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Q[ILIFW U HJQ[]�WÞQXW U Q[�<�àW�]�K��[Z #r�W[a�IFßT_uKN� U W[�<W(Q�a�QnORr�MFKn\NQ�]�QÞHJaRODKNMLQTSUNVQXWGcdW[MfODKnß�]�HlcdKnMFKna U HJQ[�øQ(÷g$ 
]�Q<÷g�
�h

���<Q6]�Q[I(��MFHJa U HJ��Q[HJI U Q[MFQ U ODKnM #� IPODH U QXIÞ]�Q.÷�$  #KGQzZJHl_uKNML]�Q[]�KGQ[IFILHlaRO #W�ODH U Q[ß«��MFW[��MFHJKN]�Q[]�K×�¹r�K
IFK U Q[MLQ U ORKNMLHl\nQk�àKnZlQ6MFKN]�r~SUNVQ[W6a�Q U W[a�IPORQ[aRODK�]�K×Q U W[��ZJQ[�<KNaRODW4KnaDORMFKG��r�Q[M��¹IçKG�[Z #r�WXa�I�sf� #Q[MfODW[a�ILx
��Q[MLQ U r�MPORQ[I�]�HlIfO�ãQ[a U HlQXIFßÌW[r6ILK-<£Q[ß~�[MLQ[a�]�KnI��<W[�<KNaRODQgODMLQ[a�IFcdKnMFHJ]�W[ILh���ZJHl_uKNML]�Q[]�K(Q[IFILHlaRO #WnODH U QGa�W[I
�uKNMF�<H|ODK}r�ORHlZJHl\nQ[M<Q[IáO #K U a�H U Q[I�]�KçODKnW[MFHJQ¿�àKnMPORr�MF_�Q�ODH|{�QXßD< #Q¿_uKN� U W[a���K U HJ]�Q[I�]�QæKnZlK²ODMLWy]�HJa~ãQ[�<H U Q
�¹r~ãQ[aRODH U QXß(��QXMFQéW[_�ORKNM���MFKN]�HúSUnVW[KNI}]�KkILK¬SUnVQ[WG]�K U ��Wy�¹r�K4]�Kk��MFW U KnIFILW[I}��r�K4I VQ[Wé]�WX��HJa�Q[]�W[I��uW[M
HJaDORKNMLQTSUNVW[KnI�]�K��uKN�¹r�Kna�Q[I�]�HJIPO�ãQXa U HJQ[IFh

�:ODMLQv{ #KnIá]�Q×÷g$  {�KNMLHlù U Q[�<W[Iá�¹r�K(W[I�� #Q[]�MLW[a�I�I VQ[W<cdW[MF�<Q[]�W[I�]�KÞ�¹r�Q[M��I�K(�XZ #r�W[a�IFhá���â]�W[I
�<Q[HJI�HJ�<�àWXMPODQXaDORKNI�MFKnIFr�Z|ODQ[]�W[IG]�QØ÷g$ �ß #K}Q¿cdQnODWXMFHJ\NQTSUnVQ[W U W[ZJHla�KNQ[MLß�W¿�¹r�K.�uW[ILIFHJ_�HlZJH|ODQØKNI U MFK²{�KNM
Q¿IFK[SUNVQ[Wæ]�K U ��Wy�¹r�Kz��Q[]�MDãW[a�H U Q¿cdQnORW[MFHJ\NQX]�Q¿KN� ODKnMF�<W[I<]�Q¿IFK[SUNVQ[Wæ]�K U ��W���r�K.��QXMPO�ãWXa�H U QG³�ê�´Jh �
]�KnI U MLHúSUnVQ[WØ]�W[I���MLW U KNIFILW[I<]�KqQ[Z|ODQ¿KNa�KNMF�XHlQ #KqcdKNH|ODQ4Q�ODMFQp{ #KNI<]�Q¿cdQnORW[MFHJ\NQ�SUNVQ[W�]�Q¿ILK¬SUNVQXWG]�K U ��Wy�¹r�K
]�W���MFW U KnIFILW×a�Q�IFK[SUNVQ[W�]�K U ��Wy�¹r�K�]�W�IFr�_���MFW U KnIFIFWG��Q[MfO�ãW[a�H U W�K�a�Q[I�cdr�a~SUnVW[KNI�]�Kg]�HJIPODMLHl_�r�HúSUnVW[KNI�]�K
�¹r�Q[M��Iµ��¯vs þ	�
�C�Rx�K*�[Z #r�W[a�I"�:s þ	�
�C�RxFh*�
IPORQ[I:]�HJIPORMFHJ_�r�H�SUNVW[KnI�]�Knù�a�KN� Q���MFW[_�Q[_�HJZlHJ]�Q[]�K«]�Kjr�� ��Q[MPORW[a
IFKnM KNa U W[aRODMLQ[]�W<]�KNaRORMFW�]�K�r���� #Q[]�MLW[a�ßà�àW[MfODQ[a�]�W�r��<Q�cdMFQTSUnVQ[Wç]�K��<W[�<KnaDORr���þØ]�W��<W[�<KNaRORr��
ODW�ODQ[Z�]�Wé� #Q[]�MFW[a^a�WéMLKNcdKnMFKNa U HJQ[Z�]�Kk�<W[�<KNaRORr�� HJa�ù�a�H|ODW[ß��¹r�Q[a�]�WéWé��WX��KnaRODr�� ODMFW U QX]�Wéa�W
��MLW U KNIFILW #K�� � ßÌ�¹r�KÞa�WXI�] #QGQ×KNI U Q[ZJQ×]�KÞ�<W[�<KNaRODr��0]�WG��MFW U KnIFILW�³�ê ´lh���Q×cdQnORW[MFHJ\NQTSUnVQ[W U W[ZJHJa�KNQ[MLß
Q[I*cdr�a~SUnVW[KNI*]�K�]�HlIfODMLHl_�r�HúSUnVQ[Wç��Q[MfO�ãW[a�H U Q(I VQ[W U W[a�ILHl]�KnMFQ[]�Q[Ijr�a�H�{�KNMFILQ[HJIFßÃ�uW[MPORQ[aRODW�Hla�]�KN�uKNa�]�KNaRODKnIw]�K
��MLW U KNIFILW[I�K�ILHlIfODKn��QXI�]�KgMLKNcdKNM�ãKNa U HlQ�³�ê ´lh

��Q�HJaR{�KNIfODHJ�[QTSUnVQ[WG]�Q[Iw]�HJIPORMFHJ_�r�H�SUNVW[KnI���QXMPO�ãWXa�H U Q[IFßÒQ[Zl�Xr�a�Iw��MLW U KNILIFW[I�I VQXW�r�ODHJZlHJ\NQX]�W[I U WX��W���MFHJa�e
U HJ��Q[HJI�cdW[aRODKNI�]�KzHla�cdW[MF�<QTSUnVQ[W[hY�ý��MFW�]�r~SUNVQXWæ]�Kz��Q[MLKNI�]�KzZ #Kn��ODW[a�IGQnORMFQp{ #KNI�]�WØ��MFW U KnIFIFWæ�MFKnZlZ|e
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��Q[aÍs8�C¿ÁÀ�/� Â8²LÂ8ÃQ¿rÄéxçsPU��xFß"<£r�aRODQ[�<KnaDORK U W[�ýW�KnIF��Q[ZJ��Q[�<KnaDORW.��MFW[cdr�a�]�Q[�<KNaRODK�HJa�KnZ #Q[IfODH U W
s�Â{¿§Å #ÆvÇ
È�ÉFÊ � Â{¿GÄéxRsP�����x�I VQXW6r�ORHlZJHl\nQ[]�W[IÞ��Q[MFQ.IFKGHlaR{�KnIPORHl�[QXM�Q6]�HJIPORMFHJ_�r�H�SUNVQ[W4��QXMPO�ãWXa�H U Q6Kn�
a #r U ZlKnW[IgK�a¹r U ZlKnW[a�ILh.$ W[aRORr�]�W[ß
W[I U Kna #Q[MLHlW[IgK²ûÒ�uKNMLHl�<KnaDORQ[Z
KáODK #WXMFH U Wz]�KNIfODKNI�]�W[HJIg��MFW U KnIFILW[I(I VQ[W
_uKN��]�HJIPORHlaRORW[IFh��
a��¹r�Q[aRODW�ODKn��WXI*�XMFQ[a�]�K��¹r�QXaDORHl]�Q[]�K�]�K�HJa�cdW[ML�<QTSUNVW[KnIFßuK£ûà�uKNMFHJ�<KNaRODQXHlI«K,ORK #W[MLH U Q[I
QçMLKNIF�uKNH|ODW�]�W���MFW U KnIFIFW�����q��Q[MFQçQXZ�ORQ[IjKna�KNML�[HlQXIgsP�uKN�¹r�Kna�W�þ~xFßÒQÞ��MFW�]�r~SUnVQ[W�]�Ká��QXMFKNIj]�KáZ #KN��ORW[a�I
�uW[M<��MFW U KnIFIFWXIGU� Q[Hla�]�Qæa VQ[W #K}K²û�ORKNa�ILQ[�<KNaRODK6K£ûà��ZJW[MFQ[]�Q�a�KnIPODQØMFKn�[H VQ[W[hY��IPODWØW U W[MLMFK}�àWXMF�¹r�K
��MLW U KNIFILW[I}D�üa�K U KNILIFH|ODQ[� ]�K U W[ZJHlI VW[KNI���Q[]�MDãW[a�H U QXIFß�Q[Iq�¹r�Q[HJIqQ[Hla�]�Qéa VQ[W�I VQ[WéMFKnQ[ZJHl\nQ[]�Q[Iq��QXMFQ
�[MLQ[a�]�KnI�KNa�KNMF�XHlQ[ILh�$ W[�?WGQX]�{�KnaDORWq]�W[I�a�Wp{�W[I�Q U KnZlKnMFQ[]�W[MFKnIFß:KnIPORQ[MFKn��WXI�KNaRORMFQ[a�]�W�a�Q×MLKN�[H VQ[W�]�K
�[MLQ[a�]�KnI�KNa�KNMF�XHlQ[I���Q[MLQ U WXZlHJI VW[KnI���Q[]�MDãWXa�H U Q[IFhg$ W[�?MLKNZJQTSUNVQ[WGQ[W×��MFW U KNILIFW������ßÌ�(r�H|ODW[I«ORMFQ[_�Q[Zl��W[I
OXãKn��IFHJ]�W(MFKNQXZlHJ\NQ[]�W[I
��Q[MFQ�]�KnI U MLK£{�KNMwQgQ[_�r�a�]�Q[aRODK��¹r�Q[aRODHJ]�Q[]�K�]�K�]�Q[]�W[I
��Q[MFQ�Q[Z|ODQ[I
Kna�KNML�[HlQXI*_�Qne
IFKnQ[]�W�KN��÷g$  �àKnMPORr�MF_�Q�ODH|{�Qe³Ë|[ßZ��´Jh�	�KncdKNMLKNaRODKgQ[W<��MLW U KNIFILWGU��ßtQ<]�KnI U MFH�SUNVQ[W�QnODMLQp{ #KnI�]�Q�÷g$ 
�uKNMPORr�MF_�QnODH|{yQgORKN����MLWy]�r�\NHJ]�W�_àW[Q<]�KnI U MFH�SUNVQ[W�]�W[I�]�Q[]�W[I�K£ûà�àKnMFHJ�<KNaRODQ[HJI�K²ûàHlIfODKNaRORKNIª³Ë�[ßZ�[ßÌ~XßDfn��´Jh

��]�K²ODKNML�<Hla�Q�SUNVQ[Wg]�Q�K²{�W[ZJr~SUNVQXW×]�Q[I:]�HlIfODMLHl_�r�HúSUnVW[KNI
��Q[MfO�ãW[a�H U Q[IFß�KnIPO #Q�MLKNZJQ U HJW[a�QX]�Q¥�Q�]�HJa~ãQ[�<H U Q�]�K
HJaDORKNMLQTSUNVQ[W�KNaRORMFKá� #QXMPODWXa�IFh �`�<W[�<KNaRODr��`ORMFW U Q[]�W���� U Q[MFQ U ODKnMFHJ\NQ�Q(KNI U Q[ZJQ U W[�ø�¹r�KáQçKnIPORMFr�ORr�MFQ
��Q[]�MDãW[a�H U Q�KnIPO #Q�IFKNa�]�Ww{ÒHJIFr�Q[ZlHJ\NQX]�Q[ßT�àWXMPODQXaDORWár��<Q��<Wy]�Hlù U QTSUNVQXW�a�KNIfODQgKNI U Q[ZJQ[ß�HJ����ZlH U Qga¹r��<Q��<Wne
]�HJù U Q�SUNVQ[W<]�Q[I cdr�a~SUNVW[KnI�]�K�]�HJIPODMLHl_�r�HúSUnVQ[W<��Q[MfO�ãW[a�H U Q<]�KnaRODMFW<]�WXI � #Q[]�MLW[a�IFh�b�Q[MFQ<W[_�ORKNMwQXI KN�¹r�QTSUnVW[KNI
]�K�K²{�W[ZJr~SUNVQXW�a�K U KnIFILH�ORQ[�<W[I�]�K£ODKnMF�<HJa�Q[M��¹r�Q[HJI ]�HlQX�[MFQ[�<Q[I ]�K��uK²oàa��<Q[a}I VQ[W�MFKnZlK²{�QXaDORKNI�a�Q�MLKN�[H VQ[W
U HJa�Kn� #Q�ODH U Q×K²ûàQ[�<Hla�QX]�Q[h��KNIPORQGcdWXMF�<Q[ßÃ]�HJIPORHlaRORQ[I�MLKN�[H VW[KNI U Hla�Kn� #QnODH U Q[I�IFKnM VQ[W U QXMFQ U ODKNMLHl\nQ[]�Q[I��uW[M
]�HJcdKNMLKNaRODKnI�KNcdKnH�ORW[I�]�Kg÷g$ �ßÃ�¹r�K(]�K£{�Kn�âKNIfODQ[M�HJa U W[ML�àWXMFQ[]�WXI�a�QGKn��r�QTSUNVQ[W�]�KgK£{�W[ZJr~SUNVQ[WXh

��� K£ûàKN�<��ZJWÖ]�KNIfODQ[IqKn�¹r�QTSUNVWXKNIq]�KkK²{�W[ZJr~SUnVQ[WéI VQ[WéQXI×KN�¹r�Q�SUNVW[KnI���MLW[�àWXIPODQXI×�uW[M×�W��¹IL��H�OR\NKnMPe
��MFHJ_àWp{¹ev�~HJ��QnODWp{¹ev��Z�ORQ[MFKnZlZJH|evb:QXMFHJIFH:sP����Ì��b
x�³Ef�fóßµf��[ß�fH��´Jßu�¹r�K�]�KNI U MLK£{�Kn� W U W[�<�uW[MPORQ[�<KNaRODW(]�Q[I
]�HJIPORMFHJ_�r�H�SUNVW[KnIç��Q[MfO�ãW[a�H U QXIÞa�Q.MFKN�XH VQ[WzW[a�]�KBÍ{ÎàZJa�� �xÏ fnß�ÍNÎ�Ð f�KBÍ{ÎàZJa~sf�Ñnþ~x�Ð fnß«IFKNa�]�WTÍ{Î
Q U W[a�IPORQ[aRODK�]�K×Q U W[��ZJQ[�<KNaRODWk]�Qk÷g$ �h«��Q[IÞKn��r�QTSUNVW[KnI���(�~��bÒß
Q6HJaRODKNMLQTSUNVQXW4KNaRODMLK×� #Q[MfODW[a�I #K
]�KnI U MLH�ORQ�KN��ORKNMF�<W[I�]�KÞr���Q U Q[I U QnORQ���Q[MfO�ãW[a�H U Q×�¹r�KÞKnIPO #Q�IFr�_���K²ODHJ]�Q�QGr��?cdW[MPORK(W[ML]�KNa�Q[�<KNaRODW
a�W[I��<W[�<KNaRODQ�ODMFQXa�IP{�KNMFILW[Iç]�WXI(� #QXMPODWXa�I(Kn�<H�ORHl]�WXIFh¿��ILQ[a�]�W.W[I(]�HlQ[�XMFQ[�<Q[I�]�Q6÷g$ �ß,�uWy]�KN�<W[I
KNa U W[aRODMLQ[MgQ.��MFW[_�QX_�HlZJHJ]�Q[]�K�]�Q}KN�<HJI VQ[W.]�K<r�� � #Q[MfODW[aØ]�K U WX����MFHJ��KnaRODW�ORMFQ[a�IP{�KnMFILW È9Ò>Ó f�Ñ �
�uW[M�W[r�ODMFW×� #Q[MPORW[ak]�KnaRODMFWq]�Wq� #Q[]�MLW[a�hç�~K£{yQ[a�]�W�KN� U WXaDORQÞODW�]�Q[I�Q[Iá�uW[IFILHl_�HJZJHl]�QX]�KNIg]�KçKn�<HlILI VQ[W
]�K(� #Q[MPORW[a�I�]�KNaRORMFW�]�Q U Q[I U QnORQ×��QXMPO�ãWXa�H U Q[ßÌ�àW�]�KN�<W[I�]�K£ORKNML��HJa�Q[M�r��<Q×Kn��r�QTSUNVQ[W×]�KÞK²{�W[ZJr~SUNVQXW�a�Q
{yQ[MFH #Qn{�KNZ6�C�Dh

���<Q�W[r�ODMFQæcdW[MF�<Qæ]�K6ILK6Q[a�QXZlHJIFQ[M�Q�K²{�W[ZJr~SUnVQ[Wé]�Q[IG]�HlIfODMLHl_�r�HúSUnVW[KNI���Q[MPO¹ãW[a�H U Q[I #K U WXa�IFHJ]�KNMLQ[M
Q}MFKn�[H VQXWqW[a�]�K¥Í{ÎàZJa�� � Ð fnßDÍ{Î�Ð fçKªÍ{ÎàZJaÌs�f�Ñ�þ~x Ï f�ß���Q[MLQe� � ù�ûàWzK�þ�Q[IFILr��<Hla�]�W<{yQ[ZJW[MLKNI
�uKN�¹r�KNa�W[IFhw��KNIfODK U Q[ILW�WX_�ODKn��WXIÌr���Q�Kn��r�QTSUNVQ[W�]�K
K£{�W[ZJr~SUNVQ[W�a�Q�{yQ[MFH #Qn{�KNZRþ~ß��àW[ML�àWXIPODQ �uW[MtmwQXZlH|ODI��H|e
�TQ[]�HJa�eFÔgr�MLQ[K£{¹ep�ÌHJ��QnORWp{¿sfmw�ÕÔg�~xC³@f�ê[ß6fH|�ß6fH�XßÌfH��´�Qg�¹r�Q[Z #K:{ #QXZlHJ]�Q�IFWX��KnaRODK�a�Q�MFKn�[H VQXW�]�K��àKn��r�KNa�W
þ~h

��QXaDORW�Q[IáKn�¹r�QTSUNVWXKNIá����~��b �¹r�Q[aRODW�QXI�KN�¹r�Q�SUNVW[KnI�mw�ÕÔg�é��MFK²{ÌãKNKN�0r��ýM #Q[��HJ]�W U MFKnI U Hl�<KNaRORW
]�Q}]�HJIPORMFHJ_�r�H�SUNVQ[Wz]�K��[Z #r�W[a�I�a�QqMLKN�[H VQ[W}]�K��(r�H�ORW.�uKN�¹r�Kna�W<þ~h���IFILWzW U WXMFMFK��uW[ML��r�KNß
a�W}ZlHJ�<H�ORK�]�K
þØ�àKn�¹r�KNa�WXß U Q[]�Q�� #Q[MPORW[aqKN�<H|ODHJ]�W<a�Q U Q[I U QnORQ���Q[MfO�ãW[a�H U Q�Kn�<H�ORK�r��<Q�a�Wp{�Q U Q[I U QnODQ[ßà�[KNMLQ[a�]�W�r��
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M #QX��Hl]�W U MLKNI U HJ��KnaRODWé]�Wæa #r��<KNMFWæ]�Kz� #Q[MPORW[a�IG]�KNaRODMLW�]�Wæ� #Q[]�MLW[a�h $ W[aRORr�]�W[ß�WØZlHJ�<H�ORK6]�K.r�a�H|e
ODQXMFHJKN]�Q[]�Kq]�Q4�<QnODMLHl\�©×³�� ´lß�ZJHl�<H|ODQ4W U MLKNI U HJ��KnaRODW�]�Q[I�IFK[SUNVW[KnI�]�K U ��Wy�¹r�Kq��Q[MFQ4Q[Z|ODQXI�KNa�KnMF�[HJQ[I
K×�uW[MfODQ[aRODWXßjZJHl�<H|ODQkW U MFKnI U Hl�<KNaRORWØ]�Q[IÞ]�HJIPORMFHJ_�r�H�SUNVW[KnI���Q[MfO�ãW[a�H U QXIFhØ�*aRO VQ[W[ßwKnIF�uKNMFQ�evIFK×��r�KNßw��QXMFQ
MFKn�[H VW[KNI�]�K��Þr�H|ODWG�àKn�¹r�KNa�W�þ~ß~IFr�M%<£Q[�âKNcdKnH�ORW[I��¹r�K�MFKn]�r�\nQ[�âKNIfODK U MFKnI U Hl�<KNaRORWq]�Q[I�]�HlIfODMLHl_�r�HúSUnVW[KNI
��Q[MfO�ãW[a�H U Q[IFh ��KNa�KnMFH U Q[�<KnaDORK�KNIfODKNI KncdKNH|ODW[I«I VQ[W�]�Kna�W[�<Hla�Q[]�W[I U W[MFMLK¬SUnVW[KNI�]�Kár�a�H�ORQ[MFHJKN]�QX]�KáW[r�KncdKNH|e
ODWXI�WXr U W[MFMLK¬SUnVW[KNI�]�KgIFW[�(_�MFKnQ[�<KNaRODWT�Q[I KN�¹r�QTSUnVW[KNI�]�KgK£{�W[ZlrtSUNVQ[W�³@fX��´lh

�?cdW[MF�<Q[ZJHlIL�<Wk]�KNILKNaR{�WXZ�{àHJ]�Wæ��Q[MFQk]�KNI U MFK²{�KNM�Q6KNIPORMFr�ORr�MFQ4]�Wka¹r U ZJKNW[a�ß �àW�]�K×ILKNM(KNIPORKNa�]�Hl]�W
��Q[MLQ�ILKk]�KNI U MLK£{�KnMqQ�KnIPODMLr�ODr�MFQé]�Wæa #r U ZJKNW[h $ W[aRODr�]�W[ßgQ[ZJ�[r��<Q[I×]�HlcdKnMFKNatSU Q[I�ILr�MF�XKN� ]�K£{àHJ]�WéQ
��MLKNIFKna~SU QÖ]�W���KnHlWéa¹r U ZlKnQ[MFh!�0QnODKna¹r�QTSUNVQXWé]�Q[I×]�HlIfODMFHJ_�r�H�SUNVWXKNI}]�Kk�¹r�Q[M�¹I�a�Wéa #r U ZlKnW�QnO�ãWX��H U WXß
KN��MFKnZlQTSUnVQ[W<Q[Iw]�HJIPORMFHJ_�r�H�SUNVW[KnI�]�K��¹r�QXM��¹I a�W�a¹r U ZJKNWXa�ß #Kár���cdKNa~ãW[�<Kna�W<_àKn��]�K²ODKnMF�<Hla�Q[]�W<K£ûà�uKNMFH|e
�<KNaRODQXZl�<KNaRORK�ODQ[aRODW×��Q[MFQGW×��MLW U KNILIFWq]�K(KNIF��Q[Zl��Q[�<KNaRODW}��MLW[cdr�a�]�QX��KnaRODKçHJa�KNZ #Q[IfODH U W4³EfH~ ´Ì�¹r�Q[aRODW
��Q[MLQGWG��MFW U KnIFILW��MFKnZlZ|e���Q[am³|�[� ´~K U W[a�IfODH|ODr�HÌr��â]�WXI���MLHla U HJ��Q[HJI�Q[ILIFr�aRODWXIá]�KNIfODK�ODMFQX_�Q[ZJ��W[h�$ WX�
W6QX]�{�KnaDORW4]�W[I(a�Wp{�W[I(Q U KnZlKnMFQ[]�WXMFKNILß W[a�]�KgODKnMFKN�<W[I(Q6�uW[IFILHl_�HlZJHl]�Q[]�K�]�KGHlaR{�KNIPORHl�XQ[Mç��MLW U KNIFILW4]�W
ODHJ�uWQÂ%��ß��"��ßÌ��� K�Q[Hla�]�Q¥���pØ~Q<KNa�KNMF�XHlQ[I��<Q[HJI�KNZJK£{yQ[]�Q[I�]�W��¹r�KgQ<]�W[I���MFKnIFKnaDORKNI�Q U KnZlKnMFQ[]�W[MFKnIFß
ODKnMFKn��WXI��<Q[HJI�Hla�cdWXMF�<QTSUNVWXKNI U W[� MFKNZJQTSUnVQ[W��QXI cdr�a~SUNVWXKNI�]�Kg]�HlIfODMLHl_�r�HúSUnVQ[W×��QXMFQ<�<KNHJWGa¹r U ZlKnQ[MFKnIFh

���<Q4�uW[IFI #� {�KNZw]�KnI U MFH�SUNVQ[W4��QXMPO�ãWXa�H U Qka�Qk÷g$ â�uKNMfODr�ML_�QnODH|{yQ4]�W[I(KNcdKNH|ODWXIç]�K�ILW[�Þ_�MLKNQ[�<KnaDORW[ß
cdW[H*��MFWX�àW[IfODWk�uW[M(�(MLHl_uWp{�ep�~K£{àHla�ev	,oÒI�¹HlaÝsP���~	�xB³@fX� ´Jhé��KNIfODK��<W�]�KNZJW[ß U W[a�IFHJ]�KnMFQnepIFKq�¹r�KNß QXZ #Kn�
]�W[I�]�HlQX�[MFQ[�<Q[I�]�KçKN�<HJIFI VQ[W[ß,W[I���r�Q[HlI�I VQ[WqW[I #r�a�H U W[Iá]�HJQ[�[MLQ[�<Q[I U W[a�IFHJ]�KnMFQ[]�WXI�a�Q[IáKn��r�QTSUNVW[KnI�]�K
K£{�W[ZJr~SUNVQ[Wq����~��bàßÌ]�K£{�Kn�<W[I U W[a�IFHJ]�KNMLQ[M�]�HJQ[�[MLQ[�<Q[I�]�KÞMFK U W[�(_�HJa�QTSUNVQXWqKNaRODMLKÞW[I�� #Q[MPORW[a�ILh(�
IPORKNI
I VQXWzMLKNIL�àW[a�I #Qn{�KNHJIÞ�uKNZJQzMLKN]�rtSUNVQ[Wza�Q[I�cdr�atSUNVW[KnI(]�K�]�HlIfODMFHJ_�r�H�SUNVQXW6��Q[MfO�ãW[a�H U Q[IFh��
IfODKNI�]�HJQ[�[MLQ[�<Q[I�]�K
MFK U W[�(_�HJa�QTSUNVQXWk�[KNMLQ[� ODKnMF�<W[I�a VQ[W.ZlHJa�KNQXMFKNI(a�Q[I�KN�¹r�QTSUnVW[KNI(]�K×K²{�W[ZJr~SUnVQ[W[h4��KnIPORK×cdW[ML��QXZlHJIF�<W[ß«W[I
ODKnMF�<W[I�a VQ[W<ZlHJa�KNQXMFKNI,I VQ[W�]�Kn�àKna�]�KNaRORKNI
]�Kwr��<Q�cdr�atSUNVQ[Wá]�K U W[MLMFKnZlQTSUnVQ[W�]�Kw]�W[HlI:�[Z #r�WXa�IÕÙ�Ú �XÛ s þ	��� � xLß�¹r�K}]�KNI U MLK£{�K.Q4��MFWX_�Q[_�HJZlHJ]�Q[]�Kz]�Kz]�W[HlI��XZ #r�W[a�Iç]�K U Q[I U QnORQ[I<]�HJcdKNMFKnaRODKNI��uW[IFILr�HlMLKN�üWXI���KnIF�<W[I
{yQ[ZJW[MFKnI�]�K þéK��C�Rh��
IPORKNI�]�W[HJI��XZ #r�W[a�I��uW�]�KN�âILKNM�W[MFHJr�a�]�WXI�]�K U Q[I U QnODQ[I�]�K�a¹r U ZJKNW[a�I�]�HJIPORHlaRODWXIFß
W[rÖ]�Kqr�� ��KnIF�<WØa�r U ZJKNW[a�ß��àKnMF�<H|ODHJa�]�W¿Q[IFILHl� �¹r�K}Q4Kn��r�QTSUNVQ[WØ���Ì	�IFKO<£QØKnI U MFH|ODQqODQ[aRODW¿��QXMFQ
a #r U ZlKnW[I�QnO�ãWX��H U WXIFß,]�KnI U MLK£{�KNa�]�W6KNcdKNH|ODWXI�]�K�IFW[�(_�MFKnQ[�<KNaRODWXß U W[�<W}��Q[MFQqa¹r U ZlKnW[a�ILß«]�KnI U MFK£{�KNa�]�W
KNcdKnH�ORW[I�]�Kgr�a�H|ODQ[MLHlKn]�Q[]�Knh

��KnIPODK
ODMLQ[_�Q[ZJ��W[ßTcdQ[\nKN�<W[I*r�IFW(]�W(cdWXMF�<Q[ZJHlIL��W�]�K�� #r�Z�ORHl��ZJW[I*KNIL��Q[ZJ��Q[�<KNaRODWXIj]�K��(ZJQ[r�_uKNM
��QXMFQ
]�KnI U MLK£{�KNMzQÍHJaRODKnMFQTSUnVQ[WG��Q[MPO¹ãW[a�H U Q[ß��¹r�K¿�àKnMF�<H�ORK¿MFKNQXZlHJ\NQ[MqQé]�KNI U MFH�SUNVQ[WÍ]�K¿cdKNatãW[�<KNa�W[Iq]�KØILW[�áe
_�MLKNQ[�<KNaRORW���Q[MLQGWGa�r U ZJKNW[akK(a #r U ZJKNWXhá�
IPODK(cdW[MF�<Q[ZJHJIF�<W×cdW[Ht��MFHJ��KnHlMLQ[�<KNaRODKÞ��MFW[�uW[IfODW×a�Q[I�	�KNcdILh
³|�"fnßÃ�[�Xßt��� ´JßtW[a�]�K�r��<Q�]�KNI U MFH�SUNVQXW×KNIL��QTSU Wne�ORKN�<�àWXMFQ[Zt]�QXI�HJaRODKnMFQTSUnVW[KNI�]�Kgr��<QG��Q[MPO #� U r�ZlQG]�Kg��MFWp{yQ
{àHlMfODr�QXZ U WX� r�� a #r U ZJKNW�W[r^a¹r U ZJKNW[a #KkMLKNQ[ZJHJ\NQ[]�Qéa�WéMFKNcdKnMFKna U HJQ[Zá]�K6MFKN�uW[r�ILWé]�WéQ[Z|{�W[ß U W[a�IFH|e
]�KnMFQ[a�]�W�� #r�Z�ORHl��ZlW[I<KnIF��Q[ZJ��Q[�<KnaDORW[I×]�K.��ZlQXr�_àKnMe³��[êXß ��|�´ a�W U W[aRORK£û¹ODW�]�Qæ÷g$  �uKNMfODr�ML_�QnORH�{yQ
³|�"fnßÌ�[��´Jß:W[_�ORKNa�]�WnevILK�W��<Wy]�KnZlWq]�Kç�(ZJQ[r�_uKNM���Q[MLQqHlaRODKnMFQTSUnVW[KNI���Q[MfO�ãW[a�H U Q[IFh��øW[_=<£K²ODH|{�W}��MLHla U Hl��Q[Z
]�KnIPODK ODMLQ[_�Q[ZJ��W #Kgr�ODHJZJHl\nQ[M�KNIPORK(�<W�]�KNZJW<]�KgIFW[�(_�MFKnQ[�<KNaRODW×��Q[MFQ<]�KnI U MFK£{�KNM�Q�K²{�W[ZJr~SUnVQ[W×]�HJa~ãQ[�<H U Q
]�W[I*� #Q[MfODW[a�I«K���MFK²{�KNM«W U W[�<�àW[MfODQ[�<KnaDORWÞ]�Q(IFK[SUNVQ[Wç]�K U ��W��¹r�K�]�WÞ��MLW U KNIFILWç�MFKnZlZ|e���QXaG��QXMFQÞQXZ�ORQ[I
KNa�KNMF�XHlQ[I�Kn� U W[ZJHlI VW[KNID����ß=�"� K�����h
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�Þ_uW[MFQçWXIjW[_�ILKNMf{ #Q�{�KNHJI�IFKO<£Q[�øHlaR{yQ[MFHJQ[aRODKnIw]�K��ÌWXMFKNaROR\NßÒQÞ]�KNI U MFH�SUNVQXW�]�W[Ij��MFW U KNILIFW[Ij]�K�KnIF��Q[Z|e
��Q[�<KnaDORWq]�KN�uKNa�]�Kç]�W�MLKNcdKnMFKNa U HJQ[Zlß��àWXMPODQXaDORW[ß U W[a�ILHl]�KNMFQXa�]�WqQ�HJaR{�QXMFH�ãQ[a U HJQ�]�Q×IFK¬SUnVQ[W�]�K U ��W���r�KNß
{yQ[�<W[I*Q[a�Q[ZJHlILQ[M
W[I*KNcdKNH|ODWXI«]�K�IFWX�Þ_�MLKNQ[�<KNaRORW�ODMLQnODQ[a�]�W(W(��MFW U KnIFILWÞU��Kn�!]�W[HJI«MLKNcdKnMFKNa U HJQ[HlIj]�HlIfe
ODHJaRODW[ILß,a¹r�� MLKNcdKNMLKNa U HlQXZ�W[a�]�K�QX�Þ_uW[I�� #Q[]�MLW[a�IjORKNa���QX�0�<W[�<KNaRORr�� HJa�ù�a�H|ODW}Kça¹r�� MLKNcdKnMFKNa U HJQ[Z
W[a�]�K U W[a�IFHJ]�KnMFQ[�<W[I�W.QXZ�{�W6KN� MLKN�uW[r�ILW[h.�Ý<£r�IfODHJù U QnORH�{yQ.��Q[MFQ}QzQ[a #Q[ZJHJIFK�]�W.��MFW U KNILIFW.KN� ]�W[HJI
MFKncdKNMLKNa U HlQ[HJIg]�HJIPODHJaRODW[ILß,Q[Z #KN� ]�K�{�KNMLHlù U Q[M�QqHJaR{�QXMFH�ãQ[a U HJQ}]�QqIFK[SUNVQ[W}]�K U ��Wy�¹r�Knß
IFKNM #Q}Q[��MFKnIFKnaDORQ[]�Q
a�W[I U Q[� #� ODr�ZJW[IC�GKgê[h � ODMLQ[_�Q[ZJ��W<KNIfO #Q�W[MF�[QXa�Hl\nQ[]�W�]�Q<IFKn�[r�HJaDORK(cdWXMF�<Q[h

��W U Q[� #� ODr�ZlWmf�Q[��MFKNILKNaRODQX��WXIÞr��<QzMFK£{àHJI VQ[W6]�W.��MFW U KNILIFW.]�KGKnIF��QXZl��QX��KnaRODWk��MLW[cdr�a�]�Q[�<KNaRODK
HJa�KNZ #Q[IPORH U Wqsf�����x
K�]�W��<Wy]�KNZJW(]�K�� #Q[MfODW[a�IFßuIFQ[ZJHlKnaRODQ[a�]�WÞQ[I*cdr�a~SUnVW[KNI*]�K�KNIPORMFr�ORr�MFQ(K�Q�{àHJW[ZlQ�SUNVQ[W�]�Q
��MLW[��MFHJKN]�Q[]�Kk]�K6KNI U Q[ZJQ[�<KNaRODWÖ]�Q[IGcdr�a~SUnVW[KNIq]�K.KNIfODMFr�ODr�MLQ[ß U W[aRODHJ]�Q�a�QXI�KN�¹r�QTSUnVW[KNIq]�KkK£{�W[ZlrtSUNVQ[W
����Ì��bÒhÌ��KN�¹r�Q�SUNVQ[Wq]�KÞK£{�WXZlr~SUnVQ[W}mw�ÕÔg�kODQ[�(_ #KN� #KçQ[��MLKNILKNaRODQ[]�Qqa�KNIfODK U QX� #� ORr�ZJW[h�����MFW U KNILIFW
�MFKnZlZ|e���QXa #K�]�HJI U r�ODHJ]�W U W[�2Qkù�a�Q[ZlHJ]�Q[]�Kq]�K�Q[��MLKNILKNaRODQ[M�QXI�{yQ[MFH #Qn{�KNHJI U HJa�KN� #QnORH U Q[I<a�K U KNIFI #Q[MFHJQ[I
��Q[MLQ×W�]�KNIFKnaR{�W[Z|{àHl�<KNaRORW6]�W(ORMFQ[_�Q[Zl��W[h(�gI�]�HlIfODHJaRODW[IáKncdKNH|ODW[I�a�r U ZJKNQ[MLKNIFß:��r�KçI VQ[W U Q[MLQ U ORKNMFHJ\NQX]�W[I
�uKNZJQGMLKN�[H VQ[W U HJa�KN� #QnORH U Q×Kn���¹r�KgW U W[MFMLKN��I VQ[WG]�KNù�a�HJ]�W[I�K�Q[��MLKNILKNaRODQ[]�W[IFh

��W U Q[� #� ODr�ZlW��GQ[��MLKNIFKnaRODQ[�<W[IáQG]�KNI U MLHúSUnVQ[W×]�K(��MFW U KnIFILW[I�a�WGMFKncdKNMFKna U HJQ[Z�]�KÞMLKN�uW[r�IFWG]�W×QXZ�{�W[h
� cdWXMF�<Q[ZJHlIL��Wz]�K<��ZlQ[r�_àKnM�a�Q.÷g$  #K�]�HJI U r�ODHJ]�W6K<]�KnMFH|{�QX��WXI�r���Qz�<Wy]�Hlù U QTSUNVQXWGQ}r��<Qz��Q[MFQ�e
�<K£ORMFHJ\NQTSUnVQ[Wq��Q[MLQq]�HlIfODMLHl_�r�HúSUnVQ[Wq��Q[MfO�ãW[a�H U Qqa¹r U ZlKnQ[M�K£ûàHJIPORKNaRODKnhG��Zl�[r���QXI�ZlHJ�<H�ORQTSUNVW[KnI�Kç��MLW[_�ZJKN�<Q[I
MFKncdKNMLKNaRODKnIGQ[W¿cdW[ML�<Q[ZlHJIF�<W¿]�KnIFKNaR{�W[Z�{àHJ]�W�I VQ[W¿Q[��MFKnIFKnaDORQ[]�W[I�Kq]�HJI U r�ODHJ]�W[I�a�KNIfODK U QX� #� ORr�ZJW[ß�WXa�]�K
_�Q[ILH U Q[�<KNaRODK×ORMFQnORQ[�<W[I×]�K6KNcdKnH�ORWé]�K6ILW[�Þ_�MFKNQX��KnaRODWÖa�Q�MLKN�[H VQ[W�]�K.�Þr�H|ODWé�uKN�¹r�Kna�Wkþ`��Q[MLQ�Q
]�HJIPORMFHJ_�r�H�SUNVQ[WG]�W<a #r U ZJKNW�K�]�W�a�r U ZJKNW[a�h

� ��MFW U KnIFIFWéU� a�W�MFKncdKNMFKna U HJQ[Z�]�KkMFKn�àWXr�IFW�]�W�Q[Z|{�W #K6QX��MFKnIFKNaRORQ[]�Wéa�W U Q[� #� ODr�ZJWr�[ß�WXa�]�K
U WXa�IFHJ]�KNMLQ[�<W[I�r�� ��MFW U KNILIFW�]�K�KNIL��Q[ZJ��Q[�<KNaRORW����}ZJK£{yQ[a�]�W�Kn� U WXaDORQ U W[MLMFK¬SUnVW[KNI�]�K�r�a�H�ORQ[MFHJKN]�Q[]�K
a�Q[I~cdr�atSUNVW[KnIÌ]�K*]�HlIfODMFHJ_�r�H�SUNVQXW���Q[MfO�ãW[a�H U Q�]�Q[]�Q[I~�uKNZJQ�c #W[ML�Þr�ZJQ�]�K
�(ZJQ[r�_uKNMfevikr�KNZJZlKnM(³|�[��´Jhj�"��MFW U KNILIFW
U�!KN� U WXZlHJI VW[KnI����ÝKÞ��� #K*ORMFQnORQ[]�Wça�W U Q[� #� ODr�ZlW�ê[ßuW[a�]�KáW[IwKncdKNH|ODW[Iw]�K�Q[Z|ODQç]�KNa�ILHl]�QX]�K�KáKNcdKnH�ORW[I
a¹r U ZJKNQXMFKNI
I VQ[W U WXa�IFHJ]�KNMLQ[]�W[I,��Q[MFQj{�KNMFHJù U Q[M,W U WX���uW[MfODQ[�<KNaRORW�]�Q�IFK[SUNVQ[W�]�K U ��Wy�¹r�K a¹r U ZlKnQ[M�sß����K
����x�Kn� U W[�<��QXMFQTSUnVQ[W U W[� Q�IFK¬SUnVQ[W�]�K U ��W��¹r�K6����hj�ÖHJaR{�KNIfODHJ�[QTSUnVQ[Wá]�K²ODQ[ZJ��Q[]�Q�]�W U W[�<�uW[MPORQ[�<KNaRODW
]�QØIFK[SUNVQ[W�]�K U ��Wy�¹r�K.a¹r U ZJKNQ[M U WX��WØcdr�a~SUnVQ[W�]�Q[Iá{�QXM #� Qv{�KNHJI U Hla�Kn� #QnODH U Q[IG]�WØ��MFW U KnIFIFWæD� ��QXMFQ
KNa�KNMF�XHlQ[Ij��MFKnIFKNaRORKNI�a�W[Iw��M #WnûàHJ��WXIwQ U KnZlKnMFQ[]�W[MFKnIw	�#���$�s(à²	�KNZJQnODH|{àHlIfODH U #�KnQv{¹o6��W[aq$ W[ZJZlHJ]�KnMFè[xw�X�[�
��K£�âáâã äráå� |[�æ��K£�üK.�6#�$2s(à²�~Q[ML�[Ke#�Q[]�MLW[a"$ W[ZJZJHl]�KnMFè[xQ|[hE|��ÌK£� áæã ämáå�Xh@�æ��K²� #K
]�HJI U r�ODHJ]�Q×a�KNIPORK U Q[� #� ODr�ZJW[h
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��KnIPODK U QX� #� ORr�ZJW6Q[��MLKNILKNaRODQ[�<W[I�r��<Qz]�KNI U MFH�SUNVQXW×MFKnIFr��<HJ]�Q6]�W.KnIF��Q[ZJ��Q[�<KnaDORW6��MLW[cdr�a�]�Q[�<KNaRODK
HJa�KNZ #Q[IPORH U W[ß~�¹r�K #K�r�����MFW U KnIFILW×cdr�a�]�Q[�<KNaRODQ[Zta�Q U W[�<��MFKnKNa�I VQ[W×]�Q<KnIPODMLr�ODr�MFQ×]�W���M #WnORW[a�h

��aRODMFW�]�r�\nHl�<W[I�W[I U W[a U KNH|ODW[I cdr�a�]�Q[�<KNaRORQ[HlI ]�W���W�]�KnZlW�]�K�� #Q[MPORW[a�ILh���Iwcdr�a~SUnVW[KNI�]�KáKnIPORMFr�ORr�MFQ
]�WÖ��MLW U KNIFILW������ß��¹r�K¿]�KNI U MLK£{�Kn� QÍKnIPORMFr�ORr�MFQÖ]�W[Iq� #Q[]�MFWXa�IFß(I VQ[W�KNIfODr�]�QX]�Q[I}a�KNIfODK U QX� #� ORr�ZJW[h
$ #Q[Z U r�ZJW[I��<Q[HJIá]�K²ODQ[ZJ��Q[]�WXI U W[�ýMFKnZlQTSUnVQ[W<Q[W���MLW U KNILIFW}����4KçQ[W��<W�]�KNZJWq]�Kç� #Q[MPORW[a�IáI VQ[W<KNa U W[a�e
ODMLQ[]�W[I�a�Q[I�MFKNcdKnM�ãKna U HJQ[I�³|ê[ßy� �Xß�����´Jhj�"]�Hla~ãQX��H U Q���Q[MPO¹ãW[a�H U Q[ß���r�K U Q[MLQ U ORKNMLHl\nQáWá�<Wy]�KNZJWá]�Kw� #QXMPODWXa�I
KgQ[I�cdr�a~SUnVW[KNI�]�Kg]�HJIPORMFHJ_�r�H�SUNVQ[WG��Q[MPO¹ãW[a�H U Q[ß #KgQ[��MFKNILKNaRODQX]�QGa�KNIPORK U Q[� #� ODr�ZJW[h

��KnIPODK U QX� #� ORr�ZJWØr���QØ]�HJI U r�I VQ[W U W[� MFKnZlQTSUnVQ[W�Q[I���Q[MLQ[�<K£ODMLHl\nQTSUNVWXKNI���Q[MFQ¿]�HJIPORMFHJ_�r�H�SUNVW[KnI���QXMPO�ãW�e
a�H U Q[I�]�Wæa�r U ZJKNW[a�I VQ[W<Q[��MLKNIFKnaRODQ[]�QXI×Kz]�HlI U r�ORHl]�Q[IFh � ��MFW U KNILIFW��MLKNZJZ�e���Q[a�ß��¹r�K #KzWæ��MFW U KNILIFW
r�ORHlZJHl\nQ[]�W U W[�<W�W[_�IFKnMP{ #Qn{�KNZt��Q[MLQ�HlaR{�KNIPORHl�XQTSUNVQ[WG]�W[IwKncdKNH|ODW[Ij]�K�Q[Z|ODQç]�Kna�IFHJ]�Q[]�K�a�Qç÷g$ �ß #Ká]�HJI U r�e
ODHJ]�W�a�KNIfODK U QX� #� ORr�ZJW[h

��I���MFHJ�<KNHJMFQ[IGK£{àHJ]ÒãKNa U HlQXI�K£ûà�uKNMFHJ�<KNaRODQXHlI�]�K.KncdKNH|ODW[I�a¹r U ZJKNQ[MLKNI�a�Qæcdr�atSUNVQ[W�]�KzKNIPORMFr�ORr�MFQæ]�W
����z��Q[MFQ<W<a #r U ZlKnWGI VQ[WGQX��MFKnIFKNaRORQ[]�Q[I�KN�âr��<Q<IFK[SUNVQ[WG]�KNIfODK U Q[� #� ORr�ZlWXßt��r�Q[a�]�W�a�W[I�MFKncdKNMFHJ�<W[I�Q[W
KNIL��Q[ZJ��Q[�<KNaRORWá��MFWXcdr�a�]�Q[�<KnaDORKjHJa�KNZ #Q[IfODH U W�Kn� IFHJIPORKN�<Q[I:a¹r U ZlKnQ[MFKnIFh 	�KNcdKnMFKNaRORKjQ�KNcdKNH|ODWXI�a¹r U ZlKnQ[MFKnIFß
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]�KnIPODKnI«� #Q[MPORW[a�I
a�W�HlaRODKnMFHJW[M
]�Wga¹r U ZJKNW[aG�àW�]�K ILKNMÌ<£r�IPORHlù U Q[]�Q��àKnZlQ�]�HJa~ãQ[�<H U Q�]�QgHlaRODKnMFQTSUnVQ[W���r�Q[M��Re
�¹r�Q[M��ßtHJ]�KnaDORHlù U Q[a�]�W�KNIfODKNI�� #Q[MfODW[a�I U W[��Q[I ��Q[MPO #� U r�ZlQXI�]�KwORMFW U Q<]�Q<HlaRORKNMFQ�SUNVQ[W�cdW[MPORKNßtW[I �XZ #r�W[a�IFh
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� U MFW[�<W�]�HlatãQ[�<H U Qé��rtãQ[aRODH U QYsP÷g$ �x #K6Q.ORKNW[MLHlQæ]�Kk�[QXr��[Kz��r�KkW[_=<£K²ODH|{�Q�]�KNI U MFK²{�KnMzQXI×HJa�e
ODKnMFQTSUnVW[KNI�KnaDORMFKç� #Q[MPORW[a�IFh���Q×÷g$ �ßÌQGHJaRODKNMLQTSUNVQXWGKnaDORMFKçQXI���QXMPO #� U r�ZlQ[I�IFK(] #Q×QnORMFQp{ #KNI�]�Q U QXMF�[Q�]�K
U WXMFh��?÷g$  #Kqr���QqODKnW[MFHJQ¿]�K U QXZlHJ_�MFK}a VQXWgep��_uKNZJHlQ[a�Q;©D«�s8�Xx���Q[MFQ¿KnIF��HJa�W[MLKNI�]�Kq�HlMLQ U ß��¹r�K
{àHlILQ6]�KnI U MFK£{�KNMçQXI�HJaRODKnMFQTSUnVW[KNI�cdW[MPORKNIgKNaRORMFK���r�Q[M��¹IÞ]�K�IL��HJa�e¬fHX�.K��<Q[IFILQQ®°¯Æß*Q}��Q[MfODHJM�]�Q<ORMFW U Q
]�K(_ #W[IFWXa�I*{�K£ODWXMFHJQ[HlI�]�K U Q[ZlHJ_�MLKNß U ��Q[�<Q[]�W[I��[Z #r�WXa�IFßÌ]�KÞIL��HJa�e¬fgKÞIFKn�0�<Q[ILIFQ�³Efnß6��´Jhg��cdW[ML��QG]�W
ODKna�IFWXMçQ[IFILW U HlQX]�WkQ[W U Q[�<�àW6]�K×�[Z #r�W[a�I #K×r��<Q4]�QXI U QXMFQ U ODKNM #� IfODH U Q[I��¹r�K×]�HlcdKnMFKna U HJQ4Qk÷g$ â]�Q
÷g�
�ßà�uW[HJIw] #QçW[MLHl�XKN�øQ�{ #KNMfODH U KNI�]�K
ODM�ãKNIwKá�¹r�Q�ODMFWÞ�[Z #r�WXa�IFh ��Z #Kn��]�KnIFILQ[I ��MFWX��MFHJKN]�QX]�KNILßÃQ�ODKnW[MFHJQ
Q[��MLKNILKNaRODQGQ[I�IFKN�Xr�HlaRORKNI U Q[M U Q U ODKNM #� IfODH U Q[ILä

å �gI��¹r�Q[M��¹I�I VQXWGc #KnMF�<HlWXa�I��àW[MfODQ[]�W[MFKnI�]�K U Q[MF�XQ�]�K U W[MFä=æ�sPMLKN]�xLß6Ù?sP�[MLKNKNa�x�KgçýsP_�Zlr�KnxSè
å �gI<�[Z #r�W[a�ILß��uW[M�ILKNMFKn�üW[_=<£K²ODW[I U W[ZlWXMFHJ]�W[IFß��uWy]�Kn�üHJaDORKNMLQ[�[HJM�KNaRODMLKzILH ]�Q[a�]�WØWXMFHJ�[KN�üQXW[I

{ #KNMfODH U KNI�]�KwODM�ãKNI�Kg��r�QnODMLW�� #r�W[a�IFßÒ��QXa�HlcdKnIPORQ[a�]�WGW U Q[M #Q�ODKNM�a VQXW�ep��_uKNZJHlQXa�W<]�QG÷g$ �è
å �YORMFW U Q�]�KÞ�[Z #r�WXa�I�QXZ�ORKNMFQ×Q U W[M�]�W[Iá�¹r�QXM��¹IFh�� U Q[ML�[Q×KnZ #K²ODMFH U QqKÞW�IFQ[_uW[M�I VQ[W<HJaD{yQ[MLHlQXaDORKNI

cdMFKnaRODKQ�QGHJaRODKnMFQTSUnVQ[WGcdWXMPODK�è
å b�Q[MFQ}Q[Z|ODQXIáKNa�KnMF�[HJQ[IGsP�uKN�¹r�Kna�Q[Ig]�HJIPO¹ãQ[a U HJQ[ILx�Q U W[a�IfODQ[aRODK<]�K<Q U W[��ZJQ[�<KNaRODW}]�QçORKNW[MLHlQØs8ÍNÎóx

#K�ILr�ù U HJKNaRORKN�<KNaRODKz�uKN�¹r�KNa�QØK�O #K U a�H U Q[I��uKNMfODr�ML_�QnODH|{yQ[Iç�uWy]�KN�2IFKNM�r�ODHJZlHJ\NQ[]�Q[IFhé��KNIFILKqZlHJ�<H�ORKNß�W
U #QXZ U r�ZlWz]�Q[I�HJaDORKNMLQTSUNVW[KnI�]�K U W[Mg�àW�]�Kn� IFKnM�KncdK£ORr�Q[]�Q[I�Q}��Q[MfODHJM�]�W[Ig]�HlQX�[MFQ[�<Q[Ig]�K<�TK£oàa��<Q[aæ]�Q
÷g$ �h

� ]�KnI U MFH�SUNVQ[W�]�W[Iq��MLW U KNILIFWÍ]�K4HlaRORKNMFQ�SUNVQ[W�cdW[MPORKNß�QnODMLQp{ #KnIq]�Qé÷g$  KnIPO #QéMFKNILr��<Hl]�Q�Kn� ]�W[HJI
ODKnMF�<W[ILä§' í£ñF&Fònö¬õ¬ö5&¿õ�+F+ví*2Ìî�Qï¬î í-,võ6KP,vï�2!é	2Ìõ*O°&�2ÌîPïNh�b�Q[MFQéKnaRODKNa�]�KNMqQéHJ�<�àW[MfO�ãQ[a U HJQ�]�KNIfODQ[Iq]�r�Q[I
U QXMFQ U ODKNM #� IfODH U Q[I*�uWy]�Kn�<W[I«MLKNZJKN�(_�MFQ[M*Q[ZJ�[r�a�I
Q[IL�àK U ORW[I«]�Q�HJaRODKnMFQTSUnVQ[WGcdWXMPODKnhw� KnIF�uK U ORMFW(��Q[]�MRãW[a�H U W
#K4]�KnI U MLH�ORW��uKNZJWÖ�<Wy]�KnZlWÖ]�K¿�¹r�Q[M�¹IFßç�uW[M #Kn� �¹r�Q[M�¹Iza¹r�a U QÍcdW[MFQ[� W[_�ILKNMf{�QX]�W[I}HlILW[ZJQ[]�Q[�<KNaRORKNh
�ÌWy]�W�KNILcdW[MDSU W(��Q[MFQ���MFW�]�r�\nHlM*�¹r�Q[M��I*ZJH�{àMFKnIjKn��K£ûà�uKNMFHJ�<KNaRODWXIw]�K�KNIF��Q[Zl��Q[�<KNaRODW(a�W[I*ZlK²{�Q�IFKn�<��MFK
QÞ��MFW�]�r~SUNVQXW�]�K�� #KNILW[a¿s8��¯FÀ�7ê�xLK�_ #Q[MFHJW[a�I�s��¯}�SêX�Së�xFh �
IPORK�cdQ�ODW�K£{àHl]�KNa U HlQ��¹r�K�Q[I«cdWXMDSU QXI«KnaDORMFK��¹r�Q[M��¹I
]�K²{�KN� U MLKNI U KNM U W[� Q�IFKn��Q[MFQ�SUNVQ[W�h«b�W[MÌW[r�ODMLW�ZJQ[]�W[ß��uWy]�Kn�<W[I�]�KNI U MFK²{�KNM,MLQ[\NWXQv{�KNZJ�<KNaRODKwILK¬SUnVW[KNI�]�K
U ��W��¹r�K�KN�ÿQ[Z|ODQ[IwKna�KNML�[HJQ[I�sP��QXMFQçWç��MFW U KNILIFW<����q�uW[MjK²ûÒKn�<��ZlWXx r�ODHJZlHJ\NQXa�]�W<r��ÿ��W�]�KnZlW�a�WÞ��r�Q[Z
W[Ig�¹r�Q[M��I(HlaRORKNMFQX�[KN� ILHl�<��ZJKNIL��KnaRODK�QnORMFQp{ #KNI(]�K U Q[ML�[Q.KnZ #K²ODMLH U Q[h6�
IPORK #K�Wz��W�]�KnZlWz]�K<� #Q[MfODW[a�ILß
Q[��MLKNILKNaRODQ[]�W�a�QØIFK[SUNVQ[WGQ[aRODKNMLHlWXMFhY�*aRO VQ[WgORKN�<W[I�r��<QæHJaRODKnMFQTSUnVQ[WG�¹r�Kz��Q[MLQ U r�MPORQ[I�IFKN��Q[MFQTSUnVW[KNI�Q
cdW[MRSU Q #K}MFKNZJQnORH�{yQ[�<KNaRORK.cdMLQ U Q[ß�W[rÖIFKO<£Q[ß�' í£ñF&Fònö¬õ¬ö5&.õ�+F+ví*2Ìî�Qï¬î í-,võNß��<Q[I<��QXMFQ¿�[MFQXa�]�KNI<]�HJIPO¹ãQ[a U HlQ[I�Q
cdW[MRSU Q({�KN� Q×IFKNM��Þr�H|ODWq�<Q[HJW[MFß�W[r4IFKO<£Q[ß!,vï�2!é	2Ìõ*O°&�2ÌîPïNhÞ���<QqK£û¹ODMLQ[W[MF]�Hla #QXMFHJQ U Q[MLQ U ORKNM #� IfODH U Q}]�Q
÷g$  #K�ILr�QG��Q[_�HJZlHJ]�Q[]�K�]�KgQ U W[�<Wy]�QXM Q[�Þ_uW[I�W[I�ODHJ�àWXI ]�K U W[�<�uW[MPORQ[�<KNaRODW[h
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���<W�]�KNZJWç]�K�� #Q[MPORW[a�Iw]�KNI U MFK²{�KgWç��MLW U KNIFILW<����¿sÌ��HJ�[h�sfnhl�XxFxFßu]�KnI U WXa�IFHJ]�KNMLQ[a�]�W�Qç]�HJa~ãQ[�<H U Q

]�KG�[Z #r�WXa�I U W[�<WkW6�uW[MfODQ[]�WXM(]�Q6cdW[MDSU Q6cdW[MfODK�Q[IFILW U HlQ[]�QkQ U Q[MF�[Q6]�K U W[M(]�W[IÞ�¹r�Q[M�¹IFh���IFILHl�<ß W
�<Wy]�KNZJWk]�KNI U W[a�IFHJ]�KNMLQØW.cdQnODW.]�K×�¹r�KGW[IÞ�¹r�QXM��¹Iç�uWy]�Kn� MFQ[]�HJQ[M��[Z #r�W[a�IFh¿b�Q[MFQkHJ�<��ZJKN�<KNaRODQXM�W[I
KNcdKnH�ORW[I�]�K�÷g$ �ßu{yQ[�<W[I U W[a�ILHl]�KnMFQ[Mg�¹r�K�Wq�¹r�Q[M�k]�Qq��HJ�[h6s�fnhJ�[xá�uW[ILIFQqKN�<H|ODHJMg�[Z #r�WXa�I�Q[aRORKNIgW[r
]�Kn�àW[HJI�]�K�HJaDORKNMLQ[�[HJM U W[� W<c #WnORW[a&, . h �
IPODKnI�K²{�KnaDORW[I�I VQ[W��<W[IPORMFQ[]�QXI a�Q<��Hl�Xh�s�fnhE�[xFh ��Z #Kn��]�HJIFILW[ß
r�� �[Z #r�W[aØ]�W6QXZ�{�Wk�àW�]�K U W[aRORMFHJ_�r�HJMÞ��Q[MLQ.W.��MFW U KnIFILWk����z{àHJQn,�.��P� �=À��ß U WX��W.�<W[IPORMFQ[]�W.a�Q
��HJ�[h6s�fnhJê[xFh<$ W[a�IFHJ]�KNMLQ[a�]�WzQqW[MF]�KN� ]�K U W[aRODMLHl_�r�HúSUnVQ[W�a�W[I U #QXZ U r�ZlWXI��uKNMfODr�ML_�QnORH�{�W[IFß
]�Knù�a�HJa�]�W°Í
U WX��W}Q U W[a�IPORQ[aRODK<]�K�Q U W[��ZJQ[�<KNaRODW}KnZlK²ODMFWX��QX�[a #K£ORH U Q.KªÍ{Î(Q U W[a�IPORQ[aRODK�]�K<Q U W[��ZJQ[�<KNaRODW}cdW[MfODKnß
�uWy]�Kn�<W[Iw]�HJ\NKnMw�¹r�Káa�W[Ij��MFW U KnIFIFWXI ]�Q[Iw��HJ�[ILhgs�fnhE�[x«K<s�fnhJê[x«I VQ[W U WXaDORMFHJ_�r�H�SUNVW[KnI�]�K��×s8ÍµÍ{Îvxj��Q[MLQçQ
IFK[SUNVQ[W�]�K U ��W��¹r�KNß~IFKna�]�WGQ U W[aRODMLHl_�r�HúSUnVQ[W×]�WX��HJa�Q[aRORK�a�QG��HJ�[h�sfnhl�Xx ]�Kg�âs�ÍÌxFh

�ÝHJa U Zlr�I VQ[W×]�W[I«]�HlQ[�XMFQ[�<Q[I«]�QÞ÷g$  a�WÞ��MLW U KNIFILWç�����ORKN� U WXa�IFKn�utràãKna U HJQ[IwILHl�Xa�Hlù U QnORH�{yQ[I«a�W[I
W[_�ILKNMf{ #Q�{�KNHJI�K²ûà�àKnMFHJ��KnaRODQ[HJIFä

å � ��MLW[��MLHlKn]�Q[]�K�]�KgKNI U Q[ZJQ[�<KNaRODWG]�Q[I�cdr�a~SUnVW[KNI�]�KgKNIfODMLr�ODr�MLQ #Kw{àHJW[ZlQX]�Q�è
å �`�¹r�Q[M��<a�W(KNIfODQ[]�WÞù�a�Q[Z�sPK��àWXMPODQXaDORWÞQ(]�HlMLK¬SUnVQ[WG]�W�<£QnORWÞ]�K�� #Q[]�MLW[a�IFx*a VQ[W�IFKnM #Qça�K U KnIFILQ[MFHJQne

�<KNaRODK U WXZlHJa�KNQXM U W[��W<c #WnORW[aç{ÒHJMPORr�Q[ZJh
� ��Q[MfODHJMq]�QÖ÷�$ �ß��àW�]�KN�<W[I}��MLKN]�HJ\NKnM}Q4{àHJW[ZJQTSUNVQ[W�]�K4KnI U QXZlQ[�<KnaDORW[ß�_uKN� U W[�<WÍQÖ]�HJIPORMFH|e

_�r�H�SUNVQXWGQ[a��[r�ZJQ[M(]�Wª<£QnORW6Q[ILIFW U HJQ[]�W.Q[W6c #WnORW[aq{ÒHJMPORr�Q[ZJh4���¹r�Kn_�MFQ6]�K×KnI U QXZlQ[�<KnaDORWk��MLKN]�H|ODWk�uKNZJQ
÷g$  #KG]�K×cdW[ML��Q.ZlWX�[Q[M #� OD�<H U Q[h¿��KNIPORK(ODMLQ[_�Q[ZJ��W[ß«Q[_uW[MF]�QXMFKN�<W[I(Q6�¹r�Kn_�MFQk]�K×KNI U Q[ZJQ[�<KNaRORW4]�Q[I
cdr�a~SUnVW[KNI�]�K«KNIPORMFr�ORr�MFQ�r�ODHJZlHJ\NQ[a�]�W�Qá]�KnI U MLHúSUnVQ[W×��MFW[�uW[IPORQ��uW[M:��Z�ORQ[MFKnZlZJH|evb:QXMFHJIFH�Kj��Q[MFQXZlKnZlQ[�<KnaDORKw�uW[M
�W��¹IF��H�ORKNMFß,��MFHJ_uWv{�Kç�~HJ��QnODWp{ sP����Ì��b
x�³Ef�fnß!f��XßCfH�K´lß:��r�K�]�KNI U MFK²{�K�QqK£{�W[ZlrtSUNVQ[WG]�HlatãQ[�<H U Qq]�Q[I
cdr�a~SUnVW[KNI�]�KwKnIPORMFr�ORr�MFQgr�ILQ[a�]�Wgr��<Q�ZJHla��Xr�Q[�[Kn����Q[MfO�ãW[a�H U Q[ß�HlaRORr�H�ORH�{yQ[hj��IFKn�[r�HJMÒ{�QX��WXI,Q[��MFKnIFKnaDORQ[M
W[I���MLHla U Hl��Q[HlI�Q[IL�àK U ODWXI�]�KNIFILQ×Q[_uW[ML]�Q[�[Kn��h

�KNù�a�Hl�<W[I Q[I cdr�a~SUNVW[KnI�]�K�]�KNIL]�W[_�MLQ[�<KNaRODWnµ Ï�ý �þ ßÒ�¹r�K�KnIPO VQ[WGQXIFI U HlQX]�Q[I�Qç��MLW[_�Q[_�HJZJHl]�QX]�K�]�K
r�� � #Q[MPORW[agÓ U WX� cdMFQTSUnVQ[W<]�K,�<W[�<KNaRODr��5r�]�Q[MtW[MLHl�XKN� Q�r�� � #Q[MPORW[a Æ U W[� cdMFQ�SUNVQ[W�]�K
�<W[�<KNaRORr��
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�C���sqÌ��Qç��Q[MPORHlM*]�Qçcdr�atSUNVQ[W<]�KáKnIPORMFr�ORr�MFQ  w �� s þ	�����RxLßà�<Kn]�Hl]�Q���Q[MFQ(r�� {yQ[ZlWXMj]�K
{ÒHJMPORr�Q[ZJHl]�Q[]�K
�C� < �<��K£���Dh �*ILIFQ[I�]�HJIPORMFHJ_�r�H�SUNVW[KnI�]�K²{�KN�âILQnODHJIFcdQX\NKNM�Q<MFKn�[MFQ�]�KgIFW[�<Q<]�W�a #r��<KNMLW�]�K��¹r�QXM��¹IFß�

1 Ç þut*�js þ	�Mq,xZ¿ Ç s þ	�Jq,xwv < ��d s�f�h@�[�Xx
�éKNI U Q[ZJQxq.cdWXHXù�ûàQ[]�Q�HJ���uW[a�]�W�Q�MLKN�[MLQ ]�K
IFW[�<Q�]�K
�<W[�<KNaRODr��<ß�W[rgIFKO<£Q[ßyHJ�<�àWXa�]�W�Q U W[a�ILKNMf{�Q�SUNVQ[W
]�Kg�<W[�<KNaRODr��â]�QGcdWXMF�<Q �

1 Ç þ�þut*�js þ	�Jq�xZ¿ Ç s þ	�Mq,xwv < f�d s�f�h@�"f�x
�K£{àHJ]�W¿Q[W[Iç]�Q[]�W[I�]�Kq��MFW�]�r~SUNVQXW4]�HlMLK£ORQØ]�Kqc #WnODW[aécdWXHja�K U KNILI #Q[MLHlWØHJaDORMFW�]�r�\nHlM�r��<Q¿]�HJIPORMFHJ_�r�H�SUNVQ[W
�[ZJr~ãW[a�H U Q°ÙGs þ	�Jq�x«ODHJ�àW�e�{yQ[ZfãKNa U HlQ[hG��HJa�]�Q[ßÒORQ[�Þ_ #KN� ��WXr�{�K<QqHJa U ZJr�I VQXW×]�K�r��0�<Q[M�a VQ[WnepKNIfODMFQXa���W
ODHJ�uWne�{yQ[ZfãKNa U HlQ6s-�NÎáK Ç Î�x�³Ë����´Jh��KnIPORQ×cdW[ML��Q�Q�MFKN�XMFQ�]�KgIFW[�<Q×]�K(�<W[�<KNaRORr��?��Q[IFILW[r6Q�IFKnM�]�Q[]�Q
�uW[MFä

�
1 Ç þ�þut*��Õ¹s þ	�Jq,xÌ¿ Ç Õ¹s þ	�Jq,xÌ¿"��À�ws þ	�Jq,xZ¿�� ÀÇ s þ	�Jq�xÌ¿ ÙGs þ	�Jq,x>v < f�d s�f�h@�[�Xx

W[a�]�KÞ�SÕ < � : À��hj�*�ÿr�� ODMLQ[_�Q[ZJ��W U W[��WXIj�<Q[HJIwMFK U KNaRORKNI�]�Q[]�WXIFßÒWÞ�[MFr��uWç��	��!a VQ[W<�<W�]�Hlù U W[r
Q[I�]�HlIfODMFHJ_�r�H�SUNVWXKNI�]�K KNaRODMLQ[]�Q[ß��uW[M #Kn��ILW[�<KNaRODK�W[I,��Q[MDãQ[�<K²ODMFWXI�]�QgK£{�W[ZlrtSUNVQ[W�cdW[MFQX��QK<£r�IPODQX]�W[I�³Ë����´Jß
]�KjORQ[ZÃcdW[ML��Q��¹r�KnßtKN���~� Q<��Q[MFQX��K²ODMLHl\nQTSUNVQ[W�]�Q[I ]�HlIfODMFHJ_�r�H�SUNVWXKNI�]�K�KNaRODMLQ[]�Q<�àW�]�K�ILKNM ]�Q[]�Q��uW[MLß

q � < �5d ��~<�(K²� � � s�f�h@���Xx
þ¹��Õ¹s þ	�Mq � x < f�d ����~Nþ 1 � yzy sf : þ~x � � { � sf : fHdE� ã þB¿G~5dß|Nþ~xI�
þ Ç Õ�s þ	�Mq � x < �5dß�"fnêTsf : þ~x 1 � | þ¹��Õ�s þ	�Jq � xI�

þ«s ÀÇ : À��xRs þ	�Jq � x < �5d ���Nþ 1 � yzy sf : þ~x �¯��� ~ s�f : fn� ã þS¿�|[�5dß~Nþ~x��
þ«s-À�B¿ ÀÇ xRs þ	�Jq � x < f�dß|[�Nþ 1 � � � sf : þ~x |�� � s�f : �5dß� ã þB¿G�5dE�nþ~xI�

þ	ÙGs þ	�Mq � x < fH�5d ê��Nþ ��� � s�f : þ~x ~ � y �
þ	ä�s þ	�Mq � x < þUÀä�s þ	�Jq � x < �5d

��Qé��HJ�[h�s�fnhE|[x�QX��MFKnIFKNaRORQ[�<W[I}W U W[�<�uW[MPORQ[�<KNaRODWÖ]�QXIq]�HlIfODMLHl_�r�HúSUnVW[KNI�]�K4KNaRORMFQ[]�Q4þ	Ùgß�þ¹��Õ4K
þ Ç Õ.]�Q¿��QXMFQ[�<K£ORMFHJ\NQTSUnVQ[W��(	��2��Q[MLQ4� � < q � h��ÌWy]�QXI�QXI���MFKn]�HúSUnVW[KNI�]�Q¿��Q[MLQ[�<K£ORMFHJ\NQTSUnVQ[WG��	��
U WXa U W[ML]�Q[� U W[�2W[Iç�<Q[HJI�MFK U KNaRORKNI<]�Q[]�WXIFß �<KNIL��W¿��QXMFQ×{yQ[ZJW[MFKnIç�àKn�¹r�KNa�WXI�]�Kx��� Ï fG��K£���Dh
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� n%z h�g{h��¨H Ááí*+�î òóí£ñFìyí�W,FYï5&�+Þö5&�&�2Ìî ònõ¬ö¬õ�ö¬õU��$�� ³ � ��´ªZ
$ W[aRODr�]�WæKnIPORQæQ[_uW[ML]�Q[�[Kn� _�Q[ILKNHJQnevILK}a�Q¿K£{�WXZlr~SUnVQ[W×]�QØ]�HlIfODMFHJ_�r�H�SUNVQXW×HJa�H U HlQXZ QØ��Q[MPORHlM�]�KÞ{yQ[ZJW[MLKNI
]�KGKNI U Q[ZJQSq �Þr�H�ORWk_�Q[H|ûàQ[ßwW[a�]�K×KNIL�àKnMFQnepIFK��¹r�KGQk÷g$ ��uKNMPORr�MF_�QnODH|{yQka VQ[W<IFKO<£QG{ #Q[ZJHl]�QXhæ�gr�ORMFQ
U QXMFQ U ODKNM #� IfODH U Q4HJ�<�àW[MfODQ[aRORK×]�Qk��Q[MFQ[�<K²ODMFHJ\NQ�SUNVQ[W��(	��çß #KGQ U WXa�IFHJ]�KNMLQTSUNVQXW×]�QkK²{�W[ZJr~SUnVQ[WG����~��bàß
Q���r�Q[Zlß~��QXMFQ�QGMLKN�[H VQ[W�]�K þé�Þr�H|ODWG�àKn�¹r�KNa�WXß�a VQXW U W[a�ILHl]�KnMFQ�WXI�]�HlQ[�XMFQ[�<Q[I�]�K�MFK U W[�Þ_�Hla�Q�SUNVQ[W�]�K
� #Q[MfODW[a�IFß�ZlW[�XW4��MFKn]�Hl\zr�� Q[r��<KNaRODWØIFHJ�[a�HJù U QnODH|{�Wæa�Q[I�cdr�a~SUnVW[KNI�]�K}]�HJIPORMFHJ_�r�H�SUNVQ[W�a�Q¿MFKn�[H VQXWG]�Kçþ
�Þr�H�ORWG�uKN�¹r�Kna�W[h

ò�óò�ó�� K � ÿ Ìû6õ¨õ=ÿ;� � û6øøM����÷Uý

� ��MLWy]�r~SUNVQ[W�]�K.��Q[MFKnI�]�K.Z #Kn��ODW[a�I U W[� �[MLQ[a�]�K.��QXIFIFQ�HlaR{yQ[MFHJQ[aRODKés 3 ² 3 ÃL�JqD²Eq�ÃL� 3 �|ÒHd x4sf��W
a�W[ILIFW U WXaDORK£û¹ODWXßt�[MFQ[a�]�K��<Q[IFILQGHJaR{�QXMFHJQ[aRODK�IFHJ�[a�HJù U Q ` È��¡È�� o;`���'z�6W[a�]�Kg�NÑ�� � KNIfODQ[]�W<ZJHl�XQ[]�W
]�K��¹r�QXM��¹Iç�uKNIFQX]�W[I�Ò�ÀÒ��uW[M�K£ûàKN�<��ZJW[x�Kn� U W[ZJHlI VW[KNI���Q[]�MRãW[a�H U Q[ILß cdW[MFa�K U Kn� HJa�cdW[ML�<QTSUNVW[KnI�IFW[_�MLK�Q
KNIfODMLr�ODr�MLQ�]�W[I�� #Q[]�MLW[a�IFhj�"]�K²ODK U SUNVQ[WGK£ûà�uKNMFHJ�<KNaRODQXZ�]�KjZ #KN��ODW[a�I U W[� �[MFQXa�]�Kj�<Q[ILIFQ�HJaR{�QXMFHJQ[aRODKwKn�
U WXZlHJI VW[KnI���Q[]�MDãWXa�H U Q[Ig]�K£ORKNML��HJa�W[rØQ[ZJ�[r�a�IgcdQnORW[IáHJ�<�àW[MfODQ[aRORKNIga�Q}c #� ILH U Q.]�K���Q[MPO #� U r�ZlQXIFh���KNIPORQ[]�W
�¹r�Q[M�XW[a�HJr��<a^s�Ò�ÀÒ�W[r¿W[r�ORMFW[I��¹r�Q[M�¹I��uKNILQ[]�W[ILxFß
�¹r�K�MFK²{�KnZlW[ræQqK£ûàHJIPOXãKna U HJQ6]�K���r�Q[M��¹I U ��Q[ML� a�Q
] #K U Q[]�Q�]�KD�[�[ß�cdW[H[]�KNI U W[_uKNMPORW�QnORMFQp{ #KNI~]�K*IFKnr(]�K U Q[HJ�<KNaRODW�KN� ��QXMFKNI~]�K
Z #KN��ORW[a�ILhj�
IPORK«]�K U Q[HJ�<KNaRODW
Q[��QXMFK U KáIFr��àKnMF�uW[IPORWçQçr�� U WXaDO #� a¹r�W�]�K���MLWy]�rtSUNVQ[W<]�Ká��Q[MFKnIj]�K�Z #Kn��ODW[a�IFßÃW(��r�Q[ZÒcdW[H[ORKNW[MLH U Q[�<KNaRODK
Q[aRODK U HJ��Q[]�W�Kn� fH~ �[�x³Ë��~�´ U W[a���K U Hl]�W U W[�<W���MFW U KnIFIFW��MLKNZJZ�e���Q[a¿sf��Hl�XhMfnh@�XxFhw�`��MLW U KNIFILW<D��a�W[I
cdW[MLa�K U K r��<Q U W[a�K²û VQXW U WX��Q[I,]�HJIPORMFHJ_�r�H�SUNVW[KnI�]�K�QXaDORHl�¹r�QXM��¹I
]�W[I,� #Q[]�MFW[a�ILhwb
MFW�]�r~SUnVQ[WG]�K ��Q[MFKnI,]�K
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Z #KN��ORW[a�I �uKNZJW���MFW U KNILIFW<�MFKnZlZ|e���QXaØsPU��x U W[��cdKnH�ûàKg]�K�� #� W[a�I K���QXW[a�I cdW[MLa�K U K�Hla�cdWXMF�<QTSUNVWXKNI�IFW[_�MFK
Q[I(cdr�a~SUNVWXKNI�]�K×KnIPODMLr�ODr�MFQ4]�KnIFIFQXI���Q[MPO #� U r�ZJQ[IçHJa�IPO #Qn{�KnHlILhé��r�ODMFW.cdQnODW6Hl�<�uW[MPORQ[aRODK×a�Qk��HJIPO #WXMFHJQk]�K
��MLW U KNIFILW×U�ÿcdW[HÃQ<]�KnI U WX_àKnMPODQG]�Q[I���Q[MfO #� U r�ZJQ[I=dji¿K¶/ 1 Kn� fH~����[h
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� n%z h:g"h"�¨Hm� +MLL&F,Dî ònïzö5&�Ozõ�+F+�õzö5&2LÒõNòH&�+Gö5&Q'�Q&�L:îPï�2�+¥,vï*OzñFí*2Ìõ¬ö¬ïqö5& ������� ³|ê[��´f /,vï5' í*+hYï5&�+��/¿m��&
��¿ Ç õ ��¡�¡ �Þ&[�h¢µ,�ö5&ª&�2	&Fò²ôDí£õqö¬ï9P�&FíVU9&RZÞð�+�Luí-,vï�+J2Ìï�,vï�2Ìî|Q£ 2�ìÃïçòH&�P�&FòH&SO¥¤ +¬&�õ¬ï9LÒõNò
ö5&�'*Q&�L:îÆï�2�+AO°&vöNí£ö¬ï�ö¬ï�ö5&F,võNíVO°&�2ÌîPï�ö¬õ�+áòH&�+F+�ï�2�Ãõ�2	,Fí£õ�+[Z

�gI U W[a U KNH|ODW[I
]�Wg�<Wy]�KNZJW(��QXMPO�ãWXa�H U W[ß�W[MLHl�[HJa�Q[ZJ�<KNaRODK�HJaRODMFW�]�r�\nHl]�W[I«a�W������ß��àW�]�Kn��IFKnM
Q[��ZJH U Qne
]�W[I Q<W[r�ODMFWXI ��MFW U KnIFIFWXI�Kn� U WXZlHJI VW[KnI���Q[]�MRãW[a�H U Q[ILh�� ��MLW U KNIFILWG�MLKNZJZ�e���Q[a #K�r�� ]�KNIPORKNILh���r�� KnIPe
��Q[ZJ��Q[�<KnaDORW�� #QX]�MFW[a�ev� #Q[]�MFW[a�ß�W���MFW U KnIFIFW��MFKnZlZ|e���Q[a�ß�a�W�ILHlIfODKN�<Qá]�K«ZJQ[_uW[MFQnO #W[MFHJW[ß¬ILHlIfODKN�<QáWXa�]�K*W[I
]�W[HJI � #Q[]�MFW[a�Ij�àW[ILIFr�Kn���<W[�<KNaRODr�� HJa�ù�a�H|ODW[ß U W[a�ILHlIfODKga¹r��<Q<Q[a�HJ��r�HlZJQTSUNVQXWG]�K�r�� �¹r�Q[M�×W[MLHlr�a�]�W
]�Kçr�� � #Q[]�MFW[akK�r��0Q[aRORHl�¹r�Q[M�6]�KÞW[r�ODMLWq� #Q[]�MLW[ak]�QXa�]�WqW[MLHl�[Kn�0Qqr��0_ #WXIFW[a×{�K£ODWXMFHJQ[Zlß,W×��r�Q[Z
]�K U Q[HwKn� r�� ��Q[MÞ]�K�Z #KN��ORW[a�IFß U WX��W4�uW�]�K�IFKnM�Q[a�Q[ZJHJIFQ[]�W4a�Q4��Hl�XhYs�fnhE�[xFhÖ��KNIPORKÞODMLQ[_�Q[ZJ��WkKnIPe
ODQX��WXI�HJaRODKnMFKNILIFQ[]�W[IçKN� KNIPORr�]�Q[M�Wz��MFW U KnIFIFW.D�0Kn� U W[ZJHJI VW[KnI�����ß	�"�!K¥����ß«]�K�ORQ[Z,cdW[ML��Qz�¹r�K
IFWX��KnaRODKgW[Iwc #WnORW[a�I U W[�<W<W[Iw_ #W[ILW[a}]�K«ORMFW U Q�IFKnM VQ[W U WXa�IFHJ]�KNMLQ[]�W[ILßt�àWXHlIwKnIPORQ[�<W[I HlaRORKNMFKnIFILQ[]�W[I�a�Q
MFKn�[H VQ[W<]�KG�uKN�¹r�Kna�Qk�<Q[ILIFQk]�K���Q[Mg]�K�Z #KN��ORW[a�Iqs�` È��[È(� p ` k m xFß*W[a�]�K�Q U W[aRODMLHl_�r�HúSUnVQ[W×]�W.c #WnORW[a
U WX��W�_ #W[ILW[aÞ]�K~ODMLW U Q #K*]�W[�<Hla�Q[aRODKNh«b:W[IfODKnMFHJW[MF�<KNaRORK KNIPORKjc #WnORW[a�]�K U Q[HyKn� r��`��Q[M~]�K«Z #Kn��ODW[a�I:�¹r�K
#K�]�K£ORK U ORQ[]�W[h ��QÞ] #K U Q[]�QÞ]�K��[���Þr�H|ODW[I«��MFWX_�ZlKn�<Q[IÌORK #W[MLH U W[I«MLKNZJQnODH|{�WXIjQ[W���MFW U KnIFILWçD��cdW[MLQ[��MFK²e
IFWXZ�{àHJ]�W[IFßuKNIfODQ[_uKNZJK U KNa�]�WnevILKáWg��MFW U KnIFIFW(D� <£r�aRORQ[�<KNaRODK U W[������ U WX��W�r��<Q�cdW[aRODK��¹r�Q[aRODH|ODQnORH�{yQ
]�KgHJa�cdW[MF�<QTSUnVQ[W<]�Q�KNIPORMFr�ORr�MFQ���Q[]�MDãW[a�H U QXh
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� n8z h:g"h�°¨H;J òNï(,F&�+F+�ïgÁáòH&('*' ¤²±Òõ�2>&SO OzõNí*+<ñvõNíVU�õ�ïNònö5&SO &SO � � Á�Z
��Wk�����ß*Q.KNI U Q[ZJQk]�Wk��MFW U KNILIFW #KG]�KNù�a�Hl]�Qk�àKnZlW6��WX��KnaRODr��âODMLQ[a�IFcdKnMFHJ]�WT�C�Rh¿��Wk��MFW U KNILIFW

U��Wç�<W[�<KnaDORr�� ODMFQXa�IFcdKnMFHJ]�W #K�Q(�<Q[IFILQçHlaR{yQ[MLHlQ[aRORKá]�WÞ��Q[Mj]�K�Z #Kn��ODWXa�Ija�WÞKNIPORQ[]�Wçù�a�Q[ZuK�]�Knù�a�K
Q<KNI U Q[ZJQ×]�W<��MLW U KNILIFW[h���Kn�<W[I�KNaRO VQ[W�W�c #WnODW[açORHl�uWáODKN�<�uWGK��uW[MfODQ[aRODW<�uWy]�KN�<W[I�]�HJ\NKNM��¹r�K

` � < � � @ �5� s�f�h@�[êXx
W[a�]�K�� 6 #KçW��¹r�Q[]�MFHJ��WX��KnaRODr�� ]�Wqc #WnODW[a�{ÒHJMPORr�Q[ZJh<��KNIfODK���MLW U KNILIFW[ß,Wq�¹r�Q[]�MFQ[]�Wq]�QqKNa�KnMF�[HJQq]�W
U KnaRODMFW�]�Kg�<Q[IFILQ×]�WXI�� #Q[]�MFWXa�I U W[ZJHlILW[MFKnI #Kg]�QX]�W<�àW[M

ä < s?µ��6¿�µ � x � � s�f�h@��|Xx
W[a�]�KÙµÑ��KÙµ � I VQ[W�W[I×�¹r�Q[]�MFHJ��WX��KnaRODQé]�Wæ� #Q[]�MLW[a fzK.]�W�� #Q[]�MFWXa��[ßáMLKNIF�uK U ODH|{yQ[�<KNaRODKnh��
�
��MLW U KNIFILW[I,�MFKnZlZ|e���QXa U W[� W�Q[Z|{�W�ù�ûàW #K #r�ORHlZ�ODMFQX_�Q[ZJ��Q[M U W[��Q�cdMFQTSUnVQ[Wá]�K �<W[�<KNaRORr���ZJW[a��[H|ODr�]�Hla�Q[Z
ODW�ODQ[ZJß U WXa���K U Hl]�Q U WX��Wgþ�]�K��TK²oÒa���QXa�ßt�¹r�K #Kg]�Knù�a�HJ]�Q��àW[M

þ�³ < �H�E´
ã ä Ï þ¨� : þ � � s�f�h@���Xx

W[a�]�K��E´ #K�Wq�<W[�<KNaRODr�� ZJW[a��XH�ORr�]�HJa�Q[Z�]�W}��QXM�]�K<Z #Kn��ODW[a�IFß
a�W}MFKncdKNMFKna U HJQ[Z,]�W U KNaRODMLW.]�K��<Q[ILIFQ
]�W4��MLW U KNILIFWØ� #Q[]�MLW[a�ev� #Q[]�MFWXa�h���I�{yQ[MFH #Qn{�KnHlI�þ¨��KÞþ � I VQ[W4Q[I�cdMLQTSUNVWXKNI�]�Kq�<W[�<KNaRORr��0ODW�ODQ[Z«]�W[I
� #Q[]�MFW[a�I��¹r�K U Q[]�Q�� #Q[MPORW[a.�uW[MfODQ�KgI VQ[W�]�Q[]�Q[I��àW[M
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KP]^KMQÜdiDUL FVKIKML}dnG_FHD$·HhVGUa z�� L�L!Q�g�´¥DULfKP]^KMQÜdiDUL h � NMa�KMGUO�KML�WHO!KPL�KMhidnKPL hHDUL WVO�D2NPKPL!L�DUL�X��¶FHK��5KPg dnKMO
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{ DUL!L�D�dnO!GU�HGUablHDYWVO�K>diKPhHFVK£KPL}d � FHGUO(DJKP]^KPQdnDjFVK£L�DUg��HO�KMGUg�KPhidnD�WHO!KPL�KMhidnK�hHDjWHO!D&NMKPL�L!DjX(O�KMa�am
�
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´�NMDUg FHQb]^KPO!KPhidnKMLIh�e� NPabKPDUL!´�K�G�O�G_cPTGUD�eKdnD_gkG_FHG�NMDUgëO!KPabG¹RNPTGUDkG°L�K~RNMTGUDkFHKIN¼lVD&» � KkWHO2eDvdnDUhpmsFHK � d5eKPO!Q�D z c NMDUg�W�D_O}dnG_gkKMhidnD$FVG�O!GUcPTGUD�WHG_O�G
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DjWHO!D&NMKPL�L!D�X���W�D2FHK�L�KMO²NPD_gkWVGUO�GUFVD��GjO�GUcMTGUD�KPhidnO!K£GUL(] � h/RNMTDUKPL;FHK£KML}dnO � d � O�G�hHDYX(Z\[ zEÛ GUO!G�DULFHGUFVDUL�FHDJWHO�D2NPKML�L�DJX��3W�D2FHK>msL�K;�5KPO!Q�·VNPGUO � gkGIO�KMºUQ�TG_DIFHK�L�DUg��HO�KMGUg�KPhidnD_´�GUhidnQm¼L!DUg �HO!KPGUg�KMhndiDU´K G_Q�hHFVG � g�O�KPº_Q�TGUD�FHK�KP]^KMQÜdiD ¯�ü$ý ´@L�Qbg�Q�abGUO²G_DJWHO!D&NMKPL�L!DjX(Z\[ z`ý DUhHL�QbFHKMO�GUhHFVD°G � hHQ�5KMO�L�G_a�QbFHGUFHKFHGUL ] � h/RNPTD_KPL
FHKYFHQbL}diO�Qb� � Q�RNPTGUDIWHGUO}d��DUhHQbNPGU´�» � G_a�» � KMO£KP]^KPQdnD�FVKjL�DUg��HO�KMGUg�KPhidnD¤KPL¦d � FVGUFHD¤hHD�X(Z\[W�D&FHK(L!KPO
KPL¦dnKPhVFHQ�FVDJGUD�WHO!D&NMKPL�L!DIX>� z
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ý DUhid � FVDU´ DåWHGUhVDUO�GUg�GâK���W�KPO!Q�g�KMhndiGUa(WHGUO!GåDULYWHO!D&NMKPL�L!DUL�lHGUFHOi�DUhHQbNPDUL�KMg NPD_gkWVGUO�G¹RNMTGUD�GUD

WHO!D&NMKPL�L!D�X(Z\[âhVTGUD�eKjD�g�KML�g�D z � L£KPhHKMO�ºUQbGUL�FHQbL�W�DUh�e� �5KPQbLkWHGUO�G¤DUL£]^KMQÜ��KMLkNMDUg G_aÜ�HD¸·���D¤KjNMDMm
abQ�L!TDUKPL
lHGUFHOi�DUhHQbNPGUL!´�L!TGUDk�HGUQ��G_L�´�abQbgkQdnG_hHFHD G_LµQbhi�5KPL¦dnQbºUG¹RNMTDUKPL�FHDUL|KM]^KPQdnDULµh � NPabKPGUO!KPL!´�W�DUQ�LµhHTGUD�NPD_hpmL�KMº � Qbg�DUL|KMhndiO�GUOµh � g�G O�KMºUQbTGUD�FHK�W�KP» � KMhHG�]^O�G5RNPTGUD�FHK
g�DUg�KPhid � gäê ì Ý¦]^O�G¹RNMTGUD�FHK
gkD_gkKMhid � g-FHD
GUa�5DUÞ zCEKMg L�QbFHD�L � ºUKPO!Q�FHD_´|FHKMhndiO�D�FVDkdnO!GMdnG_gkKMhidnD$FVDUL KM]^KPQdnDUL�h � NPabKPGUO!KPL�FHD�WHO�D2NPKML�L!D�X���´ß» � KJGO�KMF � RNMTGUDIFVG�O�GUcMTGUD�h � NPabKPGUOµWHGUO!G�W�KM» � hHD�ê ì eK
K>��WHabQ�NMGUFHG£W�KPabD�KP]^KMQÜdiD FHK�KPL¦dnGUFHD Q�hHQbNPQbGUa�NPDUhHlVKPNPQbFHDNPD_gkD�W�KMO�FHG�FHKJKMhHKPO!ºUQbG õ&÷ �U´ ÷ � øbz�ý DUhid � FHDU´|hVKPL}diKfdiO�GU�HG_a�lHD�Q�hi�HKPL}diQ�º_GUg�DUL�L�D_gkKMhidnKYDULfKP]^KMQÜdiDULFHK���QbFHD�G$]^KPh/�DUg�KMhHDUL FVKJGUadnG�FHKPhHL!Q�FVGUFHKYhHG�¤ ý X¬O�KP]^KMO�KMhndiKYG$K��5DUa � RNMTGUDJWHG_O}d2�D_hHQ�NMG$hHTG_DMm¼abQ�hVKPGUO z
« g NMGUg�Q�hVlHD$GUadnKMO�hHGvdnQ�5D eKkFHKPL!NPO!K>�5KMO�dnD2FHDUL�DUL�dnQbW�DUL�FVKIGUa�5D_L KPg¬diKPO!gkD_L FHK � g WHGUOi�GUg�K>diO�D
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NPD_g � g�´/FHKP·VhHQ�FVDINMDUg�DU´

í î ð ±y¦���í � � Ý�� z ÷*ý Þ
[HKµD�WHGUOi�GUg�K>diO�Dj§�]^DUO/Qbº � GUa�G£�v´VhHTGUD²diKPg�DUL@KM]^KPQdnDULEh � NPabKPGUO!KPL!´_dnGUa�» � K|G�L�KURNPTGUDkFHK|N¼lVD&» � K¥h � NMa�KMGUOeK£±é�5KPcMKPL(GYL!K~RNMTGUDJFHK�N¼lHD2» � K£FHDYh � NPabKPD_h z CEG_aEWHO!D&NMKPFHQbg�KPhidnD�L!KPO2eG � dnQba�QbcPGUFVDYhHGjFHKML�NPO!QSRNMTGUDkFHDULKP]^KMQÜdiDUL;h � NPabKPGUO!KPL�hHD�WHO�D2NPKML�L�DIX(O�KMa�am¨�
GUh�KMg � g3NMGUW�e� d � abDIW�DUL¦dnKPO!Q�D_O z

� abº � hHL�WHO!DU�HabKPg�GUL°GUWHO!KPL�KMhidnGUFHD_L°hVG FVKPL�NMO�Q�RNPTGUDIFHDåWHO�D2NPKML�L!DàX>� hHDåO�KP]^KMO�KMhHNPQbGUa(FHK¤abGU��Dvm
O�Gvd�eDUO!Q�D�W�D2FHKPg¨L!KPO¥K���QdnG_FHDUL¥L!K²NPDUhVL�QbFHKPO!GUg�DUL�KPL¦dnK²WHO!D&NMKPL!L�D£hHD�O!KP]^KMO�KPhVNPQbGUa�FHK�O�KPW�D � L!D�FHD�G_aÜ�HDU´D�» � GUaBL�KMO2eGkGUWHO!KPL�KMhidnGUFHDIhHDkNPGUW¹e� d � a�Dká�FHKPL¦dnK�dnO�G_�HGUablHD z

þPÿ7© ª � �����n������ �£�

{ KML}dnK;NMGUW�e� d � abDU´5GUWHO!KPL!KPhidnGUg�DUL�DUL�NMDUhHNMKPQdnDUL � diQ�abQ�cMGUFHDULßhHG(FVKPL�NMO�Q�RNPTGUDIFHG(KPL¦dnO � d � O!G�FVD(WHO2eDMdiDUhK�FHDâKML�WHG_a�lHG_gkKMhidnDåWHO�D_] � hHFHGUg�KMhndiK¤Q�hHKMa8eG_L}dnQbNPDåG�WVGUO}diQ�OYFVDâgkD2FHKMa�DâFHK$WµeGUO}diDUhHLYK$FHG�¤ ý X z
{ KML}diG�FHKML�NMO�Q�RNPTGUDU´�D¸h � NMa�KMDUh eK�NMDUhHL}diQÜd � QbFHD�FVK°WVGUO}d�e� N � a�G_LkW � hid � GUQbLkFHK�L�WHQbhpm��«� Ú K diD&FVG¸G¤KML}mdnO � d � O�G�eK�FHKML�NPO!QÜdiG GvdnO�Gs�µeKPL�FHK�FVQ�L¦dnO�Qb� � Q�RNPTD_KPL
WHGUO}d��DUhHQbNPGULjFVK�» � GUO�è�L�K�ºUaPe� DUhHL z-� » � KP�VO�GåFHKKPL!NPGUabGUg�KPhidiDYFHGUL�] � h/RNPTD_KPL;FHK KML}diO � d � O�GU´`D � L�K�ç>GU´EDkL � O�ºUQbg�KPhidnDYFVGJFHKMW�KMhHF��KPhVNPQbGjKPg�ï;ìn´
eKfFHKML}m
NPO!QÜdiG�W�KMa�G#¤ ý X zµ� K>�HDUa � RNPTGUDIKPg ï
ì�FHKML}dnG_L£FHQ�L¦dnO!Q�� � QSRNMTDUKPLJeKYFHGUFHG�W�KPabGUL£KM» � G¹RNPTDUKML�XdKfþ ��Û K
KPg ê=W�KPabGâKP» � G¹RNMTGUDIFVK�K>�HDUa � RNPTGUDkæ¥ÿ¬�þ z�� LYNPD_hHFHQ�RNPTDUKML�QbhHQbNPQbGUQ�L!´�WVGUO�G�G�K>�HDUa � RNPTGUDIFHGULYFHQbL}diO�Qm� � Q�RNPTD_KPL
WHGUO}d��DUhHQbNPGUL�L�TGUD�DU��dnQbFHGUL G�WHGUO¦dnQbO�FHK � g Gpç � L¦dnKIºUa�D_�HGUaßFHGUL�FHQ�L¦dnO!Q�� � QSRNMTDUKPL
G$WHG_O}dnQbOfFHDULO�KML � adnG_FHDUL
K>��W�KMO�Qbg�KPhidnGUQbL z

ý DUg��HGUL�K�KPg³dnD2FHDUL�KPL¦dnKPL�W�DUhidiDUL�GUWVO�KPL!KPhidnG_FHDUL�´@KPL}d � FHGUg�DUL(GIWHGUO!GUg�K>dnO!Q�cMG¹RNPTG_DLK ã M3WHG_O�G
GULEFHQ�L¦dnO!Q�� � QSRNMTDUKPL�WHGUO}d��DUhHQbNPGULEFHD�h � NMa�KMDUh°Ý}WVO2eDMdiDUh�K|h��K � diO�DUhHÞE» � K|�HG_L�KPQbGMmsL�K¥hHG�K>�5D_a � RNMTGUDkXdK�þ ��ÛFHGULEFHQbL}dnO!Q�� � QSRNMTDUKPL�WHGUO¦d2�DUhHQbNPG_L@K|hVG²GUhµeGUabQbL�K|º_a�DU�VGUa&FVDUL@FHG_FHDUL zµ¯ L}d � FHGUg�DUL�GUQbhHFHG�hHKPL¦dnK¥NMGUW�e� d � abD²GFHKML�NPO!QSRNMTGUDJFVD²WHO�D2NPKML�L!DfX(O!KPabaÜm®�
GUhH´&» � K�NPDUhHL¦dnQd � Q&D²WHO!D&NMKPL�L!D�WHO�QbhHNPQbWHGUa&FHK¥KML}d � FHD(hHKPL¦dnK@diO�GU�HG_a�lHD z

c L�KP]^KPQdnD_L�h � NPabKPGUO!KPL
]^DUO�GUg¨NMGUO�GUN�dnKMO�QbcPGUFHD_L
K|diGUg ��eKPg¬D£NMDUg�W�D_O}dnG_gkKMhidnD�FHG�O�GUcMTGUD ÷�îì�� ÷ �ì]^DUQ�GUWHO�KML�KMhndiGUFHD z;{ GkG_hµeGUabQ�L!K(FHK|dnGUa�O�GUcMTGUD²�5KMO�Qb·HNPD � m¼L�K�G£K���QbL}d_�KPhHNMQ�GIFHK(KP]^KMQÜdiDUL�h � NPabKPG_O�KPL;WHG_O�G£DX(Z\[ z2� GUhµeG_a�QbL�K¥FVG²O�GUcMTGUDkí � î � í � � WVGUO�G²D�WHO�D2NPKML�L�D(X(O!KPabaÜm®�
GUhH´&gkD_L}dnO!D � » � K¥DUL@KP]^KPQdnD_L�h � NPabKPGUO!KPLKPL¦dnTGUDkWHO!KPL�KMhidnKPLßdnGUg���eKPg�WHG_O�G�KPL¦dnKfWHO�D2NPKML�L�D z C`GUQ�L
KP]^KMQÜdiDUL
h � NPabKPGUO!KPL�]^D_O�GUg:NPabGUL�L!Q�·HNMGUFHDUL�hHKPL¦dnK
NPG_W�e� d � abDkFVK(GUNPDUO!FHD£NPD_g¬D£NPD_gkW�DUO¦dnGUg�KPhidiDIK²G�O!KPºUQbTGUD�FHG��&GUO�Q¼eGM�HKPaBFHK(KML�NPG_a�GUg�KMhndiDIFVK(æEç>DUO�èpKPh
DUhHFVKjD&NMDUO�O!KPg z � FHKPW�KPhHF��KPhHNMQ�G�FHKPL¦dnKPL�KM]^KPQdnDUL£NMDUg G�KML�NPG_a�G¤FHD�WHO!D&NMKPL!L�D¸]^DUQ|GUhVGUa�QbL�G_FHG z { DWHO�eDM��Q�g�D�NPGUW¹e� d � a�D²diO�GMdiGUO�KMgkD_L�KPg¬g�GUQbL�FHK�dnGUablHKPL;D£KM]^KPQdnD�FHK(L�D_g �HO!KPGUg�KPhidiDU´/» � KfNMDUhHL¦dnQd � Q � gFHDUL
WHO!Q�hHNMQ�WVGUQ�L
GUL!L � hidnD_L�GkL�KPO
GU��DUO�FVGUFHD�hHKPL¦dnK;dnO�G_�HGUablHDU´BGUWHO!KPL!KPhidnGUhVFHDYD�g�D&FHKMa�DIFHK�K�abG � ��KPO¦m
ü�� KMa�abKPOµWHGUO!G QbhndiKPO!G¹RNPTDUKML�WVGUO}d��DUhHQbNPGUL!´�» � Kß��QbL�G�FHKPL!NPO!K>�5KMO�DUL�KP]^KPQdnD_L|FHK
GUadnGfFHKPhHL!Q�FVGUFHK²hHG�¤ ý X z



ª � �_¯°7± ��� � �

{ DéNMGUW�e� d � abD GUhidnKMO�QbDUO�´IGUWHO!KPL�KMhidnGUg�DUL�DUL�] � hHFHG_gkKMhidnDUL�FHDàgkD2FHKMa�DéFHK�WµeGUO}diDUhHL�K�G FHKML}mNPO!QSRNMTGUDkFHK�¤ ý X WHGUO�GàGé» � KP�HO!GéFHK�KPL!NPGUabGUg�KPhidiD FHG_L�FHQbL}dnO!Q�� � QSRNMTDUKPL�WHGUO¦d2�DUhHQbNPG_L�´JGvdnO�Gs�µeKPL$FHGULKP» � G5RNPTDUKML�FHK�K>�5D_a � RNMTGUD z c WHO�D2NPKML�L!DkX(O!KPabaÜm®�
GUhY]^DUQ�GUWHO!KPL!KPhidnGUFVD£K²GULE�&GUO!Q8eGM�HKPQbL¥NPQbhHKMgâeGvdnQbNPGUL;O�KMa�K�m
�&GUhidnKML�WHGUO�G G£FHKPL!NPO�Q�RNPTG_DJFHD£WHO!D&NMKPL!L�D�]^DUO�G_g-FVKP·HhHQbFHGUL z ÿ¹DUO!GUg¨GUWHO!KPL�KMhidnGUFHG_L�K>��Q�F��KPhHNMQ�GUL
WHGUO!G�G
K>��QbL}d_�KPhHNMQ�GYFVKfKM]^KPQdnDUL;h � NMa�KMGUO�KML�L�D_�HO�K�GUL;FHQbL}diO�Qb� � Q�RNPTDUKML�FHK�WµeG_O}dnD_hHL;hHDIh�e� NPabKPD z

{ GIGUhµeGUabQ�L!K�FVDUL�KM]^KPQdnDUL
h � NPabKPGUO!KPL!´@GUNMO�KPFVQÜdiGMm¼L!K » � KfKPL}diKPL²L!K>ç>GUg FVK�F � GUL�DUO!Q�º_KPhHL!®�W�KPO}d � O��VGMmdnQ�5D_L(K£hHTGUDMmsW�KMO}d � O��HGMdiQÜ�HDUL z c g�D2FHKPabD�FHK£O�KMKPL!NPGUabGUg�KPhidnD_´�NMQÜdiGUFHD�hHDjNMGUW�e� d � abD��M´�» � K£FHKPL!NPO!K>�5KDkKP]^KPQdnD ¯ßü�ý KML}d�eGkO�KMa�G_NPQbDUhHGUFHDkNPD_g G(�&GUO!Q�G5RNPTGUD�FHGkKPL!NPGUabGJFHK�NMDUhH·HhHG_gkKMhidnDJFVDUL;WµeGUO}diDUhHL!´`W�DUO¦m
dnG_hndiDU´BL � ºUKPO!Q�hHFVD � g¬NPGUO�eGMdnKMO
hVTGUDMm¼W�KPO¦d � O!�HGMdiQÜ�HDkFVKPL}diK�KM]^KPQdnD z

c L|FHGUFVDUL|K���QbL}diKPhidnKML�» � K�K���QbFHKMhHNPQbGUg¬KM]^KPQdnDULµh � NPabKPGUO!KPL¥W�D2FHKPgõL!KPO|O!GUcPD_G¼�HKPabg�KPhidnK(FHKML�NMO�QdnDUL
GMdiO�Gs�|eKPL�FHK � g�Gpç � L}diK|hHG_L�NPDUhVFHQSRNMTDUKPL
QbhHQ�NMQ�G_Q�L�FVG�K>�HDUa � RNPTGUDIXdK�þ ��Û WHGUFHO!TGUD z|� FHKPL!NPO!QSRNMTGUDJFHD_L@O�K�mL � aÜdiGUFHDUL�K���W�KPO!Q�g�KMhndiGUQbL�´�GMdnO!G¼�µeKML�FHK � g G�ç � L}diK�FHGUL�NMDUhHFHQ�RNPTDUKML�QbhHQbNPQbGUQbL�´¹Q�hVFHQ�NMG�» � K�DUL�KP]^KMQÜdiDUL�h � mNPabKPG_O�KPL!´VWHG_O�G
GUL/KPhHKMO�ºUQbGUL/K>��QbL}dnKMhidnKPL@FHKµG_aÜ�HD�·p��DU´2L�TG_DIFHD_gkQbhHGUFVDUL/W�DUO/KM]^KPQdnDUL/hHTGUDvm¼W�KPO}d � O��VGMdnQ�5DUL z
� L
KPhVKPO�º_Q�GUL;FHQbL�W�DUh¹e� �5KMQ�L�W�KMO�g�QÜdiKPg K��2diO�GUQbO;FHGUFHD_L�´/KPg3WVO�D2NPKPL!L�DUL�o¦±�´Bh � g�GJO!KPºUQbTGUD�FHKfW�KM» � KPhHDï;ì$K°hHTGUDkg � QdnD�W�KM» � KPhHD$ê z Û DUO¦dnGUhidnD_´²h � g�G�O�KMºUQbTGUD�DUhHFHK�G�] e� L�QbNPG�hHTGUDMmsW�KMO}d � O��HGMdiQÜ�&G eK°FVDMmg�Q�hVGUhidnK z¶Û GUO!GàDUL�GUNMKPabKPO�G_FHDUO�KML ã D�Z ý K¸þ²D ý ´�hHTGUD²diKPO�KMg�DUL�G_aÜ�HDUL$·p��DUL!´£D » � K¸W�KPO�g�QdnQbO2eGO�KMGUabQ�cMGUO�WVO�D2NPKPL!L�DUL�FHK¸KPL�WVGUa�lVGUg�KPhidnD WVGUO�G KPhHKMO�ºUQbGUL���KMg gkG_Q�DUO!KPL°FHDà» � K¸GUL°GMd � GUQ�L zëÛ G_O�GGYO!KPºUQbTGUD�NPQbhHKPg�eGMdiQ�NMG�» � K£L�KPO�eGjK>��WHabDUO�G_FHGjhHKPL¦dnKML(GUNPKMa�KMO�GUFHD_O�KPLkÝ ã D�Z ý´³ Ú �U��KfK�Mµ	·¶ I 	��_�U�KfK�M£´~þ²D ý�³ �~�b�
C`K�M¸	¹¶ I 	 ýUz�ý CEKnM£Þ`DU�pdnKMO}msL�K>m&eG;FHGUFHDUL/» � K�KPL¦dnGUO!TGUD�KPgäO�KMºUQbTDUKPL;NPQbhHKMgâeGvdnQbNPGUL
DUhHFVK�KM]^KPQdnDUL/W�KPO¦d � O!�HGMdnQ�5D_LEL!TGUD�FHDUg�Q�hVGUhidnKPL`hHG;FHKML�NPO!QSRNMTGUDJFVDUL/O�KPL � adnGUFHD_LEK���W�KPO!Q�g�KMhndiGUQbL�´pdiGUaU» � KGUW�KPhHG_L
D�Gpç � L}dnKfFHGUL;NMDUhHFHQ�RNPTDUKML�QbhHQbNPQbGUQbL�FHG_L
KM» � G¹RNPTD_KPL
FHK�K>�5D_a � RNMTGUDkhHTGUDkL�KPO�eGIL � ·HNMQ�KMhndiK z

� L�KM» � G¹RNPTD_KPL
FHKYK>�HDUa � RNPTGUDkXdKfþ ��Û ´ � dnQbabQ�cMGUFHGUL�NMDUg�D�WHGUFVO�TGUD�WHGUO!G$G�FVKPL�NMO�Q�RNPTGUDIFHDUL�FHGUFHDUL!´hHTGUD�NMDUhHL�QbFHKMO�GUg FHQ�G_ºUO�GUg�GUL�FHKYO!KPNPD_g �HQbhHG¹RNMTGUDIFVKYWµeGUO¦dnDUhHL z�Û GUO�G�O!KPºUQbTDUKML�FHKIGUadnGUL�FVKPhHL!Q�FHG_FHKPLWHGUO¦d2�DUhVQ�NMGUL�´�º_O�GUhHFVKPL�KPhVKPO�º_Q�GUL!´BDUL¥KM]^KPQdnDUL�FHK(O!KPNMDUg �HQbhHG¹RNMTGUDJL!TGUDk] � hHFHGUg�KMhndiGUQbL�WHGUO�G£O!KPL¦dnG � O!GUO�G
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� ð �fhHDJL!KPº � hVFHD dnKMO�g�D��5KMO�KMgkD_L(» � K�KPL¦dnK�eK�GUhµeGUabDUºUDIGUDfdiKPO�g�DYhVTGUDYabQ�hHKMGUO�FVGYKP» � G¹RNMTGUDÂKfþ ã
õ � ý*øbz

ý DUhi�|eKPg L�GUabQbKPhidnGUO¤» � K G ]PeDUO�g � a�G FHKlKfa�G � ��KMO}m ü�� KPababKPOàÝ Ú z á ö Þ�hVTGUD:eK � gkG KP» � G5RNPTGUD FHKK>�HDUa � RNPTGUD_´BKPabG�eK(GUh�eGUa�D_ºUGù�G�]PeDUO�g � a�GkFHKdKfa�G � ��KMO�WHGUO!GkG�QbhidnKPO!G¹RNPTG_DkFVGkWVGUO}d�e� N � a�GkFHK(WHO!Ds�VGkNPD_g¬D
h�e� NMa�KMD z�� ]PeDUO!g � abGYFHK�K�abG � ��KPO¦m ü�� KPaba�KMO�hHDUL�W�KMO�g�QdnK NMGUabN � abGUO�G_L�NMDUO�O!K~RNPTD_KPL²FHK�L�DUg��HO�KMGUg�KPhidnD
� L!GUhHFHDâGULjL!DUa � RNPTDUKMLjFHGâKP» � G5RNPTGUDâFHK�K��5DUa � RNMTGUDåXdK�þ ��Û�z X(KML}diGâgkG_hHKPQbO�GU´fW�D&FHKMg�DUL � diQ�abQ�c¹eGMm¼abGNPD_gkDâNMDUhHFHQ�RNPTG_D QbhHQbNPQbGUa²WHG_O�GâDU�pdiKPOYKM» � G¹RNPTD_KPL�FHK�K>�HDUa � RNPTGUDå» � K�abK>�HKPg KMg NPD_hndiGâDâL�DUg��HO�KMGMm
g�KPhidnD_´�GUL!L�Qbg¬NPD_gkD G�KP» � G¹RNMTGUDÓKfþ ã õ � ý²ø ´�» � K�]^DUQ�G WHO�Qbg�KPQbO�G�WHO!DUW�DUL}diG�WHGUO!G�NPDUhVL�QbFHKPO!GUO¥KP]^KMQÜdiDULFHK�O�KMNPDUg��HQbhHG¹RNPTG_DJD � QbhndiKPO!G¹RNPTGUDkKPhidiO�KfWµeGUO}diDUhHL z

Û GUO!G�DU�pdnKMO�g�DUL;G�]PeDUO�g � abGkFVK�KfabG � ��KPO}m ü�� KMa�abKPO!´�·HcPKMg�DUL�G_a�º � gkG_L�lHQ�W�eDMdnKML�KPL
» � K�FHK>�HKPg L!KPO
L�G_a�QbKPhidnG_FHGUL�WHG_O�G � gkG�gkKMa�lVDUO@NMDUhidnK>��d � GUabQ�cMG¹RNPTGUD(FVD²O�KML � adnGUFVD z X � G_L@lHQbWµeDMdiKPL�KML�L�TG_D��µeGUL!Q�NMGUL�WHG_O�GNPD_gkWVO�KPKMhHFHKMO�g�DUL�D(a�Qbg�QÜdiK
FVK@�VG_a�QbFHGUFHK�FVGf]PeD_O�g � a�G(FHKÐKfabG � ��KPO}m ü�� KMa�abKPO!®¥GUÞ�G(KMhHKPO!ºUQ�G�FHD�WHG_O�FHKºUaPe� DUhHL;FHK��5KfL�KPO
L � ·HNPQbKPhidnKMg�KPhidnK£ºUO!GUhHFHK�WHG_O�Gk» � K�KML}dnK�ç>GUg�DUL
h � gkGIO�KMºUQ�TG_DkFVK�W�KP» � KMhHD�ê/´/» � KeK;G�NMDUhHFHQ�RNPTG_D�WHG_O�G¥dnKMO�g�DUL � g�G�FHKML�NMO�Q�RNPTGUD�hHD�L�QbL}dnKMg�G FHDfWHO�D2NPKML�L!D hHDfO�KM]^KPO�KMhHNPQbGUa5FHK
O�KMW�D � L�DfFHDGUa�5D��/�HÞ � ]PeDUO�g � abGJFHK ü�� KMa�abKPOJeK��;eGUabQbFHGJhHGkg�KPL!gkGJO�KPº_Q�TGUDkNPQbhHKMgâeGvdnQbNPGJFVGUL�KM» � G¹RNPTD_KPL�XdKfþ ��Û ´W�DUO}diGUhidnDU´2hHG²O!KPºUQbTGUD�D_hHFHK §h`�abh/Ý!� � ô ì � Þ(�¨�v´VNPD_g ï;ìI�¨� � ô ì � z�¯ L}diGUL�F � G_L@lHQbWµeDMdiKPL�KML�QbhHFHQbNPGUg=» � KGYKMgkQbL�L!TGUD�FHK º_aPe� DUhVL�FHK��5K£L�KMO²FHKML�NPO!QÜdiG�hHGYGUWHO!Ds��Qbg�G¹RNPTG_DjFHK�F � WVa�DYabDUºUG_O�Qdng�D¤Ý}X(þ � Þ�FHG�¤ ý XW�KPO}d � O��VGMdnQ�&GU´�D � L�K�ç>GU´�WHG_O�GjNPG_FHG�FHQ�G_ºUO�GUg�GjFHK£ÿ¹K 	 hVgkG_h¸FVK£DUO�FHKMg § �` ´@FHK>�HKPg L�KMO(K>��dnO!G2e� FHDULGUW�KPhHG_L
D_L�diKPO!gkD_L
» � KfNPD_hndiO�Qb� � KMg NPDUg � g3]^GMdnD_O¥FHGkDUO�FHKMg3FHKIÝ®§a`�abh`Ý�� � ê/Þ5a�h�Ý ï;ì � ï;ì� Þ�Þ � zc � dnO!G²lHQbWµeDMdnKML�K@diDUg�GUFHG(WHGUO!G²L�K|DU�pdnKMO�G²]PeDUO!g � abG²FHKyK�abG � ��KPO¦m ü�� KMa�abKPO�]^D_Q&NMDUhHL�QbFHKMO�GUO�G_W�KMhHGULDUL�WµeG_O}dnD_hHL�g�GUQ�L�O�eGUWHQbFHDUL�QbhidnKPO!GUºUQbhHFHDkNPDUg:D£GUa�5DU´B» � K�eK � g�G�NPG_O�GUN�dnKPO¼e� L¦dnQbNPGkFHG�GU��DUO�FHG_ºUKPg-FHK
Kfa�G � ��KMO�hHGC¤ ý X z�{ G$]PeDUO!g � abGU´�hHTGUD�L�TGUD�NPDUhHL!Q�FVKPO�G_FHGUL�NMDUO�O!KPabG¹RNPTDUKML KMhndiO�KIFHQ�]^KMO�KMhndiKPL�h � NMa�KMDUhHLFHKMhndiO�D�FHD£h�e� NMa�KMD�GMd2�DUg�QbNPD z�¯ L¦dnK°eK � g�G�lHQbWµeDMdnKML�K(] � hVFHGUg�KPhidnG_aBFHD£g�D&FHKMa�D�FHK ü$� KPaba�KMO�´BW�DUQbL�DULKPL!WHGUablHGUg�KPhidiDUL�L!TGUD�NPDUhHL!Q�FVKPO�G_FHDUL
Q�hHFVKPW�KPhHFHKMhidnKPL z

� ]PeDUO�g � a�G FHK�K�abG � ��KPO¦m ü�� KPaba�KMO�´�hHD_L°G_WHO�KML�KPhidiG � g KM]^KPQdnD FHK¤L�DUg��HO�KMGUg�KPhidnD NMGUabN � abGUFHDW�KPO}d � O��VGMdnQ�&GUg�KPhidnK z [HK GUhHGUabQ�L!GUg�DUL(GYKM» � G¹RNPTGUD�Ý Ú z á û Þ�´EhHDMdnG_gkD_L²» � K�GjQbhndiKPºUO!G¹RNPTG_DjKPg ô\� dnKMg
� g abQ�g�QdnK¸L � W�KPO!Q�D_O�� � ï
ì� ´ D » � K¸Q�hVFHQ�NMGà» � KjdnD2FHDåKP]^KMQÜdiDàFHK¤L�D_g �HO!KPGUg�KPhidiD NPGUabN � a�GUFVDàW�DUOdnG_a@KP» � G5RNPTGUD°KPL¦d�eG�a�K��&GUhHFHD�KPg NPDUhidiG°G_W�KMhHGUL(DUL²KM]^KPQdnDUL�W�KPO¦d � O!�HGMdnQ�5D_L zYý DUg�D ç~eGjL!GUa�QbKPhidiGUFHDU´ßG]PeDUO!g � abG�FHKÐK�abG � ��KPO¦m ü�� KPaba�KMO
Ý Ú z á ö Þ�hVTGUD°eK � g�G�KP» � G¹RNMTGUD�FHK;K>�5D_a � RNMTGUDU´5KMa�G�FHKML�NPO!K>�HK�GUL�NMDUO�O!K~RNPTD_KPLFHK�L�D_g �HO!KPGUg�KPhidiD �G¤] � h/RNMTGUD¤FHK�ºUaPe� D_hHL£h � NPabKPGUO(ê@÷ î Ý ê`øiï ì ÞkNMGUabN � abGUFHG¤W�KPO}d � O��VGMdnQ�&GUg�KPhidnK°FHKGUNMDUO�FHD�NMDUg3GE¤ ý X z

« g�G¸]PeDUO�g � a�G�FHKmK�abG � ��KPO�L!Q�g�Qba�GUO!´�QbhHNPa � QbhHFHD�KM]^KPQdnDUL�FHK°g e� aÜdiQ�WVa�DUL�KML�WHGUablHGUg�KMhndiDUL�´(W�D2FHKL�KMO DU��dnQbFHG$WHG_O�G$G°] � h/RNMTGUD$FVKJKPL¦dnO � d � O!G�h � NPabKPG_O hHD�WHO�D2NPKML�L�D$X(Z\[H´ ÷ îì Ýªê`øiï;ìnÞ z�{ KPL¦dnKJNMGUL�D_´|DWHGUO¦dpe� N � abGYFHK�WHO�Ds�&G���QbO}d � GUa�´EDJ]PeDMdiDUhH´`FHKPNMGUQ`KPg � g�WHGUO�Ò&ÔÒ�» � K QbhidnKPO!GUºUK�NMDUg�DJh�e� NMa�KMDYGMdiO�Gs�|eKPLFHKjg e� adnQbWHa�D_L�KPL!WHGUablHGUg�KPhidnD_L�´
NPDUg�D�G�QbhndiKPO!G¹RNPTGUDkFHD�WHG_O9÷(÷ z þ`K��&GUhHFHD¤KPgÔNPD_hndiG _�; L�GU��DUO!KPL
FHKk» � GUO�è�LfK�Q�hidnKMºUO�G_hHFHD$G�] � hBRNPTGUD°FHKkDUhHFHG°FHD°WHGUO�FHK�» � GUO�è�LfL�DU�VO�KLâ_´ � dnQba�QbcPGUhVFHD$G°L�KURNPTGUD°FHKN¼lHD2» � K�WHGUO!GIDIFHQbW�DUabD�Ò�ÔÒ£K GUQbhHFHGIGJ] � hBRNPTGUDIW�KMO�·Ha%K�G � L�L!Q�GUhVGYK�QbhidnKMºUO�GUhVFHDYL�D_�HO�K�DJWHGUOi�GUg�K>diO�D
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FHK�QbgkWVGUN>diDU´BDU�pdiKPg�DUL;GI]PeD_O�g � a�G�FHK�Kfa�G � ��KMO}m ü$� KPaba�KMO�WVGUO�G ÷ îì Ý ê`øiï
ìPÞ õ Ú �8´ ÚUÚ ´ Ú á_´ ý*ö*ø ´
÷ îì Ýªê`øiï ì Þ ð

E ìîÚ ñ ì
� ð
ú��
ì ;

:� K�:� K
§ ô ì �
ô ò � ] ù a�hBÝ�� æ Ý ê | ø ô ì � Þ!Þ ù ö ú Ý�� æ Ýªê | ø ô ì � Þ�Þ ø Ý Ú z áU©_Þ

DUhHFVK2� æ ð ò
X
� � zCED2FHGULßKM» � G¹RNPTDUKML�FVKPF � cMQ�FVGUL|GUNMQ�g�GU´5L!TGUDkNPDUO!O�K~RNMTDUKPL{�GUL�KM» � G¹RNPTDUKML�FHK;K��5DUa � RNPTG_DIhHDfabQ�g�QdnK;FHK;W�K�m» � KPhVD�ê�Ý}X(þ � Þ zUÛ G_O�G;KPL¦dnQbgkG_O`G_LBNPDUO!O�K~RNMTDUKPLH�&GUg�DUL � diQ�abQ�cMGUOBG;WHGUO!GUg�K>dnO!Q�cMG¹RNPTG_D�K ã M õ á ÷*ø ´�» � Kß]^DUO¦mhHKMNPK²GUL�FHQbL}diO�Qb� � Q�RNPTDUKML�WHGUO}d��DUhHQbNPGULµFHD h � NMa�KMDUhH´��VGUL�KMGUhHFHDMmsL�K�hHGUL|KM» � G¹RNPTD_KPL¥FHK�K>�HDUa � RNPTGUD�XdKfþ ��Û ´K�]^DUQ�FHK���Q�FHG_gkKMhidnK G_WHO�KML�KPhidiGUFHGJhVDkNMGUW�e� d � abD$� z

�6ÿu� � ¯° ���
��� � � � � ����� ± � 	ß��� ��� � � � � �����

{ KML}dnG¸L�KURNPTGUD��&GUg�DUL£GUWHO!KPL�KMhidnGUO � g g�D2FHKPabD¤FHKmK�abG � ��KPO°Ý¦D � KPQbè_DUhHG_a�ÞkWHGUO!G�DU�pdnKMO�GUL�FHQ�L¦mdnO!Q�� � QSRNMTDUKPL
WHGUO¦d2�DUhVQ�NMGUL(hHDjh � NPabKPD_hH´�NPDUhVL�QbFHKPO!GUhHFHD°NPDUO!O�KURNPTDUKML
FVK � hHQdnGUO!Q�KMFHGUFHK zIÛ GUO�G�NPD_hHL�QbFHKPO!GUODY�Be� hHN � abD�FHK � hHQÜdiGUO�QbKPFVGUFHKP´ß�&GUg�DUL£WHGUO¦dnQbO£FHG¤GUhµeGUabQ�L!K�FHG¤L�K~RNMTGUDkFHKjN¼lHD2» � K�FHK � gkG¤WHG_O}d�e� N � a�G��Q�O¦d � G_a�÷ Ø NMDUg3D�h � NPabKPDUhV´`L!Q�g�Qba�G_O
G_Dk]^D_O�g�GUabQ�L!gkDkFHK�Kfa�G � ��KMO z�{ G�FHKML�NMO�Q�RNPTGUDIKPL�WVG¹RNPDMm dnKMgkW�DUO!GUaG¸L�K~RNMTGUDkFHK�N¼lVD&» � K°FHK°GU�HL�D_OnRNPTG_DIFHG¸WHGUO¦dpe� N � abGj��QbO}d � GUa>÷ Ø L!K�F�eG�GMdiO�Gs�|eKPLkFHG¸Q�hidnKMO�G¹RNMTGUDkFHG~Ñ � md � G¹RNPTGUDd÷(÷�NPDUg3Dkh � NPabKPD_hH´/KfW�D2FHK(L�KMO
FVGUFHGkW�DUO
í�Ý ÷ Ø Þ ð

ú� §(â §nì ô\�
ñ

§nìJ�
ñ ãòä � Ý Ý ï ì ø ô\� øìâ_Þ,ã ì í&% é %vÝ ÷(÷ ù�� xEy o qnu � Þ Ý Ú z ö �_Þ

DUhHFVK�GULkºUO!GUhHFHKMcPGULI» � K$GUWHG_O�KPNMKPg hHG¸KP» � G¹RNMTGUDJG_NPQbgkG�ç~eG�]^D_O�GUg FHKM·HhHQbFHGULIK��HKPO�Qb·HNMGUg�DULY» � KKPL¦dnGUg�DUL¥diO�GMdiGUhHFHDjL!DUg�KPhidnK�NPD_g¶GjNPD_gkW�DUhHKMhidnK²dnO!GUhHL}�HKPO!L�G°WHGUO�GjGjL!K~RNMTGUDJFHK£N¼lVD&» � KM´�W�DUQbL°eK�GNPD_hndiO�Qb� � Q�RNPTGUDkFHDUg�QbhHGUhidnK z¥Û G_O�G�NMDUhHL!Q�FHKMO�GUOED�abQbgkQdnKµFHK � hHQdnGUO!Q�KMFHGUFHKM´p�&GUg�DULEKML�NMO�K>�HKPO�G�L�KURNPTGUDkFHKN¼lHD2» � K í&% é %MÝ ê`ø ô\� Þ�FVKfG_NPDUO!FHD�NPDUg3D(dnKMDUO�KMg�GåeDMdiQ�NMD�hHGI]^D_O�g�G
í&% é %MÝ ê`ø ô\� Þ ð Ú § ì � ' Û�� Ýªê`ø ô\� ø��¼Þ�ø Ý Ú z ö �vÞ

DUhHFVK � eK$G�GUg�WHabQÜd � FHK�KMa8eGUL¦dnQbNPGU´�WHG_O�G�G�» � GUaßdiKPg�DULYD��Be� hHN � abDâFHK � hVQÜdiGUO�QbKPFHG_FHK z³Û D&FVKPg�DULO�KMWHO�KML�KMhndiGUO
GIWHG_O}dnK(Qbg�GUºUQbhµeGUO!Q�GkFHG�GUg�WHabQÜd � FHK � FHG�L!KPº � QbhidnKf]^DUO�g�GU´
Ú ' Û�� Ýªê`ø ô�� ø��¼Þ ð ã � Ý ê`ø ô\� ø��¼Þèã ì ù�� � � Ýªê`ø ô\� ø��¼Þsø Ý Ú z ö Ú Þ

DUhHFVK � � � Ýªê`ø ô�� ø��¼Þ�O�KPWVO�KPL!KPhidnGàG NMDUhidnO�Qb� � Q�RNPTG_DIFHD_L�WHO!D&NMKPL!L�DUL°Q�hVKPa¼eGUL}diQ�NMDUL z � KM» � G¹RNPTG_D�Ý Ú z ö Ú ÞW�DUL�L � Q � g�GJL�D_a � RNMTGUDkL�QbgkWVa�KML�´`L � W�DUhHFHDI» � K�GkWHGUO¦dnK�O�KMGUa/FHGkGUg�WHa�Qd � FHK�FVK�KML�WHGUablHGUg�KMhndiD��&GUQBGcPKMO�DkhHD�a�Qbg�QÜdiK�FVKfG_aÜdiGkKMhHKPO!ºUQbG�Ý ê ³ �UÞ z�¯ L}diGJL!DUa � RNPTGUD�eK
� Ý ê`ø ô\� ø��¼Þ ð � ?¹� wéq ¡ :K$� ,yx à g f¾à !- @ Ý Ú z ö á_Þ

� � � Ýªê`ø ô\� ø��¼Þ ð � wéq ¡ � ,yx à g f à !- � Ý Ú z ö*ö Þ
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{ KML}diG�KP» � G¹RNMTGUDU´(QbhidnO�D2F � cMQ�g�DULIG�] � hBRNPTGUD�D_WHGUNPQbFHGUFVK���´(» � K$W�DUL!L � Q
G�L!KPº � QbhidnK�QbhidnKMO�WHO!K>dnG5RNPTGUD] e� L�QbNPGU® q ¡ � O!KPWHO!KPL�KMhidnG�G¤WHO!DU�HGU�HQbabQ�FHG_FHK�FVD�WHG_O�÷(÷ hHTGUD�L�D_]^O�KPOkKPL!WHGUablHGUg�KPhidiDULJQbhHKPa¼eGUL¦dnQbNPDULkGUD
QbhndiKPO!GUºUQbO�NPDUg³D�GUa�5D z¥� WHGUO¦dnQbO�FHKPL¦dnK;O�KML � adnGUFVD�W�D&FVK>m¼L!K�KPL¦dnGU��KPabNPKMO�D�abQ�g�QdnK;WHGUO!G�D(NPO�KML�NMQ�g�KPhidiDFHGfL�KURNPTGUDkFHK;N¼lHD2» � K�dnDvdnGUa z C`GUa5abQ�g�QdnK
hHDULßFHQbc
» � K
GfL�K~RNMTGUDkFHK�N¼lVD&» � K�dnDMdiGUaHFHK � gõFVK>dnKMO�g�QbhHGUFHD
WHO!D&NMKPL�L!DJhHTG_DkW�D2FHK(NPO!KPL�NMKPO�gkG_Q�L;O�G_WHQ�FVGUg�KPhidnKf» � K

í&% é %Í	 y�tvq abh ì I ø Ý Ú z ö �_Þ
L�KMhHFHDIKPL}diK�DkabQbgkQdnKfFHK�ÿ¹O�DUQbL�L!GUO}d õ&ý Ú øbz

Û GUO!GJNMDUhHL}diO � QbO
DIg�D2FHKPabDIKMQ�èpDUhHGUab´5�VG_gkD_L�NMDUhHL�QbFHKMO�GUO
GIO!KPºUQbTGUD�FHKfºUO�G_hHFHK�ï ì ´/DUhVFHK�KML�W�KPO!GMmL�K � j � z°� FHKMW�KMhHF��KMhHNPQbG�]^GMdiDUO�GUFVGjFHG�g�KML�g�G$]^DUO!g�G°G_WHO�KML�KPhidiGUFHG$hVG�FHKML�NMO�Q�RNPTGUDIFHD�g�D2FHKPabD
FHKEK�abG � ��KPO�WHG_O�G°Q�hidnKMO�G¹RNMTDUKPL
WHGUO¦d2�DUhVQ�NMGUL�hVD�h�e� NMa�KMDU´�W�DUO¦dnGUhidiDU´(�fÝªê`ø ô\� øV�8Þ ð T��Ýªê`ø ô\� Þ#H
Ý��¼Þ z��] � h/RNMTGUDFH�Ýu�¼Þ@dnKPg¬Dkg�KML�g�DIWVGUW�KMaBFHG�] � h/RNMTGUD�W�KMO�·HaBhHD�]^DUO!g�GUa�QbL�g�Dkh � NPabKPGUO!´BK�W�DUO�L!Q�g�WHabQbNPQbFHGUFHKFHK�N�eG_a�N � a�D_´BNPDUhHL!Q�FVKPO�G_gkD_L�G�]^DUO�g�G�KfG � L�L!Q�G_hHG zX(KPL!KPhi�5DUa�5KMhHFHD¸G$O!KPabG¹RNPTGUD�Ý Ú z�ö*ö ÞfKPg L_eKPO!Q�KYFVKJW�DMd_�KMhHNPQbGUL FVK¡�³KIL � �HL¦dnQd � QbhHFHD�hVG$KP» � G5RNPTGUDÝ Ú z ö �vÞ�´�K�GUQbhHFHG � L!GUhHFHDkGIK���WHO�KML�L�TG_D�Ý Ú z ö �_Þ�´�W�D&FVK>m¼L!K�DU�pdnKMO;» � K
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Û G_O�G�DU�pdiKPO�G�GU��DUO�FHG_ºUKPg:FHKdK�abG � ��KPO�L � W�DUg�DUL;» � KfG£]^GvdnDUO!Q�cMG¹RNPTGUD�FHG�FHKMW�KMhHF��KMhHNPQbGJL!K>ç>G²�;eGUa�QbFHGWHGUO!G²dnD2FHG�O�KPº_Q�TGUD�NMQ�hHKMg�eGMdnQbNPGU´/g�KPL!g�DJ» � GUhHFVDF�_�õ� z
« diQ�abQ�cMGUg�DUL�GI]^GMdnD_O�QbcPG¹RNMTGUD�FHGIFVKPW�KPhHF��KMhHNPQbGjKPg¢�¼´`L � �VL}dnQd � Q�g�DUL²GkO�KMa�G5RNPTGUD$Ý Ú z�öUû Þ;KMgÔÝ Ú z�ö �UÞ z

« L!GUhHFHD°GUL(K���WVO�KPL!L�TDUKML�WHG_O�G�G�] � h/RNPTG_DkFVKkD_hHFHGmä � Ý FHG�L�KURNPTGUDkGUhidnKMO�QbDUO�´ßDU��dnKPg�DUL(G�]PeDUO!g � abG�FHK
Kfa�G � ��KMO�WHGUO�GkG�] � h/RNMTGUD�FHK�ºUaPe� D_h°hVDIh � NMa�KMDUh õ ÚUÚ ´ Ú á ø ´
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c WHO�Qbg�KPQbO�D$dnKMO�g�DåFHGâK>��WHG_hHL�TGUDåFHKML}diGâK>��WHO�KML�L!TGUD KMg L_eKPO�QbK�FHK�W�DMd_�KPhHNMQ�GULjFVK¤í���� ´f]^D_O�hHKMNPK�GKP» � G5RNPTGUDjXdKfþ ��Û hHGjO�KMºUQbTGUDYFHK�ê W�KP» � KMhHDU´�hHDjabQbgkQdnK X(þ ��zEý D_hHL�QbFHKPO!GUhHFHD�GYWVGUO�GUg�K�dnO�QbcPG5RNPTGUD
KfG � L�L!Q�G_hHG$WHG_O�G°G$] � h/RNMTGUD°W�KMO�·Hab´|D � L�K�ç>GU´µG�K>��WHO!KPL�L!TGUDåÝ Ú z á_�UÞ�´�NPDUg G°L � �HL}diQÜd � QSRNMTGUD E î ³ E ´
DUhHFVK E O�KM]^KPO�K�m¼L!KfG_Dkh � NMa�KMDUhH´/DU�pdiKPg²m¼L!KP´
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GUhHG_a�DUº_GUg�KPhidnK²G_D£O�KPL � adnGUFHD£D_�pdnQbFHD£» � GUhHFVDkNMDUhHL!Q�FHKMO�GUg�DUL�D£g�D2FHKPabD£FHKdKfa�G � ��KMO}m ü�� KPababKPO¥WHG_O�GQbhndiKPO!G¹RNPTDUKML�WVGUO}d��DUhHQbNPGULkhHD�h�e� NPabKPD�Gvd2�DUg�QbNPD z ý DUhid � FHD_´(G�KM» � G¹RNPTGUD$Ý Ú z ö*ý ÞkW�KPO!g�QÜdiK$KPL¦dnGU��KPabKPNMKPO
� g�G�KML}diQ�g�GMdiQÜ�&G(WHGUO!G�G_L@NPD_O�O�KURNPTDUKML�FVK � hHQdnG_O�QbKPFHGUFVK|L�D_�HO�KµGULEFVQ�L¦dnO�Qb� � Q�RNPTD_KPL�FVK|ºUaPe� DUhfhHD�h � NMa�KMDUh z

c �&GUabDUOEFHK E eK¥FHK�dnKMO�g�Q�hVGUFHD(G(WHGUO¦dnQbO@FHD_L�K>��W�KPO�Qbg�KPhidnD_L z�Û G_O�G(D²NMGUL�D(FHD�h � NPabKPDUhH´U�HKPO�Qb·HNMD � mL�K(hVG ã KM] z õ © ÷*ø » � K E �ä�ÓK�KnMk¡ ú WHO!D&F � c � g�G£g�KPablHDUO¥FHKML�NMO�Q�RNPTGUDIFHDUL¥FHG_FHDUL�WHGUO!G�G£] � h/RNMTGUD�FHK
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KPL¦dnO � d � O!G£hHD�X(Z\[ ÷ ì K�L � G£FHKPO!QÜ�&GUFVG z�Û GUO!G�D�NMGUL�D£FHD h;e� NPabKPDU´�KPL¦dnKµ�&GUabDUO|FVK>�5K(L!KPO¥FVK>dnKMO�g�QbhHGUFHDG�WHGUO¦dnQbO
FVDUL;K>��W�KMO�Qbg�KPhidnDUL z

{ GIWHO2eDM��Qbg�GJL�KURNPTGUD � diQ�abQ�cMGUO�KMg�DUL�DI]^DUO�g�GUabQ�L!g�DJFHK�K�abG � ��KPO
WHGUO!GIFVKPL�NMO�K��5KPO�GUL�NMDUO�O!K~RNMTDUKPL
FHK
� hHQdnG_O�QbKPFHGUFVK �GUL�FHQbL}dnO!Q�� � QSRNMTDUKPL�WHGUO¦d2�DUhHQbNPG_L|FHDfh � NPabKPDUhjK
GUQbhHFHG�WHGUO�G�FHKPL!NPO!K>�5KMO�DUL�KP]^KPQdnD_L|FHK
GUadnGFHKMhHL�QbFHGUFHKfhHGUL;FHQbL}diO�Qb� � Q�RNPTDUKML�WHG_O}d2�D_hHQ�NMGUL;FHDkh;e� NPabKPD z

�6ÿC¤ ¥�ÆM�£� ± � � � � � � ± � � �£����� ��� � � � � � � �n� ± 	��,ý������ �� ���
� � 	 ±¡¦� ���n� � �

c O�eGUWHQbFHD�NPO!KPL�NMQ�g�KMhndiD�FHG_L£FHQ�L¦dnO!Q�� � QSRNMTDUKPLkWHGUO¦d2�DUhHQbNPG_L£WHO�KMFHQÜdiD¤W�KMa�GUL£KM» � G¹RNPTD_KPLkFHKjK>�HDUa � RNPTGUDXdKfþ ��Û Kßæ¥ÿ¬�þYFHK�dnKMO�g�Q�hVG²» � KµG_a�º � g�KP]^KMQÜdiD�L � O}ç>G
KPL}diGU��KPabKPNPKMhHFHD � g a�Qbg�QÜdiKµWHG_O�G
NPO�KML�NMQ�g�KPhidiDFHKML}dnG_L|FHQbL}diO�Qb� � Q�RNPTDUKML z;Û GUO!G�G�L�KURNPTGUDkFHK
N¼lHD&» � K�í�Ý × Ø _ ÞµKML}diK�abQ�g�QdnKJeK
FVGUFHD W�DUO�í�Ý × Ø _ Þ�� ñ E ì� zc ]^DUO!g�GUa�QbL�g�D�FHK´K�abG � ��KPOßK ü�� KPababKPO�´�FHKPL!KPhi�5D_aÜ��QbFHD£hHGUL�L�KURNPTDUKML�GUhidiKPO�QbDUO!KPL eK;GU» � Q � diQ�abQbcPGUFHDfNPD_gGf·HhHGUabQ�FVGUFHK;FHK
O�KPL¦dnG � O�GUOßG � hHQdnGUO!Q�KMFHGUFHKM´�WHG_O�G�GULßFHQbL}dnO!Q�� � QSRNMTDUKPL�WHGUO¦d2�DUhHQbNPG_L�FVD�h � NMa�KMDUhYK;GUQbhHFHGFHKML�NPO!K>�HKPO�D_L
KM]^KPQdnDUL;FHK�GUadnGkFHKMhHL�QbFHGUFHKfhHGUL;FHQbL}diO�Qb� � Q�RNPTDUKML�WHG_O}d2�D_hHQ�NMGUL;FHD�h;e� NPabKPD z
ý DUhHL!Q�FHKMO�GUhVFHDjWHO�D2NPKML�L!DUL²FHK�KPL�WVGUa�lVGUg�KPhidnDjNMDUg�L�QbL}dnKMg�GUL²h � NPabKPG_O�KPL!´�GUabº � hHL
KP]^KMQÜdiDUL²FHK���QbFHDG°WHO�KML�KPhBRNPG�FHD�g�KPQbD$h � NPabKPG_O�GUWVGUO�KMNPKPg hHG_L�] � hBRNPTDUKML FHKkFHQbL}dnO!Q�� � QSRNMTGUD$WVGUO}d��DUhHQbNPG$h � NMa�KMGUO z CEGUQbLKP]^KMQÜdiDULk]^DUO�GUg FHK>��QbFHGUg�KPhidiK�NPGUO!GUN>diKPO!Q�cMGUFHDULkK�GUWHO�KML�KMhndiGUFHDULIhHD ý GUW�e� d � abDé� z Û GUO�G¸DU�pdiKPOkFHQ�L¦mdnO!Q�� � QSRNMTDUKPLJWHGUO}d��DUhHQbNPGULJWHGUO�G�D�h�e� NMa�KMD�GMd2�D_gkQbNPD�NPDUg KP]^KMQÜdiDULJFVK�GUadnG�FVKPhHL!Q�FHG_FHKP´ � dnQbabQ�cMGUg�DULYD]^DUO!gkG_a�QbL�g�DkFHK�K�abG � ��KPO¦m ü�� KMa�abKPO;WHG_O�G�DIh�e� NPabKPD�GMd2�D_gkQbNPD z

 ��=§��!� "$68,/<!021�# 9(,=7(.(<!02'�45<!,/9('�9(, .('õ%('�45'�+:,/0245<=¨B'©OA(P'�1:%('�45'-1-.;7(AB)!,/1�.

¯ gkWVO�KPº_GUhHFHD�D°O�KML � adnG_FHD�DU�pdiQ�FVD$W�KPabD�]^DUO!g�GUa�QbL�g�D�FVKLKfa�G � ��KMO�WHGUO�G�GULfNPDUO!O�K~RNMTDUKPL
FHK � hHQmdnG_O�QbKPFHGUFVKP´ßW�D2FHK�m¼L�K£D_�pdnKMO � g�G°WVGUO�GUg�K�dnO�QbcPG5RNPTGUDkWHGUO¦d2�DUhHQbNPG_´�WHGUO�G�D�h � NPabKPD_hH´ßNPDUg:�&GUabQbFHGUFHK£KMg
dnD2FHG�G�O�KMºUQ�TG_DkNMQ�hVKPg�eGMdnQbNPG_´�hVTGUDIL!DUg�KPhidnKkhHD�abQ�g�QdnK�X(þ ��z�Û D&FHK�m¼L!KkG_hHGUabQ�L!GUO(D�NPDUg�W�DUO}diGUg�KPhidnDFHD�abQbgkQdnKJX(þ � FHG
¤ ý X W�KPO¦d � O!�HGMdnQ�&GU´ � g�GI�HKPcj» � KYKML}diKYa�Qbg�QÜdiKY]^DUQ � L!GUFHD�hHG�FVKPO�Q�&G¹RNPTG_D�FHG]PeDUO!g � abG�FHK ü�� KMa�abKPO z
Û D&FVK>m¼L!K�]^GUcPKMO¥Q�L¦dnD�NPD_hHL�QbFHKPO!GUhHFHDkD£abQ�g�QdnK(FHK�W�KP» � KPhVD�ê�FHGUL�KM» � G¹RNPTD_KPL;FHKK>�HDUa � RNPTGUDIXdK�þ ��Û ´�D�» � GUaVdiDUg�GkGk]^DUO!gkG õ ÚUÚ ø ´
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Û GUO!GIKML}diQ�g�GUO;D�NPDUg�W�DUO}diGUg�KPhidnD�hHDkabQ�g�QdnK�X(þ � WHO�KMNPQbL�GUg�DUL
FHK � g�GkWHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD�WHG_O�GG�FHQbL}dnO!Q�� � QSRNMTGUDJFVK(ºUaPe� D_hHL�hHD�h � NPabKPDUh z�« L�GUg�DUL
G�WHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD�K ã M£© ö6õ á ÷²ø WHG_O�G�DU�pdiKPO�KPL¦dnGFHQbL}diO�Qb� � Q�RNPTGUD z c � L!D�FHKÂK ã M�© ö diKPg G_a�º � gkG_L�O�GUcMTDUKPL;L!Q�g�WHabKPL!®âÝ}QbÞ � ��QbO}d � GUabQ�FHG_FHKjQ�hVQ�NMQ�GUaµFHG
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K>�HDUa � RNPTGUDjXdKfþ ��Û O�KMGUabQ�cMGUFHGjhHKML}dnGjWVGUO�GUg�K�dnO�QbcPG5RNPTGUDâeK�W�KM» � KPhHG¸Ý}ï
ì� �³�~� Ú ��KfK�M(ìPÞ�´�diGUa`» � K£GULNPD_hndiO�Qb� � Q�RNPTDUKML FHK�ºUO!GUhHFHK�FHQbL}d��GUhHNMQ�GUL�FHD°FHQ�W�DUabD�hHG�]PeD_O�g � a�G°FHK ü�� KPababKPOfW�D2FHKPg¶L�KPOfNPG_a�N � a�G_FHGULNPD_g GUabº � g L � W�DUO}diK°K���W�KMO�QbgkKMhidnGUaª�IÝ}QbQ�Þ�hHKML}dnG¸WHGUO!GUg�K>diO�QbcPG¹RNMTGUD�G¤NMDUhidnO�Qb� � Q�RNPTG_D�KML�L�KMhHNPQbGUa��5KMgFHG°O�KMºUQ�TG_D�DUhVFHK�§a`�abh
ï ì � �£KL§a`�abh/Ý�� � ê/Þ�� � z Z\L}dnD°hHDULfW�KPO�g�QdnK � L�G_O�G°GUWHO!D¼��Qbg�G¹RNPTGUD°X(þ �FHG#¤ ý X W�KPO}d � O��VGMdnQ�&GU´�DUhHFHKJG�]PeDUO�g � a�G$FHK ü�� KMa�abKPO�eKYFVKPF � cMQ�FVG õ&÷*ýùø � Ý}QbQ�QbÞ�G�WVGUO�GUg�K�dnO�QbcPG5RNPTGUD
K ã M ]^GUc � L!D�FHGULkKP» � G5RNPTDUKMLJFHK�K>�5D_a � RNMTGUD�XdKfþ ��Û ´�W�DUO_eKPg hHKMhHl � g KP]^KPQdnD�FHK°L�GMd � O�G¹RNMTGUD¸hHGULFHQbL}diO�Qb� � Q�RNPTDUKMLjFHK�KPhidiO�GUFHG Ý¦NPDUhVFHQSRNMTDUKPLjQbhHQbNPQbGUQbLYFHG�K��5DUa � RNPTG_DâXdK�þ ��Û Þ�eK�NPDUhVL�QbFHKPO!GUFHDU´�W�DUQ�LJDULFHGUFVDUL;K>��W�KMO�Qbg�KPhidnGUQbL � dnQba�QbcPGUFVDUL�hVTGUD�KPL}diTGUDkh � gkGkO�KMºUQbTGUD�FHK�ê�g � QÜdiDIW�KP» � KMhHD z

Û GUO!G�Q�hi�5KML}diQ�ºUG_O�D(abQbgkQdnK�X(þ � ´V]^DUQ2GUhHGUabQbL�GUFHD�hHG_L ã KM]^L z õ ÚUÚ ´ Ú á ø D(NPDUg�W�DUO}diGUg�KPhidnD�FHG(O!GUcPTGUD_´
	Z§h`Ð� l¬« 

§h` ð
® K x � ,yx à { K -® ¯±° ,bú³²)x - ®o¯±° { K�s´ ¦�µ¶ ê@÷@Ýªê`øiï ì Þ � Ý Ú z �U�_Þ

¯ L}diGJO�G_cPTGUD�L�KMO�QbGJQbº � GUaBG$�(L�KfDIabQ�g�QdnKfX(þ � ]^D_L�L�K��;eGUabQ�FHD_´`NMDUhid � FVDf�5KMO�Qb·HNPD � m¼L!K » � KfD��&GUabDUO;FHGO�G_cPTGUD²dnKMhHFHQbGIG���� Ú hVGIO!KPºUQbTGUD�FHK�g � QdnDkW�KP» � KPhVD�ê�K�ºUO!GUhHFHKfï ì õ ÚUÚ ø�z
« diQ�abQ�cMGUhHFHD°GjWHGUO!GUg�K>diO�QbcPG¹RNMTGUDmK ã M£´¹�5KMO�Qb·HNPD � m¼L�Kk» � K£D�a�Qbg�QÜdiK£X(þ � ´@FVGUFHD�W�KMa�G_L(KP» � G¹RNMTDUKPLXdKfþ ��Û ´2hHTGUDjeK¥��KPg FHKPL!NPO!QÜdiDfWVGUO�G²G_L�FHQbL}dnO!Q�� � QSRNMTDUKPLßFHK�º_aPe� DUhVL@WHGUO!G(GUL�WHO!KPL!KPhidnKML�KMhHKPO!ºUQbGUL z¥ý D_gG°·HhHGUabQ�FVGUFHKkFHKIFVKPL�KMhi�5DUa�5KMO � g ]^DUO!gkG_a�QbL�g�D$» � KkL�K�ç>G��;eGUabQbFHD$KMg¬dnD2FHG�G�O!KPºUQbTGUD°NPQbhHKPg�eGMdiQ�NMG$K

GUQbhHFHG�NPDUg � g a�Qbg�QÜdiKJX(þ � NPDUO!O�K>diD�WVGUO�G�G�FHQbL}diO�Qb� � Q�RNPTGUDkFHKkºUaPe� DUhHL�´�]^DUQ�WHO!DUW�DUL}diD � g�G�gkD2FHQm·HNMG¹RNPTGUDkhHGjK���WVO�KPL!L�TGUDJFHGjFHQbL}dnO!Q�� � QSRNMTGUDJFVK£ºUaPe� D_hHL zk�³¯ » z Ý Ú z á û Þ�]^DUQ@D_�pdnQbFHG�hHDjabQ�g�QdnK�X(þ ��z cdnKMO�g�DfFHK;æ¥DUO�hkFHGfK>��WHO!KPL�L!TGUD�Ý Ú z á û Þ�O�KMWHO�KML�KMhndiG�G�K>�HDUa � RNPTGUDIXdK�þ ��Û hHD�a�Qbg�QÜdiK�X(þ ��zHÛ DUO¦dnGUhidiDU´W�D&FHKMg�DUL�L � �VL}dnQd � Q�O�D£abQ�g�QdnK(X(þ � FHG£K��5DUa � RNMTGUDIXdKfþ ��Û K²GUQbhHFHG£NMDUhHL�QbFHKMO�GUO�NMDUO�O!K~RNPTD_KPL
FHK � hHQmdnG_O�QbKPFHGUFVK��G�FHQbL}diO�Qb� � Q�RNPTGUDIFHK�ºUaPe� DUhHL�O�KMGUabQ�cMGUhHFHDkDIL!KPº � Q�hidnKfWHO!D&NMKPFHQbg�KPhidnD õ Ú �8´ ÚUÚ ´ Ú á ø ´
ê@÷@Ýªê`øiï ì Þ ð ê@÷@Ýªê`øiï ì Þ õ ö Ò���Ý Ú �bá û Þ ø ù ê@÷ �ml á î n Ýªê`øiï ì Þ
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¯ L}diG�KP» � G5RNPTGUD�QbhHNMa � Qßê@÷ �ml á î n¥Ýªê`øPï
ì� Þ�NPD_gkD�NPDUhVFHQSRNMTGUD�QbhHQbNPQbGUa;WHGUO�G�G�FVQ�L¦dnO�Qb� � Q�RNPTG_D�FHK°ºUaPe� D_hHLK£FµeG�ê@÷ �ml á î n¥Ý ê`øiï
ìnÞ�NPDUg�D�DjWHO�Qbg�KPQbO�D�dnKMO�g�D�FHGjK>��WHG_hHL�TGUD�NMDUg¶O!KPabG¹RNPTGUDjG�� � z ÿ�D_O�hHKMNPK � g�GFHQbL}diO�Qb� � Q�RNPTGUD²FVK|ºUaPe� DUhHL/» � K eK�NPG_a�N � a�G_FHG � diQ�abQ�cMGUhHFHD�GULEKM» � G¹RNPTD_KPL@FVK|K>�HDUa � RNPTGUD�XdK�þ ��Û ´~NPDUO!O�QbºUQbFHGULW�DUOEKM]^KPQdnDUL@FHK � hVQÜdiGUO�QbKPFHG_FHK¥hHG�O�KPº_Q�TGUD�FHK|W�KP» � KMhHD¥ê z c e� adnQbg�DµdnKMO�g�D²FHG ¯ » z Ý Ú z �¹�MÞ`O�KPWVO�KPL!KPhidnGDIdiKPO�g�D�FVKJæ¥DUO!h�FHG�]PeD_O�g � a�G�FVK ü�� KMa�abKPO KJFHKML�NPO!K>�HK°G$K>�5D_a � RNMTGUDkXdK�þ ��Û hHD�a�Qbg�QÜdiKYX(þ � ´ßKeK¸L � �pdiO�GUQbFHD WHGUO�G K>��QdnGUO � g�GàF � WHabGàNPD_hndiGUºUKMg FHK�diKPO!gkD_L�FHK¸æ¥DUO!hH´£K¸GUQ�hVFHG � gkG NPDUO!O�K�dnGFHKML�NPO!QSRNMTGUDJFVD abQ�g�QdnK¤X(þ � ´(W�DUQbL°KML}diK�abQ�g�QdnK¤WHGUL!L�G G L!KPO°FHKPL!NPO!QÜdiDàW�KPabD O!KPL � aÜdiGUFHD DU�pdnQbFHD hHDabQ�g�QdnK�X(þ � FHGUFHDkW�KMa�G ¯ » z Ý Ú z�ö*ý Þ zÿ¹DUQHL � ºUKPO!Q�FHD õ ÚUÚ ø5� g WHO�D2NPKMFHQbgkKMhidnD L!Q�g�Qba�G_O�WVGUO�G(L!K
FVKPL�NMO�K��5KPOµGULßNPDUO!O�KURNPTDUKML�FVK � hHQÜdiGUO�QbKPFVGUFHKWHGUO!G�Gk] � h/RNPTGUDkFHK�KPL¦dnO � d � O!G ÷ ì ´VdnGUa�» � K�W�D&FVKPg�DUL;KPL!NPO�K��5KMO�D�L�KMº � QbhndiK�O!KPL � aÜdiGUFHD õ Ú_Ú ´ Ú á ø ´
÷ ì Ýªê`øiï ì Þ ð ÷ ì Ýªê`øiï ì Þ õ ö Ò���Ý Ú �ªáU©UÞ ø_w ÷ ì õy·�u ô � ø ù ÷ ì õ£¸ � îß±�¹ ø ø Ý Ú z � Ú Þ
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�
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� ð
ú §a` � ì ;
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¯±° { K�

Ú
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DUhHFVK(G£KP» � G¹RNMTGUD�GUNPQbg�GkW�DUL!L � Q�G_L�gkKML�g�GUL;NPG_O�GUN�dnKPO¼e� L¦dnQbNPGUL;K���QbFHKMhHNPQbGUFHGUL
WHGUO!G£G£FHQbL}dnO!Q�� � QSRNMTGUD�FHKºUaPe� DUhHL z
{ D�NPGUW¹e� d � a�D�á�GUhVGUa�QbL�G_O�KPg�DULID�WVO�D2NPKPL!L�D�X(O!KPabaÜm®�
GUh hHD�O!KP]^KPO!KPhHNMQ�G_a�FHK°O�KMW�D � L�D�FHD�G_aÜ�HD�K]^GUO!KPg�DUL � L�D£FHG�FVQ�L¦dnO�Qb� � Q�RNPTG_D£FHK�ºUaPe� DUhHLµNPDUO!O�QbºUQbFHG W�DUO|KM]^KPQdnDUL|FHK � hVQÜdiGUO�QbKPFHG_FHKP´�WVGUO�G�DU�pdnKMO � g�GWHO!KPFHQ�RNPTGUD¸WHGUO!G�G¤L�K~RNMTGUD¤FHK�N¼lHD2» � K°FVD¸WVO�D2NPKPL!L�D¤X>�ÔKPg NMDUa�QbL�TD_KPL rUr5zà¯ hidnTG_DU´;G ¯ » z Ý Ú z �5�MÞ¤eK

� diQ�abQ�cMGUFHG¸NPDUg�D¸G¤hHDUL�L!G�FVQ�L¦dnO�Qb� � Q�RNPTG_D�FHK�ºUaPe� DUhHL£KåeKjFHKMhHDUg�Q�hVGUFHG�FVK°FVQ�L¦dnO�Qb� � Q�RNPTG_D�FHG_FHG�W�KPabD]^DUO!gkG_a�QbL�g�DJFVK�Kfa�G � ��KMO}m ü�� KPababKPO z({ GJWHO�eDM��Q�g�GYL!K~RNMTGUDJGUhVGUa�QbL�G_gkD_L�DUL
KP]^KMQÜdiDUL�FVK GUadnGkFHKPhVL�QbFHGUFHKFHGUFVDUL²W�KPabGj]PeDUO�g � a�GjFVK ü�� KMa�abKPO!´�WVGUO�GYL!K£DU�pdiKPO � g�GjFHQbL}diO�Qb� � Q�RNPTGUD�WHG_O}d2�D_hHQ�NMGYh � NPabKPG_O(NPDUg¨dnGUQbL
KP]^KMQÜdiDUL z
 ��=§��! "$68,/<!021�# 9(,='�)!02':9(,/.(#&<!9('�9(,=.('õ%('�45'�+-,`0245<.¨B'©OA(P'�13%('�45'õ1:.ä?7(AB)>,/1

e¯ KPL!W�KMO�GUFHDf» � K
DULµKM]^KPQdnDUL�FHK;GUadnGfFHKPhVL�QbFHGUFHK
KPgõh�e� NMa�KMDUL õ�ý ´5©U´ Ú �M´ ý � ø dnKPhVlHGUg � g�G�ºUO�GUhVFHKQbh�Ñ � �KMhHNPQbG�hHG(FHK>diKPO!gkQbhHG¹RNMTGUD�FHDUL�O!KPL � aÜdiGUFHDUL�FVK¥NPDUabQbL�TDUKML�FHK;e� DUhVL�W�KML�GUFHD_L z¥{ DUL�L!DfQbhidnKMO�KPL!L�K;g�GUQbDUOKPL¦d�eG¤KPgÔKPL¦d � FVGUO£G�O�KMºUQ�TG_D�FHKjW�KP» � KPhVD�ê/´;D � L!K>ç>GU´�KML}diGUg�DUL£Q�hidiKPO�KML�L!GUFHDULkhHDUL�KM]^KPQdnDUL£FVKYGUadnGFHKMhHL�QbFHGUFHK z { DJWHO!D&NMKPL�L!DjX(Z\[$DIL�DUg��HO�KMGUg�KPhidnDåeKfDYO�KML � adnGUFVDYFHGJL � W�KPO�W�DUL!QSRNMTGUDjFHGUL
h � �5KMhHL(FHKWµeGUO¦dnDUhVL
FVKfFVQ�L¦dnQbhndiDUL;h � NPabKPDUhVL�abQ�ºUG_FHDUL�hHDkh;e� NPabKPD_´�hHG�FHQbO�K~RNMTGUDka�DUhVºUQÜd � FHQbhHGUab´Bh � g L�QbL}diKPg�GID_hHFHK
D(h�e� NMa�KMDfKML}d�eGfg � QdnD�O2eGUWVQ�FHD õ � ý*øbz|¯ L¦dnK;]^KPh/�D_gkKMhHD�eK¥L�QbºUhHQb·HNPGvdnQ�5DfL�DUg�KPhidiK
WVGUO�G�W�KP» � KPhVD;ê z CEGUQbLKP]^KMQÜdiDUL¥W�D&FVKPO�QbGUg¨NPO!Q�G_Oµg � QÜdiD£g�GUQ�LµFHKPhVL�QbFHGUFHK(WHG_O}d2�D_hHQ�NMG�h � NPabKPG_O¥FHD�» � K²KMg � g¨h � NPabKPDUh�abQÜ��O�K z
ý DUhid � FHDU´`WHO�Ds�5D2NPG_g � g�G � g�KPhidnDIhHDUL
KP]^KMQÜdiDUL�hHTG_DIabQ�hVKPGUO!KPL�KML�W�KPO!GUFHDUL�hHG�¤ ý X WVGUO�GIW�KM» � KPhHDê õ � ý ´ ÷Uû*ø ´&dnGUaB» � K�KML}dnKML�KM]^KPQdnDUL
W�D&FHKMg3O�KMF � cMQ�O;G�FHQbL}dnO!Q�� � QSRNMTGUDJWVGUO}d��DUhHQbNPGkh � NPabKPGUO z

� LkKP» � G¹RNMTDUKPLkFHK�K>�HDUa � RNPTGUD�XdK�þ ��Û WHO!K>�`�KPKMg � g O2eGUWVQ�FHD¸NPO!KPL!NPQbgkKMhidnD�hHG¤FHQbL}diO�Qb� � Q�RNPTGUD�FHKºUaPe� DUhHL
hHGYO!KPºUQbTGUDJFVK g � QÜdiDYW�KM» � KPhHD�ê zf¯ L}diGUL�KM» � G¹RNPTDUKML�hHTG_DkFVKPL�NMO�K��5KPg KP]^KMQÜdiDUL²FHK�GUaÜdiGJFHKMhHL�Qm
FHGUFVKP´BW�DUQ�L
]^DUO!GUg¬FHKMO�Q�&GUFHGUL
G�WHGUO}diQ�O;FHK�WHO!D&NMKPL!L�DUL
FHKfKPg�Q�L!L�TGUDIFHK�WµeGUO¦dnDUhHL z;¯ hidiO�K>diGUhidnDU´/FHG_FHDULK>��W�KPO!Q�g�KPhidiGUQ�L�O!KP]^KPO!KPhidnKML£G�WHO!D&NMKPL�L!DUL£FHKYKML�WHG_a�lHG_gkKMhidnD¤NPDUgÔL�QbL}diKPg�GUL£h � NMa�KMGUO�KML�´;W�D2FHKMg L!KPO
FHKML�NPO!QÜdiDUL²NMDUhHL�QbFHKMO�GUhHFVDMm¼L!K�GUW�KPhHGUL
DJG�ç � L}diK FHGUL�NPDUhVFHQSRNMTDUKPL�Q�hVQ�NMQ�GUQbL²FHGIK>�HDUa � RNPTGUDYXdKfþ ��Û�z`¯ L¦dnKWHO!D&NMKPFHQbg�KPhidnD(]^DUQ�WHO!DUW�DUL}diD²W�D_O ¯ L�èpDUabGU´@¬�DUa�lVQ�hHKMhH´H[HG_a�ºUG_FHD£Ý ¯ ¬�[HÞ!´ õ&ý*ø WHGUO!G�G�D_�pdnKMh/RNPTGUD�FHK � g�GWHGUO!GUg�K>diO�QbcPG¹RNMTGUD�h � NPabKPGUO z�ý DUhid � FHDU´BKML}dnGkWHGUO!GUg�K>diO�QbcPG¹RNMTGUD�hHTGUD¸eK � g�Gk��DUG�GUWHO!Ds��Qbg�G¹RNPTG_DkWVGUO�G�GO�KMºUQbTGUD�FVKkg � QdnD$W�KP» � KMhHDIê Kkº_O�GUhHFVKIï ì ´ � g�G��HKPck» � KIhHTG_DINMDUhHL�QbFHKMO�G$G°QbhndiKPO!G¹RNPTGUD°KkO�KPNMDUg²m�HQbhHG¹RNMTGUD�KPhidiO�K²WµeG_O}dnD_hHL z�� ��DUG�FHKPL!NPO�Q�RNPTG_DJFHDUL|FHGUFHDUL!´�G�WVGUO}diQ�OµFHD�Gpç � L¦dnK²FVGUL|NMDUhHFHQ�RNPTDUKML�QbhHQbNPQbGUQ�L!´QbhHFHQbNPG » � K
DULßKP]^KMQÜdiDUL�h � NPabKPGUO!KPL|D_�HL�KMO}�&GUFHDUL�hHDULßWHO!KPL!KPhidnKML¥K>��W�KPO�Qbg�KPhidnD_L�´�L!TGUDk�HGUL�QbNPG_gkKMhidnK�KM]^KPQmdnD_L�hHTGUDMmsW�KMO}d � O��HGMdiQÜ�HDUL z c LßFHG_FHDUL�K>��QbL}diKPhidnKML|WHGUO!G(G�O�KPº_Q�TGUD�FHK;L!DUg �HO!KPGUg�KMhndiDU´�L�TGUD�WHGUO!G�W�KM» � K>mhHDUL¹�&GUa�D_O�KPL@FHK¥ï;ìn´VW�DUO}diGUhidnD²hVTGUDMm¼W�KPO¦d � O!�HGMdiQÜ�HDUL z c LEKP]^KMQÜdiDUL�FHK¥G_aÜdiG�FHKMhHL�QbFHGUFHKfÝ¦O�KMNPDUg��HQ�hVG¹RNPTGUDkK
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QbhndiKPO!G¹RNPTGUDkWHGUO¦d2�DUhVQ�NMGUÞINMGUabN � abGUFHDULIG�WHG_O}dnQbO�FHG�]PeD_O�g � a�G�FVKCKfa�G � ��KMO}m ü�� KPababKPOJL!TGUD�NPDUhVL�QbFHKPO!GUFHDULKP]^KMQÜdiDUL;W � O!GUg�KPhidnKfW�KMO}d � O��HGvdnQ�5DUL!´ � gkG²�HKPcf» � K�D�abQ�g�QdnK�hHG�Q�hidiKPºUO!G¹RNPTGUDkKPg ô\� ´�� � ï;ì� ´�abQbgkQdnGkDQbhndiKPO¦�VG_a�DkFHK¥�&GUa�QbFHGUFVKfFVDI]^DUO!g�GUa�QbL�g�DkhHG�O�KMºUQ�TG_DkW�KPO¦d � O!�HGMdiQÜ�&G z
{ KML}dnG£L!K~RNMTGUDIFVKPL�NMO�K��5KPg�DUL � g�G�º_KPhHKMO�GUabQ�cMG¹RNPTG_D
�G�WHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD ¯ ¬�[H´�NMDUg¨G�·HhHG_a�QbFHGUFHK�FHK

QbhHNPa � QbO�hHKML}diG$WHGUO!GUg�K>diO�QbcPG¹RNMTGUDIKM]^KPQdnDULfFHK�GUadnG°FHKPhVL�QbFHGUFHKIFHGUFHDUL�W�KPabD�]^D_O�g�GUabQ�L!gkD�FHKEK�abG � ��KPO¦m
ü�� KMa�abKPO z�Û GUO!GYKPL¦dnK£FHKML�KPhi�HDUaÜ��Qbg�KPhidnD�GUWHO�KML�KMhndiGUg�DUL(GUL²WVO�QbhHNPQbWHGUQbL(NPGUO!GUN>diKPO¼e� L¦dnQbNPGUL(FHGJWHGUO�G_gkK�mdnO!Q�cMG¹RNPTG_D z
º ��$è�� �() $ Ïu» �m¼½ �����h�¾À¿

� WHGUO!GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬f[ õ�ý ´µ© ø O�KPG_a�QbcPG � gÔGpç � L¦dnKYº_a�DU�VGUaµG_DUL FHG_FHDUL�FHKJK>��W�KMO�Qbg�KPhidnD¤NPD_gGUa�5D�·p��DU´ � diQ�abQ�cMGUhHFHDfG(K>�HDUa � RNPTGUDIXdK�þ ��Û ´VD � L!K>ç>GU´¹NMDUhHL�QbFHKMO�GfGfFVQ�h/�G_gkQbNPGfFHK�KMgkQbL�L!TGUDJWVGUO}d��DUhHQbNPGL�KMg NPDUhHL!Q�FVKPO�G_O KP]^KMQÜdiDUL FVKIO!KPNPD_g �HQbhHG¹RNMTGUD z�� L NMDUhHFHQ�RNPTDUKML�QbhHQbNPQbGUQbL L�TG_DkG�ç � L}diGUFHGUL�WHGUO�G�FHKPL!NPO!K>m�5KMO�D_LfFVGUFHDUL�FHK�WHO!D&NMKPL�L!DULfX(Z\[�KMgëNPDUabQbL�TDUKML�o¦±õK�WHO�D2NPKML�L�D_L X>��KPg NPD_a�QbL�TDUKML r ± z c L!KPº � QbhidnKWHO!D&NMKPFHQbg�KPhidnDYWVGUO�G�FHK�dnKPO!g�Q�hHG_O�DUL;KP]^KMQÜdiDUL
h � NPabKPGUO!KPL�hVGUL�FVQ�L¦dnO�Qb� � Q�RNPTD_KPL�WVGUO}d��DUhHQbNPGULIeK�O�KPG_a�QbcPGUFVDU®WHO!Q�g�KPQbO�G_gkKMhidnK�FHK>diKPO!gkQbhHGMmsL�K(G£WHG_O}dnQbO|FVDUL¥K>��W�KPO!Q�g�KPhidiDUL � gkG£FVQ�L¦dnO�Qb� � Q�RNPTG_D£G � g�G£NPKPO¦dnG£KML�NPG_a�GQbhHQ�NMQ�G_aßï ì� Ý}G�KPL!NPDUablHG$FVG°FVQ�L¦dnO�Qb� � Q�RNPTG_D$FHK�KPhidiO�GUFHG_´�KMg WHO�QbhHNne� WHQbDU´�FHK>diKPO!gkQbhHG°D�KM]^KPQdnD°h � NPabKPGUO!´W�DUQ�L�DI�&GUabDUO FHK�ê-eKJ·p��DU´ � g�GI�HKPcj» � KYG_L KP» � G5RNPTDUKML£XdK�þ ��Û K��5DUa � KPg hHGI�&GUO!Q8eGM�HKPa|ï
ìiÞ z c LO�KML � adnG_FHDUL�K>��W�KPO�Qbg�KPhidnG_Q�L � dnQbabQ�cMGUFHDUL�W�KPabG°WVGUO�GUg�K�dnO�QbcPG5RNPTGUD ¯ ¬f[V´�WHGUO!GjG°O!KPºUQbTGUD�FHK£W�KP» � KMhHDkêÝªê
	õ�M��¡_ìMÞ�´BKML}dnTG_DIh � g�GkO�KPº_Q�TGUD�FHK�W�KP» � KMhHDYï;ìn´�W�DUO}diGUhidnDkh � gkGkO�KMºUQbTGUD�hHTGUDMmsW�KMO}d � O��HGMdiQÜ�&G z
Û D2FHKPg�DUL
KPL!» � KPg�GMdiQ�cMGUO�D�WHO!D&NMKPFHQbg�KPhidnDIO�KPG_a�QbcPGUFVDIW�KPabG�WHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD ¯ ¬�[H®
� z æ¥G_L�KPG_FHD(hHDUL�O!KPL � aÜdiGUFHDUL�K���W�KPO!Q�g�KMhndiGUQbL�WVGUO�G(D(WHO!D&NMKPL!L�D�X(Z\[H´VFVK>dnKMO�g�QbhHGUg � g �&GUabDUO@WHG_O�GG�O�G_cPTGUD E î^ K Ý ê`øiï ì� Þ ð ÷�îì�� ÷ �ì z
Ú z�� O�G_cPTGUD E î^ K Ý ê`øiï ì� Þ�eK�FHKMNPDUg�W�DUL}diG$KPg WVGUO}diKkFVK��&GUa¦�KPhHNMQ�G E î Ýªê`øiï ì� Þ�KkgkG_O E î\ Ýªê`øPï ì� Þ!´��QbhHN � abGUhHFVDJG�O�GUcMTGUD E î Ýªê`øiï;ì� Þ;NPDUg¬GkNMDUhHL!KPO}�&G¹RNMTGUDkFHDIh�e� gkKMO�D��HGUO!QS�D_hHQ�NMDU´BFHG�]^DUO!gkG

ú� §iê õ x  Ý ê`øiï ì� Þ ù §  Ýªê`øiï ì� Þ ø E î Ýªê`øiï ì� Þ ð
ú� §iê õ x  Ý ê`øiï ì� Þ ù §  Ýªê`øiï ì� Þ ø ð á~�ßÝ Ú z � ö Þ

á z�� O�GUcMTGUD�WHGUO!G�FHQbL}diO�Qb� � Q�RNPTGUD�FHK²º_aPe� DUhVL E î� Ýªê`øiï ì� Þ eKµ��QbhHN � a�GUFVG£G�WHGUO¦dnQbO¥FHG�NMDUhHL�KMO}�&G¹RNMTGUD£FHKg�DUg�KPhid � g�´`FVKP·HhHQbhHFHD
E î� Ýªê`øiï ì ð � î Ýªê`øiï ì Þ � � � Ýªê`øPï ì Þ Ý Ú z �U�_Þ

W�DUO}diGUhidnD�K>��QbºUK>msL�Kf» � KP´
� ð

ú� §nê
ê � � Ýªê`øPï ì� Þ E î� Ý ê`øiï ì� Þ ù õ x  Ý ê`øiï ì� Þ ù §  Ý ê`øiï ì� Þ ø E î Ýªê`øiï ì� Þ
ù Ú õ Ôx Ý ê`øiï ì� Þ ù Ô§�Ýªê`øiï ì� Þ ù I Ý ê`øiï ì� Þ ø E î\ Ý ê`øiï ì� Þ � Ý Ú z � û Þ
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ý DUhid � FHDU´�L�DUg�KMhndiK�D��Be� hHN � abD FHK
NPDUhVL�KPO¦�&G¹RNPTGUD�FHK
gkD_gkKMhid � g¨hHTGUDfFHK�dnKPO!g�Q�hHG G�O!GUcPTGUD E î� z« gkG°NPD_hHFHQ�RNPTGUD�Q�hHQbNPQbGUa���Q�hVN � abG$G°O�GUcMTGUD�WHGUO!G�ºUaPe� DUhHL�FHG°L�KMº � QbhidnKJg�GUhVKPQbO�GU´�WHGUO!G£�&GUabDUO!KPLFHK�ê�g � QdnDfW�KM» � KPhHDUL!´�W�D&FVKPg�DULßGUWHO!D¼��Qbg�GUO E î� Ýªê`øPï ì� Þß� E î^ K Ýªê`øiï ì� Þ z¥¯ L¦dnGfGUWHO�Ds��QbgkG5RNPTGUDW�D&FVK²L�KMO¥NPDUhVL�QbFHKPO!GUFHG�WHGUO!G�dnD2FHDUL|D_LE�&GUa�D_O�KPL�FVK|ê/´�NPD_hnd � FHD��HKPO�Qb·HNMGMm¼L!Kf» � K(WVGUO�G�º_O�GUhHFVKPLh�e� NMa�KMDUL�Ý ± ð Ú � ý Þ�GUabº � g�G�» � GUhidnQbFHGUFHK�FHK;gkD_gkKMhid � g eK;W�KMO�FHQbFHG z|Û DUO¦dnGUhidnD_´�G�NPD_hHL�KMO}�&GMmRNMTGUD£FHK(g�DUg�KPhid � g¬K>��QbºUK�» � K � g-ºUO�GUhVFHK(GUhidnQm¼L!DUg �HO!KPGUg�KMhndiDID2NPD_O�O�G hHG£FHQbL}dnO!Q�� � QSRNMTGUD�FHKºUaPe� DUhHL z�� WHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD ¯ ¬f[àKPL�W�KPO!G�KM]^KPQdnDULIL�QbgkQbabGUO�KML��GULkFHQ�L¦dnO!Q�� � QSRNMTDUKPLYFVK�» � GUO!è�L�´D2NPDUO!O�GUg:hHG�FHQbL}dnO!Q�� � QSRNMTGUDJFVKfº_aPe� DUhVL�WHGUO�G�ºUO!GUhHFHK�ê z
öUz C`D&FVG£G�FHKPW�KPhVF��KPhHNMQ�GkhHG��&GUO!Q8eGM�HKPaVê¸K(hHD£h�e� gkKMO�D�FVK(h � NPabKPDUhHL;hHD£h�e� NPabKPD£KPL¦d�eG£WHG_O�GUg�K>diO�QmcMGUFHG�KPg ] � hBRNPTDUKML
FVQÜ��QbFHQ�FVGUL�W�DUO;O�KMºUQbTDUKPL;KPg¬» � K�DUL�KM]^KPQdnDUL
h � NPabKPG_O�KPL
D2NPDUO!O�KPg z
� z�� K>�HDUa � RNPTGUD�XdK�þ ��Û FHGUL`FHQbL}dnO!Q�� � QSRNMTDUKPLEWHGUO¦d2�DUhHQbNPG_LEh � NMa�KMGUO�KML�eKßKP]^K�d � GUFVG�abK>�&GUhHFHD�KPg�NMDUhidnG
DUL��Be� hHN � abDUL
FHK�NPDUhVL�KPO¦�&G¹RNPTGUDkFHK�g�DUg�KPhid � g Kfh�e� gkKMO�Dk�HGUO!QS�DUhVQ�NMD z

ûUz�� WHGUO}diQ�O�FHDUL�O!KPL � aÜdiGUFHDUL$K>��W�KMO�Qbg�KPhidnGUQbL¤WHGUO!G D WHO!D&NMKPL�L!DéX�� FHK>diKPO!gkQbhHGUg GUL$O!GUcPTD_KPL
E î\ Ýªê`øiï;ì� Þ�K E î Ýªê`øiï;ì� Þ�´BWVGUO�G � g�GkFHQ�L¦dnQbhidnGkO�KPº_Q�TGUD�hHDkWHabGUhHD(êHm8ï;ì z

ý DUg¶KML}diKkWVO�D2NPKPFVQ�g�KPhidiD�G�WHGUO!GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬f[¤DU��d5eKPg � g�GjO�GUcMTGUD�WHGUO�GjG_L(FHQ�L¦dnO!Q�� � QSRNMTDUKPLWHGUO¦d2�DUhVQ�NMGULY» � K�FHKMW�KMhHFHK�FHD�h;e� g�KPO�D�FHK$h � NMa�KMDUhHL�±�´�FHK�ï ì Kkê/´fQbg�W�D_hHFHD�NMDUhHL�KMO}�&G¹RNMTGUDâFHKh�e� g�KPO!D��HGUO�Q��DUhHQbNPDkK�NPDUhVL�KPO¦�&G¹RNPTGUDkFHK�g�DUg�KPhid � g z
Á �(� ½u$ Ï ¼½ ��&� Ð �1'%� $è��Â Ïu» �&�Í�~�Í� �E�1f¨� Ï ) � �E'qÃ ½&Â � ��$ �(�

� WHG_O�GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬�[ FVKPL�NMO�K��5K¤DULJFVGUFHDULIWHGUO�G�GUa�5D�h � NMa�KMGUOY·p��D�GMdiO�Gs�|eKPLYFVG�K>�HDUa � RNPTGUDXdKfþ ��Û NMDUgëNPD_hHFHQ�RNPTDUKML�QbhHQbNPQbGUQ�LfFHK���QbFHGUg�KMhndiKJGpç � L}dnG_FHGUL z c L�O�KML � adnGUFVDUL�K���W�KMO�QbgkKMhidnGUQbL WHG_O�GG�O!KPºUQbTGUD�FHKJW�KP» � KMhHDYê KPL¦dnTGUDkh � g�G�O�KMºUQ�TG_DkhVTGUDMm¼W�KPO¦d � O!�HGMdiQÜ�&GU´µW�DUO¦dnGUhidiDU´|KML�W�KPO�Gvm¼L�KJ» � KYhHKPL¦dnGO�KMºUQbTGUD�FHKJW�KP» � KMhHDJêéKM]^KPQdnDUL�FHKIG_aÜdiG$FHKMhHL�QbFHGUFHKJFHKIW�eGUO}diDUhHLfhHTGUD�KPL¦dnK>ç>G_gÔL!KPhHFVD�NPDUhVL�QbFHKPO!GUFHDUL
W�KPabD�Gpç � L¦dnKYhHG_L NPD_hHFHQ�RNPTDUKML�QbhHQbNPQbGUQ�L FHG�WHGUO!GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬�[ z�Û DUO D � dnO!D$abGUFHDU´|hHG�]^DUO!gkG_a�QbL�g�D
Kfa�G � ��KMO}m ü$� KPaba�KMO�´/DUL;KP]^KMQÜdiDUL
FHK�GUaÜdiGIFVKPhHL!Q�FHG_FHK L!TGUD�Q�g�W�DUO}diGUhidnKPL
WHGUO!GIO!KPºUQbTGUD�NPQbhHKMgâeGvdnQbNPGJD_hHFHKê	¬�M�~¡_ì�K�ï;ì��¬��KfK�M ¡_ìn´`W�DUO¦dnGUhidiDJFHKML�NPO!K>�HKPhHFHD°KP]^KMQÜdiDUL�W�KPO¦d � O!�HGMdiQÜ�HDUL z�¯ hidnTG_DU´EGJWHGUO�G_gkK�mdnO!Q�cMG¹RNPTG_D ¯ ¬�[H´�hHTGUD�KPL¦d�eG²QbhHNMa � QbhHFHD_´HW�KMa�D�gkKMhHDULEFHKPhidnO!D²FHDUL`abQ�g�QdnKPL@KPL}diGU��KPabKPNPQbFHDUL@hHD²]^DUO!gkG_a�QbL�g�D
Kfa�G � ��KMO}m ü$� KPaba�KMO�´BKM]^KPQdnDUL
W�KMO}d � O��HGvdnQ�5DUL;FHKfGUadnG�FHKPhVL�QbFHGUFHK z

{ G�dnKMhidnGMdiQÜ�&GjFHK£DU��dnKPO � gkGjWVGUO�GUg�K�dnO�QbcPG5RNPTGUD�» � K£abK>�5K�KMg¶NPD_hndiG�DUL²KP]^KMQÜdiDUL(h � NPabKPG_O�KPLfhHTGUDvmW�KPO}d � O��VGMdnQ�5DUL!´�GUhVGUa�QbL�G_FHD�W�KPabG WHGUO!GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬�[YK�GUQ�hVFHG KM]^KPQdnDULµW�KMO}d � O��HGMdiQÜ�HD£FHK�G_aÜdiG FHKMhpmL�QbFHGUFVKkFVK£WµeGUO}diDUhHL!´�]^DUQ@WHO!DUW�DUL}diD°W�DUO � 	 GUabGU´ ��z þ z KÓKfDUh/RNPG_aÜ�HKPL�´ M zEÛ�zeõ&ý*ö*ø@� g�G°g�D2FHQb·HNPG¹RNMTGUDFHG�FHQbL}diO�Qb� � Q�RNPTGUDIFHK�ºUaPe� D_hHL�´�FVGUFHGkW�KMa�G�]PeDUO!g � abGIFVK�KfabG � ��KPO}m ü�� KMa�abKPO;FHGkL�KMº � QbhndiK�g�GUhVKPQbO�GU®
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DUhHFVK¥ê@÷ Ä/Å \î Ý ê`øiï;ìnÞ ð E î� �Yê@÷ � Ýªê`øiï;ìnÞ z�ý D_g¬O�KMa�G5RNPTGUDkGUD£O�G_Q�D£h � NMa�KMGUO E î � diQ�abQ�cMD � msL�K�G�WHGUO�Gvmg�K>diO�QbcPG¹RNMTGUD E ìî ð ì 2 Ý û � û ± ú³² ¢nÞ�ìP´ � diQ�abQbcPGUFHG;hHG ã KP] z�õ Ú � ø hHD;]^DUO�g�GUabQbL�g�D;FHK�K�abG � ��KPO¦m ü�� KMa�abKPO/WHG_O�GDU�pdiKPh/RNMTGUDkFHGUL;FHQbL}dnO!Q�� � QSRNMTDUKPL�WHGUO¦d2�DUhHQbNPG_L�hHDkh�e� NMa�KMD z X(K�]^DUO!g�GIL!KPg�KPablHGUhidnK GUDUL;O�KML � adnGUFVDUL�D_�pdnQmFHDULµhHG ã KP] z õ Ú � ø ´�KPL¦dnK�WVO�D2NPKPFVQ�g�KPhidiD¤eK�KM» � QÜ�&GUabKPhidnK�G L � �HL}diQÜd � Q�O|D h�e� NMa�KMD FHG�K>�5D_a � RNMTGUDkXdK�þ ��ÛhHD�abQ�g�QdnKjX(þ � W�KPabD¤h;e� NPabKPD�NMDUg�WHa�K�dnD¤FHKML}dnG¤K��5DUa � RNPTG_D z � a!eKPg FHQ�L!L�DU´
W�DUO�QbhHNPa � QbO£G�WHGUO�G_gkK�mdnO!Q�cMG¹RNPTG_D ¯ ¬�[$hHDfdnKPO!g�DYFHK æ|DUO�hH´`KPL¦dnTGUDkL�KMhHFHDYFVKPL�NMO�QdnDUL�DUL�FHG_FHDUL�FVK K>��W�KPO!Q�g�KPhidiDUL(h � NPabKPGUO!KPLNPD_g³GUa�5D ·���D z¥¯ hndiK>diGUhidnDU´�G�L!KPWHG_O�G¹RNMTGUDIKMhidnO�K
O�KMºUQbTDUKPL;W�KPO}d � O��VGMdnQ�&GULµK;hHTG_DMm¼W�KPO¦d � O!�HGMdnQ�&GULßhHTGUD�eKFHKM·HhHQbFHG NPD_g K���GMdnQbFHTGUDU´�KMhndiTGUDkW�D2FHKPg�DUL�KPg GUabº � g W�DUhidnDàKML}diGUO$NMDUhHL�QbFHKMO�GUhHFVD � g�GàL � W�KMO}mW�DUL�Q�RNPTGUDkFHK�KP]^KMQÜdiDUL;FHKPL!NPO!QÜdiDUL�W�KPabGkWHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD ¯ ¬�[�K(W�KPabG � K z
� WHGUO¦dnQbO�FHKPL!L�KfWHO�D2NPKMFHQ�g�KMhndiDU´BDU�pdiKPg�DUL � g�G�FHQbL}dnO!Q�� � QSRNMTGUDkFHK(ºUaPe� DUhHL�NPD_g¬KP]^KMQÜdiDUL;h � NPabKPGUO!KPL» � K;a�K��&GfKMg NMDUhHL�QbFHKMO�G¹RNMTGUD�KM]^KPQdnDUL�FVK�L�DUg��HO�KMGUg�KPhidnD�NPGUabN � abGUFHD_L�GvdnO�Gs�µeKPL�FVG�¤ ý X W�KMO}d � O��HGvdnQ�VG z

Û D2FHKMgkD_L�GUhHGUabQbL�GUOfD�NPD_gkW�DUO¦dnGUg�KPhidiD�FHG$O!GUcPTG_D$KJNMDUg�WHGUO!GUO GUL�WHO�KMFHQ�RNPTDUKML�FHG$WVGUO�GUg�K�dnO�QbcPG5RNPTGUD
¯ ¬�[�K�FHG�FHKML�NPO!QSRNMTGUDJº_KPhHKMO�GUabQ�cMGUFHG � K z
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{ G°ÿ�Qbº z Ý Ú z áUÞ(G_W�KML�KPhidiGUg�DUL D�NPD_gkW�DUO¦dnGUg�KPhidiD�FHG�O!GUcPTGUD E î� ð x � 7x � M WHGUO!G�FHDUQbL��&GUabDUO!KPL�FHK
��Q�O¦d � G_a�QbFHGUFHK£Ý ï;ì ð Ú z Ú ��K��M�{KfK�M�ìnÞ z c L¥O!KPL � aÜdiGUFHDUL¥D_�pdnQbFHDULµhHG ã KP] z õ&ý*ö²ø L�TGUD N¼lHGUg�GUFHDUL|GU» � Q
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FHK � K�´`W�D_O�L!Q�g�WHabQ�NMQ�FVGUFHK z Û D2FHKPg�DULµ�HKPO!Q�·HNMGUO(» � KP´EWHGUO!G � g�GYO!KPºUQbTGUDYFHK
êÍÌ¬�M��¡_ìi´EhHTGUDIK>��Q�L¦dnK
FHQb]^KPO!KPh/RNMG�L�QbºUhHQb·HNPGvdnQ�VG�KPhidnO!K$DULk]^DUO�g�GUabQbL�g�DUL z=Û DUO_eKMgk´(WVGUO�G � g�G�O�KMºUQ�TG_D�FHK�g � QdnD�W�KM» � KPhHD�&GUabDUOµFVKµê¤G FVQ�]^KMO�KPhBRNPG�diDUO�hHGvm¼L�K�L�QbºUhHQb·HNPGvdnQ�VG_´�FHK���QbFHD�G_DUL|KM]^KPQdnDULµFHK�GUadnG�FHKPhVL�QbFHGUFHK²abK>�&GUFVDUL|KMg
NPD_hndiG�hHG�WHGUO�G_gkK�dnO!Q�cMG¹RNPTGUD � K z�� Q�F�eKPQbG�NMKPhidnO!GUa�FHKPL¦dnK�WHO!D&NMKPFHQbg�KPhidnDàeK£FHK�L � �HL¦dnQd � diQ�O�D�abQ�g�QdnKX(þ � FVGUL�WHO!KPFHQ�RNPTD_KPL²O!KPGUabQ�cMGUFHGUL�NPDUg�GUL
KP» � G¹RNMTDUKPL(FVK K>�HDUa � RNPTGUDJXdK�þ ��Û ´/K GUQbhHFHGYNMDUhHL!Q�FHKMO�GUO�DULKP]^KMQÜdiDUL�FHK�GUadnG£FHKMhHL�QbFHGUFVK z
ý DUhid � FHD_´BD£W�DUhidiDk] � hHFHGUg�KPhidiGUa�FHKML}dnGkFHKML�NPO!QSRNMTGUD�eK(NMDUhHL!Q�FHKMO�GUO�G_a!eKMgFHK¥KM]^KPQdnDUL@hHTGUDMmsW�KMO}d � O��HGMdiQÜ�HDUL�QbhHNPa � e� FHDUL�W�KPabG(WHGUO!GUg�K>dnO!Q�cMG¹RNPTG_D ¯ ¬�[H´VD_L�KP]^KMQÜdiDUL�FHK¥G_aÜdiG²FHKPhVL�QbFHGUFHKNPG_a�N � a�G_FHDUL
W�KMa�G�¤ ý X W�KPO¦d � O!�HGMdnQ�&G�GMdnO!G¼�µeKML�FHD�]^DUO!g�GUa�QbL�g�DkFHK�K�abG � ��KPO¦m ü�� KPaba�KMO z

« g WHO�D2NPKMFHQ�g�KMhndiD L!Q�g�Qba�GUO�W�D2FHK�L�KMO�O�KPG_a�QbcPGUFVD�G(·Hg FHK;DU�pdiKPO�G�] � h/RNMTGUD�FHK�KPL¦dnO � d � O!G�h � NMa�KMGUOWHGUO!G�DkWVO�D2NPKPL!L�DIX(Z\[ ÷ îì ´VdnGUa�» � KfW�D&FHKMg�DUL;KPL�NMO�K��5KPO õ�ý²ö²ø ´
÷ îì Ý ê`øiï ì Þ ð Ý�� � ±�Þ ÷ îì Ýªê`øiï ì Þ õ ö Òp� Ý Ú �ªáU©UÞ ø ù ÷ îì Ýªê`øiï ì Þ õ¯ ¬�[ ø~w ÷ îì Ý ê`øiï ì Þ õ ö Òp� Ý Ú �b�Uá_Þ ø øUÝ Ú z � ý Þ

c NMDUg�W�DUO¦dnGUg�KMhndiD$FHG°O�G_cPTGUD°WHGUO!G�G°] � h/RNMTGUD�FVKIKML}dnO � d � O�G$h � NMa�KMGUO7�_h � NPabKPDUhäeK�GUWHO!KPL!KPhidnGUFVD�hHG
ÿ�Qbº z Ý Ú z�ö Þ z c NPDUg�W�DUO}diGUg�KPhidnDàeKIL!Q�g�Qba�GUO��G°O�GUcMTGUD$WHG_O�G°FHQ�L¦dnO!Q�� � RNPTGUD�FHKIº_aPe� DUhVL�´�W�DUO_eKPg¬diKPg�DUL
g�KPhHD_LIGUhidiQÜmsL�DUg��HO�KMGUg�KPhidnD�WVGUO�G¸G�] � h/RNPTGUDkFHK°KPL¦dnO � d � O!G z � WHGUO!GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬�[àNMDUhHL!Q�FHKMO�G
� gõNMDUg�W�DUO¦dnGUg�KMhndiD�WHGUO!G�G�O�GUcMTGUD E � L!Q�g�Qba�GUOµG�O!GUcPTG_D E ^ 7K ´�NMDUhid � FVD�hHTGUD²dnKMg�DULµO!KPL � aÜdiGUFHDULµK>��mW�KPO�Qbg�KPhidnG_Q�Lµ» � K�W�KPO�g�QdnGUgõFVK>dnKMO�g�QbhHGUO|GfFHQbL}diO�Qb� � Q�RNPTGUDIFHK�º_aPe� DUhVL�hVG O�KMºUQbTGUD�FHK�ê�Q�hidnKMO�g�KPFVQ8eGUO!Q�DKJº_O�GUhHFVK z�Û KPabG�NPDUhVL�KPO¦�&G¹RNPTGUDIFHKJg�DUg�KMhnd � g�´ � g gkG_Q�DUO�GUhidnQm¼L!DUg �HO!KPGUg�KMhndiD eKJQbgkW�DUL¦dnD�WHG_O�G
GJFVQ�L¦dnO�Qb� � Q�RNPTG_DIFHK�ºUaPe� DUhHL
hHGJWHG_O�GUg�K>diO�QbcPG¹RNMTGUD ¯ ¬f[ zEÛ GUO�GIGJ] � h/RNMTGUDkFHK�KML}diO � d � O�GU´¹dnKMgkD_L�FHG_FHDULWHGUO!G�êâQbhidnKMO�g�KPFHQbGUO!Q�DYKfºUO!GUhHFHKM´EW�DUO}diGUhidnDU´/DkGUhidnQm¼L!DUg �HO!KPGUg�KMhndiDjhHGJ] � h/RNPTGUD�FHK�KPL¦dnO � d � O!GJKPL¦d�eG�HGUL!KPGUFVDIKMg3K>��W�KPO�Qbg�KPhidnD_L z

c ]^D_O�g�GUabQ�L!gkD ¯ ¬�[ Q�hHNMa � Q²GâNPDUhVL�KPO¦�&G¹RNPTGUDåFHK�g�DUg�KMhnd � g z3¯ L}diG WVO�DUWHO!Q�KMFHGUFHKéeKJ��QbDUabGUFHGNPD_hHL�QbFHKPO!GUhHFHD�DUL(KM]^KPQdnDUL(FVK�GUadnGjFHKML�QbFHGUFHK�FHGUFVDUL²W�KPabGjKP» � G¹RNMTGUD�FHK K�abG � ��KPO¦m ü�� KPaba�KMO z�¯ g ��DUO�GKPL¦dnG���QbDUabG¹RNPTGUDkD2NPDUO!O�GU´�G�» � GUhidnQbFHGUFVK�FHK$g�DUg�KMhnd � g W�KMO�FHQbFHD�hHG�O�KMºUO�G�FHK$L!DUg�G�FHK°gkD_gkKMhpm
d � g eK�FHK�GUWHO!Ds��Qbg�GUFHGUg�KMhndiK ö e õ�ý*ö²ø�z³� WHO�KMD&N � WHG¹RNMTGUDâhHKML}dnKJdiO�GU�VGUa�lVDU´(KPL¦d�eGâKPg KPL¦d � FVGUOYGO�KMºUQbTGUDâFHK¤W�KM» � KPhHD¤ê z ¤ � G_a�» � KMO°O!KPºUO!GåGUFHQbNPQbDUhHGUa²Qbg�W�D_hHFHDåNPDUhVL�KPO¦�&G¹RNPTGUDkFHK�g�DUg�KPhid � g hHG
ºUKMhHKPO!GUa�QbcPG5RNPTGUDkFHDUL(KM]^KPQdnDUL�FHK�GUadnGjFHKMhHL�QbFHGUFVKP´�O�K/ÑVK>dnQbO�QbG°h � g¶G � g�KMhndiD�FVD°G_hndiQÜmsL�DUg��HO�KMGUg�KPhidnDhHGULjO!GUcPTD_KPL;WHGUO!GâºUaPe� D_hHLJK�] � hBRNPTGUDkFHK�KML}dnO � d � O�G z-Û DUO¦dnGUhidiDU´�WVGUO�GâO!KPºUQbTGUD�FHK�W�KP» � KPhVD¸ê�KPL¦dnG
��Q�D_a�G¹RNMTGUDkhHTGUD�GUWHO!KPL�KMhidnGJWVO�DU�HabKPg�GUL z

� d5eKkD$g�DUg�KPhidiD$KPL¦dnGUg�DUL;dnO!GMdnGUhVFHD�NMDUgëG�FHQ�L¦dnO!Q�� � QSRNMTGUD$FHKkºUaPe� DUhHL�KkNPDUg G°] � h/RNMTGUD�FVKIKML}mdnO � d � O�G°h � NPabKPGUO!´|NPD_hnd � FHDU´µWHGUO!G�O!KPGUabQ�cMGUO � g�G�WHO!KPFHQ�RNPTG_D$WHGUO!G$G°L�KURNPTGUD�FHKIN¼lVD&» � KkFHD$WVO�D2NPKPL!L�DX(O�KMa�am¨�
G_h WHO!KPNPQbL�G_gkD_L�hHG²O�KMGUabQ�FHG_FHK¥FHK � g�G²FHQbL}dnO!Q�� � QSRNMTGUD(FHK¥» � G_O�è�L z¥ý D_g G�·HhHGUabQ�FVGUFHK¥FHK|DU�pdnKMO
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�-�)������/����	���XEV,���!���	������������3E��XíX�hv?° ã yA�*5
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ÿ.ð\ô ñò<åã&æ©ë&æ2î�ãVû�ãVô�±aæDë&æ©ëVì ç<æ&õwæ > �Â+ >�@ ãRð û
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�����s���H�����A�Wc Á g�p��������,A�*�����W�������
/�����=>/���0��!�������������)�����U0��!���u��������-E������*� > �	+ >A@ ��������/�����=>���U0��!�������u�����������/��õI º : iV��5 ² �����/����W�	���A�)���#,���/��-����U0��!���T�)���#��=>��,9����	���r���R�/��*�U0��!���W������_����),A���T���������*����������#���T���?��T��������,������)��k
���*�����������	���^/�� �V��2'/������·EH�������������*�»�hE)����,�g��EF���%I´� L�N OfÅ 5 Q ������s=>���*�	���A,������»�XiV,��-��W/����
�����V�����V����)��,��S�)�m����,A�p"�k������)��������<EH�������mg���Xi'����_g� �������¶�������*���������¶�����XiV�
���*,A����������u�����*��/
��,�D���, : �������W�����
�����)�S�)�W���_�������s�s������������������5 Q �s���H�����A�s��� 2'/������!����k3������S"Û�����)�����*������
�]����D�,A!���»���)���r��������r�]��������������*�U0��!���q���]��,��-��*,A.)/�,Ä0��!���q�)�WD���g/����)�S�)�]�'/����A������5Õb�����jE+g���^���
���+g���A,����<���������)����k
����/�E)���A���C�
�H���(EH����,����C����"%º<�Ð� 2 LRN`c@�a6uº�k
�������<���������*���%�*��,����;���*�H�)/� ����
����������0��!�����;����,��+,���������������.-Þ,�D�5\�P��5������*k
�
��,��ë��������+/��M��,��-������`����,��+�)�����*��5dY(�M�������*���;�Ug������/������
���*�����������	���³�	EH��������"%ºm�Ñ�Kc@�a6uº�k+�����)�����*���������h����� �����/��)���`��������,A ��������@����.��*�m�K=>/)��0��!���^���
������*/t�/��*�#,������A/��*,?EH� � º ���*/��	�����*,?EH�����hv9°�±�y�5b �A,������»�_g���A,����]�����*�����*�V�������W���»�
g������/����]���»���ä0��!���]���s�����H2'/��s���s��,��
���A�»��������,������������)�q�
�XE�����/�0��!���rÚuc�{�b ² �������*!���W�-�*���é�������*�ä0��!�����\���`/)��,?�����,����)�������*5me\����/�������u����,���������/��9����)���\����=>�a8
������8����+������,A����,�=>������������
E)���A���*�����������3���)����������a�����"�5�63����, : ����������2'/��;�<��=>��,9��<���;/)��,?�����,����)�����
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¹ º= ÃéL�c��X6 º 5 Q ���*���r���*�������r���³������*�����»g�`�������r�V����¹ = �M}�� > 5 ² ���-��������kÞ�)�����p����,��������;EH��8
�������������+�����)�����U0��!���h� > Â N å x~Ò w ����.���������
E)���A���*�������%¹Gº%���<����D�,A!���	��!���R8��
���-�/���.)���,9EH��kH�
������������k
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ÚbÛ9ÜÞÝ_^ÞÝ}ÛÞá0Ü©æ�°JèÝhãÞ² òöæÄÃöã Æ û�æVê�îwèAãVû�æVê�ã�ëVìíê�îwè>ì.ïCð ì.ñò<åã&æië&ó�°\õNhðqæVô¬ê�È�Í ÃöòöæVû ã2ç<ãVèAãVû�óJî è>ìíä�ã&ñò<åã&æ
È âßÎTòöæVû�æ�óCô îwèAã&ë&ã Æ òöæVû�æ ð\û�ãýÿ.ð\ô ñò<åã&æ ë&ã�óCê�òöã&õwã !¹ º �¶x~� > º ç<ãVèVã � ã&õwæVè�²�´\æ�ë&ó
IÛ� L�N'O�º � Ü©æà°JèÝhãÞ² òöæáÃöï Æ gFû�æVê�îwèAãVû�æVêþã ëVìíê�îwè>ì.ïCð ì.ñò<åã&æ ë&ó�°\õNhðqæVô¬ê � óCè6êöð\ê > óÍæ
òöæVû�ç<æVè î�ãVû�óCô îuæ ë&ó î èAãVô¬ê ç<ãVèmâóCô òCì.ã ë&óFòöæVè 7~ãÇä

� �»å > º Ãªç<ãVèAã�ì.õ ð\ê�îwèVã&ñò<åã&æýð\ê�ãVû�æVê4ð û
ÿVã&îuæVè¡ë&ó�ô æVè>û�ã&õ ìíä�ã&ñò<åã&æ åf�BL¦� È�óAÎ º Æ �

² ���+�����,9EF���;�����������������F0��!����käEH�������;�������*,A���������+�����_�������`=>���)������������g��D�,������������@���*�ä0��!���`���
�����_2'/��\���\��,A�
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������³�
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ñ�Y(ð3b´�������K�^=>/���0��!���K�������-��*/t�/)���K,�������/��*,?EH�·����,�=>���R�,9E)��5à�����C���ä0��!���K���m�����H2'/��|g�m���������/Ug� ���
,�������*�V���������)�����������
���-�����������@���(������)�������R�������,A�@���3����� 7~ãÇä
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��,��V���A�\�d/��~�������
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� � 7 = �-����� : ���������������5 Q ������`���_��������k��m�XiV���������*!���r�������m�m����0��!���p�)�`�����_2_/)�`���
��,��V���A�Tg�u��,���,A������ê�	=>����������,�4��������Ak����������	�������	�
���

7 JNMJ �æI�K > �(� 7 = L 25é IFï 2 > º ¹ º=
xF�æI���I = � º K �P��5�w��

�����)�s¹ º= � Lhc@�a6 º �·������R����p������������X��*��� : ��������p�*!��� 7 = � }�� å N��ß��.�kGI = � � å N�x�LRN O y �ê �fN å }�w�w	k¥����,A���)��k�" = �æI��(�õ�æI���I = �\º è ºhg�u�#�*��,��	�)���*���/)���U0��!����5
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Ë�Î`Ð�Î Î Ð�Ê ã Ò ÖÎ`×ÁÉ�Ê�ÑIØäÒîÍO×�ËÌÊ>ý�ØäÊ$Ç�×�ç õ6ó|Ò ã å]õ6÷`å��`øcø�å'�"à6ÍOÎ Õ Î`Ð�Î Õ ÍOÊ$Ð{ë� à6ÍOÒ Õ Î�É�ÊµÍOÊ$Ð�ÑÁÒ�Ç�Î × Õ ×`Ñ�ËÌ×`Ð(�
Í�ÎÜÑÁÊ>ÇOÍ�×üýÿØ�Î`à�Ê Õ ×`Ç�à6ÍOÎ`ÇOÍ�Ê ËäÎ`ÐcÎa×þÊµáÌË�× Ê>ÇOÍ�Ê ° Ë�Î`Ð�ÎþÎ`Ú Í�Î`àÁÊ$ÇäÊ$Ð ã ÒÛÎ`à�å*) Ë�Ð�Ê$É�Ò ÔÕ$ÖÎ`×ÁÉ�×üÑ�×�É�Ê$Ú�×
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)ZY ÑÁ×Üà6Í�Ð�Î Ø�Ñ ÊµáÌË�× Ê>Ç�ÍOÊ ° ýÿØ�Ê ÉäÊ Õ Ð�Ê$à Õ Ê Ñ�×`Ç�×>ÍO×`Ç�Ò Õ Î`Ñ�Ê$ÇOÍOÊ Õ ×`Ñ ÎüÊ$ÇäÊ$Ð ã ÒÛÎ`ÝÏÊâÞmÒ�É�Ê>Ç Õ Ò�Î`Ç�É�×
×^Î`Ø�Ñ�Ê$ÇOÍ�×þÉ�Î Õ ×`ÇOÍ�Ð�ÒÛí�ØäÒ ÔÕ>ÖÎ`×±É�×ÜàsÊ�)\[ Ë�ÎÜÐ6ÍD]×ÜÇ�Ò Õ Î Õ ×`Ñ ÎþÊ>Ç�Ê$Ð ã Ò�ÎþÉ�×^Ë�Ðc× Õ Ê>àcà�×'[_^Åå�¾à�Í�Ê>à±ÐcÊ`�
àcØäÚîÍOÎ`É�×`àÏÊ$à�Í ÖÎ`×ÁÉ�Ê1Î Õ ×`ÐcÉä× Õ ×`Ñ ×a��Î>ÍO×2É�Ê1ýÿØ�Ê�ÎûàcÎ>ÍOØ�ÐcÎ0ÔÕ>ÖÎ`×�Ç�ÎûÐcÎ`Ó ÖÎ`×�Ê$ÇOÍ�Ð�Ê�Î`àÏÉ�ÒÛà�Í�Ð�ÒÛí�ØäÒ ÔÕ>Ö×`Ê$àQÉ�Ê
ýÿØ�Î`Ð���à�ÝÅÒ�Ç Õ Ú�Ø�Ò�É�ÎìÇ�Î`à2É�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$Ö×`Ê>à�Ò�Ç�Ò Õ ÒÛÎÜÒÛàcbQde õ�çgfih 
j ø±Êlkmd¾õ�çgfih 
j ø2ÇäÎ Ë�Î`ÐcÎÜÑÁÊâÍ�Ð�ÒÛÓ>Î0ÔÕ$ÖÎ`×!�_"%$�Ý
ëÊÁÑÁ×�É�Ò�ß Õ ÎÜÉ�Î ýÿØ�Î`ÇäÉ�× ×`à Ên��Ê>ÒîÍO×`à¶ÉäÊ$à Õ ÐcÒ Í�×`àIËÌÊ>ÚÛÎc�$ë×`ÐcÑ¶Ø�Ú�Î É�ÊGY¶Ú�Î`Ø�í�Ê$Ð(�po Ø�Ê>ÚÛÚ�Ê$Ð à ÖÎÜ×sÚ�ÊµÞ Î`É�×Üà¶Ê>Ñ
Õ ×ÜÇ�ÍOÎ[ÇäÎ ÊµÞ�×`Ú�ØÄÔÕ$ÖÎ`×ÁÉ�Î`à É�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$Ö×`Ê>àMË�ÎÜÐ6ÍD]×ÜÇ�Ò Õ Î`àcå9�"à6Í�ÊþëÊ�Ø�Ñ Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�×1Í«ë� Ë�Ò Õ ×[É�Î`à É�ÒÛà(�
Í�Ð�ÒÛíäØ�Ò ÔÕ>Ö×`Ê$àQÉ�Ê>Ç�ÍOÐc×sÉ�×q��×`Ð�Ñ�Î`ÚÛÒ�àcÑ�×!)ZYsrut ÷��>Ý ÷Ü÷wvÛÝÄÒ�Ç Õ Ú�Ø�Ò�É�×±ÇäÎ±Ë�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×x)ZY¶ÝÄË�Ê$ÐcÑ�Ò Í�Ò�Ç�É�×
É�Ò���Ê$Ð�Ê$Ç Õ ÒÛÎ`ÐQÎ`à�É�ØäÎ`àMÉäÒÛÇy]ÎÜÑÁÒ Õ ÎÜàcå�|Î`Ð�Î Î`àÅÊ$ÇäÊ$Ð ã ÒÛÎ`à1Éä×{z}|�ÆÈæ õ�~ � ð��w�`ò�Y Ê��1øIÊ$Ñ Õ ×`Ú�ÒÛà Ö×`Ê$à_����Þ�Ê$ÐcÒ�ß Õ Î`Ñ�×`àsØäÑÁÎ�Ð�Ê$É�Ø ÔÕ$ÖÎ`×
É�ÊÁÎ`Ë�Ð�×{áÌÒ�Ñ�Î`É�Î`Ñ�Ê$ÇOÍOÊ��>öc� Ç�ÎRàcÊ`ÔÕ$ÖÎ`×[É�Ê Õ ïä× ýÿØ�ÊÁÊn��ÊâÍ�Ò ÞäÎ[Ê$Ñ~Ð�Ê$Ú�Î0ÔÕ$ÖÎ`×RÎRË�Î`ÐcÎÜÑÁÊâÍ�Ð�ÒÛÓ>Î0ÔÕ$ÖÎ`×c�_"%$�å
�|ÎÜÐcÎ±ÎÜà�Ê$ÇäÊ$Ð ã ÒÛÎ`àMÉ�×qry|Mæ õ ~ �hð������q��Ê��ÅøcÝ�Î±ÐcÊ>É�ØÄÔÕ>ÖÎ`×�àcÊ¶Î`Ë�Ð�×{áÌÒ�Ñ�Î±É�Ês�w�q��åF) Ñ�×�É�Ò�ß Õ Î0ÔÕ>ÖÎ`×
Ç�Î[àcÊ:ÔÕ>ÖÎ`×ÁÉ�Ê Õ ïä× ýÿØ�ÊsÉ�×`àIËäÐc× Õ Ê$à�àc×`à}���fàcØ ã Ê>ÐcÊÁýÿØ�Ê±×`à Ên)>[ Ë�× É�Ê>Ñ ÞÌÒÛÐ Î à�Ê$Ð ÒÛÑ�Ë�×`Ð6ÍOÎ`ÇOÍ�Ê$à¶Ç�Î
É�Ê>à Õ Ð�Ò ÔÕ>ÖÎ`×±ÉäÎ Õ ×`Ú�ÒÛà ÖÎ`×sÉäÊIë� ×`Ç�àKË�Ê$à�Î`É�×`à�å�|Î`Ð�ÎìÎ`Ç�Î`Ú�ÒÛà�Î`Ð2×`à2Ê���Ê$Ò Í�×`à2ÇÿØ Õ ÚÛÊ>Î`ÐcÊ>à[Ê>Ñ Õ ×ÜÚÛÒ�à Ö×`Ê>à\�>�MÝ É�Ê$ßäÇ�ÒÛÑ�×`àû×ìÊµáÌË�× Ê>ÇOÍ�Ê�� ÇäÎ���×`ÐcÑ�Î
� d�d��� ð���� ���`���� ýÿØ�ÊÏàcÊ>Ð�ëÎÁÉ�ÊµÍOÊ$Ð�ÑÁÒ�Ç�Î`Éä×±Ë�Ê$Ú�ÎÁÊâáÌË�ÐcÊ>àcà ÖÎÜ×`Ý

��õ���ø ð Ú�Ç�õ6÷ � d�dy� � � � øÚÛÇ�õ��Mø � õ�ö`å��`ø
) à�Ê:ÔÕ>ÖÎ`×sÉäÊ Õ ï�×�ýÿØ�Ê � d�d ëÊ[×`íÙÍ�Ò�É�ÎaÎüË�Î`Ð�Í�Ò�ÐsÉ�ÎþÊ$ýÿØ�Î0ÔÕ>ÖÎ`× õ�ö`å��`øcÝ���ÎÜÓ$Ê$ÇäÉ�×��{à�Ê Îüà�Ø�í�à�Í�Ò Í�Ø�Ò ÔÕ$ÖÎ`×sÉ�Î
É�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×sË�Î`Ð6Í�]×`Ç�Ò Õ ÎûÉ�×ûÇÿØ Õ Ú�Ê$×ÜÇþË�Ê$Ú�ÎRÉäÒÛà�Í�ÐcÒ�í�Ø�Ò ÔÕ$ÖÎÜ×±É�×ûÇ�ëØ Õ ÚÛÊ>×`Ý ß Õ ÎÜÇ�É�×RÊ$ÇOÍ ÖÎ`×ÁØ�Ñ�ÎûàcÊ`ÔÕ$ÖÎ`×ÁÉ�Ê
Õ ï�×�ýÿØ�Ê Õ ×ÜÑ�ÉäØ�Î`à|ÉäÒÛà�Í�ÐcÒ�í�Ø�Ò ÔÕ$Ö×ÜÊ$à�ËäÎ`Ð6Í�]×`Ç�Ò Õ Î`à�Ç�Ø Õ Ú�Ê$Î`Ð�Ê$àcå���× Õ Î`àc×jÉä×�ÊµáÌË�× Ê>ÇOÍ�Ê��¾ÝäØäÑÁÎMÎ`Ç�ëÎ`Ú�Ò�àcÊuÉ�Ê`�
Í�ÎÜÚÛï�ÎÜÉ�Î[ëÊKÇ�Ê Õ Ê>àcà�ëÎÜÐcÒ�Î`Ý�ÞÌÒ�à6Í�×¶ýÿØ�Ê"ÍOÊ$Ð�Ê$Ñ�×`à¾Ên��Ê$Ò Í�×Üà�ÇÿØ Õ ÚÛÊ>Î`ÐcÊ>à Ê$ÑèÎÜÑIí�×`à"×`à"ï�ëÎ`É�Ð�×`Ç�àcÝ�Ò�É�Ê$ÇOÍ�Ò�ß Õ Î`É�×`à
Õ ×ÜÑ ��ÐcÎ0ÔÕ>ÖÎ`×�É�ÊÏÑ�×`Ñ�Ê$ÇOÍ�Ø�Ññç	��Ê�ç�
�å

��Î�ó|Ò ã å�õ6ö`å�ö`ø�Ý�Ñ�×`à�Í�ÐcÎÜÑÁ×Üàj× Õ ×`Ñ�ËÌ×`Ð�Í�Î`Ñ�Ê>Ç�ÍO×2É�×�ÊâámË�×�Ê$ÇOÍ�Ê\�ùÊ>Ñ¡��ØäÇÄÔÕ$ÖÎ`×ÁÉ�Î�Ê>Ç�Ê$Ð ã Ò�Î ~ �ÅÊ
É�Ê>à6Í�Î Õ Î`Ñ�×`à Î`àhÊ$ÇäÊ$Ð ã ÒÛÎ`àÏÉ�Êxz}|�ÆÈæ Ê$Ñ Õ ×`ÚÛÒ�àcà Ö×`Ê$à>�\� õ ~ ��ð ÷Üò`òaY¶Ê`�1øhÊ�Î`àhÊ$ÇäÊ$Ð ã ÒÛÎ`àÏÉ�Êxry|�æ
õ ~ �¶ð¢�w���l��Ê��Åøcå��QÊ$ÐcÒ�ß Õ Î`Ñ�×`àjýÿØ�Ê1×�ÊâámË�×�Ê$ÇOÍ�Ê��ùÎ`Ë�Ð�Ê$à�Ê$ÇOÍ�Î2Ø�Ñ�Î2Ð�Ê$É�ØÄÔÕ>ÖÎ`× Õ ×`Ñ ×�Î`Ø�Ñ�Ê>Ç�ÍO×2É�Î
Ê$ÇäÊ$Ð ã ÒÛÎ`Ý�ÐcÎpÍ�Ò�ß Õ Î`ÇäÉ�×¶×Üà�Ð�Ê$àcØäÚîÍOÎ`É�×`à¾Ë�Î`Ð�Î¶×¶Ë�Ðc× Õ Ê>àcàc×}���]Î`Ë�Ð�Ê$àcÊ>ÇOÍ�Î`É�×ÜàuÇ�Î óôÒ ã åhõ6öÜå��`ø�å-�|ÎÜÐcÎ Ê$Ç�Ê>Ð��
ã Ò�Î`àÄÉ�Ê#z>|MÆÈæüÎMÐ�Ê$É�Ø ÔÕ$ÖÎ`×±ëÊ�É�Ê"Î`ËäÐc× áÌÒÛÑ�Î`É�ÎÜÑÁÊ>ÇOÍ�Ê%�>ò}� Ç�ÎQàcÊ`ÔÕ$ÖÎ`×MÉ�Ê Õ ï�× ýÿØ�Ê�Ê$Ñ Õ ×`Ñ�Ë�Î`ÐcÎ4ÔÕ$ÖÎ`× Õ ×ÜÑ
ÎûË�ÐcÊâÞÌÒÛà ÖÎ`×±×`í«Í�Ò�É�ÎûË�Î`ÐcÎRË�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×a�#"%$�å£��Î`ÐcÎRÎ`àÏÊ$ÇäÊ$Ð ã ÒÛÎ`àÏÉ�×cry|�æ�Ý ×`àhÊ�)\[ Ë�Ðc× Þ4× Õ ÎÜÑ
Ø�Ñ�Î�ÐcÊ>É�ØÄÔÕ$ÖÎÜ×ÁÉäÊ ÎÜË�Ðc× áÌÒÛÑ�Î`ÉäÎ`Ñ�Ê$ÇOÍ�ÊM�`ò¤� ÇäÎÁà�Ê:ÔÕ>ÖÎ`×�É�Ê Õ ï�× ýÿØ�Ê>åKæ�×`Ñ�Ë�Î`ÐcÎÜÇ�É�×�×`à�Ë�Ð�× Õ Ê$àcà�×`à_���
ÊG�\�MÝÄÞ4Ê>ÐcÒ�ß Õ Î`Ñ�×`àIý�ØäÊ±Î Ð�Ê$É�Ø ÔÕ$ÖÎ`×[Ç�Î à�Ê:ÔÕ$ÖÎÜ× É�Ê Õ ï�× ýÿØ�ÊsÊn��ÊâÍ�Ò ÞäÎ É�× Ë�Ð�× Õ Ê$à�àc×¥[£^ ëÊÁÑ�Î`Ò�×`ÐÏÇ�×`à
Ë�Ð�× Õ Ê$àcà�×¤���MåÁÆÈà6ÍO×R× Õ ×ÜÐcÐcÊIËÌ×`Ð�ýÿØ�Ê1Ê$Ñ Ë�Ðc× Õ Ê>àcàc×x��� Î2Ê>Ç�Ê$Ð ã Ò�ÎRË�×`ÐjÇÿØ Õ ÚÛÊ>×`Ç ëÊ1ÑÁÎÜÒÛ×`Ð�É�×2ýÿØ�Ê�Î`à
Ê$ÇäÊ$Ð ã ÒÛÎ`àKÉ�×ÜàQËäÐc× Õ Ê$à�àc×q�\�MÝ ËäÎ`ÐcÎ�Ø�Ñ Ñ�Ê>àcÑ�×±Î Õ Ê$Ú�Ê$Ð�Î`É�×`Ð�å�|Î`Ð�Î É�ÊâÍ�Ê$Ð�Ñ�ÒÛÇ�ÎÜÐI× ÊâáÌËÌ×�Ê$ÇOÍ�ÊM�úÐcÊ>Î`ÚÛÒ�Ó$ÎÜÑÁ×ÜàIØ�Ñ�Î Ò�ÇOÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`× à�×`í�ÐcÊ ç�é Ê � å¦) Ò�ÇOÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`×
àc×Üí�ÐcÊuç�é Í�Ê>Ñ ×`à�Ú�Ò�ÑÁÒ Í�Ê>àKò1Ê!�>ÝmË�×`Ð6ÍOÎ`ÇOÍ�×1Ê>à6Í�ÎÜÑÁ×ÜàQÒ�ÇOÍ�Ê ã ÐcÎ`ÇäÉ�×�Ç�ÎþëÎ`ÐcÊ>Î�Î`í�Î`Ò áÌ×1É�Î�ÚÛÒ�Ç�ï�Îhç�é ð ò
Ç�ÎsóôÒ ã å±õ�ö`å�÷`øcå%) ÉäÒ���Ê>ÐcÊ$Ç ÔÕ Î�Ê>Ç�ÍOÐcÊÅ×Üà�Ë�Ð�× Õ Ê$àcà�×§����Ê¨�\�úÊ$à�ÍmëÎ2Ç�ÎsÒÛÇ Õ Ú�Ø�à ÖÎ`×ÁÉ�Ê¶Ên��Ê$Ò Í�×ÜàjÇÿØ Õ Ú�Ê$Î`Ð�Ê$à
Ç�×RÇKëØ Õ Ú�Ê$× Õ ×ÜÑ~Ë�ëÎ`Ð6ÍO×`Ç�à ÒÛÉäÊ$ÇOÍ�Ò�ß Õ ÎÜÉ�×`à Õ ×`Ñ~Îc��ÐcÎ0ÔÕ>ÖÎ`×�É�Ê�ÑÁ×ÜÑÁÊ>ÇOÍ�Ø�Ñ ç	�cå��"à�Í�Î ÉäÒ���Ê>ÐcÊ$Ç ÔÕ Î Ë�×�É�Ê
àcÊ>ÐuÞ4Ê$Ð�ÒÛß Õ Î`É�Î[Ç�× Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�×RÉ�×ûÊµáÌË�× Ê>ÇOÍ�Ê%� Ë�Î`Ð�Îûí�Î`Ò ámÎÜà Ê>Ç�Ê$Ð ã Ò�Î`àcå�© Ú�ÊµÞ�Ê Õ ÐcÊ>à Õ ÒÛÑ�Ê$ÇOÍO×



+-,�.#/02143652798;:�<>=%?-@�ACB2147D=FEG36HI5JA ,�K A =ML67�N K 7OHPA =Q=479R K AC5J52SUT , L VXª

10« 1
10« 2

10« 3
10« 4

s
1/2

 (GeV)¬
1.65

1.7

1.75

1.8

1.85

1.9

1.95

2

β

AG
®
EKS

A = 208
®

R
H

IC

L
H

C

¯Z°(±	²	³	²´³	µG¶~©&·cª ¯ ©c¬�6© � ª;¸$§�¸ ¯ ª�§ ¯ ¥{©c¤{¤ ¯9¹aº¢»c® ¼{¯ · ³¾½ º¯�» ½ �\� ¼{¯n¿R¯9À�¿ ¸!Á ÀDÂ�¹¼ º¸ ¯ ´�¸ »&Âg»&Ã ¸
Ä ³�¸ ´ »¥¼p»&ÂgÅ´Ã>¯ ´ »G¿R¯n¿c»&ÂgÅ�ÀD¿ ~ �DÆÈÇ · ³ ÂOÉ ¸ Å´Ã ¸ ¼p»�Ê ¸:´�¸fÀ» ¸xË Ã�» ´$³ ¹¼ º¸ ¯ Ë » ·´¸xË;¸ Ã ¸ ¿c» ¸
Å´Ã ³¾ÌI¸ ¹¼ º¸ ¯%Í »h¼ » ¸2· ³ ÂOÉ ¸s½¾À¯ · ³µ´�¸Ë » ·´¸Ë;¸ Ã ¸ ¿c»XÅ´Ã ³¾ÌI¸ ¹¼ º¸ ¯ ÇMÎFÆ

É�×^ÊµáÌË�× Ê>Ç�ÍOÊG� Ë�Î`ÐcÎ^í�Î`Ò áÌÎ`àÁÊ$Ç�Ê>Ð ã Ò�Î`àcÝ�× Õ ×`ÐcÐ�ÊRË�×`Ð�ý�ØäÊ[Î`àÁÐcÊ ã Ò Ö×`Ê$àKÉ�ÊRËÌÊ>ýÿØ�Ê$Ç�×Üà Þ Î`Ú�×`ÐcÊ>àÁÉäÊÁç�

õ½ç�
§Ï �>ò�� 
 øjÇ ÖÎ`×�Ê>à6Í ÖÎÜ×sà�Ê$Ç�É�×2ÊâáÌË�ÚÛ×ÜÐcÎ`É�ÎÜàhÊÅ× Õ Ð�Ê$à Õ Ò�ÑÁÊ>ÇOÍ�×RàcØ�Ð ã ÊÅÉ�ÊâÞmÒ�É�×ûÎ`×`àMÊn��Ê>ÒîÍO×`àhÇÿØ Õ Ú�Ê$Î`Ð�Ê$à
Ç�×�ï�ëÎ`ÉäÐc×`ÇûÒ�É�Ê$ÇOÍ�Ò�ß Õ Î`É�× Õ ×`ÑÐ��Ð�Î0ÔÕ$ÖÎÜ×ÁÉäÊ Ñ�×`Ñ�Ê>Ç�ÍOØ�Ñ ç	�cåZ©ÏàKÊn��Ê>ÒîÍO×`àKÇ�Ø Õ Ú�Ê$Î`Ð�Ê$àQý�ØäÊ ËäÐcÊ$Éä×`Ñ�ÒÛÇ�ÎÜÑ
Ç�ÎsÒÛÇOÍ�Ê ã ÐcÎ4ÔÕ$ÖÎ`×ÁË�Î`Ð�Îsí�ÎÜÒîáÌÎ`àMÊ$Ç�Ê>Ð ã Ò�Î`à�Ê>à6Í ÖÎ`×�Ç�ØäÑÁÎ±ÐcÊ ã Ò ÖÎ`×�É�Ê¶ÑIØ�Ò Í�× ã ÐcÎÜÇ�É�ÊKç	�Åõ½ç	�-Ñ ò����`ø�Ý�×ÜÇ�É�Ê
ÎûÐcÎ`Ó ÖÎ`×�Ë�Î`Ð�ÎRÎRÉ�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×ÁÉ�Ê�ýÿØ�Î`Ð&�ÿà ÇÿØ Õ Ú�Ê$Î`Ð�Ò`ÇÿØ Õ Ú�Ê$×ÜÇüÎ`Ø�Ñ�Ê$ÇOÍOÎ[Ñ¶Ø�ÒîÍO×üõ�Ên��Ê>ÒîÍO×9�_o æ�ø�å#�"à�Í�Ê
Ên��Ê>ÒîÍO×1Ë�Ðc× Þ�× Õ ÎÅ× Õ Ð�Ê$à Õ Ò�ÑÁÊ>ÇOÍ�×ÁÉ�×ÅÊµáÌË�× Ê>ÇOÍ�Ê-� Ê$Ñ í�Î`Ò áÌÎ`àuÊ$ÇäÊ$Ð ã ÒÛÎ`à�å�æ�×`Ñ ×ÅÎ`Ø�Ñ�Ê$ÇOÍO×1É�ÎÅÊ$ÇäÊ$Ð ã ÒÛÎ
×1ÞäÎÜÚÛ×`ÐhÉä×[ÊâámË�×�Ê$ÇOÍ�Ê%� Õ ×`Ñ�Ê:ÔÕ Î[Î[ÉäÒÛÑ�Ò�Ç�ØäÒÛÐ�Ý�Ë�×`Ò�à ÎRÐcÊ ã Ò ÖÎ`×�É�ÊsË�Ê$ýÿØ�Ê>Ç�×sç�
 õ½ç�
GÏ��>ò � 
 øÏË�Î`à�àcÎ
Î Õ ×`ÇOÍ�Ð�ÒÛíäØ�ÒÛÐsË�Î`Ð�Îþ× Õ ëÎ`Ú Õ Ø�Ú�×`Ýj×ÜÇ�É�ÊR×þÊn��Ê>ÒîÍO×þÉ�ÊRàc×ÜÑIí�Ð�Ê$Î`Ñ�Ê$ÇOÍO× É�×`Ñ�ÒÛÇäÎ`å�©ÏàsÊ�)\[ ËäÎ`Ð6Í�]×`Ç�Ò Õ Î
Î`Ø�Ñ�Ê>Ç�ÍOÎ`Ñ Õ ×`Ñ ÎsÊ$Ç�Ê>Ð ã Ò�Î`Ý�ËÌ×`Ò�à�Ð�Ê ã Ò Ö×`Ê>àQÉäÊQÞ Î`Ú�×`ÐcÊ>àMÉ�ÊQç�
ÅÑ�Ê$Ç�×ÜÐcÊ$à�ý�ØäÊ2õ½ç�
%ÏÓ�>ò�� 
 ø Õ ×`Ñ�Ê:ÔÕ ÎÜÑ
Î�àcÊ>ÐMÊâámËäÚÛ×`Ð�Î`É�Î`à�å

© Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�× ÉäÎ àcÊ`ÔÕ$ÖÎ`×ÁÉ�Ê Õ ï�×�ýÿØ�Ê�Ë�× ÉäÊsà�Ê$ÐÅÊ>à6Í�ØäÉ�Î`É�×�Ê>ÑÔ��ØäÇÄÔÕ$ÖÎ`× É�Î Ñ�Î`àcà�Î É�× ËäÎ`Ð
É�Ê Ú�ëÊ>ËÙÍ�×ÜÇ�à�Ë�Ð�× ÉäØ�Ó$Ò�É�×`å��MÊ$à�àcÊ Õ Î`àc×ÜÝ�×ÁÊµáÌË�× Ê>Ç�ÍOÊ ° ëÊ É�Ê$ß�ÇäÒÛÉ�× Õ ×`Ç�à�ÒÛÉäÊ$ÐcÎÜÇ�É�×�ÎÁàcÊ`ÔÕ$ÖÎ`×sÉ�Ê Õ ïä× ýÿØ�Ê
É�Ò���Ê$Ð�Ê$Ç Õ ÒÛÎ`Ú�ÝÄÉ�ÊuÍ�Î`Ú;��×`ÐcÑ�Î�ýÿØ�Ê

° õ�Õ ø"ð ÚÛÇ ÷�Ö � � d
Ö Õ

� Ö � � �
Ö Õ

� ÚÛÇÄõ��Mø f õ�ö`å��`ø
×`Ç�ÉäÊ[Î^àcÊ`ÔÕ$ÖÎ`×üÉäÊ Õ ï�×�ýÿØ�ÊRÉ�Ò���Ê>ÐcÊ>Ç Õ Ò�Î`ÚsëÊ[×`í«Í�Ò�É�ÎaÎaË�Î`Ð�Í�Ò�ÐÁÉäÎ×�"ýÿåfõ6ö`å��`ø�ÐcÊ>Î`Ú�ÒÛÓ>Î`Ç�É�×aàc×`Ñ�Ê$ÇOÍOÊ Î
Ò�Ç�ÍOÊ ã Ð�Î0ÔÕ$ÖÎÜ×�àc×`í�Ð�ÊIç�é Õ ×`Ñ ×ÜàIàcÊ ã Ø�Ò�ÇOÍ�Ê$à1Ú�Ò�ÑÁÒ Í�Ê>à Õ Ò�Ç�Ê$ÑüëÎ>ÍOÒ Õ ×`à1ò¦Ø ç�é�ØÙ�Z� � å') ÎÜÇ�ëÎ`Ú�ÒÛà�Ê�É�×
ÊµáÌË�× Ê>ÇOÍ�Ê ° Ê>Ñ���ØäÇÄÔÕ$ÖÎ`×�É�Î2Ê>Ç�Ê$Ð ã Ò�Î2Î`Ë�ÐcÊ>àcÊ>Ç�ÍOÎ2Î�É�Ê>ËÌÊ>Ç�É6]Ê$Ç Õ Ò�Î[É�×ÜàjÊn��Ê>ÒîÍO×`àjÎ`ýÿØ�Ò�Ê$à6ÍOØ�É�Î`Éä×`à Õ ×ÜÑ
ÎÁÑÁÎÜàcàcÎsÉ�×`àKÚ�ëÊ$ËÙÍO×`Ç�àQË�Ðc×�É�Ø�Ó>ÒÛÉ�×Üàcå\)MÚ�ëÊ>Ñ É�Ò�àcàc×ÜÝ�ÎÁÊ$à Õ ×`Ú�ï�ÎsÉ�ÎsÑ�Î`à�àcÎsÉ�×sËäÎ`ÐKÉ�Ê¶ÚµëÊ$Ë«Í�×`Ç�à Õ ×ÜÑÁ×ÁÎ
Ê$à Õ Î`Ú�ÎÁÉ�Ê%��Î>Í�×`Ð�ÒÛÓ>Î0ÔÕ$ÖÎÜ×ÁÒ�Ç�Ú�ØäÊ$Ç Õ ÒÛÎsàcÒ ã Ç�Ò�ß Õ Î>ÍOÒîÞ Î`Ñ�Ê>Ç�ÍOÊI× Õ ×ÜÑÁË�×`Ð�Í�Î`Ñ�Ê$ÇOÍO×sÉ�×ÁÊµáÌË�× Ê>ÇOÍ�Ê ° å
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5Ü 6Ý 7Þ 8ß 9à 10 11 12á 13â 14ã 15 16 17 18 19 20
M (GeV)ä

0

2e+06

4e+06

6e+06

8e+06

1e+07

1.2e+07

1.4e+07

q u(
x,

Q
2 )

Corr. GM ( x=10
−5

 )
Distr. quarks do mar EKS
Distr. quarks do mar AG

A = 208
å

¯Z°(±	²	³	²´æ	µ Ç ´$³¾½ Å´Ã ³ ²&À ³ ¹¼ º¸ ¯ ´ »Mç&À ¸ ÃQè ´ ¯%¿ ¸ Ã4é	¿R¯ ½ Å�Ã ¸ Â ´ ¯x»&¿ ½ » Ë;¸ Ã ¸:´ ¯�¯ ½ » Á » ³ Å6¯ ½Å´ » ¸:· Å ¸±´ »&Â ½{³�¸
´�¸:´ »&é¼{¯n¿R¯sÀD¿ ¸}Á ÀDÂ�¹ ¼ º¸ ¯ ´�¸ ¿ ¸n½p½I¸lê » ½ ¼ ¸:·´¸�ëR´ ¯ Ë;¸ Ã ´ » ·>À» Ë Å6¯nÂ ½ Æ

��ÎaóôÒ ã åñõ�ö`å��ÜøcÝ�ÎÜË�ÐcÊ>àcÊ$ÇOÍOÎ`Ñ�×`à±× Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�×aÉ�Î^É�ÒÛà�Í�Ð�ÒÛí�ØäÒ ÔÕ>ÖÎ`×±É�ÊRýÿØ�Î`Ð���àÏçgb d õ½çgfnÕ 
 ø
Ë�Î`Ð�Î�ç ð¢�>ò �Cì Ê>ÑÓ��ØäÇÄÔÕ$ÖÎ`×�É�Ê�Õ åZ�"à6Í�Ê�ÐcÊ$à�Ø�Ú Í�Î`É�×1Ò�Ú�Ø�à6ÍOÐcÎ1ÎIÉäÊ$Ë�Ê$Ç�É6]Ê>Ç Õ Ò�Î�É�×`àuÊ�)\[ÃÇ�Î¶Ê$à Õ Î`Ú�Î1É�Ê��Î>ÍO×`ÐcÒ�Ó$Î0ÔÕ>ÖÎ`×[õ�o ø�åí)ñÚ�ÒÛÇäï�ÎÅÍ�ÐcÎ Õ Ê�îµÎÜÉ�Î2ÐcÊ>Ë�ÐcÊ>àcÊ$ÇOÍOÎ[Î2É�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×sÉ�Ê1ýÿØ�Î`Ð��GïêÉ�×2Ñ�Î`ÐjÉ�Î`ÉäÎRË�Ê$Ú�Î
Ë�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×G�_"%$ûË�Î`Ð�Î1Ø�Ñ Ç�ëØ Õ ÚÛÊ>×1É�ÊÏÑÁÎÜàcàcÎ�Î>Í�]×`Ñ�Ò Õ Î!� ð ÷`òw�`åZ)ÃÚ�Ò�Ç�ï�Î�à�ë×`Ú�Ò�É�Î�ÐcÊ$ËäÐcÊ$à�Ê$ÇOÍ�Î
Î`à Õ ×`Ð�ÐcÊ`ÔÕ$Ö×`Ê>à¨ðÎÁÉ�Ò�à6Í�Ð�ÒÛíäØ�Ò ÔÕ>ÖÎ`×ÁÉ�Ê¶ýÿØ�ÎÜÐ&�ÿà�É�ÎÜÉ�Î`àQËÌÊ>ÚÛ×G��×`ÐcÑ�Î`Ú�ÒÛà�Ñ�×sÉ�ÊMY ÚÛÎ`ØäíÌÊ>Ð��po Ø�Ê$Ú�ÚÛÊ>ÐcÝ�É�Ê$à�Ê$ÇOÞ4×ÜÚñ�
ÞÌÒÛÉä× Ç�× Õ Î`Ë0ë� Í�ØäÚÛ× ÷Üå��¾à�àcÎ Õ ×`ÐcÐ�Ê:ÔÕ>ÖÎ`× Õ ×`Ð�ÐcÊ$à�ËÌ×ÜÇ�É�Ê�Î`×RÐcÊ>àcØ�Ú Í�ÎÜÉ�× É�Î9�¾ýÿåêõ6÷Üå��`òÜøcÝ¾àcÊ$Ñ}Î`ÉäÒ Õ ÒÛ×`ÇäÎ`Ð
ÎüÉ�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×G�_"M$äå�ÆÈà6ÍO× ÒÛÑ�Ë�Ú�Ò Õ Î Ê$à�Í�Î`Ð�Ñ�×`à Õ ×`ÇäàcÒ�É�Ê$Ð�Î`Ç�É�×ìàc×ÜÑÁÊ>ÇOÍ�Ê�×üÐ�Ê$àcØäÚîÍOÎ`É�× É�Î��$ë×`Ð�ÑIØ�Ú�Î
Y ÚÛÎ`ØäíÌÊ>Ð��po Ø�Ê$Ú�ÚÛÊ>ÐIà�Ø�íÙÍ�Ð�Î�ë� É�× É�×�Í�Ê$Ð�Ñ�× É�ÊGòu×`ÐcÇäå{�"ÇOÍ�Ð�ÊµÍOÎ`ÇOÍ�×`ÝuÊ>à6ÍOÊ±ÐcÊ>àcØ�Ú Í�ÎÜÉ�× àcÊ>ÐcÒ�Î Ø�Ñ Í�Ê>ÐcÑ�×
Ç�Ê ã Î>Í�Ò Þ4×ÜÝ�Ê>Ç�Í ÖÎ`×ÁÊ$à6ÍOÎ`Ñ�×`à Õ ×`Ç�à�ÒÛÉ�Ê>ÐcÎ`ÇäÉ�×�àc×ÜÑÁÊ>ÇOÍ�ÊIÎsÑ�Î ã Ç�Ò Í�Ø�ÉäÊ¶É�Ê>à6ÍOÎ Õ ×`Ð�ÐcÊ`ÔÕ$ÖÎ`×`å\) Ú�ÒÛÇäï�Î¶Í�Ð�Î0ÔÕ ×Q�
Ë�×`ÇOÍ�×hÒ�Ç�É�Ò Õ ÎhÎhÉ�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×sÉ�ÊuýÿØ�Î`Ð���à ÉäÎ`É�ÎhË�Ê$Ú�ÎhÉ�Ê$à Õ ÐcÒ ÔÕ$ÖÎÜ× ã Ê>Ç�Ê$Ð�Î`ÚÛÒ�Ó$ÎÜÉ�ÎÏÉ�×`àôÊ���Ê$Ò Í�×`à ÇÿØ Õ ÚÛÊ>Î`ÐcÊ>àcÝ
Ë�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×G)ZY õ��"ýÿåùõ6÷Üå��`òÜøcøcåa�QÊ$Ð�ÒÛß Õ Î`Ñ�×`àÅýÿØ�Ê�×ÜàÅÊn��Ê>ÒîÍO×`àÅÉ�Ê�ÎÜÚîÍOÎ É�Ê$ÇäàcÒ�É�Î`É�Ê2à ÖÎ`×�ÑIØ�Ò Í�×
àcÒ ã Ç�Ò�ß Õ Î>Í�Ò Þ4×`àIË�Î`ÐcÎ[ÐcÊ ã Ò ÖÎÜ×sÉ�ÊsËÌÊ>ýÿØ�Ê$Ç�Î ÑÁÎÜàcàcÎÜÝuÊ±×[àcÊ$Ø Õ ÐcÊ>à Õ Ò�Ñ�Ê$ÇOÍ�×�ÉäÒÛÑ�Ò�Ç�ØäÒ Î Ñ�Ê>É�ÒÛÉäÎ�ý�ØäÊ±Î
Ñ�Î`àcà�ÎÅÉ�×¶Ë�Î`Ð Õ ÐcÊ>à Õ Ê$å��Î¶óôÒ ã åhõ��ÜåÛö`ø¾Ñ�×`à6ÍOÐcÎ`Ñ�×`à¾×IÊ>à Õ Î`ÚÛÎÜÑÁÊ>ÇOÍ�×1É�Î¶É�ÒÛà�Í�Ð�ÒÛí�ØäÒ ÔÕ>ÖÎ`×sÉäÊ ã Ú$ëØ�×`Ç�à Õ ×ÜÑ
ÎIÊ>à Õ Î`ÚÛÎ Öh 
 åZ�M×§��×`Ð�Ñ�Î`ÚÛÒ�àcÑ�×¶É�Ê\Y ÚÛÎÜØ�íÌÊ>Ð��óo Ø�Ê$Ú�Ú�Ê$Ð�ÍOÊ$Ñ�×`à�Ø�Ñ�ÎIÉ�Ê>ËÌÊ>Ç�É6]Ê$Ç Õ Ò�Î1ÊµáÌË�Ú ë� Õ ÒîÍOÎ1Ç�ÎIÉ�Ò�à6ÍOÐcÒô�
í�Ø�Ò ÔÕ$ÖÎÜ×sÉ�Ê ã Ú$ëØ�×`ÇäàcÝ�Ë�×`Ð6ÍOÎ`ÇOÍ�×hÎhÐ�Ê$É�ØÄÔÕ>ÖÎ`×ÁÇ�× Õ Ð�Ê$à Õ ÒÛÑ�Ê>Ç�ÍO×¶ÉäÎ`à Õ ×`Ð�ÐcÊ`ÔÕ$Ö×`Ê>à¨ðÎhÉ�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×sÉ�ÊuýÿØ�Î`Ð��ÿàcÝ
Ê$à�ÍmëÎjÎÜàcàc× Õ Ò�Î`É�ÎMÎ`×�Ê>à Õ Î`ÚÛÎÜÑÁÊ>ÇOÍ�×jÉ�ÎMÉ�Ò�à6Í�Ð�ÒÛíäØ�Ò ÔÕ>ÖÎ`×±ÉäÊ ã Ú$ëØ�×`Ç�àÄÇ�ÎMÊ$à Õ Î`Ú�ÎjÉ�Ê���ÎpÍ�×`Ð�ÒÛÓ>Î0ÔÕ$ÖÎ`×Fõ 
ö4÷�ø(ù ð�Õ 
 å

©Ïà�ÊµáÌËÌ×�Ê$ÇOÍOÊ ° ëÊhÎÜË�ÐcÊ>àcÊ$ÇOÍOÎ`É�×ÁÇ�Î�óôÒ ã å õ6ö`å��`øuÊ>ÑÐ��Ø�ÇÄÔÕ>ÖÎ`×ÁÉ�Î�ÑÁÎÜàcàcÎ�É�×�Ë�ÎÜÐ�É�ÊhÚ�ëÊ>ËÙÍ�×ÜÇ�àcÝ Ë�ÎÜÐcÎ
Ê$ÇäÊ$Ð ã ÒÛÎ`àKÉ�×xz}|�ÆÈæùÊFry|�æ�å�© ÊâáÌËÌ×�Ê$ÇOÍ�Ê ° Õ ÐcÊ$à Õ ÊÏÎ�Ñ�Ê$É�Ò�É�ÎÁý�ØäÊ Î�Ñ�Î`à�àcÎ Õ Ð�Ê$à Õ Ê$ÝÄÒ�Ç�É�Ê$Ë�Ê$ÇäÉ�Ê$ÇOÍ�Ê
É�ÎRË�Î`Ð�Î`Ñ�ÊµÍ�Ð�ÒÛÓ>Î0ÔÕ$ÖÎÜ×sØÙÍOÒÛÚ�Ò�Ó$Î`É�ÎÜå¥�|Î`Ð�Î ×`í«Í�Ê$Ð ×RÊµáÌËÌ×�Ê$ÇOÍOÊ ° Ê$Ñú��Ø�Ç ÔÕ$ÖÎ`×ÁÉ�ÎRÑÁÎÜàcàcÎÜÝ Ç�Ê Õ Ê$à�àcÒ Í�Î`Ñ�×`à
Ò�Ç�ÍOÊ ã Ð�Î`ÐÅÎ¥�"ýÿå õ6ö`å��`ø¶àc×`í�Ð�ÊIç�é|Ý�Ê>Ç�ÍOÐcÊ2×`àIÚÛÒ�Ñ�ÒîÍOÊ$à1ò Ê¦�Z� � å�)úÞ Î`ÐcÒ�Î0ÔÕ$ÖÎÜ×ÁÉäÎ�ÑÁÎÜàcàcÎ�Ñ�×�É�Ò�ß Õ Î
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×^ÚÛÒ�Ñ�ÒîÍOÊ àcØäËÌÊ>ÐcÒ�×`ÐsÉäÊ[Ò�ÇOÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`×sÊ>Ñ ç�é|ÝjË�×`Ò�à � ðÙÕ 
 � ��åû© Õ ×`Ñ�ËÌ×ÜÐ6Í�ÎÜÑÁÊ>ÇOÍ�×þÉä×aÊâámË�×�Ê$ÇOÍ�Ê
° ÇäÎ óôÒ ã å õ6ö`å��`ø�ÝhË�Î`ÐcÎ ØäÑÁÎ Ê>Ç�Ê$Ð ã Ò�Î ßÙáÌÎ`ÝRëÊ É�ÊµÍOÊ$Ð�ÑÁÒ�Ç�Î`Éä× Ë�Ê$Ú�× Õ ×`Ñ�ËÌ×`Ð�Í�Î`Ñ�Ê>Ç�ÍO×ìÉ�Î`à�É�Ò�à6ÍOÐcÒô�
í�Ø�Ò ÔÕ$Ö×ÜÊ$àQË�Î`Ð6Í�]×`Ç�Ò Õ Î`à Õ ×`Ñ Î�Ê$à Õ Î`Ú�Î`Ý Õ ×`Ñ�×�Î`Ç�ÎÜÚÛÒ�àcÎ`Éä×sÇ�ÎÁóôÒ ã å õ6öÜå��`ø�å

5ü 7ý 9þ 11 13 15
M (GeV)ÿ0.75

0.8

0.85

0.9

0.95

1

α�

AG s
1/2

 = 350 GeV
AG s

1/2
 = 8.8 TeV

EKS s
1/2

 = 350 GeV
EKS s

1/2
 = 8.8 TeV

A = 208

¯Z°(±	²	³	²��	µG¶ » ·&Ë ¯X»&ÂgÅ�» °�Ë;¸ Ã ¸ ¯ Ë Ã>¯X¼p» ½p½ ¯%¹�º »&¿ú¼{¯ · ³¾½ º¯�» ½ ��� ¼{¯n¿R¯MÀD¿ ¸ZÁ ÀDÂ�¹¼ º¸ ¯ ´�¸ ¿ ¸n½p½I¸s´ ¯Ë;¸ Ã ´ » ·$À» Ë Å8¯nÂ ½ Æ�� ¸ Ã ¸ »&Âg»&Ã`Ä�� ¸n½h´ »��
	��� ê ~ �Qð��w�`òlÎ »�� ë »���	� ê ~ �Mðû������� »�� ë Æ
�QÊ$Ð�ÒÛß Õ Î`Ñ�×`àjÇ�ÎsóôÒ ã åsõ6ö`å��`øQý�ØäÊÅ×`àQÊn)\[ ÍO×`ÐcÇäÎ`Ñ��{àcÊ¶ÒÛÑ�Ë�×`Ð6ÍOÎ`ÇOÍ�Ê>à�Ë�Î`Ð�Î±ÎsÐcÊ ã Ò ÖÎ`×ÁÉ�Ê¶ËÌÊ>ý�ØäÊ$Ç�Î

Ñ�Î`àcà�ÎMÊ"à ÖÎ`×�ÑÁÎÜÒÛàÄàcÒ ã Ç�Ò�ß Õ Î>Í�Ò Þ4×`à Õ ×ÜÑ ×KÎ`Ø�Ñ�Ê$ÇOÍ�×QÉ�ÎQÊ$Ç�Ê>Ð ã Ò�Î`å#�|Î`Ð�ÎKÊ$Ç�Ê>Ð ã Ò�Î`à�É�Ê_z>|MÆÈæ�õ ~ ��ð��C�`ò
Y Ê��1ø�Ý:ÎKÉ�Ò���Ê>ÐcÊ>ÇÄÔÕ ÎMÊ$ÇOÍ�Ð�Ê�Î`àÄË�ÎÜÐcÎ`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>Ö×`Ê$àQÎ`Ø�Ñ�Ê>Ç�ÍOÎ Õ ×`Ç���×`Ð�ÑÁÊ"ÎKÑ�Î`àcà�Î�É�Ò�Ñ�ÒÛÇÿØ�Ò�Ý Õ ×`Ç�ß�Ð�Ñ�Î`Ç�É�×
ýÿØ�ÊQ×`à Ên��Ê>ÒîÍO×`à�à ÖÎ`×�Ñ�Î`ÒÛà"à�Ò ã ÇäÒÛß Õ Î>Í�Ò Þ4×Üà Ë�Î`Ð�ÎÏÎ Ð�Ê ã Ò ÖÎ`×�É�ÊQËÌÊ>ýÿØ�Ê$Ç�Î Ñ�Î`àcà�Î2õ�óôÒ ã õ�ö`å��Üøcøcå��|Î`Ð�ÎÏÊ$Ç�Ê>Ð��
ã Ò�Î`à Éä×¨ry|�æ�õ�~ ��ð������§��Ê��ÅøcÝÌ× Õ ×`ÐcÐ�Ê�Ø�Ñ�Î ã Ð�Î`Ç�É�ÊMÉ�Ò���Ê$ÐcÊ>ÇÄÔÕ Î1Ê>ÇOÍ�ÐcÊ�Î`àuË�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>Ö×`Ê$àKË�Î`Ð�ÎÅ×
ÊµáÌË�× Ê>ÇOÍ�Ê��ûÇäÎMÐ�Ê ã Ò ÖÎ`×�É�Ê¾ËÌÊ>ý�ØäÊ$Ç�ÎMÑÁÎÜàcàcÎÜÝäÑ�×`à6ÍOÐcÎ`ÇäÉ�×MýÿØ�Ê¾×`à�Ên)>[�Ë�Î`Ð�ÍD]×`ÇäÒ Õ ÎMà ÖÎ`×�ÊµáÿÍ�Ð�Ê$Ñ�Î`Ñ�Ê$ÇOÍ�Ê
Ò�ÑÁË�×`Ð�Í�Î`ÇOÍ�Ê>àKË�Î`ÐcÎÁÎ�É�Ê$à Õ Ð�Ò ÔÕ>ÖÎ`×±É�Î�à�Ê:ÔÕ$ÖÎÜ×±É�Ê Õ ï�×�ýÿØ�Ê$å

ÆÈÇOÞ4Ê$à�Í�Ò ã Î`Ñ�×`àIÍOÎ`ÑIíôëÊ>Ñ ÎþÉ�Ê$Ë�Ê$Ç�É6]Ê$Ç Õ ÒÛÎ Ê>Ñ Õ Éä×`à±Ê���Ê$Ò Í�×`àsÇ�Ø Õ Ú�Ê$Î`Ð�Ê$àcÝ Ç�×`àsË�Ðc× Õ Ê>àcà�×`à��\�Qå
�¾ÍOÒÛÚ�Ò�Ó$Î`Ç�Éä×2Î�É�Ê$ßäÇ�Ò ÔÕ>ÖÎ`×ÁÉ�ÊÅÊµáÌË�× Ê>ÇOÍ�Ê\�ùË�× É�Ê>Ñ�×`à�Ê>à Õ Ð�ÊµÞ�Ê$ÐÏÊ$à�Í�ÊÅÊâámË�×�Ê$ÇOÍ�Ê1Ê>Ñ¡��ØäÇÄÔÕ$ÖÎ`×ÁÉ�Î�Ñ�Î`à�àcÎ
É�×�Ë�Î`ÐKÉ�ÊÏÚ�ëÊ$ËÙÍO×`Ç�àQÉ�Î�àcÊ ã Ø�Ò�Ç�ÍOÊs��×ÜÐcÑ�Î`Ý

��õ�Õ ø ð ÚÛÇ ÷ Ö � d�d
Ö Õ

� Ö � � �
Ö Õ

� Ú�ÇÄõ��Qø � õ�ö`å��`ø

© Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�×2É�×2ÊâáÌËÌ×�Ê$ÇOÍ�Ê>� Ê>Ñ���ØäÇÄÔÕ$ÖÎ`×ÁÉ�Î�Ñ�Î`à�àcÎ2É�×±Ë�Î`ÐjÉ�Ê¶Ú�ëÊ>ËÙÍ�×ÜÇ�àcÝôýÿØ�Ê1Ë�×�É�ÊIà�Ê$Ð
Þ4Ê>ÐcÒ�ß Õ ÎÜÉ�×�Ç�ÎQóôÒ ã å�õ6ö`å��`øcÝ�ëÊ"ÑIØ�Ò Í�×MàcÒ�Ñ�ÒÛÚ�Î`ÐÄÎ`×QÊµáÌËÌ×�Ê$ÇOÍOÊ���Ý ×QýÿØ�Ê�ÊâÞÌÒÛÉ�Ê>Ç Õ Ò�Î�ýÿØ�Ê¾× Õ ×`Ñ�Ë�×`Ð6ÍOÎ`Ñ�Ê$ÇOÍ�×
É�×MÊµáÌËÌ×�Ê$ÇOÍOÊ1ëÊ É�ÊâÍ�Ê>ÐcÑ�ÒÛÇäÎ`É�×jË�Ê$Ú�ÎjÉ�Ê>ËÌÊ>Ç�É6]Ê$Ç Õ Ò�ÎhÇ�ÎjÊ$à Õ Î`Ú�ÎjÉ�ÎÜà���Ø�ÇÄÔÕ>Ö×`Ê$àKÉ�Ê�É�Ò�à6Í�Ð�ÒÛíäØ�Ò ÔÕ>ÖÎ`×±ËäÎ`Ð6Í�]×`Ç�Ò Õ Î
ÇÿØ Õ Ú�Ê$ÎÜÐcÝÄÉ�Î�Ñ�Ê$àcÑ�ÎG��×`ÐcÑ�Î�ýÿØ�Ê¶×�ÊâámË�×�Ê$ÇOÍ�Ê���Ý ×ÜØ[à�Ê�îµÎ`Ý Ç�ÎjÞ Î`Ð�Ò¿ëÎ>Þ�Ê$ÚgÕ 
 å

��Îüó|Ò ã å õ6öÜå��`øÁÎ`Ë�Ð�Ê$à�Ê$ÇOÍ�Î`Ñ�×`à2×aÊµáÌË�× Ê>Ç�ÍOÊ�� Õ ×`Ñ�×üØ�Ñ�Î'��Ø�Ç ÔÕ$ÖÎ`×üÉäÎ[Þ Î`ÐcÒ{ëÎ>Þ4Ê>Ú¾ç�é Ë�Î`ÐcÎþÎ`à
Ê$ÇäÊ$Ð ã ÒÛÎ`à�É�×qz}|�ÆÈæúÊ§ry|MæÃË�Î`ÐcÎ±Ë�Ðc× Õ Ê>àcàc×Üà����MåM�|ÎÜÐcÎ�É�ÊâÍ�Ê>ÐcÑ�ÒÛÇäÎ`Ðj×�ÊâámË�×�Ê$ÇOÍ�Ê��ìÊ$Ñ¡��Ø�ÇÄÔÕ>ÖÎ`×�É�Ê



+-,�.#/02143652798;:�<>=%?-@�ACB2147D=FEG36HI5JA ,�K A =ML67�N K 7OHPA =Q=479R K AC5J52SUT , L V��

5
 

7! 9" 11 13# 15
 

M (GeV)$
1.75

1.8

1.85

1.9

1.95

2

β%

AG s
& 1/2

 = 200 GeV
AG s
& 1/2

 = 5.5 TeV
EKS s

1/2
 = 200 GeV

EKS s
1/2

 = 5.5 TeV
A = 208
'

¯Z°(±	²	³	²�(	µG¶ » ·&Ë*) »&ÂgÅ�» � Ë;¸ Ã ¸+)�Ë Ã ) ¼p» ½p½,) ¹�º�»&¿�¼ ).- � ½0/) » ½ �\� ¼ ) ¿ ) ÀD¿ ¸-Á ÀDÂ�1¼ /¸.)+2�¸ ¿ ¸n½p½I¸+2.)
Ë;¸ Ã 2 » -43» Ë Å ) Â ½#Ë;¸ Ã ¸ »&Âg»&Ã�Ä�� ¸n½�2 »��
	��� ê ~ ��ð ÷`ò`ò�Î »�� ë »��5	6 ê ~ ��ð������7� »�� ë Æ

ç�é Õ ×98�à�Ò;:�Ê>ÐcÎ`Ñ�×`àsÎ��"ýÿåfõ�ö`å��ÜøÁÒ�8OÍ�Ê ã ÐcÎ9:äÎþÎ`Ë�Ê48�ÎÜà<8�Î2Þ Î`ÐcÒ{ëÎ>Þ�Ê$Ú � å���Î`ÐcÎ2Þ Î`ÚÛ×ÜÐcÊ$àÁßÙáÌ×`à<:�ÊÁç�é�Ý
Î Ò�8OÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`×�àc×`íäÐcÊ � × Õ ×`ÐcÐ�Ê±àc×Üí�ÐcÊ�ØäÑÁÎ�:äÎ`àIÚ�Ò;8äï�Î`àÅË�ÎÜÐcÎ`Ú�Ê$Ú�Î`à68�Î óôÒ ã å õ6ö`å�÷`ø�Ý Õ ×ÜÑ ×`à¶ÚÛÒ�Ñ�ÒîÍOÊ$à
Õ 
 � �\Ø � Ø��	�^ç�é|åZ�"à6ÍOÊ$àQÚÛÒ�Ñ�ÒîÍOÊ$àKÒ�8=:�Ò Õ Î`Ñ Ø�Ñ�Î ã ÐcÎ98=:äÊ>:�Ê$Ë�Ê48=:6]Ê Õ Ò�Î?:�Î�ÐcÊ ã Ò ÖÎ`×�:äÊ Ò�8OÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`×
Ê$Ñ � 8�ÎQÞ Î`Ð�Ò¿ëÎpÞ4Ê$Ú:ç�é|åZ)ùÐcÊ ã Ò ÖÎ`×+:�Ê¾ç�é^Ë�Ð�ë×pámÒ�Ñ�×6:�ÊQÓ$Ê>Ðc× Õ ×`ÐcÐ�Ê$à�ËÌ×98@:�Ê48OÍ�Ê�ÎIØ�Ñ ã Ð�Î98=:�ÊQÒ�8�ÍOÊ$Ð�ÞäÎÜÚÛ×
:�Ê�Ò�8OÍ�Ê ã ÐcÎ0ÔÕ>ÖÎ`×ÏÊôç	��A�ç�
�å-��Î`ÐcÎhØäÑùÞ Î`Ú�×`Ðmç�é�ÑIØ�Ò Í�×ÏË�Ðÿë×>áÌÒÛÑ�×B:�ÊM�>Ýä×hÒ;8OÍ�Ê>Ð6Þ Î`Ú�×B:�Ê�Ò;8OÍOÊ ã Ð�Î0ÔÕ$ÖÎ`×ÏÊ>Ñ
� ëÊMÑIØ�Ò Í�×IÐcÊ4:äØ�Ó$Ò�:�×ÅÊ¾ç�
\Ï%Ïêç	�cå-�MÊ$à�Í�Î ëØ�Ú Í�Ò�Ñ�ÎIÐcÊ ã Ò ÖÎ`×`Ý�ÎIÐcÊ Õ ×`Ñ¶í�Ò�8�Î0ÔÕ$ÖÎÜ×±ÊQÒ;8OÍ�Ê>ÐcÎ0ÔÕ>ÖÎ`×ÅË�ÎÜÐ6ÍD]×C8�Ò Õ Î`à
:�ÊâÞ4Ê$Ñ à�Ê$ÐQàcÒ ã 8�Ò�ß Õ ÎpÍ�Ò ÞäÎÜàcå[hÊûÎ Õ ×`ÐD:�× Õ ×`Ñ Î^ó|Ò ã åÃõ6ö`å��`øcÝQ× ÊµáÌË�× ÊE8�ÍOÊF� ×ÜíÙÍ�Ò�:�× Î Ë�Î`Ð6ÍOÒÛÐ�:äÎaË�ÎÜÐcÎ`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×!�#"%$ ëÊ
ýÿØ�Î`à�Ê Õ ×98�à�Í�Î98OÍ�ÊKË�ÎÜÐcÎ ã Ð�Î98=:�Êôç�é|Ý4Ò�8=:�Ê>ËÌÊE8=:�ÊE8�ÍOÊG:�ÎhÊE8�Ê$Ð ã Ò�Î`åIHÈà6ÍO×¶× Õ ×ÜÐcÐcÊ ËÌ×`Ð�ýÿØ�ÊKË�Î`ÐcÎhØäÑùÞ Î`Ú�×`Ð
ßÙáÌ×?:�ÊÏÑÁÎÜàcàcÎÜÝ�Î�Ë�ÎÜÐcÎ`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×!�#"%$RË�ÐcÊE:�Ò�Ó ØäÑÁÎÁàcÎpÍ�Ø�Ð�Î0ÔÕ$ÖÎ`×?:�Î�ÐcÎÜÓ ÖÎ`×�Ê48OÍOÐcÊ Î`à
:�ÒÛà�Í�Ð�ÒÛí�ØäÒ ÔÕ>Ö×`Ê$à
Ë�Î`Ð�ÍD]×98äÒ Õ Î`à58KëØ Õ Ú�Ê$×��J8ÿØ Õ Ú�Ê$×98¶Ë�Î`Ð�ÎMË�Ê$ýÿØ�ÊE8�×�çÄå#Y¶Ð�Î98=:�Ê>à0Þ Î`Ú�×`Ð�Ê$à5:�Ê ç�é Õ ×`ÐcÐ�Ê$à�ËÌ×98@:�Ê$ÑÃÎQÐcÊ ã Ò Ö×ÜÊ$à
:�Ê
Ë�Ê$ýÿØ�Ê48ä×sç�
�Ý"ÊµÞÌÒ�:�Ê48 Õ ÒÛÎC8=:�× ÎRàcÎpÍ�Ø�Ð�Î0ÔÕ$ÖÎ`×ÜåLK ØäÎ98=:�×R×`àÏÊn)>[ Ë�ÎÜÐ6ÍD]×C8�Ò Õ Î[à ÖÎ`× Õ ×98�à�Ò;:äÊ$ÐcÎC:�×`àcÝ¾×ûÊµá��
Ë�× ÊE8�ÍOÊM�N:�Ê Õ ÐcÊ$à Õ Ê Õ ×`Ñ ×^Î`Ø�Ñ�ÊE8�ÍO×�:äÊ�ç�é�ÝMË�×`Ò�àhÍOÎ`Ò�àÁÊ���Ê$Ò Í�×`à�à ÖÎ`×sà�Ò ã 8�ÒÛß Õ Î>ÍOÒîÞ�×`àO8�Î Ð�Ê ã Ò ÖÎ`×+:�Ê
Ë�Ê$ýÿØ�Ê48ä× ç�
�å��|Î`Ð�ÎþÊ48äÊ$Ð ã ÒÛÎ`à<:�×'z}|GHÈæ Ê>Ñ Õ ×`Ú�ÒÛà Ö×`Ê$à_��� õ ~ �^ð �w�`ò{Y Ê��1ø�ÝKÎþÒ�8�ÍOÊ ã Ð�Î0ÔÕ$ÖÎÜ×sÊ>Ñ
� ëÊ<:�×ÜÑÁÒ�8�Î9:äÎ[Ë�×`ÐÏÐcÊ ã Ò Ö×ÜÊ$àP:�Ê çQA �>ò �CR Ý¾×98=:äÊÁÎS:�Ò���Ê$ÐcÊE8ÄÔÕ Î[Ê48OÍ�Ð�Ê±ÎRË�Î`Ð�Î`Ñ�ÊµÍ�Ð�ÒÛÓ>Î0ÔÕ$ÖÎÜ×G�_"%$aÊÁÎ
Ë�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×G)ZY~ëÊÏË�Ê$ýÿØ�ÊE8�Î�õ<Þ4Ê$ÐQóôÒ ã åIõ6÷`å��`øcø�åKæ�×98OÍ�Ø=:�×ÜÝ�ËäÎ`ÐcÎÁÊ48�Ê>Ð ã Ò�Î`àP:�×!rg|Mæèõ�~ �jð������
��Ê��1ø�Ý4Î¶Ð�Ê4:�Ø ÔÕ$ÖÎ`×?8�× ÊµáÌËÌ×�Ê48OÍOÊ��]ëÊKÑIØäÒîÍO×¶à�Ò ã 8äÒÛß Õ Î>Í�Ò Þ Î`Ý0ËÌ×ÜÒÛà"ÐcÊ ã Ò Ö×`Ê$àP:�ÊKÑIØ�Ò Í�× Ë�Ê$ýÿØ�Ê48ä×`àÄÞ Î`Ú�×`Ð�Ê$à
:�Ê¾ç�õ�ç�A��>ò��CTOø à ÖÎ`× Õ ×98�à�Ò;:äÊ$ÐcÎC:�×`àU8�Î¶Ò;8OÍ�Ê ã ÐcÎ4ÔÕ$ÖÎ`×ÁÊ$Ñ � åZ�M×{Þ Î`Ñ�ÊE8�ÍOÊ$Ý Î�8 ÖÎ`×ÁàcÎ>ÍOØ�ÐcÎ4ÔÕ$ÖÎ`×+:�Î`à�:�ÒÛà(�
Í�Ð�ÒÛíäØ�Ò ÔÕ>Ö×`Ê$à})ZYV8�Ê$à�Í�Î�Ð�Ê ã Ò ÖÎ`× Õ Ò�8�Ê$ÑüëÎ>ÍOÒ Õ ÎûàcÊIÑ�Î98äÒ���Ê>à6Í�ÎL8ä× Õ ×ÜÑÁË�×`Ð�Í�Î`Ñ�Ê48OÍO×L:�Ê6� Ë�Î`ÐcÎ ç�éXW �på

)ìÎ98�ëÎ`Ú�ÒÛà�Ê�Ë�×�:�Ê"àcÊ$Ð�Ê$à�Í�ÊE8=:�Ò�:�Î�Î`×KË�Ð�× Õ Ê$à�àc×��>�MÝ ×98=:�Ê"×`àÄÊn��Ê>ÒîÍO×`à�8�Ø Õ Ú�Ê$Î`Ð�Ê$à|Ê>à6Í ÖÎ`×sËäÐcÊ$à�Ê48OÍ�Ê>à|Ê>Ñ
Î`Ñ¶íÌ×`à¾×`à�8KëØ Õ Ú�Ê$×ÜàcåZ��×Y:�ÎÜà�Î`à¾Î98�ëÎÜÚÛÒ�àcÊ>à Õ ×ÜÑèÐcÊ$Ú�Î0ÔÕ>ÖÎ`×¶ÎÜ×`à�Ê���Ê$Ò Í�×`à�8ÿØ Õ Ú�Ê$Î`Ð�Ê$à�8�ÎIÐ�Ê ã Ò ÖÎ`×Z:�Ê�ç�
>��×`ÐcÎ`Ñ
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0\ 0.2 0.4 0.6 0.8 1]
xF̂

0

0.2

0.4

0.6

0.8

1

α_

AG s
` 1/2

 = 350 GeV
AG s
` 1/2

 = 8.8 TeV
EKS s

1/2
 = 350 GeV

EKS s
1/2

 = 8.8 TeV

A = 208
`

¯Z°(±	²	³	²�a	µG¶ » ·&Ë*) »&ÂgÅ�» � Ë;¸ Ã ¸S)FË Ã ) ¼p» ½p½,) ¹�º »&¿ ¼ ).- � ½0/) » ½ ��� ¼ ) ¿ ) À�¿ ¸�Á À�Â�1 ¼ /¸.)M2�¸?bD¸ Ãc� 3¸4b » -
2 »�d�»fe ÂO¿ ¸ Â ç�é Ë;¸ Ã ¸ »&Âg»&Ã`Ä�� ¸n½>2 »��P	P�� ê ~ �Mðû�w�`òqÎ »�� ë »��5	� ê ~ �Qð������g� »�� ë Æ

ÐcÊ>Î`Ú�ÒÛÓ>Î9:�Î`àQË�Î`Ð�Îs×sË�Ðc× Õ Ê>àcàc×M���Må>��Ê>à6Í�Ê Õ Î`à�×`ÝÄ×sÊâáÌËÌ×�Ê48OÍ�Ê}�h:�ÊâÞ4ÊIÎÜË�ÐcÊ>àcÊ48OÍOÎ`Ð Õ ×98OÍ�ÐcÒ�í�Ø�Ò ÔÕ$Ö×ÜÊ$àP:�×`à
Ên��Ê>ÒîÍO×`à
8ÿØ Õ Ú�Ê$Î`Ð�Ê$àMÐcÊ$Ú�Î Õ ÒÛ×98äÎ9:�×`àKÎ`×+8�ëØ Õ ÚÛÊ>×sÒ�:�Ê48OÍOÒÛß Õ Î9:�× Õ ×`Ñ Îx��Ð�Î0ÔÕ$ÖÎ`×+:�ÊÏÑ�×`Ñ�Ê48OÍOØ�Ññç	�cå

��ÎsóôÒ ã åÁõ6ö`å��`øQÎ`Ë�ÐcÊ>àcÊE8�ÍOÎ`Ñ�×`àj×sÊµáÌËÌ×�Ê48OÍOÊ\� Õ ×ÜÑÁ×q��Ø=8ÄÔÕ$ÖÎÜ×?:äÎ¶Þ Î`ÐcÒ{ëÎ>Þ4Ê>Ú�ç�é Ë�Î`Ð�Î±Ê48äÊ$Ð ã ÒÛÎ`à�:�×z}|GHÈæ õ ~ �¶ðñ÷`òÜòlY¶Ê`�1øMÊ¨ry|�æ õ ~ �¶ð¢�����l��Ê��ÅøjË�Î`Ð�Î Õ ×`Ú�Ò�àcà Ö×ÜÊ$à>�\�Må¤��Î`ÐcÎ ÞäÎÜÚÛ×`Ð�Ê$àjË�Ê$ýÿØ�ÊE8�×`à
ÊûÒ;8OÍOÊ$ÐcÑ�ÊE:�Ò¿ëÎÜÐcÒ�×`à<:äÊ�ç�é õ�ç�é¢Ï ò����`ø1×aÊâáÌËÌ×�Ê48OÍ�Ê¤� ÐcÊ4:äØ�Ó[à�Ê$Ø�Þ Î`ÚÛ×ÜÐ Õ ×`Ñ × Î`ØäÑÁÊE8OÍ�×i:äÊ�ç�é�å
��×^Ê48OÍOÎ98OÍ�×`ÝhË�ÎÜÐcÎ^ÎaÐ�Ê ã Ò ÖÎ`×?:�Ê ã ÐcÎ98=:äÊ�ç�é õ½ç�é�Ñ}ò����ÜøcÝG8ä×>Í�Î`Ñ�×`à ã Ð�Î98=:�ÊM:�Ò���Ê$ÐcÊE8ÄÔÕ Î�8�× Õ ×`Ñ��
Ë�×`Ð6ÍOÎ`Ñ�Ê48OÍ�×j:�×ûÊµáÌË�× ÊE8OÍ�ÊF� Ê>Ñ ÐcÊ>ÚÛÎ0ÔÕ>ÖÎ`×�Î`×ûÊµáÌË�× ÊE8�ÍOÊ?��åq�k8�ýÿØ�ÎC8�ÍO× ×2ÊâámË�×�Ê48OÍ�Ê<��ÐcÊE:�Ø�Ó Õ ×ÜÑ
Î`Ø�Ñ�ÊE8�ÍO×6:�Ê¾ç�éþË�Î`Ð�Î ã Ð�Î98=:�Ê>à�Þ Î`Ú�×`ÐcÊ>à�:�Ê>à6Í�Ê>Ým×¶ÊµáÌËÌ×�Ê48OÍOÊ��ìÎ`Ø�Ñ�Ê48OÍOÎÅË�Î`Ð�ÎQÞ Î`Ú�×`ÐcÊ>à�:�Ê¾ç�é�Ñùò����Üå
æ�×`Ñ�× Õ ×`Ñ�Ê48OÍ�ÎÜÑÁ×ÜàcÝuÞ Î`ÚÛ×ÜÐcÊ$à?:�ÊÁç�é Ë�Ðÿë×>áÌÒÛÑ�×`à<:�Ê'�pÝ Õ ×`Ð�ÐcÊ>àcË�×98=:�Ê>Ñ ÎRç�
il ç	�sÊ�ç�émA ç	�cå
�|×ÜÐ6Í�ÎC8�ÍO×`Ý × ÊµáÌËÌ×�Ê48OÍOÊs�n:�ÊâÞ4Ê2Î`Ë�Ð�Ê$à�Ê48OÍ�Î`Ð Õ ×98OÍOÐcÒ�í�Ø�Ò ÔÕ$Ö×`Ê>àG:�×`à¶Ên��Ê>ÒîÍO×`à�8ÿØ Õ ÚÛÊ>Î`ÐcÊ>à Õ Î`Ð�Î Õ ÍOÊ$Ð{ë� à�Í�Ò Õ ×`à
:�ÎûÐcÊ ã Ò ÖÎ`×+:�Êjç	�jÒ;8OÍ�Ê>ÐcÑ�Ê4:äÒ¿ëÎ`Ð�ÒÛ×þõ6òw� �§Ï ç�Ïèò����`øjÊ ã ÐcÎ98=:äÊRõ½ç�Ññò����`øhÊ�:�Êjç�
�Ë�Ê$ýÿØ�Ê48ä×`ål[hÊ$à�àcÎ
��×`Ð�ÑÁÎÜÝôÎûÐcÊ4:äØÄÔÕ$ÖÎ`×?:�×2ÊâámË�×�Ê48OÍ�ÊF� Ë�Î`ÐcÎ1ç�é�Ò�8OÍ�Ê$Ð�Ñ�Ê4:�Ò{ëÎ`ÐcÒ�×1Í�Ê$ÐÿëÎûØ�Ñ�ÎM:äØ�Ë�Ú�ÎR×ÜÐcÒ ã Ê$Ñ+o�8ä×M8�ëØ Õ Ú�Ê$×
Ò�:�Ê48OÍ�Ò�ß Õ Î9:�× Õ ×`Ñ ÎIÞ Î`Ð�Ò¿ëÎpÞ4Ê$Ú ç	�cÝp:ä×`Ñ�Ò;8�ÎûÎûÐcÊ ã Ò ÖÎ`×+:�Ê�Ên��Ê$Ò Í�×ÜàF�#o æ õ6Ð�Ê4:�ØÄÔÕ>ÖÎ`×?:�ÎûÐcÎ`Ó ÖÎ`×+:�Îj:�ÒÛà(�
Í�Ð�ÒÛíäØ�Ò ÔÕ>ÖÎ`×Áý�ØäÎ`Ð&�ÿàq8ÿØ Õ ÚÛÊ>Î`Ð&Ò98ÿØ Õ ÚÛÊ>×98 Ë�Î`Ð�Î±ò��½÷xÏùç�Ï òw���`ø�Ý5:�Ê$à Õ ÐcÒ Í�×ÜàhËÌÊ>ÚÛÎsË�Î`ÐcÎÜÑÁÊâÍ�Ð�ÒÛÓ>Î0ÔÕ$ÖÎ`×!�_"%$=r
8�×S8KëØ Õ Ú�Ê$×[Ò;:�ÊE8OÍ�Ò�ß Õ Î9:ä× Õ ×`Ñ}ÎÁÞ Î`Ð�Ò¿ëÎpÞ4Ê$ÚÄç�
OÝ�:�×`Ñ�Ò;8äÎ`Ñ}×`àIÊ���Ê$Ò Í�×`à�:�Êsà�×`ÑIíäÐcÊ$ÎÜÑÁÊE8OÍ�×`ÝU:�Ê>à Õ ÐcÒ Í�×`à
Ë�Ê$Ú�Î�Ë�Î`Ð�Î`Ñ�ÊµÍOÐcÒ�Ó$Î0ÔÕ>ÖÎ`×x)ZY õ�ç�
 Ï �>ò�� 
 ø�å �|ÎÜÐcÎ ÐcÊ ã Ò ÖÎ`×?:�Êûç�é Ñ ò����`Ý�8�Î óôÒ ã å õ�ö`å;�ÜøcÝÅ× Êµá��
Ë�× ÊE8�ÍOÊZ��Î`Ø�Ñ�ÊE8�ÍOÎ<:äÊµÞÌÒ;:ä×±Î Õ ×98OÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×<:�×`àKÊn��Ê>ÒîÍO×`à
8�Ø Õ Ú�Ê$Î`Ð�Ê$àG8äÎÁÐ�Ê ã Ò ÖÎ`×+:�Ê�ç	��Ñ ò����ÜåZ��Ê$à�àcÎ
ÐcÊ ã Ò ÖÎ`×�Î ÐcÎ`Ó ÖÎ`×�Ê48OÍ�Ð�Ê Î`às:�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$Ö×`Ê>àG:�Ê ý�ØäÎ`Ð&�78ÿØ Õ Ú�Ê$Î`Ð�Ò98ÿØ Õ Ú�Ê$×C8 Õ ÐcÊ$à Õ Ê>ÝQÍ�×ÜÐf8�Î98@:�×��{à�Ê Ñ�Î`Ò�×`Ð
:�×^ýÿØ�Ê'�pÝMË�Ê$Ú�ÎaÒ�8 Õ ÚÛØ�à ÖÎ`×O:ä×^Ñ�× ÞÌÒÛÑ�ÊE8�ÍO×t:�Êa�{ëÊ$Ð�Ñ�ÒÛ×98äà<:�×Üà<8ÿØ Õ ÚÛÊ>×98�à?:�Ê48OÍ�Ð�×i:�×g8�ëØ Õ ÚÛÊ>×`å �¾à�Í�Î
Õ ×C8�ÍOÐcÒ�í�Ø�Ò ÔÕ$ÖÎ`×ÁÑ�Î98�Ò���Ê$à�Í�Î�� àcÊ�ËÌÊ>ÚÛ× Õ ÐcÊ$à Õ Ò�Ñ�Ê48OÍ�×S:�×ûÊµáÌËÌ×�Ê48OÍOÊ%� Ë�Î`Ð�Î ã ÐcÎ98@:�Êjç�é|åq©ÃÞ Î`Ú�×`Ð>:�Êjç�é
Ë�Î`Ð�Îs×sýÿØ�Î`ÚÄ×±ÊâámË�×�Ê48OÍ�Ê}� Õ ×`Ñ�Ê`ÔÕ Î�Î Õ ÐcÊ>à Õ Ê$Ð�ç�éiA�ò����þëÊ ×hÞäÎÜÚÛ×`ÐQË�Î`Ð�Îs×sýÿØ�Î`ÚÄÎ±Ð�Î`Ó ÖÎ`×�ÊE8�ÍOÐcÊ¶Î`à
:�Ò�à6ÍOÐcÒ�í�Ø�Ò ÔÕ$Ö×`Ê>àG:�ÊjýÿØ�ÎÜÐ&�ÿà
8�Ø Õ Ú�Ê$Î`Ð�Ò98ÿØ Õ Ú�Ê$×98 Õ ×`Ñ�Ê`ÔÕ Î�Î1Î`Ø�Ñ�Ê48OÍOÎ`ÐU:�ÊµÞÌÒ�:�×�Î`×1Ên��Ê>ÒîÍO×�:�ÊhÑ�× ÞmÒ�Ñ�Ê48OÍ�×
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Ù;8RýÿØ=Ý98� �Ø@àß×{ï@Øc×9à�×�:5�¡8=Ý9à+Ù;×���d$ À ¼ - Æ0� É.e ½ Æ�,Iây)�à-¦ ��EØf:=Ý9à+â²á����Q�`ò9â08���â����g�C�����`÷Câ ��×Já��
�E�w�w���
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tô�w�wv%Ysr5�:	Z"Zâmo��;r z}��^})�âO���;r��M©%Ys�UâO):�9[c�¡8=Ý9à+Ù�×4Ý9ÞÀ�=ÝCØ� �×C8?:@Ù#¦ �ØfÙ�.�Øµ �ÙÛ×C8��×C�Ã Oï=�
�=Øc×E O×98?Ý98=:
fà+Ý9Þ�Þñ�eZt��ï<��fÙ�×����f#Æ*� É.e ½ Æ  â�ò��4ØfÞ�Ù�8=â@á����w�9âÈ8����Câ0��� öw�w�Q�{ö`öw�Câ��:Ø=Þ_� �E�9�w���

tô�w�wv%Ysr5�:	Z"Zâ�o��;r#z}��^})�âí���;r��M©%Ys�Uâ£):� [c�¡8=Ý9à+Ù�×4Ý9Þæ�=Ý9Ø� O×98É:=Ù�� �ØDÙ#.äØµ �Ù�×98�ZØf�xá*Ù�fÙ· ��E:�� Í_ÀDÃ Æ
� É.e ½ Æ+��Æ  â�òI�EØfÞ�Ù;8@â@á����CâÈ8����9â0���möw���`� öw�`ò9â6$=�4�µ <���E�9�w���

tô�9�wv%[Fz>�_ryr5âw$���[3��rI^})\��â�����o��qo�Ý��fÙ·á²��Þ;�E�µ �×98I���=Ý9Ù�Ø5�=Øc×�:�Ø=×x �Ù�×98ZÙ;8¶ï=Ý9:=Ø�×98 �{ï@Ý9:=Øc×C8Z×>×9Þ�Þ;Ù�fÙ�×98�
ÝE  ï=Ù��`ïM�48=�EØ��9Ù�����t� É.e ½ Æ �>» b Æ �	»XÅ�Å Æÿâ����Çý�^Q×9Ø��Ãâ@á�� ÷C�9âÈ8����9â*�����������ó�`÷`ò9â6)�Ø����_�E�w�`ò��

t ö`òwv%|\)²ú "%�#zPâ����í):���Ç �Ý9Þ#� o��EÝ�cØ@Øf�4à+�E8� ±×w�È �ï@��Þ;Ù��`ï� +Ý98� �Ù�ýÿØ=Ý9Ø��¥Ú=ÝJá4×9Ø>Ý���¡à+à?�x �ØF�XÙ;8O Oï=�
8ÿØ=×4Þ��$×98;f�EÝ��t� É.e ½ Æ �\» b Æ ��»XÅ�Å Æÿâ²ú�×�×Y:�.äØ=Ø��9âYá����`ò9âÈ8��#�Q�9âÈ�����w�O�����p�C�����9â )G�=Ø��#�E�9�w���

t ö���vBHU�Z©Bâ�)�� $��0�x �Ý9Þ#��o��4Ý�cØ=ØD�4à+�48� 1×C�À Oï=�B×$×98� �Ù�8ÿØ�Ø=à ×w�¢:=Ù�àIØ�×98���=Ø�×Y:äØ=×4�E:SÙ�8[ï@Ù#�`ïI���48@�4Ø��X�
�=Øc×� �×98 �J8ÿØ=×4Þ��$Ø�P×$×CÞ;Þ�Ù#DÙÛ×C8���t� É.e ½ Æ �>» b Æ ¹ â ���Çý�^Q×9Ø��Ãâ@á�� ÷C�9âÈ8����9â*�����`ò`ö��ó�w�w�9âÌóÀ��.��_���w�����

t ö`÷wv%o¥©%z>�_�>©ZâDY����x UÝ9Þ���[>Ù�àIØ�×98��=Øc×�:�Ø=×x �Ù�×986Ù�86�=Øc×� �×98 �J×$×9�@�¡�EØæ×$×CÞ;Þ�Ù#DÙÛ×C8��ÝE -~ ��ð �w�����\YZ���9�
� É.e ½ Æ �>» b Æ ¹ â�ú�×�×Y:�.�Ø=Ø��9â@á�� öw�9âÈ8��0�CâÈ��� ÷w���Q���{÷w�C�w�9â o�ÝE� �E�9�����

t öw�wv%)\r��	)>z>�_ryr5H©â�Y7��r �;)>z�HU$@H©â�Y7��r �_�_�Zz-©%��10HU©Bâyz:�{�¢ØDÝ98�¦á²�4Ø�f�6à�×9à+�E8� OØ=à�Ù�8c[>ØD�4Þ�Þñ��^PÝ98
�=Øc×�×4�����t� É.e ½ Æ �	»XÅ�Å Æ",Iâ;)Gà>� ��4Øf:@Ý9à+â²á����w�CâÈ8����9â0���;�w���`�ó�w�w�9â��:Ø=8=�q�E�w�w���

t ö`öwv%)\r��	)>z>�_ryr5H©â6Y��;r6�;)>z�HU$=H©â6Y7��r �#�_�Zz-©%�:10HU©Zâ6z:����ØfÝC8��á=�4Ø�D�BàÁ×Cà?�E8� �Ø=à ×w�ÈàIØä×98L�=Ý9Ù�Ø
Ù;8ûï=ÝC:=Øc×98@Ù;×B×$×CÞ;Þ�Ù#DÙÛ×C8���£� É.e ½ Æ �	»XÅ�Å Æ",Iâ )Gà>¦ ��4ØD:=Ý9à+â=á����w�9âÈ8����Câ0��� �w�w�Q�p�w�`òCâ��:Ø=8=�q�E�w�C���

t öw�wvÏó�HU�_ry[>â z:�{Ç Ë�Ëæ- ��¼ ¸ Å � ) Â )�ÁíË »&Ã Å´À�Ã �p¸ Å�� b » ü �¹ �{z��EÝ9:=Ù�8��9o)G:=:@Ù#�×98+ú¯��DÞ;�U�.â��E�9�w���
t öw�wvÏóízPHU��1�$�	Z|Gâ_|���rZo�HU�>"\©�ú $m"ZH©â����hKÏØ=Ý9Ø��i�pYZÞÛØ�×C8i×$×CÞ;Þ�Ù#DÙÛ×C8��Ý�7c×`Ø@Øf×4�s×w�I:=Ù�àIØä×98t�=Ø�×��

:�Ø=×x �Ù�×98sÝE GÞ;ÝCØ��9�p �ØDÝ98��á=�4Ø�f�>à�×9à+�48� �Ý�Ù;8s�@Øc×E O×98O8ÿØ=×EÞ;�>×98Hf×EÝE f ��4ØfÙ�8����É� É.e ½ Æ �	»XÅ�Å Æg,Iâ�)Gà��
� ��4Øf:@Ý9à+â@á����C�9âÈ8��#�qâ0�����`òQ�p�`ö9â��.Ý98��#�E�C�w���

t öw�wv�	Z©%rgr5HU�>$=â �!� 	��;ry$�©%�_�_z�ây[3������r�$��Z�_z>o¥)>�GâgY7���¢ØDÝ98�¦á²�4Ø�f��àÁ×Cà?�E8� �Ø=à¶:=Ù�� �ØfÙ�.�Øµ �Ù�×98
Ù;8 [>ØD�4Þ�Þñ��^PÝ98£Ý98=:�ú �h.�×��×98£Ý98=:d1m�h.�×��×98£�=Øc×�:�Ø=×x �Ù�×98��\$ À;¼ - Æ�� É.e ½ ÆG,Iâ-)�à>� ��EØf:=ÝCà?âpá��
÷w�`ò9â¡8�� ÷9â0���£�E�9��� ÷`÷`ö9âÌó¥��.��#�E�w�C���

t öw�wv%)\�>�Zz>�_)\$I^})\�Gâ;[3�*�Ç ZÝCÞ#�¦[>Ù�àIØ�×98iD×4Ý9Þ�Ù;8��?×>×9à+�=Ý9ØDÙ#�×98jÝE Ïö`ö�Ý98@:c�Ü÷¤Y��`�'�É� É.e ½ Æ �>» b Æ
�	»XÅ�Å Æÿâ��G�xýû^Q×9Ø���â@á�� öw�CâÈ8����9âÈ�����`ò`÷��ó�`ò`ö9âÌó¥��.��#�E�w�Ü÷��

t ö9�wv%Ys)O��HU��â $��È�x ZÝ9Þ��×�kØc×�:�Ø=×x �Ù�×98û×w�	[>ØD�4Þ�Þñ��^PÝ98L�=Ý9Ù�Ø�
Ù�8¤�w�M×$×9Þ�Þ;Ù�fÙ�×98�� �&ÂgÅ Æ+��Æ*þ )�2 Æ¥� É.e ½ Æ6ÇPâ$=Ù�8��9Ý9��×9Øf�EâYá��#�>ò9âÈ8�� ÷`òwÒ`÷���âÈ��� ÷9�w�O�`�{÷9�C�w�9â )�Ø����#���9�w���
tô�`òwv%)\z}�\�_©%[F©Bâ�o��u��Ø=×EÞ;�EÝ9Ø+��)¥�4×x *+Ù;8�¦ �Ø�Ø=×Ç OØ=Øf�a��Ø=8=×x �Ù�×98���Ê� É.e ½ Æ �>» Ë Æÿâ})�à>� ��EØf:=ÝCà?âpá��

÷`ö`ò9â¡8����wÒw�CâÈ�����`ò��U�p�9�w�Câ;o�ÝE�È�E�C�`ö��
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tô����v%�kHUrg�_zPâ�Y��;r¥ú ��HU$m��â*ú]� �MØ=×4Þ��4Ý9Ø>:@�4�4�I��Ù�8=�4Þ�Ý�� �Ù;×+Þ��4�µ O×98Cf×EÝE f ��4ØDÙ;8��jÝ98@:�×$×`ï=�EØf�E8=×4�+��ï=�`�

8�×9à+�48@Ý��i� É.e ½ Æ �\» Ë Æÿâ;)Gà>� ��4Øf:@Ý9à+â²á����w�Üò9âÈ8��#�Eâ*��� ÷����Üö9â"�:Ø=8=�Ï÷`òÜò`ò��
tô�`÷wv%Ys);^�[>�:	Z)£�UH©â#oj��òD��r-YM©%��	Úw)\rn�¨�_$=ây�9�_��� $=à+Ý9Þ�Þ Zh8ÿØ=×4Þ��4ÝCØ(cï@Ý9:�×JýZÙ;8���Ù;8�:=�4�E�tÙ�8 �

�4Þ�Ý�� �Ù;×�D×4ÝE D ��4ØDÙ;8����t� É.e ½ Æ �>» b Æ  â�oF�4Þ·á*Ù�Þ�Þ;�Eâ²á����`òCâÈ8����9â òw�C�`÷`ò���ö9���;â �M×Já����E�C�9���
tô�w�wv%Ys);^Ð[>��	Z)£�UH©â	o���òc�;ríYM©%��	Úw)>rn�¤�_$=â �9�	��� $=�4����Ù�8��6 �ï@�(cï@Ý9:�×JýZÙ;8��MÙ�8 � �Á�@Øc×�×4���f����

� É.e ½ Æ �	»XÅ�Å Æ",Iâ;)Gà>� ��4Øf:@Ý9à+â²á�� öw�C�9âÈ8�� ÷wÒÜö9âÈ�����w�C���p�w�C�9â6�M×Já����E�C�9���
tô�`öwv%);^})\ry)Gâ#)��#r��;rYM);^ú[>�:	Z)£�UH©â�o��#òD��r}ry� ��HU��â�����oj����8=Ù· �Ý9ØDÙ ��`.Ì×ÜØ=8=:=Ý9ØF�È��×9Ø�:=�E�4�

Ù;8@�4Þ�Ý�� �Ù;×�¦ �Ø�Ø=×Ç OØ=Øf�F��Ø=8@×Ç �Ù�×98���É� É.e ½ Æ �	»XÅ�Å Æg,Iâ )Gà>� ��4Øf:@Ý9à+âYá��;�w�w�Câ¡8����Eâ¡���í�Q�w���I���w�9â���×Já���E�9�w���
tô�w�wv%Ys);^ [>�:	Z)£�UH©âOo���òD��r YM©%��	Úw)>rn�¤�_$=âw�'�O������ï=�P:=��D×4ØDÙ;�µ �ÙÛ×C8±×w�¡î6
PÝE ká²�EØ��Rï=Ù��`ï?�=Ý9Ø� O×98

:=�48�fÙ· �Ù�����£� É.e ½ Æ �	»XÅ�Å Æ",Iâ )�à-¦ ��EØf:=Ý9à+â=á����`ò`÷9â*8��#��Ò`ö9â*���0�`÷��J�w�9â;oFÝ9Ø�� ÷`òÜò����
tô�w�wv%)U�\ò-�_zí�UâQ�!���!�U�x FÝCÞ#� ��ï=�jØfÝE �ÙÛ×^×w�p �ï=�j8ÿØ=×4Þ��$×C8k� �ØcØ=×x �Ø=ØD�9��Ø=8@×Ç �Ù�×98�<î6
:õml[øx��×9Ø+Ù�Øc×98��

� É.e ½ Æ �	»XÅ�Å Æ",Iâ;)Gà>� ��4Øf:@Ý9à+â²á��#�>÷C�9âÈ8����wÒÜö9âÈ��� ÷w�C���{÷w�C�9â��.ÝC8��#�E�w�w���
tô�w�wv%)\o¥)U�>[FzI��10â;���È�x ZÝ9Þ#�¦)�ØD�����xáYÝ9ÞÛØ@ÝE �Ù�×98û×w�= �ï=�>8ÿØ=×EÞ;�EÝ9ØQ� �ØcØ=×x �Ø=ØD�M��Ø@8=×Ç �ÙÛ×98jØDÝE �Ù�×�Z��×9Ø�n<â

o � â p"qJâ�r³ÝC8=:;r7s!�t$ À;¼ - Æ*� É.e ½ Æ�,Iâ�)�à-¦ ��EØf:=Ý9à+â=á�� ö`ö��Eâ*8��_�Eâ0�����Q�I�w�Eâ6o�ÝE�È�E�9�C���
tô�w�wv%Ys©%o¥��10âg�!�*�x >Ý9Þ���o��EÝ�cØ=ØD�4à+�48�  ×w�@ Oï=���£��:=�E�¡�E8=:=�E8=×4�Ï×w�È:@�4�4�LÙ�8=�EÞ;Ý�¦ �Ù�×>�4Þ��4×x �Øc×C8Af×EÝE f ����

ØfÙ�8����g� É.e ½ Æ �>» b Æ ¹ âYú�×�×Y:�.äØ=Ø��9âYá���öC�9âÈ8��0�9â*��� öw�`öw�Q�{öw�w�Ü÷9â6oFÝh���E�9�`ö��
tô�9�wv%)\[})\o¥$@âZo��Zz:���Ç SÝ9Þ��û$=ÝE OØ=ØfÝ� �Ù�×98ê×C�:�ï=Ý9:�×JýZÙ�8��iÝE �á=�4ØF��ÞÛ×Jýúògîµ×9Ø&�µ�486Z��¤� É.e ½ Æ �>» b Æ

�	»XÅ�Å Æÿâ@ú�×�×�:�.�Ø=ØF�.âYá����w�9â08�� ÷`÷9â0���;�`÷w�w���ó�`÷w�9�Câ��:Ø=8=�G�E�C�`÷��
tô�`òwv%)\[})\o¥$@âgoj�	z��5�Ç �Ý9Þ#��$äï=Ý9:�×JýZÙ�8��sÙ�8FÙ�8=�4Þ�Ý�� �Ù;×(f×4Ý� f ��EØfÙ�8���×w�æàIØ�×98��×98S×4Ý9Ø�.Ì×98@â¢×EÝ9Þ;×EÙÛØ@à

Ý98=:jÞ��4Ý9:MÝE ZÞ�×�ý
Z�õmu:v�ø��?f#Æ¡� É.e ½ Æ  â;òI�4ØDÞ;Ù�8=â=á����w�9âÈ8����CâÈ��� ö`òw�Q�{ö��>òCâ;o�ÝE�È�E�C�w���
tô����v%)\[})\o¥$@â�o��	z:���Ç +ÝCÞ#� $�ï=ÝC:�×JýZÙ;8��LÙ�8O �ï@�6àIØ�×C8Hw¡�E8�×98�Ù�8=�4Þ�Ý�� �Ù;×'D×4ÝE D ��EØfÙ�8��L×4Ø�×��3D�Ç �Ù�×98

ÝE  ö9�`òxYZ���9��� É.e ½ Æ ��»XÅ�Å Æ ,�â )Gà>� ��4ØD:=Ý9à+â=á�� ÷C�w�9âÈ8�� öCâÈ�����w�w�Q�p�w�`òCâ;)�Ø����_�E�9�Ü÷��
tô�`÷wv%)\z}�\�_©%[F©Bâ	o��¢�Ç +ÝCÞ#� ��ï=�'¦ �ØcØ@×Ç �Ø@Øf�¤��Ø=8=×x �Ù�×98�ØfÝ� �Ù�×�>î�x e
 � î v
 Ý98=:Éî�y
 � î �
 ÝE 9fà+Ý9Þ�Þñ�eZ��

$ À;¼ - Æ*� É.e ½ Æ�,�â )Gà>� ��4ØD:=Ý9à+â=á�� öÜö��EâÈ8��#�QÒ`÷9âÈ���£�>÷��p�Üò9â o�ÝE�È�E�C�w���
tô�w�wv%)\z}�\�_©%[F©Bâ>o��P�Ç �Ý9Þ#����ï@�¦�ä:=�E�¡�E8=:=�48@×4� ×w�� �ï@��8ÿØ=×4Þ��4Ý9Ø4� �Ø�Ø=×Ç OØ=Øf����Ø@8=×Ç �ÙÛ×98hØDÝE �Ù�×���

$ À;¼ - Æ*� É.e ½ Æ�,�â )Gà>� ��4ØD:=Ý9à+â=á�� öC���EâÈ8��#�QÒ`÷9âÈ���;���{÷`÷Câ [>�4×��#�E�9�w���
tô�`öwv%)\z}�\�_©%[F©Bâ	o��æ�Ç +Ý9Þ�����ï=��Ksõ6÷`ø�:=�4�¥�48=:@�48=×E�s×w�È Oï=�9� �ØcØ=×x �Ø=ØD�x��Ø=8=×Ç �ÙÛ×C8�ØfÝE �ÙÛ×jî�z5{
 � î�y


Ý98=:6 �ï@�>:=Ù#)¥�4ØD�48=×E�szIõ�$@8�ø��ózÅõF	�øIÙ;8j:=�E�4�MÙ;8@�4Þ�Ý�� �Ù;×ZàIØ�×C8;D×4ÝE D ��EØfÙ�8����t$ À;¼ - Æ*� É.e ½ Æ�,Iâ;)Gà��
� ��4Øf:@Ý9à+â@á�� öC���EâÈ8�� ��Ò`÷CâÈ��� ÷w���ó�9�9â6[>�4×��#���9�w���
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tô�w�wv�	Z)\�>)\r5â+	��í):�íY7��r_$�)\�>�	)>�\YM�_rg©Bâ£���ío���r ���:	Z�#�UH�	Z|�â_|��`	�×C8=8=�4×x �Ù�×98gÝ9à�×98��L:=Ù�� �

�´�4ØD�48� ?Ý9�=�=Ø�×9Ý9×{ï=��I �×� �ï@�¤�¾Ø@Øc×9�¥�4Ý98{o Ø�×C8|	�×CÞ;Þ�Ý�.�×9ØfÝE �ÙÛ×C8���)¥�4×Ç <�¯� É.e ½ Æ �>» b Æ ¹ âÀú�×�×Y:I�
.�Ø=ØF�.â@á����w�9âÈ8��#�EâÈ�����w�Ü÷��p�w�Üö9â��.Ý98��#�E�w�w���

tô�w�wv%�_�#�_ry�kâFr�������r>	Z)\�\)>r5â3	���)��FY��;r¤YM);^ [>��	Z)£�UH©âFoj��òD� ��Ø=×EÞ;�EÝ9Øj��)¥�4×Ç <jÙ;8\} �X~
ï=Ý9:=Ø�×98=�=Ø�×Y:äØ=×Ç �ÙÛ×98��i� É.e ½ Æ �	»XÅ�Å Æ�,�â )Gà>� ��4ØD:=Ý9à+â=á�� ÷Ü÷w�9âÈ8��#�QÒ`÷9âÈ���#�Q�w���I�Q�`ò9â;)MØ����_���w�9���

tô�w�wv%ò-z-©%©%"%�#$@â#Y��£z����x sÝCÞ#� ��×E �Ý9Þ"ï=Ý9:=Ø�×98=Ù�×O��ï�×� �×9Ý�.�c×9ØD�µ �Ù�×98i×EØc×��(D�4×Ç �ÙÛ×C8�I×w��8�Ø@×4Þ��4Ù#��×9Ø
��ï�×E O×98�IÙ�8aY��`�V�48=�EØ�����ØfÝ98��9���g� É.e ½ Æ �>» b Æ ¹ â;���Çýu^Q×9Ø&�ÃâYá�� �9â*8��*�9â*��� ÷w�`÷C���{÷w�C�w�9â���×Já��
�E�w�w���

tô�w�wv%)\[})\o¥$@â;o�� z��*�x BÝ9Þ��¦� wÃ �ØfÝ9×x �Ù�×98û×w�= �ï=�qØDÝE �Ù�×+î �
 � î �
 �´Øc×CàÅà¶Ø�×98 �J:=�$Øµ ��4Ø�×98jÝ98=:jàIØ�×C8 �
�=Øc×� �×98�f×EÝE f ��4ØDÙ;8��ÆÝE 6fà+Ý9Þ�Þñ�eZ³Ý98@:ûh 
 �Á� É.e ½ Æ �>» b Æ �	»XÅ�Å Æÿâ�ú�× ×�:�.�Ø=ØF�.â�á��F�w�Câ68��F�9â6���
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