
!
!

Delft University of Technology

TU Delft Open Science Programme 2020-2024 Research and Education in the Open Era
Evaluation 2023

van der Hoeven, F.D.; Versteeg, A.M.C.; Yankelevich, T.Y.

DOI
10.4233/uuid:9d8c4280-8de8-43cc-825e-8ef6f4d9ffd5
Publication date
2024
Document Version
Final published version
Citation (APA)
van der Hoeven, F. D., Versteeg, A. M. C., & Yankelevich, T. Y. (2024). TU Delft Open Science Programme
2020-2024 Research and Education in the Open Era: Evaluation 2023. Delft University of Technology.
https://doi.org/10.4233/uuid:9d8c4280-8de8-43cc-825e-8ef6f4d9ffd5

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.4233/uuid:9d8c4280-8de8-43cc-825e-8ef6f4d9ffd5
https://doi.org/10.4233/uuid:9d8c4280-8de8-43cc-825e-8ef6f4d9ffd5


!"#$%&'(#)*%+#,-.%+-%#/0120344%#5#676786769

!"#$%&'(#)*%+#,-.%+-%#
/0120344%#676786769
:;3&<3(.1+#676=#

!"#"$%&'($)*(+*,&$-./)(.)(-'"(01")(+%$((

!"#$%&'()*+)*+*)*,

-.&/&(01(23$(4&$"'

>03+?#;3+#@%0#A1%;%+
B+?%#C%0D(%%2
!3+E3#F3+?%&%;.-G



2/3/1'/)
4.-3"5(46(7"38-(01")(9&.")&"(:%/;%$<<"(=>=>?=>=@(!"#"$%&'($)*(+*,&$-./)(.)(-'"(01")(+%$5(
+A$3,$-./)(=>=B
C,-'/%#5(5#3'6(73'(8"#(4&"7"'9(:'6"(!"#$/"";9(<3'13(=3'6">"7%?.
:,D3.&$-./)(7$-"5(*)*,
7/&,<")-(E"%#./)5(5%'3>(@A0>%$."8(7"#$%&'
70F5(B)C,*DDEAA%8FG8H?,*H)+H8"H+,D??+H*I"+H"JKJ,8GJJ8I

2.-$-./)(GC:CH
73'(8"#(4&"7"'9(5C(LC9(!"#$/"";9(:C(MC(NC9(O(=3'6">"7%?.9(<C(=C(P*)*,QC(!"#$%&'(#)*%+#,-.%+-%#/0120344%#
565675658#9%:%30-;#3+<#=<>-3(.1+#.+#(;%#)*%+#=03?#=@3&>3(.1+#565AB(L">J/(R'%7"#$%/1(&J(<"?.'&>&;1C(
.//@$FEE8&%C&#;EB)C,*DDEAA%8FG8H?,*H)+H8"H+,D??+H*I"+H"JKJ,8GJJ8I

46(7"38-(01")(9&.")&"(:%/;%$<<"
-#&S"/."A$@>"%'(B
*K*H(TN(L">J/
UDB(P)QBI(*V(HIKVH
&@"'$?%"'?"W/A8">J/C'>

4"$<
-#&X"?/(M3'3;"#( ( ( 5#3'6(73'(8"#(4&"7"'Y
Z["?A/%7"(\"?#"/3#1( ( :'6"(!"#$/"";Y
N&SSA'%/1(M3'3;"#( ( <3'13(=3'6">"7%?.Y
N&SSA'%?3/%&'(M3'3;"#( ( =S6"(]#"$$"#C

(

C--%.D,-./)(@I>(F)-"%)$-./)$3(G22(JK(@I>H
�7�K�L�V���L�V���D���K�X�P�D�Q���U�H�D�G�D�E�O�H���V�X�P�P�D�U�\���R�I�����D�Q�G���Q�R�W���D���V�X�E�V�W�L�W�X�W�H���I�R�U�����W�K�H���O�L�F�H�Q�V�H���W�K�D�W���\�R�X�¶�O�O���¿�Q�G���D�W��
.//@$FEE?#"3/%7"?&SS&'$C&#;E>%?"'$"$E01E,C)E

C1>#30%#'0%%#(1?
\.3#"(^(?&@1(3'8(#"8%$/#%0A/"(/."(S3/"#%3>(%'(3'1(S"8%AS(&#(J&#S3/
:83@/(^(#"S%[9(/#3'$J&#S9(3'8(0A%>8(A@&'(/."(S3/"#%3>
J&#(3'1(@A#@&$"9("7"'(?&SS"#?%3>>1C
<.%$(>%?"'$"(%$(3??"@/30>"(J&#(5#""(NA>/A#3>(_&#6$C
<."(>%?"'$&#(?3''&/(#"7&6"(/."$"(J#""8&S$(3$(>&';(3$(1&A(J&>>&`(/."(>%?"'$"(/"#S$C

"+<%0#(;%#'1&&1D.+2#(%04:?
://#%0A/%&'(^(=&A(SA$/(;%7"(3@@#&@#%3/"(?#"8%/9(@#&7%8"(3(>%'6(/&(/."(>%?"'$"9(3'8(%'8%?3/"(%J(?.3';"$(`"#"(
S38"C(=&A(S31(8&($&(%'(3'1(#"3$&'30>"(S3''"#9(0A/('&/(%'(3'1(`31(/.3/($A;;"$/$(/."(>%?"'$&#("'8&#$"$(
1&A(&#(1&A#(A$"C

E4*10(3+(#+1(%
�7�R���F�L�W�H���W�K�L�V���S�X�E�O�L�F�D�W�L�R�Q�����S�O�H�D�V�H���X�V�H���W�K�H���¿�Q�D�O���S�X�E�O�L�V�K�H�G���Y�H�U�V�L�R�Q�����L�I���D�S�S�O�L�F�D�E�O�H�������3�O�H�D�V�H���F�K�H�F�N���W�K�H���G�R�F�X�P�H�Q�W��
7"#$%&'(30&7"C

!3F%<1D+#*1&.-G
->"3$"(?&'/3?/(A$(3'8(@#&7%8"(8"/3%>$(%J(1&A(0">%"7"(/.%$(8&?AS"'/(0#"3?."$(?&@1#%;./$C(_"(`%>>(#"S&7"(
3??"$$(/&(/."(`&#6(%SS"8%3/">1(3'8(%'7"$/%;3/"(1&A#(?>3%SC



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

H

I1+(%+(D
LI( F)-%/*,&-./)(

=I( +A$3,$-./)(=>=B(

-#&X"?/(a@"'(Z8A?3/%&'(

-#&X"?/(a@"'(:??"$$(

-#&X"?/(a@"'(-A0>%$.%';

-#&X"?/(5:bc(L3/3(3'8(5:bc(\&J/`3#"(

-#&X"?/(N%/%d"'(\?%"'?"

-#&X"?/(a@"'(43#8`3#"

N#&$$(NA//%';(<."S"(c"`3#8$(3'8(c"?&;'%/%&'(%'(/."(a@"'(Z#3(

N#&$$(NA//%';(<."S"(5#A%/JA>(N&>>30&#3/%&'(`%/.(<.%#8(-3#/%"$(

N#&$$(NA//%';(<."S"(\6%>>$(c"$A>/$

a@"'(\?%"'?"(N&SSA'%/1(L">J/(Pa\NLQ

a@"'(\?%"'?"(\/&#%"$

B(

M

V

BB

B,

BG

*,

*G

D*

DD

DI

DH

,)



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

=

HJ#K+(01@<-(.1+
<."(a@"'(\?%"'?"(-#&;#3SS"(*)*)+*)*,9(c"$"3#?.(3'8(Z8A?3/%&'(%'(/."(a@"'(Z#39(Pa\-(
�L�Q���V�K�R�U�W�����D�G�G�U�H�V�V�H�V���N�H�\���D�U�H�D�V���R�I���V�F�K�R�O�D�U�O�\���H�Q�J�D�J�H�P�H�Q�W���Z�K�H�U�H���U�H�V�W�U�L�F�W�L�R�Q�V���O�L�P�L�W���W�K�H���À�R�Z���R�I��
3?38"S%?(6'&`>"8;"C(b/(@#&@&$"$(%''&73/%7"(3@@#&3?."$(/&(/."(@#&?"$$(&J(#"$"3#?.9("8A?3/%&'9(
3'8(%''&73/%&'9(`%/.(3($/#&';(J&?A$(&'(3?38"S%?(#"`3#8%';(3'8(#"?&;'%/%&'9(?&>>30&#3/%&'(`%/.(
/.%#8(@3#/%"$9(3'8(/."(8"7">&@S"'/(&J($6%>>$C(

�7�K�H���S�U�R�J�U�D�P�P�H���V�W�D�U�W�H�G���L�Q���-�D�Q�X�D�U�\�������������Z�L�W�K���¿�Y�H���L�Q�W�H�U�U�H�O�D�W�H�G���S�U�R�M�H�F�W�V�����2�S�H�Q���(�G�X�F�D�W�L�R�Q����
a@"'(:??"$$9(a@"'(-A0>%$.%';(->3/J&#S9(5:bc(L3/39(3'8(5:bc(\&J/`3#"C(<."(@#&X"?/$(3%S(3/(
�F�U�H�D�W�L�Q�J���D�Q�G���G�L�V�V�H�P�L�Q�D�W�L�Q�J���G�L�V�W�L�Q�F�W���W�\�S�H�V���R�I���U�H�V�R�X�U�F�H�V���I�R�U���W�K�H���E�H�Q�H�¿�W���R�I���7�8���'�H�O�I�W���U�H�V�H�D�U�F�K�H�U�V����
/"3?."#$9(3'8($/A8"'/$9(3$(`">>(3$(/."(0#&38"#(@A0>%?C(<."1(#3';"(J#&S("8A?3/%&'3>(S3/"#%3>$(
3'8($&J/`3#"(/&(3(@A0>%$.%';(@>3/J&#SC(<."(&A/@A/$(&J(/."(@#&;#3SS"(`%>>(0"(3$(&@"'(3'8(
�)�$�,�5���D�V���S�R�V�V�L�E�O�H�����¿�Q�G�D�E�O�H�����D�F�F�H�V�V�L�E�O�H�����L�Q�W�H�U�R�S�H�U�D�E�O�H�����D�Q�G���U�H�X�V�D�E�O�H�����,�Q�������������W�Z�R���P�R�U�H���S�U�R�M�H�F�W�V��
�Z�H�U�H���R�I�¿�F�L�D�O�O�\���D�G�R�S�W�H�G���E�\���W�K�H���2�S�H�Q���6�F�L�H�Q�F�H���3�U�R�J�U�D�P�P�H���D�I�W�H�U���D���V�X�F�F�H�V�V�I�X�O���H�[�S�O�R�U�D�W�L�R�Q���S�K�D�V�H����
N%/%d"'(\?%"'?"(3'8(a@"'(43#8`3#"C(Z3?.(@#&X"?/(388#"$$"$(/."(J&>>&`%';(/.#""(@#"?&'8%/%&'$(
J&#($A??"$$JA>(%S@>"S"'/3/%&'F("'$A#%';(3@@#&@#%3/"(#"`3#8$(3'8(#"?&;'%/%&'9(J3?%>%/3/%';(
J#A%/JA>(?&>>30&#3/%&'(`%/.(/.%#8(@3#/%"$9(3'8(%8"'/%J1%';(/."('"?"$$3#1($6%>>$C(<."$"(3#"(/."#"J&#"(
%'?&#@&#3/"8(%'(/."(@#&;#3SS"(3$(?#&$$+?A//%';(/."S"$(J&#(3>>(@#&X"?/$C(

-&#/J&>%&(.&>8"#(&J(/."(<R(L">J/(a@"'(\?%"'?"(@#&;#3SS"(%$(!cM(c&0(MA88"C(<."(@#&;#3SS"(
%$(?&&#8%'3/"8(01(3($/""#%';(?&SS%//""(3'8(%$(S3'3;"8(01(3(@#&;#3SS"(/"3SC(N.3%#(&J(/."(
$/""#%';(?&SS%//""(%$(b#"'"(43$>%';"#9(8%#"?/&#(&J(<R(L">J/(e%0#3#1C(<."(&/."#($/""#%';(?&SS%//""(
S"S0"#$(3#"(f3'(L%#6(f3'$"'9(L"3'(&J(/."(53?A>/1(&J(N%7%>(Z';%'""#%';(3'8(g"&$?%"'?"$(
P#"@#"$"'/%';(3>>(J3?A>/%"$QY(\3?.3(h#&&'"'0"#;9(8%#"?/&#(&J(Z8A?3/%&'(3'8(\/A8"'/(:JJ3%#$(PZ\:Y(
#"@#"$"'/%';(3>>(A'%7"#$%/1($"#7%?"$Q(3'8(5#3'6(73'(8"#(4&"7"'9(`.&(3>$&(?.3%#$(/."(@#&;#3SS"(
�W�H�D�P�����7�K�H���F�R�U�H���W�H�D�P�����D�O�V�R���F�D�O�O�H�G���W�K�H���R�I�¿�F�H�����W�K�D�W���D�V�V�L�V�W�H�G���)�U�D�Q�N���Y�D�Q���G�H�U���+�R�H�Y�H�Q���G�L�U�H�F�W�O�\���W�R��
S3'3;"(3>>(@#&X"?/$(3'8(/."S"$9(?&'$%$/"8(&J(:'6"(!"#$/"";(P"["?A/%7"($"?#"/3#1Q9(<3'13(
=3'6">"7%?.(P"';3;"S"'/(S3'3;"#Q9(=S6"(]#"$$"#(P?&SSA'%?3/%&'(S3'3;"#Q(3'8(M3#/.3(
a//"(P$"?#"/3#1QC

�7�K�L�V���U�H�S�R�U�W���L�V���D���U�H�À�H�F�W�L�R�Q���R�Q���W�K�H���T�X�H�V�W�L�R�Q���Z�K�H�W�K�H�U���W�K�H���J�R�D�O�V���G�H�O�L�Y�H�U�D�E�O�H�V���R�I���������������W�K�H���O�D�V�W���\�H�D�U��
&J(/."(-#&;#3SS"9(`"#"(3?.%"7"89(&7"#3>>(3'8(J&#(/."($"7"#3>(@#&X"?/$C

<."(1"3#(*)*D(`3$(3>$&(A$"8(/&(?#"3/"(3(J&>>&`(A@(@#&;#3SS"(J&#(/."('"[/(J&A#(1"3#$C(
<.%$(@#&;#3SS"(3'8(3(1"3#(@>3'(J&#(*)*,(`%>>(0"(@A0>%$."8($"@3#3/">1C(



9

:%/8I*%I(!/D(N,**"
�9�L�F�H���5�H�F�W�R�U���0�D�J�Q�L�¿�F�X�V

H;3.0
7%I(F%")"(O$#3.);"%
L%#"?/&#(e%0#3#1

/0120344%#I3+32%0#
7%I(.%I(PI(7I(GP%$)Q3.)H(A$)(*"%(
O/"A")

7%#I(CI(G9$&'$H(R%//)")D"%;

:/%-8/3./(O/3*"%

9-""%.);(2/<<.--""

:%/8I*%I.%I(S$)(7.%Q(S$)#")



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

L

=J%->(.@%#,%-0%(30G
C)Q"(E"%#-"";

H144>+.-3(.1+#I3+32%0
K<Q"(J%"##"%

,%-0%(30G
N$%-'$(0--"

H144>+.(G#I3+32%0
4$)T$(K$)Q"3"A.&'

�3�U�R�J�U�D�P�P�H���2�I�¿�F�H



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

M

6J#:;3&<3(.1+#676=
:%/U"&-5(01")(+*,&$-./)

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

W( 9-%,&-,%$3("<D"**.);(/8(/1")("*,&$-./)(V.-'.)($33("*,&$-./)(1%/&"##"#(/8(/)"(/8(
-'"(8$&,3-."#
<."(J3?A>/1(&J(:O]Z(3;#""8(/&(8&(3(@%>&/(`%/.(3'(&@"'("8A?3/%&'(387%$&#(%'(/."(
J3?A>/19(`.&(`&A>8(387%$"(3'8(3$$%$/(/"3?.%';(3'8($A@@&#/($/3JJ(`%/.("S0"88%';(&@"'(
"8A?3/%&'(`%/.%'(/."%#("8A?3/%&'(@#&?"$$"$C(<.%$(3@@#&3?.(.3$(1%">8"8(%'$%;./$(%'/&(/."(
"8A?3/%&'3>(@#&?"$$"$(&J(/."(J3?A>/1C(<."(J3?A>/1(%'(/A#'(.3$(;3%'"8('"`(%'$%;./$(%'/&(
.&`(&@"'("8A?3/%&'(?3'(%S@#&7"(/."%#("8A?3/%&'3>(@#&?"$$"$C

W( !"#"$%&'($)*(*"A"3/1<")-(/8(.)8%$#-%,&-,%"(8/%(1,D3.#'.);(/1")(-"X-D//Q#($)*(
/1")("*,&$-./)$3(%"#/,%&"#
<."#"(%$(3(>&/(&J(%'/"#"$/(%'(@A0>%$.%';(&@"'(/"[/0&&6$(3'8(&@"'("8A?3/%&'3>(#"$&A#?"$(
3?#&$$(?3S@A$C(_"($""(/."(@&/"'/%3>(73>A"(&J(\Rc5(\.3#"6%/EZ8A$&A#?"$(%'J#3$/#A?/A#"(
/.3/(\Rc5(&JJ"#$(3'8(fA@1/"#(]&&6$(3$(/"[/0&&6(@A0>%$.%';($&J/`3#"C(<."(@%>&/(`%/.(
fA@1/"#(]&&6$($.&`$(@#&S%$%';(#"$A>/$C(<."(@%>&/(`%/.(\Rc5(\.3#"6%/EZ8A$&A#?"$(
$.&`$(/.3/(/."(@>3/J&#S('""8$(JA#/."#(8"7">&@S"'/(%J(%/(%$(/&(0"(38&@/"8(01(<R(L">J/C(
<."(#"$A>/$(&J(/."$"(@%>&/$(3#"(A$"8(%'(&A#($/#3/";1(3'8(7%$%&'(J&#(&@"'(%'J#3$/#A?/A#"(%'(
/."('"`(a@"'(\?%"'?"(-#&;#3SS"C

W( �(�V�W�D�E�O�L�V�K�L�Q�J���D���F�R�O�O�D�E�R�U�D�W�L�R�Q���D�Q�G���Z�R�U�N�À�R�Z���I�R�U���R�S�H�Q���H�G�X�F�D�W�L�R�Q���Z�L�W�K���W�K�H���Y�D�U�L�R�X�V��
"*,&$-./)?%"3$-"*(#"%A.&"#(/8(46(7"38-Y(V.-'(-'"(;/$3(/8(.)&/%1/%$-.);(-'"($#1"&-#(
/8(/1")("*,&$-./)(.)-/(-'"(G$3%"$*T("X.#-.);H(#Q.33#(*"A"3/1<")-(1%/;%$<#(8/%(46(
7"38-("*,&$-./)(#-$88I
_"(3#"(?A##"'/>1($"//%';(A@(3(X&%'/($/#3/";1(J&#(a@"'(Z8A?3/%&'(387%$&#$(/&;"/."#(`%/.(
<e\(PZ\:QC(_"(.37"(8"7">&@"8(3(/#3%'%';(&'(/"3?.%';(`%/.(&@"'("8A?3/%&'3>(#"$&A#?"$(
/.3/(`3$(;%7"'(/&(3'(%'/"#'3/%&'3>(@#&X"?/(;#&A@(%'(M31(3'8(/.3/(`%>>(0"(373%>30>"(/&(3>>(
$/3JJ(J#&S(L">J/9(e"%8"'(3'8(Z#3$SA$(A'%7"#$%/%"$(PeLZ(?&>>30&#3/%&'Q(/&("'#&>($/3#/%';(
2&7"S0"#(*)*DC

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

4"$&'"%(4%$.).);(G01")(+*,&$-./)(.)(64[H

:(B+831(/#3%'%';(@#&;#3S(&'(/"3?.%';(`%/.(&@"'("8A?3/%&'3>(#"$&A#?"$(`3$(8"7">&@"8(%'(
?&>>30&#3/%&'(`%/.(g>3$$#&&S9(3'(%'/"#'3/%&'3>(;#&A@(/.3/(%'7&>7"$(/."(J3?A>/1(&J(NZgC

i( <."(g>3$$#&&S(/#3%'%';(S3/"#%3>$(3'8(3(0&&6>"/(03$"8(&'(/."(g>3$$#&&S(/#3%'%';(
S3/"#%3>$(3#"(@A0>%$."8(&'(T"'&8&C

i( <."(/#3%'%';(`3$(8"7">&@"8(%'(?&'$A>/3/%&'(`%/.(/."(R<j(/"3S(&J(Z\:C
i( <."(/#3%'%';(`3$(;%7"'(%'(M31(*)*D9(`%/.(@&$%/%7"(#"?"@/%&'(J#&S(g>3$$#&&SC
i( <."(/#3%'%';(.3$(0""'(8"7">&@"8(%'/&(3(<R(L">J/(/#3%'%';(3'8(%$(0"%';(@%>&/"8(3/(/."(

N&'/%'A&A$(-#&J"$$%&'3>(L"7">&@S"'/(PN-LQ(@#&;#3S(&J(<e\(3'8(.3$(0""'(@A0>%$."8(
J&#(%'/"#'3/%&'3>(A$"C

i( bJ(/."(@%>&/(%$($A??"$$JA>9(/."(/#3%'%';(`%>>(0"(.&$/"8(%'(<R(L">J/($"7"#3>(/%S"$(@"#(1"3#C



N

61*$-"*(#-%$-";T($)*(A.#./)(8/%(01")(+*,&$-./)(D"T/)*(-'"(09:

_%/.(/."("'8(&J(/."(a\-(%'($%;./9(`"(#"3$$"$$"8(&A#($/#3/";1(3'8(7%$%&'(J&#(&@"'("8A?3/%&'(J&#(
/."(JA/A#"C(LA#%';(/."(1"3#(%/(0"?3S"(?>"3#(/.3/(3(J&>>&`+A@(@#&;#3SS"(/&(/."(a\-(`3$(;&%';(
/&(0"(J&#SA>3/"89(`%/.(a@"'(Z8A?3/%&'(/36%';(A@(3'(%S@&#/3'/(@3#/C(_%/.(&A#(3S0%/%&'(/&(.37"(
a@"'(Z8A?3/%&'(0"?&S"(/."('&#S(3/(<R(L">J/(01(*)D)9(`"(J&#SA>3/"8(/.#""(@%>>3#$(J&#(&@"'(
"8A?3/%&'F

i( a@"'(Z8A?3/%&'3>(c"$&A#?"$
i( a@"'(\1$/"S$
i( a@"'(-"83;&;1

N"'/#3>(/&(&A#($/#3/";1(J&#(8"7">&@%';(/."$"(/.#""(@%>>3#$(%$(#"@#"$"'/3/%&'(`%/.%'(/."(J3?A>/%"$(
/.#&A;.(&@"'("8A?3/%&'(387%$&#$C(b'(*)*D(`"(@%>&/"8(/.%$(3@@#&3?.(3/(/."(:O]Z(J3?A>/1C(

01")(4"X-D//Q#(F))/A$-./)

_"(.37"($A??"$$JA>>1(%'%/%3/"8(/."(fA@1/"#(]&&6$(@#&X"?/(/&;"/."#(`%/.(/."(:\(J3?A>/1C
i( <."(@#&X"?/(/"3S(.3$(?#"3/"8(3(?&SSA'%/1(&J(&7"#(*)(3?/%7"(3A/.&#$(&J(%'/"#3?/%7"(&@"'(

/"[/0&&6$C
i( <&;"/."#(`%/.(<R(L">J/(a@"'(-A0>%$.%';(`"(.37"($/3#/"8(/."(@A0>%$.%';(@>3/J&#S(J&#(

a@"'(b'/"#3?/%7"(<"[/0&&6$(Pab<QC(5%7"(a@"'(b'/"#3?/%7"(<"[/0&&6$(`"#"(@A0>%$."8(%'(
�������������Z�L�W�K���D�Q���H�[�S�H�F�W�H�G���������P�R�U�H���L�Q���W�K�H���¿�U�V�W�������P�R�Q�W�K�V���R�I������������

i( <."(&#;3'%d3/%&'(&J(ab<(%$($"/(/&(0"(/#3'$J"##"8(/&(<R(L">J/(a@"'(-A0>%$.%';(01(/."("'8(
&J(/."(@#&X"?/(/"#S9(M3#?.(*)*,C

2,%$-./)(/8(J%.;'-#1$&"(&/,%#"(&/)-")-

_"(.37"(%'%/%3/"8(3(@#&X"?/(/&;"/."#(`%/.(/."(:O]Z(J3?A>/1(/&(3'3>1$"(/."("'/%#"(?&>>"?/%&'(&J(/."(
]\?(@#&;#3SS"k$(]#%;./$@3?"(?&A#$"(@3;"$9(A$%';(/."(?&@1#%;./(/&&>C(<."(@#&X"?/(#"$A>/$F(

i( :'(%'7"'/&#1(&J(/."(6%'8(&J(/"3?."#(;"'"#3/"8("8A?3/%&'3>(?&'/"'/(/.3/(%$($/&#"8(%'(
]#%;./$@3?"(3'8(/."($/3/A$(&J(/.%$(?&'/"'/(`%/.(#";3#8$(/&(?&@1#%;./(3'8(@&/"'/%3>(/&(
#"A$"C

i( :87%?"(&'($/#3/";%?(8%#"?/%&'(/&(J3?A>/1(S3'3;"S"'/(J&#(S36%';(/."%#("8A?3/%&'3>(
?&'/"'/(&@"'C

i( b'$%;./$(J&#(/."(aZ(/"3S(%'(.&`(/&(&#;3'%d"(/.%$(@#&?"$$(`%/.(&/."#(J3?A>/%"$C

01")(+*,&$-./)(9-.<,3$-./)(P,)*

_"(.37"($A??"$$JA>>1(>3A'?."8(3(?3>>(J&#(@#&@&$3>$(J&#(;#3$$#&&/$(@#&X"?/$(>"8(`%/.%'(/."(<R(
�'�H�O�I�W���I�D�F�X�O�W�L�H�V�����7�K�H���¿�J�X�U�H�V��

i( *I(3@@>%?3/%&'$9(&J(`.%?.(BB(`"#"(">%;%0>"(J&#(JA'8%';C
i( :(/&/3>(&J(BHB6(`3$(3`3#8"89(&J(`.%?.(VI6(.3$(0""'($@"'/(01(a?/&0"#(*)*DC
i( �7�Z�R���S�U�R�M�H�F�W�V���D�U�H���¿�Q�L�V�K�H�G���E�\���2�F�W�R�E�H�U���������������W�K�H���U�H�V�W���Z�L�O�O���E�H���¿�Q�L�V�K�H�G���E�\���)�H�E�U�X�D�U�\������������
i( :($1S@&$%AS(`%>>(0"(&#;3'%d"8(%'(M3#?.(*)*,(/&($.&`?3$"(#"$A>/$(&J(/."(@#&X"?/C

:('"`(?3>>(`3$(%'%/%3/"8(%'(\"@/"S0"#(*)*D9(/."('"`(?&.&#/(%$($?."8A>"8(/&($/3#/(%'(5"0#A3#1(
*)*,C

02\(=I>(:.3/-

:J/"#(?&'?>A8%';(&A#($/36".&>8"#(3'3>1$%$(%'(*)**9(`"(8"?%8"8(/&(J&?A$(&'(#"$"3#?.%';(/."(
@&/"'/%3>(&J(%S@>"S"'/%';(\Rc5(\.3#"6%/EZ8A$&A#?"$(3$(@>3/J&#S(J&#($.3#%';(aZc(3'8(aN_C(

i( _"(.37"($/3#/"8(3(@#&X"?/(`%/.(/."(:O]Z(J3?A>/1(3'8(\/A8%&(!%(/&(%S@>"S"'/(/.%$(
@>3/J&#S(J&#(<ab@"8%3C



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

O

i( <."(@#&X"?/($/3#/"8(%'(2&7"S0"#(*)*D(3'8(`%>>(#A'(A'/%>(M31(*)*,C
i( <."(@#&X"?/"8(#"$A>/(%$(3'(%'/"#3?/%7"(@>3/J&#S(`%/.(aZc9(/.3/(%$(?&''"?/"8(/&(\.3#"6%/(

J&#(?&'/"'/($/&#3;"C
i( bJ(/."(@#&X"?/(%$(3($A??"$$9(`"(`%>>(A@$?3>"(/.%$(/.#&A;.&A/(/."(A'%7"#$%/1(J&#(&/."#(

J3?A>/%"$C

N$%&"33(E$%Q/)T.5(
a@"'(Z8A?3/%&'(\@"?%3>%$/
KL>+<%<#MG#),/N

\/,-"%(]"%%.-#")(
GN/%;")#(DAH5(-#&X"?/(
\A@@&#/(J&#(/."(a@"'(
Z8A?3/%&'(-#&X"?/
KL>+<%<#MG#),/N

N.&'."3(*"(S/);(
G^.D%$%T(+*,&$-./)(9,11/%-H5(
a@"'(Z8A?3/%&'(-#&X"?/(e"38(
3'8(e%0#3#1(a@"'(Z8A?3/%&'(
N&&#8%'3/&#

4"$<

4.</)(F*"<$(GP$&,3-T(/8(
C113."*(9&.")&"#H5(
b'%/%3/&#(3'8(a#8"#"#(
a@"'(b'/"#3?/%7"(<"[/0&&6$

2$%/3$(A$)(*"%(N,%")(
GP$&,3-T(/8(C113."*(
9&.")&"#H5(-#&X"?/(M3';"#(
a@"'(b'/"#3?/%7"(<"[/0&&6$

N.&'."3(N,)).Q(G^.D%$%T(
+*,&$-./)(9,11/%-H5(
-#&X"?/(M3'3;"#(<"?.'%?3>(
b'J#3$/#A?/A#"



H7

0-'"%($&-.A.-."#

!"1%"#")-$-./)
_"(.37"(@#"$"'/"8(/."(#"$A>/$(&J(/."(&@"'("8A?3/%&'(@#&X"?/(3/(/."(J&>>&`%';("7"'/$(3'8(
?&'J"#"'?"$F

i( b5e:(*)*D
i( a@"'(Z8A?3/%&'(g>&03>
i( a@"'(\?%"'?"(5"$/%73>
i( a@"'(\?%"'?"(N&SSA'%/1(<`"'/"("7"'/
i( \Rc5(/."S30%X""'6&S$/(@>3/J&#S"'("'($1$/"S"'
i( \Rc5(/."S30%X""'6&S$/(7%$%"("'(7"#8"#

C&-.A.-T(=
<%S&'(b8"S3(`&'(3(\Rc5(a'8"#`%X$3`3#8(J&#(.%$(`&#6(&'(a@"'(b'/"#3?/%7"(<"[/0&&6$F(.//@$FEE
`` C̀$A#JC'>E`%''33#$+$A#J+&'8"#`%X$3`3#8$+*)*D

S$&_,"3.)"(N.&'."3")(
G^.D%$%T(+*,&$-./)(9,11/%-H5(
:8S%'%$/#3/%7"(N&&#8%'3/&#(
a@"'(<"[/0&&6(-A0>%$.%';(3'8(
N&@1#%;./(Z[@"#/

:$#&'$3.#(R/)-$)$#(G^.D%$%T(
+*,&$-./)(9,11/%-H5(
N&@1#%;./(3'8(N&'/#3?/(Z[@"#/



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

HH

:%/U"&-(01")(C&&"##

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

7"3.A"%$D3"5(F<13"<")-$-./)(4$A"%)"($#(1$%-(/8(46(7"38-(:/3.&T
i( �$�O�O���V�K�R�U�W���V�F�L�H�Q�W�L�¿�F���Z�R�U�N���Z�L�W�K���D���V�W�D�U�W�L�Q�J���G�D�W�H���R�I�������������������������D�U�H���P�D�G�H���R�S�H�Q���D�F�F�H�V�V����

"[?"@/(J&#(@A0>%?3/%&'$(`.&$"(3A/.&#$(.37"(?.&$"'(J&#(/."(&@/+&A/(@&$$%0%>%/1C
i( L">J/(Z["?A/%7"(]&3#8(8"?%8"8(&'(H(2&7"S0"#(*)**(/&(%'$/%/A/"(/."(<R(L">J/(\.&#/(

�6�F�L�H�Q�W�L�¿�F���:�R�U�N���6�F�K�H�P�H���D�V���D���S�R�O�L�F�\���D�V���S�D�U�W���R�I���W�K�H���W�H�U�P�V���R�I���H�P�S�O�R�\�P�H�Q�W�����7�K�H���V�F�K�H�P�H��
$/3#/"8()B+)*+*)*DC

i( :(`"0@3;"(`%/.(?&'/"[/(3'8(3'(&@/+&A/(J&#S(`3$(8"$%;'"8(3'8(?&SSA'%?3/"8(/&`3#8$(
/."(<R(L">J/(#"$"3#?."#$C

]/$35(2/?2%"$-./)(/8(/1")($&&"##(1,D3.&$-./)#
<R(L">J/(a-Z2(-A0>%$.%';(.3$(0""'(`&#6%';(?>&$">1(`%/.($"7"#3>(@A0>%$."#$(/&(@A0>%$.(/."(
�E�R�R�N�V���R�I���D�X�W�K�R�U�V���D�I�¿�O�L�D�W�H�G���Z�L�W�K���'�H�O�I�W���L�Q���R�S�H�Q���D�F�F�H�V�V���P�R�G�X�V�����7�K�L�V���L�V���G�R�Q�H���R�Q���W�K�H���E�D�V�L�V���R�I���P�X�W�X�D�O��
�L�Q�W�H�U�H�V�W�V���D�Q�G���E�D�V�H�G���R�Q���D�I�I�R�U�G�D�E�O�H���¿�Q�D�Q�F�L�D�O���S�U�L�Q�F�L�S�O�H�V��

7"3.A"%$D3"5(3%S(&J(D(0&&6$(@A0>%$."8(%'(*)*D(3$(@3#/(&J(?&+?#"3/%&'C(b'(#"3>%/1(K(0&&6$(3#"(
@A0>%$."8(/.%$(`31C

]/$35(N$)$;"(C:2`#(.)(-'"(V.3*
7"3.A"%$D3"5($S3>>"#(@A0>%$."#$(3$(a\:9(\-bZ(3'8(ZL-+$?%"'?"$(3#"('&`(>%?"'?"8(J&#(/."(
&@"'(3??"$$(&A/@A/(&'(3'(%'$/%/A/%&'3>(>"7">(01(/."(e%0#3#1C(<."#"(`%>>(0"('&(%'8%7%8A3>(%'7&%?"$(
?&S%';(J#&S(/."$"(@A0>%$."#$

]/$3($)*(*"3.A"%$D3"5(61*$-"(46(7"38-(/1")($&&"##(1/3.&T
i( <."(<R(L">J/(&@"'(3??"$$(@&>%?19(83/"8(*)BK9(`3$(&A/83/"8(3'8(/."(%'J&#S3/%&'(&J(/."(

&@"'(3??"$$(%'$/#AS"'/$(`"#"($?3//"#"8C
i( :('"`(@&>%?1("'/%/>"8(<R(L">J/(@&>%?1(3'8(;A%8">%'"$(&J(&@"'(3??"$$(@A0>%$.%';(`3$(

?&'8A?/"8(3'8(#"7%"`"8(01(/."(&@"'($?%"'?"(?&SSA'%/1(%'(/."(@"#%&8(fA'"+:A;A$/(
*)*DC

i( �7�K�H���¿�Q�D�O���Y�H�U�V�L�R�Q���R�I���W�K�H���S�R�O�L�F�\���Z�D�V���E�U�R�X�J�K�W���W�R���W�K�H���(�[�H�F�X�W�L�Y�H���%�R�D�U�G�����&�Y�%�����6�H�S�W�H�P�E�H�U��
�����������D�Q�G���F�R�Q�¿�U�P�H�G���E�\���D���µ�P�D�Q�G�D�D�W�E�H�V�O�X�L�W�¶���Z�K�L�F�K���Z�D�V���V�L�J�Q�H�G���R�Q������������������������

i( �7�K�H���U�H�Y�L�V�H�G���7�8���'�H�O�I�W���R�S�H�Q���D�F�F�H�V�V���S�R�O�L�F�\���V�W�D�U�W�V���R�I�¿�F�L�D�O�O�\���R�Q������������������������



H6

N.&'."3(*"(S/);(G^.D%$%T(
+*,&$-./)(9,11/%-H5(
4"38(&J(a@"'(<"[/0&&6$(
3'8(a@"'(b'/"#3?/%7"(
<"[/0&&6$

S$&_,"3.)"(N.&'."3")(
G^.D%$%T(+*,&$-./)(
9,11/%-H5(:8S%'%$/#3/%7"(
N&&#8%'3/&#(a@"'(
<"[/0&&6(-A0>%$.%';(3'8(
N&@1#%;./(Z[@"#/

:$#&'$3.#(R/)-$)$#(
G^.D%$%T(+*,&$-./)(
9,11/%-H5(N&@1#%;./(3'8(
N&'/#3?/(Z[@"#/

S,#-(*"(^"",V"
-#&X"?/(e"38(a@"'(:??"$$(
3'8(-A0>%$.%';(N&'$A>/3'/

4"$<

0-'"%($&-.A.-."#

]/$35($A$.3$D.3.-T(/8(-"X-D//Q#(-'%/,;'(46(7"38-(0:+a
i( !\\L(8"?%8"8(%'(/."(53>>(&J(*)**(/&(?"3$"(@A0>%$.%';(3?/%7%/%"$(01(%/$(@A0>%$.%';(3#S(

L">J/(:?38"S%?(-#"$$(PL:-QC
i( <R(L">J/(a-Z2(-A0>%$.%';(.37"($A??"$$JA>>1(?&'?>A8"8(/."(?&'/#3?/('";&/%3/%&'$(`%/.(

L:-(/&(/36"(&7"#(BH(/%/>"$(&J(/."%#(@&#/J&>%&(&J(/"[/0&&6$C(
i( _"(.37"(@A0>%$."8(K(&J(/."S(3$(&@"'(/"[/0&&6$(%'(?&>>30&#3/%&'(`%/.(&@"'(@A0>%$.%';9(

/."('"[/(B*(`%>>(0"(@A0>%$."8(/.#&A;.&A/(*)*D(3'8(*)*,C((
i( _"(.37"(@A0>%$."8(D(&/."#(#";A>3#(/"[/0&&6$(3'8(*'8("8%/%&'$C
i( �'�$�3���Z�D�V���¿�Q�D�Q�F�L�D�O�O�\���F�R�P�S�H�Q�V�D�W�H�G���I�R�U���W�K�L�V���E�X�\�R�X�W���Z�L�W�K���D���R�Q�H���W�L�P�H���G�R�Q�D�W�L�R�Q���I�U�R�P���W�K�H��

?&>>"?/%&'(0A8;"/(&J(<R(L">J/(e%0#3#1C
i( <."(?&S@>"/"($/&#1���R�I���W�K�H���'�$�3���D�F�T�X�L�V�L�W�L�R�Q���W�H�[�W���E�R�R�N�V��



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

H=

2/))"&-.);(PCF!(*$-$(V.-'(/1")($&&"##(1,D3.&$-./)#

a:(@A0>%$.%';(3'8(a@"'(L3/3(3#"(;&&8(@#3?/%?"$(/.3/(.37"(0""'(`">>(#"?&;'%d"8(3'8(38&@/"8(
01(<RL(#"$"3#?."#$C(:/(/."(<R(L">J/9(H*l(&J(@""#+#"7%"`"8(3#/%?>"$(3'8(VBl(&J(?&'J"#"'?"(
@3@"#$(3#"(@A0>%$."8(a:(%'(*)*B9(0A/(/."#"(%$('&(#"?&#8('&#(/#3?"30%>%/1(@#&?"$$(/&(3$$"$$(.&`(
`">>(<RL(#"$"3#?."#$(.37"(%'?&#@&#3/"8(/."(a@"'E5:bc(L3/3(3'8(a:(@A0>%$.%';(3?/%7%/%"$(%'(
/."%#(`&#6C

<.%$(@%>&/(@#&X"?/9($/3#/"8(%'(M3#?.(*)*D9(%$(>"8(01(*($/A8"'/(3$$%$/3'/$C((<."1("[3S%'"(3(
?.&$"'($"/(&J(a:(@A0>%?3/%&'$(J#&S(<RL(#"$"3#?."#$(3'8("[@>&#"(/."(@#3?/%?"$(@"&@>"(A$"(
`."'(%/(?&S"$(/&(S"'/%&'%';9($.3#%';9(3'8(?%/%';(/."%#(83/3(%'(/."(@A0>%?3/%&'$C(:'(3$$"$$S"'/(
J#3S"`&#6(.3$(0""'(8"7">&@"8(3'8(3(?&SSA'%/1($"$$%&'(.3$(0""'(?3##%"8(&A/(3/(/."(a@"'(
\?%"'?"(5"$/%73>9(DB+)H+*)*D9((:/(/."(S&S"'/9(3(0>&;(&'(/."(a@"'(\?%"'?"(5"$/%73>(\5($"$$%&'(
�D�Q�G���D���U�H�S�R�U�W���R�Q���W�K�H���¿�Q�G�L�Q�J�V���R�I���W�K�H���S�U�R�M�H�F�W���L�V���F�O�R�V�H���W�R���F�R�P�S�O�H�W�L�R�Q����



H9

:%/U"&-5(01")(:,D3.#'.);

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

_"(&#;3'%$"8(/`&("7"'/$(/."(?&8"?."?6(.3?63/.&'(3$(@3#/(&J(/."(@""#+#"7%"`(&J(83/3(3'8(
$&J/`3#"(@%>&/9(3'8(3(@3'">(8%$?A$$%&'(&'(@""#(#"7%" C̀(_"($/3#/"8(@%>&/%';(/."(A$"(&J(N.3/g-<(
/&(3$$%$/(/."(X&A#'3>(&J(:7%3/%&'(\?%"'?"(%'(/."(?&@1("8%/%';($/3;"C(<&(%'?#"3$"(/."(7%$%0%>%/1(&J(&A#(
3A/.&#$(3'8("8%/&#9(`"(3#"(.37"(%'/#&8A?"8(/."(:A/.&#$EZ8%/&#$($@&/>%;./$(/.3/(3#"(@A0>%$.%';(&'(
&A#(0>&;C(_"(%'/";#3/"8(-A0>&'$(Pc"7%"`"#(e&?3/&#(O(c"7%"`"#$(c"?&;'%/%&'(Q(`%/.(&A#(a@"'(
f&A#'3>$(\1$/"S(Paf\Q(%'(&#8"#(/&(S&'%/&#(X&A#'3>("';3;"S"'/(`%/.(#"7%"`"#$9(3'8(3$(/."(@%>&/(
?&'?>A8"$9(`"(3#"(?&'8A?/%';(Rm(%'/"#7%"`$(`%/.("8%/&#$9(3A/.&#$9(3'8(#"7%"`"#$(/&("73>A3/"(
0&/.(/&&>$k9(%S@3?/(&'(/."(@A0>%$.%';(@#&?"$$(3'8(@""#+#"7%"`(@#3?/%?"$

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

:""%(!"A."V(.))/A$-./)#5(1""%?%"A."V(/8(*$-$($)*(#/8-V$%"(1.3/-

<."(@%>&/(@#&X"?/(&'(@""#(#"7%"`%';(83/3$"/$(3'8($&J/`3#"9(3(?&>>30&#3/%&'(0"/`""'(<R(L">J/(
a-Z2(-A0>%$.%';(3'8(c"$"3#?.(L3/3(3'8(\&J/`3#"(/"3S$9(%$("[@"#%S"'/%';(`%/.(%''&73/%7"(
&@"'(@""#(#"7%"`(@#&?"$$"$(/.3/(?&'$%8"#(83/3(3'8($&J/`3#"(3$(%'8"@"'8"'/(#"$"3#?.(&A/@A/$C(
b/(3%S$(/&(S36"(/."(S"/.&8&>&;1(&J(83/3(3'8($&J/`3#"(@#&8A?/%&'(S&#"(&@"'(3'8(/#3'$@3#"'/9(
&@/%S%$%';(#"A$"(&J(83/39("'.3'?%';(#"@#&8A?%0%>%/1(3'8(@#&S&/%';(@#%'?%@>"$(&J(a@"'(\?%"'?"C(

<."(@%>&/(.3$(D(@.3$"$C(-.3$"(&'"(&J(/."(@%>&/(J&?A$"8(&'(3Q("';3;%';(@"&@>"(3'8(?&SSA'%/%"$(
%'/"#"$/"8(%'(83/39($&J/`3#"9(&@"'(@A0>%$.%';(3'8(&@"'($?%"'?"9(0Q($""6%';(?&>>30&#3/%&'$(
/.#&A;.("7"'/$9(?Q(`#%/%';(3(;A%8">%'"(3'8(%8"3(J&#(%S@>"S"'/3/%&'9(3'8(8Q(/"$/%';(/."(@""#(
#"7%"`(;A%8">%'"$C

2&/"F(@&%'/$(?(3'8(8(J#&S(@.3$"(B(`%>>(0"(?3##%"8(&A/(%'(jB(&J(*)*,C(-.3$"$(*(3'8(D9(`.%?.(
�Z�L�O�O���I�R�F�X�V���R�Q���V�X�V�W�D�L�Q�D�E�O�H���L�Q�W�H�J�U�D�W�L�R�Q���R�I���G�D�W�D���V�R�I�W�Z�D�U�H���U�H�Y�L�H�Z�V���L�Q�W�R���S�X�E�O�L�F�D�W�L�R�Q���Z�R�U�N�À�R�Z�V���D�Q�G��
388%/%&'3>(@&>%?1(8&?AS"'/3/%&'(&J(/."(@#&X"?/(#"?&SS"'83/%&'$9(`%>>(0"(8"@>&1"8(3J/"#(*)*,(
jBC

2/<<,).&$-./)($)*(+);$;"<")-(V.-'(%"#"$%&'"%#($)*(-"$&'"%#((

aA#(?&SSA'%?3/%&'(3'8("';3;"S"'/("JJ&#/$(`%/.(#"$"3#?."#$(3'8(/"3?."#$(?"'/#"8(&'(3(
?&S@#"."'$%7"($/#3/";1C(_"(&#;3'%d"8(3(@3'">(8%$?A$$%&'(&'(@""#+#"7%"`(/&(;"/(?&>>30&#3/%7"(
J""803?69(3'8(`"(%'%/%3/"8(:A/.&#$EZ8%/&#$(\@&/>%;./$9(#"?&;'%d%';(3?38"S%?(?&'/#%0A/%&'$(/&(
@#&S&/"(3($"'$"(&J(?&SSA'%/1C(Z[@>&#%';(/."(%'/";#3/%&'(&J(&@"'($?.&>3#>1(@A0>%$.%';(387&?3?1(
%'(J3?A>/%"$9(`"(3%S(/&(&JJ"#(;A%83'?"(&'(&@"'+3??"$$(@A0>%$.%';9(JA'8%';(3'8(@&>%?%"$C(_"(3#"(
>&&6%';(%'/&("[@3'8%';(&A#(&A/#"3?.(0"1&'8(3?38"S%3(/.#&A;.(@A0>%?("';3;"S"'/(%'%/%3/%7"$9(
%'?>A8%';(@>3%'(>3';A3;"($ASS3#%"$(J&#(@A0>%?3/%&'$(3'8(0>&;(@&$/$C

+*.-/%.$3(9,11/%-

�,�Q���U�H�V�S�R�Q�V�H���W�R���V�R�P�H���R�I���R�X�U���U�H�V�H�D�U�F�K�H�U�V�¶���S�U�H�I�H�U�H�Q�F�H�V�����Z�H���H�Q�O�L�V�W�H�G���D���V�W�X�G�H�Q�W���S�U�R�¿�F�L�H�Q�W���L�Q���/�D�W�H�[��
/&(3$$%$/(`%/.(/#3'$J&#S%';(@A0>%?3/%&'$E/"S@>3/"$C(:'&/."#($/A8"'/(J&?A$"8(&'(?#"3/%';(3(
;"'"#%?(0&&6(/"S@>3/"9($/#"3S>%'%';(/."(0&&6(?#"3/%&'(@#&?"$$9(3'8("'$A#%';(?&'$%$/"'?19(
3'8(@#&J"$$%&'3>%$SC(:88%/%&'3>>19(`"(3#"("[@>&#%';(/."(%'/";#3/%&'(&J(:b(J&#(?&@1"8%/%';9(3'8(
�H�Q�K�D�Q�F�L�Q�J���O�D�Q�J�X�D�J�H���D�Q�G���J�U�D�P�P�D�U���F�K�H�F�N�V���W�R���P�D�L�Q�W�D�L�Q���K�L�J�K���T�X�D�O�L�W�\���R�X�W�S�X�W�V���L�Q���R�X�U���S�X�E�O�L�F�D�W�L�R�Q�V��

!"A."V"%(!"&/;).-./)

_"($A??""8"8(/&(S36"(&'"($/"@(J&#`3#8(J&#(/."(#"?&;'%/%&'(&J(/."(#"7%"`"#(`&#6(01(/."(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

HL

�S�X�E�O�L�F�D�W�L�R�Q���R�I���R�X�U���¿�U�V�W���R�S�H�Q���L�G�H�Q�W�L�W�\���R�S�H�Q���U�H�Y�L�H�Z�V���U�H�S�R�U�W�V���L�Q���R�X�U���M�R�X�U�Q�D�O���7�K�H���(�Y�R�O�Y�L�Q�J���6�F�K�R�O�D�U����
<."(#"7%"`$(3#"(373%>30>"(%SS"8%3/">1(3J/"#($A0S%$$%&'9(>%'6"8(/&(/."(#"7%"`"8(@3@"#C(:(
�S�X�E�O�L�F�D�W�L�R�Q���Z�R�U�N�À�R�Z���I�R�U���R�S�H�Q���S�H�H�U���U�H�Y�L�H�Z�V���Z�D�V���P�D�G�H���I�U�R�P���V�F�U�D�W�F�K���Z�L�W�K���W�H�F�K�Q�L�F�D�O���G�H�Y�H�O�R�S�P�H�Q�W��
3'8("8%/&#%3>($"#7%?"$(@A/(%'(@>3?"(J&#(@>3;%3#%$S(?."?6(3'8(Lab$(3$$%;'S"'/(J&#(/#3?"30%>%/1(&J(
/."(#"7%"`$(3'8(7%$%0%>%/1(&J(/."(#"7%"`"#$C(

�$�W���W�K�H���U�H�T�X�H�V�W���R�I���U�H�V�H�D�U�F�K�H�U�V�����R�U�J�D�Q�L�V�H�U�V���R�I���F�R�Q�I�H�U�H�Q�F�H�V�����Z�H���L�P�S�O�H�P�H�Q�W�H�G���W�K�H���S�X�E�O�L�F�D�W�L�R�Q���R�I��
#"7%"`$(`%/.(3'&'1S&A$(#"7%"`"#$C(<."$"(#"7%"`(#"@&#/$(3#"(&@"'(J&#(/."(/#3'$@3#"'?1(&J(
/."(#"7%"`(@#&?"$$(0A/(/."(#"?&;'%/%&'(J&#(/."$"(#"@&#/$(J3>>$("'/%#">1(A'8"#(/."(?&'/#&>(&J(/."(
#"7%"`"#$(/&(S"'/%&'(&#('&/(/."%#(#"7%"`(3?/%7%/1(&'(3(@""#+#"7%"`(@>3/J&#SC(<.%$(%'%/%3/%7"(3>%;'$(
`%/.(&A#(?&SS%/S"'/(/&(J&$/"#%';(3(/#3'$@3#"'/(3'8($/#"3S>%'"8(@""#(#"7%"`($1$/"S(`%/.%'(&A#(
3?38"S%?(@A0>%$.%';(J#3S"`&#6C

a'"(&J(/."(@>3/J&#S$(J&#(/."(#"7%"`"#$k(#"?&;'%/%&'(3>>&`%';(#"$"3#?."#$(/&($.&`?3$"(3'8(@#&7"(
/."%#(@""#(#"7%"`(3'8("8%/&#%3>("';3;"S"'/$(%$(/."(J&#S"#(-A0>&'$(n('&`(N>3#%73/"(c"7%"`"#(
c"?&;'%/%&'(@>3/J&#SC(<&(0"(30>"(/&(J&>>&`(/."(3?/%7%/%"$(&J(@""#+#"7%"`(&J(<R(L">J/(#"$"3#?."#$9(
3$(3(@%>&/(%'%/%3/%7"(`"(%'/#&8A?"8(N>3#%73/"($"#7%?"$(&J(c"7%"`"#$(c"?&;'%/%&'(/&($%[(&J(&A#(
�R�S�H�Q���D�F�F�H�V�V���M�R�X�U�Q�D�O�V�����7�K�H���D�F�F�H�V�V���W�R���W�K�H���P�R�Q�L�W�R�U�L�Q�J���Z�L�W�K���W�K�H���5�H�Y�L�H�Z�H�U���5�H�F�R�J�Q�L�W�L�R�Q���W�R�R�O���L�V���¿�U�V�W�O�\����
3(/&&>(J&#(/."(X&A#'3>("8%/&#$(/&("'?&A#3;"(/."(#"7%"`"#$(%'7%/"8(/&(/."%#(X&A#'3>(/&($.&`?3$"(
/."%#(@""#+#"7%"`(3?/%7%/%"$(01("$/30>%$.%';(3(8&?AS"'/"8(#"?&#8(/.3/(?3'(?&'/#%0A/"(/&(/."%#(
?3#""#(8"7">&@S"'/Y(3'8($"?&'8>19(%/(;%7"$(A$(3??"$$(/&(83/3(/.3/(?3'(0"(A$"8(01(&A#(3'3>1/%?$(
$"#7%?"$(/&(@#&3?/%7">1($.&`?3$"(3'8(%'?#"3$"(/."(7%$%0%>%/1(&J(@""#+#"7%"`"#$C(

9$D$(9'$%<$Y
-#&X"?/(e"38(-""#+#"7%"`(
&J(L3/3(3'8(\&J/`3#"(-%>&/
KL>+<%<#MG#),/N

4"$<

P%"*"%._,"(J"33.$%*Y(
-#&X"?/(e"38(a@"'(
-A0>%$.%';

^/,.#"(0--.);Y(N&>>"?/%&'(
M3'3;"#(-A0>%?3/%&'(<3$6(
5&#?"



HP

a.&/3"-$(a$#-$#"Y(
b''&73/%&'(387%$&#9(<R(
L">J/(a-Z2(-A0>%$.%';

C#'3"T(O"<"%.QY(Rm(
L"$%;'"#

S,3.$)$(:.-$);,TY(
-A0>%$.%';(a@"#3/%&'$(
�2�I�¿�F�H�U

S,)b.(9,)Y(:$$%$/3'/(
-#&J"$$&#9(Z8%/&#(%'(N.%"J(
&J(/."(f&A#'3>(&J(a@"'(
:7%3/%&'(\?%"'?"

C8%$(R)$$1Y(M$?(\/A8"'/(
3/(]h

0-'"%($&-.A.-."#(

:""%?%"A."V(.))/A$-./)5(46(7"38-(207+2O+2R('$&Q$-'/)

a'(\"@/"S0"#(BH9(*)*D9(?&8"?."?6"#$(L3'%">(2o$/9(\/"@."'(Z;>"'9(3'8(f"#"S1(N&."'(
?&>>30&#3/"8(`%/.(<R(L">J/(@3#/%?%@3'/$(/&(8%$?A$$(3'8(8"S&'$/#3/"(?&8"?."?6%';^3'(&@"'9(
?&>>30&#3/%7"(?&8"(#"7%"`(@#&?"$$(J&?A$"8(&'("'.3'?%';(#"$"3#?.(@#&X"?/(#"@#&8A?%0%>%/1C(<."(
`&#6$.&@(0";3'(`%/.(3'(%'/#&8A?/%&'(/&(?&8"?."?6(@#%'?%@>"$(3'8(3(>%7"(8"S&(&J(3($A??"$$JA>(
?&8"?."?6(&'(3(<R(L">J/(@#&X"?/C(]#"36&A/(;#&A@$("';3;"8(%'(.3'8$+&'(?&8"?."?6%';(&J(
@#&X"?/$($A0S%//"8(01(#"$"3#?."#$9(@#&7%8%';(73>A30>"(J""803?6C(<."(`&#6$.&@(?&'?>A8"8(
�Z�L�W�K���D���U�H�À�H�F�W�L�R�Q���V�H�V�V�L�R�Q���R�Q���L�Q�W�H�J�U�D�W�L�Q�J���F�R�G�H�F�K�H�F�N�L�Q�J���L�Q�W�R���U�H�V�H�D�U�F�K���Z�R�U�N�À�R�Z�V���D�Q�G���D�G�G�U�H�V�V�L�Q�J��
?.3>>"';"$($A?.(3$(#"?&;'%/%&'9(`%8"$@#"38(38&@/%&'9(3'8($A$/3%'30%>%/1C

2/<<,).&$-./)(c(+);$;"<")-5

:""%(!"A."V(,)*"%(:%"##,%"(d('/V(*/(V"(")#,%"(%"#"$%&'(1,D3.&$-./)#($%"(/8('.;'(
_,$3.-Te

<."(@3'">(`3$(?&S@&$"8(&J(/`&("8%/&#$+%'+?.%"J(&J(3(8%3S&'8(&@"'(3??"$$(X&A#'3>(3'8(&'"(
�J�X�H�V�W���I�U�R�P���8�W�U�H�F�K�W���8�Q�L�Y�H�U�V�L�W�\�����7�K�H���H�Y�H�Q�W���V�W�D�U�W�H�G���Z�L�W�K���D�Q���L�Q�W�U�R�G�X�F�W�L�R�Q���R�I���W�K�H���V�W�D�W�X�V���T�X�R���D�Q�G���Q�H�Z��
3@@#&3?."$(/&(@""#(#"7%"`(01(]%3'?3(h#3S"#C(<.%$(`3$(J&>>&`"8(01(3(>%7">1(@3'">(8%$?A$$%&'C(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

HM

4"#"(3#"(/."(/36"3`31(S"$$3;"$F
i( -""#+#"7%"`%';(3'8(h%'/$A;%(P/."(f3@3'"$"(3#/(&J(#"@3%#%';(@%"?"$Q(:'3>&;1F(b'(0&/.9(

?&'$/#A?/%7"(J""803?6(3'8(#"7%$%&'$($/#"';/."'(3(S3'A$?#%@/9(/#3'$J&#S%';(/."(#"7%"`(
@#&?"$$(%'/&(3(73>A30>"(3$@"?/(&J($?.&>3#>1(?&SSA'%?3/%&'C

i( -A0>%$.%';(c"7%"`(c"@&#/F
� �̧� :'&'1S%/1F(<&(J&$/"#(?&'$/#A?/%7"(J""803?6(3'8(@#"7"'/(#"/3>%3/%&'C
� �̧� <`&(<%"#$(&J(#"@&#/$(+(&'"(J&#(X&A#'3>E0&&6("8%/&#$(P?>3$$%?(#"@&#/Q(3'8(3'&/."#(J&#(

/."(#"38"#E;"'"#3>(@A0>%?(P'&'+/"?.'%?3>(#"@&#/QC(
i( <#38%/%&'3>(&#(a@"'(-""#+c"7%"`F(]&/.(3@@#&3?."$(%'(8%3S&'8(&@"'+3??"$$(X&A#'3>$(

�Z�R�U�N���W�R�Z�D�U�G�V���W�K�H���V�D�P�H���J�R�D�O���R�I���R�S�H�Q�Q�H�V�V�����T�X�D�O�L�W�\���D�Q�G���G�L�V�U�X�S�W�L�Q�J���W�K�H���F�X�U�U�H�Q�W���S�X�E�O�L�V�K�L�Q�J��
@#&?"$$C

i( f&A#'3>(c3'6%';F(b'(8%3S&'8(&@"'(3??"$$9(X&A#'3>(#3'6%';(%$(7"#1(%S@&#/3'/(3$(%/(
�H�Q�V�X�U�H�V���W�K�H���T�X�D�O�L�W�\���R�I���W�K�H���M�R�X�U�Q�D�O�����U�H�P�R�Y�L�Q�J���G�R�X�E�W�V��

i( �3�D�\�L�Q�J���5�H�Y�L�H�Z�H�U�V�����,�W���P�D�\���E�H���Y�H�U�\���H�[�S�H�Q�V�L�Y�H���D�Q�G���U�H�T�X�L�U�H�V���P�X�F�K���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q����
/."#"J&#"9(3>/"#'3/%7"(3@@#&3?."$($A?.(3$(#"?&;'%/%&'(3/(/."(%'$/%/A/%&'3>(>"7">(3'8(
%'?&#@&#3/%&'(%'/&(/."(X&0(8"$?#%@/%&'(&J(#"$"3#?."#$(3'8(/"3?."#$(?&A>8(0"(3'(&@/%&'(/&(
3?6'&`>"8;"(/."%#("JJ&#/$C

C,-'/%#Z+*.-/%#(91/-3.;'-

_"(.%#"8(/."($"#7%?"$(&J(3('3/%7"(Z';>%$.(J#"">3'?"(`#%/"#(3'8(?&@1("8%/&#9(4"3/."#(M&'/3;A"C(
\."(%'/"#7%"`$(#"$"3#?."#$(3'8(/"3?."#$(`.&(@A0>%$.(`%/.(A$(&#(3?/(3$("8%/&#$C(<."1(.37"(
/."(&@@&#/A'%/1(/&($.&`?3$"(/."%#(3?/%7%/%"$9(@3$$%&'(3'8(387&?3?1(J&#(&@"'($?%"'?"(3'8(&@"'(
@A0>%$.%';C(N."?6(&A#(0>&;(."#"C

01")(9&'/3$%3T(:,D3.#'.);(C*A/&$&T

_"(3#"(#A''%';(3(@%>&/(&'(a@"'(\?.&>3#>1(-A0>%$.%';C(_"(.37"(3($/A8"'/(J#&S(/."(]h(J3?A>/1(
.">@%';(A$(/&(A'8"#$/3'8(#"$"3#?."#$k(3'8(/"3?."#$k(@A0>%$.%';('""8$C(\."(8&"$(/.%$(/.#&A;.(
�R�Q�H���R�Q���R�Q�H���G�L�V�F�X�V�V�L�R�Q�V���Z�L�W�K���D���V�H�W���R�I���T�X�H�V�W�L�R�Q�V�����7�K�U�H�H���L�Q�W�H�U�Y�L�H�Z�V���K�D�Y�H���E�H�H�Q���S�H�U�I�R�U�P�H�G���D�Q�G��
/."(#"?"@/%&'(.3$(0""'(;&&89(`%/.(3(8%$@&$%/%&'(/&(?&>>30&#3/"(%'(/."(@%>&/(@#&X"?/(3'8(%'(/."(
JA/A#"C(<."(%'/"#7%"`"8($?.&>3#$(.37"($."8($&S"(>%;./(&'(/."(?&SS&'(A$"(&J(a@"'(L3/3(
-A0>%$.%';9(/."(.%??A@$(%'(/."(@#&?"$$9(3'8(/."%#(&@%'%&'$(&'(/."(@&$$%0%>%/%"$(%/(&JJ"#$C(g&%';(
J&#`3#89(3(73#%"8(@&&>(&J($?.&>3#$(`%/.(8%JJ"#"'/(@&$%/%&'$(3/(/."(53?A>/19(`%>>(0"(;3/."#"8(%'(
&#8"#(/&(A'8"#$/3'8(/."(?A##"'/($/3/"(&J(3JJ3%#$(%'(/"#S$(&J(@A0>%$.%';(3/(3(J3?A>/1(3'8(@#&@&$"(
3'(383@/"8(7"#$%&'(&J(/."($"#7%?"$(/."(8"@3#/S"'/(&JJ"#$9(3??&#8%';(/&(/."%#('""8$C(

:3$)(^$);,$;"(9,<<$%."#(G:^9H

_"(3#"("[@>&#%';('3/A#3>(>3';A3;"(@#&?"$$%';(/&&>$(/&(;"'"#3/"(@>3%'(/"[/($ASS3#%"$C(_"(
8"?%8"8(/&("[@>&#"(-e\(/&(%'?#"3$"(/."(%S@3?/(&J(@A0>%?3/%&'$C(<."($ASS3#%"$(?3'(0"(3'(
%'$/#AS"'/(J&#(0#%';%';(#"$"3#?.(?>&$"#(/&(/."(@A0>%?(3'8($@3#6%';(%'/"#"$/(%'(3(@3#/%?A>3#(/&@%?C(
c"?"'/>19(`"(/"$/"8(/."(/&&>(`%/.(N3?/A$(N&SSA'%?3/%&'$(/&(?#"3/"(@>3%'+>3';A3;"($ASS3#%"$(
�I�R�U���¿�Y�H���V�H�O�H�F�W�H�G���S�X�E�O�L�F�D�W�L�R�Q�V�������W�H�[�W�E�R�R�N�����E�R�R�N�����F�R�Q�I�H�U�H�Q�F�H���D�Q�G���M�R�X�U�Q�D�O���D�U�W�L�F�O�H������

aA#(@#&S@/(`3$F
O0.(%#5#(1#P#M>&&%(#*1.+(:#(;3(##QN#:3G#.+#3#+1+7(%-;+.-3&#&3+2>32%#D;G#(;%#0%3<%0:#D1>&<#M%#
�L�Q�W�H�U�H�V�W�H�G���L�Q���W�K�H���Z�R�U�N�������������G�H�V�F�U�L�E�H���W�K�H���L�P�S�R�U�W�D�Q�W���¿�Q�G�L�Q�J�V���D�Q�G���R�U���W�K�H���D�L�P���Q�R�Y�H�O�W�\���R�I���W�K�H���D�U�W�L�F�O�H

_"(3#"(?A##"'/>1($.3#%';(/."(&A/?&S"$(`%/.(3A/.&#$(/&(;3/."#(J""803?6(3'8("73>A3/"(/."(/&&>k$(
"JJ"?/%7"'"$$C(_"(#"?"%7"8(&'"(@&$%/%7"(J""803?69(3'8(/."("8%/&#(`%>>(0"(.3@@1(/&(.37"(/."(-e\(
@A0>%$."8(3>&';$%8"(/."(@A0>%?3/%&'C(_"(`%>>(3>$&(0"(/"$/%';(`%/.(#"38"#$(3/(8%JJ"#"'/(>"7">$(&J(



HN

�I�D�P�L�O�L�D�U�L�W�\���Z�L�W�K���W�K�H���¿�H�O�G���W�R���V�H�H���L�I���W�K�H���V�X�P�P�D�U�L�H�V���D�U�H���H�I�I�H�F�W�L�Y�H��

+*.-/%.$3(9,11/%-(

CF(-/($##.#-(.)(1,D3.#'.);(_,$3.-T

_"(3#"(?A##"'/>1("[@>&#%';(/`&(#&A/"$F((
i( N&@1("8%/%';

<."(f&A#'3>(&J(a@"'(:7%3/%&'(\?%"'?"(#">%"$(&'(N.3/g-<(J&#(/."(?&@1("8%/%';(&J(
3??"@/"8(@3@"#$C(_"(S36"(A$"(&J(N.3/g-<(/&(8"/"?/(3'8(?&##"?/(>3';A3;"("##&#$9(
$A?.(3$(;#3SS3#(3'8($@">>%';(S%$/36"$C(b/(?3'(3>$&(.">@(/."(?&@1("8%/&#$(?&##"?/("##&#$(
�L�Q���W�K�H���/�D�7�H�;���¿�O�H�V���V�X�E�P�L�W�W�H�G���E�\���W�K�H���D�X�W�K�R�U�V��

i( e3';A3;"(O(;#3SS3#(?."?6$
�7�K�H���S�X�E�O�L�V�K�L�Q�J���W�H�D�P���X�V�H�V���*�U�D�P�P�D�U�O�\���R�U���3�D�S�H�U�S�D�O���W�R���F�K�H�F�N���W�K�H���¿�Q�D�O���Y�H�U�V�L�R�Q���R�I���D��
�S�X�E�O�L�F�D�W�L�R�Q���I�R�U���T�X�D�O�L�W�\���D�V�V�X�U�D�Q�F�H�����*�U�D�P�P�D�U�O�\���L�V���O�L�P�L�W�H�G���W�R���:�R�U�G���G�R�F�X�P�H�Q�W�V���D�Q�G�����0�%����
`.%>"(-3@"#@3>(?3'(3>$&(.3'8>"(-L5(/&(3(S3[%SAS(&J(B)M]C(

^$4"f(8/%<$-

_"(.%#"8(3($/A8"'/("[@"#/(%'(e3/"m(/&(#"$@&'8(/&(/."('""8$(&J(&A#(?&SSA'%/%"$9("$@"?%3>>1(J&#(
?&'J"#"'?"(&#;3'%$"#$C(<.%$(@%>&/(`%>>(#A'(J&#(3(1"3#(3J/"#(`.%?.(`"(`%>>("73>A3/"C

!"V$%*#($)*(!"&/;).-./)

�7�K�H���T�X�H�V�W�L�R�Q�V���Z�H���Z�D�Q�W�H�G���W�R���D�Q�V�Z�H�U����
i( bJ(/."(c"7%"`"#(e&?3/&#(%$($@""8%';(A@(/."(@A0>%?3/%&'(@#&?"$$(J&#(/."("8%/&#$(3'8(

#"$@"?/%7">19(J&#(/."(3A/.&#$(&J(&A#(X&A#'3>$(3'8
i( %J(/."(c"7%"`"#(c"?&;'%/%&'(/&&>(?3'(0"(3($&>A/%&'(/&(/."(8""@"#(@#&0>"S(&J(/."(#"7%"`"#(

#"?&;'%/%&'(%'(/."(?&'/"[/(&J(a@"'(\?%"'?"C((

<."(N>3#%73/"(/&&>$(`"#"(%'/";#3/"8(`%/.(&A#(S3%'(@A0>%$.%';(@>3/J&#S9(a@"'(f&A#'3>$(\1$/"S(
Paf\QC((:$($"#7%?"(@#&7%8"#$9(`"(A$"8(0&/.(/&&>$(/&(S&'%/&#(/."("';3;"S"'/(&J(&A#(X&A#'3>$(`%/.(
/."(#"7%"`"#$C(:/(/."("'8(&J(/."(@%>&/9(0&/.(/&&>$('""8(/&(0"("73>A3/"8C(5&#(/.%$9(`"(@#"@3#"8(3(
$"#%"$(&J(Rm(%'/"#7%"`$9(?&S0%'"8(`%/.(3(8%$?A$$%&'(&'(/."(@A0>%$.%';(@#&?"$$(3'8(/."(@""#+
#"7%"`(@#3?/%?"$(%'(;"'"#3>C(

5#&S(/."(3?/%7"(X&A#'3>$9(3(>%$/(&J("8%/&#$9(3A/.&#$(3'8(#"7%"`"#$(3#"($">"?/"8(J&#(8%$?A$$%&'(
&'(/."(@""#+#"7%"`(@#&?"$$(3'8(/."(388"8(73>A"(&J(/."(/&&>(/&(/."%#(@A0>%$.%';(@#&?"$$C(<."(
%'/"#7%"`$(`%/.(/."("8%/&#$(3#"(&';&%';(3/(/.%$(S&S"'/C(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

HO

:%/U"&-5(PCF!(7$-$($)*(PCF!(9/8-V$%"(

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

<."(L%;%/3>(N&S@"/"'?"(N"'/#"(PLNNQ(%$(3'(%'%/%3/%7"(&J(/."(a@"'(\?%"'?"(-#&;#3SS"(3/(<R(
�'�H�O�I�W���G�H�V�L�J�Q�H�G���W�R���E�H�Q�H�¿�W���U�H�V�H�D�U�F�K�H�U�V���D�W���D�O�O���O�H�Y�H�O�V���W�R���P�D�N�H���U�H�V�H�D�U�F�K���G�D�W�D���D�Q�G���V�R�I�W�Z�D�U�H���)�$�,�5����
�L�P�S�U�R�Y�H���U�H�V�H�D�U�F�K���U�H�S�U�R�G�X�F�L�E�L�O�L�W�\�����D�Q�G���D�S�S�O�\���F�R�P�S�X�W�L�Q�J���S�U�D�F�W�L�F�H�V���W�R���L�Q�F�U�H�D�V�H���W�K�H���H�I�¿�F�L�H�Q�F�\���R�I���W�K�H��
#"$"3#?.(@#&?"$$C(M&8"#'(#"$"3#?.(%'?#"3$%';>1(#">%"$(&'(8%;%/3>(/&&>$(J&#(?&>>"?/%';9(@#&?"$$%';9(
3'8($/&#%';(83/39(3$(`">>(3$(`#%/%';(#"A$30>"(?&8"9(P?&+Q8"7">&@%';($&J/`3#"9(3'8($.3#%';(
#"$A>/$(`%/.(/."(#"$"3#?.(?&SSA'%/1C(<&("'$A#"("JJ"?/%7"(A/%>%d3/%&'(&J(/."$"(/&&>$9(%/(%$("$$"'/%3>(
J&#(#"$"3#?."#$(/&(.37"(/."('"?"$$3#1(8%;%/3>($6%>>$9(`%/.&A/(`.%?.(/."1(`%>>(J3>>(0".%'8(%'(/."%#(
`&#6C

<."(S3%'(;&3>$(J&#(*)*D(`"#"(%S@#&7%';(5:bc(L3/3(3'8(5:bc(\&J/`3#"(@#3?/%?"$(01(8"7">&@%';(
�W�U�D�L�Q�L�Q�J���P�D�W�H�U�L�D�O�V�����G�L�V�F�L�S�O�L�Q�H���V�S�H�F�L�¿�F���J�X�L�G�H�O�L�Q�H�V���D�Q�G���S�L�O�R�W�L�Q�J���D���W�R�R�O���I�R�U���D�F�W�L�Y�H���G�D�W�D���P�D�Q�D�J�H�P�H�Q�W��

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

722(G7$-$(N$)$;"%#($)*(!9+#H

b'(*)*D9(/."(@&$%/%&'$(&J(&#%;%'3>(LNN(S"S0"#$(P,c\Z$(3'8(*(LMQ(`"#"(/&(0"(?&'$&>%83/"8(
3'8("[@3'8"8(/&(K(c\Z$(3'8(,(LM$C(:>/.&A;.('"`(c\Z$(3'8(LM$(`"#"(.%#"89(*(LM$(>"J/(/."(
LNN(3'8(&'"(c\Z(73?3'?1(#"S3%'"8(&@"'C(_"("[@"?/(/&(0"(3/(JA>>($/#"';/.(0";%''%';(&J(*)*,C

�,�Q�������������������V�X�S�S�R�U�W���S�U�R�M�H�F�W�V���Z�H�U�H���W�D�N�H�Q���R�Q���D�Q�G���¿�Q�L�V�K�H�G
<."(LNN(%$$A"8(/`&('"`(?3>>$(J&#($A@@&#/(%'(*)*DF(

i( f3'A3#1F(a+\���)�$�,�5���5�6���S�U�R�J�U�D�P�����V�H�H���E�H�O�R�Z���L�Q���W�K�H���V�H�F�W�L�R�Q���µ�2�W�K�H�U���D�F�W�L�Y�L�W�L�H�V�¶����
BI(@3#/%?%@3'/$(P-.L(?3'8%83/"$(3'8(@&$/+8&?$Q("'#&>>"8(%'(/."(B)+`""6(@#&;#3SS"C(
�,�Q���W�K�H���H�Q�G���������S�D�U�W�L�F�L�S�D�Q�W�V���S�U�H�V�H�Q�W�H�G���W�K�H�L�U���D�F�K�L�H�Y�H�P�H�Q�W�V���������S�D�U�W�L�F�L�S�D�Q�W�V���¿�O�O�H�G���R�X�W���W�K�H��
�H�Y�D�O�X�D�W�L�R�Q���T�X�H�V�W�L�R�Q�Q�D�L�U�H�����7�K�H���S�U�R�J�U�D�P���Z�D�V���Z�H�O�O���U�H�F�H�L�Y�H�G��

i( \"@/"S0"#F(N3>>(J&#(>&';+/"#S($A@@&#/(PD(/&(B)(S&'/.$Q
<."(LNN(#"?"%7"8(*D(3@@>%?3/%&'$C(<`&(&J(/."$"(`"#"(&A/(&J($?&@"(3'8(`"#"(#"J"##"8(/&(
/."(%''&73/%&'(8"@3#/S"'/(J&#($A@@&#/(&#(?&'$A>/3/%&'C

7"A"3/1<")-(/8($(#"38?1$&"*(&/,%#"(/)(!7N(8/%(#,1"%A.#/%#(/8(:'7(&$)*.*$-"#($-(46(
7"38-

b'(?&'$A>/3/%&'(`%/.(-.L($A@"#7%$&#$9(`"(;&/(J""803?6("3#>1(%'(/."(@#&X"?/(/.3/(%/(%$(A'>%6">1(
P3'8(A'8"$%#30>"Q(J&#(/."S(/&(/36"(/#3%'%';(8A"(/&(/%S"(?&'$/#3%'/$C(<."#"J&#"9(/."($?&@"(&J(
/."(@#&X"?/(?.3';"8(/&`3#8$(?#"3/%';(3(-.L($A@"#7%$&#$k(;A%8"C(<."(3?/%7%/%"$(%'(*)*D(?3'(0"(
$ASS3#%d"8(3$(J&>>&`$F

i( 5&#S3/%&'(&J(3(`&#6%';(;#&A@(%'7&>7%';(<R(L">J/(e%0#3#19(L3/3(\/"`3#8E?&&#8%'3/&#9(
LNN(/"3S(S"S0"#C

i( N&'$A>/3/%&'(`%/.(-.L($A@"#7%$&#$k(30&A/(/."%#('""8$C
i( N#"3/%&'(&J(/."($/#A?/A#"(&J(/."(-.L($A@"#7%$&#$k(gA%8"C
i( Z[@>&#3/%&'(3'8(8"?%$%&'(30&A/(/."(@>3/J&#S(/&(0"(A$"8(P_&#8-#"$$QC
i( N#"3/%&'(&J(3(S&?6+A@(&J(/."(`"0$%/"C
i( �&�R�Q�V�X�O�W�D�W�L�R�Q���Z�L�W�K���3�K�'���V�X�S�H�U�Y�L�V�R�U�V���D�Q�G���Z�R�U�N�L�Q�J���J�U�R�X�S���D�E�R�X�W���W�K�H���V�S�H�F�L�¿�F���F�R�Q�W�H�Q�W���W�R���E�H��

%'?>A8"8C
i( \/3#/(388%';(?&'/"'/(/&(/."(`"0$%/"C

LA"(/&(/."($%?6(>"37"(&J(/."(@#&X"?/(>"389(/."#"(.3$(0""'(3(8">31(%'(/."(8">%7"#1(83/"(&J(/."(
@#&X"?/C(<."(;A%8"(%$("[@"?/"8(/&(0"(#"381(%'(jB(*)*,C



67

7"A"3/1<")-(/8(*.#&.13.)$%T(%"#"$%&'(*$-$Z#/8-V$%"(<$)$;"<")-(;,.*"3.)"#

<."(`&#6(&'(/."(;A%8">%'"$($/3#/"8(%'(fA>1(*)*DC(<."(`&#6($&(J3#(.3$(J&?A$"8(&'(/."(
8"7">&@S"'/(&J(/."(@#&X"?/(@>3'9(/."(8"$%;'(&J(/."(?&+?#"3/%&'($"$$%&'$(3'8($">"?/%&'(&J(/."(/&&>(
/&(A$"(/&(`&#6(/&;"/."#(`%/.(#"$"3#?."#$C(b'(j,(*)*D9(/."(?&+?#"3/%&'($"$$%&'(`%>>(0"(@%>&/"8(
`%/.(/."(83/3($/"`3#8$(3'8(/."(cLM(/#3%'"#$(&J(/."(>%0#3#1C(<."(#A'(&J(/."(?&+?#"3/%&'($"$$%&'$(
`%/.(#"$"3#?.(;#&A@$(3#"(@>3''"8(J&#(jB(*)*,C(L#3J/%';(&J(/."(;A%8">%'"$(3'8(8%$$"S%'3/%&'(3#"(
@>3''"8(J&#(j*(*)*,C

:.3/-($()"V(#/3,-./)(8/%(g$&-.A"h(*$-$(<$)$;"<")-(D$#"*(/)($)(/1")?#/,%&"(#T#-"<(
.!079I(

4"&').&$3(1%/;%"##

<."(@#&X"?/($/3#/"8(%'(M31(*)*D(3'8(%$(@>3''"8(/&(#A'(J&#(B*(S&'/.$C

<."(J&>>&`%';(3?.%"7"S"'/$(.37"(0""'(S38"(/&(83/"F
i( <R(L">J/(%caL\(%'$/3'?"(.3$(0""'($A??"$$JA>>1(%'$/3>>"8(&'(3'(:S3d&'(_"0(\"#7%?"E

\"#7"#(P:_\Q(3'8(%$(3??"$$%0>"(7%3(/."(?&SS3'8(>%'"(A$%';(/."(A$"#'3S"E3`$+6"1(
�F�H�U�W�L�¿�F�D�W�H��

i( :'(%caL\+03$"89(A$"#+J#%"'8>1(%'/"#J3?"(?3>>"8(M3'ga9(8"7">&@"8(01(hR(e"A7"'9(%$(
.&$/"8(&'(/."(:_\(bcaL\($"#7"#9("'30>%';(3??"$$(/&(%caL\(7%3(3(`"0(0#&`$"#(J#&S(
�D�Q�\���R�S�H�U�D�W�L�Q�J���V�\�V�W�H�P�����$�W���S�U�H�V�H�Q�W�����0�D�Q�*�2���L�V���R�S�H�U�D�W�L�R�Q�D�O���D�Q�G���D�F�F�H�V�V�L�E�O�H���X�S�R�Q���U�H�T�X�H�V�W����
b/(%$(3>$&(A'8"#;&%';(&';&%';(/"?.'%?3>(A@83/"$9(%'?>A8%';("'.3'?"S"'/$(/&($"?A#%/19(
�O�R�J�L�Q���F�R�Q�¿�J�X�U�D�W�L�R�Q�V�����D�Q�G���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���Q�H�Z���S�R�O�L�F�L�H�V��

i( :(@#&@&$3>(/&(@3#/%?%@3/"(%'(/."(\Rc5(%caL\(N&SSA'%/1(Z8%/%&'(P%NZQ(@%>&/(`3$(
$A0S%//"8(/&(3'8($A@@&#/"8(01(/."(\Rc5(%caL\(/"3SC(<.%$(%'%/%3/%7"(3>>&`$(/."(<R(
L">J/(%caL\(/"3S(3'8(3(;#&A@(&J(<R(L">J/(#"$"3#?."#$(/&("[@>&#"(/."(@&/"'/%3>(&J(A$%';(
\Rc5k$((%caL\(%'J#3$/#A?/A#"(J&#($/&#%';(3'8(S3'3;%';(83/3(A@>&38"8(/&(%caL\C(b/(
3>$&(J3?%>%/3/"$(?&>>30&#3/%&'(0"/`""'(/."(bN<9(e%0#3#1(3'8(\Rc5(/&(8"7">&@(3($"3S>"$$(
�D�Q�G���V�H�F�X�U�H���G�D�W�D���P�D�Q�D�J�H�P�H�Q�W���V�R�O�X�W�L�R�Q�����D�O�L�J�Q�L�Q�J���Z�L�W�K���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���I�R�U���G�D�W�D���L�Q�W�H�J�U�L�W�\��
3'8(3??"$$%0%>%/1C

<."(@%>&/(%'J#3$/#A?/A#"(3>>&`$(/"$/(A$"#$(/&($"?A#">1(3'8(?&'7"'%"'/>1(S3'3;"9(3??"$$(3'8(
$.3#"(83/3(.&$/"8(&'(/."($"#7"#C(

2/33$D/%$-./)#($)*("A")-#

-%>&/(/"3S(.3$(3?/%7">1("';3;"8(%'(3($"#%"$(&J(J3?"+/&+J3?"(S""/%';$(`%/.(@#&J"$$&#$9(
#"$"3#?.(;#&A@$9(83/3(S3'3;"#$9(3'8(83/3($/"`3#8$C(<.%$(@#&3?/%7"(&A/#"3?.(>"8(/&(3(J#A%/JA>(
?&>>30&#3/%&'(`%/.(3(;"&/."#S3>(@#&X"?/(6'&`'(3$(L:-_">>9(S3'3;"8(01(/."(NZg(53?A>/1(
`%/.%'(/."(<R(L">J/(?3S@A$C(<."(L:-_">>(@#&X"?/("'?&S@3$$"$(/."(?&>>"?/%&'9(@#&?"$$%';9(
3'8(A/%>%d3/%&'(&J(3'("[/"'$%7"(3##31(&J(83/3(/1@"$9($"#7%';(3(`%8"($@"?/#AS(&J(A$"#$(%'?>A8%';(
/"?.'%?%3'$9("';%'""#$9(83/3($/"`3#8$9(S3'3;"#$9($/A8"'/$9(#"$"3#?."#$9(3'8(@#&J"$$&#$C(
�6�X�E�V�H�T�X�H�Q�W�O�\�����Z�H���S�D�U�W�L�F�L�S�D�W�H�G���L�Q���Y�D�U�L�R�X�V���J�D�W�K�H�U�L�Q�J�V���D�Q�G���Z�R�U�N�V�K�R�S�V�����L�Q�F�O�X�G�L�Q�J���2�S�H�Q���6�F�L�H�Q�F�H��
L319(<R(L">J/k$(83/3($/"`3#8$(S""/%';9(3'8(c"$"3#?.(\A@@&#/(L31C(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

6H

S,3."(J"$%*#"33
N&&#8%'3/&#(LNN(P2_a(
JA'8"8Q

N$,%.-#(R/Q
c"$"3#?.($&J/`3#"(
"';%'""#(LNN(
KL>+<%<#MG#),/N

a.Q"-(C;%$V$3
c"$"3#?.($&J/`3#"(
"';%'""#(LNN
KL>+<%<#MG#),/N

K$#"3([,.)-"%/(^$%"#
c"$"3#?.($&J/`3#"(
"';%'""#(LNN
KL>+<%<#MG#),/N

9"3.)(R,D.3$T
L3/3(M3'3;"#(LNN
KL>+<%<#MG#),/N

!$i3(0%-.b(N"%.)/(
L3/3(M3'3;"#(LNN
KL>+<%<#MG#),/N

N$#'$(!,*)"A$
bcaL\(-#&X"?/(M3'3;"#

K$)(\$);
-#&X"?/(M3'3;"#(5:bc(L3/3

N"-$(R".Ub"%?*"(!,.U-"%Y
-#&?"$$(M3'3;"#(LNN9(
-#&X"?/(M3'3;"#(5:bc(
\&J/`3#"

4"$<



66

N$),"3(]$%&.$(C3A$%"b
c"$"3#?.($&J/`3#"(
"';%'""#(LNN
KL>+<%<#MG#),/N

S/#"(6%%$(^3$),#$
c"$"3#?.($&J/`3#"(
"';%'""#(LNN
KL>+<%<#MG#),/N

C3"Q#$)*%$(\.3&bT)#Q$
L3/3(M3'3;"#(LNN
KL>+<%<#MG#),/N

C#T$(J$&Q3,)*?R/&'Q,%/A$(
-#&X"?/(e"38(L%$?%@>%'3#1(
c"$"3#?.9(L3/3E\&J/`3#"(
M3'3;"S"'/(gA%8">%'"$
KL>+<%<#MG#),/N

P$%*$*(N$;'#/,*.(N/,*(
L3/3(M3'3;"#(%caL\
KL>+<%<#MG#),/N

F,3.$)(2%$&.,)
\&J/`3#"(L"7">&@"#(bcaL\
KL>+<%<#MG#),/N

:$,3$(N$%-.)"b(^$A$)&'T
cLM(<#3%'%';(N&&#8%'3/&#



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

6=

0-'"%($&-.A.-."#(
\/%Q#'/1(/)(E"%#./)(&/)-%/3(c(2/33$D/%$-.A"(*"A"3/1<")-(8/%(!"#"$%&'(9/8-V$%"(

:(,+S&8A>"(`&#6$.&@(&'(!"#$%&'(?&'/#&>(O(N&>>30&#3/%7"(8"7">&@S"'/(J&#(c"$"3#?.(\&J/`3#"(
`3$(8"7">&@"8(3'8(@%>&/"8(/`%?"(%'(*)*D(3$(3(?&>>30&#3/%&'(0"/`""'(<R(L">J/(e%0#3#1(3'8(
/."(LNNC(<.%$(`&#6$.&@(@#&7%8"$(/."($6%>>$(/&(#"$"3#?."#$(J&#("JJ"?/%7">1(S3'3;%';($&A#?"(
?&8"(3'8(%'/#&8A?"$(/."S(/&(0"$/(@#3?/%?"$(J&#($A??"$$JA>(?&>>30&#3/%&'(3'8(S3'3;"S"'/(&J(
#"$"3#?.($&J/`3#"C(<.%$(`&#6$.&@(`%>>(0"("S0"88"8(%'(/."(/#3%'%';(1"3#(@>3'(&J(/."(?"'/#3>>1(
&#;3'%$"8(/#3%'%';(J&#(-.L(?3'8%83/"$(3'8(#"$"3#?."#$C

4'"<$-.&(722`#

aA#(LNN(/"3S(%$(%'7&>7"8(%'(/."($"/(A@(3'8(8"7">&@S"'/(&J(/."(/."S3/%?(LNN$(/.3/(3#"(
0"%';(?#"3/"8(&'(3('3/%&'3>(>"7">C(M3'A">(g3#?%3(:>73#"d(%$(3?/%7"(%'(/."(LNN+23/A#3>(3'8(
Z';%'""#%';(\?%"'?"(P2Z\QC

PCF!@!9(1%/;%$<

�7�K�H���'�&�&���G�H�Y�H�O�R�S�H�G���D���K�D�Q�G�V���R�Q���������Z�H�H�N���P�H�Q�W�R�U�L�Q�J���S�U�R�J�U�D�P���I�R�O�O�R�Z�L�Q�J���X�S���R�Q���W�K�H���&�R�G�H�5�H�¿�Q�H�U�\��
_&#6$.&@$C(LA#%';(/."(?&A#$"(&J(/.%$(@#&;#3S9(@3#/%?%@3'/$(%S@>"S"'/"8(/."(@#3?/%?"$(J#&S(/."(
`&#6$.&@(%'/&(/."%#(&`'(#"$"3#?.(@#&X"?/C(b'(/."(`""6>1($"$$%&'$(73#%&A$(bN<(?&>>"3;A"$(3>$&(
X&%'"8(/."($"$$%&'$(/&(.">@(/."(@3#/%?%@3'/$(3'8(0"//"#(A'8"#$/3'8(/."%#('""8$C(

!"*"#.;)(/8(-'"(N/*,3"(/)(PCF!($)*(01")(9/8-V$%"(GN002(01")(9&.")&"H

M3A#%/$(h&6(3'8(M"/3(h"%Xd"#+8"(cA%X/"#(?&S@>"/">1(#"8"$%;'"8(/."(S&8A>"(5:bc(3'8(a@"'(
\&J/`3#"9(`.%?.(%$(@3#/(&J(/."(a@"'(\?%"'?"(MaaN(01(<R(L">J/C(<."1(@%>&/"8(3('"`(J&#S3/(%'(
0&/.($/&#1>%'"(3'8(7%8"&(#"?&#8%';C(<."(MaaN(#3'(J&#(,(`""6$($/3#/%';(a?/&0"#(*I9(*)*DC



69

:%/U"&-5(2.-.b")(9&.")&"

0A"%$33(;/$3G#H($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

W( +X13/%"*(-'"(*"#.;)(8/%(#"%A.&"#(8/%("-'.&$3Y(3";$3($)*(1%.A$&T(#,11/%-I(
<.#&A;.&A/(/."(1"3#9(/."(N%/%d"'(\?%"'?"(/"3S(.">8($"7"#3>(S""/%';$(`%/.($/3JJ(
S"S0"#$(8"3>%';(`%/.("/.%?3>9(>";3>(3'8(@#%73?1+#">3/"8(%$$A"$(/&($A@@&#/(#"$"3#?."#$C(
:$(3(#"$A>/(&J(/."$"(S""/%';$9(3(#"@#"$"'/3/%7"(&J(/."(>";3>(/"3S9(L"#13(:839(.3$(
X&%'"8(/."(#&3$/"#(&J(N%/%d"'(\?%"'?"(?.3S@%&'$9(3(;#&A@(&J(@"&@>"(`.&(?3'($A@@&#/(
#"$"3#?."#$(`%/.(73#%&A$(3$@"?/$(&J(?%/%d"'($?%"'?"(@#&X"?/$(8"$%;'(3'8(%S@>"S"'/3/%&'C(
L"#13(`%>>(0"(373%>30>"(J&#(&'"+&'+&'"(?&'$A>/3/%&'$(`%/.(#"$"3#?."#$9(3$(`">>(3$(`&#6(
3$(@3#/(&J(/."(?%/%d"'($?%"'?"(/"3S(/&(8">%7"#(;A%8">%'"$(3'8(/"S@>3/"$(&'(3>>(/.#""(
/&@%?$F("/.%?$9(>";3>(3'8(@#%73?1(3$@"?/$(J&#(?%/%d"'($?%"'?"C

W( :%/A.*"*(&$1$&.-T?D,.3*.);(#,11/%-(-/(%"#"$%&'"%#(V'/(V/,3*(3.Q"(-/Z$3%"$*T(,#"(
&.-.b")(#&.")&"($#(-'".%(%"#"$%&'(<"-'/*/3/;TI
M&'/.>1(>A'?.(>"?/A#"$(`"#"(8">%7"#"8(/.#&A;.&A/(/."(1"3#(/&($A@@&#/(0A%>8%';(3(@""#+/&+
@""#(>"3#'%';(?&SSA'%/1(3/(<R(L">J/C(LA#%';(/."$"(>"?/A#"$9(<R(L">J/(#"$"3#?."#$(3'8(
%'7%/"8($@"36"#$($.3#"8(/."%#("[@"#%"'?"9(?.3>>"';"$(3'8(`31$(/."1(#"$&>7"8(@#&0>"S$(
�L�Q���W�K�H�L�U���F�L�W�L�]�H�Q���V�F�L�H�Q�F�H���S�U�R�M�H�F�W�V�����Z�K�L�O�H���W�K�H���F�R�P�P�X�Q�L�W�\���D�V�N�H�G���T�X�H�V�W�L�R�Q�V���D�Q�G���R�U���H�[�S�O�R�U�H�G��
$&>A/%&'$(3'8(&/."#(3>/"#'3/%7"$(%'(3'(%'/"#3?/%7"(J&#S3/C(\&S"(&J(/."(S3/"#%3>$(A$"8(
8A#%';(/."$"(>"?/A#"$(?3'(0"(J&A'8(&'(/."(?&SSA'%/1(@3;"(&'(T"'&8&C

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

+-'.&$3Y(3";$3($)*(1%.A$&T(#,11/%-

<&;"/."#(`%/.(3('"`(#"@#"$"'/3/%7"(&J(/."(e";3>(\"#7%?"$9(/."(@#&X"?/(/"3S(.3$(8"7">&@"8(3(
`&#6%';($/#A?/A#"(J&#(8"3>%';(`%/.(3'1(>";3>(3'8(@#%73?1(%$$A"$(3(#"$"3#?."#(S%;./(J3?"(8A#%';(
/."(?%/%d"'($?%"'?"(#"$"3#?.(@#&X"?/C(<."(@#&?"$$(%'?>A8"$(3(8"/3%>$(/"S@>3/"(J&#(?&'$"'/(
�I�R�U�P�V���R�U���µ�S�D�U�W�Q�H�U�V�K�L�S���D�J�U�H�H�P�H�Q�W�V�¶�����D�V���Z�H�O�O���D�V���R�Q�H���R�Q���R�Q�H���F�R�Q�V�X�O�W�D�W�L�R�Q�V���Z�L�W�K���W�K�H���O�H�J�D�O���V�H�U�Y�L�F�H�V��
#"@#"$"'/3/%7"(`."'"7"#('""8"8C(<."(/"S@>3/"(`%>>(0"(8"7">&@"8('"[/(1"3#C
LA"(/&(/."($/3JJ(?.3';"$(&'(/."(4AS3'(Z/.%?$(N&SS%//""9(3(#&38S3@(J&#(`&#6%';(`%/.(/."(
?&SS%//""(.3$(0""'(@&$/@&'"8(/&('"[/(1"3#C(

0:69O(.<13"<")-$-./)

<."(@#&X"?/(/"3S(.3$(;#&`'(/&(%'?>A8"(3(JA>>+/%S"(-&$/L&?(#"$"3#?."#9(-.&"0A$(-3'%;1#36%$C(
�,�Q���W�K�H���F�R�X�U�V�H���R�I���W�K�H���S�U�R�M�H�F�W���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�����W�K�U�H�H���S�L�O�R�W�V���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�¿�H�G���D�V���I�R�F�X�V���D�U�H�D�V��
/&;"/."#(`%/.(/."(>&?3>(@3#/'"#$F(L">J/(MA'%?%@3>%/19(a-Z2(PL">J/(@A0>%?(>%0#3#1Q(3'8($"7"#3>(>&?3>(
;#3$$#&&/(&#;3'%$3/%&'$C(\.&#/(8"$?#%@/%&'(&J(@%>&/$(%$(0">& C̀

W( +)"%;T(3$D"33.);(8/%(</),<")-('/,#"#(.)(7"38-(P%'(?&&@"#3/%&'(`%/.(LAA#d33S)BIQF
<."(@#&X"?/(J&?A$"$(&'(3'3>1$%';(83/3(?&>>"?/"8(01(/."(7&>A'/""#("'"#;1(?&3?."$(J#&S(
LAA#d33S)BI(/&(0"//"#(A'8"#$/3'8(/."(?&'?"#'$(&J(?%/%d"'$(%'(S&'AS"'/(.&A$"$(%'(
L">J/(3'8(8"7%$"(3'(3>/"#'3/%7"("'"#;1(>30">%';($1$/"S(J&#($A?.(.&A$"$C(

W( 7"38-(N""-(G.)(&//1"%$-./)(V.-'(46(7"38-(9&.")&"(2")-"%H5(
L">J/(M""/���K�D�V���F�R�Q�W�L�Q�X�R�X�V�O�\���E�H�Q�H�¿�W�W�H�G���I�U�R�P���V�X�S�S�R�U�W���I�U�R�P���W�K�H���F�L�W�L�]�H�Q���V�F�L�H�Q�F�H���W�H�D�P����
\%'?"(*)*)9(/."(@#&X"?/(.3$(;#&`'(J#&S(A$%';(S3'A3>(#3%'(;3A;"$(/&(`"3/."#($/3/%&'$(
3'8($&%>($"'$&#$(3'8(&JJ"#"8(&@@&#/A'%/1(/&(I(03?.">&#(3'8(S3$/"#($/A8"'/$(/&(`#%/"(
/."%#(/."$%$(3'8(/&(0"(%'7&>7"8(%'(/."(@#&X"?/(J&#(83/3+3'3>1$%$(3'8(@A0>%?("';3;"S"'/C(
<."(SA>/%+1"3#(83/3$"/(&'(#3%'J3>>(@3//"#'$(%'(L">J/(?&'/%'A"$(/&(;#& 9̀(@#&7%8%';(83/3(J&#(
�E�R�W�K���V�F�L�H�Q�W�L�¿�F���J�R�D�O�V���D�Q�G���F�O�L�P�D�W�H���D�G�D�S�W�L�Y�H���U�H�P�R�G�H�O�L�Q�J���E�\���W�K�H���'�H�O�I�W���P�X�Q�L�F�L�S�D�O�L�W�\�����,�Q��������������
aR\4(3'8(L">J/(M""/(X&%'"8(J&#?"$(/&("[@>&#"(/."(#">3/%&'$.%@(0"/`""'(L">J/(M""/k$(
S"/.&8&>&;1(3'8(A#03'($A$/3%'30%>%/1(%'(/."(>&?3>(?&'/"[/(&J(L">J/C(5&#(3($.&#/(3'8(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

6L

%'/"#3?/%7"(&7"#7%"`($""F(L">J/(M"3$A#"$(c3%'(P#"381S3;C?&SQ
W( 2'"&Q(U"(13"Q(G.)(&//1"%$-./)(V.-'(%"#"$%&'"%#(8%/<(6-%"&'-(6).A"%#.-TH

<.%$(@%>&/(%$(%'(%/$("3#>1($/3;"(&J(8"7">&@S"'/C(<."(J&?A$(`%>>(0"(&'(%8"'/%J1%';(`.3/(
S36"$(@A0>%?($@3?"$(%'/"#"$/%';(3'8(JA'(J&#(?.%>8#"'(3'8(@#&7%';(@#3?/%?3>($A;;"$/%&'$(
J&#(%S@#&7"S"'/(J&#(/."(L">J/(SA'%?%@3>%/1C(<."(@%>&/(`%>>(`&#6(8%#"?/>1(`%/.(?.%>8#"'(/&(
?&>>"?/(3'8(3'3>1$"(/."(83/3C

2/)-")-(*"A"3/1<")-($)*(#-/%$;"

:J/"#(3(?3#"JA>(3'3>1$%$(3'8(8%$?A$$%&'(`%/.(/."(?&SSA'%/19(3(8"?%$%&'(/&(%'?>A8"(3(@#&X"?/(
$.&`#&&S(/&(;%7"($@&/>%;./(/&(<R(L">J/(?%/%d"'($?%"'?"(@#&X"?/$(.3$(0""'(S38"C(b'%/%3>(@#&X"?/(
%'7"'/&#%$3/%&'(.3$(0""'(?.3>>"';%';(3'8(`%>>(#"S3%'(3'(&';&%';(@#&?"$$(%'(/."(?&S%';(1"3#$C(
<."(03$%?($/#A?/A#"(`%/.($"7"#3>(@#&X"?/$(`%>>(0"(%S@>"S"'/"8(&'(/."(`"0$%/"(%'(L"?"S0"#(
*)*DC(<."($/#A?/A#"(`%>>(#"$"S0>"(/.3/(&J(/."(ZR+N%/%d"'C\?%"'?"(`"0$%/"(/&(S36"(/."(
%'/"#&@"#30%>%/1(&J(/."(`"0$%/"$(@&$$%0>"(%'(*)*,C

4%$.).);($)*(2/<<,).-T

M&'/.>1($"$$%&'$(`"#"(&#;3'%d"8(%'(8%JJ"#"'/(J3?A>/%"$(/&(J&$/"#(/."(?&SSA'%/1(;#&`/.(3'8(
J3?%>%/3/"(@""#+/&+@""#(>"3#'%';C(M&$/($"$$%&'$(%'?>A8"8(30&A/(*)(@"&@>"9($&S"($A??"$$JA>>1(
3//#3?/"8(&7"#(I)C(M&$/($"$$%&'$(J&?A$"8(&'(/."(#"$"3#?.(3'8(>"$$&'$(>"3#'/(J#&S(<R(L">J/9(
`.%>"(&/."#(%'?>A8"8(%'7%/"8(;A"$/(J#&S(&/."#("8A?3/%&'3>(%'$/%/A/%&'$(3'8(ZA#&@"3'(\@3?"(
:;"'?1C

<."(N%/%d"'(\?%"'?"(M&8A>"(&J(/."(a@"'(\?%"'?"(MaaN9(#A'(3''A3>>1(01(<R(L">J/9(`3$(
38XA$/"8(03$"8(&'(/."(#"$A>/$(&J(*)*D9(3'8(#3'($S&&/.>1(3$(@3#/(&J(/."(>3#;"#(?&A#$"C

_%/.(/."(;&3>(&J(#3%$%';(3`3#"'"$$(30&A/(N%/%d"'(\?%"'?"9(;#&`%';(/."(?&SSA'%/1(3'8(
.%;.>%;./%';(/."(`&#6(&J(%/$(S"S0"#$9(N%/%d"'(\?%"'?"($/&#%"$(`"#"(@A0>%$."8(30&A/($"7"#3>(
$A?.($"$$%&'$F

i( \/&#1/">>%';(?3'(S36"(3(0"//"#(`&#>8
i( N.3>>"';"$(&J(?&>>"?/%';(#3%'8#&@$(3'8(83/3(%'(:J#%?3(PN%<gQ
i( �$�F�D�G�H�P�L�F���F�K�D�Q�J�H���L�V���Q�H�F�H�V�V�D�U�\���W�R���I�X�O�O�\���U�H�D�S���W�K�H���E�H�Q�H�¿�W�V���R�I���F�L�W�L�]�H�Q���V�F�L�H�Q�F�H(P]hQ

4$)T$(K$)Q"3"A.&'Y(a@"'(
\?%"'?"(N&SSA'%/1(M3'3;"#9(
-#&X"?/(>"38(J&#(N%/%d"'(
\?%"'?"
KL>+<%<#MG#),/N

a.&/3"-$(a$#-$#"
b''&73/%&'(:87%$&#

N$%.-(J/;"%-Y(N&'/"'/(
N&&#8%'3/&#9(<R(L">J/(\?%"'?"(
N"'/"#

4"$<



6P

7/,;3$#(N&2$%-'T
4"38(e%0#3#1(e"3#'%';(N"'/#"

K<Q"(J%"##"%
M3'3;"#(e%0#3#1(
N&SSA'%?3/%&'$

0-'"%($&-.A.-."#(
a$-./)$3(%"1%"#")-$-./)

<3'13(=3'6">"7%?.9(/."(@#&X"?/(>"389(#"@#"$"'/$(<R(L">J/(3'8(/."(a@"'(\?%"'?"(@#&;#3SS"(
3/(/."('3/%&'3>(N\+2e('"/`&#6C(<."('"/`&#6(.38(/`&('3/%&'3>(S""/%';$(%'(*)*DC

2/?&%"$-./)(/8($(#"%A.&"(<$1(V.-'(%"#"$%&'"%#

5#&S(:A;A$/(/&(2&7"S0"#(*)*D9(/.#""(?&'$"?A/%7"(?&+?#"3/%&'($"$$%&'$(`"#"(.">8(`%/.
#"$"3#?."#$(3/(<R(L">J/(`.&(A/%>%d"(N%/%d"'(\?%"'?"(S"/.&8&>&;1(%'(/."%#(#"$"3#?.C(<."
$"$$%&'(`"#"(J&?A$"8(&'(%8"'/%J1%';($"@3#3/"($/"@$(%'(N%/%d"'(\?%"'?"(@#&X"?/$9(J#&S(/."
%8"3/%&'($/3;"(/&(@#&X"?/(?&S@>"/%&'9(?.3>>"';"$(3$$&?%3/"8(`%/.("3?.($/"@9(3'8(@&/"'/%3>
�V�R�O�X�W�L�R�Q�V���W�K�D�W���U�H�T�X�L�U�H���V�X�S�S�R�U�W���I�U�R�P���W�K�H���X�Q�L�Y�H�U�V�L�W�\���U�H�V�H�D�U�F�K���V�X�S�S�R�U�W���V�H�U�Y�L�F�H�V���W�K�D�W���F�R�X�O�G���E�H
8"7">&@"8C(:$(3(#"$A>/9(/`&($"@3#3/"($"#7%?"$(.37"(0""'(S3@@"8(&A/(/.3/(`%>>(0"(J&>>&`"8(01
/."(N%/%d"'(\?%"'?"(/"3S(%'(/."(?&S%';(1"3#C



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

6M



6N

F).-.$3(#-"1#(-/V$%*#(-'"(&%"$-./)(/8(-'"(2.A.&(+);$;"<")-(O,D

<."(#&A;.(?&'?"@/(&J(/."(N%7%?(Z';3;"S"'/(4A0(`3$(?#"3/"89(3>&';(`%/.(/."(S3@@%';(&J(/."
�S�R�W�H�Q�W�L�D�O���S�D�U�W�Q�H�U�V���W�R���L�Q�Y�R�O�Y�H���L�Q���W�K�H���+�X�E�¶�V���F�U�H�D�W�L�R�Q���D�Q�G���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�����0�R�V�W���L�G�H�Q�W�L�¿�H�G
@3#/'"#$(`%/.%'(<R(L">J/(`"#"(?&'/3?/"8(3'8($%;'"8(A@(/&(0"(@3#/(&J(/."(4A0C(b'(&#8"#(/&
J3?%>%/3/"(3(S&#"('&'+.%"#3#?.%?3>(3@@#&3?.(/&(/."(?&+?#"3/%&'(&J(/."(4A09(/`&(6%?6+&JJ
�P�H�H�W�L�Q�J�V���Z�L�W�K���W�K�H���S�D�U�W�Q�H�U�V���Z�H�U�H���K�H�O�G���L�Q���Z�K�L�F�K���W�K�H���R�Y�H�U�D�O�O���L�G�H�D���Z�D�V���F�R�Q�¿�U�P�H�G�����D�Q�G���D
$?."8A>"(3'8(`&#6%';(J&#S3/(J&#(/."('"[/(1"3#(`3$(&A/>%'"8C

F).-.$3(#-"1#(-/V$%*#(1%/U"&-# (̀$)*(%"#"$%&'"%# (̀.)A")-/%.#$-./)

<."('""8(/&(%8"'/%J1(#"$"3#?."#$(`.&(A/%>%d"(N%/%d"'(\?%"'?"(S"/.&8&>&;1(%'(/."%#(#"$"3#?.9
3$(`">>(3$(/."(/1@"$(&J(@#&X"?/$(/."1(%S@>"S"'/(0"?3S"(3@@3#"'/("3#>1(%'(/."(1"3#C(<."
%'7"'/&#%$3/%&'(@#&?"$$($/3#/"8(%'(5"0#A3#19(3'8(`%>>(?&'/%'A"(&'(3'(3''A3>(03$%$C(\"7"#3>
3@@#&3?."$(.37"(0""'(A/%>%d"8(%'(/."(@#&?"$$9(%'?>A8%';(3$$%$/3'?"(J#&S(/."(>%0#3#1(%'
%8"'/%J1%';(#"$"3#?."#$(03$"8(&'(/."%#(@A0>%?3/%&'$9(8"$6(#"$"3#?.(3'8(?&SSA'%/1(&A/#"3?.C



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

6O

:%/U"&-5(01")(O$%*V$%"

�,�Q���������������7�8���'�H�O�I�W�¶�V���2�S�H�Q���+�D�U�G�Z�D�U�H���3�U�R�J�U�D�P���P�D�U�N�H�G���D���V�L�J�Q�L�¿�F�D�Q�W���V�W�U�L�G�H���L�Q���I�R�V�W�H�U�L�Q�J���D�Q�G��
">"73/%';(&@"'+$&A#?"(.3#8`3#"(`%/.%'(/."(3?38"S%?(#"3>SC(<.%$(%'%/%3/%7"k$(?&#"(S%$$%&'(
"'?&S@3$$"$($A@@&#/%';9(#"?&;'%d%';9(3'8($/%SA>3/%';(&@"'+$&A#?"(.3#8`3#"("'8"37&A#$9(
�D�Q�G���¿�U�P�O�\���S�R�V�L�W�L�R�Q�L�Q�J���7�8���'�H�O�I�W���D�W���W�K�H���I�R�U�H�I�U�R�Q�W���R�I���W�K�H���2�S�H�Q���6�F�L�H�Q�F�H���P�R�Y�H�P�H�Q�W�����H�V�S�H�F�L�D�O�O�\��
`%/.(#";3#8(/&(a@"'(43#8`3#"C(h"1(A'8"#/36%';$(&J(/."(@#&;#3S(%'?>A8"8(8"7">&@%';(
�L�Q���K�R�X�V�H���H�[�S�H�U�W�L�V�H�����H�[�H�P�S�O�L�¿�H�G���E�\���D�F�F�R�O�D�G�H�V���O�L�N�H���W�K�H���G�L�V�W�U�L�E�X�W�H�G���G�H�V�L�J�Q���D�Z�D�U�G�����D�Q�G���W�K�H��
@%&'""#%';(a@"'(43#8`3#"(:?38"S1(@#&;#3S9(`.%?.(.3$("8A?3/"8(3(8%7"#$"(#3';"(
&J(@3#/%?%@3'/$(J#&S($/A8"'/$(/&(%'8"@"'8"'/(#"$"3#?."#$C(<."(@#&;#3Sk$(?&SS%/S"'/(
"[/"'8$(/&(&#;3'%d%';(S&'/.>1($@"?%3>%d"8(`&#6$.&@$9(@#&7%8%';(?#A?%3>($A@@&#/(%'(#"$"3#?.(
.3#8`3#"("';%'""#%';(J&#(@#&X"?/$($A?.(3$(/."(MbLgZ(038;"(3'8(/."(\?.%$/&$?&@"9(3'8(
3?/%7">1($.3@%';(@&>%?1(%'(?&>>30&#3/%&'(`%/.('3/%&'3>(3'8(%'/"#'3/%&'3>(0&8%"$C(<.#&A;.(
/."$"(SA>/%J3?"/"8("JJ&#/$9(/."(a@"'(43#8`3#"(-#&;#3S(3/(<R(L">J/(.3$('&/(&'>1("'.3'?"8(
/."(A'%7"#$%/1k$(?&'/#%0A/%&'(/&(&@"'($?%"'?"(0A/(.3$(3>$&(?"S"'/"8(%/$(#&>"(3$(3(>"38"#(%'(
%'/";#3/%';(&@"'+$&A#?"(.3#8`3#"(%'/&("8A?3/%&'(3'8(#"$"3#?.C

0A"%$33(;/$3G#H($&'."A"*(V.-'.)(-'"(1%/U"&-(.)(=>=B

i( \A@@&#/9(S&'%/&#9(#"`3#89(#"?&;'%d"(3'8($/%SA>3/"(&@"'+$&A#?"(.3#8`3#"(@#&X"?/$(
3'8(3A/.&#$(3/(<R(L">J/C

i( N&'/#%0A/"(/&(/."(@&$%/%&'%';(&J(/."(<R(L">J/(&@"'($?%"'?"(@#&;#3S(3$(3(J#&'/(
#A''"#(&J(a@"'(\?%"'?"(01($.&`?3$%';(/."(#&>"(&J(&@"'(.3#8`3#"(%'(3?38"S%?(
R'%7"#$%/1(a@"'(\?%"'?"(-#&;#3S$C

i( ]A%>8(#"$&A#?"$(3'8($"#7%?"$(J&#(/."(?&SSA'%/1(&J(&@"'($?%"'?"(3'8(&@"'+$&A#?"(
"'/.A$%3$/$(3/(<R(L">J/C

i( b'$/%/A/%&'3>%$"(3'8(@#&J"$$%&'3>%$"(&@"'+$&A#?"(.3#8`3#"(%'(/."(?&'/"[/(&J(
"8A?3/%&'(3'8(#"$"3#?.(3/(<R(L">J/C

i( ://#3?/(3'8(8"7">&@("$$"'/%3>(&@"'(.3#8`3#"("[@"#/%$"(%'(&A#(/"3S(/&(0"(30>"(/&(
@#&@"#>1($A@@&#/(&A#(?&SSA'%/1C

i( N&>>30&#3/"(`%/.(/."('3/%&'3>(3'8(%'/"#'3/%&'3>(?&SSA'%/%"$(&J(&@"'+$&A#?"(
.3#8`3#"C

i( ://#3?/(3'8($/%SA>3/"(8%7"#$%/1(3'8(%'?>A$%&'(&J(@"&@>"(`%/.(8%JJ"#"'/(03?6;#&A'8$(&J(
"[@"#/%$"(3'8(#&>"$C

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

J,.3*(.)('/,#"("X1"%-.#"($)*(1%/8"##./)$3.b$-./)(/)(/1")('$%*V$%"

_%/.(/."$"(3?/%7%/%"$(`"("'$A#"8(/.3/(&A#(&@"'(.3#8`3#"(/"3S(0A%>8$(@#&J"$$%&'3>("[@"#/%$"(
%'(/."(/&@%?(&J(&@"'(.3#8`3#"("';%'""#%';C(5&#(/.%$(`"(.37"(?#"3/"8(3(#&>"(&J(3(c"$"3#?.(
�6�R�I�W�Z�D�U�H���(�Q�J�L�Q�H�H�U���S�U�R�¿�O�H�G���V�R���W�K�D�W���D���S�H�U�V�R�Q���Z�L�W�K���U�H�D�O���H�[�S�H�U�W�L�V�H���L�Q���R�S�H�Q���K�D�U�G�Z�D�U�H���E�H�F�R�P�H�V��
@3#/(&J(&A#(/"3SC(:?.%"7"S"'/$(/.3/(@#&7"(&A#(c4Z(.3$(0A%>/(3'8(#"?&;'%d"8("[@"#/%$"(
%'(&@"'(.3#8`3#"(%'?>A8"9(P3Q(_%''%';(/."(8%$/#%0A/"8(8"$%;'(3`3#89(P0Q(L"7">&@S"'/(&J(
#"@&$%/&#1(%S@&#/3'/(a@"'(43#8`3#"(@#&X"?/$(J#&S(`%/.%'(/."(/."(2"/."#>3'8$(3'8(J#&S(
3#&A'8(/."(`&#>8C(

i( �3�U�H�F�L�R�X�V���S�O�D�V�W�L�F���S�L�O�R�W���0�D�X�U�L�W�L�X�V�����$�O�J�H�U�L�D�����D�Q�G���+�L�P�D�O�\�D�V�����0�D�N�H���L�W���¿�W������

7"A"3/1"*($)*(*"3.A"%"*($(8,33(-%$.).);(1%/;%$<(/)(/1")('$%*V$%"(

_"(.37"(8">%7"#"8(/."(a@"'(43#8`3#"(:?38"S1(@#&;#3S(J&?A$"8(&'(/#3%'%';(@"&@>"(
%'(@#%'?%@>"$(&J(&@"'(.3#8`3#"(8"7">&@S"'/(/`%?"C(<.%$(3?/%7%/1(3>>&`$(A$(/&($?3>"(
/."(3873'?"S"'/(&J(&@"'(.3#8`3#"(%'(/."(?&'/"[/(&J(&@"'($?%"'?"(3/(<R(L">J/(3'8(



=7

%'/"#'3/%&'3>>1C(b/(3>$&(J&$/"#$(/."(?#"3/%&'(3'8(&@"'%';(&J(#"$"3#?.(&@"'(.3#8`3#"(3/(/."(
<R(L">J/(3'8(3>$&(&A/$%8"(/."(<R(8">J/C(_"(.37"($A@@&#/"8(*(-.L$9(,(M3$/"#($/A8"'/$(01(
S"3'$(&J(/."(a@"'(43#8`3#"(:?38"S1(3/(<R(L">J/C(_"(3>$&(.37"($A@@&#/"8(&7"#(*)("[/"#'3>(
@3#/%?%@3'/$(%'?>A8%';(-.L$9(A'8"#;#38A3/"$9(%'8"@"'8"'/(#"$"3#?."#$9(3'8("';%'""#$(%'(/`&(
1"3#$C(5A#/."#S&#"9(%/(388$(/&(a@"'(3'8(a'>%'"("8A?3/%&'3>(#"$&A#?"$C

�'�H�O�L�Y�H�U�H�G���P�R�Q�W�K�O�\���V�H�P�L�Q�D�U�V���D�Q�G���Z�R�U�N�V�K�R�S�V���R�Q���V�S�H�F�L�¿�F���W�R�S�L�F�V��

�:�H���G�H�O�L�Y�H�U�H�G���P�R�Q�W�K�O�\���P�H�H�W�X�S�V���D�V���V�H�P�L�Q�D�U�V���R�U���Z�R�U�N�V�K�R�S�V���I�R�F�X�V�H�G���R�Q���V�S�H�F�L�¿�F���W�R�S�L�F�V���R�I���R�S�H�Q��
.3#8`3#"

i( Z[3S@>"$F(DL(@#%'/%';(`&#6$.&@9(Z>"?/#&'%?$(3'8(-N](`&#6$.&@9(\Lc(`&#6$.&@9(
\a2=(@#"$"'$"(0&3#8(%'(?&>>30&#3/%&'(`%/.(\a2=(?&S@3'19(4-N(`%/.(#3$@0"##1@%$C

i( L">%7"#"8(8&?AS"'/"8(>"$$&'$(J&#($&S"(&J(/."$"(`&#6$.&@$(/&(0"(#"A$30>"C

�6�X�S�S�R�U�W�H�G���V�S�H�F�L�¿�F���S�U�R�M�H�F�W�V���Z�L�W�K���5�H�V�H�D�U�F�K���+�D�U�G�Z�D�U�H���(�Q�J�L�Q�H�H�U�L�Q�J���H�[�S�H�U�W�L�V�H��

-#&X"?/$(/.3/(%'?>A8"8(.3#8`3#"(&A/@A/$(3$(@3#/(&J(/."%#(#"$"3#?.(`"#"(@#&7%8"8(`%/.(.3'8$+&'(
$A@@&#/C(<.%$(?&A>8(%'?>A8"(/."(?&#"(#"$"3#?.(&A/@A/(`."#"(/."(8"7">&@S"'/(&J(/."(.3#8`3#"(
`3$(/."(;&3>(&J(/."(#"$"3#?.(&#(.3#8`3#"(/.3/(`"#"(?&'$/%/A/%7"(@3#/$(&J(/."(#"$"3#?.(/.3/(`"#"(
'"?"$$3#1(J&#(/."(#"$"3#?.(/&(/36"(@>3?"C(((

i( MbLgZ(038;"(3/(/."(Z_b(J3?A>/1C
i( \?.%$/&$?&@"(3/(/."(bLZ(J3?A>/19(:'(3A/&S3/"8(S%?#&$?&@"(3'8($1$/"S(/&(8"/"?/(

$?.%$/&S%$3$%$('";>"?/"8(/#&@%?3>(8%$"3$"C
i( �6�X�S�S�R�U�W�H�G���0�D�V�W�H�U���W�K�H�V�L�V���Z�L�W�K���R�S�H�Q���V�R�X�U�F�H���H�[�S�H�U�W�L�V�H�����P�D�W�H�U�L�D�O�V���$�T�X�L�V�L�W�L�R�Q���D�Q�G���Y�L�V�L�E�L�O�L�W�\��
i( \A@@&#/"8(M3$/"#(/."$%$(&J(/`&($/A8"'/$(/&(S36"(%/(&@"'($&A#?"C

2/?&%"$-"*(1/3.&T($*A.&"(8/%(-'"(a$-./)$3(01")(9&.")&"(:%/;%$<(DT(<"$)#(/8($(1/#.-./)(
1$1"%(/)(01")(O$%*V$%"(.)(&/33$D/%$-./)(V.-'(\$;").);")($)*(6-%"&'-(6).A"%#.-."#I

:(@&$%/%&'(@3@"#(&'(a@"'(43#8`3#"(/%/>"8(pN#"3/%';(3'(a@"'+$&A#?"(43#8`3#"(Z?&$1$/"S(J&#(
c"$"3#?.(3'8(\A$/3%'30>"(L"7">&@S"'/q(`3$(?&>>30&#3/%7">1(`#%//"'(3'8($.3#"8(`%8">1C(<."(
;&3>(&J(/."(@3@"#(`3$(/&(%'?#"3$"(3//"'/%&'(3'8(3>>&?3/"(S&#"(#"$&A#?"$(3'8($A@@&#/(J&#(&@"'(
.3#8`3#"(@#&X"?/$(/.#&A;.(@#&7%8%';(3(?&'$%$/"'/('3##3/%7"(&'(/."(&@@&#/A'%/%"$(373%>30>"(3'8(
/."(?3@30%>%/%"$(/.3/(?&A>8(0"(0A%>/(01("S0#3?%';(&@"'(.3#8`3#"C(]&/.(/."('3/%&'3>(3'8(/."(
%'/"#'3/%&'3>(@"#$@"?/%7"(&'(/.%$(`"#"(@#&7%8"8C((

!"1%"#")-"*(46(7"38-(01")(9&.")&"(:%/;%$<($-(Q"T("A")-#

i( a@"'($?%"'?"(J"$/%73>(`&#6$.&@(*)*D
i( M36"#(J3%#"(`&#6$.&@(*)*D
i( <3>6$(3/F(a@"'(43#8`3#"($ASS%/9(\a\4:(?&'J"#"'?"9(Mb<(&@"'(S"/#&>&;1
i( N&>>30&#3/%&'(`%/.(a\4_:9(&@"'(.3#8`3#"(%'/"#'3/%&'3>(3$$&?%3/%&'9(\a2=9(R/#"?./(

R'%7"#$%/19(_3;"'%';"'9(cL:



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

=H

S"%%T(*"(E/#Y(c"$"3#?.(
43#8`3#"(Z';%'""#
KL>+<%<#MG#),/N

�$�Q�G�M�H�O�D���7�R�P�L�ü����\"'%&#(
<"?.'%?3>(L"7">&@"#

S/#"(6%%$(^3$),#$Y(c"$"3#?.(
\&J/`3#"(Z';%'""#

9$)-/#'(F3$<1$%,-'.Y(
L3/3(\/"`3#8(3'8(-#&X"?/(
e"38(a@"'(43#8`3#"

4"$<



=6

2%/##?&,--.);(-'"<"5(!"V$%*#($)*(!"&/;).-./)(.)(-'"(01")(
+%$

0A"%$33(;/$3G#H($&'."A"*(V.-'.)(-'"(&%/##?&,--.);(-'"<"(.)(=>=B

�,�Q���W�K�H���¿�U�V�W���W�K�U�H�H���\�H�D�U�V���R�I���W�K�H���2�S�H�Q���6�F�L�H�Q�F�H���3�U�R�J�U�D�P�P�H���Z�H���Z�R�U�N�H�G���F�O�R�V�H�O�\���W�R�J�H�W�K�H�U���Z�L�W�K���W�K�H��
�S�U�R�M�H�F�W���W�H�D�P���R�I���5�H�Z�D�U�G�L�Q�J���D�Q�G���5�H�F�R�J�Q�L�W�L�R�Q���D�W���W�K�H���7�8�'�����7�K�H�L�U���V�S�H�F�L�¿�F���W�D�V�N���H�Q�G�H�G���D�W���W�K�H���H�Q�G��
&J(*)**(`%/.(/."(#"@&#/(&'(.&`(/&(�L�P�S�O�H�P�H�Q�W���W�K�H���Q�D�W�L�R�Q�D�O���U�H�S�R�U�W���µ�5�R�R�P���I�R�U���H�Y�H�U�\�E�R�G�\�¶�V���W�D�O�H�Q�W�¶��
3/(/."(<RLC(<."(/"3S(3'8(/."(@#&X"?/(8%$?&'/%'A"8(%'(*)*DC(_"(>"3#'"8(/.3/(%'(*)*,('"`(
?&>>"3;A"$(`%>>(/36"(A@(/."(/3$6(3;3%'C(_"k>>(`&#6(/&;"/."#(`%/.(/."S(3;3%'(3$($&&'(3$(@&$$%0>"C
(

+A$)(A$)(*"(^",%
-#&X"?/(>"38(c"?&;'%/%&'$(O(
c"`3#8$

4"$<



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

==

2%/##?&,--.);(-'"<"5(P%,.-8,3(2/33$D/%$-./)(V.-'(4'.%*(:$%-."#

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(&%/##?&,--.);(-'"<"(.)(=>=B

i( 437"(3(?>"3#(7%"`(&'(/."(8"$%#"8(3@@#&3?.(#";3#8%';(/."(/&@%?(&J(b-(M\?(c"@&$%/&#1Y
i( b'?&#@&#3/%&'(&J(/."($A0X"?/(&J(;A%8">%'"$(J&#(a@"'(\?%"'?"(%'(/."("[%$/%';(@#&X"?/(&J(/."(

h"#';#&"@(N&'/#3?/"'Y
i( _"(.37"(@#&7%8"8(&A#(%'@A/(/&(/."(387%?"(&'(/."(/&@%?(p`"#6;"7"#$3A/"A#$#"?./q9(3'8(

`"(.37"('&`(3(JA>>(387%?"(/&(0"(@#"$"'/"8(/&(\\-gY
i( _"(.37"(S38"(;#"3/(@#&;#"$$(/&`3#8$(3(J#3S"`&#6(&'(/."(>";3>($/3/A$(&J(83/39(

@3#/%?A>3#>1(&`'"#$.%@(&J(83/3C

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

->3''"8(8">%7"#30>"$F(
BC( b-(M\?(c"@&$%/&#1(
*C( gA%8">%'"$(J&#(3(J#A%/JA>(?&>>30&#3/%&'(`%/.(/.%#8(@3#/%"$(
DC( R2e(`&#6%';(;#&A@(p`"#6;"7"#$3A/"A#$#"?./q(
,C( L3/3(-#&0>"S$(:'3>1$%$

F:(N9&(!"1/#.-/%T

b'(f3'A3#1(*)*D(c&0(MA88"(3'8(/."(_&#6%';(g#&A@(.37"(8%$?A$$"8(/."(3@@#&3?.(3'8(
@#&?"8A#"(/&(?&'/%'A"(`%/.(/.%$($A0X"?/C(<."(&A/?&S"(%$(/&(%'?>A8"(3(/"[/(%'(/."(aZc(3'8(/&((
.37"(3'(3;#""S"'/(%'(@>3?"(`%/.(/."($/A8"'/(#";3#8%';(/."(@A0>%?3/%&'(&J(/."(/."$%$(7%3(/."(
#"@&$%/&#1C(<.%$(3@@#&3?.(.38(3>$&(0""'(8%$?A$$"8(`%/.(Z\:9(aO\(&J(/."(J3?A>/%"$(3'8(/."(
e%0#3#1C

],.*"3.)"#(8/%(j01")(9&.")&" (̀.)(2/)-%$&-.);

<."(h"#';#&"@(N&'/#3?/"'(%$($/%>>(`&#6%';(&'(/."(@&>%?1E;A%8">%'"$(3'8(&'(?&'/#3?/+?>3A$"$(
J&#(3>>(>";3>(/&@%?$C(\""%';(/."(%'?#"3$%';(P>";3>Q(%S@&#/3'?"(&J(a@"'(\?%"'?"(3'8(/&($"?A#"(3(
?&."#"'/(?&'/#3?/%';+@&>%?1(%'(<R(L">J/9(/.%$(8">%7"#30>"(`%>>(0"(%'?&#@&#3/"8(%'(/.%$(@&>%?1C
�)�R�U���D���I�H�Z���W�R�S�L�F�V�����H���J�����O�L�D�E�L�O�L�W�\���D�Q�G���F�R�Q�¿�G�H�Q�W�L�D�O�L�W�\�����D���G�U�D�I�W���S�R�O�L�F�\���L�V���D�O�U�H�D�G�\���D�Y�D�L�O�D�E�O�H�����:�H���H�[�S�H�F�W���W�R��
.37"(3(8#3J/(@&>%?1(373%>30>"(J&#(a@"'(\?%"'?"(%'(*)*,C

6a^(\/%Q.);(]%/,1(g\"%Q;"A"%#$,-",%#%"&'-h

a'(0".3>J(&J(<R(L">J/9(L"#13(:83(J#&S(e";3>(:JJ3%#$(@3#/%?%@3/"$(%'(/.%$(`&#6%';(;#&A@C(<."(
�Z�R�U�N�L�Q�J���J�U�R�X�S���K�D�V���E�H�H�Q���Y�H�U�\���D�F�W�L�Y�H���L�Q�������������L�Q���D�Q�V�Z�H�U�L�Q�J���W�K�H���T�X�H�V�W�L�R�Q���Z�K�H�W�K�H�U���K�D�U�P�R�Q�L�V�D�W�L�R�Q��
&J(/."($&+?3>>"8(p"S@>&1"#(?&@1#%;./q(P%'(LA/?.F(`"#6;"7"#$3A/"A#$#"?./Q(%$(@&$$%0>"(`%/.%'(3>>(
LA/?.(A'%7"#$%/%"$C(M"3'`.%>"9(/."(387%$&#1(#"@&#/(%$(#"3819(3'8(%/(.3$(0""'(#"7%"`"8(3J/"#(3(
�¿�U�V�W���U�R�X�Q�G���I�R�U���L�Q�S�X�W���D�W���W�K�H���/�-�2�����K�H�W���/�D�Q�G�H�O�L�M�N���-�X�U�L�V�W�H�Q���2�Y�H�U�O�H�J�������7�K�H���U�H�Y�L�V�H�G���D�G�Y�L�V�R�U�\���U�H�S�R�U�W���L�V��
'&`(#"381(J&#($A0S%$$%&'(/&(/."(\"?#"/3#1(3'8(N.3%#(&J(R2e(\/""#%';(N&SS%//""(\\-g(&'(
2&7"S0"#(BK9(*)*DC

7$-$(:%/D3"<#(C)$3T#.#

c";3#8%';(/.%$(/&@%?9("[/"#'3>(387%?"(`3$(&0/3%'"8(%'(*)*D(/&($"/(A@(;A%8">%'"$(30&A/(3$$"$$%';(
�Z�K�R���R�Z�Q�V���W�K�H���G�D�W�D�����7�K�L�V���T�X�H�V�W�L�R�Q���L�V���D���I�U�H�T�X�H�Q�W�O�\���D�V�N�H�G���T�X�H�V�W�L�R�Q���D�Q�G���D�Q�G���D���F�R�Q�W�U�R�Y�H�U�V�L�D�O���R�Q�H����
�,�Q���R�U�G�H�U���W�R���D�Q�V�Z�H�U���W�K�L�V���T�X�H�V�W�L�R�Q�����D���Z�R�U�N�L�Q�J���J�U�R�X�S���Z�D�V���I�R�U�P�H�G�����V�W�D�U�W�L�Q�J���I�U�R�P���W�K�H���D�G�Y�L�F�H�����$���G�U�D�I�W��
%$('&`(373%>30>"(/&(0"(A$"8(3$(3(;A%8"(J&#(/."(3$$"$$S"'/(&J(/.%$(`&#6%';(;#&A@C(<."(?&'?"@/(
`%>>('&`(0"(`&#6"8(&A/(%'(S&#"(8"/3%>9(`%/.(/."(3%S(&J(S36%';(%/(#"381(J&#(A$"(%'(*)*,C



=9

7"%T$(C*$
\"'%&#(e";3>(N&A'?%>

!.$))"(A$)(*")(J/;"%*
e3`1"#

4"$<



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

=L

2%/##?&,--.);(-'"<"5(9Q.33#

4'"(7$-$(^.-"%$&T(:%/U"&-(

0A"%$33(;/$3#($&'."A"*(V.-'.)(-'"(&%/##?&,--.);(-'"<"(.)(=>=B

i( M3#?.(*)*DF(e3A'?.(&J(/."(L3/3(e%/"#3?1(-#&X"?/9(3(?#&$$?A//%';($6%>>(%'%/%3/%7"C
i( �2�F�W�R�E�H�U���������������&�R�P�S�O�H�W�L�R�Q���R�I���D���F�D�P�S�X�V���L�Q�Y�H�Q�W�R�U�\���I�R�U���G�D�W�D���O�L�W�H�U�D�F�\���V�N�L�O�O�V�����G�H�¿�Q�H�G���D�V���N�H�\��

@#&X"?/(&0X"?/%7"QC
i( L"?"S0"#(*)*DF(c"@&#/(&'(/."(#"$A>/$(&J(/."(?3S@A$(%'7"'/&#19(`.%?.(`%>>(

�G�H�¿�Q�H���D���I�U�D�P�H�Z�R�U�N���R�I���G�D�W�D���O�L�W�H�U�D�F�\���V�N�L�O�O�V���D�W���W�K�H���%�6�F���D�Q�G���0�6�F���O�H�Y�H�O�V�����D�Q�G���P�D�N�H��
�U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���I�R�U���S�L�O�R�W�V�����G�H�¿�Q�H�G���D�V���N�H�\���S�U�R�M�H�F�W���R�E�M�H�F�W�L�Y�H����

0A"%A."V(/8($&-.A.-."#Z*"3.A"%$D3"#

:%/U"&-(4.<"3.)"(=>=B5(

�'�H�¿�Q�L�W�L�R�Q���R�I���'�D�W�D���/�L�W�H�U�D�F�\��

�$���¿�U�V�W���V�W�H�S���I�R�U���W�K�H���S�U�R�M�H�F�W���Z�D�V���W�R���G�H�Y�H�O�R�S���D���G�H�¿�Q�L�W�L�R�Q���R�I���G�D�W�D���O�L�W�H�U�D�F�\���L�Q���J�H�Q�H�U�D�O���D�V���Z�H�O�O���D�V��
�Z�L�W�K�L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���7�8���'�H�O�I�W���D�Q�G���L�W�V���I�D�F�X�O�W�L�H�V�����2�X�U���G�H�¿�Q�L�W�L�R�Q���Z�D�V���J�U�R�X�Q�G�H�G���¿�U�V�W���L�Q���D���O�L�W�H�U�D�W�X�U�H��
#"7%" C̀(_"(?&'/%'A"8(/&(0A%>8(3(?&'?"@/A3>(J#3S"`&#6(3'8(0";3'(/&(?A>/%73/"(@3#/'"#$(8A#%';(
>%$/"'%';($"$$%&'$(`%/.(?&A#$"(?&&#8%'3/&#$(3'8(%'$/#A?/&#$(3?#&$$(J3?A>/%"$(3/(<R(L">J/C(b'(/."$"(
�F�R�Q�Y�H�U�V�D�W�L�R�Q�V�����Z�H���D�V�N�H�G���T�X�H�V�W�L�R�Q�V���V�X�F�K���D�V�����Z�K�D�W���W�\�S�H���V�����R�I���G�D�W�D���G�R���V�W�X�G�H�Q�W�V���Q�H�H�G���W�R���E�H���D�E�O�H��
�W�R���Z�R�U�N���Z�L�W�K���L�Q���\�R�X�U���¿�H�O�G���W�K�H���O�H�Y�H�O���\�R�X���W�H�D�F�K�"���:�K�H�U�H���Z�R�X�O�G���D�G�G�L�W�L�R�Q�D�O���U�H�V�R�X�U�F�H�V���E�H���K�H�O�S�I�X�O�"��
b'(`.3/(`31$(?3'(83/3(>%/"#3?1($6%>>$(.">@($/A8"'/$(0"//"#(3??"$$(?&A#$"(?&'/"'/(3'8($?3JJ&>8(
�U�H�V�H�D�U�F�K���G�H�V�L�J�Q�"���:�H���U�H�Y�L�H�Z�H�G���W�K�H���W�U�D�Q�V�F�U�L�S�W�V���I�U�R�P���W�K�H�V�H���O�L�V�W�H�Q�L�Q�J���V�H�V�V�L�R�Q�V���W�R���L�G�H�Q�W�L�I�\���W�U�H�Q�G�V����
�D�Q�G���W�R���D�Q�D�O�\�V�H���L�I���W�K�H�U�H���Z�H�U�H���W�K�H�P�H�V���V�S�H�F�L�¿�F���W�R���G�H�V�L�J�Q���R�U���H�Q�J�L�Q�H�H�U�L�Q�J���R�U�L�H�Q�W�H�G���S�U�R�J�U�D�P�V�����7�K�L�V��
�H�D�U�O�\���Z�R�U�N���L�Q�I�R�U�P�H�G���R�X�U���U�H�V�H�D�U�F�K���T�X�H�V�W�L�R�Q�V���I�R�U���D���F�D�P�S�X�V���Z�L�G�H���L�Q�Y�H�Q�W�R�U�\���V�X�U�Y�H�\�����D�Q�G���K�H�O�S�H�G��
A$(/&(%8"'/%J1(BD(?#&$$?A//%';(83/3(>%/"#3?1($6%>>(?&S@"/"'?%"$(S&$/(#">"73'/(/&(]\?(3'8(M\?(
"8A?3/%&'(&'(?3S@A$(P$""(8%3;#3S(0">&`QF



=P

2$<1,#?V.*"(7$-$(^.-"%$&T(9,%A"T

i( L"7">&@S"'/(3'8(/A'%';(&J(3(?3S@A$+`%8"($A#7"19(`.%?.(%'?>A8"8(38."#"'?"(/&(<R(
L">J/(@#%73?1(;A%8">%'"$(/.#&A;.(3'(a@"'%';(\/3/"S"'/(J&#(%'J&#S"8(?&'$"'/C

i( L%$/#%0A/%&'(3'8(@#&S&/%&'(&J(/."($A#7"1(%'(/."(J3?A>/%"$C
i( <#3'$J"#(&J(/."($A#7"1(83/3(/&(3($"?A#"(@#&X"?/($/&#3;"(J&>8"#C
i( N>"3'%';9(7%$A3>%d3/%&'9(3'3>1$%$(&J($A#7"1(83/3C(
i( c"?"%7"8(4cZN(3@@#&73>(/&($.3#"(3'&'1S%d"8(#"$A>/$(%'(@A0>%?3/%&'(%'(/."(JA/A#"C(
i( !%$%/(L3/3(e%/"#3?1(\A#7"1(L3$.0&3#8(."#"(Prb'$"#/(3(>%'6(/&($A#7"1(`."'(<30>"3A(

83$.0&3#8(%$(373%>30>"QC

0%;$).b$-./)(/8(:.3/-#(

<."(J&>>&`%';(jA3#/"#(D(3'8(jA3#/"#(,(@%>&/$(3#"(?A##"'/>1(%'(@>3''%';F(
(



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

=M

C**.-./)$3(!"#/,%&"#5(

i( L3/3(e%/"#3?1(-#&X"?/(`"0@3;"9(8"7">&@"8(01(/."(e%0#3#1(N&SSA'%?3/%&'$(<"3S9(
$ASS"#(*)*DF(.//@$FEE`` C̀/A8">J/C'>E"'E&@"'+$?%"'?"E30&A/E/."S"$E83/3+>%/"#3?1+@#&X"?/

0-'"%($&-.A.-."#(

BC( g37"(3(@#"$"'/3/%&'(/%/>"8(p<."(L3/3(e%/"#3?1(-#&;#3S(3/(<R(L">J/q(3/(/."(J3>>(3$$"S0>1(&J(
eaa_b(Pe3'8">%X6(&7"#>";(&#;33'(`"/"'$?.3@@">%X6"(%'$/">>%';"'QC(

*C( -3#/%?%@3/"8(3$(3('&'+?#"8%/+0"3#%';($/A8"'/(%'(/."($@#%';(*)*D(c"$"3#?.(L3/3(
M3'3;"S"'/(?&A#$"C(

DC( -3#/%?%@3/"8(%'($@#%';(*)*D(\&J/`3#"(N3#@"'/#1(`&#6$.&@(&#;3'%d"8(01(/."(L%;%/3>(
N&S@"/"'?"(N"'/#"C(

:$.;"(P/3#/<
L3/3(e%/"#3?1(-#&X"?/(e"38(

4"$<



=N

01")(9&.")&"(2/<<,).-T(7"38-(G0927H

0A"%A."V(/8($&-.A.-."#

N$.)#-%"$<.);(01")(9&.")&"(P,)*

Z>"7"'(@#&X"?/$(JA'8"8(01(/."(a@"'(\?%"'?"(-#&;#3SS"(/.#&A;.(/."(M3%'$/#"3S%';(a@"'
�6�F�L�H�Q�F�H���)�X�Q�G���Z�H�U�H���¿�Q�D�O�L�]�H�G���L�Q���������������7�K�H���Q�D�W�X�U�H���R�I���W�K�H�V�H���S�U�R�M�H�F�W�V���Z�D�V���G�L�I�I�H�U�H�Q�W���I�U�R�P���W�K�H
$/3'83#8(#"$"3#?.(JA'8%';9($%'?"(/."1(J&?A$"8(&'(?&SSA'%/1(0A%>8%';(3'8E&#(3873'?%';
a@"'(\?%"'?"(@#3?/%?"$(3?#&$$(<R(L">J/C(\&S"(@#&X"?/$(`"#"(30>"(/&("[/"'8(/."%#(%S@3?/
�E�H�\�R�Q�G���W�K�H���7�8���'�H�O�I�W���F�R�P�P�X�Q�L�W�\�����U�H�F�H�L�Y�H���I�X�U�W�K�H�U���¿�Q�D�Q�F�L�D�O���D�Q�G���K�X�P�D�Q���U�H�V�R�X�U�F�H�V���V�X�S�S�R�U�W
�I�U�R�P���W�K�H���I�D�F�X�O�W�L�H�V���W�R���F�R�Q�W�L�Q�X�H���W�K�H�L�U���D�F�W�L�Y�L�W�L�H�V�����2�W�K�H�U�V���H�Q�F�R�X�Q�W�H�U�H�G���G�L�I�¿�F�X�O�W�L�H�V���Z�K�L�F�K
@#"7"'/"8(/."S(J#&S(3?.%"7%';(3>>(/."(#"$A>/$9(3'8(%'$/"38(&JJ"#"8(3'(&@@&#/A'%/1(J&#
%S@#&7%';($&S"(&J(/."(a@"'(\?%"'?"+#">3/"8($"#7%?"$(P"C;C(,<RCc"$"3#?.L3/3(#"@&$%/&#1Q
�R�I�I�H�U�H�G���D�W���7�8���'�H�O�I�W�����7�K�H���U�H�V�X�O�W�V���R�I���W�K�H���S�U�R�M�H�F�W�V���S�U�R�Y�H�G���V�L�J�Q�L�¿�F�D�Q�W���D�Q�G���Z�L�O�O���E�H���S�X�E�O�L�V�K�H�G���R�Q
/."(a@"'(\?%"'?"(-#&;#3SS"(`"0$%/"(/.#&A;.&A/(*)*,C

2/<<,).-T(]%/V-'

�7�K�H���F�R�P�P�X�Q�L�W�\���F�R�Q�W�L�Q�X�H�G���J�U�R�Z�L�Q�J�����Z�L�W�K�������������S�H�R�S�O�H���U�H�T�X�H�V�W�L�Q�J���W�R���M�R�L�Q���2�6�&�'���R�Q���D���P�R�Q�W�K�O�\
03$%$C(b'(388%/%&'9($S3>>"#(%'%/%3/%7"$9(>%6"(a@"'(L%;%/3>(4AS3'%/%"$9(L3/3(N.3S@%&'$9
c03'%$S9(c(N3J"9(N%/%d"'(\?%"'?"9(L">J/(a@"'(43#8`3#"(3'8(e%'A[(R$"#$(?&'/%'A"8(;#&`%';(%'
'AS0"#$(3'8(73#%"/1(&J(3?/%7%/%"$(/.3/(/."1(&JJ"#"8(/&(/."%#(S"S0"#$C(<."(/&/3>('AS0"#(&J
S"S0"#$(3$(&J(L"?"S0"#(*)*D(%$(30&A/(*I)9(#"@#"$"'/%';(3(73#%"/1(&J(#"$"3#?."#$9(/"3?."#$
3'8($A@@&#/($/3JJC

+#-$D3.#'<")-(/8(-'"(0927(J/$%*

b'(&#8"#(/&(J3?%>%/1(3(0"//"#(#"@#"$"'/3/%&'(&J(/."(?&SSA'%/1(%'(8"?%$%&'+S36%';(3'8(@#&7%8"
387%?"(%'($/""#%';(/."(?&SSA'%/1(3?/%7%/%"$9(3'(a\NL(]&3#8(`3$(J&#S"8(%'(:A;A$/(*)*,C(<."
]&3#8(?A##"'/>1(?&'$%$/$(&J(BK(?&SSA'%/1(S"S0"#$(#"@#"$"'/%';(H(J3?A>/%"$(3'8(/."(<R(L">J/
e%0#3#19(3'8(S""/$(&'(3(S&'/.>1(03$%$C(b'(a?/&0"#(*)*D9(/."(a\NL(]&3#8(3@@>%"8(J&#(D+1"3#
�1�:�2���,�P�S�X�O�V���2�S�H�Q���6�F�L�H�Q�F�H���&�R�P�P�X�Q�L�W�\���I�X�Q�G�L�Q�J���W�R���¿�Q�D�Q�F�H���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���V�X�S�S�R�U�W���D�Q�G
�Q�H�W�Z�R�U�N�L�Q�J���D�Q�G���W�U�D�L�Q�L�Q�J���D�F�W�L�Y�L�W�L�H�V�����7�K�H���I�X�Q�G�L�Q�J���Z�D�V���F�R�Q�¿�U�P�H�G���L�Q���'�H�F�H�P�E�H�U������������

9-%");-'").);(#,D?.).-.$-.A"#

<."(a\NL(?&SSA'%/1(S3'3;"#(>%3%$"8(`%/.(/."(>"38"#$(&J(73#%&A$($A0+%'%/%3/%7"$(3'8
$A@@&#/"8(/."S(`%/.($/#3/";1(8"7">&@S"'/(J&#(?&SSA'%/1(;#&`/.(3'8("'#%?.S"'/9(3$(`">>
3$(?&&#8%'3/%&'(&J($"7"#3>(/."S3/%?(3?/%7%/%"$9($A?.(3$(/."(<A#%';(_31(0&&6($@#%'/(&#(3
L3/3/.&'C

a"-V/%Q.);

!3#%&A$(/."S3/%?("7"'/$(PN%/%d"'(\?%"'?"9(c(>3';A3;"9(5:bc(L3/3E\&J/`3#"9(a@"'(43#8`3#"9
a@"'(L%;%/3>(4AS3'%/%"$9(-""#(c"7%" 9̀("/?CQ(`"#"(.">8(/.#&A;.&A/(/."(1"3#(/&($A@@&#/
'"/`&#6%';(3'8(/#3%'%';(J&#(/."(a\NL(?&SSA'%/1(S"S0"#$C(a'"(3''A3>(>3#;"#('"/`&#6%';
"7"'/(J&?A$"8(S&#"(0#&38>1(&'(a@"'(\?%"'?"(`3$(.">8(%'(\"@/"S0"#C(<."("7"'/(`3$
(&#;3'%d"8(X&%'/>1(`%/.(,<RCc"$"3#?.L3/39(3'8(3//#3?/"8(&7"#(H)(a\NL(S"S0"#$(3'8(&/."#
(?&>>"3;A"$(3'8(J#%"'8$(&J(/."(N&SSA'%/1(J#&S(&/."#(LA/?.(A'%7"#$%/%"$(3'8(2_aC

GF)-"%H)$-./)$3(%"1%"#")-$-./)5

<3'13(=3'6">"7%?.9(/."(a\NL(?&SSA'%/1(S3'3;"#9(#"@#"$"'/$(/."(a\NL9(%/$(?&'?"#'$9(
3S0%/%&'$(3'8(@&$%/%&'$(%'(/."(b2a\N9(b'/"#'3/%&'3>(2"/`&#6(&J(a@"'(\?%"'?"(N&SSA'%/%"$C



!"#$%&'(#)*%+#,-.%+-%#/0120344%#565675658#9#:;3&<3(.1+#565=

=O

4$)T$(K$)Q"3"A.&'
a@"'(\?%"'?"(N&SSA'%/1(M3'3;"#9(
-#&X"?/(>"38(J&#(N%/%d"'(\?%"'?"
KL>+<%<#MG#),/N

4"$<

b2a\N(.&>8$(#";A>3#(S""/%';$(3'8(#"@#"$"'/$(a@"'(\?%"'?"(?&SSA'%/%"$C(<3'13(.3$(&'(
&??3$%&'(3?/"8(3$(3(?&A?.(J&#(&/."#(?&SSA'%/1(S3'3;"#$C<3'13(3>$&(#"@#"$"'/$(a\NL(3/(/."(
'3/%&'3>(>"7">(/.#&A;.(."#(@3#/%?%@3/%&'(%'(a\N+2e('"/`&#6C(<."('"/`&#6(387&?3/"$(J&#(a@"'(
\?%"'?"(3/(/."(LA/?.('3/%&'3>(>"7">9(3'8(.&>8$(#";A>3#(S""/%';$C



97

01")(9&.")&"(9-/%."#

i( \/A8"'/$(.">@(0#%';(&@"'("8A?3/%&'3>(#"$&A#?"$(/&(>%J"(

i( -&`"#JA>(&@"'(@>3/J&#S($A@@&#/$(;#38A3/%&'(@#&?"$$(J&#(S3$/"#k$($/A8"'/$(PN%<gQ

i( a@"'(Z8A?3/%&'3>(c"$&A#?"$(.">@(S3$/"#k$($/A8"'/$(/&($/3#/(&JJ(&'(/."(#%;./(J&&/(PN%<gQ

i( M3/."S3/%?$(3'8(a@"'(\?%"'?"(3$(8#%7"#$(&J(A#03'(/#3'$@&#/($1$/"S$

i( \/&#1/">>%';(?3'(S36"(3(0"//"#(`&#>8(

i( N.3>>"';"$(&J(?&>>"?/%';(#3%'8#&@$(3'8(83/3(%'(:J#%?3(PN%<gQ

i( �$�F�D�G�H�P�L�F���F�K�D�Q�J�H���L�V���Q�H�F�H�V�V�D�U�\���W�R���I�X�O�O�\���U�H�D�S���W�K�H���E�H�Q�H�¿�W�V���R�I���F�L�W�L�]�H�Q���V�F�L�H�Q�F�H(P]hQ

i( ]#"36%';(8&`'(03##%"#$(/&(&@"'($?%"'?"($/"@(01($/"@(P<]MQ

i( _."'(a@"'(\&A#?"(3'8(a@"'(\?%"'?"(;&(.3'8+%'+.3'8(PZ_bQ

i( _."'(J#A$/#3/%&'(>"38$(/&(%'$@%#3/%&'(J&#(&@"'($?%"'?"(P<2_Q

i( <."(%S@&#/3'?"(&J(&@"'($?%"'?"(J&#(/."(S3#%/%S"(%'8A$/#1(PMZQ



96


