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P�T^P�rLPSR1TUKqr2F�RMN�Z:GHF[W�T^��T\ghi�`OA�÷cZV£DE'K�|lF�W�N�KLY�ZVW\gzIVP�I7t1ZVKqizPcIJKqxaP�oHKLW=NUgzIJF"P�ZJTUKLR1TUgzrXP�IVF

ô



G$F�WOZVRyY�ZHPSW^IJgjPMPSi�KLR1TUW^PSWOPSi�K_IJg Â r2gjF1`ø PMGaP[NUP[IJFamJNU�0m]EeZHr^xVFMTUgjKXE'GHF:õù�=KXW\FM��R[T\KXW\RVK2TOK_N�ZVR?K�|lKXE'GVijF'E'P�W\Pnp]gjihijF[NUFeIJK
r2C[E'F+ZVRäIJgjNUKX¥aF+KXW\W^P�IJF)F�IJK'�SEeoagéT\F+gjRaN�Z Â r2gjKXR1TUKMKLN"GVW^��r2TUgzrXP�EMKLR1TUK7gjE'GHF1N�gjoVijKMIJK
r2F[WUW\KXY[ghWOEQ�[N�T\P�W\IJK[kaÝ�idáVihTUgjE'F?rXP�EeoVgjF'¤�ZVRaIaPSE'KXR1T\P�idIVK7ijP)ghRJ¤�W^PSK_NlT\WUZHr�TUZaW\PQIJKeWUK_I
¤�ZVK�izPuE'gjY�W^P�r2gjC�RQIJKcú"BD��P7v3BD���n���=m[KLR1TUW\K Â RVKLNqIJK ý_ã�óàý fMGVW\ghRHr2gjGVghF1N�IJK ýLã�ó ôMë æ ì m
IJKur2ZHPSRaIJF'xaP�oV�zPMP�GHKLRaP�NOP�ihY[ZVRVF1NqrXghKLR1TUF[NOIVKuRVFJIJF[NLk
���0ûO� üý���
���3�=þc��ÿ �� .��¡w¢[� �Ã�l� �a�Æ�������3��� ���$�V�����

� gJxVF�ferXF�RVK_r�T^�SW^PSE'F[N
ZVRaP~r2F[EMGaZJT\P[IJF�W^P3rXF�RVK_r�T\P[IVP"PSiJ��R1TUKLWURVKXT=IVK ý_ã�óàý mnGHFJIJW\�zP
r2F[EeZVRagjrLPSW^N�KOr2F[R)r2ZaP�ijt1ZVgjKXW^PuIJKcijP[N�r2F[EMGaZJT\P[IJF�W^P�N�IVK�ijP7WUK_IQP�r�T\ZaPSiHGVW^��r�T\gjrLPSE'KXR1T\K
NUghR�GaWUF[oVihKLEQP�NLk � gjR�KLEeoaP�WUY[Fam
xHP¾xaP�oVgjIVF�EeZafägjE'GHF[W�T^PSR1TUK_NeP[IJKLrXZaP�rXghF[RVKLN:P¾KLN�TUK
|lZVKLY�FQIJK~GVW\FSTUFJrXF�ijF[NqGaPSW^P:GHKLWUE'ghTUgjWUijK7r2W\KLrXKXW_k
¦$§zîÆ§¨¦$§ � ¸DL°Vï�°V¹w®{¶d·¾¸¨°�¯�·1¶

Å3K_NUIVK+xaP[r2KQEQ��N:IJK+IJgjKX�+P�¥VF[NLmÆijF[NeF�W^��r2ZaihF1N~RVF[Nep1gjKXRaKXR�PSijKXWUT\P�RaIJF¾P[r2KXW^rXPyIJK
t1ZVKQN�KMRVF1N~KLN�T\��P�rXP�oaPSRHIJF+KLi�KLNUGaP�rXghF�KXRä��R1TUKXW\RVKXTLk�����TUgjKXRVK'ZVRäKLNUGaP[r2gjF�IJKQIJgjW\KLr��
r2gjF�RHPSE'ghKLR1TUFQIJKeô å oVgéT^NXmHihF)rXZaPSi
RVF[N3oVWUgjRaIVP'ZaR4E'�S�JghE'F'TUKLC�W\gjrXFQIJK7¿am åSã ¿am ã Ä��]m åSã ÄÈ P�ihW\KLIVKLIJF[WDIJK~ZVRaP:���öGHF[W�rLP�IVP:IJF[N�NUKXW\KLNDx]ZVEQPSRVF1N\ß2k1ÝDN�FMGHFJIJW\�zPeNUF�RaP�WqNUZ Â rXghKLR[T\K�m
NUghR�KLEeoaP�WUY[Fam�GaP�W\PyG$KXW\E'géT\ghW:ZVRaP¾rXF�W\WUK_r�T\P4IVghp]gzN�gjC�R{KXR1T\WUK+IVgé¤�KLWUKLR[T\KLN7TUgjGHF1NeIJK)F[W��
Y[P�RVgj�LP�rXghF[RVKLNLm�KLi�KLN\t1ZVKXEQP:F�W\ghY[ghRaP�i$IVK"��R1T\KXW\RVK2TOr2F[R[T\KXE'GVizPSoaP:KXi�K_NUt1ZVKLEQPeIJKur2izP�NUKLNÈ IVghW\KLrLr2gjF�RVK_NOIJKer2izP�NUK Á m$êcm�BcmaÅ f?ÝDß�k$Ý�R4oVZaKXRaP'GaP�W�T\K�mVK_NlT\K7KLN\t1ZVKXEQPMKLN�KXiwrLPSZ��
N\PSR1TUK3IVKct1ZVK3xHPnf[P~Y�W^PSRHIJKLN�x1ZaKLr2F1N�IJKcoaP�|�P:IJKXRaNUgzIVP�I�m1P�NU�$rXF�E'Fe��WUK_P�N�IJKcEeZVfQP�iéT^P
IJKLRaN�gzIVP[I�mJf+ijihKLp�PSoaP�R�PMZVRyG$KXijghY[WUFMWUK_PSiÆIJK7t1ZVK~izP�NOIJgjW\KLrXrXghF[RVKLN�NUK~TUKLWUE'gjRaPSW^PSRÆk

BD�lÅ Ç ë Ä ì WUK_N�ZVKLihp[K'KXR{oVZVKLRaP4E'KLIJgzIVPyK_NlT\KQGVWUF[oVijKXEQPyN�gjR{WUF[EMG$KXWeijP4rXF�E'GaP�T\g��
oVgjihgzIVP[I¾r2F[R�KXid����T\W\P[IJgzr2gjF�RaP�i È WUK_t[ZaghKLWUKeNUC�ijF+ZaR.rXP�EeoVgjF)E'KXRaF�W"KXR�KLidNUFS¤�T
	�PSW\KeIJK
W\ZJTUKLF1ß�maGHKLWUE'ghTUgjKXRaIJF?P�NUghY[RaPSWOoVijFJt1ZVKLN�IVKeIJgjWUK_rXr2gjF�RaKLN�IJKeihF[RVY�ghTUZaI�p�PSW\gzPSoVijK�mVKLR4p�KL�
IJKLi�WU�jY�gzIJF'KLN\t1ZVKXEQP'IJK å æ�Ä���Ä[æJm æSô[Ä�� ý Äam�����1m å�ý Ä"IJKuizP�NOrXijP[N�K_NXk

��R1TUKXW\RVKXTLm=P¾GaP�W�T\ghWMIJK+E'KLIVgjP[IJF[N:IJK+ijF[N ã ÀVmdIJKl|lCäIJK?NUKXW:ZVRaP�WUK_I�KXR1TUW\K)GaP�WUK_NXm
GaP�W\P4rXF�R]p�KLW�T\ghW^N�KQKLR�ZVRaP¾WUK_I�r2F[R�ZVRaP¾Y[W\P�R�rXPSR1T\gjIVP[I�ZaNUZaPSW\gjF[N7rXF�RaNUZVE'gjIVF�W\KLN7IJK
gjRJ¤�F�W\EQP�r2gjC�R
m�t[ZaK¾N�K¾rXF�RVK_r�T\P�RörXF�RíNUKXW\p1gzIJF[WUK_N:GaWUF�p[KXKLIVF�W\KLNMIJK4ghRV¤�F�W\E'P[r2gjC�RÆk�ÝDN
�
TUW\Zar2TUZVW^PSijE'KXR1TUK'RaP[IVP?IVK Â RVK)t1ZVgj£XR{K_Nur2ijghKLR[T\K'f.t1ZVgj£XR{N�KLWUp]gzIJF�W_m GHKLWUFyijF[N~W\F�ijKLN~N�K
xaP�RMgzIJFuK_NlT^PSoVijKLrXghKLRaIJFur2F[RMIJgh¤�KXW\KXRHr2gzP�N�E:ZVf:rXijP�W\P[NXk�BDF�E'FuF�TUW^PcKX�JgéT\F[N\PcW\KLNUGVZVK_NlT^PcP
izPeNUF�oVW\KXG$F�oVizP�rXghC[R)IJK"ijP:WUK_I)PSGHPSW\KLr2gjC7KLi ú Á v È��:Ë2Ú���Ø�Õ��:Ï3Ð[Ð�ÕUË2Î^Î��VÕUÒ�ÍaÎ��hÒ�Ú��¨Ø�Í ßcë�� ì m
t1ZVK�mHN�gwoVghKLR¾r2F[EMGaWUF[EMKXTUK~ZVRVF)IVK7ihF1NOGVW\ghRHr2gjGVghF1N�IJKeIVgjNUKX¥VF)IVKuijP'W\KLI4P�iÆghR1T\WUFJIJZarXghW
GVZVR1T\F[NDáVRVgzr2F[NDIJK�¤¨P�ihijFefQrXF�R]p�KLW�T\ghW�KLi KLN\t[ZaKXEQP7IJKcZVRaP7W\KLI+IJKcrXF�RVE:ZJT\P[r2gjC�R)IJK"GaP��
t1ZVK2T\KLN�P'ZaRaP'xV�joVWUgzIVPQrXF�R4r2gjW\rXZVghTUF[N�p1gjWUTUZaP�ihK_NXmJxaP'G$KXW\E'géT\gjIVF+NUP�ihp�P�WOKXi
rXWUK_r2gjEMgjKXR1T\F
IJKq��R1TUKXW\RVKXTwõ ÅcK2T\W\�[NdIVK�rXZaPSizt1ZVgjKXW�IJgjWUK_rXr2gjC�Re���äG$FJIJKXE'F1N
T\KXRVKLW=WUK_IJKLNwT\P�R:Y[W\P�RaIJK_N
f+rXF�E'GVijKl|�P�NOrXF�E'F't[ZaKXW^PSE'F[NLmJr2F�R�KXi
oHKLRVK Â rXghFQP[IJgjrXghF[RaPSi È IJKLN\IJK~KXi
GVZVR1TUFQIJKup]gzNlT^P
IJKuNUKXY�ZaWUgzIVP�IHßDIVKuZVRaPMoaPSW\W\KXW^P7gjRaNUP�ihp�P�oVihKuP�R[T\Kur2F�RaK2�JghF[RVKLNqKLR[T\W\P�R1TUKLNLk
¦$§zîÆ§zîÆ§ »e«���¯n°a¶w®�¶d·4¶w°VL®$¬

BDF�E'FQf[PME'KXRHr2gjF�RaP�EMF1NXmaijP'W\KLI�GaP�W�T\ghC'KXR¾NUZ4IJgzN�KL¥VF)IJKet1ZVKuKLiÆTUgjKXE'G$F+IJKuGVW\F��
r2K_NUP�E'ghKLR[T\F?K_NurXP�WUFyf¾KLi�KLt1ZVgjGHF4IJK)rXC�E'GVZJT\F4IJgé¤��zr2gji�IJK)rXF�RaNUKXY[ZVgjW"f.IJKQE'F�p�KXWcõ
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b P?N�ghTUZHP�r2gjC�R.xVF�fyKLN~IJgzPSE'K2T\W\P�ihE'KLR[T\KeF[GVZVKLN�T\Pak
BqP�NUgdrXZaPSizt1ZVghKLW~GHKLW\NUF�RaPQTUgjKXRVK'xVF�f
ZVRaP�r2F[E'GVZJT\P[IJF�W^PQF�p�PSW\gjP[NXm$EeZar^xHP�Ncp�KLrXKLNcGHF[W�T^��T\ghijKLNLk b P�N"W\KLIJK_N3f1P)RVF�WUK_t1ZVghKLWUKLR
NUgjt1ZVgjKXW^P{P�rXrXKLNUF�¤��zNUgjrXF�PSi�K_IJg Â r2gjFäõ rXP[IVP{p�KL��EQ�[NQF�W\Y[P�RVgh�_P�rXghF[RVKLNeTUgjKXRVKLRíWUK_IJKLN
gjRaPSiz�SE:oVWUgzrXP[NXë óLì mJf?N�g oVgjKXRyf[P:r2F[R[T^PSE'F[N�rXF�R+K_NUt1ZVKLEQP�N�IJKur2gh¤�W\P[IJF:P�i�GaPSW\KLrXKXWqW\P��XF��
RaP�oVihKLE'KXR1TUK7oaZVKXRVF1N È r2F�E'F��í� Á ë ãSì ß2mHRaF)KLNcghE'G$F[NUghoaihKet1ZVK:p]ZVKXijp�P)PQKXRHr2F�R1T\W\P�W\NUK
ZVRaP�ghE'G$F�WUT\PSR1T\K4p1ZaihRVKLW\P�oVgjihgzIVP�IöKLR�N�Z�IVgjNUKX¥VFHm�r2F[E'F�FJr2ZVW\WUgjC�r2F[R�N�Z�P�R[T\KLrXKLNUF�W_m
�íÝ��òë ý À ì mJT\W\P[NDZaRyP�Ra�SijgzN�gzN�WUK_N�G$KLr2TUF'PMijP'EQPSRaKXW^PeKLRyt1ZVK~gjE'GVihKLE'KXR1T\P Ç BD¿aë ýjý^ì k� K�xaPSR:GVW\KLNUKXR1T\P[IJF3E:Zar^xaP�NwGVW\F�GVZaKLN�T\P�NwW\KLNUGHK_r�TUF"PcrXC�E'F"ghE'GVijKXE'KXR1T^PSW_m_xaF�f~t1ZVK
KLN3GHF1N�gjoVijK�m$r2gh¤�W\P[IJF)P'RVgjp�KXidIJK7W\KLI�kHÝ�N�TUF)p�P)IJK_NUIVK7ihF1N3IJgjp�KLW\NUF[N�K_NUt1ZVKLEQP�N�IJKe�3��ú
xaP[NlT^P¾r2F[EeZVRVgzrXP[r2gjF�RVK_NeP�ZJTUKLR[T\gjrLP�IVP[N7GVZaR[T\F.P�GVZVR1TUF.F�W\KLI�P�WUK_I�mdrXF�E'F¾ijF�K_N�G$K��
r2g Â rLP+��� � ÝqB ë ý_å_ì k Ý�NlT^P�NuNUF�RÆm�NUghR.KXE:oaPSW\Y�FHm$NUF�ijZar2gjF�RaKLNcGaPSW^r2gzPSijKLN"t1ZVKeT\�hGagjrLPSE'KXR1TUK
NUKQGVZVKLIVKXR�NUC�ijF4ihijKXp�PSW:P4rXPSo$F4oaPS|lF¾PSEeoaghKLR[T\KLN7rXF�R1TUW\F�izP�IVF[NLk }¾gDNUZVY�KLWUKLRar2gzP�KLNuRVF
r2F[R Â P�W�KXR'KXi$r2gh¤�W\P[IJF~KXR)rXP�GaP~IJK�W\KLI�m�KOghE'GVijKXE'KXR1T^PSW�rXgé¤�W^P�IJFuKLRQrXPSGHPuIJK�PSGVijgzrXP�rXghC[R
NUghKLEMGaWUKQt1ZVKQRVF1NuN�K_PyGHF1N�gjoVijK�k b F�EQ�[NuN�KLY�ZVW\FyKLN7P[N�ZVE'gjW7t1ZVK'TUFJIJFyKXi�TUW^� Â rXFyt1ZVK
G$F�RVK�R]ZVKLN�TUW^P~r2F[EMGaZJT\P[IJF�W^P3KLR'ijP"W\KLI:GVZVKLIVK�N�KLW�ghR1TUKLW\rXKXGJT^P�IJF��
Ý�R1T\WUK�EQ��N�NUKXRaNUgjoVihK
NUKLPMKXi T\W\� Â r2FHmJE'�[NOrXP�GaP�N�IJgzNlT\ghR1T^P�NOIJKuGVW\FST\KLrLr2gjC�R?IVKXo$K~TUKXRaKXW_k
¦$§zîÆ§ �
§"!1½2²$#&%('

��PSW^P:PST\P�rLPSWqKLN�TUF1N�GVWUF[oVijKXEQP�N�IJK~ZVRaPMEQPSRaKXW^P7EQ��N�ijghE'GVgzPVmVPMGaP�W�T\ghWOIJK ý_ã�ã ô:N�K
gjRVgjrXghC'KLi�TUW^PSoaPS|lF:NUF�oVW\K~KXi�GVW\FST\FJr2F�ijF't[ZaK"W\KXKLE'KXGVizPS�_PSW\�jPeijPQP[r�TUZHPSi�gjEMGaihKLEMKLR1T\P�rXghC[R
IJKäv3BD�q�n����àO����p]Ä�ë ý ô ì k�BDF[R�KLN�TUKäGVW\FST\F]rXF�ijFamDKXi"KLNUGaP�rXghFöIJK.IJgjW\KLrXrXghF[RVKLN�IJK.WUK_I
r2W\KLrXKcIJKuô å P ý_å�ó oVghT\NLmVN�K"gjRar2F[WUG$F�W^PSR+rLPSW^P�r2TUKXW\�zNlT\gjrLP�N�IVK~rXgé¤�W^P�IVFam]PSY�W\KXY1PerXijP[N�K_NDIJK
IJgjWUK_rXrXghF[RVKLN*),+ � Ú��¨Ó^ÒnÎ�Ú f ÒSÍaÜ�Ó^ÒnÎ�Ú GHPSW^PQW\P[r2gjF�RaP�ihgj�LP�W�KXidZaNUF?IJK'PSRHr^xVF?IJK:oaPSRHIVPVm N�K
KXijgjEMgjRaP�R¾F�G r2gjF�RVK_N3G$FJr2F?ZJTUgjihgj�LP[IVP�N"IJK:��� È K_N�G$KLrXgjP�ihE'KLR[T\KMIVK:v3BD�Dß3GaPSW^P)P�ihgjY�KLW\P�W
izPMrLPSW\Y[PMPMihF1N�WUZJT\KLP[IJF�W\KLNLm[f?EeZar^xHP�N�r2F1NUP[N�E'�[NXkÁ xVF[W\Pam1NUKXY[áVR+izP�NDGVW\KLIJgzrXrXghF[RVKLNDF�W\gjY�gjRaPSijKLNLm�����p]¿'N�K"E'F[N�TUW^PSW\�jP~gjRaNUZ Â rXghKLR[T\K"P�ihW\K��
IJK_IJF�W�IJK ýLã�ã �]mJf+TUKXRHIJWU�zPSE'F1N�ZVRaPQE'gjY�W^P�r2gjC�R�r2F[EMGaihKXT\PQIJK7��R1T\KXW\RVK2T�GaP�W\PMKLi å À[À�Àakø F�fyKLR.IJ�zPVm$KXidTUW^� Â r2F+����p]Ä+KLN"ZVRaP+¤�W^P�rXrXghC[R¾IJKLNUGVW\KLrXgjP�oVihKMIJKXidT\W\� Â r2F?����p]¿am$f¾rXP��
IVP4p[KX�+NUK)p[KQE'�[N7W\KXE'FST\F�t1ZVK)xaPnf1PyZVRaP4E'gjY�W^P�rXghC[RäKLR�Y�W^PSR{KLN\rXP�ijP4P¾KLNUK)R]ZVKXp[F
KLN�T\��RaIVP�WLkÆ��P�E'F[N7P4RaF¾GVW\KXFJr2ZVGHPSW\RVF[NuG$F�W:PSxVF[W\PyG$F�W:ihF�t1ZVK+KXi�¤�ZVTUZVW\F�GVZaKLIJKQT\K��
RVKLWuWUK_N�KLWUp�P�IVF+GaP�W\P?RVF[NUFST\WUF1NXm$f¾p�PSE'F1N"PyrXKXR1TUW^PSW\RVF[NcKXRäEQPSR1TUKLRVKXW~T^PSR{N�KLY�ZVW^P�Ncf
K Â r2gjKXR1TUK_NOr2F�E'F'RVF1NON�K_PeG$F[NUghoaihKuR]ZVK_NlT\W\P[NqP[r�T\ZaPSijKLN�W\KLIJK_N�����p]¿ak

-'6 . <0/�1^9�ÍlÎ32*4
b P[N~GHF[ih�hTUgzrXP[N7IJKQZVRaP�W\KLI{NUF�RäZVR�IJFJr2ZVE'KXR1T\Fy¤�ZVRaIVP�EMKLR1T\PSi�m
NUghR{KLi�r2ZaP�i�KXi�W\F�i

IJKcZVR+P�IVEMgjRVgzNlT\W\P[IJF�WDIJK3NUgjN�TUKLE'P[N�RVFMN�C[ihF7NUKcrXF�E'GVijgjrLPugjRVRVKLrXKLN\PSW\gjP�E'KXR1TUK[m�N�gjRVFet1ZVK
NUK:p]ZVKLihp[K:gjE'GHF1N�gjoVijK'IVK:W\KLP�ihgj�LP�WLk$��Rar2W\KX�joVijKXE'KXR1T\K�m KLN"T^PSEeoagh£LR�ZVR{IJFJr2ZVE'KLR[T\F�t1ZVK
EeZaf"W^PSW^P�p�KL��KXRHr2F�R1T\W\P�WUKLEMF1N È f[mnNUg1ihF�KLRar2F[R1TUW^PSE'F[NLm2EeZafc¤�W\KLrXZVKXR1T\KXE'KXR1TUKDRVF3K_NlT^PSW^�
r2F[WUW\KLr2T\P�EMKLR1TUK3KLijP�oHF[W\P[IJF1ß�KXRyRVgjRVY[ZVRaPMF�W\Y[P�RVgh�_P�rXghC[RÆm1rXF�E'GaP�¥V�jPMFQIJKLGHKLRaIJKXRHr2gzPVk� g�oVgjKXR?KLN�TUKcTUK2�]T\F:fQK_NlT\K"NUKXE'gjRaPSW\ghF:KLNDWUKX¤�KXW\KXR1TUK~P7izPMN�KLY�ZVW\gjIaP�IQG$KXW\ghE'KXTUW^PSi�m[RVF
G$F]IVKXE'F[NDIJKl|�P�WqIJKcghRHr2ijZVghWqE'KXRarXghC[R+PuizP�NDGHF[ih�hTUgzrXP[NXk Ç K_r2ZVKLW\IJKLR)t1ZVK3izP7EQPnf�F[W�GaP�W�T\K
IJKMihF1NuP�T^P�t1ZVKLN È T^PSR1TUFyPSZVTUF�EQ�STUgzr2F[N~rXF�E'F�IVghW\ghY[gjIVF[N^ßOp]ghKLRVKXR{IJK'izP+W\KLI�ghR1TUKLWURHPQõb P"NUKXY�ZaWUgzIVP�IeGHKLWUgjE'K2T\W\P�i1K_N=ZVRMGaP�NUF3¤�ZaRaIVPSE'KLR[T^PSi]GaP�W\P"P�NUKXY[ZVW\P�W
R]ZVK_NlT\W\PcWUK_I�m�G$KXW\F
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BDF�E'F7GVW\gjEMKLW�GVZaR[T\Faà1Þ�R+IJFJrXZVE'KXR1TUFMIJK�G$F�ij�éT\gjrLP�N�IVK3W\KLIQIJKLoHK"N�KLW Â W\EQP�IJF7G$F�W
izPQGHKLW\NUF�RHPQt[ZaKuTUKLRVY[PQKLiwrLPSW\Y�F'EQ��N3P�iéT\F+IJK7izPQF[WUY1PSRVgj�LP[r2gjC�R+õ � C[ijP�EMKLR1TUK7IJK:KLN\P
EQPSRVKLW\P)TUKLRaIJW^�?NUZ Â rXghKLR[T\KMP�ZJTUF[WUgzIVP[I¾GaP�W\P?N�KLW"F[oVijghY1P�TUF[WUgjF)GaP�W\P?r2ZaP�ijt1ZVgjKXW^PVk � g�KLR
R]ZVKLN�TUW\FMWUF[iÆIJK~TU£_r2RVgzr2FHmVIJKuKXRarLPSW\Y[P[IJF:IJKuizPMWUK_I+FQIJKuizP'N�KLY�ZVW\gzIVP�I�mJijK~oVijF]t1ZVK_PSE'F[N
PSijY�ZaRaP'PSGVijgjrLP�rXghC[R?F)rXKXRaNUZVW^PSE'F[N�KLi
r2F[R[T\KXRVgzIJF)IJKuZaR4ZaN�ZHPSW\ghFQr2F[R4r2gjKXWUTUFQW^PSRVY[Fam]ihF
áVRVgzr2F.t[ZaK)ihF[Y�W^PSW\KXE'F[NuNUKXW^��TUKLRVKXW't1ZVK+P[r2KXGVT\PSWeijP4KX�Vr2KXG r2�jF�R�f�P�oVWUgjW7ZVR�xVF�f�F4KLR
R]ZVKLN�TUW^P�NDG$F�ij�éT\gjrLP�NLk]s ZVRaPMp�KL�"P�oVghKLW�T\F:KLi�xVF�f�FHmJN�KLY�ZVW^PSE'KXR1T\K3xaP�oVW\�:EQ��NOrXF�RarXKLNUghF��
RVK_NXk Á ihY[F�gjE'GHF[W�T^PSR1TUK[m
r2izPSW\Fam K_N~WUK_r2F�W^IVP�W~t1ZVKMT\F]IVF¾IJFJr2ZVE'KXR1T\F�F[oVijghY1P�TUF[WUgjF+GHPSW^P
TUFJIJF?ZaNUZaPSW\ghF?IJK:izP)W\KLI Ú�Ò )87 �:92Í�Í ØnÎQÓ +;7 ÕUËQÒ�Í$Ø�ÎXØ�Ú�ÕUØnÎ=< ú3F+G$F�WuN�KLW�T\£Lr2RagjrLPSE'KXR1TUK
rXP�GaP�rXKLNMIJK�oVWUgjRarLPSW\RVF[NeKXi�E'F�RVghTUF[WUKLF�FäijP[N:W\KLN�TUW\gzrXr2gjF�RaKLNeNUgjY�RVg Â rXP.t1ZVK+T\KXRVY1PSE'F[N
RVgjRVY�ZaRaP+P�ZJTUF[WUgzIVP�I¾GaPSW^P)xaP[r2KLWUijFaà b P[N3G$F�ij�éT\gjrLP�N~IJKMijP?W\KLI�P�GVijgjrLPSR�P�rXP[IVP)ZVRaF�IJK
NUZaN�ZaNUZaPSW\ghF1NXk

Ý�R'rXP�NUFcIVK�rLPSE:oVghF1N
KLReizP�|lKLW\P�W\t1ZV�zP È GHF[W=Kl|lKXE'GVijFamSP�R1TUK�izPcKXijKLrXrXghC[R:IJK�ZVR:R]ZVKXp[F
IJgjWUK_r�T\F�W�ß�mXZaRaP3IJKDR]ZVKLN�TUW^P�N
GVWUgjE'KXW^P�N T^PSW\KLP[N
t1ZVKDIVKXo$KXE'F[Ndr2ZVE'GVijgjWwK_NwNUF�ijgjrXgéT^PSW\ihK�t1ZVK
W\KXp]gjNUK�KLiJIJFJr2ZVE'KXR1T\F3f[P3K2�JgzNlT\KXR1TUKqfuihF"W^P�TUg Â t1ZVK[mLF"RVF[NwgjRaIJgzt[ZaKDijF[N=rXP�EeoVgjF[NwP3xHP�r2KLWLkÁ xVF[W\PamaRVFQoHP�N�T\P)rXF�R¾t1ZVK7KLijP�oHF[WUKLEMF1N�KXi=IJFJr2ZVE'KLR[T\F)f�ihF Â WUE'K7KLiwIJgjWUK_r�T\F�W�õb F1NuZaNUZaPSW\gjF[NuIJKQR]ZVK_NlT\W\PyW\KLI.TUgjKXRaKXR�t1ZVK)EQPSRagé¤�K_NlT^PSW^N�K'KXR1T\KXW^P�IJF1N È f�mwKXR�NUZ�rXP�NUFam
EQPSRVgh¤�KLN�T\P�W�KLN�T\PSW�IJKuP�rXZVKXW^IJF]ß�r2F[R?K_NlT^PeRaF�W\E'PSTUgjp]gjIVP[I�k]Å3KLoHKLEMF1N�ghWOP�R[T\KurXP�IaP7ZVRVF
IJK'ijF[N"ZaNUZaPSW\ghF1N3f.N�F[ihgzr2ghT\P�W~t1ZVK'RVF1N Â WUE'KLR.KLi�IJFJr2ZVE'KXR1T\F)õ � C[ihFyP�NU��G$F]IVWUKLEMF1NXm
ijKXY[P�ihE'KLR[T\K�mXP�GVijgjrLPSWÆizP�NwNUP�Rar2gjF�RVK_NÆr2F[WUW\KLNUG$F�RaIJgjKXR1T\KLNÆP�R[T\K�t1ZVgjKXRuRVF�ijF�W\KLNUGHKXTUK[knBDizPSW\F
KLN�T\�am�TUKLRVKXE'F1NÆt1ZVK�P�NUKLNUF�W^PSW\RVF1NaW\KLNUGHK_r�T\F�P3t[Za£�xaP�rXKXW
P�R[T\K�ijP�RaKXY[PSTUgjp�POIJK�ZVR~ZaNUZaPSW\gjF
P4P�rXKXGJT^PSW\ihFHm
P�NU��rXF�E'F¾IJK)ijF[N:PSizrXPSRHr2KLNcõâT\P�R1TUF�IJKLR1TUW\F¾IJK)izP4F�W\Y[P�RVgh�_P�rXghC[R.r2F[E'F
W\KLNUGHK_r�TUFQPMizP:RaF�W\E'PSTUgjp]gjIVP[I)KX�1T\KXW\ghF[WlõùIJK7NUZaN�gjE'GVihgzrXP[r2gjF�RVK_N�ihKLY[P�ihK_NXk
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b P[N�G Ø��IH�Ú��¨Ó^ÒnÎ�Ð�Ë + ÎXØâÒ�Ó^Ë G Ú�Ò 7 �hË NUK.W\K Â KLWUKLR�P�izP�N�P�rLr2gjF�RVK_N)Y[KXRVKLW\P�ihK_NXmqIJK.ZaR
E'FJIJF:oHP�N�T\PSR1T\K"P�oaNlT\W\P[r�T\Fak � F�R�IJFJr2ZVE'KXR1T\F[NDTU�jGVgzrXPSE'KLR[T\KuIJK~ZVR+GaP�WOIJK~Ga�SY[ghRaP[NXm1f
oaP[NlT^PSR1TUK:Y�KXRaKXW^PSijKLNLkHÝ�R{r2F[R1TUW^PSG$F[NUgjrXghC[RÆmHijF[N6G ÕUØLÓ^Ë^Ð�� ) �¨ËXÍaÚ�ØnÎ)Ð�Ë'ÎXË�Û + Õ��¨Ð�Ò�Ð IJKMZVRaP
W\KLI È GHF[W"G$F�RaKXW"ZVR�K�|lKXE'GVijF1ß"N�F[R�IJFJr2ZaEMKLR1TUF[NcoaP[NlT^PSR1TUK:E'�[N"ijP�WUY[F[NOf¾IJKXT\P�ihizP�IJF1NXm
t1ZVKuK2�JGVijgzrXPSRyPQIJKXT\PSijijK~rXC�E'FQN�Kup�PQPMgjEMGaihKLEMKLR1T\PSWcrXP�IaP:ZaRVF)IJKuijF[N�GVZVR1T\F[N�IJKuizP�N
G$F�ij�éT\gjrLP�NLk b F[NDGVWUFJrXKLIJgjE'ghKLR[T\F[NDIJKXo$KXR�GVW\KLNUKXR1T\P�W�ZVRaPeKLN�TUW\Zar�T\ZVW^PeNUghE'gjijP�WDP:ijP:IJKcizP�N
G$F�ij�éT\gjrLP�NLm�ferXP[IVP"ZVRVF7IJKONUZaN�GVZVR1T\F[N�IJKLoHK�NUKXp]gjW�IJK�K2�JGVijgjrLP�r2gjC�R'P~N�ZQrXF�R1TUW^PSGaP�W�T\K�KLR
izP�NdGHF[ih�hTUgzrXP[NXk Á iVN�KLWdZaRMIJFJrXZVE'KXR1TUFuIJKLWUgjp�P�IJFHmLKLiJGHKLW\NUF�RaP�i]F�G$KXW^P�TUgjp�FcGVZVK_IJKqP[IJKLrXZaPSW
KXidIJFJr2ZVE'KLR[T\F?IJKeGVWUFJrXKLIJgjE'ghKLR[T\F[NcN�gjR¾GaP[NUP�W�GHF[W�T\F]IVF)KXidGVW\F]rXKLNUFQoVZVW\FJr2W^��TUgzr2F)t1ZVK
NUghY[RVg Â rXPSW\�zP7E'FJIJg Â rXPSWOizP�N�G$F�ij�hTUgzrXP�NLk

AL�dF[W�t1ZV£uxaP�rXKXE'F[NqK_NlT^PMNUKXGHPSW^P�r2gjC�R$`
Ý�i~ZaNUFýIJK.ijP�TUKLrXRVF�ijF�Y[�jP�rXPSE:oVgzP�r2F[RaNlT^PSR1TUKLE'KXR1TUK[kDÝ�R�EeZar^xaF[N+rLP�NUF[N+xVKXE'F[N

p]gjN�TUFcKl|lKLEMGaihF1NwIJKqG$F�ij�éT\gjrLP�NwGHKLW�¤�K_r�T\P�E'KXR1TUK�P�IJK_r2ZaP[IVP�N
GaPSW^POKLi1E'F[EMKLR1TUF3KLR:t1ZVK�N�F[R
KXizPSo$F�W^P�IaP�NLm\G$KXW\F�r2F[RuZVRaPOP�iéT\�jNUghEQP�p[KXijF]rXgjIaP�I~IJK�F[oaN�F[ihK_NUrXKXRarXgjP�õ �=F[WÆKl|lKLEMGaihFHmLrXP[N�g
TUFJIJF1N�ijF[N�izPSo$F�W^P�T\F�W\ghF1NdIVK�ZaNUF7GVáVoVijgzr2F7r2F[RQGHF[ih�hTUgzrXP[N�KXizPSo$F�W^P�IaP�N=xaP[r2KOEQ��NDIJK3r2gjRarXF
PS¥aF[NdIJgjrXKXRMt[ZaK Ú�ØLÐ[ØeÐ��zÎ2Ó^Ø0��ÍaÚ�ÕUØLÐ + Ó��¨Ð[ØeÒ$�jØnÎ3ËKJ + � G ØnÎ�Ð�Ë 7 ËOÎXËXÕqÕ\Ë2ÑL�zÎXÒ�Ð�Ø:Ó^Ø�ÍaÚ�ÕUÒ~ÑL��Õ + Î
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ËXÍ4Ð[Ë2Ú�ËXÕ ) ��Í Ò�Ð�Ò )�M J + ��Í$Ò< A�÷cZV£3xHPnfMIJKcEQPSijF7KXR)K_NlT\F1`~÷cZVK3KLiaGVW\gjRar2gjGaPSi$p�K_r�T\F�W�IJK
gjRJ¤�KLrLr2gjC�R)xVF�fMKXR?IJ�jPef[P7rLP�NUgHRaF:NUF�RQijF[NqIJFJr2ZVE'KXR1T\F[N�t1ZVKcp]gjPS|�PSRQKXR+ZVR?IJgzN\r2F~õ Ý�i
GVW\ghRHr2gjGaPSiJp[KLr�T\F�W�IJKOGaWUF[GaPSY1P�r2gjC�ReKLN�izP"WUK_I È N�K_P"KXiarXF�W\WUKLFcKLihK_r�TUW\C�RagjrXFcFuizP�N�rLPSW\GHKXT\P�N
r2F[E'GaPSWUTUgzIVP�N^ß�kJÝ�R4KLN�TUK7rXP[N�FHmJKXR4KLi
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ÑL��Õ + ÎuÒ)Ú0ÕUÒSÑP92Î7Ð�Ë*�hÒ���Í_Ì2Ø�Õ ) Ò�Ó=�:O�ÍQJ + ËR9�� ) Ò�Í Ë�ÙXË mVf)ijF[N�GaWUFJr2K_IJgjEMgjKXR1T\F[NqghRHIJgjrLPSW\�jP�R
r2C[E'F+IJKXo$K7T\W\PST\P�W�ZVR¾ZaNUZaP�WUgjF)izPQghRV¤�F�W\E'P[r2gjC�R¾t1ZVK:ghR1TUW\FJIJZV�_rXP'G$F�W"KXidEM£XTUFJIJF+t1ZVK
NUKLP'PSiÆrXKXR1TUW\FMIVK7r2C�E'GVZVTUFakS TUW\F~Kl|lKXE'GVijFaà � gVKXR'R]ZVK_NlT\W\P[NwG$F�ij�hTUgzrXP�N=E'KLRar2gjF�RaP�E'F[N�t1ZVK Í;��Í]Û�TJÍ + Î + ÒSÕ��¨ØeÐ[Ë 7 ËÖVÒ[Ó^Ë2Õ + Í + Î2Ø.Ë�U]Ó^Ë2ÎK��Ñ�ØäÐ�Ë=�qÒ�Í Ó\ÖaØ.Ð[Ë 7 ÒSÍ$Ð[Ò m
RaF�N�C[ihFyRVF¾rLPSKLWUKLEMF1N~GVW\KLNUF[NuIJKQR]á��
E'KXW\F[N�PSoHN�F[ihZJT\F[N È G$F�WOK�|lKXE'GVijFamJx]ZVoVgj£XW^PSE'F1NDG$FJIJgzIJFQK2�JGVijgjrXgéT^PSWOt1ZVK~RVFQIJKXo$KXRyZaN\PSW
EQ��N�IVKMæSÀ[À�ç~oVGHNXmJfyPSidr2W\KLr2KLW�R]ZVKLN�TUW^PQr2F[RVK2�JgjC�R4IJK ý À�}4oaGaN�P ýPV oVGaNLmaKLN�T\P�WU�zPSE'F1N
r2F[R1TUW^Pnp1gjRVgjKXRaIVF:izP�N�G$F�ij�éT\gjrLP�N�NUgÆijK7NUP[rX��W\P�EMF1Nw|lZVY�F'G$F�W3rXF�E'GVijK2TUF]ß�maNUgjRVF)t1ZVKuKXp]ghT\P��
E'F[NDijP[NqGHKLihgjY�W\F[N\P�NDN�ghTUZaP[r2gjF�RVK_NDIVK"ZaRaPeG$F�ij�hTUgzrXP:RVFMP�GVijgjrLPSoVijK È RVFeT\ghKLRVK~KXR?WUK_PSijgjIVP[I
NUKXR1TUgzIJF"ihgjE'géT^PSW=KXiJPSRHr^xVF"IVKDoaP�RaIVP"PcrLP�IVPcIJgjWUK_rXr2gjC�RMIJKqKLN�T\PcE'P�RVKXW^P[ß
fuG$KXW\EMghTUgjE'F[N
gjRar2ijZaNUFMgjR1TUKLWUGVW\K2T^PSW�KLN�T\PMRVF[WUEQP:GaPSW^PMGVW\F�xVgjoVgjWqizP'gjRaNlT^PSizP�rXghC[R?IJK7NUgjN�TUKLEQP�Nq� å �=k
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� g"R1ZaKLN�TUW\F�IJFJr2ZVE'KXR1T\F�r2F�R1T\ghKLRVK�NUKLrXrXghF[RVKLN+t[ZaK¾RVF�GVZaKLIVP�R�N�KLW+PSGVijgzrXP�IaP�NQKLR
izP�W\KLPSijgzIVP�IíPýR]ZVKLN�TUW^P�W\KLI È GHF[W�W^PS�LF�RVK_NQT\£Lr2RagjrLP�N?FýIJK�TUW^PSoaPS|lF1ß�`nmqRaF�G$F]IVKXE'F[N
NUghE'GVijKXE'KXR1T\KMIJK_r2W\K2T^PSW3ZaRaP+KX�Vr2KXG r2gjC�R.F+gjR]pnP�ihgzIVP�WcZVRHP?NUKLrLr2gjC�R¾áVRagjrLPSE'KXR1TUKeõ Á i
G$KXW^IJKXW
P�ZJTUF[WUgzIVP[I3R]ZVK_NlT\WUF�IJFJrXZVE'KXR1TUFOG$F�WÆKLWUW\F�W\KLN IJK�WUK_IVP�rLr2gjC�RÆk��=FJIJW\�jP�EMF1N�gjRar2ijZaNUF
p�KLWUijFerXF�E'Fet1ZVK3xHPnf:f1P7ZVR)gjRarXKXR1TUgjp�F:GaPSW^P7t1ZVgjKXR+t1ZVgjKXW^PuoVW\ghRHrXPSW^NUK�R]ZVKLN�TUW^P�N�WUKLY�izP�NLàø Pnf+f[PMPSR1TUK_r2KLIVKXR1TUKuIJKugjRar2F[WUW\KLrLr2gjC�RÆkb P[NePSE:oVgjY�aVK_IVP�IJK_NuRVF1N7GVW\KLNUKXR1T\P�R{ZVR�GaP�RVF�W^PSEQP4NUghE'gjijP�WLmÆf�NUF�R�P�áVR�EQ��NeIVg��
¤��zr2gjihK_NQIJK?ijFJrXP�ihgj�LP�WLk � g�IJK�|�PSE'F[NMGVZaR[T\F[N'NUghRâIJK Â RVghWQRagOKXR�izP�N'G$F�ij�hTUgzrXP�NMRVgOKLRýijF[N
GVW\FJr2KLIVghE'gjKXR1TUF1NXm1FMNUg xaPnfQPSijY�áVR+GVZVR1TUFQt1ZVK~IJF[NDghRHIJgjrLP�rXghF[RVKLNqN�K_PSR�r2F�R1T\W\P[IJgjr2TUF[WUgzP�NLm
R]ZVKLN�TUW\F'IJFJr2ZVE'KXR1T\FMGaghKLW\IJK~¤�ZaKXW\�LPMf)GVZVK_IJK7NUKXW\p1gjWOIJKuGVgjK~GaPSW^P'P�T\P[t1ZVK�k

b)6 c Í�;(Ïedf20/=/�4

Ý�i�T\£XW\E'ghRVFhg ÕUË=��Ò��i� p]ghKLRVK¾IJK4izP{ghRaIVZaNlT\WUgzP�IJK4izP�r2F[RaNlT\WUZHrXr2gjC�R
k � K4WUK Â KXW\K4PSi
gjEMGaihKLEMKLR1TUF¾t1ZVKQgjEMGagjIJKQizPyGVW\F�GaP�Y[P[r2gjC�R.IVKQghRarXKXRaIVghF1NXkÆÝDNlT\F4KLNuRVF[WUEQP�ihE'KXR1T\KMZaR
EeZaWUFQIJK~T^PSoVgzt1ZVK7N�C[ihgzIJF È KLRyZVR4PSEeoaghKLR[T\K7IJF�RHIJKuijPMY[KXRVKLW\P�ihgzIVP�I?IJK7ijF[N�E:ZVWUF1NON�F[R
IJK3T\PSoaijP�WUFJrXP7F:IJK"EQP�IJKLW\P1ß�k[Þ3R Â W\K=	�PSiji$KLNDZVR+K_t[ZaghG$F:t1ZVK Â ihTUW^PuTUFJIJF:KXi$TUW^� Â r2FeIJK
W\KLI�m[GHKLWUE'ghTUgjKXRaIJF:r2F�E'FuGVW\gjRar2gjGaPSia¤�ZVRarXghC[R+N�KLGaPSW^PSW�ijF[N�GaP�t1ZVKXTUK_N�PSZJT\F�W\gh�_P�IJF1N�IJK3ijF[N
t1ZVK~RVFMTUgjKXRVKLRyGHF[W3t1ZV£~KXR1TUW^PSWOPMR]ZVKLN�TUW^PMWUK_I�k
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IJK�p�P�WUgjF[N�p[KXRaIVKLIJF[WUK_N È ijF[N�ijizPSEQP�IJF1N©g ÕUË=��Ò��i� Î G Ø�Õ�ÖaÒ�ÕUÐ���Ò�ÕUË F Ò G�G �I�¨Ò�Í Ó\Ë2Î ß2k b F[N�N�gzN
�
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t1ZVKqRVF~GHFJIJKLEMF1N=P�NUKXY�ZaW\P�Wwt1ZVKqZVR:GHP�t1ZVK2T\K�GVWUF�p]gjKXRVKqIJK�ijP3¤�ZVKLR[T\KOt[ZaKqIJgzr2K�GVW\F�p�KLRVgjW
õ Þ�RäP�T\P[rXP�R[T\KeGVZaKLIJK ��ÍaÜ�Ë^ÓXÚ�ÒSÕ GaP�t1ZVKXTUK_N3KLR�ZVRaP�r2F[RVK2�JgjC�R�t1ZVK'PSGHPSW\KXR1TUKLR¾p�KLRVghW
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ijF]rLPSi�k

ú�FcF�ijp1gzIJKLEMF1NXmLR]ZVKXp�PSE'KLR[T\K�mnt1ZVK�izP�EQPnf�F[WÆGaP�W�T\KDIJKDihF1NwPST\P�t1ZVK_NÆp]gjKXRVKqIJKDIJKLR1TUW\F
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TUW^� Â rXFQIJKXR1TUW\FQIJKuR]ZVKLN�TUW^P�N�W\KLIVKLNONUghY[ZVK~f�KXRHIJFQKXR4r2izPSW\Fak � gwKLN�TUF'RVF)N\P�T\gjN�¤¨P�rXK
R]ZVKLN�TUW^P�N�RaKLr2K_N�gzIVP[IJKLNOIJKeGVWUgjp�P�rXgjIVP[I�mVG$FJIJKXE'F[N�EMF[R1T\PSW�NUKXY[ZVW\gjIVP[I�GVZVR1TUF)P'GVZaR[T\Fam
r2F[R?K_NUt1ZVKLEQP�N�r2F[EMF'KLi
IJK~����NUKLrSk
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Þ�R Â W\K=	�PSiji�GVZVK_IJK ÎXË^Ó + Ë2Î�Ú0ÕUÒSÕ ijF[N~GaP[t1ZVK2T\KLN7t1ZVKQijF4P�TUW^Pnp]ghK_NUP�RÆm KXR]p]gj��RaIJF[ihF1N"P
ZVRaP�r2F[E'GVZJT\P[IJF�W^P)IJgzN�TUgjR[T^P?IVKXi�IJK_NlT\ghRVFyIJK_r2izPSW^P�IJFHkHÅcKMK_NlT\K:E'FJIJFHm$G$FJIJKXE'F1N"rXF�R��Â Y[ZVW\P�WOIJKLN\IJK7GVW\Fn�JghK_NDTUW^PSRaNUGaPSW\KXR1T\KLN È t1ZVKuRaF[N�P�xVF�W\W\P�W\��R+PSRHr^xVFQIJK7oaP�RaIVP[ß2mVxaP[NlT^P
PSW^t1ZVghTUKLr2TUZVW^P�N�IJKuP�ZJTUKLR[T\gjrLP�rXghC[R�P�i�KLN�TUgjihFQç~KXW\o$KXW\F[NLk
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�=F]IVKXE'F[N:ghRHIJgjrLPSWMPSi Â WUK�	qP�ihiqt1ZVK�m=IJK?P[r2ZVKLW\IVF�P�IJgh¤�KXW\KXR1T\KLNerXWUghTUKLWUgjF[NLmwrXF�ijFJt[ZaK

P{ijF[NQGaP[t1ZVK2T\KLN)KLR�IJgh¤�KXW\KXR1TUK_N)r2F[ijP[NXm�GHPSW^PäIaPSW\ihK4GVW\gjF�W\gjIVP[IâP{ZVRaP�NUF�oVW\K4izP{FSTUW^PVk
Ý�N�TUF.RVF[N:GHKLWUE'ghTUK[m=NUgjR�ihgjE'géT^PSW'PSRar^xaF�IJK�oaPSRaIaPVmwIaPSWMGVWUKX¤�KXW\KXRarXgjP�P¾ijF[N:GaP�t1ZVKXTUKLN
IJK)rXF�RVKX�]gjF�RaKLN"ghR1T\KXW^P�r�T\ghp�P[N È KXR�izP�Nut1ZVKQijF[N~ZHN�ZaP�WUgjF[NuNUKQIVPSR�rXZVKXR1T\PyEQ�[N"¤¨��r2gji�IJK
r2ZHPSizt[ZaghKLWeIJKXY[W\P[IVP�rXghC[RHßcN�F[oVWUKQizP�NePSZJT\F�EQ��T\gjrLP�NLk � gDRaF4xaPnf.rXF�RVY[KLN�TUgjC�RÆm T\F]IVF[N7ijF[N
GaP[t[ZaK2TUK_NQGaP[NUP�RöNUghRâW\K2T\W\P[N�F1NXk � g3xaPnfýrXF�RVY[KLN�TUgjC�RÆm�NUK4ihK.IVP{GVW\ghF[WUgzIVP�IöP{ijF[NQEQ��N
gjEMG$F�WUT\P�R1TUKLNLk
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b gjY[P[IJF7PSiVGaZVR1TUFeP�R[T\KXW\ghF[WLm�G$FJIJKXE'F1N�P�NUgjY�RaP�WwT\F�G$KLNDIJK3PSRHr^xVF7IJK�oaP�RaIVP~GaP�W\P~izP�N

P�r2TUgjp]gjIVP[IJKLNdIJKDR1ZaKLN�TUW\F[NdIJgé¤�KLWUKLR1TUKLNwY�W\ZVG$F[NdIJKqZaN�ZHPSW\ghF1NXmLF3gjRar2ijZaNUFcGaP�W\P�ihF1NwIJgzN�TUgjR[T\F[N
GVW\FST\F]rXF�ijF[Nqt1ZVKuEQPSRVK�|lKXE'F[NLk
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b F1NQKXRarLPSo$KX�_P�IJF1NQIJK�v3BD�q����� GVWUF[GHF[W\rXghF[RaPSRýijPä¤�ZaRar2gjF�RaP�ihgzIVP[IýRaKLr2K_NUP�WUgzPäGaP��

W^P?K_NlT^PSoVijKLrXKXW_m E'P�R1TUKXRaKXWuf Â RaPSijgh�_PSW7NUKLNUghF[RVKLNLm GHKLWUFyK_NlT^P�¤�ZVRar2gjF�RHPSijgjIVP[I�GaZVKLIJK)NUKXW
p]�jr2TUgjEQP.IJKyPSoaZaN�F¾õ �dF[W'Kl|lKXE'GVijFam=xaP[r2K�p�PSW\ghF1N:P�¥VF[N:KXRarXF�R1TUW^PSW\F�R�t1ZVK�KXR]p]gzPSW:P
IJKXTUKXW\E'ghRHP�IJF1N:NUgjN�TUKLEQP�N:F�G$KXW^P�TUgjp�F1N7ZVRýGaP�t1ZVKXTUKyr2F[R�izP�N:oaPSRaIVKXW^P�N � s"úem�Þ Ç V fÇ � vÃP�ijP�p[KX�'GVW\F�p�FJrXP�oaP+t1ZVKQNUK'rXF�RVY[KXizPSW^PVk �=FJIJKXE'F[NurXF�R1TUW\F�izPSW"izP�N~oaP�RaIJKXW^P�N~IJK
ijF[N�GaP[t[ZaK2TUK_N�KXR1TUW^PSR1T\KLNqf?N\PSijghKLR1TUKLNLk
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BDF�R�KXi
P�R1TUKXW\gjF�WqKLN\t[ZaKXEQPMGHFJIJKLEMF1NOr2F[R[T\WUF[ijP�Wqt1ZVKuNUC�ijF:KLR1TUW\KXR�ihF1N�GaP�t1ZVKXTUKLNqijK��

Y��hTUgjE'F[N:t[ZaK+W\KLNUGHF[RaIVPSR�P�ZVRaP.r2F�RaK2�JghC[R�KLN�T\P�oVihK_r2gzIVPÛ�~�=KXW\F¾ZVRýPST\P[rXPSR1T\K)GHFJIJW\�zP
gjR1f[KLr2T\PSW'GaP[t1ZVK2T\KLN)t1ZVK¾P�GaPSW\KXR1TUKLR�W\KLNUGHF[RaIJKLW)P{ZVRaP�r2F[RVK2�JgjC�RöKLN�T\P�oVihK_r2gzIVPVk � g�ihK
gjRaIJgzrXPSE'F1NcP�i Â WUK�	qP�ihi=t1ZVK:EQP�R[T\KXRVY1P)KLidK_NlT^P�IJF È K_NlT\F?K_NXm�t1ZVKMWUK_PSijgjrXK Î�Ú�ÒSÚ�Ë0Ì + � g ÕUË=á
��Ò��i����Í1Û m=TU£LrXRVgzrXP.ghR]p�KLR1T\P�IaP4GHF[WQBDxaKLrKâ]GHF[ghR1T't[ZaK?G$KXW\E'géT\K�IVP�WMNUKXY[ZVgjEMgjKXR1T\F�P�izP�N
r2F[RVK2�JgjF�RVK_N:rXF�E'FäZVRöTUFJIJFam=KLRýp[KX�4IJK4P.rLP�IVP.GaP[t[ZaK2TUKyG$F�WQNUKXGaP�W\P[IJF1ß2mdEQP�R[T\KXR��
IJW^�)ZVRHP+ijgjN�T\P?KXRäE'KXE'F�W\gzP+IJKMijP[N~r2F�RaK2�JghF[RVKLN"P�r2TUgjp�P�NLm$f¾NUC�ijF+G$KXW\E'géT\ghW^�?KXi=GaP�NUF?P
GaP[t[ZaK2TUK_NOt1ZVK~GHKLW�T\KXRVKL�LrXP�R�PMZVRHPQIJK~KXijijP[NXk
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Þ�R'KLN\t1ZVKXEQP"IJK��XF[RaP�NdEeáaiéT\ghGVijKLN È T\P�EeoVgj£XR'r2F[RVFJr2gzIJF~r2F�E'F~IJKO�XF[RaP"IJKLNUE'ghijgéT^PSW\g��

�LP[IVP[ßDRVF1N�GHKLWUE'ghTUK7NUKXGaP�W\P�WDR]ZVK_NlT\WUFQNUKXY[EMKLR1TUF'IJK7N�KLWUp]gzIJF�W\KLNqIJKuR]ZVK_NlT\WUF'N�KLY�E'KXR1T\F
IJK"TUW^PSoHP�|lFakHBDizPSW\FMKLN�T\�VmJG$FJIJKXE'F1NOIJK Â RaghW3rXZaPSR1T\F[N�N�KLY�E'KXR1T\F[NqWUK_t1ZVghW^PSE'F1NXk

Ý�N�TUKMKLN\t[ZaKXEQPQKLNcEeZafyrXF�E:áVR4KXR.ghRaN�TUghTUZHr2gjF�RVK_Nct1ZVK:E'P�R1TUgjKXRVKLR¾N�ZaN"NUKXW\p1gzIJF[WUK_NËXÍ+Ó\Ò�ÎXÒ mSPSE'gjRVF�W^PSRHIJF3KLi1gjE'GaP�r2TUF"t[ZaKDZVR'P�T^P�t1ZVKDK2�]TUKLWURVF È F"ZVRMghR1TUKLR1TUF~IJKqP�oVZaNUFcIJK
GVW\ghp]gjihKLY�gjF[NdIJK�ZVRMZaN�ZHPSW\ghF"PSZJT\F�W\gh�_P�IJF]ß�GVZVK_IVPcTUKLRVKXW_k � gJp�PSE'F[N=P"ZaN\PSWdKLN�TUK�KLN\t1ZVKXEQPVm
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IJKLoHKLEMF1N�r2W\KLPSWqW\KXY�izP�N Â ihTUW^PSRaIVF:KLiHT\W\� Â r2FMKXR1T\WUK"R]ZVKLN�TUW^P�NDWUK_IJKLNqgjR1TUKXW\RaP[NDrXF�R?T\PSR1T\F
r2ZagjIVP[IJFQr2F[EMFMKXiwt[ZaKuE'P�RVKl|�P�E'F[N�r2F[R?KLiÆK2�]TUKLWUgjF�W_k
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}4Zar^xaP[N�p�K_r2KLN�RaF'TUKXRaKXE'F[N�rXF�R1TUW\F�i�rXF�E'GVijK2TUF)IVKuijP'gjRJ¤�W^PSKLN�TUW\Zar2TUZVW^P:IVKuR1ZaKLN�TUW^P

W\KLI�k�}4ZHr^xaP�NQIJK4izP�N'RaKLr2K_N�gzIVP[IJKLNQt1ZVK4RVF1NQr2ZVoaWUKyZVR Â W\K=	�PSijiOKXRâR]ZVKLN�TUW^P.WUK_IýizP�N
G$F]IVKXE'F[N3F�oJT\KXRVKLW3r2F[R Â Y�ZaW\P�RaIJFQizP�N�W\KXY[ijP[NOr2F[WUW\KLNUGHF[RaIJgjKXR1TUK_N�KXR¾R]ZVK_NlT\WUF1N�NUKXW\p1gzIJF��
W\KLNLk�Ý�N�T\PMr2F[R Â Y�ZaW\P[r2gjC�R'KLNqr2F[RVFJr2gzIVPVm1KLNUGHK_r2gzPSijE'KXR1TUKcKXR)KLi$E:ZVRaIJF,�íghRHIJF�	�NXm]r2F[E'F
g Õ\Ë���Ò��i� G ËXÕ^ÎXØ�Í Ò�� k

ø PnfâEeZHr^xaP�N)¤�ZVRar2gjF�RaKLN�t[ZaK�RVFýRVF[N?r2ZVoVW\K�ZaR Â W\K=	�PSiji3G$F�W�xVF[N�TLmqGHKLWUFýN�g"KLN
R]ZVKLN�TUW^P.áVRVgzrXPäF�G r2gjC�RÆm�K_N'E'Kl|lF�WQt1ZVK4RaP[IVPVk=Ý�i3GVWUFJrXKLNUFäIJK4P�Ra�SijgjNUgzNMIVK4GaP�t1ZVKXTUKLN
KLNME:ZVf�NUghE'GVijK�m�f�RVF{W\KXGVW\KLNUKXR1T^P¾ZVRaP.Y�W^PSRörXP�WUY1P¾GaP�W\P�KXi�NUgjN�TUKLE'P.F�G$KXW^P�T\ghp[F.IJK
rXP[IVPuZVRaF:IJKcihF1N�NUKXW\p1gzIJF[WUK_NXk Á IVKXEQ��NLm[K_N�oaZVKXRVFMr2F[RaN�gzIJKLW\P�W�EQPSR1TUKLRVKXWqN�gjKXE'GVW\K3K_NlT^P
r2F[R Â Y[ZVW\P[r2gjC�RíKLR�rXP[IVPýZVRVFâIJK.R]ZVK_NlT\WUF1N+xaF[N�T\NyPSáVR�TUKLRVghKLRaIJFöZVR Â WUK�	qP�ihi"KXR�KXi
G$KXW\�hE'K2T\WUF�IVK�R]ZVKLN�TUW^P{W\KLIýõ ÝDNlT\F�RVF1N)Pnf]ZaIVP�P�P[N�KLY�ZVW^PSW\RVF[N't1ZVK[mDgjRar2ijZaNUF�r2F[R
izP4PSZaNUKXRarXgjPyIJK+GaPSWUTUK)IJKQR]ZVK_NlT\W\PygjRJ¤�W^PSK_NlT\WUZar2TUZVW^PyIJK)NUKXY�ZaWUgzIVP�IÆmÆrXP�IaPyZVRVF¾IJK)ijF[N
NUKXW\p1gzIJF[WUK_N�KX�]G$F�RaK~P�iÆGVáVoaihgzr2F'áVRVgzrXP�E'KXR1TUKuijF[NOrXF�E'GHF[RVKXR1T\KLNqghRHIJgjNUG$KXRaN\PSoVijKLNLk
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Þ�R Â WUK�	qP�ihi�m
NUghR�KXEeoHPSW\Y�FamwIJgjN�T\P�EeZar^xaF�IJK+W\KLNUF�ijp�KLWuTUFJIVP�R]ZVKLN�TUW^PyGVW\F�oVijKXEQ���

TUgzrXPyKLR�WUK_IJKLN:v3BD�q�n���=k � ghW\p�KQáaRVgjrLPSE'KXR1T\K+r2F[EMF4GaWUF�TUKLrLr2gjC�R{G$KXW\ghE'K2T\W\P�i0m
GHKLWUF4RVF
oVW\ghRHIVP�GaWUF�TUKLrLr2gjC�RöPSijY�ZVRaP{rXF�R1TUW^P�PST\P�t1ZVK_NMghR1TUKLWURaF[NLk���ZVKLIVK4GHKLWUE'ghTUgjWQF.W\KLr^xaP��LP�W
GVW\FST\F]rXF�ijF[N��nGVZaKXWUTUF[NqK_N�G$KLrX� Â rXF[NLmVG$KXW\F)RVF)gjRaNUGHK_rXr2gjF�RHPSW�KLiwr2F[R1TUKXRagjIJF?IJK7ijF[N�GHP�t1ZVK��
TUK_N�ghRHIJghp]gzIJZaP�ihK_N�õ � g�ZVRaP'r2F[RVK2�JgjC�R+GaZVKLIJK~K_NlT^PSoVijKLrXKXW^N�KcK2�JgéT\F[N\PSE'KXR1T\K È KLN�TUF'KLNLmJN�g
p�P:NUF�oaWUKcZVR+GVZaKXWUTUF'PSZJT\F�W\gh�_P�IJF]ß�m1RVF:xHPnfME:Zar^xVFMEQ��Nqt[ZaKcGVZaKLIVP:xaP�rXKXW�ZVR Â WUK�	qP�ihi
õùÝ�idr2ijghKLR[T\Kn�SP�T\P[rXP�R[T\K3K_NlT^�:ijgjoVWUKuGHPSW^PegjR1TUKXR1T^PSWOG$KXRVKXTUW^PSWOR]ZVKLN�TUW\F'N�gzNlT\KXEQPVkjk

Ý�i�GaWUF[oVihKLEQPyGVWUgjRarXghGaP�i�r2F[R{ijP4NUKXY[ZVWUgzIVP[I�G$KXW\ghE'KXTUW^PSi�KLNet[ZaK�m
ZaRaPyp�KL�)IJKXR1TUW\Fam
TUFJIVP¾ijP�WUK_I{KLN�T\�¾P.IJgjNUG$F[NUgjrXghC[R�IJKXiqP�T\P[rXP�R[T\K�kdú�F�K_NlT^PSE'F[NeP�N\PSijp�F4RVg�N�gzt1ZVgjKXW^P4N�g
TUKLRVKXE'F1N�ZVRHPeW\KLI)rXF�R�P�IJK_r2ZaP[IJFer2F[R1TUW\F�i IJK"P[rXrXKLNUFu¤��jNUgzr2Feõ KLi$TUKXRaKXWqZVRaPMr2F�RaK2�JghC[R
K2�JGVijFST^PSoVijKyxaP�rXgjP{ZaRöGaZVR1TUFamDr2ZaP�ijt1ZVgjKXW^PäKLN�TUK¾NUKLPVmDIJK4ijP{W\KLIögjR1TUKXW\RaPäRVF1NQoVW\ghRaIaP
P�rLr2K_N�F'r2F[EMGaihKXTUFQPMR1ZaKLN�TUW\F[N�N�KLWUp]gzr2gjF[NqgjR[T\KXW\RVF[NLk

Ý�N�T\P~N�ghTUZHP�r2gjC�R:GVZVK_IJK�N�F[RaPSW=IJK_NUP�ihKLR[T^P�IJF[W\P�õ Á xV�VK_N=IJF�RaIVKqKLR1TUW^PSR:P�i_|lZVKXY[F"ijF[N
NUgjN�TUKLE'P[NDIVK~IVK2TUK_rXrXghC[R?IJK~gjR[T\WUZHN�F1NXk]Þ�R��lÅ � P:ijP:E'KLIJgzIVPMIJKurXP�IaPeZVRaFMIJK"R]ZVKLN�TUW\F[N
NUgjN�TUKLE'P[N�KLNLmVKXR4W\KLP�ihgzIVP[I�mJijP'W\KLNUGVZVK_NlT^P'PMTUFJIJF[N�R1ZaKLN�TUW\F[N�GVW\F�oVijKXEQP[NOIJK7N�KLY�ZVW\gzIVP�I�k� gjRyKXEeoHPSW\Y�Fam[TUW\gzNlT\KXE'KXR1TUK[mJRVF'K2�JgzNlT\K7PSijY�F:T\PSR�KLNUG$KLr2� Â rXFeõ Á ZVRat1ZVK7NU��RVF[NOPnf]ZaIaP
P'P�rXKXW^rXPSW\RVF1NXk

Å3K Â RaP�EMF1NOGVZVK_N3P'ZVR4�lÅ � IJKuZaRaPQEQPSRVKLW\PME'KXRaF[N�P�EeoVgzr2gjF[N\PVàJÝ�N3ZVR¾r2F[R�|lZVR1TUF
IJKMGVW\F�Y�W^PSEQP[N3t1ZVK'E'F�RVghTUF[WUK_PSR¾KLi�PSEeoaghKLR[T\K�m fyTUF[EQPSRäijP[N"P[rXrXghF[RVKLN"t1ZVK:xHPnf[PSE'F1N
IJK Â RVgzIJFQPSR1TUK~KXiwr2F�E'G$F�WUT\P�EMgjKXR1T\FMt1ZVK7IJKXTUK_r�TUKLR4r2F�E'FMxVF[N�TUgji�kø Pnfyt1ZVKuTUF[EQPSW�KLR¾r2ZVKLR[T^P)t1ZVK7K_NlT^PQIJK Â RagjrXghC[R¾N�gjY�ZVK:N�gjKXRaIVF)IJKXEQP�NUgzP�IJF)P�oVghKLW��
T\P.õ An÷cZa£yP�EeoVgjKXR1T\K4EMF[RVghTUF�W\KLP�RH`4A�BDC�E'F�ijFäxHP�r2KLRH`�A�÷cZV£¾P[rXrXghF[RVKLNMG$F]IVKXE'F[N
IJK Â RVgjW^`"sòT^PSiÆp[KX�~ijF't1ZVK~K_NOEQ��NOIJKur2ZagjIVP[IJFam$ALt1ZV£~K_NOr2F�E'G$F�WUT\P�EMgjKXR1T\FMxaF[N�TUgjiz`

BDijP�WUFyK_NlT^�VmÆKLi�IJK Â RVghWeKLN�T\P�N7WUK_N�GVZaKLN�T\P�N"KLR{TU£XW\E'ghRaF[N~EQ��NuW\KLP�ihgzN�T\P�N"xaP[r2KLR{t1ZVK
KXic�lÅ � GVghKLW\IaP�GaPSWUTUK4gjE'GHF[W�T^PSR1TUK.IJK�izP�EQPSY[gjP{K¾gjR]p]ZVihRaKXW^PSoVgjihgzIVP[IöIVK�izP�GVW\ghE'KXW
IJK Â RVgzr2gjC�RÆk

��PSE'F[NONUF�oaWUKuIJKLi�GVWUgjE'KXWOGVZaR[T\FaàHA�÷cZV£~K_N�EMF[RVghTUF�W\KLP�W�KXi
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r2gjGaP�ihK_NqTUgjGHF1NOIJKu�lÅ � kJs�KXRaIVF)IJK~ihFQY[KXRVKLW\P�i PMijF'KLNUGHK_r2� Â r2FHà

S W\gjKXR1T\P[IJFMPMW\KLI È ú3�lÅ � ß
S W\gjKXR1T\P[IJFMP'NUKXW\p]gjIJF[W È ø �lÅ � ß
S W\gjKXR1T\P[IJFMP'P�GVihgzrXP[r2gjC�R È A Á �lÅ � `nß

ñ������ ò��a���
þD�]���3ÿ � �V�
�ôóLõ�¢zö÷>6ø
BqP�NUgÆT\F]IVF+EeZaRaIJFam$PSiwKLN\r2Zar^xaP�WcP[r2KXW^rXP'IJK:ZVR¾�lÅ � m$ghEQPSY[ghRHPQZVR�ú3�lÅ � k � g=t1ZVK��

W\KXE'F[Ncr2F�R�ZVR�NUC�ijF)KLt1ZVgjGHF�W\KXp]gjN\PSW3ihF1N3GaP[t1ZVK2T\KLN3t1ZVKMp�PSR�P)TUFJIVP+ZVRaP)W\KLIÆmHK_NlT\F)KLN
ijF't1ZVK~W\KLt1ZVKLWUgjWUKLE'F[NLà
Ðw§¨¦$§¨¦$§®ù�·z#V°V³ L°a³w¶d®�ðd³XÕ4½�úÛû

Þ�R4ú��lÅ � GVZVK_IJKur2F[ihY1PSWON�gjE'GVijKXE'KXR1TUK7IVKuZVR Â WUK�	qP�ihiÆIJK~K_NlT^P'E'P�RVKXW^PVà

ý æ



v
KLRVKXE'F1N:IJF1N:rXF�RVKX�JghF[RVKLNuKLR1TUW\K+KXi Â W\K=	�PSijiDf{KLiD�lÅ � õ Þ�RaP.IJK�KXijijP[N7KLN:ZVRaP
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f)xaP�oHKLWUijF'KXp]ghT\P�IVFamJFQN�gjE'GVijKXE'KXR1TUKuG$F�W^t1ZVK~KXiÆIJFJrXZVE'KXR1TUFQNUF�ijgjrXgéT^P�IJF'RVF'K2�JgzNlT\K�k

ýLó



ñ��0ûO� ò��a���
þD�]���3ÿ �Ã�[�
��������ÿ��Bó	��¢ö÷>�ø
BDF�E'F3rXF�R1TUW^PSGaP�W�T\K�m^T\KXRVKLEMF1NÆPOijF[NwN�gzNlT\KXEQP�N
IJK�IJKXTUKLrLr2gjC�R7IJK�ghR1TUW\ZaNUF[N�F[WUgjKXR1T^P�IJF1N

P~N�KLWUp]gzIJF�W_knÝ�N�TUF[N�xaP�rXKXR'rXP�NUF~F�E'gzN�FuIJKLiar2F[R[T\KXRVgzIJFuIJKOijF[N=GaP[t1ZVK2T\KLN�IJKOW\KLI�m�KLRJ¤�FJrXP�R
NUZ¾PSRa��ihgzN�gzN�PQijF[N3IVP�T\F[N�IJKLidNUgzNlT\KXEQPVàaêqghT\�[r2F�W^P�NLmVW\KXY[gjN�TUW\F[NOIJK:PSZaIJghTUF[WU�zPVmaKLN�T\P�IVF)IJKXi
NUgjN�TUKLE'PamJE'F�RVghTUF[WUKLFMIJKLiÆZaNUFQIJK~WUK_r2ZVW^N�F1NXm]KXT\rSka��KLPSE'F1N�ZVRyGaPSWOIJK7rLP�NUF[NLk
Ðw§zîÆ§¨¦$§®+³��V¸¨«0¬L«0¬:¶d·Ô«=«�
�a´�®H¯n°a¬8¯�¯�·]ñH«0¬XL¯n®$¬'¶w·�°Vðw¶d«�_®a¯�Ï0°

b F1NOIJgé¤�KLWUKLR1TUKLN�GaWUFJr2K_N�F1N�IJKXiÆNUgjN�TUKLEQP:p�P�R�W\KXY[gjN�TUW^PSRHIJFeijF[N�KLp�KXR1T\F[N�t1ZVKur2F�RHN�gzIJK��
W^PSR{WUKLihKLp�PSR1TUK_NuPyR1ZaKLN�TUW^P�NuoVghT\�[r2F[W\P[NXkwBDF[EMF4P[IJE'ghRVgzN�TUW^P�IJF[WUK_NuIJK+NUgjN�TUKLE'P[NXmÆTUFJIJF[N
r2F[RVFJr2KLEMF1NqoVghKLRyKXit) Ò�ÍHÚ0ÕUÒ à b KXK~TUZHNOoVghT\��rXF�W^P�NLm]WUKLp1gzN\PeT\ZaNOoVghT\�[r2F[W\P[NXmJr2F[RaNUZViéT^P:TUZaN
oVghT\�[r2F�W^P�N
õ � ghRQKLEeoaP�WUY[Fam_TUKLRVKXE'F[N�t1ZVK�N\PSo$KXW�t1ZV£OK_NlT^PSE'F[N=oaZaNUrLPSRaIVFak Á IJKLEQP�NLmSN�g
G$F�RVKLEMF1N�ZaR)x]ZVEQPSRVFMP7ijKXKXW�r2gjKXR1T\F[N�f)rXghKLR1TUF[NDIJK"ih�jRVKLP[N�oVZHNUrLPSRaIJF:GaP�T\WUF[RVKLNDN�F1N�G$K��
r^xVF1N�F1NXmnT\KXW\EMgjRaP�W\�"oVW\ghRHrX�SRHIJF[NUK�ijP~gjRJ¤�F�W\EQP�rXghC[R:gjE'GHF[W�T^PSR1TUKOG$F�W�rXF�RaNUgzIJKXW^PSW\ijP"r2F[E'F
EQ��N�GaPS|�PVk

Þ�R ø �lÅ � t1ZVK.P�RaPSijgj�LP�oVghT\�[r2F[W\P[N)r2F[WUW\K¾G$KXW\ghCJIJgzrXP�EMKLR1TUK¾f[m�IVK�izP�N+IVgé¤�KLWUKLR[T\KLN
oVghT\�[r2F�W^P�Nqt1ZVK~KLN�T\�Mr2F[R Â Y�ZaW\P[IJFeGaP�W\P:EQPSRVK�|�PSW_mJIJKLN\rXP�W�T^PeizP�Nqij�hRVK_P�N�E'KXW^PSE'KLR[T\KcgjR��
¤�F�W\EQP�T\ghp�P�NLmVfyRVF1N�GVW\KLNUKXR1T\P)KXidE'PSTUKLWUgzPSiÆgjE'GHF[W�T^PSR1TUK[kH�=F1N�gjoVijKXE'KXR1TUKeghRarXihZHN�F)GaZVKLIVP
TUF[EQPSWcP�ihY[ZVRaP)P[rXrXghC[R4oaP�N\P�IJF+KXR¾K_NlT^PQghRV¤�F�W\E'P[r2gjC�RÆm$r2F[EMF�Pnp]gjN\PSW\RVF[NOP�idrXKXijZVizPSW3W\K��
t1ZVgjWUgjKXRaIVFMR]ZVK_NlT\W\PMP�T\KXRarXghC[R?gjRVE'KLIVgjPST\PVk

Ý�R)KLiHK�|lKXE'GVijFet1ZVK�p]ghE'F1N�KXR+ijP7NUKLrLr2gjC�RQIJK"ú��lÅ � m[F[oJTUKLRVKXE'F1N�KXRQizPuoVghT\�[r2F[W\PuIJKÁ GHP�r^xVK~izPMNUgjY�ZVgjKXR1TUK~gjRJ¤�F�W\EQP�rXghC[RÆà
�� ¹lÃ���¿�Ã��	�����M³��	�3³������	�����
� � ¾ ¼�¼I¹�¼�� � Ä�ºIÀ ¾ Ã�±������3¶��
 �!M¶�"��3¶#"��	��$=Ã&%IÂ�ºIÀ%Á

'�( $^À=Ã#¼ ¾	) ¿ ¾I½ ±�*
+�,^´3¶�¶z´3¶?¶z´3¶�¶z´0¶�¶z´ ¾ ±�Ä?´l²jÂ ½?½ µIÁ�-�,	,	.j´/��¶0�
�� ¹lÃ���¿�Ã��	�����M³����3³1���2�	�����
� � ¾ ¼�¼I¹�¼�� � Ä�ºIÀ ¾ Ã�±������3¶��
 �!M¶�"��3¶#"��	��$=Ã&%IÂ�ºIÀ%Á

'�( $^À=Ã#¼ ¾	) ¿ ¾I½ ±�*
+�,^´3¶�¶z´3¶?¶z´3¶�¶z´0¶�¶z´ ¾ ±�Ä?´l²jÂ ½?½ µIÁ�-�,	,	.j´/��¶0�
Ý�N�TUF.KLNLm
ijF.t1ZVK)W\KLrXghoVgjE'F[NeKXR�ZVRHP4oVghT\��rXF�W^P4KLNeKXi Ë¨Ì2Ë^ÓXÚ�Ø IJK�rXP�IaPyZVRaP�IVK+izP�NeNUF��
ijgjrXgéT\ZaIJKLNLkwú3F¾gjEMG$F�WUT\PamÆKXR�K_NlT\K+rXP[N�FHmÆN�gDijPyGaWUgjE'KXW^P4N�F[ihgzr2ghTUZaI{p]gzP�|lCyKXR�rXijP�WUF4f.ijP
NUKXY�ZaRaIVP�rXgé¤�W^P�IVPOõ Ý�ReizP�oVghT\�[r2F[W\P�t1ZVK_IVP�KLi]WUK_N�ZVihT\P[IJF3IJK�PSE:oaP�NLmXfuZaR ø �lÅ � GaZVKLIJK
PSRHPSijgh�_PSW\ijP[N�¤¨�[r2gjihE'KXR1T\K�k
Ðw§zîÆ§zîÆ§ � ¬LL°V¶d®{¶w·]¸q¬L«0¬X_·]ï�°

ø Pnf?EeZar^xaP[N�r2F1NUP[N�t1ZVKuGVZVK_IJKXR�KLN�T\PSW�¤�ZaKXW^P)IJK7ijZVY[P�WOKXR4ZVR.N�gzNlT\KXEQP'F�G$KXW^P�T\ghp[F
E'FJIJKXW\RVFakaA�÷cZV£~GVZaKLIJKuW\KXp]gzNUP�WDZVR ø �lÅ � `eÝ�R1TUW\KuEeZHr^xaP�NqFST\W\P[N�r2F[N\P�NLà

Ý��]gzN�TUKXRHr2gzP�IJK¾PSW^r^xVgjp�F[NMr2F[RýRaF�EeoaWUK_N'W\P�WUF1N È03 k 3 m 3 kjkhk 3 m 343 m�K2T\r�k��eú�F[EeoVW\KLN
xaKLr^xVF1N�GaPSW^P:NUKXWOFJrXZViéT^P�IJF1NXmVrXijP�W\P:KXp]gzIJKXRHr2gzPMIVK"ZaRyPST\P[rXPSR1T\K_ß
Ý��]gzN�TUKXRHr2gzP�IJK¾PSW^r^xVgjp�F[N:R]ZVKXp[F[NQrXF�R � Ý�vOÞ��lÅ È rXF�RöGHKLWUE'gzN�F1N'GaPSW^P{P�NUZVE'ghW
izPägjIVKXR1TUgzIVP�IöIJKyFST\WUFäZaNUZaPSW\gjF¾õ Ý�N�TUF{K_N'RVKLrXKLN\PSW\ghF.GaPSW^P�p�P�WUgzP�Ne¤�ZVRarXghF[RVKLN
ijKXY[�éT\ghEQP[NXmJr2F[E'F:PSoaWUgjW�GVZaKXWUTUF[NDoaPS|lF[NDF:E'FJIJg Â rXP�WDKLi P�W\r^xaghp[F7IJK"rXF�R1TUW^P�NUKX¥HP�NLm
G$KXW\F�GVZaKLIJK�T\PSE:oVgj£XR7ijihKLp�PSWwP3t[ZaK�ZVR7ZHN�ZaP�WUgjF�RVF[WUEQP�i�TUF[EMKqr2F[R[T\WUF[i�IJKDR1ZaKLN�TUW\F
NUgzNlT\KXEQP[ß
� KXW\p1gzr2gjF[NOIVK"W\KLI?gjRVKLNUGHKLW\P[IJF[N

ýLã



}¾F]IVg Â rLP�rXghF[RVKLN�KLR?ijF[NOP�W\r^xVgjp�F1N�IJKur2F�R Â Y�ZVW^P�rXghC[R?IJKLiÆN�gzN�TUKXEQP
Ý�R[T\W\P[IVP�N�R]ZVKLp�P�NOIJKur2W\F�R ��P�T
êqgjRaPSW\gjF[N�r2ZVf[F Ó\ÖaË\ÓK��Î +�) RVFQr2F[WUW\KLNUGHF[RaIJK~PSiÆIJKLiÆGaP[t[ZaK2TUK
ú3ZVKXp�P[N�r2ZVKLR1T\P�N
BDZaKXR1T\P[NON�gjR4r2F�R1T\W\P[N�KL¥aP
BDZaKXR1T\P[NOt[ZaKuGHKLWUE'ghT\PSR�izP'KXR1TUW^P�IVP:G$F�WOgjR[T\KXW^rXP�EeoVgjFMIVKuihizPnp�K_NqN\NUx
Ç KXizP�r2gjF�RaKLNOIJKur2F[R Â P�RV�LP'r2F[R?F�TUW\F[N�NUgjN�TUKLE'P[N
ÝDNlT^P�IJF)IJK~gjR1TUKXWU¤¨P�rXKLNOIJKuW\KLI
BqP�EeoVgjF4KXR{KLi�GaP�T\WUC[R�r2F�E:áVR�IJK)r2F[RaNUZVE'F¾IJKQE'KXE'F�W\gjPam�GVW\F]rXKLN\P�IJF[WLm W\KLIäf
IVgjN\r2FHmJghRarXihZHN�FQIJKuxVF[W\P�WUgjF
5 iéT\ghEQP[N�KXR1TUW^P�IaP�N=IJKOijF[N=ZaNUZaPSW\gjF[NLm_K_N�G$KLrXgjP�ihE'KLR[T\K�IJKLN\IJK�xVF1NlT^N=GHFJr2F7rXF�E:ZVRVKLN

Ðw§zîÆ§ �
§ Ò~·]³ _°�à_°V¬�¯ý¶d·]¬=#$·]³ L°�à_°V¬)¶d·¾¸0®H¬'©4½�úÔû
Ý�i�GaWUgjE'KXW7GVZaR[T\F�r2F[R{KXiDt1ZVKQRaF[NuKLRar2F[R[T\W\P�E'F[N~KLN7ijPyY[W\P�RärLPSR1TUgzIVP�I{IJK+ghRJ¤�F[W��

EQP�rXghC[R�P4ijP�t[ZaKQTUKLRVKXE'F[N:P�rLr2KLNUF�õ Á p�K_r2K_NuKLN:ghRHr2ijZaN�F.IJKXEQP�NUgzP�IVPak
Þ�R�PST\P[t[ZaK
W\KXizP�TUgjp�PSE'KXR1T\K�NUgjEMGaihKOGVZaKLIJK3rLPSZaN\PSW\RVF1NwZaRaP~RVKXY1P�rXghC[RMIJK�NUKXW\p]gjrXghF~ijihKLRaPSRHIJF~R1ZaKLN�TUW\F
KLNUGaP[r2gjFMIJKuoagéT^��r2F[W\P[NXm]K_N�G$KLrXgjP�ihE'KXR1T\K~NUg�ZaN\PSE'F[N�W\KXY[gjN�TUW\F[NqIJK7P�ZaIJghTUF�W\�zPVk

Þ�R ø �lÅ � KLNOrLP�NUgÆN�gjKXE'GVW\K~ghR]p[F]rLP�IJF'PMghR1T\KXW\pnP�ihF1N�WUKLY�ZVizPSW\KLNLm1ihF)t1ZVK~xaP[r2K~ghE'G$F��
NUghoVijK3ZVTUgjihgj�LP�WUijF7KXR)TUgjKXE'GHF:WUK_PSi$r2ZaP�RaIJF7FJr2ZaWUW\K�ZVR+PST\P[t[ZaK�k Á áVR+P[N���m1ijPugjRJ¤�F[WUEQP�rXghC[R
t1ZVKQY�KLRVKXW^P�KLN7IVKQZVR{TUW\KXE'KXRHIJFypnP�ihF[WuGaPSW^P�KXR1TUKLRaIJKLWet1ZV£'¤�ZVK)ijF¾t1ZVKQGHKLWUE'ghTUgjC¾PSi
P�T^P�rLPSR1TUK"GHKLRVK2T\W\P�WOR]ZVKLN�TUW\FMNUgzNlT\KXEQPVmJF)rXC�E'F:R]ZVK_NlT\WUFQNUgjN�TUKLEQP:ijF�Y[WUCMKXp]ghT\P�WUijFak

Þ�R ø �lÅ � KLN+NUgjKXE'GVW\K4ghR1TUW\ZaNUghp[Fäõ Ç K_t1ZVghKLWUK¾NUKXW?ghRHNlT^PSizP�IJF�KLR�rXP�IaP{ZVRVF�IJK
ijF[N~N�gzN�TUKXEQP[N"P?E'F�RVghTUF[WUK_PSW_kH��ZVKLIJKQY[KXRVKLW\P�WcE:Zar^xVF?TUW^� Â rXF�P[IJgzr2gjF�RaP�idIJK'W\KLI�mÆNUg=ihF
r2F[R Â Y[ZVW\P�E'F[N~GaP�W\P4t1ZVK?KXR]p]�hK+NUZaN:WUKLGHF[W�T\KLN7P¾ZVR�GVZVR1T\F.r2KLR1TUW^PSijgh�_P�IJF È ijF.rXZaPSiDKLN
ZVRaPyoaZVKXRaPyGaW\�[r�TUgzrXP+õ � g�ZVR�PST\P�rLPSR1TUK'G$KXRVKXTUW^PyZVRVF¾IJK+R1ZaKLN�TUW\F[NuNUgjN�TUKLE'P[NXm�E:ZVf
GVW\F�oaP�oVijKXE'KXR1TUK"oVZaN\rXP�W\�:o$F�W\W\P�W�NUZaN�x]ZVKLihizP�N^ß�k

Þ�R ø �lÅ � K_N�P�IJKLE'�[N�E:ZVfQW\ZVgjIVF[NUFeGaP�W\PeZVR�PST\P[rXPSR1T\K�m]r2F�R?GVgzr2F[NDKXR�KXi GVW\FJr2K_NUP��
E'ghKLR1TUF'f+ZaNUFQIJK~WUK_I�kJÝ�N�TUFQGVZaKLIJK7IJKLijPST\P�W�NUZyK2�JgzNlT\KXRarXgjP'PMZVR4P�T^P�rXP�R1TUK~PSijKXWUT\PVk
ñ���WO� ò��a���
þD�]���3ÿ � �}?"���U� �=����A�þïó�6Æüâ¢öB>87}ø

ø Pnf.ZVR{GVZVR1TUF�t1ZVKQRaFyTUFJrXP�RäRag�ihF1N7ú��lÅ � RVgDihF1N ø �lÅ � TUW^P�IJgzr2gjF�RaP�ihK_NXk���ZVKLIJF
P�NUKXY[ZVW^PSW\ihK_NDt1ZVKuRVFQp�P�RyP'KLRar2F[R1TUW^PSW�KXi
TU£XW\E'ghRaF Á �lÅ � IVKXR1TUW\F)IJKuizP'ihghTUKLW\PSTUZVW^PVmJKLR
GaP�W�T\K"G$F�W�NUKXWOZaRyP[r2W\C�RVgjE'F:RaK2¤¨P�N�TUFHmJf)KXRyoVZaKXRaPMGaP�W�T\K"G$F�W^t1ZVK~ihF)P[rXP�oHF'IJKugjR1p[KXR��
T\P�WLkjkjk��dKLWUF�KLNUFyRVFyihKQt1ZVghT\PyNUZägjE'GHF[W�T^PSRarXgjPaà Ý�i�KXRV¤¨P�TUgj�LP�WuKXR{t1ZVKQRVF[NUFST\WUF1NXm r2F[E'F
P�IVEMgjRVgzNlT\W\P[IJF�W\KLNwfeGaWUF[Y�W^PSEQP�IJF[WUK_N
IJK�R]ZVK_NlT\W\P[N=GVWUF[GVgzP�N=PSGVijgzrXP�rXghF[RVKLNLm�IJKXo$KXE'F1N�xaP��
r2KLWURaF[N�W\KLNUG$F�RaN\PSoVijKLN3GHF[WcizP�IJK2T\KLrXrXghC[R�IJKMghR1T\WUZaNUF[N3KXR.ijP[N3E'gzN�EQP�NLk }4Zar^xaP[N3p[KLr2K_NXm
izP?GaZVKXWUT\P�IJK'KXR1TUW^P�IaP?P�ZVR{P�T^P�rXP�R1TUK'IJghW\gjY�gzIJF È RVF4PSZJT\F�EQ��T\gjrXFam RVFyKXRäEQP�N\PVmÆNUghRaF
t1ZVK�ZVR?P�T\P[rXP�R[T\K3t1ZVK3oaZaNUrLP7P�rLr2K_N�FuGVW\gjp1gjijKXY�gzP�IVF7P Í + Ë2Î�Ú0ÕUÒ gjRJ¤�F�W\EQP�r2gjC�R$ßdRVFeK_N�ZVRaP
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p]ZVijRVKXW^PSoVgjijgjIVP[I¾oVgjKXR{r2F[RVFJr2gzIVP)KLR.izP�ghRV¤�W\P�KLN�TUW\Zar�T\ZVW\P?t1ZVK'ZJTUgjihgj�LP�E'F[NLm NUgjRVF�t1ZVK'KLR
ZVRaP'IJKuizP�NOP�GVijgjrLP�r2gjF�RaKLN�t1ZVK"TUKXRaKXE'F[N�xVK_r^xaP�N�KLR4rXP�N\PVk

Ý�N�T\P�NOP�GVijgjrLP�r2gjF�RaKLNDTU�jGVgzrXPSE'KLR[T\KuN�F[R�IJK_NUP�WUW\F�ijizP�IVP[N�G$F�W�RVF[NUFST\WUF1N�E'gzN�E'F1N�fQTUgjK��
RVKLR�ZVRaP+EeZar^xaF+EQ��NcKLN�TUW\KLr^xaP)Y[PSEQP?IJKeZaNUZaP�WUgjF[Nct[ZaK:izP)R]ZVK_NlT\W\P+ghRJ¤�W^PSK_NlT\WUZHr�TUZaW\PakÁ IJKLE'�[NXmnNUg]P�ihY[ZVgjKXR7oVZHNUrLP3IVP�¥aPSW=P3R]ZVK_NlT\W\P�F�W\Y[PSRagh�_P�r2gjC�R
m2GVW\F�oaP�oVihKLE'KXR1TUKqN�K_P�E'FST\g��
p�P�IJFuG$F�W�ihF1N�IVP�T\F[N�t1ZVKOEQPSRaKl|�PSR'R]ZVK_NlT\WUF1N�N�gzN�TUKXEQP[NXk � C[ijP�E'KXR1TUKORVF1N�F�TUW\F[NdG$F]IVKXE'F[N
r2F[RVFJr2KLWOKXi�¤�ZVRHr2gjF�RaP�EMgjKXR1T\FQghR1TUKLWURaF)IJK7R]ZVKLN�TUW\F[NONUgzNlT\KXEQP�NDõ f+G$F�W�ijFQT\P�R1TUFamHN�C[ijP��
E'KXR1TUK~RVF1N�F�TUW\F[NqG$F]IVKXE'F[NON\PSo$KXW�t1ZV£ur2F[E'GHF[W�T^PSE'ghKLR1TUF'KLNOP�RVC�EQPSijFMFMG$KXijgjY�W\F[NUFak

� C�izPSE'KXR1TUK~RVF1N�F�TUW\F[NDGHFJIJKLE'F[N�rXZVgjIaPSWOIJKuR]ZVKLN�TUW\F[N�NUgjN�TUKLEQP�NLk
ú�F�K2�JgzNlT\KeZVR Á �lÅ � Y[KXRV£LWUgzr2FHkH�=F[WcR]ZVK_NlT\W\P+GVWUF�TUK_rXr2gjC�R
maT\KXRVKLEMF1N3izP Ø 7 �I�éÛ[Ò[Ó��:OSÍ IJK
GVW\F�p�KLKXW�FHm1E:ZVf'GHF[W�ihF:EMKLRVF[NLm[¤¨P�r2gjijgéT^PSW�ijPeghE'GVijKXE'KLR[T^P�rXghC[R+IJK"ijPe¤�ZVRarXghF[RaPSijgjIaP�I)IJK
ZVR Á �lÅ � kHA�BDC[EMF'G$FJIJKXE'F[N�xHP�r2KLWUijF1`

��KLWUg Â rLPSW�NUghKLEMGaWUK~KXi�W\KLNUZVihT\P[IJFQIJK~R1ZaKLN�TUW^P�N�F�G$KXW^P�rXghF[RVKLN
��P�ihgzIVP�W�TUFJIVPMijP'KLR1TUW^P�IVP:GVW\F�p�KXRaghKLR[T\K"IVKXi
P�Y�KXR1T\K"IJKLiÆZaNUZaPSW\gjF
��WUF�p[KXKXW
ZVReE'KLrLPSRVgzNUEMFcIJK�W\KXY[gjN�TUW\FOKXR7oagéT^��r2F[W\Pam2G$F[NUghoVijKXE'KLR[T\K�gjRaIJKLGHKLRaIJgjKXR1TUK
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