
���������
	����
�������������������
����� �"!$#����%!&��	'�
�(���)	��+*)���
�(����� ���,���-�/.
�102���3�/�4	����65��7��.98;:=<>!

?'@�A�B�C�DFEHG�@ I
@KJLB�M�C4DNEPORQTSU@ I
@'V�W�X�Y[Z[DNEL\L@ ]T@(^�W[_RZa`�baDNEROdc=e,@K\gfihjB/bkhlD mnSU@ Go@(]
X�f[pq`rD m�sne,@ ?'@']
pqfi_Rt�fiC�D mRuLI)@']
CKvwhxfiCybPD z
e{@4])C�Y�M�h|CKW[}|~�D mU��@(]�`kf���f[��h|�KM�W[�4D ck��SU@�]
`k_Rt�fiC�D mRunSU@�])B'X/h�bPD z�\L@�])BKY[Zr_PD zn�=@o]
��fi��hjf[C4DNE���Go@��$fi_R_kW��HDNE�z

e,@o�$f�bkbRfiY�}|hjZr_RhlD mHJ�@o�&Zafi_�X�D c�EHe,@(�&Za��b�f[`kW[Y�}|B4DNE��"@o�&Zr_kbkW[�a�rhlD cRmT�=@(�&hxfiCKv�M�hlDNE��n]T@FGo@(�&hx`�Za}|}jhlD mksUGo@��&W[hxfi_RhjC�W��oD cks
��@(�&W�`�bkZaX4D ck� Go@(��W�BKv�M�hjY[C�toD E�uH� @(��_�f[X/��W[_�X�D �HVn@o��_�fiC���W[_�X�D E�m �"@ J�@'�&_kW�W���`aD mkz Go@(�&B�Zr}|bkpqfiCKC4D m �T�n@ Vn@o��BK_k��Zr_kbaD mkz

?'@ � @(�&fi}xfi_�vwW'D cR��Vn@FGo@o�&f[_kpqfiC�D cR�L��@o�&fi_RCKfiMKf[C4D �H��@o��ZwbkhjCKfKDFE��H��@(��hxvwhxfiCKh�DNE���@ � @(��W[}jZ[D mk�T]T@(��W�}|Zap�f[C4DNE7sT?'@(��W[CKC�Zr}j}|toDNE��
Vn@���W[_�X�`aD mRzaOR�L��@���W�_k��hx`�hjZr_RWKD mHVn@4��_�fi�K�4D m � �=@���_�fiCKC�Zr}j}�D �=?'@4��B�p�pUhjC�Yy`rD m�s�I)@(V
ZqG/f[CKv�bRhj`aDFE�� � @oV�Z=��h�b�f�D m

��@ �=@(V
ZaYib�tyfi_RZrC���WKD mkz � @ ]T@oV
Zap�h|_�v�M�t�fiC�D mRuT�T@oV�ZrC�hj�r}jh�D cRu=��@N��@oV
ZaC�C�hx`rDNE�znJ�@ �n@'V�MKfi_Rpqf��&f[_RXKfiC�Z�DFEL��@oV���f[}jf[}|hlD mRm
?K@KV�W[p�hjC�Y[W'D mRzHVn@'V�W[B�Y�M�b�toD u�OlmRzT��@KV�_�fiY[W���h|bR`Rv�M4DNE�z�e,@'V�B�Y�Y[Zr_PD �=Go@'V�tybkpqfiC4D cRuTe,@'I�v���MKfiBK`kZ[DNE�s�AU@ �n@'I���_kZapUZaC��[W'D cks
�=@'I�Y�h|tyfiC4DNE�sLJ�@FGo@KI Y[hjt�f[C4D mRu���@'I }|W�BKf[X�_kM�hj_Rh�D u�OdmRzH]T@'I p���}�D mksT��@'^'fi_RM�hlD z � @'^Kf�bRZrp�hlD m � � @ ?K@'^�ZrBKZr_R�Kf[v�M4D � ?'@K^ghjvrZrC�ZPviD mk�
J�@K^ghx`k`kB�p�D cRmT]=@'^�_RZrt��(Zr_RY[Za_aD mkz��n@'^�_RW[}jW��oD mksH�T@(^�B�CK`�bkZaC4DNE7s�Go@ ?'@'SLfi�gDNE�c=e,@(SLf[h�DNEkELSU@oSLf���fi}jhjf[C4D mRuL�=@ ��@(SLf���_Rh|}jW��oD cks
G�@(S�hj}jf�X�D cRm=SU@ ��@(S�hj}���W�t�}jZ[D mkcHJ�@ ��@oS�h|W���f[C�ZwbkbkhlD c�EL��@'S�hj_Rf[_RX4D mRmHI)@oS�W[}jW���fibRv�M4D cRz=��@  �@N¡n@'S�W[_�X/W�C4DFE � J�@ ]T@(S�_Rh|¢�W�ZaC4DFE�s
e,@(S�B�hxX�f[}�DNE�u=e,@(S�B�hj}j}|W'D mRmT��@(S�B�WKD mkzT�=@(S�t�B�_���t�f[C4D mkzn��@'�
f[X���hjX�f[��hj`aDFE�uTVn@'��fiCKvrW�v��oDNE7sn?K@K��fi_�X/hjZ[D uHV=@o�)ZPX�X/}jZ[D u�OlmRz

��@K�
Zrhjp=�(Zr_RYKD E�� ^&@ �"@'�
Zr_�`�pqfiC�D cR� J�@K�)hxv��/`rD ck� � @ Go@'�)hxv���`aD c�� e,@'�)W[}|bk_RW[��D cR� ?K@��
B4D m�s ��@ I)@'�)t/X/Zw£¤�;_khjY[MybaD E e,@ e,@� ¤bkW'D mRz
Vn@(?�ZrCK�yhjCK`aD mR�TJ�@o?[W�W'D m � ��@'JLZah�bRM4D mkzn?K@ �T@oJLZr}j}|ZatoDFE�c=e,@(JLMKfiC'X�fi��Zr_PD c � OdmRz=J�@ An@oJLh|p�D ckunJ�@'JLhjp¥D cRcT�"@oJLh|p�D ckc
]T@�JL}|Zah|C�DFET^�@ ?'@(JL}jZrhjC4D mkz�O��n]=@ �n@(JL}jh|p�ZaC��[W'DFELe{@oJL}jBK`kpqfiC4D m�sne,@(JLWy`k`kW��oD cksT��@ �T@�JL_�fip�Zr_PDNE7�wO�mRzHAU@�JLBKfiC�Y'DFE�s
?'@'JLBKM�C4D m�s�?K@o��f�v�M�C�hjZwbPD � ?'@ e,@(�¦fiY�ZwbaD z=Vn@o��f��3_RZrCKvrZ[D c��nSU@ ]T@���Zr�/`�hjC4D c�sUJ�@'��W[B���f[v�MKh|C�Z�D mR��Od� � @ �"@(e§f���W[_PD mkc

?K@ ?K@'e¨fiCKf[�oD mRzT��@'e¨f[_Rv�MKf[CKX�D zHGo@Ke¨va])}jZrZr_PDNE�zH?'@ �"@N��@'e§vr�
f[���4D � ?K@'e¨vP�&f[_�bRMytoD m � ��@ ]T@Ke¨Zav���h|CKYKD mkzHe,@ Vn@'e©ZP`�b�f�t[Zr_PD mkz
��@ ]T@oe©Zat[Zr_PD � � @oe©h|CKZrMKf[_�bPD m � e,@oe©hj_Rf[�rh|bRfKDFE�� � @oe©hx`���hjp�ZrC4D c��n�=@oe©W[��ZrZa�(D cRz=Go@�e©W[_R_RW��HDFE�uL�=@oe©BKvavwh|��W[_�f�DNE��

?'@'e©B�Za}|}jZr_PD ckun��@ An@'e¨B�_k�KMytoDNE��nSU@ Go@oe©B/b�v�M�}jZr_PD m�EL?'@'�
f[�'W�}|h|bRf[C�WKD mksnGo@N¡n@'�)Za}j`kW[C�DFE�c=Go@(�)hxvrvwW�}jf[h�DNE��=SU@'�
hjvrB�}|ZP`kvrB4D ck�
��@K�
hjvr�rt��(W[_RB��oD mRz � @ ]T@K�
h|tyfi�rW��oDNE�e,@K�)W��af[_aD mkzHSU@ �=@�¡nª � hjZr}j}jt(DNE��He,@ G�@o¡�MKf[CKX���fiC�tyfiC4D mku�]T@�¡����(Zr_PD cR�He,@(¡�`R`�hj�(ZrC���WKD ckz
J�@(�«fi_R�oD cRc�An@'�«fibkW�hj`aD mRmTSU@ ]T@'��ZrbkZa_R`kW[C4D ck�=Go@'� M�h|}jhj�K`rDNE��T�T@(��hj�yC�t�B��oD c�s=Vn@'��W/vafiC�hxviD m � ¡n@(��W[Y�W[_RZr}j�[WKD cks�I)@(��W[}j}|hlDNE��

��@ e{@���_RZrZaX�W[p�D mRm ?K@ �"@���_RhjvrZ[D � Vn@���_RWibRW[�(W[�(Za`RvwB4D E � � @ e,@'¬�hjC4D E ��@ ]T@ � fiB�Z�D E���O�mRz SU@ � hxvrvrf[_RX�h�D E�z SU@ � hxvrvrWKD m e{@ � h|�'fiC�hlD m
��@ SU@ � h�b�v�M�h|Z�D �=G�@ � W/v��oD ck�T^&@ � W[C'v�M�ZwbkbkhlDFE��H��@ � W�`R`kh�DNE��HVn@ � W��3CybR_kZaZ[D ckmL��@ V=@ � B���hjC4D mRcHJ�@'G/f[�'W�B�_RW��(DNE�cL��@ �"@'G/f[}|Yyf[X/W'D c �
�=@(G�fi��B�CKZrC���WKD mHe,@'G/f[_kYy`�tyfiC4D mku � @ ]T@oG/v�M�B�pqf[v�M�Za_aD � �=@FGo@(G/Zr_RW��(D cks�AU@ SU@oG�MKf[_Rf[��hjf[C4D mkuH?'@'G�MKf��HD ck�=Go@ e{@(G�M�B���fi}jW��oD cks
G�@(G�hjp�h|W�CKf�bkbkWKDNE��H]T@(G/��f[�'Za}|hjC4D ckmnI)@FGo@'G�p�h|bkM4D mRz=��@N��@'G�p�h|bkM4D m � \L@(G/pUh|bkM�D cR�TVn@  �@oG�W[�(Zr_PD �=��@'G�W�_k_RZr}j}lD ck�Te,@(G/��_Rf[�[Za_aDNE�c
G�@'GybkZa�KfiC�tyfiC4D mku�O¤EL��@'GybRW[}jZr_PD mks=Go@(\¦f�t�}jW[_PD m�E�V=@(\�ZPX/Za`Rv�M�hlD mRmH­T@(\$M�W[pqf�D mRz � @'\$M�W�p��K`�W�C4D ckuH� @'\¦W�X�W[_PD � \L@ An@'\¦B�C�Y'DFE�s
��@K\�BK_aD mkm=e,@ ^&@���h|CKZrt�f[_RX4D mR�H]T@���}jf�`k`kW��oD cksHJ�@��®fiC�Y'D m � ��@ ��@��¯Zah|C'`�bRZrhjC4DFET�T@��;Zr}j}jZr_PDFE�c � @��;Zr}x`kM4DFE�s=Vn@ ��@K�¯ZatyYyfiCKX4D mRz
Go@/�°M�hx`kCKfiCybaD mRm�e,@/�°h|bk��W��)`���hlD mksLI)@y�¯W�}|hjC4D mkzLe,@ �T@/�;W�W�X4D mRzL]T@�A�ZrY�C�Za`k�$fi_�fiC4D mkz
��@'±oMKfiC�Y'D cRm
?'@K±(MKf[WKD ckm�fiCKX�±g@K±(M�W�BKckm

² \$MKZ³�&��]�G´��W�}|}xfi�(W[_�f�bRh|W�C'µ
¶a·«¸N¹qº)»a¼�½x¾�½�»a¾>¿'¾�½xÀaÁkÂkÃ�½xÄÆÅrÇ$º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�ÄL»lÊHËgÌ�ÅaÃ�½�ÍRÃ�Ç$Î)»rÂxÊ�»a¸ ÏÑÐaÒÔÓ�Õ�ÖaÓi×aÇØ¿KÙ[Ò

ÚiÛ Ák¾yÄ�ÁkÂ�Ê�»aÂ�ÒgÈ�È/¸ ½�Á�¹nË¦ÌiÅaÃ�½�ÍRÃHÙ�ÄÆÜ�¹a½dÁkÃ�Ç Ý(»aÜi½xÃ�½�Ér¾/É¨Þ�Á7Í�Ì°¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅaÇ ß�ÜiÃ�Äd»r¾yÇ Ý(ÒáàPârÓ�àwÓPÇU¿KÙ[Ò
ãkä Ã�ÄÆ½xÄÆÜiÄd»TÎ)É�å�½Æ»a¾/ÉP¸�Á�¹a½�æ¦½jÃ�½ÆÍ�É�Î&ÜyÍ�¸�Á7ÉaÂ7ÁkÇ�Ù�Á7åR½�»r¾�Á�¹a½ ç Ák¾�»aÀrÉqÁ3º$½ È[ÉaÂ�ÄÆ½x¼TÁk¾�Äd»U¹a½oæ¦½xÃ�½�Í�Én¹�ÁR¸x¸7èj¿K¾y½xÀaÁkÂ�Ã�½xÄiéÉaÇ�âPê�âRë/êqç Ák¾/»aÀrÉrÇ ä ÄdÉP¸ Å

ì Ò Â�½�å�»a¾/ÉqÙyÄdÉaÄ�Á¨¿'¾�½xÀaÁkÂkÃ�½xÄÆÅrÇ�º
Á�È[ÉaÂkÄÆ¼HÁk¾yÄ)»lÊ�Ë¦ÌiÅrÃ�½ÆÍRÃTÉa¾/¹UÒ&Ã�ÄÆÂ¤»a¾/»r¼�ÅrÇTÞ�Ák¼&È�ÁkÇ«Ò$í{î�ÖaÓ�î[àwÇn¿'ÙiÒ
ïPÛ'ð ÒáÙ�É�Í�¸NÉaÅrÇ
º�Ò Ë¦Î ä Ò3ñ�ÙiË¦Ì�Î&Ç�æ�×�â�âP×�â;ç�½ ÊRñdÃ�ÜiÂkñ�ò(ÀaÁkÄÆÄ�Á Û Á7¹�Á7óaÇ)æ�Â7Éa¾�ÍkÁ

ô ¿'¾�½xÀaÁkÂ�Ã�½jÄÆÅ�»¤Ê Û ÉP¸ ½ Ê�»rÂk¾�½�ÉnÉrÄ�Ý(»aÃ$Ò ¾iõ�ÁR¸�ÁkÃ�Ç4º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä&»lÊ$Ë¦ÌiÅaÃ�½�ÍRÃ
Ér¾/¹TÒ&Ã�ÄÆÂ7»a¾�»a¼�ÅrÇ�Ý(»aÃ$Ò ¾�õ�ÁR¸�ÁkÃ�Ç Û Ò+×�ö�öP×�Öañ¤âPÖRë�àwÇH¿KÙ[Ò
÷ Û ÉaÂk¾/Á�õa½dÁTø¥ÁR¸x¸N»a¾ù¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅaÇ&º
Á�È[ÉaÂ�ÄÆ¼TÁk¾yÄ�»¤Ê�ËgÌ�ÅaÃ�½�ÍRÃ�Ç�Ë�½xÄÆÄÆÃkúRÜ[ÂÆõwÌiÇ$Ë'ÒáâPÖrÓ[âaÕPÇq¿KÙ[Ò

û�Û ÉaÄjÌ�»P¸ ½ÆÍ§¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅ�»lÊ�Ò ¼HÁkÂk½ÆÍ�ÉrÇ�º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä
»¤Ê
ËgÌ�ÅaÃ�½�ÍRÃ�Ç�üUÉaÃ¤Ìi½x¾�õaÄd»a¾¨º
ý Û ý�Ç Ó[ö�ö�êkë�Ç�¿KÙ[Ò
þ Û ÌiÂk½jÃ�Äd»�È�ÌyÁkÂ�Î
Ákÿ�È[»aÂ�Ä¥¿K¾y½jÀaÁkÂkÃ�½xÄÆÅrÇ
Î)Ákÿ�È[»aÂkÄ)Î
Ákÿ4Ã�Ç¥ÐrÒ Ó�Õiê�öPêrÇ¥¿KÙ[Ò

¶�� Û »P¸x¸�Á�õ�Á=»¤Ê¨ü=½Æ¸x¸ ½ÆÉa¼ Éa¾�¹qø�ÉaÂ�ÅrÇ º�Á�È[ÉrÂkÄÆ¼HÁk¾yÄ�»¤Ê
ËgÌ�ÅaÃ�½�ÍRÃ�Çqü=½Æ¸x¸ ½�Éa¼�ÃkúRÜ[ÂÆõaÇnÐrÒ Ó�Õiâaî[à�Ç�¿'ÙiÒ
¶7¶�¿'¾�½xÀaÁkÂ�Ã�½jÄÆÅ©»¤Ê Û »r¾y¾�Á7ÍRÄÆ½�ÍRÜiÄÆÇ$ËgÌ�ÅaÃ�½�ÍRÃTº�Á�È[ÉaÂ�ÄÆ¼TÁk¾�ÄÆÇ�Ù�Äd»aÂkÂ�Ã�Ç Û Þùö�êwÓ[êP×aÇ-¿'ÙiÒ

¶�Ú�º$Ü�Ï�Á®¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅaÇ3ËgÌ�ÅaÃ�½�ÍRÃ���¸N¹�õ�ý1Þ$¿�Î�Ý4Ç&º$ÜiÂ�Ì�Ér¼�Ç3Î Û Ó�àPàPö�êrÇ�¿'ÙiÒ
¶¤ã º�Á�È[ÉrÂkÄÆ¼HÁk¾yÄ3»lÊ)ËgÌiÅrÃ�½�ÍRÃHÉr¾/¹=Ò&Ã�ÄÆÂ¤»a¾/»r¼�ÅrÇ ð ¹a½x¾�úRÜ[ÂÆõwÌ³¿K¾y½jÀaÁkÂkÃ�½xÄÆÅrÇ ð ¹a½j¾/úRÜiÂ�õwÌ ð�� ×�Õ���íKÇH¿K¾y½xÄ�Á7¹�	)½x¾�õ�¹�»a¼

¶dì�æg¸N»aÂ�½�¹�É ä ¾yÄ�ÁkÂ�¾/ÉaÄÆ½Æ»a¾/ÉP¸n¿'¾�½xÀaÁkÂkÃ�½xÄÆÅrÇ�øØ½ÆÉa¼�½xÇ3æ�Ý1Õ�ÕiâP×P×aÇ©¿'ÙiÒ
¶7ï�æg¸N»aÂ�½�¹�É-ÙyÄdÉaÄ�Á;¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅaÇ&º
Á�È[ÉaÂ�ÄÆ¼TÁk¾yÄ�»¤Ê�ËgÌiÅrÃ�½�ÍRÃ�ÇTÞ/ÉP¸x¸NÉ�Ì�ÉaÃ�ÃRÁ�ÁkÇ&æ�Ý°ÕPÓ�ÕiöPêrÇØ¿'ÙiÒ

¶7ô ç Á7»aÂ�õ�Á¨ü�ÉaÃ¤Ìi½j¾iõaÄd»a¾ù¿'¾�½xÀaÁkÂ�Ã�½jÄÆÅaÇ�º
Á�È[ÉaÂ�ÄÆ¼TÁk¾yÄ�»¤Ê
Ë¦ÌiÅrÃ�½ÆÍRÃ�ÇUü�ÉaÃ¤Ìi½j¾iõaÄd»a¾©º�ý Û ý�Ç�Ó[ö�öPÖaÓ�¿'ÙiÒ
¶�÷ ¿'¾�½xÀaÁkÂkÃ�½xÄÆÅ§»lÊ©ç�¸NÉaÃlõ�»aÿ4Ç�ç«¸NÉaÃlõ�»aÿÔç�ârÓ§î�
�
�ÇØ¿K¾y½xÄ�Á7¹
	)½x¾�õ�¹�»a¼

¶¤ûRä Ã�ÄÆ½jÄÆÜ[Äd»nÎ3É�åR½�»a¾�ÉP¸�ÁH¹a½�æ¦½xÃ�½�Í�É=Î&ÜyÍ�¸�Á7ÉaÂ7ÁkÇ«Ý'É�ú�»aÂ7ÉaÄd»rÂk½«Î)É�å�½Æ»a¾/ÉP¸ ½«¹a½¦æKÂ7ÉrÃRÍ�ÉaÄÆ½jÇ«Ë ýd· ý¦âaÕPÇ&ö�ö�öRëPë�æ�Â7ÉaÃkÍ�ÉaÄÆ½xÇ ä ÄdÉP¸ Å
¶¤þ ä ¾yÃ�ÄÆ½xÄÆÜiÄ�¹�ÁHËgÌ�ÅaÃ�½��RÜyÁ=Î$Ü�Í�¸�Á7Éa½xÂ7Á�¹(è ·�Â�ÃkÉaÅrÇ ä Î&ÓrË«ÕPÇ��gË ârÇ
×�âRë�ö�ê¯·�Â�ÃRÉrÅaÇ&æKÂ¤Éa¾/Í�Á

Ú���ä ¾�Ã�ÄÆ½jÄÆÜ[Ä�ÁT»¤Ê�Þ'ÌyÁ7»aÂ7ÁkÄÆ½�Í�ÉP¸¦Éa¾/¹ ð ókÈ�ÁkÂk½j¼TÁk¾yÄdÉa¸oË¦ÌiÅrÃ�½ÆÍRÃ�Ç�ÓiÖ���ý Û ÌyÁkÂ�Ák¼�ÜiÃ7ÌPÏr½x¾yÃ¤ÏPÉaÅPÉaÇ ø-»aÃkÍ�»rÿ�Ç&â�â�àwÓiÖ�×aÇ�ß�ÜiÃ�Ã�½�É
Úk¶ �iÉr¼TÁkÃ�ø�É�¹r½xÃk»a¾>¿K¾y½jÀaÁkÂkÃ�½xÄÆÅrÇ&º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä�»¤Ê�Ë¦ÌiÅrÃ�½�ÍRÃ�Ç � ÉaÂ�Â�½xÃk»a¾/úRÜiÂ�õaÇØÐaÒ´Ó�Ó�îiö�àwÇ�¿KÙ[Ò
Ú7Ú 	)ÅaÜi¾�õkÈ[»�»wÏqÎ)ÉrÄÆ½�»a¾/Éa¸�¿'¾�½xÀaÁkÂ�Ã�½jÄÆÅaÇ�º
Á�È[ÉaÂ�ÄÆ¼TÁk¾yÄ
»lÊ�Ë¦ÌiÅrÃ�½ÆÍRÃ�ÇTÞ�É�Á�õaÜ;àPörÓ�ñ¤àPö�ârÇ3Ù�»aÜiÄjÌ�	�»rÂ�Á7É

Ú�ã ø-ÉaÃ�ÃRÉPÍ�ÌiÜiÃ�ÁkÄÆÄÆÃ ä ¾yÃ�ÄÆ½xÄÆÜiÄ�Áq»¤Ê�Þ�Á7Í�Ìi¾�»P¸N»�õaÅrÇ Û Éa¼LúRÂk½Æ¹�õ�ÁkÇ&ø�ÉaÃ�ÃkÉ�Í�ÌiÜiÃRÁkÄÆÄÆÃ-örÓ[ârÕ�×Pñ|ëyÕiö�à
Ú¤ì ¿'¾�½xÀaÁkÂkÃ�½xÄÆÅ�»¤Ê�ø�ÉaÃ�ÃkÉ�Í�ÌiÜiÃRÁkÄÆÄÆÃ�Ç)º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä�»¤ÊLË¦ÌiÅrÃ�½ÆÍRÃ�Ç&Ò ¼)ÌyÁkÂ�Ã�ÄÆÇ$ø�Òáö�âPö�öaÕPÇq¿KÙ[Ò

Úkï�¿'¾�½xÀaÁkÂkÃ�½xÄÆÅ®»¤Êqø-»aÃkÍ�»rÿ�ÇLø�»rÃRÍ�»aÿ4Ç�â�âP×Pî�×�×¨ß�ÜiÃ�Ã�½�É
Úkôy¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅ¥»¤ÊHÎ)Ákÿ � Ér¼&È�Ã¤Ìi½xÂ7ÁkÇ&º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä�»¤ÊLË¦ÌiÅrÃ�½ÆÍRÃ�Ç º3ÜiÂ�Ì[Éa¼�Ç&Î � öaÕ�îPÓwë[Çq¿'ÙiÒ



�
ÚR÷ Î3»aÂxÊR»P¸ Ï¨ÙyÄdÉrÄ�Á�¿'¾�½xÀaÁkÂkÃ�½xÄÆÅrÇLÎ)»rÂxÊ�»a¸ Ï2ÐaÒ Ó�Õ�Ö�ökë�Ç¨¿'ÙiÒ

Ú�û�·¦Ì�½�» ¿'¾�½xÀaÁkÂ�Ã�½jÄÆÅaÇ)º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�ÄH»¤ÊTË¦ÌiÅrÃ�½ÆÍRÃ�Ç)Ò ÄjÌyÁk¾yÃ�Çn· � ë�Ö�àPö�ârÇ�¿'ÙiÒ
Ú�þ ¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅ-»¤Ê
Ë«½jÄÆÄÆÃRúRÜiÂÆõwÌiÇ�º�Á�È[ÉrÂkÄÆ¼HÁk¾yÄ)»¤Ê
Ë¦ÌiÅrÃ�½ÆÍRÃTÉa¾/¹nÒ&Ã�ÄÆÂ7»a¾�»a¼�ÅrÇ Ë�½xÄÆÄÆÃkúRÜ[ÂÆõwÌiÇ ËKÒ
âPÖrÓ[ê�örÇn¿'ÙiÒ

ã � ß�Ák¾yÃ�ÃRÁR¸NÉ�ÁkÂTË�»P¸ ÅrÄ�Á7Í�Ìi¾y½�Í ä ¾�Ã�ÄÆ½jÄÆÜ[Ä�ÁkÇ&º
Á�È[ÉaÂ�ÄÆ¼TÁk¾yÄ�»¤Ê�ËgÌ�ÅaÃ�½�ÍRÃ�ÇTÞyÂ¤»aÅaÇ$Î=ò°ârÓ[âaîiâwÇq¿'ÙiÒ
ã�¶ ß«½�Í�Á®¿K¾y½jÀaÁkÂkÃ�½xÄÆÅrÇ ��»r¾y¾�ÁkÂTÝ(É�úRÇ ��»�ó¨âaî�×aÓPÇ � »aÜiÃ�Äd»r¾yÇ�Þ��6à�àwÓiÖ�ârÇ�¿KÙ[Ò

ãlÚK¿'¾�½xÀaÁkÂkÃ�½xÄÆÅ¥»¤ÊTß«½�Í�Ìi¼H»r¾/¹aÇ&º
Á�È[ÉaÂkÄÆ¼HÁk¾yÄ�»¤Ê�ËgÌiÅrÃ�½�ÍRÃ�Ç$ß�½�Í�Ìi¼L»a¾/¹aÇqÐrÒÔÓ�Õ�â�àrÕPÇq¿KÙ[Ò
ã7ã ¿K¾y½jÀaÁkÂkÃ�½xÄÆÅ¥»¤ÊHÙ/»aÜiÄjÌ Û ÉaÂ¤»P¸ ½x¾�ÉaÇ&º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�Ä�»¤Ê�Ë¦ÌiÅrÃ�½�ÍRÃ�Ç Û »P¸ Üi¼HúR½�ÉaÇ&Ù Û Ó�×aÓ[öaîPÇq¿KÙ[Ò

ã�ì ¿K¾y½xÀaÁkÂ�Ã�½xÄÆÅ¥»¤Ê-Þ/Á7ó�ÉaÃ=ÉaÄ ð ¸�Ë�ÉaÃk»aÇ�º
Á�È[ÉaÂkÄÆ¼HÁk¾yÄ�»¤Ê�ËgÌ�ÅaÃ�½�ÍRÃ�Ç ð ¸�Ë�ÉaÃk»aÇHÞ�Á7ó�ÉrÃqàr×�×�êaîPÇU¿'ÙiÒ
ã�ï Þ'Ì�»a¼LÉaÃ �[Á��&ÁkÂ�Ãk»a¾¥Î)ÉrÄÆ½�»a¾/Éa¸'Ò Í�Í�ÁR¸�ÁkÂ7ÉaÄd»aÂ�æ'É�ÍR½Æ¸ ½xÄÆÅrÇ ârÓ[öPö�ö �[Á��&ÁkÂ�Ãk»a¾�Ò ÀaÁk¾yÜyÁkÇgÎ)ÁkÿKÈ[»rÂkÄ«Î
Ákÿ4Ã�ÇHÐaÒ1Ó�Õiê�öPêrÇH¿'ÙiÒ

ã�ô ¿K¾y½�»a¾ Û »P¸x¸�Á�õ�ÁkÇ$º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�ÄH»¤ÊHË¦ÌiÅrÃ�½�ÍRÃ�Ç�Ù�Í�ÌyÁk¾�Á7ÍRÄdÉ�¹aÅrÇ�Î=ò>ârÓ�ÕiöaîPÇ-¿'ÙiÒ
ã�÷�¿K¾y½jÀaÁkÂkÃ�½xÄÆÅ�»¤Ê¨ÐK½xÂÆõa½x¾y½�ÉrÇ�º�Á�È[ÉaÂ�ÄÆ¼TÁk¾�ÄL»lÊ�Ë¦ÌiÅrÃ�½ÆÍRÃ�Ç Û Ì�ÉrÂR¸N»aÄÆÄ�ÁkÃ�À�½Æ¸j¸�ÁkÇqÐaÒÔÓPÓi×�öaÕPÇq¿KÙ[Ò

ã7û Ð'½xÂÆõa½x¾y½ÆÉTË »P¸ ÅrÄ�Á7Í�Ìi¾y½ÆÍUÉa¾�¹qÙ�ÄdÉaÄ�Á¨¿K¾y½jÀaÁkÂkÃ�½xÄÆÅrÇ º
Á�È[ÉaÂkÄÆ¼HÁk¾yÄ)»lÊ)ËgÌiÅrÃ�½�ÍRÃ�Ç ��¸NÉ�Í�ÏrÃkúRÜ[ÂÆõaÇUÐaÒ"Ówë/ö�ê�âwÇU¿KÙ[Ò
ã7þ�ò/ÁkÂ�ÁkÀrÉa¾,ËgÌiÅrÃ�½�ÍRÃ ä ¾yÃ�ÄÆ½xÄÆÜiÄ�ÁkÇ=Õ[àaÖ�öaÕiê°ò/ÁkÂ�ÁkÀrÉr¾yÇLÒ Âk¼HÁk¾y½�É���	��

�������������
����������� �"!$#$#&%('

) �*�
�,+"-$��
	

.��*�
�,/���01

/2-$34�65���798:���;/����
�,8:��5<
=-$34/�+�>?5@/A
��
��B�

� �
�*3���5�B�

>C-&5�/2-$3D

.��:���,� 

���
-&5@>C5E

.���
�,F&>C-&5:-;3�8:-<�����G��

�H8:-$8:�,5I

��8J
��G�$5�/A3K���=�MLONQPR# S !&TVUW�&S %*�YXZ�,[=\;B�'�N�']�$5��_^�5��$0�.��&�<�
-&5�>?BQ/A
G��

�V8`�;/�/a>C5

.��=5<��B�0?��-&5b�
�,/�-$5��$5�B,�	�
�,F&>C-$5c�YdePf�&S #&ghUi!IS #`XZ��[	'jS ) �	/�B��;
�

�j�
���b�`!<S k:XZ�,[l+"-&0?�;�
>Cm,���nB,-$5I

>?5<��-&��/�,0C�,B�
��
-&5`�"���;8o��
4p&��qr�j�
/�-&5ist�$�`-;q��2� � 5��;8:>?B,�$0C01�:+"-&0?�;�
>Cm,�,�WB����(-&F&��5�>CBZ/�-$0?>?�`/A
G�;

�Q
G�;�
F$��
	�Auwv�xZ�=y�'a�;5������

�,Bj

����

.��*/�B���
�

���
���E�,0C�,Bj
��
-&5�/	7Q>1

.@

.��`zD{�|D}Z�Rs~�;�
F&�`}HB,B,�,+ 
G�$5�B,�`� +"��B�
��
-&8:��

�j�`�YzDst}=��'jS����
-&8-&���O���;
G�<��7D�:���<
��G�;B�
2

.��*0C-&5�F&>1

��� >C5��$0���-$����0C�*/�+�>C5c�$/A� 8:8:��
������O� ���;5���

.��*/�+�>C5�/A
��
��B�

���
�_3���5�B�

>C-&5
�<�u S��Z���`���;
G�����
�nF&�,5����G�$0C01��>C5��
�,�$/�-&5��$��0?���;F$�
�,��8:�,5I
:7Q>C

.���� >?/A

>C5�Fc����
G��3K�
-$8���st}Hz97Q.����
�b

.��j�-;�&���
0?�$+~���$5���

.����c�
�,+ �
�,/��,5I
`��/�����/A
G�;5I

>��;0Q>?8:+ �
-��(�,8:�,5I
O>C5�/A
G��

>?/A

>CB��;0Z+ �
�,B,>C/�>C-&5~S ) �iB,-&8:+��;�
�W-&� ��
�,/���01

/�7Q>1

.W��� +"�,B�
G�;

>C-$5�/�3K-$�4�
�,/�-$5��$5�B,�=�;/A� 8:8:��
��
>C�,/D�;5��`���<
��G�$+"-&0?��

���i� �,�,+`>C5��,0?�;/A

>?BZ/�B��$0C>C5�Fh�
��/���01

/,S��>?5��$0C01�I�"7D�_�,�&�;0C���;

�O

.��2^��
/A
Z8:-&8:�,5I
H-$3�

.��O/A
��
��B�

� �
�O3K��5�B�

>C-&5 � � u �$5���/A

��� �6>C

/=�$+�+ �
-(�;Bj.n

-W�"-$

.

.��2�����,+n>C5��,0?�$/A

>CBO0C>?8:>1
Z�;
V0?�;�
F&�hL N �;5��i

-:

.��OXZ���G�$/�>C8:-��I�w�V�
�,0C0C�Y�V���;�
5n/���8��
��0C�_��
V

.��	�
���$0�+�.�-;

-&50?>C8:>1
V�ML NQ� #('jS ) �H^�5��_

.��;
�

.��4^��
/A
D8:-$8:�,5I
]�&���
>C�,/a�G�;+�>?��01�:>C5:

.��HL N �G�;5�F$�V-;3t-$���D�j��+"�j�
>?8:��5<
a�;5��B��
-&/�/��,/Hm,���
-`��
=LONZ�"��
w7D�,��5n# S k:�$5��6# S gn�YXZ�,[=\;B�'�N$��>C5���>CB���

>C5�F*

.��	>C8:+"-;��
G�$5�B��	-$3�

.��O���
��/�-&5��;5�B,�O��


.��,/��=8:-$8:�,5I

��89
��G�$5�/A3K���
/,S
���a�]�2�;�(�V�  
¡w¢j£�¤G¥&¦ §�¨&¦ ©a��ª�¤G¥&¦ «�«&¦ ¬� �ª�¤
­(¦ ®�¨&¦ ¯�°

±;²³±j´bµO¶`·*¸6¹nºOµ_±,·:´
\$M�ZáC�BKvw}jZrW�C `k��hjC `�bk_RBKvwbkB�_RZÔ��B�CKvwbkhjW[CK`o»�¼I½ ¾E ²M¿ µ"fiCKX»�¼(½ ¾c ²Y¿ µnfiCKX;bRM�Zrhj_UpUW�p�ZrCybR`nMKf��[Zq�(ZrZaC{Z�À�bRZrCK`kh|��Zr}jt;`�bkB'X�£

hjZaX;W��[Za_�bRM�ZØ�Kf�`�bHb��&W©X/Zavaf[X/ZP`nÁ?Â�ÃtÂ&Ä&Ål@¥]&bT}jf[_kY�ZUp�W�pUZaC/£
bkBKp9bk_�fiC'`���Za_ ²wÆ c@Ç:ÇÈÂ ² S�Zr�:É�vPµ�c�µ�f[CKX¯~KCKf[}�`�b�f�bkZ�pqf[`R`
²wÊ Ç � S�Zr�Lµ�DobRM�Za`kZqX�f�b�f�vafiC§�(Zq`�B'vrvwZP`k`���B�}j}|t¯X/Za`Rvw_Rh|�(ZaX
��hjf��(Zr_kbkB�_R�Kfibkhj�[Z)¬H�&V ² �(¬H�&VLµgB��nbkWLC�Z�À�bGÃ�bkW<Ãy}jZaf�X/h|CKY�W�_�£
X/Za_ ² ���g¡Lµqf[CKX³Y[hj�[Z©B'`-f[vavwZP`k`UbRW,bkM�Z¯M�Zr}jhxvwh|b�t�£¤�&ZrhjY[MybkZPX
X/hx`�bR_khj��B/bRh|W�C,��B�CKvwbkhjW[CK`bË6Ì ²M¿ µ=f[CKXJË6Í ²M¿ µTW[�OÎ�B'fi_R��`nfiCKX
Y[}jB�W�CK`)hjC�bkM�ZnC�BKvw}jZrW�CÏÁ?Â�Â,ÃtÂ$ÐIÅl@3 7C¨bkM�hx`
��hjC�ZrpqfibkhxvH_kZaY[hjp�Z[D
W[CKZ�vafiC³_RZr}xf�bkZ¥bRM�Z�~K_�`�bqp�W[p�ZrCyb�`�Ñ�Ò E�ÓÕÔ Es »�ÒE ²M¿ µ
Ö ¿ Wi�
bkMKZ�`k��hjC¯`�bk_RBKv�bRB�_RZT��B�CKvwbkhjW[CK`h»"ÒE ²Y¿ µ ²w× ÓfØ W[_hÙ�µ3bRW-bRM�Z
��_�f[v�bRh|W�C§W[��bkM�ZUC�BKvw}jZrW�C¯`k��hjC¯vrf[_k_RhjZaX©��t�bkMKZbÎyBKf[_k��M�Za}|hxvwh|£
bkhjZa`�fiCKX4D[��hjf�bRM�Z3�df[pUW�BK`��¦��W[_R�[ZaCq`�B�p
_RB�}|Z`Á�Â&Ú/D~Â&Û(ÅlD[bkWHbRM�Z
�&Zafi��fIÀ/hjf[}(��W[_Rpá�df[vwbkW[_=» Ü&@
]&b
}|W��&Zr_$p�W[p�ZaC�bRB�p bk_�fiCK`���Zr_�`rD Æ c_Ý Â ² S�Zr�:É�vPµ c D(vwW�_�£

_RZav�bRh|W�CK`L��_RW[�(W[_kbkhjW[CKf[}�bRW©�'W��&Zr_�`�Wi�hÂ(Þ Æ cUX�Zr�[Za}|W��;X�B�Z�bkW
M�hjY[M�Za_�b��3hx`�b«f[CKXHb�fi_RY[Zrb¦pqf[`R`�Zr�(ZPv�b�`ZÁ�Â(ß$ÃtÂ$àIÅ�hjC�f[X�X/h|bkhjW[C=bkW
bkMKZU}jW[Yyfi_Rh�bRM�p�hjv Æ cUX/Zr�(ZrCKX�ZrCKvrZU�K_kZPX/hjvwbkZPX¨��t©�(¬H�&Vn@o]�`Æ cUX/Zavr_kZPf[`kZa`aD(f[C§hjCKvw_RZaf�`�hjC�YØ�'fi_kb�W[��bkM�ZU��h|CKZrpqf�bRhjvn_Rf[C�Y[Z¿ Ó Ä=Ã6Â�}|hjZa`¦hjCHbkM�Z&_RZrY[hjW[CHW[��_kZP`�W�CKfiCyb4~'CKfi}�`�b�f�bRZa` ²wÊâá �
S�Zr�Lµ�D(�3M�hxv�M©�'ZaY[hjC�bkW-X/W�p�h|CKfibkZLbRM�Zn`k��hjC¨`�bR_kBKvwbkB�_RZL��B�CKvw£

ã ��ä��;åçæ,è�åD���$åç°(ä�¡�éGê�ë�ì�í;î�ï�ð,ë�ñ�ò,ð,ëó ¯a Gè
 Gæ,¢ç 
ô

bRh|W�CK`a@g\$M�ZatH�'ZPvwW�pUZ$}jZa`R`��'Wy`�h|bkhj�[Z ² W�_«p�W[_RZ�C�ZaY�fibkhj�[Z&h|CnbkM�Z
vaf[`kZ
W[��bkMKZ�CKZrB/bR_kW�C'µ�D/hjC-�Kf[_�bRhjvrB�}xfi_$h|C-bkM�ZL_RZrY�h|W�C-Wi��bkM�Z`Ë
_RZa`kW[C'fiCKvrZ[@�V�f�b�f
hjCTbRM�hj`�_RZrY�h|W�CTW[CU`�bR_kB'v�bkBK_kZ���B�CKvwbkhjW[CK`�fiC'X
W�C¨bRM�Z ² ��h|_kbkBKf[}xµ
��M�W[bkW�C¯f[`kt�p�pUZrbk_Rh|ZP`_õ E fiCKX�õ c ��W[_�bkM�Z�K_kW[bkW[C�fiC'XØbRM�ZHC�ZrB�bk_RW[C4D

õ E Ó÷ö EGøRc	ù ö m,øRc
ö EGøRcVú ö m,øRc

Ó
» E ù » c ÞIûü E ý

õ c Ó ö~þrÿ
ö EGøRcVú ö m,øRc

Ó
» E ú » c
� ûrü E ý

² ÂPµ
vafiC°M�Za}|�ùBK`-BKC�_Rf���Zr}3bRM�Z¯`k��hjC/£¤hj`kW�`k��hjC2`�bR_kBKvwbkB�_RZ¨W[�T_kZP`�W[£
C'fiCKvrZ�bk_�fiCK`kh�bRh|W�C;f[p���}|h|bkB'X/Za`nfiCKX¯bkMKZrhj_Th|CybRZr_k��Zr_RZrCKvrZq�3h�bRM
ZPf[v�M�WibkMKZr_qfiCKX��3h|bkM³C�W[C�£l_RZa`kW[CKf[Cyb=bkZa_kpq`a@Ñ�;Z¨vrf[C�fi}x`kW
bRZa`�bU�3MKZwbkMKZr_�bkMKZ¥W��K`kZr_R�[ZaX,X�BKfi}jh�b�tÑ�'Zrb���ZaZrCÑBKC��'W�}jf[_khj�rZPX
X�ZrZr�qhjC�Za}jf�`�bRhjv)f[CKXq_RZa`kW[CKf[Cyb `�bR_kBKvwbkB�_RZ$��B�CKvwbkhjW[CK`hÁ � Ä&Ã � � Å(hj`
_RZaf[}|hj�rZPX���W[_g`���hjC=`�bk_RBKv�bRB�_RZ«��B�CKvwbkhjW[CK`gf[`���Za}|}�Á ��� D � ÐIÅ¤@¦�
Zr_RZ[D
ö EGøRc

f[CKX
ö m�øRc

f[_kZnbkM�Z ² ��h|_kbkBKf[}xµ���MKWibkW�C;f[�K`kW[_R�/bkhjW[C;vw_RW�`R`
`kZavwbkhjW[CK`3��W[_$bkW[bRf[} ² �KM�WibRW[C���}jBK`)C�BKvr}|ZaW[C'µ&M�Za}|hxvwh|b�t ÂIÉ � fiC'X
� É � f[CKX

ö�þrÿ
hj`TbkM�Z�}|W�C�Y[h|bkB'X/h|C'fi}?Ã�bk_�fiC'`���Zr_�`�ZUh|CybRZr_k��Zr_RZrCKvrZ

vr_kWy`k`U`kZav�bRh|W�C4DVü E hj`UbRM�Z�B�C��(W[}xfi_Rh|�aZaX�`�bR_kBKvwbkB�_RZ¥��B�CKvwbkhjW[C4Df[CKX�û Ó�� c(Þ Æ c)�3h|bkM �nÓ�� ù ��� �'Zah|CKY=bRM�Z�ZaC�Zr_RY[t�}jW�`R` W[�bRM�ZT`Rvrf�bkbkZa_kZPX-Za}|ZPv�bk_RW[C�@
V�B�Z$bkWLbRM�Z
X/W�pUhjCKf[CKvwZ3W[�'bRM�Z3_kZP`�W�CKfiC'vwZa`�fib�}|W�� Æ ciD[bkM�Z

hjCybkZaY[_�fi}x``Ñ ¼ fiCKXRÑ
	 Ý ² Ñ ¼ ú Ñ ¾ µ�Þ � ² �3M�hxv�MÑfi_RZØ�(W�`kh�bRh|��Z
hjC bkM�Z¨`Rvrf[}|hjC�Y®_RZrY[hjW[C Wi�LM�hjY[M Æ caµØX/Zavr_kZPf[`kZ�_�fi��hxX/}jtÑfiC'X
�(ZavrW[p�Z;C�ZrYyf�bkhj�[Z¯f[` Æ c f[����_RW�f�v�M�Za`-�rZr_RWK@
 7C2bRM�Z;}|hjp�h�bÆ c��ÕÄ�DabkM�Z ~K_�`�b�p�W�pUZaCybR`���W�_4bRM�Z���_RWibRW[CTfiC'X�bkM�Z�C�ZrB/bR_kW�C
f[_kZ)vrW[CK`�bk_�fihjC�ZPXn��tnbkM�ZLS�Zr_�f[`kh|p�W��y£7V
_RZr}j}�£7�)ZPfi_RCUG�BKp � B�}|Z



�

Á � Ú�D � Û(Å¤D��3M�hxv�M���_RZaX�hjvwbR`$bRMKf�b
Ñ Ò E ²çÆHc µ �

Æ c
Â$Û � c��

���
�	��
	��
 ö EGøRc	ù ö m,øRc��

Ö �
� Ó ù

Æ c��� c�� cÒ��
² � µ

�)Za_kZ�D � hx`qbRM�Z©~KC�Z;`�bR_kB'v�bkBK_kZ¨vrW[CK`�bRf[C�b-f[CKX � fiCKX � Òfi_RZ©bRM�Z§pqf[`R`¥fiCKX°f[C�W[pqfi}jW[B'`ØpqfiY�C�ZwbRhjv©p�W�pUZaCyb�Wi�HbRM�Z
C�BKvw}jZrW�C4D�_RZa`k�'ZPv�bkhj�[Za}|t�@nG�hjCKvwZUbRM�ZØSLV��á`kB�p9_RB�}jZnhx`LC�ZrYyf�£
bkhj�[Z�DibRM�Z)hjC�bRZrY�_Rf[}j`4Ñ�¼(½ 	E ²wÆ caµ�pnBK`�b�M'f��[Z3fLC�ZrYyf�bRh|��Z)`�}jW[�(Z)f�bÆ c Ó Ä¥fiCKX¨bkM�ZaC;v�M'fiC�Y�Z=_�fi��hxX/}jt�fib�}jW�� Æ c=bkW¥p�ZrZrb�bRM�Z
�(W�`kh�bRh|��Z�Z;À/�'Za_khjp�ZrCybRf[}�_kZP`�B�}|bR`$hjC¥bkM�ZTV� �G�_kZaY[hjW[C4@
G�W��dfi_PD�W[CK}|t���M�ZrCKW[p�ZrC�W�}|W�Y[hxvrf[}(p�W/X/Za}j`$��W�_OÑ E ²wÆ cPµ3vwW��y£Zr_RhjC�YUbkM�ZH�3M�W�}|ZH_�fiCKY[Z�Wi� Æ cLZ�À/hx`�bWÁ � ß;Ã ��� Å¤@ \$M�ZP`�ZHp�W/X/Zr}x`

fi_RZqvwW�CK`�bR_Rf[h|CKZaX©bRW©_kZPf[v�M§bkM�Zq}xfi_RY[Z�Ã Æ cnf[`ktyp��/bRWibRhjv���fi}jB�Z
Wi�
bkM�Z¥h|CybRZrY[_�fi}$f[`np�Zaf�`�B�_RZaXÑ��t®X�ZrZr��h|CKZr}xf[`�bkhxv�X�fibRf;fiCKX
bkWØf[����_RW�f�v�M��aZr_RW�fib3bkM�Z=��M�WibRW[C��(W[hjC�b)�3h|bkM¨fq`k}jW[�(ZHY[hj�[ZrC
��t,bkMKZ¯S�Zr_�f[`kh|p�W��y£7V
_RZr}j}�£7�)ZPfi_RC{`�BKp _RB�}|Z�D&IVÎ(@ ² � µw@2\$M�Z
fiB�bkM�W�_R`nWi� � Zw�d`a@�Á ��� D � à(Å)B'`�Z�f®`�hjp���}|Z¥�Kf[_Rf[pUZrbk_Rh|�Pf�bRh|W�C
Wi�«bRM�ZUh|CybkZaY[_�fi}�Ñ E��4c Ó Ô Á » E ²Y¿ µ ú » c ²M¿ µAÅ�Ö ¿ bRW-hjC�bRZr_R�'W�}jfibkZ�(Zwb��&ZrZrCØbkM�ZP`�Z�b���Wn�'W�h|Cyb�`rD/fiC'X�bkM�ZaC�`kB��/bR_Rf�v�b bRM�Z�h|CybkZaY[_�fi}
W��[Za_Z» c �3MKhjv�M¥hj`$Y�h|��ZrC¥��tqbkM�ZT�&B�_R��fi_�X�b�£���WibkbkhjC�Y[M'fipá`�BKp
_RB�}|ZRÁ � ÐIÅ¤@�\$MKZ�f[����_RW�f�v�M,bRf[�[ZrC hjC � Zr�d`r@oÁ � Ä&Ã ��� Å)BK`kZa`qf
�Kf[_Rf[pUZrbk_Rh|�Pf�bRh|W�C¥W[��Z�À/hx`�bRh|C�Y-_kZP`�W�CKfiCKvrZTX�f�b�f-f[CKX©fØ��Zav�bRW[_
p�Za`kW[C³X/W[p�hjCKfiC'vwZ ² ��e¨VLµ�h|C'`���hj_RZaX�h|CybkZa_k�(W[}xf�bRh|W�C�W[��bRM�Z
_RZrpqfihjC�hjC�Y�h|CybkZaY[_�fi}�`�bk_RZrC�Y[bkM�f�b3bkMKZLb���WUZrCKX��'W�h|CybR`a@
^�W[_3fUvwW�pU�K}|ZrbkZ���hjvwbkB�_RZLWi�¦`k��hjC¥`�bk_RBKvwbkB�_RZ
��BKCKv�bRh|W�CK`3fiCKX

bkMKZrhj_¦p�W[p�ZaC�b�`rD�W�C�Z CKZrZaXK`¦hjC/��W�_kpqf�bRh|W�CHW[Cn�'W[bkMHbRM�Z��K_kW[bkW[C
fiC'X¥bkM�ZnC�ZrB/bR_kW�C4@
G�hjCKvwZ=��_kZaZTC�ZaB/bk_RW[C�b�fi_RY[Zwb�`)fi_RZHhjpU�K_Rf�v�£
bkhxvrf[}�D�X/ZaB/bkZa_khjB�p ² f�` hjCqbkMKZ
Z�À/�(Zr_Rh|p�ZaC�b$X/Za`Rvw_Rhj�'ZPXqM�Zr_RZPµ«W[_
mr�
Z«bRf[_kY�Zwb�`4fi_RZ«BK`kZaXLhjCK`�bRZaf�X�@¦]
CTB�CKf[p=��hjY[B�W�BK`oZ�À�bR_Rf�v�bkhjW[C
Wi��CKZrB/bR_kW�C¯`k��h|C¯`�bR_kBKvwbkB�_RZT��BKCKv�bRh|W�CK`���_kW�p6C�BKvr}|ZPfi_�W[C�ZP`
hx`
}jZa`R`�`�bk_�fihjY[Mybk��W[_R�&f[_RX¥hjC§bRM�Z�_kZP`�W�CKfiCKvrZ=_RZrY�h|W�C©bkMKf[C§hjC§bRM�Z
X/ZaZr�ThjC�Zr}xf[`�bkhxv«_RZrY�h|p�Z���M�W��&Zr��Zr_PDrbRM�Z�hjCybkZrY�_Rf[}j`aÑ�Ò E fi_RZ�p=BKv�M}jZa`R`gfi�(ZPv�bRZaXn�ytHBKCKvwZa_�b�fihjC�bRh|ZP`¦��_kW�p ^�Zr_Rp�h�pUW[bkhjW[C4D[Wi�(£¤`kM�Zr}j}
Zw�oZavwbR`aD�fiCKX©W[bkM�Za_
C�BKvr}|ZPfi_�vrW[_R_kZPv�bRh|W�CK``Á � Ú$Ã � ß$Å¤@
 7C¨�'fi_kbkhxv�£
B�}xfi_PD�`�bRBKX/hjZa`cÁ ��� D � à(Å)`kM�W��ÔbkMKfib�bkM�Z¥h|CybRZrY[_�fi}=Ñ 	 E ��W�_=bRM�ZX/ZaB/bkZa_kW�C¨��_RW[p ��hjW[C¨bRM�_RZa`kM�W[}xX©W[C¯B��§hx`��[Za_kt©vw}jW�`kZTbRW-bRM�Z
hjCKvwW�M�Zr_RZrCybT`�BKp9Wi�$��_RWibkW�C;f[CKX¯C�ZrB/bR_kW�C¯hjCybkZaY[_�fi}x`rD4W�CKvwZqf
vwW�_k_RZavwbkhjW[C-��W[_$bkMKZTX/ZrB/bRZr_RW[C�V)£7`�bRf�bRZHMKf[`$�(ZrZaC©fi����}jhjZaX�@
G�W-�df[_aD�W�C�}jt¥��Zr_Rt�}|hjp�h�bRZaX;`���hjC®`�bR_kBKvwbkB�_RZT��BKCKv�bRh|W�C;X�fibRf

Z�À/hx`�b�hjC�bkMKZ3_kZaY[hjW[CUWi�o}|W���bkWHp�W/X/Zr_�f�bRZ Æ c)fiC'X Ê Á Ð�Ä/D�Ð�Â�Å¤D
Za`k�(Zavwhxfi}j}jtnW�CnbRM�Z�X�ZrB/bRZr_RW[C4@�]°}xfi_RY[Z3��_RW[Y�_Rf[p hj` B�CKX/Za_k�$f�t
f�b�?[Zr�(Za_R`kW[C¨�¦fi��bkW-p�f[�©W[B/b�bkM�Z=ZrCybkhj_kZ=�yhjC�Zap�fibkhxvT_RZrY�h|W�CÆ c Ý Ä � Ä�Ú�ÃlÚ ² S�Zr�*Éivaµ�c¨fiCKX Ê � � S�Zr�=@&\$M�hx`Ø��_RWi£
Y[_�fip vwW[C'`�hx`�b�`LWi�$p�Zaf[`kB�_RZrp�ZrCyb�`LW[C,mr�
Z ² hjC{�
fi}j} ]�µHfiCKX
W[Cn��_RWibkW�C=fiC'X=X/ZaB/bkZa_kW�CTbRf[_kY�Zwb�`��3h|bkMØ�&��]�G ² bRM�Z3I�S6Â&vwW[}|£
}xfi�(W[_�f�bkhjW[C©hjC¯��fi}j}g�3µw@o^ghj_R`�b�_RZa`kB�}|bR`
��_kW�p%�&��]�GJÁ Ð � Å�fiCKX
�
f[}|}¦]ÈÁ Ð � Å4MKf��[ZHf[}|_RZaf�X/tq�'ZaZrC���B��K}|hx`�MKZaX�@
 7C bkM�Z ��_kZP`�ZaCyb �Kfi�(Zr_PD°�&Z ��_RZa`kZrCyb _kZP`�BK}�b�` W[C bRM�Z

X/ZaB/bkZa_kW�CÑ��_RW[p�bRM�Z�~K_�`�bØI&S6Â�_RB�C h|CoÂ$à�à � D�h|C³�3M�hxv�M ��Z
p�Zaf�`�B�_RZaX®X/W�B���}jZ-`k��h|C{f�`�t�p�p�ZwbR_khjZa`:õ���� Ó! ² õ E ú#" õ c µW[C©X/ZaB/bkZa_khjB�p �3h�bRM�fU�(Zaf[p ZrCKZr_RY[tØW[� � @ Ú�S�Zr�n@ ²  f[CKX "fi_RZ���h|C�Zapqf�bkhxvrf[}«�df[vwbkW�_R`aD¦`kZrZ-G�ZPvi@4 7�n@ µù\$M�Za`kZØX�fibRf©vwW���Zr_
f¥_Rf[C�Y[ZUhjC Æ cn��_RW[p ÄK@ � ß6ÃÏÂ�@ � ² S�Za�*Éivaµ�c�f[CKX¨~'CKfi} `�bRfibkZ
pqf[`R`«hjC�bkM�Z�_kZP`�W�CKfiCKvrZ$_kZaY[hjW[C ²wÊ Ó Â[@ Ä � Ã � @ ÄTS�Za��µ�@y\$M�Z
_RZrpqfihjC�hjC�YnX�fibRfU`�Zrb���_RW[p I&S6Â�hx`&��_RZa`kZrCybk}jtqB�CKX/Za_3fiCKf[}|t/`khj`
fiC'XÑ�3hj}|}
h|CKvr_kZPf[`kZ��(WibRM bkM�Z©��hjC�Zrpqf�bRhjv�vrW��[Zr_�fiY�Z�f[CKX{bRM�Z
`�bRf�bRhj`�bkhxvrf[}���_RZavwhx`kh|W�C�W[�¦W[BK_)X�f�b�fU`khjY[C�h|~'vrf[Cybk}jt[@

 7CábRM�Zù��W�}|}jW��3hjC�YKD���Z>Y[hj�[Zù`kW[p�Z>X�ZwbRf[h|}x`{W�CábkMKZ>Z;Ày£
�(Zr_RhjpUZaCyb ² G/Zavi@¥ � �µùfiCKX9h�b�`>f[CKfi}jt/`�hx` ² G/Zavi@¥ � k �µ�@ �¯Z
�K_kZP`�ZaC�b W[B�_�_kZP`�BK}�b�`ÑW�CábkM�Z+X/ZaB/bkZa_kW�C `��Kh|C f�`�t�p�p�ZwbR_kt


 õ 	 E ú$" õ 	c � ²wÊ ý
Æ c�µ�D®bkMKZ´`�bk_RBKv�bRB�_kZ ��B�CKvwbkhjW[C » 	E ²Y¿ ý

Æ cPµ
f[CKXTh|bR`g~'_R`�bgp�W�pUZaCybDÑ 	 E ²çÆ caµ ² G/Zavi@� 7�Lµ�D[f[CKXUvwW[C'vw}jBKX/Z&�3h�bRMf�`kB�p�pqfi_Rt-fiCKX�W[B�bk}jWyW�� ² G/Zavi@K��µ�@

±�±�²&%('*)+%Z¶`±	,#%Z´bµ.-*/J¸0%Zµ.-W±1/32
\$M�Z
XKf�bRf=X/Za`Rvw_Rh|�(ZaXUhjCqbkMKhj` �Kfi�(Zr_���Za_kZ)vrW[}j}|ZPv�bkZPXqX/B�_Rh|CKY

fHbkM�_RZrZr£lp�W[CybRMU_RB�CqhjC�Â$à�à � D[f[`«�'fi_kb Wi�obkMKZ�I�S6Â3_RB�CqY�_kW�B��
hjCn?�Zw�oZr_�`kW[C=�¦fi�4ª `��
fi}j}/��@i]Ñ�(W[}xfi_Rh|�aZaX=Zr}jZav�bR_kW�CT�(Zafip �3h�bRM� @ ÚHS�Za�ù�(Zaf[p
ZaC�Zr_RY[tn�&f�`�`Rvrf�bkbkZa_kZPX�Wi�©fTX/ZrB�bkZr_�f�bRZaXqf[pn£
p�W�C�hjf ² E�zP�
V m µ�b�fi_RY[Zwb¥bkM'f�b©�&f�`©X/t�CKfip�hxvrf[}|}jt°�'W�}jf[_khj�rZPX
f[}|W�C�Y{bRM�Z;�'ZPfip X/hj_RZav�bRh|W�C4@ \$M�Z®f��[Za_Rf[Y[Z¨�(Zaf[p vwB�_R_kZaCyb
W[� � @1Ú�CK] vwW[_R_RZa`k�'W�CKX/ZaX;bRW¯f[C{h|C'`�b�fiCybRf[C�ZrW�BK`H}jB�p�h|C�Wy`�h|b�t
W[��Ä � Ð04 Â&Ä mk� vrp65 c `�5 E @�\$M�ZL�'ZPfip �(W[}xfi_Rh|�Pf�bRh|W�C-�$f[`&p�Zaf�£
`kB�_RZaX-�'Za_khjW/X/hjvafi}j}|t��3h|bkM�fne87i}j}|Za_&�(W[}xfi_RhjpUZrbkZa_&f[CKXØbRM�ZLf���£
Za_Rf[Y[Z��'ZPfip �(W[}xfi_Rhj�af�bRh|W�C��$f[`2ß ��9 @
�;ZTBK`kZaX�bRM�ZU�&I �$]�^��¦fi_RY[ZT]
vavwZa�/bRf[CKvwZnG/�'ZPv�bk_RW[p�ZrbkZr_

² �&��]�G�µgbkWnX/ZwbRZav�b bkM�Z�`kvaf�b�bRZr_RZaXUZr}jZavwbk_RW[CK`a@¦\$MKZ��&��]�G�X/Zw£
bRZavwbkW[_:Á Ð Ð Å4hj`$��BKh|}|b
fi_RW[B�C'X-`kh?À�`kB��(Zr_�vwW�CKX/BKvwbkhjC�YUvrW[hj}j`&bRMKf�b
�K_kW/X/BKvrZ
fLbRW[_RW[hxX�fi}�pqf[Y[C�Zrbkhxv$~KZr}xX�@«\$M�Z�W[_Rh|ZaC�b�f�bRh|W�CUW[��bkM�Z
pqf[Y[C�Zrbkhxv«~KZa}jXnvrfiCn�'Z$v�M�Wy`�ZaC=`�W
bkMKfibgZa}|ZPv�bR_kW�CK`¦f[_kZ��'ZaCybgZah�£
bRM�Zr_¦bkW��$fi_�X ² hjC��'ZaCKX/hjC�Yyµ¦W[_gf��&f�t
��_kW�p1bkM�Z��'ZPfip"}jh|C�Z ² W�B/b�£
�(ZrC'X/h|CKYyµ�@Ø\$MKZ�bRfi_RY[ZrbH�&f�`L��}jf�vwZPX�Ú�Ú�vrp9B��K`�bk_RZaf[p9��_RW[p
h|bR`gC�W�_kpqf[}[}jW�vaf�bRh|W�CTh|C=bkM�Z$vwZaCybkZr_gWi�(�&�¦]�GHbkW�}|W��&Zr_�bkM�Z$fiC/£
Y�B�}xfi_)bRM�_RZa`kM�W[}xX���W[_�Zr}jZavwbk_RW[C¨X/ZrbkZPv�bkhjW[C;fiCKX©bkM�BK`LX/Zavr_kZPf[`kZ
bRM�Z©}jW���Za_n}jh|p�h|bØW[C�bkM�Z©p�W�pUZaCybkB�p bk_�fiCK`���Zr_P@� 7C��(ZrCKX�h|C�Y
Za}|ZPv�bR_kW�CK`$��Za_kZTX�ZwbkZPv�bRZaX©X/W��3C¥bkWØf�p�hjC�hjp=B�p6�'W�}jf[_
fiCKY[}jZ
W[�	Â;Ð;:i@3V
B�_RhjC�YqbkMKhj`�Z�À/�(Zr_Rh|p�ZrCyb3bRM�Z=Y�ZrW[p�Zrbk_Rt-Wi��bRM�ZHbRf[_�£
Y�ZwbLZ�À�vw}jBKX/ZPX§�'fi_kbkhxvw}jZ=bR_Rf�v���`��3h|bkM®f��(W[}xfi_LfiCKY[}jZn�(Zwb��&ZrZaCÚ Ä�:�fiC'X�ß Ú�:[@�\$M�ZL��M�h?Ã�f[vavwZa�/bRf[CKvwZ�hj`3f[����_RW(À/h|pqf�bRZr}jt � Ú 9 D
}jhjpUh|bkZPX¥p�f[h|CK}|t��ytØbkM�ZLbRW[_RBK`3vwW�h|}x`r@
\$M�Z,�&��]�GùX/ZwbRZavwbkW[_¥�Kf�v���f[Y[Z§vrW[CK`khx`�b�`-W[�HbkM�_RZrZ¯}jf�t�Zr_�`

W[�¨X/_kh|�Æb°v�MKfipn�'Za_R`®��W�_{bR_Rf�v��´_RZavrW[CK`�bk_RBKv�bRh|W�C4D-W�C�Z2}xf�t[Za_
W[��`kvrh|Cybkhj}j}jfibkW[_�`$��W�_)bkhjp�Z�Ã�Wi��Ã�<'h|Y�M�b�pUZPf[`kB�_RZrp�ZrCybR`aD���W�_k�$fi_�X
��Za_kZaC��[W���vwW[BKC�bRZr_�`&��W[_)Za}|ZPv�bR_kW�C�Ãy��hjW[C©X/hx`Rvw_Rh|p�hjCKf�bRh|W�C4DKfiC'X
Za}|ZPv�bR_kW�p�f[Y[C�ZrbkhxvÑvafi}jW[_Rh|p�ZwbRZr_�`¨bRW+hjX/ZaCybkh|��t Zr}jZavwbk_RW[CK`®fiC'X
CKZrB/bR_Rf[}��Kf[_�bRhjvr}|ZP`r@;] vrW[hjCKvwhxX/ZaCKvwZ��'Zrb���ZaZrC,bRM�Z©��Za_kZaC��[W��
f[CKX§bkM�Zqvrf[}|W�_khjp�ZwbRZr_�bk_Rh|Y�Y[Za_R`
bkM�ZqX�fibRf�f[v$ÎyB�hj`kh|bkhjW[C4@UI�}jZav�£
bR_kW�C �Kf[_�bRhjvr}|Z>hjX/ZaCybkh|~'vrfibkhjW[C hx`³f[vrvrW[p���}jhj`kM�ZPXáBK`kh|C�Y bkM�Z
��Za_kZaC��[W��+X/ZrbkZavwbkW�_;f[CKX+bkMKZ X/hx`�bk_Rh|��B�bkhjW[C W[�-ZrCKZr_RY[t+X/Zw£
�(W�`kh|bkZaXLhjCHbRM�Z vrf[}|W�_khjp�ZwbRZr_P@�\$M�Z�}xfi_RY[Z�f�vrvwZa�/bRf[CKvwZ Wi�'�&��]�G
² Ý Â[@1Úq`�_
��W[_�Zr}jZav�bR_kW�CK`�µ3fiCKX�h|bR`�}xfi_RY[ZH��h|CKZrpqf�bRhjvTvrW��[Za_Rf[Y[Z
W[�o`kZwb�bkM�Z�}|hjp�h�bRZaXH}jB�p�h|CKW�`kh�b�t�bkMKfib¦vrf[CLb�t���hjvafi}j}|t��(Z�_kZPf[v�M�ZPX
�3h|bkM-�'W�}jf[_khj�rZPXq`�W�}|hxXØ`�bRf�bRZ3bRf[_kY�Zwb�` ² W[�4W[_�X/Zr__Â$Ä�mkz)vrp 5 cr` 5 E
fib3�'ZP`�b�µ�D'f[CKX�fi}j}|W��&ZaX-BK`$bRWØvwW[}j}jZav�b)X�fibRfn��W[_)bkM�ZHZaC�bRh|_RZ Ê
f[CKX Æ cL_Rf[C�Y[ZL`kh|pnB�}�b�fiC�ZaW[BK`k}jt[@
\$M�Z�}|W�C�Y[h|bkBKX�h|CKf[}|}jtU�'W�}jf[_khj�rZPXUbRfi_RY[Zrb �$f[` X�Za`kh|Y�C�ZaX�bRWT~�b

�3h|bkMKh|CÑbkM�Z�Â�p vrZrCybk_�fi}��'W�_kZ¥Wi�3bRM�Z¨�&��]�G9Á Ð�Ú&Å¤@{] �Kf[h|_
W[�g`kB��(Zr_�vwW[C'X/BKv�bRh|CKYU�
Zr}jpUMKW[}|bk�TvwW�h|}x`&��_RW��yhxX/ZPX-fnÚ=\ùpqfiYi£
CKZwbkhxv�~KZa}jX¥fi}jW[C�YnbkMKZTX/h|_RZavwbkhjW[C¥Wi�gbkM�ZHZa}|ZPv�bR_kW�C-�(Zafip�@�\$M�Z
pqf[Y[C�ZrbkhxvØ~KZa}jXÑ�&f�`UB�C�h|��W[_Rp bkW;�'Zrb�bkZa_�bkMKf[C�Â=4 Â&Ä>5 � hjC
bRM�Z�vwZrCybRZr_LWi��bRM�ZnbRfi_RY[Zrb�W���Zr_�f�}jZrC�Y[bkM§W[� � vwp9fiC'X§f-X�h�£
f[p�ZwbkZa_TWi� � vrp¥@©\$M�Z�fip�p�W[C�hxf©vw_Rt/`�b�fi}x`L��Za_kZØvrW[CybRf[h|C�ZPX
�3h|bkMKh|C f¨��}xf[`�bkhxv-vrty}jhjCKX/_Rhjvafi}$vwZr}j}*Â�vrp hjCÑ}jZrCKYibkM fiCKX Â[@1Ú



Ð
vwp hjC{X/hxfip�ZwbRZr_P@§\$M�Z-vrZr}j}��$f[`Hhjp�p�Zr_�`�ZPX®h|CÑf¨}|h�ÎyB�hjXÑ�)Z
�KfibkMUp�f[h|Cyb�fihjC�ZaXUf�b�fi�K��_kW(À/hjpqf�bkZa}|tbÂ3J°��t=f��a�
Z$Zr��fi�(W[_�f�£
bkhjW[Cn_kZr��_khjY[Za_RfibkW�_a@4\$M�Z3vrZr}j}y�$f[`gp�W[BKC�bRZaX=W[Cnf
bRf[_kY�Zwb�h|C'`�Za_�b
bkM'f�b fi}x`kW�MKZr}xXUf[CU��� m vrZr}j}�Dyf[`��&Zr}j}Kf[`«fTE�cP�ÑfiCKX�f[CnZapU��b�tvwZa}|}l@¦\$MKZ�}jfib�bRZr_¦vrZr}j}j`���Za_kZ«B'`�ZPX�bkW
`�bkBKX�t
bRM�Z�X/hj}jB/bkhjW[CHW[�ybRM�Z
p�Zaf�`�B�_RZaXnf[`kt�pUp�Zrbk_Rh|ZP`���tHZr��ZrCybR`¦��_RW[p"B�CK�'W�}jf[_khj�rZPXHbRf[_kY�Zwb
vwW�CK`�bkh|bkB�ZaC�b�` ² `�ZaZ�G�Zav[@[ k � K�$µ�@«\$M�Z
X�ZrB/bRZr_RW[CK` h|C�bRM�Z3bRf[_kY�Zwb
�&Zr_RZq�'W�}jf[_khj�rZPX¯B'`�hjC�Y�bkMKZ-V
t�CKf[p�hjvØ�
BKvw}jZaf[_=��W[}xfi_Rhj�af�bRh|W�C
² V��
�&µ¦bkZPv�M�C�h�Î�BKZhÁ Ð�ÛKD<Ð�ß$Å��3h|bkMEÂ;Ð�Ä�SL�
�&p�hxvw_RW��&f���Za`a@4\$M�Z
�(W[}xfi_Rh|�Pf�bkhjW[C³W[��bRM�Z¨b�fi_RY[Zrb-�&f�`qp�W[C�h|bkW�_kZPX³W[C/£¤}jh|C�Z§BK`�hjC�Y
bkMKZ��
e � bkZPv�M�C�h�Î�BKZ[@«\$M�Z���e � _RZa`kB�}|bR`���Za_kZ3C�W[b�BK`kZaXq��W[_
W[BK_H~KCKf[}�fiC'fi}jt�`khx`��gh|C'`�bRZaf[X4Dg�&ZqZ�À�bR_Rf�v�bkZPX¯bkM�Z���_kW/X/B'v�bTWi�
�(Zafip f[CKX�bRf[_kY�Zwb
�(W[}xfi_Rhj�af�bRh|W�C¨X/hj_kZPv�bk}jt¥��_kW�p W�B�_LX�f�b�f�Dof[`
X/ZP`kvr_khj�'ZPX®h|C G�Zav[@� � k '��@¨\$M�Z-�(Zaf[p �$f[`=_Rf�`�bRZr_RZaX;W[C®bRM�Z
�
V m bRfi_RY[ZrbaD�fi}|bkM�W�B�Y[M-C�Wib$W��[Za_«bkM�Z���B�}j}(�df[vwZ�Wi��bRM�Z
b�fi_RY[Zrba@\$M�Z=X�ZrB/bRZr_RW[C©�(W[}xfi_Rh|�Pf�bkhjW[C�`kB/�(Za_kZPX¥��_kW�p bRM�hx`)hjCKvwW�pU�K}|ZrbkZ
_�f[`�bkZr_�f[CKXU��_RW[p
h|CKf�X/Z$ÎyBKfibkZ3p�hxvw_RW��&f���Z��(W���Za_ fiC'X�_Rf[C�Y[ZPX
��_RW[p fi�K��_kW(À/hjpqf�bkZa}|t Â&Ä 9 bkW � Ú 9 @Ñ])}j})X�fibRf¯��Za_kZ�bRf[�[ZrC
�3h|bkM³bkMKZ©bRf[_kY�ZwbØ�(W[}xfi_Rh|�Pf�bkhjW[C³fi}jW[CKY¯bRM�Z¨�(Zaf[p X/hj_RZav�bRh|W�C4D
�3h|bkM�W�B/bØ_kZa�[Za_R`Rfi}&Wi��bkM�Z�b�fi_RY[Zwb��(W[}xfi_Rh|�Pf�bkhjW[C�@ \$M�Z��(Zaf[p
M�Za}|hxvwh|b�t-�$f[`&_RZr�[Za_R`kZaX-Zr��Zr_RtØ`�ZPvwW[C'X�@

V
B�_RhjC�Y�bkM�ZnÂ&à à � _RB�C4D/�&ZTvwW�}|}jZavwbkZaX � Ä�Ä=p�hj}|}jhjW[C¥bk_Rh|Y�Y[Za_R`
��W[_qf[C�hjCybkZrY�_RfibkZPX{�(Zafip v�MKfi_RY[Z¥Wi��f[�'W�B/b�Ä�@ Ð®pØ��@�^K_kW�p
bkMKhj`H`Rfip���}jZ[D4Â&Ä Äqp�hj}|}jh|W�C¯Za}|ZPv�bR_kW�C¨Zr��ZrCybR`��Kf�`k`kZaX¨bkM�Z�vwB/b�`
X/ZP`kvr_khj�'ZPXUh|CØG�ZPvi@i k � /]T@«\$M�ZP`�Z$Zr��ZrCybR`«vrW��[Za_kZPX=f���h|C�Zapqf�bkhxv
_RZrY[hjW[C¯��_RW[p9bRM�Z�ÎyBKf[`khjZr}xf[`�bkhxvn_RZrY�h|W�C ²çÊ Ý Ä � à<Ð¨S�Zr�Lµ�bkWbkMKZUZPX/Y[ZUWi� bkM�ZqX/ZaZr�§hjC�Za}jf�`�bRhjvn_kZaY[hjW[C ²çÊ Ó � S�Za��µ�fiCKX
��W[_ Æ c Ó Ä�@ � ßZÃnÂ�@ � ² S�Za�*Éivaµ c @�\$M�hj`���hjC�Zrpqfibkhxv&vrW��[Za_Rf[Y[Z hx`
`kM�W��3C�h|Cq^gh|Y'@�Â�DibkW�Y[ZrbkM�Za_«�3h�bRM�bkM�Z
vrW��[Za_Rf[Y[Z&Wi�(bkM�Z
`kZavrW[CKX
�Kf[_�b3Wi�gbkMKZTI�S6Â�Z�À/�'Za_khjp�ZrCyba@

0

1

2

3

4

5

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

EG1b 4.2 GeV

x=0.4

Q2 [GeV2/c2]

ν

W=2 GeV

W=0.9 GeV

W=1.5 GeV

x=0.1

EG1b 5.7 GeV

x=0.6

EG1 2.5 GeV

EG1b 1.6 GeV

[G
eV

]

����X_S��&���	>C5���8`�;

>CB	B,-��(���G�;F&�2-$3�

.��2����
G�*���,/�Bj�
>?�"�,�6>C56

.�>C/Q+����+"���i���A{aX_�n!IS k�XZ��[��I'	

-&F$��

.����O7Q>1

.c

.��	�<>?5��,8`�;

>CB:�G�$5�F&�`-$3

.��`/��,B�-&5��E�
��5�-$3V{aX_�����A{aX_�,�
�@��
i�$S �@XZ��[_�
� S !nXZ��[_�]�;5��k<S T2XZ�,[='jS��D.��H.��,���I�_/�-&0C>?�:0?>C5��,/�>C5�� >CB��;

�Q

.��4�,0?�;/A

>?BV+"�����i����dP�# S �EXZ��[��I'j�t

.��W0?-IB,�;

>C-&5 -$3H

.��i� u�u �
�,/�-$5��$5�B,�E���Ad PÈ�$S kXZ�,[��I'`�$5���

.������,��+ >C5��,0?�$/A

>CB@0?>C8:>1
�����d P÷!cXZ�,[��('jSQ}V0C/�-/�.�-�7Q5����
�O

.���� >C5��,8`�;

>CB20C>?5��,/V3K-$�H

.��
�,�	�
�,+ �
�,/��,5I
G�;

>C�(�2�$�$0C����/-$3��tS

±�±�±�² ¸ -	µ.- -i´0-�/�� 2~± 2
\$M�Z;Y[Wyfi}�Wi�=W�B�_©fiCKf[}|t/`khj`��&f�`ØbRWÑ~'_R`�b�X�ZwbkZa_kp�hjC�Z;bkM�Z

X�W[B���}jZH`��Kh|C©f[`kt�p�pUZrbk_Rt

õ���� Ó ö
��� ù ö

���

ö
��� ú ö

���
² � µ

��W�_-ZPf[v�M°��h|CKZrpqf�bRhjv©�Kh|C1fiCKX bRM�ZrC°bRWÑZ;ÀybR_Rf�v�bØbRM�Z§�KMyt/`kh�£
vafi}rÎyBKf[C�bRh�bRh|ZP`«Wi�ohjC�bRZr_RZa`�baD[bkM�Z3��hj_�bRBKfi}/��MKWibkW�Cqf[`ktyp�p�ZwbR_khjZa`õ 	 E ú6" õ 	c f[CKXnbkM�Z
`�bk_RBKvwbkB�_RZ$��B�CKvwbkhjW[Cb» 	E D���_kW�p bRM�Z)_RZa`kB�}�b�`r@
�
Zr_RZ[D

ö
��� `�bRfiC'X�`T��W�_=bRM�Z�X/h��oZr_RZrCybRhjf[}�Za}|ZPv�bk_RW[C�`kvaf�b�bRZr_Rh|CKY

vr_kWy`k`�`kZav�bRh|W�C§�3h|bkM;bkMKZnb�fi_RY[ZrbLf[CKX¨Za}|ZPv�bk_RW[C;`��Kh|C;�'W�h|CybRh|C�Y
hjC W[���(W�`kh�bRZ¥X�h|_RZavwbkhjW[CK`�fi}jW[CKY§bRM�Z��'ZPfip f[CKXÑvrW[_R_kZP`��(W[CKX/£
hjC�Y�}|t

ö
��� ��W�_3�Kfi_�fi}j}jZr}obRf[_kY�Zwb3fiCKX¥Za}|ZPv�bk_RW[C�`k��h|C�@

-n²e¸��������� "!# "$%��&#'�(
^�W�_�bkM�Zq��_RZa`kZrCybTfiC'fi}jt�`khx`rD��&Zq`�Za}|ZPv�bkZPX¯XKf�bRf¥_RB�CK`�b�fi�[ZaC

�3h|bkM³f§bkW[_RBK`�vwBK_k_RZrCyb�Wi� ú ��� Ú Ä§] ² hjC��'ZaCKX/hjC�Y®Zr}jZav�bR_kW�CK`�µ
f[CKXÑbRfi_RY[Zrbq�'W�}jf[_khj�afibkhjW[C �Kfi_�fi}j}|Za}$bkW;bkMKZ¨�'ZPfip X/h|_RZavwbkhjW[C4@
\$MKZ
X�f�b�fL��Za_kZ$b�fi��ZrC��3h�bRM�b���WT`k}jh|Y�M�bR}|t�X/h|�(Za_kZaCyb �'ZPfip´ZrC/£
Za_kY�h|ZP`rD � @ Ð�à ÐnS�Zr�1fiCKX � @ Ú Û�ÚTS�Za�=D�X/B�Z�bkWUf=v�MKf[C�Y[Z)W[��bkM�Z
f�vrvrZr}jZr_�f�bkW�_&vrW[C/~'Y[B�_�f�bRh|W�C4@«�¯Zn`�Za�Kfi_�f�bRZaXØW�B�_
`Rfip���}jZLh|CybkW
��W�B�_�X�h��oZr_RZrCyb*)�_RB�C©Y[_RW[B��'`,+KD�b��&WØZaf�v�M¨�3h�bRM¨�(Zafip ZaC�Zr_RY[t� @ Ð�à<Ð-S�Za�´fiC'X � @1Ú<Û�ÚqS�Zr�=@oI f�v�M©_kBKC©Y[_RW[B��¨vrW[_R_kZP`��(W[CKXK`
bRW=fHvwW�CybkhjY[B�W�BK`�`kZwb W[�o_RB�CK` �3h�bRM�bkM�Z�`kf[p�Z$bRfi_RY[Zrb�pqf�bkZa_khxfi}
f[CKX©fi�K��_kW(À/hjpqf�bkZa}|t¥vwW�CK`�b�fiCyb3bRf[_kY�Zwb
�'fi_�fip�ZwbRZr_�`3fiCKX©_RB�C/£
CKh|C�YØvrW[CKX�h�bRh|W�CK`r@$¡�C�}|t�_kBKCK`3�3h|bkM¨`�bRfi�K}|ZH�(Zaf[p fiC'X¥X�ZwbkZPv�£
bRW[_$�(Zr_k��W[_Rp�f[CKvwZ��&Zr_RZ�hjCKvw}jBKX/ZPX-hjC�W[B�_3`Rfip���}jZ[@«\$M�Z � @1Ú<Û�Ú
S�Za�+Y[_RW[B��K`&fi}x`kWnvwW�CybRfihjC�ZPX-vrf[_k�(W[C-bRf[_kY�Zwb�_RB�CK`�bRMKf�b3�&Zr_RZ
B'`�ZPX=bRWHX/ZwbRZr_RpUhjC�Z$bRM�Z
X/hj}|B�bkhjW[CU�df[vwbkW[_ ² `�ZaZ
G�Zav[@i � k K�$µ�@��¯Z
f[CKfi}jt��rZPX=Za�[ZrCyb�`«�3h�bRMØ`kvaf�bkbkZr_RhjC�YTfiC�Y�}|ZP`���_RW[p´f[�'W�B/b2Â;Ð :&bkWÚ Ä�:=fiCKX©`Rvrfib�bkZa_kZPX�Zr}jZavwbk_RW[C©ZrCKZr_RY[hjZa`$��_RW[p Ä�@1ÚqS�Zr�´bkW � @1Ú
S�Za�=@
\$M�ZqX�fibRf���Za_kZ�`�W�_�bRZaX¯f[vrvrW[_�X/hjC�Y-bRW¥bkM�Z�M�Za}|hxvwh|b�t¨Wi��bkM�Z

Za}|ZPv�bR_kW�CÑ�(Zafip�@ V
B�_RhjC�Y®W[B�_�_RB�C4D�bRM�Z��'ZPfip MKZr}jhjvrh�b�t,��W�}�£
}jW��&ZaXLf-)��'`�ZaBKX/WIÃ�_Rf[CKX/W�p.+&�Kfib�bRZr_RCHWi�/M�Zr}jhxvwh|b�t��'fihj_R`aDa�3MKZr_RZ
bRM�ZU~K_�`�b/)��KBKv��[Zrb�+ ² Wi�hÂq`�ZPvwW[C'X§}jZrC�Y[bkM'µ�W[��Zaf�v�M¯�'fihj_��$f[`
Y�h|��ZrC³_�fiCKX/W�p MKZr}jhjvrh�b�t³fiCKX°bkM�Z;`�ZPvwW[C'X³h�b�`-vwW�p���}|Zap�ZrCyba@
�;ZUp�fibRv�M�ZPX�bkMKZU`kZ$ÎyB�ZaCKvwZnWi��M�Za}|hxvwh|b�t���h�b�`���W[_�Zaf[v�M§Zr�[ZaCyb
�3h|bkM+bRM�Z,�Kfib�bkZa_kC"`kZ$ÎyB�ZaCKvwZ,_RZavrW[_�X/ZaX>h|C+M�Za}|hxvwh|b�t+`kvafi}jZr_�`
f[CKX+X/hx`kvafi_�X/ZaX>�Kfihj_�`¥��W[_¨�3M�hxv�M1bkM�ZÑM�Zr}jhjvrh�b�t1f[`R`�hjY[CKpUZaCyb
�$f[`UhjCKvwW�CK`khj`�bkZaC�bP@Ñ�;Z©fi}x`�W®X/hx`kvafi_�X/ZaXÑ�Kfihj_R`n�3h|bkM°`�hjY[CKh�~�£
vafiCybk}jt{X/h|�(Za_kZaCyb ² ��t,pUW�_kZ�bkM'fiCfÂ$Ä 9 µ=�'ZPfip�hjCybkZrC'`�h|b�t{hjC
bRM�Z)b��&WH��BKv���Zwb�` ² X�B�Z)bRW=�(Zafip <KBKvwbkBKfibkhjW[CK`�W[_�bk_Rh|�K`�µ�@«\$M�Z
~'CKfi}�XKf�bRf�`Rfip���}jZTvwW�C�b�fihjC�ZaX�W[CK}|tØpqfibRv�M�ZPX��'fihj_R`$W[�g��B'v���£
ZrbR`$�3h|bkM©`�bRfi�K}|ZH_RB�C�C�hjC�YqvwW�CKX/h|bkhjW[CK`a@
])}j}®Zr��ZrCybR`>��Za_kZ´f[vrvrB�p=BK}jfibkZaX9h|C `�pqfi}j};��h|C'`>W[� Ê

² Ë Ê Ó Ä � Ä � S�Za��µ¥fiCKX Æ c ² Ë Æ cIÞ Æ c Ý � Ä 9 µ�DL`�Za�Kf�£
_�f�bRZr}jt©��W[_=�'W[bkM®�'ZPfip M�Zr}jhjvrh�bRh|ZP`r@ ² \$M�Z�X�f�b�f�W�C,f[`ktyp�p�Zw£
bR_khjZa`�fiCKXc» E Do`�M�W��3C©hjC;G/Zavi@( 7�=Dofi_RZT�&ZrhjY[MybkZPX©f��[Za_Rf[Y[Za`$W[�`kZr��Zr_�fi}�`kBKv�M��Kh|CK`�µ�@  7C�f�X�X/h|bkhjW[C4DK��ZHfi}x`kW�f�vrvrB�p=B�}xf�bRZaX-bkM�Z
hjCybkZaY[_�f�bkZPX;�'ZPfip v�MKfi_RY[ZU��W[_=Zaf[v�M,W[�$bkM�ZØMKZr}jhjvrh�b�t;��BKv���ZwbR`
² vwW�_k_RZavwbkZaXq��W[_)X/ZPf[X�bRh|p�ZPµ bRWUCKW[_Rp�f[}|hj�rZ
bkM�ZLM�Za}|hxvwh|b�ty£¤`kW[_kbkZPX
vrW[B�Cyb�` hjC�ZPf[v�MØ�Kh|C4@«�;Z���W[B�CKX-bkM'f�b$W[C�f���Zr_�fiY�Z[D�bRM�Zr_RZ��$f[`
f�ÄK@ � 9 X/h��oZr_RZrC'vwZ��'Zrb���ZaZrC;bkMKZUhjCybkZaY[_�f�bkZPX¯v�M'fi_RY[ZT��W�_LbkM�Z



Ú
b��&WqW[���(W�`kh�bRZTM�Za}|hxvwh|bkhjZa`aDK�(W�`R`�hj��}jt¥`�bkZap�pUhjC�Yq��_RW[p bkMKZ=`�ZaC/£
`kh�bRh|��h|b�t{Wi��bkM�Z���MKWibkW/vaf�bkMKW�X�Z¥hjC bkM�Z©�(W[}xfi_Rhj�rZaX�`�W�B�_�vwZ¥bkW
`kp�f[}|}o_RZrpqfihjC�hjC�Y=}jhjC�Zaf[_&�(W[}xfi_Rhj�af�bRh|W�C-vwW�p��'W�C�ZrCybR`&W�_��(Zaf[p
p�WibRh|W�CK`�Wi��bkM�Z©�KM�WibRWIÃyhjW[CKh|�Pf�bkhjW[CÑ}jf�`�Za_q�'ZPfip�@>¡�B�_qC�W�_�£
pqfi}jh|�Pf�bRh|W�Cnp�ZwbRM�W/X�_kZap�W��[ZaXTbkM�Z
Zw�oZav�b�W[�'bRM�hx`�f[`kt�pUp�Zrbk_Rt[D
fiC'X{h|bU�$f[`T��B�_�bRM�Zr_q`kB�����_RZa`R`kZaX,��t®_kZa�[Za_R`kh|CKY©bkM�Z¥_RZr}xf�bkhj�[Z
`kh|Y�C¯�(Zwb��&ZrZaC¯bRM�ZqM�Za}|hxvwh|b�t¯fibHbkM�ZØvaf�bkMKW�X�Z�f[CKX;h|C;bRM�ZqZ�À�£
�(Zr_Rh|p�ZrCyb�fi}���fi}j} ² bRM�_RW[B�Y�M�`k��hjC�Ãy�K_kZPvwZa`R`kh|W�C�hjC�bkM�Z=h|C���ZPv�bRW[_
fiC'XØbRM�ZTf[vavwZr}jZr_�f�bRW[_�µ�@

�W² %�!# "$%��� '�( $�� ���

�¯Z&`�Za}|ZPv�bkZPXLZr}jZavwbk_RW[CLZr��ZrCybR`���t�~K_�`�b�_RZ$ÎyB�hj_Rh|C�Y)f)C�ZrYyf�bkhj�[Z
bk_�f[v��©�3h|bkM;pqf�b�v�M�h|CKY�`khjY[CKf[}j`�hjC§bRM�Z�bkhjp�Z�ÃyW[��Ã�<KhjY[Myb ² \¦W�^«µ
`RvwhjC�bRh|}j}xf�bkW�_R`aDobkMKZ���Zr_RZrC���W���vrW[B�CybRZr_�` ² �3�$µ�D�f[CKX§bkM�ZqZa}|ZPv�£
bk_RW[pqf[Y[C�Zrbkhxv�vafi}jW[_Rh|p�ZwbRZr_ ² I$�$µ�@/ 7C¥bkM�ZL��_RZa`kZrC'vwZ�Wi�g`kZr��Zr_�fi}
`kBKv�M;bk_�f[v��/`rDobRM�ZqbR_Rf�v��©�3h�bRM®bkM�ZØ`kM�W[_kbkZP`�b <KhjY[MybHbRh|p�Zq�$f[`
`kZr}jZav�bRZaX�f[`&bRM�ZHZr}jZavwbk_RW[C�vrf[CKX/hxX�f�bRZ[@ G�W�pUZTf�X�X/h|bkhjW[CKf[}4vwB/b�`
W[C¨bkM�Z=bk_�f[v��¥�[Zr_kbkZ;À�f[}|W�C�Y�bkMKZn�(Zaf[p6}jhjC�Z=_RZrp�W��[ZPX¥Zr�[ZaCybR`
��_RW[p
bkM�Z�ZrCybR_Rf[CKvwZ
f[CKXqZ;À�h|b$�3h|CKX�W��)`�Wi��bRM�Z��'W�}jf[_khj�rZPXUbRfi_k£
Y[Zrb)v�MKfipn�'Za_aD�f�`$��Za}|}4f�`$�Kf[X/}jt-_RZavrW[CK`�bk_RBKvwbkZaXØbk_�f[v��/`a@
�¯ZTB'`�ZPX�hjC/��W�_kpqf�bRh|W�C¥��_kW�p bkMKZU�3�2f[CKX¥bkMKZTI&�°bkWq��B�_k£

bkMKZr_�`kZr�'fi_�f�bkZ3Za}|ZPv�bR_kW�CK`���_RW[p
C�ZrYyf�bkhj�[Z3�Kh|W�CK`r@g�;Z)_kZ&ÎyB�h|_RZaX
f `�hjY[CKf[}�hjC2bRM�ZÑ�3� bkM'f�b�Z�À�vwZaZaX/ZPX�Ú<Ä 9 Wi�TbRM�Z;f���Zr_�fiY�Z
`kh|Y�CKfi}«��W�_nf©`kh|CKY[}jZØ��M�W[bkWIÃ�Zr}jZavwbk_RW[C4@�^�B�_kbkMKZr_RpUW�_kZ�D¦�&Zq_RZw£ÎyB�hj_kZPXHbkM'f�b�bkM�Z&ZrCKZr_RY[tHp�Zaf�`�B�_RZaXTh|CnbkM�Z$I&�®Z�À�vwZaZaX/ZPX � Ä 9
Wi��bkM�ZØvafiCKX�hjX�fibkZ�Zr}jZavwbk_RW[C¯pUW�p�ZrCybkB�p ² bRM�ZØf��[Za_Rf[Y[Z=`RfipU£
��}jh|CKYL��_Rf�v�bkhjW[CUWi�(bkMKZ)I&�®�$f[` � ß 9 µ�@�] b�t���hxvrfi}KZ�À�fip���}jZ&��W[_
bkMKZ3_RfibkhjW�W[�(`Rfip���}jZaXUI&�®ZaC�Zr_RY[tHW���Zr_gp�W[p�ZrCybkBKp hx`«`�M�W��3C
hjC¨^¦hjYK@ � @�\$MKZHW[�(ZrC©M�hx`�bRW[Y�_Rf[p `�MKW��)`$Zr�[ZaCybR`$bRMKf�b)�Kf�`k`kZaX
fi}j}�WibRM�Zr_3Za}|ZPv�bR_kW�C¥vrB/bR` ² h|C'vw}jBKX/hjC�Y�bkM�Zn�3�ùvwB�b�µ�@
�¯Z�fi}x`�WTvrW[}j}|ZPv�bkZPXØfT`Rfip���}jZ)Wi� � 5 Za�[ZaC�b�`��3h|bkMØCKW=`�hjY[C'fi}

fi�(W��[Z$bRM�_RZa`kM�W[}xX�h|CØbkM�ZH�3��@�]
`&`kM�W��3Cq��t=bRM�Z�`kMKf[X�ZaXqfi_RZaf
hjC{^¦hjYK@ � D¦bkM�Z � Þ Ø `k�(Zav�bR_kBKp f�`k`kW/vwhxf�bkZPX§�3h|bkM � 5 Zr�[ZaCybR`
hx`U`�bk_Rhj�yhjC�Y�}|t,X/h|�(Za_kZaCybU��_RW[p bRM�Z�Zr}jZav�bR_kW�CÑ`k�'ZPv�bk_RB�p�@Ñ­
C/£
X/Za_
bRM�ZUvrW[CK`kZr_R��f�bRh|��Z=f[`R`�BKpU��bkhjW[C©bRMKf�b����	�(Zr�[ZaCybR`��'Za}|W�� f
� Þ Ø _RfibkhjWqWi�QÄ�@KÂ&Ú�vafip�ZL��_kW�p �Kh|W�CK`rD'��Znvw_RW�`R`�Ã�C�W[_Rpqfi}jh|�aZaX
bkMKZ�b���W�`��(Zavwbk_�f¥�'Za}|W��"bRMKf�bT�(W[hjCybTfiCKX¯Za`�bkhjpqf�bkZPX¯bkM�Z�_RZw£
pqfihjC�hjC�Y,��hjW[C³vwW[Cyb�fip�h|C'f�bkhjW[C Wi�LW[BK_qZr}jZav�bR_kW�C `Rfip���}jZ©��t
bkMKZn_�f�bRh|W�Wi�«bkMKZ=b��&W-hjCybkZrY�_RfibkZPX©`��(Zavwbk_�f-fi�(W��[ZnW[B�_�vwB/bLWi�
� Þ Ø Ç Ä � � @{^KW[_qfi}j}$��h|C�Zapqf�bkhxvr`�`�bkBKX�h|ZPX�D bRM�hx`n_RZrpqf[h|C�hjC�YvwW�CybRfip�hjCKf�bRh|W�C-bRB�_RC�ZaX�W[B/b3bRW��'ZH}jZa`R`$bkM'fiC�Â 9 @
\$M�ZL_kZPvwW[C'`�bR_kBKvwbkZPXØp�W[p�ZrCyb�fnW[��bRM�ZH`kvaf�b�bRZr_RZaX-Zr}jZav�bR_kW�CK`

�&Zr_RZ�vwW[_R_RZav�bRZaX���W[_�Zw�oZav�b�`4��_RW[p>B�C���C�W��3CLbRW[_RBK`o~KZa}jXHX/hx`�bkW[_k£
bkhjW[C'`TfiCKX®`k}|hjY[Myb=X/_Rh|�Æbnv�MKfipn�'Za_Hp�hj`Rfi}jh|Y�C�p�ZrCybR`a@-�;ZqBK`kZaX
�
� m _kBKCK`$bRf[�[ZaC�hjCybkZr_R}jZaf��[ZPXØ�3h|bkM¥bkMKZT�
V m W[C�ZP`&bkWØX/ZrbkZr_k£p�h|CKZ�bRM�Z3vwW�_k_RZavwbkhjW[CH�df�v�bkW�_¦��tTW��/bkhjp�h|�ah|CKY
bRM�Z$�'Wy`�h|bkhjW[C�fiCKX
�3hxX�bkM¯Wi�«bkMKZ=Zr}xf[`�bkhxvT�(Zaf[� ²çÊ Ó Ä � à ��� S�Za��µ)��W[_Lfi}j}¦`Rvrfib�£bkZa_khjC�Y-f[C�Y[}jZa`�
-fiCKX
��@�\$M�ZT_RZa`kB�}�bRh|CKY-vwW�_k_RZavwbkhjW[CK`3�&Zr_RZHWi�
bkMKZHW[_�X/Zr_	Ä�@KÂ 9 W[C�f��[Zr_�fiY�Z[@

º`²e¸ & !�� ��&#'�( ��(���� '�!#����&�� ����& '�(

\$M�Z�X/W�B���}jZ�`k��hjC-f[`kt�p�pUZrbk_Rt6õ����/vrf[Cq�'Z�Z�À�bk_�f[vwbkZPX���_kW�p
bkMKZ�vrW[B�Cyb$_RfibkZ�f�`�t�p�p�ZwbR_kt ² CKW[_Rp�f[}|hj�rZPXq��t�bkM�Z�hjC�bRZrY�_RfibkZaX

����X_S�!<�a�<+"�,B�
��G�2-$3�

.��H�G�;

>C-h-;3t8:���;/����
���`�,5����
F$�I���f��>C56XZ�,[	'j�>?5�

.����,0C�,Bj
��
-&8`�$F$5���

>CB�B��;0?-;�
>C8:��

���@-;�&���n

.���
��G�;B,�Ï8:-&8:��5��

��8b���c��>C5�XZ�,[	\�B�'j��3K-$�Z�,0C�,B�
��
-&5�/_��-$+"�,5b.�>?/A

-$F$�G�;8W'H�;5��6+�>?-$5�/��/�.��&� ���E���
���('jS��D.��*�(����

>CB��;0a/�B,�$0C�:>C/_���
��>1
��G�;���IS:|�-$

.@/�+"�,B�
��G�.����(�6�"���,5�Bj�
-&/�/çUI5�-$�
8`�;0?>Cm,�,� �;
`0C-�7������tS�{��&�,5I

/:�$�"-��(�W

.��>?5���>CB���

���i

.��
��/�.�-&0?�i�;�
�	>?���,5I

>1^��,�6�$/H�,0C�,B�
��
-$5�/,S

�(Zaf[p>v�MKf[_kY�ZPµ(f��ÆbRZr_�f�vrvrW[B�CybkhjC�Y$��W�_obkM�Z X�h|}jB/bkhjW[CL��_RW[p>B�C��(Wi£
}xfi_Rhj�rZaXUb�fi_RY[Zrb�vwW�CK`�bRh�bRB�ZrCyb�`�f[CKX�bkMKZ��(Zaf[p ²��! µ fiCKX�b�fi_RY[Zrb
²��#" µ&�(W[}xfi_Rhj�af�bRh|W�C%$

õ'&)(+*-,��� Ó
Â

 ü/. �  . � "
× �4Þ Æ � ù × 5 Þ Æ 5
× � Þ Æ � ú × 5 Þ Æ 5 ý ² Ðyµ

�3MKZr_RZ × � ½ 5¯fi_RZ$bkMKZ�vwW�B�CybR`�fiCKX Æ � ½ 5¯f[_kZ$bRM�Z
hjCybkZaY[_�f�bkZPX
�(Zaf[p v�MKf[_kY�Z
��W�_3�'Wy`�h|bkhj�[ZTf[CKX-CKZrY�fibkhj�[Z�M�Zr}jhxvwh|b�t[@
�;Z-X/ZwbRZr_Rp�h|C�ZPX®bkMKZ�X/hj}|B�bkhjW[C®�df[vwbkW�_  ü6hjC{IHÎ(@ ² ÐyµL��t

f[����_RW(À/h|pqf�bRh|CKYqbkM�ZqvrW[Cybk_Rh|�KB/bkhjW[C§bkW¥bkM�ZqvrW[B�CybL_RfibkZa`���_RW[p
BKC��'W�}jf[_khj�rZPXHb�fi_RY[Zwb«vwW�CK`�bkh|bkB�ZaC�b�` ² b�fi_RY[Zwb���W�h|}x`rD����)Z3vrWyW�}jf[Cyb
f[CKX¥E�zr�1hjC¥f[p�pUW�C�hxf�µ �3h�bRMØbkMKZL`k�(Zav�bR_Rf=bRf[�[ZaC-W[C-bkM�ZHvafi_k£
�(W[C�b�fi_RY[Zrba@
G�W�pUZnvwW[p��(W[C�ZaCybR`)W[��bkM�ZP`�ZHb��&Wqb�fi_RY[Zwb�`3�&Zr_RZ
bRM�Z©`kf[p�Z ²10�24352 D�bRM�Z����)Z©vrWyW�}jf[CybUfiC'X,��W[hj}x`n�&Zr_RZ¥��_kZP`�ZaCyb
��W�_ bRM�ZLvrfi_R�(W[Cqb�fi_RY[Zwb&f[`���Za}|}Æµ�D�f[CKXØvrf[_k�(W[C�D�C�h|bk_RW[Y�ZrC4D�fiC'X
Za�[ZaC§�a�
ZnM'f��[Zn`khjpUhj}xfi_L��hjCKX/hjC�Y�ZaC�Zr_RY[hjZa`��(Zr_HC�BKvw}jZrW�C§fiC'X
^KZr_Rp�h¦p�W[p�ZaC�b�f�D�`kB�Y[Y�Za`�bkhjC�Y�bkMKfib�bRM�Zrhj_�h|CKvr}|B'`�hj�[ZnZr}jZav�bR_kW�C
`Rvrfib�bRZr_Rh|C�Y)`k�(Zav�bR_Rf
fi_RZ�`�hjp�h|}xfi_�fi�ÆbkZa_¦vwW�_k_RZavwbkhjC�Y$��W[_�bkM�Z�bkWib�fi}
C�B�pn�'Za_TWi�&bRf[_kY�ZwbHC�BKvw}jZrW�CK`a@ ² \$M�hx`Tf[`R`kB�p��/bkhjW[C®MKf�`H`�hjCKvwZ
�(ZrZaCØ�[Za_kh|~KZPXUbkWT�(ZwbkbkZr_�bkM'fiC � 9 �3h|bkM-X�ZaX/hxvrfibkZaXØ_kB�C'`�W[C�f
�KB�_kZ=E�zr�1b�fi_RY[Zwb)X/BK_khjC�YUbkM�ZT`kZavrW[CKX��Kf[_�b3Wi�«I�S6Â�µ�@
\¦W�f�vrvwW�B�Cyb¦��W�_�bRM�Z3X/h|�(Za_kZaC�b«C�B�pn�'Za_gW[�'C�BKvr}|ZaW[CK`¦h|CUZaf�v�M

b�fi_RY[Zrb
fiCKX©X/h|�oZr_RZrCyb
W��[Za_Rf[}|}(b�fi_RY[Zwb3bRM�hxv��yCKZa`R`�ZP`rD'��ZTvr_kWy`k`
Ã
CKW[_Rp�f[}|hj�rZPX bkM�Z®vrf[_k�(W[C2bRfi_RY[Zrb�`k�'ZPv�bk_�f,bRW{bRM�Z;f[p�pUW�C�hxf
b�fi_RY[Zrb$`k�'ZPv�bR_RfK@g�;ZHX/ZwbRZr_Rp�h|C�ZPX�f=C�W�_kpqf[}|hj�afibkhjW[C�vrW[CK`�bRf[Cybõ%`�BKv�M³bRMKf�b-bkM�Z§b���W{`k�'ZPv�bR_Rf,M'f[X�bkM�Z;`kf[p�Z©CyBKp=�(Zr_-W[�
vrW[B�Cyb�`Ø�(Zr}jW�� fÑvwB/bGÃyWi�+p�hj`R`kh|C�YÑp�f�`k` Ê
687�" D)�&Zr}j}��(Zr}jW��
bRM�ZWÎyBKf�`�h?ÃyZa}jf�`�bRhjv��'ZPfi�o@�\$MKZTvwB/bGÃyWi�;_Rf[C�Y[ZPXØ��_RW[p Ê
687�" ÓÄ � � � Ú�S�Zr�
f�b Æ c Ó Ä � � ² S�Zr�*Éivaµ�cHbkW Ê
687�" Ó Ä � ÚØS�Za� f�bÆ c Ó Â � � ² S�Za�*Éivaµ c D�f[CKX��$f[`�v�M�Wy`�ZaCU`kWHbRMKf�b�bRM�Z
X/ZaB/bkZa_kW�C
vrW[Cybk_Rhj��B/bkhjW[C©�$f[`
C�ZrY�}|hjY[hj��}jZ[Dof[vavwW[_�X/hjC�Y�bkW¥fØe©W�C�bRZ��&f[_k}jW



Û
`kh|pnB�}jfibkhjW[C¥Wi�gbkM�ZTX�ZrB/bRZr_RW[C¥�&f���Z
��B�C'v�bkhjW[C�@

▲
▲

▲

▲

▲

▲

▲

▲

▲

▲

▲

▲

▲

▲

▲

▲
▲▲▲

▲
▲

▲
▲
▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲▲

▲
▲▲▲▲▲

▲

●
●

●

●

●

●

●

●

●

●●
●
●

●

●
●
●
●●●●

●●
●●

●
●●●●●●●●●●

●●
●
●●●●●

●●●●●●●●●
●●

●●
●●●●

●

∆∆∆∆∆
∆
∆

∆

∆∆

∆

∆
∆
∆∆∆∆∆∆∆

∆∆
∆∆∆∆

∆∆∆∆∆∆∆∆∆∆∆∆
∆
∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆∆

0

2000

4000

6000

8000

10000

12000

14000

16000

0.75 1 1.25 1.5 1.75 2

▲ ND3

● Carbon

∆ Deuteron

Deuteron (quasi-elastic)

W [GeV]

N
or

m
al

iz
ed

 C
ou

nt
s

����X_S�% �:� +"�,B�
��G�b-;3HB,-&��5<

/ À�ÃRý ^�5��;0�/A
G��

�W8`�;/�/*d 3��
-&8÷

.��+"-&0?���
>?m����ixV� y 
G���
F&��
2��/�-$0?>?�:
��
>?�$5�F$0C�,/G'4�$5��:B����
�"-&5W
G�;�
F&�j
	��B,>1���B,0C�,/G'��
��5�/]3K-$��

.��D�G�;5�F&�QL N PR#�� k��i#��?�O�YXZ�,[=\;B�' N S
�D.��Q/�+"�,B�
��G�.����(�]�"�,��5OBj�
-&/�/A�Y5�-;�
8`�$0C>Cm,���O�;
�0C-�7 d9S �D.��a������

���
-$5	/�+"�,B�
��
��8��-&+"��5�
��
>?�$5�F&0C�,/G'=>C/=

.��h��>1qr���
�,5�B,�*�"��
w7D�,�,5�

.���/��_
ç7�-6/�+"�,Bj
��G� S
�ç5@

.����I���;/�>C�Y�,0?�;/A

>?BW+"��� ���
�,F$>C-&5~��>1
_�$F;�
�,�,/_7��,0C0�7Q>1

.��b/�>C8h���0?�;

>C-&5���/�>?5�F6

.��������
>?/274���(�:3K��5�Bj

>?-$5�3�-;�_

.��`���,� 

���
-&5 ��/�-$0C>��0C>C5���'jS
\$M�ZTX/hj}|B/bRh|W�C¥�df[v�bRW[_3vrf[C¥bkM�ZaC¥�(ZH�3_Rh�bkbkZrC©f�`

 ü Ó
× Ò
	�� ù õ . ×�


× Ò
	 � ý
² Ú[µ

�3M�Za_kZ�bkMKZTC�B�p�Zr_�f�bkW�_$hj`$bRM�ZTvwW�B�Cyb3_RfibkZHX/B�ZLbRWØX/ZrB/bRZr_Rh|BKp
fi}jW[CKZ[@�\$M�Z)_RZa`kB�}�b�`�W[�(bRM�hx` p�ZwbRM�W/X���W[_&fiCqhjCybkZr_Rp�ZaX/hxf�bRZ Æ c
��hjC=fi_RZ `kM�W��3CHhjCn^gh|Y'@ � @¦\$M�Z�C�W[_Rpqfi}jh|�aZaXHvrf[_k�(W[CT`k�(Zav�bR_kBKp
² vrh|_�vw}jZa`�µoMKf�`��(ZrZrCT`kB��/bR_Rf�v�bRZaX���_RW[p2bRM�Z f[pUp�W�C�hjf3`k�(Zav�bR_kBKp
² `kW[}jhxX³bk_Rhjf[C�Y[}jZa`�µUbRWÑt�h|Za}jX°bkM�Z;X/ZrB/bRZr_RW[Cù`k�(Zav�bR_kBKp ² W[�(ZrC
bk_RhxfiC�Y�}|ZP`Rµw@ \$M�Z¨}jh|C�Z¯h|C'X/hjvaf�bRZa`qbRM�Z§_RZa`kB�}|b�W[�LW�B�_�e¨W[CybkZ
�&fi_R}jWØ`�hjp=B�}xf�bRh|W�C¨Wi��bRM�ZUX�ZrB/bRZr_RW[C¨`k�'ZPv�bk_RB�p fi}jW[CKZ[DK�3MKhjv�M
hx`¦�'f[`kZaXHW�CWÎyBKf[`kh�£¤Zr}xf[`�bkhxv `Rvrfib�bRZr_Rh|C�Y ² ���° �]�µgfiCKXLbRM�Z$�«fi_Rhj`
�$f��[ZL��B�CKvwbkhjW[CJÁ Ð � Å¦��W�_)bkMKZnX/ZaB/bkZa_kW�C4@)\$M�Z=X/hj}jB/bkhjW[C©�df�v�bRW[_
��W[_3W�B�_3Z�À/�(Zr_Rh|p�ZaC�b3�$f[`3f[_kW�B�CKX  ü Ý Ä � � @\$M�ZØ`�ZPvwW�CKX;h|C�Y�_kZPX/hjZrCybHC�ZrZPX/ZaX;hjC{IHÎ(@ ² Ð�µLhj`HbkM�Zq��_RW/X�£
BKvwb)Wi���'ZPfip f[CKX�bRf[_kY�Zwb3�'W�}jf[_khj�afibkhjW[C4@��;ZHp�Zaf[`kB�_RZaX��'W[bkM
bkMKZ��(Zaf[p �(W[}xfi_Rhj�af�bRh|W�C ² �3h|bkM f§e 7[}|}jZr_n�'W�}jf[_khjp�ZwbkZa_�µ=fiCKX
bkMKZ�b�fi_RY[Zrb&�(W[}xfi_Rh|�Pf�bRh|W�C ² BK`khjC�Yq�
e � µ�hjCKX/hj��hjX/B'fi}j}|t-X�B�_khjC�Y
bkMKZ¨_kBKC4@1�
W���Za�[Za_aD$X/B�Z©bRW®bkM�Z¯`�pqfi}j}
f[pUW�B�Cyb-Wi��bRf[_kY�Zwb
pqf�bRZr_Rhjf[}'fiC'Xqh�b�`&h|C�MKW[p�W[Y�ZrC�ZaW[BK`«Z;À/�'Wy`�B�_RZ)bRWTbRM�Z
Za}|ZPv�bk_RW[C
�(Zafip�DgbkMKZ��
e � _kZP`�BK}�b�`T�&Zr_RZqC�Wib=��Zr_Rt§��_RZavrhj`kZ-f[CKX®_kZa}|h|£
fi�K}|Z�@g 7C'`�bRZaf[X4D��&Z�X/ZrbkZa_kp�hjC�ZaX�X/h|_RZavwbk}jtUbkM�Z���_kW/X/B'v�b �  . � "
��t³Z�À�bk_�f[vwbkhjC�Y{h|b-��_RW[p bkM�Z¯p�Zaf[`kB�_RZaX°f�`�t�p�p�Zwbk_Rt h|C°bRM�ZÎyBKf[`kh?ÃyZr}xf[`�bkhxv�_kZaY[hjW[C4@&^�W�_3bkM�hx`)�KB�_k�(W�`kZ[D'��ZHB'`�ZPX�h|CKvr}|B'`�hj�[ZÎyBKf[`kh?ÃyZr}xf[`�bkhxv�Zr�[ZaCybR`DÖ ²�� ý

� � µghjCUbkM�Z3_�fiCKY[Z=Ä�@ � Ú�S�Zr� � Ê �Â[@ ÄqS�Zr�n@
\$M�Z�f�`�t�p�p�ZwbR_kt�õ����y��W[_$Zr}xf[`�bkhxv�`Rvrfib�bRZr_Rh|C�Y=��_kW�p ��_RWibRW[CK`

fiC'XTC�ZaB/bk_RW[CK`�vafiCU�'Z3vrf[}jvrB�}xf�bkZPXH��_RW[p"��C�W��3CnCyB'vw}jZrW[C=��W[_Rp
�df[vwbkW�_R`$�3h|bkM��[Za_ktq}jh|b�bk}jZ=`kt/`�bRZrpqf�bRhjv�B�CKvrZr_kbRf[h|Cyb�t ² }|ZP`k`&bRMKfiC

Âr£ �;9 h|C;W[B�_L��hjC�Zrpqf�bRhjvn_RZrY[hjW[C(µ�@T�;Z�BK`�ZPX¨W�B�_H`�hjp=B�}xf�bRh|W�C
W[�«bkM�Z�X/ZaB/bkZa_kW�C¨�&f���ZL��B�CKvwbkhjW[C¨bRW�vafi}xvwB�}xf�bRZTbkMKZnZ;À��(ZavwbkZPX
f�`�t�p�p�ZwbR_kt,��W�_qh|C'vw}jBK`�hj�[Z�ÎyBKf�`�h?ÃyZa}jf�`�bRhjv¥`Rvrf�bkbkZa_khjC�Y®�3h�bRM�hjC
W�B�_$��h|C�Zapqf�bkhxvLvwB/b�`rD/�3MKhjv�M�X/h|�(Za_kZPX-W�C�}|t�`�}jh|Y�Mybk}jt���_kW�pábkM�Z
vr_kWy`k`¦`�ZPv�bRh|W�C�Ãy�&ZrhjY[MybkZPXTf��[Za_Rf[Y[Z«W[�KbkMKZ���_RWibRW[C=f[CKXnC�ZrB/bR_kW�C
f�`�t�p�p�ZwbR_khjZa`a@¦�;Z�BK`�ZPXqbRM�Z�X�h|}jB/bkhjW[C-�df[vwbkW[_$X/ZrbkZr_Rp�h|CKZaXq��t
bRM�Z p�ZrbkM�W/XTX/ZP`kvr_khj�(ZaXHfi�(W��[Z�bRW)Z�À�bR_Rf�v�b4bRM�Z ��_RW/X/BKvwb �  . � " @
V�B�Z¨bRW,bkM�Z¯}jf[_kY�Z©��h|C�Zapqf�bkhxv§vrW��[Za_Rf[Y[Z¥Wi�U�&��]�GoD$X�f�b�f

W�C;bkM�ZEÎ�B'f[`khCÃ�Zr}xf[`�bkhxvUf�`�t�p�p�ZwbR_khjZa`H�&Zr_RZØvwW�}|}jZavwbkZPX,vwW[CybRh|C/£
BKW[BK`k}|t�fiCKX¥`�hjp=BK}�b�fiC�ZaW[BK`k}|tq�3h|bkM¥bRM�ZHh|CKZr}xf[`�bkhxv�f�`�t�p�p�ZwbR_kt
XKf�bRfK@«\$M�Z�Z;À�bk_�f[v�bRZaXØf���Zr_�fiY�Z3�'W�}jf[_khj�afibkhjW[CØ��_RW/X/BKvwb �  . � "
��W�_�Zaf�v�MqWi�obkMKZ3��W[B�_�_kBKCqY[_RW[B��K`�hj`�bkM�Za_kZr��W[_RZ)fL�dfih|bkM/��BK}'_RZr�/£
_RZa`kZrCyb�f�bkhjW[CLW[�/bkM�Z�_kB�CKC�h|CKY
vwW�CKX/h|bkhjW[CK`4��W[_�ZPf[v�MHY�_kW�B��4DP�3h�bRM
p�hjC�hjp�f[}(`kt/`�bRZrpqf�bRhjv
B�CKvrZr_kbRfihjCybkhjZa`a@ ¡�B�_�_RZa`kB�}|bR`&fi_RZ
`kM�W��3C
hjCÑ^ghjYK@�ÐKD«�3M�Za_kZØ�&Z�X�h|��hxX/ZaX®bRM�Z¥��_kW/X/B'v�b �  . � " ��t;bkM�Z
p�ZPf[`kB�_kZPX-�(Zaf[p �(W[}xfi_Rh|�Pf�bRh|W�CØbkWqZ;À�bk_�f[v�b$bRM�ZLbRf[_kY�Zwb3�'W�}jf[_�£
hj�afibkhjW[C4@�\$M�Z)_RZa`kB�}|bR`���W�_ ZPf[v�M�Wi�obkMKZ)h|C'X/h|��hxX/BKf[}K_RB�CqY[_RW[B��'`
M'f��[ZØ`�bRf�bRhj`�bkhxvrf[}�Zr_R_RW[_�`LW[C®bkMKZ-W[_�X/Za_TWi�:Â � 9 D¦�3M�hxv�M,�&Zr_RZ
hjCKvr}|BKX�ZaX¥h|C¥bRM�ZLbkW[bRfi}¦`�b�f�bkhx`�bkhxvrfi}�Za_k_RW[_$W[��bkMKZTf[`ktyp�p�ZwbR_khjZa`
��_RW[p%Zaf[v�M;_RB�C¯Y�_kW�B��4@q\$M�ZU~KCKf[}�_RZa`kB�}�b�`���W[_LbRM�Z�h|C�Za}jf�`�bRhjv
f�`�t�p�p�ZwbR_khjZa`&fi_RZ�`�bRfibkhx`�bRhjvafi}j}|tq�&ZrhjY[MybkZPXØf��[Za_Rf[Y[ZP`���_kW�pÔbkM�Z
��W�B�_q_RB�C�Y�_kW�B��K`aD �3h|bkM°f®vwW�C�bR_khj��B/bRh|W�C�W[�Lf[�'W�B/b�Û�@Cß 9 W[�
bRM�Z3��fi}jB�Za`«bkWHbRM�Zrhj_ `�bRf�bRhj`�bkhxvrf[}�Zr_R_RW[_�`���_RW[p bkM�Z
�'W�}jf[_khj�afibkhjW[C
�K_kW/X/BKvwba@

▲
▲

▲

▲

0

0.1

0.2

0.3

0 1 2 3 4

Run Group

P
T

ar
ge

t

����X_S ���V}H�(���G�$F$�O
G���
F&��
=+"-&0?�;�
>Cm���

>?-$5E3�-;�	���;Bj.�-$3�

.��23�-$���=�
��5F$�
-&��+�/H���j

���
8:>C5����W�<�W� >C� >?� >?5�Fh

.��	�$�$0C���,/Q-$3�

.��	+��
-<����B�
������
���4���<
��G�$B�

���b3��
-&8 

.����I���;/�> UI�,0?�$/A

>CB:�;/A� 8:8:��
����6�I�b

.��_�"�,�$8+"-&0?�;�
>Cm���

>?-$5n8:���$/�� �
���:7Q>C

.6�����$0?0C���V+"-&0?���
>?8:�j

����S��D.��Z
G���
F&��
+"-&0?�;�
>Cm���

>?-$5����,Bj�
���$/��,/H-��(���Q

>C8:�	�����Z

-*�"���;8 ��� +"-&/�� �
�&S

¸�² · ���  ������$! �" � ' ��(�� �
]3�ÆbRZr_-X�h|��hxX/h|CKY,W[B/bqbRM�Z§X/hj}|B�bkhjW[C �df[vwbkW[_�fiCKX�bkMKZ©�'ZPfip

f[CKX�bRf[_kY�Zwb3�'W�}jf[_khj�afibkhjW[CK`$hjC©IHÎ(@ ² Ðyµ�DK��ZTvrW[_R_kZPv�bkZPXØbRM�ZTZ;Ày£
bR_Rf�v�bRZaX®f[`kt�pUp�Zrbk_Rt¨��W[_nf[X�X/h|bkhjW[C'fi}��Kf�v���Y[_RW[B�CKX¯vwW�C�bR_khj��B/£
bRh|W�CK`a@g\$M�ZP`�Z
h|CKvr}|B'X/Z�vrW[CybRf[pUhjCKfibkhjW[C�Wi�obkMKZ�`Rvrf�bkbkZa_kZPX�Zr}jZav�£
bR_kW�C `Rfip���}jZ���t{C�ZrYyf�bRh|��Z���hjW[C'`qfiCKX �Kf[h|_k£l�K_kW/X/BKvrZaXÑZr}jZav�£



ß
bk_RW[C'`rD�f[` ��Za}|}(f[` vrW[Cybk_Rhj��B/bkhjW[C'`«��_RW[p
�'W�}jf[_khj�rZPXUbRfi_RY[Zrb�vwW�C/£
`�bkh|bkB�ZaC�b�`3WibRM�Zr_$bRMKfiC©X/ZaB/bkZa_khjB�p�@
�¯Z
fi}j_kZPf[X/t6X/hj`RvwB'`k`kZaX bkMKZ´vwW�Cybk_Rh|��B�bkhjW[C ��_RW[p ��h|W�CK`

p�hj`khxX/ZrCybkh|~KZPX¨f[`
Zr}jZav�bR_kW�CK`aDK�3M�hxv�M©�&f�`3}jZa`R`3bkM'fiCÏÂ 9 hjC§fi}j}
vrf�`�ZP`r@n]´p�W�_kZnh|p��(W[_kbRfiCybTvwW�Cybk_Rh|��B�bkhjW[C¯vrW[p�Za`���_RW[p Za}|ZPv�£
bk_RW[C'`qbkM'f�b¥f[_kZ¯X/Zavaf�t���_RW/X/BKvwbR`�Wi�HC�ZrB�bk_�fi}���h|W�CK` ² Zrh|bkM�Za_
bkMK_kW�B�Y[MÑbkM�Z©V�fi}jh�bR��X�Zavrf�t � s ��� � � � 5 W�_U�'fihj_�vrW[C��[Za_�£
`kh|W�C�W[��X/ZPvrf�tØ�KM�WibRW[CK`�µ�@ \$MKZH_RfibkZLWi��Zr}jZavwbk_RW[CK`&��_RW[pábRM�Za`kZ
X/ZPvrf�t/`��&f�`�Za`�bkhjpqf�bkZPX BK`�hjC�Y®bRM�Z¨�°hx`�Za_q~�b Á Ð�àIÅ
��W[_Ø��hjW[C
��M�W[bkW���_kW/X/B'v�bkhjW[CÔfiC'X bRZa`�bkZaXÔf[Y�fihjCK`�b®bkM�Z2e©W�CybkZù�&fi_R}|W
vwW/X/Z )k��A�\3�) �] +�@(�¯Z�fi}x`kWØp�Zaf[`kB�_RZaX©X/hj_RZav�bR}|t¥bRM�Zn_�f�bRZTWi�
�(W�`kh�bR_kW�Cn��_RW/X/BKvwbkhjW[C�h|C�ZPf[v�M���h|C�Zapqf�bkhxv$��hjC ² fiYyfihjCnpqf[�yhjC�Y
BK`kZ=W[��bkM�ZU}xfi_RY[Z=f�vrvwZa�/bRf[CKvwZnWi�&�&�¦]�G���W�_��(WibRM§�(W�`kh�bRh|��Zr}jt
fiC'X{C�ZaY�f�bRh|��Zr}jt;v�M'fi_RY[ZaX®�'fi_kbkhxvw}jZa`�µ�@,\$M�hx`n_�f�bRZ�`kM�W[BK}jX,�(Z
Z$ÎyBKf[}�bkW�bRMKf�b)W[�gZa}|ZPv�bR_kW�CK`&��_kW�p v�MKf[_kY�Zw£7`�t�p�p�ZwbR_khxv�X�Zavrf�t/`
fiC'X°�&f�`q��W�B�CKX³bRW�fiY�_kZaZ¨�&Zr}j}��3h|bkM°bRM�Z;�°hj`kZr_�~�ba@
\$M�Z
f[`kt�p�pUZrbk_RtT��W�_ �(W�`kh�bR_kW�CK`«�$f[`���W�B�CKX�bRWT�'Z�vwW[C'`�hx`�bRZrCyb �3h|bkM
�rZa_kW©f[CKX®h|C{f[C�t§vrf�`�ZqC�W©}xfi_RY[Za_LbkMKf[C;bkM�Z-f�`�t�p�p�ZwbR_kt§��W[_
Zr}jZavwbk_RW[C-`Rvrfib�bRZr_Rh|C�Y=Zr�[ZaCybR`a@g�;Z�BK`�ZPX-f=�Kfi_�fip�ZwbR_khj�afibkhjW[C�Wi�
W[BK_3_kZP`�B�}|bR`&bRWqZa`�bkhjpqf�bkZ�bRM�ZL��_Rf�v�bRh|W�C¥W[�gX/ZrbkZPv�bkZPX¥Zr}jZav�bR_kW�CK`
vwW�p�h|C�Y¯��_RW[p�bRM�Za`kZ©X/Zavaf�t�`a@�\$MKhj`U��_�f[vwbkhjW[CÑ�$f[`nb�t���hxvrf[}|}jtÂ 9 ��W�_np�Wy`�b�Wi�)bRM�Z���h|C�Zapqf�bkhxv�_kZaY[hjW[C4D«��B�bUhjCKvw_RZaf�`�ZPX,B��
bkW � Ä 9 f�b
bkM�ZnM�h|Y�M�Za`�b Ê ��fi}jB�Za`a@3�;Z=vwW�_k_RZavwbkZaX¥W�B�_�X�fibRf
��W[_�bkMKhj`&�Kf�v��yY�_kW�B�CKXU��tØfi���K}|t�hjC�YnfT��B�_�bRM�Zr_$X/hj}|B�bkhjW[CØ�df�v�bRW[_
bkW-W[B�_�f[`ktyp�p�ZwbR_khjZa`a@3G�h|C'vwZ=�&Z=vrW[B�}xX�C�Wib�Z�À�vw}jBKX/Z=f-`�pqfi}j}
C�W�C�Ãy�aZr_RW=f[`kt�pUp�Zrbk_Rtn��W�_ bRM�Za`kZ�Zr�[ZaCybR`aD��&Z�f�`k`kB�p�ZaX-f=`kt�`�£
bkZapqf�bkhxvLB�CKvrZr_kbRf[h|Cyb�tØZ&Î�B'fi}obkWUbRM�ZT`�hj�rZLW[�¦bRM�hj`
vwW[_R_RZav�bRh|W�C4@
\$M�Z©C�h|bk_RW[Y[ZaC�hjC³W[B�_ØX�tyC'fip�hjvafi}j}|t,�(W[}xfi_Rhj�rZaX fip�p�W[CKhjf

bRf[_kY�ZwbTvrf[_k_RhjZa`Lf�`�pqfi}j}�_RZa`khjX�BKfi}«�(W[}xfi_Rh|�Pf�bRh|W�C4D��3M�hxv�M;}jZaf�X�`
bkW{f®�'fi_kbkhxfi}j}|t{�(W[}xfi_Rhj�rZaX �(W[B�C'X��K_kW[bkW[C³hjC E�z �T@���Wy`k`khj��}|Z
f[XKX/h�bRh|W�CKfi}/�(W[}xfi_Rhj�rZaX=bRf[_kY�Zwb«`��(Zavrh|ZP`�h|C'vw}jBKX/Z3hx`�W[bkW[�Khjv&hjpU�KB/£
_Rh�bRh|ZP`HWi��E��P� f[CKX{Ew�=@¦IQÀybRZrCK`khj�[ZqZ�À/�(Zr_Rh|ZaCKvwZq�3h|bkM{`khjpUhj}xfi_
bRf[_kY�Zwb�`«f�b�G/�¦]
� Á Ú(Å'`kM�W��)`gbkM'f�b«bkMKZ)vwW[_R_RZa`k�'W�CKX/hjC�Y�vrW[_R_kZPv�£
bkhjW[C'`�bkW�bkMKZØf[`ktyp�p�ZwbR_kt¨f[_kZqfibLp�Wy`�b=f���Zr�
�(Zr_�vwZrCybP@U�;Z
hjCKvw}jBKX/ZPX³bkM�Z§B�CKvwZa_�b�fihjCyb�t�X/B�Z§bkW,bRM�Za`kZ§vrW[Cybk_Rh|�KB/bkhjW[CK`Øh|C
W[BK_)`�t/`�bkZrpqfibkhxv�Za_k_RW[_P@
])C�W[bkM�Za_ �(WibkZaCybkhxfi}ovwW[CybR_khj��B/bRh|W�C�bkWHbRM�Z
p�Zaf�`�BK_kZPXUf�`�t�pU£

p�ZwbR_ktqvwW�p�Za`«��_RW[p
�Kf[_kh|b�ty£l��hjW[}xf�bkhjC�YHZa}|ZPv�bk_RW[CØ`Rvrfib�bRZr_Rh|C�YHW[�
fi}j}¦bRfi_RY[Zrb�vwW�CK`�bkh|bkB�ZaC�b�`r@L�)W��&Zr��Zr_PD(fib
bRM�Zn}jW��+p�W[p�ZrCybkBKp
bk_�fiC'`���Za_R`�Wi��W[B�_LZ�À/�(Zr_Rh|p�ZaC�bPD�bkMKZqZ�À/�'ZPv�bRZaX;f[`ktyp�p�ZwbR_kt©hx`
}jZa`R`«bkM'fiCcÂ$Ä 5 �`Á Ú<Ä(Å�fiC'XqvrfiC��(Z)bR_kZPf�bkZPXqf[`�f[C�WibRM�Zr_ ² `kp�f[}|}Æµ
`kt�`�bkZapqf�bkhxv�B�CKvrZr_kbRfihjCyb�t[@

%O²e¶ � ��&#�
��&��� $%' �-�  "$%��&#' (�����(���� ' �  
!#�
\$M�Zq~KCKf[} `�bkZr�,hjC®bkMKZØZ�À�bk_�f[vwbkhjW[C;Wi�$bkMKZ-X/Za`khj_kZPX )R�&W[_RC

f[`kt�p�pUZrbk_Rt�+nõ*���'_kZ&Î�BKh|_RZa`)vrW[_R_kZPv�bRh|C�YUbRM�Z=p�Zaf�`�BK_kZPX¥f�`�t�pU£
p�ZwbR_kt ��W[_{M�hjY[MKZr_GÃyW[_�X/Za_;Za}|ZPv�bR_kW�p�f[Y[C�Zrbkhxv ��_kW/vrZa`R`�ZP` ² hjC/£
bkZa_kC'fi}-_�f[X�hjfibkhj�[Z2vwW�_k_RZavwbkhjW[CK`�µ®fiC'XáZr}jZavwbk_RW[CáZrCKZr_RY[t }jW�`R`
bkMK_kW�B�Y[M���_kZapq`k`�bk_�fiM�}jB�C�YUhjC-bRM�Z�bRfi_RY[Zrb&�(Zw��W�_kZLW�_&fi�ÆbkZr_$bRM�Z
`Rvrf�bkbkZa_khjC�Y ² Z�À�bkZa_kC'fi}g_Rf�X/hjfibkhj�[Z=vrW[_R_kZPv�bRh|W�CK`Rµw@�\$MKZa`kZ=_�f[X/hxf�£
bkhj�[Z3vrW[_R_kZPv�bkhjW[C'`��&Zr_RZ3fi����}jhjZaXU`�Za�Kfi_�f�bRZr}jt�bRW�bkM�Z3C�B�p�Zr_�f�bRW[_
fiC'XUbkM�ZLX/ZrCKW[p�h|C'f�bkW�_�Wi��IVÎ(@ ² � µ�Dy�3M�hxv�MØt�h|Za}jX�`�fiC-f�X�X/h|bkhj�[Z
² õ�� 
 µ$f[CKX�fUpnB�}�bRh|�K}|hxvrfibkhj�[Z ² ü�� 
 µ$vrW[_R_kZPv�bRh|W�CqbkZa_kp $

õ*��� Ó õ�&)(+*�,��� ÞIü�� 
 ú õ�� 
 � ² Û�µ

�
Zr_RZ[D
bkM�Z;�df[vwbkW�_�ÂIÞIü � 
 _RZr��_RZa`kZrCyb�`ØbRM�Z¯hjCKvr_kZPf[`kZ§Wi�nbkM�Z
X�ZrC�W�pUhjCKfibkW[_LhjC;IVÎ(@ ² � µ�X/BKZnbRW¥bkM�Zq_�f[X/hxf�bRh|��ZnZa}jf�`�bRhjvUfiC'XÎyBKf�`�h|£¤Zr}xf[`�bkhxvTb�fihj}j`�bRMKf�b=f�v�bH}|hj�[Zqf[C;f�X�X/h|bkhjW[CKf[}�X/h|}jB/bRh|W�C;W[�
bRM�Z�hjC�Zr}xf[`�bkhxv�Zr��ZrCybR`a@g��W�_k_RZa`k�'W�CKX/hjC�Y[}jt[DrbkM�Z�`�b�f�bkhx`�bkhxvrfi}[Zr_R_kW�_
W[��bRM�ZL~KCKf[}4_kZP`�BK}�b3�$f[`3`Rvrfi}jZaX�B�����t�Â(Þ<ü	� 
 f[`$�&Zr}j}l@
�&WibRM vwW�pU�(W[CKZrCybR` ² ü�� 
 Dbõ
� 
 µ§�&Zr_RZ�X/ZrbkZr_Rp�h|CKZaX"��t

_RB�C�CKh|C�Y$bRM�Z vrW�X�Z ) � �$G/��]
�&�$¡���+&X/Zr��Zr}jW[�(ZaXLf�b¦G���]
�JÁ ÚIÅl@
\$MKhj`®vwW/X/Z BK`kZa`;�Kf[_Rf[pUZrbk_Rh|�Pf�bRh|W�CK`¨W[��fi}j}�_kZa}|Za��f[Cyb¯hjC���B/bÎyBKf[Cybkh|bkhjZa` ² `�bk_RBKv�bRB�_kZ
��B�CKvwbkhjW[CK`$fiC'Xq��W[_Rp
�df[vwbkW[_�`�µ�D�f[`���Za}|}
f�`�f=p�W�X�Zr}oWi��W�B�_�bRfi_RY[ZrbaD�bkW�vrf[}jvrB�}jfibkZ��'W[bkMØ��BK}|}jtq_Rf�X/hxf�bkZPX
f[CKX¥��W�_kC¥vw_RW�`R`�`kZavwbkhjW[CK`3f[CKX¥f[`ktyp�p�ZwbR_khjZa`a@g ¤b)hj`$�Kf�`�ZPXØW�C
bRM�Z3fi���K_kWyf[v�MnX�Zr�[Za}|W��'ZPXT��t=JLBKv�MybRWLf[CKX�G�M�B�p�Zrhj�[WbÁ ÚrÂ�Å���W[_
bRM�ZLh|CybRZr_RCKfi}�vwW�_k_RZavwbkhjW[CK`�fiCKX-��t-\3`kf[h�Á Ú � Åo��W[_&bkM�ZLZ;ÀybRZr_RCKfi}
vrW[_R_kZPv�bRh|W�CK`rDyhjCKvw}jBKX/hjC�Y�bkMKZ�_�f[X�hjfibkhj�[ZLX/Zr�(W[}xfi_Rh|�Pf�bRh|W�C-Wi�¦bkM�Z
�(Zaf[p X/B�ZLbRWqZ�À�bkZa_kC'fi}���_RZrpq`R`�bR_Rf[M�}|BKC�YK@
�;ZHBK`�ZPX¥�Kfi_�fip�ZwbR_khj�afibkhjW[CK`&W[�¦bRM�ZT�&W[_R}jX¥X�f�b�f�W[C¥�'W�}jf[_�£

hj�rZPXnf[CKXnB�C��(W[}xfi_Rh|�aZaXU`�bR_kBKvwbkB�_RZ���B�CKv�bRh|W�CK`�f[CKX=Za}jf�`�bRhjv���W�_kp
�df�v�bRW[_�`)f[`
h|C��KB/b���W�_)bRM�Z=_�f[X/hxf�bRh|��ZTvwW�_k_RZavwbkhjW[C©vwW/X/Z=f[CKX¥bkW
Z;À�bk_�f[v�b���M�t�`khxvr`OÎyBKf[Cybkh|bkhjZa`)W[��h|CybRZr_RZa`�b)��_kW�p bRM�Z=p�ZPf[`kB�_kZPX
f�`�t�p�p�ZwbR_khjZa`a@�\$M�ZP`�Z&�Kfi_�fip�Zrbk_Rh|�Pf�bkhjW[C'`4fi_RZ�X/ZP`kvr_khj�(ZaXThjC�Á1ß&Å
f[CKX,fi_RZq�Kf�`�ZPX¯W�C®~�bR`=bkW§B�C��(W[}xfi_Rh|�aZaX®`�bR_kB'v�bkBK_kZq��BKCKv�bRh|W�C
XKf�bRf,��_kW�p ��e¯� Á Ú � Å�f[CKX2G/�¦]
� Á Ú<Ð(Ã"Ú�ß;ÅLf[CKX³�'W�}jf[_khj�rZPX
`�bk_RBKvwbkB�_RZ���B�CKv�bRh|W�C©X�f�b�fU��_kW�p G/��]
� Á Ð(Ã � D�Ð�Ä(Å¤D(�&I � �ÈÁ?Â�Ã
� ÅlDKf[CKX-��I � e§I�G�Á à/D�Â$Ä(Å¤@«\$M�ZLCyB'vw}jZrW[C���W[_RpÔ�df[vwbkW�_R`&�&Zr_RZ
b�fi��ZrC{��_RW[p � Zw��@OÁ Ú � Å
�3h�bRM�BK�(X�fibkZPX���f[}|B�ZP`U��W[_�bRM�Z�_RfibkhjWÍ�� ¼ Þ<Í�
 ¼ ��_kW�p"bkMKZ3_kZPvwZrCyb«?[Zr�(Za_R`kW[CU��f[�nZ;À��(Zr_RhjpUZaCyb	Á Ú<àIÅl@
^KW[_&bkMKZLf�`�t�p�p�ZwbR_khjZa`=õ E f[CKX@õ c h|C�bkM�ZL_RZa`kW[CKf[CKvwZ�_kZaY[hjW[C4D�&ZTBK`kZaX��'fi_�fip�ZwbR_khj�afibkhjW[CK`$W[��_RZa`kW[C'fiCKvrZLbk_�fiCK`kh�bRh|W�C¨fip���}jh�£
bRBKX/ZP`Ø��_RW[p � Zr��@hÁ � Ä<Å ² h|CùbkM�Z¯��W[_Rp Wi�=f�vwW[p���B�bkZr_�vwW/X/Z
C'fip�ZaX )k]
¡ +yµLfiCKX � Zw��@VÁ Û ÄIÅ ² )Re¨]) �V +�µLbkW[Y�ZwbRM�Zr_T�3h|bkM�f
~Kb�Wi�LbRM�Z¯G/�¦]
�6X�f�b�f Á Ð~Â�Å¤@"�¯Z§f[}j`kW{hjCKvw}jBKX/ZPX³W[B�_�W��3C
�K_kZa}|hjp�h|CKf[_kt¯f[`ktyp�p�ZwbR_kt;X�f�b�f�h|C;bRM�Za`kZq~�b�`r@�])}j}«~�b�`T�&Zr_RZ
��f[_khjZaX-�3h�bRM�h|C¥_RZaf[`kW[C'fi��}jZ
Za_k_RW[_�` W�_�_RZr�K}jf�vwZaX-�3h�bRM©fi}|bkZr_RCKfi£
bRh|��Z�Z�À/hj`�bkhjC�Y�~�b�`�bkW¨`�bkBKX�t¨bkMKZØ`�t/`�bkZrpqfibkhxvUX�Zr�(ZrCKX/ZaCKvwZqW[�
W�B�_$~KCKf[}�_kZP`�BK}�b�`$W[C�bkM�ZP`�ZH�Kf[_Rf[p�Zwbk_Rhj�af�bRh|W�CK`a@

�=² 2�� ���� �� �
��& $  �-� ' � �
\$M�Z§bkWib�fi}�`�t/`�bkZrpqfibkhxv¨Zr_R_RW[_qW[CùW[B�_¥X�f�b�f,_Rf[C�Y[ZP`q��_RW[p� Ú 9 bRWcÚ Ä 9 W[� bkMKZØ`�b�f�bkhx`�bkhxvrfi}�Za_k_RW[_���W[_LbRM�Zqf[`ktyp�p�ZwbR_khjZa`

f[CKX>��_kW�p � Ú 9 bkW9Ú<Ä 9 W[�UbRM�ZÑ`�bRfibkhx`�bRhjvafi}TZa_k_RW[_���W�_©bkM�Z
`�bk_RBKvwbkB�_RZ&��B�CKv�bRh|W�Cb» 	E @«\$M�Z3}jZaf[X�h|C�YHvrW[Cybk_Rh|�KB/bkhjW[CK`gbRWLbkM�ZP`�Z`kt/`�bRZrpqf�bRhjv�B�CKvrZr_kbRf[h|CybkhjZa`&vwW�p�Z
��_RW[pá_�f[X/hxf�bRh|��Z�vrW[_R_kZPv�bkhjW[C'`
² Ð�ÄIÃ"Ú<Ä 9 Wi�'bkM�Z3bRWib�fi}�`kt�`�bkZapqf�bkhxv&Zr_R_kW�_�W[Cqf��[Za_Rf[Y[ZPµwD�B�CKvwZa_�£
b�fihjCybkhjZa`&h|C�bkMKZHB�C��(W[}xfi_Rh|�aZaX-`�bk_RBKvwbkB�_RZ
��BKCKv�bRh|W�CK`$C�ZrZPX/ZaX-bkW
Z;À�bk_�f[v�b=~KCKfi}���M�t/`�hxvr`=_kZP`�B�}|bR` ² f[}j`kW�Ð�ÄIÃ"Ú Ä 9 W[�$bkM�Z-bkWib�fi}Æµ�D
f[CKXqbRM�ZLX/h|}jB/bRh|W�C-�df�v�bkW�_ ² fi�(W[B/b=Ð�Ä 9 µ�@��¯ZLfi}x`kWnvwW�CK`khjX/Za_kZPX
bRM�ZTZr�(ZPv�b
W[�g~'C�h�bRZT_RZa`kW[}jB/bkhjW[C©fiC'X�Za_k_RW[_�`$hjC�bkM�ZTp�ZPf[`kB�_kZPX
��hjC�ZrpqfibkhxvH��fi_Rhjf[��}|ZP` ² fi�(W[B/b6Â$Ä 9 Wi��bRM�Z=bRWib�fi}Æµ�@
]&b�M�h|Y�M�Zr_Æ cTfiCKX¨Za`k�'ZPvwhxfi}j}|t¥M�hjY[M�Za_ Ê D(�Kfihj_�£7`ktyp�p�ZwbR_khxvHX/ZPvrf�t¥Zr}jZav�£
bR_kW�CK`«fi}x`kWTvwW[CybR_khj��B/bRZaX�`�hjY[CKh�~'vafiCybk}jtHbRWHbkM�Z
W��[Zr_�fi}j}/`�t/`�bkZapn£
fibkhxv�B�CKvrZr_kbRfihjCyb�t ² Â&Ú&Ã � Ä 9 f��[Za_Rf[Y[ZaX
W��[Za_4fi}j}i��h|C�Zapqf�bkhxv«��hjCK`
f[CKXqp�W�`�b W[��bkM�ZL`�t/`�bkZap�fibkhxv3Zr_R_RW[_ fib bkMKZ
��h|CKZrpqf�bRhjv
}|hjp�h�b�µ�@
^ghjCKfi}j}jt[D���W�_)bRM�ZTZ�À�bR_Rf�v�bkhjW[C�W[�gbRM�Zn`k��hjC¨`�bR_kB'v�bkBK_kZH��BKCKv�bRh|W�C» 	E f[CKX®h|bR`ThjCybkZaY[_�fi}x`rDg`�W�pUZqp�W/X/Za}�f[`R`kB�p��/bkhjW[C,fi�(W[B�bTbkM�Z��hj_�bRBKfi}���MKWibkW�CUf�`�t�p�p�ZwbR_kt`õ c hj`�C�ZaZaX/ZPX ² `�ZaZ)G�Zav[@i 7��µgfiC'X}jZaf�X�`&bkWqfn��B�_kbkM�Za_
`kt�`�bkZapqf�bkhxv�Zr_R_kW�_ ² B��¥bkW�Ú Ä 9 µ�@



�
�¯Z©f[vavwW�B�CybkZaX{��W[_�Zaf�v�MÑW[�)bkM�ZP`�Z©`kt/`�bRZrpqf�bRhjv�Zr_R_kW�_R`n��t

v�MKf[C�Y[hjC�Y�fn_RZr}jZr��f[C�b3hjC���B/b)�'fi_�fip�ZwbRZr_$W[_$p�W/X/Zr}lDKfiC'XØbRM�ZrC
_RZr�(Zaf�bRh|CKY�bkM�ZØZaCybkhj_kZØf[CKfi}jt/`�hx`LB��®bkW�bRM�Zq~KC'fi}�_RZa`kB�}|bR`aD�hjC/£
vw}jBKX/hjC�YnbkM�Z�h|CybRZrY[_�fi}x`�W[�]» 	E W���Zr_ bkM�Z�p�Zaf[`kB�_RZaX�_RZrY�h|W�C4@¦�;ZbkW�W��ØbkMKZTZr_R_kW�_)f[`$bRM�Z=X/Za��hjfibkhjW[C©Wi�gbkMKZ=fi}|bkZa_kCKfibkhj�[ZH_RZa`kB�}|bR`
��_RW[p bkM�Z-`�bRf[CKX�f[_RX®fiC'fi}jt�`khx`r@��¯Z¥f[X�X/ZPX®fi}j} B�CKvrW[_R_kZa}jfibkZPX
`kt�`�bkZapqf�bkhxv3Za_k_RW[_�`�h|C@Î�B'f[X/_�f�bRB�_kZ�@¦\$M�Z)~KCKfi}(`�t/`�bkZap�fibkhxv3Zr_k£
_RW[_�`&f[_kZH`kM�W��3C-hjC¥bkM�ZTXKf�bRfnb�fi��}jZa`3hjC¨G�Zav[@/ 7�=@

^�W[_ØbkM�Z¨_�f[X�hjfibkhj�[Z¨vwW�_k_RZavwbkhjW[C Zr_R_kW�_R`aD �&Z¨��fi_RhjZaX³fi}j})hjC/£
��B/b�pUW/X/Za}j`�fiCKX��'fi_�fip�ZwbR_khj�afibkhjW[CK`&��W�_3bkM�Z=_Rf�X/hjfibkhj�[ZTvrW�X�Z[D
hjCKvw}jBKX/hjC�YØ�(W[}xfi_Rh|�aZaX¥fiCKX¥B�CK�'W�}jf[_khj�rZPX¥`�bk_RBKvwbkB�_RZL��B�CKvwbkhjW[CK`aD
��W[_Rp6�df[vwbkW[_�`aD(f[CKX�bkMKZ=b�fi_RY[Zwb�pUW/X/Za}�Do�3h|bkM�hjC§_RZaf[}|hx`�bkhxvH}|hjpU£
h|bR`a@g�;Z
f[}j`kWTv�M�Zav���ZaXnbkMKZ
f[vavwB�_�f[vrt=Wi�obRM�Z)�(Zafi��hjC�YTfi�K��_kW(À�£
hjp�fibkhjW[C¨��t�vwW�pU�'fi_Rh|C�YØbkM�Zn_kZP`�B�}|bR`
�3h�bRM©bkMKW�`kZT��_RW[p fq��B�}j}
hjC�bRZrY�_RfibkhjW[C-�3h|bkMKW[B/b
f[����_RW(À�hjpqf�bRh|W�CK`r@
G�h|p�hj}jf[_k}jt[DL�&Z¯��f[_khjZaXùbkM�Z,p�W/X/Za}j`¥��W�_�bRM�Z,B�C��(W[}xfi_Rhj�rZaX

`�bk_RBKv�bRB�_kZ���BKCKv�bRh|W�CK``ü 	E f[CKX�� Ó�������
Dg�3M�hxv�M®ZrCybkZa_kZPX§bRM�Z

Z�À�bR_Rf�v�bkhjW[C©W[�D» 	E fiCKX¥bRM�Znf�`�t�p�p�ZwbR_kt�õ 	 E ú " õ 	c ��_kW�p W�B�_
X�fibRf ² `�ZaZ¥G�ZPvi@� 7��µw@®�¯Z¥BK`kZaX{X/h|�oZr_RZrCybn~KbR`nWi�)bRM�Z-�&W[_R}jX
X�fibRf Á ÚIÐ�DOÚ�ßyD2ÛrÂ�Å¤D)fiC'X `�bkB'X/h|ZPX³bkMKZrhj_ØZw�oZavwb�W[C bRM�Z¨~KC'fi}
��M�t/`�hxvr`Ø_kZP`�B�}|bR`a@1 7C°bkM�Z¯vrf[`kZ©Wi�LbRM�Z¨�(W[}xfi_Rh|�aZaX³`�bR_kB'v�bkBK_kZ
��B�CKvwbkhjW[CJ» 	E fiC'X{h|bR`Uh|CybRZrY[_�fi}x`aDg�&Z�f[}j`kW§��f[_khjZaX®bRM�Z¥pUW/X/Za}��W[_)bkM�Z=f�`�t�p�p�ZwbR_ktEõ 	c ��_RW[p õ 	c Ó ÄUbkW�bRM�ZT��_RZaX�hjvwbkhjW[C©��t
bkMKZ )Re¨]) �V +�vwW/X/ZqfiC'X¯f�`kh|p���}jZ��Kfi_�fip�ZwbRZr_Rh|�Pf�bRh|W�C¨�Kf[`kZaX
W[C�bRM�Z3b��3hx`�bGÃ � _RZa`kB�}|b ��tn�®fiCKX��rB�_�fHfiCKX��°hj}xvw�rZa�EÁ Û � ÅKbkM'f�b
X/ZP`kvr_khj�'ZP`&bkM�Z=G���]
�ùX�f�b�fEÁ � Å��&Zr}j}l@
^�W[_)bkM�ZnZr_R_kW�_3h|Cybk_RW/X/BKvrZaX���tØbRM�Z=B�C'vwZr_kbRf[h|Cyb�t�h|C�bRM�Z=X/h|£

}jB/bkhjW[C��df[vwbkW[_PDy��Z���fi_Rh|ZPXqbkMKZLvr_kWy`k`
ÃyCKW[_Rp�f[}|hj�afibkhjW[CU�'Zrb���ZaZrC
bkMKZ¥vafi_R�'W�C{fiCKX{f[p�pUW�C�hxf©bRf[_kY�ZwbnXKf�bRf§��t®f[C�f[pUW�B�Cyb=Wi�Û 9 DovwW�CK`�hx`�bkZrCyb)�3h|bkM©bRM�Z=��f[_khxf�bRh|W�CK`3W[�'`�Za_k��ZaX���W[_
X�h��oZr_RZrCybÊ fiCKX Æ c3_Rf[C�Y[ZP`«fiCKX��(W�`R`kh|��}jZ
X/h|�oZr_RZrCKvrZa`�hjC�bkMKZ�E�c���fiCKX
E�zr�Ô`��(Zavwbk_�f�@=\$MKhj`�t�h|Za}jXK`�f[C¯f���Zr_�fiY[Z=��f[_khxf�bRh|W�C¨Wi��bkM�Z�X/h|£
}jB/bkhjW[C³�df�v�bkW�_�IVÎ'@ ² Ú[µØWi� � Ú 9 D&pqf[�yhjC�Y®bRM�hj`�Zr_R_RW[_Øf{`Rf���Z
B����(Zr_��(W[B�C'X,��W[_ � �	�g`kt/`�bRZrpqf�bRhjv-Zr_R_kW�_R`TbkMKfib�f[_kZ¥X/h|_RZavwbk}jt
��_RW[�(W[_kbkhjW[CKf[}(bkWUbkM�ZHp�ZPf[`kB�_kZPX�f�`�t�p�p�ZwbR_kt�@

\$M�Z©�&�¦]�GÑp�W[p�ZrCybkBKp�_kZP`�W�}|B/bRh|W�CÑfiC'X{_RZavwW�CK`�bk_RBKv�bRh|W�C
Zw�oZavwbR`��&Zr_RZ¥`�bkB'X/h|ZPX �ytÑpUW���hjC�Y®fi}j}$XKf�bRf;�(W[hjCybR`���tJÄ�@ Ä �
S�Zr�"hjC Ê f[CKX¥_kZPvrfi}xvwBK}jfibkhjC�Y=bRM�ZL~KCKf[}�_kZP`�BK}�b�`r@«\$M�ZHZr�(ZPv�b
Wi�obRM�hj`���fi_RhjfibkhjW[CUW[C�bRM�Z
hjCybkZrY�_Rf[}j`�W[��» 	E fi}x`�WHYyf��[Z3fiCqBK���'Za_}jh|p�h|b bkWU`�t/`�bkZap�fibkhxv3Zr_R_RW[_�`«X/B�Z)bRWTbRM�Z
hjCybkZrY�_RfibkhjW[C�p�ZwbRM�W/X�D
�3M�hxv�MØvwW�CK`�hx`�bkZaX�hjC-fT`khjpU�K}|Z
`kB�pÔWi�4f[}|}'��h|C'`�Wi��`khj�rZ_Ë Ê ÓÄ � Ä � S�Zr�nD�p=BK}�bRh|��}jhjZaX���tqbkMKZH��h|C��3hxX�bkM�hjC ¿ @
¡
bkM�Za_�`kt�`�bkZapqf�bkhxvHZa_k_RW[_�`$��Za_kZHZah�bRM�Zr_�C�ZrY�}|hjY[hj��}jZTW[_�MKf��[Z

fi}j_RZaf[X�tØ�'ZaZrC©X/ZP`kvr_khj�'ZPX¥h|C�bRM�ZH��_RZr��h|W�BK`)`kZavwbkhjW[C4@��;ZTC�W[bkZ
bkM'f�bT�&Z�X�W©C�WibTMKf���ZUf©`khjY[C�h|~'vrf[Cyb��
	��
� 0�
 �������LZr_R_RW[_���_kW�p
bkMKZ{�'ZPfip fiCKX>bRf[_kY�Zwb©�(W[}xfi_Rh|�Pf�bkhjW[C1��_RW/X/BKv�bPDT`�hjCKvrZ®bkM�Zat
�&Zr_RZ¥X/hj_RZav�bR}|t{X�ZwbkZa_kp�hjC�ZaX���_RW[p�W�B�_qX�f�b�f ² �3h�bRM�p�hjC�hjp�f[}
bkMKZrW[_RZwbRhjvafi}�B�CKvwZa_�b�fihjCyb�t/µw@  7C2�'fi_kbkhxvwB�}xfi_PD$bkM�Z§bkM�ZaW[_RZwbRhjvafi}
f[`kt�p�pUZrbk_RtWõ (���*-,��� hj`�W�C�}jtT��ZPfi��}jtTX/Zr�(ZrCKX�ZrCyb ²�� Â 9 µgW�C=bRM�Z
Zr}xf[`�bkhxv���W�_kp �df[vwbkW[_=_RfibkhjW�Í � ÞIÍ 
 ��W[_TbkM�Z���_kW[bkW�C4@©�)W��$£
Zr��Zr_PDybkM�Z��
� ������������������Zr_R_RW[_&Wi��bRM�hx`3p�ZwbkMKW�X¥hx`$C�Wib3C�ZaY[}jh|Y�h|�K}|Z
fiC'Xq�&f�`�hjCKvw}jBKX/ZPXqhjCØbkMKZ)bkW[bRf[}(`�bRfibkhx`�bRhjvafi}KZa_k_RW[_ Wi��bkMKZ
~KC'fi}
_RZa`kB�}�b�`r@

W [GeV]

A
1 +

ηA
2

∆
1232

P11
1440

D13/S11
1520-35

S11-F15
1650-80

∆
1900-50

▲

▲

▲

▲

▲

▲ ▲

▲
▲ ▲

▲

Ο

Ο

Ο

Ο

Ο

Ο

Ο
Ο Ο

Ο

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.0 1.2 1.4 1.6 1.8 2.0 2.2

����X_S�kI�H� � u���� � � N �(���
/���/	d 3�-;�	L N Pl#�� %$�:Ub#�� �&k��YXZ�,[=\;B�' N S�Z���Q���;
G�h+"-$>?5I

/Q���
�	>?5���>CB���

���6�;/Q
��
>?�;5�F&0C�,/Q7Q>1

.6/A
G��

>?/A

>CB��;0t������
-$�
/D-$5�01�IS��D.��V/�>?m��=-$3~

.��H/A��/A

��8`�;

>CBZ�����
-;�Q>C/D>C5���>CB���

���`�<�h

.��/�.��&� ���:���;5��W�;
D

.��V�"-;
�

-&8f-;3t

.��ZF$�G�;+�.�S �]�
�,�<>C-&��/4����
G�23��
-&8��st}Hz�{4���&%�� k �~�;�
�=/�.�-�7Q5b�$/Q-&+"�,5iB,>1�
B,0C�,/47Q>1

.6/A
G�;

>C/A

>CB��;0��$5��/A��/A

��8`�;

>CB_�j���
-$�
/	B,-$8h��>C5�����S �D.��*+"-&/�>1

>C-&5�/	-$3a/��,�(���G�;0]+��
-&8:>1�5��,5I
��
�,/�-&5��$5�B��,/]�;�
��>C5���>CB���

���2�<�V

.���0?�$�"�,0C���O�;���
-�7Q/,S��D.���/�-&0C>?�0?>C5��	>?/Q-$���H8:-<���,0r+��;�G�$8:�j
��
>?m,�;

>C-&5b-;3�

.��Z7�-$�
0?�b���;
G�6��7Q>1

.�-$��
5 ��B,0C���;�iB,-;���
�,B�

>C-&5�/b0C> �&�E���j�
8:>Z8:-$

>C-$5Ï�$5�� -;q�UI/�.��,0C0	��qr�,B�

/G'�$5��6

.��2���;/�.����b0C>C5��O>C/H

.��2�
��/�-&5��;5I
ZB,-$5I
��
>?����

>C-&5b

-`� � u �;0?-$5����3K�
-&8o

.��=B,-<� � �ç}H���I'jS

±"!�²e¶ %+2~¹�/�µ 2
-�²#! &�� � � � ! � � '���'�( � � � � �  ��� &# "�

�;Z2Z�À�bk_�f[vwbkZPX´f vrW[pn��h|C'f�bkhjW[C
Wi��bRM�Z2��h|_kbkB'fi}q��M�W[bkW�C
f�`�t�p�p�ZwbR_khjZa`aDVõ 	 E ú " õ 	c D ��_RW[p W[B�_ØX�fibRf®W�Clõ�����BK`kh|CKY{f
�'fi_�fip�ZwbR_khj�afibkhjW[C Á Ú�ß$Å4W[��bRM�ZT`�bR_kB'v�bkBK_kZ���B�CKvwbkhjW[C$�UD/�yhxfnbkM�Z
_RZr}xf�bRh|W�CK`kM�h|�

õ*��� Ó  ² õ E ú " õ c µ ý ² ßiµ
�3MKZr_RZØbkMKZ���hj_�bRBKfi}&��M�W[bkW[C�X/Zr�(W[}xfi_Rh|�Pf�bRh|W�C®�df[v�bRW[_Uhj`nY[hj�[ZaC
��t  ÷Ó ² Â ù�% ��� Þ � µjÞ ² Â ú&% �Lµ&f[CKX " Ó %�' Æ c Þ ² � ù�% ��� µ² % hx`$bkM�ZH��hj_�bRBKfi}o��MKWibkW�C��'W�}jf[_khj�afibkhjW[C-�'fi_�fip�ZwbRZr_PD � hx`$bkM�Z
�(Zaf[p ZrCKZr_RY[t-f[CKX � � hj`3bkM�ZT`Rvrfib�bkZa_kZPX-Za}|ZPv�bR_kW�C�ZaC�Zr_RY[t�µ�@\$M�Z)Z;À�bk_�f[v�bRZaXU��M�W[bkW�C�f�`�t�p�p�ZwbR_khjZa` ² õ 	 E ú " õ 	c µ ²wÊ ý

Æ cPµ
��W�_
bRM�_RZrZ�X/h��oZr_RZrCyb Æ c=�Kh|CK`Lf[_kZn}|hx`�bRZaX§h|C;\¦f[��}|ZP`
 çÃ� � k �DobkWi£
Y�ZwbRM�Zr_q�3h|bkM³bRM�Zrhj_-`�bRf�bRhj`�bkhxvrf[}
fiC'XÑ��BK}|}�`�t/`�bkZrpqfibkhxv�Za_k_RW[_�`a@
�;Z$`�M�W��®bRM�Z&_kZP`�B�}|bR`���W[_�W�B�_¦hjCybkZa_kp�ZaX�hjfibkZ Æ c ��hjC=hjCn^ghjYK@<Ú/D
bRW[Y�ZwbkMKZr_¥�3h�bRMù��_RZr��hjW[BK`¥X�f�b�f{��_RW[p G/�¦]
�ÕÁ Ú(ÅTfiCKX>`�W�p�Z
p�W/X/Za}�vafi}xvwB�}xf�bRh|W�CK`a@T]´vrW[p��Kfi_Rhx`�W�C©Wi� bRM�ZnbkM�_RZrZ�X/h|�(Za_kZaC�bÆ c��Kh|CK`
vrfiC¥�(ZL��W[B�CKX¥hjC©^¦hjYK@~Û�@
G�hjCKvwZ ��Z�X/hxX/C4ª b¦p�ZPf[`kB�_kZ�bRM�Z f�`�t�p�p�Zwbk_Rt
�3h|bkMTbkM�Z«b�fi_RY[Zrb

�(W[}xfi_Rhj�af�bRh|W�CL�'Za_k�(ZrCKX�hjvrB�}jf[_�bRW3bkMKZ Zr}jZavwbk_RW[CH�(Zaf[p ² õ)(�µ�D��&Z



à

��}V|Dst{ �j���D.��48:���$/�� �
���h�<>1��

���;0�+�.�-$

-$5:�$/A� 8:8:��
����O� � u � � � � N-$3t

.��2������

���
-$5i3�-;�VL N P #<S !$TOUW# S %$�b�YXZ�,[	\�B�' N S
d � XZ�,[ � � � u � � � � N �<
G��
�S�{]���
-;� �<� /A
�S�{����
-$��&SC��! #<S %&#&� # S k$%$# #<S !$#(T�&S !;# �w# S !&T;% # S !$#$g #<S #%� ��&S !;g �w# S �(#�� # SC���$� #<S #&g ��&S %�� �w# S !&!;% # SC���<� #<S #%�&��&S ��� �w# SC��! � # SC���<� #<S #(!$g�&S k$! �w# S #(T$T # SC��%<� #<S # ��T�&S �$# �w# S #&%�� # SC�&�,� #<S # ��k�&S �$g #<SC���(# # SC��#&! #<S #(!$%�&S T � #<S #%�&% # SC��#<� #<S # �&��&S g � #<S #(k&k # S #&g�� #<S # ��T�&S �&! �w# S !&k � # S #&g$# #<S #(!$g!<S #$# �w# S #&g � # S #(T$! #<S #&#&�

��}V|Dst{-� �j���D.���8:�,�$/����
�,�2�<>1��

���;0(+�.�-$

-$5_�;/A� 8:8:��
����	� � u � � � � N-$3t

.��2������

���
-$5i3�-;�VL N P #<S %$�_UW# S �&k6�YXZ�,[	\�B�' N S
d � XZ�,[ � � � u � � � � N �<
G��
�S�{]���
-;� �<� /A
�S�{����
-$��&SC��! �w# S %(!$T # S !��&T #<SC��� ��&S !;# �w# S ���$� # SC��#$� #<S #&g ��&S !;g �w# S % ��� # S #&�$# #<S #%� ��&S %�� �w# S #(T;# # SC��#<� #<S #%�(!�&S ��� #<S #&g%� # S #&g&k #<S #(!&!�&S k$! #<SC���%� # S #%�$g #<S #(!&k�&S �$# #<SC���IT # S #%�$% #<S #(! ��&S �$g #<S #%� � # S #(k � #<S # ��k�&S T � #<S #&#%� # S #(k;% #<S # �&��&S g � #<S #(! � # S #(k;# #<S # ��%�&S �&! �w# S #��(k # S #��(T #<S # ��%

vrf[C�C�W[b�X/hj_RZav�bR}|t=Z�À�bk_�f[vwb¦bRM�Z)f[`kt�pUp�Zrbk_Rt`õ 	 E W[_4õ 	c @«\$M�Z&hjC/£bkZa_���Za_kZaCKvwZnbkZa_kp�õ c hj`L}jhjpUh|bkZPX;�yt � õ c ��á ' � ² õ E ú Â�µjÞ � D
�3M�Za_kZ�bRM�Z©��fi}jB�Z©Wi� �9hx`Øfi_RW[BKCKX�ÄK@�Â¥£iÄK@ � fib Æ c Ó Ä � Ú² S�Za�*Éivaµ�c Á Ú�ß$Å
f[CKX,bRM�Z¥b�t���hjvafi}3`kh|�aZ�W[� " ��W[_�W�B�_�Z�À/�'Za_kh|£p�ZrCyb3_Rf[C�Y[ZP`«��_RW[p÷ÄK@�ÂLf�b Ê Ó � S�Za�1bkWEÂ[@ � _Rh|Y�Myb&f�b3��hjW[C
bkMK_kZP`�M�W�}jX ²wÊ Ó Â � Ä � S�Zr��µw@���W[_R_kZP`��(W[CKX�h|C�Y�}|t�DKbRM�Znf�`�t�pU£p�ZwbR_ktEõ 	c vwW[BK}jX�vwW�Cybk_Rh|��B�bkZ=f�`$p=BKv�M¨f�`2Ä�@ Ä�ß ² MKh|Y�M Ê µ&bkWÄ�@KÂ&Ú ² f�b�bkM�_RZa`kM�W�}jXKµ$bkWØbRM�Znf�`�t�p�p�ZwbR_khjZa`�`�M�W��3C©hjC§^ghjY�`a@�Ú
fiC'X Û�@n�)W��&Zr�[Za_aD�f�vrvwW�_RX�h|C�Y-bkW¥W[B�_L�Kf[_Rf[p�Zwbk_Rhj�af�bRh|W�C4D'bkM�hx`

��}V|Dst{ � � �G���D.��:8:���$/�� �
���E�<>1��

���;0a+�.�-$

-$5c�$/A� 8:8:��
������ � u �� � � N -$3�

.��	������

���
-$5i3�-;�=L N P #<S �&kOUn�&S %b�YXZ�,[=\;B�' N S
d � XZ�,[ � � � u � � � � N �<
G��
�S�{]���
-;� �<� /A
�S�{����
-$��&SC��! �w# S k&!;� # S !&!;% #<SC��!&k�&S !;# �w# S !$�$� # SC��#<� #<S #&%&g�&S !;g �w# SC��#�� # S #&g$% #<S #(!&k�&S %�� �w# S #&#&k # S #&�<� #<S #�� ��&S ��� #<SC��%&� # S #(T;g #<S # ��T�&S k$! #<S %��(# # S #%�&T #<S #&%(k�&S �$# #<S %&#(T # S #%�<� #<S #&%&g�&S �$g #<SC���(k # S #(k � #<S #(!&T�&S T � #<SC��g�� # S #(k � #<S #&%&%

▼

▼

▼

▼

▼
▼

▼

▼

▼ ▼

▼

▼

●

●

●

●

●
● ●

●
● ●

●

▲

▲

▲

▲

▲

▲
▲

▲

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.0 1.2 1.4 1.6 1.8 2.0

▼

●

▲

W [GeV]

A
1 +

ηA
2

Parametrization at low Q2

Parametrization at high Q2

<Q2> = 0.34 (GeV/c)2

<Q2> = 0.53 (GeV/c)2

<Q2> = 1.0   (GeV/c)2

����X_S �<���Z��������
G�Z3�-$��

.��
�,�H��>1qr���
��5<
a��>C5�/a>C5`L N �(

-&F$��

.��j��7Q>1

./A
G�;

>C/A

>CB��$0"�����
-;�
/,SH�Y�<� /A

�,8`�;

>CB4�����
-;�
/4�;�
�H.�>CF$.�01�*B,-;���
�,0?�;

���`�"���
ç7D���,5`��>1qr���
�,5I
aL N ��>C5�/a�$5��*/�.�-&��0?�*.����(�4-&5�01�*8:>C5�-;����qr��B�

/a-$5

.��6-$��/����
�&����L_Nj�w� �,+"�,5�� �,5�B���'jS �D.��i0C-&5�F�U<���$/�.��,��0C>?5��6/�.�-�7Q/-&����8:-<���,0(+��;�G�;8:��
��
>Cm��;

>C-&5_-$3�� � u � � � � N 3�-;��L N P �!� #_�YXZ�,[=\;B�' N�$5���

.��b/�.�-$��
AUI���$/�.�����0C>C5��n/�.�-�7Q/W-&� �`8:-<���,0Q3�-;�iL N P #�� %���YXZ�,[	\�B�'�N$S

vrW[Cybk_Rhj��B/bkhjW[C�`kM�W[B�}xX��'ZHp�W[_RZ�b�t���hjvafi}j}|t-Wi�¦W�_RX�Zr_2Ä�@ Ä � @
�°h|bkMLbkMKhj`¦vrf��[ZPf�bPDrW[CKZ vrf[CLvrW[CKvr}|B'X/Z«bkM'f�b4bRM�Z X�fibRf3`kM�W��3C

hjC=^ghjYK@&Ú3Z�À/M�hj��h�b¦bkM�Z�Z�À/�(Zav�bRZaXH�(ZrM'f��yhjW[_4��W[_4bRM�Z�f�`�t�p�p�ZwbR_ktõ 	 E @Ø 7C;bkM�Zq_RZrY�h|W�C¯W[��bRM�Z�Ë ² Â ����� µ
_RZa`kW[C'fiCKvrZ[D�bRM�ZØf[`kt�pn£
p�Zrbk_Rt2hj`§`�bR_kW�C�Y[}jt°C�ZrYyf�bRh|��Z[DLfiCKXù��B�}j}|t1vwW[p��Kfibkhj��}jZ,�3h�bRM
bRM�Z{Z;À��(ZavwbRfibkhjW[C�õ 	 E Ó ù Ä � Ú���W[_©bRM�ZÑ_RZa`kW[CKf[CKvwZ,vrW[Cybk_Rh�£�KB/bkhjW[Cùf[}|W�C�Z[@ �&Zat[W[C'X Ê Ó Â � Ð�S�Zr�nD bRM�Z¯f�`�t�p�p�ZwbR_kt�(ZavrW[p�Za`)�'Wy`�h|bkhj�[Z�DKhjCKX/hxvrf�bRh|CKYqbkMKfib
M�Za}|hxvwh|b�t�ÃtÂ(É � bk_�fiCK`kh�bRh|W�C
f[p���}|h|bkB'X/Za`¥�(ZrY[hjC°bRW X/W�p�h|CKfibkZ¯Zr�[ZaCùf�b¥bkMKhj`�_RfibkM�Za_�}jW��Æ ci@��)W��&Zr�[Za_aD[Zr�[ZaCqh|C�bRM�Z
_RZrY�h|W�CnW[�obkM�ZLG EkE _kZP`�W�CKfiCKvrZ$bkM�Zf�`�t�p�p�ZwbR_kt,hx`�pqfi_R�[ZaX�}|t,`kp�f[}|}jZr_ ² fi_RW[B�CKXlÄ�@KÂ&Ú�µHbRMKfiC���W[_
bRM�ZT��_RWibRW[C ² fi_RW[B�CKX�ÄK@ Ú�D'`kZrZ � Zr��@�Á Ú&Å�µ�D(h|C'X/hjvaf�bRh|C�YØbkMKfib
��W[_
bRM�Z�C�ZrB�bk_RW[C³fi}jW[C�Z¥bkMKZ¥MKZr}jhjvrh�b�t�Ã � É � fip���}jh�bRBKX/Z�pqf�tÑ`�bkhj}|}
�(Zq}xfi_RY[Zr_P@q^gh|Y�B�_kZ�Ú¥fi}x`kW�`kM�W��)`�bRM�Zq��_RZaX/hxv�bRZaX¯��B�}j} f[`kt�pn£
p�Zrbk_Rtn��_RW[páW�B�_&�Kfi_�fip�ZwbR_khj�afibkhjW[CØf[CKX-f=��_kZPX/hxv�bkhjW[C-��W[_�bkM�Z
_RZa`kW[C'fiCKvrZ�vwW�Cybk_Rh|��B�bkhjW[CK`�bkWnõ 	 E fi}jW[C�Z�@«\$M�Z�}xf�bkbkZa_3hj`$�Kf�`�ZPXW�CØbRM�ZHvwW/X/Z�)k]
¡ +�Á � Ä<ÅlD��3M�hxv�M¥BK`�ZP`$fT~�b3W[�¦Z�À�vr}|BK`khj�[Z
�Kh|W�C
Za}|ZPv�bR_kW[£
fiCKX®��MKWibkW���_RW�X�BKv�bRh|W�C®XKf�bRf¥bRW¨�Kf[_Rf[pUZrbk_Rh|�aZ�_kZP`�W[£
C'fiCyb$f[CKX¥��W�_kC-��h|W�C��K_kW/X/BKvwbkhjW[C¥fip���}jh�bRBKX/Za`a@�])�K�Kfi_RZrCybk}jt[D
bRM�Z�vwW[CybR_khj��B/bRh|W�C®��_kW�p bkM�Z�_kZP`�W�CKfiCKvrZa`nfi}jW[C�Z-f[}|_RZaf�X/t®X/Zw£
`Rvw_Rhj�'ZP`�bRM�Z�XKf�bRf=��Za}|}ohjCØbRM�Z�_RZrY�h|W�CqWi��}jW��³bkWUhjC�bRZr_Rp�ZaX/hxf�bRZÊ Do�3M�hj}jZnC�W�C�Ãy_RZa`kW[C'fiCyb
vwW�C�bR_khj��B/bRh|W�CK` ² fiCKX§pqf�ty�(Znf�`�hj�w£
f[��}jZUf�`�t�p�p�Zwbk_Rtcõ 	c µ�fi_RZ=C�ZaZaX/ZPX§fib�M�hjY[M Ê @T 7C;Y[ZrCKZr_�fi}lD
W�B�_ X�fibRfHf[Y[_RZrZ&�dfihj_k}jt=�&Zr}j}K�3h|bkMqp�W/X/Za}K��_RZaX/hxv�bRh|W�CK`�f[CKXUbkM�Z
Z;À/hj`�bkhjC�Y�G/�¦]
� X�f�b�f�@ �)W��&Zr��Zr_PD&bkM�Zat M'f��[Z¨`kh|Y�C�h�~(vrfiCybR}|t
`kpqfi}j}|Za_H`�b�f�bkhx`�bkhxvrfi}�Za_k_RW[_�`�f[CKX¯�'Zrb�bkZa_H_kZP`�W�}|B�bkhjW[C§hjC Ê D�f[`
�&Zr}j}4f[`3vrW��[Za_Rf[Y[Z�X�W��3C-bRWU}jW��&Zr_ Æ c�bkM'fiC¥bkM�Z=G���]
�°XKf�bRfK@



Â&Ä

��}V|Dst{ �w[_���D.��`/�+�>C5c/A
��
��Bj

���
�:3���5�B�

>C-&5 �<�u -$3Q

.��i� �,��

�j�
-&53�-;�VL N P #<S !$TOUW# S %$�b�YXZ�,[	\�B�' N S
d � XZ�,[ � � � u �<
G��
�S�{]���
-;� �<� /A
�S�{����
-$��&SC��! # S #&%$% # S #(k;g #<S #��I!�&S !;# �w# SC�&��k # S #&g$# #<S #(!$��&S !;g �w# SC��T$! # S #(T � #<S #&%&%�&S %�� �w# S #&g$# # S #%�&T #<S #(!&!�&S ��� �w# S #(k;� # S #%�&T #<S # ��k�&S k$! �w# S #��&# # S #(T;g #<S # ��#�&S �$# �w# S #(!$! # S #(T;% #<S # ��%�&S �$g # SC�&��! # S #(T � #<S #(!$#�&S T � # S #(k;g # S #(T$k #<S # �&��&S g � # S #��&g # S #%�&k #<S # ��k�&S �&! �w# S !$#&! # S #%��� #<S #(!$g!<S #$# �w# S #(T;# # S #%��� #<S # ��!

]�vrW[p��Kfi_Rhx`�W�CHWi��W[BK_¦_RZa`kB�}|bR`���W[_�X/h��oZr_RZrCyb Æ c ² `�ZaZ�^ghjYK@IÛ�µ
`kM�W��)` f=Y[ZrCKZr_�fi}�bR_kZaCKX�bRW��&f[_RX�p�W[_RZ
�(W�`kh|bkhj�[Z
f�`�t�p�p�Zwbk_RhjZa`
��W[_�M�hjY[M�Za_ Æ c[D�ZP`��(Zavrhjf[}|}jtnhjCqbRM�Z
_RZrY�h|W�CUW[��bkM�ZLG ERE fiC'XØV ERE_RZa`kW[CKf[CKvwZP`r@g\$M�hj`�hj` h|CØf[Y[_RZrZrp�ZaC�b«�3h|bkM�bRM�Z)Z�À/�(ZavwbkZaXUbR_Rf[C/£
`kh�bRh|W�CØ��_RW[páM�Za}|hxvwh|b�t�Ã � É � X/W�pUhjCKf[CKvwZLf�b$}|W�� Æ c ² fiCKX�Za`k�(Zw£
vwhxfi}j}jt¯f�b=bkM�ZØ�KM�WibRW[C,�(W[hjC�bPD��3M�Zr_RZqh�bUt�h|Za}jX�`HbkM�Z�C�ZrYyf�bkhj�[Z
��fi}jB�Z«��W�_4bkMKZ&SLV��Ñ`kB�p+_kB�}jZPµwD�fiCKXLM�Za}|hxvwh|b�t�ÃtÂIÉ � X/W�pUhjCKf[CKvwZ
f�bnM�h|Y�M�Zr_ Æ c�@© 7C,bRM�ZØ}jh|p�h|bnW[�$��Zr_Rt§}xfi_RY[Z Æ c[DgbkM�Z-f�`�t�pU£
p�ZwbR_ktbõ 	 E h|CØbkM�Z)_RZa`kW[C'fiCKvrZ3_kZaY[hjW[Cq`�MKW[B�}xX��'ZPvwW�pUZ�vw}jW�`kZ3bkWÂ[D¦f[`���_RZaX/hxv�bRZaX;��t©�(¬H�&V f[`��&Zr}j}�f[`�M�t��'Za_�~KCKZw£¤h|p���_RW��[ZPXÎyBKfi_R�Tp�W/X/Zr}x` f[CKX�X/BKf[}|h|b�tnf[_kY�B�p�ZrCybR`a@¦]2`khjpUhj}xfi_��(ZrMKf���hjW[_
hx`$W[�K`kZr_R�[ZPXq��W[_)bkM�ZH��_RWibRW[C¥f[`ktyp�p�ZwbR_khjZa` Á ÚIÅl@

�W² 2 �
&#( ��������$%� � �  �� � (�$%��&#' ( �<� u
\$M�ZU`k��hjC¯`�bk_RBKv�bRB�_RZT��B�CKvwbkhjW[C » 	E ²wÊ ý

Æ caµ
�$f[`�vrfi}xvwBK}jfibkZaX
��_RW[pÔbkMKZ���MKWibkW�C�f�`�t�p�p�Zwbk_Rt ² õ 	 E ú " õ 	c µ ²çÊ ý

Æ cPµ ��W[_&Zaf[v�M
��hjC�BK`�hjC�Y

» 	E ²wÊ ý
Æ cPµ Ó �E�� �

� õ 	 E ú E� � õ 	c�� ü 	E ²wÊ ý
Æ caµ

Ó �E�� �
�

 õ 	 E ú$" õ 	c �Zú

� E� � ù " � õ 	c � ü 	E ²wÊ ý
Æ c�µ �

² � µ
�)Za_kZ�D6ü 	E Ý ² ü_¼E ú ü ¾E µjÞ � _RZr��_RZa`kZrCybR`¨bkM�Z B�C��(W[}xfi_Rhj�rZaX
`�bk_RBKv�bRB�_kZ���B�CKvwbkhjW[C
Wi�ØbRM�Z°X/ZrB�bkZr_RW[C ² �(Zr_®C�BKvw}jZrW�C'µ;fiCKXû Ó � c(Þ Æ c[@Ñ�&ZavafiBK`kZ-W[�
bkMKZ¥�'fi_kbkhxfi}$vrfiC'vwZr}j}xf�bkhjW[C�Wi�)bRM�Z
b��&W�bkZr_Rpq`3hjC � E� � ù " � Dr» 	E hx`)}jZa`R`)`kZrCK`kh|bkhj�[ZHbRW�bkM�Z=f�`�t�pU£
p�ZwbR_ktbõ c @��¯Z�}|hx`�b&W[B�_ _kZP`�B�}|bR`���W[_H» 	E �3h�bRMqbkMKZrhj_&`�bRfibkhx`�bRhjvafi}fiC'X���B�}j}4`�t/`�bkZrpqfibkhxv)Zr_R_RW[_�` ² hjCKvw}jBKX/hjC�YnbkM�Z�B�CKvrZr_kbRf[h|Cyb�t�X/B�Z
bkWnõ c µ&hjC©\¦f[��}|ZP`$ 7�+£��
 �@
 7C ^gh|Y'@:ß/Dn�&ZÑ`kM�W���W[B�_¯_kZP`�BK}�b�`©��W[_®fi}j}nbkM�_RZrZ���f[}|BKZa`

Wi� Æ c[D&�K}|W[b�bkZPX°fiYyfihjCK`�b�bRM�Z¨�
f�v�M�bRpqfiC�C°`Rvrfi}jhjC�Y®��f[_khxfi�K}|Z� Ó Æ c(Þ � ² � ú Ìiµ�@¦\$MKhj`¦��fi_Rhjf[��}|Z&vwW�_k_RZa`k�'W�CKX�`obRW��¦��W�_k��ZrC ¿
f�b�M�h|Y�M Æ c3�3M�hj}jZ
h|b bRf[�[ZP`�bRf[_kY�Zwb�C�BKvw}jZrW�Cqpqf[`R`�vwW�_k_RZavwbkhjW[CK`
hjC�bRW,f[vrvrW[B�CybqfiCKXÑbkMKZr_RZw��W[_RZ¥_kZPX/BKvwZP` )	� ��
 0 
 � � ��������M�hjY[MKZr_
b��3hx`�b�+°`kvafi}jh|C�Y[£l��hjW[}xf�bRh|C�Y Zw�oZavwbR`¨fib¨}|W��&Zr_ Æ c @ \¦W[Y�ZwbRM�Zr_
�3h|bkM;W[B�_TX�fibRfKD���Zqfi}x`kW¥`kM�W�� f�`�_RZw��Za_kZaCKvwZnbkMKZq��_kZPX/hxv�bkhjW[C
��W[_�» 	E ² � ý Æ c Ó Ú ² S�Za�*É�vPµ c µo��_RW[p1W[B�_¦pUW/X/Za}�@g\$M�Z f�`k`kB�p��/£
bkhjW[CUWi�(}|W/vafi}"ÎyBKfi_R�y£lMKf�X/_RW[CTX/BKf[}|h|b�tT��_RZaX�hjvwbR`gbkM'f�b�`�bR_kB'v�bkBK_kZ

��}Z|Ds~{E[_���D.��Q/�+�>C5`/A
��
��B�

� �
�43���5�B�

>C-&5 �<�u -$3r

.��H������

���
-$5*3�-$�L N P #<S %&�_UW#<S �&k6�YXZ�,[	\�B�' N S
d � XZ��[ � � � u �<
G��
�S�{����
-$� �I� /A
�S�{]���
-;��&SC��! �w# S #(!$k # S # �,g # S #$#���&S !$# �w# S #&g$g # S #(!$k # S #<��T�&S !$g �w# S #&g$% # S #(! � # S #<�&��&S %%� �w# S #&#$g # S #(!;% # S #<����&S �%� #<S #&! � # S #(! � # S #$#(T�&S k&! #<S #&T&k # S #(!;� # S #<��!�&S �&# #<S #$g&# # S #(!;g # S #<����&S �&g #<S # � � # S #&%$# # S #<��!�&S T�� #<S #<��� # S #&%<� # S #<�&��&S g�� #<S #&!$g # S #&%$# # S #<��%�&S �(! �w# S # ��� # S #&%<� # S #<��%

��}Z|Ds~{l[��G�
�D.��W/�+�>C5c/A
��
��B�

� �
�*3���5�B�

>C-&5 �<�u -$3Q

.��W������

���
-$53�-$�VLON	P # S �&kOUn�&S %b�YXZ�,[=\;B�'�N$S
d � XZ��[ � � � u �<
G��
�S�{����
-$� �I� /A
�S�{]���
-;��&SC��! �w# S #(!$! # S #&#$g # S #$#���&S !$# �w# S #(!;� # S # �$� # S #$#&%�&S !$g �w# S # �,# # S # �$� # S #$#���&S %%� #<S #$#&% # S # �$� # S #$#(T�&S �%� #<S #&! � # S # �,% # S #$#(k�&S k&! #<S #$g%� # S # ��� # S #<�&��&S �&# #<S #$g&� # S # ��� # S #<��%�&S �&g #<S #&T&! # S # �,g # S #<��%�&S T�� #<S #$g(! # S #(!I� # S #<��T

��BKCKv�bRh|W�CK`
}jhj�[Ziü E fiCKX�» E `kM�W[B�}xX�DoW[C¯f��[Zr_�fiY�Z[DKf[����_RW�f�v�M¨fBKC�h|��Zr_�`kf[}�`Rvrf[}|hjC�Y¯vrB�_R�[Z-h|���K}|W[b�bkZPX{��Zr_�`�BK`=bkMKZ���fi_Rhxfi��}jZ � D
Za�[ZaC�hjC¥bkM�ZT_RZa`kW[C'fiCKvrZ�_RZrY�h|W�C4@�\$M�hx`3hj`3vrW[C/~'_kp�ZaX�X/W��3C�bkW
_�f�bRM�Zr_U}jW�� Æ c¥h|C�bkMKZ�vaf[`kZ-W[�
bkMKZ¥BKC��'W�}jf[_khj�rZPXÑ`�bk_RBKv�bRB�_RZ
��BKCKv�bRh|W�C ü ¼c Á � ÂiD � � Å¤@�]
���Kf[_kZaC�bR}|t�D'}jW/vrf[}gX/B'fi}jh�b�t�X/W�Za`�C�Wib
�&W[_R�{f[`��&Zr}j}3��W�_�bkM�Z
���������
��� 0�� `�bR_kB'v�bkBK_kZ���B�C'v�bkhjW[Cl» 	E f�bMKh|Y�M;��f[}|B�ZP`HWi� � �3M�Za_kZ�bRM�Z-f[`kt�p�pUZrbk_Rt§hx`TX/W�pUhjCKfibkZaX;��t
bRM�Z�Ë _RZa`kW[CKf[CKvwZUfiCKX¨bkM�Za_kZr��W[_RZnhx`�C�ZrYyf�bkhj�[Z�@U¡��[Za_Rf[}|}lD(bkM�Z
f[����_RW�f�v�MHbkW�bkMKZ )Rf[`kt�pU��bkWibRhjv���fi}jB�Z�+���W�_ Æ c Ó Ú ² S�Za�*Éivaµ�c
`kZrZapq`�bkW
�'Z�_kZa}jfibkhj�[Zr}jtL`�}jW�� ��W[C�}jt�W�B�_�MKh|Y�M�Za`�b Æ c���h|Cn`�M�W��)`
�df[h|_R}jt©Y[W�W/X§fiY�_kZaZrp�ZrCyb��'Zat[W[C'X¨bRM�Z�_kZaY[hjW[C¨W[� bkMKZnË _kZP`�W[£
C'fiCKvrZ[@

º`² ±�( �� �" � � ! �
�;Z§vrf[}jvrB�}jfibkZPX bkM�Z¨hjCybkZaY[_�fi}x`�Ñ 	 E ²wÆ c µ Ó Ô » 	E ²Y¿ ý

Æ c µGÖ ¿
��W�_�W�B�_�_kZP`�B�}|bR`�W[C�» 	E ²M¿ ý

Æ cPµ)W���Zr_
bkM�Z ² W�_RX/hjCKf[_kt�µ3�¦��W[_R�[ZaC
��f[_khxfi��}jZ ¿ ��W�_ ��W�B�_3X/h��oZr_RZrCyb Æ c���hjCK`rD��(ZrY�h|C�CKh|C�Y�f�b	ÎyBKf[`kh?Ã
��_RZrZ¥��hjW[C{�K_kW/X/BKvwbkhjW[CÑbkM�_RZa`kM�W[}xX ²çÊ Ó Â�@ Ä � S�Zr�Lµ=BK�{bkW
bRM�Z���h|C�Zapqf�bkhxvn}|hjp�h�bHWi�&W[B�_HX�fibRfK@ ² \$M�ZU~K_�`�b�b��&W Æ c=��hjCK`
f[_kZ�bRM�Z¯`Rfip�Z§f�`-`kM�W��3C°hjCù\¦f[��}jZa`Ø 7� fiCKX2�=D)�3M�hj}jZ§�&Z
`k��}jh�b�bkM�Z�}xf[`�b���hjC-hjCybkWTb��&WTMKf[}|��Za`aD[��_RW[p Æ c Ó Ä�@ Û�Ú�bRW6ÄK@ à �
² S�Zr�:É�vaµ c f[CKX ��_kW�p Æ c Ó ÄK@ à � bkW Â�@ � ² S�Zr�:É�vaµ c @Fµ �¯Z
Z;À/�'ZPv�b&bkMKfib�bRM�Za`kZ�hjCybkZaY[_�fi}x` fi_RZ�vr}|Wy`�Z)bkW�fiCØhjCKvwW�M�Zr_RZrCyb$f���£
Za_Rf[Y[Z�W��[Za_$bkM�ZThjCKX/hj��hjX�BKfi}4C�BKvr}|ZaW[CK` ² ��_RWibkW�C©fiCKX¥C�ZaB/bk_RW[C'µ
hjC³X/ZrB/bRZr_Rh|BKp¥D�_kZPX/BKvrZaX{��t,bRM�Z©V)£7`�bRf�bRZ¥vrW[_R_kZPv�bRh|W�C,�df[vwbkW[_



Â�Â

▼

▼

▼

▼

▼

▼

▼

▼

▼
▼

▼

▼

●

●●

●

●

●●

●

●
●

● ▲
▲

▲
▲

▲

▲▲
▲

▲

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

▼

●

▲

ξ

g 1d

Parametrization at high Q2

<Q2> = 0.34 (GeV/c)2

<Q2> = 0.53 (GeV/c)2

<Q2> = 1.0   (GeV/c)2

����X_S"T<� �D.��2/�+�>C5b/A
��
��B�

���
�=3K��5�B�

>C-&5 �<�u 3�-$�H

.��2� �,��

�j�
-&5n��
=%��>1qr���
��5<
t�&�;0C���,/�-;3�L N �$+�0C-;
�

���2�$F(�;>C5�/A
�

.���x=�;Bj.I

8`�;5�5	�$�;�
>?�$��0?�
� 

-&F&�j

.����47Q>1

.n�;56���<
��G�$+"-$0?�;

>C-&5b-;3]�O^�
D

-h

.��=�����,+6>C5���0��;/A

>CB����
G�V��
�LON�P k2�YXZ�,[	\�B�'�N;S]��-$0C0?-�7Q>C5�FZ/A
G�$5����;�G�2B,-&5<�(��5<

>C-$5�/,�$�$0C0�$�$0C���,/��;�
��5�-$�
8`�;0?>Cm,�,�2

-Q

.���5<��8h�"�j�t-;3�5<��B�0?��-&5�/t>?5O� �,��

���
>C��8bS
�D.��6�����
-$�`���;�
/:���
�b/A
G�;

>C/A

>CB��$0V-&5�0C�I��7Q.�>C0C�6

.��6/�.��$����� ���;5���/>C5�� >?B,�;

�	/A� /A

�,8`�;

>CB	�����
-;�H���;�
/43K-$�Q

.��=

. �
�,�	����
G�h/���

/,S

��}V|Dst{E[�� �j�%�D.��4^��
/A
�8:-$8:�,5I

/�-$3"

.��4/�+�>C5:/A
��
��B�

� �
�D3���5�B�

>C-&5
�<�u -;3]

.��O���,� 

���
-&5�SH��-&0C0C-�7Q>C5�FW/A
G�$5����;�G�bB,-$5<�(�,5I

>C-&5~��

.��2>C5<

�j�F$�G�;04>C/h5�-;�
8`�$0C>Cm,����

-n

.��`5<��8_�"���O-$3H5<��B,0C�,-$5�/h>C5�� �,��

���
>C��8bSL N >C/H>C5��YXZ��[	\;B�' N �$5��6d������h>C5�XZ�,[_S
L_N�d��	��
 �6���;/,S
� u �I
G�;
�Sa{�����Sa�<� /,S�{]����S�����0C0�� u �I� /,S�{]����S# S %�� !IS #&# �w# S #&!&T # S # ��! # S #$#(k �w# S #&% � # S #&#$g# S k$% !IS #&# �w# S #$#&g # S #&# � # S #$#(! �w# S # �,% # S #&#&T# S T$���$S �%� # S #&#$g # S #&#$% # S #$#&% #<S #$#&� # S #&#$g�&SC��#��$S g&# # S #&#&T # S #&#$% # S #$#(! #<S #<��� # S #&#$�

² Â ù Â � Ú � 	 µ�D �3M�Zr_RZ � 	 Ý Ä � Ä�Ú�hj`nbRM�Z¥X�ZrB/bRZr_RW[CÑV
£¤`�bRfibkZ��_RW[�Kf[��hj}|h|b�t[@-\$MKZq_kZP`�B�}|bR`=fi_RZ�`kM�W��3C®hjC¯bRM�ZqbRM�h|_�X®vwW�}|B�p�C
Wi�3\gfi��}jZq�
 k Lf[CKX;bkMKZqB����(Zr_=��hjC�Zrpqfibkhxv�}|hjp�h�b�`H��W[_ Ê f[_kZ
}jhj`�bkZPX�h|C�bRM�Z
`kZavwW�CKX�vwW�}|B�p�C4@�\$M�ZP`�Z)BK���'Za_ Ê �'W�B�CKX�`�vwW�_�£
_RZa`k�'W�CKX®bkW;}jW���Za_=}jh|p�h|bR`�Wi� ¿ Ó ² Ä � Â ý Ä � Â&Ú ý Ä � � Â ý Ä � ��� µ)��W[_bkMKZL��W[B�_ Æ cL�Kh|CK`aD�_RZa`k�'ZPv�bRh|��Zr}jt[@
�¯Z³BK`kZ³W[B�_®p�W/X/Zr}�bRW1ZP`�bRh|pqfibkZ bkM�Z°vrW[Cybk_Rh|�KB/bkhjW[C´bkW

bkMKZ§hjC�bRZrY�_Rf[})�'Za}|W��6bRM�Za`kZ¨}jh|p�h|bR`¥fiCKX°`kM�W�� bkM�Z¯_kZP`�B�}|bkhjC�Y
)���BK}|} +
hjCybkZaY[_�fi}x`gf[CKXHbRM�Zrhj_�`kt�`�bkZapqf�bkhxv�Zr_R_kW�_R`¦h|CnbkMKZ&}xf[`�bgb���W
vwW�}|BKpUC'`$Wi�g\gfi�K}|ZH�� � �@�\$M�ZP`�ZH`kt�`�bkZapqf�bkhxv�Zr_R_kW�_R`�hjCKvw}jBKX/ZTf
vwW�Cybk_Rh|��B�bkhjW[CL��_RW[p1bkM�Z�B�CKvrZr_kbRfihjCyb�tLWi�/bkMKhj`¦Z�À�bk_�fi�(W[}xf�bRh|W�CLbkW¿ Ó Ä�@«\�WUZa`�bkhjpqf�bRZ
bRM�hj`&B�C'vwZr_kbRf[h|Cyb�t�Dy�&Z�`�bkB'X/h|ZPXØbRM�Z���f[_kh|£
f�bRh|W�C�Wi�(bkM�Z)}jW��ZÃ ¿ vrW[Cybk_Rhj��B/bkhjW[Cqf�vrvwW�_RX�h|C�Y�bkWnX/h��oZr_RZrCyb«~�b�`
bkW�bkMKZ&�&W[_R}xXTX�f�b�f �[f[}j`kWKD�`kh|C'vwZ�bkM�Za_kZ$fi_RZ ��Za�{M�hjY[M�Ã���_RZavwhx`kh|W�C
X�fibRfq�(Zr}jW�� ¿ Ó Ä � Ä � D'��Z=f�X�X/ZPX©fØ`�t/`�bkZap�fibkhxvHZr_R_RW[_)Z&Î�B'fi}bkW-bkM�ZU��fi}jB�Z=W[�«bkM�ZUhjC�bRZrY�_Rf[}4��_RW[p ¿ Ó Ä-B��¨bRW@Ä�@ Ä � @�V�B�Z
bkW§bkM�Z¥}xfi_RY[ZqbRM�ZrW�_kZrbkhxvrfi}&B�CKvrZr_kbRf[h|Cyb�t®fi�(W[B/bnbkM�Z�`�M'fi�(Z-Wi�

bRM�Z�`���hjC�`�bk_RBKvwbkB�_RZØ��B�C'v�bkhjW[C'`Ufibn��Zr_Rt;}jW�� ¿ fiCKX{bkM�Z�fi�/£
`kZrC'vwZ�Wi�&M�h|Y�M/£¤��_kZPvwhx`�hjW[C;X�f�b�f¥h|C;bkMKhj`H_RZrY�h|W�C4DobkMKZqZr_R_kW�_�W�C
bRM�hx`)Z�À�bR_Rf[�'W�}jfibkhjW[C¥p�f�t��'Z=Zr�[ZaC©}jf[_kY�Zr_$bRMKfiC©hjCKX/hxvrfibkZaX¥��t
W�B�_)`kt�`�bkZapqf�bkhxv�Zr_R_kW�_�ZP`�bRh|pqfibkZ ² `kZrZL�(Zr}jW��
µ�@

▲

▲

▲ ▲

∆

∆

∆
∆

Ο

Ο

Ο

-0.06

-0.03

0

0.03

0.06

0 0.5 1 1.5 2 2.5 3

▲ EG1 meas. region

∆ EG1 meas. + DIS

Ο SLAC Data

AO (res. only)

Burkert/Ioffe

Soffer - g2

DIS

GDH Slope

Γ 1d 
(Q

2 )

Q2 [(GeV/c)2]

����X_S<g<���D.��V^��
/A
D8:-$8:�,5I
a-;3~

.��V/�+�>C5W/A
��
��B�

���
�Q3���5�B�

>C-$5 �<�u -$3

.��	� �,��

���
-$5E��+"���H5<��B�0?��-&5"'jSa�<�,�	��� +�0?�;5��;

>C-$5�/Q>C5i

���<
�S
¡�B�_q_RZa`kB�}|bR`U��W[_�bRM�Z�~K_�`�bØp�W�pUZaCybnÑ 	 E ²wÆ cPµUWi��bkM�Z¨`k��hjC`�bk_RBKvwbkB�_RZ���B�CKv�bRh|W�CE» 	E f[_kZH`kM�W��3C-hjC©^gh|Y'@ � @«\$M�ZT`kW[}jhjX�}jh|C�Zfib�M�hjY[M�Za_ Æ c$hx` fL~Kb�bkWHbRM�Z)�&W[_R}jX4ª `«X�fibRfHhjC�bkMKZ
V
 �GU_RZrY�h|W�C

hjCKvr}|BKX�h|C�Y°¬H�&V vwW[_R_RZav�bRh|W�CK`qB��ùbkW `�ZPvwW[C'X°�'W��&Zr_�h|CùbkM�Z
`�bk_RW[CKY�vwW�B���}jh|CKY¥vrW[CK`�bRf[C�bP@n\$M�Z�X/W[b�bkZPX§}jhjC�Z�h|CKX�hjvaf�bkZP`�bkM�Z
`k}jW[�(Zn��W�_LbkM�ZqhjCybkZaY[_�fi}«f�b Æ c Ó Ä¥��_RZaX/hxv�bRZaX;��t©bkMKZ-SLV��
`kB�p _RB�}|Z ² �&Z-B'`�Z-bkM�Z¥h|C'vwW[MKZr_RZrCybU`kB�p Wi�)bRM�Z¥_kZP`�B�}|bR`=��W[_
bRM�Z
�K_kW[bkW[CØf[CKX���W�_�bkMKZ
C�ZaB/bk_RW[C4DyC�W�_kpqfi}jhj�rZaXUbRWTb��&Wyµw@g\$M�Z
`kM�W�_�bGÃ�X�f�`�M�ZPX�}|hjC�ZUhj`�bRM�Zn_RZa`kB�}|b
��_RW[p bRM�ZUvrW/X/Z )R]
¡ +�Á � Ä(Å
��W�_qbkMKZ¨vwW[CybR_khj��B/bRh|W�C���_RW[p bkM�Z§CyB'vw}jZrW[C³_RZa`kW[CKf[CKvwZP`UW[C�}jt[@
\$MKZ¯}jW[C�Y<Ã�X�f�`�MKZaX°}jh|CKZ;��t2�&B�_R�[Za_�b�fiCKXù 7Wi�oZ Á � Â[D ��� ÅHhj`
bRM�Z )k]
¡ +�_kZP`�BK}�bH��}jBK`Hf�bkZa_kp bRMKf�bTX/Za�'ZaCKX�`T`kp�W�WibkMK}|t©W�CÆ c=fiC'X�h|CybkZa_k�(W[}xf�bRZa`
�'Zrb���ZaZrC©bRM�Zn�'fi_kb)bkMKfib�hx`
p�hx`k`khjC�Y-f�bÆ c Ó ÄnbkWq`Rf�bkBK_RfibkZ�bkM�ZTSLV��"`�B�p _kBK}|ZLfiCKX-bkMKZL��B�}|}���f[}|B�Z
W[�_Ñ E hjC{bkMKZ�M�hjY[M Æ c�}|hjp�h�bP@{^¦hjYK@ � fi}x`�W;`�M�W��)`=bkMKZ���_RZw£
X�hjvwbkhjW[C ��_kW�p�bkMKZ©pUW/X/Za})��t�G�W[�(Za_ØfiCKX³\¦Zr_Rt�fiZa� Á ��� D � à(Å
² X/WibGÃ�X�f�`�MKZaX¯}|hjC�ZPµw@Ø\$M�Zrt§BK`�Zqf[C¯hjCybkZr_R�(W[}xf�bkhjW[C;Wi��bkM�ZqhjC/£
bRZrY�_Rf[} W��[Za_TbRM�Z¥`�bk_RBKvwbkB�_RZØ��B�C'v�bkhjW[CJ»

ÿ Ó » E ú » c D«�3M�hxv�MvrW[C��[Za_kY�Za`�bRW�Ñ E f�bUM�h|Y�M Æ cØf[CKX,_RZrpqfihjCK`=�'Wy`�h|bkhj�[Z¥X/W��3C
bRW©bkMKZ-��M�W[bkW�C,�'W�h|Cyb=�3M�Za_kZ-h�b�`=`k}|W��'ZØhx`nY[hj�[ZrC®��t®f¨vwW�pn£
�Kh|CKfibkhjW[C©W[�«bkM�ZnCyB'vw}jZrW[C¨v�M'fi_RY[ZTfiC'X¨fiC�W�pqfi}jW[BK`3pqf[Y[C�Zrbkhxv
p�W�pUZaCyba@H\$M�Zrt©`kB��/bR_Rf�v�b�bkM�Z�vwW�C�bR_khj��B/bRh|W�C©��_RW[p6bkM�ZUhjC�bRZw£
Y�_Rf[}'W���Zr_H» c ² �3M�hjv�M�hj`&_RZr}xf�bRZaX�bRWnC�BKvr}|ZaW[CØ��W�_kpÔ�df�v�bRW[_�` ��hxf
bRM�Zq�&B�_k��f[_RX�bGÃ���W[b�bkhjC�Y�MKfip `�BKp9_kBK}|Z�µ3bRW�W��/bRf[h|C¯bkM�ZUhjC�bRZw£
Y�_Rf[}�Ñ E fi}jW[C�Z�@g\$MKZ�`Rfip�Z
fiB�bkM�W�_R` MKf��[Z)_RZavrZrCybk}jtU��B���}jhj`kM�ZPXf�C�Za� �Kf[_Rf[pUZrbk_Rh|�Pf�bRh|W�C¨Wi��bkM�Z���_RWibRW[C�Ã�C�ZrB/bR_kW�C§X/h|�(Za_kZaCKvwZ
hjCybkZaY[_�fi}(��W[_)f[}|} Æ c Á Û � Å4�3MKhjv�M¥p�h|Y�M�b
v�M'fiC�Y�Z
bRM�ZHvwB�_R�[Z���W[_
bRM�ZqX/ZrB�bkZr_RW[C®`kM�W��3C§M�Za_kZ�@U\$MKZ�`kW[}jhxX¨bR_khxfiC�Y�}|ZP`Lfi_RZn�Kf�`�ZPX



Â �
W[C³I�S6Â�X�fibRf®fi}jW[C�Z©f[CKX{bRM�Z�W[�(ZrC�bk_Rhjf[C�Y[}jZa`UhjCKvw}jBKX/Z�bRM�Z
Za`�bkhjpqf�bRZaX®vwW�C�bR_khj��B/bRh|W�C;bkW�bkMKZØh|CybRZrY[_�fi}g��_RW[p �'Zat[W[C'X¯W�B�_
��h|CKZrpqf�bRhjv
}|hjp�h�b�`r@«\$M�Z�h|C�CKZr_&Zr_R_kW�_��Kfi_�`�f[_kZ
`�bRfibkhx`�bRhjvafi}ofiCKX
bkMKZ W[B�bkZr_¦Zr_R_kW�_��Kfi_�`�_RZr��_RZa`kZrCyb4bRM�Z `kt/`�bRZrpqf�bRhjv«Za_k_RW[_�`4f�X�X/ZaX
hjC�ÎyBKf�X/_RfibkB�_RZ[@�\$M�Zat¨h|C'vw}jBKX/ZUbkM�ZqBKCKvwZa_�b�fihjC�b�t©W�C§bRM�ZqZa`�£
bkhjpqf�bRZaX³}jW��$£ ¿ vrW[Cybk_Rhj��B/bkhjW[C ��W�_ØbkMKZ©��B�}j}�hjCybkZrY�_Rf[}j` ² W[�(ZrC
bk_RhxfiC�Y�}|ZP`Rµw@
\$M�Z=~'_R`�bLvrW[CKvr}|B'`�hjW[C¨W�C�Z�vrfiC;X/_�f��+��_kW�p ^ghjYK@ � hj`�bkM'f�b

bkMKZ&hjCybkZaY[_�fi}yW��[Zr_¦W[B�_�p�Zaf�`�BK_kZPXH_kZaY[hjW[C ² Za`R`�ZaCybkhxfi}j}|tLbRM�Z$_kZP`�£
W[C'fiCKvrZ)_kZaY[hjW[C'µ«hj`�h|C-_RfibkM�Za_ Y[W�W/XØf[Y[_RZrZrp�ZaC�b��3h|bkM-bkM�Z���_RZw£
X/hxv�bRh|W�C¯W[� bkMKZ )R]
¡ +-�'fi_�fip�ZwbR_khj�afibkhjW[C©��W�_�_RZa`kW[C'fiCKvrZnvwW�C/£
bk_Rhj��B/bkhjW[C'`¦W�C�}jt[@�\$M�Z&XKf�bRf
��W[}j}jW��®bkM�Z$��_RZaX/hxv�bRZaXTbk_RZrCKX=��_kW�p
C�ZaY�f�bRh|��Z
��fi}jB�ZP`�fib$`kpqfi}j} Æ c[D��3M�Zr_RZ
bRM�Z:Ë
_kZP`�W�CKfiCKvrZ
vwW�C/£
bk_Rhj��B/bkZP`�pUWy`�b�Wi�«bRM�ZnhjCybkZaY[_�fi}�fiCKX©p�Wy`�b�WibkMKZr_�_kZP`�W�CKfiCKvrZa`
fi_RZHfi}x`�WqX/W�p�h|CKfibkZPX���tqbRM�ZTM�Za}|hxvwh|b�t�Ã � É � bR_Rf[CK`kh�bRh|W�C�f[p���}|h|£
bkB'X/Z[DybkWn�'Wy`�h|bkhj�[Z���fi}jB�Za`�f�b�MKh|Y�M�Zr_ Æ ciD��3M�Za_kZ
bkM�Z�M�Zr}jhjvrh�b�t�ÃÂ(É � fip���}jh�bRBKX/Z��'ZaY[hjCK`«bRWTb�fi�[Z
W��[Zr_�fiCKX�bRM�Z
hjp��'W�_�b�fiCKvrZ)Wi�
bkMKZ	Ë1hx`�X/hjpUhjC�hx`�MKZaX�@�G�hjCKvwZ&�&Z&X/hxXnC�Wib�h|C'vw}jBKX/Z$��W�_kC=bkZa_kpq`
W[_�WibRM�Zr_�C�W[C�£l_RZa`kW[CKf[Cyb3bkZr_Rpq`
hjC©bRM�ZnvrB�_k��Z=}xfi�(Zr}jZaX )R]
¡ +�D
W[CKZTvrfiC©vrW[CKvr}|BKX�ZLbkMKfib)bkM�ZP`�ZLbRZr_Rpq`3p=BK`�b�vrW[Cybk_Rh|�KB/bkZH_RZr}xf�£
bkhj�[Za}|t¯}|h|b�bR}|ZØbkW�bkMKZØh|CybRZrY[_�fi}«W���Zr_�bkMKZØ_kZP`�W�CKfiC'vwZU_kZaY[hjW[C;h|C
bkMKZ�vaf[`kZ�Wi� bRM�ZqX/ZrB�bkZr_RW[C�@U\$M�hx`Lpqf�t©�'ZqX/BKZ�bkW©f-�'fi_kbkhxfi}
vrf[CKvwZa}|}xf�bRh|W�CH�'Zrb���ZaZrCLbRM�Z&f�`�t�p�p�ZwbR_kt�Wi�/bkMKZ ��_RWibRW[C ² �3MKhjv�M
hx`�}|hj�[Za}|tT�(W�`kh|bkhj�[Z���W[_�bkMKZa`kZ�bRZr_Rpq`Rµ�f[CKXTbRMKf�b«W[�KbkMKZ3C�ZrB/bR_kW�C4@
I4À�bk_�fi�(W[}xf�bRh|C�Y®bRM�Z§hjCybkZaY[_�fi}
X/W��3C³bRW ¿ Ó Ä{`kZrZrpq`-bkW

v�MKf[C�Y[ZUbkMKZ-_RZa`kB�}�b�`HW[CK}|t¯pUW/X/Za_RfibkZa}|t ² hjC®bkM�ZØCKZrY�fibkhj�[ZqX/h|£
_RZav�bRh|W�CÑf�b�}jW�� Æ c¥fiCKX{bkW��$fi_�X�`Tp�W[_RZ-�(W�`kh|bkhj�[Z¥��f[}|BKZa`�f�b
M�hjY[M�Za_ Æ caµw@�\$M�hx`3vrfiC¥�(ZHB�CKX/Za_R`�bkW�W/X�f[Y�f[h|C¥f[`3f�vrf[CKvwZa}|}xf�£
bkhjW[Cn�'Zrb���ZaZrC=f�`�bk_RW[C�Y�}|t�C�ZrYyf�bRh|��Zw£¤Y[W[hjC�Y$bR_kZaCKXHWi�KbkM�Z$`�bR_kB'v�£
bkBK_kZ3��BKCKv�bRh|W�Cb» ¾E ²Y¿ µ�f�` ¿ Y�W�Za`�bRWT�rZa_kWHfiC'XqfHp�W[_RZ3�'Wy`�h|bkhj�[Zbk_RZrC'XU��W[_Q»�¼ E ²M¿ µwD/f[vrvrW[_�X/hjC�YLbkWTZ;À/hj`�bkhjC�Y=V� �GqX�fibRfHfiC'XØ�
��¡fiC'fi}jt�`kZa`OÁ?Â$Ð�D�Û ÐIÅ¤@��
W���Za�[Za_aD[fib ��_RZa`kZrCyb W�B�_�B�CKX�Zr_�`�b�fiCKX/hjC�Y
Wi�
bkM�Z¥�'ZaMKf���h|W�_nW[��`k��h|C `�bR_kB'v�bkBK_kZ-��B�CKv�bRh|W�CK`qf�bU�[Za_kt®}jW��¿ hj`�`�bRh|}j}Lh|CKvrW[p���}jZwbRZ[D)pqfi��hjC�Y{bRM�hx`-Z;ÀybR_Rf[�'W�}jfibkhjW[C³_�f�bkMKZr_
B�CKvrZr_kbRf[h|C ² f�`3h|b
hj`
h|C�bRM�Z=V� �G¥_kZaY[hjW[C'µw@�\$M�Za_kZr��W[_RZ[D�bRM�ZTZr_k£
_RW[_U�Kfi_�`UW[CÑW�B�_�W[�(ZrC�bk_Rhjf[C�Y[}jZa`npqf�t{`�bRh|}j}3B�CKX�Zr_RZa`�bkhjp�fibkZ
bkM'f�b�BKCKvwZa_�b�fihjC�b�t�@
\$M�ZUZrp�Zr_RY[ZaCKvwZHW[��C�Zr�"hjC/��W�_kpqf�bRh|W�C¨W[C
bkMKZq}|W��ZÃ ¿ �'ZaMKf���h|W�_HWi�3`���hjC,`�bR_kB'v�bkBK_kZU��B�CKvwbkhjW[CK`=W��[Za_�bRM�Z
�Kf�`�bq~K��Z©t[ZPfi_�`�hj`q_RZa`k�(W[CK`kh|�K}|Z¥��W[_-pUWy`�bØW[�LbkM�Z§f[���Kf[_kZaC�b
X/hx`kf[Y[_RZrZapUZaCyb �'Zrb���ZaZrC�W[B�_=ÎyB�WibRZaXØ_RZa`kB�}|bR`&fiCKXqbkM�Wy`�Z���_kW�p
bkMKZ§I2Â$Ð � Z�À/�(Zr_Rh|p�ZrCyb�fib¥G/�¦]
��@�\$M�Z¨hjCybkZaY[_�fi}x`�W��[Zr_�bRM�Z
_RZa`kW[CKf[CKvwZ�_RZrY[hjW[C;fi}jW[C�ZØf[Y[_RZrZn�dfihj_k}jt§�&Zr}j}��3h|bkM®bRM�Z-G/��]
�
X�fibRf ² bkW)�3h|bkM�hjC�Â�@�Â `�bRf[CKX�f[_RXLX/Za�yhxf�bRh|W�CK`�µ ��M�W��&Zr�[Za_aDrbkM�Z�Z�À�£
bk_�fi�(W[}xf�bRh|W�C§�(Zrt�W[CKX Ê Ó � S�Zr�áhx`Lp=BKv�M;p�W[_RZ�C�ZrYyf�bkhj�[Z
��W[_$bRM�ZT�Kf[_Rf[p�Zwbk_Rhj�af�bRh|W�C-BK`kZaX¥hjC¥bkM�ZT�K_kZP`�ZaC�b)f[CKfi}jt/`�hx`3fiCKX
�&W[B�}xX-p�W���Z
bRM�Z=G/��]
�2X�f�b�fU�'W�h|CybR`3X�W��3C���t-f[�'W�B/b2Ä�@ Ä Ä �
fiC'XÏÄ�@ ÄrÂ(Ú©f�b Æ c Ó Ä � Ú¨fiC'X Â[@KÂ ² S�Zr�*Éivaµ�c[D«_RZa`k�'ZPv�bRh|��Zr}jt[@
�°h|bkM,bRM�hj`=��_RW��yhx`kWKD4W�B�_=X�fibRf©fi_RZ ² pqf[_kY�h|CKf[}|}jt�µLvwW�CK`�hx`�bkZrCyb
�3h|bkMqbRM�Z�G/�¦]
� X�f�b�f�D[�KB/b�MKf���Z3p=BKv�Mqhjp���_RW��[ZaX�`�bRfibkhx`�bRhjvafi}
Zr_R_RW[_�`�f[CKX�vwW��[Za_$}|W��&Zr_ Æ c�@
¡�B�_TX�f�b�f-}jhjZØ`�W�pUZa�3MKf�bH�(Zr}jW�� �(WibkM®��MKZrC�W�pUZaC�W[}jW[Y�hjvafi}

��_RZaX/hxv�bRh|W�CK`&��W[_$bRM�Z���B�}j}4h|CybRZrY[_�fi}�`kM�W��3C¥h|C©^gh|Y'@ � D�`kB�Y[Y�Za`�b�£
hjC�YUf�`k}|W��&Zr_�bk_�fiC'`�h|bkhjW[C-��_kW�pÔbkM�ZLC�ZaY�f�bRh|��Z���f[}|B�ZP`&C�Zaf[_�bRM�Z
��M�W[bkW�C=�(W[hjC�bgbkW
bkM�Z$�(W�`kh�bRh|��Z�f�`�t�p��/bkW[bkhxv���fi}jB�Z$f�b�M�hjY[M Æ c[@
\$M�ZU�rZa_kW<Ã�vw_RW�`R`kh|C�YØf[���(Zafi_�`
bkW¥W�vavwB�_L`kW[p�Zr�3M�Za_kZn�'Zrb���ZaZrCÆ c Ó Ä � Ú ² S�Za�*É�vPµ�c�fiCKX Æ c Ó Ä � � ² S�Zr�*Éivaµ�ciD�`�hjY[C�h|~'vafiCybk}jt
}xf�bkZa_UbkMKf[C�hjCÑbRM�Z©vrf�`�Z¥Wi��bkM�Z���_RWibRW[C�Á Ú(Å¤@³�)W��&Zr�[Za_aD�bRM�Z
`kt�`�bkZapqf�bkhxv3Za_k_RW[_�`«fi_RZ)M�hjY[M�}jt�vwW[_R_RZr}xf�bkZPXU�'W�h|Cyb
ÃybkW<Ãy�(W[hjC�b&`�W

bRMKf�bLbRM�ZØX/Zr��hxf�bRh|W�C¨��_RW[p bRM�Z���_kZPX/hxv�bkhjW[C'`L�yt¯��BK_k��Zr_kb�fiC'X
 7W[�(Z�Á � ÂiD ��� Å3f[CKX,��t{G�Wi�oZr_�fiC'X{\�Za_ktyfiZa��Á ��� D � à(Å$hj`nC�Wib
MKh|Y�M�}|t�`�hjY[C�h|~'vafiCyba@

!�² 2�¹0,#,#-W¶�� -W´b¸ ·:¹iµ�/D·`·��

 7C�bkMKhj`��Kfi�(Zr_PDK�&ZT_RZr�(W[_kb)~K_�`�b�_kZP`�B�}|bR`
W[C¨X/ZaB/bkZa_khjB�p6��W[_
hjCKvr}|BK`khj�[Z,`��Kh|C+`�bR_kB'v�bkBK_kZ;��B�CKvwbkhjW[CK`�hjC>bkM�Z,C�BKvr}|ZaW[C1_kZP`�W[£
C'fiCKvrZ©_kZaY[hjW[C���_kW�p bkMKZ¨I�S6Â©��_RW[Y�_Rf[p f�b-?�Zw�oZr_�`�W�C³�¦fi�4@
\$MKZa`kZØX�f�b�f¥`khjY[C�h|~'vrf[Cybk}jt¨Z�À/�Kf[CKX¯bkM�Zq��hjC�Zrpqf�bRhjvqvrW��[Za_Rf[Y[Z
f[CKX,`�bRf�bRhj`�bkhxvrf[}��K_kZPvwhx`�hjW[C®�(Zrt[W�CKX®bRM�Z-W�C�}|t;��_RZr��hjW[BK`nX�f�b�f
��_RW[p
G/��]
��Á Ð�Â�Å¤@¦�;Z3~KC'XnY�ZrC�Za_Rf[}|}jtT_RZaf�`�W�CKfi��}jZ$fiY[_RZrZap�ZrCyb
�(Zwb��&ZrZaC,bkMKZa`kZØb��&W§X�f�b�f¨`kZwbR`UfiC'X,��fi_Rh|W�BK`Tp�W/X/Zr}&��_RZaX/hxv�£
bRh|W�CK`�fiCKXù�Kfi_�fip�Zrbk_Rh|�Pf�bkhjW[C'`r@
 7C>�'fi_kbkhxvwB�}xfi_PD3bkMKZ;hjp��'W�_�£
b�fiCKvrZ�f[CKXqbRM�ZLC�ZrYyf�bRh|��Z�f�`�t�p�p�Zwbk_Rt�Wi�¦bkM�Z`Ë
_RZa`kW[CKf[CKvwZ�hj`
vrW[C/~'_kp�ZaX4D�f[`�hj`�bkM�Z�Y[ZrCKZr_�fi}�bk_RZrC'XUbkWTp�W[_RZ)�(W�`kh�bRh|��Z)f[`kt�pn£
p�Zrbk_Rh|ZP`3f�b)M�hjY[M�Za_ Æ cHfiCKX Ê @
\$M�ZL`��Kh|C¥`�bR_kBKvwbkB�_RZ���B�CKv�bRh|W�C�» 	E hj`�}jZa`R`��(W�`kh|bkhj�[Z�bkMKf[CØ��W[_bRM�Z-�K_kW[bkW[C{vaf[`kZ Á Ú(Å¤D«h|CKX�hjvaf�bkhjC�Y©bRMKf�bUbkMKZ-C�ZaB/bk_RW[C{vrW[Cybk_Rh�£

�KB/bkhjW[CØhx`�p�Wy`�bR}|tUC�ZrYyf�bRh|��Z3h|CØW�B�_ ��hjC�Zrpqfibkhxv3_kZaY[hjW[C4@g�°M�hj}|Z» 	E ² � ý Æ caµ&`�ZaZrpq`&bkWU�(ZLf[����_RW�f�v�M�h|CKYTbkMKZLV� �G�`kvafi}jh|C�Y�vwBK_k��Z��W�_�}xfi_RY[Z Ê fiCKX Æ c�D�bkM�Za_kZ
f[_kZ�`�hjY[C�h|~'vafiCyb X/Zr��hxf�bRh|W�CK`«��_RW[p
)k}|W/vafi}�X/BKf[}|h|b�t�+�D�fiYyfihjC�p�Wy`�bR}|t-X�B�ZLbkWUbkMKZWËá_RZa`kW[CKf[CKvwZ�@
\$M�Z)hjCybkZaY[_�fi}�W���Zr_D» 	E ��W[}j}jW��)`�bkM�Z
Z�À/�'ZPv�bRZaX�bR_kZaCKX�h|CqY�ZrC/£Za_Rf[}�D�_Rhj`khjC�Y)bRW��&f[_RX�`4bkM�Z$V� �GH}jh|p�h|b«fib�bRM�Z$M�h|Y�M�Za`�b¦p�ZPf[`kB�_kZPXÆ c �3M�hj}jZ$X�_kW�����hjC�Y�_�fi�KhjX/}jtH�(Zr}jW��JÄ)bRW��&f[_RXK`�W�B�_�}|W��&Za`�b Æ c

�(W[hjCyba@Ñ��}jZafi_R}jt[D«C�Zah�bRM�Zr_UbkMKZ���hjC�Zrpqf�bRhjv�_RZaf[v�M ² h|C Ê fiC'XÆ caµ�C�W�_LbkM�ZØ`�bRfibkhx`�bRhjvafi}«��_RZavrhj`kh|W�C§W[��bRM�Zq��_RZa`kZrCybTX�f�b�f¥`kZwb
f[}|}jW��®f3X/Zw~KCKh�bRZ�`�bRf�bRZrp�ZrCyb�f[�'W�B/b4bkMKZ ��fi}jhjX�h�b�t�Wi� ² W�_4bkMKZ fi�/£
�K_kWyf[v�M¥bkW��$fi_�X�`�µ�bRM�ZUSLV�� `kB�p _RB�}|Z=}|hjp�h�bP@
�)W��&Zr��Zr_PD�W[B�_
XKf�bRf¥vwW�CK`�bk_�fihjC©bkM�Z�Y�ZrC�Za_Rf[}�bR_kZaCKX§_RZ$ÎyB�hj_RZaX¨W[��fiC�t�bRM�ZrW�_kt
bRMKf�bUfihjp�`TbkW§X�Za`Rvw_Rh|�(ZqbkMKZ-`��Kh|C{`�bk_RBKv�bRB�_RZØWi�$bkMKZ-C�BKvw}jZrW�C
W���Zr_�bkM�Z���B�}j}4_�fiC�Y�Z
W[�¦}jZrC�Y[bkM�`kvafi}jZa`aD���_RW[pÔbRM�ZH_RZafi}(��M�W[bkW�C
�(W[hjCyb3bkWUbkMKZT`kvafi}jh|C�Y�}jh|p�h|ba@
G���hjCØ`�bk_RBKv�bRB�_kZ$��BKCKv�bRh|W�CØX�f�b�fLW[CUbkM�Z�X/ZrB/bRZr_RW[C4D[bkW�Y[ZwbRM�Zr_

�3h|bkMTbkM�Z&vwW[_R_RZa`k�'W�CKX/hjC�Y3��_RWibkW�CH_kZP`�BK}�b�`rD�`kM�W[B�}xXHhjCT��_Rh|C'vwhj��}|Z
f[}|}jW��ÑB'`«bkWT`kZr�'fi_�f�bkZ$bRM�Z
X/h|�oZr_RZrCyb�hj`kW�`k��hjCØvwW�C�bR_khj��B/bRh|W�CK`gbkW
bRM�Z�_kZP`�W�CKfiCybqfiCKXÑC�W[C�£l_RZa`kW[CKf[CybUf[`kt�p�pUZrbk_Rh|ZP`r@ �)W��&Zr��Zr_PD
bRM�ZH~K_�`�b�_RB�C©Wi��I�S6ÂTf[CKfi}jt��rZPX�M�Zr_RZ=X/hxX�C�Wib�tyhjZr}xX©ZaC�W[B�Y�M
`�bRfibkhx`�bRhjvafi}��K_kZPvwhx`�hjW[C;bkW§p�f[�[Zqf¨X/hj_RZav�b=`kZr�'fi_�f�bkhjW[C®W[�&��_RWi£
bRW[C©fiC'X�C�ZrB/bR_kW�C©vwW[CybR_khj��B/bRh|W�CK`$bkW�bRM�Z=X/ZaB/bkZa_kW�C©f[`ktyp�p�Zw£
bR_kt���ZPf[`kh|�K}|Z�@=�)W��&Zr��Zr_PD'�&Zn�K}jf[C§bRW¥`kB���p�h|bL_RZa`kB�}|bR`�W[C§bkM�Z
hjCybkZaY[_�fi}aÑ E ��W[_�bkM�ZUC�ZrB�bk_RW[C¯f[CKX�bRM�Z���_kW[bkW�C�ÃyC�ZaB/bk_RW[C¨X�h��Æ£��Za_kZaCKvwZ�D�Z�À�bk_�f[vwbkZPX©��_RW[p W[BK_LXKf�bRf�W[C¯bkMKZU�K_kW[bkW[C¯fiCKX§bkM�Z
X�ZrB/bRZr_RW[C4D�hjCnf�`�Za�Kfi_�f�bRZ��Kfi�(Zr_P@� 7C=bkM�Z&p�Zaf[C�bRh|p�Z�D�bkM�Z$vwW�pn£
�K}|ZrbkZ-I&S6ÂØX�f�b�f©`�Zrb=MKf[`=�'ZaZrC{vrW[}j}|ZPv�bkZPX;h|CÑf©`kZavrW[CKX;_RB�C4D
�3MKhjv�M¯�3h|}j}«t�h|Za}jX¯f-C�ZPfi_R}|t¥bRZrC/��W�}jX¯h|p���_RW��[Zap�ZrCyb�hjC;`�bRfibkhx`�£
bRhjva`$��W[_$bRM�Z=X/ZaB/bkZa_kW�C¥f[CKX�f��3hjX�Zr_
vrW��[Zr_�fiY�Z)bRW��&f[_RX�`&�(WibRM
}jW��&Zr_3fiCKX�M�hjY[M�Za_ Æ cHfiC'X�MKh|Y�M�Zr_ Ê @�¡�CKvrZHfiCKf[}|t��rZPX�D�bkMKhj`
��f�`�bR}|t¨}xfi_RY[Za_�XKf�bRf�`kZwbH�3hj}|} f[}|}jW�� BK`HbkW�h|C���Za`�bkhjY�f�bRZnhjC®X/Zw£
b�fihj}�_RZa`kW[CKf[CKvwZ&Zr}jZavwbk_RWIÃy�K_kW/X/BKvwbkhjW[CnW[CUbkM�Z3CKZrB/bR_kW�C�f[CKXnbkM�Z
f[����_RW�f�v�M¨Wi�&bkM�Z�~'_R`�bHpUW�p�ZrCybTWi�V» 	E f[CKX�» ¾E bkW��$fi_�X�`�bkM�ZSLV��"`kB�p _RB�}jZLfib3bkM�ZH_RZaf[}o��M�WibRW[C��(W[hjC�bP@



Â �
-�$! ( '�� !# �� "��  
( ���

�¯Z���W�B�}jX{}|hj�[ZqbRW¯f�v��yCKW��3}|ZPX/Y[Z�bRM�Z-W�B/bR`�bRf[CKX/hjC�Y§Zr�(W�_�b
Wi�&bkMKZØ]
vrvrZr}jZr_�f�bRW[_PD4\¦f[_kY�ZwbTS�_kW�B��4D¦f[CKX;��M�t/`�hxvr`HV�h|��hx`�hjW[C
`�bRf��;f�b)\3?���]
^{bkMKfib)p�f�X/Z�bkM�hx`3Z;À��(Zr_RhjpUZaCyb)�'Wy`k`kh|�K}|Z�@
\$M�hj`T��W�_k�¨�$f[`=`�B��K�'W�_�bRZaX;��t¨bkMKZ-­T@FGo@¦V�Zr�'fi_kbkp�ZrCybTWi�

I�CKZr_RY[t[D&bRM�Z§ ¤b�fi}jhjf[C° �`�bRh�bRB/bkWÑ��fi�ah|W�CKfi}jZ§X/h�^¦hx`khjvaf{�)BKvr}|Zr£
fi_RZ[D bkM�Z¯­T@FGo@ �
fibkhjW[CKf[}
G/vwhjZrC'vwZ¨^�W�B�CKX�fibkhjW[C4D&bRM�Z¨^�_RZrCKv�M

��W�p�pUhx`R`kf[_khxf�b��f�}lª I C�Zr_RY[hjZØ]&bkW�pUh�ÎyB�Z[D¦bkMKZ-^�_RZrCKv�M���ZaCybk_RZ
��f�bRh|W�CKfi}=X�ZÑ}xf � Zav�M�Za_Rv�MKZÑG/vwhjZrCybkh|~~ÎyB�Z�DnfiC'X1bkM�ZÑJLW�_kZPf
G�vwhjZrCKvrZnfiC'X¨I�C�Y�h|CKZrZr_RhjC�Y-^�W�B�CKX�fibkhjW[C4@L\$M�Z�G�W[B/bRM�Zaf�`�bRZr_RC
­
C�hj�[Zr_�`kh�bRh|ZP` � Za`kZaf[_Rv�M®]
`R`�W/vrhjfibkhjW[C ² G/­ � ]�µTW[�(Zr_�f�bkZP`�bkM�Z
\$MKW[pqf[`�?�Zw�oZr_�`�W�C ��f�bkhjW[C'fi})]
vavwZa}|Za_RfibkW[_q^'f[vwhj}jh�b�t,��W�_�bkM�Z
­
C�h|bkZaXØG�bRf�bRZa`�V�Zr�'fi_kbkp�ZrCyb�Wi�oI�C�Za_kY�tTB�CKX�Zr_ vrW[Cybk_�f[vwb«V�I«£
]
�ZÄ�Ú�£ � ÐyI � Ð�ÄrÂ&Ú Ä�@

�1� �Zp S�}H/�.�8`�$5W��
V�$0�St�M{��nz4'j��xZ��B,0�S �].I��/,S ������� �~�:�A���$g&�('jS� !
�V�_St}V���;8:/	��
_�$0�SD�Y� �nz4'j���].I��/,S
	H�,�"S ¸���
 �]k;%&%$#��A�,�&�&T&'j�.��,+��Y����\;�(T$#&!$#$#(k<S� %��V�_S�}V���;8:/4��
H�$0�S��Y� �nz4'j� �].I� /,S�s���
�
�S ������
 ��%&%$gb�A���$�(T&'jS� � � ��S2s]SO}V5I

.�-$5I� ��
��$0�SW�M{Q���I!&'j���].I��/,S�	V�,�"S ¸���� �����(!$#�A�,�&���('j��.��,+��Y����\;�%� �,#&#$#(T<S� k
���*S�}V�"�W��
:�;0�S4�M{Q���(%&'j� �].I��/,S�	V�,�"S ¸���� �H�&��!$#$#&%��A�,�&�$g('j�.��,+��Y+�."\$�$g&#&!$%(k$T<S� �����*Sa}H�"�b��
W�$0�SV�M{Q��k �('j����.I� /,S�	V�,�"Sas~�j
�
�S�� � �V!����A�,�&�&T&'j�.��,+��Y����\;�(T$#&k$#<��!<S� T
� ��S;s]S;}V5I

.�-$5<�Z��
]�;0MS��M{4��k&k$'j� �].I� /,S;s~��
�
�S ������� � ���_�Y!;#&#$#('j�.��,+��Y+�."\$#$#&#&T&! �&g S� g�� ��S$s�S$}H5<

.�-&5I�=�j
��$0�S��M{4��k$k&'j� ��.I� /,S$s~��
�
�S ��>C5h+ �
>?5I
j'a�Y!;#&#&!&'j�.��,+��Y����\;#(!$# �(#&!$g S� �����*S�}HB,�&���
/A
G�;qc�j
2�$0�S����={�	
�b{a��'j� �].I� /,Sts���
�
�S ������� �t%&g&%�A�,�&�&T&'j��.��,+��Y����\;�(T$#$%&#$#(k<S�1��#��Z}2S�}H>1�G�$+"��

>?�$5���
V�;0MS����={�	
�b{a��'j� ��.I� /,S�s���
�
�S ������� � �(g���A�,�&�$g('j��.��,+��Y����\;�&g&#&T$#<��k<S�1�&� �
�@Si�I
��G�;

8`�;5�5��$5�� ) S`[a-$F&�,0C/
�;5�F�� �].<� /,S�	H�,�"S ¸�
�� ��$���&#&#(Tb�Y!;#&# ��'j��.��,+��Y+�.�\$#<��#(T;#%� ��S�1��!
�
�@S]XZ0?��B,�"�a{4S�	V�j�<� ���@Sa�I
��G�;

8`�$5�5~�]�;5�� ) S�[�-&F$�,0C/
�$5�F��
�].I� /,S�	H�,�"S ¸�
�� ��#$���(#$#(kb�Y!$#$# ��'j�".��,+ �Y+�."\;#&#<�&��!I��kIS�1��%��V�_S����b��0C-;�
>��;5 �;5�� 	OSa� �$/�/�-$
�� ��.I� /,S�	V���rS ¸�
�� �D#&���&#(!$k�Y!;#&#$#('j��.��,+��Y+�."\$#$#&#&T$#%�$g S�1��� ���*S&}V�"�Q��
a�;0MS��M{Q��k �I'j���].I� /,S(s���
�
�S ������� ���,g&#:�A���$�(T$'j�<.��,+ �+�."\;�(T$#&k$% �%��S�1��k
�Zp S��hS�|
!ç-$� �(�,5�� �].I� /,S�	H�,�"S�" ��� �����%�(Tb�A�����%�('jS�1�����Zp S��hS�|
!ç-$� �(�,5�� �].I� /,S�	H�,�"S ¸ "�����%&T��b�A���&T$#&'jS�1��T
�Z{4SQ�I

�,>C5~����SDXZ-$�
5�>CB �<>M�Vs]S �b�$5
�<>?�j7Q>?B�m&�V�$5���}OSQ�<Bj.��;3K�����
�].I� /,S�s���
�
�S �#����� �~�,#(T6�A���$�(k$'j��.���+��Y+�.�\$�(k;#(!;%(!$%<S�1��g��Z{4S��I

�,>C5~� ��S�XZ-;�
5�>CB,�<>��ls�S �b�;5��<>C��7Q>CB,m&� }OS��<Bj.��;3K������;5�� ) SZXV�
�,>C5������ �].<� /,SVs~�j
�
�S ������� �_%��&�l�A�,�&�(k$'j�O.��,+ �+�."\;���(#$�(!I��!<S�1�������GS��jSa|D�$0C>1

/ �I�I�4[_S��@S�|a�G�$��5~�Q�;5���}OS�[_S��	-&0C�,/�5�>CBj.��,5��(- �
�].I� /,S�s���
�
�S �#����� �"! �Ik6�A���$�&#&'j��.���+��Y+�.�\$�&%<��#$% ���<S� !$#��Z{4S$�hS$|�0C-I-&8��$5��_��S(p SIXZ>C0C8`�$5�� �].<� /,S$	V���rS$s���
�
�S ��� ���$���(#�A�,�(T;#('jS� !<� ���GS xZ>CB,��0C�,/�B��b��
V�$0�SC� �].I��/,S�	H�,�"S�s���
�
�S ��� �~�&��g��b�Y!$#$#&#('jS� !&!
���GS xZ>CB,��0C�,/�B��b��
V�$0�SC� �].I��/,S�	H�,�"S�s���
�
�S ��� �~�&��g&!6�Y!$#$#&#('jS� !$%��=zVS�{QS;zD���
0C/�-&5_�$5��=xOS;zVS �6�
� .�-&+��&��.I�<�,�I� ��.I� /,S%	H�,�"S ¸���� �#$���&#(!$�n�A�,�&�&g&'j��.��,+��Y+�.�\$�$g&# ��!$#&k<S� ! � �=�"S"�<>C8h��0?�<���@Sr�Z/�>C+"�,5
�(-��"X_S�	H>?B�B,-��r�;5�� �@S ���$>C� 

>M� ��.I� /,S
	H�,�"S ¸�
�� ��#$%��(#<��Tb�Y!$#$#(!$'j��.���+��Y+�.�\$# �,#(T;#&%%�<S� !&k
�=�"S�|VSrXZ���G�;/�>C8:-;�"��� -��"S�p�S�xV��B,0�S ��.I� /,S � ���&%&#b�A�,�%�%�&'jS� !����=�"St�_S��Z�
�,0C0��$5��E}OS]zVSt�Z�����
5~� �].I��/,S
	H�,�"S�s���
�
�S&" 
 ���&#&g�A�,�%���('jS� !&T
�
�@S�}H5�/��,0C8:>C5�- ��|VS�s�S �w-$qr�&�~�;5���{QS�s����&� ������� -��"Srp�SrxZ��B,0�S
�].I� /,S ��� �t�,%%�6�A�,�&g&�&'jS� !$g��Zp S��<-$qr���4�$5��i�_S<[_S"�~�����<�$���r� �].I��/,S'	H�,�"S ¸�� "���!&kW�A�,�&�&k&'j�.��,+��Y+�."\$� �(#&k&!&!;g S

� !;� �Hp�Sh�<-$qr�����$5����_S	[OS �t�����<�;�,�"����.I� /,S(	H�,�"S ¸���
 �iT �(k$g�A�,�&�(T$'j�".���+��Y+�.�\$�(T;#&% �%�ITIS� %$# �Q[OS�|�� � �(����
H�;5���)�S �*!�S"s�>�� �].I��/,S�	H�,�"S ¸+� �r�
� �6�A�,�&�$%('jS� %<� �Q[OSa�_SD|�� � �(����
`�;5���|VSDs]S��ç-$qr�$� ��.I� /,Sas~��
�
�S �#����
 �H!$!$%�A�,�&�(!$'jS� %&!��Q[OS"�hS"|a��� �(����
Z�$5��n|VSrs]S��ç-;qr�&�rp�Sr{�� +~S �D.��,-$��S ��.I� /,S,� � �
�<���b�A���$���('jS� %$% �.-OS �Y�hS�p$>Q�$5�� ��S�/Z5 �G�$�����].I� /,S�s~��
�
�S ������� �4!&!;g �A�,�&���('j�.��,+��Y+�.�\$�$%&#&g&!��$% S� % � �Q�OS�|�� � �<.��;�G�<
H�$5�� ) S�x_S�z�-$
�

>C5�F$.��$8b��}V5�5��;0?/��].I��/,S ��
 �
�(k$%b�A���&T$#&'jS� %&k��Hs]S���S �2�$+�
G���
>���}OS�0_S1/Z8:5�> �(-��r�bzVSiz�>C-$^ ���,F$0C>n}D
�

>M��"SQ� B�-&+"��
�
G�<�H�$5�� �*S20_S �2�;m����(-��"���].<� /,S2	V���rS º�� "��Vk&!�A�,�&�(k$'j�"5<��B,01�M

."\;���&#&g&#$#&g<S� %�� �VX_S���>C0C0C����� ) S �6�,0C5�>1

Bj.�-&�
�r�4�$5���}OS ) S �D.�-$8`�$/,� �].I��/,S
	H�,�"S º���� ��g&���n�A�,�&���('j��5<��B,01�Y

.�\$���&#(k;#��(k<S� %&T��VzVS*z�>C-$^�� �,F&0C>i}4
�

>��is�S ��S �2�$+ 
G�;�
>��n�"Sh� B,-$+"��
�
G� �i�$5��}2S30_S3/Z8:5�> �(-��"� �].I� /,SZs���
�
�S �#� � 
 �O%&#$� �A���&���('j�O5<��B,01�

.�\$�%�$# �,#��IkIS� %$g �VzVS(z�>C-$^`� �,F&0C> }D
�

>M�(�rS&�<B,-&+"��
�
G�<�I}2S%0hS4/Z8:5�> �&-;�"�;�;5��hs]S!��S
�2�;+�
G�;�
>��A���$�%�&'j�"5<��B,01�M

."\;�%�&#&!$#&!�� S� %$� �Q�OSD}Q�
�,5�.�-;�&�,0��HX_S �=�
�,/�/,�.	2SD� BG.�8:>?� 
����$5�� ��S ) >C0C.���0?8b�xV��B,0�S ��.I� /,S -5
�� "�� �<��!;B`�A�,�&�&g&'j��5<��B�0C�M

.�\$�(TI��#$#&%�� S� �&# �VX_S�|D�$��8 ��
H�$0�SC� �].I��/,S�	H�,�"S�s���
�
�S ��� ��!$#&#$#b�A���$g&#('jS� � � � �*S�}V�"�:��
h�$0�SD�M{4���&%('j���].<� /,S
	V���rSts~�j
�
�S�� � ��g<��kE�A�,�&�(T$'j�.��,+��Y����\$�&T$#<��#&# ��S� �(!��.	2S��=�*[Z>1
G�W��
O�$0�Sa�YzDst}=��'j� ��.I� /,S,	V�,�"S~s~�j
�
�S ��� ��#$g(!$#$# ��Y!;#&#(!$'j�".���+��Y����\$#<�&�&�,#(T ��S� �&% � �@Sa}V8`���
>?�$5 ��
`�$0�SH�Mp&��qr�j�
/�-&5 s~�$��{a� �(#<��#('j���].I� /,S�	V�,�"Ss���
�
�S ��� �r! �I!$%$# �W�Y!$#$#(!$'j��5<��B,01�Y����\$#&!$#&k$#(!;# S� ��� �H|VS �6�,B � >C5�F*��
H�$0�SC��

-h�"�	/�����8:>1
�

���:

-*xV��B,0�S"�ç5�/A
���S �6��

.�S� �(k��VzVS��	�,>1

.6��
V�$0�SC��

-h�"�=/�����8:>C
�

�,�`

-*xV��B,0�S
�ç5�/A
���S �6�j

.~S� �%� �H}2S }V���G�;F(�;8o�$5����@S�XZ-&0?��8`�;5~�'	H�,+~S����
-&F S ��.I� /,S � "���%$�%��A�,�(T$g&'jS� �(T��Q�hSIza�G�$���:�$5�� ) S �6�j�I�����<}H5�5<�~S4	H�,�"S&xV��B,0�S ���;��
�S �<B,>�S � �"�
�&T6�A���&�&T&'jS� �&g � �@S�st�$B�-&8h�"�Z��
V�$0�SC� �].<� /,S�	H�,�"S º�� "��"g�� �:�A�,�&g$#('jS� �&� �Q�hS ) >C/����i�A���&T&T&'j����5�+�����0?>C/�.���������.�S �_S~

.��,/�>C/,��/_S�-$3 ) >?/A�B,-$5�/�>C5~S� k;# �VzVS�0hS �]�
��/�B,-$
�
V��
V�$0�SC� �].I��/,S�s���
�
�S ����� ��k&! �n�A���(T;�('jS� kI� � �ZS~[_S �	�
� .I

-W�$5���xOS �@S��<.<��8:�,> �(- �rxZ��B�0MS �].I� /,S �#� " � �
� ��!6�A���$g&%&'jS� k$!���0_S �ç�"S �D/
�;>M��	V���rS �6-<�rS �].<� /,S ��
 ��g ��ki�A���&T �I'jS� k;% � �@S(}H�
5���-<��-=��
��;0�S���x �nz4'j� �].<� /,S&s~��
�
�S �#��
�� ���,#(T_�A�,�&�(k$'j�.��,+��Y+�.�\$�&k$#&� �(#�� S� k � �H}2S�|�-<� ���W��
H�$0�SC� �].I��/,S�	H�,�"S ¸���� �����(T<�`�A���&T$�&'jS� k$k��Hs]S��OS ���;-*��
V�$0�St�M{Q���(#$-='j��)�S ��.I� /,S º � � ��%&g(T6�A�,�&���('jS� k � �Hs]S��@S �<

���;��
���
D�$0�SC����.I� /,S6	H�,�"S ¸���� �<#$%(!$#$#&%W�A���&�$g('j�<.��,+��+�."\$��� ��! ����� S� k$T�� �*S(}V�"�4��
��$0�S"�M{4���&%('j���].<� /,S&s~��
�
�S ������� ����� �`�A���&�$�('j�<.��,+��



Â$Ð
�j��\;�&g$#&g&#&!$g<S� k$g�� ��S�|�-$/A

����� ��.I� /,S�	H�,�"S º�� "��
�(#$�b�A���$�(k&'jS� k$���
�@S��*Sap&-$5��,/`��
W�;0MSV�Mp&��qr�j�
/�-&5Rs~�$���Z�$0C0H}='j���].<� /,S�	H�,�"Ss���
�
�S ��� �~��%&�$gb�Y!$#$#&#('j��5<��B,01�Y����\$�$� ��#$#&#&k<S� �&#��V�_S��V�
�,Bj.�/��,0���
V�$0�SC��xZ��B,0�S ��.I� /,S -5
���� �~���Ik6�A���$�&�&'jS� � � �=X_S3	H>CB,B,-��h�"S=�<>C8h��0?�<�O�$5�� �@S=|��;
�
G�$F$0C>?�j�
>M�_xZ��B,0�S ��.I� /,S
������� ��%&#��b�A���$�&�('j��.��,+ �Y+�."\;�&�$# ��%��&#<S

� �&!��V�"S ) �$5���m,� �G���;5��f��S ) >C0CB,m,���r���].I��/,S_s���
�
�S � � � ���,�(k�A�,�(T&T$'jS� �$% �Hp�S_�<-$qr���E�$5�� �_S=[OS��t�����I�$�,�"� �].I� /,S	s~�j
�
�S �#����� �:%&!$%�Y!;#&#(!$'j�".���+��Y+�.�\$#(!;#(T$!&k&!IS� � � ����S2s]S2}V5I

.�-$5I���j
��;0MS`�M{4��k$k&'j���].I� /,S	s~�j
�
�S ����
�� �:%$%&��A�,�&�&�&'j�".���+��Y����\$�$�&#��&#&#&!<S


