I"H#$H#1%E& & ()$*+,$!-#*] #+1$&/$*+1%0&1%*' $2#"*3%&-4 $$
*$2%&50)1"&0&1%*'$*55-&*1" $
067869:$'7:;%
*$,%000#-1*1%&+ $

7$

1<7=7:>7>,@$%

5<ABA:CADS$C>$C6A$/EB9?C7AB$>FSCHASG: 7THA<B7C@$>F$5A::B@?HE:7E
7$
S5E<C7E?$/9?F7??7=A:C$>F$C6AS-AI97<B8=A:CB$F><$C6A
A <AAS>EBC><$>F$567?7>B>J6@%
KLKL$

$
09JA<H7B><$>F$,7BBA<GECT>: (<ED9ECAS$(<>9J$16E7<IA<B>:

~ .Y $
MIPX At ‘RCW”!!!!!!!" MW
*D<7E:$-E7:AN$,056770$8$  $  16E<?ABF>AFF?A<N$S560,0%

-786E<D$5A<<@$G:7THA<B7C@$5<>FABB>8=CASS<>HABB><
,AJE<C=A:CB$>F$1<7=7:>7>,@N$$ ,AJE<C=A:C$>F3$1<7=7:37>,@
5B@867EC<@NS$E:D$5B@86>?>:@$ G:7HA<B7C@3$>F$5A::B@?HE:7E$
G:7THA<B7C@$>F$5A::B@?HE:7E

$

$

,/BBA<CEC7>:$1>==7CCAA

*D<7E:$-E7:A$ -786E<D$5A<<@$G: 7THA<B7C@F$5<>FABB><$>F$1<7=7:>7>; @NS$5E
E:D$5B@86>7>;@N$G: 7THA<B7C@$>F$5A::B@?HE:7E$

$

.E<C6ES$/E<E6 PE?CA<$"0%$*::A:QA<;$5<>FABB><$>F$+EC9<E?$087A:8ABNS5<>FAE
5B@86>7>:@N$G: 7THA<B7C@$>F$5A::B@?HE:7E$

$

S@$'E=7?CH: *BB>87ECA$5<>FABB><$>F$+A9<>?7>: @SE:D$56 @B78E?$.AD787: A%l
-ABEQ7?7CEC7>:N$G:7THA<B7C@$>B$5A::B@?HE:7E

$



I"HSHI%6& & ()$*+, BI-#41 #+HS&IS*+%0&1 %% $2#"*3%&-4

2%&50)1"&0&1%*'$*55-&*1" $

185)-%(" !'$
6767
089:8;<$'9<$
$

189>$?@AB$9>$C9:D<>DE®H<EDASFSDS$
1ADGFOHD$1@IItBRASI;FIB <
+@<1@IIDA: 9GBGAD*COBIRL

'9:D<>[3

$
|@$HID?$GC$: @NORIPEEEII$HI>OF

8FFN>4RR:ADGFIHD: @11@<>M @ A< REBRD TR RBO
$

$3



I "#$%&'$G-&,"$
$ %F$9>$?9F8%$I03;FI@>F$SGNNAD:9OGFI@<$G<E$?GAID>FSAD=GAESF8GF$%SEDE

E9>>DAFGFIQHEFFH@CSS T TQFIR/IQIWK WQSG<ES' MK

9%



" #3%&'()*+,)%- $
$ ISDAD$GADSIG<O$N DEHFREEBHP @ A$S>; NN @BEAB<—HBEG0>$V @HSHO
?@AB®;CE$<@F$8GHD$IDD<$N@>>9JCD$?9F8@;F$O@;M$/9A>FQ$%$@PPDASIO$>9
GIGX9<EEH>BASC<$-CIROASNAGHIIEDPIDAI<=$>NN@AF$G<E$>FDGEPG>F$
D<:@;AG=DID<F$@HDAS$KIBERBHCGA=$P @A$SIDCIDHPE@APSHD@ :GFI<=3@<$I0%
JDBGEBIDICLEIDPIG<ESP@AS: @<>FG<FCOSNA@HIE9<=3ID$?9F8IHBE ;GICDI@NN
GCC@7?$ID$SF@$JD: @ID$F8D$ID>F$SAD>DGA:8DA$%S$: @;CE$SIDMS) @ ;$8GHDSFA;CO$JI

G<O@<D$: @;CE$8GHD$G>B NEMNIADGHGHEH

SR\GFEREGBI<ESG>HO@;M$
$ $0$79>8$F GHIEHBDGAFPDCF$F8G<B$O@;$F @SIOSNGAF<DAS,DABBS$.9:8GDC$
P@B8BDAI<=FIDFERASIDI<=$>@SNGFID<F$G<ES;<HDHADES HII<ECHCARED>>SF8DS$
'@;<FARR$>;NN@AFSI MEE@GCO$9IN @ AFBSEBRINBESF @S PRAD<GCHEZESD
10$>9>FDA@AGS PR ASGC?GO>$NA@HIEI<=$;<: @ <ESENGRG BSEEDHBDSGIP9:D>$
O@;$IGED$F8GF$D<GJICDESID$F @ $NQAS BBEBI-ABEHS FDAI<=$I0$C@HD$@P$>:8@
GII9F9@<$F@$N;A>;DSGC$58,$9<$FBDSPIA>FSNCG:DM$

.G<O$F8G<BEI Q@ <EDAMRE @A>$. GABERSG<ES-@O3$"'GIICF@<$P@ASO@;A
9<>9=8F>$G<E$=;9EG<:D$E;A9<=$10$58,5ODGA>M$!8G<B$O@;$J@F8SP@A$IDI<=$D<
?9CC9<=$F@3$ID$GSNGAF$@PS$IOSE>>BRECHRNIR H@USEHBIEMGCCI@P$FSDS.@G;F
G<E$AD>DGA:83G>>9>FG<F>$?8@>D$: QREBODHIGNDAEMEBSIBIEEBG<BSO@;$
F@®8D3$5D5x=H:8@ C@=0$G<ES5>MBIGHADSE>$?DCCSG>$F8DS1ID<FDASP@AS
+D;A@>:9D<:D$G<ESHERAFOHI<=RME 9F9 @< ANTD <>HIDED;A:D>QSG<ES
9<HGC;GHININ @AF; PERSAD>QE AL CGI B EESMER @ MBB<BSO@;$GC>QIF@$

o1



F8D$5D<<$1A919<@C@=0$EPREBNARHIEI<=3ID$?9F83FSDS@NN@AF;<9FO$F@$N; A
G:GEDI9:$G>NOAGFI@<>
/9<GCCBRIFLOES|;:8F @G A ; ADS/GAGYO@IS\GNCG<Q$" @<=$]8G<=Q%
-DJID::G$MIG:8Q$&CIHIGS 1FDONH <$POABGFF8D?$ DIPQEBFSDASD<F$G<ES
P@AIDA$5DALR<@C @8 D$F,ED<QIGIEH0*0=@HIG<ES(*50*$: @11;<OFIP@AS

IGB9<=$10$5D<<$DYNDRIEIBIESP;CPIGE9<= $



" J-0"#- !
$

I"H$H1%8 & ()$*+,SI-#* #+1$&/$*+1%608 1%+ $2# *3%&-4$ $
*$296&50)1"&0&1%*'$*55-&*1"  $
089:8;<$'9<$
*EA9G<$-G$<D
$
_89CD$<FDIN@AENMO-ND: FEBRIESF8D$DFI@C @=0$G<E$FADGFID<F$@P$G<FI>@:9GC(
@PFD<$DINSGERRE@=9:GC$DY NIBEEBARSERHERS-D<:D$@P$AD>DGA:8$DYGI19<9<=$
JI@C@=9:GC$9<PC;D<:D>$@P$G<F9>@:9GC$IDBGHI@AMS+DHDAFBDCD>>Q$F8D$9
PG:F@A>$9<$:A919<@C@=9:GC$AD>DGA:8$ADIGI<>$CIIIFDEM$!89>$E9>>DAFGFI@+<
NGNDA>$BF8GFD$8 @ ?$3DE@TBPG:F@A>$:G<$NA@HIED$SBFIGBEEBRF@GIBD
FADGFID<F$@P$G<F9>@ MEENDRIGHHYBEPA@<FGC$C@IDSG>$GS<D,AGCS:@AADCG
=AG CCGAS$@ PHGSE@®A$ @ PRBOETGASQPRHIESE; CFMEIRE: @<FAG>F$F@$
ADE;:DESPA@<FGIGFCIBHDS: e :9GFDE$?9F8%: @<HD<FO@<GCS@PPD<E9<=Q%$9
PA@<FGC$C@JII Q@ ; KESHF @313 9GFDE$S?IKGHCAGAS @ PRH=ESD>FI<=$
F8GH® |D$I<EIHIEGHISEE H DIBEHG <FG=D$9<$NDANBINEER@-INGFI@<GC$G<ES
GH@:GFI@<GESSREFNA@HIEI<=$>NN@AF$P@AS$G<$DFI@ C@=91GBSREEED>>$1@
@PPD<E9<=$F8GF$E9PPDA>$PA@I$F8GF$@P$: @ <HDEFHD=GFHR® PPD<E9<=M$5GNL
ADCGF9@<>89N$JDF?DD<$GIO=EGCEIE@SDIEHD@SCCIHICIRSES
:@11;<9FOP @;F8SINCBIEI<=>$9<E9: G FHIHBUF$S BI-8H SFAGIF>$DY89J9FDES
A9=8F?GBES-EGCG$H@C;|D$G>0IIDFA0$?89C DR B IFATHEES< QS
G>OIIDFAQe$: @<FAG>FQS$IG8D-ERIFRS FCICSF@$>8@ ?$G<$GIO=EGCG$H@C;ID$
HS



G>0OIIDRA0$?89CDS$IGCOERRFBFAGIF>$>8HRERE ?GAED I I DFAXG!8D>DSPI<E9<=>
>:==D>F$E9HDABBABE GEDE$@EDHDC@NID<FG CHhAG) POETEBBSG<ESE @ ?
1"$FAGI95GMBASASDHGC;GFDESDI@F9@<GC$9<FDCC9=D<:D$G>3$GSIDEIGF@AS@P$
JDF?DEIS;F@<@19:$P;<:F9@<9<=$G<ESNSHKBOCHKHBAD>; CF$>,==D>FHBGF$
JC;<FDE$G;F@<@I9:$P;<:Po@E9x&h 9G F BHNCIHADESDI@FI@<GC$9<FDCC9=D<:DQ$?8
O<$F; A GC>>@:9GFHEESRDISB>DESN>0: 8 BISEEFIMID<HD>FI=GFDE$F8D$.G;>GC$A@C
FBDSNADPA@<FGCSABBYHIBBG<ESG<FI>@:9GC$IDBGHI@A$9<SG$>GINCDS@P$
*CF8@;=8%$09DCE9<=%$<;CC$AD>;CF>Q$F8D$>F;EOQ0%$>;==D>F>$F8D$9IN@AFG<:D$@P$:
P;<:FO@<GC3$G>0OIIDFAID>Q3$<D;AGCS: @<<D:FIHIFOQ$G<ES>GINCD$:8GAG:FDA9>F9
<D;A@I@EGFI@<$D¥CBb@=DFBDH>F;E9D>$8GHDSFSDSN @ FD<FIGCIF@$GEHG<:I
A919<@C@=9:GC$FBD@AO$G>$?DCCIG>$FADGFID<F$G<E$SI<FDAHD<FI@<$JOS$OEL

JI@N>0:8@>@:9GC$9<PC;D<:D>$@PIGC<FIN@ A EED>$NA@H9ED$

FADGFID<F$@P3$G<F9>@: % C$IDBGHI@AMS

HID



()1 &1 1#8%-)%-/ !

"#3%&'()*+,)%- 1222222222222 22 2222222222220 700D PP PDP DD D DD TPRR 2222222272

" [-0"#- D2222222222222 29999999 P DD DD IBTIP DD DI D DD D DD IBTIP DD D DD DRI IIDID D 2D D

(5/-1&11-".()/ 2222222222222 2 2222222 P P20 0000 D DD DD DD DD D0 PP DD 222222
(5/-1&115((7/-0"-5&%/ 2222222222222 2222222220222 2P P PP DPDPDDITRRIID 222222,
+)%)0"(15%-0&*7#-5&% 2222222222222 2222222222202 2020 PP D PPDIREDPIDD 2222 2

9::<=18/>??2:=@ 122222222222 222 222222222222 2P 70002 PP2D PP DD 000D VD DD

222222z

9::<=IB!/>??:=@ 2222222222222 2222222220222 P 702002 PPDPI P2 DDV PPRBDPP 222222

9::<=ID\/>??:=@ 2222222222222 2222222220 2P 22D 700002 PP DPI DD DDV PP BRI PP 222222

9::<=IAl[>??2:=@ 122222222222222 2222222222222 70002 D PPD PP DD 000D VDD D)

222222z

9"9)0!8  G!5%#0)"/)*110&%-"(1(&.)IH&(7,)I"/1"1%) 70"

#&00)("-)!&1!+0"| JH&(("0!&11)%*5%+ 1222222222222 22 222222222080 PP PP 2 2

"LMN=:QUR222222222222 2229 PPPPDPPPIDDIBRIP PP IDD DD IV D TBRIP D DDV DD D IRRD DD

222227

5PN=QR>0OR20MR2 222222222 222222 222222P D702 2PDD DD DD D700 DD D DBBRDPD DD

{ZRBPDP V7

,<NSQRRR222222222222 222222222220 P P02 2P P DD PP PP 000D D PP P22 2222272

O<M>TRRR 22222222222 29D DPD DD DD DD DD DD DD DD DD DD DIV DDV DPHRIID 2222227

*3MO>MMIRIR 2222222222 2222222022222 D000 22D D PP 2P DD L0000 D 2D DD BRRD DD D DD

#QPOT>MIZIRP 222222222 PPPPPPPPPPPP 22000222 PP PP PP 70000 PP PP VAED DD D DD

9::<=I8I-:LT<M!:PRI13U>=RRR 22222222222 22222222 PDPPDPPPPDIDPPDDP DD

HO$9

WHB PPV

222227



9"9)0!BG!*5H)0+)%-!", 1+*"("IH&(7,)!"/1,,)-05)/11&01,"()!

"06*11)," ()& 7-VI'5-VIV5+VIH)O/7// (& 1" ((&7/ J

BPDD 2222222,

7%),&-5&%"(1-0"5-/ 1222222222222 22 2222222222202 2000020 PP P22

"LMN=:QUR222222222222 299D PPPDD PPV BRI D DI DD D DD DD BRI D P DD DD PIBHRDIID DD D227

5PN=QR>0OR20IR2 222222222 2222222222222 D702 22D D DD DD D700 DD D DPRRDP DD DD D)

,<NSQRRP222222222222 2222222222222 27000 PPPPPDDD DD I000P DD DD DD VRIMPIID 222222

O<M>TRRR22222222222 29222 2P 2D PP P I P 08D DD DD P I DI D 0P D DD DI DD PRIRIDD 2222227

*3MO>MMIBUR 2222222222 2222222220 P PP 00000000 DD D DD D PP P00 P PP PP RDPDPDD 2 2

9:;<=IB!-:.LT<M!:PR!13U>=RMN22222222 222 2 2222P P22 PP PP 200D D PP DDV VNARDIDD 222222

9"9)0!IDG!-V)!,)*5"-5%+10&()!&1!),&-5&%"(15%-)((5+)%#)!&%!

-V)"7-&%&,5#!1 7%#-5&%5%+!WO/I#V&9"-VII0)("-5&%/V59 R22IPE

"LMN=:QUR222222222222 22222222 PPDD DD BB D DDDDD DD DD TP DD DDDDIPRRIDDD 22222

5PN=QR>0OR20MR2 222222222 222222 222222P D700 222D DD D DD D700 DD D DB DPDDDD D)

,<NSQRRR222222222222 22222222222 P P00 2P DD DD PPPP 700D DD PDPDPPHDRIDID 222222

O<M>TRRR 22222222222 22PPPPDDPPIDD D IRIP D ID DD P DID DD IRP D DD DD DD

),
W2

RPPD 2222227

*3MO>MMIBUR 2222222222 22222222200 PP 00000000 DD D DD P PP 22000 P PP PP VIRD PP PPD 2 2

#QPOT>MIZIRP 222222222 PPPPPPPPPPPP 2200022 P PP PP PP P70 PP DD YRCD DD DD DD

9:;<=IDI-LT<M":PRI13U>2MN22222222 22 2 2 22222 PP22PP P22 00000 D D PP DD VDRI DDD 222222

9%



9"9)0'AG!)11)#-/1&1190)108%-"(1#&0-5#"(1/-5,7("-5&%! &%

"++0)//5H)1"%*1"%-5/&#5"(1.)V"H5&0G!"1*&7.() J(5%*Y!

[-0"-515)*Y10"%*&,5Z)*Y/\V", FH&Y-0&(()*Y!19"0"(()( JH0&79!

-05"( R2222222222222 2222222222222 2 700022222222 P P00 P PP PP PP PP,

+<P<=TI*3MO>MRRBR 222222 2 2 2 222222222 PP PP D700 PP PP PP DD 2 70000

"99)%*5#)] 2222222222222 2220002222220 P PP PP PP DD TP P PP

5.(5&+0"9VI 2222222222222 2222222222222 270000 PP PPPPPD DD 7P %

& &H B ©*

©

RPBD22222222:

"LMN=:QUR222222222222 299D PPPD D PPV BRI D DI DD D DD DD BRI D DD DD D PDRABIIID DD D227

5PN=QR>0OR20IR2 222222222 222222 222222P D700 222D D DD DD D700 DD D PRI DP DD DD D)

,<NSQRRP222222222222 2222222222222 270000 PPPPPP DD DD 700D DD DD DD VIRHIIIID 222222

O<M>TRBRR22222222222 222222 PPPPDDP PP 0P DD PDD PP D PPN DD DD DD IBPBRIID 222222

*3MO>MMIBIR 2222222222 2222222 P222PP D000 2P DD D D2 D D L0000 D22 D IR ID DD D DD

9::<=IAlI-:LT<M!:PRI13U>=RMR22222222 222 22222P2D P2 P 2D PR D PI DDV PDIID 22 2 2

PP 222222222

"<PR36!" R2222222222222 2222222222022 70000 P2PPDPDP DIV PP DI

"<PR36!. 1222222222222 22 22222222222 2P 220000 DPIP2PDPD P00 P2 DI

"<PR36# 222222222222 22 222222222222 D 200000 DPIPDD DD P00 P2 DI

[3
b2y

"<PR36!* R222222222222222222P2PPPPPD PP D DD DPD DD DD 0D DD D IRRBD DD DD

R

[P222222222




( 5/-1&11-".()/ !

IGJCD$ M MEDXEDASL@AADCGFI@<>$IDF?DD<$HF;EO$3GA9GICD>
$

IGJCD$ MBM$5GAFIGCS$1@AADCGFI@<$-D>CF>$1@<FA@CC9<=$P@A$,DI@=AGN89
$

IGJCD$ MdM$5GRRSBCEFI@<$-D>CF>$1@<FA@CCI<=$P @ ASBEB2EENS9: $1@<FA(
1@CCGA$&PPH<E9I<=

$

IGJCD$ MLM$,DI@=AGN89:$1 @<FA@C>4$-D=AD>>9@<$-D>:CF>$RO*BR@EFGC$ @JL
@<$(AB@CCGAS$1IAIIBGCIFO

$

IGJCD$ MeMEP@OCGASG<ES$,DI@=AGN89:$1 @ <FA@O>4SEREAIB@<FGC$' @ID$
G<E$OHD=9@<>$@<HABCOCGASLIAIBGCIFO

$

IGJCD$6M M$,D>:AONFOHDSOFGFI>F9:>$@P$OF;EO$3GAIGICD>

$

IGJCD$6MBEM$&'0$-D=AD>>9@<$. @EDC>$P @A$#PPD:F$ NG GAICHBSEI<ES 1S
*|O=EGCG$3@C$ID

$

IGJCD$dM M$,D>:A9NFIHDGIHESEIHERSE FDSSDGA>@<$1 @AADCGFI@<>$IDF?DD<$C
3GA9GJIED>

$

IGJCD$dM6M$.DE9GFI@<$-D>;CF>$IDF?DD<®$0F;EO$3GA9GJICD>

$

IGJCD$LM M$,D>:A9NFIHD$18GAG:FDAI>FI:>$P @ASF,10$0F: E9D B @<$*==AD>>9HDS$:
$

IGJCD$LIZ6KG<:D$!GICDS@P$2G>DCI<D$.DG*:AIHBIDREINSS I1$1 @ <BIFI@<>

$

IGJCD$LIIDRERDN @AFDE$#YNDAIDHD S PENS#PPD: F>

$

IGIJCDS$LEGMEB: OING<F$G<E$#YNDAIID<FDA$1@<VD:F;AD>$GI@;F$(A@;N$*>>9=<ID<F
2C9<E9<=%$%<¥9:D>

|

Y$



( 5/-1&115((7/-0"-5&%/ !

/9=;AD$ M M$!8D @BRXBERR =9:GC$EIPPDAD<: DI HKERINBEF-AGAS @PBD<EDA>M

$

/9=;AD$ MBIBE ;>FAGFI@<$@P$FSDSNGA:DCCGFI@<$@P$FSDSINADPA@<FGCS$: @AFL
G<E$F8ADIMD<>9@<GC$aC@?DAbSHID ?>HAPIRACHIEESHONDAI@AS/A@<FGCSH(OA;:
$f$.9EE CD$/A@<FGC$(0A;>Q$%$f$%<PDAI@AS/A@<FGCSH(OA;>QP&IfS&AIIF@PA@<
9IG=D$?G>$I@E9IPIDESPA@I$-GI<DQP)G<=Q$+GAAQS$g$! @ +xBHasi F GBI +ISDEEQIED
F8D$G<FDAI@A$:9<=;CGFD$:@AFDYM$!8D$91G=D$?GC>$I @EIPIDEFPA@I$-GI9<D$g$)C

19=;AD$6MEISFAGFI@<$@P$GIO=EGCG$G>0OIIDFAID>$9<$ LB EIEBT@BS.GCC@;:
al"b$FAGIF>$=A@;N>$P @ASIGCB>$G<E$PDIGCD>

$

/9=;AD$AMICE ;> FAGFI@<$ @BB3EBBEAESO

19=;AD$dMPME F>$@P$#%$IDEIGFI@<$G<GCO>D>Q$: @<FA@CCI<=$P @A$Wi4$aGb$:
ADCGF9@<>89N$IDF?DD<$>B9<$. @<E;:FG<:D$G<E$F@FGCIN>0:8@NGF8O$G<ES$alk
F8DSADCGFI@<>89N$IDF?DD<$8DGAFSAGFD$G<ESF@FGCSN>0:8@NGF8OM$

$
/9=;AD$LM@PF?GAD$I@EDC$>8@?9<=$DPPD:F$@P$F8D$:;AAD<F$>F;EO;>$I@<FG=DI
|@EDC$@P$F8D$I@<FG=D$aADESE@Ff$G<@EGC$DCD:FA@EDC$JC;DSE@F>f$:GF8@
0G=9FFGC$d,$HID?$@P$I@<FG=DM$-9=8F4$*YOGC$HH,$HID?$@P$I@<FG=DM

/9=;AD$EM$/C@?:8GAF$@P$>F;EO$AD:A;9FID<F$G<E$SD<A@CCID<F

19=; ADSLMECIS;>FAGFIHD$: @INGA9>@<$@P$: @ <HD<F9I B<IRS S G FeS EES",
FGA=DF9<=$F8D$CDPF$a/db$G<E$A9=8F$a/Lb$,'5/1M$_89CD$: @<HD<FI@<GC$F,10%a
ADCGF9HDCOS$E9PP;>DEOFRRELRIFAD<FSPC@?$9>$AD>FA9:FDESF@$FSDSAD=9@<!
A9<=FEIM;A<$DCD:FA@ED>M$/9=;AD$8G>$JDD<$ADNA@E;.DE$?9F8@;F$I@E9P9:GF9
GCM$a67 hb$G>$NDAISFFDES$;<EDASHFISEDRNEFDEPKBRSS*FFKII;FO@<

+@<1@IIDA: 9GRS, DAIHGFIHD=EBal1$2)$+15+

$

Y9



+)%)0"(15%-08&*7#-58% !
#C;:9EGF9<=$F8D$DFI@C@=03$G<E$FADGFID<F$@P$G<FI>@:9GC$IDBGHI@A
IIN@AFG<F$AD>DGA:83F@N9:$G<ESN@C9:0$=@GCIP@AS$:D<F;A9D>Q3$E;D$F@$F8D
D:@<@19:$:@>F>$G>>@:9GFDE$?9F8%>;:83JD8GHI@A%a_89FD8DGEQ$OF@:BEGCDQ¢
5ADE @I19<G <D AGADS< @ C @D YICIG<CHENS:GLA0$S@<$FBDSIING:FS@PS$
>@:9GC$G<E$SD<HIA@<ID £S5 CHEFHEAC, D<:D$@PSNDDA>Q$<D9=8J@A8@ @ES$
:8GAG:FDARBG = IDFGCS: I8B-AP8DSEDHDC@NID<F$@P$G<FS$@:9GC$IDEGHI@A
a:(C@9<$g$!8@1G>QH67. DAF@<Q$ kdIc$08G ?$9$.\GODBIRLBS$:A919<@C@=9:GC$
FSD@ABDE AN @ REIFEHNG: F$@P$F8D$>@:9GCSD<HIA@<ID<F$@<$N>0:8@C@=9:GC
>::8$G>$HRN@RFA@ CS$B=<GBEIHDIGRRDFEIS kk6@ FFPADE>@<$g$"9A>BBOS$ kk7
*CF8@;=8$CD>>$NA@ 19DEPEB&R$:A919< @ CEGPBD-$I9@C@=9:GC$PG.F@A>$9<$
ADCGFI@<$F@$G<FI>@:9GC$IDBGHI@A>$9I>$RDFSGSAD:D<FSEDHDC@NID<FM$
%<$:A919<@C@=0Q$DGACOSAD>DGA:8$DYG19<9<=$J9 G AB=<SFBFO<PC;D<:D>
DAGSBEE @=9:GCSN @$IREADSFSDAD IS EBAFQ ;D <A 9<GTB$+%, %+L().
a"D9EF$g$_DDCE@<QHB3%i$?G>$GCINGAGEI=I$>89PF$PA@I$SF8D$:CG>>9:GCH>:8@ @
ADCODHS@&$% GNDA>ND:FIHD>$@ P/ AMBITCHFEDS:CG>>9:GC$>:8@@CS@P$
A9I9<@C@=0%$G>>;IDESFSGFSND@NCD$@NDAGFDE$9<$>919CGA$?GOSS$G<ESDINSG
G$AD>N@<>D$F@$:AAG=CES@K$HEDSG>$ARBEIERNHIIEIC @=9:GCIN@>9FIHI>I$
NDA:D9HDE$:A919<GC3$ID8GHI@A$G>SI @ ADRIICEC E-9GEESNAED; IDESF8GF$SF8DADS
?DADS$I9@C@=9:GC$EIPPDAD<:D>$JDF?DD<$9<E9HIE;GC>$F8GFS$:@;CE$: @<FA9J;FI
FSDSGNNA@NAIGFD$>@:9DFGCSAD>N@<>D$?@;CE$IDSF@INA@HIEDHSFADGFID<F

>;:8Q%$J9@C@=9:GCSN@>9FIHI> BE CCHNEHIGRAP S, <EDA>FG<E9<=$G<FI>@:9GC$



JD8GHI@&@NDHDAQ$FB89>SNGAGEI=I$SCDES$F @ $KSDHADEHQERBENBAI<@C@=0
G<E$NB8O>9@-REEDG>$@PIMI@A<N$:A919<GC>$a9MDMQ$:A919<GC>$:@;CESIDSOEI

E9>F9<:F$NB8O>9:GC$:8GAG:FDREFIGHIIPSF AR, FDESF @PGA=;ID<F>$9<$>;NN@AFS$(

D:=D<9$@IJA@>DAADA@QENIIN>@<QHBTF89CDIBBBH ESQHDANADFGFI@ <>
G<E$@;F.@i@P$I9@C@=9:GCSAD>DGA:8$ADCGFDES$F@$G<FI>@:9GC$IDSGHI@A>S
F8DAD$ADIG9<$: DAF B FIFERBDSDINSG>9>$@<$:A919<GCS$ADSGIICIFGFI@<$G<ES$F
AD:@=<9F9@<$@P$9<E9HIE; GC$EIPPDAD<:D>$9<$J IBI BDACTIHHRDEDIN @ >9F9@
J9@C@=9:GCSN @FRPTHDAQS@HDASFSDSODGA>Q$AD>DGA:8$@<$I9@C@=9:GC$P(
|@AD$>@N89>F9:GFDE$GQR$OfBS:M<>9E DAGID @R EBAE$D<HIA@<ID<FGC$
:@<FDY¥$p>
%<$AD:D<F$REGSD>$9<$FD:8<@C@=0$8GHD$GCC@?DESP@ASGSI@ADSA9
:@INAD8D<>9HD$DYGII<GFI@<$@P$I9@C@=9:GC$:8GAG:FDAI>F9:>$@P$I<EIHIE
:@<FA9J;FDES$RBIDA=D<:D$@P$>:9D<FIP9:$9<FDAD>F$9<$G<E$DINIA9:GC$>F;E9D>$
PG:F@A>$9<H@CHDE$9<$G<F9>@:9GC$IDBGHI@AMS*>$>;:8Q$FSDADSEG>$IDD<BG!
F8D$JI9@C@=9:GC$:@AADCGFD>$@P$HGAI@ ;>$G<FI>@:9GC$@;F:@ID>Q$9<:C;E9<:
N>0:8@NGF80Q$G<ESGEEADIXICE=-$MD: 8 QFEBD@AID>QIG<ESI<PRANBDFGFI@ <>
ADCGPBEEE>$>;:8$G>$N>0d@=0lHD AQ@C@=0C3ESHB®C@=00Q%
JI@N>0:8@>@ AP C@=03$AD>BEMB/BCI=8FS$FSD$AIN@AFG<:D$@P$: @<>9EDA9<
JO@C@EBF @A>$9<$: @<V;<:FI@<$?9F8$SFAGEHING ORBC@IEEHSH39<$
JI@N>0:8@>@:9GC$:A919<@C GF8GESRO: BH@ES]9 @ C PR EDA>CRESF @$F8D$
EDHDC@NID<F$@P$G$:A919<@C @=9:G<3:APIDCEREIBRESFSDS$?RCC

E@:;ID<FDE®D;,A®@C@=9:GC$:@AADCGFD>$@P$G<F9>@:9GC$ID8GHI@ASGADSIC;<

6%



P;<:F9@<9<=3aDM=MQ$8DGAF$AGFDb$G<ESGCI<@AIGCIIAGI<I>FA;.F;ADSI<$G<FI>(
g$-G9<DQ$677LcP)G<=$9$-GI<D@BBDHDAMIS?B8OBH$9>$9<:ADG>9<=H$PFHIED<:D$@

J9@C@=9:GC$EIPPDAD<:D>$IDF?DD<$BZEPSEOBESEREDRHIE; GC>QSFSDADSI>$CI
AD>DGA:83@<$F8D$=D<DAGCIXGIICIOFO$@P$NADHI@;>CO$9ED<FIOPODES$SIVO@C@=
E9PPDAD<F$FOND>3@P$G<FI>@:9GC3$I<E9HIE;GC>MS$. @ A@EPBQYFHBDS:.G;>GCP;<
JDB8GHI@A$8G>$IDD<$COI9FDEQSG>$FBDIDYI>FI<=3AD>DGA:83@PFD<$;FOCIXD>$:
=A@;N$SE9PPDAD<:D>M$"<EDA>FG<E9<=3$3B30F @A =fMEES @<FA9J;FDSF@$

G<F9>@:9GC$JD8GHI@ASIGO$8DCNSF@$IED<FIPI$ACABRFSEROBESTEMHD<FI@

G<F9>@:9GC$IDS8GHI@AQIG<ESARELESATHOGEIEPSE LbM

1I89>$E9>>DAFGFI@<$GII>$F{

VORI
.luilllll.‘)h\

IEPEQ=9:GCIPG:F@QA>$9<$

;<EDA>FG<E9<=$F8D$DFI@C@=0$@P$HGAI@;>$P@AI>$@P$G<FI>@:9GC$ID8GHI(
>GINCHE<E$P@;ASIDFS@E@C@=9D>Q$F89>$EI>>DAFGFI@<$DYNC@AD>$8@?$J9@
IGO$9<P@AI$FSD$DFO@C@=03$@P$E9PPDAD<F$>;JFOND>$@P$G<F9>@:9GC$ID8GF
DYGI9<D>$:G;>GC$I9@C@=9:GC$ID:8G<9>I1>$P@ASEIPPDAD<F$P @AI>S@BPSG<FI>@
d$G<ES$LBOSD$F8DS:;AAD<F$EI>>DAFGFI@<$;FICIXD>3GHI9@N>0:8@>@:9GCSGNN
F8D$DFO@C@=0%$G<ES$FADGFID<F$@P$G<F9>@:9GC$IDBGHI@AQSFEDSNGNDA>$>!
<D;A@:A919<@C@=9:GC$NDA>ND:FOHDSIO$P@:;>9<=$@<$F? B ISP F8GBI® C@=9:GC:!
JDD<$G>>@:9GFDE$?9F83G<F9>@:9GC$IDB8GHI@A4$N>0:8@NBO>9@C@=9:GC$P;<:
*CF@=DF8DAQ$F8D>D$E@IASRICREFDHP NAHISES>; NN @ AFE9ED<:DSP@AS$FSDS$

9IN@AFG<:D$@P$:@<>9EDAI<=$J9@C@=9:GC$I<PC; IRADGOHIEBEBPHI @ C@=0$G<

G<F9>@:9GC$IDBGHI@AMS

d$



N<EDA>FG<E9<=$J9@C@=9:GC$9<PC;D<:D>$P@A$G<FI>@:9GCS$IDEGHI@ASIC
HGC;GJCD$JD:G;>D$J9 @ C @-8BECHFEIRNERIBGISUHAE)  =6abF$
9<E9HIE;GTIRIPF>NG<M$29@C@=9:GCSEIPPDAD FE>F @SR IREDRSBBCSI<EIHIE; G(
AD>N@<E$F@$F8D$S>GID$>@:9GCID<HIA@<ID<F$9<$FB8D$>GID$IG<<DAMS!I8DS: @INC
9<PC;D<F9GC$9<FDAG:F9@<>$JDF?DD<$G<$9I<EIHIE;GC0>$I9@C@=0QIN>0:8@CQ@
D<H9A@<ID<F$GAD$:A;:9GCSF@$: @<>9EDASID S@REIBRIIIS B IE@BDSH9
JI@C@=9:GCCO$DIIDEEDE$G<E$I9@C@=9:GCSNADEI>N@>9F9@<>$:G<$: @<FA9J;F
‘DAFG9<$FOND>$@P$D<HIA@<ID<F>%$a,9GI@<EQ$677kc$/@:Z;GDAFQS$67 Ic$'9<=Q$"I.
-G9<DQ%$67 kbM$%<EDDEQS$FS8DAD$GADSHGAI@;>$?GO>$9<$@BABSFHDRE=0$G<ES!
9<FDAG:F$a5D<<9<=F @ <$DFPRFONBBEEIOKBABD$PI<EI<=>$@P$F89>$E9>>DAFGFI@s
FBD@ADF9:GCQ$:C9<9:GCQ$CD=GCQ$C<EHH<CDKO$EFSDINO@ENF-OS@PS
J9@C@=9:GC$PG:FQA>$G<ES8@?$J9@C@=9:GC$I<PC;DEFFPG: FaFFNDNGHIZDF$$>
@NN@AF;<9F9D>$F@3$ED>9=<$>@:9GC$I<FDAHD<F9 @ HFROFBI ENITEX OEMBDPIF:
:@1;<9FOQ$G<ES>@:9DFOICFIHIGAIPP 9<=$9<EIHIE;GC>$P@A$?8@1$>;:8$9<FDAHL

?@;CESNA@H9ED$F8D$I@>F$HGC;DM$

9::<=181/>??:=@ !
! I8DSPIANGH DASI<SF8I>SE9>>DAFGFI@<$9>$D<FIFCDEQ$M%<:ADG>DESPA@*
<D;AGC$:@AADCGC HIpQIrGASGONPEEABHDHI@;>$>F,E9D>$ADN@AF$SADE;:DESH@C.
9<$PA@<FGC$AD=9@<>$@P$FSD$IAGI<$I< i<+ HgF- I <CQSRD=-EDA>
<B<@<$?8DF8DA$F8D>D$<D;AGCS$: @ AADCCHINMNEED$ESEBB<=GH$I<$?89FD

:@CCGA$@ RRDZBDEBDRGIBADS$9>$DIDA=9<=$DHIEQxIDR B II@C@=9:GC$

L$



:8GAG:FDA9>FRREBIPE; GC>$78 @$D<=G=D$9<$: @ <HD<BGQ@$ FHENPPADEHEE G <P
F8@>D$?8@$D<=G=DEEGTIVAEQ PRESEIRSDFSGCNR$S67 6b
,GFG$PA@I$G$>GINCD$@P$8DGCFBO$GE;CF$IGCD>$AD:A;9FDESPA@ISFBD$'@
AD=9@<$?DAD$;>DES$F @38DSAIGHI @<>89IN$IDF?DD<$PA@<FGCIR@IDEBA® C;ID$G
@PPD<EB8A=9<GC$P @ KISF@R) CCGA$S@ PPDEAAEMMEAI @ <GCSG<ESAD=AD>>9@<$
G<GCO2DAB>DESF@3IDYGI<D$BAHEDACCAS@PPD<E9<=$9>$G>>@:9GFDE$?9F8$J/
AD=9@<>$F8GF$8GHD$FAGEIF9@<GCCO$IDD<$G>>@:9GFIEHHEIH: @<HD<FI@<G!
>GINCD$@P$BBOSIGCDS$GE;CF>$AD:A;9FDESPA@ 1$EBD$I®OW <=DCD>
[9<E9<=98E9:GFBENG>DE$PA@<FGC$C@ID$H@C;ID$?G>$ G QIR E$?9F 8t
@PPD<E9<=Q$DHD<$GPFDAS$GEV;>F9<=$P @ A$: QNMBASGFIFEB G EADERDGI<BESGC
:@CCGAS$: ANV DADASPA@<FGCHG<ESG<FDAI @ A5 NGB BF AR FDANDS
G>>@:9GFDESRAKEB) CCGA$@PPD<E9<=M$!§DH NERAMGRIERS$O<SED:DNFI@ <$G<ES
:@=<9F9HD$ADGHNBCINRB@HIED$G<SGEHG<FG=D$P @A$9<EIHIE;GC>$F@SNDAND
:@INCDY$P@AI>$@P$@BPHABES:CIF$@P$F89>$>F,EO0$: @<FA9J;FDSF@3IGH=A@ ?9<=9
EDI@<>FAGF9<$SE8EBE;GC>$?8@$D<ACKIBCEHEAS@PPD<E9<=$DY89J9F$
:8GAG:FDA9>F9:>$F8GF$E9PPDASPA@ISF8@>D$?8@$D<=G=[[FHSSEPRBIGRFI@ <G CH(

F8DADS$IGO$ID$SEIHDA=D<F$DFI@C@=9:GCSNA@:D>>D>$F8GF$=9HD$AD>D$F @ $F8L

9:;<=IB!/>??:=@ !
5GND@$a P$F89>$ E9>>DAFGFI@SH DA IDHUEECER® C;ID$-OlIDFA9D>$
P@QAS$SCDSGRBESCIOR;F8$?9F8$G<ES?968Q0 H$DI@FI@KBIFECF8@;=8$F8DAD$9>$
DHOED<:D$EBGEH DI @FI@<GCHRAGOF>$GADS$G>>@:9GFDE$?9F8$GIO=EGCGS$EO>I

F8MI$9>$CD>>$DINGABEREB<$FSDSADCGFI@<>89NS$SIDF?DD<$ 1S FAGOHBIG<E$SGIO=

e$



ISDAD$9>$DHD<$CD>>$B<@7?<$GJI@;F$>;J=A@;N$EIPPDAD<:D>$F8GF$85O$I@EDAC
GIO=EGCG$H@C;ID$ADCHFI@<>89NM

|@$GEEAD>>$F8D>D$=GN>$9<$F8D$CIRE#& NADII®!

:I !!‘;

BC>$G=DE$

 Kd$ODGA>$@ CES$? GS=4D-DRAGE $89DAGA:89:GC$AD=AD>>9@<$?G>$;>DESF @$DHGC
ADCGF9@<>89N$JDF?DD<$1"$FAGIF>$G<E$GIO=EGCG$ HB<EEBIIEHAEC; GFD$>
ADCGFDE$E9PRBARRINDGFDESIDG>;AD>$*+&BSEGFDESF@$DYGI9<D$9<FDAG:FO@:
DPPD$>M
-D>;CF>$EDI@<>FAGFDE$G$>9=<9P9:G<F$>DY$Y$IJAGI<$8DI9O>NSDADSY$1'$F
P@A$GIO=EGCG$RBT:IPMGCCOQ$PDIGCD>$?9F8$89=8%$1"$FAGIF>$G<ES$IGCD>$?
FAGOF>$EDI@<>FAGFDE$DYG==DAGFIE$BGHBHIGAE$GHKBIIDFAO$?8DADG>$PDIGCI
?29F8$C@?$1 " $FAGIF>$G<ESIGCD>$?9F8$89=8$1"$FAGIF>SEIE$<@F$>8@?$H@C;IDF
F8D$ GIO=EG8GMIS P9<E9<=>$ IGO$ ADRIRCEFBIEY <D;A@EDHDC@NID<FGC$ 9<PC;L

ADCGFDE$F@$1"$FAGIF>$G<E$SQB~EGOES$HEBIPIPR ADXESN$SDFO Q@R =9D>

9:;<=ID!/>??:=@ !

IBDSFBOAESNGNDAS@P$F89>$EI>>DAFGFI@<$9>$D<FIFCDESM!BDSIDEIGFI<=
9<FDCC9=D<:D$@<3$F8DIG;F @< @ ISP FHAOMSTBHHAD CRRUBELIOS!
GF@<@I19:$P;<:FO@<9<=$8G>$IDDLKPEC8$T: 9GO ESN>0 BONSEBED 7 dc$
5GFA9:BQHE R ?DHBBD$:G;>GC$ID:8G<9>I1$P @A$F89>$ADC G FHBDEBBHIKOSS; <:CDGAN
F8DED IGF9:$IGABDA$SO NGRS Q% KREBFSI>SNGNDASDINIA9:GCCE$FD>F>$?8DF8L
JC;<FDE$G;F@<@I9:$P;<:F9@<9<=$[BA$I S HHI<F TP IFINFGCIXDESG>$F8D$
GJ9CIOFOSF@S$OED<FIPOQS$;>DQ%;<EDA>FG<EQ$CSEFMECESOBUIKBFIB9<: ADG>DES

N>0:8@NGB8OM$

h$



,GFG$PA@ I$GIHBEFIEICD>$AD:A;9FDESPA@I$F8DS @>$*<=DOEPEHAOH; <9F
FOCOXMEHAIG FO@<$G<GOABPB P ESF @$FD>F$?8DFSDASDI @ FOEEGE$SIRBEBG CO=D<:D
:G;>GC3ID:8G<9>I$P@ASFBDSADCGFI@<>89N$IDF?DD<$G;F@<@19:$P; BFI@<9<=$G+
1?7@$IDG>;AD>$@P$G;F@<@I9:$P SHEEASFAGFDSG<ES>BI<$: @ BESFRAMISCDH
>DEMBSEI>F9<=;9>83DI@FI@<GC$I9<FDCC9=D<:DSPA@I$:@=<9FIHD$9<FDCC9=D<:L
9<FDCCO-&H%IBHG>$: @<FA@CCDE$P@A$9<$G<GCO>D>M$

-D>;CF>$9<E9:GFDE$F8GF$JC;<FDE$G;F@<@I9:$P;<:FO@<9<=$?G>$G>>@:9GFL
DI@F9@9&kI3C CO£DH280: 804 $?G>$G>>@:9GFDES?9F8$9<:ADG>DESN>0:8@NGF8O!
DI@QF9@<GC$9<FDCC9=D<:D$?G>$9<FA@E;.DE$G>$GSIDEOGF@AQSFEDSEIAD: FSADC
G;F@<@19:$P;<:F9@<9<=$G<E$N>0:8@NESFSOFEESRMA<GFIHDSIDEOGFI@<$
|@EDG>9<=$%i$G>$G$IDEIGF CARBEERG$P @ASDI@FI@<GC$I<FDCCI=D<:DQ$G>$
GCFDA<GF9HD$FDIN @ AGC$@AE D REOSHND CHINBRHDSBO<ESs==D>FSGF$
DI@F9@<GC$9<FDCCO=D<:D$9>$G$:G;>GC$ID:8G<9>I$F8GF$DYNCGI<>$8@?$JC;<FD
P;<:FO@<9<=%.: @;CE$SMPGFDE$?9F8$9<: ADG>DEQB=ES3E@MNGPRRO$G<$GHD<;D$P@AS

9<FDAHD<¥F8@$P;F;AD$>F;E9D>$>8@;CE$DIN9AS:GCCO$DHGC;GFDM

9:;<=IAl>??2:=@ !
S5GNDABIP$F89>$E9>>DAFGF9I @8 HPE FINDBPRA@ <BRESECAICCGFI@<$
@<®=AD>>9HDEI<EED CHEGHI @ AEHEHIC O < BRSG FOPABHEGHE IXDEQK
. @<FAQ@ CGBREQGEUE, ROGE 89CD$>FA; F;AGCSG<E$P;<:FO@<GC$GIDAAGFI@<>$@PY
NADPA@<FGC$: @ASOMBSEMBRGE: GFDE$I<$G==AD>>9HD$G<E$G<RYS@=-$GC$ID8GH
g$-G9<DQ$6 TTRBSEMD$CIIIHNERI: GEEID>SRBSHES>$F8D$:G;>GCSA@CDS@P$F8D$5

9<$>;:83JD8GHSB@AMEB, EO$DYGIB8D$DPPD: FS BHRFEID<H-9 @ <$FAG<>:AG<IGCSESAD:F$

r$



-, AAD<F$>F9I;CGF9@<$ab$@P$F8DSNADPARYSKBLHE@AFD>>9HDSG<ESG<FI>@:9GC$
JD8GHMBA
,GFG$PAQ@ ISRECFBEEHEED<F>$?DADSGMBISCXBEEING<F>$?DADSAG<E@ICO$
G>>9=<DE$F@$DIF8DASG:FOHD$a67$I19<;FD>$@P$: @<F9<;@;>$DCD:FA9:GC$>FII;CGl
:@AFDY$GPFRASGSESABGNSNDAI@ELS@AS$>8GI$a: D>>GFI @ EKHPEBIKIBTCFI@<
>D: @<ESABGINSNDAI@EDLS: @ $EIBEGEREP<DQINGAFI:ING<F>$9<$F8DIG:FOHDSG<ES$>¢
:@<E9F9@<>$EIES<@FSEIPPDAS@<$CDHDC>$@PSFAGIFSN@>9FIKDS@A$<D=GF9l
:@<FA@CQI@AIN>B:8@NGF8OM$
IBDAD$?DAD$<@%$>9=<9P9:G<FIEBBRDOABBM=HOASI<FD<FI@<>SF@$: @I19F$
H9@ EHA9I9<GC$IDHIHRDB<$FEDSG: FOHDSG<ES-SBBRBAE 8, CBERD<M$
5, AAD<F$PI<EI<=>$GCI=<$?IF S HGBARCD=RSIHHBN @AF9<=$<;CC$DPPD:F>$@P$F,10%(
G==AD>>a@BGEC$g$,D_GCCQEEFHUICCSG>$C<IMHEEIMHEIO>9>SADN@AFDES$I<$FEDS
AAD<F$>FIHFDRDHDAQ@$@PSFBDIDYI>FI<=3F,10$? @AB$8G>$;FOCIXDESBDGCFB80OS: @
>GINCHE<E$8GHD$SHEASRES CSNGAGUF-RRS>F;EOD>$DINC@09<=%$F,10$>8@;CE$
@<>9EBALIGINCDS:8GAG: FOISHIFD:8<9:GCSGBNHSRDCD:FA@QEDS$SNCG:DID<FQ$

E9PP;>9@<$@ PK¥DPRDEHMEGFD$<D;A@| @ HXPCER$E) <$IDBBSHI @ AMS



9"9)0  18G!59%#0)"/)*110&%-"(!(&.)H&(7,)!"/1"196)70"(!

#&00)("-)!1&11+0"] H&(("01&11)%*5%+ I

"LMN=:0ON
&L\<ON34$BIRA@ :D>>$I@EDCS@BEBEHAZ:A9IDSN @>F;CGFD>$F8GF$F8D$DFI@C@=C
P@AI$S@P$:A9ID$9>$9<:@INCDFD$?9F8@;F$: @<>9EDAGFI@<$@P$I<EIHIE; GCSEIPF
<D;:A@J9@C@=0M3$$2G>DES@<SINAI@ASAD>DGA:8Q$F89>$>F;EOSFD>HSFEDINAIIC
:@CCGAMSE@PPD<E9<=$@<$F8D$IGA=9<$@ P$| BEDFSCAS@ SHH2REP@; CESIDS
G>>@:9GFDE$?9F8%9<:ADG>DE$PA@<FGC$C@ID$SH@C;IDM$OD: @<EGAO$G<GCO>D:
PA@Q<FGREI@<>Q$IP$G<0Q$?@;CESIDIG>K@CCEDEFPOPRB-HISEMS
,<NSOQRMAGH@CCGE$SBCHI CCGA$:A919<GCS@PPD<E9<=$?DAD$G>>D>>DE$9<$ 6k$
:@I11;,<9FO$IGCD>M$!@FGCSPA@<FGCIC@IDQSIG<FDAI@AS$:9<=;CGFDQ$>;NDAI@AS$
9<PDAI@ASPA@<FGCQ$G<ES$S@AIPPAIFED=BSI3EEHO1D$IG=<DF9:$AD>@<G<:D$
91G=9<$M
O<M>TISKRADGFRD<FGCSH@C;ID$?G>$G>>@:9GFDE$? 88 S BGHI@EHE<RABEMS
IA@<FGC$H@C;ID$ADIGI<DE$>9=<9P9:G<F$GPFDA$: @<FA@CC9<=$P@A$DF8<9:9FO
?8@CD$IAGI<$H@C; I DKBEERIEIAOIDS: @HGAIGFD>Q$DYNCGI<9<=$LMhp$@P$F8L
=AG CABAIIDMS_9F89<$FB8DIPA@<FGCSC@IDQSPI<EI<=>$?DAD$C@:GCIXDESF(C

G<FDA9@A$:9<=;CGFD$:@AFDYQ$J@F8$IDP@AD$G<E$SGPHRDA$: @<FA@CCI<=3$P@A

$

HBI068! ()1 F+ &-'1-061 #&,V(I$+1#(,10$$'1/10)&, #$2!(,134&'56178619(& '$6!:86!;('56!;86!7<#156198!:86!
=-+.->61286!@!A-6@B8!98!DEFGHI8II'<+$(,$2!%+-".()!)-0$!*) IKS!(, | (I'$1+()!<-++$)( SS+(>
-%6%$' 28 BRISY6E (") (*+, +&S-.(/%(0$/1+(&%2(3+ HBE7BILFILLMN!/10)& #$210>17:0P!=10)& #&'58!
))+&5#.,1+$,$+*$28I"H#B1%& ()1 (145" &<(.$2!*$+,&-1&,(*(&)(0)$!-) &'S!(.!

#../, QRR2-&8-+5RGF8GGSSRFFEETESHGHHFELLS

k$

$



#QPOT>M3GRMB<=>SNA@HIED$NADCII9<GAOS$SDHIED<:D$@P$9<:ADG>DESPA@<FG
<D;AGC$:@BRD$@REBEGCCAS@PPD<E9<=Q$G<E$>;NN@AF$GSNA@:D>>$I@EDC$?89:
8ON@F8D>9XD>$F8GF$PA@<FGC$C@ID$SH@C;IDSIGOSNA@HIEDS>@ID$I<EIHIE; G(

NDANDFAGF9<=$:A919<GC$@PPD<>D>$9<$@::;;NGFO@<GCHG<E$SGH@:GFI@<GCS$Pk

7$



5PN=QR>0ON3QP

_89FB@CCCABFSG>$IDD<$IA@GECOSEDPI<DES$SG>$D:@<@I19:3@PPD<>D>%$:@
>9<=$PAG;EQ$ED:DNFI@<Q$:@CC;>9@<Q$@A$GCS:@I1I9<GFI@<$@P$F8D>D$IDF8@
G<E$2@ED$ klI6bM$$*CF8 @K@BEIBCRB: A9IDSBG>SFAGEIFI@<GCCO$IDD<$;<EDA>F@
:A919<GC$@PPD<E9<=3DA$HHD P$FS K NNBR@ASDCIFD$al @CDIG<$ kIkbQ$FS8DADSBG
JDD<$EDJGFD$GJI@;F$F8D$I@>F$GNNA@ NAIGKOFEDRPASGHIRD<EHIRIAFIHLENGAF9:;
G>$FD:8<@C@=0%$8G>$DH@CHDEQ$F8D$IGABDFNCG:D$8G>$GC>@$>89PFDES$SF @ $H
P@ASCRRPBR$O<EIHIE;GC>SF@SIDSD<FA;>FDES?9F8S@NN@AF;<9F9R>$F8GF$:@;CE

:@CCGA$:A9ID>$F8GF$?DADSFAGEIFI @ <GEREERREHS: $EDAGAE$SDF$GCMS

67 "bM$-D:D<F$AD>DGA:8$8G>$>;==D>FDE$ REBESSARUIBPEWEDA>SaDM=MQS@::;NGF
@PREDA>c$"@CFPADFDA$677eb$GADRSIERINSE @SB E@S< @F$>ND:9GCIXD$9<$@
P@AI$@P$:A9IDQ$G<E$GC>@$SNDANDFAGFDS$:@<HD<FI@<GC$:A9ID>$a-GI<D$DF$C
_GA9<=Q$G<E$18GODF$677 bM$0:8@CGA>$8GHD$<@?$9ED<FIPIDESGF$CDG>F$F?
: @CCGA$:A9ID$a/AIDEANRHRETRHPIHID AR $1E(/"TAID$a:A9I9<GCSG:F>$J0$
9<E9HIE;GC>$F@$NA@|@FD$: @ AN @ AGE IR DISADHISPOKES: @ II9FFDE$SIOS
9<E9HIE;GC>$@<$F8DIAS@ ?<$ID8GCP$?9F89<$F8DIAS@:;;NGFI@<bM$!8DADSGADS
ADCGFDES$F B@@TOED$@PPD<E9<=$G<E$IGOBCBEIGHTROAMAQSI;FSGADS<@F$GFS
:@AD$@P$?8GF$?@;CE$SFAGEIF9@ <G C ORI @ASTHPADESR?SPa. D<GAE$SDF$GCM$
67" bM$!8D>D$:A9ID>$8GHDS$IDD<SADEHANDEE@ FZFHAESDFSGCM$67 " bM$!8D>D$
:A9ID>$@PS$FA;>F$ILEENS() $A9ID>$aDM=MQ$DIIDXXCDID<FQ$DINC@ODD$F8DPFb
(,1'(/%1*()! :A9ID>$aDM=MQ$:ADEIF$: G ARFIHG FEIPEDA=DAOQ$9<>;AG<:D$SPAG;EQ$FC

DHG>9@<bM$/@A$F89>$>F;EOQ$FBD>DS$:A9ID>$@PISFA;>FRBD CCHEANAIPDABHESF@



G>$F8DOS$IGO$IDS$: @<>9EDADESIGA=9<CGKERIGSASAPE28FHAG FS>DDISF@IDY 9>F$O<
=AGO$GADGS$IDF?H@EBCRHB<BH<FI@<GCH:A9IDM

%<$: @<FAG>F$F@9%: @ <HD<FH@EBGTIADBIEERERP OCGAS:A9ID$8G>$IDD<$
HID?DE$G>$9<>FA;ID<FGC$@PPD<E9<=%a/A9DEA9:8>%$677kb$?8DAD$@PPD<EDA>$D:
:GC:;CGFI@<$@P$: @>F>$G<E$ID<DPIF>$@P$@PPAKE®=$IMAEEB<@>FDASG<ESO
DYNCG9<9<=$BIDCAS$:A9IDQ$:A9I9<@C@=9>F>$8GHDSP@:;>DES@<P@A=G<IXGF9(
:CF;ADQ$|G<G=DA9IGC$CDGEDA>8INQS$ED:9>9@<$IGBI<=Q$: @IND<>GFI@<Q$G<ES
G<E$59Z;DA@$677rbM$!89>%: @<:DNF; GCIXGFI0HrAb B@HRAERIA O$ @ RS ?89FD
:@CCGA$:A9IDQ$?89:8$9>$>@:9@C @=9:GC$I<$<GF; AUTHESFBELL DSOS @<5@
9<E9HIE;GC$IDBGHI@AMSY%<$FBDIPIA>FII<FAQ@E;: RIBBGCERBAIMIIB FO@<$@P$?
0;F8DACG<E$a kL7b$ED>:A9JDE$IF$G>$GS$:A91D$: @ |1 9F FoHSHABENDREICH-GE
G<E$89=8%>@:9GC$>FGF;>$E;A9<=3$F8D$: @;A>D$@P$89>R8DA$@::;;NGFI@<M$*CF8(@
:@<:DNF;GCI9XGF9@<$DIN8G>9XDE$9<E9HIE;GCS$:8GAG:FDA9>F9:>$aDM=MQS$SAD>ND
>FGF;>bQ$89¥GARIECASAD>DGA:8$P @:;>DE$ @ <S-HIFAR@AFT=IHD<>$G<ES
>@:9@C@=9:GCSGKHIBBEN<PC;D<:D>3$>;:8$G>$:A919<@=D<9:$: @AN@AGFDS$:;CF;AD
JDD<$F8D$NADE@I9<G<F$DYNCG<GHI ACCHI@ARREDERFO$?89CDINDA>@<GCIFOH!
9<E9HI9E;GC$EIPPDAD<:D>$8GHD$JDD<$CD>>$DINSGeSHDEA2HaI DIESSBREO VB
'9:8FD<?GCEQ$G<E$.9D:XB@7?>BG$67 LbM$"@?DHDAQ$FS8DAD$SGHD$IDD<$DPP@AF
FBGFQ$9<$GEEIFI@<$F@$FB8DSFAGEIFI@<GCCOS$>F;E9DES:;CF;AGR$G<E$S@NN@A
:@CCGA$@PPD<E9<=Q$NDA>@<GCIFO$FAGIMDHBAIIS FIE AF GTHEMRBIBND-OEDAS
FB8D$DFI9@C@=0Ok@CETBIF@ PPD<E9<=$al@CCI9<>$G<E$0:819EF$ kkdc$59Z;DA@ Q$#

09IN>@<$677ec$09IN>@<$67 dbM$"<COBIBDEEIRASBID ; EF DAN GABSURZ88FD

6%



@PPD<EDA>3$GADS$F8@;=8F$F @$=D<DAGCCOEHE3&$E BHR @DHASIAG@RBADMESIO
CG:B$@R$EER@C$a59Z;DA@Q30:8@DNPDAQIG<ES G<=F@<$67 7c$-DDE$G<ES)DG:=
09IN>@<$G<E$59Z;DA@$67 7 BIEMICEIRED PPD<EDA>$8GHD$IDD<$9ED<FIPIDE$G>$8!
E9>F9<:FOHD3$N>0:8@C@=9:GC$:8GAG:FDA9>F9:>$hli3e9e 5@ ECG<ESOKBHIEIIA>
>::83G>$CG:BS@P$GSI@AGCS>D<>D$a-@>>$ krrbM$_89CD$SFSDSCIFDAGF;AD$S@<$9<
P@A$?3IBODCGAS@PPD<E9<=$9>$=A@?9<=3$a2D<>@<$G<E$.G<:8GB$67 Lc$'DHI$67 C
:@<F9<;D>$F@$ID$GCI=GNII<$FSD$CIFDAGF, ASNEA®S. IS ACDER HHR AADCGFD:
2AG9<$9IG=9<=$8G>$AD:D<FCO$=GA<DADES$GFFD<FI@<$G>$G<$IIN@AFG<F$
DYGI9<9<=$<D;A@J9@C@=9:GC$ID:8G<9>I>$F8GF$;<EDACID$G<FI>@:9GCIG<ES$: A9
NGAF9:;CGAQ$FBDSPA@<FGC3$C@JID$8G>$ID D<IAEHBAFDPHHEABBRH OSIAGI<$A
:@=<9F9HD$NA@:D>>D>Q%$9<:C;E9<=3I@<9IF@A9<=$G<ES$AD=;CGFI<=3GNNA@NAIGF
JDD<$PADZ;D<FCO$G>>@:9GFDE$?9F8$G$HGAIDFO$@P$DYD:;FOHDS$P;<:FO@<>Q$>;
9<89J9F9@<$G<E$FG>BS$>?79F:89<=$a.90GBD$DF$GEBKES 7D T-BAT OEMVIDFSGCMS$
?@ABI9<=$IDI@AO$a2GA:DCs$G<E$\<9=8F$6776c$,D<:BCGS$ kkhc$5D<<9<=F@<$DF$GC
?DCC3$G>$>DCD:FIHD$G<E$>;>FGI<DESGFFD<FI@<$a2GABCDO$ kkhc$.G<CO$G<ES-
%<EDDEQ$F8D$NDA:DIHDES: @<<D:FO@<$JIDF?DD<$F8D$P SR« FIEIC EHIS@IESDYL
>FA@<=$F8GF$F8D$FDAI>$MDYD:;FOHDN$G<E$SMPA@<FGCn$P;<:FO9@<9<=$GAD$@PF
9<FDA:8G<=DGJCO%a);G<$G<E$-GX$67 LbQSED>NIFD$:A9F9Z;D>$@PIF89>SNAG:FI:LC
#I@AO$677hc$0F;>>$G<E$*CDYG<EDA$6777bM$%<$8DGCFEOSCELDSQIFSDADFI>$>
mMJ9==DA$9>$IDFFDAN$8ON@F8D>9>%$>;:86F8GF$9<:ADG>DESH@C;ID$G<E$F89:B<D>:
AD=9@<>3GAD$G>>@:9GFDE$?9F83JDFFDASDYD:;FOHD$P;<:FO9@<9<=%a);G<$G<ES$-G.

8@?$H@C;IDFA9:$JAGI<$EIPPDAD<:D>$GAD$9<FDANADFDES$CRAICEERID=4F @$Z;D

ds



@P$F8D$PA@<FGC$C@ID$BGHDSIDD<$G>>@:9GFDE$?9F8$9<:ADG>DES$G<FI>@:9G
a2A@?DASG<E$5A9:D$677 c$"G?BI<>$G<ESA@I>F$6777cH\G<EDCSG<ES/ADDES kikcE
-DO<@CE>$677ec$)G<=3$G<E$-G9<D$677kbM$"@?DHDAQSI;:8$ @PHISBFAD>DGA:8$CO:
GI<@AIGCIFID>$F @$:A919<GCSIDBGHI@ASBG>$P@:;>DE$@<$: @<HD<FI@<GC$@P
,@;=CG>Q$G<E$0GH;CD>$$67 1bM
%<$FBDI@<COSNAI@AS>F,EOSDYGI9<9<=3$J9@C@=9:GC$9<E9HIE;GCSEIPPD.
a67 6b$: @INGADESREDEDGAS$S@PPD<EDA>$? 9GRS ERARESS$D Q$=D<EDAQ$DF8<9:9F
G<E$JED@CCGA$@PPD<EX@IEBABE@PPD<EDA>$?DADSP@;<ESF@$DY89J9F$9<:AD(
=AGOS$IGFFDA$F89:B<D>>3$9<$AD=9@<>3@P$FBDIPA@<FGC$C@ID$: @INGADESF@$
(9HD<$F8GF$F8D$PA@<FGC$C@ID$SCERHIDSISE AQHB<$IIN@AFG<FSA@CD$9<$I;CF
89=8D@AEDAS$: @=<9F9HDSNA@:D>>D>Q%$9<:C;E9<=3GFFD<F9@<Q3$IDI@AOQ$G<ESD
?DCC$G>$NA@:D>>D>$;<EDACO9<=%$>@:9GCIG<ESI HEBOSARGS @=P<=Q$ED:9>9@<

NDA>@<GC9F0$al8GODA$SG<ES$/ADDEIGREBTIHEBHAEHGLCSF89:B<D>>$PI<EI<=>$7D

9<FDANADFDE$G>$JAG9<$>;NDAI@AIFID>$F8GF$?DADSGEHG<FG=D @%>$9<$NDANI
_89CDSNAI@ASAD>DGA:8$8G>SIGEDSDPP @ AFKERESEREFGCGRIBS?89FD

@PPD<E9<=$G>$>DNGAGFD$D<FIFI0EHIEHIRE:N@@S@-9.GCSPG.F@A>QS$
<D;A@JI9@C@=9:GC$PG:F@A>$IGO$GC>@INA@HIEDS$>; NNEAESR@BSEIPPDAD<F9
:@CCGAS$:A9ID>3@ASADHDGCSID:8G<9>1>$J0$789:83@F8DASPG:F@A>SIGOS@NDAGF
9<PC;D<:D$>;J>DZ;D<F$IJDS8GHI@AM$2G>DE$@<$B8B$89 BHIEFARRBAD<H>$9<$
?89FD$:@CCGAS$:A9IDQ$G<$9<9FIGCIFBD@ADFI:GCSNA@:D>>SI@EDCS@P$=AGO$:(
EDHDC@NDEQ$?9F8$F8D$:8GAG: HIAOGLKIASFAHFISAEIIA>$IDI<=$NADE9:GFDE$@<$N

AD>DGA:8$@<EZBCSEBA$ @ PHR< BINMINE @ HIEBD-BE9GCSFBD@ADFI:GC$

L$



:@<:DNF;GCIXGFI@<$@P$DFI@C@=9:GCS$EIRBRERKKD SINEAPBIAGEIF$I>$
8ON@F8D>9XDE$F8GF$FSDADS$SGADSEIPPDAD<F$>@:9GCQ$IdI@C@=9:GCQ$G<ESN>

:@<>DZ;D<FCO$AD>;CF$9<$E9PPDAD<FIG B5$O D@ CHEICHTHART

@PPD<EDA>3$IGO$JD$I@AD$CIBDCOSF@$8GHDIGSI@ADSIGEHG<FG=DE$@A$D<A9:8
NDASGN>$DYN@>DE$F@$CD>>$>@:9GC$G DB CHAISES A<BASIIINSIA LD <>@<$G<E
\DACDO$677 bQ$G<E$GADS$I@AD$SCIBDCOSF QSITIEAMDISBOSRAAICERIG
@PPD<EDA>$a0BGACDOQ$2AD>JA9>Q$G<ES$/AIDE>@<$67 Ic$ _D9>J;AE$DFSGCM$ kk
CDHDCQ$?89R0RICEAS@PPD<EDA>$DY89J9F$ADE ;. DESPA@KEEIXGABIDIH@C;IDQS
@PPD<EDA>$IGO$DY89J9F$9<FG:F$@A$D<8GHIDERFAR BB ESG CMBGH GF) G<=$
G<E$-G9<D$677kbM$*F$G$N>0:8@C @+ MBTICAHDLRH<ECA>$IGO$DY89J9F$D<8G<:L

9<FG:F$DYD:;FOHD$P;<:FO@<>$G<E$G$39=8$E D>9AD$PIDG LN

EDI@<>FAGFD$9ING9ADES$DY D:; FOHD$BSGAIGRISHIEDHI O M@ FF@CB
a(@FFPADE>@<$G<E$"9A>:89% kk7c$-G9<D$DF$GCM$67 6c$0:8@DNPDASDF$SGCM$67
67" hbM$*CF8@;=8$<@F$: @ INARSIADBISNAE HIED>$G<$ICC;>FAGFI@<$@P$8@?$G$
@PSNA@:D>>D>Q%$9<:C;E9<=$JAGI<$DEBBDHBEINIGSI@ADS: @INCDFD$;<EDA>FG<E
@P$=KGEESIED@CCGAS:A9198GCIFOM
_89CD$F8DAD$9>$G$CG:BS@P$AD>DGA:83@<$<D;A@IIAEIEAGS$: @AADCG
@PPD<E9<=$9<$F89>$I@EDCQ$>;:8%: @AADCGFD>$IGO$IDSIN@AFG<F$F@$: @<>9E|
<EDA>HESE8I%1) 1260 P$?8REBCCGAS@PPD<E9<=M$!8DAD$GADSFBD @ADF9:GCHIINCS
>;:8$AD>DGA:8M$/@ASDYGINCDQ$:G<$8GHI<=$D<8G<:DES@A$I<FG:F$<D;A@I9@CCEC
ADCGFDES$F@$HEBI=SRSNGIICIFID>$SNA@HIEDS$>;NN@AF$SP @ A$FBDE A9D>$CIBD:!

FSD@AO$G<ER@A$:8GCCD<=D$F8D &R BASTOSERRI@I IS A@FFPADE>@<$g$"9A>:89

e$



*kk7c$5GFDA<@>FDA$G<E$09IN>@<Q$ kkdc$09IN>@<Q$67 dbt$%<: @AN@AGF9<=$<D
PG F@A>$9<F@$GINA@:D>>SI@EDCI@P$:A919<GC$IDBGHI@ASIGOSGC>@INA@H9
DIN9A9:GC$AD>DGA:8Q%>;:8$G>$?8DF8DA$<D;A@JI9@C@=9:GC$ID:8G<9>I>$IGO$>DA
JDF?DD<$>@:9GC$PG:F@A>$aDM=MQ$NGAD<FGC$>@:9@D: @<@19:$>FGF;>b$G<E$:/
<EDA>FG<E9<=$F8D$<D;:A@J9@C@=9:GC$ID:8G<9>I1>$@PS@PPD<E9<=$IGO$DC;:9EC
BEOPPDAD<:D>$9<$DF9@C@=0$JDF?DD<$E9PPDAD<F$FOND>$@P$:A9I1D>Q$G<E$SF8D
<D;A@J9@C@=9:GC$ID:8G<9>I>$9<F@%$:;AAD<F$:A919<@C@=9:GC$F8D@AID>$IGO$8
DYNCG<GF@AO$SN@?DAS@PH-8D>D$FBD@A9D>M$

18D$:;AAD<F$>F;EO$GOI>$F @$GEESHBIESDICAFERGHEXBDFBDASFEDAD$9>$G <
G>>@:9GFI@<$IDF?DD<$PA@<FGC$C @ JREHDGAMIREBREFGOIHS/AQ<FGCSC@IDS$
H@C;ID$9>3G$IDG>;ADID<F$@P$IAGI<$>FA;:F,ADQS:@1J9<9<=3J@F8%: @AF9:GC3$F89
> APG:D$GADGQ$FBGF$9>3: @11 @<CO$: @<:DNHHGE S EEBREBBDAFBS@OFOHDS
NA@:D>>D>M$*>$>;:8Q$?D$8ON @ FS RERZOGAFEHIRBLED<=$?@;CE$IDSN @>9F9HDCC
G>>@:9GFDE$?9F8$PA@<FGCHT @ IDHAENHHMI<FGCSC@ID$9>$>FA;:F, AGCCOS:@IN
:@<>FIF;FD>$L pSBEPSFDY $a\D<<DEOS$DF$GCMPRIGR$:$?DADSDY GI9<DE$9<$
>D:@<EGAOQ$SDYNC@AGF@AO$G<GCO>D>$9<$G<$GFFDINF$SF@SBDE9<DGFD$>ND:
> JKAD=9@<>$DYGI9<DE$?DADS$FED$P@CC@?9<=3G<GF@I9:GCCO$EDCI<DGFDES$AL
G<FDA9@A$:9<=;CGFD$: @AFDY $a*11bQ$>; NBACDHIIHE SEGCH@AEGCS=0A;>$
a./(bQ$9<PDAI@ASPA@<FGC$=0A;>%$a%/(bQ$G<ES@AIIF@PA@<FGC$:@AFDY$a&/1b
>,==D>FDE$F8D$A@ CD$EBNEHRD=BH<SADCDHG<F$ID8GHI@AGCS$@;F: @ID>$ADCGF
@PPD<E9<=Q%$>;:8$G>$G==AD>>9@<%a*11Q$&/AcEPEHBQYPEC=ER@INQ;C@>$677Ic$

'G<DQ$S\V@IDQ$G<ES.@DCCDAS67 "bQSED:DNFI@<$a0/(c$/GAG8QS$";F:89<>@<Q$58D(

'h$



_G=<DA$67 LbQ$NGF8@C@=9:GC$CO9<=$a./(Q$%/(Q$&/1c$)G<=$DF$GCM$677rbQ$:@
ADGNNAG9>GC$a*11Q$0/(c$/GCZ;:DX$SDF$GCM$67 Lc$(9; COB-9SR@BR-@>EXBC7kbQ$
@A9ID<FDE$IDSGHI@A$a*11Q$,DHI<>BOQS$. @AADCCQSG<ES3@=F$ kkebQ$G<ESNAG

9IN;C>9HD$ID8GHI@A$a0/(c$";$DFBGCM$67 hbM

<NSQR
9:=N303;:P$iM
&<D$8;<EADESRINBEECDINGAF9:9NG<F>$?DADS$AD:A;9FDESPA@I$SPIOHDS$FDING
DINC@OID<F$G=D<:9D>$9<$F8D$=ADGFDAS gkt MIDSO PBANSB&SHETH 67
ODGA>bM&BREEBIKNS@PSF8DS>GINCDS$?G>$dLMKkp$1G;:G>9G<Q$dMkp$*>9G<Q3$ hM(
"9>NG<9:Q%$dIp$2CG:BQI6MApS&FEDAQIG<ESLMrp$19>>9<=M3$!89>$AD:A;9FID<F$>FAGI
;>DESSGINADHI@;>$>F,EO$F@F$O9IDCES>GINCD>$@P$I<EMHMHECEABIREEN: @ 19F$=~
|@ADS$: @<HD<FI@<IG@ELICGADS$: A919<GCS@PPD<>D>$a-GI9<D$DF$GCM$67 6bQSF8@ ;-
8G>$<@$@HDACGNS$?9F8SFSDSNAI@AS>GINCDSNADHI@;>COS$SDINC@ODES$IO$-G9<
>GINC9<=$GEDZ;GFDCO$:GNF;ARGRICAFA$alGHC<ES$: @<HD<FI@<GC$@PPD<E9<=$
G>$NA9@ASAD>DGA:8$>;==D>F>$9<EIHIE; GCHID DS IARNTIAIN® I D>$GADS
|@AD$CIBDCOS$F @ $IDIREAETIHBEABNEETCE $AGFSDASFIEGBGAHIBZD<>@<$
677&S\CD<@?>BI9SG<ES$S,@E>@<$67 hc$ _D9>J;AEQ$S 8DDCDAQS$ GARI<=QIG<ES2@E
#Y:.C;>9@<$:A9FDAIG$9<:CIEEPAIDIFERAS@HD ARPE DB<@BO<$#<=C9>8Q%
89>F@AO$@P$DNICDN>0Q$3CH MGG BIBQHI<=$@=$ D<>9JCD$
<D;A@C@=9:GC$GCI< GABEIISTEPISCHINCG<F>M$_A9FFD<$9<P@AIDES$: @<>D<F$?G
@JFGI9<DE$PA@I$GCC$>;JVD:F>Q$G<E$SHEDESBERFBIHASGNDINGFO$@P$0@;F8DA<$

1GCIP@A<9GS$G<ESF8D$"<IHDA>IFO$@P$5D<<>0OCHG<IGE%B<>FIF;FO@<GC$-DHID

TS



,<:M>=<M

+=:@":PRI#QP4<PN3QP: T!&]|<PRAB®IA CCGASa@ $EHMIrG8 $SLM6IIQS
AG<=D$BKb$G<E$SKI@LCGAR: @<HD<F9 @SB VKITER $eMIrQSAG<=CHEHP
:A9ID>$?DADSIDG>;ADES$;>39ERERRE ; CF$SDYFD<>9 @ <HDRIP AP $+BEPQ<GCH) @;F8%
0;AHDO%$a#CCI@FQ$*=DF @<Q$";9X9<=GQI\<@?CD>Q$G<ES$1G<FDAS$ kldb$F8GF$G>>
@PPD<>D>M$">9<=$KEIECEIDAII DSEDPI<IF @ CHNSIIAEDRAIEICS2; ADG; $@P$
%<HD>F9=GF9@<%$a"MOM$,DNGAFID<F$@P3$U;>F9:D43$/DEDAGC$2;ADG;$@P$%<HD>F
P;AF8DA$;FOCIXDES$IO$2GA<DFF$a6777bQ$F8D$IF KEK?OSABCOE DABIESSAIZG 9>F DE
@P43$;>DE$: @IN;FDA>$9CCD=GCCO$F@$=GI<P @A BIH@ASHICIO HIZPHAD>N @ <ED<F
ADN@AFDES$:@II19FF9<=$@PPD<>D$GF$CDG>F$@<:Dbc$:8DGFDE$S@AS$: @<<DESGSNL
=G9<$a 6M pbcS@IFGI<DES;<DINC@OID<F$@A$>9:B<D>>$ID<DPIF$IOSFDCCI<=$C?
> NNCID>$PA@I1$?@AB$aLkMdpbc$: @ CCRFOEEAD @GEBAB>@® :9GCIG>>9>FG<:D$;<E
|@ADS$F8G<$@<D$<GID$a7pbc$:C@<DE$GS$:DCCNB8@<D$ab6Mkpbc$;>DES@ASIGEDS: @;
:8D:B>$aeM7pbc$P@A=DESE@:;ID<F>$a@F8DA$F8G<$.:@;<FDAPDIF$I@<DO$@AS$:8D:
'NSGIN8@<0$J;>9<D>>$F @ $FGBD$ @ FIDBESMDED BEIND ARG FDESG<@F8DASNDA>
P@A$=G9<$ahMepbc$JCG:BIGICDESI@<DO$@ASN@>>D>>9 @ <BERAEHEEIEED <D$ab!
:8D:BS@AS:ADEIF$:GAESa 7M pbcs: @119FFDESNDAV;A0$a6M6pbcs@J>FA;:FDE$V;>F9:|
CIDE$GI@;F$9<:@ID$@<$GSFG Y $AD K BEFSONEfiES2 @%xHD<FI@ <G@SEIBADEQSIC; D
@PPD<>D>$?DAD$GCC$@F8DA$@PPD<>D>$aDM=MQ$MN;AN@>DCOSEGIG=DEQ$HG
@F8DA>SNA@NDAFOtNQ$MIA@BD<$9<F@$G$8@;>DI@A$I;9CEI<=$F@$>FDGC$>@

9<>9EDbnQ$M8IF$@ASGFFHBLERGHIAGIGMBEACOSI<V;A0$aDM=MQS$IR;9>D>Q$ICD



%FDI>$?DAD$@A9=9<GCCO$: @EDE$G>4$7$f$<DHDAQHEHHAI D EQMAENHF29:DQS
hK7$F91D>Q%$eHG7SFIID>QP$h$f$6 usFOID>M$! @$IGBDSFEDS: @EI<=$I@ADS$: @<:DNF;GC
=A@;<EDEQ$DG:8%$9FDI$?G>$SABSEBERERE B @ <:DQIG<ES6$$GFSCDG>F$F?9:DQSI
G<$9<F;9F9HD$:CG>>9P9:GF9@<$@P$m<BFDR$@PPD<EDENQ$@EBMDAD:OEOHI>F9:$
@PPD<EDANMS$#G:83AD: @EDES$9FDI$?G>$>;IIDESF@$:ADGFD$GSF@FGC$G==AD=GFIL
G<E$211$F @FGCERBSEIRE OSa-GI<DSDF$SGCM$67 6bM$*>SNDASS;IG<$>;IJVD:F>0%$=;9E
NGAF9:9NG<F>$?DAD$<@F$ADZ;9ADESF@SAD>N@<EM$1@<>DZ;D<FCOQ$GNNA@YS
?DAD$I9>>98=M$

|@3D<:@;AG=D3$I@F8$FAG<>NGAD<:0$G<E$G;F8D<F9:9F03$J0%$>;JVD:F>Q3$GS$:I
:@<POED<FH@IFGI<DESPA@ISFSD$SOD:ADFGAOS@PS$'DGCF8Q$N;A>:G<F$F@$OL
5;JC9:$"DGCF8%*:F$L6M$S5GAFI:9ING<F>$?DAD3$I<P@AIDESF8GF$G<O$9I<P@AIGFI@<
NA@H9EDS$GI@;F$;<9<HD>F9=GFDE$:A9I1D>%$:@;CE$<@F$JD$>;JN@D<GDE$JO$G<O%
PDEDAGCQ$>BEHIPFRABRISSGAFI:ONG<F>$?DADSADIO<EDES@PS$: @<POED<F9GC9F
GEI9<9>FAGF9@<$@P$F8D$IDG>;AD$G<E$F8DS$CIOI9F>$F @SF8P$: @<POED<FIGCIFO!

#QUP3N34<I5PN<TT3BPFRGFDS@P$: @=<9F9HD$I<FDCCO9=D<:D$?G>$@JIFG9
F8D$_*%406%%$a_D:8>CDABGKAMING<F>$?DADSGEI9<9>FDAREEP@ANDHHE>QS$
DG:8$ADNAD>D<F9<=$@<D$@P$F8DSP@;A$: @IN@<D<F$9<E9:D>$@P$F8D3$/;CC$0:G(
ADNAD>D<F9<=$F8D$3DAJGC$1@INADBD<>9@<$%<EDYQS$*A9FBIDFI:SADNAD>D<F9<
.DI@AOS%<EDYQ$59:F;AD$1@GNNRBEBS@<F9<=$F8D$5DA:DNF;GCI&A=G<IXGFI@<$%<
,9=9R0IJ@CS1@EI<=$ADNAD>D<F9<=$F8D$5A@:D>>9<=30NDDE$%<EDYM$!89>FIDF¢
D>F9IGF9<=$%i$8G>$JDD<%$;>DE$9<$NADHI@;>$>F;E9D>$a(G@Q$-GI9<DIG<E$0:8;=$6

G<E$0:8;=Q%67!6bM

k$



! ,05!"O">3M3N3QF2SEGFG$?G>$: @ CCD: FEESPAVERD<BEDHB<JVD:F>$
;>9<=3G$09DID<>$d!$'A9@3$>:G<<DAMS!? @$D:8@INCG<GA$9IG=9<=$a#5%b$>.G<>$?LC
a $19<;FD>3$G<E$67$>D:@<E>$DG:8bQ$?9FB8FFEDIP@CC@?9<=3NGAGIDFDA>4$ADNL
6777$1>Q$D:8@SFIID$al#b$fPh7$I>QSIGFAY $f$ShLIVENLQIPID CEFHQSHOD PER/ & 3b$$
F89:B<D>>$f$dMeSIQ$=GNS$f$7$11Q$d6$G Y IGHS=EDE HVPI<BFDES
IG=<DFIXGFI@<$NADNGADESAGNIES=AGEID<F$D:8@%a.5-*(#b$>FA;:F;AGCS$>:G<$?C
P@CC@7?9<=$F8D$#5%%$>:G<>$ab6eh$v$6eh$IGFAY QS $vH $v$ $IISH@YDC$>9XDbM$

! 5?:U<!19=QO0<MM2RG2<$H@C;ID>$?DAD$D>FIIGFDES$;>9<=$/ADD0;APDA$>@PF?
?9EDCOS$E@:;ID<FDE$G<E$G;F@IGFDESNA@=AGI$P@A$FBDIG<GCO>9>$@P$IAGI<]
"kkkc$/9>:8C$G<E$,GCD$6777c$/9>:8C$DFSGCM$ kkkbM$/ADDO;APDASNA@:D>>D>$AG’
P9A>F$JO$ADI @ HIACHB@RI>>; DSa9 MIBMA$NB:CBQ$F8D<$>D=ID<FI9<=$=AGO$G<E$?&
IGFFDA$G<E$GC9=<9<=$DG:8%91G=DSH@C;ID$SF @$GC$>FG<EGAEIXDES>NG:D$a9MDN
+D;:A@C@=9:GC$%<>FIRBFD$>NG:DbM$

$ I8D$D<FOADS$: @AFDY$@P3$DG:8%>;JVD:F$?G>$HI>;GCCOMM<SNIGKDESP @ASG::;
?89FDS$IGFFDASEDC9<DGFI@<>$G<E$IG<;GCCO$:@AAD:FDE$9P$<D:D>>GAOQ$P@C
D>FGJC9>8DE$NAQBEBDF$ECM$677kc$)G<=$DF$SGCM$67 7cH)NEHESEF$GCM$67°6
GEE9F9@<GC$Z;GCIFOLMAREBHIDNGG: 0$@P$=AGOR ?89F DHIFFFHENS=DS
F8D$DPPD:FOHD$SADI@HGC$@P$>:GCNSG<ES$ID<9<=D>Q$G<ESGNNA@NA9IGFD$9<:C;
189>$1G<;GCHI<>ND:FO@<$?G>$NDAP @ KIOEC@BR$ES>CHM <$DG:8$IJAGI<$>CO:D$
FBA@;=8%$DG:8%$91G=D$H@C;IDM$*PFDAS$>NGFIGC3$<@AIGCOXORICH=HERTRPBDSEGFG

JG>DE$GFCG>Q$F8D$/ADDO;APDA$>@PF?GAD$:GC:;CGFDE$F8D$SH@C;ID$@P$DG:8%

67%



JAG9<$H@C;ID$P@AS$DG:8$9<EIHIE;GC$?G>$GC>@$D>FIIGFDES$;>9<=3$/ADDO0;APDA{
a2;:B<DA$DF$GCM$677LbM

! =:3PIHQT>?<M@D$G<GF@I19:GC$AD=9 @< FHaRIBPBTHDASFSDS:;AAD<F$>F;EO$
?DADSEDP9<DES$;>9<=$>FG<EGAE$/ADDO;APDASNGA:DCCGF9@<%$a/ADDO0O;APDA$67 rb
NA9IGAO$8ON@F8D>9>Q$H@C;ID$@P$FSDSPA@<FGC$C@ID$?G>3$.GC:;CGFDE$IG>]
C@JD$IGNN9<=$a/ADDO0;APDA$67 rbM$/ @ A$S>D@EBRBBIDBG<6GOSO@ ID$?G>SEIHIEL
I<F@SPIOHDSAD=9@<>43FB8D$G<FDAI@AS:9<=;CGFD$:@AFDY$a*11bQ3$>;NDAI@ASPA
I9EECD$PA@<FGC$=0A;>%a./(bQ$I<PDAI@ASPA@<FGC$=0A;>$a%/(bQIG<ES@AJIIF(
_B@CD3$IAGI<SH@C;ID$?G>$GC>@%: @IN; FOESDOSESC3=<=AB OSG<ES?89FDSIGFFDAS

JICGFDAGCCOQ$G<E$?G>$9<:C;EDESG>$G$:@HG

3> BEMSER:=-5AD$
91G=D$@P$F8D$POH DRI RS>

/IN:N3MN3O:T!I"P: TR@M<M

$ 1@AADCGFI@<>$G<E$CI9<DGASAD=AD>>9@<>$?DADSA;<MHHKD$>DF>$@P$89
AD=AD>>9@<$G<GCO>D>$?DADS$.@<E;:FDEM$ 8@CD$IAGI<$SH@C;IDQ$G=DQ3$:.@=<¢
DF8<9:9F0$?DAD$9<:C;EDE$G>$?8GF$7? BHEREKP>@PALEEB@ARGNEI:n$: @HGAIGFD>$9:-
F8D$PIA>F$>DF$@P$G<GCO>D>M3$(9HD<$F8 RTINS EVFRIDFEDE-$RA 30
:@<HD<FO@<GC$:A919<GC$@PPD<E9<=Q$G$>D: @<E$>DF$@P$SAD=AD>>9@<$G<GC(
:@<HD<F9@<GC$@PPD<E9<=$9<$GEEIFI@<$F@SFBDI@A9=9<GC$.: @HGAIGFDS$IDG
(AGE@CCGAS@PPD<E9<=$?G>$;>DE$G>$F8DSEDND<ED<F$HGA9GJICD$?89CDS$F8D$
9¥DAD>F$a9MDMQ$PA @ <HED$T@INIRG ASSHBEIC>$FEDSI<EDND<ED<F$HGAIGICDN

>D:@<EGAO$G<GCO>D>$9<H@CHDES$DY GI9<9<=%I; SIFBIC DSIRERAS ARG ID= S

6%



AD=9@<>$?DAD$GEV;>FDE$;>9<=$F8D$PGC>D$E9>: @ HDAOSABHDESR/,-bSIDF8@E$?9F
@ZD<VGI9<93$G<ES$S"@:8IJDASSH kkeb

%<$F89>$>GINCDRPHIIEFEQIVD: F>$8GES: @ INCDFD$SEGFGM$*<GCO>D>$ADN@:,
IG<;>:AONF$ADPCD:F$G<GCO>D>$;>9<=$NG9A?9>D%a: @AADCGFI@<>h$G<E$CI>F?9:
EDCDF9@<$AD>;CF>M$"@?DHDAQ$?8D<$EGFGIGAIBERBAIC=E@Rsha @INQBFD
AD>;CF>$JG>DE$@<¥KE@HRNEBEGCO>9>$IGO$ID$IIG>DESa0FDA<D$DF$GCM$677kbM$:
F89>Q3G<GCO>D>$?DADSADA;<$;>9<=3I;CFINCDS9IN;FGFI@<$F @$8G<ECDSFI9>>9<=:
9IN;FGFI@<$9>$;<J9G>DE$?8D<$EGFG$GADSI9>>9<=$GF B AC=ERBERH P/ $*
G>>;INFO@<3$9>$<@F$P;CCOSFD>FGICDQ$IF$9>$CD>>$AD>FA9:FOHDSFBG<$FBDS @F
G>>;INFOI@<$ADZ;9ADESIOK@EHDEBFBEC0>9>$a0:8GPDASG<E$&C>D<$ kkIbM$.; CFONCE
9IN;FGF9@<$9>%$>;NDAI@ASF@$>9INCDSIDG<$>;J>FIF; FA@AIBABBPOBF-8EGAES D/
<:DAFG9<FO$GJI@;F$!9>>9<=3$HGC;D>%$a'9FFCD$G<E$-;J9<$6776c$0:8GPDASG<E$&C>
DF$GCM$677kbM$0500$6L$>FGFI>FI:GCS>@PF?GAD$?G>$;>DESF@$SNDAP@AISI;CF9
1?D<FOS$EGFG$>DF>$?DAD$:ADGFDE$?9F8%$19>>9<=$HG CHDESBHING B-DERAGBSIIN
G<E$SJED@CCGAS$:AIDSF@FGC>$?DADS$;>DE$G>3NADE9:F@ASG<E$OIN;FDESHGA9IGJ
EDI@=AGN89:$HGA9GJICD>$?DADS$;>DE$@<CO$G>$NADEI:F@ASHGA9GICD>M$1 @A/

G<GCO>D>$?DAD$NDAP@AIDE$;>9<=$F8D$@A9=9<

BHXEOKDERGCCOQISE!
G:A@>>$F8D$9IN;FDESEGFG$>DF>$F@$=D<DAGFD$N@ @CDE$NGAGIDFDA$D>F9IGF
_8D<$N@>>9JCDQ$F8DS$AD>;CF>$@P$F8D$G<GCO>D>3$IG>DES$;N@<$I;CFONCDS$9IN;F
:@INGADES$?9F8$AD>;CF>$PA@I$F8D$@A9=9<GCIEGFGBaHBG 8 SCGHIDIFAIMS@ AFDEFI<
1I8D>D3$I;CFONCDS$9IN;FGF9@<$AD>;CF>$>DAHDES$G>$A@J;>F<D>>$G<GCO>D>M$*>$>

NGAF9GCS$:@AADCGFI@<>$G<E$SAD=AD>>9@<$G<GCO>D>$?DROSGARGESE ;:FDE

66$



F8D$JAGI<$AD=9@<>$9ED<FIPIDESGI@HD$?89CDREMN QGAGNBPDIGIESSATAD $
;>DE$G>$: @HGAIGFD>M$3%/$HGC;D>$?DADS?9F89<$G::DNFGICDSAG<=D>$a3%/>$w

|;CFK@CCO9<DGAIFO$?GC>$<@F$G<$9>>;DP&"GOASDFSGCM$677kbMS$

0<M>TNM

&4<=:TT!1=QPN:T!(QL<!HQT>?<!

29HGA9GFD$: @ AADCGFMD$ABHG BIINHE $F8 GFESPELSAD  9GFDE$?9F8$@HDAGCC
PA@<FGC$C@JD$H@C;ID$9<$F8D$D itk Tele BRI IBRIGK@AADCGFI@<$AD>;CF>$
JG>DES$;N@<$I;CFONCD$9IN;FGFI@<$I9AA@ASFEDSESAD: FO@<$G<ES$>9=<9P9:G<:DS(
F8D$@A9=9<GCISHBEBIEM 77ebMIIREDNSBAA:89:GCSAD=AD>>9@<>$?DADS$;>DESF@$
NADE9:F$KAT GAS:A9IDSPA@ISFSD$>DCD:FDESIAGI<SAD=9@<>$IDO@<E$FBD$9<F
:@HGA9GFD>M$_8@CD$IAGI<$H@C;IDQ$G=DQ$: @=<9FIHD$I<FDCCI=D<:DQ$G<ES!
9<F@$>FDN$@<D$G>$: @HGAIGFD>$?8IDEHPA(D<FOLHE BNBSHDICEF? @ Q$?9F8$(11:
G>$FS8D$EDND<ED<F$HGAIGICDM$%<$@;ASIGI<$G<GCO>D>Q$F8D$: @HGAIGFD>S$E
>9=<9P9:G<FCO$F @$F8D$AD=ABLQI@“BHDB IEBRFH KrM$%<FAQ@E;: 9<=$PA@<FGC$
C@JD$H@C;ID$GF$>FDNSF?@3$DYNCG M KQEFRGRSCHERHFGEBEHHD <$I<P(11$F@FGCHC
F89>$:8G<=D$P&H$>9=<9P9: GBRKKb SIS 7TMBEES776M$%<:ADG>DESPA@<FGCSC@JIDS
H@C;ID$?G>$F8;>$G>>@:9GFDES$? W@ OB RS TR SiiGisM 776D M

5GAF9GCS$: @ AADCGFEHM eSSBS TD ADEBEA, <SF@SEDFDAIO<D$F8D$
ADCGF9@<>89N$JDF?DD<$>F;EO$HGA9GICD>$@<:D$F8D$DPPD:F>$@P$: @HGAIGFL
1@<>9>FD<F$?9F8$F8D$J9HGAIGFD$: @AADCGFI@<>Q$FBDSNGAFIGCS: @AADCGF9I
>9=<9P9:G<F$N@>9FIHD$ADCGFI @ KBUCLIRF 7VHISEEFRB @ <FGCSC@ID$SH@C;IDM

_9F89<$F8D$PA@<FGC$C@IDQ$I<:ADG>DES$>;NDAI@ASPA@<FGC$=OAGCSH@C;ID$

6d$



?9F8$9<:ADG>DESBCOA$@PPD<EI<=QRE>$EBBESBP @;<E$F @$ID$>9=<9P9:G<FCC
N@>9F9HDCO$ADC CBRDESEASABRG COFKIRICA@AADCGFI@GC$G<GCO>D>M

*>$G$>D<>9FIHIFO$G<GCO>9>QINGAFIGCS: GUDOTCGAD AN IS ETHRIBGHIETD
F8D$JAGI<$AD=9@<>$@P$9<FDAD>F$?DADSA;<Q$;>9HBEM @HENIICEIRESSASO
:@HGAIGFD$NERES YFS$!GICIHOMS!8D>D$G<GCO>D>$9<E9: GHRDESBEREIEED
>9=<9P9:G*RYAS")H>>>@:9GFDE$?9F8$PA@<FGC$C@IDSH@C;IDQSI:F$SF89>$DPPD:F
C@:GCIXDESF @$GSHAD=0r@:IA%)

1=QPN:T!/>E<U3QB@2A$>D: @<EGAO$G<GCO>D>Q%$?D$: @<E;:FDE$>DNGAGFD$!
P@2G:8$IAGIDFI@<M$29HGAIGFDS$: @AADCGFI@<$G<GCO>D>$>8@?DESFSGFSH(
?29F8$F8D$G<FDAI@AS:9<=; RGMBBEISFMT630Q$>;NDAI @ ARG dREHC $a
M77LbQ$I9EECD$RATMETERTISN 7d6bQ$G<E$I<P DA GINHBBIEISNGIODS ), FS<@F$
P@AS$FSD$@AJIIF@PAGKNGERESNFDNISS @ @CDE$SIIHGAIGFDS: @AADCGFI@<$AD:
:N@<$!;CFONCD$9IN;FGF9@<$ADHDGCDE$AD>;CF>$: @ <>HESDSKS20 EESFB EHR@INE DF

FSD$PA@<ABD$9@ <>Q$?9F8$(11$G>>@:9GF DEFKRSEEFTI<FH @RERFASIS

M7°6bQ$>;NDA9 @ ASFADKEIRBE7 dbQ$I9EECDSRATME7TEFISN 76hbQ$G<ES
9<PDA9@ASPREMETEIRM 766bQ$I; F$<@F$P @AS@AJIF GIHM RIS USTANFDY $a
|@$GEV;>F$P@AS: @HGAIGFD>$9IERB BINISINBSGRBA@C;IDQ$G=DQS$: @=<9F9}
9<FDCC9=D<:DQ$G<E$DF8<9:9F0$?DAD$D<FDADES$9I<$>FDN$S@<DM$%<E>FDNSF? @G
AD=9@<>$a*11Q$0/(Q$./(Q$%/(Q$@A$&/1b$?G>$D<FDADEQ$?9IF8$(11$G>$F8DSEDND-<
HGA9GJICDM$%<$>FDN$@<DQ$F8D$: QA ATBFD=$REG@EQ TP SFSDSAD=AD>>9@
|@EDC@EQS$ 77b$f$ MIBEWEIKrM$S! GIRBEI>NCGO>$F8D$>FDNSF? @$ADKCF>$P @ASDG

AD=9@<M$!8D$*11Q$0/(Q$./(Q$G<E$%/($?DAD$>9=<9P9:G<FCO$RBTLGBBEDE$?9F8$=

6L$



@PPD<E9<=$GPFDAS$GEV;>F9<=$P @@ NI QH@ACGRHP8MEH>;NDAI@ASPA@<FGC$=(
>;AHOHDES$/,-$: @AADFI@<M$

5@ @CDES$I;CFINCD$9IN;FGFREESSPRESSE8GFSPA@<FGCSC@ID$?G>$>9=<9P¢
G>>@:9GFDES$?KGHSBGA@PPD<E9<=$GPFDAS$GEV;>Fo<=3$BAFEEESS: @ HGAIGFD>S
M77BISM77 bMI$;CF>$?DADS: @<>9>FD<F$P GiSMrBDRMIHE 7 BISM766bQ3$0/($
FISM77TREIMTTBIIM77dbQS./($ESM77TRESM 77 BISM7dLbQIG<ESSHKEA 7Q$
7>$SM77 BEISM7drbM$!8DS>;NDAI@APG<ESI<PDAI@ASPA@<FGC$=0A9%>;AHIHDES/,-
0D<>9F9HIFO$G<GCO>DKEIREARGBSFSDSEDND<ED<F$HGAIGICDSG<ES$: @<FA@C!
EDI@=AGNB89:$: @<FA@C>$09DCEDE$<;CC$AD>;CF*NROARYGSE3ACREIRD=9@ <>%a
#QPN=QTT3PU!|Q=1#QP4<PN3QP:T!#=3?3P: T!&]]<PR3PU2!

-ON:TI1=QPN:T!(QL<!HQT$2<®F8D>D$G<GCO>D>Q$: @<HD<FI@<GC$:A9ID$?G>$
G>$G$PIPF8$: @HGAIGHOEPEFSHEBNBABY. GCSAD=AD>>9@<>$JD:G;>D$IF$?G>$89=8
: @AADCGFDE$?9RE({T $ep$/$M 77 bVF @ FGC$?G>$;>DE$G>$FSDSEDND<ED<F$HGA
P@A$F8D$89DAGA:89:GCSAD=AD>>9@<M$211$F@FGCQ$?8@CDSIAGI<$SH@C;IDQSG
9<FDCC9=D<:DQ$G<E$DF8<9:9FO$?DAD$D<FDADE$9<$>FDN$@<D$G>$: @HGA9IGFD>
D<FDADE$9<$>FDN$F?@M$!89>$ADEABSCHEEHADAMENBO$9<:C;>9@<$@P$211$G>3$GCSH
:@HGA9GFD3$GF$>FDN$@<DQ$F8D$: @HGAIGFD>$: @<FA9J;FDE$>9=<9P9:G<FCO$F @
: aeQk b$fE67MEHEH 77 M$Y<FA@E;: 9<=$F@FGC$PA@<FGC$C@IDSH@C;IDSGF$>FC
G<$GEE9F9@<GC$LMhp$@ PSHANSHOABERIIR ESF89>S 8RGEBMB%KIPI:G<FQ$
 a Q3K7bSfISkMESHRIB 76 Q$9<EQ:GFI<=3F8GF$9<:ADG>DE$PA@<FGC$C@ID$SH@C;ID$?
?9F8$| @ ADSKAEIT GAS @ P PERBA<REIIM 776 bMS/A@<FGCSC@ID$H@C;ID$?G>$FBDAD
$
' BHSYHEY' () Yo*+,)--'+)$" HE&) S, " H/H# 0#10)*-,&*2,,0)%*340™ 20)*' 328 BR)$* $*&).40".6*7 *

A+89% $0:*"8)*4%."HEYH&Y' () %o*+,)--"+)$ *H#Yo* "HUH&Y*) & &, &*H8)*&)2,&") %6
6e$

$



>FICC$G>>@:9GFDKIEREGHFGPPD<E9<=$GPFDA$: @<FA@CCI<=$P@A$: @<HD<FI@
@PPD<E9<=$G<E$F8D$@A9=9¥GC$: @HGAIGFD>M

1=QPN:T/>E<U3QRBNI@;A$>D: @<EGAO$G<GCO>BABEBIAQIRDS,J
9<:C;EDE$211$F@FGCQ$?8@CD$IAGI<$H@C;IDQ$G=DQ$: @=<9FIHD$I<FDCCI9=D<:C
:@HGAIGFD>$9<$>FDN$@<D$?8HDSPEDIIEPHSFDAD>F$?G>$D<FDADESI<$>FDNS$
GCC$PI9HD$AD=AD>>9@<$I@EDC>Q$F8D$: @HGAIGFD>$: @<FA9J;FDE$>9=<9P9:G<K(
|@EDCQ@8Q$K b$f$67 MpkIG 77" M$! GMEIED>NCGO>$F8D$AD>; CFHEP@IBR GBS >;
18D$*11$G<ES0/($?DADS$>9=<9P9:G<FQIG<E$I@F8$@P$F8D>D$PI<EI<=4$>;AHIHDES$

5@@CDES$I;CFONCD$9IN;FGFO@<$AD>;CF>$9<E9:GFDE$F8GF$PA@<FGC$C@JL
G>>@:9GFDES$?KGHSBGAS@PPD<E9<=$GPFDAS$GEV;>Fo<=3$BMKSERINIB@® HGAIGFD>S
fEM77BI$IM77 bM$-D>;CF>$?DAD$GC>@$>9=<9P S=EH VP @HINBORIE $a
M77Lb$G<ESCESM777TRISM 77 BIFSM77 bMS09I9CGCASF @ $HSGIBH@QIHD>D>Q$F8DS
G<FDA9@AS$:9<=;CGFD$: @AFDY$G<E$>;NDA9@A$PA @ EHFTREOR =HSADISHIDEHNSO S
G<GCO>D>$;>9+@BITBASG>$FBDSEDND<ED<F$HGAIGICDIG<ES$: @<FA@CCI<=$P@.
:@<FA@C>$GCHKEBEAGBS@PPD<E9<=$3ADHDGCDE$G$>9=<9P9:G<F$<D=GF9HD$AD>;C

J:F$:@:CE$<@F$JD$C@:GCRRDESFEAFGHISREC DO

*3MO>MM3QP
189>$>F;EO$GIIDESF@$DYGI9<D$?8DFSDASPA@<FGC$C@ID$SH@C;ID$?G>$G>:
=AGER CCGA$@PPD<E9<=M$!8DAD$?G>$GSN@>9FIHD$G>>@:9GFI@<$IDF?DD<$PA
=AGER CCGA$@PPD<E9<=$?9F89<$F8D$:: AKD:=BEOS RO E@RSBIS/9<E9<=>$8DCESGP
GEV;>F9<=$P@A$DF8<9:9FOQ$G=DQ$: @=<9IFIHD$9<FDCCI=D<:DQ$G<E$?8@CD$IAC

P;AF8DA$8DCE$GPFDAS: @ <FA@TIIISASFINSBLB@PPD<E9<=M$%<$>D: @<EGAO$Gs

6h$



GPFDASGEV;>F9<=$P@ASEDI@=AGN89H] ENGH?C$IN@>9FIHDC

G
G>>@:9GFDE$?9F8$F8D$G<FDA9I@AS:9<=;,CGFD$: @AFDYQ$>;NDA9@ASPA@<FGC3$=C
G<E$9<PDA9I@ASPA@<FGC$=0A;>M$"@?DHDAQ$@<CO$F8D$>;NDAI@ASPA@<FGCS
:@AAD:FO@<M$E&KBFICEAS:A919<GCI@PPD<E9<=$?G>$GEEDESGISCEABHGAIGFDQ
@PPD<E9<=$?G>$G=G9<$G>>@:9GFDE$?9F8$F8D$>;NDAI@ASPA@<FGC$=0A;>$G<E
?9F8$J@F8$AD=9@<>%$>;AHIHI<=%/,-$: @AAD:FO@<M$-D>;CF>Q$F8@;=8SNA@H9>9@<

9<:ADG>DE$PA@<FGC$C@JD$H@C;| BIDHEE: S @AAEOF

?89:83IG0$: @<:DIHGICO$=9HDS$>@ID$I<EIHIE;GC>$G<$GEHG<HEROS BRI DANDFAC
:A9IDQIGF$CDG>F$GI@<=$9<E9HIE;GC>$?8@IGADSGCADGEOSNA@<DSF@$:A919<G
<@F$:@<:C;>9HDQ$F8DIPI<EI<=>$@PIF8DS$:;AAD<F$>F BOICRIHESS RO EBANRIP D ASH
|@EDC$@P$;<EDA>FG<E9<=$:A919<GC$ID8GHI@A$>8@;CES$: @<>9EDA$<D;A@JI9@C(
G>$9<E9HIE;GCSEIPPDAD<:D>$9<$IJAGI<$>FA;:F;AD$:G<$IDSIN@AFG<F$P@AS$;<ED
E9PPDAD<:D>$9<$JB8GHO@AMS
-QN:T!1=QPN:TIHQT>?<!:PRI- QAN : =!#=374
IBDSNASIGAO$BON@F8D>9>3@P$F89>$>F,EO$?G>$F8GFSPA@<FGC$C@JIDS$HCEC
N@>9F9HDCO$G>>@:9GCHIFS CIFARSTFD<EI<=M$2@F8$: @AADCGFI@<GCHG<ES$AD:
G<GCO>D>$>;NN@AF$F89>$80ON@F8D>9>M$2A@GECO$>NDGBI<=QIBERFPAQ@<FGC
G>>@:9GFDES$?9FBEBREBBA: @=<9F9HDS$P;<:FO9@<9<=$a&FDA@$G<E$2GABDA$67 LbQ.
DYD:;FOHD$P;<:F9@<>$>;:8$G>$ID8GHI@AGC$9<89J9F9@<Q$?@ABI<=$IDI@AOCQ$>;:
>DCD:F9HD$GFFD<FI@@ENACITIB <ES$: @=<9F9HD$PCDY 9J9COFRO#H 7 UHEID X $G<ES
%P3$IAGI<$H@C;ID$:G<$IDSFGBD<$G>$CINA@YOIP @ABIAGI<$P;<:FI@<9<=Q$F8Ds

>;==D>F$F8GF$9<EIHIE;GC>$?9F8$9<:ADG>DESIAGI<$IH@C;ID$I<PF8I>FNGAF9:;CG/

6r$



|I@ADS$CIOBDCOSF@3$:@II19FSI@ADS: @INCDY $:A91D>B5@ I FBERBBFOQH=AGO
N@FD<F9GCCOSE;D$SF@3$IDFFDASP;<:FO@<GC3$.GNG:9FO$F@$DYD:;FOHIBS: @INCDY$
[>:<=3Q=!1=QPN:T!+@=>M!PRIKEO @ :=1#=32<

$ %<$DYNC@AGF@AO$>D: @<EGAOHERETO=ES@PRFADIPA@<FGCIC@ID$?DAL
DYGI9<DE$F@$EDFDAI9<D$78BFSIATHESIDSI@ADSEI>ADFDCO$C@:GCIXDES?9F89-
PA@<FGC$C@JDM$%<:ADG>DE$>;NDAI@ASPA@<FGC$C@ID$SH@C;ID$?G>$A@J;>F(
=AKID CCGAS@PPD<E9<=Q%$: @<FA@CC9<=3P@A$GCCS$.@<P@;<E>M$!8D$>;NDAI@A
P@;<E$F@$ID$9<H@ CAMBFROSEIFIY D:;FOHDSP;<:FO@<$NA@:D>>D>M$!8D>D$9<:C;E
IDI@AOSNA@:D>>9<=QINGAF9:;;CGACO$?8D<$G<$9<:ADG>D$9<$DYD:;FOHDS$EDIG<ES
IDI@AO$9>$<DDEDES$aE;$2@9>=;D8D<D;:$DF$GCM3$677hbQINA@G:FOHDS$: @<FA@CS$F

JD8GHI@AGC$AD>N@<>D>$ei (FRFERCMPED @ <GCPAD=;CGFI@<SNA@:D>>D>$>;:8%C

:@=<9F9HD$ADGNNAGI>GC$a/GCZ;DX$DF$GCM$67 LbM$!8D$>;NDAI@ASPA@<FGCS$:
9INC9:GFDE$9<$ED:DNF9@<%$al18D<$DF$GCM$67 ec$/GAGBQS$";F:89<>@<@$58DCN>Q
18D>D$JG>9:$: @=<9FIHDSNAD AHBPESIOSFED$>;NDAI@ASPA@<FGC$=0A;>$:G
HI9D?DE$9<$F8D$: @ <FDNERZBFASIDM$%<:ADG>DES$>;NDAI@ASPA@<FGC$=0OAGC
NA@H9EDS$F8D$: @=<9F9HD$:GNG:9FO$P @ A$9<EXBD ECEASARIE &N IFED-3ED0%

NGAF9:;;CGACO$NDAFI9<K IPEE 9<=$=9HD<KEBBTGAGE PPD<EDA>$GADS$

HID?DE$G>$<@F$CHBI<EAEITIRAS59Z;DA@Q$0:8@DNPDAQSG<ES$' G<=K@<$67 7bQ$G
:@CCGA$:A9ID>$GADSFON9:GCCO$:8GAG:FDAIXDES$SG>$ED:DIFP;C$G<E$:@INCDYS$a
"@:8>FDFCDA$677ebM$*<$9NS@HIHERPSAD=;CGFD$ID8GHI@AGCSADKN@<>D>$IGO
:@CCGA$@PPD<EDA>$AD>9>F$9IIDE9GFD$=AGFIP9:GFI@<$PA@I$I@ADS$9IN;C>9HD

NA9@AIFIXD$OAISHNDD @PP>$F8GF$AD>;CFSPA@ISI@ADSNCG<<DE$@PPD<>D>M$!&

6l$



IGO$D<=G=D$9<$DI|@ FO @ERCHAINAD :D>>D>%$>;:83G>$: @=<9F9HDSADGNNAGO>GCSHF
FBD9A$S@PPD<>D>$G<E$ADE;:D$I@AGCSDI@FI@<>$>;:8$G>$=;9CF$@A$>8GID$alG<=
.G>8DBQ%$677rb$F8GF$:@;CE$8GHD$@F8DA?9>D$SEDFDAADE$F8D9AS:A9ID>MS$" @ ?DH
NA@N@>9F9@<>$8GHD$< @ FEIDEBRMBINIPENE2D:G;>D$<DIF8DASF89>$>F,EO$< @A
?89FR@CCGA$:A9ID$>F;EO$a-G9<D$DF$GCKRZBR BIi ES(EASACIDSF @ $IDSADCGFDES!
%i$9<$FB8DIAS>ND:9P9:$>GINCD>Q$?DIG<FI:INGFDSFS8GF$F8DR@CEHAHDS: @AADC
:A9IDQ$IP$G<OQB=EHIN@ GES$: @=<9IFIHDSNA@:D>>D>$F8GF$PG:F@A$I<F @$%i$G<
<;G<:DE$<D;A@:@=<9F9HD$NA@:D>>D>$F8GF$9<:C;ED$I@F8$DI@FI@<GC$G<E$IDE
&HDAGCCQ$9<:ADG>DE$H@C;|D$9<$F8D$>;NDAI G4BLAGAFGCHIBZADAFSHANTHO
>:==D>FOHD$@PHGMIDYD:;FOHD$P;<:FO@<9<=$G<E$FSD$GIICIFOS$F@$>BICCP;CC(
ED:DNF9@<Q$:GNG:9F9D>$789:8%:@;CESPG:9CIFGFD$>;:: D> HGTIPASTABREBI@ F8D/
"PN<=3Q=1#3PU>:N<

$ %<:ADG>DE$G<FDA9I@AS$:9<=;CGFD$H@C;ID$?G>$GC>@$&HBRIGFDES?9F83I
@PPD<E9<=$9<$>D: @<EGAO$G<GCO>D>Q$F8@;=8$FER$2GC$ EHRE@SP @ <ESGPFDA
:@<HD<F9@<GC$:A919<GC$@PPD<E9<=M$!8D$G<FDAI@AS$:9<=;CGFD$: @AFDY$8G>$
89=8@AEDAS$DYD:;FOHD$P;<:FO9@<>%$>; REBISEBeIABFRDAQS2 @FHI<9:BQSG<ES1@8L
"kkkbM$%<SNGAF9:;CGAQ$F8D$*11$8G>$IDD<$IINCI:GFDESI<SNA@:D>>D>$>;:8$G>$
AD=;CGF9@<Q$DAA@ASEDFD:FO@<Q$@;F:@IDSI@<IF@AI<=QIG<ESG:FI@<INCG<<
5@><DA$6777c$(DB8A9<=$G<E$ 9CC@;=8J0%$6776C3$.;,CDAFSDF$GCM$677Ic$HG<$3DD<
2@FH9<9:H3$IPAQSG<E$1GAFDAS677 bM3$!BDSG<FDAI@AS$:9<=;CGFD$: @AFDY$8G>$
9<H@CHDE$9<$F8D$G<F9:INGFI@<$@P3$: @=<9F9HDCOS$EDIG<E9<=$FG>B>$G>$?DC

CDGA<9<=Q$D>ND:9GCCO$%$9<$=;9E9<=$H@C;<FGAO$IJDBGHI@A$IG>DES$;N@<$F8D$

6k$



@F:@ID>%$a\D<<DACDOQ$ GCF@<Q$2D8AD<>Q%$2;:BCDOQ$G<ES$-;>8?@AF8%$677hbM$¢
G<FDA9@AS$:9<=;CGFD$9>$NGAF$@P$F8D3$<D;AGC$>0O>FDI$B=BNBRESIEFRAD=;CGF9-

JDB8GHI@A>Q$G<ESNCGO>$G$BDOSA@ CD$9<$9<9F IEFAI@RNERE

@< Q$G<ES$
a,DH9<>BOQ$.@AADCCQIG<E$3@=F%$ kkebM$%F$8G>$IDD<$9<FDANADFDE$G>SGSA
E9PP9:;,CFO%$a5G;>Q$\@>BIQ$1GAGIG<@>Q$G<E$ D>FJ;AO0$ kklbQ$?9F8$9<:ADG>DE!
G>>@:9GFDE$?9F8%$9<: ARBXIIHHIPESHAOBIG=$EDIG<E>$a/9<:8GI$SG<E$*<EDA>@<$
677hb9$

%<$F8D$: @<FDYF$@P$@PROEOSAQFHIFPBEGHDSIDD<$: @<:DNF;GCOXDESG>
JDI9<=3I@ADS$:@INCDYSF8G<$:@<HD<FI@<GC$:A9ID>%$a,\$67 rbM$%<:ADG>DESG<FD/
H@C;IDSIGO$>;==D>F$FHEFSEARP@PPD<EDA>$GAD$IDFFDASGICDSF@SNDANDFAG
:A9ID>M$'G>FCOQ$>9I19CGASF@$FBD$0/(Q$F8D$*11$8G>$IDD<$I<H@CHDESI<$DI@F
NA@:D>>D>$>;:8$G>$: @=<9F9HD$ADGNNAGI>GCM$%<SNGAF9:;CGAQ$9<:ADG>DES$*:
G>>@:9GFDE$?9F8%$9<:ADG>DES$: @=<9F9HD$ADGNNAG9>GCQ$G<BDPP@AFP;C$AD9:
DI@FO@ECI:9F9<=$>9F;GF9@<$FBGF$GII>SF @FSADE;:D$OF>$DI@FI@<GCHIING:F$a(9;
677kbM$'9BD$FBD$>;NDAI@ASPA@<FGC$=0A;>Q$9<:ADG>DES$*1 1 BT BFESO$GC>(
@PPD<EDA>$ADGNNAG9>D$FS8D9AS@PPD<E9<=$JD8GH9@ ASHIBRD AGIFBO$FSDIASG
DI@F9@<>M$"@?DHDAQ$ADGNNACTGARIFRBDEHEDA>$BGC>$<@F$IDD<$DIN9AI:GCC
DYGI9<DES$G<ES$ADZ;9AD>$P;AFBDASDIN9AIESC$9<HD>FI=GFo@<M
13PR3PUMI!3PINS<!I#QPN<6N!Q]'9=3Q=!0<M<:=0S
$ *F$GSIA@GESCDHDC$F8DS$:; AAD<F$PI<EI<=>$>;NN @ BESNOEHBPIREY<=>$P/
>FA;:F;AGC$IAGI<$9IG=9<=$>F; KB QCSATBHID$a-GO<DIDFSGCM$67 6bMS2 @ F8$>F

NA@HOED$DHOED<:D$@P$>FA;:F;,AGC$9<:ADG>D>$9<$F8DIPA@<FGCS: @AFDYMS$*F¢

d7$



E9PPDAD<:D>$DY 9>F$GF$FEARSFN@TBEEE>CIBIDF ?D D <$EBDHGABEREFISNRAI @ AQS
|I@ADS$:@INAD8D<>9HD$>F,EOM$_9F89<$F8DIPA@<FGC3$.@AFDYQ$-G9<D$DF$GCM$
9<:ADG>DE$: @AF9:GC3$F89:B<D>>$9<$F8D$@AJIF@PA@<FGCS:@AFDY$G<ESF8D$9<
F8D$:;AAD<F$>F,EOQ$?89CD$9<:ADG>DE$@AJIF @ PRESZPEEFHGB OBHRES=REG
:@CCGAS:A9IDQ3$F89>FADCGFI@<>8INS?GC>$<@F$>FGFI9>F9:GCCO$>9=<9P9:G<F$G+
F8D$9<:ADG>DE$S@AJIF@PA@<FGCS$:@AF9:GC$F89:B<D>>$PH<EI<=$@P$-GI9<D$DF¢
18D$:;;AAD<F$>F;EO$E9E$8 @ ?DHDASPI<E$I<: ATGIERDCPIDAT@AIDA @ <
G>>@:9GFDE$?9F8%9<: AR@DESARBOIDQS>;NN@AFI<=$F8D$PI<EI<=>F@P$-G9<DS$L
a67 6bM3$/;AFSDAI@ADQSIFS>;AHOHDES: @<FA@CSP@ASI;,CFONCDS$:@<P@;<E>M$+DH
>;AHOHD$/,-$: @AAD:FI@<$G<E$?G>SAEB=DRDERFPSFTARECD<=3P@AS
:@<HD<F9@<GC$:A9IDM$*>$>;:8Q$?89CD$FSDADS$9>$GCSIA@GES: @<HDA=D<:D$@P$F
>F,E9D>Q$F8DADSGADS$>9=<9P9:G<F$E9PPDAD<:D>M$!8D>D$E9PPDAD<:D$:@;CE$JID
E9PPDAD<:D>$9<3$IDG>;ADID<FM$_89CD$: @AF9:GC$F89:BIIb>FEO$BIPRS-BHDESO<IF
DF$GCM$a67 6bQSFBDS:;AAD<F$>F,EO$IDG>;ADESIAGI<SH@C;ID$?789:8%:@1J9<D>$:@
?9F8%>;APG:D$GADGMS$*EEIF9I@<GCCOQ$FEDSNAI@AS>F,EO$G>>D>>DES$S=A@;NSE9
HGA9GJICD>$@P$F8D$:;AAD<F$>F;E0$?DADS$E9 I D$HOR SRS G IBZAQTOHPHAI
EAG?<$PA@I$V;>F$F? @$9<HD>FI=GFI@<>Q$89=8C9=8F9<=$F8D$<DDESP @A$P;AF8I
G<$9<EDND<ED<F$CGI@AGF@AOMS$
IBD$AD>;CF>$@P$F89>%$>F;EO0$>;==D>F$F8DAD$IGO$IDSEIPPDAD<FIGC$<D;A(
: @AADCGFD>$@PINAMIE SF AFICTBAS:AIID>M$ 89CDING>F$SAD>DGA:8$8G>$>;==D>F
JC;E@CCGA$S@PPD<EDA>$=D<BALCCOBRYBEIHIHC@IDSH@C;ID$a2A@ ?DASG<ES$5!

677 cH(CD<<$G<E$-GI9<D3$67 Lc$)G<=3G<E$-G9<D$677kbQ$F89>$>F;EO0$>;==D>F>$F8(C

d$



|@ADS$CIBDCOSF@$D<=RADEIZAIEDFPD<>D>$IGO$IDSGICDSF@IE@$>@$ID:G;>D$F
E9PPDAD<F$<D;A@Ga@0EH 8 CFSARP R FISAQ@<FGC$C@ID$SH@C;ID>M$!89>$
<D;A@J9@C@=9:GCHEIP>FI<FO@<Q$GC@<=$?9F8$@F8DASEIPPDAD<FIGC$N>0:8@
:8GAG:FDA9>F9:>$a2C9:8UDSEFHRGOMP Q$#Y ;| QSG<ES09IN>@<$677ebQ$: @<FA9J;FD$F
P;CCDA$;<EDA>FG<E9&@QP$ASBOID$IOS>;NN@AFI<=$F8D$<@FI@<$FBGF$FBDAD:
E9PPDAD<F$FOND>$@P$:A919<GC>$G<ESF8GF$I<EIHIE;GCSEIPPDAD<:D>$:G<$: @<
NA@:COHIFOSFEFHEAESHOND>$@P$:A9IDM$_89CD$:G;>GC$:CGOI>$:G<<@F$IDSIGEL
F8D$:AB@BFI@<GC$<GF;AD$S@P$FBDS$:;AAD<F$>F;EOQ$IF$9>$<DHDAFSDCD>>$9IN@
>F,E9D>$F@9$: @<>9EDASFSDIA@CDI@PSIAGI<$:G;>GFI@<$9<$;<EDA>FG<E9<=$8;I(
9<:C;E9<=$.AMOKMSIGFDCOQ$GCCS$IDBGHI@ASI>BIG>DES;N@<$:G;>GCS: @<EIF9I@<>
F8D$IG<IPD>FGFI@<$@P%$>;:83IJD8GHI@A%a. @A>D3$67 "bc$F8D>DS$:G;>GCH: @<E9F9I
ID:8G<9>1>Q$G<ESIAGI<SEIPPDAD<:D>$:G<$AD>;CF$I<$EIHDA=D<F$ID8GHI@AGCH
>;==D>FDE&BDHAD>;CF>$@P$FBI>$>F,EOMS$
-S<19=QO<MM!,QR<T!Q]'#O@T :=!1#=32<
5CG:9<=$F8D$:;AAD<F$PI<E9I<=>$I@ADSIJA@GECO$9<$F8D$: @<FDYF$@P$F8D
|@EDC$@PREGNGTCAS: AMDSBVMbQ$GF$F8D$II@C@=9:GC$CDHDCS@P$G<GCO>9>$F¢
@P$9<:ADGHICHER IDSH@ C; I RGRSSEHNBRAI9<GC>$?G>$89=8COSNA@HI>9@<GC$
JG>DE$S@<$@<CO$@<DSINAYI@AS>F,EOMS1;AAD<F$PI<E9<=>$NCG:D$F89>$G>ND:F$
>@CIOE$SP @ @F9<=M$*F$FB8DIN>0:8@C@=9:GCSCDHDCQIG<$IN@AFG<F$P;F;,AD$Z;L
AD>@C; FEB3A<>$?8DF8DASI@F8$SFOND>$@P$@PPD<EDA>$DY89J9F$N>0:8 @NGF¢
?8DF8DASN>0:8@NGF80%$9>31@AD$G>> @R OGHEEOFFIDAREX=M$!8DSCGFFDASIO=8F

>:==D>FDE$JG>DE$@<$F8D$P;<:FO@<GC$>9=<9P9:G<:DSNCG:DE$@<$D<8G<:DESIAG

des



NAQ@G:HeHIP D<E9<=Q$ED:DNFI@<SNDANDFAGFI@<b$?89:8$GAD$IDCIODHDESF@$:8
N>0:8@NGF8>3a(G@$G<E$-GI9<D$67 7TbhQIG<ESGC>@$ID:G;>DINAI@ASAD>DGA:83$C
9ED<F9PIODES$F8D$>;NDAI@ASPA@<FGC$:@AFDY$G>$G$BDOSI<P@AIGFI@<GC$PC
N>0:8@NGFEB$$@F$9<$: @<FA@C>%$a)G<=3$DF$GCM3$67 6bQIE@HDFGICI<=$?9F8$F8¢
JD9<=$D<8G<:DE$9<$=AGO3$. @CECAS@PPD<EDA>M$
*F$F8D$>@:9GCSCDHDCI@P3FEDSI@EDCQ$@<D$;<DYND:FDE$PO<E9<=$7G>$I
<@F$G>>@:9GFDERE@FBSENG@ PP D<ENRNESRTIBM S FSIGOSIDIFEGFSF89>$
NADE9:FO@<Q$NADE9:GFDE$@<$ANPDGCSAS@IERISFDNCOSE@D>$<®F$S@CESP@.
:@CCGAS:A9ID$G<ES$FBGF$F8DSI@EDC$<DDE>$ADH9>9@<M$*CFDA<GFIHDCOQ$F8L
9<$F89>$>F,EO$8GES$SAD>FA9:FDE$ @>$GES@{HIBBSFEP@ABSHIGSFDIN@AGAOS
DINC@OID<F$G=D<:9D>b$:@;CE$>;==D>F$F8GF$GSFA;D$G>>@:9GFI@<$?9F8$>@:9C
N@N;CGF9@<>$?9F8$G$?9EDASAG<=D$@P$0#0M$_89CDSF8DS$:;AAD<F$>F,EO$SE@D>

JOE9AD:FI@<GC$ADCGFI@<>89N>$80ON @FBDHE

PR EDCQ$>@:9GCINAC
:@;CE$IDSIN@AFG<F$9<$DYNCG9<9<=3$<D;AGCS$FSDS$EIPRB LN GC RS F@ I PIHATHMEHD <
I@A$SDYGINCDQS$9<E9HIE;GC>$78@%: @IDIPA@ISI@ADSGEHG<FG=D@;>$:89CE8@ @t
IGO$ID$I@AD$CIBDCOSF@$DY89JIFSBIE DG EBHEPBM$G<ESSGHDSI@ADS@NN@AF
F@3:@I19F$(11$a?8DF8DASHIGSFBDIAI@?<$:GNGI9CIFID>$@ASFBA@;=8$FBDOAS$>(
GC>@$9IN@AFG<F$F@$AD: @=<9XD$F8GF$FEDAD$I>$GSIIEIAD:FO@<GCSADCGFIC
G<E$F8D3$IAGI<cHV;pHSEFBRHIA@<ID<F$IGO$>8GNDIFEDSIAGI<QBIAGI<$:8G<=C
F@3INDA>@<GCIFO$G<E$IDBGHI@AGC$:8G<=D>$F8GF$DCI:9F$:DAFGI<$AD>N@<>
*>$>::8Q59F$9>$IN@AFG<FSF@$P;AFS8DASDYNC@ADSI@EDAGF9<=$G<ES$IDE9GF9<=

JDF?DD<$>@:9GCHBFHIBAAGI<QIG<E$IDSGHI@AGCH@;F:@1D>$>;:8$G>$:A9IDSO<S$F

das



AD>DGA:8$@KEBBGCOAS:A9IDM$%<DHIFGICOQSFSDSRABNBH>HEI EHTIOHES
G>$G$8D;A9>F9:Q$9<9FIGCHI@EDCSFE8GF$?9CCS;CFIIGFDCO$<DDE$SADHI>9@<M$!8
FD>FO<0E8D$I9@C@=9:GC$:@IN@<D<F$@P$F8DII@EDC$aG<ES>ND:9P9:GCCOQ
JAGI9<$>FA;:F;ADbQ$G<ES$P;F;AD$>F;E9D>$:@;CES$;>DP;CCOSNA@HIEDS$GSI@ADS: @I
F89>$9<FDAE9>:9NCI9<GAOSNA@:D>>$I@EDCM
(3?3N:N3QPM!:PRI1>N>=<I*3=<¥®N3QPM

19A>F3$G<ES$P @ BB RPAD<F$PI<EI<=>$GADS: @AADCGFI@<GC$G<ES.G;>GC9
9<PDAADEM$_89CD$F8D$AD>;CF>$GAD$9<FDANADFDESF@$>;==D>F$F8GF$9<:ADG>
GIE$I<SEABITGAS@PPD<E9<=Q$>FA@<=$:@<:C;>9@<>$:G<<@F$IDSEAG?<M$%<ED
:G>D$F8GBYPBDA>D$9>$FA;DM$2D:G;>D$F8D$NC G H@EGGHSARRDREIASE? @;CES
JD$DYND:FDE$SF@$9<H@BD$9<:ADG>DE$PA@<FGC$P;<:FO9@<9<=Q$F8D$: @<F9<;DE$
:@AFDY $9<B@BIBAS:A19<GC>$:G<$9<$FBD@AOSCDGESF@$>FA;:F;,AGCS$:8G<=D>3$G
PA@<HET;IDQ$>9I19CGASF@$F8D$9<:ADG>DESBINN@:GINGCSH@C;ID$>DD<$9<$FG)
?89:8%9>3GFFA9J;FDESF@$DYFD<>9HD$<GHI=GFI@<GCINAG:F9:D$a.G=;9ADQ$ @@
677hbM$' @<=9F,;E9<GC$>F;E9D>$G>>D>>9<=3JAGI<$H@C;IDSG<ES@PPD<E9<=$@HD
ADZ;9ABPB$GF$CDG>F$D>FGICI>8$FS8DSFDIN@AGCI@AEDAS@P$FED>DSNBD<@ID<!
NA@:D>>$I@EDC>$@P$:A919<GC$IDBGHI@A$?89:8$FGBD$I<F@$G::@;<F$I;CFOINCDY
aDM=MQ$J9@C@=9:GCQ$N>0:8@C@=9:GCQ$G<ES$>@:9GCh$IGO$GC>@INA@HIEDS
F@$DYNCCHPABASQPPP<EI<=M$

*$>D:@<E$CII9FGFO@<$@P$F89>$>F;EO$9>$=D < BABLIIR S FCIMICHEDFHAGC
F89>$>F;EO$ADNAD>D<F$GF$JD>F$F8D$J @ FF @ 1$ B RBPECTRERD RBDHIHD BGEH-D

IG<O$GC>@$NDAND REBFOSAS@PPD<E9<=M$!8D$>F;EO$SEIES$<@FQIP@ASDYGINCD

dLs



89=8DEDHDC$KEKILGA$S@PPD<EDA>$>;:8$G>$F8@>D%$9<$: @AN@AGFD$>DFF9<=>Q¢
C9I9FDE$SF@?GARSS@POBDEKBITILAS@PPD<E9<=$9<$F8D$: @I1;<9F0$9<$=D<DAGCN
F8D$:;AAD<F$>GINCD$?G>$>;9FGICD$P @A$F89>$>F;EOC0>H@COBALH COXGFO@<$@F
@PPD<E9<=0Q%$789:8%$7G>%$.: @<>9EDADE$G$BGLABIHHSD @HFZBIRES9<FF89>$>F,EOQSFE
8G>$JDD<$EDIGFD$GI@;F$8@?$F @ $ NI EREDAH@PFPBHED =$G<ESIF>$>;JFOND>$
a2AG9F8?GIFD$ klec$"@CFPADFDA$677ec$08GNIA@S$ kk7bM$*$E O RRIIEAF-SEDPI<9F
@PPD<E9<=$IGO$F8;>309DCE$E9HDA=D<F$AD>;CF>M$ 89CD$F8D$:;AAD<F$>F;EO$8
9INC9:GF9@<>$P QB$8IEE8HASARIT GAS@PPD<>D>Q$F8DAD$8G>$<@F$ODF$IDD<SAD
DIN9A9:GCCO$DYGI9<D>$F8D$<D;AGCIRAF®PECD=SHTRBEEEG AL @PPUSEBDS
- AAD<F$PI<E9<=>$E@$8@?DHDASNA@HIED$GIP@;<EGFI@<$@<$?789:83F@$J;9CEl
I8D$BON@F8D>9>$FRGEFRER8I<=$1GORICGAS@PPD<EDA>$: @;CE$>8@?$DHD<S
=ADGFDA$<D;AGC$>;NDA9 @KR@FOHEAGERAOLEDA>$ADZ;9AD>$G$:A9F9:GCSDHGC;GI
*EE9F9@<GCOIDPFEGFS@<COSIGCD>$?DADS$I<:C;EDE$9<$F89>$>F,EOQFIF$9>$;<:CI
PI9<E9<=>$?@;CE$=D<DAGCIOXD$HE@HLOEHIBPBIKEDA>MS$. @AD@HDAQ$F8DS:;AAD:
9>$CGHOFB$>GINCDQ$:8GAG:FDAIXDE$SIJO$SDCDHGFDESAGFD>$@PHA9ID$9<$=D<DA
:@GAIG<ES$: @<HD<FI@<GC$:A9ID>bM$%F$9>3$;<:CDGA$8@?$?DCCIF8D>DSAD>;CF>
:@I11;,<9FO$>GINCD$F8GF$9>$<@F$:8GAG:FDAIXDE$JO$89=8DASCDHDC>$@P$:A91DM
>;==D>F$F8GF$GI@<=$9<EIHIE;GC>$?9F8$GINA@:COHIFO$P @ A$SCHDAGCS@PPD<
9<:ADG>DE$PA@<FGC$C@JID$SH@C;ID$SGADSI @ ADKQ ORIBASEHPR HRBHASAGCDHDAQ
FBD$AD>;CF>$GAD$;<GICD$F@$:CG91$?8DF8DASFBDSN @>9FIHDSG>>@:9GFI@<$ID
H@C;ID$G<EFHBAGOCCAS@PPD<EIFARRED(F>E :GNGIICIOFILENARS

9<E9HIE:GC>%$: @ INGAMHBREBE@<FA@QC>M$*<@FSDASN@>>9J9CIFO$9>$FSGFS$G

de$



9<E9HIE;GC>$?8@$GADINA@<DSF@$:A919<GC$IDSGHI@AQSF8@>D$?9F8$89=8DAS
GAD$I@AD$CIBDCOSF@$SGH@9IESAI>BIDASP GUDCHEBNS@RRD<EI@=NELC$IC;D
*CIDA<GFI9HDCOQ$IF$9>$N@>>9ICDSF8GF$I<EIHIE;GC>$?9F8$C@?DASPA@<FGCS$!
CI9BDCOS$F@$:@|IRERCBGAS@PPD<>D>Q$N@FD<FIGCCOS$E; DSF@$CIIIFDESPG:;CF9
F@$ID$9<H@BDE$9<$@AEDASH@XGCEASH@IBSMEGO
%F$9>$GC>@$8DEBTARFSDSPI<EI<=>$@P$F89>$>F;EO0$IGOSADPCD:F$SEIPPD/
@NN@AF;<9FOQ$?8DADIOS$GI@<=$9<EIHIE;GC>$NA@<DSF@$:A919<GC$@PPD<E9<:
PA@<FGC$C@JD$H@C;|D>$GADSI@AD$SCIBDCOSF@$ID$=9HDIG@ANNEBE, <OFID>$F
:@CCGA$:A9ID>$ HSFEDSF8 @ >D$?8@$8GHDSED:ADG>DESPA@<FGC$C@IDSH@C;ID:
>@:9@D:@<@19:$>FGF;>$1G0$: @<FA9J;FD$F @$J@F83$IAGI<$H@C;IDSE9PPDAD<: D>

EOPPDAD<:D>$9<$:A919<GCSNA®

OFS@ARP > CF>3$@<$>@:9@D: @<@I19:$>FGF;:
F89>%$>F;EObM$+DHERHBEIEEIPPDAD<FIGC$DPPD:F$@P$H8DHPAGE<FGCSC@IDSIDS
G>>@:9GFDE$?9REHSEGAS@PPD<E¢HO56$>@:9GFDES?IREFICEAS
@PPD<E9<=%$>;==D>F>$G$>DCD:FOHD$DPPD:F$G<E$CD<E>$>@ID$:ADED<:D$F@$F8L
JD$EQHDA=D<FHBO@B@J9:GC$;<EDANI<<IE=FHEBBNCILAS@PPD<E9<=M$
+DHDAF8DCD>>Q$ADNC9:GFI@<$G<E$DYFD<>9@<$@P$F8D>DIPI<EI<=>F$9<$@F8C
ADZ;9ABEM

*<@F8DASCIOIIFGFI@<$9>3F8D$;>D$@PI@<COS$>FA;:F, AGCSIAGI<SEGFGMS!8I
9<$F89>$>BEECHI<:ADG>DESPA@<FGC$C@ID$SH@C;ID$I>$GCINA@YOSP@A$9<:ADG>
P;<:FO@<9<=M$*CF8@;=8%P;<:FO@<GC3$IG=<DF9:$3AD>@<G<:D$IG=9<=3$?GC>$<@FFID(
>F;EOQ$F8DSNAI@ASCIFDAGF; ADSKEXITEGAS EBB2BTHA> $E @ $9<EDDES$SDY89J9F$JL

DYD:;FOHD$PHD<9<=$F8G<$IGF:8DE$:A919<GCS$: @<FA@C>%$a-GI9<D$DF$GCM$67 6bM{

dn$



?89CD$F8D$:;AAD<F$>F,EO$DY GINDESDKIERDBSFBDIPA@<FGCSC@IDQSFEDSG<GF
EDC9<DGFI9@<>3@P$F8DSIAGI<SE@I<@F$GCI=<$SNDAPD:FCO$?9F83P;<:FO@<GCSE
NGAFSGASP; <:F9@<$IGO$I<H@CHDS$I;CFOINCDS$>FA;:F;,AGC$SAD=9@<>M$*>$>;:8Q%$P;F;
F@3$:@<P9AISG<ESDYFD<E$FBDSNAI@ASPI<EI<=>$9<F@$FB8D$P;<:FI@<GCSE@IGO<
@F8DA%$<D;A@:@=<9F9HD$9<EIHIE;GCSEIPPDAD<:D$PG:F@A>HEHBEEQ$=3$DYD:;FIH
NCG<<9<=Q$DI@F9@<GC3$G<E$IDBGHI@AGCS$AD=;CGFI@<QIED:DHFI@<QIG<ES:C

IBDADS$GADSGC>@%: @<>9EDAGFI@<>$AD=GAE9<=3@;A$>FGF9>F9:GC$G<GCC(
:@INCDEG>D$G<GCO>D>$NDAP@AIDE$9<$F89>%$>F,EO$GAD$IG>DES;N@<$FB8DIG>>;
19>>9=$: @INCDFDCOS$GF$AG<E@IQ$I;CFINCDS$9IN;FGFI@<$?G>$NDAP@AIDESF@3$G
EGFGM$"@?DHDAQS$SF8DS;<EDACO9<=$G>>;INFO@<$@PS$I;CFONCD3$9IN;FGFO@<$9>S$F
19>>9<=$GF$AG<E@1$a9MDMQ$I9>>9<=$EGFG$:G<$IDSNADE9:FDE$;>9<=3$@J>DAHDE
<DDEBBE9F9@<GC$;<@J>DAHDES$SEGFGbM$*CF8@;=8$F89>$G>>;INFI@<$9>$<@F$P;C
AD>FA9:FOHD$HBGHBHBD F8GFSEGFGSGADSI9>>9<=$: @INCDFDCO$GF$SAG<E@IQ$G>S
:@INCDEG>D$G<GC0>9>3%$a0:8GPDASG<E$&C>D<$ kkIbM$(OHREHBHSESF8DS: @ INCDFL
I;,CFONBDN;FGF9@<$G<GCO>D>$09DCEDES$>9I9CGAS$AD>;CF>Q$F8D$PI<EI<=>$@P$

>DDI$ADCGFO9HDC@$A@J;>FM$

#QPOT>M3QPM
,D>N9FD$>@ID$COIOFGF9@<>Q3$F89>$>F,EO$IA@GECOS$ADNCI:GFDES$SF8DS$P9:-
NAYI@AS>FA;.F,AGC$91G=9<=$>K@UTBBIEIEDFI<SE @:;ID<FI<=3$9<:ADG>DES$PA@<F
H@C;ID$9<$>;:839<E9HIE;GC>M$_D$:G;FO@<$F8GF$I<:ADG>DESPA@<FGC$C@JIDS$H!
IMkp$@P$F8D$HGAIG<HIBACISABMIDQ$?789:8$89=8C9=8F>$F8DIPG:FSF8GF$I;CFINC

9<E9H9E;GC$EIPPDAD<:D>Q$>W AP XGEWRSEEBPC:F@A>$GADSCIBDCOSGFSNC

dr$



DYNCG9<9<=$F89>$P @AIS@P$@PPD<E9<=M$ 89CD$>FA@<=3$.@<:C;>9@<>3$.G<<@F
NA@H9ED>$NADC9I9<GAOS$DHIED<:D$@P$9<:ADG>DE$SPA@<FGC$C@ID$SH@C;ID$G:
=AG CCGA$@PPD<E9<=QH?IEBSBRCEAGI @ ADSFAGHOBLD SAGEPBPERE9I<=M$
[;F;AD$>F;E9D>$<DDE$F@$J@F8$ADNCO:GFD$G<E$SDYFD<E$F8D>D$9<9F9GCS>FA;:F;
I<F@FFBDS$P;<:FI@<GCIE@IGI<$G<ESGC>@$DYGI9<D$GEEIF9I@<GCH<D;A@I9@CC
?89FR@CCGA$@PPD<EDB$3IN@G@ECOQSFB9>$>F,EO0$>;==D>F>$F8GF$F8DAD$IGO$IDS;
DYGI9<9<=$9<E9HIE;GC$EOPPDAD<:D$HGA9GICD>Q$9<$: @<V;<: ROM-HICI-8SFAGEIF
:A9I9<@=D<9:$PG:F@A>Q$9<$P;F;AD$>F;EOD>$F@%$;CFIIGFDCO$IDSI@AD$I<P @AIGF
,<EDA>FG<E9<=$F8D$ DH? EREBECIIGAS:89IDM

$

$

$

d$



$Y6&'() ) 1"HS 0BH " H() SHHE+ -$./(0", 1™ (2,3'4(5+#-+0*"/ (

I"H5%& & (") $+&" -8./01% B+

! TS Y I T 0+ 400 41l 421+ 931 4),!
+),145%M9"%5!85:;:<%" 46 )! | ! ! ! ! ! ! I ! I
+-,1>'2( 89"%3B5:;:<%" =6 *1)0" | ) | ! ! ! ! ! ! ! !
+' 1@=A<:B:=6 3 -1 ) ! ! ! ! ! ! !
+.,1CD( 73/-1 *313 73-3 )y ! ! ! ! ! !
+,189D<:=E(IF<=(":D({B( *3.2! *3"# 7./ "1 7320 )l | ! ! ! ! !
+0,IGA9'(1>5%!< O AR N Y W AV E I N ! ! ! !
+1,!H59<=%'19&( R B o VA Iy I N o R I T e L D W ! ! !
+2,1C<=(5:95!8:<D?'%=(18Q¢ *--" ' *)#! /M1 7)1 %)L *13¢ 1 <1201 )1 ! !
+,IK?2L(5:95!H59<=0"14657 *-1""' 1 *)0)! 7! 1 713N 1 Ryl 1M gt L ox0/2M 1 )1 ) !
+)3,IN:00'(IH59<=%"14852\ *-3/'1  *)/#! 7-01'1 7)1"™ 1 *321 *10.M | =)™ 1 *1)" | =10/ 1 )1 |
+)),IF<P(5:95!H59<=9%'1465 *--0'1  *).- | 72/"1 703" | ¥)/. 1 130" | *2/#" | *0"." | *10M | *1.2M 1 )]
+)-,1Q58:=9P59<=04'14657M ¥)/) | ¥)131 ") M1 P M1 %320 #1 3% 1 *2n My QU1 | k0g)t | <130 1 1) |

'6IR!1*31" 6(R*3)" 6(R*33)!
|
"



$U&'(J*- *I7+#,-+* (S *+,-$.(8"/3*,/0$. #$**- I (:$H#(;"<$MH#+6=->()$. #$*/

#T(;9D5%LA:BIB9<=59'MIU(5(!UA9'(1&5%:<!E9'?;(V!(=A<:B:=6V!1%D(V!%<O!BID<£IRIIA(LIBEB* LIR*33)

S%5:%8&'(M +),1 +-,1 +")1 +., +/,1 +0,! +1,!
+),145%®9"%5!85:;:<%".46 )! ! ! ! ! ! !
+-,1>'2( 89"%5!85:::<%": 6 *1)3" | )! ! ! ! ! !
+" 1H59<=04"119&( ) ! *331 )! ! ! ! !
+.,1C<=(5:95!8:<D?'%=(1895=(J  *)1#! 7332 £y )! ! ! !
+,IK?L(5:95!H59<=%"1465?M  *-") 'l *3-0l *1./ M )2/ 1 )! ! !
+0,!N:O0'('H59<=%'"14657?M *)3# *3"2 *1-3" 1 LS it )! !
+1,IF<P(5:95!H59<=%"M465?M  *322 *3)/ | *[[3 1| )i, | TRl * 44! | )!
+2,1Q58:=9P59<=%'1465?M *3/) 1 733" - M *))3!1 *)0"1 14 x #'




SOO& (P H1T+H, -+ () S+ S I3* J()$. HS*- O SH("<POH+6=->()$. #$*/ (+.(?*3" Yp**+#(&::".-.9 |

S%5:%&'(M +),! +- 1 +"1 +.,1 +/,1 +0)!
+),145%®9"%5!85:;:<%".46 )! ! ! ! ! !
+-,1H59<=%'119K( wy iy )! ! ! ! !
+",1C<=(5:95!8:<D?'%=(1895=(J 0" x ! ! ! !
+.,IK?L(5:95159<=%'"465?M x| *1./ M )2/ )! ! !
+/,IN:OO'('H59<=%'"1466?M *)1! *1-)" ! ot it ! !
+0,IF<P(5:95!H59<=%'1465?M ) ! /(3| ). | ST N )!
+1,1Q5&:=9P59<=%'1657?M *31/! *[-- M) *))3! *)0. ! *[2'1 f#

'LIR3/M LIR*3)M LIR*33)!
| |
) !



$U6& (I *;"<$OH+6=->()$. #$*/ ' @ (8"9#"1/-$.(8"/3* | (:SH(AHS. +*(BSO"(+. (29B'9-$./($.(CH+ AW +#()#t-<- +*- 4

! "H$%6&! "H$%&I( "H#$%6&1) "H$0&!H "HB06&IF "H$%&! ]

- #&Y%1/012314#8&56P6  718),9" 718"( ! 718" | B, | B"9 | 899%
78+, 7+1<8999 78>0>:71<8999= 78():; 7!<8999: 78*0%; 71<8999: 78:';: 7!<8999: '8+ +; 721<8999:

@AY% 111892 7189+) 11189+) 7899) 89)9 789+
I1189*0I<8O+H+=  T7IBO(:I<8O+E  89(?!<89+H+=  BOQI<89+F=  89'+I<89+l=  789)9!<89+(=

B#A32C2D%!E3CY%6&2 7189, (! 718929 78929 89+) 789,(! 89*2
71891<89)+  TMBY((I<89)(E  7BY('<89)'2 B9',1<89)=!  B9:1<89)'d B9"*1<80) (£

:C.32F2CG 7189:2 718> 89> B)+! B( ! B( !
718()I<8))9%  TBF:I<8))*=l  7B(?*1<8)))* B8%0,1<8))+E  7)),!<8))?4 B),,1<8)*>

HO#3C &IV g+>"" ! ! ! ! !
11189991<8999=

I @3C%02#0!B23A! ! 8)9(" ! ! ! !

899'1<8999=
I K5L%02#0!HO#3C ! ! I"#! ! ! !
89991<8999=
I "2$$8%IHO#IC1& ! ! ! 8))9"" ! !
899%<8999=
I E3M%O02#0!HD#3C ! ! ! ! 8)(: " !
89991<8999=
I NOJ2C#MO#3C1& ! ! ! ! ! 8)* 1
89991<8999=

>9'0(0!5(D:9<M!M?5E:E(O!HTW!B955(B=:9<!+B955(B=:9<M!U(5(19<'6!L (5P95; [(D: QRSB EMABRAIE %5:%& (VI=A(IM=%<0%50:X
BI(PP:B:(<=::MIMAQU<!:<I=A(1=9L159U1%<0!=A(1?<M=%<0%50:X(0!BI(PP:B:(<=!%<0!M=%<0%50! (55 BERAHINGABU<!: <!=A(1&9=>
*3)11 GIR*33)



$I& (/41 P+ 3 Y +#(+. (" <SOH+6=->()$., #$* | @ (8"O#"1/-$.(8"/3* |(:SH(AHS.,+*(BSO"(+.'(29B'9-$./($. (CH+AYSH*+#(
Y-<- +%- 41

! "#$%8&" "H$%&N "#$%&!) "H$%& "H$%8 ¥ "#$%&!)
- #89%!/012314#&5600  ),(" B'+! BO(" B'9+H 89: B9,(!
78*>9; 71<8999 778,9); 7,/<8999= 7>8++,;7!<8999= 78)(); 7!<8999= 78,*); 7!<8999= 78+),; 7,!<8999-
@A% 89,4 B9(,! 89+% B9'H 899! B
89)(1<89):£ 789')1<89)+E 89(>!<89)i= B99?1<89)?=  99'<89*9=  B9*1<89)7=
B#A32C2EBQ%&&2A%3 89'(! 899+ 899) 89)'! 89(* 89)72
899)1<89((= 899'1<89(( 899'1<89((& 899>1<89((= 89971<89()= 89'9!<89()=
:C.32F2CG 8999 89) 899) B9*:! 789)72 89)+
*89+%; H1<8()*+ B™I<8())=! 899:!<8(),x B)?!<8(*9% 7'9,1<8(*)= B'9'1<8(*>%
1&5YB#&&10'B026231&. 87" g?("” g’ g?>, " g7 " g>>" "
8"(1<89"=! 8'")1<89"=! 8''1<89"=! 8''l<89'>= 8"(1<89'>= 8"(1<89'>=
HO#3C1&!1#3% 8*,("" ! ! ! ! !
:8+79; A#1<8999=
! @3C%02#0!B23A! ! 1%8&& ! ! ! !
899'1<8999=
! K5L%02#0!HO#3C ! ! A ! ! !
8999!1<8999=
! "2$$&%!HO#3C1& ! ! ! 8, ! ! !
:87%+; 1<8999=
! E3M%02#0!HO#3C ! ! ! ! 89! !
8999!1<8999=
! NOJ2C#MO#3C1& ! ! ! ! ! 89:*l

:8>); 71<8999=
>9'0(0!5(D:9<M!M?5E:E(O'HTW!B955(B=:9<!+B955(B=:9<M!U(5(19<'6!L (5P95; (D QRSB EMABRAIE %5:%& (VI=A(IM=%<0%50:X
BI(PP:B:(<=::MIMAQU<!:<I=A(1=9L159U!1%<0!=A(1?<M=%<0%50:X(O!BI(PP:B:(<=!%<0!M=%<0%50! (55 BHRAH(INGABU<!: <I=A(1&9=>
*3)IM BIR*33)




I"HS%6E)()' HS%6E ()%641%+ (8, &-(./,1*(00%'%L.%213%+ LA IPHES., /1 &00%1+96'28

Processes

Characteristics

/TN

Advantaged/Enriched
(Benson and Kerley 2001)

Middle to Upper Class
(Weisburd et al. 1991)

Disadvantaged/Impoverished
(Benson and Kerley 2001)

Lower Class
(Sharkey, Besbris, and Friedson, 2018)

Biological

Enhanced/Intact Frontal Lobe Volume?
(Raine et al. 2012)

Reduced Frontal Lobe Volume
(Yang and Raine 2009)

Psychological

Enhanced/Intact Executive Functions
(Raine et al. 2012)

Successful Psychopaths
(Gao and Raine 2010)

Desire for Control
(Schoepfer et al. 2013)

Reduced/Impaired Executive Functions
(Seruca and Silva 2016)

Unsuccessful Psychopaths
(Gao and Raine 2010)

Low Self-Control
(Gottfredson and Hirschi 1990)

N

v 4

Behavioral Outcome

Gray-Collar Criminality

Blue-Collar Criminality
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| [F(HEHF<AR +#40< (43 +HBY* #3(#* U CAHRSIR; C#NA+#<3)'<36(+?3#'&113'(‘#(4*(#
<064, <H(A+BH+-2+ 2428 Y H & 3)H.) J# [*(+OH* <MEABH+-*66&)* (3H+23-(+. +6*(+,-#*-2#
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1,)3#<,,)%04*" 6+*(32#5+(4#,Bj36(+23#*&(,-,[+6#+-2+6%(,)'#, #'()3"#*6 (+2+(0tt+-#
<'064,<*(A'#6,/<*)32#( #-,- T<'064,<*(4'CHNA+H [*(+6#*<4*'+*AHAO<, (43 +E324( #'(3/#
) [#BY%&-(32H*&( -/ +6#.8-6(+,-+- LA#I*0#<)32+'<, ' 3H#(,#<'064, <*(A0AHB&(#-+(#+'#&-6% 3% )#
BA3(A3)H [*(+BH*<A%+*#. %%, 5'H.),/H#Yo, GHESAH, VU0 (3)-*(+23%0#+ #+(#<)32+'<,'3H(,#%, 5#F
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>31%)2+-1#.8&(&) 3t()3* (/13- (#*-2#<) 373 (+,-#+/<%+6*(+,- A#tB36* & BEFSHBO#
b&+21(A*-#6,1-+(+23#+-(3%%+13-63AH+(#/*0#B3H<, "+BY%3H#(,#* % (3)#*-#+-2+2+28&*%b'#<'0
<)32+'<, +(+,-#BO#<), [, (+-1#(4312373%, </3-(#, #HFSCHS HF$#6*-#B3#+/<), 232#(4), & 1 4#
%63%)-+-LA#-+(#/*0#B3H#B3-3.+6+*00#(, #37*%0&* (33286 (+,-* Yok <) A WM YRS
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6,-(),%%32#() +*%'#*+/32#* (#+/<), ?+-1HFSH/*O# A 3% <#(,#+/<), TBBHA B#LBY620- 7+ 2&*%'#
5+(4#<'064,<*(4+6#.3%(&) 3'At., (3B} Vo#B34* 2+, ) AH*-28FBH) 36+ 2+2+'/CH#
$/<,) (*-(Y0AH3L<3)+/3-(*Vott+-(3) 23-(+,- H(A*(#<),/,(SHESHI*O#<), 2+ 23#,<<, ) (&-+(+3'H(,#
3/<+)+6*% Y00 (3 (H(43H], 23%H(4* (#,&)H+-+(+ %t (&20#<),..3) CHF$#+-(3) ?3-(+,- #A*?3#B33-#
'4,5-#(#+1<),?3#FSH#8Q3%+ A#Q&, +2B*64AHT+@,%*+6E* @ A#PADVHE; IAHIRES
08 % (3)A#RSIR; At*-24*-HESH+-(3)23-(+,-#,-H#I+22%3H*- 244+ 1 4#'6 4, Yot (823 (‘#B, (4#3-4*-63
3/<*(A0#*-2#)32&632#*11)3"+,-#89* (+%%, A#Z*%1& 3), ATIRY) B LBEH PH\* %0 %& 3) @*Att
RSIU;C#J'# &64AAH.),[1#*#23?3%,</3-(*%#<3)'<36(+?3#(43)3#6, 8% BEE3# ?* % & 3#+-#
+-(3)?3-(+,- H*< <Y+ 32#(, #j&?23-+%3H54 #'4, 5H<' 064, <*(4+6#()*+(' AHS+(AH(A3H<, (3-(+*%ott(#
<)373-(#*2&%(#<'064,<*(40CH#>3'3*) 64, -#(43H#3.. +6*60#, HFSH()*+-+-1#<), 1)*/H#+-#(43#
5,)@<%*63#'&113'(‘#+/<),?3/3-(#, #F$#+-#28%('#8Y), 23 A#T6F-)&IA#PH#Z 43-A#RSSaV#
CH)@AHZBA&((3HPHO+-3AHRSSaVHZ %o @+HPH#O*) (5)+14(A#RSSU; #*-2#+/<), 23/3-(‘#+-#5,) @
A3*% (4#,8(6,/3 AHS+(A#(43#3. 36 (#, HFSH()*+-+-1#,-# &B'3[&3-(#3/,(+,-*Yok+-(3%%+13-63#
4*2+-1#*#/,23)*(3#3..36 (#'+ EBHEB C" | A#SSCISA#SBalHMHIC_ | AHCSS=V#Z64&((3A#
T *06,&. A#P#N4,)'(3+-" -A#RSIU; C#Q37?3)(43%3"At)3'3%)64#, - #543(43)HF$#+/<), 23/3-(‘#
B*-HY3* 24 H236) 3% Sth+-#5-(+' 6+ YoH B34 2+, JH+-H<*) (+6.8Y0* )H+-#* 280 (H'*/< Y 3 HA* #B33-4
%*6@+#1C
DA+%3#F$H+-(3)23-(+,- #A*?3H' 4, 5-# &B63"#+-16,1/&-+(0#*/< %3 Att+(#6,8%2#B 3#
&'3.&%#( #37*%&* (B3HFSH+-(3)?3-(+,-#<), 1)*/'#,-#*-(+',6 +*%o#t<,<&Yo* (+,-'#(,#23(3)/+-3#(43+)#
3..36(+?3-3"CHF$#3-4*-63/3-(#<), 1)*/'#I*O#B3#<*) (+68%*)%O0H&'3.&Yo#. )#,..3-23) H* HF S#+'#
%,53)#+-#6,-7+6(32#,..3-23) #824*) [*A#G ) *@*'4AA#Z3-1*) A#94*& 24&) OA#PHZRPHA AA#HR S| =;#

+H#9%,53'(#., )#18)23)3) #8T31)30*AHRSI":CH$ #6%+-+6* ot () +* %o #*-2#3L<3)+/3-(*Yott+-(3) ?3-(1
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4 SH(A*(HF$H+-(3)23-(+,- #*) 3#H43%<.&YoAH.,) 3-+BH#<) 6 (+(+,-3) #5,) @+-1#5+(4#<'064,<*(4+6#
6Y0+3-(‘H+-#(43'3# 3((+-1'#I*O#B3-3.+(#.), /[#*#. 6&#,-HFESH543-#6, PEEHT3"/3-(#
* D8 )I&Yo*(+-1#()3*(13-(# () * (31+3'H., JH(43'3H+-2+ 2+ 28* %' CHI22+(+,-* 0% 0AHS A+ %6 3#, &) #' (&2
BL*/+-32#(43#)3%*(+,-'4+<H#B3I(533-#*&(,-,/+6#.&-6(+,~+- LAHFSAH*-24#<' 064, <* (A+6H#()*+(H+-#
*Q&Yo( Att+(H+H 0 #+<,) (*-(#(,#23(3)/+-3#543(43)H' & ABHBWH . &-2#+-#0,&-13)#
<, <&Uo*(+,-'H#'&BAHFHOA+%2)3-#*-2*2,%3'63-(CHS.#' At 3*) %o+ 3)#F $tt+-(3) 23-(+,-'#6,&%2#B3H
,..3)32#(,#<)3?3-(#*2,%3'63-(‘#5+(4H 6 Ta9B/ &+, -*Yoit () *+(#.),[#2323%, <+-1#+-(,#
<'064,<*(4+61*28%('CH#G'064,<*(40#/*0# B3t #2+. 26QUHHE 0 3*(#8K)+6 @AH>*0AH
N4,)-(,-A#PH#HC*4-AH#RSB AH#B&(#&-23)' (*-2+- LH#(4* (HF $#+'#,-3#6 - ) &6 (#(4*(#6,& % 2#
<)32+'<, BHFH+-2+ P+ 28 Vot ( #<' 064, <H(A+6H()*+('H#6,8&%02# 1 +23H#)3'3%)643) H+-2H(43) <+ (H*#
<, (3-(+*%#.&(&) 3H+-(3) 23-(+,-#(*) 13 (#(4* (H6*-#B 3HGH)BPIAH(43#2323%, </3-(#, .#
<'064,<*(40@
OAEA9;9A>=8
N43)3#*)3#'323)*Uott%+/+(*(+,-'#( #(A+# (&20#(4*(#'4,&%2#B3#) 36, 1-+E32CH#K +)' (A#54
[324%(+,-H* -+ Y0+ HE*- " 3 H (At +(#, H2* (H( HHE* & *Yott], 23Yo Att+(H6*--, (#(3' (#6*&*Yo+(0CH
T,)3,23) At (4, & LAH(A3H (@)Y 32+*(+,-H#+H&'32#(,#23'6)+B3# /3#, #(43#) 3' &Y ( At (4+'#
4, Y0 2#-, (HB3#+-(3)<) 3(S2HH H*-#+-2+ 6% (+,-H(4* (H(43#)3%* (+,- 4+<H#B3(533-#*&( -,/ +6#
&-6(+,+-1#*-2#<'064, <*(40#+#.8%%0H3L<Vo*+-32CH>*(43) A#d. &Y %0e#*-2#d<*) (+*%oe#/ 32+
B33-#&'32#+-#(ARBOH(H2+' (+- L&+ 4#*#'+ 1 -+ +6%-(#+-2+) 36 (#3.. 36 (A48 ~(#
2+)36(#3..36(#8+C3CA#d.&%%e#/32+*(+,-#, ) #* #'+1-+.+6*-(#+-2+)36(#3..36(#5+(4#*#'+1-+.+€
3..36(#8+C3CAHI<) (+*%oe#/32+*(+,-: CHS-2332AH(43H#3L (3-(#, #/32+*(+,-#)HHB2#.) #RIC"|

AlICUIAH+-2+6*(+-LH#(4%(#.%6(,) #, (43)#(4*-HF $#%+ @ 3% 0H< %o OH IO EB < (4B#IQZ#
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)3%*(+,-'A+<CHZ36,-2AH(A3HE 34, FIBGY, - *VoH) 3'3%) 64423+ 1-#%6+/+(H(A3H*B+%+(OH#( #

3'(*BY+A#(43#(3/<,)*%oH 3[&3-63H, #323-(‘H.),/H#BY&-(32#IQZH*6 (+ ZHDEEII8H

FSH#(,#+-6)3% 32#<'064, <*(4+6#(3-23-6+3'CHQ3?3) (43VBIBAHE)VoH*-2#6,)) 3%0*(+,-*ot

2% (<HE*-H (+YYoHBIHE I2H+-H#]32+%(+,-#, 23%'#80*03' A#RSIU; CHO,5323) A%, - 1+(&2-+-*%#' (&

5,&0024#B3#-33232#(#3' (*BY+A#(43H#(3/<,)*Yo#, ) 23)+- 1#, #HI2BHEHEUM@(OH] ) 3H#

<Q6*&+BYICHT ) 3#', <4+ (+6%(32H*-*%0(+6*YoH/3(4, 2'H &B M- H<* (AH*-*%0' 3'H, J#' () &6 (&) * Yo

3[&*(+,-#],23%+- LH/*0H* %' #<),2+23#(),-13)# &<<,) (H.,)H#,8)#/ 23%CHT ) 3,23) At %0 (4, & 144

&)H)3'&Y6(‘H#53)3H! (*(+'(+6+%%0H +1-+.+6*-(AH#3..36 (#'+ ERLABI) 3% Yo B3 (533-#'/* %Yot

%2832+ &IHYMHISCRIWH. JH @+-#6,-2&6(*-6 SBHPBCRR=H., ) HA3*) (H)*(3; At +-2+6*(+-1#

(A% (H&( -, [+ OH+]<*+)3-(H#*) 3H6%3%)%0H-, (H(43H' Yo3H)+ @#.*6(,)#., ) #<'064, <HA+6#()*+('C
J22+(+,-*%Yo0AH(A+H (&20#, -Yo0HIL*/+- 324+ 2 RAB(HH VB AEH6% 3 H543(43)#

(43'3#)3' 896 (‘#5,&%24#13-3)*%+E3H( #, (43)H#<, <&Yo*(+,- CHK & (&) 3# (&2+3 #/*0#6, - +23)#

BLA/+-+-1H(43H#3L(3- (H(,#5A+6AH3], (+,-*Yott+-(3%0%+13-63#<), 1)*/ #E*-#+/<), 23#(43#

' 6+,3/,(+,-*0#2323%, </3-(#, H*-(+,6-+*06H0, &(ACHS(H5,8%6 24+ 0% #EBEH#B: 1 23)H

543(43)#(43)3#5,8%2#B3#2+..3)3-63 HBH(B:+ Vot () *+-+- 1#3..+6*60#B3(533-#

*L(+ B+ UoH0, &(AHE+(AH*- 245+ (4, & (HORVDING,- Yot () *+( #8K) +6 @#PH#DA+(3A#RSSa;C#

N43)3#/0#*%' #B3#13-23)#2+..3)3-63 A1 +23-H#(A* (H*%3H*-24#.3/* V6B H2+. 3)#+-

<'064,<40'+,%, 1+6*%6#.8&-6(+,-+-1#2&)+-1#'()3"#83C1CA#XbH3*)0A#H,-30A#PHF6 @ 3%AH#RS

13)/F AR 064*) * AHPHY &< (*A#RSI A#3/, (+,-*Yott+-(3%Yo+13-63#83C LCAHZ*%, 230AH\)*6 @ 3((A¥

T*03)A#RSS" A#*-2#<'064, <*(4+6#()*+(#83C1CA#O*B&)13)A#H+%+3-.3%2A#P#0, 1B3-A#I\
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JH#H2+'6&"32#*B, ?3A#(43) 34 #* %' #B33-#23B*(3#,-#543(43)#*-(+',6+*%#B34* 2+ )#
'4,8%2#B3#+-6%&232#+-##23.+-+(+,-#, #<'064,<*(40#80*) 3#P#Q3&/*--A#RSISBV#Z @ 33/#F
9,, @3AHRSISHIY (4, & 1AH#53H ., &-2H*H. &YYok 32+ (+,-#3..36 (#., )#(43#+-(3)<3)',-*%A#*..36(+ 23
*24%0+.3'(0%3#.*63(‘#, #<'064, <*(40#*- 24, -YoOH*H<*) (+*%tt/32+*(+,-#3..36 (#., )#(43#*-(+',6 +*%
FOI3(AH+(#+'#-373)(43%3"#&-6%3*)#543(43)#*-#*%(3)-*(+?23#*" 3" /13- (#, . #<'0BUSLH A0#5+(
(A3t+-6%& '+ -#, #*-(+', 6+ Yo+ (0#5,& Y0 2#0+3% 2#(43#*/3#) 3 &Y (' CHI% (4, &1 A#(43H), Yo 3t #*-(
B34* 2+ J+-#(43H23.+-+(+,-#, #<'064, <*(40#+#B30,-2#(43#'6,<3#, #(4+#<*<3) At.&(&) 3t (&2+
[*OH#6,-'+23)H3L*/+-+-1#543(43)#,&)H#) 3' &Y6(‘H6*-#B3#13-3) Vo (EIREBH-+(+,-'#, #
<'064,<*(40@

H*' (%0A#(43)31%) 340 +/+(*(+,- #( #(431& 3, #IQZ#*"3"[3-(#+-#(4+'H# (&20CHI% (4, &1 4t
(4+# (&20#*"3"32HIQZH*6(+2+(O#&'+- 1H#(5 H*&(, -, [ +6#+-2+6*(,) A#t+-#)3*%+ (O#*& (.-, +6#
&6+, +-1#+-2 Y23 H #5+23#72%)+3(0#, .#6 /< VoL HBH(B)#PHO*B%3) A#RSSS; A#*-2#
JQZ#/3% &)3'H# &BAH* #AZ¥)(#)* (3t*-2#' @+-#6 - 286 (*-63H2 #-, (H*U5*0'#6, 2¥) Ot+-1#(43#*/ 3t
2+)36(+,-#8H*630A#IW!_;CHQ3?73)(43%3"AH23'<+(3HA3*)(#)*(3H#*-2H# @+-#6,-28&6(*-63#)3.%3¢
2+..3)3-(#*&(,-,/+6#<),63" 3 AHE M. +- 24 +/+Y SEBH. JHB, (4#/3* &) 3 A#'& 113" (+- LH(4*(#
BY%&-(324*&(,-,/+6#.8-6(+,-+-1#t+'#*#) B&'(#6,))3%*(3#,.#<' 064, <*(40#*-2#3/  (+,-* %ot
+-(3%%+13-63CHK &(&)3#'(&2+3'#'4,& Y024 (* @ 3#+-(,#*66,&-(#(43#6,/<Yo3L+(0#, #(43HIQZH#*-*
* DH<40'+,%, LOAH*-2#6 -'+23)#<,"+BY%3#6,- ) 8HAZ(#6 &0 2#*.. 36 (HIQZH#.&-6(+,-+-1#

'&B6A#'H#' &B'(*-63#& ' 3AH#/32+6*(+,-#&'3AH*-2#B, 20#/*"#+-23LC#D4+%3#,&)#'(&20#'&113'('#
(4*(#)328632H*& (- [+6#.&-6(+,-+-LH#+H#*" 6+*(32#5+(4#<'064, <*(A0HBOH#+/<*+)+-1#
3/,(+,-*%#+-(3%%+13-6 3AH#+(#+'#&-6%3*)#54 3 (4 BWBBRL@G322H* & (,-,/+6#

&-6(+ -+ 1#+H+-43)3-(%0#1,, 2k*2*< (+?3#, J#B*2k23%3(3) +,& CHI%(4, & L 4# &BAH*-H3L*/+-*(+,
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000 H, &+ 23H(A3H'6, <3, H(A+H<H<B)H*-2H) 328632+ & (-, 1+ 6H#.8-6 (+ -+ LHAXH()*2+(+,-*%%0
B33-#6,-'+23)32#(, #B3H/*00*2*< (+ 23H+-H(43H6 - (BE (B 1964, & (6,3 #*-2#6 %"+ 6Vt
6,-2+(+,-+-1H#<*)*2+ 1/ #8J-+ @+35+BEAHIW_WVHO*)3#PH&+--A#IW _IVH#H,)B3)A#RSS"V#>*
*OhCAHRSSS; AH.&(&)3H (&2+3'HI*OH6, -+ 23)H(3' (+- LH(A+H*"&I<(+,-CHS(H*%' #'4,8%2#B3#
3/<4* + ES2H(A* ((A3H*&(,- [ +6H#I3% &) 3 H& 324 +-H(A DBHEIH/3* &) IH(* @3-#28&) +- L#*#

'()3"#(* @HB&(H'4, 8% 24- (HB3H(*@3-#*#I3* &) 3'H, H*&( - [+6#'()3"#) 3*6 (+ 2+ (OAH*#(430#
)3.%36(H*#6,[B+-*(+,-#, HB, (AH#Y, SH*&( - [+6H*), & Yo+ #53%00H+ #%, 54 ()3"#) 3*6 (+7+(0CHN 4+
*<<) *BAH. Y00,5'H.), /#,&)H<)+, JH5,) @#,-H*&(+BH6(+2+(0#2&)+-1##()3",)#894, 0#3(#

*UNCAHRSI=VH#>*+-3#3(#HWHCAH#RSSS;C

2>=<J@8A»=8

DA4+%3#BY%&-(324*&( - [ +6#.&-6(+ -+ 1#+ B HBOI 3246 )) 3%* (34, .1
<'064,<*(40AH.35H# (82+3 HA*23#*((3/< (324, #+23-(+.0#(43#<),63"3'#&-23)%00+- 1#(4+'#
)3%6*(+,-' A+<CHCOEDBH, SAH. JH(43H.+) (H(+/3AH(A* (HBY%E&-(324*&( -, |+6#.&-6(+,-+-1#+'#
* ¥ (32H5+(4H) 32863 2HF SAHDA+BAH+-H(&)-H+H*" 6++(32H5+(A#<'064,<+(40AH3 (*BY%+4+-1¢
0o, SHESH 6%~ 2+ 2% (3HI32+%( JH, H(A+H) 3%6* (+,- b+ <CH\O#+23-(+.0+- LH<& (*(+ 23H#/36 4%+ #
| 56 (+,-AH(HB.(8) 3H<) [+ 3HYo+ 3 H+-H(A3H<, (3 (+*VoH( #&<) 31 &I @HP R E3-(#
*.24<)373-(#<'064, <H(AOAHH6,-2+(+,-H#(4*(#<),2&63'#3- )/, &H#6, (#(,# ,6+3(0CHDA+% IHF $#
+-(3)23-(+,- HA* 23 4 5-H<) [+ +-1#) 3 &b (., JH-To- (+' 6+*YoH<, <QY*(+,- A+ (#) 3/*+-H( #
BI33-#543(43)#(430#6*-#)328,63#< 064, <*(4+6H()*+(‘#*-2#<), 2+23#/ ) 3# &B' (*-(+?3#
3L<3)H/3-(CUH &<, ) (., JH(A3t+-+(+* Ut 23%6##(4* (#53#< K, '3#43)3C

a=#H



“LB:1&!(;7JB8!,=?11AG@:B8

N*BY03fEH&/0%",1"2&'3141"/1"0/'456'7"24%"41&'8&4%/95":9%%&;4 1" B3 /H681 <& &5’
>4%"4+;&/

#9)+*B%3t 8l:# 8R# 8U# 8"# 8=t
81:#CB*)(#>*(2 q # # # # #

S8R HD+9H-286(*-63# HEIISH# q # # # #
8U:#N,(*®064,<*(4% rCRR=# #ECRIW# q # I #
8":#X?23)* U FS R #BIW#  #HCRal # q # Bt
8=:#%4 CSRR  #B8S%# rCSISt #HEUSH q #

1+ 1+ +H +H +H 1+

2" _aft IS# I\ UwW W
3. |=# | # V¥ RI# CcS#

FS#N#3/,(+,-*YoH+-(3%%+13-63CHSGHNHE, 1-+(+23#+-(3%%+13-63C
U, ##CS=HuiHC 3
# #

al#



#
N*BY3RZ&6"41"95' @&/$;1/'+&1<&&5'31$6=">4%"4+&/
# FSHEHI32+%( M Sg#*#I32+*() Ak
6,-(),%%+-1#.,)#5g 6,-(),%%+-1#.,)#
# Z9# O># Z9# O>#
N,(*%#G'064,<*(40#3GSH K&%%  K&%%  QZ# Qz#
GOHE#K*6(,)#1#8%-(3)<3)',-B6.36(+234  K&%% K&%%  Qz# Qz#
GIOHE#K*6(, ) #R#8H+.3 0963, 6+* ¥t K&%%  K&%%  QZ# QzZ#
GOHP#K*63(#1#8%-(3)<3)',-#%; K&%%  K&%%  QZ# QzZ#
GOHP#K*63(#R#8J..36(#723; K&%%  K&%%  QZ# Qz#
GOHE#K*63(#U#8H+.3%0%3; K&%%  K&%%  QZ# Qz#
GOHB#K*63(#"#8J-(+',6+H%0; K&%% G*(+%6  Qz# Qz#

F$#N#3/,(+,-*%#+-(3%%+13-63CHSQHN#E, 1+ (+ 2 BB B+ 1B6IBH (-6 3CHO>H#N#
43%)(#)*(3CHGOHNHG'064, <*(40#9436 @BPE 32CHK &YYo HK &Y6Yo#/32-+*(+,-CHG*) (+*%#h#
G*)(++06H#/32+*(+,-CHQZHL + +6*-(#/32+*(+,1CH#

# #

a#



#

I"HSYRAN)BY606& ()* (+,#, H(43HSBH 3)*)64D

#

Total Psychopathy

Factor 1:

Interpersonal-Affective

Factor 2:

Lifestyle-Antisocial

Facet 1:Interpersonal
Glib/Superficial
Grandiose self-worth
Pathological lying
Conning/Manipulative

Facet2: Affective
Lack remorse/guilt
Shallow affect
Callous/Lack empathy
Fail to accept responsibility

Facet3: Lifestyle
Stimulation-seeking
Impulsivity
Irresponsibility
Parasitic orientation
Lack of'realistic goals

Facet4: Antisocial
Poor behavior controls
Early behavior problems
Juvenile delinquency
Revocation of conditional release
Criminal versatility

Other Items

Promiscuous sexual behavior
Many short-term relationships

aat




I"HBY68AY) # 3 &U6('H, HFSHIZ2++(+,-#*-*060'3 A#B - (), %o%+- 1#. HSQTHE* HF$#.896%60H/32+*(3 H#(4
)3%*(+,- 4+ <#B3(533-# @+-#6,-2&6(*-63#*-24(, (*Yo#<'064, <*(40#*- 248 B #HF $#.896%0#/32+* (3"
(43#)3%0%(+,-'4-+<H#B3(533-#43%) (#)*(3H*-2#(, (*%o#<' 064 HHB OGS HUHC H

!

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
Skin —_— 5 Total Heart Rate  ————> Total
conductance -.153 Psychopathy -.106 Psychopathy

a



"#'$% INI$11$2( 51/11"%$1%/-(#0!2/%(,2#0!5(,*30#(,/-!/-!

#..9%0%$55,08#-+1#-(,5/2,#0!P$)#0,/%'#!+/3P0$ @0,-+R!
5(%#(,1,5+R!%#-+/*,S$+R!5)#* Q/-(%/00$+R!"#%#00$0 Q%/3"
(%,#0 !
#789::<9

[7DB<QAIBBIA+# (&20#3L*/+-3'#(43#+-.%8&3-6 3 T2BI+14(+,-#()*-'6)*-1%#2+) 36 (#
6&))3-(#'(+18&%0* (+,-HBWPOZ;#, #(43#<)3.),-(*%#6 ) (BLHBGKO;#,-#*11) 3"+?3#BI4* 2+, ) #*- 24
*-(+',6+*%0#+-(3-(+,- AH*-2#<), 2+ 23'H#*-#&<2*(3ZHIBLO'+'#, . #<)+,)# (&2+43'C
*BOC>?81-#(4+'#2, &BBR+-2AH# ()*(+.+32AH)*-2, [+ E3ZBHY V% 32 AH<*) T 9%3%
O+ U ARW H<*) (+6+<*-("#) 363+ P32 4*/# JHR S/ +-&(3'H#, #RIIH*- 2%Vt (+18&%* (+,-#, #(43HGK9s
&'+-1#OMNIZCHNA3H],, 2, #, YoYottN* @#*-2#40<, (43(+6*%#?+1-3((3'#53) 3#&'32#(,#/3*'8) 3
*11)3"+23H#B34* 2+ - 245~ (+', 6+ Yott+-(3-(+,-'#) 3'<36{+?3%0C
%B8@JOBIB)3#53)34-, #'+1-+.+6*-(#1),&<#2+..3)3-63'#+-#*11)3"+23#B34* 2+, )#, J#t*-(+',6+* Vot
+-(3-(+,-#*. () (+18%0* (+ HCH
2>=<J@8ASBH(43#*&(4,) bH@-,5%321 3AH(A+'t+'H(43H.+) JUN&ZBDHYH A O Z 1+ +#
)3286+-1#*11)3"+231*-24%-(+' B3R+ ) QA 34-8% %8B 3#*11)3"+23HB34* 2+ J#* Yo+ 1-#
S+(A#*-H&<2*(32HIT=*0'+#, #<) +,# (82+B HES CSRaA# W =iATIE#I CS@HK & (&) 3#
"(&2+3'#3/<%,0+-1#)3<3*(32#("9Z#'3"+,-'#,-#'+1-+.+6*-(%0#*-(+',6 +*%o# <, <&%0* (+,-'#6,& %0 2#
&)(43)#43%<#*"3"H#(A3H&(+Yo+(0#, #(PARBALYB:-(+',6+*Y4#(0C #

#
IHBI0& () FS+,&-1-%61 HE, N (I$+18,1&'1/+$,,1(,1348'56! 786!9(&'$6!:86! T#-G6!UB6!=IV(E&).-'6198148!!/+$,,D8
$%%$>.1-%61/+$%+-".()1>-+.&>()!,.&EL) (.&-"1-'1(55+%,,&*$! (‘2!(".&,->&() | OS#(*&-+PIIB LB +(.&%6&$26!
+('2-E&X$26! #(B>-'.+-))$26!/(+())Rp+-1/1.+&([B#234'S(#5(67893":94;'$(<3" " 4#$HY0) & #$2!0G!

7/+&5$+HY (1+SINBOBL))+&5#. ,1+$, $HBPBL ()| (1.4$'.8&>( $21*$+,&-'17&))10$! (*(&) (0)BI-') &'$!(.!
#../,PQQ2-&8-+5QBASBAA[BBBER A !
|

W8
#



,=9:>?@<9A>=

J11)3"+23#-24t*-(+',6+*WB34* 2+ W +-#13-3PBMHE 3<(&* Yo+ EI2H+ #BI4* 2+, ) #(4*(#
+-(3-2#( #+-. Yo+ 6 (HBQY3%' - #PHN)*+- ) A#REBDA+%3H (4 B) 3% -6) 3% +- 1B, 204, .#
)3'3%)64H-#B+,%, 1+6*Yoh*-2#3-2+),-/BAH)+ @#.*6(,) #*",6+*(32#5+(4#* 1 1 yB'2HP3
*(+,6+*%#B34*?8P%030ABHKY3-'(3+-A#PHZ(323-',-A#IWWWVHO) 23-#3(#* % CAH#RSI=VHT&))*(
P#K*))+-1(,-A#RSISV#Z3),6E0-'@+A#\3)13/*-A#P#9,66*), AHIWWWVH*-1A# '4+A# *4*- 4% 2 A#
N4,/<',-A#P#\*@3)A#RSIA#3L<3)+/3-(JB43*)64#, -H6*& *YR&) U6 4*-+'['H#. )# &6 At
B34*2+,)#)3/*+493)0%4-+(32QMA43#, 23)*)64-+-1H#1, "%, #(43H6&))3-(#' (&20#+#(,#*22) 3"#
(4+'H6)+(+6* Vo L*<t+-#(43H%0+(3)*(&) IHE& +- LHTH R BRRRMBY +-#' (+/8%0*(+,-#(364-+[&3#
(,#3L<3)+/3-(*%Yo0#/*-+<8&Yo* (3t*#<*)(#, #(43#B)*+-#(4* (#4* #B33-#)3<3*(32%0#., &-2#(,#B3#
+/<*4)32#+-HH' 6+ %#<,<&%*(#,-'C

X-3#B)*+-#)31+,¥B[&3-(Y0#< Yo+ 6*(32#+-#*11) 3"+ 2B (+', 6+ 0BBA* 2+, ) #+'#
(43#<)3.),-(*%#6,) (8L 3)#PHG ) +6 3A#RSSIVHZ 31 &+ @NABBSIY;) - (*%#6, ) (3L#4* #
B33-#+/<Vo+6* (324 1+H#' &) 6 IHTAUB A -+(,)+-1#*-2#) 318%0* (+,-#, #B34*? 8J# %% 3)#P#
ADF'<,+(, AR S S#: 24 #7%)+3(0#, #2+723) 3#3L36&(+?31.&-6(+,- H#' &BAH* #+/< &Y' 3#6 - (), Yo At
3/,(+,-#)31&%* (+,-ARH#*((3-(+,481%7?*) SE#PHF/, ) OAHR EB() &6/(&) *Yoit*-2#.&-6 (+,-* Yot
*B-, ) %0+ (+3'#+-#(A+#)31+,-#*) 3t (4, & LAH(#6,- )+ B&(BH#(,#+/<*+)/3-(‘#+-#3L36 &(+?3#
&-6(+,-+-1#*-24(43#*B+%+(0#(,#/, 28&%* (SHBINTHPHH+%+3-. 3%2 A#RSSSVH#X 1 +% 2+ 3A%
Z(35%)(AH#O4*-AHPHZ A&IAHRSHB/<, ) (*-(Yo0AH(43'387%)+,&'#) 31+,-'#, #(A3HGKI#*)3#
+-?,%7?32#+-#<),63'THEOAH*#/,)*Yo# 236+ H* @ +-1#8/32+*%#*-2#7?3-()*Yo#GK; A#
3/,(+,-*%#236++1*@+-1#3B+(,.),-(*YoH#GKO; A#*-24#+11) 3"+ -#)318%* (+,-#8 MG K 9; #

(4*(At+ #20'.&-6(+,-*%AH6, &Y 2#BIH)+ @H.*6(,) H., 1 1) 3"+ 23+ 24*-(+' 6+ %#B34* 7+ )#

Wk



8J64(3)B3) 1AH?*-#&+]?3-7,,)23AH\*@3W*-3-B&) LA#PHO) - SA#RSIIV#>*+-34#P#
[*-1A#RSSIVHI*- 1#B*+-3AHR S EB2332AH 1 1) 3"+ 23#*- 285-(+, 6-+*0oft+-2+ 2+ 280 H(3- 24 ( #
3LA+B+(#)32&632#<)3.),-(*%o#6,) (3LH?,%&/3H*- 24+ <*+) 324 BHS (L PHE#-3AH
RSSVEN48 ARB,)3(+6*%%0AH#&<) 3186 (+-1#<)3 } BRBAEE) (+- 1#6,8%62#236) 3+ 3#
*11)3"+ 23824 (+',6+*0BBA* P+, ) CHO,5323) A#(43H%0+(3) (ABIBRY D616 ) 3% (3'H, .4
*11)3"+?3H#B34*?-H)#96%) 13%60#<) 3244(3BH, 6+*(+,-#(8&2+ 3 H5 4+ 6AH6*-- B Yo+'4#
6+&*Vo-+(B#
Q38&),'6+3-(+.+6#(364-+[&3HA4*?3#) 36 3-(YoOH#BI3-#&' 324, #+23-(+.0H<, (3-(+*%6#-3&) %0
‘B ()*(3H(A*(#&-23) Yo+ 3H* 1 1) I424*- (+', 6+ %o-LBN A3 3H(364-+[&3HA Yo 24<) [+ 3tt+-#
3%6&6+2%(+-1#<, (3-(+* V#3648 2B) Yo0HHL 1) 3"+ 234 2+~ (+' 6-+*UBBA* 2+, ) AH*-24/*0#
<), 2+ 234 +-"+1A( H+-(# &+(*BYIH(*) L3(#.,)#()3*(/3-(CH>363-(#*27*-6 3 #+-#-3&),(364-,%, 10#
4*23H43%<32#)3'3%)643) H23"+ 1-#3/<+)+6*%0# (82+ BARAT GHBHAR, )+ E3246*8 ot
B)*+-#/364*+' [ CHX-3#, #(43'3#-38B64-,%, 1+ V) *-'6)*-+*%#2+)36(#68)) 3- (#
(&Y (+,-HB(NOZME 14, - 7% +23H-3&) /, 28%6*(,) O#(364-+[&3H(A*(H*UABB B #
53*@#3%36()+6*%H#68&))3-(H( #/*-+<8Y6*(3H(43H3L6+(*B+%-+(CH)3 180+ (GBI
*0CAHRSBAIZH 0%, 5'H)3'3%)643) #(,#'3(H#-&IBI)H, H# (+1&Yo* (+,-#<*)*/3(3) At+-6%8&2-+-1#
(A3H28)*(+,-#*-24 ()3-1(4#, H#(A3H68)) 3-(AH(A3H%, 6*(+,-#, ' (+]8%6*(+,-AH*-2#<,%*)+(0#8+C3C
<, H(+23H, ) H-31H(+23HEAY)NATHS - 23~ (+,- Vot 7+ 35H+ HAUSH(POZH (+8Yo* (+,-H+'
(4,&1A(H(#+-6)3%3H#-3&),-*%ott3L6+(*B+%0+(OAHDA+BAH5, &Y 2H) 3 &Yo(H+-#+-6) 3+ 32H'< -(*-3,&
A)+-1H)* (3IGH (A3, (A3)HA*-2 MG Yot (NIZH (+1&Y0* (+,-#+H(4, & LA(#(,#236) 3% 3#-38) * Yot
3L6+(*B+%-+(0AH#54+64H#5 8Y62H236) 3 3H'<,~(*-3,&'#.+)+- 1#)*(3 CHI# +H{OBTHB"#-#,

+-2&63#3..36(‘#(4* (HY%* (H&<H(HWSH/+-&(3'#., %%, 5+ 1H#(A3H#(3)/+-*(+,-#, .#(43H(NIZ#

WR



'(+18&Ye*(+,BQ+('6A3HPHG* 868 AHRSSH) 3<3*(324'3"+,-'#, #("OZHE*-H0+ 3% 2H3..36(

(A% (HY%* (#] - (48", ) &@AHY ) *0A#\)*?, A#G*TBRB:IBA#PHK)31-+A#RSI"V#HK, ), LA#3(#* % CA#

RS|_OMA+#(364-+[&3#*06%, 5'#)3'3%) 64 B)HEI+/3- (*008OH31 8%6* (3#, }#2,5-) 3LEH6*(3

'<36-+.+6H#B)*+-#) 31 AH5*0H(,B'(*BY+ UBE*& 0, Yo3#, H#-38) *-*(,[+6*YoH) 3L+, H+-#

)3%*(+,-#(#¥11) 3"+ 23H*-28*-(+' 6+ * U BEAF2+,)
Q38),/,28%*(+,-#(364-+[&3'H &B A H(NOZH*-24()*-'6)*-+ Yol *1-3(+6# (+/8&Yo* (+,-#

BNTZVH*H- -5+ 23#-38) 1, 28%6* (+,-H(364-+[&IH(A* (H&'3 H#I*1-3(+6#.+ 3% 2 H#( #+-2&63#

6&))3-(#+-#-38),-* Vot () &6(&) 3 #6*-HBIHE& 324 #*"3"#6*& Yo+ (0#BOH* %%, 5-+-1#)3'3%)643) #(

[*-+<8Y6*(3#-38),-*UoH#3L 6+ (*B+Vo+(0#+-# <36+ +6#)31+,-'#, #(A3HB)*+-#*-2# B'3)?+-1#&B'3[&

B34+, )#8-23)#6,-(), Yo% 32H#6, -2+ (+,- H+-#*#)*-2 [ +E32H#6 (), Yo% 32+ V6 CHS H#(A3H1), &<'H, #

)*-2,[+E32#6,-(), %% 324() +*Yo#*) 3HB*%o*- 6324 &6 A (A* (1<) 33L+'(+- 1#2+..3)3-63'#*)3#/+-++E3

B3(533-#1),&<'AH#(43-#(43#2+..3)3-63H+-#,B'3) 232#B34* 2+ )#*. () (+/ &YBLAHT)BH

B3#2&3H( #(A3H (+H1&%6*(+,-HB3CLCAR6(+ 234 (+1&Y6* (+,-#?' CH 4*/; CHNO<+6*%060A(43#+-(3)

A HBI3H(A*(H(A3HBA*-13H+-#-38),-*Uo#3L 6+ (*B+Y+(0#6*& '3 #(43#,B'3) 232#B 34+ 2+ )#*.(3)5%)

(4,&1A#(ABHIL*G(HI364%-+'[H. A, SH#(A+HA*<<3-#83CLCAIBMYHE6+%#<),63"3'#

%) 3HB3+-1#64*- 132HBOH(A3H/*-+<&Yo*(+,-#, #-38),-*Uo#3L6+(*B+ Y%+ (BAZTI-, 2EBBY %

N, #(43#+&(4,) DH@-,5%3213#(43) 3HA*23#B33-#- HNTZH<*<3) H#,-#11)3"+,-#, J#*-(+', 6+ %ot

B34*2+, #+-#43* V(401280 (‘HOHEBPBIAH (43) 3t+ #H# 1), F-&IBI)#, #(NOZH#'(&2+3'#

(A%(H<), 2+23# [3t+-'+ LA(H-+-( H(ABHE*&*Vot), Yo3H, H(ASHGKO#+-#+11) 3" #P3HB34*2+,)CH
X-3H3(* T-*%60'+ HH(43H3..36(H, H(NOZH#,-#*11)3"+23HBI4* 2+ VH2+ 24~ (#.+-24*4

1+ +6%-(#3.. 36RMH ABHITS ClaMihi CIWVHHA3%YoH PH# 3D *0GEI2a QIR0 3" AH(4-+ 1+

'[*%%H*|<%3#*-2#',[3# (&2+3'#.+-2#'+1-+.+6*-(HF BB MAH#RS|1aVH#H*/B*64 3) A#

wH



Z6484/*--AttH,BB3'(*3%A#)-(EAH) &L/ BEHSAHRBIY + Vo #3 (#* % C TR S BHAH
Z64&((3)A#PHO®)/Z,-3' A#RSINE, %3), D4*/+E , AHT*) (v-#>+[&3%AHT ) +*-*A#Q+('643AHP#
>+23)F)B+-*A#RSIWVHS+ 24 3(#U%CAHRS| VH>+2*A#H*&) A#Q*(4*-#3D* %% A#943'(3) AHP;
\&'4/*-AHRSIU; CHK &) (43)/,)3AH, -%60#,-3H#<)+ ) (& 20#4* #3 L *EA-R3% Y516, //+ (#
2+,%3-6384, 0A#>*+-3AHPHO* +00(,-AHRNABYARK), 7+ 23 #*-#&<2*(32#BH3E 7
** 060"+ #,-#+11)3"+?3#B34* 2+, ) ABBEM+?343.. 36 (# +E3'H) 30MPBR&63 241 1) 3"+ ,-#
* (3)# (+/18%*(+ A+%3H<, +(+234#3.. 3B 636 (#+-6) 3+ 324+ 1 1) 3"+, -HBIBH2 + L ¥
DHIB(5 TR060'+H<),6328) 3 HF- 28+ 22+ (+,-*Yoh+-*BOMBH, 23) V004D, 36 (# +E3HB32#
&<, H Yot 2*+ U0 BY3H3. 36 (# +E3H)3<,) (24 BINTBTSYBW =i#OSAC RaAH C O
'&113'(+- 1% 08 [*%Y%o#3.. 36 (#, #(NOZ#,-#*11)3"#(#B 30, 5373) At (43HW=i#9$#
+-6%&23'HE3), AHSA+64# &113'(#- # (*(+ (+6* %% 0#/3* &<# R4F)B;63#B3(533-#
*Q(+234*- 24 A [H(NIZH#1), &<TEH

X23) 00 At+-2+2+28 Yot (NOZH (&2+3HA*?3H&-[&3'(+,-*BY0#0+3%232/+L32#.+-2+-1
*11)3"+,-AHS+(44' [3# (&2+3'#)3<,) (+-1#)32&6324#*11) BI4 S AHR S laVH# */B*643) A#
Z648&A4/*--A#H, BB3'(*3%A#])-(EAH) &1/ A#3(H* S0CXHRGIHI(#* % CA#RSIVHT, %3),
O4*/+E, AHT*)(V-#>+[&3YAHT ) +*-*A#Q+('643AHRIB+2BER S IWVH> + P EREHRB|_\V#
>+2*AHH*&) AHQ*(4*-#"3D*%%AHIA3' (3) AHPH\& A ARSI Y +-2+- 1#-8%%#) 3' &Y% ('#
894, 0A#>*+-3A#PHO*/+%(,-A#RSIaVH N /B*643)#3 (F IR CARRS B3 (H* % CLARRS =
%24 344, 5+-1#+-6)3*32#*11)3"+,-80,) (3-'+&' AHZ648&((3) AHPHOT/ -3 A#RSI,CH#JI #
4, 5-H+-H#N*BYSTHAH Y0064 <)+, (N O ZHBBR P 3H+23-(+.+32#(43#<)3.) ,-(*V6#6,) (BLHA*#*#<) +/3#
()13(#.,)#-3&),/, 28%6* (+,-AHF #(A+H) 31+ -H+'#,.(3-H+/<Vo+ 6*(328+-#*11) 3"+ 234*- 24+~ (+', 6+ %o

B34*2+,) CHDA+Y03# (82+3'H*+H( #1*-+<&Y0*(3H(43#<)3.),-(*%o#6,) (SLAH(43#'<36+.+6#'&B) 31+

WH



 #<)3.),-(*%#6,) (SLIBLCAH2,)', %*(3)*%6#?' CH?3-(), %*(3)*%6VHY63. (1#2'CH) + 14(#43/+'<43)3;#(4*
B33-#(*)13(3247%)+3'#BO# (&20CHNA3'3#2+..3)3-63 H/*0t+-#<*) (H3L<Vo*+-H#(A3H+L32# +-2+-1

TH-O#, H#(43'3H<)+, ' (82+BR 38 32MB+< %) #B*00*-6324(NOZ#] -(*13'#(,# (8204
*11)3"+ - AHI 3 -+-1HA* (1-3H) 3L+, -#, #(A3HB) +-#+H&<) 31 &Y (32H5 4+ %6346, - ()*%*(3) * Yot
)31+ -#+'#2,5-)318%* (BEHILE3<(+,- #(,#(4+'#) &YBBII 3 H6,-286(3BED4, 0A#
>*+-3ARPHO* +IHER SIaA#543)3#%3. (#*-2#)+1A(#2,) %*(3)*%6#<)3.),-(*06#6,) (+63#53) 3#
H18Y0(*-3,8'Vo0H&<) 3L &IBYINoH(A3H6*(4, 25U 3%36(), 235+ H<Uo* 6324, -H#(A3HB*6 QH#, #(4A3#
_36@AH*- 24Ty, A/ +E, AHT) (V-#>+[&BUAHT ) +*-* AHQHP B4EPE)7)B+-* #
BRSIVBHEA<Y*6324*-, 2*06#3%36(), 23'#, ?3)H(43H%3. (#*-2H#)+ LA(#2,)', %*(3)*%#<)3.) - (*%6tt
6,)(+63H54+9%3#6*(4,2*06#3%36(), 23'#53) 3H<V*632#, 23)H#(43#.),- (VBBAHSGHIN % 3#
PHO*/+06(,#RS|af, &-2H#-8%%6H3.. 36 (. W+ 11) 3"+ -H+-HH4'* <Y 3H#, HA3 Yo (40H*28%( At
T,%3), D4*/+E, AHT*) (v-#>+[&3%AHTIAKQ+('64BAHK+23)7) B+-* #RSIWH, &-2#
236)3%32#*11)3"+ -#+-H#*#*|<Vo3H, #+-6%)63)*(3242+,%3-(#,..3-23) C#NA3#2+723) 13-(#)3'&%(‘#
1%0#)3.9%36(#2-+..3)3-63H+-#4/<0b3HE4*)*6(3)+'(+6 AHH #*- 2X0o#(NIZH#3.. 36 (H/*0#B3#/,) 3#
<), &-B328+H+-2+ 2+ 28 Yo HE 4 HWoUOHILA+B+(H23 +6+(#, ) H+]<*+)[3-(H)3%* (324( #(43#
(*)13(32#B)*+-#)31#-C#

N H2*(SAH(A3HIY),)+(OH, H (+18Yo* (+,-# (&2+3 H(4* (HA*?3#B33-#&'32#( #+- 23 (+ 1*(3#(43H#
B6*&*VoH), Y034, H(A3H#<)3.),-(*%6#6,) (SLH+-#+11)3"+ 2 AETBHIBIGHI2H, -#6,-23-(+,-* Vot
(NOZHI3 (4,2 #5+(4B+Y%*(3)*%oHB+<, YoX)H(NOZH] -(*13'H#( # (&20#+11)3"+,-A#543) 3#,-3#
)31+ -#, H(ABHB)*+-#+HE<)31&Y6*(32H54+ Yo 3HHB - ()*%*(3)*%oH) 31+ ,-#+ 32 5-)318%6*(32CH
H<,) (- (Yo +(5(+,-#, H6,-23-(+, Yo (PO ZH+ HHAREH2+ . +68%6(H(, #37*%&*(3H5A3(43)#+-0#

64%-13' #-HRB'3[&3- (HB34* 2+, )+ H2&3H( #8&<) 3186 (+,-#, HH)31+,-A#(43#2,5-) 31&Y0*(+,-#, #

W#



19 +..3)3-G31+,-Att, JH(A3H6,[B+-*(+,-#, #&<)318%* (+,-#*-2#2,5-)31&%6*(+,-CH#I22+(+,-*% Y 0AH
(NOZH#',.(5%)3H/,23% ' H+-2+6* (3H(4* (#3%36/()+6*%#6&.))3- (‘#)&-#B3(533-#(43#*-, 2*oh*- 2
6*(4,2*%0#3%36(), 23 VH(4+'# 8113 (‘H(4*(#B)*+-#)31+,-'#B3(533-#(43#3%36(),23'#*) 3#*..36(324
53%9%8(43#(*)13(#)31+,-A#54+64#%3*2'#(,#2+..&'3#/, 2&%* (E1-48,.BOA3H<)+,)#
(NOZ#'(&2+3'#,-#*11)3"+,-#2+21-, (#+-6%&23#/, 23%0'H, #(43#.%, 5tt, H(A3DH(AQ Y3 (#
+H#&-@-,5-#543(A3)# (+18&%0*(+,-#3..36 (‘#,668))32#*'#+-(3-232CHI-#*2232#6,/<%3L+(0# (3/'#
) J# -2+ 1 (A% (#+-2+6* (3H(A3H<B* @#H+-2&6B32#/*1-3(+61.+3%21. ), 1#6,-23-(+,-*% (" Z#
13(4,2'#+'#5912+) 36 (%0#&-23)-3* (4#(43H(NIZH<* 2 HB&(#)* (43)1* (#+108) BBEBF (&
3(H*%CAHRBBYLI(43)A#6 - 23-(+,-* Yot (NOZHA* #23) O1t%, 5H#'<*(+*%o#) 3, Yo& (+,-A#/* @ +- L+ (#*#
%3N4*- 7+ 23*%#(364-+[&3#.,)#3L<%,)+-1#'<36+.+6#B)*F & Q&GO R0* (+,-'4 &'
N364-+6*0o#Vo+/+(*(HEYB?+ & #'(&2+3'#*) 31+ 22) 3" 32#+-#(43#6&)) 3-(# (&20#54+64#
&(+Y%+EIH*-#+/<),?32#("9Z#(364-+[&3#(3)/I2B4+14+,-#("IZH#HBAIZ;CHZ(&2+3'#
4% ?3H+-2+6% (324 (4*(ROOZH<),?+23'#+/<),?32#'<*(+*%#) 3", %0 & (+,-#6 ,/<*)32#(,#
6,-23-(+,-* Vol (+18%0* (+,-AHS+(AH<(F1 &M  (+,-#3..36 (‘#.,&-2#2+)36(%0#B3-3* (4#(43#
3%36(), 2B ((*#3(#* Y CAHREBHIO +-3#5+(4#<)3?2+,&'#("OZ# (&2+3'#,-#*11)3"+,-#8'33#
N*BYSTHA#(43#68))3-(# (820H& 3 H*-, 2ol (+18%0* (+,-#(,#&<) 31&Y6*(3H(4 3BEKIMHBBO#+-6)
6,)(+6*%#3L6+(*B+%+(0; CH#:<)31&Yo*(+,-#, #H(A3HCKOAH)* (43)H(4*-#'&<<)3"+,-#, #H(A3HCKOAH#
(43#3..36(#,.#+-(3)3'(#B36*&'3#(43) 3#6,&%2#B3#*#/,) 3#2+) 36 (#6%0+-+6*Vo# () *-'%o* (+,-#+.#'&6:
13(4,2#6,&%2#)32&63#* 1 1) 3"+ 23#*-24*-(+' 6+*U#B34* 2+ ) At 1BRBHH A3 +E
# Y+23-#(A%(H*11) 3"+ 23245~ (+', 6+ Yoht+- 2+ 2+ 28 %Yo #(3-2#( #3LA+B+(#)328632#<)3.) -
&-6(+,-+-HBI*-1#P#>*+-3AHRS BB ACK (43" +E32H(4* (HR SH/+-&(3'#, HRHIIt*- 2% Yott

(+H &Y (+,-HH(A3#<)3.),-(*V#6,) (3186 2#) 328634 &B'3[&3- (#*11)3@D, 53?73) A#(43) 34
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[*OHB3H#™*/<Y%3H#64%)*6/(3)+ (+6'H(4*(#6,8%2H#) 3 &Yo(H-+-H*H#-8&YoVo#3. .36 (#, #( OZAH*#)3<,) (324
I3(* T-*%0'+H8%YoH#PH# 3D* %Y ABRSIB: To343), D4%/+E, AHT*)(V-#>+[&3VAHT ) +*-*A#
Q+('643R#-+23)T)B+-* RS\, &-24#236) 3% 324* 1 1) 3"+ -#+-H*#'*[<Vo3H, #+-6%)63)* (324
2+,9%3-(#,..3-231.(3)H(NOZAH(43) 3H4*PIHB33-#- #, (A3)H<&BYo+ 4324 (&2+3 H&'+ 1H#(OZH,-#
'&BAH<, <&Yo*(+,- CHT&BAM, #(A3H<) 32+ & H(AOZHYo+(3)*(&) 3#,-#*11) 3"+, -HA* #&(+%+E324#43%9
*D&Yb(H*/<%3 AHSA+BAH+H(A3H*<VIH& 324 +-#(43#6&))3-(# (&20CHO,5373) A#-38&), (+/1&%6*(-
3..36(H/*0#B3#H/,)3H<), -, &-6 328+ H+-2+ 2+ 28* % H54 #,)+ 1 +-*%6%60#3LA+B+(#23.+6+(#,)#
< +)[3-('H) 3% (324 H(A3H(*) 13(32#B)*+-#)31+,-CH: <) 318Yo* (+- 1#(A3HGK O+-#/,) 3HEYo-+-+6*
*11)3"+ 234, JH*- (+', B+ UoH<, <RI (+,- H(4* (H3LA+B+(HGKOH23 +6+(H#/*0#B3#/ ) 3# 663" . &Yb#+-
+286+- 1H(A3H+-(3-232HB34* 2+ ) *YoHBA*- 1 3 H(A*-H+-HAZ* VYo (AOH <o 3 H(A*(H2 #-, (#23/,-' )* (3#
GKO#+/<*+)/3-(CHNAL A#(43)3H*OHBIHHHBY +'#. W @ 3<(+6+ #*B, &(H(43H#&(+%+(0#, #(PIZ#+
A3*Y(A0H<, <QY*(+,- AH*-2HH#6 |<3(+-1#4A0<, (43 +'#. J#(43H#68)) 3-(# (82 0#%BY62#B3H#(4
(NOZH5, &6 2H-,(HO+3%2HB34* 7+ )% *-13'CH
*B9C>?78

+BBAGHH+# (&204#5% 42,1+ E32A2, &BYGBYo+- IRkt .+ 3BH' 4%/, -(), %% 324
(&20CHG*)(+6+<*-(#53)3# ()*(+.+32#B*3248&<,#* 1 3HBRSH,)#0,8-13)#? CHRIH, J#,%23); A#)*6:
854+(3#?' CHIBA+(3;AH*-28-23)#8/* 06347 CH. 3 MBS *%*-63#1), &<'H#,-#@30#
23/,1)*<A4+6#7*)+*BICH6(+/*(3%0ABi# , #(A3#4*/#1),8<53)3H#/*%3HE=RC"i#.3/*%3;#
54-+9634" (4346 (+73#1) BIYBH/* Y 3HB=RI#.3/*%3; CHS-H#(A3H 4*/#6 -2+ (+,-A#_UCai#
53)3#0,8-1#8RSH#,)#&-23); AH5+(A#ABHY AR UH03*) A#543)3* #1ai#53) 340, &- 1#+-#
(A3H*6(+23H6 -2+ (+,-AHD+(A#H*-#*1 3H)*- TRAHEIB®) CHS-H(A3H 4*[#6 -2+ (+,-A#=Si#53)3#

54+(IB=Sit-,- BA+(3H54+Y03H+-H(A3H6(+23H6,-2+(+,-AS AHEIYBLE -, - BA+(3:E
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N* @'#*-2H[&3' (+,--*+) 3 H53) 32/ +{B) 32#t+-#*#.+L32#,) 23) CHNA3H (&20#5* #*< <), 232#BO#
(43HS- (+(&(+,-*Yo#>32+35#\, %) 28+ (#(43#:-+23) '+(O#, #G 3-- G962+ -+*CH

":9A<AL;=98DH-3(0.,&) #&-23)1)*2& (3#*-2#1)*2&* (3#&-+73)'+(0#' (&B3)3#
)36)&+(32#+-#G4+%*23%<4+*#B3(533-#Q,?3/B3)#R S| a#CE# BGPAREN, ' (#

L+ (+-1H(AOZH' (&2+3'H,-#*11)3"+,-HA*PIH&(+%0+ E32H'*/<%3'H, #&-+23) +(0#'(&23-('A#(43#
6&))3-(# (&20#* UG8 I2#,-#(4+H<, <&Yo* @43 (&20#'3"+,-#(,, @H<%*63H#2&) +-1#,-3#
?+'+(#H*(#(43#:-+73)'+(0#, #G3--'0% PA-6%8 +,-#6) +(3) +*&23HBB &), %, 1 + 614

<'064+*()+6#+% 98 BH/#-(+6,-2&%0*-(A#*-(+<'064, (+6AH'32*(+23k4DdE )6
*-(+23<)3"*-(#/32+6*(+,-"\KE) (+6+<*(+,-#+-#*- (43)#-,-+-2*'+ ?3HBYH&Y0* (+,-#'(&20#
~H(A3H*[3H2*OVHA+ () O, #+223) 3H) 3*6(+,-'#(, #(VBZ-2#<)31-B0CR) +((3-#+-.,)/32#
6,-'3-(H5*'#,B(*+-32#.),] HY%ot<*)(+6-+#:ATTL)*28* (3 (&23-(H*(#(43#:-+73)'+(O#, #
G3--'0%2*-+*#)363+232#6,8) 3#6) 32+ (H., JH(A3+)H<¥) (+6-+<H(+,-H+-H#(A3H (820#54+%3H1) *28(
"(&23-(#*(#(43#:-+23)'+(0#, #G3--'0%?*-+*#*-2#&-23) (B REH' &) ), &-2+-1#&-+?3) +(+3'#

B4 #<*)(+6+<*(324+- (A3 (&20#) 36 3+232HWR SHE* 4#+//32+* (3% 0H&S,-#6,[<%3(+,-#, #(43+)#
'3"+,-C#

"><B?@:B&8HOY%#<*)(+6+<*-('#6,/<%3(32#B*'3%+-3#/3*'&)3'#.,)#23/,1)*<4+6'A#
*11)3"+,- #8*'#/3*'&)32#HBO#(43#>3*6(A)F6(+23#I11)3"+,-#&3'(+,--*+ B +-3H3(#
*0HCAHRSE N (+23#*-24-31*(+ 23O *BEEB™ 1/3*' &) 32#BO#(A3H()*+(#7?3)'+,-#, .#(43#
G,'+(+?23#*-2#Q31*(+?3#J..36(#Z64328&%3#sBIQIXLIH*) @ AH#PHN 3% %313/ Waa;
'3%0,-(), Yo#8* #/3*' &) 32#BO#(43#\)+ IFL (), Yo# Z6*% BN -30AH\*&/3+' B) A#P#
\,,-3A#RSS"A#t*-2#'3PB<,) (324'064, <*(4018*#/3* &) 32#BO#(43# 3%, ) (32#

G'064,<*(40#4,)(#., ) V848 AHQ3I&/*--AHPHGLYBAB" O %696, 5+-1#[&3'(+,--*+)3#
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6,/<%3(+,-A*) (+6+<*-("#6%3(32#*#.) &' ) *(+,-#(* @#+-(3-232#(,#<)+/3#' &Bj36('#.,)#
*11)3"+,-C#J.(3)#(43#.)&' ) *(+,-#(* @#5*'#6,/<%3(32A#<*)(BH4BYH&-23)53- (#*-#
*6(+ 23, ) A*[#(NOZH 3"+, -CBII32+*(3%0H(3) 5%) 2AH<*) (+6-+<*-('16,/<% B(BR) +3'#, .1
<( A3 (#13% &) 3 A+ To&2+-1H#(43H/3% &) 3'H., J#*11) 3"+, -#*-24*- (+' 6+ % #B34* 2+, ) At #53% Yot
FAPH& D (+,--*) SH( H" 3" (3 + (O#, #'3-"(+,-'#3L<3)+3-632#28) +- 1#(43# (+/18&Y6* (+,#
'3"+,-C#I%%#'3"+,-'#(,, @H#<U*6 3#+-#*#<)+?2*(3#),,/CHF*64#'3"+,-#%*' (I2#&<H#(,#
*<<),L+/*(3%0#W SH/3 &

1:@89:;9ASCISTCHI-#*-* 1) /' #(* @H5* #& 32#( #+-2&63#.) &' ()* (+,-#*- 2Kk, )#,(43)#
-31*(+?23#3/,(+,-"#+-#<*) (+6+<*-('#B3.,)3#B)*+-#'(+/&%*(+,-CHNA+'#/3(4,2#, #+-2&6+-1#
&' ()*(+,-#*-2#,(43)#-31*(+?23#3/,(+,-'#A*#B33-#&'32#+-#<) 37+, & HEBRR-+ 3AH
G323)'3-A#>,-[&+%%, A PERHRSSWV#G323)'3-#3 (#* GBI P3#H*-* 1) Wit
<)37+,&'%0#&' 32#+-#,(43)#' (RIBBYIH<) 3'3-(32#(,#<*) (+6+<BL'#+-5*%N%#P#>+64(3)A#
IWWWV#9*0%3.#3(#*90B DN RRLH Y601, #(A3H*-*1)*['#53) 3#&-', Yo P*BYIAH<*) (+6+<*-(‘#
53)3#%32#(,#B3%+37?3#(4 30#/+UAHBBBCHNA30#53) 3#(, %0 2#(4*(#(430#4* 2#1=#'36 ,-2'#(,#
' %?3#3*64#*-*1)*/CHNAI0#53)3#* %' #5%)-32#(4*(#*#%,&2A#- L+, &'#B&EE3)#5,&%2#',&-2#+ .
(430#.*+%32#(,#' Y0 ?3H(A3H*-*1)*[#*(#(43#3-2#, #(43#|=#'36,-2' CHG*) (+6+<*-(‘#HA*2#*-#
&-%+/+(32#-&/BI3)#, #*((3/<(‘#(,#' ,9B?84#*-*1)*/CHNA+'H(* @#5*'#<)3'3-(32#5+(4#(43#
+-(B-(+, (<) HBH<F) (+6+<*- (H(,#B34*23#*11) 3"+ ?3%0#*. (3) IR BB A ) #
*22+(+,-*%#23(*H%";C#

9+25I89AE@J; 9ANAH#'(&20#& 32O NN ZH] ,-(*13#(,#+/<),?3#'<*(+* %ot
.,6%%+(0#, #(43#' (+/8%* (13HEH#DA4+%3#6,-23-(+,-* % # (" 9ZH#& ' &* %Y 0#+-?,%?3'#'36 &) +- 1#(5,#

39636(),23'#8,-3H<, +(+23#4-24,-3#-31(+23:4#+-#) 36 (*- L&Y*H'<, - 1 3#<*2'#B(0< ¥6+ %% 0#R=#6/
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#

U=#6"3*64#-#*# &Bj36(D'HA3*2ABDIZHE 3 H.+ P3H [*Y%Yo#3%36(), 23 H#8*<<), L+/*(3%O0#R#

6/ " BG4 CHIH HLHENE - +18)*(+ H+HE& 324+ ADOZAHS+(AH#(43#63-()*%#3%36(), 234+ #

(43#3%36(),23#, #+-(3)3 (#B3CLCAH<, +(+?3%QHBANABIN-&-232#B0#H.,&)#3%36(), 23'#

| #,<<,"+(3#64%)13#83C1CAH#-3TRA)IBOSE6*(4, 2 UHNA+HE, - +1&)*(+,-#+/<) B3

K (4B Yo+ (O H(A3H)+-1#, #,<<,'+(3%0#64*) 1324 3V RBCBRIBE./'6) + BBA3H3..36(#

 H(A3#3%36(),23#, #+- (B]3VoYo* /3 (H*% CATIRSITZ (+/18%6*(, JHG Yo& H&+(#

8Q3&),9,-#Y/BOAHIIHQAKY 3)/*-0 HE*#<*+)32H5+(4HH LIFDOZH* 25< ( H&+(#

8Z,(3)+L#T32+6*%#$-6 CAHQ35#,) @ AHQIAH: ZI;#( #3-*BY3H(4+#6 -+ 1&)*(+,-CH:-%+@3#/,'(

<)37+,&'H# (82+ PO (5%)3#/,23%+- 148 +- 1#OTFL<%,)3H8Z, (3)+LH#T32+6*%#$-6CAH

Q35#|,) @ AHQIAH: ZI B #8'32CH&+2324#BOKS*) 3#/, 23%-+- LA#(43#*- 2*Uo#3%36/(), 2345+ #

<O*G32H+-H(43HB3-(3)H* (HIKEH*-2#(43#. &)H#<3)+<43)*%#)3.3)3-63#3%36(), 23#53) 3H#<%*63:

K<IA#K<RAHKIAHHHBY, 5#., ) #B+06*(3)* 0o G K 0#&.<)BH &Y BLGNA3H/ - (*13#

S H(A34'%(3H.,)#3?23) 0#<*) (+6+<*-(CE IV UTR6 - 2#)*/< TR<H#<3)+, 2A#*6(+?3%0#

'(+18Yo*(32H<) (+6+<*-(H) 363+ 232 HB&)) 3-(#, HRHI I, JHRSH+-& (3 H5+(4#*# &B'3[&3-(#

VI< T2,5-#<3)+,2#, #HUSH'36,-2'CHS-H#(ABH 4 I#6 -2+ (+,-AH(ATEH<3I) +, 245+ #

+//32+*(3%0H., %%, 532#BO#(4TR)SI<4* 3CHN AP 643) #+-24<*) (+6+<*-(#53) 3

BYo+-24( #(43H (+/&Yo*(+,-#6 -2 (+,-C#
#GG:BSENTBC;IA>HI11)3"+,-#5*#/3% &) 3248 +- 1#(43#?, 2, #2, %% H(* @#

+1/324*(3%0H* . (3)H(NOZH (+18%6*(+,-CHNA+H(* @#+H#*#)3%-+*BY3H*- 2670+ 2+ (32#B34*2+, )Y

* %0, 1#/3% &) 3#, #*11)3"+238B*?+,)894, 0#3(#* % CAHRS|aV#"35*%%6#3 (#*% CA#RSIUVHT69%)

9),&B64AIN 4| AHT+%-3)AHPHZ @ 5),- @ +AH#RSIIVHG - 2#3(#*%CA#RSIRVHZ ZHE3)#3(#* % CAH

(A+H(* @A) (+6+<*-(H53) 34 @324 #(A+ @H#, #'/3,-3#54,#)363-(%0#*-13)32A#&<'3(A#, )#
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)& ()*(32#(43/CHX-63#(430#+-2+6*(32#(, #(43#)3'3*)643)#(4* (H(A30HA* 24 #<*) (+68%*)#<3)',-#
[+-2AH#(430#53)3#<) 3'3- (3245 -+ (A& Yo+-#2, YoYott*- 24 #' 3(#, #=I#IBHCH)B2BH53
(A*(#(430#5, &% 2#B3# 1 +73-1#(43#,<<,)(&-+(0#(,#)3%3* 3#*-0#-31*(+?3#3-3) 104(430#.3%(#(,5’
(43tt+-2+2+28 Yot (A30HA* 24+~ 1] +-2HBOH (+6 @ +- 11+ FH:BH <K 4883, Yoot #(430#
S+ A32VH<) (+6+<*-(‘#53) 3#%3. (%, -3H-+-#(43H), [#5+(AH(4 3B BIBICHH .+ 73
$-'()&6(+,-'#2+2#-, (H+-6%&23#(4315,)2#d7?,,2, e CHI(H(43#3-21, #(A3#.+23H/+-&(3'Att,-3#
)3'3*)643)#5,&% 2B 3)#(43#),,[#(,#)3/,23H(43#2, Yo Yol *-2H<+-'#*-2#*#'36,-2#)3'3*)643)#
5,&%62#t+-'() &6 (H(A3H<) (+6+<*-(#,-H#4, 5H#( #6 /<Y 3 (3H(43#) 3/*+-+- LH[RATH T3¢
<H+-"H+-H(A3H2, Y0 Yol+-2+6*(32#4+143)#%323%H, #+11)3"+,-C
,=9B=9A>=8!19>I<>EEA9!IA>IB=0!<:AEA=;JIHB(3HAS:H(,#6 //+(#?+,%3-(#
6)+/+-*%#B34* 2+ WH53)3H*"3"32#*. (3)H(A3H#7?,,2, #2, Yo Yol (*' @ CHZ++Yo*)#(,#(43#,-Y00# <)+, )#' (¢
(H2*(3H(A*(HIL*/+-32(+' 6+ %#B34* 2+, )#* . (J)#(OZ# (+18.YBY4, 6H3 (H* Y CAHRS Bt
40<,(43(+6*%#7?+1-3((3'#53)3# 1 +?23-#(,#<*) (+6+<*-('#(,#/3*' &) 3#+-(3-(+,-"#(,#6 ,//+(#?+,%3-(#
6)+/+-*%#B34*?+ ) CHK-BIB((3#23'6)+BI2#*#'63-*)+, #543) It -#+-2+2+28 Yot 3-1*1 3'#-+-#
<A0'+6*%H*"* Yo (#*- 24 (43#, (43)#7+1-3((3#23'6) +BI32#*#'63-%)+ #543) 3tt*-#+-2+ 2+ 28 Yot 3-1*1
+-#'3L&* V" *8Yo(CHJ. (3)H) 3*2-+-1H(A3'3H'63-%)+, AH<¥) (+6+<*-(‘#53) 3t~ @328(, #)* (3, -#H#IS
<, +-(#H+@3) (FBH(43H%+@3%+4,, 2#(4* (#(430#5,& % 2#4* 231#*6(321%+ @ 3 (43t +-2+2+28&*%
+-#(43#'63-*)+ #8l#h#- #64*-63#* (#* YU A#ISH#h#ISSi#64*-63; CHO+143)#)*(+-1'#+-2+6*(32#4+
+-B%+-*(+,-'#. JH(A3H 2+, %3- (H+-(3-(+,- #23'@)+B32CH
PIA=?AHGH)(+6+<*-(‘#*-2#3L<3)+/3(83) 31BY+- 24 #(A3H(NOZHE - 2+(+,-#
*+1-/3-(CH#K,&)#BYo+-2+-1#6, 23 #BR#6, 23'#., )6 (+23AHRHG, 23'H., Jt 4*[, A#<), 2+ 232#BO#*#

(4+)Z<*)(0#)3'3%)64#<3) ', --3%A#53)3#&'32#., J#(43# (&20CHNS, #6,23'#53) 3#&'32#<3)#
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6,-2+(+,-H( #+-+H+E3H)+ @#, #&-B%+-2+-1CHN HIBBRH( #BY+-2+-1#<),6328) 3'A#
<F)(+H6+<*-(HH- 2B Yo+ 23243 <3)+/3-(3) #53) 34 @ I2H(H1&3 " H(43+)#6, -2+ (+,-H*"+1-/3-(#
8*6(+?3H(NOZH, WA H*(H(ABH3-24, #(ABHIL<3)+/3-(*Uo# 3"+ -CHNS # (*(+ (+6*%#/3(4, 2'#
53)3#3/<%,032CH## */3'0#BYo+-2-+- 1#+-23LH5* H & UBH(EB P 3) Yo%t BYo+-2+-1# 8663 #
8 %/3H3(H* Y CAHIWW! AHS A+ 3\ - 1D HBYo+-2+- 1#+-23LH5+ & 324 #*" 3" #BYo+-2+- 1#+-#3*6
) [HB\*- 1#3(H* % CAHRSS"; CH#

59;9A89A<; JI#=; JKEBBKI) D+% @#(3'(#.,)#-,)/*%+(0#0+3%2324 +1-+.+6*-(#) 3' &Y (‘#
HFLL)3 42384 -(3(8, HHCSSI; Att+-(3-(+,-H( #6 11+ (H<A0'+6*Uott* 1BAGBS | At*- 24
+-(3-(+,-H(H6 I+ (# L& Vot * &Y B CS S| CHY +23-H(A* (H(ABH"&I<(+,-#, #-) Yo+ (OH., }#
<F)H[3()+BH(3 (HE* H-, (HI3(Att-, TH)*I3()+BHT*-- DA+(-30#:#(3'(#53)346,-286(32#(#
3L%/+-3#1),&<H#2+..3)3-63H-+-#,8&(6,/3HCH

$-#*-#3L<,)*(,)0H'36,-2%) O#*-+060'+ A# L+ 23-#(4*(H<)+, ) (&2+3'#4*23#)3<,) (32#
13-23)#2+..3)3-63 #+-#("9Z#3.. BBCACHB*643) 1B(HVTIHAH(43H6&,))3-(H# (8204 %' #
BLH/+-3'H#13-23)HH HH<  (3-(+*%oH, 23)*(,) CH\36*& SHTI4+(-304*-*060' 32, #-, (#,..3)#
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Paper 4 Tables and Figures

Table 4.1. Descriptive Characteristics for tDCS Studies on Aggressive Behavior

Study Sample? Age in Montage groups Current | Electrode | Aggression | Sex Diff. Effect Findings
(% Male) years Strength size Measure | Analyzed? Size
(SD) and (Anode/ (Cohen’s
Duration | Cathode) &)
Hortensius | 60 Not e Anodal IDLPFC/ | 2mA, 35 cm?/ TAP No 1.02 Anodal stimulation
ctal. university | reported | Cathodal 15 min 35 cm? of IDLPFC
(2012) students rDLPFC increased aggression
(50) e Anodal rDLPFC/ compared to anodal
Cathodal stimulation of
IDLPFC rDLPFC or sham
e Sham
Riva et al. 80 23.06 e Anodal rVLPFC/ | 1.5 mA, 25 cm?/ Hot Sauce No -0.35 Anodal stimulation
(2015) university | (4.36) Cathodal left 20 min 35 cm? Paradigm of rVLPFC
students supraorbital exhibited less
2D e Sham aggression after
social exclusion
compared to sham
Dambacher | 64 21.89 e Anodal IIFG/ 1.5 mA, 35 cm?/ TAP Yes -0.12 Null effects on total,
et al. volunteers | (3.26) Cathodal rIFG 20 min 35 cm? proactive, or
(2015a) (61) e Anodal rIFG/ reactive aggression
Cathodal IFG after stimulation of
e Sham IFG
Dambacher | 43 22.14 e Anodal rDLPFC/ | 2mA, 35 cm?/ TAP Yes -0.13 Anodal stimulation
et al. university | (2.00) Cathodal left 12.5 min 35 cm? of rDLPFC reduced
(2015b) students supraorbital only proactive
47) e Sham aggression and only
in men
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Riva et al. 79 21.73 e Anodal rVLPFC/ | 1.5 mA, 25 cm?/ TAP No N/A Anodal stimulation
(2017) university | (2.38) Cathodal left 20 min 50 cm? of rVLPFC reduced
students supraorbital only proactive
(52) e Sham aggression and only
for violent
videogame players
Choyetal. | 81 20.21 e Anodal IDLPFC | 2 mA, 25 cm?/ Voodoo Yes 0.26 Null effects of
(2018) volunteers | (3.31) and rDLPFC/ 20 min 35 cm? Doll bilateral DLPFC
(44) Cathodal neck stimulation on
e Sham aggression.
Gilam et al. | 24 26.16 e Anodal 1.5 mA, 35 cm?/ TAP No -0.94 Anodal stimulation
(2018) volunteers | (3.63) forehead/ 22 min 35 cm? reduced provoked
(40) Cathodal right aggression only for
shoulder at participants who
session 1, then received anodal
sham at session stimulation at
2 session 1 compared
e Sham at session to those who
1, then anodal received sham at
forehead/ session 1.
cathodal right
shoulder at
session 2
Chen 32 20.41 e Anodal 2 mA, 35 cm?/ TAP Yes Reactive: | Anodal stimulation
(2018) volunteers | (1.32) rVLPFC/ 12.5 min 35 cm? -0.73 of rVLPFC reduced
(50) Cathodal Proactive: | levels of proactive
occipital -1.09 and reactive
midline aggression.
e Sham
Molero- 41 violent | 36.2 e Anodal 1.5 mA, 25 cm?/ BAQ No N/A Anodal stimulation
Chamizo et | offenders | (12.3) IDLPFC and 15 min 35 cm? of bilateral DLPFC
al. (2019) (100) rDLPFC/ reduced physical
Cathodal IFP aggression, anger,
and rFP verbal aggression,
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e Sham and hostility in
murderers, and
lower verbal
aggression in violent
non-murderers.

1 = left, r = right, DLPFC = dorsolateral prefrontal cortex, VLPFC = ventrolateral prefrontal cortex, IFG = inferior frontal gyrus, FP =
frontopolar, TAP = Taylor Aggression Paradigm. BAQ = Buss-Perry Aggression Questionnaire.

2Sample sizes reflect the number of participants included in analyses of aggression.

® The sign of the effect size reflects the direction of effect based upon the original study’s interpretation such that positive effect sizes
indicate increased aggression while negative effect sizes reflect reduced aggression. Effect sizes were not calculated for studies
reporting 2x2x2 analyses due to insufficient information and are indicated by “N/A”. See Appendix D (Table S4.1) for details on how
Cohen’s d was calculated for each study.

116



!
BOO& () HHHSHY& | (H)$ 1 +1"H#,'$-%').'H#,10",1)'12" %1 38 1-4'1#%5!6 7#819*%65-1-*94,

! -/0( 11421345  67%8142!)+5 6/9:1:-%:-( !
16,< ! 16,< ! =l
<%'(! *)=11*345 *)=11*3"5 >4
?2@MB7/.(! *3C11*345 *3411*3'5 *3#"
9(! +4*'=11"*=3b "S¥H11"*DA5 4D
E@F/.10(,;:(-.! DD*@IC*)#5 D+#"11C*3C5 ="
?2(9%./0(!,;;(-. ! +3*CH1=P)3 +D*>NC3"3 *+=d
G(%-./0(,99H(FF/@:  ">*4=1D*#5 "=9H4114+*>@ *23l
EH@%-./0(1,99H(FF/¢  ")*++!1+*4"B "D¥#J1"CH )Cl
6(; A@:.H@' D>&=11=# 9 )+*=D1>PH *A)
EFJ-7T@K%.7J 134%=+11"+*" 3 ) =*#"11"4*CH *D=D




$%&'(1)*D6'$+2'=*01'5! @A='0-'%&,1*+!B31;96!6-5'@++&1,

6(:F%./@: ?2@:(! </L! <@L(H%W. I@:FILH%& 6H@HO $@.%
M.-7/:(FF DC D)! "Cl a 41 >4
E%/t D+ DC +4 D "l >H
NOH:/:9 +H +3 + =l )! >+H
B%HS8.7 +>1 D" +D > 4 >+H
P/97.7(%L(L:(FF C3 +"1 + )! 4 >H
MH@:!$%F.( => + "l 4 4 >H
Q%./90( 3" +# =l )! + >H




$%&'0*)*!C#Ol-&-I#%l!@@SD-g%l'm *%D'&1/0",1#)*/1E0*/=!3,,-F%8'%1!#%d!/5G!

" $-%5-%5-&
S%8(FT! N%:9TF!
&'[:L1:9! &'[:L1:9!
1! RI6! 67%8 3$@.% [:L(U! [:.L(U! >3VIM!
E%H./-/K%: QR I I I I I !
1 .RIG ! D +d C3 ! *+4 *44X1*¥4
I F7%8 " "Cl +# ! *'>| A"DX!*34
1 $@.%' 34 )+! >H *)+ ! *D)X!*34
YUK(H/8(:.(HV@R(FKIb | I I I I [
1 .RI6 ! +3 +0 =1 I *4)! A+4X1*+=
I F7%8 +3 ">1 ) ! ! AN AD=X1*"
1 $@.%' 34! )+! >H *3+ I *))X1*Cr'

IMI2I-@:;/L(:-(/:.(HO%!



I
I-F/0" IKKB@;.Z%H(8@L(IF7@Z/:9!(;;(-.!@;!.7(!-OHH(..IF.OLITF!8@:.%9(*!P(;.[[+R!
8AQL(1@:.7(18@:.%9('IH(LIL@.2!%: @L%"I((-. HAL(\&'O(IL@.F2!-%.7@L%"I((-. H@L(F5*(:.(
6%9/..%'IDR!0/(Z!@;!8@:.%9(*IG/97.[!,U/%'DR!0/(Z!@;!8@:.%9(*

3 o © o
© 953 = g% ¢

%0000000°
2cpeca®d®
000000 QQ0
g @o9@e@es gy
0®000000

2 o ¢
osa° ° o
) Q 3 )

® ®

=
-

+—
=]
o
b
]
—
Q
©
(o]
—
+—
1%
2
w
()
(o]

"4



[-F/0"IKMQ'@Z-7%H.!@;!F.OLI!H(-HO/.8(:.1%:L!(:H@"8(:.

[ Enroliment ] Assessed for eligibility (n= 95)

Excluded (n= 1)

+ Not meeting inclusion criteria (n= 0)
+ Declined to participate (n= 1)

+ Other reasons (n=0)

Randomized (n= 94)

}

Y { Allocation ] L

Allocated to active stimulation (n= 51) Allocated to sham stimulation (n=43)
+ Received allocated intervention (n= 51) + Received allocated intervention (n= 43)
+ Did not receive allocated intervention (n= 0) + Did not receive allocated intervention (n= 0)

v [ Follow-Up ] y
Lost to follow-up (n= 0) Lost to follow-up (n= 0)
Discontinued intervention (n=0) Discontinued intervention (n=0)
v [ Analysis ] v
Analysed (n= 50) Analysed (n=42)
+ Excluded from analysis due to missing data + Excluded from analysis due to subject
(n=1) misunderstanding instructions (n= 1)
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APPENDICES

Appendix A

Table S1.1. Partial Correlations between Blue-Collar Criminality and Brain Regions*

Variables (1) 2) 3) @) 5) (6)
(1) Blue-Collar Criminality 1
(2) Frontal Lobe -.223" 1
(3) Anterior Cingulate Cortex -.195 408" 1
(4) Superior Frontal Gyrus -.201 7317 150 1
(5) Middle Frontal Gyrus -.057 718" 3127 3177 1
(6) Inferior Frontal Gyrus -.068 546" 182 294" 2917 1
(7) Orbitofrontal Gyrus -.055 525" 102 156 254" 245"

2 Controlling for age, cognitive intelligence, ethnicity, whole-brain volume, and gray-collar criminality. p < .05 *'p <.01 **p <.001
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Table S1.2. Demographic Controls®: Regression Results for Frontal Lobe and Sub-Regions on Blue-Collar Criminality

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Whole Brain Volume 236 .243 210 .207 234 .249

3.767E-5 (.000)  3.889E-5 (.000) 3.363E-5(.000) 3.312E-5(.000) 3.744E-5(.000) 3.998E-5 (.000)
Age .077 .075 .088 .083 .078 .074

148 (.216) 146 (.195) 171 (.216) 159 (.201) 151 (.214) 143 (.198)
Cognitive Intelligence -117 -117 -.121 -117 -.118 -.118

-.129 (.123) 129 (124) -.133 (.123) -.129 (.123) -.130 (.123) -.130 (.123)
Ethnicity -.132 -.133 -.126 -.131 -.132 -.135

-1.493 (1.336) -1.502 (1.310) -1.423 (1.340) -1.482 (1.309) -1.488 (1.327) -1.528 (1.354)
Frontal Lobe .005
3.871E-6 (.000)

Anterior Cingulate -.005
-5.240E-5 (.002)
Superior Frontal .045
.000 (.000)
Middle Frontal .043
.000 (.000)
Inferior Frontal .008
4.167E-5 (.001)
Orbitofrontal -.013

_5.572E-5 (.001)

2 Controlling for whole brain volume, ethnicity, age, and cognitive intelligence. Bolded regions survived FDR correction (corrections
were only performed on frontal sub-regions). For each variable, the standardized coefficient is shown in the top row and the
unstandardized coefficient and standard error are shown in the bottom row. “p < .05 “p < .01 *p <.001
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Table S1.3. White-Collar and Demographic Controls®: Regression Results for Frontal Lobe and Sub-Regions on Blue-Collar

Criminality
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Whole Brain Volume 364" 2417 260" 158 161 152
5.901E-5 (.000) 3.912E-5 (.000) 4.222E-5(.000) 2.563E-5(.000) 2.619E-5(.000) 2.463E-5 (.000)
Age -.009 .057 .001 .055 .044 .060
-.017 (.153) 11 (.138) .001 (.153) .108 (.146) .085 (.156) 116 (.143)
Cognitive Intelligence -.065 -.060 -.060 -.081 -.076 -.085
-.072 (.086) -.066 (.087) -.066 (.087) -.089 (.087) -.084 (.088) -.093 (.088)
Ethnicity -.064 -.037 -.064 -.033 -.040 -.043
-.719 (.932) -.422 (.923) -.721 (.940) -.373 (.939) -.453 (.950) -.486 (.971)
Gray-Collar Criminality 737 726" 7347 706 7057 7037
2.909 (.289) 2.865 (.288) 2.898 (.291) 2.785 (.290) 2.784 (.290) 2.775 (.289)
Frontal Lobe -3347
.000 (.000)
Anterior Cingulate -.199
-.002 (.001)
Superior Frontal -.240
-.001 (.000)
Middle Frontal -.065
.000 (.000)
Inferior Frontal -.079
.000 (.001)
Orbitofrontal -.061
.000 (.000)

2 Controlling for whole brain volume, ethnicity, age, cognitive intelligence, and gray-collar criminality. Bolded regions survived FDR

correction (corrections were only performed on frontal sub-regions). For each variable, the standardized coefficient is shown in the top

row and the unstandardized coefficient and standard error are shown in the bottom row. “p <.05 *'p < .01 *p <.001
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Socioeconomic Status

In the current sample, Hollingshead index of social position (Hollingshead 1957)
was calculated for each participant based upon their education and occupation as a
measure of socioeconomic status. SES was not significantly associated with GCC (r =
.094, p = .285), BCC (r = .120, p = .188), frontal lobe (» = .028, p =.752), or any of the
sub-regions (ps > .445). However, given that the current sample is a high-risk sample of
individuals seeking employment through temporary employment agencies, there may
have been limited variation. A more socioeconomically and criminally diverse sample
may reveal a more meaningful association between socioeconomic status and criminality.
Future studies may also consider examining the impact of childhood socioeconomic
status on criminality, and whether the frontal lobe may serve as a mediator between

childhood socioeconomic status and gray-collar crime.
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Appendix B

Table S2.1. I"#$%&'(")*"+* %&-".'$%)-(*/'-0*18&%')*24#%3) 3*4%-%*%)5*60" (7+8'-0"9-

Did not have brain imaging data * Had brain imaging data * *
Variables * or %* 4 * )* * * or %* 4 * )* * $
Age 12.00 0.59 129 11.90 0.59 307 091
Genital (males) or Breast
(females) Development 3.39 0.98 130 3.21 1.00 300 .076
Pubic Hair Growth 3.40 1.07 131 3.22 1.16 300 128
High-Low Composite
Callous-Unemotional Traits 0.54 0.50 123 0.55 .50 304 931
Composite Narcissism 5.44 2.52 125 5.63 2.94 309 490
Composite Impulsivity 5.02 1.83 124 5.45 1.86 307 031
Aggression 10.58 6.59 125 11.91 6.71 303 .060
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Table S2.2. "#$%&'(")*"+* %&-".'$%)-(*2). <9575+ )*=)%<>(7(*%)5*60" (7*? @*<9575

Included in Analyses

*

Excluded from Analyses

Variables * or %* 4 * )* * * or %* 4 * )* $
Age 11.91 0.59 272 11.95 0.61 164 472
Genital (males) or Breast

(females) Development 3.24 0.99 272 3.30 1.01 158 516
Pubic Hair Growth 3.23 1.16 272 3.36 1.10 159 229
High-Low Composite

Callous-Unemotional Traits 0.53 0.50 272 0.57 .50 155 413
Composite Narcissism 5.47 2.87 272 5.77 2.73 162 287
Composite Impulsivity 5.39 1.84 272 5.22 1.89 159 361
Aggression 11.81 6.65 272 11.01 6.75 156 235
Average Euler -379.54 281.79 272 -876.27 1049.27 41 .004
Left Amygdala 1446.68 191.12 272 1467.54 198.90 41 517
Right Amygdala 1484.13 195.63 272 1524.00 215.96 41 231
Total Intracranial Volume 1518331.42 133908.89 272 1541735.80 144066.88 41 302
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Table S2.3. Repeated Measures ANCOVA for Hippocampus

Effect df F p
Hemi 1 401 527
Hemi x Race 1 .166 .684
Hemi x Age 1 .075 785
Hemi x Average Euler 1 132 716
Hemi x Total Intracranial Volume 1 .000 .994
Hemi x Genital/Breast Development 1 .189 .664
Hemi x Pubic Hair Growth 1 570 451
Hemi x Composite Narcissism 1 1.254 264
Hemi x Composite Impulsivity 1 261 .610
Hemi x Aggression 1 3.297 .071
Hemi x Sex 1 .001 971
Hemi x Composite Callous-Unemotional Traits 1 .503 479
Hemi x Sex x Composite Callous-Unemotional Traits 1 1.599 207
Error (Hemi) 259 --- -—-
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Figure S2.1. Illustration of hippocampal asymmetries in high and low callous-
unemotional (CU) traits groups for male and female youth
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In exploratory robustness analyses, the OLS regression and repeated measures
ANCOVA were re-run with pubic hair development as the only pubertal development
covariate as this was the only pubertal measure common to both sexes. The results of
these analyses yielded similar results (same direction and significance) as the analyses

that included both pubertal development measures.
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Given that EI was found to be a mediator of the relationship between autonomic
functioning and total psychopathy, further analyses were conducted to determine whether
the mediation effect of EI was limited to a specific factor (see Figures S3.1-S3.2) or facet
of psychopathy (see Figures S3.3-S3.6). Results indicate that EI had a mediating effect
regardless of what psychopathy outcome was used.
5%12("2,/'0/()67%7!,8!""769:- ,-("-6!; (9',&<14,/"&,))2/=18,&!>72!

Figure S3.1. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Interpersonal-Affective factor and (b)

EI fully mediates the relationship between heart rate and the Interpersonal-Affective
factor. *p < .05 **p <.01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
Skin Interpersonal- Interpersonal-
_
conductance -.098 Affective Heart Rate -.052 Affective

Figure S3.2. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Lifestyle-Antisocial factor and (b) EI
fully mediates the relationship between heart rate and the Lifestyle-Antisocial factor. *p
<.05 **p <.01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
Skin Lifestyle- Lifestyle-
_— _
conductance -.020 Antisocial Heart Rate -.045 Antisocial
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Figure S3.3. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Interpersonal facet and (b) EI fully
mediates the relationship between heart rate and the Interpersonal facet. *p <.05 **p <

.01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
774* .381*
Skin
conductance - .046 Heart Rate

Figure S3.4. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Affective facet and (b) EI fully
mediates the relationship between heart rate and the Affective facet. *p <.05 **p <.01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
Skin
Por— ~ o051 Heart Rate

Figure S3.5. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Lifestyle facet and (b) EI fully
mediates the relationship between heart rate and the Lifestyle facet. *p <.05 **p < .01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
y w‘. V \mou
Skin

R —

conductance ~ 006 Lifestyle Heart Rate o3 Lifestyle
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Figure S3.6. Results of EI mediation analyses, controlling for IQ: (a) EI fully mediates
the relationship between skin conductance and the Antisocial facet and (b) EI partially
mediates the relationship between heart rate and the Antisocial facet. *p <.05 **p < .01

a b
Overall Overall
Emotional Emotional
Intelligence Intelligence
V‘ \_02:.. y" \m:_
skin ——— >  Antisocial HeartRate ~———-7> Antisocial
conductance -.015 -.033*
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! Two sets of sensitivity analyses were conducted to determine whether alternative
mediation models would yield similar results. The first set of analyses examines models
with alternative temporal ordering. The second set of analyses examines whether 1Q
would be a mediator while controlling for EI
O)"%&/ ("2+%! A% - -, &()!B&1%&2/=!

The hypotheses of the study were assumed to follow the temporal ordering of
blunted skin conductance leading to impaired emotional intelligence that subsequently
increased psychopathy, independent of cognitive intelligence. However, given the
concurrent assessment of the study measures, alternative models were conducted to
determine whether alternative models would yield similar results. In particular,
psychopathic traits or a psychopathic lifestyle may predispose to impaired EI or blunted
autonomic functioning. However, the results of these mediation analyses were non-
significant (Table S3.1), suggesting that it is not the case that psychopathy is a risk factor
for impaired EI or blunted autonomic functioning. Nevertheless, longitudinal studies are

needed to truly establish temporal ordering.

Table S3.1. Alternative Temporal Ordering Mediation Models

Predictor Mediator Outcome Mediation®?
Psychopathy EI Heart rate No
Psychopathy EI Skin conductance No
Psychopathy Heart rate El No
Psychopathy Skin conductance El No

EI = emotional intelligence.
2 Determination of a mediation effect is based upon whether results yielded a significant

indirect effect.
[
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For skin conductance, using IQ as the mediator and EI as a control yielded non-
significant indirect effects for total psychopathy (95% CI [-.077, .013]), the
Interpersonal-Affective factor (95% CI [-.039, .007]), the Lifestyle-Antisocial factor
(95% CI [-.034, .006]), the Interpersonal facet (95% CI [-.017, .003]), the Affective facet
(95% CI [-.022, .004]), the Lifestyle facet (95% CI [-.021, .003]), and the Antisocial facet
(95% CI [-.019, .003]). These results indicate that IQ was not a significant mediator
between skin conductance and any psychopathy measure.

For heart rate, using 1Q as the mediator and EI as a control also yielded non-
significant indirect effects for total psychopathy (95% CI [-.034, .008]), the
Interpersonal-Affective factor (95% CI [-.017, .004]), the Lifestyle-Antisocial factor
(95% CI [-.018, .003]), the Interpersonal facet (95% CI [-.009, .002]), the Affective facet
(95% CI [-.011, .003]), the Lifestyle facet (95% CI [-.012, .002]), and the Antisocial facet
(95% CI [-.085, .002]). These results indicate that IQ was not a significant mediator

between heart rate and any psychopathy measure.
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The current study conducted a basic meta-analysis examining the effect of

transcranial direct current stimulation (tDCS) of the prefrontal cortex on aggressive

behavior. PubMed and PSYCINFO were used to identify relevant papers for the meta-

analysis in February 2020. The search terms were “tDCS” and “aggression”. The first

author conducted the search, and Figure S4.1 provides a PRISMA schematic flowchart of

the inclusion criteria.

Figure S4.1. PRISMA flowchart for the inclusion process of articles for the meta-analysis
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The meta-analysis calculator (Lyons & Morris, 2019; http://www.lyonsmorris.com/mal/)

was used to calculate the Cohen’s d of the studies reported in Table 4.1 unless otherwise
stated. Table S4.1 provides details for how the effect sizes were calculated. The
calculated reported effect sizes reflect the output of the meta-analysis calculator. The sign
of the effect size reflects the direction of effect based upon the original study’s
interpretation such that positive effect sizes indicate increased aggression while negative
effect sizes reflect reduced aggression. For studies with multiple subgroups, the mean of
the active and sham groups were determined by the formula (Higgins & Green, 2008):

nyM; + n,M, + ... + n, M,
Tll +n1+"'+nk

Where n reflects the sample size of a subgroup and M reflects the reported mean of that
subgroup. For studies utilizing a 2x2 design, the effect size for the main effect of
stimulation was calculated when possible. Effect sizes were not calculated for studies

reporting 2x2x2 analyses due to insufficient information and are indicated by “N/A”.
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Table S4.1. Details for Effect Size Calculations of tDCS Studies on Aggressive Behavior

Study

Conversion Method

Data Used for Calculation as

Calculated Directional

Option Reported in Original Study® Effect Size for Main
Effect of Stimulation
(Cohen’s !"
Hortensius et al. (2012)° Transformation of the =035 1.02
effect sizes d, r, f, Odds Thus f=0.51
Ratio and n'
Riva et al. (2015) Cohen’s d Cohen’s d =0.35 -0.35
n =280
Dambacher et al. (2015a) One-way F statistic F=1.906 -0.12¢
Between groups df: 2
Within groups df: 61
n=64
Dambacher et al. (2015b) Means and SDs Total aggression from TAP:#8%&'# -0.13
0™ #
Active: 3.84 (1.16), n =16
Sham: 4.00 (1.33), n =16
Riva et al. (2017) --- - N/A
Choy et al. (2018) Means and SDs Behavioral aggression:#%&'#()*" 0.264
Active: 5.31 (11.84),n =39
Sham: 2.62 (8.56), n =42
Gilam et al. (2018) Cohen’s d Cohen’s d = 0.94 -0.94

n=24

146




Chen (2018)

Means and SDs

Proactive: $%&'#()*" #
Active: 3.43 (1.24),n=16
Sham: 4.82 (1.32), n =16

Reactive: $%&#()*" #
Active: 5.19 (0.92),n=16
Sham: 5.96 (1.17), n = 16

Proactive: -1.09
Reactive: -0.73

Molero-Chamizo et al. (2019)

N/A

Current Study®

U-value and n

Mann-Whitney U: 880.5
Active n =50
Sham n =42

0.28

2 Sample sizes reflect the number of participants whose data were used in the analyses. When studies did not provide the final sample
sized for analyses, it was assumed that there were no exclusions and the sample size reported for the overall study was used.

®The Psychometrica calculator (http:/www.psychometrica.de/effect size.html) was used to convert Cohen’s f'to Cohen’s d.

¢ Direction of effect was determined by comparing the mean of the active group with the mean of the sham. Given that the overall
mean of the active condition was lower than the sham condition, a negative effect size was reported to reflect the lower aggression in

the active group.

d Direction of effect was determined by comparing the mean of the active group with the mean of the sham. Since the mean of the
active group was higher than the mean of the sham, the effect size is reported to be positive to reflect the higher aggression in the

active group.

¢ The Psychometrica calculator (http://www.psychometrica.de/effect_size.html) was used to calculate a Cohen’s d from a Mann-

Whitney U test.
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