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ACBED�FGBEHIBED�JIKMLONQP�POBERTS UWVXB�P�Y[Z\BE]XB^Z_P`L�BEH?aXBEb�ScBed
]XNQD>d�B�f^NQHIg�g�Y[FhBEHIBED�J[KWLiNjP�POBED0kml�STJIV�g�D�d�B^BED�noD\pqZXY[r,NQHIScKsN�t
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H[BEY?]_BEY[V\YIS U~aXSTD�a	]XNQD>d�B�aXYWNXNQd+]XNQD,d�Z\KEHIZXY
NXNjD>d�B^��NQHIL�ZXRTSTBEV_B��:D�ST]XBEYIJ[STH[BeScH?f:S UWr>BEa_BED0k
]_ZXRTaXBeD�J?biBeJ[RTg�STH?]XNQD+L�BEHz�hZXRTRTBEa_B�]XNjD`�:BEKwNjD�BED

STD>L�BEHzZ_PiBED\biN_NQY?HIB�]_BEY[d�BEd�STaXBED
ZXP,FhZ�BeD�J[diNja��w��J[BEP�H[BEr�bOBEY��s�X�_��k
d�BEJ?DiNQr+STd�diNQa_J5ZXr���t��X��g�g�Y?P�YIBEKESTBEJsk
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Ä?L�B�FhZXYIV*d�BEJIKEY[STbOBEd
STD�H[L�ScJ�HIL�BEJIScJ�STJ�PiNjY[H�ZjpÀHIL�B,Y[BEJIBwNQYIKWL
P�YIZXa_YMNQr+r>B�Zjp�H[L�B
Å f�NjH[STZXDiN_NQR?noD�JIH[STH[g�g�H�]XZ\ZXY��^BEYID\p¢Æ\J[STKwN�BED�Ç:ZXaXB~¥ÈACD�BEY[a_ScB�É0Æ\JIScKsN�ÊËf:no�^Ç�A5ÉCÌEÍhSTD
Î r+J[HIBEY[diNjr�kmÄ?L�B>fzBeH[L�BEYIRËNQD�d�Jst�Ä?L�B,NQg�HIL�ZXY�FÏNjJ^ÐiDiNjD�KESËNQRTRTÆ�J[g�P�PiZ_Y[HIBEd�b�Æ�H[L�B
Å·Ñ H[STKWL�HIScD�a�]XZ\ZXYhÉ�g�D�diNQr+BED�H[BeBERiÒ:D�d�BEYIÓEZ\BEV>d�BEYÏ��NQH[BeY[STB�ÊqÉ0Ò^��ÌEÍTk_F?L�STKWL�ScJ�p¢g�D�d�Bed
b\Æ>HIL�B Å f:BEd�BEYIRËNQD�d�JIB�Ò:Y[a\NQD�STJMNjH[STB^]XZ\ZXY?l*BeH[BED�JIKWLiNQP�POBERTS UWV`Ò:D�d�BEY[ÓEZ\BEV*ÊÔfzl�Ò^ÌEÍTt
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å æèç#éºêëç#éíì

¯W¡2©w�Q�0¸2�5îQ©s ¢�O¡ ï
ï ð^ñC¨��QòôóC�Q�0¸0�5îj©w q�i¡* q¡�¡C¤��C©s�Q ¢¡2��îsñ7¨��Q«i¤�¸�îQ�C�Q�Q¤\¡0©^ q¡0©s¤��Q¨OîQ©s ¢�O¡5Ã õ
�_tc�#f:BEg�H[YISTD�Z�d�BEBEP�ScD�BERËNQJ[HISTK�JIKwNQHIH[BEYISTD�aöt^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �
�_t ×÷�hLiNjY[r�P�Y[Z\d�g�KEH[STZXD#t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
�_t �÷É�YMNjaXr>BeD�HWNQHIScZ_D�ZQpCKMLONQY[r�ø\giNQYIV\Jöt�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �s�
�_t Ø �hLiNjY[r+BEd>LiNjd�Y[Z_D,d�BEKwNsÆ,t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ×_�
�_t � Õ NQKWV\aXYIZXg�D�d,P�YIZ\KEBEJ[JIBEJùt^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ×��
�_t �÷�hg�YIY[BED\H:J[HMNjH[g�Jùt^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ×_×
�_t ú÷�,Z_D\H[B��?NQYIRcZ	aXBeD�BEYMNjH[Z_Y[Jût�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ×_ú
�_t ú�tT� ���?�zn[�¼��Ò:f t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ×_ú
�_t ú�t�× ü\ACÄ?Ä Î t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_×
�_t ú�t�� �:STJ[Keg�J[JIScZ_D­t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �jØ

ý ð�±�Á'¦�þ�µ*¨�óCó7¨��Q¨�©w�5Ã ÿ��
×�tc�ù�hZ_D�KEBEP�HIgiNQR2d�BEJISca_D t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_ú
×�t × f:BEg�H[YISTD�Z�biBsNQr t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�
×�t �÷ACr�g�RcJISTZXD�HMNjY[a_BEH�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\×
×�t Ø÷Ç:B���NQaXZ_DiNQRmJIPiBeKEH[YIZXr>BeH[BEY�t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�
×�t �÷É2STb�Y[B^HIYMNQKWV_BEY[J*t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�
×�t �÷�?NjRcZ_Y[STr>BeH[BEY�t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø_Ø
×�t ��tT� A�RcBeKEH[YIZXr`NjaXD�BeH[STKzJIBEKEH[Z_Y`t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�
×�t ��t�× Ç^NQd�YIZXD�STK^J[BeKEH[Z_Y>t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�
×�t ��t�� �2BEYÈp¢ZXYIr`NjD�KEB t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t Ø\�

×�t ú÷�,g�ZXD,J[POBEKEHIY[ZXr+BEH[BeY>t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�t ú�tT� ��NQaXD�BEH[J�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ���
×�t ú�t�× �:YIS·pqHGKWLiNjr�biBEYIJ t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_×
×�t ú�t�� Ñ H[Y[BsNQr>BeY?H[g�bOB^KMLONQr�bOBEY[J�t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�t ú�t Ø Ñ KESTD�HISTRcRËNjH[ZXYIJ�t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �jØ
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×�t �÷�?NjRcSTb�YWNQHIScZ_D t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�t ��tT� �?NjRTZXY[STr+BEH[BEY�t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�t ��t�× �¼g�ZXD,J[POBEKEHIY[Z_r>BEHIBEY�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�

×�t � ÄCY[STa_aXBEYhJ[Æ\J[HIBEr t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�tc�s�­�^NQHWN�NjKEø\g�STJ[STH[STZ_D>J[Æ\JIH[BEr t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
×�tc�_��Ò:D�RTSTD�B^r>Z_D�STH[ZXYISTD�a%t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �jØ
×�tc�_�XtT��Ç:STJ[H[Z_aXYWNQr>r+S·D�a/t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �jØ
×�tc�_�Xt�×�Ç:STJ[H[Z_aXYWNQr ]\STBEF?STD�a t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�

ÿ �+¨�©s¨�¨�¡C¨����0ÃE oÃ ���
��tc�#noD\H[YIZ\d�g�KEHIScZ_D�t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_ú
��t ×÷�,g�ZXD,H[YWNQKWV>YIBEKEZXD�J[H[YIg�KEHIScZ_Döt�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ú_�
��t �
	5BeY[H[B��>ÐOD�d�STD�a�t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ú��
��t Ø÷�^STD�BEr,NQH[STKwNjRi]XNjY[SËNQb�RcBeJ t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t újØ
��t �
��g�D,J[BERTBEKEHISTZXD t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t újØ
��t �÷AC]_BED\H?J[BERTBEKeH[STZXD%t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ú_�
��t ú÷�hZ_r>PiNjY[STJ[Z_D�ZQp7dONQHMN�NjD�d��,ZXD\HIBÀ�?NjY[RTZ t�t^t^t�t^t�t^t�t^t^t�t^t^t ú_�
��t �
��BEKEZXD�J[H[YIg�KEHIScZ_D�NQD�d`HIY[STaXa_BEYzNQKeKEBEP�HWNQD�KEB�KEZXYIY[BEKEHISTZXD t^t�t^t^t�t^t^t �jØ
��t � Õ NQKWV\aXYIZXg�D�d,BE]XNjRTgiNQHIScZ_D�t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
��tc�s�­�:STJ[KEg�J[J[STZ_D¼NjD�d,J[g�r+r`NjY[Æ,t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t ���� ¦ ¤ Ãe���¢©QÃ �Oõ
ØOtc�#noD\H[YIZ\d�g�KEHIScZ_D�t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
ØOt ×÷���?�:n[�,�^Ò:f�diNQHWN9t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
ØOt �÷É2STH[HIScD�a�P�YIZ\KEBEd�g�YIB­t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
ØOt Ø É2ST]XB^PiNjYMNQr+BEH[BeY5ÐiH#t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �_�
ØOt �÷É�ZXg�Y?PONQYMNjr>BEHIBEY�ÐiH[J,t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �w�_�
ØOt �÷É2STDiNQROÐOH t�t^t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �w�_×
ØOt ú÷�hZ_r>PiNjY[STJ[Z_D�F?ScHIL,ZXH[L�BEY?B��\PiBeY[STr>BED\HIJ t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �w�_�
ØOt �÷Ò:g�HIRcZ\Z_V t�t^t^t�t^t^t�t^t^t�t�t�t^t�t^t^t^t�t^t^t�t^t�t^t�t^t^t�t^t^t �X�s×
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Ä?L�B?NQSTr/ZQpiZ_g�Y0FhZXYIV�STJ2H[Zzg�J[BhH[L�B?�hÇ�Ò��h� Ñ B��\PiBEYISTr>BED\H��T�! NQHC�?A"�?f�HIZzr>BsNQJ[g�Y[B
H[L�B5J[HIYMNQD�aXBED�BeJ[JCKEZXD\HIBED\H0ZQp�HIL�B5D\g�KERTBEZ_D�]\SËNhD�BEg�H[Y[STD�Z?STD�d�g�KEBEd�d�BEBEP	ScD�BERËNQJ[HISTK7KWLiNjY[r
P�YIZ�d�g�KEH[STZ_D0t0Ä?L�BGJIH[YMNjD�aXBhø\giNQYIV^d�STJ[H[YISTb�g�H[STZ_Dzpqg�D�KEHIScZ_D�LiNjJ7bOBEKEZ_r>B5STD^Y[BeKEBED\H5ÆXBsNQY[J
NQD,STD�KEYIBwNQJISTD�aXRTÆ�J[STa_D�S ÐiKwNQD\H?KEZ_r>POZXD�BeD�HhZQpCH[L�B�D�g�KERTBEZXD,STD\H[BEYIDiNQRmJIH[Y[g�KEH[g�YIBXt
�hLiNjY[r P�YIZ�d�g�KEH[STZ_D­STJ'NjD­STr>POZXYIHMNjD�H^HIBEJ[HIScD�a�a_Y[ZXg�D�d*p¢Z_Y�POBEYIH[g�YIbiNQHISc]_B$#��?�

d�g�B	H[Z,HIL�B�RËNjY[aXB�KEZXD\H[YISTb�g�H[STZ_D,p¢Y[Z_r9aXRTg�Z_D\¥|STD�STHIS NjH[BEd,d�SËNjaXYMNjr>Jst?noD�NQd�d�STH[STZXD0kOg�D ¥
d�BEYIJ[HWNQD�d�STD�a�H[L�B�H[L�YIBEJ[L�Z_RTd�biBeLiNs]\ScZ_g�Y>NQJIJ[Z\KESËNQHIBEd�F?STH[L�H[L�B�L�BwNs]\Æ­KWLiNjY[rôr`NjJ[J
STJ^KEY[STH[STKwNjR5H[Z,HIL�B�B��\H[YWNQKEHIScZ_D�ZjpÏHIL�B�FhBwNQV�r+S%��STD�a�NQD�aXRTBXkmJIScD'&)(+*�kOp¢YIZXr9D�BEg�H[Y[STD�Z
D�BEg�H[YMNjR ¥|KEg�Y[Y[BeD�H�NjD�d>KWLiNjY[aXBed\¥|Keg�Y[YIBED\H�dONQHMN�t
�hÇ^Ò,�h� Ñ LiNjJ`bOBEBED�d�BEJ[STaXD�BEd�H[Z�r>BwNjJ[g�YIB.-0/21 -03*ZXJIKESTRTR NjH[STZXD�J>b�g�H,ZQ]_BEY

H[L�B�Æ_BwNQYIJÀN KEZXD�J[STd�BEYWNQb�RTB�NQr>Z_g�D\HGZjpÏNQd�d�STH[STZXDiNjR0diNjHMN ZQp5D�BEg�HIY[STD�Z,STD�d�g�KeBEd�d�BEBEP\¥
STD�BERËNQJIH[STK�KWLiNjY[aXBed�KEg�Y[Y[BeD�H�BE]XBED\HIJ�ZXYISca_STDiNQHIScD�a�STD�HIL�B'�hÇ^Ò��h� Ñ KwNjRTZXY[STr+BEH[BEY:F?STH[L
HoFhZ­ZXP�PiZ_J[STH[B�KWLiNjY[a_BEd�r�g�Z_D�J>NQD�d�N)LiNQd�YIZXD�STK�JIL�ZQFhBEY>STD�H[L�B�ÐiDiNjRzJIHMNQHIB�LONs]XB
bOBEBEDöNjKEKEg�r�g�R NjH[BEd2t Ñ g�KWL*BE]XBED\HIJ�NQYIB�ScD�d�STKwNQHISc]_B^p¢Z_Y�H[L�B�P�Y[Z\d�g�KEHISTZXD�ZQp?KMLONQY[r+BEd
LiNjd�Y[Z_D�Jwt�Ä?L�BeÆöNQYIB,r>ZXJIH[RTÆ�KMLONQYMNjKEH[BeY[STJ[BEd b�Æ�N�L�Sca_L*p¢Z_g�Yo¥or>Z_r>BED\HIg�r HIYMNQD�Jop¢BEY
p¢YIZXr HIL�B�bOBwNQr�PiNQYIH[STKERTB^H[Z	H[L�B�HMNQYIaXBEH?D\g�KeRcBeZXD0t
f:g�KERTBEZXD�Jwk�P�Y[ZXHIZXD�J^NQD�d�D�BEg�HIY[ZXD�JwkmNQYIB�J[P�STD54& PONQY[HISTKERTBEJzHILiNQHhp¢Z_Y[r9NQHIZXr>STK:D�g ¥KERTBESot>�:g�YIScD�a`HIL�B�RËNQHIB�JIS6�\HIScBeJ�STD�d�BeBEP\¥oScD�BERËNQJ[HISTK�B��\PiBEYISTr>BED\H[J7� ×8 5ScH^F?NQJ^ZXb�J[BEYI]XBEd

F?STH[L,N�×_�:9^B�	�BERTBEKEH[YIZXD�bOBwNjr NQHhH[L�B Ñ HWNQD\pqZXY[d$; ScD�BwNQY Î KEKeBERTBEYMNjH[ZXY	Ê Ñ ; Î �?Ì5HILiNQH
H[L�B�BeRcBeKEH[YIZXD�J:J[KwNjH[H[BeY[BEd�Zjp7POZXSTD\H[RTSTVXB?Z_bXUWBEKEHIJwk�PONQY[HIZXD�Jsk\F?STH[L�STD>HIL�B^D\g�KERTBEZXD2t5A5NQYIRcÆ
NQHIH[BEr+P�H[J?HIZ>g�D�d�BEY[JIHMNjD�d�HIL�BEJIB�B=<mBEKEH[J�Scd�BED\H[S ÐiBEd�HIL�BEJIB�PiNjY[HIZXD�J?F?STH[L�H[L�B�ø\giNjY[V\Jwk
NQJ	P�YIZXPOZXJ[Bed­b\Æ>9^BERTR ¥È��NQD�D*NQD�d>?OFhBESTa@� �8A��B ?H[Z�B���P�R NjSTD*H[L�B+LiNQd�YIZXD�J[POBEKEH[YIg�r�t
noD*H[L�B�DiNQST]XB	ø\giNQYIV�r>Z\d�BeR�N+D\g�KERTBEZ_D�KeZXD\HMNjScD�J�H[L�YIBEB�J[P�ScD 4& ]XNQRTBED�KEB	ø\giNQYIV\J�H[Zj¥aXBeH[L�BEY:d�BEHIBEY[r+ScD�ScD�a�STH[J?JIHMNjH[STK^P�Y[Z_PiBEYIH[STBEJ:RcSTV_BzH[Z_HMNjR0BERTBEKEHIY[STK�KWLiNjY[aXB�NjD�d,r`NQa_D�BEHIScK
r>Z_r>BED\HstinoD+H[L�STJhr>Z\d�BER�H[L�B:P�Y[Z_H[ZXD+STJCp¢ZXYIr>BEd	b\Æ�HoFGZ�KEZXD�JIH[STH[g�BED\HDC�ÊËg�PiÌ5ø\giNjY[V\Jwk
F?STH[L+BERTBEKEH[YISTK�KWLiNQYIaXB,E &F k�NQD�d>ZXD�B,G,ÊËd�ZQF?DiÌ5ø\giNjY[V�F?STH[L+KWLiNQYIaXB�H 4F ÊËg�D�STHIJGZjp7H[L�B
BERTBEr+BED\HMNQYIÆ�KWLiNjY[a_BJIsÌEtCÄ?L�BzD�BEg�H[Y[Z_D,ScJhNQD>STJIZXJ[P�ScD+r>STY[YIZXYCSTr`NjaXBhZQp0H[L�BzP�YIZXH[Z_D0�CSTH
LiNjJ?HoFGZ:G	ø\giNjY[V\JzNQD�d>ZXD�B,C+ø\giNQYIVvtCnoD+H[L�BK#:giNjY[V>�CNQYIH[ZXD��,Z\d�BeR5ÊL#^�5��Ì����B mH[L�B

ï
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]XNQRTBED�KEB^ø�gONQY[V\J^NQY[B^BEr�bOBEd�d�BEd,ScD,N	J[BwN	Zjp5]�STYIH[giNjRmø�gONQY[V_¥[NQD\H[STø\giNjY[V	PiNQSTY[Jst
Ñ Be]XBEYWNQR\B��\PiBeY[STr>BED\HIJ0pqY[ZXr�HIL�B?RËNQHIB5J[S%�\H[STBEJCZXD\F?NQYId�LiNs]_B5P�YIZQ]�STd�Bed�HIL�BGJIZ^KwNQRTRTBEd

D\g�KERTBEZ_D�J[HIY[g�KEHIg�Y[B	pqg�D�KEHIScZ_D�J?F?L�STKWL,KEZXD\HMNjSTD`STD\pqZXY[r,NQHIScZ_D�ZXD,H[L�B�r>Z_r>BED\H[g�r NjD�d
J[P�ScD�d�ScJIH[YIScb�g�H[STZXD	ZQpmH[L�B?PiNQYIH[ZXD�JwtCnoD�H[L�BM#�����J[KwNjH[H[BeY[STD�a	F?ScHIL'NjD�B��\H[BEYIDiNQROP�YIZXbOB
HMNjVXBEJ,P�RËNjKEB¿NjJ,S·p	H[L�B�PiNQYIH[Z_D�J,ScD�J[STd�B�H[L�B�D\g�KERTBEZXD�NQYIB�pqY[BEB*POZXSTD\H[RTSTVXB,PiNjY[H[STKERTBEJ��ú�kW�B [k2d�BEr>Z_D�J[HIYMNjH[BEd*b\Æ*N�P�L�BED�ZXr+BED�Z_D�KwNjRTRcBed*J[KwNjRcSTD�aOt,Ä?L�B>JIKwNQRTSTD�a�P�Y[ZXPOBEYIH[STBEJ
ZQphH[L�B�PiNjY[HIZXD�J:KwNQD�biB�B���P�R NjSTD�BEd�b\Æ,H[L�B�KeZXD�KEBeP�H�ZQp?NQJ[Æ\r+P�H[Z_H[STK:p¢Y[BEBed�ZXr�t��^NQHWN
HMNjVXBED/STD�H[L�B�JIBE]XBED\HIScBeJ�NQH,É�BEYIr>STRËNQb�NQD�d
�?AN�?f p¢Y[Z_r D�BEg�H[YISTD�Zik:BERTBEKEHIY[ZXDÝNjD�d
r�g�Z_DzSTD�d�g�KeBEd�STD\H[BEYWNQKEHIScZ_D�J0B���L�Scb�ScHmJIKwNQRTSTD�a?]\STZXRËNQHISTZXD�J�STD�d�ScKsNQH[STD�a?HILiNQHmSTD\H[BeYMNQKeH[STZXD�J
bOBEHoFGBeBED*ø\giNQYIV�J:KwNQD�ZXD�RTÆ>bOB	Sca_D�ZXYIBEd�NQH:]XBEYIÆ`JIL�ZXYIH^d�STJ[HMNjD�KEBXkOSot BXt?STD�HIL�B�J[KsNQRTSTD�a
RTSTr>STHwt��,Z_Y[BEZQ]_BEY�STH^FÏNjJ:p¢ZXg�D�d�HILiNQH^ø\giNQYIV\J�ZXD�RTÆ�NQKeKEZXg�D\H^pqZXY�NQbOZXg�H��_�PO�ZQp?H[L�B
D\g�KERTBEZ_D�r+ZXr>BeD�HIg�r�t�Ä?L�B�Z_H[L�BeY�LiNQR pGHIL\g�J^r�g�J[H:biB�KwNjY[YIScBed*b�Æ,a_Rcg�ZXD�JskmF?STH[L�Z_g�H
BERTBEKEHIY[STK�KMLONQY[a_BXkhB��\KWLiNQD�a_BEd�bOBEHoFhBEBED�HIL�B�ø\giNQYIV\J>NQD�d�VXBeBEP�STD�a­HIL�BEr STD�J[STd�B,H[L�B
D\g�KERTBEZ_D0t Õ BeJ[STd�BEJ:H[L�BRQvNs]_ZXg�YIJDC�NjD�dSGOk_H[L�B^JIBwN�NQRTJ[Z	KEZ_D�HWNQSTD�JUT�ÊËJIH[YWNQD�a_BwÌhø\giNQYIV�J
F?STH[L�N�KMLONQY[a_BVH 4F t
�:STJ[KEZQ]_BEY[STBEJ�STD�H[L�B�J[BE]_BED\H[STBEJ,STD�PiNQYIH[STKEg�RËNQY�Zjp�HIL�B�üXW0Y?Ê[� Ñ Ì$����kQ�w�B [khNQD�d�H[L�BZ Ê[� Ñ Ì�r+BEJ[Z_D[�T�_�XkE�s×B GZ_D*ZXD�B�LiNjD�d0k5NjD�d*H[L�B]\�RTBEP�H[ZXD^�T�s�B [kmZXD*HIL�B>Z_H[L�BeY�LiNjD�d

H[Z_aXBEHIL�BEY?F?STH[L�HIL�B^d�BEBEP ¥|STD�BERËNjJ[H[STK:J[KwNjH[H[BeY[STD�a�Y[BeJ[g�RTH[Jsk\PiNs]XBed>H[L�BzF?NsÆ�p¢Z_Y5H[L�B Ñ HMNQD ¥
diNjY[d`�¼Z�d�BER7Ê Ñ ��ÌCZjp0H[L�B?BeRcBeKEH[YIZQFGBwNjV$�T�EØ�Ai�s�B vNjD�d�J[HIY[Z_D�a�STD\H[BeYMNQKeH[STZXD0t2Ä?FhZ�HoÆ\PiBEJ
ZQpmPiNjY[H[STKERTBEJ5NjP�PiBsNQY5STD�HIL�B Ñ �*kQHIL�BhBERTBEr>BED\HWNQY[ÆÀp¢BEY[r+STZXD�JmZjpvr,NQH[HIBEYwksPiNjY[HIScKeRcBeJ5F?STH[L
LiNjR·pÔ¥|STD\H[BEa_YMNjR�J[P�STD0k_NQD�d�HIL�Bzr+BEd�SËNQHIZXY[JCZjp0H[L�B?BERTBEr+BED\HMNjY[Æ�p¢ZXYIKEBEJwk\HIL�B?STD\H[BEYIr>BEd�SËNjH[B
]XBeKEH[Z_YzbOZXJ[Z_D�JwkOPiNjY[HIScKeRcBeJzF?STH[L,STD\H[BEa_YMNQRmJIP�STD0thÄ?L�B^p¢BeY[r>STZ_D�JÏNjY[B^aXYIZXg�POBEd�STD,H[L�Y[BEB
p|Njr>STRTScBeJwk_ZQp7HoFhZ�ø\giNQYIV\JzNQD�d�HoFhZ	RcBeP�H[Z_D�JzBwNjKWL0thÄ?L�BEJ[BÀp|NQr+ScRTSTBEJGNjY[B^g�P�NjD�d,d�ZQF?D
ÊLC2k�G\ÌEk_KWLiNQYIr NQD�d�JIH[YWNQD�a_B'Ê�_Qk`TwÌ?NjD�d�H[Z_P`NQD�d�biZ_H[H[Z_r Ê%awk`bEÌ�p¢ZXY�ø�gONQY[V\J?NQD�d+BERTBEKW¥
H[YIZXD*NQD�d�BERTBEKEHIY[Z_D*D�BEg�HIY[STD�Z­ÊÔBXkc-�dEÌekmr�g�ZXD�NjD�d�r�g�ZXD,D�BEg�HIY[STD�Z­Êfe5kc-P/\Ì^NQD�d�HWNQg
NQD�d>HMNjg>D�Beg�H[YIScD�Z`Ê�\mk�- 3 Ì�p¢ZXYhRTBEP�HIZXD�JstCÄ?L�BzBERTBEKeH[Y[Z_r`NjaXD�BEHISTK?p¢Z_Y[KEB:ScJhr>Bed�SËNQH[Bed�b�Æ
ÓEBEYIZ�r,NQJIJ5P�L�Z_H[ZXD�Jwk_H[L�B:FGBwNjV�pqZXY[KeBzb\Æ�]_BEY[Æ�r,NQJIJ[ST]XBhSTD�HIBEY[r+BEd�SËNQHIBG]_BEKEHIZXY?bOZXJ[Z_D�Jwk
NQD�d�H[L�B:J[H[YIZXD�a�p¢Z_Y[KEB:b�Æ	BESTaXL\H5ÓeBEY[Z	r`NjJ[J5a_Rcg�ZXD�Jst0Ä?L�B:BERTBEKEHIY[ZXr,NQa_D�BEH[STKhp¢Z_Y[KEB?KeZXg\¥
P�RTBEJ?HIZ�PiNjY[HIScKeRcBeJ?F?ScHIL�BERTBEKEHIY[STK�KWLiNQYIaXBXk\HIL�B^FGBsNQV	p¢Z_Y[KEB�NQKeH[J?ZXD,NQRTROPiNQYIH[STKERTBEJhb�g�H?STJ
J[g�P�P�Y[BeJ[J[Bed­NQH?RTZQF�r>Z_r>BED\HIg�rÝHIYMNQD�Jop¢BEY:d�g�B^H[Z�HIL�B�RËNQYIaXB^r`NjJ[JhZQpCH[L�B�B���KWLiNjD�aXBed
bOZXJ[Z_D�Jwt	Ä?L�B�JIH[YIZXD�a+p¢Z_Y[KEB	KEZXg�P�RTBEJ�H[Z,PiNjY[HIScKeRcBeJ�F?STHIL�KEZ_RTZXg�Y^KWLiNQYIaXBXk ø�gONQY[V\J�NjD�d
aXRTg�Z_D�Jwt
Ä?L�B^PiNjY[H:ZQp7HIL�B Ñ HWNQD�dONQY[d��,Z\d�BeR0F?L�STKWL,d�BEJ[KeY[STbiBeJ�H[L�B�d�Æ\DiNQr+ScKeJ5ZQp5PiNjY[H[STKERTBEJ

F?STH[L+KEZXRTZXg�Y5STJ5KwNQRTRTBEdg#zgONQD\H[g�r �hL�YIZXr+Z�d�Æ�DONQr>S KEJ?ÊL#^�?�^ÌEt_Ä?L�Bzø\giNjY[V\JhB��\KMLONQD�a_B
aXRTg�Z_D�JwkOHIL�B�a�Njg�aXB�biZ_J[ZXD�JzZQphH[L�B�JIH[YIZXD�a+p¢Z_Y[KEBXt:�hZXRTZXg�YIJzKEZ_r>B^STD�H[L�Y[BEB	]XNQYIScBeH[STBEJwk
Y[Bed0k^b�RTg�BXk^NQD�d aXY[BeBED�F?STH[L�HIL�BESTY,KEZXYIY[BEJIPiZ_D�d�STD�a
NjD�HIS ¥|PiNjY[HID�BEY[Jsth#:giNjY[V\J,KwNQYIY[Æ
KEZ_RcZ_g�Y5NQD�d�a_RTg�ZXD�JCKEZ_RTZXg�Y5NQJCFhBERTRiNQJ5NjD�HIS ¥|KEZ_RTZXg�Yst Ñ STD�KeBGa_Rcg�ZXD�JCKwNjY[Y[Æ,Ê¢NjD\H[S ¥ÈÌÈKEZXRTZ_g�Y
H[L�BEr>JIBERT]XBEJsk�H[L�BEÆ>KwNjD,ScD\HIBEYMNjKEH?F?STH[L>Z_H[L�BeY?aXRTg�ZXD�JwtCÄ?L�B^J[HIY[Z_D�a�KEZXg�P�RTScD�a�J[HIY[BED�a_H[L

ý
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J[L�ZXg�RTd,biB^YIBEP�Y[BeJ[BED\H[Bed*b�Æ,N�YIg�D�D�STD�a�KeZXg�P�RTSTD�aji[KEZ_D�J[HWNQD\Hlk�Ê�m�nMÌek\H[L�B�J[H[YIZXD�a	pqZXY[KeB
aXYIZQF?STD�azNQJmHIL�B5STD\H[BEYIPiNQYIH[STKERTB5d�STJ[HWNQD�KeB5STD�KEY[BsNQJ[BeJwt5Ä?L�B7JIKwNQRTBCpqZXY0HIL�B5JIH[Y[Z_D�a?KEZ_g�P�RTSTD�a
J[HIY[BED�aXH[L�STJ	aXST]XBED*b\ÆpoUq)r�s Ê�t �vu ×w9^B�	�Ìetp#zgONQY[V\J>NjD�d­a_Rcg�ZXD�J�LONs]XB>D�ZXH�bOBEBED
ZXb�J[BEYI]XBEd>NjH7NQJIÆ\r>P�HIZXH[STKwNjRTRcÆhRËNQYIaXB5STD\H[BEYIPiNQYIH[STKERTBhd�STJ[HMNjD�KEBEJskQF?L�STKWL�KsNQD�bOBGB���P�R NjSTD�BEd
b\Æ¿NjD�ZXHIL�BEY�bONQJ[STK�KEZ_D�KEBEP�H�KwNjRTRcBed*KEZXRTZXg�Y�KeZXD\ÐiD�BEr>BED\Hst`�:BEHIBEKEHMNjb�RTB>PiNjY[HIScKeRcBeJ�NQYIB
KEZ_RcZ_g�Y^D�BEg�HIYMNjR�ÊÔF?L�STH[BwÌet��^D�ZQF?RTBEd�aXB�ZjpGH[L�B�ø�gONQY[V�d�STJ[HIY[STb�g�HISTZXD�p¢g�D�KEHISTZXD�J^ZQp?H[L�B
D\g�KERTBEZ_D�STJzD�BEBEd�BEd*STDx#^�?�ºH[Z+P�Y[Bed�STKEH�J[KsNQH[HIBEY[STD�a,P�YIZ\KEBEJ[JIBEJ	ZXD�D\g�KERTBEZ_D�Jwt^Ä?L�BEJ[B
ø\giNQYIV*d�STJ[HIY[STb�g�HIScZ_D�J�NQY[B,a_Sc]_BED­NQJ>N`p¢g�D�KEHISTZXD­Zjp�HoFhZ�V\STD�BEr`NjH[STKwNjR5]XNQYIS Njb�RTBEJwk"y &
NQD�dxz0t:noD�HIL�B�V\STD�BEr,NQHIScK:Y[BEa_STZXD�F?L�BeY[B	PiBEYIH[g�YIbiNQHISTZXD�H[L�BEZ_Y[Æ�KsNQD�bOB�g�J[BEd0k{#��?�
d�BEJIKEY[STbOBEJ?H[L�B?BE]XZ_Rcg�H[STZXD	ZQpmH[L�BeJ[Bzd�ScJIH[YIScb�g�H[STZXD�J7STD]y & NjKEKEZ_Y[d�STD�a^H[Z�H[L�Bz�:ZXV\JIL�STH[ÓEBEY9^YIScbOZQ]_¥|; STPiNQHIZQ] Î RTHMNjY[BERTRTS ¥È�CNQYISTJ[S\Ê¢��9K; Î �5ÌmBeø�gONQH[STZ_D�J"�T�wúBA�×��= [kEP�Y[ZQ]\STd�BEd^H[LiNjH0HIL�BEÆ
NQYIB�aXST]_BED`NjJzN�p¢g�D�KEHISTZXD>Zjp7HIL�B Õ UWZXYIVXBED,J[KsNQRTSTD�a�]XNjY[SËNQb�RcB�zp��×X×8 Èt
f:BEg�H[YISTD�ZXJ	ZXD�RTÆ�PONQY[HISTKESTPiNQHIB>STD�FhBwNjV*ScD\HIBEYMNjKEH[STZXD�Jwt,Ä?L�BEJIB,FGBwNjV�STD\H[BeYMNQKeH[STZXD�J

NQYIB,aXBED�BeYMNQHIBEd�b\Æ*H[L�B�B��\KWLiNQD�a_B,ZQpÀN�KWLiNQYIaXBEd�]_BEKEH[Z_Y�biZ_J[Z_Döl2}hkhZXY�N�D�Beg�H[YWNQR
]XBeKEH[Z_Y`bOZXJIZXD~?)�_k?d�BeD�ZXHIBEd
NQJ+KWLiNQYIaXBEd/KEg�YIY[BED\H*Ê¢�?�?Ì+NQD�d�HIL�B�D�Beg�H[YWNQR^KEg�YIY[BED\H
ÊËf^�?ÌEk�Y[BEJIPiBEKeH[ST]XBERTÆ\t
noD�HIL�B Ñ HWNQD�dONQY[d/�,Z\d�BER^F?STH[L Ñ �	Ê¢×_Ìp�í��ÊI�wÌ>NjJ>HIL�B�a\NQg�a_B�aXYIZXg�P ZQp�BERTBEKW¥

H[YIZQFGBsNQV,STD�HIBEYMNjKEH[STZ_D�JwkObOZXH[L�H[L�B	ø\giNQYIV�J^NQD�d,HIL�B�RTBEP�H[ZXD�J�NQYIB�NQJIJ[STaXD�BEd�HIZ�biB	RTBWp¢HÈ¥
LiNjD�d�BEd	d�ZXg�b�RTBEH[JGNjD�d�YISca_L\Ho¥oLiNQD�d�BEd�JISTD�aXRTBEHIJwt2Ä?L�BGø\giNjY[V�r,NQJIJmBESTaXBED�JIHMNjH[BEJGNjY[B?D�Z_H
H[L�B�JWNQr>B�NjJzH[L�BESTYzFhBwNQV,BESTaXBeD�J[HWNQH[BeJwk0NjD�d�H[L�B�r,NQH[YIS%��Y[BERËNQHISTD�a�H[L�BeJ[B�biNjJ[BEJ:ScJ:d�BW¥
ÐiD�Bed	p¢ZXY5HIL�Y[BeB?p|Njr>STRTS·BEJCNQD�d	aXST]XBeD'NjD�B��\P�RTSTKESTH5PiNjYMNjr>BEHIY[STJMNjH[STZXD�b\Æ��^Z_biNsÆ�NjJ[L�SiNjD�d
��NjJ[VXNsF?Ng� ×_�B [t?noH:aXBED�BeYMNQRTSTJ[BeJ�HIL�B�p¢ZXg�Y:ø\giNQYIV�J	ÊËHoFhZ>ø\giNjY[V+p|NQr+STRcS BEJMÌ�KwNjJ[BXkmF?L�BEY[B
H[L�BGr,NQH[YIS%�zSTJ0PiNjYMNjr>BEHIY[STJ[BEd�b�Æ�N�J[STD�aXRTBGNjD�aXRTBXksHIL�BÏ�?Njb�STb�bOZ�NQD�aXRTBM��×QØ� �H[Z:H[L�BhH[L�Y[BEB
p|Njr>STRTScBeJ5J[STH[gONQH[STZ_D0t5Ä?L�B^r+S6�\STD�a�STJ?B��\P�YIBEJ[JIBEd*STD,H[BEYIr>J?ZQp5N��V�,�	g�D�STHMNjY[Æ>r,NQHIY[S%���k\KwNQRTRTBEd>HIL�B��?NQb�STb�bOZQ¥o�^ZXbiNsÆ\NQJIL�S ¥È��NjJ[VXNsF?N	Ê¢�h����Ìhr`NjH[YIS6�mt0É�ZXYhZXg�Y?FGZ_Y[V�ZXD�RcÆ
HoFhZ`r,NQHIY[S%�,BERTBEr>BED\HIJÀNjY[B�STr>POZXYIHMNjD�Hsk{�X�l��NjD�d@�X� n t�Ä?L�B	ÐiY[JIH�ZXD�B	d�BEJIKEY[STbOBEJ�H[L�B
P�YIZXbiNjb�STRcSTHoÆ�NQr+P�RTSTH[g�d�B�ZQp?H[L�B�KWLiNjY[aXBed*KEg�Y[YIBED\H�ø\giNjY[VgQmNs]XZXg�Y�HIYMNjD�J[STH[STZ_D.Gj��_Qk
H[L�B�J[BEKeZXD�d�ZXD�BKT���_Qt5ÄCYMNjD�J[STHIScZ_D�J?bOBEHoFGBeBED�ø\giNjY[V�QvNs]XZ_g�Y[J?Zjp�d�S�<mBEYIBED\H?p|Njr>STRTScBeJ
NQYIB�NQD>Z_Y[d�BeY?ZQp7r,NQa_D�STH[g�d�BhRTBEJ[J?P�Y[ZXbONQb�RTBzHILiNQD,HIYMNQD�J[STH[STZXD�JGF?STH[L�ScD�HIL�B^JMNjr>B?poNQr�¥
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ÿ
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NjD�dy & t Ñ H[STRTR0D�BeaXRTBEKEHIScD�a>H[BeY[r>J^P�YIZXPOZXYIH[STZXDiNjR0HIZ>H[L�B�r�g�Z_D,r`NQJIJ?ZXD�B	KwNjD�F?Y[STH[B	H[L�B
d�Sã<mBEY[BED\HIS NjR0STD�KERTg�JIST]XB��?��KEYIZXJ[JÈ¥|JIBEKEHIScZ_D�STD+H[L�B�RËNjbiZ_YMNQHIZXYIÆ	p¢YMNjr>Bz]XNjY[SËNQb�RcBeJÏNjJ

d & ä
dÈÅ / d?KEZXJÈ( £ ×PÅ &/ å &*è)Ä ô ×`Ç 4 J[STD & ÊL(�W_×XÌ)E Ç & KEZXJ=&XÊ�(�WX×_Ì� Å Æ E@ÅM/Ä Ç F J[STD & ÊL(�WX×_Ì ú ¼ Ê[�_tc�s�XÌ

�
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F?L�BEYIB�HIL�B:E	Ê¾HzÌ:J[STa_D`STD,pqY[ZXD\H?Zjp�HIL�B	PiNQYIScHoÆ+]\ScZ_RËNQH[STD�aÀp¢g�D�KEHISTZXDpÇ F Y[B~p¢BEY[J^HIZ>H[L�B
KwNjJ[BzZjp0D�BEg�HIY[STD�ZOÊ¢NQD\HIS·¥oD�BEg�H[Y[STD�Z\ÌCJ[KsNQH[HIBEY[STD�aOtCÄ?L�BzLONQd�YIZXD�J[HIY[g�KeH[g�YIBzpqg�D�KEHIScZ_D�JUÇ þ kÇ ÿ k'Ç � d�Z�D�ZXH?NQP�PiBwNjY?STD`ACø\giNjH[STZXD��XtT�w�^bOBEKwNjg�J[B�H[L�BEÆ,NQYIB�r�g�RcHISTP�RTScBed�b\Æ>RTBEP�HIZXD]XBeY[H[B��>poNQKEHIZXY[J?Zjp5ZXY[d�BEY?ZQp5H[L�B�RTBEP�H[ZXD,r,NQJ[JIBEJwt
noH?STJ?KEg�JIH[Z_r`NQYIÆ�H[Z+Y[BEF?YIScHIB�H[L�B�D\g�KERTBEZXD,LiNjd�Y[Z_D,J[H[YIg�KEHIg�Y[B	p¢g�D�KEH[STZ_D�J?STD`HIBEY[r+J

ZQp5HIL�B^J[KwNjRcSTD�a	J[HIY[g�KeH[g�YIB�p¢g�D�KEH[STZ_D�J����� 4 Ê�zc¼=yK&EÌN£2Ç 4 ÊL-v¼ðy�&EÌ�¼ Ê[�_tc�súXÌ� & ÊLz{¼ðyK&eÌµ£ -Ä Ç & Ê�-�¼=yK&EÌ�¼ Ê[�_tc�s�XÌ� F ÊLz{¼ðy�&EÌ"£ -Ä Ç F Ê�-�¼=yK&EÌ�¼ Ê[�_tc�s�XÌ
F?L�BEYIB�HIL�B	���[Ê�zc¼=y & Ì�p¢Z_YzNQD\Æ>a_ST]XBED$z,STD,H[L�B^RTSTr>STH�y & 1�
/k�HIL�B Õ UWZXYIVXBED,J[KsNQRTSTD�a
RTSTr>STHwk\d�BePiBED�d�Z_D�RTÆ>ZXDjz0t?Ä?L�ScJ:J[KwNjRTScD�a>P�YIZXPOBEY[HoÆ�Zjp5H[L�B	J[HIY[g�KEHIg�Y[B	pqg�D�KEHIScZ_D�J^FÏNjJ
P�YIBEd�STKEH[Bed>b\Æ Õ UWZ_Y[V_BEDS��×_×B iNQD�d�ZXb�JIBEY[]_BEd�STD�HIL�B Ñ ; Î �*dONQHMN���ú�kË�8 [tiÒ:D>N?KERTZ_J[BEYGNjD�d
r>Z_Y[B5NQKeKEg�YMNjH[B5RTZ\ZXV:H[L�B��
�IÊLz{¼ðy & Ìmd�BEPOBED�d�RcZ_a�NjY[STH[L�r+STKwNQRTRTÆ5ZXDKy & t0Ä?L�B�d�Sã<vBEYIBED\H[SËNQR
KEYIZXJ[J:J[BEKeH[STZXD�STD+H[BEYIr>J?ZQpCH[L�B�J[KwNjRcSTD�a	J[HIY[g�KeH[g�YIB�p¢g�D�KEH[STZ_D�J����7KsNQD�bOB^F?Y[STH[HIBED�NQJ

d & ä
dÈz�dÈÍ £ ×PÄ2Å Æ å &*è � Í0&+z�� 4 E ô �íH.Í�H Ä2z'Í×PÅ×Æ ú � &� Í�ÊI�UHpÍPWX×_Ìlz�� F�� ¼ Ê[�_t ×_�XÌ

F?L�BEYIB�H[L�BVE	Ê¾HzÌ:J[STaXD¼p¢ZXY�� F Y[BWp¢BeY[J�HIZ>H[L�B�KwNjJ[B	ZQpGD�BEg�H[YISTD�ZiÊqNQD\H[S ¥oD�BEg�HIY[STD�Z�Ì�J[KwNjHo¥
H[BeY[STD�ait�Ä7Z�RTBwNjd�STD�aQ¥oZXYId�BEY?STD�HIL�B�BERTBEKEHIY[ZQFhBwNQV�KEZXg�P�RcSTD�aOk�ACø\giNQHISTZXD�J	�XtT�w�	NQD�d��Xt�×X�
NQYIB?KEZXr+P�RTBEH[BeRcÆ^a_BED�BEYWNQRokXNQJIJ[g�r+STD�azZ_D�RTÆJ; ZXYIBED\H[Ó?STD\]XNQY[SËNjD�KEBGNjD�d�D�BEaXRTBEKEHISTD�a�RTBEP�HIZXD
r`NjJ[JIBEJwt
#^�?� NQRTRTZQF?J`HIZ�Y[BeR NjH[B�H[L�B�r>BwNjJ[g�YWNQb�RTB�J[KwNjRcSTD�a J[H[YIg�KEHIg�Y[B�pqg�D�KEHIScZ_D�J����>HIZ

H[L�B>ø\giNQYIV_¥|a_Rcg�ZXD�d�BEaXYIBEBEJ�ZjpGp¢YIBEBEd�Z_r ZQpzH[L�B�D�g�KERTBEZXD0kCSTD*HIBEY[r+J�ZjpzPiNQYWNQr+BEH[YIScJIBEd
ø\giNQYIV>z\¥od�STJ[HIY[STb�g�HISTZXD�p¢g�D�KEH[STZXD�J'NjJ'N+pqg�D�KEHIScZ_D­Zjp,y & t�Ä?L�B>JILiNQPOB,ZQpzHIL�B,ø�gONQY[Vz ¥|d�STJIH[Y[STb�g�H[STZXD�p¢g�D�KEH[STZ_D�J�d�BEPOBED�d�J�ZXD­HIL�B>ø\giNjY[VwQvNs]XZ_g�Y�KEZ_D�J[STd�BeY[BEd0t�Ä?L�B+H[Z_HMNQR
]XNQRTBED�KEB�ø\giNQYIVSz ¥|d�ScJIH[YIScb�g�H[STZXD+p¢Z_YzNQD,STJ[Z_J[KwNjR NjYzHWNQY[a_BEHzLONQJ?H[L�B�JILiNQPOB�NQJ?JIL�ZQF?D�STD
É2STaXg�YIB��Xt�×�p¢Z_Y5HoFGZ�d�Sã<vBEYIBED\HG]XNjRTg�BEJ5Zjpµy & tCÉ�ZXY5L�STa_L�BEY�y & H[L�B:KEBED\H[YIB^ZQp0aXYWNs]\ScHoÆ�ZQp
H[L�Bzd�STJ[HIY[STb�g�HISTZXD	J[L�S p¢HIJ5H[Z�RTZQFhBEYC]XNQRTg�BEJ�ZQpcz0t2Ä?L�B?J[BsN^ø\giNQYIV�J�d�ZXr+ScDONQH[BhNQH5JIr`NQRTRTBEY
]XNQRTg�BeJ�ZjpDz*NQJ:J[L�ZQF?D�STD¿É2STaXg�Y[B,�Xt���t:noD�HIL�BEJIB>P�RTZXHIJzHoFhZ,J[HMNjD�diNjY[d�PiNQYWNQr>BeH[Y[STJWNs¥
H[STZ_D�JzZjpGH[L�B	ø\giNQYIV,d�STJ[H[YISTb�g�H[STZ_D,p¢g�D�KeH[STZXD�NjY[B	J[L�ZQF?D2kiHIL�ZXJIB�pqY[ZXr9�hÄzA"# �0;^��×Xú8 
NQD�d 9��)	��QØ];0Ò ��×X�B [t

�
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³h ¢«O�C�Q¤�ïO� ý ��Ä?L�B,H[Z_HMNQR:]XNQRTBED�KeB�ø\giNQYIV­d�STJ[HIY[STb�g�HISTZXD^z Â�� ÒÖÑ Ê�zc¼=y & Ì	p¢Z_Y>NQDSTJ[ZXJIKwNQRËNjYGHWNQY[a_BEHzNQHUy & £�ØV9^B�	 & WP_ & ÊËRTBWpqHMÌhNQD�dgy & £�×X��9^B�	 & WP_ & ÊËYISTaXL\HMÌetÄ?L�B^d�Sã<vBeY[BED\H?KEg�YI]XBEJ?YIBEP�YIBEJ[BED\H:PiNQYWNQr>BeH[Y[STJIBEd�ÐiHIJ5pqY[ZXr �hÄzA"#º�P;p��×_úB 0NQD�d9K�)	Ý�jØ ;2Ò���×X�8 7NQJ?STD�d�STKwNjH[BEd2t
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9^Z_ScD�a>D�ZQFºp¢YIZXr9STD�KERTg�JISc]_B�J[KwNjH[HIBEY[STD�a�HIZ�H[L�B�J[BEr+S·¥oSTD�KERTg�JISc]_B�KwNjJ[B�ZQp?KWLiNQYIr P�Y[Zj¥
d�g�KeH[STZXD0khHIL�B,J[Æ\r�biZ_R"»9STD­YIBwNQKEHISTZXD��XtT�+ScJ�p¢YIZXr D�ZQF ZXD�J[g�P�PiZ_J[BEd�H[Z*d�BEJ[KEYISTbiB
NQD\Æ�LiNQd�Y[ZXD�ScK+J[HWNQH[B+F?L�STKWL­STD�KERTg�d�BeJ'N�KWLiNQYIr>BEd*LiNjd�Y[Z_D0t��hLONQY[r P�YIZ\d�g�KEHIScZ_D­STD
D�BEg�H[Y[STD�Z*KWLiNjY[a_BEd�KEg�Y[YIBED\H,Y[BwNjKEH[STZXD�J�KwNQD�KEZ_D�]_BED�STBED\H[RTÆ*bOB,d�BEJ[KeY[STbiBed
STD­HIL�B,L�BW¥
RTSTKESTHoÆ,p¢ZXYIr`NjRcSTJIr�k\F?L�STKML�STD�KEZ_Y[POZXYMNjH[BEJ	bOZXH[L�HMNjY[a_BEH�r`NjJ[J�NQD�d�L�BsNs]�Æ�ø�gONQY[V�r`NjJ[J
B=<mBEKEHIJwt5l*B�D�ZXHIBGHILiNQHCH[L�BGHWNQY[a_BEHCD\g�KERTBEZXD	r`NjJ[J2ScJ2KEZXr+PiNQYWNQb�RTB5HIZzHIL�BGKWLiNjY[rºø�gONQY[V
r`NjJ[Jsk�NjD�d,D�ZXD\¥oD�BEa_RTSca_STb�RTB?KEZXr+PiNQYIBEd�H[Z�HIL�B^HoÆ�P�ScKsNQROJ[KwNjRcBKyºZQpCH[L�B^P�YIZ\KEBEJ[J:STD>H[L�B
V\STD�BEr`NjH[STKzd�ZXr`NjSTD>ZQp5KEg�Y[Y[BeD�H^STD\H[BEYIBEJ[HstzÉ�ZXRTRTZQF?ScD�a�H[L�BÀp¢ZXYIr�g�RËNQH[STZ_D>NQD�d,D�Z_HMNQHISTZXD
ZQpM��×X��ko×X�B [kQHIL�B^d�Sã<vBeY[BED\H[SËNjR7�?� KEY[Z_J[JzJIBEKEHIScZ_D�STJGB���P�Y[BEJIJ[BEd­NjJ

d & ä
dÈz�d'Í £ å &* Í0y &×Pè � �$#]E%� º× ÊI�"E�KEZXJIL & Y5Ì{E&� � JISTD�L & Y' Ê(� # H&� º Ì\KEZXJIL,Y � ¼ Ê[�_t ×��wÌ

F?L�BEYIB^H[L�B�HÀÊ�E^ÌhJ[STaXD�STD�pqY[ZXD\H5Zjp0H[L�B	Ê)�$#7H*� º Ì\KEZXJILMY*HIBEY[r YIBWp¢BEYIJzHIZ�H[L�B:KwNQJIB^ZQpD�BEg�H[Y[STD�ZOÊ¢NjD�HIS ¥|D�Beg�H[YIScD�Z�ÌhJ[KsNQH[HIBEY[STD�a>NjD�d>F?L�BEY[B:Y�k\H[L�B^L\Æ\PiBEYIbiZ_RTScK^YIZXHMNjH[STZXD,NQD�a_RTBXk
STJ?d�BWÐiD�BEd�b\Æ

KEZXJIL,Yp£ ×�Ê ÁVÊ,+ ¿ E ¿`À(- Ìæ,Ê¾HMy & ¼ Á & ¼ Á À & Ì ¼ Ê[�_t ×_×XÌ
Y[BeP�Y[BEJIBED\H[STD�a>N�;mZ_Y[BED\HIÓzbOZ�Z_J[H5bOBEHoFhBEBED+H[L�B:J[HMNjD�diNjY[d�RTBEP�HIZXD�KEZ_D\ÐiaXg�YMNQHISTZXD0kQF?L�BEY[B
H[L�B­RTBEP�HIZXD�r>Z_r>BED\HWN*NQY[B�KEZXRTRTSTD�BwNjYwk^NQD�d�HIL�B­JIHMNQD�diNQYId�LiNQd�YIZXD�KEZ_D\Ðia_g�YMNjH[STZXD0k
F?L�BEYIB*H[L�B*LONQd�YIZXD/r>ZXr+BED\HMN�NQYIB*KEZXRTRTSTD�BwNQYstíÄ?L�B*L�BERTSTKESTHoÆ�J[HIY[g�KEHIg�Y[B)p¢g�D�KeH[STZXD�J� º k.� � k.�$#�pqZXY�RTBWp¢HÈ¥|LONQD�d�Bed
Ê¾HzÌekCRcZ_D�aXSTHIg�d�STDiNQR?Êq�XÌEk5NjD�d*Y[STa_L�HÈ¥|LONQD�d�Bed�ÊLE^Ì�]_BEKW¥H[Z_Y?biZ_J[Z_D�J�NjY[B^d�BWÐiD�BEd�NQJ � º £/� 4 E �×$0 �"E y &- & � F ¼ Ê[�_t ×_�XÌ� � £ÉH�� 4 E ô �"E y &- & ú ô �×0z ú � & ¼ Ê[�_t ×jØ�Ì

� # £1� 4 H �× 0 �"E y &- & � F u Ê[�_t ×_�XÌ
Ä?L�B^ÐOY[J[H:H[BEYIr9ZXD,H[L�B�Y[STaXL\HhLiNQD�d`JISTd�B�STD�ACø\giNQHIScZ_D*�Xt�×��:STD�]_ZXRT]XBeJGHIL�B�H[YWNQD�JI]XBEYIJ[B
J[KsNQRTSTD�a>JIH[Y[g�KEH[g�YIB�p¢g�D�KEH[STZ_D��32[£ Ê(�$#$E%� º ÌlWX×�kOH[L�B	J[BEKeZXD�d*HIBEY[r H[L�B	RTZXD�a_ScHIg�d�S ¥DiNjR7JIKwNQRTSTD�a+J[H[YIg�KEHIg�Y[B p¢g�D�KEHISTZXD4�
5p£6� � kOF?L�BEY[BsNQJ�HIL�B�H[L�STYId�H[BEYIr STJ^H[L�B	PiNjY[STHoÆ_¥

ïOï
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]\STZXRËNQHIScD�a?H[BEYIr�F?ScHIL7� # H8� º P�Y[Z_PiZ_Y[HIScZ_DiNQR_H[Z�� F t2l*B5D�ZXHIB5H[LONQHCSTD�H[L�BhÓEBEYIZ^HMNQYIaXBEHr`NjJ[J?RTSTr>STH�Ä & W0y & 1 ��k�BEø\g�ST]XNQRTBED\HhH[ZSy & WP- & £/ØXz & Ä & W0y & 1 ��k�H[L�B^pqZXRTRTZQF?ScD�a
NQP�P�Y[Z��\STr`NjH[STZXD�JmKsNQD�bOB?r`NQd�BX�
� } £1� 4 ' � F WX×^NQD�d9� � £ÉH:� 4 E�� & W�Ê¢×0ziÌetml�L�BeDRTZXD�a_STH[g�d�STDiNjRil2}�B��\KWLiNQD�a_B^KwNQD�bOB�D�BeaXRTBEKEHIBEd0k;� � 1 ��k�H[L�B�RËNjJ[H?BEø\giNjH[STZXD+Y[BEJIg�RTH[JSTD,H[L�B��?NQRTRËNQD ¥|9^YIZXJIJGYIBERËNQH[STZ_D<� & £
×0z=� 4 � ×_�B [tÄ?L�B,L�BeRcSTKESTHoÆ*JIH[Y[g�KEH[g�YIB�pqg�D�KEHIScZ_D�J�KwNjDöbOB,B��\P�Y[BeJ[J[Bed
STD�H[BEYIr>J	ZQp��h�À� r,Ns¥
H[YIS%��BERTBEr>BeD�HIJwk0N+V\STD�BEr,NQH[STKwNjROp|NQKeH[ZXYsk7NjD�d�HIL�B�ø\giNQYIVxz\¥od�STJ[HIY[STb�g�HISTZXD,p¢g�D�KEH[STZ_D�J^ZQp
H[L�B�D\g�KERTBEZ_D0t^ÄCZ>RTBwNjd�STD�aQ¥oZXYId�BEY�Ê�;0Ò^Ì�#^�?��kOHIL�B�L�BERTScKeScHoÆ,JIH[Y[g�KEH[g�YIB	p¢g�D�KeH[STZXD�J:p¢Z_Y
D�BEg�H[Y[STD�Z�JIKwNQHIH[BEYISTD�a>P�YIZ\d�g�KESTD�a>N	KWLiNjY[r�ø�gONQY[V�HIL�BED�NjY[B� Æ
5=>} £@?Ó�`� Ù ? & ÊLy & E Ï &Ù E Ï &� Ì ' æ,Ê|H×y & ¼ Ï &Ù ¼ Ï &� Ìæ,Ê¾HMy & ¼ Ï &Ù ¼ Ï &� Ì Â�ÙA ÊCBCÌ�¼ Ê[�_t ×_�XÌ� Æ
5�>� £D? �X� Ù ? & Ê Ï &� H Ï &Ù Ì & W0y & E Ê Ï &Ù E Ï &� Ìæ,Ê¾HMy & ¼ Ï &Ù ¼ Ï &� Ì Â�ÙA ÊCB7Ì�¼ Ê[�_t ×_úXÌ
F?L�BEYIB>N�JIg�r ZQ]_BEY^KEZXD\H[YISTb�g�H[STD�a+PiNQYIH[Z_D$QvNs]_ZXg�YIJ,ï*Ê�T�NQD�dpG+ø\giNQYIV�JWÌ:ScJ:STr>P�RTSTBEd0t
Ä?L�B	ø\giNQD\H[STHoÆj� � Ù ScJ:H[L�B��h��� r,NQHIY[S%��BERTBEr>BeD�Hsk Ï Ù HIL�B�STD�STH[SËNjR0ø\giNQYIV,r`NQJIJwk Ï �H[L�B`KWLiNjY[r ø\giNjY[V*r,NQJ[Jst�Ä?L�BSï�ø\giNjY[V*d�STJ[HIY[STb�g�HISTZXD Â ÙA ÊEB7Ì�STD­H[L�B`D\g�KeRcBeZXD­STJ�Np¢g�D�KEH[STZXD�ZjpÀHIL�B�r+Z�d�S·ÐOBEd*J[KwNjRTScD�a*]XNQY[SËNjb�RTB9BGk?NjKEKEZXg�D�HISTD�a�p¢ZXY�HWNQYIaXBEH�r,NQJ[J>NjD�d
ø\giNQYIV>r,NQJ[JhB=<mBEKEHIJwkmNQKEKeZXY[d�ScD�a�H[ZB$£GF Ê�y & H Ï &Ù E Ï &� Ì)E[æ,Ê|HMy & ¼ Ï &Ù ¼ Ï &� Ì×Py & ¼ Ê[�_t ×_�XÌ
F?STH[L*F�d�BWÐiD�BEd�b�Æ

�F £ �×Pz E/H �ØXz & E Ä &y & u Ê[�_t ×_�XÌ

Ä?L�STJ	ScD\]_BEY[HIBEd*p¢Z_Y[r STJ�KWL�Z_J[BED�H[Z�J[L�ZQF H[LiNjH	F�Y[BEd�g�KEBEJ+H[Zpz*STD*H[L�B,ÓEBeY[Z�HMNQYIaXBEH
r`NjJ[JhRTScr+STH Ä & WPy & 1 ��t
É�ZXY5D�BEg�H[YISTD�Z�STD�d�g�KeBEd,KMLONQY[r ¥|P�Y[Z\d�g�KEHISTZXD0kQHIL�BzSTD�STHIS NjR�ø\giNQYIV\JzÊLG�NjD�d]TwÌ�KwNjD>bOB

H[YIBwNQHIBEd­NQJ:r`NjJ[J[RTBEJIJwk Ï &Ù WPy & 1ô��kvNjD�d�Z_D�B�Z_b�HMNjSTD�J?p¢Z_YzHIL�B ;2ÒºKEY[Z_J[J�JIBEKEH[STZ_D�STDZXg�Y?V�STD�Ber`NQHISTK?d�ZXr,NQSTD
d & ä Æ$5=>
dÈz�dÈÍ £
× å &ì ÍPy &è I ? � �l� ? &�G A ÊCB7Ì{EG? � � nJ? &�T A ÊEB7ÌLK�6M ô �"E)KEZXJIL,Y× ú & E Ï &�×0y & JIScD�L & Y× N ¼ Ê[�_t �_�XÌ
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F?STH[L�B$£GFOÊI�"E Ï &� W0y & ÌetnoD�A�ø�gONQH[STZ_D­�Xt��X��kOH[L�B	ø\giNQYIV�d�STJ[HIY[STb�g�HIScZ_D,p¢g�D�KEH[STZXD�J�Be]XZXRT]_B�STDxy & NQKeKEZXYId�STD�a
H[Z	H[L�BÀ�:Z_V�JIL�STH[ÓEBeYD9^YISTbiZQ]_¥l;mSTPiNQHIZQ] Î RTHWNQY[BeRcRTS ¥[�7NjY[STJ[S2Ê¢��9K; Î �5Ì�BEø\giNQHIScZ_D�J��c�súBA�×��= [t
�,Z_Y[BEZQ]_BEYwk�ScD+H[L�B�ÓEBEY[Z+HMNjY[aXBeH?r`NQJIJGRTSTr>STHskwHIL�B�B��\P�YIBEJ[JISTZXD,p¢Z_YGHIL�B^KEY[Z_J[JÈ¥|JIBEKEH[STZ_D�STD
ACø\giNjH[STZXD��_t �_�+J[HMNsÆ\J�g�D�KWLiNQD�a_BEd
O�ZXD�RTÆ�HIL�B>d�B~ÐiD�STH[STZXD�J�ZQp�B
NjD�d>Y/J[STr+P�RTS·pqÆ�t	noD
PiNjY[H[STKEg�R NjY BjHLH�HvH�H�H�HL1PRQS�T�U�QWVK� F ô �"E Ï &�y & ú H¾H�HÈHvH�H�H 1X QYTZU�Q�VK� z ô �"E Ï &�y & ú £\[È¼ Ê[�_t ���wÌ

KEZXJIL,YóÐ�ÑÓÒÖÔ+Õ£ ÅUÆMEóÅ /ñ y & E>- & H¾H�H�H�H�HvH|1X Q TZU Q VK� ×RH.ÍÍ ¼ Ê[�_t �_×XÌ

F?L�BEYIB�[�ScJ?KsNQRTRTBEd,H[L�Bgi[JIRTZQFh¥|YIBEJ[KwNjRTScD�aPk	]XNQY[SËNjb�RTB:���X�8 Èt
É2STaXg�YIB��Xt Ø�KeZXr>PONQY[BeJ?H[L�B�]XNjY[SËNQb�RcB]B­F?STH[L^[it�Ä?L�B�STD�STH[SËNQROJ[HIYMNjD�aXB�ø\giNjY[V,r`NjJ[J

KEZ_Y[Y[BeKEH[STZXD*HIZ�BöSTJ^ZXD�RcÆ�Scr+PiZ_Y[HWNQD\HzNQH^RTZQF�]XNQRTg�BEJ^Zjp×y & t Î HKy & £9�V9^B�	KWP_ & STH
STJ'NjbiZ_g�H�N­�BO KeZXY[YIBEKEHIScZ_D0t*Ä?L�B+HMNjY[aXBeH�r`NQJIJ�KEZ_Y[Y[BeKEH[STZXD�a_Y[ZQF?J	H[ZQF?NQY[d*L�Sca_L>z0k
F?L�BEYIBwNQJ�H[L�B	d�STr�g�ZXD,diNjHMN J[H[g�d�STBEd�STD�HIL�STJzHIL�BEJ[STJ�NjY[B	KEZXD�KEBED\H[YWNQH[Bed*ScD�H[L�B	RTZQFòz
Y[BeaXSTZXD�J	ÊLz`_
�vu��XÌEt�Ä?L�BEY[B~p¢ZXYIBXkmHMNjV\ScD�a�H[L�B	HMNjY[aXBeH�NQD�d�STD�STH[SËNQRmJIHMNQHIB�ø\giNjY[V,r`NjJ[JIBEJ
STD\H[Z`NjKEKEZ_g�D\HzpqZXYzHIL�B	J[RTZQFh¥|YIBEJ[KsNQRTSTD�a�]XNQYIS Njb�RTB�P�YIZQ]�STd�BeJ�N�YWNQHIL�BEY^J[r,NQRTRmKEZXYIY[BEKeH[STZXD
ÊËRTBEJIJzHILiNQD��POÖp¢ZXYMy &]a �V9^B�	KWP_ & ÌhH[Z�H[L�B�d�ZXr>STDiNjD\H Ï � d�BEPOBED�d�BED�KEB�ZQp�[itÑ Be]XBEYWNQR^KEZXYIY[BEKeH[STZXD�J,LiNs]_B�H[Z�biB�HMNjVXBED ScD\HIZöNQKeKEZXg�D\H+F?L�BED�NQP�P�RTÆ\STD�a­ACø\giN ¥
H[STZ_D¿�_t��X��t
�sÌ��:NQd�SËNQHIST]XBzB!<vBEKeH[Jwt

ACRTBEKEHIY[Z_r`NQa_D�BEHIScKhYMNjd�SËNQHISc]_B5B=<mBEKEHIJGJIr>BwNjY7HIL�BhÐiDiNjR\J[HMNjH[B?V\STD�BEr,NQH[STKEJstmnqpmH[L�BhZXg�HIaXZj¥
STD�a^r�g�ZXD^BEr+STH[J7N:P�L�ZXH[Z_D0ksH[L�B?Z_b�J[BeY[]XBed�r�g�ZXD^BED�BeY[aXÆ	STJCKEZXYIY[BEJIPiZ_D�d�STD�aXRTÆ�RTZQFhBEY[Bed
NQD�d>H[L�Bzd�BEYIST]XBEd+LiNQd�YIZXD+BED�BEYIaXÆ>YWNQSTJ[Bed0t Î KEZ_Y[Y[BeKEH[STZXD+p¢Z_YGJIg�KWL>YWNQd�SËNQHIST]XB?B=<mBEKEHIJzSTJ
KwNjRcKeg�RËNQH[Bed�p¢Z_Y7HIL�BzSTD�KeRcg�J[ST]XB?KWLiNjY[aXBed>KEg�YIY[BED\HhKEY[Z_J[JÈ¥|JIBEKEH[STZ_D`g�J[STD�a�HIL�BzP�YIBEJ[KeY[STP�H[STZ_D
ZQp Õ NQYId�STD.�����= [k�NQD�d,STJzNQJIJ[g�r+BEd,H[Z�bOB�H[L�B�JMNjr>B?pqZXY?H[L�B>ÊËJIBEr>S ¥oScD�KERTg�J[ST]XBsÌ5d�STr�g�Z_D
KEYIZXJ[JÈ¥|JIBEKEHIScZ_D*STD`HIL�B	J[BERTBEKEHIBEd�V�STD�Ber`NQHISTKwNQRmd�Z_r`NjScD2t5�zg�B�H[Z+H[L�B�YWNQd�SËNjH[ST]XB^KEZ_Y[Y[BeKW¥
H[STZ_D�J^BE]XBED\HIJ^p¢Y[Z_r9RTZQFòÍ>r+STaXYMNjH[B�HIZ>L�STa_L.Í�kmZXYskOp¢ZXY:ÐÈ�\BEd�]XNQRTg�BeJ�ZjpDy & NQD�dpÅUÆ�k
p¢YIZXr9L�STaXL$z�H[Z+RcZQF2z2tzÄ?L�BeY[B	ScJ^NQRTr>Z_J[HhD�Z>d�BEPiBeD�d�BED�KeB>ZXD�H[L�B�D�BEg�H[YISTD�Z,BED�BEYIaXÆ
NQD�d�N�JIr`NQRTRmd�BePiBED�d�BED�KEB+ZXDpÍ�kmb�g�HzHIL�B�KeZXY[YIBEKEHIScZ_D�YWNQD�a_BEJ:p¢Y[Z_r NQbOZXg�H�E	�w�PO9NjH
RTZQF~z,HIZ>NQbOZXg�H�¥È×_�PO NjH?L�STaXLgz+p¢ZXYhZXg�Y?BED�BEYIaXSTBEJwt
×_Ì5f:g�KERTBwNQY:B=<mBEKEH[Jst

�,Z_J[H>r+BwNQJIg�Y[Ber>BED\H[J�Z_D�D�BEg�H[Y[STD�Z�STD�d�g�KEBed�KWLiNQYIrôP�Y[Z\d�g�KeH[STZXD
NjY[B�r,NQd�B,g�JISTD�a
HMNjY[a_BEH5D\g�KERTBESOF?STH[L	r>BEd�STg�r�Z_YCR NjY[a_BzNQH[Z_r>STKCD\g�r�biBeYcb	t5Ò:D�B?r�g�J[H2KEZXYIY[BEKeHhp¢ZXYCH[L�B
D�BEg�H[Y[Z_D�ÊLGj¥oø�gONQY[V\JWÌzB���KeBEJ[J	P�Y[BeJ[BED\H�STD�D�Z_D\¥oScJIZXJIKwNQRËNQY^HWNQY[a_BEH[Jst	noD�NQd�d�ScHISTZXD0kOH[L�BEY[B
NQYIB�POZXJIJ[STb�RTÆ>r+ZXYIB�JIg�b�HIRcB�D�g�KERTBwNQY:B=<vBeKEH[Jsk0RTSTVXB^H[L�B'A5���/B=<vBeKEHV� �_×B [k0Qig�KeH[giNjH[STZXD�J
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biÌhHMNjY[aXBeHzr`NjJ[J5KeZXY[YIBEKEHIScZ_D
³h ¢«O�C�Q¤�ïO� � �S��BERËNQH[ST]_B�B=<vBeKEH>Zjp�r`NjJ[J�KeZXY[YIBEKEHIScZ_D�J	p¢Z_Y�KWLiNjY[r P�YIZ\d�g�KEHIScZ_DH[Z,H[L�B�YWNQH[STZ^BµWi[�NQJ�N	pqg�D�KEHIScZ_D�ZjpDz¼p¢ZXY Ï �K£��Pu�úX�79^B�	KWP_ & STD�KwNjJ[B�ZQp?NXÌSTD�STH[SËNQRmø\giNjY[V>r,NQJIJGKEZ_Y[YIBEKEH[STZ_D0k0NQD�d`bOÌhHMNQYIaXBEH:r`NjJ[J?KEZ_Y[Y[BeKEH[STZXD�NQHzd�S�<mBEYIBED\Hy & ¥|]XNjRcg�BEJwt

ZQphH[L�B�]\STY[HIgiNQR2STD�HIBEY[r+BEd�SËNQHIB�bOZXJ[Z_D�H[Z+r>BEJIZXD�JK���_�B [k�a_Rcg�ZXD,Y[BEKeZXr�b�STDiNjH[STZXDj� �jØik[�_�B 
NQD�d'É�BEY[r+S\r>ZXHISTZXD^ZQpmD\g�KERTBEZXD�J5STD�J[STd�BhH[L�B?D\g�KeRcBeg�JM���X��kË�XúB [t Ñ g�KWL�B=<mBEKEH[JhLiNs]_BGbOBEBED
ZXb�J[BEYI]XBEd­NjD�d�STD\H[BEYIP�Y[BEHIBEd�ScD�H[BEYIr>JzZjp5r>BwNjJ[g�YIBEd¿NjD�d�KwNjRTKEg�RËNQHIBEd�KWLiNQYIaXBEd�RTBEP�HIZXD
J[HIY[g�KeH[g�YIB	p¢g�D�KEHISTZXD,YMNjH[STZXJhp¢Z_YzD\g�KERTBEg�J�bÝNQD�d�d�BEg�HIBEY[STg�r�k���j� WJ� s� k�F?L�BeY[B	H[L�B:y &d�BEPOBED�d�BED�KEB�STJ:p¢Z_g�D�d*H[Z,bOB>STD�JISca_D�S ÐiKwNjD�Hst	Ä7Z,KEZ_Y[YIBEKEH	p¢Z_Y�HIL�B�D�BEg�H[Y[Z_D­B��\KEBeJ[J�STJ
J[HIYMNjSca_L\Hop¢Z_Y[F?NQY[d2kmb�g�H�HIZ,Scr+P�RTBEr�BED\H?ZXHIL�BEY�D\g�KeRcBsNQY�B=<mBEKEHIJ�FhZXg�Rcd�biB>Njr�b�STaXg�Z_g�Jwt
ÇzZQFhBE]_BEYwk�ZXD�B^KwNjD>BEJIH[STr`NjH[BzHIL�B�RTBE]_BERmZQpCJ[Æ\J[HIBEr`NjH[STKzg�D�KEBEY[HWNQSTD\H[STBEJ:d�g�B^H[Z	D\g�KERTBwNQY
B=<mBEKEHIJ5STDÀN�KwNQRTKEg�R NjH[BEd�Y[BEJIg�RTH7b\Æ:r>Z\d�S p¢Æ\STD�a5STD�N?P�L�BeD�ZXr+BED�ZXRTZ_aXSTKwNQRsF?NsÆzH[L�BGPiNjY[HIZXD
d�STJ[HIY[STb�g�HISTZXD�J:g�J[BEd*NQJ?STD�P�g�HwkOSTD�NQKEKEZ_Y[diNjD�KEB	F?STH[L,H[L�B	D\g�KERTBwNjYzJ[HIY[g�KeH[g�YIB	p¢g�D�KEHISTZXD
YMNjH[STZXJst
É�ZXY+KEZXr+P�RTBEH[BED�BEJ[Jsk�ACø\giNQHIScZ_DÝ�Xt�×_��k��_t ×_ú­NjD�dÖ�_t��X�­NjRTJ[ZöNjP�P�RTÆ�H[Z�H[L�B¿NjD�HIS ¥

D�BEg�H[Y[STD�Z�KwNjJ[B*b\Æ�Y[BEP�R NjKESTD�a^-ò1 �-0k�� } 1 �$kGk Â ÙA 1 �ÂmlÙA k�G A 1 �G A NjD�dT A 1 �T A t Ñ ScD�KEB	� ��n£Ý� STD�D�BEg�HIY[STD�Z,NQD�d�NjD\H[S ¥|D�BEg�H[YISTD�Z>JIKwNQHIH[BEYIScD�aikmHIL�B'�?NjRTR NjD\¥9^YIZXJ[J�Y[BERËNQHISTZXD4� & £�×Pz�� 4 ��×_�B 5STJ�D�ZXH�]XNQRTSTd�STD.;2Òh#^�?�	t Õ g�H�D�BEaXRTBEKEHISTD�a�r`NjJ[JKEZ_Y[Y[BeKEH[STZXD�J`HIL�B��?NjRcRËNjD\¥|9ÀY[ZXJIJ�Y[BeR NjH[STZXD�L�Z_RTd�J�STD­H[BeY[r>J�Zjp�H[L�B,r>Z\d�S ÐiBed­J[KsNQRTSTD�a
]XNQYISËNQb�RTB�Bhk\H[L\g�J�� & £ ×oBc� 4 t
ï �
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Õ BWp¢ZXYIB^FGB^KwNjD>STD\H[BEYIP�Y[BEH:ZXg�YhB��\POBEY[STr>BeD�HWNQROdiNQHWN�STD+H[BEYIr>JhZQp0H[L�BÀNjbiZQ]_Bzd�BeJ[KEYIScbOBEd
p¢Z_Y[r`NjRTScJIr�½�S·D�PiNQYIH[STKEg�RËNQY�ACø\giNjH[STZXD/�Xt��X�8½ JIBE]XBeYMNQR?NQd�d�STH[STZXDiNjRGNQJIJ[g�r+P�H[STZ_D�J'NjD�d
J[STr+P�RTS·ÐOKwNQHIScZ_D�J	LiNs]XB�HIZ*biB�r`Njd�BXk�ScD/NQKEKEZ_Y[diNjD�KEB�F?STH[L�BwNjY[RTSTBEY>B���POBEYIScr+BED\H[J+ZXD
KWLiNQYIr P�Y[Z\d�g�KEHISTZXDp���X�BAXØ\×B [t2Ä?L�BEÆ`NjY[B�NjJhp¢ZXRTRTZQF?Jw�
�sÌ Ñ HIY[Z_D�a�STJ[ZXJIP�STD,J[Æ\r>r+BEH[YIÆ�kQF?L�ScKWL,STr>P�RTSTBEJs�

NXÌ:HIL�B�g�P�ø\giNjY[V�d�STJIH[Y[STb�g�H[STZXD�STD�P�Y[ZXHIZXD�J^STJ^HMNjVXBED�H[L�B	JMNjr>B�NjJ^H[L�B	d�ZQF?D�ø�gONQY[V
d�STJ[HIY[STb�g�HISTZXD,STD>D�BEg�H[Y[Z_D�J�NjD�d,]\ScKeB�]_BEY[JWN�k�H[L\g�JC�p�Ê�zc¼=y & ÌN£~Gmq�ÊLz{¼=y & ÌEkiNjD�d$Gmp�ÊLz{¼ðy & Ì"£5Crq�ÊLz{¼ðy & ÌEk
F?L�BEYIB�P�NQD�d,D,Y[B~p¢BEYzHIZ�P�Y[ZXHIZXD�NQD�d`D�BEg�H[YIZXD0kONQD�d
biÌhHIL�B�J[HIYMNjD�aXB^J[BsN�STD>P�YIZXHIZXD�J^NQD�d+D�BEg�HIY[ZXD�JzSTJ?H[L�B^JWNQr>B_k\H[L\g�JT�pOÊLz{¼ðy & Ì"£^T�qiÊ�zc¼=y & Ìet
É�Y[ZXr D�ZQFíZ_DöNQRTR5PONQY[HIZXD�d�STJ[H[YISTb�g�H[STZ_D�J'NjY[B+B��\P�Y[BEJIJ[BEd ScD*HIBEY[r+J�ZQpzHIL�ZXJIB,ZQpzH[L�B
P�YIZXH[Z_D0kiNjD�d>HIL�B�STD�d�B��>P,STJGZ_r>STH[HIBEd0t
×_ÌCÄ?L�B^D�ZXD ¥|JIH[YMNjD�aXB	ÊËg�P,NQD�d+d�ZQF?DiÌ�ø\giNQYIV>NQD�d,NQD\H[STø\giNQYIV�KeZXr>POZXD�BED\H[JhZQp0H[L�B

J[BsN�NQYIB'NjJ[J[g�r>BEd�H[Z,bOB�J[Æ\r>r+BEH[YIScK_k�J[Z�H[LiNjH �C2ÊLz{¼=y & Ì,£�Crs d Ò Ê�zc¼=y & ÌekV�G�ÊLz{¼ðy & ÌM£Gms d Ò Ê�zc¼=y & Ìek\ScD�HIL�STJGHIBEY[r+STD�ZXRTZXa_Æ�H[L�BJCrs d Ò KEZXD\HMNjSTD�JGZ_D�RTÆ C,NjD�d�D�Z �C>ø\giNjY[V\Jwt5É�g�YÈ¥H[L�BEY[r+ZXY[BzNjD�STJ[ZXJIP�STD�JIÆ\r>r>BeH[Y[STK5JIBwN�ScJhNQJ[JIg�r>Bed�YIBEJ[g�RTHIScD�a�STD �CmÊLz{¼ðy & Ì"£ �G�ÊLz{¼=y & ÌEt
Ä?L�BhH[Z_HMNjR�]XNjRTBED�KEB�ÊÔScDÀp|NQKEHCHIL�BMG\Ì0ø\giNjY[V�d�ScJIH[YIScb�g�H[STZXDÀp¢g�D�KEHISTZXD�p¢ZXY5NQD�NQYIb�STH[YWNQY[Æ

D\g�KERTBEg�J:F?STH[L�b NjD�d*t�NQJzNjH[ZXr+STKzNQD�d,KWLiNQYIaXB^D\g�r�bOBEY?KwNQD,HIL�BED,biB�F?Y[STH[HIBED�NQJ
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H[L�B?P�Y[STr`NjY[Æ0½�J[Z?KwNjRTRcBedxiIRcBsNQd�STD�a0k�½�r�g�ZQDzLONQJ5RËNQYIaXBEYCHIYMNQD�J[]XBeY[J[B:r>Z_r>BED\H[g�r�F?STH[L
Y[BeJ[POBEKEH�HIZ>H[L�B�d�STYIBEKEH[STZ_D�ZQp5H[L�B�LiNjd�Y[Z_D�J[L�ZQFGBEY:H[LiNjD�H[L�B�J[BEKeZXD�diNjY[Æ�r�g�ZXD0k_p¢YIZXr
H[L�B`KWLiNjY[r+BEd­LiNjd�Y[Z_D­d�BeKwNsÆ�t�noD­HIL�B,F?STd�BW¥obiNQD�d@-P/�bOBwNQr g�J[BEd p¢ZXY��?�:Ç Ñ NjD�d
�hÇ Î �z� n[n�� �_�BAXØ\�B mH[L�B^KEZ_D�HWNQr+ScDONQH[STZ_D�Zjp -�/	STJ?J[gÃÎ>KESTBED\H[RTÆ�RTZQFöHIZ�biB^D�BeaXRTBEKEHIBEd0t
ÇzZQFhBE]_BEY�STD*HIL�B -�/�F?STd�B~¥|biNjD�d*bOBwNQr+J�H[L�STJ	STJ�D�ZXH�H[L�B,KwNjJ[B`NjD�d*H[L�B>J[BePiNQYWNQH[STZ_D
P�YIZ�KeBEd�g�YIB*ScJ+g�J[Bed0tíÄ?L�STJ>YIBEJ[g�RTHIJ`STD
N)KEZXD\HWNQr>STDiNjH[STZXD*Zjp -P/�BE]_BED\H[J,STD�H[L�B -�/
JMNjr>P�RTB�Zjp�NQbOZXg�H��PO p¢Z_Y�bOZXHIL­B��\POBEY[STr>BeD�HIJwt�noD­HIL�B`�?�?É���NQDiNjRTÆ�JIBEJg� ØO�XkoØ\×B zN
F?STd�BW¥obiNQD�d>- / biBwNjr FÏNjJ�g�J[Bed­F?L�BEYIB,H[L�B�KEZ_D\HMNQr+STDiNQHIScZ_D�ZQp - / F?NQJ�HWNQV_BED*STD�HIZ
NQKeKEZXg�D\Hst��zJIScD�a`HIL�B�J[BePiNQYWNQH[STZ_D�P�YIZ\KEBEd�g�YIB`N��XtT�BO Ê¢�X×0O�Ì:KEZXD\HMNjr>STDiNjH[STZXD+ScD�H[L�B- / Ê - / Ì�JMNjr>P�RTB?F?NQJhp¢Z_g�D�d>HIZ�bOB^P�Y[BeJ[BED\Hwt�noD,ZXg�YhB��\PiBeY[STr>BED\HhH[L�B^KEZ_D\HMNQr+STDiNQHIScZ_D
ZQpGNjD�HIS ¥|D�Beg�H[YIScD�ZXJhScJ?JIg`Î>KESTBED\H[RTÆ+RcZQF�kO�Xt��0O,kXHIZ�biB�D�BEaXRTBEKEHIBEd0t
Ä?L�B^r,NQSTD�biNQKWV\aXYIZXg�D�d`HIZ�ZXP�POZXJISTH[BW¥oJ[STaXD,d�STr�g�Z_D�BE]XBeD�HIJ?p¢YIZXr�KWLiNQYIr P�YIZ\d�g�KW¥

H[STZ_D>STJGd�g�B^H[Z	r�g�ZXD�STK?d�BeKwNsÆ>Zjp0P�STZXD�J?NQD�d,VXNjZXD�J5P�Y[Z\d�g�KEBed�BESTH[L�BeY?d�STY[BEKEHIRTÆ`NQHhH[L�B
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NQJ�KwNQD�biB�JIBEBED*STD�Ä�Njb�RTB`�_t�×�kOF?L�BEYIB>N>JIg�r>r,NQYIÆ>STJ^aXST]XBED�ZQphdiNQHWN>JWNQr+P�RTBEJ?p¢YIZXr
]XNQYISTZXg�J	B��\PiBeY[STr>BED\HIJwt�É�ZXY	ZXg�Y>NjDiNQRTÆ\J[STJ	H[L�STJ�p¢YMNjKEH[STZXD�STJ	p¢ZXg�D�d­H[Z*bOB�×X×0O,kCJ[BEB
Ñ BEKeH[STZXD���t���t

¤�¥�ë � ¨Vªµª"§J¬K©ë´c©�³�©"¨]´
Î D\g�r�bOBEY5ZQpCB��\PiBeY[STr>BED\HWNQROaXY[Z_g�P�JhLiNs]XB:J[HIg�d�STBEd,D�BEg�HIY[STD�Z�KWLiNjY[r>Bed�PiNQYIH[STKERTB^P�Y[Zj¥
d�g�KeH[STZXD2���X�8A Ø\×�kE�X�8A��X�8 Èt�Ä?L�B,KEg�Y[Y[BeD�HIRTÆör+ZXJIH�Y[BERTBE]XNjD\H�YIBEJ[g�RTHIJ`NQYIB,ZXb�HWNQSTD�BEd�b�Æ
H[L�B¼�?�:Ç Ñ ���X�8 Èk5�hÇ Î �:�ôn[n7� �_��kIØ��8 Èk5NjD�dö�?�?É�� KEZXRTRËNQbOZXYWNQHIScZ_D^� Øi�= WO5NjRcRhH[L�Y[BEB
POBEYop¢Z_Y[r+BEd�N	RcBsNQd�STD�aj¥|Z_Y[d�BEYM#^�?�íNQDONQRTÆ\J[STJwt5�?�?É���NQRTJIZ�d�STd¼NjD,ScD�KEZXr+P�RTBEH[B:D�B��\Ho¥
H[Zj¥|RTBwNjd�STD�aQ¥oZXYId�BEY	ÊËf,;2Ò^Ì�NjDiNQRTÆ\J[STJ�� Ø\×B [t?Ä5NQb�RcB+�Xt�×	aXST]XBeJzH[L�B�JIScÓeBEJ�ZQp5HIL�B�JWNQr+P�RTBEJ
g�JIBEd�STD�HIL�Bhd�STr�g�ZXD^NQDiNjRcÆ\JIBEJ0Zjp HIL�BEJIB?B��\PiBEYISTr>BED\H[JCNQJ2FGBERTR�NQJ2biNQKWV\aXYIZXg�D�d�Jwt2noD�H[L�B
�?�?É���Ê�;0Ò^Ì�NQDONQRTÆ\J[STJ^H[L�B�d�STr�g�Z_D,KEY[Z_J[Jo¥oJ[BeKEH[STZXD�FÏNjJ�KEZ_Y[Y[BeKEH[BEd�p¢Z_Y��?NQRTRËNQD\¥l9^Y[Z_J[J
]\STZXRËNQHIScZ_D0k_F?L�STKML+FÏNjJ?D�ZXH?d�ZXD�B^b\Æ`�?�:Ç Ñ Z_YÏ�hÇ Î �z� nInEt
Ä?L�B��?�:Ç Ñ B��\POBEY[STr+BED\H�g�J[BEd��?A"�?fíDiNjY[Y[ZQFh¥obiNjD�döÊqNQD\H[S ¥[ÌoD�Beg�H[YIScD�Z`bOBwNjr HIZ

r>BsNQJ[g�Y[B�H[L�B>H[Z_HMNjRzÊ¢NjD�HIS ¥ÈÌÈD�BEg�HIY[STD�Z�KEYIZXJIJ�JIBEKEH[STZ_DöNQD�d*PiBEYÈp¢ZXYIr>BEd�P�YIBEKESTJ[STZXD�BERTBEKW¥
H[YIZQFGBsNQV�NjD�d�J[HIY[g�KeH[g�YIBW¥¢pqg�D�KEHIScZ_D�r>BwNjJ[g�YIBEr>BeD�HIJ0F?STH[L�F?Scd�BEbiNQD�d�biBsNQr>J2d�g�YIScD�azH[L�B
BwNjY[RTÆ­�w�_�X�jJwt	fzBEg�H[Y[STD�Z,BE]_BED\H[J^pqY[ZXr biZ_H[L�DiNQYIY[ZQFh¥obiNQD�d¿NjD�d�F?STd�BebiNQD�d�D�BEg�H[Y[STD�Z
bOBwNQr+J'NjY[B,g�J[Bed�p¢ZXY�HIL�BESTY�d�STr�g�Z_D¿NjDiNQRTÆ\J[STJwt�Ä?L�B,B��\POBEY[STr>BeD�H�g�J[BEd�N�d�BEHIBEKEHIZXY
KEZ_D�J[STJ[HISTD�a�ZQp?H[Z_Y[Z_ScdONQRTRTÆ`r,NQa_D�BEH[STJIBEd�STYIZXD*P�RËNQHIBEJ�JWNQD�d�F?STKWL�BEd*bOBEHoFhBEBED�P�RËNQD�BEJ�ZQp
J[KeScD\HIScRTRËNQHIZXY?NQD�d,d�YIS p¢H?KWLiNQr�bOBEY[JstCÄ?L�B^r>Z_r>BED\H[g�rÖNQD�d`KWLiNjY[a_BW¥|JISTaXD,ZQpCH[L�B�r�g�ZXD�J
FhBEY[B�d�BEH[BEYIr>STD�BEd+b\Æ�H[L�B^bOBED�d�STD>HIL�B^r`NjaXD�BEHISTKhÐiBERTd0k\F?STH[L,NQD`Ns]_BEYMNjaXB^Y[BeJ[ZXRTg�HISTZXD
ZQp5�PO,t2Ä?L�BzLONQd�YIZXD�STKzBeD�BEY[a_Æ�Y[BEJIZXRTg�HIScZ_D>Zjp7H[L�BzKwNjRcZ_Y[STr>BeH[BEY5]XNjY[STBEd0k_d�BEPOBED�d�ScD�a�ZXD
H[L�B�J[BEa_r>BED\HWNQH[STZ_D>ZQpCH[L�B^STY[Z_D0k_p¢YIZXrhärÅ ÒYÆ WPÅ:Å ÒYÆ t ��u��X�0W Ë Å�Å ÒYÆ HIZ>��u�úX�0W Ë Å:Å ÒYÆ tÄ?L�Bhd�STr�g�Z_D�Y[BEJIg�RTH[JCpqY[ZXrºH[L�Bz�?�?É���B��\POBEY[STr>BeD�H�ScD�KERTg�d�BEJ5dONQHMN:HWNQVXBeD�ScD,�w�_�X�
NQD�d>�w�_�XúzNjD�d�YIg�D�J7NjH5É�BEYIr>STRËNQb0t�Ä?L�BhF?Scd�BEbiNQD�d�D�BEg�HIY[STD�Z:biBwNjrÝLiNjd�D�Z:J[STaXD�JIBERTBEKW¥
H[STZ_D0kQY[BeJ[g�RTH[STD�a^STD�NzRËNjY[aXBhKEZ_D�HWNQr+ScDONQH[STZ_D�Ê[�s�PO�Ì2ZQp - / STD	H[L�BM- / biBwNjr�t2Ä?L�Bhd�BEH[BeKW¥
H[Z_Y?STJGKEZ_D�J[HIY[g�KeH[BEd�NjJÏN�HMNjY[a_BEH?KwNQRTZ_Y[STr>BEHIBEYCp¢Z_RTRcZQFhBEd�b\Æ>N^HIZXY[Z_STd>r�g�Z_D�J[POBEKEH[YIZXr ¥
BEHIBEYwt�Ä?L�B^KwNQRTZXYISTr>BEHIBEY5KEZ_D�J[STJ[HIJzZjp0ScYIZXD+P�RËNQH[BeJ?ScD\HIBEY[JIPiBEYIJ[BEd�F?ScHIL>JIKESTD�HISTRcRËNjH[ZXYIJÏNjD�d
d�YIS·pqH�KWLiNQr�bOBEY[JskCF?STH[L­N,LiNjd�Y[Z_D�STK�BED�BEYIaXÆ*YIBEJ[Z_Rcg�H[STZXD>ärÅ ÒYÆ WPÅ:Å ÒYÆ £9�vu��X�PW Ë Å�Å ÒWÆ tÄ?L�B,H[Z_Y[Z_Scd*JIPiBeKEH[YIZXr>BeH[BEY�LiNjJ�ÐO]XB>JIBEH[J�Zjpzd�Y[S p¢HIKWLiNQr�bOBEY[J�p¢Z_Y�r�g�ZXD�H[YWNQKWV\STD�a�NQJ
FhBERTR0NQJ?L�Z\d�Z_J[KEZ_PiBEJ:p¢Z_YGHIY[STaXa_BEY[STD�a�O\STH[J?r>Z_r>BED\HIg�rÝYIBEJ[Z_Rcg�H[STZXD,STJDæ Á W Á £º�X�+O,tÄ?L�B��hÇ Î �z� nIn�B��\POBEY[STr+BED\H�KEZ_RTRcBeKEH[BEd diNQHWN�d�g�Y[STD�a�H[L�B�PiBeY[STZ\d �s�X�_ús¥E�w�X���Xk
g�JIScD�a�H[L�B?JWNQr+BGF?STd�BEbONQD�d	D�BEg�HIY[STD�Z�bOBwNjr NjJCH[L�Bz�?�:Ç Ñ B���POBEYIScr+BED\Hwt2Ä?L�STJCB��\PiBEYÈ¥
STr>BED\HCF?NQJhZXP�HIScr+STJ[BEd�p¢ZXY�d�BEH[BeKEH[STZXD,Zjp0BERTBEKEH[YIZXD�Jst5Ä?L�B:d�BEHIBEKEH[Z_YwÍ J?HMNjY[a_BEHGF?NQJhKEZ_r�¥
POZXJ[Bed�ZQpCØ���r>ríH[L�STKWV>P�R NjH[BEJ?Zjp7a_R NjJ[J?NQD�d,STD\H[BEYIJ[POBEY[JIBEd�biBEHoFhBEBED�H[L�B�P�R NjH[BEJ?FhBEYIB
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º À ZQpGHIL�B��?�?Éµ�ºB��\POBEY[STr+BED\HzF?L�STKWL¿NjY[B	J[HWNQH[STJIH[STKwNQRZXD�RcÆ\t�É�Z_Y��hÇ Î �:� nInV� �_��koØ\�B GNQD�d­�?�?Éµ� � Øi�_koØ�×8 [k
»L� ¼ STJ�KsNQRTKEg�RËNQHIBEd�p¢Y[Z_r H[L�B�2BEH[BeY[J[Z_D Þ+ßUà�á6â p¢YWNQaXr+BED\HMNjH[STZXD p¢g�D�KEHISTZXD>� Ø��8 5g�J[STD�a+H[L�B�ÐiH[HIBEd*]XNQRTg�B�ZQpR�Y�?t�É�Z_Y�?�:Ç Ñ ���X�B [kOH[L�B�YMNQD�aXB	p¢Z_Y8�Y��STJ�Z_b�HMNjSTD�BEd�p¢Y[Z_r9H[L�B�d�BeH[BEYIr>STDiNQHISTZXD�Zjp�»L� ¼ t Î RTRH[L�BEJ[B�d�BEY[ST]XBed�D\g�r�biBeY[J?NQY[B^a_Sc]_BED,STD>PiNjY[BED\H[L�BEJ[BEJstò.ó¬ôRõ ò.ò.ö;÷:øEù�ú�û ò.ò.ö3÷:øýü�ù�úRû ò$ô�þR÷¬ÿ����
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ñ Ä?L�B,J[H[YWNQD�a_B�ø\giNQYIV*r`NjaXD�STH[g�d�B	p¢ZXRTRTZQF?STD�a,p¢YIZXr v�STJ	p¢Z_g�D�d­HIZ*biB,JIr`NQRTRTBEY
H[LiNjDög�D�STHoÆ�k�ScD�d�STKwNQHIScD�a�HILiNQH�HIL�B�J[BsN*STJ�D�ZXH Ñ ��Ê¢�_Ì	J[Æ\r>r+BEH[YISTKXt Î RTJ[Z*H[L�B
�?�?Éµ��ÊL;2Ò�ÌhNQD�d`�?�?É���ÊÔf,;0Ò^Ì�Y[BEJIg�RTH[J?Zjpcv>NQYIB^d�Sã<vBEYIBED\HÏNjHGHIL�B��Xt ØKä,RTBE]XBeR|t
noD`HIL�B��?�?É���ÊL;2Ò^Ì?NQDiNjRcÆ\JIScJ?D�Z y & d�BePiBED�d�BED�KEB�Zjp v,STJhp¢Z_g�D�d0tñ Ä?L�B>POZXJIScHIST]XB�]XNQRTg�B�Zjp×m p¢YIZXr H[L�B,�hÇ Î �z� n[n	NQD�d­�?�?É���Ê�;0Ò^Ì�NjDiNQRTÆ\J[BEJScD�d�STKwNQHIB>N�POZXJIJ[STb�RTB�H[BED�d�BED�KEÆ�H[LiNjH�STD>;2Òh#^�?��H[L�B>J[HIYMNjD�aXB+J[BwN�STJ�J[Zjp¢H[BEY
H[LiNjDöHIL�B,D�ZXD ¥|JIH[YMNjD�aXB,JIBwN�t�Ä?L�B,J[HIYMNQD�aXBED�BeJ[J,d�STJ[HIY[STb�g�HIScZ_D­YIBEJ[g�RTHIScD�a�p¢YIZXr
H[L�B��?�?É���ÊËf,;2Ò^Ì>NQD�d �?�?É���ÊL;0Ò^Ì+NQDiNjRcÆ\JIBEJ>KwNjD�biB�JIBEBED/STD É2STaXg�Y[B­�_t ��t
Ä?L�B�p|NjKEH	H[LiNjH�HIL�B>f�;0Ò�d�STJ[HIY[STb�g�HISTZXD*STJ'NjbiZ_g�H	HoF?ScKeB`NQJ	RËNQYIaXB>NQJ	H[L�B>ZXD�B
NQHK;0Ò KwNQD*bOB>NQHIH[YIScb�g�H[BEd*HIZ,H[L�B�JWNQr>B	bOBELiNs]\STZXg�Y:p¢Z_Y�HIL�B�H[Z_HMNjR5ø\giNQYIV�J[BwN
d�STJ[H[YISTb�g�H[STZ_D[z �Â ÊLzOÌEk5NQJ�JIL�ZQF?D­STD�É0STa_g�Y[B��Xt�ú�k5NjD�d­HIL�g�J�ScJ	D�Z_H�JIPiBEKeS NjR?p¢Z_YJ[H[YWNQD�a_BED�BEJIJwt
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³h q«i�C�Q¤ ïi�%�0� Ä?L�BÝJIH[YMNjD�aXBeD�BEJ[J�d�ScJÈ¥
H[YISTb�g�H[STZ_D z'T_ÊLz{¼ðy & £ ØÈu��~9ÀB�	 & WP_ & Ìd�BEHIBEY[r+STD�BEd�b\Æ�H[L�B��?�?Éµ� KEZXRTRËNQbOZXYWNs¥
H[STZ_D[� Ø�×8 GNQH�f�;0Ò�NQD�dp;0Ò #^�?��t Ä?L�B
diNjJ[L�BEd�KEg�Y[]_BEJ�NQYIZXg�D�d,HIL�B�f,;2ÒºKEg�Y[]_B
STD�d�STKwNjH[B�H[L�B � �+ä�g�D�KEBEYIHMNQSTD\HoÆ�STD�HIL�Bd�STJ[HIY[STb�g�HISTZXD0t

³h ¢«O�C�Q¤�ïO�Ü�m� Ñ NQr+B>NQJ�É2Sca_g�Y[B��Xt��+p¢Z_Y
H[L�B^ø\giNjY[V>JIBwN�d�STJ[H[YISTb�g�H[STZ_DSz Â ÊLz{¼ðy & £ØÈu���9^B�	 & WP_ & Ì

ñ Ä?L�B�D�ZXHMNjb�RTB�d�STJ[KeY[BEPiNjD�KEÆ�bOBEHoFhBEBED*r+BwNQD,]XNQRTg�BeJzZQphH[L�B	KWLiNQYIr9ø�gONQY[V+p¢YWNQaj¥r>BED\HMNjH[STZXD�r>ZXr+BED\H[g�r »å� ¼ kCd�BeH[BEYIr>STD�BEd*b\Æ��hÇ Î �z� nIn�NQD�d­�?�?É���Ê�;0Ò^ÌEkKwNQD	biBhSTD\H[BEYIP�Y[BEHIBEd>NQJ2d�g�BhH[Z^NQD�BED�BEY[a_Æ�d�BEPOBED�d�BeD�KEBzZjpiH[L�ScJCPiNjYMNjr>BEHIBEYwtmÄ?L�B
r>BwNjD�]\ScJISTb�RTBGD�Beg�H[YIScD�Z�BED�BEYIaXSTBEJ5ZjpvHIL�Bz�hÇ Î �z� n[n5NQD�d'�?�?É���Ê�;0Ò^ÌCd�STr�g�Z_D
JMNQr+P�RTBEJ�NQYIB'NjbiZ_g�H>�X�s�>NjD�d­×X�_�]9^B�	�kCNQD�d�H[L�B�r>BwNjD�]\ScJISTb�RTB�BED�BEY[a_ScBeJ�p¢Z_Y
NQD\H[S ¥oD�BEg�HIY[STD�ZXJzNjY[B�NQbOZXg�HzúX�	NQD�d*�w�_�:9ÀB�	�k\Y[BEJIPiBEKeH[ST]XBERTÆ\tñ Ä?L�B�]XNQRTg�BEJ^ZjpRË � p¢Y[Z_r NQRTRCB��\PiBeY[STr>BED\HIJ�NQYIB�KEZXD�JISTJ[H[BeD�Hsk0P�Y[ZQ]\STd�STD�a`N+aXZ\Z\dZQ]XBEYWNQRTR5KWL�BEKWV*ZQpzHIL�B>P�L�Æ\JIScKeJ�r>Z\d�BERTJst>Ä?L�B+]XNQRTg�BEJ	NQaXYIBEB�F?STH[L­NjD*ScD�d�STY[BEKEH
d�BEH[BeY[r>STDiNjH[STZXD�Ë � £�Ê¢�vuT�w� � �vu��QØ�ÌÖOíNQJ?d�BEJIKEY[STbOBEd�ScD Ñ BeKEH[STZXD*�_t ØOt
É2STaXg�YIB��Xt���JIL�ZQF?J?H[L�B�YMNjH[STZ � �sr s?Zjp��?� KWLiNQYIr d�Scr�g�ZXD�H[Z	J[STD�a_RTB�r�g�ZXD>KeY[ZXJIJo¥J[BeKEH[STZXD¼p¢ZXYM- / NQD�d - / k�NjJzN�p¢g�D�KeH[STZXD,ZQpCH[L�B�D�BEg�HIY[STD�Z�BED�BeY[aXÆ\tCl�STH[L,HIL�BEJ[B�KEg�Y[]_BEJ

NQD�döHIL�B,D\g�r�biBeY�ZQp^B��\PiBEKeH[BEd��?�íBE]_BED\H[J>STD�NQD­B���POBEYIScr+BED\Hwk�ZXD�B+KwNQD�BEJIH[STr`NjH[B
H[L�B�D\g�r�bOBEY?ZQphKMLONQY[r9d�Scr�g�ZXD>Be]XBED\H[Jst^Ä?L�BEJIB�Ðia_g�Y[BeJÀNjY[B	biNQJIBEd�Z_D�H[L�B	PiNjYMNQr+BW¥
H[BeY[J?pqY[ZXr H[L�B��?�:Ç Ñ k��?�?É���ÊL;0Ò^ÌhNQD�d��hÇ Î �z� n[n?NQDiNjRTÆ�JIBEJhp¢Z_YGHIL�B^V�STD�Ber`NQHISTKwNQR
d�Z_r`NQSTD�KEZQ]XBeY[BEd�b\Æ�HIL�B��hÇ Î �z� n[n	NQDiNjRcÆ\JIScJst�Ä?L�B+d�STJ[KEYIBEPiNjD�KESTBEJ>bOBEHoFhBEBED�H[L�B
KEg�YI]XBEJ^NQYIB�ZQpCH[L�B�JWNQr+BzZXYId�BEYzNjJ?H[L�B�BeY[Y[Z_Y[J:ZXD>HIL�B�STD�d�ST]\STd�giNjRiKEg�Y[]XBeJwt
Õ Æ�NQJ[JIg�r>STD�a�HIL�B��h�À� r`NQHIY[S%�>BeRcBer>BED\H[J��X�l��NjD�dp�`� n H[Z+biB	V\D�ZQF?D�Z_D�B�KwNjD

d�BEHIBEY[r+STD�B�H[L�B�]XNQRTg�BEJ:ZQp Ï �Qk'mGk;v2k=Ë×�ÀNjD�d*�st?l�L�BED�H[L�B��h��� r,NQHIY[S%��BERTBEr>BeD�HIJ
ý õ



ïO�Gð^ñC¨��Qò óC�Q�0¸2�5îQ©s ¢�O¡* ¢¡�¡C¤��C©s�Q ¢¡C��îsñC¨��Q«O¤ ¸�îQ�C�Q�Q¤\¡0©� q¡0©s¤\�Q¨iîQ©s q�i¡CÃ

CHARM II

ν

CCFR(LO)
CDHS

E (GeV)
t

R
V

IS
 ( 

10
-3

 )

CHARM II

ν–

CCFR(LO)
CDHS

E (GeV)
t

R
V

IS
 ( 

10
-3

 )

³h ¢«O�C�Q¤	ïi� � �0Ò:P�POZXJIScHIBW¥oJ[STaXD�d�Scr�g�ZXD^H[Z:J[STD�aXRTBCr�g�Z_D�KeY[ZXJIJo¥oJ[BEKeH[STZXD�YWNQH[STZ�� ��r smpqZXYy & ÐÝ�]9^B�	 & W0_ & NQD�dx- Ð �w�79^B�		k0NQP�P�Y[Z��\STr`NQHIBERTÆ�KeZQ]XBEYIScD�a`HIL�B��hÇ Î �:� n[ndiNQHWN+JMNQr+P�RTB^p¢Z_Y,ÅUÆ ÐÝ�X�g9^B�	�kOp¢Z_Y^D�BEg�HIY[STD�ZXJ�ÊÔH[ZXPOÌ�NQD�d*NQD\HIScD�BEg�H[YISTD�ZXJ�ÊËbOZXHÈ¥H[Z_r`ÌEt	Ä?L�B�]XNjY[STZXg�JzKEg�YI]XBEJ	KEZ_Y[Y[BeJ[POZXD�d�H[Z,HIL�B�KEY[Z_J[JÈ¥|JIBEKEH[STZ_D­YMNjH[STZXJ�KwNQRTKEg�RËNjH[BEd
F?STH[L>HIL�B�PiNjYMNjr>BEHIBEY[JhY[BEJIg�RTH[STD�a	p¢YIZXr HIL�B��hÇ Î �z� n[n����X��kqØ\�B [kX�?�?É���Ê�;0Ò^ÌM� ØO�= 
NQD�d��?�:Ç Ñ NQDiNjRTÆ�JIBEJK���X�8 ÈtC�CSTKEHIg�Y[B�HWNQV_BED+p¢Y[Z_rë� Ø��B [t

NQYIBzRTBWp¢HhNQJCp¢YIBEBzPONQYMNjr>BEHIBEY[J�ZXD�B?r+BwNQJIg�Y[BEJ�H[L�B:]XNQRTg�BEJ5Zjp Ï � kPmhk;?Ó� � no? & Ë � v'W�Ê(vUE�×XÌek? �X�l��? & ËU��NjD�d*�wtCÄ?L�B�J[BED�J[STH[ST]\STHoÆ>H[Z�? �`�l�Ù?_STJ?STD�KEYIBwNQJIBEd�b�Æ+STJ[ZXRËNjH[STZXD�Zjp�HIL�B^]XNQRTBED�KeB
ø\giNQYIV�KEZ_D�HIY[STb�g�HISTZXD	H[Z^KWLiNQYIrÝP�YIZ�d�g�KEH[STZ_D0tCÄ?L�STJCKwNQD	biB?d�ZXD�B?b\Æ�BESTHIL�BEY5r+BwNQJIg�Y[STD�a
H[L�BzKWLiNQYIríKEY[Z_J[J?J[BeKEH[STZXD,NQH5L�Sca_L]z0k_F?L�BEYIBzHIL�BzJIBwN�ø\giNjY[V	KEZXD\HIY[STb�g�HIScZ_D�J?NQY[B?JIr`NjRcRok
ý �
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ZXY2b\ÆzJ[g�b�H[YWNQKEHIScD�azH[L�BÏNjD�HIS ¥|D�Beg�H[YIScD�Z?KEY[Z_J[J0JIBEKEHIScZ_D�pqY[ZXr H[L�BhD�BEg�HIY[STD�Z:KEY[Z_J[J0JIBEKEHIScZ_D0k
NQJhKwNjD>bOBzJ[BeBED,ScD>A�ø�gONQH[STZ_D`�_t �_��t2�zJIScD�a�NQD�B��\HIBEY[DiNjRm]XNQRTg�B?ZjpcË � ZXD�BzKwNjD�B��\H[YMNjKEH
H[L�B�]XNjRcg�B�ZQpGHIL�B��h��� r`NQHIY[S%�>BeRcBer>BED\H	? � �l� ? tzÄ?L�B'�?�?É���Ê�;0Ò^ÌzNjDiNQRTÆ\J[STJ:aXST]XBEJ^N
]XNQRTg�BhZQp7�vu�×X�X� � ��u����s×�kEHIL�Bz�hÇ Î �z��nIn�NjDiNQRTÆ\J[STJ5��u�×_�X� � �vu ���wú�kwNQD�d'�?�?É���ÊÔf,;2Ò�Ì
��u�×_�X× � ��u����s��tOÄ?L�BEJIB?]XNQRTg�BEJCKEZ_r>PiNjY[B5FhBERTR\F?ScHIL�H[L�B��w�X�_�z�5��9�]XNjRTg�BM���X×8 ÈkQ�vu ×_×�� �
��u��_�X×�keF?L�STKWL�STJ0d�BEHIBEY[r+STD�BEd^p¢YIZXr/r>BwNjJ[g�YIBEr>BeD�HIJmZQpvNjRTRXSTD�d�ST]\STd�giNQRQr,NQHIY[S%�?BERTBEr>BeD�HIJ
NQD�d�H[L�B	g�D�STHWNQY[STHoÆ,KEZ_D�J[HIYMNQSTD\H^ZXD�HIL�B��h�À� r`NQHIY[S%�`NjJ[JIg�r>STD�a�HIL�Y[BEB	aXBeD�BEYMNjH[STZXD�Jwt
�zJISTD�a�B��\H[BEYIDiNQR2]XNQRTg�BEJ?Zjp7bOZXHIL�Ë×��NjD�d*v>Z_D�B^KwNQD,B��\HIYMNQKeHzH[L�B�]XNQRTg�B:ZQp7HIL�B��h���
r`NjH[YIS6�	BERTBEr+BED\H8? �`� n ? t2Ä?L�B��?�?É���KEZ_RTR NjbiZ_YMNjH[STZXD$���X�8 vPOBEYÈp¢ZXYIr>BEd,NQD>STD�d�BEPiBeD�d�BED\H
r>BsNQJ[g�Y[BEr+BED\HzZQphH[L�B�JIH[YMNjD�aXB�JIBwN+KEZXD\HIBED\Hwk2b�Æ,g�JISTD�a,KMLONQY[a_BEd�KEg�Y[YIBED\H - / NQD�d - /
STD�d�g�KeBEd­BE]_BED\H[J	F?L�BEYIB>H[L�B>d�STr�g�Z_D�BE]XBeD�HIJ'NjY[B�YIBEr>ZQ]_BEd�pqY[ZXr H[L�B+JMNjr>P�RTBXt�Ä?L�B
J[HIYMNjD�aXB^J[BsN	KEZXD\H[BeD�HzNjJ?d�BEHIBEY[r+ScD�BEd>b\Æ9v+STJ5p¢Z_g�D�d+H[Z	biB�v]£ ��u Ø��_� � ��uT�w�_� # �?u � &wvº �6u �sx � kNQD�d�d�Z\BEJCD�ZXHCJIL�ZQF­N?JISca_D�S ÐiKwNjD�H�z^d�BEPOBED�d�BED�KEBXth�:J[STD�azHIL�STJ0]XNjRcg�B5ZQp�v2kQNQD�B���HIBEY[DONQR
]XNQRTg�B	ZQp�Ë � NQD�d�HIL�B>]XNjRcg�B�ZQp	? � � nJ? & Ë � vÈW�Ê)vVE�×_Ì^r>BwNjJ[g�YIBEd�b�Æ*�?�?É���ÊÔf,;0Ò^Ìek0N
]XNQRTg�B�Zjp7? � � nJ?{£ �Pu��_� � ��uT�w� # �6u �syº �?u 4=4 STJ�p¢ZXg�D�d0k0F?L�ScKWL�ScJ�KEZXD�JISTJ[H[BeD�H�F?STHIL*H[L�B*�w�_�X��5��9º]XNQRTg�B�� �_×B mZQpG��u��_úQØ�� � �vu��X�X�_��t
noD�H[L�B��?�?É���ÊËf,;2Ò^Ì�NQDiNjRcÆ\JIScJ	D�Z*JILiNQPOB�d�Sã<mBEY[BED�KEB�bOBEHoFhBEBED�HIL�Bxz'TXÊ�ziÌ�NjD�dz �TXÊ�ziÌ:d�STJ[HIY[STb�g�HISTZXD�J^STJ:p¢ZXg�D�d0t�noD�H[L�B�JWNQr+B�NQDiNjRTÆ�JISTJ�D�Z>J[STa_D�S ÐiKwNQD\H^d�Sã<mBEY[BED�KEB>STDH[L�B�r�g�ZXD�ScK?d�BEKwNsÆ\JzZjp7KWLiNQYIr>BEd+PiNQYIH[STKERTBEJ^NQD�d,NQD\H[S ¥oPiNQYIH[STKERTBEJ?STJ?BEJ[HWNQb�RTSTJ[L�BEd0t

¤�¥6z { ­V¬K©�§���³�ª"²�­ ¸:§J¬�§×ª"³�©µ­�ª"´
ÄCZ,KEZXD\pqY[ZXD\H�B���POBEYIScr+BED\HMNjR7dONQHMN¼F?ScHIL�HIL�B�H[L�BEZXYIÆ�Z_g�H[RTSTD�BEd�STD�HIL�STJ�KWLiNQP�HIBEYwkCSTH^STJ
D�BEKeBEJ[JWNQY[Æ H[Z�b�Y[STD�a�H[L�B,HIL�BEZXYIÆ*STDòi[B���POBEYIScr+BED\HMNjRhp¢ZXYIr]kit�Ä?L�STJ�STr+P�RTScBeJ�HILiNQH>N_Ì
BEJIJ[BED\H[SËNjRcRTÆ,NQRTRiSTD�JIH[YIg�r>BED\HWNQRmB=<mBEKEHIJzSTD�KERTg�d�STD�a	J[BeRcBeKEH[STZXD�J�NQD�d>KEg�HIJzLiNs]_BzHIZ�biB�NQP ¥
P�RTSTBEd�H[Z,H[L�B�HIL�BEZ_Y[BEHIScKsNQR5KEYIZXJIJ�J[BEKeH[STZXD0k2ZXY^biÌ:HIL�B�B��\PiBeY[STr>BED\HWNQRCdiNQHWN+LiNs]XB	H[Z,bOBi[KeZXY[YIBEKEHIBEd�k+p¢ZXYhH[L�B�STD�J[HIY[g�r+BED\HMNQROB=<mBEKEHIJwthnoD,biZ_H[L,KwNQJIBEJ^ZXD�B^D�BeBEd�J�NÀp¢g�RTRmB��\POBEY[S ¥
r>BeD�HWNQRi�¼ZXD\H[Bz�?NjY[RTZ>Ê¢���?ÌCJ[STr�g�RËNQHISTZXDV�����= OZQpmH[L�B:B��\PiBEYISTr>BED\Hwk_STD�KERTg�d�STD�a�NjRcR�Y[BERTBW¥
]XNQD\H?P�L\Æ\J[STKEJzNjD�d,STD�J[HIY[g�r+BED\HMNQR0NjJ[POBEKEHIJwt Õ BeRcZQF FGB�JIg�r>r,NQYIScJIBGHIL�B�r,NQSTD>NQJIPiBEKeH[J
ZQp?H[L�B>���?�:n[�,��Ò:f a_BED�BEYWNQH[Z_Y�JIPiBeKES ÐiKwNQRTRTÆ�d�BeJ[STaXD�Bed*p¢Z_Y�d�Scr�g�ZXD,KWLiNQYIr NjDiNQRTÆ_¥
J[STJsk7NjD�d�HIL�B>�hÇ�Ò��h� Ñ ����a_BED�BEYWNQH[Z_Y�ü�A�Ä?Ä Î g�J[BEd�pqZXY^r>Z_J[H^ZQp?H[L�B>�hÇ^Ò��h� Ñ
NQDONQRTÆ\J[STJwt�Ä?L�B+D�BEg�HIY[STD�ZXJ�P�Y[Z\d�g�KEBedöb\Æ*HIL�B>D�Beg�H[YIScD�Z�bOBwNQr aXBED�BeYMNQHIZXY]9 Õ A Î �
Ê Ñ BEKEH[STZ_D���t�úXÌhNQYIB^g�J[BEd�NQJ?STD�P�g�H�p¢Z_Y?biZ_H[L,BE]XBeD�H:aXBED�BEYMNjH[ZXYIJwt
|~}C��}O| � ���
� �������
Ä?L�B,d�STr�g�Z_D*BE]XBED\H�a_BED�BEYWNQH[Z_Y`���?�:n[�,�^Ò:fU½�d�BE]_BERTZXPOBEd�b�Æp	:STD�KEBED\H];mBer`N���THIY[B���X��kTØ��B \H[Z^d�BEJIKEY[STbOBzZ_P�PiZ_J[STH[B?JISTaXD	d�STr�g�ZXD^BE]_BED\H[J5F?STH[L	H[L�Bz�hÇ Î �:� nIn0d�BeH[BEKEHIZXY|½
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P�YIZ�d�g�KEBEJ?N?diNjHMN�J[BEH5ZjpiZXP�PiZ_J[STH[BhJ[STaXD�d�STr�g�ZXD�J0NjKEKEZ_Y[d�STD�a^H[Z^HIL�BGHIL�BEZ_Y[BEHIScKsNQR�r+Z�d�BER
aXST]_BED,ScD+H[L�STJ?KWLiNjP�H[BEYsk�F?STH[L,HIL�B:p¢ZXRTRTZQF?STD�a�STD�P�g�H?NQD�d¼NjJ[JIg�r>P�HISTZXD�Js�ñ Ä?L�B�D\g�KERTBEZXD�STJ^KEZXD�JISTd�BEY[Bed*H[Z,biB>NjH^Y[BEJIH�STD�HIL�B�RËNQbOZXYMNjH[Z_Y[Æ+p¢YMNjr>B�NjD�d�D�ZÉ�BEYIr>S\r>Z_H[STZXD^Z_Y7D\g�KeRcBsNQYCb�STD�d�STD�a^BED�BeY[aXÆ	STJCHMNQV_BED	ScD\HIZÀNjKEKEZ_g�D\Hwt2fzZ^D\g�KERTBwNQY
B=<vBeKEH[J�NjY[B^STD�KERTg�d�Bed0kOB��\KEBEP�H:H[L�B	D�BEg�HIY[Z_D­ÊLGj¥oø�gONQY[V\JWÌhB��\KEBEJ[J�P�Y[BEJIBED\H^ScD,Z_g�Y
HMNQYIaXBEHstñ Ä?L�BG�hÄzA"#��P;	PONQY[HIZXD^d�STJ[HIY[STb�g�HISTZXD:p¢g�D�KeH[STZXD�J"��×_úB XZQp�HIL�B5H[Z_HMNjRQ]XNQRTBED�KEB�ø�gONQY[Vd�STJ[H[YISTb�g�H[STZ_D�p¢g�D�KEH[STZXDgz Â�� ÒÖÑ Ê�zc¼=y & Ì^ÊÔJ[BEB�A�ø�gONQH[STZ_D��Xt��_�XÌ5NjD�d>HIL�B�H[Z_HMNjRvNjD�HIS ¥ø�gONQY[V�d�ScJIH[YIScb�g�H[STZXD	pqg�D�KEHIScZ_DSz �Â Ê�zc¼=y & Ì:ÊËJIBEB�ACø\giNQHISTZXD��Xt��jØ�Ì5NjY[BzHWNQV_BED�p¢YIZXrH[L�B��?AN�?f��5�^Éµ; n Õ RTSTb�YWNQY[Æ$� Ø\�B [tñ TXÊ�zc¼=y & Ì"£ �T_ÊLz{¼ðy & ÌEtñ Ä?L�B�r`NjJ[JIBEJ�ZQp�H[L�B�KWLiNQYIr ø\giNjY[VöNjD�d�HIL�B�D\g�KERTBEZ_D NjY[B�D�ZXH�D�BEa_RTBEKEH[Bed
STDH[L�B,LiNjY[d\¥oJ[KwNjH[HIBEY[STD�a*KEYIZXJIJo¥oJ[BEKEHISTZXD0t Ä?L�STJ�KEYIZXJIJo¥oJ[BEKEHISTZXD�STJ�aXST]_BED­b\Æ­ACø\giN ¥
H[STZXD��Xt��X��kXF?STH[L,HIL�B^r>Z\d�S ÐiBEd+J[KwNjRcSTD�a	]XNQYISËNQb�RTB�NjKEKEZ_Y[d�STD�a	H[Z>ACø\giNjH[STZXD��Xt�×X��t
Ä?L�BzSTD�STH[SËNjR�ø\giNjY[V�r,NQJIJ[BEJGNjY[B^NQJ[JIg�r>Bed�HIZ�biB Ï �R£
�vu ���U9^B�	,W0_ & NjD�d Ï n £��u�×K9^B�	�WP_ & kjp¢ZXY5HIL�BKG�NjD�d�H[L�B,T:ø\giNQYIVvk\YIBEJ[POBEKEHIST]XBERTÆ\tCÄ?L�Bzr,NQJ[JIBEJhg�J[BEd,NQYIB
N?b�STH0RËNjY[aXBeY0H[LONQD�HIL�BGZ_D�BEJCaXST]_BED�b\Æ^H[L�Bz�s�X�_�z�5��95���X×B mÊ Ï � £/�'HÀ�:�,B�	KWP_ &NQD�d Ï n�£Ý�X�RH/�wúX���¼B�	KWP_ & ÌEt?Ç:ZQFGBe]XBEYskmF?L�BED�RTZ\ZXV\STD�a>NjH�É2STaXg�YIB>�Xt Ø�ZXD�BKwNQD	J[BEBhH[LONQHCBE]XBeD�F?L�BeD�g�JISTD�azHIL�BEJ[B?RËNjY[aXBeY7r,NQJIJ[BEJ2H[L�BhB=<mBEKEH5ZjpiSTD�STH[SËNQR_ø�gONQY[V
r`NQJIJ[BEJhZXD+H[L�B^JIRcZQFh¥oY[BeJ[KwNjRcSTD�a	]XNQYISËNQb�RTB�ÊÔJ[BEB�ACø\giNjH[STZXD��Xt����sÌCSTJ?J[r,NQRTRTBEY5H[LONQD
��t��PO p¢Z_YKy & ÐÖ�g9^B�	 & WP_ & kCNQD�d�D�BeaXRTSTaXSTb�RTB�KEZ_r>PiNjY[BEd�H[Z,H[L�B>HMNjY[a_BEH�r`NjJ[J
B=<vBeKEHwtñ Ä?L�B�p¢YWNQa_r>BED\HMNjH[STZXD�ZQp?KMLONQY[r ø\giNjY[V\J�STJ�d�BEJ[KEYISTbiBEd�b\Æ�H[L�B,�0BeH[BEYIJ[ZXD Þ+ß�à�á6âp¢YMNjaXr>BeD�HWNQHIScZ_D	p¢g�D�KeH[STZXD�ZjpGACø\giNQHIScZ_D*�Xt Ø�×�biBeScD�a>H[L�B�JMNjr>B:p¢ZXYzNjRTRmKMLONQY[r+BEd
LiNQd�YIZXD�J^P�YIZ\d�g�KEBEd2t�A��\KESTH[BEd�KWLiNQYIr>BEd�LONQd�YIZXD�J�NQYIB�D�Z_H�HWNQV_BED�STD\H[Z>KeZXD�JIScd ¥
BEYMNjH[STZXD0t^Ä?L�B�HIYMNQD�J[]XBeY[J[B+r>Z_r>BED\H[g�rÖd�ScJIH[YIScb�g�H[STZXD�ZQpGHIL�B�KWLiNQYIr>BEd�LONQd�YIZXD
ScJ?d�BEJ[KEYISTbiBEd�b�Æ,ACø\giNQHISTZXD��_t Ø���tñ Î KEZXYIY[BEKeH[STZXD)p¢ZXY�YWNQd�SËNjH[ST]XB	B=<mBEKEH[J�STJ�KsNQRTKEg�RËNQHIBEd�p¢Z_Y�H[L�B�STD�KeRcg�J[ST]XB�KWLiNjY[aXBedKEg�Y[YIBED\H�KEYIZXJ[JÈ¥|JIBEKEHIScZ_D�g�J[STD�a>HIL�B	P�Y[BEJIKEY[STP�HISTZXD�ZQp Õ NjY[d�STD@�����= [k�NjD�d�NQJIJ[g�r+BEd
H[Z�bOB�HIL�B�JWNQr>B�p¢ZXYhH[L�B>ÊËJIBEr>S ¥oScD�KERTg�J[ST]XBsÌCd�STr�g�ZXD�KeY[ZXJIJo¥oJ[BEKeH[STZXD0tñ Ä?L�B^d�BEKwNsÆ,ZQpCKWLiNQYIr>BEd,LiNjd�Y[Z_D�J?ZXD�RTÆ�d�BePiBED�d�J^ZXD>HIL�B�P�LONQJ[B�J[PiNjKEBXt Î D�STJ[Zj¥H[Y[Z_P�STBEJ?d�g�B�H[Z�d�BEKsNsÆ>r`NjH[YIS6�	BERTBEr+BED\H[JzNQYIB^D�ZXH?HWNQVXBeD`STD\H[Z�NQKeKEZXg�D\Hst
Ä?L�B	���?�:n[�,��Ò:fÝKeY[ZXJIJ^J[BEKEHISTZXD�KwNQRTKEg�RËNjH[STZXD,g�JIBEJ^]XNQRTg�BEJ?ZjpG]XNQYIScZ_g�J?PiNjYMNQr+BW¥

H[BeY[J�NjJ?J[L�ZQF?D+STD>Ä5NQb�RTB	�Xt Ø�pqZXYhaXST]XBED+]XNQRTg�BEJhZQpCH[L�B�PiNQYWNQr>BeH[BEYIJ Ï �Xk�v0k�mhk��Y�öNjD�d
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ËU�_tzÄ?L�B	]XNQRTg�BeJzZQp�?Ó�`�l��?·k$? �X� n ? k�H[L�B	r�g�ZXD,b�YWNQD�KWL�STD�a+YMNjH[STZXJ^NQD�d�JIPiBeKES ÐiK�r�g�ZXD�ScK
d�BEKsNsÆ�J5NjY[Bhd�BEY[ST]_BEd^p¢YIZXr�H[L�Bz�w�_�QØz�5��92���X×8 [kEF?L�STKWL�NQYIB5KEZ_D�J[STJ[HIBED\HCF?ScHIL�H[L�BG]XNjRcg�BEJ
p¢YIZXríH[L�B	�w�_�X���5��9����X×8 [tmÄ?L�BzFhBESTaXL\HIBEd\¥[Ns]XBEYWNQaXB?r�g�ZXD�STKW¥od�BEKwNsÆ�b�YMNjD�KWL�STD�a�YWNQHIScZ_J
NQYIB�KwNQRTKEg�R NjH[BEd�g�JIScD�a¼NjRTR7JIBEr>STRTBEP�HIZXD�STK���}?k2�,��NjD�d � � d�BEKsNsÆ�YIBEJ[g�RTHIJwt�Ä?L�B�P�Y[BW¥
J[KeY[STP�H[STZ_D>ZQpmH[L�B��w�_�QØ����,9 F?NQJ�p¢ZXRTRTZQFGBed^p¢ZXY�H[L�STJ?Ns]XBEYWNQaXSTD�aOkQHMNjV\ScD�a�HIL�Bzr,NQJIJ7d�S·pÔ¥
p¢BEYIBED�KEB^bOBEHoFhBEBED>BeRcBeKEH[YIZXD`NjD�d�r�g�Z_D�STD�HIZ�NQKEKEZ_g�D\HwtCÄ?L�B?D\g�r�bOBEYIJ7STD�HIL�Bhp¢YMNjaXr+BED\¥
HMNjH[STZXD,KEZ_RTg�r>D,NQY[B�biNQJIBEd�ZXDó� ���= [k\NQD�d�HIL�B�]XNjRcg�B�Zjp.¾5kid�BEJ[KEYISTb�STD�a>HIL�B�H[YWNQD�JI]XBEYIJ[B
r>Z_r>BED\HIg�r�d�STJ[HIY[STb�g�HIScZ_D�ZQpCH[L�B:KMLONQY[r+BEd�LiNjd�Y[Z_D�Ê¢A�ø�gONQH[STZ_D��Xt Ø��_ÌEk_ScJhd�BEHIBEY[r+STD�BEd
b\Æ`Ns]_BEYMNjaXSTD�a	H[L�B^]XNQRTg�BeJ?g�J[BEd�b�Æ>A��X���V���_�B [k��?�:Ç Ñ ���X�8 7NQD�d,�?�?Éµ��� ØO�= [t
Ä?L�B�JIBERTBEKEHIScZ_D*ZQpzD�Beg�H[YIScD�Z�HoÆ\PiB>NjD�d*r>Z_r>BED\H[g�r NjH�H[L�B�KeY[BwNjH[STZXD*]_BEY[HIB��­NQYIB

aXST]_BED,b�Æg9 Õ A Î �ôÊÔJ[BEB Ñ BEKEHIScZ_D���t�ú_ÌEk\P�YIZXPOBEY[RTÆ>YIBEP�YIBEJ[BED\HIScD�a`YIBwNQR2diNQHWN	P�Y[Z_biNQb�ScRTS ¥
H[STBEJ����X�B [tmÄ?L�BzpqZXRTRTZQF?ScD�a�J[HIBEP�J�NjY[B^HMNjVXBED2�
µm©w�Q�5îj©w�C�Q¤	�[�C¡5îQ©s ¢�O¡*óC¨��Q¨�ò*¤\©w�Q oÃe¨�©w q�O¡
Ä?L�B^H[Z_HMNjRm]XNQRTBED�KEB^ø\giNjY[V>NQD�d¼NjD\H[S ¥|ø\giNjY[V�d�STJIH[Y[STb�g�H[STZXD p¢g�D�KEHISTZXD�J^Ê¢ACø\giNjH[STZXD�J��Xt��X�
NQD�d`�_t �jØ�Ì2NQY[BhVXBeP�HCKEZXD�JIHMNjD�HskQF?L�STRTBGHIL�BhPiNQYWNQr>BeH[Y[STJWNQH[STZ_D�JmZQpmH[L�B �C2k �G�kXNjD�d �Thd�STJ[H[YIS ¥b�g�HISTZXD+p¢g�D�KeH[STZXD�J?NQYIB�Y[Bed�BWÐiD�Bed�g�J[STD�a�HIL�B^HoFGZ�NQd�d�STH[STZXDiNjRiPONQYMNjr>BEHIBEY[JstCÄ?L�BEJIB�NQYIBv2k\Y[BERËNQHIBEd,H[Z�HIL�B^J[H[YWNQD�a_B^ø�gONQY[V+KEZXD\HIBED\Hwk�ACø\giNjH[STZXD��Xt��X��k�NjD�d$mGk_H[L�B�J[HIYMNQD�aXBED�BeJ[J
J[LONQPOB�PiNQYWNQr+BEH[BEYsk�ACø\giNQHISTZXD��_t��X��t

ý �



ïO�Gð^ñC¨��Qò óC�Q�0¸2�5îQ©s ¢�O¡* ¢¡�¡C¤��C©s�Q ¢¡C��îsñC¨��Q«O¤ ¸�îQ�C�Q�Q¤\¡0©� q¡0©s¤\�Q¨iîQ©s q�i¡CÃ

±+¨��X¸�ÃsîQ¨�©s©s¤��Q q¡C«
É�ZXY5N?a_Sc]_BED	D�BEg�HIY[STD�Z^BED�BEYIaXÆ\kXÅ Æ kXNQD�d�HIL�BGD\g�KeRcBeZXD	biBESTD�a�NjH7YIBEJ[H�ScD	H[L�BGRËNQbOZXYWNQHIZXY[Æ
J[Æ\JIH[BEr�k\D�BEaXRTBEKeH[STD�a>É�BEY[r+Smr>ZXHISTZXD0kQZ_D�B^KwNQRTKEg�R NjH[BEJ?HIL�B�V\STD�BEr,NQH[STKEJ�ZQp5H[L�B^KWLiNjY[aXBed
KEg�YIY[BED\H:Y[BwNjKEH[STZXD2tCÄ?L�B^V�STD�Ber`NQHISTKwNQR�]XNjY[SËNQb�RcBeJÏNjY[B^d�YMNsF?D,NQHhYMNjD�d�ZXr�NQKEKEZ_Y[d�STD�a�HIZ
N�g�D�S p¢ZXYIrÝP�LONQJ[B:J[PiNjKEB^d�BED�JISTHoÆ�O\STD�PiNjY[HIScKeg�RËNQY�z+NQD�dgÍ�NjY[Bzd�YMNsF?D�pqY[ZXríN�g�D�S p¢ZXYIr
d�STJ[HIY[STb�g�HISTZXD	ScD	H[L�B?ScD\HIBEY[]XNjR ����kc�! NjD�d�HIL�BzNQD�aXRTBGZjpiH[L�B?P�Y[STr`NjY[Æ^r�g�Z_D�STD	H[L�B?P�R NjD�B
POBEY[POBED�d�STKEg�R NjYGHIZ�H[L�B?D�BEg�HIY[STD�Z�d�STYIBEKEH[STZ_D�ScJCd�YWNsF?D	p¢Y[Z_rÖN:g�D�S p¢Z_Y[rºd�STJ[H[YISTb�g�H[STZ_D�STD
H[L�B ����k ×0èv iSTD\H[BEYI]XNQRot7É�ZXYhBwNjKML+H[YIScP�RcBeH�ÊLÅUÆ�k�z2k`ÍXÌEk�HoFGZ	FhBESTaXL\H[J?NQYIB�NQJIJ[Z\KESËNQHIBEd,F?STH[L
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¸8¼½· ÍA¾&À¡µ�¼&¾8µ$ºA¹¿¶�µ�Í;¾&¹¿ÂpÍA¾�Ø � Ü¡Ü#� Ø � Ü¡Ü�¶�ø$��Ð£·?¾�ºAµåÿ¼&¹¿Àpµ�º�Ã�¼8Âp¶j¸8³Aµ�ÍAµËÕA¸&¼8¹"Í;Â�Î=µB· ¶æ¾8¹¿¶�ÕAÑ
·?¸&¹¿Â¡ÍA¾L`
ÍAµËÕA¸&¼8¹"Í;Â à=Õ % ·�Àpµ�¼´·?»¡µÈµËÍAµ�¼&»¡Ï
¸�Ï6ñPµ ÷ Ý ñPµ�¼�ñ;¼&Âp¸8ÂpÍ�ÂpÍ�¸´·?¼&»¡µ�¸�� ÷Gº�µ,»��
ÝIÞ ¾ � ¾5´'&pØLÍpà � �5´;`«´
Ý;Þ � ��( �'&pØLÍ à*) �5¶;`��
Ý � Ü � �'&pØLÍ àèú ¶ ( `«´Ý � Ø � Í'&pØLÍ àèú ¶5¾;`«´

Ñ
·?¸8¸&µ�¼��ó· ÍAº$²�Â¡ÍA¾&µËû6Õ;µ�Í2¸&Ñ¿Ï$Â?Ã£¸&³Aµ ÝBÞ �/¹"¾z¾8¶Ö· Ñ"Ñ¿µ�¼zÎ2Ï$·ÁÃò· ²�¸&Â¡¼ÆØ ( ÷
¾8µ�µ�Ì*·?ÎAÑ¿µ��;`¿Ø+�C`��Ñ¿µ�²�¸8¼&Â¡Í/ÍAµ�ÕA¸8¼&¹¿ÍAÂ¡¾Ö·?¼8µ$·?Ñ¿¾&Â	»¡µ�ÍAµ�¼´·?¸&µËº�ÐzÎAÕA¸�¹¿Í µ�Àpµ�Íó¶�ÕA²´³�¾&¶�·?Ñ¿Ñ¿µ�¼�û2Õ=· Í6¸8¹¿¸&¹¿µ�¾BÐ
À2¹
· ß6ÚJÛ á Ü�� µ Ú � Ý � ÐZÙ Ú¹Û µ Ú � Ý � � Ý;Þ Ð ß Ü, Û á Ú � µ à � Ý � ÐÈ· ÍAº
ß Ü, Û á à � µ Ú � Ý � `
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¨£©�ªP«�¬?­ Ñ¯®$a±°.- ²´³Aµ�¶Ö· ¸&¹¿²�Â?À¡µ�¼&À2¹¿µ�ï/Â Ã*¸&³Aµ�Å��*Éáþ/		µ�¾8¸*Å�¼8µB·�þ5µ�ÕA¸&¼8¹¿ÍAÂ10=· ²�¹¿Ñ¿¹"¸�Ï÷
ÍAÂ¡¸z¸&Â�¾8²B·?Ñ¿µ+�C`
Ìz³Aµ'	WÅ�þ�0	Ñ
·�ÏpÂ¡ÕA¸*¹¿¾£¾&³AÂ?ïzÍ�¹¿Í20±¹¿»pÕA¼8µÈ�B` 3B`�Ìzï£ÂÞÎ=µB· ¶�ÿ�²�ÕA¼8¼&µ�Í2¸z¸&¼´·?ÍA¾�Ã�Âp¼8¶�µ�¼8¾

÷
¢zÅ£Ìz¾��Á¶�µ�·?¾&Õ;¼&µÞ¸&³Aµ�Í2ÕA¶�ÎPµ�¼�Â ÃÛ¹¿ÍA²Ë¹"º;µ�Í2¸�ñA¼&Â¡¸&Â¡ÍA¾L`��±Â¡¾&¹¿¸&¹¿Àpµ�÷
ÍAµ�»2·?¸8¹"À¡µ+��¶�µ�¾&Â¡ÍA¾
·?¼8µ�Ã�Â6²ËÕA¾&µ�ºÔ÷
º;µ´Ã�Â2²�ÕA¾8µ�º*�5Î2ÏÖ¸8³AµÞ³AÂp¼8Í�·?ÍAº�¸&³AµÞ¼&µ´àPµ�²�¸&Â¡¼BÐ4Â¡¼&¹¿»p¹¿Í=· Ñ¿Ñ"Ï�²ËÂpÍA²�µË¹"À¡µ�º[Î6Ï
Àp·?Í�ºAµË¼ÈÒ�µ�µË¼ÿÆ���4NÇ2`�ÅzÃ�¸8µ�¼�¸8³Aµ�Àp· ²�ÕAÕA¶ ¸&ÕAÍ;ÍAµ�Ñ�¹¿¼8ÂpÍ$·?ÍAº�µB· ¼&¸8³$¾&³A¹¿µ�Ñ¿ºA¹¿ÍA»�ñ;¼&µ�À¡µ�Í2¸&¾
¸&³;µ�¼8µ�¶Ö· ¹"Í;¹"Í;»�¶�µ�¾&Â¡ÍA¾BÐ�· ÍAº · Í6ÏÔÕAÍ2ï£µ�Ñ¿²�Âp¶�µ�ºAµ�²B·�Ï/ñ;¼&Â2ºAÕA²�¸8¾	÷
Ñ¿¹¿Ùpµ$¶�ÕAÂ¡ÍA¾��Þ¸8Â
µ�Í2¸&µË¼�¸&³Aµ�Å�Ì�ÇÈÉ£Ê - ºAµ�¸8µ�²�¸&Â¡¼L`[Ìz³Aµ�ÍAµ�ÕA¸8¼&¹¿ÍAÂ$ÎPµB·?¶�¹¿¾�¹¿ÍAºA¹¿¼8µ�²�¸&Ñ¿Ï[¶�Â¡ÍA¹¿¸&Âp¼8µ�º[Î6Ï
¸&³;µ	þ�µ�ÕA¸8¼&¹¿ÍAÂ50±Ñ¿Õ %/Ò�ÂpÍA¹¿¸8Âp¼&¹¿ÍA» ¾&Ï2¾&¸8µ�¶ ÷øþ60�Ò7��Æ��?Ü0Ç�Â¡Í/¸&³;µ�Î=· ¾&¹¿¾�Â?ÃÆ¸8³Aµ[à=Õ %
ºA¹¿¾&¸8¼&¹¿ÎAÕA¸8¹¿ÂpÍA¾zÂ ÃÄ¶�ÕAÂ¡ÍA¾�¹¿Í�¸&³A¼8µ�µ�¶�ÕAÂ¡Í�ñA¹¿¸&¾z¹¿Í�¸&³Aµ�¹¿¼&Â¡ÍÖ¾8³A¹¿µ�Ñ¿ºk`
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¨£©�ª=«�¬?­ Ñ¯® C�° ��Í;µ�¼&»¡Ï ¾&ñPµ�²�¸8¼½· Â?Ã¸&³;µ�ºA¹IH4µ�¼&µËÍ6¸[ÍAµ�Õ;¸&¼&¹¿ÍAÂÔ²�Â¡¶�ñPÂpÍAµËÍ6¸8¾¹¿Í�¸&³Aµ�Å��~Ézþ - � - 	/¹¿ºAµz¢z·?ÍAº�þ5µ�Õ2ÿ¸&¼8¹¿ÍAÂ	¢�µ�·?¶ ·?¸�¸8³Aµ$Ñ¿Â2²B·?¸8¹¿ÂpÍÔÂ?Ã�¸&³;µÅ�ÌÈÇ�É£Ê - µË¶�ÕAÑ¿¾&¹¿ÂpÍâ¸´·?¼&»¡µ�¸/÷
¸8¼½· ÍA¾�ÿÀpµË¼&¾&µ[ºA¹¿¶�µËÍA¾&¹¿ÂpÍ;¾$Ø � ÜpÜJ� Ø � Ü¡Ü	¶�ø$��Ð·?¾5ºAµ�¼8¹"À¡µ�º�Ã�¼&Â¡¶Ý¸&³AµÞÍAµ�ÕA¸8¼&¹¿ÍAÂ�ÎPµB·?¶¾&¹¿¶�ÕAÑ
· ¸&¹¿ÂpÍA¾N`

Ì*·?Î;Ñ"µ��;`¿Ø�¾&ÕA¶�¶Ö·?¼8¹¿¾&µ�¾�¸8³Aµ$ñA¼8µ�ºA¹¿²�¸8µ�º ·?Î;ÕAÍAº=· ÍA²�µ�· ÍAº�¶�µB·?Í µ�ÍAµ�¼8»p¹¿µ�¾�Â ÃÆ·?Ñ¿Ñ
ÍAµ�Õ;¸&¼&¹¿ÍAÂ�¾&ñPµ�²�¹¿µ�¾�ñ;¼&µ�¾8µ�Í2¸È¹¿Í�¸&³;µK	/¢£¢ ·?¾zÂpÎ;¸½·?¹¿ÍAµËº$Î2Ï�ÕA¾8¹"Í;»Ö·ÁÃ�ÕAÑ¿Ñ�Ò�Â¡Í2¸&µÆÅz· ¼&Ñ¿Â
¾&¹¿¶�ÕAÑ
· ¸&¹¿ÂpÍwÆ����NÉL� ( Ç2`�0±¹"»¡ÕA¼&µ��;` Ü�¾&³AÂ?ïz¾£¸&³;µ�ñA¼8µ�ºA¹¿²�¸&µËº�µ�ÍAµË¼&»pÏ�¾&ñPµ�²�¸8¼½·ÞÂ?Ã4¸&³;µ�ºA¹IH4µ�¼�ÿ
µ�Í2¸£²�Âp¶�ñ=Â¡ÍAµ�Í2¸&¾*Â Ã�¸&³Aµ5ÍAµ�ÕA¸8¼&¹¿ÍAÂÞÎ=µ�·?¶v²�¼&Â¡¾&¾8¹"Í;»Æ¸8³AµÈÅ�Ì�ÇÈÉ£Ê - µ�¶�ÕAÑ¿¾&¹¿Â¡ÍA¾z÷&Ø � Ü¡Ü6�Ø � Ü¡ÜÆ¶Oø�·?¼8µB·M�C`
q�r$N OP�l}�������u�w |����*�Æyá|
Ìz³Aµ�µ�¶�ÕAÑ¿¾8¹"Â¡ÍÆ¾8µ�¸&Õ;ñÖ²ËÂpÍA¾8¹"¾8¸&¾zÂ ÃÄ¸�ï£Â�²�Âp¶�ñ=Â¡ÍAµ�Í2¸&¾ ° ·��*¸8³Aµ�µ�¶�ÕAÑ¿¾&¹¿Â¡ÍÆ¸´·?¼&»¡µ�¸BÐ2ïz³;µ�¼&µ
¸&³;µÈÍ;µ�ÕA¸&¼8¹¿ÍAÂÆ¹¿Í2¸&µË¼½·?²Ë¸&¹¿ÂpÍA¾~Â?ÃÄ¹¿Í2¸&µË¼&µ�¾8¸*Ã�Â¡¼�¸8³Aµ�Â¡¾&²�¹¿Ñ¿Ñ
·?¸8¹"Â¡ÍÆ¾8µB·?¼8²´³ÖÂ2²�²ËÕA¼LûP·?ÍAº�Î*�~¸&³;µ
µ�¶�ÕAÑ¿¾8¹"Â¡Í�¾&³AµËµ�¸&¾�Ð4ïz³A¹¿²´³ · ¼&µ�ÕA¾8µ�º�·?¾�·Þ³;¹"»¡³$·?²�²�Õ;¼½·?²ËÏÖ¸8¼½· ²½Ù2¹¿ÍA»�¹¿Í2¸&µ�¼�Ãò·?²ËµÈÎPµ�¸�ï£µ�µ�ÍQ ÎA¼8µ�¸&¼´·?²´ÙpµË¼&¾È· ÍAº�¸½· ¼&»pµË¸L`

Ìz³Aµ�¸´·?¼8»pµ�¸Þ²�ÂpÍ;¾&¹¿¾&¸8¾ÆÂ ÃzÃ�ÂpÕA¼Áñ=·?¼8¸&¾�²B· Ñ¿Ñ"µËº	¾&¸½· ²´Ù6¾N`R�*· ²´³�¾&¸´·?²´Ù[²�ÂpÍA¾8¹¿¾&¸&¾ÞÂ?Ã63�4
µ�¶�ÕAÑ¿¾8¹"Â¡Í�¾&³Aµ�µË¸&¾BÐ¡µB· ²½³Þ²�Â¡ÍA¾&¹¿¾&¸8¹¿ÍA»�Â?Ã=· ( Í*Ù4¶â¸&³;¹"²´Ù�¸&¼8¹×ÿ�· ²�µ�¸½· ¸&µz²�µËÑ"Ñ¿ÕAÑ¿Â¡¾&µ�Ã�Â¡¹¿Ñp²�Â2·?¸&µËº
ÂpÍ Î=Â¡¸&³ ¾&¹¿ºAµ�¾Þïz¹¿¸&³ ·S3MT5Í�Ù4¶Yµ�¶�ÕAÑ¿¾&¹¿Â¡Í�Ñ
·�ÏpµË¼L`�Ó5Â?ïzÍA¾8¸&¼8µB·?¶YÂ Ã�µB·?²´³ µ�¶�ÕAÑ¿¾&¹¿ÂpÍ
¾&¸´·?²´Ù · ¼&µ�¸&³A¼8µ�µ�¹"Í2¸8µ�¼�Ãò· ²�µ�µË¶�ÕAÑ¿¾&¹¿ÂpÍ	¾8³Aµ�µ�¸8¾$÷
¾&µËµU0±¹¿»pÕ;¼&µÖ�B`¿Ø+��Ð�µ�·?²´³�²�Â¡ÍA¾&¹¿¾8¸&¹¿ÍA»[Â?Ã
·?Í[·?²�¼8Ï6Ñ¿¹¿²�ñAÑ
· ¸&µWVIÍ5Í�Ù4¶Ý¸8³A¹¿²´ÙÖ²ËÂ6·?¸8µ�º$Â¡Í$Î=Â¡¸&³[¾&¹¿ºAµ�¾�ïz¹¿¸&³�ïz¹"¸8³�·�ØLÍIÍ�Ù4¶Ý¸8³A¹¿²½Ù
µ�¶�ÕAÑ¿¾8¹"Â¡Í�Ñ
·�Ï¡µ�¼L`�ÅYX&¾8ñ=µ�²Ë¹ã· Ñz¾&³AµËµ�¸�Z/÷ - - �Á¹"¾ÁÑ"Â2²B· ¸&µ�ºÔ·?¸�¸8³Aµ�º;Â?ïzÍA¾&¸8¼&µB· ¶Y¾&¹¿ºAµ�Â?Ã
µB· ²½³�µË¶�ÕAÑ¿¾&¹¿ÂpÍ�¾&¸´·?²´Ù�`�Ìzï£Â1X8²´³=·?ÍA»¡µB·?Î;Ñ"µ£¾&³;µ�µ�¸&¾[Z�÷�Å - �Ä· ¼&µzñPÂp¾8¹"¸8¹¿ÂpÍAµ�ºÁºAÂ?ïzÍA¾&¸8¼&µB· ¶
Â?Ãz¸&³;µ�µ�¶�ÕAÑ¿¾8¹"Â¡Í$¸½· ¼&»¡µ�¸L`�Ì�ÂÖñ;¼&Â?À2¹¿ºAµÞÃò·�ÀpÂ¡ÕA¼½· ÎAÑ¿µ�Î=· ²½Ù2»¡¼&ÂpÕ;ÍAº	²�ÂpÍ;ºA¹¿¸&¹¿ÂpÍA¾�Ã�Âp¼�¸&³;µ
¼&µË²�Âp»¡ÍA¹¿¸&¹¿ÂpÍ[Â?Ãz¸&³Aµ�ñ;¼&µ�ºA¹¿²�¸8µ�º�¸8¼½· ²½Ù2¾�¹¿Í$¸8³Aµ�µ�¶�ÕAÑ¿¾8¹"Â¡Í$¸&³;µ�²½³P·?ÍA»¡µB·?ÎAÑ¿µÞ¾&³AµËµ�¸&¾�·?¼8µ
¼&µËñAÑ
·?²�µ�º[·�Ã�¸8µ�¼zÂpÍAµ�¸8Â�¸&³A¼8µ�µ�¶�Â¡Í2¸&³A¾£µ\%2ñ=Â¡¾&ÕA¼8µ�¸&Â�¸8³Aµ�ÍAµËÕA¸&¼8¹"Í;Â�Î=µB· ¶�`�*· ²´³�¾8µ�¸ÆÂ Ã�µ�¶�ÕAÑ¿¾8¹"Â¡Í$¾&¸´·?²´Ù2¾�¹¿¾�µ\%2ñPÂp¾&µËº	¸&Â$¸8³Aµ�Î=µ�·?¶ÝÃ�Âp¼�¸�ï�Â�Ï¡µB·?¼8¾�Â?Ãzº=·?¸´·
¸½· Ù2¹"Í;»�`�Ìz³AµÞ¸&Â¡¸½·?Ñ�µ\%2ñPÂp¾8ÕA¼&µ�¸8¹"¶�µ�¹¿Í$¸&³;µÆÎPµB·?¶�¹¿¾�· Î=Â¡ÕA¸ÆØNÍ�¶�ÂpÍ2¸8³A¾L`5Ì�Â�¼&µËºAÕA²�µ
µ�¶�ÕAÑ¿¾8¹"Â¡Í�Ãò· ºA¹¿ÍA»�÷
¸&³;µzµ�¼½· ¾&¹¿ÍA»�Â Ã�¸&³Aµz¹¿¶Ö· »pµ*º;ÕAµz¸&Â�º;¹]H4ÕA¾8¹"Â¡Í*��Ð ¸&³Aµ5µ�¶�ÕAÑ¿¾&¹¿ÂpÍÁ¾&¸½· ²´Ù6¾

C�Ñ
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·?¼8µ�Ù¡µ�ñA¸z·?¸z·�¸&µ�¶�ñ=µË¼½·?¸8ÕA¼&µ�Â Ã�÷bT;`«ÍKc_ÍB`�TM��dËÅÔ¹¿Í�·�²�Â2ÂpÑ¿ÎPÂa%Ö÷ø¾&µ�µK0±¹¿»pÕA¼8µÈ�;`¤���,`�Ò�Âp¼8µ
¹¿Í2Ã�Â¡¼&¶Ö· ¸&¹¿ÂpÍÞÂpÍ�¸8³Aµ�µ�¶�ÕAÑ¿¾&¹¿ÂpÍ�¸´·?¼8»pµ�¸5²B·?Í�ÎPµ�Ã�ÂpÕAÍAº�¹¿Í�Æ¿Ø�Ç�`

q�r�e fYyhg����Þu�w����	��{[y�x£|��*ui�ýyá|Äy��
Åâ¶Ö· »pÍAµË¸&¹¿²�¾8ñ=µ�²Ë¸&¼&Â¡¶�µ�¸8µ�¼�Â ÃÄ³Aµj%ü· »pÂ¡Í=·?Ñ4¾8³=·?ñPµ�¹¿¾�Ñ¿Â2²B· ¸&µ�º�ÎPµ�¸�ï�µËµ�Í$¸&³;µ�¸½· ¼&»pµË¸z¼&µ´ÿ
»p¹¿Â¡Í�· ÍAº�¸&³Aµ£²B· Ñ"Â¡¼&¹¿¶�µË¸&µ�¼;Ã�Âp¼±¸&³Aµ~¶�µB· ¾&ÕA¼8µ�¶�µ�Í2¸PÂ?ÃA¸&³;µ�²�Õ;¼&Àp·?¸8ÕA¼&µ£·?ÍAº�²ËÂpÍA¾8µ�û2ÕAµ�Í2¸&Ñ¿Ï
¸&³;µ�²´³=·?¼8»pµ�·?ÍAº	¶�Âp¶�µËÍ6¸8ÕA¶ Â?Ã�ñ=· ¼&¸&¹¿²�Ñ¿µ�¾ÞÎPµ´Ã�Âp¼8µ�¸8³Aµ�Ï	µ�Í2¸&µË¼Æ¸8³Aµ�²B· Ñ¿Âp¼&¹¿¶�µ�¸&µ�¼N`�Ú�¸
²�Â¡ÍA¾&¹¿¾&¸8¾zÂ?Ã*·?ÍÖ· ¹¿¼&²�Â¡¼&µ�¶�·?»¡ÍAµ�¸*ïz¹¿¸&³�·�¸8Âp¼8Âp¹¿º=·?Ñ Q µ�Ñ¿º�·?ÍAº Q ÎA¼&µ�¸8¼½·?²´Ù¡µ�¼zñAÑ
·?ÍAµË¾È÷ø¾&µ�µ- µ�²Ë¸&¹¿ÂpÍ��B`�TM�,`

Ìz³Aµ~³Aµ\%A·?»¡ÂpÍ=· Ñü· ¹¿¼&²�Â¡¼&µ£¶Ö·?»¡ÍAµ�¸4¹¿¾�¶�·?ºAµ�Â Ã=¾&¹k%�µ�û2ÕA¹¿Ñ
·?¸&µË¼½·?Ñ2¸8¼&¹
·?ÍA»¡Ñ¿µ�¾�ïz¹¿¸&³�Ø5`�T£¶
¾&¹¿ºAµË¾BÐ9Í;`��MTá¶â¹"ÍÁºAµ�ñA¸8³�Ð6· ÍAºÞ³AÂpÕA¾8µ�ºÞ¹"Í�·z²ËÏ6Ñ¿¹¿ÍAºAµË¼*ïz¹¿¸&³W3B` 4á¶âºA¹
·?¶�µ�¸&µ�¼N`�	ó¹"Í;ºA¹¿ÍA»p¾
Â?Ã�¸&³A¹¿Í�·?Ñ¿ÕA¶�¹¿ÍA¹¿ÕA¶â¾8³Aµ�µ�¸8¾�²�Â?À¡µ�¼�·?Ñ¿Ñ;Ãò·?²Ëµ�¾zÂ?Ã�¸&³Aµ�¸&¼8¹
·?ÍA»¡Ñ"µË¾BÐ2ñA¼8Â6º;ÕA²�¹¿ÍA»Þ¹"Í�µB·?²´³�¸&¼8¹×ÿ
·?Í;»pÑ¿µ�¾8µ�²�¸&¹¿Â¡ÍÖ·Á³AÂp¶�Âp»pµËÍAµ�ÂpÕ;¾ Q µ�Ñ¿º�ñP·?¼½· Ñ¿Ñ"µËÑA¸&ÂÞ¸&³Aµ�Â¡ÕA¸&µ�¼£¾&¹¿ºAµI`�Ìz³Aµ Q µËÑ"º�¾&¸8¼&µ�ÍA»¡¸&³
³=· ¾zÍAÂ�¼½· ºA¹
·?Ñ4ºAµ�ñPµ�ÍAº;µ�ÍA²�µ5`

Ìz³Aµ£¶Ö· »pÍAµË¸Ä²ËÕA¼&¼8µ�Í2¸�¹¿¾�ñAÕAÑ¿¾&µËº�ïz¹"¸8³�·5ºAÕ;¸�Ï�Ãò· ²�¸&Â¡¼�Â?Ã ù Ü��ÞØLÍ à �6Ð ¸&Â5Ã�ÂpÑ¿Ñ¿Â?ï	¸&³;µ
¸&¹¿¶�µ*¾&¸8¼&ÕA²�¸8ÕA¼&µ5Â?Ã4¸&³Aµ£ÍAµ�Õ;¸&¼&¹¿ÍAÂÁÎ=µB· ¶�`�Å Q µËÑ"ºÞÂ?ÃkÍ;`¿Ø��£Ì�¹¿¾�ÂpÎA¸´·?¹¿ÍAµ�ºk`�Ò�Â¡¼&µzºAµ�¸´·?¹¿Ñ¿¾
ÂpÍ�¸8³Aµ�¶Ö·?»¡ÍAµ�¸£ºAµ�¾8¹"»¡Í�ÐA²ËÂpÍA¾8¸&¼&Õ;²�¸&¹¿ÂpÍ$· ÍAº�ÂpñPµ�¼½· ¸&¹¿ÂpÍ�²B· ÍÖÎPµ�Ã�Â¡ÕAÍAº�¹"Í�Æ¿ØpÐ�V5ÍÈÇ�`

Ìz³Aµ£¶�Â¡¶�µ�Í2¸8ÕA¶/¶�µ�·?¾&Õ;¼&µ�¶�µ�Í2¸�¹¿¾*·?Ñ¿¾&Â5ÕA¾&µ�º�¸8Â�¶�µB· ¾&ÕA¼8µ�¸8³Aµz¶�Â¡¶�µ�Í2¸&Õ;¶/Â?Ã=Ñ¿Â?ï
µ�ÍAµË¼&»pÏ/÷8Ø´ÿ&�#l�µ\mÈßIú\��¶�ÕAÂ¡ÍA¾�ïz³;¹"²´³[ºAÂ$ÍAÂ¡¸�¼&µ�·?²´³	¸&³Aµ�¶�Õ;ÂpÍ$¾8ñ=µ�²Ë¸&¼&Â¡¶�µ�¸8µ�¼L`�Ìz³;µ
¾&ñPµ�²�¸8¼&Â¡¶�µ�¸8µ�¼z¹¿¾*¹¿ÍA¾&¸´·?Ñ¿Ñ¿µ�º�· ¾�·?Í�¹¿Í2¸&µË»p¼½· ÑAñ=· ¼&¸*Â Ã�¸&³Aµz¸´·?¼&»¡µ�¸£¼&µ�»¡¹"Â¡Í�¹¿ÍÆ¸8³Aµ�²�Â2Â¡Ñ"ÎPÂa%�`
q�r$n oÔ�\�p�*y |��*��x
qÞy��*�
Ì�Â�ñA¼&Â?À2¹¿ºAµ�¸8¼½· ²½Ù2¹¿ÍA»�ºAÂ?ïzÍA¾&¸8¼&µB· ¶ÝÂ?Ã*¸&³;µÆµ�¶�Õ;Ñ"¾8¹¿ÂpÍ�¸´·?¼8»pµ�¸5¾&²�¹¿Í2¸&¹¿Ñ¿Ñ
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·?²Ëµ�º�Â¡Í�¸&³;µ�·º%2¹"¾£Â?Ã�¸&³Aµ - � -�� �Á¸&µË¾&¸zÎPµB·?¶»r�V ( v2`
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¨£©�ª=«�¬?­ �¯®"Q±° Ìz³Aµ µ�ÍAµ�¼8»pÏâ¼8µ�¾&Â¡Ñ"Õ;¸&¹¿ÂpÍÃ�Â¡¼�µ�Ñ¿µ�²�¸8¼&ÂpÍ;¾ÆÂ ÃÛ¸8³Aµ�²B·?Ñ¿Â¡¼&¹¿¶�µ�¸8µ�¼L`�Ìz³Aµ¾&Â¡Ñ¿¹"ºÔÑ¿¹¿ÍAµ�¹¿ÍAºA¹¿²B·?¸8µ�¾�¸8³Aµ Q ¸&¸8µ�º/¼&µË¾&ÂpÑ¿Õ2ÿ¸&¹¿Â¡ÍÖ²ËÕA¼&À¡µ5`

¨£©�ªP«�¬?­ �¯®�¶4° Ìz³;µ�ñA¹¿Â¡Í/µ�ÍAµ�¼8»pÏ]¼&µ�¾8Â?ÿÑ¿ÕA¸&¹¿ÂpÍ Â?Ã�¸&³;µ$²B·?Ñ¿Â¡¼&¹¿¶�µ�¸8µ�¼L`ÔÌz³;µÖÂ¡ñ=µËÍ²�¹¿¼&²�Ñ¿µ�¾Þ¾&³;Â?ïW¸8³Aµ�Ò�Â¡Í6¸8µ�Åz·?¼8Ñ"Â�ñA¼8µ�ºA¹¿²´ÿ¸&¹¿ÂpÍ±Ð�¸8³Aµ�²�Ñ¿Âp¾8µ�º/ÂpÍ;µ�¾�¸8³Aµ$º=· ¸½·;`ÔÌz³;µ¾&Â¡Ñ"¹¿ºÔÑ¿¹¿ÍAµ�¹"Í;ºA¹¿²B·?¸8µ�¾�¸8³Aµ Q ¸&¸&µËº/¼&µ�¾8ÂpÑ¿Õ2ÿ¸&¹¿ÂpÍ�²�Õ;¼&Àpµ�¸8Â�¸&³Aµ�ºP·?¸½·B`
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Ìz³Aµ�µ�Ñ¿µ�²�¸8¼&ÂpÍÔ¼8µ�¾&ñPÂpÍA¾8µ$³=· ¾�Î=µ�µËÍ ¾8¸&ÕAº;¹"µËºÅr�V�Vyv*Ã�Â¡¼Æº;¹]H4µ�¼8µ�Í2¸�Î=µB· ¶Y¶�Â¡¶�µ�Í2¸´·
¹¿Í$¸&³;µÆ¼´·?ÍA»¡µ�Ã�¼8Âp¶Ý�;`�T�¸8Â�Øy�1l�µ\m�ß5ú�`5Ìz³AµÞ¼&µ�¾8ñ=Â¡ÍA¾&µ�Â Ã�µB· ²½³[¶�Â2ºAÕ;Ñ"µ�¹¿¾�Â¡ÎA¸½· ¹¿ÍAµ�º
Î2Ï�²�Â¡¶�ñAÕ;¸&¹¿ÍA»�¸8³Aµ�»pµËÂp¶�µË¸&¼&¹¿²5¶�µB· Í�Â?Ã�¸&³AµÁ¸�ï�ÂÞñA³AÂ¡¸&Âp¶�Õ;Ñ"¸8¹¿ñAÑ¿¹"µË¼Ä¾8¹¿»pÍ=· Ñ"¾�÷ø¾&µ�µ - µ�²´ÿ
¸&¹¿Â¡Í �B`�V;`¿Ø+�C`�0AÂ¡¼�µB·?²´³Ô¶�Â¡¶�µ�Í2¸8ÕA¶$ÐÄ·�lÁ·?ÕA¾8¾&¹
·?Í Q ¸�ïÛ· ¾�ñ=µË¼�Ã�Â¡¼&¶�µËº�¸&Â	¸8³Aµ$ºA¹¿¾�ÿ
¸&¼8¹¿ÎAÕA¸&¹¿Â¡Í�Â ÃÛ¸8³Aµ�²B·?Ñ¿Â¡¼&¹¿¶�µ�¸8µ�¼�¾8¹¿»pÍ=· ÑòÐP¸8³Aµ�¾&ÕA¶�Â Ã�¸&³Aµ�²�·?Ñ¿¹¿ÎA¼½· ¸&µ�º	¼8µ�¾&ñPÂpÍA¾8µ�¾ÞÂ?Ã�·?Ñ¿Ñ
¶�Â2ºAÕ;Ñ"µË¾L`�Ìz³;µ�¹"Í2¸8¼&¹¿ÍA¾&¹¿²Þµ�ÍAµ�¼8»pÏ[¼&µ�¾8ÂpÑ¿ÕA¸8¹"Â¡ÍÆ��÷�ÇK�2ï�Ç�Ð4¹¿¾�ñAÑ¿Âp¸8¸&µ�º[¹¿ÍÆ0±¹¿»pÕA¼8µ��B`�4�·?¾
·ÁÃ�ÕAÍ;²�¸&¹¿ÂpÍ�Â Ãä¸8³Aµ�µ�Ñ¿µ�²Ë¸&¼&Â¡Í$µ�ÍAµË¼&»pÏ9`£Ìz³Aµ�µ�Í;µ�¼&»¡ÏÖº;µ�ñ=µËÍAºAµ�ÍA²Ëµ�¹"¾zï£µ�Ñ¿Ñ Q ¸&¸&µËº$Î2Ï�¸&³;µ
Ã�ÕAÍ;²�¸&¹¿ÂpÍ

È ��÷bÇK�ÇÊÉ �$Ë ' ÷&Øy3 � V²cÌ� ��( �[�Í Ç�÷bl�µ\mK� �]÷�ý�� � ��cÌ� � ÜL�[� � ÷��B`"Øy�
Ìz³A¹¿¾£¼&µ�¾8ÕAÑ¿¸Û· »p¼&µËµ�¾�ïz¹¿¸8³�Ò�ÂpÍ2¸&µ�Åz·?¼8Ñ"Â�ñA¼8µ�ºA¹¿²�¸8¹"Â¡ÍA¾L`�¢£Ï�¾&¸8ÕAºAÏ2¹¿ÍA»�µ�Ñ¿µ�²Ë¸&¼&Â¡Í�¾&³AÂ?ï£µ�¼&¾
ºAµ�À¡µ�Ñ¿ÂpñA¹¿ÍA»�¹¿Í�ºA¹IH4µ�¼&µËÍ6¸~²B·?Ñ¿Âp¼8¹¿¶�µ�¸8µ�¼���Â¡ÍAµ�¾�Ðp¸8³AµzÍAÂpÍüÿòÕAÍ;¹ Ã�Âp¼&¶�¹¿¸�Ïz¹"ÍÁ¸&³Aµzµ�Ñ¿µ�²Ë¸&¼&Â¡¶Ö· »?ÿ
ÍAµ�¸8¹¿²�¼&µË¾&ñPÂpÍA¾8µÖïz·?¾Áµ�¾&¸8¹"¶�·?¸8µ�º	¸&Â$ÎPµ�Â ÃÛ¸8³Aµ�Â¡¼&ºAµË¼ÆÂ ÃhT��O`�Ìz³A¹¿¾ÞÍAÂpÍüÿòÕAÍ;¹ Ã�Âp¼&¶�¹¿¸�Ï
¹¿¾z¶�Â¡¾&¸&Ñ¿Ï�ºAÕ;µ�¸&Â�·Þ¼8µ�ºAÕA²�¸8¹¿ÂpÍ$Â ÃÄ¸&³;µ�¾&¹¿»pÍP·?Ñ4¼&µË¾&ñPÂpÍA¾8µÆÍAµ�·?¼�¸8³AµW�*Ò ¶�Â2ºAÕAÑ¿µzµ�ºA»¡µpÐ
ïz³Aµ�¼8µ�ÍAÂ�· ²�¸&¹¿Àpµ�¶�·?¸&µË¼&¹
·?ÑP¹¿¾�ñA¼8µ�¾&µËÍ6¸N`

Ìz³AµÁ¼&µ�¾8ñ=Â¡ÍA¾&µ�¸&Â�ñ;¹"Â¡ÍA¾�ïz·?¾5¾&¸8ÕAºA¹¿µ�º[¹"Í�¸&³AµÞ¼½· ÍA»pµ�Ã�¼&Âp¶»3�¸&Â��M�1l�µ\mÈßIú�`�Ìz³;µ
¶�µ�·?¾&Õ;¼&µ�º$ñ;¹"Â¡Í�¶�Âp¶�µ�Í2¸&ÕA¶ðºAµ�ñPµ�ÍAºAµËÍA²�µ�¹¿¾zÃ�Â¡ÕAÍAº�¸&Â�ÎPµ�Ñ¿¹¿ÍAµB· ¼zÕAñ$¸&Â�¸8³Aµ�³A¹¿»¡³Aµ�¾&¸
µ�ÍAµË¼&»pÏÔïz¹¿¸&³;¹"ÍÔÑ¿µ�¾8¾�¸&³P·?Í ���O`50A¼8Âp¶i·�l�·?ÕA¾8¾&¹
·?Í Q ¸�¸8Â�¸8³Aµ�¼&µ�¾8ñ=Â¡ÍA¾&µ	ºA¹¿¾8¸&¼&¹¿ÎAÕüÿ
¸&¹¿Â¡ÍA¾�Â¡ÍAµÆº;µ�¸&µ�¼8¶�¹¿ÍAµ�¾5¸&³AµÞ¹¿Í2¸&¼&¹¿ÍA¾8¹¿²�µ�ÍAµ�¼8»pÏ$¼8µ�¾&Â¡Ñ¿ÕA¸&¹¿ÂpÍJ��÷bÇK�EïMÇ�ÐPïz³A¹¿²´³$¹¿¾�ñAÑ¿Â¡¸&¸&µËº
¹¿Í¯0±¹¿»pÕA¼8µÖ�B` ��·?¾�· Ã�ÕAÍA²�¸8¹¿ÂpÍ	Â?Ã�¸&³Aµ�ñA¹¿Â¡Í	µ�ÍAµ�¼8»pÏ9`	Ìz³Aµ�µ�¼&¼8Âp¼8¾Ö·?¾8¾&¹¿»pÍ;µ�º�¸8Â�µB· ²´³
ñPÂp¹¿Í2¸�¹¿ÍA²�Ñ¿ÕAºAµ$· ¾&Ï2¾&¸8µ�¶Ö· ¸&¹¿²�ÕAÍA²�µ�¼8¸½· ¹"Í2¸�Ï/Â ÃÆ·?ÎPÂpÕA¸��M��Ð£µ�Àp·?Ñ¿Õ=· ¸&µ�ºÔÎ2Ï/·?ñAñ;Ñ"Ï2¹¿ÍA»
ºA¹IH4µ�¼&µ�Í2¸zµ�À¡µ�Í2¸z¾&µ�Ñ¿µ�²Ë¸&¹¿ÂpÍ�²�¼8¹"¸8µ�¼&¹
·Á¸&ÂÞ¸&³Aµ�º=· ¸½·;Ð6· ÍAº�Î2Ï�¾&¸8ÕAºAÏ2¹¿ÍA»ÞñA¹¿ÂpÍA¾*³;¹"¸8¸&¹¿ÍA»�º;¹ Ãøÿ
Ã�µ�¼8µ�Í2¸�²B· Ñ"Â¡¼&¹¿¶�µË¸&µ�¼5ñ=Â¡¾&¹¿¸&¹¿ÂpÍ;¾L`�Ìz³;¹"¾�ÕAÍ;²�µ�¼&¸´·?¹¿Í2¸�Ï$¹¿¾�¾&¶Ö· Ñ¿Ñ"µË¼z¸&³=· Í�¸8³AµÆÂ¡ÍAµÁÃ�Âp¼�¸&³;µ
µ�Ñ¿µ�²�¸8¼&Â¡Í�²B· ¾&µ5`�Ìz³Aµ�¶�·?¹¿Í$¼&µ�·?¾&Â¡Í�¹¿¾�¸8³Aµ�Ñ
·?¼&»¡µ�¼�Í2ÕA¶�ÎPµ�¼�Â ÃÛ²B· Ñ¿Âp¼&¹¿¶�µ�¸&µ�¼Á¶�Â2ºAÕAÑ¿µ�¾
¹¿Í2ÀpÂpÑ¿À¡µ�º�¹¿Í�·á³=·?º;¼&ÂpÍÞ¾&³;Â?ï�µ�¼N`�Ìz³Aµ£µ�ÍAµ�¼8»pÏÞºAµ�ñPµ�ÍAºAµ�Í;²�µ�Â?Ã=¸8³Aµz³=·?º;¼&ÂpÍ;¹"²£¼&µË¾&ÂpÑ¿ÕA¸8¹¿ÂpÍ
¹¿¾zñ=·?¼´·?¶�µ�¸&¼8¹"¾8µ�º$·?¾

È ��÷bÇK�ÇÎÉ�Ï Ë ' ÷�3p� � 3¹c�� � ÜL���Í Ç�÷�l�µ\mK� � ÷8Ø � Ü�c¯� � �M��� � ÷��B` ���
Ìz³Aµ�ñA¼8µ�ºA¹¿²�¸&¹¿Â¡ÍA¾�Â Ã�·[Ò�ÂpÍ2¸&µ$Åz· ¼&Ñ¿Â�¾8¹¿¶�ÕAÑ
·?¸&¹¿Â¡Í�Ð�·?Ñ¿¾8Â�¾8³AÂ?ïzÍÔ¹"Íµ0±¹"»¡ÕA¼&µ$�B` �;Ð*·?¼8µ
²�Â¡ÍA¾&¹¿¾&¸8µ�Í2¸�ïz¹¿¸&³�¸8³Aµ�º=·?¸´·;`

Ìz³Aµz¾8³AÂ?ï£µ�¼*ºA¹¿¼&µË²�¸&¹¿ÂpÍ�²�·?Í�ÎPµ�ºAµ�¸8µ�¼&¶�¹¿ÍAµ�º�µ�À¡µ�Í2¸*Î2ÏÆµ�À¡µ�Í2¸�Ã�¼8Âp¶ ¸8³Aµ�Ù2ÍAÂ?ïzÑ¿µ�º;»pµ
Â?Ã£¸&³AµÞ²�µ�Í2¸&¼8µÆÂ Ã�»p¼´·�À2¹"¸�Ï�²�Â2Âp¼8ºA¹¿Í=·?¸8µ�¾�¹"Í�¸&³AµÞºA¹IHèµË¼&µ�Í2¸�ñAÑ
·?ÍAµË¾L`5Ìz³Aµ�· ÍA»pÕ;Ñã· ¼z¼&µ�¾8Â?ÿ
Ñ¿ÕA¸&¹¿Â¡Í · ¸�Ø+��l�µjmÈß5úÈÃ�Âp¼z¸8³Aµ�¸�ï£Â�ñA¼&ÂB@åµ�²�¸&¹¿Â¡ÍA¾�¹"¾�· Î=Â¡ÕA¸64��Þ¶�¼´·?º�÷Ð��	5��Ò7�,`_0A¼8Âp¶
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¸&³;µÈµËÑ"µË²�¸&¼8ÂpÍ$·?ÍAº�ñ;¹"Â¡Í�¼&µ�¾8ñ=Â¡ÍA¾&µÁÂ?Ã�¸&³;µÈ²�·?Ñ¿Âp¼8¹"¶�µ�¸&µË¼*¸&³Aµ5µ\%2ñ=µË¼&¹¿¶�µ�Í2¸´·?ÑPµLï á ¼´·?¸8¹"ÂÞ¹¿¾
ºAµ�¸8µ�¼&¶�¹¿ÍAµ�º�·?Í;ºÆ¼´·?ÍA»¡µ�¾*Ã�¼&Âp¶v·?ÎPÂpÕA¸zØI` ��3�·?¸.3�l�µ\m6ï5ú£¸8Â�· Î=Â¡ÕA¸�ØI`"Ø���· ¸ÛØy�Kl�µ\mPï5ú�`0;ÕA¼&¸8³Aµ�¼�º;µ�¸½· ¹"Ñ¿¾zÂ¡Í�¸&³;µ�ñ=µË¼�Ã�Â¡¼&¶Ö· ÍA²�µ�Â?Ã�¸&³Aµ�²B· Ñ¿Âp¼&¹¿¶�µ�¸&µ�¼£¶Ö·�ÏÞÎPµ�Ã�ÂpÕ;ÍAº�¹¿Í�r�VMVyv2`
q�r\Ñ Ò }�u�w ��{[y�x£|��*ui�ýyá|Äy��

Muon Spectrometer

"Calorimetrised" magnet
(Scintillators not shown)

Streamer tube planes

Drift chamber




νÓ

¨£©�ªP«�¬?­ �¯®"¥�° Ò ÕAÂpÍ�¾&ñPµ�²�¸8¼&Â¡¶�µ�¸8µ�¼�»¡Ñ"Â¡Î=·?ÑPÂ?ÀpµË¼&À2¹¿µ�ï6`

Ìz³Aµ$¼8ÂpÑ¿µ$Â Ã�¸8³Aµ$¶�ÕAÂ¡Í�¾8ñ=µ�²Ë¸&¼&Â¡¶�µ�¸8µ�¼�¹¿Í ¸8³Aµ�Å¹��ÇÈÉ£Ê - ºAµ�¸&µË²�¸&Â¡¼$¹¿¾�¸&Â	¹¿ºAµ�Í2¸&¹×Ã�Ï
¶�ÕAÂ¡ÍA¾Û· ÍAº�ºAµ�¸8µ�¼&¶�¹"Í;µÈ¸8³Aµ�¹¿¼z¸&¼´·�@´µ�²Ë¸&Âp¼8Ï6Ð;¶�Â¡¶�µ�Í2¸&Õ;¶W·?Í;ºÖ²´³=· ¼&»¡µ5`*Ìz³AµÁ¾&ñPµ�²�¸&¼8Âp¶�ÿ
µ�¸8µ�¼Æ¹¿¾�Ñ¿Â2²B·?¸8µ�º	ºAÂ?ïzÍA¾8¸&¼&µ�·?¶�Â?Ã�¸8³Aµ�²B· Ñ"Â¡¼&¹¿¶�µË¸&µ�¼�ïz³AÂ¡¾&µ1T;`¤��³=·?ºA¼8ÂpÍA¹¿²�¹¿Í2¸&µ�¼´·?²�¸8¹¿ÂpÍ
Ñ¿µ�ÍA»¡¸&³A¾ Q Ñ¿¸&µË¼�ÂpÕ;¸ÈÍ;µB·?¼8Ñ"Ï$· Ñ"Ñ±¸&³AµÞñ=· ¼&¸&¹¿²�Ñ¿µ�¾5ñA¼&Â2ºAÕ;²�µ�º	Î2Ï�ÍAµ�ÕA¸8¼&¹¿ÍAÂ�¹¿Í2¸&µË¼½·?²Ë¸&¹¿ÂpÍA¾�¹¿Í
¸&³;µ�µ�¶�ÕAÑ¿¾&¹¿Â¡ÍÆ¸´·?¼&»¡µ�¸�µj%6²Ëµ�ñA¸�¶�Õ;ÂpÍA¾*ïz¹¿¸8³�¶�Â¡¶�µ�Í2¸8ÕA¶ Ñ
·?¼8»pµ�¼z¸8³=·?Í	ØI` T�l�µ\mÈßIú�`
��¾
ºA¹¿¾&ñ;Ñã·�Ï¡µ�º�¹¿Í"0±¹¿»pÕ;¼&µ��B` V;Ð�¸8³Aµ*¾&ñPµ�²�¸8¼&Â¡¶�µ�¸8µ�¼�¹"¾4²ËÂpÍA¾8¸&¼&Õ;²�¸&µ�ºÞÃ�¼&Âp¶]¾&¹k%5¸&Âp¼8Âp¹¿º=· Ñ"Ñ¿Ïz¶�·?»?ÿ
ÍAµ�¸8¹¿¾&µ�º$¹¿¼8ÂpÍ�¶�Â2ºAÕAÑ¿µ�¾�· ÍAº�¸8¼½·?²´Ù2¹¿ÍA»ÞºAµ�¸&µË²�¸&Â¡¼�ñAÑ
·?Í;µ�¾z²�ÂpÍ;¾&¹¿¾&¸8¹"Í;»ÆÂ ÃÄºA¼8¹ Ã�¸�²´³=· ¶�Î=µ�¼8¾
·?Í;ºÆÑ¿¹¿¶�¹¿¸&µËºÈ¾8¸&¼8µB·?¶�µ�¼*¸&Õ;Î=µ�¾5÷
¶�Â¡¼&µ*º;µ�¸½· ¹"Ñ¿¾�ÂpÍÞµB· ²½³�ñP·?¼&¸*· ¼&µz¾&³;Â?ïzÍÆ¹¿Í�0�¹¿»¡ÕA¼&µz�;` ( �C`Ú�ÍÖ· ºAºA¹¿¸&¹¿Â¡Í�Ðp¾8²�¹¿Í2¸&¹¿Ñ¿Ñã· ¸&Â¡¼*ñAÑ
·?ÍAµË¾�¹¿Í2¸&µ�¼8Ñ¿µB·�Àpµ�º�ïz¹¿¸&³�¸8³Aµ�¶Ö· »pÍAµ�¸~¹"¼8ÂpÍ�ñA¼8Â?À2¹"º;µÈ·?¸£¸&³;µ
µ�Í2¸&¼´·?ÍA²Ëµ�Â?Ã4¸&³;µ�¾&ñPµ�²�¸8¼&Â¡¶�µ�¸8µ�¼Û·5¶�µB·?¾8ÕA¼&µ�¶�µ�Í2¸�Â?Ã4¸&³AµzÑ¿µB· Ùp·?»pµ£Â?Ã4³=· ºA¼&Â¡ÍA¹¿²z¾&³AÂ?ï£µ�¼&¾
Ã�¼8Âp¶j¸8³Aµ�Î=·?²´Ù�Â?Ã�¸&³Aµ�²B· Ñ¿Âp¼&¹¿¶�µ�¸&µ�¼£¹¿Í2¸&ÂÞ¸&³Aµ�¶�ÕAÂ¡Í�¾&ñPµ�²�¸&¼8Âp¶�µ�¸&µ�¼N`*Ìz³Aµ5Ãò· ¾&¸£¾&¹¿»pÍP·?Ñ¿¾
Ã�¼8Âp¶j¸8³Aµ�¾&µÞ¾&²Ë¹"Í2¸8¹"Ñ¿Ñ
·?¸8Âp¼*ñ;Ñã· ÍAµ�¾�·?¼&µ�· Ñ"¾8ÂÆÕ;¾&µ�º�Ã�Âp¼£¸&¼&¹¿»¡»pµ�¼8¹"Í;»�`
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PM

20 Iron disks

Magnet excitation coil

8 Streamer tube planes




Scintillators

Drift chamber

D
Ö

rift chamber, streamer tube pack and magnet module

¨£©�ªP«�¬?­ �4®"é±° Ò�ÕAÂ¡Í$¾&ñPµ�²�¸8¼&Â¡¶�µ�¸8µ�¼�ºAµË¸½·?¹¿Ñ¿¾�Â Ãä·ÞºA¼8¹×Ã�¸&²´³=· ¶�Î=µ�¼�Ð=·Þ¾8¸&¼&µ�·?¶�µË¼z¸&ÕAÎPµñ=·?²´Ù�·?ÍAº�·Þ¶Ö·?»¡ÍAµ�¸£¶�Â2ºAÕAÑ¿µ5`

Ìz³Aµ�¶�Âp¶�µ�Í2¸&ÕA¶ ¼&µ�¾8ÂpÑ¿ÕA¸8¹"Â¡Í	Â?Ãz¸&³Aµ�¶�ÕAÂpÍ�¾&ñPµ�²�¸&¼8Âp¶�µ�¸&µ�¼Þ¾&Ï2¾8¸&µ�¶Y¹¿¾�µËÀp·?Ñ¿Õ=·?¸8µ�º
Ã�¼8Âp¶âº=· ¸½·zÂ¡ÎA¸½· ¹¿ÍAµ�ºÞïz¹"¸8³Æ·z¸8µ�¾&¸~Î=µB· ¶âÂ?Ã=Í;µ�»6· ¸&¹¿Àpµ£¶�ÕAÂpÍ;¾*÷
¾&µËµ - µ�²�¸8¹"Â¡Í��B`�V;`¤�M�C`=Ìz³;µ
¼&µË²�ÂpÍA¾8¸&¼8ÕA²�¸&µËº/÷&ØLï � �òÿòºA¹¿¾8¸&¼&¹¿ÎAÕ;¸&¹¿ÂpÍ�»p¹¿Àpµ�¾�·Þ¼8µ�¾&Â¡Ñ¿ÕA¸&¹¿ÂpÍ�Â Ãä·?ÎPÂpÕ;¸�Ø ( � ·?¸��AØ�l�µ\m�ß5ú�`�/Ò�ÂpÍ2¸8µÛÅz· ¼&Ñ¿Â�¾8¹"¶�Õ;Ñã· ¸&¹¿ÂpÍ5¹¿¾ÄÕ;¾&µ�ºÞ¸&Â�ºAµ�¸8µ�¼&¶�¹¿ÍAµ�¸8³Aµ£¶�ÕAÂpÍ�¶�Â¡¶�µ�Í2¸8ÕA¶/¼&µË¾&ÂpÑ¿ÕA¸8¹¿ÂpÍ
·?¸�Ñ¿Â?ï£µ�¼�¶�Âp¶�µËÍ6¸´·Æ· ÍAº$¸8³Aµ�¼&µ�¾8ÕAÑ¿¸&¾�·?¼8µ�¾&³AÂ?ïzÍ�¹"ÍJ0�¹¿»¡ÕA¼&µ��;`¿Ø+�B`�Ìz³;µ�¶�Âp¶�µËÍ6¸8ÕA¶
¾&²�·?Ñ¿µ$¹¿¾�²�¼&Â¡¾&¾�²½³;µ�²´Ùpµ�ºÔÃ�Âp¼�Ñ¿Â?ïj¶�Â¡¶�µ�Í2¸8ÕA¶ ¶�ÕAÂ¡ÍA¾ÞÎ6Ï ºAµ�¸8µ�¼&¶�¹"Í;¹"Í;»�¸8³Aµ�¹¿¼�¾&¸8Âpñ2ÿ
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·?ÍAµ5¹"¾zÑ¿Â2²B· ¸&µ�º�¹¿Í�¸8³Aµ�Î=µB· ¶�Ñ¿¹¿ÍAµzÕAñA¾8¸&¼8µB·?¶ÝÂ ÃÄ¸&³;µÈµË¶�ÕAÑ¿¾&¹¿ÂpÍ�¸´·?¼&»¡µ�¸�Z
Ú�ÍÖ·?º;ºA¹¿¸&¹¿ÂpÍÞ¸&Â�¸8³Aµ�D���ÀpµË¼&¸&¹¿²B· Ñ=¾8¸&¼8¹"ñ;¾BÐ2¸&³;µ�¼&µ�·?¼8µ�¸8³A¼&µ�µ�³AÂ¡¼&¹k��Â¡Í6¸´·?ÑA¾8¸&¼8¹"ñ;¾BÐ2ÂpÍ;µ
²�Â?Àpµ�¼8¹¿ÍA»�¸&³Aµ�¸8Âpñ�ñ=·?¼8¸zÂ?Ã�¸&³Aµ�²�·?Ñ¿Âp¼8¹"¶�µ�¸&µË¼BÐ¡¸�ï�Â�Â¡Í�¸&³;µ�Î=Â¡¸&¸8Âp¶fZ

e Ìz³AµR�ðñAÑ
·?ÍAµ	÷ø¾&¸&¼8¹¿ñA¾�À¡µ�¼&¸8¹"²�·?Ñ¿Ñ¿Ïu�Þ¹¿¾�Ñ¿Â2²B·?¸8µ�ºÔºAÂ?ïzÍA¾8¸&¼&µ�·?¶iÂ?Ã�¸8³Aµ�µ�¶�ÕAÑ¿¾&¹¿ÂpÍ
¸½·?¼8»pµ�¸zÎPµ�¸�ï£µ�µ�Í$¸8³Aµ�¸�ï�ÂÞÑ
·?¾8¸ Q Î;¼&µ�¸&¼´·?²´Ùpµ�¼zÎ;¹"ñ;Ñã· ÍAµ�¾�Z�Ìz³AµK�	ñAÑ
·?Í;µÈ¾8µ�¼&À¡µ�¾�¸8Â
¼&µFa´µË²�¸zÍAµ�ÕA¸8¼&¹¿ÍAÂ�¹¿Í2¸&µË¼½·?²Ë¸&¹¿ÂpÍA¾~Â6²Ë²�ÕA¼&¼8¹¿ÍA»Æ¹¿Í�¸8³Aµ�¹¿¼&Â¡ÍÆ¾8ÕAñAñPÂp¼8¸�¾8¸&¼&Õ;²�¸&ÕA¼8µ�Â?Ã�¸&³;µ
¸½·?¼8»pµ�¸£¼&µË»p¹¿ÂpÍ�· ÍAº�¹¿ÍÆ¸8³Aµ�¹¿¶Ö· »pµ*¹¿Í2¸&µËÍA¾&¹ Q µ�¼£²´³=·?¹¿ÍA¾~ÕA¾&µ�º�¸&Â�¼8µB·?º;ÂpÕA¸£¸&³Aµ Q ÎA¼8µ
¸&¼½· ²´Ùpµ�¼8¾�Z

e Ìz³AµÆÌ · ÍAº$¸8³AµW�ðñAÑ
·?ÍAµ�÷
¾&¸8¼&¹¿ñA¾�³AÂ¡¼&¹k��ÂpÍ2¸´·?Ñ¿Ñ¿Ïu�z· ¼&µ�Ñ¿Â2²B· ¸&µ�º[Î=µË³A¹¿ÍAº$¸&³;µÆÑ
·?¾8¸Q ÎA¼&µÁ¸&¼½· ²´Ùpµ�¼zñAÑ
· ÍAµ�·?ÍAº�¹¿Í�Ã�¼8ÂpÍ2¸zÂ?Ã�¸&³AµÁ²B·?Ñ¿Âp¼8¹¿¶�µ�¸8µ�¼�¼8µ�¾&ñPµ�²�¸8¹¿Àpµ�Ñ¿ÏgZ�5Í	µ�¶�ÕAÑ¿¾&¹¿ÂpÍ[µ�À¡µ�Í2¸�¸&¼&¹¿»¡»pµ�¼�²ËÂp¼&¼8µ�¾&ñPÂpÍ;ºA¹¿ÍA»	¸&Â	·�ÍAµ�Õ;¸&¼&¹¿ÍAÂ[¹¿Í2¸&µ�¼´·?²�¸8¹"Â¡Í�¹¿Í	¸&³;µ
¸½· ¼&»¡µ�¸�¼&µË»p¹¿ÂpÍ[¹¿¾�ºAµ Q ÍAµ�º�Î2Ï$·�²�Âp¶�Î;¹"ÍP·?¸&¹¿Â¡ÍÖÂ Ã�³A¹¿¸&¾5Ã�¼8Âp¶�¸&³AµÞ¾&¸8¼&¹¿ñA¾�¹¿Í[ñAÑ
·?ÍAµ�¾K�zÐ
Ì ·?Í;º5� ²�Â¡ÍA¾&¹¿¾8¸&µ�Í2¸�ïz¹¿¸&³ · ¸&¼½· ²´Ù ïz¹¿¸8³ih�¸´·?Í4÷Fja��hlkY��mGD��[ïz¹"¸8³/¼&µË¾&ñPµ�²�¸$¸8Â�¸&³;µ
ÍAµ�Õ;¸&¼&¹¿ÍAÂ�Î=µB· ¶ ·º%6¹¿¾�Z�Ìz³A¹¿¾�¼&µ�û2ÕA¹¿¼&µË¶�µ�Í2¸�¶Ö· ¹"Í;Ñ"Ï�¼&µFaåµ�²�¸&¾Þ²�Â¡¾&¶�¹¿²Þ¼½·�Ï2¾�·?ÍAº	µËÀpµ�Í2¸&¾
Âp¼8¹¿»p¹¿Í=·?¸8¹¿ÍA»�¹¿ÍÔÂp¼�ÎPµ�Ñ¿Â?ïÝ¸&³;µ�à=Â2Âp¼�Z/�ÝÀ¡µ�¸&Â ¹¿¾ÞÃ�Âp¼8¶�µ�ºÔÎ2Ï · Í6Ï ²�Âp¶�Î;¹"ÍP·?¸&¹¿Â¡Í	Â?Ã
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¶�·¦¸�¹�·wºp¸�¶�»t¶�¼g½�¼\¹�¾�¼\¿c»P¹ m ¼�À �QZ_� ¿�À�»�¾�·¦¹�»Á¸�·¦Â�·¦º�ÃSÄc»P¸�Åµ»�»PºÆ¸�¶d»tÇiÈ�ºd½ m ¿dÉ{È­º�»
Ê D ºd¹ËÈ�¸ËÌXÍ ��ÎpÏ ·w¹�ºd»�»�½�»�½p¸�¼�È�Ð�¼\·¦½�Ð�»P¸�¼g»�¹Ë½dÑ�»l¸�¼tÄcÈ­¾ÓÒgÅ�È�À�½ÔÃ\¼�·¦º�ÃS¿cÈ�À�¸�·¦¾�É¦»�¹�·¦º
Ã�¼g¼g½�»PÂtÑ�É¦¹�·¦¼�ºt»�Ð\»�ºg¸�¹ Z Ç�¶�»l¸�·¦ÂÁ·wºdÃ�¿dÀ�»�¾�·¦¹�·w¼\ºb·w¹ËÈ­¾K¶�·¦»�Ð�»�½bÄgÕt¾�¼\Ñ�¿�É¦·¦º�ÃQ¸�¶�»lÇÖÈ­º�½
× ¹�¾�·¦º
¸�·¦ÉwÉ�È­¸�¼�ÀØ¹�¸�À�·¦¿�¹5¼\ºÙÄc¼\¸�¶[¹�·¦½�»�¹S¸�¼ ÈÁ¿�¶�¼\¸�¼�ÂtÑdÉw¸�·¦¿�É¦·w»PÀ Ê ç_Î ÏPÚ È�ºd½Ù½�»�À�·¦Ðg·¦º�Ã È
¿�¼�¹�·¦¸�·w¼\º�·¦º�½�»P¿c»�ºd½�»�ºg¸lÂ�»�È­ºt¸�·¦Â�»Ø¹�·¦Ã�ºcÈ­É Z
Ç�¶�»�¹�· � »5¼­ÛN¸�¶�» × ¿�É�È�º�»l¶cÈ­¹ËÄ�»�»�º[¾Ó¶d¼�¹�»Pº ¸�¼¡ÛFÑ�É¦É¦Õt¾�¼�Ð�»�ÀØ¸�¶�»SÈ�À�»�Èt½�»KÜ�º�»�½[Ä
Õ

¸�¶d»ÔÈ�ºdÃ�Ñ�É�È�À5È­¾�¾�»�¿�¸KÈ�º�¾P»Ô¼­Û�¸�¶�»ÔÝ Ú ÇÞÈ�ºd½ � ¿�É�È�º�»P¹ Ú È�¹5Å�»�É¦É�È­¹5¸�¶d»t¾�È�É¦¼�À�·¦Â�»�¸�»�À
È�ºd½ÔÂtÑd¼�ºt¹�¿�»�¾�¸�À�¼\Â�»�¸�»�À Z
Ç�¶�»%¸�À�·¦Ã\Ã�»�ÀX½�»�¾�·¦¹�·¦¼\º5·¦¹*ÂÔÈ­½�»*·¦ºlÛ�¼�Ñ�ÀX¹�¸�»P¿�¹�ß�à Ï ¸�¶�»YÛ�¼�À�ÂbÈ�¸�·w¼\ºË¼­ÛdÈá¹�¸�À�¼�Ä�»�¹�·¦Ã�ºcÈ­É

¸�¼p¹�¸ÓÈ­À�¸5¸�¶�»t¿�À�»Kâã¸�À�·¦Ã�Ã\»�À Ú Å�¶�·¦¾K¶ÙÂÔÈ­Ò�»�¹lÈtÛ�È�¹�¸�½�»�¾�·¦¹�·¦¼\ºfÄgÕ[¾Ó¶d»�¾KÒ
·¦º�Ã[È�ÂÁ·¦º�·¦ÂQÑ�Â
¹�»P¸Q¼­ÛË¾�¼�º�½d·w¸�·¦¼�º�¹ Z Ç�¶�»tÀÓÈ­¸�»�·¦¹QÈ­Äc¼\Ñ�¸Qä �M� ¹�¸�À�¼�Ä�»�¹t¿�»�Àbà �gå�æ ¿�À�¼�¸�¼�º�¹S¼�ºÙ¸KÈ�À�Ã\»�¸ Z
D�Ï ¸�¶�»5¹�»�¾�¼�ºd½ É¦»�Ð�»�Éç¸�À�·¦Ã�Ã\»�À�È­º�½Ôä Ï ÂÔÈ­·wºt¸�À�·¦Ã�Ã\»�À�½�»�¾P·w¹�·¦¼�ºbÄc¼\¸�¶bÄcÈ­¹�»�½ ¼\ºb¿cÈ�¸�¸�»�À�º
·¦ºgÛF¼\À�ÂÔÈ­¸�·¦¼�º Z � ¾P¼�Â�¿dÉw»PèË¾K¶cÈ�·¦ºl¼�Û ×�Î Ý Ê × »�À�¹ÓÈ Î ¼
½dÑ�É¦»�ÝYÑdÀ�¼g¾�È�À�½ Ï
ç À�¼\Ã�ÀKÈ�Â�ÂbÈ�Ä�É�»� ¼\Ã�·¦¾téËºd·w¸�¹5¿�À�¼
¾P»�¹�¹�»�¹�¸�¶�»�Ð�È­À�·¦¼�Ñ�¹�·wºd¿�Ñ�¸5¹�·wÃ\ºcÈ�É¦¹ Z2ç È�¸�¸�»�À�º�¹�È�À�»tÄ�Ñ�·¦É¦¸5ÄcÈ­¹�»�½ê¼�º
½�»�¸�»�¾�¸�¼�À�¹�·¦Ã�ºcÈ­Éw¹S¹�¸�·¦ÉwÉ�È�É¦É¦¼�Å�·¦º�Ãb¸�¼[¾�¼�Ñdº
¸t¿dÉ{È­º�»�¹ Ú ¸�¼[¾K¶�»�¾KÒëÐ�»�¸�¼g»�¹�È�º�½ê¸�¼ÙÈ�¿�¿dÉwÕ
Üc½�Ñd¾�·�È�É�Ð�¼\É¦Ñ�Â�»�¹ ZÆìgÏ ÌX·¦ºcÈ­É�¸�À�·¦Ã\Ã�»�Àt¿cÈ­¸�¸�»�À�ºëÛ�¼�À�ÂbÈ�¸�·w¼\º Z Ç�¶�»b¹�»�¾P¼�º�½íÉ¦»�Ð\»�É�È­º�½
ÂÔÈ­·¦ºt¸�À�·¦Ã\Ã�»�À�½�»�¾�·¦¹�·w¼\ºb¿cÈ�¸�¸�»�À�º�¹ËÈ�À�»�¹�»�ºg¸�¸�¼tÈ ×lÎ Ýëîç¼\Ã�·¦¾ Î È­¸�À�·wètéØº�·¦¸ Z_ï ¼\Ñ�¿�É¦»�½
Å�·¦¸�¶[¸�¶�»S¼�¸�¶�»�Àl¿�À�»�½�»KÜcºd»�½Æ¿cÈ­ÀÓÈ­Â�»�¸�»�À�¹lÉ¦·¦Ò�»5¹�¾�È�É¦»�½�¼�Å�ºpÛãÈ­¾�¸�¼\À�¹ Ú ¸�¶�·¦¹Ë·¦ºgÛ�¼�À�ÂbÈ�¸�·w¼\º
·¦¹5¸�ÀKÈ�º�¹�É�È�¸�»P½Ù·wºg¸�¼�È[à�ð�â�Ä�·¦¸�¸�À�·¦Ã�Ã\»�À5¼\Ñ�¸�¿�Ñd¸5¿cÈ�¸�¸�»�À�º Z Ý_È�¾K¶ÙÄ�·¦¸5¾�¼\À�À�»�¹�¿�¼�º�½d¹Q¸�¼fÈ
½�·�ñç»�À�»�ºg¸�À�»�È­½�¼�Ñd¸µ¿cÈ­¸�¸�»�À�º Ú È�É¦É¦¼�Å�·¦º�Ã�Û�¼�ÀµÈl½d·òñç»�À�»�ºg¸µ¹�»�¸_¼�Û*¹�Ñ�Ä�½�»�¸�»P¾�¸�¼\À�¹Ë¸�¼lÄc»ØÀ�»�È­½
¼�Ñd¸�ÛF¼�À�½�·�ñç»�À�»Pº
¸�¸�À�·¦Ã�Ã\»�À�¹ Z
óg¼\Â�»5¸�À�·¦Ã�Ã\»�À�¹S¶cÈ�Ð\»t¸�¼ Ä�»t¹�¾�È­É¦»�½Æ½�¼�Å�ºÙ·¦º[ÀÓÈ­¸�» Z Ç�¶�·¦¹5·¦¹5½d¼�º�»ÁÄ
Õ[Èb¹�¿�»�¾�·�Üc¾

»�ºcÈ­Ä�É¦»5¹�·¦Ã\ºcÈ�ÉXÃ�»�º�»PÀÓÈ�¸�»�½ÙÈ�¸�È¡À�»�½dÑ�¾�»�½[ÀÓÈ­¸�»tÈ�¾�¾�¼\À�½�·¦º�Ãt¸�¼�¸�¶�»Q½d»�¹�·¦À�»P½ ½�¼�Å�ºgâ�¹�¾�È­É¦»
ÛãÈ­¾�¸�¼\À Z
Ç�·¦Â�·¦º�Ãl¼­Û³¹�·¦Ã\ºcÈ�É¦¹�·wÂÁ¿c¼\À�¸KÈ�ºg¸YÛF¼\À�¸�¶�»l¸�À�·¦Ã�Ã�»PÀËÈ�À�»SÈ�É¦¹�¼SÂ�¼\º�·¦¸�¼�À�»�½t½�Ñ�À�·¦º�Ãt½cÈ�¸KÈ

¸ÓÈ­Òg·wºdÃ ZXô ºrÌX·¦Ã�Ñ�À�» D�Z à D ¹�¼\Â�»�¸�·¦Â�·¦º�Ã�¶�·¦¹�¸�¼�Ã\ÀÓÈ­Â�¹XÛF¼�ÀY¸�¶�»�¸�À�·wÃ\Ã�»�À%¹�Õg¹�¸�»�ÂÞÈ�À�»ØÃ�·¦Ð�»Pº Z
Ç�¶�»Á¿�É¦¼�¸�¹�Ã�·¦Ð�»t·¦ºgÛF¼\À�ÂbÈ�¸�·¦¼\º�È­Äc¼\Ñ�¸S¸�¶�»Á¸�·¦Â�»S¹�¸�À�Ñ�¾�¸�Ñ�À�»b¼­ÛË¹�·¦Ã�ºcÈ­É¦¹ËÛ�À�¼�ÂU¸�¶�»�¸�Å�¼
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Trigger Dead Times
ÿ

� ùFú��Yø�û�õçö���õ ßYÇ�¶�»Ë¸�À�·¦Ã�Ã\»�À�¸�·¦ÂÁ·wºdÃË¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹µÈ�¹�Ñ�¹�»�½b¼�º�É¦·¦º�» Z Ç�¶�»lÈ�ÂÁ¼�Ñ�ºg¸_¼­Û
¿�À�¼\¸�¼\º�¹l¾�¼�À�À�»�¹�¿c¼\º�½�·¦º�Ãb¸�¼Á¸�¶�»S½�»�È­½�¸�·¦Â�»l·¦¹l½�·¦¹�¿�É�È�Õ\»�½ È�¹lº�»�ÃgÈ�¸�·¦Ð\»5Ð�È�É¦Ñ�»�¹ Z ó�»�»
¸�»�èg¸�ÛF¼\À�½�»�¸KÈ�·¦É¦¹ Z

ó ç óëÌ�È�¹�¸�ógÉ¦¼�Å Ê ÌYó Ï Äc»�È�Â »�èg¸�ÀÓÈ­¾�¸�·¦¼\º�¹ Ú ¸�¶d»Ô¸�¼�¿ë¿�É¦¼�¸�ÛF¼\ÀrÌYó�àÔÈ­º�½ë¸�¶�»bÉ¦¼�Å�»�À
¼�ºd»tÛF¼\ÀQÌYó D ¹�¿�·¦É¦É Z�� ¼�¸�¶Ù¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹�Ã\·¦Ð�»t¹�·¦ÂÁ·wÉ�È­À�·wº�ÛF¼�À�ÂÔÈ�¸�·¦¼�º Ú ¾�¼\º
¸KÈ�·¦º�·¦º�Ãb¸�¶d»
¾�Ñ�À�À�»�ºg¸S¼�Û�¶�¼�À�ºÆÈ�º�½[À�»��c»�¾�¸�¼�ÀS¼�Û�¸�¶�»tº�»PÑ�¸�À�·wºd¼ Äc»�È�Â Ú ¸�¶�»tÂÔÈ­Ã�º�»�¸�·¦¾5Üc»PÉw½[¼�Û�¸�¶d»
ï
	���
 élól¶�»�è�È�Ã\¼�ºcÈ­É�ÂbÈ�Ã�ºd»�¸ È­É¦¼�º�Ã�Å�·¦¸�¶l¸�¶�»µ¿d¶
Õg¹�·w¾P¹*Ã
È­¸�» Ê ¸�¶�»%¸�·¦Â�·¦º�Ã�È�¾�¾P»�¿�¸ÓÈ­º�¾�»
ÛF¼\ÀËº�»�Ñd¸�À�·¦º�¼t»PÐ�»�ºg¸�¹ Ï�Ú È­É¦Éç·wºb¸�·wÂÁ»l¹�É¦·¦¾�»�¹Ë¼­Û�� Z�� ÂÁ¹ Z Ç�¶�»5·¦ºgÛ�¼�À�ÂbÈ�¸�·w¼\ºQ¼\º ¸�¶d»5¸�·¦Â�»
¹�¸�À�Ñ�¾P¸�Ñ�À�»Ô¼­Ûµ¸�¶d»tº�»�Ñ�¸�À�·¦º�¼ ¹�¿�·¦ÉwÉ¦¹5È�ºd½f¸�¶�»t¸�·¦Â�»�½�»�¿�»�º�½�»�ºd¾�»b¼�Ûµ¸�¶�»tÀ�»�È­½gâ�¼�Ñ�¸QÈ­º�½
½�»�¾P·w¹�·¦¼�º ½�»�È�½�¸�·wÂÁ»Ë·¦¹�¾�É¦¼g¾KÒ�»�½ ÄgÕÁ¸�¶�»5ÂtÑd¼�ºtÀÓÈ­¸�»5¼­Û_¸�¶�»5ºd»�Ñ�¸�À�·¦º�¼tÄc»�È�Â Ê Å�¶�·¦¾K¶ ·¦¹
¾�¼\Ñ�ºg¸�»�½b·¦ºt¹�É¦·¦¾�»�¹�¼�Ûµà���� à ¹ Ï�Ú ·¦º�¹�·¦½�»Ø¼�º�»Ø¼�Û*¸�¶�»ËÂtÑ�¼\ºQ¿d·w¸�¹µ·¦ºt¸�¶�»Ë·¦À�¼\º�¹�¶�·¦»�É¦½ Z Ç�¶d»
Ä�»�È�Â ÂtÑ�¼�ºtÀKÈ�¸�»5·¦¹µ¿�À�¼�¿�¼�À�¸�·¦¼�ºcÈ­Éç¸�¼t¸�¶�»5º�»�Ñd¸�À�·¦º�¼���Ñ�è Z

� ¼�¸Y¼�º�É¦ÕS¸�¶�»�¸�·¦Â�»�¹�¸�À�Ñ�¾�¸�Ñ�À�»l¼�Ûç¸�¶d»Ë·¦º�½�·¦Ðg·¦½�ÑcÈ�Ég¹�·wÃ\ºcÈ�É¦¹ Ú Ä�Ñ�¸_·¦ºS¿cÈ�À�¸�·¦¾�Ñ�É�È­À_¸�¶�»P·wÀ
¸�·¦ÂÁ»�¾P¼�À�À�»�É�È�¸�·w¼\º ¾�È­º Äc»�Å�È­¸�¾K¶�»�½[·¦ºÔ¸�¶�»S¸�·¦Â�·¦º�Ã5¿dÉw¼\¸�¹ Z Ç�¶�»�� È�¸Ø¸�¼�¿p¼�Û_¸�¶�»�¶�¼�À�º
È�ºd½ À�»���»�¾�¸�¼\Àl¾�Ñ�À�À�»�ºg¸ Ú ¸�¶�»5¶�»Pè�È­Ã�¼\ºcÈ�ÉçÂbÈ�Ã�ºd»�¸�·¦¾ØÜc»�É¦½ È�¹ØÅµ»�É¦ÉYÈ�¹�¸�¶d»5¿�¶gÕg¹�·¦¾�¹ËÃgÈ�¸�»
¹�¶d¼�Ñ�É¦½�Ä�»l¹�¸�À�Ñ�¾�¸�Ñ�À�»P½f·¦ºt¸�·¦ÂÁ»�¹�Ñ�¾K¶ È�¹�¸�¼�ÛFÑ�É¦É¦ÕQ¾P¼�Ð�»�À�¸�¶�»l¸�·¦Â�»�½�·¦¹�¸�À�·¦Ä�Ñd¸�·¦¼�ºt¼­Û³¸�¶d»
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¿�À�¼�¸�¼\º�¹Ë¼\º�¸KÈ�À�Ã\»�¸ Z
Ç�¶�»Y¸�À�·¦Ã�Ã\»�À*¹�Õ
¹�¸�»�Â È­É¦¹�¼�¹�»PÉw»P¾�¸�¹Y»�Ð\»�ºg¸�¹*Å�¶d·w¾K¶5¼\À�·¦Ã�·¦ºcÈ­¸�»X·wºl¸�¶�»_¾�È­Éw¼\À�·¦Â�»P¸�»�À Z Ì�¼\À

¸�¶d»�¹�»"!�¾�È�É¦¼�#l»�Ð\»�ºg¸�¹ËÈ�½d½�·¦¸�·¦¼�ºcÈ­Ég·wº�ÛF¼�À�ÂÔÈ�¸�·¦¼�º5·¦¹_º�»P»�½�»�½ÁÛFÀ�¼�Â ¸�¶�»Ø¸�À�·wÃ\Ã�»�À%¿�É�È�º�»�¹
$ Ú
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�c¼�Å�¹Ø»�¸�¾ Z $ØºfÈ�É�È�À�ÂÞ·¦¹
Ã�»Pº�»�ÀÓÈ­¸�»�½�ÛF¼�ÀËÈ­º
Õt¾K¶cÈ­º�º�»�ÉXÅ�¶�¼�¹�»5Ð�È�É¦Ñ�»Ø·¦¹�¼�Ñ�¸�¹�·¦½�»l·¦¸�¹ËÈ�É¦É¦¼�Å�»�½�ÀKÈ�º�Ã\» Z
Î ¼\º�·¦¸�¼\À�·¦º�ÃbÛãÈ­¾�·¦É¦·w¸�·¦»�¹lÛF¼\Àt¸�¶�»bº�»�Ñd¸�À�·¦º�¼ÙÄ�»�È­Â#¿c»PÀ�ÛF¼\À�ÂÔÈ­º�¾�»bÈ�À�»b¿�À�¼�Ðg·w½d»�½ëÄ
Õ

½�·¦¹�¿dÉ{È�Õb¼­ÛµÐ�È�À�·w¼\Ñ�¹Ë¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹ØÉw·¦Ò\»5Äc»�È�Â'¿�À�¼�ÜcÉ¦»�¹5È�ºd½f¸�·wÂÁ»l¹�¸�À�Ñ�¾�¸�Ñ�À�»�¹t¾P¼�É¦É¦»�¾�¸�»P½
Ñ�¹�·wºdÃt½�»�¸�»P¾�¸�¼\À�¹5È�¸�¸�¶�»Qó ç ó�ÍÙ»�¹�¸%$ØÀ�»�È � »�Ñ�¸�À�·¦º�¼�Ì�È�¾�·¦É¦·¦¸�Õ Ê ÍT$ � Ì Ï�Z�Î ¼�À�»l·wº�ÛF¼�À�â
ÂÔÈ­¸�·¦¼�ºt¼\ºb¸�¶�» ï
	���
 éló�½�È�¸ÓÈSÈ�¾e'
Ñd·w¹�·¦¸�·¦¼�ºÁ¾�È�º Ä�»ØÛF¼�Ñdº�½�·¦º<;¦à�=³È�ºd½f;¦à2�\ð�= Z
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H�I2>�> ghK�i�M�K�RjMEJ-K�MKW�JGk_M�K�O
$ Å�»�É¦É*½d»�¹�·¦Ã�ºd»�½ ¼�ºdÉw·¦º�»lÂÁ¼�º�·¦¸�¼\À�·¦º�Ã5¹�Õg¹�¸�»PÂ'·w¹Ø·¦Â�¿�¼�À�¸KÈ�ºg¸_·¦ºb¹�»�¸�¸�·¦º�ÃÁÑ�¿fÈ�ºd½ÔÀ�Ñ�ºgâ
º�·¦º�ÃfÈ­ºÙ»�èg¿c»PÀ�·¦Â�»�ºg¸ Z ô ¸�¹EÛFÑ�º�¾�¸�·¦¼�ºÙ·¦¹Q¸�¼ »�ºcÈ­Ä�É¦»�¿�»�À�Û�¼�À�ÂbÈ�º�¾P»t»�Ð�È�É¦ÑcÈ­¸�·¦¼�ºpÛF¼�ÀSÈ�É¦É
½�»�¸�»�¾�¸�¼�Àl»�É¦»�Â�»Pº
¸�¹ Ú ÄgÕtÄ�Ñ�·¦É¦½�·¦º�Ã5¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹_¼\º�·¦Â�¿�¼�À�¸ÓÈ­º
¸%½�»�¸�»P¾�¸�¼\À�È�¹�¿c»P¾�¸�¹ Z Ç�¶d»
¼�ºdÉw·¦º�»SÂ�¼\º�·¦¸�¼\À�·¦º�Ãt¹�Õg¹�¸�»�ÂU¶cÈ­¹5Äc»P»�ºÙ½�»�¹�·wÃ\º�»�½ê·wºÙÈÁÂ�¼g½�Ñ�É�È­À�Å�È�Õ ¹�Ñ�¾K¶Ù¸�¶cÈ­¸5¸�¶d»
Ð�È�À�·¦¼�Ñ�¹_¸KÈ�¹�Ò
¹�È�À�»Ë¿�»�À�Û�¼�À�ÂÁ»�½tÄgÕt½�·�ñ »PÀ�»�ºg¸�¿�À�¼g¾�»�¹�¹�»�¹ Ú Éw·¦Ò\»�¸�¶�¼\¹�»Ë¸�¼5Ü�ÉwÉd¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹ Ú
¸�¼t½d·w¹�¿�É�È�Õt¸�¶�»PÂ È­º�½�¸�¼t¸�»�¹�¸Ë½�»�¸�»�¾�¸�¼�ÀË»PÉw»PÂ�»�ºg¸�¹�»P·w¸�¶�»�ÀØÐ
·¦¹�ÑcÈ�É¦É¦ÕQ¼\ÀËÈ�Ñ�¸�¼�ÂbÈ�¸�·¦¾�È­É¦ÉwÕ Z

l²í[ï.ï.í�ï m«ò�&7n ñ�o�p�q�rsr
ò�$No
Ç�¶�» ï
	���
 é�óp¸�»�È­ÂU½�»�Ð�»PÉw¼\¿c»P½Æ·¦¸�¹5¼�Å�º[¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁÂ�·¦º�ÃS¿cÈ�¾KÒ�È­Ã�»T;¦à2�7t�= ZSô ¸5·¦¹QÈ
É¦·¦Ä�ÀÓÈ­À�ÕSÅ�À�·¦¸�¸�»�ºt·¦ºt¸�¶�»�¼\Ä a »�¾�¸�¼�À�·w»Pº
¸�»�½�É�È­º�Ã�ÑcÈ­Ã�» ï%u�uQZ Ç�¶d»�¿cÈ�¾KÒ�È�Ã\»�¾�¼�ºg¸KÈ�·¦º�¹_¹�·wè
¸�Õg¿c»P¹_¼�Ûç¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹�ßYàKâ³È­º�½ D âã½d·wÂÁ»�º�¹�·w¼\ºcÈ�É Ú ¿�À�¼­ÜcÉ¦» Ú ·¦ºg¸�»�Ã\»�ÀËàKâ*È�ºd½ D âã½�·¦ÂÁ»�º�¹�·¦¼\ºcÈ�É
¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹*È�¹çÅ�»�É¦É
È­¹*¸�Å�¼�â�¸�Ñ�¿�É¦»�¹ ZDv À�¼�Ü�Éw»%¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹çÈ�À�»_¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹c·¦ºlÅ�¶�·¦¾K¶5¸�¶d»
Ä�·¦º ¾�¼\ºg¸�»�ºg¸�¹5È­À�»tÈ�ºcÈ­ÉwÕg¹�»�½bÛF¼\ÀË¸�¶d»�·¦À�ÂÁ»�È�º È­º�½ ¹�¸KÈ�º�½�È�À�½p½�»�Ðg·�È�¸�·¦¼\º Ú ÀKÈ�¸�¶d»�À5¸�¶�È�º
¹�·¦ÂÁ¿�É¦ÕQ¹�Ñ�Â�ÂÁ»�½ Z Ç�Å�¼�â�¸�Ñ�¿dÉw»P¹ËÈ�À�»5ÈSÅ�È�Õt¼�ÛY¶cÈ�º�½dÉw·¦º�Ã Ê9wyx�z�w x � x
z � Ï ·¦ºgÛF¼\À�ÂÔÈ­¸�·¦¼�º Z
Ìd¼�ÀYÈ�É¦É�¸�¶�»�¹�»�¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹ç¸�¶�»�À�»ËÈ­À�»�¸�Åµ¼Ø¸�Õg¿c»�¹ Ú !�¼�À�½�·¦ºcÈ�À�ÕZ#lÈ�º�½W!�Ð�¼\É�È�¸�·¦É¦»(# Z Ç�¶d»

¼�À�½�·¦ºcÈ�À�Õf¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹5È�À�»t¹ÓÈ�Ð\»�½ È­º�½ÙÀ�»�¹�»�¸tÈ�¸5¸�¶�»�Ä�»�Ã�·¦º�ºd·wºdÃ ¼�ÛËÈbº�»�Å À�Ñ�º Ú È­º�½
¸�¶d»5Ð�¼\É{È­¸�·¦É¦»�¼�º�»P¹�¾�È�ºbÄ�»5¹ÓÈ�Ð\»�½b¼�À�À�»�¹�»�¸l½�Ñ�À�·¦º�ÃS¸�¶d»5À�Ñ�º Ú Ä�Ñ�¸�¾�È­º�È­É¦¹�¼tÄ�»�Ñd¹�»�½ ¸�¼
È�¾P¾�Ñ�ÂtÑ�É�È�¸�»l½cÈ�¸KÈt¼�Ð�»PÀ�Â�¼�À�»l¸�¶cÈ­º ¼�º�»�À�Ñ�º Z Ç�¶�»5¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹ËÈ�À�»5Å�À�·¦¸�¸�»�º ¸�¼�½�·¦¹�Ò
¹�¼�¸�¶cÈ­¸³¸�¶�»�Ðg·¦»�Å�·¦º�Ã�È­º�½Q¾K¶�»P¾ÓÒg·¦º�Ã5·¦¹Y·¦º�½�»�¿�»�º�½d»�ºg¸_¼�Ûç¸�¶�»�½�È�¸ÓÈá¸ÓÈ­Ò
·¦º�Ã Z Ç�¶d·w¹_È­ÉwÉ¦¼�Å�¹
»�È­¹�ÕbÂÔÈ­º�·¦¿�Ñ�É�È�¸�·w¼\ºrÈ­º�½b¾�¼�ÂÁ¿cÈ�À�·¦¹�¼�ºt¼­Û_¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹%¸ÓÈ�Ò\»�ºfÈ­¸�½�·�ñ »�À�»�ºg¸Ë¸�·wÂÁ»�¹ Ú » Z Ã Z
º�»�Å±Å�·¦¸�¶�¼�É¦½Á¼�À�Å�·¦¸�¶ È�À�»KÛF»PÀ�»�º�¾P» Ê ÛF¼\À�È­Ñ�¸�¼\ÂÔÈ�¸�·¦¾�¾Ó¶d»�¾KÒ
·¦º�Ã Ï�Z

	 ·wÃ\¶�»�ÀbÉ¦»�Ð�»PÉ5¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹ÔÈ�À�»ÙÂÔÈ­½�» ÄgÕ ¸�¶�»Ù¼ ì ·¦º�»[È�ºcÈ­ÉwÕg¹�·w¹b¿�À�¼g¾�»�¹�¹ ï
	�� â

 $lî{;¦à���U�= Ê » Z Ã Z »�&�¾�·¦»�º�¾�Õê¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹ Ú Å�¶�»�À�»b¸�ÀÓÈ­¾KÒ[Ücº�½�·¦º�Ã[·¦¹Qº�»P»�½�»�½ ÏPZ Ç�¶�·¦¹
Ìd¼�À�¸�ÀÓÈ­ºgâã¿dÀ�¼�Ã\ÀÓÈ­Â�Â�»%Ñ�¹�»�¹�¸�¶d» ï Ý 
N�|	P�%���P} ¿cÈ�¾KÒ�È­Ã�»G;¦à2�7R�= Z Ç³¼�Ð
·¦»�Åë¸�¶�»�¹�»l¶�·¦¹�â
¸�¼\Ã�ÀKÈ�Â�¹�Å�·¦¸�¶ ¸�¶�»S¼�ºdÉw·¦º�»�Â�¼�ºd·w¸�¼�À�·wºdÃ5¶�·¦¹�¸�¼�Ã�ÀKÈ�Â'Ðg·¦»�Å�»�À Ê 	Ë×lÏ È­º ·¦º
¸�»�À�Û�È�¾�»";¦à�à2�Y=
¸�¼�¾�¼�ºgÐ�»PÀ�¸�¸�¶�»�¹�»l¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹X¸�¼5¸�¶�» ï
	���
 é�óS¼�ºdÉw·¦º�»�¶d·w¹�¸�¼\Ã�ÀÓÈ­Â±ÛF¼\À�ÂbÈ�¸*¶�È�¹_Ä�»�»�º
ÂÔÈ­½�» Z
Ç�¶�»�¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹YÈ�À�»Ø¹ÓÈ�Ð\»�½�È�¸_¹�¿c»P¾�·�Üc¾Ë¸�·wÂÁ»�¹ Z Ç�¶�»�[ ö�ý^](_.üMý û���üºø È�Ñd¸�¼�ÂbÈ�¸�·w¾�È�É¦É¦Õ

¹�»Pº�½�¹Ë»PÐ�»�À�Õ à � ÂÁ·¦º
Ñd¸�»�¹�È5ÂÁ»�¹�¹KÈ�Ã\»�¸�¼Q¸�¶�»5¶�·¦¹�¸�¼�Ã\ÀÓÈ­ÂÞ¿�À�¼g¾�»P¹�¹�»P¹�¸�¼t¹ÓÈ�Ð\»�¸�¶�»l¼�À�½�·�â
ºcÈ­À�Õb¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹ Z Ç�¶�»5¼\À�½�·¦ºcÈ­À�ÕÁ¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹�È�À�»l¹ÓÈ�Ð�»P½ Å�¶�»�ºfÈSÀ�Ñ�º ¶cÈ­¹�Ücº�·¦¹�¶d»�½ Ú
¸�¶d»5Ð�¼\É{È­¸�·¦É¦»�¼�º�»P¹�È�À�»l¼�º�É¦Õt¹ÓÈ�Ð\»�½b¼�ºb»�èg¿�É¦·¦¾�·¦¸µÑd¹�»�ÀØÀ�»('gÑ�»�¹�¸ Z

$Øº�¼�¸�¶�»�Àb¸�Õg¿c»~!ÓÈ­Ñ�¸�¼\ÂÔÈ�¸�·¦¾(#f¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹�È­À�»[¾�¼�ºg¸�·¦ºgÑcÈ­ÉwÉ¦Õê½�·¦¹�¿�É�È�Õ�»P½íÅ�·¦¸�¶�¼\Ñ�¸
Ñ�¹�»�ÀlÀ�»('gÑ�»�¹�¸ Z Ç�¶�¼\¹�»tÈ�À�»5º�»�Ð\»�ÀlÅ�À�·¦¸�¸�»�º ¸�¼Á½�·¦¹�Ò Z Ç�¶�»P¹�»tÈ�À�»�) È­¸�ÈS¹�¿c»�¾P·òÜ�»�½Ù¸�·¦Â�»
¼�À%»�Ð�»�ºg¸_·¦ºg¸�»PÀ�Ð�È�É�) È�Ñd¸�¼�ÂbÈ�¸�·w¾�È�ÉòÉ¦Õ�¹�»�ºg¸µ¸�¼�¿dÀ�¼g¾�»�¹�¹�»�¹Ø¸�¼lÄc»�½d·w¹�¿�É�È�Õ�»�½ Z $Øºt»�è�È�Â�¿dÉw»
¼�Û�È­Ñ�¸�¼\ÂÔÈ­¸�·¦¾Q¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹5·¦¹5Ã\·¦Ð�»�ºÙ·¦º ÌX·¦Ã�ÑdÀ�» DdZ à�äÁÅ�¶�»�À�»Ô¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹l¼�Ûl¸�¶�»Á¶�·¦¸
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Hit Distributions Trigger Counters

� ùFú��Yø�ûfõ ö.��v ßØÇ³À�·¦Ã�Ã�»PÀË¾�¼\Ñ�ºg¸�»�Àl¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹�È­¹Ë½�·¦¹�¿dÉ{È�Õ\»�½[¼�º�É¦·¦º�» Z óg»�»t¸�»�èg¸ËÛ�¼�À
½�»�¸KÈ�·¦É¦¹ Z

½�·¦¹�¸�À�·¦Ä�Ñ�¸�·¦¼�º�¹_¼­Û*¸�¶�»�¸�À�·¦Ã�Ã\»�À_¿�É�È­º�»�¹_Ç Ú\×QÚ $ È�ºd½ 	 È�À�»�¹�¶�¼�Å�º Z Ç�¶�»Ø¶�·¦Ã�¶S¿c»�È­Òg¹µ·¦º
¸�¶d»Q¶�·¦¸�½�·¦¹�¸�À�·¦Ä�Ñd¸�·¦¼�º�¹Ø¼�Û_¸�¶d»5¸�À�·wÃ\Ã�»�ÀØ¿�É�È�º�»P¹ËÇ Ú�× È�º�½ 	 È�À�·¦¹�»lÛFÀ�¼\Â È¡¿�·¦¼�ºbÄ�»�È�Â
Ê ·¦ºÙ¸�¶�» DdZ tÁ¹S·¦º
¸�»�À�Ð�È­É_Ä�»�¸�Åµ»P»�ºÆ¸�¶�»�¸�Å�¼ Ä�»�È�ÂU»�èg¸�ÀKÈ�¾�¸�·¦¼�º�¹tÌcÈ­¹�¸Qó�Éw¼�Å à�È�ºd½ D�Ï�Ú
Ñ�¹�»�½�·¦ºS¸�¶�·¦¹_¾�È­¹�»Ø¸�¼l¾K¶�»�¾KÒt¸�¶�»�·¦ºg¸�»PÀ�¾�È­Éw·¦Ä�ÀKÈ�¸�·w¼\ºQ¼­Û ¸�¶�»Ë»Pº�»�À�Ã\ÕQÀ�»�É¦»�È�¹�»�½�·¦ºS¸�¶�»áÜcÄ�À�»
¸�ÀKÈ�¾KÒ�»PÀ�¹QÈ­º�½ ¸�¶d»5¾�È�É¦¼\À�·¦Â�»�¸�»�À ZN� »�¾�È�Ñ�¹�»t¸�¶�»SÇ È�º�½ × ¹�¸�À�·¦¿�¹5È�À�»QÀ�»�È�½d¼�Ñ�¸Ø¼�º ¸�Å�¼
¹�·¦½�»P¹ËÈ�º�½Á¸�¶�»�·¦À�Â�»�È­ºt¸�·¦Â�»�·¦¹�È­É¦¹�¼lÛF¼\À�ÂÁ»�½ Ú ¸�¶�À�»�»l¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹XÛF¼\Àµ¸�¶�»�¹�»�¿dÉ{È­º�»�¹�È�À�»
½�·¦¹�¿dÉ{È�Õ\»�½b¹�Ñ�¿�»�À�·wÂÁ¿c¼\¹�»�½ Z

l����0�0�*l m~�V�7n���o�p�q�r �P�V�X�����%o
Ç�¶�»�¼�º�É¦·¦º�»YÂ�¼\º�·¦¸�¼\À�·¦º�Ã_¶�·¦¹�¸�¼�Ã\ÀÓÈ­Â Ðg·¦»�Å�»�À Ê 	Ë×lÏ Ê ¹�»�»ËÌX·¦Ã�Ñ�À�» D�Z à ì
Ï ·¦¹ç¸�¶�»�¿�À�¼
¾P»�¹�¹_¸�¼
½�·¦¹�¿dÉ{È�Õ�¶�·¦¹�¸�¼\Ã�ÀKÈ�Â�¹Y¼\ºQÑ�¹�»�À�À�»('gÑ�»�¹�¸ Z Ç�¶�»�Ç�¾�É.��Ç�Ò";¦à�à�à�=�·wºg¸�»�À�¿�À�»�¸�»PÀ�·w¹YÑ�¹�»�½ÔÈ­¹_¸�¶d»
Ã�ÀKÈ�¿�¶d·w¾�È�É�Ñ�¹�»�À�·¦ºg¸�»PÀ�ÛãÈ­¾�»Ë¿cÈ­¾KÒ�È�Ã�» Z Ìd¼�À_½d·w¹�¿�É�È�Õg·wºdÃ�¸�¶�»l¶�·¦¹�¸�¼�Ã�ÀKÈ�ÂÁ¹ 	�������} ;¦à���R�= Ú
	Ëô `�� È�º�½ 	�v î � Ç�;¦à\à D =�È­À�»fÈ­¿�¿�É¦·¦»�½ Z Íí·¦¸�¶ 	Ø× ¸�¶�»p¹�»�É¦»�¾�¸�»�½±È�º�½ë½�·¦¹�¿dÉ{È�Õ\»�½
¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹_¾�È­º�Ä�»�¿dÀ�·¦ºg¸�»�½ Ú À�»�¹�»P¸ Ê ¼�ºdÉwÕtÐ\¼�É�È�¸�·¦Éw»�¼�ºd»�¹ Ï ¼\Àµ¹KÈ�Ð�»�½ Z Ìd¼�À�¸�¶d»ËÉ�È�¹�¸µ¸�Å�¼
¼�¿d¸�·¦¼�º�¹ËÈ�Â�»P¹�¹ÓÈ­Ã�»l·¦¹�¹�»�ºg¸�¸�¼t¸�¶�»5¶d·w¹�¸�¼\Ã�ÀÓÈ­ÂÞ¿�À�¼
¾P»�¹�¹�»�¹ Z
Ç�¶�» 	Ë× ¿�À�¼g¾�»�¹�¹Qºd»�»�½�¹S·¦º�¿�Ñ�¸ØÛFÀ�¼�Â ¸�¶�»�+%$PO ¸�¼bÜcºd½f¸�¶�»t½�·¦À�»�¾P¸�¼�À�Õ È­º�½[ÜcÉ¦»

ºcÈ­Â�»Ë¼­Û³È�ºgÕt¶�·¦¹�¸�¼�Ã\ÀÓÈ�Â ¸�¼SÄc»l¿�À�»�¹�»�ºg¸�»�½ Z Ç�¶�»�À�»KÛF¼�À�» Ú ¸�¶�»l»�Ð\»�ºg¸�Ä�Ñ�·¦É¦½�»�À�¿�À�¼g½�Ñd¾�»�¹
ÜcÉ¦»�¹lÈ�¸%+%$PO±¹�¸ÓÈ­À�¸�Ñd¿ Ú Å�·¦¸�¶b¸�¶�·¦¹�·wº�ÛF¼�À�ÂÔÈ�¸�·¦¼�º Z
Î ¼\À�»l·¦ºgÛF¼\À�ÂÔÈ­¸�·¦¼�ºt¼\ºb¸�¶�»5¶d·w¹�¸�¼\Ã�ÀÓÈ­Â�¹�Äc»P·wºdÃt½�·¦¹�¿�É�È�Õ�»P½Ô·¦¹ËÈ�Ð�È­·wÉ�È­Ä�É¦»ËÈ�¹ËÅ�»�É¦É*È�¹

ÈÁÛãÈ­¾�·¦É¦·w¸�Õb¸�¼ É¦¼
¾�È�¸�»t¹�¿�·¦ÒgÕ ¼�À5½d»�È�½<��¼\º�»�¹S·¦ºÆÈ�¶d·w¹�¸�¼\Ã�ÀÓÈ­Â Z $Ø½�½�·¦¸�·¦¼\ºcÈ�ÉXÛFÑ�ºd¾�¸�·¦¼�º�â
È�É¦·¦¸�Õ[¹�Ñ�¾K¶íÈ�¹S¾K¶cÈ�º�Ã\»b¼�ÛË¹�¾�È�É¦»b·w¹SÑ�¹�»KÛFÑ�É�¸�¼f¾K¶�»�¾KÒê¸�¶�»b½�»�¸KÈ�·¦É¦»�½Æ¹�¸�À�Ñ�¾�¸�ÑdÀ�» ¼­Û�¸�¶d»
¶�·¦¹�¸�¼�Ã\ÀÓÈ�ÂÁ¹ Z
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»�Ð�»Pº
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ô º[¸�¶�·¦¹Ë¾K¶cÈ­¿�¸�»PÀ5¸�¶�»tÈ�º�È�É¦Õg¹�·¦¹Ë¿�À�¼g¾�»�½�Ñ�À�»tÅ�·¦¸�¶ ·¦¸�¹l¹�¸�»�¿�¹�·w¹Ø½�»�¹�¾�À�·¦Ä�»�½ Z ÌX·wÀ�¹�¸l¼�Û�È�É¦É
È�ºp¼�Ð�»�À�Ð
·¦»�Å±·¦¹ØÃ�·¦Ð�»�º Z Ç�¶�»�º[¸�¶�»SÂtÑ�¼\º�¸�ÀKÈ�¾KÒ À�»�¾�¼�ºd¹�¸�À�Ñ�¾�¸�·w¼\º Ú ¸�¶�»QÐ\»�À�¸�»�èbÜcºd½�·¦º�Ã
È�ºd½ ¸�¶�»b¾�¼�ÂÁ¿�Ñ�¸KÈ�¸�·¦¼\ºÙ¼�Û�¸�¶�»bÒg·wºd»�ÂÔÈ­¸�·¦¾�È�É�Ð�È�À�·�È�Ä�É¦»�¹tÈ�À�»Ô½d·w¹�¾�Ñ�¹�¹�»�½ Z Ç�¶�»�À�»�È�ÛF¸�»�À
¸�¶d»tÀ�Ñ�ºÆÈ­º�½f»PÐ�»�ºg¸5¹�»�É¦»�¾�¸�·¦¼\ºf·¦¹5½�»P¹�¾�À�·wÄ�»�½ Ú È­º�½ÙÈtÜ�À�¹�¸�¾�¼�ÂÁ¿cÈ�À�·w¹�¼�ºb¼�Û�½cÈ­¸ÓÈÁÅ�·¦¸�¶
¹�·¦ÂtÑ�É�È­¸�»�½ »PÐ�»�ºg¸�¹S·¦¹lÂÔÈ�½d» Z ÌdÀ�¼�Â Î ¼�ºg¸�» ï È�À�É¦¼Á¹�¸�Ñd½�·¦»�¹Q¸�¶�»tÀ�»P¾�¼�º�¹�¸�À�Ñ�¾�¸�·¦¼\º È­º�½
¸�À�·¦Ã�Ã�»PÀEÈ­¾�¾�»�¿d¸ÓÈ�ºd¾�»�¹�È�À�»Q½d»�¸�»�À�Â�·¦º�»�½ÙÈ�ºd½f¸�¶�»tÄcÈ�¾KÒgÃ�À�¼�Ñ�ºd½f·¦¹l»�Ð�È�É¦ÑcÈ­¸�»�½ Z ÌX·¦ºcÈ�É¦É¦Õ
¸�¶d»f½cÈ­¸ÓÈêÈ�À�»[È�À�ÀKÈ�º�Ã\»�½ëÛF¼\À�¸�¶�» Ü�¸�¸�·¦º�ÃÙ¿dÀ�¼g¾�»�½�ÑdÀ�»Ù·¦ºí¸�¶d» º�»�èg¸b¾K¶cÈ�¿�¸�»�À Ú È�ºd½ È
½�·¦¹�¾PÑ�¹�¹�·w¼\ºfÈ�ºd½�¹�ÑdÂ�ÂÔÈ­À�ÕtÈ�À�»�Ã\·¦Ð�»�º Z

®�I2> ¯°K5W°k±J1²WILF�WYM(JLK
Ç�¶�»QÈ­·¦ÂÞ¼�Û_¼�ÑdÀ�Åµ¼\À�Ò�·¦¹�¸�¼t¿�À�¼\Äc»5¸�¶�»5¹�¸�À�Ñd¾�¸�Ñ�À�»t¼�ÛY¸�¶�»5ºgÑ�¾PÉw»P¼�º Ú ¿cÈ�À�¸�·¦¾�Ñ�É�È�À�É¦Õ�¸�¶d»
Ê �ça ¼\À�Ò�»PºgâS³ Ï ½�·¦¹�¸�À�·¦Ä�Ñ�¸�·w¼\ºb¼�Ûµ¹�¸�ÀÓÈ­º�Ã�»Pº�»�¹�¹S)í¹�¸�ÀKÈ�º�Ã\»t¹�»�È1'gÑcÈ­À�Òg¹�È­º�½fÈ�ºg¸�·c'gÑcÈ­À�Òg¹*)
·¦ºÆ¹�¶cÈ�¿�» È�º�½êÂÔÈ�Ã\º�·¦¸�Ñ�½d» Z[ô ¸t·w¹tÈ�¾K¶�·¦»�Ð\»�½ëÄgÕÙ¹�¸�Ñd½�Õg·wºdÃf½�»P»�¿ë·wºd»�É�È�¹�¸�·¦¾�º�»�Ñd¸�À�·¦º�¼
·¦º�½�Ñ�¾P»�½�»�Ð\»�ºg¸�¹_Å�·¦¸�¶t¸�Åµ¼l»�ÂÁ·w¸�¸�»�½S¼�¿d¿c¼\¹�·¦¸�»�¹�·wÃ\ºQÂtÑd¼�º�¹YÈ�º�½�ÈØ¶cÈ­½�À�¼\º�·¦¾�¹�¶�¼�Å�»�À_·¦º
¸�¶d»�ÜcºcÈ�Éd¹�¸ÓÈ­¸�» Z0� º�»ØÂtÑ�¼�º�¼�À�·¦Ã\·wº�È�¸�»P¹*Û�À�¼�Â±¸�¶�»Ë¾K¶cÈ­À�Ã\»�½t¾�Ñ�À�À�»�ºg¸ Ê ï�ï�Ï ·¦ºg¸�»�ÀKÈ�¾�¸�·¦¼�º
¼�Û_¸�¶�»5º�»�Ñd¸�À�·¦º�¼ÁÅ�·¦¸�¶b¸�¶�»�º
Ñd¾�É¦»�¼�ºb¿�À�¼
½dÑ�¾�·¦º�Ã�Èt¾K¶cÈ­À�Â,'gÑcÈ�À�Ò Z Ç�¶�»5¹�»�¾�¼�ºd½ ÂtÑ�¼�º
»�ÂÁ»�À�Ã\»�¹�ÛFÀ�¼\Â Åµ»�È­Òt½�»�¾�È�ÕÁ¼�ÛY¸�¶�»Ø¾Ó¶�È�À�ÂÁ»�½�¶�È�½�À�¼�º�À�»�¹�ÑdÉw¸�·¦º�Ã5Û�À�¼�Â ÛFÀÓÈ­Ã�Â�»Pº
¸KÈ�¸�·w¼\º
¼�Û*¸�¶�»Ë¾K¶cÈ­À�Â¦'gÑcÈ�À�Ò Z Ç�¶
Ñd¹_º�¼�¸%¼�º�É¦ÕS¸�¶�»Ø¹�¸�ÀKÈ�º�Ã\»�º�»�¹�¹�½�·¦¹�¸�À�·¦Ä�Ñ�¸�·w¼\ºt·¦ºt¸�¶�»Øº
Ñd¾�É¦»�¼�º Ú
Ä�Ñ�¸5È­Éw¹�¼b¸�¶�»S¾K¶cÈ�À�Â ¿�À�¼
½dÑ�¾�¸�·¦¼\ºfÂÁ»�¾K¶cÈ�º�·¦¹�Â Ú Û�ÀÓÈ�Ã\Â�»�ºg¸KÈ�¸�·¦¼\º Ú È�º�½[ÂtÑ�¼\º�·¦¾�½d»�¾�È�Õ
¼�Û_¾K¶cÈ­À�Â�»P½�¶cÈ­½�À�¼\º�¹�»�ºg¸�»�ÀØ·¦ºÔ¼\Ñ�À�¹�¸�Ñd½�·¦»�¹ Z
ÇY¼l½�»�¹�¾�À�·¦Ä�»�¸�¶�»Ë¾K¶cÈ­À�Â ¿�À�¼
½dÑ�¾�¸�·¦¼\ºt½�·¦ÂtÑ�¼�º5¾PÀ�¼�¹�¹�â�¹�»�¾P¸�·¦¼�ºb·¦º�î � O ï + Ê Ý�'gÑcÈ¨â

¸�·¦¼\ºÆà Z ì U Ï ÛF¼�ÑdÀË·¦º�½�»�¿�»�º�½d»�ºg¸�Òg·¦º�»�ÂbÈ�¸�·w¾�È�ÉçÐ�È�À�·�È�Ä�É¦»�¹ËÈ­À�»Sº�»�»�½�»P½µ´*Å�»5¾K¶�¼g¼�¹�»\¶@·¹¸ º» Ú³�·¹¸ º Ú0¼ ·�¸ º Ú È­º�½�½ ·�¸ º¾ Z Ç�¶�»bÉ�È�Ä�»�É�!�Ðg·¦¹*#f¹�¸ÓÈ�ºd½�¹5Û�¼�À3!�Ðg·¦¹�·¦Ä�É¦»(#fÈ­º�½Ù·¦¹QÑ�¹�»�½ë¶�»�À�»Ô¸�¼
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1 Pmu- =  46.7 GeV
À

chi**2/ndf=  2.22Á samtraÂ
2 Pmu+ =  39.3 GeV chi**2/ndf=   .86Á super-samtraÂE =  49.9 GeV
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 é�ó
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·¦»�Å Ê Ä�¼�¸�¸�¼\Â Ï(Õ Ç�¶d»Ôºd»�Ñ�¸�À�·¦º�¼ÆÄ�»�È�Â
¾�¼�ÂÁ»�¹lÛFÀ�¼�ÂU¸�¶d»�É¦»KÛF¸ Õ Ç�¶�»Á»�º�»�À�Ã�ÕÆ¼­ÛË¸�¶�»Á¿�À�·¦ÂbÈ�À�Õ Ê º�»�ÃgÈ�¸�·wÐ\»�É¦Õf¾K¶cÈ­À�Ã\»�½ Ï È�º�½
¹�»�¾P¼�º�½cÈ­À�ÕêÂtÑ�¼�ºÆÈ­À�»T¶PÖ å�× ì U�Ø�Ù ` » × È�ºd½Ú¶PÖ Û × ì ��Ø�U ` » ×SÚ À�»P¹�¿�»�¾�¸�·¦Ð\»�É¦Õ Õ
Ç�¶�»S¹�¶�¼�Å�»�Àl»�º�»�À�Ã�Õf¶@·¹Ü ºÝ2Þ�ß × ì ð�Ø�R ` » ×tÚXà Ûeá ·�Ü º × Ù7R�ØGä ` » × Û 4�â Û Ú ³�·�Ü º × ��Ø¦à�t�U Ú
È�º�½ ¼ ·¹Ü º × ��ØGð ì^��Õ
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·¦Â�»�ºg¸KÈ�É¦É¦Õ Õ +ØÑ�»S¸�¼b¸�¶�»S¹�ÂbÈ�É¦ÉçºgÑ�ÂtÄ�»�ÀË¼­Ûµ»�Ð�»Pº
¸�¹QÈt¹�¸ÓÈ­¸�·¦¹�¸�·w¾�È�É¦É¦ÕÔÂÁ»�È�ºd·wºdÃ�ÛFÑ�É�Û�¼�Ñ�À�â
½�·¦Â�»Pº�¹�·¦¼�º�È�É�È�ºcÈ­É¦Õ
¹�·¦¹³¼­Û ¸�¶�»�»�èg¿�»�À�·¦Â�»Pº
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È�Ä�¼�Ñd¸ ì ��� ` Ä Õ Ç�¶�»P¹�»S½cÈ�¸KÈS·wºd¾�É¦Ñ�½�»l¿�¶gÕg¹�·¦¾�¹Ë»PÐ�»�ºg¸�¹áÛFÀ�¼\Â ¹�¼t¾�È�É¦É¦»�½b»�ÂtÑ�É¦¹�·w¼\º Ú ¾�È¨â
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P=R^S � ZK\^_ � �&e�\4W�Y�abc^dTW�abe2\^U�W�enW�RTS&U�S,d^\T�&S&Y�W[ZKab\4W�abS&U�Z�Y�S�Z�U�U�dTt�S&_�WXenc(S!d^\^�&e�Y�YXS[�� ZKWXS&_ /

� e2Y,cse2W�RiS&�4jsS&Y�abtoS&\4W�U�WXR^S�Z�\(ZK�b�4U�abU!l�Z�U,j(S&Y { e2YXt�S&_il=abW�RiWXR^S�W�e�W1Z��vZK\4WXa����4d(ZKYXm
_^abU�WXY�abc^d^WXabe2\ { d^\^�rW�abe2\ �=§� g��;5[798&hI<g�(f�g��6517%8&h ù >Ì�sp ý�q�: g��;5[798&h W[ZKm�S&\ { Y�e�t | P#� �
�2� / P=R^S9_^a¢¡0S&Y�Sr\^�&S&U�csS&W�l£SrS&\�W�RTS | P#� �¤��� _^abU�WXY�abc^d^WXaNe�\^U=e2\nWXR^S�e2\^S�R(Z�\^_ z Z�\^_
W�RTe2U�S { Y�e�t |F}#~��#�¥��� Z�\^_�e�d^YvZ�\(ZK�b�4U�abUFe2\nW�R^S%e2W�RTS&Y=��ZK\�c(S9ZKWXW�YXaNcTd^W�S&_�W�e,W�RTS
| P#� �Q��� ZKUXU�d^toj^W�abe2\TU=W�R(Z�W#W�RTS�UXR(ZKjsS9e { W�R^S9UXW�Y[ZK\^]�S¦Z�\^_n\^e2\4��U�WXY1Z�\^]2S!U�S�ZoZKYXS
m2Srj^W�W�R^S!U1Z�t�S g���<§x�h&z ZK\T_�W�R(Z�W ��< � Ö2> Z�W 798�<k>^¨A©�ªq� S&y 8 Ö2@r82/ P=R^abU#� ZKWXW�S&Y
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´ ZK�bd^S��&e�Y�YXS&U�jse2\^_TUvWXe �o<µxT¨A©
�2� ZKW >2xq� S&y 8 Ö2@&8�z l=R^S&YXS9e2dTY#ZK\^_nW�RTS |F}#~��#�¶�X�
ZK\sZK�b�4U�abU�Z�Y�S9tnZK_^S /

· e2W�l=abW�R^UXW1Z�\^_^ab\^]�W�RTSn¸(W�UXW1Z�c^ab�NabW��¹Z�\^_µZu]2e4e4_i_^S&UX�&Y�abj^WXaNe�\µe { e2d^Y,_(Z�W1ZºcC�
W�RTS �;»¼{ e�Y�t�Z��baNUXt z WXR^S ��|=½ ab\4W�S&YXj^Y�SrW1ZKWXabe2\�e {#¾ � Z�\^_ � Y�Sr�CdTaNYXS&U!��ZKd^WXabe2\ /,~
Y�Sr�&S&\4W�¿`W�RTe2d^]�R,aN\T�&e2toj^�bS&W�S[¿`\^Sr�CWÀ�.WXeK���bS�ZK_^ab\^]��.e�Y�_^SrY;ZK\(Z��N�4UXaNU � �C>6� e { _TaNt,dTe2\�_(ZKW[Z
jsS&Y { e�Y�toS&_¹c4�uW�R^S |=| � � �&e��N� Z�c(e�Y1ZKWXabe2\ g U�SrSÁZ��bU�e�PÂZKcT�NS�� /A�2h UXR^eKl=U�WXR(ZKW!W�RTS&U�S
j(Z�Y1ZKtoS&W�SrY�U�t�Z��oc(S!U�S&\TU�abW�a ´ S!W�e�Z®]2�bd^e2\ { d^U�abe�\��&e2\4WXY�abc^d^WXaNe�\ z j(ZKYXW�ab�&d^� Z�Y��b�n\^S�ZKY
W�RTS9Y�S�Z��&W�abe�\�WXR^Y�SrU�R^e��N_ /

ÃnÄ[Å ¢ �¦ÆÚ+-���%Ç
� \ue2d^Y9ZK\sZK�b�4U�abU#e�\^�b��WXR^S�� �+�2©o|F}v»��FÈvÉ ��ZK�be�Y�abt�S&WXS&Y#_sZKW1ZoZKYXS,d^U�S&_ /�Ê R^S&\�ZK�b�
W�RTSv_sZKW1Z!Z ´ ZKab� ZKcT�NS { YXe2t¶� �+�K� WXR^Y�e�d^]2Ru� �
�+« lFe2dT�N_,csS9ZK\(Z��b�CUXS&_�ab\,WXR^S�U1ZKtoS=l�Z��
W�RTS�_(Z�W1ZoU1Z�t�j^�bS!l£e�d^�b_�csS © W�abt�S&U�� ZKYX]2S&Y /���{ ZK�b�Â_sZKW1ZnZ�Y�S��re2\^UXaN_TS&Y�S&_Ël£S,RsZ ´ S
ZKcse2dTW © m�ÌIÍ;Ì;ÎuS ´ S&\4W�U z d^U�ab\^]!W�RTS#U1Z�t�SF�&d^WXU /Â� \�� �
�+« ZK\�Z�_^_^abW�abe2\sZK�^YXd^\^\^ab\^]9jsS[�
Y�abe4_�l=abW�RTe2d^W=S&t,dT�NUXabe2\^UFl�Z�U#]�Y1ZK\4WXS&_�W�e |F}v»��FÈvÉÏ/^� \�WXR^abU=j(S&YXabeC_�Z!U�dTc^U�W[ZK\4W�a ZK�
ab\^�&YXS�ZKUXS�e { W�R^Sn_(Z�W1Z�U1ZKtoj^�bS,e {9|=| \^Srd^W�YXaN\TeK����ZK�be2YXabt�S&WXS&Y9ab\4W�S&Y[ZK�&WXaNe�\^U,l=ZKU�ZK���
�4d^abY�S&_ /Â� \�WXR^S�U1ZKtoS�j(S&YXabeC_�Z��NUXe,_(ZKW[Z9l=abWXR�WXR^S�Z�\CWXa¢�.\^Srd^W�YXaN\Te,c(S�Z�tÐlFS&YXS9W1Z�m2S&\ z
ZKtoe2d^\4WXaN\T]�WXe � 3 e { W�R^S!W�e�W1ZK�I\^Srd^W�YXaN\Te�U1Z�t�j^�bS / P=R^S���ZK�be2YXaNtoS&W�SrY=W�Y�ab]�]2S&YXUvlFS&YXS
abt�j^YXe ´ S&_ /0� \,j(ZKYXW�ab�&d^� Z�Y z WXR^S=t�ab\^abt,d^t`cTaÑZ�UIW�Y�ab]�]2S&YÂe�\^�b�9ab\^�&�bd^_^Sr_�Z#RTaNW aN\!e2\TS=e {
W�RTS,��ZK�be2YXabt�S&WXS&Y=U��&ab\4W�ab�b� ZKWXe2Y#jT�ÑZ�\^S&U z W�R^S!W�YXab]2]2SrY } �.jT�ÑZ�\^S ´ S&W�enl=ZKU#YXS&t�e ´ S&_ z W�RTS
¸(_^dT�&a ZK� ´ e2�bd^t�S%e { W�R^S,�[R(Z�Y�]2Sr_¹�&d^YXY�S&\4W!W�YXaN]�]2S&Y%l�Z�Uvab\^�rY�S�Z�U�S&_ /nÒ �ud^U�ab\^]nW�RTS&U�S
_(Z�W1ZoW�R^S,S�Ó��&abS&\^�&��e { WXR^S!��ZK�be2YXabt�S&WXS&Y#W�lFenW�Y1Z��[m�W�YXaN]�]2S&YXU9e { W�R^S,j^YXS ´ abe2d^U��2S�ZKY�U
��Z�\�c(S!S&UXW�abt�Z�W�S&_ / · e2W#e�\^�b��WXR^S9W�e�W1Z��;W�lFeK��W�Y1Z��[m�WXY�ab]2]�S&Y#S�Ó��&abS&\^�&� z c^d^WvZ��bU�e,W�RTS
_^S&jsS&\^_TS&\^�&S�e2\%W�R^SF¸(_Td^�&a ZK� ´ e��bd^t�S z W�R^SF_^S&jsS&\^_TS&\^�&S�e2\%W�R^S } �.j^� Z�\^S ´ SrW�e z ZKUIl£Sr�N�
ZKU=WXR^S�_^S&jsS&\^_^Sr\^�&S!e2\�WXR^S�W�abt�ab\^]�j^YXe2c^�bS&toUÂe { W�R^S�W�lFeK��W�Y[ZK�[m,W�YXaN]�]2S&Y=UXab]2\(Z�� { YXe2t
W�RTS,¸(YXU�W9W�lFenU�jsS&�&W�YXe2toS&W�S&Y,tnZK]�\^S&W�U���ZK\�csS�toS�ZKUXd^Y�Sr_ /,Ò ��d^UXab\^]�ZK\uabt�j^YXe ´ S&_
U�jsS&�&WXY�e�t�S&WXS&Y�W�Y1Z��[m�¸s\^_^ab\^]�ZK�b]�e2Y�abWXR^tQabW=abU#S&�4jsS&�&W�Sr_�WXR(ZKW�W�R^S9\4d^t,csS&Y=e { S ´ S&\4W�U
ab\^�&YXS�ZKUXS&U#l=abW�R�Z�c(e�d^W�� > 3 z ZK\T_�W�R4d^UFW�RsZKWFW�R^S�S[Ó��&abS&\^�&�o�&e2YXY�S&�rW�abe2\n_^S&�rY�S�Z�U�S&U9ZK���
�&e�Y�_^ab\^]��N� /6� \�W�RTS#j^YXS&U�S&\4W�l£e�Y�m�ZKcse2dTW ��x 3 e { WXR^S�W�Y�ab]�]2S&YXU£abUF\^e2WFab\^�&�bd^_^S&_oab\�W�RTS
ZK\sZK�b�4U�abU z S&UXj(Sr�&a ZK�b�b��_^dTS�W�eu��Z��Ne�Y�abt�SrW�S&Y�ab\^U�W[ZKc^ab�babW�abS&U / P=R^abU��be2UXU9e { WXY�ab]2]�S&Y�U!��Z�\
csS9Y�S&_Td^�&S&_�c4�oR(ZK� { c4�ot�e2YXS#_^SrW1ZKab�bS&_nU�WXd^_^� / PÂZKm4ab\^]9��Z�Y�S9e { S&\^SrY�]2�n�bS�Z�m2ZK]2S�ab\CWXe
W�RTS�UXj(Sr�&W�YXe2t�SrW�S&Y { e2Y!ab\^_^a ´ aN_Td(ZK�FS ´ Sr\CWXU z ZK\T_¹d^UXaN\T]���Z��be2Y�abtoS&W�S&Y!U�WXY�S�Z�t�S&Y,WXd^csS
ab\ { e�Y�t�Z�W�abe2\oW�eËÔ�S&�4W�Y[ZKjse2� ZKWXS&ÕnW�R^S!t,d^e�\�WXY1Z��1m4U�W�eo¸(\T_�W�R^S ´ S&Y�WXS&��l=ab�b�;abt�jTY�e ´ S
W�RTS�Y�S&�re2\^UXW�Y�dT�&W�abe2\�S[Ó��&abS&\^�&�iZK\^_itoaN\TaNt,abUXS�UXt�S�Z�Y�ab\^] /ºÒ �Ë_^S&W1Z�ab�NSr_VUXW�d^_TaNSrU,e {
W�RTS,U�S&\^UXabW�a ´ aNW���W�e ´ ZKYXaNe�d^U#�rd^W�U z toe2U�W�j^Y�e�c(ZKcT�N���NSrU�U9UXW�Y�ab\^]�S&\4W�U�S&�bS&�&WXabe2\^U!��ZK\ucsS
t�Z�_^S /6È UXaN\T]�ZK�b�^WXR^S&U�S�abt�jTY�e ´ Srt�S&\4W�UIlFS=S&�4j(Sr�&W=W�R(Z�W£WXR^S#\4d^t,csS&YÂe { S ´ Sr\CWXU=d^U�Sr_
{ e�Yv_TaNt,dTe2\�ZK\(Z��b�CUXabUv��ZK\uc(S,S&\T�ÑZ�Y�]�S&_�c4��Z { Z��&W�e�Y�W�l£e / P=R^S,� ZKYX]2S&Y�UXW1ZKWXabU�W�ab�&U%e {
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W�RTS9U1Z�t�j^�bS#l=ab�b�0ZK�b�beKl`W�e,YXS&j^Y�SrU�S&\4W�W�R^S%_(ZKW[Z9ab\nt�e�Y�S#_TaNtoS&\^UXaNe�\^U=ZK\^_nab\�UXt�ZK�b�bS&Y
ab\4W�S&Y ´ ZK�bU /!½ SrW1ZKab�bS&_uU�WXd^_^abS&U9tnZ���W�RTS&\ÚZ��b�NeKlwWXR^S!_(ZKW[Z�WXenc(S!c(SrW�W�SrY�d^\T_^S&Y�UXW�e4e4_ z
ZK\T_�WXe,Y�S&_Td^�&S9WXR^S9U��4UXW�S&tnZKW�ab��S&Y�YXe2Y�U /

P=R^S!S[Ó��&abS&\T�&��e { ¿µZK\^_�W�R^S,d^\T�&S&Y�W[ZKab\4W�abS&U9ab\4¿`WXR^S�S ´ S&\4W9YXS&�&e2\TU�W�YXd^�&WXaNe�\VZ��NUXe
��Z�\�c(S!abt�j^YXe ´ S&_ ª S&�^ZKt�jT�NSrU#ZKY�S!W�RTS9��ZK�be�Y�abt�S&WXS&Y#UXR^eKlFS&Y#_^S ´ S&�be2jTt�S&\4W#ZK\T_�Y�S&UXeK�
�bd^W�abe�\ z WXR^S9t,d^e�\�Sr\^S&Y�]��n_^S&jse2U�abWXaNe�\�ab\�W�RTS9��ZK�be�Y�abt�S&WXS&Y#ZK\T_�W�R^S ´ S&WXe2ab\^]�e { e2d^WÀ�
e { �.WXaNtoS=t,d^e2\TU /

� WÂlFe2dT�N_,csS�l£e�Y�WXRCl=RTaN�bS=WXe9_^S ´ S&�be2j�Z � e2\4W�S | ZKYX�Ne%j^Y�e�]2Y1Z�t�toSÂl=R^ab�[R���Z�\�csS
d^UXS&_ { e�YÂ_^S&WXS&�&WXe2YFU�t�S�ZKY�ab\^]9Z�\^_�ZK�&�rS&j^W1Z�\^�&S�S ´ Z��NdsZKW�abe�\^U*Z�UÂl£Sr�N�0ZKU­¸(W�WXaN\T] /6~i{ ZKUXW
_^S&WXS&�&WXe2Y�U�abt,d^� ZKWXabe2\!aNU=\TS&S&_^S&_ { e2YFW�R(Z�W /

~ \�S&�4jsS&Y�abt�Sr\CW[ZK�0UXW�d^_^�,e { WXR^S�\^S&d^WXY�ab\^e,csS�ZKtQabU=ZKW=j^YXS&U�Sr\CW�c(SraN\T]�jsS&Y { e2Y�toS&_
�Aª2�Tz � >2�1��/ P=R^abUomC\TeKl=�NSr_^]2S�l=ab�b�#YXS&_^d^�rS�W�R^S�d^\T�&S&Y�W[ZKab\4W��`e2\�W�R^Su\^S&d^WXY�ab\^eËÛ(d^�
ZK\T_¹abW�U!S&\^S&YX]2�Ë_^abU�W�YXabc^d^W�abe�\ / P*eut�ab\^abt,a¢U�S!W�R^SnS&YXY�e2Y,_Td^SnW�euW�R^So\^S&d^WXY�ab\^euÛ(d^�
\^e�Y�t�Z��baNU[ZKWXaNe�\9abWÂabUÂY�Sr�&e2tot�S&\^_TS&_�WXe�\Te2Y�tnZK�babU�SÂWXR^S#_TaNt,dTe2\ � e2\4W�S | Z�Y��be9U[ZKt�jT�NS
c4��dTU�ab\^]9WXR^S#\4d^t,csS&YIe { ]2S&\TS&Y1Z�W�S&_�ZK\T_,_^S&W�Sr�&W�S&_n�[R(Z�Y�]2Sr_��&d^YXY�S&\4WFS ´ Sr\CWXU z ab\^UXW�S�Z�_
e { WXR^S#toS&W�RTeC_�Z�j^j^�babS&_!aN\,e�d^Y=ZK\(Z��N�4UXaNU /;~Ü{ d^Y�WXR^S&YFU�WXd^_^�,e { WXR^S#csZK�[m4]2Y�e�d^\^_ { YXe2t
Ý z ¥ �._^Sr��Z���dTU�ab\^]�YXS�ZK� ÌIÍ;ÌIÍV_sZKW1Z z ZK\T_ÚZ�\�abt�jTY�e ´ Sr_ � e2\4W�S | ZKYX�Neo]2S&\TS&Y1Z�W�e2Y%e {
W�RTaNU�c(Z��[mC]�Y�e�d^\^_u��ZK\uabt�j^YXe ´ S�e2d^Y�m4\^eKl=�bS&_^]�S9e2\uW�RTS�c(Z��[mC]�Y�e�d^\^_�ZK\^_uW�R4d^U�W�RTS
U��4UXW�S&tnZKW�ab��S[¡0S&�&W�abW=R(ZKU=e�\nW�R^S9YXS&U�dT�NWXU / P=RTaNU=csS&�&e�t�S&U=e { aN\T�&Y�S�Z�U�ab\^],abt�jse2YXW1Z�\^�&S
{ e�Y#Z9_(Z�W1Z!UXS&W#l=abW�RoR^ab]2R^SrY=U�W1Z�W�abU�WXab�&U /

� toj^Y�e ´ S&_�m4\^eKl=�bS&_^]2Soe {9Þ 8 Z�\^_ �(Þ è { e2Y,e2dTY��bS�Z�_V��ZK�be2YXaNtoS&W�SrY9W1Z�Y�]2SrW g W�RTaNU
ZK\sZK�b�4U�abU#abU�c(SraN\T]�jsS&Y { e2YXt�S&_uab\ |F}v»��FÈvÉË� � >��C�³h ��Z�\�csS!d^U�S&_�WXen_^S&W�SrY�t�ab\^S!W�RTS
\^e�\4�.UXab\^]2�bS&WÂZK\T_�UXaN\T]2�bS&WI�4d(ZKYXmv_TaNUXW�YXaNcTd^W�abe2\TU­Z�\^_!W�R^S=]��NdTe2\9_^abUXW�Y�abc^dTW�abe2\!ab\^�&�bd^_^ab\^]
\4d^�&�bS�Z�Y�S�¡ßS&�rW�U /àÈ U�ab\^]¹WXR^S�e2cTW1ZKab\^Sr_`�4d(ZKYXmÜZ�\^_?]2�bd^e2\i_^abUXW�Y�abc^dTW�abe2\^Une�\^S���Z�\
_^S&WXS&Y�toab\^S � � >2©1� W�R^S,�4d(Z�Y�mnÛßZ ´ e2d^Y�_^abUXW�Y�abc^dTW�abe2\^U / P=R^S,UX�CUXW�S&tnZKWXaN�!S&YXY�e2Y!_^d^S,WXe
\4d^�&�bS�Z�Y9S[¡0S&�&W�U g e2\^S,e { W�R^S,� Z�Y�]2SrU�W9UX�CUXW�S&tnZKWXaN�,SrY�Y�e�Y9S&UXW�abt�Z�W�S&U9ab\ue2d^Y!ZK\(Z��N�4UXaNU h
��Z�\�csS9YXS&_^d^�&Sr_ /

� \��&e�\^�&�bd^UXaNe�\ z ab\�e2d^Y,ZK\sZK�b�4U�abU9W�RTS�U�W[ZKWXaNUXW�ab��Z���Z�\^_¹UX�CUXW�S&tnZKWXaN�,SrY�Y�e�Y�U�Z�Y�S�Z�W
ZKcse2dTW#W�RTS�U[ZKt�S��bS ´ S&� { e�YvZ��N�Ï¸(W�WXS&_uj(ZKY[ZKt�SrW�S&YXU / P=R^S { e2YXt�S&Y=��Z�\�csS�YXS&_^d^�&Sr_�cC�
d^UXaN\T]vZK�b�4Z ´ ZKab� ZKc^�bS |F}�»��FÈvÉ _(Z�W1Z z Z�\^_9WXR^S£� Z�W�W�SrY*c4��U�W�dT_^�4aN\T]
Z�\^_9abt�jTY�e ´ ab\^]ÂW�RTS
S[¡0S&�&WXU£_^abUX�&d^U�UXS&_�ZKcse ´ S /0� \�jTY�ab\^�&abj^�bS z W�RTS£\4d^t,csS&Y;e { \^S&d^WXY�ab\^e�ab\^_^d^�&Sr_�S ´ S&\4W�UI��Z�\
W�RTS&\nc(S�W�l=aN�rSvZKUF� ZKYX]2S#ZKUFab\,W�R^S�ZK\(Z��b�CUXabUÂj(SrY { e�Y�t�Sr_,cC�,WXR^S |=| � � �re2�b� ZKcse2Y1Z�W�abe2\
� � � z��4>6��z c^d^W,WXR^S�\4d^t,csS&Y�e { Z�\CWXa¢�.\^Srd^W�YXaN\Te�S ´ S&\4W�U,l=ab�b�=c(Sn\^Sr]2�bab]2abc^�bS,�&e2toj(ZKYXS&_
W�enWXR^S |=| � � U1ZKtoj^�bS / · S ´ S&Y�WXR^S&�bS&U�U z Z,�&e�t�jsS&W�abWXa ´ S9�[R(ZKYXt¶j^Y�e4_^dT�&W�abe2\�ZK\sZK�b�4U�abU
d^UXaN\T]ÜZ��b�#W�RTS |F}�»v�FÈ�É _sZKW1ZºU�S&Srt�Unl=abW�R^ab\iY�S�Z��[R / P=R^S ´ ZK�bd^S�e {#� � ��ZK\?csS
_^S&WXS&Y�toab\^S&_nab\^_^S&jsS&\^_^Sr\CWX�b��ab\,W�R^S�S&t,dT�NUXabe2\�ZK\sZK�b�4U�abU { YXe2t |F}v»��FÈvÉÏ/4Ê S#S&�4jsS&�&W
W�RsZKW*Z { d^�b� · �;» Z�\(ZK�b�4U�abU0��Z�\vcsSÂjsS&Y { e2Y�toS&_ /6~ �b�KW�RTS&U�SFabt�j^YXe ´ S&toS&\4W�U^l=ab�b�KS&\^R(Z�\^�&S
e2dTY;m4\^eKl=�bS&_^]�SÂe { W�RTS£UXW�Y1Z�\^]2S �CdsZKY�m�UXS�Z z WXR^SÂ�[R(Z�Y�tw�4d(ZKYXm�t�ZKUXU z W�R^SF�[R(ZKYXtw�CdsZKY�m
{ Y[ZK]2toS&\4W1Z�W�abe2\�Z�\^_nW�R^S�_^S&��Z���e { �[R(Z�Y�t�Sr_�R(Z�_^Y�e�\^U=ab\CWXe¦Z!t,dTe2\ /

«s«^M



�6L­¬®J°¯r±^�³²K¯

«s«j�



{ |âá�|äã7|æå ç?|éè

� � � � / �IU�m4d^W�ê �÷�C����zC|F}�»v�FÈ�Énë[ìC����� z Ô�P=RTS |F}v»��FÈvÉ S&�4j(S&YXabt�S&\4WFW�e9UXS�ZKYX�1R { e�Y
í�î�ïäí2ð e2U��raN�b� ZKWXabe2\^Õ z;ñ9ò4ën���6ó1ô4õ-��ö&ò4÷8�6ø ê �bù��0ú,û �0« g ��ü2ü�ý h ý�þ �2�(/

�A>�ÿvÊ / ¥,/ }�/ � Z�\^e { U�m4� z Ô � eKl � 8 Sr�NSr�&W�YXeC_T�C\sZKt�ab�&U z S&� ZKUXW�ab��Z�\^_�ab\^S&� ZKUXW�ab�,S&�bS&�[�
WXY�e�\ g ZK\^_nt,d^e�\ h UX��ZKWXW�S&YXaN\T]2Õ zI� \������	� ó[ô�
 ê ö&ô��

	��ì2ô������Âì2ô�� ê ö ê ôTë ê ì2ô�������ù��
� ô ê ö������ ù���õ�� ërõ�zs>2� þ � ü z ��ü ª
 ^z y#abS&\^\(Z z^~ d^U�WXY�a Z /

�A��ÿ
�º/"! S&�b�¢� � Z�\^\ z Ô ~ É �[R^Srt�ZKWXab� � e4_^S&�=e {vÒ ZKYX�2e2\TU�ZK\^_ � S&U�e�\^U�Õ z#�Âù$��õ�%
& ê 
	
�% × g ��ü ªK�ChF> � � þ > � ©T/

� �Kÿ'!®/)( lFS&ab] z Ô ~ \ É°È è � e4_^S&� { e2Y É W�YXe2\^] � \4W�S&Y[ZK�&WXaNe�\ É �Ctot�S&WXY��¹Z�\^_ � W�U
Ò Y�S�ZKm4ab\^]2Õ zÂ| � � ·*� YXS&j^YXaN\4W  �  �>Ì
 P }�/ �Cx � z2| � � · z�+ ZK\4d(ZKYX����ü ªK�s/

�A©�ÿ'!®/)( lFS&ab] z Ô ~ \ É°È è � e4_^S&� { e2Y É W�YXe2\^] � \4W�S&Y[ZK�&WXaNe�\ É �Ctot�S&WXY��¹Z�\^_ � W�U
Ò Y�S�ZKm4ab\^] ��� Õ zÂ| � � ·*� YXS&j^YXaN\4W  K� ��ü 
 P }�/ � � >^z2| � � · z � S&c^YXd(ZKYX����ü ªK�s/

�Aª�ÿ
�%/ � / � S&�4\^tnZK\ z Ô�yÂSrY��9R^ab]�R4�.Sr\^S&Y�]��9�&e��N�babU�abe�\^U;e { R(ZK_TY�e2\TU�Õ z,�Âù���õ�%�- ê/. % & ê 
	
�%
ÖsM g ��ü ª ü h � � � © þ0� � ��ý /

� ý ÿ � / ½!/TÒ �be4e2t ê 
0�1�2%�z Ô } ab]2R4��S&\^S&YX]2�oaN\TS&� ZKU�WXab�vS��.j�UX��ZKWXW�S&YXab\^]�Z�W ª�3 ZK\^_�� x
3 Õ z
� ù���õ�%4- ê/. % & ê 
	
�% Ö(M g ��ü ª ü h ü ��x þ°ü �K�s/

�5 �ÿ
�º/0Ò YXS&ab_^S&\4c(Z��1R`ê 
6���2% z Ô » c^UXS&Y ´ S&_¹csS&R(Z ´ abe2Y�e { R^ab]2R^�b�nab\^S&� ZKUXW�ab��Sr�NSr�&W�YXe2\4�
jTY�e2WXe2\nU���ZKW�WXS&Y�ab\^]�Õ z0�Âù���õ�%4- ê/. % & ê 
�
	% Ö(M g ��ü ª ü h ü ��© þ^ü � ü /

� ü ÿ7+s/ +(/6~ d^csS&Y�Wnê 
6�1�8% z Ô[�I�4j(S&YXabt�S&\4W1Z�� » c^U�SrY ´ ZKWXabe2\ue { Z } S�Z ´ � � Z�Y�W�ab�&�bS:90Õ z
� ù���õ�%4- ê/. % & ê 
	
�% M(M g ��ü2ý �Ch � �4xK� þ0� �4x2ª^/

� � x�ÿ7+s/ �À� /4~ d^]2dTU�W�ab\�ê 
"�1�8% z Ô ½ aNUX�&e ´ SrY���e { Z · Z�Y�Y�eKl � S&UXe2\(Z�\^�&S�ab\�S�Î�SKÍ ~ \T\^a¢�
RTaN� Z�W�abe2\^Õ z4�Âù$��õ;%<- ê/. % & ê 
�
�% MsM g ��ü2ý �4h � �Cx�ª þß� �Cx
 ^/

«s«��



¬,J
=�J4HKJ�>"?KJ^¯

� ��� ÿ
ÉÏ/ Ê /0} S&YXc`ê 
@���2% z Ô » c^U�S&Y ´ ZKWXaNe�\�e { Z ½ abt,d^e�\ � S&UXe2\(Z�\^�&S�Z�W9ü /A©:! S&yQab\
�4x2x � ! Sry � YXe2W�e�\4� · d^�&�bS&dTU | e��b�NabUXaNe�\^U�Õ z1�Âù���õ�%�- ê/. % & ê 
�
	% M,A g ��ü�ý2ý h0>�©2> þ >2©�©^/

� � >�ÿvÊ / �%/�� \^\^S&U#ê 
4���2% z Ô » c^U�S&Y ´ ZKWXaNe�\�e {ÏÉ W�Y�dT�&W�d^YXS#ab\9WXR^S6B g � ÉThÂ� S&]�abe2\^Õ zC�Âù$��õ�%
- êD. % & ê 
�
	% MEA g ��ü�ý2ý h � >K�Cx þß� >K�C>T/

� � ��ÿ
�º/ � / � S&YX��ê 
F�1�8% z Ô1� ´ ab_^S&\T�&S { e2Y ~ \^e2tnZK�be2dTU � S&jTW�e2\ � YXeC_Td^�&W�abe�\�ab\�S�Î6�.S�Í
~ \^\^abR^ab� ZKWXaNe�\^Õ zG�Âù���õ�%4- ê/. % & ê 
�
	% M�� g ��ü�ý ©2h � �� ü�þß� � ü >T/

� � �Kÿ
ÉÏ/ � /�! � ZKUXR^eKl z Ô � ZKY�WXa ZK�¢�.UX�4t�t,S&WXY�abS&U0e { lFS�ZKm!ab\CWXS&Y1Z��&W�abe�\^U�Õ zßñ%ò4ë��8%��Âù���õ�% ÖsÖ
g ��ü ª � h=© ý2ü�þ ©� 
 ^/

� � ©�ÿ
ÉÏ/�Ê SraN\4csS&Y�] z Ô ~ t�e4_^S&�Ke { �NSrj^W�e�\^U�Õ zC�Âù$��õ�%�- êD. % & ê 
	
�% «HA g ��ü ª ý h � >2ª�� þ0� >2ª�ª^/
� � ª�ÿv~!/^É ZK� Z�t z Ô[�I�bS&t�Sr\CW[ZKYX� � ZKYXW�ab�&�bS#P=RTS&e2YX�ßO � S&� ZKWXa ´ abU�WXab�=]2Y�e�d^j^U=ZK\^_nZK\(Z��b�C���

abW��4Õ zo� \ �=öXì�ë/% � ����ù�
bù�ñ9ì
I ê �0JE�K÷LK°ì�õ;��òC÷NM
õ	K ê ôFO�KõP�FQ�2öPR ê ôTzÂ�2ª ý�þ � ý2ý z ��ü ª� Tz
� S&Y�dTt z^É lFS&_^S&\ /

� ��ý ÿ y / · /S! Y�abcse ´ Z�\^_ � / · /(� abj(ZKWXe ´ z Ô ½ S&Srj�ab\^S&� Z�U�W�ab�UTWV�UX��ZKWXW�S&YXab\^]naN\�j(S&YXW�d^YÀ�
csZKW�abe�\�WXR^S&e�Y��4Õ z0J(ì . %YXC%IìW�#ñ9ò4ë��2%4�Âù$��õ�% «�� g ��ü2ý >�hÂ�4�� þ �C©�x^/

� �  �ÿ y / · /4! YXabc(e ´ Z�\^_ �Â/ · /;� abj(ZKWXe ´ z ÔZT�Î"TKÍÏ� � ZKabY ~ \T\^abR^ab�ÑZ�W�abe2\uZK\^_ ½ S&S&j � \°�
Sr�ÑZ�U�WXaN��TWV É ��Z�W�W�SrY�ab\^],ab\ � S&YXW�d^YXc(ZKWXaNe�\nP=R^S&e2YX�4Õ zYJ(ì . %"X�%IìP�=ñ9ò4ë��2%S�Âù���õ�% «��
g ��ü�ý >2h=ª ý © þ ª� ��(/

� ��ü ÿ
� / · /0� abj(Z�W�e ´ z Ô�P=RTS9j(ZKYXW�e�\�t�e4_^S&�IZK\^_�j(S&YXW�d^YXc(ZKWXabe2\uW�R^S&e�Y��4Õ z[Jsì . %�X�%FìP�
ñ%ò4ë��8%4�Âù���õ�% Ö	� g ��ü�ý ©2h ü � þ0� x2>T/

�A>�x�ÿ6\ d /A�Â/I½ e�m4U�R^abWP]rS&Y z Ô | Z��b�&d^� ZKWXaNe�\�e { U�WXY�d^�&WXd^Y�S { d^\^�&WXabe2\^U!e { _^SrS&j4��aN\TS&� ZKU�WXab�
UX��ZKWXW�S&YXab\^]µZK\T_^T�Î"T�ÍÐZK\^\^abR^ab� ZKWXabe2\ic4�`j(SrY�W�dTY�c(Z�W�abe2\wWXR^S&e2YX�`ab\µ�4d(Z�\4W�d^t
�[R^YXe2toeC_T�C\sZKt�ab�&UXÕ z<Jsì . � ê 
<�Âù$��õ;��ë&õ�XS_ � �Ëû . g ��ü2ý�ý hFªK� �[þ ª�©2�T/

�A> � ÿ'!®/;~ �NW[ZKYXS&�b�NaFZK\^_ !,/ � Z�Y�abU�a z Ô ~ UX�Ctoj^W�e�W�ab� { YXS&S&_^e�t ab\Ëj(ZKYXW�e2\�� Z�\^]2d(Z�]2S&Õ z
ñ%ò4ë��8%4�Âù���õ�%S` «°Ö	. g ��ü�ý2ý h£> ü  þ � �  ^/

�A>�>�ÿ7+s/A½�/6ÒSa e2YXm2S&\ z Ô ~ U��4toj^W�e�W�ab� É d^t � d^�bS&U,ZKW � \°¸(\^abW�S � e2toS&\4W�d^toÕ zb�Âù$��õ�%
- êD. % «�±�A g ��ü ª ü h � ©K� ý�þ0� ©2©��^/

�A>���ÿ
�º/~¥ e2csZ��CZKUXR^a=ZK\^_�P /I� ZKUXm2Z�l�Z z ÔZc�dv�.y�aNe�� ZKW�abe�\�ab\�WXR^S � S&\^e2YXt�Z��Na8]�Z�c^�bS
P=RTS&e2YX��e {*Ê S�Z�m � \4W�S&Y[ZK�&WXaNe�\^Õ z"�$ö�ìe��%F_0ù ê ì�ö�%4�Âù$��õ;%sû A g ��ü�ý ��h£ª�©2> þ ª2© ý /

�A>��Kÿ · /(| Z�c^abc^c(e z Ô È \^abW1Z�Y��,UX�Ctot�S&WXY���Z�\^_n�NSrj^W�e�\^ab�v_TS&��Z��4U�Õ z)� ù���õ�%4- ê/. % & ê 
	
�%
«�� g ��ü ª��2hF©2� �[þ ©��2�T/

«s« .



¬®J�=�J4HKJ�>"?KJ^¯

�A>�©�ÿ
�º/ ~!/5!,/K~ a ´ Z�]&abUvê 
<�1�2%�z Ô � S&j^W�e�j^Y�e4_^dT�&W�abe2\oe { R^S�Z ´ ���4d(Z�Y�m4U /4�&/�! S&\TS&Y1Z�� { e2YÀ�
tnZK�babU�tµZ�\^_!mCab\^Srt�ZKWXab�&U0e { �[R(Z�Y�]�S&_��rd^Y�YXS&\4W£ZK\^_%\^S&d^WXY1ZK�T�&d^Y�YXS&\4WÂj^YXeC_Td^�&W�abe�\
jTY�e4�&S&UXU�S&UXÕ z6�Âù$��õ�%4- ê/. %Sf ��� g ��ü2ü �ChF�2x
 2© þ � � x � /

�A>�ª�ÿ
�º/ ~!/5!,/s~ a ´ Z1]&abU!ê 
F���2% z Ô � Srj^W�e�j^Y�e4_^d^�rW�abe2\ue { R^S�Z ´ �n�4d(ZKYXmCU /0���&/s~ d^\^a¢¸(Sr_
g�|=½ { e�Y�t,d^� Z�W�abe2\ne { �[R(Z�Y�]�S&_VZ�\^_¹\^Srd^W�Y[ZK�F�&d^Y�YXS&\4W,j^Y�e4�&SrU�U�SrU { Y�e2t ¸(�4S&_4�
W[ZKYX]2S&W�W�e!�&e2�b�bab_^S&Y=S&\^SrY�]2abS&UXÕ z0�Âù���õ�%4- ê/. %hf �	� g ��ü�ü �4h£� � x2> þ � �2�  T/

�A> ý ÿv}!/A�Â/K� Z�aßê 
4���2% z�| P#� gwë[ì1�i�8% z Ô ! �Ne�c(ZK� g�|=½ ZK\(Z��b�CUXabU*ZK\T_�WXR^S | P#� g j(Z�Y�WXe2\
_TaNUXW�YXaNcTd^W�abe2\TU�Õ z"� ù���õ�%4- ê/. %Sf �Ï« g ��ü�ü ©2h � ý ª2� þ � ý  2>T/

�A>
 �ÿ
�º/�! �Pjd^�[m z � /^� S&�4Z�Z�\^_ ~!/ yÂe2]�W z Ô ½ �4\(ZKtoaN��ZK�4j(ZKYXW�e�\�_TaNUXW�YXaNcTd^W�abe2\TU£e { W�RTS
jTY�e2WXe2\�ZK\T_�UXt�Z��N�¢� � j^R4�4U�ab�&U�Õ z0k4%4�Âù$��õ;%ml .i± g ��ü2ü ©2h �C�2� þ ��� ý /

�A> ü ÿ
|�/5!,/Â| Z��b�ÑZ�\VZ�\^_ ½�/ +s/"! Y�e�U�U z Ô } ab]2R4��S&\^SrY�]2�ËS&�bS&�&WXY�e2jTY�e4_^d^�&WXabe2\wZK\^_iW�RTS
�re2\^UXW�abW�d^WXabe2\�e { WXR^S#Sr�NSr�&W�YXaN���&dTY�Y�Sr\CWXÕ z<�Âù���õ�%S- ê/. % & ê 
�
	% ÖsÖ g ��ü ª ü h � ©2ª þß� © ü /

�A��x�ÿ
�%/A��/;Ò ZKYX\^S&WXW z Ô1� ´ ab_^S&\^�rS { e2Y · S&l g d(Z�Y�m4U,ZK\^_ · S&l | dTY�Y�Sr\CWXU�Õ zn�Âù$��õ�%
- êD. % & ê 
�
	% M�. g ��ü�ý ª�h ��� ª2� þß��� ª2ªT/

�A� � ÿ
½!/ \ d /TÒ Z�Y�_^ab\�ZK\^_�y / ~�/0½ e2m4d^�[R(Z�S ´ Z z Ô » \uW�RTS � ZK_^a ZKWXa ´ S | e2YXY�S&�&WXabe2\^U9WXe
WXR^S · S&d^WXY�ab\^e ½ S&S&j � \^S&� ZKUXW�ab� É ��ZKW�WXS&Y�ab\^]�Õ z � YXS&j^YXaN\4WÂ� > �  �ª � >2ª2xTz�+�� · �9z ��ü  2ªT/

�A��>�ÿ
½!/ � /C! S&S&U1Z�t�Z�\ z§¥,/CÉ ZKabW�e�Z�\^_ ~�/ Ê¤/ P=R^e�t�ZKU z ÔXP=R^S#\4d^�&�bS�Z�Y�� ��| S[¡0S&�&WXÕ z
M�ôTô^ò�%o- ê/. %;ñ9ò4ë��2%S�F�2ö�
	%GJ(ë/�i%sû � g ��ü�ü ©�h£��� ý�þ � ü x^/

�A����ÿ P / }!/0Ò Z�d^S&Y z*�%/ ½kÉ jTaNW[ZK� z;½!/A�9/H\ S&\^\^abS�Z�\^_ � /A��/ � abj^m4ab\ z Ô�P=R^S,RsZK_^YXe2\^ab�
jTY�e2jsS&YXW�abS&U!e { WXR^S,j^R^e�W�e2\�aN\uR^ab]2R°�.S&\TS&Y�]���ab\CWXS&Y1Z��&W�abe�\^U�Õ zp- êD. %*øuì/R�%"�Âù$��õ�%
�	� g ��ü2ý  2hF>2ª �[þ �4�2ªT/

�A���Kÿ · / · / · ab�&e��ÑZ�S ´ ZK\^_�y / �&/F( ZKm4R(ZKYXe ´ z Ô � ZKYXW�e2\�t�e4_^S&��ZK\^_`_TS&S&jwab\^S&� ZKUXW�ab�
UX��ZKWXW�S&YXab\^]�e�\�\4d^�r�NSraNÕ zo� ù���õ�% & ê 
�
	%S` ��� g ��ü2ý ©2hF� ü�ý�þ � ü2ü /

�A��©�ÿv~!/ }�/^� d^Sr�N�bS&Y=ZK\T_ +(/�g abd z Ô ! �bd^e�\�YXS&�&e�t,c^ab\(ZKWXaNe�\�ZK\^_oU�R(Z�_^eKl=ab\^]�Z�W£UXt�ZK�b�
´ Z��bd^S&U=e {�� Õ zÂñ9ò4ë��2%S�Âù���õ�%S` Ö�.s× g ��ü  �ª2h �C> ý�þ �4©2>^/

�A��ª�ÿv~!/KÒ eC_TS&m�ZK\^_ +(/A� /2� abW��[R^abS z Ô � S&Y�toa¢�.t,e�W�abe2\�S[¡ßSr�&W�UFab\�_^SrS&j4��aN\TS&� ZKU�WXab�#�bS&j^WXe2\
UX��ZKWXW�S&YXab\^] { YXe2tQ\4d^�r�NS�ZKY=W1Z�Y�]�S&W�UXÕ z�� ù���õ�%4- ê/. %Sf ÖsM g ��ü  � h � x ý x þß� x ü^� /

�A� ý ÿv~!/0Ò eC_TS&mÚZ�\^_ +s/ � /;� abWX�1RTaNS z Ô � d^YXW�R^S&Y%U�W�dT_^abS&U9e { � S&YXt�a¢��t�e2WXa�e�\�S[¡0S&�&WXU�ab\
�bS&jTW�e2\�UX��ZKWXW�S&YXab\^] { Y�e�t \4d^�&�bS�Z�Y9W1Z�Y�]�S&W�UXÕ z��Âù���õ�%0- êD. %"f Ö û`g ��ü  � h � �Cx�x þ
� �Cx�>^/

«s«	±



¬,J
=�J4HKJ�>"?KJ^¯

�A�
 �ÿv}!/I~ c^Y[ZKtoeKl=aN��]�ê 
@�1�2%�zÂ|=½#}�Éië[ì1�i�8% z Ô[�I�4j(S&YXabt�S&\4W1Z�� É WXd^_^��e {v» j^jse2UXabW�S[�
É aN]�\ ½ abt,d^e�\^U � YXe4_^d^�&S&_uab\ · S&d^WXY�ab\^enZK\^_ ~ \4WXaN\TS&d^W�YXab\^e � \4W�S&Y[ZK�&WXaNe�\^U�Õ zqk4%
� ù���õ�%Gl «�� g ��ü  �>2h ��ü�þ � � /

�A� ü ÿ y�ab\^�&S&\4W � S&tnZDrsbW�YXS z Ô � Y�e4_^d^�rW�abe2\uab\^�&�bd^U�a ´ Sv_TS�j(Z�Y�WXaN�rd^�bS&U��1RsZKY�tutS&S&U�j(ZKY�aN\°�
WXS&Y1Z��&W�abe�\V\TS&d^W�YXab\^eK��\4d^�&�DtS&e2\Ë_(ZK\TU��wv S&�4jFtS&YXaNSr\^�&S |F}#~��#�é��� Õ z � R / ½!/ P=R^S[�
UXabU z�È \^a ´ SrY�U�abW�tS=��ZKWXR^e2�bab�4d^S£_TS � e2d ´ ZKab\ g È�|=�;hrz2� e�d ´ ZKab\4��� Z�� · S&d ´ S z�Ò Sr�N]�abd^t z
��ü2ü ©^/

� �4x�ÿ � / y�aN� Z�aN\,ê 
S�1�8% z Ô � S�Z�_^ab\^]#e�Y�_^SrY g�|=½ ZK\sZK�b�4U�abU0e { \TS&d^W�YXab\^eK��ab\^_^d^�&Sr_�_^abt,d^e�\
S ´ S&\4W�UXÕ zF| � � · � � YXS&j^YXaN\4W | � � · �À� � 
 ü  ��� >� TzC| � � · z4~ d^]2d^UXW9��ü�ü  ^/

� � � ÿ
ÉÏ/ ~!/*� ZKc^ab\^eKl=abWW]�ê 
@���2% z;|=| � �¶ë[ì��i�2% z Ô � S�ZKUXd^Y�S&toS&\4W9e { W�RTS É WXY1ZK\T]2S É S�Z
½ abU�WXY�abc^d^WXabe2\ È UXab\^] · S&d^WXY�ab\^e | R(ZKYXt � Y�e4_^dT�&W�abe2\TÕ zx�Âù$��õ�%)- êD. % & ê 
	
�% ±��
g ��ü�ü �2h � �K� þß� � ý /

� �4>�ÿv~!/A»�/ÏÒ Z�]�ZKYXm2e¹ê 
6���2% z;|=| � �àë[ì1�i�8% z Ô ½ S&WXS&Y�toaN\sZKW�abe�\�e { W�R^S,UXW�Y[ZK\^]�S,�CdsZKY�m
�re2\4W�S&\4WFe { WXR^S=\4d^�&�bS&e�\ { Y�e�t§Z�\^S&�4W���W�e��.�bS�Z�_^ab\^]K��e2YX_^S&Y g�|=½ Z�\(ZK�b�4U�abU6e { \^S&d4�
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jT�ÑZ�\^S zs½ Sr�&S&t,csS&Y9��ü�ü2ý z PÂZK�bm!]2a ´ S&\�Z�W |F}�»v�FÈ�É �&e2�b� ZKcse2Y[ZKW�abe�\�t�SrS&W�ab\^] /
� � >�x�ÿ
| � � · z Ô �n� · È#� Piþ � d^\^�rW�abe2\ � ab\^abtoa2]�ZKW�abe�\�ZK\^_��­Y�Y�e�Y ~ \(ZK�b�4U�abUXÕ z;| � � ·

� Y�e2]�Y1Z�t � aNcTY1ZKYX� � e�\^] Ê Y�abW�Srd^j ½�©2x�ª^/
� � > � ÿ
�%/A��/4Ò Z�Y�\^SrW�W9ê 
����2% z � ZKYXW�ab�&�bS ½ Z�W1Z ! Y�e�d^j z Ô � S ´ abS&l`e { � ZKY�WXab�&�bS � RC�4UXaN�rU�Õ z

� ù���õ�%4- ê/. %Sf � û¹g ��ü2ü ª�h ��þ°ý > � /
� � >�>�ÿ'!®/ �&/6É t�abY�\Te ´ z Ô » \¹W�RTS�d^\^a ´ S&Y�U[ZK�babW���e { W�R^S � ZK\T_��Ð_^Srj(S&\T_^S&\^�&S�e { W�RTS

� ��| S[¡0S&�&W�ZK\^_�aNWXU�YXS&� ZKW�abe�\VWXe�j(ZKYXW�e�\`_^abU�WXY�abc^d^WXaNe�\^U,ab\i\CdT�&�bS&abÕ z*�Âù$��õ�%
& ê 
	
�%S` M	. û�g ��ü2ü ©2h0 ý�þ°ü >T/

� � >���ÿ
�º/�½ e�d^�&S&W�ZK\T_ �9/F» �b_^Srt�ZK\ z Ô ½ S&WXS&Y�toaN\sZKW�abe�\Ve { W�R^S � S&� Z�W�a ´ S Ê�~ ·v�
Ò S�Z�t É jsS&�&WXY�d^t�d^UXaN\T]ÁZ�����ab\CWXS&Y��rS&j^W!W�S&�[R^\^ab�4d^S&Õ z�|F}�»v�FÈ�É�� \4WXS&Y�\(Z�� � S��
jse2YXWvü  2x � ©^z4| � � · z�+ Z�\CdsZKY��u��ü�ü2ü /

� � >��Kÿ
�%/^» �N_TS&t�Z�\ z � R /A½�/ P=RTS&U�abU=ab\nj^Y�S&jsZKY1Z�W�abe2\ /
� � >�©�ÿv~!/ +(/FÒ dTY1ZKU�Z�\^_ ¥¦/ +s/ � /F! Z�S&t�S&YXU z Ô É abtoj^�bS,j(ZKY[ZKt�SrW�Y�a8]�Z�W�abe2\TU,e { j(Z�Y�WXe2\

_TaNUXW�YXaNcTd^W�abe2\TUvl=abWXR 798 _^S&jsS&\^_^S&\T�&S�]�a ´ S&\�c4��ZKUX�Ctoj^W�e�W�ab� { Y�SrS&_^e2toÕ z�ñ9ò4ë��2%
� ù���õ�%S` «^M(Ö g ��ü�ý  �h£>�� ü�þ >2ª ý /
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P=R^abU,W�RTS&U�abU,_^S�Z��bU,l=aNWXRi�1RsZKY�täj^Y�e4_^d^�rW�abe2\iab\^_^d^�rS&_`c4��\^S&d^WXY�ab\^e�_^SrS&j`ab\^S&� ZKUXW�ab�
U���ZKW�WXS&Y�ab\^]!ab\,W�R^S |F}�»��FÈvÉ ��Z��Ne�Y�abt�SrW�S&Y / P=R^S=\TS&d^W�YXab\^e2U z l=abW�R�Z�\�Z ´ S&Y[ZK]�S=S&\^S&YX]2�
e {=>2ª^¨Aª[! S&y z ZKYXS9]2S&\TS&Y1Z�W�S&_uab\�W�R^S%l=aN_TS9c(ZK\T_�\^S&d^WXY�ab\^eoc(S�Z�t��bab\^S�e { W�RTS | � � ·
U�dTj(S&Y,jTY�e2WXe2\�UX�C\T�1RTY�e2WXY�e�\ / P=R^S,e�c^U�SrY ´ Sr_VS ´ S&\4W�U!R(Z ´ S�ZnR(ZK_TY�e2\TaN�,UXR^eKlFS&Y¦Z�\^_
W�lFe�e�j^jse2U�abWXS,U�ab]2\ut,d^e2\TU#ab\�WXR^S!¸(\(Z��ÂU�W[ZKWXS / P=RTS�tnZKab\�ZKabt¶e { e�d^Y�U�W�dT_^��abU9WXe
_^S&WXS&Y�toab\^S�W�RTS�U�WXY1ZK\T]2S��4d(Z�Y�mi�&e2\4WXS&\4W�e { WXR^S�\4d^�r�NSre2\ z S&�4j^YXS&U�UXS&_wW�R^YXe2d^]�R`W�RTS
j(Z�Y1ZKtoS&W�SrY)� z ZK\^_oW�R^S�U�R(Z�j(S�e { W�RTS#U�WXY1Z�\^]2S&\TS&U�U�_^abU�W�YXabc^d^W�abe�\�l=abW�RoY�S&UXj(S&�rW#W�e!W�RTS
e2\TS9e { W�R^S9\Te2\4��U�WXY1ZK\T]2S9UXS�Z z ]2a ´ S&\nc4��y / ~ _^_^abWXaNe�\(ZK�sab\ { e�Y�t�Z�W�abe2\,abU=e�c^W1Z�aN\TS&_ne2\
� h W�R^S%t�ZKUXU=e { WXR^S9�[R(Z�Y�t¶�4d(ZKYXm ¾ ~ z(>�h W�RTS { Y[ZK]�t�S&\4W1Z�W�abe2\,e { W�R^S!�[R(ZKYXt¶�CdsZKY�m
W�e!�[R(ZKYXt�S&_,RsZK_^YXe2\^U z d^UXab\^]�WXR^S � S&WXS&Y�UXe2\�ê 
"�1�8%6{ Y1Z�]2t�Sr\CW[ZKWXaNe�\ { d^\T�&W�abe2\ol=abW�R,W�RTS
{ YXS&S9j(Z�Y1ZKtoS&W�SrY)�W� z Z�\^_ �2h W�R^S�Z ´ S&Y1Z�]2S�t,d^e�\^ab�=_^S&��Z��oc^Y1Z�\^�[R^ab\^]�Y[ZKWXaNeb� ~ e { W�RTS
j^YXeC_Td^�&S&_��[R(Z�Y�toS&_nR(ZK_^YXe2\^U /

P=R^Soj(ZKYXW9e { WXR^S |F}v»��FÈvÉ _TS&W�S&�rW�e2Yo�&S&\4W�Y[ZK�=ab\�e2dTY9U�WXd^_^�¹�re2\^UXaNUXW�U!e { Z�U�S&W
e { W�Y�ab]�]2S&Y=R^e4_^e�U��&e�j(S!j^� ZK\TS&U z Z,��ZK�be2YXaNtoS&W�SrY#ZK\^_�Z,t,dTe2\�UXj(Sr�&W�YXe2t�SrW�S&Y / P=R^S!��Z��
�be2YXaNtoS&W�SrY9abU�d^UXS&_iW�eut�S�Z�U�d^YXS�WXR^SnS&\^S&YX]2�¹e { W�R^SnR(Z�_^Y�e�\^ab��UXR^eKl£SrY / P=R^Sot,d^e2\
U�jsS&�&WXY�e�t�S&WXS&Y�¿`�be4��ZKWXS&_�ab\�WXR^S�c(S�Z�tÐ_TaNYXS&�&WXaNe�\�_^eKl=\TU�W�YXS�ZKtàe { W�R^S���Z��be2Y�abtoS&W�S&YÀ¿
ZK�b�beKl=UsW�e=ab_^S&\4W�a { ��t,d^e2\TUßZ�\^_�_^S&W�SrY�t�ab\^SrU0W�R^S&abY6W�Y1Z a S&�&WXe2Y�� z t�e�t�S&\4W�dTtÜZ�\^_��[R(ZKYX]2S /
P=R^S�W�YXab]2]2SrY=U�S&�bS&�&WXU�\^S&d^WXY�ab\^e,S ´ S&\4W�U#ab\^_Td^�&S&_nab\�WXR^S9��Z��Ne�Y�abt�SrW�S&YFl=abW�R�Z!RsZK_^YXe2\^ab�
U�RTeKl£S&Y�ZK\^_oW�l£e,WXY1Z��1m4U=ab\nW�R^S�¸(\sZK�;UXW1Z�W�S /

� e2YFS�ZK�[R�S ´ S&\4W#UXS&�bS&�&WXS&_�c4�oW�R^S�W�YXab]2]2SrY#W�RTSvt,dTe2\�WXY1Z��1moj(ZKY[ZKtoS&W�S&YXU#ZK\^_ntoeK�
t�Sr\CW[Z�ZKU,lFS&�b�vZ�U�W�RTS�S&\^S&YX]2�ie { WXR^S�RsZK_^YXe2\^ab�nU�R^eKlFS&YnZKY�S�_^S&W�SrY�t�ab\^Sr_ /?Ê abW�R
W�RTaNU�ab\ { e�Y�tnZKW�abe�\�W�RTS ´ S&YXW�S&���be4��Z�W�abe2\�Z�\^_umCab\^Srt�ZKWXab��ZK� ´ Z�Y�a ZKc^�bS&U9Z�Y�S!��ZK�b�&d^� Z�W�S&_ /
È \TY�S&�ba ZKc^�bS,YXd^\^U�Z�Y�S�YXS&t�e ´ S&_ul=aNWXRÚZÁ]2�be2c(Z��I�1RTS&�[mCab\^]�j^Y�e4�&S&_Td^Y�S /�Ò �uabt�jse2UXaN\T]
m4ab\^S&t�Z�W�ab��Z��2�&YXaNWXS&Y�a Z$S ´ S&\4WXU { e2Y6W�R^SF¸s\(ZK�^ZK\sZK�b�4U�abU;ZKYXS£UXS&�bS&�&W�Sr_�l=R^ab�bSÂY�S a S&�&WXaN\T]vjsZKY�W
e { WXR^S�c(ZK�[m4]2YXe2d^\^_ /

P=lFe � e2\4WXS | ZKYX�Ne,toe4_^S&�bU�Z�Y�S�Z�j^j^�babS&_nab\�WXR^S,ZK\(Z��N�4UXaNU=WXe,U�abt,d^� ZKWXS#WXR^S9_(Z�W1Z /
P=R^S%¸(Y�UXW9e2\TS z,+ �IP=P ~�z aNU�W�R^S!c(Z�U�abU�W�e��re2Y�YXS&�&W!W�R^S!_(Z�W1Z { e2Y#YXS&�&e�\^U�WXY�d^�&WXabe2\VZ�\^_
W�YXab]2]2SrY*ZK�r�&S&j^W[ZK\^�&SrU /£��|=½#���ÁÈv» · z W�R^SÂe�W�R^SrY;t�e4_^Sr� z abU0d^U�S&_!W�e=e�c^W1Z�ab\vWXR^S ´ Z��NdTS&U

«^Ö, 



� ±<¡�¡�¢^H1£

e { WXR^S�j(ZKY[ZKtoS&W�S&YXU£l=RTaN�[R,_^SrU��&YXaNcsS9�[R(Z�Y�tkj^Y�e4_^dT�&W�abe2\ ´ aÑZ
\^S&d^WXY�ab\^e!_^S&S&jnab\^S&� ZKUXW�ab�
U���ZKW�WXS&Y�ab\^] /,| R(ZKYX]2S&_u�&d^YXY�S&\4W9UXaN\T]2�bS9t,d^e�\ + �IP=P ~ S ´ S&\4WXU�ZK\^_�U1ZKtoS9U�ab]�\�t,d^e2\
S ´ S&\4W�U#ZKYXS#d^UXS&_ { e2YÂWXR^S#c(Z��[mC]�Y�e�d^\^_�SrU�W�abtnZKW�abe�\ /;½ ZKW[Z9ZK\^_ + �IP=P ~ � e2\4W�S | Z�Y��be
_^abU�WXY�abc^d^WXabe2\^U#Z�Y�S��&e2toj(ZKYXS&_ z Z�\^_ { e2d^\T_�W�e,csS�U�W[ZKW�abUXW�ab��ZK�b�b�,�&e�t�j(Z�W�abc^�bS /

Ò ��dTU�ab\^]9WXR^S#ZKcse ´ S=e�c^W1Z�aN\TS&_,_(ZKW[Z z Z��&�&S&jTW1ZK\T�&S&UvZ�\^_,c(Z��1m4]�Y�e2dT\^_,S&U�WXabt�ZKWXabe2\ z
W�RTS ´ Z��NdTS&U#e { WXR^S!j(ZKY[ZKt�SrW�S&YXU#e { W�R^S ��|=½#���ÁÈv» · t�e4_^S&�IZKY�S%e2c^W[ZKab\^S&_�c4�njsS&Y��
{ e�Y�t�ab\^]#Zq¤ 8 ¸(W /6Ò �%¸(�4ab\^]�W�R^S=UXR(ZKjsS=e { W�R^S=UXW�Y1Z�\^]2S=UXS�Z�l=abW�R!Y�SrU�jsS&�&W=W�e�WXR^S=\^e2\°�
U�WXY1Z�\^]2S!U�S�Z®W�e:y <w>^¨A>2> � x^¨A©
 ¿`e2c^W[ZKab\^S&_oc4����Z��N�rd^� ZKW�ab\^],WXR^S!l£S&ab]�RCWXS&_�Z ´ S&Y1Z�]2S
{ e�d^\^_nab\�WXR^S |F}�~v�#�¥�X�v�A� ü z��Cx�ÿ Z�\^_ |=| � �9g³�6»�h�� � � ÿ Z�\(ZK�b�4U�S&UÀ¿`l£S�e2cTW1ZKab\nW�RTS
{ e��N�beKl=ab\^]=YXS&U�d^�bW ¾z~=<¤g�>^¨ � © � xT¨ ý^�=� xT¨A© ý h$! S&y � @&8Kz � <µxT¨A>2ª2x � xT¨Ax ü > � x^¨Ax2©
 ^z
� ~�<�g � �T¨ �o� �T¨ © � �T¨ � h 3 z � � <¶xT¨A>� 2x � xT¨ x ý  � x^¨Ax ý�ü z l=RTS&Y�SnW�RTS,¸(YXU�W!S&Y��
Y�e�Y�aNU�UXW1ZKWXabU�W�ab��Z��£ZK\T_�WXR^S�� Z�U�W�U��4U�WXS&t�Z�W�ab��Z�� / P=RTS�j(Z�Y1Z�t�S&WXS&Y ´ ZK�bd^S&U�_^S&WXS&Y�toab\^S&_
ab\ie2d^Y,ZK\(Z��b�CUXabU¦Z�Y�S��&e�t�j(Z�W�abc^�bS,l=abW�RËW�R^e�U�S { Y�e�t |=½�}vÉ?�A�� �ÿÀzÂ|=| � �¥� � � ÿ Z�\^_
|F}#~��#�à�X���A� ü z �4x�ÿ S&�4�&S&j^W6�W� /*» d^Y ´ ZK�bd^SFe { �W�uabUÂe2\^�b�9�re2\^UXaNUXW�S&\4WFl=abW�R,W�RTS ´ ZK�bd^S
{ e�d^\^_�c4� |=| � �9/ P=RTS9U�W[ZKW�abUXW�ab��ZK�IS&YXY�e�Y�U�e { e2dTY#Y�SrU�d^�bW�U%��ZK\�csS9YXS&_^d^�&Sr_�cC�nd^UXab\^]
ZK�b�0Z ´ ZKab� ZKc^�bS |F}�»��FÈvÉ _sZKW1Z /;� \oW�R(Z�W£��ZKU�S�l£S�S&�4j(Sr�&W#ZKcse2d^W=Z { Z��&W�e�Y£e { W�S&\ntoe2Y�S
S ´ S&\4W�U / P=R^S&\�Z��bU�e!W�R^S�U��4UXW�S&tnZKW�ab��Z��0S&Y�YXe2YXUvlFe2dT�N_oR(Z ´ S�W�e,csS9Y�Sr_^d^�&S&_ /
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½ abW,j^Y�e4S { UX�[R^Y�a { W,csS&R(Z�\^_^S&�bW��[R(Z�Y�tâjTY�e4_^d^�&WXabS�]2SPj sb\^_Td^�&S&S&YX_µ_TeCe�Y�\TS&d^W�YXab\^e¹_^abS&j°�
ab\^S&� ZKUXW�abU��[R^S ´ S&Y�UXW�YXeCe�abaN\T]�ab\�_^S |F}�»��FÈvÉ ��Z��Ne�Y�abt�SrW�S&Y /¦½ S,\^Srd^W�YXaN\TeEv U z t�S&W�S&Sr\
]2Srt�ab_^_^S&�b_^SFS&\^SrY�]2abS ´ Z�\ >�ª^¨Aª6! Sry z ]&a a \�e�j^]2Srl£S&m4WÂab\!_^S=l=ab_^SFc(ZK\^_,\TS&d^W�YXab\^e9c^d^\°�
_^S&�b�ba a \ ´ Z�\9R^S&W | � � · UXd^jsS&YÂj^YXe2W�e�\�UX�4\^�[R^Y�e�W�Y�e�\ /Â½ S£l=Z2Z�Y�]�S&\^e2toS&\�]2S&csS&d^YXW�S&\TaNUÀ�
U�Sr\`R^S&c^csS&\`ab\Ë_^SnS&ab\^_^W�e4S&UXW1Z�\^_iS&S&\`UXR^eKl£SrY ´ ZK\¹RsZK_^YXe2\^abU��[R^Sn_^SrS&�bW a S&UoS&\iW�l£SrS
t,d^e�\^S&\¹toS&W!W�S&]�S&\^]2SrU�W�Sr�N_TS��ÑZ�_^ab\^] /Ë} SrW�_^e4S&� ´ ZK\¹e�\^U�e�\^_^S&YW]&e4S&miabU,R^S&W ´ Z�U�WÀ�
U�WXS&�b�bS&\ ´ ZK\�_^SnR^e4S ´ S&S&�bR^S&ab_¹UXW�Y[ZK\^]�S&\^S&UXU�ab\¹R^SrW�\4d^�&�bS&e�\ z dTaNWX]2S&_TY�d^m4W!aN\ËS&S&\ij(Z��
Y1Z�t�S&WXS&Y7� z Sr\�_^S ´ e2Y�t ´ ZK\n_^S%U�W�Y[ZK\^]�S&\^S&UXU ´ SrY�_^S&�bab\^],WXS&\�e2j$]&ab�1R4WXS ´ ZK\n_^abS ´ eCe�Y
_^Sn\^abS&WÀ�.UXW�Y1Z�\^]2Sn�4d(Z�Y�m�]&S&S z d^abW�]�S&_^YXd^m4W,aN\xy /u� \ { e�Y�tnZKW�abS,lFe2YX_^W�e4e�m ´ S&Y�m4Y�Sr]2S&\
e ´ SrY¦� h _^S%t�ZKUXU1Z ´ Z�\�R^S&W��[R(ZKYXt¶�4d(ZKYXm ¾°~2z0>2h _^S { Y[ZK]2toS&\4W1Z�W�abS ´ ZK\�R^SrWv�[R(Z�Y�t
�4d(ZKYXm�ab\!]2S&�[R(Z�Y�toS&S&Y�_TS#R(Z�_^Y�e�\^S&\ z _^abS£lFe2YX_^WÂ]�S&j(ZKY[ZKtoS&W�YXaNUXS&S&YX_,_^e4e2YÂ_^S � S&WXS&Y�UXe2\
ê 
����2% { Y1Z�]2toS&\4W1ZKWXabS { d^\^�rW�abS#toS&W£_TS ´ Y�a a S�j(ZKY[ZKtoS&W�S&YF�W�iS&\ �2h _TSv]�S&t�ab_^_TS&�b_^S ´ S&Y��
W1Z�m4mCab\^]�U ´ S&Y�R^e�d^_^ab\^]U� ~ ´ e4e2Y ´ S&Y ´ ZK� ´ ZK\,_^S�]2S&j^YXe4_^d^�&S&SrY�_^S9]�S&�[R(ZKYXt�S&SrY�_^S�R(Z�_^Y�e��
\^S&\�\(Z2Z�Y£t,d^e�\^S&\ /

} S&W#_^SrS&� ´ ZK\n_^S |F}v»��FÈvÉ _^S&WXS&�&WXe2Y9�&Sr\CWXY1Z�ZK�Iab\�e�\�]&S9UXW�d^_TaNS!csS&U�W[Z2ZKW�d^abW#S&Sr\
Z2Z�\4W1ZK��W�YXaN]�]2S&YXR^e4_^e2UX�&e4e2j4� ´ � ZKm4m2S&\ z S&S&\?��ZK�be�Y�abt�S&WXS&Y,S&\`SrS&\µt,dTe2\^UXj(S&�rW�Y�e�t�S&WXS&Y /
½ Sn��ZK�be2YXabt�S&WXS&Y�lFe2YX_^W,]2Src^Y�d^abm4W�e�tâ_^SnS&\^SrY�]2abS ´ Z�\¹_^S�R(ZK_^YXe2\^abUX�1RTS�U�R^eKlFS&Y,WXS
t�SrW�S&\ /`½ Snt,d^e�\^U�jsS&�&WXY�e2toS&W�SrY z _TaNSnab\i_^Snc^d^\^_TS&�bY�ab�[RCWXab\^]�U�WXY�e4e2tnZ { l=Z2Z�Y�W�U ´ ZK\
_^S,��Z��be2Y�abtoS&W�S&Y=UXW1Z�ZKW z t�Z2Z�m4W=R^S&W9toe2]2Sr�Na a m,t,dTe2\^S&\nWXS�ab_^S&\4WXa�¸s�&S&Y�Sr\¹S&\uR4d^\�WXY1Z��
a S&�rW z aNtoj^d^�bU9S&\?� ZK_^ab\^]uW�S�c(S&jsZK�bS&\ /¤½ S�WXY�ab]2]�S&Y�lFe2YX_^W�]�S&c^YXd^abmCW,e�t \TS&d^W�YXab\^eK�
]2Src(S&dTY�W�Sr\^abU�U�Sr\ z _^abS#j^� Z2Z�W�U ´ ab\^_TS&\,ab\,_^S���ZK�be2YXabt�S&WXS&YIt�S&WÂSrS&\nR(ZK_^YXe2\^abUX�1RTS#U�RTeKl£S&Y
S&\�W�lFS&S�U�jse2YXS&\�ab\n_^S�S&ab\^_^WXeCSrU�W1Z�\^_ z W�S9UXS&�bS&�&W�SrY�S&\ /

y£Z�\�S&�bm�S9]2S&csS&d^YXW�S&\TaNU z _^abS�]2S&UXS&�bS&�&WXS&S&Y�_ËabU=_^e4e2Y=_^S9WXY�ab]2]�S&Y z lFe2YX_^S&\n_^S9t,d^e�\4�
abt�j^dT�NUXS&\ z _^S#jsZKY1Z�t�S&WXS&Y�U ´ ZK\o_^S#t,dTe2\^UXj(e�Y�S&\oS&\�_^S�R(Z�_^Y�e�\^abU��[R^S�U�R^eKlFS&Y���S&\^SrY�]2abS
csS&j(Z2Z��b_ /=� S&W#_TS�]&S!aN\ { e2YXt�ZKWXabS#lFe2Y�_TW=_^S ´ SrY�W�Sr�Cjse2UXabW�abS�Sr\�_^S9m4ab\^S&tnZKW�abUX�1RTS ´ Z�Y�a¢�
ZKcsS&�bS&\`csS&YXS&m2S&\T_ /Q� d^\TU,_^abS�e2\4csS&W�YXe2d4l=c(Z2Z�Yb]&a a \ilFe2YX_^S&\ ´ S&YXl=a a _^S&Y�_�t�S&W,S&Sr\
]2�be�c(ZK�bS#�re2\4W�YXe2�bS�j^Y�e4�&S&_Td^Y�S /F½ eCe�Y=R^S&W=WXeCSrj(ZKUXU�S&\ ´ Z�\�m4ab\^S&tnZKW�abUX�1RTS#�&YXaNWXS&Y�a Z!lFe2YÀ�
_^S&\u]2Src(S&dTY�W�Sr\^abU�U�Sr\ ´ e4e�Yv_TS�d^abWXS&ab\^_^S&�ba a m2S9Z�\(ZK�b�4U�S!]2S&UXS&�bS&�&WXS&S&Y�_ËS&\uW�S ´ S&\^U9lFe2YX_^W
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S&S&\�_^S&S&� ´ ZK\n_^S9ZK�[R4W�S&YX]2YXe2\^_ ´ S&Y�l=a a _TS&Y�W /
P=lFS&S � e2\4WXS | ZKYX�Ne=toe4_^S&�b�bS&\=l£e�Y�_^Sr\9]2S&cTY�d^abm4W0ab\v_TS£ZK\(Z��b�CUXSIe2t?t�S&S&WX]2S&]�S ´ Sr\^U

W�S!U�abt,d^�bS&YXS&\ / } S&W�S&S&YXU�WXS,t�e4_^S&� z�+ �­P=P ~!z ´ e2Y�t,WF_^S9csZKU�abU ´ e4e2Y��&e2YXY�S&�&WXabS ´ Z�\�_TS
t�SrS&W�]�S&]2S ´ S&\^U ´ e4e�Y=Y�S&�&e�\^U�WXY�d^�rW�abS,S&\uW�Y�ab]�]2S&Y#Z��&�&S&j^W[ZK\4W�abS&U g S[Ó��&abS&\4WXaNSrU h&/$} S&W9ZK\°�
_^S&YXS=t�e4_^S&� z���|=½����nÈv» · z l£e�Y�_^W6]2S&c^YXd^abm4W*e�tw_^SFl�Z�ZKY�_TS&\ ´ ZK\%_^S£jsZKY1Z�t�S&WXS&Y�UIab\
_^S9csS&UX�1RTY�a a ´ ab\^] ´ Z�\n�1RsZKY�t j^Y�e4_^d^�rW�abS9_^e4e2Y=\TS&d^W�YXab\^e,_^abS&j4��ab\^S&� ZKUXW�abU��[R^S ´ SrY�U�WXY�e4e2a¢�
ab\^] z W�SncsS&j(ZK�bS&\ /´+ �IP=P ~ ]2Src(S&dTY�W�Sr\^abU�U�Sr\µtoS&W�WXS&\it�ab\^UXW�S�SrS&\it,d^e2\�]�S ´ e�Y�t�_
_^e4e2Y!S&S&\Ë]2S&� Z�_^S&\¹UXW�YXeCe�tâl=abU�UXS&�bl£S&YXm4aN\T] z S&\Ë]2S&csS&d^YXW�S&\^abUXU�S&\`toS&W9W�lFS&S�t,dTe2\^S&\
_^abS#_TS�]&S&� { _^S%�ÑZ�_^ab\^]�R^S&c^csS&\ z l£e�Y�_^Sr\�]�S&c^YXd^abmCWFe2tk_^S9Z��1R4WXS&Y�]�Y�e2\T_ÁZ { W�S�U��[R(Z�W�WXS&\ /
� S&SrW�]2Sr]2S ´ S&\^U=S&\ + �IP=P ~µ� e�\4W�S | ZKYX�be ´ S&Y�_TS&�baN\T]2S&\z]&a a \ ´ SrY�]2Sr�NSrm2S&\4µ4_TS�]&S�c^�ba a m2S&\
U�W[ZKWXaNUXW�abU��[R�ab\oe ´ S&YXS&S&\^UXW�S&tot�ab\^]!W�S@]&a a \ /

½ S�R^abS&Y�cse ´ Sr\�csS&UX�1RTY�S ´ S&\�toS&S&WX]2S&]�S ´ S&\TU z Z��&�&S&jTW1ZK\4WXaNSrUvSr\�_TS�ZK�[R4W�S&YX]2YXe2\^_�Z { �
U��[R(Z�W�WXaN\T]�lFe2YX_^S&\�]�S&c^YXd^abmCW�e�tÐ_^S!l=Z2ZKYX_^S&\ ´ Z�\�_^S9jsZKY1Z�t�S&WXS&Y�U ´ Z�\�RTS&W ��|=½�� �
�nÈ�» · t�e4_^Sr�*WXS�csS&j(Z��NSr\�_^e4e2Y9S&Sr\x¤ 8 ¸(W /n½ e4e2Y9_^S ´ S&Y�_TS&�baN\T] ´ ZK\u_^S�UXW�Y[ZK\^]�S
]&S&SËW�S&\we�j�]&ab�[R4W�S ´ ZK\?_^abS ´ ZK\?_^S�\^abS&W���U�WXY1Z�\^]2S��4d(Z�Y�m¶]&S&S¹WXSu¸(�4S&Y�Sr\we2j¬y <
>^¨A>�> � x^¨A©
 ^z _^S�]&S!l�Z�ZKYX_^S�aNU ´ S&Y�m4YXS&]2S&\�_^e4e2Y=R^S&W�]2S&lFe2]�S&\n]2S&toab_^_^S&�b_^S�W�S�c(SrY�S&m�S[�
\^S&\ ´ Z�\�_TS,l�Z�ZKY�_TS&\�]2S ´ e2\^_TS&\�_TeCe�Y9_^S |F}�~v�#�ä���,�A� ü z��Cx�ÿ S&\�_^S |=| � �%g³�6»vh
� � � ÿ ZK\sZK�b�4U�S&U z m4Y�a a ]�S&\`lFS�ZK�bUoY�S&UXd^�bW1Z2Z�W ¾ ~ < g³>^¨ � © � x^¨ ý^��� x^¨A© ý h�! S&y � @ 8 z
� <?x^¨A>�ª2x � xT¨Ax ü > � x^¨Ax2©
 ^z � ~�< g � �^¨ �0� �T¨A© � �T¨ � h 3 z � � <µxT¨A>� 2x � x^¨Ax ý  � x^¨Ax ý�ü z
l=Z2ZKYXab\¹_^SoS&S&Y�UXW�S { e2d^W!U�W[ZKW�abUXW�abU��[RiS&\¹_TS�� Z�ZKW�UXW�SoU��4U�WXS&t�Z�W�abU��[R ´ Z�\VZ�ZKY�_ËabU /�½ S
l=Z2ZKYX_^S&\ ´ ZK\o_^S�j(ZKY[ZKtoS&W�S&YXU=_^abS�c(S&jsZ2ZK�b_:]&a a \oaN\oe2\�]rS�ZK\(Z��b�CUXS z d^abW�]�S�]&e�\^_^S&YX_�� � z
]&a a \�cTaN\T\^S&\u_^S�UXW1Z�W�abU�WXaNUX�[R^S,e2\�]rS&m2S&YXR^S&ab_�ab\�e ´ SrY�S&S&\TU�W�Srt�t�ab\^],toS&W=_^S!Y�S&UXd^�bW1Z�W�S&\
´ ZK\ |=½�}vÉ`�A�
 �ÿ�zÂ|=| � � � � � ÿ Sr\ |F}#~��#� ���o� � ü zX�Cx�ÿÀ/�» \�]&S�l�Z�ZKY�_TS ´ ZK\´� � abU
ZK�b�bS&S&\�ab\ue ´ S&YXS&S&\^m�e2toU�W�t�S&W�_^S,l=Z2Z�Y�_^S,]�S ´ e�\^_^S&\�_TeCe�Y |=| � �9/;½ S!U�W[ZKW�abUXW�abU��[R^S
e2\$]&S&m2SrY�R^S&ab_ ´ ZK\oe2\�]&S%Y�S&UXd^�bW1ZKWXS&\�m2Z�\ ´ SrY�t�ab\^_TS&Y�_nlFe2Y�_TS&\n_^e4e2Y#ZK�b�bS#csS&UX�1RTaNm4c(Z�Y�S
|F}v»��FÈ�É toS&S&W�]�S&]2S ´ S&\^U�WXS,]2S&c^YXd^abm2S&\ /9½ Z�\ ´ S&Y�l=ZK�[R4W�Sr\�lFS�e�\^]2S ´ S&S&Y%W�abS&\um2S&S&Y
]&e ´ S&S&�F]2S&csS&d^YXW�S&\^abUXU�S&\ /u� \�_^abW�]2S ´ ZK�"]�Z��£e4e�m�_^S,U��4UXW�S&tnZKW�abUX�1RTS { e�d^W ´ S&YXt�ab\^_^S&YXW
t�e4S&WXS&\nl£e�Y�_^Sr\ /
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úbf»l ~ \(ZK�be2]!W�e ½ ab]2abW1Z�� | e�\ ´ S&Y�WXS&Y
`zl�¼ Ò S�ZKt®� | dTY�Y�Sr\CW=PIY[ZK\^U { e2YXt�S&Y
lUl | R(Z�Y�]�S&_ | d^Y�YXS&\4W
lUl�f | R(Z�Y�]�S&_ | e2d^j^�bS&_ ½ S ´ ab�&S
l'½ ¬b¾ �IdTY�e2jsS�Z�\ � ZKcse2Y[ZKW�e�Y�� { e2Y � ZKY�WXab�&�bS � R4�4U�ab�&U
l'¿»À ¬zÁ � | � � · } �4c^Y�ab_ » U��&ab�b� ZKW�abe�\ � SrU�S�Z�Y��[R�ZKjTj(ZKY[ZKW È�É
l'Â:Ã | Z�c^abc^c(e��ÅÄ�e�c(Z��CZ�U�R^a¢� � ZKUXm2Z�l�Z
l'Æ Á | e�t�j^d^WXS&Y � Y�e4�&S&UXU�ab\^] È \^abW
l � | R(Z�\^]2S�ZKc^�bS É R^S&S&W
f�ú�Ç ½ ZKW[Z ~ �&�4d^abU�abW�abe�\
f�ú@¼ � Æ[l ½ ab]2abW1Z�� ~ \sZK�be2]!P=abt�S#ab\ { e2Y�tnZKWXaNe�\�ab\oW�R^S É j(S&�rW�Y�e�t�S&WXS&Y
f»|�È£ú�Æ ½ e2m4UXR^abWP]&S&Y ! Y�abc(e ´ � � abj(Z�W�e ´ ~ �bW1Z�Y�S&�b�ba¢� � ZKYXabU�a
f:¼ Ô ½ a Z�t�e2\T_4�.UXR(ZKjsS&_^Õ�tnZK]2\TS&W£PIY[ZK�[m2S&Y
½6ÉFÊ/l9ú �Ú� �It,dT�NUXabe2\ � � c^Y�S | Z��Ne�Y�abt�SrW�S&Y É jsS&�&W�YXe2toS&W�S&Y É abt,d^� ZKWXaNe�\
½6Ã �I�bS&�rW�Y�e�t�Z�]2\^S&WXab�
É � � ZKUXW É �beKl`csS�Z�tÐS&�4WXY1ZK�rW�abe2\�e { WXR^S É � É
É0ËÌ¿:Ã � d^�b� Ê aN_TW�R } Z�� {Â� ZK�4abt,d^t
| Á Ê ! Y[ZKj^RTaN��ZK� È U�SrY � \4WXS&Y { Z��&S
¿núbf } ZK_^YXe2\^ab�
¿�Í |F}�»v�FÈ�É e2\^�bab\^S#toe2\^abWXe2Y�ab\^] } aNUXW�e�]2Y1Z�tQy#abS&lFS&Y
¿�ËÌ¿:Ã } ZK� {*Ê ab_^WXR } ZK� {­� Z��4aNt,dTt
ÈFÀ � S�ZK_^ab\^]�� » YX_^S&Y
ÃÎl � e�\4W�S | ZKYX�Ne
¾ l · S&d^W�Y[ZK� | d^Y�YXS&\4W
¾ ÉFÃ · S&d^W�YXab\^e � �NdT� � e2\^abWXe2Y�ab\^]!U��4UXW�S&t
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¾ ÈFÀ · S&�4WÀ�.WXeK� � S�Z�_^ab\^]K� » Y�_^S&Y
Æ�f»| � ZKY�WXab�&�bS ½ Z�W1Z ! Y�e�d^j
Æ�Ã � R^e�W�e2t,dT�NWXabj^�baNSrY
Çbl�f g d(ZK\4W�dTt | R^YXe2toeC_T�C\sZKt�a¢�&U
ÇpÆ�Ã g d(ZKYXm � ZKYXW�e2\ � e4_^Sr�
¬ ½qÃÎÀ � � S&toe2WXS » j(SrY1ZKWXab\^] É �4U�WXS&t
¬ Ã � � e4e2W � S�Z�\ É �4d(ZKYXS
¬ Àbl � S�Z�_^e2dTW | S&�b�
� È£ú�l É W1Z�\ { e�Y�_ � ab\^S�Z�Y ~ �&�rS&�bS&Y1Z�W�e2Y
� Ã É W1Z�\^_(Z�Y�_ � e4_^S&�
� Æ � É d^jsS&Y � Y�e2WXe2\ É �4\^�[R^YXe2W�YXe2\
�Ú� É jsS&�&a ZK� É R^S&S&W
¼�f»l P=abt�S#WXe ½ ab]2abW[ZK� | e2\ ´ S&YXW�S&Y
¼ � ¼ PIY1ZK�[m�S&Y É W�YXS�ZKtoS&Y=PId^csS&U
¼�¼ PÂZKY�]�S&W=PIY1Z��1m�S&Y
Í�Ê/l y � � � \4W�SrY | Y1Z�W�S
Í�Ã¬½ yÂS&YXU1Z � eC_Td^�bS��Id^YXeC��ZKY�_
Ë ú ¾ É Ê S&U�W ~ Y�S�Z · S&dTW�Y�ab\^e � ZK�raN�babW��
ËÌ`[` Ê ab_^S Ò Z�\^_ g · S&d^W�YXab\^e hFÒ S�ZKt
>"ÐS= \4d^t,c(SrY£e { _TS&]2YXS&S&U#e {;{ YXS&S&_^e�t
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~ �be2W=e { jsS&e2j^�bS9UXd^j^jse2YXW�S&_�toS#ab\nW�R^S%j^Y�e4�&S&UXU��NS�ZK_^ab\^]!d^jnW�e,WXR^abU=W�R^S&UXabUDØ � lFe2d^�b_
�babm2S#WXe,W�R(Z�\^m�WXR^S&t¶ZK�b� z cTd^W=��ZK\ne�\^�b��ZK_^_^YXS&U�U�UXe2t�S�e { W�R^S&tàR^S&YXS�Ø

� ZKtk]�Y1ZKWXS { d^�0WXe9t,�9j^YXe2toe2W�e�Y � abS&W ½ d^ab\^m2S&Y { e2YFR^abUÂ]2dTaN_sZK\^�&S�_^d^YXaN\T]9W�R^S�� ZKUXW
�2S�ZKYDØ Ê S�RsZK_¹tnZK\4�n_^abU��&dTU�U�abe�\^U¦Z�c(e�d^W9WXR^S�lFe2YXmÚZ�\^_�W�R^Sot�Z�\CdTU��&YXaNjTWDØ � �be4e2m
c(Z��1m!e2\,WXR^S&UXSv_TaNUX�&d^UXU�abe2\^UFl=abW�R!j^�bS�ZKUXd^Y�S
µ^W�RTS&��RsZ ´ S=j(Z ´ S&_,W�R^S�l�Z�� { e2YÂWXR^S#WXR^S&UXaNU
ab\naNWXU=j^Y�SrU�S&\4W { e2Y�t�Ø

� l£e�d^�b_9�baNm�SÂW�e�WXR(ZK\^m%t,�vUXd^jsS&Y ´ abU�e�Y � S&\FtS ´ ZK\ ½ ZK\4WW]&ab]EØ É ab\^�rS=R^S=c(Sr��ZKtoS£e�d^Y
W�S�ZKtk�bS�ZK_^SrY£R^S=RsZKUFU�d^j^jse2YXW�S&_ot�SF�&e2\T�&S&Y�\TaN\T]�WXR^S#j^R4�4U�ab�&UFZKUÂlFS&�b�ßZ�UÂe2\,jTY1ZK�rW�ab��ZK�
t�Z�W�WXS&Y�U/Ø } abU9�re2\4¸(_TS&\^�&S�ab\�t,�nlFe2Y�m¹Z�\^_�R^abU9_^SrW1ZKab�bS&_ËU�d^]�]2S&UXW�abe2\^U!_^d^YXab\^]�W�RTS
_^S ´ S&�be2j^toS&\4W£e { W�R^S�W�RTS&U�abU#RsZ ´ S�R^S&�bjsS&_nW�e,U�RsZKjsS9abWDØ
+ eCe�jzÄ�e2\^a a \ z e2dTY£j^YXS ´ abe2d^UFW�S�Z�tk�NS�ZK_^S&Y z W�e4e2m,WXR^S#ab\^abWXaÑZ�W�a ´ S { e�YÂW�R^S · � Ä } � �

j(Z�Y�W�ab�&abj(Z�W�abe2\,ab\ |F}v»��FÈvÉ Ø } S#j^YXe ´ aN_TS&_�WXR^S�e2j^jse2YXW�d^\^abWXaNSrU=W�e!U�W1Z�Y�WFt,��YXS&U�S�ZKY��[R
lFe2Y�mSØ � ZKt¤]�Y1Z�W�S { dT� { e2Y R^abUÂU�d^jTj(e�Y�W£Z�\^_ { e2YItnZK\4��j^�bS�ZKU[ZK\4WÂe4�&��Z�U�abe2\^U e { lFe2Y�m4ab\^]
ZK\T_�toS&S&WXaN\T]�WXe2]2SrW�R^S&Y/Ø

� W=abU#Z!j^�bS�Z�U�d^YXS { e2Y=toS#WXe,W�R(Z�\^m + Z2ZKj � ZK\Tt�ZK\ { e2YFR^abU#]�d^ab_(ZK\T�&S�l=R^S&\ � l�Z�U
c(Z�U�S&_`ZKW | � � · Ø } Snc^Y�e4ZK_^S&\TS&_it,� ´ abS&lQe�\¹j^R4�4U�ab�&U�Z�\^_¹ab\ ´ e�� ´ S&_¹toS,ab\¹W�RTS
|F}v»��FÈ�É _sZKW1Z,Z��&�4d^abU�abW�abe�\,j^Y�e a S&�&WDØ � Z��bU�e!S&�4j^Y�S&UXU�t,��]�Y1ZKWXabW�d^_^S�WXe � Z2Z�Y�W�Sr\�_TS
+ e�\^] { e2Y ´ Z��bd(ZKc^�bS!U�d^]�]2S&UXW�abe2\TU,e2\�t,��Z�\(ZK�b�4U�abU9toS&W�R^e4_ z ZK\T_ { e2Y!j^Y�e ´ ab_^ab\^]nW�RTS
t�SrW�R^e4_�Z�\^_nW�R^S%U�e2dTY��&S9�reC_TSvWXe,S&U�WXabt�ZKWXS#WXR^S9c(Z��1m4]�Y�e2dT\^_ne { t,�!_(Z�W1Z�Ø

� ZKt�ab\^_^Src^W�S&_iWXe � ab�[R^abS&� Ò e�W a S zÂÉ a a c^Y1Z�\^_¹_TS + e�\^] z Z�\^_ + e2\(Z » csS&YXU�m4a { e�Y
W�RTS&abY=��ZKYXS { d^�0YXS�ZK_^ab\^]!e { W�R^S�t�Z�\CdTU��&YXaNjTW�Z�\^_�WXR^S&abY£UXd^]2]�S&U�WXabe2\^U { e�Y£abtoj^Y�e ´ S&t�S&\4W/Ø

� ZKté_^S&S&jT�N�ie�c^�baN]�S&_iW�eËy#ab\^�&S&\4W � S&tnZDrsbW�YXS { e2Y,W�RTS�ZK_ ´ ab�&S�RTS�]CZ ´ S�e�\`W�RTS
ZK\sZK�b�4U�abU�e { \^Srd^W�YXaN\Te�ab\^_^d^�&Sr_�e2j^jse2UXaNWXS�UXab]2\u_^abt,d^e2\nS ´ S&\4W�U z6{ e2Y�W�R^S,_TaNUX�&d^UXU�abe2\^U
ZKcse2dTW#W�RTS¦Z�\(ZK�b�4U�S�t�SrW�R^e4_�ZK\^_ { e2Y�j^Y�e ´ ab_^ab\^]!W�R^S!U�e�d^Y��&S!�&e4_^S!e {£��|=½����nÈ�» ·
ZK\T_�W�R^S
¸(W�WXaN\T],j^Y�e�]2Y1Z�t�toS�Ø + e4S&�b�NS } S&YXaN\�]CZ ´ S ´ Z��NdsZKc^�bS#UXd^]2]�S&U�WXabe2\^U��&e2\^�rS&Y�\^ab\^]
W�RTSÁZ�\(ZK�b�4U�abU/Ø � ZKtâ]�Y1ZKWXS { d^�=WXe�Ä�S&\T]2e · ZKm2Z�t,d^Y1Zol=R^euR(Z�U,c^d^ab�bW9W�R^Sn�&e4_^S { e�Y
U�abt,d^� Z�W�ab\^]�W�R^S%��ZK�be2YXabt�S&WXS&Y£WXY�ab]2]�S&Y�U/Ø
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� WXR(ZK\^m%t,� { S&�b�beKl · � Ä } � ��� R4Ø ½ ØrU�WXd^_^S&\4W�U � e�� {T» �b_^S&tnZK\ z Z�\^_ + e�R(ZK\ È abWXS&Y��
l=a a m { e2YÂjT�NS�ZKU1Z�\4W£_^abUX�&d^U�UXabe2\^UFe2\oj^R4�CUXab�&U�Z�\^_,e2WXR^S&Y=WXe2j^ab�&U/Ø � Z�\4�,W�R(Z�\^m4U£WXe � e�� {
{ e�Y9W�R^SoU�d^]�]2S&UXW�abe2\TU�R^S,]4Z ´ S,WXe�abt�j^YXe ´ S!t,�ÁZ�\(ZK�b�4U�abU�Z�\^_�W�RTS&U�abUDØ � ZK�bU�enlFe2d^�b_
�babm2SFW�e9WXR(ZK\^m + Z�\�y�abU�U��[R^SrY�U { e�Y*]�a ´ ab\^]�toS£� � ��|F~vÉ^É ab\^U�ab]2R4W z ZK\^_ { e�YÂW�R^S=RTS&�bj^ab\^]
R(Z�\^_nl=R^S&\nW�R^ab\^]�U=l£SrY�S&\4v W�]2e2ab\^]!ZKU=W�RTS&�nl£S&YXS9U�dTj^j(e�U�S&_�W�eEØ

� l£e�d^�b_¹�babm2SoW�e�W�RsZK\^m � abY�e2\ � a ´ \4�VZK\T_¹R^abU,W�S�ZKt { Y�e�t WXR^S È \^a ´ SrY�U�abW��Ëe {
Ê abU��re2\^UXaN\°� � Z�_^abU�e�\�ZK\^_ � Z�e2�be � Z�]�]�ZK\4WXa£ZK\^_�R^abU#U�W[Z�¡ { YXe2t � ·v�6· � Ò e2�be2]�\(Z { e�Y
]2Sr\^S&Y�e�d^U=R^S&�bjnZK\^_ { e2Y£Z��&�&S&UXU#WXe�WXR^S Ò e2�be2]�\(Z | e�\^_^e2YFjseCe�� z WXRCdTU£]�Y�S�Z�W��b�¦Z��&�&S&�bS&YÀ�
ZKWXab\^]�WXR^S9S&�4WXS&\^U�a ´ S � e2\4WXS | Z�Y��be!j^Y�e4_^d^�rW�abe2\n\^S&Sr_^S&_ { e2YFW�R^abU=WXR^S&U�abU/Ø

P=R^S |F}�»v�FÈ�É �&e��b�ÑZ�c(e�Y1Z�W�abe2\�j^YXe ´ aN_TS&_ { e2Y!t�SnZ�\^ab�&SnlFe2YXmCab\^]�ZKWXt�e�U�j^R^SrY�S
ab\`ZK\iab\CWXS&Y�\sZKW�abe�\(ZK�=UXS&W�WXaN\T]EØ � \ij(ZKYXW�ab�&d^� ZKY � Sr\ a eK�2Sr_VWXR^S�WXY�ab]2]�S&Y,]2YXe2d^j;O � e�� {
Ò S&�2S&Y zv� d^a � S&YXY�S&abY1Z z#� Z�ZKY�WXS&\`_^S + e2\T] z0+ Z�ZKj � ZK\Tt�ZK\ z ZK\T_Ü�­Y�R(Z�\ � S&U�S&\GØ �
Y�Srt�S&t,csS&YFW�R^S9jT�NS�ZKU1Z�\4W=W�abt�S=lFS�U�jsS&\4W#]2�bd^ab\^]!W�RTSvWXY�ab]2]�S&Y ´ SrW�e,�bab]2R4W���]2d^ab_^SrU£e�\CWXe
W�RTS�U��&ab\4W�ab�b� ZKWXe2Y!�&e2d^\4WXS&Y�U z ZK\^_iWXR^Sn\^ab]2R4W,U�R^a { WXU,\^S&S&_TS&_`W�e�WXabt�S�WXR^SnW�YXaN]�]2S&Y/Ø �
ZKt�]�Y1ZKWXS { d^�FW�euW�RTS�e2WXR^S&Y!t�S&t,csS&YXUve { W�R^S |F}v»��FÈvÉ e2\^�bab\^S,toe2\^abW�e�Y�ab\^]o]2Y�e�d^j
ZK\T_�W�RTS |F}v»��FÈ�É,½=~6g ]2Y�e�d^j z S&U�jsS&�&a Z��N�b� ! abd^UXS&j^jsS | Z�Y�\^S ´ Z��bS z2Ò S ´ S&Y��b� � Y�abS&\^_ z
� S&W�SrY ! e2YXc(e�d^\^e ´ z*½ Z�\^abS&� Z � ZK�&ab\(Z z*� S&S&\(Z � S&a a S&Y ½ YXS&S&U z ZK\T_ � Z�c^abe � ab�&��ZKY�_TaÅØ
Ê S�]CZ ´ S#\^S&l?t�S�ZK\^ab\^]!W�e!W�R^S%W�S&YXt�U!Ô�Y�Sr�&e2toj^ab�ÑZ�Y�S&Õ,ZK\T_VÔXY�S&cse4e2W[ZKY�SrÕEØ

|F}�»v�FÈ�É _^ab_�\^e�W�e�\^�b��cTY�ab\^]ut�S,U��raNSr\^�&S z c^d^W�Z��bU�e { YXabS&\^_^UXR^abj4Ø¹�IUXj(S&�raÑZ��b�N�
½ abY�m Ò e�\^S&mSjZKtoj(SrY z � S&W�S&Y � S&\^_TS&Y�tnZK\^\ z Z�\^_ ½ abY�m � e�\^_^S&UXR(ZK]�S&\ � lFe2dT�N_n�babm2S9WXe
W�RsZK\^m { e2Y�WXR^S�\^ab�&S,_TaN\TS&Y�U z Ô�]2SrtÛjd^WX�Nab�[R^S&\uZKcsS&\^_^S&\TÕ z ZK\T_ { e�Y9ab\ { S&�rW�ab\^]nt�S!l=abW�R
W�RTS É W1Z�Y Ê ZKYXUvZ�\^_�jTR(ZK\4W1Z�U��ncseCe�m ´ abY�d^UXS&UDØ ~ �bU�eoW�R^S,toS&t,c(SrY�U=e { W�R^S | � � · �
´ e��b�NSr�CcsZK�bW�S�Z�tke { ��ü�ü � �&��ü�ü © t�Z�_^S#toS { SrS&�*Z�W=R^e2toS=_^d^Y�ab\^],t,� | � � · U�W1Z���Ø~${ W�S&YIt,� |F}�»v�FÈ�É WXabt�SÂZKW | � � · � U�jsS&\4WÂtnZK\4� z tnZK\4�#toe2\4W�RTU;ZKW · � Ä } � � Ø
� lFe2d^�b_��babm2S!W�euW�R(Z�\^mut,���&e2�b�bS�Z�]2d^S&U!ab\ ~ toU�W�SrY�_(Z�t { e2Y9WXR^S�j^�bS�Z�U1Z�\CW!lFe2Y�m4ab\^]
ZKWXt�e�U�j^R^SrY�S�Ø � \,j(ZKYXW�ab�&d^� Z�Y*t,��WXR^e2d^]�R4W�UI]2e�W�e + e2R(Z�\ Ò �be2d4l z P a S&S&Y�_zÄ�S&WXS&� z �­_^_^�
� ab\^]�S&t�Z�\ zÂ� Z�ZKY�WXS&\ � abW�t�Z�ZKWXR z4+ e2\(Z » csS&Y�UXm4a zF~ \CWXe2\^abe � S&�b�NSr]2Y�ab\^e z ZK\^_`�IYX\^U�W
� ZKd^� É ab�[RCWXS&Y�tnZK\^\GØ

Ê abWXR^e2d^WFW�RTS�ZKUXU�abU�W[ZK\^�&S%aN\�Z!l=ab_^S�Y1Z�\^]2S�e { Z�_^t�ab\^abUXW�Y1Z�W�a ´ S=tnZKWXW�S&YXU=e {­É d^U1Z�\
~ \4WXR^e2\4� z PIS&d^U ´ Z�\¦�I]�_^e2t z�} S&�b� Z ! YXd^csS&Y z Z�\^_ Ê aN� É �[R4jZ { S&YÂ�ba { SFl£e�d^�b_9R(Z ´ S£csS&S&\
t�e�Y�S�_^a¢Ó��&d^�bWDØ

� Z�t ]2Y[ZKWXS { d^�IW�ent,�oj(ZKYXS&\4W�U { e�Y#WXR^S&abY9�&e�\CWXab\CdTaN\T]�U�dTj^j(e�Y�W�_^d^YXab\^]nt,���2S�ZKY�U
e { UXW�d^_T� z ZK\^_�WXR^S�]�eCe4_ËW�abt�S&U�lFS�UXR(ZKYXS&_il=R^S&\¹WXR^S&��c^YXe2d^]�R4W � Z�Y�abS[� � e�d^abU�S�WXe
| R^S ´ YX� z � Y[ZK\^�&S g \^S�ZKY ! S&\^S ´ Z z^É l=abWP]rS&Y�� ZK\T_ h&z ZK\^_oU�W1Z���S&_4Ø

� e2YXS&t�e�U�W � WXR(ZK\Tm � ZKYXaNS�� � e2d^abU�S { e2Y!R^S&Y!�&e�t�j^�bS&WXS { Z�aNWXR�ab\¹t�S z S ´ S&\Ëa { U�RTS
_^ab_n\^e2W=�re2t�jT�NSrW�S&�b�,d^\^_TS&Y�UXW1ZK\T_�l=R(ZKW � l=ZKU=_^e�aN\T]EØ } SrY#t�e�Y1Z��^U�d^jTj(e�Y�WvZ�\^_n�be ´ S
_^d^YXab\^],W�R^S�� ZKUXW=�2S�Z�Y�U � Y�S�Z��b�N�o\^S&S&_TS&_4Ø ~ \^_ � UXW�ab�b�0_^eEØ
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P=R^S,ZKd^WXR^e2Y=e { W�RTaNU�W�R^SrU�abU#l=ZKU�c(e�Y�\�e�\�W�R^S!üKW�R�e {£» �&W�e�c(S&Yo��ü ª
 ab\ � Z2ZKUXW�YXaN�[R4W z
P=R^S · SrW�R^S&YX� ZK\^_^U/Ø ~ W,WXR^S É W�S&�b� Z � ZKYXaNU!U�Sr�&e2\^_sZKY��iUX�1RTeCe��#ab\ � S&S&Y�UXU�S&\?R^Sne2c°�
W1Z�ab\^S&_uW�R^S ~ W�R^Sr\^S&d^t Ò �&S&Y�WXa¢¸(��ZKWXS�Ø ~={ WXS&Y�W�R^S!�&e�t�j^d^�bUXe2Y��ot�ab�babW1ZKYX�,U�S&Y ´ aN�rS z RTS
U�W[ZKYXW�S&_iR^abU!j^R4�CUXab�&U�UXW�d^_TaNSrU�ab\`��ü  � Z�W È WXY�S&�[R4W È \Ta ´ S&Y�UXabW�� z l=R^SrY�SnR^S�e�c^W1Z�ab\^S&_
W�RTS�j^YXe2j(Z�S&_^S&dTW�ab���rS&Y�WXa�¸s��ZKWXS&U9ab\�j^R4�4U�ab�&U9ZK\T_�ZKUXW�Y�e�\^e2t,�nZ { WXS&Y#e�\^S!�2S�Z�YDØ ~ W#W�RTS
S&\^_ie { R^abU!d^\^_^S&YX]2Y[ZK_^d(Z�W�SnU�WXd^_^abS&U z RTS�ab\ ´ SrU�W�ab]4ZKW�Sr_¹R^S�Z ´ ����aNe�\��&e2�b�babU�abe2\TU9ab\¹W�RTS
É d^csZKW�e�t�ab� � R4�4U�ab�&U=_^Srj(ZKYXW�t�Sr\CW/ØIP=R^abU£lFe2YXm,Y�S&UXd^�bW�S&_�aN\nZ9WXR^S&UXaNU=Sr\CWXabW��bS&_iÔ É abt,d4�
� ZKWXaNe�\^U=e { WXR^S�YXS�ZK�rW�abe2\�Þ�ß | ZzàÎÞeá&P=aÂZKW6â © Ø x ZK\T_ ��� ØAü � S&y j(SrYv\4d^�r�NSre2\^Õod^\^_^S&Y
U�dTj(S&Y ´ aNUXabe2\ue { _^YXUDØ ! Ø + Ø ´ ZK\ · aNSrdClFS&\^R4d^a8]&Sr\ z _^YXUDØ�P�Ø � Ø yUØ Ò e4e2WXU�tnZ z Z�\^_�j^YXe { Ø
_^Y/Ø � Ø�Ä9ZKtoS&Y�tnZK\^U/Ø } S�e�c^W1Z�ab\^S&_nR^abU�ÔXj^Y�S[��_^e4�&WXe2Y1Z��bÕ�_^S&]�Y�S&S g Y�S&UXS&t,c^�bab\^] � Ø É ��Ø
_^S&]�Y�S&S h ab\oS&�4j(S&YXabt�S&\4W1Z��0j^R4�4U�ab�&U#ab\ + ZK\4d(Z�Y��u��ü2ü � Ø

} SvUXW1Z�Y�W�Sr_�R^abU � R4Ø ½ Ø4YXS&U�S�ZKY��[Ruab\ � S&c^Y�dsZKY��u��ü�ü � ZKWFW�R^Szv · Z�W�abe2\(Z�ZK� � \^U�WXabW�d^d^W
´ e4e�Y�Ä�S&Y�\ { �CUXab��Z�Sr\ } e�]2Sn�I\^S&YX]2abS � �4U�ab��Z g · � Ä } � � h vIab\ ~ t�UXW�S&YX_(ZKt�Ø ½ d^YXab\^]
W�RTS�¸(YXU�W�W�lFe¹��S�ZKYXU z R^Sul�Z�U�c(Z�U�S&_wZKWnW�RTSÚ�IdTY�e2jsS�Z�\ � ZKcse2Y1Z�W�e�Y�� { e2Y � ZKY�WXab�&�bS
� R4�4U�ab�&U g³| � � · h ab\ ! S&\^S ´ Z z=É l=abWP]&S&YX� ZK\^_4Ø } S�j(ZKYXW�ab�&abj(Z�W�S&_iab\iW�R^S |F}�»��FÈvÉ
S&�4jsS&Y�abt�Sr\CW z Z�\^_�W�e�]2S&WXR^S&Y�l=aNWXR�R^abU=�&e��N�bS�Z�]2d^SrU#R^S9_TS ´ S&�be�j(S&_�W�R^S!]2S&\TS&Y1Z��;e2\°�.�bab\^S
t�e�\^abW�e�Y�ab\^]�UX�4U�W�Srt Z�U9lFS&�b�£ZKU9WXR^S�WXY�ab]2]�S&Y9abt�jT�NSrt,S&\4W1ZKWXabe2\4Ø ~={ WXS&Y9Y�SrW�d^YX\^ab\^]�WXe
· � Ä } � � z R^S#ab\ ´ S&UXW�ab]CZ�W�S&_o\^S&d^WXY�ab\^e��.ab\^_^dT�&S&_�_TS&S&j4��ab\^S&� ZKUXW�ab���1RsZKY�tkj^YXe4_^d^�&WXaNe�\�ab\
W�RTS |F}v»��FÈvÉ ��ZK�be�Y�abt�S&WXS&YDØ � Z�Y�WIe { R^abUIY�S&UXS�ZKYX�[R,aNUI_^SrU��&YXaNcsS&_oaN\!W�RTaNUIWXR^S&U�abU z l=R^ab�[R
l=ZKU=U�dTj(S&Y ´ aNUXS&_ucC�,_TYDØ � Ø ´ Z�\ ½ Z�\4WP]&ab],ZK\^_nj^YXe { Ø6_^YDØ � Ø ½ d^ab\^m2S&Y/Ø

«^MsM


