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]GXJR:=GNOK

� l ]�������]�� � IJK�IJ= W:NO=GNOADR:X�]
C:KDIM?BIJC:= IMP
�
w(' �w(' l �

w IJK�R:= R!@�=GN�KDFGoGKD]GR:HON�CiP
EGIJ\�NO=GKDIJC:=�LD| �@9 � N�EGNO=GCi?BN
o@h � ?BYGN
\�Ri^1IJ\�R:X|=#FG\�o
NOA�CiPlADN � NOH�?BIJC:=GK

IJ= � U �^Y�KDFGHBY*?BYGRi?�?BYGNOIJA�Keh1Ke?BNO\{IJK�IJ=*W:NO=GNOADR:X�]
C:KDIM?BIJC:=3�.KDC�?BYGRi? � � `

\�NOR:=GK�?BYGRi?�?BYGNOADN�IJK�=GC�ADN � NOH�?BIJC:= IJ= � U �^Y�9 � N�?BADNORi?
KDFGHOHONOKDIM_@NOXMh�?BYGN
HOR:KDNOK � � L�]BT�]O8wR:=GE � � `19+glYGADC:FGW:Y�?BYGIJK%]GADC#CiP89�?BYGNdEGIJKe?BR:=GHON�HOC:=GKDIJEGNOADNOE
IJK%?BYGN�EGIJKe?BR:=GHON|R:KDKDC#HOIJRi?BNOE�
wIM?BY�?BYGN�IJ=@_:R:ADIJR:=@?%IJ=G=GNOA.]GADC#EGFGH�? U \�NO=@?BIJC:=G=GNOE
pDFGKe?wo
N�PQC:ADN�?BYGIJK�?BYGNOC:ADNO\�Y�R:=GE�IJKlEGNO=GCi?BNOE�o@h �#9
glY#FGK�9 
dN*o
NOW:IJ=�
wIM?BY � � L�9�I>9fN%9 
dN R:KDKDFG\�N�?BYGRi? � U �^Y�HOC:=@?BR:IJ=GK

Ri?�XJNOR:Ke?�?BYGADNON�ADN � NOH�?BIJC:=GK � l ] � v ] ���
IJ= ?BYGN�]GXJR:=GNOK � l ]�� v ]�����KDFGHBY ?BYGRi?
� l � � v � ��� � ! `$##9�glYGNOKDN�]GXJR:=GNOK�EGN�?BNOAD\�IJ=GN�?BADIJR:=GW:XJNOK
C:= '

v
R:=GE


dN*HBYGC#C:KDN*R ?BADIJR:=GW:XJN ��m KDFGHBY ?BYGRi?�IM?BK�R:ADNOR IJK�\�IJ=GIJ\�R:XwR:\�C:=GW ?BYGC:KDN

CiP�R:XJX�?BADIJR:=GW:XJNOK�R:KDKDC#HOIJRi?BNOE 
wIM?BY ?BYGADNON�ADN � NOH�?BIJC:=GK�IJ= � U �^Y�9*glYGNO=�9%?BYGN
ADN � NOH�?BIJC:=GK � � w ��k�l 
wYGNOADN � IJK
IJ= ?BYGN�W:ADC:FG] W:NO=GNOADRi?BNOE o@h � l ] � v ] ����R:ADN
R:KDKDC#HOIJRi?BNOE 
wIM?BY�]GXJR:=GNOK � U � w Y�9�glYGNOADN�PQC:ADN%9 
dN�C:o1?BR:IJ=�R�?BADIJR:=GW:FGXJRi?BIJC:=�CiP
'
v

wIM?BY�?BADIJR:=GW:XJNOK � U ��m YlKDFGHBY�?BYGRi?�NOR:HBY�KDIJEGN�CiP|R�?BADIJR:=GW:XJN�KD]GR:=GKlR�]GXJR:=GN

CiP%R�ADN � NOH�?BIJC:=
NO~#FGIM_:R:XJNO=@?+?BC � l ] � v C:A ���O9�;QP �wIJK|R�ADN � NOH�?BIJC:=�IJ=�R�]GXJR:=GN �
?BYGRi?lIJK�=GCi?lR�KDIJEGNwCiP%R�?BADIJR:=GW:XJN%9:o@h�KDFGHOHONOKDKDIM_@N�NO~#FGIM_:R:XJNO=GHONOK�
dN�HOC:=GKe?BADFGH�?
R ADN � NOH�?BIJC:= NO~#FGIM_:R:XJNO=@?�?BC ��IJ= R ]GXJR:=GN�?BYGRi?�IJ=@?BNOADKDNOH�?BK�?BYGN�IJ=@?BNOADIJC:A�CiP
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6 � �

��m R:=GE�?BYGRi?�HOC:=@?BADR:EGIJH�?BKw?BYGN
\�IJ=GIJ\�R:XJI�?qh�CiP�?BYGN
R:ADNOR�CiP ��m 9
glY#FGK�9.NOR:HBY
ADN � NOH�?BIJC:= IJ= � U �^Y
IJK�R ADN � NOH�?BIJC:= IJ= C:=GN�KDIJEGN�CiP�?BYGN�?BADIJR:=GW:FGXJRi?BIJC:= CiP

'
v
�
IM?�IJK�NO~#FGIM_:R:XJNO=@?l?BC � l ] � v C:A ����R:=GE�o
NOXJC:=GW:Kl?BC�?BYGN�W:ADC:FG]�W:NO=GNOADRi?BNOE

o@h � l ] � v ] ����9 s1FGAe?BYGNOAD\�C:ADN%9wNOR:HBY IJ=@_@C:XJF1?BIJC:= CiP � U �^Y�
wYGIJHBY IJK�=GCi?�R

ADN � NOH�?BIJC:=
C:A � }q}�IJK|R:=�C:Ae?BYGC:W:C:=GR:X
F�� .�.�K�G(H��E\(e^[EOy\(e
K��^9:I>9fN%9@R�YGR:XMP'�>?BFGAD=
CiP�Ri^1IJK���9 4 N�?�FGKwHOC:=GKDIJEGNOAlC:=GN�CiP|?BYGNO\�9GR�Keh1\�\�N�?BAeh ��IJ=�R�XJIJ=GN��^9,o@h
KDFGHOHONOKDKDIM_@N
NO~#FGIM_:R:XJNO=GHONOK 
dN�\�ROh*KDFG]G]
C:KDN�?BYGRi? ��� '

v
IJK�R�]
C:IJ=@?�� IJ=

� mQ9 4 N�?�� o
Nw?BYGNw?BR:=GW:NO=@?l]GXJR:=GNw?BC�'
v
Ri?!� R:=GE U � � Y�] U � ��Y�] U � � Y|?BYGN

IJ=@?BNOADKDNOH�?BIJC:=GK�CiP�� ADNOKD]
NOH�?BIM_@NOXMh�
wIM?BY�� l ]�� v ]�����9 ��Ci?BN
?BYGRi? � U ��Y � �

R:=GE ?BYGN�ADNOKe?BADIJH�?BIJC:= CiP ��?BC�� IJK�?BYGN�Keh1\�\�N�?BAeh ���<CiP�HONO=@?BNOA�� 9 � N

EGIJKe?BIJ=GW:FGIJKDY
?BYGADNON�HOR:KDNOK42)� IJKlIJ=�?BYGN�IJ=@?BNOADIJC:AdCiP ��m 9&� IJKlIJ=�?BYGN�IJ=@?BNOADIJC:A

CiP|R�KDIJEGN�CiP � m
C:A�� IJKlR�_@NOAe?BN�^�CiP � mQ9
4 N�?�FGK�KDFG]G]
C:KDN�?BYGRi?�� IJK�IJ= ?BYGN�IJ=@?BNOADIJC:A�CiP ��m 9 glYGNO=�9 � � l ��IJK�R

ADN � NOH�?BIJC:= IJ= R ]GXJR:=GN � ml R:=GE � ml ��� � ����� U � � Yx�>9 glYGN*IJ=GNO~#FGR:XJIM?>h

T � U �t]�� � Y 7 � U ��]�� � Y U 
wYGNOADN�� U �t]�� � Y�]�� U ��]�� � Y�R:ADN�?BYGN�EGIJKe?BR:=GHONOK
PQADC:\ � C:A � ?BC U �dc�YnY 
dC:FGXJE�IJ\�]GXMh�?BYGRi?�?BYGN�]GXJR:=GNOK �Bml ]��

v R:=GE ���wEGN��
?BNOAD\�IJ=GNlR:=GCi?BYGNOA+?BADIJR:=GW:XJN�
wIM?BY�R:=�R:ADNOR�XJNOKDK|?BYGR:=
?BYGNwR:ADNOR�CiP ��m R:=GE
?BYGRi?
IJK�IJ\�]
C:KDKDIJoGXJN U KDNON�s%IJW:FGADN�8Ot1Y�9|glYGNOADN�PQC:ADN�� \�FGKe?|_@NOADIMP'h
?BYGNwIJ=GNO~#FGR:XJIM?DIJNOK

T � U �t]�� � Y�2�� U ��]�� � Y�] T � U �t]�� � Y52�� U �S]�� � Y�R:=GE T � U �t]�� ��Y52
� U � ]�� ��Y 
wYGIJHBY�IJK�IJ\�]
C:KDKDIJoGXJN:9.s1FGAe?BYGNOAD\�C:ADN%9@IMP+� IJK�IJ=�?BYGNwIJ=@?BNOADIJC:A|CiP%R

KDIJEGN�CiP ��m 91KDROh�IJ=�?BYGN�IJ=@?BNOADIJC:A|CiP0� � � �-91?BYGNOADN�IJKdR
ADN � NOH�?BIJC:= � m IJ=�R
]GXJR:=GN
� m KDFGHBY�?BYGRi? � � � l � m R:=GE � m � � l � '

v
� ! � ##9�;>=�?BYGIJKwHOR:KDN%9%C:=GN�CiP

?BYGN�?BADIJR:=GW:XJNOK�EGN�?BNOAD\�IJ=GNOE�o@h �Bm(]�� l ]�� v C:A �Bm(]�� l ]�����YGR:K�R:= R:ADNOR�XJNOKDK
?BYGR:=�?BYGN�R:ADNOR�CiP ��m 
wYGIJHBY�IJK�IJ\�]
C:KDKDIJoGXMN U KDNON
s%IJW:FGADN�8Ov1Y�9�s%IJ=GR:XJXMh19GIMP��
IJK�R�_@NOAe?BN�^�CiP ��m 9,KDROh � l ��� v � '

v
� ! � #
?BYGNO= ��IJKl?BYGN�Keh1\�\�N�?BAeh�IJ=

?BYGN�XJIJ=GN�� l ��� v EGNO=GCi?BNOE�o@h�� l v 9 4 N�?�FGK�=GCi?BN�?BYGRi? � l v IJK�IJ=�?BYGN�W:ADC:FG]
W:NO=GNOADRi?BNOE�o@h � l R:=GE � v 9
� N�HOC:=GHOXJFGEGN�?BYGRi?'9%FG]*?BC�NO~#FGIM_:R:XJNO=GHON%9,?BYGNOADN
R:ADN�Ri?�\�C:Ke?
NOIJW:Y@?�\�FGXM�

?BIJ]GXJIJHORi?BIM_@N�ADNOR:XlKe?BADFGH�?BFGADNOK�C:=�R R:=GE ?BYGN�h R:ADN�R:KDKDC#HOIJRi?BNOE 
wIM?BY C:=GN�CiP

}q}�] � l ] � v ] ����] � l v ] � l ��] � v �']�|?}q}19 ;QP � � |?}q} o
NOXJC:=GW:K
?BC � U �^Y�?BYGNO= � � l
IJK�R�Keh1\�\�N�?BAeh�IJ=*R�XJIJ=GN�R:=GE�?BYGNOADN
N�^1IJKe?BK��*IJ=�?BYGN
W:ADC:FG]*W:NO=GNOADRi?BNOE*o@h
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6 � �

� l ] � v ] ����KDFGHBY�?BYGRi? � U � � l Y ��k�l � � l v ] � l ��C:A � v ��KDC�?BYGRi?���o
NOXJC:=GW:Kd?BC
?BYGN
W:ADC:FG]�W:NO=GNOADRi?BNOE�o@h � l ] � v ] ����9%glY#FGK�9 � U �^Y.IJK
?BYGN�W:ADC:FG]�W:NO=GNOADRi?BNOE�o@h�?BYGN
?BYGADNON�ADN � NOH�?BIJC:=GK � l ] � v ] ����R:=GE�� � U RoY � � v ��� U �^Y�9�u�C:ADNOCO_@NOA�9 � U �^Y
]GADNOKDNOAe_@NOK�R�XJRi?D?BIJHONdKDC�?BYGRi?�IM?�IJK|R�HOADIJKe?BR:XJXJC:W:ADR:]GYGIJH�cdCO^1N�?BNOA�W:ADC:FG] � W:NO=1�

NOADRi?BNOE�o@h�?BYGADNON�ADN � NOH�?BIJC:=GKO9�glYGNOADN�PQC:ADN%9 � IJKwIJKDC:\�C:AD]GYGIJHw?BC � v � ����C:A
?BC�R�cdCO^1N�?BNOA�W:ADC:FG]�CiP�?qh1]
N�y
��C:A�� � U KDNON��Ur!�(Y�9 ��Ci?BN�?BYGRi?�?BYGN�?BADR:HON�CiP
R:=@h ADCi?BRi?BIJC:=*IJ= � \�FGKe?�o
N�R:= IJ=@?BNOW:NOA�KDC�?BYGRi?�?�IJK�IJ= ! T�]DL�]Dj�]DZ$# U KDNON
?BYGN�]GADC#CiP+CiP|glYGNOC:ADNO\ m#9fZ19M8'Y�9
4 N�?wFGKdR:KDKDFG\�N�=GC�
 ?BYGRi? � � T�9GI>9fN:9 9#?BYGRi? � U �^YdHOC:=@?BR:IJ=GK�?�
dC�EGIJKe?BIJ=GH�?

ADN � NOH�?BIJC:=GK�� l R:=GE � v IJ=�?BYGN�]GXJR:=GNOK�� l R:=GE
� v KDFGHBY�?BYGRi? � l �
� v � � s
R:=GE R:XJXwCi?BYGNOA�ADN � NOH�?BIJC:=GK�IJ= � U �^Y�R:ADN�IJ= ]GXJR:=GNOK�HOC:=@?BR:IJ=GIJ=GW � s 9 � N

HBYGC#C:KDN � l R:=GE � v KDFGHBY
?BYGRi?|?BYGNdR:ADNOR�CiP,?BYGNlKDXJIJHON � EGN�?BNOAD\�IJ=GNOE�o@h � l ]�� v
C:= '

v
IJKw\�IJ=GIJ\�R:X>9�y�K�IJ=�?BYGN�]GADN�_1IJC:FGKlHOR:KDN%9,?BYGN�\�IJ=GIJ\�R:XJI�?qh�CiP|?BYGN�R:ADNOR

CiP � IJ\�]GXJIJNOK�?BYGRi?�R:XJX�?BYGN�ADN � NOH�?BIJC:=GK�IJ= � U �^Y
R:ADN�NO~#FGIM_:R:XJNO=@?�?BC � l C:A
� v R:=GE R:ADN�IJ= ?BYGN�W:ADC:FG] W:NO=GNOADRi?BNOE o@h � l R:=GE � v 9 ��C�
E9dIMP ��, � U �^Y
IJK�R*Keh1\�\�N�?BAeh IJ= R XJIJ=GN � KDFGHBY ?BYGRi? ! � # � � � '

v 9do@h KDFGHOHONOKDKDIM_@N

NO~#FGIM_:R:XJNO=GHONOK 
dN�\�ROh�KDFG]G]
C:KDN�?BYGRi?!� IJKlIJ= � 9l;QP ! � # � � l ��� v ��'
v

?BYGNO= � � � l v R:=GE o
NOXJC:=GW:K
?BC*?BYGN�W:ADC:FG] W:NO=GNOADRi?BNOE o@h � l R:=GE � v 9�;Q?

ADNO\�R:IJ=GK�?BC�?BADNORi?l?BYGN�HOR:KDNOK42)� IJKdIJ=�?BYGN�IJ=@?BNOADIJC:A�CiP+R
KDIJEGN�CiP � C:AlIJ=�?BYGN

IJ=@?BNOADIJC:AdCiP � 9
;QP+� IJK�IJ=�?BYGN�IJ=@?BNOADIJC:A|CiP%R�KDIJEGN%9�
dN�KDFG]G]
C:KDNl?BYGRi? � IJK�IJ= � l ��'

v U C:A
� v ��' v Y�9+glYGNO=�9@?BYGNOADNlIJK�R�ADN � NOH�?BIJC:= � m IJ=�R�]GXJR:=GN � m KDFGHBY�?BYGRi?�� � � l � m
R:=GE
� l � �Bm4��'

v
�"! � ##9|glYGNOADN�PQC:ADN%9 �BmGEGC#NOKd=GCi?dHOC:=@?BR:IJ=�� s R:=GE�?BYGRi?

IJKlIJ\�]
C:KDKDIJoGXJN:9

;QP1� IJK|IJ=�?BYGNlIJ=@?BNOADIJC:A+CiP � 9 � � l �wIJK|R�ADN � NOH�?BIJC:=
IJ=
R�]GXJR:=GN�� ml � �
U � l Y

?BYGRi?%HOC:=@?BR:IJ=GK � s o@h�Y@h1]
Ci?BYGNOKDIJKO9
glY#FGK�9 � ml � � l � �
s R:=GE � s IJK.IJ=@_:R:ADIJR:=@?

o@h ��KDC�?BYGRi?�� IJK�IJ=�?BYGNw]GXJR:=GN �?mG]GR:KDKDIJ=GW�?BYGADC:FGW:Y�?BYGNwHONO=@?BNOAdCiP+' v R:=GE
C:Ae?BYGC:W:C:=GR:X.?BC � s 9 4 N�?�FGKwEGNO=GCi?BN�o@h��{?BYGN�]GXJR:=GN�]GR:KDKDIJ=GW
?BYGADC:FGW:Y � s 9
C:Ae?BYGC:W:C:=GR:X+?BC � m ?BYGRi?�HOC:=@?BR:IJ=GK�� R:=GE�o@h � U ADNOKD]
NOH�?BIM_@NOXMh19 � l R:=GE � v Y
?BYGN�EGIJYGNOEGADR:X|R:=GW:XJNOK�o
N�?�
dNONO= � l ]�� v U ADNOKD]
NOH�?BIM_@NOXMh19 � l ]�� R:=GE � v ]��^Y�9
h1IJ=GHON�?BYGN�R:ADNOR�CiP � IJK�\�IJ=GIJ\�R:X ��\�FGKe?�_@NOADIMP'h�?BYGN
IJ=GNO~#FGR:XJIM?DIJNOK � : T � l
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R:=GE � : T � v KDC�?BYGRi?�� l � � v � � �:T�R:=GE � � l � � � v U KDNON�s%IJW:FGADN�Ti`1Y�9
glYGNOADN�PQC:ADN%9�NOR:HBY ADN � NOH�?BIJC:= IJ= � U �^Y�IJK�NO~#FGIM_:R:XJNO=@?�?BC � l R:=GE PQC:A�NOR:HBY

ADN � NOH�?BIJC:= � m IJ= � U �^Y�9�?BYGNOADN�N�^1IJKe?BK � IJ= ?BYGN�W:ADC:FG] W:NO=GNOADRi?BNOE o@h �%] � l
KDFGHBY�?BYGRi? � � m ��k�l � � l KDC
?BYGRi? � m IJKlIJ=�?BYGN�W:ADC:FG]�W:NO=GNOADRi?BNOE�o@h �%] � l 9
g%C�HOC:=GHOXJFGEGN%9 
dNdEGIJKe?BIJ=GW:FGIMKDY�?BYGN|?�
dC�HOR:KDNOK � U �^Y%HOC:=@?BR:IJ=GK%R�Keh1\�\�N�?BAeh

��IJ= R XJIJ=GN � KDFGHBY ?BYGRi? � � l � � � v C:A�=GCi?�9�;>= ?BYGN�b,ADKe?�HOR:KDN%9w?BYGNOADN
R:ADN�Ri?�\�C:Ke?'9�FG] ?BC�NO~#FGIM_:R:XJNO=GHON%9.bG_@N�\�FGXM?BIJ]GXMIJHORi?BI�_@N
ADNOR:XlKe?BADFGH�?BFGADNOK�C:=
R R:KDKDC#HOIJRi?BNOE 
wIM?BY }q}�] � l ] �%] � l v ] �
9 u�C:ADN�]GADNOHOIJKDNOXMh19l?BYGN�ADNOKe?BADIJH�?BIJC:= CiP

� � l ?BC �?m�IJK�R ADCi?BRi?BIJC:= CiP
R:=GW:XJN � R:=GE C:ADEGNOA ?�9 ? , ! T�]DL�]Dj�]DZ$##9 ;QP

? � T�?BYGNO= � � � R:=GE � l � � v 
wYGIJHBY IJK
IJ\�]
C:KDKDIJoGXJN:9*;QP5? � L�?BYGNO=

U � � l Y
�
IJK�?BYGN�ADN � NOH�?BIJC:= IJ= � m 
wYGIJHBY IJK�R:XJKDC�IJ\�]
C:KDKDIJoGXJN:9�;QP ? � j�C:A�Z

?BYGNO= U � � l Y
� � v

� � l v R:=GE���EGC#NOK�=GCi?�o
NOXJC:=GW�?BC � U �^Y�Ci?BYGNOA 
wIJKDN
� � l v IJK
?BYGN�ADN � NOH�?BIJC:= IJ= � m 9 glY#FGK�?BYGNOADN�R:ADN�Ri?�\�C:Ke?
PQC:FGA
\�FGXM?BIJ]GXMIMHORi?BIM_@N
ADNOR:X
Ke?BADFGH�?BFGADNOK�9|FG] ?BC�NO~#FGIM_:R:XJNO=GHON%9+R:KDKDC#HOIJRi?BNOE 
wIM?BYA}q}�] �%] � l ] � l v R:=GE � U �^Y
IJK�?BYGN�W:ADC:FG] W:NO=GNOADRi?BNOE o@h � l R:=GE �:9 � N�HOC:=GHOXJFGEGN
?BYGRi?'9+IJ= ?BYGIJK�HOR:KDN%9
�

�
U RoYdIJKlIJKDC:\�C:AD]GYGIJHl?BC � v � ��� 
wIM?BY�?�IJ= ! j�]DZ$##9
;>= ?BYGN�KDNOHOC:=GE HOR:KDN%9 � EGC#NOK�=GCi?
o
NOXJC:=GW�?BC�� U �^Y�Ci?BYGNOA 
wIJKDN � � l IJK�R

Keh1\�\�N�?BAeh*IJ= R�XJIJ=GN
C:Ae?BYGC:W:C:=GR:X|?BC�� l ?BYGRi?
\�FGKe?�o
N�NO~#FGIM_:R:XJNO=@? U FGKDIJ=GW
R:=*NOXJNO\�NO=@?��*IJ=�?BYGN
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