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a>F�FHGJIKGJLNMKOEMKPRQTSRUKLNFVMXW=UYIKG!Z[U]\_^`QHGbacU]PRQJdRQTS;GeOfUhgJMKO[LTGbO_MXQT\fU]^cW=GJQji�GJGb^kQTSRG!Qji�Ul^hP;OmO[gnU]^RGbF
\_F!\m^;aRGJGbapo]MKPRoKG ;jaRGJZ=Gb^;a;Gb^`Qe\m^poKGb^RGJL6MKOqLTGbOmMXQT\fIr\fQts � 1ru d 127��wv 
x^;G9yl\fo]S`Q!QTS;GJLTGJz{UKLNG	SRUKZ=G
QHU9aRGbFT\mo]^|M}FHGJQ�UKz~o]MKPRoKG ;w�R�R\m^Ro9gnU]^;a;\fQT\mU]^;F@QTS;MXQ�sr\fGbOmalQTSRG>a;GbFT\fLTGbalW[GbS�MbIr\fUKLbdhUKL�MXQ�OfGbMKFHQ
QHUc\my�Z=U]FHG�LTGbFHQHLN\mgnQT\mU]^;F�U]^�QTSRG�IXMXLN\mMXW�OfGbF�QTS;MXQ>Gn�rgJO_P;aRG�P;^�FTP;\fQTMXW�OmG!o]MKPRoKG}g6SRU]\mgnGbF>iBS;\_OfG
Z=GJLNyl\fQHQT\m^RoxFTP;\fQTMXW�OfG�U]^RGbF vq� MXQTSRGJL3QTS;MK^�Z�P;QHQT\m^RoxQTSRGVgnU]^;a;\mQT\fU]^;Fq\m^�MXLTW�\fQHLNMXLN\mOmseW�s9S;MK^;a~d
U]^;GeZ;LTGJz�GJLNF�QHUl\my	Z�OfGby�Gb^�Q�QTSRGby�\m^cQTS;GeMKgnQT\fU]^�Z;L6\m^;gJ\fZ�OmG�FHU]y�GbS;U�i v

��Q3y	\fo]S�Q@W=GVSRUKZ=Gba	QTS�MXQ@QTSRG�a �!�4FHZ�Om\mQ�UKz�QTS;GBy�GJQHLN\mg � u07ru d u07K��� driBS;\mg6S	\mF3��P;\mQHG
P�FHGJz�P�O`\m^�MXZ;Z�Om\mgJMXQT\mU]^;FEMK^;a}\m^}\maRGb^�QT\fz�sh\m^;o�QTSRG3QHL6PRG3aRGJoKLNGJGbF�UKz�z{LTGJGba;U]ykdKi3U]P�OmaeW=G3M�oKUhUha
O_MK^Ro]P;MXoKGBz�UKL�a;\_FTgJP;FTFT\_^RoxQTSRGB^hP;OmORgnU]^RG>gnU]^;FT\mFHQHGb^�gns9\_FTFTPRG v�� GJQ�P;F�FHGJG�\fz�QTS�MXQ3\mFqQTS;G�gJMKFHG v
��UKL@gnU]^`IKGb^;\mGb^;gnG�i3G�g6SRU�U]FTGV��MXLTQHGbFT\mMK^9gnUhUKLNa;\m^;MXQHGbFbd]FHU�QTS�MXQ �����  �`�w� � �H� uX�buX�buX�bu �T r¡¢G
QTS;GJLTGJz{UKLNG9ylM�bKG	MK^qa �!�£FHZ�Om\fQ�UKz � UKo]P;^RU�I �¤F 3 ;ja;\_y�Gb^;FT\fU]^�MKOEMK^;MKOfsrFT\mF>UKz3QTSRG�gJMKP;FTMKOm\fQts
Z�LN\m^;gJ\fZ�OfG v �¥^¦gnU]^;FN\maRGJLN\m^;okiBSRGJQTSRGJL9MKOmOqQTSRG§IKGbgnQHUKLNF	¨ � Omsh\m^;okU]^ ���¤F�^hP;OmO�gnU]^RG§MXLNG � ;
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QT\_y�GbOm\ bKGKd � ;j^hP;OmO d�UKL � ;jFHZ�MKgnGbO_\ bKGKd@\fQ�FNP �lgnGbF�QHU gnU]^�FT\maRGJL�z�PRQTP;LTG ;wZ=U]\m^`QT\_^RokIKGbgnQHUKLNF9iB\fQTS
P�^;\fQ�QT\my�G�gnU]y	Z[U]^;Gb^`Q���QTS�P;F>¨ �  � uX� ¨ � �Td�iBS;GJLTG�¨ � ¨ �  u � QTSRG}FTP;y L6P;^;^;\m^;o�z�LTU]y u
QHU � � v�� SRG	gJMKP;FNMKOm\fQjspZ;LN\_^;gJ\fZ�OfG}gJMK^¢W=G�iVLN\fQHQHGb^�� ��� �	� ��
 ¨ � ���	� ��
 ¨ � �@�� �����cz{UKL
MKO_OqFHZ�MXQT\mMKOqP;^�\fQxIKGbgnQHUKLNF}¨ � v�� GJLTG�QTS;G	FHZ�MXQT\mMKO@y	GJQHLN\mg9\mF�� ��� dEQTSRG	OmMXZ�FHG	\mF� dEMK^;a¢QTSRG
FNS;\fz�Qe\mF�� � v 
x^;GlgnU]P;Oma¢Ir\mFTP�MKOm\��JG9QTS;\mF!Gb�hP;MXQT\fU]^ MKFeQTSRGlLTGb��P�\fLTGby�Gb^�Q!QTS;MXQ�MK^¦GbOmOm\fZ�FTU]\ma
� ^;UKQxgnGb^�QHGJLTGba¢MXQ!QTSRG}UKLN\fo]\_^�\fz�QTSRG}FNS;\fz�Q�� � \mFx^RU]^��JGJLTU��V^RUKQ>Z;LTUKQHLNP�aRG�z�LTU]y�QTSRG�gJOfU]FHGba
P�^;\fQ�W�MKOmO v ��^Rz�UKLTQTP;^�MXQHGbOfsKd�QTS;G 9HMKOmO ��\m^ 9¥z�UKL�MKO_O�FHZ�MXQT\mMKO�P�^;\fQ�IKGbgnQHUKL6F ��\mF�^RUKQ3QHUhU9GbMKFHs	QHU
S�MK^;a;OfGKdKFHU>i3G�iB\_OmO`\m^�z MKgnQ@OfU�U�b�z{UKLqM>W=GJQHQHGJL@OmMK^Ro]P;MXoKG�QTS;MK^9MK^(a �!�2FHZ�Om\mQ~z{UKL@a�\mFTgJP;FTFN\m^Ro
^hP;OmO=gnU]^RG�gnU]^;FT\mFHQHGb^�gns v

��z�QTSRGJLTG9QHUkW=G9MK^`sp\mFxSRUKZ=G�z�UKL!LTGbFHQHLN\_gnQT\m^Ro§QTSRG9o]MKPRoKG�z{LNGJGbaRU]y4FHUkMKFxQHUkGb^;FTPRLNG
QTS�MXQ	QTSRG�gJPRLTIKGba�^�P;O_O�gnU]^;G FHQTMbsrFlgnU]^�FT\mFHQHGb^�Q	iB\fQTS QTS;G , MXQ	U]^RGKd�QTSRGb^�QTSRGJLNG�y�P;FTQ	W=G
9¥Gb^;U]PRo]S �!o]MKPRoKG�z{LNGJGbaRU]y QHUeQHL6MK^;FHz�UKLNy MK^�s}Z�S`srFT\mgJMKOmOms�FT\fo]^�\f��gJMK^�Q�FTU]OmPRQT\fU]^	\_^`QHUeM!z�UKLNy
QTS�MXQ�FTMXQT\mFH��GbF � ;jgJMKP;FNMKOm\fQjs v�� GJLNG�i3GlMXLNo]PRG�QTS;MXQeo]MKPRoKGbF}FTMXQT\mFTz{sr\m^Ro§QTSRGlgJMKP;FNMKOm\fQjspZ;LN\_^6;
gJ\mZ�OfGcOm\ bKGbOfs � � Gn�r\_FHQJd�FHU QTSRGJLTGk\mF}Gb^RU]P;o]S o]MKPRoKGkz{LNGJGbaRU]y v�� \mIKGb^�M , MXQ}W�MKg�bhoKLTU]P;^;a
y	GJQHLN\mg�MK^�a�Mc��MXLTQHGbFT\mMK^pgnUhUKLNa;\m^;MXQHG}FHsrFHQHGby�z�UKLx\fQJd�U]^;G}gJMK^�LTGbMKa;\mOmsca;LNMbi QTSRG , MXQ>MK^;a
gJP;LTIKGba y	GJQHLN\mgJF �EO_\fo]S`Q}gnU]^RGbF�U]^¦QTSRG|QTMK^RoKGb^�Q}FHZ�MKgnG§MXQ}FHU]y�G§GJIKGb^`Q � MXZ�MXLTQ}z{LNU]y UKWhIh\ ;
U]P�F�a;\��lgJP;OmQT\fGbF�i�\fQTScS;\fo]SRGJL ;ja�\my�Gb^;FT\mU]^;MKO;Z�\_gnQTPRLTGbF � v 
x^;G>i�MK^�QTF�QTSRGegJPRLTIKGbakgnU]^;G!QHU	W=G
OmUhgJMXQHGba U]^ UKL!iB\mQTS;\m^�QTS;G , MXQxU]^RG v�� S;G , MXQ!gnU]^RG	S�MKFxQTSRG�P;FTP;MKO�\maRGbMKO�gnU]^;\mgJMKO�FTS�MXZ[GKd
i�SRGJLTGbMKFVQTS;G�gJPRLTIKGbakU]^;G�\mFVa;\_FHQHUKLTQHGba�MK^;a�QT\mOfQHGba�d;\m^�oKGb^RGJLNMKO v ��^�M	W�\my�GJQHLN\_g>gnU]^�QHGn�rQJd[\fQ
\_FxW�MKFT\mgJMKOmOms QTSRGlgJMKFTG	QTS;MXQeQTSRG	gJP;LTIKGba¦FHZ�MXQT\mMKOqy�GJQHLN\mg�gnU]^�QHLTU]OmF�QTSRG�iB\ma;QTS UKz3QTSRG|Om\fo]S�Q
gnU]^;GKd�i�S;\mOfG9QTSRGlFNS;\fz�Q!IKGbgnQHUKL9a;GJQHGJLNy	\m^RGbF�\fQTFeQT\mOmQez{LNU]y4QTSRGlIKGJLNQT\mgJMKO�� z PRQTPRLTG��>a;\fLTGbgnQT\fU]^
MK^�a�QTS;G}OmMXZ�FHG�z P;^;gnQT\mU]^�aRGJQHGJL6y	\m^RGbFx\fQTF>OfGb^RoKQTS v � � \mIKGb^ QTS;MXQxU]^;Ofs�QTSRG9gnU]^Rz�UKLNy	MKO�Z�MXLTQ
UKz�QTSRG|y�GJQHLN\mg�M �=GbgnQTF�QTS;Gl^�P�OmO�gnU]^RGKd�QTS;GNa �!� aRGbFNgnLN\fZ;QT\fU]^ \mF�MkW�\fQ!LTGba�P;^;a;MK^�Q v � �;UKL
oKGb^;GJLNMKOmOfs¦gnUYI MXL6\mMK^`Q�QTS;GJUKLN\fGbF9FTP;g6S MKF9oKGb^;GJLNMKO�LTGbOmMXQT\fIr\fQtsKdqQTSRGkFHZ�MXQT\mMKO�y�GJQHLN\mgcgnU]^�QTMK\m^;F
QTS;GlZ�S�shFN\mgJMKO�aRGJoKLNGJGbF�UKzBz{LTGJGba;U]y �@QTSRG§OmMXZ�FHG§MK^;a FNS;\fz�Q!LTGJZ;LTGbFHGb^�Q}QTSRGlo]MKPRoKGcz�LTGJGbaRU]ykd
FTU§QTS;GJs gJMK^ W=G}g6SRU]FHGb^¢MXLTW�\mQHLNMXLN\mOfsKd[MXQ!OfGbMKFHQxU�IKGJL�FTU]y�G9LTGJo]\fU]^ v � �;UKL�FNOm\fo]S�QTOfscW�\my�GJQHLN\_g
QTS;GJUKLN\fGbFJdRU]^RGeS�MKF�U]^RG!z{GJi�GJLBMXLTW�\fQHLNMXLTs	z P;^;gnQT\mU]^|QHU|gNSRUhU]FHGKd�FHU9QTSRGeMXLNo]P;y�Gb^�QV\mF�gnU]^;FT\ma ;
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GJL6MXW�Ofs|OmGbFTF�Z�OmMKP�FT\fW�OfG v � \�s§MK^�MKOfUKoKsciB\fQTScgnU]^;a;\fQT\mU]^;F�QjshZ�\mgJMKOmOms|\my�Z=U]FHGbac\m^coKGJU]y	GJQHLN\mgJMKO
oKGb^;GJLNMKOqLTGbOmMXQT\mIh\fQts QHU�M�IKU]\ma gJMKP;FTMKO_\fQjs a;\��lgJP�OfQT\fGbF � u07K��� d�U]^RG�i�U]P;OmapZ;LNGJz{GJLbd~\mz�Z=U]FTFT\fW�OfGKd
QTS�MXQBQTSRG}gJPRLTIKGba O_\fo]S`Q�gnU]^RG�W=G�FHQHL6\mgnQTOfsc\m^;FT\ma;G!QTSRG , MXQ>Om\fo]S�QBgnU]^RG � 	 � � � d�W=G � ;wQT\my�GbOm\ bKG��Td
^;UKQ}QTMK^;oKGb^`Q	QHU \mQJd@W=GbgJMKP;FHGcQTMK^RoKGb^;gns \m^;a;\_gJMXQHGbF�QTS�MXQ�QTSRGc�;GbOma \mF}U]^ QTSRGkIKGJLToKGkUKz � ;
gJMKP�FTMKOm\fQtskIh\fU]O_MXQT\fU]^ v ��^�aRGJL��hP;MK^�QT\��bMXQT\fU]^�d�U]^RG�y	\mo]S`Q�Gn�hZ=GbgnQ , P;gnQTP;MXQT\fU]^;FBQHU|Z�P;FTSkQTSRG
W=UKLNa;GJLNOm\m^RG�gJMKFHG	\m^�QHU|QTSRG	P�^;MKgJgnGJZ;QTMXW�OfG}LTGbMKOmy�d~FHUk\fQ>FTGJGby	FxW=GbFHQxQHU§Z�LTU�Ir\maRG9MkgJP;FTS;\mU]^
QHU§MbIKU]\ma�QTSRGeZ�LTUKW�OfGbykd�\fz�Z=U]FTFN\fW�OfG v � S;\mF�LTGb�hP;\fLTGby	Gb^`QVi�G�gJMKO_O 9HFHQTMXW�OfG�� ;jgJMKP�FTMKOm\fQtsKd��lWhs
MK^�MKOfUKoKscQHUlQTSRG�P�FTP;MKO�gnU]^;a;\mQT\fU]^kUKzqFHQTMXW�OfGegJMKP�FTMKOm\fQts � u07K���wv 
x^;Gey	\fo]S�QVi3UKLNLTscQTS;MXQVQTS;\mF
LNGb��P;\mLTGby�Gb^�Qei3U]P�Oma Gn�RgJOmP;aRG§MKOmO�gJP;LTIKGba y	GJQHLN\mgJF}gnU]^Rz{UKL6y	MKOmOfs LTGbOmMXQHGba QHUpQTSRG , MXQ�U]^RGKd
MK^�a GJIKGb^ QTSRGlZ;LNGbFTP;y�Gba�9¥IXMKgJP;P;y�� � � �  ��� �k\mQTFHGbOfz v�� S�\mF!i�UKLTLTs¢\mF 5TP;FHQT\m�;Gba�d~W�P;Q�\fz
U]^;G	QTM�bKGbF�QTS;G	y�GbFTFTMXoKG|UKz3o]MKPRoKG§\m^�I MXLN\_MK^;gnG�FHGJLN\fU]P;FNOfsKd~QTSRGb^¢QTS;GJLTG	\mFe^RUkz P;^;a�MKy�Gb^`QTMKO
W�MKFT\mFez�UKL9Z;LTGJz�GJLTLN\m^;o
�����  �����kU�IKGJL	S�MbIr\m^Ro QTS;G§gJPRLNIKGba y�GJQHL6\mglMXoKLTGJG � � � � � � � � � �

� � � � � � � � 	 � � 	�� � iB\fQTSkQTSRG , MXQBy�GJQHL6\mg v ¡�\fQTS QTS;\mF�LNGbOmM �hGba�gnLN\fQHGJLN\mU]^�dRU]^RG�gJMK^pMbIKU]\_a QTSRG
QHLNU]PRW�OfGbF�iB\mQTScQTSRGez�U]OmaRGbakFTPRLNz�MKgnGea;\_FTgJP;FTFHGbacW=GbOfUYi v

� GJQ�QTSRG!aRGbFN\fLTGba|LTGbOmMXQT\fU]^|W=GJQji�GJGb^cQTSRG!^�P;O_O�gnU]^RGbF�SRU]O_a|MXQ�FHU]y�Gx\m^;\mQT\mMKO�y�U]y	Gb^`Q v
a>OmFHU§OfGJQBQTS;G�gJPRLTIKGbapFHZ�MXQT\_MKOEy�GJQHLN\_geMK^;apFTS;\fz�Q�W=G�FTP;g6S MXQxFHU]y�G}GJIKGb^`Qx\m^ QTS;MXQ�y�U]y	Gb^`Q
QTS�MXQ�QTSRGJslQHGb^;acQHU	ylM�bKG!QTSRGegJPRLTIKGbakgnU]^RG!Ir\fU]OmMXQHGxQTSRG , MXQ�U]^;GxM9W�\fQ�O_MXQHGJL v \�s§FTP�\fQTMXW�Ofs
LNGba;P;gJ\m^RokQTS;G§OmMXZ�FHGKd�U]^;G|gJMK^ OfGb^RoKQTSRGb^ QTSRG|gJP;LTIKGba¦gnU]^RGcP;^�QT\mO@\fQ�U]^;gnG|MXo]MK\_^ \mF�FTMXz�GbOfs
\_^;FT\maRGBQTSRG , MXQ�gnU]^RG v \�s|FHU�g6SRU�U]FN\m^Ro}QTSRG!OmMXZ�FHGxMXQVMKOmO�QT\my�GbF�MK^;a§Z�OmMKgnGbFbdhU]^;GxFNSRU]P;Oma|W=G
MXW�OfGVQHU�FTMXQT\_FHz{s9QTSRG�gJMKP;FTMKOm\fQts9Z;LN\m^;gJ\mZ�OfG�MXQ�GJIKGJLTs9GJIKGb^�QJdr\mz[^RU�o]OfUKW�MKO;a;\ �lgJP;OfQT\fGbFqMXL6\mFHG v ��^
M	LTU]PRo]S FTGb^;FHGKd;U]^RG}y	\fo]S�QVP;FHG�P;Z 
� UKz�QTSRG�o]MKP;oKG�z�LTGJGbaRU]y�UKz�oKGb^RGJL6MKO~LTGbOmMXQT\mIh\fQtsKd;iBS;\_OfG
OmGbMbIr\m^Ro�QTSRGeLNGby	MK\m^;aRGJL v

� Gb^RGJL6MKOmOfsx\fQ~\mF~MKFTFNP;y�Gba!QTS;MXQEQTSRG@LTGbMKFHU]^�QTS;MXQ~QTSRG�oKLNMbIr\fQTMXQT\fU]^;MKO � \_OfW=GJLTQ�MKgnQT\fU]^�\mF
o]MKP;oKG ;j\m^`IXMXLN\mMK^�Q�\mF�W=GbgJMKP;FHGVFNP;gNS�o]MKP;oKGB\m^�I MXLN\_MK^;gnG�LTG , GbgnQTF@M!aRGJGJZlz{GbMXQTPRLNG�UKz�QTSRG�i�UKLNOma v
� U�i�GJIKGJLbd;MKF�i�G�FTM�i)MXW=UYIKGKdhU]^;G>gJMK^|o]\fIKGxM�FHU]y	GJiBS;MXQ3y	UKLTG>ShP;y�W�OfGVGn�rZ�OmMK^�MXQT\fU]^
-�\fQ3\mF
br^RUYiB^�z�LTU]y QTSRG , MXQ�FHZ�MKgnGJQT\my�G3MXZ�Z;LTU]MKgNS}QTS;MXQ�GbOm\myl\m^;MXQT\m^Ro�QTSRG�QT\my�G ;jFTZ�MKgnG�gnU]y	Z[U]^;Gb^`QTF
UKz�QTS;G	�;GbOma \_FeGbFTFHGb^�QT\mMKO�z{UKL�Z[U]FN\fQT\fIKG	Gb^RGJLNoKspZ�LTUKZ=GJLTQT\fGbFe\m^ � UKLTGb^�Q � ;j\m^�I MXLN\_MK^`Q�QTSRGJUKLN\fGbF
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� 3 d = 7�� dRQTSRU]PRo]Sk\m^|z�MKgnQ�QTSRGxQT\my	G ;wQT\my�G!gnU]y�Z=U]^RGb^�Q�^RGJGbak^;UKQ�W=G � 1 � �wv ¡¢Gey	\fo]S�Q�FTPRoKoKGbFHQ
QTS�MXQ�QTSRG|o]MKPRo]\m^RopMbi�Mbs UKz�QTSRGlQT\_y�G ;wQT\my�G§gnU]y�Z=U]^RGb^`Q9\mF�^RGbgnGbFTFTMXLTs¦LNMXQTSRGJL}QHU�LTGbFTZ[GbgnQ
� ;jgJMKP;FTMKO_\fQjs v

� ��� ��� < ��A �98[A�� � : � � C ���
	�� � �6<�A � !� 7e7B8[< ��� <�� �9A�� � : � <@8

a>F>FTSRU]P;Oma�W[G�gJOfGbMXL�z�LTU]y�QTSRG�i�UKLTLN\mGbFBMXW=U]PRQ�gnU]^;z{UKLNylMKOmOfs , MXQ�gJP;LTIKGba y�GJQHL6\mgJFJd[QTSRG�aRG ;
FN\fLTGbaxLTGbOmMXQT\mU]^;FTS;\fZ!W=GJQti3GJGb^�QTSRG@Qji�U�^hP;OmOKgnU]^;GbFEQTM�bKGbF�QTSRG@z�UKLNy'UKzRFHU]y�G�OfUhU]FHG�\m^RGb�hP;MKOm\mQT\fGbF
����� v�� P;g6SpLTGbOmMXQT\fU]^;FxS;M�IKG9W[GJGb^ gJMKOmOmGba�9HP�^;\mOmMXQHGJLNMKO � � � � 7 ��� � /�� UKL 9¥U]^RG ;jFN\maRGba � � � u � �
� ub��� drQts�Z�\_gJMKO;Gn�RMKy�Z�OfGbFqW=Gb\m^;oe^RU]^RZ=Gb^RGJQHLNMXQT\fU]^lgnU]^;a;\fQT\fU]^�F v�� P;gNS	gnU]^�FHQHLNMK\m^�QTF�MXLTG�LNMXQTSRGJL
y	UKLTG¢a;\��lgJP;OmQ	QHU S;MK^;a;OmG QTS;MK^)QTSRG FHQTMK^;a�MXLNa 9¥W�\mOmMXQHGJLNMKO �¦UKL 9¥Qti3U.;jFT\_aRGba ��gnU]^;FHQHL6MK\m^`Q
� ^�� � � 	�� � � QTS;MXQVy�U]FTQ�QHLNGbMXQTy�Gb^`QTFVUKz�gnU]^;FTQHLNMK\m^�QTF�\_^|Z�S`srFT\mgJF�a;\mFNgJP;FTF v�� UhU]FHGe\m^RGb�hP;MKOm\mQT\fGbF
MXLNG MKOmFHU¦y	UKLTG a;\��|gJP;OfQ9QHU¦S;MK^;a�OfGkQTS;MK^�FTQHLN\mgnQ	\m^RGb�hP;MKOm\mQT\fGbF9����� � FTP;gNS�MKF	QTSRG�Z=U]F ;
\mQT\fIh\mQjs¦gnU]^;a�\fQT\fU]^;F}\m^ gJMK^RU]^;\mgJMKO�oKGb^;GJLNMKO�LTGbOmMXQT\fIr\fQts � � u �hd � u 3 d ��� � ����� 3 � d�iBS;\mg6S¦LTGb�hP;\fLNG
QTS�MXQBQTSRG 9HFHZ�MXQT\mMKO �ly�GJQHLN\mg�W[GeFTZ�MXQT\mMKO v 
x^RG�y	\fo]S�QVGbOm\my	\_^;MXQHG!QTSRG�Z=U]FT\mQT\fIh\mQjs|gnU]^�a;\fQT\fU]^;F
Whs M�gNS;MK^;oKG	UKz3IXMXLN\mMXW�OfGbF � � u 3 � QTS;MXQ�FTMXQT\mFH�;GbFeQTSRG	\m^RGb�hP;MKOm\fQT\mGbF>\_aRGb^`QT\_gJMKOmOfsKd~FTP;g6S MKFeMK^
Gn�rZ=U]^RGb^�QT\mMKO�z P;^;gnQT\fU]^ � ���� � MKF �eOmUKQ ��gnU]^�QHGby�Z�OmMXQHGbF v ¡)S;\mOfG!QTS�MXQ�\mF�Z=U]FTFN\fW�OfGKdR\fQBa;U�GbF
^;UKQ}gnU]y�Gcz�UKL9z{LTGJG2-|QTSRG 9¥oKLTU]P;^;a FHQTMXQHG �¢\m^ iBS;\mg6S¦QTS;G§gJPRLNIKGba y	GJQHLN\mg|Gb��P;MKO_F�QTSRG , MXQ
U]^;G>\mF�^RUKQ�Z=GJLNy	\fQHQHGbalz{UKL�MK^�s	��^;\fQHGBI MKOmP;GBUKz~QTSRGxMXLTo]P;y	Gb^`Q v � U�i�GJIKGJLbdRo]\fIKGb^§QTSRG>o]MKPRoKG
z�LTGJGbaRU]y�d~QTS;\mF>UKW65HGbgnQT\fU]^ aRUhGbF!^RUKQeFHGJGby4gnU]y	Z[GbO_Om\m^RoRd=GJIKGb^ \fz�\fQ!gnU]y�Z�Om\_gJMXQHGbF!Om\m^RGbMXLN\ �bM4;
QT\mU]^ v ���>FT\m^;o MK^¦GJIKGb^ z P;^;gnQT\fU]^ FNP;gNS MKF�gnU]FTS QHU�FTU]OfIKGlQTSRG|\m^RGb�hP;MKOm\fQts�i�U]P;Oma FTGJGby QHU
\_^`QHLTUra;P;gnGxGJIKGb^ oKLTGbMXQHGJL>a�\��lgJP;OfQT\mGbFJdhFTU	i3G�Z;LTGJz�GJL�QTSRGeGn�rZ[U]^;Gb^`QT\mMKO=z�UKLNy v �

��z�U]^RGVaRUhGbFqOfGbM�IKGVgJMKP;FTMKOm\fQts�gnU]^;FTQHLNMK\m^�QTFq\m^}QTSRG�QTSRGJUKLTsKd]L6MXQTSRGJLqQTS;MK^�FHU]OfIr\m^Ro>QTSRGby
MKF>i�MKFxFTPRoKoKGbFHQHGba \m^�QTSRG�Z�LTGJIh\mU]P;FVZ�MXL6MXoKLNMXZ�S�d[QTSRGb^pU]^RG9y�P;FTQBi�UKLTLTs�MXW=U]PRQx\my�Z�P;O_FT\fIKG
gnU]^�FHQHLNMK\m^�Qkz{UKL6gnGbF v � S;MXQ i3U]P;O_a)W[G QTSRG gJMKFHG¦\fz�U]^RG¦OfGJQTFkQTS;G gJPRLTIKGba�y	GJQHLN\mg GJIKU]OfIKG
z�LTGJGbOfs P;^�QT\mO�\fQ 9HS;\fQTF�� QTSRG , MXQl^hP;OmO�gnU]^RGKd�MXQ	iBS;\_gNS Z=U]\m^�Q	\fQ�y	\fo]S�Q 9¥W[U]P�^;gnGkU���d�� UKL
Z=GJLNS�MXZ�F�W[GbgnU]y	G�aRGJz�UKLNy�GbakOm\ bKGeM9z MKgnG�MXo]MK\m^�FHQBM9iB\m^�aRU�iedR^RGb\mQTSRGJL�UKz�i�S;\mgNSkFTGJGby	FBOm\�bKG
MK^¢MXZ�Z[GbMKO_\m^Ro§Z;LTU]FHZ=GbgnQ v � U�M�IKU]\ma FTP;g6S¢W�OfGbyl\mFTSRGbFJd[iBS;\_gNS FHGJGby a;\ �lgJP;OfQ>QHU�MKgJgnGJZ;Q�\m^
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MK^ U]FHQHGb^;FT\mW�Ofs§z�P;^�a;MKy�Gb^�QTMKO~gJOmMKFTFT\_gJMKO~�;GbOmacQTS;GJUKLTsKd�U]^;GeZ;LTGJz�GJLNFVQHU§y	M�bKG�QTS;G�gnU]^;FHQHL6MK\m^`Q
9H\_^RG �[GbgnQT\mIKG �rd]FHU�QTS;G3gnU]^;FHQHL6MK\m^`Q�z{UKL6gnG3IXMK^;\mFTS;GbF~U]^}MKgJgnU]P;^`Q�UKzRQTSRG�gnU]^;FHQHLNMK\_^`Q�\fQTFHGbOfz�� � u0/��wv
\�GJQHQHGJL>sKGJQJd[OmGJQBP;FVg6S;MK^RoKG�QTS;G�gnU]^R�;o]PRL6MXQT\fU]^ FHZ�MKgnGeUKz�QTSRGeQTSRGJUKLTs�FTU	QTS;MXQVQTSRG�Z;LTUKW�OmGby
\_F�MbIKU]\maRGba�MKOfQHUKoKGJQTSRGJL v
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��LTGJIr\fU]P;F3z{UKLNy}P;OmMXQT\mU]^;F@UKz~QTS;G>gJMKP;FNMKOm\fQjslZ;LN\m^;gJ\mZ�OfGKdKiBS;\_gNS§S;MbIKG!P;FHGba|QTSRGxy�GJQHLN\mg �����hd�� �rd
� � u d � � ��� UKL�a �!��IXMXLN\mMXW�OmGbFBMKF!MXW=U�IKGKd~S;M�IKG9W[GJGb^pFTP �|gJ\fGb^`QTOms�\m^;gnU]^�IKGb^;\fGb^�QBQHUcLTGb^;aRGJL
Z�LTUKoKLTGbFTF|a;\��lgJP;OmQ v � S;\mF�i�MKF	U]P;LlQTS;\fL6a�gnU]y�Z�OmMK\m^�Q	MXW=U]PRQ � UKo]P;^RU�I��¤F|z{UKLNy}P;OmMXQT\mU]^�UKz
��� gJMKP;FTMKO_\fQjs v�� ^RG	gnU]P;Oma¢MKg6S;\fGJIKGlM�FNOm\fo]S�QxFNMbIr\m^Ro]F!WhspP�FT\m^Ro§QTSRGlgnU]^Rz�UKLNy	MKO_Ofs�\m^�IXMXLN\mMK^�Q
i�Gb\fo]S�Q � 
� aRGb^�FT\fQT\��JGba Z�MXLNQ	UKz�QTS;G y�GJQHLN\mg � � �! H� �#"%$

�
�   � SRGb^�^�\m^RGk^�P�y�W=GJLNF�MXQ|GbMKgNS

GJIKGb^�QBMXLTG�LTGb��P�\fLTGba& QTSRGeaRGJQHGJLNyl\m^;MK^�Q�W[Gb\_^Ro§� u "Td;iBS;\mg6Sc\mF�M9W�\fQ�W=GJQHQHGJLVQTS;MK^kQTS;G u ��UKz
QTS;Gez�P�OmO=y�GJQHLN\mgXdRW�P;QVFHQT\mOmO[QHUhUly	MK^�s v

� ^RGpi�U]P;Oma�Om\ bKG QHU�a;\_MXoKU]^;MKOm\��JG �����¦MK^;a � � �¦FT\my}P;OfQTMK^RGJU]P;FNOfs W�s�FTU]OfIh\_^Ro¦QTSRG
oKGb^;GJLNMKOm\��JGbakGb\moKGb^`IXMKOmPRG!Z;LNUKW�OfGby

� � �]¨ � (' � ���X¨ � �  *) vmu "

UKL}Z=GJLNS;MXZ�F�QTSRGlLNGbOmMXQHGba¦Z�LTUKW�OfGby P�FT\m^Ro � � �! H� �#" $ ��   � U�i�GJIKGJLbd�\m^¦oKGb^RGJLNMKO3QTS;MXQ9\mF�\my �
Z=U]FTFN\fW�OfGKdrW=GbgJMKP;FHGeQTS;GJLTG�\mF�^RUKQBM	gnU]y�Z�OfGJQHG�FHGJQ�UKz�Gb\foKGb^`IKGbgnQHUKL6FJd[a�PRGeQHU	QTSRG � UKLTGb^�Q �b\mMK^
^�MXQTPRLTGVUKz�QTSRG>y�GJQHLN\mg ��+ � � �,+ �.- �  MK^;alLNGJz{GJLTGb^�gnGbF3\m^/ ��+ �.- � " v � SRGJLNGBMXLTGBz�U]PRL � GJoKL �G�Qts�Z=GbF
z�UKL�MlLTGbMKOEFTshy	y	GJQHLN\mg!LNMK^
b � QHGb^;FHUKL>iB\fQTSkLTGbFTZ[GbgnQBQHU|M � UKLTGb^�Q �b\mMK^ y�GJQHL6\mgXd�QTSRG}FHGJIKGJLNMKO
Qts�Z=GbFVS�MbIr\m^Ro	a;\10=GJLTGb^�QV^�P�y�W=GJLNF�MK^;a FHUKLTQTF�UKz�Gb\foKGb^�IKGbgnQHUKLNF ��+ � � �,+ � + �wv

� U�U]PRL4br^RUYiBOfGbaRoKGKd]QTS;GVU]^;Ofs}Z;LTGJIr\fU]P;F�i�UKL�b9QHU�gnU]^;FT\_aRGJL�M!oKGb^RGJL6MKOm\��JGba�Gb\foKGb^�IKGbg �
QHUKL@a;GbgnU]y�Z=U]FT\fQT\fU]^}UKz�MxgJPRLNIKGba � UKLTGb^�Q �b\mMK^�y�GJQHLN\_g3i�\fQTS}LTGbFHZ=GbgnQ�QHUxM32�MXQ�U]^;G 
 i�MKFqaRU]^RG
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Whs�� v � U]Oma�y	MK^ ��+ ����� dh\m^}QTSRGVgnU]^�QHGn�rQ@UKz � U]FHGb^ �¤FqW�\my�GJQHLN\mg�QTSRGJUKLTs}UKz�oKL6MbIr\fQjsKd�iBS;\mg6S}a;U�GbF
^;UKQ}P;FTG���\_^;FHQHGb\m^ �¤Fe�;GbOma Gb�hP;MXQT\fU]^�F�MK^;a \mF�M��hP;\fQHGla�\mFHQT\m^;gnQ�QTSRGJUKLTs v � U]Oma;y	MK^ �¤F�i�UKL�b
i�MKF}QT\fGba GbFTFHGb^�QT\mMKOmOfs¢QHU � U]FTGb^ �¤F9QTSRGJUKLTsKd@FHU¢\fQ}aRUhGbF}^;UKQ}MKa;a;LTGbFTF�U]PRL�gnU]^;gnGJLN^;F9y}P;gNS v
� SRG>O_MKg�b§UKz~o]MKPRoKG!z�LTGJGbaRU]y \m^ � U]FHGb^ �¤F�QTSRGJUKLTs|MKO_FHU9Gb^;FTPRLTGba§QTS;MXQ�QTSRG!gJPRLNIKGbak^�P;O_O�gnU]^RG
i�MKFB^;UKQBFTPRW��HGbgnQVQHU§MKa��HP�FHQTy�Gb^�QJd�P;^;Om\�bKG>QTS;G�FT\fQTP;MXQT\mU]^�\m^koKGb^RGJL6MKO~LTGbOmMXQT\mIh\fQts|i�\fQTSkM�2�MXQ
y	GJQHLN\mg v a>F�\mQeS;MXZ;Z=Gb^;FJdE\_^ � U]FHGb^ �¤F�QTSRGJUKLTsKd�z�UKL�FHQTMXQT\mg|FHZ�SRGJLN\_gJMKOmOfs FHsry	y�GJQHL6\mg9oKGJU]y�G �
QHL6\fGbFJd;QTSRG�gJMKP;FTMKOm\fQts|Z�LN\m^;gJ\fZ�OfG>\_F�MKOfi�M�shF � 	�� � � �
	�� �]d�FHU	QTS;MXQ�QTSRGJUKLTskaRUhGbFV^RUKQB�hP;MKOm\mz{s|z{UKL
M �r� a v � UYi3GJIKGJL�d��\_^;FHQHGb\m^ �¤F�QTSRGJUKLTs aRU�GbF�GJIr\maRGb^�QTOfs S;MbIKGcGb^RU]P;o]S o]MKP;oKG§z�LTGJGbaRU]y QHU
ylM�bKG�M	FHZ=GbgJ\mMKO=LTGbO_MXQT\fIh\_FHQT\mgxMXZ;Z;LTU]MKg6SkZ=U]FTFT\fW�OfG v

a>^ Gb\foKGb^`IXMKOmPRG � Gb\moKGb^`IKGbgnQHUKL§aRGbgnU]y�Z=U]FT\fQT\fU]^ z�UKL}QTS;G��
��� �������xy�GJQHLN\mg|i�MKF9W�LN\fG 2;s
gnU]^�QHGby�Z�O_MXQHGba�W�s �eOfUKQ �VMK^;a � U]OmaRW=GJLTo ��+ u +hd�+ u - �wv �;UKL�FHZ�MKgnGKd`MKFqUKZ�Z[U]FTGba�QHUeFTZ�MKgnGJQT\my�GKd
U]^;G S�MKFkM Z=U]FT\mQT\fIKGpa;GJ��^;\fQHGpW�MKg�bhoKLTU]P;^�a  \maRGb^�QT\fQjs#"	y	MXQHLN\ �=d�FHU QTSRG¢P;FNP;MKO>QTSRGJUKLTGby	F
MXZ�Z�Ofs v \�P;Q �eOfUKQ �	MK^;a � U]O_aRW=GJLToRd~iBSRUka;\_ap^;UKQeMKFTFTP;y�G	M 2�MXQey�GJQHLN\mg9QHUkGn�R\mFHQJd~z�U]P;^;a
O_\fQHQTOfG|P�FHG|z�UKL9QTSRGcGb\foKGb^�IKGbgnQHUKLlaRGbgnU]y�Z=U]FT\fQT\mU]^¦W=GbgJMKP;FHG§UKzBQTS;G§^RU]^�QHGb^;FHUKL6\mMKO�^;MXQTPRLTG§UKz
QTS;G +��/+�\ma;Gb^`QT\fQts§ylMXQHLN\ � v � P;gNSkMlaRGbgnU]y�Z=U]FT\fQT\fU]^~dhGJIKGb^ o]\fIKGb^ M�2�MXQBy�GJQHLN\mgxQHGb^�FHUKLbd�\mF
FTQT\mOmO�FTU]y�GJiBS;MXQ�gnU]y�Z�O_\mgJMXQHGbac\fz�QTSRG a �!� FTS;\fz�Q3\mF�^RU]^�IXMK^;\mFTS;\_^Ro  ��� ��� �,"Td;MKF�\mQ�P;FNP;MKOmOfs
\_F v �x\_MXoKU]^;MKOm\��bMXQT\fU]^ S;MKF|W[GJGb^���P;\mQHG�P;FHGJz P;O�\m^�QTSRG�FTQTP;aRs UKzeFHZ�MXQT\mMKOmOms SRU]y	UKoKGb^RGJU]P;F
gnU]FNy�U]OfUKo]\fGbF���+ u ���wd~W�P;QBU]PRLx\m^�QHGJLTGbFHQx\mF�^;UKQ>\m^pFHZ=GbgJ\f��g�FHU]OmPRQT\fU]^�FBU]^;OmsKd�W�P;QBQTSRG}oKGb^RGJLNMKO
gJMKFTG v � U�i�GJIKGJLbd�U]^RG�Gn�hZ=GbgnQTFVQTS�MXQBFHQTP;aRsr\m^Ro�FTP�gNS�y�UraRGbOmF�i�U]P;OmacW=Ge\m^�FHQHLNP;gnQT\fIKG v

� GJQ�P;F�^RUYi'Z;LTUrgnGJGba§iB\fQTS|QTSRG!a;\mMXoKU]^;MKOm\ �bMXQT\fU]^lZ�LTU��¥GbgnQ v � \fIKGb^§QTS;MXQVM}gnU]y�Z�OfGJQHG
FTGJQ}UKzBoKGb^RGJLNMKOm\��JGba Gb\foKGb^�IKGbgnQHUKLNF	y	\mo]S`Q}z�MK\_O�QHUpGn�r\_FHQJd@\fQ9\mF�^;GbgnGbFTFTMXLTs QHU¢gnU]^;FN\maRGJL9SRU�i
ylMK^`s Gb\foKGb^�IKGbgnQHUKLNFcaRU¢Gn�r\_FHQ	MK^;a P;^�aRGJL�iBS;\mg6S�gnU]^;a;\fQT\mU]^;F v � S;\mF9Z�LTUKW�OfGby S;MKF	W[GJGb^
FNPRW�FHQTMK^�QT\mMKOmOfs§MKa;aRLTGbFNFHGbak\m^�M	a�\10[GJLNGb^`QVgnU]^�QHGn�hQ�W�s �}v �[v � MKO_O~MK^;a�gnU]OmO_MXW[UKL6MXQHUKLNF���+ � � �
+ � +��wdKi�SRU�i3GJLNG�\m^�QHGJLTGbFHQHGba�\_^egJOmMKFTFT\mz{sr\m^Ro�QTSRG�FTQHLTGbFTF � Gb^RGJLNoKs>UKL � \mgJgJ\]QHGb^;FHUKLNFEiB\fQTS!LTGbFTZ[GbgnQ
QHUxQTSRG3 gJPRLTIKGba "�y	GJQHLN\mg�\_^  oKGJU]y�GJQHL6\mgJMKO "�oKGb^RGJLNMKOhLTGbOmMXQT\mIh\fQts v�� P;gNS}Z;LTUKW�OfGby	FES�MbIKG�\m^�z�MKgnQ
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LNGb��P;\mLTGby�Gb^�Q�QTS;MXQBQTSRG}gJPRLTIKGba�y�GJQHLN\mg!W=GeFTy	U�UKQTS;Omsca;GJz{UKLNylMXW�OfG!QTSRLTU]P;o]S�MlFHGb�hPRGb^;gnG�UKz
FN\fo]^;MXQTPRLTG � Z�LTGbFHGJLTIr\m^RoxFHQHGJZ�F@y	GbMK^;FqQTS;MXQqQTSRGVgJP;LTIKGba	y�GJQHLN\_g �¤FqI MKO_PRG�UKz � gJMK^;^RUKQ � �TP;y�Z �
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� ^RG	FHGJGbF!QTS;MXQ�QTSRG	\m^RGb�hP;MKOm\fQT\mGbF�\my	Z�Ofs�QTS;MXQ�QTSRG�Gb\foKGb^�I MKOmP;G�z{UKLeQTS;G�QT\my�GbOm\ bKG9Gb\foKGb^�IKGbg �
QHUKL & �  W;LN\fG 2�sKd3QTSRG �¥QT\my�GbOm\�bKG�Gb\foKGb^�I MKOmP;G �,"}\mF|^RU¦OmMXLToKGJL|QTS;MK^�MK^`s�UKzxQTSRGpFHZ�MKgnGbOm\ bKG
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LNGbOfGJI MK^�Q9\m^RGb�hP;MKOm\fQT\fGbF�MK^;a FNS�P��|\m^Ro gnUhG �lgJ\fGb^�QTFJdqU]^RG§UKW;QTMK\m^;F�QTSRGcy	MK^;\fz�GbFHQTOfs Z=U]FT\fQT\mIKG
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LNGb��P;\mLTGby�Gb^�Q3QTS;MXQVMKO_O ��� ^hP;OmO[IKGbgnQHUKLNF�W=G�� � ^hP;OmO[UKL � � FHZ�MKgnGbO_\ bKG!i�MKF�\_y�Z=U]FHGba v � SRGbFHGxQti3U
gnU]^�a;\fQT\fU]^;FVQHUKoKGJQTSRGJL!gnU]y�Z;LN\mFTGeQTSRG�gJMKP;FNMKOm\fQjskZ�LN\m^;gJ\fZ�OfGKdhFTUli�G�S;M�IKG�UKW;QTMK\_^RGba�FTP��|gJ\fGb^`Q
gnU]^�a;\fQT\fU]^;F�z�UKLVQTSRG�� �ruKu	� QjshZ=G�MKOmFHU v
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� SRG � �ruKu	� QjshZ=GKdriBS;\mg6SlS;MKF�iB\fQTS|U]^RGx^�P�OmO�MK^;a|Qji�U�FHZ�MKgnGbOm\�bKG�Gb\foKGb^�IKGbgnQHUKLNFJd�\mF3M
W=UKLNa;GJLNOm\m^RGVgJMKFTGx\_^	iBS;\_gNS	QTS;G>gJPRLNIKGba§y	GJQHLN\mg �¤F�^�P�OmO;gnU]^RG!\mF�QTMK^RoKGb^`Q�QHU}QTSRG 2�MXQ�y�GJQHLN\mg �¤F
gnU]^;G	MKOfU]^Ro�MkFT\m^;o]OfG}a�\fLTGbgnQT\fU]^ ��+ � � � v ��OfGbMXL6Ofs�FTP�gNS W=UKLNaRGJLNO_\m^RG�gJMKFHGbF�UKz � �ruKu	� y�GJQHLN\mgJF
UKW=GJsr\m^RopQTSRGkgJMKP;FTMKOm\mQjs¦Z�LN\m^;gJ\fZ�OfG�z{UKL6y \m^ FTU]y�GkFHGb^;FHGkM¢y�GbMKFTP;LTG��¢FTGJQ}UKz>MKOmO�gJMKP;FTMKO �
\mQjspZ;LN\m^;gJ\mZ�OfG � FTMXQT\mFTz{sr\m^Ro	y�GJQHL6\mgJF v�� \fIKGb^¢QTS;MXQ!QTS;GJspMXLTG	FTU�FTgJMXLNgnGKd�U]^RG	y	\fo]S�Q!gnU]^;FT\maRGJL
^;GJo]OfGbgnQT\m^RocQTSRGby v ��PRLTQTS;GJLNy�UKLTGKd�QTSRGJspMXLTG	MXLTW�\mQHLNMXLN\mOfskgJOfU]FTG�QHUkIh\fU]O_MXQT\m^Ro§QTSRG�gJMKP;FTMKOm\fQts
Z�LN\m^;gJ\fZ�OfG v ¡¢G�LNGbgJMKOmOVQTSRG�gnLN\fQHGJLN\fU]^ UKzeFHQTMXW�OfG gJMKP�FTMKOm\fQts \_^�oKGJU]y�GJQHLN\mgJMKO>oKGb^RGJL6MKOVLTGbOmM �
QT\mIh\fQts � u �K� �� iBSRGJLTGcQTSRG�\mFNFTPRGc\mF�gJOfU]FHGba QT\my	GbOm\ bKGkgJPRLTIKGbFJd3iB\fQTSRU]P;Q}LNGJo]MXLNa QHU¦MK^�s 2�MXQ
y	GJQHLN\mg �¤F�^hP;OmOqgnU]^;G "TdqiBS;\mg6S¢z{LNU�iB^;F�PRZ=U]^ y�GJQHLN\mgJF�iBS;\mg6S FTMXQT\mFTz{s¢gJMKP;FTMKO_\fQjsKd�W�PRQei�U]P;Oma
z MK\mO�QHU�aRUkFHUk\fz@Z=GJLTQTPRLNW[Gba W�spMK^ MXLTW�\fQHLNMXL6\mOfskFTy	MKOmO�MKy�U]P�^`Q v � ^RG�gnU]P;Omap\my	MXo]\m^RG}QTS;MXQ
�hP;MK^�QTP;y 2�P;gnQTP;MXQT\fU]^;F�y	\fo]S�QeZ�P;FTS¢FNP;gNS M�y	MXLTo]\m^�MKO@y�GJQHLN\mg	U�IKGJL}QTSRG	GbaRoKGKdqMK^;a¢QTShP;F
Z�LTGJz{GJL6FxQHU�Gn�rgJO_P;aRG	FTP;g6S y�GJQHLN\_gJFeMKFeP;^RZ�S`srFT\mgJMKO v \�s¢MK^;MKOfUKoKsKd�U]^RG	y	\fo]S�Qe\my�Z=U]FHG�FHQTM �
W�OfG ��� gJMKP;FTMKO_\fQjsKdRiBS�\mgNS§Gn�RgJOmP;aRGbF�gJPRLTIKGbacy�GJQHL6\mgJF�QTS;MXQ�MXLTG!MXLTW�\fQHL6MXLN\mOfs�gJOfU]FHG!QHU9Ir\fU]OmMXQT\m^;o
QTS;G 2�MXQ>^�P;O_O~gnU]^RG��¤Fx^RUKQT\fU]^ UKz�gJMKP;FTMKOm\mQjsKd[QTSRU]PRo]S�i�G9FTMbi QTS;MXQxFTP;gNS�M|gnU]^�a;\fQT\fU]^ki�U]P;Oma
Gn�RgJOmP;a;G�gnU]^Rz�UKLNy	MKOmOms 2�MXQ!y�GJQHLN\mgJFJd=MKOmFHU v ��GJLNS;MXZ�F�M§W=GJQHQHGJLxLTGbMKFHU]^pz{UKL!^RGJo]OmGbgnQT\m^Ro§QjshZ[G
� �ruKu	� y�GJQHLN\_gJF@\mF�QTS;MXQ@QTS;GJs9MXLNGVW=UKQTS�QHGbgNS;^�\mgJMKOmOfs}\m^;gnU]^�IKGb^;\fGb^�Q�MK^;a�Z�S�srFT\mgJMKOmOfs�P;^;^RGbgnGbF �
FNMXLTs v \3GbgJMKP�FHG � � gJMKP�FTMKOm\fQts � LTGbFTZ[GbgnQT\_^Ro � �ruKu	� y�GJQHLN\mgJF>MXLTG�MXLTW�\fQHL6MXLN\mOfscgJOfU]FHG9QHU � uX�buKuKu	�
y	GJQHLN\mgJFJd~U]^;GlgnU]P;Oma¢y�GJLNGbOfs�y	M�bKG|Mko]MKPRoKG	QHLNMK^�FHz{UKL6y	MXQT\fU]^&�9QHU FTS;LN\m^"b�QTS;G	OmMXZ�FHG�MkW�\mQ
y	UKLTG>MK^�a|UKW�QTMK\m^cM�� uX�buKuKu	� y	GJQHLN\mg>\m^;FHQHGbMKa v � S�P;Fbd`GJIKGJLTs§gJPRLTIKGbacy�GJQHLN\mg�QTS;MXQ�LTGbFHZ=GbgnQTF
��� gJMKP;FTMKO_\fQjs§Gb\fQTSRGJL�\mF�UKzEQts�Z=G�� uX�buKuKu	�]� UKLV\mF�MXLTW�\fQHLNMXL6\mOfs�gJOfU]FHGxQHU�W=Gb\m^Ro}UKzEQts�Z=G�� uX�buKuKu	�
MK^�a�aRGJz�UKLNy	MXW�OfGxQTSRGJLNGJQHUlWhs§M	FNy	MKOmO[o]MKPRoKG�QHL6MK^;FHz�UKLNy	MXQT\fU]^kLNGba;P;gJ\m^Ro9QTSRGeO_MXZ�FHG v

��Qez{U]O_OfU�iBFxQTS�MXQeQTSRGJLTG	\mF�^RU�OfU]FTFxUKz�oKGb^RGJLNMKO_\fQjs \m^ LTGbFHQHL6\mgnQT\m^RocQTSRGlgnU]^;�;o]PRLNMXQT\fU]^
FTZ�MKgnGxQHU}Qts�Z=G � uX�buKuKu	� gJPRLNIKGba§y	GJQHLN\mgJFJdhz{UKL�iBS�\mgNS|QTSRGxQji�U	y�GJQHLN\mgJF�MXLTG!FT\my}P;OfQTMK^;GJU]P;FTOfs
a�\mMXoKU]^;MKOm\��bMXW�OfG v a�F�M}LTGbFTP�OfQJd�QTS;GJLTGxGn�r\mFTQTF�M}gJOmU]FHG!LTGbOmMXQT\fU]^�FTS;\fZ|W[GJQti3GJGb^cQTS;G!QHLNMKa;\fQT\fU]^�MKO
UKLNQTSRU]^RUKLNy	MKO�QHGJQHL6MKa z�UKLNy	MKOm\mFNy MK^�a QTS;\mF9Gb\foKGb^�IKGbgnQHUKL|aRGbgnU]y	Z[U]FN\fQT\fU]^ v ��^ Z�MXLTQT\mgJP;OmMXL�d
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U]^;G>gJMK^cW�P�\mOma	M � � UKLTQTSRU]^;UKLNy	MKO=QHGJQHLNMKa§�;GbOma � � � FN\my�Z�Ofs9WhslgNS;U�U]FT\_^Ro�QTS;G>^RUKL6y	MKOm\��bMXQT\fU]^
UKz�QTSRGcGb\foKGb^�IKGbgnQHUKLNF v�� S;\mF}gNSRU]\_gnGkLTGby�U�IKGbF	QTSRGkOfUhgJMKO � UKLTGb^�Q �§z�LTGJGbaRU]y UKz�QTSRGcQHGJQHLNMKa
 Gn�RgnGJZ;Qei�SRGb^pGb\foKGb^`IXMKOmPRGbF!MXLNG	aRGJoKGb^RGJLNMXQHG " v � ^RG9y	\fo]S�QxGb^Rz�UKLNgnG�QTS;\mFxgNS;U]\mgnG	P;FT\m^;o§MK^
\_^RG 0[GbgnQT\mIKG�gnU]^;FHQHLNMK\_^`Q�Whsk\m^;gJOmP;a�\m^Ro�M�QHGJL6y�\m^cQTSRGeMKgnQT\mU]^�UKz�QTSRG!z�UKLNy
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� GJLTG ' � ���  \_FBM � MXoKLNMK^RoKG9y�P�OfQT\fZ�Om\mGJL�i�S;\mgNS I MK^�\mFTSRGbF�i�SRGb^ ��� � UKL�iBSRGb^ � � �
MK^�a|i�S;\mgNS§\mF�FHsry	y�GJQHLN\mgBU]^k\fQTF3�;LNFHQ�Z�MK\fL�UKzE\m^;a�\mgnGbFJd`U]^c\fQTF�FHGbgnU]^�a|Z�MK\fL3UKz�\m^;a;\_gnGbFJd�MK^;a
P�^;aRGJLV\m^�QHGJLNgNS�MK^RoKGeUKz�QTSRGe�;LNFTQ�Z�MK\fL�iB\fQTScQTS;GeFHGbgnU]^;a�Z�MK\fL v

� GJiBLN\fQT\m^Ro�QTS;G!oKGb^RGJLNMKOm\��JGba Gb\foKGb^�IKGbgnQHUKL�Gb�hP;MXQT\fU]^ z{UKL�QTSRGegJMKFHG�\_^kiBS;\mg6SkM	gnU]y �
Z�OfGJQHGlFHGJQeGn�R\mFHQTFbdEU]^RGlgJMK^¦iVLN\fQHG�� ��� � � � � ����� � � � 
 �� � i�\fQTS¢QTSRG	z�U]PRLeGb\moKGb^`IXMKOmPRGbF!W=Gb\m^;o
QTS;G�GbOfGby�Gb^�QTF@UKz[QTSRGVa;\mMXoKU]^;MKORylMXQHLN\ � 
 �� v ��Q@\mFqFHU]y	GJQT\my�GbF@gnU]^�IKGb^;\fGb^�Q@QHUeLNMK\_FHG�UKL�OfUYi3GJL
QTS;Gx\_^;a;\mgnGbF�UKzEQTS�\mF�y	MXQHLN\ �cP;FT\m^Ro}QTSRG!y	MXQHLN\f� � � � � � �j���� H� uX�buX�buX�bu " v � SRG>QHGJQHLNMKak�;GbOma
S�MKF�� � � � � S;MKFe\m^�IKGJLNFHG ��� �� �]v ¡¢G�LTGbgJMKO_O�QTSRG	FHQTMK^;a;MXL6a LTGbOmMXQT\fU]^;F�� ��� � � �� � � � � �� MK^;a
� ��� � � � � �� � � � �  R�tQ�\mF�^RUKQVa�\ �lgJP;OfQ3QHU	FTSRUYi'QTSRGeSRU�i�QTSRGxQHGJQHLNMKa�OfGb^RoKQTS�F�MXLTG!LTGbOmMXQHGbacQHU
QTS;G3Gb\foKGb^�IXMKOmPRGbF � � ��� � � � � �� � 
 $��� � � MK^;a�Gb��P�\fI MKOmGb^`QTOfsKd � ��� � �� � �� � 
 � �  X�tQ�z{U]O_OfU�iBF�QTS;MXQ� �� � ����	 � 	 � 
 � � d[i�S;\mgNSpFTM�shFxQTS;MXQ!M§o]\fIKGb^¢OfGJo§UKz�QTS;G}gnUKQHGJQHLNMKa�� �� gJMK^ W[G�Gn�hZ�LTGbFTFHGba
FTU]OfGbOfs \m^pQHGJLNylFxUKz�QTSRG�gnUKLTLTGbFTZ[U]^�a;\m^Ro§OfGJocUKz3QTSRG9QHGJQHLNMKa � � � d�QTS;LTU]PRo]S MkFHQHLTGJQTg6S;\m^RoRd~MK^
\_^;aRGn�kOfU�i�GJLN\m^RoRd�MK^;akZ=U]FTFT\fW�OfslMlFN\fo]^�gNS�MK^RoKGKd�i�\fQTSRU]PRQ�LTGJz�GJLTGb^;gnG�QHU	QTSRG�UKQTSRGJL�OfGJo]F v � \ �
y}P;OfQTMK^;GJU]P;Fea;\mMXoKU]^�MKOm\��bMXQT\fU]^¢\my	Z�Om\fGbF>QTS;MXQeQTS;G�QHGJQHLNMKa IKGbgnQHUKLNF}MXLTG	UKLNQTSRUKoKU]^;MKO@QHU GbMKgNS
UKQTS;GJLBiB\fQTScLNGbFHZ=GbgnQ�QHU�� � ��� y	GJQHLN\mgJF v

��Q|y	\fo]S�Q	W=G \m^�QHGJLTGbFHQT\_^Ro¢QHU P;FTG�QTSRGbFHG�Gb\foKGb^`IKGbgnQHUKL6F§MKF|QTSRG�QHGJQHL6MKa��;GbO_a \m^ � v
���KOmOfGJL �¤F!QHGJQHLNMKa z{UKLNylMKOm\mFTy v ��U]^;gnGJLN^;\m^;o�OfUhgJMKO_\��bMXQT\fU]^¢UKz�oKLNM�Ih\fQTMXQT\mU]^;MKO@Gb^RGJLNoKsKd����KOmOfGJL
gnU]^�gJOmP;aRGbakQTS�MXQ�MlFNMXQT\mFHz MKgnQHUKLTs�FHU]OmPRQT\mU]^kiB\fQTS;\_^ � \fGby	MK^�^;\mMK^coKGJU]y�GJQHLTs�aRU�GbF�^RUKQBGn�R\mFHQJd
W�PRQ�QTS�MXQqU]^RGVaRUhGbF�Gn�r\mFTQ�\m^9MxQHGJQHLNMKa	z{UKLNy UKz[oKGb^RGJLNMKOrLTGbO_MXQT\fIh\mQjsKd]MXZ�MXLTQqz�LTU]y QTSRGV�hPRGbFHQT\fU]^
UKz���^;a;\m^;oBFT\ �eGn�rQHLNM>Gb��P�MXQT\fU]^;F�QHUx�R��QTSRG�z{LNGJGbaRU]y P;^;aRGJL�OfUrgJMKO � UKLTGb^`Q ��QHLNMK^�FHz{UKL6y	MXQT\fU]^;FJd
W=GbgJMKP;FTG�QTSRG¢OfUrgJMKOm\��bMXQT\mU]^ aRUhGbFc^RUKQcaRGJZ=Gb^;a�U]^�QTSRGpi�UKLNOma�gnU�UKLNa�\m^;MXQHG gNSRU]\mgnG¢UKLcQTSRG
o]OmUKW�MKO � UKLNGb^`Q �Vz�LNMKy�G � �ruKu��h�ru � � v3� GbgnGb^�Q�i�UKL�b9iB\fQTS9QHGbOmGJZ�MXLNMKOmOfGbOroKL6MbIr\fQjsKdrMey�UraRGJLN^;\ �JGba
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z�UKLNy2UKz3���KOmOfGJL �¤Fxi3UKL�b[d�LTGbMKg6SRGbFeFT\myl\mOmMXL�gnU]^�gJOmP;FT\fU]^�F�MXW=U]PRQxQTSRGbFHG�\m^�IXMXLN\mMK^;gnGbF>UKL!QTSRGb\fL
MXW�FHGb^;gnG ��+�+ � � v �¥^ QTSRG	gJMKFHG�UKz�QTSRG�Z;LTGbFHGb^�QxGb\foKGb^�IKGbgnQHUKL�z�UKLNy	MKOm\_FTykd=QTSRG�MKa;a;\fQT\mU]^;MKO�FT\ �
Gb�hP;MXQT\fU]^�F@LTGb�hP;\fLTGBQTSRGBFHGJIKGJLNMKO�Gb\foKGb^�IKGbgnQHUKLNF�QHU�W=G ��� UKLTQTSRUKoKU]^�MKO�QHU}GbMKgNS|UKQTSRGJL v � \fIKGb^|M
2�MXQ�W�MKgb�oKLNU]P;^;apy�GJQHLN\mg�QHGb^;FHUKLbd=U]^RG}Gn�hZ=GbgnQTF>QTS;MXQ>i3UKL6Oma gnUhUKLNa;\m^�MXQHG�\m^�I MXL6\mMK^;gnG�yl\fo]S`Q
oKU}U�IKGJL�QHU9\m^�I MXLN\_MK^;gnGBP;^;a;GJL@oKLNMbIr\fQTMXQT\fU]^�MKO�o]MKPRoKGxQHLNMK^�FHz{UKL6y	MXQT\fU]^;FJd�sh\mGbOma;\m^Ro!M�W�\my�GJQHLN\_g
QHGJQHL6MKa Gb^RGJLToKs OfUrgJMKOm\��bMXQT\mU]^ QTS;MXQxaRGJZ=Gb^;a;FBU]^;OfskU]^pQTSRG9OfUrgJMKO � UKLTGb^�Q ��QHLNMK^�FHz{UKL6y	MXQT\fU]^;FJd
i�S;\mOfG9\my�Z=U]FT\m^;o ��� UKLTQTSRUKoKU]^;MKOm\mQjs UKz�QTSRG�QHGJQHL6MKa¢i3U]P�Oma LTGby�UYIKG	GJIKGb^¢QTSRG	OfUrgJMKO � UKLNGb^`Q �
z�LTGJGbaRU]y  Gn�RgnGJZ;Q�\m^ QTSRG¢gJMKFHG UKz�aRGJoKGb^;GJLNMKgJ\fGbF " v ��GJLNS;MXZ�F|i�G¢S;MbIKG¢z�U]P;^;a�M i�M�s�QHU
gnU]y	Z�OfGJQHGe���KOmOfGJL �¤F�Z;LNUKoKLNMKy v � U�i�GJIKGJLbd�U]^RGeyl\fo]S`Q�^RUKQHG!QTS�MXQ�z{UKLV���KOmOfGJLbdRQTS;GxP�FHGxUKz�MK^
P�^RUKW�FHGJLTIXMXW�OfG�2�MXQ�W�MKg�bhoKLTU]P;^�a¦y�GJQHLN\_gXd�MXQ�OmGbMKFHQ�MKF}\fQeMXZ;Z=GbMXLTGba \m^ QTSRGli�UKL�b UKz�� v ��v
� v ��UKLN^;\_FTS � - � �wd �HaRUhGbFe^RUKQ�FHGJGby4QHU y�G	�hP;\fQHG	FNMXQT\mFHz MKgnQHUKLTs�� � �ru � �  Z v�u �," v�� S�P;Fbd�i3G
gJMK^�^RUKQ3W=GBgnU]^;��aRGb^�Q3QTS;MXQ����KOmOfGJL3S�\my	FHGbOfz[i�U]P;OmalS�MbIKGxMXZ;Z;LTUYIKGba|UKz�U]P;L�FTP;oKoKGbFHQT\fU]^ v � ^
QTS;G�UKQTSRGJL!S;MK^�a�d�o]\fIKGb^pQTS;MXQ>U]PRLx^�P�OmOEgnU]^RG}z�UKLNy	MKOm\mFNy�Z;LTUYIKGbF>QTS;MXQxQTSRG 2�MXQxy�GJQHLN\_g�gJMK^
W=GVZ�S`srFT\mgJMKOmOms}FT\mo]^;\f��gJMK^�Q�GJIKGb^|iB\fQTSRU]P;Q@W=Gb\m^Ro�a;\mLTGbgnQTOfs9UKW�FHGJLTIKGba§\m^lQTSRGB�;GbO_a	Gb�hP;MXQT\fU]^;FJd
Z=GJLNS�MXZ�F9���KOmOmGJL �¤F	aRU]PRW�QTF9i3U]P;O_a�S;MbIKG�W=GJGb^�MKOmO_MbsKGba v �¥^ MK^�s gJMKFHGKd�QTSRG�P�FHGkUKz>MK^ � �
UKLNQTSRUKoKU]^;MKO~QHGJQHL6MKa \m^coKLNM�Ih\mQTMXQT\fU]^;MKO�Gb^RGJLNoKscOmUhgJMKOm\ �bMXQT\fU]^kaRGbFHGJLTIKGbF�FHQTP;aRs v

a>FVi�GeS;MbIKGeZ�LTGJIh\mU]P;FTOfsl^;UKQHGba � uKuKu �wd�U]^;GegJMK^ MKOmFHU	P�FHG!QTSRG 2�MXQVy�GJQHL6\mgxQHU	��^;akM
FTshy	y	GJQHLN\mg�QHGb^;FTUKLN\mMKO�� FT��P�MXLTGBLTUhUKQ �`UKzEQTSRG  gJPRLNIKGba�"�y�GJQHL6\mgXd�i�S;\mgNS|gJMK^lW=G>P;FHGbal\_^	Z�OmMKgnG
UKz=MxQHGJQHLNMKa�QHU�gnU]PRZ�OfG�oKLNM�Ih\fQts�QHU�z{GJLNyl\fU]^;F v � � S;\mF�Z;LTUrgnGba;PRLTG�i�MKF@\my�Z�OfGby�Gb^�QHGba�Whs � PRo �
o]\_^;F � -`� �wdhMK^;a9FT\my	\_OmMXL~i�UKL�b�i�MKFqaRU]^RG�M>W�\fQ�O_MXQHGJLqW�s � o]\fGJIKGJQTF�br\�� \rMK^;a���U]O_PRW�MXLN\m^;U�I � � � - � v
� SRG��hP;MK^�QT\fQT\fGbF�P�FHGbalQTM�bKG>QTSRG>z{UKL6y UKz~MK^§\m^R��^�\fQHGVFHGJLN\fGbF3\m^	QTS;G�oKLNM�Ih\mQTMXQT\fU]^;MKO�Z[UKQHGb^�QT\mMKO d
i�S;\mgNS}\mF�aRGJ��^RGba}MKF�FHU]y�GJQTS;\_^Ro>O_\ bKG�QTSRG�a;\ 0[GJLTGb^�gnG�W=GJQji�GJGb^9QTSRG�gJPRLTIKGba9MK^;a 2�MXQ�y�GJQHLN\mgJF v
 � SRGJLTG�MXLTG9I MXL6\fU]P;F>Z=U]FTFT\fW�OmG�aRGJ��^;\mQT\fU]^;FJd�Gb\fQTSRGJLegnU]^�QHLNMbIXMXLN\mMK^�Q!UKLegnU�IXMXLN\mMK^�QJdEMK^;apiB\fQTS
IXMXLTsr\m^Ro�aRGb^;FN\fQjs§i3Gb\mo]S`QTF v ">\3Gb\_^Ro	FHsry	y�GJQHLN\mgXd;FNP;gNScGb^�QT\fQT\fGbFVS�MbIKGeU]^;Oms u �	gnU]y	Z[U]^;Gb^`QTFJd
i�S;\mgNS�^hP;y�W=GJL9FTGJGby	F	Z;LNGJz{GJLNMXW�OfG|QHU¦QTSRG�OmMXLToKGJLl^hP;y�W=GJL  u ) "�UKz!M QHGJQHLNMKa �;GbO_a v \�PRQ
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QTS�\mF�MKaRI MK^�QTMXoKG�a�\my	\m^;\_FTSRGbF@i�SRGb^§QTSRGeFT�hP;MXLTGxLTUhUKQV\mF�gnU]y�Z�MXLTGbacQHU�QTS;G �¥Gb\foKGb^`Ir\fGJLTW=Gb\m^ �
z�UKLNy	MKO_\mFTy a;GbFTgnLN\fW=GbalMXW=UYIKGKdRiBS;\mg6SlQHGb^;a�F3QHU�S;M�IKG u �}gnU]y	Z[U]^;Gb^`QTF�MKOmFTU v � UKLTGJUYIKGJLbd;QTSRG
\_^R��^;\fQHGeFTGJLN\fGbF>\mFB^RUKQ�QHU�UcgnU]^�IKGb^;\fGb^�Q>z�UKLxy	M�bh\_^Ro	o]MKPRoKG9QHLNMK^;FTz{UKLNylMXQT\fU]^;F v �q\m^;MKO_OfsKd�QTSRG
FN��P;MXLNGBLTUhUKQ�UKz�QTSRGxy�GJQHLN\_gV\mF�^;UKQ*br^RU�i�^	QHU9S;MbIKGxMK^`s|gJOfU]FHG�gnU]^�^RGbgnQT\fU]^|QHU�QTSRG>^�P�OmO;gnU]^RG
\_FTFTPRG�\m^�oKGb^RGJLNMKO dKiBS;GJLTGbMKF�QTSRG�Gb\foKGb^�Ih\fGJLNW[Gb\_^�\mF v \�PRQ�QTS;MXQ�LTGbOmMXQT\fU]^�FTS;\fZ}\mF�M�z P;^;a�MKy�Gb^`QTMKO
\_FTFTPRGVz�UKL�QTSRG �R� a�d�FHU}QTSRG>Gb\foKGb^`Ir\fGJLTW=Gb\m^l\mF�QHU}W=GBZ;LNGJz{GJLTLNGba	U�IKGJL�QTS;G�FT�hP;MXLTG�LTU�UKQ�UKz~QTSRG
gJP;LTIKGba�y�GJQHLN\_g!\m^cQTSRG �r� a v

�����  � � <�A�C ��� < � � �6A � <�� A���<�8 A�� � � 	 � �H: � ��7BC¢: � < �7�	 � � 7 �
��A �98[A�� � :�� � C ���
	���� �6<

a>F�i�MKF�FHQTMXQHGbac\m^§gnU]^;^RGbgnQT\mU]^liB\mQTS �>\mgNS;U]OmMKF �¤F�aRLNP;y	yl\m^RoRd`y�U]^;Uhg6SRLTU]y	MXQT\mg�Z�OmMK^;GBoKLNM�I �
\mQTMXQT\fU]^;MKO;i�MbIKGbF�FTMXQT\_FHz{sr\m^Ro!QTS;G�Om\m^;GbMXLN\��bMXQT\fU]^9UKz�QTSRG ��\m^�FHQHGb\m^9Gb�hP;MXQT\fU]^;F3MK^;a	QTSRG � \_OfW=GJLTQ
 O_\m^RGbMXLN\��JGba
	>G�	xU]^;a;GJL "�o]MKPRoKG}MXZ�Z[GbMXL�QHU|Ir\fU]OmMXQHG ��� gJMKP;FTMKOm\fQts�\m^�oKGb^;GJLNMKO v ¡¢G}iB\mOmOE^RU�i
FNSRU�i'QTS;MXQ�\m^cy�UKLTG!aRGJQTMK\mO d;P�FT\m^Ro � S;MK^;\_MK^|MK^;a � P��l^;\ ��+ � - ��MKFVU]PRL�o]P;\maRGKdriBS�\mOfGxy	M�b �
\_^RolP;FHG�UKzqQTSRGeGb\foKGb^�I MKO_PRG�QHGbg6S;^RU]OfUKoKs \_^`QHLTUra;P;gnGba MXW[UYIKG v � SRGbFHG�LTGbFTP;OmQTF�iB\mOmO�MKO_FHUlSRU]Oma
MXZ�Z;LTUb�R\my	MXQHGbOmsez{UKL�QTSRG��pMKSRGbFTS�i�MXL6\ � � UKo]P;^;U�I9y	MKFTFT\fIKG�QTSRGJUKLTs�z{UKLqOmMXLNoKG�z�LTGb�hPRGb^;gJ\fGbF�MK^;a
i�GbM�bc�;GbOma;F v

	xGJ��^;\m^;o�M�QHLNMKgnG � LTGJIKGJLNFHGba Z=UKQHGb^�QT\mMKO� � � ��� ��� � �� � ��� �  iB\fQTS � �� ��� "xMK^;a
\_y�Z=U]FT\m^Ro�QTSRG � \_OfW=GJLTQko]MKPRoKG�� � � � � � � � U]^RG Z�PRQTF�QTSRG Om\m^RGbMXL6\��JGba ��\_^;FHQHGb\m^'Gb�hP;M �
QT\mU]^;F�\m^¦QTSRGlz�UKLNy�� � � � � � �r 1\3GbgJMKP�FHG|i�GcaRGbFT\fLTGlZ�OmMK^RG	i�MbIKGkFHU]O_PRQT\fU]^;FJd�OfGJQ � � ��� �
��� � � gnU]F  �� 	 � 	 
�� "TdKiBSRGJLNG � ��� \_F�MxgnU]^;FTQTMK^`QqZ=U]OmMXLN\ �bMXQT\fU]^�QHGb^�FHUKLbd�� 	 M>gnU]^�FHQTMK^`QqZ=U]OmMXL �
\ �bMXQT\fU]^eIKGbgnQHUKLbd�MK^;a � \mF�MBFTylMKOmO]^hP;y�W=GJL��R�r\_^Ro�QTSRG3MKy	Z�Om\fQTP;a;G v ¡¢G�OmGJQ~QTSRG�i�MbIKGbF�QHL6MbIKGbO
\_^¢QTSRG  � a�\fLTGbgnQT\fU]^�d�FHU�� � ���  uX� � � � �bu "T �¡¢G§MKOmFHU aRGJ��^RG�QTSRG	IKGbgnQHUKLNF � � � �  � �buX� � � �,"
MK^�a � � � �  � � � �buX� �,"T 

� SRGBo]MKPRoKG�gnU]^;a�\fQT\fU]^	\my	Z�Om\fGbF�QTS;MXQ@QTS;GVZ=U]OmMXLN\��bMXQT\fU]^	QHGb^;FHUKL3\_FqUKLTQTSRUKoKU]^;MKO�QHU�QTSRG
Z�LTUKZ�MXo]MXQT\fU]^�IKGbgnQHUKL � � � � � � � � � OfGbMbIr\m^Ro FT\f� \m^;a;GJZ[Gb^�aRGb^`Q}FHU]OmPRQT\mU]^;F v � ^RGkgJMK^�QTM�bKG
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QTS;G|FT\ �¢\m^;a;GJZ[Gb^�aRGb^`QxZ=U]OmMXLN\ �bMXQT\fU]^¢QHGb^;FHUKL6F  iB\mQTS¢W=UKQTS¦\m^;a�\mgnGbF!OfU�i�GJLTGba P;FT\m^;okQTSRG 2�MXQ
y	GJQHLN\mg."@QHUlW=G �
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� SRG>�;LNFTQ�Qji�URdRiBS;\_gNS§MXLTGxQHLNMK^;FHIKGJLNFTG � QHLNMK^;FHIKGJLNFTGxMK^�alQHLNMKgnGbOmGbFTFJd;MXLTG>QTSRG>Z�S`srFT\mgJMKO
 Gb^;GJLToKs � gJMXLNLTsh\_^Ro!"�Z[U]O_MXLN\��bMXQT\fU]^;F|\m^ QTSRGpylMKFTFTOfGbFTF|QTSRGJUKLTs v � ^;GpgJMK^)FTSRUYi QTS;MXQcQTSRGJs
\_^;a;P;gnG�G 0=GbgnQT\fIKGcgJPRLTIKGba y�GJQHLN\mgJF�UKz�Qts�Z=G � uKuKuKu	�]� W�PRQJdEZ�MXLTQTOfs¢a;PRG	QHU�QTSRGlU]FNgJ\mOmOmMXQT\fU]^�F
UKz�QTS;GlgnU]FT\m^RGlz�P;^�gnQT\fU]^�dEQTS;GJs¢Ih\fU]O_MXQHG � � gJMKP�FTMKOm\fQtsKd�MKF�QTSRG|W[GbS�MbIr\fUKLeUKz�QTSRG	Gb\moKGb^`IXMKOmPRGbF
FNSRU�iBF v � GJQ�P;F�W[G§LNMXQTSRGJL�Gn�rZ�Om\_gJ\fQ�MK^;a ��^;a MK^ � � ^hP;OmO3IKGbgnQHUKLlQTS�MXQ9\_F�U]^ UrgJgJMKFT\fU]^�� �
QT\_y�GbOm\ bKG�z{UKLxQTSRG9�;LNFTQBZ=U]OmMXLN\��bMXQT\mU]^ v � SRG�Z=U]OmMXL6\��bMXQT\fU]^�QHGb^;FHUKLxW=Gb\m^RolQHL6MKgnGbOfGbFTFJd�U]^RG9S;MKF
� ��� � � ��� � � � � � � � �j���� H� uX�buX�buX�bu "3� � gnU]F  �� 	 � 	 
 � " � �w� �� � �buX� � uX� �,"T  � SRG!IKGbgnQHUKL
� � �  uX�buX� � � �,"	\mF ��� ^�P;O_O d�W�P;Q	\mF � � QT\my�GbO_\ bKG�a;PRLN\_^Ro�GJIKGJLNs UKQTS;GJL|S;MKOfz � Z=GJLN\fUra¦UKzxQTSRG
gnU]FN\m^RG!z P;^;gnQT\fU]^ v � S�P;FbdhQTS�\mF�Z�S�shFT\_gJMKO=Z[U]O_MXLN\��bMXQT\fU]^cIr\fU]OmMXQHGbF � � gJMKP;FNMKOm\fQjs v

a LTGJZ�OfskQHU§M|Z;LTGJIr\fU]P;FBW�PRQ>OfGbFTF�Gn�hZ�O_\mgJ\fQVIKGJLNFN\fU]^pUKzqQTS;\mF>gJOmMK\my�U]^ U]PRLxZ�MXLNQ�S;MKF
LNGbgnGb^`QTOfs W=GJGb^'y	MKaRG W�s � UKo]P;^;U�I MK^�a'� v a v � GbFHQHIr\fLN\_FTS`Ir\mOm\ ��+�)���� v �¥^)MKa;a;\fQT\mU]^�QHU
Z�LTU�Ir\ma;\m^;o!QTSRGBMXW=U�IKGxgnU]P;^�QHGJLTGn�rMKy	Z�OfGKdhi3G>iB\mFTS9QHU}Gn�rZ�OmMK\m^�i�S`s9i�G�aRU}^RUKQ3MKgJgnGJZ;Q�QTSRGb\fL
LNGJZ�Ofs v �¥^ Z�MXLTQT\_gJP;OmMXLbd=QTSRGb\fLeMXLNo]P;y�Gb^�Q!z{UKL!Gb�hP;MXQT\fU]^  -`� ">\mFx\m^`IXMKOm\ma v � SRG�MXLTo]P;y	Gb^`Qe\m^
�hPRGbFHQT\mU]^�\mF�QTS;MXQ>QTSRG � \mOmW[GJLNQ  Om\m^RGbMXL6\��JGba�QHGb^;FTUKLN\mMKO 	>G�	xU]^;a;GJL "VgnU]^;a;\fQT\fU]^�\my�Z�O_\fGbF�QTS;MXQ
QTS;G - � IKGbOfUrgJ\fQjseUKzRMBQHGbFHQEZ�MXLNQT\mgJOfG@\mF�UKLNQTSRUKoKU]^;MKO�QHUBQTSRG@oKL6MbIr\fQTMXQT\fU]^;MKO�Z=UKQHGb^`QT\mMKO v ¡)S;\mOfGqQTSRG
i�MbIKG�IKGbgnQHUKL � � �  uX� � � � �bu "x\mF�\_^;aRGJGba�UKLTQTSRUKoKU]^;MKO�QHUcQTSRG9oKLNM�Ih\fQTMXQT\mU]^;MKO�Z[UKQHGb^�QT\mMKO d�^RU
FNP;gNS}LTGbOmMXQT\mU]^}S;U]Oma;F�z{UKLqMKOmO ��� ^�P;O_O`IKGbgnQHUKLNFbd�FTP;g6S9MKF� uX�buX� � � �,"T  � SRG�i�UKLTLTs�\mF�^RUKQ�QTS;MXQ�QTSRG
oKL6MbIr\fQTMXQT\fU]^;MKO�i�MbIKG � � � 	 � ��iB\mOmO�Z;LTUKZ�MXo]MXQHG!U]PRQTFT\maRGxQTSRG32�MXQVy	GJQHLN\mg �¤F�^hP;OmO[gnU]^RGKd;W�PRQ�QTS;MXQ
MK^;UKQTSRGJL�y	MKFTFTOfGbFNF@QHGbFHQ�W=Uha;s � OfGJQ3\fQ�W=G�M�Z�SRUKQHU]^ � \m^	QTSRG>Ir\mgJ\m^;\fQtsKd�y�UYIh\_^Ro�Z=GJLTZ=Gb^;a;\_gJP;OmMXL
QHU QTSRGkoKLNM�Ih\fQTMXQT\mU]^;MKOVi�MbIKGpZ;LTUKZ�MXo]MXQT\mU]^�a;\fLNGbgnQT\fU]^( \m^�QTSRG�� a;\mLTGbgnQT\fU]^�\m^�QTS�\mF�gJMKFHG "Td
i�\mOmOqIr\fU]OmMXQHG§QTSRG 2�MXQ}y�GJQHL6\mg �¤F9^�P;O_O@gnU]^RG v � ¡¢GcLTGbgJMKO_O�z�LTU]y � UKo]P;^RUYI#�¤F}z�UKLNy}P;OmMXQT\fU]^ UKz
QTS;GxgJMKP�FTMKOm\fQtslZ;LN\_^;gJ\fZ�OfGBQTS;MXQ � � � � � ^hP;OmO[IKGbgnQHUKLNF�y�P�FHQ�W[G � � ^hP;OmO[UKL � � FHZ�MKgnGbOm\ bKG �������wd;W�P;Q
QTS�MXQBgnU]^;a;\fQT\mU]^cz�MK\mO_F�SRGJLTG v � SRG!GJLNLTUKLB\m^cQTSRGb\mL�Gb��P;MXQT\mU]^  -`� "�Z;LNUKZ�MXo]MXQHGbF�\_^`QHU�Gb�hP;MXQT\fU]^
 - + "Td�z�LTU]y i�S;\mgNS QTS;GJs GJLNLTU]^RGJU]P;FTOms gnU]^;gJOmP�aRGba QTS;MXQ ��� gJMKP;FTMKO_\fQjs�\mF�FTMXQT\_FH�;Gba�z�UKL	QTS;\mF
FTU]OmPRQT\fU]^ v � ShP;FJdEQTS;\mFxoKLNM�Ih\fQTMXQT\mU]^;MKO@i�MbIKG|Z[U]O_MXLN\��bMXQT\fU]^ \m^;a;GJGba Ih\fU]O_MXQHGbF � � gJMKP�FTMKOm\fQtsKd�\m^
QTS;GBFHGb^;FHG�QTS�MXQ3MK^�s�Z�S;UKQHU]^ly�UYIh\m^;oe\m^�QTSRG�� � a;\fLTGbgnQT\fU]^	QTSRLTU]PRo]S�QTS�\mF�oKLNMbIr\fQTMXQT\fU]^�MKO;i�MbIKG
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i�\mOmO=Z;LTUKZ�MXo]MXQHG}z MKFHQHGJL>QTS;MK^��  P;FT\_^Ro	y�GJQTMXZ�S�shFN\mgJMKOELNUha;F�MK^;apgJOfUhgbhF "Td[\m^�gnU]^`QHL6MKa;\mgnQT\fU]^
UKzqFHZ=GbgJ\mMKO[LTGbO_MXQT\fIh\_FHQT\mgxgJMKP;FTMKOm\mQjs v

��GJLNS;MXZ�F§MXQcQTS;\mF|FHQTMXoKG U]^RGpgnU]P�Oma�SRUKZ=G�QTS;MXQ|QTS;G o]MKPRoKG i�MbIKGbFciB\mO_O�W=G�y�UKLTG
z�LN\fGb^�a;OfscQHU�i�MXLNa ��� gJMKP;FTMKOm\mQjsKdEMK^;apQTS;MXQxWhs�\m^�gJOmP;a;\m^;o�Gb^RU]PRo]S UKz�QTS;G}o]MKP;oKG�i�M�IKGbFJdEU]^RG
gnU]P�OmaeQTMKy�G3QTSRG�W�MKaeZ;LTUKZ=GJLTQT\mGbF~UKzrQTSRG�Z�S`srFT\mgJMKO`i�M�IKGbF v � SRG@Z=U]OmMXLN\ �bMXQT\fU]^;F � � ��� MK^;a �
	 � � �
i�S;\mgNS�MXLTG QHLNMK^�FHIKGJLNFHG � OfU]^;o]\fQTP;a;\m^�MKO�MK^;a QHLNMKgnGbOmGbFTFJd�SRU�i�GJIKGJLbdVi�\mOmO�Z;LTUKW�MXW�Ofs ^;UKQ|SRGbOfZEd
W=GbgJMKP;FTG3QTSRG�LTGbFTP�OfQT\m^RoBy	GJQHLN\mgJF�MXLTG�UKz;QjshZ=G � + u	�]� MK^;a�QTShP;FEIr\fU]OmMXQHG ��� gJMKP;FTMKOm\fQts v � SRG��;z{QTS
Z=U]OmMXL6\��bMXQT\fU]^ � � � � dKiBS;\mg6S}\_F�OfU]^;o]\fQTP;a;\m^�MKO � OfU]^Ro]\fQTP�a;\m^;MKOXMK^;a}QHLNMKgnGbOfGbFNF�� d`\mF�UKz�Qts�Z=G�� �ruKu	�]�
MK^�a9QTS�P;FqgnU]P�Oma�FTMXQT\mFHz�s ��� gJMKP;FTMKO_\fQjsKd�W�PRQ�QTSRG�2�P;gnQTP�MXQT\m^Ro!gnU]FT\m^RG�\my	Z�Om\fGbF�QTS;MXQ@\fz[gJMKP;FTMKOm\fQts
\_F�LNGbFHZ=GbgnQHGbapa�PRLN\m^RolU]^RG�S;MKOfz � Z[GJL6\fUha~d�QTSRGb^ \fQx\mF>Ih\mU]OmMXQHGba a;PRLN\m^;o	QTSRG�^RGn�rQ v � Uc\fQ>a;U�GbF
^;UKQ�SRGbOfZ�y}P;g6S Gb\fQTS;GJL v � SRG�OmMKFHQBZ[U]O_MXLN\��bMXQT\fU]^ � � � � � � 
�� � � � � � \mFVQHLNMK^�FHIKGJLNFHG � QHLNMK^�FHIKGJLNFHG
W�PRQB^RUKQVQHL6MKgnGbOfGbFTF v � S;\_F�i�M�IKG}\_F�UKzqQjshZ=G
� uKuKuKu	�]� W�PRQVQTSRG�U]FTgJ\mOmOmMXQT\_^Ro�Gb\foKGb^�I MKOmP;GbFVU]^;gnG
MXo]MK\_^kIh\mU]OmMXQHG ��� gJMKP;FTMKOm\fQts v

� ShP;FJdBMKO_OBFT\ � Z=U]OmMXL6\��bMXQT\fU]^;FlUKzeZ�OmMK^RG�i�M�IKG¢MKa;y	\fQHQHGba�Whs�QTSRGpO_\m^RGbMXLN\��JGba ��\m^ �
FTQHGb\m^¢Gb�hP;MXQT\fU]^;F�\m^ QTSRG � \mOfW=GJLTQ� Om\m^;GbMXLN\��JGba 	xG�	xU]^;aRGJL ">o]MKPRoKG|\_^;a;\fIr\ma;P;MKO_Ofs|Ir\fU]OmMXQHG � �
gJMKP�FTMKOm\fQts v ��Q9i3U]P�Oma W=GcFTPRLTZ;L6\mFT\m^Rok\fzV\mQ}\mF�Z=U]FTFT\fW�OfG	QHU¢y	M�bKGkFTP��lgJ\mGb^`QTOfs¢oKGb^;GJLNMKO3 z{UKL
�>\mg6SRU]OmMKF �¤F	a;LNP;y	y	\_^RoRdqz{UKLlGn�rMKy�Z�OfG "�FTPRZ=GJLTZ=U]FT\fQT\mU]^;F�UKz>QTSRGbFHG i�M�IKGbF	QTS;MXQ	LNGbFHZ=GbgnQ � �
gJMKP�FTMKOm\fQtsKd;o]\fIKGb^�QTS�MXQVGbMKgNS�U]^RGeIr\fU]OmMXQHGbF�\fQV\m^;a;\mIh\ma�P;MKOmOfs v�� GJQBP;FBgnU]^;FT\maRGJLBQTS;\mFV�hPRGbFHQT\fU]^
y	UKLTGeGn�rZ�Om\mgJ\fQTOms v�� ^;GegJMK^ gnU]^;FT\_aRGJLVM�oKGb^RGJLNMKOEFTPRZ=GJLTZ=U]FT\fQT\fU]^
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��� �
� � � � � � gnU]F  �� 	 � 	 
 � � "E� � � � � � gnU]F  �� 	 � 	 
 � � " �  *) v � ) "

i�SRGJLTG � � MXLTGlLTGbMKO�Z�S;MKFHGbF v�� SRG	gNS�MXLNMKgnQHGJLN\mFHQT\_g�Z=U]Ofsh^;U]y	\mMKO	� � � � � ' ����� � � �kgJMK^¦W=G
FN\my�Z�Om\m�;Gba§W�skaRGJ��^�\m^Ro � � � � � gnU]F  �� 	 � 	 
 � � "  iB\fQTS ^RU|FTP�y	y	MXQT\fU]^kUYIKGJL � " v � SRG
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 *) v � � "
��Q�OmU�U�brF�a;\ �lgJP;OfQ!QHUpoKGJQ�Z�LNMKgnQT\mgJMKO@LNGbFTP;OfQTF�z{LTU]y QTS;\mF�Gb��P;MXQT\mU]^¦\m^¦QTSRGloKGb^RGJL6MKO3gJMKFHGKdq\fQ
W=Gb\m^;o M¦y�GbFTFTs �hP;MXLTQT\_gkZ=U]Ofsh^;U]y	\mMKO v � U�i�GJIKGJLbd�QTSRG�QTS;\fL6a MK^;a z�U]PRLTQTS Z[U]O_MXLN\��bMXQT\fU]^;Fbd
M.0=GbgnQT\m^Ro QTSRG U]^;Oms�FTS;\fz�Q|MK^�a�MK^)U 0 � a;\mMXoKU]^�MKO!FHZ�MXQT\mMKO>gnU]y�Z=U]^RGb^�Q§GbMKg6S�d!OfUhU�b LNMXQTSRGJL
P�^;Om\ bKGbOfspQHU¢SRGbOfZ FTMXQT\mFHz�s � � gJMKP�FTMKOm\fQtsKd@W�PRQ�Z;LTUKW�MXW�Omspi�U]P;Oma S;MXLNy \fQ v �tQ9FHGJGby	F�z�MK\mL�QHU
FTGJQ � � � � 	 � �r  � SRG�g6S;MXLNMKgnQHGJLN\mFTQT\mg!Z=U]Ofsr^RU]y	\mMKO=QTSRGb^�W[GbgnU]y	GbFVW�OfUrg�bka;\_MXoKU]^;MKO dRiB\fQTS
LNU�UKQTF ' � u���� � �� 
�� �� MK^;a  LTGJZ=GbMXQHGba�" ' �$u 
 � �  [�tz � � �� � � QTSRGb^ ' �$u 
 � �
gnUKLNLTGbFHZ=U]^;a;F�QHU QTSRG ^hP;OmO�Gb\foKGb^�IKGbgnQHUKL  uX� � � � �bu " � sh\mGbOma;\m^Ro¢M � �ruKu	� y�GJQHL6\mg  iBS;\_gNS MXQ
W=GbFHQ�U]^�Ofs �TP;FHQVFNMXQT\mFH�;GbF�gJMKP;FTMKOm\fQts "Td�W�PRQVFHGJQHQT\m^;o � � � ��o]\fIKGbF�MK^RUKQTSRGJL�Gb\foKGb^`IKGbgnQHUKL!MK^;a
S;Gb^;gnG	M � uKuKuKu	� y�GJQHL6\mgXd�iBS;\mg6S¢gJMK^ FTMXQT\mFTz{spFHQTMXW�OfG�gJMKP;FTMKO_\fQjsKdEFTUki3G	g6SRU�U]FTG	QTSRG�OmMXQHQHGJL v
� U�i�GJIKGJLbd`\mQE\mF~gJOfGbMXL�QTS;MXQ�U]^RG@UKzRQTSRG3UKQTSRGJLEQti3U>Gb\foKGb^�I MKOmP;GbFEiB\_OmOXMXQ�MKOmy	U]FHQ~GJIKGJLTsey�U]y	Gb^`Q
W=G�OfGbFTFeQTS;MK^ P;^;\mQjs�\mz3McZ�S�shFN\mgJMKO�i�M�IKGl\mF!Z�LTGbFHGb^�QJd~iBS;\mOmG u 
 � � i�\mOmO�W=G}oKLNGbMXQHGJL�QTS;MK^
P�^;\fQjskS;MKOmz�QTSRG�QT\my�G v � ShP;FJd;Z�OmMKP;FT\fW�OfsKdRM�oKGb^RGJLNMKO�FTPRZ=GJLTZ=U]FT\fQT\mU]^|UKzqo]MKP;oKG�MK^;a Z�S`srFT\mgJMKO
Z=U]OmMXL6\��bMXQT\fU]^;F�iB\_OmO�^;UKQVLTGbFTgJPRG ��� gJMKP;FTMKO_\fQjs v

��OfGbMXL6Ofs QTS�\mF�MXLTo]P;y�Gb^�Q|\_F�^RUKQlM y	MXQTS;Gby	MXQT\mgJMKOVZ�LTU�UKz v ��Q	aRUhGbFl^RUKQlGJIKGb^�P;FHG
Gn�RMKgnQxFHU]OmPRQT\fU]^�F�UKz ��\m^�FHQHGb\m^ �¤F�Gb�hP;MXQT\fU]^�F v � UYi3GJIKGJLbd=QTS;\_FVMXLTo]P;y�Gb^�QxaRU�GbF�y	M�bKG�\mQ�FHGJGby
O_\ bKGbOfslQTS�MXQ�Z�OmMK^RGxi�MbIKG � Om\ bKG}FHU]OmPRQT\mU]^;FJdriBS;\mg6SkMXLTGe^RGbgnGbFTFNMXLTsk^RGbMXLVQTSRG!z PRQTPRLTG!Om\mo]S`Q�gnU]^RG
UKz �>\mg6SRU]OmMKF �¤F}aRLNP;y FHGJQJdqIr\fU]OmMXQHG ��� gJMKP;FTMKO_\fQjs v �tz�QTS;MXQ9gnU]^;gJOmP�FT\fU]^ \mF}gnUKLTLTGbgnQJdqQTS;Gb^¦QTSRG
� � � �¤FBMXZ;Z;LNU]MKgNSkQHU§gJMKP;FTMKOm\fQts§\_^;aRGJGbaky}P;FHQ�W=Gey�Ura;\f�;Gba�drMKFVi�G�PRLNoKGbakMXW[UYIKG v
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��Q�\mF�U]^;GVQTS;\m^Ro!QHUSbh^;U�i QTSRG'bh\m^;Gby	MXQT\mg�\m^RGb�hP;MKOm\mQT\fGbF�QHU�aRGbFTgnL6\fW=G�QTS;GVgJMKP;FTMKOm\fQts9Z;LN\m^;gJ\mZ�OfGKd
W�PRQ�MK^RUKQTS;GJL>QHU§Gb^Rz�UKLNgnG9QTSRGby v a a;\ �lgJP�OfQjskgnU]y�GbFxz�LTU]y�QHLTsh\_^RolQHUcy	MXQHG9QTSRG9gJMKP;FTMKOm\fQts
Z�LN\m^;gJ\fZ�OfGBiB\mQTScQTSRG�gnU]^;a;\mQT\fU]^cQTS;MXQJd�MKF�QTS;GeoKLNMbIr\fQTMXQT\fU]^�MKO~�;GbOmacoKGJQTFBIKGJLTsci3GbM�b[d

� � �	� ����� �  *) v � � "

i�S;\mgNS|FHGJGby	F�Om\ bKG>M�^;MXQTP;LNMKO�LNGb��P;\mLTGby�Gb^�Q�U]^§M 2�MXQ�FHZ�MKgnGJQT\my	G�QTSRGJUKLNs	UKz�oKLNMbIr\fQts v  � U�i �
GJIKGJL�d�\fQ!\mF�^RUKQ!o]MKPRoKG � \m^�I MXL6\mMK^`Q v " � \fIKGb^¢QTS�MXQeQTSRGlaRGJL6\fI MXQT\mU]^ UKz3oKGb^RGJL6MKOqLTGbOmMXQT\fIr\fQtsp\m^ �
IKU]OmIKGbF@MxaRGJ��^;\m^;oBLTGbOmMXQT\mU]^9UKz�QTSRG�z�UKLNy � � � � ����� � � � ��� � uKuKu ��UKLqQTSRG�Om\�bKG3z�UKLqQTSRG�gJPRLTIKGba
y	GJQHLN\mg�\_^�QHGJLNy	F�UKz@QTSRG 2�MXQxMK^;a�QTSRG}oKLNM�Ih\fQTMXQT\mU]^;MKOEZ=UKQHGb^�QT\mMKO � ��� d=gJOfGbMXLNOfs � ��� � ����� \mF
Gn�rZ=GbgnQHGba�QHU	W=G!QTSRGeFTQTMXQHG�UKz�^RU	oKLNM�Ih\fQts  MXZ�MXLTQVz�LTU]y o]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\mU]^;F " v

� SRGegJMKP�FTMKOm\fQts§Z�LN\m^;gJ\fZ�OfG�\m^;Gb��P;MKO_\fQT\fGbF�gJMK^�W=G!iVLN\fQHQHGb^kMKF
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��    *) v � � "

� ^RGegJMK^ MXW;W�LTGJIh\_MXQHG!QTS;\mF�FHGJQVUKzq\m^;Gb��P;MKO_\fQT\fGbF3W�s

 �� ��y	\m^  
 �� � 
 �� � 
 �� "T   *) v + �,"

�¥^kQTSRLNGJGeFHZ�MKgnGJQT\my�G�a;\my�Gb^;FN\fU]^;F3U]^RG�gJMK^kLTGbMKa�\mOfslZ�OfUKQ�QTSRG!z P;^;gnQT\fU]^ 
 �� � y	\m^� 
 �� � 
 �� "
P�FT\m^Ro � � ��� 	�
 � � ��� � v � SRG�LTGbFTP;OmQV\mFBFHGJGb^p\m^ Qji�U§FHZ�MXQT\mMKOEa;\_y�Gb^;FT\fU]^�F�\m^k�;o]PRLNG ) vmuXv�� SRG
oKLNGbMXQHGbFHQ}MKO_OfU�i�Gba¦IXMKOmPRGbFeUKz�QTSRGlQT\my	GbOm\ bKG�Gb\foKGb^�I MKO_PRGlOm\fGlU]^ QTSRG|z{U]Oma;Gba FTPRLTz MKgnGlFTS;U�iB^ v
�¥^kQTSRLNGJGeFHZ�MXQT\mMKO~a�\my�Gb^;FT\mU]^;FJdrM�FT\my	\mO_MXL3 W�PRQVy�UKLTG�gnU]y	Z�Om\mgJMXQHGba�"�FN\fQTP;MXQT\fU]^kMXLN\_FHGbF v

��GJLNS;MXZ�Fpy�UKQT\fIXMXQHGba W�s'QTSRG FTPRoKoKGbFHQT\mU]^#QTS;MXQpW�\my�GJQHL6\mg QTSRGJUKLN\fGbF�U]PRo]S�Q QHU�W=G
o]MKP;oKG � �R�hGba~d`U]^RGByl\fo]S`QqMXQHQHGby�Z�Q�QHU!Gb^Rz�UKLNgnGVQTSRGVgJMKP�FTMKOm\fQts�Z;L6\m^;gJ\fZ�OmG�Whs� Z�MXLNQT\mMKO "�o]MKPRoKG �
�;�r\m^;oRd;Z=GJLNS;MXZ�F�FHGJQHQT\_^RolQTSRG�QT\my�GbOm\ bKG�Gb\foKGb^`IXMKOmPRG�Gb��P;MKOEQHU|FHU]y	G�z P;^;gnQT\fU]^kUKz�QTSRG}FHZ�MKgnG �
O_\ bKGeGb\foKGb^�I MKO_PRGbFVU]^;Oms v � S�\mF�i3U]P�Oma�W=GeMK^pMKOfoKGJW;LNMK\mgeUKL �HP;OfQHL6MKOfUhgJMKO ��o]MKPRoKG��;�r\m^;o v � ^RG
yl\fo]S`Q�i�MK^�QeQHU�g6SRUhU]FHG|M�FTZ[GbgJ\m��g}z�P;^�gnQT\fU]^ 
 �� � �  
 �� � 
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 �� "BQHU �R� QTSRG	o]MKP;oKG v ��z
�  
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 �� " � QTSRGb^kQTS;GegJPRLTIKGba�^hP;OmO=gnU]^RGe\mF�MKOmi�M�shFBU]^kQTSRG!IKGJLToKG
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UKzEIh\fU]O_MXQT\m^RoeQTSRG 2�MXQ�gnU]^RGKdrW�PRQ3^;GJIKGJL��hP;\fQHG�aRU�GbF�FHU v \�slMK^;MKOmUKoKs	iB\fQTSlQTSRG�LNGb��P;\mLTGby�Gb^�Q
UKz@FTQTMXW�OfG�gJMKP�FTMKOm\fQtsc\_^�QTSRG}FHQTMK^;a;MXLNa�gJMKP;FTMKO�MK^;MKOfsrFT\mFVUKzqoKGJU]y	GJQHLN\mgJMKO�oKGb^RGJLNMKO�LTGbOmMXQT\fIr\fQjsKd
U]^;Gei3U]P�OmakZ;LTGJz�GJLVQTS;MXQ�QTSRG�y�GJQHL6\mge^RUKQVW=GeMXLTW�\fQHLNMXLN\mOms|gJOfU]FHG�QHU|P;^;MKgJgnGJZ�QTMXW�OfGeW=GbS;M�Ih\fUKL�d
W=GbgJMKP;FTG}M|��P;MK^�QT\��bMXQT\fU]^ y	\mo]S`Q>OfGbMKa QHU�2�P;gnQTP�MXQT\fU]^;F�QTS;MXQ�Z�P;FTS \mQBU�IKGJL!QTS;G�GbaRoKG � u �K� � v
a y�UKLTG�MXQHQHLNMKgnQT\fIKG�g6SRU]\mgnG}\mF�QTSRGJLTGJz�UKLTG
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 �� � 
 �� � 
 �� "
y	M �  
 �� � 
 �� � 
 �� " �  *) v + u "

i�S;\mgNS�Z;LTUYIh\_aRGbFxM§gJP�FTS;\fU]^�Gn�rgnGJZ�Q>i�SRGb^pQTSRG}gJP;LTIKGba¢y�GJQHLN\mg�Gb�hP;MKOmF>QTSRG 2�MXQxU]^RG v � S;\_F
g6SRU]\mgnG!MKOmFHU}gnUKLTLTGbFHZ=U]^;a�F�QHU9QTSRGxP;FTP;MKO�z{UKL6y UKz~QTS;G � g6S`i�MXL �bFTg6S;\mOma§FHU]OmP;QT\fU]^�dhiBS;\mOfG�W=Gb\m^;o
gnU]^�FT\mFHQHGb^�QliB\mQTS�QTSRG�Gn�rZ�Om\mgJ\mQTOfs gnU]^Rz�UKLNy	MKO_Ofs 2�MXQlz�UKLNy�UKzxQTSRG 2�MXQ � UKW=GJLTQTFTU]^ � ¡ MKO bKGJL
gnU]FNy�U]OfUKo]\mgJMKO�y�Uha;GbO � u �K� � v

��z�U]^;G!i3GJLTG�QHUliVLN\mQHG>QTS;GbFHGez P;^;gnQT\fU]^;F�Gn�rZ�Om\_gJ\fQTOfsKdrQTSRGJsci3U]P�OmakgnU]^`QTMK\_^ � GbMbIr\mFT\maRG
FTQHGJZ z P;^;gnQT\mU]^;F v � ShP;F�QTSRGJs¦MXLTGcy�GJLTGbOfs gnU]^�QT\m^hPRU]P;FJd�iBS�\mgNS \mF�M�LNMXQTSRGJL}i�GbM�b OfGJIKGbO3UKz
a�\10[GJLNGb^`QT\mMXW�\mOm\fQts v � S;\mF�a;\ �lgJP;OfQts \mFl\m^ z�MKgnQ§\m^RGJIr\fQTMXW�OfG v �tzxQTSRG FTGbOfGbgnQHGba o]MKPRoKGpMXQ|MKOmO
Z=GJLNyl\fQTF§QTSRG 
 �� QHU�QTM�bKG¦\fQTF�y	M �R\my}P;y0IXMKOmPRG¢MKOfU]^Ro�QTSRG¢z�U]Oma�d>QTSRGb^'QTS;G¢o]MKPRoKG gJMK^
W=GpgnU]^`QT\m^hPRU]P;Fbd�W�PRQ|gJOmGbMXLNOfs \mF|^RUKQ|QtiB\mgnGpgnU]^`QT\m^hPRU]P;FNOfs a;\10=GJLTGb^�QT\mMXW�OfGKd�MKF|U]^RG�i�U]P;Oma
i�\mFTS v \�GbgJMKP;FHG QTSRG¦OmMXZ�FTG \mFkgJOfU]FHGbOfs)LTGbO_MXQHGba'QHU 
 �� deM�y�GJLTGbOfs)gnU]^`QT\_^�PRU]P�FkQT\my�GbOm\�bKG
Gb\moKGb^`IXMKOmPRG�\my�Z�Om\fGbFVMcy�GJLTGbOms gnU]^`QT\_^�PRU]P�F>O_MXZ�FHG v � SRG9OmMXZ�FTG�W=Gb\m^Ro|o]MKPRoKG�z�LTGJGbaRU]ykd�U]^RG
yl\fo]S`Q|SRUKZ=GkQTS;MXQ|gnU]^�QT\m^hP;\fQjs�\mF	Gb^RU]PRo]S z�UKLlQTS;G OmMXZ�FHG v �>^Rz{UKLNQTP;^;MXQHGbOfsKd�QTSRG �3\m^;FHQHGb\_^
Gb�hP;MXQT\fU]^�F  \_^ � MKy	\mOfQHU]^�\mMK^ez�UKLNy "�gnU]^`QTMK\_^}FTGbgnU]^;a9FHZ�MXQT\mMKOhaRGJLN\fIXMXQT\fIKGbF�UKz;QTSRG�OmMXZ�FTG � u �K� � v
� i3U�aRGJLN\mI MXQT\fIKGbF�UKz�M�y�GJLTGbOfs|gnU]^`QT\m^hPRU]P;F�z P;^;gnQT\mU]^|i�\mOmO;sr\fGbOmacM 	!\fLNMKgxaRGbOfQTM}z P;^;gnQT\fU]^c\m^
QTS;G ������ Gb��P;MXQT\mU]^ v � UlQTSRG�y�U]y�Gb^�QTP;y�i�\mOmO=GJIKU]OfIKG}a;\mFTgnU]^�QT\m^hPRU]P;FTOfsc\fz 
 �� GJIKGJL�QHU]P;g6SRGbF
QTS;G!z{U]Oma v�� P;gNS§W=GbS;MbIr\fUKLVFHGJGbylF�Z�S`srFT\mgJMKO_OfslP;^RLNGbMKFHU]^;MXW�OfGKdrFHU�QTSRGxz�U]Omaky}P;FHQ�W=G>M�IKU]\maRGba
\mz3M�FHGb^�FT\fW�OfG}LTGbFTP�OfQ!\mFxQHU�Gby�GJLToKG v a�IKU]\ma;\_^RocQTSRG	z�U]Oma¢P;^;aRGJL!MKOmOqgJ\mLNgJP;y	FHQTMK^�gnGbFey�GbMK^;F
QTS�MXQ�M 2�MXQ�FHZ�MKgnGJQT\my�GxQTSRGJUKLTs	UKz�oKLNMbIr\fQts§aRUhGbF�^RUKQ�S;MbIKG�� ��� � ��� � MKF�M}FHU]OmPRQT\mU]^�d�i�S;\mgNS
FTGJGby	F�FNPRLTZ;LN\_FT\m^Ro9MXQB�;L6FHQJd�W�P;QVQTSRGeo]MKPRoKG � IXMXLN\mMK^�gnG�UKz � ��� � ��� � \my�Z�Om\mGbF�QTS;MXQBQTS;\_FBOfU]FTF
\_F�^RUKQVQHUhU	i3UKLNLN\mFHU]y�G v

�¥^¦MK^�s gJMKFHGKd@\fz�U]^RGliB\_FTSRGbF!QHU��R�¢QTSRGlo]MKPRoKGKd�QTSRGJLNG|\mF�^RU ^RGJGba¦QHU�LTGbFTQHLN\mgnQ�MXQ �
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QHGb^�QT\fU]^|QHU}FNP;gNS���� � � � � � � � ��z�UKLNy	F�MKF 
 �� � �  
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 �� � 
 �� "TdhiB\fQTS|^RU�aRGJL6\fI MXQT\mIKGbF�Z;LNGbFHGb^`Q v
¡)S�s ^RUKQ�M y�GJLTGbOfs OmUhgJMKO�o]MKPRoKGk�R�R\m^RoRd�iB\mQTS Mp��^�\fQHG|^hP;y�W[GJL}UKz�a;GJLN\fIXMXQT\fIKGbF�� a>^;MKO �
UKoKU]P�FTOfsKd�\m^ oKGJU]y�GJQHLN\mgJMKO�oKGb^RGJLNMKO�LTGbOmMXQT\fIr\fQjsKd�U]^RGlgnU]^;FN\maRGJLNF!^RUKQ�U]^;Ofs � MKP;FTFT\_MK^ ^RUKLNy	MKO
gnUhUKLNa;\_^;MXQHGbF � � � � � uX� � � � � � � W�PRQeMKOmFHU S�MXLNy�U]^;\mg�gnUhUKLNa;\_^;MXQHGbFJd�MK^;a \m^¢GbOmGbgnQHLTU]y	MXo �
^;GJQT\mFTykdXU]^RG�gnU]^;FT\ma;GJLNF�^;UKQ�U]^;OmseQTSRG�QHGby�Z=UKLNMKO`o]MKP;oKG � � � ����+ � ���wd]W�P;Q�MKOmFTU�QTSRG � UKLNGb^`Q �
o]MKP;oKG v � UYi3GJIKGJLbd=GJIKGb^�o]\fIKGb^�QTS�\mF�Gb^;OmMXLNoKGba FHGJQ�UKz�o]MKP;oKG � �R�r\_^Ro|g6SRU]\mgnGbFJd[\fQB\mFV^;UKQ�gJOfGbMXL
QTS�MXQBQTSRGJLTG�Gn�r\mFTQTFBMK^�s§i�MbskQHU§\m^;gJOmP�aRGxQTSRG�FHU]OmP;QT\fU]^  � ��� � � ��� "�iB\fQTS;U]PRQ�Gb^;gnU]P;^�QHGJLN\m^Ro
a�\mFTgnU]^�QT\m^�P;U]P;F�GJIKU]OmPRQT\fU]^~dRiBS;\mg6SkFHGJGby	FBP�^;MKgJgnGJZ;QTMXW�OfG v

��QBFHGJGby	F�W=GbFHQ�QHUlM�IKU]\ma�QTS;GbFHGea;\ �lgJP�OfQT\fGbF�MKOfQHUKoKGJQTSRGJL>MXQVQTSRG!QTSRGJUKLTGJQT\_gJMKO~OfGJIKGbO�Whs
MXW�FHQTMK\m^;\m^;o	z{LNU]y������	��
�QTS;G�o]MKPRoKG  MK^;a \m^�FHQHGbMKa�y	GJLTGbOfs ��	 � � � ��� � QTSRG�o]MKP;oKG}QHUcLTGbFTZ[GbgnQ
��� gJMKP;FTMKO_\fQjs#"TdqMK^;a QHU�QTM�bKG§QTSRG|o]MKPRoKGlz�LTGJGbaRU]y FHGJLN\fU]P;FNOfs Gb^RU]P;o]S QHU o]\mIKG|PRZ QTS;G|FHU]OmP �
QT\mU]^�� � � � ����� MKF�\_^RGbFTFHGb^�QT\mMKO v�� ^RG	y	\mo]S`Q!GJIKGb^ MK\_y4QHU FTMXQT\mFTz{s�QTSRGlgJMKP;FTMKO_\fQjs � LTGbOmMXQHGba
LNGbFHQHLN\mgnQT\fU]^�F�U]^ QTS;Gko]MKPRoKG ��� 	�� � ��� � � �� P;FN\m^Ro Mp^;GJi�FHGJQ�UKz�IXMXLN\mMXW�OfGbF9MKa;MXZ;QHGba QHU¢QTS;\mF
Z�PRLTZ=U]FHG v
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��zEU]^;Gx\_y�Z=U]FHGbF�FHQTMXW�OfG ��� gJMKP;FTMKOm\fQtsKdRiBS;\mg6S§Gn�rgJOmP�aRGbF�MKOmO=y�GJQHLN\mgJF�QTS;MXQVFNMXQT\mFHz�s � � gJMKP�FTMKOm\fQts
W�PRQ�iBS�\mgNS MXLTG§MXLNW�\fQHLNMXLN\_Ofs�gJOfU]FTG|QHUpIh\mU]OmMXQT\m^Ro \mQJd�MKOmU]^Ro�i�\fQTS¦MKOmO�QTS;MXQ}Ih\fU]O_MXQHG|\fQJd�QTSRGb^
QTS;G�OfU�U]FTGc\_^RGb��P�MKOm\fQT\fGbF�UKz�QTS;G�gJMKP;FTMKOm\fQts Z�LN\m^;gJ\fZ�OfGlMXLTG�g6S;MK^RoKGba�QHU¦FTQHLN\mgnQ�\m^RGb�hP;MKOm\fQT\mGbF v
� SRGbFHG¢\m^RGb�hP;MKOm\fQT\mGbFlMXLTG¢QTSRGb^)FTP�FTgnGJZ;QT\fW�OmG�QHU W=Gb\m^Ro � � ����	 � � � � 	 � � 
 �	� � � 	 �XdeMKF��eOfUKQ �
Z�LTUKZ=U]FHGba¦QHU¢aRUpiB\fQTS¦QTSRG§Z[U]FN\fQT\fIr\fQjs gnU]^;a�\fQT\fU]^;F�UKzBgJMK^RU]^;\mgJMKO�oKLNM�Ih\mQjs ��+ u +hd + u - � v � GJQ
P�F}FTGJGcS;U�i QTS;\mF�oKU]MKO�gJMK^ W=G§MKg6S;\fGJIKGba v �;UKL�oKGb^RGJLNMKO_\fQjsKd�OmGJQ9P�F�i�UKL�b¦\_^ � FHZ�MKgnGJQT\my�G
a�\my�Gb^;FT\mU]^;FJdriBSRGJLTG � ���h� � � + � MK^;a � �(- MXLTG�Z[GJL6S;MXZ�F�UKzqQTSRG�y	U]FHQ�\m^�QHGJLTGbFHQJd[P;^;OfGbFNF
U]^;G9\_F�gnU]^;FN\maRGJLN\m^;o��eMKOmP �bM � �eOfGb\m^�QTSRGJUKLTs v  ��UKL � �� -R� U]^;G}y	\mo]S`Qxi�MK^`QxQHUcIKGJLN\fz�s�QTS;MXQ
^;UKQTS;\m^Ro9a;\mFHQTP;LTW�\m^Ro�S;MXZ;Z=Gb^;F3LTGJo]MXLNa;\m^;o�QTSRGxGb\foKGb^�IKGbgnQHUKLBz�UKLNy	MKO_\mFTy$S;MXZ;Z=Gb^;FJdrMKOfQTSRU]PRo]S
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QTS�MXQVFHGJGby	FVP;^�Om\ bKGbOfs v " � \fIKGb^�FTQTMXW�OfG � � gJMKP�FTMKOm\fQtsKd;QTSRGJLTG!MKOfi�MbsrF�Gn�R\mFHQTF�M�gnU]y�Z�OmGJQHGeFHGJQ�UKz
oKGb^;GJLNMKOm\��JGba9Gb\foKGb^�IKGbgnQHUKLNF3iB\fQTS}LTGbMKOrGb\foKGb^�IXMKOmPRGbFqMK^;a9Gb\foKGb^�IKGbgnQHUKLNFJdrMKFqi�G�Z;LTUYIKGba�GbMXLNOm\fGJL v
� U]y�G	QT\my�G	MXoKU � v a v � g6SRU]PRQHGb^¦gnLNs�Z;QT\_gJMKOmOfs iBLTUKQHGKd � � SRG�QTSRGJUKLTGby	F�UKz�Z;LN\m^;gJ\mZ�MKO�M �rGbF
MK^�a�UKz�Z;LN\m^;gJ\mZ�MKO�W�OmMKa;GbF�aRUc^RUKQ!SRU]Omap\fzqQTSRG}z P;^;a;MKy�Gb^�QTMKO�QHGb^;FHUKLe\mF>\m^;aRGJ��^;\fQHGeW=GbgJMKP;FHG
\_^	QTS;\mF�gJMKFHG>M�LTGbMKO�FHshyly�GJQHLN\mg�QHGb^�FHUKL3UKL�W�\fIKGbgnQHUKL�y	M�s	Z=U]FTFT\fW�Oms�S;M�IKG>M�FHZ=GbgJ\mMKO;Z=U]FT\fQT\mU]^
i�\fQTSkLTGbFHZ=GbgnQVQHU|QTSRGeLTGbMKO�^�P�OmOmgnU]^RG v \�P;QB\fz�QTSRG�FHsry	y�GJQHL6\mgxQHGb^;FHUKL�UKLBW�\fIKGbgnQHUKLxaRUhGbFB^RUKQ
S�MbIKG�MK^�s�FTP;g6S FHZ=GbgJ\mMKO~Z[U]FN\fQT\fU]^cQTSRGeQTS;GJUKLTGby	F�LTGby	MK\m^kIXMKOm\ma v � � � ������ Z v - � "��@Ir\maRGb^�QTOfs
FTQTMXW�OfG � � gJMKP�FTMKOm\fQts|Z;LNGJIKGb^`QTF � ��� z{LNU]y S;MbIr\m^Ro�M �HFHZ=GbgJ\mMKO[Z=U]FT\fQT\fU]^ ��iB\fQTS§LTGbFTZ[GbgnQ�QHU�QTSRG
z P;^;a�MKy�Gb^`QTMKO=QHGb^�FHUKL ��� �  

��Q|\mF	gJOmGbMXLlQTS;MXQ	QTS;G aRGJQHGJLNy	\_^;MK^`QlUKz>QTS;G�G 0[GbgnQT\mIKGpgJPRLNIKGba y�GJQHLN\mgXd�MKF|OfU]^Ro¦MKF
\mQeLTGby	MK\m^�Fe^RGJo]MXQT\fIKGKdq\mFe\mLTLTGbOfGJIXMK^`Q�QHU QTSRG|LTGbOmMXQT\fU]^¢W=GJQti3GJGb^ QTSRG	Qti3U ^�P�OmOqgnU]^RGbF v/� ^RG
gnU]P�OmalQTS;Gb^|FHZ�Om\fQ@QTSRGxgJPRLTIKGbacy�GJQHL6\mg�\_^`QHU}QTSRG� gnU]^Rz{UKL6y	MKOmOfs	\m^�IXMXLN\mMK^�Q "�P;^;\_y�Uha�P;OmMXLqZ�MXLTQ
� �������� � �cMK^�akQTSRGeaRGJQHGJLNyl\m^;MK^�Q ��  � U�i�GJIKGJLbd=\fQV\mF�^RU	i�UKLNFHG�\m^ ��MXLTQHGbFT\_MK^�gnU�UKL6a;\m^;MXQHGbFJd
MK^�a Z[GJL6S;MXZ�Fxy�UKLTG	gnU]^�IKGb^;\fGb^�Q�\m^¢^RU]^ � ��MXLTQHGbFT\mMK^¢gnUhUKLNa;\_^;MXQHGbFJd~QHU�P;FTG�QTSRG � � � � � � � � � � 
P�^;\my�Ura;P;OmMXL�y�GJQHLN\_g��� � � � � � ��� �� 	
 MK^;akQTSRGegnUhUKLNa;\m^�MXQHG�FTgJMKOmMXL�� � � 	
  

� GJQ�P;F!gnU]^;FT\ma;GJL>QTS;G�oKGb^RGJLNMKOm\��JGba Gb\moKGb^`IKGbgnQHUKL}Z;LTUKW�OmGby2\_^ QHGJLNy	FxUKz�QTSRG	gnU�IXMXLN\ �
MK^�QTOfscP;^;\my	Uha;P�OmMXL�y	GJQHLN\mg��
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� \fIKGb^�QTS;MXQBi3G�S�MbIKG�MKOmLTGbMKaRs§LTGb��P�\fLTGbacQTS;MXQVQTS;G�gJPRLTIKGba�y�GJQHLN\mg!S;M�IKG�M	gnU]y	Z�OfGJQHG�FTGJQVUKz
Gb\moKGb^`IKGbgnQHUKLNF@iB\fQTS�LTGbFHZ=GbgnQ�QHUxQTSRG 2�MXQJdKi�G�gJMK^9y�P;OmQT\fZ�OfsxQTSRG�LTGbOmMXQT\fU]^��� ��� � � � � � ��� � � � �
 ��
 i�SRGJLTG9QTSRG9a;\mMXoKU]^;MKO�y	MXQHLN\f� �
 �� S�MKF>P�^;\fQ�a;GJQHGJLNy	\m^;MK^�QJd�LTGb^;a;GJLN\m^Ro �
 �� aRGJZ=Gb^;aRGb^�Q�U]^
QTS;G!UKQTSRGJL�gnU]y�Z=U]^RGb^�QTF "@Whs|QTS;Ge\m^`IKGJL6FHGey	MXQHLN\ � � $�� UKz�QTSRG�y	MXQHL6\ � � UKz�P;^�^RUKLNy	MKOm\ �JGba
Gb\moKGb^`IKGbgnQHUKLNF � � �   � SRG!LNGbFTP;OfQ�\mF
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� \fIKGb^¢SRU�i QTSRG	gJMKP;FTMKOm\mQjs IXMXLN\mMXW�OfGbFxy	\ ��QHUKoKGJQTS;GJL�QTSRG	gnUhUKLNa;\m^�MXQHGbF  ��� � � � � � � � � � " � U]^RG
Gn�rZ=GbgnQTF�QTSRGey�U]y	Gb^`QTMlQHU�W[GegnU]y	Z�MXLNMXW�Ofs§y	\ �rGba�driBS;\mg6Sky�GbMK^;F�QTS�MXQ�QTSRG!Z;LN\mylMXLTslgnU]^ �
FTQHLNMK\m^�Q�iB\mOmO=MKOmFHU	yl\ �§y�U]y	Gb^`QTMlQHUKoKGJQTSRGJL v

� S;\_F�y�Uha;GbO=QTSRGJUKLTsky	\fo]S�Q�W=GxM	oKU�UrakQHGbFHQVW=Gbacz�UKLBMKFTgnGJLTQTMK\_^;\m^Ro�iBS�MXQ 	 � � � ��� � � � 
\_FeQTSRG|o]MKPRoKGlz�LTGJGbaRU]y UKz�QTSRG �r� a v ��^¦UKQTSRGJL}i3UKLNa�FJd�i�S;\mgNS IKGbgnQHUKL}��GbOma;F�� � oKGb^RGJLNMXQHG
o]MKP;oKGVQHLNMK^;FHz�UKLNy	MXQT\mU]^;F�QTS;MXQqLTGbFHZ=GbgnQ@FHQTMXW�OfG � � gJMKP�FTMKOm\fQts �k¡�\fQTS9QTS;G � MXoKLNMK^Ro]\_MK^	aRGb^;FT\mQjs
LNGJiVLN\fQHQHGb^�\m^eQHGJLNylFEUKz;QTS;GbFHG ��� gJMKP;FTMKOm\mQjs � MKa;MXZ;QHGba}I MXL6\mMXW�OfGbFJd U]^;Ofs!QTS�\mFEFHGJQ�UKz;IKGbgnQHUKL��;GbOma;F
i�U]P;Oma W=G	MKa;yl\fQHQHGba MKFeo]MKP;oKG	QHLNMK^;FHz�UKLNy	MXQT\mU]^;FJd~iBS�\mOfG�MK^`s UKQTSRGJL6F!i3U]P�Oma W=G�LTGJo]MXLNaRGba
MKFky	GJLTGbOfs�y	MXQTS;Gby	MXQT\mgJMKOxQHLNMK^;FTz{UKLNylMXQT\fU]^;F v � ^RG�z MKgnQkQTS;MXQk\mFcMKOfLTGbMKa;s gJOfGbMXLk\mF§QTS;MXQ
QTS;G�FHGJQVUKzqMKa;y	\_FTFT\fW�OmG�IKGbgnQHUKLx�;GbOma�F�aRGJZ=Gb^;a;F�PRZ=U]^cQTSRGe��GbOma�gnU]^R�;o]P;LNMXQT\fU]^kZ;L6\fUKL�QHUlQTSRG
QHL6MK^;FHz�UKLNy	MXQT\fU]^�d�W[GbgJMKP�FHGkM IKGbgnQHUKLl�;GbOma QTS;MXQ�Z�LTGbFHGJLTIKGbF ��� gJMKP;FTMKOm\mQjs o]\fIKGb^ U]^RG�\m^;\mQT\mMKO
��GbOma�gnU]^R�;o]P;LNMXQT\fU]^py	\fo]S�QVIh\mU]OmMXQHG�\fQ�o]\fIKGb^pMK^RUKQTSRGJL v � S�\mFVFT\fQTP�MXQT\fU]^ \mFBLNMXQTSRGJL>a;\10=GJLTGb^`Q
z�LTU]y$QTSRGeP;FNP;MKO�FN\fQTP;MXQT\fU]^& \m^§QTSRGxoKGJU]y�GJQHLN\_gJMKO�UKL��;GbOma|z{UKL6y�P;O_MXQT\fU]^�"TdR\m^§iBS;\mg6S �TP;FHQ�MK^�s
 LNGbMKFHU]^;MXW�OfG "3IKGbgnQHUKL��;GbO_acoKGb^RGJLNMXQHGbF>M9o]MKPRoKG�QHLNMK^�FHz{UKL6y	MXQT\fU]^ v

¡)\fQTS�QTSRG�LTGb�hP;\fLTGby�Gb^�Q�UKz � � gJMKP�FTMKOm\fQts�\my�Z=U]FHGba � Z=GJLNS;MXZ�F�FTQTMXW�OfG ��� gJMKP;FTMKOm\mQjs�P;F �
\_^Ro¦QTSRG gJMKP;FTMKO_\fQjs IXMXLN\mMXW�OfGbF � \fQ	z�U]OmOfUYiBF|QTS;MXQ§MK^�s � �r� a FHZ�MKgnGJQT\_y�G �  �� 	 � � � � � � � � "9\mF
o]OmUKW�MKOmOfscS`shZ=GJLTW=U]Om\mg>\m^kQTSRG�FHGb^;FHG�UKz�¡ MKO_a � u �K� � v � U�i FHU��p��QVz{U]O_OfU�iBFBz{LNU]y � � gJMKP�FTMKOm\fQts
QTS�MXQBQTSRGez PRQTPRLNGeaRU]y	MK\m^ UKz�a;GJZ[Gb^�aRGb^;gnG!UKzqMK^ ��� FHZ�MKgnGbO_\ bKG�FTOm\_gnG�\mFV\m^�z�MKgnQ�QTSRGeiBSRU]OmGeUKz� 	  C\�PRQ�o]OfUKW�MKO[S`shZ=GJLTW=U]Om\mgJ\fQts �TP;FHQ�\mF3QTSRG�Z=U]FTFTGbFTFT\fU]^|UKzEM���MKP;gNS�s|FNPRLTz MKgnG�� u �K� �wd;FHU�MK^�s
��� gJMKP;FTMKO �r� a FHZ�MKgnGJQT\_y�G  �� 	 � ����� � � ��� "�\mF�o]OmUKW�MKOmOfs§S`shZ=GJLTW=U]Om\mg v

� ^RG>gnU]P;Omalz�PRLNQTSRGJL3MKF�b�i�SRGJQTSRGJL�QTSRG �r� a'S;MKF�M�i�GbOmO;Z=U]FHGba|\m^;\fQT\mMKO;I MKOmP;GVz{UKL6y�P �
O_MXQT\fU]^ v � SRG3P�FHG�UKz�S;MXLNy�U]^�\mg�gnUhUKLNa;\m^�MXQHGbF�S�MKF�W[GJGb^}MxgnU]y	y�U]^9QHGbg6S;^;\m�hPRG�z{UKLqMK^;FHi�GJLN\m^;o
QTS�\mFB�hPRGbFHQT\fU]^ \m^�QTSRG�oKGJU]y�GJQHLN\mgJMKO�z�UKLNy�P�OmMXQT\fU]^ � u �K� �wd�\m^ iBS;\mg6SkQTSRG�g6SRU]\mgnG�UKz@S;MXLNy�U]^;\_g
gnUhUKLNa;\_^;MXQHGbF�gnU]^;FHQT\fQTP;QHGbF	M o]MKPRoKG � �R�R\m^Ro v � \fIKGb^ QTS�MXQ�QTSRG �r� a�S;MKF9LTGbFHQHL6\mgnQHGba�o]MKPRoKG
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z�LTGJGbaRU]y�d�MK^;a QTS;MXQ�QTS;GeQHGb^;FHUKLN\_MKO 	xG�	xU]^;aRGJLxo]MKPRoKG9gnU]^;a;\fQT\fU]^  iBS;\mg6S y	M�bKGbF�QTSRG�gnUhUKL �
a�\m^;MXQHG � � S;MXLNy�U]^�\mg�iBSRGb^ � � ��MXLTQHGbFT\mMK^�"ES�MKF�gJMKP�FTMKORa;\ �lgJP�OfQT\fGbF�z{UKL�Z�OmMK^;G3i�MbIKGBFTU]OmPRQT\fU]^;Fbd
U]^;G}y	\mo]S`Q>z{GbMXLxQTS;MXQxQTSRG}Z;LTUhUKz FBUKz�Mli�GbOmO�Z[U]FTGba�\m^�\fQT\mMKO~IXMKOmPRG�z{UKL6y�P;O_MXQT\fU]^ z MK\mO�z{UKLxQTSRG
�R� a v � UYi3GJIKGJL�d@FTP;gNS Mkz�GbMXL�\mF�oKLTU]P;^;a;OmGbFTFJdEMKF�i3G§FHGJGl\fz�i3G|LTGbFT\mFTQ!QTSRGlQHGby�Z�QTMXQT\fU]^ QHU
P�FHG ��� ��MXLTQHGbFN\mMK^cgnU�UKLNa�\m^;MXQHGbFJdrz�UKL�i�S;\mgNS|i�GxS�MbIKG!^RU�^RGJGba v � SRG �r� a#S;MKF�W=UKQTS|gnUhUKLNa;\ �
^�MXQHGez{LNGJGbaRU]y�MK^;a�o]MKPRoKG�z�LTGJGbaRU]y v � SRG�g6SRU]\mgnGeUKz�� � S;MXL6y�U]^;\mgegnUhUKLNa;\_^;MXQHGbFJd;\fz�^RUKQTS;\m^;o
\_F>FNMK\ma¢MXW=U]PRQxQTSRG�z�P�^;gnQT\fU]^;MKO�z{UKL6y UKz3QTSRG 2�MXQxy	GJQHLN\mgXdE\mFxy�GJLNGbOfs�MkgnUhUKLNa;\m^�MXQHG9g6SRU]\mgnGKd
^;UKQ}M�o]MKPRoKGcgNSRU]\mgnG v � SRG|Gb\foKGb^�I MKOmP;GbFJd�iBS;\mg6S Gn�rZ;LTGbFTF}QTSRG|LTGbOmMXQT\fU]^ W=GJQji�GJGb^ QTS;G|Qti3U
^hP;OmO�gnU]^RGbFJdRMXLTG!gnUhUKLNa;\m^;MXQHGxFTgJMKOmMXL6FJdRMK^;a|FTU9MXLNG>\m^�a;\10=GJLTGb^`Q3QHU�QTS;Gxg6SRU]\mgnGxUKz � � S�MXLNy�U]^;\mg
gnUhUKLNa;\_^;MXQHGbF� MK^;apZ[U]FNFT\fW�Ofscy�GbFTFTs�z{UKL6y�z�UKLxQTSRG�2�MXQxy�GJQHLN\mg." v � S;G�o]MKPRoKG9z�LTGJGbaRU]y S;MKF
^;UKQqW[GJGb^lP;FHGba�MXQ�MKOmOwd]MK^;a9QTS�P�F@\mF�z P;OmOfs�M�I MK\_OmMXW�OfG�z�UKL�aRGJz�UKLNy	\m^RoxQTSRGVgJP;LTIKGba	y�GJQHLN\_g�P;^`QT\_O
\mQBW=GbgnU]y�GbF>gnU]^;FT\mFHQHGb^�QBi�\fQTS�QTSRG 2�MXQBU]^;G v�� SRGJLTGJz�UKLTG�QHLNMKa;\fQT\fU]^�MKO~S;MXLNy�U]^�\mgegnUhUKLNa;\m^;MXQHG
MXZ�Z;LTU]MKgNS QHU a;Gby�U]^;FHQHLNMXQT\_^Ro¢M�i�GbOmO�Z=U]FHGba \m^;\fQT\_MKO�IXMKOmPRG§Z;LTUKW�OmGby Gn�rZ=GJLN\fGb^;gnGbF9^RU UKW �
FTQTMKgJOfGbFxz{LNU]y�QTSRG �r� a v=� GbgnGb^�Q!i�UKL�b�QTS;MXQxZ=GJLNy	\fQTF�gnU�UKL6a;\m^;MXQHG}z{LNGJGbaRU]y ��+ - )��wd~QTSRU]PRo]S
\_^`QHGJLTGbFTQT\m^RoRdRiB\mO_O[^;UKQ�W[G!GbFNFHGb^`QT\_MKO�z{UKLBQTSRG �r� a v

� U]y�G�QT\my�GBMXoKU 	 v �q\m^"bKGbO_FHQHGb\m^	MK^;ac� v �p\mFT^;GJL�^RUKQT\mgnGba|QTSRGVGn�R\mFHQHGb^;gnG�UKz �HSRU]y�U �
QHUKZ�\mg �|gnU]^�FHGJLTIXMXQT\fU]^ OmMbiBFx\m^p^RU]^;O_\m^RGbMXLV�;GbO_a QTSRGJUKL6\fGbFxFTP;gNSpMKFxoKGb^RGJLNMKO�LTGbO_MXQT\fIh\mQjs ��+ - � � v
��UKLBoKGb^RGJLNMKO~LTGbOmMXQT\fIr\fQjsKdRQTS;G�gnU]^;FHGJLTIKGba ��P;MK^�QT\fQtsc\_F�QTSRG �Hy�GJQHLN\mgxQtiB\mFHQJd �	iBS;\mg6Sk\m^;a;\mgJMXQHGbF
S;U�i ylMK^`skQT\my	GbF�QTSRG�^hP;OmO�gnU]^;G�\mFV\_^RGbOm\my	\_^;MXW�Ofs�QtiB\mFHQHGba�MXLTU]P;^;a v � UYi3GJIKGJL�d[o]\mIKGb^�QTS;MXQ
� � \ �mQl\mF9LTGbMKa;\_Ofs FHGJGb^�QTS;MXQlM y	GJQHLN\mgcQji�\mFHQ	^RGbgnGbFTFNMXLN\mOfs gnU]^`QTMK\_^;F�LTGJo]\fU]^�F	\m^�iBS�\mgNS QTSRG
a�\fLTGbgnQT\fU]^§UKz�QT\my�G!MK^;akgJMKP;FTMKO_\fQjs§MXLTGeMK^RU]y	MKOfU]P�F � ��+ - � �  Z v3� +�� "Td�\mQ�\_F�GJIh\ma;Gb^`Q�QTS;MXQ�QTSRG
gJP;LTIKGba�y�GJQHLN\_g!S;MKF�IXMK^;\mFTS;\_^Ro�QtiB\mFHQBz{UKLVQTS;G �r� a v
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��QeiB\_OmO�W[G	\_^`QHGJLTGbFTQT\m^RokQHUebr^RUYi�SRUYi QTSRG	oKGb^;GJLNMKOm\��JGba¢Gb\moKGb^`IXMKOmPRGbF�MK^;a¢Gb\foKGb^�IKGbgnQHUKLNF}UKz
� ��� i�\fQTScLTGbFHZ=GbgnQVQHU ��� � gNS;MK^RoKG}P;^;aRGJLVMK^�\m^R��^�\fQHGbFT\my	MKO�o]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\fU]^ $ � ��� �
��� � ��� d'$ ����� � � v � SRGb^ � � � ¨ � � ' ����� ¨ � W=GbgnU]y�GbF  � � � 
 $ � ��� "  j¨ � 
 $K¨ � " �
 ' 
 $ ' " � � �  j¨ � 
 $K¨ � " v � SRG � � ��UKLNaRGJLlQHGJL6y	F	IXMK^;\mFTS W�s MKFTFNP;y�Z;QT\fU]^ v  ¡¢G ^RU�i
\_^;FHQTMKOmOrQTSRG�\m^;aRGn� � d�U�IKGJL�iBS;\mg6S�i�GBaRU�^RUKQ3FTP;ykd�QHU�a;\mFHQT\_^Ro]P;\mFTS}QTSRG�FHGJIKGJLNMKO;Gb\moKGb^`IXMKOmPRGbF
MK^�akQTSRGb\fL�Gb\foKGb^�IKGbgnQHUKLNF v " � SRG!LNGbFTP;OfQ�\mF

 � � � � ' � ����� " $K¨ �� 
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��UKL��R�rGba � d;U]^RG�gJMK^���^;acQTS;GeGb��P�MXQT\fU]^�oKUYIKGJLN^;\m^RolQTSRGeIXMXLN\mMXQT\fU]^�\_^kQTSRGeGb\foKGb^�IXMKOmPRGeWhs
gnU]^�QHLNMKgnQT\m^;o!QTSRG3Z�LTGJIh\mU]P;FEGb�hP;MXQT\fU]^9i�\fQTS9¨ �� d`MK^;a}QTS�P�F�UKW�QTMK\m^	¨ �� ¨ ��  5$ � ��� � ��� � $ ' � " �
� v ��FN\m^Ro QTSRG LTGbFNP;OfQ � ��� ¨ �� ¨ �� � ' � ��� � ¨ �� ¨ �� iBS;\mg6S'z�U]OmOfU�i�FcUKW�Ir\fU]P;FTOms z�LTU]y QTSRG
UKL6\fo]\m^;MKO=Gb\foKGb^�IXMKOmPRG!Gb�hP;MXQT\fU]^�dRU]^RG���^;a;F�QTS;MXQ
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i�SRGJLTGB^RU�gNSRU]\mgnG�UKz�^RUKLNy	MKOm\ �bMXQT\fU]^	S;MKF�W[GJGb^lGby�Z�OfUYsKGba�d`W�PRQ@QTSRGVz MKgnQ�QTS�MXQ3MKOmORQTS;GBGb\foKGb^ �
IXMKOmPRGbF�MXLNGe^RU]^��JGJLTU	MK^;akMKO_O�QTS;G!Gb\foKGb^`IKGbgnQHUKL6F�^RU]^�^�P;O_O�S;MKF�W=GJGb^kP;FTGba v ��FT\_^Ro9QTSRG!LTGbFTP;OmQ
z�UKL $ ' � \m^  *) v�- ) "�MK^;a�gnU]^�QHLNMKgnQT\m^RoliB\fQTS ¨ �� sr\fGbOma�F

¨ ��  � ��� � ' � ��� � " $X¨ �� � ¨ �� ¨ �� �
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��z�QTSRGJLTG>\mF�a;GJoKGb^RGJLNMKgns|MKy	U]^Ro�QTSRG>Gb\foKGb^�I MKO_PRGbFJd`QTS;Gb^|P;FTGBUKz~QTS;\_F@Gb�hP;MXQT\fU]^§\mF�y�UKLNG�a;\ � �
gJP�OfQ�QTS;MK^cz{UKL�QTS;Gx^;U]^;aRGJoKGb^RGJLNMXQHG�gJMKFHG v � SRG!gJMKP;FNMKOm\fQjs|Z;LN\m^�gJ\fZ�OfGVi�\mOmO[Om\my	\fQ3UKL�z{UKLNW�\ma& \fz
FTQTMXW�OfG � � gJMKP�FTMKOm\fQtsp\mFxLNGb��P;\mLTGba�"�QTSRG�aRGJoKGb^RGJLNMKgns W=GJQji�GJGb^¢QTSRG9QT\my�GbO_\ bKG�MK^;apQTSRG	FHZ�MKgnG �
O_\ bKGxGb\foKGb^`IXMKOmPRGbFbdhW�PRQ�aRGJoKGb^RGJLNMKgnscMKy�U]^Ro�QTSRGeFTZ�MKgnGbOm\ bKGxGb\foKGb^�I MKO_PRGbF�iB\mOmO[FHQT\mO_O�W=GxLNMXQTSRGJL
gnU]yly�U]^�d�MKF3\m^�QTSRG � gNS�i�MXL �bFTgNS;\_Oma	MK^;a � UKW=GJLTQTFHU]^ � ¡ MKO bKGJL�gnU]FTy�U]OfUKo]\_gJMKO�FHU]O_PRQT\fU]^;F v �;UKL
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gnU]^�IKGb^;\fGb^�gnGKdRi3G!SRGb^;gnGJz�UKLTQTScgnU]^R��^;G�U]PRL�MXQHQHGb^�QT\fU]^kQHU9QTSRGxgJMKFHG!iB\fQTS§^RU9aRGJoKGb^RGJLNMKgns v �tQ
z�U]OmOfUYiBF�QTS;MXQ

��� � ¨ ��  ' � � ' � " $K¨ �� � ¨ �� ¨ �� $ � � � �  *) v�- � "
i�S;\mgNS§o]\fIKGbF�QTS;LTGJGxGb��P;MXQT\mU]^;F�z{UKL%$K¨ �� z{UKLVM}o]\fIKGb^cIXMKOmPRG>UKz ��v � SRGxz�U]PRLTQTS§Gb��P�MXQT\fU]^§z{UKL
$K¨ �� LTGbFNP;OfQTF�z�LTU]y U]^RG��¤F�gNSRU]\mgnG�UKz�^;UKLNy	MKOm\��bMXQT\mU]^cUKz�QTSRG�Gb\foKGb^`IKGbgnQHUKL6F v

� SRG9�hP;MK^`QT\mQT\fGbFxy�U]FHQxa;\fLTGbgnQTOfskLNGbOfGJI MK^�QxQHUcQTSRG}gJMKP�FTMKOm\fQts�Z;LN\m^�gJ\fZ�OfGeMXLTG9QTSRG �¥LTG �
a�P;gnGba �pGb\foKGb^�I MKOmP;GbF ' � �����

� �
d�UKz�iBS;\mg6S UKW�Ir\fU]P;FNOfs U]^;Ofs¦QTSRGkI MKO_PRGbF � � uX�N�h� + MXLTG

\_^`QHGJLTGbFTQT\m^Ro v ¡¢G§QTSRGJLTGJz�UKLTG	LTGJZ�OmMKgnG	QTSRGl\_^;aRGn� � d�iBS;\mg6S oKGb^RGJLNMKOmOfspLNP;^�F!U�IKGJL � �buX�N�h� +hd
i�\fQTSlQTS;Gx\_^;aRGn���RdRi�S;\mgNS|LNP;^�F�UYIKGJL uX�N�h� + v � ^;G>i�\mFTSRGbF3z{UKL�MKOmO�QTSRGxLTGba;P�gnGba|Gb\moKGb^`IXMKOmPRGbF
QHU>W=G3^RUxFTy	MKO_OfGJLEQTS;MK^}P;^;\mQ~I MKO_PRG v � SRG�LTGba�P;gnGba�Gb\moKGb^`IXMKOmPRGbF�gNS;MK^;oKG�P�^;aRGJL�\_^R��^;\fQHGbFN\my	MKO
o]MKP;oKG�QHLNMK^;FTz{UKLNylMXQT\fU]^;F�UKz�QTSRGey�GJQHLN\_gxW�s
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��z�U]^RG	iB\mFNSRGbF!QHU�Gb^Rz�UKLNgnG	QTS;GlgJMKP;FTMKOm\mQjs Z;LN\m^�gJ\fZ�OfG}\m^ M�aRGJGJZ¦i�M�sKd�\mQeFHGJGby	F�^�MXQTPRLNMKOqQHU
a�\mFHQT\m^Ro]P�\mFTS!W=GJQji�GJGb^9U]FHQHGb^;FN\fW�OfG�o]MKPRoKG�QHLNMK^;FTz{UKLNylMXQT\fU]^;F�QTS;MXQqIh\mU]OmMXQHG3QTS;G�gJMKP�FTMKOm\fQts�Z;LN\_^ �
gJ\mZ�OfGxMK^;akQTSRU]FHG!QTS�MXQVaRU	^RUKQJd;MKF�i�GeFTMbi MXW[UYIKG�P;FT\_^Ro�QTS;GegJMKP;FTMKOm\fQts � MKa�MXZ;QHGbakIXMXLN\mMXW�OfGbF v
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��Q�QTPRL6^;F�U]PRQ>QTS;MXQ>QTSRG�Z;LNU�UKz FVUKzqUKLTQTS;UKoKU]^;MKOm\fQts MK^;a gnU]y	Z�OfGJQHGb^RGbFTF>aRGJZ=Gb^;a U]^;Ofs
U]^)QTS;G ^;GbMXL � MK^`QT\_FHshyly�GJQHLTs�UKz�QTSRG Gn�hZ=U]^RGb^�QT\mMXQHGba'y	MXQHL6\ � gnU]^�QTMK\m^;\m^Ro �� ^RUKQcU]^'\fQTF
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a;GJQTMK\mOfGbapz{UKL6ykd=iBS;\mg6Sp\_^ QTSRG9Gn�rZ;LTGbFTFN\fU]^ MXW[UYIKG	\mF>LNMXQTSRGJL!\m^�IKU]OfIKGba v ��z@QTSRG9z�UKLNy4MXW=U�IKG
gnU]P�OmaeW=G3a;GJLN\fIKGba�Z;LTUKZ=GJLNOfsx\m^eQTS;G ��M�	KGJL � � MKP;FTaRUKLNz � ��MKy	Z;W=GbOmO]z MKFTS;\fU]^~d�Z=GJLNS;MXZ�F�\fQEi�U]P;Oma
W=GBFNSRU�iB^|QHU}W[GBGb��P;\mI MKOfGb^�Q@QHU � 2 � 
�� , � 4 �� � � �   � P;g6S|M�z{UKLNy�i�U]P;Oma	FHGJGby ^;MXQTP;LNMKO;W=GbgJMKP;FHG
UKz�\fQTF3FHsry	y�GJQHLN\mgJMKO;QHLTGbMXQTy�Gb^�Q�UKz=QTSRG � \fGVMK^;a	OmUhgJMKO � UKLTGb^�Q �BQHGJLNylF v � SRGV^RU]^hP;^;\m�hPRGb^RGbFNF
UKz�QTSRGxQHGJQHLNMKako]MKPRoKG!QHL6MK^;FHz�UKLNy	MXQT\fU]^§z�UKLNy FHGJGby	F�QHU�\my�Z�Ofs�QTS;MXQ�M9o]\fIKGb^§IKGbgnQHUKLB�;GbO_a � �
MK^�a	y	MXQHLN\ �  iB\mQTS9U]^RGVQHGJQHLNMKalo]MKPRoKGVQHLNMK^;FTz{UKLNylMXQT\fU]^�z�UKLNy�P�OmM!gnUKLTLTGbFHZ=U]^;a9QHU�QTSRGBFTMKy�G� � W�PRQVM�a;\10=GJLTGb^�Q  P;FN\m^Ro9M	a;\10=GJLTGb^�Q�QHLNMK^;FHz�UKLNy	MXQT\fU]^�z{UKLNy}P;OmM v

�¥^)QTSRGbFHG¢LTGbOmMXQT\mU]^;FJdBi�G¢S;MbIKG¦LTGJQTMK\m^RGba�QTSRG¢z P;OmO>OfUrgJMKO � UKLTGb^�Q � z{LNGJGbaRU]y v ��PRQ
\_^�QTSRG Gb\foKGb^�Ir\fGJLTW=Gb\m^ z�UKLNy	MKO_\mFTy£\m^�QTS;G �R��� d3QTSRG IKGbgnQHUKLNFbdx\_^ MKa;a�\fQT\fU]^ QHU W=Gb\m^;o � �
UKLNQTSRU]^RUKLNy	MKOwd@iB\mOmO�W=G ��� UKLTQTSRUKoKU]^;MKO � ��� � � � � � �� � � � � �� �   � S;\_F�UKLTQTS;UKoKU]^;MKOm\fQts gJMK^
W=GeGb^�FTPRLTGba�P;FT\m^Ro�QTS;G�QHGJLNy � � 	 � ����� � � � � �� ��	�
 � 	 � � 
  ' � ���  aRGbFTgnL6\fW=Gba�MXW=U�IKG v�� S�\mFVFHGJQ
UKz9FT\ ��UKLTQTSRUKoKU]^;MKO_\fQjs)Gb�hP;MXQT\fU]^;Fki�\mOmO�QjshZ�\mgJMKOmOfs LTGb^;aRGJL QTSRG¢QHGJQHLNMKa�P�^;\m�hPRGKd�MK^;a)QTShP;F
a;GJQHGJLNy	\m^RG�QTSRGxOfUhgJMKO � UKLNGb^`Q �xQHLNMK^;FTz{UKLNylMXQT\fU]^|ylMXQHLN\ �  z{UKL�M�o]MKPRoKGxQHLNMK^;FHz�UKLNy	MXQT\mU]^ � �
 MKOmQTSRU]PRo]S�FTU]OfIh\_^Ro�z{UKL  aRUhGbFE^;UKQ�OfUhU
	xGbMKFHs " v � SRGJLNG�y	\fo]S�Q~W=G�FHU]y�G�gnU]y�Z�Om\_gJMXQT\fU]^!iBSRGb^
QTS;GJLTG!\mF3a;GJoKGb^RGJLNMKgns|MKy	U]^Ro9QTSRGxGb\foKGb^`IXMKOmPRGbFbdrMKF�U]^RGxGn�rZ=GbgnQTF�\_^|QTS;G � g6S`i�MXL �bFTg6S;\mOmacMK^;a
� UKW=GJLTQTFHU]^ � ¡ MKO�	KGJL��;GbOma!gnU]^R��o]PRLNMXQT\fU]^;F  W�MXLTLN\m^;o�MVZ[GJLNIKGJLNFHG@o]MKPRoKG3gNSRU]\mgnG " v 	xGJoKGb^RGJLNMKgns
W=GJQti3GJGb^ QTSRG QHGby	Z[UKL6MKOVGb\foKGb^�I MKO_PRG MK^;a M¦FHZ�MXQT\_MKOVU]^RG�i3U]P;O_a y�GbMK^ QTS;MXQlQTSRGpgJPRLTIKGba
y	GJQHLN\mg�\_FEMXLTW�\mQHLNMXLN\mOfsxgJOfU]FHG�QHU>Ih\fU]O_MXQT\m^RoBgJMKP;FNMKOm\fQjsKdKi�S;\mgNS�i3G�Z;LTGJz�GJLEQHUxMbIKU]\_a�Whs!LTGb�hP;\fLN\_^Ro
FTQTMXW�OfG ��� gJMKP;FTMKO_\fQjs v�� \fIKGb^ FHQTMXW�OfG ��� gJMKP;FTMKOm\mQjsKd@QTSRG§QT\my�GbO_\�	KGlGb\foKGb^�IKGbgnQHUKLl^RGJIKGJL�FTP 0[GJLNF
a;GJoKGb^RGJLNMKgns � \m^;a;P;gnGba§MKy�W�\fo]P;\fQtsKdhP�^;Om\�	KGVQTS;G>FHZ�MKgnGbOm\�	KGBGb\moKGb^`IKGbgnQHUKLNFB\m^lFHU]y	G>gJMKFHGbFbdrFNP;gNS
MKFBQTSRU]FHGe^;MKy	Gba v
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��z>U]^RG�\mF	^RUKQ	\_^`QHGJLTGbFTQHGba�\m^ QTM�	r\m^Ro ��� gJMKP;FTMKOm\mQjs�FHGJLN\fU]P�FTOfsKd@QTSRGb^�MK^`s�FTP;\mQTMXW�Ofs¦FTy	U�UKQTS
IKGbgnQHUKLx�;GbO_aciB\mOmO=oKGb^RGJL6MXQHG�M�o]MKPRoKG}QHLNMK^;FTz{UKLNylMXQT\fU]^ v � U�i�GJIKGJLbd=\m^kQTSRG �r��� d;LTGbFHZ=GbgnQT\m^;o
��� gJMKP;FTMKO_\fQjs � \m^;aRGJGba~d�Z;LNGJz{GJLNMXW�Ofs§FTQTMXW�OfG ��� gJMKP;FTMKO_\fQjs � \mF>GbFTFHGb^�QT\mMKO v�� S;\mF�z MKgnQxGb^`QTMK\mO_FVQTS;MXQ
U]^�Ofs|M	FNPRW�FHGJQ�UKzqMKOmO=IKGbgnQHUKL>�;GbOma;F�oKGb^;GJLNMXQHGbFVo]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\mU]^;FV\m^cQTSRG �R����v
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� GJQ|P;F9W=Gcy	UKLTGkZ;LTGbgJ\mFTG�\m^ aRGJ��^;\m^;o�o]MKPRoKG QHLNMK^;FHz�UKLNy	MXQT\fU]^�F�\m^ QTSRG �r� � dqLTG �
�hP;\fL6\m^RokFHQTMXW�OfG � � gJMKP;FNMKOm\fQjs v � o]MKPRoKG§QHLNMK^;FTz{UKLNylMXQT\fU]^¦\m^ QTSRG �r� � \_F�M ylMXQTSRGby	MXQT\mgJMKO
QHL6MK^;FHz�UKLNy	MXQT\fU]^poKGb^RGJLNMXQHGba Whs M|IKGbgnQHUKLe�;GbOmap\m^�QTSRG}z{UKLNy aRGbFNgnLN\fW=Gba MXW=U�IKGKdEW�PRQBi�S;\mgNS
MKO_FHU§S�MKFBW=UKQTS�QTSRG}P�^`QHLNMK^�FHz{UKL6y�Gba�MK^�a QHLNMK^�FHz{UKL6y�Gba�gJP;LTIKGba y�GJQHLN\mgJF�LTGbFHZ=GbgnQxFHQTMXW�OfG � �
gJMKP�FTMKOm\fQts v ��Q	\mF}GJIh\ma;Gb^`Q9QTS;MXQ�M IKGbgnQHUKLl��GbOma¦QTS�MXQ�oKGb^RGJLNMXQHGbFlMpo]MKPRoKG QHLNMK^;FHz�UKLNy	MXQT\fU]^
o]\mIKGb^ U]^RG gJP;LTIKGba y�GJQHLN\_gkMK^;a�M 2�MXQ	y�GJQHLN\mgXd�y	\fo]S�Q	^RUKQ	oKGb^;GJLNMXQHG�M¢o]MKP;oKG QHLNMK^;FTz{UKL �
ylMXQT\fU]^)o]\fIKGb^#MK^RUKQTS;GJL gJPRLTIKGba'y�GJQHL6\mg  MK^;a'QTSRG FTMKy	G 2�MXQky�GJQHLN\mg."TdxW=GbgJMKP;FHG¢\m^)QTSRG
FTGbgnU]^;a�gJMKFHGKd�QTS;G�QHLNMK^;FHz�UKLNy	MXQT\mU]^�y	\fo]S�Q	y�UYIKG�QTSRG�gJPRLTIKGba�y	GJQHLN\mgkU]PRQlUKz>QTS;G FHQTMXW�OfG
��� gJMKP;FTMKO_\fQjs � LTGbFHZ=GbgnQT\m^Ro§gnU]^R�;o]PRL6MXQT\fU]^�FTZ�MKgnGKd=iBS;\mg6S�\mF�U]^;OfskM|FNPRW�FHGJQVUKz�QTSRG�^;MK\mIKG�gnU]^ �
��o]PRLNMXQT\fU]^ FTZ�MKgnG v ��Qlz�U]OmOfUYiBF�QTS;MXQlU]^RG�gJMK^;^;UKQl\maRGb^�QT\fz�s o]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\mU]^;F�iB\fQTS
oKGb^;GJLNMXQT\m^RocIKGbgnQHUKLe�;GbO_a;F�MKOmU]^RG 	 LNMXQTSRGJL�d�U]^RG�y�P;FTQ>MKOmFTUcFTZ[GbgJ\mz{skQTSRG9�;GbO_apgnU]^;�;o]PRLNMXQT\fU]^
 gJP;LTIKGba�y	GJQHLN\mg."�MKFTFTP;y�Gba�Z;LN\fUKL�QHU�QTS;G�QHLNMK^;FTz{UKLNylMXQT\fU]^ v ��UKL�QTS;UKLTU]PRo]S;^RGbFNFJdXU]^RG3gJMK^9MKOmFHU
P�FHG�QTSRG 2�MXQxy�GJQHLN\mg  iBS;\mg6S \mF�^RUKQ�QHL6MK^;FHz�UKLNy�Gba�"�MKF�M§OmMXW=GbO d;QHU§Gb^;FTPRLNG�QTS;MXQ�QTSRG�QHL6\fIh\_MKO
gnUhUKLNa;\_^;MXQHGlz�LTGJGbaRU]y \mF�^RUKQ}gnU]^Rz P;FHGba iB\fQTS¢QTSRG|Z�S�shFT\_gJMKOmOfs FT\fo]^;\f��gJMK^`Qeo]MKP;oKG|z�LTGJGbaRU]y v
� GJQBP;F�QTS;GJLTGJz{UKLNG!Z;LTU�Ir\mFT\mU]^;MKOmOfs	iBLN\fQHGeM9o]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\fU]^ MKFVMK^kUKLNaRGJLNGbakQHLN\fZ�OmG
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i�SRGJLTG�W=UKQTS � � �  ���"EMK^;a � 
 � � ���  �� "EFNMXQT\mFHz�s�FHQTMXW�OmG�gJMKP�FTMKOm\fQts�iB\fQTS9LNGbFHZ=GbgnQ�QHU ��� �  �� "T  � SRG
z�UKLNy�GJLBLTGbFHQHLN\mgnQT\mU]^�Om\my	\mQTF3QTS;G�gnU]^R�;o]PRL6MXQT\fU]^�FHZ�MKgnG�z{UKLVQTS;G�gJPRLTIKGba�y�GJQHLN\mgXdRiBS;GJLTGbMKFVQTSRG
O_MXQHQHGJL�LTGbFHQHL6\mgnQTFqQTSRGVIKGbgnQHUKL��;GbOma v  � Q@QTS�\mFqZ=U]\m^�Q�i�GBaRLNUKZ	QTSRGV\m^;a�\mgnGbFqMK^;a�QTSRG�FHZ�MKgnGJQT\my�G
Z=U]FT\mQT\fU]^cMXLTo]P;y�Gb^�QVz�UKLVW;LTGJIr\fQjs v "

� ^RGBi�MK^�QTF�QHU�gnU]y�Z=U]FHGBQti3U�o]MKPRoKGBQHLNMK^�FHz{UKL6y	MXQT\fU]^;FqQHU�oKGJQ3M�QTS;\fLNa9o]MKPRoKG�QHLNMK^;F �
z�UKLNy	MXQT\mU]^ v � Q@QTS;\mF�Z=U]\m^�QJdKQTSRG�z MKgnQ@QTS;MXQ�M!o]MKP;oKGVQHLNMK^;FHz�UKLNy	MXQT\mU]^�\mF@^RUKQ@OmMXW=GbOmOmGba}y	GJLTGbOfs
Whs	QTSRG>IKGbgnQHUKLV�;GbO_a�d`W�P;Q3MKOmFHU}Whs	QTSRGxgJPRLTIKGbacy�GJQHLN\mg  MK^;a§QTSRG 2�MXQ "Td;S;MKF�\my�Z=UKLTQTMK^�Q3gnU]^ �
FTGb��PRGb^�gnGbF v ��OfGbMXLNOms�QTSRG|Qji�U�o]MKP;oKG|QHLNMK^�FHz{UKL6y	MXQT\fU]^;F!QHUpW=GlgnU]y�Z=U]FHGba y�P;FTQ�S;M�IKG|QTSRG
FTGbgnU]^;a U]^RGkFHQTMXLTQ9iB\fQTS QTSRGcgJPRLTIKGba y�GJQHLN\mg|iB\fQTS iBS;\_gNS QTSRGc�;LNFHQ�U]^RGkFHQHUKZ�F v ¡¢G�MKOmFHU
i�MK^�Q�QTSRG 2�MXQ>y�GJQHLN\mgJF�QHU|W=G}gnU]y�Z�MXQT\fW�OmG v�� ShP;FJd;QTSRG �¤oKLTU]PRZ ��y}P;OfQT\fZ�O_\mgJMXQT\fU]^cUKZ=GJLNMXQT\fU]^
\_F�aRGJ��^RGba�U]^;Omsc\_^�gnGJLTQTMK\_^�gJMKFHGbFbd=y	GbMK^;\m^Ro|QTSRG�o]MKP;oKG�QHLNMK^�FHz{UKL6y	MXQT\fU]^;F>\m^�QTS;G �r� � � �
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 � 
 � � ����d;aRGbFHZ�\mQHG>QTS;Gx\_^;SRGJLN\fQTMK^�gnG�UKz�QTSRGey	MXQTSRGby	MXQT\_gJMKO=z{UKLNy UKz�Gn�rZ[U]^;Gb^`QT\mMXQ �
\_^RoVQTSRG � \fG�a;\10=GJLTGb^�QT\mMXQT\fU]^eUKZ=GJLNMXQHUKL�z�LTU]y�QTS;G3�;GbO_aez�UKLNy�P�OmMXQT\fU]^ �¤FEo]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\fU]^
oKLNU]PRZ v � i3Uxo]MKPRoKG�QHL6MK^;FHz�UKLNy	MXQT\fU]^;F  � � � � � � � "~MK^;a  � � � � � � � "~gJMK^9W[G�gnU]y�Z=U]FHGba9QHUxo]\fIKG
Mk^;GJi o]MKPRoKG	QHLNMK^;FTz{UKLNylMXQT\fU]^  � � � � � � � " �

 � � � � � � � "VU]^;Ofsp\fz � � � � 
�� � � MK^;a � � � � �  
��GbgJMKP;FTGVQTSRG�y�P�OfQT\fZ�Om\_gJMXQT\fU]^�UKZ=GJLNMXQT\mU]^�\mF�^RUKQ@MKOfi�MbsrF@aRGJ��^RGba}W=GJQji�GJGb^�Qti3Ueo]MKP;oKGVQHLNMK^;F �
z�UKLNy	MXQT\mU]^;FJdRQTSRG � � � ��� � 	�Z�LTUKZ=GJLTQjs|UKz�oKLNU]PRZ�F�z MK\mOmF�QHUlS;U]Oma v

� SRG z�MK\mO_PRLTGkUKz!gJOfU]FTPRLNG \my�Z�O_\fGbF9y�Uha�\f��gJMXQT\fU]^;F9UKzeMKFNFHUhgJ\_MXQT\fIh\mQjs v � FTFTUhgJ\mMXQT\mIh\fQts
a;U�GbF�^;UKQ�SRU]Oma)\m^)QTSRG P;FNP;MKOxi�M�sKd!W=GbgJMKP;FHG gnU]y�Z=U]FT\fQT\mU]^�\_Fk^RUKQ�MKOfi�MbsrF y�GbMK^;\_^RoKz�P�O v
� U�i�GJIKGJLbd@i�SRGb^RGJIKGJL�QTS;G|gnU]y�Z=U]FT\fQT\mU]^¢UKz �r��� o]MKPRoKG§QHLNMK^;FTz{UKLNylMXQT\fU]^;F�\_F�y�GbMK^;\_^RoKz�P�O d
MKFNFHUhgJ\_MXQT\fIh\mQjscSRU]Oma;FJdRa;P;G!QHUl\m^;SRGJL6\fQTMK^;gnGxz{LNU]y QTSRGe�;GbO_acz{UKLNy}P;OmMXQT\mU]^co]MKPRoKGeoKLTU]PRZ v

� SRG�z MK\mOmPRLNG�UKz�gJOmU]FTPRLTG�MKOmFHUxy�Ura;\f�;GbF�QTSRG�Gn�r\_FHQHGb^;gnG�UKz�QTSRG�\ma;Gb^`QT\fQtsKd]MXQ@OfGbMKFHQ�o]\fIKGb^
QTS;G�aRGJ��^;\mQT\fU]^§UKz�M�o]MKP;oKG�QHLNMK^;FTz{UKLNylMXQT\fU]^kMKFBMK^kUKL6aRGJLTGbakQHLN\mZ�OfG v ¡�S;GJLTGbMKFBM�oKLNU]PRZ S;MKF
M�FT\m^Ro]OmG�GbOmGby�Gb^`Q3QTS;MXQ3MKgnQTF�MKF3QTSRGB\maRGb^�QT\fQts}U]^|MKOmORGbOfGby	Gb^`QTF3MK^;a	z�LTU]y Gb\mQTSRGJL�FT\ma;GKd`o]MKPRoKG
�R��� QHLNMK^;FHz�UKLNy	MXQT\mU]^;F@aRU}^RUKQ�S;M�IKG>MK^�s	FT\m^Ro]OmG�GbOfGby�Gb^�Q�QTS;MXQ�gJMK^	W=GBy}P;OfQT\fZ�O_\fGba}iB\fQTS	MKOmO
UKQTS;GJL�GbOmGby�Gb^`QTFbd`FHUx\m^�Z�MXLTQT\mgJP;OmMXL�QTSRGJLTG�\mF�^RUx\maRGb^�QT\fQjs!GbOfGby	Gb^`Q v � SRGJLNG�MXLTGKdKL6MXQTSRGJLbd]y	MK^�s
�HO_\fQHQTOfG�\_aRGb^`QT\mQjskGbOfGby�Gb^�QTF �rd=iBS;\_gNSpMKOmOES;M�IKG9I MK^;\_FTS;\m^Ro�IKGbgnQHUKL��;GbOma�d�W�PRQBi�S;\mgNS�a;\10=GJL�\m^
QTS;Gb\fLegJPRLTIKGba  UKL 2�MXQ "By�GJQHLN\mg9OmMXW=GbOmF v�� U�i�GJIKGJLbd�QTS;\mFxgnU]y�Z�Om\_gJMXQT\fU]^¢gJMK^¢W=G9LTGby�U�IKGba \fz
U]^;G>oKGJLNLTshylMK^;aRGJLNF�QTSRGxaRGJ��^;\mQT\fU]^lUKz�M�o]MKP;oKG!QHLNMK^;FHz�UKLNy	MXQT\fU]^c\m^|QTSRGxz�U]OmOfU�i�\m^Ro�i�Mbs ��OfGJQ
M9o]MKP;oKGeQHLNMK^;FHz�UKLNy	MXQT\mU]^kW=GxMK^�UKLNaRGJLTGbacQHLN\mZ�OfG>UKz�QTSRG�FHUKLTQVaRGbFTgnL6\fW=Gba|MXW=U�IKG}\fzEMK^;a�U]^;Ofs
\mzE\fQTF�IKGbgnQHUKLB��GbOmak\mF�^RU]^�I MK^;\_FTS;\m^RoRdhW�PRQ�OfGJQ�QTSRGJLNGeMKOmFHU9W=GxM9QHL6\fIh\_MKO�QHLNMK^�FHz{UKL6y	MXQT\fU]^cQTS;MXQ
ylMXZ�F�MK^`s�o]MKPRoKG�QHLNMK^;FHz�UKLNy	MXQT\fU]^}QHU!\fQTFHGbOmztdK^RGJIKGJLqy	\m^�a�MK^�s�gJPRLTIKGba9UKL 2�MXQ�y�GJQHLN\_g3OmMXW=GbOmF v
¡¢G�QTSRGJLTGJz�UKLTGe\maRGb^�QT\fz�s|MKOmO=QHL6MK^;FHz�UKLNy	MXQT\fU]^;F  � � � � � � � "�MK^;a�iVLN\fQHG!QTSRGby�MKF  �,"T 

� SRG}\m^�IKGJLNFHG}Z;LTUKZ=GJLTQjs�\_FVGbFTFHGb^�QT\mMKOmOms�P;^`QHU]P�gNSRGba�W�s QTSRG�z MK\mOmPRLNGeUKz�gJOfU]FTP;LTG v�� SRG
OmGJz{Qp\m^`IKGJL6FHG UKz  � � � � � � � "k\mF  H� � � � � � � 
 � � � " � sh\mGbOma;\m^Ro  H� � � � � � � 
 � � � " �
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 � � � � � � � " � MK^�\maRGb^�QT\fQtseQHLNMK^;FHz�UKLNy	MXQT\mU]^ v � SRG3L6\fo]S`Q�\m^�IKGJLNFHG�\mF�MKOmFHU� H� � � � � � � 
 � � � " � sr\fGbOma �
\_^Ro  � � � � � � � " �

 H� � � � � � � 
 � � � " �  � � � � � � 
 � � � " � iBS;\mg6Sk\mF�MKOmFHU	MK^ \maRGb^�QT\fQjs§QHLNMK^;FHz�UKLNy	M �
QT\mU]^�dRUKLVLNMXQTSRGJL�d ��� 	}\maRGb^�QT\fQjs|QHLNMK^;FHz�UKLNy	MXQT\mU]^  �," � o]\fIKGb^kU]P;LVoKGJLTLTsry	MK^;aRGJLNGbakaRGJ��^;\fQT\mU]^
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UKz�QTSRGe\_aRGb^`QT\mQjs v � ShP;FJdrGJIKGJLTs �r� � o]MKP;oKG�QHLNMK^;FTz{UKLNylMXQT\fU]^�S;MKFVM	Qji�U � FT\maRGba�\_^`IKGJLNFTG v
�¥^ FTP;y	ylMXLTsKdEUKz�QTSRG	oKLNU]PRZ Z;LTUKZ=GJLTQT\mGbFxUKz�gJOmU]FTPRLTGKd�MKFTFHUrgJ\mMXQT\fIr\fQjsKd�QTSRG	Gn�R\mFHQHGb^;gnG

UKz@MK^p\maRGb^�QT\fQts§GbOmGby�Gb^`Q>z�UKL�MKOmOEGbOfGby�Gb^�QTFJd[MK^�a�QTSRG�Gn�r\mFTQHGb^;gnG�UKz@MlQji�U � FT\maRGbap\m^�IKGJLNFHG�z{UKL
GbMKg6S GbOfGby�Gb^�Q ��+ � ���wd �r��� o]MKP;oKG§QHL6MK^;FHz�UKLNy	MXQT\fU]^;Fbd�iB\mQTS¦QTSRG§oKGJLTLTsry	MK^;a;GJLTGba¦\ma;Gb^`QT\fQts
QHL6MK^;FHz�UKLNy	MXQT\fU]^�d@S�MbIKG�MK^�\maRGb^�QT\fQts GbOfGby�Gb^�Q9z{UKL�MKOmO�GbOfGby�Gb^�QTFJd�MpQti3U � FT\_aRGba�\m^�IKGJLNFHG§z{UKL
GbMKg6S GbOfGby	Gb^`QJd�MK^;a¢MKFTFHUrgJ\mMXQT\fIr\fQjs \m^pQTSRU]FHG|gJMKFHGbF!iBSRGJLNG	y�P;OmQT\fZ�Om\mgJMXQT\mU]^�\mF!a;GJ��^RGba�d�W�P;Q
^;UKQ3gJOfU]FTP;LTGKd`W=GbgJMKP;FHG>y�P�OfQT\fZ�Om\_gJMXQT\fU]^�\mF�^;UKQ3aRGJ��^;Gba�z{UKL�GJIKGJLTs	UKL6aRGJLTGba	Z�MK\fL@UKz�GbOfGby�Gb^�QTF v

���65 � �)A � 7 � � 	 A���� �9A � : ��� A�: � 7 � � � : � < �����

� SRG�LTGbOmGJI MK^;gnG3UKz;QTSRG�FHZ=GbgJ\mMKO]LTGbO_MXQT\fIh\_FHQT\mg@MXZ;Z�LTU]MKgNS}QHU ��\m^;FTQHGb\m^ �¤F�Gb�hP;MXQT\fU]^;F�QHUxgJMK^RU]^;\mgJMKO
�hP;MK^�QTP;y'oKLNM�Ih\mQjs!aRGbFHGJLTIKGbF�FHU]y�G�gnU]^�FT\maRGJLNMXQT\mU]^ v � SRGqZ�LN\my	MXLTsBZ�MXQHLTU]^;F�UKzrQTSRG 2�MXQ~y�GJQHLN\mg
\_^�QTSRG�gnU]^�QHGn�hQqUKz ��\m^�FHQHGb\m^ �¤F�Gb��P�MXQT\fU]^;F�S;MbIKG�W=GJGb^}QTSRG�Z�MXLTQT\mgJOmG3Z�S�srFT\mgJ\mFHQTF�\m^�QTSRG�gnU]^`QHGn�rQ
UKz�QTSRG�U]O_apgnUYI MXL6\mMK^`QxZ=GJLTQTPRLNW�MXQT\fU]^�Z�LTUKoKLNMKy2UKz��hP;MK^`QT\ �bMXQT\fU]^ v � UYi3GJIKGJLbdEQTS;\mF�Z;LTUKoKLNMKy
z MKy�U]P;FNOfs�Z;LNU�IKGba'QHU�W=G¢^RU]^RLTGb^;UKLNy	MKOm\��bMXW�OfGKdBGJIKGb^  Z�LTUKW�MXW�Ofs#"�iB\fQTS�QTSRG MKa;a�\fQT\fU]^�UKz
gJMXLNGJz�P;O_Ofs g6SRU]FHGb^ y	MXQHQHGJL|��GbOma;F	\m^ QTSRG OmMXQHGJL§FTPRZ=GJLToKLNM�Ih\fQts GJLNM ��+ �ru � v � SRGJLNGJz{UKLTGKd�QTSRG
gnUYI MXL6\mMK^`Q�Z=GJLTQTPRLTW�MXQT\mU]^|Z�LTUKoKLNMKy�S;MKFBOmMXLToKGbOfs§W=GJGb^�MXW�MK^;aRU]^;Gba v��

¡)\fQTS�QTSRG}FHQHLTU]^RoKGbFTQ�MKaRIKUrgJMXQHGbF>UKzqQTSRG 2�MXQ�y�GJQHLN\mgeS�MbIr\m^Rola;\mIKGJLTQHGba�QTSRGb\mL�MXQHQHGb^ �
QT\mU]^ QHUcFHQHLN\m^;o]FJd�y�Gby�W;LNMK^;GbFJd�MK^;a�QTSRG}Om\�	KGKd�U]^;G}y	\mo]S`Q�z{UKLNy�QTSRG�W[GbO_\fGJz�QTS;MXQBQTSRG9P;FHG�UKz
M 2�MXQ�W�MKg 	�oKLTU]P�^;a|y	GJQHLN\mg>S;MKF�^RUKQTS;\m^Ro�z�P;LTQTSRGJL�QHU}gnU]^�QHLN\fW�P;QHG�QHU��hP;MK^`QTP�y oKLNM�Ih\mQjsKd�MK^;a
\_^ Z�MXLNQT\mgJP;OmMXLbd�QHUkgJMK^RU]^;\mgJMKO���P�MK^`QTP;y2oKLNM�Ih\mQjs v ��FNS;MKy2iVLN\fQHGbF�UKz@QTSRG9^�P�OmOEgnU]^RG9\mFTFNPRG�\m^
QTS;G|gnU�IXMXLN\mMK^�Q}Z[GJLNQTPRLTW�MXQT\fU]^ Z;LTUKoKLNMKy � � � S;\_FeIKGJLTs ^RU]^ � QHLN\fIr\mMKOqZ;LTUKW�OfGby \mF�U]^RGlUKz�QTSRG
LNGbMKFHU]^;F@i�S`s}QTSRGBgJMK^RU]^�\mgJMKO;MXZ;Z;LNU]MKgNS	QHU���P;MK^�QTP;y oKL6MbIr\fQjs	S;MKF@W[GJGb^lFHUeZ=UKZ�P;OmMXL v � ��+ �ru �
 Z v�ub� " � ^;alMXo]MK\m^~d � � ^;GBUKz�QTSRG>y	MK\m^	MKFHZ�\fLNMXQT\fU]^;F@UKz�QTSRG�gJMK^RU]^�\mgJMKO�MXZ�Z;LTU]MKgNS|QHU��hP;MK^ �
QTP�y4oKLNMbIr\fQts S�MKF�MKOfi�MbsrFeW=GJGb^ QHU�W�P�\mOma Mkz�UKLNy	MKOm\mFNy�i�\fQTS¢^RU�W�MKg 	�oKLNU]P;^;a FHZ�MXQT\mMKO d~UKL
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FTZ�MKgnGJQT\my�GKd[y�GJQHLN\mg v � ��+ �ru �  Z v>u � " � SRG�P;FHG!UKzqM 2�MXQVW�MKg 	hoKLTU]P;^;a�\m^�gJMK^RU]^;\_gJMKO�oKLNMbIr\fQts
\_^;aRGJGba¢FHGJGby	F�QHU�W=G	LNMXQTS;GJLeLNMXLTGKd�MXZ�MXLTQez�LTU]y FHU]y�G	i�UKL 	¢\m^¢QTSRGl�;GbOma z�UKLNy�P�OmMXQT\fU]^¢Whs
� LN\mFTS;g6S�P 	 MK^;a ��GJQHLNU�I � u � ���wdVi�S;\mgNS�aRU�GbFl^RUKQ|gnU]^;FN\maRGJL	QTSRG/2�MXQly�GJQHLN\_g �¤Fl^hP;OmO�gnU]^RG v
 ¡¢G�aRU ^RUKQ	FHGJG�MK^�s LTGbMKFHU]^�QTS;MXQ�QTS;G � � � 
 � �!P;FHGcUKzxM&2�MXQ�W�MKg 	hoKLTU]P;^�a \m^ QTSRGk�;GbOma
z�UKLNy}P;OmMXQT\fU]^cLNGb��P;\mLTGbF�U]^RGeQHU	o]\mIKG�PRZ�QTSRGeFTZ�MXQT\mMKO~y�GJQHL6\mg!gnU]y�Z=U]^RGb^�QTFBMKFVQTS;GegJMK^RU]^;\mgJMKO
gnUhUKLNa;\_^;MXQHGbFJd;MKFVQTS;GJs§aRU v "

� U�i�GJIKGJLbd~\fQVi�U]P;OmakW=G�M|y	\mFHQTM�	KG�QHU|gnU]^;gJO_P;aRGeQTS;MXQ�QTSRG�gJMK^;U]^;\mgJMKO~z�UKLNy	MKO_\mFTy�\mF
\_y	y�P�^RG|QHU FN\my	\mOmMXL}i�UKLTLN\fGbFJd�i3UKLTL6\fGbF}iBS;\mg6S�M 2�MXQ�W�MKg 	hoKLTU]P;^;a �¤F�^�P;O_O3gnU]^RG�FTQHLNP;gnQTPRLTG
gnU]P�OmakMKa;aRLTGbFNF v ��FNS;MKy�gnU]^�QT\m^�P;GbF �

� UYi3GJIKGJL�d�MkgJMKP�FTMKOqZ;LTUKW�OfGby MXLN\mFHGbFeS;GJLTG � \m^ QTSRGlgJMK^RU]^�\mgJMKOqMXZ;Z;LTU]MKg6S���QHUhU v
�;UKL}Gn�rMKy�Z�OfGKd�\_^ QTSRGl¡)SRGJGbOfGJL � 	xGJ¡)\fQHQ�MXZ�Z;LTU]MKgNS~d�QTSRG§gnU]^R�;o]PRL6MXQT\fU]^¢IXMXLN\ �
MXW�OfGeUKz�QTSRG}FHsrFHQHGby�\mFVQTSRG � \mGby	MK^;^;\mMK^ y�GJQHLN\mg��

� �
 �� "�U]^ M�QTSRLNGJG � y	MK^;\fz�U]Oma

� � MK^;akQTS;G�gJMK^RU]^;\mgJMKOEgnU]y	y�P;QTMXQT\fU]^�LTGbO_MXQT\fU]^;F�\m^�I MXL6\mMXW�Ofsl\_^;gJOmP;aRG>QTSRG�FTGJQ
� ��
���
 �� " � ����

�
 �� � "�� � �  *) v )�� "

z{UKL�MKOmO�Z=U]\m^`QTF � MK^;a � � \m^��> =�¥^¢^RUKLNy	MKOqgJMK^RU]^�\mgJMKO@�hP;MK^`QTP�y �;GbOmapQTSRGJUKLTs
FTP;g6S�M�LTGbOmMXQT\mU]^�MXLN\mFHGbF�W=GbgJMKP;FTG���\mFVM	FTZ�MKgnG � Om\�	KGeFTP;W�FHGJQ�UKz�FHZ�MKgnGJQT\my�GKd�MK^;a
SRGb^;gnG9QTSRG}�;GbOma;F�MXQ �¢MK^;a�����FTSRU]P;Oma W=G�FT\my}P;OfQTMK^;GJU]P;FTOfsky�GbMKFTP;LNMXW�OfG v ��PRQ
SRU�i gJMK^�FTP;g6SkM9LTGbOmMXQT\fU]^cW=G�HP�FHQT\f�;Gbac\m^cM9QTSRGJUKLTs§QTS;MXQVS;MKF�^;U��R�hGbakgJMKP�FTMKO
FHQHLNP;gnQTP;LTG � � SRG9Z;LNUKW�OfGby \mFxLNMXLTGbOms�y�Gb^�QT\fU]^RGba W�P;Qx\mQxy	GbMK^;F!QTS;MXQJdE\_^ QTS;\mF
LTGbFHZ=GbgnQJd�QTS;GcgJMK^;U]^;\mgJMKO�MXZ;Z;LTU]MKg6S�QHU¢��P�MK^`QTP;y oKL6MbIr\fQjs \mF9^RU W=GJQHQHGJL�QTS;MK^
QTSRGBgnUYI MXLN\_MK^`Q3U]^RG v �tQ@\mF�MK^RUKQTSRGJL3MKFTZ[GbgnQqUKz=QTSRG �¤Z;LTUKW�OfGby UKz[QT\my�G�� vJvJvbv ��+ �ru �
 Z vBub� "

��Ih\_aRGb^`QTOms|\m^�QHLTUra;P;gJ\m^Ro9M 2�MXQVy	GJQHLN\mg!gJMK^ S;GbOfZ �
� SRG�W�MKg 	hoKLTU]P;^�a�y�GJQHL6\mg � Z;LTU�Ir\maRGbF�M��R�hGba}gJMKP;FTMKOrFHQHL6P;gnQTPRLTG�iB\fQTS�QTSRG�P�FTP;MKO
z�MKyl\mOfseUKz � UKLTGb^�Q �b\mMK^�\m^RGJLNQT\mMKOhz{LNMKy	GbF v � S�P;Fbd]MXQ�QTS�\mF�OfGJIKGbO d]QTSRGJLNG�\_F�^;U>Z�LTUKW �
OfGby�UKz~QT\my�G v � SRG>gJMKP;FTMKO=FHQHLNP�gnQTPRLTG�MKO_FHU�MKOmOmU�iBF�M�^;UKQT\fU]^lUKz�y	\mgnLTUrgJMKP;FTMKOm\mQjsKd
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QTSRGJLTGJWhs	Z=GJLNy	\fQHQT\_^RoeM�gnU]^�IKGb^`QT\mU]^;MKO[QjshZ[G�UKz�LTGbOmMXQT\fIr\mFHQT\_gV��P�MK^`QTP;y �;GbOmalQTSRG �
UKLTs vbvJv ��Q�\mFegJOfGbMXL�QTS;MXQ�ylMK^`s UKz�QTSRG���� � 
 � � � � ��	|\mFNFTPRGbFea;\_FTgJP;FTFHGba GbMXL6Om\fGJL
MXLTGkLTGbFHU]OmIKGba�\m^ MK^�MXZ;Z;LTU]MKg6S UKzBQTS;\mF}Qts�Z=GkWhs¦Ir\fLTQTPRG§UKz�\fQTF�S;GbMbIhs P;FTG|UKz
W�MKg 	hoKLTU]P;^�a�FHQHLNP;gnQTP;LTG v ��+ �ru �  Z vVu � "

¡)S;MXQVQTS;Gb^�\mF�QTSRGea�\ �lgJP;OfQts �
� UYi3GJIKGJL�d�y	MK^�s�gJOmMKFTFN\mgJMKO`LNGbOmMXQT\fIr\mFHQTF~UKW �¥GbgnQ�Ir\fU]OfGb^�QTOfs vJvbv dK^RUKQqOfGbMKFHQ�W=GbgJMKP;FHG
QTSRGeW�MKg 	�oKLNU]P;^;akgJMKP;FTMKOEFHQHLNP;gnQTPRLNGegJMK^;^RUKQVoKGb^RGJL6MKOmOfslW=G!\maRGb^�QT\f�;Gbaci�\fQTS§QTSRG
Z�S�shFT\_gJMKO�U]^;G v � OmFHURd�U]^RG�\mF>LTGbFTQHLN\mgnQHGba QHU�MkFHZ=GbgJ\f��g�W�MKg 	�oKLTU]P�^;a QHUKZ=U]OfUKoKsKd
MK^;a�FHU	M�FNgNSRGby�G�UKz�QTS;\_F�QjshZ[Ge\_F�^RUKQ�i3GbO_O�MKa;MXZ;QHGbakz�UKLVMKa;aRLTGbFNFT\m^Ro9y	MK^�s|UKz
QTSRG�y	U]FHQ�\m^�QHGJLTGbFHQT\_^Ro|�hPRGbFHQT\fU]^�FB\m^��hP;MK^�QTP;y�oKL6MbIr\fQjs ��W�OmMKg 	�SRU]OfGeZ�S;Gb^RU]y �
Gb^;Mrd��hP;MK^�QTP;y�gnU]FTy�U]OmUKoKsKd�Z�S;MKFTGegNS;MK^RoKGbF�	 � ��� ��+ �ru �  Z vVu � "

� U�i�GJIKGJLbd�MXW=U�IKGki�G�S;MbIKG Z;LTGbFHGb^�QHGba�M z{UKL6y	MKOm\mFTy iBS;\_gNS�d�\mzBMKaRUKZ;QHGba�d3Z�OmMKP;FN\fW�Ofs � � 	 �
Gb^�FTPRLTGeQTS�MXQ�QTSRG�Z�S�shFT\_gJMKOEgJMKP;FTMKO�FHQHLNP�gnQTPRLTG�\mF�gnU]^;FT\mFTQHGb^`Q>iB\fQTS QTSRG�W�MKg 	�oKLNU]P;^;a�U]^RG�Whs
gnU]^�FHQHLNP;gnQT\fU]^ v � S�P;Fbd�QTS;\_F@�;LNFTQ�UKW��HGbgnQT\fU]^c\mF�OmMXLToKGbOfs	MK^;FTi3GJLTGba v � SRG�FHGbgnU]^�a|UKW �¥GbgnQT\fU]^c\mF
FTQHLTU]^RoxU]^;Ofs}\fz;U]^RG�MKOfLTGbMKa;s 	r^RU�iBF�QTS�MXQqoKLNMbIr\fQTMXQT\fU]^	\_F�oKGJU]y	GJQHLN\mgJMKO;MXQqQTSRGVgJO_MKFTFT\mgJMKOrOfGJIKGbO v
��PRQ�QTSRGJLTG|\_Fe^RU ^RGbgnGbFNFT\fQjs \_^¢QTM�	h\_^Ro FTP;g6S¦M Ih\fGJi�d�^RUKQ}OfGbMKFHQeW=GbgJMKP;FHG§\fQe\mF�FHU�GbMKFHs¢QHU
a;GJLN\fIKG!�3\m^;FHQHGb\m^ �¤F=Gb��P;MXQT\mU]^;F�z�UKLEQTSRG@oKGJU]y	GJQHLTs!UKz;MK^eG 0=GbgnQT\fIKGbOfs!gJPRLTIKGba�FHZ�MKgnGJQT\my	G@iB\fQTS;\_^
QHL6P;Ofs 2�MXQ�FHZ�MKgnGJQT\my�GKd�MKF�i�GkFTMbi�MXW=UYIKG v ¡¢G�gnU]^;gJO_P;aRG§QTS;MXQ	\fQ9i3U]P�Oma¦W=Gk\m^�QHGJLTGbFHQT\m^;o
QHUc\m^�IKGbFHQT\fo]MXQHG9QTSRG9gJMK^RU]^;\mgJMKO��hP;MK^�QT\��bMXQT\fU]^�UKz!��\m^�FHQHGb\m^ �¤FBGb��P;MXQT\mU]^;FBi�\fQTS;\m^kQTS;G}FHZ=GbgJ\mMKO
LNGbOmMXQT\fIr\mFHQT\mgqMXZ;Z�LTU]MKgNS�dXW=GbgJMKP;FHG3FHGJLN\fU]P;F�gnU]^;gnGJZ;QTP;MKO�Z;LTUKW�OfGby	F=iB\fQTS�FHQTMK^;a;MXL6aeMXZ;Z;LTU]MKg6SRGbF
i�U]P;Oma¦GJIh\_aRGb^`QTOmspW=G	LNGbFHU]OfIKGba�d�iBSRGJLNGbMKF�^RUpFHGJLN\fU]P�FeZ;LTUKW�OfGby	F!i�U]P;Oma¦W[GloKGb^RGJLNMXQHGba�d@MXQ
OmGbMKFHQBMXQVQTSRGegnU]^�gnGJZ;QTP;MKOEOmGJIKGbO v

� ^pQTSRG9UKQTSRGJL!S;MK^;a~d[QTS;G}FHZ=GbgJ\mMKO�LTGbO_MXQT\fIh\_FHQT\mgeMXZ;Z�LTU]MKgNS¢y	\mo]S`Q>Z=GJLNS;MXZ�F>gnU]y�Z�Om\ �
gJMXQHG�gnGJLTQTMK\_^ QHGbg6S;^;\mgJMKO�\mFTFTP;GbFV\m^ gJMK^;U]^;\mgJMKO���P;MK^�QTP;y�oKLNMbIr\fQts v �q\fLNFHQJd[MKFBi�G9FTMbi MXW=U�IKGKd
QTS;G�P;FHG�UKzeQTSRG � � gJMKP;FNMKOm\fQjs�I MXLN\_MXW�OfGbFlFNPRoKoKGbFHQTF§QTS;MXQ§QTSRG�Z�LN\my	MXLTs gnU]^;FHQHL6MK\m^`QTF|UKzeQTSRG
QTS;GJUKLTs i�U]P;Oma W=Gk^RU]^ � QHLN\mIh\mMKO_\��JGba v � GbgnU]^;a~d�QTSRGcz MKgnQ	QTS;MXQ	FHU]y�GcIKGbgnQHUKL|�;GbOma;F9aRU ^RUKQ
oKGb^;GJLNMXQHGko]MKPRoKGkQHLNMK^;FTz{UKLNylMXQT\fU]^;F9\m^ QTSRG �r��� FNPRoKoKGbFHQTF9QTS;MXQ9QTSRGkgJP;FHQHU]y UKz>FHZ�Om\fQHQT\_^Ro
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FTZ�MXQT\mMKO�MK^;a QHGby�Z=UKLNMKO�a;\10=GJU]y�UKLTZ�S;\_FTy	F�MK^�a QHLNGbMXQT\m^RopQTSRGby \m^;aRGJZ=Gb^;a;Gb^`QTOfs y	\fo]S�Q9W=G
QTS;LTGbMXQHGb^RGba v �¥^�QTSRGV�;GbO_a�z�UKLNy}P;OmMXQT\fU]^~d]iB\fQTS�y�GJLNGbOfs�z�UKLNy	MKO;P�FHG�UKz=QTSRG�2�MXQ�y�GJQHL6\mgXd`gnU]P;Oma
MXQ�OfGbMKFHQ�y	M�	KG>FTGb^;FHGBUKz~FTZ�MXQT\mMKORo]MKPRoKG>QHLNMK^;FTz{UKLNylMXQT\fU]^;F�MKF3QTSRU]FHG�oKGb^RGJLNMXQHGba§Whs	FHU]OmPRQT\fU]^�F� 	 UKz�QTSRG�Gb��P�MXQT\fU]^ � � 	 � � � (��
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