
D
I

S
C

U
S

S
I

O
N

 
P

A
P

E
R

 
S

E
R

I
E

S

Forschungsinstitut 
zur Zukunft der Arbeit
Institute for the Study 
of Labor 

The Ratio Bias Phenomenon: Fact or Artifact?

IZA DP No. 4546

November 2009

Mathieu Lefebvre
Ferdinand M. Vieider
Marie Claire Villeval



 
The Ratio Bias Phenomenon: 

Fact or Artifact? 
 
 

Mathieu Lefebvre 
University of Liège, CREPP 

and GATE  
 

Ferdinand M. Vieider 
University of Lyon, CNRS-GATE 

and DIW Berlin 
 

Marie Claire Villeval 
University of Lyon, CNRS-GATE, 
CCP, Aarhus University and IZA 

 
 
 

Discussion Paper No. 4546 
November 2009 

 
 

IZA 
 

P.O. Box 7240   
53072 Bonn   

Germany   
 

Phone: +49-228-3894-0  
Fax: +49-228-3894-180   

E-mail: iza@iza.org 
 
 
 
 

Any opinions expressed here are those of the author(s) and not those of IZA. Research published in 
this series may include views on policy, but the institute itself takes no institutional policy positions. 
 
The Institute for the Study of Labor (IZA) in Bonn is a local and virtual international research center 
and a place of communication between science, politics and business. IZA is an independent nonprofit 
organization supported by Deutsche Post Foundation. The center is associated with the University of 
Bonn and offers a stimulating research environment through its international network, workshops and 
conferences, data service, project support, research visits and doctoral program. IZA engages in (i) 
original and internationally competitive research in all fields of labor economics, (ii) development of 
policy concepts, and (iii) dissemination of research results and concepts to the interested public.  
 
IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. 
Citation of such a paper should account for its provisional character. A revised version may be 
available directly from the author. 



IZA Discussion Paper No. 4546 
November 2009 

 
 
 
 
 
 
 
 
 

ABSTRACT 
 

The Ratio Bias Phenomenon: Fact or Artifact?* 
 
The ratio bias – according to which individuals prefer to bet on probabilities expressed as a 
ratio of large numbers to normatively equivalent or superior probabilities expressed as a ratio 
of small numbers – has recently gained momentum, with researchers especially in health 
economics emphasizing the policy importance of the phenomenon. Although the bias has 
been replicated several times, some doubts remain about its economic significance. Our two 
experiments show that the bias disappears once order effects are excluded, and once salient 
and dominant incentives are provided. This holds true for both choice and valuation tasks. 
Also, adding context to the decision problem does not change this outcome. No ratio bias 
could be found in between-subject tests either, which leads us to the conclusion that the 
policy relevance of the phenomenon is doubtful at best. 
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-&*,-5*+-5*+%:+.)*+170F*2.1+6-1+"LAK+=*-,1?+-43+gKr+6*,*+<-8*A++B88+170F*2.1+6*,*+9-/3+-+:8-.+:**+%:+

vLg+dq"Je+.%+2-,,=+%7.+.)*+.-1D+3*12,/0*3+0*8%6+/4+-33/./%4+.%+1*&*,-8+%.)*,?+74,*8-.*3?+.-1D1A+$%+

-33/./%4-8+*-,4/45+9%11/0/8/./*1+6*,*+<*4./%4*3+/4+.)*+,*2,7/.<*4.+9,%2*11+/4+%,3*,+.%+-&%/3+-+

9%11/08*+1*8*2./%4+0/-1+/4.%+.)*+,*-8E/42*4./&*+.,*-.<*4.A+

B1?&1#%,&(C"1%D'6"#%;1G+M4+.)*+)=9%.)*./2-8+.,*-.<*4.?+170F*2.1+6*,*+9-/3+.)*+9-,./2/9-./%4+:**+-43+

3/1</11*3+%42*+.)*=+)-3+2%<98*.*3+.)*+>7*1./%44-/,*A+M4+.)*+,*-8+/42*4./&*1+.,*-.<*4.?+L+%7.+%:+

*&*,=+g+170F*2.1+-33/./%4-88=+98-=*3+:%,+,*-8+<%4*=A+()*+9,/@*+.%+0*+6%4+6-1+vK!A+[%4*.-,=+

/42*4./&*1+6*,*+/<98*<*4.*3+71/45+-+,-43%<+/42*4./&*+<*2)-4/1<+dB03*88-%7/?+V-/88%4?+-43+

a-DD*,?+"!!WH+m-,,/1%4?+P-7?+-43+a/88/-<1?+"!!"H+m%8.+-43+P-7,=?+"!!"H+[=-5D%&+-43+U8%..?+

L''WeA+C4*+%:+.)*+.-1D1+6-1+,-43%<8=+1*8*2.*3+:%,+,*-8+98-=A++_/42*+%.)*,+.-1D1+4%.+3*12,/0*3+/4+.)/1+

9-9*,+6*,*+-81%+/42873*3+/4+.)*+,-43%<+*;.,-2./%4+<*2)-4/1<?+.)*+9,%0-0/8/.=+%:+)-&/45+-.+8*-1.+%4*+

,-./%+0/-1+.-1D+*;.,-2.*3+6-1+LsJ+2%43/./%4-8+%4+0*/45+1*8*2.*3+:%,+,*-8+98-=A+()*+K+-416*,1+)-3+.)*4+

.)*+1-<*+9,%0-0/8/.=+%:+0*/45+*;.,-2.*3A+

a*+6-4.*3+170F*2.1+.%+:**8+-1+74%01*,&*3+-1+9%11/08*+/4+%,3*,+.%+-&%/3+9%.*4./-8+3*<-43+

*::*2.1A+(%+-117,*+.)*<+%:+.)*/,+-4%4=</.=?++170F*2.1+/4+.)*+,*-8+9-=%::+2%43/./%4+%0.-/4*3+-+

,-43%<8=+5*4*,-.*3+47<0*,+.)-.+6-1+-11%2/-.*3+.%+.)*/,+>7*1./%44-/,*A+"!r+%:+.)*1*+47<0*,1+6*,*+

.)*4+*;.,-2.*3?+-43+.)*+2)%/2*1+/43/2-.*3+%4+.)*+2%,,*19%43/45+>7*1./%44-/,*+6*,*+98-=*3+:%,+,*-8+

<%4*=A+_70F*2.1+2%783+.)*4+8-.*,+9/2D+79+.)*/,+6/44/451+0=+9,*1*4./45+.)*/,+47<0*,+.%+-+1*2,*.-,=+%4+

^



-+3/::*,*4.+:8%%,A+()/1+9,%2*37,*+57-,-4.**1+.)-.+170F*2.1+,*<-/4+-4%4=<%71+-43+.)71+-&%/31+-81%+

.)*+/4.,%372./%4+%:+-33/./%4-8+2%4:%7431+do/*/3*,?+"!!'eA

E"<FG+_70F*2.1+6*,*+9,*1*4.*3+6/.)+*/5).+2)%/2*1+0*.6**4+.6%+7,41+2%4.-/4/45+L!+-43+L!!+0-881+

,*19*2./&*8=A+()*+<C"66('-1+6-1+D*9.+2%41.-4.+-.+%4*+,*3+d6/44/45e+0-88+%7.+%:+L!A+()*+2%<9%1/./%4+

%:+.)*+6"-G&('-1+6-1+&-,/*3+1%+-1+.%+9,%&/3*+/42,*-1/458=+6%,1*+9,%0-0/8/./*1+%:+6/44/45?+:,%<+L!?+'?+

K?AAA?J+6/44/45+0-881+%7.+%:+L!!A+()*1*+2)%/2*1+6*,*+9,*1*4.*3+1*>7*4./-88=+%4+.)*+1-<*+9-5*?+/4+-+

3*1/54+-3-9.*3+:,%<+.)*+%4*+71*3+0=+I*4*1ES-F+-43+T91.*/4+dL''ZeA++()*+8-,5*+7,4+6-1+-86-=1+

98-2*3+0*8%6+.)*+1<-88+7,4+d1**+-99*43/;+BeA+M4+-33/./%4+.%+.)*1*+2)%/2*+.-1D1?+170F*2.1+6*,*+-1D*3+

.%+/43/2-.*+.)*/,+6/88/454*11+.%+9-=+da(Ue+:%,+.)*+*>7-8+9,%0-0/8/.=+7,41+%48=A+()/1+a(U+>7*1./%41+

6-1+4%.+/42*4./&/@*3A

H9D;#$&<&<A+a*+)=9%.)*1/@*3+.)-.+-+,-./%+0/-1+6%783+0*+%01*,&*3+/4+.)*+2)%/2*1A+()/1+)=9%.)*1/1+

/<98/*1+.)-.+:%,+.)*+*>7-8+9,%0-0/8/.=+7,41+2)%/2*1+%:+.)*+8-,5*+7,4+6%783+0*+1/54/:/2-4.8=+5,*-.*,+

.)-4+g!r+d,-43%</@-./%4eA+]%,+2-1*1+/4+6)/2)+.)*+8-,5*+7,4+/1+/4:*,/%,?+-4=+2)%/2*1+%:+.)*+8-,5*+7,4+

2-4+0*+/4.*,9,*.*3+-1+,-./%+0/-1A+m%6*&*,?+6*+:%,<-88=+.*1.+:%,+.)*+4788+)=9%.)*1/1+.)-.+.)*+2)%/2*+

:,*>7*42=+%:+.)*+4%,<-./&*8=+/4:*,/%,+8-,5*+7,4+/1+5,*-.*,+.)-4+-+gr+*,,%,+,-.*AL+B81%?+6*+

)=9%.)*1/@*3+.)-.+170F*2.1+6%783+0*+6/88/45+.%+9-=+1/54/:/2-4.8=+<%,*+:%,+.)*+8-,5*+7,4+.)-4+:%,+.)*+

1<-88+7,4+6)*4+.)*+.6%+7,41+%::*,+*>7-8+9,%0-0/8/./*1+%:+6/44/45A

>8>$%#+IF'+

a*+:/,1.+8%%D+-.+.)*+2-1*+/4+6)/2)+.)*+.6%+7,41+9,%&/3*+*>7-8+9,%0-0/8/./*1+%:+6/44/45+-55,*5-./45+

-2,%11+.)*+/42*4./&*+2%43/./%41A+()*+)=9%.)*1/1+.)-.+9*%98*+,-43%</@*+0*.6**4+.)*+.6%+7,41+6)*4+

L +()*+&-87*+%:+gr+71*3+/1+2%<98*.*8=+3/12,*./%4-,=A+()/1+9,%08*<+6/88+0*+3*-8.+6/.)+*;98/2/.8=+/4+*;9*,/<*4.+"A

W



.)*=+%::*,+*>7-8+9,%0-0/8/./*1+%:+6/44/45+/1+1.,%458=+,*F*2.*3+dD+w+!A!!L?+0/4%</-8+.*1.eA"+M43**3?+

^Kr+%:+170F*2.1+2)%%1*+.)*+8-,5*+7,4+6)*4+.)*+.6%+7,41+%::*,+.)*+1-<*+9,%0-0/8/.=+%:+6/44/45A+

()%75)+a(U+6-1+:%743+.%+0*+1%<*6)-.+)/5)*,+:%,+.)*+8-,5*+-1+2%<9-,*3+.%+.)*+1<-88+7,4+dvgA^^+

&*,171+vgA"Ze?+.)*+*::*2.+:-/81+.%+,*-2)+1/54/:/2-42*+d#dL^ge+u+!AKJ?+D(u+!AJK'eA

B1+%4*+</5).+*;9*2.?+.)*+2)%/2*+9,%9%,./%4+%:+.)*+8-,5*+7,4+/1+1.,%458=+,*372*3+6)*4+.)*+

9,%0-0/8/.=+%:+6/44/45+/4+.)*+8-,5*+7,4+/1+9,%5,*11/&*8=+,*372*3?+-1+2-4+0*+1**4+/4+]/57,*+LA+

m%6*&*,?+"Jr+%:+170F*2.1+1./88+2)%%1*+.)*+8-,5*+7,4+6)*4+.)*+9,%0-0/8/.=+%:+6/44/45+/1+,*372*3+.%+

'sL!!A+()*+47<0*,+%:+9*%98*+2)%%1/45+.)*+/4:*,/%,+8-,5*+7,4+/1+.)*4+9,%5,*11/&*8=+,*372*3+:%,+6%,1*+

9,%0-0/8/./*1+%:+6/44/45+6/.)+.)*+8-,5*+7,4?+07.+3/&*1+743*,+L!r+%48=+%42*+.)*+8-,5*+7,4+%::*,1+-+

9,%0-0/8/.=+%:+6/44/45+.)-.+/1+gr+1<-88*,+.)-4+.)*+%4*+/4+.)*+1<-88+7,4A+()*+)=9%.)*1/1+.)-.+.)*+

2)%/2*+%:+.)*+/4:*,/%,+8-,5*+7,4+/1+*>7-8+.%+-+gr+*,,%,+,-.*+/1+,*F*2.*3+:%,+-88+07.+.)*+8-1.+.6%+7,41+/4+

.)*+1*,/*1+%:+K?+6)/2)+%::*,+9,%0-0/8/./*1+%:+6/44/45+.)-.+-,*+/4:*,/%,+0=+Wr+-43+Kr+.)-4+.)*+%4*+

%::*,*3+0=+.)*+1<-88+7,4+,*19*2./&*8=A
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0(HI2#$7G+R)%/2*1+%:+.)*+4%,<-./&*8=+/4:*,/%,+8-,5*+7,4+:%,+3*2,*-1/45+9,%0-0/8/./*1+%:+6/44/45A

a)/8*+.)*1*+47<0*,1+-99*-,+8-,5*+-.+:/,1.+1/5).?+.)*=+-,*+1701.-4./-88=+1<-88*,+.)-4+2)%/2*1+%:+

" +B88+DE&-87*1+,*9%,.*3+-,*+.6%E1/3*3?+748*11+19*2/:/*3+%.)*,6/1*A

K



.)*+/4:*,/%,+8-,5*+7,4+9,*&/%718=+%01*,&*3+/4+.)*+91=2)%8%5=+8/.*,-.7,*A+R%<9-,/45+.)*+:/43/451+.%+

.)*+%4*1+/4+I*4*1ES-F+-43+T91.*/4+dL''Ze?+6*+:/43+.)-.+%48=+.)*+2)%/2*+9-..*,4+:%,+.)*+.6%+*>7-8+

9,%0-0/8/.=+7,41+/1+,%75)8=+2%<9-,-08*A+M43**3?+I*4*1ES-F+-43+T91.*/4+:/43+.)-.+^Lr+-43+gZr+d/4+

.)*/,+*;9*,/<*4.1+L+-43+"+,*19*2./&*8=e+2)%%1*+.)*+/4:*,/%,+8-,5*+7,4+6)*4+.)*+9,%0-0/8/.=+%:+.)*+

8-..*,+/1+8%6*,*3+.%+'sL!!A+"Jr+-43+JZr+1./88+2)%%1*+.)*+8-,5*+7,4+6)*4+.)*+8-..*,+%::*,1+-+

9,%0-0/8/.=+%:+6/44/45+%:+gsL!!?+6)/2)+/1+gr+8%6*,+.)-4+/4+.)*+1<-88+7,4A+()*+2)%/2*+:,*>7*42/*1+

.)*=+:/43+:%,+.)*+/4:*,/%,+7,4+-,*+.)71+1701.-4./-88=+8-,5*,+.)-4+.)*+%4*+6*+:/43+/4+.)/1+*;9*,/<*4.?+

,744/45+-.+"Jr+:%,+'sL!!+-43+'r+:%,+gsL!!A

()*+>7*1./%4+%:+6)*.)*,+.)*+*::*2.+/1+&?;1;C%?"669+1/54/:/2-4.+,*<-/41+.%+0*+-416*,*3A+a*+

.)71+9,%2**3+.%+.*1./45+6)*.)*,+.)*+9,%&/1/%4+%:+*2%4%</2+/42*4./&*1+<-D*1+-+3/::*,*42*A+]/57,*+L+

1)%61+2)%/2*+9,%9%,./%41+:%,+.)*+8-,5*+7,4+0=+9,%0-0/8/.=+%:+6/44/45+.)-.+/1+:%,*5%4*+0=+.)-.+2)%/2*A+

B.+:/,1.+1/5).?+/42*4./&*1+1**<+.%+/42,*-1*+.)*+,-./%+0/-1+:%,+-88+07.+.)*+8-,5*1.+9,%0-0/8/.=+3/::*,*42*1A+

(%+.*1.+6)*.)*,+.)/1+3/::*,*42*+/1+1/54/:/2-4.?+6*+*1./<-.*+,-43%<E*::*2.1+U,%0/.+<%3*81+%4+.)*+*/5).+

1*>7*4./-8+2)%/2*1+.)-.+6*,*+9,*1*4.*3+.%+.)*+170F*2.1A+()*+,-43%<E*::*2.1+<%3*8+/1+F71./:/*3+0=+.)*+

:-2.+.)-.+*-2)+170F*2.+<-D*1+,*9*-.*3+3*2/1/%41A+()*+3*9*43*4.+&-,/-08*+/1+.)*+2)%/2*+%:+.)*+8-,5*+

7,4A++()*+/43*9*43*4.+&-,/-08*1+/42873*+-+37<<=+&-,/-08*+:%,+.)*+/42*4./&*+.,*-.<*4.+-43+.)*+

3/::*,*42*+/4+9,%0-0/8/.=+%:+6/44/45+0*.6**4+.)*+.6%+7,41?+()*=+-81%+/42873*+3*<%5,-9)/2+&-,/-08*1+

2%4.,%88/45+:%,+5*43*,+-43+-5*A++a*+*1./<-.*+:%7,+<%3*81+1*9-,-.*8=A

'



!&6F#$7/+I*.*,</4-4.+%:+2)%/2*+%:+.)*+8-,5*+7,4+/4+*;9*,/<*4.+L+d,-43%<E*::*2.1+U,%0/.+<%3*81e

M MM MMM Mo

M42*4./&*1 !ALWJ+x!A!JKy
d!ALgge

!AJL'+x!A!LJy
d!A"KJe

A"'J+xA!LLy
dA"K!e

!A"'g+x!A!LLy
dA"W'e

I/::*,*42*+/4+
6/44/45+9,%0-0/8/.=

#^KAL!W+x#"A^JJyNNN
dZA'"!e

#^'A""L+x#"Ag!"yNNN
dgALKWe

#^'A"^W+x#"AZ'KyNNN
dgAL'"e

[-8* #A''!+x#A!Z'yNNN
dA"KWe

#LA!L"+x#!A!g!yNNN
d!A"KKe

B5* !A!JW+x!A!!Ly
dA!Z^e

R%41.-4. #LALKZNNN
d!ALL"e

!A!^'
d!A"L"e

!A^^KN
d!A"Wge

#!AL"L
dLA!LZe

$,A+%:+170F*2.1
$,A+%:+%01*,&-./%41
P%5E8/D*8/)%%3
a-83+χ"
9zχ"

L^^
LJ"K
#gWg
LA"^
+!A"^

L^^
LJ"K
#JWg
L'"
w!A!!L

L^^
LJ"K
#JW!
LK!
w!A!!L

L^^
LJ"K
#J^'
LK!
w!A!!L

I;#&J(!"-G%1"6(&**&?#<(%1(<K'"-&(+-"?F&#<L(<#"10"-0(&--;-<(%1(-;'10(+-"?F&#<M(.(<%G1%*%?"1#("#(NO(6&,&6L(..(<%G1%*%?"1#("# (

PO(6&,&6L(...(<%G1%*%?"1#("#(Q2PO(6&,&6L(#:;R<%0&02

B1+2-4+0*+1**4+:,%<+.)*+,*178.1+,*9%,.*3+/4+(-08*+L?+/42*4./&*1+3%+4%.+)-&*+-+1/54/:/2-4.+

*::*2.A+B1+%4*+</5).+*;9*2.?+.)*+3/::*,*42*+/4+9,%0-0/8/.=+%:+6/44/45+0*.6**4+.)*+.6%+7,41+*;*,.1+-+

1.,%45+/4:87*42*+%4+2)%/2*1A+()*,*+/1+-81%+-+1.,%45+5*43*,+*::*2.?+6)/8*+-5*+*;*,.1+4%+1/54/:/2-4.+

*::*2.n6)/2)+/1+)-,38=+17,9,/1/45?+5/&*4+.)*+8%6+&-,/-0/8/.=+%:+-5*+/4+.)*+170F*2.+9%978-./%4A

>8J$K(+1I++()-

a/.)+"Jr+%:+2)%/2*1+%:+.)*+8-,5*?+/4:*,/%,+7,4?+6)*4+.)*+8-..*,+%::*,1+-+9,%0-0/8/.=+%:+6/44/45+%:+

'sL!!+-5-/41.+.)*+LsL!+%:+.)*+1<-88+7,4?+6*+3%+/43**3+:/43+-+,-./%+0/-1A+m%6*&*,?+.)/1+0/-1+-99*-,1+.%+

0*+<72)+6*-D*,+.)-4+/.1+%227,,*42*1+9,*&/%718=+%01*,&*3+/4+.)*+8/.*,-.7,*A+M43**3?+I*4*1ES-F+-43+

T91.*/4+dL''Ze+:%743+0*.6**4+^Lr+-43+gZr+%:+2)%/2*1+%:+.)*+8-,5*+/4:*,/%,+7,4+:%,+.)*+1-<*+

9,%0-0/8/.=?+-43+I-8*+&#("6A+d"!!We+:%743+-0%7.+Z"r+%:+2)%/2*1+%:+.)*+8-,5*+7,4+:%,+.)*+1-<*+

9,%0-0/8/.=+3/::*,*42*A+M42*4./&*1+-,*+4%.+*::*2./&*+-.+:7,.)*,+,*372/45+.)*+0/-1+:%743A+M.+.)71+1**<1+

.)-.+.)*+6*-D*4/45+%:+.)*+0/-1+1.*<1+:,%<+.)*+<*-17,*1+97.+/4.%+98-2*+.%+-&%/3+*;9*,/<*4.*,+

L!



3*<-43+*::*2.1A

C4*+9%.*4./-8+2,/./2/1<+/1+)%6*&*,+.)-.+/42*4./&*1+9,%&/3*3+6*,*+.%%+8%6+.%+<-D*+.)*+

3*2/1/%41+1**<+/<9%,.-4.+.%+.)*+170F*2.1A+B8.)%75)+.)*+4%</4-8+9,/@*+6-1+)/5)?+.)*+9,%0-0/8/.=+%:+

*;.,-2./%4+%:+-4=+1/458*+2)%/2*+/4+.)*+,-./%+0/-1+.-1D+6-1+%48=+LsL"!A+a)/8*+4%+3/::*,*42*+0*.6**4+

,-43%<+/42*4./&*1+-43+3*.*,</4/1./2+/42*4./&*1+)-1+5*4*,-88=+0**4+:%743+/4+.)*+8/.*,-.7,*+dm*=+-43+

P**?+"!!gH+P**?+"!!KH+_.-,<*,+-43+_753*4?+L''Le?+.)*+9,%0-0/8/.=+%:+*;.,-2./%4+/4+.)/1+.-1D+6-1+

/43**3+*;.,*<*8=+8%6?+-43+2*,.-/48=+%7.1/3*+.)*+,-45*+:%,+6)/2)+*::*2.1+%:+,-43%<+/42*4./&*1+)-&*+

0**4+.*1.*3A+B81%?+.)*+2%<0/4-./%4+%:+,-43%<+*;.,-2./%4+%:+%4*+170F*2.?+,-43%<+*;.,-2./%4+%:+%4*+

%7.+%:+.),**+.-1D1?+-43+,-43%<+*;.,-2./%4+%:+%4*+2)%/2*+6/.)/4+.)-.+.-1D+<-=+)-&*+2,*-.*3+-+:**8/45+

%:+/,,*8*&-42*A

B+1*2%43+2,/./2/1<+.)-.+2-4+0*+0,%75).+-5-/41.+.)*+,*178.1+9,*1*4.*3+-0%&*+/1+.)-.+*,,%,+6-1+

4%.+*;98/2/.8=+2%4.,%88*3+:%,A+a)/8*+/.+/1+.,7*+.)-.+2)%/2*1+:%,+.)*+/4:*,/%,+7,4+:%,+.)*+1<-88*1.+

9,%0-0/8/.=+3/::*,*42*+%:+Lr+-,*+1./88+)%&*,/45+-,%743+"Jr?+/.+/1+4%.+74.)/4D-08*+.)-.+-+8-,5*+

9,%9%,./%4+%:+.)*1*+2)%/2*1+6*,*+37*+.%+4%/1*+-43+.)-.+.)*+,*8*&-42*+%:+.)*+,-./%+0/-1+9)*4%<*4%4+/1+

.)71+<72)+8%6*,+.)-4+-+:/,1.+8%%D+-.+.)*+3-.-+6%783+1755*1.A+M43**3?+I-8*+&#("62+d"!!We+:%743+*,,%,+

,-.*1+.)-.+-,*+&*,=+1/</8-,+.%+.)*+%227,,*42*+%:+.)*+0/-1+/4+%7,+*;9*,/<*4.?+*&*4+.)%75)+.)*=+1./88+

:%743+-+1/54/:/2-4.+,-./%+0/-1+/4+*;2*11+%:+.)%1*+*,,%,1A+B3</..*38=?+.)*+*<98%=<*4.+%:+-+gr+*,,%,+

,-.*+-5-/41.+6)/2)+.%+.*1.+.)*+%227,,*42*+%:+.)*+0/-1+71*3+-0%&*+/1+7..*,8=+-,0/.,-,=+-43+6/88+0*+3*-8.+

6/.)+/4+*;9*,/<*4.+"A+

B+47<0*,+%:+%.)*,+2,/./2/1<1+2-4+0*+0,%75).+-5-/41.+.)*+3*1/54A+M43**3?+%4*+2%783+-,57*+.)-.+

.)*+1*>7*4./-8+9,*1*4.-./%4+%:+.)*+2)%/2*1+/4+-+:/;*3+%,3*,+/4372*1+1%<*+2%)*,*42*+*::*2.+0=+6)/2)+

170F*2.1+6)%+)-&*+2)%1*4+.)*+8-,5*+7,4+6)*4+.)*+.6%+7,41+6*,*+9,%0-0/8/1./2-88=+*>7/&-8*4.+-,*+

<%,*+8/D*8=+.%+1./2D+6/.)+.)*+2)%/2*+%:+.)*+8-,5*+7,4A+B4%.)*,+9%.*4./-8+2,/./2/1<+/1+.)-.+.)*+0/-1+

9*,1/1.1+37*+.%+.)*+-,./:/2/-8/.=+%:+.)*+8-0%,-.%,=+.-1DA+M43**3?+2%4.*;.+)-1+1%<*./<*1+0**4+1)%64+.%+

/<9,%&*+,-./%4-8/.=+d`,/551?+L''ge?+.)%75)+.)*+*;/1./45+*&/3*42*+%4+.)*+,-./%+0/-1+1**<1+.%+,-.)*,+

LL



9%/4.+/4+.)*+3/,*2./%4+%:+-4+-22*4.7-./%4+%:+/,,-./%4-8/.=+6)*4+2%4.*;.+/1+-33*3+dU/4.%?+[-,./4*@?+-43+

B0*88h4?+"!!^H+k-<-5/1)/?+L''WeA+_/42*+)%6*&*,+4%+/42*4./&*1+6*,*+9,%&/3*3+/4+9,*&/%71+

*;9*,/<*4.1?+4%.)/45+2-4+0*+1-/3+-0%7.+.)*/,+*2%4%</2+1/54/:/2-42*A

J8$?@,?%;9?=!$>/$C:=!%:LL;=B$0:%$?%%:%$3=K$

M=;<?%A3L$;=C?=!;<?A

T;9*,/<*4.+"+.,/*1+.%+%0&/-.*+.%+.)*+9%.*4./-8+2,/./2/1<1+3*12,/0*3+-0%&*+/4+1*&*,-8+6-=1A+]/,1.+%:+-88?+

6*+/4.,%372*+3*.*,</4/1./2+/42*4./&*1+6)*,*0=+*&*,=+170F*2.+98-=1+:%,+,*-8+<%4*=A+_*2%43?+6*+

/4.,%372*+1%<*+2%4.,%8+2)%/2*1+/4+6)/2)+.)*+8-,5*+7,4+/1+179*,/%,?+6)/2)+*4-08*1+71+.%+*;98/2/.8=+

2%4.,%8+:%,+.)*+*,,%,+,-.*A+I-8*+&#("62+d"!!We+2%4.,%8+:%,+*,,%,+,-.*1+-43+1./88+:/43+-+1/54/:/2-4.+,-./%+

0/-1A+m%6*&*,?+.)*+/42*4./&*1+.)*=+9,%&/3*+-,*+/4+.)*+%,3*,+%:+gt#L!t?+6)/2)+/<98/*1+-+4*58/5/08*+

3/::*,*42*+/4+*;9*2.*3+&-87*+0*.6**4+.)*+.6%+7,41A+V=+<-D/45+/42*4./&*1+<%,*+1-8/*4.?+6*+6-4.+.%+

.*1.+6)*.)*,+.)*+9)*4%<*4%4+/1+/43**3+1.-08*A+a*+.)71+71*+.6%+1.-D*+8*&*81?+,*578-,+1.-D*1+6)/2)+

-,*+-8,*-3=+179*,/%,+.%+.)*+1.-D*1+:%743+/4+9,*&/%71+*;9*,/<*4.1+%4+.)*+,-./%+0/-1?+-43+-+.,*-.<*4.+/4+

6)/2)+1.-D*1+6*,*+/42,*-1*3+0=+-+:-2.%,+%:+L!A

M4+-33/./%4?+6*+.,=+.%+</4/</@*+*;9*,/<*4.*,+3*<-43+*::*2.1+0=+,*-117,/45+170F*2.1+%:+.)*/,+

-4%4=</.=+-43+0=+,-43%</@/45+0%.)+.)*+%,3*,+/4+6)/2)+2)%/2*1+-99*-,+-1+6*88+-1+.)*+9%1/./%4+/4+

6)/2)+.)*+%9./%41+-,*+9,*1*4.*3+6/.)/4+%4*+2)%/2*+d/A*A+6)*.)*,+.)*+1<-88+7,4+/1+8%2-.*3+-0%&*+%,+

0*8%6+.)*+8-,5*+%4*eA+]7,.)*,<%,*?+6*+71*+0%.)+2*,.-/4.=+*>7/&-8*4.+d5>e+-43+9,/2/45+.-1D1+/4+

-33/./%4+.%+2)%/2*1+-43+6*+/4.,%372*+2%4.*;.+/4.%+1%<*+3*2/1/%4+9,%08*<1+.%+.*1.+.)*+,%071.4*11+%:+

.)*+,-./%+0/-1+.%+.)*+4-.7,*+%:+.-1D1A+P-1.?+6*+/<98*<*4.+0%.)+-+0*.6**4E170F*2.+3*1/54+-43+-+6/.)/4E

170F*2.+3*1/54+.%+/4&*1./5-.*+.)*+9%.*4./-8+9%8/2=+,*8*&-42*+%:+.)*+,-./%+0/-1+9)*4%<*4%4A

L"



J87$?DE#2(.#-'&F$G#+(H-/$B#-#2&F$2#.&2N+

@'+A&?#<A+()*+*;9*,/<*4.+)-1+0**4+2%4372.*3+-.+`B(T+dS-;'D&(0TU1"69<&(&#(0&(E$V;-%& (

>?;1;C%K'&e?+-.+.)*+O4/&*,1/.=+%:+P=%4?+],-42*A++WK+743*,5,-37-.*+1.73*4.1+:,%<+.)*+8%2-8+

*45/4**,/45+-43+071/4*11+12)%%81+6*,*+,*2,7/.*3+71/45+.)*+CS_TT++1%:.6-,*+3*&*8%9*3+0=+`,*/4*,+

d"!!ZeA+^Zr+%:+170F*2.1+6*,*+:*<-8*?+.)*+-&*,-5*+-5*+6-1+""A++_*11/%41+6*,*+2%4372.*3+/4+.)*+

2%<97.*,+8-0%,-.%,=+/4+5,%791+%:+"!+170F*2.1A+M4+%4*+m/5)E_.-D*1+1*11/%4+%48=+L'+170F*2.1+1)%6*3+

79A+C4*+<%,*+170F*2.+/4+.)*+m/5)E_.-D*1+2%43/./%4+)-3+.%+0*+1*4.+-6-=+0*2-71*+%:+.*2)4/2-8+/117*1+

6/.)+.)*+2%<97.*,+1.-./%4A+a*+.)71+*43*3+79+6/.)+Z!+170F*2.1+/4+.)*+P%6E_.-D*1+2%43/./%4+-43+JK+

170F*2.1+/4+.)*+m/5)E_.-D*1+2%43/./%4A

@#-'?#'-&A+_*&*,-8+.-1D1+6*,*+71*3+.%+*;98%,*+.)*+,-./%+0/-1+9)*4%<*4%4A+M4+-33/./%4+.%+2)%/2*+.-1D1+

1/</8-,+.%+.)*+%4*1+71*3+/4+*;9*,/<*4.+%4*?+6*+-81%+71*3+/4&*1.<*4.+-43+/417,-42*+.-1D1?+-1+6*88+-1+

-+2%4.*;.E:,**+.-1D+/4+6)/2)+2*,.-/4.=+*>7/&-8*4.1+6*,*+*8/2/.*3A+B81%?+6*+*8/2/.*3+&-87*1+0%.)+6/.)/4+

-43+0*.6**4+170F*2.+.%+.*1.+:%,+9%8/2=+,*8*&-42*+%:+.)*+/117*1+3/12711*3A+()*+.),**+.=9*1+%:+2)%/2*1+

-,*+3/12711*3+1*9-,-.*8=+0*8%6A+_70F*2.1+6*,*+,*-117,*3+-0%7.+.)*/,+-4%4=</.=?+-43+-88+/41.,72./%41+

6*,*+9,%&/3*3+%4+.)*+2%<97.*,+12,**4+d1**+B99*43/2*1eA+]/4-88=?+3/::*,*4.8=+:,%<+I-8*+&#("62+d"!!We+

-43+I*4*1ES-F+-43+T91.*/4+dL''Ze?+07.+1/</8-,8=+.%+%7,+*;9*,/<*4.+L?+7,41+6*,*+4%.+&/17-88=+

3/198-=*3A+()/1+3/::*,*42*+1**<1+)%6*&*,+4%.+.%+0*+2,72/-8?+5/&*4+.)-.+1.73/*1+6/.)%7.+&/17-8/@-./%4+

)-&*+-81%+:%743+-+8-,5*+,-./%+0/-1+dV%44*,+-43+$*6*88?+"!!KH+U/4.%+&#("6A?+"!!^H+k-<-5/1)/?+L''WeA+

()*+*;9*,/<*4.+6-1+2%4372.*3+71/45+.)*+ST`B(T+1%:.6-,*+dc*/8/5*,?+"!!!eA+_70F*2.1+6*,*+5/&*4+-+

1)%6E79+:**+%:+vg+dqWeA+B&*,-5*+*-,4/451+6*,*+v"JA^"+dqJge+:%,+-4+*;9*,/<*4.+.)-.+8-1.*3+8*11+.)-4+

J!+</47.*1A

LJ



J8>$C")(1#$'&+N+

E"<FA+()*+.-1D+2%41/1.*3+/4+,*9*-.*3+2)%/2*1+0*.6**4+8%..*,/*1A+_70F*2.1+<-3*+"g+2)%/2*1+/4+.%.-8A+

()*+2)%/2*+9-/,1+6*,*+3*1/54*3+/4+172)+-+6-=+-1+.%+-88%6+71+.%+2%4.,%8+:%,+*,,%,?+-1+6*88+-1+.%+

*;98%,*+9%.*4./-8+3,/&*,1+%:+.)*+,-./%+0/-1+9)*4%<*4%4A+V%.)+.)*+%,3*,+%:+.)*+2)%/2*+9-/,1+-43+.)*+

8%2-./%4+%:+.)*+8-,5*+&*,171+1<-88+7,4+%4+.)*+12,**4+d-0%&*+&*,171+0*8%6e+6*,*+,-43%</@*3+:%,+*-2)+

170F*2.A+T-2)+2)%/2*+9-/,+/4&%8&*3+-+2)%/2*+0*.6**4+%4*+8-,5*+7,4+-43+%4*+1<-88+7,4A+J+2)%/2*+9-/,1+

9,%&/3*3+.)*+1-<*+9,%0-0/8/.=+:%,+.)*+8-,5*+-43+1<-88+7,4H+LK+2)%/2*+9-/,1+9,%&/3*3+-+0*..*,+

9,%0-0/8/.=+%:+6/44/45+/4+.)*+1<-88+7,4+.)-4+/4+.)*+8-,5*+7,4H+-43+Z+2)%/2*+9-/,1+9,%&/3*3+-+6%,1*+

9,%0-0/8/.=+%:+6/44/45+/4+.)*+1<-88+7,4+.)-4+/4+.)*+8-,5*+7,4+.%+2%4.,%8+:%,+,-43%<+*,,%,1A+B+8/1.+%:+

.)*+2)%/2*+9-/,1+71*3+/1+9,%&/3*3+/4+B99*43/;+V?+.%5*.)*,+6/.)+-+12,**41)%.+%:+.)*+2)%/2*+1*../45+

170F*2.1+:-2*3+%4+.)*+2%<97.*,A

B1?&1#%,&<A+M42*4./&*1+6*,*+&-,/*3+,-43%<8=+6/.)/4+170F*2.+0*.6**4+-+9,/@*+%:+v"?+vW?+-43+vL"+dqJ?+

qL!?+-43+qLKe+:%,+)-8:+.)*+170F*2.1A+()*+%.)*,+)-8:+6-1+-11/54*3+.%+.)*+m/5)E_.-D*1+2%43/./%4?+/4+

6)/2)+.)*+9,/@*+6-1+&-,/*3+,-43%<8=+0*.6**4+v"!?+vW!?+-43+vL"!+dqJ!?+qL!!?+-43+qLK!eA+]%,+%4*+

2)%/2*+9-/,?+.)*+9,/@*+6-1+D*9.+:/;*3+-.+vZ+-43+vZ!+/4+.)*+.6%+2%43/./%41A+()/1+6-1+3%4*+.%+/417,*+

2%<9-,-0/8/.=+6/.)+.)*+2%<9-,-./&*+/4&*1.<*4.+.-1D+3*12,/0*3+0*8%6n1/42*+4%+/4.*,*1./45+,*178.1+

*<*,5*3+:,%<+.)/1+2%<9-,/1%4?+/.+6/88+4%.+0*+<*4./%4*3+:7,.)*,A+()/1+,-43%<8=+*;.,-2.*3+9,/@*+-1+

6*88+-1+.)*+3*12,/9./%41+%:+.)*+.6%+7,41+6*,*+3/198-=*3+9,%</4*4.8=+%4+.)*+12,**4+:%,+*-2)+3*2/1/%4A+

T&*,=+170F*2.+98-=*3+%4*+%:+.)*+"g+2)%/2*1+:%,+,*-8+<%4*=?+6/.)+*-2)+2)%/2*+)-&/45+.)*+1-<*+

9,%0-0/8/.=+%:+0*/45+98-=*3+:%,+,*-8A+()*+,-43%<+3,-6+:%,+.)/1+2)%/2*+.-1D+d-1+6*88+%:+.)*+,-43%<+

3,-61+:%,+.)*+:%88%6/45+.-1D1e+6-1+%9*,-.*3+-.+.)*+&*,=+*43+%:+.)*+1*11/%4+1%+.)-.+/.1+%7.2%<*+2%783+

4%.+/4:87*42*+:7,.)*,+2)%/2*1A

LZ



H9D;#$&<&<A+a*+)=9%.)*1/@*+.)-.+.)*+9,%9%,./%4+%:+2)%/2*1+:%,+.)*+8-,5*+7,4+6)*4+.)*+8-..*,+9,%&/3*1+

.)*+1-<*+9,%0-0/8/.=+-1+.)*+1<-88+7,4+/1+1/54/:/2-4.8=+5,*-.*,+.)-4+g!rA+B81%?+6*+)=9%.)*1/@*+.)-.+

.)*+2)%/2*+:,*>7*42=+%:+.)*+8-,5*+7,4+/1+1/54/:/2-4.8=+5,*-.*,+.)-4+.)*+*,,%,+,-.*+d.)-.+/1?+.)*+

9,%9%,./%4+%:+2)%/2*1+:%,+.)*+8-,5*+7,4+6)*4+.)*+8-..*,+9,%&/3*1+9,%0-0/8/./*1+%:+6/44/45+.)-.+-,*+

/4:*,/%,+.%+.)*+%4*1+9,%&/3*3+0=+.)*+1<-88+7,4+/1+1/54/:/2-4.8=+)/5)*,+.)-4+.)*+47<0*,+%:+2)%/2*1+%:+

.)*+1<-88+7,4+9,%&/3/45+/4:*,/%,+9,%0-0/8/./*1+%:+6/44/45eA+a*+-81%+6-4.+.%+.*1.+6)*.)*,+&-,=/45+

/42*4./&*1+6/.)/4+170F*2.1+9,%372*1+1/54/:/2-4.+3/::*,*42*1+/4+0*)-&/%,A+]/4-88=?+6*+6*,*+/4.*,*1.*3+

/:+.)*+,-./%+0/-1+9)*4%<*4%4+<-=+0*+,*372*3+6/.)+&*,=+)/5)+1.-D*1+&-,/*3+0*.6**4+170F*2.1A

W&<'6#<A+`*4*,-8+2)%/2*+9-..*,41+-,*+17<<-,/@*3+/4+]/57,*+"+1*9-,-.*8=+:%,+.)*+P%6E+-43+m/5)E

_.-D*1+2%43/./%41A+C&*,-88?+.)*+8-,5*+7,4+6-1+2)%1*4+%48=+ZWr+%:+.)*+./<*+6)*4+%::*,/45+.)*+1-<*+

9,%0-0/8/.=+%:+6/44/45+-1+.)*+1<-88+7,4A+a*+.)71+2-44%.+,*F*2.+.)*+4788+)=9%.)*1/1+.)-.+/4+2-1*1+%:+

*>7-8+9,%0-0/8/.=+.)*+8-,5*+7,4+6/88+0*+2)%1*4+g!r+%:+.)*+./<*+dD(u+!AJJ?+0/4%</-8+.*1.eA+a)*4+.)*+

8-,5*+7,4+/1+/4:*,/%,?+/.+/1+2)%1*4+%4+-&*,-5*+WAL'r+%:+.)*+./<*A+()*+,-./%+0/-1+/4+.)/1+*;9*,/<*4.+/1+

.)71+<72)+1<-88*,+.)-4+.)*+%4*+%01*,&*3+/4+*;9*,/<*4.+%4*A+P%%D/45+4%6+-.+.)*+*,,%,+,-.*?+6*+1**+

.)-.+.)*+1<-88+7,4+/1+2)%1*4+%4+-&*,-5*+'A^Lr+%:+.)*+./<*+6)*4+/.+/1+%1*&-%;-A+a*+2-4+.)71+4%.+,*F*2.+

.)*+)=9%.)*1/1+.)-.+.)*+:,*>7*42=+%:+2)%/2*1+2%41/1.*4.+6/.)+-+,-./%+0/-1+*;98-4-./%4+/1+.)*+1-<*+-1+

.)*+*,,%,+,-.*+d#dWWe+u+#!AZW?+D(u+!A^ZeA

Lg
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0(HI2#$>/+U*,2*4.-5*+%:+2)%/2*1+%:+.)*+8-,5*+7,4+0=+3/::*,*42*++/4+.)*+9,%0-0/8/.=+%:+6/44/45+
:%,+.)*+P%6E+-43+.)*+m/5)E_.-D*1+2%43/./%41

a*+4*;.+8%%D+-.+.)*+/4:87*42*+%:+6/.)/4E170F*2.+1.-D*+&-,/-./%41?+0*.6**4E170F*2.+1.-D*+

&-,/-./%41?+-43+1*&*,-8+%.)*,+9%.*4./-8+*;98-4-.%,=+&-,/-08*1A+a*+)-&*+*1./<-.*3+.)*+3*.*,</4-4.1+%:+

.)*+9,%0-0/8/.=+%:+2)%/2*+%:+.)*+8-,5*+7,4+0=+<*-41+%:+:%7,+,-43%<E*::*2.1+U,%0/.+<%3*81A+()*+

/43*9*43*4.+&-,/-08*1+/42873*+.)*+4%,<-8/@*3+9,/@*+.)-.+2-9.7,*1+.)*+6/.)/4E170F*2.+&-,/-./%4+%:+

1.-D*1?+-43+-+37<<=+&-,/-08*+/43/2-./45+.)*+m/5)E_.-D*1+2%43/./%4A+a*+-81%+/42873*+-+37<<=+

&-,/-08*+d{6"-G&('-1(<'D&-%;-Te+/43/2-./45+.)*+2)%/2*+9-/,1+/4+6)/2)+.)*+8-,5*+7,4+/1+179*,/%,?+71*3+.%+

2%4.,%8+:%,+*,,%,?+-43+-4%.)*,+378<<=+&-,/-08*+d{&K'"6(D-;+"+%6%#9Te+/43/2-./45+.)-.+.)*+.6%+2)%/2*1+

%::*,*3+.)*+1-<*+9,%0-0/8/.=+%:+6/44/45A++a*+-81%+2%4.,%8+:%,+.)*+9,%0-0/8/.=+3/::*,*42*+0*.6**4+.)*+

.6%+7,41?+2-8278-.*3+-1+.)*+9,%0-0/8/.=+%:+6/44/45+6/.)+.)*+1<-88+7,4+</471+.)*+9,%0-0/8/.=+%:+

6/44/45+6/.)+.)*+8-,5*+7,4A+M4+.)*+8-1.+,*5,*11/%4?+6*+/42873*+3*<%5,-9)/2+&-,/-08*1A+(-08*+"+,*9%,.1+

.)*+,*178.1+%:+.)*1*+,*5,*11/%41A

L^
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a-83+χ"
Dzχ"
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(-08*+"+1)%61+.)-.+4*/.)*,+.)*+6/.)/4E170F*2.+&-,/-./%4+/4+9,/@*1+d4%,<-8/@*3+-2,%11+1.-D*1+

2%43/./%41e+4%,+.)*+0*.6**4E170F*2.+1.-D*+&-,/-./%4+)-&*+-4=+1/54/:/2-4.+*::*2.+%4+3*2/1/%41A+B1+

*;9*2.*3?+6)*4+.)*+8-,5*+7,4+/1+179*,/%,+170F*2.1+-,*+1/54/:/2-4.8=+<%,*+8/D*8=+.%+2)%%1*+/.+.)-4+

6)*4+/.+/1+/4:*,/%,A+M4+2%4.,-1.?+6)*4+.)*+.6%+7,41+9,%&/3*+-4+*>7-8+6/44/45+9,%0-0/8/.=+9*%98*+-,*+

8*11+8/D*8=+.%+2)%%1*+/.+.)-4+6)*4+/.+/1+/4:*,/%,A+()*+3/::*,*42*+/4+.)*+9,%0-0/8/.=+%:+6/44/45+*;*,.1+4%+

:7,.)*,+/4:87*42*A+`*43*,+/1+4%+8%45*,+1/54/:/2-4.A+

X%<?'<<%;1A+B.+:/,1.+1/5).?+.)*,*+1**<1+.%+0*+-+1<-88+,-./%+0/-1?+*&*4+.)%75)+/.+1.-=1+0*8%6+L!r+%4+

-&*,-5*A+R%4.,%88/45+)%6*&*,+:%,+*,,%,+,-.*1?+.)*1*+,*5,*11/%41+1)%6+.)-.+.)*1*+2)%/2*1+-,*+*4./,*8=+

37*+.%+*,,%,+%,+4%/1*?+/4-1<72)+-1+.)*,*+/1+4%+1=1.*<-./2+9,*:*,*42*+9-..*,4+:%,+.)*+8-,5*,+7,4A+()/1+

,*178.+,*<-/41+1.-08*+-2,%11+3/::*,*4.+1.-D*+8*&*81?+0%.)+6/.)/4E+-43+0*.6**4E170F*2.A+()*+8-..*,+
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:/43/45+2-4+0*+*;98-/4*3+0=+.)*+:-2.+.)-.+2)%/2*1+%:+.)*+8-,5*+7,4+-,*+-8,*-3=+1701.-4./-88=+,*372*3+/4+

.)*+_<-88E_.-D*1+2%43/./%4A+M43**3?+9,%&/3/45+1.-D*1+%:+vW+dqL!e+%4+-&*,-5*+.%+*&*,=+9-,./2/9-4.+

2%<0/4*3+6/.)+,-43%</@-./%4+-43+2%4:/3*4./-8/.=+%:+2)%/2*1+1**<1+-8,*-3=+.%+0*+17::/2/*4.+.%+

*8/</4-.*+.)*+0/-1A+`/&*4+.)-.+2)%/2*1+%:+.)*+/4:*,/%,+7,4+-,*+-8,*-3=+&*,=+8%6+/4+.)*+0-1*8/4*+

2%43/./%4?+<78./98=/45+.)*+1.-D*1+0=+-+:-2.%,+%:+L!+)-1+4%+:7,.)*,+*::*2.1A+

_/42*+1%<*+%:+.)*+,*2*4.+28-/<1+%4+.)*+/<9%,.-42*+%:+.)*+,-./%+0/-1+9)*4%<*4%4+)-&*+0**4+%0.-/4*3+

.),%75)+,-./45+.-1D1+,-.)*,+.)*4+2)%/2*1?+6*+4*;.+*;-</4*+2%<9-,-./&*+*&-87-./%41A

J8J$C).E&2&'(O#$O&FI&'()-$'&+N+/$3GG(-H$1)-'#D'

T<98%=/45+2%<9-,-./&*+,-./45+.-1D1+,-.)*,+.)-4+2)%/2*+.-1D1+5*4*,-88=+-331+2%4.*;.+/4+-33/./%4+.%+

.)*+3/::*,*4.+*8/2/.-./%4+<*.)%3+71*3A+m*-8.)+*2%4%</21+/117*1+5*4*,-88=+1.73/*3+)%6*&*,+)-&*+.)*+

3/1-3&-4.-5*+%:+4%.+*-1/8=+-88%6/45+:%,+.)*+/4.,%372./%4+%:+,*-8+/42*4./&*1A+a*+.)71+9,%9%1*+.%+71*+

-4+/4&*1.<*4.+.-1D+.%+-33+2%4.*;.+6)/81.+0*/45+-08*+.%+/<98*<*4.+.)*+&-87*+*8/2/.-./%4+/4+-4+

/42*4./&*+2%<9-./08*+6-=A+M4+-33/./%4+.%+.)*+/4&*1.<*4.+.-1D?+6*+-81%+71*+-4+/417,-42*+.-1D+.%+.*1.+

6)*.)*,+4*5-./&*+%7.2%<*1+<-=+0*+<%,*+9,%4*+.%+,-./%+0/-1+.)-4+9%1/./&*+%7.2%<*1A+a)/8*+71/45+

8%11*1+)-1+0**4+:%743+.%+9,%372*+8*11+,-./%+0/-1+.)-4+5-/41+/4+2)%/2*+.-1D1+dI*4*1ES-F+-43+T91.*/4?+

L''ZH+l/,D9-.,/2D+-43+T91.*/4?+L''"e?+.)*+,/1D+,-./45+.-1D1+71*3+/4+.)*+)*-8.)+*2%4%</21+8/.*,-.7,*+3%+

5*4*,-88=+/4&%8&*+8%11*1+-43+)-&*+:%743+-+&*,=+8-,5*+,-./%+0/-1+dV%44*,+-43+$*6*88?+"!!KH+U/4.%?+

[-,./4*@?+-43+B0*88h4?+"!!^H+k-<-5/1)/?+L''WeA

E"<F<A+M4+.)*+/4&*1.<*4.+.-1D?+170F*2.1+6*,*+9,*1*4.*3+6/.)+.6%+/4&*1.<*4.+9,%F*2.1?+9,%F*2.+B+-43+

9,%F*2.+VA+()*+.6%+9,%F*2.1+6*,*+3/198-=*3+%4+.)*+1-<*+12,**4?+-43+2)%/2*1+)-3+.%+0*+<-3*+0*.6**4+

/4&*1./45+/42,*-1/45+-<%74.1+/4+*-2)+%4*+%:+.)*+/4&*1.<*4.+9,%F*2.1+-43+4%.+/4&*1./45+d2)%/2*+8/1.1+

/4+B99*43/;+ReA++U,%F*2.+B+%::*,*3+-+9,%0-0/8/.=+%:+1722*11+%:+WsL!!?+-43+9,%F*2.+V+%:+^LsL!!!A+M4+
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.)*+/417,-42*+.-1D?+170F*2.1+6*,*+%::*,*3+.%+07=+/417,-42*+-5-/41.+-+8%6+9,%0-0/8/.=+8%11+%:+.)*/,+vg+

dqWe+1)%6E79+:**+d1**+B99*43/;+ReA+()*+,/1D1+/4+.)*+/417,-42*+.-1D+6*,*+g'sL!!!+-43+Z"JsL!!!!+

,*19*2./&*8=A

B1?&1#%,&<A+V%.)+.-1D1+3*12,/0*3+-0%&*+6*,*+98-=*3+:%,+,*-8+<%4*=A+]%,+.)*+/4&*1.<*4.+.-1D?+

170F*2.1+6*,*+5/&*4+-4+/4/./-8+*43%6<*4.+%:+v!A^!+d'!te+/4+.)*+P%6E_.-D*1+2%43/./%4?+-43+v^+dq'e+

/4+.)*+m/5)E_.-D*1+2%43/./%4A+()*+9,/@*+.%+0*+6%4+/4+.)*+.6%+/4&*1.<*4.+.-1D1+6-1+%:+vZ+dq^e+/4+.)*+

P%6E_.-D*1+2%43/./%4+-43+vZ!+dq^!e+/4+.)*+m/5)E_.-D*1+2%43/./%4A+M4+.)*+/417,-42*+.-1D?+.)*+-<%74.+

.%+0*+8%1.+6-1+4%.+&-,/*3+-43+1.-=*3+:/;*3+-.+.)*+1)%6E79+:**+%:+vg+dqWeA+]%,+*/.)*,+.-1D?+-.+.)*+*43+

%:+.)*+1*11/%4+%4*+%:+.)*+.6%+/4&*1.<*4.+9,%F*2.1+%,+/417,-42*+12*4-,/%1+6%783+:/,1.+0*+,-43%<8=+

1*8*2.*3+:%,+,*-8+98-=A+()*4+%4*+%:+.)*+3*2/1/%41+6%783+0*+1*8*2.*3+-43+98-=*3+:%,+,*-8A+M4+.)*+

/4&*1.<*4.+.-1D?+/:+-+170F*2.+)-3+3*2/3*3+4%.+.%+/4&*1.+:%,+.)*+1*8*2.*3+8/4*?+1)*+2%783+D**9+)*,+

*43%6<*4.+-43+.)*+5-<*+6-1+%&*,A+M:+1)*+)-3+1*8*2.*3+.%+/4&*1.?+.)*+/4&*1.<*4.+-<%74.+6-1+

170.,-2.*3+:,%<+.)*+*43%6<*4.+-43+.)*+9,%19*2.+6-1+98-=*3+%7.A+B4+-4-8%5%71+9,%2*37,*+6-1+71*3+

:%,+.)*+/417,-42*+.-1DA

H9D;#$&<&<A+()*+.6%+/4&*1.<*4.+9,%F*2.1+-43+/417,-42*+12*4-,/%1+-,*+2)-,-2.*,/@*3+0=+3/::*,*4.+

9,%0-0/8/./*1?+-1+6*88+-1+0*/45+,*9,*1*4.*3+6/.)+1<-88+&*,171+8-,5*+,-./%1A+a*+.)71+)=9%.)*1/@*+.)-.+

.)*+3/::*,*42*+.)-.+170F*2.1+-,*+6/88/45+.%+9-=+%&*,+.)*+*;9*2.*3+&-87*+%:+.)*+/4&*1.<*4.+d%,+.)*+

*;9*2.*3+8%11+/4+.)*+/417,-42*+2-1*e+6/88+0*+8-,5*,+:%,+.)*+8-,5*+,-./%+.)-4+:%,+.)*+1<-88+,-./%A

W&<'6#<A+]/&*+170F*2.1+/4+.)*+/4&*1.<*4.+.-1D+-43+.6%+170F*2.1+/4+.)*+/417,-42*+.-1D+6*,*+*;2873*3+

:,%<+.)*+-4-8=1/1+0*2-71*+.)*=+16/.2)*3+<78./98*+./<*1+0*.6**4+.)*+2*,.-/4+-<%74.+-43+.)*+9,%19*2.+

:%,+-.+8*-1.+%4*+%:+.)*+.6%+/4&*1.<*4.+9,%F*2.1H+.)*,*:%,*+/.+6-1+/<9%11/08*+.%+2-8278-.*+.)*+

L'



6/88/454*11E.%E9-=+:%,+.)*1*+170F*2.1A+_/42*+9,%0-0/8/./*1+3/::*,+/4+.)*+.6%+/4&*1.<*4.+%99%,.74/./*1?+

-+.*1.+:%,+*>7-8/.=+%:+-<%74.+/4&*1.*3+/1+4%.+-3*>7-.*A+a*+.)71+2-8278-.*+.)*+3/::*,*42*+0*.6**4+.)*+

)/5)*1.+-<%74.+170F*2.1+-,*+6/88/45+.%+/4&*1.+/4+*-2)+9,%F*2.+-43+.)*+*;9*2.*3+&-87*+%:+.)*+

/4&*1.<*4.?+-43+.*1.+:%,+*>7-8/.=+%:+.)/1+9,*</7<A+()*+<*-4+&-87*1+%:+.)*+9,*</-+-,*+,*9%,.*3+/4+

(-08*+J+1*9-,-.*8=+:%,+8%6+-43+)/5)+1.-D*1A+$%+m/5)E_.-D*1+2%43/./%4+*;/1.*3+/4+.)*+2%<9-,-./&*+

/417,-42*+.-1DH+-88+170F*2.1+98-=*3+:%,+.)*+1)%6E79+:**+%:+vg+dqWeA+(-08*+J+-81%+,*9%,.1+.)*+<*-4+

-<%74.+170F*2.1+-,*+6/88/45+.%+9-=+:%,+.)*+/417,-42*+/4+*;2*11+%:+.)*+*;9*2.*3+&-87*+%:+.)*+8%11A+

!&6F#$JG+[*-4+-<%74.1+/4+*;2*11+%:+*;9*2.*3+&-87*1+d9,*</-e+.)-.+170F*2.1+-,*+6/88/45+.%+9-=?+/4+v
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a)/8*+.)*+*;2*11+9,*</-+-99*-,+.%+0*+<72)+8%6*,+/4+.)*+m/5)E_.-D*1+.)-4+/4+.)*+P%6E_.-D*1+

2%43/./%4?+6*+2-44%.+,*F*2.+.)*+4788+)=9%.)*1/1+.)-.+.)*+.6%+9,*</-+-,*+.)*+1-<*+/4+.)*+P%6E_.-D*1+

2%43/./%4+d#dJ'e+u+!AgK?+D+u+!Ag^eA+]%,+.)*+m/5)E_.-D*1+2%43/./%4?+6*+:/43+-+<-,5/4-88=+1/54/:/2-4.+

3/::*,*42*+0*.6**4+.)*+.6%+9,*</-+d#dJ"e+u+#LA''?+D+u+!A!^eA+$%./2*+)%6*&*,+.)-.+.)/1+*::*2.+5%*1+/4+

.)*+;DD;<%#&(0%-&?#%;1+%:+.)*+%4*+9,*3/2.*3+0=+.)*+,-./%+0/-1+)=9%.)*1/1A+M4+.)*+/417,-42*+.-1D?+.*1./45+

.)*+4788+)=9%.)*1/1+.)-.+.)*+9,*</7<+9-/3+%&*,+.)*+*;9*2.*3+&-87*+%:+.)*+8%11+/1+*>7-8+/4+.)*+.6%+

12*4-,/%1?+6*+,*F*2.+.)-.+)=9%.)*1/1+/4+:-&%,+%:+.)*+%4*+.)-.+.)*+9,*</7<+/1+)/5)*,+:%,+.)*+8-,5*,+,-./%+

d#dWKe+u+"A!K?+D(u+!A!ZeA+()/1+6%783+8*-3+71+.%+2%42873*+.)-.+,-./%+0/-1+3%*1+/43**3+%227,A+V*:%,*+6*+

F7<9+.%+172)+-+2%42871/%4?+/.+/1+)%6*&*,+/41.,72./&*+.%+.-D*+-+28%1*,+8%%D+-.+.)*+3-.-A+]%,+12*4-,/%+B?+

J'+170F*2.1+%7.+%:+W^+dgLAJ"re+4*&*,+16/.2)+0*.6**4+.)*+17,*+-<%74.+-43+.)*+9,%19*2.?+6/.)+-4+
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%&*,6)*8</45+<-F%,/.=+%:+.)%1*+6)%+4*&*,+16/.2)+dJJsJ'e+6/88/45+.%+07=+/417,-42*+-.+-4=+-<%74.+/.+

6-1+%::*,*3+-.+d-43+.)*+,*<-/4/45+^+4*&*,+6/88/45+.%+07=+/417,-42*eA+B+1/</8-,+:/43/45+)%831+:%,+

12*4-,/%+V?+/4+6)/2)+ZL+%7.+%:+W^+170F*2.1+dgJA'gre+4*&*,+16/.2)A+B5-/4?+-4+%&*,6)*8</45+<-F%,/.=+

%:+170F*2.1+6)%+4*&*,+16/.2)+dJJsZLe+-,*+6/88/45+.%+.-D*+%7.+/417,-42*+-.+-4=+2%1.+/.+6-1+%::*,*3+-.A+

()*+,*178.1+%:+.)*+9,*&/%718=+,*9%,.*3+#E.*1.+.)71+1**<1+.%+0*+37*+.%+-+2*/8/45+*::*2.+/4+.)*+9,/2*1+-.+

6)/2)+/417,-42*+6-1+%::*,*3A+M43**3?+6*+2-44%.+,*F*2.+.)*+)=9%.)*1/1+.)-.+.)*+47<0*,+%:+170F*2.1+

6)%+4*&*,+16/.2)+/1+.)*+1-<*+:%,+12*4-,/%1+B+-43+V+d#dWJe+u+#LA!?+D+u+!AJ"eA+`/&*4+.)-.+.)*+*;9*2.*3+

&-87*+/1+8%6*,+:%,+12*4-,/%+V?+.)*1*+170F*2.1+-,*+8/D*8=+.%+3,/&*+.)*+,*178.1A+R-,,=/45+%7.+.)*+1-<*+

.*1.+-1+-0%&*+%48=+:%,+170F*2.1+.)-.+3%+16/.2)+-43+-,*+.)71+4%.+-.+.)*+<-,5/4?+6*+-22*9.+.)*+4788+

)=9%.)*1/1+.)-.+4%+,-./%+0/-1+*;/1.1+d#d"'e+u+!AZK?+D+u+!A^ZeA+

X%<?'<<%;1A+a*+:/43+4%+,-./%+0/-1+6)*4+6*+-33+2%4.*;.+.%+.)*+3*2/1/%41?+-43+6)*4+3*2/1/%41+2%41/1.+

/4+2%<9-,-./&*+9,/2/45+.-1D1+/41.*-3+%:+1.,-/5).+2)%/2*+.-1D1A+B+,-./%+0/-1+/1+:%743+4*/.)*,+:%,+5-/41+

4%,+:%,+8%11*1A+m%6*&*,?+/4+.)*+/417,-42*+.-1D+6*+8%1*+1%<*+9%6*,+37*+.%+.)*+2*/8/45+*::*2.1+

3*12,/0*3+-0%&*A+M43**3?+37*+.%+.)*+2)%/2*+8/1.+*<98%=*3+:%,+.)*+*8/2/.-./%4+%:+.)*+6/88/454*11E.%E9-=+

:%,+/417,-42*?+.)*+<-;/<7<+6/88/454*11E.%E9-=+.)-.+2%783+0*+1.-.*3+6-1+-0%7.+JEZ+./<*1+.)*+

*;9*2.*3+&-87*+%:+.)*+8%11?+3*9*43/45+%4+.)*+12*4-,/%A+|7/.*+-+:*6+170F*2.1+6*,*+6/88/45+.%+9-=+

<%,*+.)-4+.)-.+-<%74.+.%+07=+/417,-42*A+()/1+:/43/45+/1+2%41/1.*4.+6/.)+:/43/451+/4+.)*+8/.*,-.7,*+%4+

1.,%45+8%11+-&*,1/%4+dl-)4*<-4+-43+(&*,1D=?+L'W'H+l}00*,8/45+-43+a-DD*,?+"!!gH+_2)</3.+-43+

c-4D?+"!!ge+-43+.)*+*;2*11/&*+79.-D*+%:+/417,-42*+dm%5-,.)+-43+l74,*7.)*,?+L'K'eA+

M4+-33/./%4?+6*+:/43+.)*+.=9/2-8+9-..*,4+%:+,/1D+1**D/45+:%,+1<-88+9,%0-0/8/.=+5-/41A+_70F*2.1+

-,*+%4+-&*,-5*+6/88/45+.%+/4&*1.+-4+-<%74.+/4+*;2*11+%:+.)*+*;9*2.*3+&-87*+%:+.)*+9,%19*2.+/4+.)*+

/4&*1.<*4.+.-1DA+()/1+:/43/45+/1+2%41/1.*4.+6/.)+.)*+*&/3*42*+9,*1*4.*3+/4+.)*+8/.*,-.7,*+%4+

9,%0-0/8/.=+6*/5)./45?+-43+/4+9-,./278-,+6/.)+%&*,6*/5)./45+%:+1<-88+9,%0-0/8/./*1+dB03*88-%7/?+

"!!!H+V8*/2),%3.+-43+U/4.%?+"!!!H+(&*,1D=+-43+l-)4*<-4?+L''"H+a7+-43+`%4@-8*@?+L''^eA+B81%?+
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.)/1+,/1D+1**D/45+0*)-&/%,+1**<1+.%+0*+,*372*3+/4+.)*+m/5)E_.-D*1+2%43/./%4?+6)/2)+/1+-81%+

2%41/1.*4.+6/.)+9,*&/%71+:/43/451+/4+.)*+8/.*,-.7,*+dV-..-8/%?+l-5*8?+-43+~/,-4=-D78?+L''!H+m%8.+-43+

P-7,=?+"!!"eA+_/42*+.)/1+:/43/45+)-1+)%6*&*,+6/3*,+/<98/2-./%41?+/.+/1+3*12,/0*3+/4+-+1*9-,-.*+9-9*,+

/4+%,3*,+4%.+74378=+2%<98/2-.*+.)*+*;9%1/./%4+dP*:*0&,*?+o/*/3*,?+-43+o/88*&-8?+"!!'eA

B.+.)/1+9%/4.?+.)*,*+/1+1./88+%4*+%0F*2./%4+.)-.+2-4+0*+,-/1*3+.%+%7,+-4-8=1/1A+M43**3?+6)/8*+-88+

*;/1./45+1.73/*1+%4+.)*+,-./%+0/-1+*<98%=+*/.)*,+2)%/2*+%,+,-./45+.-1D1+E+-43+)*42*+-+1.,/2.8=+

2%<9-,-./&*+1*../45+E+.)*+9%.*4./-8+9%8/2=+,*8*&-42*+%:+.)*+9)*4%<*4%4+<-=+3*,/&*+:,%<+.)*+:-2.+

.)-.+9,%0-0/8/./*1+,*9,*1*4.*3+-1+8-,5*+,-./%1+-,*+%&*,*1./<-.*3+<%,*+.)-4+*>7/&-8*4.+1<-88E,-./%+

9,%0-0/8/./*1+6)*4+2%41/3*,*3+/4+/1%8-./%4A+a*+.)71+4*;.+*;-</4*+,*178.1+%4+0*.6**4E170F*2.+.*1.1+%:+

.)*+,-./%+0/-1+9)*4%<*4%4A

J8P$*#'Q##-R+I6S#1'$G&'&/$,)F(1T$2#F#O&-1#

S*2*4.+,*178.1+%4+.)*+,-./%+0/-1+9)*4%<*4%4+*19*2/-88=+/4+.)*+<*3/2-8+3%<-/4+)-&*+0**4+71*3+.%+

3,-6+2%42871/%41+%4+.)*+/<9%,.-42*+%:+.)*+9)*4%<*4%4+:%,+,/1D+2%<<74/2-./%4+-43+9%8/2=+/117*1A+

a)/8*+6*+)-&*+4%.+0**4+-08*+.%+,*98/2-.*+.)*+,-./%+0/-1+9)*4%<*4%4+/4+.)*+*;9*,/<*4.1+9,*1*4.*3+

-0%&*?+:%,+,/1D+2%<<74/2-./%4+-43+9%8/2=+/117*1+/.+6%783+-,57-08=+0*+<%,*+/<9%,.-4.+.%+D4%6+

6)*.)*,+172)+-+0/-1+/4+,/1D+*&-87-./%4+</5).+*;/1.+6)*4+%48=+%4*+6-=+%:+2%<<74/2-./45+.)*+,/1D+/1+

71*3+-.+-+./<*A+M43**3?+/4+,*-8/.=+,/1D+/1+5*4*,-88=+2%<<74/2-.*3+F71.+/4+%4*+6-=?+-43+/.+1**<1+.)71+

2,72/-8+.%+D4%6+6)*.)*,+-+,-./%+0/-1+/1+%01*,&*3+0*.6**4+170F*2.1+0*:%,*+9,%2**3/45+.%+9%8/2=+

,*2%<<*43-./%41A+(%+%7,+0*1.+D4%68*35*?+.)/1+/117*+)-1+4*&*,+0**4+-33,*11*3+0*:%,*A+a*+.)71+

/4.,%372*3+1%<*+0*.6**4E170F*2.+,-./45+.-1D1+-.+.)*+%7.1*.+%:+.)*+*;9*,/<*4.+0*:%,*+-4=+

2%<9-,-./&*+.-1D1+6*,*+/4.,%372*3+/4+%,3*,+.%+.*1.+:%,+.)/1+)=9%.)*1/1A+a*+-81%+-33*3+2%4.*;.+/4+

1%<*+%:+.)*<?+.%+1**+/:+172)+2%4.*;.+<-=+<-D*+-+3/::*,*42*A+I*.-/81+-,*+,*9%,.*3+0*8%6A

""



E"<F<A+(),**+3/::*,*4.+.-1D1+6*,*+/4.,%372*3+/4+-+0*.6**4E170F*2.+3*1/54+/4+%,3*,+.%+.*1.+:%,+-+

0*.6**4E170F*2.+,-./%+0/-1+9)*4%<*4%4A+T-2)+170F*2.+1-6+%4*+%:+.),**+,-./%1+/4+.)*+3*12,/9./%4+%:+

.)*+9,%08*<A+a*+71*3+.),**+,-./%1+/41.*-3+%:+.6%+.%+2,*-.*+<%,*+&-,/-42*A++()*+-11/54<*4.+%:+.)*+

,-./%+6-1+,-43%<8=+-43+/43*9*43*4.8=+3*.*,</4*3+:%,+*-2)+170F*2.+-43+:%,+*-2)+%4*+%:+.)*+.),**+

.-1D1+d,-./%1+-,*+,*9%,.*3+/4+(-08*+ZeA+(-1D+%4*+d.)*+1&'#-"6(#"<Fe+2%41/1.*3+/4+,*9*-.*3+2)%/2*1+

0*.6**4+-4+/42,*-1/45+2*,.-/4+-<%74.+%:+<%4*=+-43+-+9,%19*2.+%::*,/45+.)*+%99%,.74/.=+.%+6/4+-+

9,/@*A+()*+1*2%43+.-1D+d.)*+%1<'-"1?&(#"<Fe+%::*,*3+.)*+%99%,.74/.=+.%+07=+/417,-42*+-5-/41.+.)*+

9%11/0/8/.=+%:+8%1/45+.)*+9,/@*+6%4+/4+.)*+4*7.,-8+.-1DA+M.+6-1+.%+0*+98-=*3+%7.+:%,+,*-8+<%4*=+-.+.)*+

*43+%:+.)*+1*11/%4+%48=+/4+2-1*+-+170F*2.+)-3+6%4+.)*+9,/@*+/4+.-1D+%4*A+M4+.-1D+.),**+d.)*+%1,&<#C&1# (

#"<Fe?+170F*2.1+6*,*+-1D*3+.%+2)%%1*+:%,+1701*>7*4.+-<%74.1+6)*.)*,+.)*=+6%783+,-.)*,+D**9+.)*+

-<%74.+%,+/4&*1.+/.A

!&6F#$PG+S-./%1+9,*1*4.*3+.%+170F*2.1+/4+.)*+0*.6**4E170F*2.+,-./%+0/-1+.-1D1

02&.(-H L)Q$%&'() 9#G(I.$%&'() U(H"$%&'()

=#I'2&F$'&+N LsL! L!sL!! L!!sL!!!

;-+I2&-1#$'&+N dJs3-=esK!!!! dW"s<%4.)esK!!!! dWKJs=*-,eK!!!!

;-O#+'.#-'$'&+N WsL!! g'sL!!! Z"JsL!!!!

B1?&1#%,&<A+()*+4*7.,-8+.-1D+6-1+.%+0*+98-=*3+%7.+:%,+,*-8+<%4*=?+%::*,/45+-+9,/@*+%:+vL!+dqLge+/4+.)*+

P%6E_.-D*1+2%43/./%4+-43+vL!!+dqLg!e+/4+.)*+m/5)E_.-D*1+2%43/./%4A+_70F*2.1+6*,*+-1D*3+.%+2)%%1*+

0*.6**4+-+17,*+-<%74.+d2*,.-/4.=+*>7/&-8*4.?e+-43+98-=/45+.)*+9,%19*2.+:%,+/42,*-1/45+2*,.-/4+

-<%74.1+d1**+B99*43/;+IeA+C4*+8/4*+6%783+0*+1*8*2.*3+:%,+,*-8+98-=+-.+.)*+*43+%:+.)*+1*11/%4?+-43+

.)*+170F*2.+6%783+*/.)*,+0*+9-/3+.)*+17,*+-<%74.+%,+98-=+.)*+9,%19*2.+-22%,3/45+.%+)*,+2)%/2*+:%,+

.)-.+8/4*A+M4+.)*+/4&*1.<*4.+.-1D1?+170F*2.1+6*,*+/4/./-88=+*43%6*3+6/.)+v!A^!+d'!te+/4+.)*+P%6E

_.-D*1+2%43/./%4+-43+v^+dq'e+/4+.)*+m/5)E_.-D*1+2%43/./%4A+()*=+6*,*+-1D*3+6)*.)*,+.)*=+6*,*+

6/88/45+.%+/4&*1.+/42,*-1/45+-<%74.1+%:+.)*/,+*43%6<*4.?+6/.)+-+9%.*4./-8+,*.7,4+%:+vZ+dq^e+/4+.)*+

"J



P%6E_.-D*1+2%43/./%4+-43+vZ!+dq^!e+/4+.)*+m/5)E_.-D*1+2%43/./%4A+C4*+2)%/2*+6-1+.)*4+1*8*2.*3+

.),%75)+-+9,%2*37,*+-4-8%5%71+.%+.)*+%4*+71*3+/4+.)*+4*7.,-8+.-1D?+*;2*9.+.)-.+/:+.)*=+)-3+2)%1*4+.%+

/4&*1.?+.)*+2%,,*19%43/45+-<%74.+6-1+4%6+170.,-2.*3+:,%<+.)*/,+*43%6<*4.+0*:%,*+98-=/45+.)*+

9,%19*2.A+()*+/417,-42*+.-1D+6-1+.%+0*+98-=*3+%7.+2%43/./%4-8+%4+-+170F*2.+)-&/45+6%4+.)*+9,/@*+/4+

.)*+4*7.,-8+.-1D+%48=A++B+9,%2*37,*+-4-8%5%71+.%+.)*+%4*+/4+.)*+/4&*1.<*4.+.-1D+6-1+.)*4+71*3+.%+

3*.*,</4*+9-=%::1+d-88+2)%/2*+8/1.1+2-4+0*+:%743+/4+B99*43/;+IeA

H9D;#$&<&<A+a*+)=9%.)*1/@*+.)-.+170F*2.1+)-&*+-+)/5)*,+2*,.-/4.=+*>7/&-8*4.+.)*+8-,5*,+.)*+7,4+/4+.)*+

4*7.,-8+.-1D?+1/42*+9,%0-0/8/./*1+-,*+*>7-8+/4+.)%1*+.-1D1A+]%,+.)*+/417,-42*+.-1D?+6*+)=9%.)*1/@*+.)-.+

170F*2.1+-,*+,*-3=+.%+9-=+-+)/5)*,+-<%74.+/4+*;2*11+%:+.)*+*;9*2.*3+&-87*+%:+.)*+8%11+d9,%0-0/8/./*1+

-,*+4%6+3/::*,*4.e+-1+6*+9-11+:,%<+,*9,*1*4.-./%41+9*,+3-=+.%+<%4.)+-43+=*-,A+B4-8%5%718=?+6*+

)=9%.)*1/@*+.)-.+:%,+.)*+/4&*1.<*4.+.-1D+170F*2.1+-,*+6/88/45+.%+/4&*1.+<%,*+/4+*;2*11+%:+.)*+

*;9*2.*3+&-87*+-1+6*+<%&*+.%+8-,5*,+,-./%1A

W&<'6#<A+M4+.)*+4*7.,-8+.-1D?+1/;+170F*2.1+6*,*+3,%99*3+0*2-71*+.)*=+16/.2)*3+<78./98*+./<*1A+B88+%:+

.)*1*+170F*2.1+6*,*+/4+.)*+m/5)E_.-D*1+2%43/./%4A+a*+3,%99*3+:%,+.)*+1-<*+,*-1%4+.6%+170F*2.1+/4+

.)*+/417,-42*+.-1D+-43+1/;+170F*2.1+/4+.)*+/4&*1.<*4.+.-1DA+(-08*+g+3/198-=1++.)*+<*-4+&-87-./%4+%:+

.)*+170F*2.1+/4+*-2)+.-1D+-43+:%,+*-2)+,-./%A

"Z



!&6F#$VA+[*-4+&-87-./%41+/4+.)*+0*.6**4E170F*2.+.-1D1+

o-87*+/4+v P%6+S-./% [*3/7<+S-./% m/5)+S-./%

$*7.,-8+.-1D+E+R*,.-/4.=+
*>7/&-8*4.
d4%,<-8/@*3+.%+)/5)+1.-D*1e

LZAg!
d^A"'e
4u"'

L"A^g
dgAK'e
4u"!

L"A'Z
d^AWWe
4u"J

M417,-42*+9,*</7< LJAZ"
dWALJe
4u"'

LJA''
dWA!Ze
4u"L

LZAg!
d^A!ge
4u"^

M417,-42*+9,*</7<+</471+
*;9*2.*3+&-87*

"AZW
dWALJe

gAJg
dWA!Ze

^A^W
d^A!Ze

[-;/<7<+/4&*1.<*4. JA'"
dLAW^e
4u"g

JAg'
dLAWWe
4uJL

ZAJ"
dLAK^e
4uL^

[-;/<7<+/4&*1.<*4.+</471+
*;9*2.*3+&-87*

LAL"
dLAW^e

LA"J
dLAWWe

"A^"
dLAK^e

+
I;#&J(@#"10"-0(0&,%"#%;1<("-&(%1(+-"?F&#<2!

S744/45+-4+B4%&-+%4+.)*+2*,.-/4.=+*>7/&-8*4.1+:%,+.)*+.),**+3/::*,*4.+,-./%1+/4+.)*+4*7.,-8+

.-1D?+4%+1/54/:/2-4.+3/::*,*42*+/1+:%743+d]d"?^'e+u+!A^J?+D+u+!AgZeA+()*+4788+)=9%.)*1/1+%:+*>7-8+

2*,.-/4.=+*>7/&-8*4.1+:%,+3/::*,*4.+,-./%1+2-4+.)71+4%.+0*+,*F*2.*3A+$%+1/54/:/2-4.+3/::*,*42*+/1+:%743+

/:+.)*+1-<*+B4%&-+/1+,74+1*9-,-.*8=+:%,+.)*+P%6E-43+.)*+m/5)E_.-D*1+2%43/./%41?+-8.)%75)+6*+-5-/4+

:/43+-+,*372./%4+/4+,/1D+1**D/45+:%,+)/5)+1.-D*1A

M4+.)*+/417,-42*+.-1D?+1/42*+9,%0-0/8/./*1+%:+8%1/45+-,*+4%6+3/::*,*4.+6*+2-8278-.*+.)*+*;2*11+

9,*</7<+.)-.+170F*2.1+-,*+6/88/45+.%+9-=+%&*,+.)*+*;9*2.*3+&-87*+%:+.)*+8%11+:%,+*-2)+,-./%?+-43+,74+

-4+B4%&-+%4+.)*1*+3*,/&*3+&-87*1A+M4+.)*+P%6E_.-D*1+2%43/./%4?+.)*,*+/1+-+<-,5/4-88=+1/54/:/2-4.+

*::*2.+/43/2-./45+-+,-./%+0/-1+d]d"?JWe+u+"AKJ?+D+u+!A!WeA+()/1+*::*2.+/1+)%6*&*,+4%.+1/54/:/2-4.+/4+.)*+

m/5)E_.-D*1+2%43/./%4+d]d"?JJe+u+"A"W?+D+u+!AL"eA+B81%?+-+28%1*,+8%%D+-.+.)*+3-.-+,*&*-81+.)-.+.)*+

,*178.+/1+<%1.8=+3,/&*4+0=+-+1701.-4./-8+-<%74.+%:+170F*2.1+dJWsW^+%,+ZKA^Kre+6)%+4*&*,+16/.2)?+-43+

6)%+-,*+*>7-88=+3/1.,/07.*3+-2,%11+.)*+3/::*,*4.+,-./%1A+B88+07.+%4*+%:+.)*1*+170F*2.1+2)%%1*+.%+/417,*+

-.+-4=+9,/2*+.)*+/417,-42*+/1+%::*,*3+-.A+C42*+.)%1*+170F*2.1+-,*+*8/</4-.*3?+4%+1/54/:/2-4.+

3/::*,*42*1+9*,1/1.1+0*.6**4+.)*+*;2*11+9,*</-+9-/3+:%,+.)*+3/::*,*4.+7,41A

"g



M4+.)*+/4&*1.<*4.+.-1D?+1/42*+9,%0-0/8/./*1+%:+1722*11+-,*+-5-/4+3/::*,*4.+:%,+.)*+3/::*,*4.+

,-./%1?+6*++2-8278-.*3+.)*+*;2*11+/4&*1.<*4.+9,*</7<+%&*,+*;9*2.*3+&-87*+.)-.+170F*2.1+6*,*+6/88/45+

.%+9-=+:%,+*-2)+,-./%A+S744/45+-4+B4%&-+%4+.)/1+/43*;+:%,+.)*+P%6E_.-D*1+2%43/./%4?+6*+:/43+-+

1/54/:/2-4.+3/::*,*42*+d]d"?Jge+u+JA"K?+D(u+!A!ge?+/43/2-./45+.)*+9,*1*42*+%:+,-./%+0/-1A+S744/45+.)*+

1-<*+B4%&-+:%,+.)*+m/5)E_.-D*1+2%43/./%4?+.)*+3/::*,*42*+/1+4%+8%45*,+1/54/:/2-4.+d]d"?+JLe+u+!A'J?+

D(u+!AZLeA+

X%<?'<<%;12(M4+5*4*,-8?+6*+3*.*2.+4%+,-./%+0/-1+/4+.)*+.),**+0*.6**4E170F*2.+.-1D1+3*12,/0*3+/4+.)/1+

1*2./%4A+B8.)%75)+-.+:/,1.+58-42*+.)*,*+1**<1+.%+0*+-+<-,5/4-88=+1/54/:/2-4.+*::*2.+/4+.)*+/417,-42*+

1*../45?+28%1*,+/419*2./%4+%:+.)*+3-.-+,*&*-81+.)-.+.)/1+:/43/45+/1+3,/&*4+*4./,*8=+0=+-+2*/8/45+*::*2.+%4+

-<%74.1+.)-.+2-4+0*+1*8*2.*3+:%,+/417,-42*A+()/1+2*/8/45+*::*2.+1**<1+.%+3*,/&*+:,%<+*;.,*<*+8%11+

-&*,1/%4+.)-.+/1+17<<*3+.%+.)*+%&*,6*/5)./45+%:+1<-88+9,%0-0/8/./*1+-1+3/12711*3+:%,+.)*+

2%<9-,-./&*+/417,-42*+.-1D+-0%&*A+B81%?+6)/8*+.)*,*+/1+1%<*+*&/3*42*+:%,+.)*+,-./%+0/-1+9)*4%<*4%4+

/4+.)*+/4&*1.<*4.+.-1D+:%,+1<-88+1.-D*1?+.)/1+*::*2.+/1+4%+8%45*,+9,*1*4.+:%,+8-,5*+1.-D*1A+a*+.)71+

2%42873*+.)-.+.)*+-88*5*3+9%8/2=+,*8*&-42*+%:+.)*+,-./%+0/-1+9)*4%<*4%4+/1+3%70.:78+-.+0*1.A+

P8$C:=CLMA;:=

],%<+.)*+*;9*,/<*4.1+2%4372.*3?+/.+,*178.1+28*-,8=+.)-.+.)*+,-./%+0/-1+.)-.+)-1+0**4+%01*,&*3+/4+

2)%/2*+.-1D1+/4+.)*+8/.*,-.7,*+,*178.1+:,%<+-+2%<0/4-./%4+%:+.)*+:-/87,*+.%+2%4.,%8+:%,+*,,%,?+.)*+

9,*1*42*+%:+*;9*,/<*4.*,+3*<-43+*::*2.1?+-43+.)*+-01*42*+%:+1-8/*4.+-43+3%</4-4.+/42*4./&*1A+

M43**3?+0=+,*372/45+.)*+9%11/0/8/.=+%:+3*<-43+*::*2.1+/4+*;9*,/<*4.+L+6*+%01*,&*+-+:,*>7*42=+%:+

,-./%+0/-1+.)-.+/1+5,*-.8=+,*372*3+-1+2%<9-,*3+.%+9,*&/%71+1.73/*1A+M4.,%372/45+1/54/:/2-4.+/42*4./&*1+

:%,+*&*,=0%3=?+:7,.)*,+,*372/45+.)*+9%11/0/8/.=+%:+3*<-43+*::*2.1?+-43+2%4.,%88/45+:%,+*,,%,1+2-71*1+

.)*+,-./%+0/-1+.%+3/1-99*-,+/4+*;9*,/<*4.+"A+()/1+:/43/45+/1+,%071.+*&*4+6)*4+2%4.*;.+/1+-33*3+.%+.)*+

"^



3*2/1/%4+9,%08*<?+-43+:%,+5-/4+-1+6*88+-1+8%11+:%,<78-./%41A+]/4-88=?+4%+,-./%+0/-1+/1+:%743+

1=1.*<-./2-88=+/4+0*.6**4E170F*2.+.*1.1+*/.)*,?+6/.)+%48=+1%<*+*&/3*42*+/4+.)*+/4&*1.<*4.+.-1D+.)-.+

3%*1+4%.+,*1/1.+-4+/42,*-1*+/4+<%4*.-,=+1.-D*1A+()*1*+,*178.1+2-1.+1*,/%71+3%70.1+%4+28-/<1+-0%7.+.)*+

9%8/2=+,*8*&-42*+%:+.)*+,-./%+0/-1+9)*4%<*4%4A

"W



3EE#-G(D$38$C")(1#+$6#'Q##-$F)''#2(#+$')$G#'#1'$2&'()$6(&+$W$?DE#2(.#-'$7

Z-;+6&C(P

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+L!+,*3+2)/91+-43+'!+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dL!+,*3+2)/91+-43+'!+5,**4+2)/91e

Z-;+6&C([

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+'+,*3+2)/91+-43+'L+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+d'+,*3+2)/91+-43+'L+5,**4+2)/91e

Z-;+6&C(\

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+K+,*3+2)/91+-43+'"+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dK+,*3+2)/91+-43+'"+5,**4+2)/91e

Z-;+6&C(]

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+W+,*3+2)/91+-43+'J+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dW+,*3+2)/91+-43+'J+5,**4+2)/91e

Z-;+6&C(N

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+^+,*3+2)/91+-43+'Z+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+d^+,*3+2)/91+-43+'Z+5,**4+2)/91e

Z-;+6&C(^

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+g+,*3+2)/91+-43+'g+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dg+,*3+2)/91+-43+'g+5,**4+2)/91e

Z-;+6&C(_

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+5,**4+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+Z+,*3+2)/91+-43+'^+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dZ+,*3+2)/91+-43+'^+5,**4+2)/91e

Z-;+6&C(`

V-5+B+2%4.-/41+L!+9%D*,+2)/91?+L+,*3+2)/9+-43+'+08-2D+2)/91A+V-5+V+2%4.-/41+L!!+9%D*,+2)/91?+J+,*3+2)/91+-43+'W+5,**4+
2)/91A+k%7+2-4+6/4+vK!+0=+*;.,-2./45+-+,*3+2)/9+:,%<+%4*+%:+.)*+.6%+0-51A+a)/2)+0-5+3%+=%7+2)%%1*�

V-5+B+dL+,*3+2)/9+-43+'+5,**4+2)/91e
V-5+V+dJ+,*3+2)/91+-43+'W+5,**4+2)/91e

"K



3EE#-G(D$*$W$A12##-+")'+$)4$'"#$1")(1#$'&+N+$W$?DE#2(.#-'$>

K#1(+()-$,&(2 L)Q$%&'()$X+.&FF$I2-Y U(H"$XF&2H#$I2-Y

U-/,+L LsL! L!sL!!

U-/,+" LsL! 'sL!!

U-/,+J LsL! KsL!!

U-/,+Z L!sL!! L!!sL!!!

U-/,+g L!sL!! 'JsL!!!

U-/,+^ L!sL!! KWsL!!!

U-/,+W LsL!! L!sL!!!

U-/,+K LsL!! WsL!!!

U-/,+' LsL!! gsL!!!

U-/,+L! LsL!!! '"sL!!!!

U-/,+LL ^sL!!! gWsL!!!!

U-/,+L" "JsL!!! "LLsL!!!!

U-/,+LJ JJsL!!!! "'WsL!!!!!

U-/,+LZ "WsL!!!! "JWsL!!!!!

U-/,+Lg !JsWZ "WsWZ!

U-/,+L^ Lsg^ 'sg^!

U-/,+LW Ls"gW L!s"gK^

U-/,+LK LsL! 'LsL!!!

U-/,+L' LsL! W'JsL!!!!

U-/,+"! gsL!! ZJ"sL!!!!

U-/,+"L LsL! LLsL!!

U-/,+"" !"sWZ "ZsWZ!

U-/,+"J WsL!!! WgsL!!!!

U-/,+"Z LLsL!! ''sL!!!

U-/,+"g WsL!! ^LsL!!!

"'



3EE#-G(D$C$W$A12##-+")'+$)4$'"#$1).E&2&'(O#$(-O#+'.#-'$'&+N$W$?DE#2(.#-'$>

J!



A12##-+")'+$4)2$'"#$1).E&2&'(O#$(-+I2&-1#$'&+N$W$?DE#2(.#-'$>

JL



3EE#-G(D$K$R$A12##-+")'+$4)2$'"#$1")(1#$'&+N$W$*#'Q##-R+I6S#1'$G#+(H-$W$?DE#2(.#-'$>

J"



A12##-+")'$4)2$'"#$(-+I2&-1#$'&+N$W$*#'Q##-R+I6S#1'$G#+(H-$W$?DE#2(.#-'$>

JJ



A12##-+")'$4)2$'"#$(-O#+'.#-'$'&+N$W$*#'Q##-R+I6S#1'$G#+(H-$W$?DE#2(.#-'$>

JZ



ST]TST$RT_

B03*88-%7/?+[%)-<<*3+d"!!!eA+U-,-<*.*,E],**+T8/2/.-./%4+%:+O./8/.=+-43+U,%0-0/8/.=+a*/5)./45+
]742./%41A+!"1"G&C&1#(@?%&1?&(]^aPb?+LZ'WELgL"A

B03*88-%7/?+[%)-<<*3?+B7,�8/*4+V-/88%4?+-43+U*.*,+UA+a-DD*,+d"!!WeA+R%<0/4/45+V-=*1/-4+
V*8/*:1+-43+a/88/454*11+.%+V*.+.%+B4-8=@*+B../.73*1+.%6-,31+O42*,.-/4.=A+T2%4%<*.,/2+
M41./.7.*?+T,-1<71+O4/&*,1/.=?+S%..*,3-<?+.)*+$*.)*,8-431A

V-..-8/%?+S-=<%43+RA?+~%)4+mA+l-5*8?+-43+l%<-/4+~/,-4=-D78+dL''!eA+(*1./45+V*.6**4+B8.*,4-./&*+
[%3*81+%:+R)%/2*+743*,+O42*,.-/4.=A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(\?+"g#g!A

V8*/2),%3.?+m-4?+-43+~%1�+P7/1+U/4.%+d"!!!eA+B+U-,-<*.*,E],**+T8/2/.-./%4+%:+.)*+U,%0-0/8/.=+
a*/5)./45+]742./%4+/4+[*3/2-8+I*2/1/%4+B4-8=1/1A+!"1"G&C&1#(@?%&1?&(]^aPPb?+LZKgELZ'^A

V%44*,?+R-,/11-?+-43+V*4+SA+$*6*88+d"!!KeA+m%6+.%+[-D*+-+S/1D+_**<+S/1D/*,G+()*+S-./%+V/-1+
&*,171+R%41.,7-8+P*&*8+()*%,=A+='0GC&1#("10(X&?%<%;1(!"F%1G(\aNb?+ZLLEZL^A

R-<*,*,?+R%8/4+]A?+-43+S%0/4+[A+m%5-,.)+dL'''eA+()*+T::*2.1+%:+]/4-42/-8+M42*4./&*1+/4+
T;9*,/<*4.1G+B+S*&/*6+-43+R-9/.-8EP-0%,EU,%372./%4+],-<*6%,DA+=;'-1"6(;*(W%<F("10(
c1?&-#"%1#9L(PdaPb?+WEZ"A

R-<*,*,?+R%8/4+]A?+-43+[-,./4+a*0*,+dL''"eA+S*2*4.+I*&*8%9<*4.1+/4+[%3*8/45+U,*:*,*42*1G+
O42*,.-/4.=+-43+B<0/57/.=A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(N?+J"gEJW!A

R)%6?+R8-,*+R)7-?+-43+S-D*1)+lA+_-,/4+d"!!LeA+R%<9-,-./&*+M54%,-42*+-43+.)*+T8810*,5+U-,-3%;A+
=;'-1"6(;*(W%<F("10(c1?&-#"%1#9([[?+L"'ELJ'A

I*4*1ES-F?+o*,%4/D-?+-43+_*=<%7,+T91.*/4+dL''ZeA+R%4:8/2.+V*.6**4+M4.7/./&*+-43+S-./%4-8+
U,%2*11/45G+a)*4+U*%98*+V*)-&*+B5-/41.+()/,+V*..*,+~735<*4.A+=;'-1"6(;*(Z&-<;1"6%#9("10(
@;?%"6(Z<9?$;6;G9(^^aNb?+KL'EK"'A

I*4*1ES-F?+o*,%4/D-?+_*=<%7,+T91.*/4?+-43+~%4-.)-4+R%8*+dL''geA+()*+`*4*,-8/.=+%:+.)*+S-./%EV/-1+
U)*4%<*4%4A+Z&-<;1"6%#9("10(@;?%"6(Z<9?$;6;G9(e'66&#%1([P?+L!KJEL!'"A

T/4)%,4?+m/88*8+~A?+-43+S%0/4+[A+m%5-,.)+dL'K^eA+B<0/57/.=+-43+742*,.-/4.=+/4+9,%0-0/8/1./2+
/4:*,*42*A+Z<9?$;6;G%?"6(W&,%&:+'"dZe?+ZJJEZ^LA

T/1*40*,5*,?+S%1*8/*1?+-43+[-,./4+a*0*,+dL''geA+a/88/454*11E.%EU-=+-43+a/88/454*11E.%EB22*9.+:%,+
S/1D=+-43+B<0/57%71+P%..*,/*1A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(PQ?+""JE"JJA

],/12)?+I*0%,-)?+-43+~%4-.)-4+V-,%4+dL'KKeA+B<0/57/.=+-43+S-./%4-8/.=A+=;'-1"6(;*(e&$",%;-"6 (
X&?%<%;1(!"F%1G(P?+LZ'ELgWA

`,**46-83?+B4.)%4=+`A+dL'WKeA+a/.)/4E_70F*2.+I*1/541G+(%+O1*+%,+$%.+.%+O1*�+Z<9?$;6;G%?"6 (
e'66&#%1?+JLZ#J"!A

`,*/4*,?+V*4+d"!!ZeA+B4+C48/4*+S*2,7/.<*4.+_=1.*<+:%,+T2%4%</2+T;9*,/<*4.1A+M4G+lA+l,*<*,?+oA+
[-2)%+dT31AeG+]%,12)745+743+6/11*412)-:.8/2)*1+S*2)4*4+"!!JA+`aI`+V*,/2).+^J?+`}../4E
5*4G+`*1A+:�,+a/11A+I-.*4&*,-,0*/.745?+W'E'JA

`,/551?+S/2)-,3+BA+dL''geA+()*+T::*2.1+%:+S78*+R8-,/:/2-./%4?+I*2/1/%4+~71./:/2-./%4?+-43+_*8*2./%4+
M41.,72./%4+%4+a-1%4�1+B01.,-2.+_*8*2./%4+(-1DA+M4+_ATA+$*61.*-3+-43+~A+_.A+VA(A+T&-41+d*31Ae+
iU*,19*2./&*1+%4+()/4D/45+-43+S*-1%4/45j?+P-6,*42*+T,80-7<+B11%2/-.*1G+m%&*A

m-,,/1%4?+`8*44+aA?+[%,.*4+MA+P-7?+-43+[*8%4/*+VA+a/88/-<1+d"!!"e?+iT1./<-./45+M43/&/37-8+
I/12%74.+S-.*1+/4+I*4<-,DG+B+]/*83+T;9*,/<*4.?j+UC&-%?"1(>?;1;C%?(W&,%&:+'"?+L^!^−L^LWA

Jg



m*,.6/5?+S-89)?+-43+B43,*-1+C,.<-44+d"!!LeA+T;9*,/<*4.-8+U,-2./2*1+/4+T2%4%</21G+B+
[*.)%3%8%5/2-8+R)-88*45*+:%,+U1=2)%8%5/1.1�+e&$",%;-"6("10(e-"%1(@?%&1?&<([]?+JKJEZgLA

m*=?+~%)4+IA+-43+~/4D6%4+P**+d"!!geA+I%+_70F*2.1+_*9-,-.*+d%,+B,*+()*=+_%9)/1./2-.*3e�+
>fD&-%C&1#"6(>?;1;C%?<+K?+"JJ−"^gA

m%5-,.)?+S%0/4+[A?+-43+m%6-,3+l74,*7.)*,+dL'K'eA+S/1D?+B<0/57/.=+-43+M417,-42*A+=;'-1"6(;* (
W%<F("10(c1?&-#"%1#9([?+gEJgA

m%8.?+R)-,8*1+BA+dL'K^eA+U,*:*,*42*+S*&*,1-81+-43+.)*+M43*9*43*42*+B;/%<A+UC&-%?"1(>?;1;C%?(
W&,%&:(_^a\b?+g!KEgLgA

m%8.?+R)-,8*1+BA?+-43+_71-4+lA+P-7,=+d"!!"eA+S/1D+B&*,1/%4+-43+M42*4./&*+T::*2.1A+UC&-%?"1(
>?;1;C%?(W&,%&:?+L^ZZEL^ggA

l-)4*<-4?+I-4/*8?+~-2D+PA+l4*.12)?+-43+S/2)-,3+mA+()-8*,+dL''LeA+B4%<-8/*1G+()*+T43%6<*4.+
T::*2.?+P%11+B&*,1/%4?+-43+_.-.71+|7%+V/-1A+=;'-1"6(;*(>?;1;C%?(Z&-<D&?#%,&<(NaPb?+L'JE"!^A

l-)4*<-4?+I-4/*8?+-43+B<%1+(&*,1D=+dL'W'eA+U,%19*2.+()*%,=G+B4+B4-8=1/1+%:+I*2/1/%4+743*,+
S/1DA+>?;1;C&#-%?"(]_a[b?+"^JE"'LA

l/,D9-.,/2D?+P**+BA?+-43+_*=<%7,+T91.*/4+dL''"eA+R%54/./&*ET;9*,/*4./-8+_*8:E()*%,=+-43+
_70F*2./&*+U,%0-0/8/.=G+]7,.)*,+T&/3*42*+:%,+(6%+R%42*9.7-8+_=1.*<1A+=;'-1"6(;* (
Z&-<;1"6%#9("10(@;?%"6(Z<9?$;6;G9(^\a]b?+gJZEgZZA

l}00*,8/45?+o*,%4/D-?+-43+U*.*,+UA+a-DD*,+d"!!geA+B4+M43*;+%:+P%11+B&*,1/%4A+=;'-1"6(;* (
>?;1;C%?(E$&;-9(P[[?+LL'ELJLA

l%2)*,?+[-,./4A+`A?+-43+_.*:-4+(A+(,-7.<-44+d"!!KeA+_*8*2./%4+/4+[-,D*.1+:%,+S/1D=+-43+
B<0/57%71+U,%19*2.1A+a%,D/45+U-9*,A

P**?+~/4D6%4+d"!!KeA+()*+T::*2.+%:+.)*+V-2D5,%743+S/1D+/4+-+_/<98*+R)-42*+M<9,%&/45+I*2/1/%4+
[%3*8A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(\^?+L'EZLA

P*:*0&,*?+[-.)/*7?+]*,3/4-43+[A+o/*/3*,?+-43+[-,/*+R8-/,*+o/88*&-8+d"!!'eA+B+$%.*+%4+.)*+T::*2.+%:+
V*.6**4+_70F*2.+_.-D*+o-,/-./%41+%4+S/1D+B../.73*A+a%,D/45+U-9*,?+P-0%,-.%/,*+`B(T?+
O4/&*,1/.�+3*+P=%4A

P/2).*41.*/4?+_-,-)?+-43+U-78+_8%&/2+dL'WLeA+S*&*,1-81+%:+U,*:*,*42*+V*.6**4+V/31+-43+R)%/2*1+/4+
`-<08/45+I*2/1/%41A+=;'-1"6(;*(>fD&-%C&1#"6(Z<9?$;6;G9(`daPb?+Z^EggA

[/88*,?+I-8*+(A?+a/88/-<+(7,40788?+-43+R-.)=+[2]-,8-43+dL'K'eA+a)*4+-+R%/42/3*42*+/1+_719/2/%71G+
()*+S%8*+%:+[*4.-8+_/<78-./%4A+=;'-1"6(;*(Z&-<;1"6%#9("10(@;?%"6(Z<9?$;6;G9(N_a]b?+gKLEgK'A

[/4%,?+[-,1)-88+aA+dL'W!eA+T;9*,/<*4.*,ET;9*2.-42=+T::*2.+-1+-+]742./%4+%:+T&-87-./%4+
B99,*)*41/%4A+=;'-1"6(;*(Z&-<;1"6%#9("10(@;?%"6(Z<9?$;6;G9(PNa]b?+J"^EJJ"A

[=-5D%&?+[/D)-/8+`A+-43+R)-,8*1+SA+U8%..+dL''WeA+T;2)-45*+T2%4%</*1+-43+P%11+T;9%17,*G+
T;9*,/<*4.1+T;98%,/45+U,%19*2.+()*%,=+-43+R%<9*././&*+T>7/8/0,/-+/4+[-,D*.+T4&/,%4<*4.1A+
UC&-%?"1(>?;1;C%?(W&,%&:+KW?+K!L−K"KA

U-2/4/?+S%1*<-,=?+-43+_*=<%7,+T91.*/4+dL'''eA+()*+S*8-./%4+%:+S-./%4-8+-43+T;9*,/*4./-8+
M4:%,<-./%4+U,%2*11/45+_.=8*1+.%+U*,1%4-8/.=?+V-1/2+V*8/*:1?+-43+.)*+S-./%EV/-1+U)*4%<*4%4A+
=;'-1"6(;*(Z&-<;1"6%#9("10(@;?%"6(Z<9?$;6;G9(_^a^b?+'W"E'KWA

U/4.%EU,-3*1?+~%1�EP7/1?+~%,5*ET37-,3%+[-,./4*@EU*,*@?+-43+~%1�E[-,/-+B0*88h4EU*,9/�h4+d"!!^eA+
()*+M4:87*42*+%:+.)*+S-./%+V/-1+U)*4%<*4%4+%4+.)*+T8/2/.-./%4+%:+m*-8.)+_.-.*1+O./8/./*1A+
='0GC&1#("10(X&?%<%;1(!"F%1G(Pa[b?+LLKELJJA

S*=4-?+o-8*,/*+]A?+-43+R)-,8*1+~A+V,-/4*,3+d"!!KeA+$7<*,-2=?+S-./%+V/-1?+-43+I*4%</4-.%,+$*58*2.+

J^



/4+~735<*4.1+%:+S/1D+-43+U,%0-0/8/.=A+)&"-1%1G("10(B10%,%0'"6(X%**&-&1?&<(P`?+K'EL!WA

S%2-?+[*,2�?+S%0/4+[A+m%5-,.)?+-43+BA+~%)4+[-78*+d"!!^eA+B<0/57/.=+_**D/45+-1+-+S*178.+%:+.)*+
_.-.71+|7%+V/-1A(=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(\[a\b?+LWgEL'ZA

_-6=*,?+B8-4+`A+dL'WgeA+I*<-43+B,./:-2.1+/4+P-0%,-.%,=+T;9*,/<*4.1+/4+R%417<*,+S*1*-,2)A+
=;'-1"6(;*(5;1<'C&-(W&<&"-?$(Pa]b?+"!EJ!A

_2)</3.?+O8,/2)?+_.-,<*,?+R),/1?+-43+_753*4?+S%0*,.+d"!!KeA+T;98-/4/45+U,*:*,*42*+S*&*,1-8+6/.)+
()/,3E`*4*,-./%4+U,%19*2.+()*%,=A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(\\a^b?+"!JE""JA

_2)</3.?+O8,/2)?+-43+m%,1.+c-4D+d"!!geA+a)-.+/1+P%11+B&*,1/%4�+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9 (
\Qa[b?+LgWEL^WA

_8%&/2?+U-78+d"!!!eA+()*+U*,2*9./%4+%:+S/1DA+T,.)12-4+U708/2-./%41+P.3?+P%43%4+-43+_.*,8/45?+oBA

_.-,<*,?+R),/1?+-43+S%0*,.+_753*4+dL''LeA+I%*1+.)*+S-43%<EP%..*,=+M42*4./&*+_=1.*<+T8/2/.+(,7*+
U,*:*,*42*1�+B4+T;9*,/<*4.-8+M4&*1./5-./%4A+UC&-%?"1(>?;1;C%?(W&,%&:+KL?+'WL−'WKA

(,-7.<-44?+_.*:-4+(A?+]*,3/4-43+[A+o/*/3*,?+-43+U*.*,+UA+a-DD*,+d"!!KeA+R-71*1+%:+B<0/57/.=+
B&*,1/%4G+l4%64+o*,171+O4D4%64+U,*:*,*42*1A+=;'-1"6(;*(W%<F("10(c1?&-#"%169(\^?+""gE"ZJA

(,%9*?+k--2%&?+-43+$*,-+P/0*,<-4+d"!!JeA+(*<9%,-8+R%41.,7-8A+Z<9?$;6;G%?"6(W&,%&:(PPQ?+Z!JE
Z"LA

(&*,1D=?+B<%1?+-43+I-4/*8+l-)4*<-4+dL''"eA+B3&-42*1+/4+U,%19*2.+()*%,=G+R7<78-./&*+
S*9,*1*4.-./%4+%:+O42*,.-/4.=A+=;'-1"6(;*(W%<F("10(c1?&-#"%1#9(N?+"'WEJ"JA

(&*,1D=?+B<%1?+-43+S/2)-,3+mA+()-8*,+dL''!eA+U,*:*,*42*+S*&*,1-81A+=;'-1"6(;*(>?;1;C%?(
Z&-<D&?#%,&<(]a[b?+"!LE"LLA

o/*/3*,?+]*,3/4-43+[A+d"!!'eA+_*9-,-./45+S*-8+M42*4./&*1+-43+B22%74.-0/8/.=A+(/40*,5*4+I/12711/%4+
U-9*,A

a7?+`*%,5*?+-43+S/2)-,3+`%4@-8*@+dL''^eA+R7,&-.7,*+%:+.)*+U,%0-0/8/.=+a*/5)./45+]742./%4A+
!"1"G&C&1#(@?%&1?&(][aP[b?+L^W^EL^'!A

k-<-5/1)/?+lA+dL''WeA+a)*4+-+L"AK^r+<%,.-8/.=+/1+<%,*+3-45*,%71+.)-4+"ZALZrG+M<98/2-./%41+:%,+
S/1D+R%<<74/2-./%4A+UDD6%&0(5;G1%#%,&(Z<9?$;6;G9(PP?+Z'gEg!^A

c*/8/5*,?+SA+d"!!!eA+B+U,*1*4.-./%4+%:+S*5-.*?+M4.*,4*.+V-1*3+_%:.6-,*+:%,+T;9*,/<*4.-8++++T2%4%E
</21?+)..9Gss666A5-.*A24,1A:,s�@*/8/5*,s,*5-.*sS*5-.*M4.,%A99.?+`B(TA+P=%4G+`B(TA

JW




