
���������	�	
���
����������������	���������! #"�$�%&��������'�(*)�%	���	 +�����
,.-/,10�2�354�376�8:9�6&;+3&<

=	>.?A@CBEDGFIHKJ+?LB/?GMNFPO.HQJSR�>+T&MNUVFKTW>.HYX

Z\[�]�^�_ `Pab

`.c
dfehg [ e ^Vikj�lIm `+n [ ,�op, ^

q UVFPHNF!grJ+?ADtstJSHNFu@C>.XvFwHNF+JSR�TWxV?7yzMYB/>.?A@�J+?AD ] BE@�J|{AJ+H}JSX~FPMYFPH -�� >.H�R�JSHNO.Fw��JSRpx\F+@�>+T ] MNUVF
Bp?�MYFIO.H}J+?ADv>ST [ ,.-/, ^ Rp>f>��V@�RpB/�fF

� � � � � � � � �� �Y�� ,

e iS���Y�f�p��� `
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � �� � � �� � � �� � �� � �� � �� �� � �� �� �� �� ��� �� ��� �� ��� ���� ���� ������ ��������������������������������������������������������������������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � �� � � �� � �� � �� � �� � �

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

[ B/?�MYUVB�@�{AJSHNMYBEykxVREJ+H�FP�VJ+Xv{VR/F&g [ e ^	_ e��Ps [ e ^	_ @CBp?�e�J+?AD ]�_ ,P�.� ^ JS?7D�MYU\F�B/?GMNFPO.HQJSR�BE@�DG>�XvBp?AJ+MYF+D
����MNUVF�yk>.?�MYHYB/�VxVMNBp>.?�>ST�eA@�?\F+JSH&MNUVF�X�JS��BpX�xVX >+T�s -�¡ UVF q BED�MYU*>+T�@¢xAy}U*XwJ+�GB/X�xVX£BE@&¤ [ ,S¥�¦ [�]�^ �
@¢>§RpFIM�xA@�HYFP{\REJ.ykF�e q B/MYU!JS?V>�MYUVFIHhB/?GMNFPO.HQJSMYB/>.?w��JSHNBEJS�\RpF�¨©HYFIREJSMNF+D©MN>vew�GB�J

e _ e �«ª ¨¬ ] [ ,�o®­ ^
q UVFPHNF�e � BE@	MYUVF�Rp>�yPJ+MYBp>�?w>ST�MYUVF��VB/O.O.F#@¢M�XwJ+�GB/X�xVX¯>ST�sv�AFPM q FIFP?we � J+?ADwe � -	° ��{AJS?AD�Bp?VO ] s [ e ^Bp?w{A> q FPHQ@�>ST±¨A� q F�UAJP�fF

] s [ e ^²_ ] s [ e � ^ ª �� ¨ � s�³�³ [ e � ^ ª ¨ � s ³�³�³ [ e � ^´ ¬ ] ª µIµPµ [ ,�o®¶ ^
[ MNUVFu·AHQ@¢M¢¸¹DGFPHNBp��JSMNBp�fFwMYFIHYX BE@©X~BE@Y@CBp?VO|U\FPHYF!��F#yPJSxA@CFºe � BE@~J:XwJS��BpX§xVX»>+T�s ^ -¯¡ HNF+JSMNBp?VO¼MYUVB�@
FP��{AJS?7@¢Bp>�?!J.@�FP��{AJS?7@¢Bp>�?wBp?w{A> q FPH}@�>+T ,+¥ ¬ ] H}JSMNUVFPH�MNUAJS?½¨�� q FKFP��{AJ+?ADvMYUVFKFI�G{A>.?\FP?GMNBEJ+R i j�lIm `+n

¾



J.@
i j�lIm `+n _ i j�lPm `��Cn µ i�� a l�� � m `��Cn � � µ � , ª ¨ � s ³�³�³ [ e � ^´ ¬ ] ª ¨	� s ³�³�³�³ ª ¶ ¨ � [ s ³�³�³ ^ �
 ­ ] ª µPµPµ�� o [ ,�o�
 ^�fB/XvBpR�JSHYR/�f�fJ�@Y@¢x\XvBp?VO§g [ e � ^��_ � � q F�UAJP�fF

g [ e ^�_ g [ e � ^ µ � , ª ¨Gg ³ [ e � ^g [ e � ^ ¬ ] ª ¨ � g ³�³ [ e � ^­ g [ e � ^C] ª µIµPµ�� o [ ,�o�� ^�fxV�7@¢MYB/MYxVMNBp?VO�F��G@ - [ ,.-�
 ^ J+?AD [ ,.-�� ^ B/?GMN> [ ,�-p, ^ O�Bp�fF+@�x7@
Z\[�]�^5_ g [ e � ^Vi j�lPm `��Cn¬ ]

� ab� c df¨ i � a l � � m ` � n �
� µ�� , ª ����� � ]�� � � ��� � [ ¨ ^! #" [ ,�o®´ ^

q UVFPHNF � � JSHNF*@C>.XvF�{�>�Rp��?V>.X~BEJSRATWxV?AyzMNBp>�?A@�>ST ¨%$�BpM±BE@�F+J�@¢�vMN>§@¢UV> q MNUAJSM � � [ ¨ ^ JSHNF�>�D\DL{A>.R/�G?V>+¸XvB�JSRE@&TW>.H�>�DVD'&:J+?ADLFI�fFP?v{A>.R/�G?V>�XvBEJ+RE@&TW>.H�FP�fFP?'& -( ?LMNUVFKR�JSHYO�F ] RpB/XvBpM	¨ �*) +-, JS?AD!¨ � ) ª , J�@h¤ [ ¬ ]�^ [ q F�J�@Y@¢x\XvFKMYU7JSM�MYU\F�X�JS��BpX�xVX>ST�s§>�yPyzx\H}@�@¢MNHYB�yzMYR/����FIM q FPFP?~e � JS?ADwe � JS?ADv?V>�M�JSM�>�?VF�>ST�MYUVF�FP?AD©{A>.B/?GMQ@ ^ - �fBp?AykFKMYUVF�OfJSx7@Y@¢B�JS?T�J.ykMY>.H i � a l � � m ` � n � � DGF+ykHYF+J�@¢F+@h�fFIHY�wH}J+{VBEDGR/� q UVFI?�¨ ) ./, [ ?\>.MYF�MNUAJSMKs ³�³ [ e � ^ BE@h?VFIOfJSMNBp�fF§@CBp?AyzFe � BE@�JLXwJ+�GB/X�xVX >ST�s ^ � FP��MYFI?ADGBp?\OLMNUVF§Bp?�MYFPO�H}JSMNBp>�?:HQJS?VO�Fv>ST�MNUVF©B/?GMNFPO.HQJSR [ ,�-®´ ^ MN>uMNUVF©FI?GMNBpHYF
HYF#JSR	J+�GB�@ q >�xVRED|?V>.M�XwJS�fF�X©xAy}Uw>ST JS?ºBpXv{AJ�yzM�>.? Z\[�]�^�[ MNUVF�HYFPR�JSMNBp�fF*X~BE@¢MQJS�fF�Bp? Z\[�]�^ DGx\F©MN>MYU\BE@�FP��MYFP?7@¢Bp>�? q >.x\REDwDGF+yzHNF+J.@CF q BpMYU ] T�J.@CMYFPH�MNUAJS?½JS?��v{A> q FPH�>+T ]�^ -	¡ U\FPHYFzTW>�HYFf�

ZV[�]�^10 g [ e � ^Vi j�lIm `��Cn¬ ] 2 �b� � df¨ i � a l � � m ` � n �
� µ � , ª ����� � ] � � � � � � [ ¨ ^  

_ g [ e � ^Vi jAl43 ` � n ­65+ ] s ³�³ [ e � ^87 � , ª ����� �:9 � �] �  [ ,�o 
�^
[ J+RpR 9 � � � � ��JS?VB�@¢Uu�AF+yIJSxA@CF � � � � � JSHNF*>�DVDu{A>.R/�G?\>.XvB�JSRE@�>+T±¨ ^ - ( M�BE@�J©@CMYH}J+BpO�UGMCTW>.H q JSHQDuFP�GFIH}yzB�@¢FMY> q >�HY�w>.x\MKFP��{VRpB�yzBpM±FP�G{\HYF+@N@¢Bp>�?A@�TW>.H�MYUVF 9 � � B/?LMNFPHYX�@�>ST±DGFIHYBp��J+MYBp�fF#@�>ST±gºJS?ADLs;$VTW>.H�FP�\JSXv{\RpF9 � _ + g ³�³ ¥�
 gVs ³�³ ª g ³ s ³�³�³ ¥�< g [ s ³�³ ^ � ª s ³�³�³�³ ¥+¶�­ [ s ³�³ ^ � + � [ s ³�³�³ ^ � ¥ ,�=�­ [ s ³�³ ^ � -?> > q FI�fFPHP�fBp?wMNUVF�Bp?�MYFPHNF+@¢M>ST �VHYFP��BpMC�f�fMNUVBE@�FP��FPHQyzBE@CFhB�@�RpFzTWM�MN>�MYUVF�HYF#J.DGFPH -A@



¡ UVF�@¢FIHYBpF#@�B/?�F�� - [ ,�- 
�^ x7@¢xAJ+RpRp��UAJ�@��PFPHY>�H}J.D�BpxA@ >+T�yz>�?G�fFIHYO.FI?AyzF±JS?AD�MYU�xA@&yIJS?V?V>�M&�AFK@CxVXvXvF#D
TW>.H�J+?G�u·A?\BpMYF���J+RpxVF�>+T ] -8> > q FP�fFPHI��{AJ+HYMNBEJSR±@CxVXw@h>+T������	��

���	������������������RpBp�fF [ ,�- 
.^ J+HYF§XwJSMNUVFz¸
XwJ+MYBEyIJSRpR/��O.xAJ+H}J+?GMNFPF+DvMY>§UAJP�fFKMYU\F�HNBpO�UGM�J�@¢��Xv{VMY>�MYB�yh�AFPUAJP�GB/>.H�B/?LMNUVF�REJ+HYO.F ] RpB/XvBpMI�.MYU7JSM�BE@

, ª ����� � 9 � �] � _ , ª ¤ [ ,S¥ ]�^|_ , ª 9 � ¥ ] ª ¤ [ ,S¥ ] � ^!_ , ª 9 � ¥ ] ª 9 � ¥ ] � ª ¤ [ ,+¥ ] � ^!_ µPµPµ
[ ,�o�< ^

Bp?wMNUVF�@¢MYHNBEyzM�X�JSMYU\FPXwJSMNBEyPJ+RA@¢FI?AyzFK>+T�¤ [ ,S¥ ]��V^ -±¡ UGx7@�MYUVF�{VHNF+yzBE@CFKXvF+J+?VBp?\O*>ST F�� - [ ,�- 
.^ BE@
Z\[�]�^ _ g [ e � ^\izjAl 3 ` � n ­65+ ] s ³�³ [ e � ^ µ
� , ª ¤ [ ,S¥ ]�^��

_ g [ e � ^\izjAl 3 ` � n ­65+ ] s ³�³ [ e � ^ µ
� , ª 9 � ¥ ] ª ¤ [ ,S¥ ] � ^��
_ µPµIµ

[ ,�o�= ^
Bp?wMNUVF�REJSHNO.F ] RpB/XvBpM -
,.- ­ 0�2�359����� A8�3"!�9h6�;+3&<

# > q yk>.?A@CBEDGFPH�MYU\F�yIJ.@¢F	>+T yz>.X~{VRpFP��g [ e ^ JS?ADKs [ e ^ -%$ OfJ+Bp?��+Bp?�MYU\F�R�JSHNO.F ] R/BpXvB/M�MNUVF	Bp?�MYFPO�H}J+?ADBE@�@¢UAJ+HY{VR/�|{AF+JS�fF+Dº?VF+JSH�MYUVF§XwJ+�GB/X©xVX >+T'& F}s [ e ^ ��@¢> q Fvyz>�xVREDº{VHY>�yzFIF+D B/?�FP�\J.yzMNRp�!MYUVFw@NJSXvFXwJ+?V?VFPH§J�@©Bp?5MYU\FuHYF#JSR�yPJ.@CF - ¡ UVFPHNFuB�@�UV> q FP�fFPH�>.?\F|yzHNxAyzBEJ+R�DGB)( FPHNFP?AyzF+* MYUVFwXwJ+�GB/X©x\X»>ST
&�Fzs [ e ^ BE@*?\>.M§?VF+yzF+@N@YJ+HYBpR/��MYU\Fu@CM}J+MYBp>�?AJSHN�5{�>�Bp?�M©>+T�MYU\FL{\UAJ.@CF ( X*s [ e ^ � @¢> q FwUAJP�fFwMY>ºJ.D\D J
{VxVHNFPRp�wB/XwJSO�Bp?AJ+HY�vMNFPHYX ¬ ] ¨.s ³ [ e � ^ MN>vMYUVF�FP��{AJS?A@CBp>�? [ ,.- ¶ ^ TW>.H�MYUVF ] s [ e ^ - =	>.?A@CF��fxVFP?�MYRp� ��MNUVFBp?�MYFIO.H}J+R [ ,.-®´ ^ �AF+yk>.XvF+@

Z\[�]�^5_ g [ e � ^Vi j�lIm `��Nn¬ ]
b df¨ i � a l � � m ` � n � � i �-, j�l � m ` � n µ � , ª ����� � ] � � � � � � [ ¨ ^  " [ ,�op,I� ^

JS?7DLMYU\F*H}J+{VBED�Rp� [ Bp?wMYUVF�REJ+HYO.F ] RpB/XvBpM ^ >f@YykBpRpR�JSMNBp?VO�{VU7J.@¢F*T�J�yzMY>�H i � , j�l � m `��Cn @¢FP�fFPHNFPRp�§@CxV{V{VHNF+@Y@CF+@MYU\F*J�@¢��Xv{VMN>.MYB�y �AFPU7J#��Bp>�H�>ST�MYUVF�Bp?�MYFPO�H}JSR - �f{AF+yzB · yPJSR/Rp�f��MYUVF�RpF#J.DGB/?VO�MYFPHNX1B/?vMYU\F�FI�G{AJ+?A@¢B/>.?w?V> q
.



O.B/�fF+@�x7@
Z\[�]�^ �+ + + )j�� � g [ e � ^Vi j�l�3 `��Cn ­65+ ] s ³�³ [ e � ^ µ FP�G{�� + ] s ³ � [ e � ^ ¥ s ³�³W[ e � ^�� " [ ,�op,�, ^

JS?7D�MYU\F�R�J.@CM�T�J�yzMY>�H UVFIHYF	BE@��fFPHN��@¢X�JSRpR��AF+yPJSx7@¢F	MYUVF±HYF+J+Rf{AJSHNM >+TVs ³ � [ e � ^ ¥ s ³�³ [ e � ^ B�@�JSR q JP�V@�{A>f@CBpMNBp�fF -
¡ UGx7@hMYUVF�X�JS��BpXwJ�>ST & F}s [ e ^ D�>v?V>.M yz>.?�MYHNBp�VxVMNF�J+MhTWxVRpR�@¢MNHYFP?\O.MYU|x\?VRpF+@N@K@¢x7y U½J�X�JS��BpX�xVX

JSR�@¢>�UAJ+{V{AFP?wMY>��AF�J�@CM}JSMNBp>�?AJSHN�v{A>.Bp?�M�>+T&MNUVFK{VU7J.@¢F ( X*s [ e ^ -	¡ UVF�@¢x\{V{VHYF#@Y@¢B/>.?wBE@±@¢>§@CMYHY>�?VO§MYUAJ+M
MYU\F©HNFPO.B/>.?5J+HY>.x\?AD5JLXwJ+�GB/X�xVX >ST'&�F sºMNUAJSM�BE@�?\>.M�J!@¢MQJSMYB/>.?AJ+HY�º{A>.Bp?�M*>+T�MYUVF§{VUAJ�@¢FvX�J#�|?\>
Rp>�?VO.FIH�DG>.XvB/?AJSMNFKMYU\F�R�JSHNO.F ] J.@C�GX~{VMY>�MYBEy���FIUAJP�GB/>.H�>ST�MYU\F�B/?GMNFPO.HQJSR -&¡ U�xA@hJ�D�B)( FPHYFI?GM JS{V{VHN>fJ�y U
BE@�?VFPF+D�F+D B/?:MNUVFwyz>�Xv{VR/FP�!yPJ.@CF -u� >�HYMYx\?AJSMNFPRp�f��@¢xAy}U¼JS?5J+{V{VHY> J.y}U5BE@�F#J.@¢�|MN>|DGF#DGxAyzF©TWHN>.X»MNUVF
{VHN>.{AFPH q JP�vMY>§yk>.Xv{VR/FP��B TW��MYU\F�HNF+JSR Bp?�MYFPO�H}J+R [ ,.-/, ^ -

¡ UVF�{VHY>�{AFPHKyk>.Xv{VR/FP��B · yPJ+MYB/>.?§>ST [ ,.-/, ^ BE@�J§yz>.?�MY>�xVH�Bp?�MYFIO.H}J+R
ZV[�]�^5_ b

�
d	�±g [ � ^Ni j�lPm�
 n " [ ,�op,I­ ^

q UVFPHNFKg [ � ^ JS?7D�s [ � ^ JSHNFKyk>.Xv{VR/FP��JS?AJ+Rp��MYB�y�TWxV?AyzMNBp>.?7@�J+?AD
�wB�@&J*yz>�?GMN>.xVH	B/?©MNUVFKyk>.Xv{VR/FP��{VREJ+?VF -
$ TWxV?ADVJ+XvFP?�M}J+R.MYU\FP>.HNFPX�>ST7yz>�Xv{VRpFI�KJ+?AJSR/�V@CBE@�@¢MQJSMNF+@�MNUAJSM�yz>�?GMN>.xVH�Bp?�MYFPO�H}J+RE@�>ST7JS?7JSRp��MYB�y TWxV?AyzMNBp>.?7@
JSHNF*B/?G��JSHNBEJ+?GM±xV?ADGFPH�JS?��wyz>�?GMNBp?�xV>.x7@hDGFkTW>.HYX�JSMYB/>.?v>+T	MYU\F*yk>.?�MY>.x\HhMNUAJSM�DG>fF+@�?V>.M�J ( F+ykM}@�BpM}@�FI?AD
{A>.B/?GMQ@ [ B T±JS?�� ^ JS?7D|DG>fF+@K?V>.M DGH}J+Owyz>.?�MY>�xVHK>+�fFPH�JS?��!@¢Bp?\O.xVR�JSHYB/MYB/F+@ >+T±MYUVF�Bp?�MYFPO�H}JS?7D -K¡ U�xA@ TW>�H
MYU\F©{VHN>.�VR/FPX»J+M�UAJS?AD q F~DGFzTW>.HNX MNUVFvyk>.?�MY>.x\H�x\?GMNBpR&MNUVF©X�JS��BpX§xVX1>+T'& F}sºJ+Rp>�?VOuMNUVFvyk>.?�MY>.x\H
BE@�JSRE@C>!Jv@¢MQJSMYB/>.?AJ+HY�|{A>.B/?GM�>+T�MNUVF�{VUAJ�@¢F ( X*s - # >�MYB�yzF*MNUAJSM�@¢x7y UºDGFkTW>.HYX�JSMYB/>.?!XwJP�LMNxVHY?ºJ§HYF+J+R
Bp?�MYFIHY��JSR TWHN>.X e � MY>½e � Bp?�MY>!JL?V>�?G¸�HYF+J+R�yk>.?�MY>.x\H*Bp?ºMYU\Fvyz>�Xv{VR/FP�w{VREJ+?VFf� q UVBEy}UºXwJP�u@CFPFPX»R/Bp�fF
XwJ+�GB/?VO*MNUVF�{VHY>��VRpFPX FP�fFP?vXv>�HYF�yk>.Xv{VR/FP� [ B/?w��>�MYU½@¢FP?A@CF+@�>ST MYUVF q >�H}D ^ MYU7JS?wBpM�B�@z�V�VxVM�D�>fF+@ B/?T�J.ykM�RpF+J�D�MN>vJ+?uF+J�@¢B/Rp�§>.�VMQJSBp?7JS�VR/F�R�JSHNO.F ] J.@¢��Xv{VMN>.MNBEyP@ -

¡ UVF�{A>�Bp?�M}@�Bp?�MYUVF yz>.X~{VRpFP��{\REJS?\F q UVFPHNF±J XwJ+�GB/X©x\X�>ST & Fzs [ JSR/>.?VO�@¢>�XvF±yz>.?�MY>�xVH ^ yz>�Bp?AyzB�DGF+@
q BpMNUwJ�@¢MQJSMNBp>.?7JSHY�~{�>�Bp?�M�>+T&MNUVFK{VUAJ�@¢F ( X*s~JSHNF�MNUVF��PFIHY>f@	>ST�MNUVF�yz>�Xv{VRpFI��DGFPHNBp��JSMNBp�fF�s ³ [ � ^ - # F+J+H@¢x7y U!J�{�>�Bp?�M & Fks [ � ^ Rp>f>��V@�RpB/�fF�J§@YJ.D\DGRpF�>.H�MYU\F�MN>.{!>ST J�Xv>�xV?�M}JSB/?v{AJ�@Y@ * B/M�UAJ.@�J�X�JS��BpX�xVX
JSR/>.?VO~@¢>�XvF�DGB/HYF+ykMYBp>�?A@�B/?vMYU\F*yk>.Xv{VR/FP��{VR�JS?VF�J+?ADuJ*X~Bp?VB/X�xVX J+Rp>.?\O©>�MYUVFPH�D�BpHYF#yzMYB/>.?A@�* UVFP?AyzF
MYU\FvM q >w?AJSX~F+@hTW>.H*MNUVFwJ�@¢��Xv{VMY>�MYB�y�XvFIMYUV>�DºDGF+@NyzHYB/��F#D UVFIHYF	�+���
� ���	�	��� ��
"� ��� � � �-��� ����>.H ���
�

�



� ��� � � � ��� 
 ���-�'� �-��� � � -&¡ UVF�Xv>.x\?GMQJSBp?�{7J.@Y@±JS?AJ+Rp>�O.�§BE@&{AJSHNMYB�yzxVREJ+HYR/��JS{\MP�.TW>.H±J�{\HY>.{AFPHNRp��HN>.xVMNF+D
yz>�?GMN>.xVH±?V>.M±>.?VR/�©O�>fF+@�MYUVHN>.xVO�U!J �PFPHN>*>+T�s ³ �G�Vx\M�yzHN>f@Y@CF+@�MNUAJSM �IFPHY>�Bp?~MYUVF�XwJS?\?VFPH	>ST�J*UVB/O.U q JP�yzHN>f@Y@CBp?VO!JwXv>.xV?�M}J+Bp?!{AJ.@N@z� ���º@¢MQJSHNMYBp?\OLB/?ºJL��JSR/RpFP� [ >ST�R/> q &�Fzs ^ ��O.>�Bp?VOwxV{ºMYB/RpR&B/MKHYF#J.y}UVF+@hMNUVF
MY>�{u>+T	MYUVF�{AJ�@Y@k��MNUVFP?uO�>.B/?VOvD�> q ?!Bp?�MY>§J+?V>.MNUVFPH��.J+RpR/FP� -�� ?VRp��J�Xv>�xV?�M}JSB/?vO.> JSM q >.xVR�DLMNUVBp?V�~>STJL{7J.@Y@�J.@�JLRp> q {�>�Bp?�M�>.?5JwMYH}J+BpR TWHN>.X»>�?VFvUVB/RpR&MN>|JS?\>.MYU\FPHP��JS?AD:�f>�x�@CUV>.x\RED:?V>�M�MYUVB/?V�|RpB/�fF§J
O.> JSM q UVFP?½yz>.Xv{\xVMYB/?VO*B/?GMNFPO.HQJSRE@��

� ?AyzF§�f>.x�UAJP�fFvMNUVFvHNBpO.U�M�yz>.?�MY>�xVH ���	>.�\M}JSB/?VBp?\OuMYU\FvREJ+HYO.F ] J.@C�GXv{\MY>.MNBEyP@K>+T�MYUVFvB/?GMNFPO.HQJSR
[ ,�-p,I­ ^ ��F#yz>.XvF#@�JS?AJ+Rp>.O�>.xA@KMN>©MNUVF�HYF+J+R&yPJ�@¢F - � BpHQ@¢MP� q F�y UAJ+?VO.F�MYUVF�B/?GMNFPO.HQJSMYB/>.?!�.J+HYB�JS�VR/F TWHN>.X �
MY>~J*?VF q yz>.Xv{\RpFP����JSHNBEJ+�VRpF�¨§HYFPR�JSMYF#D�MN> �©��BEJ

� _ � �rª � ¨¬ ] " [ ,�op,I¶ ^
q UVFPHNF � � BE@�J �PFPHN>©>+T	s ³ [ � ^ J+?AD � BE@�J�x\?VBpXv>�D�xVREJ+HKyz>�Xv{VR/FP�©?�xVX§�AFPH - � F+yz>.?7D�� q F*FP��{AJ+?ADLMNUVFBp?�MYFIO.H}J+?ADv>ST [ ,�-p,P­ ^ Bp?�MY>�{�> q FPH}@�>+T ,+¥ ¬ ] Bp?~MYUVF�@NJSXvF�XwJS?V?\FPH�J�@ q F�DGB�DvBp?vMNUVFKHYF#JSR�yPJ�@¢F	$�MYUVB�@O.B/�fF+@�x7@

Z\[�]�^5_ � g [ � � ^Vi j�lIm�
 � n¬ ]
b
� � df¨ i�� a��Ya l � � m�
 �Cn � � µ�� , ª ����� � � � � ] � � � � � � [ ¨ ^  " [ ,�op,�
 ^

q UVFPHNF � ³ BE@KMNUVF�Bp?�MYFPO�H}J+MYBp>�?�yk>.?�MY>.x\H�B/?|MYUVF§¨u{\REJS?\F - � ³ J+R q JP�\@KyzHN>f@Y@CF+@�MNUVF�{A>.B/?GM�¨ _ � ���Vx\M
MYU\F§DGBpHNF+yzMYB/>.?w>ST±MNUAJSM�yzHN>f@Y@CBp?VO�DGFP{AFP?ADV@�>.? � $�MY>w@CBpXv{\RpB TW�§>.x\H*J+HYO�xVXvFP?�M}@k�VRpFPM�xA@Ky}UV>f>f@CF©MNUVF �MYU7JSM q >.xVR�DLXwJ+�fF � ³ M}J+?VO.FP?�M�MY>vMNUVF*HNF+JSR�J+�GB�@hJ+M�¨ _ � [ Xv>�HYF�@¢{AF+ykB · yPJ+RpR/�f�Vdf¨!JSRp>�?VO�� ³ @CUV>.xVR�D
�AF©HNF+JSR JS?AD:{A> @¢BpMNBp�fF q UVFI?�¨ _ � ^ - $ @ ] O.HN> q @�REJ+HYO.F � J+RpR&{A>�Bp?�M}@K>.?�MNUVF§yz>�?GMN>.xVH � ³ @NyPJSR/F§J.@¬ ] ��@C>wB T	B/MhB�@ MQJS?VO�FP?GM�MY>§MYUVF�HNF+JSR�JS��BE@�TW>.Hh·7?VBpMNF ] �ABp?!MYUVF ] ) , R/BpXvB/M � ³ @¢B/Xv{VR/�©�AF+yz>�XvF+@
MYU\FhHNF+JSRAJ+�GB�@ q BpMYU~@¢>�XvF�JS{\{�FI?ADVJSO�F+@�J+M�B/?G·A?VB/M¢� - � BpXvB/REJSH�MY>�MNUVFhHNF+JSR7yPJ.@CFf��yz>.?�MYHNBp�VxVMNBp>�?A@&>ST��fFIHY�REJ+HYO�F*¨~DG>©?\>.M�J ( F+yzM�MNUVF�J.@¢��Xv{VMN>.MNBEyhR�JSHYO�F ] �AFPU7J#��Bp>�H�>ST	MNUVF�Bp?�MYFPO�H}J+R [ ,�-p,�
 ^ $AUVFP?7yzF

ZV[�]�^10 � g [ � � ^Vi j�lIm�
 �Yn¬ ] 2 �b� � df¨ i � a � a l � � m�
 � n � � µ�� , ª ��� � � � � � ]�� � � ��� � [ ¨ ^  
_ 	 ­65] FP��{ � ] s [ � � ^ � µ � g [ � � ^¦ + � � s ³�³ [ � � ^ µ [ , ª ¤ [ ,S¥ ]�^N^ " [ ,�op,�� ^

Bp?tyz>.Xv{\RpFPMNFvJ+?AJSR/>.O.�5MN>|MYUVFwHYF#JSR�TW>�HYX§xVREJ [ ,�-�= ^ - [ ¡ UVFwOfJSx7@Y@¢B�JS?²Bp?�MYFPO�H}JSR±>.?5MYU\F�·7H}@¢M�R/Bp?VF~>ST





MYU\BE@*TW>.HYX§xVR�JuBE@§JSR q JP�V@§yz>.?��fFPHNO.FP?�M��AF+yPJSx7@¢F|MYU\F q JP� q F½y U\>f@¢F � J.@Y@CxVHYF#@©MYUAJ+M � � s ³�³ [ � � ^ U7J.@?VFPO JSMNBp�fF�HYF#JSRV{AJ+HYM q UVFP?VFP�fFIH MNUVFKyk>.?�MY>.x\H �~Bp?§MYUVF ��{VREJ+?VF�yzHN>f@Y@CF+@�MNUVF � � {A>.Bp?�M	RpB/�fF�JKXv>.x\?GMQJSBp?UVB/O.U q JP��J+?AD*?V>.M	R/Bp�fF±JhXv>�xV?GMQJSB/?*O.> JSM±MYH}J+BpR ^ - # >.MNF�MYUAJ+M&MYU\F � {AJ+H}JSX~FPMYFPH�Bp?�MNUVF�TW>.HNX©x\REJ [ ,�-p,�� ^F+@N@¢FP?�MYB�JSRpR/�wyPJ+?AyzFPR�@ B/M}@¢FIR T	>�xVMP��FI�VyzFI{VM�MYUAJ+MKBpM�UVFPR/{A@KDGFIMYFPHNXvBp?VF�MYUVF @¢BpO�?|>ST±MYU\F�yz>�Xv{VRpFI�w@ �fxAJSHNF
HY>f>�M ¦ + � � s ³�³ [ � � ^ * BpM}@�HNF+JSR�{7JSHYM�@¢U\>.xVR�DL�AF�{�> @¢B/MYBp�fF -

$ RpMNUV>.x\O.U�TW>.HNX©xVR�� [ ,.- = ^ J+?AD [ ,.-/,�� ^ DGB)( FPH��fFPHY�ºRpB/MYMYR/Ff��MYUVFIHYFvB�@�>.?\FLB/Xv{A>.HNM}JS?�M�DGB)( FPHNFP?AyzF
�AFPM q FPFI?LR�JSHNO.F ] J�@¢��Xv{VMY>�MYB�yP@�>+T	HYF+J+R�JS?AD!yz>.X~{VRpFP�§Bp?�MYFIO.H}J+RE@ Z\[�]�^ -	¡ UVF�J�@¢��Xv{VMN>.MYB�yP@�>+T±J�HYF+J+R
Bp?�MYFIO.H}J+R [ ,.-p, ^ BE@�JSR q JP�V@�DG>�XvBp?7JSMYF#D ���:MNUVFwO.R/>.�AJ+R�XwJS��BpX�xVX >ST�s [ e ^������	�
���
�	�������������������	�	���

�������
� � q U\BEy}U|yPJ+?:�AF�FPB/MYUVFPH�MYU\F��VBpO�O.F+@CM�R/>�yPJSR�XwJS��BpX§xVX e � @¢MNHYBEykMYRp� q B/MYUVB/?uMYU\F�H}JS?\O.Ff��>.H�>�?VF>ST MYUVF�FI?ADu{A>.Bp?�M}@K>+T�MNUAJSM�HQJS?VO�F [ Bp? q UVB�y U½yPJ.@CF©F�� - [ ,.- = ^ DG>fF+@K?V>�M�JS{V{VR/� ^ -�� >�yIJSR	XwJS��BpX�J*>ST
s [ e ^�� ����!���"�� MNUVF*B/?GMNFPO.HQJSMYB/>.?!H}JS?\O.F�>ST [ ,.-/, ^ ?\FP�fFPH�{VR�J#��JS?��LHN>.R/F*Bp?!MYUVF J.@C�GXv{\MY>.MNBEyKFP��{AJS?7@¢Bp>�?
FP�fFP?~B T�MYUVFP��JSHYF��VB/O.O�FPH�MYUAJ+?|J+?G�vX�JS��BpX§xVX q B/MYUVB/?vMYUVF�HQJS?VO�F -

� >.HKMNUVF§yz>.X~{VRpFP�§Bp?�MYFIO.H}J+RE@ [ ,.-/,P­ ^ ��DGFPMNFPHYX~Bp?VB/?VO q UVBEy}Uu>+T±MYUVF§@NJ.DVDGR/F�{A>.Bp?�M}@�>ST	s [ � ^ B/?uMNUVFyz>�Xv{VRpFI�|{VREJ+?VF!DG>.XvB/?AJSMNF+@�MNUVFwBp?�MYFPO�H}J+R$#®@�J.@C�GXv{\MY>.MNBEyP@*B�@*?V>.M§@C>�@CMYHQJSBpO�UGMCTW>.H q JSHQD -
% B/�fFP?�MNUVF
TWHYFIF+DG>.X MY>¼DGFzTW>.HNX MYU\FLB/?GMNFPO.HQJSMNBp>.?²yz>�?GMN>.xVH�����>�?VF|yPJ+?V?V>�Mv@CBpXv{VR/�º@YJP�5MYUAJ+M§J:@NJ.DVD�RpFu{A>�Bp?�M
� � BE@'& q B/MYUVB/?:MNUVF�Bp?�MYFIO.H}J+MYB/>.?ºH}JS?\O.F)( q UVBpR/F§JS?V>�MYUVFPH�@NJ.DVDGR/F©{A>�Bp?�M�B�@'&Y>.x\M}@¢B�DGFvMNUVF�Bp?�MYFPO�H}J+MYBp>�?
H}J+?VO.F*(�@¢B/?AyzF � yPJS? JSR q JP�V@��AFºDGFzTW>.HNXvF+D:MN>5yzHN>f@Y@§JS?��5{A>.Bp?�M q FuR/Bp�fF -,+ @CxAJSR/Rp�f�	MYUVF!O.FP?\FPH}J+R
DGB/HYF+yzMNBp>�?�>ST�MNUVFv>�HYBpO�Bp?AJ+R�yz>.?�MY>�xVH~JS?AD�MYU\FL{\UAJ.@CF+@�>+TKs ³�³ J+M§@YJ�DVDGRpF!{A>.Bp?�M}@ q U\BEy}U5yz>.?�MYHN>.R�MNUVFDGB/HYF+yzMNBp>�?A@&Bp? q UVBEy}U©MNUV>f@CF�@YJ.D\DGRpF�{A>.Bp?�M}@±@¢UV>�xVREDv�AFKMNH}JP�fFPH}@CF+D*O.B/�fFK@Cx�-�yzBpFP?�M±yzRpx\F+@&MY>�D�FPMYFPHNXvBp?\F
q UVB�y U!@YJ�DVDGR/F�{�>�Bp?�MhB�@hD�>.XvB/?AJS?�M�JS?ADwUV> q MY>~DGFzTW>.HNX MYUVF yz>.?�MY>�xVHhMN>vO.>~MYUVHN>.xVO�U|BpM - > > q FP�fFPHI�@¢x7y UwD�FPMYFPHNXvBp?7JSMYB/>.?�BE@�@C>.XvF q UAJSM	>ST�J��VREJ�y �§J+HYM±��F#@¢M�FI�G{VR�JSB/?VF+D�>.?w@C{�F#yzB · y�FP�VJ+Xv{VR/F+@4$+>.?VF @¢xAy}UFP�\JSXv{\RpF+* MNUVFºJ.@C�GX~{VMY>�MYBEyv�AFPUAJP��Bp>�Hv>ST $ B/HY�:TWxV?7yzMYB/>.?A@ * @¢UAJ+RpR���FºD�BE@YykxA@Y@CF+D�Bp?²MYUVF|?VFI�GM
y}UAJS{VMNFPH -

.



�����������
	���
���������
��

­G-/, 9���� ;������ �!��"��#��<
$ BpHN��TWx\?AyzMYB/>.?A@%$'� JS?AD'& � JSHYF�@C>.Rpx\MYBp>�?A@�>ST�MYUVF�RpB/?VF+J+H�DGB)( FPHNFP?GMNBEJ+R�F��fxAJSMNBp>�?

( ³�³ [ � ^ + � (�[ � ^5_ � " [ ­�op, ^

q UVB�y U�B�@�J�@NyPJSR/Fz¸�B/?G��J+HYBEJ+?GM�TW>.HYX >+T�MNUVF���y UVHN>�DGBp?\O.FPH	F��fxAJSMNBp>�?�TW>�H�J-�fxAJS?�MYx\X {AJSHNMYBEykRpF�@CxV�*)YF+yzM	MN>
J§yz>.?A@CM}J+?GM�TW>.HQyzFf� �,+���+ �VR/Bp?VF+J+H�{A>.MYFI?GMNBEJSR -	¡ UVF*HNFPREJ+MYB/>.?w�AFPM q FPFP? �§JS?ADwMYUVF�{AJ+HYMNBEyzR/F #®@±yz>f>.HQDGBp?AJ+MYF
eLB�@ � _ -. ­0/'1�¥023 � µ [ e + e � ^ � q UVFIHYF�e � BE@�MNUVF�yzREJ�@Y@¢B�yPJSR�MNxVHY?\Bp?VO�{A>.B/?GM -

� >.H�4�F+@N@¢FPR�TWxV?7yzMYB/>.?A@�FP��{AFPHYMQ@�MYUVF�F+J�@¢B/F+@¢M q J#�~MY>§@¢>�Rp�fF�MYU\F�F���xAJ+MYB/>.? [ ­�-p, ^ BE@�MN>§@¢xV�7@¢MYB/MYxVMNF
� _ �65� ¨ � � � " (*[ � ^�_ ¨ � � �87 [ ¨ ^ o [ ­�o®­ ^( ?wMYFPHNXw@�>+T 7 [ ¨ ^ F���xAJ+MYB/>.? [ ­�-p, ^ �AF+yk>.XvF+@

7 ³�³ [ ¨ ^ ª �� 7 ³ [ ¨ ^ ª � , + �9 � a � 7 [ ¨ ^ $ [ ­�o®¶ ^

MYU\BE@�B�@KMYUVF:4�F#@Y@¢FIR�F���xAJ+MYB/>.?�>+T�MYUVFv>�H}DGFIH ,<;#¶ �	@C> 7 [ ¨ ^ BE@�JuRpB/?VF+JSH�yz>�X©�\Bp?AJ+MYBp>�?|>ST�MNUVF:4�F+@N@¢FPR
TWxV?AykMYBp>�?A@ 7 2 � � � [ ¨ ^ J+?AD 7 � � � � [ ¨ ^ -> > q FP�fFIHP� B/M*B�@*Xv>.HNF©B/?A@¢MNHYxAyzMNBp�fF§MY>¼@¢>�Rp�fFvMNUVFvF��fxAJSMNBp>�? [ ­G-/, ^ Bp?²J|DGB ( FPHYFP?�M q JP� - � FPM�x7@
{AFPH¢TW>�HYX J � JS{VR�J.yzFk¸�R/Bp�fFuMNH}J+?A@¹TW>�HYX JS?7D�Rp>f>.��TW>�HwJ5@¢>�RpxVMNBp>.? (�[ � ^ Bp?²MYUVFuTW>�HYX >+T J yk>.?�MY>.x\H
Bp?�MYFIO.H}J+R

(�[ � ^²_ b
�
d0= i?> 
0@�[ = ^ $ [ ­�o�
 ^

UVFPHNF �vB�@&@¢>�XvF �S¸�B/?ADGFP{AFP?7DGFP?�M	yz>.?�MY>�xVH&B/?©MNUVF�yz>.X~{VRpFP�A= {VR�JS?VF�JS?7D @�[ = ^ BE@&J+?vJ+?AJSR/�GMNBEy�TWxV?AykMYBp>�?
>ST�=�MNUAJSM�D�>fF+@�?\>.M�UAJP�fF±JS?���@¢B/?VO.x\REJSHNBpMNBpF+@A>.?�MYUVF±yz>�?GMN>.xVH � -CB BpMNU�MNUVF+@CF�J�@Y@CxVXv{VMNBp>.?7@z�PMYU\F�@CF+yz>�?AD

D



DGFPHNBp��JSMNBp�fF ( ³�³ [ � ^ B�@�HYFPR�JSMNF+D©MY> = � @�[ = ^ �GB�J
( ³�³ [ � ^�_ b

�
d0= i?> 
 = � @�[ = ^ o [ ­�o�� ^

� ?wMYUVF�>.MNUVFPH�UAJS?7D�� � (�[ � ^ BE@�HNFPREJ+MYF+DvMN>�MYUVFK·AHQ@¢M�DGFPHYB/��JSMYB/�fFh>+T @�[ = ^ ��BEJ
� (�[ � ^�_ � i > 
 @�[ = ^���� � + b

�
d0= i >�
 @ ³ [ = ^ [ ­�o®´ ^

[ MN>u{VHN>+�fF [ ­G-®´ ^ �	@CxV�A@¢MNBpMNxVMYF � i > 
 _���i > 
 ¥ � =�JS?AD:B/?GMNFPO.HQJSMNF©���:{7JSHYMQ@ ^ -u¡ UVFIHYFzTW>�HYFf��Bp?ºMYFPHNXw@K>ST
@�[ = ^ �VMYUVF�@¢F#yz>.?ADv>�H}DGFPH�F�� - [ ­G-p, ^ BE@�F��fxVB/�.J+RpFP?�M�MN>§J ·7H}@¢M�>.HQDGFPH�F��fxAJ+MYBp>�?

= � @�[ = ^ ª @	³ [ = ^�_ � " [ ­�o 
�^
{VR/xA@�J��A>�xV?ADVJ+HY�!yz>.?7DGBpMNBp>.?

i >�
 @�[ = ^�_ � >.?uMNUVF��A>.xV?AD\JSHY�w>+T	MYUVF�yz>�?GMN>.xVH � o [ ­�o�< ^
¡ UVF�O.FI?VFPH}J+R�@¢>�RpxVMNBp>.?!>ST�MYUVF�F��fxAJ+MYBp>�? [ ­G- 
�^ BE@

@�[ = ^�_ 9 FI�G{ � + = � ¥+¶ � " [ ­�o�= ^
q UVFPHNF 9 BE@�J|yk>.?A@CM}JS?�M�$±MYUVFPHNFzTW>.HNFf� q FwUAJP�fFw@C>.R/�fF+D:MYU\F $ BpHY�ºF��fxAJSMNBp>�? [ ­G-/, ^ Bp?5MNFPHYXw@K>+TKMNUVF
yz>�?GMN>.xVH�B/?GMNFPO.HQJSR

(�[ � ^5_ 9 b� d0=�FP��{ � = � + �� = � � o [ ­�op,I� ^

�f>�T�J+H ( UAJP�fFP? # M�@C{AF+yzB ·7F+D�MNUVF�Bp?�MYFPO�H}JSMNBp>�?vyz>�?GMN>.xVH � - �fB/?AyzF�MYUVF�Bp?�MYFIO.H}J+?AD�>ST�F�� - [ ­�-p,I� ^ U7J.@
?V>§@CBp?VO�xVREJ+HYBpMNBpF+@&TW>.H�J+?G�©·7?VBpMNF�=k�G>.?\Rp�vMNUVFKFP?ADv{A>.B/?GMQ@�>ST�MYUVF�yz>�?GMN>.xVH q >.xVR�DwJ ( F+yzM�MNUVFKBp?�MYFIO.H}J+R!$Bp?�{AJSHNMYB�yzxVREJ+HP�fJ+?G� yzRp> @¢F+D � q >.x\RED*RpF#J.D�MN>KMYU\F�MYHYB/�GB�JSR�@C>.Rpx\MYBp>�? (�[ � ^	� �G-�� ?�MNUVF�>�MYUVFPH�UAJS?AD �GJ+?
>.{AFP? � q BpMYUv·A?\BpMYF�FP?7DL{A>.B/?GMQ@ q >.xVR�DL��Bp>.R�JSMNF�MNUVF��A>.xV?AD\JSHY�½yz>.?7DGBpMNBp>.? [ ­�-�< ^ - > FP?AyzFf���A>.MYU|FI?AD






{A>.B/?GMQ@�>ST�MNUVF�yz>.?�MY>�xVH �wX§xA@¢M���F�JSM±MYUVF yz>.Xv{\RpFP� , ��JS?AD§MYUVF�D�BpHYF#yzMYB/>.?A@ B/? q U\BEy}U©MNUVFhM q >*FP?AD\@>ST MYUVF~yz>�?GMN>.xVH�JS{\{VHY> J.y}U�MYUVF , q >.xVR�D:yk>.Xv{VR/FPMYFIRp�wDGFIMYFPHNXvBp?VF�MNUVF©B/?GMNFPO.HQJSR [ ­G-/,P� ^ [ MNUVF�REJ+MYMYFIHTW>.R/Rp> q @ TWHN>.X MNUVF�REJ�y �w>+T�·7?VBpMNF§@¢Bp?\O.xVR�JSHYB/MYB/F+@ >+T±MYUVF�B/?GMNFPO.HQJS?AD ^ -*¡ U\>f@¢F~DGB/HYF+yzMNBp>�?A@ >+T JS{V{VHN>fJ�y U
JSHNFKyk>.?�MYHY>�RpR/F+D�����M q >�yz>�?A@¢B�DGFPHQJSMYB/>.?A@ � � BpHQ@¢MI�.>.?VF�@¢U\>.xVR�D©J+{V{VHY> J.y}U©MNUVF�Bp?G·A?\BpMC��JSRp>�?VO�D�BpHYF#yzMYB/>.?A@Bp? q UVB�y U~MYUVFKB/?GMNFPO.HQJS?ADwDGF#yzHYF+J�@¢F+@�HQJSMNUVFPH�MNUAJS?!Bp?AykHYF+J�@¢F+@�$�TW>.H�MNUVF�{VHY>��VRpFIX J+M�UAJS?AD �VMYUVB�@�JSRpR/> q @JS?\O.RpF#@ >+T�J+{V{VHY> J.y}U©�AFPM q FPFP? + 5 ¥+´ JS?7D ª 5 ¥+´ �f��FIM q FPFP? ª 5 ¥#­ JS?AD ª �65 ¥+´ ��JS?AD��AFPM q FPFP? + �65 ¥#´JS?7D + 5 ¥#­ �VMNUAJSM�B�@z� q BpMNUVBp?wMNUVHYFPF q UVBpMNF*@CF+yzMN>.H}@�>�?uMNUVFKTW>.RpR/> q Bp?VO§DGB�JSO�H}JSX �

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

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

� � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� ��f��f�f��f�f�f��f�f�.�f��f�f�f�f�f��f�f�.�f�f��f�f�f�f�f�f�f��f�f�.�f�f�f�f��f�f�f�f�f�f�f�f��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.�

�f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f�.��f�f�.�f�f�f�f�f��f�f�f�f�f�f�f�f��f�f�.�f�f�f�f��f�f�f�f�f�f�f��f�f�.�f�f��f�f�f�f�f��f�f�.�f��f�f�f��f�f��f���
���
���
���
�

���
���
���
��

���
���
���
�

���
���
���

���
���
��

���
���
���

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

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

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

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

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

� �
� �

[ ­�op,�, ^

¡ UVF @¢F+yz>�?ADuyk>.?A@CBEDGFPHQJSMNBp>.?wB�@ MNUAJSM�JSR/R�JS{V{VHN>fJ�y UVF#@ q B/MYUVB/?LMNUVF�@NJSXvF @¢F+yzMN>.H�JSHNF*F��fxVBp��J+RpFP?�M�$\yz>.?G¸@¢F���xVFI?GMNRp�f�fMYU\FKM q >*FI?ADV@�>+T&MNUVF�yz>�?GMN>.xVH�X§xA@CM��AFPR/>.?VO�MN>§DGB)( FPHNFP?�M�@CF+yzMN>.H}@ -	¡ UVF+@CF�M q >�yz>�?A@¢B�DGFPH¢¸JSMNBp>�?A@�O.B/�fFKxA@�J�y}UV>.B�yzFK>ST�MYU\HYFPF�yk>.?�MY>.x\H}@ * � � � � � J+?AD � � >.?v·AO.x\HYF [ ­�-p,., ^ * yz>.HNHYF+@C{A>.?ADGB/?VO
MY>|MNUVHYFIFvDGB ( FPHYFP?�M�@C>.R/xVMYB/>.?A@ ( � [ � ^ � ( � [ � ^ JS?AD ( � [ � ^ >+TKMNUVF $ B/HY�|F��fxAJSMNBp>�? [ ­�-p, ^ - �fBp?AykF©MNUVF
yz>�X©�VB/?VF+D|yz>�?GMN>.xVH � � ª � � ª � � BE@�@¢UVHNBp?V��JS�\RpFf��BpM�TW>�RpR/> q @KMNUAJSM ( � [ � ^ ª ( � [ � ^ ª ( � [ � ^ � � �
@¢>|>�?VRp�¼M q >|>ST�MYUVF�@¢>.R/xVMYB/>.?A@§JSHNFvBp?7DGFP{AFP?ADGFI?GM -:¡ U\F $ BpHY�|TWxV?AykMYBp>�?A@ $'�&JS?7D & �	JSHNFwMYUVFvM q >Bp?7DGFP{AFP?ADGFI?GM @¢>.R/xVMYB/>.?A@

$'� [ � ^²_ � 9 b� - d0=±FP�G{ � = � + �� = � � "
& � [ � ^²_ 9 b

� a � � c d0=�FP��{ � = � + �� = � � [ ­�op,I­ ^

MYU7JSM�JSHYF�HYF+J+R�TW>�HhHNF+JSR � - [ ¡ UVF�Bp?�MYFPO�H}JSR�>+�fFPH � � + � � BE@�MYU\F*Bp?�MYFIO.H}J+R�>+�fFPH � � �V{VR/xA@ MNUVF*B/?GMNFPO.HQJSR>+�fFPH + � � ��MYUVF|R�JSMNMYFPH��AFPB/?VO � � MNH}JP�fFPHQ@¢F+D�Bp?²MYUVFºD�BpHYF#yzMYB/>.?5>.{V{A> @¢BpMNF|MY>�MNUVF|J+HYHN> q >�?�·AO.xVHNF
[ ­�-p,�, ^ - ^

�



­G- ­�� ;��%�� �� �C��" ��;
� >.H�MNUVFK{Vx\HY{A>f@CF�>+T&X�JSM}y}UVB/?VO B�� 4 @C>.R/xVMYB/>.?A@	>.?wM q >�@CBEDGF#@�>ST J*ykREJ.@N@¢B�yPJSR MYxVHN?VBp?VO�{A>.Bp?�M q F?VFPF#DLMY>§��?V> q MYUVF J.@C�GXv{\MY>.MNBEyK�AFPUAJP��Bp>.HQ@ >+T	MYU\F $ B/HY�©TWxV?7yzMYB/>.?A@�TW>.H�REJ+HYO.F�HYF+J+R �V�A�A>.MNU|{�> @¢B/MYBp�fF

JS?7DL?VFPO JSMNBp�fF -	¡ UVF�F+J.@CBpF+@CM q JP�vMN>©>��VM}J+Bp?uMNUVBE@�B/?GTW>.HNXwJSMNBp>�?LB�@�MY>§xA@¢F�MNUVF�@NJ.DVDGR/F�{�>�Bp?�MhX~FPMYUV>�DDGF+@NyzHYB/�AF+D�B/?©MNUVF�{VHYFP��Bp>�xA@	y U7JS{VMNFPH -%$ RpMNUV>.xVO�U©MNUVF�Bp?�MYFPO�H}JSR�@&Bp?§F�� - [ ­G-/,P­ ^ DG>�?V>�M�UAJP�fF�MYUVF�FP�\J.yzM
TW>.HNX [ ,.-/,P­ ^ ��y U7JS?VO�Bp?VO�MNUVFuB/?GMNFPO.HQJSMNBp>.?²��JSHYB�JS�VR/FLTWHN>.X =�MY>�� � = ¥�¦ � � � �VHYB/?VOf@§MYUVFPX MN>:MNUVF
DGF+@CBpHNF+D©TW>.HYX �

$'� [ � ^²_ � 9 � � � � � � b� - d	�wFP��{�� � � � � � � [ 

 
 
 � + �� � � ^ � "
& � [ � ^²_ 9 � � � � � � b

� a � � c d	�LFI�G{�� � � � � � � [ 

 
 
 � + �� � � ^�� [ ­�op,I¶ ^

[ MNUVF�yz>.?�MY>�xVH}@ � ��� � � � J+HYF�F+@N@¢FP?�MYB�JSRpR/�v@NyPJSR/F�Bp?��.J+HYB�JS?�M�JS?ADuUVFI?AyzF�yPJ+?u�AF*x7@¢F+D q BpMYU\>.xVM�y U7JS?VO�F�B/?�A>.MNU'=�J+?AD
�v{VR�JS?VF#@ ^ -
� >.Hv{A>f@CBpMNBp�fF �V� q FuUAJP�fFLs [ � ^u_ � + � � ¥#¶ q UVBEy}U�U7J.@w@YJ�DVDGRpF|{A>�Bp?�M}@vJ+M�� _ . ,�-¯¡ UVF

{A>f@CBpMYB/�fF§@YJ�DVDGRpF§{A>.B/?GM�JSM�� _ ª , U7J.@*JvUVB/O.UVFIH���J+RpxVF�>+T�s [ � ^ MNUAJS?ºMYU\F©?VFIOfJSMNBp�fF§@NJ.DVDGR/F©{A>�Bp?�M[ s [ � _ ª , ^�_ ª �� q UVB/RpF�s [ � _ ª , ^*_ ª �� ^ �&@¢>!BpM�@¢FIFPXw@hMN>u�AFwDG>�XvBp?AJ+?GM -w¡ UVBE@�DG>�XvBp?7JS?AyzFUV> q FI�fFPH q >.xVR�D >.?\Rp� q >.HY�ºTW>.H~yz>.?�MY>�xVH}@�MYUAJ+M©MNH}JP�fFPHQ@¢FwMYUAJ+M�{A>.Bp?�M§Bp?5MYUVFwXv>�xV?�M}JSB/?G¸�{AJ.@N@¹¸�RpBp�fFT�J.@CUVBp>�? $�O�Bp�fFP?:s ³�³ [ � _ ª , ^§_ + ­ �	MYUVB�@*XvF+JS?7@ q BpMNUVBp? 5 ¥�
 >ST MYUVFvU\>.HYB �P>.?�M}J+R�JS��BE@ - $ ��x\BEy}�
Rp>f>��|J+M ·AO�xVHYF [ ­�-p,., ^ @¢U\> q @�MYUAJ+M�yz>.?�MY>�xVH�DGFzTW>.HNXwJSMNBp>�?LMNUAJSM q >.x\REDLX�JS�fF �ºMYHQJP�fFPH}@CF�MNUVF*{A>�Bp?�M
� _ ª , UV>.HNB �P>�?GMQJSR/Rp�wBE@�JS?ºF+J.@C�wMYUVB/?VOvMY>!DG>§TW>.H � _ � � >.H � _ + � � [ � _ ª , Bp?!�A>.MYU¼yPJ�@¢F+@ ^�VxVM�BE@�JL�fFIHY�|xV?V?7JSMYx\H}JSR±MYUVB/?VOuMN>|DG>!MY>!MYUVF�� � yk>.?�MY>.x\H -'> FP?AyzF � J�@ � ) ª , ��MYUVF ����� �����	� � �
$'������� � �"� �����	� & ���AFPU7J#�fF#@�RpBp�fF

& � [ � ^�_ ­ µ ¬ ­65 9 � � � �¬ ­ � � � � i a- 
 -�� a � , ª ¤ [ � � � � � ^ � _ ­ ¬ 5 9� � � � i a- 
 -�� a � , ª ¤ [ � � � � � ^ � [ ­�op,�
 ^
[ MNUVF�T�J.ykMY>.H	>+T ­ B�@&DGxVF�MY>KM q >�yz>.?�MY>�xVH}@ � � J+?AD + � � yz>.?�MYHNBp�Vx\MYBp?\OKMY> & � ^ � q UVBpR/F�MYU\F�J.@¢��Xv{VMN>.MNBEyP@>ST MNUVF�� �����	� � �#$'��� ��� � �"� �����	� $'�.BE@&yz>�?GMNHY>�RpRpF#D�����MNUVF�>�MYUVFIH	@YJ�DVDGRpF�{A>�Bp?�M�� _ + ,.-%$ M�MYU7JSM	@NJ.DVDGR/F{A>.B/?GM s ³�³ [ � _ + , ^&_ ª ­ ��@¢> q F q JS?�M&MNUVF�yz>.?�MY>�xVH&MN>�MNH}JP�fFPHQ@¢F	BpM&B/?§JKDGB/HYF+yzMNBp>�? q BpMNUVBp? 5 ¥�
 >ST MNUVF

¾��



�fFPHNMYBEyIJSR JS��BE@ - % B/�fFP?wMYUVF�O�FP?VFPHQJSR�DG> q ? q JSHQDwDGBpHNF+yzMYB/>.?v>+T	MYU\F � � yz>�?GMN>.xVHI�VMYUVB�@�@¢xVO�O.F+@CM}@ � _ + �

TW>.H�MYU\F*D�FzTW>.HNXvF+D§yz>.?�MY>�xVHhMNUAJSM�ykHY>f@N@¢F+@ � _ + , �A@¢>§MYU\F�HNFPO.x\REJSH $ B/HY��TWxV?AyzMNBp>.?wR/>f>.�\@ R/Bp�fF
$'� [ � ^�_ ¬ ­65 � 9 � � � �� ¬ ­ � � � � i�� a- 
 -�� a � , ª ¤ [ � � � � � ^�� _ ¬ 5 9� � � � i�� a - 
 -�� a � , ª ¤ [ � � � � � ^ � [ ­�op,�� ^

TW>.H�REJ+HYO�F�{A> @¢BpMNBp�fF � -
� >.H&?VFIOfJSMNBp�fF �V�Ss [ � ^&_ + � + � � ¥+¶ J+?AD*MYUVF @YJ�DVDGRpF�{A>�Bp?�M}@&J+HYF�J+M�� _ . � - 4�>�MYU�@NJ.DVD�RpF�{A>.B/?GMQ@

UAJP�fF�MYUVF�@NJSXvF'&�F s [ � ^ ��?AJSXvFIRp� �IFPHY>\�G@C> q F�FP��{�F#yzM�MNUVFhM q >*{A>.B/?GMQ@�MY>��AF�yk>S¸¹DG>.XvB/?AJS?�M&TW>.H±��>�MYU
$'��JS?AD�& � -�¡ UVF§@CF+yz>�?AD:D�FPHYB/�.J+MYB/�fF�s ³�³ [ � _ . �¢^h_ � ­ � ��@C>LMNUVF�Xv>�xV?GMQJSB/?G¸�{7JSMYU�¸�R/Bp�fF�D�BpHYF#yzMYB/>.?A@
JSHNF # B MY> � ° >.H/� ° MY> # B JSM � _ ª � J+?AD � B MY> # ° >.H # ° MY>'� B JSM � _ + � - $ OfJ+Bp?�� q FxA@CF�MNUVF�O.FP?\FPH}J+R�DGBpHNF+yzMYB/>.?v>+T&MNUVF�yz>.?�MY>�xVH}@�>�?uMNUVF�DGBEJ+O.H}J+X [ ­�-p,�, ^ MY>§DGF+ykBEDGFKMNUAJSM�MYU\F*D�FzTW>.HNXvF+D
� � @CUV>.x\REDLMNH}JP�fFPHQ@¢F�MYUVF�xV{V{AFPH�@NJ.DVD�RpF*{A>�Bp?�M [ � _ ª �C^ B/?uMYU\F # B MY> � ° DGBpHNF+yzMYB/>.? [ � _ i � � 5 � � ^
JS?7D©MYUVF�Rp> q FPH±@YJ.D\DGRpF�{A>.Bp?�M [ � _ + �C^ TWHN>.X # ° MY> � B [ � _ i � � � 5 � � ^ - > FP?AykFf�.xA@CBp?VO�MYUVF�O.FP?\FPH}J+R
J.@C�GX~{VMY>�MYBEy�TW>.HYX§xVR�J [ ,�-p,�� ^ � q F�>.�VMQJSBp?
$'� [ � ^²_ ¬ ­ 5 � 9 � � � � � �¦ ­ � � � � � � � i�� � 5 � � i�� a- 5 
 
 
 -�� a ª i�� � � 5 � � i 2 a- 5 
 
 
 -�� a ª ¤ [ � � � � � � � ^�� [ ­�op,I´ ^

_ ­ ¬ 5 9� � � � � � � yk>f@ � + � � ª �� � � � � � � � ª ¤ [ � � � � � � ^ �
TW>.H�MYUVF J.@¢��Xv{VMN>.MNBEyK�AFPUAJP�GB/>.HK>+T±MYUVF�HYFPO�xVREJ+H $ BpHN�©TWxV?AykMYBp>�?ºJSM�REJ+HYO.F�?\FPOfJ+MYBp�fF � -K¡ UVF�BpHNHYFPO�xVREJ+H
$ B/HY�KTWxV?AyzMNBp>�?§yPJS?��AF�@¢MYx7DGBpF+D*B/?*MNUVF�@YJ+XvF q J#� � ( M&B�@�{\REJSB/?�MY>�@¢FIF�MYUAJ+M&MYUVF�D�FzTW>.HNXvF+D � � yk>.?�MY>.x\H
@¢U\>.xVR�DLMYHQJP�fFPH}@CF�>�?VRp�wMNUVF�� _ + � @NJ.DVDGR/F*{A>.B/?GM�Bp?!MYUVF8� B MY> # ° DGBpHNF+yzMNBp>.? [ � _ i 2 � 5 � � ^ q U\BpRpFMYU\FKDGFkTW>.HYX~F+D + � � yz>�?GMN>.xVH±@CUV>.xVR�D©MYHQJP�fFPH}@CF�>.?VR/��MYUVF � _ ª � @YJ�DVDGRpF�{�>�Bp?�M	Bp?�MYU\FKDGB/HYF+ykMYBp>�? # B
MY> � ° [ � _�i � � 5 � � ^ -	¡ UVFPHNFzTW>.HNFf�GTW>.H�R�JSHNO.F�?VFPO JSMYB/�fF �V�
& � [ � ^�_ ¬ ­ 5 9 � � � � � �¦ ­ � � � � � � � i � � 5 � � i � a- 5 
 
 
 -�� a ª i 2 � 5 � � i 2 a- 5 
 
 
 -�� a ª ¤ [ � � � � � � � ^ � [ ­�op, 
.^

_ ­ ¬ 5 9� � � � � � � yz>f@ � ª � � ª �� � � � � � � � ª ¤ [ � � � � � � ^ � o
¾k¾



���������	��

������������������������
������������	��� ��! >ST�MYUVF $ B/HY�*TWxV?AykMYBp>�? #®@	J�@¢��Xv{VMY>�MYB�y���FIUAJP�GB/>.H q FPHNFKD�BE@¹¸yzxA@N@¢F+D|Bp?ºykREJ.@N@ -8> FPHYF�BE@hMNUVFv@CxVXvXwJ+HY� �h=	>.?7@¢BED�FPH�JLykREJ.@N@¢B�yPJSR�MYxVHN?VBp?\OL{A>�Bp?�M * " [ e ^$#&% TW>�H
e # e � �VxVM$" [ e ^(')% TW>�H�e ' e � - ( T�MYU\F*{A>.MNFP?GMNBEJ+R�" [ e ^ J+RpRp> q @�TW>.H�MYUVF B�� 4£JS{V{VHN>+�GB/XwJSMNBp>.?
MY>§�AF�xA@¢F#DL�A>.MNU|>.?|MYU\F*ykREJ.@N@¢B�yPJSR/Rp�wJ+RpRp> q F+Dw@¢BED�F�e # e � JS?ADw>.?|MNUVF�yzR�J.@N@¢BEyIJSRpR/��TW>�HY�VB�DVDGFP?½@¢B�DGFe ' e � J+?ADuBE@K@Cx�-�yzBpFP?�MYR/�w@¢X~>f>.MYU|?\F+JSH�e � � MYUVFP?|MNUVF B�� 4�@¢>�RpxVMNBp>�?:>�?|MYUVF�M q >�@¢BED�F+@h>ST±MNUVFMYx\HY?VB/?VO�{A>.Bp?�M�@¢UV>�xVREDw��F�XwJ+M}y}UVF+D§J.@�TW>.R/Rp> q @ � ¡ UVF @¢>�RpxVMNBp>.?wMNUAJSM�Rp>f>��V@�RpB/�fF

( � [ e ^ 0 9¦ * [ e ^ FI�G{
� + `b

`�� dfe ³ * [ e ³E^ � [ ­�op,�< ^
>.?!MYUVF�yzR�J.@N@¢BEyIJSRpR/��TW>�HY�VB�DVDGFP?!@CBEDGF��AF+yz>�XvF+@

( � [ e ^ 0 ­ 9¦ + [ e ^ yz>f@
� + 5 
 ª ` �b

`
dfeV³ + [ eV³ ^ � [ ­�op,�= ^

>.?!MYUVF�yzR�J.@N@¢BEyIJSRpR/�vJ+RpR/> q F+Dv@CBEDGF -	¡ U\F�>�MYUVFIH�@¢>.R/xVMYB/>.?!Rp>f>.�\@�RpBp�fF

( � [ e ^ 0 9¦ * [ e ^ FI�G{
� ª `b

` � dfe ³ * [ e ³p^ � [ ­�o®­�� ^

>.?!MYUVF�yzR�J.@N@¢BEyIJSRpR/��TW>�HY�VB�DVDGFP?!@CBEDGF�JS?7D��AF+yk>.XvF+@

( � [ e ^ 0 9¦ + [ e ^ yz>f@
� ª 5 
 ª ` �b

`
dfeV³ + [ eV³ ^ � [ ­�o®­�, ^

>.?!MYUVF�yzR�J.@N@¢BEyIJSRpR/�vJ+RpR/> q F+Dv@CBEDGF -

¾
@


