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o<Ql�¤L`S[G2LaKES[G2I�W�PR]5v�Ij�;UOPR�<U5W>nlL`bOGhS�\�UOK>I;XYZ>v¸x¤Z>_`I�Q
��n�\HX2x<�Ev|IfS[G>U}i>Q|ïÿpró¨ð�w|FHG>L`Q�S[I�e�G2K>LatuZ>I|LaQz]5c>c2_aLae�] s _`I�]{S�c>G>U5SRUOK�MYL`P'SRZ1]5_aLNS[L`I�Q��
��� q��¯®ªy�IjÍ��~w
FHG>IjPRIjW�U5PRI5�li>]{S�]|W�P'UOvÓS[G>I�c>PRUOc�UOQ'I�i�IfºYc�I�PRL`v|IjKhS�]5P'I�K>I�Iji>I�i�L`K�UOPRi2I�P�SRU�Z2S[L`_aL`Ð�IzS[G>L`QE]5c>c2PRUh]5e�G
W�UOP&PRIjQRUOK1]{K>e�I<Q'S[P'Z>ejSRZ>PRIE]5K1]5_NTYQ'LaQjw���Lab2wuq�Q'G>U~�¤Q�S[G>I�ôV�,ô ¥ �Dp~Ã5ÕhÃO��S[PR]5K>Q'L`S[L`UOK|]5v|c2_aL`SRZ>i>IjQ�w�FHG2I�QRI
e	]{_ae�Z2_�]{SRLaUOK>QE�¤L`_a_ s I�Ifº}S[IjK>i>I�i¥S[U�U5S[G>IjP
P'I�Q'UOK1]5K>ejI�Q�]5Q
c>]5P'S�U5W;S[G>I�e�UOv�v�L`S[v�I�KhS s T�e�U5KuSRPRL s ZY�
S[U5PRQzW�PRUOvçSRG>I�»,K>Q'SRL`S[ZYS�W! Z>P�FHG2I�UOP'IjS[L`QRe�G>I���GhT}QRL`����S[G2ImJ
K>L`M5I�PRQ'L`S" ]{S
x
IjbOI�K>Q s Z>P'b>��]5K2iB��£&X$#ýLaK
S[G2I�UOP'IjS[L`e	]5_¢QRZ>c>c�UOPDS<U{W�UOZ2P
c2PRUOc�UOQ[]{_¹w

FHG>I�_a]5Q'S
I�º>]{v|c>_`I
U{W�PRIje�IjKuS�c>PRU5bOPRIjQRQ�L`KªôO¥�c>GhT}QRL`e�Q�L`Q<b5L`MOIjKªL`Kª��L`b>w1Õ2w�»�S�Q'G>U~�¤Q�S[G1]¨S<G2LabOG
c>P'I�e�L`QRL`UOKVôV�,ô ¥ S[PR]5K>QRLNS[L`UOKmW�UOP'výW�]5efS[UOP'QH]5K>iVG>Ij_aLaejL`S,T|]5v�c>_aLNS[Z>i2I�Q^]{PRI s I�e�U5v|L`K>b�]	M{]5La_a] s _aI¤W�PRU5v
S[G2IV�;UOP'_aiY�¹�¤Lai>I�IfÂ¢U5P'S�LaK�]5K>]5_`T}Ð�L`K>bªSRG>IVi1]{S�]�W�P'UOvüÏOn/] s ]5K>i�U5SRG>I�P�W�]5ejLa_`L`S[L`I�Qjw¥�1Z>PDS[G>IjPRv�UOPRI{�
S[G2I�\Hñz·@G1]{Q s I�IjK�bOPRI�]{S[_NTgPRIfË1K>Iji�S[U�e�UOK2W�P'UOKhS<SRG>I�Q'I�i1]{S[] s T�Lav�c>_`I�v�I�KhS[L`K>b�W�Z>_a_NTgPRIj_�]{SRL`M}LaQDS[L`e
S[P'I	]{SRv|IjKhS[QHïú¼¨÷2ó~ð2U5P�L`K>e�UOP'ckU5P[]{SRLaK>b¤QRI�]�tuZ1]5P'�
ejUOKhS[PRL s Z2SRLaUOK>Q�ïöû¨ð�w�»,K���L`b>wrÕ2�¨S[G>I;PRI�Q'Z>_`SRQ�U5W1]<PRIje�IjKuS
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��L`bOZ>PRI¥q���F�P[]5K>Q'L`SRLaUOKÀôV�,ôQ¥r�Dp~Ã5ÕhÃO��]5v�c>_`L`S[Z2i>I�Q s ]{QRI�iÜUOK�n�\HX2xz�HS[G1]{S�Z2SRLa_`LaÐ�IjiÁc>PRIj_aLav�LaK>]5P'T
n�ñz\^�êP'I�QRZ2_`S[Q�U5W��ELaQDS[PRL s Z2SRLaUOKBo<v|c2_aL`SRZ>i>IjQ�ïèp~­rð¤LaK�e�U5v|c1]{PRLaQ'UOKB�¤L`SRG�SRG>IVi1]{S[]2wÌ\^n/oEX�i>]{S�]
ï×ó5®{ða]5PRI
QRG>U~�¤K#LaKªPRI�i¢�k�¤G>L`_aI�c2PRI�_`Lav�LaK1]{P'T�i>]{S�]mU5K��&% � ��' ��(*)!+ ���' � � ��' � ejUOv s L`K1]{SRLaUOK�U5W�S[PR]5K>Q'L`S[L`UOK]5v�c>_aLNS[Z>i2I�QH]{S¤G2LabOG,�
��]5P'IzQRG>U~�¤KªL`K s _aZ>I{w
PRIj_�]{SRL`M}LaQDS[L`ez\Hñz·@e	]5_`e�Z>_a]{S[L`UOK>QH]{PRI�e�UOv�c1]5P'I�id�¤LNS[GVS[G>I�Ifº}SRP[]5efS[I�iªIfºYckIjPRL`v|IjKuS[]5_/PRIjQRZ>_NS[Q¤W�UOPHS[G>I
S[PR]5K>Q'L`S[L`UOK>Q<ôV���d�Èprq5Õhq5�f�kôV�Èô ¥ �Dp	¼5¼h®h�f�k]5K>i�ôV�Èô ¥ �DprÃ5q5®h�fw
Ý±I
QRIjI�S[G1]{S<S[G>IfT�]{PRI�L`K�PRI�]5QRU5K1] s _NT
bOU}UYi�]{bOPRIjI�v�I�KhS��¤L`S[G�SRG>I¤i1]{S[]�]¨S�G>LabOG��
�~� s Z2S&i>IfM}L�]{SRI^W�PRUOv¶S[G>I¤I�v�c>L`PRLae�]5_YM{]5_`Z>I�Q�Q'LabOK2L`Ë1e�]5KhS[_`T
]{S�_aU~�-����wE»,KªS[G2I�Q[]5v�I
Ë>bOZ>PRI{�k�;I�]5_aQ'UmQ'G>U~�¶SRG>I�ejUOKhS[PRL s Z2SRLaUOK>Q
W�PRUOvÚv�I�Q'UOKY� s ]5P'T5UOK�i>P'I�QRQ'LaK>b
U5W¤P'I�QRU5K1]5K>ejI�I�_`I�ejSRPRUOv|]5bOK2IjS[L`e�M5I�PDS[LaejI�Q�SRUdS[PR]5K>Q'L`S[L`UOKB]{v|c>_`L`SRZ>i>I�Q
]5K>i±PRI�Q'UOK1]5K2e�I�W�UOP'v W�]{ejS[U5PRQ
c>P'I�i>L`ejS[Iji s T|SRG>I�iYTYK>]5v|L`e	]5_�v�UYi2I�_�ïèp	ÕY��p~ûr÷2q5®rð¢i2IjMOIj_aUOc�I�iV]¨S^£�°�o
\�w2��U5P&SRG>IEôg�����Dprq{ÕhqO��e	]5Q'I5�
L`S�G1]5Q s I�IjKVQRG>U~�¤K¥ïèp	ÕY�1q}pO�1qOqrð¢S[G>]{S�SRG>IEi1]{S[]�e	]5K s IEP'I�c>P'UYi>Z2e�I�iVP'I	]5Q'UOK1] s _NT|�;I�_`_ s T|LaK>ej_aZ>i>L`K>b
S[G2I^v|IjQRUOK}� s ]5PDTOUOK�i>PRIjQRQRL`K>b�e�U5KuSRPRL s Z2S[L`UOK>Q�S[U�SRG>I^c>P'I�i>L`ejS[L`UOK>Q�U5W>S[G2I¤\Hñz·¥wO�1UOP�S[G>IHôg�Èô ¥ �Dp	¼O¼O®h�
]5K>i�ôg�Èô ¥ �DprÃOq{®h�lSRP[]5K2QRL`SRLaUOK2Q��5LNS�P'I�v|]5LaK>Q/S[U s I�Q'I�IjK��¤G2IjS[G2I�P�S[G2LaQ��¤L`_a_ s I;S[G>I^e�]5QRI�LaK�]�ejUOv�c>_aIfS[I
e�U5Z>c>_aIjiY�,e�G>]5K>K>Ij_aQH]5K>]5_`T}QRL`Q;U{WlS[G>I
��UOP'_ai�i>]{S�]�U5K/./ô1032'¥Rô546./ô,07.8./ô,0:92ô,0!;�<�03=;ôêP'I	]5efS[L`UOK>Q
S[G>]{S/LaQlejZ>PRP'I�KhS[_NT s IjLaK>bHc�I�PDW�UOPRv�I�i�]{S�£�°�o
\�wr�
U~��IfMOI�Pj�5S[G2I�PRI�Q'Z>_`SRQ/LaKz��L`b>w	ÕHe�_`I	]5P'_`T<i>I�v�UOK>QDS[PR]{S[I
QRZ s Q'S[]5KhS[L�]{_;v�I�Q'UOKY� s ]5P'T5UOKBe�U5KuSRPRL s Z2S[L`UOK>Q
]{S
c>G>U5SRUOK±M}LaPDS[Z1]5_`L`SRLaI�Q�ejU~MOI�P'I�i s T¥SRG>I�­Yw¡®ªyzIfÍÓô ¥
c>P'UObOP[]{vý�¤L`SRGd\^n/oEXkw

FHG>I^P'I�QRZ2_`S[Q�W�PRUOv¸S[G2I^]5K1]{_`T}QRL`Q�U5W1SRG>IH]5_`PRI�]5i2T�]	M{]5La_a] s _aI�i1]¨S�]�]{K>i�S[G>U5QRI;SRG1]{S��¤La_a_ s I�U s S�]5L`K>I�i
LaK�SRG>IEK>I�º}SHW�Ij�½TOI	]{PRQ
]{S
ÏOn/] s �Y�¤La_a_�c>P'U~MYL`i>IES[G2IEW�UOZ>K>i1]¨S[LaU5K�U5W�ô ¥ LaKYW�UOPRv|]{S[L`UOK|]{S>� � Ã�y�IjÍ � w
o^S�S[G2I�QRI�i>L`Q'S[]5K>e�I�Q'e	]5_`I�Q�PRIjQRUOK>]5K>e�I�Q'SRPRZ>efS[Z>P'I�LaQEi>IfS[IjPRv�LaK>Iji s T s U5SRG�v�I�Q'UOK s ]5PDTOUOK�i>P'I�QRQ'LaK>b
]5K>i½i>P'I�QRQ'I�iÀt}Z>]5PR�ÔejUOKhS[P'L s Z2SRLaUOK2Q�w �<IjPRI#�;I�c2PRUOc�UOQRI#SRU�c�I�PDW�UOPRv IfºYckIjPRL`v|IjKuSRQgS[G1]{SVI�º}S[I�K2i
S[G2LaQ�L`K2W�UOP'vm]{SRLaUOK�LaKhSRUmS[G>I?������Ã��¯®gy�IjÍ@��P'I�bOL`v|I{��]5K2iªS[Ugi>IfS[IjPRv�LaK>I�S[G>IA�
�R�,IfMOUO_`Z2S[L`UOKªU{W�S[G>I
e�U5PRPRIjQRc�UOK>i>L`K>b�Ij_aI�efS[P'UYejUOZ>c>_`LaK>b�c1]5PR]5v�IjS[IjPRQ
W�UOP�ô ¥ Q'S[]{S[IjQ��¤L`SRGªv|]5QRQ'I�Q<_aI�Q'Q<SRG1]5K�q|yzIfÍ¿Z>Q'LaK>b
IfºYej_aZ>Q'L`MOI
e�G1]5K>K2I�_aQB�DC7E,4 C7EF.HG	�IC7EJ4 C7EK9k�IC7E,4 CMLN.PO���]5K2iQC7EJ4 C7EF.PON.�Rlw^o�_`_�e�G1]5K>K2I�_aQ
�¤La_`_
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��L`bOZ>PRI
ÕS�^FHG2I�ôV�,ô ¥ SRP[]5K>Q'L`SRLaUOKVW�UOPRvéW�]{ejS[U5PRQE]{K>iªG>Ij_aL`e�L`S,T�]{v|c>_`L`SRZ>i>I�Qjw¤nlIjW�SEc>]5K>I�_��¤·ª]5b5K>IjSRLae
W�UOP'v W�]5ejSRUOP�W�UOP�SRG>I�ôV�����Èprq5ÕhqO�|SRP[]5K2QRL`SRLaUOK�K2UOPRv|]5_aL`Ð�IjiÔS[U�S[G>I�i>L`ckUO_`IªW�UOP'v W�]5efS[UOPjwù\�IjKhS[I�P
c1]5K2I�_���F�PR]5K>QRLNS[L`UOKdG2I�_aL`e�LNS,T�]5v|c2_aL`SRZ>i>I�%
��' � W�UOP�ôg�Èô ¥ �Dp	¼O¼O®h�fw¤x¤LabOGhS<c1]5K>Ij_��;F�PR]5K>QRLNS[L`UOKªG>Ij_aL`e�L`S,T]5v�c>_aLNS[Z>i2I@% ��' � W�U5P<ôg�Èô ¥ �DprÃOq{®h�fw&FHG>I�PRI�Q'Z>_`SRQ
W�P'UOvÚ\^nlo�X2Å¨��U5PR_aidIfºYc�I�PRL`v|IjKhS�]5_li1]¨S�]�]5K1]5_NTYQ'I�Q
]5P'I�QRG2Ur�¤K s T�S[G>I
i1]{S[]|c�UOLaKhS[Q�ï¯ó{®Y��p5p~®~÷�p5prq}��p~ÕOÕ¨ð�w
FHG>I�PRIji#]5K>i s _aZ>I
Q'T}v s UO_aQ<]5P'I
S[G2I�PRIjQRZ>_NS[Q
W�PRU5v ]5K1]5_NTYQ'I�Q�U{W�pT.¸]{K>iÁqU.ÜIfºYe�_`Z>QRLNMOI�e�G1]{K>K>I�_`Q��HP'I�QRc�I�efS[LNMOI�_NTOwÀFHG>IªejZ>P'M5I�QV]5P'IdW�PRU5v \Hñ�·
e	]{_ae�Z2_�]{SRLaUOK>Q���i>U{SRS[Iji���]5K>i�W�P'UOv v�I�Q'UOKY� s ]5P'T5UOKÁi>PRIjQRQRL`K>b�e�UOKhSRPRL s Z2S[L`UOK>Q�c>P'I�i>L`ejSRI�i s TÔ£�°�o
\
��i>]5QRG>Iji��fw

s I�v|I�]5QRZ>P'I�i�QRL`v�Z>_`S[]5K>IjUOZ>QR_NTV�¤L`S[G#SRG>I�\^nlo�Xkprq�i>IfS[IjejS[U5P���]5K>i�]5K�Ifº}SRI�K>Q'L`MOI�i1]{S[] s ]5Q'I�W�UOPzô ¥
Q'SRZ>i>L`I�QH�¤La_`_ s I�ejPRI�]{S[IjidW�PRU5výS[G2I�c2PRUOc�UOQRIjidv�I	]{QRZ>P'I�v�I�KhS[Qjw

FHG>I�Ë1P'Q'S�U s §'I�ejSRL`M5I�LaQ
S[U�v|]5c�UOZYS�S[G2I�tuZ1]5PR�dQ'SRPRZ>efS[Z>P'I�U5W&ô ¥ Q<W�PRUOvÓS[G2I�i1]{S[]mU5W�IfºYej_aZ>Q'L`MOI
v�I�QRU5KdIj_aI�efS[P'UOc>PRU}i>Z>efS[L`UOKdP'I	]5efS[L`UOK>Q�w;FHG>LaQ¤L`Q
v�U5SRL`M{]{S[Iji s TgSRG>I�PRI�Q'Z>_`SRQ<Q'G>U~�¤KªL`Kª��L`b>w1Õ2�>�¤G2I�PRI
�;I#QRI�I#SRG1]{S�SRG>I#v|IjQRUOK}� s ]5PDTOUOK�i2PRI�Q'QRL`K>b�e�UOKhS[P'L s ZYS[LaU5K�i>I�ejPRI	]{QRI�QVPR]5c>Lai2_`T��¤L`SRGV����]5K>i�SRG1]{S
S[G2I�i1]{S[]±e	]5K s I�]{c>c>PRU	ºYLav|]{SRI�_`T�i>IjQRejPRL s I�i�L`KÎS[IjPRv�QmU5Wzi2PRI�Q'QRIji½tuZ1]{PR�uQ�w�FHGuZ>Q�S[G2I�i1]{S[]B]{S�
�?�¶ÃgyzIfÍ@�ze	]{K s I�Z>Q'I�i�v|U5PRI�i>L`PRIjejS[_NTdSRUgc>PRU s I�SRG>I�tuZ1]5P'�ªQRZ s Q'SRPRZ>efS[Z>P'I|U5W;ô ¥ Q�w
�<I�P'I���I
K>U5SRImS[G>]{S�S[G2Igv|IjQRUOKY� s ]5PDTOUOK¦i>P'I�Q'QRLaK2b�Q'G>U~�¤K�LaK¦��L`b>w�Õ#]5PRI�e�]5_aejZ>_�]¨S[I�i�ï¯q5®¨ð��¤L`SRG¦c1]5PR]5v|IfS[IjPRQ
S[G>]{S&]5PRI¤G>I�]	MYL`_`T�e�UOK>QDS[PR]5LaK>Iji s T�Ë2SRS[L`K>bz]EMOIjP'T�Ifº}SRI�K>Q'L`MOI<i1]{S[]zQ'IjS&U5WI./ôW4X.lô107.8.lôÚP'I	]5efS[L`UOK>Q
Z>c�S[U�]5K�LaKhM{]5PRLa]5KhS�v|]5QRQ�U5W�Y Z q�y�IjÍê]{K>i[2kô 4 ./ô PRI	]{ejS[L`UOK>Q�Z>c�S[U\Y Z!p]�¯­±y�IjÍ��
�¤G>L`e�Gdv|]5�5IjQ^S[G>Izc>G2I�K>UOv�I�K2UO_aUOb5Lae	]{_a_`T�c2PRI�i2LaejSRI�i1���D�,i>IjckIjK>i>I�K2e�I�P'I	]5_`LaQDS[Lae{w�FHG>IzejUOv|c>]5PRL`QRUOKgU5W
S[G2I�PRI�Q'UOK1]5K2e�I�I�_`I�ejSRPRU}e�UOZ2c>_aL`K>b�c1]5PR]5v�IjS[IjPRQz]{S����?�ÛÃ��¯®Vy�IjÍ@��SRUVSRG>I�n�ñz\^� P'I�Q'Z>_`SRQES[G1]{S�]{PRI
IfºYc�I�efS[I�i s T¥SRG>ImSRLav�I|U5W¤SRG>I�prqr�ÈyzIfÍùZ2c>bOP[]{i>I�ïÿprÃ¨ð��¤L`_a_&]5_`_aU~� Z>Q�SRU s IfSRSRI�P�Z>K2i>I�P'Q'S�]{K>i�G>U~�
S[G2IgLaKhS[IjPRK1]5_;e�UOP'IgU5W<i>PRIjQRQRIjiÌtuZ1]{PR�uQ�I�v�I�PRb5I�Q�W�PRU5vüñz\^�Ú]5K>i�G>U~�ýSRG>IgQ'SRPRUOK2b�L`KhS[I�PR]5ejSRLaUOK±LaQ
PRIjQRc�UOK>Q'L s _`IEW�UOP^S[G>I�W�UOP'vm]¨S[LaU5KgU5W�ô ¥ QDS�]{SRI�Qjw

FHG>I�Q'I�ejUOK>i�U s §'I�ejSRL`M5I�LaQ¤S[U�LaKhM5I�Q'SRLabh]¨S[IzS[G>I�i2T}K1]5v�LaejQ<U5W�i>PRIjQRQ'I�i#tuZ1]5P'��L`KhS[I�PR]5ejSRLaUOK2Q
L`K>QRL`i>I
S[G2I�KuZ>e�_`I�UOK#ejUOPRI�]5K>iªSRU�Z>K>i2I�PRQDS�]5K2i#G>U~�¶SRG>I�Q'I�LaKhSRI�P[]{ejS[L`UOK>Q
I�v�I�P'bOI
W�P'UOv�ñ�\^��w�Ý¥I�]5P'I�v�U{�
S[LNM{]{S[Iji s TdS[G>I�P'I�ejI�KhS
]5i2M{]5K>ejI�LaK#i>IfMOI�_`UOc>L`K>bgG1]5i>P'UOK�v|U}i>Ij_aQ s ]5QRIji�U5K�SRG>I���T}QRUOK}�DXYe�Gh�¤LaK2bOI�P
I�tuZ1]¨S[LaU5K>Q^U5W�ñz\^� ï¯q{ûr÷YÕO®rð¹w�FHG>L`Q¤]5c>c>P'Uh]5e�GgG1]{Q^c>PRU~M}Lai2I�igS[G>I�_aLaK2�}Q s IfS,��IjI�KVS[G>I�i2PRI�Q'QRIjidtuZ1]5P'�
c>P'UOc1]5bh]¨S[UOPj�¯i>P'I�Q'QRI�i�tuZ1]5P'��QRe�]{SRSRI�PRL`K>b�]5v�c>_aLNS[Z>i2I�Q��2]5K>igS[G2I�ñ�\^�¶n/]5bOPR]5K>bOLa]5K�FHG>I�Ij_aI�efS[P'UOvm]{b{�
K>IfS[Lae�W�UOP'v�W�]5efS[UOP'QzU5W�SRG>I�bOPRUOZ2K>i±]{K>i¥I�ºYe�L`SRI�i¥c>PRU5SRUOK�Q'S[]{S[IjQ
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UOP'UOZ>QR_NTgLaK2e�UOP'ckUOPR]{S[IjiVLaKhS[U|�zX2£Ô]5c2c>PRUh]{e�G>I�Qjw^FHG>IzË1PRQDS<QDS[Z>i2LaI�Q
U5W�K}Z2e�_aIjUOKdW�U5PRvýW�]{ejS[U5PRQ¤�¤L`S[G2LaK
S[G2I�W�P[]5v�Ij�;UOPR��U5W<�zX2£�G1]	MOI�§'Z>QDS s IjI�K�e�U5v|c>_`IjSRI�i½ïöÕOÕ{ð�w�FHG2Ige	]5_`e�Z>_a]{S[Iji¦P[]{SRLaU_^S`a��	Pbc�
�7U5W
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Q'T}v�v|IfS[PDT s PRI�]5�uLaK>b�U5W�ñz\^��w

0 1 2 3

p [GeV]

0

0.1

0.2

0.3

0.4

M
(p

) 
[G

eV
] m = 0 (Chiral limit)

m = 30 MeV
m = 70 MeV

effect of gluon cloud
Rapid acquisition of mass is
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§'Z2Q'S[LNË1e	]¨S[LaU5K>Q�W�PRU5vþñz\^��w¢FHGuZ>QzS[G>I�]{bOPRIjI�v�I�KhS[Q s IjS,�;I�IjK¥S[G2I�\Hñ�·
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U5W1SRG>LaQ�c>PRUOb5P[]5v�LaK2e�_aZ2i>I�i>IjI�c>_NT
M}L`P'S[Z>]5_>\�U5v|c2SRUOK�Q'e	]{S'S[I�P'LaK>b����HÍ<\HX>��]5K>i�i2I�I�c2_`T�MYL`P'SRZ1]5_}v|IjQRUOK
c>P'UYi>Z2ejS[L`UOKÀ���HÍ<\HX>�fw�FHG>IVIj_�]5QDS[LaeV]{K>iÎôg�Èô ¥ S[PR]5K>Q'L`S[L`UOKBW�UOP'v@W�]5efS[UOP'Q|]{PRIgS[G>IgË1P'Q'S�v�UOv|IjKhS[Q
U5W^SRG>Igyz���EQ���]5K>i±SRG>IjT¥Z>K>L`t}Z2I�_`T�c2PRU~M}Lai>I|Lav�ckUOPDS�]5KhS�e�U5K>Q'SRP[]5L`KuSRQ�UOK�W�Z>_a_NT#Z>K>I�ºYc>_aUOP'I�i�ôg�Èô ¥
S[PR]5K>Q'L`S[L`UOKÌy����EQjwÔFHG>I�P'IjW�UOP'IªL`K2W�UOPRv|]{SRLaUOKBU5KÔôV�,ô ¥ S[P[]{K>QRLNS[LaU5K�W�U5PRvõW�]5efS[UOP'Q�W�P'UOvõc>P'UOckU5QRI�i
IfºYc�I�P'Lav�I�KhS
U5Â¢IjP¤]�MYLNS�]5_¢e�UOKhS[P'L s ZYS[LaU5KVSRU�S[G>IzU~MOIjP[]5_`_lIfºYe�_`Z>QRLNMOIzPRI�]5ejSRLaUOKVc>P'UObOP[]{vdw
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M}Q�w
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FHG>I�SRP[]5K>Q'L`SRLaUOKVW�UOPRvéW�]{ejS[U5PRQ�U{W�]5_a_/U5W�S[G>I
PRIjQRUOK>]5K>e�IzL`K�S[G>L`Q^c>PRU5ckUOQR]5_¢e�]5K s I�i2LaPRIjejSR_`T|e�UOK>K2I�ejSRI�iVS[U�SRG>I�L`P^PRIjQRc�I�ejSRL`M5I�yz���EQ��1]{K>igS[G>P'UOZ>bOG
S[G2I�véc>P'U~MYL`i>I�S[G>IzejUOK>Q'SRP[]5L`KhS[Q¤UOKVS[G>I�S[G2I�UOP'IjS[L`e	]5_`_`T|e	]5_`e�Z>_a]{S[IjigU~MOI�P'_�]5c�LaKhSRI�bOPR]5_aQjw

��L`bOZ>PRI<­S��nlIfW�SM��FHG>IEP'I�igejZ>P'M5I�PRI�c2PRI�Q'I�KhS[QHSRG>I<W�UOP'v©W�]{ejS[U5Pl� ¥� U s S[]5LaK>Iji s TmZ2QRLaK2b�]�x¤I�bObOI<_aL`�5I
c1]5PR]5v�IjS[IjPRL`Ð	]{SRLaUOK�U5W1S[G2I^I�_a]5Q'SRLae�L`QRU~MOIjejSRUOP�W�UOP'v�W�]{ejS[U5P�]5c>c2_aLaIji�S[U<S[G>IHôW4 ��SRP[]5K2QRL`SRLaUOK¢w�x¤Lab5GuST�
FHG>I�i>LaQDS[P'L s Z2SRLaUOKmU5W�SRG>I�S[PR]5K>Q'M5I�P'QRI�L`v|c>]5ejSHc>]5P[]5v�IjSRI�P@mnpo ]5K>i�_aUOK>b5L`S[Z2i>LaK1]{_kv�UOv�I�KhS[Z>vªïÿp~®rð�w

FHG>Izc>PRU5ckUOQ'I�i�IfºYc�I�PRL`v|IjKhS¤c>PRU~M}Lai>IjQ^S[G>IzK>IjI�i>IjidI�ºYckIjPRLav�I�KhS[]5_�i1]{S[]�UOKgS[G>I��
�¤IjMOU5_aZ2SRLaUOKgU5W
S[G2I<S[PR]5K>Q'L`S[L`UOK�W�UOPRv¿W�]{ejS[U5PRQ�L`Km]�Q'SRLa_a_1Z2K>IfºYc>_`UOPRIji�i>UOv|]5LaK�U5W�c>G>U5SRUOK|M}LaPDS[Z1]{_aL`SRLaIjQ�] s U~M5I�Ã�y�IjÍ��~w
�1UOPHS[G>I�W�UOPRIjQRIjI	] s _`I
W�Z2SRZ>PRI{��\^nloEXkprq�L`Q
SRG>I�U5K>_`TgW�]5ejLa_`L`S,TmSRG1]{S
�¤La_`_ s I�e	]5c>] s _aI�U5W�L`KhMOI�QDS[L`bh]{S[L`K>b
S[G2IgQ'S[P'Z>ejSRZ>PRIgU{W<I�ºYe�L`SRI�i�KuZ>e�_`I�UOK�QDS�]{SRI�Q�]{S�i2LaQ'S[]5K>ejIgQRe	]{_aI�Q��¤G2I�PRIgtuZ1]{PR�±i2I�bOP'I�I�Q�U5W¤W�P'I�I�i2UOv
]5P'I�IfºYckIjejSRI�i�S[Ugi>UOv�LaK>]{S[I{w�o<K1]5_NTYQ'LaQ�U5W;ôg�Èô ¥ SRP[]5K>Q'L`SRLaUOK#]{v|c>_`L`SRZ>i>I�Q
W�UOPEv|]r§'UOP'L`S,TdU5W&IfºYe�LNS[I�i
c>P'U5S[UOK|Q'S[]{S[IjQ;I�º2c�I�efS[Iji�W�PRUOv¿c2PRUOc�UOQRIji�IfºYc�I�P'Lav�I�KhS;SRUObOIfS[G>IjP&�¤LNS[G�e�UOv�c>PRIjG>I�K2QRL`M5I�i1]¨S�]
U5K|c1]{PD�
S[U5K>Lae�QDS[PRZ2ejS[Z2PRI�U{WYSRG>I;b5PRUOZ>K2i
QDS�]{SRI;I�º2c�I�efS[Iji�W�PRUOvÛprq
yzIfÍÎJ
c>bOPR]5i>I;x
IjQRI	]{PRe�G���P'UObOP[]{v¸]5_aP'I	]5iYT
]5c>c2PRU~MOIji s Tm�ko
\Î�¤La_`_�UOckIjK�Z>cV]�e�G>]5_a_`I�K>bOL`K>b�UOc>c�UOP'SRZ>K>L`S,T�SRU�Z>K>i>IjPRQDS�]5K>igG2Ur�½QDS[PRU5K>b�LaKhSRI�P[]{ef�
S[L`UOKgU5W�i>P'I�QRQ'I�idt}Z>]5PR�uQ¤e�P'I	]{SRI�Q¤KuZ>e�_`I�UOKVQ'S[]{S[IjQ
]5K>iVG>U~�ÀSRG>I�Q'IzLaKhS[IjP[]5efS[LaU5K>Q^I�v�I�P'bOIEW�PRU5vÓñz\^��w
��PRUOc�UOQ'I�i�IfºYckIjPRL`v|IjKuSzU{Â¢IjPRQz]gZ>K>L`t}Z2I�UOc>c�UOP'SRZ>K>L`S,TdS[Ugc>P'U s I�S[G>I�v�I�e�G1]5K2LaQRv�QEP'I�QRc�UOK>Q'L s _`I�W�UOP
W�UOP'vm]{SRLaUOK�U5W¤v�UOPRI�S[G1]{K�òhóQqþU5W¤G1]5i>P'UOK>L`e�vm]{QRQ�L`K¦J<K2L`MOIjPRQ'I5��S[G1]¨S�LaQ
IfºYckIjejSRI�i¦S[U#UOP'LabOL`K1]{SRI
W�PRU5vùi2T}K1]5v�Lae�]5_�i>P'I�Q'QRLaK2b|U5W�_aL`bOGhSHe�Z2PRPRIjKhS�tuZ1]5P'�uQ s TgbO_`Z>UOK>Qjw

p~®



²^%'$ ?B6;)�)E-/´¢31*È6;) 6&8Jr�A�.>4�6;)tsE6&.vu s�A�´¢3>6&.10ÎA�)EÙ!àÀÉ�åÜ0
«<Z2e�_aIjUOK±Ij_�]5QDS[L`em]5K2i¥S[PR]5K>Q'L`S[L`UOK�W�UOPRv7W�]5efS[UOP'Q�]{PRI|SRG>I�Ë1PRQDS�v�UOv|IjKhS[Q�U5W^S[G2Igyz�&�EQjwVFHG>I�L`P
P'If�
_�]¨S[LaU5K>QRG>L`cªS[U�SRG>I�yz�&� c>P'UObOP[]{v�L`QELa_`_aZ>QDS[P[]¨S[I�iªLaK���L`b>wÚóYw
FHG>I�PRIj_�]{SRLaUOK>Q'G>Lac2Q s IfS,��IjI�KBy����EQ
]5K>i�P'I�QRU5K1]5K>ejIVW�U5PRv@W�]{ejS[U5PRQ��;I�PRIg�;UOPR�{I�iÌUOZ2S�Q'IjMOIjP[]5_HT5I	]5P'Q|]{bOU�ïxwXw7ð¹w¦�
I�P'I���IVe�U5K>QRL`i>I�P
S[G2I�LaP
]5c2c>_aL`e	]{SRLaUOKgS[U�S[PR]5K>Q'L`S[L`UOK>Q¤LaKhM5UO_`M}LaK2b�Q'IjM5I�P[]{_�U5W�S[G>I
PRI�Q'UOK1]5K2e�I�Q
�¤G>Lae�G�]5PRI�e�IjKuSRP[]5_lSRU|S[G2LaQ
c>P'UOckU5Q[]5_��>LaI{w�S[G>I����Dp~q5ÕhqO�p0y�������Dp	¼5¼h®h��]5K2i + ���j�ÈprÃ5ÕhÃ5�fw

��L`bOZ>PRI�ó���Í&]5PRL`UOZ>Q^P'I	]5efS[LaU5K>QH�¤G>Lae�G�e	]5K�e�U5KuSRPRL s Z2S[IESRU�SRG>Ize�G1]5PR]5ejSRI�PRL`Ð	]{SRLaUOKgU{W�yz���EQ
z�{P| ôW4 �d�Èprq5Õhq5�~}

FHG>I�Ë1P'Q'Sgc>PR]5ejSRLae�]5_�]{c>c>_aL`e	]{SRLaUOK�U5W
yz���EQ|S[U±PRI�Q'UOK1]5K2e�I�Q��;I�P'I#PRIjckUOPDS[Iji�LaK�ï�w ð¿W�UOP�S[G>I
ôX4 ���Dp~q5ÕhqO�
SRP[]5K2QRL`SRLaUOK¢w�FHG>I�e�Z2PRPRIjKhS�QDS[PRZ2ejS[Z2PRI�U5W&S[G>I�SRP[]5K>Q'L`SRLaUOK��H�7��Z�� ¥� ��� � �3; ��3� ��� � � (� ¥	 �&�U���3; 	�7� �&�U�f� ( � ¥� �&�U���3; ��7� �&�U�f��_aI�]5i>QHS[U�S[G2IzW�U5_a_aU~�¤L`K>b�yz�&��PRIj_�]{SRLaUOK��

p
qU.��*��� R CT�x�N��v���p��� ����EF�è�"�8�� ��� � bOq5��2$�UL �U�T� � � � bOq5�P�úôB��E��7�a     � �¢¡�£��¤ ¡ G Z�¥v¦ �eES�è�H§]¨��g�&� � ��; ��7� �&� � � ( ¨A	&��� � ��; 	�7� ��� � � ( ¨©���&� � �3; ��7� �&� � �Tª�L � ¥ `}�eE��

�¤L`SRG

q�� ¥� ��«'��Z � � kI¨��g�¬«p07kP07­h�p0 qc� ¥	 �¬«'��Z � � kI¨A	&��«p07kP07­h�½]{K>i qc� ¥� �¬«'��Z � � kI¨�����«p07kP03­u�
FHGh�éô 4 �7S[PR]5K>QRLNS[L`UOK���L`Q�c>Z2PRI�_NT±c2Z>PRIj_`T¥LaQRU~M5I�ejSRUOP�]5K2iBLaKBejI�PDS�]5L`K¦]5c>c>P'U	º2L`vm]¨S[LaU5K>Q�¨��

e	]{K s Idi>L`PRIjejS[_NT¦PRIj_�]{SRI�i�S[U�S[G>IdLaQRU~M5I�ejSRUOP�c1]5P'S|U5W<S[G>IdI�_�]{Q'S[L`edy����¯®>°�±³²3´&µ ��¶ ���¤G2Lae�GÎL`Q|v�UOQDS[_`TLaQ'U~MOI�efS[UOPjwmFHGuZ>Qj��L`S���]5Q�ckUOQ'QRL s _aI�S[U�i>Ijv|UOK2Q'S[PR]{S[I�SRG1]{SzS[G>I|]5K>U5vm]5_`UOZ>Q�W�]{_a_aU{Â·� ¥� �¤LNS[G\���
LaQ
i>L`PRI�efS[_NTVPRI�_a]{S[Iji�SRU|SRG>I�]5K2UOvm]{_aUOZ>Q^W�]{_a_aU{Â#U5W�SRG>I�Ij_�]5QDS[L`e
��]5Z>_`L/W�U5PRvéW�]5efS[UOP¸� � w¤��LabOZ>P'I�­|QRG2Ur�¤QS[G2I�PRIjQRZ>_NS^U5Wl]
v�UOPRI
PRIje�I�KhS
]5K>]5_`T}QRL`Q s T�PRIfWÈw�ï�w�ð¹�}LaK��¤G>Lae�G|S[G>I
S[G>I
W�UOPRv U5W�SRG>I�Ij_�]5QDS[L`eEyz���ÀW�UOP
S[G2I�KuZ>e�_`I�UOKd�^]5Q<c1]5PR]5v|IfS[IjPRLaÐjI�i s Td]|x
IjbObOIf��_aL`�5I�c>PRIjQRe�P'Lac2SRLaUOK¢�k]{K>iªS[G2I
L`QRU~MOIjejS[U5PEc1]5PDSE]5c2c>_aL`I�i
S[UVU s S�]5L`K�S[G>I©�¯¨��êyz�&��w���LabOZ2PRI�­gQRG2Ur�¤Q�¨��éM}Q�wAkP0l]5K>i mnpo w�FHG>L`QzLaQ�]5K�Ifº2]5v�c>_`I�U5W;G>U~�
S[G2I�yz���½U{WkU5K>I¤PRI�Q'UOK1]5K2e�I
e	]5K�PRIfMOI	]{_>S[G>I¤Q'SRPRZ>efS[Z>PR]5_1PRIj_�]{SRLaUOK2QRG>L`c>Q�U5W�S[G>I¤c1]{P'S[U5K>LaeHi>L`Q'SRPRL s Z2S[L`UOK
]5v�c>_aLNS[Z>i2I�Q
U5W�S[G2I�bOPRU5Z>K>i�QDS�]{SRI
�¤L`SRGªS[G2I�IfºYejL`S[Iji#Q'S[]{S[IjQ�wEFHG>IjQRI�P'I�_�]¨S[LaU5K>QRG>L`c>Q¤v�Z>QDS�]5_`QRUmv|]5c
UOKhS[UgSRG>I�e	]5_`e�Z>_a]{S[L`UOK>Q
U5W&S[G>I�yz���EQ�W�UOP�I�_a]5Q'SRLae
QRe	]¨SRS[IjPRL`K>b�]5K>i#S[PR]5K>QRLNS[L`UOK>Q<W�P'UOvÚS[G>I�KuZ>e�_`I�UOK¢Ö¯Q
bOP'UOZ>K>i�QDS�]{SRI�S[U<L`SRQ�IfºYejL`S[Iji�Q'S[]{S[IjQ�w�FHG2IH�1UOZ>PRL`I�P/S[PR]5K>Q'W�U5PRv�U5W1S[G2I¤y����Îb5L`MOIjQ�SRG>I^i>L`Q'S[P'L s ZYS[LaU5K
U5W
S[G2IELav�c1]5efS;c>]5P[]5v�IjSRI�P�ïxw�ðHL`KmS[G>I
S[PR]5K>Q'M5I�P'QRIzc>_�]{K>I
M}Qjw�SRG>I�_`UOK>bOLNS[Z>i2LaK1]5_1v�UOv�I�KhS[Z2v W�PR]5ejSRLaUOK¢�
pOw×I5wg¨��g��mnpo 03kk�~�

¨��m��kP0 mnpo ��Z � � �r� m� o �qU. � CT�º¹ £» ¤K¼ £½ ¤$¾ ¨��g��� m� �o 03kP0�®h�~�
FHG>I�P'I�_�]¨S[LaU5K>QRG>L`c�U5W^S[G2I�yz���ýW�UOPRv|]5_`LaQRvç]5K>i¥K}Z2e�_aIjUOKBI�º2ejL`S[]{S[L`UOK¥L`Q
v�UOQDS�P'I	]5i>L`_`T#Q'I�IjKBLaK

S[G2I�¿_Z�pabOq
4 pab5q�SRP[]5K2QRL`SRLaUOK2Q^QRZ>e�Gª]5QHS[G>I�ôW4 �������Dp�¼O¼h®h�;U5P¤SRG>I + ���j�Dp~Ã5ÕhÃO��w
pOp



z�{P|ÁÀ 4 ÂA���BÃTÄ�ÅvÅIÆ�Ça}
XYLaK>ejI�S[G2I�ôÈ4 �������Èp	¼O¼h®h�¤LaQ�]�pabOq�O\4 pab5q�O±S[PR]5K>QRLNS[L`UOK���L`S[Q<e�Z>P'PRIjKuS
Q'SRPRZ>efS[Z>P'I
L`QHQRL`v|L`_�]5P�S[U�I�_a]5Q'SRLae�Q'e	]{S'S[I�P'LaK>b2�1L¹w×I5w

� � ���� Z � � ���� ���c���f �É Ê � � 2¢�¢�ÌË �c�~��Í ( � � ���� �&�U���
q]f É Î�Ï �B�M�T�

�¤G>L`e�G�L`v|v�I�i2L�]{SRI�_`T�_aI	]{i>Q�S[UV]Vyz��� Q'S[P'Z>ejSRZ>PRI�]{K>i�PRI�_a]{S[Iji�W�UOPRvÚW�]5efS[UOP'QEIfº2]5efS[_`T�]5QEL`K#I�_�]{Q'S[L`e
QRe�]{SRSRI�P'LaK>bF�

p
qU. �j��� R CT�x���� � � � � �������eEF�ÿ�a�8�� ��� � bOq{��2NL � � � bOq¨�Ð� ô±�eE��7�      � �$¡�£� ¤ ¡ G Z¨ � ��� �¥ �eEF�ÿ� �&� � 2$�¢�ÑË �U�B�O�f �É ¥ �eE�� ( ® � ��� �¥ �eEF�ÿ� Î�Ï �T� LI���B�q�f É ¥ �eE��� ½� ��Ò¬Ò ��«'��Z � ¨ ½��Ò¬Ò �¬kP07­F07«'� � k � ½� ��Ò¬Ò ��«'��Z � ® ½��Ò¬Ò ��kP03­F07«'� � kz�{P|AÀ 4 ÓÐ���TÃBÄ�ÔvÕvÔNÇa}�FHG>I + �����DprÃ5ÕOÃO��G1]5Q�¿�Ö
ZÛpab5q R ]{K>i�L`Q�SRG>I;e�G2LaP[]{_}K2I�bh]{SRL`M5I�c1]5P'L`S,T�c>]5P'SRK>I�P

U5W�S[G>IzKuZ>ej_aI�U5K�w�FHG>I
ejZ>PRP'I�KhS
Q'SRPRZ>efS[Z>P'I
G1]{Q<]{KdI�ºYSRP[]A2¢×<]{K>idL`Q
�PØ ���� Z � Ø ���� �&�U���f �É Ê � � 2$�¢�ÌË �U�B� Í 2¢× ( � Ø ���� �&�U���

q�f É Î�Ï �T�T�T�T2¢×
�¤G>L`e�Gd_`I	]5i>QHSRU

p
qa. � �$� R CT��� �� � � � � + �����eEF�ÿ�a�8�� ��� � bOq{�¢2IL � � � b5q5��� ôB�eE��7�      � �$¡�£��¤ ¡ G Z¨QØ ��� �¥ �eE � � �&� � 2$�¢�ÑË �U�B�O�f �É 2¢× ¥ �eE�� ( ®
Ø ��� �¥ ��E � � Î�Ï �B� 2¢× LN�c�T�q]f É ¥ �eE��

�¤L`SRG

� ½� Ø Ò¬Ò �¬«'�gZ � ¨ ½Ø Ò¬Ò �¬kP07­F07«'� � k � ½� Ø Ò¬Ò ��«'��Z � ® ½Ø Ò¬Ò ��kP07­S07«'� � k
XYLav�La_a]5P�I�ºYc>PRIjQRQRL`UOK>Q�W�UOPzU5S[G>IjP
_a]5PRb5I�PRI�Q'UOK1]5K2e�I�Q��¤L`SRG¥G>L`bOG>IjP�Q'c>LaK¢��Q'Z>e�G¦]5Q�Ù/� � �DprÃ5q5®h�E]5K>i���&×¨�Èp~­OûO®O�f��L`KuM5UO_`M5I�v|UOP'I��ELaPR]5e�Q'SRPRZ>efS[Z>P'I|Ij_aIjv|IjKuSRQES[G1]{K¥Q'c>LaK�pabOq�QDS�]{SRI�Q�� s ZYS
e�]5K�I�tuZ1]5_`_`T s I

e�U5K>Q'SRPRZ>efS[I�i¢w

²^%,² ßB=E-ÛÚ�Ü�Ý�+�6;C':<3>*È6�)þ6&8däßÞ 9H3>.�:E´¢3>:E.1-
\�UOv�c>PRIjG>I�K2QRL`M5IVi1]{S�]#UOK¦SRG>IVIjMOU5_aZ2SRLaUOK¦U5W<ô ¥ Ij_aI�efS[P'UYejUOZ>c>_`LaK>bOQ
�¤L`S[G[� � �¤La_a_;c>PRU~M}Lai2IV]�G2UOQ'S
U5W&c�UOQRQ'L s L`_aL`SRLaIjQ¤SRU�Ifº2]5v�LaK2I�S[G>I�L`KhS[I�P'K1]5_�Q'S[P'Z>ejSRZ>PRI�U{W�S[G>I�KuZ>ej_aI�U5K�w���U5PEIfº2]5v�c>_aI{�¢LNS��¤La_`_�]{_a_aU~�
Z>Q�S[U±]5e�ejI�QRQ�S[G>IdQ'SRPRZ>efS[Z>P'IªU5W�IfºYe�LNS[I�iÎK}Z2e�_aIjUOKÎQDS�]{SRI�Q�LaK�S[IjPRv�Q|U5W�S[G>I�e�UOKhSRPRL s Z2S[L`K>b�Õ¨�,tuZ1]5P'�
e�U5K2Ë1bOZ>PR]{S[L`UOK>Q
]{S
M{]5PRL`UOZ>QHi>L`Q'S�]{K>e�I�QRe�]5_aIjQ�w^»�S<LaQH�;I�_a_/�uK>U~�¤KªSRG1]{S
S[G>I
ô ¥ I�_aIjejSRPRU}e�UOZ>c2_aLaK2bOQHe	]5K

prq



s I�P'I�_a]{S[Iji�SRU�SRP[]5K>Q'L`SRLaUOKgv|]{S[P'LNº�I�_aIjv|IjKhS[Q s IfS,��IjI�KªSRG>IzbOPRUOZ2K>idKuZ>ej_aIjUOKªQDS�]{SRI�]5K2i�SRG>I�Õ¨�,tuZ1]5P'�
e�U5K2Ë1bOZ>PR]{S[L`UOK>Qj�>e�UOKhSRPRL s Z2S[L`K>b�S[U�ô ¥ �^]	M5I
W�Z>K>efS[L`UOK�]5QT�

% ��' � ° � ' � Záà ��â�ãKä� �å Õ5t_�@æçÛ�rbK�¯QB�I�
0 �Èpr�

�¤G>IjPRI â ãKä� PRIjc>PRIjQRIjKuS<PRIj_�]{SRL`M5I�e�UOKhS[P'L s ZYS[LaU5K>Q^W�PRUOv©M{]5PRL`UOZ>Q¤Õ¨��t}Z>]5PR�|e�UOK2Ë>bOZ>P[]¨S[LaU5K>Q�w â ãFä� v�LNºYL`K>b
e�U}Ijø�ejLaI�KhSRQ�v|]	T s I�Ë>S'S[I�i�SRUBS[G>I#i1]¨S�]BUOKÁô ¥ Ij_aIjejS[P'UYejUOZ>c>_`LaK>b5Q�LaK�]Be�]5QRI{��LNW�SRG>I�M{]5_aZ2I�Q�U5W
S[PR]5K>Q'L`S[L`UOKgv|]{S[P'LNºmI�_aIjv|IjKhS[Q¤LaK�£�t�w��Èpr�H]5PRIz]	M{]5La_a] s _`I5w

o�K1]{_`T}QRL`Q�U{WH\^nlo�X�i1]{S[]VU5K¥Q'LaK>bO_`I�]5K>i�i>UOZ s _aI�c>LaU5K�Ij_aIjejS[P'UOc>P'UYi>Z2ejS[L`UOK�QRG>U~�;I�i���S[G1]¨S��¤LNS[G
S[PR]5K>Q'L`S[L`UOK¦v|]{S[P'LNº±I�_aIjv|IjKhS[Q�I�QDS[Lav|]{SRI�iB�¤L`SRG>LaK¦SRG>IdXYLaK>b5_aIVñEZ1]5P'�BF�P[]5K>Q'L`SRLaUOK�·dU}i>Ij_��¹X>ñEF
·��
]5c>c2PRUh]5e�GÔïxw ð���]VPRI�]5QRU5K1] s _`I�Ë>S
U5W;S[G>Imô ¥ Ij_aIjejS[P'UYejUOZ>c>_`LaK>b5Q�e�]5K s I|]5e�G>LaIfMOIji�wV»,KB��L`b>w�prÃg��I
e�U5v|c1]{PRI�S[G>Im\^nlo�X¥i1]¨S�]dU5KBô ¥ I�_aIjejSRPRU}e�UOZ>c2_aLaK2bOQzU s S�]{LaK>Iji�W�P'UOv7S[G>Im]5K1]5_NT}QRLaQzU5W¤qU.ÎIj_aIjejS[P'U{�
c>P'UYi>Z2ejS[L`UOK±ïxwÌð��¤L`SRGdS[G2I�X>ñEF
· Ë2S	��QRG>U~�¤K s TVS[G>I�]5PRI�] s IjS,�;I�IjK�S[G>I
PRI�id_aL`K>I�Qjw¯FHG>L`Q<I�º2]5v|c2_aI
La_`_aZ>QDS[PR]{S[IjQ�S[G>I�e�]5c1] s La_aLNS,T|SRU�]5e�ejI�QRQ¤S[G2I�QDS[P'Z>ejSRZ>PRIzU5W�IfºYe�LNS[IjidQDS�]{SRI�Q
LaK�S[IjPRv�QHU5W�S[G>IzZ>K>i2I�PR_NT}LaK>b
Õ5t�ejUOK2Ë1b5Z>P[]{SRLaUOK2Q�w

FHG>I�e�U5KuSRPRL s Z2S[L`UOK>Q&W�PRUOv M{]5PRL`UOZ>Q�Õ5t|ejUOK2Ë1b5Z>P[]{SRLaUOK2QH]5PRI<i>IjSRI�P'v|L`K>I�i s T�S[G>IEiYTYK>]5v|L`e�Q^U{WlS[G>I
LaKhSRI�P[]{ejS[L`UOK>Qj���¤G>L`e�GB]5_`QRU�e	]5Z2QRI�Q�S[G>IjLaP�v|LèºYLaK>b>w�»,K2W�UOP'vm]¨S[LaU5K#UOK±v�LNºYLaK2b�ejUYIfø�e�LaIjKhS[Q
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L`v|c�UOP'S[]5K>ejI�U5W�S[G2I
UOK2If�,b5_aZ>UOK}�,IfºYe�G1]{K>bOIm� Ò y�£&�He�UOKhSRPRL s Z2S[L`UOK���]5K>i
S[G2IdUOK2If�,c2LaUOKY��IfºYe�G1]5K2bOI¦� Ò ��£&��e�UOKhS[P'L s ZYS[LaU5K�ï�w ð¶]{S�M5]{PRLaU5Z>Q�i>LaQDS�]5K>ejI�QjwÁ��P'UOvõS[G2LaQ���Ide	]5K
I�QDS�] s _aLaQ'G¥G2Ur�¿v|Ije�G1]5K>L`QRv�Q�P'I�Q'ckUOK2QRL s _aI�W�UOPzt}Z>]5PR�#ejUOK2Ë1bOZ2P[]{SRLaUOK�v|LèºYLaK>bgIfMOUO_NMOI�W�PRUOv7SRG>I|Q'U5W�S
PRIjbOLav�I5�}�¤G>Lae�Gdvm]	T s I�]{ÂkI�efS[I�i�e�U5K>QRL`i>I�PR] s _`T s T Ò ��£H�1S[U�S[G2I�c>]5P'SRUOK>Lae�P'I�bOL`v|I<�¤L`S[GVbOPR]5i>Z1]{_a_`T
LaK2e�PRI�]5QRL`K>b Ò y�£�e�UOKhS[P'L s ZYS[LaU5K>Q�w

FHG>I�c2PRUOc�UOQRIji�]5c2c>PRUh]{e�GdS[Um]5e�ejI�Q'QEô ¥ Q'S[P'Z>ejSRZ>PRI
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X>ñEF
· ]5QRQ'Z>v�c2S[L`UOK>Q�w¸FHG2IªS[PR]5K>QRLNS[L`UOKÔv|]{S[P'LNº�I�_`I�v�I�KhS[QmLaK�£�t�w��Èpr�|v|]	T s I�IjM{]5_`Z1]{SRI�i��¤Z>Q'LaK>b
S[PR]5K>Q'L`S[L`UOK±U5ckIjP[]{SRUOP�]5K2i¦e�UOKhS[P'L s ZYS[LaK2b#Õ5t�e�UOK2Ë>bOZ>P[]¨S[LaU5K>Q
S[]5�5IjK�W�P'UOv@]5KhT±tuZ1]5P'�±v�UYi2I�_¹wª°�Z2S
S[G2Idv�LNºYLaK2b#e�U}Ijø�e�L`I�KhS[Q��¤La_`_ s IVS[P'I	]{SRI�iÎ]5Q�W�PRI�I�c1]5PR]5v�IjS[IjPRQ�]5K>i�Ë>S'S[I�i�S[U�S[G>I�v�I	]5Q'Z>PRIjiÔô ¥
I�_`I�efS[PRU}e�U5Z>c>_aL`K>bOQjw#»�W�]�P'I	]5Q'UOK1] s _aI�i1]¨S�]�i>IjQRe�P'Lac2SRLaUOK¦L`Q�]5e�G>L`IjM5I�i���S[G>Imv|Lèº2L`K>b�ejUYIfø|ejLaIjKuSRQ��¤La_`_
bOLNMOI�Z>QHL`K2W�UOPRv|]{SRLaUOK|UOKgS[G>I�L`KuSRI�P'K1]5_lô ¥ QDS[PRZ2ejS[Z2PRI5w;�1PRIjIEM5]{PRL�]¨S[LaU5KmU5W�v|LèºYLaK>b
e�U}Ijø�e�L`I�KhS[Q¤v|]5�5I
UOZ>P
]5c2c>PRUh]{e�Gªi>LNÂ¢IjPRI�KhS
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v|LèºYLaK>b�e�U}Ijø�ejLaI�KhSRQ�]5P'I�ËYº2Iji�� s ]5QRIji�UOK
]5Q'QRZ>v�c2S[L`UOK>Q;LaKmSRG>IEQRc�I�ejL`Ë1eE��]5v�La_NS[UOK>La]5K�Z>Q'I�iVLaKmSRG>I�v�U}i>I�_�w�»,K>Q'SRI	]5i¢�>UOZ>P�]5c>c>P'Uh]5e�GgPRIjc>PRIjQRIjKuS
]�c>G>IjK>UOv�I�K>UO_`UObOL`e	]5_}�^]	T�S[U�]5eje�IjQRQ;ô ¥ QDS[P'Z>ejSRZ>PRIHW�PRU5vÄS[G>I
]5K>]5_`T}QRL`Q�U5W�S[G>I
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]5K>igL`Q^K>U5S^PRI�QDS[P'LaejSRI�i s Tg]5KhTmc1]5P'SRLaejZ>_�]5P;]5Q'QRZ>v�c2S[L`UOKgUOK�SRG>I���]{v|L`_`S[U5K>L�]5K¢w�FHG>I�L`K2W�UOP'vm]{SRLaUOK�UOK
ô ¥ Q'SRPRZ>efS[Z>P'I�i>I�P'L`MOIji�LaK#c>G>IjK>UOv�I�K>U5_aUObOL`e	]5_�]5K1]{_`T}QRL`QEvm]	T s I�Z>Q'I�i¥]5Q�LaK2c>Z2SESRU�i2IjS[IjPRv�LaK>I
S[G>I
Z>K>i2I�PR_NT}LaK>b���]{v|L`_`S[U5K>L�]5K¢w�»,K�c1]5P'SRLaejZ>_�]5Pj�2LNSH�¤La_a_ s Izv�UOQ'S¤L`KuSRI�P'I�Q'SRLaK>b�SRU�SRP'T�SRU|U s S�]5L`KV]5e�ejI�QRQ
S[U
S[G2I�e�U5K2Ë1K>Ijv|IjKuS�ckU{S[I�KhSRL�]5_�w�XYL`K>e�I
S[G>I¤S[PR]5K>Q'L`S[L`UOK�vm]{SRPRLèº�I�_`I�v�I�KhS[Q;LaK|£�t�wa�Dp~�;]5P'I<i>IfS[IjPRv�LaK>Iji s T
c1]5PR]5v�IjS[IjPRQ�U5W&S[G2I�ejUOK2Ë1K2I�v�I�KhS�c�U5SRI�KhS[La]5_¹�¢�;I�vm]	TdË>SzS[G>Ijv7QRL`v�Z>_`S[]5K>IjUOZ>QR_NTd�¤LNS[G#S[G2I�v�LNºYL`K>b
e�U}Ijø�ejLaI�KhSRQ�S[U�S[G2IVô ¥ I�_`I�ejSRPRU}e�UOZ2c>_aL`K>bOQ�w#FHG2IgLaK2W�UOP'vm]¨S[LaU5K¥U s S�]5L`K>I�i±W�P'UOv S[G>IjQRIgË>S[Q�vm]	T s I
i>L`PRI�efS[_NT¥ejUOK2W�P'UOKhS[I�iB�¤LNS[GB_a]{SRSRLaejI|c>P'I�i>L`ejSRLaUOK>QzW�UOP�S[G>I�ejUOK2Ë1K2I�v�I�KhS�c�U5S[IjKuSRL�]5_�wd»,KBSRG>LaQ��^]	T¥��I
v|]~T�e�G>I�e���W�Z>K>i1]{v|IjKuS[]5_;ñz\^�ýIfºYc�I�efS�]{SRLaUOK>Q
UOK�S[G>I s LaK2i>LaK>b�v�I�e�G1]5K2LaQRv�Q�S[G1]¨S�L`Q�P'I�Q'ckUOK2QRL s _aI
W�UOP^SRG>I�W�UOPRv|]{S[L`UOK�U5W s ]5PDTOUOK2Q�w

F�U�c2PRU~M}Lai>I�]5e�ejI�QRQ^SRU�S[G2I�ô ¥ �<]5v|L`_`SRUOK>L�]{K��Oe�U5v|c>P'I�G>IjK>QRLNMOI�i1]¨S�]�UOK�ô ¥ I�_`I�efS[PRU}e�U5Z>c>_aL`K>bOQ&LaK
]��¤Lai>I�� � PR]5K>bOIzejUrM5I�P'I�i s T\éëêHì�íNî"ï�]{PRI�K>IjI�i>Iji�w
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c2PRUOc�UOQ[]{_lLaQ¤]5L`v|Q^SRU�v�I	]{QRZ>P'I�SRG>IzIjMOU5_aZ2SRLaUOKVU5W�S[G>I�S[PR]5K>Q'L`S[L`UOK�W�UOP'vùW�]5ejSRUOPRQHSRU�SRG>I�IfºYe�LNS[I�i
KuZ>e�_`I�UOK�tuZ1]5KhS[Z2vÓQ'S�]¨S[I�Q¤U~MOIjP�]�PR]5K>bOIzU5W����¤W�PRU5vé¼>w¯®�SRUVp	¼©�
Caó
�~w�Ý¥IzIfºYc�I�ejS
S[G>]{S¤S[G>IjPRI��¤La_`_
s I�]ªejUOKhS[I�v�c�UOP[]5K2I�UOZ>Q�IjMOU5_aZ2SRLaUOK¥LaK±SRG>I|SRG>I�UOP'IjSRLae	]{_&SRUYUO_`Q�W�U5P�i>IjQRe�P'L s L`K>bªSRG>ImIfMOUO_`Z2S[L`UOK±W�PRU5v
S[G2I�_`UOK>b�PR]5K>bOI�S[U�SRG>IzQRG>UOPDS
P[]5K>b5I�QDS[P'Z>ejSRZ>PRIzU5W�S[G>IjQRI�KuZ>e�_`I�UOK�tuZ1]5KhS[Z>vÓQDS�]{SRI�Qjw

Ý±I�c>PRUOc�UOQ'I�S[U�i2IjS[IjPRv�LaK>I����R��IjM5UO_aZ2SRLaUOK|U5W/I�_`I�efS[PRU}e�U5Z>c>_aL`K>bOQ�W�UOP;ô ¥ Q'S[]{S[IjQ��¤L`SRG�vm]{QRQRIjQ^_aIjQRQ
S[G>]5K�Õ|y�IjÍ��>LaK2e�_aZ2i>LaK>b�c�UOQ'QRL s _aIEK>If� s ]{P'TOU5KdQDS�]{SRI�Q��>W�P'UOvýSRG>Iz]5K1]{_`T}QRL`QHU5W�S,�;U�vm]~§'UOP^IfºYej_aZ>Q'L`MOI
e�G1]5K2K>I�_`QT�>C7E_4 C7EF.HG"0�C7E14 CMLI.PO��k]5K>iQC7E_4 C7EF.HO�.�R��&C7E14 C7EF9V�¤L`_a_ s I
v�I	]5Q'Z>PRIji�]5Q¤��Ij_a_���w
o�_`_¢e�G1]{K>K>I�_`Q^�¤La_`_ s I�v|I�]5QRZ2PRI�igQ'Lav�Z2_`S�]{K>I�UOZ2QR_`T��¤LNS[GôéëêHì�í�îMïYw�o�KgIfº}SRI�K>Q'L`MOI�i1]{S[] s ]5Q'IEW�UOPHô ¥
Q'SRZ>i>L`I�QH�¤La_`_ s I�ejPRI�]{S[IjidW�PRU5výS[G2I�c2PRUOc�UOQRIjidv�I	]{QRZ>P'I�v�I�KhS[Qjw

�1UOP;SRG>Iy.PONL#]5K>i/.8G�Ege�G1]5K2K>I�_`Q�S[G>I<W�UO_a_`Ur�¤L`K>bzU s Q'I�P'M{] s _aI�Q;�¤La_a_ s IEv�I	]5Q'Z>PRIji�LaK�I�]5e�G,Y ]5K>i� � s L`K8�
õ ejUOv|c2_aIjSRIz]5Ð�L`v�Z2SRG1]5_�]{K>idc�UO_a]5PH]5K>b5Z>_�]5P�i>LaQDS[PRL s Z2SRLaUOK>Q;W�UOPD.PO�0>.HG
õ c�UO_�]{PRLaÐjI�i s I	]5vé]5Q'T}v�v|IfS[PRL`I�Q�%y°

��]{S[]�U5KJ. R . O E�c>P'UYi>Z2ejS[L`UOKgW�UOPHI	]{e�G�Y ]{K>i_� �
s LaKg�¤La_`_¢ejUOK>QRL`Q'S
U5W��
õ .�RF.PO��S.PO¢El�F.�R�E�LaKhM{]5P'L�]5KhS¤v|]5QRQHi>L`Q'SRPRL s Z2S[L`UOK>Q
õ .PO��S.�R/�]E�e�v��È]{K>bOZ>_a]5P^i>L`Q'S[P'L s ZYS[LaU5K>Q
õ Õ�i>LaQDS[PRL s Z2SRLaUOK>Q¤U~MOIjPE]5K2bO_aIjQ s IjS,�;I�IjK�S,�;U�c>_a]5K>IjQ���e�UOv�ckU5QRI�i s TdS,�;U�c1]5L`PRQ
U5W�Õr�,v�UOv|IjKhS�]
U5W�S[G2IzË>K1]5_lG1]5i2PRUOKgW�UOP¤Õ�M{]5PRL`UOZ>QHe�G>UOL`e�IjQ
U{W�G1]{i>PRUOK�c1]5L`PRQ

Ò MOIjP[]5_`_�p~û�U s Q'I�PDM5] s _aIjQHLaKgI	]{e�G s L`K��¤La_`_ s Iz]~M{]5L`_�] s _aI¤S[U�IjM{]5_`Z1]{SRIES[G>Izô ¥ Ij_aIjejS[P'UYejUOZ>c>_`LaK>b5Q^LaKV]
e�U5v s LaK2I�i�]5K1]5_NT}QRLaQHU{W�Q'LaK>bO_`Iz]5K>iVi>UOZ s _aIzc>L`UOKVc>PRU}i>Z>efS[LaU5K�w

»,K|SRG>I
Ë>PRQ'S;Q'S[]5bOI{�uSRG>I<ô ¥ Ij_aIjejS[P'UYejUOZ>c>_`LaK>b5Q��¤La_a_ s I
Ifº}S[PR]5ejSRI�i�L`K�Ë>S[Q�S[UzS[G>I�pT.ª]5K>imqU.de�G1]5KY�
K>Ij_aQ�e�UOv s LaK>Iji�� s ZYS�K>IjbO_aIjejSRLaK>bVS[G>IjLaP�v�Z2SRZ1]5_�e�UOZ2c>_aL`K>bOQ�w���G2I�K>UOv�I�K2UO_aUOb5Lae	]{_�]5c>c>P'Uh]5e�G>IjQ�G1]	MOI
s I�I�Kgi2IjMOIj_aUOc�I�i|W�UOP&SRG1]{S�c>Z>PRc�UOQ'I�ïxw·w�ð�w�FHG>IjQRIES,�;U�]5c>c>P'Uh]5e�G>IjQ��¤La_`_ s I�]5c>c>_`LaIjimQRIjc1]5PR]{S[Ij_`T�W�UOP
S[G2IES,��U�e�G1]5K>K2I�_aQj�1G>U~��IfMOIjP�]5_`_¢i1]¨S�]��¤La_`_ s I�Ë>SRSRI�ig�¤L`SRGd]�ejUOv�v|UOKgQ'IjS
U5W�ôQ¥¤I�_`I�efS[PRU}e�U5Z>c>_aL`K>bOQjw
XYZ>eje�IjQRQ'W�Z2_�Ë>S¤U{W�]5_`_¢U s QRI�PDM{] s _aIjQ¤LaK�S,�;U|v|]r§'UOP^I�ºYe�_aZ2QRL`M5Ize�G1]5K>K>Ij_aQH�¤La_`_¢c>P'U~MYL`i>IzLaK>LNS[La]5_�LaK2W�UOP'vm]r�
S[L`UOK�UOK±ô ¥ I�_`I�efS[PRU}e�U5Z>c>_aL`K>bOQjw|o Ë1K1]5_�IfM5]{_aZ1]{SRLaUOK#U{W¤ô ¥ I�_aIjejSRPRU}e�UOZ>c2_aLaK2bOQE�¤La_`_ s I�e	]5P'PRL`I�i�UOZ2S
�¤L`SRG>LaKVS[G2I�W�PR]5v|If��U5PR�gU5W�SRG>I�v|UOQDSE]{i2M{]5K>e�Iji�e�U5Z>c>_aIjiªe�G1]{K>K>I�_�]5c>c2PRUh]5e�G¢���¤G>L`e�G�LaQ¤K>U~��Z>K2i>I�P
i>IfMOI�_`UOc>v�I�KhS¤�¤L`SRG>LaK�SRG>I�£�ºYejL`S[Ijiª°�]5P'T5UOKdo<K1]5_NTYQ'LaQ
\�IjKuSRI�P���£�°�o
\H�H]{SHSRG>I
ÏOn�] s FHG>IjUOP'TV\�I�KY�
S[IjP�w&FHG>LaQ<]5c>c2PRUh]5e�G�LaQ¤i>L`QRejZ>QRQ'I�i�L`Kdi>IfS�]5L`_�LaKªXYIjejS	w;¼>w¡qr�,¼>w¡ÃYw&�1PRUOvýQRZ>e�G�]�c>P'UYejI�i>Z2PRIz��I�IfºYc�I�ejS
PRIj_aLa] s _aIHP'I�Q'Z>_`SRQ�UOKmô ¥ Ij_aI�efS[P'UYejUOZ>c>_`LaK>bOQjw�·dUOP'I�U~MOIjP��}S[G>I<PRI�Q'Z>_`S;U5W�SRG>LaQ;]5K1]{_`T}QRL`Q&�¤L`_a_1G1]	MOI�Q'S[P'UOK>b
Lav�c1]5efS�UOK¦ô ¥ Q'S[Z2i>LaIjQ�LaK±]5_a_�U5SRG>I�P
IfºYe�_`Z>QRLNMOI�e�G>]5K>K>Ij_aQ�w�XYLaK2bO_aI�]5K>i±i>UOZ s _`I|c2LaUOK¥c>PRU}i>Z>efS[LaU5K��
s I�LaK2b#vm]r§'U5P�e�U5KuSRPRL s Z2S[U5PRQ���Q'G>UOZ>_`i�]{Â¢IjejS�ejUOK>QRL`i>I�PR] s _NTB]5_`_;U{S[G>IjP�IfºYe�_`Z>QRLNMOIgPRI�]5ejSRLaUOK2Q�S[G>P'UOZ>bOG
e�G1]5K2K>I�_/e�U5Z>c>_aL`K>bOQjw
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$c.PGO)mnÅ��±OÀWºJs#U;KF=�^�_`)+$�'H80'H.0A�³QûS³�·M¯�G	&*8%/1/-/1$�GJ'HKF80=+/gGc.0ABG�:+AF.P'H$	C�?�KN'H)�'H)+$�E�&*.0I�$J?T80&*<�80E`ä5�Á45�
I�8MC+$	Afw�~�|�KB/{/*)+8@?�=�KB=�G	8%I�,+.0&*KB/*8%=�?�KB'*)�­l������CS.P'O.�wñ®@4%x;7§®@45ª�|§8%=�'*)+$3AB$	E 'a,S.0=;$�Ad80E ù KBD%:+&1$W®c�;7
.0=+Cv,+&1$�ABKFI�KF=S.0&�6Ð­l�����mCS.P'O.�.k'i)+KFD0)m,+)+80'*8%=m"MKB&1'*:S.0AFKN'HKB$�/�.P&*$�/1)+8@?�=�KB= 'H)+$�&*KBD%)5'i,S.0=;$�A[80E
ù KBD%:+&*$�®c�;^�r�$�/*80=S.0=+G	$3/�'H&*:;G	'H:;&*$�/T.0&*$�G	AF$c.P&*AB6-"]KF/*KBU+AF$`KB=�'*)+$3�k³R$�AF$	G	'*&*8%,+&18MC;:+G	'*KF8%=�CS.P'H.W8@"0$�&{'H)+$
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NPO*� �0V�_�a:X[��XR`[Xw^���h<j#u v a�^:d0f�XgV
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^:h�]��/X[Wo^:d0_A`[X*^:X[V�a
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'H)+.P'�U9$	G�8%I�$W.0G�G	$�/1/*KFU;AF$�?�KB'*)�'*)+$�®%® {g$"�Ì$�AF$	G	'*&*8%=�Ud$c.0Ih7+KBE�»

| '*)+$[G�80AFAF$	G	'*$�Ct/�'O.P'*KF/�'HKFG(?�KFABAdUd$#G	8%I�,S.0&H.PU+AF$�'H8V'*)+$[8%=;$#'H)S.k'T?X$[)S.c"%$�&1$c.0GO)+$	Ci?�KB'H)i­l�b�[�97
.0=;C

| '*)+$�&H.P'*KF8�8PEX&1$�/18%=S.0=+G	$�8�"0$�&g=+8%=]Y�&*$	/*8%=+.0=+G�$�G	8%=5'H&*KBU+:;'*KF8%=+/3?�KFAFA�U9$VG�8%I�,S.0&*.0U+AF$V8%&[Ud$	'*'*$�&
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� ý $�AF$	G	'*&*8]G�8%:+,;AFKF=;D�.PI�,+ABKB'*:+C+$�/(.P'3À º E�&*80I��M^¿4�'H8R®@4;^á4� W¡�¢ º Gc.0=Á'*)>:+/#Ud$-C;$	'H$	&*I�KF=+$	C�7§KBE�'H)+$
/1'H.P'HKB/1'*KFG�/�G	8%AFAB$�GJ'H$�C�KB=�$c.0GO) nÅ��±HÀ º s#U+KB=�.0=+C�'H)+$�.0G	G�$	,;'O.0=;G�$�G�8@"%$	&H.0D0$�U56�80El­l�����9®@��?�KBAFA�U9$
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= 8.002   ACCEPTANCE for W= 1.595 Q+π

   (degrees)+π*  of  φ

ù KBD%:+&*$-z5�M»Z&S×�$	"%80AF:;'*KF8%=R80E�'H)+$W³ · .0G	G�$	,;'O.0=;G�$�KF=Á.�/1,9$	G�KB�+G�� .0=+C�À º U+KB=RE�8%&('H)+$WE�:+AFAfÄwÉ É (�×
&H.P=+D%$0^

2>ª



2 4 6 8 10 12

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

 = 0.10θ  acceptance            cos0π

→ 2  Q← 

→
  W

 
← 

0

0.6
0 360

ù KBD%:+&*$�z0x;»¡&§×�$J"%8%AB:;'HKB8%=�80EX'*)+$�³�´V.PG�G�$	,;'O.P=+G�$�KF=�'H)+$�E�8%&�?l.P&*C�ÄWÉ É (�×h�¨4M¾B®Z·u4;¾B®�U+KB=�E�80&['H)+$
&*$	/*8%=+.0=+G�$W&*$	D%KF80=R.P=+Ci'H)+$g,+&18%,980/*$�CRÀgº#&H.P=+D%$0^

0.2

0.4  = -0.90θcos 

0.2

0.4 = -0.70θcos 

0.2

0.4  = -0.50θcos 

0.2

0.4
 = -0.30θcos 

0.2

0.4  = -0.10θcos 

0.2

0.4 = 0.10θcos 

0.2

0.4  = 0.30θcos 

0.2

0.4
 = 0.50θcos 

100 200 300

0.2

0.4
 = 0.70θcos 

100 200 300

0.2

0.4
 = 0.90θcos 

   
   

   
   

   
   

   
   

   
   

   
  

= 8.002   ACCEPTANCE for W= 1.595 Q0π

   (degrees)0π*  of  φ

ù KBD%:+&*$Vz5ªM»Ê&§×�$	"08%AF:;'*KF8%=�8PE�'H)+$V³ ´ .PG�G�$	,;'O.P=+G�$�KB=�.�/*,d$�G	KB�SG�� .0=+C�À º U+KF=RE�8%&#'H);$VE�:+AFA�ÄwÉ É (�×
&H.P=+D%$0^

25«



2 4 6 8 10 12

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

 = 0.10θ    acceptance             cosη

→ 2  Q← 

→
  W

 
← 

0

0.6
0 360

ù KBD%:+&*$tz%«;»µ& ´ $	"08%AF:M'HKF80=}80E�'H)+$¶^�.0G	G�$	,;'O.0=;G�$�KF=�'*)+$tE�8%&�?l.P&*C~ÄwÉ É ( ´ ��4;¾N®Ê·½4M¾B®iU+KB=�E�8%&W'H)+$
&*$	/*8%=+.0=+G�$W&*$	D%KF80=R.P=+Ci'H)+$g,+&18%,980/*$�CRÀgº#&H.P=+D%$0^

0.2

0.4  = -0.90θcos 

0.2

0.4 = -0.70θcos 

0.2

0.4  = -0.50θcos 

0.2

0.4
 = -0.30θcos 

0.2

0.4  = -0.10θcos 

0.2

0.4 = 0.10θcos 

0.2

0.4  = 0.30θcos 

0.2

0.4
 = 0.50θcos 

100 200 300

0.2

0.4
 = 0.70θcos 

100 200 300

0.2

0.4
 = 0.90θcos 

   
   

   
   

   
   

   
   

   
   

   
  

= 8.002      ACCEPTANCE for W= 1.595 Qη

   (degrees)η*  of  φ

ù KBD%:+&*$�z%�M»¾& ´ $J"%8%AB:;'HKB8%=�80El'H);$µ^�.0G	G�$�,M'O.0=+G	$tKB=}.�/*,d$�G�KN�SGi� .0=+C�À º U+KB=�E�8%&�'*)+$�E�:;AFA{ÄwÉ É ( ´&H.P=+D%$0^

25�



0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1 2 3
W [GeV]

M
M

x 
(n

eu
tr

on
) 

[G
eV

]

0

0.01

0.02

0.03

0.04

0.05

0.06

1 2 3
W [GeV]

σ ne
ut

ro
n 

[G
eV

]

0.93

0.932

0.934

0.936

0.938

0.94

0.942

0.944

2.5 5 7.5 10
Q2 [GeV2]

M
M

x 
(n

eu
tr

on
) 

[G
eV

]

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

2.5 5 7.5 10
Q2 [GeV2]

σ ne
ut

ro
n 

[G
eV

]

ù KBD%:+&*$�254M»��RKB/*/*KB=+D�It.0/1/�n�&*KBD%)5'�,+.0=+$�AB/Os�.0=+CÐI�KB/*/*KB=+D�It.P/*/�&*$�/18%AF:M'HKF80=½n�AF$	E '�,S.P=+$�AB/Os�E�8%&�'H)+$
ü ý ¯ þ ³b·�nÂµ�sW&*$c.PG	'HKB8%=�US.0/1$�C~8%=}'*)+$#{g$	=+8@"P.kY�â<{ $	"%$	=5'�D0$�=+$	&H.P'*8%&�.0=+C}'*)+$h­l�����9®��REÂ.P/1'HI�G
/*KBI�:+AF.P'HKB8%=[KF=�C;$�,d$�=+C+$	=+G�$X80E]'H)+${KF=5"P.0&1Kj.0=5'�I�.0/*/f� nÂ:+,;,9$	&f,+.0=+$�AB/Os�.0=+C�'*)+${I�8%I�$�=5'*:+I�'*&H.0=+/�E�$�&
Àgº�n�AF8@?T$	&�,S.0=+$	AF/Os�^

�04



Ë IÍÌ ��Î���Ï£Ð�� � Ñ 3 JK����Ï�Ð Ì ����GÒ� � �4�c������Ó�JMLR�I��Ï�Ð�� � � Ì �¨� IÍÌ ���
�I����� � JMLR�I� Ì �ø� ���ÔÐ��

-60

-40

-20

0

20

40

60

0 2 4 6 8 10 12
Q2 (GeV2)

A
1/

2 
(1

0-3
G

eV
-1

/2
)

P11(1440)

-70

-60

-50

-40

-30

-20

-10

0

0 2 4 6 8 10 12
Q2 (GeV2)

A
1/

2 
(1

0-3
G

eV
-1

/2
)

D13(1520)

0

20

40

60

80

100

0 2 4 6 8 10 12
Q2 (GeV2)

A
1/

2 
(1

0-3
G

eV
-1

/2
)

S11(1535)

-30

-25

-20

-15

-10

-5

0

0 2 4 6 8 10 12

A
1/

2 
(1

0-3
G

eV
-1

/2
)

F15(1680)

ù KBD%:+&*$�2+®%»¾Õ�´g¬�Ö*¯¡ÃÄ±*¯¡Å4þ ý ¯¡·º¯¡ÃÄ±*´g¬$ÎèÃÄ¬®³ Ç ·È¹¸°�Æ�Ò'¯Äÿ Ç ¯¡ÃÄ±*¯¡Å�¹¸° Ç ´g¬ Ç ¬®¶*¯¡Å ¯Äÿ Ç ¯ ´[¹¸­�¯¡°£±g¶Dô¼¬ Ç ¯¡°�Ã ¹º´[Ã ·¸¯¡¶éâ<¹¸± ß¯ ´g´g¬�´�ü Â ´[¶ ö ¾9î ¯ Â ·È¶*¬ Ç ´g¯¡¶*¯¡°²±A¯¡·º¯¡ÃÄ±*´[¬$ÎèÃÄ¬®³ Ç ·¸¹¸°cÆ®¶A¯Äÿ�±*´ Â ÃÄ±*¯¡Å�»¼´g¬®­ Â Ê Â ¹È· Â ü�·º¯ ������� Å Â ± Â ¬®° Ô ½�¯¡·º¯¡ÃÄ±*´g¬$ÎÇ ´g¬�Åc³cÃÄ±g¹¸¬®° ìn× íHô¼ü�· Â Ã[ä6á�·¸·¸¯¡Å ¶aØt³ Â ´g¯¡¶ ö Ò Ç ´g¯¡·È¹¸­�¹¸° Â ´[Ë�Å Â ± Â »¼´g¬®­ Â ° Â ·ºË�¶g¹¸¶ ¬�»,¯®ÔÁÎ � ´[³c°8ô¼ü�·¸³c¯¨á�·È·º¯¡Å¶aØt³ Â ´g¯¡¶ ö Â ¶<â9¯¡·È· Â ¶A± ß ¯É´g¯¡¶[³c·º±g¶�»¼´g¬®­ûÃÄ¬®­/ü�¹¸°�¯¡Å Â ° Â ·ºËt¶[¹¸¶�¬�»�Ô ½ Â °cÅ�Ø$½�¯¡·º¯¡ÃÄ±*´[¬$Î Ç ´g¬�Åc³cÃÄ±g¹º¬®° ì � ç$í ¾
��=�'*)+KF/g/1$�G	'*KF8%=�?X$�C;$�I�8%=+/1'*&H.P'*$�$JLM,9$	G	'*$�C�G�.0,S.0U;KFAFKN'�6Á8PET,+&18%,d8%/*$	C�$�L;,d$�&1KFI�$�=5'g'H8�I�$c.0/1:+&*$

� ý $�AF$	G	'*&*8PYZG�8%:+,;AFKF=;D%/�E�8%&-"P.0&1KF8%:+/g/�'O.P'*$�/�7�?�);KFGO)�?X$�&1$i.0AF&1$c.0CM6�/1'H:;C+KF$	C�?�KB'*)�­l������.k'�,+)+8P'H8%=
"]KF&�'H:S.0ABKB'*KF$�/b:+,�'*8[2+^¿�[ -¡�¢gº@^Q��= ù KBD+^P2;®T?T$`)+.@"0$`,+&*$	/*$	=>'*$�C�'H)+$T,+&*8ke1$	G	'*$�C�"0.PAF:+$	/Q80E&
 ø î º )+$	AFKBG�KB'�6.0I�,+AFKN'H:+C;$�/�E�8%&X'*)+$#$	AF$	G	'H&18PY�$�LMG�KB'H.P'HKB8%=�80E�'H)+$3&*$	/*8%=S.P=+G�$	/ � ø�ø n�®�2%2545s�7�( ø � n�®��%�045s�7�5 ø�ø n�®��0z%�%sJ7].0=+C) øÂð n�®@x%«%4%sg.k'���¼¨À º ¼ ®��Á W¡�¢ º ^h_`)+$�/1$t"P.0AF:;$�/�.P&*$�/*)+8@?�=~.0AB8%=+DR?�KN'H)�'H)+$�$JLMKF/�'HKF=;DÁ&*$	/*:+AN'H/

�M®



.P'�/1It.PAFAF$	&�Àgº@^�_`);$h,;&*8ke1$	G	'H$	C�"P.0AB:+$�/V80E()+$�ABKFG�KN'�6}.PI�,+ABKB'*:+C+$�/V.0&*$i80U;'O.0KB=+$�C}"]KF.�G�8%=5'HKB=>:S.P'HKB8%=
80Eg'H);$�&*$	/*:+AN'H/�.P'�Àgº�� �M¾¿�M®C�½2+¾N®@x� -¡�¢gºh.0G�G	8%&*C+KB=+D}'H8�,§óg­lp Ud$�)S.c"]KF80& 
 ø î º ö À � ^o�#/
KB'g?T.0/�C+$	I�80=+/1'*&H.P'*$�C}KB= ù KBD+^h�h/1:+GO)~.0/1/*:+I�,;'HKB8%=�G�.0=}Ud$t.P,+,+AFKB$�C�'H8R'*)+$t);$�AFKBG�KN'�6�.0I�,+AFKN'H:+C+$	/
80E`'*)+$ � ø�ø n�®c2%2%45sJ7x( ø � n�®��%�04%sJ7�5 ø�ø n�®��0z5�0sJ7�.P=+C7) øÂð n�®@x%«%45s�^R_`);$�,+&*$	/*$	=>'*$�C�$�&1&*8%&1/V80E�,+&18ke1$�GJ'H$	C.0I�,+AFKN'H:+C;$�/l.P&*$[8%UM'O.0KB=+$�Ci/1:+,+,d8%/*KB=+D�'H)S.k'l'H)+$�&1$�AF.P'HKN"%$[$	&*&*80&*/`.0=;CR.PI�8%:;=>'T80EfCS.P'H.V?�KFAFAdUd$�G�AF80/*$
'H8R'H)+8%/1$t8%UM'O.0KB=+$�C}KB=�'*)+$i­l������$�LM,9$	&*KFI�$�=5'*/-E�8%&W³b·Ð$	AF$�GJ'H&18PY�,+&18MC;:+G	'*KF8%=�.P'�Àgº�E�&*80I ®0^¶ª%�i'H8
2+^N®@x� -¡�¢Wºc^

�%�



Ù�Ú � � � �  �Ì !  � � Û �  � ÜÜ�ø� � ÝÞ��ß � ����Ð
��= &1$�G	$�=5't60$c.0&1/�'H);$�­l�����Ð­T8%AFAF.0Ud8%&H.P'*KF8%=�)+.0/�/1:+G�G	$�$	C+$�C '*8�C+$J'H$	&*I�KF=+$�'H)+$RÀ º $	"08%AF:M'HKF80=Ð80E
US.0&�6%8%=g&1$�/*80=S.0=+G	$a$	AF$	G	'H&18PY�G	8%:+,+ABKF=+Dl.0I�,;AFKB'*:+C+$	/9E�&*80I£:+=+,d8%AF.0&*KB¦�$�C#/*KF=;D%AF$�Yd.0=+C�C+80:+U+AF$�Y�,+KB8%=�$�AB$�GJ'H&*8kY
,+&18MC+:;G	'HKB8%=�CS.P'O.M^{­T8%=+/1KF/1'*$�=5'X&*$�/1:+AB'*/aE�80&XUd80'H)�GO)S.0=;=+$�AB/X)S.c"0$#Ud$�$�=t$JL]'H&*.0G	'*$�C�U56�'H);&*$�$(C+KNÈ\$	&*$�=5'
I�8MC+$	AF/	7>'*)+$[�(=+KB'H.0&16���/18%US.0&l�R8]C+$�AQnq�(����s#wyx%x;7Mx%�P|q7;.-C+KF/1,9$	&*/*KB8%=�'*)+$�80&*$	'*KFG�.0Ad.0,+,+&185.0GO)�wyx%x;7Mx%�k|q7
.0=+C�'H);$[ä%�b.0UMY����;�mKF/18%US.0&{I�8MC;$�Abnqä5�Á45�%s�w ~�|Å^{�h8%/1'X80E\'*)+$�/1$3&1$�/1:+AB'*/T.0&1$�/1'HKBAFA+,;&*$�ABKFI�KF=S.P&16%7PU+:;'
KF=�'*)+$`�S=S.0AS/�'O.0D%$(80E\.0=S.0AN6]/*KF/	7%?�)+KFGO)�:+=+C;8%:+U;'*$�C+AN6�/*)+8@?�/X'*)S.P'�?X$#.P&*$(.0U+AB$l'H8W$JL]'H&*.0G	'a&*$	/*8%=+.0=+G�$
,S.0&*.0I�$	'H$	&*/�?�KB'*)R:+=;,+&*$	G�$�C;$�=5'H$	C�.PG�G�:;&H.0GJ6hE�80&3I�.0=56�$JLMG�KN'H$	CÁ/1'H.P'H$	/#KB=h'*)+$VI�.0/*/(.0=;CRE�8%:+&(I�8PY
I�$�=5'H:+Iÿ'*&H.0=;/1E�$�&g&1$�D%KB8%=�Ud$�AB8@?Ü� ¼Ñ®%¾¿ª{ W¡�¢ .0=+C�ÀWº�¼Ú2+¾¿�� -¡�¢�º-E�80&W/1KF=+D0AF$JYZ,+KF80=�nÂ$0®JY�xi&*:+=
,d$�&*KB8MCSs-.0=+C�U9$	AF8@?Æ� ¼Æ�M¾á4a W¡�¢ô.0=;C�ÀWºh¼�®%¾¶�� W¡�¢Wº�E�8%&-C+8%:+U;AF$JYZ,+KF80=��S=S.PAT/1'H.P'H$	/hnÂ$P®�&*:+=
,d$�&*KB8MCSsJ^

¥vKB'*)+KF=Á'*)+$V'*80'O.0Af&*$	¸>:+$�/�'H$�C�Ud$c.0IÇ'HKBI�$-80Eax%4
)1à/á

É .k'�®%®f -¡�¢Ü$�AB$�G	'*&*8%=ÁU9$�.0IÙ$	=+$�&1D06Á?�KN'H)
'H);$[)+KFD0)+$�/�'l,d8%/*/1KFU+AB$#$�AB$�GJ'H&*80=iU9$�.0IÜ,98%AF.0&*KB¦c.P'*KF8%=\7%'H)+$[$	/1'*KFI�.P'H$	C�G�8%ABAF$	G	'H$	C�/1'H.P'HKB/1'*KFG�/aKF=tI�8%/�'l80E
'H);$�À º .P=+C�� U+KF=+/(?�KFABAfUd$�)+KBD%)+$	&[.0=+CRE�8%&3'*)+$�)+KBD%)+$�/�'�À º U+KF=+/3G�8%I�,S.0&*.0U+AB$W'*8t'H)+$V/1'O.k'HKF/�'HKBG�/
.0G	G�:+I�:;Aj.P'*$�C�KF=�'H)+$i,+&1$	"]KF80:+/�$0®�.0=;C�$0®	Y�x�&*:+=~,d$�&*KB8MC;/�^ ù :+&1'*)+$�&1I�80&*$t'*)+$i=+$	?Ñ&*$	/*:+AN'H/�/1)+8@?
'H)+.P'�'H)+$�8@"0$�&H.PAFAQ&1$�/18%=S.0=+G	$�'*8iUS.0GO<>D%&18%:+=+C�&H.P'*KF8�KB=+G�&1$c.0/1$�/�?�KB'*)�KF=+G	&*$�.0/*KB=+D�À º ^-_`)+$�&1$	E�8%&1$�?T$
.0&1$�G�8%=;�+C+$�=5'W'H)S.P'�?X$�?�KFABAQUd$�.0U+AF$�'*8i$JL]'H&*.0G	'g'*)+$�&*$�/18%=S.0=;G�$�$�AB$�G	'*&*8PYZG�8%:;,+AFKB=+D�.0I�,+AFKN'H:+C+$	/#:+,
'H8g'�6],+KFG�.0AFAN6�®��� W¡�¢WºXU>6�:+/1KF=+Dg'H);$3$	/1'O.PU+AFKB/*)+$	CtI�8MC+$	AS.0,+,;&*85.0GO);$�/l.P,+,+AFKB$�C�'H8g'H)+$(/H.PI�$�=>:+I�Ud$�&
80E�I�$�.0/*:;&*$�Ch8%U+/1$�&�"0.PU+AF$	/�7S?�)+KFGO)h)S.0/�Ud$�$	=R/1)+8@?�=R'H8�Ud$g/*:o¤�G�KB$�=5'(E�8%&l'H)+KB/�.0=S.0AN6]/*KF/	^

â ¯ Â ­�å<¹¸­�¯ÉÐA¯|Øt³�¯¡¶*± â ¯ Â ­ â ¯ Â ­äã
°c¯ ´gÆ�Ë � ³c­�¹È°�¬®¶g¹º± Ë å Â ´[Æ�¯ ± å�¯ ±*¯¡ÃÄ±*¬�´� Ú�æ\çDè � éSê�ë¢ì�í
î¢ïWðañ Ý û Ô�Ô&ÜÉÝøÞ Ô Ú � ð�

��û]º��@ûSø ò:ó º ô ì�õ|ð�ðaö�÷Sîzé-ø¡ðAùrú

�0z



Û �$�4�c�W��� Ì� �û � !
wñ®�| +-^���/1D%:+&W.0=+C�{�^4]W.P&*AÅ7�;�)56]/�^�r($J"d^	üþýrÿ�7Q�0x5�0z�n�®@�5ª0�5s � �d^f­l.0,+/1'*KFGO<�.0=;C�+W^���/*D%:+&	7x;�)56]/�^

r($J"d^§pàz02;7§�0«%4%�hn�®@�%«%x5s�^
w©�k|D{�^S�R8%&*,;:+&*D%8;7e;�)>6]/1KFG�/���7S�5��n�®@�0x5�%sJ^
wyzP|W�O^l­#^`­TAF8]$	'c7�p�^X¤#^T�b$	KF=5?X$�Ud$�&�.0=+Cm�-^a¥o^X_`)+8%I�.0/�7é;�)56]/�^�r�$	"d^`­�����7340x5�%�04;®�nÅ�04%4%�%s

w©.P&��[KN"d»á)+$	,MY�,;)§ã045�040z%45�0zP|q^
w 20|V�9^§­l.0,+.P'HKBGO<d7§¤3^�]g$	KF/�'H$�&	7Y;�)>6]/	^9r�$	"d^�ü���ýS7¿z5�P�%«hn�®@�%�%�%sJ^
w©�k|-¤#^§ä0:+ABKj.kY�p[Kj.0¦P7]p�^§!�^§r(KB/*<k.;7S.0=;C ù ^d­T8M$	/1'H$	&�7Y;�)56]/�^9r($J"9^
	���ÿ�7§40z5�%�M®��inq�04%4025sJ^
wyxP|V��^5�#KB$�ABAF8+7%��^M��^�{gKF.0=+=+KB=+KÅ70â`^;�M.0=5'H8%,+KB=5'H8+7]ä;^c;�)56]/�^o{�»c+(:+G�Aq^�;Q.0&�'c^�;�)56M/	^��
�b7Mª%�0z�n�®c�%�%«5s �

��^áp[$��;.0=;G	'HKB/�7(��^¿��^P{gKF.0=+=+KB=+KÅ7Xâ`^`�;.0=5'*8%,+KF=5'*8+7l�V^<�a.0/*/*.0AFAB8+7P;�)56]/�^`r�$	"d^�	�����7�4%x5�0�04;®
nÅ�04045ª%sJ^

w©ªk|W�O^Y{�^+�#¦	=S.0:+&�65.0=�7&;�)56]/�^9r($J"9^
	�����7§402>�%�P4%��nÅ�0404%«5sJ^
wy«P|V­#^¶�d^M�3=�7Só�^á¤#^;��Kq7;p�^¿!�^Mr�KF/1<k.;7;¤3^¶�9^��\8%:�7o;�)>6]/	^¿r�$	"d^�	����b7+45�%�0�045��nÅ�04%40x5s � â�&*&H.k'H:+I�Y�KBU+KFC�^

	��
��7S40x%�%�%4;®�nq�04%45ª0sJ^
wy�P|V­#^§p�^Sr�8%U9$	&1'*/�7S.0&��[KN"9»á45ªM®@�M^¿40x%z%z�w =]:;G�ANYÅ'H);|.;{&18%D+^Y;�.0&1'�^Y+3:+G	AÅ^e;�)56]/�^9x;®�nÅ�04%40«5sX,+,�^d�P4kY�x5�
wñ®@4P|���^ñ;Q.0/1Gc.0AB:;'H/*.;7d���a.0=+C+$	&*)S.0$	D%)+$	=�.0=+CR�9^Y+��X.0=;Dh7Y;�)56]/*KBG�/3r($	,98%&�'H/������\7N®��%��nq�04%45ª%s
wñ®%®�|V��^:��^:;�8%AN65.0<P8�"h.P=+C<]�^¿��^¿�M$�I�$�=+8@"5Y�_`KF.0=MY��M)S.0=+/1<56%7d.0&��#KB"d»á4%«;®%®%^¿�0�%4M®�wy);$�,MYZ,+);|
wñ®��k|W�#AB$JL;.0=+C+&18%:�;�^%C;$ ù 8%&*G	&H.0=;C�75_�^>��KF,+,d$�&�'c75òW^�+3$JÈQ7Mä;^0¥o^�+($�D%$	AF$P7-]�^>�]GO)+KFABAFKF=;D+7k¥o^5�MGO)+&*8]$�&1/�7

.0=+C��V^�_`/*.0,S.0ABKF/	7�;{)56]/�^fr�$	"d^fpÑx0�;7�®%®c2>�P4%x�nÅ�040402>s � ­#^��3AF$JL;.0=;C+&*8%:\79;f^�C+$ ù 8%&*G	&H.0=+C\7bò-^+3$JÈQ7\ä;^d¥o^&+($�D%$	AF$07§¥o^\�MGO)+&*8]$�&1/�7\.0=+C��-^d_`/*.0,S.0ABKF/	7s;�)56]/�^�r�$	"d^9��$	'*'�^\�P2+7\4%�M®@x%4;®tnÅ�P4%45�%s �
­#^S�#AB$JL;.0=+C+&18%:�7+_�^§��$	8%=5'HKF80:�7dä;^©¥o^Y+($�D%$	AF$P7S.0=+Ch�V^S_`/*.0,S.0ABKF/�7;)+$�,MYZAj.P'Oã04%x%40«%45�%�M^

wñ®@zP|-¤#^§ä0:+ABKj.kY�p[Kj.0¦P7>_�^yY��9^§ò-^§��$�$P7S_�^d�;.P'*8+7§.0=+CR­#^d�MI�KB'*)�7e;�)56M/	^dr($J"9^
	�����7§4;®��%�P45�inÅ�04045ª%sJ^
wñ®c20|-ò3:+$J65YZ¥�$�=���KF=�7;�;.0:;A\p�^;­T8%)+$	=�7+r�8%Ud$�&1'É{�^]â�C;?T.0&*C;/�7§p�.c"]KFC�{�^Mr(KBGO)S.0&*C;/�nÅä0$JÈ\$	&*/18%=��b.0U§s

^§ä%���[¤aYZ_�ò��3Y�4%«kY�«%45�M7+�Á.0&3�04%40«;^;2%,;,�^S$JY*;{&1KF=5'c»{.P&��[KN"d»¿4%«04%z;^áz%45�04�w )+$�,]Y�Aj.k'*|
wñ®��k|g¥v)+KB'*$-,+.0,9$	&38PEaä%���[¤�¥�8%&*<>/1)+8%,��5â�AB$�G	'*&*8%I�.0D%=;$	'HKBG���� � ý _�&*.0=+/*KN'HKB8%= ù 8%&1I ù .0G	'*8%&*/��+7

+3$J?�,98%&�'/+3$	?�/	7d�[�M�-7d!�GJ'H8%Ud$�&�®czkYO®��]7S�04%40«;^
wñ®@xP|���^§��^§¤T&H.0:;=�� �"!$#&%F7��5â�AF$	G	'*&*8%,+&18MC;:+G	'*KF8%=�80Ef'H)+$��Rý�n�®��0z%�%sX&*$	/*8%=+.0=+G�$-.P'(Aj.P&*D%$[I�8%I�$�=5'H:;I

'H&*.0=+/1E�$	&'�+7;KF=�,+&*80D%&*$	/*/�^
wñ®�ªk|���^T��^l¤X&H.0:+=\7(�-^T��$	=+¦07/+-^l�Á.0)+=+<P$�.0=+Cmâ`^l�]'H$	KF=�7é;�)56M/	^`r�$	"d^lp(����7(45ªP254;®0®�nÅ�P4%45�%s ���^§��^§¤T&H.0:;=�7S�V^§��$�=;¦-.P=+C���^+¥vKB'*'*It.P=+=�7:;�)56]/�^9r($J"d^§p)����7S4%�02%4;®@�hnÅ�0404%x5sJ^

�P2



wñ®@«P|W�V^§�R.P'H/1:;65.0I�.;7S_�^d�;.k'H8+7§.0=;Ch_�^ Y��d^§ò-^§��$�$P7Y;{)56]/�^9r�$�,�^
����ÿ�7�®@�%zhnÅ�P4%45ª%s�^
wñ®@�P|-¤#^§ä0:+ABKj.kY�p[Kj.0¦P7>_�^yY��9^§ò-^§��$�$P7§.0=+Ch�V^d�Á.k'H/*:M65.0I�.;7S_�^d�;.P'*8+7e;�)56]/�^dr($J"d^Qnq�04%45ª0s
w©�04P|-¤#^§ä0:+ABKj.kY�p[Kj.0¦P7>_�^yY��9^§ò-^§��$�$P7S�V^d�Á.k'H/*:M65.0I�.;7S_�^d�;.P'*8+7S.0=;C�­#^d�MI�KB'*)�7�nq�04%4%«%s
w©�M®�|W_�^d�;.P'*8�.P=+C�_�^yY��9^§ò-^§��$�$P7Y;�)>6]/	^\r�$	"d^d­����b7d�0x%x04�n�®@�%�0x5sJ^
w©�%�k|V�9^Q]g.0I�.0AF8@"t.0=+CÁ�M)+KB=MYg+3.0=*�X.0=+D+7e;�)56]/�^dr�$	"d^d�b$J'*'�7�����7S2025�02Rn�®@�0�%�5s
wñ®%®@4P|��V^�p�^�¤X:+&*<P$�&1'�7{KF=+�5â�AB$�G	'*&*8%I�.0D%=;$	'HKBG���=5'*$�&H.PG	'HKB8%=+/�.0=;C~ò#.0C+&18%=+KBGi�]'*&*:+GJ'H:+&1$,�+7{$�C�U56 ù ^

­TAF8%/1$07T�9^ap[8%=+=S.PGO)+KF$P7P{�^a�M)S.c?g7�­l.0IVU+&*KBC+D%$h�R8%=;8%D%&H.P,+)+/�8%=ê;�.0&1'*KFG	AF$B;�)56M/1KFG	/�7,+3:;G�AF$�.0&
;�)>6]/1KFG�/3.0=+CR­T8%/1I�80AF8%D06iª%ª�nÅ�04045ª%sJ^

wñ®%®%®�|��V^§p�^S¤T:+&1<0$�&�'c7&;�&*8%D;^e;Q.0&�'/+3:+G	AÅ^Y;�)56M/	^��-��7�®@40«Rnq�04%45�0sJ^
wñ®%®��k|��V^§¤T:+&*<P$�&�'[.0=;Ch_�^9�9^ Y�òW^S��$�$P7S��=>'�^9ä;^§�R8]C�^Y;�)>6]/	^-.�ý���7�®@40z5�inÅ�040402>sJ^
w©ª04P|W�O^Y{�^+�#¦	=S.0:+&�65.0=�� �/!$#&%F7d­l�����h­T8%ABAj.0Ud8%&H.k'HKF80=�7�;{)56]/�^9r�$	"d^d­0����7S402>�0�04%�hnÅ�0404%«5sJ^
wñ®@z%zP|��V^0�O^0�R8%<0$	$	"1� �2!$#&%F7t;�&*8]G�$�$	C+KF=;D%/�80ES'*)+$#®%®	'H)V¥�8%&*<>/1)+8%,�8%=�'*)+$P;�)56]/*KFG	/�80EdâQLMG�KB'*$�CÌ+(:+G�AB$JY

8%=+/	^:+[�]_��#r#�04045ªM7S�],+&*KB=+D%$�&	7;$	C�^+U56iò`YZ¥o^+ò3.0I�I�$	&�7c��^n]gAB$�Ud$�&	7+�-^©_`)+8%I�.;7;ò-^S�]GO)+I�KB$�C+$	=�7
.0&��#KB"d»á45ªM®@4;^¿�0x;®cxSwy);$�,MYZ$JL]|Å^

w©�0«P|W�V^Sò(8%AFA3� �/!$#&%F7e;�)56]/�^9r($J"d^d­0��ýS7§4%x5�%�04P2hnÅ�04%4%�%sJ^
w©�0�P|D{�^+â{KBGO)+I�.0=+� �/!$#&%F7e;�)56]/�^dr�$	"d^9­0���97S402>�%�P45�0rÚnq�04%4%«%sJ^
wyz%4P|D{�^+â{KBGO)+I�.0=+� �/!$#&%F7S.P&��[KN"d»¿4%«M®@4;»N®��%�%�+w =>:+G�A YZ'*);|Å^
wyz;®�|-rW^;_�^d­l.0)+KFABA3� �"!$#&%F7Y;�)>6]/	^9r�$	"d^§p4����7d�P«%402§n�®@�%«5ª%s�^
wyz5�k|-rW^;_�^d­l.0)+KFABA3� �"!$#&%F7S�#:+/�'H&*.0AÅ^§ä;^:;{)56]/�^-����7d�0«%402§n�®@�%«5ª0sJ^
wyz%zP|W�O^§­TAF8]$	'5� �"!$#&%F7S.0&��[KN"9»á4%«;®@�M»¿4P2+®@xSw =>:+G�A YZ'H)M|Å^
wyz020| ;�^§!�^§¤T8@?�I�.0=+� �/!$#&%F7Y+(:+G�Aq^e;�)56M/	^&;{&18MGP^d�M:+,+,;AÅ^	ý�ýrÿ�7+z5�0zSnq�04%4%z5s�^
wyz5�k|���^Sp�^+¤T:+&*<P$�&�'c7§$	'�^§.0AÅ^N7e;�)56M/	^dr($J"9^
	5���97§4%z5�%�P402hnÅ�0404%z5sJ^
wyz%xP|V��^§¤T:+&1<k.0&*C;'(.P=+C��d^§p�.0AFAB$	6%7�;�&*8%D;^Y;Q.0&�'c^Y+3:;G�AÅ^:;{)56]/�^-����7Sz;®�ª�nÅ�P4%45�%s�^
wyz5ªk|�]�^§ä08M8�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^§��$	'1'c^-����7�®��%�P4%4;®�nÅ�04045�%sJ^
wyz%«P|V��^§�3=;D5.0&*8�$J'(.0AÅ^N7e;�)56M/	^dr($J"9^d��$	'1'c^�ÿ��97�®%®��P4%4%z�nÅ�P4%4%x5s�^
wyz%�P|�]�^§ä08M8�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^
	5����7§4%z5�%�04M®�nÅ�04%40z5sJ^
w 254P|�]�^§ä08M8�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^
	���6�7§402>�%�04M®�nÅ�04%4P2>sJ^

�%�



w 2+®�|�]�^§ä08M8�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^
	�����7§45�0«5�04%�inÅ�04%4%�%sJ^
w 2>�k|-ò-^Sâ�D%KN65.0=h$	'3.0Aq7:;�)56]/�^dr($J"d77	�����7S45�%�0�0402RnÅ�0404%x5sJ^
w 25zP|W�V^S¤XKF/*$	AFABK\$	'3.0Aq^B7o;�)>6]/	^\r�$	"d^
	5����7§40z5�%�045�inq�04%4%z%sJ^
w 2%20|W�V^S¤XKF/*$	AFABK\$	'3.0Aq^B7;.0&��#KB"d»{4%«%4P2+^¿z045ª0�Sw =>:+G�A Y�$JL]|q^
w 2>�k|�]�^e;Q.0&1<�$	'3.0Aq^B7:;{)56]/�^dr�$	"d^
	����\7§4M®��%�04%«�nq�04%4%«%sJ^
w 25xP|-rW^;_`)+8%I�,+/*8%=h$	'3.0Aq^B7o;�)>6]/	^\r�$	"d^§��$	'1'c^-����7�®�ª045��nq�04%4;®�s�^
w 2>ªk|-ò-^Sp[$	=+KF¦	AFK9$	'3.0AÅ^N7e;�)56]/�^dr($J"d^7	�����7S4;®��0�0402hnÅ�P4%45ª%s�^
w 25«P| ;�^+�3I�U+&18%¦�$J?�KFG�¦g$J'#.PAÅ^N7e;�)>6]/	^9r�$	"d^8	�����7+402>�%�040z�nÅ�04%4%ª%sJ^
w 25�P|W�O^+�#¦	=S.0:+&�65.0=R$	'3.0Aq^B7S.P&��[KN"d»�4%«%402;^¿40202>ª+w =]:;G�ANYZ$JL]|q^
w©�04P|-p�^§­l.0&1It.0=�$J'(.0AÅ^N7e;�)56M/	^dr($J"9^d��$	'1'c^�ÿ
6�7�®@z;®c«%402hnÅ�P4%4%z5s�^
w©�M®�|-rW^+p[$0�[KB'H.�$	'3.0AÅ^N7:;�)56]/�^9r($J"d^§�b$J'*'�^-�-��7S40«5�04%4;®�nq�04%45�0sJ^
wñ®@4%xP|-��^§r�KF,+.0=+K�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^§��$	'1'c^�ÿ�ýS7§45�%�04045�inÅ�0404%z5sJ^
wñ®@4%«P| {�^o��^ ù $	C+80'H8@"i$J'3.0AÅ^N7+¤T:;AFAÅ^;80E�r�:+/1/*Kj.P=h�3Gc.0C\^S80E��]G�KF=;G�$5��ý§7§z%�0«hnÅ�04%4%ª%sJ^
wñ®@4%�P| {�^o��^ ù $	C+80'H8@"i$J'3.0AÅ^N7�nq­l�b�[�Á­T8%ABAj.0Ud8%&*.P'HKB8%=§sJ7].0&��[KN"9»á4%«%40�;^B®@�0x5��w =>:+G�A Y�$JL]|q^
wñ®%®@4P|��V^�p�^�¤X:+&*<P$�&1'�7{KF=+�5â�AB$�G	'*&*8%I�.0D%=;$	'HKBG���=5'*$�&H.PG	'HKB8%=+/�.0=;C~ò#.0C+&18%=+KBGi�]'*&*:+GJ'H:+&1$,�+7{$�C�U56 ù ^

­TAF8%/1$07T�9^ap[8%=+=S.PGO)+KF$P7P{�^a�M)S.c?g7�­l.0IVU+&*KBC+D%$h�R8%=;8%D%&H.P,+)+/�8%=ê;�.0&1'*KFG	AF$B;�)56M/1KFG	/�7,+3:;G�AF$�.0&
;�)>6]/1KFG�/3.0=+CR­T8%/1I�80AF8%D06iª%ª�nÅ�04045ª%sJ^

wñ®%®%®�|��V^§p�^S¤T:+&1<0$�&�'c7&;�&*8%D;^e;Q.0&�'/+3:+G	AÅ^Y;�)56M/	^��-��7�®@40«Rnq�04%45�0sJ^
wñ®%®��k|��V^§¤T:+&*<P$�&�'[.0=;Ch_�^9�9^ Y�òW^S��$�$P7S��=>'�^9ä;^§�R8]C�^Y;�)>6]/	^-.�ý���7�®@40z5�inÅ�040402>sJ^
w©�0«P|D{�^:;�$�=;=+$�&3.0=+CR�-^§�h8%/*$	AÅ7Y;�)56M/	^dr($J"9^8	5����7S45�%�%�P45�inÅ�04045�%sJ^
wñ®%®@zP|g_�^Y;f^:�{&H.0=S.M7d�9^+�V^§p#6>'*It.0=h.0=;Ch_TY��9^§ò-^§��$	$07Y;�)56M/	^\r�$�,\^-�-�
9�7�®c«02RnÅ�04%4045sJ^
wyx%4P|W�V^§�R.P'H/1:;65.0I�.;7S_�^d�;.k'H8�.0=+C�_�^yY��9^§ò-^§��$	$07Y;�)56M/	^\r�$�,\^�����ÿ�7�®@�0zRnq�04%45ª0sJ^
wyx;®�|W_�^d�9^ Y�ò-^+�b$	$07dä;^Y;�)56]/�^\­T8%=;E�^§�M$	&�^���ÿ�7S4;®��04M®@z�nÅ�04045ª%sJ^
wyx5�k|W_�^d�9^ Y�ò-^+�b$	$W.0=+CR�{^d­#^d�]I�KN'H)�7+ä;^Y;{)56]/�^8:;�
�b7d�;«0zRnq�04%45ª0sJ^
wyx%zP|D{�^ ù ^5­T);$	?g7M��^>��^�{�8%AFC;U9$	&*D%$	&�7 ù ^0â`^5��8�?g7].0=;C<��^�+3.0I�U+:�7c;�)56]/�^]r�$	"d^Qý=6-��7S®cz02>��n�®c�5�%ª%s�^
wyx020|V�9^ ù :+U+KB=+KÅ7=��^Y+3.0I�U+:�7+.0=+CB��^+¥�.P'O.0D0KF=�7o;{)56]/�^9r�$	"d^	ý�ý�ýS7§z5�P��n�®@�5�P«5sJ^

�0x



wyx5�k|-p�^Sp[&*$	GO)+/*$	AÅ7d!�^Sò3.0=+/1'*$�KB=�7d�9^�]g.0I�.0AF8@"d7+.0=;CR��^S_`KF.P'H8%&	7e+3:;G�AÅ^:;{)56]/�^§�4������7�®�2>��n�®@�%�0�5sJ^
wyx%xP|W�O^Y{�^+�#¦	=S.0:+&�65.0=�7&;�)56]/�^9r($J"9^d­>���\7§4M®��%�04%��nq�04%4%z%sJ^
wyx5ªk|-rW^+�{^M¥}.0AB<0$	&�7Y;�)56M/	^\r�$	"d^	ý?����7�®�ª%�0��n�®@�%x%�5s�^
wyx%«P|W�O^Y{�^+�#¦	=S.0:+&�65.0=�7e�V^§p�^S¤T:+&1<0$�&�'c7dò-^§â�D%KN65.0=\7+$	'3.0Aq^B7e;�)56]/�^dr�$	"d^9­@��ý§7S4;®��%�P4;®�nÅ�04045�%sJ^
wyx%�P|W�O^Y{�^+�#¦	=S.0:+&�65.0=�7e�V^§p�^S¤T:+&1<0$�&�'c7§$	'3.0Aq^B7o;�)>6]/	^\r�$	"d^d­0����7§402>�0�04;®�nÅ�P4%45�%s�^
w©ª04P|W�O^Y{�^+�#¦	=S.0:+&�65.0=R$	'3.0AÅ^N7§­l�����h­T8%ABAj.0Ud8%&H.k'HKF80=�7�;{)56]/�^9r�$	"d^d­0����7S402>�0�04%�hnÅ�0404%«5sJ^
w©ªM®�|�]�^§ä08M8�$J'#.PAÅ^N7S­l�����h­T8%AFAF.0Ud8%&H.P'*KF8%=\7o;�)56]/�^dr($J"d^§�b$J'*'�^-�-��7�®��0�04%4;®�nq�04%45�%s�^
w©ª%�k|�]�^§ä08M8�$J'#.PAÅ^N7S­l�����h­T8%AFAF.0Ud8%&H.P'*KF8%=\7o;�)56]/�^dr($J"d^d­�����7§4%z5�%�04M®�nÅ�04%40z5sJ^
w©ª0zP|�]�^§ä08M8�$J'#.PAÅ^N7S­l�����h­T8%AFAF.0Ud8%&H.P'*KF8%=\7o;�)56]/�^dr($J"d^d­0��6�7§402>�%�04M®�nÅ�04%4P2>sJ^
w©ªP20|-ò-^Sâ�D%KN65.0=h$	'3.0Aq^B7+­l�����h­T8%AFAF.0U980&H.P'*KF8%=�7�;�)56M/	^dr($J"9^d­@����7§4%�%�%�0402hnq�04%4%x%sJ^
w©ª%�k|V��^§�3=;D5.0&*8�$J'(.0AÅ^N7§­l�����h­T8%AFAF.0Ud8%&H.P'*KF8%=\7�;�)56]/�^9r($J"d^§�b$J'*'�^�ÿ
�97�®%®@�04%4%z�nq�04%4%x5s�^
w©ª0xP|�]�^e;Q.0&1<�$	'3.0Aq^B7S­l�b�[�R­T80AFAj.PU98%&*.P'HKB8%=�7�;�)56M/	^\r�$	"d^d­@�-�97§4;®@�%�04%«�nq�04%4%«5s�^
w©ª%ªk|-��^+�#=+C;KB"P.0=+KB/`$	'3.0AÅ^N7:;�)56]/�^9r($J"d^§pA�b7S2>��n�®c�5ªM®�s�^
w©ª0«P|V­T)�^§¤T$	&*D%$	&($J'3.0AÅ^N7:;�)56]/�^9�b$J'*'�^S¤�����7§«5ª�n�®c�5ªM®�s�^
w©ª0�P|g¥o^S¤l.0&�'H$	A�$	'3.0AÅ^N7:+(:+G�Aq^Y;�)>6]/	^9¤>����7S2>�0��n�®c�5ª0z5s�^
wy«%4P|W�V^ ù ^d�]'HKBAFAd$	'3.0AÅ^N7e;�)56]/�^dr($J"d^9pB����7§�0�hn�®@�0�%z5sJ^
wy«;®�|-rW^S­#^+¥}.0AB<0$	&($J'(.0AÅ^N7e;�)56]/�^dr($J"d^9pB� ÿ�7§�0x5ªM®�n�®@�%�02>s�^
wy«5�k|-��^+�#=+C;KB"P.0=+KB/`$	'3.0AÅ^N7:;�)56]/�^9r($J"d^§pC�
6�7d�P25�;®�n�®@�%�025sJ^
wy«%zP|V��^�]�^§ä08%=+$	/�$	'3.0AÅ^N7e;�)56]/�^dr($J"d^§�b$J'*'�^-�
�b7�®@z0�%«hnÅ�04%4045sJ^
wy«020|V!�^Y{W.c608%:R$J'3.0AÅ^N7:;�)56]/�^9r($J"9^d­>���f7§40z%«5�045�inq�04%4;®@sJ^
wy«5�k|V�9^Sr�8MGO<t$	'3.0AÅ^N7e;�)56]/�^dr($J"d^§�b$J'*'�^
��ÿ�7�®%®cz%��n�®@�0«5�%sJ^
wy«%xP|W�V^S��:+=;D�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^§��$	'1'c^
��6�7§ªM®@«hn�®@�%�%z5s�^
wy«5ªk|g¥o^Q]�^§¤T&*8]8%<>/�$	'(.0Aq^B7:+3:+G	AÅ^e;�)56]/�^d�C�
����7§�0x;®�nq�04%45�%s�^
wy«%«P|Vä;^+�#&1&*KB=+D0'H80=�7;¥o^d�R$	AF=+KN'HGO)+8%:;<d7dä;^;�V^S_�e18%=�7Y;�)56]/�^dr�$	"d^9­0����7S4%z5�%�P45�inÅ�04045ª%sJ^
wy«%�P|-rW^S�Á.0C+$J6�$	'(.0Aq^B7e;�)56]/�^dr�$	"d^d�b$J'*'�^�ÿ�ýd7�®@�%�04%45�inq�04%4%z%sJ^

�%ª



wy�%4P|V­#^dä;^S¤T$	U9$	<i$	'3.0AÅ^N7:;�)56]/�^9r($J"d^�üþý?��7d�%��n�®c�5ª0x5s�^
wy�;®�|V­#^dä;^S¤T$	U9$	<i$	'3.0AÅ^N7:;�)56]/�^9r($J"d^�üþý��97�®@x%�0z�n�®@�5ªP«5sJ^
wy�5�k|W_�^§ò38%&1=�$	'3.0AÅ^N7e;�)56]/�^dr($J"d^§�b$J'*'�^�ÿ
�97�®@�%�04%4;®�nq�04%4%x5s�^
wy�%zP|���^+_�.0C+$J"%8%/�65.0=Á$	'3.0AÅ^N7e;�)56]/�^dr($J"d^d­0����7§45�%�%�04%�inÅ�04%4%ª%sJ^
wy�020|���^Sâ�AB$	'H/1<>K�.P=+C*�X.;^�]�8%D5.0=�7?�X.0C�^ ù KB¦0^���ÿ�7�®@z%«�n�®@�%«025sJ^
wy�5�k|W�O^+�#¦	=S.0:+&�65.0=Á.0=+C ]�^§![D5.0=+$	/*/16%.0=�7>;�)>6]/	^9��$J'*'c^§¤D��� ÿb7+z%4%�hn�®@�0�%45sJ^
wñ®%®�ªk|Wp�^S��:+<P$V.P=+C�;f^d�FEÉ�C+KF=+D��M,;&*KF=;D%$�&`_f&H.0GJ'H/�KF=R�R8]C+$	&*= ;{)56]/*KBG�/#�0�;7bn�®@�5ªM®@sJ^
wñ®��0xP|-��^§r�KF,+.0=+K�$J'#.PAÅ^N7:+3:;G�AÅ^Y;�)56]/�^-G;������7d�0�04�nÅ�0404%45sJ^
wñ®��%ªk|��V^d�R8%<0$	$	"h$	'(.PAÅ^N7e;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^����b7�®��0�5�inq�04%4;®@sJ^
wñ®��0«P|��V^d�R8%<0$	$	"h$	'(.PAÅ^N7e;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^�����7�®@z5�%�inq�04%4%z%sJ^
wñ®��0�P|g�O^&{�^+�#¦	=S.0:+&�65.0=R$	'3.0Aq^B7o;{)56]/�^9r�$	"d^
	��
��7§4025�%�04;®�nq�04%45�%s�^
wñ®@z%4P|��V^d�O^9�R80<0$�$J"d7>��^dp�^d¤T:+&1<0$	&1'c7d$	'#.0Aq^B7Y;�&*8]G0^§80E�'H)+$W¥�80&*<>/*)+80,Á8%=h'H)+$ ;�)>6]/1KFG�/#80E�âQLMG�KN'H$�C

+3:+G	AF$	8%=�^e+#�M_��#r#�P4%45�M7S$	C�^SU56h�9^¿­l.0,+/1'*KFGO<§7e��^¿­T&*$	C+$07&;�^áâ�:+D%$	=+KF8+7©)+$	,MY�,+)SÃ045�M®��]®@x02+^
wñ®@z;®�|��V^§p�^S¤T:+&1<0$�&�'c7§$	'3.0Aq^B7o;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^���6�7S2>�%ª�nÅ�P4%45ª%s�^
wñ®@z5�k|��V^P�O^%�R8%<0$	$	"�.0=+CD�V^0p�^P¤T:+&1<0$�&�'c7]ä;^²;�)>6]/	^>­T8%=;E�^0�M$�&H��ÿ�7%4;®��04;®c��nÅ�P4%45ª%s�7á)+$	,MY�,;)§Ã045ª04M®@45�0x;^
wñ®@z%zP|��V^0�O^0�R8%<0$	$	"�$J'�.0Aq^B7t;�&*8]G�$�$	C+KF=;D%/�80ES'*)+$#®%®	'H)V¥�8%&*<>/1)+8%,�8%=V'*)+$É;�)56]/*KFG	/�80EdâQLMG�KB'*$�CÌ+(:+G�AB$JY

8%=+/	^:+[�]_��#r#�04045ªM7S�],+&*KB=+D%$�&	7;$	C�^+U56iò`YZ¥o^+ò3.0I�I�$	&�7c��^n]gAB$�Ud$�&	7+�-^©_`)+8%I�.;7;ò-^S�]GO)+I�KB$�C+$	=�7
.0&��#KB"d»á45ªM®@4;^¿�0x;®cxSwy);$�,MYZ$JL]|

wñ®@z020|��V^S�O^d�R8%<0$	$	"�$J'#.PAÅ^N7S.0&��#KB"d»{4%«%40�;^á2;®��0«Sw )+$�,]Y�,+);|q^
wñ®@4%xP|-��^§r�KF,+.0=+K�$J'#.PAÅ^N7:;�)56M/	^\r�$	"d^§��$	'1'c^�ÿ�ýS7§45�%�04045�inÅ�0404%z5sJ^
wñ®@45ªk|Wâ`^S��/*:;,98@"d7§,+&*KN"0.k'H$�G�80I�I�:;=+KFG�.P'HKB8%=
wñ®@4%«P| {�^o��^ ù $	C+80'H8@"i$J'3.0AÅ^N7+¤T:;AFAÅ^;80E�r�:+/1/*Kj.P=h�3Gc.0C\^S80E��]G�KF=;G�$5��ý§7§z%�0«hnÅ�04%4%ª%sJ^
wñ®@4%�P| {�^9�V^ ù $�C;80'H8@"�$	'�.0Aq^B7`nÅ­l������­T8%ABAj.0Ud8%&*.P'HKB8%=§sJ7�.0&��[KB"d»á4%«%4%�M^B®��Px5��w =>:+G�A Y�$�LM|q7a.0G�G	$�,;'*$�C~U56

;{r`­#^
wñ®%®@4P|��V^�p�^�¤X:+&*<P$�&1'�7{KF=+�5â�AB$�G	'*&*8%I�.0D%=;$	'HKBG���=5'*$�&H.PG	'HKB8%=+/�.0=;C~ò#.0C+&18%=+KBGi�]'*&*:+GJ'H:+&1$,�+7{$�C�U56 ù ^

­TAF8%/1$07T�9^ap[8%=+=S.PGO)+KF$P7P{�^a�M)S.c?g7�­l.0IVU+&*KBC+D%$h�R8%=;8%D%&H.P,+)+/�8%=ê;�.0&1'*KFG	AF$B;�)56M/1KFG	/�7,+3:;G�AF$�.0&
;�)>6]/1KFG�/3.0=+CR­T8%/1I�80AF8%D06iª%ª�nÅ�04045ª%sJ^

wñ®%®%®�|��V^§p�^S¤T:+&1<0$�&�'c7&;�&*8%D;^e;Q.0&�'/+3:+G	AÅ^Y;�)56M/	^��-��7�®@40«Rnq�04%45�0sJ^
�0«



wñ®%®��k|��V^§¤T:+&*<P$�&�'[.0=;Ch_�^9�9^ Y�òW^S��$�$P7S��=>'�^9ä;^§�R8]C�^Y;�)>6]/	^-.�ý���7�®@40z5�inÅ�040402>sJ^
wñ®%®@zP|g_�^Y;f^:�{&H.0=S.M7d�9^+�V^§p#6>'*It.0=h.0=;Ch_TY��9^§ò-^§��$	$07Y;�)56M/	^\r�$�,\^-�-�
9�7�®c«02RnÅ�04%4045sJ^
wñ®%®�ªk|Wp�^S��:+<P$V.P=+C�;f^d�FEÉ�C+KF=+D��M,;&*KF=;D%$�&`_f&H.0GJ'H/�KF=R�R8]C+$	&*= ;{)56]/*KBG�/#�0�;7bn�®@�5ªM®@sJ^
wñ®%®��k|W�W^S_`)+8%I�.;7+��=5'c^dä;^d�R8]C�^Y;�)56]/�^-G;�
6b7d�P«%4�nÅ�04045�%sJ^
wñ®%®@xP|g�-^;�#=;KF/*8@"]KFGO)\7Sâ`^+]�AF$	I�,;'�7M�-^S�;.P&H.0=5'H/1$	"�.0=+C��-^M_`)+8%I�.;7+â�:+&	^e;�)56M/	^§ä;^IG;�
�b79®%®%®�nÅ�P4%45�%s�^
wñ®%®�ªk|Wp�^S��:+<P$V.P=+C�;f^d�FEÉ�C+KF=+D��M,;&*KF=;D%$�&`_f&H.0GJ'H/�KF=R�R8]C+$	&*= ;{)56]/*KBG�/#�0�;7bn�®@�5ªM®@sJ^
wñ®%®@«P|-ä;^S�-^&{g8%I�$�¦�_f$�e1$	C+8%&(.0=+CRâ`^d![/*$	'�7Y+3:+G	AÅ^e;�)56]/�^�G;�
6-6�7+2;®@zhn�®@�%�0x5sJ^
wñ®%®@�P|-ä;^d­#^Y+3.0GO)+$�&($	'(.PAÅ^N7e+3:+G	AÅ^e;�)56]/�^�G;�����b7§�P45��nÅ�04%4045sJ^
wñ®��04P|W��^���^d�h:+&*,+)56h.0=;CÁä;^ Y���^§�f.PD%$	'�7§p(�=;<+(���(Y��o;{ò=+�Y��%xkYH®@4;^
wñ®��M®�|�¥o^§r�8%Ud$�&1'*/(.0=+Ch�V^Sr(.0<08P'H8@"P.08+7dä%���[¤aYZ_�ò�Y��5ª�Y�4M®%^
wñ®��%�k|�¥o^§r�8%Ud$�&1'*/(.0=+Ch_�^d!�$	C�7Y;�)56M/	^dr($J"9^
	���ýS7§45�%�%�P4;®�nÅ�04045�%sJ^
wñ®��0zP|-��^§ò(KF&*.P'O.;7:+-^Q]g.P'H.0D%KF&1K�.0=;CR_�^S_�.0<k.0<>KÅ7e;�)56]/�^dr�$	"d^8	J���97S4%zP25x%4;®�nq�04%4%z5s�^
wñ®��P20|g�-^ ù KNLi.0=+Chò-^S�3&*$�=;)+8@"%$�Aq7dâ{:;&�^Y;�)56M/	^9ä;^�G;�-��7�®%®@�inÅ�04%4%�%sJ^
wñ®��%�k|g�-^�]gKB/1?T.0=+C+);K�$	'3.0AÅ^N7§ä;^e;�)56]/�^\­T8%=;E�^d�M$	&�^-��ÿ�7S4;®��P4;®@«hnÅ�04045ª%sJ^
wñ®��0xP|-��^§r�KF,+.0=+K�$J'#.PAÅ^N7:+3:;G�AÅ^Y;�)56]/�^-G;������7d�0�04�nÅ�0404%45sJ^
wñ®��%ªk|��V^d�R8%<0$	$	"h$	'(.PAÅ^N7e;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^����b7�®��0�5�inq�04%4;®@sJ^
wñ®��0«P|��V^d�R8%<0$	$	"h$	'(.PAÅ^N7e;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^�����7�®@z5�%�inq�04%4%z%sJ^
wñ®��0�P|g�O^&{�^+�#¦	=S.0:+&�65.0=R$	'3.0Aq^B7o;{)56]/�^9r�$	"d^
	��
��7§4025�%�04;®�nq�04%45�%s�^
wñ®@z%4P|��V^d�O^9�R80<0$�$J"d7>��^dp�^d¤T:+&1<0$	&1'c7d$	'#.0Aq^B7Y;�&*8]G0^§80E�'H)+$W¥�80&*<>/*)+80,Á8%=h'H)+$ ;�)>6]/1KFG�/#80E�âQLMG�KN'H$�C

+3:+G	AF$	8%=�^e+#�M_��#r#�P4%45�M7S$	C�^SU56h�9^¿­l.0,+/1'*KFGO<§7e��^¿­T&*$	C+$07&;�^áâ�:+D%$	=+KF8+7©)+$	,MY�,+)SÃ045�M®��]®@x02+^
wñ®@z;®�|��V^§p�^S¤T:+&1<0$�&�'c7§$	'3.0Aq^B7o;�)>6]/	^9�l'*8%IR^:+3:+G	AÅ^���6�7S2>�%ª�nÅ�P4%45ª%s�^
wñ®@z5�k|��V^P�O^%�R8%<0$	$	"�.0=+CD�V^0p�^P¤T:+&1<0$�&�'c7]ä;^²;�)>6]/	^>­T8%=;E�^0�M$�&H��ÿ�7%4;®��04;®c��nÅ�P4%45ª%s�7á)+$	,MY�,;)§Ã045ª04M®@45�0x;^
wñ®@z%zP|��V^0�O^0�R8%<0$	$	"�$J'�.0Aq^B7t;�&*8]G�$�$	C+KF=;D%/�80ES'*)+$#®%®	'H)V¥�8%&*<>/1)+8%,�8%=V'*)+$É;�)56]/*KFG	/�80EdâQLMG�KB'*$�CÌ+(:+G�AB$JY

8%=+/	^:+[�]_��#r#�04045ªM7S�],+&*KB=+D%$�&	7;$	C�^+U56iò`YZ¥o^+ò3.0I�I�$	&�7c��^n]gAB$�Ud$�&	7+�-^©_`)+8%I�.;7;ò-^S�]GO)+I�KB$�C+$	=�7
.0&��#KB"d»á45ªM®@4;^¿�0x;®cxSwy);$�,MYZ$JL]|

wñ®@z020|��V^S�O^d�R8%<0$	$	"�$J'#.PAÅ^N7S.0&��#KB"d»{4%«%40�;^á2;®��0«Sw )+$�,]Y�,+);|q^

�0�



wñ®@z5�k|-��^á¤T$	AFAFKB/�7S$J'c^á.0AÅ^bnq­l�����Á­T80AFAj.PU98%&*.P'HKB8%=§s�7o;�&*8]G�$	$�C+KB=+D%/(80E�+#�M_f�[r3�04%402�?T80&*<>/*)+80,}79�Á.0&*GO)
�P2PY��%ªM7]�04%4P2+7�{g&1$�=+8%U;AF$07 ù &H.P=+G�$P7]¥�8%&*ABC��]G�KF$	=5'HKB�+G07]$�C�^]U56�ä;^ Yg;f^]¤T8MG	¸>:+$	'�7���^r]�:+¦	=+$	'*/*8@"d7Sp�^
r($	U+&*$J6%$	=+C�7b®@z%�;^

wñ®@z%xP|-��^§¤T.P'*'H.0D%AFKB$�&1KÅ7]$	'c^§.PAÅ^:;�)56]/�^9r($J"d^§�b$J'*'�^-�
�97�®@ª%�04%45�inq�04%4;®@sJ^
wñ®@z5ªk|-�9^d�>'H&H.P:+GO)�7§$	'�^S.0AÅ^N7ñ;{)56]/�^dr�$	"d^§��$	'1'c^N7§.0G�G	$�,;'*$�C�7§)+$	,MY�$�LSãP45�04%«%4045�M^
wñ®@z%«P|W�W^S_`)+8%I�.;7+��=5'c^dä;^d�R8]C�^Y;�)56]/�^-G;�
6b7d�P«%4�nÅ�04045�%sJ^
wñ®@z%�P|-­#^+¥�:�7S$	'�^§.0AÅ^+â{:;&�^Y;�)56M/	^9äKG;����7Sz;®�ª�nÅ�P4%45�%s�^
wñ®c254P|���^S�#/*/*.P�S&1KÅ7S$	'�^§.0AÅ^N7:;�)56]/�^9r($J"d^§�b$J'*'�^�ÿ�6�7§�0�%�04%4;®�nq�04%4%z5s�^
wñ®c2+®�|-ä;^S�3)+&*$	=+/�7§$	'�^§.0AÅ^N7:;�)56]/�^9��$	'*'�^�9����
��7�®@ª0zhnÅ�04%4%�%sJ^
wñ®c2>�k|-ä;^S�3)+&*$	=+/�7§$	'�^§.0AÅ^N7:;�)56]/�^9��$	'*'�^�9����	ý+7S2%�Rnq�04%4%z%sJ^
wñ®c25zP|-��^�]�80'*:+AFAF.;7;$J'c^§.0Aq^B7o;�)>6]/	^\��$	'1'c^
9�������7§x%zhnÅ�040402>sJ^
wñ®c2%20|�¥o^§�b.0=+D0D5.0&1'*=+$�&	7+$	'�^§.0AÅ^N7e;�)56]/�^dr($J"d^9��$J'*'c^
�
�97§45�0�04%4;®	YH®�nÅ�P4%4;®�s�^
wñ®c2>�k| ù ^§ò3.0&1'*$�&	7+$	'�^§.0AÅ^N7e;�)56M/	^d�b$J'*'�^�95��6	ýS7§�%�P�Rn�®@�%�5ª0sJ^
wñ®c25xP|g�-^§¤T&H.0D0)+KF$	&*KÅ7M$	'�^§.0AÅ^N7:;�)56]/�^9�b$J'*'�^�9��-���\7S25xhn�®@�%�5�%s�^
wñ®c2>ªk|-­l.0IVU+&*KBC+D%$g¤T:+U;U+AF$W­T)S.PI�U9$	&/{g&18%:+,�7e;�)56]/�^dr�$	"d^b®��%�M79®c2>ª%ª+n�®@�%x5ª0s � �#¤l¤lò3ò[� ­T8%AFAF.0U98kY

&H.P'*KF8%=\7:;�)56M/	^dr($J"9^b®�ª0�M7\®@x0x%�hn�®@�%x0«5sJ^
wñ®c25«P|-��^§r�KF,+.0=+K�.0=;CÁâ`^ñ+-^&{�8%AF8@"P.0GO)�US.0/1$�Ch8%=�;f^§­T8%&�"MKB/*KB$�&*8�$J'#.PAÅ^N7e+3���õ�4�
����7bn�®@�%�02>sT2%z%z;^
wñ®c25�P|-­l�����d®�� ù .0/�'3��­
wñ®��04P|W��^+¥o^+¥vKB'*AF8@?g7;$J'c^§.0Aq^B7:;{)56]/�^d��$	'1'c^�9������h2>ª0�hn�®@�%�5�0sJ^

x%4


