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/IMQCMDMR=,NMB,/MQC<D,$8L8DMAS8:?,<:9,/MQC<D,(8QM:;?BTQ?CM:

)@8,/MQCMDMR=, $<=K,EF"G,MN, ?@8, $8A<B?S8:?, MN,/MQCMDMR=K, 5:CL8B;C?=,MN, &8B<98:C=<,
UBC:R;,?M,?@8,<??8:?CM:,MN,<Q<98SCQ,<:9,AMDCQ=,QMSST:C?=,?7@8,T:CVT8,<Q@C8L8S8:?;,
DQG SUR¢{OHV RI RXU JUDGXDWHYVY DQG PHPEHUV RI DFDGHPLF VWDI
AMB?T:C?=,?M, QMSST:CQ<?8, ?@8CB, 8W?8:;CL8, 8:R<R8S8:?;, HC?@, QT??C:R, 89R8, B8;8<BQ@,
?@<?,<B8,MN,B8D8L<:Q8,NMB,;MQC<D,;QC8:?C;?;,<;,H8DD,<;,D8<98B;,MN,?@8,AMDCQ=,QMSST:C?=X,
7KH 6RFLRORJ\ 'D\ RI WKH \HDU LV WKH ¢UVW RI LWV NLQG RUJDC
MN,/MQCMDMR=X,)@C;,8L8:?,C;,RB<Q89,U=,&BMN8;;MB, 3<:<:<?@,-U8=8;8P8B8K,M:8,MN,?@8,
RB8<?8;?,8L8B,<:?@BMAMDMRC;?;,C:,?@8,@C;?MB=,MN,/BC,2<:P<:,/MQCMDMR=Y"?@BMAMDMR=,<;,
?@8,28=:M?8,/A8<P8BX,)@8,0@C8N,3T8;?,MN,@M:MTB, C;,*B,/<S<:,/8:<:<=<P8K,NMBS8B,
@8<9,MN,$8A<B?S8:?,MN,/MQCMDMR=X

)@8,/MQCMDMR=,$<=,@M;?;,;8L8B<D,P8=,8L8:?;K,C:QDT9C:R,?@8,28=:M?8,;A8Q@,U=,&BMNS;
;MB,-U8=8;8P8B8K,B8;8<BQ@,AB8;8:?<?CM:;,U=,S8SU8B;,MN,<Q<98SCQ,;?<NNK,AM;?'RB<9
T<?8;K,<:9,RB<9T<?8;,MN, ?@8, $8A<B?S8:?, MN,/MQCMDMR=X, 1:,<99C?CM:K, ?@8B8, <B8, AM;?8B,
AB8;8:?<?CM:;,;@MHQ<;C:R,B8;8<BQ@,QM:9TQ?89,U=,MTB,RB<9T<?8;,<:9,T:98BRB<9T<?8; X,
)@8,8L8:?,C;,<D;M,N8<?TB89, U=,?B<9C?CM:<D,<:9,SM98B:,QTD?TB<D, C?8S;,MN, ?@8, Z<:9=<;,
<:9,XSCD,?B<9C?CM:;K,<,UMMP;,8W@CUC?CM:K, 8;?<UDC;@S8:?,MN, <,Q8:?8B,NMB,<AADC89, ;MQC<I
B8;8<BQ@,<:9,C:?BM9TQ?CM:,?M,?@8,C:?8B:;@CA,ABMRB<SS8,NMB,T:98BRB<9T<?8;X

)BT8, ?M, ?@8CB, 9C;QCADC:<B=, @8BC?<R8K, ;MQCMDMRC;?;,<D;M, S<P8, ?@C;, <, 9<=, NMB, B8PC:9D(
A<;?,B8D<?CM:;,<:9,0B8<?C:R,:8H,QM::8Q?CLC?C8;,<QBM;;,<,@8?8BMR8:8MT;,QMSST:C?=,MN,
S8SU8B;, MN,<Q<98SCQ),;?<NNK, RB<9T<?8;K,<DTSC:<K, S8SU8B;,MN, ?@8, AMDCQ=,QMSST:C?=,
<:9,<Q<98SCQ,QMSST:C?C8;,NBMS,M?@8B, T:CL8B;C?C8;,<QBM;;,?7@8,QMT:?B=,C:,<,ST?T<DD=,
EHQH¢{¢FLDO HQGHDYRU /HDGHUV RI JRYHUQPHQW LQVWLWXWLRQV
DQG QRQ JRYHUQPHQW RUJDQL]DWLRQV ZLOO (QG WKLV GD\ D ¢QH
T:CVTS,;PCDD;,<:9,<UCDC?C8;,MN,MTB,RB<9T<?8;X

)@C;, ABMQ889C:R;, UMMPD8?, <D;M, ABMLC98;, C:NMBS<?CM:, M:,<Q<98SCQ, <:9, QTD?TB<D, ABM
RB<SS8;,@8D9,?M9<=K,:<S8; MN,P8=,;A8<P8B;,<:9,7@8CB,AB8;8:?<?CM:;,<:9,98?<CD;,<UMT?,
<DD,8L8:?;X
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&BMNX,?@TD<,/8:<B<?:8

1,<S,SM;?,ABCLCD8R89,?M,C;;T8,<,S8;;<R8,M:,?@8,MQQ<;CM:,MN,

WKH 6RFLRORJ\ 'D\ % RUJDQL]JHG E\ WKH '"HSDUW
/MQCMDMR=K,.<QTD?=,MN,'B?;,MN,?@8,5:CL8B;C?=,MN,&8B<98:C=<X,
)@8,$8A<B?S8:?,MN,/MQCMDMR=,@<;,<,DM:R,@C;?MB=,<;,C?,C;,?@8,

¢UVW 6RFLRORJ\ '"HSDUWPHQW LQ WKH FRXQWU\ W
:TSU8B, MN, C:?8B:<?CM:<DD=, <:9, DMQ<DD=, B8:MH:89, /MQCMDM
RC;?;K,"?@BMAMDMRC;?;,<:9,AMDCQ=,S<P8B;X,

1,U8DC8L8,?@<?,?@C;,8L8:?, ABMLC98;, MAAMB?T:Q?C8;,NMB, T:98B
RB<9T<?8;K, AM;?RB<9T<?8;K, ;Q@MD<B;, <:9, B8;8<BQ@8B;, ?M,
S88?,<DTS:C,MN,?@8,98A<B?S8:?,<:9,?M, ;@<B8, C:NMBS<?CM:K,
NQRZOHGJH DQG H[SHUWLVH RQ WKH ¢HOG RI VRF
<D;M, <,NMBTS, NMB, T:98BRB<9T<?8;K, AM;?RB<9T<P8;,<:9, B8

;8<BQ@8B;, ?M, AB8;8:?, ?@8CB, Q<A<UCDC?C8;, M:, B8;8<BQ@, <:9,
ATUDCQ<?CM:;X,,,

1,?<P8,?7@C;,MAAMB?T:C?=,?M,QM:RB<?TD<?8,?@8/\8<9,MN,?@8,$8
SDUWPHQW DQG WKH RUJDQL]JLQJ!'FRPPLWWHH IRU
GRXV HIIRUWV LQ RUJDQL]JLQJ WKLV HYHQW IRU WKt

1,HC;@,?@8,/MQCMDMR=,$<=,EF"G,<,RB8<?,;,TQQ8;;X

It
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&BMNX,/@<:?@<,ZX,\8::<=<P<

1,<S,98DCR@7?89,?M,;8:9,7@C;,,UBC8N,S8;;<R8,M:,?7@8,MQQ<;CM:,

RI WKH 6RFLRORJ\ 'D\ % RUJDQL]J]HG E\ WKH "HSD
MN,/MQCMDMR=K,.<QTD?=,MN,'B?;,MN,?@8,5:CL8B;C?=,MN,&8B<98:C
=<X,;,N<B,<;,1,P:MH,?@8,$8A<B?S8:?,MN,/MQCMDMR=,<?,&8B<

GHQL\D LV WKH ¢UVW '"HSDUWPHQW HVWDEOLVKHG
'S8BCQ<:,;Q@MD<B,"B=Q8,(=<:,C:,"_0O_X,/C:Q8,7@8:,ML8B,?@8,
;CW?=,;CW,=8<B;,MN,C?;,@C;?MB=K,?@8,98A<B?S8:?, @<;,ABM9TQ89,
ABMSC:8:?,;Q@MD<B;,H@M,@<L8,UBMTR@?,S<SSM?@,AB8;?CR8,
?M,MTB,T:CL8B;C?=X,1:,<99C?CM:K,C?,@<;,<D;M,?B<C:89,?7@MT;<:9;,

MN, ;MQCMDMR=, RB<9T<?8;, H@M, ;8BL8, <?, :<?CM:kD, <:9, C:?8B

:<?CM:<D, D8L8D;, MQQTA=C:R,AB8;?CRCMT;,AM;C?CM:;X, 1,U8DC8LS,
?7@<?,?7@C;,8L8:?,0B8<?8;, MAAMB?T:C?C8;,NMB, T:98BRB<9T<?8;K,
AM;?RB<9T<?8;K,;Q@MD<B;,<:9,B8;8<BQ@8B;,?M, S88?,<DTS:C,
MN,?@8,98A<B?S8:?,<:9,?M,;@<B8,?7@8CB,B8;8<BQ@,C:?8B8;?,<:9,
;?<B?,:8H,9C;QMTB;8;,”M,?<QPD8,AB8;;C:R,;MQC<D,,C;;T8;,C:,/BC,
2<:P<,/MQC8?=X,1,HC;@,?M,,QM:RB<?TD<?8,?@8,\849,MN,?@8,$8
SDUWPHQW DQG WKH RUJDQL]LQJ FRPPLWWHH IRU
YDOXDEOH WLPH LQ RUJDQL]JLQJ WKLV SURJUDPPH

1,HC;@,<DD,A<B?CQCA<:?;,<,NBTC?NTD,/MQCMDMR=,$<=X,
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&BMNX,'X*X,+<H<B<?:8,"<:9<B<

1,<S,L8B=,AD8<;89,?M,HBC?8,?@C;,S8;;<R8,M:,?7@8,MQQ8;;CM:,

RI WKH 6RFLRORJ\ 'D\ RUJDQL]JHG E\ WKH "HSDUW
6RFLRORJ\ 8QLYHUVLW\ RI 3BHUDGHQL\D ,Q WKH 6L]
MN, C?;,8WC;?8:Q8,<;,?@8,AB8SC8B,/MQCMDMR=, $8A<B?S8:?,C:,
?@8,QMT:?B=K,C?,@<;,ABM9TQ89,: TSU8B,MN,C:?8B:<?CM:<DD=,<:9,
DMQ<DD=, <QQD<CS89, MQCMDMRC;?:K,":?@BMAMDMRC;?;, <9, P8=,
AMDCQ=, 98QC;CM:, S<P8B;, UM?@, C:, RML8B:S8:?, <:9, ABCL<?8,
VHFWRUV 7KLV LV WKH jUVW WLPH WKH "HSDUWPH
RUJDQL]HV VXFK DQ LPSRUWDQW HYHQW ZKLFK ZL
?M,?@8,98L8DMASS8:?, MN, :8H,9C;QMTB;8;, M:, ?@8, B8D8L<:Q8,
MN,/MQCMDMR=,NMB,/MQC<D,$8L8DMAS8:?,<:9,(8QM:;?BTQ?CM:X,
)@C;,8L8:?, ABMLC98;,<,RB8<?, MAAMB?T:C?=,?M, C},ACB8, ;Q@MD

<B;K, B8;8<BQ@8B;K, <DTS:C, <:9, QTBB8:?, AM;?RB<9T<?8, <:9,
T:98BRB<9T<?8, ;?T98:?;, MN, ?@8, 98A<B?S8:?, ?M, OMS8, ?M
R8?@8B,<?,M:8,AD<Q8K, ;@<B8,?@8CB,8WA8BC8:Q8,<:9,?M, @CR@
OLIJKW WKH VLIQL¢(¢FDQFH RI 6RFLRORJ\ IRU EXLOGI
2<:P<,C:,?@8,NT?TB8X,)@8,/MQCMDMR=, $<=, ABMQ889C'R;, C:
QDT98,QTD?TB<D,8L8:?;K,B8;8<BQ@,<:9,AM;?8B,AB8;8:?<?CM:K,
UMMP;,8W@CUC?CM:;,<:9,T:LBCDC:R,MN, :TSU8B, MN,AMB?B<C?;, MN,
ACM:88B,/MQCMDMRC;?;,C:,?@8,A<;?,<:9,AB8;8:?X,1:,<99C?CM:K, 1,
U8DC8L8,?@<?,?@8,$8A<B?S8:?";,98QC;CM:,?M,8;?<UDC;@,<,:8H,
B8;8<BQ@,Q8:?8B,NMB,QM:9TQ?C:R,;MQC<D,B8;8<BQ@,C;,?@8,SM;?,
CSAMB?<:?, @CR@DCR@?,MN,?@8,8L8:?;,AD<::89,NMB,?@8,/MQCMDMR=,
$<=X,1,<S,L8B=,RB<?8NTD, ?M, &BMN8;;MB,\X*X$X(X,\8B<?@,NMB,
SURYLGLQJ QHFHVVDU\ OHDGHUVKLS WR RUJDQL]H
$<=,9TBC:R, @C;,?8:TB8,<;,?@8,\8<9, MN, ?@8, $8A<B?S8:?, MN,
/IMQCMDMR=X,1,<D;M,?<P8,?@C;,MAAMB?T:C?=,?M,<QP:MHD89RS8, S=,
988A8;?,<AABB8QC<?CM:,NMB,?@8,<Q<98SCQ,<:9,:M:1<Q<98SCQ,

;?<NN, <:9,;?T98:?;,MN, ?@8,98A<B?S8:?, NMB, ?@8CB, C:L<DT<UDS,
VXSSRUW DQG DVVLVWDQFH LQ RUJDQL]LQJ WKH 6R
HC,@,?@8,/MQCMDMR=,$<=,HCDD,UBC:R,B8H<B9C:R,8WA8BC8:Q8,NMB,
<DD,C?;,A<B?CQCA<:?;X
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1?,C;,HC?@,AD8<;TB8,<:9,ABCLCD8RS,<;,?@8,QTBB8:?,@8<9,MN,?@8,
$8A<B?S8:?,MN,/MQCMDMR=,?M,;8:9,?@C;,S8;;<R8,M:,?@8,MQ

FDVLRQ RI WKH 6RFLRORJ\ 'D\ RUJDQL]JHG E\ RXU
PHQW IRU WKH ¢UVW WLPH LQ LWV ¢([LW\ ¢YH \HDU)
DYDLODEOH LQIRUPDWLRQ UHYHOY WKDW IRU WKH
MR=, <?,&8B<98:C=<, H<;, C:?BM9TQ89, <;, <:, T:98BRB<9T<?8,
;TUa8Q?,C:,"_O_,<:9,7@8:,?7@8,T:CL8B;C?=,H<;,P:MH:I<;,5:C

YHUVLW\ RI &H\ORQ 7KLV LQLWLDWLRQ ZDV PDLQO
WKH ¢UVW 3URIHVVRU RI 6RFLRORJ\ %U\FH 5\DQ Z
$PHULFDQ VFKRODU 6LQFH KLV LQAXHQFH WKH HD
DQ 6RFLRORJLFDO WUDGLWLRQ ZDV LQAXHQFHG E\
/MQCMDMRCQ<D,?B<9C?CM:X,,)@8,'S8BCQ<:,/Q@MMD,MN,/MQCMDMR=,
D<C9,<,;MDC9,NMT:9<?CM:,NMB,?B<C:C:R,:TSU8B,/BC,2<:P<:,;?T
98:?;,C:,?@8,:8H,;,TUa8Q?,<:9,7@8=,C:QDT989,/X,bX,)@<SUC<@K,

$X,0X, (X, 7CQPB<S<;C:R@8K, 0@<:9B<,'BTAB<R<;<SK, ZT9<,

ACUCDS8K, /CDLCx, .8B:<:9M, <:9, 2X, $X, b<=<;8:<X, 1:,<99C?CM:K,
9TBC:R,"B=Q8, (=<:7;,;?<=,C:;,?@8,QMT:?B=K, @8,C:?BM9TQ89, <,

QHZ UHVHDUFK FXOWXUH WR WKH {y HOG RI 6RFLROR
D=,/MQCMDMRC;?;,QM:9TQ?89, B8;8<BQ@, M:,/BC, 2<:P<, @C;?MB=K,
Q<;?8K,BBDCRCM:K,PC:;@CA,<:9,S<BBC<R8X,

'N?8B,?<PC:R,ML8B,?@8,D8R<Q=,NBMS,"B=Q8,(=<:K,&BMNX,(<DA@,
B3HULHV WKH (UVW 6UL /DQND SURIHVVRU RI 6RFLF
?2@8, @8<9,MN,?@8,98A<B?S8:?,C:,"_["X,5:98B, @C;<Q<98S
CQ,D8<98B;@CAK,?@8,/BC,2<:P<:,/MQCMDMRCQ<D,?B<9C?CM:,U8R<;,

WR LQAXHQFH E\ WKH (XURSHDQ 6RFLRORJLFDO WU
?2@8:,?@8,$8A<B?S8:?,MN,/MQCMDMR=,<?,&8B<98:C=<,H<;,<UDS,

?M, ABM9TQ8, :TSU8B, MN, MT?;?<:9C:R, ;Q@MD<B;, C:,/MQCMDMR=,
<:9,/MQC<D,.?@BMAMDMR=X,-N,;TQ@,8SC:8:?,;Q@MD<B;K,&BMNX,
IX,bX,<xSUC<@K,&BMNX,3<:<:<?@,-U8=8;8P<B<K,&BMNX,2<P;CBC,
b<=<;MMBC=<K,&BMNX,\X,2X,/8:8LCB<?@:8K,&BMNX,ZC?@;CBC,*<D<D
RM9<K,&BMNX,)C;;<,.8B:<:9MK,&BMNX,&X,X,/X,/8B<SK,<:9,&BMNX,
Z<DC:R<,)T9MB,/CDL<,@<L8,QM:?BCUT?89,CSS8:;8D=,?M,?8<Q@
C:RK,QM:9TQ?C:R,B8;8<BQ@,<:9,ATUDC;@C:R,;Q@MD<BD=,S<?8BC<D,
M:,/BC,2<:P<,/MQCMDMR=X,,

'?2,?7@8, USBRC::C:RK,/MQCMDMR=, H<;, MNN8B89, ?M/ T:98BRB<9T
<?8;,M:D=,C:,?@8,%:RDC;@, S89CTS, UT?,C:,?@8,D<;?,"_]F;,C?,
H<;,MNN8B89,C:,?@8,/C:@<D<,S89CTS,<;,H8DDX,)@C;,8L8:?T<D
D=,D89,C?,U8QMS8,M:8,MN,?@8,SM;?,AMATD<B,;TUa8Q?;,<SM:R,
T:98BRB<9T<?8C:, ?2@8, .<QTD?=, MN, 'B?;, MN, ?@8, 5:CL8B;C?=,

MN, &8B<98:C=<X,$TBC:R,?@C;,ABBCM9K, ;Q@MD<B;K,;TQ@, <;K, $BX,
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DQG 3URI . 7 6LOYD SODLGEGSECY IABG8:2<POND;WU=, <Q<98SCQ,

BMDS, C:, S<PC:R,/MQCMDMR=, <;, M:8, MRk REIB,RB<9T<?8, <:9, T:98BRB<9T<?8;, <:9,

SM;?, CSAMB?<:?,;TUa8Q?;,<SM:R, ?@8,8W@CUC?,AM;?8B,AB8;8:?<?CM:;,U=,<Q<98SCQ,

QC<D, ;QC8:Q8;, <:9, 98L8DMASS8:?!'B8D<?88IN, <:9, ;?T98:?;, MN, ?7@8, 98A<B?S8:?, MN,

¢HOGY 7KH HQRUPRXV FR/QQOVDERIW,)@SFSRIMBEIE:?,MN,/MQCMDMR=K,

U=,7@B88,R8:8B<?CM:;,MN,;Q@MD<B;,8D8L3BZ®8,D<;?,[[,=8<B;,@<;,ABMI9TQ89,QMS

?@8, $8A<B?S8:?,?M, U8, ?@8, M:8, <:9, MADR8?89,,MQCMDMRC;?; NMB,?@8,:<?CM: <:9,7@8=,

<Q<98SCQ,98A<B?S8:?,C:,?@8,QMT:?B=xB@&S2PC.R,S<aMB,QM:?BCUT?CM:,?M,+<?CM:<D,

MNNS8B;,;A8QC<DK,R8:8B<DK,8W?8B:<DRAGRNMSS;?X

<:9, AM;?RB<9T<?8, 98RB88;, C:, ?@B88, :<

?CM:<D,D<:RT<RS8;X,,, WM9<=K, ?@8, $8A<B?S8:?, MN, /MQCMDMR=, C;,
uDS8;;89, HC?@, BCQ@, B8;MTBQ8;, <:9, 8WQ8D;,

1:, <99C?CM:, ?M, ABMITQC:R, ;Q@MD<B;M&MN, ?@8, S<aMB, $8A<B?S8:?;, MN, ?@8,

;MT:9, B8;8<BQ@8B;K, ML8B, ?@8, [[, =8<BQTD?=,MN,'B?;X,)@8,98A<B?S8:?,Ct},98?8B

MN, C?;, @C;?MB=, ?@38, 98A<B?S8:?, ABMOBQ8A, ATB;T8, HC?@, C?;, SC;;CMt, MN, <Q

H8DD, P:MH:, ATUDCQ, <9SC:C;?B<?MBY,T€BC:RK, ABMSM?C:RK, 98L8DMACI!R, <:9, 9C;

AMDCQ=, 98;CR:8B;, H@M, ;8BL8, B8;AM:;880D8;?C:R, P:MHD89R8, MN,/ MQCMDMR=, <:9,

AM;C?CM:;,@8B8,<:9,<UM<B9,<?,L<BCMT?Q<AADCQ<?CM:, NMB, <99B8;;C:R, ABS8;;C:R,

A<QC?C8;X,-N,;TQ@,CDDT;?BCMT;, <:9, B8ATREYC;;T8;,N<Q89,U=,/BC,2<:P<,;MQC8?7=X

RB<9T<?8;K,?@8,QTBB8:?,*C:C;?8B,MN,\CR@8B,

%9TQ<?CM:,C:,/BC, 2<:P<K,\M:X, $BX, /<B<?%@) C;, S8SMB<UDS, 9<=K, 1, HMTD9, DCP8, ?M,

'ST:TR<S<K,?@8,QTBB8:?,/8QB8?<B=?MA@3MTB, @TSUD8, RB<?C?T98, ?M, 6CQ8!10@<:
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C:,?8BS;,MN,AMDC?8,<Q<98SCQ, ?<DPX,,+8L8B?@8D8;;K,U8@C:9,?7@8,;Q8:8;,?7@8B8,SCR@?,H8DD,
8WC;?,<,DM?,MN,<:R8B,8WABS;;89,C:,L<BCMT;,ABCL<?8,<B8:<;K,QMNN88,;@MA, QM:L8B;<?CM:;,
H@8B8, @TSMBK, NT:K, C:L8Q?CL8,<:9,8L8:,C:;TD?, @<L8,<,AD<Q8X,1?,C;,1BHC:,BAMNNS<:;,H@M,
@<9,5<98,T;,;8:;C?CL8,?M,?@8;8,NMBS;,MN,9MTUD8!?<DPX, "T?, H@<?,@<AA8:;,H@8:, ABCL<?8,
<:R8B,U8QMSS8;,ATUDCQ,;Q@MD<BD=,?<DPi,,1,HCDD,:MH,8WADMBS8,?@8,9C;QM:Q8B?C:R,A@8:MS8
:M:;,H@8B8C:,?@8,B8DCRCMT;,8?@:MRB<A@=,Q<:,?TB:,;MTB,<:9,MA8:;,TA,<,98U<?8,C: ATUDCQ,
?<DPX,,28?,S8,;?<B? ,HC?@,?@8,B8<Q?CM:,U=,<,9C;?C:RTC;@89,"T99@C;?,;Q@MD<BK,D<?8B,<,SM:PK,
?M,S=,HMBP,M:,?@8,QM:;QC8:Q8,MN,?@8,A<BBCQC98,C:"T99@C;?,@C;?MB=,H@8B8,1,AB8;8:?,?M,<,
AMATD<B,/BC,2<:P<:,<T9C8:Q8,H@<?,1,@<9,AT?,9MH:,8<BDC8B,C:,SMB8,?@38MB8?CQ<D,?8BS;,M:,
?@8,A<BBCQC9<D,QM:;QC8:Q8,C:,)@8,7/MBP,MN,0TD?TB8X,,

287?,S8,U8RC:,HC?@,<,AC8Q8,MN,UCMRB<A@=X,,1,H<;,UMB:,C:,<,LCDD<R8,C:,?@8,78;?8B:,&BML
LQFH RI 6UL /DQND DQG DW DJH ¢YH PRYHG WR &RORPER ZKHUH ZH
DQ HUVDW] PRGHUQ WRLOHW EXW QR HOHFWULFLW\ 1HYHUWKHOHV
GXULQJ KROLGD\V 7KHUH ZLWK P\ YLOODJH IULHQGYV , ZDV DWWXQF
H8,;@<B89,HC?@, S=,N8S<D8,QMT;C:;,<:9,R<S8;,H@8B8,AT::C:RK, ;<?CB8K, ;AMM:8BC;S;,
<:9,M?@8B,NMBS,MN,9MTUD8,S8<:C:R;,C:QDT9C:R,LTDR<B,:8MDMRC;S;,H8B8,<,NT:,A<B?,MN,MTB,
8WC;?8:Q8X,5:?CD,L8B=,B8Q8:?,?CS8;,/BC,2<:P<:;,MN,S=,R8:8B<?CM:,H8B8,<98A?,<?,?@8;8,
NMBS;,MN,DCN8,<:9,:M,HM:98B,?@8=,B8<AA8<B,C:,?@8,QMDD8Q?CL8,BC?T<D;,MN,?@8,&<??C.C,QTD?,:
C:,?7@8,HM:98BNTD,BC?T<D,9B<S<;,MN,98SM:;,?@<?,1K,<:9,8;A8QC<DD=,"BTQ8,Z<AN8B8BK, @<L38,
;?T9C89,C:,?@8,78;?8B:,<:9,/MT?@8B:,ABMLC:Q8;,MN,MTB, 1;D<:9X,,,/C:@<D<,HBC?8B;,UBC:R,
?@8;8,D<:RT<R8,?7@8<?BCQ;,C:?M,?@8CB,:ML8D;,<:9,8;A8QC<DD=,?@8CB,SM98B:,9B<S<;X,,%L38:,

DV DQ XQGHUJUDGXDWH LQ WKH 8QLYHUVLW\ RI &H\ORQ LQ WKH HI
%:RDC;@,DC?8B<?TB8,C:,?@8,@8=9<=,MN,?@8,:8H,QBC?CQ;K,1,H<;,C:N8Q?89,HC?@,?@M;8,NMBS;,!
@TSMBX,1:,QD<;;,1,H<;,8;A8QC<DD=,<??T:89,”M,?@8,LTDR<B,@TSMB,<:9,7@8 MT?B<R8MT;,QMS
PHQWYV RI WKH DFWRUV LQ (OL]DEHWKDQ FRPHG\ DV IRU H[DPSOH
+CR@?,H@8:,@8,;,<=;,d1,9C9,CSA8?CQM;,?@=,RB<?CDDC?=¢,C:;?8<9,MN,d?@<:P;,<,DM?je,’;,<,;?T98:?,
1,H<;,N<;QC:<?89,HC?@,7CDDC<S,%SA;M:;,/8L8:,)=A8;,MN,'SUCRTC?=,<:9,:M,HM:98B, 1,
DML89,&MAS8’;,;<?CB8;K,<:9,MQQ<;CM:<DD=,$B=98:K,8L8:,?@8,QBT8D, @ TSMB, MN,/HCN?X, ,+M?,
M:D=,9M,1,T;8,?@8;8,;<?CBCQ,SM98;,C:,8L.8B=9<=,QM:L8B;<?CM:,UT?,1,<D;M,8SADM=,?@8SK,
‘MSBH@<?,SC;Q@C8LMT;D=,C:,S=,ABMN8;;CM:<D,HBC?C:RX,.MB,8W<SAD8K,H@8:,C:,*89T;<";,
\<CB,S=,C:NMBS<:?,U9C:K,T;89,?M,;S<;@,@<B9,QMQM:T?; M:,@C;,;PTDD,C:,<,BC?T<D,;Q8:<BCM,
8WABS;;CL8,MN,@C;,Q<;?B<?CM:,<:WC8?=,1,@<L8,N<Q8?CMT;D=K,<:9,;MS8H@<?,QBT8DD=K,D<U8D89
?2@<?,8L8:?,<;,@C;,d:T?,QB<QP8B,A8BNMBS<:Q8Xe,,)@<?,NT:!?<DP,@<;,;DCAAB9,C:?M,S=,SM;?,B8
Q8:?,HMBP,)@8,H<P8:89,-:8;,<:9,C?,C;,?@8B8,NTDD!;Q<D8,C:,S=,HMBP,C:, ABMRBS;;,H@8B8,
1,98<D,HC?@,?@8,ABMUD8S<?CQ;,MN,/BC,2<:P<:,@C;?MBCS8;,<:9,;?MBC8;,<:9,A<BM9=,<:9,S<P8,
NT:,MN,?@8,HMBP,MN,A<?BCM?CQ,;Q@MD<B;@CAX

+MH, D87, S8,98<D, HC?@, ?@8, ;Q@MD<B, SM:P";, B8<Q?CM:, ?M, S=, A<A8B, M:, ?@8, QM:;QC8:Q8,
VWULFNHQ NLQJ '"XiXJIPXQX %&( ZKR LQ VRIPH KLVWRULHV R
A8<B;, ?M, U8, ?BMTUDS89, U=, @C;, QM:;QC8:Q8K, UT?,<AA8<B;, T:?BMTUD89, C:, M?@8B, @C;?MBC8;X,
.LQJ 'XiXJIPXQX EHFDPH WKH UXOHU ZKR EURXJKW WKH ZKROH RI ¢
VRYHUHLJQ UXOH DIWHU D ¢(IWHHQ \HDU ZDU DJDLQVW (f—UD D 7DP
,QGLD 7KH ODK—YDAVD WKH JUHDW VL[WK FHQWXU\ FKURQLFOH F
WKH NLQJ KDYLQJ YDQTXLVKHG WKH 7DPLO (1—UD DQG NLOOHG PD((
BM=<D,A<D<Q8K,UT?,?@8,LCQ?MB=,9C9,:M?,UBC:R,@CS,aM=K,NMBK,<;,?@8,?8W?,;<=;K,d?@8B8U=,}
HBMTR@7?,?@8,98;?BTQ?CM:, MN, SCDDCM:;, IMN, U8C:R;JXe,',RBMTA, MN,HMBD9!B8:MT:Q8B, SM:P;,
?@8:,?8DD, ?@8, QM:;QC8:Q8, ;?BCQP8:, PC:R, ?@<?, @8, ;@MTD9, :M?, HMBB=, U8Q<T;8, ?@8, <SCD,
8:8SC8;,H8B8,:M?,?M,U8,8;?885S89,SMB8,?@<:,U8<;?;,<:9,7@8B8NMB8,?@8,PC:R;,;C:,H<;,
‘M,SMB8,?@<:,?7@8,PCDDC:R,MN,M:8,<:9,@<DN,@TS<:,U8C:R;,I<D?@MTR@,C?,C;,:M?,QD8<B,@MH,?@8
SM:P;,Q<DQTD<?89,?@<?,<BC?@S8?CQJX,,)@8,PC:R, @CS;8DN, U=,QM:?B<;?, @<9,<DB8<9=,UTCD?,<
Q8?C=<,MB,"T99@C;?,;@BC:8,C:;,@M:MB,MN,?@8,98<9,PC:R,H@M,?@MTR@,<,\C:9T,H<;,?@8,L8B=,
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8SUM9ICSS8:?,MN,RMM9:8;:X,,\8, MB98B89,?@<?,?@M;8,A<;;:C:R,U=,;@MTD9,9C;SMT:?,H@8:,

WKH\ UHDFK (O—UDYV PRQXPHQW DQG ZH KDYH HYLGHQFH WKDW D\
DULVWRFUDW AHHLQJ IURP %ULWLVK WHUURU JRW RIl KLV SDODQT
@<L38,<,987<CD89,<:<D=;C;,MN,?@8,QM:;QC8:Q8,MN,?@8,A<BBCQC98,@8B8,<:9,<?,RB8<?8B,D8:R?@,
C:,)@8,7MBP,MN,0TD?TB8X,,,1:,?@8,SMB8,AMATD<B,A<A8B,1,<BRT8,?@<?,BCR@7?,?@MBMTR@,@C;?N
DC?8B<B=,Q@BM:CQDS;,B8N8B,?M,?@8,PC:R,C:,@8BMCQ,?8BS;,UT?,<,9CNN8B8:?,9C<D8Q?CQ,AB8L+
UHVSHFW RI WKH 7DPLO NLQJ ZKHQ 'XiXJIPXQX LV FRQVFLHQFH VWU
D QREOH ¢(JXUH ZKHQ 'XiXJIPXQXTV FRQVFLHQFH LV LIJQRUHG LQ VR
98ACQ789,<;,<,LCDD<C:MT;,<:9,QBT8D,PC:RK,<,98;AMCD8B,MN,AT99@C;?,SM:TS8:?;X,*=,NBC8:9K,
<:,8SC:8:?,;Q@MD<B,H@M, @<;,HBC?7?8:,<?,D8:R?@, M:,"T99@C;S, B8;AM:9; 1?M, ?@8, RT; @
C:R,<:9,;8:?7CS8:7<D,QMSS8:?;,MN,;MQCMDMRC;?;,U=,C:NMBSC:R,T;,MN,<,:C:?@,Q8:?TB=,&<DC,
HMBP,H@CQ@,;<=;,?7@<?,?@8,<SCD;,dH8B8,HB8QPC:R,A"T99@C,;?,C:;?C?T?CM:;,<:9,9<S<RC'R,
%XGGKLVW PRQXPHQWY ZKLFK ZHUH YHU\ GHDU WRI'WKH SHRSOH ~ 71|
ST.T,H<;,;M,ML8BaM=89,C:,@C;,LCQ?MB=,?7@<?,@8,QMTD9,:M?,;D88A,NMB,<,SM:?@,H@8B8TAM:,
<,RBMTA,MN,SM:P;,B8QC?89,U8:89CQ?MB=,L8B;8;,”M,AT?,@CS,?M,;D88AX,1,QMTD9,:M?,B8;C;?,;<B
Q<;S,H@8:,1,<9989h,d+<?TB<DD=,?@8,RMM9,PC:R,8:?8B89,C:?M,<,ABMNMT:9,;D88AK,?@C;,?CS8,
@C;,aM=K,:M?,@C;,QM:;QC8:Q8K,@<LC:R,U88:,;7CDD89Xe,,,1,AMC:?89,MT?,?M,S=,NBC8:9,?7@<?,?@8;8,
L<BCMT;,L8B;CM:;,@<L8,DC??D8,?M,9M,HC?@,8SACBCQ<D,@C;?MB=,UT?,HC?@,98U<?8K,?@M;8,QM:*
?CMT;,9C<DMRTS;,?@<7?,8BTA?,C:,@C;?MB=X,1,HCDD,<9SC?,1,8SADM=,CBM:=,<:9,;<BQ<;S, <;,A<B?,
MN, S=,<BRTS8:?,H@8:,1,QM:NBM:?,?@8,A;8TIMIA<?BCM?C;S,MN,;Q@MD<B;,H@M,HBM?8,<UMT?,
?@8;8,98U<?8;,UT?,1,<9989,?@<?,S=,NBC8:9,@M:8;?D=,U8DC8L89,?@<?,?@8,;8QM:9,L8B;CM:,C;,

WKH WUXH RQH DQG QRW WKH HDUOLHU YHUVLRQ LQ WKH ODK—YDA
MNN,<DD,B8D<?CM:;,HC?@, S8,<:9,?@8B8<N?8B,D<SU<;?89,S8,C:,AMATD<B, :8H;A<A8B,<B?CQD8;c,
<:9,@8,QM:?C:T89,?M,9M,;M,8L8:,<N?8B,@8,;@89,@C;,;8QTD<B,<??CB8,<:9,U8Q<S8,<,SM:PX,
T@<?,?@8:,C;,?@8,SMB<D,MN,S=,?<D8i,,?8W?,Q<:, ABMLMP8,<:WC8?=K,8L8:,<:R8BK,<:9,S=,MH:,
YHQWXUH LQWR LURQ\ DQG GRXEOH WDON KDG EDFN¢¢UHG ,Q WKH F
ZDV VR ¢([DWHG RQ KLV YLHZ RI WKH ULJKWHRXYV "XiXJIPXQX DQG WK
?2@<?,,<BQ<;S,MB,:M,@8,HMTD9,:M?,UBMMP,<:=,BBQMR:C?CM:,?@<?,@8,SCR@7?,U8,HBM:RX,7C?@,
;TQ@,C:?B<:;CR8:Q8,?@8B8,H<;,:M,AMC:?,C:,QM:?C:TC:R,<:,<BRTS8:?X,

17,;88S;,7”M,S8,?@<?,<:=,B8<98B,HMTD9,CSS89C<?8D=,;88,?7@8,QM::8Q?CM:,HC?@,)@8,'AM
WKHRVLV RI &DSWDLQ &RRN (XURSHDQ P\WK PDNLQJ LQ WKH 3DFL¢F
UC?C:R,B8;AM:;8,C:,\MHd+<?CL8;e,)@C:PK,MN, 0<A?<C:,0MMPK, .MB,%W<SAD8X,7@<?,;?BTQP,
S8,C;,?@<?,SM;?,<:?@BMAMDMRC;?;,H@M,?MMP,TA,?@8,QT9R8D;,M:,0MMP?;,U8@<DN,HBM?8,<B?C
QD8;,B8SC:C;Q8:?,MN,S=,SM:PC;@,;Q@MD<B,<:9,M:8,<Q?T<DD=,D<S8:?89,@MH,?@8,+8H,4AMBP,
)CS8;,QMTD9,@<L8,98S8<:89,C?;8DN,U=,B8LC8HC:R,;TQ@,<,U<9,UMMPX,:M?@8B,@<9,<,;:C98,
B8N8B8:Q8,?M,S=,D<QP,MN,89TQ<?CM:,C:,%:RDC;@,DC?8B<?TB8X,28?,5S8,U8,UDT:?h,1,;?CDD,?@C:P,/<(C
OLQV LV D ¢QH VFKRODU DQG D FUHDWLYH WKLQNHU EXW , LPDJLQH
9C9,?7@<?,@8,Q<:,9M,:M,HBM:RK,<;,1,<D;M,NMMDC; @D=,9M,M:, MQQ<;CM:X,,7@<?,C;,;?BCPC:R,<UMT?,
?7@<?,H@MD8,98U<?8,MN,?@8,:C:8?C8;,C;,?@<?,N8H,<Q?T<DD=,B8;AM:989,AM;C?CL8D=,?M,S=,HMBPc,
S<:=,H@M, H8B8, ;=SA<?@8?CQ,C:,ABCL<?8,<DSM;?,:8L8B,B8;AM:989,C:,ATUDCQ, C:,S=,98

IHQVH , DP VWLOO DPD]J]HG WKDW RQH FDQ ZULWH FULWLFDOO\ DERX
M?@8B,8WADMBS8B;,UT?,?M,?@C;,9<=,1,Q<::M?,T:98B;?<:9, @MH, OMMP, QM:?C:T89, ?M, U8, ?@8,
<L<?<B,MN,%:DCR@7?8:S8:?, @TS<:C;S,C:;,STQ@,MN,?@8,8?@:MRB<A@CQ,CS<RC:<?CM:X,*TQ@K,
STQ@K,D<?8B,H@8:,NMDDMHC:R,<:,C:RB<C:89,@<UC?,1,DMMP89,<? <:?@BMAMDMRC;?; HBC?C:R,<UN
do8u<?8;,C:,@C;?MB=e,<?,S=,N<LMBC?8,H<?8BC:R,AD<Q8K, 7<?8B;?M:8;,C:,2M:9M:K,.MH@8BS,
9C9,1,;88,<,B8N8B8:Q8,?M,?@8,98U<?8,M:,0MMPX,\MH8L8BK,M:8, HBC?8B,QMSS8:?C:R,M:,?@<?,
GHEDWH VDLG WKDW P\ SUREOHP ZLWK WKH $SRWKHRVLY ZDV WKH O
H@CQ@,MN,QMTB;8,HMTD9,9<S:,<DSM;?,<DD,MN,)@8,'H<P8:89,-:8;K,<DD,MN, 0<::CU<D, <DP,

DQG DOO RI ,PDJLQLQJ .DUPD +RZ LV LW WKDW HWKQRJUDSKHUYV KL
HMBPI,1?,;88S;,?M,S8,?@<?,)@8,AM?@8M;C;,MN,0<A?<C:,0MMP,Q<BBC89,HC?@,C?,?@8,?<C:?,MN,
T:?MTQ@<UCDC?=X,.MB,;MS8,MN,S=,0BC?CQ;,1,ST;?,;88S,<,NMMDC; @,A8B;M:,<:9,<D;M,<:,CR:M
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B<:?,M:8X,)@<?,C:9889,C;,?BT8h,C:,?@8,QMTB;8,MN,S=,DM:R,C:?8DD8Q?T<D,DCN8,1,ST;?,@<L8,U88:,
:MS8?CS8;,<,NMMD,<:9,5<:=,<,?CS8,<:,CR:MB<:?,M:8,U8Q<T;8,MS:C;QC8:Q8,C;,:M?,M:8 MN,
S=,;?B8:R?@;X,1,?7@8B8NMB8,98QD<B8,<DM:R;C98,5=,N<LMBC?8,<A@MBC;?CQ,?@C:P8Bh,d-:8,ST;?,
U8,L8B=,@TS<:8,?M,;<=K,k1,9M:"?,P:MH,?@<?",?M,<NNMB9,CR:MB<:Q8Xe,,

, PXVW QRZ DI¢UP ZLWK PDQ\ D KHUPHQHXWLFDO WKLQNHU WKDW Z
?MBCQ<DK,AMDC?CQ<D, <:9,QTD?TB<D, AD<Q8S8:?,UT?, 78U8B, H<;, M:D=, A<B?C<DD=,BCR@?, H@8:,
?@MTR@7?,?7@<?,MTB,9C;QCADC:8;,SCR@?,@8DA,?M,SC?CR<?8,MTB,AB8aT9RS8:?;X,"T?,78U8B";,MH:,
?@C:PC:R,;TRR8;?;,?7@<?,?@8B8,C;,:M,H<=,?@<?,?@M;8,MN,T;,C:,?@8, @TS<:,;QC8:Q8;,QMTD9,
8L8B,ABM9TQ8,<,L.<DT8,NB88,9C;QCADC:8,MB,;MS8,PC:9,MN,dMUa8Q?CLC?=Xe,,.MB,S=;8DN,1,Q<::M?,
8;Q<A8,S=,MH:,A<;?,H@8:,S=,:<?CM:,N8DD,T:98B,"BC?C;@,BTD8,C:,">"G,<:9,H@8:,?@8,B8
;C;?<:Q8,MN,">"> H<;,UBT?<DD=,QBT;@89,HC?@,STD?CAD8,8W8QT?CM:; HC?@MT?,<:;,CM?<,MN,9T8,
ABMQ@8;;X,":9,S<:=,M?@8B;,H8B8,;@CAA89,?M,?@8,N<LMBC?8,A8:<D,QMDM:=,MN,?@8,?CS8K,*<T
BC?CT;X,,)@8,&<W,"BC?<::CQ<,H<;,UTCD?,M:,@MBB8:9MT;,LCMD8:Q8,H@8:,<DD,B8;C;?<:Q8,H<;,
8DCSC:<?89,C:,<:9,<BMT:9,">0OFX, ,"T?,?@8B8<N?8BK,H@<?8L8B,N<TD?;,"BC?C;@,BTD8, UBMTR@?,
<UMT?,C:,?@8,LCMD8:Q8,MN,QM:VT8;?K,?@8=,<D;M,UBMTR@?,C:,C?;,<N?8BS<?@,S<:=,MN,?@8,AM;
C?CL8,C:;?C?T?CM:;h,?7@8,BTD8,MN,D<HK,?@8,BCR@?,?M,9C;;8:?K,ATUDCQ, T:CL8B;C?C8;,<;,Q8:78B;
D8<B:C:R,<:9,;M,M:X,,"T?,?@8,;889;,MN,?@8,A<;?,QM:?C:T8,?M,R8BSC:<?8,C:,MTB,AB8;8:?X,
"9,?7@<?,C;,H@=,0<A?<C:,0MMP,C;,<,LC;CUDS8,B8AB8;8:?7<?CL8,MN,?@<?,UBT?<D,A<;?,<:9,?7@<?,C;,
H@=,1,HBM?8,<UMT?,@CSX,,"9,?7@<?,C;H@=,;MS8,MN,S=,SM;?,LMQCN8BMT!,QBC?CQ;,H8B8, T;
?B<DC<:;,NMB,H@MS,0MMP, H<;,<,PC:9,MN,NMT:9C:R,<:Q8;?MBc,<D?@MTR@,?@8B8,H8B8,?@M;8,
'T;?B<DC<:;,QMDD8<RT8;,H@M,HBM?8,HC?@,A<;;CM:,B8NT;C:R,?M,<QQ8A?,?7@8,S=?@,MN,?@8,:MUDS,
FLYLOL]JHU $QG WKDW LV ZK\ P\ ,QGLDQ IULHQGY KDYH UHDFWHG ZH:
?<C:,0MMP,U8Q<T;8,C:,?7@8CB,@C;?MBCQ<D,8WA8BC8:Q8,?@8,0<A?<C:,0MMP;,MN,?@8,HMBD9,H8B8,
8L8B=H@8B8,C:,QMDM:C<D,/MT?@,;C<X,,"9,M:,?@8,M?@8B,@<:9,?7@<?,C; H@=,<;,<,;?T98:?,MN,
DC?8B<?TB8,1,U8R<:,S=,DML8,MN,AM8?B=K,C:,%:RDC;@,<:9,C:,/C.@<D<c,<:9,?@<?,C; H@=,1,98QC989,
?M,U8BQMS8,<:,<:?@BMAMDMRC;?K,;?T9=C:R,S=,MH:,:<?CL8,HMBD9;c,<:9,?7@<?,C; H@=,1,Q<::M?,
FHDVH IURP PHQWDO ¢(JKW EXW ZLWK D SHQ LQVWHDG RI D VZRUG D

*M;?,MN,S=,HBC?C:R,M:,/BC,2<:P<,NMQT;89,M:,?@8,<B8<,1,H<;,UMB:K,?@8,78;?8B:,&BML
C:Q8,<:9,D<?8B,?@8,/MT?@8B:,<:9,/<U<B<R<STL<,ABMLC:Q8;,?@<?,0Q<S8,T:98B,QMDM:C<D,
GRPLQDWLRQ XQGHU WKH 3RUWXJXHVH WKH 'XWFK DQG WKH %ULW
Q8:?TB=,M:H<B9;X,,1,H<;,;89TQ89, U=,?@8,S<BL8DMT;,BC?T<D,9B<S<;,MN,?@8, &<??C.C,QTD?,
<:9,;MM: HC?@,?@8,98SM:CQ, 9<:Q8;,<:9,8WMBQC;S;,C:,?@8,BC?T<D, 9B<S<;, 1, @<L8,<D;M,
;?T9C89,UT?,:M?,C:,;TQ@,RB8<?,98?<CD,<;,"BTQ8,Z<AN8B8B,<:9,M?@8B;, @<L8K,<;,?@8=,@<L38,
RM??8:, @MMP89,M:,?@8SX,%L8:,H@8:,1,@<L8,HMBP89,C:,M?@8B,<B8<;,MN|?@8,1;D<:9,1,Q<B
BC89,5=,U<RR<R8,MN,AB8aT9CQ8,U8Q<T;8,1,;<H,M?@8B,AD<Q8;,C:,?8BS;,MN,S=,MH: ,N<SCDC<B,
HWKQRJUDSKLF DUHDV W LV RQO\ LQ WKH ODVW (IWHHQ \HDUV RL
M:,?@8,DC??D8,P:MH:,<B8<;,MN,?@8,MD9,Z<:9=<:,ABMLC:Q8;,?7@<?,;TQQTSU89,M:D=,C:,">"GX,
1,;7<B?89,U=,VT8;?CM:C:R,?@8,HMBP,MN,?@8,ACM:88B,<:?@BMAMDMRC;?;,"B8:9<,<:9,0@<BDS;,
6HOLJPDQQ RQ WKH 9IGGDV RIWHQ OLVWHG DV DERULJLQHV RU Sl
8?@:MRB<A@8B;X,,+M:8,MN,?@8;8,D<U8D;,<B8,?BT8X,,*=,QTBB8:?,B8;8<BQ@, @<;,;@MH:,?@<?,
WKH SHRSOH ZKR FDOOHG WKHPVHOYHYV 9IGGDV ZHUH QRW YHU\ GL
FXS\LQJ VLPLODU HFRORJLFDO ]JRQHV H[FHSW WKH ODWWHU KDG D N
WKH 9IGGDV GLG QRW 7KHUH ZHUH 9IGGDV ZKR ZHUH VRSKLVWLFI
/C:@<D<,:8CR@UMB;,<:9,?@8B8,H8B8,?@M;8,H@M,DCL89,C:,?@8,NMB8;?;,DCP8,dABCSC?CL8;Xe,/MS8,
9I1GGDV ZHUH .DQG\DQ DULVWRFUDWY 7KH 91GGDV ZKRP WKH 6HOL]J
LQ VPDOO JURXSV LQ WKH QRUWK HDVWHUQ GU\ JRQH LQ FRQGLWLF
OHVV WKH 6HOLJPDQQV GLG UHFRUG DQG WUDQVODWHG IRU RXU Et
WH[WV DQG LQ P\ YLHZ GRFXPHQWHG WKH PDLQ IHDWXUHV RI 91GGD
98C?C8;,P:MH:,<;,"<:9<B<;,12MB9;J,H8B8,ABMAC?C<?89,C:,QMDD8Q?CL8,BC?T<D;X,,)@8,"<:9<

Ub /RUGYVY ZHUH FRQVWDQWO\ EHLQJ LQYHQWHG LQ 91GGD UHOLJLR:
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GLHVY WKDW SHUVRQ EHFRPHVY D QI \DNND RU NLQ GHLW\ ZKR HYHQ
N<;?:8;;,C:,?@8,<B8<X,,)@8B8,?@8=,Q<:,AM;;8;;, @TS<:;,H@M,?@8:, @<L8,?M,ABMAC?C<?8,

WKHP LQ FROOHFWLYH ULWXDOV , WKLQN WKH 6HOLJPDQQV GLG X
QTD?,<:9,;@MH89, ?@<?, ?@8=, H8B8, :M?,"T99@C;?;K, C:, ?@8, ;8:;8, 7@8=,9C9, :M?, UT=, ?@8,
P<BS<,?@8MB=,MB,?@8,"T99@C;?,BC?T<D;,ABBNMBS89,U=,SM:P;X,, T?,?@8,/8DCR:<::;K,DCPS8,
?@8CB, :C:8788:?@, Q8:?TB=, QMT:?8BA<B?;K, H8B8, C:?8B8;?89, C:, ?@8, ?BT8, ABCSC?CL8,DCLC:R, C:,
;S<DDK,AML8B?=,;?BCQP8:,QMSST:C?C8;,<:9,:8RD8Q?89,?@8CB,;MA@C;?CQ<?89,:8CR@UMB;,H@MK,
SUHFLVHO\ EHFDXVH RI WKHLU VRSKLVWLFDWLRQ FRXOG QRW KDYt
WKH 6HOLJPDQQV ZHUH EOLQG WR WKH KLVWRULFDO SDVW RI WKH ¢
UHPRWHVW LGHD WKDW LW ZDV D 91GGD FKLHI D .DQG\DQ DULVWR
NMBQ8,H<;,<,S<aMB,AD<=8B,C:,?7@8,">"]">"> B8U8SDDCM:,<R<C:;?,?7@8,"BC?C;@X,,ZCLTD8R898B<,
<;,@8,H<;,Q<DD89,H<;,Q<A?TB89,<:9,8W8QT?89,<:9,;MM:,?@8,"BC?C;@,NMBQ8;,B<C989,<:9,
GHFLPDWHG PXFK RI WKH 91GGD SRSXODWLRQ LQ WKH YHU\ DUHD WK
:KHQ WKH 6HOLJPDQQV YLVLWHG 9IGGDV D KXQGUHG RU VR \HDUV C
ZHUH OLYLQJ XQGHU FRQGLWLRQV RI GLUH SRYHUW\ ,W VHHPV WK
AML8B?=,HC?@,ABCSC?CLC;SX

KHQ ZH H[SDQGHG RXU UDQJH RI ¢HOG ZRUN DPR®J %XGGKLVW FR
JLRQ DQG VWXGLHG DW OHQJWK GR]JHQV RI FROOHFWLYH ULWXDOYV
WZHHQ %XGGKLVWV DQG 9I1GGDV %RWK VSRNH 6LOQKDOD DQG ERWK
FHVWUDO GHLWLHYVY VRPH RI ZKRP ZHUH GHL¢{¢HG VSLULWYV RI WKH Gt
GXULQJ WKH UHEHOOLRQ DQG VRRQ GHL¢HG 7KH 6LQKDODV KRZHYH
LQ DGGLWLRQ WR WKH PDQ\ %DQGDUD /RUGVY WKDW ERWK JURXSV S
U8DCB8L89,?@<?,<DD,98Q8<;89,A8B;M:;,USQMS8,dPC:,98C?C8;Ke,?@C;,H<;,:M?,?7@8,Q<;8,HC?@,
?2@8,"T99@C;?;X,1N,@MH8L8B,<,"T99@C;?,@<9,<,AMH8BNTD,MB,B8;A8Q?89,98Q8<;89,<:Q8;?MBK,
?@8:,@8,QMTD9,A8BNMBS, <,;CSAD8,BC?T<D,C:,M:8,MN,?@8,;@BC:8;,NMB,?@8,"<:9<B<,2MB9;,<:9,
QM:L8B?,?7@8,98<9,A8B;M:,C:?M,<:,<:Q8;?MB!98C?=X,,-QQ<;CM:<DD=,<SM:R,UM?@,RBMTA;,<DD,
980Q8<;89, S<D8, S8SU8B;, MN, <,DC:8<R8, SCR@?,U8QMS8,"<:9<B<,2MB9; X, ,"T?, H@8?@8B,
%XGGKLVW RU 91GGD WKRVH OLYLQJ LQ D YDVW DUHD LQ WKH ROG
<,QMDD8Q?CLC?=,MN,?H8DL8,MB,;CW?88:,"<:9<B<,2MB9;,;@MHC:R,QM:;C98B<UD8,ML8BD<AX,7@<?,
LV IXUWKHU VWULNLQJ DERXW ERWK 9IGGD DQG %XGGKLVW LV WK
DMH!QMT:?B=,<:9,7@8,&<??C:C,8:<Q?S8:?; H8,H8B8 N<SCDC<B,HC?@,;CSAD=,9C9,,M?,8WC;?,C:,?@8,
<B8<;,H8,:MH,;?T9C89X,/MBQ8B=,U8DC8N;,9C9,8WC;?,UT?,?@8=,H8B8,;CSAD8,BC?T<D;, A8BNMBS89,
U=,DMQ<D,BC?T<D,;A8QC<DC;?;,HC?@,DC??D8,NT;;X,1?,C;,:M,HM:98B,?@<?,1,T;89,?M,?8DD, S=,NBC¢
DERXW P\ (HOGZRUN VRMRXUQ 3, DP OHDUQLQJ VRPHWKLQJ QHZ HY

7@<7?,<B8,?7@8,CSADCQ<?CM:;,MN,?@C;,UBC8N,?@TSU:<CD,;P8?Q@,MN,<,L<;?,<:9,QMSAD8W,B8BRCM:i
)@8B8,C;,MN,QMTB;8,S=,MH:,NMMDC;@:8;;,C:,CS<RC:C:R,?@<?,1,P:8H,M:8,BBRCM:,;M,H8DDK,
H@8:,C:,B8<DC?=,1,P:8H,M:D=,<,;8RS8:?,MN,QTD?TB<D,DCN8K,<DU8C?,<:,CSAMB?<:?,M:8,?@<?,@<;,
RCLS8:, S8, S<:=,C:;CR@?;,:M?,M:D=,<UMT?, S=, MH:,;MQC8?=,UT?,M:, S=, MH:, ?@8MB8?CQ<D,
T:98B;?<:9C.:R,H@CQ@,A8BSC??89,S8,?M,DC:P,?@<?,T:98B;?<:9C:R,HC?@ ,M?@8B,DCN8!NMBS; X "T?,
?@8B8,C;,<,SMB8,;8BCMT;,CSADCQ<?CM:X,,7@8:,M:8,;?T9C8;,<,;DCQ8,MN,DCNS8,C:,<,QM:L8:?CM:<D,
8?@:MRB<A@=,C:,<,QMSAD8W,B8RCM:,H8,<B8,SC;;C:R,STQ@X,,1,P:MH,MN!1:9C<:,8?@:MRB<
A@8B;,H@M,ST;?,MN,:8Q8;,C?=,AT;@,MA8:,?@8CB,8?@:MRB<A@CS;,C:?M,?@8,D<BR8B,<B8:<;,C:,
H@CQ@,?@8,,Q@MD<B,VT<,@C;?MBC<:;,DCLC:R,C:,<,D<BR8B,HMBD9,ST;?,QM:NBM:?X,,/M,C;,C?,HC?@
NBC8:9;,H@M,<B8,'S8BCQ<:,:<?CL8;,|:M?,?M,U8,QM:NT;89,HC?@, :<?CL8!'S8BCQ<:;JK,AB<Q
?C?CM:8B;,MN,?@8,;<S8,QB<N?,<;,SC:8K,MB,;M,1,HMTD9,DCP8,?M,?@C:PX,,\MH,QMTD9,M:8,;?T9=K,
D8?,T;,;<=K,<,BBDCRCMT;,;8Q?,HC?@MT?,;88C:R,C?;,CSADCQ<?CM:;,NMB,?@8,D<BR8B,BEBDCRCMT;,HN
C, H@CQ®@,?@<?,;8RS8:?,C;,CSADCQ<?89i,,-:8,MN,MTB,8<;CD=,NMBRM?78:,RB8<?,8?@:MRB<A@8B;,
MN,B8DCRCM:,2DM=9,7<B:8B,98SM:;?B<?89,?@C; H@8:,@8,;?T9C89,<,;C:RD8,Q8587?8B=,M:D=,?M,
;@MH,C?;,D<BR8B,B8D8L<:Q8,7?M,'S8BCQ<:,DCN8X,,78,0Q<:,<:9,ST;?,B8S<C:,8?@:MRB<A@8B;,
DMMPC:R,C:?8:;CL8D=,<?,<,;S<DD, ;DCL8B,MN,;A8QCS8;,8WC;?8:Q8,<:9,?@8:,MA8:, TA,?@<?,9C;
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QMTB;8,?M,DCL89,8WC;?8:Q8,C:,R8:8B<DX, "T?,MULCMT;D=,H8,@<L8,?M,C:L8:?,M?@8B,;?B<?8RCS;,
<;,H8,SML8,NBMS,;?T9=C:R,;8RS8:?;,”M,MA8:C:R,MTB,DCL8;,?M,D<BR8B,9C;QMTB;8;X,)@M;8,
D<BR8B,9C;QMTB;8;,SCR@?,H8DD,@<L8,QM:;C98B<UD8,B8D8L<:Q8,?M,@TR8,ABMUDS8S:K,;TQ@,<;,
NDUPD DQG UHELUWK RU P\ IDYRULWH EXW GLI¢FXOW WH[W 7KH $z
@<L8,U88:,<UD8,?M,98<D,HC?@,?@<?,LMDTSC:MT; HMBP ,HC?@MT?,?@8,C:;ACB<?CM:,NBMS,S=,MH:,
8?@:MRB<A@CQ,CS<RC:<?CM:X,,;,1,HBC?8,?@C;,1,<S,;?CDD,<?,HMBP,MA8:C:R,TA,S=,DCN8,?M,<B8<;,
?2@<?,1,@<L8,?@T;,N<B,:8RD8Q?89,<:9,H@M,P:MH;, H@8?@8B, 1,HCDD, ;88,C?;, QMSAD8?CM: X, T?,
U8C:R,<,"T99@C;?,MN,;MB?;,?@<?,?MM,C;,?M,U8,8WA8Q?89,NMB,DCNS8,<;,H8DD, <;,HMBP,C;,<DH<=;,
C:QMSAD87?8,U8Q<T;8,H8,P:MH,?@<?,H8K,DCP8,M?@8B,QB8<?TB8;K,<B8,UMB:,C:,%BM;,<:9,9C8,C:,
)@<:<?M;K,@MABNTDD=,HC?@,<,;8SUD<:Q8,MN,9CR:C?=X,,
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1&%01'2,'$$(%0//
d\C;?MB=,MN,/BC,2<:P<: /MQCMDMR=e
7BGA:(U:JICB:(IFMN@

(YHQ WKRXJK WKH ¢UVW "HSDUWPHQW RI 6RFLRORJ\ LQ 6UL /
?@8,D8<98B;@CA,MN,&BMNX,"B=Q8,(=<:K,H@M,Q<S8,NBMS,5:CL8B;C?=,MN,8W<;,C:,5/'K,C:,?
5:CL8B;C?=,MN,08=DM;,C:," O_,H@8:,?@8,5:CL8B;C?=,MN,08=DM:,H<;,DMQ<?89,C:,0MDMSUM
?7@8,@C;?MB=,MN,?@8,;MQCMDMR=,ABMNS8;;CM:,C:,/BC,2<:P<,C;,D<BR8D=,<;;MQC<?89,HC?
?<UDC;@S8:?,MN,?@8,$8A<B?S8:?,MN,/MQCMDMR=,C:,5:CL8B;C?=,MN,08=DM:,C:," _GO,<N?8
T:CL8B;C?=,H<;,SML89,?M, &8B<98:C=<X,)@C;, C;,U8Q<T;8,;MS8,MN, D8<9C:R, B8;8<BQ@8B;,
M:,/BC,2<:P<,<;,H8DD,<;,<,R<D<W=,MN,C:?8B:<?CM:<DD=,B8:MH:89,;,Q@MD<B;K,;TQ@,<;,(<DA
&C8BC;K,/XbX, xSUC<@K, 3<:<:<?@,-U8=8;8P8B8K,\X2X,/8:8LCB<?:8K,/C9,&8BC::<:<=<R

<SK, 2<P;CBC, b<=<;TBC=<K, ZC?C;CBC, *<D<DRM?9x, <:9, +8H?M:, 3T:<;C:R@8, <:9, ;MS8, P8=,
SXEOLF ¢(JXUHV LQ 6UL /DQND LQFOXGLQJ 6DUDWK $PXQXJDP
ITR<?@,(<::TRR8,@<L8,U88:,<;;MQC<?89,HC?@,?@C;,98A<B?S8:?,<?,M:8,7CS8,MB,<:M?@8BX,
1:,;AC?8,MN,U8C:R,?@8,N8B?CD8,RBMT:9,NMB,L<BCMT;,CDDT;?BCMT;,;Q@MD<B;,<:9,HMTD?9,
;8BL<:?;K,:M, @C;?MB=,MN,?@C;,98A<B?S8:?, @<;,8L8B,U88:,HBC??8:,8WQ8A?,NMB, ;MS8,UB
<:9,:M?,<D?MR8?@8B, ;<DT?<B=,B8N8B8:Q8;, ?M, ?@8, $8A<B?S8:?,C:,?@8, S8SMCB;, MN, (<DA|
&C8BC;,I" >>JX,'R<C:;?,?7@C;,U<QPRBMT:9K,?@C;,A<A8B,;P8?Q@8;,?@8,@C;”?MB=,MN,?@8,$
S8:?,MN,/MQCMDMR=,<?,5:CL8B;C?=,MN,&8B<98:C=<,D<BR8D=,U<;89,M:,<:8Q9M?<D,8LC98:Q
A8B;M:<D,S8SMBCS8;,<:9,;MS8,P8=,C:NMBS<:?,C:?8BLC8H;X,

(<DA@,&C8BC;K,?@8,NMT:98B,MN,?@8,$8A<B?S8:?,MN,/MQCMDMR=,<?,&8B<98:C=<,H<;,<,S
BM!:MQCMDMRC;?,HC?@,<,;?BM:R,C:?8B8;?,C:,@C;?MB=,<;,<R<C:;?,8?@:MRB<A@=,<;,8LC98:~
KLV ODJQXP 2SXV p6LQKDOD 6RFLDO 2UJDQL]DWLRQY 7KLV WU
D<?8B,,Q@MD<B;K,;TQ@,<;,\X2X,/8:8LCB<?:8,I18XRX,d(C?T<D;,MN,?@8,Z<:9=<1/?<?8eJ,<:9,Z2C?
;CBC,*<D<DRM9<,I8XRX,d"T99@C;S,C:,/C:@<D8;8,/MQC8?=K,"|GF!"_FFeJX,(<DA@,&C8BC;,S<9
T;8NTD,QM:?BCUT?CM:;,”MH<B9;,C:?BM9TQC:R,;MQCMDMR=,C:,?@8,ATUDCQO,A@8B8K,C:QD
DCQ,<9SC:C;?B<?CM:K,AMDCQ=,AD<::C:R,<:9,98L8DMASS8:?,HMBPX,SM:R,M?@8B;,<SUC<@,<:
-U8=8;8P8B8,98L8DMAS89,<,;?BM:R,?B<9C?CM:,MN,?@8MB=!9BCL8:,8?7@:MRB<A@CQ,B8;8<BQ
/BC, 2<:P<K,?@BMTR@, 7@8CB, B8;8<BQ@, M:, PC:;@CAK, D<:9, ?8:TB8, <:9, BBDCRCM:, <:9, RB
FRQWULEXWHG WRZDUGYV HQULFKLQJ NH\ GHEDWHY LQ WKH ¢
PHQW VXIIHUHG D JUHDW GHDO GXH WR WKH H[RGXV RI WKH
;MQCMDMRC;?;,<:9,<:?@BMAMDMRC;?;,C:,?7@8,"_]F;,<:9,"_>F;X,;A8BCM9,MN,B8QML8B=,;?<B?8
C:,D<?8," >F;,H@8:,;MS8,S8SU8B;,MN,?@8,:8W?,R8:8B<?CM:,MN,;MQCMDMRC;?,B8?TB:89,?
?7@8, QMT:?B=,<N?8B, 7@8CB, AM;?!RB<9T<?8, ?B<C:C:R, ML8B;8<;,<:9,;MQCMDMR=, U8Q<S8,
MN, ?@8, SMB8, AMATD<B, 9C;QCADC:8;,<?,5:CL8B;C?=, MN, &8B<98:C=<X,)@8, QTBBCQTDTS,
$8A<B?S8:?,8WA<:989,?M,C:QDT98, $8L8DMASS8:?,/MQCMDMR=K, 38:98B,/?T9C8;K, &MDC?CQ<
6RFLRORJ\ (QYLURQPHQWDO 6RFLRORJ\ DQG 3HDFH DQG &RQA
EHQH;WWHG IURP DQ DZDUG XQGHU WKH :RUOG %DQN IXQGH
EFF]X,,)@8,:8H,R8:8B<?CM:,MN,;MQCMDMRC;?;,ST;?,UTCD9,M:,?@8,BCQ@,C:?8DD8Q?T<D,@
MN,?@C;,SM;?,AB8;?CRCMT;,$8A<B?S8:?,MN,/MQCMDMR=,C:,?@8,/BC,2<:P<:,T:CL8B;C?=,;=;78
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<@E@KFEK(7BGSMCP(GA(IGMFI(>@D?C(FE('BF(%@EW@VHA\FD?FEK(=(6J
2JBC(1?B@?CKFCD(FE(!CMCO?CI(%GO@M(*J?RGBF?FCD(FE(#CE?B@M(QBGNFEOC

$BX,*<DDCP<,&C::<H<D<

)@8, @C;?MB=,MN,/MDC9, H<;?8, ABMUDS8S, Q<:, U8, ?B<Q89, U<QP, ?M, ?@8, C:9T;?BC<D, BBLMDT?CM:X,
7@CD8, <?, AB8,;8:?, S<:=,98L8DMA89, QMT:?BC8;, S<:<R8, ?@8CB, ;MD9, H<;?8!ABMUDSS, T;
C:R,;8L8B<D,;?B<?8RCS8;,SM;?,MN,?@8,98L8DMAC:R,QMT:?BC8;,<B8,;?CDD,,,,;TNN8BC:R,NBMS,?@C;,
ABMUDSS,;C:Q8,?@8B8,C;,:M,ABMA8B,;=;78S,?M,S<:<R8,C?X,1:,/BC,2<:P<K,;MDC9,H<;?8,@<;,
UBQMS8,M:8,MN,?@8,SM;?,;8BCMT;,:<?CM:<D,ABMUD8S;K,8;A8QC<DD=,HC?@,?@8,98L8DMASS8:?,

MN, C:9T;?BC8;K, C:NB<;?BTQ?TB8, N<QCDC?C8;,,,<:9,HC?@, ?@8, B<AC9, RBMH?@, MN, AMATD<?CM:,
Q@<:RC:R,MN,NMM9,@<UC?;,MN,A8MAD8X,1:,5BU<:,<B8<;,?@8,ABMUDS8S,C;,R8??C:R,HMB;8,9T8,?M,
?@8,;A<Q8,ABMUDS8S, <;,H8DD, <;,?@8B8,C;,:M,ABMA8B,S8Q@<:C;S,?M,S<:<R8,;MDC9,H<;?8X,
1?,C;,<,?7@B8<?,?M,8:LCBM:S8:?K,D8<9C:R,?M,@8<D?@,ABMUDSS;,<:9,;MQC<D,ABMUDSS;,<;,H8DDX,

)@C;,AB8;8:?<?CM:,C;,S<C:D=,<UMT?,,,ABMUDS8S,MN,;MDC9,H<;?8,C:, TBU<:,IBC,2<:P<X,1?,8W
AD<C:;,?@8,H<=,?@8,ABMUD8S,MN,/MDC9,7<;?88S8BRS;,C:,?@8,QMT:?B=K,Q@<DD8:R8;,7@<?,2M
Q<D, T?@MBC?C8;,N<Q8,<;,?@8,5S<C:,B8;AM:;CUD8,C:;?C?T?CM:;,NMB,/MDC9,7<;?8,*<:<R8S8:?K,
8,A8QC<DD=,?@8,D<QP,MN,QMSST:C?=,A<B?CQCA<?CM:,C:,?@8CB,8NNMB?,?M, S<:<R8,?@8,ABMUL
)@8,AB8;8:?<?CM:,,,NMQT;8;,M:,?@8,8WC;?C:R,S<:<R8S8:?,;?B<?8RC8;,MN,;MDC9,H<;?8,C:,

2MQ<D,' T?@MBC?C8;,T;8,MN,?@8,#(,QM:Q8A?K,Q@<BRC:R,<,,?CAAC:R,N88K,,8:QMTB<RC:R,H<;?8,
;8A<B<?CM:K,QMSAM;?,ABMI9TQ?CM:,K,BBSMLC:R,MA8:,9T;?UC:;,,.8?QX,<B8,;MS8,MN,?@8,,?B<?8
RCS8;,?@<?,2';,,T;8X,,.C:<DD=,,,7@8,<T?@MB,AB8;8:?;,7@8,R<A;,MN,;MDC9,H<;?8,S<:<R8S8:?,
;?7B<?8RC8;K,8WA8Q?C:R,;?B<?8RC8;,NMB,/BC,2<:P<X

%WC,;?C:R,DC?8B<?TB8,<:9,Q<;8,;?T9C8;,QM:9TQ?89,NMB,/)(%&/@BMasBMLC989,
?@8,9<?<,NMB,?@8,AB8;8:?7<?CM:X,,0<;8,;?7T9C8;, @<L8,U88:,QM:9TQ?89,C:,Z<:9=,*T:CQC

A<DC?=K*<?<D8,*T:CQCA<DC?=K,3<SAMD<,5BU<:,0MT:QCD,<:9,59<A<D<?@<,&B<98; @C=<;<U@¥<,
C:.EF"OX,

UCT(>GBIDY,MDC9,H<;?8K,S<:<R8S8:?,;?B<?8RC8;K,2MQ<D, T?@MBC?C8;K,#(,QM:Q8A?X

I"#$10618'&()*&+,-./&000

" /8:CMB,28Q7?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,B?:K,,5:CL8B;C?=,MN,&8B<98:C=<K, <:9,0MBS,
*8SU8B,|/MQCMDMRC;?,,MN,/)(%&/,g/(1,2'+Z',,&BMas8Q?X

E,/)(%&/,h/QC8:Q8,1,)8Q@:MDMR=, (8;8<BQ@,&<B?:8B;@CA,NMB, /T;?<C:<UD8,$8L8DMASS:?,g,$8
YHORSPHQW RI 3ROOXWLRQ &RQWURO (QYLURQPHQWDO 5HVWRUDWLRQ 7HI
XPC:R,C:?M,<QQMT:?,38MRB<A@CQ<D,0@<B<Q?8BC;?CQ;,C:,/BC,2<:P<IEF"IEF"[J
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OMBBTA?CM:,C;,QM:;C98B89,<,ABMUDS8S,A8BL<;CL8,C:<DSM;?,<DD,;MQC8?C8;,UT?,C?,Q<:,U8,SMBS,
;8L8B8,C:,;MS8,;MQC8?C8;,?@<:,C:,M?@8B;X,487K,?@8B8,C;, @<B9D=,<:=,<RB88S8:?,M:,H@<?,
FRUUXSWLRQ UHDOO\ PHDQV 2QH RI WKH PRVW FRPPRQO\ XVHG GH¢
C;,?@8,<UT;8,MN,AMH8B,NMB,A8B;M:<D,R<C:eX,)@C;,;?T9=,UBM<98:;,?@8,;QMA8,NBMS kA8B;M:
<D,R<C:",?M,C:QDT98,RBMTA,R<C:,<;,H8DDX,)B<:;A<B8:Q=,1:?8B:<?CM:<D,<::T<DD=,ABM9TQ8;,
?@8,0MBBTA?CM:, &8BQ8A?CM:, 1:98W,H@CQ@, @<;, @CR@DCR@?89, ?@8, ;8L8BC?=,MN, QMBBTA?C
/BC,2<:P<X,'D?@MTR@,?@8,ABMUD8S,MN,QMBBTA?CM:,C:,/BC,2<:P<,@<;,<??B<Q?89,;TU;?<:?C<D,
AMDC?CQ<D,<:9,AMDCQ=,<??8:?CM:K,?@8B8,C;,<DSM;?,:M,ABMA8B,QM:?8 SAMB<B=,<Q<98SCQ,C:VTCE
LOQWR WKLV LVVXH 6UL /DQND VRFLHW\ LV FRQVLGHUHG FRUUXSW
WKDW WKHUH DUH VWLOO VRPH LQGLYLGXDOV ZKR ¢(¢JKW FRUUXSWLF
<:9,8L8:,DCL8;X7@=,9M,;MS8,C:9CLCIT<D;,MAAM;8,QMBBTA?CM:,C:,<,;=;?8S,C:;, H@CQ@,C?,C;,
8C?@8B,9<:R8BMT;,MB, T:@8DANTD, ?M,MAAM;8,QMBBTA?CM:i)@8,S<C:,MUa8Q?CL8,MN,?@C;,A<A8B,
LV WR EULQJ WR OLJKW UHVHDUFK ¢QGLQJV IURP D VWXG\ ZKLFK D\
UXSWLRQ WKURXJK WKH H\HV RI FRUUXSWLRQ ¢(JKWHUV ZKR KDYH K
C;;T8K,8;A8QC<DD=K, C:,?@8,ATUDCQ, ;8Q?MBX,)@8=,;@89,DCR@?,:M?,M:D=,M:,?@8, :<?TB8, MN, ?@¢
SUREOHP EXW DOVR WKH PDQ\ REVWDFOHY FRQIURQWLQJ FRUUXSWL
C?<?CL8,S8?@M9IMDMR=K,H8,<;P,H@8?@8B,QMBBTA?CM:,QM:;?C?T?8,< kQMDD8Q?CL8,<Q?CM: , ABML
‘H ¢QG WKDW FRUUXSWLRQ ¢(¢JKWHUV KDYH XQLTXH H[SHULHQFHV 7
WKURXJK ZKLFK WKH\ ¢JKW FRUUXSWLRQ DQG WKH\ VKHG YDOXDEO
QMBBTA?CM:,C:,/BC,2<:P<,;MQC87=X,

UCT(>GBIDVFRUUXSWLRQ FRUUXSWLRQ ¢(JKWHUV SXEOLF VHFWRU

",/8:CMB,28Q?TBSBK,$8A<B’?88:’?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,S:CLSB;C?=,MN,&éB<98:C=<K,/BC,2<:P<X
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/<SC:9<,3:<:<B<?:8

)@8,C:?8:?CM:;,MN, ?@C;, ;?T9=,H8B8, ?M, C98:?CN=, ?@8, BBD<?CM:;@CA, U8?H88:, C:NMBS<D, ;8Q
?MB!U<;89, HMSS8:, 8QM:MSCQ, <Q?CLC?C8;c, C:L8;?CR<?8, C:;?C?T?CM:<D, ;TAAMB?, <L<CD<UD8, NMB,
?@8Sc,8W<SC:8,?7@8,89TQ<?CM:<D,8:LCBM:S8:?,MN,?@8CB,Q@CD9B8:,<:9,?M,C98:?CN=,AM;;CUDS,
;MDT?CM:;, ?M, ML8BQMSS8, AML8B?=!B8D<?89, ABMUDSS;, C:, NT?TB8X, 0<A<UCDC?=,<AABM<Q@, <:9,
6RFLDO FDSLWDO WKHRU\ ZHUH DSSOLHG WR DQDO\]H VWXG\ ¢QGLQ
S8?@M9,H<;,T;89,<;,<,ABC:QCADS8,S8?@M9,MN,9<?<,QMDD8Q?CM:,<:9,<,;TBL8=,VT8;?CM::<CB8,
H<;,9C;?BCUT?89,<SM:R,NMB?=,C:NMBS<:?;X,1:,<99C?CM:K,?H8DL8,Q<;8,;?T9C8;,H8B8,Q<BBC89,
RXW ZzLWK UHVHDUFK SDUWLFLSDQWY ZKLOH ¢YH VWDNHKROGHUV Z
WKH VLWXDWLRQ IURP PXOWLSOH SHUVSHFWLYHV 4XDQWLWDWLYH
SDFNDJH ZKLOH TXDOLWDWLYH ¢QGLQJV ZHUH DQDO\JHG HPSOR\LQ
UHVXOWYVY RI WKLV VWXG\ ¢QGLQJY UHYHDO WKDW ZRPHQ ZKR ZRUI
H8B8,:M?,<H<B8,MN,?@8,H<=;,?@<?,?@8=,H8B8,8WADMC?89,U=,?@8CB,8SADM=S8:?, ABMLC98B;,
<:9,?@8=,H8B8,AMH8BDS;;,?M,B8;C;?,<R<C:;?,;TQ@,S<??8B;,U8Q<T;8,MN,?@8,N8<B,MN,DM;C:R,
?@8CB,QTBB8:?,8SADM=S8:?, MAAMB?T:C?C8;X,1:,<99C?CM:K, ?@8;8,HMS8:,D<QP89, <:=,;MQC<D,
;TAAMB?,?M,98N8:9,?@8CB,BCR@7?;,C:,?7@8CB,HMBPC:R,AD<Q8;,<:9,?@8=,9C9,:M?, @<L8,<:,<98
TXDWH NQRZOHGJH RI KRZ WR VSHQG WKHLU HDUQLQJV HI¢(¢FLHQWO
;?T9=,B8L8<D;,?@<?,?7@8,HMS8:, A<B?CQCA<?89,C:,?@C;,;?T9=,H8B8,:M?,<H<B8,MN,?@8CB,Q<A<UCD
C?C8;,”M,CSABML8,DCLC:R,QM:9C?CM:;X,)@8,B8;TD?;,MN,?@8,AB8;8:?,B8;8<BQ@,AMC:?,?M,?@8,:889,
MN,98L8DMAC:R,QDM;8B,B8D<?CM:;@CA;,?M,<99B8;;,ABMUDSS;,N<Q89,U=,HMS8:,H@M,HMBP,C:,
?@8,C:NMBS<D,8QM:MSCQ),;8Q?MBX,1:,<99C?CM:K,D8R<D,S8<;TB8;,;@MTD9,U8,C:?BM9TQ89,?M,ABM
?8Q?,BCR@7?;,<:9,ABCLCD8RS8;,MN,UM?@,8SADM=8B;,<:9,8SADM=88;,MN,?@8,C:NMBS<D,8QM:MSCQ,
;8Q7?MB,C:,?@8,2<:9=*T:CQCA<DC?=X,,

UCT(>GBIDY1:NMBS<D,%QM:MSCQ,/8Q?MB, 11%/JK,;MQC<D, <;A8Q7?,MN,AML8B?=K,;MQC<D,;?<?T;,
<:9,;MQC<D,;TAAMB?,
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)@8,ABMDM:R89,QCLCD,H<B,C:,/BC,2<:P<,@<;,B8;TD?89,C:,9C;<UCDC?C8;,<:D,AMMB,@8<D?@,S<P
LQJ zDU UHODWHG GLVDELOLWLHY D PXFK GHEDWHG LVVXH DQG DQ
C:.,?@8,AM;?'H<B,QM:?8W?X,)@C;,;?T9=,C;,C:?8:989,?M,C:L8;?CR<?8,?@8,<L<CD<UD8,;MQC<D,<:9,
@8<D?@,Q<B8,;8BLCQ8;,NMB,ASBMAD8,HC?@,H<B!B8D<?89,9C;<UCDC?C8;,C:,?@8,ZCDC:MQ@Q@C,$(
)@8,;?T9=,QM:9TQ?89,HC?@,<,;<SAD8,MN,#"[,B8;AM:98:?;,8SADM=89,<,QMSUC:<?CM:,MN,
TXDQWLWDWLYH DQG TXDOLWDWLYH UHVHDUFK PHWKRGV 4XDOLWD'
NMQT;,RBMTA,9C;QT;;,CM:;;K,Q<;8,;?T9=,S8?@M9IK, P8=,C:NMBS<:?, C:?8BLC8HK,9CB8Q?, MU;8B
YDWLRQ DQG YLVXDO GDWD 4XDQWLWDWLYH GDWD ZHUH FROOHF'
VXUYH\ DQG GDWD ZDV DQDO\]JHG WKURXJK 6366 7KH ¢QGLQJV RI V
AB8L<D8:Q8,MN,H<B!B8D<?89,9C;<UCDC?C8;,C;,@CR@,C:,?@8,ZCDC:MQ@Q@C,$C;?BCQ?,HC?@,S8:,!
?@8,S<aMBC?=,MN, ?@8,LCQ?CS;X,)@MTR@, ;TU;?<:?C<D, :TSU8B;, MN, &MAD8, HC?@, $C;<UCDC?Ct¢
1&7%;J,@<L8,STD?CAD8,9C;<UCDC?C8;,<SAT?<?CM:,C;,?@8,SM;?,QMSSM:,?=A8,MN,H<B!B8D<?89,
9C;<UCDC?C8;,AB8L<D8:?,C:,?@8,ZCDC:MQ@Q@C, $C;?BCQ?X,*M;?, ABMADS8, @<L8,U8QMS8, 9C;<UD¢
C:,?7@8,D<;?,A@<;8,MN,?@8,H<B,U8?H88:,?@8, 2))%,<:9,?@8,/BC, 2<:P<:,*CDC?<B=X,) @8, T:
8SADM=S8:?,C;,<,QBC?CQ<D,ABMUD8S,NMB,SMB8,?@<:,@<DN,MN,?@8,A8MAD8,HC?@,?@8;8,LCQ?C
7KH PDMRULW\ RI 3:'V DUH QRW VDWLV¢{¢HG ZLWK WKH DVVLVWDQFH
LQVWLWXWLRQV 3HRSOH ZLWK ZDU UHODWHG GLVDELOLWLHYV KDYH
?@8,S89CQ<D,ABMNS;;CM:<D;K,8;A8QC<DD=,MB?@MA89CQ,;TBR8M:;K,:8TBM:,;TBR8M:;,<:9,QM:
;TD?<:?;,A;=Q@C<?BCQ;X,)@8, ;?T9=,<D;M, B8L8<D89, ?@<?, ?@8, S<aMBC?=,MN, &7%$;, C;, T:<UDS,
?M,<QQ8;;,S89CQ<D,B8@<UCDC?<?CM:,;8BLCQ8;K,SMUCDS8,S89CQ<D,QDC:CQ;,<:9,ABM;?@8?CQ;,<:9,
M?@8B,<;;C;?CL8,98LCQ8;X,1?,;@MTD9,<D;M,U8,:M?89,?@<?,A8MAD8,HC?@,H<B!B8D<?89,9C;<UCDC?C:!
LQ WKH YLOODJHYV KDYH GLI¢(FXOWLHYVY LQ DFFHVVLQJ WR KHDOWK F
V\VWHPV 7KH ¢(QGLQJV KLIJKOLJKW WKDW SHRSOH!ZLWK VSLQDO FR
BCADS8RC<,<:9,&<B<AD8RC<,N<Q8,;8BCMT;,S89CQ<D,ABMUDS8S;X,1?,H<;,<D;M,NMT:9,?@<?,&73;,
<9MA?,;8L8B<D,QMAC:R,;?B<?8RC8K,;TQ@, <;K,C:;?C?T?CM:<D,B8@<UCDCP<?CM:, Q8:?8B;K,89TQ<
?CM:K,A88B, QMT:;8DC:RK,UTCD9C:R, MN, ;?BM:R,N<SCD=,UM:9;K, <:9,;MQC<D, BBD<?CM:;@CA;,<:9,
M?@8B,;CSCD<B,;MQC<D,;TAAMB?X,)@8,;?T9=,B8QMSS8:9;,7@<?,?@8,:889,NMB,C:?BMITQC:R,SMBS,
C:QDT;CL8,;MQC<D,H8DN<B8,ABMRB<S;,<:9,S89CQ<D,B8@<UCDC?<?CM:,ABMRB<S;,NMB,&7$;,<:9,
NTB?@8B,B8;8<BQ@,HMBP,M:,H<B!<NN8Q?89,A8MADS8X,

UCT(>GBIDWH<B!B8D<?89,9C;<UCDC?C8;K,@8<D?@,Q<B8K,S89CQ<D,B8@<UCDC?<?CM:, ABMRB<S;K,;!
QC<D,ABMUDSS;,<:9,;MQC<D,H8DN<B8,ABMRB<S;,

" 28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,b<NN:<K,/BC,2<:P<K,
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&8B<98:C=<,/BC,2<:P<
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1:78DD8Q?T<D,$C;<UCDC?=,B8N8B;,?M,?@8,B89TQ89,<UCDC?=,MN,<,A8B;M:,?M, T:98B;?<:9,QMSAD8W
LQIRUPDWLRQ DQG WKH LQDELOLW\ WR DSSO\ QHZ VNLOOV ZKLFK O
C:98A8:98:7D=,1*8:7<D,\8<D?@K,EF"#JX,) @8B8NMB8K,Q@CD9B8:,HC?@,C:?8DD8Q?T<D,9C;<UCDC?C8
DUH FRQVLGHUHG DV D PDUJLQDOL]HG JURXS DPRQJ WKH PDUJLQDC(
?M,8:@<:Q8,?@8,;MQC<D,H8DDUSC:R,MN,?@8,Q@CD9B8:,HC?@,C:?8DD8Q?T<D,9C;<UCDC?=,C;,CSAN
7KH VWXG\ H[SORUHV KRZ IDPLO\ HGXFDWLRQ DQG HFRQRP\ LQAXHC
MN,Q@CD9B8:,HC?@,C:?8DD8Q?T<D,9C;<UCDC?C8;X,)@8,;?T9=,H<;,Q<BBC89,MT?,<?,?@8,0MSST:C"
<;89,(8@<UCDC?<?CM:,08:?8B,MN,7MS8:";,$8L8DMAS8:?,08:?8B,C:,Z<:9=X,&BCS<B=,9<?<,

MN, ?@8, ;?T9=,H8B8, R<?@8B89, ?7@BMTR@, VT8;?CM::<CB8;,<:9,;8SC, ;?BTQ?TB89, C:?8BLC8H;X,
)@8,VT8;?CM::<CB8;,H8B8,9C;?BCUT?89,?M,<,ATBAM;CL8,;<SAD8,MN,GF,A<B8:?;,MN,?@8,Q@CD
9B8:,HC?@,C:?8DD8Q?T<D,9C;<UCDC?C8;,<:9,;8SC,;?BTQ?TB89,C:?8BLC8H;,H8B8,QM:9TQ?89,NMB,EF,
?8<Q@8B;,MN,?@8,0MSST:C?=,"<;89,(8@<UCDC?<?CM:,08:?8B,MN,?@8,7MS8:";,$8L8DMASS:?,

08:?78BX

)@8,;?T9=,NMT:9,?@<?,?@8B8,H8B8, S<:=,C;;T8;,<NN8Q?C:R,Q@CD9B8:,HC?@,C:?8DD8Q?T<D,9C;
<UCDC?C8;X,)@8,S<aMBC?=,MN,?@8,Q@CD9B8:,B8Q8CL8,M:D=,7@8,; TAAMB?,MN,?@8CB,A<B8:?;K,<:9,
N<Q8,9C;QBCSC:<?CM:H@8:,NMDDMHC:R,C:QDT;CL8,89TQ<?CM:,<?,;Q@MMD;X,%L8:,?7@8,8QM:MSCQ,
QM:9C?CM:,MN,?@8,S<aMBC?=,MN,?@8,N<SCDC8;,HC?@,Q@CD9B8:,HC?@,C:?8DD8Q?T<D,9C;<UCD
IRXQG WR EH ORZ 7KH (QGLQJV WKH VWXG\ VKRZ WKDW WKH VRFLD
C:?8DD8Q?T<D,9C;<UCDC?=,C;,:M?,<?,<,;,<?C;N<Q?MB=,D8L8DX,&BCS<B=,9<?<,NBMS,?@8,;?T9=,C:9CQ<
?2@<?,8L8:,?@MTR@,?@8,/BC,2<:P<:,RML8B:S8:?, @<;,<9MA?89,L<BCMT;,AMDCQCS8;K,<:9,C;,<,
;CR:<?MB=,?M,?@8,5:C?89,+<?CM:;,0M:L8:?CM:,M:,?@8,(CR@7?;,MN,&8B;M:;,HC?@,$C;<UCDC?C8;K,
?@8,<H<B8:8;;,MN,?@8,QMSST:C?=,S8SU8B;,BBR<BIC:R,; TQ@,AMDCQCS;,<:9,7@8,;8BLCQS;,
MNN8B89,U=,?@8,RML8B:S8:?,C;,DCSC?89X,$8;AC?8,<DD,?@8;8K,?@8,;?BM:R8;?,U<BBCS8B;,?@<?,<N
N8Q?,?7@8,;MQC<D,H8DDUSC:R,MN,Q@CD9B8:HC?@,C:?8DD8Q?T<D,9C;<UCDC?=,<B8,?@8,:8R<?CL8,<’
DQG VWHUHRW\SHY WRZDUGYV WKHP 7KXV DQ DWWLWXGLQDO FKDQJI
<;,QBTQC<D,C:,MB98B,?M,8:@<:Q8,?@8,;MQC<D,H8DDUSC:R,MN,?@8;8,Q@CD9B8:X

UCT(>GBID\C:?8DD8Q?T<D,9C;<UCDC?=K,;MQC<D,H8DDUSC:RK,C:QDT;CL8,89TQ<?CM:

",&M;?,3B<9T<?8,/?T98:?K,$8A<B?S8:?, MN,/MQCMDMR=K,5:CL8B;C?=,MN,&8B<98:C=<X
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b<R<?@,ZTS<B<

)@8,MUa8Q?CL8,MN,?@8,AB8;8:?,;?T9=,C;,?M,C98:?CN=,?@8,;MQC<D,Q<T;8;,MN,9C<U8?CQ:;,<:9,?@8,
VRFLDO IDFWRUV WKDW LQAXHQFH WKH FRQWURO RI GLDEHWHV XVL
?@BMAMDMR=X,)@8,;?T9=,T;8;,<,;<SAD8,MN,[F,A<?C8:?;c,#F,B8Q8CLC:R,=TBTL89CQ,S89CQ<D,
WUHDWPHQW DQG SDWLHQWYV UHFHLYLQJ :HVWHUQ PHGLFDO WU|
;?T9C8;, MN, 9C<U878, A<?C8:?;, H8B8, QM:9TQ?89, ?M, QMDD8Q?, C:!98A?@, C:NMBS<?CM:, M:, ?@8CB,
@8<D?@,U8@<LCMB,<:9,;CQP:8;;,U8@<LCMTB,B8D<?89,?M,9C<U87?8;X,,

$C<U878;,C; <,Q@BM:CQ,9C;8<;8 HQCQ@,9M8;,:M?,@<L8,<,A8BS<:8:?,QTB8,<:9,C?,C; <,;8BCMT;,
;CQP:8;;,H@CQ@,RB<9T<DD=,?<P8;,?@8,C:9CLC9T<D,QDM;8B,?MH<B9;,98<?@X,\8:Q8K,9C<U8?8;,
ST;?,U8,AB8L8:789,MB,;=;?85<?CQ<DD=,QM:?BMDD89,CN,M:8,; TNN8B;,NBMS,C?X,"M?@,AB8L8:?CM:,
<:9,QM:?BMD,MN,9C<U87?8;,C;,8;;8:?C<DD=,QM::8Q?89,HC?@,?@8,C:9CLC9T<D,U8@<LCMTB,<:9,?@8,
;MQC<D,U8@<LCMTB,MN,?@8,<NN8Q?89,A8B;M:;X,)@8,AB8;8:?,;?T9=,8W<SC!8;,7@8,BMD8,MN,<??C
?T98;K,U8@<LCMTBK,;?B8;;K,NMM9,QM:; TSA?CM:K,<:9,<DQM@MD, T;<R8,<;, @TS<:,U8@<LCMTB,
N<Q?MB;,QM:?BCUT?C:R,?M, 98L8DMASS8:?,MN,9C<U87?8;,C:,D<?8B,DCN8X,)@8,;?T9=,<D;M,DMMP;,<?,
B8S89CS;,;TQ@,<;,?@8,T;8,MN,9BTR;K,NMM9,QM:?BMDK,8W8BQC;8;K,=MR<K,B8DCRCMT;,<:9,;ACBC
?T<D,<Q?CLC?CS8;,<9MA?89,U=,9C<U8?CQ,A<?C8:?;,<:9,7@8CB,N<SCDCS8;,?M,QM:?BMD,9C<U8?CQ;X,)(
;?T9=,<D;M,8W<SC:89,?@8,BMD8,MN,R8:98BK,8?@:CQC?=K,BTB<D,<:9,TBU<:,DCLC:RK,8SADM=S8:?,
<:9,;MQC<D,C:?8B<Q?CM:;,C:,@8<D?@,<:9,;CQP:8;;,Us@<LCMTBX

J)LQDOO\ WKH VWXG\ KLIJIKOLJKWYV WKH VLIJQL¢{¢FDQFH RI OLIHVW\OH
:M:IQMSST:CQ<UD8,9C;8<;8;,C:,/BC,2<:P<X,\8<D?@,89TQ<?CM:,ABMRB<SSS8;, <;,H8DD, <;,
9C;8<;8;,QM:?BMD,ABMRB<SSS8;,;@MTD9,U8,C:NMBS89,U=,B8D8L<:?,S89CQ<D,<:?@BMAMDMRCQ<D,
C:;CR@7?;X

UCT(>GBID\WOC<U87?8;K,;MQC<D,Q<T;8;K,;CQP:8;;,U8@<LCMBK,DCN8;?=D8

",&M;?RB<9T<?8,;?T98:7K,$8A<B?S8:?,MN,/MQCMDMR=K,,.<QTD?=,MN, B?;K,5:CL8B;G?=,MN,&8B<98:C=<X
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*<@8;@<,1@<D<R89<B<

BQ@:MDMR=,C; M:8,S<aMB,;MTBQ8,MN,:8H,SM98; MN,;MQC<D,C:?8B<Q?CM:;<SM:R,?@8,AB8;8:?,
R8:8B<?CM:X,%;A8QC<DD=K,HC?@,?@8,<9L8:?,MN,QMSAT?C:R,?8Q@:MDMR=,<:9,?@8,8S8BR8:Q8,
MN,?@8,Q=U8B;A<Q8,?@8B8,C;,<,R8:TC:8,BBLMDT?CM:,?@<?,@<;,NT:9<S8:?<DD=,Q@<:R89,@T
S<:,,C:?8B<Q?CM:;K,QB8<?C:R,;8:98B!B8Q8CL8B,C:?8B<Q?CM:;,C:,?@8,9CRC?<D,HMBD9X,.<Q8UMMP,
C;,M:8,C::ML<?CM;,C:,QMSAT?C:R,?8Q@:MDMR=H@CQ@, @<;,MA8:89,<:,<L8:T8,NMB,C:?CS<?8,
C:?8B<Q?CM:;,;<:;,N<Q8,?M,N<Q8,S88?C:R;K,<,A@8:MS8:M:,QMSSM:,<SM:R,=MT?@X,)@C;,
;?T9=,8W<SC:8;,?7@8,R8:98B,9CNN8B8:Q8;,C:,;8WT<D,;?CSTD<?CM:,8WQ@<:R8,M:,.<Q8UMMP,
<SM:R, T:CL8B;C?=,;?T98:?;c,HC?@,;A8QC<D,B8N8B8:Q8,?M,?@8,5:CL8B;C?=,MN, &8B<98:C=<X,1?,
8SADM=89,;:MHU<DD,;<SADC:R,?8Q@:CVT8,NMB,?@8,9<?<,QMDD8Q?CM:,C:IH@CQ@,EF,Q<;8,;?T9
C8;,H8B8,;?T9C89X,

.C:9C:R;,C:9CQ<7?8,?@<?,5<D8,;?T98:?;,;8:9,.<Q8UMMP,NBC8:9,B8VT8;?;,?M,N8S<D8;,<:9,
N8S<DS8,;?T98:?;,<QQ8A?,B8VTS;?;,B8BQ8CL8Y9,U=,S<D8;X,)@8B8,C;,<,R8:98B,9CNN8B8:Q8,C:,
?@8,QBC?8BC<,C:,;8:9C:R,<:9,<QQ8A?C:R,.<Q8UMMP,NBC8:9,B8VT8;?;,C:LMDLC:R,A<B?:8B;,MN,
?@8,MAAM;C?8,;8W,HC?@,;8WT<D,;?CSTD<?CM:,SM?CL<?C:R,?@8,S<aMBC?=,MN,S<D8,;?T98:?;X,"M?@
PDOH DQG IHPDOH VWXGHQWY XVH IRXU PDLQ W\SHV RI WRROV QDP
D<:RT<RS8, <:9,:M:,L8BU<D, QDTS;, ?M, BWQ@<:R8, ;8WT<D, ;?CSTD<?CM:; X, .8S<D8, ;?T98:?;,

XVH SUR¢{OH SLFWXUH SKRWRV DQG QRQ YHUEDO FOXHV WR JHW W
J)DFHERRN DQG PDOH VWXGHQWY UHFHLYH VH[XDO!VWLPXODWLRQ Il
98B,9CNN8B8:Q8;,H8B8,<D;M,NMT:9,C:,?@8,8WA8Q?<?CM:;,<:9,MT?QMS8;,MN,?@8CB, .<Q8UMMP,
B8VTS;?;X,*<D8,;?T98:?;,T;8,.<Q8UMMP,S<C:D=,NMB,;8WT<D,;?CSTD<?CM:,HAQCD8,N8S<D8,;?T
GHQWY DUH YLFWLPL]I]HG E\ GLUHFW UHTXHVWY DQG LQGLUHFW LQVI

UCT(>GBIDYRS:98B,9CNN8B8:Q8K,;8WT<D,;?CSTD<?CM:K,N<Q8UMMPK,:8:98B!B8Q8CLSB,C:?8B<Q?CM:

" &M;?RB<9T<7?8,/?T98:?K, $8A<B?S8:?, MN,/MQCMDMR=K, .<QTD?=, MN,'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,
S<@8;@<n"_>Im=<@MMXQMS
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2TW;@8,ZT:<B<?:<S,,.$X,Z<H;@<D=%

)@8,<BS89!;?BTRRDS8,U8?H88:,?@8,2))%,<:9,?@8,/BC,2<:P<:,RML8B:S8:?, ABMATQ89,:.CR
QL:{;FDQW QXPEHUV RI ZDU GLVDEOHG LQ WKH 1RUWK DQG (DVW UHJ
C:R,?M,B8Q8:?,:?T9C8;,1$8A<B?S8:?,MN,/MQC<D,/8BLCQ8:K,EF™c,":T<D,&8BNMBS<:Q8, (8
AMB?;,1'QQMT:?;,MN,*TDD<C?CLT,$C;?BCQ?K,EF"EJ,?@8,D<;?,A@<;8,MN,?@8,H<B,<DM:8,B88:98B89,
"GKFFF,A8MAD8,H<BI9C;<UD89,<:9,<SM:R,?@8,?M?<D,:-TSU8B,MN,H<B!9C;<UD89,C:,?@8,+MB?@K,
ML8B,#F0,<B8,A@=;CQ<DD=,9C;<UD89X,

)@8,;7T9=, H<;, Q<BBC89, MT?, C:, *<BC?CS8A<??T, $CLC;CM:<D, /8QB8?<BC<?, <B8<, C:, ?@8, *TD
ODLWLYX 'LVWULFW 7KH VWXG\ SRSXODWLRQ ZDV LGHQWL¢HG WKL
'<SADC'R, S8?@M9;,<:9,?@8, 9<?<, H8B8, QMDD8Q?89, ?@BMTR@, Q<;8, :?TIC8;K, VT8;?CM::<CBS,
‘TBL8=,<:9, P8=IC:NMBS<:?, C:?8BLC8H;X, 7@8B8<;, ?@8, S<C:, MUa8Q?CL8, MN, ?@8, ;2T9=, H<;,

WR ¢QG RXW GLYHUVH IDFWRUV EHKLQG VRFLDO VWLJPDWL]DWLRQ
<D;M,<??8SA?89,?M,UBC:R,MT?,?@8,;MQCM!8QM:MSCQ,Q@<B<Q?8BC;?CQ;,MN,?@8,9C;<UD89,<:9,?@¢
CSA<Q?;,MN,;MQC<D,;?CRS<X,

)@8, ;?T9=, NMT:9, 9CL8B;8, ;MQC<DK, 8QM:MSCQK, A;=Q@MDMRCQ<DK, C:NB<;?BTQ?TB<DK, AMDC?C
KHDOWK DQG PHGLFDO IDFWRUV WR EH QRWHZRUWK\ LQ LQFUHD\
H<BI9C;<UD89X, 1SAMB?<:?D=K, C:,<:, ML8B<DD, S<::8BK, ?@8;8, H<B!9C;<UD89, <B8, ;?28B8M?=A89,
C:,?@8,:MQC8?=K, 9C;QBCSC:<?89, NBMS, HMBPAD<Q8:K, C;MD<?89, C:, ?@8, N<SCD=, NBM:?K, <:9, MN?¢
@<BS89, U=, 98BMR<?MB=, D<U8DC:RX, 78, NMT:9, ?@<?, B8<Q?CM:;, <SM:R, ?@8, LCQ?CS;, L<BC89,
NBMS,DM:8DC:8;;,?M,; TCQCI8,<??8SA?;X,)M,B89TQ8,;?CRS<K,C:,QM:QDT;CM:K,?@8,;7T9=,<9LM
FDWHV DFWLYH LQYROYHPHQW RI ERWK WKH JRYHUQPHQW DQG WKH
C:,MB98B,?M,?<P8,B8D8L<:?,S8<;TB8;X,,,,

UCT(>GBIDYMQC<D,/?CRS<K, 7<B!$C;<UD89K,/?8B8M?=A8K,$C;QBCSC:<?CM:K,$8BMR<?MB=,2<
UBDC:R

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDM R=K,.<QTD’?=,MN,'B’?;K,S:CL8B;C’?=,MN,&QB<98:C=<K,/BC,2<:P<
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$@<B;@<P<,Z<BT:<B<?@,@T;@<B<,Z<S<DB<?@&:8

-:8,MN,?@8,S<C:,ABMUDSS;,<SM:R,ABC;M:,C:S<?8;,C;,ABC;M:,;BWADMC?<?CM:X,,%;A8QC<DD=K,
S<:=,C;;T8;,B8D<?89,?M,;8WT<D,U8@<LCMTB, @<L8,BC;8:,C:,/BC,2<:P<:;,ABCM:,;=;?8S,C:
QDT9C:R,?@8,C:QB8<;89,: TSU8B,MN,Q<;8;,M:,;8WT<D,<UT;8K,C:QB8<;8,MN,;8WT<DD=,?B<:;SC?
?89,980Q8<;8;,<:9,?7@8,C:QB8<;89,LCMD8:Q8,<?,ABC;M:; X,)@8,S<C:,MUa8Q?CL8,MN,?@C;,;?T9=,

ZDV WR ¢QG RXW ZKHWKHU KRPRVH[XDO EHKDYLRXU LV DQ DFW ZKL
D SDUWLFXODU JURXS RI SHRSOH RU DQ DFW WKDW FDQ EH JHQHUL
DOVR DLPHG DW LGHQWLI\LQJ VWUDWHILHVY XVHG E\ SULVRQ LQPDW
SULVRQ DQG KRZ VXFK EHKDYLRXU LPSDFWHG RQ LQFUHDVLQJ YLRO
S8?@M9,H<;,T;89,<;,?7@8,S<C:,?MMD,MN,QMDD8Q?C:R,9<?<,NMB,?@C;,;?T9=X,"[,S<D8,ABC;M:,C:
S<?8;,MT?,MN,#0",C:S5<7?8;,<?,?@8,&<DD<:;8:<,QMBB8Q?CM:<D,Q8:?B8,H8B8,;8D8Q?89,NMB,?@C;,

VWXG\ XVLQJ WKH SXUSRVLYH VDPSOLQJ PHWKRG ,Q DGGLWLRQ
;8D8Q?89,NMB,C:?8BLC8H;X,

7KLV VWXG\ ¢QGLQJV VKRZ WKDW ZKHQ DQ LQPDWH PHW D VXLWDEO
;?B<?8RC8;,?M,;8D8Q?,@CS,NBMS,M?@8B,C:5<7?8;,<:9,7@C;,H<;,L8B=,,CSCD<B,?M,?@<?,MN,MAAM;C?8,
;8W,B8D<?CM:;@CAX,5:98B,?@C;K,;8WT<D,B8D<?CM:;@CA;,”MMP,AD<Q8,UM?@,HC?@,<:9,HC?@MT?,”
FRQVHQW RI WKH RWKHU SDUWQHU 7KLV VWXG\ ¢QGLQJV DOVR UHY|
?M,@MSM;8WT<D,B8D<?CM:;@CA;,C:,MB98B,?M,B89TQ8,?@8,;?B8;;,?@8=,R<C:89,NBMS,:M?,U8C:R,
<UD8,?M,;<?C;N=,?7@8CB,;8W,9BCL8,H@CD8,?@8=,H8B8,CSABC;M:89X,.C:<DD=K,?@8=,RM?,<99CQ?89,’
@MSM;8WT<D,U8@<LCMTB,98A8:9C:R,M:,?@8,?CS8,9TB<?CM:,?@8=,;A8:?,<?,?@8,ABC;M:,<:9,
:MBS;,U<;89,M:,;8:CMBC?=,MN,C:S<?8;,DCLC:R,C:,?@8,ABC;M:,<?,?7@8,?CS8X

UCT(>GBIDMMT:R,ABC;M:,C:S<?8;K,@MSM;8WT<D,U8@<LCMTBK,ABC;M:,;8WADMC?<?CM:
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E,,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<



*)CNCMGQPCE?({GOFGMGKFO@M(D?JIT(GA(?RC(SPQ@O?(GA(S
NCMGQPCE?(7BG CO?D(GE(ICEFGB(#F?F_CED
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1:,7@8,98L8DMASS8:?, MN,RDMU<D,8QM:MS=K, S8R<,98L8DMAS8:?,ABMa8Q?;! @<L8,U88:,Q<B
BC89,MT?,U=,UM?@,98L8DMA89,<:9,98L8DMAC:R,QMT:?BC8;X,%L8:,?@MTR@,;TQ@,98L8DMASS:?,
ABMa8Q?;,B8;TD?,C:,8QM:MSCQ<D,<:9,A@=;CQ<D,ABMRBS;;K,?@M;8,QM:?<C:,<, @CR@,;MQC<D,QM;?,
108B:8<K,EFFFJX,)@T;K,;MQCMDMRC;?;,<B8,@CR@D=,C:?8B8;?89,C:,;?T9=C:R,;MQC<D,CSA<Q?;,M:,
C:9TQ89,98L8DMASS:?, ABMa8Q?;X,)@C;,;?T9=, @<;,<??8SA?89, ?M, C98:?CN=,?@8, CSA<Q?;, MN,
LQGXFHG GHYHORSPHQW SURMHFWYV RQ VHQLRU FLWL]JHQV E\ WDNLC
WKH UHVHDUFK ¢HOG 4XDOLWDWLYH PHWKRG ZDV XVHG DV WKH P}

VHQLRU FLWL]HQV ZKR ZHUH DIIHFWHG E\ WKH UHVSHFWLYH SUF
+8DTSR<S<,g,&T??<D<SK,H8BS,;8D8Q?89,NMB,QM:9TQ?C:R,C:,98A?@!C:?8BLC8H;X,)@8,8QM
QRPLFDO LVVXHV IDFHG E\ VHQLRU FLWLJ]HQVY ZHUH WKH QHJDWLYH
<99C?CM:<D,C:QMS8,R8:8B<?C:R,;MTBQ8;,?@8=,B8Q8CL89,NBMS,?@8CB,@MS8,R<B98:;K,CSA<Q?;,
M:,?@8CB, ;8QM:9<B=,8SADM=S8:?;,<:9,NMM9, ;8QTBC?=X,$T8,?M,?@8,UDMQPC:R,MN,ABSLCMT;,
LQFRPH JHQHUDWLQJ VRXUFHVY WKH VHQLRU FLWL]JHQV KDV EHFRPF
FDOO\ PDUJLQDOL]HG 7KHVH LPSDFWV KDYH EHHQ PRUH FRPSOH[ G
LQ HIWUHPHO\ GU\ DUHDV 7KH\ KDYH DOVR EHFRPH SV\FKRORJLFD
?@8CB,C:<UCDC?=,?M,S<C:?<C:,B8D<?CM:;@CA; HC?@,?@8CB,Q@CD9B8:K,B8D<?CL8;,<:9,7@8,QMSS
)@C;,;C?T<?CM:, @<;,HMB;8:89,;C:Q8,?@8=, @<L8,:M,S8<:;,MN, S<C:?<C:C:R,B8D<?CM:;@CA;,
HC?@,?@8,BBDCRCMT;,C:;?C?T?CM:;X,

'‘QQMBIC:R,?M,?@8,<:<D=;C;,MN,?@8,Q<;8,;?T9C8;K,C?,H<;,8LC98:?,?@<?,<;,<,;MQC<D,RBMTA,
VXEMHFW WR VRFLDO H[FOXVLRQ VHQLRU FLWL]JHQV EHFRPH IXUWI
GHYHORSPHQW SURMHFWV 7KHUHIRUH LW LV LPSRUWDQW WR SD\
H@8:,8W8QT?C:R,98L8DMASS:?,B8D<?89,AMDCQCS;X,

UCT(>GBIDV,QGXFHG GHYHORSPHQW VHQLRU FLWL]JHQYV VRFLR HFRQRF
S8:?,AD<::C:R

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
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ZX3X\X/,'U8=B<?@:8,1,'U8=,(<?@:<=<P8 E,

7KLV VWXG\ KDV DWWHPSWHG WR ¢QG RXW WKH VRFLDO FXOWXUDO
A<?C8:?;,?M,NMDDMH, 78;?8B:,<:9,C:9CR8:MT;, MB?@MAB89CQ, ?B8<?S8:?;X,)@8, ;?T9=K,HQ@CQ@,
QM:;C;?89,<,;<SAD8,MN,NMB?=,A8MADS8K,H<;,U<;89,M:,?@8,C:NMBS<?CM:,R<?@8B89,NBMS, Z<:
9=,\M;AC?<D,<:9,3TBT98:C=<,1:9CR8:MT;,*89CQ<D,08:?B8X,$<?<,QMDD8Q?CM:,H<;,9M:8,LC<,
VT8;?CM::<CB8;,<:9,;8SC!;?BTQ?TB89,C:?8BLC8H;X

$FFRUGLQJ WR WKH ¢QGLQJV RI WKH VWXG\ WKH PDMRULW\ RI WK
S89CQ<D,;=;78S;,<B8,BTB<D,/C:@<D< "T99@C;?, A8MAD8,H@M,<B8,S<BBC89,<:9,SMB8,?@<:,0],
=8<B;,MD9X, 1:,<99C?CM:K,?@8,A<?C8:?;, @<L8,<D;M,B8Q8CL89,89TQ<?CM:,8C?@8B,TA,?M, 3X0X%X,
-B9C:<B=,28L8D, MB, 3X0X%X,'9L<:Q89, 28L8DX, *<aMBC?=,MN, ?@8,A<?C8:?;,H@M,NMDDMH89, C:
9CR8:MT;,S89CQC:8,H8B8,8SADM=89,H@8B8<;,?@8,S<aMBC?=,MN,?@8,A<?C8:?;,H@M,NMDDMH89,
WKH :HVWHUQ PHGLFDO VA\VWHP ZHUH XQHPSOR\HG ORGHUQ VFLHQV\
78;?8B:,S89CQ<D,;=;?8S,H8B8,M:8,S<aMB,B8<;M:;,NMB,A<?C8:?;,?M,NMDDMH,78;?8B:,589

CQC:8X,.MB, C:;?<:Q8K, ?@8, T;<R8,MN, p!B<=K, ?@8, <L<CD<UCDC?=,MN,A@<BS<Q8T?CQ<D;K, <:9,?@¢
VFLHQWL¢{F QDWXUH RI t:HVWHUQ WUHDWPHQW PHWKRGY KDYH KLJK
;8D8Q?,78;78B:,S89CQ<D,?B8<?S8:?;X,-:,?7@8,QM:?B<B=K,;MS8,ABMAD8,NMDDMH, C:9CR8:MT;,
S89CQ<D,?B8<?S8:?,S<C:D=,9T8,?M,?@8,<??C?T9C:<D,N<Q?MB;,;TQ@,<;,?@8,AMATD<BC?=,MN,?@8
GRFWRU DQG WKH WUHDWPHQW 7KXV WKHUH ZDW D VLIQL¢{FDQW (
M:;,?@<?,D89,A<?C8:?;,?M,NMDDMH,8C?@8B,C:9CR8:MT;,MB,78;?8B:,S89CQ<D,;=;?8S;X,

UCT(>GBIDYL:9CR8:MT;,MB?@MA89CQ, ?B8<?S8:?;K, 78;78B:,MB?@MAB89CQ, ?2B8<?S8:?;K,;QC
HQWL¢(¢F PHWKRGV

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E, /8:CMB, 28Q?TB8BK, $8A<B?S8:?, MN, /IMQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,

IBC,2<:P4



*(IGOFGMGKFO@M(!?JIT(GE(?RC(SICE?F?T(GA(@(IFER@M@H#
PJEF?T(X>F?R(!QCOF@M(4CACBCEOC(?G(0@M@]@?R@(4FIF]
2FMM@KCY

(X&X+,/<:9<S<DC,1,Z<DC:R<,)TOMB,/CBL<

6WXGLHVY FRQGXFWHG LQ 6UL /DQND UHJDUGLQJ VRFLDO LGHQWLW\
HWKQLF LGHQWLWLHV +RZHYHU VXI¢(¢FLHQW DWWHQWLRQ KDV QRYV
C98:?7C?=,;TQ@,<;,?@8,C98:?C?=,MN,/C:@<D<!0<?@MDCQ,A8MAD8X,%;A8QC<DD=K,NMDDMHC:R,?@8
@<D<!I"T99@C;?,SML8S8:?;,C:,?@8,AM;?,H<B,QM:?8W?K,C?,C;,QBTQC<D,?M,8W<SC:8,M?@8B,NMBS;,
MN, C98:?C?=,C:,/BC,2<:P<X,)@8B8NMB8K,?@C;,;?T9=, @<;,8W<SC:89,?@8,098:?C?=,MN, <,/C:@<
OD &DWKROLF FRPPXQLW\ RI ¢VKLQJ YLOODJH 7KH VWXG\ IRFXVHV
ZDWKD 5LGLZHOOD ¢VKLQJ YLOODJH DQG IXUWKHU!/'LGHQWL¢{HV WKH
VSHFWLYH FRPPXQLW\ UHFRJQL]J]HV WKHLU LGHQWLW\ WKH DWWHPS
?@8CB,C98:?C?=,<:9,?7@8,C;;T8;,N<Q89,U=,?7@8S,C:,;TQ@,C:;?<:Q8;X

)@8,9<?<,NMB,?@8,;?T9=,H8B8,R<?@8B89,LC<,C:?8BLC8H;,HC?@,8CR@?,A8B;M:;,?M,B8ABS;8:?,
?@8,H@MD8,QMSST:C?=,<:9,NMTB,P8=,C:NMBS<:?;,MN,?@8,B8;A8Q?CL8,LCDD<R8X,)@8,;?T9=,@<;,
GHWDLOHG KRZ WKH ¢(VKLQJ FRPPXQLW\ LQ 5LGLZHOOD SD\V DWWHC
C:,S<C:?<C:C:R,;MQC<D,B8D<?CM:;@CA;,<:9,S<BBC<R8,B8D<?CM:;@CA;X, 1:,<99C?CM:K,?@8,;?T9=,
8WAD<C:;,?@8,LC8H;,MN,?@8,QMSST:C?=,B8R<B9C:R,BBDCRCMT;,<:9,8?@:CQ,C98:?C?C8;,<:9,7@8,
9CNN8B8:Q8;,U8?H88:,?@8,A8MADS8;,H@M,A<=,<??8:?CM:,?M,?@8,QM:Q8A?,MN,ATBC?=,<:9,?7@M;8,
ZKR GR QRW ,W ZDV DOVR HYLGHQW WKDW WKH FRPPXQLW\ LQ 5LGL
<,;?BM:R,B8D<?CM:;@CA HC?@,?@8,0<?@MDCQ,Q@TBQ@X,$8A8:9C:R,M:,?@8CB,DCN8,QCBQTS;?<:(
?@8,QMSST:C?=,98QC98;,?M,RCL8,ABCMBC?=,8C?@8B,?M,?@8,8?@:CQC?=,MB,BBDCRCM:X,)@8CB,C
M:,8?@:CQ,<:9,B8DCRCMT;,C98:?C?=,<:9,ATBC?=,<D;M,98A8:9; M:,?@8,9CNN8B8:?,;MQCM!8QM:MS
CQ,QCBQTS;?<:Q8;,MN,?@8CB,DCN8X,

UCT(>GBIDV,GHQWLW\ PXOWLFXOWXUDOLVP ¢(VKLQJ FRPPXQLW\ HWKQ

" 3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,/8:CMB,&BMNS;;MB,C:/MQCMDMR=K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,B?;K 5:CL8B;C?=,MN,&8B<98:C
=<K,/BC,2<:P<



$PQGB?@EOC( GA(IP@MM(!0@MC(>GPCE( 1IE?BCQBCECJBD( FE( 4CKFGE@M @
)CNCMGQPCE?(

&X'X\,/<:9<S<DC

(YHQ WKRXJK VWXG\LQJ HOQWUHSUHQHXUVKLS ZDV SRSXODU LQ WKH
S<:=,;MQC<D,;QC8:?C;?;, @<L8,;?<B?89,A<=C:R,<??8:?CM:, ?M, ?@C;, ?MACQX, -:8, MN, ?@8, S<aMB,
UHDVRQV IRU WKDW LV WKH LGHQWL¢(FDWLRQ RI WKH SRWHQWLDOL
?MH<B9;,BBRCM:<D,98L8DMASS8:?,<:9,?@8,8DCSC:<?CM:,MN,AML8B?=X,)@8,;?T9=,C:?8:989,?M,

¢QG RXW WKH zZD\V WKDW VPDOO VFDOH IHPDOH HQWUHSUHQHXUYV
L8DMASS8:?,<:9,C98:?CN=,@MH,?@8CB,QM:?BCUT?CM:,MN,;S<DD,;Q<D8,N8S<D8,8:?B8AB8:8TB;,C:,
;?B8:R?@8:C:R,?@8,9MS8;?CQ, 8QM:MS=K, ?@8, S8<:;,7@BMTR@, H@CQ@, ;S<DD, ;Q<D8,N8S<DS8,
8:?B8AB8:8TB;,QM:?BCUT?8,?M,?@8,R8:8B<?CM:,MN,DCL8DC@MM9;,<?,?@8,B8RCM:<D,D8L8D,<:9,? @t
LGHQWL¢(¢FDWLRQ RI LVVXHV IDFHG E\ WKH VPDOO VFDOH IHPDOH H(
MT?,?7@8CB,UT;C:8;;8;X,0F,;S<DD,;Q<D8,N85S<D8,8:?B8AB8:8TB;,H8B8,;8D8Q?89,NMB,?@8,;?T9=,
U<;89,M:,;=;?8S<?CQ,B<:9MS, ;<SADC:RX,)@8,9<?<,QMDD8Q?CM:,H<;,Q<BBC89,MT?,?@BMTR@,
Q<;8,;?T9C8;,<:9,VT8;?CM::<CB8; X,

7TKH VWXG\ ¢QGLQJV VKRZ WKDW PRVW RI WKH VPDOO VFDOH IHPDC
R<R89, C:,;8HC:RK,B8?<CD, UT;C:8;;8;K,<:9,?@8,ABMI9TQ?CM:, MN, ;H88?;,<:9,;:<QP;X,) @8,
S<C:,B8<;M:;,NMB, ;S<DD, ;Q<D8,N8S<D8,8:?B8AB8:8TB;,?M,QMSS8:Q8,UT;C:8;;8;,H8B8K,
9MS8;?CQ,8QM:MSCQ,C;;T8;K,AML8B?=K,D<QPC:R,S8<:;,MN,C:QMS8;K,:8Q8;;C?=,?M,U8QMS8,
LQGHSHQGHQW DQG WR XWLOL]JH WKHLU VNLOOV )XUWKHUPRUH WK
MN,DCL8DC@MM9;,<?,?@8,B8BRCM:<D, D8L8DK,B89TQ?CM:,MN,N8S<D8, T:8SADM=S8:?,<;,?@8,S<aMB
AM?8:?C<DC?C8;,MN,N8S<D8,8:?B8AB8:8TB; @CA,C:,?8BS;,MN,?@8,98L8DMASS8:?,MN,B8BRCM:<D,;S<DD,
;Q<D8,N8S<D8,8:?B8AB8:8TB; @CAX,)@8,5<C:,C;;T8;,N<Q89,U=,N8S<D8,8:?B8AB8:8TB;,H8B8K,
?@8,D<QP,MN,Q<AC?<D,NMBS<?CM:K,S<BP8?C:R,C;;T8;,<:9,U<D<:QC:R,9MS8;?CQ,HMBP,HC?@,?@8CE
DCL8DC@MM9;X,\MH8L8BK, ?@8,;?T9=,NMT:9,MT?,?@<?,;S<DD, ;Q<D8,N8S<D8, 8:?B8AB8:8TB; @CA,
FDQ EH XWLOL]JHG DV DQ HIIHFWLYH VWUDWHJ\ LQ UHJLRQDO GHYHC

UCT(>GBIDV,S<DD,;Q<D8,8:?B8AB8:8TB; @CAK,BERCM:<D,98L8DMASS:?K,9MS8;?CQ,8QM:MSCQ,
C;;T8;

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B598:C=<K,/BC,2<:P



H#GPQ@B@?FNC(12JIT(GA(?RC(4GMC(GA(4JB@M(>GPCE(FE(R
KJP@()CNCMGQPCE?(7BG CO?(@D(@(QGNCB?T(@MMCNF@? RSN Sl & PP C(
FE(?RC(!CMCO?CI(?]G(2FMM@KCD(FE(?RC(LFSFM@()FNFDFGH 2@BF(
)FNFDFGE

X*X+X&BBS<?@CDsIPX3,*<:TB<?@:8 E,

)@8,;?T9=,H<;,U<;89,M:,?@8,A<B?CQCA<?CM:,MN,BTB<D,HMS8:,C:,?@8,$CLC+8RTS<,$8L8D
MAS8:?,&BMa8Q?, H@CQ@, H<;,98;CR:89, ?M, <DD8LC<?8, AML8B?=X,)HM, LCDD<R8;K, :<S8D=K,+CD
R<D<,<:9,2C:PTSUTBs,,,C:,?@8,"CUCD<,3$CLC;CM:<D,/8QB8?<BC<?,9CLC;CM:,H8BS,;8D8Q?89,<;,
B8;8<BQ@,;C?8;X,

)@8,S<C:,C:?8:2,MN, ?@C:;, B8;8<BQ@, H<;, ?M, C98:?CN=, ?@8, :<?TB8, MN, BTB<D, HMS8:;, A<B?CQ
CA<?CM:, C:, ?@8, $CLC, +8RTS<, 98L8DMASS:?, ABMa8Q?X, "M?@, VT<DC?<?CL8, <:9, VT<:?C?<?CL8,
S82@M9;, H8B8, T;89, NMB, QMDD8Q?C:R, C:NMBS<?CM:X, $8?<CD89, C:?8BLCS8H;, H8B8, Q<BBC89, MT?,
NMB,QMDD8Q?C:R,VT<DC?<?CL8,9<?<,H@CD8,<,; TBL8=,VT8;?CM::<CB8,H<; 8SADM=89,NMB,?@8,M?@
HU PHWKRG (DFK DUHD KDG EHQH¢FLDULHV UHJLVWHUHG IRU W
IDPLOLHV ZLWK IHPDOH EHQH¢FLDULHV ZHUH FKRVHQ IURP WKH WR
B8;8<BQ@X

'LITHUHQW OHYHOV RI WKH IHPDOH SDUWLFLSDWLRQ ZHUH LGHQWL,
$CLC,+8RTS<,ABMRB<SX,,1:,?@8,58<:,7CS8K,;MS8,MN,?@8,Q@<B<Q?8BC;?dQ;,MN,?@8,A<B?CQCA<
?CM:,MN,HMS8:,H8B8,QMSSM:,?M,UM?@,<B8<;,H@8B8<;,;MS8,0@<B<Q?8BC;?CQ);,H8B8,T:CVT8,
?M,8<Q@,LCDD<RS,C:,?@8,;?T9=X,)@8, S<C:,Q@<DD8:R8;, 8BWA8BC8:Q89, U=, HMS8:, C:, ?<PC:R,
SDUW LQ WKH SURJUDP ZHUH WKH LQAXHQFH RI PHQ WKH ODFN RI
LOQVXI¢FLHQW WUDLQLQJ SURJUDPYVY DQG IROORZ XS DFWLYLWLHV FR
A<B?CQCA<?CM:,C:,?@8,ABMRB<SS8X

UCT(>GBIDYOMSST:C?=,98L8DMASS8:?K,.8S<D8,A<B?CQCA<?CM:K,$CLC,+8RTS<,ABMa8Q?

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E, /8:CMB, 28Q?TB8BK, $8A<B?S8:?, MN, /IMQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,
/BC,2<:Ps



3@?JB@M()FD@D?CBD(@EI(?RC(!CEFGB(#F?F_CE(7GQIM@?FGEV((/RC($PQ@0?(
GA(4CDC??MCPCE?(GE(?RC(IJE@PFH*AACO?CI(ICEFGB(#F?F_CE(
H#GPPJEF?T

7<?@;<D<,*T:<;C:R@8,|,*<DDCP<,&C::<H<b<

7KH LQWHQW RI WKLV UHVHDUFK ZDV WR LQYHVWLJDWH WKH ZD\V W
?=I<NN8Q?89,U=,?@8,/T:<SC,9C;<;?8B,N<Q89,L<BCMT;,;MQC<DK,8QM:MSCQ,<:9,A;=Q@MDMRCQ<D,
ABMUDSS;,C:,<,AM;?!;T:<SC,B8;8??D8S8:?,<B8<X,)@C;,;?T9=,B8;8<BQ@,H<;,QM:9TQ?89,C:,
<,B8;8?7D8S8:?,<B8<,P:MH:,<;,?@8,0@C:<,.BC8:9;@CA,LCDD<R8,DMQ<?89,<?,ZTBT:9TH<?7?8,
LCDD<R8,C:,?@8,'PS88S<:<,$CLC;CM:<D,/8QB8?<BC<?,9CLC;CM:,MN,?@8,3<DD8,9C;?BCQ?X,1:,MB98B,
?M,QMDD8Q?,VT<DC?<?CL8,9<?<K,<,ATBAM;CL8,;<SAD8,MN,"G,B8;AM:98:?;,H@M,H8B8,SMB8,?@<:,
]F,=8<B;,H<;,;8D8Q789,<:9,?@8=,H8B8,C:?8BLC8H89, T;C:R,<:,C:!198A?@,C:?8BLC8H,RTC98

OLQH 7KH ¢QGLQJV RI WKLV VWXG\ UHYHDO WKDW WKH UHVHWWOHC
C;;T8;,QMSA<B89,?M,?@8,AB8!;T:<SC,;C?T<?CM:X,)@8,SM;?,QBC?CQ<D,ABMUDS8S,8WA8BC8:Q89,
U=,?@8S, H<;, ?@8, H8<P8:89, QDM;8B,N<SCD=,<:9,;MQC<D, :8?HMBP;, C:, ?@8, :8H, B8;8??D89,
QMSST:C?=X,)@C;,;C?T<?CM:,CSA<Q?89,:8R<?CL8D=,M:,?@8CB,A;=Q@MDMRCQ<D,@8<D?@,<:9,9<CD
H8DD,U8C:R,<:9,?@8=,9C9,:M?,P:MH,@MH,?M,98L8DMA,;MQC<D,UM:9;,<:9,QM::8Q?,HC?@=,HC?@,
?@8,:8HD=,B8;8??D89,QMSST:C?=X,1:,<99C?CM:K,?@8=,9C9,:M?,@<L8,;?<UD8,C:QMS8,R8:8B<?CM:,
<Q?CLC?C8;, T:DCP8,C:,?@8,A<;?,<:9,?7@C;,B8;TD?89, C:, ?@8S, UBQMSC:R, 8QM:MSCQ<DD=, SMBS,
GHSHQGHQW +RZHYHU WKH PDMRULW\ RI WKH LQWHUYLHZHG VHQL
?@<?,CBB8;A8Q?CL8,MN,<DD,?@8,<UML8!S8:?CM:89, @<B9;@CA;,N<Q89,U=?@8S,?@8,:8H,;8??D8
S8:?,N<QCDC?C8;,ABMLC989,?@8S,HC?@, C:QB8<;89,A@=;CQ<D,;8QTBC?=,?@8CB,DCL8;X,)@C;,;?T9
¢QGLQJV SRLOW WR WKH QHHG Rl UHH[DPLQDWLRQ RI UHVHWWOHPF
?M,CSAD8S8:?,?@8S,NMB,B8;8??DC:R,LTD:8B<UD8,QMSST:C?C8;X,,,,

UCT(>GBIDYRSC:R, QMSST:C?=K, ?;T:<SC, 9C;<;?8BK, B8;8??D8S8:?K, ;MQCM!A;=Q@MDMRCQ<D,
CSA<Q?;

",,3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B98:C=<K,/BC,2<:P<
E, /8:CMB, 28Q?TB8BK, $8A<B?S8:?, MN, /IMQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,

IBC,2<:P4
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Z<T,@<D=<,4<A5<:9,&BC=<9<B; @<:C,&B8S<B<¥&®@:8

J@OMTR@,/BC,2<:P<,C;,HC?:8;,C:R,<:,<RC:R,AMATD<?CM:K,?@8,5:C?89,+<?CM:;,:8H,RDMU<D,
C:98W,;?<?89,?@<?,/BC,2<:P<,C;,?7@8,U8;?,QMT:?B=,?M,DCL8,NMB,?@8,8D98BD=,AMATD<?CM:,<SM:R,
?@8,QMT:?BC8;,C:,/IMT?@,";C<X,%L8:,HC?@, ?@8, AB8;8:Q8, MN, ;<N87?=,:8?, ABMRBSS8;K, ?@8,
8D98BD=,AMATD<?CM:,N<Q8;,CSAMB?<:?,;MQC<D,C;;T8;X,)@C;,;?T9=,<CS;,?M,C98:?CN=,ABMUDSS;,
B8D<?89,?M,8QM:MSCQ,C:;8QTBC?=,<SM:R,MD9,<R8, A8MAD8,HC?@,;A8QC<D,B8N8B8:Q8,?M,Z<:9=,
9C;?BCQ?X,)@8,;?T9=,H<;,QM:9TQ?89,<? /C:@<ATB<,MN,3<:R<,1@<D<,ZMB<D8,9CLC;CM:<D,;8QB8
?<BC<?,ML8B,<,,CW,SM:?@,A8BCM9,NBMS,C:,?@8,=8<B,EF"'OX,)@C;,;?T9=,T;89,<,;=;78S<?CQ,B<:
9MS,;<SAD8,MN,OF,8D98BD=,A8MAD8,H@M,H8B8,8C?@8B,A8:;CM:8B;,MB,:M:!A8:;CM:,@MD98B; X,
78,<9MA?89,<,A@8:MS8:MDMRCQ<D, B8;8<BQ@,98;CR:,<:9,T;89,STD?CADS8,S8?@M9;, H8B8,
T;89,;CSTD?<:8MT;D=,?M,QMDD8Q?,UM?@,VT<DC?<?CL8,<:9,VT<:?C?<?CL8,9<?<X,

‘H ¢6QG WKDW HFRQRPLF LQVHFXULW\ KDV LPSDFWHG GLUHFWO\ R(
DCNS8, C:QDT9C:R, DCL8DC@MM9, <Q?CLC?C8;K, 9IMS8;?CQ, ?<;P;K, QM:;TSA?CM:, A<??8B:;,<:9, 8;A8
QC<DD=,A<B?CQCA<?CM;,C:,;MQC<D,<:9,BBDCRCMT;,<Q?CLC?C8;,<?,QMSST:C?=,D8L8DX,7COMH89, <
:M:!A8:;CM:<UD8,HMS8:,<B8,<?, @CR@8B,BC;P,MN,8QM:MSCQ,C:;8QTBC?=,?@<:,?7@8,MD98B,S8:,
HC?@,A8:;CM:;X,. TB?@8BK,?@C;,;?T9=,NMT:9,?@<?,8SM?CM:<D,<:9,;MQC<D,H8DD!U8C:R,@<;,98?78
BCMB<?89,CSS8:;8D=,9T8,?M,?@8,SM:M?M:MT;,H<=,MN,DCLC:R,<:9,9C;;<?C;N<Q?CM:,B8R<BIC:R,
DCN8X,1:,<99C?CM:,?M,?@8,;<N8?=,:8?, ABMRB<SS8;,7<BR8?789,<?,8D98BD=,A8MAD8,<?,QMSST:C?=,
D8L8DK,?@8,;MQC<DK,B8DCRCMT;,<:9,QMSST:C?=,98L8DMASS8:?,<Q?CLC?C8; H@CQ@,Q<:,8:@<:Q8,
?@8CB,A;=Q@M;MQC<D,H8DD!U8C:R,<B8,CSAMB?<:?,NMB,CSABMLC:R,?@8,VT<DC?=,MN,DCN8,MN,?@
D=,AMATD<?CM;,C:,BTB<D,;8Q?MB;X

UCT(>GBIDW6D98BD=K,1:;8QTBC?=K,$8A8:98:Q8K,A;=Q@M;MQC<D,C;;T8;,
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7CBDGED(1EK@KCI(FE(%@WDR@ ($EIJD?BT(@?(7BCDCE?(X>F?R(4CACBCEOC(
2G(<@?R@MC(7@MMC(0@QJJFI@(*BC@Y

TX*X$,)@<B<:R<:C,|,$<=<,'S<B<;8P<B<

2<P;@<,MB,2<PCBC, QB<N?HMBP, Q<:,U8,QM:;C98B89, <,?B<9C?CM:<D, C:9T;?B=,H@CQ@, @<;,U88:,
;TUa8Q?,?M,:8RDCR8:Q8,C:,?@8,AB8;8:?,QMSA8?C?CL8,;MQCM8QM:MSCQ,QM:?8W?X,’;,<:,C:9T;
?B=K,C?,C;,8:?HC:89,HC?@,?B<9C?CM:<D,<B?;,<:9,QB<N?C:R,?8Q@:CVT8;,C:@8BC?89,?M,/BC, 2<:P<X
\MH8L8BK,9T8,?M,C:<98VT<?8,<??78:?CM:,MN,?@8,B8D8L<:?,RML8B:S8:?,<T?@MBC?C8;,<:9,;M
QC8?=,?7@C;,C:9T;?B=,N<Q8;,:- TS8BMT;,ABMUDS8S;,<?,AB8;8:?X,)@8,AB8;8:?,;?T9=,C:?8:989,

WR ¢QG RXW VRFLRHFRQRPLF LVVXHV IDFHG E\ SHUVRQV ZKR ZHUH
?@8,H<=;,?7@<?,?7@8=,QM:?BCUT?8,?M,AB8;8BLC:R,?@C;,C:9T;?B=X,$<?<,H4;,R<?@8B89,U=,ABM
LC9C:R,VT8;?CM::<CB8;,?M,OF,HMBP8B;,H@M,H8B8,;8D8Q789,?@BMTR@,ATBAM;CL8,;<SADC:RX,
7KHQ WHQ LQIRUPDQWY ZHUH VHOHFWHG IRU FRQGXFWLQJ LOQWHUYL
UHYHDO WKDW WKH\ IDFHG GLI¢FXOWLHV LQ ¢QGLQJ UDZ PDWHULD
UMTBK,C;;T8;,B8D<?89,?M,;8DDC:R,?@8CB,8:9,ABM9TQ?;K,<AAD=C:R,:8H,?8Q@:MDMR=,?M,C:9T;?B=K,
D<QP,MN,ABMA8B,?B<C:C:RK,<:9,D<QP,MN,SM?CL<?CM:,?M,QM:?C:T8,HMBP,9T8,?M,?@8,9CSC:C;@C:
VRFLDO DFFHSWDQFH WRZDUGYV WKH LQGXVWU\ 7KHUHIRUH WKLV
?@8B8,;@MTD9,U8,S8Q@<:C;S;,?M,;<N8,RT<B9,?@C;,?B<9C?CM:<D,C:9T;?B=,U8Q<T;8,C?,C;,A<B?,MN,
/BC,2<:P<,@8BC?<R8,<;,H8DD,<;,C? ABMLC98;,8SADM=S8:? MAAMB?T:C?C8;,”M,DMQ<D,QMSST:C?=X,

UCT(>GBID\D<P;@<,C:9T;?B=K,;MQCM8QM:MSCQ,C;;T8;K,;S<DD,;Q<D8,8:?B8AB8:8TB; @CA

" 3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,&BMNS;;MB, C:,/MQCMDMR=K, $8A<B?S8:?, MN,/MQCMDMR=K, .<QTD?=,MN,'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,
/BC,2<:P<



/IRC($PQGB?@EOC(GA($E?CBE@M 3JBFDP(FE(4CKFGE@M()CNC

FXFXAXAX, +<L<B<?@:<

7TRXULVP LQGXVWU\ FDQ EH FRQVLGHUHG RQH RI WKH PDLQ GHYHOF
NMB, BBRCM:<D, 98L8DMASS8:?, RDMU<DD=,U=,UM?@, 98L8DMA89,<:9,98L8DMAC:R, QMT:?BC8;X, %;
A8QC<DD=K,?@8,?@CB9,HMBD9,98L8DMAC:R,QMT:?BC8;, @<L8,A<C9,<??78:?CM:,?M,?MTBC;S, C:9T;?E
2NHFK 7TRXULVP FDQ DOVR EH LGHQWL¢{¢HG DV RQH RI WKH PRV
PHQW VWUDWHJILHY IRU 6UL /DQND 7KLV VWXG\ LQWHQGHG WR ¢Q(
C:9T;?B=,0<:,QM:?BCUT?8,?M,B8RCM:<D,98L8DMASS:?,<:9,?M,C98:?CN=H@8?@8B,?@8,9C;?BCUT?CM;,
RI EHQH;WV RI WRXULVP LQGXVWU\ KDV DFWXDOO\ LPSDFWHG RQ |
<:<D=;C;,NMB,?@8;8,MUa8Q?CL8;,C; ABMLC989,T;C:R,<,Q<;8,,7T9=,U<;89,M:,&C::<H<D<,MTB
LVW UHJLRQ LQGLYLGXDOV ZHUH VHOHFWHG EDVHG RQ VWUDWL
VWXG\ 4XDOLWDWLYH GDWD FROOHFWLRQ WHFKQLTXHYVY QDPHO\ LQV
T;89,C:,?@8,9<?<,QMDD8Q?CM:,MN,?@8,;?T9=X,,

S,C:9T;?B=, @<;,<,DCSC?89,Q<A<QC?=,MN,R8:8B<?C:R,DCL8DC@MM9;,<?,<,BBRCM:<D,D8LSLC
%L8:,7@MTR@,<,N8H,DCL8DC@MM9;, @<L8,U88:,98L8DMA89,<BMT:9,D<BRS, ;Q<D8, @M?8D;,<:9,
EXVLQHVVHV IRUPDWLRQ RI QHZ HPSOR\PHQW RSSRUWXQLWLHYV DQ:
B8;MTBQ8;,C:,?@8,?MTBC;S,C:9T;?B=,H<;,L8B=,STQ@, DCSC?89X,\MH8L8BK,?MTBC;S,C:9T;?B=,
KDV IDFLOLWDWHG WKH GHYHORSPHQW RI UHJLRQDO LQIUDVWUXFW)
RI' YDULRXV PHGLDWRUV LQ WKH WRXULVP LQGXVWU\ WKH FRPPXQl
DQG HVSHFLDOO\ D KLHUDUFK\ KDV EHHQ FUHDWHG LQ REWDLQLQJ
?@8,?MTBC;S,C:9T;?B=X

UCT(>GBIDVL:?8B:<D,MTBC;S,1:9T;?B=K,(8RCM:<D,$8L8DMAS8:?K,*89C<?MB;,(MD8K,\C8B
DUFK YLQJ EHQH WYV

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<


xherdh
for

xherdh
T

xherdh
Receiving Benefits


*IGOFGMGKFO@M(12JIT(@SGJI?(?RC(SPQ@O?(GA(IG  M(<CIF@("NCB(
/RC(7ISMFO("QFEFGE

*<DC?@,3<=<:,7<:;<988B<,,|,/C;CB<,&C::<H<[O<

33XEOLF 2SLQLRQ" FDQ EH LGHQWL¢{HG DV D SDUW RI WKH SXEOLF
C98<;,8WABS;;89,U=,A8MAD8,MA8:D=,<:9,QML8B?D=,B8R<BI9C:R,L<BCMT;,C:QC98:7?;,<:9,C98<;,
MN,;MQC<D,DCN8X,\8:Q8K,ATUDCQ,MAC:CM:,C;,QM:;C98B89,<:,8;;8:?C<D,C?8S,C:,8W8QT?C:R,98
SMQB<Q=X,)@C;,C;,<D;M,CSAMB?<:?,C:,C98:?CN=C:R,A8MADS8"; MAC:CM:;,QMBB8Q?D=,H@8:NMBSC:R,
GHPRFUDF\ LQ D FRXQWU\ 7KLV VWXG\ DWWHPSWHG WR (QG RXW W
LQAXHQFH SXEOLF RSLQLRQ DQG GHPRFUDF\ %DVHG RQ WZR HYHQ\
9C;QT;;89,C:QC98:?;K, :<S8D=K, d'DT?@R<S<, C:QC98:?¢,<:9,d?@8, 5L<,&BMLC:QC<D,0MT:QCD,
(OHFWLRQ " WKLV VWXG\ LGHQWL¢{¢HG YDULRXV LQGLYLGXDO R
DURXQG WKH WZR LQFLGHQWY 'DWD FROOHFWHG XVLQJ TXDOL\
LQJV ZHUH DQDO\]HG HPSOR\LQJ FRQWH[W DQDO\VLVY 7KLV VWXG\ ¢
S89C<,?7@BMTR@,Q=U8B;A<Q8,<DDMH89,?M,NMBS,98SMQI  )=,N<QCDC?<?C:R,?@8,LC8H;,MN,A8MAI
H@M,@<9,C:98A8:98:? MAC:CM:; M?@8B,?@<:,ABMSM?C:R,M:D=,?7@8,LC8H;,MN,?@M;8,H@M,H8BS8,
UXOLQJ WKH FRXQWU\ ,Q DGGLWLRQ WKLV VWXG\ ¢QGLQJ UHYHDO
RSLQLRQ LQ VRFLDO PHGLD ZDV ODUJHO\ LQAXHQFHG E\ D PRGHUQL
B8ABS;8:?789,TBU<:,<B8<;X,1?,H<;,<D;M,8LC98:?,?7@<?,?@8,=MT?@,<??8SA?89,?M,, @<A8,ATUDCQ,
MAC:CM:,M:,;MQC<D,S89C<X,.TB?@8BK,;MQC<D, S89C<, @<;,<D;M,QM:?BCUT?89,?M,HC98:C:R,QCLCD
;MQC8?=,B8AB8;8:?<?CM:X,\MH8L8BK, ?@8B8, H<;, <, ?8:98:Q=,NMB, HMS8:, ?M, B8;?B<C:,NBMS,
NMBSC:R, C98MDMRCS;, M:, ;MQC<D, S89C<X, %L8:, ?7@MTR@K, ;MQC<D, S89C<, @<;, QMSADCS8:?89,
GHPRFUDF\ LQ RUGHU WR UHGXFH FRQALFWY RFFXUULQJ ZLWK VRF
<:C;S;, 1 ABMAS8B,D<:RT8,M:,/MQC<D,S89C<X,1?,;@MTD9,U8,<BRT89,?@<?,;TQ@,8:98<LMB;,
M:,;MQC<D,S89C<,HMTD9,<R<C:,9C;BTA?,98SMQB<Q=X,

UCT(>GBID) IQC<D,S89C<

" 3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,/8:CMB,&BMNS;;MB,C:/MQCMDMR=K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,B?;K 5:CL8B;C?=,MN,&8B<98:C
=<K,/BC,2<:P<


xherdh
on 

xherdh
delete

xherdh
the

xherdh
methods 

xherdh
delete

xherdh
to use

xherdh
capitalise the first letter


IRC(&GNCBEPCE?(ICO?GB(OGE?BFSJ? GE(?G(QBGNFIC(!GOF@
AGB(7CBP@ECE?MT()FD@SMCI(!GMIFCBD

0@<SC:9<,&B8S<B<?@;B\X*X$X(X\8B<?@,

7<B,<:9,?8BBMBC;S,Q<:,U8,QM:;C98B89,<:,T:AD8<;<:?,8WA8BC8:Q8,N<Q89,U=,5<:=,QMT:
?BC8;,?@BMTR@MT?,?@8, HMBD9X,)@C;, ;?T9=, H<;, Q<BBC89, MT?, :L8;?CR<?8,?@8, H<=;,?7@<?,
?@8,RML8B:S8:7?,;8Q7?MB,ABMLC98;,H8DN<B8,N<QCDC?C8;,<:9,;MQC<D,;8QTBC?=,NMB,A8BS<:8:?D=,
9C;<UD89,;MD9C8B;,H@M,U8Q<S8,LCQ?CS;,9T8,?M,?@8,?@CB?=,=8<B,MD9,QCLCD,H<B,C:,/BC,2<:P<X,
)@8,B8D8L<:?,C:NMBS<?CM:,NMB,?@C;,;?T9=,H<;,QMDD8Q?89,U=,QM:9TQ?C:R,C:!198A?@,C:?8BLC8H;,
HC?@,?8:,A8BS<:8:?D=,9C;<UD89,QMSU<?<:?;,B8;CIC:R,<?,?7@8,'U@CS<:;<DXk,/TH<,/<@<
:<,08:?B8,<?,&<:RMDD<,ZTBT:<R<D<X,)@8,B8;TD?;,MN,?@C;,;?T9=,;@MH,?@<?,?@8,9C;<UD89,
;MD9C8B;, @<L8,8WA8BC8:Q89, 8:MBSMT;, @<B9;@CA;, A@=;CQ<DD=K, A;=Q@MDMRCQ<DD=,<:9, ;M
FLDOO\ GXH WR WKH SURORQJ ZDU LQ WKH 6UL /DQND 7KLV VWXG\
DERYH PHQWLRQHG GLI¢FXOW VLWXDWLRQV KDYH VHYHUHO\ DIIHFV
SC;8BC8;,C:,?@8CB,9<=I?M!9<=,DCLS8;X,,-;,?@8,M?@8B,@<:9K,?@8CB,A8BS<:8:?,9C;<UCDC?C8;,@<L8,
<D;M,S<98,?@8S,?M,U8,<,ABCLCD8R89,RBMTA,C:,;MQC8?=,<;,H8DDX,)@8,;8BLCQ8;,ABMLC989,U=,
WKH JRYHUQPHQW DW WKLV FHQWUH KDYH FRQWULEXWHG VLJQL¢FC
?CM:;,NV <UD8,;MD9C8B;,CBB8;A8Q?CL8,MN,?@8,N<Q?,?@<?,?@8=,@<L8,QM:?BCUT?89,?M,S<PC
98A8:9<:?,S8:?<DC?=,<;,H8DDX,.C:<DD=,;MS8,;MD9C8B;,H8B8,MN, ?@8,LC8H,?@<?,?@8=,HMTD?9,
AB8N8B,?M,DCL8,HC?@,M?@8B,9C;<UD89,;MD9C8B;,<?,?7@8CB,MBCRC:<D,AD<Q8;,B<?@8B,?@<:,DCI
;8QDT989,AD<Q8X,)@C;,B8;8<BQ@,B8;TD: MC:?,?M,?@8,B88L<DT<?CM:,MN!|?@8,H<B!<NN8Q?89,;MD
GLHUVY UHKDELOLWDWLRQ DFWLYL) G RWKHU IRUPDO DQG L
NMB,ABMLC CQ,UBM<Q@8,NMB,NT?TB8,ABMRB<SS8X,,,,

UCT(>GBID\&8BS<:8:?D=,9C;<UD89,;MDIC8B;K,;MQC<D,;8QTBC?=K,H8DN<BSK,;MQC<D,Q<AC?<D
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?FGED(GA(GJ?R

/@CBMS<,(<?@:<P<:2@®08=,(<?@:<=<P8 F,

7KLV VWXG\ DWWHPSWV WR ¢QG RXW WKH VRFLRORJLFDO UHDVRQ)
=MT?@,QMSST:C?=,C:?M,8:R<RC:R,C:,"T99@C;S, 8;A8QC<DD=K,AMATD<B, "T99@C;?,<Q?CLC?C8;X,
-:8,MN,?@8,;TU,MUa8Q?CL8;,MN,?@8,;?T9=,C;,?M,C98:?CN=,?@8,R8:98B,9CNN8B8:Q8;,C:,UBQMS
C:R,B8DCRCMT;X,)@8,<:<D=;C;,MN,?@8,;?T9=,H<;,U<;89,M:,9<?<,R<?@8B89,NBMS,<,;<SAD8,MN,
EF,=MT:R,N8S<D8;K,EF,=MT:R,S<D8;K,F#"T99@C;?,SM:P;K,F#,<9TD?,S<D8;,<:9,F#,<9TD?,
N8S<DS8;,T;C:R,VT8;?CM::<CB8;,<:9,C:?8BLC8H;X,

'QQMBIC:R,?M,?@8,;?T9=K,?@8,=MT?@,?8:9;,?M,R8?,<??B<Q?89,?M,"T99@C;?,(8DCRCMT;,08:?B8;,
?M,;TQQ889,C:,?@8CB,9<=,7?M,9<=,<Q?CLC?C8;,;TQ@,<;,A8BNMBSC:R,H8DD <?,89TQ<?CM:<D,<Q?CL
C?C8;,<:9,8SADM=S8:?K, :MDLC:R,N<SCD=,C;;T8;K,S<C:?<C:C:R,U8??78B,N<SCD=,B8D<?CM:;@CAK,
;TQQ889C:R, C:,<B?C;?CQ,<:9,QB8<?CL8,<Q?CLC?C8;K, <:9, S<C:?<C:C:R,U82?8B, ;MQC<D, BBD<?CM:
;@CA;X,0MSA<B<?CL8D=K,89TQ<?89,=MT?@,<B8,R8??C:R,SMB8,<??B<Q?89,?M, "T99@C;S,H@CD8,
?@8,A<B?CQCA<?CM:,MN,=MT:R,N8S<D8;,C:,;TQ@,<Q?CLC?C8;,C;,<D;M,@CR@X,

&KDQJHV WKDW KDYH RFFXUUHG LQ WKH LQVWLWXWLRQV WHDFKLQJ
DV LPSRUWDQW IRU WKHVH FKDQJHVY $PRQJ WKHVIH FKDQJHV WKH
S<?CM:;, MN, BBDCRCMT;, C:;?C?T?CM:;, <??B<Q?,?@8,=MT:R8B, R8:8B<?CM:X, )@8;8, ?8<Q@C:R, C:
;?C?T?CM:;, <D;M, ?<P8, QM:;C98B<?CM:, MN, ?@8, B8VTCB8S8:?;, MN, ?@8, =MT?@X, %;A8QC<DD=K, ?@
8WA8Q?<?CM:,?@<?,8:R<R8S8:?,C:,?@8;8,BBDCRCMT;,C:;?C?T?CM:;,; TAAM;89D=,QM:?BCUT?8,?M,
B89TQ8,?@8,;?B8;;8;,?@<?,<QQMSA<:=,SM98B:,QMSA8?C?CL8,DCNS8,;?=D8;,MN,?@8,=MT?@, @<;,
S<98,,TQ@,"T99@C;?,C:;?C?T?CM:;,<??B<Q?CL8,?M,?@8,=MT:R8B,R8:8B<?CM:X,
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ZX2XIX,Z<;TBE:9,ZX,)@MB<98:CE<

7KHUH DUH VHYHUDO UHVHDUFK VWXGLHYVY RQ GLIIHUHQW GLPHQVLEF
<B;@CA,8W<SC:<?CM:,C:QDTIC:R,?@8, Q@<DD8:R8;,N<Q89, U=,Q@CD9B8: H@8:,;C??C:R,?@C;,8W
<SC:<?CM:K,=8?K,N8H,;?T9C8;, @<L8,NMQT;89,M:,?7@8,ABMUDSS;,?@<?,QM:NBM:?,?@8,A<B8:?;,

Rl JUDGH ¢YH VWXGHQWYV 7KHUHIRUH WKLV UHVHDUFK IRFXVHV RC
A<B8:?;,H@M,AB8A<B8,?@8CB,Q@CI ,?M,;C?,RB<98,G,;Q@MD<B;@CA,8W<SC:<?CM:K,H@CQ@,C
P8=,SCD8;?M:8,HC?@C:,?@8,89TQ<?CM:,;=;?8S,MN,/BC, 2<:P<X,78,;8D8Q?89,A<B8:?;,MN, EO,
VWXGHQWY IURP *DPSDKD GLVWULFW ZKR VDW WKH JUDGH ¢(YH VF
EF"0O,<;,MTB,;TUa8Q?,RBMTAX, 78, @<L8,T;89,;8SC!;?BTQ?TB89,C:?8BLC8H;,?M,QMDD8Q?,9<7?<,
<:9,C:?8BLC8H89,A<B8:?;,UBNMB8,<:9,<N?8B,?@8,8W<SC:<?CM:,C:,MB98B,?M!C98:?CN=,?7@8,Q@<D
OHQJHV DQG VWUHVV WKDW SDUHQWY HQFRXQWHU LQ WKHVH WZR \

38:8B<DD=, A<B8:?;,<B8, P:MH:, ?M,8W8B?,AB8;;TB8, M:, Q@CD9B8:, ?MH<B9;, ; TQQS8;;,C:,?@8,
;Q@MD<B;@CA,8W<SC:<?CM:,C:,MB98B,?M,MU?<C:,;?T98:?,;TU;C9C8;K,?M,8:BMDD,Q@CD9B8:,C:,ABS;
?CRCMT;,;Q@MMD;K,<:9,@8:Q8,AT;@,?@8S,?MH<B9;,QMSA8?C?CL8,89TQ<?CM:X,48?,C:,?@8,<Q?,MN,
S88?C:R,?@8;8,98S5<:9;K,A<B8:?;,N<Q8,QM:;C98B<UD8,8QM:MSCQ,<:9,,MQC<D,C;;T8; HOCQ@,
@<L8,:M?,B8Q8CL89,STQ@,<Q<98SCQ,<??8:?CM:,HC?@C:,/BC, 2<:P<,;MQC8?=X,48?K,?@C;,;?T9=,
B8L8<D;,?@<?,8L8:,?@MTR@, A<B8:?;,AD<=,<,LC?<D,BMD8, C:,AM;C?CL8D=,QM:?BCUT?C:R, ?MH<B9;,
Q@CD9B8:;,89TQ<?CM:K,?@8=,N<Q8,S<:=,;MQC<DK,8QM:MSCQ<D,<:9,A;=Q@MDMRCQ<D,Q@<DD8:RS8;
9T8,?M,8W?B8S8D=,QMSA8?C?CLS, 18,MN,RB<98,G,;Q@MD<B; @CA,8W<SC:<?CM:X,)@BMTR@,?@C
UHVHDUFK ZH VSHFL{FDOO\ LGHQWL¢{(HG WKDW WKHUH DUH QXPHUR
?@<?,8S8BR8,HC?@C:,?@8,N<SCD=,9T8,?M,?@C;,8W<SC:<?CM:X,.TB?@8BK,?@C;,B8;8<BQ@, B8L8<LC
WKDW LI D FKLOG IDLO WKLV H[DPLQDWLRQ SDUHQWY HQFRXQWHU
AB8;?CRCMT;,;Q@MMD,NMB,?@<?,A<B?CQTD<B,Q@CD9,<:9,?@8=,N<Q8,;MS8,,MQC<D <:9,A;:=Q@MDMR
ABMUDSS;,?”MMX,

UCT(>GBIDV * U D QDWLRQ SDUHQWV FKLOGU

" 3B<9T<?8K $8A<B?S8:? MN/MQCMDMR=K,.<QTD?=MN,B?;K 5:CL8B;C?=MN,&8B<98:C=<K
2<:P<,
E,/8:CMB,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,,,,,1115ss511s /BC,
2<P<!



xherdh
the grade

xherdh
the grade

xherdh
capitalise the first letter of each word


%FNFEK(JF?R(7@FEV(7DTORGDGOF@M(7BGSMCPD(GA(>GPCE(JF?R(LBC@D?(
#@EOCB

$@<SSCP<,*8898:C=5,<:9,&BC=<9<B; @<:C,&B8S<B<®@:8

"B8<;?,Q<:Q8B, C;,<,;8BCMT;, :M:IQMSST:CQ ;;8<;8;,RDMU<DD=, <;, H8DD, <;, DMQ<DD=X,
+<?CM:<D,0<:Q8B,0M:?BMD,&BMRB<SS8,1+00&J,B8AMB?;,?@<?,UB8<;?,Q<:Q8B, C;,AB8L<D8:?,
'QHVYV DPRQJ D VLIJQL,FDQW VHFWLRQ Rl ZRPHQ :H FRQGXFWHG
<SC:8,?7@8,A;=Q@M;MQC<D,ABMUDSS;,8:QMT  B89,U=,7@8,HMS8:,HC?@,UB8<;?,Q<:Q8B;,<:9,
?M,T:98B;?<:9, @MH,Q<:Q8B,CSA<Q?;,M:,?@8CB,VT<DC?=,MN,DCN8X,)@8,;?T9=,RBMTA,QM:;C;?89,
MN,#G,HMS8:,H@M,H8B8,B8RC;?8B89,C:,?@8,"B8<;?,0<:Q8B,0DC:CQ,<?,?7@8,?8<Q@C:R,@M;AC?<D,
C:,Z<:9=X,)@8,QDC:CQ,B8RC;?B=,H<;,T;89,<;,<,;<SADC:R,NB<S8,<:9,?7@8,#G,HMS8:,H8B8,
;8D8Q789,B<:9MSD=,NMB,?@8,;?T9=X,1:,?@8,;?T9=,;,<SAD8K,"F,HMS8:,H8B8,;8D8Q?89,ATBAM
;CL8D=,NMB,98L8DMAC:R,C:!198A?@,Q<;8,;?T9IC8;X,,)@8,;?T9=,H<;,QM:9TQ?89,ML8B,<,A8BCM9,
R PRQWKYVY LQ WKH \HDU AXDQWLWDWLYH GDWD ZHUH DQDO\]t
S<?CQ,<:<D=;C;,H<;,ABBNMBS89,M:,VT<DC?<?CL8,9<?<X,)@8,8?@CQ<D,<AABML<D,H<;,MU?<C:89,
NBMS,?@8,<9SC:C;?B<?CM:,MN,?@8,@M;AC?<DX,

)@8 ;?B8;;,Q<T;89,U=,?@8,CDD:8;;,<:9,7@8,?@8B<A8T?CQ,?B8<?S8:?,C;,;88:,U=,7@8,A<?C8:?;,

<, Vi;, ABMUDSS;X, 1:QB8<;C:R,8WA8:;8;,B8D<?89, ?M, ?@8, @8<D?@, ;88PC: R
U8@<LCMTB <:9,A@=;CQ<D,A<C:,Q<T;89,U=,?7@8,CDD:8;;,<D;M,CSA<Q?;,?@8CB,ML8B<DD,H8DD!U8
C:RX,0MSSM:D=,T;89,QMAC:R, S8Q@<:C;S;,C:QDT989,B8DCRCMT;,<Q?CLC?C8;,<:9,<;;,CR:C:R,
?@8S;8DL8;,?M,N<?8,<:9,9MMSX,0@<:R8;,MQQTBBC:R,C:,?@8,A@=;CQ<D,S<P8TA,9T8,?M,?@8,
S<;?8Q?MS=,@<L8,@CR@,CSA<Q?,M:,?@8CB,;8DN!CS<R8,<:9,7@8;8,<D;M,@C:98B89,;MQC<D,<:9,
VH[XDO UHODWLRQVKLSY SDUWLFXODUO\ DPRQJ WKH PLGGOH DJHG
D<QP,P:MHD89R8,<UMT?,:8H,S8?@M9;,MN,B8NB<SC:R,?@8,UM9<=X,"?,?@8,QMSST:C?=,D8L8DK,
FDQFHU SDWLHQWY ¢QG WKDW WKH\ DUH D VXEMHFW RI FRPPRQ WDC
<:9,QM:;C98B, ?@8;8, <;, U<BBC8B;, <R<C:;?, QMSST:C?=, A<B?CQCA<?CM:X,0MSST:C?=, U<;89,
89TQ<?CM:<D,ABMRB<SS8;,<B8,8;;8:?C<D,?M, TARB<98,?@8,A;=Q@M;MQC<D,H8DD!U8C:R,MN,?@8,
HMS8:,HC?@,UB8<;?,Q0<:Q8B;X,

UCT(>GBID\ XHV 4XDOLW\ |
)<LCMB

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&§B<98:C=<K,/BC,2<:P<


xherdh
disease prevalent 

xherdh
delete illness

xherdh
delete ‘the’

xherdh
a common problem

xherdh
capitalise first letter of each word


*IGOFGMGKFO@M(1?JIT(@SGJI?(?RC($DDICD(6@OCI(ST(IC\J@M
#RFMIBCE(>RCE(4CFE?CKB@?FEK(?G(?RC(IGOFC?T

$TD<:a<DC,(<D<P<BT;K@<:?@<,7<::C:<=<P8

/8WT<D,<UT;8,MN,Q@CD9B8:, @<;,U8QMS8,<,;8BCMT;,C;;T8,C:,SM9I8B:,/BC, 2<:P<,;MQC8?=X,
*<:=,;?T9C8;,@<L8,NMT:9,MT?,?7@<?,8L8:,?@MTR@,S<:=,;?B<?8RC8;,@<L8,U88!,CSAD8S8:?
89,7?M,AB8L8:?,;8WT<D,<UT;8,MN,Q@CD9B8:K,C?,;?CDD,8WC;?;,C:,/BC,2<:P<,<;,<,;8BCMT;,;MQC<D,
ABMUDSS,\CS<DC,EF"Eh,0MD<SU<R8h,EF"EJX,*<:=,RML8B:S8:?,<:9,:M:!RML8B:S8:?<D,
RUJDQL]DWLRQV WDNH YDULRXV VWHSVY WR UHKDELOLWDWH DQG U}
9B8:,?M,?@8,;MQC87=X,)@8,S<C:,MUa8Q?CL8,MN,?@8,;?T9=,C;,?M,C98:?CN=,?@8,S<C:,N<Q?MB;,?@<*
<NN8Q?,?7@8,;8WT<DD=,<UT;89,Q@CD9B8:,C:,?@8,ABMQ8;;,MN,<:9,<N?8B,B8C:?8RB<?CM:,HC?@, ? @!
;MQC8?=X,)@8,AB8;8:?,;?T9=,8W<SC:8;,?7@8,C;;T8;,MN,B8C:?8RB<?CM:, T:98B,NMTB, ?@8S<?CQ,
DUHDVY SURWHFWLRQ DQG VHFXULW\ ORYH DQG DIIHFWLRQ VHOI H

)@8,ATBAM;CL8,;<SADS,;8D8Q?89,NMB,?@8,;?T9=,QM:;C;?89,MN,=MT:R,RCBD;,H@M,H8B8,;TU
a8Q?,?M,;8WT<D,<UT,;8,<:9,H8B8,B8N8BB89,?M,?@8,$8A<B?S8:?, MN,&BMU<?CM:,<:9,0@CD9,0<B8,
U=,7@8,2<:9=,%$C;?BCQ?,0MTB?X,)@8,,7T9=,C;,U<;89,M:,?@8,<:<D=;C;,MN,VT<DC?<?CL8,9<?<,<:9,
?@8,ABCS<B=,9<?<,NMB,?@8,;?T9=,H<;,R<?@8B89,?@BMTR@,C:!198A?@,C:?8BLC8H;X,1:,<99C?CMK,
LQIRUPDWLRQ JDWKHUHG IURP WKH NH\ LQIRUPDQWYV ZHUH XWLOL]H

7TKH VWXG\ ¢QGV WKDW VH[XDOO\ DEXVHG FKLOGUHQ DUH UHMHFW
B8Q8CL8,DML8,<:9,;8QTBC?=K,<B8,T:<UD8,?M,B8Q8CL8,89TQ<?CM:K,; TNN8B,NBMS,CDD!@8<D?@K, @+
WKH ULVN RI JHWWLQJ DEXVHG IRU D VHFRQG WLPH IDFH VRFLDO
Q8B?<C:?=,B8R<BIC:R,NT?TB8,ABM?8Q?CM:X,

UCT(>GBIDYO@CDOK, /BWT<D,'UT;8K, 0@CD9, *MD8;?<?CM:K, (8@<UCDC?<?CM:K, /MQC<D, 1;;T8:K,
IMQC<D,%WQDT;CM:

" 3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E, /8:CMB, 28Q?TB8BK, $8A<B?S8:?, MN, /IMQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,
/BC,2<:P<



* <CIFO@M( *E?RBGQGMGKFO@M( 1?JIT( GA( ?RC( 6@0?GBD( %C@IFEK( ?RC(
7JSMFO(?G(6GMMG](?RC($EIFKCEGJID(<CIFO@M(!TD?CP(FE(/BC@?FEK(3GE(
#GPPJEFO@SMC()FDC@DCD

58

"a<DC,\8B<?@,'U8=,(<?@:<=<P8 ¢

UH VLIQL{;FDQW QXPEHUV RI iRSOH ZKR DW SUHVHQW DUH "
:CQ<UD8, 9C;8<;8;X,)@8B8, C;, <, ?8:9¢ J)=,MN, ABMADS8, ?M, NMDDMH, UM?@, H8;?8B:, <:9, ?B<9C
?CM:<D, S89CQ<D,AB<Q?CQ8;,?M, ?B8<?,?@8;8,9! @8,MUa8Q?( i;,MN,?@C;,;?T9=,<B8,?M,
C98:?CN=,?7@8, B8<;M:;, <;, ?M, H@=, ABMAD8, NMDDMH, C:9CR8:MT;, S89CQ<D, AB<Q?CQ8;, ?M, ?B8<?,
:M:IQMSST:CQ<UD8, 9C;8<;8;X,)@8, &<DD8P<D8, '=TBL89CQ, Q8:7B8, H<;, ;8D8Q?89, NMB, ?@8,
;?T9=K,<:9,?7@8,;?T9=,;<SADS8, QM:;C;?89, MN,NMB?=,A<?C8:?;,H@M, <B8,; TNN8BC:R,NBMS,NMTB,
QMSSM:,:M:!IQMSST:CQ<UD8,9C;8<;8;,?M,C:QDT98,?8:,ABMADS,; TNN8BC:R,NBMS,M:8,MN,?@8,

NMTB, 9C;8<;8;,8W<SC:89,C:,?@8, ;?T9=X, 1:C?C<DD=K, VT8;?CM::<CB8;,H8B8,9C;?BCUT?89, ?M, <DD,
NMB?=,A<?C8:7?;,<:9,C:?8BLC8H;,H8B8,<D;M,QM:9TQ?89,HC?@,<,RBMTA,MN,?H8DL8,ABMAD8,H@M,
H8B8,Q@M;8:,NBMS,?@8,S<C:,;<SAD8,?M,B8AB8;8:?,8<Q@,9C;8<;8X,

'QQMBIC:R, ?M, ?@8, ;?T9=K, :TS8BMT;, N<Q?MB;,; TQ@, <;K,?@8, T;<R8, MN, S89CQC:8K, @8<D?@=,
UHODWLRQVKLS EHWZHHQ WKH SDWLHQW DQG WKH GRFWRU FRQ¢GF
B8DC<UCDC?=,MN,?@8,S89CQC:8,<:9,7B8<?S8:?,S8?@M9;K,<QQ8A?<:Q8,MN,?@8,;MQC8?7=K,8?QX,@<L
D89,?@8,ATUDCQ,?M,NMDDMH,?@8,C:9CR8:MT;,S89CQ<D,;=;?8S,C:,?B8<?C:R,:M:!IQMSST:CQ<UDS,
9C;8<;8;X,/C:Q8,ABMADS,<B8,:M?,STQ@,<H<B8,MN, ?@8,B8DC<UCDC?=,<:9,?@8, VT<DC?=,MN, ?@8,
C:9CR8:MT;,S89CQC:8;K,C?,C;,8;;8:?C<D,?M,B<C;8,?@8,<H<B8:8;;,MN,A8MAD8,B8R<BIC:R,?@8,
C:9CR8:MT;,S89CQ<D,;=;?8SX,'H<B8:8;;, ABMRB<S;K,HMBP; @MA;,<:9,SMUCDS8,QDC:CQ;,NMB,
?@8,ATUDCQ,Q<:,U8,@8D9,?M,QB8<?8,SMB8,<H<B8:8;;X

UCT(>GBID' ’MB!A<?C8:?,
@CA

",,3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E, /8:CMB, 28Q?TB8BK, $8A<B?S8:?, MN, /IMQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K,
/BC,2<:P&


xherdh
There are

xherdh
delete ‘are’

xherdh
among

xherdh
objective (delete S)

xherdh
is

xherdh
capitalise the first letter of each word


&CEICB(IFAACBCEOCD(FE(RC@M?R(DCCWFEK(SCR@NFGJIB(
#RBGEFO(UFIECT()FDC@DCD(X#U)JY

6CS<:;<,%P<:<=<P8,

0Z$T,C;,<,ATUDCQ,@8<D?@,<:9,,MQC<D,C;;T8,?7@<?,CSA<Q?;,SM;?D=M:,?@8,A8<;<:?,QMSST:C

W\ LQ FHUWDLQ GU\ ]JRQH DUHDV RI 6UL /DQND $ TXDOLWDWLYH VWX
?@8,R8:98B,9CNN8B8:Q8;,C:, @8<D?@,;88PC:R,U8@<LCMTB,MN,?@M:;8,;TNN8BC:R,NBMS,0Z%$T,C:,
?@8,QMSST:C?=X,)@C;,;?T9=,RBMTA,QM:;C;?89,MN,OF,A<?C8:?;,H@M,H8B8,B8RC;?8B89,C:,?@8,
k(8:<D,0DC:CQ",<?,?@8,78<Q@C:R,@M;AC?<D,C:,"TB<9@<ATB<X,)@8,QDC:CQ,B8RC;?B=,H<;,T;89,
<;,<,;<SADC:R,NB<S8,?M,B<:9MSD=,;8D8Q7?,B8;AM:98:?;X,',AB8?78;?89,C:?8BLC8H8B,<9SC:
C;?8B89,VT8;?CM::<CB8, H<;,8SADM=89,?M,QMDD8Q?,VT<:?C?<?CL8,9<?<,H®CD8,C:!198A?@,C:?8B
LC8H;,H8B8,T;89,?M,R<?@8B,VT<DC?<?CL8,9<?<X,)@8S<?CQ,<:<D=;C;,H<;,8SADM=89,NMB,?@8,
<:<D=;C;,MN,VT<DC?<?CL8,S<?8BC<DX,78,QMDD8Q?89,9<?<,ML8B,<,G,SM:?@,A8BCM9, C:,?@8,=8<B,
EF"0,<:9,7@8,8?@CQ<D,<AABML<D,H<;,MU?<C:89,NBMS,?@8,@M;AC?<D,<9SC:C;?B<?CM:X

7KLV VWXG\ ¢QGVY WKDW WKHUH DUH IHZ GLIIHUHQFHYV LQ KHDOWK
PDOH DQG IHPDOH SDWLHQWYV VXIIHULQJ IURP &.'X $ VLIQL¢FDQW
S<D8,A<?C8:?;,@<L8,RCL8:;,@CR@8B,ABCMBC?=,?M,?B8<?S8:?;,MN,PC9:8=,?B<:;AD<:?,<:9,M?@8B,
?B8<?S8:?;,?7@<:,N85<D8,A<?C8:?;,<;,?@8,NMBS8B,H8B8,;88:,<;,?@8,UB8<9HC::8B;,MN,?@8,
N<SCD=,H@CD8,N8S<D8;, @<L8,?8:989,?M,kQM:?BMD",?@8,CDD:8;;,<:9,?M, T;8,DM:R,?8BS,9BTR;,
NBMS,?@8,A8BCA@8B=X,78,<BRT8,?@<?,9CNN8B8:Q8;,C:,@8<D?@,;88PC:R,U8@<LCMTB,<B8,:M?,C:
AXHQFHG PDLQO\ E\ JHQGHU UROHV DQG QRUPV EXW PRUH E\ WKH S|
?@8;8,N<SCDC8;X,)@C;,;?T9=,QM:QDT98;,?@<?,?@8,HMSS8:";, @8<D?@, C;,<?,BC;P, U8Q<T;8, MN,
WKH ¢QDQFLDO VWUDLQV RI WKH IDPLO\ DQG WKHLU SULRULW\ LV Q

<:9,AML8B?=,;@MTD9,U8,?@8,P8=,<;A8Q7?;,MN,8S/ Z:R,HMS8:,@8<D?@,ABMRB<SSS8;,C:,
0Z$TX,
UCT(>GBID) <LCMBK,AML8B?=,

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<


xherdh
women’s

xherdh
capitalise first letter


&CEICBHS@DCI( R@B@DDPCE?( FE( 7JSMFO( /B@EDQGB?( @EI( *O?FGE( AGB(
7BCNCE?FGEV(7CBDQCO?FNC(AGB(>GPCE

|@<DCP<,/<:9<S<DXG&BC=9<B; @<:C,&B8S<Bx¥@®;8SC:9<,3:<:<B<?@:8 *,

38:98B!U<;89, @<B<;;S8:?, C:, ATUDCQ, ?B<:;/ ,;?8S;, <B8, <, HMBD9HC98, ;MQC<D, C;;T8,
H@CQ@,QB8 :?8;,<,:8R< ,CSA<Q?,M:;,A@=;CQ<DK,A;=Q@MDMRCQ<D,<:9,;MQC<D,H8DD!U8C:R,M
HMS8:X,)@C;, VT<DC?<?CL8, 98;QBCA?CLS, ;?T9=, @<;,U88:, Q<BBC89, MT?, C:, MB98B, ?M, C98:?CN-=,
{SM:R,HMS8:,A<;;8:R8B;,M:,D8R<D,<Q?CM:;,<:9,M?@8B,AB8L8:?CL8,<Q?CLC?CS8;,
<R<C:% 19, @<B<;;S8:?,C:,ATL 5, AMB?;,S8Q@<:C;S;,<:9,7@8CB,A8BQ8A
?CM:,?MH<B9;,?@8,HMBP<UCDC?=,MN,?@8,;<C9,C:?8BL8:?CM:;X,,QM:L8:C8:?,;<SAD8,MN,OF HMS
8:,H@M,QM:;8:?89,?M,A<B?CQCA<?8,C:,?@8,;7T9=,H8B8,;8D8Q?89,NMB,?@8,;?T9=X,) @8,B8;AM:
98:?;,T;89,ATUDCQ, ?B<:;AMB?,;=;78S;,?M, ?B<L8D,NBMS, Z<:9=K,0MDMSUMK, +8R<SUM, <:9,
(<?@:<ATB<X,)@8,;?T9=,H<;,QM:9TQ?89,ML8B,<,?7@B88,SM:?@,A8BCM9,C:,?@8,=8<B,EF"OX

)@8,;?T9=,B8L8<D89,?@<?,_[0,MN,HMS8:, @<9,8WA8BC8:Q89,L8BU<D,<UT;8,U=,U8C:R,NMD
DMH89,<:9,<D;M,N<Q89,;8WT<D,QMSS8:?;X,QQMBIC:R,?M,?@8,B8;AM:98:?;,?7@8,S<aMBC?=,MN,
<UT;8B;,<B¢ )8,<R89,0G,9,GG,=8<B;X,)@MTR@,?@8,S<aMBC?=,MN,HMS8:,<B8,<H<B8,MN,?@8,
D8R<D,<;A8Q7?;,MN,R8:98B!U<;89,LCMD8:Q8,<:9,AB8L8:?CL8,<Q?CM:;K,]Fo,MN,?@8,B8;AM:
98:?;,B8BAMB?89,?@<?,9T8,?M,?@8,QTD?TB<D, <:9,;MQC<D,U<BBC8B;,?@8=,<B8,:M?,RMC:R,?M, T;8,
?2@M;8,<Q?CM:; X, (8;AM:98:?;,?7@C:P,?@<?,<Q?CM:;,?@<?,QMTD9, U8, ?<P8:,<R<C:;?, MNN8:98B;,
HMTD9,C:,?TB:,QB8<?8,,:8R<?CL8,CSA<Q?,D<?8B,H@8:,?7@8=,?B<L8D,U=,ATUDCQ,?B<:;AMB?X,7MS
8:,<R89,EG!,0G,H8B8,@CR@D=,<H<B8,M:,?@8,D8R<D,<:9,AB8L8:?CL8,<Q?CM:;,UT?,<H<B8:8;;,
H<;,DCSC?89,<SM:R,HMS8:,<R89,0G,![F,=8<B;X,,. TB?@8BK,?@C;,;?T9=,B8L8<D;,?7@<?,7@8,UM?@,
HMS8:,<:9, S8:, @<L8,:8R<?CL8,LC8H;,BBR<BIC:R, AB8L8:?CL8,<Q?CM:;,U8Q<T;8,MN, ?@8,
9CNNT;CM:,MN,B8;AM:;CUCDC?=,<SM:R,;?<?8,<Q?MB;,B8;AM:;CUD8,NMB,AB8L8:?CM:X,'D;M,HMS8:,
ZHUH QRW VDWLV{HG ZLWK WKH OHJDO SURFHGXUHV WKDW WKH\ KI
?M,D8R<D,<Q?CM:;X,)@C;,;?T9=,QM:QDT98;,?@<?,C:QTDQ<?C:R,SMB<D,L<DT8;,<:9,ATUDCQ,B8;AM:
;CUCDC?CS8;,C:,?7@8,ATUDCQ,;A@8B8,C;,SMB8,CSAMB?<:?,?M,AB8L8:?,R8:98B!U<;89,LCMD8:Q8,C:,
ATUDCQ,?B<:;;AMB?,;=;?78S;X

UCT(>GBID) 'CL8,<Q?CM:;

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K /BC,2<:P<
#,;C;?<:?,28Q7?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,
/BC,2<:P&


xherdh
systems

xherdh
delete a

xherdh
impacts

xherdh
level of awareness

xherdh
gender-based

xherdh
delete ’s’

xherdh
males

xherdh
capitalize the first letter of each word


7IMM(@EI(7JDR(6@0O?GBD(*AACO?FEK(>GPCE(?G(LCOGPC(!C\H] )

6l

0@<SCD<,788B<;MMBGC&BC=<9<B;@<:C,&B8S<B%x2@;8SC:9<,3:<:<B<?@:8 *,

0MSS8BQC<D,;8W,<;,<,A8B;M:<D,Q@MCQ8,<:9,7@T;,<,ABCL<?8,5<??8B,U8?H88:,<,?HM, QM:
;8:?C:R,<9TD?;,C;,USQMSC:R,C:QB8<;C:RD=,:MBS<DC;89,I0MMS<B<;H<S=K," ! ]JX,,VT<DC
?<?CL8,;?T9=,H<;,QM:9TQ?89,?M,C98:?CN=,?7@8,N<Q?MB;,9BCLC:R,N8S<D8;,”M,U8QMS8,QMSS8B
QC<D,;8W,HMBP8B;X,)@C;,;?T9=,H<;,QM:9TQ?89,HC?@, "F,N8S<D8, ;8W, HMBP8B;, H@M, H8B8,
;8D8Q?89,NBMS,78DD<H<??<,<B8<,C:,?7@8,0MDMSUM,9C;?BCQ?,?7@BMTR@,?@8,/:MHU<DD,/<SADC:R,
*8?@M9X,,AB8?8;?89,C:?8BLC8H8B,<9SC:C;?8B89,VT8;?CM::<CB8,H<;,T;89,?M,QMDD8Q?,U<;CQ,
98SMRB<A@CQ,987<CD;,<:9,C:NMBS<D,C:!98A?@,C:?8BLC8H;,H8B8,T;89,S<C:D=,?M,QMDD8?,VT<DC
?<?CL8,9<?<X,)@8,?7@8S<?CQ,<:<D=;C;,S8?@M9,H<;,8SADM=89,NMB,9<?<,<:<D=;C;X,)@C;,;?T9=,

ZDV GRQH RYHU D ¢YH PRQWK SHULRG LQ WKH \HDU

)@8,S<aMBC?=,MN,?@8,;8W,HMBP8B;,H8B8,NBMS, L8B=,B8SM?8,<B8<;,MN,/BC,2<:P<,<:9,?7@8-=,
U8BDM:R89,?M,?@8,N<SCDCS8;,<NN8Q?89,U=,AML8B?=K,DMH,89TQ<?CM:<D,<Q@C8L8S8:?;,<:9,HC?@,
QMSA<B<?CL8D=,@CR@8B,:TSU8B,MN,N<SCD=,S8SU8B;X,)@8,S8<:,<R8,MN,?@8,B8;AM:98:7?;,
H<;,#G,<:9,S<aMBC?=,H8B8,S<BBC89,I[F0J,<:9,EF0,H8B8,HCOMH8B;,<:9,?@8,B8;?,H8B8S,
T:S<BBC89X,\<DN,MN,?@8,;<SAD8,@<9,:M?,;?T9C89,TA,?M,-B9C:<B=,28L8D,8W<SC:<?CM:,<:9,

EFo, @<9,:M?,U88:,?M,;Q@MMDX,)@8, ;?T9=,NMT:9, ?@<?, AML8B?=K, DMH, 89TQ<?CM:K,N<CDTBS;,
HC?@C:,N<SCD=,<:9,S<BC?<D,?C8;K,AB8S<BC?<D,<:9,T:;<N8,;8WT<D,B8D<?CM:;@CA;K,@CR@,;8WT<I
98;CB8;,<:9,T:8SADM=S8:?,H8B8,;MS8,MN,?@8,S<C:,AT;@,N<Q?MB;,?@<?,D8<9,HMS8:,?M,
U8sQMSS8,;8W,HMBP8B;,<:9,C:?8B:<DD=,SCF ,?M,Q<AC?<D,QC?=X,\<DN,MN,?@8,S<BBC89,HMS8:,
@<9,U88:,SM?CL<?89,NMB,?@C;, MQQTA<?CM:,U=,?7@8CB,@T;U<:9;X,0MSA<B<?CL8D=,?@8,S<BBC89,
HMS8:,H8B8,B8DTQ?<:?,?@<:,?7@8, T:S<BBC89,?M,D8<L8,?@C;,aMU,<;,C?,C;,<:,k8<;=",H<=,MN,
8<B:C:RX,)@C;,;?T9=,QM:QDT98;,?@<?,;8W,HMBP,C;,S<C:D=,8:QMTB<R89,U%,HMS8:";,8QM
:MSCQ,;?B<C:;,<:9,C;,ATDD89,U=,S8:";, T:S87?,;8WT<D,98;CB8;X,

UCT(>GBIDY AL8B?=K,HMSS:

" 3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDM R=K,.<QTD’?=,MN,'B’?;K,S:CL8B;C?=,MN,&881;98:C:<K,/BC,2<:P<
E,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
#,",;C;?<:?,28Q7?TB8BK, $8A<B?S8:?, MN,/MQCMDMR=K, .<QTD?=, MN, 'B?;K, 5:CL8B;C?=, MN, &8B<98:C=<K, /BC,
2<:P<!


xherdh
the capital

xherdh
capitalise first letter of each word


#GE?BFSJ?FGE(GA(?RC(FPQGB?@E?(RFD?GBFO@M(QM@0aD(?G(?RC(O
B@BT(?GJBFDP(FE(a@AAE@(7CEFEDIM@

AMRS8; @H<B<:'D<R<B<a@,$X,ZMH; @<D£<

6UL /DQND KDV D ORQJ KLVWRU\ ZLWK VSHFL¢{F GHYHORSPHQ
<B8,;M,S<:=,N<Q?MB;,;TAAMB?C:R,C:QB8<;89,: TSU8B,MN,<BBCL<D;,MN,?MTBC;?;,?M,/BC,2<:P
%L8:,?@MTR@K,/BC,2<:P<,C;,P:MH:,<;,<,;S<DD,C;D<:9,C:,?@8,HMBD9K,C?;,;MQCM!QTD?TB<D,
8:LCBM:S8:?7<D,N<Q?MB;,QM:;?<:?D=,@8DA,?@8,RBMH?@,MN,?MTBC;SX,1SAMB?<:?D=K,b<N
C:;;TD<,C:,?@8,:MB?@8B:,A<B?,MN,/BC,2<:P<,<??B<Q?;,<:;,CSAMB?<:?,:-TSU8B,MN,?MTBC;?;,8L
\HDU $FFRUGLQJ WR 6UL /DQND 7RXULVP HYHORSPHQW $XW
DQG ¢IW\ WKRXVDQG SHRSOH YLVLW -DIIQD SHQLQVXOD WR V
AD<Q8;,<::T<DD=X,

7KH FXUUHQW VWXG\ ZDV FDUULHG RXW WR QG RXW WKH VLJ
AD<Q8;,C:,b<NN:<,A8:C:;TD<X, 1?, ABMAM;8;,<:,<BB<:R8S8:?,NMB,B8UTCD9C:R, ?@8, @C;?MB
AD<Q8;,<;,?MTBC;?,<??B<Q?CM:;,HC?@,?@8, ;TAAMB?, MN,NMB8CR:, RML8B:S8:?;K,<BQ@8M
98A<B?S8:?,<:9,P8=,;?7<P8@MD98B,H@M,<B8,C:?8B8;789,C:,?@8,98L8DMASS8:?,MN,/BC,2<:P<:,
?MTBC;SX,)@8,;?T9=,8SADM=89, UM?@, ABCS<B=,<:9, ;8QM:9<B=, 9<?<,QMDD8Q?CM:, S8?@M
?M,C98:?CN=,?@8,H<=;,C;,H@CQ@,?@8;8, @C;?MBCQ<D,AD<Q8;,<??B<Q?,A8MADS8,<:9,?M,<;;
HFRQRPLF EHQH{WV EURXJKW E\ WKHP WR WKH 6UL /DQND 7R
)@C;,A<A8BK,U=,NMQT;C:R,M:,98L8DMASS8:?, MN, ?MTBC;S, <:9, @8BC?<R8, ;=SUMD;, MN, b<NN
TQ@,<;,NMB?;K,?8SAD8;K,DCR@7?,@MT;8K,<:QC8:?,A<BP;,<:9,A<D<Q8;K,UBC:R;,?HM,S<C:,;T
R8;?CM:;h,BBUTCDIC:R, <:9,S<C:?<C:C:R, ?@8, ?B<9C?CM:<DK, @C;?MBCQ<D, AD<Q8;, MN, b<
C:?BM9TQ?CM:, MN, ;MQCM!8QM:MSCQ), ;?B<?8RCS8;, ?M, TARB<98, ?@8, DCL8DC@MM9, MN, A8
<BMT:9,?7@8;8,@C;?MBCQ<D,AD<Q8;,C:,MB98B,?M,CSABML8,?”MTBC;S,C:,?@8,BBRCM:X,,

UCT(>GBIDY N:<,&8:C:;TD<

",3B<9T<?8K,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K,/BC,2<:P<
E,28Q?TB8BK,$8A<B?S8:?,MN,/MQCMDMR=K,.<QTD?=,MN,'B?;K,5:CL8B;C?=,MN,&8B<98:C=<K /BC,2<:P<



xherdh
delete ‘are’

xherdh
capitalise first letter
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