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� y � = [NU}U^RB>)AG[N>)@G>�V�>,@G>.KNZ,>�Z F @BO^>-bQR�MIK]MPAeMIbQHza�U^MPKfA�� D � ° I K YZYZY K ° � ��D � � I KZY YZY K � � � y
o y � `�>�Ae>,@Bd/MPKN>�Ae[N>�RG>�A�� UWV�MIKN>.� F bQHIM¥ATS!Z,UQKNRBAG@ebQMPKpAGRL¡�[]MIZ\[&bQ@B>�bWZ.AeM¥O^>�V�U^@�Ae[N>-Z F @B@G>,KfA

azU^MIKfA��Áy�ÆTK&UQ@GsN>.@8AeU2s]>,Z,MPsN>�¡�[N>�Ae[N>.@�RGU^d5>�UQV"AG[N>,d$d F RkA�§�>�@G>,d5U�O^>.sÁV�@BU^d��!t
U^K]>Ò[cbQR�AGU�Z,U^d5a F AG>ÒZ,>.@BA\bWMIK ² bQ_^@GbQKN_^MIbQK�d F H¥AeMPaNHIMP>,@GR.t�RG>,> � /�HI>�AeZ\[N>.@,t � rQr � t^a�y oWn � � y
Æ VYAe[N>)RB>.A�� MPRÒAe[N>)RebWd/>)bQR�MPK�AG[N>)aN@G>�O}MIU F R�RkAe>,aEtNAe[N>.K*RkAeU^a�y

� y � = U^d5a F AG>�Ae[]>�a�U^MPKfA�� & )
	 ¡�[NMPZ\[Ád/MPKNMId5MI�.>,R�Ae[N>�UQ§ v >,Z�AeMPOQ>�V F KNZ�AeMIUQK � npo^� R F § v >,Z.A
AGU���bQKNsÖAeU�Ae[]> bWZ.AeM¥O^>�MPKN>,� F bQHPMPATS�Z,U^KNRkAe@GbQMIKfAeR�¡�M¥Ae[�Ae[]>L[]>,HIaÖUQV ² bQ_^@GbQKN_^MIbQK�d F H¥AeM¥|
aNHPMI>.@GR,yYX�[N>�KN>�¡ Z F @G@B>,KfA9a�U^MPKfA�MIR �k�fU�� � � e � � & )
	 t^¡�[N>.@G>ÒAG[N>�RBAG>,aNRBMI�,> �VM O � K ��QMPR?Z\[NU^RB>,K*bQRÒ§NMP_�bQR�azU^RGRBMI§NHP>Qt~§ F A�R F Z\[!Ae[cbWA?Ae[N>�KN>�¡3azU^MPKpA?RebWAGMIRkÐc>,R�bQHPH�MPKN>,� F bWHIMPATS
Z.U^KNRBAG@ebQMPKfAeR,y = U^KfAGMIK F >�¡�MPAG[�RkAe>.a o y � y

� À
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Ù8Z.Z,U^@BsNMIK]_-AeU � /�HP>.AGZ\[N>,@.t � r^r � tpa�y o±npo^� tpd5U^RBA¢RGUQHPO^>.@GR?V�UQ@¢� F bQs]@ebWAGMIZLaN@GU^_Q@ebQd5d/MPKN_�aN@BU^§~|
HI>.d/R�[Nb�OQ> s]M £ Z F H¥AeMP>,R�¡�MPAG[ÖsN>,_^>.KN>,@GbWAe>LRGM¥A F b±AeMIUQKNR,y i F Z\[¤RBMPA F bWAeMPU^KNR�U}Z,Z F @"MPV�RGU^d5>�UQVEAG[N>
bQZ�AeMPOQ>�MIKN>.� F bQHIM¥ATS�Z,U^KNRkAe@GbQMIKfAeR)bW@G>�@G>.s F KNsNbQKfA�y�X�[NMPR�Z�b F RG>.R-aN@BU^§NHP>,d5R V�U^@8AG[N>ÖZ\[NU^MPZ,>�UQV
Ae[]>)bQZ.AGMPO^>�Z.U^KNRkAe@ebWMIKfAeR.y9Æ A�MPRÒAe[N>.@G>�V�U^@G>�UQV�Z,@ F Z,MIbQH�MPd/azU^@BAebQKNZ.> AeU5b�O^UQMIs�@G>.s F KNscbWKNZ,MP>,RLbQR
VÄbQ@?bQR?azU^RGRBMI§NHP>Qy�/cU^@¢MIKNRkA\bQK]Z,>Qt~MPV�¡¢>�HIMPKN>�bW@GMI�.>LAG[N>�Z.U^KfO^>��~M¥ATS2Z,UQKNRBAG@ebQMPKpAGR�bQRÒs]>,RGZ.@GMP§�>.s!MIK
Ae[]>�a]@G>.O}MPU F R�RG>.Z.AeMPU^K�tNAG[N>,K�Ae[N>�AebQKN_^>.KpA�OQ>,Z.AGU^@GR bWA�AG[N>)MIKfAe>.@GMIUQ@ÒxpKNUQAeR

g� � � 	 ��D3� ` a � 	 W a 2 \ D � ` a � 	 2 I ��� D � KZYZYZY�K � U � � � nQnp�

bQ@B>�_Q>,KN>.@ebQHPHPS R F § v >.Z.AhAGU V�U F @�HIMIK]>�bQ@!MPKN>,� F bQHPMPATS Z,U^KNRkAe@GbQMIKfAeR.y X�[N>.RG>�Z,U^KNRkAe@GbQMIKfAeR�@B>�|
R F HPA�V�@GU^d AG[N>¤§zU F KNs]R-V�U^@)Ae[N>Ö¡¢>,sN_^>.R�UQV?AG[N>/ÐN@GRBA�sN>,@BMPOWbWAGMPO^>ÖO^>.Z.AGU^@GR�V�UQ@�AG[N>/HP>.VØA�bQKNs
V�U^@�AG[N>�@GMP_^[fA�Z F @kO^>�RG>._^d/>.KfA�y�XÒ¡¢U�UQVLAe[]>,d bQ@B>!@G>.s F KNscbWKpA,t¢AG[N>.S�RB[NU F HPs §�>�sN>.HI>.AG>,s
V�@GUQd¨Ae[N> RG>.AÒUQV�MIK]>,� F bQHPMPATS�Z.U^KNRBAG@ebQMPKfAeR,y i MId5MIH�bW@GHPS-U^KN> RG[NU F HIs/Z\[N>,Z\x5V�U^@¢@B>,s F KNscbQKfA�Z.U^K~|
RBAG@ebQMPKfAeR�b±A�Ae[]>?RG>._^d5>,KfA�§zU F KNscbW@GMI>.R�_^>.KN>,@GbWAe>.s�§fS-AG[N>ÒR F §�sNM¥O}MIRGMPU^K�RkAe>.a�UQVcAe[N>?bQHI_QU^@GM¥Ae[Nd
@IADC AGFIH JBA KIL?M?M � YZY Y � t�bWKNsÃbWHIRGU2V�UQ@�@G>,s F KNscbQKfA-Z,U^K]RBAe@GbQMIKfAGR�MIKfO^U^H¥O}MIKN_�RG>.Z,U^K]s�sNM_^E>.@G>.KNZ,>O^>.Z.AGU^@GRLUQVYAe[N>)Z,UQKpAG@GU^H�azU^MPKpAGR,y

X�[N>�� F bQs]@ebWAGMIZ�a]@GU^_^@GbQd5d/MPKN_�S~MP>,HPsNR AG[N>�Z.U^KfAe@GUQH�azU^MIKfAeR ° I KZYZYZY�K ° � UQV�Ae[]>�bQaNaN@BU��]MÕ|d/bWAeMPKN_/RBaNHIMPKN>�Z F @kO^>�¡�[NMPZ\[�azU^RGRB>,RGRB>,R�Ae[]>�sN>.RGMI@B>,s&RB[cbQaz>QyLÆ A�MIR KNU�¡ a�UQRGRGMP§NHI>)AeU¤MPAe>.@ebWAG>
Ae[]>�Z,UQKNRBAG@ F Z�AeMIUQK f Ae[N>�bQaNaN@BU��~MPd¤bWAGMIKN_ÖZ F @BOQ>�Z�bQK�§z> F RG>,sÁbWR�b¤@B>.V�>,@B>,KNZ.>�Z F @BO^>�AGU¤_^>.K~|
>,@GbWAe>)KN>�¡ RG>�AeRLUQV�>.� F bQHIM¥ATS!bQK]s*MPKN>,� F bQHPMPATS¤Z,U^KNRkAe@GbQMIKfAeR.y¢X�[]>,RG>-RG>�AeRLZ�bQK�§�>�>��~az>,Z�Ae>,s�AeU
§z>8d5U^@G> bQaNaN@BU^aN@BM�bWAG>LV�U^@"Ae[]>�bQaNaN@BU��]MPd¤b±AeMIUQK5UWV�Ae[N> scbWA\b�Ae[cbQK/Ae[N> U^@GMP_^MIKcbWHcZ,U^KNRkAe@GbQMIKfAeR.y
X�[N>.K�t^bQK-MId5aN@GU�OQ>,s-bQaNaN@BU��~MPd¤bWAGMIKN_�Z F @BOQ>?Z,bQK-§z>"V�U F KNs-§pS)d5MIK]MId5MI�,MPKN_¢AG[N>"HI>,bQRBAYRG� F bW@G>,R
R F d � npoQ� R F § v >.Z.ALAeUÖAe[N>)KN>�¡7Z.U^KNRBAG@ebQMPKfAeR,y

Ù8R�bWK�>��]bQd5aNHI>Wt�/�MI_ F @G> n RG[NU�¡�R�AG[N>2RG[NbQa�>\�}aN@B>,RG>.@BO}MIK]_�HP>�bQRkAk�}RB� F bQ@G>.RÖbQaNaN@BU��]MPd¤b�|
AeMPU^K�UQV�AG[N> m^� scbWA\b�azU^MIKfAGR�V�@BU^d i >.Z.AGMIU^K n tcRG>.> /�MI_ F @B> o y�/�MI_ F @G> n bÖsN>,a]MIZ.AGRLAG[N>)RG[cbWa�>
aN@B>,RG>.@BO}MIK]_¤HI>,bQRBA��}RG� F bW@G>,R bQaNa]@GU��~MId/bWAeMPU^K!U�O^>,@�Ae[]>-xpKNUQA�OQ>,Z.AGU^@8MPKNsNMPZ�bWAG>,s�MIK /�MP_ F @G> o b]y
ÆTK&U^@BsN>,@�AGU!Z,U^d5acbQ@B>�Ae[N>�@B>,R F HPAGR,tEAG[N>�Z,U^@B@G>.RGazU^KNsNMPKN_ F KNZ.U^KNRBAG@ebQMPKN>,sÁHP>�bQRkAk�}RB� F bQ@G>.R-bWa~|
aN@BU��~MPd¤bWAGMIU^K*MIR�RB[NU�¡�K�MPK /�MI_ F @G> n §�y /³UQ@�§�UWAe[&Z F @BO^>.R,t�Ae[N>�Z F @BOQ>,R�bQKNs&AG[N>,MP@�="�}RBaNHIMPKN>
Z,UQKpAG@GU^HYazU^HPS}_^U^K]R [cb�OQ>�§�>.>,K&sN@Gb�¡�K�y8Ù sNsNMPAGMIU^KNbQHIH¥S^t]AG[N>�Z F @BOWbWA F @G>�s]MIRBAG@GMP§ F AeMPU^K�UQV�§zUQAe[
RGa]HIMIK]>�Z F @kO^>.R MPR?O}MIR F bQHIMP�,>,s¤§pS �Ba�UQ@GZ F aNMIKN>.R � � Z�V�y i >.Z.AGMIU^K np� y�X�[N>)bQaNaN@BU��]MPd¤b±AeMIUQK¤¡�MPAG[~|
U F AÒZ,U^KNRkAe@GbQMIKfAeR�RB[NU�¡�K�MIK'/�MP_ F @G> n §!azU^RGRB>,RGRB>,R �^� MIK -c>,Z�AeMIUQKNRÒbQK]s�OQ>,@kS2[NMP_^[!Z F @kOWbWA F @B>,R
bWA�M¥AeR�>,K]s*azU^MIKfA,t]¡�[N>,@B>�bQR�Ae[]>�Z F @BOQ>-MPK /�MI_ F @G> n b�Z,HP>�bQ@BHPS/[cbQR�Ae[]>�s]>,RGMP@G>.s*RB[cbQaz>Qy

X�[N>�HP>�bQRkAk�}RB� F bQ@G>.R8R F d/RLUQV�Ae[N>�@G>�V�>,@G>.KNZ,>�Z F @kO^>QtzAe[N>�RG[NbQa�>\�}aN@B>,RG>.@BO}MIK]_!bQaNaN@BU��]MPd¤b�|
AeMPU^K�t bQKNs Ae[]>ÁbQaNaN@BU��~MPd¤bWAGMIU^K¦¡�MPAe[]U F A�Z,UQKNRBAG@ebQMPKpAGR�bQ@G>&>.� F bQH�AeU � l Y n t r Y À t bQKNs l Y n t@G>.RGaz>,Z�AeMPOQ>,H¥S^y�X�[N>�RG[NbQa�>\�}aN@B>,RG>.@BO}MIK]_�bQaNa]@GU��~MId/bWAeMPKN_�Z F @BO^> a�UQRGRG>.RGRB>,R nfo s]>,_^@B>,>,R9UQVzV�@G>.>�|
sNU^d�y X�[]>�ÐcKNbQH)@G>,R F HPA�¡?bQRhUQ§]A\bQMPKN>,s bWVØAG>,@!V�U F @�MPAG>,@GbWAeMPU^KNR!UQV�AG[N>�bQ§�U�OQ>©�}sN>.RGZ.@GMI§z>,s
d5>.Ae[]U~s�y?X�[N>�Ðc@BRBA � � aN@BU^§NHP>,d [cbWs � nf� MIKN>.� F bQHIM¥ATS^t³§ F A KNU/>,� F bQHPMPATS�Z,UQKNRBAG@ebQMPKpAGR,t�bQKNs
Ae[]>8@G>.R F H¥AeMPKN_�HP>�bQRkAk�}RB� F bQ@G>.RÒR F dÑ¡?bQRÒ>,� F bWH�AeU r Y qQn � n RG>.Z,U^KNs]R�KN>,>.sN>,s!U^K2b�¾ � l � À��QmQn¡¢U^@GxpRBAebWAeMPU^K�t � o §NMPKNsNMPKN_�MIK]>,� F bQHPMPAeMP>,R � y /cU^@�AG[N>2RG>.Z,U^K]s � Ae[NMP@Gs � M¥Ae>.@ebWAGMIU^K�¡?>�_^UQA � n^n
�k� mfo^� MIKN>.� F bQHIM¥ATShbWKNs n � nf� >,� F bWHIMPATS�Z.U^KNRBAG@ebQMPKfAeR,t�bQKNshAG[N>�HI>,bQRBA��}RG� F bW@G>,R�R F d ¡ÒbQR8KNU�¡
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/�MP_ F @B> n f X�[N>�RB[cbQaz>�aN@B>,RG>.@BO}MIK]_�bQaNaN@BU��]MPd¤b±AeMIUQK � b � bWKNs¤Ae[]>8Z,UQ@G@G>.RGazU^KNsNMPKN_
F KNZ.U^KNRkAe@ebWMIKN>.s�bQaNa]@GU��~MId/bWAeMPU^K � § � y

>,� F bWH"AGU r Y mQ� � r Y À l � � o � o^� RB>,Z,UQKNsNR�KN>,>.sN>,s�t m � mf� §NMIK]sNMIKN_�MPKN>,� F bQHPMPAGMI>,R � y /�MPKcbQHPHPS^t�V�U^@
Ae[]>�V�U F @BAG[ MPAG>,@eb±AeMIUQK ¡?>ÁRBU^HPOQ>,s6b � �ÓaN@GUQ§NHI>.d ¡�M¥Ae[ � q^� MPKN>,� F bWHIMPATS bQKNs n >.� F bQHIM¥ATS
Z,UQKNRBAG@ebQMPKpAGRLbQKNs�_^UQA�AG[N>�OQbWH F > r Y ÀQ� � o RG>.Z,U^K]sNR K]>,>,s]>,s�t m §NMIKNs]MIKN_�MPKN>,� F bQHPMPAGMI>,R � y
� ¸?µ�»<6kº�¹)¼Bµ��Ó·5478 :�·�� ;
X�[N>�d5>.AG[NU}s¤sN>.RGZ,@BMI§z>,s!MPK/Ae[]>8aN@B>.O}MIU F RÒRG>.Z.AeMPU^KNR9S~MP>,HPsNRÒbQK2bQaNaN@BU��~MPd¤bWAG> RBU^H F AeMIUQK/UQV�AG[N>
aN@BU^§NHI>.dÑUQVYRG[cbQaz>©�paN@G>.RG>,@kO}MIKN_ÖHI>,bQRBA��}RG� F bW@G>,R�bWaNaN@GU��~MId/bWAGMIU^K5§fS2azU^HPS}KNU^d5M�bWHcacbQ@ebWd/>�Ae@GMPZ
RGa]HIMIK]>�Z F @BO^>.R,y-X�[N>�sN>,RBMI@B>,sÁRG[cbWa�>�UWV9AG[N>�bQa]aN@GU��~MId/bQKfA�MPR�RGaz>,Z.MPÐc>.sÁ¡�M¥Ae[�AG[N>�[N>.HIa&UQV9b
@G>�V�>,@B>,KNZ.>�Z F @BO^>Wt�¡�[NMPZ\[�MIR�AG[N>,K F RG>,shMIK�U^@GsN>.@LAGU/_Q>,KN>.@ebWAG>�bQKhbQaNaN@BU^aN@GMIbWAe>)RB>.A UQV�HIMPKN>�bW@
R F~£ Z.MI>.KpA Z,UQKNRBAG@ebQMPKpAGR�>,KNR F @GMPKN_ÖAe[N>)Z,UQKpOQ>��~MPATS�UQVYAe[]>-bWaNaN@GU��~MId/bWAGMIKN_�Z F @BOQ>Qy

Ù RGHPMI_^[fA�d5U~s]MPÐcZ,bWAeMPU^K¤UQVYAe[]>�Z,U^KNs]MPAeMPU^KNRÒUQ§]A\bQMPKN>,s!V�@BU^d ² >,d5d/b � Z,U F HPs!_ F bQ@GbQKfAe>.>Qt
Ae[NbWA)Ae[N>ÖZ F @BOWbWA F @G>5UQV¢AG[N>/bQaNaN@BU��~MPd¤bWAGMIKN_¤RGaNHPMIKN>ÖZ F @BO^>5MIR)KNUQKN�,>.@GU*bWA-bQHIH�MPKNKN>.@�a�U^MPKfAeR
UQV-Ae[N>ÁRGa]HIMIK]>�RB>,_^d5>,KfAGR,t)bQKNs�Ae[NbWA�Ae[N>ÁÐc@GRkAhs]>,@GM¥OWbWAeM¥O^>Áa�UQRGRG>.RGRB>,R�b Z,>.@BAebQMIK6d/MPKNMId/bQH
d/bQ_^KNM¥A F sN>Wy�X�[NMPR�¡¢U F HPs�§�>�bQZ\[NMP>.OQ>,sh§fS�MPKpAG@GU}s F Z.MIKN_ÖbQs]sNMPAGMIU^KcbWH�Z.U^KNRBAG@ebQMPKfAeR
O
�
� �� e �� � K ` \ � G Q ��d D3� KZYZYZY�K > U oQ� K bQKNs O

�
� �� U �� � K ` a � G Q �Cd D3� KZYZY Y�K > U5� � K � nfÀ^�

� MPK!Ae[N>)Z�bWRG>)UQV�a�U^RBMPAGMPO^>�Z F @BOWbWA F @G> � @G>,RBa�>.Z.AGMPO^>.HPSQt³¡�[]>,@G> � ' � MIR�b�RGd/bQHIH�Z,U^K]RBA\bWKpA,y
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X�[N>!_^>.KN>,@GbWAe>.s MPKN>,� F bWHIMPATS�bQK]s >.� F bQHIM¥ATSÃZ.U^KNRkAe@ebWMIKfAeR�bWKNs bQHIRBU�Ae[N>¤_^@ebQs]MI>,KfA�UWVLAG[N>

U^§ v >.Z.AGMPO^>/V F KNZ.AGMIU^K � npo^� azU^RGRB>,RGRÖb*§cbQKNs RkAe@ F Z.A F @G>2¡�[NMPZ\[�MIR�KNUQA�>��~aNHIUQMPAe>.s MIK�U F @-MId�|
aNHP>,d5>,KfA\bWAGMIU^K*S^>.A,y�J RBMIKN_2AG[NMIR8RGacbQ@BRGM¥ATS&d/MP_^[fA�HP>�bQs�AGU�b�d5U^@B>�> £ Z,MP>,KfA�bQaNa]@GU��~MId/bWAeMPU^K
RGZ\[]>,d5>Qy

Ù8R9a�UQMIKfAe>.s/U F A¢§fS5U^KN>�UQV�Ae[N>L@G>�V�>,@B>,>,R.tNb)a�UQRGRGMP§NHI>�d5U}sNMPÐcZ,bWAeMPU^K�UQV�Ae[N>LRGZ\[N>.d/>LZ,U F HIs
Z,UQd/a F Ae>!bhRB>,� F >.KNZ,>�UQV bQaNaN@BU��]MPd¤b±AeMIK]_*Z F @BOQ>,RÖ§fS�bQscbWa]AeM¥O^>,H¥S bWsNsNMIK]_�xpKNUQAeR.t"RBA\bW@BAeMPKN_
V�@GUQdÓAG[N>)x}K]UQAeR�UQVYAe[]>�@G>.V�>.@G>.KNZ,>�Z F @kO^>Wt F KfAeMIH�Ae[N>)bQa]aN@GU��~MId/bWAeMPU^K2MPR�bQR�_^U}U~s�bWR�sN>,RBMI@G>.s�y
Ô8V�Z.U F @GRB> AG[NMIR�¡¢U F HIs/@G>.� F MI@G> bQK/bQaNaN@BU^aN@BM�bWAG>L@B>.ÐcK]>,d5>,KfAÒRkAe@eb±Ae>,_WS�V�U^@�Ae[N>LxpKNUQA9O^>,Z�AeU^@BR,y
J RBMIKN_-Ae[NMPR?MIs]>�b-d/b�S5HI>�bWs¤AeU�d5U^@B>8bQa]aN@GU^a]@GM�b±Ae>8xpKNUWAÒRG>.� F >,KNZ.>,R�V�U^@"Ae[N>�bWaNaN@GU��~MId/bWAGMIU^K�y
¾ U�¡¢>.OQ>,@,t}MPA�¡?U F HIs�@B>,R F HPA�MPKÖb�[NMI_^[]>,@�K F d�§z>,@�UQV � �ÁaN@BU^§NHI>.d/R�¡�[NMIZ\[ÖKN>.>,s�AeU�§z>ÒRGUQHPO^>.s�y
ÆTK!bQs]sNMPAGMIU^K�t}bQsNbQa]AeMPKN_-AG[N>�HPMIKN>,bQ@GMP�,>,s5Z,UQKNRBAG@ebQMPKpAGRÒRGMPd F H¥A\bQKN>.U F RBHPSÖ@G>.RBAG@GMIZ�AeR9Ae[N>�RB[cbQaz>8UQV
Ae[]>¤bQa]aN@GU��~MId/bQKfA-bQR�AG[N>ÖV�>�bQRBMI§NHP>5@B>,_^MPU^KNR�V�U^@�Ae[]>5Ðc@BRBA-sN>,@BMPOWbWAGMPO^>.R-d/b�S&_^>�A�RBd¤bQHPHI>.@�MIK
>�bWZ\[*RkAe>,aEy i U5M¥A�d5MI_^[fA�§z>�§�>�AGAG>,@�AeUÖRBAebQ@BA�¡�M¥Ae[!Ae[]>�V F HIH�RB>.A�UQV�xpKNUQAGR,tc§z>,Z�b F RG>)Ae[N>.K�AG[N>
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