
)D\DOLWH�R[LGDWLRQ�SURFHVVHV�LQ�2EVLGLDQ�&OLIIV�UK\ROLWH�ÀRZ��2UHJRQ

!"#$%&'()'(!$*+,-./.0.'%*+%,,%'(1#!$#2.'3%$*$!,#'#%45"!$#2.6.'7+,#8!&'9)':%77%$-.'
:%4+,'$+;<*%$-.'=%!,>7"?'#%4+#!72'!,#'@+!'$!<(!,-

!"#$#%&'()*')%$+,-.%/.)0.12%3,45-'6.%782%9!:!%"#$#%;,1<=,>2%?'@*0')2%8.A,*%BB:CD2%EF$F#F
9G,10(2%G)H41')I.)0,5%,)6%;5,).0,1>%$-4.)-.*2%/,*.%J.*0.1)%K.*.1H.%E)4H.1*40>2%!:L::%G@-546%#H.)@.2%/5.H.5,)62%M(4'%NN!!D2%EF$F#F

OP,Q'1,0'41.%3,RI,*%.0%S'5-,)*2%E)4H.1*40T%U5,4*.%;,*-,5V/"K$VWKX2%M;Y/2%C%1@.%7.**5.12%ZO:OD%/5.1I')0V[.11,)62%[1,)-.
N/GKGYG2%#3EV/"K$VWKX%\E3ON]2%8.-()'+^5.%#1Q'4*V3T640.11,)T.2%U;%D:2%!OCNC%#4AV.)V;1'H.)-.2%[1,)-.

!38*$!?*
8(4*%*0@6>%4)H.*04R,0.*%0(.%'A46,04')%'_%_,>,540.%[.9

9`$4MN%0(,0%4*%+1.*.)0%4)%540('+(>*,.%_1'I%,%1(>'540.%
ÀRZ��2EVLGLDQ�&OLIIV��2UHJRQ���7H[WXUDO��FKHPLFDO��DQG�VWUXFWXUDO�DQDO\VHV�RI�WKH�VXFFHVVLYH�R[LGDWLRQ�
a').*%,1.%@*.6%0'%-')*01,4)b%\!]%0(.%'A46,04')%+1'-.**.*%'_%'54H4).2%,)6%\9]%0(.%1'5.%'_%0.I+.1,0@1.2%
FKHPLFDO�GLIIXVLRQ��DQG�PHWHRULF�LQ¿OWUDWLRQ��3HWURORJLF�DQDO\VHV�DQG�WKHUPRG\QDPLF�PRGHOLQJ�VKRZ�
WKDW�WKH�UK\ROLWH�ÀRZ�HPSODFHG�DW����±����q/F%[,>,540.VQ.,14)R%540('+(>*,.%_'1I.6%')5>%4)%0(.%-'1.%
RI�WKH�ODYD�ÀRZ��9DULDWLRQV�LQ�WKH�JDV�FRPSRVLWLRQ�LQVLGH�WKH�OLWKRSK\VDH�LQGXFHG�WKH�R[LGDWLRQ�RI�
_,>,540.%0'%,%5,4(@)40.V!!%a').%[.!

9`[.9
O`�!\$4MN]9F%8(4*%a').%4*%I,6.%'_%),)'V5,I.55,.%'_%,I'1+('@*%

*454-,%$4M9%,)6%5,4(@)40.VO!%[.9`
!FZ[.O`

!FZ�:FD\$4MN]9%̀ %(.I,040.%[.9MOF%W0%+1'Q,Q5>%_'1I.6%Q>%,%)@-5.,04')%
,)6%R1'=0(%+1'-.**%4)%0(.%_,>,540.%_1,-0@1.*%,)6%6._.-0*%,)6%,0%_,>,540.%-1>*0,5%.6R.*F%8(.%5,4(@)40.V!!%
a').%0(.)%'A464a.6%4)0'%,)%c'A>_,>,540.d%a').%=40(%0(.%-'I+'*404')%[.9`

:FC9[.O`
9FO9�!F!Z\$4MN]9F%8(4*%*.-V

')6%'A46,04')%a').%4*%I,6.%'_%5,I.55,.%'_%,I'1+('@*%*454-,%$4M9%,)6%(.I,040.%[.9MO2%=40(%,%+'**4Q5.%
*I,55%,I'@)0%'_%_.11'*4540.%[.9`$4MOF%#%0(416%,)6%'@0.1%a').2%-'I+'*.6%.A-5@*4H.5>%'_%(.I,040.2%4*%
,5*'%+1.*.)0F%8(.%*@--.**4H.%'A46,04')%a').*%*@RR.*0%0(,0%0(.1.%I,>%Q.%,%I4).1,5%4)%0(.%'54H4).%R1'@+%
=40(%(4R(.1%[.O`%-')0.)0%0(,)%5,4(@)40.V!!F%8(.%01,)*_'1I,04')%'_%5,4(@)40.V!!%0'%0(4*%c'A>_,>,540.d%
+(,*.%-'@56%'--@1%Q>%,%1.,-04')%*@-(%,*%

:F9N[.9`
3!

5,4(@)40.V!!%`%:F:ZM9%e%:F!Z%[.O`
3!

c'A>_,>,540.d%`%:F:D�%c'A>_,>,540.d%`%:F:N%[.9
O`MO

(.I,040.%

8(4*%='@56%4I+5>%0(,0%[.O`%-,)%,5*'%Q.%4)-'1+'1,0.6%4)%0(.%3!%*40.%'_%'54H4).F
.H\ZRUGV��M54H4).2%_,>,540.2%5,4(@)40.2%'A>_,>,540.2%1(>'540.2%540('+(>*,.2%'A46,04')

+,*$5#"?*+5,
M54H4).%4*%').%'_%0(.%I'*0%4I+'10,)0%I4).1,5*%4)%+5,).0,1>%

*-4.)-.*F%W0%-1>*0,554a.*%4)%0(.%'10('1('IQ4-%*>*0.I%\*+,-.%R1'@+%
"#$%]%,)6%_'1I*%,%*'546%*'5@04')%Q.0=..)%0='%.)6VI.IQ.1*2%
_'1*0.140.%3R9$4MN%,)6%_,>,540.%[.9$4MNF%['1*0.140.V14-(%-'I+'*4V
04')*%,1.%0(.%I'*0%_1.f@.)0g%('=.H.12%0(.%_,>,540.%.)6VI.IQ.1%
h-.55%+,1,I.0.1*%&%e%NFD!D2%#%e%!:FNB!2%'%e%ZF:DZ%i%,0%!%,0I%,)6%
9:%q/g%$I>0(%\!LBC]j%(,*%Q..)%'Q*.1H.6%4)%*'I.%0.11.*014,5%1'-<*%
,)6%+14I404H.%I.0.'140.*%\/SO%-(')6140.*g%?@,%,)6%U@*.-<%!LLCg%
&'R'%.0%,5F%9::L]F%W1')%'A46,04')%-,@*.6%Q>%+1.**@1.k0.I+.1,0@1.%
H,14,04')*%'1%Q>%,%-')0,-0%=40(%0(.%,0I'*+(.1.k(>61'*+(.1.%4*%
<)'=)%0'%4)6@-.%'54H4).%6.*0,Q454a,04')F%?.I,040.%[.9MO%\014R'V
),52%(O'2%&%e%CF:OD2%'%e%!OFBB9%ig%U5,<.%.0%,5F%!LZZ]%,)6%I,R).V
040.%[.OMN%\4*'I.014-2%)*O$2%&%e%DFOLB%i]%+1.-4+40,0.*%=.1.%_'@)6%
4)%),0@1,5%'A464a.6%'54H4).*%_1'I%0(.%$@5@%+.146'040.%\?=,)R%.0%
,5F%9::D]F%E*4)R%.A+.14I.)0*2%/(,I+).**%\!LB:]%6.*-14Q.6%,%5'=%
WHPSHUDWXUH�����±����q/]%'54H4).%'A46,04')%+1'-.**%4)%,41%Q>%0(.%
)@-5.,04')%,)6%R1'=0(%'_%,I'1+('@*%*454-,%$4M9%,)6%I,R).040.%'1%
(.I,040.F%J@%,)6%7'(5*0.6%\!LDD]%'Q0,4).6%*4I45,1%'A46,04')%'_%
'54H4).%\[,!:]%0'%I,R).040.%+5@*%,I'1+('@*%*454-,%4)%.A+.14I.)0*%
(.,0.6%Q.0=..)%B::%,)6%!!::%q/%6@14)R%:FC%0'%!::%(F%7(4*4),%

.0%,5F%\!LLC]2%('=.H.12%'Q*.1H.6%0(.%_'1I,04')%'_%_.114_'1*0.140.%
3R:FC�:FC\[.O`]!F:$4MN2%I,R).*4'_.1140.%3R[.9MN%,)6%I,R).040.%
_1'I%0(.%'A46,04')%'_%'54H4).%\[,!!]%,0%0.I+.1,0@1.*%Q.0=..)%OC:%
,)6%B::%q/%,_0.1%ND%0'%B:%(F

#%3RV+''1%_.114-%_,>,540.2%5,4(@)40.V!!%[.!
9`[.9

O`�!\$4MN]92%
(,*%,5*'%Q..)%1.+'10.6%4)%G,10(%*,I+5.*%\I,R).040.%'1.2%I.0,V
I'1+(4-%,)6%H'5-,)4-%1'-<*g%I,_4-%A.)'540(*g%P,4(@)40.%K.*.,1-(%
Y1'@+%%!LD9g%$(.)R>@,)%!LD9g%$-(,._.1%!LDO,2%!LDOQ2%!LDCg%
8,I,6,%.0%,5F%!LDOg%740,I@1,%.0%,5F%!LDNg%$@.)'%.0%,5F%!LDCg%
X>,1%.0%,5F%!LLDg%[,@1.%.0%,5F%9::!]%,)6%4)%I,104,)%I.0.'140.*%
\),<(540.*g%"'R@-(4%.0%,5F%9::Lg%7@.Q5.1%9:!O]F%W0%(,*%Q..)%*>)V
0(.*4a.6%,0%!%,0I%Q.0=..)%N::%,)6%B::%q/%\7')6'(%.0%,5F%!LDCg%
7(4*4),%.0%,5F%!LLDg%8'I4'<,%.0%,5F%9:!9]F%3RV_1..%5,4(@)40.V!!%
4*%Q.54.H.6%0'%_'1I%Q>%'A46,04')%1.,-04')*%*@-(%,*

Z%[.9
9`$4MN%`%9%M9%e%O%[.!

9`[.9
O`�!\$4MN]9%`%[.OMN

Z%_,>,540.%`%9%M9%e%O%5,4(@)40.V!!%`%I,R).040.% \!]
'1

D%[.9
9`$4MN%`%O%M9%e%N%[.!

9`[.9
O`�!\$4MN]9%`%9%[.9MOF

D%_,>,540.%`%O%M9%e%N%5,4(@)40.V!!%`%9%(.I,040.% \9]

[.O`% 4*% 4)-'1+'1,0.6% 4)% 0(.% 5,4(@)40.V!!% *01@-0@1.% 0(1'@R(% 0(.%
(.0.1'H,5.)0%*@Q*040@04')%O%[.9`%e%9%[.O`%`%�F%W0%(,*%Q..)%*@RV

+$,-.'&%/!.%,-&012.345/6107$,/8995/:&2,3/88;<=88>?5/@98;

��������;��������±�����������'2,��KWWS���G[�GRL�RUJ���������DP����������� �%%%%!!CO%

l%GVI,45b%,@61.>FI,104)m-,*.F.6@




