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1 PSTY^Qm.mbeOPSuvMZP\ekMZN;uv^�b����� ���  �*���F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � ��!
����� � >h_STYPS^Q_ 2 cdabekMZN*P RUj3W;ufeOPiafc}MZNQP �qWQ_\rVTV[*P uf^`^Qabe X � � � �b���i� �F� � �F� �F� � � 
����?��� >h_STYPS^Q_ 2 cdabekMZN*P RUj3W;ufeOPiafc}MZNQP�8;eURUM#_Sa X sIab^QP\^3MS� � � �b� �i� �F� � �F� �F� � � 
������ � >h_STYPS^Q_ 2 cdabe}TV^Q[*TV_ u MZabe cdWQ^Q_ MZTVaf^ afc;MZN*P u 1 RUabrVW*MOP�{vufrVW*P�afc;MONQP 8;eURUMq_\a X sIab^QP\^�M

1 PSTY^Qm.mbeOPSuvMZP\ekMZN;uv^�b����� ��� $b���F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � � 
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�*�� � uvrVWQP\R.MON;uvM � _Suf^�MZu /fP][QPSsIPS^*[QTV^Qm�ab^�MONQP]RUMyuveUMZTY^Qm)s abTY^�M ��� � � � �������-�
� � � �G�
	 
 � �huv^Q[�ab^�� �kMONQP&eOuvMZTYa�avc MZNQP&sQeOa 1 u 1 TYrVTYM 2 afc _yNQanabRUTV^Qm � ���� �kMOa�MZN*P
s*eOa 1 u 1 TVrYTYM 2 afc _yN*a�abRUTV^Qm �������.ufR6MZNQP)^QP ��M&RUMZuvMZPv� | NQP){vufrYWQPSR`afc � ufeOP cdabe
� � K�b��� �F� � �F� �i�F� �F� � �F� �F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � � 

�*� � � uvrVWQP\R MZNQuvM � _ uf^�MZu /fP�[QPSsIPS^Q[*TV^Qm af^ MZNQP�RUMyuveUMZTY^Qm sIabTY^3M�uf^Q[ ab^��?�nMONQP eZu MZTVa
avc MONQPBsQeOa 1 u 1 TVrYTYM 2 afc _yNQa�afROTV^*m������� �bMZaiMZN*P#s*eOa 1 u 1 TVrYTYM 2 afc _yNQa�afROTV^*m��������8ufRqMZN*P
^*P �nM#RUMyu MZPf� � � �F� �i�F� �F� � �F� �F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � ��

�*��� | N*P#TY^�MZPSew{vufrVRpcdafe � �bcdabe � � K�b��MOa�� � �b�f� uf^Q[ cdabeD{vufeOTYabWQRD[*TVRUMZuf^Q_\PSR��DcdeOa X
� b��� �F� �F� � �F� �i�F� �F� � �F� �F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � �b�

�*��� | N*Pkr ufmfRDuvM g N*TV_yN MZN*PBufW*MZan_SafeOeOP\r uvMOTVab^*R}uveOPk_\rVabRUP�MZa �\PSeOa*�fMZNQPBuvW*MZan_SabeUeOP\r uvMOTVab^
MOT X Pf��� �3uf^Q[ MONQP�MZT X P s P\eqTYMOPSeZu MZTVaf^ �
� �fcdabepP uf_yN._Sa X 1 TV^QuvMZTYab^ afc���uf^Q[.rVP\^QmfMON
uv^Q[`s abRUTYMOTVab^QTY^Qm afc=MZN*P TY^�MZPSew{vufr ufeOafWQ^Q[ � ��� �F� �F� � �F� �F�i� �F� � �F� �F� � ���

�*� � | N*P sIPSeUcdafe X uf^Q_SP afc <buv_Sa 1 TVuf^]a?{fPSeUeOPSrVu �*uvMZTYab^ uvR�ufRUROP\ROROP\[ 132 MONQP sQeUa�[*WQ_\M�afc
� �fMZN*PBufW*MZan_SafeOeOP\r uvMOTVab^iMZT X Pv�buf^*[��F�vMZNQPB�ko z MOT X P�sIPSeDT MZP\eZuvMOTVab^ � | NQP eUPSRUWQrYMOR
u 1 aK{bP�ufeOP#cdabe ufrVr�_Sa X 1 TV^QuvMZTYab^QR�afc �/uf^*[�rVP\^QmfMZN'afc8TY^3MOPSew{fuvr uf^*[�s afROTYMOTVab^.afc �
g T MZN`eOP\ROsIPS_ M�MOa � b�'�F� �F� � �F� �F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� � � �

�*��� | N*PhsIPSewcdabe X uf^Q_\P.ufR ufRORUPSRUROPS[ 132 MZNQP.r uvm`uvM g NQTV_yN�ufW*MOa�_\abeOeUPSrVuvMZTYab^QR uveOPh��� �
X WQrYMOTVsQrYTVPS[ 1�2 MZNQPF�ko z MZT X P sIPSeBTYMOPSeOuvMZTYab^ ��� �q� �F� � �F� �F�i� �F� � �F� �F� � ���

�*� � � uveOT u 1 TVrYTYM 2 cdabe MZNQP6sIPSewcdabe X uf^Q_\P�afc �"! cdabe � � ���b���$#&% � � �y�b�f� uf^Q[�� �
� ��� ��!�!#� � ������!$��� � �.| NQP �`P �nMZeZu`eOW*^QR uveOPhROW XhX uveOT��\PS[ 1�2('�)+* �=r ufm]uvM g NQTY_yN
MONQP#ufW*MOa�_\abeOeUPSr u MZTVaf^QRDufs*s PSufeDMZa 1 P �\PSeUaQ�+� ��MZNQP#ufW�MZan_SabeUeOPSrVuvMZTYab^ MOT X Pf�,� ��MZT X P
sIPSe T MZP\eZuvMOTVab^ �-�/.(� �8sIPSeUcdafe X uf^Q_SPv� '�)+* �10 
 .(� �8sIPSewcdabe X uf^Q_\P.ufRiufRORUPSRUROPS[ 132
X WQrYMOTVsQr 2 TY^QmFMONQP �dcdeOuf_\MOTVab^;uvr/� rVufm.uvM g NQTY_yN&MONQP ufW*MZan_SafeOeOP\r uvMOTVab^ TVRB��� ���I�F� �F� � �$�
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�*��� � uveOT u 1 TVrYTYM 2 cdabe MZNQPhsIPSeUcdafe X uf^Q_SP.afc � ! cdabe���� �v�b�*��#&% � ?��y�f�b�&uv^Q[ � �
� ��� ��! �f�� ������!#� � � �.| NQP �`P �nMZeZu`eOW*^QR uveOPhROW XhX uveOT��\PS[ 1�2('�)+* �=r ufm]uvM g NQTY_yN
MONQP#ufW*MOa�_\abeOeUPSr u MZTVaf^QRDufs*s PSufeDMZa 1 P �\PSeUaQ�+� ��MZNQP#ufW�MZan_SabeUeOPSrVuvMZTYab^ MOT X Pf�,� ��MZT X P
sIPSe T MZP\eZuvMOTVab^ �-�/.(� �8sIPSeUcdafe X uf^Q_SPv� '�)+* �10 
 .(� �8sIPSewcdabe X uf^Q_\P.ufRiufRORUPSRUROPS[ 132
X WQrYMOTVsQr 2 TY^QmFMONQP �dcdeOuf_\MOTVab^;uvr/� rVufm.uvM g NQTY_yN&MONQP ufW*MZan_SafeOeOP\r uvMOTVab^ TVRB��� ��� � �F� � �$�

�*��! � TY{bP�P �nMZeOui_yNQufTV^QR�%bsIPSeUcdafe X uf^Q_SP avc mfrVa 1 uvr . P MZeUabs afrVTVR=MZa ufRUROPSRURqMZNQPk{vufeUT u 1 TYrVT M 2
avc*MZN*P sIPSewcdabe X uf^Q_\Pf�}o}PSewcdabe X uf^Q_\P TYR X PSufROWQeUPS[ 132 � . �F�?MZN*P sQeUa�[*WQ_\M 1 P M g P\PS^
MONQP�ufW*MZan_SafeOeOP\r uvMOTVab^ MOT X PBuf^Q[.MZNQPBMZT X PBsIPSe�TYMOPSeOuvMZTYab^ �3uf^Q[ 1�2 MZNQP �dcdeOuf_\MOTVab^;uvr/�
rVufm.uvM g NQTY_yN]MONQP ufW*MOa�_\abeOeUPSr u MZTVaf^�TVRB��� � X WQrYMOTVsQrYTVP\[ 1�2 MZN*PiMOT X P s P\e TYMOPSeZu MZTVaf^ � ���

�*��K� � TY{bP P �nMZeZu._yN;ufTY^QR %*s P\eUcdabe X uf^*_SP afc}rVan_ ufr . P\MOeOabsIabrYTVR�MOa'uvROROP\ROR#MZNQP {vufeUT u 1 TYrVT M 2
avc*MZN*P sIPSewcdabe X uf^Q_\Pf�}o}PSewcdabe X uf^Q_\P TYR X PSufROWQeUPS[ 132 � . �F�?MZN*P sQeUa�[*WQ_\M 1 P M g P\PS^
MONQP�ufW*MZan_SafeOeOP\r uvMOTVab^ MOT X PBuf^Q[.MZNQPBMZT X PBsIPSe�TYMOPSeOuvMZTYab^ �3uf^Q[ 1�2 MZNQP �dcdeOuf_\MOTVab^;uvr/�
rVufm.uvM g NQTY_yN]MONQP ufW*MOa�_\abeOeUPSr u MZTVaf^�TVRB��� � X WQrYMOTVsQrYTVP\[ 1�2 MZN*PiMOT X P s P\e TYMOPSeZu MZTVaf^ � ���

�n�� | N*P�P\RUMZT X u MZPSR 1 uvROPS['ab^ !f�b� RUMyu MZPSR afcIMZNQP#_SabW*sQrVP\[ _yN;ufTY^QR uf^Q[hMZNQP\TVe�RUMZuf^Q[;ufeU[
P\eOeUabeOR\��ufrVab^*m g TYMZN6MONQPieOPSrVuvMZT {bP P=>'_\TVP\^Q_STYPSRBeOabW*^Q[QPS[]MZa M g a'RUTVmb^QT28;_ uv^3MB[*TVmbT MZRS�  �b�

�n� � ��afeOeOP\r uvMOTVab^*R 1 P M g P\PS^�� � � ���iuf^Q[�� 
�� ��
 �iuf^Q[�ufrVrpMONQP avMZNQP\e _\a X s ab^*PS^�MZRFafc
MONQP t uvWQRORUT uf^]ufsQs*eOa ��T X uvMZTYab^ �=�F� �F� � � � � �F� �F� � �F� �F�i� �F� � �F� �F� �  �b�
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. ufe0/vaK{�_yNQufTV^ . ab^�MZP �kufeOrYa � . � . �%� uvrVmbabeUTYMON X R g P\eOP:8QeORUM ufsQs*rVTVP\[�TY^�RwMyuvMOTVRwMZTV_SufrDsQN 2 ROTY_SR
uf^Q[ g PSeUP�r uvMOPSeiWQRUPS[�TV^�ROs;u MZT uvr RwMyuvMOTVRwMZTV_\R uv^Q[�T X ufmfPheUPSRwMZabeOuvMZTYab^ � � abe MONQP sQufRUM cdP g 2 PSufeOR\�
. � . � X P\MZN*a�[QR8NQuK{fP 1 PSP\^FP ��MOPS^QRUTY{fPSr 2 WQRUPS[FTV^ 3 u 2 P\ROT uv^FTY^*cdPSeUPS^Q_\P�uf^*[FTY^ _\r ufRUROTY_ ufrbRwMyuvMOTVRwMZTV_\R
ufR g P\rVr �
t T 1*1 R ROu X sQrVTY^Qm uf^Q[�RUT X sQrVPkcdabe X R afc MONQP . P\MOeOabsIabrVTYR ufrVmbafeOTYMON X MOPS^Q['MZa s*eOan[QWQ_SP�uF_yN;uvTV^

MZN;uvM X aK{bP\R=TY^ eZuf^*[Qa X$g ufr /�c ufRUNQTVab^ �=| N*PSeOP cdabeOPqMONQPq_yN;ufTY^ ^*PSPS[*R	� 
 RwMZP\sQR=MOa X aK{fPDMZa#u s abTY^�M
�
RUMZP\sQRqu g u 2 � � abe 3 u 2 P\ROT uv^ TV^*cdP\eOP\^Q_SP sQeOa 1 rVP X R=afcQNQTYmbN [*T X PS^QRUTVab^QR\� cdafe g NQTY_yN MZN*P _\a X sIab^QP\^�MZR
ufeOP WQRUW;ufrYr 2 NQTVmfNQr 2 1 [*PSsIPS^Q[QP\^�M � MZN*P [QTVRwMyuf^Q_\P MZNQP _yNQufTV^ X aK{bPSRiTY^ ab^QP RwMZPSs�TYR {bPSe 2 R X ufrYr � ROa
TYM#TVRBT X sIabeUMZuf^�M MZa eUPS[QW*_SPFMONQP ^nW X 1 P\e�avcqRUMOPSsQR#MZNQP _yN;ufTY^%^QP\PS[QR#MZa X aK{bPiMZa uhRwMyuvMOP��)RUMZP\sQR
u g u 2 �'��uv^Q[Qa X g ufr /3R _\abWQrY[ 1 P.ROWQs*sQeOP\ROROP\[/PST MZNQP\e 132 N 2n1 eUTV[ . ab^�MZP'�kufeUrVaQ�8TY^�MZeOan[QWQ_\PS[ 1�2
l W;uf^QPv�  iP\^Q^QP\[ 2 �Io}P\^Q[QrYP\MZaf^%uf^*[%�Ba g P MZN � �!������ �QafekMZNQeUabWQmbN`MZNQP aK{fPSeOeUPSrVu �*uvMZTYab^]MOPS_yNQ^*TVj3WQP
sQeOP\ROPS^�MOPS[ 132 L�[QrYPSe � �!��  � TV^/u sQN 2 RUTV_\R _Sab^�MZP �nM �)L�[QrYPSe % R aK{bP\eOeUPSr u?�Qu MZTVaf^�TVR uvsQsQrVTY_ u 1 rVP.MZa
[QTVRwMZeOT 1 W*MOTVab^QR g NQabROPicdWQrYr21 _\ab^Q[QT MZTYab^;ufr�[QTYRUMZeUT 1 W�MZTVaf^QR ufeUP t ufW*ROROTVuf^ �
x3Myuf^Q[QufeO[ aK{bPSeUeOP\r u �*uvMOTVab^ ROWQs*sQeOP\ROROP\R/eZuv^Q[Qa X g ufr /nR�cdabe t ufWQRUROT uv^ [QTYRUMOeOT 1 W*MZTYab^QR g T MZN

NQTVmbN*r 2 s abRUTYMOTY{bP\r 2 1 _\abeOeUPSrVuvMZP\[ _Sa X s af^QPS^�MZR\� 1 W*M�c ufTVrYR}MOaF[QaiRUa cdabeqN*TVmbNQr 2 ^*PSm�uvMOTY{fPSr 2 1 _SabeUeOPSrVuvMZP\[





���������
	�����������
����������������� �

_Sa X s af^QPS^�MZR\� xnMyuf^*[;ufeO[]aK{bP\eOeOP\r u �*uvMOTVab^]ufs*sQrVTYPS[�MZa t ufWQRUROT uv^][*TVRUMOeOT 1 W*MZTYab^ g TYMON`NQTVmbN*r 2
^QPSm�u MZTY{fPSr 2 1 _SabeUeOP\r uvMOPS[)_Sa X s af^QPS^�MZR g TYMON � �=MONQP'aK{fPSeOeUPSrVu �*uvMZTYab^�sQufeZu X P\MOPSe\�}RUP\M _\rVabRUP MZa � 
sQeOan[QWQ_\PSRBu _yN;uvTV^ MON;uvM N;uvR u _STYeO_\WQr ufe X a?{fP X PS^�M � 3 PS_ uvWQROP MONQP _yN;ufTY^ X aK{fPSR u R X uvrVr u X afWQ^�M
TV^�ab^*P RUMOPSs � uf^Q[ X abeOP\a?{fPSe X aK{bP\R6^QP ufeUr 2 TV^�u/_STVeU_SrYPf�kMZN*P _yN;ufTY^�P ��sQrVafeOPSR'MZNQP RwMyuvMOP ROs;uv_SP
{bPSe 2 RUrVa g r 2 uv^Q[ TV^*P�>h_STYPS^�MZr 2 �B| NQP ufrYmbabeUTYMZN X g P TV^�MZeUa�[*WQ_SPv� RUabrY{fPSR�MONQTVR�sQeOa 1 rVP X"132 WQsI[;uvM 1
TV^Qmh_Sa X sIab^QPS^�MOR�TV^&u'eOuf^Q[Qa X afeO[QP\e 1�2 u'eOuf^Q[Qa X RUPSj3WQP\^Q_SP MON;uvM�TVR#eOPSsIP u MZPS[%ROP\{fPSeOufr}MOT X PSRS�
_ ufWQRUTV^Qm MONQP6_yN;ufTY^/MZa X aK{bP�TY^ u _Sab^QRUTVRwMZPS^�M.[QTYeOP\_\MZTYab^ � l T27 P\eOPS^�M eOuf^Q[Qa X RUPSj3WQPS^*_SPSR'_ ufW*ROP
MZNQPi_yN;ufTY^]MOa X aK{bPiTY^][*T 7 PSeOP\^�M�[*TVeOP\_\MOTVab^QR\�*MZN*PSeOP 1�2 ufrVrYa g TY^Qm MONQPi_yN;ufTV^`MZa.P=>'_\TVP\^3MOr 2 P ��sQrVabeUP
MZNQPFRUMyu MZP RUs;uf_\Pf�#| NQP ufrYmbabeUTYMZN X TVR#sQeOP\ROP\^3MOPS[ TY^ ��N;ufs�MZPSe �*� ufrVab^*m g T MZN uhROT X WQr u MZTVaf^]RwMZWQ[ 2
cdabe t ufWQRUROT uv^ [QTVRwMZeUT 1 W*MOTVab^*R�afc�[QT27 P\eOP\^3M [QT X PS^QRUTVab^*R uf^Q[ _\aK{fuveOT uv^Q_SP X uvMOeOTY_SPSR g TYMON [QT 7 PSeUPS^�M
_SabeUeOPSrVuvMZTYab^ X ufmb^QT MZWQ[QP\RS�
�p�nMZP\^QROTYab^QRDavc�RUMyuv^Q[;ufeU[ aK{bPSeUeOP\r u �*uvMOTVab^ �fufsQsQrYTV_Su 1 rVPqMOa u g TY[QPSe=_SrVufROR}afc�[QTVRwMZeUT 1 W*MOTVab^*RS� g P\eOP

TV^�{bP\RUMZTYm�uvMOPS[ 1�2 3 eUa g ^)uf^*[�"�an_yN"� �!������ � t eUPSPS^�uv^Q[ ��uf^!� �!�!���� � uf^*[ � an[Qabe uf^Q[�<buf^QRUPS^
� �!�!#� � ��L�rVrDMONQPSRUP�aK{bPSeUeOP\r u �*uvMOTVab^�M 2 s P X P MZNQan[QR N;u {bP6u]_Sa XhX af^�ufs*sQeOa�uv_yN � MZN*P 2 sQeOafs abRUP
u ^QP g RUMZuvMZP 1 uvROPS[ ab^�MONQP6aK{bPSeUeOP\r u �*uvMOTVab^�M 2 sIP`WQs [QuvMZP6uv^Q[�MZNQP6^QP g RwMyuvMOP6TVR uf_S_\PSs*MOPS[ abe
eOP �UP\_\MOPS[ 132 _SeUTYMZP\eOTVu ROT X TVrVufe MZa MONQP6ab^QP6WQRUPS[ TV^ . P MZeUabs afrVTVR ufrVmfabeOT MZN X � �D{bPS^�u X an[QP\eZuvMOP
eOP �UP\_\MOTVab^�eZu MZP X TYmbN�M sQeUP\{fPS^�M MONQP._yN;ufTV^ cdeUa X X aK{�TY^Qm`ufrYab^Qm�MZN*PhrYPS^QmvMZN�afc MZNQP.[QTYRUMZeUT 1 W�MZTVaf^
cdabeiu]RUW 1 RwMyuf^�MZTVufr�s P\eOTYa�[�afc MZT X Pv� �#P ufr � �!�!���� uf^Q[ ��P uvr � �f�b�$� ��sQeOP\ROP\^3MOR M g a&RUabrVW*MOTVab^*R MZa
MZNQTYR#s*eOa 1 rYP X �Qab^QP _ uvrVrVP\[`abeO[QP\eOP\[%aK{bP\eOeOP\r u �*uvMOTVab^]uf^*[&MZN*PFafMONQPSeBaK{bP\eOeUPSr u?�*P\[%RUrVTV_\PiRZu X sQrVTY^QmQ�
� afe}MZN*P 8;eORwM X P MZNQan[ MONQP uf_\_SPSs�Myuf^Q_\P! veUP �UP\_\MZTYab^.RUMOPSs.TVR}^QafMqsQeUPSRUPS^�M uf^Q[ cdabe}MZNQPkrVuvMOMOPSe X P MZNQan[
MZNQP'eOP �UP\_\MOTVab^/eOuvMZP'_ uf^ 1 P X uf[*Ph{fPSe 2 R X ufrVrG�6| NQPSeUP\cdabeUP 1 afMZN X P MZNQan[QR uvrVrVa g MZNQP�_yNQufTV^)MZa
X aK{bP'cdabe u%rYab^Qm]MZT X PhTV^�MONQP�RZu X P'[QTVeUPS_\MOTVab^ �%| NQP\ROP X P\MZN*a�[QR X TYmbN�M sIabROP _Sa X sQW*MZuvMZTYab^;ufr
[QT >h_SW*rYMZTYPSR#"*MZNQP\eOP cdabeOPiafMONQPSeBaK{bP\eOeOP\r u �*uvMOTVab^6M 2 sIP X P\MONQan[QRB_ uf^`RUMOTVrYr 1 P [*P\{bP\rVabsIPS[ �

5 ^6��N;ufs*MOPSe � g P s*eOabsIabROP�uf^6ufrYmbabeUTYMZN X �fMON;uvM g P _SufrVr%$ � � �'& ���'( �*) ����� ��+ �-, � �����*( ��MZN;u MkROW*s�1
sQeOP\ROROP\RBeZuf^Q[*a X g ufr /nR cdabe�[QTYRUMOeOT 1 W*MZTYab^QR g TYMZN6N*TVmbNQr 2 s afROTYMOTY{fPSr 2 1 _SabeUeOPSrVuvMZP\[ _\a X sIab^QP\^�MZRkP {bPS^
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cdabeF^*ab^�1 t ufWQRUROTVuf^�[QTYRUMOeOT 1 W*MZTYab^QRS�`| NQTYR TYR uf_yNQTYP\{fPS[ 1�2 mbPS^QP\eZuvMOTV^Qm �	RUMyu MZPSR WQROTY^Qm RUMZuf^Q[;uveO[
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P �*u X sQrVPv�QTV^6MZN*P [*TVRO_\eOP MZPi_ ufRUP g N*PS^ ��� � 
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| NQP . P\MZeUabsIabrVTYRqWQs [QuvMZP MZN*PSeOP cdabeOP#rVPSu {bPSR�MZN*P#[*TVRUMOeOT 1 W*MZTYab^ � TV^�{vufeOTVuf^�M �p| N*P�P\eOmban[QTV_\TYM 2 afc MONQP
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 T cpT M TVRBu.sIabTV^�M g T MZN]NQTVmbN*PSe [QP\^QROT M 2 uf^Q[ g TYMON]s*eOa 1 u 1 TVrYTYM 2 � ��� � � � � ����� �kafMONQPSe g TVRUPf�

5 c � TVRkMZN*P �UabTY^�M [QTVRwMZeUT 1 W*MOTVab^6avc � � ���$
 �.� � � � ��� � �;TY^QRUMOP uf[]afc}WQs [QuvMZTY^Qm MZNQP g NQabrYP � � � g P
_ uf^'WQs [QuvMZPBab^QP#_Sa X sIab^QP\^3M uvM u MZT X PBuvM�PSuf_yN�T MZPSeOuvMZTYab^ �px�WQsQsIabRUP�uvM�MOT X P % ��#_Sa X sIab^QPS^�M #
TVR WQs [QuvMZP\[�WQROTY^Qm uFsQeOabsIabROufr & ! ��� �! � ��� � ! � � � � � ! � � g NQP\eOP � � � � ! � ����� � 
 � � � � � ��� � ! �!
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 � ��� � �-� �D| NQP
uf_S_\PSs*MZuf^Q_SP sQeUa 1 u 1 TYrVT M 2 cdabekMONQPisQeOafs abRUPS[`{vufrVWQP TYR��

� �3/ 4 � / � � " ��� ����
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g NQP\eOP � ����� � ! � � � � � ! �pTVRDMZN*P [QTVRwMZeOT 1 W*MOTVab^ afcIMZN*P # ��� _\a X s ab^*PS^�M�afc�� mbTY{fPS^hufrVr�MZNQP afMONQPSe�eUP X ufTV^�1
TV^Qm'_Sa X s af^QPS^�MZR\� | NQP eUP X ufTV^QTY^Qm._Sa X sIab^QPS^�MOR ufeOPF^QafM _yNQuf^QmbP\[�uvM�MOT X P % � 5 M _ uf^ 1 P PSufROTYr 2
_yNQPS_ /vPS[ MZNQuvM�MONQPiROTY^QmbrVP 1 _\a X sIab^QP\^�M . P\MOeOabsIabrVTYR 1 ��ufRwMZTV^*mbRBufrVmfabeOT MZN X rVPSuK{fPSRBMZNQP [QTYRUMZeUT 1 W�MZTVaf^
� TY^�{fuveOT uv^3MS�
| N*P&sQeUabsIabRZufr [*TVRUMOeOT 1 W*MZTYab^/_Suf^ 1 Pf� cdabe P �*u X sQrYPf� u t ufWQRUROT uv^ [*TVRUMOeOT 1 W*MZTYab^�_SP\^�MZPSeUPS[+uvM
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L s*eOabsIabRZuvr#avc�MZN*TVR cdabe X mbTY{fPSRheOTVRUP6MZa�u)RUs P\_ST uvr#_SufROP]afc�MZNQP . P\MOeOabsIabrYTVR.ufrYmbabeOT MZN X _ uvrVrVP\[
eZuf^Q[*a X 1 g uvr;/ . P\MOeOabsIabrVTYRS�
| N*P 1 PSRUM�_yNQabTY_SPicdabe MZNQP sQeUabs afRZufr [QP\s P\^Q[QR�af^]MONQPFP\j3WQTVrYT 1 eUTVW X [QTVRwMZeOT 1 W*MOTVab^ � ���#a 1 PSewMZR\�

t P\r X uf^`uf^Q[ t TYr;/3R �  !�! ���kuf^*[ t PSr X uf^ �;�#a 1 P\eUMZR#uf^*[ t TVr /nR � �!�!� 1 ��sQeOaK{nTV[*P RUa X PiMONQPSafeOP\M 1
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sQeOa 1 rVP X RS� 5 ^ mbP\^QPSeOufr ��MZN*P�sQeUabs afRZufr�RUMOPSs�RUNQabWQrY[ 1 P�R X uvrVr;PS^*abWQmbN MOaFNQuK{fP uFeUP ufRUab^;u 1 r 2 NQTYmbN
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x�WQsQsIabROP � TYRhMONQP!�UafTV^�Mh[QTVRwMZeOT 1 W*MOTVab^�cdabe � � ���$
 � �.� � � � � � ��"�P X u 2 ^*afM�u 1 rVP6MZa�RZu X sQrYP
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 cdeOa X MZN*P _\ab^Q[QT MZTYab^;ufr [QTVRwMZeOT 1 W*MOTVab^ � ���$
 � ��� � 
 � � � � � ��� � � �
t P\^QPSeOuvMZP���� � 
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 cdeOa X MZN*P _\ab^Q[QT MZTYab^;ufr [QTVRwMZeOT 1 W*MOTVab^ � ��� 
 � ��� � 
 � 
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t P\^QPSeOuvMZP���� � 
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t P\^QPSeOuvMZP���� � 
 � �+cdeUa X MONQPi_Sab^*[QTYMOTVab^;uvr [QTYRUMZeUT 1 W�MZTVaf^ � ��� � � ��� � 
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��afMOTV_SP`MZNQuvM'MONQP%W*s [;u MZP%avc _Sa X sIab^QPS^�M # TYR'[Qaf^QP 1�2 WQROTY^Qm�MONQP%^*P g {vufrVW*P]cdabehsQeUP\{nTVabW*ROr 2
WQs [QuvMZP\[&_\a X sIab^QP\^�M # � f�
| N*PSROP MOeZuf^QRUTYMOTVab^QR g TVrYrnrYP u {bPkMONQPk[QTYRUMOeOT 1 W*MZTYab^ � TY^3{vufeUT uf^�M}TYc�PSuf_yN.RUMZP\s.afc;MZNQPku 1 aK{fPkMZeZuv^QROT 1

MZTVaf^ rVP u {fPSR � TY^�{fuveOT uv^3MS�}LkM�RwMZP\s #O�3uvrVr � � � � 8� # ufeOPBWQ^*_yN;uf^QmbP\[ �3ROaiMZNQP X ufeOmfTV^;ufrn[QTYRUMZeUT 1 W�MZTVaf^
cdabeFMONQPSRUP�_Sa X sIab^QPS^�MOR [QanPSR ^*afM _yN;uv^QmbP6uf^*[�� ! TYRFmfPS^QP\eZuvMOPS[/cdeOa X MONQP�[QP\ROTYeOPS[�_\ab^Q[QT MZTYab^;ufr
[QTVRwMZeOT 1 W*MOTVab^ �F| NQPSeUP\cdabeUP'T c�MZNQP.[QTYRUMZeUT 1 W�MZTVaf^ afc � � TVR � � MONQP �UabTV^�Mi[QTYRUMZeUT 1 W�MZTVaf^ afc � � � 
 �8MZNQuvM
TVR�MONQP sQeOan[QWQ_ Miafc MZNQP X ufeOmfTV^;ufr [QTYRUMOeOT 1 W*MZTYab^ afc � � ��� 8� #Buf^Q[ MZN*P _Sab^Q[*TYMZTYab^;ufr=[QTYRUMZeUT 1 W�MZTVaf^
afc � ! mbTY{fPS^�MONQP�afMONQPSe _\a X s ab^*PS^�MZR\�D[QanPSR ^QavM _yN;uf^*mbPf� L�rYMZN*abWQmbN�MONQP'MOeZuf^*ROTYMOTVab^*R rVPSu {bP MONQP
[QTVRwMZeOT 1 W*MOTVab^ TY^�{fuveOT uv^3MS�fMZN*PSeOPBTYRD^QaimbW;ufeOuf^�MZP\PBMON;uvMDMONQPBeOP\ROWQr MZTV^*m _yN;ufTV^.TYRDPSeUmba�[*TV_f� �qeOmban[QTV_\TYM 2
N;ufR MZa 1 P P\RUMZu 1 rVTYRONQP\[]cdafe P uf_yN]PSj3WQTYrVT 1 eOTVW X [QTYRUMOeOT 1 W*MZTYab^ �
��af^Q[QTYMOTVab^*R=cdabe=TVeUeOP\[QWQ_ST 1 TVrYTYM 2 uf^Q[ ufsIPSeUTVan[QTV_\TYM 2 afc t T 1Q1 R=RZu X sQrYPSe}uf^Q[ MONQPSeUP\cdabeUP�P\eOmban[QTV_\TYM 2



���������
	���� ��� ����� ��� ����������� ��� �
	 � ���
	 � �

g P\eOP TV^�{fPSRUMOTVm�u MZPS[ 1�2 ��u X ab^Qm afMONQPSeURS�3��NQuf^ � �!�!$� � �v�#a 1 P\eUMZRDuf^Q[.o}afrVROaf^ � �!$!$� � �fuf^Q[.�Ba 1 PSeUMOR
uf^Q[%x X T MZN � �!�!$� � �
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sQrVTY_ uvMOTVab^ � t P\rYc uf^*[`uf^Q[%x X T MZN � �!�!b� �kuvsQsQrVTYPS[ t T 1Q1 R RZu X sQrVTY^Qm MOa X uf^ 2 3 u 2 PSROTVuf^]TV^*cdP\eOPS^*_SP
sQeOa 1 rVP X RS�
| N*P t T 1Q1 RBROu X s*rVPSe _Suf^ 1 P ROPSP\^ ufR#u'RUs P\_STVufr8_ ufRUP afc}MZNQP ROTY^QmbrYP=1 _\a X s ab^*PS^�M . P\MOeOabsIabrYTVR 1

��ufRwMZTV^*mbRiufrVmfabeOT MZN X TV^ g N*TV_yN�MZNQP.sQeUabs afRZufrYR ufeOP MONQP cdWQrVr}_Sab^*[QTYMOTVab^;uvrp[QTYRUMZeUT 1 W�MZTVaf^QR uf^*[)MONQP
uf_S_\PSs*MZuf^Q_SP sQeUa 1 u 1 TYrVT M 2 TYRBufr g u 2 RBab^*Pf�
� abe t uvWQRORUT uf^/MZufeOmbP M [QTYRUMZeUT 1 W�MZTVaf^QRS�}eZuvMOPSR afcB_\ab^�{bPSeUmbPS^*_SP`cdabe t T 1Q1 R RZu X sQrYTV^Qm g P\eOP`PSR 1

Myu 1 rYTVRUNQPS[ 1�2 L X TYM�uf^Q[ t eOPS^Quf^Q[QP\e � �!$!  � �IL X TYM �  !�!  � � uf^Q[ 3 ufeOab^*P uf^Q[ � eOTYmbPSRUROT-� �!$!b� � �
�#a 1 PSewMZR uf^Q[ x*ufN3W � �!�!����pa 1 MZufTV^.P �*uf_ M�eOuvMZP\R�afc _\ab^�{bPSeUmbPS^*_SP�cdabeDMONQP t T 1Q1 RqRZu X sQrYPSeqWQRUPS[hcdabe
t ufW*ROROTVuf^6MyufeUmbP\M#[QTYRUMOeOT 1 W*MZTYab^QRS��| NQP 2 RUMOWQ[QTVP\[]MONQP P�7 PS_\M�afc}_SabeUeOP\r uvMOTVab^6RwMZeOW*_\MZW*eOPf�IWQsI[;uvMOTV^QmQ�
uf^Q[ 1 rVan_ /3TV^Qm RU_yNQP X PSR#ab^`MZNQPi_Saf^3{fPSeUmbPS^Q_\P eOuvMZP\RS�
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t T 1Q1 R�RZu X sQrYTV^Qm uf^Q['ROT X sQrYPkcdabe X R�afc MONQP . P\MZeUabsIabrVTYR uvrVmbabeUTYMON X M 2 sQTY_ ufrYr 2 X aK{bP#TV^'uFeOuf^Q[Qa X
g ufr /���ufRBuvM#P uf_yN]RUMOPSs]MZNQPi[QTYeOPS_ MZTYab^6TV^ g NQTY_yN]MONQPi_yN;ufTV^ X aK{bPSR#TVR eOuf^Q[Qa X T �SPS[ �
t T 1*1 R ROu X s*rVTV^*m�mbP\^QPSeOuvMZP\R�eZuv^Q[Qa X r 2 uvM'P uv_yN�RUMZP\s�u�^QP g RwMyuvMOP&cdeUa X MZNQP _\ab^Q[QT MZTYab^;ufr

[QTVRwMZeOT 1 W*MOTVab^ � � ��� ! ��� � ��� ���" ! � � � abe N*TVmbNQr 2 1 _SafeOeOP\r uvMOPS[�{vufeUT u 1 rYPSR\��MZN*P _\ab^Q[QT MZTYab^;ufr [QTVRwMZeOT 1 W*MOTVab^�TYR
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FRwMZPSs*RFuveOP ^QP\PS[QP\[)MOa X aK{bP MOa]u�s abTY^�M ��RUMOPSsQR u g u 2 � l WQP MZa6MONQP
eZuf^Q[*a X g ufr;/ 1 P\N;u {nTVabWQe\� MZNQP._yN;uvTV^�_Sab^�{fPSeOmfPSR ROrVa g r 2 MOa`MONQP.PSj3WQTYrVT 1 eOTVW X [*TVRUMOeOT 1 W*MZTYab^ � uf^Q[
ab^Q_SPiT MBN;ufRB_Sab^�{fPSeOmfPS[ ��TYM g TYrVr P ��sQrVafeOP MZNQPi[QTYRUMOeOT 1 W*MZTYab^�{bP\e 2 ROrYa g r 2 �
t T 1*1 RBRZu X sQrVTY^Qm TVRBTY^3{vufeUT uf^�M W*^Q[QPSeBMZeOuf^QRUr uvMOTVab^]uf^Q[]RO_SufrVTY^QmQ� 1 W*M#TVRBROP\^QROT MZTY{fP MOa'eUafMyu MZTVaf^

uf^Q[ MZNQP\eOP cdabeOP MONQP sQeOP cdPSeUeOPS[)ROafrVW*MOTVab^ TYR�MZa 8;^*[�u MOeZuf^*RUcdabe X uvMOTVab^&MZN;uvM g TVrVr}[QPS_\abeOeUPSrVuvMZP MONQP
{fuveOT u 1 rVP\RS� 1 W*M cdabe X abRUMiNQTYmbN�1 [QT X PS^QRUTVab^Qufr 3 u 2 PSROTVuf^�s*eOa 1 rYP X MONQTVR TYRi^QafMicdP ufRUT 1 rYPf�hLkM P uf_yN
RUMZP\s&MONQP _yN;uvTV^ X aK{bP\R�uh[QTVRwMyuf^*_SP sQeOabsIabewMZTVaf^;ufr MOa'RUjnWQufeOPFeOanafMBafcpMONQP R X ufrVrYPSRUMBP\TVmbP\^�{fuvrVWQPiafc
MZNQP#{fuveOT uv^Q_SP 1 _SaK{vufeUT uf^Q_\P X uvMOeOT � cdabe g NQTV_yN'MZNQP X ufeUmbTV^Qufr*{vufeOTVuf^Q_\PSR g P\eOP ufrYr;RO_SufrVP\['MZa 1 P�ab^QPv�
|}ahP ��sQrYabeOPiMZNQP RUMZuvMZPiRUs;uf_SP MZNQPi_yN;uvTV^%^*PSPS[*R#MOa X aK{bP TV^`MZNQPirVaf^Qm.[QTVeUPS_\MOTVab^`MZNQuvM#TVRBmbTY{fPS^ 1�2
MZNQPBROj3W;uveOP#eOanafMqafc MZNQPBr uveOmbP\RUMqP\TVmbP\^3{vufrYWQPf� 5 c MONQPB_Sa X s af^QPS^�MZR ufeUPBNQTVmbN*r 2 _SabeUeOPSrVuvMZP\[ � 1 P\_ ufW*ROP
MZNQP RwMZPSshROT �SPBuf^*[ 1 PS_SufWQRUP#avc MONQP eZuf^*[Qa X g ufr / 1 PSN;u {nTVabW*eS� t T 1Q1 RpRZu X sQrVTY^Qm ^QP\PS[QRqMOa sIPSewcdabe X
u r ufeUmbP�^3W X 1 PSeqavc�WQs [QuvMZP\RDMZa X a?{fPkMZa u [*TVRUMZuf^�MqRUMZuvMZPv� t rVa 1 uvr . P MZeUabs afrVTVR}TVR}TV^�{vufeOTVuf^�MDWQ^Q[*PSe
eOafMZuvMZTYab^ ��MONQPSeUP\cdabeUP uheUafMyuvMOTVab^ g TVrVr ^QafMBT X sQeUa?{fP TYMOR s P\eUcdabe X uf^*_SPf�
xnWQsQsQeUPSRORUTV^Qm%eZuf^Q[*a X g ufr;/3Ri_ uf^ 1 Phuf_yN*TVP\{fPS[/P\TYMONQPSe 1�2 MZNQP.aK{bP\eOeUPSr u?�Qu MZTVaf^ X P\MONQa�[*R g P

g TVrVr sQeOP\ROP\^3M�TV^]x�P\_\MOTVab^%�����*� �n�Qabe 1�2 N 2�1 eOTV[ . ab^�MOP �kuveOrVa X P\MONQa�[*RS�
� 2n1 eOTY[ . ab^�MZP'�kufeUrVaQ� TV^�MZeUa�[QW*_SPS[ 1�2 l W;uf^QP P M ufr � �  !�� ��� � WQRUPSR ��u X TVr MZab^*T uf^`[ 2 ^;u X TV_\R

MZaimbPS^*PSeZu MZPBu MZeOu��UPS_ MZabe 2 g NQabRUPBPS^Q[hs afTV^�MqTVRpsQeOabsIabRUPS['ufR�u _ uf^*[QTV[;u MZP RUMZuvMZPv�nuf^Q[ MZNQTYRDRUMZuvMZP TYR
uf_S_\PSs*MOPS[%afe#eUP �UP\_\MZP\[ 1 uvROPS[]ab^`MZNQPi_yN;uv^QmbP TV^6MZafMZufr P\^QPSeUm 2 �IufR TY^`MONQP . P\MOeOabsIabrVTYR ufrYmbabeOT MZN X �
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��u X TVr MZab^QTVuf^h[ 2 ^;u X TV_SR X aK{bP\R TV^�MZN*P ROu X P [QTVeUPS_ MZTVaf^�cdabe X uf^ 2 RUMOPSsQR\�QMZNQP\eOP cdabeOPiROW*sQsQeOP\RORUTV^Qm
eZuf^Q[*a X g ufr /3RS� � 2n1 eUTV[ . ab^�MZP��kufeUrVa/TYR uvsQsQrVTY_ u 1 rVP`MZa/_\ab^�MZTV^3WQafWQR�RUMZuvMZP&{fuveOT u 1 rVP\R g NQafROP
[QPS^QRUTYM 2 N;uvR 8QeORUM [QP\eOT {fu MZTY{fPSR MZNQuvMi_ uf^ 1 PhP=>h_STVP\^�MZr 2 _Sa X sQW*MOPS[ �.| NQP X P MZNQan[�eOP\jnW*TVeOP\R�8;^QP
MZWQ^QTY^Qm`afc�M g a%sQufeZu X P\MOPSeUR�� MZNQPhRUMOPSs�ROT��\P.WQROP\[/TV^ MZN*P'[QTYRO_\eOP\MOT��SuvMZTYab^ afc�MONQP.[ 2 ^;u X TV_\RS�}uf^Q[
MZNQPi^3W X 1 PSeBafc}RUMOPSsQR#afc=MZNQPi[ 2 ^;u X TV_\R MZa.s P\eUcdabe X 1 P\cdabeUP MZNQP uf_\_SPSs�M  veUP �UPS_ M�MOPSRwM �
��{fPSeOeUPSrVu �*uvMZTYab^ �?sQeOP\ROP\^3MOPS[ TY^ MZNQP�^QP ��M}ROP\_\MOTVab^ � TVR uv^QafMZN*PSe X P MZNQan[iafc�ROWQsQs*eOPSRUROTY^Qm�eOuf^Q[Qa X

g ufr /3RS�
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�� �%�%�	��
�
 �
� {fPSeUeOPSrVu �*uvMZTYab^ X P MZNQan[QRBN;u {bP 1 P\PS^&WQROP\[&cdabeBROafrY{nTV^Qm.R 2 RwMZP X avcprYTV^QPSufe PSj3W;uvMOTVab^*R#T MZP\eZuvMOTY{bP\r 2
�� abWQ^*m  ! �� � ��uf^Q[.TV^ sQufeUMOTV_SW*r ufe=cdabe 8;^Q[*TV^Qmi^3W X PSeOTY_ ufr�ROabrYW*MZTYab^QRDavc sQufeUMOT ufr�[QT 7 PSeUPS^�MZTVufr*P\jnWQu�1
MZTVaf^QRS� 5 ^)MZNQTYRF_\ab^�MZP ��MS�pMZN*P X P\MONQa�[�TVR /3^Qa g ^�ufR �UROW*_S_SP\RORUTY{bP6aK{fPSeOeUPSrVu �*uvMZTYab^ � � x � � � � | NQP
8;eORwM . � . ��aK{bP\eOeUPSr u?�Qu MZTVaf^ X P\MONQan[ g ufRBTY^3MOeOan[QWQ_\PS[ 1�2 L�[QrYPSe � �!��  � TV^`u sQN 2 ROTV_\R�_\ab^�MZP ��MS�
"�NQTYM X P\e1� �!��$� �qrVuvMZP\e�RUMZW*[QTVP\[ [QT27 P\eOPS^�M�ufsQsQrYTV_SuvMZTYab^QRqafc a?{fPSeUeOPSrVu �*uvMZTYab^'MOaFs*N 2 RUTV_SR�sQeOa 1 rVP X RS�
L�[QrVP\e % R&aK{fPSeOeUPSrVu �*uvMZTYab^ X P MZNQan[$_Suf^ 1 P�ufsQsQrYTVP\[�MOa�[*TVRUMOeOT 1 W*MZTYab^QR � cdabe g NQTY_yN�ufrYr�cdWQrVr

_Sab^Q[*TYMZTYab^;ufr�[QTVRwMZeOT 1 W*MOTVab^QR\� � ��� ! � � � ��� ���" ! �.uveOP t ufW*ROROTVuf^ � LkM'MOT X P % �� g P%W*s [;u MZP`MZNQP # ���
_Sa X s af^QPS^�Miafc MZNQP {fPS_\MOabe ��� | N*PhavMZNQP\e _\a X s ab^*PS^�MZRiufeUP /fPSs�M 8��*P\[ �.L ^QP g RUMyu MZP ��� � 
 � ! TYR
mbPS^QP\eZuvMOPS[&ufR cdabrVrYa g R��

��� � 
 � ! � � ! �!� ����� � ! � � ! � � 	 !�� �  ��� 
 � � � �n� �$!��

g NQPSeUP �
!
uf^Q[ 	

!
ufeUP�MZNQP6_\ab^Q[QT MZTVaf^;ufr X PSuf^ uf^Q[ RUMZuf^Q[;uveO[ [QP\{nTVuvMZTYab^�afc � ! mfTY{bP\^ ufrVr afMZNQP\e

_Sa X s af^QPS^�MZR�� ��� � ��� ���" ! �-��TVR�u t ufWQRUROT uv^&eOuf^Q[Qa X {vufeUT u 1 rYP g TYMZN X PSuf^ �\PSeUa�uf^Q[&{fuveOT uv^Q_SP ab^QPv�
uf^Q[ ��TVR MONQP.s;ufeZu X P MZPSe�MZN;uvMi_\ab^�MZeUabrVR MONQP.a?{fPSeUeOPSrVu �*uvMZTYab^ � � abe�MZNQPhufrYmbabeOT MZN X MOa]rYP u {bP MONQP
[QTVRwMZeOT 1 W*MOTVab^�TV^�{vufeUT uf^�M � g P ^*PSPS["� �� ��� b� � abe � � �*�-� �n� �$!���TVR t T 1Q1 RiRZu X sQrYTV^Qm*� "�P
TVrVrYWQRUMOeZuvMOPBNQa g L�[QrVP\e % RkaK{bP\eOeOP\r u �*uvMOTVab^ ROWQsQs*eOPSRUROP\R�eOuf^Q[Qa X g ufr;/3R�cdafeku 1 T {vufeOTVuvMZP t uvWQRORUT uf^�TY^
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Adler’s overrelaxation

� TVmbW*eOP������� t T 1Q1 R�ROu X s*rVTV^*m/uf^Q[�L�[QrVP\e % R6a?{fPSeUeOPSrVu �*uvMZTYab^ X P\MZN*a�[�ufs*sQrVTYPS[+MOa u 1 TY{vufeOTVuvMZP
t ufW*ROROTVuf^�[QTYRUMZeUT 1 W�MZTVaf^ g TYMON�_SabeUeOP\r uvMOTVab^"
� ������!$!*��| NQP rVP c M�sQrYafM�RUNQa g R`M g PS^�M 2 t T 1Q1 R
RZu X sQrVTY^QmiTYMOPSeZu MZTVaf^QR�uf^Q[ MONQP#eOTVmfN3M sQrYafM�M g P\^�M 2 TYMOPSeOuvMZTYab^QRqafc8aK{fPSeOeUPSrVu �*uvMZTYab^ g T MZN �&� ��� ��!����
| NQP#MONQTV^hrVTY^QP TVRqMONQP�sQuvMZNha 1 MZufTV^QP\[ u c MZPSe WQsI[;uvMOTV^QmiP uv_yN _Sa X sIab^QP\^3MS�D| NQP#MZNQTY_ / rVTV^*PSR�ufeUP#MONQP
s;uvMZN*R�u c MZPSe PSuf_yN%T MZP\eZuvMOTVab^ �}L�^]TYMOPSeZu MZTVaf^6_Sab^QRUTVRwMZRBafc}WQs [QuvMZTY^Qm.P uf_yN]_Sa X sIab^QPS^�M#ab^Q_\Pf�

� TVmbW*eOP ����b�
| N*P'P=>'_\TVP\^Q_ 2 afc L�[QrYPSe�% R aK{bPSeUeOP\r u �*uvMOTVab^ cdabe u 1 TY{vufeUT uvMOP t uvWQRORUT uf^�[QTYRUMZeUT 1 W�MZTVaf^ g ufR TV^�1

{bPSRwMZTYm�uvMZP\[&TY^ ��PSufr �  !�!�� � � ��P cdabWQ^*[`MON;uvM g T MZN]u _SabeUeOP\r uvMOTVab^6_\a�P=>'_\TVP\^3M 
'afc}����!�!��*�QL�[QrVP\e % R
a?{fPSeUeOPSrVu �*uvMZTYab^ g TYMZN&uf^ � � ��������!.TVR��b� MZT X PSR X abeOP P=>h_STVP\^�M�MON;uf^ t T 1*1 RBRZu X sQrVTY^Qm TV^]PSRwMZT 1
X uvMOTV^Qm � ���$
 ��uv^Q[  �'MOT X PSR X abeUP P�>h_STYPS^�M TY^ PSRUMOT X uvMZTY^Qm � ��� 

 � � � abe�u 1 T {fuveOT u MZP t ufW*ROROTVuf^
[QTVRwMZeOT 1 W*MOTVab^ �IL�[*rVPSe�% R�aK{bPSeUeOP\r u �*uvMOTVab^ sIPSewcdabe X R�MONQP ROu X PFcdabe�sIabROT MZT {bPSr 2 abe�^QP\m�uvMOTY{bP\r 2 _SafeOeOP 1
r uvMOPS[`_Sa X sIab^QPS^�MOR#[*WQP MZa MZNQPiR 2�XhX P\MZe 2 afc=MZNQP\ROP [QTVRwMZeUT 1 W*MOTVab^*RS�

3 ufeOab^*P6uf^Q[ � eOTYmbPSRUROT1� �!�!f� � [QP\eOT {bPS[�MONQP6abs*MOT X ufrq{fuvrVWQPhcdabe MZN*P�s;ufeOu X P MZP\e �$cdabeFROa X P
TV^�MZP\eOPSRwMZTY^Qm _ ufRUPSR.afc X WQr MZT {fuveOT u MZP t uvWQRORUT uf^�[QTYRUMOeOT 1 W*MZTYab^QR uv^Q[ RONQa g PS[ MZN;uvM a?{fPSeUeOPSrVu �*uvMZTYab^
_ uf^ 1 P ufe 1 TYMOeZufeUTVr 2 1 P MOMZP\e�MZNQuf^ t T 1Q1 R RZu X sQrVTY^Qm TY^�_SP\eUMZufTV^�_SufROP\RS��| NQP 2 8;^Q[6MON;uvM�MONQP�c ufRwMZP\RUM
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eZuvMOP�afc _\ab^�{bPSeUmbPS^*_SP cdabeku X WQrYMOTY{vufeOTVuvMZP t ufWQRUROTVuf^�[QTYRUMZeUT 1 W�MZTVaf^ g T MZN6ufrYr _\abeOeUPSrVuvMZTYab^QR ^QPSm�u MZTY{fP
TVR uf_yNQTVP {bP\[ cdabe � ���*� � abe t ufWQRUROT uv^ [QTYRUMZeUT 1 W�MZTVaf^QR g TYMON�ufrYr;s abRUTYMOTY{bPB_\abeOeUPSr u MZTVaf^QRS��MZN*P#c ufRwMZP\RUM
_Sab^�{bP\eOmbP\^Q_SP eZuvMOP TVR#uf_yNQTYP\{bP\[&cdabe � � �*��L�[QrVP\e % R#aK{fPSeOeUPSrVu �*uvMZTYab^`[Qa�P\R�^*afM#RZu X sQrVP P=>h_STVP\^�MZr 2
cdabe t uvWQRORUT uf^`[QTYRUMZeUT 1 W�MZTVaf^QR g TYMON`^QPSm�u MZTY{fPSr 2 1 _SabeUeOP\r uvMOPS[`_Sa X sIab^QPS^�MOR#avcp[QT X P\^QROTYab^ � �����
�p�nMZP\^QROTYab^QRqafcQa?{fPSeUeOPSrVu �*uvMZTYab^ MOa�^Qab^�1 t ufWQRORUT uf^F[QTVRwMZeUT 1 W*MOTVab^*R g PSeUPkTV^�{bP\RUMOTVm�uvMOPS[ 1�2�3 eOa g ^

uf^Q[ "�a�_yN!� �!�� � � �B| NQP 2 sQeOafs abRUPFM g a6[QT 7 PSeUPS^�M X P\MONQan[QRS� � ^*P TVRBMZa MOeZuf^*RUcdabe X MONQP _\a�abeU[QT21
^;uvMZP\R#MOa 1 eOTY^Qm._Sab^Q[*TYMZTYab^;ufr [QTVRwMZeOT 1 W*MOTVab^QR MZa'u t ufWQRUROT uv^`cdafe X � ��{fPSeOeUPSrVu �*uvMZTYab^`TVR sIPSeUcdafe X PS[
TV^ MONQPkMZeOuf^QRUcdafe X PS[ ROsQuf_SPBuf^*[ MZNQP\^.MONQP RUMZuvMZP�TVRpMOeZuf^QRwcdabe X PS[ 1 uf_ /FMOa MZNQP abeUTVmbTY^;ufr3ROsQuf_SPv�D| NQP
ROPS_\ab^Q[ X P\MONQa�[hsQeUabs afROPS[ TVR uf^ aK{bP\eOeUPSr u?�*P\[ . P MZeOafs abrYTVR ufrYmbabeOT MZN X �=L$^QP g RUMZuvMZP�TVR�sQeOafs abRUPS[
_SabeUeOPSRUs af^Q[QTV^*m.MOa.uf^ � � �  aK{fPSeOeUPSrVu ��PS[]RUMZP\s&TY^ g NQTV_yN`MZN*P s abTY^�M afc}eOP��QPS_\MOTVab^`TYR�MZNQP X a�[*P
afc�MONQP`_Sab^*[QTYMOTVab^;uvr�[QTYRUMZeUT 1 W�MZTVaf^ ��|=a�s*eOan[QWQ_SP]uf^ P\eOmban[QTV_6_yNQufTV^ ��MZN*P X P MZNQan[ TVR _Sa X 1 TV^*PS[
g TYMZN]u cdP g _Sab^�{bP\^�MZTVaf^;ufr . P MZeOafs abrYTVR abe t T 1*1 R RZu X sQrYTV^Qm RwMZP\sQR�TY^ 1 P M g P\PS^ �
t eOP\PS^ uv^Q[���uf^�� �!�!����ksQeUabsIabROP\[&MZa 8;^Q[%u t ufWQRORUT uf^%ufsQsQeUa �*T X u MZTVaf^�MZa'MONQP _\ab^Q[QT MZTYab^;ufr

[QTVRwMZeOT 1 W*MOTVab^ � � ��� ! � � � � � � �" ! � � g N*abROP X P uf^ � � ! �*uv^Q[�RUMZuf^Q[;uveO[6[QP {�TVuvMZTYab^ ��	 ! �n[Qa ^QavMk[QP\s P\^Q[6ab^
MZNQPF_SWQeUeOPS^�M�_Sa X s af^QPS^�M#MZa 1 P W*s [;u MZPS[ ����� � ! � �B| NQPF_Sa X sIab^QPS^�M ��� � ! TVRBMZNQP\^ WQsI[;uvMOPS[%W*ROTV^*m�u
RUMyuv^Q[;ufeU[6a?{fPSeUeOPSrVu �*uvMZTYab^ RwMZP\s&uvR�TV^ � �*�� � �Quf^Q['MZNQP ^*P g RUMZuvMZP TYR�uv_S_SP\s*MZP\[`abe�eUP �UPS_ MZP\[6WQROTY^Qm u
. P\MOeOabsIabrVTYR uf_\_SPSs�Myuf^Q_\P MOPSRwM �

5 ^`u s*N 2 RUTV_SR _\ab^�MZP ��MS� � a�[*abekuf^*[ <buf^QROP\^ � �!$!$� � s*eOabsIabROP\[`u X P\MZN*a�[ MON;uvM TYR�WQRUP\cdWQr g NQPS^
MZNQPh_Sab^*[QTYMOTVab^;uvrq[QTVRwMZeOT 1 W*MOTVab^QRiuveOPhWQ^QT X an[;ufr �'| NQP 2 sQeUabsIabROP\[�u]^*P g RUMZuvMZP � �! ab^)MZNQP'afMZNQP\e
ROTV[*PFafc}MZNQP X a�[QP ROW*_yN%MZN;u M � ��� �! � � � � � ���" ! � � � ��� ! ��� � ��� ���" ! � ��| NQP ^QP g RUMZuvMZP g TVrYr 1 PFuf_\_SPSs�MZPS[
abe�eUP �UPS_ MZP\[ 1 ufROP\[6ab^ MONQP�eOuvMZTYa afc MONQP [QP\eOT {fu MZTY{fP�afc MZNQP _\ab^Q[QT MZTYab^;ufr;[QP\^QROT M 2 P {vufrVW;u MZPS[�uvM�MONQP
abrV[�RwMyuvMOP MZa MZN*P [QPSeUTY{vuvMOTY{bP�P\{vufrVWQuvMZP\[&u MkMZNQP s*eOabsIabROP\[`RUMyu MZPf�q|=ahuf_yNQTYP\{bP P\eOmban[QTY_STYM 2 ab^QP NQufR
MZa X T �6TY^6ROa X PiafMZNQP\e MZeZuv^QROT MZTVaf^QRS��ROWQ_yN%ufR . P\MOeOabsIabrVTYRkWQsI[;uvMOPSRS�
| N*Ph[*eZu gB1 uf_ / avc�uvrVrpavc MONQPSRUP.P �nMZP\^QROTYab^QRiafc aK{bPSeUeOP\r u �*uvMOTVab^ � P ��_SP\s*M 3 eOa g ^)uf^Q[ "�a�_yN % R

� �!������ X P\MONQan[�afckMOeZuf^*RUcdabe X uvMOTVab^ MOa t ufWQRORUT uf^ �pTVRiMZNQuvM MONQP eUP �UPS_ MZTYab^�eOuvMZP X TYmbN�M 1 P N*TVmbN �
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�q{fPS^�u)rVa g eUP �UPS_ MZTYab^+eOuvMZP X TYmbN�Mh[QT X TV^QTYRON/MONQP 1 PS^QP=8QMZR'afc aK{bP\eOeUPSr u?�Qu MZTVaf^�TY^+ROW*sQsQeOP\RORUTV^Qm
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P uf_yN]RUMZuvMZPiTVRBa 1 MyufTY^QPS[ 1�2 WQsI[;uvMOTV^QmhufrYr MZN*P _\a X s ab^*PS^�MZRBab^Q_\Pf�

mba�P\R MZa �SP\eOa/uvR ��mfa�P\R.MOa"� b� | NQTVR.TYR.uf^+uvR 2nX s�MZafMOTV_ 1 PSN;u {nTVabW*ehaf^Qr 2 � NQa g P\{fPSeS�Buv^Q[�TY^
sQeZuf_ MZTY_SP cdabeiu 8*��PS[�rYPS^QmvMZN)eOWQ^�MZNQTYR eOP\ROWQr M g TYrVrD^*afM sQeOaK{nTV[QP.WQRFuf^ 2 TY^*cdabe X uvMOTVab^ eUPSm�uveO[QTY^Qm
MZNQP uf_\_SWQeOuf_ 2 afc=MZNQP PSRwMZT X uvMOabeS�qL�rVRUaQ�QTYc g P g PSeUP TV^�MOPSeOP\RUMOPS[%af^Qr 2 TV^]uhrYTV^QPSufekcdWQ^Q_ MZTYab^`afcpMONQP
RUMyu MZPSR\� g P _SafWQrV['ROT X sQr 2 8;^Q[ MONQP X a�[*P�afc8MONQP�[*TVRUMOeOT 1 W*MZTYab^'uf^Q[ P {vufrVW;u MZP�MONQP�cdW*^Q_\MOTVab^ uvM�MONQP
X an[QPf�
L�[QrVP\e % R6aK{bPSeUeOP\r u �*uvMOTVab^ X P\MONQa�[ g T MZN ��_\rVabRUP MZa � )ROu X sQrVP\R�P�>h_STYPS^�MZr 2 cdabe t ufW*ROROTVuf^

[QTVRwMZeOT 1 W*MOTVab^QR�0 ufR TY^ � �*��� � uf^Q[�
 � ��� � ^ MONQP`afMZN*PSe N;uf^*[ aK{fPSeOeUPSrVu �*uvMZTYab^ P ��sQrVafeOPSR MONQP
ROs;uf_\P�afcFMONQP t ufWQRORUT uf^�[QTYRUMOeOT 1 W*MZTYab^ g TYMON�^QPSmbuvMZT {bPSr 2 1 _SafeOeOP\r uvMOPS[�_\a X sIab^QP\^�MZR6{bP\e 2 RUrVa g r 2 �
"�P sQeUabsIabROP�u X P\MONQa�[�MON;uvM6s*eOan[QWQ_SP\R`P�>h_STYPS^�M`RZu X sQrYPSR cdabe t ufW*ROROTVuf^�[QTYRUMZeUT 1 W�MZTVaf^QR g T MZN

 � ��� � abe t ufWQRUROT uv^ [QTVRwMZeUT 1 W*MOTVab^ g TYMON 
 �	�*� afWQe ufrYmbabeOT MZN X TVR�^*afM ufR�P�>h_STYPS^�MiufR L�[QrVP\e % R
a?{fPSeUeOPSrVu �*uvMZTYab^ � 1 W*MFTYM TYR X abeUP.P�>h_STYPS^�MFMON;uf^ t T 1Q1 RiRZu X sQrYTV^Qm6TY^ X abRUMi_SufROP\RS��"�P g TYrVrD_SufrVr
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MZNQTYR X P MZNQan[ � �'(  ��� � ����� ��( � � �*) ��������+ �-, � �����*(��������	� �
� � � 
 � � ��� � �� � ���� �  � �  � � �� � � � � � � �
| NQP`ufrVmfabeOT MZN X sQeUabs afROPS[ P\rVT X TV^QuvMZP\R MONQP6_STYeO_SW*r ufe X aK{bP X P\^�M.afc#L�[QrYPSe % R aK{bP\eOeOP\r u �*uvMOTVab^�cdabe
t ufW*ROROTVuf^6[QTYRUMZeUT 1 W�MZTVaf^QR g T MZN6^QP\m�uvMZT {bP\r 2 _\abeOeUPSrVuvMZP\[6_Sa X s af^QPS^�MZR\� 5 ^QRUMOP uf[ � X aK{bP X P\^3MBTY^�[QT c 1
cdPSeOP\^�M�[*TVeOP\_\MOTVab^QR�TVR eOPSufrVT �SP\[ 132 WQs [QuvMZTY^Qm MZNQP _\a X s ab^*PS^�MZRBTV^`u RUPSj3WQP\^Q_SPFROPSrYPS_ MZPS[]eZuv^Q[Qa X r 2
uf^Q[`MZNQP\^&eUPSsIP uvMOPS[ X uf^ 2 MOT X PSR\�
| N*P&eOuf^Q[Qa X mbPS^*PSeZu MZTVaf^ avc�u RUPSj3WQPS^*_SP%TYR [Qab^QP]ufR cdafrVrVa g R\�/L {bP\_\MZafehavc�rYPS^QmfMON!� $]TYR

a 1 MyuvTV^QP\[ 1�2 eOP\s PSuvMZTY^Qm MZNQP r u 1 P\rVR �MZa � cdafe $�MZT X PSR\� | NQTVR {bP\_\MZafe}TYR MONQPS^FeZuf^*[Qa X r 2 sIPSe X W*MOPS[
g TYMZN�P\jnWQufrqsQeOa 1 u 1 TYrVTYM 2 cdabe ufrVr}s P\e X W*MZuvMZTYab^QR\� L�{fabTV[QTY^Qm6_Saf^QROP\_SW*MOTY{bPhWQsI[;uvMOTV^Qm6afc MZN*P RZu X P
_Sa X s af^QPS^�M X u /vPSR}MONQP X P\MONQan[ X abeOP P�>h_STYPS^�MDRUTV^Q_\P�WQsI[;uvMOTV^Qm#MZNQP RZu X P�_\a X s ab^*PS^�M}M g TY_SP g TVrVr
sQeOan[QWQ_\P ufr X abRwM}^*a X aK{bP X P\^�M g NQP\^ �]TVR=_SrYabROP�MOa � b�D| NQP\eOP cdabeOP�MONQP ufrYmbabeUTYMZN X mbanPSR}MONQeOafWQmbN
P uf_yN _\a X sIab^QP\^�M afcqMONQTVR�s P\e X W*MOPS[%{fPS_ MZabeiuf^*[ _yNQPS_ /3RiTYcpM g a6_\ab^QROP\_SW*MOTY{fP _Sa X s af^QPS^�MZR�N;u {bP
MZNQP RZu X P�rVu 1 P\r � 5 c;M g a _Sab^QRUPS_\W*MZT {bPk_\a X sIab^QP\^�MZRquvM}sIabROT MZTVaf^QR��iuf^*[ � � �N;u {fPkMZNQP RZu X P�rVu 1 P\r �
MZNQPiufrYmbabeUTYMZN X mbPS^QP\eZuvMOPSR#u eZuv^Q[Qa X s afROTYMOTVab^ � � ��cdeOa X � � �FMOa � $ � f� 5 c=MONQP _Sa X sIab^QP\^3M uvM
s abRUTYMOTVab^�� � �N;ufRkuF[QT 7 PSeUPS^�MkrVu 1 P\rIMON;uf^ MONQP _\a X sIab^QP\^�MZRku MksIabROT MZTVaf^QR��'uf^Q[ � � b� g P RONQT c M
MZNQP _Sa X sIab^QPS^�MOR#cdeUa X sIabROT MZTVaf^QR�� ��� MZa �6MOa'sIabRUTYMZTYab^QR � �  MOa � �  uv^Q[&MONQPF_\a X s ab^*PS^�M
MZN;uvM g ufR#uvM#s afROTYMOTVab^ � �  TVR sQrVuf_SP\[%u MBs abRUTYMOTVab^ � � 5 c=MZNQP eZuf^*[Qa X sIabROT MZTYab^ ��_yNQabROP\^ TVR ^*afM
uf_S_\PSs*MZu 1 rVPv��TYM TYR X ufe0/vPS[ ufR 1 PSTY^Qm%{nTVRUTYMZP\[ uf^Q[ u ^QP g eOuf^Q[Qa X sIabROT MZTVaf^�TVR mbPS^QP\eZuvMOPS[ uf^Q[ �
TYc�^QafM�{�TYROT MZPS[ 1 P\cdafeOPf� MONQP.uf[ X TVRUROT 1 TVrYTYM 2 afc�MONQTVR ^*P g eZuf^Q[*a X sIabRUTYMZTYab^ TYR _yNQPS_ /vPS[ � 5 c ufrYr}MONQP
s abRUTYMOTVab^QR}cdeOa X � �&� MZa ��$�ufeOPk{nTYROTYMOPS[.uf^*[h^*a sIabRUTYMZTYab^ TVRDuf_S_\PSs*MZu 1 rVPv��MZNQPBufrYmbabeUTYMZN X 8Q^Q[QR uf^
uf_S_\PSs*MZu 1 rVP sIabRUTYMZTYab^FcdeUa X kMZa�� �'���DL�eOuf^Q[Qa X ^3W X 1 PSe\�$� � 1 P\M g PSPS^ Buf^Q[ � �'��TVRpmbPS^QP\eZuvMOPS[
uf^Q[/T c�MZN*P _Sa X sIab^QP\^3M uvMFs afROTYMOTVab^�� �  TYRF[QT27 P\eOP\^3MFcdeOa X MONQP _\a X s ab^*PS^�MZR uvM sIabRUTYMZTYab^QR��
uf^Q[ � � b� g P.RON*TYc M MZa6MONQP.eOTVmfN3Miaf^QP s afROTYMOTVab^�uvrVr}MONQP._Sa X sIab^QPS^�MORFu Mis abRUTYMOTVab^QR � �  MOa �
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uf^Q[ g P sQr uv_SP�_\a X s ab^*PS^�M � �  uvM�s abRUTYMOTVab^ � � b� ��uf_yN�M g a _Sab^QRUPS_\W*MZT {bP _Sa X sIab^QP\^3MORkafc8MONQP
{bPS_ MZabe�uveOP�TY^�{bPSRwMZTYm�uvMZP\[ TV^ MZNQTYR g u 2 �nuf^Q[ ufeUeZuf^*mbPS[ RUWQ_yN MZN;u Mq^Qa�M g a _Sab^*ROPS_\W*MZT {bP _\a X sIab^QP\^�MZR
ufeOP MONQP RZu X Pf� ��afMOP MZN;uvM u`RUrVTYmbN�MZr 2]1 TYmbmbP\e T X sQeOaK{fP X PS^�Mi_SabW*rV[ 1 P'uv_yNQTVP {bPS[ 1�2 mbP\^QPSeOuvMZTY^Qm
{bPS_ MZabeUR#cdafe g NQTV_yN`MZNQP�8;eURUM�uf^Q[`MZN*P rVufRUMB_\a X s ab^*PS^�M#ufeOPi[QT27 P\eOP\^3M�ufR g PSrYr �
z ROTY^Qmi��x ��aK{bP\eOeUPSr u?�Qu MZTVaf^ g TYMON �&� �  g T MZN u eOuf^Q[Qa X RUPSj3WQPS^*_SP#afc�rVP\^QmfMZN ��$BeUPSsIP uvMOPS[

u�^nW X 1 P\eiafc�MZT X PSR\� 'n� sQeOan[QWQ_\PSR u�_yN;ufTY^ MZN;uvM X aK{bP\RiTV^ ab^QP [*TVeOP\_\MOTVab^ W*^3MOTVrpMONQP PS^*[)avc MONQP
sQeOa 1 u 1 TVrYTYM 2 _Sab^�MOabWQeiTVRieOPSuf_yNQP\[ �DuvM g NQTY_yN�sIabTY^3M MONQPh[QTVeUPS_\MOTVab^�eUP\{bP\eORUPSRS� "�P.TVrYrVWQRwMZeOuvMZP N*a g
��x � g abe0/3R ab^ u t uvWQRORUT uf^ [*TVRUMOeOT 1 W*MZTYab^ g TYMZN ��� �*� | NQPF{fuveOT uv^Q_SP 1 _SaK{vufeUT uf^Q_\P X uvMOeOT � � 0'�
TVR�afc MONQP#cdafe X � ����� � � g TYMZN 
 ������� � !�!$!�!*�D| NQP#[QP\mbeOP\P�afc8[*T >h_SWQr M 2 afc8TY^�{bPSRwMZTYm�uvMZTY^QmiMZNQP#ROs;uv_SP
TVR�mfTY{bP\^ 1�2 MZN*P ROj3W;ufeUP eOanafM avcqMZNQP eOuvMZTYa afcqMONQP r uveOmbP\RUM MOa�R X ufrVrYPSRwM�P\TVmbP\^3{vufrYWQP afc 0'� g NQTV_yN
cdabe�MONQTVR 
]TYR ���#�*� 5 M�Myu /vPSRiufsQs*eOa ��T X uvMZP\r 2 ���$�'RUMZP\sQR�MOa X aK{bP MZa6u�[*TVRUMZuf^�M RwMyuvMOPf� 5 ^ � TYmbWQeUP
�*� �n� g P�mbPS^*PSeZu MZP�ab^*P eZuv^Q[Qa X ROP\j3WQPS^Q_\P`uvM u`MZT X P.afcBrYPS^QmfMON � uv^Q[/eOP\s PSuvM T Micdabe ���`MZT X P\R
MZa sQeUa�[*WQ_SP X aK{bP X PS^�M TY^�MZN*P�RZu X P�[QTYeOP\_\MZTYab^ � 5 ^/MZNQTYR P �*u X sQrVPhMZNQP\eOP g PSeUP�MZNQeUPSP6eOuf^Q[Qa X
ROPSj3WQP\^Q_SP\R�MZNQuvM#uf_S_\abWQ^�M#cdabekMZNQP MONQeOP\P [*TVeOP\_\MOTVab^QR\�q| NQPiWQsI[;uvMZP\R�uveOP [Qab^*P g T MZN � � � b�
| N*PSeOP&ufeUP�MZNQeUPSP`s;ufeOu X P MZP\eOR MZa 1 P`_yNQabROP\^�cdabeFMZNQTYR X P MZNQan[ � MONQP`^nW X 1 P\e.afc�MOT X PSR g P

WQs [QuvMZP'P uf_yN/_\a X s ab^*PS^�M TY^/u&eOuf^Q[Qa X RUPSj3WQP\^Q_SPv�-$b�=MZNQP'^nW X 1 P\e afc�MZT X PSRiMZN*TVR ROPSj3WQP\^Q_SP6TYR
eOPSsIP u MZPS[ � 'n�puf^*[�MZN*P'{vufrVW*Phavc%��WQROP\[�cdabeiaK{bPSeUeOP\r u �*uvMOTVab^�WQs [QuvMZP\RS� � eOa X MZNQPhP ��sIPSeOT X P\^�MZR
[Qab^QPv� g P NQuK{fP ^QafMOTV_\PS[+MON;uvM'P�>h_STYPS^Q_ 2 TYR abs*MOT X T��\PS[ g NQPS^�MONQP%rYPS^QmvMZN�afc�MZNQP&ROPSj3WQP\^Q_SP TYR
X TY^QT X ufr � | NQP\eOP cdabeOP TV^6abW*e#P ��s P\eOT X PS^�MOR g P g TVrYr WQRUP $ ��� abe $ � ���QsQeOan[QWQ_\TV^Qmhu X TV^QT X W X
rVPS^*mfMZN RUPSj3WQPS^*_SPhafc � � abe � ��� | NQP ^3W X 1 PSe afc�MOT X PSR�MONQP ROP\j3WQPS^Q_\P'TYR eOP\s PSuvMZP\[ � 'n� g TVrYr 1 P
_yNQabROP\^�RUWQ_yN�MZN;uvM�MZNQP s*eOan[QWQ_\MiavcqMZNQP rYPS^QmfMON afc�MZNQP ROPSj3WQP\^Q_SP'uf^Q[ MONQP ^3W X 1 PSe afc�MOT X PSR g P
eOPSsIP u MFMONQP'RUPSj3WQP\^Q_SPv� '�$ �)�pTVR ufs*sQeOa ��T X uvMZP\r 2 PSj3W;ufrqMZa`MZN*P'RUjnWQufeOP'eOanafM afc�MONQP'eOuvMZTYa6afckMONQP
r ufeUmbPSRwM MZa.MZNQP R X ufrVrYPSRwM PSTYmbPS^�{vufrVW*Pf� | NQTVRBPS^*ROWQeUPSR�MON;uvM#ab^QPiRUPSj3WQPS^*_SP _Suf^ X aK{bPiMZNQPi_yN;uvTV^`MZa
uf^�ufr X abRwM TV^*[QPSsIPS^Q[*PS^�Mis afTV^�M �i| NQP\eOP.ufeUP ufrYMOPSeU^;uvMZT {bP g u 2 R avc�ROP\MUMZTY^Qm�MZNQP MONQTVeU[ s;ufeOu X P\MZP\e
� �'x�TV^*_SP.TYM TYRi^QafM /3^Qa g ^ g N;uvM ��TYR 1 P\RUM � g P X TVmbN�M �UW*RUM ROP M �+MOa � b� 1 W*M [Qa`MZNQP�8;eURUM afc
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� TVmbW*eOP ��� � �p| NQP �#uf^Q[Qa X x�P\jnW*PS^Q_\P ��{fPSeOeUPSrVu �*uvMZTYab^ X P\MZN*a�[ g T MZN 
 � ��������!�!�!�!*��$ �$� uf^Q[
' � �����k| NQP sQrVafM#RUNQa g R�MZNQP s;uvMONQR#sQeOan[QWQ_\PS[ WQRUTV^Qm.MZN*eOPSPFeZuf^*[Qa X ROP\j3WQPS^Q_\PSR � ) �  �  � �,+G�
)  �]� �&� .+quf^Q[") �]� � '�  +/��sQeUa �UPS_ MZP\[�ab^ MZN*Phs*r uf^QP mbPS^QP\eZuvMOPS[ 1�2 M g a]PSTYmbPS^�{bP\_\MOabeORiafc
0 _SabeUeOPSRUs af^Q[QTV^*m]MOa&MZN*PhM g a%rVufeOmbP.P\TVmbP\^3{vufrYWQPSR\��| NQPhs;uvMONQR RUNQa g MZNQPhRUMZuvMZP\R uvc MOPSe ab^QP.cdWQrVr
eZuf^Q[*a X ROP\j3WQPS^Q_\P g ufR#ufsQsQrYTVP\[ �q| NQPi_STYeO_SrYP TVRkMONQP M g ahRUMZuf^Q[;ufeU[&[*P\{nT uvMOTVab^`_\ab^�MZabWQe\�

MZNQP�'�$ � WQsI[;uvMOPSR g TYMZN � � �*�=TV^�abeU[QPSeiMZa&ufrYrVa g MZNQPh_yN;ufTY^)MOa X aK{bP.cdeOa X af^QP's*eOa 1 u 1 TVrYTYM 2
_Sab^�MZafWQe MZa]uf^QafMONQPSe\� 5 ^ MZNQP.P ��sIPSeUT X PS^�MZRisQeUPSROP\^�MZPS[�r uvMOPSeS�8N*a g P\{fPSe\� g PhTY^QRUMOP uf[�_yNQanabRUPhMONQP
1 P\RUM �/cdabekMZNQP ��x � X P\MONQan[ �d^Qa �&�	� WQs [QuvMZP\R � �IufR g P _Sa X s;ufeUP MZNQP X P\MZN*a�[ g TYMON&L�[QrVP\e % R
a?{fPSeUeOPSrVu �*uvMZTYab^6cdabe g NQTY_yN%ufrYROa MZN*P 1 PSRwM �/TVR _yNQabRUPS^ �

� ��� ���� � � � � � � � � �  � �� � � �  � � � ����

| NQP%eOuf^Q[Qa X RUPSj3WQPS^*_SP aK{bP\eOeOP\r u �*uvMOTVab^ X P\MZN*a�[+ufeOabRUP]cdeUa X MZN*P%^QP\PS[+MOa�ROW*sQsQeOP\ROR6eOuf^Q[Qa X
g ufr /3R g NQP\^�^QPSm�u MZTY{fPSr 2 _SabeUeOPSrVuvMZP\[�_\a X sIab^QP\^�MZR X u /vP'L�[QrVP\e % R aK{bP\eOeOP\r u �*uvMOTVab^ g afe0/�s anabeUr 2 �
"�P g abWQrY[]rYT;/vP�MZNQP ^*P g�X P\MONQan[�MZa g abe0/ g PSrYr cdabeksIabRUTYMZT {bP\r 2 _SabeUeOPSrVuvMZP\[6_Sa X sIab^QPS^�MOR�uvR g P\rVr �
| NQP�MZP\RUMZR.uveOP6[Qab^*P cdabe t ufWQRUROT uv^�[QTVRwMZeOT 1 W*MOTVab^QRicdabe g N*TV_yN�MZNQP'{fuveOT uv^Q_SP 1 _SaK{vufeUT uf^Q_\P X uvMZeUT �
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N;ufR MZNQP cdabe X � �*����� �
| N*P P ��s P\eOT X P\^3MOR sQeUPSROP\^�MZPS[�TY^%MZNQPFcdabrVrYa g TY^QmhROPS_ MZTYab^QR _\ab^QROTYRUM�afcqM g a6sQufeUMORS� 5 ^ MZN*P 8;eURUM

RUMyuvmbPf�nWQROTY^QmFufW*MZan_SafeOeOP\r uvMOTVab^ MOT X Pf��P\RUMZT X u MZPS[hufR [QP\RO_SeUT 1 PS['TV^ x�PS_ MZTVaf^�����b� g P�_yNQabRUP#MONQP 1 P\RUM
{fuvrVWQP\Rqafc �%cdafeqL�[QrYPSe % RqaK{bP\eOeOP\r u �*uvMOTVab^huf^*[hcdabeD��x � � g NQP\^hMONQP cdWQ^Q_ MZTVaf^.MOa 1 P P\RUMZT X u MZPS[ g ufR
_Sab^QRUTV[QP\eOP\[]MOa 1 P MZNQPiRUjnWQufeOP afc=MZNQP �qWQ_SrYTV[QPSuf^`^Qabe X �q| NQPi{vufrVW*PSR afc �/TV^�{bP\RUMOTVm�uvMOPS[ g P\eOP �
1 �*��!�!�!�1 �*��!�!� 1 �*��!�! 1 �*��!$� 1 ����! � 1 �*��!���1 �*��!� 1 �*��!#� 1 ����!���1 �*��!�� 1 �*��!  1 �*��! 1 �*��� 1 �*� ��1 �*� � 1 �*� ��1 �*� �
1 �*����1 �*� � 1 �*�� �.�*��F�*� � �*���.�*� �h�*���.�����.�*��� �*���h�*��!.�*��!$!*�
"�Pi_Saf^QROTY[QPSeUPS[&cdafWQe [QT 7 PSeUPS^�MB{vufrVWQP\R cdabekMZNQP [QT X P\^QROTYab^;ufrYTYM 2 � ����uv^Q[]cdafe P uf_yN�� g P TV^�{bP\RUMZT 1
m�uvMZP\[ M g a s abRUTYMOTY{bP#_SafeOeOP\r uvMOTVab^*R uv^Q[�M g a ^QPSm�u MZTY{fP�_\abeOeUPSr u MZTVaf^QRS�D| N*PSROP�eOPSRUWQrYMOR ufeUP�sQeUPSROP\^�MZPS[
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MZT X PSR\� g NQTY_yN g PSeOP WQRUPS[&MOa.sQeOaK{nTV[QPimbanan[]P\RUMOT X uvMZP\R#avc}MONQPiP�>h_STYPS^Q_ 2 avcD��x � {fPSeORUWQR�L�[QrVP\e % R
a?{fPSeUeOPSrVu �*uvMZTYab^�uv^Q[�{fPSeORUWQR t T 1Q1 RhRZu X sQrYTV^Qm*� "�P%PSRwMZT X uvMOPS[ MZNQP%ufW*MZan_SafeOeOP\r uvMOTVab^�MOT X P�cdabe
MZNQeUPSP�cdWQ^*_\MZTYab^QR=afc;MZN*P�RUMZuvMZP �=MONQP�RUW X afcQMZN*P�ROj3W;uveOPSRqavcQMZNQP _Sa X sIab^QPS^�MORS�fMONQP 8;eURUMD_\a X s ab^*PS^�M
ROj3W;ufeUPS[ �;uv^Q[6uf^'TV^Q[QTY_ uvMOabeqcdWQ^Q_ MZTVaf^'MZNQuvMkTYR  T c MONQP u 1 ROabrYW*MZP#{fuvrVWQP#afc MONQP 8;eURUM _\a X s ab^*PS^�M�TYR
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RSO with seq=2, rep=8
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Standard Overrelaxation
RSO with seq=2, rep=5
RSO with seq=3, rep=4
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Standard Overrelaxation
RSO with seq=2, rep=10
RSO with seq=3, rep=7
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Standard Overrelaxation
RSO with seq=2, rep=5
RSO with seq=3, rep=3
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Standard Overrelaxation
RSO with seq=2, rep=4
RSO with seq=3, rep=3
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Standard Overrelaxation
RSO with seq=2, rep=7
RSO with seq=3, rep=5
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Standard Overrelaxation
RSO with seq=2, rep=4
RSO with seq=3, rep=3
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Standard Overrelaxation
RSO with seq=2, rep=9
RSO with seq=3, rep=6
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),=7r,/3:<6s>?n'K¾r3&4+'&.:<)2>?&4F�><n'&�F;>z)m>?&.F�¨
Ã Î ÃÕÔ Î�Ö ÆsÆy¶.½v½v½.¶?¨#Ã Î ± ÆÇ¶z¨#Ã ± Æ;¶.½v½v½.¶?¨#Ã Ö Æ�),F�1�/3=7=@/E�%F��
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Ì ÃÅÊ °}± Æ§�� È ¦'§�� W©¨ ÃÅÊzÆ Z!Ñ ����Ì ÃÅÊzÆ§�� ��¦J§��IW�¨ Ã ÊzÆ Z�� W Á Ls� Z
Ì ÃÅÊ °}± Æ� È Ì ÃÅÊzÆ� 1�/3:%),=7=
	��È�ª Ê

� /3:�ÒCÈ �¢�,¶v½v½v½4¶v� W©t��u�DZ
Ì ÃÅÊzÆ§ � È ¦'§��IW©¨ ÃÅÊ °}± Æ Z!Ñ �� � Ì ÃÅÊ °}± Æ§ � ��¦J§��IW�¨ Ã Ê °}± Æ Z � W Á L ¹ Z
Ì ÃÅÊzÆ� È Ì ÃÅÊ °}± Æ� 1�/3:%),=7=
	��È�ª Ê
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� Z���)2+'w'/3KC=@D�F<&4=7&4-4>!>?nJ&j+J&$p�> F;>?)2>?&eÉ «s°}± 1�:;/3KÓ)2K*/3+Jr�¨
Ã Î Ã Ô Î�Ö Æ@ÆÇ¶v½v½.½.¶z¨#Ã Î ± ÆÇ¶z¨#ÃÅÄÇÆ;~m¨#Ã ± ÆJ½v½v½4¶z¨#Ã Ö Æy~
�%n'&.:;&¢&.),-znHF;>z)m>?&,~�¨
ÃÅÊzÆ�~xnx),F%I':;/35x),5J67=76s>�DCI':</3I(/3:y>?67/,+x),=}></�� W©¨#ÃÅÊzÆUZ�� ��� Ê�½

��nJ&|),=@r3/3:;6@>?nJK»n'),F0>���/HIx),:<),K*&$>?&4:<F��¢t�~!>?n'&i+ { KY5(&.:�/,1�+'&$� F;>?)2>?&4F�1�:;/3K )2K*/3+Jro�%n'67-zn
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��&iw'&4:<6@9,&i)q:<&.=7)2>?6@/3+'F;n'67IA5}&$>���&4&.+�r,/�/�wU92),= { &4F�1�/3:�t ),+'w���L¢��n'&.:;&41�/3:;&�>?n'&i),=@r3/3:;6@>?nJK �%67=7=
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W ;

� ± -0/ W�� � I ZYX0/ W'4 Ö WCI Z Z �ZG Ö W1I Z �Gª Ä W�� Z W Á L �7Z
T1& JLG[+$\�ÈU4 Ö<] WCI ZY;RAIO O4A*Q^% T1& J�DE9%LTFKMEFC ! TFEVAIG
/�L
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F;/A>?n')2>�b Èc4 Î ±Ô Î�Ö WCa Z�È � ¨
Ã Î Ã Ô Î�Ö Æ@ÆÇ¶ Ws����W©t����DZ Z W�KC/�wH£ Z � L
d n'/�/,F<67+Jr|� ± ~�>?nJ&�+ { KY5(&.:�/,1�Fy>?&.IJF�>?/*K*/E93&�1�/3:;��),:;w�F;>?),:;><67+'rC1�:</3Keb )2+'w { F;67+'r|),+ { I(wx)2><&�%6@>?nH�u6@F�&�� { 6@92),=@&.+�>%>?/i-zn'/�/3F<6@+'rC),KC/3+'r �
4 Ä WCb'Z�È � ¨ Ã Î ÃÕÔ Î�Ö ÆsÆ ¶ W@����W t��u� Z Z W�K*/�wH£ Z � ¶LLL
4 Ô Î�Ö<Î ± WCb'Z�È � ¨ Ã Î ± Æ ¶ W@��� � Z W�KC/�wH£ Z � ¶
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4 Ô Î�Ö WCb'Z�È � ¨ ÃÅÄÇÆ ¶#� W�KC/�wH£-Z � ¶
4 Ô Î�Ö °}± WCb'Z�È � ¨
Ã ± Æy¶ W@��Ñ�� Z W�KC/�wH£-Z � ¶LLL
4 Ô W1bXZeÈ ��¨ Ã Ö Æ ¶ W@��Ñ��DZ W�K*/�wH£ Z��
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),+�DOI}/,67+�>�� >?nx)m>�),:<&�6@+�><n'&iF?),KC&�:<&4r367/,+�),F�w'&4><&.:<KC67+J&.w�5�DU>?n'&C),IJI':</vp�67K*)2>?&�-4/3+'w'6s>?6@/3+x),=
K*&.),+H1 { +'-4><67/3+'F4L :�&¢�%67=@=¥F<nJ/�� nJ/�� >?/|wJ/C><n'67F�5�DAI(&.:y1�/3:<KC67+JrY>���/o/E9,&.:<:;&.=7)mpJ)2>?6@/3+ { I}wx)m>?&.F4L��F<F { KC&�>?n'& { I(wx)2>?&4F0),:;&�w'/3+J&¢1�/3:�>?n'&��x:<Fy>0-./3KCI(/3+'&.+�>�/,1�>?nJ&�>���/|w'67KC&.+'F;67/3+'),=!93&.-$>?/3:�),+'w>?nx)2> � Ã ± ÆÄ È ¦ ± Ñ����%n'&.:;&�� � ¼�),+'wC¦ ± 67F�><n'&�),I'I':;/Ep�6@K|)2><&�-./,+'w'6@><67/3+'),=JKC&v),+i/3:e-4/3+'w'6s>?6@/3+x),=K*/�w'&�/,:�F</,K*&Y/2>?n'&4:�KC&v),F { :<&4K*&4+�>�/,1j=7/�-v)2><67/3+81�/3:�><n'&Yw'6@F;><:<675 { >?6@/3+�/,1e><n'&��x:;F;>0-4/3KCI}/3+J&.+�>-./3+'wJ6@>?6@/3+'&4wU/3+U>?nJ&�F<&.-4/3+'w¥L :�&YI':</E9,&i><nx)2>�1�:</3K � Ã ± ÆÄ 6@>�67F�I(/3F;F<675J=7&¢></qK*/E9,&�>?/8),+�D�I}/36@+�>
67+�W�¦ ± ¶�� Z$L
:�&�F<n'/E�u><nx)2> 6s> 67F!I(/3F<F;675'=@&�>?/%K*/E9,&�1�:;/3K � Ã ± ÆÄ ></�)2+�D�I}/36@+�> 67+`W�¦ ± Ñ_W©·$¡,´@Z��x¶?¦ ± Ñ W©´�¡,·LZ�� Z�6@+>���/¢/�9,&.:;:<&.=7)mpJ)2>?6@/3+ { I(wx)2>?&4F.L,:�&�n')E9,&�></¢IJ:</E93&%>?nx)m>j1�/,:�)2+�DYI}/36@+�> � Ã ± Æ� 5�W�¦ ± Ñ�W©·$¡,´@Z���¶<¦ ± Ñ

W©´�¡,·LZ��@Z$~
>?n'&4:<&o&®pJ6@F;>Y� ± ¶Y� � 5�Wy��´x¶v��·LZ
	 WÇ�¢��¡2·�¶.�¢��¡2´ Z�/3:Y� ± ¶�� � 5�W©·E¶z´@Z�	 Wy�E¡,´x¶v��¡,·LZ06@1� � ¼J~'F { -znA><nx)2> �
� Ã ± Æ± È ¦ ± Ñ�� ± W � Ã ± ÆÄ �u¦ ± Z W Á L Á Z

),+'w
� Ã ± Æ
�

È ¦ ± Ñ � � W	� Ã ± Æ± ��¦ ± Z W Á L � Z
È ¦ ± Ñ � � Ë ¦ ± Ñ � ± W	� Ã ± ÆÄ ��¦ ± Z���¦ ± Ï W Á L 
 Z
È ¦ ± Ñ � ± � � W	� Ã ± ÆÄ �u¦ ± Z W Á L � Z

��n'67F 67F &�� { 6@92),=7&4+�>#></�F;n'/E�%67+'r�>?nx)m>#><n'&.:;&�&®p�67F;>
� ± ¶j� � 5 Wy��´x¶v��· Z�	 WÇ�¢�E¡,·E¶v�¢�E¡,´@Z
/3:#� ± ¶�� � 5
W©·E¶z´@Z�	�Wy�E¡,´x¶v��¡,·LZ�6@1
�	� ¼�F { -znA><nx)2>

� ± � � È W	� Ã ± Æ
�
��¦ ± ZW	� Ã ± ÆÄ ��¦ ± Z W Á L � Z

:�& 3 +J/�� ><nx)2> � Ã ± ÆÄ ��¦ ± È��)2+'w � Ã ± Æ
�
6@F�F { -zn|><nx)2> � Ã ± Æ� ��¦ ± 5 W W�·$¡,´@Z��x¶ W©´�¡,·LZ�� ZzLe��n'&4:<&41�/,:<&6@1�� �`¼���&qnx)v93&q>?/OF;n'/E�²><nx)2>�1�/3:�),+�D�ª 5 W©·$¡,´x¶z´�¡,·LZ¢><n'&.:;&q&$p�67Fy>i� ± ¶C� � 5�Wy��´�¶.��·LZ�	

Wy����¡,·E¶v����¡,´@Z F { -zn�><nx)2>
� ± � � È�ª!L :�&j-v),+¢-zn'/�/3F<&�),+�D�� ± 5 Wy��´x¶v��· Z /3:#� ± 5/Wy����¡,·E¶v����¡,´@Z®~
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),+'wu>?nJ&.+�=7&$>��
�
È¾ª(¡,� ± ~��%n'6@-znu�%67=@=j5(&o6@+�>?n'&|w'&.F;67:<&4w�:?),+Jr3&,LO�#/OF<&4&o>?n'6@F.~e),F;F { KC&8� ± 5

Wy��´�¶.��·LZ$~¥><n'&.:;&41�/3:;&o��¡,� ± 5 Wy����¡,·E¶v����¡,´@Z�)2+'wO-./3K�5'67+'&4w��%6@><n�>?nJ&�1�),-4>�>?nx)m>�ª 5�W©·$¡,´x¶z´�¡,·LZ��&U/,5J>z),6@+ ><nx)2>q�
�
È ª WÇ��¡,� ± Z 5�WÇ�¢�E¡,·E¶v�¢�E¡,´@Z$L ��6@K*6@=G),:;=@D�6@1�� ± 5"Wy����¡,·E¶v����¡,´@Z®~%�

�
È

ª(¡,� ± 5 WÇ��´x¶v��·LZ$L
��67KC67=G)2:<=@D|6@1�� �Ó¼J~}��&�-v),+�-zn'/�/,F<&i� ± 5 W�·E¶z´@Z�),+'wO=@&4>�� � È ª(¡2� ± ~(�%n'67-znU�%6@=7= 5}&�67+�><n'&w'&.F;67:<&4wA:<),+'r3&�5(&.-.) { F<&%ªS5 W©·$¡,´x¶z´�¡,·LZ®L��nJ&.:<&$1�/3:<&¢��&�1�/ { +'wO),+�67+�>?&4:;92),=
),:</ { +'w � Ã ± ÆÄ F { -znU>?n')2>�><n'&.:;&Y67F�)|+'/3+@6 .&4:</oIJ:</35x)25'67=@6@>�Dw'&.+'F;6@>�D�/,1�K*/E9�67+'rq1�:;/3K � Ã ± ÆÄ ></�)2+�D�I(/36@+�>�6@+�><n'67F�67+�><&.:;92),=©L|��n'&Cw'6@F;>z)2+'-.&i1�:</3K ><n'&C=7/E��&4:

&.+'wo/21¥>?n'&�67+�>?&4:;92),=x>?/�>?n'&�-./,+'w'6@><67/3+'),=xK*&.),+o)m1 >?&.:�>���/Y/E93&.:;:<&4=G)mpJ)2><67/3+ { I}w')2>?&4F�67F W©·$¡,´@Z���),+'w)21 >?&4: ¹�� /E93&4:<:<&4=G)mpJ)2><67/3+ { I(wx)2>?&4F�6s>�6@F W�·$¡,´@Z�� ��L���nJ&.:<&$1�/3:<&Y),F�><n'&�+ { K�5}&4:�/,1�F;>?&4I'F�6@+'-.:;&v),F;&.F��&�-.),+�K*/E9,&�>?/0)2+�D¢I(/367+�>e)2:<5'6s>?:?)2:<67=sD0-.=@/3F<&j>?/�><n'&�-./,+'w'6@><67/3+'),=�K*&.),+¥L ��67KC67=G)2:<=@D���&�-v),+�I':;/E93&
>?nx)2>���&�-v),+8KC/E93&0>?/i),+�DqI(/36@+�>�67+ W�¦ ± Ñ �x¶�� Z®~'F<6@+'-.&�)21 ><&.: ¹�� /E9,&.:<:;&.=7)mpJ)2>?6@/3+o>�D�I}& { I(wx)2><&.F��&�-v),+8KC/E93&0>?/*)�w'67Fy>z),+'-4&_W©´�¡,·LZ�� � W W©´�¡,·LZ �Ó� Z$~��%n'67-znH-./3+�9,&.:<r,&.F�></ � ),F � 67+J-.:<&.),F<&4F.L

� F;67KC67=7),:�IJ:</�/,1#67F�92),=@67w|�%n'&4+H><n'&0F;>?),:;><67+'r�I(/36@+�>�67F�/3+q><n'&0/,>?nJ&.:�F<6@w'&0/,1 >?nJ&�-4/3+'w'6s>?6@/3+x),=
K*&.),+¥~ ECLFJ�L � Ã ± ÆÄ È ¦ ± � �x~ � � ¼JL��nJ&.:<&$1�/3:<&A6@>i6@F�I}/3F;F<6@5'=7&q>?/�KC/�9,&q>?/�),+�DÐI}/36@+�>i/3+�><n'&HF?),KC&8F<67wJ&H/21�><n'&�)2I'I':</vp�67K*)2><&
-./3+'wJ6@>?6@/3+x),=jKC&v),+Ð),F�/ { :�F;>?),:;><67+'rUI(/36@+�>.~e/3+�>?n'&qnJ/3:<6 ./3+�>z)2=�)mp�67F¢>?nx)2>iI'),F<F;&.F�>?n':;/ { r3n�><n'&F;>z)2:;>?6@+'rqI(/367+�>vL ��67KC67=7),:<=sDo��&i-.),+�KC/E93&Y></A)2+�DUI}/36@+�>0/3+O>?n'&�9,&.:;><67-.),=e)mp�67F�><nx)2>�6@F0/3+�F?),KC&
F<67wJ&o/,1�>?nJ&o-./3+Jw'6@><67/3+x)2=jKC&v)2+Ð),F�>?nJ&oF;>?),:;><67+'rUI(/36@+�>.LU��n'&4:<&41�/,:<&q5�D�I(&.:y1�/3:<KC67+Jr�F { -.-.&4F<F;6@93&n'/3:<6 ./3+�>?),=#),+'wU93&4:;><67-v)2= { I(wx)2><&.F���&Y-.),+UKC/�9,&�1�:</,K ),+�D�I(/367+�> � 6@+O)*:;&.r36@/3+A></q),+�DAI}/36@+�>
� 67+q>?n'&�F<),K*&0:;&.r36@/3+¥L

��nJ&�-./3+Jw'6@><67/3+x)2=xK*&.),+*1 { +J-4>?6@/3+'F�),:<&�-./3+�><67+ { / { F�>?nx),+C>?n'&�:<&�� { 67:<&4K*&4+�>�>?n')2>�><n'&�),IJI':</vpS667K*)2>?&%-./,+'w'6@><67/3+'),=�K*&.),+*1 { +J-4>?6@/3+'F�/,1 5}&467+'r¢-./3+�><67+ { / { F�&493&4:;D��%n'&4:<&�&$p�-.&4IJ>�)¢F;&4>�/21 K*&.),F { :;&¼0�%6@=7=�5}&�KC&4>.L�B�&4-v) { F;&�><n'&%),I'IJ:</vp�67K*)2>?&�-4/3+'w'6s>?6@/3+x),=�K*&.),+�1 { +'-4><67/3+JF�),:<&�-4/3+�>?67+ { / { Fj),=7KC/3F;>&493&4:;D��%n'&4:<&,~�>?n'&�),I'IJ:</vp�67K*)2>?&�-4/3+'w'6s>?67/,+x),=JKC&v)2+i1 { +'-4><67/3+��%6@><ni:<&.F;I}&4-4>j>?/0�%n'6@-znC��&�I(&.:y1�/3:<K
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>?n'&�n'/3:;6 4/3+�>z),= { I(wx)2><&.F�67F�+'/2>�I'),:?),=@=7&4=}�%6@><nH><n'&�� 6Ç)mp�6@F�)2+'wAF;67KC67=7),:<=sDC><n'&�),I'I':;/vpJ6@K|)m>?&0-./,+ 6w'6@><67/3+x)2=(KC&v)2+|1 { +'-$>?67/,+|�%6@><nq:<&.F;I}&4-4>�></��%n'67-zno��&0w'/Y><n'&�93&4:;><67-v)2= { I(wx)2><&.F�6@F�+'/,>�Ix),:?)2=7=7&4=x>?/>?n'&i¯76Ç)mp�67F4L���n'&.:;&41�/3:;&C1�/,:�),+�D�F;>z)m>?&���&C-v)2+�I(&.:y1�/3:<K { I}wx)m>?&.F�5(/,>?n�/3+O>?nJ&*n'/,:<6 4/3+�>z),=�),+'w93&.:y>?6@-v),=!w'6@:<&4-4>?6@/3+'F4L
:�&�-v),+*K*/E93&%1�:</,KS)�:;&.r36@/3+�>?/¢),+'/,><n'&.:j:<&4r367/,+C6s1}><n'&%>���/¢:<&.r,67/3+'F�nx)v9,&�)�+'/3+ 6 .&.:;/¢=@&.+'r2>?n

5}/ { +'wx),:yD3Le��n'&4+|�%6@><no� � ¼���&�-v),+o&46@><n'&.:��x67I*/3+*><n'&�/2>?n'&4:�F;67w'&�/,1!/3+'&�/,1¥><n'&�)2I'I':</vp�67K*)2><&
-./3+'wJ6@>?6@/3+x),=}K*&.),+'F�/3:�5�D { F<67+Jri><n'&�/,>?nJ&.:�),I'I':;/vpJ6@K|)m>?&�-4/3+'w'6s>?67/,+x),=�KC&v)2+8��&�K*/E9,&�><n':</ { r3n>?n'6@F�-./3+Jw'6@><67/3+x)2=(KC&v)2+ { +�>?67=(��&0/,5J>z),6@+q)YF;>?)2>?&�67+|><n'&0+'&4� :<&4r367/,+¥L,^�1 >?n'&�5}/ { +'wx),:yDo5(&4>���&.&.+>?n'&�>���/¢:;&.r36@/3+inx),Fe+'/3+@6 .&4:</�=7&4+'r,>?nC),+Jwi><n'&%5}/ { +'wx),:yD�-./,+'F<6@F;>?F�/,1(>?nJ&%>���/�-./3+'wJ6@>?6@/3+x),=�K*&.),+1 { +'-4><67/3+JFj�%n'6@-zn|-4/367+'-467w'&%1�/3:e>?nJ&�5(/ { +'w'),:;D,~���&�-.),+|KC/E93&�6@+C><n'&�),w �<),-4&.+�>�:;&.r36@/3+i5�D��x6@I'I'6@+'r/3+C><n'&%/,>?nJ&.:�F<6@w'&%/,1}><n'&%-./3+Jw'6@><67/3+x)2=JKC&v),+i&.6s>?n'&4:e93&.:y>?6@-v),=@=@DY/,:en'/3:<6 ./3+�>?),=7=sD3L ^�1}><n'&�5(/ { +Jwx),:;D5}&$>���&4&.+ ><n'&�>���/Ð:<&.r,67/3+'F4~�� ),+'w�� nx),F 4&.:</Ð=@&.+'r,><n	W�&46@>?nJ&.:|><n'&4D )2:<&U+'/2>q+'&.6@r3n�5}/ { :<6@+'r5}/ { +'wx),:;67&.F�/3:¢><n'&4D�nx)v93&8/3+'=sD�/,+'&oI(/367+�>Y6@+�-./3KCKC/3+¥~
><n'&q67+�><&.:<F;&.-$>?67/,+�/,1�>?n'&q-4/3+'w'6s>?6@/3+x),=K*&.),+q1 { +'-4><67/3+JFBZ�>?n'&4+�)2F�w'&.F;-.:<6@5}&4w�5(&41�/3:;&���&�nx)v93&�>?/iKC/E93&01�:</3K�� >?/C),+A),w �<),-4&.+�>�:<&.r,67/3+¥~
� ± �%6@><nA�%n'6@-zn�6s>�n'),F�+'/,+ 6 4&.:</*=7&4+'r,>?nA5}/ { +'wx),:;67&4F.L :�&¢-.),+UKC/�9,&�1�:;/3K � ± ></	� 6@1�><n'&�>���/
:<&.r,67/3+'F�),:;&Y),w �<)2-.&.+�>�)2+'wUnx)v93&Y)*5(/ { +'wx)2:;DH/,1�+'/3+@6 .&4:</o=@&.+'r2>?n¥L ^�1e>?n')2>�6@F�+'/2>�>?nJ&�-v)2F<&�><n'&-znx),67+|nx),F�></�Ix)2F<F�><n':</ { r3no)�F;&.:;67&.F�/,1!:;&.r36@/3+'F � ± ¶v½v½v½4¶ � � F { -zno><nx)2>j>���/�-4/3+'F;&.- { >?6@9,&�:<&4r367/,+'Fnx)v93&8)�5(/ { +'w'),:;D�/,1%+'/3+@6 .&4:</O=@&.+'r,><n�),+'w � � nx),FY)�5}/ { +'wx),:yD�/21�.&.:;/O=7&4+'r,>?n��%6@>?n
�|LO�F<&�� { &4+'-.&�/,1}F { -zn*:<&.r,67/3+ � ± ¶.½v½v½ � � &$p�67Fy>?F4L9^�+'w'&.&4w¥~�),F<F { K*&���),+Jw���),:;&�&.+'-4=7/3F;&.w*)�5(/ { +Jw'&.wF<&.-$>?6@/3+�),+'wY��&�),wJw'&.wi),=@=�>?n'&�:;&.r36@/3+'F#>?nx)2>�nx)v93&�)�+'/3+ 6 .&.:;/0=7&4+'r,>?n¢5}/ { +'wx),:;67&4F
�%6@><n� ),+Jw�),=7=>?n'&%:<&4r367/,+'F�>?nx)m>�nx)v93&�+'/3+ 6 .&.:;/¢=@&.+'r2>?ni5}/ { +'wx),:;67&4F��%6@>?n�><n'&%+'&4� :;&.r36@/3+'F�),+Jw*F;/�/,+¥L���F;F { KC&>?n'&4:<&�67F�+'/�:<&.r,67/3+�><nx)2>�nx)2Fe)0+'/3+ 6 .&.:;/0=7&4+'r,>?n�5(/ { +Jwx),:;D¢�%6@><n��|~�)21 >?&4:e),w'wJ67+'r�),=@=�><n'&�:<&4r367/,+'F&.+'-4=7/3F;&.w�67+�><n'&Y5(/ { +'wJ&.w�F<&4-4>?6@/3+¥L[8�/E��&49,&.:0>?n'6@F�67F�+'/,>0I(/3F<F;675'=@&,~�),F�>?nJ&Y=G),Fy>0:<&4r367/,+'F�),wJw'&.wnx)v93&�></�nx)v9,&�)�+'/3+ 6 .&.:;/�=@&.+'r,><n*5(/ { +Jwx),:;Di�%6s>?nCF</3KC&�/2>?n'&4:�:;&.r36@/3+|)2+'w*><n'&.:;&41�/3:;&���&�w'6@w*+J/,>),w'w�),=7= >?nJ&�I}/3F;F<6@5'=7&Y:;&.r36@/3+'F4L l +'-4&���&�KC/E93&.w�6@+U>?n'&�:;&.r36@/3+��|~ ),F0IJ:</E93&4w�)m>0>?n'&YIJ:<&49�6@/ { F
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F;>?&4I¥~�6@>�6@F�I}/,F<F<6@5'=7&�></iK*/E93&0></|),+�DqFy>z)2><&�67+q>?n'&�F<),K*&0:;&.r36@/3+¥L
� /3:�� � ¼o6@>�67F�&4F<F<&4+�>?6G)2=�),F0K*&4+�>?67/,+'&.wO5(&41�/3:;&Y>?nx)m>�>?n'&�-4/3+'w'6s>?6@/3+x),=
K*&.),+'F0),:;&�+'/,>0><n'&

n'/3:<6 ./3+�>?),=!),+'wq><n'&093&.:y>?6@-v),=!=@67+'&4F.Le�#/CKC/E93&01�:</,K )i:<&.r,67/3+ � >?/C)�:<&4r367/,+ � �%6s>?nH�	� ¼J~'><n'&
>���/o:;&.r36@/3+H+'&.&4w�>?/Cnx)v93&�)i+'/3+@6 .&4:</*=7&.+Jr,>?nA5}/ { +'wx),:yD8/3:�><n'&�-znx),67+Anx),F%>?/*K*/E93&�>?nJ:</ { r,nU)F<&.:;67&4F�/,1�+'&467r3n�5(/ { :<6@+'r�:;&.r36@/3+'F#�%6@>?n�+J/3+ 6 4&.:;/�5}/ { +'wx),:;67&4F
>?/0KC/E93&�></0)�Fy>z)2><&�67+ �*L���n'&4:<&41�/,:<&6@>%67F%F { 
C-.67&4+�>�></CF;n'/E� >?nx)m>���&�-v),+HK*/E9,&�5(&4>���&.&4+U>���/C:<&4r367/,+8><nx)2>�nx)v93&�)�+'/3+ 6 .&.:;/*=@&.+'r2>?n
5}/ { +'wx),:yD3LjÂ!&4> { F%w'&.+J/,>?&�>?n'&�5(/ { +'w'),:;Dq-4/3+'w'6s>?6@/3+x),=}K*&.),+H�%6s>?n � ± ),+'wH=7&4> { F�)2F<F { K*&0>?n')2>6@>0-4/3:<:;&.F<I(/3+'wJF�></o93&.:y>?6@-v),= { I(wx)2><&.F4~
)2+'wO>?n'&i/,><n'&.:0-4/3+'w'6s>?67/,+x),=�KC&v)2+�1 { +'-4><67/3+U�%6s>?n �

�
1�/3:

n'/3:<6 ./3+�>?),= { I(wx)2>?&4F.L!:�&�-v)2+'+'/,> { F<& � ± w'6@:<&4-4>?=sDq>?/*K*/E93&�67+8>?nJ&�/,><n'&.:�:<&4r367/3+A),F���&¢-v),+'+J/,>
�x67I*/3+*><n'&�/,><n'&.:�F<6@w'&�/21¥>?n'&�-./3+Jw'6@><67/3+x)2=xK*&.),+¥L�:�&�+'&4&.wo6@+'F;><&v),w*>?/�r,&4>j>?/Y)¢I}/36@+�>�6@+|:;&.r36@/3+
� 1�/3:%�%n'67-znA>?n'&�n'/3:;6 ./,+�>?),= =76@+'&0>?nx)2>�Ix),F;F<&.F�>?n':;/ { r3nH>?n'6@F�I(/367+�>�),+'wU6s>�67F�/3+�>?nJ&�F?)2K*&�F<6@w'&/,1�>?n'&|-./3+'wJ6@>?6@/3+x),=�KC&v),+�~ �

�
~e-./,+�>?),67+JFY),=@F</UI(/367+�><F�67+�:<&.r,67/3+ �|LU��n'&4:<&41�/,:<&,~�5(&.-.) { F<&q6s>�6@FI}/3F;F<6@5'=7&%>?/YKC/E93&�>?/�),+�DCI(/367+�>�/3+|>?nJ67F�=@67+'&2~�6@>�67FjI}/3F;F<6@5'=7&%>?/YKC/E93&�>?/�)�I}/36@+�>�6@+|:<&4r367/,+	�|L9^�1

��&Y/,5J>z),6@+U)CI}/36@+�>�6@+�:<&4r367/,+ �²1�:;/3K`>?n'6@F�I(/367+�>�6@>�67F�I}/3F;F<6@5'=7&�>?/*K*/E93&¢>?/*><n'&�wJ&.F<6@:<&4wOI}/36@+�>
� ~x),F���),F�I':<&$9�6@/ { F;=@DoF;n'/E�%+¥L
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MON�� � Z�� d�Z X�RUZqZ���T d�RUT �UW�aeWYk T�d�T0a�� �3ZCa
V|W�X�ZC[O\.W�] ^`_CT0a�a�T�b.W�cHW�de\.ZC]

^�+Y>?n'6@F�F<&4-4>?6@/3+Y��&�wJ&.:<6s93&�)�:;&.=7)2>?6@/3+'F<nJ67I�5(&4>���&.&4+|r3/�/�w�92),= { &4F�/,1(�U)2+'wCt�~�F { -zn�>?n')2>e/3+'=sD�/,+'&Ix),:?)2K*&$>?&.:
/,1�>?n'&�K*&$>?n'/�wY+'&4&.wi5}&�-zn'/3F<&4+¥Le��n'&�:;&.=7)2>?6@/3+'F<nJ67I�5(&4>���&.&4+C><n'&�Ix)2:?),KC&4><&.:<F�F<n'/ { =7w5}&YF { -znO>?nx)m>�>?nJ&Y:?)2><67/C/,1e>?nJ&YI':</,5x),5'6@=76@>�D8/21�F;>z)vD�67+Jro67+�><n'&Y6@+'6@><6G),=¥Fy>z)2><&�>?/*>?n'&YIJ:</35x)25'67=@6@>�D/,1eKC/�9�6@+'rqÒAFy>?&4I'F0)v��)vDA5�D { I(wx)2><67+'rC�%6@><nU� /,:¢��¡2��6@F�F { -znU>?nx)2>���&�),:<&¢:<&.),F</3+'),5'=@DH=@6 3 &4=@D>?/iK*/E9,&�ÒqF;><&.I'F�)v��)vD,L
��nJ&�:<&4=G)2><67/3+JF<n'6@I05}&$>���&4&.+��8),+'wYtA67F!�x:;F;>#w'&4:<6@9,&.w�1�/,: ) { +J6@92),:<67)2>?& 5�) { F;F<67),+¢wJ67F;><:<6@5 { >?6@/3+¥LÂ#)m>?&.:�67+H>?n'6@F�F<&4-4><67/3+���&��%6@=7=#),:<r { &�n'/E� )*F;67KC67=7),:�:<&4=G)2><67/3+'F;n'67IH5(&4>���&.&.+�� ),+'w�t n'/3=@w'F%1�/3:

)i5J6@92),:<67)2>?& 5�) { F<F<67),+8w'67Fy>?:;675 { ><67/3+o�%6s>?n8F;><:</3+Jr3=@D|-./3:;:<&.=7)2>?&4w8-./3KCI}/,+'&.+�>?F4L
d /,+'F<6@w'&.:%>?n'& { +J6@92),:<67)2>?& 5�) { F<F<67),+8w'67Fy>?:;675 { ><67/3+8£.W�¦�¶
	 � Z�),+'wA),F<F { KC&�><n'&�-znx),67+A)2>�><67KC&

4�6@F�67+o>?nJ&0F;>z)m>?&�¯ « È Ì�ÃÅÄÇÆ;LjB�D|I}&4:;1�/3:;K*6@+'riÒo/E93&4:<:<&4=G)mpJ)2><67/3+q>�D�I(& { I}wx)m>?&.F��%6s>?n8����&�/,5J>z),6@+>?n'&01�/3=@=7/E�%67+'r�F;>z)m>?&.F �
Ì Ã ± Æ È ¦|Ñ�� W�Ì Ã ÄÇÆ ��¦ Z
Ì Ã �ÇÆ È ¦|Ñ�� W�Ì Ã ± Æ ��¦ ZeÈ�¦*Ñ � � W©Ì ÃÅÄÇÆ �u¦ ZLLL
Ì Ã Ê?Æ È ¦CÑ � W©Ì ÃÅÊ Î ± Æ �u¦ Z�È ¦|Ñ�� Ê W©Ì ÃÅÄÇÆ ��¦ Z

��nJ&*I':;/35x),5J67=76s>?6@&.F�/,1�-zn'/�/3F<6@+'r8>?n'&iF;>?)2>?&4F�Ì Ã ÄÇÆ ¶zÌ Ã ± Æ ¶v½v½.½.¶zÌ ÃÅÊzÆ ),:;&iI':</3I(/3:y>?67/,+x),=
></ � W©Ì ÃÅÄÇÆ Z®~
� W©Ì Ã ± Æ Z � ��� ~sL.L.L4~ � W©Ì ÃÅÊzÆ Z�� ��� Ê L���n'&i:?)2><67/q5(&4>���&.&4+�>?n'&�IJ:</35x)25'67=@6@>�DA/,1�-znJ/�/3F;67+'r8Fy>z)2><&|ÒO),+Jw�><n'&
I':</35'),5'67=@6@>�D*/,1
F;>z)vD�67+JrC6@+q>?n'&�F?)2K*&0Fy>z)2><&,~(Ì ÃÅÄÇÆ 67F��

� W�/,1#KC/�9�6@+'r�>?/iF;>?)2>?&�Ì ÃÅÊzÆ Z
� W�/,1#F;>z)vD�67+Jr*6@+qF;>z)m>?&�Ì ÃÅÄÇÆ Z È � W©Ì ÃÅÊzÆ Z�� ��� Ê

� W�Ì ÃÅÄÇÆ Z W Á L	�7Z
È � ��� Ê��� Î���� � Ã���� V�� Î�� Æ ��� ��� � �"! �#� Î Ã$�%� V�� Î�� Æ ��� ��� � � W Á L@�E¼ Z
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È � ��� Ê � Î Ã�� � V�� Î�� Æ � Ã � � � Î ± Æ � ��� � W Á L@�3� Z
^�1'>?n'6@F :?)2><67/�67F!>?/�/�F;K|)2=7=3>?nJ&�Fy>z)2><&�Ò�F;>?&4I'F�)v��)vD¢�%6@=7=,9,&.:;D¢:?)2:<&.=sD05(&�),-4-.&4IJ>?&4w�),+'w���&j>?n'&4:<&41�/,:<&
I}&4:;1�/3:;K*&4wo>?/�/�K|),+�D|/�9,&.:;:<&.=7)mpJ)2>?6@/3+o>�D�I}&�Fy>?&.IJF.L l +8><n'&0/,><n'&.:�nx)2+'w¥~'6s1#><n'&0:?)m>?67/�67F�-.=@/3F<&�>?/
�3~���&0I}&4:;1�/3:;K*&4w|>?/�/�1�&$� /E9,&.:<:;&.=7)mpJ)2>?6@/3+|>�D�I}&0Fy>?&4I'F.L ^�1#67+|1�)2-4>�><n'67F���),F�>?n'&�:;67r3n�>�),K*/ { +�>�/,1F { I'IJ:<&.F;F<6@/3+�/,1�:?),+Jw'/3K`��)2= 3 F���&Y-./ { =7wUnx)v9,& { F<&4w�),+���1 { :y>?n'&4:�1�:;/3K �¢�3~¥),+'wUKC/E93&.wU></q)
w'6 � &.:;&.+�>�-./3+�></ { :e=76@+'&,L#��+C),IJI':</3IJ:<6G)m>?&�:<)2>?6@/�KC67r3n�>�5(&%),:;/ { +'w���È ¼�½@�3L
��n'&.:;&41�/3:;&%5�D�F<&$><>?6@+'r
>?n'&�:?)m>?67/�/21
><n'&�I':</35'),5'67=@6@><67&.F�),5(/�9,&0>?/C5}&0&�� { ),=!>?/�����&¢/35�>z),6@+ �

� ��� Ê � Î W Ã$� � V�� Î�� Æ � Ã � � � Î ± Æ Z�� Ã ��� � Æ È�� W Á L@� ¹ Z
^�1!��&�>?) 3 &�>?n'&�=@/3r�),:;6@><n'K /,1 &�� { )2>?6@/3+ W Á L@� ¹ Zj),+Jwo=7&$> � È�� W©Ì ÃÅÄÇÆ ��¦ Z � ¡ W ¹ 	 � Z®~���&�/35J>z)267+|><n'&
1�/3=7=@/��%6@+'rY&�� { )2>?6@/3+867+H��),+'w�Ò �

� W�� ��Ê � � Z!Ñ Ò�=7/3r � ���E��=7/,r W�� ZeÈ ¼ W Á L@�E� Z
Â &$> { F��%:<6s>?&0>?nJ&�:<&4=G)2><67/3+JF<n'6@IH5(&4>���&.&4+��Ð),+'wOÒ867+8>?n'&�1�/3:;K �uÈ � � Î	� � Ê L�
�= { r3r36@+'r�>?n'6@F�6@+
W Á Ls�E�7Z®~J��&�/35J>?),67+o><n'&01�/3=7=@/E�%67+'rY&�� { )2>?6@/3+867+ � �

� W � ZeÈ � W � Î � � � � Z�� � �u=7/,r W�� Z�È ¼ W Á L@� Á Z
�%n'67-zn�w'/�&.F0+'/,>�6@+�93/3=s93&*Ò}L :�&�F;> { w'67&4w�><n'&C),5(/�9,&�1 { +'-4><67/3+�)2+'wO1�/ { +'w�>?nx)m>�6@>�),-znJ67&49,&.F�6@><FK|)mp�6@K { KÀ1�/3: �������Èg����¡ ¹ =@/3r Wy����¡ ¹ � Z�),+JwÐ><nx)2>Y><n'&o1 { +'-$>?6@/3+ � 6@FY67+J-.:<&.),F<6@+'r�1�/3:� 6@+
Wy��� ¶ ������ Z�),+'wAw'&.-4:<&.),F<6@+'r*1�/3: �¾67+.W �������¶�� Z®L���=7F;/'~'>?nJ&¢=@67KC6@>�/21 � ),F � r3/�&4F�></���� 6@F
� � L���nJ&.:<&$1�/3:<&�>?n'&%1 { +'-$>?6@/3+ � nx),F�>���/ .&4:</3F4L9^�1 { I(wx)2>?&4Fj�%6s>?nH��¡,��),:;&�wJ/3+'&�),+'w*��&�w'&.+'/2>?&
� È���¡,� ��&�/35J>?),67+U><n'&�F?),KC&Y&�� { )2>?6@/3+�),F`W Á L@�E� Z�67+ � L���n'&.:;&41�/3:;&�>?n'&�I(/3F<6s>?6s93& 4&.:</8/,1�><n'&1 { +'-4><67/3+ � -4/3:<:;&.F<I(/3+'wC>?/ { I(wx)2>?&4F�wJ/3+'&%�%6@>?n*��),+'wC>?n'&�+'&.r3)2>?6s93&�.&4:</¢></ { I}wx)m>?&.Fjw'/3+J&��%6s>?n��¡,��L

��nJ&OF</3= { >?6@/3+'F|/21�&�� { )2><67/3+	W Á L@� Á ZCw'&4I}&4+'w /3+ ��~��%n'6@-zn 67F|)�1 { +'-4><67/3+�/,1�>?n'&UFy>z),:y>?6@+'rI}/36@+�>v~�),+'wA/3+���~x�%n'67-znA67F%>?n'&�:?)m>?67/i/,1
>?n'&¢I':</,5x),5'6@=76@>�D|/,1�Fy>z)vD�67+'r*67+8>?n'&�67+J6@>?67),=�Fy>z)2><&�></*><n'&
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 ¼
I':</35'),5'67=@6@>�D|/,1�KC/E9�6@+'ri>?/*><n'&�F;>z)m>?&�ÒHF;><&.I'F�)E��)vD3L��#/|6@+�9,&.Fy>?67r3)2>?&�>?n'&�I(/3F<F;675'=@&¢F;/3= { ><67/3+JF�1�/3:&�� { )2><67/3+ W Á Ls� Á Z$~���&0-4/3+'F;67w'&4:�>?n'&�:?),+'r,&�/,1 92),= { &.F �Ó),+'w �%-v),+o>?) 3 &2L ^�1
Ì�ÃÅÄÇÆ
6@F�w'6@F;>?:;675 { >?&.wo),F£�W�¦�¶%	 Z$~x><n'&.+�W©Ì ÃÅÄÇÆ ��¦ Z � ¡ 	 � 6@F � � ± L���n'& ��� ),+'w � ��� � { ),+�>?6@=7&4F�/,1 � � ± ),:;&¢¼�½Å¼3¼,� �*)2+'w���½ �,Á L��n'&�9,)2= { &4F0/,1 �S-4/3:<:;&.F;I}/3+Jw'67+'rq></o>?n'&4F<&�� { ),+�>?67=@&.F�),:;&q��¼�½Å¼3¼�� � 
 ),+'wÐ���3½	� ¹ L ^�+O>?nJ&i>?),5'=@&Á L@�*��&oIJ:<&.F;&.+�>�>?nJ&oF</3= { >?6@/3+'F�1�/3:¢><n'&o&�� { )2>?6@/3+ W Á L@� Á Z�1�/3:�F</3KC&o-4/3KY5'6@+x)2>?6@/3+'F�/,1 ��),+'w ��L
��n'&�92),= { &4F�1�/3: � � ��),:;&�67KCI(/3:;>?),+�>�5(&.-.) { F<& � � ¼Y-4/3:<:;&.F<I(/3+'wJF%></ { I(wx)2><&.F�w'/3+J&��%6@>?n8��),+'w
� ��¼�-4/3:<:;&.F;I}/3+Jw'Fj></ { I}w')2>?&4Few'/3+'&��%6@><n8��¡,��~,5 { >j/3+'-4&%��&%-zn'/�/3F<&�) �Ó��&%w'/ { I(wx)2><&.F�5}/2>?n�%6@>?nC�O),+JwH�E¡,��L
��n'&�9,)2= { &4F�1�/3: � � �m)2:<&�5(&4>���&.&.+|¼J½ Á ��),+'w 
 ½ 
 �3L � /3:eFy>z),:y>?6@+'r0I}/,67+�>?Fe-4=7/3F;&�>?/
>?n'&�K*/�w'&2~(-4/3:<:;&.F;I}/3+Jw'67+'rC>?/�� È ��¼�½Å¼3¼ ¹ 67+H�
),5'=7& Á Ls�3~x>?n'&�92),= { &.F�/,1�>?nJ&�>���/oF</,= { ><67/3+'F�),:;&-.=7/,F<&�6@+*K*),r3+J6@> { w'&���1�/3:�>?n'/3F;&�Fy>z),:y>?67+Jr�I(/367+�>?F�>?nJ&�F?)2K*&�:<&4=G)2><67/3+'F;n'67IC5(&4>���&.&.+H��),+'w8Òin'/3=@w'F1�/3: { I(wx)2><&.F��%6@><ni�U),+'w8��¡2��L � /,:�F;>?),:;><67+'r�I(/36@+�><F�1�),:e)v��)vDY1�:</3K >?nJ&�K*/�w'&,~,-./3:;:<&.F;I}/,+'w'67+Jr�>?/
� È � ¹ 6@+o>?n'&��
),5'=@& Á Ls�3~�1�/3: { I}w')2>?&4F��%6@>?n8�j~�><n'&0:<&4=G)2><67/3+'F;n'67I|5}&$>���&4&.+A�u),+'wq>?nJ&0+ { KY5}&4:/,1¥Fy>?&.IJF�:;&�� { 67:;&.F�92),= { &4F�/,1 � >?nx)m>�)2:<&%F<6@K*6@=G),:#>?/�>?n'/3F;&��%nJ&.+*><n'&�F;>z)2:;>?6@+'r�I}/,67+�>?Fj),:;&�-4=7/3F;&�>?/>?n'&�KC/�w'&2Le��n'67F%6@F�+'/,>�>?nJ&�-.),F<&�1�/3:�><n'& { I}w')2>?&4F�wJ/3+'&0�%6@><n���¡2��~J1�/3:��%nJ67-zn8>?n'&�:<&4=G)2><67/3+JF<n'6@I5}&$>���&4&.+A�u),+'wHÒ|6@F�5x),F;&.w8/3+o9,&.:;D|w'6 � &.:;&.+�>�92),= { &.F�/21 �*Le��n'67F�6@F�w { &�>?/Y>?nJ&�1�),-4>�>?nx)2>��%n'&.+>?n'&CF;>?),:;><67+'r8I(/367+�>�67F01�),:�)v��)vDO1�:;/3K >?n'&iKC/�wJ&,~ >?n'&C-znx),6@+�nx)2F�></AKC/E93&i>?/HF;>z)m>?&.F�-.=@/3F<&4:0>?/
>?n'&¢K*/�w'&¢),+'wA><n'&.:;&41�/3:;&¢��&Ynx)v93&¢9,)2= { &4F�/,1 �¾È¾��¼J½ Á �C><nx)2>�-4/3:<:;&.F;I}/3+Jw'F�></*92),= { &.F�1�/,:¢��¡2�-.=7/,F<&.:�>?/C��><nx)2>�),=@=7/E��><n'&�-zn'),67+C>?/�K*/E93&�-.=@/3F<&4:j></¢><n'&�KC/�w'&%/3:�)m>�=@&v),Fy>j+'/,>�r3/¢1 { :y>?n'&4:�)v��)vD1�:</3K >?n'&�KC/�w'&2L
^�+i>?nJ&�5'6@92),:;6G)2><&!5�) { F<F;6G),+i-.),F<&��%6@><n�F;><:</3+'r,=@D76�-4/3:<:;&.=G)m>?&.w�-4/3KCI}/3+J&.+�>?F4~�6s1�>?n'&�-4/3K*I(/3+'&4+�>?Fnx)v93&0w'6 � &4:<&.+�>�92),:;6G),+J-.&.F4~')21 ><&.:�:;&.F;-v),=@67+'r�>?n'&4K²>?nJ&�I':</,5x),5'6@=76@>�DY-./3+�>?/ { :�=76@+'&.F�),:<&�+'&v),:;=@D*Ix),: 6),=7=@&.=�></C><n'&¢=@67+'&�)m> Á ��� ),+Jr3=7&�),+'w8>?nJ&�>���/|-4/3+'w'6s>?67/,+x),=¥KC&v),+H=76@+'&.F%+'&.),:<=sDq-./,67+'-467w'&0�%6@><nA><n'&

Á ��� =@67+'&2L ��F<F { KC&���&�),:<&A67+�>?n'&AF;>z)m>?&U¨
ÃÅÊzÆ�È W�Ì ÃÅÊzÆÄ ¶?Ì Ã Ê?Æ± Zi),+'w�><n'&A�':<F;>|-./3KCI(/3+'&.+�>|67Fi>?/5}& { I}w')2>?&4wu+'&$p�>.L-^�1�Ì ÃÅÊzÆÄ 67F�)2>Y)Hw'67Fy>z),+J-.& �U1�:;/3K >?n'&*-./3+Jw'6@><67/3+x)2=eK*&.),+¥~e)21 ><&.:¢),+ { I(wx)2><&�%6@>?n��j~!Ì ÃÅÊ °}± ÆÄ 6@F�/3+O>?n'&�/2>?n'&4:�F<6@w'&�/,1�>?n'&�-4/3+'w'6s>?6@/3+x),=#K*&.),+�)2>�)owJ67F;>?),+'-4& � ��� �xL���nJ&�+'&$p�>
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Ô � ��Ä�Ä�� � ±�� � � � � ���Ä � Ä�Ä � ���  ��� �  � �Ä � Ä ± Ä ��� � ��� �  � �Ä � Ä ��Ä ��� Ä  �  ��� ±Ä � Ä � Ä ± Ä � � ±�±��  ±�±�� �
Ô � � Ä�Ä�� � ±�� � � � � ���Ä � Ä�Ä  ��� � ��� � ��� ÄÄ � Ä ± � ��� � ���  ±�±�� ÄÄ � Ä � � ��� ± ��� � ��� �

Ô � � Ä�Ä�� � ±�� � � � � ��� � �Ä � Ä�Ä � ±�±�� � ��� �  � � ��� �Ä � Ä�Ä � ��� � ��� � ��� � ��� ÄÄ � Ä ± Ä � �  ��� � � � �  � �Ä � Ä ��Ä ��� Ä ��� Ä ��� � ��� �

Ô � � Ä�Ä�� � ±�� � � � � ��� � �Ä � Ä�Ä � ��� � ±4��� Ä ±�±�� � ��� �Ä � Ä�Ä � ��� � ��� � ��� � ��� �Ä � Ä�Ä  ��� �  � � ��� ± ��� �Ä � Ä ± � ��� � ��� � ��� � ��� �
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Ô � ± Ä�Ä�� � ±�� � � � � ���Ä � Ä ± Ä ��� �  � � ��� �Ä � Ä ��Ä ± Ä � �  � � ± Ä � �Ä � Ä � � ���  ��� � ±�±�� �
Ô � ��Ä�Ä�� � ±�� � � � � ���Ä � Ä�Ä � ��� � ± Ä � � ��� �Ä � Ä ± Ä  � Ä ��� � ��� �Ä � Ä ��Ä  �   � Ä ��� �Ä � Ä � Ä ��� � ��� � ��� �

Ô � � Ä�Ä�� � ±�� � � � � � ���Ä � Ä�Ä  ��� � � � � ��� ±Ä � Ä ± � ��� ± ��� � ± Ä � ÄÄ � Ä � �  � � ��� �  � Ä
Ô � � Ä�Ä�� � ±�� � � � � ��� � �Ä � Ä�Ä � ��� Ä � � � ��� � � � �Ä � Ä�Ä � ��� ± ��� ± � � � ��� �Ä � Ä ± Ä � � � ��� Ä � � � ��� �Ä � Ä ��Ä ��� � ���  ��� � ���  

Ô � � Ä�Ä�� � ±�� � � � � ��� � �Ä � Ä�Ä � ��� �  � �  � � ��� �Ä � Ä�Ä � ��� � ��� � ��� � ��� ±Ä � Ä�Ä  ��� � ��� � ��� � ��� ±Ä � Ä ± � ��� ± ��� � ���  ���  
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� { + 7 ´ � � � � � � 7 ´ � Ä�� � � �

� � � � L � ¼JL � � Á L 
 Á L Á
¹ ¹ ¼ � L � ¼JL � � � L@� � L@�
� � � � L ¼ ¼JL � � Á LÅ¼ Á LÅ¼
Á ¹ ¼ � L � ¼JL � � � L ¹ � L ¹
� ¹ ¼ �JL 
 ¼JL 
 ¼ � L � � LÅ�
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¹ � ¼ � Á L � ¼�LÅ�3¼ �v¼JL Á � L 

� 
 ¼ �3¼JL � ¼�LÅ�J� �JL � ��LÅ¼
Á 
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Efficiency: SMCMC vs. 1st=22,  
 SMCMC vs. 3rd=52, 1st vs. 3rd=2.3 

Theta Parameter

PE SMCMC 1st 3rd

2.4067

2.4371

2.4675

2.4978

2.5282

2.5586

•

•

• •

Efficiency: SMCMC vs. 1st =29, 
 SMCMC vs. 3rd=24000, 1st vs. 3rd=850

Lambda 1 Parameter

PE SMCMC 1st 3rd

0.0691

0.0700

0.0709

0.0718

0.0726

0.0735

•

•

• •

Efficiency: SMCMC vs. 1st=13,
 SMCMC vs. 3rd=1900, 1st vs. 3rd=150

Lambda 2 Parameter

PE SMCMC 1st 3rd

0.1517

0.1545

0.1574

0.1602

0.1630

0.1658

•

•

• •

Efficiency: SMCMC vs. 1st=7.3,
 SMCMC vs. 3rd=80, 1st vs. 3rd=11

Lambda 8 Parameter

PE SMCMC 1st 3rd

0.8118

0.8312

0.8505

0.8699

0.8892

0.9086

 

PE=Precise Estimate, SMCMC=Estimate Based on One Chain,
 1st=Estimate Based on First Order Regression, 3rd=Estimate Based on Third Order Regression
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Simple Linear Regression 
 95% Confidence Intervals 
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Parameters

 Third Order Regression 
 95% Confidence Intervals 
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Simple Linear Regression 
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Third Order Regression 
 90% Confidence Intervals 

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

1 2 3 4 5 6 7 8 9 10 11

0.80

0.82

0.84

0.86

0.88

0.90

0.92

0.94

0.96

0.98

1.00

•

�r+ �YOB8J7 � p ' � � -\'*+.Hz2F'J79-v@5Q '*),7 /9@AKY7;8*2 �Y7x4B8J@Ya32Fa,+ID.+.'*+.79-�QX@Y8�'*),7 U ��� 25%,c+U *�� /;@Y% >3c,7;%,/97l+.%u'J798 m
K52FDI- @Ya6'125+.%,79cd2F- '*),70QX8J25/;'J+I@Y%e@5Q '*),7M'&<v@i)nOB%,c,8J7;c U ��� 25%,c U *�� /9@Y%W>3c,79%B/97�+I%L'*7;8?KF25D.-S'*),2F'
/9@Y%L'12F+I%e'J),7�4,8J7;/9+.-J7�79-\'*+.Hz2F'J75p � 25/1)~/;@Y% >3c,7;%,/97�+.%u'J798\K52FD�<=25- c,7_'*798?HW+.%,79cUQX8?@YH�25%d79-\'*+IHW2F'J7
a325-J7;c�@5%�2>432F+I8 @5Qv/1)325+.%,- U *�* +h'*7;8*2F'J+I@Y%,- DI@Y%��Bp QV),7�c,@5'?'*7;c�D.+I%,7Z8J794B8J79-?79%L'*-]'*),7�D.+IHG+.'*-s@5Qv2
U ��� /;@Y% >3cB79%,/;70+I%L'J798?KF25D�a325-J7;ce@Y%>'J),7la,+I%,@5HW+I25DbcB+I-?'J8J+.a,OB'*+.@Y%|p



���������
	����������������	������������! "������#%$�& T *!

%,+ItuO,7Fp QV),7W'&<=@d/;@YO,4,D.79c(-J25HW4BDI+I%��i'J79/1),%B+ItuO,79-�OB-J79c�+.%�'J),+I-]/1)3254B'J798;:�kl+.a,a,-]-*25HG4,DI+.%���25%,c
'*),7�R�7_'*8J@54b@YD.+I-�2FD �Y@Y8?+.'J),H�:rab@5'J) )32`KY7�/9@YHG4,OB'*2F'*+.@Y%325Dvc,8*2`<ga325/1fu-;p kx+Ia,aB-�-*25HG4,DI+.%��U-?7979HG-
'*@>4,8?@6c,OB/97M-J25HW4BDI79-S'*)32F'x258J7M)B+ �Y),DhPi/9@Y8?8J7;DE2F'J79c|:|aBOB'l2F' 'J),7M7}^B4[79%B-J7�@5Q�)32`Kn+I%��z'J@>/9@YHG4,OB'J7
+I%LKY7;8J-J7]/9OBHMO,DE2{'*+.K57xc,+I-\'*8?+Ia,OB'J+I@Y%�QXOB%,/;'J+I@Y%,-;:B<g),+./1)�QX@Y8V-?@YHW7x/;@Y%,c,+h'*+.@Y%325Dbc,+I-\'*8J+.a,OB'J+I@Y%,-=HW+ �Y)L'
ab7s7_^64[79%,-?+.KY7FpvR�@Y8J7;@AKY798;:BQX@Y8 HG@Y8J7gc,+hyW/;O,D.'�4,8?@Ya,D.79HG-9:L'*),7S/9@Y%Bc,+.'J+I@Y%32FD,c,+I-\'*8?+Ia,OB'J+I@Y%B-�<g+IDID3%B@5'
ab7�2`KF25+IDI25a,DI7F: 25%,c�'*),7;8J7;QX@58J7�kl+.a,a,-�-*2FHW4,D.+I%��U<g+.DIDv%,@5'Gab7�254,4BDI+I/925a,D.75p �3@Y8M'*)B7eR�7;'*8?@Y4[@YDI+.-
25D �Y@58J+.'J),H�: 'J),7M+.%,7;yG/9+.79%,/_PU+.- +I%L'*8?@6cBO,/97;cdauP�'*),7�-?Hz2FDID -?'*7;4~-J+ .;7M%,7;79c,7;c�'J@�f57;794~'*),7�8?7 �?79/}m
'*+I@5%z8*2{'*7s-JHW25DID 25%Bcz'*),7;8J7_QX@Y8J7s'*),7S/9@Y8?8J79DI2F'*+.@Y%Gab7_'&<=7;79%i/1)325+.%,-=),+ �Y)|p�QV)B79-J7 +I%,7_yW/;+I7;%,/9+.79-=/925%
ab7�2`K5@Y+Ic,7;c~auPeO,-J+.%��>@5'J),798 -J25HG4,DI+.%��W'J79/1),%,+.tuO,79-;: -?O,/1)�25-x),+ �Y),798 m&@Y8?c,798 $ 25%��Y7_K6+.%dHW7_'*),@nc,-;:
<g),+I/1)�/`25%�4,8?@6c,OB/97xKY7;8?PiDI@A< 8J7 �?79/;'J+I@Y%�8*2{'*79-gO,-?+I%���8?7`25-?@Y%325a,D.7x-?'J794e-?+ .;79-9p

��+I%,c,+.%��l'*),7 HG7`2F%�25%,cW'*),7 KF258?+E25%B/97_m�/9@AKF258J+I25%,/;7SHW2F'*8?+h^�QX@58�'J),7lkl25O,-J-?+E25%z254,4,8?@`^B+.Hz2{'*+I@5%
8J79tuO,+.8J7;-z'*+.HW7�@5Ql@Y8?c,798�� � :V<g),7;8J7�� +.-W'*)B7U%uO,HMa[798�@5Ql4,258*25HG7;'J798?-9:s25%,c @5%,7eQXO,D.D kx+Ia,aB-
-*25HG4,DI7;8V-J/925%�QX@58g'J),7Zk]2FO,-J-?+E25%�254,4B8J@`^6+IHW2F'*+.@Y%�8J7;tuO,+I8?79-g'*+IHG7 @5Qr@Y8JcB798�� �Ap�QV),7]HW7_'*),@nc,-V@5Q
'*),+.-V/1)3254B'J798S258J7 'J),798?7;QX@Y8?7Z4,8?@Ya325aBD.P�%B@5'gO,-J7_QXO,D <g),79%��+.-VHW@58J7 '*),25%e2MQX7_< )uO,%,c,8?79c|p



� � ��� ���	� 


� �� ����  ����  

QV),7=HG7;'J),@6cB-�c,7_KY7;DI@Y4[79cM+.%]'J),+I- '*)B79-J+.-�),2AK57=a[797;%M-J),@A<g%M'J@S4,8?@AK6+.c,7�-J+ �5%,+ >3/925%L'r+.HW4B8J@AKY7;HW7;%u'J-
+I%�RUTVRUT 7;-?'J+IHW2F'*@Y8?-9p �3O,8\'*),7;8V8J79-?7`258?/1)e/;@YO,DIciD.7`25c>'*@W25c,cB+.'*+.@Y%325D[+IHG4,8?@CK579HG79%L'*-;p

QV)B7�8J25%,c,@5H -?79tuO,79%B/97�@CK5798?8J79DI2{^B2F'*+.@Y% '*7;/1),%,+.tnOB7 2F%,c��Y25/9@YaB+E25% @AK5798J8?79DI2{^B2F'*+.@Y% /9@YOBDIc
4b@5'J79%L'*+I25DIDhP�a[7e/9@5HMa,+I%B79c|:V-?O,/1) '*)32{'�%,@Y%nm\kl25O,-J-?+E25% c,+I-\'*8?+Ia,OB'J+I@Y%B-�<g+h'*) )B+ �Y),DhP %,7 �Y2F'*+hKY79DhPLm
/9@Y8?8J79DI2F'*7;cz/;@YHW4[@Y%,7;%L'*-�/9@YO,D.cza[79%,7 >,'=QX8?@YH +h'`p�QV),7S43258J25HW7_'*7;8 � +.%��Y2F/9@Ya,+I25%G@CK5798?8J79DI2{^B2F'*+.@Y%
25%,c '*),7i4,8?@6c,OB/;'W@5Q 4,258*25HG7;'J798?-�� � � +I% 8*25%Bc,@YH -?79tuO,79%B/97U@AKY7;8J8?79DE2C^,2{'*+I@5%�),2AK57�'J),7i-*25HG7
8J@YD.70@5Q O,4[c32F'J+I%��G'*),70/1)325+I%e-JO,/1)d'*),2F' <v7M<g+ID.D HG@AKY7�2WDE258��Y7ZcB+I-?'*25%,/;7M+I%e'J),7MD.@Y%��zcB+I8J7;/;'J+I@Y%|p
QV),798?7;QX@Y8?7Z@Y%B7l<=2`P>@5Q�/1),@n@Y-J+.%�� � QX@Y8�� < +.-V'*@�'125fF7l+.'g79tuO32FD|'*@�� � ��p

< %,7iHG7;'J),@6c(QX@58�/9@YO,4BDI+I%���� < 'J)32F'�<v7�),2AK57�'J8J+.79c�)325-�%,@F'G25/1),+I7_KY7;c ),+ �Y)�/9@58J8J7;DE2F'J+I@Y%B-
ab7_'&<=7;79%d'*),7l'&<v@>-*25HG4,DI7;-9pV$�Q��Y25/;@Ya,+I25%�@AK5798J8?79DI2{^B2F'*+.@Y%e4,8?@Y4[@Y-J7;- c,+ �b798?79%L'S-?'12{'*79- +I%i'*),7]'&<=@
/1)325+I%B-9:�'J),7z/1),25+I%,-l<g+ID.D�%,@5'ZHW@AK57G'J@��Y7;'J),798]QX8J@YH�'J)32F'Z4b@5+I%L']@Y%|p QV),7;8J7z+.-02FDI-J@i'*)B7W/1)32F%,/97
'*)32F'='*),7 '&<v@�/1)325+I%B-o<g+IDID[HG@CK57x+I%>c,+ ��7;8J7;%u'gcB+I8J7;/;'J+I@Y%,-=c,O,7 '*@M'J),7 Q 25/_'o'*)32{'o'*),7x+.%,+.'J+E25D -\'12F'J79-
@5Q|'*)B7S@Y%B7S-\'*794�� < QX@Y8�'J),7g'&<=@M/1),25+I%,-v25Dh'*),@YO��Y)W/;DI@Y-?7s'J@07925/1)�@5'J),798;:6HW2`P6a[7s@Y%W'J),7S@54,4b@5-J+.'J7
-J+IcB7]@FQ�'J),7l/9@Y%,cB+.'*+.@Y%325DbHW7925%|p

��7G)32`KY7W'J8J+.79c~/9@YOB4,DI+.%��iauP~-\'1258\'*+.%���'&<v@e/1),25+I%,-l+.%�'&<v@e-\'12F'J79-lQ 258l2543258\'Z25%,cNOB-J+I%���'J),7

T *L�



���������
	����Z������$ �����
&W# ��$�& T *('

R�7;'J8J@Y4[@YDI+.-M25D �Y@Y8?+.'*)BHQX@Y8M-?@YHW7W-?'J794,-�QX@YD.DI@A<=7;c(aLPN@5%,7 �Y25/9@5a,+E25%N@CK5798?8J79DI2{^B2F'*+.@Y%(-\'*794�p ��7
25-J-?79-J-V'J),7x/9@YOB4,DI+.%��M4[798?QX@58JHW25%,/97 @5Q '*),+.-o4,8J@n/97;c,O,8?7xauPz8JO,%B%,+I%���20QX7_< /1),25+I%,-VOB-J+I%���c,+ �b798?79%L'
-?'12F8?'*+.%��z4[@Y+.%u'J- 2F%,cU/`2FDI/9OBDE2F'J+I%���'*),7Z/9@Y8?8J7;DE2F'J+I@Y%�ab7_'&<=7;79%d'*)B7079%BcU4b@5+I%L'*-S4,8J@nc,O,/;79cUaLP�7`25/1)
4325+I8v@5Q /1)325+.%,-9p�R�7;'*8?@Y4[@YDI+.-=O,4[c32F'J79-=<v798?7xO,-J7;c�+.%�@Y8?c,798='J@�a,8J+.%��0'J),7 -?'*2F'*7;-o'*@��57;'*)B798oD.@6/925DIDhPYp
�N7v)32`KY7v'J79-\'r'*)B+I- @Y%M2 k]25OB-J-J+I25%]c,+I-\'*8J+.a,OB'J+I@Y%x<g+.'J)0),+ �Y),DhPx4b@5-J+.'J+.K579D.PLm�/9@Y8?8J79DI2F'*7;cl/9@YHG4b@5%,79%L'*-;:
a,OB' 'J),7M/9@58J8J7;DE2F'J+I@Y%�a[7;'&<v7979%~'*)B70'&<=@>-J25HG4,DI7;-S<=25-x%,@5' ),+ �Y)U25%,cU+h' a[79/9@5HW7;- -JHW25DID.798s25- <v7
+I%,/;8J7`2F-J7Z'J),70cB+IHG79%,-?+I@Y%32FDI+.'&Pz@5Q�'J),704,8?@Ya,D.79H�p �N7025DI-?@W'*8?+I7;c�'*@W/9@YOB4,DI7l'*),7Z/1)325+.%,- a[7;'?'*798SaLP
4,8J@��?7;/;'J+I%��z'J),704[@Y+.%u'J- @Y%�'*),7 �Y25/9@YaB+E25%�'*8*2 �?79/;'J@Y8?P�@Y%e'J),70D.@Y%��z2{^6+I- 2F%,cU@Y8?c,798?+I%��z25%,ce'J),79%
-J79D.79/_' '*),7Z%,7_^n'x4[@Y+.%u'9p�QV)B+I- 2F4,4,8J@Y25/1)U<o2F-x25DI-?@z%,@F' KY7;8?P�-JO,/;/97;-J-?QXOBD�ab7;/`25O,-?7�+.Q�'*),7M-\'1258\'*+.%��
4b@Y+.%L'*-l+I%d'*)B7 �Y2F/9@Ya,+I25%�-?'*7;4N2F8J7G@Y%d'*),7Gc,+ �b798?79%L']-J+.c,7�@5Q='J),7�/9@Y%,cB+.'*+.@Y%325DrHW7925%d'*),7G/1)325+.%,-
HW@AKY7�+.%�cB+ �b798J7;%L'ZcB+I8J7;/;'J+I@Y%,-;p��3OB'*O,8?7�<=@Y8?fU/9@5O,DIc~a[7G/9258J8?+I7;c�@5OB'l'*@ >3%,7�'*OB%,7G'J),7�<o2`Pd'J),7
%,7_^n'S-?'12{'*7l+I-g/1),@Y-?79%�+I%>'*),7 �Y25/;@Ya,+E2F%�@AK5798J8?79DI2{^B2F'*+.@Y%>'*)32F'g<g+.DID|),7;DI4i'*),7x'&<v@z/1)32F+I%,-V'*@GHG@CK57
'*@�-?'*2F'*7;-S/;DI@Y-?798o'*@ �Y7;'J),798;p

R�7;'*)B@6c,-g-?+IHG+IDE2F8 'J@M'*),@5-J7 <v7]),2AK57l4,8J7;-J79%L'J79c�+I%�T=)32546'*798 � :,/`25%ia[7x254,4BDI+I7;c�'*@�4,8?@Ya,D.79HG-
<g),798?7M-*25HG4,D.79-gQX8J@YH�-J7_KY7;8*25D�-J+IHG+IDI258Vc,+.-?'*8?+Ia,O6'*+I@5%,-s258J7Z%,797;c,79c|p�QV),79-?7M4,8J@5a,DI7;HW-S258J+.-J7]<g),79%
25-J-?79-J-?+I%��G'*),7l7 ��7;/;'s@Y%i'*),7l4[@Y-?'J798J+.@Y8Vc,+.-?'*8?+Ia,O6'*+I@5%�@5Q�cB79DI7_'*+.%���@Ya,-?798?KF2F'J+I@Y%B- C 	�7;8JO����5+E2 T-U(U � J
@Y8W/1),25%��Y+.%���'J),7e4B8J+I@58�@Y8WD.+IfF79DI+.),@n@6caC kl7;DIHW25%|:=To258JD.+I%|: Vn'*7;8J% 2F%,c ^gO,a,+.%"T-UDU � 2B:oT=)3254B'J798
T ' J_p QV),79-?7l25OB'*)B@Y8J-vO,-J7 +.HW4[@Y8\'125%,/;7g-*25HG4,DI+.%��l'*@M@Ya6'125+.%z79-\'*+.Hz2F'J79- QX@Y8=7}^64b7;/;'*7;c�KF25DIO,7;-v<g+h'*)
8J79-?4b7;/;'l'*@i2FDID c,+I-\'*8J+.a,OB'J+I@Y%,-SaLPUc,8J2A<g+.%��i2>-*25HG4,D.7ZQX8J@5H�@Y%B7�@5Q '*),7�c,+.-?'J8J+IaBOB'*+.@Y%,-9:�25%,cU'J),79%
8J7;<v79+ �Y)L'*+.%���'*),7;-J7~-*25HG4,D.7U4b@5+I%L'*-z'J@�8J7��379/_'�'J),7~@5'*)B798>c,+.-?'*8?+Ia,O6'*+I@5%,-9p	qS%6QX@Y8?'JO,%32F'J79D.P5:S'J),7
+IHG4b@Y8\'125%B/97 <v79+ �Y)L'*-s/`25%iKF258?P�<g+.DIc,DhPW<g)B79%�'J),7lc,+I-\'*8?+Ia,OB'J+I@Y%B-V258J7x'J@6@�c,+ ��7;8J7;%u'9p#��7l4,8J@54b@Y-?7
'*),7eQX@5DIDI@A<g+.%���-\'*8J2F'*7 �5P QX@58z79-\'*+.Hz2F'J+I%���7_^64[79/_'12F'J+I@Y%,-W<g+.'*) 8J79-?4b7;/;'>'J@(Hz2F%uP c,+ ��7;8J79%L'9:saBOB'
-J+IHG+IDI2589:9c,+I-\'*8J+.a,OB'J+I@Y%,-;p
V6+IHMOBDE2F'J7 2SDI@5%��SRe258JfF@AKZ/1),25+I%Z/9@Y%LKY7;8��Y+.%��S'J@S@5%,7v@FQB'*)B7vc,+.-?'J8J+IaBOB'*+.@Y%,-9:
QX8J@YH�<g),+I/1)�2z4B8J79/;+I-?7�79-?'J+IHW2F'*7ZQX@Y8S'J),7�7_^64[79/;'J79c~KF25DIO,7;- @5Q�'J),7�43258J25HW7_'*7;8J- <g+h'*)d8J7;-J4[79/_'x'*@
'*),+.-oc,+I-\'*8?+Ia,OB'J+I@Y%W/`25%>a[7 QX@YOB%,c|p �3@Y8v'J),7x@5'J),798ocB+I-?'J8J+.a,OB'*+.@Y%,-;:68?O,%>-J),@58?'V/1)32F+I%,-o/;@YO,4,D.79c�<g+h'*)



���������
	����Z������$ �����
&W# ��$�& T *��

'*),7 >,8J-?' 43258?' @5Q�'*),70DI@Y%��W/1)325+.%|: 25%,c�'*),7;%�OB-J70'J),7MHG7;'*)B@6c,- 4,8J7;-J79%L'J79c�+I% V67;/;'J+I@Y%,- � p\Xz25%,c
� p ! '*@�>3%,c 25/;/9O,8J2F'*7W79-?'J+IHW2F'*7;-Z@FQo'*),7W7_^64[79/;'J79c�KF25DIOB79-]@5QV'*),7W43258J25HW7_'*7;8J-l<g+.'*)�8J7;-J4[79/;'0'*@
'*),7;-J7]@5'*),7;8gc,+I-\'*8J+.a,OB'J+I@Y%,-;:6'*25fu+I%��G25cBKF25%L'*2 �Y7x@5Q '*),7l4,8?79/;+I-J7]79-\'*+.Hz2F'J79-oQX8?@YH�'J),7lDI@Y%���/1)32F+I%|p



� ��� ������ � ��� ���

w c,D.7989:eVbp $�p�C%T-U � T-J_p < K5798 m&8J7;DE2{^B2F'J+I@Y%lHG7;'J),@6c QX@58|'*),7vR�@Y%L'J7=To2F8JDI@V7_KF25DIO32{'*+I@5%x@5Qu'*),7 43258\'*+h'*+I@5%
QXOB%,/;'J+I@Y%>QX@Y8VHMOBD.'*+.tuO325c,8J2F'*+./ 25/_'*+I@5%,-9:��
	������������������������� �"! � ' U * T�# ' U *! p

w HG+.'`:%$Mp
C T-U(UWTcJ_p < %�8*2F'J79-s@5Q�/;@Y%LKY7;8��Y7;%,/97�@5Qr-?'J@6/1)32F-?'*+./Z8?79DI2{^B2F'*+.@Y%�QX@58 kl25O,-?-J+I25%e2F%,ce%,@5%6m
kl25O,-?-J+I25%ic,+I-\'*8J+.a,OB'J+I@Y%,-;:�&('*)�+�,"����'.-0/1	(�324)5/6�7�1�*��+8�6��/.�39:,"���7����;�!=< � ��' #WU(UBp

w HG+.'`:>$�pL2F%,cWkl8?79%325%Bc,798;:6q]p C TqU(U TcJ}p[T=@YHW4,258J+.%�� -?<v797;4z-\'*8*2{'*7 �5+I79-�QX@58�-?'J@6/1)32F-?'*+./V8J7;DE2{^B2F'J+I@Y%|:
&('*)�+8,"����'.-?/@	(�?24)�/A�7�1�*��+8�6��/B�?9:,"���7����;C!�D � TqU � # '�'' p


o258J@5%,75: 	 p 25%,c�� 8?+ �Y7;-J-?+ :BwZp�C T-UDU * J_p�$&HG4,8?@CKn+.%���-?'J@6/1)32F-?'*+./l8J79DI2{^B2F'*+.@Y%>QX@Y8skl25O,-J-?+E25%i8J25%,c,@YH
>,79DIcB-9:��E+F'�GH�IGJ�1�7�1/A�K�1,L/1	(�?MN,�O��1,��H��+8�1,�OP��,"QSR�,T-T'*+8UK��/A��'*,"���"VW������,��H�HEX � X ' U>#WX � UBp


=8J@A<g%|:x�vpB^]pV2F%,c ��@n/1)|:�Qxp��Bp!C TqU ��� J}p < K5798?8J79DI2{^679c ),7`2F'\m&a32{'*) 25%,c R�7;'J8J@Y4[@YD.+I-i25D �Y@Y-\m
8?+.'J),HW-�QX@58v2F/9/97;DI7;8*2F'J+I%��]4,O,8?7 �L2FO��Y7SR�@Y%L'*7 To258JD.@l/`25D./9O,DI2F'*+.@Y%,-9:��Y	�����������Z�����������\[]��/6/.��+F
^ < � ' X(U ! # ' X(U ' p

T=)325%|: � pNVbpPC TqU(U(XZJ}p[wS-?PnHG4B'*@5'J+I/ga[79)32`Kn+I@YOB8�@FQb'J),7Skl+.a,a,-�-*2FHW4,D.798;:Z&='*)�+8,"����'.-_/@	(�N9:U`��+8������,
V=/���/6�;�/A�������"9:H�'����6��/A��'*,`<=<�C !�' T-J � X '"* #WX 'D' p

T=),79%|:�R�p m �]p.:GV6)32F@,:"aMp m R�p[25%,c�$&a,8*25)B+IH�: �Bp[k�p�C '*�*�* J}p�2b'*,(/B�Pc
��+8�;'d2b��/@	('JQ*e�1,4fg���I�H��6��,
cE'*U:h")�/���/A��'*,3: Vn4,8J+.%��Y798 mji 7;8JDE2 �,p

T *Y�



� # � � # �����B������� T * U

T=),79%��B:�^]p C%T-U �5� J_pBwS%325DhP6-?+I-�@FQb-?+IHMOBDE2F'J+I@Y%]7_^64[798J+.HW7;%L'*-�O,%,cB798�%,@Y8?Hz2FDI+.'&P]2F-J-JOBHW4B'J+I@Y%B-9:Z&('*)5+��
,"��� '.-�� h(��+���/6��'*,"�������H�����+F�H	 VW'�������/6�0�	� � ! U(X># ! U � p

� O325%,7F:BVbph: � 79%,%,7;cBPY:VwZp.:�	�79%Bc,DI7_'*@Y%|: 
 p�25%,c ^g@A<=7_'*)|: �Mp�C%T-U ��� J_p&�sPna,8J+.c R�@5%u'J7dTo258?DI@,:
�
	�������H3[]��/A/B��+F0f�
�� ^ � ' T ' # '�'�' p

� @nc,@Y8;:�rp�25%,c �Y25%,-?79%|: � p�C T-U(U ! J_p < KY7;8J8?79DE2C^,2{'*+I@5%~25D �Y@58J+.'J),H�QX@Y8 /9@YO,4BDI79c �Y25O��Y7}m&),+ ���Y- -\Pn-\m
'J79HG-9:��
	�������H3[]��/A/B��+F f !=!�
 � T(T-U># T ' XBp

� 8?+ �Y7;-J-?+ :�wZp.:|k)(2F-J79HZP68;: �Bp|2F%,c ^sOB75: �]p�C '**�* J_p w %L'*+h'*),7_'*+I/Z/9@YOB4,DI+.%���@5Q�'&<v@�kl+.a,a,- -J25HG4,DI7;8
/1),25+I%,-;:��W	(�g9:,(,"���  '.-?V=/���/A�;�/6���H �"< � T(T '5� #PT(T ! UBp

kl7;D.Q 25%,c�:bwZp
�Vprp�25%,c V6HG+.'J)|:bwZp|�=p|R�p3C%T-U(U * J_p V625HW4BDI+I%��Fm&a32F-J79ce254,4,8?@L25/1),7;- '*@�/925DI/;O,DE2{'*+I%��
HW258��Y+I%32FDbc,7;%,-J+h'*+.79-9:W&('*)�+8,"����'.-0/@	(�g9:U`��+8������,4V=/���/6�;�/A�������"9:H�'����6��/A��'*,`< ^ � X(U � # !�* UBp

kl7;DIHW25%|:gw0ph:xTo258?DI+.%|: �Bp 
 p.:�Vn'*7;8J%|: �Zp�Vbpo25%,ca^sOBa,+I%|: �Mp 
 pxp C T-U(U � 2ZJ_p fg���I�H��6��, � ��/j�
9:,"���7����;_: $ @Y%,cB@Y% � T=)3254BHz25%�� � 25D.D p

kl7;DIHW25%|:YwZp.:N^g@Yab7;8?'J-9:6k�p < pY25%,czkl+.DIfu-9:� p�^lpPC TqU(U � a J}p ��yG/;+I79%L'=R�7_'*8J@54b@YD.+I-��?O,HG4,+.%��x8JO,D.79-;:
�1, �Bp R�p 
v798J%,258Jc,@B: �Bp < p 
=798��Y798;: wZp 	�p �x2A<g+.c�25%,c~w0p �vp R�p�V6HG+.'J) C 79cB- J_: fg���I�H��6��,
V=/���/6�;�/A���H��5: < ^nQX@Y8?c � < ^nQX@Y8?c�qS%,+hKY798?-J+h'&P 	 8?79-?-9p

kl7;Hz25%�:BVbp�25%,c kx79HW25%|: �Mp�C%T-U �! J_paVn'J@6/1)32F-?'*+./�8?79DI2{^B2F'*+.@Y%|:Vkx+IaBa,-WcB+I-?'J8J+.a,OB'*+.@Y%|:=25%,c 'J),7

=2AP579-?+E25%W8J79-\'*@Y8J2F'*+.@Y%G@5Q|+.Hz2 �579-9:�RFM
MYM��Z+ ��,%J����/6��'*,%?'.- � ��/6/B��+�, 9:,"���7����;3��,"QS2 ���H	��1,��
R8,(/.���1�7� O���,��H��� � ��' T�# �"! T5p

kl+.DIfu-9: � p[25%,c � +ID.c|: 	�p
C%T-U(U ' J}pvwSc3254B'J+.K57Z8?7 �?79/_'*+.@Y%e-J25HW4BDI+I%��MQX@Y8 kx+IaBa,-g-*25HG4,DI+.%��,:=9NhIh"�7����Q
V=/���/6�;�/A���HCX�
 � XDX � #WX !Y� p

kl8?7979%�: 	 p �Bp�2F%,c �S25%|:��Mp m $�p�C TqU(U ' J}pGR�7;'J8J@Y4[@YDI+.-xHW7_'*),@nc,-;:�kl25O,-?-J+E2F%�4B8J@Y4[@Y-*2FDI-]25%,c�25%L'*+ m
'J),7;'J+I/]K52F8J+E2Fa,DI7;-9:��1, 	 p 
o2F8J@Y%,7F:|w0p��38J+ �579-J-?+r2F%,c�R�p 	�+./9/9+.@Y%,+ C 7;c,- J}:�V=/.'��H	%�*�/6���S2b'JQ���� ��



� # � � # �����B������� TDT *

V=/���/6�;�/A������� 2b��/1	('JQ*��:��,"QP9:� O�'*+8�1/@	�US �1, R�UK��O�� 9:,"���7����;_: $ 79/_'*O,8?7 ]s@5'*7;-l+I% Vn'12{'*+I-\'*+./9-9:

v798JD.+I% � V64,8J+.%��Y7;8\mji 7;8JDI2 �,p

� 25-\'*+I%��Y-9: � p � p3C T-U �"* J_pZR�@Y%L'J7zTo2F8JDI@z-*25HG4,DI+.%���HG7;'J),@6cB- O,-J+.%���Re258?f5@AKd/1)325+.%,-l25%,cU'J),79+.8
2F4,4,DI+./`2F'J+I@Y%B-9:"f ��'*U`��/A+8����� ^ D � U � #PT * U6p

$ 2`K579%uab7;8��,:�Vbp�V[p.:SR�@n79D.DI798;:�Qxp $�po2F%,c �N7;DI/1)|: 	�p �Mp�C%T-U ��' J_p Vn'*2F'*+.-?'J+I/`2FDs8?79-?O,D.'J-�@Y% /9@5%6m
'J8J@YD|KF258?+E25aBDI79-o<g+h'*)�254,4,D.+I/92F'*+.@Y%�'*@GtuO,79O,7;+I%��G%,7_'&<=@Y8?fi-J+IH0O,DE2F'J+I@Y%�: � h(��+ ��/A��'*,%?���H�����+F�H	
!�� � T ��' # '*�' p

$ +.O|: �BpKVbp325%Bc ��O|:5$MpK]]p�C T-UDU(UZJ_p 	r2F8*25HG7;'J798V7_^6432F%,-J+.@Y%�QX@Y8oc32{'12�25O��5HW7;%u'*2F'*+.@Y%|:"&='*)�+8,"��� '.-
/1	(�:9:U`��+8������,4V=/���/A�;�/6�������=9:H�'����6��/A��'*, �ZX � T 'D'! #PT '��"! p

R�7;'J8J@Y4[@YDI+.-9:Z]]p.:�^g@Y-?79%ua,DIO6'*)|:LwZp� p.:�^g@Y-?79%ua,DIO6'*)|:nR�p(]Zph:ZQ�7;DIDI7;89:YwZp��Zp525%,c�Q 79DID.798;: �Vp C T-U � XZJ_p
��tuO32F'J+I@Y%W@5Q -\'12F'J7 /`25D./9O,DI2F'*+.@Y%,-�aLPGQ 25-?'v/9@YHG4,OB'J+I%��ZHz2F/1),+I%,7;-9: �W	(�:&('*)�+8,"���]'.-ec 	(��Ud�������
�
	�������H���
 � T *Y��� #PT * U ' p

R�O,8?'J)LPY:bR�p ]Zp�C%T-U '�� J_pNV���U:h"�7�1,�O �W	(�H'*+��`��,"Q 2b��/@	('JQ*_:PVu'12F'J+I-?'J+I/925D 	�O,a,D.+I-?),+I%��;Vn@6/;+I7;'&P5p

]S7`2FD :�^]p R�p C%T-U(U � J_p V6O,4,4B8J79-?-J+.%��U8*2F%,c,@YH<=25D.fn-]+I%NRe258?f5@AK~/1)325+.%(R�@Y%L'*7>To2F8JDI@iO,-?+I%���@Y8 m
cB798J7;cW@AK5798J8?79DI2{^B2F'*+.@Y%|:Z�1,0R�pY$1p �5@58Jc325%�CX79c|p\J_:Z[]����+8,(�1,�Oe�1,��C+ ��h(	��������52b'JQ���� _: � @Y8?c,8J7;/1)u' �
� D.Ou<v798gwS/`25c,7;HW+./ 	�O,a,DI+.-J),7;89:34,4�p '*L� # ''5� p

]S7`2FD :h^lp R�p�C '*�* XZJ}p�V6DI+./97 -J25HG4,DI+.%��,:(9:,(,"��� S'.-3V=/j��/6�;�/6���H��j/.'`��hIh(����+	�{p

]SO,HGHW7;DI+.%|: �Vp C T-U �"! J_p
�g��,���+ ��� R�+8+F��Q�)=���6GJ�;�S2 ��+��I'*� c 	%���1,% ��,"Q� '*, ��� ��OI��/A�1����� h(��+ ��/B'*+F_:
To2FHMa,8J+.c��Y7lqs%,+.K[p 	�8J7;-J-;p

	�798?O����Y+I2B: R�p�C%T-U(U � J}p < %e'J),70KF258J+I25a,+.DI+.'&Pz@5Q /`2F-J7_m�c,79D.7;'J+I@Y%U+.HW4[@Y8\'125%,/;7l-*25HG4,DI+.%��W<v79+ �Y)L'*- +.%
'J),70a,2AP579-?+E25%UD.+I%,79258VHG@6c,7;D : &('*)5+8,"��� '.- /@	(�39:U`��+8������, V=/j��/6�;�/6��������9:H�'����6��/6��'*, �=� � T-UDU>#
'"*�� p



� # � � # �����B������� TDT(T

	 8?@Y4,4|: �Bp[T p 2F%,c � +.DI-?@Y%|: �Mp 
Sp�C T-UDU ' J_p �r^B25/_'S-J25HG4,DI+.%��M<g+.'J)�/;@YO,4,D.79ceRe258?f5@AKi/1)325+.%,-s25%,c
2F4,4,DI+./`2F'J+I@Y%B-�'*@]-?'12{'*+I-\'*+./`25D3HG79/1)32F%,+I/;-9:(� ��,"Q�'*U V=/6+8)=��/6)5+F�H?��,"Q09:� O�'*+��1/1	�US � � '�' X�# 'Y��' p

^s+.4,DI7_PY:�
 p �Mp�C T-U ��� J_pCV=/B'��H	%�*�/6���?V=�1Ud)5� ��/6��'*,3:h]s7;< $�@58Jf � � +IDI7_PYp

^s@Ya[798\'*-;:=k�p < pr25%,c 	�@5DI-J@5%|:�]Zp�k�p[C T-U(U ! J_p < %('*)B7 �Y79@5HW7_'*8J+./z/;@Y%LKY798��Y79%B/97�@5Qg'*),7�kx+Ia,aB-
-J25HG4,DI7;89:�&('*)�+�,"��� '.-0/@	(�?��'*�����WV=/j��/6�;�/A�������WVW'�������/6� f ^ � � X �� #WX �! p

^s@Ya[798\'*-;:�k�p < p 25%,c VB25)uO|:�V[p C%T-U(U � J_p>qs4bc32{'*+I%���-?/1),79HG79-;:�/9@Y8?8J79DI2F'*+.@Y%~-?'J8JO,/_'*O,8?75:�a,D.@6/1fu+.%��
2F%,cd43258J25HW7_'*8?+ .`2{'*+I@5%�QX@Y8s'*),7Gkx+Ia,aB- -*2FHW4,D.798;: &('*)5+8,"���
'.- /1	(�S��'*� ��� V=/j��/6�;�/6������� VW'�������/6�
f ^ � � ' U T�#NX T � p

^s@Ya[798\'*-;:=k�p < p�25%Bc VnHW+h'*)|:�wZp��=p R�p�C T-U(U ! J_pSV6+IHG4,D.7z/9@5%,c,+.'J+I@Y%B-0QX@Y80'J),7i/9@Y%LKY7;8��Y7;%,/97�@5Q
kx+IaBa,- -*25HG4,DI7;8�25%,c �S25-?'J+I%��5-\m\R�7;'*8?@Y4[@YDI+.- 25D �Y@58J+.'J),H�:%V=/.'��H	%�*�/6�����E+H'��H�HH3��,"Q �W	(���1+N9Ch �
h"�7������/6��'*,%EX � � '"*�� # ' T ' p

^s@Ya[798\'*-;:ok�p < ph:=kx79D.Hz2F%|:�w0p�2F%,c kl+.DIfu-9: � p3^lpBC%T-U(U � J}p ��7`25f�/9@Y%LK5798��579%,/;7U25%,c @Y46'*+IHW25D
-?/`25D.+I%��0@5Q 8*25%Bc,@YH <o25D.f�R�7;'*8?@Y4[@YDI+.-=25D �Y@Y8?+.'*)BHW-;:%9:,(,"���  '.-�9NhIh"�7����Qd�E+F'�GH�IGJ�1�7�1/6� D � T(T * #
T '* p

^s@Y-?79%L'*),25D : �BpWVbpGC T-UDU � 2ZJ}p R�+.%,@Y8J+/.`2F'J+I@Y%�/;@Y%,c,+h'*+I@5%,- 25%,cW/9@Y%LKY7;8��Y7;%,/97x8J2F'*7;-�QX@58=R�258JfF@CKG/1)32F+I%
R�@Y%L'*7ZTo258JD.@,: '*)�+8,"����'.-?/@	(�:9:U`��+8������,4V=/���/6�;�/A�������"9:H�'����6��/A��'*, ��� � �Y�5� # �D'(' p

^s@Y-?79%L'*),25D : �Bp(Vbp C TqU(U � a J}p,T=@5%uK5798��Y79%,/;7V8*2F'J79- QX@Y8�R�258JfF@CKZ/1)325+.%,-9:5V5R�9:2 �_��������� !�D � X ��� # !�*L� p

V6/1),HG79+I-?798;: 
Sp 25%,c�T=),79%�:�R�p m �]p�C TqU(U TcJ}p < %�8J25%,c,@5H�m�c,+I8?79/;'J+I@Y%dR�@Y%L'*7WTo258?DI@>-*2FHW4,D.+I%��WQX@Y8
7_KF25DIO32{'*+I%�� HMO,Dh'*+.c,+IHG79%,-?+I@Y%,25DY+I%L'J7 �Y8J25DI-;:����H�H	�,(�������I���Bh('*+8/]VZ2 V���� ���5: � 7;4B'`pF@5Q Vn'12{'*+I-\'*+./9-9:
Vn/1),@6@5D @5Qr$&%Bc,O,-?'J8J+I25D ��%��Y+I%B79798?+I%��B: 	�O,8Jc,OB7Zqs%,+.K5798?-J+.'&P5p

Qr25%B%,798;:oR�prw0pBC%T-U(U(XZJ}p ��'�'*� g-T'*+`V=/j��/6�;�/6�������
R�,T-T��+F��,��H�_:�-?79/9@5%,c 7;c,%|: ]S7_< $�@Y8?f � V64,8?+I%��Y7;8
i 7;8JDI2 �,p



� # � � # �����B������� TDT '

QV),+I-\'*79c�: ^]p3wZp�C T-U �Y� J_pNME�;��U`��,(/1 '.-?V=/���/A�;�/6������� cE'*U:h")�/A�1,�O5: T=),254,HW25%e2F%,c � 25D.D ,YT[^VT p
QV+I798?%,7;P5:#$ p[C T-UDU ! J_pdRe258JfF@AK(/1)325+.%,-0QX@Y8Z7_^64,D.@Y8J+.%��U4[@Y-?'J798J+.@Y80cB+I-?'J8J+.a,OB'*+.@Y%,-;:��W	(� 9:,(,"���  '.-

V=/���/6�;�/A���H��"� � T �* T�#PT �D'�' p

� ),+.'JHW7;89: T p3C T-U �"! J_p < K5798\m�8J7;DE2{^B2F'J+I@Y%UHG7;'J),@nc,- QX@Y8lR�@Y%L'*7GTo258?DI@�-?+IHMO,DI2F'*+.@Y%,-s@5Q tuO325c,8J2F'*+./
2F%,c�H0O,D.'J+ItuO325c,8J2F'*+./ 25/_'*+.@Y%,-9:"�Y	����������������������� � �	� � X *(' #WXWT(TYp

$�@YO,%��,: �MpbR�p
C T-U � TcJ_p_R8/.��+ ��/6�1��� VW'*�7)5/6��'*,d-T'*+0[W��+AO��e[ �1,�����+0V=�>�/B��US_:P]S7_< $�@Y8Jf � wS/`25c,7;HW+./
	�8?79-J-;p


