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lmQ�F��aEGxLT?VU�

�µTµg�ILY�T¢CZI�IG¹³VdTUC�Cdg�T?VdT¢lSIDViVdT?VOCdg�KiILk�xLg xDE�QSF�VOIL\�CiE�QSF�T?M \+Xug�E?R�QSF�x�VdCZKik�|�Cdk�KiT?V�CZg�EGC3TUF�EG\+lST
Tz¹ºT?|zCWQSRLT�|zIL[OY�k�C�EGCWQSILF�E�l/E�lSxLILKdQ�CZg�[3VU�»bcF QS[OY+lSTU[OTUF+CiEGC:QSILF IGH�E�M+TU[OILF�VdCZK�EGCWQSILF²k�VWQSF�x7HJK�EG[OT
CdT(|}g�F�IGlSILxLX�QhV�\�T�Q�F�x.T�±+Y�EGF�M+T?M®� o g�T�lSILF�xL�¬K�EGF�xLT<\�TUF�Tz��C®Q�V³IGH�|zILk�K�VdT<Cdg�EGC�Vd[�E�lml¯{Gj	TzlmlS�:|zILF�VdCdKik�|zCZT?M
[OT?M'QhEGCdILK�Vsj	Q�lml<T^F�EG\+lST��DF�IGj	lST?M+xLT�[�E�QSF+CdTUF�EGF�|zTqEGF�MOxLKiIGjcCdg³�
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�.k�K<KiT?VdT?EGK�|ig�QhM+TUF+CWQm��T?VsCZg�T	lhEGF�xLk�EGxLTcY�KiIL\+l�T^[�ELVsE�[�E�":ILK®Q�ViVdk�TL��p¬H³j	Tc|UEGF�F�ILC<Tz±�Y�KiT(ViVfCZg�TPg+QSxLg��
lSTURLTzl�|zILF�|zTUY�CiV�TUF�|UEGY�Vdk+lhEGCdT?MµQ�F�CZg�T�[OT?M'QhEGCdILK�V�j	T�l�l¯{sCZg�TUF7j	TOj	Q�lmlqF�ILC�\�T3EG\+lST3CZI¢QS[OY0lSTU[OTUF�C
Cdg�TeKiT?�Lk+QSKiT?MuVdT^KiR'\+Qh|zT?VU��0�ILK]EGY�Y+lmQ�|^EGCWQSILF EL|U|zT?ViV]CdI�BDI � V�j	TwVdCiEGKiC�HJKiIL[ M�EGC�EG\�ELVdT |zILF�|zTUY�CiVU{
jcg�T^KiT�g+QSxLg��Jl�T^RLTzl<l�EGF�xLk�EGxLT?VPg�E?RLT�\�T(|zIL[OT�EL|U|zT^Y�CZT?M � �²� ��t � ���L`��¬� o g�T]BDI � EL|^|zT?ViVlhEGF�xLk�EGxLT
� BDI � E M �®jQmlml�g�E�RLT@Cdg�THJk�F�|zC:Q�ILF�E�l�|^EGY�EG\+QmlmQSCWQST?VsIGH ��� ��{�Y+lSk�V QSCdTUK�EGC:QSILFOEGF�M�CdT?VdC^{GCdIqY�KiIGRLQhM0T o k�KdQSF�x
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[�EL|}g+QSF�TlSTURLTzl |UEGY�EG\+Q�lmQSC:X����cQhEGF ���L`��¬� �PT^j�Y�KiT(M�Qh|UEGCZT?VsEGKiTcF�TUT?M+T?M�CdI�VdY�T?|}QmHJX�QSF+CZTzlmlmQ�xLT^F+CcVdTzlST?|zC:Q�ILF³�
BDTzlST?|zC:Q�ILF�IGH�M+T?VWQSK�EG\0lST@IL\�":T?|�CiV�KiT?�Lk+QSKiT?V�EGF�EG\+QmlmQSCWX�CZIqK�EGF��¡IL\�":T?|�CiV�EL|U|�ILK�M�QSF�xcCdI/VdY�T?|iQ���T?M�|�KdQ�CZTUKdQhE+�
o g�T(VdT�|zKdQSCdTUKdQhEeEGKiT�k�F�M0T^K�VdCdIDI+M3\+X�Cdg�T]BDI � EGF�MwEGKiT�F�ILC.F�T?|zT?ViViEGKdQmlSXeY�KiT?M'Q�|^EGCdT?VqILF¢k�F�M+TUKdlSX�QSF�x
M�EGCiE.TzlSTU[OTUF+C�VU{GE�lSCZg�ILk�xLg�HJILK<E.CdKdQSRLQ�E�l³BDI � Cdg�EGC�[�E?X.\�T	CZKik�T � o g�T(VdTc|zKdQSCdTUKdQhE�EGKiT£ELViVdI+|iQ�EGCZT?M�jQSCdg
KiT?Vdk+lSC@VWQ�y^TPY�EGK�EG[OTUCdT^K�V�ELV�� �PQSRLTc[OT	Cdg�T._���\�T?VdC���«�{Ljcg�T^KiT	Cdg�T�� \�T?VdC^«GY�KiT?M'Qh|UEGCdT	QhV	E�VdT^[3EGF�CWQh|UE�lmlSX
IGRLT^Kdl�IDELM+T?MOCdTUKi[ QSF+CZTUKiY�KiTUCdT?M]QSF+CdTUKiF�E�lmlSXeCdI�E�Y�EGKiCWQh|zk+lhEGK�BDI � �
o g�T.HJILKi[3EGC@IGHsBDI � E M QhV	F�ILC	T^F+R�QhViEGxLT?MOCdI]\�Tqk�VdT^Ki�©HJKdQSTUF�M�lSX�¡ E�HJCdT^K.E�lml¯{�ILCdg�TUK¡Vdk�\�VdX+VdCZTU[�V

j	Q�lml/k�VdTeCdg�TµBDI � VU{F�ILC]Y�TUILY+lSTL��p:COVdg�ILk+lhM�g�E?RLTeE�|}lST?EGK�EGF�MuVdXD[O[�T^CdKdQh|OVdCdKik�|zCdk�KiT�jPg+Qh|}g�QhV
[�EL|}g+QSF�T.HJKdQ�T^F�M'lSXL�.p:CqVdg�ILk+lhM�\�T�T(ELVdX3CdI�\�k+QmlhMµE�k�VdTUKi�©HJKdQSTUF�M'lSX]Q�F�CdTUKdH¯EL|zT {�QmH	F�TUT?M+T?M®{�ILFeCdILYeIGH£E
|UEGY�EG\+lST�BDI � E M �
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o g�T�VdTUY�EGK�EGCWQSILF¢QSF+CZI3lhE�XLTUK�VqKiT?M+k�|�T?V�CZg�T"��T�±'QS\+Qml�QSC:X7IGH@QSF0HJILKi[�EGC:Q�ILF#CdK�EGF�VWHJTUK?�]r@VdY�T?|iQ�E�lmlSX�VdCdKik�|z�
Cdk�KdQSF�x¢CZg�T�[OT?M'QhEGCdILK�V.QSF+CdI#E¢VWQSF�xGlST�lhE�XLT^K�\�TUC:j	TUTUF�EGY�Y0lmQh|UEGC:Q�ILF�EGF�M�M�EGC�E QhV�IGRLTUKdlSX�VWQS[OY+lmQ�VdC:Qh|G�
� KiT(|zk�K�VdILK�V�CdI/xLTUF�TUK�E�l�[OT?M'QhEGCdILK�V<E�lSKiT?ELM+X�KiT?|zILxLF+QSyUT.g+QSTUK�EGK�|}g+QST?VU{DELV�Cdg�Tq|zILF�CdK�EL|zC�F�TUCh� BD[]QSCdg�� � ���¯{
EGF�M�xLTUF�TUK�E�l®QSF+CZTUK�EL|zC:Q�ILF³{�ELVPEL|�CdILK�V$� �PTUj	QSCdCb� � £ �¬�
b�M+T?VWQSKiT�CZIeVdTUKiRLT�lhEGKixLTU�5Vi|UE�lSTOEGY�Y0lmQh|UEGC:Q�ILF�V�QhV�CZg�T�KiT?ELVdILFeHJILK�CZg�T]VWQS[OY+l�T�EGK�|ig+QSCdT?|zCZk�KiT�Y�KiTU�

VdTUF+CZT?M�g�TUKiTL� o IqELViVdk�KiT�Tz¹ºT?|zCWQSRLTcTz±�Y0lSIGQSCiEGC:Q�ILF]IGH�CZg�T@[OT?M'Q�EGCZILK�|�ILF�|�TUY�CiV�j	T@Y�KiILY�IDVdTsCZIPQSF+CdKiI�M+k�|�T
|zIL[OY+lSTz±'QSC:XwjQSCdg+QSF�Cdg�TzQSK�lhE?XLTUK?{�EGF�MeCdg�T]ELViVdI�|}QhEGCdT(M¢Y�KiI+|zT(ViVWQ�F�x |zIDVdCU{³VWlSIGj	lSXL{�ILF+l�XwELVqCdg�T�HJILk�F��
M�EGCWQSILF�V.EGKiTqT?VdCiEG\+lmQhVdg�T?M3CdI]Y�TUKi[]QSC	T ��|}QSTUF+Cck�VdTL�
BDCZKik�|�Cdk�KdQSF�x¡[�T(M�QhEGCZILK�V QSF+CdIqg+QSTUK�EGK�|}g+QST?V<Vdg�ILk+l�M�F�ILC�lST?ELM�CdI�Y�KiIL\+lSTU[�VU���µTcE�lSKiT?ELM+X�ELViVdk�[OT?M

Cdg�EGCqM'QSKiT?|zCZILKiX3[OT?M'QhEGCdILK�Vc|zILk+lhM�Q�F�VdY�T?|zCqILCdg�TUK.[OT?M'QhEGCdILK�VU�@pWF�VdY�T?|zCWQSILFeIGH<lSIGj	TUKi�Jl�T^RLTzl�[OT?M'QhEGCdILK�V
QhV.E�lhVdI�VdCdK�E�QSxLg+CWHJILKijcEGK�M®� M IGjc�©lSTURLTzl�[OT?M'Q�EGCZILK�V[�E?X�ILF+lSX3g�E�RLT/M�EGCiEG\�ELVdT/EL|U|zT(ViVP�'F�IajlST?M+xLTL{�EGF�M
k�F�M0T^K�VdCiEGF�M�lmQ�CZCWlST�EGY�Y+lmQh|UEGCWQSILFeM+IL[�E�QSF�VdTU[�EGF+CWQh|UVU���.F�Cdg�TcILCdg�TUK<g�EGF�M®{Lg+QSxLg��Jl�T^RLTzl�[�T(M�QhEGCZILK�V�|UEGF
CiEG�LT/ILF3[]QSF�ILKcM0T(|}QhVWQ�ILF��¬[�EG�LQSF�x�HJk�F�|zCWQSILF�VU�
veILKiT@|zIL[OY+l�T�±�QhV�lhEGCdTUK�E�lDQSF+HJILKi[3EGC:QSILF�Vdg�EGKdQSF�x¡EG[�ILF�x	[OT?M'QhEGCdILK�VU��BDIL[OTsVdk�|ig�Vdg�EGKdQSF�xPj	Qml�l�\�T

F�TUT?M+T?M]CdI�[�E�QSF+CiE�QSFOCdg�TPlSTz±DQh|zILF�VPCdg�EGC	Y�KiT?VdTUKiRLTcIL\�":T(|zCsQhM0T^F+CWQSC:XOjPg�TUF�M'QhVdCWQSF�|zCP[OT?M'QhEGCdILK�V<xLKiILk�Y
EGF�M�|}lhELViVWQmHJX²M�EGC�E+� �.Y�CWQS[]QSyUTUK�V�[�E?XµKiT?VdCdKik�|zCZk�KiT3Cdg�T3QSF+HJILKi[�EGCWQSILF ��IGj/{C�EG��QSF�xµQSF+CdI�EL|U|zILk�F+C
Vdk�|U|zT?ViV	ILK	H¯E�Q�lSk�KiT�j	QSCdg#|zTUKiC�E�Q�FeIL\�":T?|zC�VQSFeILF�T�IGHfCdg�T.Q�F�RLIGl�RLT(M´BDI � VU�

0�k+l�lSXexLTUF�TUK�E�l®QSF+CZTUK�EL|zC:Q�ILF´EG[�ILF�x�[OT?M'Q�EGCZILK�V£QhV.F�ILCPlmQS�LTzlSX¢CZI�\�T�Vdk�Y�Y�ILKiCdT?M�EGC.Cdg+QhVPlSTURLTzl@IGH
EG\�VdCdK�EL|zC:QSILF�� �Lk�VdC@ELVg+k�[�EGF�ILKixDEGF+Q�y(EGCWQSILF�V	EGKiTPj	Qml�lmQSF�xOCdI�VdCdKik�|zCZk�KiTcEGF�M�|zILF�VdCdK�E�QSF]Q�F�CdTUK�EL|zC:QSILF�VU{
TURLTUFwEGC¡VdIL[OTPlSIDVdCd�¬ILY�Y�ILKiCdk�F+Q�C:X�|zIDVdC^{�j	TqQ�[OY�IDVdT�VWQS[]QmlhEGKq|zILF�VdCdK�E�QSF+C�VILFeCZg�T/\�KiIDELMnQSF+HJILKi[3EGC:QSILF
VdX�VdCdTU[�Vsj	TqTUF+RLQhViEGxLTL�

M T?EGKiF+QSF�x]\+XO[OI+M'QmHJX�QSF�xO|zT^KiCiE�QSF+C:XOY�EGK�EG[OTUCZTUK�VQSF¢CZg�T��DF�IajlST?M+xLTU�¯\�ELVdT.QhV.KiTzlhEGCWQSRLTzlSX#VWQ�[OY+lSTL�
M T?EGKiF+Q�F�x�IGHcF�T^j�|zILF�|zTUY�CiV.Q�V�[�k�|ig3[OILKiT�M'Q���|zk+lSCU{�VWQ�F�|zT�j	T�g�E�RLT�F�I3[OT?|ig�EGF0QhVd[OV	Cdg�EGC/KiTzlhEGCdT
IL\�VdTUKiRaEGCWQSILF�V	EGk�CdIL[�EGCWQh|UE�lmlSXOCdI�k�F�VdY�T?|}Qm��T?MOVdXD[]\�IGlmQh|.|zILF�|zTUY�C�VU� ° XOM+TUY�TUF�M'QSF�x�Q�F+QSCWQhE�lml�XOHJk+l�lSXOILF
Cdg�T�g+k�[�EGFOTz±�Y�TUKiC.CZIO[3E�QSF+C�E�QSFeCdg�T�[OT?M'Q�EGCZILK?{+Cdg�TUFw[OIGRLQ�F�x�CdI�VdIL[OTqY�EGK�EG[OTUCZTUKdQSy?EGCWQSILFeIGH@Kik+lST
Y�KdQSILKdQ�C:QST?VU{�j	T/|UEGF3xLK�ELM+k�E�lmlSX3[OIGRLTcCdIOEGk�CZIL[3EGCZT?M�lST?EGKiF+Q�F�x��
r ��|}QSTUF�|zX�QhV	E�l�jcE?X+V@E�|zILF�|zT^KiF�� �¡F�|zT.M+TUKdQSRLT?M�M�EGC�E�EGKiT¡E�RaE�QmlhEG\0lSTqCdg�T.F�TUT(M�CdI�EGF�E�lSXDyUT.lhEGKixLT

M�EGCiEG\�ELVdT?VsQhVPKiT?M+k�|zT?M®{+\�k�CcCdg�TqQ�F�CdTUKi[OT?M'QhEGCdTq�DF�IajlST?M+xLT/g�ELVcCdI]\�T�[�E�QSF+CiE�QSF�T?M®� ° QSF�M'QSF�xOIGH<CZg�T
�DF�IajlST?M+xLTOCdI#Y�KiIaR�QhM+TOCdg�TOTz¹®T(|zC�IGH�|zIL[OY+Qml�EGC:QSILF�IGH/��k�TUKdQST?V�QhV]EGF�QS[OY�ILKiC�EGF+C/VdCdK�EGCZTUxLXL�µ�µILKi�
QSF�Kik0lSTU�¯\�ELVdT(M�ILY�CWQS[]QSyUTUK�V/EGF�M#EGk�CZIL[�EGCWQh|�|�KiT?EGCWQSILF�IGH	Tz±�Y�T^KiC�VdX�VdCdTU[�V.Y�IGQSF+C�V�QSF�Cdg�EGC�M'QSKiT?|zC:Q�ILF
� B�|ig�I'TUF����/���¬� o g�T?VdT	C�EL|zCWQh|UV<Tz±0EL|zTUKi\�EGCdT	CZg�T@Y�KiIL\0lSTU[�V®IGH�[3E�QSF+C�E�QSF0QSF�xPQSF+CZTUxLKdQSCWX�k�F�M+TUK<|zILF�|zk�KiKiTUF�C
k�VdTL� 	PT?VdT(EGK�|}g]QSF+CdI�CdKik�Cdg��¬[�E�QSF+CdT^F�EGF�|zTcQ�VcKiTzlSTURaEGF+CPg�TUKiT �q0�QmlS[�EGF�� �/���K� � EGF+Cdg����/���¬�

	cT?��k+QSKiTU[OTUF+C�V�IGH/M�EGCiEwVdT?|zk�KdQSC:X�[�E?X�QS[OY�IDVdT]HJk�KiCdg�TUK�|zILF�VdCdK�E�QSF+C�VU� � T?E�lmQSF�x�j	QSCdg²CdKik�VdCdT(M
[OT?M'QhEGCdILK�Vg�Iaj	TURLTUK?{L[�E�X�TUF�|zILk�K�EGxLTqM�EGCiEG\�ELVdT.IajPF�TUK�V<CdI�Y�EGKiCWQh|}QSY�EGCdT�QSFOQ�F+HJILKi[�EGCWQSILF�Vdg�EGKdQSF�x�CZI
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E�xLKiT?EGCZTUKsTz±�CdT^F+C	Cdg�EGF]CZg�T^X]j	ILk+l�M�Q�HfE�lml³Y�EGKiCWQh|}QSY�EGF+CiVsj	ILk+lhM]F�T^T?M�CdI�\�TqxLK�EGF+CdT?M���lSTU�©lSTURLTzl�EL|U|�T?ViV
Y�KdQSR�QmlSTUxLT?VU�
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�µT]T^F+R�QhViEGxLT�E3RaEGKdQSTUC:XµIGHPQSF+HJILKi[�EGCWQSILFµY�KiI�|zT?ViVWQSF�xe[�I�M+k+l�T(V�KiT?VWQhM'QSF�xeQSF7F�I�M0T(V�E�lSILF�x¢CZg�TnM�EGC�E
g+QSxLg+jcE�X�V.Cdg�EGC�ELM+RaEGF�|zT?V�QSF�|zIL[O[]k�F'Qh|UEGC:Q�ILF#CdT?|ig�F�IGlSILxLX#|UEGFµF�IGj Y�KiIGRLQ�M+TL�Ob |zILF�|zTUY�Cdk�E�l<lhE�XD�
TUKdQSF�x�M�QhVdC:Q�F�xLk+QhVdg�T?V.F�I�M+T?V	\+X]HJk�F�|zC:QSILF �¡M+T?|}QhVWQSILF��¯[3EG�LQSF�x]Tz±�Y0lSILK�EGC:Q�ILF³{�QSF+HJILKi[�EGCWQSILFwVdk�Y�Y�ILKiC	\+X
[OT?M'QhEGCWQSILF3IGH@M�EGC�E�\+X]�DF�IGj	l�T(M0xLT {�EGF�MO\�ELVdT�M�EGC�E�KiT?VdILk�K�|zT?VU�
o g�T�[OT?M'Q�EGC:QSILF¢HJk�F�|�CWQSILF³{ F�Iaj&VdT^TUF¢QSF�E]RaEGKdQ�T^CWXwIGH@Y�KiILxLK�EG[3VU{LQhV�Y+lhEL|zT?M�QSF+CZI3Tz±�Y+l�Qh|}QSC�[OTU�

M'QhEGCWQSILF�[OI+M+k+lST?VU{�ILK�¤e¥?¦G§J¨DªW¶?·�¸U��0�ILK�|}lhEGKdQ�C:X�j	T�Y+lhEL|zT�E�lml.CZg�T�[OT?M'QhEGCdILK�V�QSF+CZIµILF�TOg�ILKdQSyUILF�CiE�l
lhE�XLTUK?� o g�T?VdT�[�T(M�QhEGCZILK�V�EGKiT3CdI#\�T3lmQS[nQSCZT?M�QSF²Vi|zILY�TeEGF�M�VWQSyUT3CZI�TUF�EG\0lST�[3E�QSF+CZTUF�EGF�|zTO\+X�EGF
Tz±�Y�TUKiC£ELVj	Tzlml ELVfQSF�VdY�T?|zC:QSILFeEGF�M]VdTzlST?|zC:QSILF3\+X�CZg�T¡TUF�M0�¯k�VdT^K?��veT?M'QhEGCdILK�V@EGKiT.ELViVdI�|}QhEGCdT?M]j	QSCdg3CZg�T
M+IL[�E�Q�FOTz±�Y�T^KiCU{�\�k�Cc[�E�X�\�T�KiT^Y0lmQh|UEGCZT?MeEGF�M3Vdg+QSY�Y�T?M3CdI�ILCdg�TUKcF�T^CWj	ILKi��F�I�M+T?V	CdI�QSF�|zKiT?ELVdTqCdg�TzQSK
Tz¹ºT?|zCWQSRLTUF�T?ViVU�µBDY�T(|}QhE�l�QSy?EGC:QSILF�QSF�|zKiT?ELVdT?V�CZg�T�Y�IGj	TUK�EGF�M¢[�E�Q�F�CiE�QSF�EG\0QmlmQSC:X�IGH¡Cdg�T][OT?M'QhEGCdILK�V/EGF�M
Y�KiIGRLQhM0T(VP|ig�IGQ�|�T?VHJILKcCdg�T�k�VdTUK�VU�
bcY�Y+lmQh|UEGCWQSILF�V�IL\�CiE�QSFeQ�F+HJILKi[�EGCWQSILFw\+X�M+T?E�lmQ�F�x�jQSCdg´EG\�VdCZK�EL|zCWQSILF�VqVdk�Y�Y�ILKiCdT?M3\�X�CZg�T�[�T(M�QhEG�

CdILK�VU{DEGF�M�F�ILC<\+X�EL|^|zT?ViVWQSF�x�\�ELVdTcM�EGCiE�M'QSKiT?|zC:lSXL�	b7l�EGF�xLk�EGxLTcjQmlml³\�TcF�TUT?M+T?M�CZI�Y�KiIGRLQhM0T ��Tz±DQ�\+QmlmQSCWX
QSF]Cdg�T	QSF+CdTUK�EL|�CWQSILF]\�T^CWj	T^TUF�CZg�TPTUF�M+�¬k�VdTUK�VU«Uj	ILKi��VdCiEGC:Q�ILF�EGF�M$CZg�TP[OT?M'QhEGCdILK�VU�®�µT¡M'Q�Vi|�k�ViV�CZg�T	Y�EGKi�
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