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1C-D!90'@????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????,*G!

@?! 25!90893625'*@'0919D!40'H'-56F84/25;'/D45:F82!2/ ???????????????????,*G!

M<O<! LS3YX;8:3LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O?T!

M<?<! =+3LeS30D!a+3eYL+H0!r!ae3GX;0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OMR!

$L#L)L! 7J*M92;CM51:<53*/:=?E*I*&@:;1?;?*/:=?E*5K*'225409:051*Y;:\;;1*!"#$%*

I*'/* )$O!

$L#L#L! /:<9:0K0;?*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)$Q!

$L#L$L! R;:9C9193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)$Q!

M<M<! Ye08H30 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OMU!

$L$L)L! 7J*M92;CM51:<53*/:=?E*I*/:<9:0K0;?*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)$6!

$L$L#L! R;:9C9193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)$]!

M<\<! ;L0:800LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O\W!



!

!

O\!

$LQL)L! 7J*M92;CM51:<53*/:=?E*I*R;:9C9193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)QS!

$LQL#L! %;4;1:*/:=?0;2*51*!"#$%*I*'/ LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)QW!

$LQL$L! /:9:02:0493*M5120?;<9:0512 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)QU!

$LQLQL! ,X)W*,*M;33*/=Y2;:LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)SO!

$LQLSL! %;39:;?*!1K39>>9:5<E*A02;92;2*9225409:;?*\0:N*:N;*,X)W*(9:N\9EP*

(25<09202*I*!1K39>>9:5<E*85\;3*A02;92;LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)SQ!

$LQL6L! ,X)W*(9:N\9E*92*9*,N;<9B;=:04*,9<F;: LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)S6!

M<W<! YebeYeS:e0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OW]!

1C-D!90'A????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????,I,!

A?! 25=9/!2;-!245'4>'!"#$%#&''-/'-'1-5:2:-!9'/3/19D!2.282!F'8413/'

25'-56F84/25;'/D45:F82!2/ ???????????????????????????????????????????????????????????????????????????????????,I,!

\<O<! LS3YX;8:3LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OUO!

\<?<! =+3LeS30D!a+3eYL+H0!r!ae3GX;0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OUM!

QL#L)L! %;C2;^=;1401F*5K*,-.%/.)'LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)6$!

QL#L#L! A;:;4:051*5K*/-(2LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)66!

QL#L$L! D;15:EB01F*5K*(5220Y3;*-5T;3*/-(2 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)6U!

QL#LQL! M92;CM51:<53*/:=?ELLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)WO!

\<?<\<O<! 0%42-!+<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OKR!

\<?<\<?<! 0%42-!J <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OKW!

\<?<\<M<! 0%76%&*&#2!+$6.-(#( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OKW!

QL#LSL! R;:9C9193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)W6!

QL#L6L! X9B35:EB;*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)W6!

\<M<! Ye08H30 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OK]!

QL$L)L! /-(*A;:;4:051LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)WU!

QL$L#L! M92;CM51:<53*/:=?ELLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)U)!

\<M<?<O<! 0%42-!+<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]O!

\<M<?<?<! 0%42-!J <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]O!

\<M<?<M<! 0%76%&*&#2!+$6.-(#( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]O!

QL$L$L! R;:9C9193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)U$!

QL$LQL! X9B35:EB;*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)US!

\<\<! ;L0:800LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]U!

QLQL)L! M92;CM51:<53*/:=?E+*R;:9C9193E202*I*X9B35:EB;*'193E202 LLLLLLLLLLLLLLLLLLLLLLLL)U6!

\<\<O<O<! :6(#I:)$%7).!0%42-!r!eP%#$2#2!0%42-<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]U!



!

!

OW!

\<\<O<?<! 0%76%&*&#2!+$6.-(#( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]]!

\<\<O<M<! a#%6I6$6.-(&( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<O]T!

\<\<O<\<! G61.)%-1#!+$6.-(&(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OTO!

QLQL#L! (<5Y3;>2*\0:N*%;C2;^=;1401F*5K*,-.%/.)' LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)]#!

\<\<?<O<! +!J7&#*!04BB67-!)*!%>#!0#Z4#$'&$/!=7)'#(( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<OT?!

\<\<?<?<! Y#I(#Z4#$'&$/!=7)F.#B(!24#!%)!%>#!L$&%&6.!+B1.&*&'6%&)$!0%#1<OT?!

\<\<?<M<! Y#I(#Z4#$'&$/!=7)F.#B(!24#!%)!=47&*&'6%&)$!)*!%>#!0#Z4#$'&$/!

Y#6'%&)$!OT\!

QLQL$L! !>B3049:0512*K5<*:N;*_9<091:2*5K*,-.%/.)'*I*:N;0<*'225409:0512*\0:N*'/

* )]Q!

QLQL$L)L! ,-.%/.)'*_9<091:2*I*!1K39>>9:5<E*A02;92;2 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL)]W!

\<W<! YebeYeS:e0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?RO!

1C-D!90'B????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????*+A!

B?! 3/25;'2<D3!-!245'!4'>259'<-D'65475'09;245/'H'2:95!2>F'847'

>09J3951F'=-02-5!/'-//412-!9:'72!C'-/ ????????????????????????????????????????????????????*+A!

W<O<! LS3YX;8:3LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?R\!

W<?<! =+3LeS30D!a+3eYL+H0!r!ae3GX;0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?RK!

SL#L)L! (9:0;1:2*I*b=930:E*M51:<53LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#OW!

SL#L#L! !>B=:9:051*I*/:9:02:0493*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#O]!

W<M<! Ye08H30 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?OO!

SL$L)L! "5F02:04*%;F<;22051*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#))!

W<M<O<O<! kIk!=.)%(!r!L$*.6%&)$!b6'%)7(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?OO!

W<M<O<?<! "#$)B#E&2#!+(()'&6%&)$( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?O\!

SL$L#L! M51?0:05193*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#$#!

SL$L$L! .=<:N;<*'193E2;2*5K*:N;*&%'()C&%'(#*%;F051LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#$]!

SL$LQL! X"'C8#W*/:<9:0K0;?*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#Q$!

W<M<\<O<! GH+IJ?K!=)(&%&9#!+(()'&6%&)$(!E&%>!+0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?\M!

W<M<\<?<! GH+IJ?K!S#/6%&9#!+(()'&6%&)$(!E&%>!+0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?\]!

SL$LSL! %9<;V"5\C.<;^=;14E*_9<091:*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#S6!

W<M<W<O<! ::Y6d+3!+$6.-(&(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?WU!

W<M<W<?<! "Y+SdLH!+$6.-(&( <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?W]!

W<\<! ;L0:800LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?WT!

SLQL)L! "5F02:04*%;F<;22051*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#S]!



!

!

OU!

SLQL#L! M51?0:05193*'193E202*K5<*!1?;B;1?;1:*'225409:051*/0F1932LLLLLLLLLLLLLLLLLLLLLLL#6S!

W<\<?<O<! !"#$%!Y#/&)$ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?UW!

W<\<?<?<! X"'C8!r!%>#!aG:!Y#/&)$<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?UU!

W<\<?<M<! &%'()C&%'(#!Y#/&)$ <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?UK!

SLQL$L! X"'C8#WC/:<9:0K0;?*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#6]!

SLQLQL! %9<;V"5\CK<;^=;14E*_9<091:*'193E202LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#W$!

SLQLSL! ,;4N10493*I*/:9:02:0493*M5120?;<9:0512LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#W6!

W<W<! YebeYeS:e0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?K]!

1C-D!90'I????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????*E@!

I?'145>20<-!245'4>'2<D3!-!245'09/38!/'.F':2091!';954!FD25;????*E@!

U<O<! LS3YX;8:3LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?]M!

U<?<! =+3LeS30D!a+3eYL+H0!r!ae3GX;0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?]W!

6L#L)L! /;3;4:051*5K*D;1;2V%;F0512*5K*!1:;<;2: LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#US!

6L#L#L! /;3;4:051*5K*/-(2LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#US!

6L#L$L! /9>B3;*(5B=39:051+*D;15:EB01F*I*/:9:02:0493*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#]#!

6L#LQL! !>B=:9:051*'44=<94EP*M5145<?914;*Y;:\;;1*!>B=:;?*I*A0<;4:3E*,EB;?*

D;15:EB;2 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#]$!

U<M<! Ye08H30 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<?T\!

6L$L)L! M5145<?914;*Y;:\;;1*!>B=:9:051*I*A0<;4:*D;15:EB01FLLLLLLLLLLLLLLLLLLLLLLLLLLL#]Q!

6L$L#L! M92;CM51:<53*/:=?E*I*X"'C8#WC/:<9:0K0;?*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL#]U!

U<\<! ;L0:800LXS<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<MR?!

6LQL)L! !>B=:;?*D;15:EB;2*T2L*A0<;4:3E*,EB;?*D;15:EB;2 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$O#!

6LQL#L! MN<5>525>;*)^$#*c*XX', LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$OU!

6LQL$L! MN<5>525>;*S^$)*c*!")#8 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$)#!

6LQLQL! MN<5>525>;*6*c*<2Q$Q]US]*`X"'C8#WaLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$)$!

6LQLSL! G:N;<*D;1;2V%;F0512*5K*!1:;<;2: LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$)$!

U<\<W<O<! :>7)B)()B#!OT1OM!h!dRdA#8<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<MO\!

6LQL6L! M51:<53*D<5=B*I*/;3;4:051*8092P*X;93:NE*M51:<532*I*G2:;59<:N<0:02*M92;2

* $)Q!

6LQLWL! .=<:N;<*M5120?;<9:0512*I*.=:=<;*H5<[LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$)S!

U<W<! YebeYeS:e0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<MOK!

1C-D!90'K????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????@,G!



!

!

OK!

K?! 145183/245/'H'>3!309':2091!245/ ???????????????????????????????????????????????????????????@,G!

K<O<! "eSeY+H!:XS:H80LXS0<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<MOT!

K<?<! "eSeY+H!;L0:800LXS!r!b838Ye!;LYe:3LXS0<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<M?M!

WL#L)L! D;1;C/;:*'193E202 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$#S!

WL#L#L! .=14:05193*/:=?0;2LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$#W!

WL#L$L! A-'*/;^=;1401FLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL$#]!

K<M<! YebeYeS:e0 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<MMM!

-DD95:219/ ?????????????????????????????????????????????????????????????????????????????????????????????????????????????????????@@I!
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Resource URL 

Genome Browser 

National Centre for Biotechnology 

Information (NCBI) 
http://www.ncbi.nlm.nih.gov/ 

University of California Santa Cruz (UCSC) 

Genome Browser 
http://genome.ucsc.edu/ 

The International HapMap Project  http://www.hapmap.org/ 

Ensembl Genome Browser http://www.ensembl.org/ 

1000 Genomes Project http://www.genome.gov/ 

Genetic Study Design Tools 

Primer3 http://frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi 

NEBcutter V2.0 http://tools.neb.com/NEBcutter2/index.php 

dCAPS Finder 2.0 http://helix.wustl.edu/dcaps/dcaps.html 

Data Manipulation & Analysis 

Polyphred for SNP Detection http://droog.gs.washington.edu/polyphred/ 

Imputation – Markov Chain Based Haplotyper 

(MACH 1.0) 
http://www.sph.umich.edu/csg/abecasis/MACH/index.html 

Binary Trait Analysis - Mach2Dat http://www.sph.umich.edu/csg/abecasis/MACH/download/ 

PLINK: Whole Genome Association Analysis 

Toolset 
http://pngu.mgh.harvard.edu/~purcell/plink/ 

GenGen – Imputation Helper 
http://www.openbioinformatics.org/gengen/ 

tutorial_convert_mach.html 

GTOOL http://www.well.ox.ac.uk/~cfreeman/software/gwas/gtool.html 

Power/Sample Size Calculation for Logistic 

Regression with Binary Covariate(s) 
http://www.dartmouth.edu/~eugened/power-samplesize.php 

Gene- or Region-Based Analysis of Variants 

of Intermediate and Low Frequency 

(GRANVIL) 

http://www.well.ox.ac.uk/GRANVIL/ 

Case-Control Rare Variant Analysis Tool 

(CCRaVAT) 
http://www.sanger.ac.uk/resources/software/rarevariant/ 

SNP Annotation & Proxy Search (SNAP) http://www.broadinstitute.org/mpg/snap/ 

LocusZoom http://csg.sph.umich.edu/locuszoom/ 

MACH: 1000 Genomes Imputation Cookbook 
http://genome.sph.umich.edu/wiki/ 

MaCH:_1000_Genomes_Imputation_Cookbook 

+
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!

*#!$%&'(!)!
*+,-./01%203!,%&'(4!

=#!>?/3&'516!S1071!/+,-,!75%T!)=U!+1'V02!F$!8WX;!2-Y+51516<!
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!"##%)+&$%( C! SESV! SESW! $EII! SESSH! SEW#! SEVH2SEI$! SESV! SESW! "TET"! SESSSH! SEWW! SEH#2SEIV!
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Q2!D&/<4242T!*.(!@0*0!>4*.!*.(!EAFFF!@0*0!-&'!*.(!BC!D0)()!42!*.(!(U*(2@(@!
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*.(!/&)*!)*'&2T,3!0))&D40*(@!8A0<,(!K$"!VW!QRS"$JP=!+SJ$#!U!"N19H$!F&/+0'(@!*&!*.(!
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&-!0))&D40*4&2!&-!*.4)!T(2(!>4*.!;5!4)!,0'T('!>4*.!,&>('!+1I0,?()!&<)('I(@!42!*.(!

/(*01020,3)4)!0D'&))!#!@4--('(2*!+&+?,0*4&2)$!%&'!42)*02D(=!+1I0,?()!-&'!
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!

!

"#9!
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Y0I4@)&2=!5$!G$=!E?=!m$1&'(&)*+!8JNNPH$!p;))&D40*4&2!&-!_R;7"=!<?*!2&*!GZJKR=!>4*.!
02O3,&)42T!)+&2@3,4*4)!42!0!a02!F.42()(!+&+?,0*4&2$p!;'*.'4*4)!R.(?/!
($8""H:!KJ9K1KJ9X$!

Y4!b(T,4&=!7$=!Y4!F()0'(=!;$1&'(&)*+!8JN""H$!pA.(!GZJKR!RKX"h!T(2(!I0'402*!+'&*(D*)!
0T042)*!4//?2(1/(@40*(@!@4)(0)()!<3!4/+04'42T!GZ1JK142@?D(@!A."M!
(--(D*&'!'()+&2)(!42!.?/02)$p!7Z&5!Q2(!(8JH:!("M"9N$!

Y?(''=!R$!a$=!A03,&'=!C$!Y$1&'(&)*+!8JNN9H$!p;!T(2&/(1>4@(!0))&D40*4&2!)*?@3!4@(2*4-4()!
GZJKR!0)!02!42-,0//0*&'3!<&>(,!@4)(0)(!T(2($p!5D4(2D(!0#%8LXN#H:!"#9"1
"#9K$!

_,!b0T.'0&?4=!;$!8JN""H$!p_U*'010'*4D?,0'!/024-()*0*4&2)!&-!02O3,&)42T!)+&2@3,4*4):!
+'(I0,(2D(=!D.0'0D*('4)*4D)!02@!*.('0+(?*4D!4/+,4D0*4&2)$p!_?'!`!G2*('2!b(@!
))89H:!LL#1L9N$!



!

!

"LP!

_I02)=!Y$!b$=!5+(2D('=!F$!F$1&'(&)*+!8JN""H$!pG2*('0D*4&2!<(*>((2!_R;7"!02@!aZ;1VJM!
42!02O3,&)42T!)+&2@3,4*4)!4/+,4D0*()!+(+*4@(!.02@,42T!42!*.(!/(D.024)/!-&'!
aZ;1VJM!42!@4)(0)(!)?)D(+*4<4,4*3$p!60*![(2(*!%08XH:!M9"1M9M$!

%(,@*O(,,('=!_$=!C.02=!b$!;$1&'(&)*+!8JNNKH$!p;T(!0*!@4)(0)(!&2)(*!02@!@40T2&)4)!@(,03!
42!aZ;1VJM!2(T0*4I(!I)$!+&)4*4I(!+0*4(2*)!>4*.!02O3,&)42T!)+&2@3,4*4)$p!
R.(?/0*&,!G2*!)08JH:!9"199$!

%'02O(=!;$=!bD[&I('2=!Y$!7$1&'(&)*+!8JN"NH$!p[(2&/(1>4@(!/(*01020,3)4)!42D'(0)()!*&!
M"!*.(!2?/<('!&-!D&2-4'/(@!F'&.2q)!@4)(0)(!)?)D(+*4<4,4*3!,&D4$p!60*![(2(*!
%)8"JH:!"""X1""JL$!

[.&'()D.4=!C$=!Z0?'(2D(=!;$1&'(&)*+!8JNNPH$!p`02?)!O420)()!42!4//?2(!D(,,!)4T20,42T$p!
G//?2&,!R(I!))&8"H:!JMK1JXM$!

[&**,4(<=!;$=!b(2*('=!;$1&'(&)*+!8JNNPH$!pB)*(O42?/0<=!0!.?/02!42*(',(?O42!"JcJK!
/&2&D,&20,!02*4<&@3=!-&'!+)&'40*4D!0'*.'4*4):!'02@&/4)(@=!@&?<,(1<,42@=!
+,0D(<&1D&2*'&,,(@=!D'&))&I('!*'40,$p!Z02D(*!0G08P99#H:!9KK19#N$!

['4--4*.)=!F$!_$=!5*'&<('=!V$!_$1&'(&)*+!8JN"NH$!pF&/+0'4)&2!&-!?)*(O42?/0<!02@!
(*02('D(+*!-&'!/&@('0*(1*&1)(I('(!+)&'40)4)$p!6!_2T,!`!b(@!0()8JH:!""X1
"JX$!

a0''42T*&2=!Z$!_$=!a0**&2=!R$!Y$1&'(&)*+!8JNNLH$!pG2*(',(?O42!"M1+'&@?D42T!FY#n!
(--(D*&'!A!D(,,)!@(I(,&+!I40!0!,42(0T(!@4)*42D*!-'&/!*.(!A!.(,+('!*3+(!"!02@!J!
,42(0T()$p!60*!G//?2&,!(8""H:!""JK1""KJ$!

a0d,(**=!`$=!5*0/+=!Z$!C$1&'(&)*+!8JN"JH$!pGZ1JKR!')""JNPNJ9!+&,3/&'+.4)/!/&@?,0*()!
GZ1"M;!(U+'())4&2!42!+0*4(2*)!>4*.!'.(?/0*&4@!0'*.'4*4)$p![(2()!G//?2!
#08KH:!JXJ1JXM$!

C4/?'0=!;$!k!C4).4/&*&=!A$!8JN"NH$!pGZ19:!'(T?,0*&'!&-!A'(TcA."M!<0,02D($p!_?'!`!
G//?2&,!%$8MH:!"XKN1"XKL$!

Z?<<('*)=!_$=!C&(2@(')=!b$!G$1&'(&)*+!8JNN#H$!pA'(0*/(2*!>4*.!0!2(?*'0,4d42T!02*41
/?'42(!42*(',(?O421"M!02*4<&@3!0-*('!*.(!&2)(*!&-!D&,,0T(2142@?D(@!0'*.'4*4)!
'(@?D()!o&42*!42-,0//0*4&2=!D0'*4,0T(!@()*'?D*4&2=!02@!<&2(!('&)4&2$p!
;'*.'4*4)!R.(?/!2$8JH:!9LN19LP$!

Z?DO.(('0/=!R$!r$=!j.&?=!R$1&'(&)*+!8JN"JH$!pFY#8nHA!F(,,):!Y4--('(2*40*4&2!02@!
%?2D*4&2)$p!F,42!Y(I!G//?2&,!)$#):!PJL"KL$!

b0@@?'=!b$!5$=!b4&))(D=!7$1&'(&)*+!8JN"JH$!pA."M!D(,,):!<4&,&T3=!+0*.&T(2()4)!&-!
0?*&4//?2(!02@!42-,0//0*&'3!@4)(0)()=!02@!*.('0+(?*4D!)*'0*(T4()$p!;/!`!
70*.&,!#&#8"H:!X1"X$!

b(4=!l$=!702=!%$1&'(&)*+!8JN""H$!pG2D'(0)(@!)('?/!GZ1"M!02@!GZ1JK!42!*.(!+0*4(2*!>4*.!
02O3,&)42T!)+&2@3,4*4)$p!F,42!R.(?/0*&,!0$8JH:!J9P1JMK$!

b4(,02*)=!a$=!Y(!r&)=!b$1&'(&)*+!8"PP9H$!pA.(!'&,(!&-!T?*!42-,0//0*4&2!42!*.(!
+0*.&T(2()4)!&-!)+&2@3,&0'*.'&+0*.4()$p!;D*0!F,42!V(,T!2#8LH:!K#N1K#P$!

b?'+.3=!F$!;$=!Z02T'4).=!F$!Z$1&'(&)*+!8JNNKH$!pY4I('T(2*!+'&1!02@!02*442-,0//0*&'3!
'&,()!-&'!GZ1JK!02@!GZ1"J!42!o&42*!0?*&4//?2(!42-,0//0*4&2$p!`!_U+!b(@!
#'&8"JH:!"PL"1"PLM$!

604'=!R$!7$=!Y?--42=!C$!F$1&'(&)*+!8JNNPH$!p[(2&/(1>4@(!)D02!'(I(0,)!0))&D40*4&2!&-!
+)&'40)4)!>4*.!GZ1JK!02@!6%1O0++0V!+0*.>03)$p!60*![(2(*!%#8JH:!"PP1JN#$!

6?2(d=!F$=!Y(/0=!V$1&'(&)*+!8JNNXH$!pGZJKR:!0!)?)D(+*4<4,4*3!,&D?)!-&'!D(,40D!@4)(0)(!
02@!/?,*4+,(!)D,('&)4)sp![(2()!G//?2$!

Q++/022=!V$=!Z(),(3=!R$1&'(&)*+!8JNNNH$!p6&I(,!+"P!+'&*(42!(2T0T()!GZ1"J+#N!*&!-&'/!
0!D3*&O42(=!GZ1JK=!>4*.!<4&,&T4D0,!0D*4I4*4()!)4/4,0'!0)!>(,,!0)!@4)*42D*!-'&/!
GZ1"J$p!G//?24*3!#08LH:!M"L1MJL$!

Q?302T=!E$=!C&,,)=!`$!C$1&'(&)*+!8JNNXH$!pA.(!<4&,&T4D0,!-?2D*4&2)!&-!A!.(,+('!"M!D(,,!
(--(D*&'!D3*&O42()!42!42-,0//0*4&2$p!G//?24*3!)&8#H:!#L#1#9M$!



!

!
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70'.0/=!F$=!F.4'4D0=!b$1&'(&)*+!8JNNJH$!p;!'(D(+*&'!-&'!*.(!.(*('&@4/('4D!D3*&O42(!GZ1
JK!4)!D&/+&)(@!&-!GZ1"JR<(*0"!02@!0!2&I(,!D3*&O42(!'(D(+*&'!)?<?24*=!GZ1
JKR$p!`!G//?2&,!#(&8""H:!L9PP1LMNX$!

70*)&+&?,&)=!6$!;$=!_)+&)4*&=!%$1&'(&)*+!8JN""H$!p[(2&/(1>4@(!/(*01020,3)4)!
4@(2*4-4()!2&I(,!/?,*4+,(!)D,('&)4)!)?)D(+*4<4,4*3!,&D4$p!;22!6(?'&,!G$89H:!
XPM1P"J$!

74@0).(I0=!5$=!A'4-0'4=!5$1&'(&)*+!8JN""H$!p%?2D*4&20,!)*?@4()!&2!*.(!GVY!)?)D(+*4<4,4*3!
T(2(!GZJKR!4/+,4D0*(!'(@?D(@!'(D(+*&'!-?2D*4&2!42!*.(!+'&*(D*4I(!T(2(*4D!
I0'402*!RKX"h$p!7Z&5!Q2(!(8"NH:!(JLNKX$!

74/(2*(,1502*&)=!%$!b$=!Z4T(4'&=!Y$1&'(&)*+!8JNNPH$!p;))&D40*4&2!&-!GZJKR!02@!_R;7"!
T(2()!>4*.!02O3,&)42T!)+&2@3,4*4)!42!0!7&'*?T?()(!+&+?,0*4&2$p!F,42!_U+!
R.(?/0*&,!)G8LH:!XNN1XN9$!

R0./02=!7$=!G2/02=!R$!Y$1&'(&)*+!8JNNXH$!p;))&D40*4&2!&-!42*(',(?O421JK!'(D(+*&'!
I0'402*)!>4*.!02O3,&)42T!)+&2@3,4*4)$p!;'*.'4*4)!R.(?/!2&8#H:!"NJN1"NJL$!

R0o0,42T.0/=!5$!k!Y0)=!5$!8JN"JH$!p;2*0T&24d42T!GZ19!42!02O3,&)42T!)+&2@3,4*4):!0!
).&'*!'(I4(>$p!G2-,0//!;,,('T3!Y'?T!A0'T(*)!##8#H:!J9J1J9L$!

R(I(4,,(=!`$!Y$=!54/)=!;$!b$1&'(&)*+!8JN"NH$!p[(2&/(1>4@(!0))&D40*4&2!)*?@3!&-!
02O3,&)42T!)+&2@3,4*4)!4@(2*4-4()!2&21baF!)?)D(+*4<4,4*3!,&D4$p!60*![(2(*!
%)8JH:!"JK1"JM$!

R?(@0=!V$=!Q'&dD&=![$1&'(&)*+!8JNNXH$!pA.(!GZJKR!;'TKX"[,2!2&21)32&23/&?)!
+&,3/&'+.4)/!D&2-(')!)?)D(+*4<4,4*3!*&!02O3,&)42T!)+&2@3,4*4)$p!;22!R.(?/!
Y4)$!

R302=!F$=!A.'0).=!V$1&'(&)*+!8JN"NH$!pA.(!?)(!&-!?)*(O42?/0<!42!0?*&4//?2(!@4)(0)($p!
_U+('*!Q+42!V4&,!A.('!#$8#H:!LXM19N#$!

502@<&'2=!E$!`$=!%(0T02=!V$![$1&'(&)*+!8JNNXH$!p;!'02@&/4d(@!*'40,!&-!B)*(O42?/0<=!0!
.?/02!42*(',(?O421"JcJK!/&2&D,&20,!02*4<&@3=!42!+0*4(2*)!>4*.!/&@('0*(1
*&1)(I('(!F'&.2q)!@4)(0)($p![0)*'&(2*('&,&T3!#028#H:!""KN1""#"$!

54,I('<('T=!b$!5$=!F.&=!`$!a$1&'(&)*+!8JNNPH$!pB,D('0*4I(!D&,4*4)1'4)O!,&D4!&2!
D.'&/&)&/()!"+K9!02@!"J]"L!-&?2@!<3!T(2&/(1>4@(!0))&D40*4&2!)*?@3$p!
60*![(2(*!%#8JH:!J"91JJN$!

5*(42/02=!Z$!8JNNXH$!p;!'?).!*&!o?@T/(2*!&2!A."M$p!`!_U+!b(@!)$28MH:!"L"M1"LJJ$!
5*'02T(=!;$=!F0+&2=!%$1&'(&)*+!8JN"NH$!p;!T(2&/(1>4@(!0))&D40*4&2!)*?@3!4@(2*4-4()!

2(>!+)&'40)4)!)?)D(+*4<4,4*3!,&D4!02@!02!42*('0D*4&2!<(*>((2!aZ;1F!02@!
_R;7"$p!60*![(2(*!%)8""H:!PXL1PPN$!

5*'4*()O3=![$!Z$=!l(.=!6$1&'(&)*+!8JNNXH$!pGZ1JK!+'&/&*()!/042*(202D(!<?*!2&*!
D&//4*/(2*!*&!*.(!A."M!,42(0T($p!`!G//?2&,!#&#8PH:!LP#X1LPLL$!

l02T=!m$!Q$=!702&+&?,&)=!;$!Y$1&'(&)*+!8JNNMH$!p5A;AK!'(T?,0*()!D3*&O42(1/(@40*(@!
T(2('0*4&2!&-!42-,0//0*&'3!.(,+('!A!D(,,)$p!`!V4&,!F.(/!)&)8"KH:!PKLX1
PK9K$!

j.?=!5$!k!h402=!l$!8JN"JH$!pGZ1"McGZ1"M!'(D(+*&'!)3)*(/!42!0?*&4//?2(!@4)(0)(:!
/(D.024)/)!02@!*.('0+(?*4D!+&*(2*40,$p!F,42!5D4!8Z&2@H!#))8""H:!#XM1L""$!

j>4(')=!;$=!C'00,=!Z$1&'(&)*+!8JN"JH$!pF?**42T!(@T(:!0!I0'402*!&-!*.(!GZ1JKR!T(2(!
0))&D40*(@!>4*.!42-,0//0*&'3!<&>(,!@4)(0)(!42@?D()!,&))!&-!/4D'&R6;!
'(T?,0*4&2!02@!(2.02D(@!+'&*(42!+'&@?D*4&2$p!`!G//?2&,!#&&8#H:!"LMK1
"LMM$!

!
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!
!

%1 IN^]>EIXDEIMN/M*/*12%)2&+/D>/D/9DN3I3DE]/>7>9]VEIKIJIEQ/JM97>/

IN/DN8QJM>INX/>VMN3QJIEI>//

/

%1#1 I6<!5?-4<+56/
/

G><%J<8:!(2D&@()!*.(!*3+(!G!8+LLH!*?/&?'!2(D'&)4)!-0D*&'!'(D(+*&'!8A6%R"H$!G*)!

+&*(2*40,!4/+&'*02D(!42!*.(!+0*.&T(2()4)!&-!42-,0//0*&'3!@4)(0)()=!42D,?@42T!;5=!

.0)!<((2!)?++&'*(@!<3!/023!)*?@4()$!_I4@(2D(!-&'!*.(!42I&,I(/(2*!&-!A6%R"!

D&/()!-'&/!)(I('0,!)&?'D():!

"H!A6%R"!.0)!0!+4I&*0,!'&,(!42!A6%1'(,0*(@!+0*.>03)!,(0@42T!*&!6%tV1

/(@40*(@!0D*4I0*4&2!&-!+'&142-,0//0*&'3!T(2()!02@!%;YY1/(@40*(@!

0+&+*&)4)!8l02T&'(&)*+!JNN"HW!!

JH!A6%!<,&DO0@(!>4*.!'(D&/<4202*!A6%!'(D(+*&'cGT!-?)4&2!+'&*(42!

8(*02('D(+*H!4)!0!.4T.,3!(--(D*4I(!*'(0*/(2*!42!;5!8Y0I4)&'(&)*+!JNNXHW!!

KH!A6%!.0)!<((2!@(*(D*(@!42!*.(!)0D'&4,40D!o&42*)!&-!+0*4(2*)!>4*.!;5=!02@!

@4)(0)(!0D*4I4*3!D&''(,0*()!>4*.!42D'(0)(@!)('?/!,(I(,)!&-!A6%!8V'0?2&'(&)*+!

"PPLW!Z02T(&'(&)*+!JNNNH$!!

#H!A4))?(1)+(D4-4D!(U+'())4&2!&-!A6%R"!4)!D'4*4D0,!*&!*.(!@(I(,&+/(2*!&-!

@4)(0)(!42!0!/&?)(!/&@(,!&-!;5!42!>.4D.!42-,0//0*&'3!<&>(,!@4)(0)(!8GVYH!

02@!)0D'&4,44*4)!)4/4,0'!*&!*.0*!)((2!42!;5!0'(!&<)('I(@!0-*('!&I('1(U+'())4&2!

&-!A6%!8;'/0O0&'(&)*+!JNNXHW!!
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!
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LH!A.('(!4)!0,)&!0DD?/?,0*42T!(I4@(2D(!&-!T(2(*4D!0))&D40*4&2!<(*>((2!

G><%J<8:&02@!0!2?/<('!&-!42-,0//0*&'3!@4)&'@(')=!42D,?@42T!;5=!/?,*4+,(!

)D,('&)4)=!F'&.2\)!@4)(0)(!02@!?,D('0*4I(!D&,4*4)!8E0)D.O(&'(&)*+!JNNLW!

Z0++0,042(2&'(&)*+!JNNXW!Y(!`0T('&'(&)*+!JNNPW!R(I(4,,(&'(&)*+!JN"NW!Y0I4@)&2&

'(&)*+!JN""H$!;!>(,,1+&>('(@![E;5!42!;5!8JNLK!D0)()!I)$!L"#N!D&2*'&,)H!

'(+&'*(@!<3!*.(!A;5F!).&>(@!)?TT()*4I(!0))&D40*4&2!&-!;5&>4*.!')"XNN9PK!

8QRSN$XL=!+S9$PU"N1LH!0*!G><%J<8:&8R(I(4,,(&'(&)*+!JN"NH$!;!>(0O!

0))&D40*4&2!8QRS!N$MP=!+SX$J!U"N1#H!>0)!0,)&!'(+&'*(@!0*!G>J<%J<:8&>4*.!

')#"#PLMM!42!a02!F.42()(!42!0!)&/(>.0*!,&>('!+&>('(@!)*?@3!8MML!D0)()!

I)$!"LXM!D&2*'&,)H!8Y0I4@)&2&'(&)*+!JN""H$!!

!

G><%J<8:!>0)!'(1)(]?(2D(@!42!0!)0/+,(!&-!#X!;5!D0)()!*&!4@(2*4-3!2&I(,!I0'402*)!

42!*.4)!-?2D*4&20,!D02@4@0*(!T(2(!02@!*&!42I()*4T0*(!*.4)!+&))4<,(!0))&D40*4&2!

-?'*.('$!7'(I4&?),3!0!+&))4<,(!0))&D40*4&2!>0)!@()D'4<(@!<(*>((2!*.(!G><%J<8:!

'(T4&2!02@!;5!8R(I(4,,(&'(&)*+!JN"NH=!<?*!*.4)!'(]?4'(@!-?'*.('!42@(+(2@(2*!

'(+,4D0*4&2!02@!'(-42(/(2*$!A.('(-&'(=!'(1)(]?(2D42T!>0)!-&,,&>(@!<3!0!)3)*(/0*4D!

'(1(I0,?0*4&2!&-!*.(!;5!0))&D40*4&2!42!02!42@(+(2@(2*!D0)(1D&2*'&,!)*?@3$!G2!*.4)!

)*?@3=!0!,&>!-'(]?(2D3!2&I(,!I0'402*!02@!"K!&*.('!567)!>('(!T(2&*3+(@!42!02!

42@(+(2@(2*!BC!F0?D0)402!+&+?,0*4&2!)0/+,(!D&2*04242T!PXX!D0)()!02@!"N"M!

D&2*'&,)$!A.(2=!02!(U*(2@(@!)*?@3!?*4,4)42T!.4)*&'4D0,!D&2*'&,)!>0)!+('-&'/(@!*&!

42D'(0)(!*.(!)*0*4)*4D0,!+&>('!*&!@(*(D*!02!0))&D40*4&2$!%420,,3=!0!/(*01020,3)4)!&-!

*.(!42@(+(2@(2*!'(+,4D0*4&2!)*?@3!02@!*.(!A;5F![E;5!8JN"NH!>0)!?2@('*0O(2$!G2!

0@@4*4&2=!)*'0*4-4(@!020,3)()!>('(!0,)&!D0''4(@!&?*!*&!4@(2*4-3!+&))4<,(!0))&D40*4&2)!

<(*>((2!*.(!G><%J<8:!I0'402*)!02@!)?<T'&?+)!&-!;5!+0*4(2*)=!)?D.!0)!*.&)(!>4*.!

?I(4*4)=!+)&'40)4)!02@!,0*('!0T(!&-!&2)(*$!
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!"#$%&'()*)'%&'()'*+,-./0!1+2.-!320!0-$"$45##!-627%89!:";!*+/<0+=!-/90/9<./>!?!

9/82.=1/!*+,-./0-!:@;!2A/0+<11%89!*+,-./0-B!&+2.-!7/0/!A%-,<++=!*6/*C/>B!D<E1+/-!

7%.6!<EF%9,2,-!9/82.=1/-!7/0/!/G*+,>/>!:%8!0/>;!:D//!H6<1./0!@I!D/*.%28!@B$B@B?;B!

:";!

:@;!
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"#5!

()+)()+) ,-$./'0'
!
J6%-!-.,>=!7<-!.6/8!/G./8>/>!:KD.,>=!LMN!"""O!*<-/-!A-B!P@$"4!*28.02+-;!F=!

%8*+,>%89!*28.02+!><.<!28!F/.7//8!"$QQ!<8>!"$#5!*28.02+-!:>/1/8>%89!28!.6/!DR&;!

302E!.6/!"45S!L0%.%-6!L%0.6!H2620.!:LLH;!

:6..1TUU777BF5S*9/8/B-9,+B<*B,CUV*.2F/0!@QQS;B!J6%-!%8*0/<-/!%8!.6/!8,EF/0!23!

*28.02+-!7<-!*<00%/>!2,.!%8!20>/0!.2!%8*0/<-/!.6/!-.<.%-.%*<+!127/0!23!.6/!-.,>=B!J6/!

-.<.%-.%*<+!127/0!23!.6/!/G./8>/>!WX!*<-/Y*28.02+!-.,>=!.2!>/./*.!<--2*%<.%28!7%.6!

.6/!A<0%<8.-!%8!.6/!!"#$%#&'(0/9%28!7/0/!"4Z!<8>!4"Z!0/-1/*.%A/+=I!9%A/8!<8!V[!

23!"B"Y"B@I!<!\]^!23!QBQ4YQB$QI!<8!<+16<!+/A/+!23!QBQ5!:@Y-%>/>;!<8>!<!>%-/<-/!

10/A<+/8*/!23!$U"QQQ!7%.6!<!+29Y<>>%.%A/!>%-/<-/!E2>/+!:_,<8.2I!A/0-%28!"B@B$I!

\<=!@QQ4;!:D//!H6<1./0!@I!D/*.%28!@BOB";B!

!

()+)()*) ,-%1-"2"&.'3415/6&6'
!
^,0.6/0!<8<+=-/-!7/0/!,8>/0.<C/8!<3./0!-.0<.%3%*<.%28!320!<9/!23!-=E1.2E!28-/.!

:<9/!*,.233`@5;I!10/-/8*/!23!1/0%16/0<+!a2%8.!>%-/<-/I!%83+<EE<.20=!F27/+!>%-/<-/!

:H0268b-!>%-/<-/!<8>!,+*/0<.%A/!*2+%.%-;I!,A/%.%-!<8>!320!c']YL@#!-.<.,-!,-%89!.6/!

10290<E!&'dRX!:&'dRX!A"BQ#I!],9,-.!@QQ4;B!J6/-/!-.0<.%3%/>!<8<+=-/-!7/0/!>28/!

,-%89!"""O!0/1+%*<.%28!*<-/-!<8>!"Q"4!*28.02+-!302E!KD.,>=!]MI!<8>!$S5!*<-/-!302E!

.6/!J]DH!@Q"Q!ef]D!:[/A/%++/()*(+,-!@Q"Q;I!320!762E!<++!%8>%A%>,<+!9/82.=1/!><.<!

7<-!<A<%+<F+/!320!.6/!&'dRX!<8<+=-/-B!^20!.6/!-.0<.%3%/>!<8<+=-/-I!<3./0!.6/!

<11+%*<.%28!23!<!*28-/0A<.%A/!L283/0028%!*200/*.%28!320!E,+.%1+/!./-.%89!:"$!DR&-!G!

5!-.0<.<`#Q!./-.-;I!<!&YA<+,/!g!QBQQQ#!:QBQ5U#Q;!7<-!*28-%>/0/>!-.<.%-.%*<++=!

-%98%3%*<8.B!!

!

!
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"#O!

()+)7) 8&-191415/6"6'

h<.<!7/0/!<A<%+<F+/!320!28+=!.72!!"#$#%&'!DR&-!:0-$"$45##!<8>!0-$"$45#S;!

302E!.6/!@Q"Q!J]DH!*<-/Y*28.02+!-.,>=!:@Q5?!*<-/-!<8>!5"$Q!*28.02+-;!:[/A/%++/()*(

+,-!@Q"Q;B!KD.,>=!]M!><.<!:"""O!*<-/-!<8>!"Q"4!*28.02+-;!<8>!.6/!J]DH!>%-*2A/0=!

-/.!><.<!320!.6/-/!.72!DR&-!7/0/!*2EF%8/>!%8!<!E/.<Y<8<+=-%-B!J6/!\<8./+Y

c</8-i/+!./-.!7<-!,-/>!.2!*<+*,+<./!3%G/>Y/33/*.-!122+/>!2>>-!0<.%2I!*6%Y-j,<0/!<8>!

1YA<+,/-!,-%89!.6/!D.<.-h%0/*.!-23.7<0/!:A/0-%28!@BOBO!Q?UQ@U@QQS;B!H2*60<8!_!1Y

A<+,/-!7/0/!*<+*,+<./>!.2!/-.<F+%-6!.6/!*2EF%8<F%+%.=!23!.6/!-.,>%/-B!]8!

%8-%98%3%*<8.!1YA<+,/!:kQBQ5;!%8>%*<./>!+27!/A%>/8*/!23!6/./029/8/%.=!F/.7//8!

-.,>%/-I!A<+%><.%89!.6/!,-/!23!<!3%G/>Y/33/*.-!E/.<Y<8<+=-%-!<1102<*6!:D//!H6<1./0!@I!

D/*.%28!@BOB?;B!J6/!-.<.%-.%*<+!127/0!23!.6/!E/.<Y<8<+=-%-!.2!>/./*.!<--2*%<.%28!7%.6!

.6/!A<0%<8.-!%8!.6/!!"#$%#&'(0/9%28!7/0/!$?Z!<8>!"QQZ!0/-1/*.%A/+=I!9%A/8!<8!

V[!23!"B"Y"B@I!<!\]^!23!QBQ4YQB$QI!<8!<+16<!+/A/+!23!QBQ5!:@Y-%>/>;!<8>!<!>%-/<-/!

10/A<+/8*/!23!$U"QQQ!7%.6!<!+29Y<>>%.%A/!>%-/<-/!E2>/+!:_,<8.2I!A/0-%28!"B@B$I!

\<=!@QQ4;!:D//!H6<1./0!@I!D/*.%28!@BOB";B!

!

()+):) ;1<5=-/<&'3415/6"6'

d.!%-!12--%F+/!.6<.!828/!23!.6/!DR&-!9/82.=1/>!%8!.6%-!/G1/0%E/8.!0/10/-/8.!<!.0,/!

3,8*.%28<+!DR&!0/-128-%F+/!320!.6/!<--2*%<.%28!F/.7//8!9/8/.%*!A<0%<8.-!%8!.6%-!

0/9%28!<8>!]DB!d8!.6%-!*<-/I!<!E20/!127/03,+!-.0<./9=!E%96.!F/!.2!1/0320E!<!

6<1+2.=1/!<8<+=-%-!<*02--!.6%-!0/9%28I!76%*6!E%96.!F/../0!*<1.,0/!.6/!0/+<.%28-6%1!

F/.7//8!<8!,8.=1/>!A<0%<8.!<8>!.6/!>%-/<-/!0%-CB!d8!<>>%.%28I!%8./0<*.%28-!F/.7//8!

A<0%<8.-!28!.6/!-<E/!6<1+2.=1/!<0/!<+-2!.<C/8!%8.2!<**2,8.!,-%89!.6%-!<1102<*6I!

76%*6!E<=!82.!F/!./-./>!/33/*.%A/+=!,-%89!-%89+/Y+2*,-!./-.-!23!<--2*%<.%28B!

!
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J6/!6<1+2.=1/!<8<+=-/-!7/0/!>28/!,-%89!"""O!0/1+%*<.%28!*<-/-!<8>!"Q"4!*28.02+-!

302E!KD.,>=!]MI!<8>!$S5!*<-/-!302E!.6/!J]DH!@Q"Q!ef]D!:[/A/%++/()*(+,-!@Q"Q;I!320!

762E!<++!%8>%A%>,<+!9/82.=1/!><.<!7<-!<A<%+<F+/!320!.6/!&'dRX!<8<+=-/-B!J6/!

10290<E!&'dRX!7<-!,-/>!.2!>/0%A/!6<1+2.=1/-!302E!.6/!9/82.=1/!><.<!:DR&-!

0-"@$@OO#5I!82A/+!DR&I!0-"SQQO4@I!0-$"$45S$I!0-$"$45#4I!0-$"$45#SI!

0-$"$45##I!0-$"$45#OI!0-$"$45#QI!0-@@@S5#OI!0-?#O$S#5I!0-?#O$S#$I!

0-5#$@4"@!<8>!0-"@?Q$4?#;B!]!-+%>%89!7%8>27!E/.62>!7<-!,-/>!.2!<8<+=-/!

6<1+2.=1/-!*28-%-.%89!23!F/.7//8!@!<8>!"$!DR&-B!h%33/0/8*/-!%8!.6/!30/j,/8*%/-!23!

.6/!10/>%*./>!6<1+2.=1/-!F/.7//8!*<-/-!<8>!*28.02+-!7/0/!./-./>!,-%89!*6%Y-j,<0/!

./-.!320!*2EE28!6<1+2.=1/-!:30/j,/8*=k5Z;I!<-!7/++!<-!1/0E,.<.%28!:8,EF/0!23!

1/0E,.<.%28-`"QQQ;!%8!20>/0!.2!*<+*,+<./!.6/!/E1%0%*<+!*200/*./>!1YA<+,/!320!+27!

30/j,/8*=!6<1+2.=1/-!:30/j,/8*=g5Z;!:&'dRX!A"BQ#I!@QQ4;!:D//!H6<1./0!@I!

D/*.%28!@BOB@;B(
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"#S!

()*) >&6$5-6'
!

()*)?) ,@A'B&-&C-"=4'

D%G.//8!12--%F+/!DR&-!7/0/!>/./*./>!:J<F+/!$B5;B!H2E1<0%-28!7%.6!.6/!(8-/EF+!

><.<F<-/!:6..1TUU777B/8-/EF+B209;!0/A/<+/>!.6<.!O!23!.6/-/!7/0/!<+0/<>=!

C8278!:0-$"$45O4I!0-#O#$55I!0-$"$45S$I!0-"SQQO4@I!0-"SQQO4?!<8>!

0-"@$@OO#5;!:^%9,0/!$B?;B!J2!*283%0E!.6/!/G%-./8*/!23!2.6/0!12--%F+/!DR&-!

:&2+=160/>!-*20/!!!#QN!82A/+!DR&-!"Y"QI!J<F+/!$B5;I!A%-,<+!%8-1/*.%28!23!

/+/*.0216/0290<E-!<8>![^'&!<8<+=-/-!7/0/!1/0320E/>B!c27/A/0I!28+=!28/!7<-!<!

82A/+!DR&!%8!%8.028!O!:dlDOY?@H!];B!R%8/!2.6/0!12--%F+/!DR&-!102A/>!.2!F/!

E282E2016%*B!R2A/+!DR&-!@I!?I!$I!5!<8>!4!7/0/!/G*+,>/>!302E![^'&!<8<+=-%-!

32++27%89!A%-,<+!%8-1/*.%28!23!.6/!/+/*.0216/0290<E-!<-!7/++!<-!F/*<,-/!23!.6/%0!

+27/0!12+=160/>!102F<F%+%.=!-*20/-!:-*20/g4Q;!:J<F+/!$B5;!:D//!]11/8>%G!"!320!

<>>%.%28<+!/+/*.0216/0290<E-;B!!
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!"#$%&'()%!&'()'!*'+!,(--./01!'(210!345-!+161761+!.'!!"#$%#&'()89:;%<!7:;(=(-(=1>!3?4<!-@'('@=(A-B%!C:1!7:;(=(-(=*0!0(7*6.('->!

-1DA1'71-!*'+!=.'(;!*00101!E;1DA1'7.1-!*;1!*0-(!-:()'%!!

*& +,& -./"01.2& 3"4%&56"27%&
8"2/%409"$:&

-./"01.2&;10612&
06%&7%2%<9%71.2&

=%>?%2/%&& *&.@&/"4%4&
86%0%9.AB7.?4:&

*&.@&/"4%4&&
86.C.AB7.?4:&

DEF& *&.@&4%>?%2/%4&
"2"$B4%G&

H.$BI69%G&&
=/.9%&8JKLL:&

"! ;-F"F$GH$! HFGIFHJ! 9KL!8LB! M,-6;1*=! NL9N9CCCNL!!89KLB!!
NLL9CLNLLC!

9KL!
F!

9K9!H!
LKL!$!

9!
O%FI!

"$!7*-1-! $J!

I! 4(210!"! HFGIIPP! NKC! M,-6;1*=! LCCCCCLCCC!!8NKCB!!
LNLLLC99L9!!!

NKC!
"P!

CKC!IG! N!
O%"#!

PJ!7*-1-! $P!

P! ;-#H#FGG! HFGO$FG! NKL!8NB! QR('"!
83?4!9(+.'SB!

CL9CL9CL99!!8NKLB!!
9CLLCLNLN9!!!

NKL!
J!

LKL!G!
NKN!$!

L!
O%F"!

II!7*-1-!
!

$P!

F! 4(210!I! HFFPGPO! 9KL! T'6;('.7!! LNLCLL9LCL!!89KLB!!
99CLLL9LLN!!!

9KL!
#!

LKL!""!
!

9!
O%"$!

"J!7*-1-! JP!

G! 4(210!P! HFFPI$J! LKC! QR('!I!! NCCCCLNLLL!!8LKCB!!
LLNCNCNCCC!

U! CKC!FP!
LKL!"!

L!
O%OI!

FF!7*-1-! JO!

H! ;-F"F$GJF! HFFIHPP! NKL!8LB! QR('!F!
8N;S"I"L0'B!

N9NLCLLN99!!8NKLB!!
LLN9N99LCL!!!

NKL!
"!

LKL!FI!
!

N!
O%O"!

FP!7*-1-! $#!

#! ;-"JOOH$I! HFFIPFH! 9KC!89B! T'6;('.7!! CL9NLL9L9C!!89KCB!!
9C99CCCNL9!

9KC!
F!

CKC!F!
9K9!I!

9!
O%FO!

"O!7*-1-! $#!

J! ;-"JOOH$P! HFFOOO$! 9KC!8CB! T'6;('.7! N99NLLC9N9!89KCB!
C9C99C9N99!

9KC!
H!

CKC!I"! 9!
O%""!

I#!7*-1-! $#!

$! 9('E.;=1+!4(210!345!
TV3HUPI9!N!

HFP$$O$! NK9! T'6;('.7! LC9NLNLLNL!8NK9B!
LLL9NLNLLL!

U! 9K9!G!
NKN!"!

N!
O%"#!

H!7*-1-! $J!

"O! 4(210!F! HFP$PIG! NKC! T'6;('.7! CCNLNLLLNN!!8NKCB!!
LNLL9LNL99!

NKC!
"F!

CKC!IP!
NKN!I!

N!
O%IP!

P$!7*-1-! #I!

""! 4(210!G! HFP$FFO! 9KC! QR('!J! 9N99C9CCCC!!89KCB!!
9NLLCLC9LN!!!

9KC!
H!

CKC!P$!
!

9!
O%O#!

FG!7*-1-! J$!

"I! 4(210!H! HFP$FGF! NK9!! QR('!J!! LCLC9LNCCC!!8NK9B!!
99N9NNN9CL!!!

NK9!
"!

9K9!FF! N!
O%O"!

FG!7*-1-! #$!

"P! 4(210!#! HFP$FHH! LKC! T'6;('.7!! 9N9NNN9CLN!!8LKCB!!
LNNNNNLNNN!!!

LKC!
$!

LKL!PH! C!
O%"O!

FG!7*-1-! $H!

"F! ;-"IFIHH#G! HFP$F#O! NKL!8LB! T'6;('.7!! NN9CLNLLNN!!8NKLB!!
NNLNNNLNNN!

NKL!!
"P!

NKN!PI! L!
O%"F!

FG!7*-1-! $F!

"G! 4(210!J! HFPJPHI! 9KC! QR('!"O! NL99L99CN9!!89KCB!!
CLLCL9CNN9!!!

9KC!
P!

CKC!P$! 9!
O%OF!

FI!7*-1-! $"!

"H! 4(210!$! HFP#$OF! NK9! PW!MCX!! 999N99C999!!8NK9B!!
C999LN9NLN!!!

NK9!
G!

NKN!PF! 9!
O%OH!

P$!7*-1-! #"!
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4(210!2*;.*'6!8TV3HUPI9!NB!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!;-F"F$GH$!8LK9B!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!;-"JOOH$P!8CK9B&

F17?9%&'(M(&Q0176;(,:1;(S;*=-!E(;!6:1!'(210!2*;.*'6!8TV3HUPI9!NB>!*'+!6)(!Y'()'!345-!8;-F"F$GH$!*'+!;-"JOOH$PB!.'!G!.'+.2.+A*0-%!

L1'(6@,1-!E(;!1*7:!.'+.2.+A*0!*;1!-:()'%

9K9!

9K9!

9K9!

NKN!

9K9!

9K9!

LKL!

LK9!

LKL!

9K9!

CKC!

CK9!

CKC!

CKC!

CK9!
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"#"!

!"#"$" %&'()%*+,-*./0,123/

!"#"$"4" 0,123/5//
!
$%&!'&()*+(!,-!+%.(!/0(&1/,2+',*!(+)34!0'&!(%,52!.2!$06*&!7898!$%&'&!5&'&!2,!

(.:2.-./02+!0((,/.0+.,2(!;.8&8!<=>8>?@!6&+5&&2!AB!023!024!,-!+%&!BCD(!.2!

!"#$%#&'(,'!%)""'&8!!

!

!"#"$"$" 0,123/6/
!
E2/'&0(.2:!+%&!<,5&'!,-!+%&!(+)34!64!.2/*)3.2:!/,2+',*!30+0!-',F!+%&!"G?#!HHI!

'&J&0*&3!5&0K!0((,/.0+.,2(!5.+%!,2&!*,5!-'&L)&2/4!F0'K&'M!'(7"7G?#7!;<N>8>"M!

OPN"8?#M!G?Q!IE!"8""1R8R9@8!S,5&J&'M!2,!0((,/.0+.,2(!5&'&!,6(&'J&3!5.+%!+%&!

,+%&'!BCD(!.2!+%.(!(+)348!!

!

!"#"$"#" 0,-&,787(2/5+&.3'('/
!
C,!033.+.,20*!(.:2.-./02+!0((,/.0+.,2(!5&'&!0<<0'&2+!0-+&'!(+'0+.-4.2:!-,'!+%&!

<'&(&2/&!,-!<&'.<%&'0*!T,.2+!3.(&0(&M!.2-*0FF0+,'4!6,5&*!3.(&0(&M!)J&.+.(!,'!-,'!

SUA1HRV!(+0+)(8!A-+&'!(+'0+.-4.2:!,2!+%&!F&02!,-!0:&!,-!,2(&+!;R?!4&0'(@M!0!

6,'3&'*.2&!(+0+.(+./0**4!(.:2.-./02+!0((,/.0+.,2!50(!,6(&'J&3!5.+%!'(7"7G?V>!023!

0:&!,-!,2(&+!,*3&'!+%02!,'!&L)0*!+,!R?!;<N>8>>>9M!OPN"87M!G?Q!IE!"8"1"89M!

2)F6&'!,-!/0(&(!5.+%!0:&!,-!,2(&+!,*3&'!+%02!,'!&L)0*!+,!R?NW#R@8!A-+&'!

/,23.+.,2.2:!,2!'(7"7G?V>!.2!+%&!*,:.(+./!'&:'&((.,2!020*4(.(M!2,!'&(.3)0*!

0((,/.0+.,2!50(!,6(&'J&3!5.+%!0:&!,-!,2(&+!;! R?@!023!+%&!,+%&'!BCD(!.2!+%&!

'&:.,28!
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"#$!

!"#$%&'()(&!%&'!()!*+,'-*./01.2!,0345!6780345!9:;!+/4!0&'!'<0'/4'4!,0345!6780345!=:;!1',320,!>.1!8?@,!A/!0&'!!"#$%#&'(1'BA./C!!8?@,!

,&.DA/B!+,,.*A+0A./!6EFGCGH;!+1'!,&.D/!A/!I.24C!!6JKL!.44,!1+0A.M!NOL!*./>A4'/*'!A/0'1P+2M!Q9RL!SA/.1!+22'2'!>1'T3'/*5M!==NL!=1A0A,&!IA10&!

*.&.10!6&00ELUUDDDCIH#*B'/'C,B32C+*C3VU;W!@.,A0A./L!X'/.S'!I3A24!YZCY;

*!+,-&

.*/012&34&
+5&63*7&8&69:!;9<&*!+,-&
6N+,',["""\M!*./01.2,["G"];!

.*/012&=4&&
7>!7:,7,&+5&63*7&8&69:!;9<&*!+,-&
6O/*234A/B!"]H#!==N!*./01.2,["^GGM!0.0+2!

*./01.2,[!$^"];!

*:?& @7:7& ?9*A!A9:& ?& 9;&&.BCD&6A4&
E3F&

69:!;9<*&
E3F&
63*7*&

&
&

3<<7<7& ?& 9;&&.BCD&6A4&

&
E3F&&

69:!;9<*&

1,"$^$\\ZH! !"#$%#&'( N&1"$L\^Y]^ZG! GC"\! "C"$!6GC]\-"CY";! GC"]! GC$"! X!

:GH%$&*:?& !"#$%#&'( 6IJKLM)'NBBOB& O(OC& O(KC&.O(OLPK(LQ4& O(OON& O(OOOC& !&

1,"#GG\]$! !"#$%#&'( N&1"$L\^^$Y^\! GCH! GC]H!6GC#^-"C"G;! GC^Y! GC^"! %! !
JR'K'BCS'& !"#$%#&'& 6IJKLM)''L)'N& O(O)& K(CC&.O(BBPL('N4& O(OK)& O(OL& !& O(OK& K(CS&.K(KKPL(L)4& O(OKC&
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,=3C-(!A.-+'C(!4*E*+*:'A+9!C(!P?!4c.';'.)*+),-(!NLL$9M!R+!C3!*D3-!A-33CED'!+&*+!3=:&!

J'('+C:!*33-:C*+C-(3!:-=D)!*33C3+!C(!C)'(+C,>C(J!C()CBC)=*D!A*+C'(+e3!+&'.*A'=+C:!

.'3A-(3'M!U-.!'T*;AD'I!*(!*33-:C*+C-(!E'+/''(!C()CBC)=*D!A*+C'(+!.'3A-(3'3!+-!

*(+CHF1U!+&'.*A>!4C(,DCTC;*E9!C(!G.-&(e3!)C3'*3'!4G[9!*()!+&'!!"#$%#&'!012!

.38S8577!&*3!E''(!)'3:.CE')!C(!+&'!d*A*('3'!4`*+3=^=.*)*+),-(!NLL#9M!R,!

.'ADC:*+')!C(!+&C3!*()!-+&'.!A-A=D*+C-(3I!+&C3!-E3'.B*+C-(!;*>!'C+&'.!&'DA!
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!
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C)'(+C,>!A*+C'(+3!+&*+!/CDD!;-3+!E'(',C+!,.-;!+&'!+&'.*A>I!-.!)'+'.;C('!+&-3'!/&-!

;CJ&+!.'Y=C.'!C(:.'*3')!)-3'3!+-!*:&C'B'!+&'!)'3C.')!+&'.*A'=+C:!',,':+M!!

)

!"!"3"!" <'=*>&+=%.0)'*+,-,.
.

F&'!A-3C+CB'!*33-:C*+C-(3!/C+&!*(!#H012!&*AD-+>A'!3&-=D)!E'!:-(3C)'.')!C(!+&'!

:-(+'T+!-,!C+3!D-/!,.'Y='(:C'3M!F&C3!&*AD-+>A'!&*3!*!B'.>!D-/!,.'Y='(:>!4"M#Q!C(!

:*3'3!*()!LM5Q!C(!:-(+.-D39X!:-(3'Y='(+D>!+&'!-E3'.B')!*33-:C*+C-(!;*>!.',D':+!

+&'!A.'3'(:'!-,!D-/!,.'Y='(:>!B*.C*(+439I!/&C:&!C3!+*JJ')!E>!+&C3!&*AD-+>A'!*()!

/*3!(-+!)'+':+')!C(!+&'!.'H3'Y='(:C(J!-,!+&'!J'('M!?D+'.(*+CB'D>I!C+!C3!A-33CED'!

+&*+!*(!C(+'.*:+C-(!E'+/''(!+&'!0123!C(!+&'!&*AD-+>A'I!/&C:&!:*((-+!E'!-E3'.B')!

C(!3C(JD'HD-:=3!+'3+3I!C3!:*=3C(J!'C+&'.!C(:.'*3')!-.!)':.'*3')!)C3'*3'!.C3^!D'*)C(J!

+-!*!3+*+C3+C:*DD>!3CJ(C,C:*(+!*33-:C*+C-(!4OPK"LM#I!:-..':+')!AKLMLL"9M!V',-.'!

+&'3'!.'3=D+3!:*(!E'!:-(3C)'.')!.-E=3+I!*(!C()'A'()'(+!.'ADC:*+C-(!C3!.'Y=C.')!C(!

-.)'.!+-!'(3=.'!+&*+!+&'!-E3'.B*+C-(3!*.'!(-+!;'.'D>!*.+',*:+3!-,!:-..'D*+C-(!

/C+&C(!+&'!J'('!.'JC-(M!nA-(!.'ADC:*+C-(I!C+!;*>!E'!3=C+*ED'!+-!.'H3'Y='(:'!+&'!

3A':C,C:!&*AD-+>A'!C(!?0!:*3'3!+-!3:*(!+&'!.'JC-(!,-.!*(>!(-B'D!0123!+&*+!;CJ&+!E'!

*33-:C*+')!/C+&!?0M!?D+'.(*+CB'D>I!C+!;*>!E'!A-33CED'!+-!C;A=+'!=(+>A')!0123!C(!

+&'!.'JC-(!+-!D--^!,-.!*33-:C*+C-(3!/C+&!+&'3'!*))C+C-(*D!B*.C*(+3!+&*+!;CJ&+!E'!

+*JJ')!E>!+&C3!&*AD-+>A'M!!

!

!

!

!

!
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!
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!"!"H" N2>M*%O,.P-&Q.R%(,%S;%)@-):.>I.!"#$%#&'.

!"!"H"3" 0.72-%I.B;OO'2+.>I.&Q%.B%S;%)@-):.N2>@%,,.
.

[1?!3'Y='(:C(J!C(B-DB'3!3CT!;*C(!3+'A3j!

5M R(C+C*D!*;ADC,C:*+C-(!-,!+&'!.'JC-(!+-!E'!3'Y='(:')!E>!A-D>;'.*3'!:&*C(!

.'*:+C-(!42GP9M!

7M ['+':+C-(!*()!A=.C,C:*+C-(!-,!+&'!*;ADC,C:*+C-(!A.-)=:+3M!!

SM 0'Y='(:C(J!-,!A=.C,C')!2GP!A.-)=:+3!/C+&!,D=-.'3:'(+D>HD*E'DD')!)C)'-T>!

(=:D'-+C)'3!4))1F239!=3C(J!+&'!:&*C(!+'.;C(*+C-(!;'+&-)M!

8M 2=.C,C:*+C-(!-,!)C)'-T>HD*E'DD')!A.-)=:+3M!

#M 0'A*.*+C-(!-,!*()!)'+':+C-(!-,!)C)'-T>HD*E'DD')!!A.-)=:+3M!

6M ['+':+C-(!-,![1?!B*.C*(+3M!

g*:&!-,!+&'3'!3+'A3!C3!A.-('!+-!'..-.3!+&*+!;*>!:*=3'!A.-ED';3!/C+&!+&'!.'H

3'Y='(:C(J!A.-:'33M!F/-!-,!+&'3'!A.-ED';3!*.-3'!C(!+&C3!3+=)>M!!!

!

!"!"H"H" R%(,%S;%)@-):.N2>M*%O,.C;%.&>.&Q%.T)-&-'*.

0O=*-I-@'&->).B&%=..

!"#$%#&'!&*3!"L!'T-(3X!'T-(3!6!*()!"L!*.'!+&'!+/-!D*.J'3+!4UCJ=.'!5M"9M!gCJ&+!-,!

+&'!'T-(3I!'T-(HC(+.-(!E-=()*.C'3!*()!=A3+.'*;!3'Y='(:'3!/'.'!,=DD>!.'H

3'Y='(:')!4F*ED'!5M"9M!0C;CD*.D>I!A.C;'.3!+-!*;ADC,>!'T-(3!6!*()!"L!/'.'!

)'3CJ(')!*()!+'3+')!=()'.!)C,,'.'(+!2GP!:-()C+C-(3!+-!-E+*C(!3A':C,C:!2GP!

A.-)=:+3M!_*.C-=3!3+.*+'JC'3!+-!.';-B'!D-(J!(-(H3A':C,C:!2GP!A.-)=:+3!/'.'!*D3-!

=()'.+*^'(M!F&'3'!C(:D=)')j!

1- R(:.'*3C(J!*(('*DC(J!+';A'.*+=.'!

2- [':.'*3C(J!*(('*DC(J!+C;'!
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!
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3- [':.'*3C(J!'T+'(3C-(!+C;'!

4- [':.'*3C(J!'T+'(3C-(!+';A'.*+=.'!+-!SNHS#-G!

5- R(:.'*3C(J!A-+*33C=;!:&D-.C)'!:-(:'(+.*+C-(!4kcGDl9!+-!"MNTHNTI!/&CD'!

^''AC(J!k`JoNl!*+!"M7HNML!;`!

6- R(:.'*3C(J!k`JoNl!=A!+-!$H5M7!;`I!/&CD'!^''AC(J!)'-T>!(=:D'-+C)'!4)1F29!

:-(:'(+.*+C-(!:-(3+*(+!

7- n3C(J!D'33!A.C;'.!

8- n3C(J!D'33![1?!+';AD*+'!!

9- n3C(J!D'33!F*Y!A-D>;'.*3'!

10- G&':^C(J!,-.!.'A'*+!3'Y='(:'3!C(!+&'!A.C;'.3!

11- n3C(J!*))C+CB'3!3=:&!*3![`0O!4"LQ9!*()!JD>:'.-D!47H"LQ9!

!

gT-(3!6!*()!"L!/'.'!*D3-!)CBC)')!C(+-!N!-.!$!3':+C-(3!C(!-.)'.!+-!,*:CDC+*+'!2GP!

.'*:+C-(3M!F/-!3':+C-(3!-,!'T-(!"L!/'.'!3'Y='(:')!=A-(!)CBC3C-(I!/&'.'*3!C+!

/*3!(-+!A-33CED'!+-!3'Y='(:'!'T-(!6!*()!3':+C-(!"!-,!'T-(!"L!4F*ED'!5M"9M!

U=.+&'.;-.'I!A=EDC3&')!A.C;'.3!/'.'!+'3+')!,-.!'T-(3!6!*()!"L!4`:['.;-++)*+)

,-(!"666X!V*aa-(C)*+),-(!NLLLX!?^3'(+Cb'BC:&)*+),-(!NLL"9M!1-('!-,!+&'3'!/-.^')!

3=::'33,=DD>M!!

!

F&'3'!)-/(3+.'*;!3':+C-(3!4'T-(!6!*()!'T-(!"L!3':+C-(!"9!;*>!:-(+*C(!(-B'D!

;=+*+C-(3!+&*+!:*(!A.-BC)'!C(3CJ&+3!C(+-!+&'!)C3'*3'!*'+C-D-J>M!]-/'B'.I!+&'3'!

;=+*+C-(3!;CJ&+!E'!C(!m[!/C+&!+&'!0123!+'3+')!C(!+&'!:*3'H:-(+.-D!3+=)>M!F&=3I!C+!

;*>!3+CDD!E'!A-33CED'!+-!)'+':+!+&'C.!',,':+3!C()C.':+D>!BC*!DC(^*J'!)C3'Y=CDCE.C=;!

4UCJ=.'!5MN!,-.!+&'!m[!AD-+9M!!
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!"!"H"#" R%(,%S;%)@-):.N2>M*%O,.C;%.&>.N;2-I-@'&->).>I.&Q%.

B%S;%)@-):.R%'@&->).

2-D>A&.')!3-,+/*.'!/*3!=3')!,-.!012!)'+':+C-(M!R+!*DCJ(3!*()!:-;A*.'3!+&'!

3'Y='(:'3!,-.!'*:&!C()CBC)=*DI!*()!.'A-.+3!D-:*+C-(3!-,!A-33CED'!A-D>;-.A&C3;3M!

F&=3I!C+!C3!C;A-.+*(+!+-!&*B'!&CJ&!Y=*DC+>!3'Y='(:'3!,-.!*::=.*+'!3'Y='(:'!

*DCJ(;'(+M!P'JC-(3!-,!D-/!Y=*DC+>!3'Y='(:'3!:*(!*.C3'!*3!*!.'3=D+!-,!,*CD=.'!-,!+&'!

3':-()!A=.C,C:*+C-(!3+'A!43+'A!59!+-!.';-B'!*DD!=(=3')!))1F2I!/&C:&!:*(!-E3:=.'!

+&'!,C.3+!"LL!-.!3-!E*3'3!-,!+&'!3'Y='(:'!*3!+&'>!'TC+!+&'!'D':+.-A&-.'3C3!:*ACDD*.>!

*3!<)>'!ED-E3@M!F&'.'!;*>!*D3-!E'!D-33!-,!3'Y='(:'!A.-)=:+3!C(!+&'!3':-()!

A=.C,C:*+C-(!3+'A!.')=:C(J!+&'!3CJ(*D!+-!(-C3'!.*+C-!;*^C(J!+.='!B*.C*(+3!&*.)'.!

+-!)'+':+M!G-(3'Y='(+D>I!C+!/*3!(':'33*.>!+-!BC3=*DD>!C(3A':+!+&'!

'D':+.-A&'.-J.*;3!*()!'DC;C(*+'!+&'!D-/!3:-.C(J!4Z6L9!CM'M!D-/!A.-E*ECDC+>!0123!

,.-;!,=.+&'.!*(*D>3C3!4F*ED'!5M79M!

!

!"!"#" TO=*-@'&->),.I>2.&Q%.U'2-')&,.>I.!"#$%#&'.E.&Q%-2.

0,,>@-'&->),.P-&Q.0B.

F1UP"I!+&'!A.C;*.>!A77!F1U!.':'A+-.I!C3!3'Y='3+'.')!C(!+&'!\-DJC!*AA*.*+=3!C(!

.'3+C(J!:'DD3!*()!C(+'.*:+3!/C+&!F1UPH*33-:C*+')H)'*+&H)-;*C(!A.-+'C(!4FP?[[9!

4d-('3)*+),-(!"666X!?JJ*./*D!NLL$9M!!nA-(!3+C;=D*+C-(I!F1UP"!EC()3!+-!

:>+-AD*3;C:!FP?[[I!/&C:&!C(C+C*+'3!*!3CJ(*DDC(J!:*3:*)'!D'*)C(J!+-!1UH!V!

*:+CB*+C-(I!+.*(3D-:*+C-(!+-!+&'!(=:D'=3!*()!C(C+C*+C-(!-,!J'('!+.*(3:.CA+C-(!4p*(J)

*+),-(!NLL"X!VD-(3^*)*+),-(!NLL79M!0-;'!-,!+&'!J'('3!=()'.!1UH!V!.'J=D*+C-(!

'(&*(:'!:'DD!3=.BCB*D!*()!A.-HC(,D*;;*+-.>!3CJ(*D3!3=:&!*3!C(+'.,'.-(H"!*()!

C(+'.D'=^C(!S!40C:*)*+),-(!"668X!0-()*+),-(!NLL#9M!F1UP"!:*(!*D3-!C(C+C*+'!:'DD!)'*+&!

E>!EC()C(J!-,!U*3H*33-:C*+')![[!4U?[[9!+-!FP?[[M!F&'!U?[[HFP?[[!:-;AD'T!
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.':.=C+3!A.-H:*3A*3'!#I!/&C:&!C3!*:+CB*+')!BC*!*=+-:*+*D>+C:!*:+CBC+>!D'*)C(J!+-!

*:+CB*+C-(!-,!A.-H:*3A*3'!$!+&*+!:*=3'3!*A-A+-3C3!4`C:&'*=)*+),-(!NLL"9M!!

)

F&'!!"#$%#&'!J'('!C3!^(-/(!+-!E'!&CJ&D>!A-D>;-.A&C:I!3A':C,C:*DD>!C(!+&'!

:>3+'C('H.C:&!'T+.*H:'DD=D*.!)-;*C(3M!F&'!:>3+'C('H.C:&!'T+.*:'DD=D*.!)-;*C(3I!+&'!

+.*(3;';E.*('!)-;*C(!*()!+&'!:>+-AD*3;C:!)-;*C(3!*.'!'(:-)')!E>!'T-(3!"!W!

8I!N$!.'3C)='3!-,!'T-(!8!*()!+&'!.';*C(C(J!.'3C)='3!-,!'T-(3!8!W!"LI!.'3A':+CB'D>!

40:&*DD)*+),-(!"66L9M!!"#$%#&'!&*3!"S!3ADC:'!B*.C*(+3!/C+&!6!A.-+'C(!:-)C(J!

+.*(3:.CA+3I!*()!+&.''!-,!+&'3'!A.-+'C(!:-)C(J!+.*(3:.CA+3!=()'.J-!(-(3'(3'H

;')C*+')!)':*>!4g(3';ED'j!g10\LLLLLLS8"#N9M!F&'!(-B'D!012!4R_0SH$NGh?I!-.!

1`qLL"LS7M$j:MSNSH$NGh?9!C(!C(+.-(!S!4$N!E*3'!A*C.3!7e!-,!'T-(!8I!"LL!E*3'!

A*C.3!$e!-,!.3"#LLS6$9!)'3:.CE')!&'.'!;*>!AD*>!*!.-D'!C(!J'('!3ADC:C(J!*()r-.!

C(,D='(:'!J'('!'TA.'33C-(M!?3!C+!C3!D-:*+')!C(!C(+.-(!SI!C+!;CJ&+!+&'-.'+C:*DD>!*,,':+!

*DD!+&.''!)-;*C(3!-,!+&'!A.-+'C(M!F&'!'T+.*:'DD=D*.!)-;*C(!C3!:.=:C*D!,-.!

C(+'.*:+C-(3!/C+&!+&'!DCJ*()!:>+-^C('!F1UX!+&'!:>+-AD*3;C:!)-;*C(!C3!C;A-.+*(+!

,-.!3CJ(*D!+.*(3)=:+C-(!E>!C(+'.*:+C(J!/C+&!+&'!)'*+&!)-;*C(H:-(+*C(C(J!

A.-+'C(3I!3=:&!*3!FP?[[X!*()!+&'!+.*(3;';E.*('!)-;*C(!C3!*D3-!(':'33*.>!,-.!

3CJ(*D!+.*(3)=:+C-(!*3!/'DD!*3!A.-+'C(!3+*ECDC+>M!!

!

gT*;AD'3!-,!3ADC:'!3C+'!B*.C*+C-(3!C(!!"#$%#&'!&*B'!E''(!C)'(+C,C')!A.'BC-=3D>M!

?!;=+*+C-(!4:M!"6$H"5\h?9!:.'*+C(J!*!3ADC:'!*::'A+-.!3C+'!4?\9!=A3+.'*;!-,!'T-(!

$I!D'*)C(J!+-!*!+.*(3:.CA+!/C+&!5!*))C+C-(*D!'T+.*:'DD=D*.!*;C(-!*:C)3I!&*3!E''(!

A.'BC-=3D>!)'+':+')!C(!*!,*;CD>!-,!0:-++C3&!)'3:'(+!*()!*!,*;CD>!-,!?.*E!)'3:'(+!

/C+&!FP?20!4?^3'(+Cb'BC:&)*+),-(!NLL"9M!R(+'.'3+C(JD>I!+&'!(-B'D!012!4R_0SH

$NGh?9!)'+':+')!C(!+&C3!3+=)>!*D3-!D'*)3!+-!,-.;*+C-(!-,!*(!<?\@!3C+'I!E=+!+&C3!
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-E3'.B*+C-(!.'Y=C.'3!,=.+&'.!3+*+C3+C:*D!*(*D>3'3!C(!D*.J'.!3+=)>!A-A=D*+C-(3!*()!

,=(:+C-(*D!'TA'.C;'(+3!E',-.'!).*/C(J!*(>!:-(:D=3C-(3M!U=.+&'.;-.'I!*(-+&'.!

!"#$%#&'!3ADC:'!3C+'!B*.C*+C-(!4C(+.-(!5X!:M!58No"\h?9!/*3!)C3:-B'.')!C(!*!

;-+&'.!*()!3-(!3=,,'.C(J!,.-;!FP?20!4G&=.:&;*()*+),-(!NLL#9M!!F&C3!B*.C*+C-(!

D'*)3!+-!C(3'.+C-(!-,!57!(=:D'-+C)'3!-,!C(+.-(C:![1?!C(+-!;P1?!:*=3C(J!+&'!

*))C+C-(!-,!"7!*;C(-!*:C)3!*()!)'D'+C-(!-,!*!:>3+'C('!.'3C)='!,.-;!+&'!F1UP"!

A.-+'C(M!F&C3!3+.=:+=.*D!:&*(J'!:*=3'3!)':.'*3')!D'B'D3!-,!3-D=ED'!*()!:'DD!

3=.,*:'!F1UP"!/C+&!C(:.'*3')!D'B'D3!-,!A.-H!*()!*(+CHC(,D*;;*+-.>!:>+-^C('3I!

*()!C(:.'*3')!1UH!V!*:+CB*+C-(M!

!

U=.+&'.;-.'I!+&C3!(-B'D!012!/*3!*D3-!)'+':+')!E>!+&'!"LLL!\'(-;'3!2.-b':+!

'T-;'!3'Y='(:C(J!42&*3'!RI!NL""L7N"!)*+*!,.''a'9!*()!*))')!+-!+&'!)E012!

)*+*E*3'!4.3NLL5"7NSLI!'(+.>!)*+'j!"LrLNrNL"N9M!!F&'!"LLL!\'(-;'3!2.-b':+!

)*+*!*D3-!3=AA-.+!+&'!J'(-+>AC(J!.'3=D+3!-E3'.B')!C(!+&C3!3+=)>I!/C+&!*!`?U!4?9!

-,!LMLL"!C(!NN7S!3*;AD')!:&.-;-3-;'3M!R(+'.'3+C(JD>I!+&'!;C(-.!*DD'D'!/*3!-(D>!

)'+':+')!C(!+&'!F=3:*(!A-A=D*+C-(!C(!+&'!"LLL!\'(-;'3!2.-b':+M!`-.'-B'.I!+/-!

-+&'.!B'.>!.*.'!0123!4.3"66SL"LN7I!`?U!4?9KLMLL"X!.35"56S5$I!`?U!

4?9KLMLLN9!/'.'!C)'(+C,C')!$!E*3'!A*C.3!=A3+.'*;!*()!)-/(3+.'*;!-,!+&'!(-B'D!

012!4.3NLL5"7NSL9!C(!+&'!0-=+&'.(!]*(!G&C('3'!*()!?,.C:*(!4?,.C:*(H

?;'.C:*(rp-.=E*9!A-A=D*+C-(3I!.'3A':+CB'D>M!F&'!012!.35"56S5$!-E3'.B')!C(!

?,.C:*(!A-A=D*+C-(3!C3!^(-/(!+-!E'!A.'3'(+!C(!+/-!!"#$%#&')3ADC:'!B*.C*(+3!+&*+!

=()'.J-!(-(3'(3'H;')C*+')!)':*>!4g(3';ED'j!g10FLLLLL7$5##7!*()!

g10FLLLLL75$6679M!]-/'B'.I!+&'.'!C3!(-!,=.+&'.!A=EDC3&')!C(,-.;*+C-(!-(!+&'!

;-.'!.':'(+D>!)C3:-B'.')!0123!4.3NLL5"7NSL!*()!.3"66SL"LN79M!!

!
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?!/'*^!*33-:C*+C-(!E'+/''(!!"#$%#&'!*()!?0!/*3!*D3-!C)'(+C,C')!C(!A*.*DD'D!C(!

+&'!F?0G!\%?0!4P'B'CDD')*+),-(!NL"L9M!F&'!;-3+!3+.-(JD>!*33-:C*+')!012!/*3!

.3"#LLS6$!42)K!SM6!s!"LH7I!OPKLM#7I!67Q!GR!LM86HLM6"9I!/&C:&!C3!C(!m[!4.NhLM#I!

UCJ=.'!5M"!f!5MN9!/C+&!.35"5678SI!*!012!+&*+!/*3!(-+!*33-:C*+')!/C+&!?0!C(!+&C3!

3+=)>I!A-33CED>!.'Y=C.C(J!*!D*.J'.!3+=)>!A-A=D*+C-(M!F&'!A-A=D*+C-(!*++.CE=+*ED'!

.C3^!42?P9!,-.!+&'!;-3+!3+.-(JD>!*33-:C*+')!!"#$%#&')0123!C(!+&'!;'+*H*(*D>3C3I!

.35"56788!42?P!SQ9I!C3!3=E3+*(+C*DD>!D-/'.!+&*(!+&-3'!,-.!3$'2&!4.3NN#86#8!

OPtLM8I!2?PtNSQ9!-.!4/56$!4.3""NL6L$N!OPt"M$I!2?Pt6Q9M!F&C3!C3!

=(3=.A.C3C(J!JCB'(!+&'!D-/'.!OP!4LM6"9I!E=+!C+!C3!3C;CD*.!+-!+&'!HSM7Q!+&*+!/*3!

'3+C;*+')!,-.!.3"#LLS6$!,.-;!+&'!A=EDC3&')!F?0G!)*+*!4V=.+-()*+),-(!NLL8X!

P'B'CDD')*+),-(!NL"L9M!!]-/'B'.I!*D+&-=J&!+&'!2?P!B*D='3!*.'!D-/I!+&C3!)-'3!(-+!

)C;C(C3&!+&'!A-+'(+C*D!EC-D-JC:*D!3CJ(C,C:*(:'!-,!+&C3!*33-:C*+C-(M!\CB'(!+&'!

3+.C^C(J!+&'.*A'=+C:!',,':+!-,!*(+CHF1U!+&'.*A>I!+&'.'!C3!*D.'*)>!3+.-(J!,=(:+C-(*D!

'BC)'(:'!+&*+!3CJ(*DDC(J!+&.-=J&!+&C3!A*+&/*>!C3!DC^'D>!+-!E'!-,!;*b-.!C;A-.+*(:'!

C(!?0!4[*BC3)*+),-(!NLL#9M!

!

!"!"#"3" !"#$%#&'.U'2-')&,.E.T)I*'OO'&>2+.?-,%',%,.

R+!C3!-,!:-(3C)'.*ED'!C(+'.'3+!+&*+!;=+*+C-(3!C(!!"#$%#&')*.'!C;ADC:*+')!+&'!

*=+-HC(,D*;;*+-.>!)C3'*3'!FP?20M!0+=)>!-,!FP?20!;=+*+C-(3!&*3!A.-BC)')!

=3',=D!C(,-.;*+C-(!*E-=+!+&'!.'D*+C-(3&CA!E'+/''(!+&'!A.-+'C(!3+.=:+=.'!*()!

,=(:+C-(M!`-3+!;=+*+C-(3!4h6LQI!t"89!*.'!D-:*+')!C(!+&'!,C.3+!+/-!:>3+'C('H.C:&!

3=E)-;*C(3!4'T-(3!NH59M!U-.!'T*;AD'I!6!-,!+&'!;=+*+C-(3!*33-:C*+')!/C+&!FP?20!

)C3.=A+!+&'!:-(3'.B')!'T+.*:'DD=D*.!)C3=D,C)'!E-()3!D'*)C(J!+-!.')=:')!

*:+CB*+C-(HC()=:')!.':'A+-.!3&'))C(J!*()!C(:.'*3')!3=.,*:'!'TA.'33C-(!

4`:['.;-++)*+),-(!"666X!\*D-()*+),-(!NLLLX!?^3'(+Cb'BC:&)*+),-(!NLL"9M!gB'(!
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+&-=J&!+&'!012!.35"567#5!4*D3-!*33-:C*+')!/C+&!?0!C(!0+=)>!V9!C3!*D3-!D-:*+')!C(!

'T-(!5!4?.J6N\D(9I!C+!C3!(-+!:*=3C(J!D-/'.!.':'A+-.!3&'))C(J!C(!;-(-:>+'3!,.-;!

FP?20!A*+C'(+3!C;AD>C(J!+&*+!+&'.'!*.'!)C,,'.'(+!)C3'*3'!;':&*(C3;3!40*BC:)*+),-(!

NL"N9M!F&'!A.'3'(:'!-,!3=:&!)C,,'.'(+!)C3'*3'!;':&*(C3;!;*>!'TAD*C(!/&>!3-;'!

FP?20!A*+C'(+3!)-!(-+!.'3A-()!/'DD!+-!*(+CHF1U!+&'.*A>I!*()!3=:&!,C()C(J3!;*>!

*D3-!E'!+.*(3D*+')!C(+-!+.'*+;'(+!-,!?0M!!

!

!"#$%#&'!*33-:C*+C-(3!C(!-+&'.!C(,D*;;*+-.>!)C3'*3'3I!3=:&!*3!RV[I!&*B'!*D3-!

E''(!A.'BC-=3D>!C)'(+C,C')!4%*3:&^')*+),-(!NLL7X!m*AA*D*C('()*+),-(!NLL#X!['!

d*J'.)*+),-(!NLL69M!R(!*!UC((C3&!3+=)>I!*!/'*^!*33-:C*+C-(!E'+/''(!,*;CDC*D!

=D:'.*+CB'!:-DC+C3!4nG9I!*()!!"#$%#&'!3>(-(>;-=3!:-)C(J!B*.C*(+!.38S8577!*()!

(-(H:-)C(J!B*.C*(+!.3"#LLS6$!/*3!-E3'.B')!4AKLMLL8X!AKLML5NI!.'3A':+CB'D>9!

4m*AA*D*C('()*+),-(!NLL#9M!!"#$%#&'!B*.C*(+3!*D3-!3&-/')!*!+.'()!+-/*.)3!

*33-:C*+C-(!/C+&!,*;CDC*D!:D=3+'.C(J!-,!nG!*()!.38S8577!/*3!*D3-!*33-:C*+')!/C+&!

G[!C(!*!G*=:*3C*(!3+=)>!4AKLMLL"69!4%*3:&^')*+),-(!NLL79M!U=.+&'.;-.'I!F1UP"I!

E=+!(-+!F1UPNI!/*3!.'Y=C.')!,-.!)'B'D-A;'(+!-,!CD'C+C3!*()!*.+&.C+C3!C(!*!;-=3'!

;-)'D!C(!/&C:&!F1U#!/*3!:-(3+C+=+CB'D>!-B'.H'TA.'33')!4c-(+->C*((C3)*+),-(!

"666X!?.;*^*)*+),-(!NLL#9M!!

!

R(!`0I!+/-!C()'A'()'(+!*33-:C*+C-(3!/'.'!-E3'.B')I!-('!/C+&!+&'!:-;;-(!012!

.3"#LLS6$!*()!+&'!3':-()!/C+&!+&'!D-/!,.'Y='(:>!(-(H3>(-(>;-=3!:-)C(J!012!

.35"567#5!4*D3-!*33-:C*+')!/C+&!?0!C(!0+=)>!V9!C(!*!D*.J'!J'(-;'H/C)'!;'+*H

*(*D>3C3!3+=)>!4['!d*J'.)*+),-(!NLL69M!]-/'B'.I!C(!*!;-.'!.':'(+!3+=)>!-,!`0I!

.3"#LLS6$!/*3!,-=()!+-!E'!+&'!A.C;*.>!,=(:+C-(*D!B*.C*(+!C(!!"#$%#&'!

,-DD-/C(J!3+*+C3+C:*D!*(*D>3'3!*()!,=(:+C-(*D!'TA'.C;'(+3!4\.'J-.>)*+),-(!NL"N9M!
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F&C3!C(+.-(C:!012!4.3"#LLS6$I!*DD'D'!\I!OPK"M"N9!D'*)3!+-!*!+.=(:*+')!F1UP"!

A.-+'C(!/C+&-=+!'T-(!S!4S$HF1UP"9M!F&C3!;=+*(+!A.-+'C(!*:+3!DC^'!3-D=ED'!

F1UP"I!*(+*J-(C3C(J!F1U!3CJ(*DDC(JM!R+!/*3!:-(:D=)')!+&*+!+&C3!,C()C(J!A.-BC)'3!*!

AD*=3CED'!'TAD*(*+C-(!/&>!*(+CHF1U!+&'.*A>!C3!(-+!',,':+CB'!C(!`0!A*+C'(+3!/C+&!

+&C3!;=+*(+!A.-+'C(M!F&'3'!-E3'.B*+C-(3!C(!`0!;*>!;'*(!+&*+!.3"#LLS6$!\!*DD'D'!

;*>!AD*>!*!A.-+':+CB'!.-D'!C(!?0I!*3!-E3'.B')!C(!+&'!F?0G!\%?0!4\!*DD'D'I!

OPKLM#79!4P'B'CDD')*+),-(!NL"L9M!]-/'B'.I!C+!C3!(':'33*.>!+-!:*..>!-=+!,=(:+C-(*D!

3+=)C'3!E',-.'!).*/C(J!3=:&!*!:-(:D=3C-(M!0+CDDI!+&'!A.C;*.>!!"#$%#&'!012!

*33-:C*+')!/C+&!?0!;*>!(-+!E'!.3"#LLS6$!-(D>I!'B'(!C+!C3!+&'!;-3+!3+.-(JD>!

*33-:C*+')!B*.C*(+!C(!+&'!F?0G!\%?0M!F&'!D-/!,.'Y='(:>!(-(H3>(-(>;-=3!

:-)C(J!B*.C*(+!.35"567#5I!/&C:&!C3!C(!D-/!m[!/C+&!.3"#LLS6$!4.NKLML$6I!

]*A`*A!.'D'*3'!NN9!;*>!AD*>!*!.-D'!C(!?0!*3!/'DDM!F&'!-+&'.!?0!*33-:C*+')!0123!

C(!+&C3!3+=)>I!.35"56788!*()!.35"5678#I!*.'!C(!3-;'!)'J.''!-,!m[!4.NKLM5#5!*()!
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;*>!.'3=D+!,.-;!+&C3!m[!3+.=:+=.'M!
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R(!3=;;*.>I!+&'.'!C3!'BC)'(:'!+&*+!)>3.'J=D*+C-(!-,!3CJ(*DDC(J!+&.-=J&!+&'!

F1UurF1UP"!*TC3!*3!*!.'3=D+!-,!;=+*+C-(3!C(!!"#$%#&'):*(!:*=3'!*=+-H

C(,D*;;*+-.>!)C3'*3'3I!3=:&!*3!FP?20I!*()!+&*+!B*.C*+C-(!C(!+&C3!J'('!C3!

*33-:C*+')!/C+&!?0!4P'B'CDD')*+),-(!NL"LX![*BC)3-()*+),-(!NL""9I!RV[!4%*3:&^')*+)

,-(!NLL7X!m*AA*D*C('()*+),-(!NLL#9!*()!`0!4['!d*J'.)*+),-(!NLL6X!\.'J-.>)*+),-(!

NL"N9M!?!.'JC-(!-(!:&.-;-3-;'!"S!:-(+*C(C(J!*!3':-()!;';E'.!-,!+&'!F1U!

3CJ(*DDC(J!A*+&/*>I!FP?[[I!C3!*33-:C*+')!/C+&!?0!42-C(+-()*+),-(!NL"L9I!

3=JJ'3+C(J!+&*+!+&C3!A*+&/*>!;*>!E'!C;A-.+*(+!C(!?0M!F-!)*+'!+&'!.'JC-(!-,!
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?JJ*./*DI!VM!VM!4NLL$9M!v0CJ(*DDC(J!A*+&/*>3!-,!+&'!F1U!3=A'.,*;CD>j!*!)-=ED'H

')J')!3/-.)Mv!1*+!P'B!R;;=(-D!#469j!857H87SM!
?^3'(+Cb'BC:&I!RMI!\*D-(I!dM1)*+),-(!4NLL"9M!vF&'!+=;-.H(':.-3C3H,*:+-.!.':'A+-.H

*33-:C*+')!A'.C-)C:!3>().-;'j!('/!;=+*+C-(3!C(!F1UP0U"?I!*(:'3+.*D!

-.CJC(3I!J'(-+>A'HA&'(-+>A'!3+=)C'3I!*()!'BC)'(:'!,-.!,=.+&'.!J'('+C:!

&'+'.-J'('C+>!-,!A'.C-)C:!,'B'.3Mv!?;!d!]=;!\'('+!V44N9j!$L"H$"5M!
?.;*^*I!`MI!?A-3+-D*^CI!`M1)*+),-(!4NLL#9M!v`'3'(:&>;*D!:'DD!+*.J'+C(J!E>!F1U!*3!*!

:-;;-(!A*+&-J'(C:!A.C(:CAD'!C(!:&.-(C:!C(,D*;;*+-.>!b-C(+!*()!C(+'3+C(*D!

)C3'*3'3Mv!d!gTA!`')!HJ54N9j!$$"H$$8M!
V*aa-(CI!UMI!\*++-I!mM1)*+),-(!4NLLL9M!vR)'(+C,C:*+C-(!-,!(-B'D!A-D>;-.A&C3;3!C(!+&'!

&=;*(!F1UP"!J'('j!)C3+.CE=+C-(!C(!*:=+'!D'=^';C*!A*+C'(+3!*()!&'*D+&>!

C()CBC)=*D3Mv!R;;=(-J'('+C:3!534N9j!"76H"S$M!
VD-(3^*I!`MI!0&*;E&*.^*.I!2M!VM1)*+),-(!4NLL79M!vF?c"!C3!.':.=C+')!+-!+&'!+=;-.!

(':.-3C3!,*:+-.H*DA&*!4F1UH*DA&*9!.':'A+-.!"!:-;AD'T!C(!*!.':'A+-.H

C(+'.*:+C(J!A.-+'C(!4PR29H)'A'()'(+!;*(('.!*()!:--A'.*+'3!/C+&!`gcc$!

D'*)C(J!+-!1UH^*AA*V!*:+CB*+C-(Mv!d!VC-D!G&';!H8J47N9j!5$L7SH5$LS$M!
V.*=(I!dMI!V-DD-/I!`M1)*+),-(!4"6679M!vn3'!-,!C;;=(-&C3+-D-JC:!*()!C(!3C+=!

&>E.C)Ca*+C-(!+':&(CY='3!C(!+&'!'T*;C(*+C-(!-,!3*:.-CDC*:!b-C(+!EC-A3>!

3A':C;'(3!,.-;!A*+C'(+3!/C+&!*(^>D-3C(J!3A-()>DC+C3Mv!?.+&.C+C3!P&'=;!

#8459j!566H7L7M!
V=.+-(I!2M!PMI!GD*>+-(I![M!\M1)*+),-(!4NLL89M!v?33-:C*+C-(!3:*(!-,!"5I7LL!

(-(3>(-(>;-=3!0123!C(!,-=.!)C3'*3'3!C)'(+C,C'3!*=+-C;;=(C+>!B*.C*(+3Mv!

1*+!\'('+!#44""9j!"$N6H"$$8M!
G&=.:&;*(I!0M!`MI!G&=.:&I!mM![M1)*+),-(!4NLL#9M!v?!(-B'D!F1UP0U"?!3ADC:'!;=+*+C-(!

*33-:C*+')!/C+&!C(:.'*3')!(=:D'*.!,*:+-.!^*AA*V!41UH^*AA*V9!

+.*(3:.CA+C-(!,*:+-.!*:+CB*+C-(!C(!A*+C'(+3!/C+&!+=;-=.!(':.-3C3!,*:+-.!

.':'A+-.!*33-:C*+')!A'.C-)C:!3>().-;'!4FP?209Mv!?((!P&'=;![C3!V64""9j!
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[*BC)3-(I!0M!RMI!mC=I!pM1)*+),-(!4NL""9M!v?33-:C*+C-(!-,!0F?F$!*()!F1UP0U"?!/C+&!
*(^>D-3C(J!3A-()>DC+C3!C(!]*(!G&C('3'Mv!?((!P&'=;![C3!6J4N9j!N#6HN6NM!

[*BC3I!dM!GMI!d.MI!B*(!)'.!]'Cb)'I![M!`M1)*+),-(!4NLL#9M!vg,,C:*:>!*()!3*,'+>!-,!=A!+-!"6N!
/''^3!-,!'+*('.:'A+!+&'.*A>!C(!A*+C'(+3!/C+&!*(^>D-3C(J!3A-()>DC+C3Mv!?((!

P&'=;![C3!V64$9j!$5SH$7NM!
['!d*J'.I!2M!mMI!dC*I!wM1)*+),-(!4NLL69M!v`'+*H*(*D>3C3!-,!J'(-;'!3:*(3!*()!

.'ADC:*+C-(!C)'(+C,>!G[SI!RPU#!*()!F1UP0U"?!*3!('/!;=D+CAD'!3:D'.-3C3!

3=3:'A+CECDC+>!D-:CMv!1*+!\'('+!!3489j!88SH8#NM!
\*D-(I!dMI!?^3'(+Cb'BC:&I!RM1)*+),-(!4NLLL9M!vF1UP0U"?!;=+*+C-(3!*()!

*=+-C(,D*;;*+-.>!3>().-;'3Mv!G=..!OAC(!R;;=(-D!3H459j!586H5#SM!
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-=+:-;'!-,!*(+CHF1U!+&'.*A>!C(!;=D+CAD'!3:D'.-3C3Mv!1*+=.'!!88485"N9j!
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d-('3I!0M!dMI!m')J'./--)I!gM!GM1)*+),-(!4"6669M!vF1U!.':.=C+3!FP?[[!+-!+&'!AD*3;*!
;';E.*('!E=+!(-+!+&'!+.*(3H\-DJC!('+/-.^I!+&'!A.C(:CA*D!3=E:'DD=D*.!

D-:*+C-(!-,!F1UHP"Mv!d!R;;=(-D!3VH4N9j!"L5NH"L5#M!
cC;I!0MI!`--(I!0M!`M1)*+),-(!4NLL#9M!vF1UP"!A.-;-+'.!H$N6\rF!A-D>;-.A&C3;!

.'3=D+3!C(!*DD'D'H3A':C,C:!.'A.'33C-(!-,!F1UP"!'TA.'33C-(Mv!VC-:&';!

VC-A&>3!P'3!G-;;=(!#V84N9j!$67H5L"M!
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c-(+->C*((C3I![MI!2*3A*.*^C3I!`M1)*+),-(!4"6669M!vR;A*C.')!-(r-,,!.'J=D*+C-(!-,!F1U!
EC-3>(+&'3C3!C(!;C:'!D*:^C(J!F1U!?nH.C:&!'D';'(+3j!C;ADC:*+C-(3!,-.!b-C(+!

*()!J=+H*33-:C*+')!C;;=(-A*+&-D-JC'3Mv!R;;=(C+>!3J4$9j!$#8H$6#M!
c.';'.I!dM!`MI!%'3+&-B'(3I!PM1)*+),-(!4NLL$9M!vF.'*+;'(+!-,!.&'=;*+-C)!*.+&.C+C3!

E>!3'D':+CB'!C(&CEC+C-(!-,!FH:'DD!*:+CB*+C-(!/C+&!,=3C-(!A.-+'C(!GFm?5RJMv!1!

g(JD!d!`')!#!44NL9j!"6L8H"6"7M!
c=;A,'DI!FMI!]-,,;*((I!mM!?M1)*+),-(!4NLL#9M!v`=D+CAD'!3:D'.-3C3!*()!+&'!F1UP0U"?!
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"#"NH"#NLM!

m*(J'I!nMI!F'C:&;*((I!dM1)*+),-(!4NLLL9M!vG-..'D*+C-(!E'+/''(!AD*3;*!F1UH*DA&*I!
R\UH"I!EC-:&';C:*D!;*.^'.3!-,!E-('!;'+*E-DC3;I!;*.^'.3!-,!

C(,D*;;*+C-(r)C3'*3'!*:+CBC+>I!*()!:DC(C:*D!;*(C,'3+*+C-(3!C(!*(^>D-3C(J!

3A-()>DC+C3Mv!g=.!d!`')!P'3!54"N9j!7L8H7""M!
m*AA*D*C('(I!`MI!]*D;'I!mM1)*+),-(!4NLL#9M!v?33-:C*+C-(!-,!RmN$PI!F1UP0U"?I!*()!

]m?H[PV"yL"L$!*DD'D'!B*.C*(+3!/C+&!C(,D*;;*+-.>!E-/'D!)C3'*3'!

A&'(-+>A'3!C(!+&'!UC((C3&!A-A=D*+C-(Mv!R(,D*;;!V-/'D![C3!3!4#9j!"""#H
""N5M!

`*+3=^=.*I!]MI!R^')*I!0M1)*+),-(!4NLL#9M!v\'('+C:!A-D>;-.A&C3;3!-,!+=;-=.!
(':.-3C3!,*:+-.!.':'A+-.!3=A'.,*;CD>!"?!*()!"V!*,,':+!.'3A-(3'3!+-!

C(,DCTC;*E!C(!d*A*('3'!A*+C'(+3!/C+&!G.-&(z3!)C3'*3'Mv!?DC;'(+!2&*.;*:-D!

F&'.!H6469j!8S7H88LM!
`:['.;-++I!`M!UMI!?^3'(+Cb'BC:&I!RM1)*+),-(!4"6669M!v\'.;DC('!;=+*+C-(3!C(!+&'!

'T+.*:'DD=D*.!)-;*C(3!-,!+&'!77!^[*!F1U!.':'A+-.I!F1UP"I!)',C('!*!,*;CD>!

-,!)-;C(*(+D>!C(&'.C+')!*=+-C(,D*;;*+-.>!3>().-;'3Mv!G'DD!464"9j!"$$H
"55M!

`C:&'*=I!OMI!m'(3I!0M1)*+),-(!4NLL"9M!v1UH^*AA*V!3CJ(*D3!C()=:'!+&'!'TA.'33C-(!-,!:H
UmR2Mv!`-D!G'DD!VC-D!H34"S9j!7N66H7$L7M!

2-C(+-(I!dM!dMI!]*.B'>I![M1)*+),-(!4NL"L9M!vF&'!:&.-;-3-;'!"SY!.'JC-(!*33-:C*+')!
/C+&!*(^>D-3C(J!3A-()>DC+C3!C(:D=)'3!+&'!:*()C)*+'!J'('!+=;-=.!(':.-3C3!

,*:+-.!.':'A+-.!+>A'!"H*33-:C*+')!)'*+&!)-;*C(!4FP?[[9Mv!?((!P&'=;!

[C3!V44S9j!"N5$H"N5SM!
2-C.C'.I!OMI!1C:*=)I!_M1)*+),-(!4NLL59M!v2-D>;-.A&C3;!P6Nx!-,!+&'!+=;-=.!(':.-3C3!

,*:+-.!.':'A+-.!"!J'('!C3!*33-:C*+')!/C+&!;>-:*.)C*D!C(,*.:+C-(!*()!

:*.-+C)!C(+C;*H;')C*!+&C:^('33HH+&'!gGFR`I!?w?I!g_?!*()!\g1RG!

0+=)C'3Mv!g=.!d!]=;!\'('+!3H4$9j!N"$HN"6M!
P'B'CDD'I!dM![MI!0C;3I!?M!`M1)*+),-(!4NL"L9M!v\'(-;'H/C)'!*33-:C*+C-(!3+=)>!-,!

*(^>D-3C(J!3A-()>DC+C3!C)'(+C,C'3!(-(H`]G!3=3:'A+CECDC+>!D-:CMv!1*+!\'('+!

!H4N9j!"N$H"N8M!
0*BC:I!0MI![C:^C'I!mM!dM1)*+),-(!4NL"N9M!vU*;CDC*D!`')C+'..*('*(!,'B'.!*()!.'D*+')!

A'.C-)C:!,'B'.!3>().-;'3r*=+-C(,D*;;*+-.>!)C3'*3'3Mv!G=..!OAC(!

P&'=;*+-D!H!4"9j!"L$H""NM!
0:&*DDI!FM!dMI!m'/C3I!`M1)*+),-(!4"66L9M!v`-D':=D*.!:D-(C(J!*()!'TA.'33C-(!-,!*!

.':'A+-.!,-.!&=;*(!+=;-.!(':.-3C3!,*:+-.Mv!G'DD!V34N9j!$S"H$8LM!
0C:*I!?MI![-.;*(I!mM1)*+),-(!4"6689M!vR(+'.*:+C-(!-,!1UH^*AA*V!*()!1U?F!/C+&!+&'!

C(+'.,'.-(HJ*;;*!A.-;-+'.Mv!d!VC-D!G&';!H6H45#9j!$L5"NH$L5NLM!
0-(I!pM!]MI!d'-(JI!pM!FM1)*+),-(!4NLL#9M!vP-D'3!-,!`?2c!*()!1UH^*AA*V!C(!

C(+'.D'=^C(HS!C()=:+C-(!E>!DCA-A-D>3*::&*.C)'!C(!B*3:=D*.!3;--+&!;=3:D'!

:'DD3Mv!d!G*.)C-B*3:!2&*.;*:-D!534"9j!8"H88M!



! ! !

!

NL$!

0+*&DI!gM!?MI!P*>:&*=)&=.CI!0M1)*+),-(!4NL"L9M!v\'(-;'H/C)'!*33-:C*+C-(!3+=)>!
;'+*H*(*D>3C3!C)'(+C,C'3!3'B'(!('/!.&'=;*+-C)!*.+&.C+C3!.C3^!D-:CMv!1*+!

\'('+!!H4S9j!7L#H7"5M!
0+'A&'(3I!`MI!0D-*(I!dM!0M1)*+),-(!4NLLS9M!v?=+-;*+C(J!3'Y='(:'HE*3')!)'+':+C-(!*()!

J'(-+>AC(J!-,!0123!,.-;!)CAD-C)!3*;AD'3Mv!1*+!\'('+!#84$9j!$87H$#"M!
0/*;C(*+&*(I!VMI!`*+'3*(aI!UM1)*+),-(!4NL"L9M!v_*DC)*+C-(!-,!+&'!G[S!*()!

F1UP0U"?!D-:C!*3!.C3^!,*:+-.3!,-.!;=D+CAD'!3:D'.-3C3!C(!0A*C(Mv!d!

1'=.-C;;=(-D!HH#4"HN9j!"LLH"L$M!
%*3:&^'I!cM!?MI!_CDD*(CI!?M!GM1)*+),-(!4NLL79M!vF=;-.!(':.-3C3!,*:+-.!.':'A+-.!J'('!

A-D>;-.A&C3;3!C(!G.-&(z3!)C3'*3'j!*33-:C*+C-(!/C+&!:DC(C:*D!A&'(-+>A'3Mv!

?;!d!\*3+.-'(+'.-D!3JJ479j!""NSH""$$M!
p*(JI!dMI!mC(I!pM1)*+),-(!4NLL"9M!vF&'!'33'(+C*D!.-D'!-,!`gcc$!C(!F1UHC()=:')!1UH

^*AA*V!*:+CB*+C-(Mv!1*+!R;;=(-D!H489j!SNLHSN5M!
!

.

.

.

.

.

.

.

.

.

.

.

!

!

!

!

!



! ! !

!

NL5!

!

!

!

.A<0NLFR.5.

.

5" WBTXY.T$NWL0LTZX.LZ.9TXF.$0N.[XZ\X.RFYTZXB.E.T?FXLT9].^Z\.

9RF_WFXA].U0RT0XLB.0BBZAT0LF?.\TL<.0B(

.

5"3" T)&2>C;@&->).

\'(-;'/C)'!*33-:C*+C-(!3+=)C'3!4\%?09!&*B'!A.-B')!.';*.^*ED>!3=::'33,=D!C(!

C)'(+C,>C(J!J'('+C:!B*.C*(+3!=()'.D>C(J!:-;AD'T!)C3'*3'3!C(:D=)C(J!*(^>D-3C(J!

3A-()>DC+C3!4?09M!F&'.'!*.'!(-/!,-=.+''(!.'DC*ED>!:-(,C.;')!.'JC-(3!C(:D=)C(J!

]m?HVN8!+&*+!*.'!^(-/(!+-!:-(+*C(!J'('+C:!B*.C*(+3!+&*+!*,,':+!.C3^!-,!?0!C(!

C()CBC)=*D3!-,!g=.-A'*(!)'3:'(+!4V=.+-()*+),-(!NLL8X!P'B'CDD')*+),-(!NL"LX!gB*(3)

*+),-(!NL""9M!R(!+&'!%'DD:-;'!F.=3+!G*3'!G-(+.-D!G-(3-.+C=;!N!4%FGGGN9!

J'(-;'/C)'!*33-:C*+C-(!3+=)>!4\%?09I!*33-:C*+C-(3!/C+&!3$'2&1)4/56$1)84#5&91)

:/';91)5<&=1)5&>551)$?"@61)4/&591)/!9$;!"#$%#&'1)'"!@$51)2!A3$01).'$7B!

*()!!9892&!/'.'!-E3'.B')!*D-(J!/C+&!+&'!:/';95C;3$'2&!C(+'.*:+C-(!C(!?0!

4gB*(3)*+),-(!NL""9M!V=+I!+&'!;*b-.C+>!-,!3+.-(JD>!*33-:C*+')!B*.C*(+3!/C+&C(!+&'3'!

.'JC-(3!&*B'!E''(!:-;;-(!4CM'M!`?U!h7Q9H!/C+&!+&'!A-33CED'!'T:'A+C-(!-,!(-(H

3>(-(>;-=3!:-)C(J!012!.3""NL6LNS!/C+&!*!;C(-.!*DD'D'!,.'Y='(:>!4`?U9!-,!5Q!

C(!+&'!4/56$!.'JC-(M!

!

]-/'B'.I!DC^'!;-3+!:-;AD'T!)C3'*3'3I!+&'!;*b-.C+>!4hSLQ9!-,!J'('+C:!B*.C*+C-(!

=()'.D>C(J!+&'!:-()C+C-(!.';*C(3!=('TAD*C(')I!*!A&'(-;'(-(!^(-/(!*3!+&'!



! ! !

!

NL7!

<;C33C(J!&'.C+*ECDC+>@!A.-ED';!4`*&'.!NLL#X!`*(-DC-)*+),-(!NLL69M!O('!

'TAD*(*+C-(!,-.!+&C3!;C33C(J!&'.C+*ECDC+>!C3!+&'!'TC3+'(:'!-,!D-/!,.'Y='(:>!

B*.C*(+3!4`?UZ7Q9I!/&C:&!A.')C3A-3'!+-!)C3'*3'M!F&'3'!D-/'.!,.'Y='(:>!

B*.C*(+3!+'()!(-+!+-!E'!A.'3'(+!-(!J'(-;'/C)'!012!*..*>3I!(-.!*.'!+&'>!/'DD!

+*JJ')!E>!+&'!;*.^'.3!-(!+&'3'!J'(-+>AC(J!AD*+,-.;3M!F&C3!C3!E':*=3'!-,!/'*^!

:-..'D*+C-(3!E'+/''(!:-;;-(!+*JJC(J!0123!*()!.*.'!B*.C*(+3!)='!+-!+&'C.!

)C,,'.'(+!;C(-.!*DD'D'!,.'Y='(:C'3!4V-);'.!f!V-(CDD*!NLL#9M!U=.+&'.;-.'I!D*.J'.!

3*;AD'!3Ca'3!*.'!.'Y=C.')!+-!)'+':+!*33-:C*+C-(!/C+&!D-/'.!,.'Y='(:>!B*.C*(+3!

;*^C(J!+&'C.!)'+':+C-(!;-.'!)C,,C:=D+M!!

!

\'(-+>A'!C;A=+*+C-(!C3!*!3+*+C3+C:*D!;'+&-)!-,!C(,'..C(J!J'(-+>A'3!-,!B*.C*(+3!

(-+!)C.':+D>!J'(-+>A')!C(!*!\%?0I!C(:D=)C(J!D-/!,.'Y='(:>!B*.C*(+3M!R;A=+*+C-(!

;*^'3!,C('!;*AAC(J!,*3+'.!*()!:&'*A'.I!*3!-('!:*(!-E+*C(!C;A=+')!J'(-+>A'3!-,!

;*(>!B*.C*(+3!b=3+!E>!)-/(D-*)C(J!A=EDC:D>!*B*CD*ED'!&*AD-+>A'!)*+*!4'MJM!

]*A`*A!-.!"LLL!\'(-;'39!,.-;!*!.','.'(:'!A-A=D*+C-(!*()!';AD->C(J!-('!-,!

+&'!;*(>!A-A=D*.!C;A=+*+C-(!A.-J.*;;'3I!3=:&!*3!`?G]M!]-/'B'.I!C+!C3!

C;A-.+*(+!+-!=3'!*(!*AA.-A.C*+'!3+.*+'J>!,-.!3'D':+C-(!-,!+&'!.','.'(:'!

A-A=D*+C-(!4'MJM!Ggn!A-A=D*+C-(!,-.!1-.+&'.(!*()!%'3+'.(!g=.-A'*(3X!

:-;EC(*+C-(!-,!)C,,'.'(+!'+&(C:C+C'3!,-.!A*.+C:=D*.D>!C;A=+C(J!.*.'.!B*.C*(+39!

E':*=3'!-,!+&'!)C,,'.'(+!m[!3+.=:+=.'!C(!)C,,'.'(+!A-A=D*+C-(3!*()!+-!*AAD>!

(':'33*.>!+':&(C:*D!;'*3=.'3!+-!'(3=.'!C;A=+*+C-(!Y=*DC+>!4{&*(J)*+),-(!NL""9M!!

!

F&'!]*A`*A!2.-b':+!)*+*!*.'!-,!.'D*+CB'D>!DC;C+')!=3'!,-.!C;A=+C(J!D-/'.!

,.'Y='(:>!B*.C*(+3!3C(:'!+&'!B*3+!;*b-.C+>!-,!0123!C(!+&'!]*A`*A!A*('D3!*.'!

:-;;-(!4]*A`*A!NLL$X!]*A`*A!NLL7X!U.*a'.)*+),-(!NLL89M!F&'!"LLL!\'(-;'3!



! ! !

!

NLS!

2.-b':+!*C;3!+-!C;A.-B'!:-B'.*J'!-,!;*.^'.3!*:.-33!+&'!J'(-;'!C(!A*.+C:=D*.!

D-/!,.'Y='(:>!*()!.*.'!B*.C*(+3!=3C(J!&CJ&!+&.-=J&A=+!3'Y='(:C(J!+':&(-D-J>M!

F&'!ACD-+!A&*3'I!C(+'()')!+-!)'+'.;C('!+&'!E'3+!3'Y='(:C(J!3+.*+'JC'3I!/*3!

:-;AD'+')!C(!d=('!NLL6X!)*+*!,.-;!D-/!:-B'.*J'!3'Y='(:C(J!4$MSw9!-,!SL!

C()CBC)=*D3!,.-;!+&'!G'(+.'!)'zg+=)'!)=!2-D>;-.A&C3;'!]=;*C(!!

4Gg2]9!,*;CDC'3!4n+*&!.'3C)'(+3!-,!1-.+&'.(!*()!%'3+'.(!g=.-A'*(!*(:'3+.>!W!

Ggn9!/'.'!J'('.*+')!4-(!/&C:&!+&'!.'3=D+3!-,!+&C3!:&*A+'.!*.'!E*3')9M!R(!NM5!

JCJ*E*3'3!-,!*::'33CED'!J'(-;'I!"5M5!;CDDC-(!3C(JD'!(=:D'-+C)'!A-D>;-.A&C3;3!

401239!/'.'!)C3:-B'.')!*3!*!.'3=D+!-,!+&'!D-/!:-B'.*J'!3'Y='(:C(J!-,!*!+-+*D!-,!

"86!C()CBC)=*D3!,.-;!,-=.!A-A=D*+C-(3!4]*(!G&C('3'I!d*A*('3'I!Ggn!*()!p-.=E*9!

4\'(-;'3!NL"L9M!

!

R(!+&C3!:&*A+'.I!+&'!"LLL!\'(-;'3!2.-b':+!ACD-+!)*+*!4?=J=3+!NLL69!/'.'!=3')!*3!

*!.','.'(:'!3'+!+-!C;A=+'!B*.C*(+3!C(!?0!:*3'3!*()!:-(+.-D3!,.-;!+&'!%'DD:-;'!

F.=3+!G*3'HG-(+.-D!G-(3-.+C=;!N!4%FGGGN9!3+=)>M!F&'!;*C(!*C;3!-,!C(:.'*3C(J!

+&'!)'(3C+>!-,!+&'!:*3'H:-(+.-D!)*+*!E>!C;A=+*+C-(!C(:D=)'j!

"9 U*:CDC+*+C(J!+&'!C)'(+C,C:*+C-(!-,!(-B'D!:-;;-(!B*.C*(+3!*,,':+C(J!+&'!.C3^!

-,!?0!E>!C;A=+C(J!B*.C*(+3!+&*+!/'.'!(-+!C(:D=)')!C(!+&'!]*A`*A!N!

)*+*3'+M!

N9 UC('H;*AAC(J!-,!^(-/(!.'JC-(3!+-!,*:CDC+*+'!+&'!)C3:-B'.>!-,!B*.C*(+3!+&*+!

*.'!;-.'!3+.-(JD>!*33-:C*+')!/C+&!?0I!*()!+&*+!;*>!E'!:*=3*DM!!

$9 R(B'3+CJ*+C(J!A.'BC-=3D>!*33-:C*+')!.'JC-(3!,-.!C()'A'()'(+!

3':-()*.>r+'.+C*.>!3CJ(*D3!BC*!:-()C+C-(*D!*(*D>3C3M!



! ! !

!

NL8!

59 R)'(+C,>C(J!J'('+C:!*33-:C*+C-(3!C(!]m?HVN8!A-3C+CB'!*()!('J*+CB'!

C()CBC)=*D3!3'A*.*+'D>!E>!3+.*+C,>C(J!+&'!3+=)>!A-A=D*+C-(!=3C(J!+&'!]m?H

VN8!+*JJC(J!012!.35$56#76!4gB*(3)*+),-(!NL""9M!!

79 R)'(+C,>C(J!D-/!,.'Y='(:>!B*.C*(+3!4`?U!"!H!7Q9!+&*+!*,,':+!+&'!.C3^!-,!?0!

E>!=3C(J!3C(JD'!D-:=3!+'3+3!-,!*33-:C*+C-(!*()!B*.C*(+!:D=3+'.C(J!3+.*+'JC'3!

4m*/.'(:')*+),-(!NL"LX!`-..C3!f!{'JJC(C!NL"LX!`*JC)*+),-(!NL""9I!/&C:&!

'T*;C('!+&'!:-;EC(')!',,':+3!-,!D-/!,.'Y='(:>!B*.C*(+3!/C+&C(!J'('!

.'JC-(3M!!

!

!

5"H" N'&-%)&,D.$'&%2-'*,.E.$%&Q>C,. . . . . . .

5"H"3" N'&-%)&,.E._;'*-&+.A>)&2>*.

F&'!3+=)>!A-A=D*+C-(!=3')!C(!+&C3!:&*A+'.!/*3!*!3=E3'+!-,!+&'!)C3:-B'.>!3*;AD'!

4-(D>!%FGGG!C()CBC)=*D3I!(-+!C()CBC)=*D3!,.-;!+&'!F?0G9!,.-;!+&'!%'DD:-;'!

F.=3+!G*3'HG-(+.-D!G-(3-.+C=;!N!4%FGGGN9!?0!\%?0!4gB*(3)*+),-(!NL""9M!G*3'3!

*()!:-(+.-D3!/'.'!J'(-+>A')!/C+&!+&'!RDD=;C(*!SSL%Hx=*)!;C:.-*..*>!*()!

:=3+-;!RDD=;C(*!]=;*(!"MN`H[=-!AD*+,-.;3I!.'3A':+CB'D>M!?,+'.!Y=*DC+>!:-(+.-D!

40''!G&*A+'.!NI!0':+C-(!NM8M"9I!+&'.'!/'.'!"8#N!V.C+C3&!*()!?=3+.*DC*(!:*3'3!-,!

/&C+'!g=.-A'*(!*(:'3+.>!,=D,CDDC(J!;-)C,C')!1'/!p-.^!G.C+'.C*!,-.!?0!4B*(!)'.!

mC()'()*+),-(!"6#59!*()!7"S8!&C3+-.C:*D!:-(+.-D3!4F*ED'!7M"9M!F&'!%FGGGN!)*+*!

/'.'!+&'(!,CD+'.')!3-!+&*+!-(D>!0123!:-;;-(!+-!E-+&!J'(-+>AC(J!AD*+,-.;3!/'.'!

C(:D=)')!C(!+&'!C;A=+*+C-(M!R(!*))C+C-(I!0123!/C+&!A--.!J'(-+>AC(J!.*+'3!4hNQ!

;C33C(J('339!/'.'!'T:D=)')!,.-;!*(*D>3'3!*3!/'DD!*3!C()CBC)=*D3!3&-/C(J!:.>A+C:!

.'D*+')('33I!)C,,'.'(+!*(:'3+.>!*()!D-/!J'(-+>AC(J!.*+'3!4F*ED'!7M"X!0''!G&*A+'.!



! ! !

!

NL#!

NI!0':+C-(!NM8M"9!4gB*(3)*+),-(!NL""9M!`C(-.!*DD'D'!,.'Y='(:>!4`?U9!,CD+'.C(J!/*3!

(-+!A'.,-.;')!-(!+&'!0123!C(!-.)'.!+-!.'+*C(!;-.'!C(,-.;*+C-(!,-.!C;A=+*+C-(!-,!

D-/!,.'Y='(:>!B*.C*(+3M!!!

!

!

B&;C+.=>=;'&->).M%I>2%.I-*&%2-):.

! U';*D'! `*D'! 1-(H3A':C,C')! F-+*D!

0^^. $5"6! 5N$#! "7! 8S8N!

A',%,. ! NLL7!

A>)&2>*,. ! 7SS8!

B&;C+.=>=;*'&->).'I&%2.I-*&%2-):.

0^^. $"$5! $#"7! L! S656!

A',%,. ! "8#N!

A>)&2>*,. ! 7"S8!

X;OM%2.>I.BXN,.M%I>2%.E.'I&%2.I-*&%2-):.

F-+*D!E',-.'! R(:D=)')! gT:D=)')! F-+*D!*,+'.!

"I"7#I"NN! 765I$6#! "S$I778! 7$NI"5L!

.

L'M*%.5"3"!U'*+=.'3!-,!+&'!3+=)>!A-A=D*+C-(!*()!+&'!(=;E'.!-,!0123!=A-(!

,CD+'.C(JM!G*3'3!*()!:-(+.-D3!/'.'!J'(-+>A')!-(!+/-!)C,,'.'(+!AD*+,-.;3I!RDD=;C(*!

SSL%Hx=*)!;C:.-*..*>!*()!:=3+-;!RDD=;C(*!]=;*(!"MN`H[=-!:&CA3I!

.'3A':+CB'D>!4gB*(3)*+),-(!NL""9M!F&'.',-.'I!/&'(!-(D>!0123!:-;;-(!+-!E-+&!

AD*+,-.;3!/'.'!C(:D=)')!C(!+&C3!3+=)>I!+&'.'!/*3!*!D*.J'!)':.'*3'!C(!+&'!(=;E'.!

-,!0123M!!

!



! ! !

!

NL6!

5"H"H" TO=;&'&->).E.B&'&-,&-@'*.0)'*+,-,.

R;A=+*+C-(!/*3!:*..C')!-=+!=3C(J!`?G]!"ML!4mC)*+),-(!NLL6X!mC)*+),-(!NL"L9M!

]*AD-+>A'3!4n+*&!.'3C)'(+3!-,!1-.+&'.(!*()!%'3+'.(!g=.-A'*(!*(:'3+.>!W!GgnI!

(K"NN9!,.-;!+&'!"LLL!\'(-;'3!2.-b':+!ACD-+!3+=)>!4?=J=3+!NLL69!/'.'!=3')!*3!
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4-0-!-/-.15(5!=-1!,'+'-.!&*<!)'/'0(3!+-,(-0(*/5!-??'30!4(5'-5'!5>53'20(;(.(01P!H5!

HAM!ZJf!-/4!25*,(-5(5!-..!5&-,'!5*='!)'/'0(3!;-3N),*>/4M!0&'!2-0&<-1!-/-.15(5!

-22,*-3&!=-1!-.5*!2,*+(4'!3*,,'.-0(*/!(/?*,=-0(*/!;'0<''/!)'/'0(3!;-5(5!*?!

4(??','/0!4(5'-5'5!6%*,N-=-/(!"#!$%&!$##LS!V,(4.'1![!J(',/-3N-!$#TT:P!G(N'<(5'M!(0!

=-1!;'!2*55(;.'!0*!(4'/0(?1!)'/'!*?!5=-..!'??'30!;1!3*=;(/(/)!5-=2.'!2*2>.-0(*/5!

<(0&!HAM!ZJ!-/4!25*,(-5(5!0*!(/3,'-5'!50-0(50(3-.!2*<',!*?!5>3&!-!2-0&<-1!50>41P!

!

%&','!-,'!0<*!4(??','/0!-22,*-3&'5!0*!2-0&<-1!-/-.15(5S!T:!F12*0&'5(5I4,(+'/!

3-/4(4-0'!2-0&<-1!-/-.15(5M!$:!f-0-I4,(+'/!)'/*='<(4'!2-0&<-1!-/-.15(5P!%&'!

=-(/!4(??','/3'!;'0<''/!0&'5'!0<*!-22,*-3&'5!(5!0&'!>5'!*?!2,(*,!N/*<.'4)'!(/!

2-0&<-1!5'.'30(*/!(/!3-/4(4-0'!2-0&<-1!-/-.15'5P!V,''.1!-+-(.-;.'!*/.(/'!0**.5!

5>3&!-5!a'/a'/M!aAHIABC!-/4!a_HZG!0&-0!'=2.*1!4(??','/0!50,-0')('5!(/3.>4(/)!

'/,(3&='/0!-/4!0'@0I=(/(/)M!0*)'0&',!<(0&!2>;.(5&'4!2,*0*3*.5!3-/!;'!>5'4!0*!

3-,,1!*>0!2-0&<-1!-/-.15(5!*?!0&'!4-0-!6V,(4.'1![!J(',/-3N-!$#TTS!_-=-/-/!"#!$%&!

$#T$:P!Q+(4'/0!3-/4(4-0'!2-0&<-15!?*,!5>3&!-/-.15(5!-,'!0&'!(==>/'I,'.-0'4!

2-0&<-15!5>3&!-5!%FT8!2-0&<-1!<&','!HAI-55*3(-0'4!)'/'5!'(*45M!'()*+D!@.-.4!

-/4!A-6*!2.-1!(=2*,0-/0!,*.'5!6A''!D&-20',!"M!%-;.'!"PK:P!F*<'+',M!-22.(3-0(*/!*?!

0&'!2-0&<-1!-/-.15(5!-22,*-3&!*/!0&'!4-0-!)'/',-0'4!;1!aiHA!-/4!(=2>0-0(*/!

(5!2*0'/0(-..1!-!=*,'!'??(3('/0!<-1!0*!4'0',=(/'!0&'!-55*3(-0(*/!*?!HA!<(0&!

+-,(*>5!2-0&<-15P!

!



!

!

"$8!

L"<"<" :(*'0%)*S7+R0(2%1&+

Q+'/!<(0&!0&'!>5'!*?!.-,)'!5-=2.'!5(Y'5!-/4!5'/5(0(+'!50-0(50(3-.!='0&*45M!

3*/?(,=-0(*/!*?!0&'!3-/4(4-31!*?!-!2-,0(3>.-,!)'/'!=-1!4'2'/4!*/!?>/30(*/-.!

50>4('5P!V>/30(*/-.!50>4('5!-,'!'55'/0(-.!0*!3*/?(,=!*;5',+'4!)'/'0(3!-55*3(-0(*/5!

-/4!)(+'!;(*.*)(3-.!(/0',2,'0-0(*/5!0*!0&'5'!-55*3(-0(*/5!2,(*,!0*!2*55(;.'!

0&',-2'>0(3!0-,)'0(/)P!V*,!'@-=2.'M!0&'!50>41!;1!J*</'55!"#!$%&!6$#TT:!

4'=*/50,-0'4!-!?>/30(*/-.!.(/N!;'0<''/!0&'!'@2,'55(*/!*?!FGHIJ$8!&*=*4(=',5!

6J$8$:!*/!-/0()'/!2,'5'/0(/)!3'..5!6HCD5:!-/4!ZG$"_!'@2,'55(/)!%!3'..5!6J*</'55!

"#!$%&!$#TT:P!%&(5!50>41!*?!J$8$!-/4!%FT8!%!3'..5!2,*+(4'4!'+(4'/3'!?*,!0&'!

(/?.-==-0*,1!,*.'!*?!%FT8!%!3'..5!(/!HAP!J$8$!'@2,'55'4!*/!HCD5!;(/4!0*!N(..',!

3'..!(==>/*).*;>.(/I.(N'!,'3'20*,!"fG$!6lZ_"fG$:!'@2,'55'4!*/!DfKv!%!3'..5P!

Q+'/!0&*>)&!*/.1!TE9!*?!0&'!DfKv!%!3'..5!'@2,'55'4!lZ_"fG$!(/!2',(2&',-.!

;.**4!*?!HA!2-0('/05M!0&'5'!3'..5!-33*>/0!?*,!8#9!*?!0&'!(/3,'-5'!(/!%FT8!%!3'..!

/>=;',5!5''/!(/!HA!2-0('/05P!g/!50(=>.-0(*/M!0&'5'!%!3'..5!-.5*!'@&(;(0'4!-!KI?*.4!

(/3,'-5'!(/!ZGT8!2,*4>30(*/M!0&'!=-(/!2,*I(/?.-==-0*,1!310*N(/'!*?!0&'!%FT8!%!

3'..5M!3*=2-,'4!0*!0&'!3*/0,*.5P!U*,'*+',M!lZ_"fG$v!%!3'..5!<','!,'52*/5(;.'!?*,!

=*50!*?!'(*45!'@2,'55(*/M!-/4!2,*4>3'4!=*,'!ZGT8!(/!0&'!2,'5'/3'!*?!ZG$"M!0&'!

310*N(/'!/'3'55-,1!?*,!'@2-/5(*/!-/4!=-(/0'/-/3'!*?!%FT8!%!3'..5P!%&>5M!0&'!

lZ_"fG$IJ$8$!(/0',-30(*/!(5!.(N'.1!0*!.'-4!0*!-!2,*I(/?.-==-0*,1!*>03*='!;1!

(/&(;(0(/)!%!3'..!4'-0&!-/4!2,*=*0(/)!310*N(/'!2,*4>30(*/!6V()>,'!8PT:P!!!

!



!

!

"$L!

!

:%;(61+L","+lZ_"fG$v!DfK!%!3'..5!=-1!;'!,'52*/5(;.'!?*,!0&'!(/3,'-5'4!%FT8!

,'52*/5'!-/4!0&','?*,'M!(/?.-==-0(*/!.'-4(/)!0*!HAP!!!

!

!

Q@2,'55(*/!O>-/0(0-0(+'!0,-(0!.*3(!6'`%G:!-/-.15(5!(5!-.5*!>5'?>.!?*,!(4'/0(?1(/)!0&'!

'??'305!*?!ABC5!-55*3(-0'4!<(0&!4(5'-5'5!(/!)'/'0(3!50>4('5!(P'P!0,-/5.-0(/)!

)'/*012'!(/0*!2&'/*012'P!Z/!)'/',-.M!(0!(5!-!3*=2.(3-0'4!0-5N!0*!4'0',=(/'!0&'!

-30>-.!3->5-.!ABC!(/!-!)'/'0(3!-55*3(-0(*/!50>41P!Q+'/!0&*>)&!-55*3(-0(*/!5()/-.5!

<(0&!5()/(?(3-/0.1!.*<!2I+-.>'5!-,'!4'0'30'4M!.(/N-)'!4(5'O>(.(;,(>=!-3,*55!)'/'!

,')(*/5!=-N'5!(0!4(??(3>.0!0*!4(53*+',!-!0,>.1!3->5-.!+-,(-/0P!A(/3'!5*='!*?!0&'!

3->5-.!+-,(-/05!-??'30!)'/'!'@2,'55(*/!.'+'.5M!(0!(5!2*55(;.'!0*!>5'!'`%G!-/-.15(5M!

<&(3&!'=2.*15!ABC!)'/*012'!4-0-!-/4!)'/'!'@2,'55(*/!6=_BH!.'+'.:!4-0-M!0*!

4'0'30!+-,(-/05!0&-0!-??'30!)'/'!'@2,'55(*/P!V*,!'@-=2.'M!-!)'/'0(3!50>41!*?!3'.(-3!

4(5'-5'!(4'/0(?('4!-!50,*/)!-55*3(-0(*/!<(0&!-/!'()M5->!+-,(-/0!6,57T8778:M!

<&(3&!<-5!-.5*!5&*</!0*!3*,,'.-0'!<(0&!0&'!'@2,'55(*/!*?!'()M5->!(/!0&'!'`%G!

-/-.15(5!6HH!&*=*Y1)*0'5!5&*<'4!0&'!.*<'50!.'+'.!*?!'@2,'55(*/M!<&','-5!aa!



!

!

"$7!

&*=*Y1)*0'5!5&*<'4!0&'!&()&'50!.'+'.!*?!'@2,'55(*/!*?!0&'!ZGTL!,'3'20*,!

6ZGTL_HC::!6F>/0!"#!$%&!$##L:P!H!)'/'!'@2,'55(*/!2,*?(.(/)!&-5!-.,'-41!;''/!4*/'!

(/!HA!>5(/)!=_BH!'@2,'55(*/!.'+'.5!(/!2',(2&',-.!;.**4!=*/*/>3.'-,!3'..5!?,*=!

TL!3-5'5!-/4!TL!6-)'I=-03&'4!-/4!)'/4',I=-03&'4:!3*/0,*.5!6f>-/!"#!$%&!$#T#:P!

%&(5!50>41!5&*<'4!4*</,')>.-0(*/!*?!(==>/'I,'.-0'4!)'/'5M!:57-*M!0>=*>,!

/'3,*5(5!?-30*,!HZC"!6.:8-'>4:!-/4!<?NKP!V>0>,'!'`%G!-/-.15(5!3*>.4!-.5*!;'!

(/?*,=-0(+'!(/!4'0',=(/(/)!)'/*012'I2&'/*012'!3*,,'.-0(*/5!-/4!0&>5M!

(4'/0(?1(/)!+-,(-/05!-??'30(/)!)'/'!'@2,'55(*/!(/!HAP!_'5>.05!?,*=!5>3&!-/!'`%G!

50>41!3*>.4!3*=2.'='/0!0&'!-55*3(-0(*/5!*;5',+'4!(/!0&'!2,'+(*>5!HA!aiHA!

6J>,0*/!"#!$%&!$##8S!_'+'(..'!"#!$%&!$#T#S!Q+-/5!"#!$%&!$#TT:P!

!

L"<"=" $YI+R1@(1*'%*;+

%&'!T###!a'/*='5!Q@*/!C(.*0!C,*]'30M!(/+*.+(/)!0&'!5'O>'/3(/)!*?!^T###!&>=-/!

)'/'5!(/!^8##!5-=2.'5M!3*/0,(;>0'4!0*!0&'!4'+'.*2='/0!*?!/'<!0'3&/*.*)1!?*,!

3*50I'??'30(+'!fBH!5'O>'/3(/)M!<&(3&!(5!/*<!(/!)'/',-.!>5'!-/4!(5!5>;]'30!0*!

?>,0&',!4'+'.*2='/0P!H5!-!,'5>.0!*?!0&(5!2(.*0!2,*]'30M!,*;>50!2,*0*3*.5!<','!

4'+'.*2'4!?*,!0&'!T###!a'/*='5!A'O>'/3(/)!C,*]'30M!<&(3&!<(..!(/?*,=!0&'!

4'+'.*2='/0!*?!50,-0')('5!?*,!50>41(/)!,-,'!-/4!.*<!?,'O>'/31!+-,(-/05P!J-5'4!

*/!T$M!8EL!'@*/(3!ABC5!4(53*+','4!(/!8!2*2>.-0(*/5!68#9!/*+'.M!8K9!<(0&!

UHV\T9:M!(0!<-5!?*>/4!0&-0!=*50!?>/30(*/-.!6(P'P!3->5(/)!-=(/*!-3(4!3&-/)':!

+-,(-/05!-,'!,-,'!6UHV\T9:!-/4!-,'!=>3&!.'55!.(N'.1!0*!;'!5&-,'4!;'0<''/!

4(??','/0!2*2>.-0(*/5!0&-/!,-,'!(/0',)'/(3!+-,(-/05P!%&(5!,'4>30(*/!(/!+-,(-/0!

5&-,(/)!4(5-22'-,5!<&'/!3*=2-,(/)!'@*/(3!+-,(-/05!*?!,'.-0(+'.1!&()&',!

?,'O>'/31!6UHVWT9:!<(0&!(/0',)'/(3!+-,(-/05!6U-,0&!"#!$%&!$#TT:P!!

!



!

!

""#!

A'3*/4!)'/',-0(*/!fBH!5'O>'/3(/)!(/+*.+'5!0&'!,-2(4!)'/',-0(*/!*?!5'O>'/3'!

4-0-!?,*=!&>/4,'45!*?!0&*>5-/45!*?!5&*,0!fBH!?,-)='/05!(/!2-,-..'.P!Q@*='!

5'O>'/3(/)!*?!-/!(/4(+(4>-.!)'/',-..1!)'/',-0'5!TEM###I$EM###!+-,(-/05P!%&'5'!

+-,(-/05!-,'!0&'/!?(.0','4!-/4!,'4>3'4!;1!3*=2-,(5*/!0*!N/*</!+-,(-/05!(/!

2>;.(3!4-0-;-5'5!-/4!-33*,4(/)!0*!0&'(,!?>/30(*/-.!(=2*,0-/3'!6(P'P!51/*/1=*>5!

+5P!/*/I51/*/1=*>5!-=(/*!-3(4!3&-/)'5:!;1!>5(/)!2,*),-=5!5>3&!-5!AZV%M!

C*.1C&'/!-/4!s-,(*i-03&!6j-??'!"#!$%&!$#TTS!A(/).'0*/!$#TT:P!Q@*='!5'O>'/3(/)!

(5!/*<!3*/5(4','4!-/!'??(3('/0!='0&*4!?*,!4(53*+',1!*?!,-,'!3->5-.!+-,(-/05P!Z0!&-5!

;''/!5>33'55?>.!(/!(4'/0(?1(/)!3->5-.!+-,(-/05!(/!,-,'!-/4!?-=(.(-.!?*,=5!*?!

4(5'-5'5!5>3&!-5!C-,N(/5*/m5!4(5'-5'!6s(.-,(/*Ia>'..!"#!$%&!$#TTS!n(=2,(3&!"#!$%&!

$#TT:P!H!5(=(.-,!50,-0')1!(5!-.5*!;'(/)!>5'4!(/!0&'!(4'/0(?(3-0(*/!*?!/*/I

(/&',(0'4c4'I/*+*!=>0-0(*/5!(/!4(5'-5'5!5>3&!-5!0&'!C,*0'>5!51/4,*='!

6G(/4&>,50!"#!$%&!$#TT:!-/4!='/0-.!,'0-,4-0(*/!4(5*,4',5!6gh_*-N!"#!$%&!$#TT:P!!

!

i&*.'I)'/*='!5'O>'/3(/)M!<&(3&!(/+*.+'5!5'O>'/3(/)!*?!'@*/5M!(/0,*/5M!

(/0',)'/(3!,')(*/5!-5!<'..!-5!.-,)'!)'/'!4'5',05!0&-0!=-1!3*/0-(/!+-,(-/05!

-??'30(/)!0,-/53,(20(*/!-/4!0,-/5.-0(*/M!(5!50(..!0**!3*50.1!?*,!50>41!*?!3*=2.'@!

0,-(05!0&-0!,'O>(,'!.-,)'!2*2>.-0(*/5!6(P'P!0&*>5-/45!*?!(/4(+(4>-.5:P!F*<'+',M!.*<!

3*+',-)'!5'O>'/3(/)!6'P)P!$t:!*?!-!5-=2.'!2*2>.-0(*/!-/4!0&'/!(=2>0-0(*/!*?!

0&'5'!)'/*012'5!(/!-!.-,)',!2*2>.-0(*/!(5!-/!-22'-.(/)!50,-0')1P!i&'/!4''2!

5'O>'/3(/)!6TXt:!*?!X#!(/4(+(4>-.5!<-5!3*=2-,'4!<(0&!.*<!3*+',-)'!6$t:!

5'O>'/3(/)!*?!K##!(/4(+(4>-.5M!(0!<-5!*;5',+'4!0&-0!.*<!3*+',-)'!5'O>'/3(/)!

2,*+(4'4!=*,'!+-,(-/0!4(53*+',1!2*<',!-5!<'..!-5!(/?*,=-0(*/!3*/0'/0!-?0',!

(=2>0-0(*/P!V*>,0''/!2',!3'/0!=*,'!ABC5!6T9\UHV\$9:!<','!(=2>0'4!

6(=2>0-0(*/!-33>,-31!_A`_W#P":!<&'/!.*<!3*+',-)'!&-2.*012'5!?,*=!K##!



!

!

""T!

(/4(+(4>-.5!<','!>5'4!-5!-!,'?','/3'!2-/'.M!3*=2-,'4!0*!>5(/)!0&'!4''2!

5'O>'/3(/)!6TXt:!*?!X#!(/4(+(4>-.5!-5!-!,'?','/3'!2-/'.P!%&','?*,'M!0&','!(5!-!

3-5'!?*,!0&'!>5'!*?!.*<!3*+',-)'!5'O>'/3(/)!4-0-!?*,!(=2>0-0(*/!(/!-55*3(-0(*/!

50>4('5!*?!3*=2.'@!4(5'-5'5!5>3&!-5!HA!-/4!(0!(5!-!3*50I'??'30(+'!='0&*4!*?!

)'/',-0(/)!4'/5'!)'/*012'!4-0-!?*,!ABC5!*?!.*<!?,'O>'/31P!F*<'+',M!<(0&!

?>,0&',!(=2,*+'='/05!(/!5'O>'/3(/)!0'3&/*.*)('5!;*0&!(/!0',=5!*?!-33>,-31!-/4!

,'-4!.'/)0&5!0*!,'4>3'!',,*,5M!(0!<(..!-.5*!;'!2*55(;.'!0*!4'5()/!-55*3(-0(*/!

50>4('5!;-5'4!*/!5'O>'/3(/)!4-0-!6G(!"#!$%&!$#TT:P!

!

Z/!0&'!2-50!E!1'-,5!*?!aiHA!',-M!=-/1!)'/'0(3!-55*3(-0(*/5!6WT###:!&-+'!;''/!

(4'/0(?('4!(/!3*=2.'@!4(5'-5'5!5>3&!-5!HAM!UAM!CA!-/4!ZJf!6eDcDf:P!F*<'+',M!(0!(5!

5*='<&-0!5*;',(/)!0&-0!-!5>;50-/0(-.!2,*2*,0(*/!6^X#9:!*?!0&'!&',(0-;(.(01!*?!

0&'5'!4(5'-5'5!,'=-(/5!0*!;'!'@2.-(/'4!-/4!&-5!.'4!0*!4(??','/3'5!*?!*2(/(*/!*/!

0&'!5>33'55!*?!0&'!aiHA!4'5()/!0*!4'.(+',!4(5'-5'I-55*3(-0'4!)'/'0(3!+-,(-/05!

6s(553&',!"#!$%&!$#T$:P!V*,!5*='!4(5'-5'5!5>3&!-5!25*,(-5(5!-/4!HA!0&'!

(4'/0(?(3-0(*/!*?!-/!-55*3(-0'4!)'/'!6'(*45:!&-5!.'-4!0*!-!/'<!0&',-2'>0(35M!5>3&!

-5!0,'-0='/0!<(0&!-/0(IZGT8!65'3>N(/>=-;:!-/4!-/0(IZGT$_2K#!6>50'N(/>=-;:P!

F*<'+',M!0,-/5.-0(*/!*?!aiHA!,'5>.05!(/0*!0&',-21!<(..!/*0!)'/',-..1!;'!5(=2.'!

6U-/*.(*!"#!$%&!$##7:P!D*==*/!+-,(-/05!6UHVWE9:!4*!/*0!'@2.-(/!-..!0&'!

&',(0-;(.(01!-/4!3*==*/!4(5'-5'I3*==*/!+-,(-/0!6DfIDs:!&12*0&'5(5!>5'4!(/!

-)/*50(3!aiHA!50>4('5!(5!-/!(/3*=2.'0'!'@2.-/-0(*/!?*,!0&'5'!4(5'-5'5P!!Z0!

()/*,'5!0&'!'??'305!*?!,-,'!+-,(-/05!0&-0!=-1!3*..'30(+'.1!2.-1!-!=-]*,!,*.'!(/!

3*=2.'@!4(5'-5'5P!V>,0&',=*,'M!;(*.*)(3-.!(/0',2,'0-0(*/!*?!)'/'0(3!-55*3(-0(*/5!

*;5',+'4!;1!50-0(50(3-.!-/-.15'5!(5!-/!(/0,(3-0'!0-5N!,'O>(,(/)!?>/30(*/-.!50>4('5!

-5!-.,'-41!;''/!4(53>55'4!'-,.(',!(/!0&(5!3&-20',P!V*,!0&'!HAI-55*3(-0'4!)'/'M!



!

!

""$!

F5->)M!0&(5!<*,N!(5!-.,'-41!>/4',!<-1!<(0&!0&'!,'5*.>0(*/!*?!0&'!Q_HCT!3,150-.!

50,>30>,'!-/4!50>4('5!*/!0&'!?>/30(*/-.!'??'305!*?!0&'!-55*3(-0'4!+-,(-/05!6l*3&-/!

"#!$%&!$#TT:P!V*,!*0&',!-55*3(-0(*/5!5>3&!-5!0&'!(/0',)'/(3!,')(*/5!-0!$2TE!-/4!

$TO$$M!'50-;.(5&(/)!-!2-0&*.*)(3-.!,*.'!(5!?-,!=*,'!3&-..'/)(/)P!F*<'+',M!0&'!

)'/'0(3!50>4('5!(/!HA!4(53>55'4!(/!0&(5!0&'5(5M!2,*+(4'!5>;50-/0(-.!(=2,*+'='/05!

(/!*>,!>/4',50-/4(/)!*?!0&'!-'0(*.*)1!*?!HA!-5!-!4(,'30!,'5>.0!*?!0&'!aiHA!4-0-P!
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*+,-(5/5/!-/#1?!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'::W#""A"O!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E!

!



!

!

"#"!

!

*+,-(5/K/!-/#1?!2&3(-0!2'::W#""A"!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!-0,@!

N!'1-G(03!/1+/!2'::W#""A"!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!+''-.(+/(-0!(0!

/1&!2&3(-0E!

!

!
!

6FG,H,I,H#(40(J(*'+,$
(
!

F1('!3&0&!&0.-)&'!86FaO!G1(.1!>-2S'!1&/&2-)(S&2'!G(/1!6./(<+/(03!J2-/&(0!W!

=6J7WD!(01(?(/(03!(/'!/2+0'.2(;/(-0!>+./-2!>*0./(-0E!86Fa!1+'!?&&0!'1-G0!/-!;,+@!

+0!(S;-2/+0/!2-,&!(0!Z57W:7;2-)*.(03!F!.&,,!=F4W:D!)(>>&2&0/(+/(-0E!%BC<$D$,S(.&,

'1-G!0-2S+,!F4W!+0)!F49!)(>>&2&0/(+/(-0!?*/!)&.2&+'&)!Z5W:!;2-)*./(-0!*0)&2!

F4W:!.-0)(/(-0'!=H.12+S,,EC,BFG!9$$AD!]<()&0.&!>2-S!3&0&/(.!+0)!>*0./(-0+,!

'/*)(&'!1+'!;2-<()&)!'*;;-2/!>-2!/1&!2-,&!->!F4W:!,@S;1-.@/&'!(0!(0>,+SS+/-2@!

)('&+'&'!'*.1!+'!Z8L!+0)!6HE!Z59"%!7!&''&0/(+,!>-2!S+(0/&0+0.&!->!F4W:!;+/1G+@!

N!1+'!?&&0!+''-.(+/&)!G(/1!6H!;2&<(-*',@!=8*2/-0,EC,BFG!9$$:U!`+2+)&2(,EC,BFG!

9$$ADE!!!



!

!

"##!

!

*+,-(5/L/!%#>5!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'W:C:WCO!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E!

!

!

!

!

!

!

!

!

!

!

!



!

!

"#C!

(

*+,-(5/M/!%#>5,2&3(-0!2'W:C:9W!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!-0,@!N!

'1-G(03!/1+/!2'W:C:9W!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!+''-.(+/(-0!(0!/1&!

2&3(-0!=2'W:C:WC72'W:C:9W!29M$EBDE!

!

!

6FG,H,I,H#(45(J(!'#(J(="I-G#2H(-.%/(

!

A#2!&0.-)&'!+!;2-/&(0!/1+/!;-/&0/(+,,@!;,+@'!+!2-,&!(0!+*/-;1+3@!?@!(0/&2+./(03!

G(/1!6FXWK5W!(0!/1&!*?(V*(/(07,(Q&!=b85D!/2+0'>&2!.+'.+)&!0&/G-2Q!2&';-0'(?,&!

>-2!<&'(.,&!&,-03+/(-0!+0)!+*/-;1+3-'-S&!+''&S?,@!=8&12&0)',EC,BFG!9$W$DE!6!

0-07'@0-0@S-*'!HIJO!2'99#9BB$O!(0!#>A+8"+!1+'!?&&0!+''-.(+/&)!G(/1![2-10c'!

)('&+'&!(0!+!3&0-S&G()&!+''-.(+/(-0!'/*)@!=b`!2&;,(.+/(-0U!;P$E$$$#O!d%eWE"CD!

=4+S;&,EC,BFG!9$$:DE!6*/-;1+3@!('!(S;-2/+0/!>-2!;2-/&(0T-23+0&,,&!)&32+)+/(-0!

+0)!1+'!?&&0!(S;,(.+/&)!(0!;+/1-3&0&'('!->!1*S+0!)('&+'&'!'*.1!+'!.+0.&2O!

0&*2-)&3&0&2+/(<&!)('&+'&'!=&E3E!6,^1&(S&2c'!)('&+'&!+0)!4*0/(03/-0c'!)('&+'&DO!



!

!

"#K!

+'!G&,,!+'!(0!(00+/&!+0)!+)+;/(<&!(SS*0(/@!=H1(0/+0(!f!`,(-0'Q@!9$$#U!`*0)*!f!

F1-S;'-0!9$$BDE!!

!

!

,

*+,-(5/4N/!A#2$'3-@!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'CBC"99CCO!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E,

,

!'#0-.%/$8#O&,$(=$P,$%&-&,$2+(!$2+QI&I(



!

!

"#:!

$

*+,-(5/44/!A#2$'3-@!2&3(-0!2'W9##:#KA!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!

-0,@!N!'1-G(03!/1+/!2'W9##:#KA!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!

+''-.(+/(-0!(0!/1&!2&3(-0!=2'CBC"99CC72'W9##:#KA!29M$EKDE!

!

!

6FG,H,I,H#(4M(J('+!)1(
!

!

#>A?*!&0.-)&'!+!.@'/&(0&!;2-/&+'&!/1+/!;,+@'!+0!(S;-2/+0/!2-,&!(0!+*/-;1+3@!

=H.1&2^7H1-*<+,,EC,BFG!9$$:DE!6*/-;1+3@!('!/1&!-0,@!;2-.&''!?@!G1(.1!G1-,&!

-23+0&,,&'!.+0!?&!2&.@.,&)E!Z/!('!&''&0/(+,!>-2!.&,,!'*2<(<+,!(E&E!.&,,*,+2!1-S&-'/+'('!

/-!S+(0/+(0!(0/&20+,!'/+?(,(/@!<(+!+)g*'/(03!;1@'(-,-3(.+,!;2-.&''&'O!+'!G&,,!+'!.&,,!

)&+/1!=/@;&!ZZ!=+*/-;1+3(.D!;2-32+SS&)!.&,,!)&+/1D!=H1(0/+0(!f!`,(-0'Q@!9$$#DE!

Z/!1+'!?&&0!1@;-/1&'('&)!/1+/!6FX#L!('!+0!&''&0/(+,!.&,,!'*2<(<+,!>+./-2O!+0)!

.+';+'&7"!.,&+<&'!6FX#L!*0)&2!+;-;/-/(.!.-0)(/(-0'!+,,-G(03!(/!/-!+./!+'!+!



!

!

"#B!

2&3*,+/-2!->!+*/-;1+3@!.-*;,(03!S(/-.1-0)2(+,!)@'>*0./(-0!/-!+;-;/-'('!=8&/(0!f!

5+0&!9$$ADE!!

,
!

,

*+,-(5/4)/!#>A?*!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'::CB:#KWO!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E!

!



!

!

"#A!

,

*+,-(5/4E/!#>A?*!2&3(-0!2'::CB:#KW!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!

-0,@!N!'1-G(03!/1+/!2'::CB:#KW!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!

+''-.(+/(-0!(0!/1&!#>A?*!2&3(-0E!F1&!+''-.(+/(-0!'(30+,!G(/1!2'"#K"BAWA!('!

;-/&0/(+,,@!+0!(0)&;&0)&0/!+''-.(+/(-0!(0!/1&!)('/+0/!*;'/2&+S!2&3(-0E!!

!

!

6FG,H,I,H#(4M(J(2.'&-')$
!
!

&3#/'#?!&0.-)&'!/1&!1(31,@!.-0'&2<&)!82+1S+72&,+/&)!3&0&7W!=8%XWD!;2-/&(0!

/1+/!+./'!+'!+0!6FJ+'&!(0!/1&!S*,/(S&2(.!HhZTHIa!.-S;,&_!>-2!.12-S+/(0!

2&S-)&,(03!/1+/!2&3*,+/&'!3&0&!&_;2&''(-0!=J1&,+0,EC,BFG!WAAADE!8%XW!2&3*,+/&'!

/2+0'.2(;/(-0!->!<+2(-*'!;2-/&(0'!'*.1!+'!HS+)"O!H/+/WO!H/+/9O!?&/+7.+/&0(0O!;C"!

+0)!;%?!=F2-//&2!f!62.1&2!9$$BDE!Z/'!&_;2&''(-0!('!/(31/,@!.-0/2-,,&)!+'!.1+03&'!

,&+)!/-!.&,,!'&0&'.&0.&!+0)!+;-;/-'('!=6,&''(-,EC,BFG!9$W$DE!\-2&-<&2O!.12-S+/(0!



!

!

"C$!

2&S-)&,(03!+0)!823W!6FJ+'&!>*0./(-0!1+<&!?&&0!'1-G0!/-!?&!&''&0/(+,!>-2!F!.&,,!

)&<&,-;S&0/!+0)!(SS*0&!2&';-0'&!(0!S(.&!=X&?*12,EC,BFG!9$$"DE!!

!

!

,

*+,-(5/40/!&3#/'#?!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'WWKKKAA"O!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E!

!

2.'&-')(8#O&,$(=$P,$%&-&,$2+(!$2+QI&I(



!

!

"CW!

,

*+,-(5/4./!&3#/'#?!2&3(-0!2'WWKKKAA"!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!

-0,@!N!'1-G(03!/1+/!2'WWKKKAA"!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!

+''-.(+/(-0!(0!/1&!2&3(-0E!

!

!

6FG,H,I,H#(4M(J(3.314*$
(
!

H3H*.%!=1*3?%D!&0.-)&'!+!S&S?&2!->!/1&!i\iL9!>+S(,@!->!1('/-0&!)&S&/1@,+'&'!!

=`+/-1!9$$#U!F+0,EC,BFG!9$$BDE!4('/-0&!/+(,!=(E&E!&;(3&0&/(.D!S-)(>(.+/(-0'!;,+@!+0!

(S;-2/+0/!2-,&!(0!/1&!.-0/2-,!->!3&0&!&_;2&''(-0E!i\iL98!';&.(>(.+,,@!

)&S&/1@,+'&'!4"`A!/2(S&/1@,!+/!;&2(.&0/2(.!1&/&2-.12-S+/(0O!G1&2&!

/2(S&/1@,+/&)!,@'(0&!('!;2(0.(;+,,@!+''-.(+/&)!G(/1!/2+0'.2(;/(-0!2&;2&''(-0!

=a-)-2,EC,BFG!9$$KDE!!

!

!



!

!

"C9!

,

*+,-(5/45/!H3H*.%!2&3(-0!*0.-0)(/(-0+,!+0+,@'('!N!'1-G(03!/1&!/-;!1(/!HIJ!

=2'K$ACWBC:O!;*2;,&D!(0!/1&!+0+,@'('!->!(S;*/&)!3&0-/@;&'O!+0)!/1&!5L!;+//&20E!

!

!

!

!



!

!

"C"!

*+,-(5/4K/!H3H*.%!2&3(-0!2'K$ACWBC:!.-0)(/(-0+,!+0+,@'('!*'(03!(S;*/&)!)+/+!

-0,@!N!'1-G(03!/1+/!2'K$ACWBC:!+''-.(+/(-0!G+'!/1&!-0,@!(0)&;&0)&0/!

+''-.(+/(-0!(0!/1&!2&3(-0E!

!

!

8#R#G#$P#I(R,G(!""#$%&'(E(

(

a-)-2O!8E!LEO!`*?(.&QO!HEI,EC,BFG!=9$$KDE!jiSg)9?!+0/+3-0(^&'!4"`A!/2(S&/1@,+/(-0!
+/!;&2(.&0/2(.!1&/&2-.12-S+/(0!(0!S+SS+,(+0!.&,,'Ej!X&0&'!L&<!)N=W9DR!
WCC:7WCK9E!

X&?*12O!FE![EO!`-<+,&<O!XE!ZEI,EC,BFG!=9$$"DE!jF1&!2-,&!->!823WO!+!.+/+,@/(.!'*?*0(/!->!
S+SS+,(+0!.12-S+/(072&S-)&,(03!.-S;,&_&'O!(0!F!.&,,!)&<&,-;S&0/Ej!i!

]_;!\&)!4ML=W9DR!WA":7WA#AE!
X*-O!kE!HEO!5(O![EI,EC,BFG!=9$W$DE!j6''-.(+/(-0!->!Z57W!3&0&!.-S;,&_!S&S?&2'!G(/1!

+0Q@,-'(03!';-0)@,(/('!(0![1(0&'&!4+0!;-;*,+/(-0Ej!Z0/!i!ZSS*0-3&0&/!
EK=WDR!""7":E!

4+S;&O!iEO!a2+0Q&O!6EI,EC,BFG!=9$$:DE!j6!3&0-S&7G()&!+''-.(+/(-0!'.+0!->!
0-0'@0-0@S-*'!HIJ'!()&0/(>(&'!+!'*'.&;/(?(,(/@!<+2(+0/!>-2![2-10!)('&+'&!
(0!6FXWK5WEj!I+/!X&0&/!EM=9DR!9$:79WWE!

`+2+)&2(O!FEO!4+2<&@O!LEI,EC,BFG!=9$$ADE!j6''-.(+/(-0!?&/G&&0!/1&!(0/&2,&*Q(0!9"!
2&.&;/-2!+0)!+0Q@,-'(03!';-0)@,(/('!('!.-0>(2S&)!?@!+!0&G!b`!.+'&7
.-0/2-,!'/*)@!+0)!S&/+7+0+,@'('!->!;*?,('1&)!'&2(&'Ej!%1&*S+/-,-3@!

=d_>-2)D!0L=#DR!"BK7"BAE!



!

!

"C#!

`+/-1O!\E!=9$$#DE!jZ)&0/(>(.+/(-0!+0)!.1+2+./&2(^+/(-0!->!i\iL9!>+S(,@!3&0&'!(0!

'(,(.-Ej!Z0/!i!d0.-,!)0=KDR!WK9"7WK9BE!
`*0)*O!\E!f!F1-S;'-0O![E!8E!=9$$BDE!j6*/-;1+3@R!?+'(.!;2(0.(;,&'!+0)!2&,&<+0.&!

/-!)('&+'&Ej!600*!%&<!J+/1-,!ER!#9:7#CCE!
5(O!HEO!H/2&,-GO!6EI,EC,BFG!=9$$9DE!jZ%6`7#R!+!0-<&,!S&S?&2!->!/1&!Z%6`!>+S(,@!G(/1!

/1&!;2-;&2/(&'!->!+0!Z%6`7Q(0+'&Ej!J2-.!I+/,!6.+)!H.(!b!H!6!MM=BDR!CCK:7
CC:9E!

\+Q'@S-G@.1O!hE!JEO!%+1S+0O!JEI,EC,BFG!=9$$KDE!j6''-.(+/(-0!->!/1&!Z5W!3&0&!
.,*'/&2!G(/1!'*'.&;/(?(,(/@!/-!+0Q@,-'(03!';-0)@,(/('R!+0!+0+,@'('!->!/12&&!

[+0+)(+0!;-;*,+/(-0'Ej!62/12(/('!%1&*S!.0="DR!A:#7ABCE!
J1&,+0O!\E!5EO!H(>O!HEI,EC,BFG!=WAAADE!j%&.-0'/(/*/(-0!->!+!.-2&!.12-S+/(0!2&S-)&,(03!

.-S;,&_!>2-S!HhZTHIa!'*?*0(/'Ej!\-,![&,,!E=9DR!9#:79C"E!
%&<&(,,&O!iE!LEO!H(S'O!6E!\EI,EC,BFG!=9$W$DE!jX&0-S&7G()&!+''-.(+/(-0!'/*)@!->!

+0Q@,-'(03!';-0)@,(/('!()&0/(>(&'!0-07\4[!'*'.&;/(?(,(/@!,-.(Ej!I+/!X&0&/!

0)=9DR!W9"7W9:E!
H.1&2^7H1-*<+,O!%EO!H1<&/'O!]EI,EC,BFG!=9$$:DE!j%&+./(<&!-_@3&0!';&.(&'!+2&!&''&0/(+,!

>-2!+*/-;1+3@!+0)!';&.(>(.+,,@!2&3*,+/&!/1&!+./(<(/@!->!6/3#Ej!]\8d!i!

)5=:DR!W:#A7W:K$E!
H.12+S,O!8E!bEO!4(,)0&2O!`EI,EC,BFG!=9$$ADE!jF1&!6J7W!/2+0'.2(;/(-0!>+./-2!8+/>!

.-0/2-,'!F=4DW:!)(>>&2&0/(+/(-0Ej!I+/*2&!05N=:9C"DR!#$C7#$AE!
H1(0/+0(O!FE!f!`,(-0'Q@O!LE!iE!=9$$#DE!j6*/-;1+3@!(0!1&+,/1!+0)!)('&+'&R!+!)-*?,&7

&)3&)!'G-2)Ej!H.(&0.&!EN5=CKABDR!AA$7AACE!
F+0O!4EO!h*O!HEI,EC,BFG!=9$$BDE!jF1&!i\iL9!S&S?&2'!->!1('/-0&!)&S&/1@,+'&!

2&<('(/&)Ej!\-,!8(-,!%&;!E.=#DR!CCW7CCKE!
F2-//&2O!`E!hE!f!62.1&2O!FE!`E!=9$$BDE!jF1&!8%XW!/2+0'.2(;/(-0+,!.-2&3*,+/-2Ej!

I*.,!%&.&;/!H(30+,!5R!&$$#E!
(

(

!

!

!
!

!
!

!

!
!

!
!

!

!
!

!

!
!

!
!



!

!

"CC!

*=C@B6!1B<>?(

:2G2%#G&(1O![-1&0![iO!J-(0/-0!iiO!h-2)'G-2/1!8JO!#,''/8,JB;KBLC,MC;:LNFO,

BMM:PKBCEQ,RKCS,;SETUBC:KQ,B;CS;KCKM,KL,CR:,V:VTFBCK:LM,KM,L:C,BMM:PKBCEQ,RKCS,

BLWOF:MKLN,MV:LQOFKCKMG!%1&*S+/-,!Z0/E!9$W9!6;2!BE!!

 

:2G2%#G&(1O!J-(0/-0!iiO!h-2)'G-2/1!Fh4O!4+2<&@!LO!6;;,&/-0!56O!%&<&(,,&!iLO!

a+22+2![O!4+2(0!6O!82-G0!\6O!h-2)'G-2/1!8JO!"KUKCEQ,NELECKP,BMM:PKBCK:L,

XECREEL,>25/&5+#I,ELP:QKLN,CSE,V)),CTU:T;,LEP;:MKM,<BPC:;,;EPEVC:;I,BLQ,

BLWOF:MKLN,MV:LQOFKCKM,KL,CSE,Y1,'BTPBMKBL,V:VTFBCK:LG![,(0(.+,!f!]_;&2(S&0/+,!

%1&*S+/-,-3@E!9$W9!i+07a&?U"$=WDRWW$7"E!

!

4+2<&@!LO!J-(0/-0!iiO!:2G2%#G&!FO!6;;,&/-0!54O!a+22+2![O!h-2)'G-2/1!8JE!#,

P:UU:L,<TLPCK:LBF,JB;KBLC,:<,ELQ:VFBMUKP,;ECKPTFTU,BUKL:VEVCKQBME,.,Z[/#@.\,

CSBC,;EQTPEM,UB]:;,SKMC:P:UVBCKXKFKCO,P:UVFE^,PFBMM,-,E^V;EMMK:L,KM,L:C,BMM:PKBCEQ,

RKCS,BLWOF:MKLN,MV:LQOFKCKMG!%1&*S+/-,-3@!=d_>-2)DE!9$WW!H&;UC$=ADRW:9$7WE!!

!

6*'/2+,-7603,-76S&2(.+0!H;-0)@,-+2/12(/('![-0'-2/(*S!=F6H[D!+0)!/1&!

h&,,.-S&!F2*'/![+'&![-0/2-,![-0'-2/(*S!9!=hF[[[9DE!AEL:UE$RKQE,BMM:PKBCK:L,

MCTQO,KL,BLWOF:MKLN,MV:LQOFKCKM,KQELCK<KEM,<T;CSE;,L:L$3!',BMM:PKBCK:LMI,BLQ,

QEU:LMC;BCEM,CSBC,CSE,[/#@+,BMM:PKBCK:L,KM,;EMC;KPCEQ,C:,!"#$%.6,V:MKCKJE,PBMEM,

KUVFKPBCKLN,VEVCKQE,V;EMELCBCK:L,BM,CSE,FKWEFO,UEPSBLKMU,TLQE;FOKLN,CSE,

BMM:PKBCK:L,:<,!"#$%.6,RKCS,CSE,QKMEBMEE!I+/!X&0&/E!9$WW!i*,!W$U#"=BDR:KW7:E!

!

J-(0/-0!iiO!4+2<&@!LO!:2G2%#G&!FO!6;;,&/-0!54O!a+22+2![O!h-2)'G-2/1!8JE!>SE,

SKMC:LE,QEUECSOFBME,H#/-*+#,KM,BMM:PKBCEQ,RKCS,MTMPEVCKXKFKCO,C:,BLWOF:MKLN,

MV:LQOFKCKMG!X&0&'!ZSS*0E!9$WW!i*,UW9=CDR"AC7BE!!

(

J-(0/-0!iiO!4+2<&@!LO!:2G2%#G&(1S(6;;,&/-0!5O!a+22+2![O!H/-0&!\6O!H/*22-.Q!%LO!
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