßH?p� Ê âp�Wß ä æ � ?sã�ß[èb� ã Ê � æ âb� æß[â æ ãÛã â Ê � ãÛè ß Ê � æ äb� ç ßH?p� è¤ä�ßH?p�¯ß Ê ¥ ã ß�� ?ß[â�ß%ä Ê â Ê � è Ê ß[âb� ?�ãb� Ê ß[âb� ?¤á�ß%ä�� æ ç � æ ß�� áß[â7?®ß�è â¤çb�Wß%ã ß¤ß�� ?sçp� ä ß%ã�� âÛè�ß[çb� âÛç�ß Ê � çÛç�ßH?p� è¤è�ßH?p� çsã�ßH?p�WßH?�ßE?\� æ¤æ ß�âp� è¤á � â ß�� äß[â ÊÛæ ä â¤çb� ä7? æ èb�Wß[çp� ? ß[áb� â¤ä�ß%ã�� Ê ß4ß[çb� äJ?�ß Ê � æ ç�ß[âb� ásä�ß[âb� ä�ß\ß�âp� æ â�ß[äb� ãÛá ��ä ß�� æß[â Ê ß�ç â¤çb� ä¤ã ß æ � Ê¤Ê � æ ß Ê �¯ß�ç�ßH?p� â�ß4ß[âb� âÛè�ß%ä�� è¤ç�ß%ä��Wß%ã�ß¤ß�� çsã<ßÛß�� ?sç�ßÛß�� ?�ä Ý�? âb� Ê �ß[â Ê äYè â¤çb� äÛá ß¤ß�� â=?\� æ ß[çb�Wß%ä�ß Ê � â�ß\ßE?\� á¤è�ßE?\� ãÛá � æß[âÛç¤èÛè â¤çb� ? Ê æ èb� ä æ � æ ß[èb� ?sã�ß%ã�� æ¤Ê ß[çb� æ¤Ê ß Ê � ?�ã�ßH?p� è=?ßH?p� ä æ ßE?\�Wß æ ß�âp� çsã � æ ß�� á �
ß[â¤ãÛâ¤ä â¤çb� ÊÛæ ß æ �Wß[âp� ? ä æ � áÛè�ß[èb� ?¤ç�ß[çb� ç¤ç�ßH?p� ãÛç�ß[âb� ?sç�ß[äb� è¤ç�ßÛß�� çsã �;? �
ß[âÛèsäYâ â¤çb� ç æ ß¤ß�� Ê çp� ç ß[áb� Ê ç�ß[èb� æ ç�ß[çb� á Ê ß[çb� â¤â�ß Ê � ç¤á�ß Ê � æ â�ßE?\� ãÛè ��Ê ä�� ãß[âÛásäJ? â¤çb� ç¤ç ß[âb� â¤âp� æ ß%ã�� æ ç�ß Ê � á�ß � ã ä�� æß[âÛá¤çÛè â¤çb� ã¤ä æ ã�� Ê äb�Wß ß[èb� ä�ß4ß[çb� áÛç�ß[çb� æ ?�ß Ê � Ê ä�ßH?p� è¤è�ßH?p� â�ß\ßE?\� ä æ � æ ß�� ? �ßH?sä Ê â â¤çb� á¤è æ çb� ?®ß�� á ß Ê � ? æ ßH?p� ãYâ ¥ á ß�� äßH?=? æ ä âsã��Wß Ê ß æ � Ê çp� ç ß[çb� æ ç�ß Ê � â�ß4ßH?p� ã æ ßH?p� ä Ê ß[âb� á Ê ß[âb� Ê ç�ß�âp� ?sç�ß�âp� Ê ä � â ß��¯ßßH? Ê ß[ä âsã�� ä7? æ çb� Ê çp� ä ä æ � ?¤è�ß[èb� á�ß �Râ ß�� áßH?¤ç�ß�è âsã�� â¤ç æ çb� âsäb� æ ß[èb� äÛä�ß%ã�� æ ß �kß ß��¯ßßH?¤ç¤èÛç âsã�� ?/? æ áb� ÊÛæ � á ß[èb� ãYâ�ß%ã�� æ¤Ê ß Ê � ç Ê ßH?p� ä7?ß%ä�� è æ ß%ä�� æ¤æ ßÛß�� ç�ß4ßÛß�� â=? Ý�ã çb� çßH?sãÛç¤ã âsã�� Ê ä æ áb� ?®ß�� ç ß[âb� ç�ß4ß¤ß�� ã Ê ß æ � á=?ß æ � ?�ã �Râ

H:�



Õ�â*õ"ä�× � ëOC�;0ÜÓÙxÞ�Û$àçÞ�åM×Óß
X�Y Z\[x]8^y_`Zba ced f�Zph ikj�lx[ ^m]sn YFZ\o q�]8rFZba�tuasvxw`Zbas]8^mZpo4 ä æÛæ¤æ 6 Ç0È�� z�� { z$ � � } ß[èb� ä æ � ��ß[çp� � � � � � � � � �p�3� ��� � 8 �" ¢¡¤£ßH?�ãYç¤â âsãb� Ê ä ß%äb�Wß�çp� Ê ß Ê � ç æ ßE?\� Ê è�ß�âp� Ê á�ß[äb� è¤â<ß%äb� ä æ ß¤ß�� è¤ä�ß¤ß�� ç æ ÝV? ?\� äßH?sáÛá¤ç âsãb� ãYá ß æ � ç æ � æ ä�ß��WßH?ß�èp� ã7?ß[ãb�Wß¤ß4ß Ê � â æ ß[âp� èÛç�ß%äb� ãÛã�ß%äb� ?sä<ß%ä��¯ß æ �;? äb� è �ß Ê ß[ä æ âsãb� èÛá æ ãb� â¤äb� ç ß[ãb� á æ ß�çp� âsä�ßE?\� Ê â�ß�âp� æ ã³ß¤ß�� ?sã�ß æ � ÊÛÊ ß æ �Wß�è áp� ãYâ Ý æ çp� èß Ê ä Ê á â¤èp� æ ç ß¤ß�� æ ?\� á ß�áp� ã Ê ß�èp�Wß Ê ß�çp� ã¤ã�ß Ê � á=?�ß Ê � äÛã�ßH?\� ?¤è�ßH?\� äÛã<ß[âb� á�ß � æ äb� ç �
ß Ê ?¤â=? â¤èp� ä æ æsÊ � â¤ãb� æ ß[ãb� è�ß4ß�çp� ?sç � æ ß�� ãß Ê ?=?®ß â¤èp� äYâ ß æ � æ èp� Ê ß�çp� Ê ç�ß Ê � ?�ã�ßE?\� çsä�ß�âp� ãÛâ<ß[âp� æ â�ß%äb� Ê ?ß%äb� âÛâ�ß%ä�� æ á ÝV? ?\� Êß Ê¤Ê á¤â â¤èp� âÛá æ çp� äYèp� ? ß�èp�WßH?ß[ãb� æ ? ��Ê ß�� âß Ê ãÛä æ â¤èp� Ê ? æ èp� ÊÛÊ � ç ß�áp� ásä�ß�èp� äÛç�ß�çp� ç¤ç�ß Ê � ÊÛæ ß[âp� áÛè�ß[âp� äJ?ß%äb� èÛç�ß%ä�� çÛâ Ý.ç çp� Êß[ç¤â�ß[á â¤áp� ä æ ß[âp� â æ � ç ß�èp�Wß%ä�ß[ãb� æ ß � â ß�� ?ß[ç¤â¤ãÛç â¤áp� äYè ß æ � äYèp� è ß�èp� ç¤è�ß[ãb� ?sá�ß�çp� ãÛâ�ß Ê � á æ ß Ê � ?�ß4ßH?\� ãYç�ßH?\� ?sã<ßH?p� ?¤ç � ä ß�� èß[ç¤â¤ãÛá â¤áp� äYá ß¤ß�� äÛãb� ã ß Ê � ã æ ßH?\� á7?ßH?\� ç�ß\ßH?p� æ ä �;? �|z �ß[ç Ê ßH? â¤áp� ? Ê æ áp� âÛçp� ä ß�çp� äÛâ�ß Ê � ä¤ã�ßE?\� çsã�ßE?\�Wß[ç<ß[âp� áÛè�ß[âp� ?¤â�ß[âp� â æ ß[âb� äJ? � è ß�� ?ß[ç¤çÛá¤á â¤áp� ç¤ä æ çp� âÛâp� Ê ä æ � ? æ ß�èp� è æ ��Ê âp�Wßß[çsãYç æ â¤áp� ã�ß ß[âp�Wß[äb� á ä�ß�� ã¤ä�ß�èp� ç¤è�ß Ê � Ê ã³ß[âp� â¤ä�ß¤ß�� èÛá�ß¤ß��Wß�ç � ä �ß[çsãÛã æ â¤áp� ãÛä ß%äb� Ê ?\� â ä æ �Wß[è�ß�èp� ã æ ß[ãb� ä¤ä�ß�çp� ã Ê ß[çp� æ¤Ê ß Ê � âÛè�ß Ê � æ ç ��Ê äb� çß[ç¤è æ ã â¤áp� ãÛã ß¤ß��Wß Ê � ä ß�çp� ãÛç�ß Ê � è¤â�ßE?\� á¤á�ßE?\� äÛá<ß[âp� á7?ß[âp� â7?ß[âp� ä�ß\ß%ä�� áÛá � ã æ � ãß%ã æ â Ê ? æ � æ â ß¤ß�� â¤äb�Wß ß�çp� ?sá�ß Ê � ?/?ßE?\� çsã�ßE?\�Wß[â<ß[âp� ãYè�ß[âp� äJ?ß[âp� æ ç�ß%ä�� èÛè � è ß�� ãß%ã æ ?sá ? æ � æ ? æ èp� Ê áp� ã ß�çp� â æ ßE?\� á¤ç�ßE?\� æ â�ß�âp� ?/?�ß%äb� è¤ã�ß%äb� äYè�ß%äb�Wß Ê ß%ä��¯ß[ã �Râ ß�� äß%ã¤äÛã7? ? æ � â æ ß æ � æ¤Ê � ã ßE?\� â¤â�ß�âp� Ê¤Ê ß[äb� á¤á�ß[äb� ç æ ß%äb� âÛç�ß¤ß�� á¤ã�ß¤ß�� èÛá�ß¤ß�� è Ê � ç ß�� æß%ãÛâ æ ? ? æ � âÛâ æ áp� ? æ � ç ß�çp� ä Ê ß Ê � ? æ ßE?\� çsã�ßE?\�Wß%ä³ß[âp� áÛè�ß[âp� ?sä�ß[âp� â�ß\ß[âb� äYá � è ß�� æß%ã¤ãÛäÛè ? æ � ãYè ß æ �Wß[äb�Wß ß Ê � â æ ßE?\� æ ã�ß�âp� æ è�ß[äb� â¤è<ß¤ß�� ã�ß4ß¤ß�� äYç�ß¤ß�� æ è�ß æ � á Ê Ý Ê Ê � æß%ãÛè7? Ê ? æ � á¤ä ß æ � â æ � á ä æ � æ¤æ ß�èp� â¤ç�ß[ãb� ä7?ß�çp� â¤á<ß Ê � ç Ê ßH?\� èÛè�ßH?\� çÛç�ßH?p� ç¤ä ��Ê âp� âß[è�ß[ã¤ä ?®ß�� äÛã ß æ �WßE?\�Wß ß[ãb� ÊÛæ ß�çp� âsã�ß Ê � Ê è�ß Ê � æ ä³ßH?\� ç�ß4ßH?\� æ¤Ê ß[âp� á¤ä � ã äb� æß[èsäYç Ê ?®ß�� âÛè ß%äb� ?¤çp� á ä�ß�� ä¤ä�ß�áp� Ê â �Râ äb� âß[è¤âÛèsä ?®ß�� Ê ? ßH?\� Ê áp� ? ä æ � æ è�ß[ãb� è¤á ¥ ß èp� æß[è=?¤á¤â ?®ß�� ã�ß ß æ � Ê áp� ? ß�çp� æ á�ß Ê � ä¤ä�ßE?\� ?�ã�ß�âp� è�ßmß[âp� Ê ã�ß[âp� æ á�ß%äb� áÛç ��Ê æ � çß[è Ê äÛè ?®ß�� ã Ê æ çp� ÊYæ � Ê ß�áp� ãÛç�ß�èp� âsä �Râ ß�� Êß[è Ê â=? ?®ß�� ãYç ßH?\� â æ � ã ä æ � ä¤ã�ß�èp� ã æ ��Ê äb� áß[è Ê ã æ ?®ß�� èÛâ ß¤ß�� æ çp� ã ß%äb� è¤ã�ß æ � áÛè�ß æ � ä�ß �jäß[èsã Ê á ?�äb� æ è æsÊ � ?¤èp� Ê ß[äb� æ á�ß[äb� æ ß ¥ á � æ � çß[èsãÛã æ ?�äb�WßÛß æ èp� æ èp� ç ß[ãb� á�ß4ß�çp� ãÛâ�ß Ê � è¤è�ß Ê � ä Ê ßH?\� èÛâ�ßH?\� äYè�ßH?\�Wß�â � ä ß�� ãß[èsãYá Ê ?�äb�WßE? æ èp� æ âp�Wß ß�èp� ã�ß4ß[ãb� Ê¤Ê ß�çp� ã æ ß Ê � èsã³ß Ê � ä�ß4ßH?\� Ê ç�ßH?\� ?�ß � ä ß�� çß[è¤á¤äÛá ?�äb� â7? ß[âp� æ ?\� ? ß�èp� Ê ç�ß[ãb� äÛá � Ê æ � ?ß[è¤á¤ã¤ã ?�äb� ?�ß æ ãb� â¤ãb� ç ä æ � á=?ß�áp� äÛè�ß�èp� â¤á�ß[ãb� æ ã³ß[çp� ?sã�ß Ê � ã æ ß Ê � â¤ã � æ äb� èß[á æ¤Ê ç ?�äb� Ê ä ß%äb�Wß Ê � ã ß[ãb� Ê è�ß�çp� Ê ß � ä ß�� ?ß[á�ß[ã7? ?�äb� çÛá ßH?\� ?¤èp� â ß�çp� æ á�ß Ê � äÛè � á æ � èß[á�ß�èsã ?�äb� ã�ß ß%äb� â Ê � Ê ß Ê � ã Ê ßE?\� è æ � æ æ � ?ß[á�ß�è¤á ?�äb� ã�ß ßH?\� Ê äb� ä ß Ê � ?sè�ß�âp� è¤á �kß äb� âß[á�ß�á¤ç ?�äb� ãJ? æ ãb� äÛäb�Wß ß�çp� ç¤á�ß Ê � ãÛâ�ßE?\� á¤ç�ßE?\� Ê ßmßH?\� âÛá�ß[âp� ãÛä�ß[âp� ?¤â � ß ß��Wßß[ásäÛä7? ?�äb� ãYè ß æ � ? Ê � ä ß�çp� ásã�ß�çp� æ ß4ß Ê �Wß[â�ßE?\� Ê á<ßH?\� äJ?ß[âp� ç Ê ß[âp� ?¤è � â ß�� æß[á Ê â¤á ?sâp� ä Ê ß æ � ?=?\� ? ß�áp� á¤â�ß�èp� ? æ � æ äb� âß[á Ê ç¤â ?sâp� âÛç ß¤ß�� äÛäb� è ß�èp� è¤ç�ß[ãb� ?sç ¥ ß ?\� áß[á Ê çsä ?sâp� âÛç ß%äb� ?¤çp� Ê ä æ � æ¤æ ß[ãb� Ê â �;? âp�Wß �ß[á Ê ç¤ç ?sâp� ? æ æ çp� äYáp� ç ß�çp� á=?ß�çp� æ â ��Ê æ � ãß[á Ê çsã ?sâp� ?¤â æ ãb� ?�ß�� ä ß�áp� â æ ß[ãb� ásä � æ ß�� èß[á Ê ãÛç ?sâp� ?¤è ß æ �Wß[ãb� Ê ß�èp� Ê á�ß[ãb� Ê ? � ä ß�� âß[á Ê ãÛá ?sâp� ÊYæ ß[âp� æ äb� æ ß�èp� â¤á�ß[ãb� æ ç �jä ß�� âß[á Ê á¤è ?sâp� ãYç ß¤ß�� ?¤çp� è ß Ê � ãÛá�ßE?\� èsã � ß ß�� æß[á¤ç¤äÛç ?/?\�Wß�á ß Ê �Wß�áp� ç ß�èp� ã7?ß[ãb� Ê è ��Ê ß�� Êß[á¤çÛâsä ?/?\� ä Ê æ çp� æ ß�� á ß�çp� Ê ç�ß Ê � Ê á ��Ê æ � áß[á¤ç7?�ã ?/?\� ÊYæ ßH?\�Wß Ê � á ß[ãb� ? Ê ß�çp� ?�ä � â ß�� äß[á¤çÛá¤â ? Ê � ä æ æ èp�Wß�èp� ç ß Ê � ç¤â�ßE?\� ç�ß � æ æ � ã

H:�



Õ�â*õ"ä�× � ëOC�;½ÜÓÙxÞ�Û$àçÞ�åM×Óß
XUY Z\[2]8^%_`Zba ced fgZ\h ikj\l2[ ^m]8n Y Zpo q�]srFZbagtuasvxw`Zpas]8^yZ\o4 ä æ¤æÛæ 6 ÇÉÈ§� z3� { z$ � � } ß�èp� ä æ � ��ß[çb� � � � � � � � � �b�3� �u� � 8 �¨ ¢¡¤£ß[áÛç¤á Ê ? Ê � ä¤ä æ ã�� æ äb� æ ß%ã�� â Ê ß[çb�¯ß Ê ��Ê ß�� çß[á¤ã æ ß ? Ê � âsã æ çb� æsÊ � ç ä æ � ç æ �;?ß[á¤ã�ß�â ? Ê � Ê ç æ çb� Ê çp� Ê ß%ã�� ãYè�ß[çb� çÛá � ã ß�� äß[á¤ã�ß�á ? Ê � ç¤ç ß%ä�� ? æ � æ ß Ê � ?¤â�ßH?p� ãÛã � ? æ � èß[á¤ã¤äÛã ? Ê � ásä æ èb� ÊÛæ � ç ß Ê � äÛä � èß[á¤ãÛç¤ä ?sçb� Ê ã ß¤ß�� ?®ß�� á ä æ � è¤ã�ß[áb� æ á ¥ è Ê � Êß[á¤ã¤ãYè ?sçb� è æ ß%ä�� æ áp� Ê ßH?p� è�ß4ßH?p� äÛä ¥ ß ß�� èß[á¤ã¤ãYá ?sçb� è�ß æ èb�WßH?\� ã ß[èb� Ê è�ß[çb� áÛè ��? ß�� ãß[áÛè æ ß ?�ã�� ä æ ß æ �Wß%äb� Ê ß[èb� áÛá�ß%ã�� ? Ê ¥ ß Ê � ?ß[áÛè�ß æ ?�ã�� äÛè ßH?p�Wß%äb� â ß[çb� áÛç�ß Ê � è7? � â ß�� Êß[áÛè�ß�â ?�ã�� â¤â æ èb� äÛçp�Wß ß[áb� ? Ê ß[èb� æ¤Ê �Râ ß�� ?

¬® í	â*äçåM×ÓÚéÖVâÓíî×lõ�×Ó×�Þ¸Ü�â*ä�Ü�å"ä�â*Ûz×Óß�æ�ãzÙxØ°¯c¹.± â*ÞMß5Û$ÖM×§àçÞ�Û$ã$àçÞMÚ$à�ÜlÜÓÙxä�ÙxãzÚ¶Ù*æ�Ølâ*àçÞ¸Úz×�¢�åM×�ÞMÜÓ×§Ú$Û�â*ãzÚ
���dÜzÖ"Ømà�ß�ÛB÷K±éâ*ä�×�ã@C	�:H:��
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Ú$áR×ÓÜ�Û$ã�â*äKÛJïdá�×ÓÚ�ë

¶ �·� ��	��"%�#$�&¥� �!�����x,p���x�#�f�®�
�,á"Û$à�Ü�â*äVÚ$áR×ÓÜ�Û$ãzÙ	ÚzÜÓÙxá�ï²Ùxõ"Û�â*àçÞM×Óßlê�àçÛ$Ö�gRb¥bVi¡â*Û¡Û$ÖM×�Y Õ�ÕÝëîÕ±ÖM×1ÜÓÙxÞ�Û$àçÞ�å"å"Øµà�Ú¡ÞMÙxã$Ølâ*äçàO°�×Óß0ÛzÙ/å"Þ"àçÛJïîë

H��



5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOC	ðR~mC�E`�����VÐ¹¸

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðj~¥H:H:���VÐeº

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðjXÅ�:�[�T~�C��`�:��C`
/�~»½¼

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðjXÅE:E[�T~�C��:�{�:H�
/�~»:º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðj~�C�H*C��{���0¾�¿

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðj~�C��`��H��0¾�¿

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðjXÅH:�[�T~�C�E:�*C���
/�~»½¼

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~�C��`�����ÁÀ*º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~�Cs�:���:���0¾¹Â

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~�C�H`�§�:E��ÁÀ*º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~�C��:H:�����ÁÀ$¿

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY¥�:�X�T~¥�:H*C��
/�Ã¾eº

H:H



5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~mC:C�H:����0ÄÅ¼

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðjX(���^�T~mCs���{�:E�
/�~»½¼

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðjX6Cs���b�T~mC��:�:���


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðj~6�*C��*C�0¾�¿

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcYmC��*C��TX(�:�:����~à�Q�`����


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY6�b�TX(�:E:����~à�{��:��


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcYV�X�TX6C������~mC��*C��:H�
/�ÁÀÇÆ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6�b�TX6C�������~mC��:�:�:��
/�ÁÀÇÈ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6�b�T~2�`���`��
/�~»ÊÉ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcYmC�Eb�TX(E*C	����~6E:H:���
/�~»ÊÂ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcYmCs�X�T~6�:�*Cs��
/�Ã¾¹È

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcYmC��b�TX(E*C:C��~V��C��:H�
/�ÁË:¸

H�



5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY�C��b�TXÅE:E:���x~¥E:E:�:��
/�ÁÀÇ¼

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY�C	�[�T~�C��:���{E�
/��¾¹Â

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY¥�*CC�TXÅ�*C����x~6�{�:H��
/�0¾¹È

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY¥�:�[�T~����:�Q��
/�0¾¹¸

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY¥�:E[�T~¥��*C���


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCéÜÓÙxÞ�Û�ëçðhAhgcY¥�`�]�TXÅ���{���x~¥�`�:��E�
/�~»ÊÉ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY¥�:�X�TX6C��`����~]�:��:��
/�|ËÌ¿

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY¥�:�X�TX(�:�:E���~¥�:���®��
/�0»½Â

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOC/ÜÓÙxÞ�Û�ëçðBAhgcY6E*C��TX(�:H���9~6�:���eC`
/��ËÊ¸QÍ"º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY¥E:HX�T~]���{���
/�ÃÄ�Î

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY���Ch�TX(�:E`����~¥�����
/�0»Êº

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY����X�TX(�:�:����~¥H*C�E��
/�0»ÊÏ

�:�



5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcYV��Eb�TX6C�E�����~mC��:H:�:��
/�ÁË<º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcYV���b�TX^�:E���~mC���*C���
/�~»:Ï

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcYV���^�TX(�:������~à�{��:E�


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcYV�§�b�TX(�:�:H���~6�:��:E�
/�~»:Ï

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY6�:�b�T~6�:E`����
/�~»:º

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCÝÜÓÙxÞ�Û�ëçðhAhgcY6�*C��TX(�`��E���~6�`���*C`
/�~»ÊÂ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6���^�TX(�:�����~6�:�:H��
/�0¾eÏ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6�:Hb�T~6E�:H��
/�|ÀkÎ

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6�:Eb�T~6�:�:�:��
/�Ã¾¹É

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcY6�:�b�TX(�:�:����~à�{E:�*C`


5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðBAhgcYà�eC��T~mC���:�:��
/�|ÀÅ¸

5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOCñÜÓÙxÞ�Û�ëçðRi�Zu�uC��^�TX(�*C�����~à�{H*C���
/�~»ÊÆ|Í¨º

�*C



5000 6000 7000 8000 9000
wavelength/Åì�àçèMë � ëOC½ÜÓÙxÞ�Û�ëçð�AhgcYmC½�TX¥C�H���B~¥H:���{�2/{H:�:E:��
/�

ËÊ¼

�:�



¶ ��
 ÐÒÑ�$�)ÔÓ � �!�����x,p���x�#�f�®�
Õ õ0Ö�×~Ø6Ù8ÚÁÛ�ÜSÝ8ÞsßxÙsÜ�ß3ÚFà6ß�á�Ù8ÝsÛSâãâ¨Ö�ÞÔÙsß3ä`ÞsÜ�Û�Ùåß3æ`Ý·Ö�çã×~Û�ØHè¹çãÝ8éDi[� �+� AêÖ�ÝåÝ8é~Û�JDãFëíìQë�é~ÛÌÜ�ß3×îÝ8çã×Fä`ä`ï°ç"Ù
×~ß3Þ8ï<Ö�âãçO°bÛ�Ø*Ýsß½ä`×`çãÝUà2ì

�:E



10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�óòBAhgcYmC��b�TX(E:�:����~6E��Q�:E�


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãòj~¥E:���{�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãòhAhgcY¥E:E[�TXÅE:�`���x~¥E��{���


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãòhAhgcY¥E`�]�TXÅE:�:H��x~¥E:E`��E�


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãòhAhgcY¥E:�[�TXÅE:E:E��x~¥E:E:H:��
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãòhAhgcY¥�:E[�T~¥��*C���
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòj~����:E`�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòhAhgcY¥�:�X�T~����:�Q��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÔÜ�ß3×îÝbìãòBAhgcYV��Hb�TX(�`��H��9~6�:�:�:H�
/��ËÊ¸QÍ"º

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòji Z �uC��^�TXÅ�*C����x~6�{H*C���
/�~»ôÎ

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòhAhgcY6�®�2�TX(�`������~¥�`���{��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòhAhgcY¥E:�X�TX(�*C�E���~6�{H:�:E�
/�0»ÌÎ

�`�



10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòjX(E*Cs�X�T~6E�:���


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòhAhgcYV���b�T~à�eC�H*C`
/�0õ÷öóøbù6Ë

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãò�úhgcYV��Eb�TX�û�E�����~û��:H:�:��
/�ÁË<º

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãò�úhgcY6�:Hb�TX�û��:����~2��`���


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãò�úhgcY6���^�TX�û	������~6H:�:�:��
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòjX�û��:Hb�T~2�:E�:��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�:Ü�ß3×îÝbìãòRX�ûs���b�T~û��:�:���
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�:Ü�ß3×îÝbìãòüúhgcY6�`�X�TX(���{����~6�`�:��E�


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�:Ü�ß3×îÝbìãòüúhgcY6�óû��TX(�`��E���~6�`���óû`
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÔÜ�ß3×FÝbìãòüúhgcYû��^�TXÅEóûxû�x~��~û��:H�
/��Ë:¸|Í¨º

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÔÜ�ß3×FÝbìãòüúhgcY6Eóû¨�TXÅ�:H���x~¥�:��� û`
/��Ë:¸|Í¨º

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�:Ü�ß3×îÝbìãòR~à�{�:�:�

�:�



10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY¥�:�[�TXÅ�:�:E��x~¥�:���®��
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY¥�:�[�TXÅ�:�:���x~6�{E:�óû`
/�ÁËÇý

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY¥��[�TXÅ�:�:E��x~¥H:�:�:��
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY¥E��b�Ti Z �k�óû��~]�:�:�:��
/�|ËÊÈ

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY����b�TXÅ�:�����x~6�{��:E�
/�~»

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�ÊÜ�ß3×îÝbìãò�úhgcY¥�:�[�TXkû��`���x~]�:��:��
/�ÁË:¸

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòjXÅEóû�E[�T~¥E�:H:��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòj~����:�:�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòj~6�{�:�:�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòj~6�{�:�`�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãòj~6�Q��:�

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×îÝbìãò�úhgcY�û��óûh�TX(�:�:����~6�Q�`����


�:�



10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòji�Zu�k�:E^�TX�û��:E���~2�:E��{��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòji�Zu�kE��¼�TX^�óû��~û�E:E:�:��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòjX>���b�T~û��:�:�:��


10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãòj~à� ûxû�E

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãò�úhgcY6�:�b�T~6Hóû��:E�
/�~ùîö`þ3õ ÿ »

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�½Ü�ß3×FÝbìãò�úhgcYûbÖb�T~6H:� � ��
/�ÁËÊ¼

10000 10100 10200 10300 10400
wavelength/Åð�çãñ~ì � ìW�:Ü�ß3×îÝbìãòüúhgcYûSæi�T~6H:���{��
/�|ËÊ¼

���
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×~ß3Þ8ï<Ö�âãçO°bÛ�Ø Ýsß½ä`×`çãÝ¢à2ì

�&%



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � ò ú)(�Y+*b�-,/. � .��10324*�:��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5�768�k�^�-,/.&%`��
/�ÁË:È

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãòüú)(cY2�&.b�-�96��:.��', �&� û�'0 � �&*&%�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãòüú)(cY2�:�b�-�96��:%��',/.:�:���'0¥�&%&*:��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5�768�k�^�-,/.&%&*��106� � �óû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50324.&*:�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;�768�G�^�-,/.`�§���106�&.&.óû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0V�§�&.&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cYû��b�-, � ûxû�10V�~û<*&%�
/�ÁË:¸

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;02�&.&.`�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cYûbÖb�-0=%:� � ��
/�|ËÊ¼

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cYûSæi�-0=%:�>2{��
/�|ËÊ¼

��



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY¥��[�-,?.&* � ��0+%&.:�&.�
/�~»ÊÆ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY+.:�[�-,?.:� � ��0¥�&*>2®��
/�~»ÊÂ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5,?.�óûC�-0��§�&%&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY�û<*&.X�-, � *:���10��@.:�`��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96�� � �-, � û<%���0 � �&*&*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY �&� �-, � .`����0 � 2{�>2


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50 � .>2{�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cY � �2�-, � �&%��10 �&� � � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãòüú)(�Y]� � �-�768��û�', �&� 2��'0 �&� *&*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cY¥�óûh�-,�û<%óû�10+%&%:�`��
/�|Ë

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cY � 2[�-�96��:.óû�'0]�&*&*&*�
/�|ËÊÈ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,kûA2 � �-0]�óû<*��


û<*&*



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò502� �&� �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò�ú)(cY=. � �-06��óû���
/�~»ÊÂ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò506��&*&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò506�:��:�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò506�:�:�`�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5BûA2AC«é®ú�ûC�-0¥� �&� .�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cYV�@%b�-,/.`�@%��10=D&.&*&%�
/�~»ÊÂ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;, �&� �b�-0 � û	�&E�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0=.&%&%&E

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0=.&D>2GF

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0=.&E&D&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;032Q��&E

û<*óû



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50=24E&EHF

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50=24*&D&.

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96���û<*^�-,?.HF@D���0 � 2Q� � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5,kû<E&%[�-0+E�óû	��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96��:. � �-,kû<D � ��0]� � 24*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50]�&.&% �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50+%&*&.&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cY�û<*óûh�-,/.&*&D��10=2Q�HF@.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,�F@D[�-0�û<D&E&D&D�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,?E�[�-0�û<E&.óûxû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,/2 � �-0�ûIF&F@.óû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5�96�� � 2¼�-,¼�óû��0�û �&� *&*�


û<*&.



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,�û<.&.b�-0ûxû<E&D&*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5�768��û<E^�-,/.óû<E��10û<*&D&E��
/�~»ÊÆ

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50324*>2 û

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50=E&*&* �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,/.>2GFX�-0=EHFJ2Q��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50=E&.HF&F

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/.&%&Db�-0=E&.&*&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/.>2 � �-0=EHF@D&%�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/.>2Q�b�-0=E � F&F�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/.�óû��-0KF§�&%&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;, � û<.b�-0KF@*óû � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0 � �>24E

û<* �



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50 � %&*&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5,?.&%&E[�-0+EóûA24D�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5, �&� *[�-0 � E&D&%�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY+E>2b�-,?.&D����0+E&D&%��


21000 22000 23000 24000
wavelength/Å

22400 23000 23600

ð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50+EHF@%&E

21000 22000 23000 24000
wavelength/Å

21000 22000

ð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�Y�ÛSæ`ä`â¨Ö½æ`ÝUè¹×Qì5,/.>2 � Ö�×~Øbéíú�û

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50+E&.óû<*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50LFJ2 û	�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�ûA2 � �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�û<%&*>2

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�ûxû	� �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�û	�&%&E&*

û<*HF



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5M�N ß3æPO¤Û�ÜSÝ_�-0+. � *��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5, �&� Eb�-0 �&� %&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50=Dóû �&�

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò�ú)(cY � *b�-,/.óû � �10324%&. � 
/�ÁË:¸

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5�768��ûA2¼�-,/.&*&%��1032Q�&*&*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,�û	�óû��-0=%&D&* � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0KF§�>24D

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0=Eóû	� �

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cY=.HFX�-,/.>24E��10=EHF&F � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/.&D&.b�-0=E&%�&D�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãòüú)(cYûIFX�-0=D&*óûIF�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;�768��û<.^�-,/. � ���10=D&D�óû`


û<*&E



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5, �&� �[�-0 � û	�&E�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5, � ûIF]�-0 � �&E>2


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY � .[�-,?.&%>2���0+Eóû<.óû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY+EóûC�-,?.HF � ��0+DHF@.óû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96���ûIF[�-,?.óû	����0=24E>24*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50+D&*&Eóû

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50=24*&Dóû

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cYLF§�X�-,/.&D&%��10+E&E� � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãòüú)(cY � Db�-,/.>24.��'0=E&Dóû<D�
/��ËÊ¸QÍ"º

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�û<*HF � .

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,kûIF@*[�-0�û<*&D&E��
/�Ã»½Â

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50+%&DóûIF

û<*&D



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50=%>24*&*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5�768�:.HF[�-,�û<D&%��102� � F@.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,Q2GFX�-0ûIF � �&E�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,/.�b�-0ûA24%>2Q��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,�ûA2^�-0û<%&%&*��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,�û<D&Eb�-02� � û<D�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;�768� � .^�-,�ûxû<E��10ûxûA24Eóû`


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;�768� � F[�-,�û<* � �10û<.&E&EHF�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;02�&. � F

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;02�&D&Eóû

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,�ûIF � �-0û<* � %&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/%&%b�-0û �&� û	��


û<*>2



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5,?EóûC�-0�û<E&%�HF�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96��:.�^�-,kû � ����0�û<*&D&*��


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50�ûxû<D&D&.

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5�96�� �&� �-,kûxû � ��0�ûxû<%óû<*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5,�FJ2b�-0�û<D � D&E�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50�û<D&D&E&E

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò�ú)(cY � �-,¼�&%���0�û<.>24*HF�
/�ÁË:¸

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�û<.&%óûxû

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50�û � 24E&.

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5,/24.[�-0�ûIF@E���


21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò50LF~ûIF&F

21000 22000 23000 24000
wavelength/Åð�çãñ~ì1 Ôì � Ü�ß3×îÝbìãò5, � *>2b�-0LF@.HF&F�


û<*&%



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,/.&%&%b�-0=Eóû<*&*�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5, �&� .b�-0 � FJ2&2


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5, � û<*b�-0KF~û � *�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50KF&F@*&.

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò50ûxû<%&*&.

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×FÝbìãò5,/%&.b�-0û � D&E&.�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,Q24Eb�-0ûIF@.óû � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/D&*b�-0ûIF§�&.&D�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;�768��2¼�-,/.&%óû�10=E&.&% � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;0KF@D>24D

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/%óû��-0û � %&EHF�


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' ì � Ü�ß3×îÝbìãò;,/EHFX�-0û<E&D&*&.�


û<*�



21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò50�ûxû	�óû<*

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY+.&E[�-,kû<DHF���0]�&.�&D�
/�ÁËô¿

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cYLF � �-,kû � 2���0�û<*&%&*&E�
/�QË½¼

21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò�ú)(cY�û<*[�-, � .&*���0 � 2Q� � 


21000 22000 23000 24000
wavelength/Åð�çãñ~ì' Ôì � Ü�ß3×îÝbìãò5, � E � �-0+. � %&.�


ûxû<*



ûxûxû



? öäöÌø�@ AêCFE R

S T
T �H
VU �M� ���uIJ���

WYX[Z�\^]4_ ú�ß3â"ß3Þ�;JB�Ö�ñx×`çãÝ8ä~Ø`Ûa`�ç¨Ö�ñxÞ·Ö�ïLb Ùdc
WfeYe$g úüâ¨Ö3Ù·Ù8ç"ÜbÖ�â�ëÅë§Ö�ä`Þ8ç��FÝ·Ö�ÞsÙ
Z/hIe `®ÛSÝsÛ�ÜSÝsß3Þ8�¢×FÝsÛSñxÞ·Ö�Ý8ç"ß3×$ë�çãï:Û
i�¾�j g�W Ï ()�'k�ð0Ö�çã×îÝlk�æPO¤Û�ÜSÝ��FÚ�Û�ÜSÝ8Þsß3ñxÞ·Ö�Ú`é�Ö�×~Ø$ú�Ö�ï:ÛSÞ·Öm.
i XnX[h ()�'koB ä`âãÝ8çpCqBkß Ø`Ûr�¢×~ÙsÝ8Þ8ä`ï:ÛS×îÝ
i g j ( ä`Þsß3Ú�ÛbÖ�×3k�Þ8ñîÖ�×`çtspÖ�Ý8ç"ß3×*á,ß3Þ� �Ù8Ý8Þsß3×~ß3ïÊç"ÜbÖ�â�6gÛ�ÙsÛbÖ�ÞsÜ·é

çã× Ý8é~ÛY� ß3ä`Ý8é~ÛSÞ8×K0�ÛSïÊç"Ù8Ú`é~ÛSÞsÛ
¾vu1w ð�ç"ÛSâ"Ø*ß�áx#�ç"ÛSè
¾)y{z X ð~ä`âãâpC(è¹ç"ØóÝ8éK0®Ö�â á|C(ï<ÖG}óçãïåä`ï
z W zê&(& 0�à Ú�ÛSÞ^C¢Ü�ß3ïÊÚ0Ö3ÜSÝ�0'&(&5b-6gÛSñxç"ß3×~c
z/� \^Z+_ 0�ÛSÞ8Ý�sbÙ8Ú`Þ8ä`×`ñ�;J6gä~ÙsÙsÛSâãâ�b-`�ç¨Ö�ñxÞ·Ö�ï�c
h � �U×óá Þ·Ö�ÞsÛ�Ø
h �?�ô¾ �Uï<Ö�ñ2Ûr6�Û�Øóä~ÜSÝ8ç"ß3×$Ö�×~ØQ �×0Ö�âãà Ù8ç"Ù¹ðÃÖ3ÜSçãâãçãÝ¢à
h ��i �U×óá Þ·Ö�ÞsÛ�ØQ(x}`Ü�Û�ÙsÙ
hAg ��� W �U×óá Þ·Ö�ÞsÛ�ØK�FÚ�Û�ÜSÝ8Þsß3ï:ÛSÝsÛSÞ®Ö�×~Ø/ gÞ8Þ·Öbà ú�Ö�ï:ÛSÞ·Ö
hAgvX �U×îÝsÛSÞsÙsÝsÛSâãâ¨Ö�Þ"BkÛ�Øóçãä`ï
Ä?y{j M®â"ÛSçã×`ï<Ö�×`×PC�N'Þ8çãñxéFÝYk�æPO¤Û�ÜSÝ
X Î~¿J� g y � ß3ä`Ý8éFèüÛ�Ù8ÝsÛSÞ8×=Bkß3â"Û�ÜSä`â¨Ö�Þ�úüâ"ß3ä~Ø
X j g B$ä`âãÝ8çpC¢ß3æPO8Û�ÜSÝ8�FÚ�Û�ÜSÝ8ÞsßxÙ·Ü�ß3Úîà
X�g B�Ö�çã×+� Û��Fä~ÛS×~Ü�Û
�Q� W j �8 �kl�2;óú�k8�8�¤ú) �b-�®Ö3Ù8ïåà Ý8éL ¹Ø~Ö�Ú`Ý8çt�2Ûfk�Ú`Ý8ç"Ü�Ù��Fà Ù8ÝsÛSï

è¹çãÝ8éK��ÛbÖ�Þ^Cq�U×óá÷Þ·Ö�ÞsÛ�ØL�¢ï<Ö�ñ2ÛSÞ�Ö�×~Ø+�FÚ�Û�ÜSÝ8Þsß3ñxÞ·Ö�Ú`é~c
� h � ��ÛbÖ�Þ��U×óá÷Þ·Ö�ÞsÛ�Ø
� eYe ��ÛSè ë§Û�Üsé`×~ß3â"ß3ñxà*ë�ÛSâ"Û�Ù·Ü�ß3Ú�Û
� Z � \^]&_ � é~ß3ÝsßFØóç"ÙsÙ·ßFÜSç¨Ö�Ý8ç"ß3×+6gÛSñxç"ß3×�b Ù�c
� X�g � ÞsÛdCqBkÖ�çã×3� Û��îä~ÛS×~Ü�Û
� g ¾ � ß3çã×îÝr�FÚ`ÞsÛbÖ3Ø*ð`ä`×~ÜSÝ8ç"ß3×
g ����j � ß3ä`Ý8éK eá Þ8ç"ÜbÖ�×L �Ù8Ý8Þsß3×~ß3ïÊç"ÜbÖ�â�k�æ~ÙsÛSÞ��xÖ�Ýsß3Þ8à
g i Z �FÚÁÛ�ÜSÝ8Þ·Ö�â�(M×~ÛSÞ8ñxà/`�ç"Ù8Ý8Þ8çãæ`ä`Ý8ç"ß3×
g ¾ �FÝ·Ö�Þ�ð~ß3Þ8ï<Ö�Ý8ç"ß3×
e$WYZ�\^]4_ ë�èüß\;óú�ß3â"ß3Þ�`�ç¨Ö�ñxÞ·Ö�ïLb Ù�crb÷ç(ì Ûxì ú�ß3â"ß3Þ�;óú�ß3â"ß3Þ�`�ç¨Ö�ñxÞ·Ö�ï�c
�?w�i g � âãÝ8Þ·Ö�� ç"ß3â"ÛSÝ�Ö�×~Ø?#�ç"Ù8ä0Ö�â�( Üsé~ÛSâãâ"Ûa�FÚÁÛ�ÜSÝ8Þsß3ñxÞ·Ö�Ú`é
w?� e # ÛSÞ8à/��Ö�Þ8ñ2Ûåë�ÛSâ"Û�ÙsÜ�ß3ÚÁÛ
y eYe�g N6ÛbÖH�JC(âãçã×~ÛåëÅë�Ö�ä`Þ8ç��FÝ·Ö�ÞsÙ
� g j \^]&_ � ß3ä`×`ñ?�FÝsÛSâãâ¨Ö�Þ�k�æPO8Û�ÜSÝAb Ù�c
��� X�g � ÛSÞsßHCUÖ�ñ2ÛfBkÖ�çã×K� Û��Fä~ÛS×~Ü�Û

ûxû<.



� � T O � I��{�����¡ £¢

 �×~Ø`ÛSÞsÙsß3×¥¤0ú�ì1Bìãò¹û<¦>24*P¤�§8¨I©-ª^«�¬~@®H¨�¯�Õ!¯ Î È0Æ�¤1E&*>2
 �×~Ø`ß'¤vB�ìt¤v�®Ö�ñîÖ�Ý·ÖP¤Qëíìt¤°�óÖ�Ýsß'¤°��ìt¤vB$çts�ä`×~ß'¤¥�Ôìt¤vB çts�ä`×~ß'¤� ìt¤vMªÖbè�Ö�ç�¤�ëíìt¤���ÖH�xÖ�àîÖP¤¥0Ôìt¤QÖ�×~Ø�±�â¨Ö3ÙsÙ<¤
��ì���ìãò5.&*&*&.P¤�§8¨I©-ª^«d¬�@®H¨�¯�ÕP¯6º�¿ó¼�¤|û<%>2

 �×~ØóÞ8ç"Û�ÙsÙsÛ&¤0ú�ì'`½ì0Ö�×~Ø*Ø`Û�#MÞ8ç"Û�Ù<¤�²~ì���ìãòeû<¦>24DP¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯0¼ÃÈ�¤|ûIF �
 �Ù8Ú`çã×¥¤0ú�ì~Ö�×~ØQ,¹Ö�ÞsÙsß3×îà´¤1Bìãò¹û<¦&¦HF1¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯�Ï~É0É�¤1%HF@¦
,¹Ö�ñx×îä`â"ß'¤P��ìt¤&²2ÛSé`çã×¥¤@(eìt¤@�QÛ�Ø`ß3äP}´¤ ú�ìt¤Fú�Ö�æ0Ö�×0Ö3Ü&¤@6 ìt¤&B$ÛSâ"ß'¤îú�ìt¤J±®çãâãï:ß4s�s�ç�¤@6åìt¤2Ö�×~Ø½ë�é~Û�(��'k � Ö�Þ·Ö�×0Ö�â
� ÜSç"ÛS×~Ü�Ûak�ÚÁÛSÞ·Ö�Ý8ç"ß3×~Ùgë§ÛbÖ�ï*ò�.&*&* � ¤fµ�'¶�·=¶d¨¸¨�¶I³J¹@¶dª®Î0Î ¼�¤Qû<*

,¹Ö�é~ÜbÖ�âãâ�¤1²~ì1�Ôì~Ö�×~ØL� ß3×~ÛSçãÞ·ÖP¤�6 ì'B�ìãò¹û<¦&%&*P¤)§8¨d©-ª�«�¬�J®G¨<¯vº�¶I©»©q¯0¼0¼°¤�2 �
,¹Ö�âãâãà�¤'²0ìt¤'B$ß Û�Ü¼�2ÛSâ�¤1�Ôìt¤~Ö�×~ØÅë�é`Þsß ß3Ú¥¤10 ìãò;.&*&*&EP¤uçã×Q Ôì'�Ôì!M®Þsß3Ý<¤�(eì'6åìP`½ì�� Ü�ß3Ý8Ý<¤0Ö�×~Ø/,®ì'6gÛSçãÚ`ä`Þ8Ý8é
b Û�Ø`Ùbì½cd¤?¾°!«4³~¿&ª�À-©q¶�¨=Á&³~¿Â©ÃP¶QÄ:ª^«&©�«d¬~ÅpÁ&³�¶I©�Á4ªd®�ÆlÀ|¨¸ÇH¤�# ß3â(ì � F~û'ß�á�§�¨d©-ª�«4³~«4È$À»É¼Á4Å"Ê�«<ÉIÀ�¶I©-®Ë«^Ì+©ÃP¶
Ä�Á>É�À Í�É?¾�«4³AÌ�¶dª¼¶d³~É�¶YÊ´¶dªdÀ»¶�¨I¤`Ú`ÚL%óû�ÎPÏ

,¹Ö�Þ·ÖGÐÁÛ&¤!��ìt¤óúüé0Ö�æ`Þ8ç"ÛSÞ<¤�±½ìt¤! �âãâ¨Ö�ÞsØv¤ ð�ìt¤óÖ�×~Ø?0�Ö�ä~ÙsÜ·é`çãâ"ØóÝ<¤ � ìP0Ôìãòx.&*&*&.P¤x§8¨I©-ª^«4³´¯~§�¨d©-ª�«�¬�@®H¨�¯óÂÃÉÃÏ¥¤!E&D �
,¹Ö�ÝsÛ&¤'B�ì'6 ìãò;.&*&*&*P¤:·+«4³~©Ã@ÅÑ®$Òr«&©-À»É¸¶�¨8Ó�«&®>¯v§�¨d©-ª�«4³�¯°Ê´«<ÉA¯=ÔvÕ!Ö�¤ �&�
,�Û�ÛSÝ�s>¤1Bìt¤'(Mâ"Ù·Ö3Û�ÙsÙsÛSÞ<¤'0Ôìt¤PN6ÛSçã×îæÁÛSÞ8ñ2ÛSÞ<¤�6åìt¤~Ö�×~Ø � ß3ä`â¨ÖH�2ßxÙ<¤�ú�ìãòeû<¦>24DP¤)§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯~×�Ø¥¤PF~û
,�Û�ÙsÙsÛSâãâ�¤'Bì���ì~Ö�×~ØQ,�ÞsÛSÝ8Ý<¤1²~ì1Bìãò¹û<¦&%&%P¤�Ä)Ù1ÚdÅÛ¯�«^Ìr©ÃP¶�§�¨d©-ª�«4³�¯�Ê�«<ÉG¯�«^Ìr©ÃP¶8Ä�Á>ÉIÀ Í�ÉrÕ!Ø�Ø�¤|ûxû � F
,�çt��¤' Ôì~Ö�×~ØÅë�é`ç�¤'N�ì`ð�ìãò5.&*&*HF1¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯�Ö�Ü�Ý´¤'� û �
,�ç"ÙsÜbÖ�àîÖP¤� Ôì�B�ìt¤�6gç"ÛI�2Û&¤l±Êì�0 ìt¤��®Ö�Þ·Ö�àîÖ�×0Ö�×¥¤f±½ìt¤��|ä`é`ï<Ö�×¥¤lMÊì�� ìt¤íÖ�×~Ø � ß3ä`×`ñ1¤l(eìeëíìãòKû<¦&¦>2!¤
§8¨I©-ª^«d¬�@®H¨�¯uÕP¯+Ö~Þ¥Õ~¤ � E&¦

,�âãä`ïQ¤P6åì@`½ìt¤P,¹Ö�Þ8æ�ßxÙ�ÖP¤`ú�ì!� ìt¤P`íÖ�ïÊçã×~ÛSâãç�¤' ìt¤`ú�ß3×îÝ8ç�¤ � ì1��ìt¤`Ö�×~Ø�6gç"Øóñxè�Öbà�¤1��ìãò;.&*&*HF1¤�§8¨d©-ª�«�¬�J®G¨<¯QÕP¯
ß Õ�Ý�¤Qûxû<D>2

,�ß3ä~Üsé~ÛSÝ<¤ � ìt¤�� Ü·é`ïÊç"Ø`ÛSÞ<¤0ð�ìPà½ìt¤0Ö�×~Ø/BkÖ�×óá Þsß3ç"Øv¤1²~ìãògû<¦&¦óû&¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯�Ê�ÙA¬>¬~ÅÛ¯�Þ¥Õ~¤'F@*&¦
,�Þ·Ö�×~Øó×~ÛSÞ<¤�N�ìt¤~�Fé~ÛSÚ`Ú0Ö�ÞsØv¤¥��ìt¤ � çã×`×~Û�Ü¸�2ÛSÞ<¤´0 ìt¤Ãúüâ"ßxÙ·Û&¤~� ìt¤~�¢è�Ö�ïåä`Þsß'¤Áð�ìt¤�M®Þ·Ö�æ`æÁÛ&¤� Ôìt¤�B�Ö�çãé0Ö�Þ·ÖP¤0ëíìt¤
Bkß3Ýsß3é0Ö�Þ·ÖP¤�MÊìt¤ � Ö3Øóñ2ÛSÝ8Ý<¤�`½ì'� ìt¤0Ö�×~Ø ë�ß4� ä`×0Ö�ñîÖP¤� Ôìãò;.&*&*&*P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯�Ô ß Ö°¤'� û �

,�ÞsßFßxÙA¤ � ì;��ìt¤ ð~ÛSçãñ2ÛSâ"Ùsß3×¥¤5(eìx`Ôìt¤Më§ßbè¹×~Ù8â"ÛSà´¤;� ìxMÊìt¤5±®ÛSÝ8ï<Ö�×¥¤5MÊì�#½ìt¤xNHÖ�×`ñ1¤;²~ìt¤�±ªÖ�Þ8ïÊçãÞsÛ&¤�±½ì � ìt¤
²xç¨Ö�×`ñ1¤ � ìt¤0Ö�×~ØÅë�Ù8ä`æÁß3ç�¤ � ìãò;.&*&*>2!¤�§8¨I©-ª^«d¬�@®H¨�¯¥º°¶I©»©q¯¥Õ ß Þ�¤ � E �

ûxû �



,�ä`×`×¥¤´²~ì|ú�ìt¤~0�ß2Ö�ÞsÛ&¤´B�ìv±½ìt¤ÁÖ�×~ØK`�ÞsÛSèr¤´²~ì�(eìãòªû<¦&¦&EP¤f·+«4³~©Ã@ÅÑ®mÒr«>©-À-É¸¶d¨lÓ�«4®@¯�§8¨I©-ª^«4³´¯�Ê�«<ÉG¯ÂÜ�Ý'Ü¥¤
� F@D

,�ä's�sbß3×`ç�¤�,®ìt¤�`®ÛSâ¨Ö�æ`ÞsÛ&¤;,®ìt¤x`�ÛI�!�2ÛSÞ<¤�0Ôìt¤�`�ß Ø`ß3Þ8ç"Ü�ß'¤5��ìt¤�(M×0Ö�ÞsØv¤;`½ìt¤Mð~ß ÜbÖ�ÞsØóç�¤ � ìt¤�±�ä~Ù8Ý·Ö\á,ÙsÙsß3×¥¤x,®ìt¤
��Û�Û�Ù<¤PN�ìt¤ � Ö�ä`ÞsÛbÖ�ä¥¤�²~ìt¤0Ö�×~ØL6gÛSç"ÙsÙ<¤P6 ìãò¹û<¦&%HF1¤fµ�P¶r·=¶�¨�¨�¶d³J¹J¶dª�Ô�á¥¤1¦

ú�Ö�ât�2ÛSÝ<¤´�Ôìãòªû<¦&¦>2!¤�çã×+,®ì~6gÛSçãÚ`ä`Þ8Ý8é6Ö�×~Ø�ú�ì�,�ÛSÞ8Ýsß3ä`Ýmb Û�Ø`Ùbì½cd¤¥â�§�ãÂÊ�®4È"¬v¯5ä4å>æ!ç�èY¶dª<ÚdÀt¹4é-èYÁ4ª^«�ê5Åp«4ëx¨
Á4³~¿�©ÃP¶�ì�ÀÃªd©ÃQ«^Ì�Ê~©�Á&ª¸¨I¤óÚ`ÚQF~ûA2<Î@F � .

ú�Ö�ât�2ÛSÝ<¤�� ìt¤ � Ö�Ý8çã×~ß'¤� Ôìt¤1B�Ö�ñxÞ8ç"Ù<¤�±½ì0ú�ìt¤0Ö�×~ØQ`$íî �â"Û�ÙsÙ8ç"ß'¤ � ìãòeû<¦&¦óû&¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯3Ô�á~Ø¥¤1DóûA2
ú�Ö�ïÊÚÁÛSñxñxç"ß'¤�� ìt¤��FÝ8Þ·Ö\á,ÛSâãâ¨ÖP¤�ð�ìt¤�B�Ö�ç"ß3â"ß'¤�,®ìt¤°(Mâãç¨ÖP¤�`½ìt¤§Ö�×~Øð gç"ÛSâãâ"ß'¤x��ìãòr.&*&*>2!¤�§8¨I©-ª^«d¬�@®H¨�¯)ïP¯ ß�ß á�¤
� û<D

ú�Ö�ÞsØ`ÛSâãâãç�¤�²~ì1 Ôìt¤0úüâ¨Ö�à Ýsß3×¥¤�±½ì0ú�ìt¤0Ö�×~Ø/B�Ö�Ý8é`ç"Ù<¤1²0ì~��ìãò¹û<¦&%&¦P¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ô1Ö´×v¤1.HF@E
ú�Ö�Þ8ÚÁÛS×îÝsÛSÞ<¤~²~ì'Bìãò5.&*&*óû&¤�§8¨I©-ª^«&³�¯�ï!¯¥ÕPÜvÕ~¤1.&%&Eóû
ú�Ö�Þ8Þ<¤�²~ì���ìãòeû<¦&%&¦P¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯3Ô1Ö´×v¤1E&.&.
ú�Ö�Þ8Þ<¤P²~ì1��ìt¤óë�ß4� ä`×0Ö�ñîÖP¤' ÔìFëíìt¤P�®ÖGO�çãÝ·ÖP¤!²~ìt¤1�Féîä¥¤`ð�ì!0 ìt¤`Ö�×~Ø/±�â¨Ö3ÙsÙ8ñ2ß3â"Øv¤P ÔìJ(eìãò¹û<¦&¦ � ¤�§8¨I©-ª^«d¬�@®H¨�¯�ï!¯
º�¶I©»©q¯+Ö�Õ�Õ~¤'� � 2

ú�Ö3Ù�Ö�âãç�¤1B�ì'Bì~Ö�×~Ø/(MçãÞsß2ÖP¤Áú�ìãòeû<¦&¦&DP¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯~Ô�Ø ß ¤PF@.>2
ú�Ö3ÙsèüÛSâãâ�¤1²~ì�� ìãòeû<¦&¦>2!¤:·+«&³�©Ã@Åñ®aÒr«&©-À»É¸¶�¨8Ó�«4®@¯v§8¨d©-ª�«4³�¯�Ê´«<ÉA¯�Ü�á�Þ¥¤1.&* �
úüé0Ö�×~Øóâ"ÛSÞ<¤�ú�ì´²~ìt¤Qú�Ö�Þ8â"Ù8Ý8Þsß3ïQ¤v²0ì�(gìt¤v� Ü�ßA�Fçãâãâ"Û&¤�� ì � ìt¤´`�ÛS×FÝ<¤´N ì�6åì�ð�ìt¤|Ö�×~Ø=±®ÛSæ0Ö�âãâ"Û&¤|ëíì´6 ìãòíû<¦&¦ � ¤
§8¨d©-ª�«�¬�J®G¨<¯�ï!¯vº°¶I©»©q¯=Ö¥Õ'Üv¤'�°2 û

úüé~Û�ÙsÝsÛSÞ8ï<Ö�×¥¤;²~ì�ð�ìt¤�NHÖ�Þ8ÞsÛS×PC7�FïÊçãÝ8é¥¤�6åì�ð�ìt¤ Ö�×~ØÂ� ÜbÖ�Þ8Þsß3Ý8Ý<¤���ì�B�ìãòÅû<¦&%&.P¤ò·+«&³�©Ã@Åñ®?Òr«>©-À-É¸¶d¨�Ó�«4®@¯
§8¨d©-ª�«4³�¯�Ê´«<ÉA¯3Ü1Ø~Ø¥¤�¦&D&E

úüé`çã×`ç�¤�6åìãò¹û<¦&%&.P¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯¥Õ�ÕPØ¥¤ �&� .
úüé`çã×`ç�¤�6åìt¤'(Mâ"Ù¸ó3Ù·ÙsÛSÞ<¤'0 ìt¤1ôHõ~ØL��Û�Ü¸�2ÛSâ�¤0ëíìãò¹û<¦&%&*P¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯~ÞvÕ�¤|û<%&D
úüé`çtõ`ç�¤�6åìt¤°0�ßHÐÁï:ÛSç"Ù8ÝsÛSÞ<¤°#Ôìt¤°M®çãï:Û�Ù8èüÛIõ`ñ2ÛSÞ<¤;��ìt¤��gç"ÛSâãæÁß Ü¼�´¤�Bìt¤°�"ö`Þ�õîæÁÛSÞ8ñ2ÛSÞ<¤°`½ìt¤�� Üsé`ïÊç"ØóÝsß3æ`ÞsÛSç"Ü¸��¤
� ìt¤�ôHõ~ØL�FÝsÛSÞ�s�çt�´¤1B�ìãò;.&*&*HF1¤)ÒrÁ&©-Ù!ª�¶�Ö�Ü�Þ¥¤|û<E&E

úüé`çtõ`ç�¤P6 ìt¤@0�ßHÐ�ï:ÛSç"Ù8ÝsÛSÞ<¤!#½ì@0Ôìt¤J��ç"ÛSâãæÁßFÜ¸��¤!B�ìt¤'� Üsé~ÛSàóØ1ôP¤~ú�ìJBìt¤'�FÝsÛSçtõ�ô3Ü¼�2ÛSÞ<¤'²~ìt¤1�Fç"ÛSæÁÛIõ`ï:ß3Þ8ñ2ÛIõ¥¤!6 ìt¤
ôHõ~Ø/��ö`Þ�õFæ�ÛSÞ8ñ2ÛSÞ<¤~`Ôìãò�.&*&*&DP¤�§8¨I©-ª^«�¬~@®H¨�¯�ï!¯vº°¶I©»©q¯ ß Ö�×v¤'�°Dóû

úüé`çtõ`ç�¤�6åì1ôHõ~Ø/M®Þ�ö`ñ2ÛSâ�¤�(gìãòeû<¦&% � ¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯¥Õ�Õ1Ý´¤1.&%&¦
úüé`çtõ`ç�¤�6åì1ôHõ~Ø/M®Þ�ö`ñ2ÛSâ�¤�(gìãòeû<¦&%&EP¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯¥ÕJÖ ß ¤|ûA24E
úüé`çtõ`ç�¤�6åìt¤'M®Þ�ö`ñ2ÛSâ�¤1(eìt¤~ôHõ~Ø/Nðô�Þ8ñ@ô�ä¥¤'N�ì~ð�ìãò¹û<¦&¦&.P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯~Ü ß ×¥¤PF@E
úüé`çtõ`ç�¤�6åì1ôHõ~Ø?Nðô�Þ8ñ@ô�ä¥¤1N�ì`ð�ìãòeû<¦&¦&%P¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯~Ô~Ü�Þ¥¤|û<Dóû
úüéFä`ÞsÜséFèüÛSâãâ�¤´(eìt¤'Nðô�âãï:Ù8â"ÛSà´¤Ãú�ì'Bìt¤1ôHõ~Ø$ú�Û�Ù¸ô�Þsß4õ`ç�¤16 ìãò¹û<¦&¦&*P¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯°Ê�ÙA¬>¬~ÅÛ¯~á�Ô¥¤|ûxû<¦
úüÞ¸ô�ïÊÚ`Ýsß4õ¥¤~`½ìt¤�±®Û�ß3Þ8ñ2ÛSâãçtõ¥¤ � ì'B�ìt¤1ôHõ~Ø+±®Û�ß3Þ8ñ2ÛSâãçtõ¥¤ � ì � ìãò�û<¦>24%P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯ ß~ß ¤|û

ûxûIF



úüÞsßbè¹Ý8é~ÛSÞ<¤ � ìv Ôìãò�.&*&*&EP¤ çtõ36 ì|ú�Û�Ù�ô�Þsß4õ`ç�¤¥B�ìÁð~ÛSâãâãç�¤�(eì�úüéîä`ÞsÜ·éîèüÛSâãâ�¤�ôHõ~Ø6ú�ìvBì~Nðô�âãï:Ùsâ"ÛSàòb Û�Ø`Ùbì½cd¤
·+ÁH¨�¨�ÀÃ÷H¶YÊ~©�Á4ªlì�ÀÃªI©ÃPç�§ø¾�ª�«H¨�¨�ª�«<Á>¿/«^Ìl§8¨d©-ª�«�¬�J®G¨dÀ-ÉI¨d¤1# ß3â(ì�.&.>2:ß�á�Ä)ª�«<É¸¶¸¶�¿4ÀÃ³J¹H¨fâ�§�ãùÊ�®4È"¬P«H¨�ÀÃÙ!È$¤
ÚQì � %&¦P¤1�7 � ¤0ú:ô�ïåæ`Þ8ç"Øóñ2Û � õ`çt�2ÛSÞsÙ8çãÝUà � ÞsÛ�ÙsÙ

`lô�� ç"Ù<¤'6åì'²0ìãòeû<¦>2&2!¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ü´Õ!Ô�¤|û<*&E
`®ÛI�J�2ÛSÞ<¤�0 ìt¤1`®ÛSâúô�æ`ÞsÛ&¤~,�ìt¤~ôHõ~ØQ`®ßFØ`ß3Þ8ç"Ü�ß'¤´��ìãògû<¦&%&DP¤üçtõL`½ì1� ìÃúüÞ¸ôbè�á ß3ÞsØùb Û�Ø|ì½cd¤�â�³'¨I©-ª�Ù!Èû¶d³�©�Á&©-À»«4³+À|³
ÁH¨I©-ª^«4³�«4È$®3ü�â¸ývÄ)ª�«<É¸¶¸¶�¿4ÀÃ³J¹H¨a«^Ì8©ÃP¶"·=¶¸¶I©-À|³!¹Hþ"µ'Ù'Éd¨I«&³'þ¥§�ÿvþ°·=Á4ª�¯��'é9å&þ5ä��>å��>¯�Ä�Á4ªI©5ä4¤FÚ`Ú �&� ¦AÎ � F@%

`®ÛI�J�2ÛSÞ<¤:0Ôìt¤�`$í½k��`ß3Þ8ç"Ü�ß'¤"��ìt¤�Mrô�äóá ÛSÞ<¤� Ôìt¤:`®ÛSâúô�æ`ÞsÛ&¤�,®ìt¤:ôHõ�� Mgß3Ý�s�â"ßpè	��� ç�¤�0 ìãò=.&*&*&*P¤�çtõ�Bì;�¢à2Û
ôHõ��� Ôì|ð�ì¥B$ß ß3Þ8èüß ß
� b Û����bì½cd¤xÄ:ª^«<É�¶¼¶�¿4ÀÃ³J¹H¨/«^Ìm©ÃP¶�ÊPÄ;â� ü'«4Åt¯������4å4þ��°¬�©-À»É¼Á4Å)Á4³~¿?â�Ó µ�¶dÅt¶d¨IÉ¼«�¬1¶
â�³'¨I©-ª�Ù!Èû¶d³�©�Á&©-À»«4³3Á4³~¿$Æf¶I©q¶¼É�©�«4ª�¨d¤����+E � FHÎ!EHF@E

`��Sä������sé`ïûôHõ¥¤�N ì' Ôìt¤'`lô�� ç��<¤'6åì'²0ìt¤�ôHõ��K�
�sé`çãâ��v¤~6åìP(eìãòeû<¦>24DP¤)§8¨d©-ª�«�¬�J®G¨<¯vº�¶I©»©q¯�Ô~Ø¥¤1¦>2
`�ç��¼���Sâ�¤10Ôì'6åìãò¹û<¦&D&%P¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯òÕ'×�Ü¥¤1D&Eóû
`�ä��<ô��8ç�¤1²~ì~6åìt¤',��I�Fçãâúô����Fä�ôP¤�ú�ì�B�ìt¤'6��Sïåæ! 3â��v¤���ì1,®ìt¤�ôHõ��Q6gçãæ��Sç#"� '¤�`Ôìãò�.&*&*óû&¤:§�¨d©-ª�«�¬�@®H¨�¯�ï!¯�×~×1á¥¤
� *&¦

`�$
�¸��¤'0Ôì'Bìãò¹û<¦&%&*P¤�§8¨I©-ª^«4³´¯�ï!¯~á~×v¤1%&¦óû
(Mâãâãç� ����<¤!MÊì@0Ôìt¤@B%�<ô�æ`ä�"�õ¥¤J²0ìt¤JôHõ��<ë&�'"�"��'���<¤P`Ôì@� ìãò�û<¦>24%P¤�·+«4³�©Ã@Åñ®rÒr«&©-À»É¸¶�¨:Ó�«4®@¯�§8¨I©-ª^«&³�¯~Ê�«<ÉG¯/ÕPá1Ö�¤
E&.>2

(Mâãï(�Sñ�"����Iõ¥¤~,�ì�±Êì1ôHõ��Q��ô��1ôP¤Ãú�ì1²0ìãòeû<¦>24DP¤�§8¨I©-ª^«&³�¯�ï!¯~ávÕ�¤|û<*&%&¦
(Mâãï(�Sñ�"����Iõ¥¤~,�ì�±Êì1ôHõ��Q��ô��1ôP¤Ãú�ì1²0ìãòeû<¦>2&2!¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ü´ÕJÖ°¤�24.&E
(Mâãï(�Sñ�"����Iõ¥¤~,�ì�±Êìt¤'��ô��1ôP¤�ú�ì'²~ìt¤~ôHõ��Q`�ç��¼� çtõ��� 4õ¥¤1`½ì`ð�ìãòeû<¦>24¦P¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ü1Ô�Ø�¤PF~û<E
(Mâãï(�Sñ�"����Iõ¥¤x`½ì¥Bìt¤ � é`çãâãâãç#���<¤�²~ìt¤�,����¼�´¤�MÊìt¤�ë�é� 3ïûô��<¤°0Ôìt¤°ôHõ��ð0� pè)ô�"��v¤x²~ìãò<û<¦&%&%P¤Q§�¨d©-ª�«�¬�@®H¨�¯)ïP¯
Ô�Ô�×v¤�%&* �

ð��Sâãâãç�¤1Bìt¤'²� 3é'õ����� 4õ¥¤~MÊì'²~ìt¤�ôHõ��$úüéFä�"��séFè)�Sâãâ�¤´(eìãòeû<¦&%&*P¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯vº�¶�©»©q¯�Ü'Ö´Üv¤'� û<E>2
ð��Sâãâãç�¤1Bìt¤'B=ô����8ç�¤'Bìt¤1ôHõ��$úüéîä�"��·éîè)�Sâãâ�¤´(eìãògû<¦&%HF1¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯vÕPÔ ß ¤1E �
ð��Sâãâãç�¤1Bì1ôHõ��K���¸ôHõ`ñ@ôP¤16 ìãò¹û<¦&%>2!¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯¥Õ1Ý'×¥¤|û<¦ �
ð� �"������'"<¤�²~ì'6åì1ôHõ��$ú:ô��sè)�Sâãâ�¤�²0ì'� ìãòeû<¦&¦&¦P¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯�Ê�ÙA¬>¬~ÅÛ¯�Õ!ÔvÝ�¤PF �
±��Sé�"�s>¤~6åì1`½ìt¤�±�"¸ô����1ô�â��Iõ¥¤�±½ì�� ìt¤Áú:ô������SâúôHs>¤�Bìt¤�±�ä`âãâãçp}��� 4õ¥¤�ú�ìt¤~B* 4s�ä�"����Sè¹ç��·é¥¤´`Ôìt¤~ôHõ��L0�ô��¼� è)�Sâãâ�¤
²~ì1 Ôìãò¹û<¦&%&.P¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯3Ü�×1Ö�¤1E&E&*

±�çúô�"��v¤4Bìt¤H,��'"�õ�ô�"��v¤&²~ì � ìt¤&�°ô��� 3ïåæ!�&¤2ð�ìt¤H�� �"8ïûôHõ��v¤ � ìt¤>ôHõ��Y6+ 3ä�ôHõ¥¤4`½ìãò û<¦&¦HF1¤1§�¨d©-ª�«4³�¯!§8¨d©-ª�«�¬�J®G¨<¯
Ü1Þ¥Õ~¤�. � ¦

±�âãç������&¤PN�ì1ôHõ��Q²@ô�é�"��Sç#,1¤~0 ìãò¹û<¦&%&*P¤)§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯�á�×v¤ � E&*
±�-#.��8é'�� A��¤ � ì'��ìt¤'(/�8ç#�! <�´¤P#Ôì`ð�ìt¤�ôHõ��/M� 4õ��0"¸ô��<íî(��&ôP¤~� ì�� ìãò;.&*&*&EP¤�§�¨d©-ª�«4³~«4È$®aÓ�¶q¬P«4ªI©Ã¨:Ö�Þ¥¤ � D
±� �.��óç��<¤0ú�ì~ôHõ��/B*�<ô�æ�.�"�õ¥¤~²~ìãòeû<¦>24DP¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯�×´Õ�¤PF@*óû

ûxû<E



±�"����Iõ��&¤~ëíì � ì�ôHõ��/��ô��1ôP¤�ú�ì'²0ìãòeû<¦&¦&DP¤�§8¨I©-ª^«&³�¯�ï!¯¥Õ�Õ'Üv¤1.óû<%HF
±�"����Iõ`é`ç#-#-�¤'� ìP²~ìt¤1±�è¹çtõ'õ¥¤~ú�ì!6 ìt¤P�
�·éîè:ô�"���s>¤�ú�ìt¤PB* �"¸ôHõ¥¤'²0ì!Bìt¤PôHõ���`�çúô�ï( 4õ��v¤ � ì'²~ìãò�û<¦&¦&%P¤;ÒrÁ&©-Ù!ª�¶
Ô�Þ ß ¤1D&E&*

±�"� ����� '¤v�Ôìt¤� �-t�����<¤v²~ìt¤¥N1 � 
�v¤vMÊìt¤v���'.`é�ó�.��2�'"<¤¥6åìt¤vB% 4õ3�8ï(�'"�-��&¤§ëíìt¤¥ôHõ��3,�O� �"�� ïûôHõ¥¤v²~ìv(eìãò�.&*&* � ¤
§8¨d©-ª�«�¬�J®G¨<¯�ï!¯3×�á ß ¤1.&¦&D

0�ô�ç����·é¥¤1²�"bìt¤1MÊì'(eìt¤���ô��1ôP¤1(eì1 Ôìt¤1ôHõ��Q��ô��1ôP¤�ú�ì1²~ìãò5.&*&*&*P¤�§�¨d©-ª�«4³�¯�ïP¯vÕ'Ü1Ø¥¤|û � ¦&D
0�ô�ç����·é¥¤1²�"bìt¤1MÊì'(eìt¤���ô��1ôP¤1(eì1 Ôìt¤1ôHõ��Q��ô��1ôP¤�ú�ì1²~ìãò5.&*&*óû<ôP¤�§�¨d©-ª�«4³�¯�ïP¯vÕ'Ü´Õ~¤1.&*&D&E
0�ô�ç����·é¥¤1²�"bìt¤1MÊì'(eìt¤���ô��1ôP¤1(eì1 Ôìt¤1ôHõ��Q��ô��1ôP¤�ú�ì1²~ìãò5.&*&*óûSæ¥¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯vº�¶�©»©q¯�×�×�Ô¥¤'� û<E �
0�ô�ïûôHõ'õ¥¤~ð�ì1ôHõ�� � �'"����� 4õ¥¤~��ì�(eìãòeû<¦&¦&.P¤�§�¨d©-ª�«�¬�@®H¨�¯vº°¶I©»©q¯~á~Üv¤1.&%&E
0�ôHõ��� 4õ¥¤'Bì'B�ì1ôHõ��kú4 4õ3�8ç�¤ � ì~��ìãòeû<¦&¦&EP¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯vº°¶I©»©q¯=Ö�Ö�á¥¤'�vF@E>Ï
0�ôHõ��� 4õ¥¤'Bì'B�ìt¤�0� pè)ô�"��8é¥¤���ì'`½ìt¤1ôHõ��$ú4 4õ3�8ç�¤ � ì´��ìãò¹û<¦&¦>2!¤�§8¨I©-ª^«�¬~@®H¨�¯xïP¯+Ö~á�Þ�¤1D&¦&%
0�ô�"��!�'"<¤1`½ì� Ôìt¤1�5 bèr¤�ð�ì�²~ìt¤~6eç��I���&¤~±Êì�0Ôìt¤�ôHõ�� ë�é�"� 4õ��� 4õ¥¤�²�"bìt¤~0 ì1 Ôìãògû<¦>24DP¤�§�¨d©-ª�«�¬�@®H¨<¯xï!¯�Ü1Ø~×¥¤
û � D

0�ô�"��8çãñ@ôHõ¥¤ � ìt¤1(/�óè:ô�"����<¤���ìt¤�ôHõ��+±�é�ôHõ��� �.�"<¤1� ìãòeû<¦&¦&EP¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯=Ö´×�Ü¥¤�2 � D
0�ô�"��8ïûôHõ'õ¥¤1� ìt¤�0��Sè4�'���<¤�6åìt¤'ôHõ��$ú:ô�-t���'�<¤~� ìãò¹û<¦&¦HF1¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯+Ö´Ü ß ¤1D&D&¦
0�ô�"��8ïûôHõ'õ¥¤1� ìt¤�0gçtõ'�
-��&¤'MÊìt¤�ôHõ��$ú:ô�-t���'�<¤1�Ôìãò;.&*&*HF1¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯ ß Ø~Þ¥¤1¦&*&D
0�ô�"��8ïûôHõ'õ¥¤�� ìt¤�M6�Iõ3$� 4õ¥¤l��ì)²~ìt¤�0��Sè)�'���<¤86åìt¤�(7�óè)ô�"����<¤l��ìt¤"����"� 3ïQ¤8MÊì�Bìt¤"����"� 3ïQ¤8��ì:(eìt¤8ôHõ��
���¸ô�.PÐ!�'"<¤1²0ì'6åìãò¹û<¦&%&¦P¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯=Ô�Ô~á¥¤|û<*&*óû

0��Iõ'õ`çtõ`ñ1¤�ëíìt¤°M�-��Sçtõ¥¤�6 ìt¤¥��ô�.'õ`é�ô�"��0�<¤�6åìt¤¥�5�Sï����&¤�`½ìt¤°ôHõ�� �98 ô�.¥¤¥N�ìãòÊû<¦&¦&%P¤�§�¨d©-ª�«4³�¯x§8¨I©-ª^«d¬�@®H¨�¯
Ô�Ô~Ü¥¤|û<* � E

0�ç#-#-��Iõîæ�"¸ôHõ��v¤´� ì~ ìt¤´����"� 3ïQ¤¥��ì�(eìt¤�B*�'"�"8ç#-#-�¤�MÊì�Bìt¤~ôHõ��=±lô���-��'$´¤~��ìãò�û<¦&¦ � ¤eçtõK²~ì � ì|ú:ô����8çtõ��'-#-ãç�ôHõ��
(eì´,�ì|úüé3.�"��·éîè4�'-#-8b:�����bì½cd¤�·+Á4¨¸¨�ÀÃ÷H¶fÊ�©�Á4ª¸¨<ç/µ�P¶dÀÃªlº�À|÷4¶�¨fÀÃ³ð©ÃP¶fâ�³�©q¶dª�¨d©q¶dÅÃÅpÁ&ªY·=¶¼¿4À|Ù!È�¤´#/ �-(ì � E; 8
§8¨d©-ª�«4³~«&ÈaÀ»É¼Á4Å¥Ê�«<ÉIÀ�¶I©-®�«^Ìf©ÃP¶"Ä�Á>ÉIÀ Í�É?¾�«4³<Ì<¶dª�¶I³~É¸¶YÊ´¶dªdÀ�¶�¨d¤����6ûIF~û�ÎPÏ

0�ç#-#��õ��'"<¤'N�ì' ì1ôHõ��L²� 3é'õ��� 4õ¥¤10Ôì'� ìãòeû<¦&E&DP¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯òÕ'Ü'Ö�¤ � D>2
0�ç#���!�'-��Sçtõ¥¤10 ì'0Ôì1ôHõ��L±� �.��óç��<¤�ú�ìãòeû<¦&%&DP¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯¥ÕP×�×¥¤1D
0� HÐÁï(�Sç������'"<¤¥#½ìv0 ìt¤uúüé`çtõ`ç�¤°6 ìt¤��
�·é��'$
�1ôP¤Mú�ì¥Bìt¤¥��ö�"�õFæ��'"8ñ��'"<¤x`½ìt¤¥#/ 3ñ��<¤°� ìt¤�ôHõ�����ç��'-ãæ� 
�¼�´¤�Bìãò
.&*&*&DP¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯1Ö´×�Ý´¤'��.&¦

0� 8 õ��'"<¤ � ì�ôHõ��kúüé3.�"��séFè)�'-#-�¤´(eìãòeû<¦&¦&DP¤)§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯�Ê�Ù<¬@¬~Åt¯�Õ'Ü1Ø¥¤1.&% �
0� 8 õ��'"<¤ � ìt¤'N ç������Sï(�'$��'"<¤~0 ìt¤1ôHõ��Q0��Iõ'õ`çtõ`ñ1¤~ëíìãò5.&*&*óû&¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯3×1Ö~Þ¥¤PF@.&E
0� �.¥¤'²~ì Cq� ìt¤~²xçúôHõ`ñ1¤1`½ì Cq6åìt¤1ôHõ�� ð�.¥¤Ãú�ì C=<Ôìãòeû<¦&¦>2!¤�§�¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨�¯~Ô~Ü´Ý�¤�24.&E
�=�8é`ç��1ôP¤'MÊì�ôHõ��/Mrôbè)ôGO¤ç#"8ç�¤~MÊìãò¹û<¦&D&%P¤)Ä)Ù'ÚIÅt¯�«�Ìr©ÃP¶�§8¨d©-ª�«4³�¯�Ê´«<ÉA¯�«^Ìrï!Á�¬PÁ4³/Ü1Ø�¤1¦&E

ûxû<D



²@ôGÐ>�&¤'`½ì~ëíì1ôHõ��*ð�ôHs�ç� '¤~±Êì~±½ìãò¹û<¦&%&.P¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯vº�¶I©»©q¯ðÜ�×�Ý´¤'�°2&2
²@ô��������Iõ¥¤x Ôì CqMÊìt¤°M�-����2���Iõ¥¤x6åì°��ìt¤���ô�"��� 4õ¥¤x6åì�,�ìt¤��|ç�¤ � ìt¤�ôHõ���B+ô����5 bèr¤xBì CqB�ìãò$.&*&*&EP¤K§8¨I©-ª^«&³�¯
§8¨I©-ª^«d¬�@®H¨�¯~Ö~Ô�×v¤1Dóûxû

²xçúôHõ`ñ1¤ � ìt¤ � ô� '¤ � ìt¤ � ôHõ`ñ1¤H²~ìt¤H �õ��� '¤HB�ìt¤HMrô��� '¤H`Ôìt¤HMrô�è:ô�ç�¤xëíìt¤GM�.�"8ç#�¸ôP¤HBìt¤G��ô�ñ@ô��¸ôP¤\ëíìt¤H��ô�ñ@ô�$@ô�ïûôP¤
ëíìt¤@��ôH�&ôGO�çãïûôP¤ � ìt¤>��ô�ñ@ô��8é`çãïûôP¤Fú�ìt¤P�Pô��� '¤J��ìt¤îë�ô�ï�.�"¸ôP¤!B�ìt¤>��ôH�&ô�$@ôP¤@0Ôìt¤>ôHõ�����.`ñxç#�¸ôHõ`ç�¤JMÊìãò�.&*&*&.P¤
§8¨I©-ª^«d¬�@®H¨�¯xïP¯3×�Ý~Ý�¤1.HF@E

²� 3é'õ��� 4õ¥¤�ú�ì�kÔìt¤1`��'��"����&¤Ãú�ì~±½ìt¤1ôHõ��K±6 ����<¤PN�ì'B�ìãò¹û<¦&¦&%P¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯�×�Ø�Ø¥¤ � *&.
²� 3é'õ��� 4õ¥¤�0 ì'� ìãògû<¦&D&DP¤�§"³1³�¯´Ó�¶d÷4¯¥§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯+Ö�¤Qû<¦ �
²� 3é'õ��� 4õ¥¤�0 ì'Bìãò¹û<¦>2 � ¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯òÕ!á�Üv¤PF@¦>2
Mrô����8ç��A¤JBìt¤'`��'.������sé¥¤'� ì'MÊìt¤~ú:ô�ï?�`æ!�'-#-�¤1BìFð�ìt¤'0� �"¸ôP¤!²0ì'� ìt¤`ð�ôHs�ç� '¤�±½ì1±½ìt¤'ôHõ��/0� HÐ�ïûôHõ'õ¥¤PN�ìóð�ìãò
.&*&*&.P¤�§�¨d©-ª�«4³�¯�ï!¯�Õ'Ü'Ö�¤|û<D � D

M6�Iõ'õ`ç��'.����<¤56 ì ú�ìãò�.&*&*&EP¤çtõÂ6åìMú4���¸ô�"� 4õ`ç�¤)B�ì�ð��'-#-ãç�¤5(gì úüé3.�"��séFè)�'-#-�¤�ôHõ��ùBì°Nðô�-ãï(��-��'$ b:�����bì½cd¤
·+ÁH¨�¨�ÀÃ÷H¶rÊ~©�Á4ª"ì�À|ªI©ÃPç�§{¾�ª�«H¨¸¨dª^«<Á@¿H¨f«^Ì"§8¨I©-ª^«d¬�@®H¨�À»Éd¨d¤1#/ �-(ì1.&.>2@ 8 â�§�ãòÊ�®4È"¬P«H¨dÀ|Ù!È�¤0��� � ÎÃûxû

M6�Iõ'õ`ç��'.����<¤�²�"bìt¤16åì~ú�ìãòeû<¦&¦&%P¤�§"³�³�¯´Ó�¶d÷H¯¥§�¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨�¯�Ô ß ¤|û<%&¦
M6�Iõ3$� 4õ¥¤´��ì'²~ì�ôHõ��Q0�ô�"��8ïûôHõ'õ¥¤1� ìãògû<¦&¦&EP¤�§8¨I©-ª^«�¬~@®H¨�¯vº�¶�©»©q¯vÕPØvÕ~¤|ûxûA2
M�-��Sçtõ`ïûôHõ'õ¥¤�`½ì'(eìãògû<¦>2 � ¤�§8¨I©-ª^«�¬~@®H¨�¯xÁ4³~¿mÊ&¬PÁ@É¸¶YÊ�ÉIÀ�¶d³~É¸¶ ÕPÔ¥¤PF@¦
M�-��Sçtõ`ïûôHõ'õ¥¤�`½ì'(eì~ôHõ��?NA"8çãñxé3�<¤�(gì1� ìãòeû<¦>2 � ¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯¥º°¶I©»©q¯�Õ!á�×v¤'� û � ûAÏ
M�-��������Iõ¥¤56åì;��ìt¤5,�ô�-#-��������'"� ��^C � ô�"��������<¤:²~ìt¤5#�BHs<��.��IsIC7�
�Sïûô����Iõ`ç�¤:(eìt¤�ôHõ��Â`�.�"2BHõPCq6+ HO¼ô��<¤üú�ìãò/.&*&*&EP¤
§8¨I©-ª^«d¬�@®H¨�¯xïP¯ ß Ü�Ø¥¤�24%&D

M+ 
 �"�õ'õ���� 8 ¤1²~ìãòeû<¦&% � ôP¤�§�¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨�¯�Ê~Ù<¬>¬�Åt¯´×´Õ�¤PF@%&¦
M+ 
 �"�õ'õ���� 8 ¤1²~ìãòeû<¦&% � æ¥¤�§�¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨�¯¥ÕPÜ�á¥¤1%HF
M�"�ö`ñ��'-�¤Y(gìãòV.&*&* � ¤ µ�P¶/¬�@®H¨�À»Éd¨�«^Ì3ÀÃ³�©q¶dª�¨d©q¶dÅÃÅtÁ4ª�¿4ÙJ¨d©»¤ �= � �
�'"8ç���� çtõ ô�����"� 4õ� 3ï�$nôHõ��[ô�����"� HC
�`é3$0�8ç����<¤�,)"8ç����� �-�¤ � MÊò`ë�é��Y�qõ����8ç#��.����6 8�� é�$
�8ç����A¤�.&*&* � ì

M�.��0"8ç#��s�� ç�¤16åì � ìãò5.&*&*&.P¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯�×�Ý~Ý�¤ � %&¦
��ô��1ôP¤Ãú�ì'²0ìt¤1`��'�� C$�¤1`½ì'� ìt¤�B*�'"�"8ç#-#-�¤1MÊì'Bìt¤�ôHõ��L±lô���-��'$´¤1��ìãò¹û<¦&¦óû&¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ô´ÝPÖ�¤1E �&�
��ô��1ôP¤uú�ìv²~ìt¤¥B*.��Iõ��sé¥¤� ì´ Ôìt¤¥08ô�ç��2�sé¥¤�²�"bìt¤¥MÊì¥(eìt¤¥�°ô��1ôP¤�(eì¥ Ôìt¤¥ �-t�����<¤v²~ìQð�ìt¤Që& �-#-�������"�.��¥¤�(eì´#Ôìt¤
ôHõ��/N ç#-#-tõ��'"<¤~��ì � ìãò5.&*&*&*P¤�§�¨d©-ª�«4³�¯�ï!¯¥ÕPÜ�Ø¥¤ � û<D&.

��ôHõ��� �-#�<¤1 Ôì � ìãòeû<¦&¦&.P¤�§8¨I©-ª^«&³�¯�ï!¯¥Õ!Ø�Ö�¤ � F@*
��ô�"��� 4õ¥¤�6åìP,®ìãòeû<¦&D&¦P¤:·+«4³~©Ã@ÅÑ®$Òr«&©-À»É¸¶�¨8Ó�«&®>¯v§�¨d©-ª�«4³�¯�Ê�«AÉA¯òÕJÖ´×v¤1.>2 û
��ô�"��� 4õ¥¤�6åìP,®ìãò5.&*&*&EP¤:·+«4³~©Ã@ÅÑ®$Òr«&©-À»É¸¶�¨8Ó�«&®>¯v§�¨d©-ª�«4³�¯�Ê�«AÉA¯3Ô~×�Þ¥¤1.óûxû
�5�Sï����&¤1`½ì1ôHõ��Q0�ô�"�"8ç��<¤1 ÔìPN�ìãò¹û<¦&%óû&¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯�Þ~Þ¥¤1.&%&E

ûxûA2



�D�Iõ'sE�Iõ¥¤�6åìt¤�08ô�"���.'õ`ñ1¤xBìt¤°,4"¸ôHõ��Põ��'"<¤xN�ìt¤�ð�çtõ`ñ��'"<¤;±½ìt¤x0�.`æ`çtõ¥¤��Ôì¥�Ôìt¤°�°ô��� 3ïåæ!�&¤ ð�ìt¤°��ô�ñ�"¸ôHõ`ñ��&¤
 ì CqBìt¤>�5�Sé'õ��'"��<¤!B�ì&`½ìt¤>B% 
 �"8è) 
 ��v¤J ìxð�ì&Bìt¤@ôHõ��mB% �.`ç#-#-��'�<¤@`½ìãò�.&*&* � ¤�çtõûBì&�F$���ôHõ��m ìxð�ì&Bì
B* 
 �"8è) 
 �� b:�����bì½cd¤)â�³'¨d©-ªdÙJÈû¶d³~©�Æf¶�¨dÀp¹&³�Á4³~¿LÄ�¶dª|Ì�«4ªdÈmÁ4³~É¸¶rÌI«&ªG�°¬�©-À»É¼Á4Å H'â�³<Ìdª^Á4ª¼¶�¿JI:ª�«4ÙJ³�¿4é^Ú�Á4¨�¶�¿
µ~¶dÅÛ¶�¨�É¼«�¬'¶�¨<¯�Ä)ª�«<É¸¶¸¶�¿4ÀÃ³J¹H¨m«^Ìr©ÃP¶rÊPÄ;â��þYü'«4ÅñÙ!Èm¶���åE�~ä4¤0���K¦HF&FHÎ!¦&E&.

B=ô��l�5 CKr¤�Bì CqB�ì1ôHõ��QM�-����2���Iõ¥¤'6åì���ìãò5.&*&*HF1¤)Ó�¶d÷<À�¶dëx¨f«^Ì�·+«A¿@¶dªd³QÄ)@®H¨�À»Éd¨�Ý ß ¤|û<.&E
B=ô�"���L�¤'²~ìt¤16� ��0"�Lãñ�.��Is>¤�� ì~ð�ìt¤1ôHõ��Q6+�'L#��.�"���M¥¤�,�ìãò¹û<¦&¦ � ¤)§8¨d©-ª�«�¬�J®G¨<¯xï!¯+Ö�Õ ß ¤1.&*&%
B%�pú:ô�"���M3$´¤1²~ì0ð�ìt¤`ðN �"�"������<¤1N�ì'²~ìt¤1ôHõ��Q0� �.��¼�´¤1²~ì16 ìãò¹û<¦>24¦P¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯3Ü1ÔvÕ�¤�2 ûxû
B%�pú:ô�.`ñ�M�"��<ôHõ¥¤�Bì'²~ì�ôHõ��LkaíO���'-#-�¤Áú�ì'6åìãò¹û<¦&¦&DP¤�§�¨d©-ª�«4³�¯�ïP¯vÕ~Õ�Õ~¤|û<¦>2&2
B%�<ô�P�.�"�õ¥¤´²~ìãòíû<¦>2&2!¤�LtõK0Ôì��&ôHõLN1 
�'"����IõÂb:���|ì½cd¤�µ~«�¬~À»Éd¨aÀ|³Lâ�³�©q¶dª�¨d©q¶IÅ|ÅtÁ4ªf·+Á&©»©q¶dªI¤�#/ �-(ìv24*Q 8 §8¨I©-ª^«4é
¬�@®H¨�À»Éd¨YÁ4³~¿mÊ&¬PÁ>É�¶YÊ�ÉIÀ�¶d³~É¸¶lº�À»Údª�Á4ªd®&¤0���K%óû�Î!%&%

B%�'$��'"<¤1Bì'6åìt¤~ú:ô�-t���'�<¤��Ôìt¤1ôHõ��Q0�L#-#-��Iõ3P�"¸ôHõ��v¤~� ì1 Ôìãò¹û<¦&¦>2!¤�§8¨I©-ª^«4³´¯�ï!¯¥Õ�ÕJÖ°¤1.&%&%
B%�Is�ñ��'"<¤ � ì~±½ì1ôHõ��Q0��Iõ����'"��� 4õ¥¤1 Ôì � ìãòeû<¦&D>2!¤�§8¨I©-ª^«d¬�@®H¨�¯xïP¯�ÕJÖ¥Ý�¤PFJ2 û
B% 
 �"�K) 
 ��v¤¥ Ôìt¤�ú).�P3$>¤°²~ì C7±½ìt¤°,)L��'"��'L��2M��'-�¤ � ìt¤�,4"�$!õ'õ��'-�¤¥²~ìt¤¥`��'-úô�P�"��&¤�,®ìt¤¥`��I�
L#-#-úô�"��v¤��Ôìt¤´�4ôHõ�`�L O��^C
���'-��� 4õ'��¤' Ôìt¤`ð�Ltõ`ñ��'"<¤~±½ìt¤~±6�Sï?���'"�-��'Ltõ¥¤10Ôìt¤��'�"ô�-(ìãò¹û<¦&¦&%P¤fµ�'¶l·3¶�¨¸¨<¶d³J¹@¶dª�Þ�Ö�¤�2

B% 
 �"�K) 
 ��v¤¥ ÔìÁð�ì�Bìt¤¥,�ô�-#.����<ô�.¥¤¥²~ì C � ìt¤� �õ����'"��Sñxñ1¤¥Bìt¤Qð�L#���� 4õ¥¤¥,®ìt¤§ú4 �"� 4õ¥¤¥�Ôìt¤�ôHõ��3,4L#"¸ô�.��v¤ � ìãò
û<¦&%&*P¤�§8¨I©-ª^«�¬~@®H¨�¯�ï!¯3Ü�Ô�á�¤1E&D&E

B*.'sE�'"� �-#-��&¤1²~ìt¤�ú:ô�-t���'�<¤1� ìt¤~ôHõ��/08ô�"��8ïûôHõ'õ¥¤~� ìãò5.&*&*óû&¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯3×�×�Ø¥¤1¦HF&F
B*.'sE�'"� �-#-��&¤1²~ìt¤�08ô�"��8ïûôHõ'õ¥¤1� ìt¤�ôHõ��$ú:ô�-t���'�<¤1�Ôìãòeû<¦&¦&%P¤�§�¨d©-ª�«4³�¯�ï!¯¥Õ�Õ ß ¤PF@E&E
��L��'-#P! ��¸��¤>Bìt¤Fú)M�Ltõ�L�¤J6åìt¤>0� HÐ�ï(�'L������'"<¤>#½ì&0 ìt¤J�
�2M��'$
�1ôP¤`ú�ì&Bìt¤@ôHõ��������'Ltõ�ô��¼���'"<¤!²~ìãò�.&*&*&%P¤°·+«4³�©ÃJÅÑ®
Òr«&©-À»É¸¶�¨8Ó�«&®>¯v§�¨d©-ª�«4³�¯�Ê�«AÉA¯ù¤���.�P`ï?L#�������

��L��'-#P! ��¸��¤vBìt¤§ú)M�Ltõ�L�¤¥6 ìt¤¥0� HÐÁï(�'L������'"<¤v#½ì´0 ìt¤��
�2M��'$
�1ôP¤uú�ìvB�ìt¤������'Ltõ�ô��¼���'"<¤�²~ìt¤¥�"ö�"�õ3P!�'"8ñ��'"<¤�`½ìt¤
ôHõ��L��L��'P��Iõ`ï( �"8ñ��Iõ¥¤�6åìãò;.&*&*>2!¤5§�¨d©-ª�«�¬�@®H¨�¯�ï!¯vº�¶�©»©q¯ ß × ß ¤1��%óû

��L��'-#P! ��¸��¤'Bìt¤0ú)M�Ltõ�L�¤16åìt¤'²>ö������&¤�Bìt¤1ôHõ��QB+ôHõ���M��'$�¤�(eìãò5.&*&*óû&¤�§�¨d©-ª�«4³�¯v§8¨I©-ª^«d¬�@®H¨�¯~Ô´Ý~Ý�¤1.>2 �
�"ö�"�õ3P!�'"8ñ��'"<¤!`ÔìJ(eì@ Ôìt¤ ú)M�Ltõ�L�¤!6åìt¤J(RL����Iõ�M�ô�.��'"<¤óð�ìt¤@M�L�����-��'"^C � ô���Lãñ1¤PBìt¤JB% ��0Lãñ�-#LúôHõ�L�¤! Ôìt¤!��L��'P!�Iõ`ï( �"^C
ñ��Iõ¥¤'6åìt¤������'"�s�Lt�´¤1B�ì`ð�ìt¤�ôHõ��+�JsE�'L 8 �'"��<¤~ëíìãò;.&*&*>2!¤)§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯�Ö ß ×¥¤1¦ � û

k�ñ�.�"¸ôP¤�MÊì�ôHõ��/�F��M�L��1ôP¤1MÊìãò¹û<¦>24DP¤�Ä)Ù1ÚdÅÛ¯�«^Ìr©ÃP¶�§8¨I©-ª^«&³�¯�Ê�«<ÉA¯;«^ÌrïJÁ�¬'Á4³?Ü�á¥¤ � E
k�-#Lt�&ôP¤'(eì�ôHõ��+k�"�Lãñ�-#LúôP¤1� ìãòeû<¦&¦&.P¤�§�¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨�¯�Ü�×1Ö�¤PF@D&D
� ô��óñ��'���<¤�`Ôì'� ìt¤�,4"¸ôHõ��Põ��'"<¤1N�ìt¤~���¸ô��!�'- 8 �'-��0�<¤1MÊì�6åìt¤~����"� 3ïQ¤~��ì�(eìt¤0ë&�'"��'P��'$´¤~��ìt¤~ôHõ��LM+ 
�'"�õ��'"<¤�`½ìãò

û<¦&¦&¦P¤�§8¨I©-ª^«4³´¯�ï!¯¥Õ�Õ1Ý´¤|ûIF@¦&*
� ô��� >ôHõ¥¤ � ì�ôHõ��Q�� �"��0-#.'õ��v¤�SUT#V5.&*&*&.P¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯3×�Ý ß ¤1%>24*
� ô�-#-úôP¤NW�T1ôHõ��K���¸ô�M�-��'"<¤���T'NXT#VZY<¦&¦�[P¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯=Ö�Õ!á�¤PF�YIF

Y�Y<%



� ô��¼�3.�Ltõ�L�¤��/Tt¤; °��L#-úôP¤)±@Tt¤;,4-�����M�ôP¤� \Tt¤)]:ô����'Lúô�"�L�¤�]�Tt¤)]:ô�$@ô������&¤�#@Tt¤)]4 �-#-������<¤;B^Tt¤;`lô�_?LúôHõ�L�¤7W�Tt¤/���
� "� ���"�L��<¤86�Tt¤"`��I�J���'"<¤"0\Tt¤��0L�B=ô�"��<ôHõ3�� 4õ�L� '¤ � Tt¤�W~ô�"�"��'-#-�¤�`6Tt¤�±�L#-#-#Ltõ�a�M�ô�_Q¤ � Tt¤l±�.�Ltõ� �.�ô�"��v¤8�bTt¤
0�ô�_?_(�'"<¤	W�Tt¤�Mrô�. 8 �'"<¤� UTt¤�0+L#-#-�¤:#@Tt¤:B+ô�"����<ô�.��v¤�BcTt¤�B% ��0L#a�-#LúôHõ�L�¤� UTt¤�B*.�-úô��<¤�±@Tt¤��� �"���M¥¤ � Tt¤
�  ��� A��L��&¤!`@Tt¤@6+ ��2���'����L�¤&(	Tt¤@6� E$��'"<¤�W4Tt¤!�PôHõ3��Ltõ¥¤ � Tt¤P�
��M�_�.���sE�'"<¤P6\Tt¤J��L#_( 4õ��v¤!±@Tt¤@#/ �-úôP¤ � Tt¤>Nðô�-#-��'"<¤
�/Tt¤�ôHõ�� �  ����<ô�-#L�¤1B^T#V;.&*&*&.P¤fµ�P¶r·=¶d¨¸¨�¶I³J¹@¶dª�Õ�ÕPØ¥¤>Y

� �'-#-��'a�"�Ltõ�L�¤�(+T1NdTt¤�,�ô�-��0KZLtõ¥¤´²�T� UTt¤�,4"� �a@ôHõ¥¤>]�T��/Tt¤�08ôHõ��2 4õ¥¤�B^T1BcTt¤~ +P!�'-�¤��UT � Tt¤�W��'"�-úôHõ��v¤¥±@T1²�Tt¤
���'_ûô�-úôP¤10\T',�Tt¤~��M�ôEKr¤�±@Tt¤1ôHõ��G`5"� �-úôHõ��v¤N`6T'0UT#V;.&*&*>2!¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯ ß ×�á¥¤>Y�Y�Y<¦

� �'"����� 4õ¥¤"��T�(	Tt¤"±��'P�ô�-#-��&¤	`6T)6�Tt¤�B%�A±�"��'a� �"<¤ � T)²�Tt¤�(/�0K:ô�"����<¤8��Tt¤�ôHõ�� �5 4õ����1ô�-��&¤�]�T5²�T#VeY<¦&%HF1¤
§8¨I©-ª^«d¬�@®H¨�¯xïP¯3Ü1á ß ¤1.&%&¦

� �'"����� 4õ¥¤~��T'(	Tt¤�BG.�"���M�$�¤1`@TN]�Tt¤'M�"�sE�'_?Ltõ����
L�¤'NdTt¤'6+ ���M¥¤1B^Tt¤1ôHõ��/6	L��I���&¤�BcT'²�T#VZY<¦&¦&%P¤)§8¨d©-ª�«4³�¯�ïP¯
Õ�Õ ß ¤�.HFJ24E

�  <�
L���M¥¤5B^T���Tt¤5���� 4õ��&¤;²�T�BcTt¤7])M�.�"���M3K4�'-#-�¤:(	Tt¤ � K)�'L#P!�'-�¤;(	T;±@Tt¤xN1 �-gf�"��&¤;B^T�±@Tt¤�,�ô�P�-��'"<¤�,�T��/Tt¤
�9õ����'P��'�� �.�Kr¤�6�Tt¤'B%�<ô����&¤1B^T'6�Tt¤1ôHõ��/NJM�L#��õ��'$´¤',�T� \T#V;.&*&*>2!¤�§�¨d©-ª�«�¬�@®H¨<¯�ï!¯ ß�ß Ø¥¤N[HF@D

� "� 4õ�Lt�´¤'�bT'�hT#VZY<¦&E&%P¤5â�iI÷4¶�¨d©-ÀÃ®>Áj�:ª�¿@¶d³~Á3µ1ª�Ù'¿>«4÷G«¸¹>«��rª�ÁH¨d³~«¼¹>«�ÿ¥³~Á&Èm¶I³1À��rªd®4Èa¨¸ÇH«lk"§�¨d©-ª�«^Í�i�À-Éd'¶�¨¸ÇH«�k
��Ú�¨�¶Iª�÷GÁ>©�«4ª�ÀÃÀ°Ü1Ø�¤1.&*&%

6"ôH�� CK	���
L�¤9]�T°(	Tt¤;�
��M3.�-ts>¤5�\Tx��Tt¤�N1 �-t�´¤;��T�²�Tt¤�ôHõ��^`D�����¸ôP¤ � T#V$.&*&*&DP¤3§8¨I©-ª^«d¬�@®H¨�¯:ïP¯;º�¶�©»©q¯ ß Ö~Þ¥¤
�/Y�Y�Y

6+�'L 8 �Iõ������'Ltõ¥¤�(	T�]�Tt¤°NJL#-��� 4õ¥¤&`6T°�/Tt¤x,4.�"����&¤�,�T5W�Tt¤�B*�Is�a��'"<¤ � Tx±?Tt¤�ôHõ��� +-#���Iõ�M� HÐ�¤�NdT�²NT#VQY<¦>24*P¤
§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯~Ö�¤�[&E>2

6	L��I���&¤�±?T'0\T1ôHõ��Q�D�'P� 8 ���
$�¤'B^T'²�T#VZY<¦&%&EP¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯3Ü1á~á¥¤1D0Y<%
6+ �.��2���'-� ��<¤ � Tt¤>�5L��0_ûôHõ¥¤�]�Tt¤3]).�P3$>¤>²NT C7±@Tt¤>B% �"����'-��<¤@±@Tt¤&ôHõ��$B* 4õ'õ��'�<¤J±?T#V�.&*&*&*P¤~§8¨I©-ª^«&³�¯P§8¨d©-ª�«�¬�J®G¨<¯
Ô~×1Ö�¤5Y�YE[HF

6+ �.��2���'�<¤x±?Tt¤���ô��� �_�P!�&¤/W�Tt¤ � .�a��'�<¤ � Tt¤50+.�P�Ltõ¥¤x�UT°�UTt¤;±��Iõ��0"� 4õ¥¤�(	Tt¤RW�.����� '¤R`6Tt¤x �"����Iõ�ô�.�-#�<¤�6�Tt¤
])M�ô�"��� 4õ¥¤1²�Tt¤�WN�<ô�.���"�L��'"<¤ � Tt¤�±�L#a@ôHõ¥¤ � Tt¤'M6�'"�õ¥¤ � T � Tt¤'�°ô�a�"¸ôHõ�a��&¤1 \T CqB^Tt¤PB+ô������&¤ � T C � Tt¤'B* �.�L#-#-��'�<¤
`@Tt¤x6"ô�P�ô�.��v¤�`UTt¤�6"ô�P! �.¥¤ � Tt¤;���¸ô��0-��'"<¤�(	Tt¤xôHõ�� � Ltõ��<¤�±@T#V$.&*&*�[P¤mLtõ � T��7T¥NJLts�Ltõ� EKZL���M ôHõ���`UT
,� 4õ�ô����'Ltõ�L)b:�����ET½cd¤�§�¿>Á�¬´©-À|÷H¶;�°¬�©-À»É¼Á4ÅvÊ~®G¨I©q¶dÈ µ�¶�Éd@³�«4Åp«¸¹4À»¶d¨�â�â�¯>�¿4À-©q¶�¿/Úd®cn?À�iIÀÃ³~«4ë�À»Éd>þ°Ä�¶�©q¶dª8º5¯tý
ì"«4³~Á>É¼É�À|³1À|þxÆf«4Èû¶d³1À»É¼«@¯¥Ä:ª^«<É�¶¼¶�¿4ÀÃ³J¹H¨m«^Ìr©ÃP¶rÊPÄ;â�)þrü'«&ÅÑÙ!Èû¶��1å�o��>¤0���cYIF@*AÎpYIF@¦

6	.��2���'L#-�¤P`UT#V�.&*&*�[P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯�Ô~Þ´Ý´¤>YE[�[
�PôH�� '¤¥��Tt¤ � ô�_ûô���M�L#�¸ôP¤>`6Tt¤´Mrô��¸ôHsAôP¤¥0UTt¤�B*L#$@ô��¸ôP¤!`6Tt¤�k"�4ô�_( ��� '¤ � T�M?Tt¤�0� 4õ��1ôP¤vB^Tt¤�W�.4O=L#$� ���M�L�¤!`6Tt¤
`D�'"¸ô��1ôP¤~0\Tt¤�Mrô�_ûôHsAôH��L�¤�`6Tt¤�²�LúôHõ�a1¤ � Tt¤10�ôHõ�ô�K:ôP¤N`6Tt¤1ôHõ��Kk"õ�ôH�&ôP¤�`6T#V5.&*&*&EP¤�ÒYÁ&©-Ù!ª�¶�Ö~Ô1Ö°¤1¦&¦&E

�PôHõ����'-#-�¤~±@Tt¤PNA"�L#a�M��<¤�B^Tt¤1ôHõ��jW� �"������'"<¤~²�T'6�T#V;.&*&*�[P¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯¥º°¶I©»©q¯3×1Þ~Ø¥¤'�vF@E
�
��M�_?L��0�^CqMrô�-��'"<¤>`6T�0UT#V�Y<¦&D&EP¤lº¥Á&³~¿>«4Åp©-é-ì�q4ªd³'¨d©q¶dÀÃ³'þ5ÒY¶dë Ê´¶Iª�À�¶�¨¸þ6I:ª�«4Ù<¬ ü~â¸þ$ü'«&ÅtäGþ�Ê~©�Á4ª�¨aÁ4³~¿�Ê�©�Á4ª
¾�ÅñÙ@¨I©q¶dª¸¨I¤�����"�Ltõ�a��'"<¤����'K �  �"��

�
��M�_?L��0�^CqMrô�-��'"<¤p`6T'0\T#V�Y<¦&%&.P¤5º�Á4³~¿>«4Åp©-é-ì�q4ªd³'¨d©q¶IÀ|³'þ�Òf¶dë Êv¶dª�À�¶�¨�þZI:ª�«4ÙA¬[ü~â¸þrü'«4ÅÑæPÚ�þ;Ê~©�Á4ª�¨rÁ4³~¿$Ê�©�Á4ª
¾�ÅñÙ@¨I©q¶dª¸¨I¤�����"�Ltõ�a��'"<¤����'K �  �"��

�
��M�.�-#���&¤�`@T'0UT#V	Y<¦&E&DP¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯�ÕPÜ1Ô�¤1.&E&*

Y�Y<¦



�
�2M3.�-ts>¤~ \Tt¤'�5�Iõ'sE�Iõ¥¤~6�Tt¤��
�2M�_?L��0�<¤N`6Tt¤�ôHõ�� � "� 
�'���'-�¤�M?T#VZY<¦&%0Y&¤)§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯~Þ�×v¤1¦HF
�
�2M3.�-ts>¤~ \Tt¤ � "� 
�'���'-�¤�M?Tt¤1ôHõ��+�
��M�_?L��0�<¤N`6T#V+Y<¦>24%P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯ ß Ö�¤'�/YE[
�
�'KZL#-� '¤PB^Tt¤�])M3.�"���M�K)�'-#-�¤~(	Tt¤'M�.�"���s>¤1��Tt¤'±6 ����<¤JNXT!BcTt¤'ôHõ���0� 8 õ��'"<¤ � T#V�.&*&*HF1¤x§�¨d©-ª�«�¬�@®H¨�¯�ï!¯ ß Ø~×¥¤
.&%&E

��M��'��M��'"��v¤~`@T���Tt¤N])-úô�.������Iõ¥¤1B^T'²�Tt¤�ôHõ��QM�.�"���s>¤���T1(	T#V5.&*&*0Y&¤:Ê´ÉIÀ»¶I³~É¸¶�Ü�Þ~Ü¥¤>Y<E0YE[
��L����2�<¤'�/Tt¤1`�. 8  �.�"<¤'(	Tt¤�ôHõ��jW� �"�������Ltõ�L�¤�B^T#V;.&*&*&*P¤�§8¨I©-ª^«4³´¯v§8¨d©-ª�«�¬�J®G¨<¯�Ô�×1á�¤1E&¦�[
��L#-t�&ôP¤'`@T16�T'ôHõ��*]4 �"�õ��'-#-�¤~BcT'(+T#V	Y<¦&¦&.P¤�§8¨I©-ª^«d¬�@®H¨�¯vº°¶I©»©q¯�á¥Õ~¤1%&D&E
��L#_( 4õ¥¤�BcTt¤�W��'-#-#L�¤~BcTt¤'B=ô�����L�¤PB^Tt¤p]:ô����¸ô�"<¤'�7Tt¤�ôHõ��jW�L�����M��'"<¤�²�T#V	Y<¦&%�[P¤�§�¨d©-ª�«�¬�@®H¨�¯�ïP¯3Ü ß~ß ¤1D&.�[
��L#_( 4õ¥¤�BcTt¤'6+L#a�M�Ltõ�LpC=]4 �M��Iõ¥¤�±@Tt¤p]:ô��2�¸ô�"<¤'�/Tt¤�ôHõ��jW�L����2M��'"<¤1²�T#V	Y<¦&%0Y&¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯3Ü~×´Õ~¤1E&E&.
��_?L#��M¥¤�BcT' UT1ôHõ��Q,�ô�-� 4õ�ôP¤1�/T#V5.&*&*&DP¤)§8¨d©-ª�«�¬�J®G¨<¯�ï!¯ ß Ö~Ø�¤PF@¦0Y
��_?L#��M¥¤°BcTv UTt¤&]4 �M��Iõ¥¤�`@Tv0\Tt¤°±�.¥¤�B^T>W4Tt¤�6+ �P�Ltõ��� 4õ¥¤°6�Tv`@Tt¤¥(��&ôHõ��<¤��UTv6�Tt¤°ôHõ����
��M�"¸ôHõ¥¤ � T�±@T#V
.&*&*HF1¤�§8¨I©-ª^«�¬~@®H¨�¯�ï!¯ ß Ø�Ø�¤1¦>24.

���¸ô�"��´¤'`@T � Tt¤'NrM�L#��õ��'$´¤1,�T' UTt¤����¸ô�����.'õ¥¤1M?Tt¤1ôHõ��/N1 
 
�v¤'M?T#V5.&*&*&DP¤�§8¨I©-ª^«d¬�@®H¨�¯�ïP¯ ß Ö�Þ¥¤1¦&*&*
�����'Ltõ�ô��¸���'"<¤�²�Tt¤	])M�Ltõ�L�¤�6�Tt¤)��L��'-#P� 
�¼�´¤:BcTt¤)��ö�"�õ�P��'"�a��'"<¤�`UTt¤)0� HÐ�_(�'L������'"<¤:#@Tt¤)0+.�"�s&¤:²�T CqB^Tt¤�ôHõ��
�
�'_(�Iõ� <�´¤1`@T#V5.&*&*&DP¤�§8¨I©-ª^«&³�¯v§8¨I©-ª^«�¬~@®H¨�¯�Ö�× ß ¤>Y<*0YE[

�����'��M��Iõ��2 4õ¥¤p]�T1,�T1ôHõ��Q0� �P�P��<¤'6�TPNdT#VZY<¦&D0Y&¤�§8¨I©-ª^«&³�¯�ï!¯ ß�ß ¤>Y<%&D
���� �-#���&¤' UTt¤P,4"¸ôHõ��Põ��'"<¤'NXTt¤P,4"¸ôHõ��0-�¤',�Tt¤ � Ltõ'õ����¼���'"<¤�0UTt¤'ôHõ��Q±�"��'P��'-�¤'(+T!M?T#V;.&*&*HF1¤5§�¨d©-ª�«4³�¯�ï!¯vÕPÜ1á�¤
24D&E

`& 4��.'õ�ô�a@ôP¤~ \T�`6T1ôHõ��G`�M� �_?���� 4õ¥¤�6\T!�hT#VZY<¦>24¦P¤�§�¨d©-ª�«�¬�@®H¨�¯�ï!¯3Ü�Ü�Þ¥¤1E&%�[
Nðô�-���M¥¤� UT�²�Tt¤v,4.�"��� 4õ¥¤vBcTv±@Tt¤´0+$
-úôHõ��v¤´ \T�6�Tt¤´ôHõ��=6+ �P�Ltõ��� 4õ¥¤¥±@T#V�Y<¦&¦&%P¤$·+«4³�©ÃJÅÑ®mÒr«&©-À»É¸¶�¨YÓ�«4®@¯
§8¨d©-ª�«4³�¯�Ê´«<ÉA¯=Ô�Ø¥Õ~¤�DHF@*

Nðô����'"�_ûôHõ'õ¥¤�6\Tt¤x0� HÐ!_(�'L������'"<¤�#UT°0\Tt¤/])M�Ltõ�L�¤x6�Tt¤�ôHõ��Â�
��M��'$0�1ôP¤7]�T�B^T#V�.&*&*&%P¤=§�¨d©-ª�«�¬�@®H¨�¯�ï!¯ ¤
��.�P�_?L#�������

N1�'a&õ��'"<¤1NXT#V	Y<¦&¦HF1¤�·+«4³�©Ã@Åñ®fÒr«>©-À-É¸¶d¨�Ó�«4®@¯v§8¨I©-ª^«&³�¯�Ê�«<ÉA¯3Ü´ÝPØ�¤�.&.&¦
NJM�L#�����'�<¤1`@TN]�T1,�T1ôHõ��/�&ôHõQ,4"����1ôP¤1�bT�±?T#VZY<¦&%&*P¤:·+«4³�©ÃJÅÑ®aÒY«&©-À»É¸¶�¨8Ó�«4®@¯v§�¨d©-ª�«4³�¯�Ê�«<ÉG¯òÕ!Þ�Üv¤PF@D>2
NJL#-��� 4õ¥¤&`6T¥�/Tt¤DW~ôHs�L� '¤x±@T�±@Tt¤�²@ôGÐ>�&¤�`@Tt¤°M�-��'Ltõ�_ûôHõ'õ¥¤�`@Tt¤�NA"�L#a�M3�<¤�(	T¥�/Tt¤xôHõ����5 CKr¤&W�T¥²�T#V;Y<¦>24¦P¤
§8¨d©-ª�«4³�¯v§�¨d©-ª�«�¬�@®H¨<¯´Ý ß ¤1%&D

NJL#-��� 4õ¥¤�`6T~�7Tt¤~B%�Is�a��'"<¤ � Tv±@Tt¤v±lô�"��Põ��'"<¤!W4TpW�Tt¤�ôHõ��+BGL#-tõ��&¤´`@T�M?T#V6Y<¦>24*P¤l§8¨I©-ª^«&³�¯�§�¨d©-ª�«�¬�@®H¨�¯ ß ¤
[&DHF

�  �"����&¤�0\TPNdT1ôHõ��K�
 4õ'õ�M�ô�-#���'"<¤�]�T#V�.&*&*&.P¤�§8¨I©-ª^«�¬~@®H¨�¯�ï!¯3× ß Þ�¤1%HF@D
� Ltõ'õ����¸���'"<¤10UTt¤!B%�C]:ô�.�a�M�"��<ôHõ¥¤'B^T!²NTt¤PôHõ��?NJL#-t�
Ltõ�a1¤!,�T! \T#VZY<¦&¦�[P¤&Ltõ/(	TP0\TP�5�I�
$�ôHõ��?²�T'�hTJ�5.'õ�Ltõ��
b:�����ET½cd¤�Ä)ª�«&©�«H¨d©�Á&ª¸¨fÁ4³�¿aÄ)ÅtÁ4³�¶�©Ã¨8â�â�âd¤0���/F@.&¦AÎ@F@¦&E

Y<.&*



t u � �Rv uxwRuxy z �D{ �}|

~@���3���D�7�!���A�����
�8ô�_(� �/�'"¸ô?�UT��� HÐ!_(�'L������'"
`lô����� 89� L#"���M �+ôE$����'�'¤>Y<¦����
� -úô����� 8R� L#"���M �G.'õ�L��2M¥¤ � ô��&ô�"�LúôP¤�±��'"�_ûôHõ�$
�8ô���L� 4õ�ô�-#L#�F$ ±��'"�_ûôHõ

�?�7�)�0�p�����D�
� ��M� 
 �-
Y<¦����?�+Y<¦����0V
±�"�.'õ����2��M3.�-��aô�_}�=ô�"�Lúô�M�L#- 8 ��-úô���s>¤p�G.'õ�L��2M

Y<¦����U�+Y<¦����0V
�� �-úôHõ�������M�.�-��&¤�k�P!�'"�M�ô�.����Iõ

Y<¦����U�+Y<¦&¦��
V
���'Ltõ�"�L���M0�����'Ltõ��h�7±�$
_�õ�ô���L#.�_Q¤´k�P!�'"�M�ô�.����Iõ

� ��.��0$
Y<¦&¦��\�)�������0V
� M�$
��L�����ôHõ��j������"� 4õ� �_�$Qô��	��M��6�+.�M�"l� � õ�Lt���'"���L#�¸ó��l� �  
��M�.�_

`�L#��-� �_ûô
�������U�)������[0V

  µ�P¶¢¡1«4Ù!³J¹ ¾�ÅñÙJ¨d©q¶dª+À|³ · ä�£3é$Ó�¶¼¿>¿@¶d³1ÀÃ³J¹HþmÆlÀ|¨d©�Á&³~É¸¶�þmâ¸·?ê Á&³~¿Â©ÃP¶^��É¼É�ÙJªdª�¶I³~É¸¶ù«^Ì
¾�ÀÃª^É�ÙJÈa¨d©q¶IÅ|ÅtÁ4ª8ÆrÀú¨�Ç<¨�¤�ô��Z��M���������"� 4õ� �_?L����2M����+¥9õ�����L#��.��+���'"	�+.�M�"l� � õ�Lt���'"���L#�¸ó��l� �  
��M�.�_

`�M�����L��
������[U�/��"������Iõ3�EV

  µ�P¶oê¥«4ªdÈmÁ&©-À-«&³ «^Ìo·=ÁH¨¸¨dÀ|÷H¶�Ê~©�Á&ª¸¨�¤�ô��d��M��¦������"� 4õ� �_?L��2��M����§¥9õ�����L#��.��X���'"§�+.�M�"l�
� õ�Lt���'"���L#�¸ó��l� �  ��2M3.�_

YE�0Y


