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@ � AB�� �B ��C� �DB EBAFGDEGF ��C �C�D �AB DC �����EFB� BCF � HDA �DB ��A�DFG� HB ��DE HBA
�� IBEGFBDEA �B ��CFEG�F ��C ��	 � 	 #B� B 	 GJ �CA�C EB��CCG#KF �GCA %	 GJ*'( �DB 7

LM��
NO��P �QR ��� NS TP NS� �U NSV ��� Q�W M XY� Z[\ XY� ][R ��� � �Q N� �S �N ^_��P
`�NU ��� � N�S � N` O��a N` �

�� �� b�T� �P _S��� � �Q �S ��S ��� �����SV 	c

�B dEef HgB� B BAF hCFBECB gG HG �eCFEG�FheC BF �BFFB �EhFh�DB iB ��!+�"��+$)� C �G"B�FB BC EhBC
HG E IB� hAheC ��	 dDhA�DB � �e�� B CeF IB gG HG EB� GE�DB �� �B d eAFDHGF C �hCFBE� hBCF dGA HeEA�DB
H �eC i IB�ChF DC ed IBEGFBDE iB E IB� hAheC gG dGEFhE i �DC ed IBEGFBDE iB �eCFEG�FheC BF iB H �hiBCFhF IB iB
�B� h � �eEA�DB H �eC i IB�ChF DC ed IBEGFBDE iB �eCFEG�FheC �e�� B fGAB i �DC ed IBEGFBDE iB E IB� hAheC
eC d BDF ieC� HGhAABE iB � #eF IB �B d eAFDHGF � 	 GhA HB dEef HgB� B AB deAB HeEA�DB H �eC IBFDihB HBA
ed IBEGFBDEA iB �eCFEG�FheC BC FGCF �DB FBHA �

	 GJhCAeC Ce�� B ed IBEGFBDEA i ��j �/�1 ��+ +k hF�iEGkGH, HBA ed IBEGFBDEA AGFhA
GhAGCF HBA d eA

FDHGFA +�� �,
 +��� , BF +��l, � � �BAF
 gG
ihEB FeDA HBA deAFDHGFA iB fGAB AGD 
 ��!+�"��+$)� � �B
dEef HgB� B BAF �DB ��!+�"��+$)� IBFGhF HB dEhC� hdGH d eAFDHGF iB fGAB BC �B �Dh �eC�BECB HB dEhC

� hd B iB �eCABE�GFheC � �eC� HBA ed IBEGFBDEA iB k hF�iEGkGH d #B��BCF iB �B d ehCF iB �DB � �e�� B
CeF IB dGE $GCAAeC %$ GC& �G ( � DC ed IBEGFBDE iB k hF�iEGkGH d BDF ef IBhE gG HG dEedEh IBF IB ADh�GCFB 7

> � < m n o +p, q< = >
�B �Dh BCHgB�B iB HG fGAB iB �eCCGhAAGC�B iBA hC 
eE� GFheCA �Dh C �eCF EhBC gG �ehE G�B� HG


eE�DHB �DB H �eC B"G�B �
� GCA %$ GC& �f ( � $ GCAAeC B dHeEB HBA ih" IBEBCFBA � GChgBEBA i �G"Ghf HhE ��!+�"��+$)� G�C iB

EBFEeD�BE �B dEhC� hd B iB �eCABE�GFheC � @H dEed eAB GHeEA HB d eAFDHGF iB �eCABE�GFheC iD Ce�GD
+�eEB
EBFGhC� BCF, 7

; h < = > BF < r= > � s � GHeEA t> u FB H �DB > u v > BF s r= no +> u, BF s = no +> u w x< y,8zGHBA@{DCFGH |E HG}DE :
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�BFFB dEedEh IBF IB i hF �DB Ah DCB 
eE�DHB C �BAF d HDA iGCA HG fGAB iB �eCCGhAAGC�B GdEgBA
HG �eCFEG�FheC � � �BAF �D �BHHB �eCFEhfDGhF gG dEeiDhEB H �hC 
eE� GFheC �DB H �eC �eDHGhF B"G�BE � �B
d eAFDHGF AB�fHB FeDF G 
GhF EGhAeCCGfHB BF � ehCA 
eEF �DB ��!+�"��+$)� d eDEFGCF %$ GC& �f ( 7
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�eC� � HeEA�DB H �eC FEG�GhHHB G�B� iBA fGABA � HeABA i IBiD�Fh�B� BCF � /)�!��%�+$)�  " �)��"
BAF IB�Dh�GHBCF gG ��!+�"��+$)� � �B dEef HgB� B BAF �DB HBA d eAFD HGFA iB k hF�iEGkGH BF HG dEedEh IBF IB
iB �eCABE�GFheC iD Ce�GD AB�fHBCF hCFDhFh�B� BCF i h�� hHB� BCF �EhFh�DGfHBA � �e�� B H � IB�EhF$ GCAAeC %$ GC& �G ( 7

L� �S 
� � � �N�Q SN � Q��U Q�SQ�bT� `N� M� a������a�T N� ��� �N�R �N O�NT� �� 
N��\
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�
`��U �aN�� 	 ��� � A@CFHDz FC} G � C�A @AzG{A@} �@G� A@C} �Q � � �NU �S�S � `�� �_��
N` ��� �
� `��U �aN�� 	c

�BFFB d BEAhAFGC�B iB ��!+�"��+$)� iGCA HB �GiEB iB fGABA iB �eCCGhAAGC�B � HeABA i IBiD�Fh�B

� BCF BAF DCB iBA EGhAeCA �Dh eCF d eDAA IB �BEA H � IBFDiB i �ed IBEGFBDEA iB E IB� hAheC ed IBEGCF ADE iBA
fGABA CeC � HeABA i IBiD�Fh�B� BCF � �eDA Gdd BHeCA iB FBHA ed IBEGFBDEA iBA ed IBEGFBDEA iB E IB� hAheC
A�CFG h�DB � �BD 
� h AeCF dE IBABCF IBA d HDA BC i IBFGhH AB�FheC ADh�GCFB �

!iDGEie �BE� IB G IBFDih IB iGCA HB i IBFGhH HBA h�dHh�GFheCA iB ��!+�"��+$)� d eDE HBA ih" IBEBCFBA
� IBF�eiBA iB �eCAFED�FheC i �ed IBEGFBDEA iB �eCFEG�FheC +deAFDHGFA � �eCFEG�FheCA dGE hCFBEAB�

FheC dGEFhBHHB � BCEG� hCB� BCFA IBd hAF IB� h�DBA � �eCFEG�FheC A #DEB BF A�AFgB� B iB Ad� gBEBA, %�BE&&G �
�BE&&f ( �
-./ .� 0 �1� 42456 2�6��� 4�31

�B �GiEB ��	 EB�DhBEF iB FEG�GhHHBE G�B� iBA fGABA iB �eCCGhAAGC�B � HeABA i IBiD�Fh�B� BCF
+fhBC �DB �B CB AehF dGA C IB�BAAGhEB d eDE FeDA HBA E IBADHFGFA, � � hBC �DB FEG�GhHHBE G�B� iBA fGABA
iB �eCCGhAAGC�B � HeABA i IBiD�Fh�B� BCF BAF DCB hi IBGHhAGFheC �e�dE IB�BCAhf HB d eDE i IB�BHedd BE
DCB F� IBeEhB iB HG E IB� hAheC � �B ��eh BAF ihA�DFGfHB i �DC dehCF iB �DB GH�eEhF�� h�DB GDAAh f hBC
�DB d� hHeAed� h�DB �

�D dehCF iB �DB GH�eEhF�� h�DB � Ah H �eC �BDF h�dHGCFBE DC A� AF gB� B iB E IB� hAheC � FEG�GhHHBE G�B�
iBA fGABA � HeABA i IBiD�Fh�B� BCF AB�f HB Ah�d HB� BCF h�deAAhf HB i �DC dehCF iB �DB �e�dHB hF IB �

! F � �e�� B CeF IB iGCA %�Bf&� ( dGE �BfBH � � #B� B Ah H �eC ADddeAB �DB H �eC EBdE IBABCFB HBA
fGABA iB �eCCGhAAGC�B dGE iBA BCAB�fHBA �ChA iB 
eE�DHBA IB�Dh�GHBCFA He� h�DB� BCF GD fGABA
iB �eCCGhAAGC�B � HBA � IBF�eiBA iB E IB� hAheC DADBHHBA +BCEG� hCB� BCF IBd hAF IB� h�DB � E IB� hAheC dGE
hCFBEAB�FheC dGEFhBHHB ����, DFhHhABCF iBA EBHGFheCA ADE H �BCAB�fHB iB FeDFBA HBA 
eE�DHBA i �DCB
F� IBeEhB � HeAB i IBiD�Fh�B� BCF � �B �Dh d eAB iBA dEef HgB� BA iB EBdE IBABCFGFheC �

� �DC dehCF iB �DB d� hHeAed� h�DB hH AB�fHB �DAFh�GfHB � HeEA�DB H �eC �eCAhi gBEB DCB fGAB
iB �eCCGhAAGC�B < � iB 
GhEB DCB ihAFhC�FheC BCFEB HBA hC 
eE� GFheCA �Dh eCF IBF IB B dHh� hFB� BCF
G� eDF IBBA iGCA HG fGAB iB �eCCGhAAGC�B � �B �Dh 
eE� B HB Ce�GD iB HG fGAB � BF HBA hC 
eE� GFheCA
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i IBEh� IBBA iB �B Ce�GD n o +< ,�< � �Dh CB AeCF iGCA HG fGAB �DB �e�� B iBA B"BFA iBA hC 
eE� GFheCA
iD Ce�GD � @H A �G� hF � BC �DBH�DB AeEFB � iB �eCAhi IBEBE HBA hC 
eE� GFheCA iD Ce�GD �e�� B d HDA EB

FEGC�� IBBA +GD ABCA iB H �BCEG� hCB� BCF IBd hAF IB� h�DB , �DB HBA hC 
eE� GFheCA i IBEh� IBBA � �eCAhi IBEeCA
H �B B�dHB ADh�GCF ieCC IB dGE $ GCAAeC iGCA %$GC& �G ( +�ehE GDAAh %$ GC*&(, 7
��A���A � � )"! !)11 �! "� . )"� 5 (��$ (� �+ . � 1 � � �)1 0���  ��! "�� %$# #� &"$ /)1� +�  �"� 5 �!+<
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�BF B B�dHB hHHDAFEB HB 
GhF �D �hH d BDF #BFEB C IB�BAAGhEB iB 
GhEB DCB ihAFhC�FheC BCFEB iBD 
fGABA iB �eCCGhAAGC�B +h� h x�y BF x� 	� 8 �y, � fhBC �DB HBDE � H#eFDEB i IBiD�Fh�B AehF HG � #B� B �

�B 
GhF iB ieCCBE DCB dHDA �EGCiB h�deEFGC�B GD hC 
eE� GFheCA B dHh� hFBA � � �BAF
 gG
ihEB GD 
hC 
eE� GFheCA G�GCF DC ADddeEF ihEB�F � AB�fHB EGddEe ��BE �BFFB hi IBB iB H �GddEe ��B 
eCiG� BC

FGHhAFB iB HG E IB� hAheC � �C eddeAB � IBC IBEGHB� BCF �B �DB H �eC GddBHHB H ���� �)/7 � /)7 (����+�� �Dh
�eCAhi gBEB HBA �eCCGhAAGC�BA �e�� B CB 
eE� GCF �D �DC ABDH f He � � FBH �DB HB 
GhF HB �GiEB ��	 �
gG H ���� �)/7 � 5 )� �1 ��+�#$!+�� �Dh �eCAhi gBEB HBA �eCCGhAAGC�BA BF HBDEA �DAFh��GFheCA � FBH �DB
HBA +�" +7<1 �$�+����/� !�!+�1! %�e�'& � i�*l( � �BA iBD GddEe ��BA AeCF �DAFh�GfHBA BF BHHBA
AeCF BC 
GhF FE gBA Hh IBBA %�e�&�( +�ehE GDAAh %�Bf*& � iBH&'(, � �BA E IB� hAheCA A�CFG h�DBA AB�fHBCF
#BFEB DC �e�dEe� hA BCFEB �BA iBD GddEe ��BA � �C A �GDFeEhAB DCB ihAFhC�FheC BCFEB HBA hC 
eE� G

FheCA B dHh� hFBA BF h�dHh� hFBA � GhA hH C �� G dGA iB HhAFB iB �DAFh��GFheCA d eDE ��G�DB hC 
eE� GFheC �

�G AeHDFheC BAF GHeEA iB i IB�BHedd BE iBA � IBF�eiBA iB E IB� hAheC ed IBEGCF ADE iBA fGABA iB
�eCCGhAAGC�B CeC � HeABA i IBiD�Fh�B� BCF � �B dEef HgB� B G dEhC� hdGHB� BCF IBF IB FEGhF IB dGE �D�E

� GCC %�D�& �( � $ GCAAeC %$GC& �G � $GC& �f � $ GC&�( BF �BfBH %�Bf*& � �Bf& �� �Bf&� ( � $GCAAeC
BF �Bf BH Gdd BHHBCF 2�#$�5 !�+ DCB fGAB iB �eCCGhAAGC�B � HeAB i IBiD�Fh�B� BCF BF 2�#$�5 2�!� DCB
fGAB CeC C IB�BAAGhEB� BCF � HeAB � �B dEef HgB� B d eA IB GHeEA BAF �DB HBA ed IBEGFBDEA GhCAh i IB�ChA
C �ef IBhAABCF d HDA GD dEhC� hd B i �hCi IBdBCiGC�B iB A�CFG B +� �l, � � �BAF d eDE �BFFB EGhAeC �DB
CeDA Gdd BHeCA �BHG HB �GiEB A�CFG h�DB �

�ehE %$ GC& �G ( deDE DC hC�BCFGhEB i IBFGhHH IB iBA G�GCFG�BA iB �BA E IB� hAheCA A�CFG h�DBA � !C
dGEFh�DHhBE FEG�GhHHBE G�B� iBA fGABA CeC � HeABA i IBiD�Fh�B� BCF 
GhF �G�CBE BC B dEBAAh� hF IB �
dDhA�DB iBD fGABA x� y BF x� 	� 8 �y He� h�DB� BCF IB�Dh�GHBCFBA +� 	� 	 IB�Dh�GHBCFBA AFGFh�DB

� BCF, � C �GDEeCF dGA HB � #B� B �e�deEFB� BCF GdE gBA E IB� hAheC � BHHBA CB AeCF ieC� dGA 
eE� IB� BCF
IB�Dh�GHBCFBA i�CG� h�DB� BCF � @H BAF hCF IBEBAAGCF iB EB� GE�DBE �DB H �eC G DCB ihAFhC�FheC Ah� h

HGhEB BCFEB IB�Dh�GHBC�B AFGFh�DB BF i�CG� h�DB iGCA HB �GiEB iB HG E IB� hAheC hF IBE IBB +
` AB�FheC
� ����, �
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�C GDFEB G�GCFG�B iBA fGABA iB �eCCGhAAGC�B CeC � HeABA i IBiD�Fh�B� BCF BAF �DB � iGCA �B
�GiEB � hH � G d HDAhBDEA fGABA hC�eCAhAFGCFBA � !C B"BF � HB dEef HgB� B HeEA�DB H �eC FEG�GhHHB G�B�
iBA F� IBeEhBA BAF �D �hH C �� G �D �DCB ABDHB fGAB hC�eCAhAFGCFB � �BHHB �Dh �eCFhBCF FeDFBA HBA 
eE

�DHBA � ! F HeEA�DB H �eC hCFEe iDhF DCB hC�eCAhAFGC�B �He �GHB� +� 	� 	 � BF �� , � �BHG ��eCFG� hCB�
FeDFB HG fGAB � hCFBEihAGCF FeDFB E IBdGEGFheC DHF IBEhBDEB � !C EB�GC��B � HeEA�DB H �eC FEG�GhHHB G�B�
iBA fGABA CeC � HeABA i IBiD�Fh�B� BCF � hH � G dHDAhBDEA fGABA hC�eCAhAFGCFBA � dGE B B�dHB HG fGAB
x� 	� 	� 	� 	� 	�� y BAF ih" IBEBCFB iB HG fGAB x� 	�� 	�� 	�� 	�� 	�� y � GHeEA �DB n o +x� 	� 	� 	� 	� 	�� y, m
no +x� 	�� 	�� 	�� 	�� 	�� y, � �BFFB CDGC�B d BE� BF iB i IB�ChE iBA ed IBEGFBDEA DFhHhAGCF iBA fGABA
iB �eCCGhAAGC�B FB�deEGhEB� BCF hC�eCAhAFGCFBA BC IB� hFGCF iBA FEh� hGHhF IBA %$GC&�( �

$ GCAAeC Ce�� B ABA FEG�GD ADE HBA ed IBEGFBDEA iB ��GC�B� BCF iB fGABA iB �eCCGhAAGC�B
CeC � HeABA i IBiD�Fh�B� BCF � �#$�5 � �!� ; ���1 $/! +��� ,� $GCAAeC +EB ,i IB�ChF HBA CeFheCA iB
�eCFEG�FheC BF iB E IB� hAheC iGCA HB �GiEB iBA ��� � @H hC� HDF IB�GHB� BCF iGCA AG �GEG�F IBEhAGFheC
HG CeFheC iB ADd BEA IBHB�FBDEA �Dh AeCF iBA 
eC�FheCA �Dh GAAe � hBCF gG ��G�DB fGAB iB �eCCGhAAGC�B
DCB 
eC�FheC iB A IBHB�FheC � �BFFB i IB�ChFheC � dEe ��B iBA hi IBBA B deA IBBA GD ��GdhFEB � d BE� BF
ieC� IB�GHB� BCF iB ADddeEFBE HG E IB� hAheC hF IBE IBB �

�CB GDFEB � IBC IBEGHhAGFheC �DB ADddeEFB HB �GiEB ��� BAF �DB HG CeD�BHHB hC 
eE� GFheC d BDF
#BFEB DC BCAB�fHB iB 
eE�DHBA � BF CeC dGA DCB ABDHB 
eE�DHB �e�� B iGCA HB �GiEB ��	 DADBH �
	 GhA � deDE Ah�dHh�BE � eC d BDF ADddeABE �DB HG CeD�BHHB hC 
eE� GFheC BAF DCB 
eE�DHB DCh�DB �
�ehE %$ GC& �G � $GC*&( deDE d HDA iB i IBFGhHA ADE HG E IB� hAheC��eCFEG�FheC dGE iBA BCAB�fHBA
iB 
eE�DHBA � � GCA �B �GA eC i IB�ChF CGFDEBHHB� BCF > �< �e�� B IBFGCF H �BCAB�fHB iBA AeDA

BCAB�fHBA � G h� GD iB > �Dh C �h�dHh�DBCF GD�DC iBA IBH IB� BCFA iB < � � B � #B� B � hH 
GDF i IB�ChE
�B �D �BAF HG C IB�GFheC i �DC BCAB�fHB iB 
eE�DHBA 7
� �A	HFCFGH �
 �)$+ < "� ��!�1 2#� , �$  � 5 )�1"#�! - ��  (�, �$+ �< ��� #� 5 )�1"#� �


 �p m �

 � $ < �!+ "� !$�� #�+)�: < m x�y: �#)�! �< m ��

 � $ < m x� ' 	 ( ( ( 	�� y: �#)�! �< m �� ' 8 ( ( ( 8 ���

�eDA GHHeCA dE IBABCFBE HG �GEG�F IBEhAGFheC iB $ GCAAeC %$ GC& �G � $ GC&�( � GhA hH CeDA 
GDF
i �Gf eEi i IB�ChE HBA ADdBEA IBHB�FBDEA +GddBH IBA IB�GHB� BCF +� )<� #�/� !�#�/+$)� 5 "�/+$)�! %$GC&�(,
� �A	HFCFGH �� 6� ADd BEA IBHB�FBDE �!+ "�� 5 )�/+$)� � &"$ �!!)/$� 0� /7�&"� 2�!�  � /)���$!<
!��/� > "�� 5 )�/+$)�  � ! (�#�/+$)� � +> , m �� -
6� !"� ��! (�#�/+�"� � �!+ DCh� IB !$ �+ !�"#�1 �� + !$ � )"� +)"+�! 2�!�!  � /)���$!!��/� > ' �+ > � �

� $ > '�< ' m > ��< � �m p 	 �#)�! +� +> ',, +> '�< ', m +� +> � ,, +> � �< � ,
�BFFB CeFheC iB ADd BEA IBHB�FBDE DCh� IB B h�B ieC� DCB �BEFGhCB EGFheCGHhF IB iGCA HG i IB�ChFheC

iB �BFFB 
eC�FheC � �C ADdBEA IBHB�FBDE BAF EBHGFheCCBH +EBAd B�Fh�B� BCF EBHGFheCCBH FEGCAhFh
 , Ah
BF ABDHB� BCF Ah H �BCAB�fHB iBA 
eC�FheCA iB A IBHB�FheC �D �hH GAAe � hB GD fGABA iB �eCCGhAAGC�B
AeCF EBHGFheCCBHHBA +EBAd � EBHGFheCCBHHBA FEGCAhFh�BA, �

�C ed IBEGFBDE iB �eCFEG�FheC dGE hCFBEAB�FheC dGEFhBHHB A�CFG h�DB BAF i IB�Ch B G�FB� BCF
�e�� B iGCA HB �GiEB ��	 � HGAAh�DB �
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�C ed IBEGFBDE iB �eCFEG�FheC dGE hCFBEAB�FheC dGEFhBHHB A�CFG h�DB AGFhA
GhF HBA �eCihFheCA
ADh�GCFBA 7
8� ��: > � < ? > 8FHz�EBFGH :8� ��: ; h � = > � +> �< ,� GHeEA hH B hAFB DC > u G�B� > �< ? > u ? > � FBH �DB < � no +> u , m p

BF < � no +> u w x� y, �m p 8� A@CFHAHzA :8� �� : ; h < w n o +p, m p � GHeEA < w n o +> � < , m p 8BEzz�AB :8� �� : ; h d eDE ��G�DB AeDA
BCAB�fHB > u iB > eC G < w n o +> u, m p Ah BF ABDHB� BCF Ah
s w n o +> u, m p � GHeEA > � < m > � s 8EHF�G@� FC �A :8� �9: ; h < w n o +p, m p � BF Ah ��G�DB IBH IB� BCF iB s h�dHh�DB DC IBH IB� BCF iB < � GHeEA > � < m
+> � s , � < 8@A|GH|DHzA :

�BA d eAFD HGFA AeCF DCB GiGdFGFheC iBA d eAFDHGFA ��	 iGCA HB �GiEB iB fGABA iB �eCCGhA

AGC�B CeC � HeABA i IBiD�Fh�B� BCF � �C d BDF EB� GE�DBE �DB HG dEedEh IBF IB iB � �� ��S�S 
� G i IB� gG IBF IB
� hF IBB AB�FheC ��� �� �e�� B DCB GHFBECGFh�B GD �eCFEe�BEA IB d eAFDHGF iB EBAFGDEGFheC �
�� �AG@�A� A �� 6� )� (���+�"� � �!+ "� )� (���+�"�  � /)�+��/+$)� ��� $� +��!�/+$)� ���+$�# #�
!��+�� $&" � !$ �+ ! �"#�1 ��+ !$ $# !�+$!5 �$+ =�� 
> < =���> -
6� )� (���+�"� � �!+ "� )� (���+�"�  � /)�+��/+$)� ��� $� +��!�/+$)� ���+$�# #� !��+�� $&"� "�$, (� �
!$ �+ ! �"#�1 ��+ !$ $# !�+$!5 �$+ =�� 
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�eDE i IB�ChE DC ed IBEGFBDE iB E IB� hAheC gG dGEFhE i �DC ed IBEGFBDE iB �eCFEG�FheC iGCA HB �GiEB
��	 � CeDA CB ihAdeAeCA �DB iB H �hiBCFhF IB iB �B� h 7
> 	 < m +> � �< , 
 < 8�|AHCFC �A |A �A{ F:

�eEA�DB H �eC �BDF i IB�ChE iGCA HB �GiEB iBA ��� DC ed IBEGFBDE iB E IB� hAheC gG dGEFhE i �DC
ed IBEGFBDE iB �eCFEG�FheC eC dBDF f hBC A #DE DFhHhABE HG � #B� B hiBCFhF IB � � GhA eC dBDF IB�GHB� BCF
EBC�BEABE �BFFB hiBCFhF IB %$ GC&�( � �B �Dh BAF h�deAAhf HB iGCA HB �GiEB ��	 � HGAAh�DB �GE �BFFB
i IB�ChFheC C IB�BAAhFB iB dGAABE dGE DCB fGAB > 
 < deFBCFhBHHB� BCF hC�eCAhAFGCFB 7
> 	 < m +> 
 <, � �< 8�|AHCFC �A |A � DHBBGH :

$ GCAAeC Ce�� B � (�%$!$)� $�+���� DC ed IBEGFBDE iB E IB� hAheC efFBCD �E #G�B gG H �hiBCFhF IB iB �B� h
BF � (�%$!$)� �� +��� � DC ed IBEGFBDE efFBCD �E #G�B gG H �hiBCFhF IB iB $ GCAAeC � � HDA 
eE� BHHB� BCF 7
� �A	HFCFGH �� 6� )� (���+�"�  � E IB� hAheC dGE hCFBEAB�FheC dGEFhBHHB hCFBECB �!+  (�, �$ ���

> 	 < m +�� +> ,+> ��< ,, w <
6� )� (���+�"�  � E IB� hAheC dGE hCFBEAB�FheC dGEFhBHHB B FBECB �!+  (�, �$ ���

> 
 < m �� +> w <,++> w < ,��< ,
�eDA GHHeCA gG dE IBABCF IBCD� IBEBE DC BCAB�f HB iB dEedEh IBF IBA d eDE HBA ed IBEGFBDEA iB E IB� hAheC

ed IBEGCFA ADE iBA fGABA CeC � HeABA i IBiD�Fh�B� BCF 7
8� �
 : > 	 < BAF �eCAhAFGCF Ah < BAF �eCAhAFGCF 8zGHBFBCDHzA :

� � � � �� �������� �� ����������� ��� ���� �� ��  � !������� �� � �� ������  � � ���������� ��� ���� ��� �
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8� ��: > 	 < ? > w < 8FHz�EBFGH :8� ��: ; h � = > � +> 	 < ,� GHeEA t> u FB H �DB > 	 < ? > u ? > w < � > u BAF �eCAhAFGCF BF
> u w x� y BAF �eCAhAFGCF 8� A@CFHAHzA :8� �� : < ? > 	 < 8BEzz�AB :8� �� : ; h � deDE FeDF > u ? > � > u w < BAF hC�eCAhAFGCF AAh > u w s BAF hC�eCAhAFGCF � GHeEA
> � +> 	 < , m > � +> 	 s , 8EHF�G@� FC �A :8� ��� : ; h < BF s AeCF hC� HDA iGCA > BF � deDE FeDF > u ? > � > u w < BAF hC�eCAhAFGCF AAh
> u w s BAF hC�eCAhAFGCF � GHeEA > � +> 	 < , m > � +> 	 s , 8EHF�G@� FC �A �DF� �A :8� �9: ; h < BAF �eCAhAFGCF � BF < w x�y BAF hC�eCAhAFGCF d eDE ��G�DB � = s � GHeEA > 	 < m
+> w s , 	 < 8@A|GH|DHzA :8� �� : > 	 < m +> w < , 	 < 8�@ �A�A��DHBFGH :

�B F� IBeEgB� B ADh�GCF E IBAD� B HBA F� IBeE gB� BA iB EBdE IBABCFGFheC ieCC IBA iGCA %$GC&�( 7
�� �AG@�A� A �� 6� )� (���+�"� 	 �!+ "� )� (���+�"�  � � (�%$!$)� ��� $� +��!�/+$)� ���+$�# #� $� +��� �
!$ �+ ! �"#�1 ��+ !$ $# !�+$!5 �$+ =� ��> < =� ��> -
6� )� (���+�"� 	 �!+ "� )� (���+�"�  � � (�%$!$)� ��� $� +��! �/+$)� � ��+$�# #� $� +���� "�$, (� !$ �+
!�"#�1 ��+ !$ $# !�+$!5 �$+ =� ��> < =� ��> -
6� )� (���+�"� 	 �!+ "� )� (���+�"�  � � (�%$!$)� ��� $� +��!�/+$)� ���+$�# #� �� +��� � !$ �+ !�"#�1 ��+
!$ $# !�+$!5 �$+ =� ��> < =� ��> : =� ���> �+ =� �
> -
6� )� (���+�"� 	 �!+ "� )� (���+�"�  � � (�%$!$)� ��� $� +��!�/+$)� ���+$�# #� �� +��� � "�$, (� !$ �+
!�"#�1 ��+ !$ $# !�+$!5 �$+ =� ��> < =� ��> : =� ���> : =� ��> �+ =� �
> -

� GCA %$GC&*G ( � $ GCAAeC IBFDihB iB 
G ��eC d HDA A� AF IB� GFh�DB HBA ih" IBEBCFBA dEedEh IBF IBA He

� h�DBA iBA ed IBEGFBDEA ��	 BF ��� BF HBA EGddeEFA BCFEB �BA GddEe ��BA �

-./ ./ �� �1	�� 456
�CB �EhFh�DB BC�BEA HB �GiEB ��	 BAF �D �hH CB d BE� BF dGA i �hF IBEBE HB dEe �BAADA iB E IB� hAheC

iB 
G ��eC AGFhA
GhAGCFB � ; h H �eC �eCAhi gBEB HG �GEG�F IBEhAGFheC He� h�DB � HBA iBD ABDHA deAFDHGFA
�Dh dGEHBCF i �hF IBEGFheC AeCF +� �', BF +� �*, � ! F Ah H �eC �eCAhi gBEB HBA iBD � IBF�eiBA DADBHHBA
iB �eCAFED�FheC i �ed IBEGFBDEA iB E IB� hAheC � gG AG�ehE HBA 
eC�FheCA iB E IB� hAheC dGE hCFBEAB�FheC
dGEFhBHHB BF HBA BCEG� hCB� BCFA IBd hAF IB� h�DBA � eC AB EBCi �e�dFB �DB HeEA�DB H �eC E IB� hAB HG fGAB
iB �eCCGhAAGC�B � hH C �� G GD�DCB hCi h�GFheC ADE HG CeD�BHHB 
eC�FheC iB A IBHB�FheC eD HB CeD�BH
BCEG� hCB� BCF IBd hAF IB� h�DB gG DFhHhABE d eDE hF IBEBE HB dEe �BAADA �

�BA d eAFDHGFA ��	 CB d BE� BFFBCF dGA i �GAADEBE DC feC �e�deEFB� BCF iD dEe �BAADA
i �hF IBEGFheC iB HG E IB� hAheC dGE�B �D �hHA CB d BE� BFFBCF dGA i �GAADEBE HB � GhCFhBC iBA hC 
eE� GFheCA
�eCihFheCCBHHBA �

�BA hC 
eE� GFheCA �eCihFheCCBHHBA AeCF GAAB
 dEe ��BA iBA /)� $+$)���#! +�eDCFBE
G�FDGHA, �Dh
eCF i IB� gG IBF IB hCFBCA IB� BCF IBFDih IBA +�ehE � 	V 	 %�Bk '� � ;FGl*(, � �C �eCihFheCCBH d BDF #BFEB B dEh� IB
dGE DCB d�EGAB iD F�d B 7 �� $ � (�+�$+ %��$: �#)�! 
 #� !���$+ �"!!$ �� BF hH BAF � IBC IBEGHB� BCF CeF IB
� � 
 eD gG HG � GChgBEB i �DCB dEefGfhHhF IB �eCihFheCCBHHB 
 �� �

�BA �eCihFheCCBHA AeCF FE gBA dEe ��BA iB HG E IB� hAheC iB HG �eCCGhAAGC�B � �B HhBC G IBF IB AeD Hh�C IB
dGE iB Ce�fEBD GDFBDEA %�eD&�G � �eD&�f � �B�**( � eC d BDF i �GhHHBDEA hCFBEdE IBFBE HBA EBHG

FheCA i �hC 
 IBEBC�B EGFheCCBHHBA � �� 
 �e�� B iBA �eCihFheCCBHA � BF HG EBHGFheC BCFEB EBHGFheCA
EGFheCCBHHBA BF E IB� hAheC BAF f hBC �eCCDB +�ehE %	�*&( BF AB�FheC ��� ��, �
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�B HhBC BAF hHHDAFE IB dGE HB +�!+  � ��1!�� %�G���( � IBCeC� IB dGE ;FGHCGJBE %;FGl*( iB HG 
G ��eC
ADh�GCFB 7
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� �BAF
 gG
ihEB �DB d eDE FBAFBE Ah HB �eCihFheCCBH 
 �� GddGEFhBCF gG HG fGAB iB �eCCGhAAGC�B � �
hH AD� F iB E IB� hABE HG fGAB iB �eCCGhAAGC�B dGE � BF �ehE Ah 
 BAF iGCA HB E IBADHFGF 7

 �� AAh � � � 
 
 8�ABC |A �D� BA} :

�eDE hHHDAFEBE �B �DB H �eC GddBHHB hC 
eE� GFheCA �eCihFheCCBHHBA iGCA HB �GiEB iB HG E IB� hAheC �
hH AD� F iB �eCAhi IBEBE HB dE IB
eEiEB iB HG ��DEB ��' � ; h H �eC Ce�� B EBAd B�Fh�B� BCF � 	� 	� HBA �
�GEhGf HBA dEed eAhFheCCBHHBA � HG fGAB iB �eCCGhAAGC�B GAAe � h IBB gG �B dE IB
eEiEB BAF � m �� � �� �

; h eC GddEBCi �DB � BAF �EGh � HBA � ei gBHBA � hC h� GD iB HG CeD�BHHB hC 
eE� GFheC AeCF x� 	� 	�y
BF x� 	� 	�y � �BAF
 gG
ihEB �DB � � � 
 � � �eC� � Ah H �eC GddEBCi �DB � BAF �EGh � eC BC �eC� HDEG �DB
� BAF �EGh � � �BAF
 gG
ihEB �DB HG fGAB iB �eCCGhAAGC�B � �eCFhBCF H �hC 
eE� GFheC �eCihFheCCBHHB � �� �

@H BAF ieC� deAAhf HB iB EBdE IBABCFBE DC dE IB
eEiEB dGE H �BCAB�fHB iBA hC 
eE� GFheCA �eCih

FheCCBHHBA �eEEBAd eCiGCFBA BF HG E IB� hAheC iB HG fGAB iB �eCCGhAAGC�B BAF GHeEA H �BCAB�fHB iBA
��eCA IB�DBC�BA� iB �BA �eCihFheCCBHA �

�BA �eCihFheCCBHA AeCF ieC� DCB GDFEB � GChgBEB iB �eiBE HBA �Ee�GC�BA +dE IB
 IBEBC�BA, i �DC
G�BCF BF hH ABEGhF AeD�GhFGf HB �DB HG E IB� hAheC dGE DCB CeD�BHHB hC 
eE� GFheC ��GC�B HBA �eCCGhA

AGC�BA iB H �G�BCF � � GhA � GDFGCF �DB d eAAhf HB � CB � eih�B dGA HBA �Ee�GC�BA iB H �G�BCF � �B
dEef HgB� B G�B� HB � ei gBHB ��	 BAF �D �hH CB d BE� BF dGA i �GAADEBE HB � GhCFhBC iB �BA �Ee�GC�BA �
�GE B B�dHB G�B� HG E IB� hAheC dE IB� IBiBCFB � FeDF �B �DB H �eC AGhF iD CeD�BH IBFGF IBd hAF IB� h�DB +HB
CeD�BGD dE IB
eEiEB , iB H �G�BCF BAF �DB HBA � ei gBHBA dE IB
 IBE IBA +HBA �eCCGhAAGC�BA, ABEeCF x� 	� 	�y
BF x� 	� 	�y � GhA eC C �G GD�DCB �eCihFheC ADE H �hCFBE� HGAAB� BCF iBA GDFEBA hCFBEdE IBFGFheCA � @H C ��
G ieC� dGA iB �eCABE�GFheC iBA hC 
eE� GFheCA �eCihFheCCBHHBA �

�B 
GhF BAF �DB iGCA HB �GiEB ��	 � HGAAh�DB eC CB A �hCF IBEBAAB dGA gG DCB AFEGF IB� hB iB E IB� hAheC
� GhA gG DCB ABDHB IBFGd B iD dEe �BAADA � �G �DBAFheC BAF Ah�dHB� BCF 7 IBFGCF ieCC IBBA DCB �eCCGhA

AGC�B BF DCB CeD�BHHB IB� hiBC�B � �DBHHB BAF HG CeD�BHHB �eCCGhAAGC�B hC�eEd eEGCF HG CeD�BHHB
IB� hiBC�B �
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�B dEef HgB� B HeEA�DB H �eC �BDF IBFDihBE DC A�AF gB� B i �hC 
eE� GFheC BAF �DB �B dEe �BAADA iehF
d eD�ehE A �hF IBEBE � ! F �BFFB hF IBEGFheC d eAB iB CeD�BGD dEefHgB� BA iB EGFheCGHhF IB �

�eDE � eCFEBE �DB HB �GiEB ��	 CB A �hCF IBEBAAB dGA gG HG AFEGF IB� hB iB E IB� hAheC � CeDA GHHeCA
i IB�ChE � ��DEB ��* � DC ed IBEGFBDE iB E IB� hAheC ��	 DFhHhAGCF HB �GAGEi HeEA iD dEe �BAADA iB
E IB� hAheC �

 @ChFhGHhABE HG FGf HB iB � IB� ehEB gG � hiB �
 @ChFhGHhABE HG fGAB iB �eCCGhAAGC�B gG � BF HB dE IB
eEiEB �eEEBAd eCiGCF BAF HB dE IB
eEiEB d HGF
e gD FeDFBA HBA hCFBEdE IBFGFheCA AeCF IB�Dh�GHBCFBA �
� !CEB� hAFEBE �BFFB fGAB iB �eCCGhAAGC�B BF HB dE IB�eEiEB �eEEBAd eCiGCF iGCA HG FGf HB iB
� IB� ehEB �
� CDHC �EA +HGH �C iD � eCiB ,

�DF@A � 	 ��D IBEhE HG CeD�BHHB hC 
eE� GFheC �
� �GH�DHBE HBA � ei gBHBA � hC h� GD iB HG CeD�BHHB hC 
eE� GFheC d eDE HB dE IB�eEiEB
�eDEGCF �
� �G CeD�BHHB fGAB iB �eCCGhAAGC�B BAF HG 
eE�DHB +gG IB�Dh�GHBC�B He� h�DB dEgBA,
G�GCF �e�� B � ei gBHBA �BA � ei gBHBA � hC h� GD �
� BF HG CeD�BHHB fGAB iB �eCCGhAAGC�B GddGEGhF i IB
 gG iGCA HG FGf HB iB � IB� ehEBD �G@B � HB dE IB�eEiEB �eDEGCF BAF HB dE IB�eEiEB �eEEBAd eCiGCF gG HG fGAB �BFHGH � � hEBE GD AeEF HB CeD�BGD dE IB�eEiEB �eDEGCF � �

� !CEB� hAFEBE HG fGAB iB �eCCGhAAGC�B BF HB dE IB�eEiEB �eEEBAdeCiGCF
iGCA HG FGf HB iB � IB� ehEB �

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

��� � � �* � �� (���+�"�  � � (�%$!$)� � �� �# (��+)$��

�B 
GhF iB �GH�DHBE GH IBGFehEB� BCF HBA �Ee�GC�BA iB H �G�BCF i �DCB E IB� hAheC gG H �GDFEB d BDF

GhEB ieDFBE iB HG EGFheCGHhF IB iB �BF ed IBEGFBDE BC �B �Dh �eC�BECB DCB �DBH�eC�DB AFEGF IB� hB
iB E IB� hAheC � �eDEFGCF �BF ed IBEGFBDE BAF f hBC DC ed IBEGFBDE 	�� � dDhA�DB �BFFB dEe � IBiDEB
�eCAFEDhF hC�E IB� BCFGHB� BCF DC GAAh�CB� BCF �igBHB �

�G HG�DCB iBA d eAFDHGFA 	�� BC �B �Dh �eC�BECB H �hF IBEGFheC BAF �DB HBA ed IBEGFBDEA 	��
AB�fHBCF BCie� gBCBA � �GE hHA GAAe � hBCF gG DCB GC� hBCCB fGAB iB �eCCGhAAGC�B � DCB CeD�BHHB
fGAB iB �eCCGhAAGC�B iB � #B� B CGFDEB � � GhA H �BCie� IBC IBhF IB C �BAF �D �GddGEBCFB � dDhA�DB HG
E IB� hAheC G C IB�BAAhF IB DCB hC 
eE� GFheC ADddH IB� BCFGhEB ADE HBA �Ee�GC�BA iB H �G�BCF +BCEG� hCB�
� BCF IBd hAF IB� h�DB � 
eC�FheC iB A IBHB�FheC � GAAh�CB� BCF �igBHB ���, � GhA CB dEeiDhF GD�DCB hC 
eE�
� GFheC iB �B F�d B � � B � GChgBEB 
eC�FheCCBHHB � Ah eC �eCAhi gBEB HG CeD�BHHB hC 
eE� GFheC � �e�� B
IBFh�DBFGCF HG FEGCAhFheC � HG E IB� hAheC i �DCB fGAB iB �eCCGhAAGC�B � A �hCFBEdE gBFB �e�� B 7

+� 	  ! , "#$ +� � � 	 � ,
e gD  ! EBdE IBABCFB HBA �Ee�GC�BA +dE IB
 IBEBC�BA, iB H �G�BCF �

� �e gD HG C IB�BAAhF IB iB �eCAhi IBEBE H � IBFGF IBd hAF IB� h�DB i �DC G�BCF CeC dGA �e�� B DCB DCh�DB
fGAB iB �eCCGhAAGC�B � � GhA �e�� B DC �eDdHB +fGAB iB �eCCGhAAGC�B � �Ee�GC�BA, � e gD ��Ee�GC�
�BA� �eiB H �hC 
eE� GFheC �eCihFheCCBHHB DFhHhA IBB d eDE HG E IB� hAheC ADh�GCFB � !C �eiGCF �BA
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�Ee�GC�BA � eC dBDF ieC� B dEh� BE iBA �eCihFheCA ADE HBA AFEGF IB� hBA iB E IB� hAheC BF HBDE EG�
FheCGHhF IB �

�C d BDF i hEB � BC �DBH�DB AeEFB � �DB HBA ed IBEGFBDEA 	�� � HGAAh�DBA C �eCF dGA iB � IB� ehEB
BF �DB H �eC d BDF �eiBE �BFFB � IB� ehEB iGCA HBA �Ee�GC�BA �

�eDA �BEEeCA GD ��Gd hFEBA � BF � HBA � IBF�eiBA dEed eA IBBA d eDE E IBAeDiEB HBA dEef HgB� BA
d eA IBA dGE H �hF IBEGFheC �

-./ .� �1� 4�	 �1� 42456
� IB�B�� BCF � �BAF HB deAFDHGF iB AD��gBA +� ��, �Dh G IBF IB �EhFh�D IB %$ GC&' � � GJ&* � $GC&*f ( �

�B dEhC� hd B � AeD�BCF Gdd BH IB � �$1 �"+ (�  � #� �)"%�# #� $�5 )�1 �+$)� +� ��U �
P N` _� �� ��, %�GH**G �
� GH**f ( � ihF �DB HG CeD�BHHB hC 
eE� GFheC BAF d HDA �GfHB �DB HG fGAB iB �eCCGhAAGC�B G�FDBHHB
BF H �eC ieCCB ieC� DCB dEheEhF IB ADd IBEhBDEB gG �BFFB CeD�BHHB hC 
eE� GFheC �

�B C �BAF f hBC A #DE dGA FeD
eDEA HB �GA � BF hH B hAFB iBA GddHh�GFheCA e gD H �hC 
eE� GFheC HG d HDA
E IB�BCFB C �BAF dGA 
eE� IB� BCF HG d HDA �GfHB � ; h eC �eCAhi gBEB �DB H �G�BCF BAF DC Eef eF BF �DB
HBA CeD�BHHBA hC 
eE� GFheCA gG hCF IB�EBE AeCF iBA efABE�GFheCA ieCC IBBA dGE iBA �GdFBDEA � ; h �BA
�GdFBDEA AeCF dGE
GhFB� BCF �GfHBA � hH C �� G dGA iB dEef HgB� B gG Gdd Hh�DBE +� ��, � !C EB�GC��B �
Ah HBA �GdFBDEA CB AeCF dGA �GfHBA � eC ihAd eAB i �efABE�GFheCA d HDA eD � ehCA ieDFBDABA � GhA
�Dh GddeEFBCF FeDF iB � #B� B iBA hC 
eE� GFheCA ADE H � IBFGF iD � eCiB � � GCA �B �GA DCB � IBF�eiB
iEGAFh�DB d eDEEGhF #BFEB iB CB dGA FBChE �e�dFB iB �BFFB CeD�BHHB hC 
eE� GFheC d BD �GfHB � � GhA �
fhBC �DB H �eC C �GhF dGA DCB �eC�GC�B GfAeHDB BC HG CeD�BHHB hC 
eE� GFheC � BHHB EB�BHHB FeDF iB
� #B� B DC �eCFBCD hC 
eE� GFh
 �DB H �eC CB d BDF � IBC IBEGHB� BCF dGA FeFGHB� BCF h�CeEBE �

� GCA %� GJ&*( � � GJhCAeC dEed eAB DCB ed IBEGFheC iB E IB� hAheC � HFE IBB +A�EBBCBi EB� hAheC , �Dh
C �G��BdFB HG CeD�BHHB hC 
eE� GFheC �DB Ah �BHHB�� h BAF �e�dGFhf HB G�B� DC Ce�GD iB �eCCGhAAGC�B
�Dh CB d BDF #BFEB EB� hA BC �GDAB dGE E IB� hAheC �

� HDA 
eE� BHHB� BCF � hH i IB�ChF DCB /)�+��/+$)� � �)+ (�� ���+ � 7
> � � < m �� +> � �< ,

e gD > � �< BAF H �BCAB�fHB iBA AeDA�BCAB�f HBA � G h� GD iB > �Dh �eCFhBCCBCF � � > BF �Dh
C �h�dHh�DBCF dGA < �

� �ed IBEGFBDE iB � (�%$!$)� , #+� (�� �� BAF GHeEA i IB�Ch dGE 7

> ��< m 	 no ++> � � �< , w x< y, Ah < BAF �eCAhAFGCF G�B� � � >
> AhCeC

� �hC 
eE� GFheC � EBdE IBABCFB ieC� DCB �eCCGhAAGC�B iB fGAB �Dh CB d BDF #BFEB EB� hAB BC
ieDFB � �CB E IB� hAheC C �BAF GDFeEhA IBB �DB Ah BHHB CB EB� BF dGA BC �GDAB HBA IBH IB� BCFA iB � � > � �B
dEef HgB� B IBFGCF �DB Ah � � > BAF hC�eCAhAFGCF � eC CB d eDEEG dGA AeEFhE iB �BFFB hC�eCAhAFGC�B
dGE E IB� hAheC �

!C � IBC IBEGHhAGCF DC d BD �BFFB hi IBB � � GJhCAeC dEedeAB GHeEA DC ed IBEGFBDE iB E IB� hAheC � HFE IBB
EBHGFheCCBHHB � e gD HG �eCCGhAAGC�B iB fGAB C �BAF d HDA DCB fGAB iB �eCCGhAAGC�B � � GhA DCB EBHGFheC
BCFEB 
eE�DHBA � < 
 s Ah�Ch�GCF �� � ��N�� � < BAF � ehCA �E IBihf HB �DB s � � � �ed IBEGFBDE iB
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� (�%$!$)� , #+� (�� ��#�+$)���# #� � � BAF GHeEA i IB�Ch dGE 7

> � �< m 	 > � �� �� �� �< Ah < BAF �eCAhAFGCF G�B� xs 7 < 
 s y � >
> AhCeC

� GCA %$GC&'( � $ GCAAeC dEed eAB DCB A IBEhB iB d eAFD HGFA A �Gdd Hh�DGCF GD ed IBEGFBDEA iB
E IB� hAheC C �ef IBhAAGCF dGA GD deAFDHGF iB AD��gBA � @H Gdd BHHB �BA ed IBEGFBDEA HBA ed IBEGFBDEA iB
!�1 $<� (�%$!$)� � @H A �hCF IBEBAAB d HDA dGEFh�DHhgBEB� BCF GD ed IBEGFBDEA FEG�GhHHGCF G�B� iBA fGABA iB
�eCCGhAAGC�B CeC � HeABA i IBiD�Fh�B� BCF �

�GE Ah� hHhFDiB GD ed IBEGFBDEA iB E IB� hAheC B FBECB +
` AB�FheC � �� ��, e gD H �eC d BDF i IB�e�deABE
HG E IB� hAheC iB > dGE < BC iBD IBFGd BA 7

� � 	
 eDFBE < gG > �
� � �eCFEG�FBE HB E IBAD HFGF dGE �< �
�C dBDF ieCCBE DCB i IB�ChFheC Ah� hHGhEB d eDE HBA ed IBEGFBDEA iB AB� h�E IB� hAheC 7
� � 	
 eDFBE < gG > �
� � �BCiEB HB E IBADHFGF �eCAhAFGCF BC ADddEh� GCF iBA hC 
eE� GFheCA iB < eD iB > ��G ih" IBEBC�B AB FEeD�B ieC� iGCA HG AB�eCiB IBFGd B � �eEA i �DCB E IB� hAheC B FBECB eC CB ADd�

dEh� B �DB iBA hC 
eE� GFheCA iB > deDE E IBFGf HhE HG �eCAhAFGC�B � GHeEA �DB d eDE DCB AB� h�E IB� hAheC
eC d BDF IB�GHB� BCF FeD��BE gG < � �BFFB i IB�ChFheC C �BAF dGA � IBC IBEGHhAGf HB d eDE iBA fGABA � HeABA
i IBiD�Fh�B� BCF � dDhA�DB HB 
GhF iB C �G�ehE �D �DCB DCh�DB fGAB hC�eCAhAFGCFB CB d BE� BF dGA HG
�eCAFED�FheC i �ed IBEGFheCA iB �B �BCEB �

�B��Ch�DB� BCF � HBA AB� h�E IB� hAheCA i IB�ChBA iGCA %$GC&'( DFhHhABCF deDE �BFFB AB�eCiB IBFGd B
�B �DB $GCAAeC Gdd BHHB iBA /)�!)#$ �+$)�! � � �BAF� gG�ihEB iBA �eCFEG�FheCA dGE � � �BA �eCAeHhiG�
FheCA d BE� BFFBCF i �efFBChE DCB fGAB iB �eCCGhAAGC�B �eCAhAFGCFB gG dGEFhE i �DCB fGAB hC�eCAhA�
FGCFB � �eDA CB i IBFGhHHBEeCA dGA d HDA h� h �BA ed IBEGFBDEA � � GhA hH 
GDF EB� GE�DBE �DB HG i IB�ChFheC
iB �BD �� h 7

� � �CheC iB iBD hC 
eE� GFheCA
� � � IBFGf HhAAB� BCF iB HG �e� IBEBC�B
CB AB�fHB d HDA #BFEB iB HG E IB� hAheC � GhA iB HG 
DAheC iB iBD fGABA iB �eCCGhAAGC�B � !C

B"BF � iB Ce�fEBDABA � IBF�eiBA iB 
DAheC ADh�BCF �B dEhC� hd B %��� & � � ��� ;&� � ���� &*( � @H
BAF � HGhE �DB E IB� hAheC BF 
DAheC iB HG �eCCGhAAGC�B AeCF iBA ed IBEGFheCA FEgBA dEe ��BA � BF eC �ehF
h� h G �DBH d ehCF HG 
EeCFhgBEB BAF �eDB �

�eDE hCAhAFBE ADE �B 
GhF � eC dBDF IB�GHB� BCF � hFBE HBA FEG�GD iB ;�� HB��FG %;��&*( ADE
iBA ed IBEGFBDEA iB AB� h�E IB� hAheC fGA IBA ADE iBA ihAFGC�BA � ;�� HB��FG G IB�GHB� BCF IBFDih IB iBA
ed IBEGFBDEA iB E IB� hAheC fGA IBA ADE iBA ihAFGC�BA %;�� &l � ;��&*( � @CFDhFh�B� BCF � HB E IBADHFGF i �DCB
E IB� hAheC iB > dGE < BAF H �BCAB�fHB iBA � ei gBHBA iB < HBA d HDA dEe ��BA iBA � ei gBHBA iB > GD
ABCA iB HG ihAFGC�B ��ehAhB � ; h� hHGhEB� BCF HB E IBADHFGF i �DCB AB� h�E IB� hAheC BAF H �BCAB�fHB iBA
hCFBEdE IBFGFheCA GddGEFBCGCF GD �eDdHBA �e�deA IBA i �DC � ei gBHB iB > BF i �DC � ei gBHB iB <
FBHA �DB HG ihAFGC�B BCFEB �BA iBD � ei gBHBA BAF IB�GHB gG HG ihAFGC�B � hC h�D� BCFEB DC � ei gBHB
iB > BF DC � ei gBHB iB < � @H BAF GHeEA 
G� hHB iB EGddEe ��BE �BFFB i IB�ChFheC iB AB� h�E IB� hAheC
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fGA IBB ADE DCB ihAFGC�B iBA ed IBEGFBDEA iB 
DAheC iB � hf BEGFeEB BF ;��GBE
 +�ehE %�;&� � �;&*(
BF AB�FheC � �� ��, �

�BE� IB BF $ GCAAeC eCF dEed eA IB DC GDFEB F�d B i �ed IBEGFBDEA iB AB� h�E IB� hAheC � HBA ed IBEGFBDEA
iB � (�%$!$)� ! (�#�/+$%� %�$&&( � �BA ed IBEGFBDEA i IB�ChAABCF iBA E IB� hAheCA e gD ABDHB� BCF DCB dGEFhB
iB HG CeD�BHHB hC 
eE� GFheC BAF G��BdF IBB � � �BAF� gG�ihEB �D �DC ed IBEGFBDE iB E IB� hAheC A IBHB�Fh�B BAF
i IB�Ch dGE > 	� < m > 	 � +< , e gD � BAF DCB 
eC�FheC � F�d h�DB� BCF FBHHB �DB � +< , ? < � � GCA%�$&&( � HBA dEedEh IBF IBA �DB iehF AGFhA
GhEB �BFFB 
eC�FheC � deDE GAADEBE gG �BA ed IBEGFBDEA iB
f eCCBA dEedEh IBF IBA AeCF IBFDih IBBA �

�hCGHB� BCF eC d BDF IB�GHB� BCF � hFBE i �GDFEBA FEG�GD e gD HG CeD�BHHB hC 
eE� GFheC C �BAF dGA
FeD
 eDEA G��BdF IBB � G�B� iBA GddEe ��BA d HDA �DGCFhFGFh�BA d eDE � ei IBHhABE HG �eC�GC�B BC HG
CeD�BHHB hC 
eE� GFheC %;de*' � ) hH&� � ��$&*( �

-./ .� � 421 �� � 53	
� GFADCe BF � BCiBH
eC %�� & �G ( � BF G�GCF BD � BHHBE BF ) hCAHBFF %�) *�( � eCF AeD Hh�C IB

�DB HBA deAFDHGFA 	�� CB A �GddHh�DGhBCF dGA gG FeDA HBA F�d BA iB ��GC�B� BCFA iB HG �eCCGhA�
AGC�B � !C B"BF � HBA d eAFD HGFA iB E IB� hAheC 	�� CB A �Gdd Hh�DBCF �D �gG HG E IB� hAheC dEedEB� BCF
ihFB BF dGA gG HG � hAB gG 
 eDE � �G ih" IBEBC�B BCFEB �BA iBD ed IBEGFheCA BAF �D �DCB E IB� hAheC d BE� BF
i �hC�eEd eEBE DCB �eCCGhAAGC�B gG dEed eA iD � eCiB � � �BAF� gG�ihEB i �G� IBHheEBE AG �eCCGhAAGC�B
iD � eCiB � 	 HeEA �DB HG � hAB gG 
eDE d BE� BF iB EBd eEFBE DC ��GC�B� BCF GddeEF IB GD � eCiB �
� �BAF� gG�ihEB i �G�FDGHhABE AG �eCCGhAAGC�B iD � eCiB �

�G E IB� hAheC d BE� BF ieC� iB FEG�GhHHBE ADE DC � eCiB AFGFh�DB 7 H � IBFGF iD � eCiB CB ��GC�B
dGA � � �BAF CeFEB �eCCGhAAGC�B gG dEed eA iB �B � eCiB �Dh IB�eHDB � �G � hAB gG 
 eDE d BE� BF iB FEG�
�GhHHBE ADE DC � eCiB i�CG� h�DB 7 H � IBFGF iD � eCiB ��GC�B BF �BA ��GC�B� BCFA AeCF E IBd BE�DF IBA
ADE CeFEB �eCCGhAAGC�B � �eCAhi IBEeCA H �B B�dHB ADh�GCF deDE hHHDAFEBE �B dEed eA %�� & �G ( 7
��A���A � �"��)!)�! &"� 1 � 2�!�  � /)���$!!��/�  (�/�$%�  �"� )2. �+!: "� #$%�� �+ "� 1 �<
� �� $� �:  ��! "�� � $ 0�/�- 
 # � � "�� +�2#�  ��! /�++� � $ 0�/� �+ #�! )2. �+! � �"%��+ *�+�� )" �)� !"�
#� +�2#�- �� 5 )�1"#� � !$��$, � �#� #$%�� �!+ !"� #� +�2#� � �+ � �#� 1 �� �� $� � �!+ !"� #� +�2#� �- � �
1 � ���� �# #� &" � #)�!&" � . ��$ &"$++ (� /�++� � $ 0�/� � )"� #�  ���$ 0��� 5 )$!: $# � �� �%�$+ &" �"� !�"# )2. �+
!"� #� +�2#�: 1 �$! . � � ��$ � �! � " %)$� #�&" �#- � � 2�!�  � /)���$!!��/� �!+ +� � �� , 8 +� � � � , -
� ���%)$� "� �)2)+  ��! /�++� � $ 0�/� �%�/ /)11 � $�!+�"/+$)�  � 1 �++�� #� 1 �� �� $� � !"� #� +�2#�-
' ��!+< 0�< $�� &"� . � %�$! $�/)��)��� � 0� 1 � 2�!�  � /)���$!!��/�- �"�# #� �!+ �#)�! 1 � �)"%�# #�
2�!�  � /)���$!!��/� ?

; h eC DFhHhAB DC ed IBEGFBDE iB E IB� hAheC deDE FEGhFBE �B F�d B iB ��GC�B� BCF HG CeD�BHHB fGAB
iB �eCCGhAAGC�B ABEG � � �� � �B� h IBFGCF DCB �eCA IB�DBC�B iD deAFDHGF iB AD��gBA +> 	 �, � � GhA �B
E IBADHFGF BAF hCAGFhA
GhAGCF � HG fGAB iB �eCCGhAAGC�B hChFhGHB � GE�DGhF DCB hC�BEFhFDiB ADE H � IBFGF
iD � eCiB � � �BAF� gG�ihEB �DB H �eC IBFGhF Ae hF iGCA H � IBFGF 	 m � � �� � Ae hF iGCA H � IBFGF 
 m � � � � ��B 
GhF i �hC�eEd eEBE � gG HG fGAB iB �eCCGhAAGC�B G�B� DC ed IBEGFBDE iB E IB� hAheC HgB�B �BFFB
hC�BEFhFDiB BF ���ehAhF� H � IBFGF 
 � !C �DBH�DB AeEFB � BC�e�BE HB Eef eF G�B� �e�� B hCAFED�FheC
iB � BFFEB HB � G�G
 hCB ADE HG FGf HB CeDA EBCABh�CB ADE H � IBFGF iD � eCiB G�GCF �DB HB Eef eF
C �BCFEB iGCA HG d hgB�B �
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	 HeEA �DB HG ABDHB ��eAB �DB CeDA AG�� heCA HeEA�DB HB Eef eF BCFEB iGCA HG d hgB�B BAF �D �gG
dE IBABCF HB � G�G
 hCB BAF ADE HG FGf HB � �BHG CB CeDA hC 
eE� B dGA ADE H � IBFGF hChFhGH iB HG d hgB�B � �G
CeD�BHHB fGAB iB �eCCGhAAGC�B iehF GHeEA EB� IBFBE HB 
GhF �DB HB � G�G
 hCB BAF ADE HG FGf HB BF �DB
HB Hh�EB d BDF eD CeC #BFEB ADE HG FGf HB 7 +� � � , 8 +� � � � , �

� GFADCe BF � BCiBH
eC eCF dEed eA IB DCB �GEG�F IBEhAGFheC He� h�DB iBA ed IBEGFBDEA iB � hAB
gG 
 eDE GhCAh �D �DC F� IBeEgB� B iB EBdE IBABCFGFheC BC FBE� B iB 
G� hHHB iB dE IB�eEiEBA ADE HBA hC�
FBEdE IBFGFheCA � �BA ed IBEGFBDEA AeCF DCB � IBC IBEGHhAGFheC iB HG 9 )!!$2#� � ) �#! ��� �)�/7 +��	 ,
iB ) hCAHBFF %) hC** � ) hC&�( �

;ehF � BF � iBD 
eE�DHBA i �DC HGC�G�B dEed eAhFheCCBH �Ch � � BAF HG fGAB iB �eCCGhAAGC�B �
� HG CeD�BHHB hC 
eE� GFheC BF � � � BAF DCB 
eE�DHB �Dh i IBCeFB HG CeD�BHHB fGAB iB �eCCGhAAGC�B
GdE gBA � hAB gG 
eDE iB � dGE � � � BAF DC ed IBEGFBDE iB 1 $!� 0� . )"� A �hH AGFhA
GhF HBA dEedEh IBF IBA
ADh�GCFBA 7
8� �: � � � 
 �
8� � : ; h � 
 � � GHeEA � � � � �
8� � : ; h � BF � AeCF �eCAhAFGCFA GHeEA � � � BAF �eCAhAFGCF
8� � : ; h � ' � �� BF � ' � � � GHeEA � ' � � ' � �� � � �
8� 9: +� � � , � � 
 � � +� � �,
8� � : ; h � � � ' 
 � � BF � � � � 
 � ' � GHeEA � � � ' � � � � �
8� �: ; h � BAF DCB 
eE�DHB �e�dHgBFB � GHeEA +� � � ', � +� � � � , 
 � � +� ' 8 � � ,
8� � : +� ' 8 �� , � � � +� ' � � , 8 +�� � � ,

�BA deAFDHGFA +� �,� +� �, AeCF FE gBA dEe ��BA iBA d eAFDHGFA +� �,� +� �, iB HG E IB� hAheC � +� �,
BF +� �, AeCF DCB �BEAheC G"Ghf HhB EBAd B�Fh�B� BCF iB +� �, BF +� �, � �B d eAFDHGF +�l, G IBF IB
EB�d HG� IB dGE HBA � deAFDHGFA +� l,� +� *, � +� l, ihF �DB � Ah HG � hAB gG 
 eDE i �DCB fGAB dGE DCB
CeD�BHHB hC 
eE� GFheC � ' h�dHh�DB � � � BF Ah HG � hAB gG 
eDE iB �BFFB � #B� B fGAB dGE HG CeD�BHHB
hC 
eE� GFheC � � h�dHh�DB � ' � GHeEA HBA iBD � hABA gG 
eDE ieCCBCF HB � #B� B E IBADHFGF � +� ', ihF �DB
HeEA�DB H �eC G DCB �eCCGhAAGC�B �e�dHgBFB iD � eCiB � HBA � ei gBHBA �e��DCA GD iBD � hABA
gG 
eDE � � � ' BF � � � � AeCF IB�GHB� BCF � ei gBHBA iB � � +� ' 8 � � , � �B d eAFDHGF HB d HDA
h�deEFGCF iB HG HhAFB BAF AGCA ieDFB +� *, � � �BAF HDh �Dh GAADEB �DB H �eC B G� hCB A IBdGE IB� BCF
��G�DB � eCiB d eAAhf HB +� ei gBHB , iB HG fGAB iB �eCCGhAAGC�B �

	 GFADCe BF � BCiBH
eC %	� & �G ( eCF IB�GHB� BCF i IB�Ch iBA ed IBEGFBDEA i � �j �/�1 ��+ +BEG�
ADEB , �Dh AeCF GD ed IBEGFBDEA iB � hAB gG 
 eDE �B �DB HBA ed IBEGFBDEA iB �eCFEG�FheC AeCF GD 
ed IBEGFBDEA iB E IB� hAheC �

�D dehCF iB �DB A IB� GCFh�DB eC ihAd eAB iD F� IBeEgB� B iB EBdE IBABCFGFheC ADh�GCF 7
�� �AG@�A� A �
 6� )� (���+�"�  � 1 $!� 0� . )"� � !�+$!5 �$+ #�! � )!+" #�+! =6
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@CFD hFh�B� BCF � HBA ed IBEGFBDEA iB E IB� hAheC GddeEFBCF DC ��GC�B� BCF � hC h� GH gG H �BCAB�fHB
iBA � eCiBA d eAAhf HBA +HBA � ei gBHBA iB HG fGAB iB �eCCGhAAGC�B , deDE FEeD�BE HBA � eCiBA HBA d HDA
�E IBihf HBA GD �D iB HG CeD�BHHB hC 
eE� GFheC � GHeEA �DB HBA ed IBEGFBDEA iB � hAB gG 
 eDE GddeEFBCF
DC ��GC�B� BCF � hC h� GH gG ��G�DB � eCiB d eAAhf HB iB 
G ��eC gG FBChE �e�dFB iB HG CeD�BHHB
hC 
eE� GFheC �DBH �DB AehF H � IBFGF iGCA HB�DBH HB � eCiB AB FEeD�GhF � �eC� � BC B G� hCGCF �B
F� IBeE gB� B BF HB F� IBeEgB� B �eEEBAdeCiGCF deDE HBA ed IBEGFBDEA iB E IB� hAheC +F� IBeEgB� B �l, � eC BC
i IBiDhF 
G� hHB� BCF HB E IBADHFGF ADh�GCF 7
�� �AG@�A� A �
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@H BAF ieC� deAAhf HB iB i IB�ChE DC ed IBEGFBDE iB � hAB gG 
eDE gG dGEFhE i �DC ed IBEGFBDE iB

E IB� hAheC ieCC IB �

�B dEef HgB� B � IBC IBEGH AeD HB� IB dGE HB FEG�GhH iB 	 GFADCe BF � BCiBH
eC BAF �BHDh iB H �eC�
Fe He� hB iBA ed IBEGFBDEA iB ��GC�B� BCF iB HG �eCCGhAAGC�B � !C B"BF � HeEA�DB H �eC i IB�ChF DC
F�d B i �ed IBEGFBDEA iB ��GC�B� BCF � hH 
GDF Aeh�CBDAB� BCF i IB�EhEB HB F�d B i �GddHh�GFheCA BF HBA��deF� gBABA 
GhFBA dGE �BA ed IBEGFBDEA � @H BAF dGE B B�dHB DFhHB iB Ad IB� h�BE HG CGFDEB iB HG CeD�
�BHHB hC 
eE� GFheC 7 efABE�GFheCA � �eCCGhAAGC�BA � �Ee�GC�BA ��� �EhBi� GC BF $GHd BEC %�$&l ( eCF
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