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ZY&9"6899*064$48&25" 72=:85%9" 4Y*"94361" 2E" :*50*C" 7254*BAC" $56" 4Y*=*9" &5" 20¢
42" *B$=&5*" FO$$7" W9&=28[9" Q.J,-X.JIR*$+"( "$56"I"#'$ " 9*%6&*9" $56"
WKHLU LPSDFW RQ WKH GHYHORSPHQW RI WKH VFLH
AY$A" AY* AY*=+Q" 2E" Y&I42%1C" E%254&*%" *BA$59825&9=C" $56" :35%6&$59Y&
7+29%+1"7255+74*6"&5"WO&=28[9"22%)"$56"4Y $4"4Y*1"$%*"$+92"91=A42=$4&7"2E"4"
GHYHORSPHQW Rl $PHULFDQ VFLHQFH (FWLRQ IURP \
A*06826" 89" T%378S$+" 42" AY*" A%2+&E+%$48&25" 2E" AY*" *506*C" 2Y&TY" Y$9" *72=+"7
LQ SRSXODU FXOWXUH WKURXJK JDPHV WHOHYLVLRC
\8*5"&E"=$51"2E"4Y*"&58*54& 250" *58&9&25+6" &5"*$%+1"42*54&*4Y " T+543%1" 97 &*5
.FWLRQ KDYH EHFRPH D SDUW RI RXU HYHU\GD\ OLYH\
UHOHYDQW LPSRUW RI VFLHQFH (FWLRQ LV QRW LWV
34" 4Y*" 231" &4" 72==*549" 25" 4Y*" A%*9*54C" $56C" $9" WOE=28"03::*04*6" *8+5" &5"
W K H V FRQGXFWV WKRXJKW H[SHULPHQWV RQ WKF
9278*41@

WO8E=28"2$9"25* 2E"4Y ¥ T*54%$+"2%6&4* %9 "2E"4Y ¥ E2%=$4&8* A*%6& 26 "2E" W=*C
VFLHQFH (FWLRQ +H ZDV DOVR RQH RI WKH ¢UVW WF
$56" A2+8A4A8& TS+ &=A2%64$57+ $4"$" 4&=*"2Y*5" W=+06&7$5" 9278&*41" 25" 4Y*" 2Y 2+*" 24
285" AY%23:Y" TY$5:49" 4Y$4" 223+6" SEETA" 4Y*" 2206+6286%" ;$+$57" 2E" A22*%@
H1" *B$=&5&5:" 4Y*" A3+A" A3;+&IY&5:" 7254*B4" $56" *5%6*" $+25:9&6*" WI&=28[9"
SAA+&TSA&25" 2E" Y&OA296& TS+ =26%+0" &5" Y&O" A+24" 6*8*+2A=*54C" F" 9Y*6" +&:Y4"
&54*06T255*74*6" AY*=+0" 4Y $4" $%&I*" E%2="Y &9"\5+&: Y 4*5=*54" &6*$+&9=C" 6&6$74
=24&8*9C"$9" 7*++"$9" U+ +&$5 7 25" 4Y* *BAS59& 25" 2E")527+*6:*@" F5" 62&5:"92C" =
94361"7254%8&;34*9"42"23%"356*0694$5685:"2E"Y 27" +&4*0$43%*"$56" A2A3+$%" 734
U*OA256*6" 42" AY* 6*8*+2A=*54" 2E" W=*06& 7$5" 927&*41" $56" 5$4&25$+" &6+54&41" &
WKH DIWHUPDWK RI WKH 6HFRQG :RUOG :DU DQG DW W

9:9¢ ,-$/02% ; #! "&2-

F'$&="42"9Y2?"Y 27" WO&=28[9"4Y*=*9"2E"Y&942%1C"W=*0%&7$5"*BA$59&2589=C"$
AY*"4+59825" *47++5": 35%68$50Y &A"$56" &56888&63$+89="*=*0h*"EV2="8"72=A+*B"
ZHE RI LQWHUDFWLRQ ZLWK WKH VFLHQFH ¢FWLRQ Jt
F5" A$%4&73+$%C" F" $%:3*" BRI PEBWE" " 9*06&*9" =$)*9" 30*" 2E" $5"*B4*5088*"

L
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AY*=$A&T" ASY%S++4+" 28AY" AY*" Y&IA2%1" 2E" W=*%&7$5" 2*042$%6" *BA$59&25"
ODQLIHVW 'HVWLQ\ ,Q P\ YLHZ $VLPRY WUDQVIRUPV
43%59" 4Y*" +$4*" BES*A*5AY" 7T¥543%1" E*$%" 2E" 4Y*" 7*99$4&25" 2E" 6+8*+2A=*54"
AY*'*56" 2E" AY*" E%254&+%" &542" $" 92+34825" 2Y *%* *BAS59825" *72=+0" 4Y*" 7306+
$"94$:5$485:" 73+43%*@" ZY&9" :&8*9" WO&=28[9" 9*06&*9" $" 6*A4Y" 2E" 02782+2:&7$-
AY&+292AY & TS+ OAT3+$48&25" AY $4" &++304%$A*9" : 24Y " AY " G*B*+ 2 A=*54" DE" AY*" »
$56"4Y*"86*2+2:87$+" SOA*T49"9Y$%*6"; 1" 849" &5528$42%9@" ZY 39C" 4Y*" A%*9*54"
$+92"6&97399%9" Y27" 44()+(.%/0+1(012&+0$+"( PDJID]LQH DQG LWV H
-RKQ : &DPSEHOO -U EHFDPH FHQWUDO WR WKH G
(I[IDPLQLQJ WKH SXEOLVKLQJ FRQWH[W VKHGV OLJKW R
A%*E*%%*6"97&*54&94"$56"*5:&5++ %" Y *062*9C"$56" ESB2%6*6"=*06&42 7% $4& 7"+ + 846
A¥TY527%$A&T % $A&25$+89=@"ZY &9 %$ X EYo2="4Y*"+$4*" IP-9"42"4Y**$%+1". IN-C
ODWHU WR EH FDOOHG WKH *ROGHQ $JH RI $PHULFDQ
LW VKLIWHG IRFXV IURP OXULG VWRULHV RI DFWLRQ
PRUH VHULRXV FRQVLGHUDWLRQV RI WKH SRWHQWLD
6+8*+2A=*54@WA"4Y*"9$=*"4&=*C"4Y*" A%$T4&48&25*% 9" 2E"4Y*"*506*C"=$51"2E"4Y*
A%2A25*549"2E"$ % $A825$+"97 & 57 M;$9%6"22%+688&*2C";*:$5"42"7259&6*%6"4Y *" ¥5¢
DV D ZD\ WR SDUWLFLSDWH LQ VRFLHWDO GLVFXVVLR
=$5&E*94"4Y*0*" $OA&Y$4&259";1"88&*2&5:" % $A&25$+" 356*0694$5685:" 2E"4Y*" 2206+
2E"A$%$=2354"&=A2%4$57*@"
F' %&5" =1" $5$+1989" 2&4Y" E$&%6+1" 4%$684825%+" +&4*%$%1" T%E&A&TS+"
QDUUDWLYH DQG LQWHUSUHWLYH DQDO\VLV RI ODUJ
$" E%3&4AE3+" 231" 2E" 6¥4*%=&5&5:" Y27?" 4Y*" 4*B4" 72==3587$4*9" &49" =*$585:" $56
%6*8*$+9" 849" 4Y*=*9@" V2?2*8*0%6C" F" $+92" $AA%2$7Y" WO&E=28[9" +$%:*C" &6*2+2:&
$56" Y&IA2%6&7$++1" +&5)*6" 4Y*=*Q" :1" 6%$?&5:" 25" 94368*9" &5" 4Y*=$4&79C" *5%
FRQWH[WXDOL]DWLRQ DQG KLVWRULRJUDSK\ $V WKH
A+24" 6*8*+2A=*54" $56" 7Y$%$74*%9C" F" 7256374" $5$+19&9" $&6*6" ;1" 94368*9" 2
FKDUDFWHUL]DWLRQ DQG JHQUH LQ RUGHU WR H[DPL(
AY*"7254*B4"2E"&49"A%26374&25@

S HYO&™ (*+ -5 )0-$")1-2" -3+" -+ " 45)6%6+0"#7+28"9)/0+%" *:" 48" .&,-1$&0" :&0%)'28"
/$")<"9)1,$+"<&,"<,)"*+/07"&"0+1- &6"%+0)/0&-),"<),"-3+"+,&2"&0%"/0"-3/$" 1$+"/-"/$" 151 &6¢€
FRQVLGHUHG WR LQFOXGH RQO\ WKH NLQG RI KDUG VFLI
VROYLQJ SUREOHPV RU FRXQWHULQJ WKUHDWV LQ D VS
LGLRP" ZKLFK &DPSEHOOTV PBYEIE0E"ARXQE" /S B/R$-1G A"
HPSOR\ WKH WHUP 3*ROGHQ $JH DV D VKRUWKDQG IRU W/
WKH KHLJKW RI &DPSEHOOTV LQAXHQFH LQ WKH V DQG

M
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'Q WHUPV RI DQDO\]LQJ WKH KLVWRULFDO DQG SKLC
AY$4" 72=*" 42" +& Y4C" =1" 6&99*%64$4&25" 72=;&5*9" 4Y*" *B$=8&5$4&25" 2E" E%254,
$56" :35%68$59Y&A" 4Y*=*9" &5" WO&=28[9" 22%)" 2&4Y" 9436&*9" 2E" 34&+8&4$%E&$5
\5+& Y 4*5=*54" 9*925$57*9C" $56" 4Y*" TY$%$74*%&I4&79" 2E" 4Y*" Y &942%& T $+" 52¢

QG WKDW WKH IURQWLHU DQG H[SDQVLRQ WKHPH F
206&:&5BF)*$+"( "4%&+2:1C"?Y&TY"Y* &5&4A&$++1"=26*+*6" 25"\67$%6" d&;;25[9"
196K 108+(1%*()%&*88%"3%%: 1%6!"F*(%<EBKKIX .KLIR @"F5"24Y*%"22%69C F'$&="
42"A&5"62?5"4Y &9"6*8*+2A=*54"85" WOI&=28[9"22%)9"&5"2%66*%"42"234+8&5*"Y 22"92=
2E"&49"+*=*549"$%*"A%263749"2E"4Y*8Y%"4&=*C "2E"4Y *"6*8*+2 A=+54"2E"4Y *":¥50/p*C
2E"W=*06&7$5"Y&942%1@

ZY39C" F"*B$=8&5*" 4Y*" 231" WO&=28[9" 72*B&I4&5:" 4Y*=*0" $%*" :$9*6" 25" $5"
\5+&:Y4*5=*54M&59IA&Y*6"8&*?" 2E"Y &942%1" $56" 927&*41"$9" 2*++"$9" 25" 4Y*" 7254
RI SXOS VFLHQFH ¢FWLRQ IURP WKH V WR WKH O\
42" A%288&6*" $" T2=A%*Y*5988*" A&TA3%*" 2E" Y27" AY*' 4Y*=*Q" 2E" Y&942%1C" E%2"
$56":35%68$59Y A"+ 72=+T+5406$+"&5"WO&=28[9"4%*$4=*54"2E" A2+&4&79"$56"927
*5: &5+ 0685 @

9:<:$% ,#0 YH#S ,%! ,&0=3!"#&4)=$/02% I -;&>

'H¢QLQJ DQ\ JHQUH LV D FRPSOH[ WDVN ,Q WKH FRQV
IXUWKHU FRPSOLFDWHG E\ WKH ZD\ UHDGHUV ZULWHL
LQ FRLQLQJ QHZ GH¢QLWLRQV RI WKH JHQUH DQG LW\
GH¢{QLWLRQV DUH RIWHQ HQWZLQHG ZLWK SUHVFULSW
CFWLRG 42" 7$++*6"$9"937YC"?2Y$4"723549%OVFLHQFH ¢FWLRQ |
ZKDW VFLHQEM)%MAWLERXQV LV QRW \HW 7KXV GH:/QLW
¢FWLRQ UDQJH IURP VWULFW FDWHJRUL]DWLRQV RU V
$9" CV3;%&9" 7+2;*06*6" ;1" 5*=*0&9h" QW+6&99" OR" 42" 88&*?&5:" &4" $9" C+&4*%$43Y
AFTY52+2:87$++1"9$43%$4*6"927&*4&*9b"Q037)Y3%94" PR" 2%"$5"c25: 2&5:"6&9739¢
OHQGOHVRKQ WKDW DPDVVHV LQAXHQFHV IURP HYH
6WLOO PRVW FULWLFV DJUHH WKDW VFLHQFH ¢(¢FWLR
'KDW LI" )XUWKHUPRUH LW DVNV WKLV LQ D ZD\ WKD
AY*&%"&=ASTA"25"4Y*"22%+6"$56"927&*41"4Y $4"4Y*"TY $%$74*%9"&5Y $,84@"V*%*"&
GLIIHU IURP PDLQVWUHDP ¢FWLRQ ZKHUH WKH H[SOR!
FKDUDFWHUV RU WKHLU LQWHUDFWLRQV ZLWK HDEK

VSHFLDO HPSKDVLV RQ ¢FWLRQDO ZRUOG EXLOGLQJ
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D ZRUOG WR pKRXVHY LWV pZKDW LI"" OF+DOH L
VRFLDO GHYHORSPHQW WRRN SODFH LQ WKH ZRUOG
%XW LQVWHDG RI GHOYLQJ DQ\ GHHSHU LQWR WKH QH
RUGHU WR IUDPH P\ DQDO\VLV RI WKH JHQUH IHDWXUH
AY%23:Y"92=*")*1"7257*A49" 4Y $4" $%*" 72==25+1"39*6" 42" 6*97%&;*" *+*=*549" &5"
VFLHQFH ¢FWLRQ

2QH Rl WKH WHQGHQFLHV LQ VFLHQFH ¢(FWLRQ Ul
AY*" F506%" TU*$4%9" 849" *EE*T49" E2%" 4Y*" %*$6*069C" $+4Y23:Y" 4Y*0*" $06*" 524" %y
%*9A259*"9436&*9"$9"9ZZYE7257*A4" 2/ (-1%"3%="()14&9"$": 226" *BS=A+*"

RI WKH DWWHPSW WR ORRN DW KRZ VFLHQFH ¢FWLRQ
AY%28&6*" 4Y*" %*$6*06" $")&56" 2E" 93; +&=*"8&94$C" $5" *EE*74" CTY%*$4*6" 1" 4Y*" 2%
A3448&5:"4Y*"%*$6*%9"&5"$"A29&4&25 " E%2="2Y&TY "4Y*1"7$5": + &=AQ*"E2%"4Y *=0*+
2&AY"52"E3%AY*%"$34Y 2%8&$+"$&6C"$"97Y*=*"2E"4Y &5:9" PY *%*"=$5)&56" &9"9**5"¢
52" A*0H9A*74&8*D" QI&7Y2++9"$56" 2:3".-LOR@" ZY&9" 7257+A4" Y$O" *+5" 8&*P+6"

E\ PDQ\ FULWLFV DV VXEMHFWLYL]LQJ DQG P\VWLI\LQ
*EE*74" &4" 9%%)9" 42" 6*9790RIB@IY *%" 8&*?" 2E" 4Y*" *506+" 4Y%23:Y" &49" *EE*749" &9'
AY*"T25T*AL" AE(+$+@1%1-$4*( LF1(S" 72&5*6" &B'S*F"4B:"-1-%"3%/0+1(01%
&+0$+"(% E\ 'DUNR 6XYLQ DUJXDEO\ RQH RI WKH PRVYV
LQ VFLHQFH ¢(FWLRQ FULWLFLVP 6XYLQ IDPRXVO\ G
OLWHUDU\ JHQUH ZKRVH QHFHVVDU\ DQG VXI¢,FLHQW F
&54*%$748&25" 2E"*94%$5:*=*54"$56"72:5&4&25C"$56" 7Y 29*" =$&5" E2%=$+"6*8&7*"&
$5"8=$:&5$488* E%$=+72%6)"$+4*%5$4&8*" 42" 4Y *"$34Y 206[9"+=A&Y%& 7 $+"*58&%625="

+ 7KLV HQWDLOV WKH LGHD WKDW VFLHQFH ¢FWI

WKDW PDNHV WKH GHVFULEHG SKHQRPHQRQ XQIDPLO
ZKDW WKLV GHIDPLOLDUL]LQJ UHSUHVHQWDWLRQ U
6&9728*%" 52" 2$19" 2E"4Y&5)&5:"$;234" 23%" E$S=&+&$%" %*$+8&41" $56" 4Y 39" A%2=:
%$4&25%+" 356*0694$5685:@" G38&5[9" 4%*$4=*54" Y $9" :**5" o+ $%66*6" $9" A%*97%&A

6WDEOHIRUG &OXWH DQG 1LFKROOV GDWHG 5LI

DELOLW\ WR GLVWLQJXLVK VFLHQFH ¢FWLRQ IURP RW

B'C+-+," D-)OEF+6@3$", %*$"-#+ %.+ /-"*0-*+ 1"-$"%0+ LV D VHPLQDO VWXG\
UHSUHVHQWDWLYH GHWDLOV RI KRZ VFLHQFH ¢(FWLRQ FU

H Q VFLHQFH ¢FWLRQ FULWLFLVP HYHQ LQ 'DUNR
D 3VXSHUDQQXDWHG VORJDQ’ ZKLFK KH ZDV UHDG\
WHUPLQRORJ\ <HW WKH FRQFHSW SHUVLVWV DQG ODFNL
XVH IRU LW WR H[SODLQ WKH HIIHFW RI VFLHQFH ¢FWLR
3% LJ 'XPE 2EMHFWV”~ 6HH DOVR OLpYLOOH Q

@
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FRQWHVWHG OLpYLOOH - &V P PY WSRO DY +
FRQFHSW LV VWLOO XVHG LQ VFLHQFH ¢FWLRQ WKHR
9DQ 3DU\V ORUJDQ ,Q D UHFHQW UHFRQVLGHL

72:58488*"*94%$5 *=*54C"4Y*"$%: 3=*54"Y $9"$+02"*5"=$6+"4Y $4"4Y*" 7 2%6*"2E"4Y*"
VFLHQFH ¢FWLRQ HIIHFW LV LQ IDFW QRW WKH GHIDPL
QDWXUDOL]DWLRQ RI WKH DOLHQ 6SLHJHO +
G38&5[9" 24Y*%" 7*54%$+" (@BECT" 25" 4Y*" 24Y*%" Y$56C" 6*OA&4*" +&5:"

+&5)*6" 284Y" 4Y*" 524825" 2E" 72:5848&8*" *94%$5:*=*54C" Y$9" %*4$&5*6" =37Y" 2&6*9
%*72:584825" $56" 39*@" ZY*"5283="8&9"$"528*+41" 2%" $5" &5528$4&25" c8$+&6$4*6"
72:584&8*"+2:8Th"?Y&TY "62=&5$4*9"4Y*"4*BA"$56"4Y %23:Y " 2Y &TY "4Y **Q4%$5:*=*54
&9"$7Y&*8*6"QG38&5"/PR@"ZY*' +*$6&5:"524825" 89" 4Y $4" 4Y *" A%*9*BEE"2E"$"5283:
VFLHQFH ¢FWLRQ KDV WR EH VFLHQWL:;FDOO\ LQ SUEL
*BA+$8&5*6@"F5"24Y*%"22%69C"4Y* *BA+$5$4&25"=394"E2++22"4Y*"+2:&7$+"A%*=&
WKH ¢ FWLRQDO ZRUOG ,Q JUHHGPDQYV PRGL¢{FDWLRC
HVWUDQJHPHQW VFLHQFH ¢FWLRQ LV QRW GH¢QHG E
72:5848&25"*EE*TACH" $9" Y*" 4*0%=0" &4C" 4Y$4" &4" 7%*$4*0@" ZY &9" *514$%+9" cAY*' $
$:1% $1A$% +SABBY*" )&56" 2E" *94%$5:+=*549" *&5:" A*%E 2% EXBHS-*3.C"
HPSKDVLV RULJLQDO DQG LQ SUDFWLFH WKLV PDN
7%378$+" *5+%& 7" ESZRY@:&7" 2E" AY*"5283=C" 2%" 5248259" +&)*" &AC" ?*%*" 30+6"
WR GLVWLQJXLVK VFLHQFH ¢FWLRQ IURP IDQWDV\ DO
WK H V RQ WKH EDVLV WKDW LQ IDQWDV\ WKH LQY
7259894*54"+2:&7$+"*BA+$5$4&259"$56"4Y 30" 4Y *'296&4*%9"$%6*" EY+* 06" 42" =$)*"3A"
DV WKH\ JR DORQJ B6FLHQFH ¢FWLRQ RQ WKH RWKHU
C6&I7&A+&5*6"E%**62=Ch"4Y$4"&9C" &4" A2943+$4*9" &49" %3+*9" $4" 4Y*"94$%4" 2F
$56"94&7)9"42"4Y*="QE*8". "/C"B&SXBBR@"Z26$1C"*8*5"4Y23:Y"4Y*"7257*A4"&9"
9F5"42"*IOE3+"85"4Y*'$5$+1989"2E "&56&8863$+"22%6)9C"AY * AV*O*5 T 2E"4Y *'52¢
89" 52" +25:*06" 7259&6*%6*6" 937Y" $" 7*54%$+" 206" 5*7+90$%1" $" E*$43%6*" 2E" 4Y*" 1*E
&VLFVHU\ 5RQD\ IRU H[DPSOH PDNHV XVH RI LW EX\

JRU DQ LQWHUYHQWLRQ LQ WKH 6XYLQ OLpYLOOH GHED"
PHGLDWH EHWZHHQ WKH FRQWUDVWLQJ YLHZV DQG VDOY

>OLpYLOOH FRQWHVWYV WKLV E\ SRLQWLQJ RXW WKDW WKt
HYHQ LI 3 QHLWKHU WKH ZULWHU RU WKH UHDGHU ¢(¢QGV F
-3+:"&*2345&"$*+ 2#+ "+ $)*+ TIMBR X QWLQJ WR D VRUW RI 3JHQHULF |
ZKDW VFLHQFH ¢FWLRQ LV * HPSKDVLV RULJLQD!
VFLHQFH ¢FWLRQ LV D VRUW RI D JDPH RI PDNH EHOLHY|
.6&:"&6)07@"
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2E"25+1"25*"5283="A*%"4*B4"$56"?Y*4Y*%"&4"&9"5*7*99%%&+1"E2%"4Y $4"5283="4
94%&74+1"%$4&25%+"QKOR@

W+25:" 2&4Y" 9*59*" 2E" ?256*%C" G38&5" ?$54*6" 42" 6&9=&99" 4Y*" 4*%p="
1A$4*B"8*$+"( $9" $" 9&=&+3$%+1" 72582+34*6" 7257*A4" QLPRC" ;34" &4" &9" 94&+
FRPPRQO\ XVHG LQ VFLHQFH ¢(FWLRQ FULWLFLVP WK
4*%=@"W62A4*6"E%2="=34Y*=$4&7$+"4*%=8&52+2:1C"*B4%SA2+$4&25" 7$=*"42" 94!
IRU WKH zZzD\ VFLHQFH ¢FWLRQ ZULWHUY FUHDWH WKF
$56"98&43%$4&259" ?Y*%*"' 92=*"7%37&$+"7Y$5:*"'2%" &5528%$4&25" Y$9"4$)*5" A+$7*C";
WDNLQJ NQRZQ VFLHQWL{F IDFWV DQG SULQFLSOHV D
HILVWV QRZ 7KXV FRQVWUXFWLQJ FRPSOHWH ¢(FWLR
2Y&TY"*BA+2%*" 4AY*" *EE*749" 2E" 4Y&9" 5*?" 4Y&5:" 25" 4Y*" ?22%+6" &9" 7+29*+1" %*
42"4Y*"524&25"2E"8Y*'$% 1AB14+F1(R@"F5"4Y*";%2$6*94" 9*59*C" $51" 97 &*57*"
JFWLRQ VWRU\ WKDW PDNHV XVH RI D VFLHQFH ¢(FWL
FRQVLGHUHG D WKRXJKW H[SHULPHQW )XUWKHUPRUH
4Y*"72598&6*%$4&259"2E"Y2?"4Y*"?2%+6M;3&+6&5:"4Y23:Y4"*BA*%&=*549"2E" 97 &*!
JFWLRQ HQDEOH UHDGHUV WR WKLQN RI DOWHUQDWL?®
HITHFWV DFFRUGLQJ WR OF+DOH LV WKDW LW FDQ HQ
DV VRPHWKLQJ GLITHUHQW WKDQ LW FXUUHQWO\ LV
DOO OLWHUDU\ ¢ FWLRQ LV OLNH VFLHQFH ¢(¢FWLRQ 3D
VHQVH WKDW LW SURMHFWY D ZRUOG UDWKHU WKDQ P
$4"+*$94C"&4"723+6"E%3&4E3++1";*"%*$6"4Y$4"?$1b"Q,NR@"

F5" W9&=28[9" ?2%)C" 4Y*" 5283=" 72=*9" $7%299" $9" +$%:*MI7$+*" 927&*4$
WKRXJKW H[SHULPHQWYV ZKLFK DELGH E\ WKH 3VFLHQ
LI WKH\ WKHPVHOYHY DUH ¢(¢FWLRQDO ZKLFK PXVW U
$56"&57+36*"$"+2:&7$+"*B4%SA2+$4&25@"W9I"937YC"4Y*"524&259"2E"*BA4%SA2+$~
4Y23:YA*BA*%&=*54"$%*"=2%*"7*54%$+'E2%"WO&=28"4Y $5'€9'72:584&8*"*94%$5:*=*
:KDW , VHHN WR GR LQ P\ VWXG\ RI $VLPRYfV ZRUNV L
DOVR DQDO\]JH KRZ WKHLU WKHPHVY UHAHFW $VLPRYTYV
VFLHQFH ¢FWLRQ VKRXOG GR DQG KRZ WKH\ FRQWULE
*50%*@

$VLPRYTV YLHZV RI VFLHQFH ¢FWLRQ UHYROYH OH
RU QDUUDWLYH TXDOLWLHYV RI WKH JHQUH DQG IRFX
4Y%23:Y"4Y*"' &6*$9"&4"&9"7T$AS;+*"'2E"4%$59=&44&5:@"U2%"W9&=28C"4Y*" 7*54%:
RI LQWHUHVW LV QRW VR PXFK WKH HIIHFW WKDW VF
IRU WKH LQGLYLGXDO UHDGHU RU LWV LPSOLFDWLR
LPSDFW WKDW VFLHOQFH ¢FWLRQ PDNHV RU FRXOG PD

Q
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H*7$39*" 2E" Y&9" E2739" 25" 927&*41C" &5" Y&9" .INP" *99$1" cG27&$+" G7&*57*" U&T:
$VLPRY WKXV HPSKDVL]HV KXPDQV PRUH WKDQ WHFF
s GRFLDO VFLHQFH (FWLRQ ~ WKDW LV ZKDW KH FDO
<$=AF++"$56"-$"()+(.  C"$9"cAYS$A" :%S57Y" 2E" +&4*%$43%*" 7Y &TY" &9" 7257+0%65*
ZLWK WKH LPSDFW RI VFLHQWL¢F DGYDQFH XSRQ KXP
8&*PC"4¥TY52+2:&T$+"TYS5:*"Y $9"=206*"&=A$74"25"Y &942%1"4Y $5"A2+&A&T$+"TY$5
HT$30% CARTY52+2:& TS+ TY S50 " +&*" $4" AY*'96224" 2E" A2+&A&T$+" 7Y $5:*b" Q.//IRC"$
FT$39F AFTY5242:&7$+" TY$5:%0" Y $8+"$" =206*" A%2E 2356 " *EE*74" 25" A*2 A+*[9" +&8*Q"
WKDQ SROLWLFDO FKDQJHV ,Q WKLV ZD\ KH PDNHV
A*TY52+2:8T$+6*8*+2A=*54"89"$ T+54%$+EST42%"*Y &56"4Y * % $A&6+1"$56"A%2E23
FKDQJLQJ ZRUOG + DQG VFLHQFH ¢FWLRQ LV D UHVSF
WKDQ D PHUH UHDFWLRQ WR WKH ZRUOG LQ KLV YLH
$56"94*+06"$74&25":1"c$773942=85:"8&49"%*$6*%69"42"4Y*'4Y 23: Y 4"2E"4Y *" &5*8&4$;&
2E"7254853&5:" 7Y $5:* $56" 4Y*" 5+ 7*09&4 1" 2E" 68%* T4&5:" $56"OY SA&S:"4Y$4" 7Y $5:*
%BAY*%"AY$5"2AA2985 "8 A" +&56+1"2%" +&56+1 " A*%=&44&5:"&A4"42"28*U?Y *+="30b'

7KXV $VLPRY VXJJHVWV WKDW VFLHQFH ¢FWLRQ
AY*"&5:2065" Y 3=$5"%*9&94$57+" 42" TY$5:*C" $56"*8*5" 2$19" 42" 7259&6+%" Y 27" 4Y*"
85*8&AS; " TY$5: " 7$5"+ =$5*38*06*6"E2%"4Y *"* 04" A299&: +*"23472=*@"F5"*EE*74C"
E2%" W9&=28"4Y&9" $=23549" 42" $")&56" 2E" 927&$+" T$%?&589=>"CV3=$5"027&*48
Y&942%1"9Y2?9C" =394" $+92" :9627" $56" 6*8*+2A" 29" 4Y*1" 2&++" 93EE*%@" ZY*%*"
94$5685:"948++b"Q.J-R@"ZY*'5**6"E2%"7 254%2++*6"7TY$5:*"$56"E2%"E%2548* % *BA
$%6*"+&5)*6"42"WO&=28[9"5248&25"2E"%*9&IA$5 T+ 42" 7Y $5:%'$9"$"7 %37 &$+"6$5: *06" 47
93%8&8%+"2E"Y3=$5)&56@"

"KLOH $VLPRY YLHZV WHFKQRORJ\ DV WKH GULYLQ
:88%9"Y&942%1"$56"356*0694$56&5:"Y &942%1"$"7T*54%$+"%2+*"&5 " SEE*74&5:"4Y $4"]
,Q VRFLDO VFLHQFH ¢(FWLRQ KH GLVWLQJXLVKHV EH'
SX]]JOH” VWRULHV LQ WKH IRUPHU WKH JDPH VWDUW:
HFRQRPLF HQYLURQPHQW ZH QRZ SRVVHVV" DQG SUF
UXOHV *WKH PRWLRQV DQG LPSXOVHV RI KXPDQLW\ Z
QHHGY RQO\ WKH UHTXLUHPHQW RI D ¢[HG VHW RI UXO
Q.KKX.KIR@"WO8E=28" A%2E*99*9" 4Y$4" Y+ +*$59" 427$%6" AY* C7TY*99" :$=*b" 8$%&
$56"6*=2594%$4*9"Y 2?"CY&942%1"%*A*$49" &49*+ED" Q.KIR"&5"\3%2A*$5"Y &942%1
DLP LV WR VKRZ KRZ FHUWDLQ ¢([HG SRVLWLRQV FDQ
ZKLFK WKH JDPH FDQ XQUDYHO LQ D UHFRJQL]DEOH ZI
+*:&A&=$4*"42"BA%SA2+$4* EY2="0Y *'A$I4"*7$30+'92=*4&=*9"937Y *B4%$A2+$4&2
$%*"ES&Y6+1"7+29%"42"2Y$4"Y$SAA*59D"Q.LPR@

R
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\8*5" &5" 4*%6=9" 2E" 4Y*" %*$+" ?2%+6C" WI&=28" =39*9>" cF" 7$5524" Y*+A" ;34
?256*%"&E"$"=$43%*+1"6*8*+2A*6"9*59*"2E"927 &$+"*BA*%&=*54$4&25"=$1"524"92="*"
6$1";*$%"$9"=37Y"E%3&4"E2%"927&*41"$9"AY19&7$+"*BA*%&=*54$4&25" Y$9" 625
97&*57*h"Q.J,R@"V*57*C"Y&9"$&="8&9"42"?&6*5"4Y*"972A* 2E"AY*"4Y 23:Y 4 *BA*%&=*¢

LQ VFLHQFH ¢FWLRQ VR DV WR PDNH WKH UHDGHUV WI
$V VXFK $VLPRY{V HVVD\ RQ VRFLDO VFLHQFH ¢F'
DWPRVSKHUH RI WKH V VFLHQFH ¢(¢FWLRQ XQGHU
9*59*"2E"$"4Y23: YAE3+"1*4" A% 74&7$+"356*%94$56&5:"2E"Y&I42%1"$9"$" ?$1"42"
Y3=$5)&56" 42" 4Y*" E343%*@" ZY*9*" $%*" *99*54&$++1" 4Y*" 9$=>"4Y*=*Q" 2E" Y &94 29
$56":3$%6&$59Y&A"2E"4Y*"E343%*"4Y $4"A%*8$&+"&5"WI&=28[9"=&6M4?*54&*4Y"T*

22%)@"
JE" 723%9*C" $E4*06" AY*" 6&9728*0%61" 2E" AY*" E$4*" 2E" AY*" d*0%=$5" #*?&C
SRSXODWLRQ GXULQJ :RUOG :DU ,, WKH QRWLRQ RI V

42"7$%%1"$"Y &:Y+1"2=8&5239"28*%425*@"W+4Y23:Y"<$=A;*++"%*=$&59"4Y*"$6827¢
Rl VFLHQWL¢(F SUDJPDWLVP ZLWK UHJDUG WR VRFL
;$7):%2356C" 9**=9" +*99" $4" *$9*" 2&4Y" 4Y*" 524&25@" ZY&9" &9" ?&45*99*6" $+92" &
Y2?2"4Y*" *56" 2E" Y&9"*99$1" :2*9" $:$&594" <$=A;*++[9" 4*7TY52M=*%&427%$4& 7" Q5!
RIWHQ UDFLVW LGHDOV ZKLFK WKH VFLHQFH ¢(¢FWLRC(
$VLPRY SRUWUD\V &DPSEHOOfV NLQG RI VFLHQFH ¢
SURPRWLQJ HTXDOLW\ DQG XQLW\ RI KXPDQNLQG E\
WKHLU FRQWHPSRUDU\ VFLHQFH ¢(FWLRQ ZULWHUV L
DPRQJ KXPDQV +H HQGV WKH HVVD\ ZLWK D VXJJHVW
Y$8*"$"35&E1&5:"*EE*74"c&592E$%"$9"&4"4*569"42"4Y &5)"2E"Y3=$5&41"$9"$"35&
42"EST7*"Y3=$5&41C"?Y&A*C";+$7)C"$56" 1*++27"$+&)*C" ?&4Y" 72==25"6$5:*%9" $56
72==25"4$9)9C"?Y&7Y"=394"*"A39Y*6"42"$"72==25"8&742%1b"Q.INR@"ZY &9"6*9&%
WR VHH &DPSEHOOLDQ WHFKQR PHULWRFUDWLF VFLH(
HTXDOLW\ FUHDWHYVY WKH WHQVLRQ LQ $VLPRYTV ZRUUm
+*$6*%9"$56"&6*$+9"2E"\5+&:Y4*5=*54@

9?2 -;&>@-$ 14/02% 0/44/ | >#H5%

"#$ 0! #4 %&00# %! #2%, "0"%3 *"/'4 . %&™ $ #4,#-

7KH FKDOOHQJH LQ ZULWLQJ DERXW $VLPRYTV ODUJH
9*%&*9"X"?Y&7Y"9A$59"28*%"6*7$6*9"2E"Y &9"+&4*%$%1"7$%**%"$56"4Y 239$569"2E

LQ WKH ¢FWLRQDO XQLYHUVH WKDW KH FUHDWHYV + L
VXPPDUL]JLQJ LW HYHQ LQ EURDGHVW VWURNHV LV D

S
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72=A+&T$4*6" 1" 4Y*"2$1" WOL=28"%*4%62$74&8*+1" 72557 4*6" 4Y %**" 906 &*Q" 2E" Y
942968*9" $56" 528*+9C" 2Y&TY" 2*06*" 2068 &5%++1" 7257+&8*6" $9" 9*A$%$4*C" 11" 2%
SUHTXHOV DQG VHTXHOV LQ WKH V WR WKH VWRU
WKLV VWXG\ , DQDO\]H WKH VWRULHY DQG QRYHOV
A3;+&9Y&5:"Y&942%1"92"$9"42"9Y 2?"Y 27" WO&=28"6*8*+2A0"Y &9"4Y*=*9C"$56"A%28¢
6*4$8+9"2E"Y &9 "A+249"2Y*5" 556" ¥ @" V2?2806 C" 42" =$)*" AY *" 28*%6$% 7Y &5:" A+24+8
RI $VLPRYJV VHULHV HDVLHU WR IROORZ LQ WKH IR(
A+24"2E"AY*"DY 24+ 9*0p&*9"$9" 25+ 7 2548533=@

'Q WKH FKURQRORJ\ RI WKH ¢FWLRQDO ZRUOG $V
942%8*9@"ZY*'9Y 2%4"942%&*9" 7 TDITUHBRRIN-R 234+ &5*"4Y *"6*8*+2 A=*54"
2E"Y3=$528&6"%2:249C"4Y*"9$E*:3$%69"A%2:%$==*6"&542"4Y*=C"$56"4Y*&%": %$63¢
GHYHORSPHQW LQWR FRPSXWHUV WKDW DUH XVHG W
SURGXFWLRQ 7KH ¢UVW RI WKHVH VWRULUM56"$HW LQ \
WO&=28"%*43%59"42"4Y*"%2:24"942%8*9"4Y%23:Y 234"Y &9"+&4*%$% 1" 7$%**%C"&!
AY*" &5A4*5$+" TY%252+2:1" 2E" Y &9" T%*$48&25" 4Y*1" $+2$19" %*+$4*" 4Y *" *$%o+&*94'
LQ KLV ¢FWLRQDO XQLY H UNGE*@LKAI3%/BEROR" GERYoH O V
6*21)%/' (% Q.INKR"$%*"9*4"$4"$" 4&=*"2Y*5"062:249" Y $8*"$+%6*$61" 5" &5" 39*" E2%
92=+"4722"4Y239$56"1*$%9C";34"$4"4Y &9" A2&54" 4Y*1"$%*"=294+1":$55*6" 25" \$%4Y (
7KH QRYHOV IROORZ D 1HZ <RUN GHWHFWLYH (OLMDK
URERW SDUWQHU 5 'DQHHO 20LYDZ DV WKH\ VROYH
+$4%06" *1256" &A4@"ZY*" A2 A+ 2E"\$%A4Y " +&8*"&5" 28*%A2A3+$4*6" $56" &5"=$51" 7%
UHVWULFWHG XQGHUJURXQG &LWLHVY DQG XSKROG WF
GAST*%" 22%6+69" QA+$5+49" 206&:&5$++1" 9*44+*6" E%2="\$%4YRC" 2Y&TY" $++27"
2E"%2:249"$56" A+$7+ Y& Y"*=AY$9&9" 25" 4Y*" &5688&63$+841" $56" E%**" 2&++"2E"
Y3=$5"A2A3+$4825@"

7KHVH HDUO\ URERW QRYHOV FHQWHU RQ %DOH\{V
RI VSDFH H[SORUDWLRQ DQG H[SDQVLRQLVP LV QHHG
&5" AY*" +25:MA*%="046*973*C" Y3=$5)&56" E%2="4Y*" 927&273+43%$+" 94$:5$4&25" 4
AY%*$4*59":24Y "\$%4Y " $56" GAST*%" 9278*4&*9@" H$+*1[9" 942%1" &A1 TR54&53*6" &
I"#'$-06"3% K*=(9Q.JLPRC" 2Y*06*" Y *' 725496&;34*9" 42" &5&A&$A&S:" AY *"\$%AY A*2A+]

"76+8%9%HN D W H V DV WKH ELUWK \HDU RI 6XVDQ &DOYLQ
WKH ¢FWLRQDO ZRUOG 7KHUH DUH VHYHUDO IDQ VLWHYV
DOO RI $VLPRY TVIWMETF0HNI%KRQ LWKHVH IURP $' WR

WKDW LV URXJKO\ $' DFFRUGLQJ WR WKH IDQ VLWtE
DVLPRYRQOLQH FRP ROGVLWH LQVDQHBOLVW KWPO DQG |

T
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=28*=*54" 427$%6" 5*?" 9OAS7*" *BAS59825C" ;34" 4Y*" 528*+" *:859" 42" 43%5" E2739"
25" 4Y*"%2;24" TY$%S$T74*%9" 2E" T$5++"$56" _@" d&9)$%6"_*8F5ASIREY) F5"
<FB+41'Q.JLNRC"4Y*"%2;24" 7Y $%$74*%9" ¥ 7 2=*"T*54%$+"$9"4Y*1"4$)*"4Y *' & 58 4&$-
42"9$8*"\$%AY "E%2="GAST*%"$::%*99&25"$9" 7*++"$9" 42" 55, +*"$56" 940" 4Y " A*2 A+
2E"\$%4Y"422$%6"9AS7*" *BAS59825&9="3$56"4Y*"E343%*"2E"*94$;+&9Y&5:"$"d$+$7.
\=A&Y*@" F5" 4Y*" 723%9*" 2E" *8*549C" 4Y*" %2;249" %*$925" 4Y*&%" 2$1" 42" $" 92U
348+843%&$5" SAAY2$TY" 2E" 4$)&5:" %*9A2598&;8+&41" E2%" Y3=$5)&56@" Z2:*4Y*Y
942%8&*9"$56"528*+9"E2%="2Y$4"&9"7$++*6" W =TBBL*9 @

7KH QH[W HYHQWYV LQ WKH FKURQRORJ\ Rl $VLPRY
&5"4Y*"528* 4 H#81%+(%$: 1962BW%RC1%/$*4-D%b W+21% KI-$MRC" $561%
E'441($-%"3%/B*0QUN,RC"72==25+1"7$++*6"@YB*0$+0%<F B+KPHR*9C"2%"4Y *"
<FB+41%96&+2:1186/$*4-D%W+? 1 %E &0" 94" $4"$" 4&=""2Y*5"4Y *"*BA$59&25&9="
858A8$A*6"85"AY*"%2:24"528*+9"Y$9" **5"937 7*9OE 3++1"7$%%&*6"234"E2%"4Y 239$!
1*$9%9C";34"4Y*'d$+$74& 7"\ =A&Y*"Y $9"524" 1*4"; 5 "E 3+-+ 1 "*OAWAR AN 1o
"396/B*014$)* 9" A+$7+'92=*"Y 356%6*69"2E"1*$%69"+$4*06C "4 S 48=>"2Y *5" 4 Y *\=A&Ye*"&
*85:"04%:+&9Y*6"$56"4Y * " A+$5*4"Z%$542%"QWIE=28[9":$+$74&7"$5$+2: 1"2E"4Y*'7

Rl DQFLHQW 5RPH EHFRPHV D XQLI\LQJ$SHDZMWY?1%R ZH"
K'-$ C'4Y*'A+24"%*82+8*9"$9%62356"+27$+"A2+&4A&T$+"&54%8&:3*"$56"%6$4Y *%"=&529
X";34"WO&=28"$+92"=$)*0"30*"2E"$5"*B4*59&8* AU $++*+"2&4Y"4Y*"'724425"&56 394"
85" AY* W=*0&7$5" G234Y" $56" 9+$8*%1 @ USBAM (V6 $: 19880$" 8$%&*41" 2E"
$"48=*"0+&A" 942%1C" 2Y*%*" $" A%24%$:25894" E%2=".J0J"*569" 3A" &5" $" 4&=*" %23
$"4Y239$56" 1*$%69" SEA*0%" 4Y*" *S*GAWIEAAL($-% "3% /B*QL 25" $" 9*7+36*6"

$56" 61942A&$5" \$%AY" 4Y$4" &9" :%$63$++1" *72=85:" 3585Y$;&4%;+*" *7$39*" 2E"
LQFUHDVLQJ UDGLRDFWLYLW\ :KLOH VRPH RI WKHVH
2Y&TY"$%* " A%2=&5*54"85" WOI&=28[9"24Y *%"?2%)DB4LABAB*+9"4Y*"Y &942%1"

DQG WKH GHYHORSPHQW RI WKH ODUJH OLQHV RI KLV
'$7):9%2356" E296" 4Y*" A+24+85%9" $56" 4Y*=+0" 2Y &TY" %*=$&5" *99*54&$++1" 9*A$%$4
%HFDXVH WKH\ GR QRW VLJQL:{FDQWO\ FRQWULEXWH V
AYFCFBHAT 4%8&+2:1"2349&6%" 4Y* 9T2A*" 2E"4Y 89" 94361 C" $56" 7$++"4Y*"94206&*9" ¢
*BS=RE"AYH'$28" ()*$+"( "9 %& 9@

L418')1% $"% &"()*$+"(9RQ.JLLR" $56&"4=*4)% $:1% &"()*$+"( " Q.JIPR"
E2739"25"97&*54&94"V$%&" G*+625"$56"Y &9"+&E*[9"22%)"2E"6*8*+ 2A&5:"4Y*"97 &*5
A917Y2Y&I42%1C 2Y&TY *5$;+*9"4Y*"A%*6&74&25"$56"94** 06 &5 "2E"4Y *"E343%*"4Y "
$"72=;85$4825" 2E" 94$4894& 7$+" =$4Y*=$4&79C" 92782+2:1C" $56" A917Y2+2:1@" Z
528*+9" $96*"9%4" $4" $" 4&=*"2Y*5" 4Y*" d$+$74&7"\=A&Y%*" Y$9"*B&IA*6" E2%" 4Y 239$5!(

LU
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2E" 1*$%9" $56" Y$9" 9+22+1" *:35" 42" 6*7$1C" $9" 6*4*74*6" ;1" G*+625[9" 97&*57*@" W
D VROXWLRQ +DUL BHOGRQ VHWV XS WKH VFLHQWL|
T*54%$+" 42" AY*" 2%&EAFE+"( " 4%&+2:1@" W:$&5C" F" 725086%%" 4Y*9*" 528++9"
RQO\ EULHA\ EHFDXVH WKH\ IRFXV SULPDULO\ RQ WK
VRPHWKLQJ RI DQ DOWHU HJR RI $VLPRY KLPVHOI :KLl
XVH RI D YDULHW\ RI KLVWRULFDO SDUDOOHOV WKH !
5$%%6$488*" 2ETHEERE " ()*$+"( " 9*%&*9" %BAY*%%" 4Y$5" 6+8*+2A" &4" E3%AY*%@" |
6285:"92C"WOI&=28"%*A*$49"*+*=*549"2Y &TY"Y*"Y$9";*5"*=A+21&5:"4Y%23:Y 234"
AY*"9*%&*9"Q$56"$%:3$; +1"=2%*" *EE*74&8*+1"&5" 849" *$%+&*%"942%&*9R@
ZY*&"(*$+"( WULORJ\ SURSHU ¢(UVW SBEHPIWVKHG DV
/0+1(012&+0$+"(P D ID]L Q H + DQG LQ ERRN IRUP +
E*?" 1*$069" *E206*" V$%&" G*+625[9" 6*$4YC" $4" $" A2&54" 2Y*%6*" 4Y*" d$+$74&7"\=A&
Y$9" +294" 849" 8&A$+&A1" $56" ;*:35" 42" 94$:5$4*" &542" 6*9A2489=@" WO" G*+62
AQL7Y2Y&IA2%1"Y $9"%*8*$++6C"4Y &9 "2&++"+*$6"42"4Y *' T 2++$AQ 2E"4Y ' d$+$74&7
DQG DQ LPPHQVHO\ ORQJ HUD Rl EDUEDULVP %HFDXV
A3;+&TC"AY*" +*$6*069" 2E" 4Y*"\=A&Y*" 9" Y &="$9"$"4Y %*$4" $:$&594" 4Y*&%"$34Y 2
DQG KLV VFLHQWL¢F FRPPXQLW\ WKH )RXQGDWLRQ |
2E"Z+%=8&539@"U%2="4Y*%*"25C"4Y*"4%&+2:1"E2++229"4Y*"U2356$4825"$9"& 4" *:&
*BA$59825"8542"4Y*'G*7256"d$+$7487"\=A&Y*" X" E2++27&5:C"$9"F"2&++"$%:3*C"9L
%$AY*00" 9&=8&+$%" 42" 4Y*"6*8*+2A=*54" 2E" 4Y*" a584*9" G4$4*9" E%2="4Y*"4&=*9" 2F
*$06+1"9* 4445069 "42"4Y *";*: 85585 2E"4Y *' 4 2*548*4Y "T*543% 1 @"F5"4Y &9"A%27*99"2E
IRXU KXQGUHG \HDUV QDUUDWHG DQG IRFDOL]JHG Wtk
LQ DOPRVW HYHU\ FKDSWHU WKH )RXQGDWLRQ LV \
72==35841" &542" $" :$+$74&T" A2?7*%" 4Y%23:Y" 94$:*9" 2E" %*+&:&239C" 72==*%7 &S
$56" A2+&A4&T$+" *BAS59&25@" FA4" $+92"+572354%069" 4Y*" G*7256" U2356$4&25C" G*+i
VDIHIJXDUG IRU WKH GHYHORSPHQW VKRXOG WKH ¢UV\
AY*'4%8+2:1"*T2=+9"$"94%6 3, +*" ¥4 P54 Y *'422"U2356$48259@"U&5$++1C"$+4Y 23
WKH ¢UVW JRXQGDWLRQ DUH OHIW XQGHU WKH LPSUH\
AY*" G*7256" U2356$48&25" $56" 4Y$4" 4Y*&%" E343%*" $9" 4Y*" +*$6*069" 2E" 4Y*" :$+$B:
VHFXUH WKH 6HFRQG )RXQGDWLRQ FRPSULVHG RI VF
A917Y2Y&I42%1C %*=$&5"9*7%*4+1"&5"7254%2+"2E"4Y*"Y &942%1"2E"4Y*": $+$B1(
&"()*$+"(M-% <).1% Q.JL,R" $56'&™"()*$+"(% *()% <*4$:% Q.JL/R" 4$)*"
SODFH VRPH KXQGUHG \HDUV DIWE&"Q)*$WK H 4%QD:0@H Y H C
&"()*$+'(M-%<).1 VWDUWV RXW ZLWK WKH SURWDJRQLVW *F
AY$4"AY*" G*7256" U2356$4825" &9" 04&++" 2A*%$4&B*C" ;34" $9" Y*" 4%$8*+9" 4Y*":$+¢

LL
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9*$%7Y"2E"4Y*"G*7256"U2356$4&25C"Y*"*572354*%9"d$&$C"$"A+$5*4M?&6*"72++* 7
72597&2395*99@" d$&$"43%59"234"42" *"$" 4Y &%6":3$%6&$5" 2E" G*+625[9" S+$5C"$
9*+)9"42"*BA$56"8542"cd$+$B&S@b"ZY&9"&9"42"857+36*"85"8&49"72++*T4&8*" 72597 &
$++"=$44*9%" &5" 4Y*" :$+$B1C" 4Y39" *EE*74&8*+1"*56&5:" 4Y*" 717+*" 2E" 94%3::+*" 2E
KXPDQ FLYLOL]DWLRQ DJDLQVW DQRWKHU 7UHYL]H L\
d$&S"2&++"2"$Y*$6"2&4Y"4Y &9"6*8*+ 2 A=*5A T BB6G" (%0*()%<*4$:%%*723549"
7UHYL]JHTVY MRXUQH\ WR XQGHUVWDQG DQG DFFHSW K
AY*" 723%9*" 2E" *8*549C" &4" &9" %*8*$+*6" 4Y$4" 4Y*" %62;24" T$5**+C" 284Y" &49" =&
42" 4$)*" T$%*" 2E" 4Y*" 93%8&8%+" 2E" Y3=$5)&56C" Y$9" ;**5" =$94*%=&56&5:" $++" 4Y
6*8*+2A=*549"63%&5:"4Y&9",-C---M1*$%"A*%&26"2E"Y&942%1>"4Y*"*BA$59&25"E%%
\$%4Y"$56"4Y*"GAS7*%"22%+69"8542"4Y*'d$+$74& 7"\=A&%*C";24Y"U2356$4&259C"d!
DQG ¢QDOO\ *DOD[LD 7KH VHULHVY HQGV DW D SRLQW
WRZDUG *DOD[LD KDV EHHQ GHFLGHG EXW LW OHDY}t
*54$8+9"2%"?Y$4"4Y &9 "E343%*"+22)9"+&)*@

F5"4Y&9"?$1C"$9"W9&=28"7255*74*6"Y &9"2%&: &5$++1"9*A$%$4*"942%61"717+*!
D VLQJOH ¢(FWLRQDO XQLYHUVH DQG XQGHU D XQL¢HC
RI KXPDQNLQG IURP KLVWRU\ RI FRQALFW WRZDUG D
A%*9*54"94361"*B$=&5*9"4Y*"72=A+*B&4&*9"2E"4Y &9"53$%%$4&8*"$56"&49"A3;+&7
DQG LGHRORJLFDO FRQWH[WV LQ RUGHU WR DQDO\]H
E%254&*%C"$56":3$%6&$59Y&A@"

,W LV LPSRUWDQW WR XQGHUVWDQG WKDW PRVW
DQG V ZDV ¢UVW SXEOLVKHG LQ SXOSS'PBEID]LQHV F
/0+1(012&+0$+@"F5"92=*"7$9*9C"W9&=28"=$6*"7Y$5:*9"$56"$66&4&259"42"4Y*"
942%&*9"?Y*5"AY*1"2*%*"%*A3;+&9Y*6"&5",22) E2%=$4@"ZY *'=294"524$;+*"2E"4Y*9*"$9
PDGH WR WKH HDUO\ )RXQGDWLRQ VWRUJMHWWEKLFK ZKF
PDJD]LQH GLG QRW \HW HPSOR\ WKH QDUUDWLYH GHY
ZLWK DOOHJHG TXRW D W L<R0QD8"B1)RBOE*RI+DEFALL SR QYD
*72=*9"%*+*8$54"&5"=1"$5$+19&9"2E"W9&=28[9"Y &942%& 7$+"$AA%2$7Y"&5"7Y $A4
WAS$%A4"E%2="4Y $4C"WI&=28"43%5*6"4Y*"2%&:&5$+"942%&*9"&542"72%%*9A256&5:"
ZLWK RQO\ PLQRU FKDQJHV LQ WKH ERRN SXEOLFDWI
AY*=@"F5"4Y&9"?2$1C"Y*" 7%*$4*6"$5"*8*5"=2%*"94%$&: Y 4E2%?$%6"72548533="4"
Y& Y+&:YA9"4Y*"43%5&5:"A2&549"2E"U2356$4&25"Y&942%1"$56"$669"42"4Y *"9*50*"
Y&942%&7$+"528*+"4Y$4"4%$7)9"4Y*"6*8*+2A=*54"2E"$": $+$B1M?&6*"'5$4&25@

JRU H[DPSOH WKH VWRU\ 37KH 7UDGHUV" ZDV RULJLQD
<#$%:03"0= XQGHU WKH WLWOH 37KH :HGJH’ DQG 37KH OHUF

LM
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7KH PRVW VLJQL:FDQW FKDQJH VRR)'SHKH"ERRN YHU
WKH DGGLWLRQ RI WKH YHU\ ¢UVW VWRU\ 37KH 3V\FK
AY*" E2%*E%254"4Y*" 7Y $%$74*%" 2E"V$%&" G*+625C"?Y 2"2$9"25+1"$"6894$54C"9**
DOO NQRZLQJ HQWLW\ LQ WKH RULJLQDO PDJD]LQH V
FULWLFL]HG IRU SUH HPSW\LQJ WKH QDUUDWLYH WHQ"
RI WKH VHULHY RQ WKH ¢UVW SDJHV VHH H J 'HODQ\
EHFDXVH WKH VWRULHV ¢UVW DSSHDUHG LQ D VHULDO
\HDUV PDQ\ Rl WKH RULJLQDO PDJD]LQH SULQWYV DOVF
AYS$A" A+ST AY*"942%8&*9" &542" 4Y*" 72548&533="$56" A%28&6*" 92=*"*BA+$5$4&25"E
WKH FXUUHQW DFWLRQ XQGHUPLQLQJ VRPH RI WKLYV
YHUVLRQ ZKLFK EHJLQV WKi$"(): U LGI2A*EI&ID"$" 9Y2%4"
AY%2+2:3*4Y $4"%*8*$+9"4Y * A+ =&O*"2E"4Y*"942%&*9"$56"92=*"2E"2Y $4"2&++"Y$A,
W SUHVHQWVY D EULHI VFHQH ZKHUH WKH ROG DQG W
42"Y &9"978&*54&949"$56"725:%$43+$4*9"4Y*="25"4Y*"9377+99"2E"4Y *"*5206=239" 220
AY*1"Y$8*"A$T)+*6@"V*"%*$993%6%9"4Y *="4Y $4"+8*5"4Y 23: Y "4Y *'cd$+$74& T\ =A&Y*"&
E$++&5:"@"@"@"&49"73+43%*"9Y $++"524"6&*C"$56"A%2889&25"Y $9";**5"=$6*"E2%%'
[00*$A*Y" T3+43%*" 42" 6*8*+ 2A" AV *UrE%2=Ch"$56"4Y $4"4Y*1"7$5"52 2" c?$&4"E2%"e4
%*2$%6"$"4Y 239$56" 1*$%9"Y *5 7" 2&4Y "4Y *"*94$;+&IY =*54"2E"4Y*'G*7 256" d$+$74&
\=A&%*b" @B"()+(. 0D\ 7KLV VHFWLRQ IRXQG RQO\ L
PDJD]LQH SXEOLFDWLRQ FRXOG EH VDLG WR JLYH DZ
$66*6"2A*5&5:"942%1"&5"4Y*":22)ME2%="A3;+&7$4&25@"

T*OA&A*" 937Y" 7Y$5:¥9C" 4Y*" 7*54%$+" 4Y*=*" 2E" WO&=28[9" 942%&*9" %*=$&5
*Q0*548$++1" 357Y$5:46" &5" 4Y*";22)" 8*06982590@" ZY*1" $+92" %6*4$&5" 4Y*&%" *A&Y:
TXDOLW\ DV WKH\ FRQVWUXFW D QDUUDWLYH RI JDC
UHMXYHQDWLRQ WKURXJK JOLPSVHV RI HYHQWV DW FU
WKDQ LQWURGXFH QHZ WKHPHV RU LQWHUSUHWDWLR
AY*"9*59*" 2E"2&A5*90&5:" +$%6: ¥ 9**AQ" 2E" Y &942%61" 4Y $4" 2$9" A%*9*54" *8*5" &5" 4"
RULJLQDO PDJD]LQH SXEOLFDWLRQV :KDW WKH QHZ .
<(0908"B1)+* TXRWDWLRQV DGG LV D KHLJKWHQHG VHQVH

<#$%:03"0=XQGHU WKH WLWOH 37KH %LJ DQG 7KH /LWWOH" [
WKHVH FKDSWHUV ZDV VZLWFKHG WR IROORZ WKH FKURQF
/LPPDU 3RQ\HWV RQH RI WKH (UVW WUDGHU PLVVLRQDU
ZLWK WKH VXUURXQGLQJ ZRUOGV QRZ FRPHV EHIRUH WK
cUVW RI WKH )RXQGDWLRQ SOXWRFUDWYV

LN
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WR WKH VWRULHYV DQG DQ DVSHFW*RY**BAr2eH&LT'?H'G H
&6*$9"&9"7*54%$+@"F"'=$&5+1"*=A+21"4Y*";22)"8*%9&259"2E"4Y*"942%&*9C";*7$39*
$%*"'=2%*"%*+*8$54"E2%"=1"E2739"25"4Y*"6*8*+2A=*54"2E"W9I&=28[9"4Y*=*9"28*%
4Y*'723%9*"'2E"Y &9"7$%**%"$56"Y &9"+$%: * %ISR )BS+"(  "9*%&*9"$9"
$"?v2+*@"

9A$*4#>,&3-$ A#-#I4 %P&O$ [ -;&>8 B
/02$*3+  * $% ,#0 9#$ ,%! ,&0

<259&6*%&5:"4Y$4"W9&=28[9"+&4*%$%1"7$%**%"9A$55*6 " E%2="4Y*".JO-9"42"4Y*"*
V DQG WKDW KH LV UHJDUGHG D FDQRQLFDO VFLHC
:$%5%%*6"93%A%&9I&5: +1"+&44+*"$44*54825" &5"+&4*%$%1" 7% &4&T&I=@"F5"A$%:
*7$39*"'W9&=28"9**=9"42"+*$8*"92"+&44+*"E2%"4Y*"+&4*%$%1"97Y 2+$%"42"62"&5"
2E"*BA+&7%$4&25"$56"&54*%A%*4$4&25@"W9I"d2+6=$5"524*9C"

>$VLPRY@ KDV WKH KDELW RI FHQWHULQJ KLV ¢(¢FWLRQ
%*$6*%C" &5" %$4Y*%" 6&%* 74" 4*%=9C" ?Y$4" &9" YSAA*5&5:" &5" Y &9" 942%&*9" $56" ?*
Y$AA*S&5:@"F5"E$74C"=294"2E"4Y*"6&$+2:3*'&5"$5"W9&=28"942%1C"$56"A$%4& 73+
4AY*&"()*$+"( "4%8&+2:1C"&9"6*824*6"42"937Y"*BA29&4&25@"G42%E&*9"4AY $4" 7+*$%+:
ZKDW WKH\ PHDQ LQ XQDPELJXRXV ODQJXDJH DUH WKH
6*$+"2&4AY"*7$39*" 4Y*%*"&9"+&44+*"42" " &54* %A+ 4*6@"Q,.R

F5"Y&9™*=AY$9&9"25"&6*$9"$56"6*9&%0*"42"72==35&7$4*"4Y*="$9"7+*$%+1"$9"A299&;+
$VLPRY UDUHO\ LQFOXGHV VXEWOH LPSOLFDWLRQV R
Y*'94%$&: YAE2%?$%6+1"4*++9"?2Y$4"&9" YSAA*E&S5:"$56" ?Y$4" &4"=*$59C"$56"E27:
25"E3%4Y*%&5:"4Y " RELE@ &I "A*%Y SA9 25+ 2E"4Y*"%*$9259"?Y 1"92"=$51"+25:*%"

3DWURXFK SRLQWV RXW WKLV HVVD\ OLNH TXDOLW\ [
(YLWDEOH &RQALFW" DV ZH VKDOO VHH LQ FKDSWH
LQ $VLPRYfV ¢FWLRQ

(DUO\ R Q%toge$MOM KH FKDUDFWHU RI )RXQGDWLRQ PD\RU
D JRRG H[DPSOH RI $VLPRYTV NLQG RI VWUDLJKWIRUZDUG

<RXU EXQFK KHUH LV D SHUIHFW H[DPSOH RI ZKDWT{V E
*DOD[\ IRU WKRXVDQGV RI \HDUV :KDW NLQG RI VFLHQI
FHQWXULHY FODVVLI\LQJ WKH ZRUNV RI WKH VFLHQWLVYV
WKRXJKW RI ZRUNLQJ RQZDUG H[WHQGLQJ WKHLU NQRZ
<RXYUH TXLWH KDSS\ WR VWDJQDWH 7KH ZKROH *DOD]\
KRZ ORQJ 7KDWYV ZK\ WKH 3HULSKHU\ LV UHYROWLQJ

LO
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94368*9"2E"Y&9"22%)"$%*"$+92"Y*$81"25"A+24"93==$%1"$56"4237Y "ES&%+1"+&:Y4
AY*=$487"6*8&T*9"2%"5$%%$488*'$5$+1989@"V22+8+%6C 85" WO&L=28[9"A+249"$%*
8*061"6%$=$4&7"$9"937Y@"_$4Y*%C"4Y*1"E2739"25"4Y*"%$4&25$+C":%$63$+"6897
ZKDW KDV KDSSHQHG RU ZLOO RU VKRXOG KDSSHQ |
942%1M+8&)*"5$%%$48&8*"94%3743%*9"?Y & 7Y "%*82+8*"$%62356"A%2;+*=M92+8&5:"7
NLQG $OWKRXJK WKH zZD\ $VLPRY QDUUDWHYV WKLV L\
942%68*9"2E4*5" 72508 94" 2E " $+=294"&54* 0% 7Y $5:*$;+*" 7Y $%$74*069C"?Y 2"25+1"4$+)
*GTY" 24Y*0%" PY &+ =294" 2E" AY*" $74&25" 4$)*9" A+$7*" 2EEMO4$:*C" &4" &9" 4Y&9" 9*
$773=3+$48&5:"*8&6*57*C"2%")522+*6:*"$56"356*0694$56&5:"2E"4Y*"22%+6"$56"4Y *"
*B*549"6*97%&;*6C"?Y &TY " T%*$4*9"4Y *'5$% % $4&8*"4*59&25"85"=37 Y "2E " W9&=28[9"?;

F5"A$%A4C"+&4*%$%1"97Y 2+$%9"9+*="42"Y $8+"92"+&44+*"+*EL"42"62"2&4Y "WOE
FT$39% 2E"AY*" 8 2:%BAY &T$+"524*9" &5" 4Y*" &54%263748&259" 42" =$51" 2E" Y &9" 22%
ORUHRYHU KLV H[WHQVLYH DXW RELWRFUDSKIHOILIH WK H
Q.JKIR"$56(%7"9%-$+88DALIVEL'$56"4Y *"A294Y 3=280%,-+F"@5%,%N1F"+4%
Q.JIOR"X" %*+$4*" &5" 6*4$&+" Y &9" +&E*"$56" 4Y*" 6*8*+2A=*54" 2E" Y &9" 7$%**%C";3
PDNH UHIHUHQFH WR WKH SURFHVV RI ZULWLQJ DQG
ZY*9¥"2206)9"Y $8*" +*E4"+&A4+*"5+6" E2%"$51";:82: % $AY &*9" 2E"WI&=28C"$56"4Y*"2
ZULWWHQ IRU H[DP S OGH0%FH4F TES®,90\K-A3MH3VAB: 1%604*()%N*-$14%
"396/0+1(01%&+0RLIFORC '=$)*"*B4*59&8*"39* 2E"WOI&=28[9"$342;82: %$AY &*9"$56"
A%28&6*" +&4A4+*" $66&4&25%+" &EE2%=$4&25@"\8*5" E3%4Y*%" 72==*54$%1" 25" W9,
ZRUN XWLOL]HG DOVR LQ WKH SUHVHQW VWXG\ LV RI
&54*%88*?9" 2E" WI&=TB (@1 4-*$+"(-%=+$:%C-**0% -+ FDIBIRC"*6&4*6"; 1"
<$%+"U%*6=$5@"F5"$66848&25C"W9&=28"2%24*"53=*%$239"*09$19"?Y&7Y"*BA+$&
WKH LGHDV LQ KLV ¢(FWLRQ VXFK DV WKH QRWLRQ RI
$,28*@

6FKRODUO\ ZRUN RQ $VLPRYfV ¢FWLRQ ODUJHO\ Et
LQ WKH MRXULDOON"(%/$)I56'<A$4*B"8*$+"C"$56"&5"$" 72++*74825"
2E"99$1TE 0%, +F"'@ HGLWHG E\ -RVHSK ' 20DQGHU DQ
d%**5;%06:C" 2Y&TY" 2EE*%9" 92=*" 2E" 4Y*" =294" &59&:YAE3+" $5$+19*9" 2E" WO&=2¢
356*06+1&5:"4Y*=*0"42"6$4*@"F5"4Y*"723%9*"2E"4Y 89" 9436 1C"F"%*E*%"42" 4Y*9*"9
$56C"?Y*5"%*+*8$54C"524*"'=1"A29&4&25"$9"42"4Y *&%"$5$+1989@"F5"4Y*". JK-9C"$+
¢UVW WZR ERRN OHQJWK H[DPLQDWLRQV RF'@¥%LPRY Z

EUHDNLQJ GRZQ WKDWI{V ZK\ SHWW\ ZzDUV DUH EHFRPLQ
DUH ORVLQJ DWRPLF SRZHU DQG JRLQJ EDFN WR EDUED
1+

LP
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(89X 1)%Q.JK,R"; 1" *&+"d2;+*"&9"; 1"426$1[9"94$56$%669"$"%$4Y *06"6$4*6"+B*06 7 &I*
2E"94$48948&7$+C" %Y *42%&7$+C" $56" :%$==$4&7$+" $5$+19&9" 2E" WO&=28[9" 4*B4
U@"S$4%237IBI0+1(01%&+0$+"(%"3%C-**0%  DRK@RC" 25" 4Y*" 24Y*%" Y $56C"
VHWV RXW WR VXUYH\ $VLPRYfV ¢FWLRQ XS WR V [
$56" *8$+3$488*" $5$+1989@" ZY&Y" 22%)" +$19" 4Y*" :%6235672%)" E2%" =252:%$A"
RQ $VLPRY FULWLFLVP VWXG\LQJ PXFK RI KLV ¢FWLF
V2248*06C 4Y *'$44* = AL B4 T 2=A%*Y *50&B*5+09"$+92"+*$69"42"+25:"A+24"93==$%&*9
$4"4Y**BA*59*"2E"$5$+19&9@"

ZY*" JL-9" $56" .JJ-9" 9$7" =206*" :22)M+*5:4Y" 9436&*Q" 25" W9&=28" 4Y$4"
PRVWO\ FDUU\ RXW VXUYH\V RI KLV VFLHQFH ¢FWLRQ
C-*0% ,-+F"@@.JL,R" A%28&6*9" $" )&56" 2E" %*$6*%[9" :386*" $56" ;:%&*E" $5$+19*9"
2E" W9&=28[9" Y&I4206&7$+" SAA2STY" $9" 2+++" $9" Y&O" %*73%%*54" 6*4*74&8*g=
9429%1" 94%3743%*9@" |E" 4Y*" 93%8*1M41A*" 9436&*9C" H32*0% 355198 5%
1968 ()*$+"(-%6"3%/0+1(01%&+0$ @', C'%*8@"*6@".JI/R"&9"A*%YSAQ" 4Y*'=204"
72=A%*Y*59&8*@" W+4Y23:Y"d355" 4$)*0" 4Y*" $SAAU2$TY" 2E" CT%&A&T&I="8&5" 7254’
QPR"$56"9*)9"42"A2&54"234"AY *"4%+*569"$56"%*A*$4*6"4Y *=*9"&5"WI&=28[9"?2%)C"
SUDFWLFH KH WRR PRVWO\ WUDFNV WKH DXWKRUYV F
7KH VDPH LV WUXH RI :LOOIDA-+F GURILBRTYE M) 9"$"
98=8+$%"%*$6*96[9":3&6* " $SAAY2STY 42" WO&E=28[9"2*38%* @"V22*8*96C"Z23A257*"
PDNHV LQWHUHVWLQJ SRLQWY DERXW WKH .XKQLDQ V
¢FWLRQ DQG LQ FRQWUDVW WR PRVW RWKHU VWXGL
FKURQRORJLFDO RUGHU RI $VLPRYTV ¢FWLRQDO ZRUO

WH+"2E"4Y+9*'9436&*9"$%6*"02=*7Y $4";3%6+5*6" 1"4Y* ESTA"4Y $4"4Y*1"$44*=A4
WR GR HYHU\WKLQJ DW RQFH WR SURYLGH $VLPRY{V
DQG WR DQDO\]H LW :KLOH WKH\ RIIHU YDOXDEOH LQ
2E" W9&=28[9" A%2E*09825%+" $56" A%&S$A*" +&E*C" 4Y*1" $%*" $+92" %$4Y*%%" E%:
DQG VXSHULFLDO LQ WHUPV RI H[DPLQLQJ $VLPRY{V
LOOXVWUDWHY WKH EDVLF SUREOHP ZLWK ZULWLQJ
92" =37Y" A+24C" 937Y" 72=A+*B" &54%8&:3*9" $56" 6+*8*+2A=*549" 4Y$4" %35" 4Y%23:Y
7*543%&*9" $56" *5*06$4&259" AYS$A" =$51" 2E" AY*" T%&A&KTS+" 2296)9" O**=" 42" 942A"
=*06%+1"4%$7)85:"4Y 2% A+24"=28*=*549@"

6RPHWKLQJ RI DQ H[FHSWLRQC*R®BDGUIIRDVVOHI
&9"$" %*$6*06[9" :3&6+*MOAL+*" 4%6*$A=*54C" 422C" ;34" 9&5 7" &4" &9" T2=A29*6" &5" A$
V$99+*06[9" $7$6*=&7" $%4&7+*0" 25" WO&=28C" &4" 2EE*%9" =206*" 6*4$&+*6" 94366
VSHFL¢F WKHPHV LQ $VLPRYJV RHXYUH ORVW UHOH)

LQ
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72598&6*%9"W9&=28[9"\5+&:Y4*5=*54"06*925$57+9" $56"*5:$:*9" &5" $5" $5$+19&9" 2E"
WKH OLQNV EHWZHHQ $VLPRYJV LGHDV RI QHFHVVLW\
WE4*06"4Y*". JJ-9C"9436&*9"2E"WO&=28"*72=*"97$%7*@"W4"4Y &9"A2&54C"Y &2
=$1"52"+25:%06" Y $8*" 45" 7 2508,6*06*6" 73%%*54C" ;34" 9&=A+1"A$%A" 2E"4Y*"$+%*$6.
H[DPLQHG VFLHQFH ¢FWLRQ FDQRQ $GPLWWHGO\ L
937Y"$9" 71:*06A35)" $56" A294Y 3=$5&9=C" WO&=28" 9**=0" 6$4*6" $56" 6+*8$+3*6C"
$9"%*:$%69" 42A& 79" $56" $%4&94&T" =*0&A@" V2?7+8*%C" 25" :22)M+*5:4Y" " *B7*A4 &~
AY&9" 6*$%4Y" 2E" 97Y2+$%9Y&A" &9" T25$+6" \@ES$-8=2[@9D% ,-+F'@M-%
&"()*$+"(%*()%!"#"$-D%*()% Y LA#14$M-% K’ (15%;:1% &4*0$*8% , 1-$:1$+0%"3% <B+0%
/0+1(01% &+0$+C(%6,R@" F5" 4Y&9" $=;&4&239" 22%6)C" S$+3=:2" E2739*9" 25" 7Y$29"
$56" E%$74$+" 91==*4%1" $9" 9*+EMI&=&+$%&41" &5" WO&=28[9" Q$56" U%$5)" V*%:
A+24"94%3743%*9C" =$854$&5&5:" 4Y $4 WOB2THO A 12&" ()*$+"( " 9*%&*9"
%*8*$+9" $" 94%3743%*" 2E" E%$7A$+" $*94Y*4&7" &5" &49" CE**6;$7)" +22A" 6%8&8*5
%*717+*6" A+24"94%3743%*9C" %*&A*%$4*6"4Y*=*9"$56"=24&E9D"Q,R@"W9&=28C"<
$96:3*9C"C6*72594%3749"Y &9"*$%+8*%" 22%6)9"Y &=9*+E"; 1"&59*%4&5:"7Y $29"4Y*2%
Y&O"+$4*%6" 2206)9" X" ;34" 25+1" 42" %*8*$+" AY $4" &4" 2$9" AY*%*" $++"$+25:0" Q,PR@"]
'$989C"Y*"72563749"$5"€59&: Y AE3+C"&E"%$4Y*%"7258*548 255+ %*$6&5: "2E"4Y *'%o*
WKHPHV LQ WKH VHULHVY RUGHUHG DFFRUGLQJ WR Kl
]5"4Y*"2Y 2+*C"S$+3=;2[9"?2%)"9**=9"$5"*BA*59&8*"*B*%7&9*"&5"94%3743%$+89="&F
WKDW KH PHWLFXORXVO\ WUDFHV DQG FDWHJRUL]JHV
DV ZHOO DV DUJXLQJ WKDW WKH ADW FKDUDFWHUV DC
$%6*" SOA*749" 4Y$A" =$)*" &4" $" =$O4*UA&*T*" 2E" c94%3743%$+" 8&%64329841b" Q.NF
3DOXPERYV ZRUN WRR UHAHFWV WKH VKHHU DPRXQW
6*9A&A*"Y&I"TY$29"4Y*2% 1" E%$=*?2%6)C"Y*" E2++279"4Y*"*$%+ 89" 7%&A&T $+"$4
VXPPDULJLQJ LW
F5"*5+06$+C"84"723+6"*"9$86"4Y $4"$++"2E"4Y*"; 22)M+*5:4Y"94368*9"25"WO&=
9%%)" 42" A%28&6*" *572=A$99&5:" 4%*$4=*549" 2E" Y&Q" 72=A+*4*" 2*38%*C" $56" &5" 92

,Q DGGLWLRQ WR WKH SUREOHP RI UHDGLQJ FRPSOH[LV
EHIRUH WKH HPHUJHQFH RI WKDW WKHRU\ 3DOXPER(YV DS:
IUDFWDO VWUXFWXUHYV LQ $VLPRYTV SORWYVY DQG KLV FKD
oLvwW WKH GLIITHUHQW RFFDVLRQV ZKHUH KH VHHV WKH V
VHHPV WR XVH FKDRV WKHRU\ RQO\ DV D PHWDSKRU IRU W
7KXV LW VHHPV GRXEWIXO ZKHWKHU WKH PHWDSKRU WR F
VLIQL{;FDQW NQRZOHGJH RI WKHP '"HVSLWH LWV FRQIXVL
VWXG\ SHUFHSWLYHO\ WUDFNV WKH UHSHDWLQJ SDWWHU(
RI D FKHFNOLVW RI $VLPRYfV QDUUDWLYH SDWWHUQV

LR
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GRLQJ WKH\ OHDQ KHDYLO\ RQ SDUDSKUDVLQJ ZKDW K
GHSWK DQDO\VHV RI VSHFL¢{F ZRUNV FDQ EH IRXQG LQ
RUGHUHG VWXGLHV RQ VFLHQFH ¢(FWLRQ)IAG-WHQHUL
H-+-+"(-5%/0+1(01%8+0$+"(%Z 1-$14(=, R"4$)*9"$5"*B4*598&8*"+22) "$4"4Y *' E%2548*%"
4Y*=+"85"92=*"2E"W9&=28[9"?2%)C"$56"8&9"4Y 39"%6*+*8$54"42"=1"9436 1@"WA$%4"E
AS9985:"=*548259C" 4Y*"A%2=85*57* 2E"4Y * E%2548*%"4Y *=*"&5"W9&=28[9"9*%&*9
FHG4$0h:H+1"28400+22)*6" 85" A%*88&239"97Y 2+$%9Y &A@ VEIA2%& T$+"=26*+0"24Y*9
WO&=28[9" 6*+&;*%$4*" 39" 2E"\67$%66" d&;; 2HMB'Y +-$"49%"3% $:1% K108+(1%*()%
8*88%"3%%:1%!"F*(%<FBOIKK/X.KLIR"$56"4Y*"7%37&$+"&=A2%A4$57*"2E"Y &942%1
LQ $VLPRYTV ¢FWLRQ KDYH UHFHLYHG VXUSULVLQJC
AY+U*E2%60*"$&=9"42"+&5)"AY*" EY254&* %" 4Y *=*"2&4Y " A%*8&239"%*9*$% 7Y "25 " $OA’
AY*"\5+&:Y 4*5=*54"$56"%$4&25$+&9="85"W9I&=28[9"?2%) @
W"=206*"7256+59*6C";34"A*% T*A4&8*'94361 "% +*8$54"42"=1"*B$=85$4825"8.9"#
-RVHSK OLOOHUTV DUWLFOH *7KH *UHDWHVW *RRG
U343%*"V&942%1" $56" a48+&4A$%&$5" <$+73+$4&25" S%2:+*=9Ch" 2Y&TY" %*925$4*
=1"$5$+10&9" 2E" W9&=28[9" :3$%6&$59Y &A" 4Y*=*@" F5" $6684&25C" W+;*%4" F@" H
JLL" $%4&7+" CZY*2%8&*9" 2E" V&IA2%1" $56" G278$+" |%6*%" &5" W9I4235685:" G76
U&74&25C" . JPOXNND" Y$9" 9*068*6" $9" $5" &=A2%4$54" 9235685:";2$%6" E2%" 4Y*" &
Rl SDWHUQDOLVP LQ *ROGHQ $JH VFLHQFH ¢FWLRQ
SUHGRPLQDQWO\ QHJDWLYH YLHZ Rl WKH LPSRUW RI
OLNH $V K@% WF1%6 N*0:+(1-5% ;:1% /$"49% "3% $:1% /0+1(012&+0$+"(% L'8B%
N* X+ (1-%634"F%6$: 1%[ 1. +((+(. %6$"%G REQR A%28&6*9"$5*B4*5988*'93%8* 1 "2E"
WKH GHYHORSPHQW DQG SXOS FRQWH[W RI PRGHUQ ¢
Y$9" 5 Y *+ AE3+'E2%"TY$A4*%" "&5"4Y &9"94361@"|4Y *%"229%6)9"2E " T+54%$+"&=A29
E206"4Y*" A2+8A4&T$+ME&B*2+2:&7$+" $58+19*9" 2E" WO&=28[9" 22%)" &5" 4Y &9" 94361"
U%**6=$5[9'E4+$+0*8% ;:1"49% *()% /0+1(01% &+QS+"R" $56" <$%-+" W;;244[9"
&A"($+14-%0L*-$%*()%&'$'415%/0+1(01%&+0$+"(%*()%$: 1%, F14+ QAR B$%
WO" F" Y$8*" 524*6C" SAA%2$7Y*9" 4Y$4" $44%=A4" 42" 94361" 4Y*" +$%:*" +&5*9"
6*8*+2A=*54" &5" WO&=28[9" 22%)" *$9&+1" +*$6" 42" *B4*5988*" A+24" 93==$%1@" F4"
GLI¢FXOW WR DYRLG GRLQJ VR EHFDXVH $VLPRY SU!I
AY%23:Y" AY*" &54*++*¥T43$+" A%27+99%9" 2E" A%2:+*=M92+88&5:" 2Y&TY" Y&9" 7TY$%$
2" 4Y%23:Y @" W9&=28[9" 9A$%9*" 941+ 2E" 206&4&5:" SEE2%69" 52" &5ME*A4Y" 7Y
$5$+1989" 206" *BA*5988*" *BA+2%$4&259" 2E" =*A$AY2%&7$+" 6*8&7+9C" 4Y$4" &
FKDUDFWHUV DUH IUHTXHQWO\ QRW PXFK PRUH WKDC
WO'=1"$%:3=*54"&9":$9%6" 25"$" Y 89429 &7$+"$56"4Y*=$4& 7" %*$6&85:"2E"Y &9"22%)(

LS
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89"$+92"&=A290& +*"E2%"=*"42"7 2= A+*4*+1"$82&6" ASYSAY %$I&S5 "4Y*"A+249C"2?28
AY*"E$T4"AYSA"4Y*"94%3743%*9" 2E"WO&E=28[9"A+249" 7%*$4*"4Y*' 4Y*=*9@"ZY39C"
FDUU\ RXW H[WHQVLYH LQ GHSWK DQDO\VLV RI $VLPR
42" 72=A+1"284Y" 4Y*" &=A+&T$4&25" 2E" =$51" 2E" 4Y*" A%*8&239" 9436&*9>" 4Y$4" =
2E" 4Y*" =*$5&5:" &5" WO&=28[9" 22%)" 7$5" *" E2356" $4" 4Y*" =206*" *5*0p$+" +*8%+" 2E"
AY*" %*73%%*54" 94%3743%*9" $56" A$44*%659" 2E" Y&I" A+249" $56" Q2EA*5" 94*04*2:
FKDUDFWHUL]DWLRQV

GA&++C"&A4"$+92"9*+=9"42"=*"4Y $4"W9&=28"7%&A4&T&I="Y $9"E2739*6"=$&5+1"
&6*$9" 4Y$4" $%6*" *BA+&T&A+1" A%*O*54*6" $56" 4Y*&Y%" 02782+2:&T$+C" 4*TY52+2:87
AY&+292AY&T$+"&=A+&T$4&259"$56"*BA%SA2+$48&259@"F5"=1"8&*?C"4Y &9"+*$69"
SOD\LQJ WKH H[DFW JDPH WKDW WKH DXWKRU ZLVKH
94368*6"$%6*"4Y*" &6+ $9"Y* A%+ O+54*6" 8594+ $6" 2 E A YIS 1 "$%0 b * A%6*9*54*6"
$56'=:*$%?+()%"3D YLHZ RlI WKH ZRUOG WKH\ FUHDWH 0\ VW
*BS=&5*'AY *U* A% 9*5A$4825$+ SOA*TA9"2E 4Y*2296)9"$56"Y 22"4Y*1"92=+"$7%299"&
SORW DQG FKDUDFWHUL]DWLRQ ,Q RWKHU ZRUGV , D
2E"0*A%*O*54$4825"7254%8&:;34*"42"Y &9"356* %+ 1&5:"4Y*=+9C"4Y*=*0"4Y $4":2"E3%:
$7)"4Y$5"4Y*'&=="6&$4*"A$94"2E | 4¥*()+(.%/0+1(012&+0%$+"( PDID]LQH

9:BSI"#$ -! 43 %! 34#%$&.9!",-$ -1 32)

ZY&9"94361"&9"94%3743%*6"$%2356" 4Y*" 4Y %" 4Y*=*9" 4Y $4"F"E2739" 25" &5" W&
VFLHQFH ¢FWLRQ KLVWRU\ WKH IURQWLHU DQG J
EDFNJURXQG IRU P\ DUJXPHQW FKDSWHU FRQWLQX
WKLV LQWURGXFWLRQ RQ WKH JHQUH RI VFLHQFH ¢FW
&5"AY*" 7254*B4" 2E"*$%+1" 42*54&*4Y" 7*543%1" A2+8&A&T$+" $56" Y 8942068 7$+" %Y *
ZHOO DV WKH SXEOLVKLQJ HQYLURQPHQW RI SXOS ¢l
&DPSEHOOYV HGLWRULDO LQAXHQFH -XVW DV PRVW F
WO&=28[9"22%)" A%2:%*99" $+25:"4Y*" A3;+&7$4&25" Y&I42%1C"=1"94361C"422C" 2§
7256374*6"=294+1"&5"4Y*" 2066*%" 2E" A3 +&7$4825@" ZY &9" 89" 63" 42" 4Y* ES74" 4)
DGGLWLRQ WR WKH QDUUDWLYH DUF RI $VLPRY{V VHUI
AY*4Y Yo *"=$&5"4Y *=*9"28*%"4Y *"723%9*"2E"Y &9"7$%** % @"

<Y$AL*%" P *B$=85*9" 4Y*" 2$1" WI&=28" %2249" Y&9" 9*%&*9" &5" Y&942%1'
H[SOLFLWO\ DSSO\LQJ PHWKRGV RI KLVWRULFDO ¢FW
\5+&: YA*5=*54C"4Y*"5*6" 42" 356*%94$56" Y &942%1" &5"2%6*%" 42" 72594%374"$"E34
EHFRPHV D FHQWUDO WKHPH LQ KLV ZRUN 0\ DUJXPF

LT
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ERWK RQ WKH OHYHO RI QDUUDWLRQ ZKLFK HPSKDVL]
$56"25"4Y*"+*8*+"2E"7TY$%$74*%9IC"?Y 2"$%*"$7$%*" 2E"4Y*&%" Y &942%& 7$+"=2=*5
$%0*"$;+*'42"43%5"4Y &9"$?$%*5*99"&542"$74&25@"ZY &9" 7Y $A4*%"E2739*9"25" W9,
2%&:&58H()*$+"( "4%&+2:1C";*7$39*"'&4"*94$;+&IY*9"$56" 7*54*%9" 25" 4Y*" 4 Y *=*"
2E"Y&942%1"&5"W9&=28[9"9*%&*9@

F5"7Y$A4*%" OC"F" 7254*56" 4Y$4" 4Y &9" $?$%*5*99" 2E" Y&942%1C" $56" 4Y*" $;
WR DIIHFW LWV FRXUVH OHDGV LQ $VLPRYfV ZRUN W
KXPDQ FLYLOL]DWLRQ LV VWDJQDWLQJ DQG WKDW WK
%*8*%9*6"4Y%23:Y" E%254&*%" *BA$59&25@" W9&=28[9" 72%)C" F" $%:3*C" 6%$?9" 2
UHIHUV WR $PHULFDQ H[SDQVLRQLVP DQG WKH SKLO
7KXV $VLPRYTV YLHZ RI WKH UHMXYHQDWLRQ RI KXP|
UHFHGLQJ IURQWLHU DQG WKH LQ¢;¢QLWH JURZWK RI 3F
E2%"4Y*"93%8&8%$+"2E"Y3=$5)&56 @"ZY*"E%254&*%"524&25"&9"A%*9*54"$+92"&5"\
TY$%$74*%9"4Y $4"$%* 2E4*5"$"E39&25"2E"Y &942%& 7$++1"$?7$%*"+*$6*%69"$56"4 Y *
Y*%2*9" 2E" A2A3+$%" +&4*%$43%*@" Z%$59E*%%&5:" 4Y*" &=$*% 1" 2E" W=*%&7$5'
*BA$59&25"42"9AS7*" $68*543%*9" ?$9" $+%*$61" $5"*94$;+&9Y*6" 7258*54&25" ?Y*5"
W9&=28";*:$5"4Y*" 9*%&*9C" $56C"F"$%:3*C" ?Y&+*" Y&I" 7Y $%$74*%9"*BY &;&4" 92=
WKHVH FRZER\ KHUR TXDOLWLHVY WKH\ DOVR EHFRP
$56" A2+&4&79" X" $9" 7*++"$9" Y*002*9" 2E" &54*++*743$+C" %$4Y*%" 4Y$5" AY19&7$+
F5"$66&48&25"42" &Y E)*$+"( "4%&+2:1C"4Y&I"TYSAL*%"7259&6*%9"W9I&=28[9"%2;2
528*+9"4Y$4"6*8*+2A"4Y*" 4Y*=*"2E"E%254&*%"*BA$59&25&9="*8*5"=2%*"*BA+&7 &
1"E2%*9Y$6278&5:" $5"*$%+&* %" $56" =2%*" 7257%*4*" 717+*" 2E" 9A$7*" A&25**%&5:" ¢
WKH FKURQRORJ\ RI WKH ¢FWLRQDO ZRUOG

<Y$A4*%" N"4&*9"42:*4Y*%" 4Y*" Y &942%& 7$+" $56" E%254&* %" $OA* 749" 2E" W
?2%)" ;1" &58*94&:$4&5:" 4Y*" :3$%6&$59Y &A™ 4Y*=*" 4Y*1" A2&54" 42@" V*57*C" 4Y"
TY$AL*%"*B4*569"4Y*"972A*" 2E"$5$+19&9" 42" ANH#"RURY*$+"( "9*%&*9@"
ORVW RI $VLPRYTV VFLHQFH ¢(¢FWLRQ VHHPV WR EH VI
62&5:"4Y&INFY8".9% B&&&RC"42";2%%27?"<$=A;*++[9"524&25" 2E" 4Y*" A3%A29*" 2|
VFLHQFH ¢FWLRQ 7KDW LV $VLPRYfV (FWLRQ UHFXL
2E"*593%8&5:"4Y*"93%88&8%$+"2E"Y3=$5)&56"$9"$"?Y2+*@"F5"A$%4C"4Y &9"9**=9"42"
E%2="W9&=28[9" %*+&$57*" 25" 4Y*" A2?*%" 2E" 97&*57*C" $56" Y&9" \5+&:Y4*5=*54]
&59A&%*6" &6*$+9" 2E" 9**)&5:" $56" $AA+L&S:" 5*?" )522+*6:*" 42" *44*Yp" 94**0" 4Y*"
?22%+6@"V2?7*8*%C"$4"4Y*"9$=>"4&=*C"4Y*"8&9&25"2E"$5"*5+&:Y4*5*6":3$%6&$59 Y
*72=*9"&54*%4?&5%6"?&4Y " "A$4*%5$+&94"8&*?9@"ZY*"92+34&259"4Y $4"W9&=28"2E
UHAHFW WKH &DPSEHOOLDQ SUDJPDWLF HWKRV DQG

MU
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=$5$:*=*54"2E"Y3=$5)&56C"7$%%&*6"234";1"$"8$%&*41"2E"$742%9"?Y 2" ?$47Y"28*U
2%"$993=*":33%6&$59Y&A"2E"Y3=$5&41@"F"9Y2?"Y2?"W9&=28"6*8*+2A9"4Y &9" &€
4Y%23:Y234"Y&9" 7$%**%C" $56" 4%$59E2%=9" &4"E%2="&56&8&63%+" +*8*+":3$%6¢
WR WKH VWHHULQJ RI DOO KXPDQNLQG 7KXV WKLV S
A+$7*"&5"72594$54"4*59&25"?&AY "4Y*"Y 3=$5"94%&8&5:"E2%"&56&8&63$+&9=C"=$6*"
PRUH SRLQWHG E\ WKH LQGLYLGXDOLVWLF SXOS ¢(FWL
4Y$4"Y &9"?2%)"$6Y*%*9"42"4Y%23:Y234@
H1"*B$=&5&5:" W9&=28[9" &54*%7255*74*6" 4Y*=*9" 2E" 356*%94$56&5:" $56"

$AA+1&5:"Y&942%1"42";3&+6"$":38%6&$59Y &A "2E"$5"*BA$56&5:"Y 3=$5)&56 C"F"$&=
SUHVHQW D ZKROHVDOH YLHZ RI $VLPRYfYV PDMRU ZR
IRUWKH GHYHORSPHQW RI WKH JHQUH RI VFLHQFH ¢FW
&5"927&$+"6&97399&25@"ZY*":&94"2E"W9&=28[9"8&*?C"$9"F"9**"&4C"A2&549"42"A2+
LGHRORJLFDO VROXWLRQV FDUULHG RXW E\ VLIJQL¢FD
Y&942%1@"W9&=28[9"&56&8&63%+"7Y$%$74*%IC"$%=*6"7&4Y"356*%94$56&5:"2E'
DQG WKH DELOLW\ WR WXUQ WKLV NQRZOHGJH LQWR LC
=$5*38*%9C"?&4Y"4Y*"$36$7&41"$56" *+EM7*%4$&541"2E"4Y*"727?;21"Y*%2C"92"¢
94**0%" AY*&%"9278&*41"427$%6"$" 7254&53239"E%254&* %" *BA$59&25@" F5"62&5:"9
*5:$:7"&5"?YS4A"F 4*%="4Y*"72?,21"A2+&4&79"2E"$5"*5+&: Y 4*5*6"E343%*@

ML
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1 #04#$/02$%&0 ! #C! $,0¥ -,;&>@-$ $
-% #0 %#S$ ,%! ,&0

'KHQ H[DPLQLQJ $VLPRYYfV ZRUN LQ WHUPV RI *ROGHQ
WR WDNH LQWR DFFRXQW WKH SXOS SXEOLVKLQJ EDFI
*5%*"'&9"524"4Y*" A%&=*"E2739"2E"4Y&9"94361C":*5%*"4Y*2%1" &5E2%=9"=1"$5%$+
RI WKH GHYHORSPHQW RI SXOS VFLHQFH ¢FWLRQ DQG
5SHIDUGOHVYV RI VXEJHQUH ZKHWKHU :HVWHUQ C
RU VRPHWKLQJ HOVH SXOS ¢(FWLRQ ZDV DIIHFWHG E\
IDYRUHG IDVW SDFHG ZULWLQJ ZLWK D KLJK GHJUHH
$56" 94*%*241A&5:@" ZY*" 942%&*9" E2739*6" 25" $74&25" &594*$6" 2E" A2+&9IY &5’
=*4Y269" 2E" 5$%%$4&25C" $56" 4Y&I" $+92" +*6" 42" =294+1" $%7Y*41A$+" $56" 2
GLPHQVLRQDO FKDUDFWHUV $V WKH PDJD]JLQHV ZHI
DQG VROG DW D ORZ SULFH LQ RUGHU WR PD[LPL]H
FRQVWUXFWHG VR WKDW HYHQ WKH ¢UVW VHQWHQFH
WKH PDJD]JLQH DQG VHULDOL]JLQJ EURXJKW DERXW F(
4Y*"%*$6*%9[" &54*%*94" $56" $+92"=$)*"4Y*=",;31"4Y*"5*B4" &993*@"W9"$" %*93+4C"
942%8&*9";*7$=*"9377*99&259" 2E" =&5&M7+&=3$B*9C" ?&45*99*6" $+92" &5"4Y*"*A&92
TXDOLW\ RI $VLPRYTV VHULHV 7KH IDVW SDFH zZDV DC
WKH VWRULHV ZHUH ZULWWHQ EHFDXVH WKH PDJD]L:
Y$+EMSM7*54"A*%"?2%6C"42"=$)*"$"+&8&5:"4Y*"?%8&4*%9" Y $6"42"A%2637*"$"+24"
TXLENO\ (VSHFLDOO\ LQ VFLHQFH ¢(¢FWLRQ WKH UHDG
VKDSLQJ WKH VW\OH RI WKH VWRULHV DV WKH PDJD]L!
%*$74"42"%*$6*%"72==*549"&5"4Y*"+*44*%9"72+3=59"QG427)?*++"L-C"J.R@
$OWKRXIK VWRULHV ZKLFK ZH QRZ ODEHO DV VF
FE2%*"4Y*"Y*16$1"2E"4Y*" A3+A9C*9A*7&$++1"&49"W=*%&7$5"8$%&*41"*7$=>"$"=]
A%2=8&5*54":*5%*"4Y%23:Y"4Y*" A3+A"A3;+&7$4&259@"W9I"W9I&=28"94$%4*6"Y &9"7
ZULWLQJ IRU WKHVH PDJD]JLQHV GXULQJ WKH JHQUHTYV
RI KLV LQWHUFRQQHFWHG WKHPHV RI KLVWRU\ TURQW
&5" TYSAL*%9" P 42" N" X" 7$5" ;*" ;*44*%" 356*%94226" $:$&594" 4Y*" ;$7):%2356" 2E"
WKH GLPH QRYHOV DQG SXOS PDJD]JLQHV ZKLFK FUHD
SORWOLQHV WKDW LQAXHQFHG $VLPRYTV ZRUN

MN
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<:9%l #04#$,08$!"#&4)$/02$*4/ %!, %t

G&57*"h3%1"Z151$528[9"524825" 4Y$4" *5%+9" 9Y 23+6" 524" *" 9436 8*6" &5" &92+$48&:
:34"85"%*+$4&25" 42" $TY "24Y %6 C " *5%*" 4Y *2%68949"Y $8+'94%6+99*6"4Y *'6 15$=&7"5$
2E"+&4*%$%1"*5%+9"Q9**" TIEE", JXP,R@"Z$)&5:"4Y &9"615$=&9="$9"$"94$%4&5:"A!
W+$94$&96" U223 0pB" 3% W+$14*$'923: YA 42" %8&5:"2%66+%" 42" 4Y *"E%S$: =*54*6"
¢HOG RI JHQUH UHVHDUFK )RU )RZOHU FKDQJH LV
JHQUHV DQG OLWHUDU\ VLIQL¢FDQFH FDQ EH IRXQG L
7258*54825b"Q.LR@"V&9'72%*'$%:3=*54"8.9"4Y $4"*5%6*0"$56"22%)9"2E "+ &4*%$43%*"
$'%*+$4&259Y &A"2E"$74&8*" =26 3+$4825" % $AY*%6"4Y $5"A$I9&B*"=*=;*069Y &AC"$56
+506%0" 9Y23+6" *" 7250&6*%*6" 8*Y & 7+*9" 2E" 72==35&7$4&25" $56" &54*%A%*4$4&2!
UDWKHU WKDQ PHDQV RI FODVVL;FDWLRQ RU SUHVFUI
JRZOHU H[WHQGV +XVVHUOfV LGHD RI 3KRUL]JRQ R
RI WKH 3JHQHULF KRUL]JRQ  IRU ZRUNV Rl OLWHUDWX!I
VRIW HGJHG ERXQGDULHV RI JHQUHY DQG WKH IHDWX!
35A%2;+*=$48&7C"&5"U22+*%[9"8&*?"$4"+*$94"$"A$%4&S$+"%*72594%374&25 " 2E"4Y*
AY$A"AY*"22%)"Y $9"9*54" 85 "8 49"2%&: &5$+"T 254* B4 2E " SAA*$%$57+'&9"A299&;++C":*
F5R0H& 7" E*$43%*9" $%6*" ;2356*6" C;1" $" 7254*B4" 2E" Y&I42%&T$+" $56" :82:%SAYE&:
A2998;:8+8&A41" $56" A%2;$;8+&4A1D" $9" 2+++" $9" 4Y*" +84*06$%1" 7254*B4" Q,NLR@" W
9++9" &AC" *$TY" Y&IA2%&T$+" *5%*" Y$9" $" C*5*06& 7" %*A*%428&%*b" 2Y&TY" 7259¢
W\SLFDO WUDLWV OLNH JHQUH VSHFL¢F IHDWXUHV R
+ *UDVSLQJ WKH JHQHULF FRGHV JLYHV D VWDUW
$56"356*0694$5685:"$"22%)"Q,NIRC";34"$772%6&5:"42"U22+*06C"42"62"4Y &9"25*"5+*¢
ZKDW KH FDOOV *JHQHULF FRPSHWHQFH  + WKH DELOL
AY*"*506%9" 4Y$4" $%*" 73%%*54b" QOOIJR@" T&I7399&5:" 4Y&9" 72=A+*B"E$73+41"4’
42" +%$%5*6"$56"&9"5*8* 06" T2=A+*4*C"$56"2Y &TY"&9"7255*74*6"2&AY "4Y " %*$685
A%27*99C"&54*%A%*48&5:"=*$585:9C"$56"+8&5:38.94&7"72=A*4*57*"QONRC"U22+*%"
AY$4"AY*"6*8*+2A=*54"2E"4Y &9 E$T3+41"&9"6&EE*%*54" 85" $7Y " %*$6* % @"
F5"4Y*"7254*B4"2E"7256374&5:"+&4*%$%1"$5%+1989"4Y &9";2&+9"6225"42"7$%
234" 4Y*" 4Y2%23:Y" $5$+19&9C" 2Y&TY" &9" $4" AY*" 72%6*" 2E" =294" +&4*%$%1" ho*¢
284Y" $5" $2$%+5+99" 2E" 506+ $9" $5" $74&8*" =*$59" 2E" 72==358&7$4&25@" F5" E$74
JRZOHUYV HPSKDVLV RQ WKH AXLG QDWXUH RI JHQUH®
GHYHORSPHQW RI SXOS DQG *ROGHQ $JH VFLHQFH ¢
JHQHULF KRUL]JRQ DQG FRPSHWHQFH UHVRQDWH ZLWk
(FWLRQ :PHJDWH[W DV D NLQG RI ODQJXDJH WKDW R
C:%$==$%b"7$5"E3++1":%$9A"QH%26*%&7)"S@A@R@"

MO
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F5" Y&9" A2854*6+1" A+3%$+&94" SAAN2$TR &35 "3% O1(4L' T$8&6"
U&QY*+28"524*9"4Y $4"4Y *"A%2;+*="2&4Y"U22+*%[9"9194*="8.9"4Y $4"&4"62*9"524"$7 72
E2%" 4Y*" %*$+M?2%+6" 9&43$4825" 2Y*%*" $++" 2E" AY*" 94$:%9" 2E" *5*%& 7" 6+8*+2/
=$1"2773%"9&=3+4$5*239+1C"*8*5"284Y &5"25*"9&5:+*"220%) @"U&LIY*+28"$AA%2$ 7
*506*0":1"94361&5:"4Y*" A24*548$+" 2E"3985:";8&2+2:& T$+C"E$=&+1C"9278$+"&594&
$56" 9ATY"$74" $5$+2:&*9" &5" *5%*" $5$+1989@" H*7$39*" 4Y*9*" c6**A"=*4$AY2%9b
7$5":88*" 57" &598:Y49" ;34" $+92" +&=8&4" 23%" 356*%94$56&5:" 2E" :*5%*9C" U&IY*+2
$%:3=*54"&9" 4Y$A" 4Y*" $5$+2:8*9" Y 23+6" $7Y &*8*" $" C6&8&9&25" 2E" +$;2%6b" ;*47**!
AY*=9*+8*9C"9&57*"$"7257*A43$+"E%$S=*22%)"2Y &7Y " "?2%)9"25"92=*"$9A*74"2E"4Y*
JHQHULF ¢HOG PD\ EH XVHOHVV RU HYHQ PLVOHDGLQ.

]5" 4Y*" 25%" Y$56C" ULIY*+28C" +&)*" U22+*%C" =$&54$859" 4Y$4" :*506+9" $%
4%3$59=844%6"4Y%23:Y"Y &942%1"$56"4Y $4"AY*1"9Y $A*"4Y*"2$1" 2% &4*% 9" A% 2637+
%*$6*069" %*9A256" 42" +&4*%$%1" 22%)9" Q.-R@" ZY39C" Y*" 9%+Q" *50p*" $9" $" c=*68$
FAPHE" AYF $34Y2%" $56" 4Y*" %*$6*06C" $56" 725986%%69" *5*06&7" c%3+*9b" 42" *
Co*$68&5:"6&%*74&2590"E2%"%*$6*%9C"$56"$5 *BS=A+*"42"*"E2++27*6"2%"$"923%
SURYRFDWLRQ IRU DXWKRUV )LVKHORY 2Q WKH R
)RZOHU IRU RYHUHPSKDVL]LQJ WKH UROH RI JHQUHV T
$:06%*" 4Y $4"4Y*%6*" 89" $" C:¥5*06& 7" 7264 0" 4Y $4" 4Y*" %+ $6+%" =394" A299*99" 42" &54*%%,
WKH WH[W :KLOH )LVKHORY QRWHV WKDW LQWHUSUH)\
$+25:"2&A4Y"24Y*%" 41 A*Q"2E")522+*6:*C Y *"$%:3*9"4Y $4"8594*$6"2E "6*4*%=8&5&5:C'4’
C4*BA"$74&8$4%9" 23%" %*+*8$54")527+*6:*" $56" $993=A4&259" 7257*%5&5:" 83%6&23¢
*506*9"2E"?Y 29" 4%$6848&25"4Y*"4*B4"%*=8569"39h"Q,/R@"

ZY*"94%*5:4Y"2E" U&IY*+28[9"4Y*2%1"+&*9" &5" &A49" 2A*5+1"=*4$AY 2%6& 7$+"=;
$56"&5"4Y*"$7)522+%6:*=*54"2E"4Y *" A+3%$+&41"2E" *5%*9"$56" 4 Y *"=*$59"5**6*6"
42"+ 37&B$A*" AY*=@" ZY*" A%*9*54"94361"39%9" 4Y *9*" *506+" 4Y *2%6&*9"$9"$" 92356 &5
ERDUG WR IRFXV RQ WKH JHQHULF LQAXHQFH RI SXOS
42"$86"&5": %$IA&S"4Y*";$7):%2356"$56"7254*B4"2E"WI&=28[9"?2%) @

<<$*3+ * $ %! &0$/02$ | "HS/ 2>#0 | B
&.$! "HSNE(&)$ " #4&

7KH HDUO\ WZHQWLHWK FHQWXU\ KH\GD\ Rl SXOS ¢FW
PDVV HQWHUWDLQPHQW ,Q HIIHFW GLPH QRYHOV DQ

* JLVKHORY(fV DLP RI DFFRXQWLQJ IRU JHQHULF EDFNJUR
+XPHTV $UFKDHR +LVWRULFLVP ZKLFK DOVR DGYRFDW
WKH VWXG\ RI OLWHUDU\ ZRUNV EXW LQ D PRUH FRPSUHK

MP
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2E" A2A3+$%"*54*%4$85=*54" 4Y $4" 4*+*889&25" Y $9" **5" &5 7" AY*" +$44*%" Y $+E" 2
WZHQWLHWK FHQWXU\ DQG PDQ\ Rl WKH RULJLQDO IHI
WR WKH HYHU LQFUHDVLQJ QXPEHU RI :HVWHUQ DFW
4*+*8898&25"9*%&*9"E%2=".IN-9"25?2$%6 @"ZY &9"9*748&25"6&97399*9"4Y *"6*8*+2A="
RI WKH JHQUH RI VFLHQFH ¢FWLRQ LQ WKH OLJKW RI 1
A3;+&IY&5:C" 284" $5"*1*" 25" 4Y*" 4Y *=*" 2E" E%254&*%" Y*%289=C" $56" 7259&6*%69'
6*8*+2A=*54" 2E" 4Y*" *506*" 0* A*0642&%*C" &49" 7255*T4&259" 2&4Y " 24Y *%" AZ+A" *50
$56" &49" 6++&;*%$4*+1" *04$;+&BFHBIY% 41-1F#8*(0IQU22+*%" O,C" U&IY*+28"

+ ZLWK HDUOLHU OLWHUDU\ WUDGLWLRQV ,Q VFLK
_&*6*%"=$)*9"$"725885785: 7T$ " E2%"$5"SAA%2$TY 42" *5%*" 2Y &TY " "$7)522+*6:*9"
&4"$9"$"Y 8942%8& T$+"A%27+99"&5"4Y *"=$55*0 " 2E"U22+* % @"F5"4Y &9"?$1C"4Y*"72=,
2E"*50* TS5 K95 = D00  *EE X748 8% +1"C28&AY &5"ASY$=+4*%9"4Y $4"$%*"9278$+"%S$
WKDQ MXVW OLWHUDU\" 3 Hs;QLQJ’ XQOLNH IRU H

IRUPDOLVW FRQFHSWLRQV RI VFLHQFH ¢FWLRQ

7KH ULVH RI SRSXODU ¢FWLRQ +*+ DQG LQ SDUW
7$5" *" 4%$T+6" 42" 4Y* 6&=*"528*+9@"ZY*" .LP-9":%224Y" &5" 4Y*"W=*%& 7$5"=$%)*4"
*7252=1" :%23:Y4" $;234" $" %BA&E" &57%*$9*" &5" 3%;$5" A2A3+$4&25C" $9" P*++" $!
VSUHDG RI OLWHUDF\ LQGXVWULDOL]DWLRQ SULQW
RI DGYHQWXUH VWRULHV VWRU\ SDSHUV DQG GLPH
528*+QN*8*1-?*% $:1% C()+*(% Z+31%"3%$:1% Z:+$1% Y (#B6" G@" G4*AY*59C"
8993*6";1"F%?&5"S@"H*$6+*"&5" L/-C"Y$6" A24*54&$+"E2%" %* A%*O*5485: " E*=$+*"S
I$4&B* W=*06& 7$5"*BA*%&*57* 2E"4Y*' E%2548*% *BA$59825C 4Y *'62=&5$54"425*"2E
B&=*"528%+"E2%=3+$"$9"25* " 2E"=$+*"Y*06289="2$9"0*4"; 1 "$5"+8*5"=20*"937 7*Q9E 3 +"
H*$6+*"A3:+&7$4&PBEY% 7" (1-]%"4D%:: 1%E*B$+@1-%"3%$: 1 #RASEH016"C @"
\++&IC" +$4*%" 4Y*" 9$="1*$%"QH2+6",, X,OR@" d%$63$++1C" 4Y*"94206&*9" 6+*8*+2A’
VHQVDWLRQDOL]HG WRSLFDO WKHPHV RI ,QGLDQV DQ!
E$94M6%S$285:" =*5" 2Y 2" 2206*" :350" 25" 4Y*&%" Y&AIC" $%7Y*41AS$+" 7Y $%$74*069"
7$=+"42"94$56"E2%"85688&63%+8&9="$56"7230%$:*"*8*5"$9"4Y *1":*7 $=*"&57%*$9&5:+1'
%*=28%6"E%2="0%*$+&94&7" Y&I42%&T$+" 7254*B49" QO**" $+92" G3++&8$5" PR@" F5.
AY*"T25T*AL" 2E"$"%*73%%E&5:" Y *%2" 4Y $4" SAA*$%*6" &5" 9*8*%$+"942%&*9" $66*6" £
A2A3+$%&A1" 2E" 4Y*" 6&=*"528*+9" QO*H+$57" /R@" U2%" *BS=A+*C" 4Y*" 294*%5" Y
FKDUDFWHU Rl %XIIDOR %LOO + D (FWLRQDOL]JHG YHL
KXQWHU DQG VKRZPDQ :LOOLDP )UHGHULFN &RG\ *
A3:+&7$48&259"$56" *7$=*"$"A2A3+$%" Y*062" 7Y 2" 2$9" +$4*%" &=A+*=*54*6"$+92" &5"
SXOS PDJD]LQHV

MQ
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$W WKH WXUQ RI WKH FHQWXU\ WKH PDJD]LQHV z
UHDG\ DYDLODELOLW\ RI FKHDS SXOSZRRG SDSHU D¢
28+04"4Y*"6&=*"528*+"E2%=$4@"ZY*' A&25**%"2E"4Y &9")&56" 2E"A3;+&9Y &5:"2$9" U0
OXQVH\ ZKR VWDUWHG SULQW L QN'(-19K%6NI. EX(1VSBER U\ P D J
19,49 "&5".LI"QWOY+*1" PC'V347Y&5925"RC"$56"$+92"4 Y+ E206=*04"6&=*"528*+
JLDQW 6WUHHW 6PLWK EHJDQ SXEOLVKLQJ WKHLU SC
IRUP LQ ODJD]LQH SXEOLVKLQJ FRQWULEXWHG WR
93::%506*9>" G4%**4"|" G=& APV E*A4$1 4% W+HFTAR=*"4Y* K1$10$+@1%/$"49%
N**X+(1 "&5".J.N"QWOY+*1"BKRI33*8" %[ +88%Z 1 1 XBO=*"528*+"0*0%&*9"43%5*6"
&54Z1-$14(%/$"49% N* *X+(T"$56" ;1" 4Y* 9$=+"42)*5C" *596*9" +&)*"%2=$57*C"
ZDU DQG P\WWHU\ IROORZHG LQ WKLV WUDQVLWLRQ °
KR@"ZY&9"+*6"42"4Y* A%2+&E*%$A&25" 2E " ¥506%9" Y *06*C": 1"4Y*" JP-9C"&4"2$9" 7
AY$4"&5688863%+ 2%84%%9"7 254%8&;34*6"42"$"2&6*"8$%&*41"2E"93;*5%*0@

(YHQ LI SXOS PDJD]LQHV SURYLGHG URPDQWLFL]F
06*$4" $68*543%6" &594*$6" 2E" 4Y*" Y2%9%62%9" 2E" 2$%C" A28*%641C" $56" 79%&=*(
725978230+1" 7255+ 74%6" 2&4Y" AY*&Y%" 7254*=A2%$%1" 7254*B4" Q9**"\V/2+9&5:*%" .O|
1 R@"T%$?85:"25"4Y*"9$=*"4%6&3=AY $54"&=$:*0"$56"5$4&25$+8&94& 7"5$%6%$4&8*9'
5*20A$A*Y%9"$56" A2+84& 7&SEIC AY *'=$+*M7*54%06*6" $68*543%*9" 7254%&: 34*6" 42"
7259*%68$489="2E"4Y*"E2%=3+$"QH2+6" OR@"G4&++C"$9"4Y*'C$63+4"22%+6D"4Y*=
2E4*5"524" =37Y" =206*" 4Y$5" :$%5&IY&5:" 42" =$)*" AY* U%$AY*%%" $% 7Y+ 41AS+" 942%6
VHHP PRUH FXUUHQW ODVWHOOHU WKH VWRULHYV
U*=28*6"E%2="4Y*&%" 7254*=A2%$%1" 7254*B4" 2E" 2%&4&5: @" F5"*EE*T4C"4Y*" Y &
78&%73=94$57+9"2E"4Y*'94296&*9" 7Y $5:*6C": 34" 4Y ' E$=8+&$%"5$%%$4&8*"+&5*'93!
A%263785:"4$+*9"2E"Y*062+9"4Y $4"4%$597*56+6"7+$99"$56"'06*: &25$+" & 6+54&4&*9"C
,NR@"

7KH LPPHQVH SRSXODULW\ RI GLPH QRYHO DQG S
DE4*5"$44%8&; 346" 42" AY*"2$1" 4Y*1" E*6" AY*"2206)&5:" 7+$99" %*$6*%69[" 9*59*" 2E" O*
UHOLDQFH DQG JORUL¢{¢HG WKH UHVRXUFHIXOQHVV DQ
RSSRVHG WR PHQ ZLWK ZHDOWK DQG KHUHGLWDU\ SR

$OWKRXJK WKH VLPSOH DQG RYHU GUDPDWL]HG V
LV HDVLO\ FRQVLGHUHG DV D VLJQ RI D ORZ TXDOLW
$" U*M*=A22+%=*54" 2E" 4Y*&%" %*$6*%9Y&A" QW+6899" OJR@" ZY*" 2%6&:&5%+" $3
FRQVLVWHG RI XQHPSOR\HG ZRUNHUV DGROHVFHQW
UHWDLO MREV DQG UHFHQW LPPLJUDQWYV WR WKH 8QL
&5"4Y*\5:+89Y " +$5:3$:4'QGA27) 2+ ++" I IR@"ZY*'A3+A"Y *062*9" 2+ $+=204"&58$%6&$;

MR
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'$63 DGYHQWXUHUV EXW DOVR VXFFHVVIXO WKHLU Rz
ZKDW PDQ\ RI WKH LPPLJUDQW ER\V DVSLUHG WR EHFR
WKH SXOS PDJD]LQHV KDG EHFRPH SRSXODU GXULQJ
9&=A+1"¥7$39%" AY*1" 2*%*" CAY*" TY*SA*O4" 4Y %&++" $%2356h" QV347Y&5925"KRC""!
723+6" A%28&6*" *97SA*" E%2="4Y*" Y$%IY" %*$+8&41@" ZY*" 423:Y" $56" &SES++&;+*
Y*062+9" A*060894*6"; 1"4Y *&%" 72==25"9*59*C" +2:&7$+"4Y 23:YAC"$56 " AY 19& 7$+"4$+
DOO TXDOLWLHV ZKLFK WKH UHDGHUV ZLWK OLWWO'}
7259&6*%"$44$&55;+* @

F5")@1($'41D% N9-$149D% *()% I"F*(015% &"4F'8*% /$"4+1-% *-% ,4$% *()%
L"B'8*4% E'8$'41C" #2Y5" d@" <$?*+4&" 9436&*9" 4Y*' A2A3+$%" :*5%*" 94296 1" E2%=3+
DQG WKHLU DUFKHW\SDO SDWWHUQV ,QYHVWLJDWLQ.
$56"4Y*" &56&8&635+"942068*9" 2Y&TY" Y+ 8&*+29" $9" 8$96&$48&259" 2E" 4Y*" E2%=3+:
DQG FKDUDFWHU HOHPHQWY VSHFL,F WR HDFK JHQU
1" $6Y*0085:" 42" AY*" 73+43%$+" 726%9" 2&4Y&S5" 2Y&TY" 937Y" 942%68*9" $%6*" 72==25
7257+88%:+*" Q<$*+4Z@1($41  + 3RSXODU ¢(FWLRQ FRPPRQO
HVFDSH DQG HQWHUWDLQPHQW DQG WKXV D KLJK G
8&Y43* &E"AY*"2%& A" 89" $;+*" 42" $+$57*" 528+ +41"2&AY " E$=&+8$%&41"$56"*B7
ZLWK WKH JUDWL¢{FDWLRQ RI UHFRJQL]JLQJ WKH IRUP>
*GA5" GE" AY*" 0¥ $6404" )5279" 4Y*" *56&5:" 4Y$A" 4Y*' E2%6=3+$" 6&74$4*9" Q.PX.KR
"KLOH,)@Q$41 C"<$2*+4&"923:Y4" 42" 728*%" :24Y" 506+ $56" =14Y" 2&4Y" Y &9"
7257*A4" 2E" 4Y*" E2%=3+$A9BLA20' (% NO-$+71% /17'18" Y&9" %*8&9*6" 94361"
RQ WKH :HVWHUQ JHQUH KH FRQVLGHUV IRUPXODV PF
7Y$%$74*%C " +*A&I26*"$56"4Y*=*0"$9927&$4*6" 28 4Y "IN AZBYH Q@ " d*5%*C"
LQ &DZHOWLYYV FRQWH[W RI WKH :HVWHUQ WKHQ EHF
FXOWXUDOO\ NQRZOHGJHDEOH SHUVRQ ZRXOG FDOO :
$+02"A299%99%0" $" CT2=AA*57+" 42" 6*7&6*D" &E" $" ASV4&T3+$%" 22%)" ++25:9" 42" 4Y
*50p* QLR@" <$?*+4&[9"5248259" 2E" E2%=3+$"$56" *5%6*" 4Y 39" 9*+="02=*?2Y$4"$)&5
42" U22+*%[9" &6*$9" 2E" *5*06& 7" T2=A*4*57*@" ZY$4" &IC" <$?*+4&" +*$59" 427$%6"
CIE$=8+1"%*9*=;+$57*["97Y22+b"QIRC"$56C"+& () ZB-OMRQ"$7)527+*6:*9"
WKH GLI(FXOW\ RI IXUWKHU GLVFHUQLQJ WKH DFTXLV
*B$74+1"84"*54$8+9@"GA&++C"<$P*+4&[9"=$&5"E2739"89" 25" 4Y*"73+43%$+"94361'
RI WKH IURQWLHU P\WKRORJ\ LQ ¢FWLRQ UDWKHU WK
42"<$7*+4&C"A2A3+$%"5%6%9" A*ObE2%="4Y*"E3574&25"2E"$"9278$+"$56"73+43%$-
WKDW UHDI,UPV FXOWXUDO YDOXHV EXW KH DOVR G
9&57*" 4Y*" 942%8&*9" A%2637*" CBA*%E&*57*" 2E" *B7&4*=*54C" 939A*59*" $56" %b*+*$C
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$56" C*:2M*5Y$57*=*54b" 4Y%23:Y" *97$A&I=AQO'(%KX.LR@" ZY39" A2A3+$%"
¢FWLRQ JHQUHV FDQ ERWK HQWHUWDLQ DQG RIIHU Z
72=A+*B&A&*9"&542"22%+69"2Y % " AY*"Y*062"$+2$19"2859"$56" 4Y *"6*4* T 4&8*"$+7$
92+8*9"4Y*"7%&=*"Q.LR@"

7KH HDUO\ WZHQWLHWK FHQWXU\ :HVWHUQV GLVF;
+8=84%6" Y*A*%A28%*" &5" 4*%=9" 2E" A+24+&5*9C" 7Y $%$74*%9C" $56" 9*44&5:9C
RWKHU SXOS PRGL¢(¢FDWLRQV RI WKHVH IRUPXODV + Ol
UHFRJQL]DELOLW\ WKURXJK DGKHUHQFH WR VRPH RI
FKDQJLQJ WKH VHWWLQJYV DQG WKH SURSV %HEDXVH \
2&AY"4Y*9*")&569"2E"A2A3+$%" 5%+ ¥ 7$=*"$5"854*:%$+"E*$43%* 2E"$+92"WI&=2¢
QDUUDWLYHV , QRZ WDNH D FORVHU ORRN DW WKHVH

%+$)I"50"6)  +$") . '4)%+$)  2/#2) +$,"$(

F5"Y&9"0*$4Y*%69427)&5:"528*+9"Q.L,PX.LO.RC"2Y&TY"Y$8*" 5" 9*+5" 42" 0/, &8%+"G&
‘DOWHU 6FRWWYTV KLVWRULFDO QRYHOV -DPHV )HQLP
(FWLRQDO OLWHUDU\ H[SUHVVLRQV WR WKH P\WK RI W
TY$%S74*%" 2Y29%" *BT*A4&25$+841" %&9*9" E%2="Y&9" 7+29*" %o*+$4&25" 42" 2&+(
Q<$*+A&AR20'( "NKX/,R@"W+4Y23:Y"<22A*%6[9"22%6) " 75" ¥" 95" $9"4Y *"+&4*%$% 1"
RULJLQ RI PDQ\ ¢FWLRQDO DQG P\WKLFDO SDWWHUQ
7*%4$85+1" $9" $5" &59A&Y%$A&25" E2%" AY*" E%254&*%" Y*%62*9" 2E" 4Y*" 6&=*"528*
L/-9"252$9%69C"4Y*"6*8*+2A=*54"2E" AY*' 94*%* 241 A&T$+"7272:21" Y *%62" 2%&: &5$4*6"
VSHFL:;FDOO\ LQ GLPH QRYHOV SXOS PDJD]JLQHV DQG
RI WKH GLPH QRYHO FRZER\V ZHUH VWLOO FRQIXVHG
2ZHQ :LVWHU RIWHQ FRQVLGHUHG WKH IDWKHU RI
PDQ\ RI WKH HOHPHQWVY Rl SRSXODU FRQFHSWLRQ R
Y&9"A%24$: 25894186 +4.+(+*('Q.J- R"$")&56"2E"$" +$%: *06M4AY $5M+&E*"Y*062C"$56
10623:Y4" &5" %2=$57*"$9" 25+" }*1" 72=A25*54" 2E" 4Y*" 942%&*9@" H1" 4Y*" .JP-9" 4Y*"
FRZER\V KDG JHQHUDOO\ EHFRPH WKH VHOI FHUWDLQ
NQHZ ZKDW WR GR DQG 3FRXOG RYHUWKURZ HYLO E\ D
E%2="4Y*8&%" $%9*5$+" 2E" 727:21" 9)&++9b" QG$8$:*",, X,PR@" Z%$&5*6" ;1" 4Y*" %3::
E%254&*%" $56" $%=*6"2&4Y")522+*6:*" 4Y$4" %$&I*6" 4Y*="$;28*" 24Y*%" =*5C" 4Y*&Y
UHJXODU FRXUVH RI DFWLRQ ZDV WR 3;UVW RXWZLW
Q,PX,0R@" ZY*" 72?:21" Y*062" A299*00*6" *90*54&8$++1" 4Y*" 9$=*" 8&2+*54" E%2548&
9)&++9"$9" 4Y*" 8&++$&59" Y*" Y$6" 42" 6*E*$AC" ;34" 39%6" 4Y*="42" 6*E*56" 4Y*" Y*+A+
72==35&41"Q<$?*+4BB20'( 7KLV MXVWL{HG WKH YLROHQFH

MT



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

AY*" A24*5A8$++1"9$8$:*" 5$43%*" 2E" 4Y*" 7272:21" Y 962" &542" 4Y*" 927 &$++1"$TT+A4S$
%2+*"2E"4Y*":3$%6&$5@

ZY*O* Y*062&79" Y$8*" $" 06$4Y*%" 4*53239" %6*+$4825" 42" Y&IA2%1C" E2%" $+4
WKH UHDO :HVW ZDV YLROHQW DW WLPHV LW ZDV PR
ROG DJH WKDQ LQ D JXQ¢JKW B6RQQLFKVHQ # C
TXLFNO\ WKH\ GUHZ WKHLU UHYROYHUV HQWHUHG Wt
6KRZV OLNH WKDW RI :LOOLDP 2%XIIDOR %LOO" &RG\
OA*TA$73+$%@"\8*5"4Y*'5&5*4**54Y " T*543%1"68="528*+0"*5:$:+6"&5"4Y*" A%27+99"
2E"$74&8*'=14Y=$)&5:"1"72=;85&5:"Y &942%1"?&4Y"9*59$4825$+894"+$5:3$:*C"$56'
43%5&5:" AY*" Y&942%1" 2E" W=*0/6&7$5" *BA$59&25" &542" $" 5$4&25$+" *A&T@" ZY &S
ZD\ WR FDSLWDOL]H RQ WKH JUDQG YLVLRQ RI WDNLQ.
VWRU\ PDJDJLQHVY DQG WLFNHWV WR WKH VKRZV ,QGF
O*5" 42" Y$8* 422" *99*54&$+" E3574&259>" 4%$59=844&5:" 9278 $+" 8$+3*0" $56" 9%+
PHUFKDQGLVH 6DYDJH 7KH FRZER\ ¢JXUH WKH L
ZKR V\PEROL]HG WKH $PHULFDQ LGHDOV RI 3>W@UXWKk
%&:Y4*2395*99C" E%**" *54*06A%&I*Ch" 4Y39" *7$=*" $" 4%&*6M$56MA%3*" =*4Y 26'
VXFFHVVIXO PDUNHWLQJ + ,Q WKLV XVH WKH
XQLTXHO\ $PHULFDQ LQGLYLGXDOLVP E\ VWRULHV DFW
9*448&5:"2E"AY*": &% AY "2E"4Y*'5$4825@"

'Q JHQHUDO SXOS ¢FWLRQ IRFXVHV RQ VWURQJ HF
&5"25*MB&=*59825$+"$56"$%7Y*41A$+"7Y $%$74*%9"2E"9$&54+1"93A*%=$5"Y*%2*9
SXUHO\ HYLO YLOODLQV 7KURXJK VXFK W\SL;HG FKDU
HA PG LY RGEY KOHAETHA2" T 2==25"8$+3*0"3AY*+6"; 1"4Y*"9278&*41C"&57+36&5:"4Y*"
85688&63%5+89487" Y*%2" 7Y 2" 2EA4*5" $+92" *72=*0" $" A$4%&24" $9" Y*" %6&9*9" $:28*"
35&E2%="=$99"2E" A*2A+*" 42" G*E*56" 4Y*&%" 35& ERAM RV @h=>"48&=*C" 4Y&9"
KHUR ¢JXUH UHAHFWV WKH UDWKHU DPELYDOHQW HD!I
73+43%*C"2Y&TY" 2$9";:24Y" $" 6*7&6%6+1" E%**62=M+2885:"5$4&25" $56" $4" 4Y*" 9$=
48=*"$"9+$8*MY2+6&5:"927&*41@" F4"?7$9"$"+$56" 2E" 2&6*" 350*44+*6" E%2548*%9"
RQH KDQG DQG JURZLQJ FRPPHUFLDO DQG LQGXVWULI
25" 4Y*"24Y*%@"WO"'$AY +5" <Y $=:*06+$8&5"524*9C" 4Y*" CA2A3+$%" W=*%6& 7$5" Y *%
Y$8*'2EA*5"++5"8 72527 +$94& 7"2349&6*%69"?Y 2"93;8*064*6"&594&4348259"8*5"$9"4Y
%*&5E2%7*6"4Y*=b"Q.L-R@"ZY*"Y*%2[9"856&8&63%+89="89"A$%A4"2E"Y &9"%3:*6"E

® $V 'LJHU SRLQWV RXW DORQJVLGH GLPH QRYHOV DQG
WKH +RUDWLR $0JHU -U W\SH FRQWDLQLQJ H[FHVVLYH
HZKROHVRPHY H[DPSOHV E\ WKH DOPRVW LQYDULDEO\ Z
LQWHOOLJHQFH DQG RWKHU TXDOLWLHYV VXUSDVVHG DOO

NU
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HGXFDWLRQ ZKLFK JLYHV KLP WKH WRROV WR GHIHDW
:34"$+92"=$)*0"Y &="$5"234986*% @"F56**6C"&4"9**=0"4Y $4"%*=$&5&5:"$5"23498&6*%'
$5"*99*54&$+" A$%64" 2E" SAA+1&5:" 4Y* E%2548*%" 28962="2E" 2Y*5"$56"$:$&594" 7Y
42"*B*%4"A22*04"Q$56"88&2+*5 TR 42" A%24* T4 4Y*'=$99*9@"ZY &9"A$%$62B&7$+"9&
LV DOVR DW WKH KHDUW RI WKH $PHULFDQ KHUR ¢JX
:3$%6&$5"4Y $4"7$5"5+8* 06" E3++1"%*43%5"Y 2=*@

JRU H[DPSOH 'RF 6DYDJH 3*WKH 0DQ RI %URQ]H ~
A3;+&9Y*06" GA%**4" " G=&AY[9"=294" A2A3+$%" *$%6+1" 42*54&*4Y" T*543%1" 7Y $%$7.
ZDV D VRUW RI D 6XSHU $PHULFDQ WKH XOWLPDWH VI
5*$%+1" 93A*%Y 3=$5" 904%*5:4Y C" &54*++8&:*57*C" $56")522+*6:+" 4Y%23:Y" &54*59&.8*
4%$8585:@"V*"2$9"$"TY $%$74* %" 4$&+2%M=$6+"42"6+=2504%$4*"4Y $4"9377*99"6* A%t
25"25%[9"275"*54*06 A0 &9*" 6*0A&A*"AY *'d%*$4" T*A%*99&25"QV347Y&5925"POXPNR(
$668&48&25"42"$++"4Y $4"89"226"$56"8&%43239C T27"G$8$:*"*=:26&8*9"$+=294"$++"2E"
7Y $%$74*%&94&79C"9)&++IC"$56"4%$&A9"4Y $4"7$5" ' E2356"&5"4Y *+$4*%" W=*06&7
73+43%*"Y*%2" 7Y $%$74*%9C"?Y 2"39*'856&8&63$+&9="42"3AY 2+6"4Y*'9194*="QPOI
&==*59*"A2A3+$%&41"2E " AY* 7Y $%S$T4* %" ++6"42"+04$;+&IY &5:"T27"G$8$:*'7+3:9"2&
$" c<26*h" 4Y$4" &57+36*6" A$A%&24& 7" 356*06425+9" 2E" $++*:&$57*" $56" 7Y$=A&25&
MXVWLFH WRJHWKHU ZLWK H[KRUWDWLRQV WR KDSSL
'RF 6DYDJH EHFDPH D JXDUGLDQ ¢JXUH ZKR WUDYHC
=&099&259"2E"9$8&5:"4Y*"22%+6"E%2="525MW=*06& 7$5"8&++$&59@

7KH DGGLWLRQDO DWWUDFWLRQ RI VFLHQFH ¢FWLI
42" H%&$5" W+68&99C" 4Y*" ES74" 4YS$A" *8¥5" &E" 24Y*%%" Y*062" A3+A" E2%=3+$9" A%
VHQVH Rl FRQWURO RYHU RQHYTV OLIH WKURXJK LGHQ
3>5V@FLHQFH ¢FWLRQ RIIHUHG DQ XQXVXDO DQG DOPR)
DQG RI SRZHU’ 7KH ZRUOGV WR EH FRQTXHUHG :
LQVWHDG RI LQGLYLGXDOV RU QDWLRQV WKH KHURH"
JDOD[LHV ,Q VKRUW $0OGLVV DUJXHV WKDW SXOS VFLI
RI SXOS ¢FWLRQ WR WKH H[WUHPH DQG WKDW ZLWK [
AY*"942068+9"=$6*"4Y*"Y*062[9"&58*54&8*"'=&56"Y &9":%*$4*94" 7*$+4Y"Q,0JR@"

ZY*9*'5*$06+1"2=5& A24*54"Y*062*9C"?Y 2" %0&: Y 4" $++"4Y*"29625:9":1"39&5:"$51"
=*$59" $8$&+$;+*C" $+92" &5E2%="W9&=28[9" 2% & 4LB@"BY)**% O*8*0$+0*

H3/HW PH VWULYH HYHU\ PRPHQW RI P\ OLIH WR PDNH P\
WKDW DOO PD\ SUR¢W E\ LW /HW PH WKLQN RI WKH ULJK)
QHHG LW ZLWK QR UHJDUG IRU DQ\WKLQJ EXW MXVWLFF
ZLWKRXW ORVV RI FRXUDJH /HW PH EH FRQVLGHUDWH RI
P\ DVVRFLDWHYV LQ HYHU\WKLQJ , VD\ DQG GR™ TWG LQ +

NL
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TXRWDWLRQV &"Q*$Y L PRARTI*8*5"&59*%4":*54+1"&%25&7"72==*549"
RQ WKLY WUDGLWLRQ 37DOHV ZLWKRXW HQG DUH WR
W LV GLI¢FXOW QRZ WR WHOO ZKLFK WDOHV DUH
$%*"'525*"A%2;$;+1"4Y$4"Y $8*'524"93EE*%*6"92=*"*BS$:: *% LT QYVI&=28"
KLPVHOlI DGPLWWHG WKH LQAXHQFH RI WKH HDUO\ S
KDYH ODUJHU WKDQ OLIH KHURHYVY WKDW LV MXVW EH
6KDGRZ 'RF 6DYDJH HWF + , UHDG WKHP DQG ZDV L
Y2?2*8*0%" 2$9" 524" ?Y$4" F" 2$9" &54*%*94*6" &5b" QF5:*%92++"KOR@"W+4Y23:Y" W9,
Y&=9*+E"&59&949"4Y$4"Y &9"7Y $%$74*%9"$%* =*%*"4%$59A$%*54 "8*Y &7+*9"E2%"4Y
?$549"42"E2739"25"&5"Y &9"942%&*9C"$9"?*"9Y $++"9**C"Y &9"7Y $%$74*%9";%&5:"?&
Y&942%&7$+",$::$:*"4Y 4" *.&59"42"SEE*74"4Y*"&6*$9"Y*"2$549"42"72==35&7$4*@

<?$*3+ * $% ,#0 U#HS %! ,&0$/02$ ! "#$ 1 &+2#0$ | 1#

$PHULFDQ SXOS VFLHQFH ¢(FWLRQ ZDV ERUQ DJDLQVV
ZKR FRQWULEXWHG DOVR WR PDJD]LQHV RI RWKHU JH
7Y$5:%9"42"4Y*"942%1+&5%9"$56" 7Y $%$74*%9[" A%2A9"42"=$)*" &AC"E2% *B$=A+*C"
‘HVWHUQ VFLHQFH ¢FWLRQ RU IDQWDV\ 7KXV DOVR
RI VFLHQFH ¢FWLRQ ZDV RIWHQ EDVHG RQ PRGHOOLC
JLYLQJ PRGHUQL]JHG VXUURXQGLQJV IRU WKH VWRU\

IURP RWKHU SXOS JHQUHV OXFK RI WKH HDUO\ VSDFH
$56"$74825" $68*543%*9" 2E"4Y*"6&=*"528*+9"$56" A3+AQ" &542"9AS7*" 2&4Y"$"E343¢
9*4485:C"4Y39"&=A+18&5:"4Y$4"Y 3=$5"5$43%*"$56"&=A3+9*0"%*=$&5"*99*54&$++1"4
9$=+C"*8*5"&E"4*7TY52+2:1"2%"4Y*"*588%625=*54"TY$5:*@

V22+8*06C" A*0YS$A9" $9" $" 6*E*59&8*" %*$74&25" $:$&594" 4Y&9" :$7):%2356C
PDQ\ RI WKH UHDGHUV HGLWRUV DQG FULWLFV RI
$"949%25:" 6*0&%*" 42" 9*A$%$4*" &4" E%2="0%*94" 2E" 4Y*" A3+A9" $9" 2*++"$9" E%2="(
A2A3+$%" 73+43%*" &5" *BtIAGEBS=A+*C" &5" Y &9" E2%*?2 W6 EAEH4+).1%
E"FB*(+"(%$"%/0+1(01% &+0F"#$=*0" d355" 524*9" 4Y $4"*8*5" 4Y 23:Y" 97&*57*"
¢FWLRQ GHYHORSHG LQWR D JHQUH RI LWV RZQ LQ S
WR EH D SDUW RI WKH SXOS PDJD]LQH WUDGLWLRQ ’
IURP WKH DGYHQWXUH SXOSV VFLHQFH ¢FWLRQ ZDV
97&*57*" =28*=*54b" QBB&RR@&9" 4%3*" 4Y$4" &5" A%STA&T*C" 92=*" 2E" 4Y*" 97&*57

)XUWKHU H[DPSOHV LQFOXGH 3DUULQ/EHt1"$'%0>+ZKR LG
<+2&"$"2@+A"3IQRWHY WKDW WKH HVVD\V LQ KLV YROXPH IRF

NM
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¢FWLRQ PDJDJLQHV VWDUWHG DV KREE\LVW VFLHQFH
JUDGXDOO\ DFFRPPRGDWHG WKH VSHFXODWLYH VFLHQ
%H WKDW DV LW PD\ LW VHHPV FOHDU WKDW SXO
WKH DVSHFW RI VELHQWL{F LQTXLU\ IURP WKH SRSX(
722;21C" 6*4*74&8*C" $56" 24Y*%" $68*543%*" 942%1" A+24+&5*9" $56" 7Y $%$74*%9" E
WKH ROGHU O0XQVH\ PDJD]LQH WUDGLWLRQV *XQQ 3)
$++* 6" BTAL&25$+&A1"2E" AY*896"942%8*9" 259" &5" A$%4" =$%)*4&5:C"4Y*" A3+A"C
¢FWLRQ PDJD]LQHV DOVR GUHZ WKHLU VHQVH RI H[F
EDFNJURXQG Rl SRSXODU VFLHQFH DQG SXOS ¢FWLRQ
72==35841"2E"$34Y2%9"$56"%*$6*%9"4Y$4"E2%=*6"$%2356"84@

13,0 .1 7809( &$%E&*& %&™:

F5"\3%2A*C"4Y*"?22%)9"2E"#3+*9""*0%5*"Q.L,LX.J-NR"Y$6"$5"&54*:%$+"%2+*"&5"4Y"
GHYHORSPHQW RI VFLHQFH ¢FWLRQ ,W KDV EHHQ VX
2E"W=*%&7$"$9"4Y*"A+$7*"2E"4Y*"E343%*"?$9"92"94%25:C"4Y*"cCW=*%& 7$5""*%5*
¢FWLRQ” VRRQ VWDUWHG WR OHDYH WKH 3(XURSHDQ ¢
7254%8&;348&5:" 42" AY*" 6*8*+2A=*54" 2E" 6&94&574&8*+1" W=*%&7$5" )&56" 2E" 97&*!
(FWLRQ 6WDEOHIRUG ,Q WKH HDUOYV:1%AWV'RI WKH
DQG RWKHU O0XQVH\ PDJD]LQHV SXEOLVKHG D QXPEHL
VFLHQWL¢(F RU IDQWDVWLF HIWUDSRODWLRQ $VKOH\
*"E2356"&5"6?7$%6"GC@"\++&9["'6&=*"5PBHPL*FUN*(%"3%$: 1%L 4*+431/LR"

ZKLFK zZDV D K\EULGL]DWLRQ RI WKH -XOHV 9HUQH W\
$PHULFDQ SRSXODU :HVWHUQ VWRU\

V2?2*8*%C"&4"?$9"V3:2"d*%59;$7)"?Y29*" A3;+&9Y &5:" $56"*6&42%&$+" ?2%)"

EHIJDQ WKH VWUDLQ RI SXOS PDJD]JLQHVY GHYRWHG H
*54%*A%*5*3%&5:"1235:"&==&:%$54"8&54*%*94*6"&5"%$6&29"$56*+*74%&79C"d*%59;

+6&-/)0$3/." F/-3"-3+" 7+0,+28" F/-3"-3+"/'.6/9&-/)0" -3&-" -3+$+" 47))%" F,/-+,1$J8" &, +""), +"

ZRUWK\ RI DFDGHPLF DWWHQWLRQ L[ 7KLV LV V\PSWRP
SOHVVHU" ZRUNV RI SXOS VFLHQFH ¢FWLRQ DV PHUH SRSX
FDQ EH DVVRFLDWHG ZLWK WKH PRUH 3OLWHUDU\” WUDGL
ZD\ *PDQ\ FXUUHQW UHDGHUV VWLOO WKLQN RI >VFLHQFF
FHQWXU\ $PHULFDQ SRSXODU FXOWXUH LQVWHDG RI WKH
BHHNLQJ WR GHOLEHUDWHO\ GLVWLQJXLVK VFLHQFH ¢FW
WKH HDUO\ GD\V Rl WKH PDJD]LQH IRUP REK#MA3"03HQUH
HGLWRU -RKQ : &DPSEHOO -U ZDV RQH RI WKH DFWLYH
VFLHQFH ¢FWLRQ RYHU RWKHU NLQG Rl OLWHUDWXUH DV

NN
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43%5*6"42"A3;+&9Y &5:"42"637$4* W=+06& 7$59"25"4Y *'5*2" AV 29A*749"&5"4* 7Y 52+2:1
Q KH IRXQGHG KLV N)LANCWSFOBAHRYR DRSO $8=*6"$4"
*BA*06&=*5485:"Y2;:18949C" ;34" &4" 9225" &57+36*6" $+92" d*0659;$7)[9" 9A*73+$4&8*
DUWLFOHV DQG VHU L DGR YGITHATE 4Y BOA2A8RGRIT Y &="$5"
RXWOHW IRU I[UHHU VSHFXODWLRQ $VKOH\ = (YHC
*HUQVEDFN VWLOO FRQVLGHUHG WKH PDJD]JLQHV SUL
UHTXLUHG SODXVLEOH H[WUDSRODWLRQ WR WKH H[W}
5$9%%6$4825" 42" &++394%$4*"4Y*" E3574825$+&41"2E"4Y*" &58*548&259"&5"4Y*"942%.
d*0659:$7)" 92+6N")14(% <810$4+0$56" *04$;+&9Y*6810$4+0*8% <AB14+F G$14
YTV +$4*%" ¥ 7$40%1(01%*()%C(@1($4$66"*BA*56*6" 4Y*" 97 2A% 2E" $%648& 7 ++9"
*1256"*+*74%&79@"F5"Y &9"+6&42%&$+9C"d*%59;$7)"923: Y 4"42"948=3+$4*"Y &9"%%*
&=$:85$4&25" $56" *5723%$:+" AY*=" 42" 206&4*" AY*&Y" 275" 942%&*9C" :%$63$+-
H[SDQGLQJ KLV PDJD]LQHV LQWR WKH UHDOP RI ¢FWLI
$V *HUQVEDFN WULHG VHYHUDO IRUPDWV LQ D YDUL
RQ VFLHQWL¢F DFFXUDF\ SURGXFHG DV $VKOH\ SXWV
&58*54825" ;34" Y*+6" +&A4+*" *54*0/4$85=*54" 8$+3*Ch" 2Y&TY" =294" +&)*+1" +*6" 42"
GHPLVH RI KLV HDUO\ PDJD]LQHYV L Q,F*X+H(%HUQVEI
/$"4+1- ZKLFK ¢QDOO\ SURYHG D VXFFHVV SHUKDSV QRW
DSSURDFK ,Q WKH ¢UVW LVVXH HGLWRULDO KH RXW!
AY%28&685:" &54*0*94&5 " $56" *54* % A$&5&5 " 942%&*9" 4Y $4"223+6" COZAA+1")522+
AYS$A" P+ =&Y A" 524" 24Y*%2&9*" 2;4$85" X" $56" 93AA+1"&4"&5"$"8* % 1" AS+$AS: +*" E2U
TWG LQ $VKOH\ (YHQ LI WKHURZDW/SMQIF'IF DV LQJ
HQWHUWDLQPHQW YDOXH WKH PDJD]JLQH VWLOO FODL
849" OA*T3+$4&8*" ;34" 3+48=$4*+1" 97&*57*M;$9*6"BD2R&OBDV WKH ¢ UVW
PDJD]JLQH WR FRQFHQWUDWH VROHO\ RQ 3VFLHQWL¢FV
DGRSWLQJ WKH WHUP 3VFLHQFH ¢FWLRQ  E\ $W W H
"F5"4*06=0"2E"U&IY*+28[9"&6*$"2E"4Y " E$=&+1"$5$+2: 1"2E": *506*" %+ +$4&259Y
d*0659:$7)" 7$5" ;¥ 95" 42" $74&8*+1" *04$;+&IY" AY*" 4*B43$+" $57*94%1" E2%" 4Y
JHQHDORJLFDO OLQH RI VFLHQFH ¢FWLREYELYQDPLQJ
/$"4+1" +$357Y*6" 284Y" %*A%&E549" 2E" 9429%6&+9" 1 1" 2068 4% 969" +&)*" #3+*Q" MOH5*C" \
‘"HOOV DQG (GJDU $00DQ 3RH DQG WKXV *HUQVEDFNT
E\ WKHVH DQFHVWRUV DV ZHOO DV KLV LQLWLDO GHy
URPDQFH LQWHUPLQJOHG ZLWK VFLHQWL¢F IDFW DC
W44**91"PPD"WOY+*1"OJXN-R@"W9"W44**041"524*9C";1"9&5:+&5:"234"937Y"22%
SURWR VFLHQFH ¢ FWLRQ UHSULQWLQJ WKHP DQG FDC

NO
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LQ D VHQVH PDNLQJ 9HUQH :HOOV DQG 3RH VFLHQFH
DQG E\ WKLV PHWKRG EXLOGLQJ D WUDGLWLRQ IRU K|
VLPLODU VWRULHV ZHUH SUL BWHB/$LAD1-RUKAELIYBD ID]L G
D FRQVFLRXV SRLQW RI GH,QLWLRQ E\ FRPELQLQJ Wk
VFLHQWL¢:;F URPDQFH WKH SRSXODU GLPH QRYHO S»
VFLHQWL:F MRXUQDOLVP

£y (20 9" 28, L )%)%+S)! . 20844) 3, .

6FLHQFH ¢FWLRQ LQ WKH HDUO\ SXOS PDJD]JLQHV ZDV
&49"4%*$4=*549" 2E(4D*F :KDW PDQ\ RI WKH VWRULHV HQGH(
42" *B4*56" $56" %*M$AAY2A%ESA*" 4Y*" A2A3+$%" &=$:*%1" 2E" 4Y*" 6&=*"528*+9" $
SXOS ¢FWLRQ DQG VXSHU¢(FLDOO\ FRPELQH LW ZLWK

$56" 9A$7*" *BA+2%$4&25@" W9" $" %*93+4C" 4Y*" +3$%:*%MAY$5M+&E*" $74&25M:
VFLHQFH ¢FWLRQ RI WKH V DFTXLUHG WKH HSLWK
QDPHG VR DIWHU WKH :HVWHUQ ¢(¢FWLRQ *KRUVH RSH
3VRDS RSHUDV "~ E\ :LOVRQ 7XFNHU LQ KLV GHQXQ
\DUQ" :HVWIDKO 36SDFH’ ODQ\ RI WKH SORWYV ZH
?*94*0%59C" =194*%&*9" 2%" +294M?2%+6" %2=3$57*9b" QW44*;*%1" PORC" $56" &57
AY*"9427)" *+*=*549"$56" 7Y $%$74*%9" 2E" $51" $74&25" $68*543%*>" Y*%2*9C" 8&++$
$56"6$=9*+9IM&5M6&94%*99"QWIN+AXKFR@VWRULHYVY EHFDPH VFLHQ
PLQLPDO PRGL¢{(FDWLRQV WR WKH IRUPXODV WKDW L'
SUDLULHV RU ORVW FLYLOL]DWLRQV WR VSDFH IXWXUl
2%"24Y*%"8&++$&5239"]4Y*%9"42"$+&*59"2%"=2594*%9C"$56"4Y*"9&BMIY 224*%9
359@OVR DV WKH HDUO\ HISHULPHQWHU DQG KREE\LV!

» 5DFLVP VH[LVP DQG VWHUHRW\SLFDO JHQGHU UROHV
LI SUHVHQW DW DOO ZHUH RIWHQ UHGXFHG WR PHUH SU
PD\ SRVVHVV H[FHSWLRQDO WDOHQW DQG TXDOLWLHV E
UHVFXH DQG FRPSDQLRQV IRU WKH VXSHUKXPDQ PDOHYV
WKHLU XQTXHVWLRQLQJ GHYRWLRQ WR WKH PDOH KHUR
ZLYHV )RU FULWLTXH Rl WKH PLVRJ\QLVWLF WUDGLWLRQ
5XVV{V HVVD\ 3, PDJHV RI :RPHQ LQ 6FLHQFH )LFWLRQ"
WKHRUHWLFLDQV RI VFLHQFH ¢FWLRQ QRZDGD\V WHQG W
RI *ROGHQ $JH VFLHQFH (FWLRQ ZKLOH DW WKH VDPH W
ZHUH FRQWULEXWLQJ WR WKH JHQUH LQ WKH V DQG
PDOH FHQWHUHG YLHZ RI WKH KLVWR UA2@R-¥FLARQEH ¢ FWL
8*-06B*&"0=+ CUD*OEH#+ /-"*0-*+ 1"-$"%0+ ZKLFK VWXGLHV WKH IHPDOH
DXWKRUYV ZRUN IURP V RQZDUG

NP
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WRZDUG VFLHQFH ¢FWLRQ E\ SUHVHQWLQJ SRSXODU
IRUP WKLV VWUDLQ RI VWRULHVY GHYHORSHG LQWR \
$7'$4" E343%*" &58*54&259":$7):%62356*6" 94206 14*++8&5:@" F5"9Y2%64C" 7Y &+*" 4Y*"
*B7&A*=*54D" 2E" 4Y*" 7%36*" 942%&*9" 7$5" ;*" 9**5" $9" 4Y*&%" SAA*$+" &5" 4Y *&%" 2%8&
7254*B4"Q_2;*%406'$"49 QRZDGD\V WKH\ DSSHDU PRUH VL
$7):%2356"E2%"?Y $4"E2++2?7*6@

7KLV ZDV WKH SXEOLVKLQJ HQYLURQPHQW ZKHUF
FTS=HAYHH6EA2% 2B ()+(.%/$"4+1- +H FKDQJHG WKH PDJD]LQH
-$"()+(.%/0+1(0128+0$+"("&5". JPKC"$56"4Y *"*06$" 2E4*5" 7$++*6"4Y *"Ccd2+6*5"W: "
RI VFLHQFH ¢FWLRQ LV FRQVLGHUHG WR EHJLQ DUR
*6&A206"2B™()+(.  "X"$56"42"*56" 92=*2Y*06*" $962356" 4Y*" *$%6+1" . IN-9" 2Y*5"
-$"0+(. ZDV WR VRPH H[WHQW RYHUWDNHQ E\ RWKHU
:396:*25&5:"ASA*Y;$7)"A3: +&IY &5:"$56"4*+*8&9&25@"

'KLOH &DPSEHOOYV UROH LQ WKH GHYHORSPHQW F
85"4Y&9"%$"&9"2&6*+1"$7)522+*6:*6C" 2Y$4"Y*"Y$9"$743$++1"9$86" &5"Y &9"*6&42
DQG HVVD\V LV UDUHO\ H[DPLQHG LQ GHWDLO %HFD}
WO&=28[9" 2%&4&5:C" 4Y*" %*94" 2E" 4Y&I" TYSAL*%" 4$)*9" $" 7+29%06" +22)" $4" <$=A
YLHZV RI VFLHQFH ¢FWLRQ DQG WKH ZRUOG LQ RUGH
$VLPRY EHJDQ ZULWLQJ VFLHQFH ¢FWLRQ

&DPSEHOO EHFDPH D FDWDO\VW Rl WKH *ROGHQ $:
DWWHPSW WR GLVWDQFH VFLHQFH ¢FWLRQ IURP WKH
DGROHVFHQW VWRULHV $V 5REHUWV SXWV LW &DPSI
LQ UHFRJQL]DEOH VFLHQFH ~ DQG *FDQ GR VWRULHV D
28*0672=85:"*5*=8*9C"*BA$59&25&94"Y3=$52M7*54%& 7"Q$56"2E4*5"AY $++2M7*54Y%
5$%9%$488*9C *B4%SA2+$4&259"2E " A299&,: ++"4* 7Y 52+2:8*9"$56"4Y*8%"927&$+"$56'
&=A$749BYP-$"49UBNR@"<$=A;*++"&59894*6"4Y$4"4Y*"$34Y 2969"72598&6*%6"4Y*"+25:
WHUP FRQVHTX H@ HAY*IRAYDIGAHE" X" &594*$6" 2E" *97$A&S:" 4Y&9"
725086*%$48&25";1"*56&5:"284Y"$"8&9&25"2E"$"342A&S$" 2%" 424%$+"6+94%374825"$9'
Rl WKH HDUOLHU VWRULHV GLG VHH DOVR OHQGOHVR
ZLWK WKH IURQWLHU WKHPHV DV :ROIH QRWHV 3>(GJ
E%2548&*%"Y*%62" 42" 24Y*%" A+$5+*49C"$56"e\@"\@" T2 7' G=84Y" 7%299;%*6" Y &="28&
93A*%M97&*54&94" $56" =28%6" Y &="$7%299" 4Y*" 35&8*069*C" $34JH.Y *9*"

942%8&*9" A%28&6%6"Y &="2&AY " 4Y**Q9*54&$+"T254*BA" E2%" $++"%*$+"EY254&*%"E
X"$"Y &942%2@EB"4*$+(. %IR@

'KLOH PDQ\ Rl &DPSEHOOfV UHIRUPV FDQ EH VHHQ

DQG IXUWKHU UH,QHPHQWYV RI *HUQVEDFNfV ZRUN &D

NQ
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EXW VLIQL,FDQW FKDQJHV RI HPSKDVLV 2QH RI WKHYV
VWRULHV VR WKDW WKH\ ZRXOG 3UHDG MXVW DV WKRX
LQ D IXWXUH PDJD]JLQH" $VKOH\ 7KLV FRXOG QR:
F506F" Y $6" 6*8*+2A6C" &4" Y$6" $+92":9623:Y4" 3A" $" %*$6+069Y &A" 4Y $4" 7$9" ES=&+¢
28AY"AY*" F5Y%H 9" A1A&TS+" 4% 2A*"$56" 4Y*=*0" 92" 4Y $4"+*5:4Y 1"*BA+$5$4&259" 7*9
52" +25:*04" 5¥7*09$%1" 42" 9*4" AY*" 9T*5*@" ZY*" $34Y 2%69" 723+6" 4%394" 4Y*" %*$6*%%
EH DEOH WR .00 LQ WKH EODQNV $WWHEHU\ DQG
AY*"HERET T 2= AR AT 2E AY *8% " $36&*5 7+ @ " F594*$6" 2E"4Y *"*$%-+&*%6"942%68*9"
92=*48=*9"$=2354*6"42"8$94"C&5E2MB3=A0D"2Y*%6*"4Y*"942061":24" +294" &5" $++"4
6*4$8++6"6*97%&A4&259" 2E" OAST*" E343%*" 9*44&5:9C" 4Y*"5*2" 942%&*9" 7$=*"7+29
Y Q*=:+8&5:"AY *"Y*$+&OA& T 528+ +"2Y *00*"524 8% 05 1 "6*4$&+"2E"4Y*"22%+6"&9"*BA+$

$QRWKHU PDMRU LQQRYDWLRQ LQ WKH V PDJD
WKH VFLHQWL¢F PHWKRG DQG WHFKQRORJLFDO LQQI
SWKH IXQGDPHQWDO TXHVWLRQV DERXW VRFLHW)\ DQ(
*$06+8*06"E2739"25"97&*57*'$9"92+348259"42" AY 19& 7$+"A%2;+*=9"QW44*;*%1"PJF
)&56" 2E" ES&AY" &5" AY*" 927 &$+" O7&*5T*0" +¥6" 0*8*U$+" 2%6&4*%69" 42" 7257*54%$4*"
A2+&48TIC" Y*+&: &25C"$56"24Y*%"72++*7488*'$ 74888 4&*9"2E "E343%*"927&* 480"
WO&=28[E"()*$+"(  "9*06&*9"&9"$" 226" *BS=A+*"'2E" 4Y*' SAA+&T$4&25" 2E" :24Y" 2E
AY*Q*"6*8*+2A=*549>"8 4 % *$69"+8&)*"$"E343%*"Y &942%8& 7$+"528* {UEHE6"849"=$&5"
&9" AY*" 9278&$+Q94$4&I4&TS+" 97&*57*" 2E" AQLTY2Y&IA2%1" 2Y&TY" $" 97Y2+$%+:
SAA+E*" 42" OY 2%4*5" 4Y*" A*%&26" 2E" $" E343%*" cT$%)" W:*h" SE4*%" 4Y*" 72++$A9
d$+$7487"\=A%*@"

<$=AF++" 223+6" *5:$:" &5" 6*4$&+*6" 6&973998259" $56" 72%6%*9A256*57+"
2&AY"$IA&YES: " 2% &4 %9IC $56"BY 2064"4Y*="42"=$)*" 4Y *&%"&6+$9"=2%*"7 2Y *%*54
5+ 88 +4"Q, U6, R@ T285:"4Y 8IC <=A*++"+8)*6"42"A%282) " A*2 A+*C 92=*4&=+9"42"
AY*'A2&54"2E"&5E3%&$AES: "4V *="42"E2%7* cB&EE*%*545*99"2E"4Y 23:Y4b" Q<Y $A+
HW DO DOVR + 7KLV PDNHV LW VRPHWLPHV GLI
2E"89%251"85"Y&9"$%:3=*549C"$56"?Y $4"&9"=206*C"<$=A;*++[9"?$1"2E"A%282)&5:"
2%684%%9"42"E2% T AY*="42"4Y &5)"Y $%6*%"%*93+4*6"&5"$%: 3=*54$4&8*5*99"?Y &7
FHBNOREN GO DB DE"AY X 06*$9250" PY 1" <S=A*++[0"%62+*" 28 AY &5" AY *"6*8*+2A=*54"
RI VFLHQFH ¢FWLRQ KDV EHHQ DFNQRZOHGJHG EXW K
FULWLFL]HG /HVOLH #

F5"Y&9"*6&42%&$+IBERH!  C" <$=A*++" 2$9" 4Y*" A%2A25*54" 2E" 524"
25+1" 2Y$4" Y*" 937" $9" $" 52" *06$" &5" 4Y*" 6+8*+2A=*54" 2E" Y3=$5" 97&*57*" $56"
73+430%*C" ;34" $+92" 2E" $" 52" )&56" 2E" +&4*%$43%*@" <$=A;*++[9" &54%263742%1

NR
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42":1% ,-$"()+(.%/0+1(01% &+0$+"(% ,($:"8".9" Q.JN,R" 93=9" 3A" =$51" 2E" 4Y*"
86*$9"A%*9*54"&5"Y &9".JO-9"*6&42%8&$+9C"$56"4Y*"$54Y 2+2:1"&57+36*9"942%6&*9"
Y*' 7250&6+%6*6" &54*:%$+" &5" 9*44&5:" AY*" =226" E2%" 4Y*" 5+7" )&56" 2E" +&4*%$4-
WKDW ZDV VFLHQFH ¢FWLRQ &HUWDLQO\ SURPRWLRC
*99$1" 89" $+92" 7259&94*54" 2&4Y" 4Y*"*54Y 398$94& 7C" &E" A%*97%&A4&B*C" 425*"§
2E" *5+&: Y 4*5*6" *5:&5**06&5:" 4Y$4" A%*8$&+*6" &5" Y&I" d2+6*5" W:*" *6842%&$+9"
-$"0+(. JUHTXHQWO\ VHHNLQJ KLVWRULFDO SDUDOOH
RI FRQWHPSRUDU\ GHYHORSPHQWY DQG SURJUHVV &l
=*99$:*" 2E"4*7Y52+2:&T$+"2A48=&9=C"TY$%$74*%&I4&T"2E"Y &9"6*98%%*" 42" 9**"97
¢FWLRQ DV D FRQWLQXDWLRQ RI WKH 5HQDLVVDQFH
$56" AY*"\5+&: Y 4*5=*54" Px0p*" $:234" CAY*" 234:%274Y" 2E" $" :%6*$4" 7257*A4>" 4Y$4"
=*5"723+6"=$)*" 4Y*" 4Y&5:9" 4Y*1" 2$54*6 @b" ZY*9*"*%$9" E2739*6C" &5" <$=A;*++[9"
2A&58&25C"25"C;24Y "356*%94$5685:"$56"39&5:"5$43%*Ch" &8&5:"%&9I*"42" 4 Y * F56394¢
SHYROXWLRQ ZKHUH *QDWXUDO ODZ ZDV KDUQHVVHG
42" Y $A Y TS++Q"AY* CZFTY52+2:&T$+" *82+34825Ch"2%"CZ*TY52+2:&7$+"\%$b"&5'
*$00+1"4P*54&*4Y " T*543%1C" 2Y&TY"C;%23:YA" =*4Y 269" 2E" 7%*$4&5:"5*?" 4Y &5:9"4Y:
62"524"*B&94"&5"5$43YBBBN9% BXB&&C"B&SR@"ZY&9"94%*$=+85*6"8*%9&25"2E "2
Y&942%1" 2E" Y3=$5"356*0%94$56&5:" $56" *BA+2&4$48&25" 2E" 5$43%*" 89" 41A&T$+" 2
RSWLPLVWLF DWWLWXGH Rl WKH HDUO\ WZHQWLHWK F
¢FWLRQ &DPSEHOO DQG RWKHUV EHOLHYHG FDQ FRC
AY*"*$%+1" 42*54&+AY " T+543%1" Z*TY52+2:&T$+"_*82+34&25C" *7$39%" 84" 89" A%*T&
AY*"+&A*%$A3%* " E29%"4Y*" Z¥ 7Y 52+2:&T$+"\%$>

FAC"35+&)*"'24Y*%"+&4*%$43%*9C"$993=*9"4Y$4" 7Y $5:*'&9"4Y*"5$43%$+"2%6*%"2E"
AY$4" AY*%*" $%*" : 2$+9" SY*$6" +$%:*%" AY$5"4Y29*" 7*")527@" ZY $4" AY*" =2442" 2E" 4Y
WHFKQLFDO FLYLOL]DWLRQ LV WUXH 37KHUH PXVW EH I

,Q &DPSEHOOfV YLVLRQ WKH GULYH RI D WHFKQROR
C=*4Y26"2E"+&8&5:"42:*4Y*%D"$"=*4Y26"2E":28*%5=*54C"$"=*4Y 26" 2E"4Y &5)&5:C'
2%"$"=*4Y26" 2E" Y3=$5" %*+$4&259h" QB&&&R@" W+92" Y&942%1" ;*72=*9" $" A$%4

HQJLQHHUYV UHTXLUHG NQRZOHGJH EHFDXVH XQGHU
6&9728*%&5:"5*?"?$19"42",3&+6"25"4Y*"A$94@"

,Q KLV SURPRWLRQ RI VFLHQFH ¢(FWLRQ &DPSEF
E2%=9"2E" +&4*%$43%*" $9" C;&44*%C" 725E39*6C" 6&9&++39&25*6" $56" $5:%1" @" (
2E"5*3%24&7C"725E39*6"$56"*99*54&$++1"Y2=*+*99M:Y294"A*2A+*D"A*2A+*"?Y2"$
49%18&5:"42"+&8*";1"7258*54&259"4Y $4"Y$8*";**5"9Y $44*%*6"$56" Y $8*5[4" ;**5" §; +*"

NS
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42":38+6"5*2"25*0h" QB&BR@"F5"7254%$94" 42" 4Y&IC" Y*" A29&49" 4Y*" C5*?" +&4*%$
VFLHQFH ¢FWLRQ WR PRUH HIITHFWLYHO\ WDNH XS ODL
DV D SHUPDQHQW SDUW RI KXPDQ OLIH DQG WKH ZRU(
2E"2$+9"$56"68%*748259"$56"92+&6"Y 2A*Ch"A%28&6&85:"E2%"$"cO4$; & +&41"2E"$"T
5**G+*"4Y $4"A2&549"$+7$19"42" 4 Y A2+*"&4"5*8*0/"$44$&59C";34")5229"93%*+1"8&9"4)
QB&BR@"F5"4Y&9"%Y*42%&7"2E "2A4&=89="$56"72594$54"A%2:%*99C"<$=A;*++"$Y
C615$=&7"94%;&+&41"4Y$A"+8&*0"&5":285:"&594*$6" 2E"&5"*&5:h"QB&BRC";34"%$4Y*
9**&5:"72504$54" 7Y $5:*" 4Y%23:Y"4Y*"689&++39&25"$56" 725E39&25" =206*" 72==25"
&5"A294M2$%"+&4*%$A43%*C"<$=A;*++"ESIY &259"$"5$%%$4&8* 2E" A%2:%*99"$56"
RQ VFLHQWL¢,F DGYDQFHPHQW

F5"Y&9"*6&42%&$+IC" <$=A;*++" 7$5" *" 9**5" 42" 7250&94*54+1" A%*9*54" 97&*5
¢FWLRQ DV D NLQG Rl OLWHUDWXUH ZKLFK LV GHFL
T2&5:"4Y&IC" Y*"7254%8&:34*9"42"?2Y $4"V35485:425"9**9"$9" cGU[9" 9*50+" 2E" 849" 27
&=A2%4$57*"$56"4Y23:YAE3+5*99"e?Y &7V &9" &49*+E" $5" &=A2%4$54" A$%4" 2E" 4"
SKHQRPHQRQ" &DPSEHOO FDVWV WKH VFLHQFH ¢F
AY*:0*$4*94" =8 569" 2E" 4Y*"$:¥C"$")&56" 2E " *+&4*": %6 23A"?Y 2" 356*0694$56" Y 27" 4 Y *
22%+6" 229%)9C" $56" 2Y2" 4Y39" $+92" Y$8*" 4Y*" T$AST&A1" 42" SEE*T4" &49" 723%9*"
DOVR $WWHEHU\ IXENKXUVW ':KDW LV PRUH WK
72594%374*6" Y&9" $%:3=*549" 25" $5$+2:&*9" 2E" Y&I42%6& 7 $+" *8*549" U*&5E2%7*6
VHQVH WKDW ZKDW KH DQG KLV ZULWHUV ZHUH GRLQJ
A$%4" 2E" Y&I42%1C" $56" &56%*6" 223+6" *" 2E" Y&I42%& T$+" &=A2%A4$57*@" ZY*" %
85" <$=A;*++[9"*99$19" $56" *6&42%&$+9" 6%*?" &5" 4Y*" $36&*57*" $56" A%b2=24*6" $'
VHQVH Rl HIFHSWLRQDOLW\ ZKLOH DOVR HPSKDVL]LQ.
*BA*H&=*549" 4Y$4" 7*06*" 7256374%6" 25" 4Y* AS AR @"T2&5:" 4Y&IC"
<$=A*++" 259" $+02" 4SAALS:" &542" 4Y*" 93A*%=$5" % Y*42%& 7" $=25:" 4Y*" :366&5:"
E$562="Q9**"S&+97Y"N,OXNO,R@

WA" 4Y*" 9$=*" 4&=*C" $+92" 4Y*" %*$6*00[" +*44%%69" 72+3=5"&5" <$=A;*++[9" 5*?"
SO+ T %23:Y4" %*$6+969" 42:4Y %" $56" 7254%8;34*6" 42" *94$;+&9Y&5:" 4Y$4'
IDQGRP 7RJHWKHU ZLWK WKH PDJDJLQHYV VWRU\ FR
Y +A*6"42",%%$)"6225" 4Y *":$%%&*%9" 475" 0% $6*069" $56" 2% 8 4*%9C" $56"42"7%*$
$"9*50%" 2E" A$UA&TEASA&S:" &5" 4Y*" 6*8*+2A=*54" 2E" : 24Y" 4Y*" 506" $56" 4Y*" &6*P
84" BA+2%*6@" ZY&9" E294*%*6" 4Y*" 9*50+" 2E" $" 7255*74*6" $56" 722A*0%$4&8*" A3Y
E206"5%2")522+*6:%" $4" 4Y*" E2%*E% 254" 2E" 97&*57*"$56"*5:&5**06&5:" 92+348259" 4Y
5*2"689728*%6&*9"723+6";*"&=$:&5*6"42"1&*+6C"$56"9*%68*6"$9"$" A2 2% E3+"Y $4TY &
A+ST" E2%"5+7" &6*$9"$56" *=*06:&5:"2%684*%9" 2E" 4Y*" *506*@" QW4 4*;*%6 1" PKR" WO

NT
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$56"53=*06239"24Y *%"2%&4*%9"94$%4*6"$9"$8 &6 W $BAHO 2E "$56"?%6&4*%69"
42"8&A9"%*$6*%9['+*44*%9"72+3=5@
2Q WKH ZKROH &DPSEHOO EURXJKW DERXW D (
GHPDQGLQJ ZHOO DUJXHG VWRULHV ZULWWHQ LQ FRI
223+6"7258*1" *+&*8%: +*" E343%*9" $56" A2A3+$4*" AY*="2&AY" T%*6.&;+*" 7Y $%$74* %6
$SWWHEHU\ $OGLVV % $V :HVWIDKO QRWHV LQ
WR SURYLGH VFLHQFH ¢FWLRQ 3D OLWHUDU\ DJHQGD V
FRXOG DGPLUH DQG DSSUHFLDWH" 320LJKWLHVW’
Y$6"=$51"2E" 4Y*" 7Y $%$74*%&IA&TI" 2E" 4Y*" OAST* 2A*%$C" =$51" 2406+ $+92" =$%
%*$748&259"$:$&594" 8&49"%*7)+*99"8&2+*57+C"$56" <$=A *++M*684*6"942%&*9"$AAY
WKHLU WRSLFV WKURXJK NQRZOHGJH LQWHOOLJHQI
2E" %$1M:359@" V27*8*%6C" *8*5" &E" Y&9" *6&48&5:" =$6*" E2%" *44*%M?%&A44*5" 94
&DPSEHOO ZDV LQWHUHVWHG LQ OLWHUDU\ TXDOLW\
*EE*7488%+1"7258%1&5:"4Y*" &6*$9" &5" 4Y*"942%&*9@"F5" Y &9"*99$19C" <$=A*++"=
LJQRUHV WKH FRQQHFWLRQ EHWZHHQ VFLHQFH ¢(FWLR
A3+AQ" A3;+&IY*6" $4" AY* 9$=*" 4&=*"4Y%23:Y" 4Y*" A3+A" =*6&3="QcS+$7*" 2E" GUb
. RC"$56" A%28&6%9"92=*4Y&5:"2E"$" ;. %&*E" $A2+2:&$"E2%" 4Y*" +$7)" 2E" $%4894&7
LQ WKH HDUO\ PDJD]LQH VFLHQFH ¢FWLRQ E\ QRWLQ.
Y$9"&49"94%%5:4Y"&5"c&49"7257*A49"$56"&49"4Y 23:Y49C"524"&5"& 49" A2+&9Y"$56"
$56"E2%=3+$b"QCcF54%26374&25FBRGERE2%"Y &=C"422"=37Y"E2739"25"E2%="
=&:Y4" *4" &5" AY* 2$1" 2E" 4Y*" 4Y23:Y 4" *BA*%&=*549" $56" 4Y*" $;8+&41" 2E" 97&*5T"
¢FWLRQ WR IXQFWLRQ DV D YHKLFOH IRU WKH LGHDV
C5*?"+84*%$A3%*Ch" <G=A: ++"*EE*T488*+1"$8&=9"E2%"$5"$7488*" $56" &54*: %$+"%;
VFLHQFH ¢(FWLRQ LQ WKH VSKHUH RI VRFLHWDO DQG
6*+&;*%$4*" A2&54"2E" 524" 7$%&5:"422"=37Y "$:234"+&4*%$%1"$%4894%1@"
WO'E206"<$=A:*++[9"%62+*'&5"4Y *"6*8*+ 2 A=*54"2E"4Y *" *506*"$4"+$%:*C"UKI Y *+2
7%&A&7&9="2E"U22+*%[9" 2% :$5894& 7" ES++$71" X" 4Y*" $993=A4&25" 4Y$4" 4Y*" +&E
*506*0"89"$"+&5*$%"A%2:%*998 25" E%2=",&%4Y "42"=$43%&41"42"6*$4Y "QU&EIY*+28
X"89"$"8$+3%;+*"%*=856*% @"U2%"$4"4Y *"9$=$AQ={"$9" "2$9"4%$59E2%=&5:"

&DPSEHOO GRHV QRWH WKDW LW ZRXOG EH ORYHO\ LI
YDOXHV™ EXW IRU KLV SURPRWLRQ RI WKH QHZ NLQG RI O
&DPSEHOO HQYLVLRQV LW VFLHQFH ¢FWLRQ SURYLGHV W
LQ SXEOLF" E\ ZKLFK 3SHRSOH ZKR XQGHUVWDQG DQG IH}
$9/+09+"9&0"%/$91$$"-3+".,)*6+'$"-3+:"$++"9)' /07 @8"#-"-3+"$&'+"-/'+2"3+",+9) 70/K+$"-3&-"
WKLV LV 3D YDOXH RI ¢FWLRQ LQ JHQHUDO =~ EXW 3XQ
¢ FW PROPO*@ @+G*$$*&#H#+HM@ +77

ou
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WKH JHQUH RI VFLHQFH ¢FWLRQ PDQ\ PDJD]JLQHV ZHU
$56" A3;+&OY&S:" 94206&*9" AYS$A" $EY*00*6" 42" AY*" 2+6" OASTH 2A*%$" E2%=3+$@""
296&4*%9" 7Y 29%" CA$94*" $56" A2+&A&TI" T2++&6*6" 2&4Y" <$=A:*++[9Ch" 92=*" 2E" 4\

PRUH H[SHULPHQWDO LQ WKHLU VW\OH DQG QDUUDW

PDJD]JLQHV S$WWHEHU\ VSDZQLQJ PRYHPHQWV S

VFLHQFH ¢FWLRQ VHH DOVR /XFABKIZ IRQI$56485"4REH U\

V SXEOLVKLQJ PRYHG WRZDUG WKH ERRN IRUPDW §
+&)YO*8*A9%% /0+1(01% &+OWY3$: +1" :9%623:YA" AY*" ¥50p*" ¥8¥5" 7+20%04" 42" 4Y*"
=$&594%*$="+*8*+"85"AQ17Y 2+2:87$+"6*A4Y "QW44**%61"0. XOOR@"\8*543%++1C"4Y

WR WKH ZLGH YDULHW\ Rl VW\OHY DQG DSSURDFKHV .

ZKHUH ZRUNV ZKLFK FKDOOHQJH WKH &DPSEHOOLDQ
$56"$*94Y*4&879"*B&IA" 9&6*M: IMO&E*" 284" 22%)9" 4Y$4" 7254&53*" 4Y*" 4%$6&A4&2!
7258*548&259"2E"4Y*" d2+6*5"W:*@

$V ZH KDYH VHHQ &DPSEHOO HQYLVLRQHG IRU VF

LQWHJUDO UROH LQ VRFLHWDO GHYHORSPHQW &DPSE
*BA$5:+*6" 284Y" $")&56" 2E" A29&4&8&IA" &B*$+" YU 9T &¥ETH" &AQH+E" 2&++"*" $:+
AY%28&6*" $++" $597%069" $56" 42" $54&TEASA*" 4Y*" :2$+9" 422$%6" 2Y&TY" Y3=$5)&5
9Y23+6" 94%&8*@" U2%" <$=A;*++C" ce9f7&*57+" &9" $" =*4Y 26" 2E" A%*6&74&5:" 2Y$4
Y$AA*SD" $56" ¢$" 9194*=" 2E" 356*0694$56&5:9" :1" 2Y&TY" $773%$4*" A%*6&748&25" &
A299&;+*DECFB#188% W 1$$14-% HPSIRCT 7Y 2&5:" W3:394*" <2=4*[9" $AY 2%6&9="
2E"CE%2="97&*57*" 72=*0" A%*6&74&25D"E%2="A%*6&74&25"72=*9"$74&25b"QS&7)
N/R@"<2=;&5&5:"4Y&9"A29&4&8&IA"8&*?" 2E" 9T&*5 T+ 28 4Y"Y&" &6*$9" 2E" 4Y " :*5¢
VFLHQFH ¢FWLRQ &DPSEHOO EHVWRZV RQ VFLHQFH ¢F
AY%23:Y"8&49"4Y 23:Y 4 *BA*%&=*549@"F56**6C"<$=A*++"4$)*0"4Y &9"$9"E$%"$9"42"$!
WKDW 3u6FLHQFHY PHDQV p3UHGLFWDEOHY + DQG HVF

¢ FW L R*EB#188% W1$$14-% EPSR@ACGA&++C"*8*5" $9" <$=A;*++[9"*5+&: Y 4*5*6"
*5:85%%049" $96*" 72594$54+1" 9*)&5:" E2%" $" C;*44*%" 2$1" 2E" 62&5:" 4Y&ICH" Y&9" 8&

RI WKH IXWXUH QHYHU UHDOO\ UHFRJQL]HV WKH YDO;
25" =§5$:*=*54" 2EA*5" +*$60" 42" $5" &,6*$+"2E 5+ 8 Y 4*5*6"6*9A24&9=C" 2Y*%*"25+1"
AY " Q*4*T A" AXTY52+2:8T$++1"T2=A*A*54" E*2" & ++" " EY**" 42" $ 74" $TT72%6&5:" 42" 4Y
&56888&63$+841C" $9" 6&97399*6" &5" 7Y $A4*%9" P" $56" N@" F5" *EE*74C" <$=A;*++"\
5*8*04"8*543%*9"42"*BA%S$A2+$485:"2Y $4"4Y 29%":+44*0"2$19"2E"+&8&5 =& Y 4"+ @"Z
Y*++$8%9"42"Y &9"?2%&4*%9 @

OL
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<AS%/; * (#++@-$,0.43#0 U#$/02$D!"#HS ' #($ $
&$,0! #4! #C! 3/+, ! )E

WO"V$99++06" A28549"234C" $" 72==35$+")&56" 2E" C?*;" 2E" &54*%4*BASB*&41b"Q

KDV EHHQ HYLGHQW LQ VFLHQFH ¢FWLRQ DOPRV\
PDJD]JLQH HUD $V D UHVXOW RI QHZ ZULWHUV HPHUJ
RI WKH PDJD]JLQHV ZKLFK ZHUH DFWLYH IRUD IRU Gl
SXEOLVKHG VWRULHV PDJD]LQH SXEOLVKHG VFLHQFH
2E" 72==35841" *47%*5" AY*" 06*$6*069" $56" 4Y*" 2%6&4*%IC" 4Y39" =$)&5:" 4Y*" *50p*"
LQWR DQ *RQJRLQJ GLVFXVVLRQ ~ DV )DUDK OHQGOHV
&5"4Y96[13"41%$:1%0"8)1(%$84Y2+2:1"Q.IKNR"WO&=28"72++*74*6" A%*Md2+6*5"
$JH VWRULHV WKDW ZHUH LQAXHQWLDO WR KLP DQG
AY*"942%8&*9"$56" Y E*X9*5 70" AY $A"Y *":06*2"3A"2&AY"$9"$" 2% &4 % C"$772=A$5&*6"
Y&9"%*=&5&97*57+9" 2E" %*$6&5:"4Y 29%"942%6&*9"$56" 4Y * *EE*74"4Y*1"Y $6" 25" Y &=(
+DVVOHU QRWHV LQ FULWLFLVP WKH IDFW WKDW VFL]
$56"2A*5"$;234"4Y 89" 9*59*" 2E" 2206)&5:" $9" $" 72==35841" &9" 2E4*5" 6&9=&99*6" $9"
524Y&5:"=2%*"4Y $5"E$5"$7488841C"$56"&49"&=A+&7$4&259"$%*"%*:3+$%+1"6 225/
$9" =*06*" $BY*%*57+" 42" E2%=3+$9" Q. X.PR@" F4" 223+6" 9**=C" Y27*8*%C" 4Y$4" ¢
VFLHQFH ¢FWLRQ LV VWXGLHG PDLQO\ E\ IRFXVLQJ R!
$9"6897399%6"&5",@,C"4Y*%*"&9"$"6$5:*%6" 2E"&:520685:"4Y " E$74" 4Y $4" &54* %7 25E
22%6)"$56"A$%48 78&A$A&25"&5"4Y $4" 25:285:"6897399&25" F7$="$"7*54%$+"$OA*74'
WKH VFLHQFH ¢FWLRQ VFHQH ,Q IDFW LQ DGGLWLRQ
V3:2"d*%59:$7)[9"*$%+F*X+( UHSULQWV Rl 3RH :HOOV DQG 9
*BA+&T&A"2&IY"E2%" =296 942%8&*9" &5"4Y*"9$=*"8*&5C"94$%4*6" 4Y &9"72597823¢
854*%4*BA3$+&41@" ZY39C" =$51" 2E" 4Y*"29684*%9C" K31 1098228 RB)1(%
1 CUB*+&;*0$4*+1"72==54" 25" 4Y*"%2249" 2E" &6+$9" &5" 4Y*&%" 942%8&*9" $9" $" 7%
43)85:"A$%A"&5"4Y $4" 7+ @

7KLV VHQVH RI VFLHQFH ¢FWLRQ DV ¢UVW DQG IRU
LGHDV VWLOO JRHV RQ IRU H[DPSOH LQ WKH GLVFXVV]
T$8&6"H%&5C " 0%*: 2% 1 H*5E2%6C"$56"d%*: " H*$%C 7Y 2'$66*6"42"W9&=28[9"9*%&*+9"
AY*&Y%"cG*7256"U2356$48&25"Z%& ZX 1A*"4Y*&%"7254%&;34&259"$9"$"A%27+99"

5DWKHU WKDQ IXUWKHU LPDJLQH $VLPRYTV VHULHV %L
$VLPRYfV LGHDV ZLWK PRUH UHFHQW VFLHQFH DQG (0O
DOUHDG\ H[LVWLQJ QDUUDWLYH 7KH\ GR QIRWU32$M@W XUH E
203+12&$) WKH QRYHO VHW LQ WKH ODWHVW DJH RI $VLPRY T\
ZKDW WKH FRPSOHWHG FROOHFWLYH FRQVFLRXVQHVV RI

OM
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?2Y*%*"4Y*1"c%*8&9&4D"4Y*"$993=A4&259"2E"4Y*"2+6*%"?2%)9"$56"$66"42"4Y*=C"*8
&E"4Y*" A%27*99"&9C"&5"4Y*&%"8&*?C"2E4*5"=&9356*%94226"$9"cOY$%*7%2AA&S
+ 7KH FRQFHSW RI D VFLHQFH ¢(¢FWLRQ 3PHJDV
H%&$5"W44*;*%1"$56"T$=&*5"H%26*%&7)"Q<9&79*%1M_25$1"KK50RC"9**)9"42"*BA
WKLV NLQG RI LQWHUWH[WXDOLW\ VSHFL{(F WR VFLHQ
*4?7%*5"&56&8&63%+"4*B49"$56"*572=A$99*9"?%&4*%9"=$)&5:"39*"2E"$56"A+$1&5:"
28&A4Y"4Y*" *5%*[9"*94$;+&9Y*6"$56"9Y $%*6"&=$:*9"$56"=24&E9"Q9**""&54"NKR@"Z'
FRQFHSW WKXV HPSKDVL]HV WKH FRPPXQDO DVSHFW
93;73+43%$+"4Y*9$3%39b" 7%*$4*6";1" $++"2E" &49"4*B49" Q<9&79*%1M_25%1"L,XLC
<9&79*%1M_25$1[9" 8&*?" COE" 4*B49" $%*" 524" $34252=239D" 4Y*1" 6*A*56" 25" *$7Y'
24Y*%"E2%"72=A$%&925C"6&$+2:3*C"4Y*":%2356&5:"$56"*+$;2%$4&25"2E"&6*$9b"(
ZY&9"8&*?"$AA%2$7Y*9"4Y*"?22%)9"*BA%*99+1"4Y%23:Y"4Y*":*5%6*"$56" 4 Y *" E$56 2=
DQG HPSKDVL]HV WKH UROH RI WKH UHDGHUVY DQG D>’
$4"4Y*"9$=*"4&=*"$9"&4"92=*?Y$4"A$%$62B&7$++1"A%$&9*9"4Y*"35&8*%9$+&41"2
*5%*[9"$AA%2$7Y @"
ZY*'524&25"2E"=*:$4*B4"*54$&+9"4Y*"&6*$"2E"72=A*4*57*"&5"356*%94$56&5:"
ZKDW FRQVWLWXWHY VFLHQFH ¢(FWLRQYV JHQHULF Ul
4Y*"2%&4*%9" 72597&239+1"6%$?" 25" $56" 6*8*+2A"4Y &9" %*A*%428&%*@" "&*?&5:"$
4*B49"2E"4Y*":*5%*" $9" $5"25:2&5:"6&97399&25" 9**=9"%$4Y*%" 6&EE*%*54" E%2=""
5248&259"2E"4%$6&4&25%+"*5%*" 4Y*2%1@"U2%"U2?+*%C"4Y*"%*$6*%9"9**="42"*
A$99&8*+1"$4"4Y*"%*7*&B&S5:"*56C"$+4Y23:Y"cAY*" A%27*99*9"2E" *5*%& 7" %*72:5&¢
$%*" @" @" @" E356$=*54%$+" 42" 4Y*" %*$6&5:" A%27*99b" Q,NIR@" W+4Y23:Y" U2?+
4Y*"T2=A*4*57*" 42" &6*54&E1" 4Y*" *5*%& 7" %*A*%428&%*" $9" &=A2%4$54C" Y*" 62*9"
*B4*56"4Y&9" &542" 7259&6*%&5:" &4" $74&8*" A$%4&T7&AS4&25C" $9"4Y*" 524&25" 2E
¢FWLRQ PHJDWBEYEBCGFORI'V&IY*+28"$AA%2$7Y*9":*5%*9"4Y%23:Y"4Y*"

"A0"3/$",+9HO-"-@%F*3"2+%.+/-"*0-*+ 1"-$"HQ WU\ %URGHULFN URRWYV IR
UHVWULFWLYH LQWHUSUHWDWLRQ RI WKH JHQHULF FRPE
UHDGHUV LQGXFWHG LQWR WKH VI PHIDWH[W ZHE RU L
JUDPPDU *+ ZLOO EH FRPSHWHQW WR UHWULHYH RU FRQVWV
RI D JLYHQ WH[W™ %URGHULFN Q S $V FHQWUDO DV LW
JHQHULF FRPSHWHQFH DV SUREOHPDWLF EHFDXVH LW FR?
IDLUO\ GHSHQGHQW RQ WKH LQGLYLGXDO ,QGHHG KH RI
RI' PHUHO\ FRQVLGHULQJ LW 3D SURPLVLQJ VXEMHFW IR
QRWHV WKDW WKH WDVN RI WKHRUL]JLQJ WKH NQRZOHGJI
YLHZ RI WKH DFTXLVLWLRQ RI WKLV FRPSHWHQFH VHHPYV
.6&9+"-3,)173"4&0" &..,+0-/9+$3/.8" F3+,+*:" -3+" +&%+," 6+&,0$" 4%+9)%/078")<"-3+" 7+0,+G
3GLI¢FXOW YHUQDFXODU™ E\ VXI¢FLHQW H[SRVXUH WR WKI

ON
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%*$6*06[9"*BA*74$48&259C" 4Y*&%" %*72:5&4825" 2E" *5%*9" 4Y%23:Y" 4Y*&%" 7258*5.
$56"4Y*"%*93+4&5:" &54*%A%*4$4825" SEA*%" AY* ESTAC " %S$AY*%"4Y$5" $9" $" A$6
2%6"$"6&$+2:3*'QJ-C".OJR@"F4"9**=9"42"=*"4Y$4"$9" U&LIY *+28" 9*¥)9" 42" 8&*?" 50’
WKURXJK FDVH VSHFL¢{F PHWDSKRUV WKH PRVW RE®
¢FWLRQ DV ZLWQHVVHG E\ WKH QRWLRQ RI PHIDWH]
JHQUH DV VRFLDO LQVWLWXWLRQ EXW DQ DQDORJ\
FRPPXQLW\ LWVHOI VFLHQFH ¢FWLRQ DV DSSOLFDWLF
,Q WHUPV RI WKH VSHFL{F QDWXUH RI VFLHQFH ¢
WKH ZD\ WKH ZULWHU DQG IDQ FRPPXQLW\ LWVHOI W
AY23:Y 4" *BA*%E&=*549" 2Y*Uo*" 5*2" 4Y*2%&*9" $%*" 72594%374*6" &5" 6&$+2:3*" 284
AY*" 24+6@" U%2="4Y*" %*$6*%0[" +*44*%%" 72+3=59" &5" <SN#(+[9" 42" 4Y*"
A%*9*54"7%8&48&7&I=C"4Y &9"6&97399&25"725986*069"4Y*"4Y 23: Y 4"*BA*%&=*549"2E"
¢FWLRQ WR EH VRPHWKLQJ OLNH D VLPXODWLRQ RI X\
 QGHHG LW KDV EHHQ DUJXHG WKDW &DPSEHOOTfV PI
4*%=0"2E"6*8*+2A&5:"AY *" *506*" 2$9" 42" 2A*5" &4 " 3A" 42" $" C5*?" 9*59+ " 2E"5$%6%6$48&25
Y40+ $+92" 4Y*" 0656+ %" &9" $9)*6" 42" F72=*"$5"$74&8*" A$YA&T&ASEA" X" 42" %*IA2
&5" AY*" +*44%0pQ[" T2+3=5" 42" AY*" &6*$9" A%*9*54*6" &5" 4Y*" 942%&*9" $56" *6842%&:
UHVXOWLQJ LQ D SGHEDWLQJ SHUVRQD DV WKH FRUI
/JHVOLH 9LHZHG WKLV ZD\ VFLHQFH ¢FWLRQ ZRXC
ZKLFK VSHEXODWHY QRW VR PXFK RU QRW RQO\ RQ V
EH OHIW WR DFWXDO VFLHQFH EXW RQ WKH ODUJH
VFLHQFH DQG WHFKQRORJLFDO DGYDQFH )ROORZLQJ
WKH VFLHQWL¢F FRPPXQLW\ ZRXOG H[DPLQH WKHVH (
WKRXJKW H[SHULPHQWYV + LPDJLQLQJ VRFLHWLHV FKD
*5:$:85:" &5"6897399825" 28*%" 4Y*="2&4Y"5*?" 942%&*9" $56" %*$6*%6[9" 72==*549" X"
&6*$++1C"42"4%94"Y 1A24Y*9*9"2&AY"$"+2: &7 $+"%&: 294" $5$+2:239"42"$743$+"97&*57

(&) A)%HS) . 208HHE ) 2"H&Y& ()') . &2/# . %&™

WO"4Y*"*6&42% " RE)+(. &DPSEHOO ZDV D IRUPDWLYH LQAXF
2Y2"=$1" FAY X T+*$%*94" *B$=A+*" 2E" $" <$=A;*++M%$&I*6" d2+6*5" W:*" ?%&4*% @
$VLPRY ZDV HLIJKWHHQ \HDUV ROG ZKHQ KH ¢(UVW PH
KLV YHU\ ¢UVW VFLHQFH ¢(¢FWLRQ VWRU\ $OWKRXJIK ¢
2E"Y&9"*$%+1"942%&*9C" W9I&=28")*A4" 72=&5:";$7)" $56C" E%2="4Y$4" A2&54" 25C

%YURGHULFN VHHPV WR FRQWLQXH WKH &DPSEHOOLDQ WH(
DV D NLQG RI JURXS RI WKH HOHFW ZKLFK UHTXLUHV SUF
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356*%"<$=A;*++[9"%*:3+$%"c434*+EHBBFL88%W1$$14- V5 HFREEEZ Y %23:Y 234"
KLV FDUHHU $VLPRY UHPDLQHG FRQ¥BHHRXN$5B'l WKH |
<$=A;*++C"$56"7259&6*%*6"<$=A;*++"Y &9"Cc+&4*%$% NHSME* Vb RE
<$=A;*++"*+&*8*6"&5"$"34&+&4$%&$5"92%4"2E"%$4&25$+&9=@"F5"Y &9"8&*?(C
&5" *5*%$+" 2*0%*" &5TSAS;+*" 2E" :128*%5&5:" 4Y*=9*+8*9C" $56" 4Y39" 4Y*"*5:&5**%9"
$56"978&*54&949"9Y23+6";*"&5"A27*%C";*7T$39*"4Y*1"2*0%*"4Y*"25+1"25*9"?Y 2" %*$++!
356*%94226"Y 2?"4Y*"?22%+6"?2%)9"QW;;244".-LR@"W9"037)Y3%94'"524*9C"<$=A;*++[¢
*6&429009Y&A-BE()+(. " 7$5" ¥ 95" $9" 4Y*" 73+=&5$4&25" 2E" 4Y*" c*5:&5%* %"
A$%$6&:=Cb"A%236+1"A%2E*99&5:"4*7Y527%$71"Q/LR@"W+4Y23:Y"<$=A;*++"?$5:
?%8&4*%9" 42" 6*8*+2A" %$4Y*%" 4Y$5" %*7&4*" Y&9I" &6*$9C" Y&9" Y$569M25" *6&42%
$56"7Y2&7*" 2E"942%&*9" Y$6"$" =3+4&ES$7*4*6" *EE*74" 25" ?Y$4")&56" 2E" 942%&*9""
A3;+&9Y*6 @"U2%"*B$=A+*C"?Y &+*"2EE*%&5:"Y &9"*$%H 142 % EERYA&=28"
UHFDOOV GLVFRYHULQJ &DPSEHOOYV UDFLVP LQ WKH
28*%" 942%&*9" ?Y*%*" <$=A;*++" ?$9" c&54*54" 25" =$)&5:" eW9&=28f" 94%*99" 4Y*"
93A*%&2%&41"2E"Y3=$5";*&5:9"?7&4Y234"$743%++1"4*++&5:"eY&="4Y&9" ?$9"?Y$4
?$54*6b"Q1F"49 ",/,R>

+H ZzDV D GHYRXW EHOLHYHU LQ WKH LQHTXDOLW\ RI F
AF2A+2E"52%4Y ?7*94*%5"\3%2A*$5 * B4%$74&25" 7% 4Y*";*94"Y 3=$5";*&5:9@

,Q VFLHQFH ¢(¢FWLRQ WKLV WUDQVODWHG LWVHOI LQ
\$%4Y=*5"@"@"@"?*%*"93A*%&2%"42"$++"24Y*%"&54*++8& *54"%F7*9"X " *8*5"?Y *5"4 Y *"
-11F1) "=2%*"&54*++&:*54"25"4Y*"93%NN$F*EY'Q/.C"*=AY$9&9"2%&:&5$+R

\8*5" &E"W9&=28"6&6" 524" 9Y$%*" <$=A;*++[9" A2+&4&T$¥*BRIBAH" 42" ;*"
A3;+&9Y*6"&58"()+(.  "$56"277$9&25$++1"Y$6"42":&8*"&5"42"<$=A;*++[9"8&*?@"
W9&=28"*8*543%++1"43%5*6" 42" %2;249" $56" 94$%4*6" $82&6&5:"*B4%$4*%%*94%&
Y&9"942%&*9"A$%4+1"&5"2%6*%"42" *4"$?$ 1" E%2="4Y*"%$7&9="4Y $4"<$=A;*++"$682
MN1F"49 " K/R@

= $VLPRY WKRXJKW LW 3WKH PDUYHO RI &DPSEHOO" WKDW
7TKHUH ZDV HQWKXVLDVP DERXW KLP DQG DQ DOO HQFRPS
, DOZD\V OHIW KLP HDJWD®W&WVR ZULWH IXUWKHU’

7KH ORQJ DUJXPHQWY EHWZHHQ $VLPRY DQG &DPSEHOC
VHIJUHJDWLRQ FRQWLQXHG WKURXJKRXW WKHLU IULHQG\
OHWWHUV WR $VLPRY RIDFR*@@G*$$R#+H6@+77 +RZHYHU
$VLPRY QRWHYV WKDW LQ ODWHU \HDUV WKH\ FRUUHVSRQ
VRFLDO KW&#XHVD GLVDJUHHPHQW WKDW FDQ EH ZLWQHVV
&9,/0/)1$"6+--+,$@

OoP



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

<$=A*++"*5723%$*6" $" +*56" 2E" =*06&427%$71" $56" $34Y2%8&4$%&$589=C
DQG WKH SROLWLFV LQ *ROGHQ $JH VFLHQFH ¢FWL
=$5&A3+$4&25" 2&AY" +&A4+*" T25T*%5" E2%" $51" $743$+" 6*=27%$71@" H* Vo1 %" 9**¢
4*56*571" 42" $6=&%*" 9377*99E3+" =$5&A3+$4&25" $9" *B4*56&5:" *8*5" E3%4Y*%:
<$=A;*++[9"8&*?"2E"97&*54&949"?$9C"Y*"93::*949C" c*+&4&IAC"$56"7 254$85*6"2&4Y
4Y*'9**69"2E"$34Y 2%6&4$%&$5&9=b"$56"C$6=8%$4&25"E2%"4Y*"937 7*99E3+"=$5&A:
$56" *BA+28&4*%" 2E" 5$43%*h" Q.KIR@" <$=A:*++[9" 6*08%6*" E2%" 4Y*" 4*TY527%$
OHDG KXPDQLW\ WR D EHWWHU IXWXUH VHHPV D NLC
7257*A4&25"2E"\5+&: Y 4*5=*54"?Y & TY"6&6"524"9Y 35" *5+&: Y 4*5+6" 6*0A2489="$9"$"
=*4Y26"2E"+*$685:"Y 3=$5&41"42"A%2:%*99 @ "T*OA&A*"Y &9"$342;82:%$AY & 7$+"7$8*S
WO&=28[9" &54*%*94" &5" *+8&4*" =$5& A3+$4&25" $9" $5" &54*++*743$+":$=*" 89" 2:8&23!
Y&B"(O)*$+"( "9*%&*9C"$9"2*"9Y$++"9"E3%AY*%"25@

ZY*'<$=A;*++8$5 SAA%2STY 42" 42A&TIAY %23:Y")522+*6:*C &5 4*++8&*57*C'$56'
UHDVRQLQJ LQVWHDG Rl UD\ JXQV LV GHPRQVWUDWHC
2E" WO&=28[9" %2;24" 942%8&*9" $56" 4Y*" :$7):%2356" A%*=8 98" (PESHYE"
9%06&*9" Q9**" $+92" W+6&99" P/R@" F5"S/YR$2H[9" C" ce8f&2+*57*" &9" 4Y*" +$94"
%E3*2E"4Y*"&572=A*4*58Q DQG KLV 3VRFLDO VFLHQFH (FWL
*53&5*"$44*=A4"$4"356*%94$568&5:"4Y *"ASI4C"A%*9*54C "$56"E343%*"2E"Y 3=$5)&56
$W WKH VDPH WLPH MXVW DV &DPSEHOO HVSRXVHV V
=$99*0"E2%"$":226"7$39*C"2%&4*%9"+&)*"WO&=28"+=A+21"4Y*"9$=*"5248&25"&5"4Y*
942%&*9@

B"A0"&%%/-/)0"-)"3/$"+%/-),/&6$2"L&' *+66" &E+$"3/$"6+&0/07"-)F&,%"1-/6/-&,/&0"'+,/-)9,&9:"
EODWDQWO\ FOHDU LQ KLV OHWWHUV DV ZKHQ DUJXLQJ 3
RQ DOO HDFK LQGLYLGXDO VKRXOG EH HGXFDWHG LQ D
S RW H QROFFrF@@+G*$$*&#+HW0@+77

BB Q &DPSEHOO ZDV HQWKXVHG RYHU / 5RQ +XEEDI
EURNH ZLWK +XEEDUG RQO\ D \HDU ODWHU DQG OHIW WK
6 FLHQW RN $VLPRY UHFDOOV &DPSEHOOTV JU
SDUDSV\FKRORJ\ 3SVLRQLFV ~ DQG YDULRXV NLQGV RI S\
$VLPRY ZDV GLVDSSRLQWHG E k#8#03"020W B H DN\ QN KDXWP E HQ
+6+.8&-3:2" . +9)70/-/)02" &0%" )-3+," FI6%" -&6+0-$28" &0%" L&' *+66GS$" +%/-),/&6$" 4*+78&0"
LQIXULDWH >KLP@ ZLWK WKHLU XOWUDFRQVHUYDWLYH DC
WR WKHLU VWURQJ GLVDJUHHPHQWY RYHU UDFLDO SUHMX
DQ DGGLWLRQDO IDFWRU FRQWULEXWLQJ WR $VLPRYTV JI
IURP WKH PLG V RQZDUGV (YHQ LI $VLPRYfV ODWHU \
IHDWXUHV OLNH WHOHSDWK\ KLV VFLHQFH (FWLRQ DOZ
3+0)'+08@" A0%++9%2" 83" F+" $3866" $++"/0" 938 -+,">2" &6-3)173"-3+"5&/&" 3:.)-3+$/$"/0$./
JURXS FRQVFLRXVQHVV LQ KLV V QRYHOV PD\ VHHP WR
3+,42"))2"/$"-3&-"1-"/$"-3+" +$16-")<"$9/+09+2"*/)6) 7:2"&0%"+07/0++,/07@

0oQ
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WHAY23:Y2$"()+(. " 6*8*+2A%6" &5" $" =206*" 9%06&239" 68%*74&25" 356*%"
&DPSEHOOYV HGLWRUVKLS LW QHYHU HQWLUHO\ HVFL
GLG $VLPRY ,QGHHG DV ZH VKDOO VHH HYHQ DV $VLF
¢FWLRQ DQG WKH ODUJH VSDQV RI KLVWRU\ IRU WK
62=85$54+1"Y*0628&7"%2+*9"2&4AY &5"4Y 29%"Y &942%& T$+"=28*=*549C"$56"Y*'7254&
42" 39" 4Y*" 9$=*" A3+AM6*%6&8*6" 5$%%$4&8*" =+4Y260@" WO&L=28" Y&=9*+E" 9$?""
94%$&: Y AE2%62$%6"941+*"$9"$"6*+&;*%$4*"TY 28 T+C"$56"422) " A%&E*"&5"4Y ¥ T+$%&
A%29*C2Y&TY " Y*7259&6*06*6 EY " E%2="3%6*59"2E"91=;2+&9="QCc\W9&=28[9"d3&¢
- R@"W+92C"W9&=28[9":*5*06$+" 2A4&=89="$9"2*++"$9"Y &9"496394"&5" 4*7Y52+2:1'
&5"AY*"+5*82+*54 =358 A3+$48& 25" 2E =$99*0" X" &5 7+368&5:"4Y*"2$1"356+9694$56&5:"
KLVWRU\ OHDGV WR H[SDQVLRQ WKURXJK JXDUGLDQVK

$V WKH IROORZLQJ FKDSWHUV DQDO\]H $VLPRYfV |
IURQWLHU DQG JXDUGLDQVKLS WKLV EDFNJURXQG
AY+QR'4Y*=*QC":1"0Y 2285:"Y 27" &9" 4%*$A4=*54"2E"4Y *="&5" 4Y *'OAS5"2E"Y &9" 7 $%b**C
DOVR FRQWULEXWHV WR WKH GHYHORSPHQW RI WKH J

OR
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302#4- 1/02,01$ " ,-! &4)

eZfY*%*"&9"524Y &5:"&5"4Y &9"?2%+6"92"A*%=$5*54"$9"$"4*=A2%$%1"*=*%:*571@"QT €
+DUULPDQ LQ +HLQOHLQTV 37KH 0DQ :KR 6ROG WKH ORR

ZY&9"TY$AL*%"*BS=&5*9"4Y*"8&*?"2E"Y&942%1" 7258*1*6" & &' W)OB=28[9"
WULORJ\ DQG LQ LWV XVH RI WKH QDUUDWLYH PHWKF
42"Y&Y+&:YA" 4Y*" 7254%&;34&25" 2E" 4Y*" 4%&+2:1" 42" AY*" 7257*A4" 2E" E343%*" Y
63%&5:" 4Y*" E2%=$4&8*" A*%&26" 2E" 4Y*" *5%*C" F" 72=A%$%*" W9&=28[9" ?2%)" $*
_2;%%4" V*&5+*&5[9" U343%*" V&942%1" 9*%&*9C" $524Y*%" )*1" ?2%)" 2E" d2+6*5" W
VFLHQFH ¢ FWLRQ WKDW H[WHQVLYHO\ FRQFHSWXDOL]
SDUW RI LWV FRQVWUXFWLRQ 6WRULHV E\ ERWK $V
&DPSEHOOLDQ VSLULW RI WKH V. DQG WKH\ IUHT.
*5:&5**%9C" ;39&5*99=*5C" $56" A2+&4&7&$59C" ?Y2" $74&8*+1" QYSA*" Y&942%1" !
;7 1A$99" 6*=27%$4&7" A%27*99*9@" F5" 62&5:" 92C" 4Y*1" %*A*$4*6+1" 7258*1" $" 9*59
2E"Y&942%1"$9"$"94$4*" 2E" A*%A*43$+"7%&9&9" ?Y*%*" 4$+*54*6" &56&8&63$+9"=3
$74&8*"7254%2+"2E"4Y*"723%9*"2E"*8*549@"

ODQ\ *ROGHQ $JH ZULWHUV ZHUH LQIDWXDWHG
\5+&:Y4*5=*54C"$56"356*%"<$=A;*++[9"*6&42%9Y &A"4Y*1"A%*9*54*6"94%*$=+&5*6"
YHUVLRQV Rl WKHP LQ VWRULHV WKDW RIWHQ UHAH
IDLWK LQ WKH SRZHU RI VFLHQFH DQG WHFKQRORJ\ 7
2E"*5+&:Y4*5*6" %$4&25$+&41C" *BA*%&*578&5:" 4Y*" A2?7*%" 2E" 4Y*" &56&8&63%+" :*
$56" 4Y*" =*0%&427%$4&T" $56" 4*7Y527%$4&T7" &6*$+9C" ;34" 4Y&I" E$&AY" &5" 97&*5
%$4&25$+&41" 2E4*5" 9**=9"42":2" Y$56M&5MY$56" ?&4Y" 715&7&9="%$;234" 6*=27%$"
$56"4Y*"%&:YA49"2E"24Y*%"Q524"$9". &E4*6R"&56&8&63%$+9"Q9**"V354&5:425"O/R@"F
*ROGHQ $JH VFLHQFH ¢FWLRQ VWRULHV UHFXUUHQW
GHVSRWLVP $PHULFDQ VFLHQFH ¢(FWLRQ KDV DOVR E
HDUO\ WZHQWLHWK FHQWXU\ VFLHQWL¢(F GLVFRYHUL
$:$&594" 4Y*" 9**=&5:+1" &=A*56&5:" 7Y$29" ;%23:Y4" $;234" ;1" 4Y*" 927&$+" $56"
*7252=&7"3AY*$8$+9"2E"4Y*" JP-9"QH*%:*%".OX.NR@"

G*4"$4" $5"*$%+1" A2&54" &5" V*&5+*&5[9" U343%*" V&I42%1" 4&=*+&5*C" V*&5+
37KH 0DQ :KR 6ROG WKH ORRQ’ EHFRPHYVY KHUH )
72=A%$%&925" 42" W9&=28@" F5" 4Y&9" 942%1C" V*&5+*&5" 7%*$4*9" $" 9*59*" 2E" 3%
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AY%23:Y" 25%" TY$%ST4*%[9" 8&98&25" 2E" 2Y$4" &9" 1226" E2%" $++" Y3=$5)856C" $56(
+HLQOHLQYY FDVH WKDW JRRG LV RIWHQ LQGLVWLQ.
9%%)&5:"&5"$ T $Y6& 7$43%*6"? 2BH6-AR23*+445%6)*4™7252=1@"F5"4Y &9"7254*B4C"
=37Y" 2E" <$=A;*++[9" 97&*57*" 2A48=&9="T$5" *" O**5" 42" 5$8&:$4*" 4Y%23:Y" 4Y*"
927&*4$+"*54%2A1"$56" 42" =$&54$&5" $" A%*7$%8&239" ;$+$57+" 25" 4Y*";%&5)" 2E" 7Y $
\8*5" $9" W9&=28[9" 9*%&*9" A%2:%*99%9" %$AY*%" 2A4&=89I4&TS++1" E%2="25*" 92
7%8&98&9"42"$524Y*%C" &4"$+92"*BY &;&49"$5"3%:*571" 42" 6&9IA*+"4Y $4" &==&5*54"T:
2E" 9278&*41C" $56" $5" $7$%*5+*99" 4Y$4" 4Y&5:9" 7$5" *$9&+1" 9+&A" &542" &%Yo*6**=
6*94%374825@" ZY&D" T%*$4*9" 4Y*" 56" E2%" $34Y2%8&4$%&S5" 7254%2+" 4Y$4"
72%%*7488*"$74&25@"ZY 39C"W9&=28C"+&)*"V*&5+*&5C *BA+2%*9"8$%&239"$9A*’
PRWLI RI FRQVSLUDF\ RU HOLWH FRQWURO MXVWL¢H
9&43$4825"Q<+$%*925"P-D"W;;244" -LD"S$+3=;2"0IX/OR@

F5"4YR"()*$+"( "9*%&*IC"AY*"TY$%ST4*%" " 2E"V$%&" G*+625"&9" 4Y*" A3%8*:
2E"4Y*" A*%A*43$+" 3% *571"356%%"2Y & 7Y "4Y*" U2356$4&25*%9" 72594$54+1"22%) @
KLV UHFRUGHG DSSHDUDQFH DW WKH )RXQGDWLRQ 37
*9A$:+89Y=*54"&5"*B&+*"E%2="4Y*"d$+$74&7"\=A&%*C"G*+625"9*49"4Y*"94$:*"E2%
7%8&9*9"42"72=*>

U%2="527"25C"$56"8542"4Y* T*543%&*9C"4Y " A$4Y"123"=3094"43)*"89"&5*884%;+*@"h
28++" M ESTH6"2AY"$"9*%&*9"2E TURBRID" @"@"Q

H34"?Y$4*8*%" 6*8&239"723%9*" 123%" E343%*" Y&942%1"=$1"4$)*C" &=A%*99" &4" $+7
3A25"123%"6*97*56$549"4Y $4"4Y*" ASAY"Y $9",**5"=$%)*6"234C"$56"4Y $4"$4"&49"*56"&9'
e$f"5*?"$56":%*$4* %" \=A&YWEIQPR

G*+625[9" =+09$:*" 7$949" 4Y*" U2356$4&25*%9" $9" cA4Y*" 9*+69" 2E" *5$97*57*" $56"
AY*"E343%*"E2356*%9"2E"4Y*"G*7256"d$+$74& 7 SAAKUROCPY 29" 6*94&51"

LW LV WR VDYH WKH ZKR O H"F5!YRXRBDI%6EA" FAACSUEBMOCR Q
BHOGRQ UHSHDWHGO\ HQJDJHV LQ WKHVH FULVLV EF
9278&*41[9"615$=&79C" $56" 4Y*"U2356$48&25*%9" $%*"4Y 39" &==*%69*6"&5" &6*$9" 2E"!
3%:*54" 6341" 42" *BAS56" $56" %6*6**="4Y*" 06*04" 2E" 4Y*" :$+$BL@" ZY&D" ;¥72=+9" 4Y*"
XOWLPDWH MXVWL;FDWLRQ IRU PDQLSXODWLRQV ZK¢
6DOYRU +DUGLQ DQG WKH EXVLQHVVPDQ +REHU 0DOOF
WKH\ GR WKH\ DUH IUHTXHQWO\ SRUWUD\HG DV WKH
3%:*571"$56"4Y*"+$%:*%"A$44*%59"2E"Y &942%1@"

BH+DUL 6HOGRQTY GHFODUDWLRQV RI WKH )RXQGDWLRQHU
-HZLVK H[RGXV DQG WKH LGHRORJLFDO KLVWRU\ RI WKH

PU
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:KLOH $VLPRYTV KHURHV DVVXPH SRZHU GXULQJ
V*&5+*&5[9"Y*%2*9" %*=$&5"=2%*"$=;&8$+*54@" G4&++C"$+92"V*&5+*&5[9" 8*% 1" 2/
PDQLSXODWLYH SURWDJRQLVW "' +DUULPDQ LQ 37KH
DUJXHV WKDW KH QHHGV WR EH LQ FRQWURO RI WKH
25+1"Y*" 785" FAY* " =2%$+":3$%6&$5"2E"4Y*" A299&;&+&A&*9"4Y $4"4Y*1"A%2637*>

V$56+%6"%8&: YAC"&4"7$5"=*$5"$"5*2"$56";%$8*%" 22%+6@"V$56+*" 84" 2%25:"$56" &4[9"
RQH ZD\ WLFNHW WR $UPDJHGGRQ , SODQ WR EH W
$56":&8*"&4"=1"A*%925$+"$A4*548&25"42"9**"4Y $4"&A[9"Y $56+*6"%&: Y 4@"QV*&5+*&5"

H24Y"W9&=28[9"$56"V*&5+*&5[9"7Y $%$74*%9"%*A*$4*6+1"$993=*"%*9A259&.:&+&41"
9278*41"$56"$&="42":3&6*"$++"2E"Y 3=$5)&56"6*0A&A*"4Y *&%" A*%925$+"&54*%*949
V$%%8=$5"A349" &4"+$%+1" 25" &5"\V*&5+*&5[9" 94201 C" CAY*%* &9"524Y &5:" &5" 4Y &
92"A*0H=$5*54"$9"$"4*=A2%$%1"*=*%:*571b"Q. PR@"FA"&9"4Y 89"3% *571"4Y $4"7$++
WKH 3*UHDW OHQ " RI KLVWRU\ WR VWHS XS DQG WKH
+HLQOHLQ EXLOG RQ D FRQFHSWLRQ RI KLVWRU\ ZKLF

ZY*O$=FAY *=+'$+02"7255*749"2&AY "EY%2548&*%" $56" 3$%68$59Y &A'&5" WI&=28|
+$%:*WH'$28"()*$+"(  VHULHV ZKLFK ZLOO EH DQDO\]HG LQ
ZY* A%*9*54" TY $AL*%" E2739*9" 25" WO&=28[9" BV &BK+" "4%8&+2:1C" 2Y&TY"
*QA$:+8IY*Q" AY*" AY*=*"2E" Y&O42%6& T$+" 6*8*+2A=*549C" $56" 9*49" &4" &5" 72=A$%&
ZLWK 37KH 0DQ :KR 6ROG 7KH ORRQ’ IURP +HLQOHLQYV
2%66*%" 42" *B$=&5*" 4Y*" 72=A%*Y*59&8*"5$43%*" 2E"W9I&=28[9"39*" 2E"Y&942%1"&5'
VHULHV , EHJLQ E\ DQDO\]LQJ KRZ $VLPRY PDNHV XVF
528%+"42"7%*$4*" 4Y* E**+"2E"$" E343%*"Y &942%&7$+"528%+"$56" 42" 7258* 1" 4Y*"4Y
*BA*06&="549"&54*:%$+"42"Y &9"?2%) @

298 0%$" ,- ! &4, %+$ . ,%! ,&0%$/02% -% ,#0 9%#$ ,%! ,&0

ORVW VFLHQFH ¢FWLRQ VHW LQ WKH IXWXUH LPSOLH
Y272"4Y$4"E343%*"7$=*"42"*@"F56**6C"Y &942%1"Y $9"*5"9+*5"$9"CAY *"4%$6*"9* 7%
RI 6)° EHFDXVH VFLHQFH ¢FWLRQ GHSHQGV RQ DQ D,
SURJUHVV LPSRVVLEOH ZLWKRXW D VHQVH RI KLVWR
EHHQ QRWHG WKDW FDOOLQJ VFLHQFH ¢FWLRQ 3KLV
ZD\ Rl 3GUDZLQJ DWWHQWLRQ WR WKH IDFW WKDW VF|
VRFLHWDO UDPL,FDWLRQV RI FKDQJH  $EERWW Ne)
VHULHV DV D ZRUN FORVHO\ UHODWHG WR KLVWRUL
DVSHFWV RI KLVWRULFDO ¢FWLRQ LQ JHQHUDO DQG L

PL
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LQ SDUWLFXODU :KLOH IXWXUH KLVWRULHYVY DQG KLVV
LQ WHUPV RI ZRUOG EXLOGLQJ DQG FKDUDFWHUL]DW
$34Y2%9" $+92" 6*+&;*%$4*+1" *=3+$4*" 4Y*" 5$%%$4&8*" 97TSEE2+6&5:" 2E" 4Y*" Y&94
QRYHO WR SRUWUD\ D IXWXUH ZLWK DQ HVWDEOLVKHC
E%2="4Y*'<$=A;*++"*%3$",3&+69"$"9*59*"2E"Y &942%&7 &41"=$1"2E4*5",*"%$4Y*%"9)*4"
LQ SDUW GXH WR WKH UHODWLYH VLPSOLFLW\ RI WKH
DV WKH KLVWRULFDO UHIHUHQFH SRLQWY DUH IUHTXH
4Y*1"$+92"E2739"$44*54&25"25"4Y*"&6*$9"2E"927&*4$+"7TY$5:*"?Y&TY C"SEA*%"$++C
4Y*"T*54*%" "2E"4Y*9*"?22%)9@

d*2%:"03)k79[9"9*=&5%$+"94361'%Y +-$"4+0*8%6"@18 R P . QGV WKH
8$+3*"2E"4Y*"Y &942%& 7$+"528*+"&5"8&49"$;&+&41"42"*B4%$74"4Y*"35&8*%09$+&41"2
SURFHVVHV E\ SRUWUD\LQJ WKHLU SDUWLFXODUV /XN
A%&=**B$=A+*"2E"4Y&IC"9&57*"G7244"%*A%*9*549"4Y*"&56&8&63$+&41"2E"Y &9"7Y
DV GHULYHG IURP 3WKH KLVWRULFDO SHFXOLDULW\ R
4Y*&%"A917Y2+2:1"Q.JC"/-R@"U2%"03)k79C"4Y&9")&56"2E"Y &942%&7$+"528*+"&9"
D GLDOHFWLFDO FULWLFDO IRUP WKDW HPSKDVL]HV \
?%8&4&5:"$56"4Y*" 4&=*"6*97%&;*6"&5"$" ?$1"4Y$4"1&*+69"&59&:Y4"&542"4Y*"Y &942
E2%7*9"4Y$4" 7$39*"4Y &9" 6&EE*%*57*C" %$4Y*%"4Y$5"9&=A+1"=$)&5:"4Y*"Y &942¢
4Y*"Y&942%&T7$+"9*448&5:"$";$7)6%2A@"03)k79"8&*?9"4Y*"+$4*%" 6*8*+2A=*549"2E"
Y&942%&7$+"528*+C"?Y*5"&4" ¥ 7$=*"=2%*"2E"$"6&94&574":*5%*' 2E"&49"2?5C"$9"cA9*
Y&942%&7&9=C"$5'&6*2+2:1"2E"&==2;&+&41b"Q,/RC?Y&7Y"6&942%4*6"4Y*' Y%*A%*9*
2E"Y&942%&7$+"6*8*+2A=*54@"F5"4Y &9"A9*362MY &942%&7&9=C"4Y*'6 &$+*74&7"2E
$56"86*54&41"?$9"+294"$9"6 &EE*%*57*"43%5%6"&542"=*%*"c72943=*"$56"6*72%$4 &

DQG KLVWRULFDO LGHQWLW\ ZDV GLVWRUWHG E\ F
SV\FKH 7TKXV WUXH KLVWRULFDO DXWKHQWLFLW)\
*B24&7" 6*4$&+C" &9"E2%" 03)k79" $" A&824$+" E*$43%*" 2E" 4Y*" 6&$+*74&7$+" Y&94
2AA29*6"42"4Y*" A9*362MY &942%& 7$+"528*+@

G&=&+$%+1C"V$%%1"\@" GI$RL " B5% "3% Y+-$"4+0*8% &+ QbHPRC"
GHWHFWYV D YDULHW\ RI KLVWRULFDO ¢(FWLRQ ZKLFF¥
FRQFHUQ )RU 6KDZ RQH RI WKH GH¢{QLQJ IDFWRUV R
RQ WKH PLOLHX UHSUHVHQWHG DQG LWV 3;FWLRQDO
WKDW KLVWRULFDO ¢FWLRQ JUDQWYV WKH UHDGHU DF
6KDZYV YLHZ WKH PDLQ ZD\V LQ ZKLFK VWDQGDUG ¥
39*" 2E" Y&942%1" $%*" cY&942%1" $9" A$942%$+Ch" ?Y*%*" Y&942%1" A%28&6*9" $'
UHAHFWLRQ IRU WKH SUHVHQW 3KLVWRU\ DV GUDPD
942%1"Q&5";24Y"2E"4Y*9*"4Y*"?2%)"4*569"42"7259&6*%"=2%*"4Y*"$34Y 2%[9" A%*9*

PM
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DQG ¢QDOO\ 3KLVWRU\ DV VXEMHFW ~ ZKHUH WKH ZRL
KLVWRU\  # $FFRUGLQJ WR 6KDZ LQ RUGHU WR E
KLVWRULRJUDSK\ WR OLIH WKURXJK WKH LQGLYLGXDC
OY23+6" *54$&+" C$" 92782+2:&T$+" 950" 2E" :24Y" A$94" $56" A%*9*54C" $" %*72:584
AY$4" 9278*4&*9" $%*" &54*%%*+$4+6" 9194*=9" 2Y&TY" TYS$5:*" 4Y%23:Y" 4&=*"$56" 4
856888&63$+9"$%* A%2E2356+1"SEE*74*6"; 1"4Y*&%"A+$7+9"2&4Y &5"4Y 29+"9194*=0F
7KH QRWLRQ RI KLVWRU\ DV VXEMHFW LQ ERWK /XNiF\
$VLPRYYJV 3VRFLDO VFLHQFH (FWLRQ DQG WKH DVSL
(FWLRQ WR SRUWUD\ WKH HIITHFW RI VFLHQWL¢F GHYH

W+92" 94$%4&5:" E%2="03)k79C" U%**6-ERBKP+058% ;:1"49% *()%/0+1(01%
&+0$+"( DUIJXHV WKDW ERWK WKH KLVWRULFDO QRYHO DQ
7%&A&TS+" &=A3+0*D" 4Y$4" *54$8+9" $" CB&S+*TA&T" 2E" Y&IA2%& T$+" &6+*548&41" $5€
B&EE*%*57*h" $9" 4Y*" A%*9*54" 2E" AY*" 4*BA[9" A%263748&25" *72=+9" 7254%$94*6" &
WKH VLIQL:{FDQWO\ GLIIHUHQW WLPH ZKHUH WKH WH
7259&6%%9" CAY*" &S+ TA&TS+" E%**62="2E" 4Y*" 2%6&4*%b" &5" :24Y" *50%6*9" 42" *"
FULWLFDO PD[LPXP  HYHQ WKRXJK WKH KLVWRULFDO C
&5"AY$4" AY* E2%="0" A%28&6*9" $5" $+4*05$48&8*" 42" AY*" A%*9*54" &5" c$")527%: +*
AS$IACDH" Y &+*" AY*" +$44+0%" 393$++1"+27$4+9" &4" &5" 4Y*' E343%*" $56" 7*54+069" $%62
524&25"2E"72:58 488 *94%$5:*=*54"QNOR@"<%37&$+"42"4Y &9"524&25"&9"4Y $4"2&
JHQUHV + WKH DFFXUDF\ Rl IRUHFDVWLQJ LQ VFLHQF
Y&O4206&7$+" 528*+" X" Y 23+6" 524" " 4$)*5" $9" 7*54%$+@" ZY39C" E2%" U%**6=$5C"
C7+29*")&59Y&AD"+8&*9" &594*$6" &5" C*04$;+&IY &5:" 4Y*" Y &942%& T &A1" 2E" AY*" A%
QY 2785:" 84" 42" " AY*" CUp*93+4" 2E" T2=A+*BC")522%:+*" =$4*068$+" A%27*99*9h" QN/
$UIXLQJ WKDW KLVWRULFDO ¢FWLRQ DQG VFLHQFH ¢F
LQ D WH[W DORQJVLGH RWKHU WHQGHQFLHV )UHHGPI
FRPELQHG LQ ZRUOGV RI VFLHQFH ¢FWLRQ VR DV WR
RI ZKDW KH FDOOV 3GLVJXLVHG KLVWRULFDO ¢(FWLRQ °
&"()*$+"( "QON/R@

'KLOH JUHHGPDQ WKXV IRFXVHV RQ WKH ZD\ VFL
9*59%"2E"Y 8&942%&7&41"E2%" AY*" %*$6*06[90 A% DB AR "$+1-%"3%/0+1(01%

JUHHGPDQ QRWHV WKDW $VLPRY{V VHULHV 3HVWDEOLVEF
SUHVHQW DQG ZKDW DUH LPDJLQHG DV PRUH VZDVKE
LQ WKH SDVW GHYHORSPHQW RI ERXUJHRLYV FLYLOL]DWL
HIWHQGHG WR UHDGLQJ $VLPRYTV VHULHY DV SUHVHQWL(
QDWLRQ VHH FKDSWHU ,Q IDFW , ZRXOG DUJXH WKDYV
HOHPHQW KLVWRU\ LQ $VLPRYYV VHULHVY EHFRPHYV H[SUH

PN
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&+0$+C"<9879*%1IM_25$1"A%*9*549"$"88*?"?Y &TY " &8*9"=206*"2*&: Y 4"42"4Y *"524 &2
RI IRUHFDVWLQJ +H DOVR ¢QGV D FORVH DI¢QLW\ E
VFLHQFH ¢FWLRQ EXW IRU KLP WKH ZD\ VFLHQFH ¢FW
H72=7Q" 4Y*" 7%378$+" E35748&25C" $56" &5" Y&I" 8&*?" 4Y*" =$&5" 5$%%$4&8*" 94%$
RI VFLHQFH ¢(FWLRQ LV WR HPSOR\ 3SUHFLVH GHWD
HITHFW UHODWLRQVKLSY UHFRXQWHG LQ WKH IDPLO
85" 2%6*%" 42" A%28&6*" 725885785:" &=$:*9" 2E" +&E*" &5" 4Y*" E343%*" Q<9&79*%1)

YRU &VLFVHU\ 5RQD\ WKHQ VFLHQFH (FWLRQ RII
AY$A"Y$9" $+9%*$61" YSAA*S*6C" &5" 2%66*%" 42" 9$4&IE1" %*$6%%69" 7Y 2" CHBA*74" &++
2E"A%2AY*71b" QK/R@"V2?2*8*%C" Y*" A2&549" 234" 4Y$4" 4Y &9" &=$:85$%1" A%*6&7
524" E$%" %*=28*6" E%2="Y&942%&2:%$AY1C" 9&57*" Y&9I42%8&$59" 72==25+1" 7259.
AY*&%"5$%%$4&8*9"2E"4Y*" A$I4"$9" & E"&4"?$9" A%*O*54" 35 E2+6&5:"&542"4Y *"E343¢
SURSKHW ORRNLQJ EDFNZDUG" ,Q &VLFVHU\ 5RQD\
SUHWXUQ>V@ WKH IDYRU” RI +D\GHQ :KLWHYV QRWLRQ
QDUUDWLYHV DORQJ WKH OLQHV RI OLWHUDU\ PRGHV
AY*"62=85$54" =26*+9"2E"=26*%5"Y &942%&$5C" *=A+21&5:"=*4$Y &942%&*9" $9" 4Y*
UDZ PDWHULDOV’ 6FLHQFH ¢FWLRQ PDLQO\ XVHV
E2%6"5$%%$48&8*9>"c=*$Y &942%&*9"2E"4Y*"Y 3=$5"9A*7&*9"$9"$"9&5: +*": 06*$4"7 2++
$74206C"$56" 4Y*" A*06925%+" Y &9429%6&*9" 2E" A%24$:258949" 85" $" 7%&4A&T$+"=2=*5
728*%&5:"=*:$Y&942%1b" Q<9&79*%1IM_25%1"L,R@"F5"$6684&25"42"4$)&5:"Y&942¢
LWV VXEMHFW $VLPRYfV ZRUN OHDQV KHDYLO\ WRZC
=*$Y&942%1"2E"Y3=$5)&56@

'Q IDFW 6KDZfV QRWLRQ RI WKH FHQWUDOLW\ RI
RITHUV LQVLJKW WR $VLPRYfV ZRUN DOVR RQ WKH
6KDZ VHHV LW WKH FKDUDFWHU GULYHQ QDUUDWLYH
42" 6*A&TA" Y &IA2%E&TS+" 4%*569" *$9&+1" %*93+4" &5" 25*MB&=*59825%+" $56" &=A*C
TYS$%$74%%9" 4Y $4" $%*" 524Y &5:" =2%*" 4Y$5"*=; +*=0" 2E"927&*4$+"E2%T7*9@"V2?*8
AY&9"$+92"Y*&:Y 4*59"4Y*"Y &9A2%&T$+"E2739"$9"4Y*"CTY $%$T74*%69" 7 2=*"4%$59+
42"$++27"Y &IA2%&T$+" A%27+99*9" 42" 9Y &5*" 4Y %23:Y "4Y *="=2%*"7+*$%+1b" QG Y$"

B $OVR -HURPH GH *URRW SRLQWVY RXW WKH SDUDOOHO
(FWLRQ %DVLQJ KLV YLHZ RQ 'DUNR 6XYLQTV GH¢QLWLF
&0%"/0-+,&9-/)0")<"+$-,&07+'+0-"&0%" 9)70/-/)028" &0%" +93)/07" D3&FG$" /%+&")0" -3+"'/6/+
DV D GLVWLQFWLYH IDFWRU GH *URRW VXJJHVWV WKDW
/0-+,&9-/)0"F/-3"&"96+&,6:"10<&'/6/&," $+-")<"6&0%$9&.+$2"-+930)6)7/+$" &0%" 9/,91'$-&09+

6WLOO DV $VLPRYTV ZRUN UDUHO\ IRFXVHV RQ XQIDPI
DSSURDFKHV WR KLVWRU\ DV WKH VXEMHFW PDWWHU EHF

PO



<.0:&#%-.0".1)I"#$%&'

OJR@"W9&=28C"422C" A2%4%$19" Y&9" A%24%$:258949" $9" &594%3=*549" 2E" Y&94:
LQ WKH ZD\ RI 6KDZfV *FRQMXQFWLYH" FKDUDFWHUYV
72==*54$%1"25"Y&942%&7$+" A%27*99b" Q.NNR@" ZY*"'+$7)" 2E" AQ17Y 2+2:&7$+" 6*/
$VLPRYYV FKDUDFWHUV LV LQ SDUW GXH WR WKH FRI
DOVR HPSKDVL]HV WKH *ROGHQ $JH VFLHQFH ¢(FWLRC
H[SHULPHQWY 7KXV LQ KLVWRULFDO ¢(FWLRQ DQG L
HA"AY*Y &OA2%&T$+'Q2%"4Y 23:Y AM*BA*%&=*54$+R"E2739"72=*"$7%299"=20%*"*BA
$V UHJDUGV VFLHQFH ¢FWLRQ LW KDV EHHQ DUJXHG
IRFXVLQJ RQ RWKHU WKLQJV WKH RIWHQ ADW DQG
UHAHFWYV WKH ZD\ 3VFLHQFH ¢FWLRQ DV D JHQUH LV F
RI FKDUDFWHU ~ DQG WKH IDFW WKDW WKH JHQUH IUF
2E" 9194*=" 28*%" &56&8&63%+b" QG$56*%9" .P,X.PPR@" WO" ?2*" 9Y$++" 9**C" WO&=
TYSYSTA*%69" Q*="42": 24" ¥ T2 =*"*= +*=0"DE"+$%:*"Y 894206 & T$+"=28*=*549C": 34"
92=*2Y$4" A$%$62B& 7S ++1C"4Y*1"$+92"%*A%*9*54" 4Y*"6%&8*" 42" 8568 8863%+&41'
SOA*TA"2E"AY29%"Y &942%&T$+"=28*=*549@

7KH VFLHQFH (FWLRQ ZRUNV E\ $VLPRY DQDO\]H!
XVH RI HOHPHQWYV RI KLVWRULFDO ¢FWLRQ WR DQ HJ['
VXUSDVV WKHLU VFLHQFH ¢(¢FWLRQ KOEP'HQWNE*BY , VH
LV D VRPHZKDW VSHFLDO FDVH VLQFH LW LV GHOLEH!
206&A44*5"&5" AY*" E343%*@"V2?*8*%C " $+4Y23:Y" Y 8&942%& T$+"528*+9"$56" W9&=28]
RI IXWXUH KLVWRULFDO ¢FWLRQ PD\ VKDUH VRPH JH
WHUPV DQG PHWKRGV Rl QDUUDWLRQ WKH REMHFW
$VLPRYYV IXWXUH KLVWRULFDO QRYHO LV GLIIHUHQW
KLVWRULFDO ¢FWLRQ VHHNV WR EUHDWKH OLIH EDFN
A$94"CY%*72:5&9$;++";34" 98 =3+4$5*239+1"$34Y*54& 7$++1"35E$=8&+&$%b"Q6*" %22+
WKH ZRUNV DQDO\]HG KHUH RIWHQ PDNH XVH Rl HYHC
FRQVWUXFW D IDPLOLDU VWUXFWXUH IRU D ZRUOG [
35E$=&+8$%@

'Q RUGHU WR IROORZ /XNiFVYV FULWLFDO VWDQC
JUHHGPDQ SRVLWV VFLHQFH ¢(¢FWLRQ VKRXOG LQFOX
Uo*+$A*" 42" 92" $O" 42" TU*$A*" $" EX++" 2E" +&8&5:" &5" $524Y*%" 4&=*@" V22*8*%C" 8*9
d2+6*5" W:*"$34Y 2069" 9%+="42" 4Y&5)" AY$A4" 4Y*" AQ17Y2+2:1"2E" $" 7Y $%$74*%" &5" 4°
%*=24*"E343%*"9Y 23+6";*"%*A%*9*54*6"$9"6 & EE*%*54"E%2="4Y*"7254*=A2%$%1C"
HYHQ WKH PRUH DPELWLRXV HIIRUWY DW FKDUDFWHU
=206*" 4Y$5"$" 7254*=A2%$%1" A917Y*" 4%$59A+$54*6" 25" E343%*" 7Y $%$74*%9@" FE

PP
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9*59*C" =$51"2E" 4Y*9*" 4*B49" *56" 3A" $9" 8*%9&259" 2E" 03)k79[9" A9*362Y &942%& 7!
528*+"Q9*4" &5"4Y*"E343%*R"$56"62"524" $&="42" %*A%*9*54" $51" QE343%*R" Y &9«
&6*54841@"W524Y*%"03)k79&$5"A9*362Y &942%&7$+"6&942%4&25"4Y $4" 7$5" ;*" 6*
LQ WKLV NLQG RI VFLHQFH ¢(¢FWLRQ LV WKH ORVV R
Y&942%&7$+" 528*+[9" A24*54&$+" 42" TY$++*5:*" Y&I42%1" &9" 6&97$%6*6" 42" CAC
XQLYHUVDOLVLQJ WHQGHQFLHYV ~ DV GH *URRW WHUPV
QOR@"ZY&9"+*$69"42"?Y $4"U%**6=$5"7259&6*%9"c$5"356&$+*74&7$+"$56"35Y &94.
E*4&9Y&9=" 2E" 4Y*" Q$IMEEMG*$6R" A$94" e?Y*%*{" 4Y*" =*0p*+1" $*94Y*4&T" %*+
72943=*"$56"*B24&7"E$743$+&41" 4%&3=AY 9" 28*%" 4Y*" *53&5*+1" 7% &A&T$+" &99!
KLVWRULFDO VSHFL¢ FIEW$+D'®6 GRIBEHUMRBH  VFLHQFH
Y$9" A%2637*6" 53=*%239" :$6:*4" $56" $68*543%*" 2%&*54*6" 4*B49" 4Y$4" 4$)*" $5"
DSSURDFK DQDORJRXVY DQWLTXDULDQ SVHXGRKLVWRL
$9"=*%*",$7)6%2A"E2%"$74&25M$68*543%*"942%&*9@"

(YHQ LI *ROGHQ $JH VFLHQFH (FWLRQ UDUHO\ FKDOQ
4Y39"62*9"524"4*56"42"4$)*"25"$" 7% &A&T$+"E2%="&5"4Y*"9*59*"2E"03)k79[9"Y &942%
528*+C"W9&=28"$56"V*&5+*&5"62"=2%*"4Y $5"9&=A+1"E2%4&E1"4Y*"7259*5939"8&*?
Y&942%1C"?Y*5"4Y*1"*B4%$A2+$4*"Y2?"Y &942%&7$+"=28*=*549"43%5"234"&5"6 & EE
725684&259@H4Y*%C"4Y*1"=$)*"39* 2E"4Y*"5$%%$4&8*"'=26*+9"2E"Y &942%&2:%$AY
$9"93::*94*6";1"<9&79*%1M_25$1C"$56"E2739"25"=*4$Y &942%&*9"4Y $4"4Y*1"*=A+2]
WKURXJK UHLWHUDWLRQY DQG DQDORJLHV RI VSHFLI

F5"W9&=28[9"?2%)C" 4Y*" ;$44+*" ;*47**5" Y &942%&7$+" 6*4*%=&5&9="$56" E%*
ZLOO EHFRPHV WKHPDWL]HG DQG D SDUW RI WKH FKD
F5" E$74C" W9&=28" *=A+219" &4" 42" 356*%+&5*" 4Y*" 9&43$4&25" &5" 4Y*" U2356%:
35&8*%9*" 2Y*%*" 4AY*" 97&*57*" 2E" A917Y2Y&9I42%1" =$)*9" &4" A299&;+*" 42" 6*4*%=&
4Y*"&568&8&63%+" Y &942%8&*9" 2E" AY*" TY$%$74*%9" 92" 4Y$4" E%**62="2E"$74&25"9
*8$A2%$4*@" F5" 4Y &9" 9598 (FE*" (" 9*%&*9" &9" $" %$4Y*%" 94%$&: YAE2%?$%0E
LOOXVWUDWLRQ RI WKH YLHZ RI KLVWRU\ DV AX[ DV L\
&9"$"=*7YP5&7$++1"6*4*%=8&5*6"4Y &5:"4Y$4"7$5"25+1"A%27**6"&5"$"7*%4$&5"6 & %0* 7
Q9**"GY$?"POR@

0*4"39"527?"7259&6*%" 4Y*" 5$%%$4&8*" =*4Y 269" WI&=28"*=A+219" 42" 7%*$4*
4Y&9"9*59*"2E"Y &942%&7&41"E2%"Y &9"9*%&*9C"$56"4Y*"8&*?"2E" Y &942%1"4Y $4™
$9"A%2=24*6"$+92";1"<P=A;*++"&5"Y &9"*6&42%&$+9@"

I1RWLQJ WKH VLPLODULW\ EHWZHHQ VWRU\ RI IXWXUH I
$VLPRY JRHV IRU 3YHULVLPLOLWXGH RI IHHOLQJ RYHU V
FKDUDFWHU MXVW DV D KLVWRULFDO QRYHOLVW PL
OLWHUDO UHSUHVHQWDWLRQ”

PQ
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,Q &DPSEHOOYV YLHZ VFLHQFH ¢FWLRQ FRXOG SURYL
FKDQJHV EURXJKW DERXW E\ VFLHQWL:,F DGYDQFH 2|
$"=*$59" 2E" A%S$74&T&5:" 234" &5" AY*" 52MA%STA&T*" $%+*$h" QcS+$7* 2E" GUb" KR(
HGLWRULDOV DQG FULWLFDO ZULWLQJ &DPSEHOO FR(
DVSLUDWLRQV RI VFLHQFH ¢FWLRQ DQG SUHVHQWHG L
AY$4"PY*Y &Y +1"%*+*8$54"42" 7 254*=A2%$%1"927&*41"Q,-R@"F5"4Y &9"?$1C"<$=
IRVWHUHG D VHQVH RI VFLHQFH ¢FWLRQ DV D OLWF
<9&79*%1M_25$1"Cc$66%*99%6" $36&*57+9" 7Y 2" EX+4" 4Y*1"Y $6" $5" &==*68$4*" 94$)*"
&5"AY*" 4*7Y529278$+"689%3A4&259"4Y $4" 206+ %*=$)&5:"$"22%+6h"Q<9&79*% 1M _
L.R@"ZY%23:Y"4Y*"=206*"725978&239"$56")522+%6:*$;+*" E2739" 25" Y &942%1" X" +&)*
WKDW RI $VLPRYTV 3VRFLDO VFLHQFH ¢FWLRQ  + WKH
7$=*"42"TY $++*5:%"d*0%59;$7)[9"97&*5 7+ E$54$91"$68*543%* " 2E"4Y*".J -9"$56"4Y*"

V DQG LQ WKH SURFHVV FUHDWHG DOVR PRUH ODYV

WA"+$94"85"Y &569&:YAC"WOI&=28"7+$8=*6"42"Y $8*"8*%1"72597&239+1"$OA&Y
FRPELQH KLVWRULFDO ¢FWLRQ ZLWK VFLHQFH ¢FWLRC
IXWXUH D VFLHQ F H 42" W)Y &IARBIT $+ QR BRE U%2="4Y*"
94$%4C"W9&=28"$9%6"Y &9"9*%&*9"25"\6 2$%6" N&:=RH[9%"3%%$: 1%6K 108+(1%*()%
&*88%"3%$:1%!"F*(%<FB@IKSIX. KLIRC"$56" <$=A;*++"9225"6*=$56*6" E%2="
Y&="$"?2Y2+*"9$:$"4Y$4" 223 +6" 7Y $%A" CAY* ES++"2E" 4Y*" d$+$74&7"\=A&Y*C"AY*' T
W:*Q"4Y $4"E2++22+6C"$56"4Y **8*543$+" 068 9% 2E"$"G*7256"d$+$7 4B VHREY*D"'Q
WO"$"%6*93+4C " WOSKIGSH"( "4%&+2:1"7$=*"42"*94$;+&IY"4Y*"d$+$74&7T"\=A&Yo*"
DV D VHOI HYLGHQW ¢[WXUH RI VFLHQFH ¢FWLRQ (DU
94*==*6"E%2="4Y*"H%&A4&IY"$56"24Y*%"72+25&$+"9&43$4&259"Y$6"$+92"$:2356*6'
HPSLUHV DQG VLPLODU LGHDV RI D JDODFWLF VFDO}
A%*O*54"$+96*$61"&5"IAS T 2A*%$9"+&)*"\@"\@" C T2 7L/ 2B 3%/B*01%
Q.J,LR"296*8*0$+0%L*$A0BIPKX.JPLR@"H34"W9&=28[9"$AAY%2$7Y " 7$9"6*7&6+6+1"
Y&942%6&7$+" $56" E2739*6" 25" 4Y*"927&$+" $56" Y &O42%8T$+" 22%6)85:9" 2E" AY*" 6*7-
*=A&Y*C"&594*$6"2E"=$)&5:"&4"$"=+0* *B24& 7" $7)6%2A@"ZY &9"Y &942%&T$+"SAA
2A*5*6" 8$94" 7257*A43$+" A299&;&+8&A4&*IC" 43%585:" E%2="4Y*" $5$+2:8&*9" 2E" 2=
Y&9429%1"42"$5$+2:&*9"2E"4Y " W=*06& 7$5"Y &942%1"2E "*BA$59825&9="$56"0A*73+$
RQ WKH VLIJQL¢(¢FDQFH RI IURQWLHU LQ WKH $PHULFDQ

WO'F"Y$8*'524*6C"F"39%"V*&5+*&5[9"U343%*"V&942%1"9*%&*9"$9"$"4237Y 9425
6&97399"W9&=28[9"22%)C":*7$39*"4Y*1";24Y"Y & Y +& Y 4" AY*'OA&Y&A"2E"AY *'<$=A’
HUD LQ ZULWLQJ VFLHQFH ¢FWLRQ ZLWK DQ HQFRPSDV

PR
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*4Y29@"V*&5+*85"+:$5"Y &9"U343%*"V&942%1"9*06&*9"; 1"6%$E4&S:"$"4&=*+&5*"2E"E
HYHQWV WKDW KH PRGHOOHG RQ WKH KLVWRU\ RI $PH
AY*'E%254&*%" ASO4" YUSAY *U%"6&%*T4+1"2542"4Y*"5+$%" E343%* QO**"$+02" G$=3++!
IPRC"2E4*5"*B$::*06$4&5:" T*064$&5"$OA*T49" 2E" 4Y " W=*06& 7$5"E%2548*%"=14Y 29"
*4Y29R" 42" 9$48%6&7$+" A%2A2%48259@" F5"9Y 2964C" V*&5+*&5[9" E343%*"Y &942%
IURP *7KH &UD]\ <HDUV’ RI WKH V (XURSHDQ FROC
A¥TYS&T$+" $6857+" &5" AY*" ab&4A*6" GA$A*D" 42" OAST*" *BA+2%6$4&25" 72597823
=26*++46" 25" W=*06& 7$5"E%2548*% " *BA$59825"&5" C2A*5&5: " 2E 52" E%254&*%9"$5
%*43%65" 42" 5&5*4*54YMT*543%1 "+ 7252890 *C8%;:4".:%; "F"44"=  "//-X
R@" ZY&IC" &5" 43%5C" +*$69" 42" CF=A*%&$+" \BA+28&4$4&25h" $56" 6*8*+2A0" 4Y
C%*82+348&259Ch" C*BA%*=*" A3%&4$589=Ch" $56" cU%*+&:&239" 6&74$42%9Y&AD"
s>U@H HVWDEOLVKPHQW RI FLYLO OLEHUW\" DQG W
%*9*$% 7Y Ch"?Y&7Y " +5$;+*9" 1*4"$524Y *04"=28*"427$%6"4Y*"94$%9"Q/. R@"S2A3+$4
AY&9" 234+8&5*" 28AY" =294+1" &56+A*56+54" $56" 25+1" +229*+1" 7255*74*6" 94206&*¢
V*&5+*85" 7%*$4*6" $" E$&Y6+1" A+3%$+894" =29$&7M+&)*" 88&*2" 2E" 4Y*" E343%*" Y&
Y3=$5"$68$57*'&542"9A$7+@"

F4" 289" &5" ES74" <$=A*++" 2Y2" 72&5*6" AY*"A$ULY0 -+-$"40&5" Y&9"
S0+ " *B&A2%&$+IC" *58&I&25&S5:" VF*&5+*&S5[9" 234+&5% $9" $ c72==25'
$7):962356" 2E" $" A%2A29*6" E343%*" Y&942%1" 2E" 4Y*" 22%+6" $56" 2E" 4Y*" a584
BWDWHVY ~ WKXV SRVLWLQJ D YLVLRQ ZKHUH VFLHQFF
528++0" +$&6" $:$8594" $" 1$7):%2356" 2E" $" Y&942%1" 4Y$4" Y$95[4" YSAA*S*6" 1*4]
Q$"0+( ODUFK DV TXRWHG LQ $EERWW 7KH VDF
2E"$"0+( ZKHUH +HLQOHLQYTV VHTXHQFH RI VWRULHV \
TY$%A"4Y $4" 7$9"+8*5" &5"+$1234" 08 =8 +$%" 42" AY*"4&=*+&5*9" &5"Y &942%1" 4*B4; 2:
524"25+1"234+&58&5:"4Y*'942%8*9"42"7 2=*C";34"$+92"%*&5E 2% 7 &5: "4Y "6+ +&; %6 $4*"
2E"Y&942%&7841@"S*%YS$AQ"$9"$ %93 +4"2E"4Y &9"&5&A8S+" A+$5585:C"Y 228+ (
CY&942%1b" &5" V*&5+*&5[9" 9*06&*9" &9" A%*0*54" 25+1" &5" 4Y*":$7):%2356" $56" 2EE
U*E*0*57+9C" 3+48=$4%+1" A%28&6&5:" $" 8&94$" 2E" E343%*" Y&I42%1" 4Y%23:Y" &5
7Y $%$74*069"$56"+27$+" 7257+%59@" ZY39C" Y&O"22%)9" 7255+ 74" 42" 4Y*"Y &942%8&
$56"A%*9*54"2E4*5" 4Y %23:Y "6*4$8+*6" Y EXU*57+9" 42" AY "' T2==4% T &$+"*BA+28&4$4
2E" W=*06& 7$5" E%254&*%" Y&I42%1" $9" 2+++" $O" 0$4&%6& 7$+" *BS: *6$48&259" 2E" 7¢
$56"A2+8&4&7$+"'=$5&A3+$4&25"QZ37)*%".LIX.J-R@

F5"7254%$94C"WO&=28[9"9*%&*9"2EE*%9"572=A$99&5:"9?**A9"2E"E343%6*"Y &
2Y&7Y"35E2+6"$9"$"7254&53239"942%1C"$56"4%$59=84"4Y*'9*59*"2E"$"=14Y &T$+"9
5$%6%$4&8* 2E"$++"Y 3=$5)&56C *=A+218&5:"$5"5717+2A*6&7"8&*?"$)&5"42"d&;;25[9

PS
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Y+-$"49@"W9&=28[9"22%)C" 422C" &57+36*9" A2+84&T$+"=$58 A3+$48&25" $56" A+342’
A+24485:C";34C" &5" Y&9" 9*%6&*9C" 4Y*1" $%6*" U*A%*O*54%6" =206*" *BA+&T&4+1" $9"
4%*569@"V&I"942%6&+9" *=A+21"TY$%ST4*%9"?Y 2"4$)*"$5"$ 7 4&8*"%2+*C"$9"4Y *1"52
49%1"42"356%%694$56"4Y*" A$94"; 34" $+92"9*)" 42" 4%$59E2%="4Y $4"356*%94$56&5:"&
$74825@" T*OA&A*" E2739&5:" =294+1" 25" 25*" 7Y $%$74*%" A*%%" 94296 1C" W9I&=28[9"
FUHDWHY D SDQRUDPLF YLHZ RI WKH KLVWRU\ RI D FK
E2739%9"25"&56&8&63$+9"$4"7%378$+"A2&549"&5" Y &9"E343%*"Y&942%1C"WO&=2
QDUUDWLYH FRYHUV WKH IXWXUH KLVWRU\ RI DOO KX
86*$"2E"856888635+"$74825"28AY &5"+$%:*6"927&*4$+"E2%7*9@

GA&++C"24Y"WI&=28[9"$56'V*&5+*&5[9'0*%&*0"%6*+1"Y *$8&+1"25'$34Y 2%684$%
2Y&TYC" $9" %" 9$7?" &5" TY$AL* %" C" 2$9" $" 72==25+1" $7)527+*6:*6" 94%$&5" &5"
&DPSEHOOLDQ VFLHQFH ¢(FWLRQ VHH HJ (DVWHUE
IUHTXHQWO\ FRQVLGHUHG WR EH EDVHG RQ VRFLDO
PHULWRFUDF\ 3 ( 6PLWK 7XFNHU OF*LYHURQ DQG
DFWLYDWHG DQG MXVWL¢HG LQ WKHVH QRYHOV DQG
&59A&Y*6" 5*7*09841" 2E" 7254*=A+$4&5:" Y&I42%1" $56" 9278&*4$+" 615$=8&79@" H:
AY$4"T254*=A+$4&25"2EA*5"9*=0"42"%*93+4" 85" &=A*568&5:"7%&9I*IC"F"'=$&54$&5".
WKHVH VWRULHV VKDUH DQ XQVSRNHQ DVVXPSWLRQ W
*=x0p*571" =*$93%*9" $56" A294A25%9" $51" 9*0%6&239" 7259&6*%$4&25" 2E" 9+27*%C
=20h*" 6*=27%$A4& 7" 2A48 259" 42" %*$TY "92+348 259" 4Y $4"223+6"+*$6" 42" 4Y*'93%8&8
Y3=$5)&56"$9"$"?Y2+*@"

LS . %&'1)%+$) ., . %&-SF, . ;%) . '4)&%() #. 6$,(<))
%r$) $*4$ | %)) #0 %) %or& * #2,/$ 11+ %! %

7KH WHFKQLTXHV RI FUHDWLQJ D KLVWRMI:R®BO QDUU
4%&+2:1"7$5™+'9*5" 1"E2739&5: " 25 4Y ¥ +*8*+"2E"E206="$56"6897*%5&5:"Y 22"+ +*=*54Q'
RI FRPSRVLWLRQ FRQWULEXWH WR WKLV QDUUDWLY!
889&;+*" $44%&;34*"2E" 4Y*"5$%%$4& 89" 9&=3+$4*6" Y 894 2OV LB BIHEAY *"

0*8*0$+0*BXRWDWLRQV ZKLFK RSHQ PDQ\&RFSWKH FKDSV
49%8&+2:1" $56" A%28&6*" 93AA29%6+1" Y&I42%&T$+" :$7):%2356" &5E2%=$4&25" 25"
7Y $%$74*069"$56"4Y**8+549@"W+4Y 23:Y"4Y*'U2356$4825"942%8*9"2*06*" %+ $6"E 2%
PDVVLYH VZHHSV RI IXWXUH KLVWRU\ HYHQ LQ WKH I
4Y*<(0908"B1)+* TXRWDWLRQV LQWR WKH ERRN SXEOLFDW
KLV KLVWRULFDO DSSURDFK 7KH TXRW&WSRQYV FRQW:
9*068*9" &542" $" Y &O4206&7$+" 528%+" 2E" 4Y*" E343%*" ;1" &59*064&5:" $66848&25$+" 4’

PT
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+$1%069"85"4Y*"5$%%$48&25"$56" &=A$%4&5:"$" 959" 2E"$"Y &I42%6& 7$+"528*+"4Y $
25"4Y239$569"2E"1*$%9"2E"4Y 2%23: Y +1"%*9*$%7Y*6"E343%*"Y &942%1@

]5" 4Y*" 93%E$7*C" 4(0908"B1)+* TXRWDWLRQV DGG WR $VLP
2Y$4" GA27) 7% ++" T$++9" 4Y*" 5$%%$4&8*" 6+8&7*" 2E" c6273=*54$%1" E%$:=*54$4&2!
RQH RI WKH *0OLQJXLVWLF VSHFLDO HIIHFWV Rl VEL}
QRW XQFRPPRQ HYHQ LQ V SXOS ¢FWLRQ 7KH WHF
LQWURGXFH QHZ HOHPHQWYV Rl WKH ¢FWLRQDO ZRUOC
D FHUWDLQ VFLHQWL,F RU IDFWXDO DSSHDUDQFH
SDVVDJHV RI HISRVLWLRQ WKDW SUHVHQW WKH XQIDPL
RI IRUZDUGLQJ WKH SORW D FRPPRQ SUREOHP LQ P>
a5+&)*"92=*"=206*" =26*065" 4*B49" 4Y $4" *=A+21"6273=*54$%1"E%$:=*54$4&25" 42"
LQYLWH WKH UHDGHU WR TXHVWLRQ WKH QDUUDWLY|
=$&5+1"E35748&259"$9"94%$&:Y AE2%?$%6 " *BAZPEERREE Y0908 "B1)+*%
TXRWDWLRQV DOVR LPSRVH DQRWKHU WLPH IUDPH R
5$%%$4&8*" E%$=*72%)"=37Y" +&)*" 4Y$4" 2E" $" Y &9I42%&7$+"528*+@" ZY &9" &9"*8&
$VLPRY DGGV D IRRWQRWH DIWHU WKH YHU\ ¢UVW RI \

$00 TXRWDWL RQIOSTRLR 6 QF&K0S+0¥*%*" %*A%2637*6" $%*" 4$)*5"
E%2="4Y*" 1" \6&4&25" A3;+&9Y*6" .--" U@\@" ;1" 4Y*" \5717+2A*6&$" d$+$74&7$"
S3;+&9Y&5:"<2@C"Z2*%=8&539C"?&4Y"A*%=&99&25"2E"4Y*&ABRH &9IY*%9@"Q

ZY&9" &58&48&%$+" E224524*C" %*73%%&5:" &5" $++" 2E" Y&9" 528*+9" ?2Y&TY" *=A+
<(0908"B1)+*B8&7*C"7+*$%+1"A+$7*9"4Y*"=2=*54"2E"5$%%$4&25"&5"$ "6 &EE*%*54"
4Y$5"4Y*"*8*549"5$%%$4*6C" 7%*$48&5:" $" 4% &A+*" 4*=A2%$+" 94%3743%*@" U& %9+
W9&=28"$9"4Y*|&=A+&*6["$34Y 2%"?%&4&5:"$56"A3;+&9IY &5:"&5"4Y*"73+43%$+"7254°
4Y*"ab&4*6"G4$4*9"&5"4Y*". JO-9@"G*7256C"4Y*%*"&9"4Y*"5$%%$42%"?Y 2"4*++9"4Y
92=*?Y*0%*" &5" 4Y*" 6&94$54" E343%*C" $E4*%" 4Y*" A3;+& 7 SRR B1 9%

0*8*0$+0*%"U@\@"U&5$++1C"4Y&9"5$%%$4 2% BWIBY)+* TXRWDWLRQV D
$&69"42"5$%%$4*"4Y*"+*8*+"?Y *Yp*"4Y*"*8*549"&5"4AY*"$T743$+"A+24"4$)*" A+$T*@"F5"
42"%"$;+*"42"?%8&4*"$;234"4Y*"E343%*"$9"4Y*"'A$94C"WI&=28"4Y 39"* BA+&7&4+1"4%¢
4Y*'4&=*"2E"5$%%$4&25"E%2="Y &9"A%*9*54"42"$"A2&54*8*5"E3%4Y*%"&5"4Y*"E34!

,Q WHUPV RI QDUUDWLYH GHYLFHV $VLPRYYV VHULHV
FRQVHUYDWLYH DSSURDFK WKDW &VLFVHU\ 5RQD\ GHWH
SFRQYHQWLRQV RI FLUFXPVWDQWLDO UHDOLVP" RIWHQ X\
-3+"0+F"9)0%/-/)0$"-3&"F)16%" +&$/6:"*+"9)'.6+-+6:" 10/0-+66/7/6+"F/-3)1-"$) +"<&'/6/&."
IUDPHV RI UHIHUHQFH

QU
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AY*"E343%*"Y*'8&=$:&5*9@"V27?2*8*%%"9*7256$%1"42"4Y *'$743%+"A+24C"4Y*"E224524*"
4Y*<(0908"B1)+* TXRWDWLRQV JLYH WKH VHULHV D VHQVH
DQG DGG WR WKH LPSUHVVLRQ RI REVHUYLQJ WKH ARZ
&5"$" =28 $2$1" E%2="WO&=28"4Y*" $34Y2%" 42" 4Y*" *8*549" 5$%%$4*6" 8&$"$" A2&
&5"AY*"*BAY*=*"E$%" E343%*C" 92" 4Y$4"Y*" 7$5" =$)*" 4Y*"5$%%$4&25" &542" 92=*4Y
AY$4" TY*$A*Q" AY* *EE*74" 2E" $" Y&IA2%& T$+" 528*+C" 2&4Y" 4Y*' *8*549" 6*97%&:*6'
%*=28%6"9*8*06$+"Y 356%*6"1*$%69"&542"4Y* A$IA"E%2="4Y*&%"A2&54"2E"5$%%$A4&
ZY39C" 4Y*" 5$%%$4&25" 4%$59A20649" AY*" A+24" &542" AY*" =14Y&T$+" A$94"
AHGJOLQJ )RXQGDWLRQ *QDWLRQ" PXFK DV $PHULFDQ
$"A$%A"2E"AYF W=*0& 7$5"5$4&825$+"=14Y 2+2:1"$56" 4Y*" 42A& 7" 2E"72354+*99"$7 4.
$68*543%*"942%8*9@"\8*5"&E"937Y "5$4&25M;3&+6&5:"=14Y9"$%*":$9*6" 25" Y &94 2%
UHDOLW\ WKLV UHDOLW\ LV DW WKH VDPH WLPH VR W|
2E" AY*" W=*06&7$5" E%254&*%" 5$%%$4&E*C" +&)*" #2Y5" (@os$SRRAE6ES"
N9-$+7196/1718'Q.JIIRC 5*6"42"72594$54+1"%*=&56"4Y *&%"%*$6*%69"4Y $4"E%254
OLIH ZDV YHU\ GLIIHUHQW IURP LWV (FWLRQDOL]DWLF
IRRWQRWH DW WKH EHJLQQLQJ RI $VLPRYJV VHULHV
$+++*6+1"Y&942%1C"$9"&4"9*49"4Y*"5$%%$4&25"42"$" A2&54"&5" A&=""$+=294"$"4)
1*$9%9" SE4*%" 4Y*" *8*549@" H34" $66&MI08*B 1)+ B 7+%A49" $+92" %*=28*9"
WKH UDWKHU ZRRGHQ FKDUDFWHUV DQG VFLHQWL¢F
¢FWLRQDO SUHVHQW Rl WKH QDUUDWRU WR DFTXLUH
ZKLFK SURIHVVHV WR WHOO WKH KLVWRU\ Rl D QDWLR
U2%" *B$=A+*C" 44(0908"B1)+*" *B7T*%A4" 4YS$4" 2A*59" 4Y*" TYSAL*%" CZY*"
Z%3$6*%0b" :+*569" AY*" +$5:3$:+" 2E" ES743$+" *5717+2A%6& 7" 941+*" 2&AY" AY*" 4Y !
2E"$74825M$68*543%*" $56" 4Y*" &=$:061" 2E" 4Y*"' 527" =14Y & T$+" W=*06&7$5" E%254
AS$94@" F4" *82)*0" #$=*0" U*58&=206*" <22A*%[9" A&2506" 94296&*9" $56" +$4+0%" A3
"HVWHUQV E\ GHVFULELQJ WKH WUDGHUV DV 3LQ DGY
2E" 4Y* U2356$4825b" &5" 4Y*&%" 2$:25M+&)*" OY &AQ" 4Y $4" 2406+ c524Y &5:" =206*" 4Y
SDWFK TXLOWV RI KRPH PDGH UHSDLUV DQG LPSURYL'
=*54$+841"$9"4Y $4"2E"4Y*"7355&5:"A&25*+%"Y *962*9"25"$"=& 99& 25" 7Y *%6*"$51"=*$59
5*7*00$061" 2&++" ¥ 30%6" 42" 93%8&8*>" CAY*&%" Y25*941" 2$9" 525+ 2E" 4Y*" Y&:Y*Q.
Q@ 7KH P\WKLFDO KHURHV Rl WKH )RXQGDWLRQ KL
¢FWLRQDOL]HG YHUVLRQV LQ D ZD\ WKDW GLUHFWO)
FRZER\ KHUR 3*7DOHV ZLWKRXW HQG DUH WROG RI V
W LV GLI¢FXOW WR WHOO ZKLFK WDOHV DUH UHI
525* A%62;$:+1" AY$A" Y$8*" 524" 93EE*0*6" 92=*" *B$:*0$4&IEOR@' WO" 4Y*"
<(0908"B1)+*"*B7*%A49" 72594%374" 4Y&9" +$1*%" 2E"[5$4825$+["=14Y 2+2:1C" 4Y*1"

QL
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HPSKDVL]H $VLPRY{V VZHHSLQJ YLVLRQ RI KLVWRU\ C
4Y*"9*00&*9"; 1"E2739&5:"$44*54825"25"Y 27" Y &942%1"?2%)9"$56"Y 2?"5$4&25$+"=14Y
+&)*"W=*%&7$5"A&25**%9"$56"72?;219"$%*"7%*$4*6 @

U2%"4Y*"'=294"A$%4C"4Y*"*B7*%A40IB BIL)+*%0*8*0$+B%* " E2++27*6"

E\ WKH FKDUDFWHU IRFDOL]HG QDUUDWLYH ZKLFK UL
V27*8*%C"&5"$"E*?"&594$57*9C"4Y*"'5$%%$4&8*"$44%$749"$44*54825"42"4Y*" T SE

RI WKH VWRU\ E\ WKH DGGHG ¢FWLRQDO OD\HU RI V)
&5"4Y*" E343%*@" ZY&9" YSAA*59" ?Y*5" 4Y*" 58%%$42%[9" A2&54" 2E" 8&*?" $AA%?2
2=5&97&*57*>"$5(0908"B1)+* TXRWDWLRQ RSHQV WKH FKDSWHL
0XOH ~ EXW LPPHGLDWHO\ DIWHU LW WKH QDUUDWRI
TXRWDWLRQ DQG LPSOLFLWO\ DGGUHVVHV WKH UHDG'

7TKHUH LV PXFK PRUH WKDW WKH (QF\FORSHGLD KDV WR
$56"Y&9"\=A&%*";34"$+=294"$++"2E"&4"&9"524":*%=$5*"42"4Y*"&993*"$4"&==*6&$4*"Y $56
$56"=294"2E"&4"&9"72598&6*%%$;+1"422"6%1"E2%"23%"A3%A29* X &PR51"7$9*@"Q

(YHQ LI VXFK D WHFKQLTXH FHUWDLQO\ VHUYHV WK
VXPPDUL]JLQJ WKH SORW VR IDU LW DOVR GLVWDQFH'
WKH 3LVVXH DW LPPHGLDWH KDQG™ £+ DQG HPSKDVL]H
WKDW WKH QDUUDWLRQ FUHDWHV 7KLV QDUUDWRU I
5$%%%$4&8*";1"$"72==*54"4Y $4"&9"&5"425*"+&)*"$"+*743%*"6&97399&5:"Y2?"4Y*"?%é&
2E"4Y¥(0908"B1)+*954%1"c7257*$+9b"$51"c$9425&9Y e=*54f"$4"4Y*"72+299%$+"Y $94*"
ZLWK ZKLFK WKH 0XOH U RYPR@UAR PSEYROPRYQRIT"25"42"524*"
WKDW EHFDXVH RI WKH LUUHOHYDQFH RI WKH TXRWD)\
\5717+2A*6&$"$56"7254&53*"25"23%"2?5"A$4Y "E2%"23%"2?5"A3%A29*9"$56"4$)*"3A"
4Y*"Y &942%1"2E"4Y*"d%*$4"F54* Y% UEBEBRE@'H1"39&5:"937Y"*BA%*99&259C"4Y*"
QDUUDWRU IRFXVHV DWWHQWLRQ RQ WKH ZD\ WKH IR
E%2="4Y*"7Y$%$74*%9" 42" 4Y*" 5$%%$42%" Y &=9*+E" $56" 4Y*" A3%A2%4*6" $36&*!

1RWDEO\ WKH RSHQLQJ RI WKLV FKDSWHU LV WKH RQO
YHUVLR @-R%WEMHA2@2-$&2HYLFH DOVR LQ WKH RULJLQDO PI
VWRU\ LV 31RZ <&S%OB'6E DD + DQG WKH TXRWDWLRQ LV
$(VVD\V Rl +LVWRU\" E\ D ¢ FWLWLRXV KLVWRULDQ 3/LJXU
VDPH ¢FWLWLRXV KLVWRULDQ DQG KLV HV¥8%08B=RSHQ V
ODUFK ZKLFK LV ORRVHO\ VHW LQ WKH JRXQGDWLRQ
FRQQHFWHG WKLV VWRU\ WR WKH ODUJHU VHULHV HYHQ L
<))-0)-+$@"A0"-3+"™))E"<),". 1*6/9&-/)0")<LB032$"%W ULORJI\ WKH TXRWDWLRQ
9LHU  LQ 31RZ <RX 6HH ,W =" LV WB-H@Y%MELBAR@RITXHRGV DYWL R Q G
ZLWK RQO\ PLQRU FKDQJHV WR XQGHUMP@H WKH FRQWLQ

QM
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4Y*"E343%*"Y&942%&T7$+"528*+"Y*"&9"$++**6+1"?%&4&5:@"ZY&I"A&S5A28549"4Y*
DQG WKH ¢FWLRQDO IDU IXWXUH SRLQW DW D WLPH Z
&9"$+%*$61"*94$;+&9IY*6C" $56" E%2="Y&7Y" A2&54" 4Y*"*8*549" 5$%%$4*6" $%0*" &!
A$94C"4Y39"7$39&5:"$"4*=A2%$%1"7Y$5:*"&5"4Y*"425*"2E"4Y*"5$%%$4 &8*"$56"E3Y
HPSKDVL]LQJ WKH WKHPH RI KLVWRULFLW\

7KH RULJLQDO PDJD]LQH SXEOLFDWLRQ HPSOR\V I
2E" $5" *6&42%&$+" $66&4&25C" A%2;$;+1" $66*6" ;1" <$=A;*++" 63%&5:" Y&9" *6&42%
A%27*99>" $" E224524*" &5" 4Y*" [28*=;*%" .JOJ" &99FB™QE(.  "A2&549"4Y*"
%*$6*%" 42" $" 923%7*" 2E";$7):%2356" &5E2%=$4&25";1"524&5:>" cCFE" $" =2%*" E2%-=
$56"9+&:Y4+1"+25:*%" 8*%09&25" 2E" 4Y*" Y&942%1" 2E" 4Y*" U2356$4&25" &9" 6*9&%*6
&9":&8*5" &5" W% 7$6&$[9" 4Y*=*" X" 2&4Y 234" 4Y*" 5*7*99&41" 2E" ?$6&5:" 4Y%23:Y" 4°
IRUPLGDEOH DQG GH¢QLWLYH p(VVD\V RQ +LVWRU\ 7 E
EH PDGH WR WKH IROORZLQJ VWRULHY DSSHDULQJ LQ
Q$"O+(.  "128".J0JC".-R@"ZY&9"E224524*" 4Y39" TY**UHE3++1";+*569" %*E*%*57*¢
WR WKH ¢FWLRQDO KLVWRULDQ /LIJXUQ 9LHU VRPHZKF
&993*9"2EF"()+(.  "&5"4Y*"'A%*9*54C"A%28&6&5:"?7Y$4"=$1"*"4Y*"25+1"277$9&25"
2E"4Y&9")&56"2E" A+$1E3+5*99"&5"4Y*" A3;+&7$4&25" Y &942%1" 2E"W9I&=28[9" 9*%0¢
*EE*74"&9"4?2E2+6>"?Y &+*"&4")**A9Q"3A"4Y*" $AA*$%S5 7+ 2E"$"Y &942%& 7$+"528*+'
E343%*C" &4" $+92" 6&943%;9" &49" 5$%%$4&8*" E%$=*" ;1" $5" *B4*%5$+" %*E*%*57*(
=2=*54" Y$%6+1" 9**)9" 42" $743%++1" 356*%=&5*" 2%" 6&9%3A4" 4Y*" 5$%%$4&8*C" &
MXVW D EULHI SOD\IXO PRPHQW RI DGGLQJ UHIHUHQF
42"9*++R";$7)" &993* 9@ %4 Y *+*99C"4Y*"'524*"$+92"9Y 279" $" ?&++&5:5%99" 42" A+$1"
284Y"AY*" 71257*A4&25" 2E" ?%&4&5:" $" E343%*" Y &942%&7$+"528*+C" ?Y&TY" 725E2
<$=A;*++[9" &6*$" 2E" 942%&*9" ?%0&44*5" $9" &E" 4Y*1" 7*%*" 7254*=A2%$%1" 942%&*S
IXWXUH PBDJD]LQH

Bag 4" <H#$%6:03"04$+%" <))-0)-+$" &6$)"/0")-3+," F,/-+,$G" $-),/+$2" ¥1-" /0" )$-6:" ) 06:"

WR JLYH LQIRUPDWLRQ DERXW WKH VFLHQFH RU LGHDV )
$-),/+$2"/0"E++./07"F/-3"L& *+66G$"0)-/)0"-3&-"-3+"$-) /+$"3&%%"-) *+"*&$+%")0", +&6"$9/+09+
,QVHUWHG ¢FWLRQDO IRRWQRWHY DUH HYHQ UDUHU

$ VHFRQG H[DPSOH RI WKLV NLQG Rl QDUWUDMBRULDO L
1%:032$"%80F3/93" %+$9,/*+$"-3+"-+6+.&-3/9"9)"10/9&-/)0")<"-3+";/,$-"D.+&E+," &0%" 3/$"
VWXGHQW 36LQFH KRZHYHU LW LV LQKHUHQWO\ LPSRVVL
WUXO\ WKH PHWKRG RI FRPPXQLFDWLRQ RI WKH 6HFRQG
ZKROH PDWWHU ZLOO EH KHUHDIWHU LIJQRUHG 7KH )LUV)
LQ RUGLQDU\ IDVKLRQ DQG LI WKH WUDQVODWLRQ LV Q
*+$-"-3&-"9&0"*+"%)0+"10%+,"-3+"9/,91'$-&09+$@" @" @" @" A-"F/66" *+" ., +-+0%+%2" -3+,
-3+";/,$-" D.+&E43"389-1&66:" $&:2"M;/, $-2" A" 1$-"-+66" )1"F3:"1) 1" & +" 3+,+2G" /0$-+&%" )<"

ON
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G37Y"7Y$5:*9"&5"82&7*"'$%*"'524"35)52?5" &5"4%$6&4&25$+"Y &942%& 7$+"52¢
?Y&TYC" &5" $66&48&25" 42" 6273=*54$%1" E%$:=*54$4&25C" %*:3+$%+1" *=A+21" +.
A$99$:*9"2E"*BA29&4&25"$56"25"277$9&25"=$1"A$39*"4Y*"5$%%$4&8*"E2%"$34Y 2¢

FRPPHQWYV LQ WKH ¢(UVW'()SH'UVRQ&IQ YRPKBINLC" 937Y"
A$99$:*9"$%*" %$%*C"$56"4Y*" A%*9*57* 2E"4Y &9"$66&4&25%+"5$%%$4&8* " EY%S=*"
42" E2%:*4" X" $56" A*%Y$A9" 2E4*5" 625*" 92C" *7$39*" 4Y*9*" &54*%%3A4&259" 62" 5:
JUHDWO\ LQAXHQFH WKH ZKROH RI WKH ZRUN VHH DC
42:*4Y*%"4Y*"E224524*9CG W08 B1)+* TXRWDWLRQV DQG WKH IXW)>
QRYHOLVWTV DXWKRULDO YRLFH FUHDWH D GRXEO\ ¢F
6*+8&5:"8&542"$"?*++M*94$;+&9Y*6"Y &942%1"$56"=14Y 2+2:1"2E"$"E343%*"'5$4&25C"?
LV WKHQ ¢FWLRQDOL]JHG LQ D KLVWRULFDO"EZBYHO ZU
VHQVH WKH IRRWQRWH DQG WKH TXRWDWLRQV WXUC
AY*'TY$%$74*%9"2E"VI%&" G*+625C"G$+82%"VI%6&5C"$56"24Y*%9"&542"Y &942Y
$9"ES%"&5"4Y*" A$94"E%2="4Y*"A2&54" 2E"5$%%$4&25"$9C" 9 T@AY*17Y $%$74*%
LQ DUH IURP 6LU :DOWHU 6FRWW ZULWLQJ KLV QR
WHFKQLTXH RI SODFLQJ GHQVH LQIRUPDWLYH VHFWLI
VWDSOH RI VFLHQFH &FWHR Q"9*R0Q*BIALTF IR Foxb4*9"$"4*59&25"
FAPRRGAYH")522+%6 X AY ¥ TY $%$74*%9"Y $8* " 2E"4Y*& %" ?2%+6C"$56"4Y*"?2%+6"$56
4&=*"2E"4Y*"5$%%$A&25@

F5" 4*04=9" 2E" 4Y*" Y&942%&7$+" 528*+C" 6*" d%224" 9**9" Y&942%1" &=A29*"

LQAH[LEOH IRUP ZLWKLQ ZKLFK WKH KLVWRULFDO QRY
HIDPSOH EHFDXVH UHODWLYHO\ OLWWOH LV NQRZQ D

$/6/07"L:#SYR DQG OLIWM2S@NK ¥ JIJHU 7KLV FUHDWHY DJDLQ D ¢
QDUUDWLRQ VWRSSLQJ WR GLUHFWO\ H[SODLQ WKH ¢FWL
RI WKH QDUUDWRU $JDLQ WKHUH LV QR PHQWLRQ RI ZKF
.)10+0-"<),"&"F3/6+2"0),"F3&-"/$"/-$".1,.)$+"<),"-3+"$-),:@

H 7RXSRQFH QRIW{@%FBRLDW I WKWH WR FKDUDFWHUYV 3;,QDOL]
DOUHDG\ GHDG DQG WKDW $VLPRY GURSV WKLV GHYLFH I
PRUH ZLWK WKH IXWXUH DV SUHVHQW WKDQ DV SDVW

FKDQJHV IURP IXWXUH KLVWRU\ WR VHDUFKLQJ IRU D QHZ

H'DYLG %ULQYVY DGGLWLRQ WR WKH VHULHV LQ WKH ¢QDO
19%:032%$"%0E4#+ (&":DF) DOVR XVHV W HOH @RAFBI2IRIS" FR 66\&K 3B+,

(FWLRQDO VRXUFHV WR FUHDWH WKH IUDPH RI D KLVWR
KLVWRULFDO VRXUFHV KRZHYHU VHHPV WR EH PXFK PF
QDUUDWLYH WKDQ $VLPRYYV XVH RI VLPLODU GHYLFHV $
RQ $VLPRYJV VHULHV DV LW FRQWLQXHV DQG VHHNV WR
XSGDWLQJ WKH LGHDV ZLWK FKDRV WKHRU\ DQG RWKHU ¢

QO
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KLVWRULFDO ¢(JXUHV KLVWRULFDO QRYHOV DUH DEO
A%24$:25&949@" W9I" ?*" Y$8*" 9**5C" W9&=28[9" 9*%&*9" 6*+&;*%$4*+1" 7%*$4*9" $" 9
RlI VLPLODU JDSV LQ WKH KLVWRU\ RI LWV ¢(FWLRQDO
+&)*"'4Y¥(0908"B1)+*% O*8*0$+0T XRWDWLRQV 7KLV PDNHV XVH F
$993=*6"E$=&+&$%&AL"?&AY"AY*"?$1"4Y*"Y &942%&T$+"528*+"2E4*5"*=A+219"6&EE
4*B4"41A*9C"$56"937Y" %$4Y*%" 9=$++"*+*=*549"$%*"*523:Y" 42" E%S=>"4Y*"942%1'
KLVWRULFDO ¢FWLRQ ZULWWHQ LQ WKH IXWXUH ,W VKk
*8*5" &E"4Y&9"923569" %$4Y*%" +&)*" A294=26*%5" A+$1E3+5*99C" d2+6*5" W:*" 97 &*!
¢FWLRQ LV UDUHO\ LOQOWHUHVWHG LQ GHOLEHUDWHO\
6*8&7*9@"ZY*"E2739"&9"25"4Y*"&6*$9C"$56"4Y*"'5$%%$4&25"&9"$"422+"42"*BA+2Y
LGHDV QRW WKH QDUUDWLRQ LWVHOI :KHQ $VLPRY
7254*=A+$4*" Y27" Y&I42%1" &9" =$6*" $56" 4Y*5" 6*+&;*%$4*+1" 4$)*" $68$54%:*" 2E"
WKHLU DZDUHQHVV RI LW WKH\ GR VR ZLWKLQ WKHLL
&5"?$19"4Y$4"=28*9"4Y*" A+24"E2%?$%6" %$4Y*%"4Y$5" 7Y $++*5:&5:"4Y*" E2%="2E
QRYHO 7KXV HYHQ LI VFLHQFH ¢FWLRQ PD\ E\ GH¢QL
KLVWRULFDO ¢(FWLRQ EHFDXVH LW LV PRUH FOHDUO\
*ROGHQ $JH WKH UROH RI (FWLRQDO SDUDWH[WYV LV '
F5" 9Y2%4C" 4Y*9*" $34Y2%9" 7*%*" 524" 1*4" &54*%*94*6" &5" 7Y$++*5:&5:" 4
*BA*%&*S57*" 4AY$4" AY*1" 7%*$4*6" 4Y%23:Y" AY*" %*$+&94&7" E343%*9" 4Y$4" <$=F
?$54*6" E%2="4Y*=@" ZY*1" 7*%*C" Y2?7*8*%C" &54*%*94*6" &5" 4Y*" &=A+&7$4&259'
KLVWRULRJUDSKLFDO LGHDV WKDW WKH\ HPSOR\HG LQ
?2%+69C"?Y&7Y"?$%%$549"E3%4Y*%"7259&6*%$4&25@

(&"-8() - &$5)"™) + &(%",6=) 1&00"=) . '4) $H&I+%$;$%

W9&=28[9" 7Y$%$74*%9" 39*" 4Y*&%" )527+*6:*" 2E" Y&9I42%1" 42" =2%*" *EE*74&¢
=$5&A3+$4*" $56" =$5*38*%" 4Y*" A%*9*54" 42?$%6" 4Y*&%" 6*9&%*6" E343%*@" Z2°
%*93+49" &5" $"A%$:=$4& 7" $56" 34&+&4$%&$5" 8&*?" 2E" Y &942%1" $56" 927&*4$+" 6]
2Y*%*"Y&942%1"&9")527+*6:*C" $56")52?+*6:*" &9"A2?*%C"4Y39";%&5:&5:" $;234" $"

6&%*74"5**6"42"+*$%5"E%2="4Y*"A$94"&5"2%6*%"42"72594%374"4Y*"6*9&%*6"E34.
Y $BFIFHECII37Y "$5 " $&="42"$74&8*+1"94**%"4Y*"723%9*"2E"4Y*"E343%*"?$9"A%*9
DOVR LQ &4DPSEHOOYY HGLWRULDOV ZKHUH KH HQYLYV
$"%2+*";1"?Y&TY"4Y*1"?23+6"$74&8*+1"4$)*" A$%4"&5"IY $A&S:"4Y*" E343%*";1"?%&
$;234"&A@"<P=A;*++[9"4*7Y52+2:&7$+"2A4&=&9=C"A29&4&8&9="$56"7Y**YE3+"7$~
9A&YN&A"9$?"AY*"$597*90" 42" 927 &*4$+" TY $++*5:¥9"&5"4Y*"*5:&5**%&5:" 2E"4Y*" E34

QP
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$56"4Y39"$AA%2$7Y*6"4Y $4" E343%*"4Y %23:Y"92=*4Y &5:"+&)*"$"=26*%5"8*%9& 25"
AY*\5+&: Y 45=*54@"

F5"W9&=28[9"72%)C"4Y&9";*:&59"$9"Y*"=26*&Y(I$4"(  "9*%&*9"$+25:"
AY*" +&5%9" 2E" d&;;25(9"-$"49C" &49*+E" $" A%26374" 2E" 4Y*" $:*" 2E" \5+& Y 4*5=*54@"
*LEERQ YLHZHG WKH 3GDUN’ OLGGOH $JHV DV WKH U
2=$5"\=A&*C" $56" *+&*8*6" 4Y$4" AY*" Y&IA2061" 2E" \3%2A*" 63%&5:" 4Y$4" 4&=*
2$9"$4"$" Y &$439" E%2="2Y&TY" &4" 2$9" $:+*" 42" *=+0:*" $56" 9%*93=*"& 49" 63*" 723%9*
25+1" 4Y%23:Y" 4Y*" *:&5585:" 2E" 4Y*" \5+&: YA*5=*54@" ZY&9" 524&25" 2E" $" c6$%)’
$:*b" 89" 4%$59E*%%*6" 6&%*74+1" 42" AY* U2356$48&25" 4%&+2:1C" $56" *=*%:&5:" EY
725948434*9" 4Y*" &5&48$+" =2488$4825" E2%" 4Y*" $74&25@" W9" 2AA29%6" 42" =37Y"
*$%+8*%" Y &942%8&2:%$AY 1CU& P BMBRO" 9*73+$%" $56" A%S:=$4&7>" 4Y*%*" $%6*"
52" 6&8&5*" 7$39*9" $56" Y&942%1" &9" $++" $:234" Y3=$5"$:*571@" GA&++C" 4Y*"*EE*]
856888&63%+"$74825" $%*" 524" $+2$19" 7Y $4" 4Y*" 856888&63%+" $:*549"=$1" Y $8*" $&="
E2%"$56"4Y*"7$39$+"%*+$48&259Y &AD"=$1"%*=$&5"Y &66*5"E%2="4Y*=@"ZY39C"W9
Y&=9*+E" 9$7" Y&942%1" $9" A%28&6&5:" C$" :3&6*+&5*" 42" )*A" eY&=f" E%2=" 39&
%&6873+239"=89&54* % A%*4$4&259 " 2E"2Y $4"7$5"Y SAA*SC " &8*5" A*2A+*"$56"4Y *&Y
RI EHKDYLQJ" TWG LQ 3DWURXFK DQG *LEERQ L
97&*57*M;$9*6"22%+688*?@

\8*5"&E"W9&=28"72594%3749"4Y*"E%$=*?2%)"2E"Y &9"9*%&*9"25"d&;;25C"4Y*
$%*" $+92" 7++$%" 6&EE*%*57*9>" d&;;25[9" 8&*?" 2E" Y&942%1" &9" A2&54*6+1" 35Y*
DQG WKH KLVWRULFDO ¢JXUHV DUH RIWHQ 3GHOXGHG
Y29 $74&259" 62" 524" Y$8*" 4Y*" *EE*749" AY*1" Y2A*" 206" &=$:85*" AY*=" 42" Y$8*"
QBB8R@"F5"4Y&9"9*59*C"d&;;25[9" $AA%2$7Y" &9"93%A%E&I&S: +1"=26*%5@"WI&=
RQ D FRQFHSWXDO OHYHO VWULYH WR SUHVHQW WK
:34"Y*5*BX0H4Y *+%99"569"3A"Y $8&5:"4Y *" 4% $684& 255+ +$%:*VMAY SEM+&E*"Y *0/p2*
3*UHDW 0DQ° ¢JXUHV DV WKH GULYLQJ IRUFHV RI KLV
LQAXHQFH RI WKH SXOS FRQWH[W DQG LWV DVVRFLDW
&5"25*" 6&%*74&25C" $56" Y &9" \5+&: YA*5=*54" 90*50&.:8&+&A&*9" &5" $524Y*%@" H34" U
AY$5" ;¥72=*"$5" $992064=*54" 2E" 7254%$6&742%1" E*$43%*9C" 4Y*" 9*%&*9" 43%59"
LQWR RQH RI LWV VWUHQJWKY LW EHFRPHV D FRQW|
856888&63%+"$748&25"&5"4Y*"+$%:*"=28*=*549"2E"Y &942%1 @

S2A3+$%"4Y*2%&949"2E"Y &942%1"&5"4Y *"*$%+1"47*54&*4Y "T*543%1C"+&)*"C
$56"Z215;*C"2*%*"6%$?5"42"927&2+2:1C"AY &+292AY 1C"$56"=$4Y*=$4&79C"$56"4Y
VZHHSLQJ YLVLRQV RI *ROGHQ $JH VFLHQFH ¢(FWLRQ
&57+85348259@"W+4Y 23:Y"9&=8+$%&A&* Q" *4PF*5 AT &$++1"Z215;++"$56"4Y *"524

QQ
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2E"Y&942%1"&5"W9&=28[9"9*%&*9"7$5"7*%4$&5+1";*"9**5"&5"4Y*";%*$64 Y"2E"8&9&
WKH QRWLRQ RI F\FOLFDOLW\ LW VHHPV WKTFSI WKHU
&DPSEHOOfV LGHDOL]DWLRQ WKH VFLHQFH ¢(¢FWLRQ (C
2E"Y&942%&TS+MAY &+292AY &7$+"7254*=A+$48&25"4Y $4"A%2A29*9"42"9**" A$44*%5
Y3=$5"Y&942%1"?2%)9@"G4&++C"5*&4Y*%"<$=A;*++"52%"W9I&=28"$%*"%*$++1"&5¢
LQ KLVWRU\ MXVW IRU WKH VDNH RI NQRZLQJ WKH SI
+*$%5&5:" E%2="&4" $56" 7254*=A+$4&5:" A299&;+*" E343%*" 6&%*74&259@" ZY39C"
9278&2+2:1" $56" Y&942%&2:%$AY 1" $%*" 8&*?*6" 4Y%23:Y" 4Y*" 97&*57*" 2A4&=&9="
WO&=28[9"4&=*"$9"&E"4Y*1"?*%*" 7254&53$4&259"2E"4Y*"5$43%$+"97&*57*9C"4Y*'
94*A" &9" 42" *BA%SA2+$4*" AY$4" 2&AY" *523:Y" 6$4%" 4Y*&%" 356*%+1&5:" %*:3+$%
FDQ EH GLVFRYHUHG DQG WKH IXWXUH FDQ EH SUHG
WO&=28[9"7255*74%61"$2&" ()*$+"(  "9*%&*9C"4Y&9"%*$925&5:"Y$9"%*93+4*6"&5"
A917Y2Y&942%1C"$"72=A+&7$4*6"9*4"2E"94$4&94&7$+"97&*57*9C"?Y&T7Y"&9"39*6'
4Y*"723%9*"2E"4Y*"E343%*@"

G$=3*+"_ @"T*+$51"A+$7*9"4Y*"'<$=A;*++&$5"d2+6*5"W:*"&5"4Y*"Y &942%& 7 $
7254*B4" 2E" 6&9728*%&*9" ;1" \&594*&5" $56" 24Y*%9" ?Y2" 9Y27*6" 4Y$4" *B4*59&8*
VFLHQWL{F UHYROXWLRQV ZHUH VWLOO SRVVLEOH LQ
'"HODQ\ WKLV S\ WKHRUHWLFDO SOXUDOLW\" LQVSLUHG |
RI VFLHQFH DQG WKH UHVXOWLQJ 3;FWLYH WKHRUH
=26*%5"97&*57*"$4"4Y*"4&=*"7259&6*%*6"A298&4#**Q ", .R@"W9"$"%*93+4C"
49%1&5:"234"8%$%&239"8&*?9"2E"Y&942%1";*7$=>"&5" T*+$51[9"8&*?"$524Y*%"4Y 23"
HI[SHULPHQW DQG OHG WR 3KLVWRULFDO SOXUDOLWY\’
9&57*" &4";%23:Y4"Y&942%1"$56" 927&*4$+" 6*8*+2A=*54"&542" 4Y*" %*$+="2E"4Y*29
SRWHQWLDOO\ WR EH UHYROXW#&04)%H/BE@E\ QHZ GLVFR

ZY*%*"$%*C"Y 2?7*8*%C"$+92"=2%*"A*99&=8&94& 7"&54*%A%*4$4&259@ " U2%""*E
%HUJHU VHHV WKH ZRUNV Rl 4DPSEHOOLDQ VFLHQFH ¢
4Y$4" 6*9A*%$4*+1" 4%&*9" 42" 2AA29*" 4Y*" 6*7$1" &=A+&*6" ;1" 4Y*" G*7256" 0$?" 2E

HH 7R\QEHH FDQQRW EH VDLG WR KDYH JUHDWO\ DIIHFWHG
LI ZH QRWH $VLPRYTV DFFRXQW RI ¢UVW UHDGLQJ 7R\QEH
RI WKH WULORJ\ 37KH *HQHUDO LV WKH RQO\ VWRU\ $VI
EHHQ LQAXHQFHI®D®& 7R\QBEEWRIJHWKHU WRR PXFK PD\ KD°
WKH LQWHQGHG DQG WKHRUHWIOBISOOM LIQ (RPWRIQEY F\FOLGE
LQ DGGLWLRQ WR EHLQJ XOWLPDWHO\ QRW YHU\ FRQYLQ
JRXQGDWLRQ VWRULHV $VLPRY DSSDUHQWO\ ZDV DOVR Q
RI D F\FOLFDO YLHZ RI KLVWRU\ OLNI"#HPRIGHIHSHQIOH
RULJLQDOO\ SXEOLVK H®$%:030= KRSZHMWHO\ LY WKH SULPH |
D ZRUN H[SOLFLWO\ EDVHG RQ 6SHQJOHUYV WKHRULHYV

QR
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ZY*%=2615$=&79C" ?Y&TY" 6&74$4*9" $5" &5*8&4$;+*" 6*97*54" &542" *54%2A1@"F5™
YLHZ PXFK RI &DPSEHOOLDQ VFLHQFH ¢(¢FWLRQ EHFRI
$:$8&594" 4Y&9" &=A*56&5:" 7Y$29" ;1" $34Y2%&4$%&$5" =*4Y269C" $56" 4Y*" 22%)9" 6.
524"+22)"$9"Y2A*E3+"$9"4Y*1"$%*" A%*9*54*6" &5"<$=A;*++[9"%Y*42%& 7" QH*%:*%"
NR®6WLOO DW WKH VDPH WLPH DV %YHUJHU PDNHV DQ
WKH ZRUNV RI &DPSEHOOLDQ *ROGHQ $JH IRU LWV VI
Y&942%&7$+"A%27*99*9"$56"4Y*"%*93+4&5:"$34Y 2%&4$%&$5&9=C"Y*"$+92"%$4Y"
Y$56*6+1"7257+36*9"4Y$4"c4Y*"3+4&=$4*"8&5*88&4$;&+&41"2E"*54%2A1"=$6*"<$=A;*+
$"6*4*%=8&5&94"$;234"Y3=$5"Y&942%1b" Q. KR@"W9I"$" %*93+4C" H*%:*%[9" 275" $5¢
+$%:*+1"62?5A+$19" 4Y*" 73%&239" 4*59&25" ;*47**5" &=A*56&5:" *54%2A1" $56" 4Y*"
942%&*9["*=AY$9&9" 25" CA%2;+*=M92+8&5:C" $74&8&9=C"2A4&=&9=D" Y2A*"' @" @" (
%8&:Y4")&56"2E"A*2A+*"42"=$94*%"4Y*&%"AY 19& 7$+"*58&%25=*54Ch"?Y &7Y"H*%:*Y
DV PHUH GHQLDO RI ¢JKWLQJ D ORVLQJ EDWWOH
SRVLWHG LQ &4DPSEHOOLDQ VFLHQFH ¢FWLRQ DUH DW
$56" ;%034$++1" 34&+&A$%&SSC" 4Y*1" 94&++" %*A%*9*54" 4Y*" 7254&53*6" 93%8
KXPDQNLQG :KDW LV PRUH ZKLOH WKH\ EHWUD\ GLV
4Y*"'=$99*9"$56" 2E4*5"9**="42"8&*?"6*=27%$71"$9"$"Y &56%$57*"42" A%2:%*99"; 1"
VFLHQWL¢{F GLVFRYHU\ WKH\ QHYHUWKHOHVYV H[KLEL\
4Y*"Y3=$5"$;&+&41"42"72=*"3A"?&4Y"5*?"$59?7*%9"&5"4Y*"E343%*@

$VLPRY EHJDQ KLV VHULHV E\ VHHNLQJ WR UHSC
A$44*%59" 2E" Y&I42%&T7$+" *8*549C" $56" 42" *=3+$4*" 4Y*" 5$%%$4&8*" *EE*749" |
Y&942%&7$+"528*+"&5"2%6*%"42"?%&4*"Y &9"d&;;25M;$9*6"5$%%$4&8* ' 2E"E343%*'
6WLOO E\ EOHQGLQJ WKH PHWKRGV RI KLVWRULFDO
QRWLRQ RI 3VRFLDO VFLHQFH ¢(FWLRQ °~ KH HPSKDVL
FA?5"Y&942%1"$56"927 & 4S+"TY $5:¥"25"$"=2%*"A%2E2356"+*8*+"4Y $5"4Y*"*$%+&”
$74&25M$68*543%*"2%&*54*6"9AS7*"2A*%$I@"F5"62&5:"92C"W9I&=28[9"9*%&*9"$44
WR EDODQFH WKH IXWXUH KLVWRU\ ZKLFK LV PRGHOO
Y&9"7254*=A2%%$%1"927&*41@"W9"W9&=28"*=A+219"4Y*"=26*+9"2E"4Y*"E$++&5:"_.
DQG WKH $PHULFDQ IURQWLHU KH HVVHQWLDOO\ SUI
;2356"42"%*A*$4"Y &942%1"&5"*8*%M*5+$%:&5:"717+*9@"W4"4Y*"'9$=*"4&=*C"$56"$'

%HUJHU FULWLFL]HV &DPSEHOOLDQ VFLHQFH ¢FWLRQ D
ZLWK D GHHSO\ URRWHG GLVWUXVW LQ KXPDQ IDFXOWLHYV
PDVVHV FDQQRW EH WUXVWHG WR JRYHUQ WKHPVHOYHV"
RI FHUWDLQ NLQGV Rl FKDQJH DW OHDVW IRU DOO EXW D
DULVLQJ IURP WKH DWWHPSW WR UHGXFH SUREOHPV WR '
'+-3)962"F3+0"3/$-),:"),"$)9/+-:"9&00)-"*+"$)" +%19+% @

QS
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TY$%$74*%9"8&*?"Y&942%1"$9"$" 9*%&*9"2E"6&97*%5&;+*" A$44*%59C"4Y*& %" $7$'
4Y*"22%)&5:9"2E"Y&942%1";*72=*9"$")*1"42"Y2?"4AY*1"$74@

G4&++C" *7$39*" 4Y*" TY$%$74*%9" E%$54&7$++1" 4%1" 42" =$)*" 39*" 2E" .
XQGHUVWDQGLQJ RI KLVWRU\ WKH VHULHV DOVR SURI
E2%"$"5*?"6&%*74&25C"?&4Y" "$5"&=A+&*6"8&*?"4Y $4"4Y*%*"&9"$"9&5: +*"723%9*"2E"
4Y$4" 2&++" *" 94" E2%" Y3=$5&41@" F5" 4Y&9" %*9A*7T4C";24Y" <$=A;*++[9" 8&9&25
WOI&=28[&™"()*$+"( "9*%&*9"$%*" A%263749"2E"4Y*&%" 4&=*"$56"7$5";*" 9**5" $9"$"
AS%4"2E"AY*" =&6MA?*54&*4Y " T*543%1"$44*=A4"42"+22) "E2%"=*$5&5:"$56" 7*%4$&*
$V VXFK WKH\ UHAHFW WKH SURMHFWYVY Rl VHHNLQJ IR
927&$+MY &942%&T7T$+MAY &+292AY & 7$+"4%*$4=*549"+&)*"4Y29*"2E"2215;**"$56"GA

W9&=28[9"&5E$43$4&25"?&4Y"4Y*"&6*$"2E"*5+&:Y 4*5*6"*5:&5**%9"4Y 39"%*9 3
LQ D WHQVLRQ EHWZHHQ VHYHUDO HOHPHQWY WKDW (
$9"4Y*":%$56"5$%%$4&8*"2E"Y3=$5)&56" &4" A3%A2%49"42" *@"ZY &9" %*A*$4*6+1"
42"6&7Y242=8&*9"4Y$4"*B&IA"&5"4Y*"'4*598&25" *4?**5"4AY*"Y &942% & 7$+"7257*A4&25"
W9&=28[9"?2%)9"&=A+1"$56"4Y*"6*9&%*"42"?%&4*"$"Y &942%& 7$+"528*+"2E"4Y*"E
FAPHBAY Y &9A2%&TS+"T1T7+*9"$56"4Y*"\5+&: Y 4*5=*54"&6*$"2E"A%2:%*99&25C"$5
FAPE" AY* \5+&:Y4*5=*54" E%**62="$56" 4Y*" &6*$" 2E" :3$%6&$59Y&AC" ?Y&TY"
*72=*9"=2%*"A%2=&5*54"$9"Y &9"9*%&*9"A%2:%*99*9@

Z2"E3%A4Y*%"*+378&6$4*"4Y*"9*59*" 2E"Y &942%& 7 &41"&5"W9I&=28[9"?2%)C"A%:
;1" AY* +*8*+" 2E" 5$%%$4&8*" 72594%374&25" $56" Y &942%&2: %SAY &7$+" &6*$9" 6&¢
$,28*C" %" 2&++"527"48)*" $" 7+29*%" +22)" $4" 4Y*" +*8*+" 2E"4Y*" 7254*54C" 4Y$4" &9C'
942%&*9"4Y$4"&4"4*++9"&5"4Y &9"?$1 @

2:28I"#$ > #$&S$ " - ! &4)$,08 [/ -,;&>$/02% " #,0+#,0

WO"2*"Y$8*"9**5C"4Y*"524&825"2E"Y &942%1"$56"4Y *"E%$=*?2%)"2E"$"Y &942%&T$+"
SOD\ D VLIQL,FDQW UROH LQ $V&RRY'( V' BRQOUB"BXFW L
WKH IROORZLQJ , DQDO\]H WKH YLHZ RI KLVWRU\ SUR
+HBHH"2E"AY FAY*=+9"$56" 7Y $%$74*069C"3985: "V*&5++&5[9"22%)"$9"$"4237Y 9425+ @"
&"(*$+"( " 9*06&*9" *BY&;&49" 72594$54" 4*59825" *47**5" AY*" &5688&63%+" Y*%28&
¢JXUHV Rl WKH JRXQGDWLRQ KLVWRU\ DQG WKH LPSH
PRYHPHQWY ,Q FRPSDULVRQ +HLQOHLQYTV 37KH 0D
9**=0"=206*"94%$&: Y 4E2%67$%66" &5" &49"*=AY$I&I" 25" 4Y*" A2?*0" 2E" 4Y " *BT*A4&2
&5688&63%+" 42" SEE*74" 4Y*" 723%9*" 2E" Y&942%1@" H34" =1" 7+$&=" &9" 4Y$4" ;24\
EDVH WKHLU FRQFHSWLRQ RI KLVWRU\ RQ WKH PRWLI\

QT
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2E"Y&942%1C"?Y2" %&9*" 42" 4AY*" 4$9)" 2E" =$5$:&5:" 4Y*" 3%:*54" 9&43$4&25C" $56"
9377**6";1"4Y*&%"$;&+8&41"42"88&*?"Y &942%1"&5"$"?$1"4Y$4™*5$;+*9"4Y*="42",$9*"4Y"
=$5&A3+$4&259"25"&4@

%r$) $' | 6#2$4&(%() . '4) *. #(3) $H&L+%F$%

"KLOH $V LRIROBIPL)+*" 6*8&T7*" 7%*$4*9" 4Y*" 5$%%$4&8*" E%$=*"2E"$" E343%*
Y&942%8&7$+"528*+C 4Y*'942%1"2Y &TY 2A*59 QY SHER5$B+U LOR I\ MX[WD SR
WKH (QF\FORSHGLVWV Rl WKH AHGJOLQJ )RXQGDWLRQ
SROLWLFDO OLIH DW D FULWLFDO PRPHQW 7KH RSHQI
QcU2356$4&258" 0D\ + WKH FKDSWHU 37KH (QF\FORSHG
8*069&25" X" 9Y 229" 4Y*" 7Y $%$74*%" 2E" T%@" S&Y%*55*" 2E" 4Y*"\57 1+ 2A*6&$" <2==8&
C;39&+1"5:$:%6"$4"Y &9"6*9)D"$4"4Y *'=$99&8*"4$9) "2E" 7 2=A&<LBHOBYBL) +*"
Q@ 7KH JRXQGDWLRQ (QF\FORSHGLVWV EHJLQ DV D
AY*"U%*57Y"\571+2A*6&949" &5"4Y $4"4Y*1"$%*" A%263785:"$" ES%ME343%*" 72354*
RI WKDW V\VWHP RI DOO NQRZOHGJH EXW LW TXLFNO
524" 4Y*" %*A%*O*54$4&8*9" 2E" $" #5385 *5+8&:Y4*5=*54" =28*=*54@" |24" *8*5"
T&6+%624"4"$<@BO8"B ) +1"2$9"&=A2064$54"=*06*+1"6 3*" 42" 4Y *")522+%6:*"4Y $4"
&A"T2=A&+*6C";34"63*" 42" 2Y $4"AY $4")522+*6:% 7 23+6" " 396" E2%@"ZY *"T2=A&+*%¢
2E"4Y%(0908"B1)+*060*8*0$+TP$5524" 9" E3%A4Y*0%" 4Y$5"4Y*&%" 225" 5&7Y*+9C"$56"
HQJDJH LQ D VRUW RI IHWLVKL]DWLRQ RI NQRZOHGJH
WKHPVHOYHV RI D JUHDWHU DFKLHYHPHQW WKDQ WR F
2E"$++"Y3=$5")522+*6*8@KR"; 1"c7+$99&E 1&5:"4Y*"2206) "2E"97&*548 949 "2E"4Y*"+$
=&++*5583=PB@IRC"$56"A%263785:"72=A*5683=9"2E"&4"C%*:3+$%+1"+&)*"7+27) 22%)"
X"82+3=*"$E4*06"82+3="0%) SHAHFWLQJ $VLPRYJV UHDGLQJ F
<(0908"B1)+* SURMHFW LV DQDORJRXV WR KRZ WKH PHGLH"
WKH VFLHQWL{F WH[WV RI DQWLTXLW\ WKURXJK FRS
DQG VFLHQWL¢{F WH[WV RQ D SHGHVWDO 'U 3LUHQQ}
$" 7$%&7$43%*" 2E" $" =6&*8%$+" =25)C" 9*A$%$4*6" E%2="4Y*" 2206+6" $56" 72=A+*4*
DEVRUEHG LQ KLV QHDUO\ FHOHVWLDO ZRUN RI GXSOLI
2E"$57&*54"=$94*%69"$56"$34Y 2068 48*9C" T2=A+*4*"284Y"$"CO41+39"e?Y &TY{'=$6+".
E$&54%94"97%$A&S5:"92356"$9"&4"%$7+6"$7%299" &WIREA*%6b"Q

ZY*' d$+$B1M?&6*" 94$:5$4&25" &9" E3%AY*%" &++394%$4+6" 1" 4Y*" ]+6" \=A&Y%
8&9&A&5:" $=;$99$62%" 02966" T2%2&5" $56" Y &9" =+6&*8$+" $44&436*" 42" $%TY$*2+2:
'RUZLQ FRQVLGHUV LW WKH SLQQDFOH RI VFLHQWL¢F F
=$94$Y IDEYRC &594*$6"2E"9436185:"4Y*'$743$+ $% 7Y $*2+2:87$+"%*=$&59 @ F5"99*5

RU
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WKH )RXQGDWLRQ MXVW DV WKH UHVW RI WKH *DODF'
Y$8*'$;$5625*6"=A&%&7&9=C"25*"2E"4Y*"7*54%$+"A%*=&9*9"2E"\5+&:Y 4*5=*54C"$56
4Y*1"62"524"%*$++1"*8*5"=$)*"39*"2E"4Y*"&5E2%=$4&25"4Y*1":$4Y*% @
F5"7254%%$94"42"4Y&9C"4Y*"1235:" $56"*5*%:*4& 7" U2356$4&25" =$12%" G$+8-
V$%6&S" ;¥72=*9" 4Y*" *=;26&=*54" 2E" 4%3*" \5+&:Y4*5=*54" $9" Y*" 39*9" ;24Y"
%*$925"$56"4Y*"*=A&%&7$+"*8&6*57*"2E"Y &9"2?5"9*59*9@"V*"&9"$"7355&5:"A2+&4&
?2Y2"Y$9"AY*"*5+&:Y4*5*6"97Y2+$%[9")527+*6:*";34"$+92"4Y*"$;&+&41"42"39*"&AC"4Y
F72=&5"$" %*A%*9*54$48&25" 2E" 4Y*" 927&*4$+" E2%7*9" 2E" E%254&*%" 6&A+2=$71
FDSLWDOLVP 7KLV LV WKH *ROGHQ $JH YHUVLRQ RI D
$PHULFDQ (QOLJKWHQPHQW SURMHFWHG LQWR WKH
DFWLYH DQG VROXWLRQ GULYHQ DWWLWXGH ,Q HII
O**=0"42"43%5"25"4Y*"524&25"4Y$4" 97 &*57*";*72=*9"A%2A*%+1"39*E3+"25+1"?Y*5'
$772=A$5&*6";1";%8&9)"$74&25"4Y$4" ?2&++"9Y$)*"4Y*"' 94$:5$4*6" 73+43%*";$7)" &542
=28*=*54"$4"4AY*"EST7*"2E"5*7*99&41@" "F5"4Y*"W=*%&7$5"Y &942%&$5"_&7Y$%6"G+2
4*%=9C"&4"?&++"*"4Y*"%**5*0/p$4&25"4Y %23:Y"8&2+*57*C"25*"?$1"2%"$524Y*%" QI

5" #A0"™)  2$,28%/ . #) ,1$' 16).'4) 4$%$,&&() )
*)%+8) L ((8(

W9"6&97399*6"$4"4Y*"94$%4"2E"4Y &9"7TY $A4*%C*$%+1"25"&5" W9I&=28[9"9*%&*9"4Y*"
2E"VS%&"G*+625"94%;+&9Y*9"E2%"4Y*"U2356$4&25"$"9*59* " 2E "2A*%$48&5:"$4"$"=2=*
RU FULVLYV ZKLFK GLFWDWHYV XUJHQW DFWLRQ DQG M’
$74&25b"25"4Y*&%"?$1"42"$":%*$4* % "&ARD " RE=&+$%+1C"V*&5+*&5[9"V$%%&=$5'
LQ 37KH 0DQ :KR 6ROG WKH ORRQ"™ DUJXHV WKDW RQO\
93%*"4Y$4"9AS7*"*BA$59&25"&9"cY$56+*6"%&: Y4b"Q.O/RC"92"Y*"'Y$9"42";*"&5" 725
DQG XVH DOO SRVVLEOH PHDQV WR IRUZDUG WKH FDX

WO&=28[9"A917Y2Y&942%1"*54$&+9"4Y$4"4Y*"927&$+"97&*57*9"$%*"*B4%SA:
&542"4Y*"%*$+="2E"Y$%6"97&*57*9C"$56" Y &942%1" &A49*+E" ;*72=*9"$"9*4"2E"6$4$
7$5" ;¥ 4%*$4*6" 4Y%23:Y" 4Y*" =*4Y 269" 2E" 4Y*" 5$43%$+" 97&*57*9@" F4" ;*72=*9" $
34&+&ASY%&P5" =*4Y 26" 2E" 4$)&5:" 7254%2+" 2E" 4Y*" Y 3=$5"E343%*" Y&942%1" &5" 2%
PLQLPL]H VWULIH DQG WU\ WR SURYLGH WKH JUHDWH
RI SHRSOH VHH OLOOHU * KHQ +DUL 6HOGRQ (
Y$9" ;¥*5" =$%)*6" 234Cbh" Y*" ;%&5:9" &5" 4Y*" 5248&25" 2E" 6*4* /6 SiH&94T*"

»$VLPRY KLPVHOI QRWHG LQ WKDW RQH RI KLV JRDOV LQ
SWKH VWUXJJOH EHWZHHQ IUHH ZLOO DQG GHWHUPLQLVP"

RL
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PDVVHV RU WKHLU IUHHGRP Rl DFWLRQ DUH OHIW
\+)&59"9*+9"WO&=28[9"A917Y2Y&942%1"$9"*99*548$++1"68942%4&5:"&6+*$9"2E"Y &9
=$A+0H&$+&I=" &542" $" T17+&T$+" 7257+*A4&25" 2E" Y&9I42%1" QJI/X..-RC" U%**6:
YLHZV SV\FKRKLVWRU\ DV UHGXFLQJ ODU[LVP DQG )U
5&5*4**54Y"7*543%1"A29&4&889="2Y&7Y"$993=*0"4Y $4"4Y*"'=$99*9"$%*" T2=A+*4*+
AS$998&8*C"$56" +*$69" 42" 4Y*' C&58*94&5:" 2E" $++"=*$585:E3+" $:*571" &5" $5" *+&4*" $!
$+22E" 7+%&91b" QC_*=*=;*%&5:h" .PPX.POR@" F56*6C" 25*" 2E" 4Y*" c5*7*09$%
$993=A4&25€9fh"2E"A917Y2Y&I42%1"&9"4Y $A"4Y *"Y 3=$5"U*$74&25" 42" 94&=3+&" %
72594$54C" 24Y*%2&9%" AY*" 7Y 2+ AY*20h1" 2&++" BRAREILSQAY*" 24Y*+0%"
Y$56C"W9&=28[9" 9*06&*9" $7)527+*6:9" 4Y*" A%2;+*=9" 2E" 4Y&9" %*6374&25C" $56" 4"
UHFRJQLWLRQ WKDW KXPDQ KLVWRU\ FDQQRW EH VLI
2$1"9*569"W9&=28"25"$5"*+$;206$4*" 723969 2E" 4% 1&5:" 42" ASATY "3A"4Y*" AV62; +*=
7%*$4*6"1"Y &9"A%*88&239"92+348259@"G&=8&+$%+1C T*+$51"524*9"4Y $4"W9I&=28[
LQ IDFW DGKHUHV WR WKH VSLULW RI WKH VFLHQWL¢
AY*Q*" A%62;+*=0" 85" +$4*9" 94206&*9C" 4Y39"+5:$:85:" &5"$" 68$+2:3*" 28 4Y " AY*" &B*$¢
A%*O*549" &5" AY*" *$%+8&*%" HE2HE*Q)UQ, PX, KR@" F5" T*+$51[9" 8&*?C" 4Y*"
+$44*0%" AS%A" 2E" WOL=28[0" 2%&: &5$+" 4%&+2:1" X" 4Y*" 942068*9" 2&AY" 4Y*" G*+6
GLVUXSWLQJ FKDUDFWHU Rl WKH WHOHSDWKLF 30XO
WKH JRXQGDWLRQ DQG EHJLQV EXLOGLQJ DQ HPSLUH
FRPPXQLW\ RI WKH 6HFRQG )RXQGDWLRQ ZKR ¢[ WKH
4Y&9" 6*4*%=85&9="$56" A29848&88&9I=C" &5" *EE*74" 6*+&8*%&5:" 4Y*" 422MAS$%A" =*
AY$A"CY&IA2%1"&O &5 A*+++T435++1"5%:24&$;+*":34"524"6*4*%=858948 T$++1"A%*6é
Q*a#"*4)%, PR@"

+XQWLQJIJWRQ DUJXHV WKDW $VLPRYTV QRWLRQ RI SUHG
KLVWRU\ WR WULYLDO DEVWUDFW IRUPXOD WR WKH HIII
J0$/73-"8&0%"-3+,+*:"& 711+$J"-3&-"-3+" 0% +-&/6$")<"&0:" +&6"3/$-),:"%)"0)-".&,-/916&,6:" &+
+ 'KDW LV PRUH +XQWLQJWRQ SRLQWY RXW WKDW |
RI VXSSRVHGO\ DSROLWLFDO WHFKQRFUDWLF YLHZ 3GLVP
[-*+9)'+$"/-$+6<"&" ) 6/-/9&6"$-&-++0-"1&0%J"6))ES"-)"-3+"<1-1,+"&$"&"71/%+"<),"93)/9+"/0"-:
SUHVHQW"~ 7KLV LV D SHUFHSWLYH DQDO\VLV RI WKH
3/$-),:"/0"3/$1%:032$"%W ULORJ\ EXW LQVWHDG RI WKH YDOLGLW\
DV VXFK KHUH , IRFXV RQ WKH ZD\ $VLPRYTV FKDUDFW}
10%+,$-&0%"3/$-),:"/0-)"&"9,19/&6" +-3)%"-)" 71/%+"<1-1,+"&9-/)0@"L)0-,&,:"-)"N10-/07-)02"
/JHVOLH KDV DUJXHG WKDW $VLPRY DQG &DPSEHOO TXHV
WHFKQRFUDWLF ZRUOGYLHZ DQG WKDW WKH\ ZDQW WR ¢
YLHZLQJ WKH ZRUOG DV RQO\ *SUHGH;QHG HTXDWLRQV’
PH WKDW LW LV /HVOLHYV IUDPHZRUN RI UHDGLQJ *ROGHQ
+ ZKLFK SURGXFHV WKLV LQWHUSUHWDWLRQ

RM
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V2?2*8*%C" $++" 2E" 4Y&9" 9**=9" 42" 28*%+22)" 4Y*" A2&54" 4Y$4" Y&I42%1"
$VLPRYfV VHULHV LV QRW HQWLUHO\ GHWHUPLQLVWL
A917Y2Y&942%1"723+6"62"?23+6";*"42"2;9*%8*C"524"42"SEE*74"4Y*"723%9*" 2E"E 3«
KLVWRU\ 5DWKHU $VLPRYfV (¢(FWLRQDO VFLHQFH RI ¢
4Y$4" 2&++"%*8*$+" 4*56*57&*9" $56" A%2;$,+*" 6*8*+2A=*549C" $56"4Y &9")527+*6.*"
LV bOzD\V XVHG E\ VRPHRQH WR LQLWLDWH VRPH DF
942%&*9C"?Y*%*"4Y*" A%24$:25&949"62"524"Y $8*"'G*+625[9"97&*57*"$4"4Y*&%" 6 &9/
4Y*"=*0p*")527+*6:*" 2E" &49"*B&94*57*" Q2%" 4Y*&%"6*6374&25" 4Y $4" 92=*")&56" 2E"
S+$5"=394"*B&I4R" ;*72=*9"*523:Y" 42" &5&4&$4*" Y &942%1M9O4**%&5:" $74&25@" Z'
&5848$48&5:"$:*549"X"$+=294"$+?$19"$5"*+&4*"2E"$"E*?"=*5"X"%*4$&5"4 Y * &% "E%**
2E" $748&25" $56" 4Y*1" 7$5" 6*4*%=8&5*" ?Y*%*" 927&*41" &9" Y*$6*6@" ZY*&%" $74&:
=$1"*EE*74&8*+1" %*93+4" &5" 6*4*%=&5&9="E2%" 4Y*" =$99*9C" ;34" $9" 4Y*" 5$%%04
IRFDOL]JHV WKURXJK WKH SRZHU HOLWH DQG QHYHU
4Y*"'=$99*9C"4Y*"'=$99*9"%*=$&5"&5"4Y*";$7):%2356"$56"4Y*"$74&8*"' &56&8&63%$+9
&5"4Y*"'E2%*:%2356@"ZY39C"W9&=28[9"9*%&*9"72=*9"7+29*'42"\V/*&5+*&5[9"V$%%¢
$" =37Y" =2%*" 94%$&:YA4E2%?$%6" %*A%*9*54$4&25" 2E" $5" *B7*A4&25%+" &56&88
:&8&5:" Y&9" CA*%925%+" $44*54&25b" Q.O/R" 42" 9**&5:" 4Y$4" 4Y &5:9" $%*" Y$56+*6" -
?2$1"Y*")52?9";*904@" V*&5+*&5[9" 7Y $%$74*%9" Y &54" $4" A24*54&$+"=2%$+"&993*9""
4Y&9" =$5&A3+$48&25C" *8*5" &E" 4Y*1" $+92" 7TY**YE3++1" $77*A4" V$%%&=35[9" $7-
EXW DV $VLPRYTV (FWLRQDO ZRUOG LV XOWLPDWHO\
*5*82+*57*"2E"4Y &9":38%6&5:"*+&4*" &9"72%%2;2%$4*6"; 1"4Y*&%"Y*+&$57*"25"97 &
$56" %*$925C" 4Y*0p*" 9**=09" 42" ;*" 52" *EE*74&8*" 5**6" *8*5" E2%" $" 6&97399&25" 25'
4Y*&%" =2%$+8&41@" U3%4Y*%=2%*C" 937Y" $" A2?7*%" 94%3743%*" &9" A%*9*54" *8*!
*$%+1"942%&*9" ?Y*%*" AY*" A27*%" ¥+ &4 2A*% P4 2&AY 234" SAA+&T $;+*")527+*6*"
A917Y2Y&942%1@"\8*5"4Y*%*" 9&=&+$%"+$1*%9"2E"Y &66*5"*+&4*" 7254%2+" $%*"$/
$56"%$4Y*%"4Y$5"A29&48&5:"4Y$4"4Y*%*"&9"52"?$1"42"SEE*T4"4Y*"723%9* 2E"4Y*"
4Y&9"A299&;&+8&41™B&I49",34"7$5"25+1"*"$77*99*6"; 1"4Y*"8* % 1"E*?"2E"$"Y &Y +1"9*
*+&4*C"$56"*8*5"4Y*1"Y$8*"42"94%3::+*"42"9377**6 @

7KXV WKHVH ZRUNV H[KLELW D WHQVLRQ EHWZHH!
RI KLVWRU\ 7RP 6KLSSH\ GHWHFWYV LQ PXFK RI VFLHQ
&6*$"4Y$4"927&*41" &9";2356" ;1" 4*7Y5&7$+" $56"*7252=&7"E2%7*9" &58&9&;+*" 42" ¢
&56&8&63%$+C"$56"4Y*" c=14Y2A2*&7C" Y*%2M=$)&5:b" &6*$"4Y$4" Y&942%1" A%2:%
SXUSRVHIXOO\ DQG ZLWK GH¢{QLWH DJHQF\ WRZDUG D
SDvw + :KLOH WKLY GHYHORSV LOQWR D PRUH SOXI
2E"W9&=28"$56"V*&5+*&5" A%2:86*Q &' ( LPSOLFLWO\ DQG 37KH 0D

RN
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6ROG WKH ORRQ" H[SOLFLWO\ HPSKDVL]H LQGLYLGXD-"
DGYDQWDJH RI WKH ODOWKXVLDQ IRUFHV RI VRFLHW\

W9"937YC" &4" &9"524"3572==25"42"8&*?" Y&942%1" $9" $" A%2:%*99&25" E%?2
FULVLVY RU RWKHU PDMRYDHEHQWKWW HD BRWIQHRWHG WK
5%$%%%$4&8*C"Y &942%&2:%$AY 1"4*569"42 " E2%=3+$4*"4Y*"Y &942% &7 $+"%*72%6"$7
$"'A+24+8&5*"4Y$4"*54$&+9"$"A%2:%*99&25"2E"*8*549"QP-RC"2E4*5"=28&5:"E%2=""
$74&25"42" 7%&9&9"$56" %*92+34&25@"F56**6C" &4"&9"$+92"4Y&9"4*56*571" 42" 72¢
6%$=$48&7"$%7" &542" Y&I42%&2: %$AY 1" 4Y$4" &57%*$9*9" 4Y*" 4*56*571" 42" 356*%0¢
KLVWRU\ LQ WHUPV RI FULVHV RU FRQALFWYV

%t+$)1,$ . %) $

F5" 4Y*" U2356$4&25" 35&8*%9*C" ?Y&TY" W9&=28" *:&59" $9" $" 4%$59A29&4&25"
d&;:25[9"$772354"2E"4Y*"7%&9&9"$56"72++$A0* 2E"$5 *=A&Ye*"&542"4Y *" E343%*C"T
DUH QRW RQO\ D ZD\ WR FRQFHSWXDOL]H KLVWRU\ 5
Y&942%1" =28%9" E%2="25*" 7%&9&9" 42" $524Y*%" *72=*Q" 4Y*" 6*+&:*%$4*" 2A*%$4&
A%&57&A+*" 2E" A917Y2Y&942%1C" $56" $" 2$1" E2%" W9I&=28[9" A%$:=$487C" *5+&
8568&8863$+9"42"=$58A3+$4*"4Y*"E343%*"Y &942%1"2E"Y3=$5841@
\OA*7&S++1"AY*"*$%h+1" ASYA @EVE( " 9*06&*Q" *72=*9"$" 92%64" 2E" $"
A$*$5"42"4Y " E%2548*% " IA*T3+$42%C"%2;;*%" $%25C "$56"=*% 7Y $54"A%&5 7 TY $%
2Y2"*:&5";3&+685:"4Y*"5$4825" 25" 4Y*" E%2548*% @"F5"W9&=28[9"9*%&*9C"4Y*"$7
RI VXFK FKDUDFWHUV DUH HDVLO\ MXVWL{HG WKURXJI
OAHTYC"$56"8*5"4Y 23: Y "4Y*1"62"524"A299*99"4Y *"9$=+")522+*6 *" 2 E"4Y *"E343%*"
$9"G*+625C"4Y*1"*$%5"4Y * & " A+$T+"$=25"4Y*"Y*062*9"2E"U2356$4&25"Y &942%1@"
LPSHWXV LV HVYVHQWLDOO\ WKDW Rl 7KRPDV &DUO\OH"
42"2Y&TY"CAY*"Y&9I42%1 "2E " 2Y$4"=$5"Y$9"$772=A+&IY*6"&5"4Y &9"22%+6C"&9"$4";
WKH +LVWRU\ RI WKH *UHDW OHQ ZKR KDYH ZRUNHG KF
SRSXODUL]HG I9%QY18'D-DDY BH2XN-:+B%*()%$:1%Y 14"+0%+(%Y+-$"49

JRU H[DPSOH +HJHO QRWHG WKDW 32SHULRGV RI KDSSLC
KLQWLQJ bW WKH WHQGHQF\ WR GUDPDWL]H KLVWRU)

JRU +HIJHO WKH SURSHU VXEMHFW PDWWHU RI KLVWRULF
EHWZHHQ H[LVWLQJ DFNQRZOHGJHG GXWLHVY ODZV DQG
DGYHUVH WR WKLV ¢([HG VA\VWHP’ ,Q WKLV zZD\ +HJH
WLHG WRJHWKHU KLVWRU\ 7KLV IRFXV RQ DIIDLUV RI WK
DOVR $VI%PR2$HWO/HULHY LW LV PXFK DERXW SROLWLFV D(
SHRSOH IHHO ZKHQ WKH\ OLYH WKURXJK WKRVH WLPHV I
LV VRPHWKLQJ WKDW $VLPRY EULHA\ FRPPHQWY RQ LQ KL

RO
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Q.LO.RC" $56" 9**=0" $" 7*54%$+" :$7):%62356" $993=A4&25" &5" WO&=28[9" 9*%&*9(
ZY* 9$=*"&9" SAASU*54" $+02" &5" 9*8*06$+" 2E" V*&5+*&5[9"2296)9" 7Y *06*" $" EX?" =&52
FKDUDFWHUV LQ 37KH 0DQ :KR 6ROG WKH ORRQ" HYHOQ
F5"$66&4&25C"4Y*" A3+A"7254*B4"2E": 24Y" " WO&=28"$56"V*&5+*&5";%&5:9"&5"4
524825"2E"Y*%2&7"&56&88635+9C"$56"$+25:"2&4Y"72354+*99"24Y*%%9"&5"4Y $4"4%:
AY*1"9YSA* AY*" 723%9*" 2E" Y &9I42%1"&5"$" 2$1"4Y $4" %*925$4*9" 284 " 4Y*" 7258*54
RI WKH *XQLYHUVDO KHUR ~ DV DQD QI?hMIB"E+$:R¥4H SK &
()% &*01-  "Q.JOJR@"ZY*" AY %" 94$:+9" 2E" 2Y $4" YHETEFOS' S " $06+"
C$"9*A$Y$A&25" EV2="4Y*" 220%+6C" $" A*5*4%$4825" 42" 92=*"023%7*" 2E" A2?7*%C"$
+&E*M*5Y$5785:" %*43VABYRNREG37Y" $" =14Y&7$+" Y*062" 2$9" cAY*" E2356+%"
2E"92=*4Y&5:" X" 4Y*" E2356*%" 2E" $"5*?"$:*C" 4Y*" E2356*06" 2E" $" 52" 06*+&:&25C" 4Y
E2356+%"2E"$"5*?"7&41C"4Y*"E2356*%"2E"$"5*?"2$ 1" 2 4%/ KR C"'$56"
$VLPRYYV *UHDW OHQ FDQ EH VHHQ WDNLQJ RQ PXFK
$PHULFDQ KLVWRU\ WKHQ MXVW DV WKHUH LV D XQLY
WKH VSHFL,FDOO\ $PHULFDQ FXOWXUDO P\WKV Rl 3VH
GHVWLQ\" ODFNH\ .DOOLV WKH *UHDW OHQ RI $VLI
WKH UHDOL]JHUV RI D P\WWKLFDO TXHVW DV WKH\ WUD
22%+6"$%2356"4Y*="4Y%23: Y14V B1%R%+(+$+*$+"(%RYBAKA4B+$@
ZY39C"Y27*8*0%" 7%37&$+" 4Y*" &56&8&63%+" 7Y $%$74*069" $%6*C" WO8E=28" 9**=
7259&6*%" 4Y*="$9"&594%3=*549" 2E" 4Y*" A%27*99" 2E" Y&942%1@"H24Y"4Y*" 7Y $%
2E"W9&=28"$56"V*&5+*&5"9Y $%*"4%$8&49"4Y $4"03)k79"8&*?9"7*54%$+"&5C"E2%"*B.
6LU :DOWHU 6FRWWYJV ZRUN WKDW WKH 3JUHDW PDQ
&5"&92+$4825C" @" @" @" :34" $9" 4Y*" %*A%*9*54$4&8*" 2E" &=A2%A4$54" 73%%*549"
+&E*D" QK,R@" W9&=28[9" A%24$:25&949C" 7Y &+*" 4Y*1" $%*" A2064%$1+6" $9" 4Y*" AY
¢JXUHV Rl WKHLU WLPH DUH DOVR HPEOHPV RI WKH \
206&485:"C$"Y&IA2%1"$;234" A*2A+*"2Y 2" =$)*" 4Y &5:9" Y $AA*SD" Qd355"PNRC" %$4Y:

$V -RVHSK &DPSEHOO VHHV LW WKH KHURfV MRXUQH\ |
XQLYHUVDO URXQG RI S\ WKH FRQWLQXDQFH RI FRVPLF RUC
RI SRZHU IURP ¥M¥%H VRAXKHH\FOLFDO QDWXUH RI WKH KHL
LQ WKH DQFLHQW *UHHN P\WKV ZKHUH WKH KHUR VXFFHV
WKH EDFN D ERRQ IRU WKH EHQH¢{W RI WKH VRFLHW\ $IW
'&:"*+9)'+"&"-1,&0-2"),"-3+"))0"&".)*6+'2"-31$"9, +&-/07"&"0++%"<),"&"0+F"3+,)"-)".+,<),™
D QHZ TXHVW :KLOH WKH TXHVW RI WKH KHUR LV D XQLY
LQ PRVW FXOWXUHV ORFDO YDULDWLRQV RI P\WKV DUH
WLPH -XVW DV WR 90DGLPLU 3URSSYV YLHZ RI WKH PRUS
RI WKH HOHPHQWY RI WKH KHURTV TXHVW ZLOO UHPDLQ P
DUH RPLWWHG LQ WKH ORFDO DQG WHPSRUDO YDULDWLR

RP
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WKDQ SHRSOH ZKR MXVW JR DORQJ ZLWK WKH ARZ $\
OHQ VWHHULQJ WKH FRXUVH RI KLVWRU\ H[DFWO\ EHF
E2067%9" 2E" A%$:=$4&7C" E2%?$%6M+22)&5:" 615$=89=@" S$4%237Y" %*$69" 4Y*"
U2356$4825"942%&*9 BIHELAYF*0:+(*'9420%6&*9"&5"?Y & 7Y "4Y*"%*92+34&259" 7 $=*"
$:234"$9"Y &942%& 7$+"=28*=*549"%$4Y*%6"4Y $5"$9"4Y *"%*93+4"2E"$74&259"$56"6*C
25"4Y*" A$%4" 2E" &5688&63%+"Y3=$5"*&5:9b" QLKR@" F4"9**=9" 42" =*C"Y 27*8*%C"4
HVSHFLDOO\ WKH ¢UVW SDUW RI WKH WULORJ\ SRUWI
42" AY*"Y 8942%&T$+" =28*=*549" 4Y$4" 4Y*8%" 2&9Y*9" $56" 6*08%6*9" 72857 8&6*" 2&4Y
723%9%" 2E" Y&942%1@" ZY&9" E2739" %*93+49" &5" $" 8&*?" 2E" Y&942%1" 4Y$4" 72t
HPSKDVL]HV WKH DFWLRQ RI LQGLYLGXDOV GHVSLWH
9*06&*9C" $" Y&I42%1" A+244*6" 234" &5" $68$57+C" 223+6" 9*=" 42" 7254%$6& 74" 4Y &
AY*"*56"2E"4Y&9" TYSAL " 2&++"9Y 22C" WO&=28" A%*9*549" AY*" &6+$" 2E" 4Y*" E34&
85688863$+"$74&25"$4"4Y*" EST*'2E"Y &942%& T$+"E2%7*9"25+1"&5"4Y*"9*7 256" A$¢
4%8+2:8C0)*$+"(%*()%<FB+41 C";34"*8*5"4Y*06*"9*+=0"42"$+92"Y 2+6" 25" 42" 4Y*"
*UHDW OHQ YLHZ
F5"4Y€"()*$+"( VHULHV +DUL 6HOGRQ LV WKH XOWLPI
$9" 4Y*" 6*8*+2A%06" 2E" AQ17Y2Y&942%1@" ZY*" TY$AL* %" cZY*" SO17Y2Y&IA2%&$E
&"()*$+"( C"2Y&TY" 2A*59" 4Y*" ;22)ME2%=" A3;+&7$4&25" 2E" 4Y*" 9*%&*9C" 9Y2?
G*+625" A%2AY*A&T$++1" =$AA&S:" 234" 4Y*" 723%9*" 2E" 4Y*" U8Y%94" d$+$74&7"\=A&
6*7+&5*C"2&AY"AY*" T+ 4$&541" 2E"$" =$5"2&4Y " $"8&9&25" $56" A+$5" 7$+73+$4*6": 1
VFLHQWL¢F DFFXUDF\ Rl 3WKH GHYHORSHG PDWKHPD
Q@ ‘KHQ 6HOGRQ LV SXW RQ WULDO WR DQVZHU DFF
$:$&594"4Y*"\=A&Y*"2&4Y"Y &9"A%*6&74&259C"Y*'&9"C35A*%43%;*6@"@"@" @"4Y*
2E"94$:&+841" %*=$&5&5:"&5" AY*" B +6b"OH LV WKH SXUYH\RU RI 2\
4%34Y" e?Y&TY" &9":*1256" +21$+41" $56" 6&9CKIREIB2Q" $" ASAA*4" 2E" 4Y*"
7%3=:+85:"*=A&Y%*"4Y$4"TY $++*5:+9"Y &=@"ZY*"2$1"4Y*"A%*2773A$4&25"2&4Y "d%*<
0DQ ¢JXUHV WLHV LQ ZLWK WKH QRWLRQ RI JHQLXV
¢FWLRQ RI WKLV HUD VHH +XQWLQJWRQ # LV H
G*+625@"V*"&9"4Y*"+25*"97&*54894"?Y 2C" 4Y %23:Y" Y &9"&58*54825" 2E " A917Y2Y &
89" TNEATS++1"$2$%*"2E" 4Y*"CH*+& T $4*"=2=*54" SBPHERAEBH 1T 24Y " 4Y *"
AY%*9*54"94$439"$56"4Y* A$I4"Y &942%1"2E"4Y QBREIGD 89" 4Y &9"$?7$%+5+99"
AY$4"+*$69"Y&="42"*8*543$++1";*72=*"$"E2356&5:"ES4Y*%"2E"$"5+?"5$4825"$56"$"
¢JXUH Rl KLVWRULFDO LPSRUWDQFH
V22*8*06C" 7Y &+*" G*+625[9" =+09$:%9" =$1" &59A&Y*" 4Y*" =$99*9" ;1" 7$94&5:"

WKHP DV WKH SURWDJRQLVWY RI D PDJQL¢FHQW IX\

RQ
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:3&6$57*@" _$4Y*%C"$"9A+8&4" &I"E2%=*6" ;*47**5" 4Y29*" E*?" ?Y 2" 356*%94$56" $56
7254%2+" G*+625[9" 97&*57*C" $56" 4Y*"=$51"?Y2")52?" 2E" &49"*B&9I4*57*";34" Y $8*"
52"$77*99" 42" &49" ?2%)&5:9C" 8&*?&5:" &4" $9" $" =$44*%" 2E" A%*6*94&5$4&25@" |&
KDQGIXO RI WKH ODWWHU SURWDJRQLVWY OLNH 6DO)Y
)527"4Y$4"$"S+$5"*B&I49";34" 524" =37Y"=2%*C"$%*"$;+*" 42" 39*" 4Y*&%" &54*++*74'
6&94$57*"4Y*=9*+8*9"E%2="?Y$4"9**=9"A3%*"=$:&7"2%"A%*6*948&5$4&25"42"24Y*%
SHSHDWHGO\ LQ $VLPRYYV VHULHV WKH *UHDW OHQ
DUH QRW PHVPHUL]HG E\ WKH VFRSH RI KLVWRU\ ODL
A+$7*" &A4" &5"AY*" 22%+6" 2E" %*$925" $56" 4$)*" $74&25" 42" E2%?$%6" 4Y*" U2356$4&
*BA$59&25&94"=&99&25@

G&=&+3$%"$9A&Y$4&259"7$5";*" E2356"&5"V*&5+*&5[9"A%24$:25&949C"422C";:
TY$%$74*%9"$+92"A2%4%$1"$"9*59* 2E"4Y ¥ 7T$AP; +*"&56&8&63$+[9"%&: Y 4"42"4$)*"A*
DGYDQWDJH RI WKH VLWXDWLRQ ,Q 37KH 0DQ :KR 6RC
WKH VWRU\ RI RUJDQL]LQJ WKH ¢UVW DW WKLV SRLC
53=*00239"6*$+9"$56"=$5&A3+$4&259C"?Y&7Y"4Y*";39&5*99=$5MA%24$:25&94"T@T
+DUULPDQ FDUULHV RXW LQ RUGHU WR PDNH VXUH Wt
=225"$56"4$)*"&4"&542"Y&9"A299*99&25@"W4"4Y*"*56" 2E"4Y*"'942%1C"V$%%&=$5
524™8*5"*4"42"4Y*"'=225"Y &=9*+EC";34"?Y $4"Y*"62*9"$772=A+&9Y"&9"4Y*";*:&55&5:"
2E"$5"%$"2E"9AS7*" E%254&* % *BA$59&25@"S@"\@"G=&4Y"Q.PKX.K.R"$56"Z37)*9
JPRC"$=25:"24Y*%9C"Y$8*"6&97399*6"4Y*"927&$+"T$%?&5&9="$AA$%*54"&5"=$51"
V*&5+*&5[9"72%)9C"$56"&4"9**=9"*8&6*54"4Y $4"*8*5"&E"V*&5+*&5[9"942%&*9" A%2!
$5"2A4&=8&948& 7" 8&*?" 2E" 4Y*" A299&;&+&41" 2E" Y3=$5"6*8*+2A=*54C"4Y*1" $+92" 2/
WKH GRRU WR QDUURZO\ GH¢{¢QHG PHULWRFUDF\ DQG
FRQWURO E\ WKMKF; WOVRHMMWLRQ RI ODFKLDYHOOLDQ K
VLIQL,FDQW KLVWRULFDO ¢JXUHV WKURXJK WKHLU FI
FOHDUO\ SUHVHQW LQ WKH FKDUDFWHU RI +DUULPDQ
%2;;*%" ;$%25" 25" c4Y*" :%*$4*94" %o*$+" *94$4*" 8*543%*" 9&57*" 4Y*" S2A*" 7$%8*6" 3/
WKH 1HZ :RUOG ~ UHDG\ WR VWULNH D GHDO WKDW LV
2EE*%*6"42"123"E2%"4?*541ME23%"62++$%9"$56"$ 7$9*"2E"?Y &9)*1b"QV*&5+*&5".P, I

H Y)RU OF*LYHURQ LQ FRQWUDVW +HLQOHLQYV VRFLDO
PLQGOHVV H[SDQVLRQLVP EXW FRQVLVWHQWO\ D FDOO
KH HVYSRXVHY MXVWL¢DEOH GHIHQVH UDWKHU WKDQ UDSE
41%+&6/$"&0%". &7'&-I$"-+' +,"+893")-3+,8"&0%". )%19+"$)61-/)0$")<"1-1&66:"-)6+,&+%"

H[LVWHQFH LQVWHDG RI SXUHO\ VRFLDOO\ 'DUZLQLVW 3Pl
OF*LYHURQ KDV D PXFK PRUH SRVLWLYH YLHZ RI +HLQOHL
7XFNHU ZKR KDYH DFFXVHG KLP RI HOLWLVW OLEHUWDUL

RR
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2A*%$4&5:" ?2&AYE"+423*+AAY *%*"CAY*"39*" 2E"; %&; *'=25*1"&9"$" Y 2=*2A$4Y & 7"

$%4b" Q.0-R@" W4" 4Y&9" A2&54C" V$%%&=$5" &9" 4Y*" E$;+*6" W=*%&7$5" *54%*A
WXUQHG W\FRRQ ZLWK D 3:0LGDV WRXFK’ ZKR PI
%Y*42%&7"$56"E%254&*%" " A$%$++*+9"25+1"42"E3%4Y*%"Y &9";39&5%99"&54*%*949
$9"Y*"%*8*$+9"Y &9"+$%:*%"5$4&25M;3&+6&5:"8&9&25"; 1" *BA+&7&4+1"72=A$%&5:"&
Y&942%1"2E"W=*%&7$5"&56*A*56*57*"$56"4Y*"'524&25"2E"*94$;+&9Y &5:"$"E%**"94
RQ WKH ORRQ KLV SODQ LV VKRZQ WR EH PRUH WKDQ
ZY39C"V$%%N&=$5";*72=*9" 4Y*" +25*" Y*02" ?Y 2" 356*%94$569" 4Y*" 9&43$4&25" $56"
QRZ KLV JUHDWHU JRDO MXVWL{HV DOO KLV PDQLSXO

F[=":2&5:"42"9**"4Y&9"4Y &5:"6*8*+2A*6C"524"=&+)*6@"ZY*"Y3=$5"%$7*"&9"Y*$6&5:"
234"42"943%9XX$56"4Y &9"$68*543%*"&9":2&5:"42" A%*9*54"5*?" A%2;+*=9"72=A$%*6"
P8&AY"?Y&TY " "$42=&T"A27*%"?$9"$")&6[9"421@"ZY*"%$7*'&9"$;234"$9"A%*A$Y*6"E2%0"
$5"&5527*54"88&%:&5" &9" A%*A$%*6"E2%" 9* B@"a5+*99"4Y*" Y 2+*"=$44*%" &95[4" Y $5
T$%*E3++1C"&4"?2&++"*":&47Y*6"3A@"Q,-PR

V$%%8=$5" Y&=9*+E" &9" 92=*Y2?" 4Y*" 25+1" 25*" 2Y2" &9" 524" 5$I8*>" $9" $" 9*+EN

DSSRLQWHG JXDUGLDQ ¢UVW ORYHU KH ZLOO HDVH V
DQ DGXOWKRRG WKDW LW ZLOO ¢QG LQ WUDQVIRUPLQ
E%2548*%"&542"$5"94$: +&9Y*6T27&*41@

WO" &9" 7+*$%" E%2="V$%%6&=$5[9" 72=A$%&9259C" :24Y" W9&=28" $56" \/*&5+
GHSLFW D WKRURXJKO\ PDOH GRPLQDWHG ¢(FWLRQC
7259&6*%8&5:" AY*" 4&=*"$56" 7254*B4" 2E" 2%&A4&5: @"\8*5" 4Y23:Y"WO&=28"Y$9" 92=*
949%625:M2&++*6" Y*%62&5*9C" AY*1" $%6*" 524" *+*8$4*6" 42" 4Y*" 9$=*"=14Y&T$+" 5$4&
EXLOGLQJ FODVV DV +DUGLQ RU ODOORZ ,Q SDUWLFXC
LQ WKH 5RERW VWRULHV LV D ¢JXUH ZKRVH ZRUN PD\
&5"AY* +$%FUS28 M ()* S+ "9*06&*9C":34"9Y*" %*A%*9*549" 856888635+ %$4&25%
*5&39" %$AY %" 4Y$5"$" 927&*4%+" X" +*4" $+25*" E*=&5894" X" E2% 7T*@" G&=&+$%+1(
'DUHOO LQ WK H /Z00)B6@" (¥R UN&RI2=*4Y&5:" 2E"$" A%24$:25894"
DQG KDV VRPH RI WKH EUHDGWK RI YLVLRQ RI WKH JUH
EXW VKH LV DOVR D WHHQDJHU ZKR OLYHV DW D WLF
U2356$4825C"2Y*5"4Y*'=14Y &7$+"Y*%2*9"$%*"&5"4Y *" A$94"$56"*8*%14Y &5:"&9"=3
PRUH PXQGDQH :LWK KHU DGROHVFHQW ORQJLQJ IRU

ORJHQ + IXUWKHU GLVFXVVHV +HLQOHLQYV VH[XDC
ERVVLQJ LQ FRQQHFWLRQ ZLWK WKIH® QWQELSDWLRQ RI

RS
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DQG 0DOORZE$A%" *72=*9"$5"$34Y2%" 2E" Y&I42%&T$+" 528*+0@" FA4" 723+6
$%6:3*6C"4Y*5C"AY$4"4Y 89" &9 257+ $:$&5"$5" &56&7$4&25"2E"Y 22" 22=*5" 85" WI&=2
(FWLRQDO ZRUOG QHYHU EHFRPH DFWXDO PDNHUV R
$:234"84@"H$14$ TS%o*++C " W% 7$6&$[0": %$56=24Y*06C"=$1"*4"42"94*+%"4Y*"U2356!
KLVWRU\ E\ WKZDUW L Q J&W)KSH" (%X Q6kPBVA B O BAI8F5TYEL"
$748259" $%*" =294+1" %*A%*9*54*6" $9" &543&A&8*" %SAY*%" 4YS5" :$9*6" 25" 6++&:;*0
A+$55&5:@"
WO" V$%96&=$5[9" ;39&5*99" A$%645*069" 6*:$4*" Y&I" 94$439" $9" $" E%254¢
HQWUHSUHQHXU FXP &DUO\OHDQ KHUR +HLQOHLQTV
$56"*BA+&T8&A" 7254*=A+$48&25" 25" 4Y*" $5$+2:&%9" *4+5" AY*" $743$+" A$94" $56" $5"
8&=$:8&5*6" E343%*@" <2=A$%&5:" V$%I6&=$5" 42" CAY*" +$94" 2E" 4Y*" _2::%04" H$%62E
>ZKR@ RSHQHG XS WKH $PHULFDQ :HVW ~ KLV HPSOR
2E" AY* 5+ 2:+04" H$06259h" $56" =$)*" $5" *BA+&T&A" Y*EXU*5T*" 42" <$Y%+1+*" $56'
CAY*" V¥ 062[" 4Y*2%1b" QV*&5+*&5™ ENR@R5:" 92C" 4Y*9*" =&52%" 7Y $%$74*%9" $%6*"
VSRNHVPHQ IRU WKH KLVWRULFDO VLJQL:FDQFH RI EF
VSDFH IURQWLHU DQG WKH UROH RI LQGLYLGXDO *UHI
:3985*99"A$%A45*069"$%6*" 4Y *=0*+8*9"524"$6*A4"*523: Y "42" X T 2=H"4Y *"Y &OA42%6& TS ++:
VLIQL{;FDQW UXOHUV GHVFULEHG LQ &DUO\OHYTV KHUF
:2M%23560"9*4"85"=248&25" 1"V$%%6&=$5[9"=$5&A3+$4&259"$56"9&=A+1"E2%:*4"4Y"
7257%0659" 2E" 4Y&9" 417225" c9*44&5:" 3A" 52" &=A*%&$+&9=h"Q.L/R@"\8*5"4Y&9"=3
6*+&;*%$48&25" 25" 4Y*"9&E*M*EE* 749" 2E"=$5& A3+$48&25"&9"92=*4Y &5:"2E"$5"*B7*AL
LQ WKHVH VWRULHV DV WKH\ I[UHTXHQWO\ LGROL]H
QHZ :HVWHUQ HQWUHSUHQHXUV 7KH VFKHPLQJ PD\ E
7Y$%S$74*%9" 43%5" &542" Y*062+Q" 2Y+5" 4Y*1" 7254%8&: 34" 42" 4Y*" 6+8*+2A=*54"2E" 4
E%254&*%"5$4&25@"
V$%6%8=$5"2A*%$4*9"85"$")527$;+*" AV*O*54"2&AY "$++"4Y " A299&; +*"%*923%7

2E" &5E2%=$4825" $56" 2*$+4Y" $4" Y&9" 6&9A29$+C" ;34" WO&=28[9" U2356$4&25" =$:
G$+82%"V$U6E&5"Y $9"42" %+ +1"*548%*+1"25"Y &9"225" % $4825$+"$:8+&41 @ V&I"942

5, 9YH UHDG ERRNV DQG ERRNV DERXW DOO WKH JUHDW
OLNH 6HOGRQ +DUGLQ ODOORZ 'HYHUV DQG DOO WKH U
ZULWWHQ DERXW WKH 0XOH H[FHSW WKDW LW LVQIW PXF
ORVHV RXOGQTfW \RX UDWKHU UHDG D KLVWRU1"ZKHUH V

7KHUH zZzDV D UHYLYDO RI LQWHUHVW LQ &DUO\OHYV ZRL

DOWKRXJK LQ WKH V WKH DVVRFLDWLRQ ZLWK IDVFLVP
+

RT
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$"48=""2E"34=294"3%*571"?Y*5"4Y*"U2356$4825[9"*B&IA*57*"&9"4Y Yo*$4*5*6"; 1 "4 Y *"
VXUURXQGLQJ NLQJGRPV DQG LQ WKLV VLWXDWLRQ
JRXQGDWLRQ *UHDW OHQ WR EHJLQ HVWDEOLVKLQJ LW
*=A27%0p*6":1"Y &9"225"$;&+8&41"$56"889&25"$9"Y *"94$%49"?2%)&5:"427$%6"G*+625[
2%+ 11" A&FT&S:" 42:*AY*%" &5E2%=$4&25" $;234" A917Y2Y&942%1" $56" G*+625[¢
REMHFWLYHV :KHUHDV WKH )RXQGDWLRQ (Q@F%FORSHG
1A%F*0:+(0"®% RI WKH 20G (PSLUHTV LQAXHQFH RU 6HO
UHVROYH WKHLU SUREOHPV +DUGLQ WDNHV DQ DFWL
22%)"&4"234"23%9*+8RGBNR @"WA"4Y &9"A2&54 Y *"9**=0"4 2" *"4Y *'25+1" 25" 2&AY "$4
+$94"$5" &5)+&5:"4Y $4"AY ¥+ =$1" *"$":06*$4* 0" E343%*" 422$%6" 2Y &TY"4Y*1"9Y 23
*YRE6&5:C" %*A%2$7Y&S:" 4Y*" U2356$4825" 97&*548949" E2%" A$99&S*+1" Uo*+1&F
C$34Y2%8&41" 206" 4Y*" A$94" X" 5+8%06" 25" e4Y *=QU BB O/ $%685[9" A%S:=$4&7"
VHOI UHOLDQFH VLPSO\ EUXVKHV DVLGH DQ\ SDUDO\]L
*82)*C"$56"*49" 42" 22%) @" V*57*C"V$%685"89"8*%1"=37Y"$" A%26374" 2E" 4Y*" JO-¢
$PHULFDQ SXOS VFLHQFH ¢FWLRQ $OWKRXJK PRUH VX
WKDQ +DUULPDQ KH LV WKH ORQH KHUR ¢JXUH ZKR V
7$5@"V*"89"6&94&574+1"$;28**8%061: 261"+ +9*'&5"Y &9"%*$92585:"$56"723%$:*C"6$X
42" TYS++*5:%" §" O =85 +1" 28*0 Y *+=85:" *5*=1" 1" 4Y*" E2%7*" 2E" Y&O" &54%++*74"
$+25@" V$Y6E5" %+ 7+$&=9" Y &9" 6*04&51" 4Y%23:Y" $748&25C" *8*5" &E" Y*" $+92"*=;0
G*+625[9"=8&99&25"E2%"4Y*"E343%*@"

ZY*" B&G*A*BAY" T¥543%1" <$%+1+*$5" Y*%62" 22069Y&A" =$1" 9**=" %$4Y*%"
DQDFKURQLVWLF IRU V $PHULFDQ SXOS VFLHQFH ¢!
WO&=28"$56"V/*&5+*&5"$Y* A$V64 2E 4Y "= 206" *5*0/$+"4%$&A9"2E"4Y Y *062+9"8 5" 7 +!
HSLFV + VRPH Rl WKH VDPH HSLFV LQ ZKLFK -RVHSK &
2E" 4Y*" 35&8*%69$+" Y*%62@" WO" <$%-+1+49" Y*062" 4Y*2061" SAA+&*9" 4Y*" 4%6$8&49"
IURP DQFLHQW HSLFV WR KLVWRULFDO ¢JXUHV DQG
AY*=*Q"&5"4Y*"22%6)9"2E"WO&=28"$56"V*&5+*&5C"&4"&9"A*%Y $A9"524"8*% 1 "93%AY
WKDW KLVWRU\ LV LQWURGXFHG WKURXJK WKH 3*UHLC
=26*++*6" $9"$5" SAA+&TS48&25" 2E" 4Y*" <$%+1+*$5" %63 +*%" Y*%62*9@" WA" 4Y*" 9$=*".
AY* %*+$4&8*+1" 94$4& 7" 5$43%*" 2E" WO&=28[9" 7Y $%RT 4" E5" 8¥5&*9"
A%2637%9"$"7254%$68&74&25>" ZY*1"%*925$4*" 28 4Y " #29*AY" <$=A;*++[9"=252=14Y"
$56":2"4Y%23:Y"=24&259" Y &TY " 41A&T$++1"7$39*'92=*"TY$5:*" 85" 4Y*"$% 7Y *41 A$+
KHURHV EXW DV $VLPRYJV FKDUDFWHUV DUH WKH *L
9*50*" 2E"=£098&25" 42" *:&5" 2&4Y C"4Y*1"5%*6": 2" 4Y%23:Y" 52" 4%$59E 2%=$4&259@"
92" 2E4*5" &5" WI&=28C" 4Y*" 7Y $%$74*%9" 7Y 20*" $74&259" TY$5:*" 4Y*" 2206+6" %b*=$

SuU
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AY*=0*+8%9" =40 " 0p*AQL*O*54$4&259" 2E" 4Y*" 927 &*4$+" E2%7+9" %$4Y *%" 4Y$5"9Y 27"
856&8863$+"6*8*+2A=*54" X"*8*5" REC" A$%$62B& 7$++1C" &56&8&63%+&9="&9" 25"
E2%67%9"4Y$4"4Y*1"%*A%*9*54@

,Q ERWK $VLPRY DQG +HLQOHLQ KRZHYHU WKH D
92=*"A$964&73+$%"&5688863$+9"0Y 23+6"*'&5"7254%62+"9%*=0"42" *"=$&5+1"4Y $4"4
%6&O*" 42" AY*"TY $++*5:*C "$56"$%6*" 92=*Y 22" 0h*OA 2598, ++"¥523:Y" 42" 9" 42" & 4" 4Y $4" &

DGGLWLRQ WR DFFXPXODWLQJ WKHLU RZQ ZHDOWK W
'8+ 206%" 524+ O &F5" V*&5+*&5[9" 5$%%$A&E*IC" 4Y*" 06&:YA" 42" 7254%2+" 5+ 2" +$569"S
2$+4Y" &9" T25E*%%6*6" $772%685:" 42" 25+[9" 94$568&5:" &5" $" =*%6&427%S4&T" Y &*%$
QJINC" 9" $+92"\+)&59" .-NR@" ZY*" 9$=*" &9" 4%3*" 2E" W9&=28[9" 7Y$%$74*%9C" ?
DFWLRQV DUH MXVWL¢{HG E\ WKHLU DZDUHQHVV RI Wt
DELOLW\ WR WDNH DGYDQWDJH RI WKHP 7KLV SRVLW]I
2E"S3%84$5"+*74&25"QG+399*06" J/XILD" &+:2%*"JORC"*8*5"&E"&4" &5 " E$ 74" &9+
7$A&A$+E&IA" A%22*99@" V*57+C" V*&5+*&5[9" V$%%6&=$5C" 422C" ;¥72=*0" 4Y*" +25*"\
2Y2"6&%*749"Y3=$5&41@"F5"4Y*"22%69" 2E"'&+:29%*C"V*&5++&5[9" c?256* % E3+"6%
2E"5*2"E%254&*%9"$56 " W="0%&7$5"%*5*?$+"@"@"@"&9"$34Y 2%&4$%&$5"*8*5"$9" &
$"%Y*42%& 7" 2E"*:$+&A4$%&$5" 85688863$+&9=b"QINR@"ZY &9"4*59&25" ;*47**5" & 5¢
E%*62=" $56" $34Y20684$%&$5&9=" $56" ;*47**5" O*+EMO*068&5:" *BA+28&4$4&25" $
*5+&:Y4*5*6":3$%68$59Y &A" &9 *8*06" AY*9*54" &5 " WOI&=28"$56"V*&5+*&5@

F5"Y&9"$5$+1989" 25" 4Y*" ;261" 2E" V*&5+*&5[9" 22%)" $9" c&57*99$54" E2739" 2
AY*"9&5:+*" &5688&63%+"$56"Y&9" 22%+6b" QIIRC" G+399*%"524*9"$" ES742%" 2Y&TY
WKH NH\ WR WKH GLIIHUHQFH EHWZHHQ +HLQOHLQ D
&5688863$+" Y*062+9" $9" *=;+*=0" 2E" E2067+9" 4Y$4" =28*" 4Y*" 9278*41" 257$%69" $5€
7%*$4*" 4Y*" E343%*"Y &942%1C"E2%"V*&5+*&5"4Y*'$743$+" Q*B7*A4&25$+R"&56&8:
KLV SUHVHUYDWLRQ DUH PXFK PRUH VLJQL¢(¢FDQW $V
2206)"*BY&;&49"$" CA%*2773AB4825" 2&AY " *56++99+ 1" *BA*56&5:" 4Y*" =$4*06&$+" +&5*
D VLQJOH H[LVWHQFH" Q DV LQ KLV /D]JDUXV /RQJ
IXWXUH KLVWRU\ LV RIWHQ FULWLFL]HG IRU WKH VW\Ol
84" 89" AYFT&I*+1" AY*"*=;+*=$4& 7" 5$43%*" 2E" Y&I" TY$%$74*%9" 2Y&TY" 7254%8&:;3
T%*$A85:"AY 9P ALS: "5$%%$4&25 " 2E " 4Y ¥ +$%:*"Y &942%& T$+"=28*=*549"$56"927&
G\QDPLFV :KDW LV PRUH $VLPRYfV KHURHV DUH GLV
1MAY*R$1AY A1 =206+ $9&+1 ST THAL AY ¥+ &=& A$A8 259" 2E" 4 * &Y  A*%6925$+"+B&I4
$56"$+02"94*A"6275"E%2="4Y*"9*$4"2E" AR ?*% @

$Q HI[FHSWLRQ RI VRUWV LV WKH URERW FKDUDFWHU 5 "I
Q R Y(H2B*#+%.+/$"@@QY*+N20*3+//0 DQG LV EURXJIKW EDFN LQ KLV

SL
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[ (&1) +&@%"&). #)5 . $$0*) . ' .1$$%) )
) L &2 . %8

2QH RI WKH FHQWUDO IDFXOWLHV RI $VLPRYYfV DQG +t
4Y*&%"$;&+8&41" 42" 43%5" $5"356*%94$56&5:"2E"4Y*" Y &942%&7T$+" 7254*B4" &542" A
$748&25"Q9**"$+92"H*%:*%" JR@"ZY &9'"72=*9"$7%299"$9"4Y*"5*7*99&41"E2%"*BA$59
%*4$&5"73+43%$+"88&4$+&41C"$56"&9"%*+$4*6"42"U%*6*%&7)"#$7)925"Z3%5*%[9"(
7KHVLV® LQ $VLPRY GLVFXVVHG LQ FKDSWHU ,Q +H
WKH ORRQ " RQ WKH RWKHU KDQG LW DSSHDUV DV D
$" %*$6&+1" ES=&+&$%N" A$T7)$:*" 2&4Y" *$9&+1" *BA+284$;+*" 725524$4&259" 2E" 584
=8&99&25"$56"8&%8&+&41@

$VLPRYYV +DUGLQ EHFRPHV D *UHDW 0DQ WKURYX
%*+&$54+1"6*637*"4Y*"U2356$4&25[9"94$439"&5"Y&942%1"$56" 42" 4$)*" $68$54$:*"
&4C";34"*8*5"=2%*"92"4Y%23:Y"Y&9"$;&+&41" 42" 6*8*+2A" $" 72=A%*Y*59&8*" 8&*?"
4Y*"d$+$B1[9"Y&I42%1@"S$99$:¥9"4Y $4" =*%:*" V$%6&5[9" 82&7*" 2&AY " 4Y*" 5$%%E
A%28&6*" :+&=A9*9" 2E" Y&9I42%&7$+" =28*=*54" %*=&5&97*54" 2E" Y&942%1" 4*B4;
%NY*42%&7>

W56" 527" 4Y$4" 4Y*" \=A&%*" Y$6" +294" 7254%2+" 28*%" 4Y*" E$%AY*%" %*$7Y*9" 2E"

d$+$B1C"4Y*9*" +&44+*"9A+&54* %" %23A9" 2E" A+$5*49"*7$=*")&5:62=9"X"?&4Y"72=&7
2A*%%$")&5:9"$56"52;+*9C" $56" A*441C"=*$58&5:+*99" ?$%9C" $56" $"+&E*"4Y$4" ?2*54" 25"
ABAY*4&TS++1"$=25:"4Y*"%3&IIR"Q

7KLV GHVFULSWLRQ RI WKH GHFOLQLQJ *DODFWLF (F
d&;;25[9" Y+-$"49C" $56"V$%6&5"9**=9"42"8&*?"4Y*"22%+6"$4" +*$94" =2=*54$%&+1"

E%2="$5"2=5&97&*54" A*%9A*74&8*C"E$%"$;28*"4Y*"6*4$&+9"2E"4Y*"Y&942%1"&5"
Y*' A$%4&7&A$4*9@" G37Y" A$99$:*9" A2%4%$1" 4Y*" U2356$4&25" +*$6*%9" $4" V$Y
4&=*"$9";*&5:"25"$"=&99&25"4Y$4"&9"=37Y"=2%*"E$%MU%*$7Y&5:"4Y$5"4Y*& %" A%*!
PRPHQW D PLVVLRQ ZKHUH KLVWRU\ EHFRPHV D VFL

2;9*%8*" $56" 94**%" E%2="$E$%" 25" 4Y*&%" ?$1" 427$%6" G*+625[9" A%2=&9*6" +$56'
4Y*'G*7256"d$+$74&7"\=A&N*@"V*57*C"VSN6&S5"2E4*5"72=*9"$7%299"$9"$5"2349&

WKH VHULHYVY DV D JRGOLNH HQWLW\ ZLWK KLV \HDUYV
JDODFWLF KLVWRU\ +RZHYHU EHLQJ DQ $VLPRYLDQ UREF
I'),-&0-"-3&0"-3+"31'&0/-:"F3/93"3+"71&,%$2"*1-"3+"&6$)",+.,+$+0-$"-3+"16-/'&+",&-/)0&6"
DELOLW\ D VHOI HYROYHG JXDUGLDQ RI DOO KXPDQLW\

7KH ITURQWLHU DV D VDIHW\ YDOYH LQ 7XUQHULDQ WHU
ZRUN VHH 7XFNHU

SM
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2;9*%8*%"2E"4Y*"Y&942%1"35E2+6&5:" *E2%*" Y &=C"*8*5" ?Y*5"Y*"94**0%9" &4"Y &=9
F5"$5"&%25&7"$9&6*C"V$%6&5"%*8*$+9"4Y$4"Y*"Y$9"9436&*6"A917Y2+2:1"$56" ?$E
42" *72=*"$"cA917Y2+2:&7$+"*5:&5**%C";34" ?*"+$7)*6"4Y*"ES7 &+&4&*9C"92"F"6&6"4
5*B4";*94"4Y&5:"X"F"?*54"&542"A2+&4A&TI@"FA[9"A%$74&7$++1"&YFEB=*"4Y &5:b"Q

V$%6&5"39*9"4Y&9"Y &942%&7$+"$?7$%*5*99"$56" AL 7Y 2+2:&7S+"*1*"42" *72=
$5"* BA*%04"=$5&A3+$42%"$56"Y*"9*49"3A"$"%*+&:&25"?Y*%*"'97&*57*"&9"A2%4%$1’
93A*%5$43%$+C"&5"2%6*%" 42" 7254%2+"4Y*")&5:62=9"4Y$4"4Y %*$4*5"4Y*"U2356%
GXULQJ WKH ¢UVW WZR 6HOGRQ FULVHV +DUGLQ U
)&5:62=9"Y$8*" %*7*6*6" &5"4Y*&%")52?2+*6:*" 2E" 97&*57*" 42" $" A2&54" ?Y*%*" 4Y*1"
%*8*%4" 42" 93A*%94&A48&25" $4" AY*" E$7*" 2E" 35E$=&+&$%" 4*7Y52+2:1C"=37Y" &5" 4"’
4Y$4" $57&*54" 5$43%*" %*+&:&259"422)" E2%7*9" 2E" 5$43%*" E2%":269" 42" ;*" SAA*$!
a9&5:"4Y&9")52?+*6:*C"4Y*"U2356$4&25"E$;%&7$4*9"$"97&*57*"%*+&:&25"42"93;63’
WKH SEDUEDULDQV" ZKR GR QRW UHDOL]H WKH\ DUH G
PDVTXHUDGH $V QXFOHDU SRZHU SODQWYV DQG RWKHF
IDVKLRQHG LQWR VDFUHG REMHFWYV RI WKH UHOLJLR!
CAYE&*I4BHRC"4Y*1":$&5"7254%2+"$56"9194*=$4&7$++1"*5:&5**%"4Y*"*BA*%&*57*
2E"4Y*"93;+&=*"E2%"4Y*"=$99*9@

W6Y*%&5:"42"Y&9"=2442" c"&2+*57*" &9"4AY*" +$94" %*E3:*" 2E"4Y*" &572=A*4*5¢
QRBPBRC"V$%O6&5"=$5%:*9";1"728*%4"=$5&A3+$4&25C"524",%34$+"$74&25@"V*"6*E*$
4Y*"4Y %*$4"2E"4Y*"93%%2356&5:")&5:62=9";1"7355&5:>

F'A+$1*6"4Y*="$:$8594"*$7Y" 24Y*%@" F" Y*+A*6"*$7Y"&5"43%5@" F" 2EE*%*6" 4Y*="49
HGXFDWLRQ VFLHQWL¢{F PHGLFLQH , PDGH 7HUPLQXYV
ARXULVKLQJ ZRUOG WKDQ&®XJ,® PLOLWDU\ SUL]H

+DUGLQ EHFRPHV RQH RI WKH *UHDW OHQ WR HVWDEC
25"Y&9"$:8+&41"42"356+%94$56"4Y*":&: %" A&TA3%*C Y &TY "&5"4Y &9"7$9*" $=235-
715&7$++1"*BA+28&4&5:"Y &9"$?7$%*5+*09@"WO"%6*+&:&25"Y $9"$+2$19": *5"$"2$1"42"72
=$99*9C" Y*"43%59"97&*57*" &542" %o*+8&:&25C": 34" %*4$&59"Y &9"52;+*"=2488*9" ¥ T7$:
KH LV RQ D PLVVLRQ VDQFWLRQHG E\ 6HOGRQ DQG |
2Y$4*8*%" &56&B8&E3$+ %8 Y 49" 42"$TY &* 8 AY*": U+ $4*0": 226" 85" 4Y*'+25:"%35@
V*&5++&5[9" V$%96&=$5C" 25" 4Y*" 24Y*%" Y$56C" &9" &5" 4Y*" 4Y&T)" 2E" 4Y!
9&57*" Y*" &9" 72594$54+1" $%:3&5:" E2%" 9AS7*" E%2548*%" *BAS598&25" 4Y$4" =&%%
W=+06&7$5" *BA$59&25C" $56" Y&9" 9377+99" +&*0" &5" =$5+*38+06&5:" 4Y*" 2;94$7+*9" O’
3A";1"AY*" :28*065=*54" $56" &49" %*:3+$4&259@" ZY*" 942%1" +49" =37Y" 2E" &49" 6%6&
E%2="E2++27&5:"V$%%&=$5[9"&57%*$9&5:+1"8=$:85$4&8*"=$5&A3+$4&259C"$9"Y *

SN
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3A"Y&9"8*543%6*";1":%&;&5:C" +1&5:C" $56" *56&5:" AY*" +*44*0" 2E" AY*" +$2@" ZY*")*
Y27*8*06C"&9"4Y*" A2%4%$1$+" 2E"V$%%&=$5"$9"$"7Y $%$74*06" 92" $?$%*" 2E" Y &94
Y*'725978&239+1" $&=9" 42" %*A*$4" AY*" E%2548*%" =14Y" 2E" W=*0%&7$5" Y&942%1" %
ORRQ ,Q D VH@\FH 2BMINTI942%1" &9" V$%%&=$5[9" $;&+&41" 42" %6*&A*hS
AY*" W=*%&7$5" E%2548*%" =14Y" $9" $" =$%)*4&5:" 422+" E2%" 9A$7*" *BA+2%$48&25
$+02" 42" &=A+*=*54" 35%*04%&T4*6" A22*%" T$A&A$+89="&5" 6285:" 92>"$9" Y*" A34C
SSF@RQTXHULQJ VSDFH KDV ORQJ EHHQ D PDWWHU RI
$++C AY* TYHES+" 4255 2E"V$%%6&=$5[9"=$58 A3+$4&259"A$&549"$" 7158 7$+"7$%
2E" 4Y*" ¥7252=&79" 2E" 4Y*" 5&5*A**54Y" 7*543%1" W=*06&7$5" *BAS59&25" $56" *$%+
A*5A8*AY " " T+543%1"A22* %" T$SA&A$+89=@ "F5"$66&4825"42"=$58&A3+$4&25C"V$%%¢
AY*"8&:2%239"*54%*A%*5*3%" 43%65*6" Y*062": 1" =$5$:&5: " 4*$=0" 2E"*5:85+*049" 7Y 2"
2&++"=$)*"4Y &5:9"2296)>" CF[++"Y &I+ 4Y*" AVo2 A* 00" :%6$&5":219C" : &8+ 4Y*="*8*014)
AY*1"2$5AC 9" 42" A AY $A"AY* 1Y $8* $+-+"4Y*"=25*1"4Y*1"7$5"39*C 97+ 4" 4$+) "4 Y*=
&542"+25:"Y23%9"X"4Y*5"94$56";$7)"$56"2$47Y " "4Y*="A%2637*b"Q.P.R@

F5"4Y&9" %*OA*T4C" V$%%&=$5" &9" $" 8*061" 6&EE*%*54" )&56" 2E" $" Y*062" E%
FODVVLF VFLHQFH ¢FWLRQ LQYHQWRU DFWLRQ KHUR
G*$425"8&98*42%"3%/B*IQ0.J,LRC"?Y 2"89"$"93A*%=$5":24Y"&5"&54* ++& *57*"$56"
AY19&7$+"$74825@"F5"V*&5+*&5[9"942%1C"V$%%6&=$5[9"Y*%6289="+&*9"&5"Y &9"=4
9)&++09"42"%*=28*" 4Y*"Y &56%$57+9"4Y $4"Y 2+6" 4Y *'+5:&5++069" $56" 24Y *0%" &5528$ 4+
$7)" $56" A%*8*54" 4Y*="E%2="$7Y&*8&5:" 4Y*&Y%" :%*$4*04" A24*54&$+@" ZY &9" *544
<$=A*++[9"524&25" 4Y$4" AY*" 22%6+6" 569" A*2A+" +&)*" V$%%6&=$5" 2&4Y" $" 8&9&2
$56"$5"$;8+8&41"42"%*=28*" 4Y*" +&=&49"2E";3%*$37%$7 1" X"SEA*%"2Y&TY " 4Y*"%*O:
$+=294"Y$AA*5"25"&49"275@"V$%%&=$5"89"4Y*" Y 0628 7" =$5+*38*06*04" 7Y 2" 937 7+*€
AY%23:Y"Y&9" $:&+&A1" 42" 4$)*" $68$54%:*" 2E" 4Y*" 2206+6" $9" &4" &9IC" &594*$6" 2E" ¢
42"7Y$5:*"&4@"V*"'=$1";*"$"8&9&25$%1C";34" Y*" 7$5" Y$%6+1";*"$" 7250&94*54" =20k
$57Y2%"E2%"4Y*"E343%*"4Y$4"Y*":38+69@

WO&=28[9" 7Y $%$74*%9" $%*" %BAY*%" 9*068239" 72=A$%*6" 42" V*&5++&5[9" =*
A$7)" 2E" 5*2" E%2548*%" %2:;*%" :$%259C" 2&4Y" 4Y*" A299&: +*" *B7*A4&25" AY*" 4%
FKDUDFWHUV OLNH +RE&Y$000 FRD IWHWIKHKH OHUFK
3ULQFHY ~ 0DOORZ HPERGLHV WKH VDPH KLVWRULFDO
V$%6&5C" $56" Y&I" $:8+&41" E2%" =$5$:*=*54" $56" =$58&A3+$4&25C" %6*9*=;+&5:" 4Y$
2E" V*&5+*&5[9" VE%%6&=$5C" 89" 7*54%$+" &5" AY*" +$44*%%" YS+E" 2E" 4Y*' 528*+@"
¢UVW VWHSV LQ IURQWLHU VXUYLYDO UHSUHVHQWHG
WR PRUH DFWLYH FRQTXHULQJ WKURXJK FRPPHUFH (
EXVLQHVVPDQ ZLWK QR SUHWHQVLR&\ORTROI$IOITY P\

SO
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$56"&9"%*$61"42":3&6*"$"A24*54&$+"73942=*%"4Y%23:Y"c4Y*"?2%)&5:9"2E"63==1"
72%A2%$4&2FFHKR"42"9*$+"$"6*$+@"WI"$"%*E*%*57*"42"d&;;25[9"%*A%*9*54$4 &2
2E" =*6&*8%+" \3%2A*$5" =*%7Y$54" A%&57*9" $56" 4Y*" A2A3+$%" c%2;;*%" ;$%25b"
LPDJH RI WKH :LOG :HVW HQWUHSUHQHXUV WKH FKDU
$"91=;2+"2E"4Y*"927&2M*7252=&T7"E2%7*9"4Y$4":3&6*" 4Y*"U2356$4&25"42?$%6" &
IXWXUH LQ WKLV FDVH LQ WKH OHDGHUVKLS RI VHOI
DQRWKHU *UHDW 0DQ LQ )RXQGDWLRQ KLVWRU\ E\ U
CE%**"$:*5418& DQG D ORQH KHUR 3WKH RQO\ PDQ ZKR I
4AY*"7%8&9&&WQ ZKLFK MXVWL¢{HV WKH XVH RI DQ\ PHDQV
ODOORZYV UREEHU EDURQ KHURLVP KDV WKH VDPH DP
62&5:"?Y$4"$68$57*9"4Y*":%*$4*%" 7$39*"2E"4Y*"U2356$4&25C";34" Y*" 2&++"$+92"4
PDNH WKH PRVW SUR¢{¢W RQ WKH PDQHXYHULQJV WKDYV
$"7$A&A$+8&94"8*%9&25"2E"V$%6&5[9"=2442>"Cl*8*%"+*4"123%"9*59*"2E"=2%$+9"AY
123"E%2="62&5:"?Y$4"&9" % &Y BoR®

(YHQ WKRXJK WKH )RXQGDWLRQ PD\RUTV VHFUHWLEL
DGYHUVDU\ FULWLFL]HVY WKH SURYLQFLDO ODOORZ IR
@% RI WKH )RXQGDWLRQHUV E\ WKH HQG RI WKH VW
4Y*"25*"2&AY"$":%*$4*%" " 9*59* " 2E"4Y*"Y &942%&T$+"E2%7*9"$4" A+$1@"V*"&9"$; +*".
4Y*"9843%$4&25"&5"4Y*"U2356$4&25[9"E$82%"4Y%23:Y"Y&9"8&9&25"?Y&TY"&9"=2%
MXVW D SDVVLYH VHQVH RI GHVWLQ\ +RZHYHU LQ W
=*$59"62&5:"524Y&5:";34"+*44&5:"4Y*"73%%*54"7%&9&9"%35"&49"723%9*C"=$)&5:"9
4Y$4"52"2EE*59&8*"$74&25"&9"4$)*5"$:$&594"4Y*")&5:62="2E"'2%*++"4Y $4"4Y %*$4*
WKH ) RXQGDWLRQ ZLWK ZDU %\ KLV KLVWRULFDO DZ
2Y$4"?2&++"YSAAYS?Y*5"4Y*' U2356$4&25"7349"4Y *"4%$6&5:"7255*74&259"?&AY "4 Y *=:

ZY*" Y2+ 2$%"&9"$"; $44+*" * 475" @ " @" @"4Y*"'e2+6f"\=A&%*"'e?Y&7Y"93AA2%49™M2%*
DQG WKH )RXQGDWLRQ 7R VHL]H FRQWURO RI D ZR
VKLSV WKDW FDQ PDNH ZDU EXW ODFN HFRQRPLF VLJQL
EULEH ZLWK OLWWOH WKLQJV XVHOHVV LQ &R EXW YL

.QRZLQJ WKDW 3SHRSOH HQGXUH D JRRG GHDO LQ ZDU
63%8&5:"?Y&TY"4AY*"2%*++&$59"?&++"*"'=*4", 1"$773=3+$4&5:"*8*%16$1"$5521$57*9"
$9"4Y*"U2356$4&25M92+6"4*7Y52+2:1";*:&59"42"E$&+C"$56"4Y*"A3;+&7"6&99$4&IES
+*$69"42"4Y*&%"*8*543%+"93% Y& HIREQ

H1"4Y&9"7$A$7&41"E2%"*572=A$99&5:"8&94$9"2E"927&$+"=28*=*54C"=37Y"+§

WKRVH RI +DUGLQ ODOORZ VROYHV WKH FULVLV DQG

SP
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Y&9";%34$+"*7252=&7"=$5&A3+$48&25"?Y&7Y"&5"&49*+E"62*9"524"=$)*"Y &="+22)"+&
PXFK RI D KHUR 3DUDGR[LFDOO\ EXW W\SLFDOO\ IRU
)5279"4Y$4"cG*+625"7%&9*9"$%*"'524"92+8*6";1"&56&8&63$+9";34";1"Y &942%& 7 "E2%
Y&9" =$5&A3+$48&259" 42" :$&5" A2?7*%" 92" 4Y$4" Y*" 7$5" =$)*" 93%*" 4Y$4" Y &942%&
E2%7*9"$%*"+*E4" 42" %35"4Y*&%" 723%9*C"$=2354"*B$74+1"42"937Y"C;%&++&$54'
@% 7KH IDFW WKDW LQ WKH ODUJHU VFKHPH RI WKI
8*%61" 725978&239+1" ?22%)&5:" E2%" 4Y*" :%*$4*%" 7$39*C" :&8*9" $" <$=A;*++&$5" =2%
MXVWL,;FDWLRQ WR DOO WKH DGPLUDWLRQ RI FOHYHU
&"(*$+"( "4%&+21@

%\ WKH HQG RI 37KH OHUFKDQW 3ULQFHY ~ 0ODOORZ?
$9" 1*4" $524Y*%" $3427%%$4" &5" 4Y*" U2356$4&25" Y&942%1C" $56" 92" E$%" 4Y*" 94%
=$5&E*94$4&25" 2E" E%254&*%" 72==*0%7&$+" 93%8&8%+" $56" $;&+&41@" |5+1" $4" 4
Rl ODOORZYYV VWRU\OLQH LV WKHUH DQ\ FRQFHUQ D
9&=&+$%" 42" V$%%&=%$5[9" ;39&5*99" A$%45*%[9" =39&5:9" $;234" 9*44&5:" 3A" $" c5*
LPSHULDOLVP’ +HLQOHLQ ODOORZYV ULJKW KD
*94$;+&9Y&5:"$"A+3427%$71@"h23[%*"'=$)&5:" 39" $" +$56" 2E" 4%$6*%9" $56" =*% 7Y
SULQFHYV 7KHQ ZK D W& PR@GKHBAI8AE ' X2%K'4Y $5"E2%"V$%%&=$5C"
SOXWRFUDWLF PDQLSXODWLRQ LV IRU ODOORZ RQO\ D
2$+C"$56"&5"4Y*"*56"Y*"&9"%*$61"42" Y $56"28*%"4Y*"%*9A259&;&+&41"$56"94*A"62
E%2="Y&9"A29&4&25"2E"A2?*%"$9"9225"$9"Y&9"92+34&25"42"E2%?$%6"4Y*"U235¢
E343%*"'&9"7$%%&*6"234>

KDW EXVLQHVV RI PLQH LV WKH IXWXUH" 1R GRXEW 6
A%*A$%*6"$:$&594"&4@"ZY*%*" 2&++"*'24Y*%"7%&I*9Q"&5"AY*"4&=*"42"T72=*"2Y*5"=25
A2?7*00" Y$9"*72=*"$9"6*$6" $"E2% 7*" $9" %*+&:&25" &9"52?@" 0*4" =1"9377*992%" 92+8*
4Y29*"A%2;+*=9C"$9"F"Y$8*'92+8*6"4Y*"25*" AR "Q

WO "#$=*9"d355"Y$9"524*6C"4Y*"AY&+292AY1"2E"Y &942%1"4Y $4"25*"7$5"*B4%$74"E
W9&=28[9"72%)"&9"4Y$4 7Y $5:*'&9"4Y*25+1"A*%=3$5*54"4Y &5:C"$56'c25*"*5*%$4&25[
92+34&25" &9" 4Y*"' 5*B4" :*5*%$4&25[9" A%2;+*=b" QP/R@"H1" Y$8&5:" 4Y*" 7Y $%$74*
ODOORZ VWDWH DV PXFK KLPVHOI $VLPRY HPSKDVL]I
42" 7259&6*%" 4Y*" =*7Y$5&9=9" 2E" SEE*74&5:" 4Y*" 723%9*" 2E" Y&942%1C" $56" 4
$?7$%*5*99"2E"4Y*&%"275"%2+*9"&5"&4@"

4 $2"-3/$ %)+ 56 +8Y6"-) S+, /) 1$"+-3/986".,) 6+ BRYERHIY: 0325 "0+, +"-3+"
GHVWUXFWLRQ RI D ZKROH SODQHW LV DOORZHG OHDYL(
RI LQHYLWDELOLW\ DV D SORW JLPPLFN VHH 3DWURXFK

SQ
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ZY%23:Y234"Y&9" +&4*%$% 1" 7$%**%C" V*&5+*&5" ?$9"4%1&5:" 25" $56" 4*94&5:
6&EE*%*54"23472=*9"2E" $" 8%%&*41" 2E" &6*2+2:&*9@" W9" '&+:2%*" 524*9C" Y*" 2$9'
92"=37Y"$"9194*=$4&7" AY &+292AY*%" 2%" A%2AY*4" $9" Y*" e?$9f" $" +&4*%$%1" ;%
2E" 4Y*" A%2;+*=9C" $+4*%5$4&8*9C" $56" 92+34&259" 4Y$4" 7254&53*" 42" A%*2T"
W=*%&7$5"73+43%*h"QLLR@"W7)52?+*6:&5:"4Y*"A+3%$+&41"2E"V*&5+*&5[9"A%26:
$9" Y*" c=&%%2%9" 4Y*" 7254%$6&74&259" 2E" 4Y*" 9278&*41" $%2356" Y&=b" Q'&+:2%
?23+6"9**="42" *"4Y*")*1" 42" A*%T7*&8&5:"4Y*" 9$4&%*" *Y &56"4Y*" %B4Y* %" *B4%o*=*"
&6*2+2:&7$+"94$57*9"&5"92=*"2E"4Y*"5$%%$4&8*9"&5"4Y*"U343%*"V&9I42%1"9*%&*!

HYHQ LQ KLV PRUH PRGHUDWH VWRULHV LW LV GLI¢FX
IRU GHPRFUDWLF SURFHVVHV LQ WKH DFWLRQV RI WK
*94"E2%"4Y*"72354%1"$56"5**6"4Y*"E%**62="2E"$74&25"42"62"4Y*&%"?2%) @"F56*
4Y&9"9**=9"42"*"4Y*"35& E1&5:"$9A*74"2E"=$51"2E"4Y*" 6 &EE*%*54"&6*$9"Y *" A%*9*t
42"Y&9"%*$6*%9@" V*&5+*&5" &9" $4" 4&=*9" 35*$9&+1" ?$+)&5:" 4Y*" +&5*" ;*47**5" 9$4
DQG OLEHUWDULDQ MLQJRLVP DQG PXFK PRUH WKDC
9*59*"'2E"3%:*571"&9"7%*$4*6"4Y%23:Y"25*" 7Y $%$74*%[9"8&9&25"2E"?Y $4"&9":226'
DOO KXPDQLW\ + RIWHQ LQGLVWLQJXLVKDEOH IURP W
FDULFDWXUHG ZRUOG RI ODLVVH] IDLUH PDUNHW HFR
0DQ :KR 6ROG WKH ORRQ"™ WKH DELOLW\ WR XQGHUVW
$4"$"=2=*54"2E"3%:*571";*72=*9"$")*1"72=A25*54"2E"4Y*"942%1@"])5"4Y*"?Y 2+*C"

V*&5+*&5"9**=9"42"$993=*"$"7+*$%"7255*74&25"?&4Y "A$%4&73+$%"Y &942%& 7 $+"7 2t
$56"&9"&54*%*94*6"=2%*"&5"4Y*"&==*6&$4*"E343%*"$9"&4"$%&9*9"E%2="4Y*"A%*9

H24Y" W9&=28[9" $56" V*&5+*&5[9" 942%&*9" *BY &;&4" 4Y*" 41A&T$++1" W=*%§&

DFWLYH RSWLPLVWLF SUDJPDWLVP RI &&DPSEHOOLDQ

A%2;+*=9"$56" =$94*%9" 4Y*" *588&%25=*54"257*" c4Y*" %&:Y4")&56" 2E" A*2A+*b" $%*
:&8*5" E%**62="42"?2%)C" ;34" &4" $+92" *4%$19" 4Y*" 8&*?" 4Y$4" 92=*25*" 5**69" 42"

39*" A2?*0%"28*%"24Y*%9"E2%"4Y*"9$)*" 2E" *5*%$+" 7*++M;*&5:"QH*%:*%" /X . KR@"Z
4Y*=*"2E"*+&4*" 7254%2+"6*8*+2A9"$9"4Y*"*5*0$+"A3; +& 7"&9"%*A*$4*6+1"9Y 2?75"42",
DV %HUJHU QRWHV 3LOO LQIRUPHG SUHMXGLFHG DQ
PDQLSXODWLYH OHDGHUVKLS RI QHDUO\ DQ\RQH HJRV
9)&++*6"42"94*A"234"&5"E%254"2E"4Y*"7%2?6b"Q,-R@"W9"4Y*9*"?22%)9"2E4*5"4$)
927&%$+" 615$=&7" $9" $" :&8*5C" 4Y*1" %*A%*9*54" $34Y2%&4$%&$5&9=" 524" 25+1"
A%$74&7$+C";34"$+92"$9"$"=2%$+"$597*%>"&E"4Y*"'=$99*9";+&56+1"E2++2?"$34Y 2!
$51"7$9*C"&4"?23+6";*" &% %*9A259&;+*"42"+*4"4Y*"+*99"TSAS; +*"$993=*"4Y*"$34Y 2%
Q9**"\$94*%;%22)" NPR@" _*73%%*54+1" 4Y&9" $=23549" 42" $" ?&++&5:" 93%%*56*
WKH LGHD WKDW \RX FDQQRW FKDQJH WKH ARZ RI Kl

SR
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9377*99E3+C";34"123"7$5"=$5*38*%"927&*41"&5"$"6&%*74&25"?Y *%*"&4"?$9"Y *$6*6"
$51"7$9*C"$56"$773=3+$4*"A*%925%$+"9377*99"25"4Y*"9&6* @

KLOH WKH SDUWV RI $VLPRYTV DQG +HLQOHLQTV
25"4Y*" A27*%"*+&4*9"$9"4Y*1"=$5*38*%"4Y *&%" %*OA*74&8*" 927 &*4&*9"4Y %23:Y"4
¢cUVW VWHSV LQ IURQWLHU VXUYLYDO DQG H[SDQVLI
TY$%$74*%9"4Y $4"$%*"524"A$%4 2E"4Y " *+&4*C"$4"+*$94"524"42";*:&5"?2&4Y @"U2%
V*&5+*&5[9"U343%*"'V&942%1"&57+36*9" 7Y $%$74*%9"+&)*"4Y*"5$18*"?23+6M;*"E%2¢
Y*%02" &5" 4Y*" 942%1" c<28*54%1b" Q.JO-RC" $56" 4Y*" 35E2%435%4*" +$?1*%" &5" cO.
2E"\=A&%*b"Q.JO.R"?Y2"*569"3A" 25" 4Y*" 2AA%*99*6" 9&6*" 2E" 4Y*" *BA$59&25&948
VRFLHW\ $wW ;UVW WKHVH VWRULHYVY VHHP VRPHZKDW
;1"AY*"$34Y 2%8&4$%8&$5"3%:*571"2E"E%254&* %" "=$5$:*=*54@"V2?*8*%C"4Y &9"7% &~
&9";%39Y*6" $9&6*" $9" 4Y*" A%24$:25&94" 2E" c<28*54%1b" %*$7Y*9" $" =*%&427%
%*6*=A4&25"2E"92%49";1"$77*A4&5:"%*9A259&;&+&41"$56"$IA&Y&S:"42"* 72=*"$" A
2E"4Y*" A2?7*%" *+&4*@" W+92" c02:&7" 2E" \=A&%*b" *569" 3A" 356*%=&5&5:" &49" 7%&
A24*54&$+>"4Y*" +$71*%" A%24$:258&94" 4%&*9" 42" 43%5" $44*54&25" 42" 4AY*"Y 2% %0 2¢
9+$8*%1"4Y$4"Y*"Y$9"=$5$:*6"42"*97$A*C";34"&9"4%*$4*6"$9"$"E22+"E2% " %N*E39&5:"4
WKDW VODYHU\ MXVW KDSSHQV WR EH D :QHFHVVDU\"’
&5"4Y29*"2E"4Y*"U343%*"'V&942%1"942%&*9"?Y&TY"E2739"25"9=$++*%MI7$+*"&51
4Y*"9278&*41" 6*A&T74*6" &9";3&+4" $+25:"$34Y2%&4$%&$5" $56" =*%&427%$4&T" +&5
WKH GLI¢FXOW\ RI HPHUJLQJ IURP WKH XQGHUVLGH R
RI YDOLGDWLQJ WKH LQGLYLGXDOfVY DELOLW\ 7KLV L
Q.JPIRC"?Y*%*"$5"$?) ?$%6"$56"35*637$4*6"?2%)&5:"7T+$99"A%24$:25&94"43%59"234
42" *'$"=$4Y*=$4&7$+"*5&39"?Y2"9$8*9"4Y*"6$1"25"$"=&+&4$%1M%35"72594%374&
9&4*" 2E"4Y*" 9AST*" *BAS59&25@" V*%*C"4Y*" &56&88&63%$+[9" 275" *B4%$2%6&5$%1"
6&94&5:3&9Y*9" Y&="E%2="4Y*"=$99*9" $56" :%0$549" A24*54&$+" $77*99" 42" 4AY*"*+&
W" 9278&*41" 3+4&=$4*+1" %35" ;1" $5" *+&4*" &9" A2&54*6+1" A%*9*54" $+92" &5" W9I&
9*%&*9C"*8*5"&5"cG*$%7Y";1"4Y*"U2356$4&Q5D%6&L™ () *$+"(% Q2%&:&5%++1"
A3;+&IY*6"&5"T*7*=;*%".JOJ"$56 "#$53$%1".INE"()+(.% 356*%"4Y*"4&4+*"cX
W56"12?7"h23"T25[4bRC"?Y*%*"4Y*"4**5$:*" A%24$:25&94" W% 7$6&$ TS%*++"9**=9"42'
9377**6"&5"Y*+A&S5:"42"6*E*$4"4Y*"Y &66*5"A2?7* %" *+&4*"2E"4Y*"G*7256"U2356$4&25
+RZHYHU DOVR WKLV VWRU\ HQGV ZLWK WKH HOLWH |,
4Y$4" 4Y*" U&%94" U2356$4&25[9" 9**=&5:"8&742%1" &9" 25+1" ;+3EE"6*9&:5*6" 42" +*4
G*7256"U2356$4&25"7254&53*"&49"Y &66*5"7254%2+@"127"+*4"39"7259&6*%"4Y*" 25
942%1" &5"W9&=28[9" 2% & &BHH#"( "4%&+2:1"4Y$4" 43%59" &49" E2739" E%2="4Y*"
A2?7%0%"*+8&4*"42"4Y*"E2%T7*9"2E"Y &942%1@

SS
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(&80 $:$,1&'1)!"%, 48 %&M(<) 1,8 . %) $) )
C'A)%+S)  *[%EHEYB)")BA&-&Al . #). | %&™

W772%685:" 42" WO&=28C" Y&9" =$&5" =24&8$4825" Y &56" 2B 8N EB"(4Y*"
4%8&+2:1"2$9"42"8++394%$4*"cAY*"2AA29&5:"E2%7*9"2E"&56888&63%$+"6+9&%*"$56"4"
KDQG RI VRFLDO LQHYLWDELOLW\" ,QJHUVROO +RZ
&"()*$+"( C'&A"9%=0"AYS$A"4Y*"723%9* 2E"4Y*"U2356$4825"&9": 28*%5*6" A%&=$%!
1"Y*96287"85688863$+"$749@"F56**6C"84"8.9"524"354&+"4Y*"942%&*9"2E"4Y*"9* 72
&"()*$+"(%*()%<FB+41 WKDW $VLPRY ¢QDOO\ VHHPV WR DWW
WKH LQVLJQL¢{FDQFH RI LQGLYLGXDO DFWLRQ DW V
6*8*+2A=*549@"F5"4Y&9"?$1C" Y*"$+92"9*49" 234" 42" 3A0*4" 4Y *" A%*=*6&A$4*6" 723Y
FDOFXODWHG IRU KXPDQNLQG LQ WKH 6HOGRQ 30DQ
&"()*$+"(%*()%<FB+41%Q2%8&:&5$++1"A3;+&IY*6"$9" cT*$6"V$56b" &5" WHH6&+".JON
-$"0+(. MX[WDSRVHV WKH IXWLOLW\ RI LQGLYLGXDC
KLVWRU\ ZKLFK UHAHFW D VWURQJ VHQVH RI QDWLRQI
WRR LQGLYLGXDO FKDUDFWHUV DLP WR FUHDWH KLV
725E39*6"$56"E%394%$4*6"$9"4Y *8%"$74825"9*+=9"42"Y $8*"52"&=A$74@

F5"CZY*"d*5*06$+Ch"4Y*"Y*06 259" %+ 7+&8*"$"4%%$: & 7"$3%$"; 1"4Y *&%"A2?*%+*9OE
$9"4Y*1"$%*"6&Y%*74*6"; 1" 4Y*"C6*$6"Y $56D"2E"CSI17Y2Y&9I42%&7$+"5+7*99&41Ch"3E
42"$TY&*8*"$"98=8+$%" 7254%62+" 28*%4" 4Y*"6*04&51" 2E" 4Y*" U2356$48&25" $9" 4Y*"*§
*UHDW OHQ ,Q WKLV VWRU\ $VLPRY PDNHV WKH SRL
FKDQJH WKDW SURFHHGV ZLWKRXW DQ\ VSHFL¢{F OHI
=$99*9"9Y$%*"$"9*50*"2E"5$4&25%+8&41"&5E39*6"28&4Y "c35&8*% 9S8 PARE=&9=b"Q
$;234" 4Y*&%" E343%*" :%*$45+99" $56" 062+*" $9" 4Y*" 9$882%9" 2E" Y3=$5)&56C" $56"
G*+625"S+$5"5272"9%*=0"42"*" A%2:%*99&5:"*8*5" 28 4Y 234" A2+ E3+" &56&8&63$+9(
F5"$"9*59+C" &4" 89" $9" &E"4Y*"5$4&25" Y$9" 234:%6275" 4Y*" 6$%&5:" Y*%2879C" ?Y &
527"%'25+1"39%+*99"E%$54& 7"$74&25"4Y$4"Y$9" 52 *EE*T4@

7KH ¢UVW RI $VLPRYTV WUDJLF KHURHV LQ WKLYV
$9"c1235:"$56" *5+06:*4&7" @" @" @" $56" 73%&23 X UFRCIITO" 6*+&;*%$4*+1"
PRGHOOHG RQ *LEERQYV UHSUHVHQWDWLRQ RI WKH %
Y&9" 1234YE3+" %*923% 7T*EIHH*I9 @R20*" &9" 4Y*" *04" =$5" 4Y$4" 4Y*" 6*7+&58&5:"
\=A&YH" TS5 2EE*%C";34"4Y *06*"&9"$+92"$"9*50% 2E"&=A*56&5:"622="5;234"Y &9"7$%*
=37Y" +&)*" 4Y$4" 2E" H*+8&9$%&39C" 2Y2" 259" %*7$++*6" E%2=":$44+*0" SAA$Y%*54+

*LEERQ YLHZHG %HOLVDULXV DV RQH RI WKH ODVW KHL
(PSLUH 3GDULQJ ZLWKRXW UDVKQHVY SUXGHQW ZLWKRX
H[FHOOHG WKH DQFLHQW PBMM&HUYV RI WKH PLOLWDU\ DUV

ST
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Y$8&5:",**5"422"9377*99E3+"$56"4Y39"$"4Y %*$4"42"4Y*"4Y %25*>"CWE4L*%"4Y*"9* 7
8&742%1"2E"H*+&9%$%&39C"*581"$:$&5" ?Y &9IA*%*6C"#394&5&$5" +&94*5*6C" $56" 4
?$9"%*7$++*6b"Qd&;;25"N/IR@"H*+"_&29*C"422C"&9"%3&5*6";1"Y&9"9377*99>"c_&29’
8&742%&*9C"92"4Y*"\=A*%2%":%*?"939A&ZA2BRIEQ &29*"94$%49"$9"$"A24*54&$+"
*UHDW O0DQ RI WKH 20G (PSLUH KLV DFXWH VHQVH RI
7259&6*%9"4Y*"%&:Y4"7$39*"'&9"9&=&+$%"42"4Y $4"2E"4Y*"*$%+1"U2356$4&25"Y*%
VHHY WKH ROG *DODFWLF (PSLUH DV WKH DJHQW RI1 SF
A%24*74*6C"$56",*+&*8*9"&5"4Y*"'C:%*$4"9*%8&7*9b"&4"62*9"42"Y 3=$5&41"$9"c$"E2U
SHDFH DQG FL¥UWRA@ADWLRQ"

W4" 4Y&9" A2&54C" 4Y*" +*$6*%9" 2E" 4Y*" U2356$4&25" 4Y$4" _&29*" $44$7)9" Y
DOVR EHFRPH ROG DQG VWDJQDWHG 3:LWK IRUW\ \HC

7KH HSLF GD\V Rl +DUGLQ DQG ODOORZ KDG JRQ

Y$%6" 6$%8&5:"$56" %*92+34&RHRQ" ;34" 4Y*" 72==25" A*2A+*" *+&*8*" &5" 4Y*"
U2356$48&25[9" 7254&53239":%2?4Y" $56" 93A%*=$71@" _&29*[9"*BA*6&4&259"42" 4Y
JRXQGDWLRQ WHUULWRU\ UHYHDO WKH JURZLQJ VHOI
SHRSOH VR SURXG DQG DPELWLRXV DV WR GUHDP TX|
d$+$74&7"%3RLIRMR@"

_&29*"4$)*9"$9"Y &9":3&6*"$5"2+6"%*;*+C"T37*="H$%%C"?Y2"4%&*9"42"7258&5
_&29*"2E"4Y*"&5*8&4$;+*"U2356$4&25"6*94&51>"Cl24"$++"4Y*"=&:Y 4" 2E" 4AY*"\=A&Y!
723+6"$8$&+"42"7%39Y"4Y &9"ALl:=1"R2R-BHEDHS% %" 8&*?9"4Y*"U2356$4&25"$9"
4Y*"<Y29*5"]5*9" $56" &5"*EE*74" *72=*9"4Y*"82& 7T*"2E"4Y*"Y&942%& T$+"E2%T7*"4Y.
_&29*"'4%&*9"42"2AA29*@"\8*5"4Y23:Y"_&29*"&9"$?$%*"2E"4Y&IC"Y*"'&9"%*$61"42"
4Y$A" TY$++*5*@" FA[9" $" 6*$6" Y$56" $:$&594" $" +&B&EIREFAYGI" 9¥44&5:"
Y&=9*+E"3A"$9"$" Y*%2"E$7&5:"$5" &=A299&;+*"4$9)@" 0&)*" $" 7Y $%$74*%" &5" $" d¢
4%%$:*61C" Y*" &9" %*92+8*6" 42" 9**" &4" 4Y%23:YC" $+4Y23:Y" Y*" &9" $7$%*" 2E" 94$5
C7T+$9A*6"4&:Y4+1"&5"4Y*" E2%7&5:" Y$56" 2E"4Y*" d266*99" 2E" V&942%& 7$+" I*7*99,
Q@<RB.R@"V*'&9"622=*6"42"E$&+";*7$39*"Y*"%*E39*9"42"$7)52?+*6:*"4Y*"6*94&51"2E'
4Y*"U2356$4&25*%9C"2%"$77*A4"4Y*"Y &942%&T$+"E2%7*9";*Y &56"4Y*&%"9377*99(
4$)*9" 4Y&9" Y&942%&7T$+" 5*7*99&41" $9" %*A%*9*54&5:" 4Y*" &5*8&4$;&+&41" 2E" Y §

F\FOHV LQ $VLPRYYV VHULHV DQG LQGHHG WKI
9Y2?79"$"9&43$4&25"?Y*%*"'4Y*'&56&8&63$+C"Y2?7*8*%"7$AS; +*C"&9"35$; +*"42"94**%
=$99*9"$5602%"927&$+"&5*8&4$;&+&41@"

ZY*" U2356$48&25" 4%$6*%" 0$4Y$5" T*8*%9[9" $44*=A49" 42" $748&8*+1" ?22%)" &*

IDYRU RI WKH )RXQGDWLRQ DUH MXVW DV LQHIIHFWL"
IXUWKHU HPSKDVL]LQJ WKH IXWLOLW\ RI LQGLYLGXDO

TU
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E2%7*9"2E"Y&942%1@"T*8*%9"&9"$"Y*062" 2E";24Y" =*54$+"$56" AY 19&7$+"$748&25""
QR FKRLFH EXW WR WU\ WR LQAXHQFH WKLQJV WKUR:
$56"93EE*%69" &5" CAY*"Y 2%6%&; +*" +22="2E"&92+$4&25"$56"A1:=1&9Y " 35&=A2%4$E

) ( 7KH FKDUDFWHU H[KLELWV WKH VDPH TXDOLWL
Y*%62&9="%*7*&8*9"$5"$54& 7+8&=$74&7"%*92+34&25"422$%6"4Y*"*56"2E"4Y*"942%1"
Y*'6&9728*%9"4Y$4"4Y*"U2356$4825"2$%"$:$8594"_&29*"Y*"2$9"92"E%$5487$++1"4"
=$5+38*06*%" 42" U2356$4&25[9" $68$54$:*" Y$9" *56+6" *7$39*" _&29*" Y$9" ;**5"
TS+H+%6":$7)" 42" AY* &=A*%&S$+" T*54*%@" ZY*" A%*6*4*%=85%6" 6*94&51" Y $9" A%*8$E
$56"4Y*"&56&8&63%+"Y$9"=$6*"52"8&=A$74"25"4Y*"23472=*@"ZY *"4&=""2E"4Y *"d%*$4
OHQ VHHPV WR KDYH SDVVHG 7KXV 'HYHUV WRR EH
Y*9%289="$56"E%$5487 " *EE2%4"5*8*%" $=23549"42"$514Y&5:C" +*$8&5:" Y&="5294%
2E" CAY* :%*$4" +*$6+069" 2E" A$94" 7%8&9*0" €?Y 2" 686" A%*7&239" +8A4+*" =206*" 4Y B
$56"7$84@"@"@" @";34"4Y*1")5*2" Y *%*" 4 Y *1" 2+ G IRBTD I 8+069"72=+9"42"
%*A%*9*54"$")&56"2E"5294%+:&$"E2%"4Y *"$++MA22*%E3+"A3+A"Y *%2" 7Y $%$74*%C
WKH ¢UVW WLPH LQ WKH WULORJ\ WKH VFLHQWLVW O
+&8*9"SEE*74*6" ;1" 4Y*" 723%9* 2E" Y &942%1" &9" :%2)*5" ;1" T*8*%69[9" $5B&*41" 28*%
A27?*06+*995*99>"

JF[="4&%*6"2E"+22)&5:"$4"4Y &9"?Y 2+*",39&5*99"$9"& E"& 4" ?*%*"$5"&54*%*94&5:"92=*4Y §
2%M24Y*%" 25" $" =&7%2972A*" 9+&6*@" F[8*":24" E%&*569" 92=*?Y*%*" 234" 4Y*%*C" 61
$56"$"?Y2+*"22%+6"234"4Y*%*C"=1"Y2=*C"61&5: &<THRD["Q

6XFK IUXVWUDWLRQ VHHPV DOVR D UHAHFWLRQ RI WKH
LQ (XURSH VHHPLQJO\ XQVWRSSDEO\ DQG :RUOG :D
6&9I&++39825=*54"2&AY"52;+*" Y*062+9"2$9" A2&:5$54" $4"$" 4&=*"2Y*5" 4Y*": %34$+&4
2E" 2$%" =$6*" &4" SAASU*54" 4Y $4" 255" Y*0628 7" &568&8&635+" =$)*9" 52" 6&EE*%*57%(
AY*"5*B4" 94206 1C" T*8*%69[9" E$4*" &9" 35728*%6*6" &5" $" A$99&S5:" =*54&25>" Y*" C6&*6'
AY*'9+$8*'=&5%9"& Y41 "1*$%9"$:2"@"@"@";*7$39*"Y *'+$7)*6"2&962="$56"6&65[4"+$
Y*$%ARAIKR@" U%2="4Y &9"942%1"252$%6C"4Y*"4%&+2:1";*72=*9"$+92"*=24825%
PRUH HQJDJLQJ DV WKH VWRULHV DFTXLUH PRUH W\S|
94201 "*+*=*549C"2&AY"9+&:YA+1"+*99"*=AY $9&9"25"4Y*":%2$6"9P**AQ"2E"Y &942%1

'KLOH 'HYHUV DQG 5LRVH ERWK UHSUHVHQW LQGI|
$74C"4Y*"2+6" G&?*558$5C" T37*="H$%%C" &9" 4Y*"$6827$4*" 2E" G*+625[9" A%*6*94.
E343%*@"H$%%"E3574&259"&5"4Y*"942%1"$9"$5"*BA+$&5*%"2E"4Y*"E2%7*9"2E"Y
Y*'$+92"*72=+9"$"91=; 2+ " 2E" A Y * ES&AY 2E"4Y*'72==25"A*2A+*"2E"4Y *'U2356$4&25>"
CZY*%*[9" 524Y&5:" J2@" FA[Q" $++" $+%6*$61" 625*@" FA[9" A%27*6&5:" 52?2@" H*7$3¢

TL
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123" 625[4" Y*$%" 4Y*" 2Y**+9" 43%5&5:" $56" 4Y*":25:9" *$4&5:" 62*95[4" =*$5" &4[9"
$51"+*99" 7+064$BHIIR @"W4A"4Y*"U2356$4825" 7++*:%$48&25"SE4* %" 4Y*" 2+6"\=A&%
Y$9"284Y6%$?25"&49"4%22A9C" H$%%"6%$?9"$" 7257+39&25"$;234"4Y *"E2%7*9"2E"
2Y&TY"93%A$99"856888&63%+"$74&25>"CAY*'927&$+"$7):%2356"2E"\=A&Ye*"=$)*9"?$¢
RI FRQTXHVW LPSRVVLEOH 7KURXJK DOO WKLV Z
WKH BHOGRQ WLGDO ZDYH FRQWLQXHG RQZDR®% TXLH
LOXLNREF5"Y &9"&54*%A%*4$4825C" CZY*%*"2$9"$"6*$6"Y $56"A39Y &B:LBh+"2E"39h"

LQ RWKHU ZRUGV WKH VFLHQWL:FDOO\ FDOFXODW

,Q WHUPV RI WKH SDUDOOHO WR $PHULFDQ KLVWRI
S+ $TA& 25" $56" AY*6*9485$4& 25" 723+6" $+92" +" U6 $6" $9" $" %*A%*9*54$48.25" 2
AY*'B&E*4*5AY " T*543%1"4*598& 25" *4 75 " W=+06& 7$5"E%**62="$56"&56&8&63$+&41(
$56" <$+8&5894" 88&*29" 2E" 6*04&BL@*F (% *()% <FB+41 C" 4Y*5C" T*8*049"
*QA239*9" G*+625[9" 6*7+$%$4&25C" ;34" &4" &9" H$%%" 2Y 2" 72=*9" 234" $9" 4Y*" S3%&
OLNH WUXH EHOLHYHU ZKR KDV LQWHUQDOL]HG 6HOG
CF"Y $8*'52" 7+064$8 54 FE28G2A+*"X "25+1"Y 2AE%K-R @ " T*8*%69C"25"4Y*" 24 *%"
KDQG FDQQRW GHSHQG VROHO\ RQ IDLWK KH 3FDQTV
+8)*'=$:&7b&% % HFDXVH 6HOGRQ KDV SURYLGHG WKH SU
6*94&51C" T*8*069[9" 623;49" $:234" 4Y*" 2=5&A24*57*" 2E" G*+625[9" S+$5" $%6*" $+92"
623:49"$;234"4Y*"U2356$4&25[9"6*94&51@"ZY*'72==25"A*2A+*[9"%6*+&$57*"25" 4 Y *"
=$5&E*94"6+94&51"2E"4Y*"U2356$4825C"4Y*&%" *+&*E"&5"G*+625[9"35942AA$; +*'S
Y$9";*72="$")&56" 2E" %*+&:825" &5" &49*+E@" H$% %" *BY & 849" $"9&=8+$%" 356969
RI KLVWRULFDO IRUFHV DV +DUGLQ RU ODOORZ EXW
9843$4&25C"524"42"$EE*74" &A@ "W9"WO&=28[9"9*%6&*9"9**=0"42"6&88&6*"'8&49"7Y $%:¢
422")&569"2E":%23A9"; 1"4Y*&Y%"$AAY%2$TY 42" A299*99&5:")522+*6:*C"4Y *"25*9" Y 2"
356*0694$56"$56"$74C"$56"4Y 29" 2Y 2"356*0694$56":34"25+1"*BA+$&5C"H$%%" 7+*$¢
%*A%*9*549"4Y*" +$44*% @

F5&"()*$+"(%*()%<FB+41 C"4Y*"A*2A+*"2E"4Y*"U2356$4825"Y $8*"72=+"42"
UHAHFW D VHQVH RI QDWLRQDOLW\ UDWKHU OLNH WKI
AY*'5&5*4**54Y " T*543% 1 @"F5"4Y*"U2356$48&25"35&8*%9*C"4Y &9"Y $9":+*5"&=A+$54*6
AY*" AR A" 1" AY* "6+ 4*%=85& 94" A% 2AS: $56$"?Y &TY"Y 2+69"G*+625"&5"&49"7*54%%"$

6XFK SDVVDJHV LOOXVWUDWH $VLPRYTV UHDGLQJ RI *L
S6WRU\’ DV QRZ WKH FKDUDFWHU RI 'XFHP %DUU E
*LEERQHVTXH DQDO\VLV RI WKH FUXPEOLQJ HPSLUH 338Q
E\ JHQHUDOV FRPSHWLQJ IRU D ZRUWKOHVYV DQG VXUHO
(PSHURUV WKH (PSLUH LV IUR]JHQ LQWR D SDUDO\WLF UL
FHDVHV IRU WKH PRPHQW EXW RQO\ DWI WKH VDFUL¢{FH R

™
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JRG OLNH ¢(JXUH ZKRVH DOO SRZHUIXOWQHY23:X'AANV DN H (C
QREOH KHUR ¢JXUHV DUH VWLOO SUHVHQW WKHLU G}t
WKH LQVLIQL,FDQFH RI LQGLYLGXDOV QR PDWWHU
SEE*74"4Y*" ?Y2+*" 5$4&25" 9$43%$4*6" ?&4Y" $" 94%25:" 9*59*" 2E" 6*94&51" $56" 35&
G37Y"Y*%2*9"*72=*"4%$:&7";*7$39*"4Y*1"4%1"42"%*+1"25"4Y*&%"&56 &8&63$+&9=""
EHFDXVH WKH\ UHMHFW WKH FROOHFWLYH GHVWLQ\ F
*523:Y"42"+*4"&4"%35"&49"2?5"723%9*@"V2?*8*%C"4Y &9"9*59*"2E"5$4&25$+&41"&!
7Y$++*5:%6"&5"4Y*"942%&*9"4Y$4"E2++27C"$9"4Y*"U2356$4&25"&9"%*8*$+*6"$9"52
25+1"25*"?2&A4Y"$"7T+$&="42"4Y$4"6*94&51@

4 &(2%&'1)%+$)  +&(%"&\. #); "4$#H)>) +$"& 1 )1"$) (",)>)
+&(%"6) . (). " 07%! %

W4" 4Y*" *56" 2E" cZY*" d*5*%$+Ch" 4Y*" E%394%$4*6" T*8*%9" ?$%59" 4Y*" U2356$48&
PDIJQDWHYV RI DQ LPSHQGLQJ FLYLO ZDU GXH WR WKH
GLYLVLRQ RI ZHDOWK LQ WKH )RXQGDWLRQ SOXWRFU
KLVWRULFDO SDUDOOHOV WKLV SORWOLQH LV QHYH
Y&TY" E2++2?" 2*%*" WO&=28[9" 6*+&;*%$4*" =28*" $7$1" E%2="4Y*" E%$=*?2%)" 2E'
6HOGRQ 30DQ DW &DPSEHOOfV UHTXHVW SUHVXPDE
cF54*%8&*?b" O,R@" ZY39C" 4Y*" Y&942%&7$+" =26*+" &9" 6&9%3A4*6" ;1" $" 4*+*/
PDQLSXODWRU FKDUDFWHU LQ WKH VWRU\ 37KH 0XOH
[28*=;*0%"$56"T*7*=;*%"&993*9"2E*$"()+(. = RC"$56"4Y*"%*A*%7399&259"2E"4Y &9"

GLVUXSWLRQ DQG WKH OXOHTV ¢QDO GHPLVH DUH SRL
W9O"4Y*9*"942%8&*9";%*$)"$?$1"E%2="4Y*"G*+625"S+$5C"4Y*1"$+92"+$%:*+1"$;$56:
WKH PRGHO RI *LEERQYV GHFD\LQJ 5RPDQ (PSLUH ,Q

WKH\ DUH DOVR D PRYH DZD\ IURP WKH SRSXODU FRZE
942%&*9"$%*"9*4"&5"$"AY$9*"2E"U2356$4&25"Y &942%1"?Y &7Y"%*9*=;+*9"W9&=28[9
WLPH PRUH WKDQ WKH HDUOLHU )RXQGDWLRQ VWRUL
ZHUH DQDORJRXV WR WKH URPDQWLFL]HG WLPHV RI

-XVW DV LQ WKH HDUO\ WZHQWLHWK FHQWXU\ $PHULFD
YHKLFOHV RI WKLV SURSDJDQGD LV SRSXODU ¢(FWLRQ ZL
PHVVDJHV %RWK 5LRVH DQG 'HYHUV FRQVFLRXVO\ FRQ\
SWKULOOHU"™ ¢(¢FWLRQ RI WKHLU WLPH IRU H[DPSOH 5LRYV
FKLQQHG EDUUHO FKHVWHG KHUR RI1IBD>B?2QEAHVEKS$EUTLF WU
WLPH WKHVH IHDWXUHV HPSKDVL]H WKH :HVWHUQ VW\OF
FKDSWHU

TN



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

IURQWLHU H[SDQVLRQ VHH FKDSWHU 37KH OXOH’ V
DQG $PHULFDQ KRPH IURQW DQ[LHW\%XULQJ WKH :RU
'Q 37KH OXOH ~ %D\WD 'DUHOO LV $VLPRYV ¢UVW |
DQG LQ YLHZ RI SXOS ¢FWLRQYV VWHUHRW\SLFDO RXV
25*@"F5"7254%$94"42"4Y*"393$+"E*=$+*"A3+A"7Y $%$74*%9C *8*5"&E Y *'62*9"7 25 E
42"4Y*"94*0* 241 A&T$+"=&6MAP*5A8*AY " T*543%1"Y 239*2&E*"; 1"TY % E3++1"722)&5:"
Y*9%"Y39;$56C" &5"4Y&9" 942%1" &4" &9" T$%*++[9" Y39;$56" 7Y 2" ;*72=*9" Y*%" 9&6*)&
QRW WKH RWKHU ZD\ URXQG 6KH ZDONV DR®RQJ WKL
EOHQGLQJ WKH )RXQGDWLRQYTV PHGLHYDO HWLTY»
HTXDOLW\ DQG VKDNHV KDQGV 3RkARRORSIBDE5RE'Q D\
Y*9%" 9*+EM$993%*65*a9@ W LV PRUH VKH JHWV WR SHUVRQL
KLVWRU\ WH[WERRN LQ DQDO\]LQJ KR ZR<EBNRSG3DMERQ FUI
AY*"=$+6&94%8&;34&25" 2E" 7*$+4Y";%*2&5:" 3A"$" 7&8&+" 2$%@" WO" $" 7257+99&25" 4
A3+A"7258*548&259C" T$U*++"&9" 2E" Y&:Y";&%A4Y " &5" 4Y*" O*50%" 2E" *&5:" $:4+*" 42" c4
KHU DQFHVWU\ ED RNGRR IATHD DYR'2Y 2+ 942%1" 4*569" 422$%6"
%*$+8&9=C" 4Y*" Y*0/289="8&9" 62?5A+$1*6C" OY*" 9**Q" Y*00*+E" $9" c52" 942%1;22)" 9¢

$OWKRXJIK $VLPRY XVHG DOVR 7DPHUODQH DV D KLVW
0XOH $VLPRY 36RFLDO 6FLHQFH )LFWLRQ" 3DUULQGF
DXWRELRJUDSK\ WR VWUHVVY WKDW WKH 30XOH ZDV LQ QR
OXOH ZDV QRW D FR®PHEQHWH WKHOSDQDOOHOV EHWZHHQ
DQG WKH 0OXOHfV SRZHU SROLWLFV DUH VWURQJ

6XVDQ &DOYLQ LQ $VLPRYTV V 5RERW VWRULHV Gl
$-,)07"/0"3+," %o+ -+, /0&-/)0" &0%" [0-+66+9-2"*1-"$3+" $++'$"") +" &0" &' &B7&™)<" %+&$"-3&0"
D FRPSOHWH FKDUDFWHU 7KLV LV VRPHWKLQJ WKDW DO
%D\WD 'DUHOO KLV 3¢UVW VXFFHVVIXD%ZHOO ,WRXRBXGGI +
EH PHQWLRQHG WKRXJK WKDW DOO RI $VLPRYfV FKDUD
( 0 )RUVWHUTV |ID P R¥V-$EAAN)HQFBBY@REHWZHHQ ADW FKDU
XQFKDQJLQJ RQH GLPHQVLRQDO DQG XVXDOO\ GH¢QHG
VWHUHRW\SLFDO SXOS YLOODLQV DQG WKH URXQG PX
FKDUDFWHUV XVXDOO\ WKH SURWDJRQLVWV % JURP
DQG SUDJPDWLF DQG WKH VXUSULVH RI KHU NLOOLQJ W
IURP ¢QGLQJ WKH 6HFRQG )RXQGDWLRQ GRHV QRW HQWD
EXW LV UDWKHU D SORW WZLVW WKDW WKH GUDPDWLF D
GLVFXVVHG EHORZ UHPDLQV UDWKHU ADW LQ SDUW EF
SORW WKDW DUH FHQWUDO LQ $VLPRYTV (FWLRQ QRW FK

P TKURXJIJKRXW WKH VHULHVY $VLPRY XVHV KLV FKDUDFWH!
GLVFXVVHG IXUWKHU LQ FKDSWHU +LV KHURHYV DOZD'
DOLJQHG ZLWK WKHP LQ FRQWUDVW ZLWK WKH ZHOO PHEL
ZKR HI[HUWYV LQ KLV KDQGVKDNH-RQO\ D 3 FDUHOHVYV SUHV

TO
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@<%.RC"$56"&9"524"A2%4%$1*6"$9"*5:$:&5:"&5"$74&259"$9"35A%2;+*=$4&7"$9"4Y
SUHYLRXV KHURHVY 6WLOO GHVSLWH WKLV PRYH WR
TY$%$74*%9C"IY*"62*9";*72=*"4Y*"Y*0%2C"?&4Y"Y*%"Y39;$56"$9"Y*%"9&6*)&7)@"

F5"7254%%$94"42"cZY*'d*5*%$+Ch"?Y*%*'&56&8&63%+"$74&25"=$6*"52 "6 &EE*%0*
DV WR WKH FRXUVH RI KLVWRU\ 37KH 0OXOH"™ UHWXUQV
WHOHSDWKLF PXWDQW WKH O0XOH ZKR GLVUXSWYV W|
?2Y2" 6*E*$49" Y&=C" 4Y39" $+92" 942AA&5:" 4Y*" 6&9%3A4&25" ;1" &56&8&63%+" $74:
V2?2*8*%C"4Y*" 942%1"*569";1" Y&: Y +&:Y4&5:" 4Y*" =2%*" %*$+&94& 7" +$7)" 2E" : +$=2.
&5"4Y*" Y*%2&79@" H$14$" T$%*++C" Y*%" Y39;$56C" $56" U2356$4&25" 97&*54&94"\
OLV KDYH EHHQ VHDUFKLQJ IRU WKH 6HFRQG )RXQGD\
OXOH DQG DORQJ WKH ZD\ KDYH UHVFXHG WKH FRXU
EHFRPH D PHPEHU RI WKHLU SDUW\ $W WKH UHVROXW
KHU KHURLF LQWXLWLRQ WR GHGXFH WKDW WKH 0DJC
EHHQ WHOHSDWKLFDOO\ SUHVVXULQJ (EOLQJ OLV WR |
4Y*"G*7256"U2356$4&25@"ZY39C"&5"?Y$4"E**+9"+&)*"+*99"4Y $5"$" Y *%2&7"=28*C'
NLOOV WKHLU IULHQG OLV EHIRUH KH UHYHDOV WKH C
WR WKH 0XOH

F5" 4Y*" 9$=*" 942%1C" 4Y*" U2356$4&25" 7T$A4$&5" SUN&ATY*%" &9" $" ;*+&*8*Y
LQGLYLGXDO KHURLVP 3:HYYH EHHQ EOLQGHG E\ 6HO
WKH ¢UVW SURSRVLWLRQV RI ZKLFK LV WKDW WKH LQ
=$)*"Y &942%11&<Yo %XW KLV VROXWLRQ WR DWWHPSW W
;1"$"93&7&6*";2=;"$44$7)C"E$&+9@"#394"+&)*"H$14$" T$%*++C"S%&ATY*%";%&5:9";4
524&25"2E"&56&8&63%+" Y*%2&9="&5"4Y*"4%&+2:1>"527"4Y$4"4Y*"E2%T7*"3A9*448
G*+625"A+$5"&9"$5"&56&8&63%$+C"$524Y*%"&56&88&63%+"Y$9"42"942A"4Y &9 @ "H34"<
KHURLFV DUH GHADWHG DV KH JHWV FDXJKW DQG 0X(
Y*%2&79"E2%"4Y*"E22+9"?Y 2"$%*" &=A%* 98PN 1FR@L"Q

7KH 6HFRQG )RXQGDWLRQ ¢QDOO\ GHIHDWYV WKH 0>
&5M10"()%&™()*$+"( C"$56";*:&59"42"%*942%*"4Y*"'G*+625"S+$5@"W9"4Y*1"62"92C
WKH\ DOVR UHYHDO WKHLU UROH DV JXDUGLDQV RYHL
XQWLO WKH ¢QDO VWRU\ RI WKH WULORJ\ 36HDUFK E'
IRFXVHV RQ WKLV SRZHU UHODWLRQ $IWHU WKH 0XC
VRFLHW\ PRYHV I[URP WKH QHHG WR DFWLYHO\ XQGHU\
2E"Y&942%1"&5"4Y*"TY$%$74*%"2E"4Y*" E23%4**5M1*$%M2+6"97Y 22+:&%+"W%7$
ZY*"TY$%$74*%9"$%*"52?"=2%*"%*$+&94&7"$56"4Y*"Y &942%& 7 $+"A$%$++*+9"9**=
E%2="W9&=28[9"2?5"4&=*>"4Y*"+$4*" JO-9"42"*$%+1".IJN-9"$4=29AY*%*"2E":%2?&5"'

TP
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W=*06&7$5" =&66+*M7+$99" A%29A*06&41" $56" 6*=27%$4& 7/SHIIRERTN"Q
89" $+02" $" 4&=""2Y*5" 4Y*" *0%$" 2E" =14Y &T$+" Y*%62*9" 2Y 2" 0&5:+*Y $56%6+1" =$)*" $"
6*789&8*" &=A$T4" 25" Y&9I42%1" &9" &%%*827$;+1"&5"4Y*" A$94>""C?Y*5" 4Y*"U2356¢
2$9"1235:C"4Y*"Z%$6*069"?*06*" A&25**%9"A39Y &5:":$7) "4Y *"E%254&*%9"$56";%&5:&!
FLYLOL]DWLRQ WR WKH UHVW RI WKH *DOD]J\ % X\
KDYH WUDGHUV DQ\PRUH MXVW /BRNJRSAR EEDAW*RQYE'D Q G
W2%T7$6&$C"4Y*"?Y 2+*"U2356$4&25"89"c$"93;3%;$5"4225C"$"72=E2%4$;+*"Y 239*C"
$5521&5:"5*7*99&4&*9"2E"*637$482 5N @ " W% 7$6&$[9"97Y 22+"$99&:5=*54"$+92"
%*A+$19"*$%+1" 47548 4Y " "T*543% 1" W="06&7$5" A$4%&24& 7" %Y *42%& 7>"CF"4Y &5)
FRQ:GHQFH LQ RXUVHOYHV LQ RXU QDWLRQ DQG LQ
6%&8*"E%2="23%"Y*$%49"$56"=8&569"$++"357*%4$EBAE9b"Q

ZY* 24Y*%" +&5)" 42" AY*"*$%+1" . IN-9" W=*0%& 7$" &9" 4Y*" A%*9*57+" 2E" A294M?*
E*$%"$56"A$%$52&$C"$9" W% 7$6&$[9"ESAY *%C T% @ T$%*++C"$56"Y &9":%23A"2E"
VFLHQWLVWY WU\ WR ¢QG DQG HYHQWXDOO\ DQQLKLO
AY*1"9%"$9"=$58A3+$429%69"2E"4Y*&%"9278&*41@"F5"4Y &9"7254*B4C"4Y &9"A+24+85
UHAHFWLRQ RI WKH 3<HOORZ 3HULO" IHDU WKH -DSDQ
WKH :RUOG :DU 7ZR DQG WKH FRQWLQXHG GLVWUXV
DIWHU WKH ZDU DV ZHOO DV D IRUHVKDGRZLQJ RI WK
G*7256"U2356$4&25"*5:85 %" 4Y &5:9"92"4Y $4"W%7$6&$[9" ESAY*%6[9"8&: &+$54*": %
WKLQN WKH\ KDYH PDQDJHG WR GHVWUR\ WKHP DQG |
AY*&%":3$%6&$59Y &A"QI**" 7Y $AL*%"NR@

:KLOH 'U 'DUHOO LV D IDLUO\ ADW YLJLODQWH \
Y&=9*+E"725986*%*6" W% 7$6&$"Y &9"=294"2*++M%2356*6"7Y $%$74*%"$4"4Y &9"A2&E
7$%**%"Qd355C"cF54*%8&*?b"OPRC"$56" &4"89"4%3*"4Y $4"9Y*"&9"4Y *"+*$94"94* %,
EX=$+*" 7Y$%ST4*%" &5" AY*" 4%8&+2:1C"*8*5" &E" OY*" &9" $+92" 92=*4Y &5:" +&)*" 4Y*" A
$62+*97*54" Y*062&5*9" 2E" :&%+9[" 6*4*74&8*" $68*543%*" 528*+9@" U%2="4Y*" 94$%4
LV GHVFULEHG DV D IHLVW\ IRXUWHHQ \HDU ROG ZLW
ZLW DQG HTXDOO\ VKDUS WRQJXH (YHQ WKRXJK KH
VWHUHRW\SLFDO WHHQDJH GH¢{DQFH WKH XQDSRORJH
C$":%*$4"2%&4 %" &5"Y*0"$63+4Y 226" 7Y 2"'C223+6"2%&4A* "$++"Y *06"=$94* Y A&+ 7*9"3
AY*"AQ*36251="2E"W%)$618"QPRC"&=A+&*9"4Y$4"9Y*" &9"4Y*"=204" &56*A*56*54"
E*=$+*"7Y$%$74%%" 85" WO&=28[9"4%8&+2:1@"ZY39C"&4"223+6"9*="4Y$4"$9"4Y*"4&

2 $UFDGLDTY QDPH VHHPVY D SDVWRUDO DOOXVLRQ WKDW
KLVWRULFDO HUD RI D PRUH SHDFHIXO H[LVWHQFH FRPE¢
SRVWZDU 8QLWHG 6WDWHYV

TQ
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4Y*"U2356$4&25"?2%+6"7Y$5:*" E%2="4Y*"9&=A+&94&7C"=$+*M6%&8*5" 9*44+*%g4'

VRFLHW\ WR D PRUH GHPRFUDWLF DQG HTXDO VXEXUI

DFTXLUH PRUH FRPSOH[ IHDWXUHV $W WKH VDPH WLF
*90*54&$++1"4Y*"9$=*"$9"?&4Y"W9I&=28[9"A2?*%E3+"4%$6*%"$56"E%254&*%" A2+¢
7Y$%$74*%9@"GY*" 7$+=+1"*5:$:*9"&5";,+3EE"$56"=$5&A3+$4&25C";34"52?"4Y*"4&=
Y$8*'7Y$5:*6"$56"&594*$6"2E"Y &942%& 7$+"6**69"$56"9*%&239"A2+&4&79";1"4Y*"d%
OHQ WKHVH TXDOLWLHV HDUQ KHU FKDUDFWHUL]DWL|

JURZLQJ XS LQ DQ XQUHDO ZRUOG RI YL'GHR DQ
c$" ?7*&%6" 9*+EM72594%374*6" E$54$91" 2E"*OA&25%:*" $56/ Bl UREGB* BYZOC"
4Y*" 49%&+2:1" :2*9" E%2=" %*A%*9*54&5:" Y*%2*9" 42" %*A%*9*54&5:" A*2A+*" 7Y 2" $!
$?7$%*" 2E" 4Y*" =14Y&T7$+" 94$439" 2E" 4Y29*" Y*%2*9C" $56" +25:" E2%" 4Y*" 9&=A+*%
=2%*"Y*%2&7"4&=*9@
ZY*'ES74"4Y$4" W% T7$6&$":*49C " $772%6&5:"42"Y*%"E$4Y*%C"Y*%"c4?&94%6"52

WKH JUHDW XQLYHUVH" |URPO.RISYV FEBIUICPT2zEA'PIR Q
W9&=28[9"4%&+2:1"&49*+E@"W%7$6&$"9$19>"CF[=":2&5:"42"?%&4*"Y &942%& 7$+"5

NQRZ KR FDUHVY DERXW DFDGHPLF UHVSHFW"
&54*%*94&5:"$56"$%*":2&5:"42"9*++"$56";*" E$ QBN RE'W+4Y 23: Y "W9I&=28"

LV LURQLFDO RI $UFDGLDYV UDWKHU FKLOGLVK DQG Ul
+2%69C"4Y*"%$4Y*%"9&=A+*"A%$:=$4&7"A917Y2+2:1"4Y$4" W% 7$6&$"$44*=A49"42"
Y*%"=&99&25"42"+27$4*"4Y*"G*7256"U2356$4&25"&9"=37Y"+&)*"4Y$4"2E"4Y*"A%24$:25
&5"4Y*"*$%+&* %" A$%49"2E"4%8&+2: 1@ " W% 7$6&$[9"Y*%2&9="94$%49"42"6&9&54*:9
cUVW VXEMHFWHG WR PLQGOHVYV EXUHDXFUDF\ DQG W
?2Y*5"$"%3+*%" 9Y*" 4908&*9" 42" =$5&A3+$4*" 2$549" 42" %o*A+$7*" Y &9" A%*8&239" =& 9«
ZLWK KHU :KHQ $UFDGLD UHDOL]HV VKH KDV HQFRXC
JRXQGDWLRQ VKH LV ORRNLQJ IRU VKH EHFRPHV D WH

Rl ZKDW D ¢FWLRQDO KHUR VKRXOG EH DEOH WR GR |
9&43%$4&25C"?Y&TY"&9"$5"&%25&7"72==*54$%1"25"4Y*"A+$39&;&+&41"2E"4Y*" A3+A™
5,W PDGH KHU IXULRXV ,Q VLPLODU VLWXDWLRQV LQ
4Y*"Y*%2"E2%*9$7"4Y*"7257+39&25C"?$9"A%*A$%*6"E2%"&4"?Y*5"&4" 7$=*C"$56"9

*H:KLOH $UFDGLD VHHPV WR XQGHUVWDQG WKH GXELRXV C
$VLPRY WDNHV DQ HYHQ PRUH LURQLFDO DSSURDFK WR

10")*+8%9%$#+%.+PZBEHUH D FKDUDFWHU VFROGYV DQRWKHU 3<R
QRYHOV ~ WR KDYH WKHP UHSO\ 2] FRXUVH8P+KDYH + DQ
A0"&Y%6%/-)0BYEDY$#-+203+ I DE)GH")<"-3+"93&,&9-+,$"$++$"/0"&0)-3+,"4-3+"./9-1,+")<"&"

3XULWDQ  VKH NQRZV IURP 3KLVWRULFDO QRYHOV' DQG F
6XFK QRWLRQV VHHP WR UHAHFW VRPH RI WKH FULWLFLV

TR
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VKH MXVW YI3:W. WRBHE'NMSAA*SHEQY-R@"G37Y"9*+EM623;4"=&B*6"
284Y"9*+EM$?$%*5+99"=$)*0"Y *0%"$"=206*"72=A+*B"8*%69&25"2E "4 Y *"E343%*"Y &942Y
$68*543%6%"Y*962"4Y $5"2Y $4"AY*"2Y 2+*" 4% 8+2:1"92"ES%"Y $9"6&IA+$1*6 @
S6HDUFK E\ WKH 0XOH” VKRZV WKH 6HFRQG )RXQG|
&54*%+36*9"$9"$5251=239"7Y$%$74*%9C" &5 *EE*74"$9"=*0*"6&9*=;26&*6"82& 7+9"4)
DUH SODQQLQJ WKH PDQLSXODWLRQV ZKLFK UHVXOW
¢QDO 36HDUFK E\ WKH )RXQGDWLRQ ~ VKRZV LQ PRUH
:33%68&$59"2E"4Y*" G*+625" S+$5@"W9"4Y*" UL%I4" GA*$)*%" 2E"4Y*"G*7 256" U2356%
A*$TY*9"4Y*" &54%8& T$T7&*9" 2E" AQ17Y2Y&I42%1" 42" Y 89" 9436*54C" 4Y*" 7254%$94";
AY* 7$+="$56"9*+EM$993%*6"*5:85*+069" 2E" Y 3=$5)&56[9"QA917Y2RY&942%1"$56"4
IXWLOH VFKHPLQJ Rl WKH ¢UVW )RXQGDWLRQ LV HPSK
AY*"U&Y%94" GA*$) %" $56" Y 89" 9436*54" 88&*2" 4Y*" G*+625" S+$5"39&5:"$" 6*8& 7*" 7$+4
SSULPH UDGLDQW ~ WXUQV WKH SURFHVV RI KLVWRU\ |

>:@LWK D JUDGXDOO\ OLYHQLQJ AXVK WKH WZR ORQJ :
U&%694C"$" A*$%+1"?Y &4*C"35%*+&*8*6C"4Y*5"$" 4%$ 7+ 2E" ES&54" 6$%)5+99" Y 06" $5¢
DQG ¢QDOO\ WKH ¢QH QHDWO\ SULQWHG HTXDWLRQV |
Y$8Y%+8&5"4Y $4"2$8*%6*6"4Y %623 Y "4Y *"6$%)*%"E2%6*94"+8&)*"$" 04 PE Y & "Y%&+++4@"C

,Q WKLV ZD\ RSHQLQJ WKH 30DQ DV D SLFWXUH OL
=2=*54"2E"4Y*"93;+&="C +&)*"$";&;+&7$+"=2=*54"2E" 7%*$4&25" 4Y $4" 94$%49" ?&4Y
?Y &4 +&: Y4 " *E2%*"4Y*"8&93$+"*BA*%&*57*'43%59"&542"4Y*" A$942%$+"97*5*"2E"$"
ZLWK ULOOHWY 7KH 3SULPH UDGLDQW’ ™ RIIHUV D PDJC
WKH VDIH GLVWDQFH RI QHDWO\ SULQWHG HTXDWLRQ)
X"4Y*' G*+625"S+$5C"$56"4Y*"'c%*6"Y $&Y%+&5*h"72%%*74&259"42"4Y*"S+$5C"?&4Y.
REVHUYHU KDYLQJ WR EHFRPH HQWDQJOHG LQ WKH DF
RI KLVWRU\ LQ WKLV ZD\ WKH 6HFRQG )RXQGDWLRQI
UDWLRQDO DFWLRQ S5DWKHU WKDQ EHLQJ SDUDO\]JHG
WKH REVHUYHUV RI WKH 3ULPH 5DGLDQW DUH TXLFN V
WDNH FRQWURO E\ WKHLU HTXDWLRQV ZKLFK WXUQ KI
25+1";*"8&*?*6";34"$+92"=$5&A3+$4*6"$56"94**%*6 @

JRU D PRUH GHWDLOHG GLVFXVVLRQ RQ WKH VXEOLP
3(QOLIJKWHQHG ~

> IXUWKHU RQ LQ WKH VHULHV WKHUH DUH RWKHU EULHI
DV D YLVXDO REMHFW ZKHUH WKH 3ARZ Rl KLVWRU\" LQ W
VHHQI3H J

TS
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ZY*" 2%&:&58H()*$+"( "4%&+2:1"*569" ?&4Y" $5" $4=29AY*%*" 2E" 4%&3=AY"
9Y$627*6" ;1" A$%$52&$" 25" 4Y*" U&%94" U2356$4&25[9" A$%4@" W:$&5C" &56&8&!
$44*=A4"Y*%28&T7"$74&259C";34"4Y*1"$%*"52"+25:%%" " 4Y*"Y*%2&7$++1"9377*99E3+"
OHQ $W WKH VDPH WLPH WKH JXDUGLDQVKLS RI VRF
7+*$%+1"8&9&;+*"$56" Y &942%& 7$+"*BA+2&49C";34";1"4Y*" Y &66*5" :3$%6&$59Y &A'
G*7256"U2356$4&25@" W9" 4Y*" 39*%9" 2E" A917Y2Y&942%1C" 4Y*" G*7256" U2356%<
$%*"4AY*"$T743$+"E2%T7*";*Y &56"$++"6*8*+2A=*54C"$56"4Y*&%" %*+$4&25"42"Y &9429
$74&8*":35%6&$59Y&A"2E"927&*41"&9"6&97399*6"&5" 7Y SAL* YN N@"ZY*"'&56&8&63%+
%*43%5"&5"W9&=28[9".IJN-9"_2;24"528%E* @ 1-%"3%/$H3BY4 %6*?1)%/"' (%

ZLWK WKH FKDUDFWHU RI (OLMDK %DOH\ ZKRVH GHWF
E2356$4&25"E2%"Y3=$5)&56[9"*BA$59&25"&542"9A$7*C"$9"6&97399*6"&5" 7Y $A4*U
F56&8&63%+"Y*%2&79"$%*"8*%1"=37Y"A%*9*54"$+92"&5"W9&=28[9".JL-9"$66&4&25
4Y*"9*%&*9C"?Y*%*"4?22"%2;249"*72=*"4Y*":26+&)*":3$%06&$59"2E"4Y*"?Y 2+*":$+$B1"
&5!"#"$-%*()%<FB+41 DQG WKH FKDUDFWHU RI *RODQ 7UHYL]I
4Y*" Y 2+*":$+$B1"&5()*$+"(M-%<).1 @"ZY*9*"6*8*+2A=*549"?2&++";*"6&97399*6"
&5"7TY$A4*%9"O"$56"N@

?:A$%&0%+32,01$ 4#;/4 7 -53%)%+#-$&.$ " - ! &4)$ $
102$ 14#/ ' § #0

F5"4Y&89"7Y$AL*%C"F"Y$8*"6897399%6"Y 22" W9I&=28"=$)*9"39*"2E"4Y*" E%$=*?2%)"
AY*Y &I42%&T$+"528*+"$56"$%:3*6 "4 Y $4"$"<$%+1+*$5"7257*A4&25"2E"Y &942%1"$9"
*UHDW OHQ OHDGV LQ $VLPRYJV ZRUN WR QDUUDWLYH

9)&++9" $56" &5:*5&239" 2$19" 2E" =$58A3+$48&25" 6*8&9*6" ;1" E343%*" %2;;*%%" ;$%25¢
$56"=*0%67Y$54"A%&E57*0@RZY*$+"( WULORJI\ SURMHFWYV ZRUOGV

89" =$6*" &5":$7)%22="6*$+9" :1" A27*%" *+&4*Q" AYSAC" $4" +*$94" &6*$++1C" 22%)" E
WKH EHQH/{W RI WKH PDVVHV W VHHPV WKDW WKH
DQG GHWHUPLQLVP LQ $VLPRYYV VFLHQFH (FWLRQ D
LGHDOV SRVLWLYLVP DQG RSWLPLVP LQ WHUPV RI

2&4Y" 715878&9="$;234" 4Y*" 5$43%*" 2E" Y3=$5" :28*%5=*54" $56" Y&9I42%1@" ZY*
7%&9&IMT7*54*%*6" $56" $34Y 206&4$%E&S5MI4**%*6" 7257+*A4&25" 2E" Y &942%1" $56"
G\QDPLFV HQDEOHV WKH *UHDW OHQ WR WDNH FRQW!
ZRUN WLUHOHVVO\ WR ¢QG WKH PRVW HIIHFWLYH ZC
Y3=$5841@"G37Y"615$=879"=$1"7$%%1"&=A+&7$4&259"2E"6*4*%=8&5&94& 7" T25T*A
2E"Y&9429%1C";34"$+4Y23:Y"&4"Y $9"92=*4&=*0"**5"8&*7*6"$9"$"9& 5" 2E" A*09&=&9-

TT
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$56" 715&789="$;234" Y&942%1" $56" :28*%5=*54C" WO&=28[9" <$=A;*++&$5" Y*%(2*9"
5*8%064Y*+*99"4$)*"4Y*"Y 8942%& 7$+"615$=879"$9"$5"*BY 2064$4&25"42"6 2" $++"4Y*]
42" 94%*%" 9278*41" 422$%6" 2Y$4" 4Y*1" 8&*?" $9" 4Y*" :*94" 723%9*" E2%" *8*06125*@"
FHQWUDOLW)\ RI $VLPRYTV NLQG RI SRZHU ¢JXUHV LV I
*ROGHQ $JH VEFLHQFH (FWLRQ ZKLFK FKDQJHG WKH IR
HPSHURUV WR VFLHQWLVWY DQG EXVLQHVVPHQ ZKR
94++0"927&* 41" +&)* " *5+&: Y 4¥5+6"+5: 85+ %69 @

$OWKRXJK WKH VWRU\ VHTXHQFHV RI ERWK $VLF
KLVWRULFDO DSSURDFK DW WKH KHDUW RI $VLPRYTV
92+*=5"\5+&: Y 4*5=*54"9A&H&AC"?Y &+*"V*&5+*&5[9"942068*9"$%6*"=20/6*"A+3%$+& 94
$4"48=*9"A$%26&7@"V*&5+*&5"E2739*9"25"&56&8863$+9"&5"E343%*"Y &942%& 7$+
=$)&5:" Y&9" 942%8&*9" =2%*" 7Y $%$74*%M6%&B*5C" *BA+&7&4+1" W=*%6&7SM7*54*
=206*"68%*T4+1"4&*6" 42" T 254*=A2%$%1"&993*9 @"W9I&=28[9"9*06&*9C"4$)&5:"& 49"/
=26*+"E%2="\6?$%6"d&;;25[9"1%K 108+(1%*()%&*88%"3%S$:1%!"F*(%<CREA1
AY*"24Y*%"Y$56C"9**=0"42" ¥ ES%"*523: Y " %*=28*6"EY2="4Y*"A%*9*54" 42" 937 7**6"
LQ PRUH JHQHUDO DQG DEVWUDFW VSHFXODWLRQV RQ
:KLOH QHLWKHU ZULWHU GHYHORSV KLV FKDUDEWHU\
34" AR T&BS;+H"6*8*+ 2A=*54"85"4Y*")&569"2E" 7Y $%$74*%69"WI&=28"+=A+219"&5"Y ¢
VHULHV DW ¢UVW WKH\ DUH *UHDW OHQ RI KLVWRU\
72=%"T4+29%04" 42" 4Y*" A%*9*54" 2E" 4Y*" E$%ME343%*" 5$%%$42%C" 4Y*" 7Y $%$74*%
=206*" Y 3=$5" $56" =206*" %*$+&I4&T" 4Y%23:Y" 4Y*&%" 9*+EM623;4" $56" E%394%$4&
WKHLU LQDELOLW\ WR LQAXHQFH WKH HYHQWYV 6WLOC
422$%6" 4Y*"*56" 2E" 4Y*" 4%8&+2:1C" AY*" 2%68:&5%+" 5248&25" X" 4Y$4" 25+1" 4Y*" 25*Q"
A299*99"$" 93A*%6&2%" 356*%94$5685:" 2E" Y &I42%& 7$+" E2%7+9" 7$5" SEE*74" 4Y*&2
X" &9" 72%%2;2%$4*6@" W++" &5" $++C" WI&=28[9" 22%)C" $+25:" 2&4Y" V*&5+*&5[9C"
D QHZO\ GLVFRYHUHG FRQVFLRXVQHVV Rl KLVWRULFL
$56" 9*8*06$+" 7%&4&T9" Y$8*" 93:7%94*6" 4Y$4" AY*" cO*59*" 2E" 2256*%b" &5" W9I&=28|
&S+ "9*U&*9"+&*O"AY*T & +1"&5"6* A& TALS:"Y &942%1"$56"& 49" %$56"92*+AQ"
E2%"*B$=A+*C"\+)&59"JIR@"

WO" <9&79%%61M_25$1" 524*9C" 2Y$4" &9" &54*%*94&5:" &5" 4Y*" Y &I42%&T$+" =
WKDW VFLHQFH ¢FWLRQ DXWKRUV XVH 3LV QRW RU (
206"|8$+3%;+*["$": &8*5"IE[9"$6SAL$4E&25"2E"$"Y &O42%& T$+"=26*+"&9C";34" 7Y $4" &4¢
LPSOLEDWLRQV DUH’ +H YLHZV VFLHQFH ¢FWLR(
$:94%$74*6C" 92" 4Y$4" CAY*" 7$39*MSE6M*EE*74" TYS$&5" 2E" Y3=$5" $56" 5$43%$+"*8*
&9"F=A4&*6"2E"4Y*" ES4$+8&41"2E"ESTA"$56"*BA*%&*57*h"QLOR@"F5"$"9*59*C"d2+¢€

LUU
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VFLHQFH ¢ FWLRQ SLRQHHUHG WKLV DSSURDFK E\ SUH)\
*845"25"Y 8942061 C"$9"%$4Y *%"$:94%$74C" &5 4*++*743$+"$%:3=*549@

V*&5+*&5[9" $4" 48=*9" A$%26&7" $56" 9*+EM72597&239" SAAY2$7Y" 8+069" 4275
$"72==*54%%1" 25" AY*" 7254*=A2%$%1" 22%+6" 2Y&TY" Y*"*B4*569" &542" 4Y*" E343%’
1" %*A*$A&5:" A$A4*659" 2E" A$94"*8+549@" WO&L=28C" 25" 4Y*" 24Y*%" Y$56C" $&=9" =
92+*=5+1"&542"4Y* E343%*C"$56" 85" 6285:"92" 4$)*9" 4Y*"5&5*4**54Y " T*543%1" d%*S
0DQ DSSURDFK DV D VHOI HYLGHQW SDUW RI WKH KLVV
KH VHWV WR ZULWH ,Q KLV ¢FWLRQ $VLPRY VHHPV \
AY$4" 89" :$9*6" 25" AY*"\5+&: Y 4*5=*54" 86*$+" 2E" A%2:%*99C" $56" 4Y*" 5$%%$4&8*9'
GHFD\LQJ FLYLOL]DWLRQV j OD *LEERQ DUH EOHQGH
6*8*+2A=*54C" 4Y*" &6+$" 2E" Y&942%1"$9" A%2:%*99C" $56"9278$+" T$%?&5&9=@" G.
AY*'9$=*"4&=*C"WO&=28[9"9*%&*9"=28*9"&5"4Y*"2AA29&4*"68&Y*TA&25": 1"4Y *"5+*6"E;
IDVW SDFHG SXOS QDUUDWLYHV DQG &DUO\OHDQ *UHTE
&=A+&*9"$"8&*?"2E" Y&I42%1" Y& Y +1" 6*A*56+54" 25" &5688863$+" Y*062+9C" *8*5" &E
A%*=8*"2E"AZF)*$+"( "4%8&+2:1"89"4Y $4"&56&8&63%+"$74825" 2&++"524"SEE*74
723%9*"2E"Y&942%1@"

\+)&59" A2&549" 234" AY$A4":$9&5:" $" 5$%%$4&8*" 2E" E343%*" Y&I42%1" 25" 4Y*"
89" A%2; +*=$4&TC" *7$30%" &4" $4" 257+ 9¥*=0" 42" 356+%=&5*" 4Y*" 524&25" 4Y$4" 4Y*
IXWXUH FRXOG EH VLJQL:{FDQWO\ GLIIHUHQW IURP Wi
D 3SSUHGHWHUPLQHG WHPSODWH’ +LV ODU[LVW SR
Y+ WOE=28"9*+=0"42"2$94*" 4Y *'4%&+2: 1[9"A24*5A&$+"E2%"Y &I42%& 7$+"=$4* ¢
$56"9&=A+&E1"4Y* A%27*99"2E"Y&942%1":1"524"+5:$:85:"&5"$"6&$+*74& 7" 2E"Y &94
GLIIHUHQFH ,Q (ONLQVYV YLHZ DV $VLPRY FUHDWHYV
UHSHDWYV LWVHOI KH LV WDNLQJ KXPDQV DV :REMHFW
$9"$"#a10$%*()%"#al BB "4Y*'=$)&5:"2E"Y &942%1b"Q.-/X.-KC*=AY$9&9"2%8&:&5$+R @
ZY39C"&5"\+)&59[9"%*$6&5:C"W9E=28[9"7Y $%$74*%9"$%*'c5256*97%&A4"A$?59C"3!
42"4$)*"AY*&%"6*94851"€542"4Y*&%"2?75"Y $5690"Q.-/R"$56"4Y*"U2356$4&25"9*06&*9"
IDLOV WR DGKHUH WR $VLPRYJV RZQ QRWLRQ RI *VRF
WKH 3LPSDFW RI VFLHQWL¢(F DGYDQFH XSRQ KXPDQ EF

+RZHYHU (ONLQV RYHUVLPSOL¢HV $VLPRYfV VHU
25"$" 9&5:+*" 94296 1C" CZY*" d*5*%$+Ch" 2Y&TYC" 42" *" 4%3*C" 9*49" 234" 42" 6*=25949
WKH LQVLIJQL¢(¢FDQFH RI LQGLYLGXDO DFWLRQ LQ FR(
FE2%*" &A@" V27*8*%C" F" 223+6" =$&54$&5" 4Y$4" 2Y$4" \+)&59" 99" $9" W9I&=28
CE$&+3%*" 42" :%$OA" AY*" 7T2=A+*B&A&*9" 2E" Y&I42%& T$+" =$4*%&$+&9=b" Q.-/R" &
DQ DWWHPSW DW XWLOLWDULDQLVP $VLPRYJV VHUI

LUL
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4Y*"*+&4*" $56" 4Y*" Y*962*9" 7Y 29*" 34&+8&4$%&$5&9="9**)9" 42" A%28&6*" 4Y*" :%*$4
226" E2%" 4Y*" +$%:*94" A299&;+*" $=2354" 2E" AR2A+*@" ZY*" A%*93=9;+1" 2AA%*99*(
=$99*9"$%*"5*8*%" %*$++1"7259&6*%*6"$9"937YC"$56"*8*5"4Y*"524&259" 2E"E%**" "
$56"6*4*%=&5&9="3$%*"=294+1"+*E4"&5"4Y*";$7):%2356"X"4Y*"%3+&5:"*+&4*" %*=$&
I[UHH WR GHWHUPLQH WKH KLVWRU\ RI WKHLU VXEMHF
EHQHYROHQW GLFWDWRUVKLS RI WKLV UXOLQJ HOLW
&DPSEHOOYYV PHULWRFUDWLF LGHDOV 7KDW LV $VLF
ZRUOG GLYLGHG LQWR WKH RQHV ZLWK SRZHU DQG W
2E"$++@"ZY39C"4Y* 2% &RSH (Y% 4%&+2:1"62*9"524"*8*5"7259&6* %" %*82+4&5:"
$:$&594"4Y*"*=*04:&5:"U2356$4&25" Y**=251C";*7$39*"4Y*"?2Y 2+*" A2&54" 2E" 4Y*"
=$5&A3+$4&259" &9" 42" E2739" 25" 4Y*" A%27*99" 2E" *94$;+&IY &5:" 4Y$4" Y*:*=251" &
2%6*%"42"7254%2+"Y3=$5)&56"92"$9"42"9$8*"'&4 @

$ UDWKHU GLIITHUHQW LVVXH WKHQ LV WKH TXH
6*4*%=8&5&9="?8&4Y"%*:$%6"42"Y3=$5"Y &942%1C"4Y $4"9**=9"42"+&*"$4"4Y*";$7):%23!
2E"W9&=28[9"A917Y2Y&942%1@"W9"W5:39"Z$1+2%"Y$9"524*6C"4Y*"A917Y2Y&94
W9&=28[9"9*%&*9"+*$59"Y*$8&+1"427$%6"%*637&5:"927&$+"A%27*99*9"&542"92=*4"
4Y$4" 7$5" ;*" *B4%SA2+$4*6" E%2=" &56&8&63%+" A917Y2+2:1C" $56" Y*C" 422C" A2,
234" 4Y$4" 6*9A&A*" AY*" T+$&="4Y$4" Y &I42%&T7$+" TYS5:*" 7$5" ;*" A%*6&74*6" ;1" 7%:
A917Y2+2:1C" 4Y*" 9*%&*9" 9**=9" 42" %*+1" 25" c=$7Y&5$4&259" ;1" E*?" &56&8&63%+
Q/ XIPR@"F56**6C"W9&=28[9"7Y$%$74*%9" 9**="42"%*+1"25"?2Y$4" Y*"$%:3*9"&5"Y
*99$1"25"cG27&$+"G7&*57*"U&T74&25b>"A$44*%59"7$5";*"6&948&5:3&9Y*6"&5"Y &942%
WKXV DOVR SURMHFWHG LQWR IXWXUH 7D\ORUfV FUL
UHODWLRQ RI $VLPRYYV QRWLRQ WR ODU[LVPWIU FULW
WKH VDPH WLPH $VLPRYYV ZRUN UHAHFWV D &DPSEHO
927&$+"97&*57*9C"2%"4Y*"?&++8&5:5*99"42"A%*9*54"927 &$+"6*8*+2A=*54"$9":28*%5*¢
+$?9"9&=&+$%"42"4Y$4"2E"AY19& 79" X" "4Y*"E356$=*54$+"2A4&=&9="4Y$4"4Y*":*5&3
Y3=$5)&56C"?Y*5"2A*%$4&5:"&5"$"?2%+6":28*%5*6"; 1"4*7Y52M=*%&427%$4&7"&6*$+
FDQ SURGXFH VROXWLRQV DV WKH\ DUH QHHGHG KRZH
DVNHG :KHQ ZH FRQVEHEG2RU)WHKH OMEPIEBA"354&+"4Y*"*56"
2E"4Y*"29%&:&5%+"4%&+2:1C" Y &942%1"=$1"Y$8*" A%2:%*99*6"&5"$" 71 7+&7$+"=$55

+RZHYHU LW VHHPV WR PH WKDW 7D\ORU LV RQ VRPHZK
0)-/)0"-38&-1%:032$"9(/6)7:"F) 16%"*+"480"&66+7),:")0"-3+"6/'/-&-)0$")<"3/$-),/9/$ " &0%"

GHWHUPLQDWLRQ" TWG LQ 7D\ORU RQ WKH EDVLV WK
/$"/0-,)%19+%"/0*&$#-)&" S RU .DUO 3RSSHU $V VXFK LQ P\ YLHZ $V
PRUH URRP IRU DJHQF\ DV UHJDUGV KLVWRU\ £+ HYHQ LI L
7D\ORUfV GHWHUPLQLVW LQWHUSUHWDWLRQ ZRXOG DOOF

LUM
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HYHQ LI SVIFKRKLVWRU\ UHTXLUHV UHGXFWLRQLVP WR
6*9&%*"42"=$5&A3+$A* AY*9* T 17+ 9@"ZY &9"=$1"*"?Y 1"W9I&=28[9".JL-9"$66848&259"4
AY*"Q*08*Q"Q*F)" 42" 2" ¥1 256" 4Y *O*" 71 7++OC 85" & E"&4"&9"; 1"4Y *" &=A* Y E*74"92+34.
2E"=2%*"*B4*5988*":3$%6&$59Y &AC"$9"?*"9Y $++"9**"&5"TY$A4*%"N@

$OWKRXJK WKH OHDGHUVKLS E\ *UHDW OHQ LQ $V
&9"93AA29*6+1" $" 4*=A2%$%1" 94$4*" 25" AY*" 2$1" 427$%6" $" 5+?" 94$;8+&41C" $9" £
A$44*%%5" 2E" 7%89&9"=$5$:*=*54" &9" U* A*$A*6C" &4" &++394%$4*9" 4Y*" 8&*?" 2E" Y &C
D SHUSHWXDO XUJHQF\ ZKHUH WKH LGHDOV RI GHPR
Y2+6@" WO" 4Y*" E%254&8*%" 9278&*41" 2E" W9&=28[9" U2356$4&25" &9" :3&+4" $56" =$
WKURXJK FULVHV WKH FKDUDFWHUV VHHN MXVWL¢FD)
226" E2%" $++" Y3=$5841@" V*&5+*&5[9" %*A%*9*54$4825" 89" =2%*" $=:88%+*54" §
A%288&6*9"=2%%*"2E"$"715&7$+"72==*54$%1"25"Y &9"7254*=A2%$%1"?2%+6 @"H34"*
&5" WO&=28["()*$+"( " 9*%&*9C" 4Y*" 524&25" 2E" *5+&:Y 4*5+6" *5:85+*049" +*$69"
42" 7254%$68748259" $4" *8*%1" 43%5@" V&I" :%$56" 5$%%$4&8*" 2E" Y3=$5)&56" &
IXWXUH UHVXOWV LQ WHQVLRQV EHWZHHQ VHYHUDO
AY*" $++M*572=A$99&5:" 8&I4$" 7Y &TY" &4" 9*%)9" 42" SEE2%6@" ZY&9" &9" *8&6*54" 4Y
B&TY242=8*9" 4Y$4" *B&IA" *4P**5" AY*" T25T+AAL" 2E" Y&9I42%1" 4Y$4" WO&=28[9" 22%
VHHP WR LPSO\ DQG WKH (QOLJKWHQPHQW LGHD RI S
WO&=28[9"22%)"A2&549"422$%6" $" 4*598&25" 425" 4Y*"\5+&:Y 4*5=*54" EY%**62="
$56"4Y*" &57%*$9&5:+1"28*%A22*%&5:"5248&25" 4Y $4"927&*41"5**69"$"=*TY $589="4
Y*A"&A"25" AY <% &Y 4" T 23% 9% X "92=*4Y &5:"4Y $4"93%A$99*9"6*=27%$71C"$3427%$
206"$51"2E"4Y*" *5*0$++1"$77*A4*6 " E2%=9"2E": 28*%585: @

ZY*' 5*B4" 7Y $A4*%" *B$=8&5*9" WO&=28[9" 9*%6&*9" E%2="4Y*" A2&54" 2E" 8&*?"
AY*"E%254&*%" Y 8&942%1"&4"*=A+219@" W9"F" Y $8*'524*6C"W9I&=28"%*A*$4*6+1"Q
MX[WDSRVH SDVVLYH HQF\FORSHGLF DSSURDFKHV W
$7488*C"*5:85**06&5:"$AAY%2$TY*9@"WO"F"9**"&4C" 2Y*5" Y*"*=A+219" 7Y $%$74*%9'
WR WKH SRSXODUL]JHG YHUVLRQ RI $PHULFDQ FRZER\
PHQ RI DFWLRQ + $VLPRYJV VHULHV SURMHFWYVY WKH Y
*BAS59&25" &9" 4Y*" 92+34&25" 42" AY*" A%2:+%=0" 06*8*$+*6" 11" 4Y*" $7$%*5*99" $56'
356*0694$5685:"2E"Y&942%1@

7KLV LV VRPHWKLQJ WKDW $V LRRIXFHIELQROMISMRIIM A08-Q
12&$) ZLWK WKH QRWLRQ RI D JDOD[\ ZLGH FROOHFWLYH FR

LUN
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. 4&0 ! #4$/02$ #C*/0-,&0,-;

F'E**+"4Y$4"?&4Y 234 BA$59&25"2E"92=*"92%4C"Y3=$5&41"7$5524"$68$57*@"F4"62*9
Y$8*'42" ¥ *2:%$AY &7$+"*BA$59&25C";34"4Y $4"&9"4Y*" T+*$%*94"?$1"2E"&5637&5:"24Y
NLQGV RI H[SDQVLRQ DV ZHOO %!'tCHIMNFBHETORI LQ $VLP

7KLV FKDSWHU FRQWLQXHV WR EXLOG D EHWWHU SLFW
WKH WKHPH Rl IURQWLHU H[SDQVLRQ WEK#$2VHFRQG
&"()*$+"(% 9*%&*I@'ZY*A%*88&239"TYSAL*%'DY 27+6"4Y $4"4Y *'&6+$"2E"356+%694$56¢
Y&942%1"$56"$7485:"3A25"4Y &9")522+%6:"&9" 25+ 2E"4Y *"7 2065*%69425+9"2E"4Y *"9* %,
ZY&9"2$9"6&97399%6"85"4*0%=0"2E"4Y*"73+43%$+"Y &942%&7$+'"7254*B4"2E"WO&=28
849" 7255*74&25" 2&AY"\5+&:Y 4*5=*54" &6*$+9C" $56" 4Y*" +&4*%$%1" *5%+*9" 2E" 97&*
¢FWLRQ DQG KLVWRULFDO ¢(FWLRQ $V VXJIJHVWHG $
11"Y&942%1",24Y 25" AY ¥ +*8*+"2E"4Y *=*9"$56"5$%%6$4&8*"94%3743%*C"$56"&5"6 2&=
Y& Y +&: YA AY*' %2+ 2E"Y &942%&T$+"$2$%*5+99"$56")522+*6:*"'&5"4Y*'9*%&*9@"F5'
42" B$=&5*"AY*" 4Y*=*"2E" 4Y*"E%254&*%C"F"E2739"25"4Y*"2$1"4Y*" 72597 &2395*99'
Y&942%1"89"7+29*+1"%*+$4*6"42 " E%2548*% " *BA$59&25"$9"$"=26*+"E2%"94**%6&5:'
F5" A$%4C" 4Y*" 6897399&25" Y*0b*" %*889849" &) 2% &BHH&+2:1"
DQDO\]JHG LQ WKH SUHYLRXV FKDSWHU EXW IURP WK
4Y*=*"$56"4Y*"&6*$"2E"$"5* 79984142 *BAS56" 85" 2%66%" 42" %+ 4$&5" 73+43%$+"88&
VAO6*"F"$+02"43%65"42" W9&=28[9".IN-9"%2; 24" FIEE+@'1-%"3%/$DLINOR"$56"
1%6*21)%/'( "Q.JNKRC"$56"42" Y&9" .JL-9" 5Z3*(8+"(M-%<).1 "Q.JL,RC"
1"#'$-06"396K*=(%Q. JLPRGF'$-%6* () %<FB+4 10 JLNRC "$BE)*$+"(96+ () %<*4$: "
Q.JL/IRC™?Y&T7Y"7254&53%"$56"7255* 74" 4Y *'%2;24"528*+ BEFFENY  "9*%6&*9"
&542"25*" :%$56" 5$%%$48&8*" 2E" E343%*" Y &942%61@" WO" 4Y*" JL-9"528*+9" %*4%2¢
+&5)"4Y*" 472" 9*06&*9C" 4Y*1"43%5" WO&=28[9" ,-C---"1*$%69" 2E" E343%*" Y &942%1" &
FKDLQ RI F\FOHV Rl VWDJQDWLRQ DQG UHYLWDOL]DWL
%*&58*54&259"2E" 4Y*" E%254&*%@" ZY39C" 4Y*"$44*54825" Y *06*" &9" 25" 4Y*" 7255+7
WO&=28[9" 9*06&8*9" 2&AY" AY*" 73+43%$+" Y&I420%&T$+" 7254*B4" 2E" W=*%& 7$5" *B/
DQG WKH LGHRORJ\ Rl ODQLIHVW '"HVWLQ\ :KLOH WKH
$VLPRYTV ZRUN SODFHV VFLHQFH ¢FWLRQ LQ IUXLWIX
Y06 4Y*"E2739"&9"25"Y 27" 24Y "2E"4Y 29" *506*9"7 2*B&IA"X"$56"Y 22"4Y *"7 258*54& 2E
RI WKH :HVWHUQ KHUR SOD\V LQWR $VLPRYfV GHYHOI
HPSKDVL]LQJ WKH KLVWRULFDO FRQQHFWLRQ ZLWK IU

LUP
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A9%% #0 %#HS ,%! ,&0$/02$ ! "#$ . 4&0 ! #4

ZY*A%2=85*57* 2E E%2548* 06" 4Y *=CEHMN"(  "A%&+2:1C" &) AYHSAA*SU$57*"
2E"Y&94206&7$+"=26%+9"24Y*%"4Y$5 " 4Y*" 2=$5"\=A&Y*C"9**=0"42"Y $8*": 25+"+$V:*+-
35524&7*6"&5"97Y 2+$%9Y &A" ¥ 7$39* 2E"WO&=28[9"*BA+$5$4&259"2E"39&5:"d&:: 25]
Y+-$"49'$9" $" =26%+" Q*@LFT49 "P..R@"W+A4Y23:Y" 92=*4Y&5:" +&)*" 4Y*" CY$%9Y"
E%254&*%"*B&IA*5T+2E"4Y*"U2356$4&25h"QT&Z2==$92" K,R"Y$9"277$9&25$++1"*
=*54&25+6C" PY$4" 4Y&O" 524825" $743$++1"*54$8+9" Y$9" 524" Up*$++1" MH5" *BA+ 20+
_$AY*%C" Y&O" 229%)" Y$O" 5" 0436&*6" E%2=" =206*" $:94%$74" AY&+292AY&T$+"
&6*2+2:&T$+"$5:++9C" &8E&5:"%&9*'42"6&97399&259"$: 234" &=A*%8&$+&I=C"6*4*%=&!
DQG XWLOLWDULDQLVP &DQGHODULD ORRUH DQG
VXJIJHVWHG WR KLP LQ LQWHUYLHZV $VLPRY KLPVHO
AY* A299&:+* W=*06& 7$5" ASY6$++*+9" &5" Y &9" 22%)" $9" 35&54*%6*94&5:" $56" 9&=A+1
WR KLV $PHULFDQ FXOWXUDO EDFNJURXQG DQG H[SR)
5@A@C"F5:*%92%+"KRRE@® YHU WKH FRQVHTXHQFHV RI WKDW E
&=A2%4$54"4Y $5" 89" *5+0p$++1"$7)522+*6:*6C " 7$39* 2E " 4Y*2$19" 85" PY &TY " 4Y*1'
2A*5"3A"4Y*+BAS59825&94" 4Y*=*9"&5"Y &9"22%)9@"

ZY*" A%*9*54" TY SAL*6C" AY*%*E2%6*C" *BS=85*9" 4Y*" 4Y*=+Q" 2E"*BA$598&25&8
$56" 4Y*' 5¥7+09841" 2E" $" E%254&*%" 4Y$4" %35" 4Y%23:Y" =37Y" 2E" WO&=28[9" 97&
CFWLRQ $OWKRXJK DW WLPHV RYHUVKDGRZHG E\ WKF
EQ6**" 28++" $56" 6*4*%=&5&9=C" F" $%:3*" 4Y$4" 4Y*" &6*$9" 2E" E%254&*%" *BAS59&
$%6*"$" 79%378$+" ES742%" &5" 356*%694$56&5:" 4Y*": 261" 2E" WI&=28[9"22%) @" F5"E$
&S+ "9%&*D" TS5 U+ $6" $O" 2= 4Y &5: " 2%66*%&5:" 25" $5" $++*:2061" 2E" 4Y "
KLVWRU\ Rl $PHULFDQ ZHVWZDUG H[SDQVLRQLVP DQG
AY*' 5248&25" 4Y$4" Y3=$5)&56" 5*+69" $" E%254&+%" 42" A%*8*54" 94$:5$4&25" $56" 4:
35&E1"&49"EE2%49"&5" *BA$59&25" 28*06"9AS7+C"+&5)9"WO&=28[9" 9*%6&*+9"2&4Y " U!
"DFNVRQ 7XUQHUYTV 3)URQWLHU 7KHVLV ~ $VLPRY UHS

YRU H[DP S O HC'@R*&6rEH+HT)O6MIB0-$"&-"<,)0-/+,"-3+'+$"105:032$"980
DQG GLVFXVVHV WKHP WR VRPH H[WHQW LQ $VLPRYJV V|
DQG KLV2BRYHG*@ ZKHUH WKH\ DSSHDU PRUH H[SOLFL)
QRWHV KRZ VLPLODU WKH YLHZ RI IURQWLHU SROLWLFV
/0"1%:032$"%0LV WR PDQ\ RWKHU *ROGHQ $JH ZRUNYV ‘DW
FKDUDFWHU RI +REHU ODOORZ *FRPELQHV WKH DWWULEXW
ULYHUERDW JDPEOHU" DQG (ONLQV FULWLFL]JHV WKH
WULORJ\ VHHPV DV LI OLIWHG IURP SRSXODU ZHVWHUQYV

> +RZHYHU LQ DQ LQWHUYLHZ IURP $VLPRY VSHDNV DE
VLPLODU zZD\ WR KLV QRYHOV SXEOLVKHG RQO\ D FRXSOH

LUQ
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E*$9%"2E"4Y*"7*99$4825"2E "6*8*+2A=*54"$4"4Y *"*56"2E"4Y *"E%254&*%C"$56"4%$59)|
84"&542"$"92+34&25" 2%+ *BAS59& 25" ¥72=+9" 4Y *"73%*"42"$"94$:5$4&5:" 73+43%*

F'E2739"25"4Y* E%2548*%" 4Y*=*"&5"WO&=28[9"?2%)9"%23: Y +1"&5"4Y*"2%66*¢
AY*&%" A3;+&T$4&25"$56"4Y 39" &5" 4Y*" 2966*06" 2E"Y &9" 6*8*+2A=+54" 2E" 4Y*" 4Y *=*C"
9Y2?"Y 272" 4Y* &=A+&T&A"Z3%5*%&S$5" E%254&*%" 524&259" &G YSI206& " &5$+"
A%8+2:1" *T2=*" &57%*$9&5:+1" *BA+&T&A" &5" AY*" 962:24" 9Y 2%4" 942%&*9" $56" 5
%*T*&8&5:"A4Y*&%" =294 *BA+&T &4 *BA%*99&25"&5"4Y*" JL-9"528*+0@"W9"=1"$5$+1
AY*"E%254&*%"&5"WI&=28[0"0*%&*9" &9"6*A*56*54" 25" $" 0*$68&5: " 2E " W=*06& 7$5"Y &
DQG ODQLIHVW 'HVWLQ\ E\ $QGHUV 6WHSKDQVRQ DQC
"2&5:" AY%23:Y" AY*" =$&5" +&5*9" 2E" 6*8*+2A=*54" &5" W=*0/&7$5" *BA$59&25&9="&5'
+&:Y 4" 2E" AY*&Y%" %*9*$%TY @" F5"+99*5 7+C" =1" %*$6&5:" 4$)*9" 4Y*" W=*0&7$5" Y &94
*BAS$59&2589="$9"$"AY*52=*525"4Y $4"Y $6"$+%*$6 1"+ 72=*"$"=14Y &7$+"72594%3 74"
EHIRUH PDNLQJ LWV ZD\ WR WKH V SXOS VFLHQFH ¢
ZRUN DV D UHAHFWLRQ RI WKLV P\WKRORJ\ ZLWK U
-RVHSK &DPSEHOO DQG /HR 0DU]

(%) 4 $(%&'6) . '4)%+$)9 * "%&S)  YrB(&(:

ODQLIHVW "HVWLQ\ ZDV D WHUP IRU H[SDQVLRQLVW $P

V WR MXVWLI\ WKH UDSLG H[SDQVLRQ RI (XURSHDQV
%&:Y4@" G37Y" 6*94&5$%&$5" *+*=*549" &5" W=*%&7$5" A2+&4&7$+" %Y*42%& 7" Y
2%8&:&5"&5"4Y*"*$%+1"6$19"2E"4Y*"S3%&4$5"&==&:%$549C";34"4Y*"*EE*749"2E"4Y &
4Y23:Y4"7$%%&*6"E$%";*1256"4Y *"=&6M5&5*4**54Y"7*543%1 C"$9"&4"4%$59E2%=*6
LGHDV RI FLYLOL]DWLRQDO LPSHULDOLVP DQG IXUWK
RI WKH &ROG :DU 8QLWHG 6WDWHYVY DQG OF&DUWK\LVP

,Q WKH LGHD RI ODQLIHVW "HVWLQ\ WKH FRQFHSW

E%2="4Y*"W:*"2E"_*$925"&542"4Y*"*$%+1"5&5*4**54Y" 7*543%1"W=*%&7$5"%Y*429
*8&6*57*6"E2%"*B$=A+*"&5"W56%*?"#$7)925[9"A%27+$=$4&25"4Y $4" ce Af%28&6*57
Y$9"9Y2?7*%*6"25"4Y &9"E$82%*6"+$56'&49",+*99&5:9"?&4Y234"53=;*%"$56"Y $9'7Y 29*:
\RX DV WKH JXDUGLDQV RI IUHHGRP WR SUHVHUYH LW |

60 R W N L Q T \B*¥ D&M %IVERE )+ H'%@*0-*>+ ()*+ J'$)%@%="+ %.+ $)*+ <D*&"-2(
18%0$"& VXSSRUWV WKLV DSSURDFK DV KH QRWHV 3
P\WK ZDV D VIQWKHWLF SURFHVV Rl UHFRQFLOLQJ WKH U
WR $PHULFDQ H[SHULHQFH~ ORUHRYHU IRU H[DPSOH
RI $PHULFD DV D YDULDQW RI WKH XQLYHUVDO PRC(
) URQWLHU’

LUR



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

TWG LQ )UHVRQNH $OWKRXJK WKLV FRQFHSWXDC
$H++2746" E20%" =206*" 9*73+$%" 6*8*+2A=*54" 4Y $5" AY*" *$%+8&*%" S3%&A$5" %Y *42%68
2$9"A%&=$%&+1":$9*6"25"73%%*54"A2+&4& T$+"$:*56$9"2E *BAS5982589=C"$4"4Y*"
WLPH LW VKRZV WKH LQAXHQFH RI ERWK 3XULWDQ WK
LQ LWV QRWLRQ RI IXO,00LQJ D KLVWRULF PLVVLRQ
ZKROH ZRUOG $QG ZKLOH WKH RULJLQDO ODQLIHVW 'F
&542"4Y*'$T7A825"2E" T258*%A485:"$" 28+6+%5*09" 2&4Y "% & TY "%*923%7*9"4Y $4"2$9"™
3XQXVHG RU PLVXVHG  LQWR 3D VPLOLQJ VRFLHW\ RI }
+$4*06"E2%=9"2E"4Y*" %Y *42%& 7" 43%5*6"42" 286+ %" &=A+&T$48&259"2E"*BA$59&25 €

‘KHQ WKH ZHVWHUQ VLGH RI WKH 1RUWK $PHULF
UHDFKHG WKH ZLOGHUQHVV WR EH FRQTXHUHG E\
H[SDQVLRQ VHHPHG WR HQG ,Q KLV IDPRXYV HVVD)\
U%2548&*%" &5" W=*06&7$5" V&9I42%1Ch" U%*6*%&7)" #$7)925" Z3%5+%" :$8*" $" 72598
E206="42"4Y*" &6*$"AY $4" AY*"6*8*+2A=*54" 2E" AY*"5$4825" Y $6" 5" +5$;++6": 1" 4Y*"
PRYHPHQW WKURXJK WKH SXULI\LQJ ZLOGHUQHVV RI V

ZY*"*B&I4*57+"2E"$5"$%*$"2E"E%**'+$56C"&49"7254&53239"%*7*99&25C"$56"4Y *"$68¢
2E"W=*%&7$5"9*44+*=*54"2*94?$%6C"*BA+$&5"W="%0&7$5"6*8*+2A=*54@"QZ3%5*%"F

7KH ZLOGHUQHVY PDVWHUYVY WKH FRORQLVW W VWL
$56"$%%$19"Y&="&5"4Y*"Y354&5:"9Y &%4"$56"=277$9&5"@"@"@"Y*%*"'&9"$"5*?" A% 26!
&9"W=*%&7$5@"QPPXPOR

ZY*" 729%*" &6+$" 2E" Y $4" ¥ 7$=+")5225"$9" Z3%5*%6[9" CU%254&*%" ZY*9&9h" 7$9" 4Y $4
AY*"W=*06&7$5"5$4&25%+" 7Y $%$74*%" Y$6" 5" OY SA*6"; 1" 4Y*" E%2548&*%" *BA*%6&*
2Y&TY" E2%T*6" 4Y*" 9*44+*049" 42" $993=*" $" 5+7" 884$+&41@" ZY*" E%254&*%" 7$9" §
A&=""$+%6*$61" A%*9*54" 25" 9*8*0p$+" +*8*+9" 2E"W=*06& 7$5" A2A3+$%" &=$:&5$4825"
=14Y2+2:1C"$56" Z3%5*%[9" Y 1A24Y*9&9" 6%*?" Y*$8&+1" 25" 4Y*" &6*$" 2E" 4Y*" E%25¢
$9"$"COSE*41"8$+8*h"4Y $4"A%2886*6"EYe**"+$56"$56"4Y 39"%*+*$9*6"9278&$+"A%6*99:
Z3%5*9%6[9"4Y*9&9"$+02":$8*" 4Y*"5248 25" 2E " %*: *5+06$4& 25" 25" 4Y * E%2548*%"$7$6
A+$30&;8+&41" ;1" A%2A2985:" $" YIA24Y*989" E2%" Y27" 4Y*" W=*06&7$59" 2+06*" =¢
H[FHSWLRQDO E\ WKHLU XQLTXH FRQGLWLRQV DQG GF

"AQ"<&9-2"-3/$"/%+&"3&%" *++0".,+$+0-"/0"-3+"#'+,/9&0" .)6/-/9&6" ,3+-),/9" &-" 6+&$-" $/09+"
V SRSXODU VORJDQ WR 3*R :HVW \RXQJ PDQ JR ZHVW
RIWHQ DWWULEXWHG WR +RUDFH *UHHOH\ HYHQ LI WKH
* VHH DOVR + 1 6PLWK + RQ WKH VDIHW\ YDOYH

LUS
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*B&9I4*5TH2E"AY*"*$%+1"6$19"2E"4Y*"5$4&25" QG Y$WNA'NIR@"W56"$9"G+24) &5 B4’
$%:3*9C" 4Y*" W=*%&7$5" =14Y" ;*7$=*" 25*" 2E" &5&4&$4&25" $56" %*:*5*%$4&25" 25
4Y*"E%254&*%C"4Y%23:Y"8&2+*57*"Q,. X,,R@"W4"4Y*"'9$=*"4&=*C" Z3%5*%[9"*99$1
+$=*54*6"%*$7Y&5:"4Y*"*56"2E"4Y &9"E%254&*%C"4Y 39" 7254%&;34&5:"42"$":*5*%$+'
D 3IURQWLHU DQ[LHW\" ::UREHO ZKLFK HQWDLOHG
Or*=*G" 42" Y$8*" *56*6C" $+92" 6*8*+2A=*54" ?23+6" 7*$9*@" Z3%5*%[9" *99$1" ?$9"

&594%3=*54$+"&5"4Y*"?2$1"&4"%*A%*9*54*6"4Y*"+$4*"5&5*4**54Y " 7*543% 1 "$4=29AY*
RI QRVWDOJLD IRU DQ HUD ZKHQ H[SDQVLRQ VWLOO V&F
Y*%02&7" 9*44+*%9" 2*%*" ) *A4" A3%*"; 1" 4Y*&%" Y $%6" 22%) @"\8*%" 9&57*"4Y &9"*99$
4*56*571"42"+2%&E1"4Y*"%$A&6™*$%+1"5&5*4**54Y " 7*543%1"?*94?$%6*BA$59&25"
FRQWULEXWHG WR WKH LGHDOL]J]DWLRQ RI IRUZDUG PF

W9" G4*AY$5925" 524*9C" $" 7*%4$&5" $6=8&%$4&25" E2%" 4Y*" $:*" 2E" 4Y*" _2=$
\=A&Y%*"Y$6"$+7$19";**5" A%*9*54" &5 " W=*%&7$5"%Y*42%&7C"$56"?Y*5"4Y*"E%2544
FORVHG WKH LPSHULDOLVWLF XQGHUFXUUHQW VWUH
4Y*"E$4*2E"4Y*"_2=$5"\=A&%*"X"*8*5"d&;;25"&5SYWED'49%1 4%&,;34*6"_2=*[9"
GHFOLQH SDUWO\ WR WKH XQPDQDJHDEOH VL]H RI WKH
V2?2*8*%C";1"4Y*"*:&55&5:"2E"4Y*"47*54&*4Y " 1*543%1 C"6&%*74"28*%9*$9"*BA$59&2
?$9"=294+1"7259&6*%*6"342A&$5C"$56"*BA$59&25"?$9"923:Y4"?2&AY &5"4Y*"?22%+6"Z
72==*%7*"$9"5*?"2AA2%435&4&*9"2A*5*6"3A"&5" WI&$C"9225"+*$6&5:"42"8&9&259";
+2;$+"*7252=&7"62=&5%4&25";1"4Y*"a5&4*6"G4$4*9"QG4*AY$5925"NLC"/, XIPR@"W4
4Y*"9$=*"4&=*C"4Y*"W=*%& 7$5"=&99&25"?$9"$+92"%*7$94"$9"?Y $4"G4*AY $5925"7 $+
D 3FLYLOL]DWLRQDO LPSHULDOLVP XQGHU $QJOR 6DJF
42"E$9Y &25"4Y*"a58&4*6"G4$4*9"$9"4Y*"'=2%$+"*BS=A+*"E2%"4Y*"?2%+6@"F5"$"?$ 1!
UHFRQFHSWXDOL]DWLRQ FRXOG EH VHHQ DV DQ DQV:
X"$E4*%" $++C"25*" 2E" &49" A299&;+*" &54*%A%*4$4&259" ?$9" 4Y $4" 4Y*%*" 2$9"$"5
*BA$56"42"94$1"Y*$+4Y1b"QG4*AY$5925".LR@

ODQLIHVW '"HVWLQ\ ZzDV D SURGXFW RI D ORQJ G
$56" 5$4&258+8&94" %Y*42%&T7@" F4" ;*:$5" &5" 4Y*" S3%&4$5" &6*$9" 2E" \B2639"
*B7*A4&253+&41C" 4%$59E2%=*6" &49*+E" &542" 9*73+3%" 4*%%&42%&S+" *BAS
DQG JDYH ELUWK WR DQ LGHRORJ\ WKDW MXVWL/,HG
WHUULWRULDO H[SDQVLRQLVP WKH UKHWRULF ZDV LC
HPSLUH ZKLOH LQWURGXFLQJ WKH LGHD RI WKH GXW\
OHG WR FLYLOL]DWLRQDO LPSHULDOLVP DQG ODQLIL
?2Y$4"G4*AY $5925"7$++9"c=$5%$:*6"6*94&51b"Q..-RC"?Y*%*"4Y*"a5&4*6" G4$4*9"?$9"
7257*&8*6"42"Y$8*" $5"$74&8*" %2+*" &5"=$)&5:"24Y*%9"E2++27" &49"*B$=A+*@" ZY"

LUT
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GLIIHUHQW VWDJHV RI WKH UKHWRULF ZHUH XVHG WR
QDWLRQV EXW WKH AH[LELOLW\ Rl WKH FRQFHSW DO\
9*59*"2E"%&: Y 4*2395*99@"F5"4Y &9"?$1C " H%&4&IY "&=A*%E&$+8&I="T23+6":*"T259&¢
B*A+206$:+* 2AAY*998 25" 2E" 2+$) 06" A*2A+*C 2V *%*$9" W=*06& 7$5" &=A*%&$+&9I="?
QREOH DQG FLYLOL]JLQJ HYHQ LI ERWK ZHUH DGYDQF
SURPXOJDWHG ZLWK VLPLODU M X& (F$H4(L Q4VE&FRHONFR U L F
93::*04C"A%2:%*99*9"4Y %23: Y "9&=8+$%"94$:*9C"$+4Y 23: Y"4Y*"4&=*"97$+*"& 9"6 &EE'

0/0|‘$) *,'"%&$,) 0/0|'$;$)&') 3. ,#6)_;$1& I -) H&YS.. %/,$:)
$(28 | & #46)(1 &S’ | $)*& K&

W9&=28[R"()*$+"( WULORJ\ ZDV IDU IURP WKH RQO\ ZRUN
AY$A" $++36%6" 42" AY*"Y&IA42%1" 2E" W="%& 7$5" *BA$59&25@" ZY*" Y*16$1" 2E" 4Y*",
PDJD]JLQHV IURP Vv WR V ZDV D WLPH ZKHQ $PHU
2$9" A*068$6*6" ;1" &=$:*0" 2E" 7*942$%6" *BA$59&25" $56" &49" Y*062*9@" F5" 97&*57*
¢FWLRQ VSDFH RSHUD ERUURZHG WKH :HVWHUQTYV VYV
D JDODFWLF VFDOH 7UDQVSODQWLQJ WKH IDPLOLDU
LQWR WKH IXWXUH NHSW WKH QDUUDWLYH UHFRJQL]D
WKH DFWLRQ VHH :HVWIDKO 36SDFH’

7KH FRQQHFWLRQ EHWZHHQ VFLHQFH ¢FWLRQ DQ
2&AY" AY*" 5&5*A*5AYMT*543%1" ;21" &58*542%" $56" ;$7)1$%6" 97&*54&94" Y$8&S
IURQWLHU DGYHG@@BUSH." . ORC19IB7Y" $9" 4Y*" 6&=*"528%'
Y'.1%Y'($145%"4D%;:1%/$1*F%N*(%"3%;: 1%L A*@N-R";1"\6?$%6" G @"\++&9I@"
7KH IURQWLHU FRQFHSWXDOL]DWLRQ SURSHUO\ HQWH
_&T*"H3%%23: Y- "9*%6&*9"Q94$%4&5:"&5".J.,RC";34"&4"2$9"524"354&+"\@"\@"CT2
G=&4Y[21%/?98*42%"3%/B*0Q.J,LR"4Y$4"4Y*"93;:*506*" *7$=*" A2A3+$%" Q9**"

‘HVWIDKO 36SDFH" %ULDQ $OGLVVJ?IBHRBIT X RW H (
SXWWLQJ 3WKH ,QMXQV DPRQJ WKH VWDUV" DSWO\)
2A*%$@

H1" 4Y*" JO-9C" 4Y*" 9AS7*" E%254&*%" ?$9" $+%*$61" 937Y" $5" *94$;+&9Y*¢
FRQYHQWLRQ WKDW IURQWLHU HOHPHQWY ZHUH IUH?T
¢FWLRQ :KHUHDV VSDFH RSHUD PD\ KDYH UHSODFHC(
UHYROYHU ZLWK D UD\ JXQ WDNHQ KLP IURP WKH $UL
TY$5:*" AY*%*RC" $56" %*A+$7*6" Y&I" 1$4&8*" W=*0&7$5" $68*%9$%&*9" ?&4Y" $+&
*ROGHQ $JH VFLHQFH ¢FWLRQ HQWDLOHG D EHWWHU X
A24*548&$+"2E"AY*" E%254&* %" AY*=*@"F5"A%$74&7*C"4Y &9"2E4*5" =*$54"E2739&5!
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H[SDQVLRQ KDUVK HQYLURQPHQW DQG WKH GLI¢FX
FLYLOL]DWLRQ LQ WKH IURQWLHU RI VSDFH %XW HY
240" Q4&++":$9*6" 25" AY*" A2A3+$%" 356*0694$56&5:" 2E" E%2548+%" X" $9" %*A%*9*
E\ WKH GLPH QRYHOV DQG SXOS (FWLRQ + DQG RIWF
5248259"2E"A27*%"A2+8&4&T79"94*06*6" 1" *BT*A4&25$+"85688&63$+9@
J5%" 2E" 4Y*" %6*73%%&5:" 4Y*=*9" 239" $5" *B4%SA2+$4&25" 2E" 4Y*" &6*$" 2Y &7

7XUQHU SRSXODUL]JHG LQ KLV JURQWLHU 7KHVLV 1 )
A%28&6%6" W=*06&7$5" 927&*41" &49" 8&:2%2395*99C" 4Y*" 92+34&25" 42" =$51" A%2; +
2E" 4Y*"=26*%5" ab&4*6" GA$4*9" Q2%" 4Y*" 2206+6R" 723+6" *"E2356" ;1" 2A*5&5:" 52"
E%2548*%9" &5" 9AST*@" FA" 723+6" ;*" 9$&6" 4Y$4" OAST 2A*%$" 023:Y4" 42" 9b*=*61
*56" 2E" $743$+" 4*069%*94%8&$+" E%2548&*%" : 1" %*M*5$74&5:" &49" 6&9723%9*" $56" 4
WKH ¢FWLRQDO VHWWLQJ Rl DQ HQGOHVV IURQWLHU
856888635+ $56"9278* 4%+ %% *5*06$4&25"$ 52"+ &E*"$9"$ =+ ASAY 206& 7$+"72594%3

VHH 3¢;W]HU +HQFH WKLV SURGXFHG VFLHQFH ¢FW
2E"4Y*" W=*06&87$5" *BA$59& 25" 2*%6*" 4%$59E*06%6*6" 42" E343%*" 9AS T+ E%254&*%9C
AY*1"*7$=*"02+34&259" 42" A%2;+*=9"+&)*" C28*%A2A3+$4& 25C " 6*A+*4& 25" 2E " 5$43Y
%*923%7*9C"73+43%$+"94$:5$4825C "$56"4Y *"+299"2E "E%**62="$56"2AA2%43584 1"
LQGLYLG XD (Z+8)0RUIHNPR@"™

ZY*'&6*$"2E"$5" 97 SAY & 542" 2&+6*%5*99"$56" % M*=+0:*5 7" 28 4Y "5*?E2356"

VWUHQJWK LV D IUHTXHQW IHDWXUH LQ $PHULFDQ OL
= 106N*0:+(1%+(%$:1%0*4)1(/ HR ODU[ DUJXHV WKDW WKH 3WKUHH
$748250" $%*" E$S&Yo+1"72==25"85" 2Y$A4" Y*" T$++0"4Y*" C$U% 7Y *41A$+" W=*%6& 7$5" 94
+7$30%'4Y*"\B2639"4Y*=*"89"&5Y*0*54" &5 " W=*06&8 7$5"&54*++*743$+"Y&942%1@"Z Y
94$:¥9"$%*'Q.R"4Y*"cT2%%3A4"7&410"42" * 9T $A*6"E%2=C"Q, R"CY%$?"2&+6*%5*99h"
FDXVHV VHOI UHAHFWLRQ SXUL,FDWLRQ DQG LPSUR
AY*"28+6*%H5*99"5*+69" 42"+ 4$=*6"85"=28&5:"QPR"C;$7)"427$%69"e$" 44+ %" 7&41b"

ODUJ 7KHVH WKUHH VWDJHV EHDU VLPLODULWLHV

6HH $EERWW + DQG %HUJHU IRU D GLVFX\
LQGLYLGXDOLVWLF PDQLSXODWRU KHURHV LQ *ROGHQ $
V DQG V VDZ VRPH LURQLF WUHDWPHQWYV RI WKH V
LQ JUHGULN 3RKO DQG &\WECFB*+I*B)2(SED QW IBKL OLS . 'LFN®
0%+ (& +/$"=D2$2+%.+ 2@D*&+ | @B$Y)+" 3/$-),/9&66:" 8991, &-+" 380%6/07")<"
-3+".)6/-/9&6" &0%" 9)6)0/&6" I'.6/9&-)0$" <" -3+" <,)0-/+," -3+'+" 9%6/%" 0)-" +&B66:" +0-+," $9/+09+
(FWLRQ XQWLO WKH V LQ ZR NCY%R3I+NAE+EBSBED B+ 1% HS * |
,QGHHG GHVSLWH ODWHU ZRUNV OLNH *UHJ %HDUT
H[SDQVLRQLVM%B"SRQ&MW LFVLMQLY GRXEWIXO ZKHWKHU D PR
KDV HYHU UHSODFHG WKH P\WKLFDO IURQWLHU DV UHSUF
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RI WKH PRQRP\WK DQG ODU[ DFNQRZOHGJHV WKDW W
*&55&5:"=$1";*"$"8$%&$54"2E"4Y* A%&=$+"=14Y @"ZY &9"W=*%&7$5"8*%9&25"2E"
P\WK LQFOXGHYV D VWURQJ KRSH WKDW ZKDW KDV EHH
7$5"522" ' SAA+&*6"42"4Y*"22%+6@" G&5 7 4Y*"2Y 2+* cCW=*06& 7$5"*B2639Ch" 284 Y"
8568&8863$+894&7"E2739C"89"25+1"$"E*?"Y356%*6"1*$%9"&5"4Y*"Y &942%1C"&4"&!
FRQFUHWHO\ SUHVHQW LQ WKH FXOWXUH H[SODLQLQ.
IDVELQDWLRQ ZLWK VV8ORQJ KRIQURHSWOUHVL]LQJ WKH |
1235:" 5$4&25[9" OSE*41" 8$+8*" &9" %*+$4*6" 42" %*:$%6&5:" 4Y*" W="%& 7$5" Y &942%
H[SDQVLRQLVP DV D KHURLF TXHVW WKH KHUR UHWU|
AY*":225"2E"5*?" 4*TY52+2:1C"&5528$4&25C"$56"927&*4$+"884$+841"42":38+6"$"*4
22%+6@

7KH FRZER\ LV LQ PDQ\ ZD\V WKH TXLQWHVVHQWL
)&56@" F" 39%" 4Y*" AW=#"9% 114" " 42" A2&54" 234" 4Y*" 9&=8+$%&A4&*9" 2E" WO&=28[9
TY$%ST4*%9" 2&4Y" 4Y&I" T3+43%$+" $%TY*41A*C" $56" &49" %*A%*9*54$4&259"
'HVWHUQV $V QRWHG LQ FKDSWHU ZKHQ WKH FRZEF
2E" 4Y* W=*06&7$5" E%254&*%" $56" $" 91=:2+" 2E" 4Y*" 8$+3*9" $56" =14Y9" $9927&$4
ZLWK LW KLV ¢JXUH ZDV IDU UHPRYHG IURP WKH DFW
Y*%6*%9@" ZY*" )*1" $OA*T49" 2E" 4Y*" 722;21" $% 7Y *41A*" E2%" =1" 7259&6*%$4&25" §
AY*"2$19"Y*"94$569"E2%"$"Y *%28& 7"A&25**%C"$5"&5688863$+894C"?Y 29* *B7*A4&:
94*=0"E%2="0)&++9"+*$%65*6"&5"Y $%9Y"E%254&*%" 7256 84&259C";34" 7Y 2"&9"$4" 4\
4&=*"$;+*"42"39*"4Y 29*"9)&++9"Q2EA*5"4Y*"9$=""$9"4Y 29*"2E"4Y *"8&++$&59"Y "2 AA2!
42" 6*E*56" 9278*41" Q9**" G$8$:*" |, X,0D" <$ 440 ( ", JC" NKX/,R@" W9" ?2*"
Y$8*"9*5C" 85" WI&=28C" 4Y29*" E%2548*%" 7256848&259" $%6*" +$%:*+1" =*4$AY 2%&
=1"8&*?C"4Y*5C"WO&=28[9"7Y$%$74*%9"2EA*5"Y $8*"$" 9&=8&+$%" E%254&*%" $448&4
FT2=R Q)N+ $A4*HMBSL 722,21 Y *%2+9"; 1" 4Y *&%" 9+ EM7*%4$85":3$%68$59Y RA@

Z3%5%%[9" U%2548&*%" ZY*989" 239" &5"$" 9*59*" $5" SE4*%=$4Y " 2E" 4Y*" %Y *42%
$PHULFDQ H[FHSWLRQDOLW\ DQG ODQLIHVW 'HVWLQ\
W=*06&7$5" =14Y" 2E" E2%:&5:" 4Y*" 5$4&25$+" &6*548&41" 4Y%23:Y" :%224Y" 6%&
E\ WKH SURFHVV RI FRQTXHULQJ IURQWLHU ,Q VFLH
H[SDQVLRQLVP RIWHQ IXQFWLRQHG OLNH D ORJLFD(
ZKHUH RQ DW OHDVW D PHWDSKRULFDO OHYHO VFLH
E3%4Y*% *BA$59&25"&5"9AS7*"42"%* A+$T*"4Y *"*56&5:"4*%%*94%&S$+"E%2548&*% @
IN-9"X"E2++228&5:"4Y*"9Y &E4"&5"AY*"Y 8942%8&2:%$AY 1"2E"4Y *" W=*%& 7$5"E%254&
$5" *B7*A4&25$+894" $56" Z3%5*%&$5" &54*%A%*4$4825" 42" $5" 356*0694$56&5:" 2E
W=*0687$5" E%254&*%" Y &942%1"$9"$" 41A&7$+" 7$9*" 2E" *BAS598&25&9="$56"72+25
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+ WKH IURQWLHU WKHPH LQ VFLHQFH ¢(¢FWLRQ VKLIW
LQ PRUH UHFHQW ZRUNV VXFK DV .LP 6WDQOH\ 5REL
Q_&*6*%C"cW=*%&7$5b" . /LX./IJR@"V2?*8*%C"W9I&=28"$+7$19"9**=9"42"%*4$&5"4Y
OHVV TXHVWLRQLQJ DQG PRUH 7XUQHULDQ DSSURDFK

F5"4AY1"#"$2&™ ()*$+"( VHULHVY WKH TXHVW IRU D QHZ EH
4Y*"U2356$48&25"9**=9"42" *72=*"4Y*" 3+4&=$4*"8&%43*" *7$39*" &4" &9" A%*9*54*6"
DV WKH RQO\ zD\ WKDW FDQ VDOYDJH WKH KXPDQ FLY
$VLPRYYV FKDUDFWHUV SHUIRUP WKH KHURLF TXHVW W
2%"$4" +*$94" 7%*$4*" 5*?" 2$19" 42" =$5&A3+$4*" 4Y*" 9&43$4&25" 42" 4Y*" $68$54%$:*" 2
4Y*&%" *BAS56&5:" 927&*41@" F5" 4Y*" E2++2?&5:C" F" 4%$7*" 4Y*" 6*8*+2A=*54" 2FE'
E%2548*%"4Y*=*"$56"*9A*7&$++1"4Y*" Z3%5*%&$5"&6*$"2E"$"5*7*99&41" 2E"*BAS5
&5"W9&=28[9"?2%)9@"W9"$"94$%4&5:" A2&54C" &"P*BLY&4L 468 +2:1"E2%" $"
6*4$&+*6"$5$+19&9" 2E" &49" E%254&*%" 4Y*=*C" ;*7$39*" &4" 2EE*%9" 4Y*"=294" 7259
UHAHFWLRQV RI WKHVH LGHDV $IWHU WKLV WKH GL\
$56"W9I&=28[9"+$4*%"$66&4&259"42"4Y*"'9*%&*9"4Y $4"6*8*+2A"AY*"4AY*=*"E3%4Y*%
=$)*"&4"=2%*"*BA+&7&4@"

A<$ - &>@-$ *"I'4 . %&" $H#HAH#-$/028 ; 0,# !'$
241 0)5$ . 4&:$ | "HS . [++$8.$ A&HS | &Y "H#$ 4 ,-#$ S
&.$%&(&)S " HA&H-

W9"4Y*"942%&*9"4Y $4"E2%="4Y * QURIE+"4%&+2:1"?*%*"&584&$++1";$9*6"25"
W9&=28[9"%*$6&5:"2E"d&;;28[9'$"'49 WKH WULORJ\ VWDUWHG DV D
2E"4Y*":%$56" 5$%%$4&8*" 2E"E343%*" Y3=$5"927&*41":2&5:"4Y%23:Y" $5"*52%=23
T17+*"2E"6*7+&5*"$56" %*;&%4Y @"H*7$39*"W9&=28"*BA+&7&4+1";$9*6"4Y*"'524&25
6*7+&5&5:"*=A&%*"25"d&;;DBE*"4%8&+2:1"&9"2E4*5"%*$6"=*%*+1"$9"%*M*5$74&5:"4Y*
E$++"2E"4Y*"_2=$5"\=A&%*"25"$":$+$74&7"97$+*@"V2?7*8*%C"F"?23+6"$%:3*"4Y $4'
4Y*"4%8&+2:1"A+249" 234" 4Y*" &584&$+"94*A9" 2E" 4Y*" U2356$4&25" 25" &49" 723%9*"
*94$;+&9Y&5:"4Y*"G*7256"d$+$74&7"\=A&%*"$56"4Y*"5**6"E2%"=*4Y 269"42" %*A+$ 7’
4Y*" E$++8&5:" 2%06*%" $%&9*9C" 4Y*" 524&259" 2E" W=*%&7$5" ?*94?$%6" *BA$59&2¢
ODQLIHVW "HVWLQ\ R YHBUYXAINSESEER QIR 2:1"&542"$"942%1"2E"
W=*0&7$5"*BA$59&25"42?7$%6"4Y*"E%254&* % "2E"9AS7T*@

ZY*" 6*8*+2A=*54" 2E" 4Y*" U2356$48&25" %Y*42%&7" $56" $74&25C" $56" 4Y*"
A$%S++*+9"42"W=*0%&7$5"&6*2+2:&7$+"$56"A2+&A&TS+"Y &942%1" %*8*$+"4Y*" E%Z
WKH QRWLRQ RI ODQLIHVW "HVWLQ\ DV RQH RI WKH JR
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15"4Y*"25*"Y$56C"4Y*"4%&+2:1"A2%4%$19"+$%:*"97**A9"2E"E343%*"Y &942%1C"?Y*¢
GHFOLQH DQG UHJHQHUDWLRQ RI FLYLOL]DWLRQ LV S
WKDW DUH DUFKHW\SDO *UHDW OHQ DV QRWHG LQ WK
KDQG WKHLU FKDUDFWHUL]DWLRQ GUDZV KHDYLO\ R(
WKH :HVWHUQ KHUR %HFDXVH RI WKLV WKH FKDUDFW
E%254&*%"4Y*=*"$56"&49"+$%:*%"&6*2+2:&7$+";$7):%2356 @

2/,8% .'&C) . '4) . '&*$(%) 4 $(%&'6

ZY*"'U2356$4&25[9"%$4Y*%"W=*%&7$5"9*59*"2E" 7Y 29*55*99"$56"*B7*A4&25$+&41"
HVWDEOLVKHG GLUHFWO\ E\ +DUL 6HOGRQ LQ KLV ¢U’
Z2&=*""$3+4@"G*+625"%*8*$+9"4YFOHWB'B1)+* SURMHFW LV D IUDXG
HIWUDFW ,PSHULDO FKDUWHU IRU WKH SURMHFW DQG \
4Y*"U2356$4&25"$56")*A"AY*="A%*2773A&*6"?Y*%*"4Y*1"cY$8*'52?"52" 7Y 2&7*"
EXW WR SURFHHG RQ WKH LQ¢,{QLWHO\ PRUHEKIRER UW D Q
ZY&9"&9"+&)*"$"6&8&5*" %*8*+$4&25"2E"6*94&51C"?Y*%*"4Y*"A*2 A+*"2E"4Y*"U2356!
FT2=*"4Y*"'<Y29*5"|5*9CP"G*+625[9"2?5"<Y 29*5"S*2A+*C"?Y29*"E343%*"Y*"Y $9"
LQHVFDSDEO\ GH¢{¢QHG DQG RQ ZKRP KH QRZ SXVKHV L
FKRVHQQHVY PLIJUDWLRQ DQG UHGHPSWLRQ 6HOGRC
d$+$74&7"\=A&%*"$9"$"A%2=&9*6"+$56"42?7$%6"?Y&7Y"4Y*"U2356$4&25"&9"&5*8&4$
Y*$6*6@"F5"$66&48&25"42"4Y*' [+6"Z*94$=*54"%*E*%*57*C"&5"4Y*"71254*B4"2E"$++*:2%
7255*74&259" 42" W=*%&7$5" Y&942%1C" 4Y&9" &58&4*9" A$%$++*+9" 42" 4Y*" 2$1" 4"
\5:+$56"S3%&4$59"+&)*6"42"9**"4Y*=0*+8*9"$9";*&5:"25"$5"*B2639"Q72=A$%$; +*"
42" AY*"#*2&9Y"*B2639R"42?$%6"$";*44*%" ?2%+6"4Y $4" S%28&6*57*" Y $6" %*8*$+*6"
4Y*"E2%="2E"4Y*"5*?+1"6&9728*%*6" 7254&RBY@HE" C"422C"4Y*" A+$7*"2E"
*B&+*'&9"$9"&E"A%28&6*54$++1"9*+*74*6"Q;1"G*+625"$56"Y&9"A917Y2Y&942%1RC
VFRSH RI 6HOGRQYV SURPLVH LV LQ¢QLWHO\N ODUJHU
*572=A$99*9" 4Y*" 2Y2+*" :$+$B1@" F5"4Y&9" A%27*99&25C" 4Y*" A+$5*4" 2E" Z*%=&5
2Y*%*" 4Y*"' U2356$4&25" &9"*B&+*6C" 25+1"E2%=9"$"4*=A2%$%1" AY$9*" *42**5" 4Y
HVFDSH IURP WKH FRUUXSW SDVW DQG WKH HPHUJHC
F5"W=*%&7$5"Y&942%1C"25"4Y*"24Y*%"Y$56C"=$51"S3%&4$59"9$?"4Y*";*:&55&5"'
WKH 5HIRUPDWLRQ DV D VLJQ WKDW WKH IXO;OPHQW
LQ WKH %RRN RI 5SHYHODWLRQ ZDV DW KDQG DQG VR|

$OWKRXJIK $VLPRY zZzDV DQ DWKHLVW KLV -HZLVK HPLJU|
RI WKH VWRULHY 20G THVWDPHQW ZKLFK 6HOGRQYV SURI
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2E" W%=$:*6625" &49*+E" QG4*AY$5925" IX.-R@" V$%&" G*+625[9" CA%2AY*7&*9b" 4
HQWDLO SUHGLFWLRQV RI D FLYLOL]DWLRQ IDOOLQJ
Y&9"A%*68748259"$%*";$7)*6"3A" 1"4Y*"97&*57*"2E"A917Y2Y&942%1C"$56"&57+36*

A+$5"2E"%*942%$4&25@"

'KLOH H[RGXV LV RQH RI WKH ZD\V LQ ZKLFK EJ
JRXQGDWLRQ DOOHJRUL]H WKHPVHOYHV B6HOGRQYV P
WKH UKHWRULF RI ODQLIHVW 'HVWLQ\ B6HOGRQ LV OL
WKH IRXQGDWLRQ IRU WKH LGHRORJ\ WKDW LV ODWHI
KH LV DOVR OLNH WKH V SROLWLFDO DFWLYLVW -R
'"HVWLQ\ LWV IDPRXV GH¢ Q&WBR@ XTH E7XOH0 B REEE'Q
7Y$AL %" PC"7%*$4*9"$"9*50* 2 E"3%:*57 1" E2%"4Y *"U2356$4&25*%69"X"$+92"7%*$4*9
9*50*"2E"&5*8&4$;+*"6+94851>

U%2="527"25C" $56" &542" 4Y*" 7*543%&*9C" 4Y*" A$4Y" 123" =394" 4$)*" &9" &5*8&4$; +*
@"@"@"123%"E%**62="2E"$74&25"?&++"*72=>"9&=&+$%+1"7&%73=97%&;*6"92"4Y $4"
F'E2%7*6"$+25:"25*C"$56"25+1"25*C" ASIHR "' Q

ZY*'=+99$:*"2E"$5" & 5*8&A4$;+*"E343%*'&9"Y $==+06*6"Y 2=*"2&4Y "A9*362M<$+8&5894"
A%*6*9485$4825@" T3%&S5:"Y &9"$SAA*$%$57+C "G*+625"$+02"%*A*$49"9*B S +"4&=*¢
89" 42" FT2=F" AY*" =$&5" &6*2+2:&TS+" A2&54" 2E" AY*" =+90$:+>" AYSA" 4Y*" A*2A+*" 2E
4Y*"U2356$48&25" $%*" CAY*" 969" 2E" *5$97*57+"$56" 4Y*" E343%*" E2356*%9" 2E" 4Y*
G*7256" d$+$74&7"\=ALYEIXL. R@"#394"$9"|[G3++&8$5[9".LON" A%27+$=$4&25"
2E" CAY*" %&:Y4" 2E" 23%" =$5&E*94" 6+94&51" 42" 28*069A%*$6" $56" A299*99" 4Y*" 2Y
7254&5*54bNQW+(.% /$*4 'HFHPEHU TWG LQ 6WHSKD
BHOGRQ WRR JLYHV WKH )RXQGDWLRQHUV WKH OLFH
$" C5*?" $56" :%*$4*%" \=A&Y*h" ;1" C?Y$4*8*%" 6*88239" 723%9*" 123%" Y&942%1" =$1'
4$)*0"®@%  KLOH 276XOOLYDQ HQYLVLRQHG ODQLIHVW |
A*2A+[9"6*94&51" 42" A299*99" 4Y*" +$56" C?Y&TY" A%28&6*57*" Y$9" :&8*5" 39" E2%" 4
6*8*+2A=*54"2E"4Y*" %*$A ™ BA*9&=*54"2E"+& *%41"$56"E*6*%$4*6"9*+E " 28*065=*54L
TWG LQ BWHSKDQVRQ IRU WKH )RXQGDWLRQ +DUL
CA%28&6*57*@b"_$4Y*%" 4Y$5"$" C:%*$4" *BA*U&=*54" 2E" +&:*%A41Ch" 4Y*"' U2356$4
$&="E2%"$"C_*5$97*57*b"2E"$"G*7256" d$+$74& 7" \=A&Y*"&9 " *B*5"=206*"30%h:*54>" & 4"
AY*"25+1"2$1" 42" %*$7Y " +&:* 041" $56" &56*A*56+57*C"E2%" 24 Y *% 289 4Y*": $+$B1"?
A+35:%"'8542"cAY &%41"4Y239$56" 1*$%9b " 2E"; $ B IS REVAA&=$4*+1C"G*+625[9"
VSHHFK ORRNV OLNH WKH FUHGR RI ODQLIHVW '"HVWLQ
86*$"2773%9"9&8=3+4$5*230+1"284Y"&A49"E3++1"6*8*+2A*6"E2%="$56"+$4*%"524&2
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FLYLOL]IDWLRQDO LPSHULDOLVP WKLV )RXQGDWLRQ H
2E"524"25+1"4Y*"%&:Y 4",34"$+92"4Y*"3%:*54"6341"42"*BA$56"$56"42"%*6**="4 Y *"%/p*¢
2E"AY*":$+$BT@Y 2%4*5&5:"4Y*"&=A*56&5:"A*%&26'"2E"C;$%;$%&9=b"4Y*5";*72=*9"
ERWK D PLVVLRQDU\ FDOOLQJ DQG D UHGHPSWLRQ RI
SUHVHUYDWLRQ RI NQRZOHGJH DQG UH HVWDEOLVKPH

72" $66" 42" 4Y*" E%254&*%" A$%$++*+C" G*+625" =$5&A3+$4*9" 4Y*" U2356$4«
WRZDUG LWV ODQLIHVW "HVWLQ\ EHFDXVH

‘H FDQQRW VWRS WKH )DOO :H GR QRW ZLVK WR IRU (P
8&%&+8&41"$56"?2%4Y"&4"257*"Y$6@"H34"?*"7$5"9Y 2%4*5"4Y*" A*06&26"2E"H$Y; $%0 &
=394"E2++27"X"62?5"42"$"9&5:+*"4Y239$56" 1&LR@"Q

ZY&9"d&;;25&$5"&54*%A%*4$48&25"2E"4Y*"9&43$4&25"43%59"&542"$"Z23%5*%&$5"9:
&5"G*+625[9"9A**7YC"?Y*%*"4Y*" ES++"2E"4Y*" [+6"\=A&%*"&9"&5"E$74"$"5*7*99&4 1
IDFLOLWDWHYV WKH UHMXYHQDWLRQ EHFDXVH LW ZL!
$56" A%28&6*" $" 5**6" 42" ;3&+6" 92=*4Y&5:" 5*?" 42" Y*A+$7*" AY*" 72%%3A4" 2+6'
RUGHU 7KLV FRQFHSWXDOL]DWLRQ FUHDWHY DOVR D
U2356$4&25"$56"4Y*"93%%23568&5:"C;$%,;$%&$590"$9";*47**5"4Y*"S3%&4$59"$56"4 Y *
35;*+&*8*%9"2349&6*"4Y*&%"9*44+*=*549@"W4"4Y*"9$=*"4&=*C"G*+625[9"6*7+$%$
$+92" %*A%*9*549" 4Y*" 2A*5&5:" 2E" S3%&A$5" %Y*42%& 7" 42" &6*$9" 2E" \5+&:Y4*5=
?2Y*%*" %$4&25%+" $74&25" $56" Y$8&S5:" d26" 25" 123%" 9&6*" ?*54" Y$56" &5" Y$56C
MXVW DV DELGLQJ E\ 6HOGRQYYVY GHFODUDWLRQ HQVX
4Y*" Y&:Y" A%&*94" 2E" 4Y &9" %$48&25$+&41C" G*+625" 94**%9" 4Y*" U2356$4&25" &5
$56" *BA$59&25" ;1" 6*+&;*%$4*+1" *5:&5**%&S5:" Y&I42%1" 42" A%2637*" $" Z3%5*% &S
*EE*74C"$"524&25"?Y&TY"W9&=28"$+92"%*A*$49"&5"Y&9"24Y*%" ?2%)9@" H*7$39*
LV HITHFWLYHO\ QR XQLQKDELWHG IURQWLHU OHIW L
ZRUOG LW LV D SURFHVV RI UH FLYLOL]DWLRQ RI W

7KH \O28"UHS+PH$"0$" &9-1866:"+0-/)0+%" -F/9+"/0"-3+"- /6)7:2"*1-" 10%+,'/0+%"
E\ WKH ZD\ LW LV SUHVHQWHG DV 186:082$' 9268 PR-L-Q/PYY'H G H W
107".)6/-/19/80$"9,/-/9/K+$"-3+" +6/809+")0"D+6%)0GS". ) /$+2"$&:/07"4F +"&, +'<), /07"&"0+F"

SROLWLFDO SDUW\ RQH WKDW ZLOO VWDQG IRU WKH LPP}
MPDQLIHVW GHVWLQ\f+RI IXKKMHXWHUPSIMJHQ TXRWDWLRQ PL
-3&-"-3+"$.+&E+,"/$" 1$/07"/-"1,)0/9&66:2" 0)-" &$" &0" &0&6:$/$")<"-3+" $/-1&-/)0@" D/'/6&,6:2"
FKDUDFWHU RI %HO 5LRVH PRFNV WKH )RXQGDWLRQHUV
<1-1,+"/0%:032$"%0+203+IDFRY QRWLQJ *WKH LGHDV RI WKH FRPPRC
GHVWLQ\Y WKHLU FDOP DFEMSWDQFH RI D JUHDW IXWXUF

LLQ
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6*:*5*%0$4*6"&542"C;$%;$%&I=CHQOLNH WKH $PHULFDQ ODQLIHVW
=294+1"7257*54%%$4*6"25"A39Y &5:"4Y*"$++**6"9$8$:*9"$9&6* @ " GA4&++C"&5";24Y"7$
4Y*"%Y*42%&7"*8*543%++1"43%59"E%2="E%254&*%"93%8&8%+"42"$74&5:"$9":3$%!
AY*" Y 2+*"22%+6@"ZY39"4Y*"6*7+&5&5:"$56"52?";$%;$%&$5")&5:62=9"2E"4Y*"]+6"
(PSLUH EHFRPH WKH HTXLYDOHQW RI D IURQWLHU ZKH

F5'4Y&"()*$+'( WULORJ\ WKH ZKROH RI KXPDQ FLYLOL]
2E"=14Y&T7$+"Y*%2":2&5:"4Y%23:Y"$5"*97$A*" X" &5&4&$4&25" X" %*43%5" 6*8*+2 A=+
7KH WULORJ\ SURJUHVVHV WKURXJK SKDVHV FRUUHYV
94$:*9" 2E" 91=;2+&7" $74&25" &5" $%N7Y*41A$+" W=*%&7$5" E$;+*9C" 94$%4&5:" ?&
9&43%$48&25" %*=&5&97*54" 2E" 4Y*" cW=*%&7$5" \B2639b" $56" A%2:%*99&5:" 4Y %23
94$:*9" Y &TY" %*9*=;+*" 4Y*" W=*%& 7$5" E%254&*%" *BA$59&25@" ZY*"*94$;+&9Y =*!
2E"$"5*?7"*=A&%*" &'()*$+"( "&9"4Y39"$7Y&*8*6";1":2&5:"42"4Y*" E%254&*%" $56"
*=*0/0:&5:" E%2="4Y*%*" 2&4Y" 5*?" %*923%7*9" 4Y$4" *5$;+*" 9377*99E3+" %*+&:&23¢
72=="%7&$+C" $56" A2+&4&7$+" 62=&5$57*@" F5" 4Y&9" A%27*99C" G*+625" :&8*9" 74
$524Y*%" 7Y $%$74*%C"G$+82%"V$%6&5@

$HRL+%S $%) . '4) *"%&S$)  2"H&%& (

V$%&"G*+625"=$1"A34"4Y *'E%2548*%"9&43$48&25"8542"=24825C":34"& A& "G $+82%"
WKH ¢UVW PD\RU RI 7THUPLQXV ZKR UHSUHVHQWV Wk
2E" Y3=$5)&56" 25" 4Y$4" E%2548&*%@" V&I" %2+*" &9" 08=&+$%" 42" AY*" A2A3+$%" &
AY*" ab&4A*6" GA$A*9[" U2356&5:" USAY*%9"$9" Y*":*:859" 42" *94$;+&IY" 4Y*" +*:&9+$4 &
H[LVWHQFH RI D QHZ QDWLRQ LQ WKH ZLOGHUQHVV +D
d2+6*5" W:*" Y*062%9" &&"()*$+"( VLQFH DV D *UHDW 0DQ RI WKH
Y&942%1C"Y*'&9"4Y*'93A*0682%" &56&8&63$+"2Y2")5229" 7Y $4" &9"%&: YA"E2%" 4Y*

$OWKRXJK WKH )RXQGDWLRQYTV IURQWLHU H[LVWHQFH I
ORFDWLRQ QHYHU EHFRPHV D FHQWUDO FRQFHUQ OLYLC
HFRQRP\" IRUFHV WKHP WR 3GHYHORS QHZ WHFKQLTXHV
DQ HGJH DJDLQVW WKH *FRORVVDDB UH\WBR/XWKHV)RKIQW R W |
HPHUJHV IURP WKH PHWDSKRULFDO IURQWLHU WKLV WHF
#),0"1-")<"-3+"0+9+$$/-:")<"6/ /-+%" +$)1,0+$2"3+6.$"/-"$1, &$$"-3+"$1,,)10%/07"4*&, *&,/&0$8"
DQG WKH UHPDLQV RI WKH 20G (PSLUH

(YHQ WKRXJK $VLPRY KLPVHOI VHHPV WR KDYH EHHQ PF
QDPHV WKDW ZRXOG QRW UHVHPEOH UHDO RQHV DQG ZF
PDNLQJ WKHP HVVHQWLDO 8®@3\+ Rl KR PHR RS RVKMR FQ®
REYLRXV FRQQRWDWLRQV WKDW HPREBUDFHOVEK 34U UROH
WKH FKDUDFWHU RI 6DOYRU +DUGLQ EHJLQV LV RQH RI W

LLR
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$56"4Y39"4$)*9" 4Y*" A27*9%" &542" Y&9" 275" Y$569@" F5" 4Y&9" 2$1C" Y*" ;¥72=+9" 4Y*
*=:268=*54" 2E" %$4Y*%" 715&7$+" A%$:=$4&9=C" &++394%$4&5:" Y272" 4Y*" Y*%6M
=$99*9" 7$5" ¥ 94 046" : 1" &54*++&:*54" &56&S&EBBHLA@6=0" 2E" 4Y*" d&;:25"
=26*+C" V$%6&5" 94$569" E2%" 4Y*" :*:&5585:" 2E" 4Y*"\5+&: Y 4*5=*54" &5" 4Y*" c6$%)"
$*0b"@% 6HOGRQ KDV IRUHVHHQ EXW KH LV DW WKH VD
E%254&*%" A2+84&7&$5@"W9&=28[9"7Y $%$74*069"*B&IA"&5"$" 72594$54" 4*59& 25"
&6*$+9C"$9"AY*1"$TY&H*8*" AY*&%" *5+& Y 4*5%6" : 2$+9" 4Y%23:Y" 4Y*" C6*88239" 723%
@%6.R"2E"715& 7$+"=$5&A3+$4&25@"F5" G*+625[9"9A* 7Y C"4Y*"U2356$4&25[9"9*59*
*B7T*A4&25%+841"&9"A%*O*54"&5"4Y* E2%="2E"4Y*"S3%&A$5" %Y *42%6& 7" 2E" A%*6*¢
DQG FKRVHQQHVYV EOHQGHG ZLWK VHFXODU LGHDV R
V$U668&5"4$)*0"$5"$74&8* % 2++"4Y %23:Y"Y &9"93A%*=*+1"06$4825$+"$74825"$56"723
42"%*+1" 25" Y&=9*+EC" 4Y*" 5$4&25$+" 91=:2+&9="7Y$5:%9" 42" $" =206*" *BA+&7&4" 9*F
2E" *B7*A4&25$+&41C" 2Y&TY" &9" ;295" 25" AY*" E%254&+%" 234" 2E" 4Y*" 5¥7*99&41"
QA2+&4&T$+R" 7256848259 @"F54*++*743$++1C"Y*"%*0*=;+*0"$"A2A3+$%"8*069&25'"2
524&25"2E"Y 22" 4Y ' Q*44++0"6*8*+ 2 AQ" 25" AY * EY254&*%"4Y %23:Y " T%* $4&8*" SESALS
V$%66&5[9" *B7*AL&25$+" %$A&25$+&AL" *T2=*0" *8&E*54" $9" Y** 524&T*9" 4Y
VLIQL{FDQFH RI WKH ZD\ WKH VXUURXQGLQJ SURYLQF
WKH NQRZOHGJH Rl QXFOHDU VFLHQFH 7KLV LV D JI
VWDJQDWLQJ DQG ORVLQJ LWV DELOLW\ WR RSHUDW
7%*$4&5:" $" 9&43$4&25" 2Y*%*C" E2%" *BS=A+*C" c42" *"$" 226" $%7Y$*2+2:&94" 2$9
UHDG DOO WKH ER R NVKRRED WHAE&SCKIS MY RAY “%6"Y $56C"%*+8*9"2!
Y&=9*+EC"524"25"4Y*"c$34Y 2%8&41"2E"4Y* A$94Ch"$56"Y &9" ;Y $88&2%"&9"=$%6)*6":
A%S748T$+"356*%94$56&5:"4Y$A"C?Y$4"&9"5++6+6"&9"$" +&44+*"OAY&S)+&5:" 2E" 7 2:
9*59*h" RUKOR@" W++"2E" 4Y&9" =$)*9" Y&="$" A%o&=*"*BS=A+*"2E" 4Y*" 884$+&41" 2|
E%254&*%9=$5"Q2349&6*" 4Y*"']+6"\=A&%*RC" 7254%$94*6" 2&A4Y" 4Y*" 9+$7)5*99" 2F
7&41MB*++*%6" Q&59&6*" 4Y*" ]+6" \=A&*R@" \8*5" 4Y*" U2356$48&25" \5717+2A*6&9
UHSUHVHQW WKH FUXPEOLQJ (PSLUH DV +DUGLQ VWCL
AR2AF*"DY 2" B0+ 265" 25" 7+ =8539C " $56"$%*"4Y 39" EY%**"E%2="4Y""2+6"?2%+6@

+DUGLQ LV DOVR D UDWKHU W\A\SLFDO WHFKQRFUDW RI W
WKH RWKHU VFLHQFH ¢(¢FWLRQ KHOG XS DV WKH LGHDO UX

ORJHQ GHWHFWYV D VLPLODU PRWLI RI WKH IURQWLHU Ul
LI WKH LQGLYLGXDO LV ERUQ WKHUH LQ $VLPRYfV VKRU\
ODUWLDQ VHWWOHUV FRQW CT@a3A&0¥# HLAK N LIVUXDWWALORYQH X/ LW |
SODQHW (YHQ LI WKH\ FRPH WR 0DUV LW ZBP@BB=Ra@yO\ EH
'LYTRPPDVR WRR QRWHV WKDW )RXQGDWLRQ KHURHYV DUH
E\ WKHLU IURQWLHU VHOI VXI¢FLHQF\" DQG FRPPRQ VHQ"

LLS
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+DUGLQYTVY EHKDYLRU GUDZV RQ WKH LGROL]JHG
E%254&*%C"$9"Y*' &9"$4"Y &9";*94"356*%" A%*993%*C"Y&9"*1*9" IR (F56" Y $%66b
+&)*" $" 72?2;21" Y*%2" ?Y2" 7$+=+1"*8$+3$4*9" 4Y*" 9&43$48&25" *E2%*" =$)&5:" Y&9"
=28*@"ZY*"$44&436*"$56"4Y*"723%$:*"42"4$)*"%&9)9"&5"W9I&=28[9"Y*%2*9"&9"9&=¢&
WR WKRVH RI WKH :HVWHUQV VSDFH :HVWHUQV DQG
937Y"%$4Y*%" $748&25M;$9*6" 942%&*9" E*$43%*" 7Y $%$74*%9" ?2&4Y" &57%*6&;+*" A
DELOLWLHV ZKR VXFFHHG DJDLQVW DOO RGGV E\ PH
9Y224*%9"2%" %$1":359C"W9O&=28[9" Y*%2*9"*B7*+";1"4Y*&%" %$4&25%+"=&569C"9
&5"4Y*&%" &54*++*743%+";$44+*9C"4Y*1"$%%&8*" $4" 72%%* 74" 7257+39&259"?&4Y"
1$7):%2356"&5E2%=$4&25@"V$%68&5[9"8&:2%239"*EE2%4"42"4$)*" &5&4&$4&8*" $56'
€234:3*99"4Y*":%*$4*94" =&56" 2E" 4Y*" WHKR" &9" $+92" SAA$Y%*54" &5" Y &9" &55*%"
=252+2:3*9" 2Y*0%*" Y*" 72594$54+1" 4%8&*9" 42" ?2%)" 234" A%2;+*=9" ?&4Y" $" 94%25:"
9*59*" 2E" &58*54&25@*" E2739*6" 9*59*" 2E" 3%:*571" &9" *8&6*54" $9" V$%6&5" &9"
6*A&T74*6"C7Y*?e&5:f"$4"4Y*" *56"2E" Y&9" 7&:$% @"F4"Y$6":25*"234";34" Y*" 2$9" A$9.
524&7&5:"4Y$4@" V*"Y$65[4" 9+*A4" 4Y*"' 5&:Y4" *E2%*" $56" Y*" Y$6" $":226" &6*$"4Y$
Y*'?223+65[4" 9+**A"4Y&9" 72=8&5:"5& MR "W+4Y23:Y"V$%6&5[9" 7Y $%$74*%" &9"
%$4Y*%"425*6"62?75"72=A$%*6"42"4Y*"9?$9Y;37)+&5:"9A$7T*"2A*%$" Y *%2*9"2E"4Y*"
+&)*9"2E"T27" G=&4/P@B*4?%"3%/B*01 KH LV VWLOO WKH KHUR
9$8*9"4Y*"6$1";1"7Y$++*5:&5:"X"; 1"4Y*"E2% 7*"2E"Y &9"&54*++*74"$+25*" X" ?Y $4"9**=(
42" *"$5" 28*%?Y*+=8&5:"*5*=1@" ZY39C" &5" $66&4&25" 42" ;*&5:" 4Y*" +25*" E%254&*Y
Y*%2C"V$%6&5";*72=*9"4Y*"'=$&5"91=;2+"E2%"\5+&:Y4*5=*54"&6*$+9C"$9"Y*"92+8*9"
4AY*"7%&9I*9"A*$7T*E3++1";1"Y &9"93A%*=*"%$4&25$+&41@"
H34"V$%6&5[9"E%254&*%" " A2+&4&79"$+92"9Y2?"Y &9"$AA*4&A*"E2%"$5"*=A&Y
DOO KH VWULYHV WR IXO0;,00 WKH 6HOGRQ 30DQ RI W
d$+$74&7"\=A&%*@"ZY*"U2356$4&25[9"9&43$4&25"&9"9&=3+4$5*239+1"4Y$4"2E"E%
93%8&8%+"$56" Q&54*++*743$+R" 72+25&$+&9=@" ZY &9"9*59*" 2E" U2356$4&25" 93A!
$56"*B7*A4&25$+&41"4Y$4"%359"4Y%23:Y"4AY*" 4%&+2:1"&9"524"35+&)*" 4Y*"$44 &A%
$PHULFDQ FLYLOL]DWLRQDO LPSHULDOLVP" YRLFHG C

,Q DGGLWLRQ WR ORQJ SDVVDJHV RI GLUHFW VSHHFK $
PRQRORJXH = DV SHU 'RUULW &RKQfV WHUPLQRORJ\
ZRUNLQJV DV ZKHQ +DUGLQ PXOOV RYHU WKH VLWXDWLR

N+"F&$"-,:/07"%+$.+,&+6:"-)",+'+*+,"-3+".$:93)6) 7/9&6"-3+),:"3+"3&%")09+"6+&,0+%"

+ DQG IURP LW KH JRW RQH WKLQJ ULJKW DW WKH VWDU
$ JUHDW SV\FKRORJLVW VXFK DV 6HOGRQ FRXOG XQUI
UHDFWLRQV VXI¢FLHQWO\ WR EH DEOH WR SUHGLFW EUF
$QG WKDW PHDQW = KP P P
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2E"4Y*"SY&+&AA&5*9"&5".J--@"W9"GA*AY $5925"524*9C"&5"W="%& 7$5"%Y *42%&7C
FT$="$"6%6&885:"T257*A4"2E"4Y*"6*9485$%E&$5 E%$=*?2%)"&5"4Y &9"5*?"72+258$+&
7KH UHIRUPXODWLRQ RI WKH ODQLIHVW '"HVWLQ\ P|
OLNH 3:KDW $PHULFD ZDQWV LV QRW WHUULWRULDC
FLYLOL]DWLRQ :H ZDQW QRW WR DFTXLUH WKH 3KLO
WKH 3KLOLSSLQHV IUHH VFKRROV D IUHH FKXUFK RS
WR DOO° /\PDQ $EERWW TWG LQ 6WHSKDQVRQ ,
AY*" a5&A*6" GASA*O" T259&6*%*6" &AH+E" 42" *" 6%&8*5"; 1" 4Y*" 6341" 42" %*97 3+ A*2A
IURP WKHLU EDUEDULVP DQG WKLV XUJHQF\ MXVWLI
7257+%585:"4Y*"SY &+&AA&S*9"$+92"&57+36*6"$" A$4*%5$+894&7"425+>"""

5SHEHOOLRQ DJDLQVW WKH DXWKRULW\ RI WKH ADJ PXV
Y*9&A4$4&25" *5723%%$:*9" %*82+4D" $56" ?7&4Y234" $5:*%C" E2%" 4Y*" 43%;3+*54" 7Y &+¢
NQRZ QRW ZKDW WKH\ GR 6HQDWRU $OEHUW - %HYHU

F5&™()*$+"( C"4Y*"$44&436*"4Y$4"c43%;3+*54" 7Y &+6%*5")52?"524"?Y$4"4Y*1"62h
&9"9Y275" &5"V$%6&S5[9" A27*%" *+&4*" ?Y2" $74" $9" U2356$4&25" $:*549" &5" 2%6*%"
93A*%8&9*"4Y*'=$99"=$5&A3+$4&25@"ZY &9";*72=*9"*8&6*54"$9"V$%6&5"$56"25*"2E
4Y*"$:*549"X"2%"cY &:Y"A%&*949h"X"6&97399"4Y*"9&43$4&25"25"W5$7%*25C"?Y&7Y
Y$8*";%23:Y4"356*%" U2356$4&25" 7254%2+"4Y%23:Y" $"ES$;%&7$4*6" %*+&:&25";$9’
25"U2356$4&25[9" $68$57*6" 4*7Y52+2:1>" cF4" &9" %*=$%)$;+*Ch" 524*9" 4Y*" A%&*9.
CY2?"4Y*" %*+&:&25" 2E" 97&*57*" Y$9" :%$;;*6" Y2+6@" F[8*" ?%&44*5" $5"*99%$1" 25" 4°
VXEMHFW = HQWLUHO\ IRU P\ RZQ DPXVHPHQW LW ZR)>
QRU/IR@"W+AY23:Y" 4Y*" =$94*%EI+" Y*%02*9" 2E" 4Y*" U2356$4&25" $%*" $7$%*" 2E"
9*00&2395*99"2E"4Y*"9&43$4&25C"$4"4Y*"9$=*"4&=*"&4"9**=9"42"4Y *="+&44+*"=2%*".
D VFLHQWL¢{(F H[SHULPHQW LQ HPSLULFDO PDVV SV\F
HQMR\V WKH LQWHOOHFWXDO FKDOOHQJH RI WKH GHD
4Y*"'U2356$4&25"H2$%6"2E"Z2%394**9"?Y2"&5"Y&9"8&*?"62"524"4$)*"$74&8*"*523:Y
$"94$57*EMIR@"W9I&=28[9"727;21"Y*%2*9"2E"&54*++* 74" *4"4AY*& % "*B7 &4*=*54"E%
FRQVWUXFWLQJ DUIJXPHQWY ZKLFK PDNH WKHP VHHP C
39*'&6*$9"&594*$6"2E"7$%69"2%":359@
W4"4Y&9"A2&54C"4Y*"U2356$4&25[9"%3+&5:"*+&4*"&9"%*A%*9*54*6"$9"3572%"
;1"A2?2%%>"4Y*"3%:*571"2E"4Y*" E%254&*%"6%&8*" $56 "4 Y*'5**6"42"=$&54$&5"U2356$4¢
&56*A*56*57*"93%A$99" 9*+EM&S54*%*94C";*7$39*" V$%6&5"$56" Y &9"$772=A+&7*9"{
RQ D PLVVLRQ OHJLWLPL]HG E\ 6HOGRQfV SV\FKRKLVYV
4Y*" &54*++*743%+" TY$++*5:*C" E2%" &594$57*" 4Y*" U2356$4&25" $:*540Y &:Y" A%(¢
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RQ $QDFUHRQ VWLOO FRQVLGHUV KLV SSRIMRWISRQ :DQ
V$%68&5C" 2Y*5" 8&9&4&5:" W5$7%*25C" Y$9" c52" 942=$7Y" E2%" 4Y*" %6*+&:8239" 4
Q@% $VLPRYYV FKDUDFWHUV VHHP WR YLHZ LW DV VK
H3%6*5Ch" 42";2%%27?" ' &A+&5:[9" E$=239" AY%$9*C" A2A3+$%+1" 2E4*5" 356+069422¢
+2%&E18&5:" HY%&A&IY" 72+258$+89="$9" :386$57*" 42" 9$8$:*9@" G4&++C" ;1" %*A%
V$%6&5[9" A$%41" $9" $+=294" *=:$%%$99%6" ;1" 4Y*" 5¥7*99$%1" Y2$B" 4Y*1" Y$8*
FUHDWHG $VLPRY VHWV WKHP DERYH DQ\ VHOI ULJK'
AYS$A"V$%685"$9"$" +*$6%06" &9" =206$++1"22%4Y 1" 2E" 4Y*" A27+0%" Y*"+B*067&9+*9@"\
V$%68&5 &I AY%STA&T$++1"4Y*"92+*'03+*0"2E"Z+%h=&539"$56"=$&54$&59"$"Vb*+&:&.
25" 4Y*")&5:62=9"93%0%6235685:" &4C" Y*" &9" 524" *BA+2&485:" A2?7*%" E2%" Y &9" A*%C
QHHGV :KHQ FULWLFL]HG E\ \RXQJ SROLWLFLDQV ZKF
SROLF\ DQG D PRUH RSHQ JRYHUQPHQW &K@ WKH 3
AY&TY"Y* %3+*9C"V$U6&5" 7Y 229%9" 524" 42" 9&+*5 T+ 4Y*'2AA29&4&25C" 7254%$%1
+$7)*1[9" 93::*94&25@" V22*8*%C" V$%6&5" $+92" 2259" 4Y*" +27$+" 5*29ASA*%C" $5¢
FDQ WKXV LQAXHQFH WKH SUH V&RR@ KN+ &5 BH-CHIIARMH'T
Y&9"=$58A3+$48259C"V$%685"%*=$&59"4Y*"82& 7+ 2E" %*$925"$56" &9" U+ A%*9*54
$5" 3+48=$4*+1" 4%39472%4Y 1" $3427%SAC" 2Y2" :$+$57%9" *4P+5" 6¥=27%$71" $56"
424$+84$%E&S$5&9="$56"&5"4Y*"+56"62*0" 7Y $4" &9"E2%" 4Y*":226" 2E" 4Y*" A*2A+*" 2E
$+3B1"$9"$"?Y2+*@

ZY&9" 89" T+*$%+1"$" <$=A*++&$5" SAA%2$TY @"\8*5" &E" WO&=28" 686" 524" 9Y
<$=A++[9"+&;*%4$%&S$5"$56"8*5" % $7 &N BRFD"'Q KLV LQAXHQF
OHG $VLPRY WR RFFDVLRQDOO\ DGRSW DXWKRULWDU
=$44*%M2EMES$74" =$5&A3+$4825" $56" A+24485:" ;1" AY*" *EEY*$&(' 4Y*"
4%8+2:1"SAA*$%9" 2&AY " $5" &=A+&T$4&25"4Y $4" & 4" &I"$TT*ALS; +*":*7$39*" 84" &9"6:
AY*" &Y A" A*2A++C" 284Y" 4Y*" %&:Y 4" 3+4*%& 29I HQB*IE524*9C" 6*9AA*"
WO&=28[9"7259&6*%$;+1"=2%6*"+&;*%$+"94$56A2854C" Y *" 5*8*064Y *+*99" c$%%6&8*¢
7257+39&25"94%8&)&5:+1"9&=8+$%"42"<$=A;*++[9"=294"*563%&5:"A2+&A&T$+"SAY 2¢
AY*"25+1"6&EE*Y*5 7" * 42+ 5" Y *$8¥5 " $56" Y *++"&9"4Y*'5$43%* 2E" 4Y*" %63+*%69b" Q-
WHAY23:Y" $3427%$71" &9" Y$%6+1" 2Y$4" *$%+1" W=*06&7$5" 94$4*9=*5" 725986*)
JRRG JRYHUQPHQW LW GUDZV RQ WKH HTXDOO\ $PH

:KLOH VRPH RI WKH DXWKRULWDULDQLVP LQ *ROGHQ $.
KRPH IURQW DWWLWXGHYV GXULQJ WKH 6HFRQG :RUOG :D
DQWLGHPRFUDWLF LQ KLV XWLOLWDULDQ OLEHUWDULDC
GHPRFUDF\ EHFDXVH DV , VHH LW UHVSRQVLEOH JRYHI
LV D JRRG WKLQJ RQO\ LQVRIDU DV LW VHUYHV WKDW FD.
?2DF9*@ @+G*$$*&#+HNO@+7
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FRPPRQ WR WKH JHQUH SXOSV RI WKH HDUO\ WZHQW|1
TY$%P74*%&94&T9"2E"AY*" 72?;21" Y*%2"&9"4Y$4" ?Y &+*"Y*" A299*99*9" 4Y*" 9$=*"9)
$9"4Y*' 8&++$&59C" Y*'39*9"4Y*="42"6*E*56"4Y*":226":319b" Q<$?*+4&",0C" , JR@"
?2%)9" 2E" A2A3+$%" 73+43%*C" 4Y&9" 4%$&4" 7$9" 2E4*5" *B4*56*6" 42" 7Y $%$74*%¢
4Y$5"72?;219C"+*$6&5:"42"$"4*56*571"42"*B739*"$56"*8*5" :+2%&E1"4Y*" 7355&5:"
$56"9Y%*?6'"*54%*A%*5*3%9"2%"A2+8&4&7&$59"?Y 29*"Y*$%4"&9"&5"4Y*"%&: Y 4" A+$7
4Y23:Y"4Y*1"39*"4Y*"9$=*"=*$59"$9"4Y*&%" $68*%9$%&*9@"G37Y"W=*%&7$5"Y*%Z
FT2=*" 4Y*" 6%&8&5:" E2%7*" &5" 4Y*" 5*B4" AY$9*" 2E" 4Y*" U2356$4&25" *BA$59&25(
2Y*%*"6*=27%$4& 7" A%27*99*9" $%*" 28*%4$)*5";1"+25*" Y*002*9" ?Y2")527" ?Y $4" &9"
%&:Y4"$56"62"524"+*4"AY*"+*44* % "2E"+$?" ) *A"AY*="E%2="$7Y &*8&5:"&4@

| 289 #&() . 'A%+S) . ' . 18:$%)™) 4 $(%&'6

$IWHU +DUGLQYV ¢UVW VWHSV LQ IURQWLHU VXUYLYI
WKH IURQWLHU WXUQV LQWR DFWLYH FRQTXHULQJ WK
U2356$48&25"4%$6*%9";*:&5" $9" &594%3=*549"2E" %*+&:&239"7254%2+C"524" 35+&)
+$4*"'5&5*4**54Y" 7*543%1"W=*%&7$5"8&*?9"2E" 72=;&5*6" 72==*%7*"$56" %*+&:&25"
DV WKH VXSUHPH FLYLOL]J]HU VHH 6WHSKDQVRQ =
T*94&51"?$9"4%$59E2%=*6"&542"?Y $4"GA4*AY$5925"7$++9"c=$5%$:*6"6*94&51b"Q..-R(
4Y*"U2356$48&25"4%$6*%9"$%*"'&594%3=*549"2E"=$)&5:"4Y*"%*94"2E"4AY*":$+$B1"E2-
4AY**BE=A+*"9*4";1"4Y*"U2356$4&25@"

W9"4Y*" U2356$4&25" 4%$6*%9" *72=*"$:*549" 2E"4Y&9" 7Y$5:*C" $4" 4Y*" 9$=*"
4&=*"4Y*1"$%*"$+92"&56&8&63%+"Y*%2*9"?Y 2" 7254&53*"4AY*'EY%254&* %" "4Y*=*@"V2?*
%PAY*%" 4Y$5" 4Y*" *5+8&:Y4*5*6" E%254&* %" A2+&4&T7&$5" %*A%*9*54*6" ;1" V$%6&5

UHVHPEOH URPDQWLFL]HG YHUVLRQV RI FRZER\V SUR
2%"4Y*"9*+EM=$6*"=*5"2E"4Y*&%"4%$6*"*=A&%*9C"$56"$9"937YC"$+92"4Y*1"356*Y
WKH FRQQHFWLRQ RI $VLPRYTV VHULHV ZLWK WKH P\\
W9"524*6"&5"7Y$A4*%"PC"$+gRIDB*B1)+*% O*8*0$+0T XRWDWLRQ WKDW
WKH VWRU\ 37KH 7UDGHUV ~ ZKLFK GHVFULEHV WKHVF
4Y*&%"*B$::*%P$4*6"9429%8869"Q SRLQWYV WR WKH WUDGLWLRQ RI :
VHWYV WKH VWDJH IRU FKDUDFWHUY VLPLODU WR WKH

0&==$%"S251*49C"4Y*"4%$6*%"A%24$:25&94" &5"cZY*" Z%$6*%9Ch" &9" A&+2.
)&56"2E"?$:25"4%$&5"2%" $"E3%" 4%$6*" %234*" 42" 4Y*" 94$%9C" 4%$8*++&5:" c4%*=
GLVWDQFHV RI WKH 3HULSKHU\" ZLWK 3VKLSV RIWHQ (
2E" Y2=*M=$6*" %*A$&%9" $56" &=A%28&9$4&259Ch" &5" 4 Y(ZOB8I1 PEY
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0*8*0$+0"@%0.R@"ZY*9*"4%$6*%9"$+92"6%*$="2E",*72=&5:"0*+ EM=$6*"=& ++&25$ &%’
$4"4Y*"9$=*"4&=""$9"4Y*1"$68$57*'4Y*"U2356$4&25"7$39*"2E"93;63&5:"4Y*"E%254&*%
2E"AY*"'cd$+$74& 7" S*%&AKIDIRT)524" 35+&)*" $"4%*$7Y*%239"F56 &$5" 4*%%&42%
LQ D :HVWHUQ VWRU\ $VLPRY IXUWKHU HPSKDVL]HV
Y$8&5:"S251*49"7254*=A+$4*"Y &9"9$+*9"A&4TY"&5"4*%=9"2E"9&=&+*9"+&)*"c+&=A€
+&)*"$"9Y24M3A"9A$7*"?$:25Ch" $56"356*%+&5*"Y &9"E%254&*%" 9*+EM%*+&$57*" 2
=$B&=>"$"c4%$6*%" Y$9"42")52?"$" +&44+*" 2E"*S* B LAYRSMLR@" F594*$6" 2E"
4%394&5:"A*2A+*C"S251*49"%*+&*9" 25" 4Y*&%" c&54*++&:*54" QABR&EHBY%*94b" Q
Y&9"$;&+8&41"42"*BA+28&4"&4C"4Y39"A344&85:"&542"$74&25";24Y"Y&9"72?;21"Y*%2
$56"4Y*"=2442"4Y$4"AY*" 4%$6*%9" cY$+EM=27)&5:+1b" $62A4" E%2="V$%6&5>"C|*8
+*4"123%"9*59*"2E"=2%$+9"A%*8*54"123"E%2="62&5:"?Y $4' &E/EED EB4Y *"
HQG RI FRXUVH MXVW OLNH WKH FRZER\ KHURHV DO\
$+,*&4"&5"Y&9"2?5"ESIY &25@"
W9"937YC"cZY*"Z%$6*%9b"9*%8*%9" 42" 6*=2594%$4*"Y2?"*BA$59&25"7$5" %*
RQ WKDW LQWHOOLJHQW VHOI LQWHUHVW WKH FUDY
$56"4Y*&%"73942=*%9"$+&)*@"S251*49";*72=*9"$"91=;2+"2E"4Y*";%34$+"7$A&4$+&!
FKDUDFWHULVWLF RI WKH :LOG :HVW VSHFXODWRUV [
4Y*":$9%;$%8&$59"42"4%$A"4Y*="8&542"$"93;9*%8&*54"73942=*%"%*+$4&259Y &LA@"F
SRQ\HWV KLPVHOI VHHPVY UDWKHU REVHVVHG ZLWK KL
2E"Y&9"*=248&25%+"%*$74&259>

HM'DPQHGHVW PHVV (P ZD&BRKLQG TXRWD ¢

p:LWK P\ TXRWD GHDG RQ LWV IHH®ORRNTV PXUGHU WR .
HM+RZTV \RXU TXRWROPRKLY \HDU"

H, P KHUH ZLWK D IXOO FDUJR VWLQNLQJ LOQWR XVHOH)
=AM'FB*(1@14HQGHG XS EHORZW-RRWD \HW 1

M DQG WKDW GRHVQIW F&HNIXWRWRZDUG WKH TXRWD

(YHQ LI $VLPRYYJV YLVLRQ RI D FXQQLQJ IURQWLHU VD«
LW HIITHFWLYHO\ SURMHFWYV WKH RSWLPLVWLF YHUVLR
3RQ\HWV HPERGLHV VRPH RI WKH TXDOLWLHV RI WKH \
$:%%*9"42"$68$57*"4Y*"U2356$4825"7$39*C"&E"&4"89"$68$54$:¥239"42"Y &=>"CF[="2:
42"=$)*"=25*1"@"@" @"FE"&4"Y*+A9Q"4Y*"U2356$4825"$4"4Y *"9$=+"4&=*C"$++"4Y*"}*.
Q@UN-R@"ZY&9"&IC"2E"723%9*C"$+92"4Y*"7+&=$B"2E"4Y*"W=*%& 7$5"6%*$="2E";2
D QDWLRQ E\ PDNLQJ D SUR¢W DQG LQ WKH HQG 3R
MROO\ D VZDVKEXFNOLQJ VDOHVPDQ DV +HLQOHLQTYV

LMN
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$9"2Y*5"Y*"06*723549"42"4Y *"U2356$48&25"$:*54"Y 22"Y *"A%&T)*6"Y &9"2AA25*54"&542"
93;9*068&*57*&U.R@"ZY39C"4Y* A*%6&26" 2E" 4%$6&5:"*BA*6& NG IHO (&5
HFKRHV WKH LPDJH Rl WKH :LOG :HVW ZKHUH WKH ¢
$UTY*ALASH"Y*%62+9"2$9"68%6* T4+ 1 "6+*A*56*54"25"4Y*8%"85:*53841"$56"7355&5:C"$!
ZKHUH DOO DFWLRQV DUH MXVWL{HG E\ WKHLU JUHDW
,Q KLV GLVFXVVLRQ RI KRZ +HLQOHLQ JORUL¢HV
)XWXUH +LVWRU\ VWRULHV 'DYLG ORJHQ SRLQWV RX
RIWHQ UHFHLYHV LWV XOWLPDWH MXVWL,FDWLRQ ZK
LQ SUDFWLFDO EHQH:;WV IRU KXPDQNLQG $VLPRY
RULHQWHG DWWLWXGH EXW WKHLU VXSSRVHG VHO¢
=899&25"2E"5$4825M;38+6&5:"$56"=$5$:*=*54"4$)*9"28*06"$9"4 Y *"A%&=$%1"=24&8*
E2%"4Y*8%"$74&259@"ZY*"94%25:*94" =$5&E*94$4&25"2E "E%254&8*%" 72==*% 7 &$+
LV IRXQG LQ WKH WUDGHU FKDUDFWHU +REHU 0DOOR?Z
$V QRWHG LQ FKDSWHU O0DOORZ EHFRPHV D V\PE
E2067%9"4Y$4":386*"4Y*"U2356$4&25"427$%6"&49"E343%*C"*8*5"356+%6"4Y *"+*$6+ 06!
RI VHOI LQWHUHVWHG PHQ %XW ODOORZ DOVR GHPR
FRZER\ KHUR FKDUDFWHULVWLFV DQG FRQQHFWLRQV
ZHVWZDUG H[SDQVLRQ LQ WKH WULORJ\ ,Q D VFHQH |
*54*069" AY*"Y 2395 2E"$5" 2+6" A$4%&T&S5"+&)*"$"+25*":35=$5"72=85:"42"$"E%254&
4275® 7KH SDWULFLDQ ZKRP 0DOORZ P HHIND\G HJFOLROP D |
PRUH OLNH D ¢JKWLQJ PDQ <RX KROG \RXU KDQG QHD
RQ \RXU MDZERQHDOORZIV RZQ GHVFULSWLRQ RI KL
FRXOG MXVW DV ZHOO ¢W D :HVWHUQ 37KHUH LVQIW
E%2=@"U&: Y4&5:"$56"97$%9"$%*"A$%4" 2E"$" 4% $6* 0605 FRE W/EBH 9$=""
A&=*C"Y*"*=;26&*9"&6*$9"2E"E%2548*%" T $A&A$+&I=>"

%XW ¢(JKWLQJ LV RQO\ XVHIXO ZKHQ WKHUHTV PRQH\ D
ZLWKRXW VR PXFK WKH VZHHWHU 1RZ ZLOO , ¢QG HQI
ZRUWK WKH &4RWLQJ"

V& Y+& YA&5:"4Y*"4Y*=$4&T7"7255*74&25"?&AY " W=*%&7$5"Y &942%1"2E"*BA$59&258
ODOORZ YLHZV WKH 5HSXEOLF RI .RUHOO IRUPHUO\ SLC
4*%%&42BUMCQR@"\7Y28&5:"4Y*":226" Y354&5:" 2E"4Y*" 1*4AM42M;*M9*44+*6" E%254&
WHUULWRULHYVY RI HDUO\ QLOQHWHHQWK FHQWXU\ $PHL

2Q WKH UHODWLRQVKLSV RI FKDUDFWHUYV LQ D :HVWHUC

LMO
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¢QG 3>J@RRG WUDGLQJ KHUH ~ DQG KLV PHQ H[SOLFL)
$9"c9$8%$:*9b&GUTD% 2Q WKH IURQWLHU ODOORZ UHWDLQV |
725E3985:"0&43$4&259C"$9"?2Y*5" 25" 20/6*++"$"=&99& 25$%61"9*) &5 "U*E3F"EY2="4
+27$+9"89"+*4"&542"Y &9"OY &AC":34"$+92"=$&54$8&59"Y &9"Y $%69Y "6 &9 7 &A+&5*"6*=4
AY*"3%:*571"2E"4Y*"9843$4&25@"F5"4Y*"*56C"Y*"4Y%279" 4Y*'=8998&25$%1" 234" 2!
=*0H71"2E"AY*"2%*++8&$5"=2;":$4Y*%%*6"$%2356"Y &9"OY &A@
F5"4Y*'=14Y2+2:1"2E" 4Y*" W=*0%& 7$5" E%2548*%C" 4Y*"' 72?:21" %*A%*9*549" 4
C73+4"2E"=$973+&5*D"4Y $4" C6*8*+2A*6"E%2="4Y*"Y*M=$5"=*54$+&41"2E"92=*"+$4*
5&5*4**54YM7*543%1"*BA25*549"2E"=8+&4$%&9I=C"8&=A*%&$+&9I=C"$56"4Y*"93%8&8%
CWWHVW’  6DUSERBOH1C"ZY*262%*" 220*8*+4"2$9" 25+ 2E"4Y*'$6827$4*9"
2E"4Y* E%254&*%6"Y*%2"$9"$" =26 % +"E2%"=8+&4$%1"$74&25@"F5"Y&9" LLL";22)"Y*"

W"72?;21"?&++"524"93;=&4"4$=*+1"42"$5"&593+4C"$56" &9"*8*%" %*$61" 42" $8*5:*" Y &
275"?%25:9D"52%"Y$9"Y*"$5"28*%?%23:Y4"E*$%"2E"9Y*66&5:";+226 @"V*"A299*99*9C
&5" E$74C" E*?" 2E" 4Y*" *=8$973+$4*6C" =&+)M$56M?$4*%" =2%$+8&4&*9" $6=&%*6" ;1" -
A9*362MAY &+$54Y%2A&949>";34"Y*" 62*9" A299*99C"42"$"8*%1"Y &:Y"6*:%**C"4Y*"94*
PDQO\ TXDOLWLHY WKDW DUH LQYDOXDEOH WR D QDWLI
+XQWLQJ 7UDLO’ TWG LQ 6DYDJH

5RRVHYHOW VKDSHG WKH FRZER\ ¢JXUH LQWR WKH
FDPSDLJQ WR UHYLWDOL]H WKH PHQ RI WKH QDWLRQ
WKH FXUVH RI UHVSRQVLELOLWLHY DQG EHQH/ WV RI
HITHWH H[LVWHQFH $URXQG WKLV WLPH PRYHPHQW)\
DOVR VSUDQJ XS VHH .XHQ] *

$VLPRYfV ODOORZ WKHQ UHSUHVHQWYV WKH VDI
=$973+&5*" 8&4%$+8&41" $56" 62?5M42M*$%4Y" A%S$:=$4&9="4Y$4" V$%6&5" *=;26&*¢
PY&TY"&9"?Y$4" 4Y*" U2356$4&25" 5**69" &5" 2%6*%" 42" 93%8&8*>" cV*" =&:Y4" ;*" $5
134+$56*%C";34"$"=$5[9"$"=$5"E2%"$["AF¥BMR@ " "F5"'ES74C"AY19&7$+"6*97%&A4&259
2E" 7TY$%$74*%9" $%*" %*+$48&8*+1" OASBI*&B"(4Y*4%&+2:1C" ;34" 25" 4Y*O*"
E*?"277$9&259C" W9&=28"6%$EA9" Y&I" 7Y$%$74*%9" 6*+&;*%$4*+1" &5" 4Y*" =2+6"
A3+A"$74&25M$68*543%*" $56"72?;21"Y*%2@"W9"524*6"&5" 7Y$A4*%"PC"+&)*"'=$51
$VLPRYfV KHURHV ODOORZ VKONHW®OG ZE&W RKUR X% UKOJ U

"HE$)" 5/)0" 10" BISTHSYE ) 6/+$" 38" -3+" Yo+ OB/0+")<" -3+ +' [ +"F&S" &,-6:" Yol +"-)"
WKH VHDUFK IRU OX[XU\ DQG WKH GHFOLQH RI PDVFXOLC
DQG WKH ODVW UHPDLQV RI PLOLWDU\ VSLULW" DV
HQFRXUDJHG EHQHYROHQFH DQG IRUJLYHQHVV ,QGHHG

IUHHGRP  ZDV UHVWRUHG RQO\ JUDGXDOO\ DIWHU WKH 3¢

LMP
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$56"4Y%23:Y234"4Y*"942%1"25* 2E"4AY*"TY $%$74*%&948&79"4Y $4"6&94&5:3&9Y*9"Y &
WKH ZHDNHU DQWDJRQLVWY DUH KLV KDQGYV DQG DUF
Y&=";$7)b" @% S7TZHUYV ¢(¢QJHUV ZHUH VZDOORZHG LQ OL
@%..R"$56"Y&9"C:%*$4";%2?5"$%=9"7*%*"4Y%275"3A"$56"234C"$56"4Y*"'=397+*9"
4$34*5*6"&542"$"94%*47YC "4Y*5"E$6*6"&5428A29*h'Q FRQWUDVW WR OLC
#2%$5*"G344C"4Y*"9*7%*4$%1"42"U2356$4&25"=$12%"$56"4Y*"8&++$&5"2E"4Y*"94,
VWHUHRW\SLFDOO\ IHHEOH DQG FRUUXSW :KHUHDV 0D
ZRUNLQJ SLRQHHU 6XWW KDV 3FD NN *PIB.QR'FXUHG
92=*25*"?Y2"Y$9",*72=*"422"A%*2773A&*6"?&4Y"9**)&5:"A*%925$+"+3B3%1"%$4Y *%0"
4Y$5"72==35%$+"$68$57*=*54@ 6 XWW LV OHIW 3VSUHDGLQJ KLV ¢C
%3;;&5:"234"4Y*" A%*993%8W'Q DIWHU KDYLQJ VKDNHQ KDQGV Z
H1"E2739&5:"25"4Y*&%" Y$569C"W9&=28"&=A+&*9"$" 7255*74&25" ;*4?**5" Y &S
TY$%$74*%9['AY19&7$+"$56"91=;2+&7"$74&88&41"&5",3&+6&5:"4Y*"'5$4&25"25"4Y*"E%
ODOORZ DFWLYHO\ IXUWKHUV WKLV FDXVH ZKHUHDYV
6$5:*%9"2E"=$5&A3+$4&25"$9":28*%5=*54$+"A2?*%@"F5"$5"2+&: $% 7Y & 7" 28*%5=*5¢
937Y"$"A2?7*%" &9" ?&*+6*6";1"E*?" &4" &9"$56"*$91" 42" *BA+2&4@" G$+82%" V$%6&E
FAY X &GS+ W=*%&TH5" Y*%2"$56" 4Y*" *5+&:Y4*5*6" $3427%$4" ?&4Y " ?Y2="937Y"$"
6*8&7*"7$5";*"'4%394*6C";34",*7$39*"4Y*"U2356$4&25"+*$6*%9"SE4*%"Y &="$%*"524"$
T$AS;+*C"%*+&:&239"7254%2+";*72=*9"6$5:*%239@"ZY*"E2739"25"$;92+34*"7254%:
+*$69"42"$"41%$55& 7$+"*+&4*" 4Y $4"?2%%&*9"=2%*"$;234" %*4$&5&5:"&49"A29&4&
DERXW WKH PLVVLRQ IRU ZKLFK LW ZDV VHW XS LQ Wk
,Q DQ DWWHPSW WR JHW ULG RI ODOORZ ZKRVH VXF
RI WKH )RXQGDWLRQ 6XWW VHWYV XS D WULDO ZKHUH
2E"4Y*"'=&99&25%$%1"?Y2"?$9"6*5&*6"4Y*"OSE*41"2E"Y&9"IY &A"*$%+&* % @" ZY*" 4%0¢
&54*++*743$+"8*%9&25"2E"4Y*"7+&=$B"&5"$"A3+A"?7*94*%5"942%1@"W9"&5"$"63*+
QRRQ ODOORZ WKH ZURQJHG KHUR JHWV KLV MXVW U
$993%$57*@"WA"4Y*"6*7&9&8*"=2=*54"Y*"4$)*9"4Y*"*=A41"94$:*"356*%"$"9A24+&:Y 4.

W25+ $="2E"+& Y 4"7*54%*6"3A25"Y &="$56"85"4Y *'A3;+&7"|8&92%9"2E"4Y*7&41C"$9"
$9"25"4Y*' =106&$69" 2E" A%&E$4*"[8&92969" &5" $+=204"*8%061"Y 2=*"2E" 4Y*" U2356$4&2
SODQHWY WKH ORQHO\ JLDQW ¢JXURRIRRD PDQ VWDUHG

/ILNH D FRZER\ KHUR ODOORZ ZDLWV IRU WKH RSSRQH
Y&9"4*948&=251"?Y&TY"A%*9*549"$5"28*%A2?7*%&5:"$772354"2E"4Y*"*8*549"$56"?Y $-

7KLV FRXOG DOVR EH UHDG DV D UHIHUHQFH WR WKH
&DZHOWL

LMQ
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WKH\ PHDQ KH GHOLYHUV WKH GHYDVWDWLQJ VKRW
$IWHU O0DOORZ KDV VSRNHQ WKH SURVHFXWLRQ LV OF
*56"Y&O"8&T742%1"89"92" T2=A+*4*"4Y $4"4Y*"7%226C" TY$54&5:"Y &9"5$=*C"7$%%&*
42"4Y*'=$12%[9":*57RRPR@

ODOORZ LV WKXV SUHVHQWHG DV D SURGXFW RI D V
*BAS5982589=" A0b2A*++*6" :1" 6*04&5$%&S5" %Y *420&7" 42" T2==*0%78&$+" *BAS59¢
3UR:{W PDNLQJ DQG FLUFXODWLRQ Rl JRRGV VHHP W
SXUSRVH DV ODOORZ XQVFUXSXORXVO\ H[SORLWV KI
$56"4Y*&%"Y35:%06" E2%" A22*%6C" $993%&5:" 4Y*="4Y $4" C&4" &9" A299&;+*" 42" :$4Y*Y
2&AY"25*Y $56"$56"+28*"2&AY " "4Y*"248%6b"Q ,Q WKLV ZD\ ODOORZ SHU
AY*'$%TY*41AS+"9377*99"942061"2E"=$)&5:"&4"&5"4Y *"+$56"2E"2AA2%435&41 @"V&S
WKURXJKRXW DUH QRW YHU\ DGPLUDEOH EXW WRZD
S%&S57*9h" Y*' 62*Q" *72=*" AY*" 3+48&=$4*" O*+EM=$6*" =$5" ;1" 4%$59E2%=&5:"
Y&=9*+E"E%2="$"E%254&*%"=*0% 7Y $54"&542"$5"&56394%8&$+"*54%* A%*5*3%@"V/*
$773=3+$4*9"Y&9"*$+AY"4Y%23:Y"6$%&5:"&58*94=*549"$56"%35585: "E2%"$"72357¢
VHDW WKXV ¢QDOO\ EHFRPLQJ DQ DXWRFUDW ZKR JX
AY*"5*B4"7%&89&9@

20 WKH VXUIDFH ODOORZ VHHPV WR JR WKURXJ
FRPSDUDEOH WR WKH WKHRULHV RI /HR 0DU[ DQG -RVF
ZLOGHUQHVV ¢QGLQJ KLV VWUHQJWK DQG WULXPSKD
H34"9&57*"Y 89" 7Y $%$74*%" &9 "=206*"$5" = +*="2E"927&$+"E2%7*9"4Y$5"$"A*96925(
QRW ODOORZ EXW VRFLHW\ WKDW JHWV WUDQVIRUPH{
%6*+&:&239+1"93AA2%4*6 *BAS598 258 9="356"7254%62+"42"72=A+*4*"=$0%)*4"*7252=1
‘KLOH DQFLHQW P\WKV OLNH -DVRQ DQG WKH *ROGH:
TXHVW RI GLVFRYHULQJ WKH ERRQ DQG UHWXUQLQJ II
KHUR KDV DOUHDG\ FRPSOHWHG KLV SHUVRQDO TXH
=$)&5:"39%" 2E" 28+6*%5*99"28962="$56"9)&++9"42"4$)*" 25" 4Y*"4$9)" 2E" A% 24* T 4&5:
9278*41@"WA"4Y*"9$=*"4&=*C"4Y*"7272:21"Y*%2*9"&5"*A&I26&7"Y 2%69*" 2 A*%$9"Vo*=
AHHWLQJ JXDUGLDQ ¢JXUHV ZKR UHDSSHDU ZKHQ QHH
IURP WKH ZLOGHUQHVY RU EHFRPH UHLQWHJUDWHG L
Q4$4&T" TYSY%ST4* %" 7Y 2" TY$5:+9" 25+1" &5" 7*$+4Y" $56" 9278&$+" 94$5685:C" $56" &5"
Yo OAXTA"Y*' &Y =206 +&) 'S 722;21"Y 062" 2E"4Y*"Y 2069* 2 A*%$9" 4Y $5"$"=14Y & T$+"%
LQ -RVHSK &DPSEHOOfV VHQVH )XUWKHUPRUH 0DOC
JHW WKHLU MXVWL¢{FDWLRQ IURP WKH IDFW WKDW UL
2E"=899825" %*:$%6&5:" AY*" E343%*" 2E" 4Y*" U2356$4825@" V&9" 72==8&4=*54" 42" .

LMR
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G*+625"S+$5"?Y*5"$"G*+625"7%&9&9"&9"&=A*56&5:C"93%A$99*9" &5" &=A2%4$57*"
2E"Y&9"A+$55*6"A2+&4&T$+"T$=RB&; BKRR@"ZY &9"&9"4Y*"%*6**=&5:"E$742%"2E"
$++"Y&9";%34$+"*7252=&7"=$5&A3+$4&25C"?Y&TY"$9"937Y"62*9"524"=$)*"Y &="+22
OLNH PXFK RI D KHUR 7KH IDFW WKDW LQ WKH ODUJH
+&)*"V$%6&5R"&9"725978&239+1"?2%)&5:"E2%"4Y*":%*$4*%" 7$39*"9**=9"42":&8*C"&!
VSLULW RI -RKQ : &DPSEHOO -U D PRUDO MXVWL¢F
FOHYHU PDQLSXODWLRQ SRUWU&()E' (L QIAEKRHQ@Q'UVW SD

F5"4Y&9"?$1C"W9&=28[9"7Y$%$74*%9"=$)*"39*"2E"4Y*"W=*%&7$5"E$I7&5%$4
ZLWK WKH FRZER\ ¢JXUH DQG WKH P\WKLFDO :HVW $
DYRLG PHQWLRQLQJ DQ\ VSHFL¢(F WLPH RU SODFH WI
D VHQVH RI XQLYHUVDOLW\ DQG FRQWULEXWH WR WK
7KH :HVW VWDQGV IRU VLPSOHU DQG SXUHU WLPHYV
EDJIJDJH DQG FRPSOLFDWLRQV RI FLYLOL]DWLRQ EXW
*A&T"A%2A2%4&259C"$9"Y*" &9" 7$++*6"&5"42" Y*+A"4Y*" 9*44+*=*54"$56"4Y39";3&+
*BA$56&5:"5$4&25@" V$8&S:" *72=*"$"8*%9&25" 2E" 4Y*" W=*0&7$5" 5$4&25$+" *A&7
WKH FRZER\ :HVWHUQV DUH RIWHQ SHUFHLYHG WR EF
4Y$5"24Y*%"=14Y2+2:&*9C";*7$39*"4Y*1"%*E*%"42"*8*549"$56" 7Y $%$74*%9"4Y $4"2
2",87)" $" 723A+*" 2E" Y356%*6" 1*$%9" &5" Y&942%1" QT3%Y$="i"#25*9" XPR@" ZY*
"HVWHUQ FDQ EH VHHQ DV DQ 3$PHULFDQ ORUDOLW\ 3
OLIHDQG GHDWK LQ ZKLFK JRRG EDWWOHY HYLO RQ W
?8&59"QG255&7Y9*5". PR@"V27*8*%C"&5"Y&9"?2%)C"W9&=28"43%59"4Y&9"&542"$",
UDWLRQDOLW\ PLUURULQJ WKH XQLYHUVDO TXDOLW\
356*%+&58&5:"4Y*"4*56*571"42"72594%374"=14Y9"&5"5$4&25M;3&+6&5:"9&43$4&25!
4*%=9"2E"E%254&*% " *BA$59&25"$56"$"=2%*"35&8*%9$+"8&*?"2E"Y &942%1@"

W+92" 1"%*E*%*57*'42"4AY*" A2A3+$%'"727,21"Y*%2*9C"W9&=28[9"A&25**%"4%$
TY$%P74*%9" 72=;&5*" 4Y*&%" E%254&*%" *4Y29" ?&4AY" 712==*%T7&$+" &54*%*949" "
%" 7%37&$+" &5"4Y*" W=*%&T7$5" 7*947$%6" *BA$59&25@" ZY*" W=*%& 7$5" $44%$’
42" AY*" 72?;21" Y*%2" 7$5" ;*" 356*%94226" 4Y%23:Y" 4Y*" $AA*$+" 2E" 8&2+*54" 1*4"
A%$:=$48&7"92+348&259"?Y*%*"4Y*"72?,21"&9"c$"Y*%2" ;¥ 7$39*"Y*"Y$9"4Y*"T$A$7 &4
E2%"8&2+*57*"$56"4Y*"?2&962="42")527"?Y*5"$56"$:$&594"?Y2="42"*BY &;&4"4Y $4"
8&2+*57*h"QG$8%$:*"'P,R@"W9I&=28[9"Y*%2*9"39*" AY19&7$+"8&2+*57*"25+1"%$%*+]
WKHLU VZDVKEXFNOLQJ IURQWLHU VDOHVPDQVKLS EL
$=2354"42"$"9&=&+$%" *4Y29" 2E" 39&5:" 4Y*" 9$=*" =*$59" $9" 4Y*" 8&++$&59" E2%" 4
EHQH¢{¢W RI WKH 3JRRG JX\V °’

W9"Y*" &54%2637*9" 94%$&: YAE2%?$%6" 7$A&4$+&9="Q2%" A+3427%$71R" $¢
JRXQGDWLRQYVY PHDQV RI FRQWUROOLQJ WKHLU QHLJ

LMS
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9A&Y&A3S++1" =$TY&5$4*6" *BAS59&25" &542" $" 72==*07&$++1" *04$;+&IY*6" 25*@
AY&9"2$1C" 4Y*"Y&IA2%&TS+" =26* & "TPSAYE" " +*SAQ" E%o2="4Y*"5&5*4**54Y"
FHQWXU\ IURQWLHU WR HDUO\ WZHQWLHWK FHQWXL
Z%$6*" 2&4Y 234" 72=A3+92%1" %*+&:&25" =$)*9" ;24Y" 4Y*" 93%%2356&5:" )&5:62=9"
DQG WKH )RXQGDWLRQ LWVHOI GHSHQGHQW RQ LQWH
$+02" &5&48$4*9"$" :%62728&5:" =$+6&94%6&;34825" 2E" *$+4Y" $56" A%2; +*=9" 4Y $4" 28+
7$39%6" ;1" A+3427%$71" +$4*%" 25" &5" AY*" 4%&+2:1@" ZY&9" :%272&5:" 6*A*56*571"
PDUNHW HFRQRP\ UHAHFWV ERWK WKH HFRQRPLF H[S]
FHQWXU\ 8QLWHG 6WDWHYV DQG WKH GHSUHVVLRQ IRO
$"73%9%*54"7%&989" 1"4*=A2%$%&+1"6%&8&5:"4Y*"93%%2356&5:")&5:62=9C";34"$+
U2356$4825C"8542"$5"7252=87"6*A%*99&25@

WO"WO&=28[9"7Y $%$74*%BEFN"  "4%8&+2:1"=$5&A3+$4*"4Y*'=$99*9C"
AY*1"72=5"42"%* A%* 54 AY *")* 1Y &942%& T $+ E2%T*9"2E"4Y *&%"$34Y 2%[9"7254*=A
22%+6@"ZY*"9)*47Y&5*99" 2E"4Y*9* 7Y $%$74%%9"&9" &5" A$%4"4Y*"%*93+4" 2E" W&
+85:" $5" &G*BA* &S 76" 2%&4*%" &5" AY*" . JO-9C" ;34" &4" $+92" 7254%&:34*9" 42" £
7Y$%$74*%9[" E3574825"$9"91=;2+9"%6$4Y*%"4Y $5"&56&8&63$+9@" ZY*" %*$+" A% 2:
WKURXJKRXW WKH WULORJ\ LV FLYLOL]DWLRQ VLQF
DLGHG E\ WKH )RXQGDWLRQ H[SHULHQFHV WKH HVF
2E"4Y*"3588*069$+" Y*%02@" F5" 4Y&9" A%27*99C" V$%&" G*+625" A%2886*9" 4Y*" U23
ZLWK D VHQVH RI ODQLIHVW 'HVWLQ\ DQG WKH PLVVL
$668&48&25" 42" =$7Y&5$4&5:" 4Y*" U2356$4&25" c*B2639b" $56" &49" *04$;+&9Y=*54" $
AY* ES%" *6:%" 2E" 4Y*" [+6" \=A&Y*C" G*+625" &5&4&$4*9" 4Y*" U2356$4825[9" 9*59*" 2
FKRVHQQHVYV DQG WKHLU TXHVW IRU D SURPLVHG ODQ
42" 4Y*" U2356$48&25%%69" Y A%*9*54" $" 0 +&:&239+1" 2% 8*54%6" $56" 948+ +" % SAY *0%"
GHVWLQDULDQLVP 7KHQ 6DOYRU +DUGLQ EHFRPHV Wk
2E"4Y$4"=899&25C"Y &: Y+&: Y 4&5:"AY*'%* *5*0$4& 8 E206 T+ 2E 4Y * E%254&*%"$9"Y *"
Y&=9*+E"%S$4Y*%"4Y $5"2+6"$34Y 2%841"$56" &5&48$4*9"4Y*"U2356$4&25[9"6*8*+2A
DQG H[SDQVLRQ RQ WKH IURQWLHU )LQDOO\ +REHU
WKH QHDUO\ RPQLSRWHQW"M®HE @ WNSKHMIITSIDIE 240
E206" 4Y*" 7Y 2+*" 5$4&25[9" A% 2:%*99" 422$%6" +*99" %6*:3+$4*6" =$%)*4" *7252=1" $56
PRUH VWUDLJKWIRUZDUG FDSLWDOLVP ZKLOH DW WKF
=899&25"2E"9*%8&5:"4Y*'G*+625"S+$5@"

WO"2*"Y $8*"9*+5C"WI&=28[0"9*%&*9" Vb *A*$4*6+1"524*9"4Y $4"*8*5"4Y 23: Y "4Y*'
E$749"2E"Y&94206&7$+"+8+549"=$1";*")5275C" 4Y *0%*"&9"$"4*56*571"42" &54* % A%*4".
WKURXJK P\WKV ,Q WKH FRQWH[W RI D ZRUN RI ¢FWLI
D FRQVFLRXVO\ SOD\IXO YLHZ Rl KLVWRULRJUDSK\

LMT
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G255&7Y9*5C"E2%"&594$57*C"A2&549"234"4Y $4"AY *'7%*$4& 25" $56" A*069*8* 06 $57+"
W=*06&7$5"E%2548*%"=14Y"&9"63*" 42" 4Y*"c5$43%$+"$56"52%6=$+"Y 35:*06"E2%"$"Y
SDVW~ 7KH P\WKL,FDWLRQ Rl WKH :HVW DQG WKH
42" $O*6" 25" AY* W=*06& T$5" 5+46" 42" ;3&+6"=14Y9"E2%"$" 1235:"5$4&25C"$56" 92"

42"8&*?"AY*"W=*06&T$5"*BA*%&*5 T+ 4Y%23:Y"$"Y *%62&7"5$%%$4&8* E%S=*@" V27’
WO&=28[9"39%" 2E" 4Y*" 422E2+6" Y&I42%&T$+" Y*E*U*5 7+ 2E" 4Y*"ES++"2E" 2=*"$5
%&O*" 2E" W=*%&7$5" E%2548*%" *BA$5982589=" Y& Y+& Y 49" 4Y*" %*&4*%$4*6" Y&
VWUXFWXUHV LQ WHUPV RI WKH IXWXUH -XVW DV WK
WUDQVFHQGY WKH ERUGHU EHWZHHQ QDWXUH DQG W
Y&=" 42" A*$TY" 4Y*" 28962=" 2E" A%$:=$4&9=" 257*" :$7)" &5" 927&*41C" W9I&=28[9"
WUDGHUV XWLOL]H WKHLU IURQWLHU H[SHULHQFH ,C
WKH VLIJQL:{FDQFH RI WKH IURQWLHU $VLPRY PDNHYV

$PHULFD DV D QHZ EHJLQQLQJ DFWXDOL]HG LQ LWV HJ

%t+3$) . %&™)-$,(/()%+$) 8A&-8&41 . #

G*+625"9A*$)9"2E"Y &942%& 7$+"5*7*99&41C";34"E2%"4Y*"72==25"U2356$4&25*%9C
GHFODUDWLRQ HVWDEOLVKHYV WKHLU ODQLIHVW 'HVW
EXLOG 6HOGRQYfV OHJDF\ LQWR DQ REMHFW RI QDWLR
H*+"_ &29*"*572354*%9"&5"cZY*"d*5*%$+Ch"?Y*%*"4Y*"U2356$4&25*%9" c$%*"92"93¢
2E"4Y*=9*+8*9"4Y$4"4Y*1"62"524*8*5"Y3% % 1"@"@"@"4Y*1"9A*$)"2E"5*7*99$%1"7*54.
@< $W ¢UVW VLIKW WKLV VHHPV TXLWH GLIIHUHQ
ODQLIHVW "HVWLQ\ HIKRUWDWLRQV 3<HV PRUH PRUF
GHVWLQ\ LV IXO;,OOHG DQG WKH ZKROH ERXQGOH\
O/R@"H34"&5"E$74";24Y"*54$&+"4Y*";$9&7"&6*$"2E"$5"&5*8&4$;+*'6*94&51"2E"*BAS!
ZY*'c72==25"E2+)b"2E"4Y*"U2356$4&25"*BY &;&4"$" c7$+="$77*A4$57*" 2E" $" :%*$4"
E343%*Cb"9&57*"4Y*1"$77*A4" G*+625[9" A%2=&9*" ?&4Y" c$" 35&8*%9$+"2A4&=&9="
625[4"*8*5"4%1"42"Y &B4X"QR@

ZY&9"9*59*" 2E"5$4&25%+"6*94&51"6&%*74*6" 42" 4Y*" 1234Y"2E"4Y*"U2356$4&
Y& Y+&:Y49" WO&=28[9" 72597&239" %*E*%*57*" 42" W=*%&7$5" =14Y=$)&5:" $56" &4
SRSXODUL]J]HG DQG FRPPHUFLDOL]JHG YHUVLRQV LQ WK
942%&*9"$;234"W=*%&7$5"A&25**%9"$56"72?;219@"W9"0$4 Y $5"T*8*%9"4%&*9"42"-
H*+" _&29*" $94%%$1" ;1" 6&9=&99&5:" 4Y*" G*+625" S+$5" $56" U2356$4&25" cA+$59" 2|
$::%*99&25"$:$&594"4Y*"\=A&%*h"$9"$"cU$;+*Cb"&5"cZY*" d*5*%$+Ch"Y*" $+92"524*
4Y$4"c*8*%1"?2%+6"Y$9"&49"1$%59b" 2&4AY " Y*E*%*57*" 42" 4Y*" A%27*99"2E"=14Y =
@<"ONR@"ZY&9"=14Y"$+92"9**=9"42" *"$5" &54*:%$+" A$%4" 2E"U2356$4&25" A2A3

LNU
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FXOWXUH ZKHUH 3>W@KH \RXQJ VTXLUWV FXUO XS LQ
SURMHFWRUV DQG VXFN &3B8ROD=GTR 'G5 WIK'HIS6: D IREIAG+A"
"HVWHUQV DQG RWKHU JORUL¢{FDWLRQV RI WKH $PHUL
106*$4"85688&63%+"Y*%2*0@
7KH )RXQGDWLRQHUV VHHP WR KDYH LQWHUQDOL]F

PDQLIHVW GHVWLQ\ EXW LQ FRQWUDVW WR +DUGLQ R
EHFRPHV DQ H[SUHVVLRQ RI D ZRUOG ZKHUH LQGLYL
Y*062879" 52" +25:*06" =$)*" $" 6&EE*%*57*" QO**' 7Y $A4*%" PR@" T*8*%9" *BY &:849" $+
VDPH TXDOLWLHV DV +REHU ODOORZ KH LV D IURQWLH
:34"$+92"4Y *' $AA*SU$5 7+ $56"=$55*0689=0"2E"4Y *"94*%* 241 A& T$+"=3973+$%"727;21
Y*062"2Y 2"+25:9"C42" *" &5 OAS T DY 6" Y+ 425 P R@H34" $9" 4 Y *" 48 =*"

E206" E%254&*%" Y*062*9" 9%+=0" 42" Y$8*" A$99*6C" &5" Y&9" 6*0A*%$4*" $74825C" T
9*+=Q"42"*"+204"$56"$4"4Y *"'=*06 7 1"2E"4Y*"5*2"Y &942%& 7$+"E2%7+9C"234"2E" A+$ 7+
4&=*"2Y*5"C&56&8&63$+"$749b"$56"C&5IA&Y$4E&259" 2E " 4\ LIAS AV 52"
ORQJHU VXI¢FLHQW WR VWHHU WKH FRXUVH RI KLVWR

,Q KLV DQDO\VLV Rl WKH $PHULFDQ IDEOH LQ JHQ

SURWDJRQLVW LQ SDUWLFXODU /HR ODU[ QRWHV WKELC
YR T+S&="AY*" AY%25*" SEA* %" 4Y*&Y%" 2%66*$+C" 4Y*" W=*06&7$5" Y*%2" &9" 2E4*5" 35
4%3+1"*"&54%:%$4*6"8542"927&*41"QK,R@"\8*5"4Y 23:Y"=294"2E"W9I&=28[9"7Y $%$7
*56"3A"$=25:"4Y*" A22*06" *+&4*" 4Y$4" :28*%59"9278&*41C " T*8*%69" 62+9" 524" ¥72=+"
$" =*067Y$54" AY&ST*" :34" U%*A%*9*549" 4Y*" &5$;8+&41" 2%" 352&++&5:5%99" 42" 93;=
V" 89" *QO*5A&$++1" AY*" %*94+%99" 727:21" Y*062" 2Y 2" &9" $5B&239" 42" :*":$7)" 25" Y &
Y29%9* $56" %&6*" &542" 4Y*" 9359*4C" E%**" 2E" 4Y*" 72=A+&7$4*6" $56" 72%%3A4" 7$:
FLYLOL]DWLRQ ,Q WKLV VHQVH 'HYHU®"(*$+"WKH ODVYV
4%8+2:1"X"$56"25*"2Y 29%"Y*02879"62"524 " A$1"2EE"$9"4Y*"U2356$4&25"&9";*: &55&!
42"*BAS56"284Y "24Y*%"=*4Y 269"4Y $5"E%2548&*% " 4%$6&5: "$56 BA+2%$48&25@" W9
*72=49"$"=$064 196" E296"4Y *'U6* *++&5:" 4% $6*%9C"Y "+ 29%9 " 4Y Y 0628 7" A2 2+0%" 42"
AY*"723%9*" 2E" Y&I42%1" $56" 4$)*" A$%4" &5";3&+6&5:" 4Y*" 5$4&25@" ZY39C"943;:2
Y2+685:"25"42"Y &9"&56*A*56*57*C"Y *"%*4$&59"Y &9 "E%254&*%"&56888&63$+841@"F
VR 'HYHUV EHFRPHV D UHAHFWLRQ QRW RQO\ RI WKH
$56"4Y*" +$%:*%6"Y &942%&7$+"E2%7+9C";34"$+02" 2E"4Y*"94$:*" 2V *o*"4Y *" &5 & A&S+
2E"E%2548&+% *BA$598&25&9="&9"*:&55&5:"42"*" 4% $59E 206=*6"8542"&54*%5$+"A2+
A270"94%3::+*9"4Y $4"6&8&6*" %$4Y*%"4Y $5"35&E1"4Y*"5$4825@

'"HYHUV LV GHVFULEHG DV 3WDOO DQG EHDUGHG ~ ZLWK
DQG DV D SHUVRQ FUDYLQJ DFWLRQ KLV 3VWURQJ KDQG"
NOQXFNOHVIFUDFNHG’

LNL
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F5" 4Y*&"()*$+"( " 4%8&+2:1C" WO&=28" 6%$?9" 25" d&;;25[9" 524&25" 4Y$4"
FLYLOL]DWLRQV PD\ VWDJQDWH EXW DOVR WXUQV 7XlI
UHMXY HQDW L R @ R41E5"ERNIBIERAEIWI"V$%E" G*+625"6*7+$%*9C"&4"&9
*@+5"22064Y " 4%1&5: 42" 942 A AY * ES++"2E " 4Y ¥ +6"\=A&Y*'$9"4Y *"C\=A&Y*"7 3+43%*"
+294"2Y $4*8%%"8&%6&+8&A1"$56"22%64Y "&MEASRIY BB DAY * E3%4Y*%"&=A+&T$48&25"
WKDW WKH IDOO LV D QHFHVVLW\ WKDW IDFLOLWDWH)\
2E"$" 72==*0678$+" *=ALUB'EF'S+"( " &9"$TY&*8*6" 4Y%23:Y" 94$:*9" 2E" : 285"
234" 42" AY*" E%2548&*%" $56" *=+%6:85:" 2&A4Y" 52" %*923%7*9" 4Y $4" *5$:+*" 937 7*99EZ
Q72==*%T7&$+R" 62=&5$57*@" V22*8*%C" &4" =304" ;*" 524*6" AY$A4" 4Y*" $74825" &
&) $+"( "4%&+2:1"4$) Q" A+STH'&5"$"9*44&5: "4V $4"Y $9"AV*B&239+ 1" 5 T 2= A4+ Ak+
XUEDQL]JHG E\ WKH 20G (PSLUH +HUH $VLPRY WXUQV
*BA$59825"85"25"&49*+E>"?Y*5"4Y*"94$:*9" 2E "W=*06& 7$5"E%2548&*%"6*8*+ 2A=*54"
SURMHFWHG LQWR XUEDQL]HG VSDFH WKH PHGLHYDO
AYF+6"d$+$TA& T \=ARI*R"HT2=F"4Y " $%:$%&$5"22%+6@"ZY &9"%*8+%69*9"4Y *"A27"
94%3743%*"2E&YF$+"( XQLYHUVH VR WKDW WKH SUHYLRXVC
AY*" d$+$B1" *72=*9" 4Y*" 5*7" E%2548&*%C" $56" 4Y*" AY19&7$+" E%2548&*%" QZ*%=&/
HPHUJHV DV WKH QHZ FHQWHU RI FLYLOL]DWLRQ

‘ROIH QRWHV WKDW 3$VLPRYJV DPELWLRXV ER!
*LEERQ SURYLGHG D FRQWH[W IRU VFLHQFH ¢(FWLRQ
2AA2%435848&*9"E2%"E%254&*%"5$%%$4&8*9C *8*5"4Y 23: Y "WOI&=28[9"275"9*%6&*¢
E$++9"356%%"4Y&9" % X@EBMICH+(.% +HUH :ROIH IRFXVHV RQ WI
9AST*'E%2548*%" 9420689 2E 4Y ¥ <$=A*++&$5"+%$C"937Y"$9"Z2="d26?&5[9"CZY*"<;
(TXDWLRQV’ DQG H[DPLQHV WKH ZD\ WKH\ WXUQ
KDUG VFLHQFH ¢FWLRQ LQWR FROG VFLHQWL:,F UDWL
A2 +*="02+8&5:"&5" Y294&+*" 2&+6*%5*99" Q.P.R@" V22*8*%C" $9" F" Y$8*" 524*6C" *
AY23:Y"AYRR(FSH (" A%E&+2:1" 62%9" 524" *=A+21" $" +&4*%$+" E%2548*%" 9+44&5:"
9843$4&25C" &4" T$5" *" %*$6" $9" $")&56" 2E" $5" $++*:206&7$+" E%2548&+%" 5$%%$4&
$749"234"4Y*"Z3%5*%&$5"524825" 2E" AY*" &58&: 2%$A4&5:" A2+ %" 2E" 4Y *" E%2548&+%
&5"62&5:"92C" 62*9" =$)*" 39*" 2E" 4Y*" 2AA2%43584&*9" E2%" E%2548&*%" 5$%%$4&8’
"ROIH GHWHFWYV

GA%3743%$++1" WO&=28" AS&54*6" Y&=0*+E" &542" $" 72%5*%" 1" 4$)&5:" d&;; 2
Y+-$"49'$39"Y &9"=26*+C"*7$30%"&4"723+6"3&6*"Y &="25+1"$9"E$%"$9"42"4Y*":+:&55&5:
2E" 4Y*" \5+& YA5=*54@" Z2" *=*0:*" E%2=" 4Y*" 6$%)" $:*" 2E" $" E$++*5" *=A&%%*C"
IROORZLQJ WKH PRGHO WDNHQ IURP *LEERQ WKH V
WR HQWHU DQ DJH VLPLODU WR WKH (QOLJKWHQPHQ

LNM
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%*=$&59"2E"4Y*"6*7$1*6"\=A&%*@"H34"?Y*5"4Y*"5**6"42";3&+6"$";*44*%" *=A&%*"
$%&9*9C"4Y*"U2356$4&25",*72=*9"c$"7&41"3A25"$"Y &++Ch"?&4Y"$5"*+&4*"4Y $4"+*$t
?$1@"F5"4Y&9"?$1&" +'( "6%$?9"25"4Y*"W=*%&7$5"9*59*"2E"=&99&25"$56"
*B7*A4&25%+&41C"$56"25"4Y*"Y &942%&7$+"=26*+"2E"4Y*"W=*0%&7$5"*BA$59&25@

AP &(& ! -=$ &302/ ! ,&0-=$/02% #02+#--$ 14& !I'"

WO" 2" Y$8*" 9¥*5C" 4Y*" E%254&*%%" *+*=*549" $56" Z3%5*%&$5" &6*$9" $%*" &=A+&7.
134" *B4*5088%+1" A%*9*54" &5" W9&=28[9" 2BEEHS I 4%&+2:1@" ZY*%*" $%+*C"
Y272*8%06C" 92=*" =206*" 28*064" $OA*749" 2E" 4Y*" E%2548&*%" 4Y*=*" &5" WI&=28[9" *$Y
9Y 294" 942%&*9" $56" %2;24" 528*+9C" 2Y*%6*" 4Y*" 062:249" $%*" 30%6" =294+1" &5" OA
E%254&*%" 9*4485:9" 42" Y *+A"*BA+2%*" $56" 9*44+*"5+7" 4%04%&42% 1 @" G*8*U%$+" 2F'
%2;24" 942%8&*9" 937Y" $9" ¢_*$925b" Q.JO.R" $56" c_35$%2356b" Q.JO,R" &582+8*" 4Y’
*5: Q50" A*$="2E" S27%++"$56" T2528$5"92+885:"A%2; +*=9"2E"%2;24&79"&5"=&5*9"
$56" A27*0%" 94$48259" ;1" A%$:=$4&7" %*$92585:@" V27*8*%C" &5" 4Y*9*" 942%&*9"
E%254&*%" &=$*%1" 89" 94&++" 25+1" $" A$%4" 2E" 4Y*";$7):%2356" $56"=$&5+1" E357
42" A%28&6*"$" +&*8$:+1"%6&9)1"$56" 7Y $++*5:85:"9*44&5: " E2%" 4Y*" A%2: +*=M92+8
942%&*9@"ZY*"942%8&*9"62"524 " E2739" 25" 4Y*" &=A+&T7$48&259"2E"4Y*"E%254&*%"&
VR PHUHO\ UHAHFW WKH V SXOS VFLHQFH ¢FWLRC
E%254&*%"$9"9*44&5: @"

ORJHQ SRLQWV RXW WKDW ZKLOH DQDORJ\ KDV D
VFLHQFH ¢FWLRQ KDV PDGH XVH RI WKH IURQWLHU !
OF*="42"6&BE&E*" &542" *&AY*%" =20 = ASAY 2%&T$+" 2%" =2%6*" +&4*%$+" SAA%2$TY
AY*"E%254&*%" QCl24*9D" .- X ZNBJ14(1-- "IX.-R@"\B$=&5*6" &5" 4Y*9*" 4*06=9C"
Y&+ AYF EY254&* 00" &BFEH" ( "4%8&+2:1"&9"+$%:*+1"=*4$AY 2%6&7$+C"WI&=28[9
VKRUW VWRU\ 27KH ODUWLDQ :D\’ ZKLFK LV QRW
"#'$ "20&"(0)*$+"(  VWRU\ VHTXHQFHV SUHVHQWYV D FRQGH!
YHUVLRQ Rl WKH 7XUQHULDQ QRWLR ' FB'UYWSIRO6LOE M X Y
WKH IURQWLHU GULYH DQG WKH YDOXH RI RSHQ 20DC
89"=$6*"8*%1"7+*$%"; 1"4Y*"9AST*"722;219"2Y 2" Y% 2A*"&5h"39%6"%27)*4" Y *++9"$56
(056" AY*="+8)*" TSA4+*" 204" +&)*" AYo29A*742%9" A344&5:"3A"9&:59" 42" 7T+$&="$" 94
S0DUV LV GLIIHUHQW ,WfV VRUW Rl UDZ DQG GRHVQT
VRPHWKLQJ RXW RI LW 7KH\ JRW WR EXLOG D ZRUOG

"A0"&%%/-/)02G3®'+/$2&8M X YHQLOH VWRULHYV WKDW $VLPRY ZURY
$-,&/73-<),F&,%"F&:"-3+"$.&9+"9)F*):"<),'16&2"F3/93"F&$"*:"-3+0"F+66"+$-&*6/$3+% @

LNN
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QKY%P.X,P,R@"V*%*"4Y*"E%2548&+%"7 256&4&259"$%*" A%*9*54*6"$9"Y $8&5:"$"A29& <
&=A$74"25"Y3=$5"5$43%*C" *7$39*" AY*1" E206 7+ A*2A+*" 42" 4$)*" $T7A4&S8*" 7254%2+"2
WKHLU VXUURXQGLQJV DQG ¢QG FUHDWLYH ZD\V RI I
234C"W9&=28[9"92+34&25"42"4Y*"94$:5$48 25" 2E" 73+43%*"62*9"524"+&*"C&5"$44*=/
WR UHMXYHQDWH ZKDW LV ROG DQG G\LQJ" EXW LV IF
%P7+ TS5 &5 "$5¥2C " 24Y "=$4*%&$++1"$56"IALYEADAA(LHIH PR @ "F56*+6C"
ORJHQ QRWHYV WKDW WKH GUDPDWLF SDWWHUQV RI 37
%2;24"528*+1% E*@1-%"3%/$QLBNORC" $56" &Y(*$+"(  "4%8&+2:1"*54$&+"4Y*"
94%3743%*"2E"C$"73+43%$++1"94$:5$485:"2+6+%6"22%6+6Ch"?Y 29" CH*7+&5*" ¥5+06$4
RSSRVLQJ FRORQLDO FXOWXUH’ "KLOH ORJHQ GHV
AY*'524825"2E"E%254&*%"$9"$"9SE*41194F BEE T 3%/ €1 ES?23+6" 7+$8&="4Y$4"
WO&=28"6*8*+2A0"4Y &9"524&25"E3UAUBEEIY/'( "Q.INKR"$56"4Y%23:Y234"

KLV V QRYHOV :KHQ $VLPRY FRQQHFWV WKH )RXQGI
WKH VDPH (FWLRQDO ZRUOG WKH URERW VWRULHV D!
4$++9"2E"*BAS59825" $56EANFS+"( "4%&+2:1"4Y*" 9*T256C"=$)&5:"4Y*" 7Y 2+*"
&BA*%T255*TABH"$2&™ ()*$+"( " 9*06&*9" $" %*A%*9*5A$4825" 2E" AY*" Z3%5*%&S$5"
524825"4Y$4"Y 3=$5)&56"=394")*A"*BA$5685:C"2%"94$:5$4*"$56"A*%&IY @

%r$) ' $$4)%") $@2 '4<) %r$) *,"%&S,) )
&).(&"-8()  $. #6) , "0%) ' "-$#(

$OWKRXJIK $VLPRYTV ¢UVW WZR URERW QRYHOV DUH '
2E"92%49C" 927&2+2:&7$+" 9A*73+$48&25" $56" 524&259" %*9*=;+&5:" Z3%5*%[9" U%Z
ZY*9&9"$%*"$5"&=A2%4$54"A$%4"2E"4Y*&%";$7)942%1@"ZY*"'528*+9"A%*9*54"$"9&
2Y*%*4Y " A*2A+*25"$%4Y " "+&8*"&5*52%=239"356*%0:%2356'"7 &4&*9"$56"93EE*%" "E¥
;24Y" 28*%A2A3+$48&25" $56" $:2%P$AY2;&$C" $56" %2;249" 62" $++"4Y*" Y*$81" E$%=&*
$56"=&58&5:"?2%)"234622%9@"\$%4Y"6&94&574+1"9*:%*.$4*9";*4?**5" Y 3=$59"$56"
%2;249C" =37Y" +&)*" 9+$8*%1C" &57+36&5:" 4Y*" E$74" 4Y$4" %2;249" $%*" $66%*99*
C;21e9fb"@%.NR@"]5"4Y*" 24Y*%" Y$56C"4Y*"' GAS7*%9C" ?2Y 2" ?*%*" 257*" *=&:%$549'
E%2="\$%4YC"+&8*"&5"9A$7&239"?2%+69"E3++"2E" %2;24" 9*%8$549" $56" ?&4Y" 4\
9A$59"*B4*56*6"63*"42"4Y*"*+&=&5%$4&25"2E"6&9*$9*9 @

7KH ¢UVW WKUHH URERW QRYHOV GHSLFW (OLMDK
A2+&T7*C"$9"Y*"49%&*9"42"92+8*"=3%6*%"7$9*9"4Y $4"7$%%1"A2+&4&7$+"&=A+& 7 $4(
4*59*" %*+$48&259Y &A" *47**5"\$%4Y C"4Y*" 246" 22%+6C" $56" 4Y*" GAS7*%" ?2%+69C
SIWN 32XWHU :RUOGV"S QRW XQOLNH WKH ¢I1W\ 8 6 VW
VHWWOHG LQ WKH ¢UVW ZDYH RI FRORQL]DWLRQ IUR

LNO
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942%1" E2%=3+$C" 4Y*" 5$%%$4&8*" 94%3743%*" 2E" 4Y*" H$+*1" 528*+9" %*82+8*9"
A%2;+*="92+8&5:C"$56"4Y*1"7*54*%"25"H$+*1[9"%*$925&5:"$56"7258*%9$4&259"?&4
Y&9"$99&:5*6"A$%45*%"_@"T$5**+"]+&?$8C"$"Y3=$5&E2%="%2;24"E%2="4Y*"GAS
?2%+6"W3%2%$@

,Q WKH ¢(UVW UROR@L-%QB/EIGE+*1"&9"72==8&99&25*6" 42"
92+8*"4Y*"=3%6*%"2E"$"GA$7*%"25"\$%4Y @"ZY*"=3%6*%"8&74&=C"$+25:"?&4Y"$52
GA$7*%C"T%@"V$5"U$942+E*C"Y$9";**5"22%)&5:"?2&4Y"4Y*"$:*56$"42"*5723%$:*"4Y
AR2A+*2E"\$%AY"42",%*$) " EY**"E%2="4Y*&%"*57+29*6"356*%:%2356"7&4&*9"$56"9-
9*44+8&5:"5*?"?2%+69@"U%2="?8&4Y &5"&49"6*4*74&8*"942%1"E%$="HBIC"4Y*"528*
43%59"&542"$"942%1"$;234"Y2?"H$+*1"72=*9"42"$77T*A4"4Y*"5*7*99&41"2E"*BA$59&.:
&542"5*?"?2%+69"Q9**"$+92"d355".--R@"WEE*74*6";1"T%@"U$942+E*[9"$%:3=*54"E

UHVWDUWLQJ WKH VHWW O HEW®RE'HSUR MEEFINRST2R'P (D U\
4Y*" AF2A+*"?Y 2" &5&A4&SAFM\$UAY [9"*=*% *E57*" E%2="8&49"<&4&*I@"F5"9A*$)&5:"2E"
QHHG IRU 3GLVSODFHG PHQ" ZKR ZRXOG 3VHWWH DV D

., ORC"U$942+E*"6%$?9"$"6&%* 74" A$%S++*+"42"4Y*"W=*%&7$5"9*44+*=*54>

<RXU DQFLHQW $PHULFD ZDV GLVFRYHUHG E\ VKLSV ¢ W\
T25[4"123"9**"4Y$4"4Y*"<&41[9"?2=;"Y$9"ES&+*6"4Y*"6&IA+$7*6"=$5@"V*"Y $9"524 Y &5:"
42"+29*"$56"?2%+69"42":$&5";1"+*$8&5: "\ IR 'Q

-XVW DV ZLWK $VLPRY &' (FH{D WOERHAL C\IHIAKEF9"$?$%*5*99"
2E"Y&942%1"*5$;+*9"Y&="42"6%$?" A$%S$++*+9"*4?**5"4Y*&%" 73%%*54" 9&43$4&2
4Y*" c$57&*54b" Y&942%1" 2E" W=*%& 7$5" *BA$59&25&9=" X" $56" 9**)" 42" =$5&A3+$~
Y3=$5)&56"42" %*A+&7$4*" 4Y&9" 6*8*+2A=*54"?Y&TY"Y*"4Y&5)9"&9"4Y*"92+34&25"
4Y*"94$:5$4825@" U%2="4Y &9" A2&54"25C" 4Y*" A$%$++*+9" 42" W=*%&7$5" *BA$596

DQRG WKH )URQWLHU 7KHVLV EHFRPH LQFUHDVLQJO\
=2%*"92"4Y$5" &5" 4Y*" 2% & &FPHB+"( "4%&+2:1@" F5" $66&482EEH 1-% "3%
1$11868%*74+1"93;97%&;*9"42"4Y*"&6*$"2E"E%254&*%"$9"$"9$E*41"8$+8*"; 1" A%2¢
5*?"2AA2%435&41"E2%"4Y*"c6&9A+$7*6"=$5b"&5"4Y*" 2A*5"E%254&*%" 42" 9$8*" 927
E%2="4Y*"A%*993%*"2E"*B7*99&8*":%2?4Y"&5"4Y*"7&4&*9"QI*"V@"I@"G=&4Y",-. X,-

%DOH\ QRWHYV WKDW 3SUR S K HBYLNRI&B"EBOMN KXWEIRZD" G R R
Y$8*',**5"A%28*5"?%25:C"$56"Y &9"7257+39&25"&9"4Y $4"4Y*"&5*8&4$; +*"*BA$59&25",
Y3=$5"A2A3+$4&25"$56"927&*4&*9"=394";*"7254&53*6"25"24Y*%"A+$5*49@"

V27*8*%C"&B1%E*@1-%"3%/E1'1BAY "\$%4Y " "$56"4Y*" GA$7*%" ?2%+69"Y $8*"
94$:5$4*6>"A*2A+*"25'\$%4Y"+&8*"9Y2%4"+&8*9"$56"Y $8* ?&++&5:+1"+27)*6"4Y*=9*+8

LOQWR WKHLU PDVVLYH VHOI VXI¢FLHQW &LWLHV 3WK

LNP
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28%06"4Y*"*588%625=*5EIIPRC"EY2="2Y*%*"4Y*1"7$5"52"+25: 0 +=+0/:*" & 542" 4Y *"
2AYS@" ZY*1" Y$8*" ¥72=*" AUb&I25%069" 2E" 4Y*&Y%" 8$94" 356*%:%62356" 72=A+*B*Q" &!
DAY = ASAY 2068 7S+ "$56"S + 84 U $+"9*59*C 42" AY * +BA*54"2E " *: 85585 " 42" E 2% *4'
*B&A"A28549"E%2="4Y*"<&41"c$9"4Y 23:Y"52" 25+ +8+5"5+2"4 Y *1 "EB SOR BT Y *"
GAS$7*%9C" 25" 4Y*" 24Y*%" Y $56C" +&8*" Y*$+4Y 1" $56"*B4%*=*+1"+25:"+&8*9" 25" :$%o¢
+&)*"2206+69" 28 AY " $=A+*"234622%"9AST*C": 34" 4Y*1"$%*" $+92" % $AY *%" 9*+EM 7254
$56"E*$%" 7254$74" 2&AY " 24Y*%" A*2A+*CY¥5 7+ +72=8 5 "*BAYe*=*+1"83+5+%$;+*" 42
$++"689*$9*9" $56" ;$74*%6&$" AYSA" 4Y*1" Y$8*" ++8=&5$4*6" E%2="4Y*&%" 275" 22%-
)XUWKHUPRUH ORQJHYLW\ EULQJV QRQH RI WKH XU.
206" 4*$=2296)"4Y $4" 6%&8*9" 4Y*"\$%4Y =*5[9"9Y 204" +&8*9@"WO" 4Y*' 7Y $%$74*%9"
%62;24" 528*+9" $%6:3*C":24Y" AY*" A*2A+*" 25"\$064Y" $56" 4Y*" GA$T*%9" 93EE*%" E%2-
ODFN RI IURQWLHU GULYH LQ WKHLU VRFLHW\ ZKLFK .

'Q WKH QRYHO D IDQDWLF PRYHPHQW RQ (DUWK
5294$+:&7"E2%" 4Y*" 6$19" 2E" +&8&5:" 25" 4Y*" 2A*5" 93%E$7*" 2E" 4Y*" A+$5*4C" $56"
2$54"42"%*43%5"42"$ " 4&=*"2Y*5"927&*41"2$9"94&++";$9*6"25"CT2=A*4&4&8*"94%3::
E206" *B&IA*ST*Ch" 2Y&TY" 4Y*1" *+&*8*" C:%*6" 937Y" 4Y&5:9" $9" &56888&63$+89="
&584&$ALEBHQ + $OWKRXJK WKH OHGLHYDOLVWYV WKXV
$2$9%*5*99" 2E" Y 22" 4Y*" E%254&*%" 6%&8*" 7$5" 4%$59E206="927&*41" $+25:" 4Y*" +&E
Z3%5*9%6[9" U%2548&+%" ZY*9&IC" 4Y*8%" $44*=A4" 42" %*43%5" 42" $" 9&=A+*%" A$94"
LV UHMHFWHG DV 3D EOLQG D OR-RAOEG4$AEEOFN\SHOG ) DV
ZKLOH JLYLQJ XS WKH RYHU HI¢(¢FLHQW &LWLHV DQG Yt
+8=&A&5:" AY*" :%274Y" 2E" A2A3+$48&25C" ;34" 4Y&9" 9+=0"42" *" $5" 354Y &5)$;+1" 2+6
E$OY&25*6"&6*$"E2%"4Y*" IN-9":%224Y" "2A4&=89=C"?Y &7 Y " "WO&=28[9"?2%)"E%2="4
WLPH UHAHFWV %\ QRZ FRQYLQFHG E\ )DVWROIHYV D
VHHVY WKH OHGLHYDOLVWYV DV ZDQWLQJ WR PRYH 3*>E¢(
&=A299&;+*' A$OAB'HY-RC" $56"4$)*0" &4"$9"$":&8*5" 4Y$4" *BA$59&25" &9" 4Y*"' 25+1"
YLDEOH PHWKRG RI FRQWLQXLQJ GHYHORSPHQW 3:K\
\$%4Y[9"A2A3+$4&25@"a9*' &4 E2% *BA2%4@"d2";$7)"42"4Y*'928+C";34":2":$7)"42"4)
RI RWKHU SODQHB-R&RORQL]H ~

7KH 6SDFHUV REVHUYH WKDW WKH OHGLHYDOLYV
524" &572=A$4&;+*" 284AY" C$" T%$8&5:" E2%" A&2TEI9QPR" (1" *BA+2%8&5:"
RWKHU SODQHWY DQG E\ W\SLFDOO\ $VLPRYLDQ PD
OHGLHYDOLVWVY VXSSRUW IRU B%/HXARE WY HSHFRORQI
9%+9"&AC"$"E%254&*%" 6%&S*" 2&++"*5$: +*"Y 3=$5)&56"42" AS%&E 1"&49*+E"2E"&49"
42"8&=A%28*>

LNQ
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7KH RXWHU :RUOGYV ZHUH VHWWOHG E\ HDUWKPHQ ZKR
524"Y$8*"'<&4&*9C"; 1"\$%4Y=*5"?Y 2" 7*%*" &56&8&63$+&949" $56"=$4*%&$+&949@"ZY
TXDOLWLHV ZHUH FDUULHG WR DQ XQKHDOWK\ H[WUHP
927&*41"4Y$4"Y$9";3&+4"T72M2A*%$4&25C"&E"$514Y&5:C"422"E$%@"12?"*588%25="*¢
49%%$6&48&25"7$5"&54*%$74"42"E2%="$"5*?"=&66+*"?$1C"6&94&574"E%2="*&4Y*%"2+6'
RI WKH 2XWHU :RUOGY 6RPHWKEIR QHZHU DQG EHWWH!I

H$+*1"4Y39"%*AY %$9*9"4Y*";$9&7"=14Y"2E"4Y*' W=*%& 7$5"E%254&*%"$56"4Y*"Z3%5
UHMXYHQDWLRQ EXW VHHNV WR EDODQFH LQGLYLGXI
WKLV YLVLRQ RI UHMXYHQDWLRQ ZLWK LWV 3XULWDC
94$:5$4&5:"9278&*41C"&9"4Y$4"937Y"$"4Y &5:"&9"A299&;+*"25+1"&5"$"E%254&*%"9*4
$VLPRYfV ¢FWLRQDO XQLYHUVH WKHUH VHHPV WR EH
4Y*'94%3::+*"2E"9*44+8&5:"5*?"?2%+69C"$56 " BA$59&25"94$569"$9"4 Y *"A%&=$%1"92+3
42"%*8*%9&5:"$56"A%*8*5485:"94$:5$4&25"4Y %23:Y 234" W9I&=28[9"%2;24"528*+9>"cZ’
FRORQL]DWLRQ RI VSDFH LV WKH RQEM$VLEOH VDO
F5"4*%=9"2E" 4Y*" E%254&*%" AYYEECD 1-% "3% /$AYBI" A%*9*549" 4Y*"

5*7*99&41"2E"*BA$59&25@"G&+AYIHHNDL/'( "&9"$"942%1"$;234":*448&5:"28*%"
AY*'$:2%PAY 2;&$"4Y$4"&9"4Y*"%*93+4"2E"+&8&5:"E2%"7*543%&*9"&5"356*%: %2356
ZY&9"&9"92=*4Y&5:"4AY$4" $++"2E"4Y*" 223+6M;*" 72+25&949"E%2="\$%4Y" ?&++"Y$!
RYHUFRPH EHIRUH WKH\ FDQ PDNH WKHLU ZD\ RII WKF
6*9A&A*" E**+8&5:"422"2+6"E2%"&4C"*8*5"Y*"&9"$;+*"42" *4"A$94"Y &9"E*$% "2E"4Y*"2A’
?Y*5"Y*'&9"9*54"234" 42" G2+$%&$" 42" 92+8*"$524Y*%"=3%6*%"$56"&9"*BA29*6" 42"
234622%9>

IRU WKH ¢UVW WLPH KH IDFHG >WKH RSHQ DLU@ IUHH:!
A*%8*%9*"73%8&298&41C"2%"4AY*"A$4Y ?$1"42"$"92+34&25"2E"$"=3%6*% @"V*"E$7*6"&4",
Y*"5*P"Y*"2$54*6"42"$56";*7$39* Y *'5*+6*6"42@"ZY $4"=$6*"$++"4AY*"6 &KEE*%*57*@

:DOOV ZHUH FUXWFKHY 'DUNQHVV B&BORURZGYV ZHUH

%DOH\TV PRPHQW RI SHUVRQDO UHYHODWLRQ EHFRPH
2E"\$%4Y[9"=28*=*54"42?$%6"4Y*"E%254&*%"2E"24Y*%"A+$5*49@"ZY &9"&9"4Y*"2A
RI DQRWKHU HUD RI HISORUDWLRQ DQG VHWWOHPHQW
RI WKH GHFD\LQJ KXPDQ FLYLOUppePL)RQ CPME+W'KH HQ
UHFRJQL]JHV WKH V\PEROLF LPSOLFDWLRQV RI KLV UHI

$QG ZKDW ZDV WKH ¢UVW WKLQJ D PDQ PXVW GR EHIRU
¥ 2%5@"V*'=394"+*$B*"4Y*"22=; @"W56"257*"Y*"+*E4AC"&4"723+6"524";*"%**54*%*6 @
H$+*1"Y$6"+*E4"4Y*"<&41"$56" 723+6"524" %**54*%@"ZY*"<&41" ?$9"52" +25:*%" Y ¢

LNR
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4Y*'<$8*9"2E" G4 *+"2**"$+&*5 @) 2R * @"W56"&4"?23+6";*"92"E2%" 24 Y *%9"$56"
\$%4Y"?223+6";*";2%5"$:$&5"$56"%*$7Y"234? WA QIR K

U%2="4Y*";*:&55&5:"2E" Y &9" +&4*%$%1" 7$%**%C"W9&=28";*:$5"6*A$%4&5:"E%2="
VSDFH FRZER\ DGYHQWXUHYV W\SLFDO RI HDUOLHU SX!
42" 39*" 4Y*" 94*0*24 1A&T$+" TY$%S74*%9" ;34" 6*8*+2A&5:" Y&I" E%254&*%" 4Y*=*"
$5" *B4%$A2+$4&25" 25" Z3%5*%[9" U%254&*HZXY*Q4URAR 5B ()*$+"( "

WULORJ\ PDNHV XVH RI D PHWDSKRULFDO IURQWLHU I
FLYLOL]IDWLRQ WKDW KDV DOUHDG\ H[SDQGHG RYHU W
;34"W9&=28[9".JN-9"%2;24"528*+9"?2%)"=2%*"*BA+&7&4+1"4Y%23:Y"4Y*"524&259"~
%*6&9728*%&5:"4Y*"E%254&*%"6%&8*"$56"28*% 72=&5:"4AY*" A% 74&7$+"=*54$+C"AY
$56"A2+&4&T7$+";$%%&*%9"&5"&49"?$1@"ZY39C"4Y*" . IN-9"%2;24"528*+9"?2%)"4Y*
427%%6"$"725978&239"$56"$" %$4Y*%"6&%*74+1"82&7*6"5**6"42"*BA$56"42"94$1" $+
HVWDEOLVKLQJ WKH )URQWLHU 7KHVLV LQ $VLPRYTV ¢

%r$) /18 | 6)")%+$) *,"%&S$,<  BI"HS 4&(& ! -$&.$ 2/0=%
4&(& | -$I02$ #; * A#

H$+*1[9"*=*00:*57*" E%2="4Y*"94**+"22=;"2E"4Y*"<&41"&9" 7254 &33H%&3%

K*=(% WKH ¢UVW RI $VLPRY(T(V V QRYHOV ZKLFK
SE4A*%"$"P-M1*$%" :$A@"W9I"4Y*" 9*%&*9" A%2:%*99*9C"4Y*" Z3%5*%&$5"524&25" &!
UHSHDWHGO\ IXUWKHU HPSKDVL]LQJ WKH QHFHVVLW\
E2%7*2E"4Y*'927&*41@"W"9*59*"2E"5*7*99$% 1" BA+2%$4&25"$56"E%254&*%"94%3:
+299"2E"Y3=$5"+&8*9C"&9"Y*&:Y4*5*6" $9"H$+*1[9"5*B4" 7$9*" 9*569" Y &="42"W3%2¢
ZY*%*" &9"$" 7254%28*%91" *47**5" T%@" U$942+E*C" ?Y2" 527" $6827$4*9" 9*44+*=*5
ULJKWYV HTXDOO\ IRU (DUWKPHQ DQG 6SDFHUV DQG W

$VLPRY IXUWKHU GHY H Q*R8309%6%+3%.HP2HO0Q UAKHE LRKWKDLIOH\ ZD Q
RIl LQWR D VWRUP DQG JRHV WKURXJK D VFHQH ZKHUH Kl
LOWR WKH UDLQ VRJIJHG IRUHVW WKHQ EODFNV RXW DQC
KHU URERWY KDYH GLVFRYHUHG KLP /LNH DQ 3LQIDQW ~
DQG UHYHOV LQ KLV 3KDSS\ SHULRG RI UHQHZHG LQIDQF'
O L8P +

,Q WKH V QRYHOV %DOH\ LV DIJDLQ FDVW LQ WKH URC
)DVWROIH IRU WDNLQJ KLP ®WR EH VRPH VRUW RI ZRQGH
LQ VXFK D ZD\ DV WR SODFH :8R+P @ (RBOWH & KFQ LHOIWH.G
LQGXVWU\ KDV WXUQHG %DOH\ LQWR D VRUW RI DQ LGHD
RI KLV 8PWR U\

LNS
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42"9**"25+1"W3%2%$59"9*44+*"'5*?"A+$5*49@"ZY*"W3%2%$59"?$54"42"39*"Y 3=$5& E-
%2;249"42"62"4Y*" 4*%%PE2%=8&5:"$56" 9*44+*=*54C" 92" 4Y$4"4Y*1"4Y*=9*+8*9" 723
=28*"&542" %*$61M=%$6*" 22%+69" ?&4Y 234" 4Y*" 94%$&5" 2E" A&25**%&5:@" W9" U$9.
SRLQWYV RXW WKLV ZRXOG FKDQJH QRWKLQJ ,W ZRXC
ZY*9&9"524&25"2E"&=A%28&5:"Y 3=$5"5$43%*"$56"927&*41"25"4Y*"E%254&*%C"$56™
42"94$:5$48&25>"cZY*1"?2&++"5*8*0%" Y $8*"+*E4"Y2=*D"4Y*1"?2&++"9&=A+1"Y $8*"$524"
5*¥2*0p"Y2=*C"*B$74+1"+&)*"4Y*"25*"'52?2C"&5"?Y&T7Y"42"7254&53*" 4Y AR 6*7$1b"Q
. R@"V&9"W3%2%3$5"2AA25*549"62"524" 9**"4Y*"8&%43*"'2E"cY3=$5",*&5:9" 7$%8&~
$"5*?7"22%+6" 234" 2E" $" 94%$5:*" $56" E2%;&66&5:" AKSOPAIRCQ)' ;34" U$942+E*"
356*%094$569"4Y*"5*7*99&41"2E"E%254&*%"94%3::+*C"$56"7259&6*%9"&49"7294"&5"
94%$&5"?2%4Y " "4Y*"*56"%*93+4@"ZY39C"W9I&=28"A%*9*549"&4"$9"$":&8*5"4Y $4"*BA
ZLOO UHLQWURGXFH WKH EHQH¢{FLDO VWUXJJOH IRU V
+RZHYHU WKH H[KRUWDWLRQV IRU H[SDQVLRQLVF
25+1";1"4Y*"&=A*56&5:"94$:5$4&25";34"$+92";1"&=$:&5&5:"$5"$74&8*"4Y %*$4"E%2="
RWKHU FLYLOL]DWLRQV $V )DVWROIH SXWV LW

+XPDQLW\ PXVW H[SDQG LWV UDQJH VRPHKRZ LI LW LV
=*4Y26"2E"*BA$59&25" &9" 4Y%23:Y" 9A$7*C" 4Y%23:Y" $" 72594$54" A&25**%&5:" %*$7
WRZDUG RWKHU ZRUOGV ,I ZH IDLO LQ WKLV VRPH RWK
937Y" *BA$59&25" ?&++" %*$7Y" 39" $56" ?7*" 2&++" 524" ;*" §;+*" 42" 94$56" $:$&594" &49
615$=&9=@'"Q "..,R

WHAY23:Y"4Y*9*'8&9&259"2E"92=*"$+&*5"72=A*4&42%"$Y*"+*EA"&5"4Y *":$7):%2356"3E
AY**56"2E"4Y*"9*068*9C US4 2+E*"7259&6*%9"4Y * E%2548&+%"$ 5+ 799841 42" EST &
)&56"2E"*BA$59&25"$4"$++C"5248&5:"4Y $4"C?*"=8:Y4"93;94&434*" 24Y *9/"*BAS598:25!
DQ H[SDQVLRQ RI VFLHQWL¢(F XQGHUVWDQGLQJ RU R
:34"$+92"$993=85:"4Y $4"=294"+&)*+1"cAY*9*" *BAS59& 259" $%6*" 524" OHE6$;+*h" Q
,Q WKH TXRWB'%%R)% <FB-RIP Q.JLNR" $4"4Y*" :*:&55&5:" 2E"
AY&9"TYSAL*YC HE+*1"82& 7+9"4Y*"9$=*"88*2"4Y $4"$68$5 7*=*54"$56"*BA$59825"$%
7+$%+1" 06*+$4*6" $56" 4Y$4" C28&4Y 234" *BA$59&25" 2E" 92=*"92%4C" Y3=$5841" 7$5
$68$57*0"BYK.R@
WO"WO&=28[9".JL-9"%*43%5"42"4Y *"9*%&*9"4Y 39"=$)*9"=206*"*BA+&7&A4"39*"2E"
U%2548*%" ZY*989C" &A"$+92"9**=0" 42" Y $8*" *72=*"$"9*+ EM*B&6*54" $993=A4&25" 4"
72548&53239C"5*8*0%M*5685:C":%224Y"&9"4Y*"25+1"4Y &5:" AY $4" 2&++" A" 4Y*"Y 3=
73+43%*"285:C"$56"4Y $4"=*7Y $5&9=0"=394"*"E206=*6"E2%"4Y $4":%62?4Y"42"7 254853
*GHEIDYAG LY KRR =0"] 2" R 5D =206  E Y2548+ +HEA@ WA AY *'9$=+"48=*"$"\$Y4Y A*2A

LNT
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LQ $VLPRYYV ¢FWLRQDO ZRUOG DUH RQO\ UHGLVFRYH
WKH QHHG IRU WKHLU G\QDPLVP LV MXVWL¢{HG E\ FUL
E*$%"4Y$4"257*"4Y*"?Y 2+*"12%4Y " "W=*%&7$5"7254&5*54"Y $6";**5"9*44+*6"&5"4Y*"+$¢
5&5*4**54Y"7*543%1C"4Y*"W=*%&7$5"6*8*+2A=*54"?23+6"7*$9*@"
W9&=28"$+92"6&97399*6"4Y*"9A$7*"E%254&*%"&5"9&=&+$%+1"Z3%5*%&$5"4*
92=*"2E"Y&9".JL-9"&54*%8&*?9C"?Y*%*"Y*"9A2)*" E2%"4Y*"5*7*99&41"2E"*BA$59&2!
&5"?2%69"$+=294"8&6*54&7$+"42"4Y29*"2E"Y &9" 7Y $%$74*%9>

"HIYH UHDFKHG WKH VWD $#(-BK)H WH"\$W4YTIHP*[@R . Q8%b V2"

F"625[4" 9" 4Y$4":2$+"$9UY T *&AY % @"\8*543%++1"2*"$%*": 2&5:" 42BEJE"
9A$7*"23%"275"
@"'@"@
>:@H PLJKW EH DEOH WR VXUYLYH LQGH¢{QLWHO\ ZLWK
\$%4Y @"H34"=1" 275" E**+&5:" &9" AY$A"*8*5" &E" 7" 723+6" =$5$:*" &4" 4*TY52+2:&7$++]
$56"*7252=&7$++1C"Y3=8690:"8".9 "?23+6"6*E*$4"4Y*" $44*=A4@"\$%4Y" 223 +6"
F72=%"$" A%&I25@" ZY*%*" 223+6" " 52" 35&E1&5:" A3%A29%" 42" Y*+A" 39" 4%$597*56"
AY*'5$4&25"94$4%9" @" @" @" A*2A+*"223+6" E206*8*06" E**+"4Y*=0*+8*9"42" *"*4Y 587" %
+$5:3$:%":%623A9C"$56"%$7&$+":%23A9"@"@" @"$56"?*"223+6";*"6*E*$4*6"*8*543%++1";
RXU LQFHVVDQW TXDUUHOLQJ

F"4Y&5)"4Y$4"*8*5" &D*YM$ QHHG VSDFH H[SORUDWLRQ WR Nt
$+&B*"E2%"=$4*%&S+"%*$9250C" 2+ 223+6" 56" 4Y $4"*BAS59825"E2%" X" F"$+=294"Y$4
9$1"4Y*"22%66" B +4+$*8/*$9259@" QG425+ IC"2%&:8&5$+"'&4$+&TIR

+HUH DW WKH VDPH WLPH DV KH DUJXHV IRU WKH UF
E%254&*%"*BA$59&25C"W9I&=28"$+92"$6Y*%*9"42"4Y*"cO$E*41"8$+8*h"&54*%A%*4!
4*%%&42%8&$+"E%254&*%"?Y &TY *B4*569"&542"4Y*' A917Y2+2:&7$+C"™*8*5"9A&Y&A4:
VHH + 1 6PLWK * 7KLY OHDGV WR WKH LGHDOL
2E"4Y*"E3574&25"2E" AY*" W=*0%&7$5" 927&*41" X";34"52?" 25" 4Y*" 9A$7*" E%254&*%
4Y*":$7):%2356C" 4Y*%*" $+92" 9**=9" 42" ;*" 4Y*" CE%254&*%" $5B&*41b" 2E" 4Y*" 7+29
IURQWLHU DQG D VHQVH RI WKH V S0DOWKXVLDQ ¢
4Y*"E%254&*%" $5B&*41"E%2="4Y*"7257*A49"2E" &56&8&63%$+&9="$56"6*=27%$71"
9&=A+*%C"94$%)*%"%*$+&41"X"4Y*"E343%*"93;9&94*57* 2E"4Y*"Y 3=$5"%$7*"&5"$"7
IURQWLHU ZRUOG" :UREHO ,Q $VLPRYTV VROXWLR
28*%"882E"9A$7*h"A%*8*549"94$:5$4&25C"E3574&259"$9"$"9$E*41"8$+8*C"$56")**;
Y3=$5"73+43%*":2&5: @
$VLPRYYV SURWDJRQLVWYV DUH DFWLYHO\ ZRUNL
%Y*42%&T7"$" 7257%*4*" %*$+&41"$56" 42" &5&48&$4*"$748&25"4Y$4" ?23+6" 7%*$4*"$"E

LOU
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&5637*6" *Q7SA*X&5&4&$A4&25X%*43%5" AS44*%5" E2%" 4Y*" =$99*9" 2E" 4Y*" 9*4
72==35&4&*9@"]57*"$:$&5C"4Y*1"*BY &;&4"$"93A*%&2%": %$IA"2E"Y &942%1"$56"2E'
5**69" 42" ;*" 625*" E2%" 4Y*";*94" 2E" Y3=$5&41"$9"$" ?Y2+*@" S*2A+*" 25" \$%4Y" $%*
4%$AA*6" 25" 4Y*&%" A+$5*4" 524" 25+1" *7$39*" 4Y*"  GAS7*%9" 62" 524" $++2?" 4Y*="4
;3&+6"9AST7*"72+25&*9C";34"$+92"*7$39* " 2E"4Y*&%%"2?5"5*3%29*9"$56" 7256 &4 &25&¢
42"+&E*"&5"4Y*"356%%:%2356"<&4&*9@"|57*"4Y*1"4%$597*56"4Y*9*" %*94%&74&25
*Q7$A*" &542"4Y*"234622%9C"4Y*1"7$5"*BA$56"$56" %*7*&8*"'4Y*" c&5&4&$4&25b"25'
%$?" ?2&+6*%5*99" 2E"4Y*" OAS7*" E%254&*%" X" ?Y&TY"AY*1"4Y*5" 7T$5C" =*4$AY2%&
6*8*+2A"&542"$" *44*%" 1&ATEFB"$-%"3%K*=(C"422C" 4Y*%*" $%*" %*E*%*57*9"
42";3&+6&5:"$"d$+$74&7"\=A&Y%*C"6*9&:5%6"42";*:&5" 7255*74&5:"4Y*" 422" 9*A$%$4*"
VHULHY DQG DOWKRXJK MXVW ZLVWIXO YLVLRQV DW '
6*9&%*"42"c%*43%5b"42"$"Y 2=*";*44*%"4Y $5"4Y*"25*"4Y $4"&9"+*E4",*Y &56 @"F5"4Y*
\$%AY" %*7*&8*9" 4Y*" A*%=8&99&25" 42" ;*:&5" 9*44+*=*54C" $56" $9"1H"3? %' &5"
*)%<FB+41 WKH\ UHIXVH XVLQJ URERWY DOWRJHWKHU I
GA$7*%9"$%*";*:&55&5:"42" *4"=2%*"$56"=2%*"&92+$4*6"&5"4Y*&%"94*%&+*"?2%+6'

F51"#"$-% *()% <FB+41C" 4Y*" 6*8*+2A=*54" 2E" \$%4Y[9" 5*?" 72+25&*9" Y $9"
SURFHHGHG DQG WKH UHMXYHQDWLRQ KDV EHJXQ 7KF
?$54*6"42"7%*$4*"&9"9Y 275" &5"$74&25>"

H$+*122%+6[9" Y$%IY" 7256&848&259" 9*%8*" $5" &=A2%4$54" A3%A29*@" ZY*1" *5723%:
Z%$6&5:@"HP+*172%+6"A%2637*9"=*5"2Y2"9723%"4Y*"'9*$9"E2%"E226C"$56"4Y*%0o*|¢
T*%4$&5"9&=&+$%&A1";*47**5"9$&+&5:"4Y*"9*$9"$56"9$&+&5:"4Y U 2B:ORAS7T*@"Q

7KH VSHDNHU LV ' * %DOH\ (OLMDK %DOH\{V VHYHQW
KLPVHOI QRZ ORQJ GHFHDVHG KDV EHFRP4¥RR) LFRQL
E29%" 4Y*"2Y2+* A+$5*4@" T@" d@C" 25" 4Y*" 24Y*%" Y$56C" &9"$" 6&I6* 74" %6*&4* %L
IJURQWLHU WUDGHU FKDUDFWHUV DQG &(%#( +REHU 0l
4%8+2:1C"Y*'&9"6*97%&;*6"$9"2*$%&5:"C"*+4 E%2="2Y &TY 422 "9&6*M$%=9"6*A*56
15"Y&9"+*E4"Y&A"2$9"4Y*"5*3%25&7"?Y &AD"25"Y &9"%&: Y 4" @" Q1@ FSRE';+$94*%ob"
WO" Y*';3&+69" 4Y*" %*4%62$74&8*" 7254853&41" 2E" 4Y*" U2356$4&25" $56" %2
VWRULHV $VLPRY HPSOR\V D VHFRQG F\FOH IRU WKH
&ET'#'$-%*()% <FB+41@" ZY*" E%2548*%" =*%67Y$549" SAA*$%" $4" 08=8+$%" A2854¢
4Y*"*BA$59&25894" 9843$4&25" X" $4" $" 4&="" 2Y*Uo*" $" 22%+6" &9" . &55&5:" 42" *B4E
¥1256"&49";29%6*%69" Q;*1256" H$+*1?2%6#6"&Fo*()%<FB+41'$56"Z*%=8539"
&58"()*$+"( R@'T@"d@"HEHHISEE )9<FB+A1'$+92"472=+9"$5" = +*="2E"
DQ HYHQ FOHDUHU ODQLIHVW '"HVWLQ\ RHPIVB'WE@DQ 6HC

LOL
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KHUH 6HOGRQ H[KRUWHG WKH )RXQGDWLRQHUV WR 3
6*97*56$549"4Y$4"4Y*" AS4Y"Y$9";**5"=$%)*6"234C"$56"4Y $4"$4"&49"*56" &9 " e $f"5*?"
$56":%*$4*%" \=A&%* &" Q "* KDV D YHU\ DFXWH VHQVH RI V
HI[SDQVLRQLVW PLVVLRQ WR EXLOG WKH ¢UVW *DODFWV

‘H ZDQW WKH *DOD[\ WKH ZKROH JDOD[\ :H ZDQW WR
Y$;&4%;+*"A+$5*4"&5"8&4"$56"94$;+&9Y"524Y &5:"+*99"4Y $5"$"d$+$74&7"\=A&%* @"W56'
625[4"?$54"4Y*"GA$7*%9"42"&54*YE*0@®"Q

* * LV WKHUHIRUH ORRNLQJ IRU DQ DFWLYH DQG UDS
G*+625"4$+)9"$:234"$9"Y 3=$5)&56[9"6+94&51"&5"4Y *'6&94$54"E343%*@"F5"ES74C T
O*BA8=*54" 89" Y*0b*" *8+5" T+29%04" 42" |[G3++&8$5[9" *BY 2964$4&259" 42" *BAS56" =29
PRUH PRUH ~ XQWLO *WKH ZKROH ERXQGOHVV FRQWL

F5"4*=9"2E"4Y*"*BA$59&25894& 7144596 %<FB+41'&9"$+92"$;234"

QY HEHG A2 ARY=$5+5 4+ 1+ SBHAY *2+6"2206+6" Y &56C 92" 4Y $4"4Y *'5* 2" =& % $549]"
*BA$598258948& 7" 6%&E*" 28-++"524" * U+ 04%& 746" 1" +22)&5:":$7) @" ZY*" &6*$" 4Y $
\BUAY AR2A+H*" YSBH" 42" *=H0p: %" EQp2=" AY*&Yo" O4**+" 22=:0" &9" Y*Up*" A4)*5" 42" 4Y*"
*BAY*=+C" PY*5" $5"*=:&44*%*6" GAST*%" 93A%*=$7&94" 4%&*9" 42" 6*94%21" 4Y*" 7Y 2
A+$5%4" ;1" 43%58&5:"\$%A4Y[9" 7%394" %$6&2$74&8*@" T3+ 42" 4Y*" $74&259" 2E" 4Y*"Y
T$5*+"$56"d8.9)$%6C 4Y *'6*04%6374&25"2&++"4$) " A+$T+'9+272+1C"28*06"$ " A*%6&26'"2
1%$969"92"4Y $4"A*2A+*"Y $8+"4&=*"42"=28*" 42" 4Y *"Q*44+*%%" T 2+258*9@"ZY &9"=$5*38
4Y* 9&A3$A&25" 42" AY* $68$54$:* 2E" 4Y*" Z3%5*%&$5" =899&25" 2E" *BA$59825C" §
E2067+9" 4Y*"\$%AY A*2A+*" 42" :06*$)" EQ** E%2="4Y*&%" =24Y*%" 22%+6C" ?Y&TY" &
*72=85:"$"9$796*6" 22%6+6"&5"4Y <" O 44++04" 73 +43%*" $56"4Y 39" TU&AA+&ES:"4Y &%
42" 9A%$6" 28406 4+ dS+$BL@" F5"$" A+24" =28 524%:+1" 9&=&+$%" 42" 4Y*' U2356$~
*B&A'&5B3746": 1"V$%& " G*+625"&5"4Y* 2868 BB 0 4%8&+2:1C"4Y&"*72=+9"
$524Y+04"277$9825 " 2E " E2%7&5:"Y 3=$5)&56"2542"$"A$4Y "2E"E%254&*+% *BA$59&25(
4&=*"85"$" T 2=A+*4*+1"350*44+*6"E%254&*%"*588%625=*54@

ZY%23:Y234" W9&=28[9" .JL-9" 528*+9C" 4Y*5C" 4Y*" 5*7+008&41" 2E" E%254&*
*BA$59825" 9" A%*O*54" =37Y" =206+ *BA+&7&4+1" 4Y$5" &5" A *()2$68( &5S+"
4%8&+2:1"2E"4Y*" JO-9C"2% " *8*5"4Y*" IN-9"%62;24"528*+9" 7Y *%6*"&4"94$%49" 42" *7 2:
=2046*"28*04 @"GA4&++C"$++"2E" WIL=28[9"22%6)9"7Y 2] [ G3++&8$5[9"889&25"2E "4 Y *"¢
AY*W=*06& 7$5"c=$5&E*94"6*94&51"42"28* 0 OAY*$6"$56 " A299%09 4 Y **?Y 2++7 25485+
ZKLFK SURYLGHQFH KDV JLYHQ XV TWG LQ B6WHSK
42 *AY*%"AY*"+229% *5E0IEIBS-06*() Vo< FB+41'92"$9"42" 7255+ 74" 4Y " 422" 9* % &*9C"
AY*'06+93+4"89"472"$+=204"&6*54&T$+"T1T+*9@"ULILOAC AY *'5++6" 42" * 9T SA* "4 Y +"6*

LOM
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ROG ZRUOG LV DFNQRZOHGJHG DQG LQGXFHG (DUWK ¢
DQG WKH ¢UVW *DODFWLF (PSLUH LQ WKH VHFRQG D
DFWXDOL]HG LW WDNHV SODFH WKURXJK D PRYHPHQW
EHWWHU ZRUOG FDQ EH HVWDEOLVKHG WKH (UVW *I
AY*" U2356$4825" $56" 4Y*" 9*7256" d$+$74& 7" \=A&Y*" &5" AY*" 9*7256" 717+*R@" H24
2E"AY*9F" T17+%9"$%*" &5&A&BA*6" &5" 2066 %" 42" %*&58&: 2%$4*" 4Y *"94$:5$4&5:"Y 3=¢
$56" &5":24Y" 4Y*" E%254&*%" 6%&8*" &9" 95" $9" 4Y*" 25+1" A299&;+*" 2$1" 2E" 62&5:"
7KH RQO\ VLIJQL:FDQW GLIIHUHQFH LV LQ WKH ZD\ WK
B&Y*TA"$++398259"42"4Y ¥ W=*06& 7$5" *BAS59&25C"? YAHASHIEE 4 Po&+2:1C"
296844%5"$%+8*%C AY**BAS59&25&9="4Y*=*"72=*9"$7%299"=20*'"&=A+& 7&4+1"4Y?
WO&=28[9"=26*+"2E"4Y*" E$++"2E"4Y*"_2=$5"\=A&%*@

) $'4)%"M%+$)  $4HB(() 1,"5%+A  $ &302/ | ,&0@-$H21# )
.'4) . &302/ ! ,&0$/02% #/4 1"

W" 4*56*571" 42?7$%6" 927&$+" T$%?&5&9="&9" A%*9*54" ;24Y" &5" Z3%5*%[9" U%25:
7KHVLY DQG LQ $VLPRYTV 3VRFLDO VFLHQFH ¢(FWLR
6&97399*6" 92" E$%C" &4" &9" A%*9*54*6" $9" $" %$4Y*%" 94%$&:YAE2%?$%6" 52482
WHUULWRULDO H[SDQVLRQ DQG JURZWK HTXDOV UHMX
FA4"&9"524"354&+"Y&9".JL-9"$66&48&259" 42" 4Y*" 9*%&*9"4Y$4" 4Y*"*BA$59&25&94 &’
4$)*9" $" 6&EE*%*54" 43%5@" ZY*" *$%+&*%" .JL-9" 528*+9" 94$%4" ?*$8&S5:" 42:*4Y*%'

%2;24"$56"4Y*"U2356$4&25"942%&*9C" 73+=&5HAFHBH+BN-%<).1%Q.JL,R"
$56"&"()*$+"(% *()% <*4$: "Q.JL/RC"?Y&TY"6*A&T4" AY*" =294" %*7*54" *8*549" &5"
AY*"TY%252+2:1"2E"WO&=2B[82&™()*$+"(  "35&8*%9*@"V*%*"A917Y2Y&942%1C"
?Y&TY"?$9"Y &54*6"$4" & 51" #"$-%"3%K*=("$56'"#"$-%*() %<FB+41'$56"?$9"
4Y*"$9&9"2E"4Y* 2% &&EFPH+"(  "4%&+2:1C"&9"4%P59E2%=*6";1"$5"*8*5"+$%:*%"
E%$=*?2%)@"ZY &9"E%$=*?2%)"&9"d$&$C"$"A+$5*4M?&6*":%23A"72597&2395*99"4Y
4Y*"*56"94$%49"43%58&5:"&542"d$+$B&SC"$": $+$BIM?&6*"*B4*59&25"?Y *%*"*8*% 14"
+&8&5:"?&++";*"+&5)*6";1"$"72++*74&8*"72597&2395*99@

F5" 4Y*9*" 6*8*+2A=*549C" 4Y*" E%254&*%" &9" +*E4" &5" 4Y*" ;$7):%2356@"
&"()*$+"(M-%<).1 C"d$&S$" 93%A$99*9" 4Y*" G*7256" U2356$4&25[9" $AA+&T7$4&25" 2E
A9L17Y2Y&IA2%1"&5"4Y*"G*+625"S+$5"$9"4Y*"?Y 2+*" A+$5*4"&9"$":%23A"72597&239¢
25" $" =&99&25" 42" $74&8*+1" :3$%6" $56" 3A6$4*" 4Y*" BISTE*$4&5:" $"

$VLPRY ZDV LPSUHVVHG E\ -DPHV /RYHDGRBHEVEOBLD K\S
XVHG LW DV WKH EDVLV RI WKLV LGHD LQ KLV QRYHO

LON
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93A%062%6:$5&9="4Y $4"28++"A%24*74" &A9*+EC"W9&=28[9" d$&$gdS+$BES" 9**=9"42"
$A4*=AA4"42":2"*1256"4Y*" 524825 " 2E " 4Y*" 5+ 7*99&41"2E" 7254&53239 *BA$59&25@"\\
D ¢QDO FRQVHTXHQFH RI WKH 7XUQHULDQ IHDU RI VW
E%254&*%C"d$+$B&S":%&5:9"42" 849" +2:&T$+"7257+39825" 4Y*" &6*$" 2E"$" 5++6" 42"
42"94$1"$+&8*C"9**)&5:"42"*B4*56"72597&2395%99"42"*8%05 1" A+$5*4C" 94$%C" c*8*5'
FHQWUDO EODFN KROH ~ DQG ¢ QDIOHO\REDRE'RYEDI'OI*T'L Q J
$+92" Y*06*"\WO&=28[9" 9*06&*9" 89" =$)&5:" 4Y*" 9$=*"*BAS59&8*" =28*=*54" 4Y$4" Y$9"

HHEAGHOAEA" &5 4Y*"9%068+9"4Y %23:Y 234@

:KDW LV PRUH DV $VLPRYYV *DLD LV FUHDWHG
KXPDQ EHLQJV LW DOVR EHFRPHV D ORJLFDO FRQVH
IRU VRFLDO HQJLQHHULQJ WKDW LV WKH GULYLQJ IF
¢UVW VHHPV OLNH D UHWXUQ WR QDWXUH LQ D *DLI
&54*07255%74*6" Y$%=251C" ;*72=*9" &5" W9&=28[9" 4%*$4=*54" $524Y*%" 615$=& 7"
O4*A"&E"A*TY52+2:&T$+"$68$57+"$56"+5:&5+*06&5:C"9&57*" d$&S % *=$&59"$5"$%4*ES
AY$4"94$%49"4%S$59E2%=85:"927&*41"&542"92=*4Y &5:"$AA%2$TY&5:"$"=$7Y &5*@"
Y&+ A$ESGAS+EBES" ¥72=+0"1+4"$524Y*%%"7 17+* " 2E *BAS59&25C"$4"4Y *"9$=*"4&=*
&4"89"$+92"$"=$99&8*"$44*=A4"$4";38+6&5:"$"ISE*:3$%6"$:$&594"%*A*$4&5:"4Y*"C.
=894%$)*9b"€Q).1% RI KLVWRU\ DV WKH QH[W FKDSWHU ZL¢
AY*4Y*=*"2E":3$%6&$59Y LA@

A:A$%&0%+32,01$ 4#/4 7-581#,! #4/ | &0-$ $
&$! "#$ . 4&0 | #4

$VLPRY{V FKDUDFWHUV IUHTXHQWO\ YRLFH WKH LGH,
VWDJQDWLRQ E\ WHUULWRULDO FXOWXUDO RU LQW
WKDW ZKHQ VFLHQFH ¢FWLRQ WUDQVSRUWYV WKH 3SL
89"$+92"C&=$:&5$4&8*+1"%*62&5:"W="%& 7$5" Y &942%1b" $56" 9**)&5:" 42" %*92+8*"(
FRQALFWV WKH IURQWLH U ZK$14(W¥WD J HORD Y FIM D WBIGL G
2E"W9&=28[2%E*@1-%"3%/$8ARS$"=*ASAY 2068 7$+"AS%$;+*"$:234"4Y *"8$+3*9" 7+
$9927&$4*"2&AY "W="%& 7$55*99b"QNKR"&9"$"94$%4C";34"$9"F"Y $8*"9Y 2?5C"4Y *"$!
2E"W=*%8&7$5"E%254&*% *BA$59&25"&9" &5 "ES 74" 7*54%$+"42"WI&=28[9"*54&%*"9*
&"0*$+"( WULORJ\ SURMHFWY 7XUQHUfV J)URQWLHU 7KH
W=*06&7$5" *BA$59825" *5723%$:*6" 7%*$4&8*" $6$A4$4&25" 2Y&TY" &5" 43%5" 7$39*
$" E206?$%6" =2=*543="&5"927&*41@" F5" W9&=28[9" 7258'F28B1)*$+"( "

9*0H&*9C" 4Y* U%2548&*%" ZY*989" SAA*$%9" $9" 4Y*" 6% 73%%*54" 524825" 4Y $4" 2A*5&

LOO
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E%2548&*%69" &5" OAST*" 2&++" %*04$%4" *BA$59&25" $56" %*&58&:2%$4*" Y3=$5&41
XQLI\LQJ KXPDQV XQGHU D FRPPRQ VWUDLQ DQG REMF
9*06&*9C"WO&=28"$+92"9**=0"42"+22)"E20%"$"2$1"42" %*92+8*" 4Y*"G*A*56+57*" 25" 4Y
E%2548&*% " *EE2%4"42")**A"Y 3=$5)&56":2&5:C"$56"42":%*$)"$7$1"E%2="4Y *"5+**6"42
%*A*$4"4Y**BAS59&2589487"717+*9"2E"Y&942%1@"

WO" 2" Y$8*" 9%5" &5" 4Y&9" 7TY$AL*%C" WI&=28[9" %Y*42%&7" $56" 39*" 2E" ¢
*BAS59&25"4Y*=+'$+02"=$) " 3OF 2E"AY ¥ $+++*6'%&: Y 4*2305+99" 85 4 Y 6+ 8++ 2A=*54"
2E"4Y*"a5&4*6"GA$A*9 E%2="4Y*"4&=*9"2E"4Y*"*$%+1"9*44+*0469" 42" 4Y *"*: 8558 5:"2F
42548+ 4 "T*543%1@"ZY*9*"4Y*=$4& T "9&=8+$%&A&* 9" *:&5"2&AY "4Y *"&6*$ "2E"$5"+9
E%2="$" 7206%3A4" 2+6" 220%+6C" 7254853*" 4Y%23:Y" 4Y*" :&:+&T$+" =24&EQ" 2E" *B
H[FHSWLRQDOLW)\ DQG FKRVHQQHVV DQG (QDOO\ UHI
AY*"\5+&: Y A*5=*54@" 0$4*%" &5" W=*06&7$5" &54*++*743$+" Y &942%1C"937Y" =24&E9
XVHG LQ WKH UHOLJLRXVO\ RULHQWHG SROLWLFDO UK
AY*"$::9%*99&8* =*4Y 269" 2E" 7254&5*54$+" *BA$59825@" ZY*" U2356$4&25" 94$%649"
H[SDQVLRQ E\ XVLQJ PRFN UHOLJLRQ ZKLFK WKHQ GH
++$69" 4B +--1X23*+MSALAS+&I="%*=&5&97*54" 2E" 4Y *" a5&4*9" GA$4*9" &5" 4Y *"*$%-
AP*BAZ*AY" T543%1@" ZY &9" 6+*8*+2A=*54" $+92" &5&A&$4*9" 524&259" 7+29*+1" %o*+$:
WKRVH Rl WKH $PHULFDQ PLVVLRQ WKH ULJKW DQG G>

WO&=28[9"39*"2E"4Y*' E%254&*%"4Y*=*"&9"E$&%6+1"$68$57*6"E2%"$"9*%&*9"2E
ZKLFK EHJDQ DV V SXOS VFLHQFH ¢FWLRQ ,QLWLD
AYFEM()*$H"( " 4%8&+2:1" 85" $5" $+%*$61MO*44+*6" *588%625=*54C" $56" =26*+9" &4" 2
\67$%6" d&;;25[9" 8&*?" 25" 4Y*"6*7+&58&5:"  2=$5"\=A&Y*" 223+6" 9**+="42"+*$8*"
52"0622="E2%"$"E%254&*%"4Y*=*@"V2?7*8*0C"$4"4Y*"9$=*"4&=*"W9&=28[9"7Y $%$7
DQG SORW GHYHORSPHQW UHAHFW WKH XELTXLWRXV
WKH HDUO\ WZHQWLHWK FHQWXU\ SXOS (FWLRQ DQG I
ZY&9"7%*$4*9"$" E%3&AE3+"4*59825" &5"WI&=28[9" 9*06&*9" $56" 43%59" &542"=2%*
VXSHU¢FLDO XVH RI FRZER\ LPDJHU\ DQG KRUVH RSH
9*06&*9"E2739*9"25"4Y *'&6*$"4Y $4"4Y * E%2548*%"89"$'923% 7+ 2E"$ %+ *5*%$4& S+ E2
4Y*"U2356$4825"6*8*+2A9"$"Z3%5*06&$5"92+34&25" 42" 4Y *" A%2;+*="2E"4Y*"94$:5$4*
[+6"\=A&%*@"H1"%*&54%263785:"E%254&*%"94%3::+*C"4Y*" E$++"2E"4Y*"\=A&%*"]
5+2"884%+&41"&5"4Y*" E2%="2E"4Y*"U2356$48&25C" ?Y&7Y"%&9*9" 42" AY*" 7Y $++*5:",

HVWDEOLVKLQJ FLYLOL]DWLRQ 7KXV $VLPRYYV ZRUN
A%ESTEA+"E%2="2Y&TY " 4Y*"94201"*=*% *9@"ZY*"%*93+4"&9"$"6%$=$4&7"7 25949
2E" =*6&*8$+" \3%2A" 4%$59A2064*6" 4*=A20$++1" 42" AY*" 6&94$54" E343%*C" $+4Y

LGHRORJLFDOO\ GUDZLQJ RQ WKH $PHULFDQ :HVWHL

LOP
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F72=%9"$"=+6&*8$+"9278*41"&542 Y &TY " TY $%$T4*%9"$)&5"42"7272:21"Y*%2*9"; % &5
WKH VSLULW Rl (QOLJKWHQPHQW EXW DOVR WKH LGH
W=*0687$5":%$56" 2E" *BA$59&2589="$56" 7$A&A$+&IEA() WI" (Y *4%E&+2:1"
4*+49" 4Y*" 942061 2E" AY*"C_*5$97*57*h" 2E" $5" $+=294" Y 2A*+*99+1" 6*7+&5*6" 73+43!
WKH VROXWLRQ WR WKH WDVN RI UH FLYLOL]JLQJ HQG\
UHSUHVHQWHG PDLQO\ E\ WKH KHURLF EXW PDQLSXOI
DV VIPEROV IRU WKH IRUFHV RI FKDQJH 7KXV WKH Ul
9*068*9"9**=0" 85725 7*&8%$;+*"2&AY 234"$"%*43%5" 42" 4Y *" E%254&*%"94$:* @
'KLOH QMESH"( "4%&+2:1"&5&A&S$A*9" 4Y*" 5++6" E20%" $" EY%254&*%" 42" Yo*:
$56"%*4$&5" 73+43%$+" 884$+8&41C"W9E&=28[9".IN-9"_2:PWEABH-9€'3%/$118
$56":1%6*21)%/( C"4$)*' $5"*BA+&7&4A+1"Z3%5*06&$5" 94$57+" $9" 4Y*&%" 7Y $%$74
6&97399"$56"6*+&;*%$4*+1"AV2=24*"4Y*"5+6"42"BAS56 @"ZY*".JL-9"_2;24"528*+9C"
I"#'$-06"3%K*=("$56'"#"$-06*() %< FB+41"2Y&TY " "%*4%2$7488*+1" 7255+ 74" 4Y*"422"
VHULHV ¢QDOO\ FU\WWDOOL]H WKH LGHD $V VXFK
1062?24YC"$56";1"72594$54+1"%6*&4*%$A&5:"4Y *'5* 799841 "2E"E%2548*% *BA$59& 25«
$2$1"42"+8=&5$4*"4Y*'%&9)"2E"94$:5$4& 25C " WOI&L=28[9"9*%&*9"=$)*9"4 Y *'$993=A4&
849*BA+&T&A"E2356$4&25@"ZY &9"+*$69"42"4Y*"7257+39825"4Y $4"$"72594$54+1"
KXPDQ VRFLHW\ PXVW QHYHU VWRS H[SDQGLQJ +RZH
FKURQRORJ\ RI $VLPRY T V&PWINRGD TV/SSERL B % H
*()%<*4$: C"9**)"42":*4"$%2356"4Y*'5* 709841 "2E"*56++99":%6224Y"$56"7254&53239"
94%3::+*@" F5" 4Y*9*" 528*+9C" 4Y*" 72597&2395*99" 2E" Y&942%1" $56" 4Y*" 7Y$%$7
B +&:* US4 $A4* = ALY AV A*SA&S:"Y &O42%1[9"2+6"=894$)*O"$IpROH{ BD"
UHSHDW LWV VXFFHVVHV = LQ WKLV FDVH WKH EHQH¢F
39"42"AY*" 4Y*=*"2E":3$%68$59Y &AC " 2Y&TY"&9"AY ¥ 42A&T 2E " 4Y* E2++228&5:" 7Y $A«

LOQ



C*IB(#% B$
13/42,/0-", *

‘H PXVW VKDSH D GHVLUDEOH VSHFLHY DQG WKHQ SU
23069%+8%9" E2067*6" 42" 9*+*74" $=25:" 422" 2%" =206*" 356*08%%;8+&4&*9@"Q_@" d&9)$?
WO&=28[9%"$-%*()%<FB+41@/NR

ZY&9" TYS$AL %" *B$=&5*9" Y27" 4Y*" 4Y*=*" 2E" :3$%68$59Y &A" &5\ ER=28[9"
&"(*$+"( "9*0&*9"94*=9"E%2="4Y*"8&*?"2E"Y &942%1"$9"$"9*%&*9"2E"7%&9*9"$56"
AY*"%*73%%&5:"4Y %*$4"2E" 927 &*A$+"94%$:554& 25" $4"4Y *" 56" 2E "4Y *" E%254&*% @"
206&:&58"()*$+"( WULORJ\ UHAHFWV WKH VSLULW RI WKH
SURSRVLQJ WR VROYH WKH F\FOHV Rl GHFOLQH DQG
:6$56" 5$%%$48&8*" 2E" 9278$+"*5:85%&5:"$56" :3$%6&$59Y &LA@"W9"524%6" &5" 7"

$VLPRY{V VHULHV UHJDUGV KLVWRU\ DV D SHUSHW
$748&25@"ZY&IC"&5"43%5C" 4%$59E2%=9"Y &9"Y &942%& T$+"$5$+2:1"2E"4Y*" 2=$!
&542"$"7254*=A+$4&25" 25" W="0/& 7$5"*BA$59&2589=C"$9"4Y*"U2356$4&25"4$)*9"3/
AY*"=8998&25" 2E" ;3&+6&5:" $524Y*%" *=A&Y*" 42" Yo*A+$T*" 4Y*" ES++*5" 25%C" $9" 92
LQ FKDSWHU 7KH SUHVHQW FKDSWHU DQDO\]HV KR;
RI TXHVWLRQV Rl IUHH ZLOO LQGLYLGXDOLVP DQG |
7254%8&;34*" 42" 4Y*"4Y &%6"28*%$%TY &5:"4Y*=*"&5"Y &9"9*0%&*9>"4Y*":35%6&$59Y &
9**=0"42"28*06%3+*" 4Y*'472"A%*8&239+1"6897399*6"4Y*=*0@"

'KHQ -RKQ : &DPSEHOO -U IDVKLRQHG VEFLHQEFH ¢

RI (QOLJKWHQPHQW KLV 3HVVHQWLDOO\ HQJLQHHULC
6%28*" Y&="42" E$82%" 942%8&*9" 2&4Y"*=AY$9&9" 25" A%$74&7$+" SAA+&T$48&259" 2
7KHVH ZHUH VWRULHV ZKHUH VFLHQWL¢F XQGHUVWDC
DQG VKDSH WKHP LQWR HYHU\GD\ DSSOLFDWLRQV W}
IAST*@"G3TY "A%2;+*=MO2+8&5: *+*=*549"$%*"*9A*7 &$++1"*8&6*54"&5"W9I&=28[9"%:
94206&*9"$56"*$%+1"062;24"528*+9C" A$%A&73+$%+1"&5"4Y*" E2%="2E"4Y*"6*4*T4&
134" $+92C" &5" 4Y$A" AY*1" 6*A&TA" AY*" %2;249" 4Y*=0*+8%9" $9" 0)&++E3++1" *5:85**
=$7Y&5*9" 2A*%%$4*6" 1" A*2A+*C" 524" $9"=2594*049" 2E" 4*TY52+2:1"4Y$4" *4" 234" 2E
KDQG DQG GHVWUR\ WKHLU FUHDWRUV ,Q WKLV FKDSW
AY*" 72=;85%$4825" 2E" Y&I42%&T$+" $2$%*5+99C" A%2;+*=" 92+8&5:" $56" ;*5*82+*54
QO27&$+" $56" 4*7Y52+2:&T$+R" *5:85 06 &5:" +*$69" 92=*" $742%69" &5" 9278&*41C" +&)*
+25%"Y*042%9" 204" 4 Y *" G*7256" U2356$48&25C" 42" 4$)*":3$%6&$59Y &A"28*%"Y 3=$5)&5€
&5"2%6*%"42"6¥7&6*"?Y $4"4Y*"723%9*"2E"Y &942%1"&9@

LOR
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V*%*C"$9"&5"4Y*"A%*8&239"7Y$A4*%C 'F'7259&6* %" "4Y*'6*8*+2A=*54"2E"4Y*"'52¢
2E":3$%6&$59Y &A"&5"W9&=28[9"942%&*9"%23:Y+1"&5"4Y*"2%6*%"2E"4Y*&%"A3;+
F'E2739"524"25+1"25"4Y*"+*5:4Y1"5$%%$4&8*9C"937Y"$9"4Y*"%2;24"528*+9"2%"4Y*"9.
4Y$4"=3)*"3A"4AY&"()*$+"(  "4%&+2:1C";34"$+92"25"9Y2%4"942%&*9"4Y $4" ?7*%*" +*|
DV VXFK %HLQJ D KLJKO\ SUROL¢(F ZULWHU $VLPRY R
$4"4Y*"9$=*"4&=*C"92"&594*$6"2E"$&=&5:"E2%"$5"*B$74"7Y%252+2:1C"F"6&97399"4
ZRUNV DV JURXSV RI VWRULHV LQ RUGHU WR DQDO\]H
:3$%6&$59Y &A"&5"W9&=28[9"2*38%*@

B:9$t- ! /(+,-",01$  13/42,/0-", *GIHS ' "1 #S /0@-$F$
48&(& | @-$342#0

F" 30%" 4Y*" 4*062#4)+*(-:+B% 42" 6*97%&;*" AY*" 72594$54" =$5$:*=*54" 2E" 4Y*"
723%9%"2E"Y3=$5)&56";1"*5+&: Y 4*5*6" Y *062%9" 204" 24 Y *4"$742%9"&5"927&*41"$9"4Y
$993=*"A27*%" $56" %*9A259&;&+&41"E2%" 4Y*'=$99*9C" 9&57*" 4Y*" *5+06$+" A2A3+$
LQ $VLPRYJV ¢FWLRQ JHQHUDOO\ ODFN KLVWRULFDO
WKH PHUF\ RI KLVWRULFDO IRUFHV ,Q $VLPRYfV ZRU(
24Y*%"*5+&:Y 4*5%6" $742%9" $%*" %+ 7 3%%*54+1"2;+&*6" Q; 1"4Y*&%"=2%6*"92AY &94&
356*0694$568&5:R" 42" 4$)*" 7254%2+@" ZY &9" *5+82+*54": 34" $34Y 2% &4$%&S$5" 7254%
9278*41"42"$8*%4" 7%&9*IC" 2E4*5"$")&56" 2E " *5+&: Y4*5+6"$;92+348&9=C"9**=09" 42" *
WKH KHDUW RI $VLPRYYJV VHULHV DQG UHAWEMWYV &DPS
RI $VLPRYJV FKDUDFWHUV XVH WKH WHUP DOUHDG\ L
AY*'G*7256"U2356$4&25*BA+&7&4A+1"88&*2"4Y*=0*+8*9"$9"cAY*": 3$%6&$59"2E"G*+62"
30DQ° DQG ZRUU\ DERXW WKH FRQVHTXHQFHV ZKHC
ce)f522+*6:*"2E"23%":3$%68$59Y SRABKQC".P. R@3$%68$59Y &A"&9"$+92"+&5)*6"
42" AY* 21" 4Y *Y* "9+ =0"42" K U BAY *0o" + & AA+*"6*4*%=&589="85"WI&=28[9"9*%&*9C"
QE"AY*"$34Y 2%"Y &=9*+E"8&*7*6"Y &9"9*%&*9"$9"$ U *A%*9*54$4& 25 "2E A Y *" $A4+*" %,
IUHH ZLOO DQG GHWHUPLQLVP ,QJHUVROO 'KDW P

3DOXPER VHHPV WR KDYH EHHQ WKH ¢UVW FULWLF
$VLPRYTV ZRUN SRLQWLQJ RXW WKDW LW UHSHDWV QRW
QHFHVVLW\ Rl GLVIJXLVH DQG WKH SUXGHQFH RI HVWDEOI
RFFXUUHQFH RI WKHVH LGHDV LQ $VLPRYfV VHULHV =
<)9L$+$")0"3)F"-3+" 491, +09+")<"-3+$+"-3+'+$'0 +&+$'F3&"3+'$++$'&$'&" &+,0")<"&"<,&9
FRQVWUXFWLRQ RQ D VWUXFWXUDO OHYHO EXW GRHV QI
WKHVH WKHPHV DV VXFK RQ $VLPRY{TV ZRUN

LOS



12-&0"-.#3",

WKH PDVVHV LQ $VLPRYTV ¢FWLRQ LV QHYHU D FRPSOI
$+7$19"4Y*"%*93+4"2E"$74&8*'=$5& A3+$4&259"2E"92=*":3$%6&$5"$:*54@

+ * :HOOV ZDV LQ IDFW DPRQJ WKH (UVW VFLF
7Y$=A&25"4Y*"5248&25"2E" *5*82+*54" A$4*%5$+&9=";1"*637$4*6"*+8&4*C"&5"&49*+E"
&6*$"4Y$4" 7$5" " E2356" $+%*$61"&5"4Y*" SY&+292AY*%"'&5:9"12 B HBHENR[O"

‘HOOV GHYHORSHG WKLV QRWLRQ L®NWI4APROLSBAUWRQ IR
Q.J-NRC"2Y*%*"4Y*" 7$U*E3++1"9*+*74*6C" Y&: Y +1"*637$4*6" *+&4*" 2E" c9$=3%$&b"
=294"2E"AY*" A2?2*%C" $56" +$4*WeZB48)%/1$% &ATLIOR" $56/1%/:*B1%"3%

1 +(-%$"%E"F1% KDW LV PRUH :HOOV DOVR GHGLFDW
2E"Y&9" 7$%**%" 42" A%2=24&5:" 4Y*9*" &6*$9" &5" Y &9" 7$%**%" $9" $" 927&$+" 4Y&5)*
?22%+6"2%6*%"4Y $4"Y*" A%*9*54R"RIF (%b$ B+ 89 "*99*54&$++1"4Y*"9$=*"4Y $4"

KH H[SRXQGHG DOUHDG\ LQ KLV ¢UVW($VO+BGE'EHBDQW Q
RI WKH 5HDFWLRQ RI OHFKDQLFDO DQG 6FLHQWL¢F 3U
2"i$%  Q.J-.RC"?2Y*%*" Y*" *58898259" CT$SAS;+*" 2A*%$4&8*" $56" $6=&5894%$4&.8*
=*5"8&59A&Y%*6" ;1" 4Y*" *+&*E" &5"$" 72==25"4Y*2%1" 2E" 927&$+" 2%6*%b" 42" ;*5&:5+
%3+*" 28*%4" Y3=$5)&5qFP0+B*$+"(- VHH DOVR :DJDU 5REHU
NPR@"ZY&9"&6*$+"2E"=*%&427%$T1"2E"7TSAS;+*"'=*5"7$5";*"9**5"$+92" & 5"4Y*"d2+€
$JH YDORUL]DWLRQ RI HQJLQHHUV DQG RWKHU H[SH
VFLHQFH DQG UDWLRQDOLW\ ,QGHHG ZKLOH :HOOV F
JORUL{FDWLRQ Rl WKH SUREOHP VROYLQJ VFLHQWLV!
RI KXPDQNLQG LQ VFLHQFH (FWLRQ EHFDPH D YHU\ §
EHJDQ DOUHDG\ ZLWK *HUQVEDFNYV SRSXODU VFLHQF
63%&5:" <$=A;*++[9" d2+6*5" W *@" H*7$39*" 2E" =1" E2739" 25" d2+6*5" W:*" :$9*6"
$PHULFDQ VFLHQFH (FWLRQ KRZHYHU , ZLOO UHIHU
Q&49*+E"$"+$%:*+1"35A3%93*6";34"A24*54&$++1"E%I&4E3+"$8*53*"2E"E3%4Y*%"0
RQO\ EULHA\

$VLPRY UHFDOOV KDY L Q$@GH%.RYENEG ~ DHOIBOAIANG" *+
ZKHQ KH ZDV VL[WHHQ \HDUV ROG DQG EHFDPH LQF
¢FWLRQ DQGIQR&H. FWLE@HHG LW FRXOG EH DUJXHG WKD'
WUDQVPLW KLV LQWHUSUHWDWLRQ RI KLVWRU\ DQG D 'D
DQ HPSKDVLVY RQ EHKDYLRULVP ZHUH SDUW RI $VLPRYTV
KLVWRULHV RI KXPDQNLQG DQG WH[WERRNV RQ ELRORJ\
)<"3)F"431'&0"3/$-),:"*+9) +$"), +"&0%"), +"&" &I+ *+-F++0"+%619&-/)0"&0%"9&-&$-,).3+8"
Q:$@"0*+ DQG KRZ XQGHUVWDQGLQJ RI KLVWRU\ ZRXOG
RQ D ZRUOG VWDWH LQWHJUDWLRQ WKDW ZRXOG OHDYH
IRUD EHWWHU IXWXUH IRU WKH ZKROH RI KXPDQNLQG :D.

LOT



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

- -RVHSK OLOOHU VXJIJHVWV WKDW $VLPRYJV RE
JUHDWHVW JRRG IRU DOO KXPDQLW\" OHDGV WR D FR
DOPRVW DQ\WKLQJ JRHV LI WKH HQG UHVXOW LV
93::%949C"CT$5" " %6*$6"$9"$"9* 4" 2E +8*0M=206*MAY*7 &9*"$592*%69"42"$"9* 4" 2E"Yo*+
REMHFWLRQV WR XWLOLWDULDQLVP D VHW WKDW >(

7KXV IRU OLOOHU WKH QHHG WR DVVHVV FRQVH
723%9% 2E"$74825"&9"$5" &54* Uo$+"*+*=*54"&5"WO&=28[9"9*%&*9@"F5"Y &9"%*$6&
9%06&*9" 2EE*969" A%2:%6*90&8*+1" &=A%28*6"92+348259" 42" 4Y*"7$+73+$4&25" A%2:-
Y$8&5:"422"=$51"A299&;+*"23472=*9"42" A%2A*Yo+1"7$+73+$4*C"29%" 42" $99&:5"4Y *=
CY$AA&5*99"8$+3*h"Q.J.R@

'KLOH $VLPRYYV ZRUN VHHPV WR EHJLQ ZLWK WKH
9225"43%59"42"$"615$=87"34&+&A$%&$5&I=C"2Y*0b*" 4Y*"'$742969"4Y $4":3&6*"Y 3=¢
=304" 72594$54+1" %*8&9*" $56" 72%6%*74" 4AY*' 9194*=@" SO17Y2Y&I42%1" *72=*9" 2.
2$1" 2E" 7T$+73+$485:" 2Y$4" $74&259" A%2637* AY*" :%6*$4*94" 226" E2%" AY*" :9h*$4*
QXPEHU EXW DV OLOOHU QRWHYV

$VLPRYTV SV\FKRKLVWRULDQV DUH EHKDYLQJ LQ D SDWt
4Y*" *Y$8&2%" 2E" 72354+*99" Y3=$5" ;*&5:9C" ;34C" ;*7$39*" 2E" 4Y*" 5*7*99&41" E2%"
A9L7Y2+2:&7$+")52?2+*6:*"42"%*=$&5"$"9*7%*4C"@"@"@"A917Y2Y &942%&$59"=394"&!
&5"4Y*"?22%94")&56"2E"A$4*%5$+&9=C"E2%"4Y*1"=394"72*% 7*"A*2 A+*"42"A*%E2%="87
E2%"4Y*&%"2?75":226"?8&4Y234"*8*5"%*8*$+&5:"?Y$4"4Y$4":226"&9@"Q.JIR

OLOOHU LQWHUSUHWY WKH ¢QDO VWDJH RI *DLD *DOD
WO&=28[9"$44*=A4"42"9**)"$+4*%5$4&8*9"E2%"4Y &9"9**=&5:+1"A$4*%5$+&94&7"92+
$56''c$82&6"@"@"@"=294"2E"4AY*"71$+73+$4&25"A%2;+*=9"52%=$++1"E$7*6";1"$"34 &+«
OLOOHUYY UHOLDQFH RQ -RKQ 6WXDUW OLOOTV
PY&TY"CcHT7*A49"$9"4Y*"E2356$4&25" 2E" =2%$+9"|34&+&A41[" e$56f" Y2+69"4Y$4" $7-
DUH ULJKW LQ SURSRUWLRQ DV WKH\ WHQG WR SURPR
6&%*749"$44*54825" 42" AY*"*4Y & 79" 2E"4Y*" A2?2*%" 94%3743%*9"W9I&=28"T7%*$4*9(

RI 1DWLRQV ORYHPHQW DQG ODWHU LQ D PRYHPHQW SUH
5LJKWV + DOO RI ZKLFK KH vDZ DV SDUW RI WKH SURMHFV
7KXV QW@"'BH+$"-)7+-3+,"31'&0E/0%G$".&$-2".,+$+0-"&0%"<1-1,+2"&0%".&/0-$"&"./9-1,+
RI SURJUHVYVY GHVSLWH ZDUV DQG VHWEDFNV 6LPLODULW
DOVR LQ WKH ZzD\ WKH\ ERWK DSSURDFKHG WKHLU ¢(FWLRC
96&,/-2" &0%" B&-+," /0" -3+/," 9&,++,$"*)-3"*+0&'+" 3) 1$+3)6%" 0&'+$" F/-3"-3+/," +09:96).+%/9"
JUDVS RI ZRUOG KLVWRU\ DQG VFLHQFH DQG WKHLU YD
$9/+09+"*))E$@

LPU



12-&0"-.#3",

8&*?C"$7)52?7+*6:&5:"937Y"*4Y & 7$+"&993*9"&9"&54*:%$+"42"356*%94$56&5:"W9I&=2¢
?%8&48&5:C"?Y&TY"$+92"=394"*"9**5"$9"$"A%26374"2E"&49"4&=*"$56"$9"$"7254&53%$4
2E"4Y*"$5486*=27%$4& 7" A%$:=$4&9="2E"<S=AP"HO" @"F4"9**=9"42"=*"
WKDW LQ WKH HQG $VLPRY DOVR VHHNV WR JR EH\RQ
D JXDUGLDQVKLS WKDW ZRXOG EH PRUH LQFOXVLYH
W9&=28"6*8*+2A9"4Y*"5248&25"2E"3$%6&$59Y &A"AY %2BH BA& AY*$+" "
VHULHVY KRZ WKLV QRWLRQ LV MXVWL{;HG E\ XWLOLWD
;1"AY*":3$%6&5:"$:*54[9"$7$%*5*99"2E"Y &942%1"$56"7257*%59"$;234"Y &9"2?5" %2 +*
$9"*99*548$++1"$"Q;*5*82+*54R"6&74$42% @

(&™8()  , "0% (%"&$(<) %r$) *, . ‘T (%$&)!";2#$@)
C'A)%+$) # 50™) , "0'%& ! (

$VLPRYYV URERW VWRULHV PDGH D VLIJQL¢FDQW LP.
A2%4%$19" %2;249C" $9" Y*" 7259&94*54+1" 6*A&T74*6" 4Y*="$9" $+42:*4Y*%" 92=*4Y
*+9*"4Y$5"=2594*%9@" F5" Y&569&:YAC" ?Y &+*"W9&=28"%*$6&+1"422)" 7%*6&4" E2
&5528$4&8*5*99C" Y*"$+92"524*6"4Y$4"4Y*" 942%&*9" 7*%*" $" 9&=A+*"%*$74&25" $:$¢
WKH 35RERW DV OHQDFH" W\SH RI VWRU\ ZKLFK VLQFI
y D S HNEM "Q.J,-RC"?Y*%*" 4Y*";3&+6&5:" 2E" %2;249" +*6" 42" 4Y*="Cc%*9*54&5:"
4Y*&%"9+$8*%1b"$56"C?&A&S:"234"4Y*"Y 3=$5"IMBROIPED "4 Y*'A%*62=8&5$54"
8%$%&*41"&5"4Y*"A3+A9"2E"4Y*" JP-9"$56EIO-9"Q3 UHIHUULQJ WKH OHVYV
8$%&*41"2E"c_2;24M$IMS$4Y29b"942%&*9"?Y*%*"4Y*"%2;24"?$9"$"c+28%;+*b"7%*$
€393%++1"A34"3A25";1"7%3*+"Y3=$5";*&FIWIRC"W9I&=28"4%&*6" Y&9" Y $56" $4"
VRPHWKLQJ SRVLWLYHO\ LQAHFWHG KLPVHOI EXW YH
6&%*74&25@"F5"W9&=28[9"942%&*9C"4Y*"%2;249C"$+4Y23:Y"Y 3=$5M+&)*"&5"FAA*
DUH DERYH DOO PDFKLQHV EXLOW E\ HQJLQHHUV DQ
VDIHW\ IHDWXUHV EDVHG RQ KLV 7KUHH /DZV RI 5REI
SAAY2$TY";1"*$7Y"942%1"4Y$4"$669"42"4Y*"%2;24"72%A39C"Y &9"&6*$";*:&59"42" ¢
E%2="4Y*"ZY%**"0$?9"$9"$"=*%*"9$E*:3$%6"E2%"4Y*"&==*6&$4*+1"A%*9*54"39*%9",
4Y*"'=$7Y&5*"&542"92=*4Y &5:"=37Y"=2%*"*B4*59&8* @

$VLPRY YLHZHG KLV ¢UVW URERW VWRU\ 35REELF
CG4%$5:*"S+$1E*++27b"&5"G*Ad*=*U/"BIAY6/0+1(01%/$"4REC"$9"$5"$44*=A4"

,Q WHUPV RI WKRXJKW H[SHULPHQWYV $VLPRYSfV 3UDWL
JHQHUDOLW#D%® VVOHLGY WR HDFK RI WKHVH VWRULHV |
URERWY OLNH H[SHULPHQWY LQ QRUPDO VFLHQFH -DPHYV
XSRQ D BRERW"~ RZLQJ WR WKH UHSHDWHG WKHPH DQG ¢

LPL
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$4"4Y*" c_2;24AM$OMSS$4Y 290" 942%1C" ?Y&TY"E2739*9" 25" 4Y*" 4Y*=*"2E" Y3=$5" E*$'
DERXW PDFKLQHV $V $VLPRY VHW RXW WR FKDOOH
$448436*";1"=$)&5:"4Y*";3&+4M&5" 9$E*:3$%69" $5" &54*:%$+" A$%4" 2E" 4Y*" A+249(
VWRULHY UHSHDWHGO\ DOVR WDFNOH WKH KXPDQ SUH
E%2="4Y*"7+$9Y";*4?7**5"4Y*"T%*$4&8*";34"2E4*5" A%2;+*=$4&7"Y 3=$5"%*$925&5:C'
$56" 4Y*" %&:&6" ;34" &5*97SAS;+1" +2:&7$+" %2;249@" c_2;;&*D" 4*++9" 4Y*" 942%1" 2
URERW QXUVHPDLG DQG WKH KXPDQ SUHMXGLFH LW k
HPSOR\V FRQYHQWLRQDO DQG VWHUHRW\SLFDO FKDU
9*548&=*54$+&9=C"&4"$+92"=$)*9"W9&=28[9"7*54%$+"A2&54"4Y $4"Y &9"%2;249"$%*"5*
JRRG QRU EDG EXW PDFKLQHV EXLOW WR DFW D FHUW
E$&AYE3+"$56"+28&5:"$56")&56 @"V*[9"$"=F YRGB~ M"Q!".,C"'&4$+&79"2%&:&5$+R@
F5"9*8*0%$+"2E"Y &9"AY*ES7*9"42"Y &9"%2;24"942%1"72++*74&259C"W9I&=28"&¢
$,234"Y&9"2AA2984&25"2E"4Y*"9*59$4&25$+&94 " E*$%"2E"=$7Y &5*9"&5"4Y*"C_2;24
OHQDFH" NLQG RI VWRU\ ,Q KLV YLHZ WKLV IHDU VW
JUDQNHQVWHLQ FRPSOH[ ~ WKDW LV WKH UHFXUULQJ
&4*(?1(-$1+(%Q.L.LR"4Y*"7%*$43%*"6*94%219" &4 AN ABRVAR299&,; +*"A+24+&5*"
E2%"4Y&9")&56" 2E" 942%1" &9>" c%2;249" ?*%*" 7%*$4*6" $56" 6*94%21*6" 4Y*&%" 7¢
Q ".PR@"Z2"72354*%"4Y&9"8&*?C"W9&=28"$9)9"39"42"ce7f259&6*%"$"%2;24C"4Y"
9&=A+1"$524Y*%"$%4&ES74b" &594*$6" 2E" c$" 9$7%&+*:&239" &58$9&25" 2E" 4Y*" 62=
4Y*"'W+=&:Y41H%Q.OR@"ZY39C"Y*";$9*9"Y &9"%2;24"942%&*9"25"4Y*" A%*=&9*"4Y $4:

W9"$"=$7Y&5*C"$"%2;24" ?2&++"93%*+1";*" 6*9&:5*6"E2%" 9$E*41C" $9"E$%" $9"A299&;:
%2;249"$%*" 92" $68$57*6"4Y$4"4Y*1" 795" =&=& 7" 4Y*" 4Y23:Y4" A%27*99*9" 2E" Y 3=$5"
*&5:9C"4Y*5"93%*+1"4Y*"5$43%*" 2E"4Y29*"4Y23:Y4" A%27*99*9" ?&++" ;*" 6*9&:5%6" ;1"
Y3=$5"*5:&5**%9"$56";3&+4M&5"9$E*:3$%69"?&++";*"$66*6 @"ZY*"9SE*41"=$1"524";*"
SHUIHFW ZKDW LV" EXW LW ZLOO EH DVVEGRPSOHWH DV

7KHVH VDIHJXDUGV DUH $VLPRYfV PDMRG&ITGLRYDWL
Y&=C"c%2;249" 2*%*"=$7Y&5*9C" 524" =*4ASAYRVIORT)Y*" 723+6" 8&*?"4Y*="$9"
c=$7Y&5*9"6*9&:5*6";1"*5:&5**%9C"524"A9*362M=*5"7%*$4*6";1"; +$9AY*=*%9Cb"
DQG FRQVHTXHQWO\ KLV URERWY 2UHDFWHG DORQJ W
AY*&%"|;%$&59["E%2="4Y*"=2=*54"2E"72594%B 7 A&IBOV F=A+&7&4+1C"W9&=28[9"

&DPSEHOO ZDV LQ IDFW UHVSRQVLEOH IRU ¢UVW IRUPX
WR IROORZ " DQG ZKLOH $VLPRY UHDGLO\ JDYH KLP FUHG
YRLFHG RXW ZKDW ZDV DOUHDG\ SUHVHQW WKRXJK QRW
J*D%&' *

LPM
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SAAY2P7Y " %*+&*9"Y*$8&+1"25"4Y*2A48&=8&94& T "B&*?"4Y $4™*5:&5** %9 ?&++" ¥ U *9A2!

HQRXJK DV WKH\ GHVLJQ WKH URERWYV ,QGHHG 386 5
% WKH ¢FWLRQDO FRPSDQ\ WKDW PDQXIDFWXUHV
:3$%68&3$5" $:*54" &5" &49*+EC" $54&7&A$4&S5:" A24*54&$+"=&939*9" $56" =$+E3574&2F
&49"A%263749"$56"62&5:"$++"8&4"7$5"42" A%24* 74" 4Y*"39*%9@"ZY*"72=A$51"62*9"¢
&59*%4&5:"$" 9$E*41" E*$43%*" &542" &49"%2;249C" 4AY*" ZY %**" 0$79"2E" _2;24&79C"
&59A8&%*9"$743%+"%2;24&79"*8*5F4286HA7 KUHH /DZV DUH (¢UVW IXOC
LQ WKH VWRU\ 35XQDURXQGH"()¢(UVWORXEOLVKHG LQ

2QH D URERW PD\ QRW LQMXUH D KXPDQ EHLQJ RU WKL
*&5:M42"72=*"42"Y$%="@"@"@
72722"@"@" @"$"%2;24"=394"2;*1"2%6*%9":&8*5"&4";1"Y3=85";*&5:9"*B7*A4" ?Y*%*"
VXFK RUGHUV ZRXOG FRQALFW ZLWK WKH )LUVW /DZ
eZfY%**C"$"%2;24"=394"A%24*74"&49"2?5"*B&I4*57*"$9" +25:"$9"937Y" A%24*74&
GRHV QRW FRQALFW ZLWK WICHOQRUVW RU 6HFRQG /DZ

,Q WKH FRXUVH RI ZULWLQJ WKH URERW VWRULHYV DQG
4Y*TH#'$2&™M()*$+" (1 "9*%&*9C"WI&=28"7%&5:9"$"+24"2E"5$%%$4&8*"=&+*$:*"234"
WKHVH VHHPLQJO\ VLPSOH ODZV +LV VWRULHV IUHTXIH
%2;24"9**=9"42"Y $8*",%2)*5"25*"2E"4Y*"+$?9C";34"&4"5*$%+1"$+7$19"43%59"234"4Y ¢
WKH IDXOW LV XOWLPDWHO\ LQ WKH KXPDQVY LQDFF.
72==$569"42"4Y*"%2;24@"]5"4Y*" 25*" Y$56C" 4Y*" ZY%**" 0$79" :&8*" 4Y*" 942%&*9"
D VFLHQWL¢(F IHHO PDNLQJ WKHP DW OHDVW LQ VSI
WKDW GH¢{¢QH DQG IROORZ WKH UXOHV RI WKHLU ¢(FW
?8&4Y"6*6374&25@"]5"4Y*" 24Y*%"Y$56C"4Y*"ZY %**"0$?79"$+92" A%28&6*"W9I&=28"4
JXLGHOLQHV IRU FUHDWLQJ SORWYVY DQG KHOS UHDGH!

F5" c_35%$%2356Ch" W9&=28[9" %*73%%&5:" 25M9&4*" %2;24&79" *5:&5**
FKDUDFWHUV 3RZHOO DQG 'RQRYDQ DUH RQ OHUFXU\
E%254&*%"*BA+2%$4&25C"$56":*4"&542"4%23;+*"?Y &+*"4*948&5:"$"5*?"41A*"2E" %2
$"=&5&5:"E$7&+&41@"ZY*" A%*=&9*"&9"I&=A+*>"S2?7*++"$56"T2528$5"5**6" 9*+*5&3
42"%*AP&Y%"AY*"94$4&25"CAY242M7*++";$5)9b"4Y $4" A%24* 74" AY*="E%2="4Y*"%$6

7KH 7KUHH /DZV RI 5RERWLFV KDYH LQVSLUHG HWKLFCL
DFWXDO GLVFLSOLQH RI URERWLFV WKH QDPH RI ZKLFK
HIDPSOH $0ODQ :LQ¢HOGYVY UHVHDUFK GUDZV RQ $VLPR
DF XN aD ZLQ¢HOG WHVWV WKHLU DSSOLFDWLRQV LQ
ODzZV RU JXLGLQJ HWKLFDO SULQFLSOHV IRU URERWLFL\
UHYLVLWLQJ DVLPRY HWKLFDO URERWLFLVW KWPO

LPN



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

RI OHUFXU\JV VXQ DQG WKH\ KDYH VHQW WKH URER)
V272+8*06C"4Y*"%62;24"&9" =$+E35748&25&5:"$56" 4&=*"&9"%355&5:"234" *E2%*" 4Y*"93
72=*9"3A@"ZY*"%$A&25$+"*5: 855 069" 234+ &5 AY* AV2: +*="$56"4Y*"%3+*9": 1"?Y&T
AY*1"5++6"42"22%)C"$56"6*63 7+ 4Y*&%"2$1"4Y%23: Y "4Y*" A%*6&7$=*54@"F5"4Y*"*56/
AY*1"6&O728*%" 4Y$4"4Y*1"Y$8*" 2966*06*6" GA61" 42" ;%&5:" 9*+*5&3="E%2="$5"$%’
WKDW LV KD]JDUGRXV IRU LW ZKLFK FDXVHV WKH URER
0$729"Z22" QAY*&%" 2%6*%R"$56" ZY %" Q4Y*"%2:24[9" 9*+EMA%*9*%8$4&25C" &5" 4
VWUHQJIJWKHQHG EHFDXVH 6SHHG\ LV D QHZ DQG H[S!
ZY&9"%*93+49" &5" $"E**6;$7)" +22A" 2Y*06*" AY*" 062:24" &9" *56+*99+1" 78 T+&5:" $%:
AY*"Q*++583="A22+@"ZY*"*5:85**069"92+8*" 4Y*'0843$48&25": 1" 9*44&5:"4Y*=0*+8*0"&
6$5:*06C" 2Y&TY" E2%7+9" GA*61" 42" %*$74" 42" AY* U&Y%94" 0$?" QA%24*748&5:" Y3=$
2Y&TY"$+7$19"28*%%&6*9"4Y*"24Y*%"422"0$?9C"$56"9Y $)*9"&4"234"2E"94$989@

"C_35$%23560" &9" *BA+&7&A+1" $;234" AY*" ZY %" 0$29" $56" Y2?" 4Y*1" 7$39*"

$" 94$56948&++" 0843$4&25C" 2Y&TY" 7$5" ;¥ 92+8%6" 25+1" ;1" 4Y*" *5:&5+*049[" 7$A$ T
WR WHVW K\SRWKHVHV DQG ¢QG WKH VROXWLRQ E\
94%$&: YAE2%2$%6" A%2;+*=M9I2+8&5:"942%1"9*4" &5" 4Y*"OAST*" E%254&*%"*588%.

ZKLFK HPSKDVL]HV QHFHVVLW\ DQG KLJK ULVN WKXV

RI ZRUNLQJ DURXQG WKH SUREOHP 7KH VFLHQWL¢F
'$7):%2356C" $56" 94296&*9" +&)*" 4Y&Y" 2E4*5" +*$6" 42" +$;*+&5:" W9&=28[9" 22%)" $

KDUG VFLH QFF5"$6B8METS@2"9A*++&5:"234"4Y*'0$79"2E" 2:24& 79" E2%"4Y*

¢UVW WLPH 35XQDURXQG’ FDQ EH GEE@G-SMRITEQN ZL

&A*(?1(-$1+( C"N&TA2%][9"5&5* =254Y 9" 2E"+$: 206" &8*0": &% 4Y "42"Y &9" T%*$4&25" 25"
E$=239+1"C6%*$%1"5&:Y4h" 2Y*5" Y*' c&5E39*e9f" $" 9A$%)" 2E" *&5:" &542" 4Y*" +&E*+

WKLQJ" 6KHOOH\ + 6KHOOH\IV VFLHQFH ¢(FWLRQI
A¥TY52+2:1"2E"*+*T4%8& 7841 @" F5"WO&=28[9" $597*%%" 42" 4Y*" CU%$5)*594*&5" 72=A4
AY*"=2=*54" 2E" $5&=$4&25" &9" +*99" OA*74$73+$%C" +&)*" 92&4TY&5:" 25" $" Y 239%Y 2-

,Q RUGHU WR VROYH WKHVH SX]]OHWS>W @RKHYHIIVRYRW |
FKDUDFWHUV DQG WKH\ SOD\ E\ WKH UXOHV RI VFLHQWL
D EOXHSULQW IRU PDQ\ RI $VLPRY{V VWRULHV ZKLFK SU
UXOHV' WR FRQGXFW WKH WKRXJKW H[SHULPHQWV ORR
SUREOHP VWRU\ EHFDPH RQH RI WKH EDVLF PRGHV RI KD
‘ROIH QRWHV $VLPRY{V HDUO\ ZRUN 3ZDV DUJXDEO\ SUH
RI ZRUNLQJ VFLHQWLVWY LQ JHQUH VFLHQFH ¢FWLRQ H
SURIHVVLRQ  37HDFKLQJ’ I VFLHQFH ¢FWLRQ LV WDN
OHDVW PHWDSKRULFDOO\ SOD\ E\ WKH UXOHV RI WKH VFL
UHYLVHV KLV HDUOLHU WKHRULHV LQ OLJKW RI FULWLFL
PLUURULQJ WKH SURFHVVHV Rl DEFWXDO VEFLHQWL.,F FRPP

LPO
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SAA+&SSTH SEA* %" 92=>"=$&54*5$57*>"cV*"Y$6"3597%*?*6"4Y*"7TY*94" A+$4*"2E"4Y*
5*$%*94"$9"Y*"9A2)*C"&59*%4*6"4Y*"4?22M&STY "IAY*%*"4Y $4"7254$&5*6"4Y*"4&51"9;
2E"$42=&7"*5*%:1"4Y$4"?$9"$" %2; 24[CHINIR@"W+4Y23:Y"4Y*"'C9A$%)"2E"" @" @"
OLIH® LV SUHVHQW KHUH WKH FUHDWXUH LW DQLPDW
4Y &9"9&=A+*"A%27*99"2E"&59*%4&5:"$",$44*%1C"$9"&4"?*%*@"G4&++C"E2%"$"=$7
VXSSRVHGO\ QRW PHWDSKRULFDO $VLPRYfV GHVFULE
A24*548$+"91=;2+&9=>

7KH PRQVWHUYfYV KHDG EHQW VORZO\ DQG WKH H\HV ¢[H
LQ D KDUVK VTXDZNLQJ YRLFH 2 OLNH WKDW RI D PHGI
3<HV O0ODVWHU °

B3RZHOO JULQQHG KXPRUOHVVO\ S7TKRVH ZHUH W
%2;249"?Y*5"&4"+22)*6" $9" &E"4Y*"39*" 2E" %2;249" 25"\$%4Y" ?23+6" ;*";$55*6 @" ZY*"
PDNHUV ZHUH ¢(JKWLQJ WKDW DQG WKH\ EXLOW JRRG K
6$=5*6"=$7Y&5*9@ICOBNR

W+4Y23:Y" 393%++1" U%$5)*594*&5" %*E*%*57*9" +*$6" 42" 4Y*" =24&E" 2E" =$7Y&!
%*;*++&25" $56" 4Y*" 6$5:*%09" 2E" A+$1&5:" :26C" WI&=28" 9**=9" 42" %*4$&5" 4Y*
=2594*%" %Y*42%&7" 25+1" &5" 2%6*%" 42" 356*% 734" &4" ?&4Y" Y &9" 8*%9&25" 2E" %
94%$&:YAE2%7$%6"=$7Y&5*9@" ZY*"CY*$+4Y 1" 9+$8*" 72=A+*B*9b" $%*" 42" ;*" 4$)*5"
$5"2EEY$56"72==*54"25"4Y*"5**6"E2%"%*$993%$57*"2E"Y 3=$5"93A*%&2%&41C"*8*
&E"AY*'A%2;+*=$48&T7"725524$4&259";%23:Y4"$;234";1"AY*"%2+*9"2E"4AY*"=$ 7Y &5*"$5!
LWV XVHU DUH GLI¢FXOW WR LIJQRUH 6WLOO LQ $VLP
WKLV LV MXVW D SUDJPDWLF PDWWHU )RU KLV FKDUD
9&57*"4Y*"=$7Y &5*9"$%*"25+1"=$7Y&5*9@"c_35%%2356b"9**=9"42"39*"4Y*"9+$8*%]
UKHWRULF PHUHO\ WR LOOXVWUDWH WKH SUDJPDWLF
93AA29*6+1'52"+25:*%"%*+*8$54"&5"4Y * &INBTV&HE @Y *'%02;249"$%*'c=2594*%9b"

$VLPRYfV FKDUDFWHUV IUHTXHQWO\ UHIHU WR URERW\
IER\78 (YHQ WKRXJK $VLPRY UDUHO\ GLVFXVVHG LVVXF
KLV RZQ FODLP WKDW KLV URERWVSBUH MXN® LP DKEHK IGRHW
RIWHQ XVH WKHP IRU WKH VDPH PHWDSKRULFDO SXUSRV
WKH H[FHSWLRQ Rl 3«7KDW 7KRX $UW OLQGIXO 21 +LP’
XSULVLQJV DQG HYHQ LI D VWRU\ OLNH *%LFHQWHQQLDC
4+ &HY0" 31 &O+6:2"-"1$" - &0$<), +%6"[0-)" &" FI$3")0"-3+" )*)-GS".&,"-)" 6/-+ &B6:"*+9) +"
D KXPDQ $OVR LQ *6HJUHJDWLRQLVW® WKH VHJIUH.
URERW 6XFK HOHPHQWYV DSSHDU DV F\QLFDO UHPDUNV R
DQG RSSUHVVLRQ DQG ZKLOH $VLPRY LV E\ QR PHDQV DC
J0-+,+$-+9%"/0" +<1-/07"/-"+/-3+,@

LPP
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4Y$4"9A*$)C"4Y*1"62"92"25+1"42"2;*1@"F5"4Y&9"9*59*C"4Y*1"$%*"4Y*" A2+$%"2AA
2E"GY*++*1[9"7%*$43%*"?Y 2"$99*%49"&49"&56&8&63%+"%&: Y4"E2%"E%**62="$56"&

#'1& 1 =) "0'%) $%+& (=) '4) ($%%&'1)2)%+$) 1/ . ,4& . '(+&2

,QLWLDOO\ $VLPRY GRHV QRW LQFOXGH WKH TXHVWLI
4$7)+*6" ;1" Y&I" %2;24" 942%&*9C" ;34" *8*543$++1" &4" ;*72=*9" 25*" 2E" Y&9" 7*54%
7257*%659@" ¢_35$%2356h" &9" 7+*$%+1" E$%" %*=28*6" E%2=" 4Y*" 72=A+*B" *4Y¢
72508&6*%$4&259" 2E" GY* &4 (-$1+( @" G&=&+$%+1C" %$4Y*%" 4Y$5" $51" $743$-
7254*=A+$48259"2E" 4Y**4Y &7$+'8993*9"&5"6*$+8&5:"2&AY "$5"*=+06:85:"72597&2395*9
AY*"962;24&7" 72597&2395*99" 4Y$4" E23569" $" %*+&:&25" &5" ¢_*$925b" Q.JO.R" =*0%*
%*A%*9*549" AY*" 72=87$+" %*93+4" 2E" 422" %&:&6" %*$925&5:@" ZY*" 942%1" 9*49"
6*=2504%$4*" Y 27" 4Y*" %$4&25$+8& 41" 2E" 4Y*"%2:249" 7$5" +*$6" 42" $:93%6" 23472=*
VA5 AY*1"22%)" 284 "+&=84*6" &5E2%=$4&25@"F5"4Y*"942%1C" S22+ ++"$56" T252¢
Y$8+"42"6*$+"284Y"$"C_2;24"T+97$%4*9Ch"$"G2+$%"G4$48&25"7254%2+"3584"4Y $4"
¢UVW URERW ZKRYV HYHU H[KLELWHG FXUULIRWNR@"DV \
7KH HQJLQHHUV ¢UVW PDNH WKH PLVWDNH RI VLPSO\ \
2206+6"2349&6*"4Y*'OAST*'94$4825"&9"+&)*"$56"?Y $4"4Y ' 7 $39$+"%*+$48259Y &A9"2
220%6+6"$%*@"H34"*7$39*" 2E"&49" +2:87C"4Y*"%2; 24" c$77*A4e9f"524Y &5:" 25" $34Y 2!
$56"4*++9"4Y*"*5:85++069"4Y$4"CY 1A24Y*989"=394"*";$7)*6"; 1"%*$925C " 206"+ 9*"&4"¢
22%4Y+*9961% ,Q WKH HQG WKH\ UHDOL]H WKDW DOWKR;
E2%" ?Y1"&4" 5*69" 42" 62" &49" 4$9)" &9" :$9*6" 25" +$7)" 2E" &5E2%6=$4825C" $4" 4Y*"¢
4&=*" 849" 357$8+%08&5:" +2:87" 28++" A" &4" 628&5:" AY*" 4$9)" 2&AY"*8*5" :06*$4* 0" Q$E
&5"E$7AC"%*+&:&239R" T*%4$&541C"$56" 92" 4Y*1"7$5" +*$8*"&4" *@"ZY 39" ?Y &+*"*B’
$"<$=A;*++&$5" 7158 7$+" 88 7" 2E" %*+&:&25" $9" $5" $778&6*54" 2E" %&:&6" +2:&7" $56"
2E" &5E2%=$4825C" 4Y&9" 942%1" $+92" A%288&6*9" $" Y3=2%239" 4$)*" 25" 4Y*" A%S:-
9*548=*54"4Y $4"4Y*"*5:&5*+069"$%* " EYe**"42"39*" Y $4*8*06"22%6)9"E2%"4Y *&%"A3%A
ZY*"45: 85069 9FH " AY *102: 249" $9" =+ "=$ 7Y &5*9C"$56"$+4Y 23: Y "4Y*&%" +&8*9"=$1
1 $A"%6&9)C AY*8Y%" Y 3=$5841"2%" A29&4&25"$9" 4Y*' 25+1" QU*+*8$54R" 72597&239
89" 5*8%06" AY%*$4*5+6" ;11" %2;249@" U2%" 4Y*=C" 4Y*" %2;24" 90&=A+1"E2%=9" $" +2:
+5: &5+ 06&5: " AYb2;+*=C"5*8*0"$5"+4Y &7$+"25*@"

WO9&=28" $66%*99*9" 4Y*" cU%$5)*594*&5" 72=A+*Bb" ;1" %*A*$4*6+1" 9Y 2?&5:"
Y27" Y3=$5" 8%%$4&25$+841" $56" =$+*82+*57*" 7$39*" 4Y*" A%2;+*=9C" 524" 4Y*

PDFKLQHV +HUH KH RI FRXUVH HFKRHV 0DU\ 6KHOOH

A%2;++=9" $%6*" 524" 7$39*6" ;1" AY*" $74" 2E" 7%*$4&25" 2%" 2Y$4" &9" 7%*$4*6C" ;34"

LPQ



12-&0"-.#3",

AY*"2$1" AX2A+" =894%*$4" 29" =&939*" &4@" F5"WOI&=28[9"c0&44+*"0294" 2:24b"Q..
=$+E3574825" $%&9%9" 524" E%2="$" E$3+41" &54*UEST*C" ;34" E%2="4Y*" Y3=$5"
2Y2":&8*9"&=A%*T&I*"$56"943A&E" 2%6*%9I@"ZY*" 723%4%22="6%$=$"Ccd$++*1"G+{
Q.JNKR"&9";$9%6" 25" 4Y*"9$=*"86*$C"$9"$"97&*54&94" $7739*9"$" %2;24" 2E" A*%8*%
Y&9"=$5397%&AA"$56"%3&5&5:"Y &9"$7$6*=8 7" %*A34$4825C"; 34 &5 "4Y *+56"Y *"Y &=!
&9"*BA29*6"$9"4Y*" A*06925"2Y 2" 2966*06*6" 4Y *"0%2: 24" 42" 62" 4Y &9" &5"2%6*%" 42" 6*E!
AY*" 962:24&79" 72=A$51@" F5" c0&$%Db" Q.JO.RC" 422C" Y3=$59" $%6*" 4Y*" A%2;+*="¢
=&56M%*$68&5:"%2;24":*49"725E39%6"$;234"?Y $4"4Y*1"2$54"$56"?Y $4"4Y*1"5+6@"
ZY*'%2;24" E2++279"4Y*"ZY%**" 0$29C" ;34" *&5:"$;+*" 42" %*$6" Y 3=$5"=&569C" 4Y*"
0$79"E2067'&A4" 42" 4*++" A*2A+*"2Y $4"AY*1"2$54" 42" Y *$%"&594*$6"2E" 4 Y *"2E4*5" ASé
WUXWK 3RLQWLQJ RXW KXPDQ HUURU DQG LQDGHT)
7%*$48259C"W9I&=28")**A9"82&7&5:"Y &9" &54*%A%*4$4&25"2E" 2Y 1" 4Y &5:9" 7*54" 20
&B5&4A*(?1(-$1+( @"

\AY &79™54*%9" E3++1"€542" WOE=28[9"%2;24"942%&*+9"$9"Y *";*:8&59"42"7259&6*Y
AY%2;++=9"2E"%&:&6"+2:&7"$56" 4Y *" A%24*T4&8*'5$43%*" AY*"ZY %o++"0$?9"2E"_2:24&
2Y&TY"524"25+1"A$9988*+1"A%2Y &;&49"%2;249"E%2="Y $%=8&5:"Y3=$59C";34"$74&
2966*069"42"9$8*" 4Y*="0Y 23+6"4Y*1"c4Y%23:Y"&5$748&25"@" @" @ CROTURT$%=b"Q
F5&A&$++1"$" =*06*" A+24" 6*8&T*C" 4Y*" ZY %" 0$79" 4Y39" :*72=*"c$" 9*96&239" *4Y &
9194*="E2%":3&6&5:"4Y*"39*9"2E"72=A34*%9"$56"*8*5"=206*":962$6+1C"4*7Y52+2:1"
LQ JHQHUDO " :DUULFN 7KH\ FRQVWUXFW $VLPRYT)
AY$4"T+29%+1"%*9*=;+*0" 4Y*" $+4%63&94& 7" &6*$+9"2E" <Y %&9I4&$5841"$56" 24Y*%%"C
206" AY&+292AY&*9" 2E" +&E*@" W+4Y23:Y" =$51" 2E" W9&=28[9" .JO-9" $56" .IN-9" 062
VWRULHV IRFXV RQ H[SORULQJ WKH SUDFWLFDO SX]]
LY+ $06+" $+02" 277$98& 259" 2Y 06" AY*" AY &+292AY & T$+" $56"*4Y &7$+" &=A+&T$4&
AY*"0$?9"%*T*&B*"'=2%6*"9*06&239"$44*54825@

F5" c\8&6*57*h" Q.JO/RC" W9&=28[9" %2:2A017Y2+2:894" 7Y$%$74*%" G39$!
<$+88/5" 68&97399*9" 4Y*" &6*$" 2E" A+$785:" %$A&25$+" :38%6&S5IY&LA" $;28*" Y3=$5
E%*" 28442 *" 942%1" E2739*9" 25" 4Y*" +$21%04" $56" A2+&4&T$+" 7$5686$4*" GA*AY*

7KH FKDUDFWHU RI 6XVDQ &DOYLQ EHFRPHV $VLPRYYV H
PDNHV KHU WUXVW WKH WBERWVYQPRHIHH WHKQ@FEHKWRDBKXQ &I
LV DOVR $VLPRYfV (QOLJKWHQPHQW KHURLQH DQG D UHS
ZRUN +D¥DWGEHW $

$VLPRY ZDV DW WKLV WLPH DOVR ZULWLQJ WKH VWUXJJ(

-3+1%:032$"%0/HULHV LQ WKH IRUP RI WKH VWRU\ 31RZ <RX 6

<#$%:03"0= ZKLFK UHYHDOV WKH ZRUNLQJV RI WKH 6HFR(
9)09+.-")<"71&,%/&0$3/."-)"-3+"<),+@

LPR
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H1*%+*1"$56"Y&9"2AA29&5:"7$56&6$4*[9"9=*$%"7$=A$&:5C"?Y&TY"$7739*9"H1*%+*
2E";*&5:"$"%2;24@"U2%"<$+8&5C"4Y*" 6 &EE*%*57*",*4?7**5"%2;249"$56"Y 3=$59"&9"4\
ce%f2;249"$%**99*54&$++1"6*CBADIR $56"&5™*4Y & 7$+"4*%=9"€56&948&5:3&9Y $; +*"
E%2="Y3=$59@"Z2"Y*%"4Y*"0$?9"2E"_2;24&79"$%*

AY*"9O*5A8$+" 38685 A%EST A+ 2E"$": 226" =$51"2E" 4Y*" 22%6+6[9"*4Y & 7$+"9194*=
JE" 723%9*C" *8*051" Y3=$5" ;*&5:" &9" 93AA29*6" 42" Y$8*" 4Y*" &594&574" 2E" 9*+EN
A%*9*%8$4&25@"ZYSA[9"_3+*"ZY%*"42"$"%2;24@ " "W+92"+8*061"):226["Y 3=$5";*&5:C"?8
$'9278$+"72597&*57*"$56"$"9* 59 2E"0h*9A259&: &+&41C"&9"93AA29*6" 42" 6* E+0%"42"AY
$34Y2%&41"" @" @" @"ZYS$A[9"_3+*"Z22"42"$" %2;24@" W+92C" 8*%1"j:226[" Y3=$5" *&
93AA29*6"42" +28*"24Y*%69"$9"Y &=0*+EC"A%24*74"Y &9"E*++27"=$5C"%&9)"Y&9" +&E*"
$524Y*%@" ZY$A[9" _3+*'|5+"42"$" %2:24@" Z2" A34" &4" 9&=A+1" X" &E" H1*%6+*1" E2++2"
AY*" 3+*Q"2E"_2;24&79C"Y*'=$1"*"$"%2;24C"$56"=$1"0&=A+1"*"$"8*0%1":226"=$5@"
TI%IR

ZY&9"*72=*9"4Y*",$9&7"4*5*4"2E"WO&=28[9"+$4*%"%2;24"5$%%$4&8*9C "*QA*7 &$++
528*+9@"F5"c\8&6*57*Cb"H1*%+*1"*5:$:*9"&5"4Y*"W9&=28&$5":$=;+*"2E"6*E*$4&5:"
4Y*' 2AA29848&25" 2&AY" :%*$4*%" %$4&25$+8&41C" 524" 35+&)*" G$+82%" V$%6&5" 29
ODOORZ &QY)*BHK H" 942%&*9C" $56" A+$1&5:" 4Y*" $::9%*992%[9" &54*++*743%+
$=*"25+1"42" 6*E*$4" 4Y*="&5" &4@" ZY*" 942%1" 5*8*%" %*8*$+9" ?Y*4Y*%" H1*%+*1
$"%2;24" 2%" 524C" ;34" &E" 7*" 4$)*" Y&="$9" 937Y" X" $9" W9&=28" Y &FBI*+E" 62*9" Q
SRX"HLI*%+*1" &9" 7+*$%+1"*B4*56&5:" 4Y*" &6*$" 2E" :3$%6&$59Y &A" E%2="A%24*7
4Y*"Y3=$59" &==*6&$4*+1" A%*9*54" &542" A%24*7T4&5:" 4Y*" 927&*41" $4" +$%:*@" W
6&94%& 74" $442%5*1C" H1*%+*1" cCA%24*749" 4AY*" :%*$4*%" 53=;*%" $56" 4Y 39" $6Y*%
_3+*]5*"$4"=$B&=3="A24*54&$+'QP.RC"$56"$+4Y23:Y"Y*"Y$9"4Y*"A2?*%"42"
6*=$56"6*$4Y" 9*54*57*9C" Y*" Y$9"7Y29*5" 42" $6827$4*" 4Y*" $;2+&4&25" 2E" T$A&4 S+
A35&9Y=*54@" ZY*" *56&5:" 2E" c\B&6*57*b" %*8*+9" &5" 4Y*" &%251" 2E" 4Y*" 9&43$4§&
2Y*%*"$"Y3=$5"&9"$9)&5:"H1*%+*1"42"Y&4"Y&="42" A%28*"Y*" &9" 524" $" %2;24>"Cc\
=*"n23"9$1"123[%*"524"$"%2;24@"S%28*"'&4@"h23"7$5[4"Y &4"$"Y3=$5C"123"=2594"
T1%.R@"ZY*"U%$5)*594*&5"$%:3=*54"Y$9"72=*"E3++"7&%7+*C"A%28&5:"?Y2"&9"4
=2594*%C"4Y*"Y3=$5"2%"Y&9"7%*$4&25@
"C\8&6*57*h"93::949" 4Y$4" 4Y*" %2;249[" $,92+34*" $6Y*%* 57+ 42" AY*" ZY %**"
0$?9"723+6";*"*5:&5**0%*6"42"A%2637*"*4Y & 7$+"%2;249"?&A4AY"CAY*" . %*$4*94 " TSAS 7 &4
IRU IRUPLQJ MXGJHPHQWYV COpRE KIGFBA<S LB EOI&L289"
937Y"%2;249"$9"%*A%*9*54&5:"%*9A259&;+*":3$%6&$59Y &A>

LPS



12-&0"-.#3",

FE"$"%2;24"7$5";*" 7%*$4*6" 7$A$; +*"2E";*&5:"$" 7&8&+"*B*734&8*C"F"4Y&5)" Y*[6"=$)*
4Y*" %94 25% A299&;+*@"H1"4Y*" 0$?9"2E"_2;24&79C" Y*[6";*" &57$AS$;+*"' 2E" Y $%=&5:"

KXPDQV LQFDSDEOH RI W\UDQQ\ RI FRUUXSWLRQ RI \
?23+6";*"'=294"&6*$+@MPOR*

FA"&9"427$%6"4Y&9")&56"2E " A%24*T4825 " 2E" =$51"4Y $4"4Y*":3$%6&$59Y &A"&5"WC
62:24" 942068*9" 6*8*+2A@" ZY39C" WO&=28[9" *$%6+1" %2;24" 942068*9" A2&54" 234" Al
8993*9"$56" 2EE*06"92+34&259"42"4Y*"2$19" 4Y*"%62; 249" %*$ 74" 42" 4Y*"ZY %**"0$29C
AY*1"$+92" - &5" AY* G*8*+2A=*54" EYp2="0&=A+*" A%2:+*=M92+8&5:" 2E" 9$E+:3$%66"
PHFKDQLVPV WR TXHVWLRQV RI HWKLFV Rl KRZ WKH |
0$29@" F5"4Y&9" 2$1C" 4Y*" 9*50%" 2E" :3$%6&$59Y &A" ?Y&7Y" *B&IAY" *8*5" &5" WOI&=
*$06+1"042%68*9" =28%9"E%2="4Y*"AY 19&7$+"A%24*74&25" 2E" &56&8&63%+"Y3=$5"*
WR KXPDQ VRFLHW\ DV D ZKROH )URP WKH ¢UVW

&"(*$+"( "9*06&*Q"E2739%9"25"4Y*"&6*$"2E":3$%6&$59Y &A 2E"$++"2E"Y 3=$5)856 @

$(%. OH&(+&'1)%+$) 1/ . ,4& . '(+&2)™%+$) . (($0 )
&)%+$) . &302/ | &0 )%&#'16

ZY*'EST4"4Y $4"WI&=28"2$9"2%&4&5:"4Y*"U2356$4825"942%&*9"$4"4Y ' 9$=*"4&=*"2,
Y&9"$%+1"%2;24"942%&*9" T$5" *" 9**5" &5"4Y *&%"4Y *=$4& 7" 28*%+$A@"GA&++C"&E
Y&+ 4Y*" :3$%6&$59Y &A" &5" 4Y*" %2;24" 942%8&*9" *=*0/:*0" :06$63$++1" $9" $" %*93+
9SE*:3$%69" 4Y $4" 9%%)" 42" *59306*" 4Y*" 9SE*41" 2E" Y3=$5" *&5:9" &5" 4Y *" &==*6&$4*"
8&7&5&41"2E"4Y*"%2:249C" " 4Y*"U2356$4&25"942%68*9" *: 85" 6 8%+ T4+1"2&AY "4Y*"52.
$":3$%6&$59Y&AC"$+4Y23:Y"&5"$"6&EE*%*54"E2%=@

ZY%23:Y234"4Y&™ ()*$+"( "4%&+2:1C"V$%&" G*+625[9"A917Y2Y&9I42%1"&9"4Y
PDLQ LQVWUXPHQW RI JXDUGLDQVKLS DQG PDQ\ RI Wk
&5"9*068&7*" 2E" &AC" $4" 4&=*9"*8*5" 2&4Y 234" *&5:" $7$%*" 2E" &49" 22%)&5:9@" \$%-
LQ WKH ¢UVW FKDSWHU R KO9&BL)ERGR0349T X RR/@ WDLQ Q
*BA+$&59"A917Y2Y&942%1"$9"

4Y$4" ;%$57Y" 2E" =$4Y*=$4&79" ?Y&TY" 6*$+9" ?2&A4AY" AY*" %*$74&259" 2E" Y3=$5"
FRQJORPHUDWHY WR ¢([HG VRFLDO DQG HFRQRPLF VWL
$993=A4&25"8&9"4YS4"AY*"Y3=$5"725:+2=*%$4*";*"&49*+E"35$?$%*"2E"A917Y2Y &942%6
$5$+19&9"&5"2%6*%"4Y$4"&49"%*$74&259"*" 4% B+ IR0$562=@"Q

7KH VWRU\ 3(YLWDEOH &RQALFW’ D VRUW RI D VH
PRWLI VHH EHORZ

LPT



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

F5"4Y*":22)"8+069&25" 2E " 4Y*"9*%&*9C"; 24Y " 4Y*":3$0668$59Y &A"$56" 4Y*" 251" &4" 5+*
WR VWD\ KLGGHQ IURP WKH PDVVHV DUH WHKXV HPSK
4Y*'*56"2E" AY*" 94206 1" CZY*"\5717+2A*6&949Ch" G*+625" Y$9" SAA*$I6*6" $4" 4Y*" Z&=
A$3+4" $56" +$&6" 234" Y&I" A+$59C" :34" $+92" &594&++*6" &542" 4Y*" U2356$4825*%
W=*06&7$5" 9*59%" 2E" *B7*A4&25$+841" $56" 6*94&51C" $9" 9Y 225" &5" 7Y$AL*%" O@"\
4Y&9"T2=*9"28AY" " 4Y*":3$%68&$5[0" A%2=89*" 4Y$4" CAY* ASAY"Y$O" 5" =$9%)*6" 234b
@'L.RC"$56"8$:3* =548259"$:234" 4Y*" AQL17Y2Y&9I42%1" 4Y$A4" 4Y*' U2356$4825* %S
$U6*" 6%+&;*%6$A*+1" 1 $%%*6" E%2=" 356*0694$56&85:@" F5" 4Y&I" ?2$1C" G*+625" 234+&
E343%*" 2E" $A27$+1A4& 7" A%2AY*7&*9" $56" 7$949" 4Y*" U2356$4&25*%9" $9" Y&9" 7)
AR2A++C Y 2" 28++"524"25+1" " 9$8*6C";:34"28++C"&5"ESTAC"¥72=+"E343%*":35%6&
4Y*=9*+8*9C" CAY*"9*69"2E"_*5$97+57*" $56" 4Y*" E343%*" E2356*069" 2E" 4Y*" G*7256"
d$+$74&7"\=ALWEHER @

37KH 3V\FKRKLVWRULDQV" QDUUDWHY 6HOGRQYV
*5930%6*" 4Y$4" CAY*" 48=*" $56" 7&%73=94$57*9" e$f06*" %&:Y4" E2%" 4Y*" *56&5:" 2E"
FKRRVLQJ " DQG LW SUHVHQWYV 6HOGRQ DV D VHHPLQJ
AY$A"CAY*"$T4&259"2E " 24Y*%9"$Y%H" ¥54" 42" 23U CEDDRE "G A&++C"&5"W9I&=28[9"
%$A&25$+" 3588*%69*" 4Y*" :3$%6&$59YEA" A%27+69" ;1" %$4&25$+" $74825" 6*7&6*
7$+73+$4&259"2E" A%2;$;8&+8&41"$56" 4&=8&5:C"2&AY "52"6&8&5*" &54*068*548259@"\8
U2356$4825" *B&+*" &9" A306A20*E3++1"*5:&5506*6" &5" 4Y*" 5$=*" 2E" :0b*$4*%6":226C"
G*+625"Y$9"C$%239%6"4Y 29 E*$%69"e2E +56$5: 0685 "F=A*0&$+"9SE*41f'25+1"42"E2
*B&+*Ch";*7$39*"cedf?*541"4Y 239$56" ES=&+&*0"223+6"524"4%$8*+"42"4Y*"*56"2E"4"
d$+$B1"2E"4Y*8%" 275" 2&IBIR @" #2Y5"V354&5:425[9" 22%669" $;234" \/*&5+*&5[9"
A¥TY527%$4&T"Y*962%9"$+92" SAA+1"42"WOL=28>"4Y*&%" :%*$4*94" 88V A3+ 9*+=0" 42
FHUWDLQW\ WKDW WUDQVFHQGYV SROLWLFDO GLI¢FXO
$9"4Y*1"=$)*"6*7898&259"6&74$4*6";1"97 &*57+'$56"%$4&25$+8&41C"93:*94&5:"c$"?2%-
&5"2Y&TY"TY 287" $56" %*9A259&;&+&4A1" $%*" E%**6" 2E" $5B&*41b" QKKC"KOR@"Z
G*+625":¥72=+0"$":3$%6&$5"97&*54894" 7Y 29%" A% $:=$4&7"92+34825 " 2E " E2%7&5:" 4
*B&+*"2E"47*541" 4Y 239$56" ES=&+&*9"=$)*0"4Y*"U2356$4&25*%9" 4Y*" &594%3=*54C
206" 72++$4*%$+"6$=$*C"&E"123"+&)*C"2E"25+"=$5[9"88&9&25"2E"Y 22" 4Y*" E343%*"9"
FOYSARE@" WA AY " 9$=+"4&=*C"WI&=28[9" 5$%%$4&8*" A%*9*549"52"623;4" 4Y$4" 4
92+348&25C"93::*94*6"$56"8$+&6$4*6"; 1"G*+625[9"97&*57*C"&9"4Y*"%&: YA"25* @

7KH RSHQLQJ FKDSWHU 33V\FKRKLVWRULDQV ~ ZKLFK FRQ
6HOGRQ ZDV (UVW SXEOLVKHG LQ WKH ERRN YHUVLR
),/710&6"%-),/+$"K#$%:03"0=WKH VHULHY RSHQHG ZLWK 37KH (QF\FOR
WKH VHFRQG FKDSWHU LQ WKH ERRN UHVXOWLQJ LQ D Q
IRU WKHPVHOYHV ZKDW WKH P\VWHULRXVY 6HOGRQ DQG Kl

LQU
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G*+625"$56" A917Y2Y&I42%1" $%*" $++" $;234" 4$)&5:" $68$57*" 7254%2+" 2E" 4°
IRUFHV KLVWRU\ DQG LPSOHPHQWLQJ D KLGGHQ IRUP
VWHSV RI )RXQGDWLRQYTV IURQWLHU VXUYLYDO VWLO
ODOORZ WR WDNH DFWLYH FRQWURO RI WKH HYHQWYV
VHQVH RI KLVWRU\ DV D VWDWH RI SHUSHWXDO FULV
E%254&*%"93%8&8%$+"$56"*BA$59&25&9=@" T&74$4*6";1"4Y &9"9*59*"2E"3%:*571C"8
\5717+2A*6&949Ch"V$%685"94*069"9278&*41";1"8$%& 239" &=A%2889*6"=$58 A3+$4¢
EXW DOVR E\ PHDQV WKDW VSHFL¢{FDOO\ JLYH WKH )F
%*+$4825"42"AY *&% " ++99 " 5+&: Y A*5+6"5*&:Y :2%9 @"WI&=28"Y &=9*+E"2$9"$" 06*$4" *+
LQ UDWLRQDOLW\ DQG (QOLJKWHQPRQW+'(GE®V RI H
$%:;$%8&$59" $%6*" ;$%:$%&$59" F7$39*" 4Y*1" Y$8*" +204" 4Y*")527+*6:*" 2E" 537++$%"
97&*5T*@"ZY&9"&9"?Y 1"4Y*"U2356$4&25"Y$9"$"%&: Y4"$56"$"6341"42";%&5:"4Y*="$
WR FLYLOL]DWLRQ E\ HYHU\ SRVVLEOH PHWKRG 6LPL(
LQ WHFKQRORJLFDO VHJUHJDWLRQ ZKLFK MXVWL¢H\
5*&:Y;2%8&5:" 9278*4&*9" $56" *BAS56" 28*0%6" 4Y*&%" 4*%%8&42%1@" ZY*" U2356$4&25
=% ++&IY"4Y*&%"E$3B"%*+8&:825"&5 " E$&Yo+ 1" BA+&T&A"<Y %&9IA&S5 %Y *42%& 7"

$++"4Y&9"4$+)"$;234" 4Y* A%2AY*4" VSN & "'G*+625"$56"Y 27" Y " $AA2&54*6 "4 Y *"U2356 $4 &
42" 7$%%1"234"Y &9"72==$56=*549"4Y$4"4Y*%*"=&:Y4"92=>"6$1";*"$" %*43%5" 42" 4Y*"
\$%4Y+1" S$%$6&9*>"$56" Y2?" $5125*" ?Y2" 6&92;*19" Y&I" 72==$56=*549" 2&++" ;*"
6*94%21*6"E2%"*4*%5RAIR "Q

H*7$39*"4Y*1"+$7)"6*4$&+*6")52?+*6:*"2E"&49"?2%)&5:9C"G*+625[9"S+$5"&9"$"=$44*9
2E"E$&AY"*8*5"42"4Y*"U2356$4&25*%9"4Y*=9*+8*9C";34"&5"4Y*"8*%9&25"$&=*6"$4"
SEDUEDULDQV " 6HOGRQ LV JLYHQ WKH UROH RI D JXLG
<$+8&5&94&7"8*%9&25"2E" 4Y*"' <Y %&948&$5"d26C" 72=A+*4*"2&4Y"$" ?$1" 2E" &5948
9*59*" 2E":3&+4" $56" E*$%" &542"4Y*"=$99*0@" ZY*" 28*%4+1";&;+&7$+"425*" &9" $+==
A$%261" 2E"*$%+1"W=*%&7$5" 9*44+*%9[" &6*$9" 2E" 4Y*=9*+8*9" $9" 4Y*" <Y29*5"]|5*
\BY&;&4&5:" W9&=28&$5" 715&7&9="$;234" %*+&:&25C" V$%6&5[9" E$;%&7$4*6" 97&*
%*+&:&25"E3574&259"$9"$5"&594%3=*54"2E"7254%2+C";34"&4"&9"$+92C";1"Y&9"A?
%*$9258&5:C"$"?$1"2E"%*&54%2637&5:"97&*57*"42"c4AY*";$%;$%&$59"e?Y 2f"+22)*6"3AL
23%"97&*57*'$9"$"92%4 "2E"=$:&7$+"9RMRBNB*Q"4Y 23: Y "4Y*"97 &*57*M%*+&:&25"

E2%7*9"4Y*";$%;$%&$59" 42" 22%9Y &A" &594*$6" 2E" 356*%94$56&5:C" 4Y*" U2356$4
A27%%0" *+&4*" O**" 52" A%2;+*="&5" 4AY*&%" A%$:=$4& 7" =$5&A3+$4&25C" $56" $=25:9¢
WKHPVHOYHV WKH\ GLVFXVV LW ZLWK QR MXVWLI\LQJ |
FUHDWHG E\ 3VFLHQWL¢F EDFNLQJ " WRYSPROTRUP 3WKH’

LQL
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%t+3$) $%+& ()"*) ;. '&2H . %&™

SU*O*54&5:" 4Y*" U2356$4&25" 7254%2+" &5" 4*06=0" 2E" %*+&:&239" *BA+284$48&25
8&*?&5:" %*+8&:&25" &A*+E" $9" *$O&+1" E$;%&7$4*6" =&:Y4" Y$8*" 2EE*%*6" WO!
2AA2%435848&*9"42"*B$=&5*"Y &9"7254*=A2%$%1"%*$+&41"$56"4Y*" 72+258$+8&94"Y
Y*'*=A+219" 85" Y &9"9*%&*9C" ;34" Y*" +*$8*9" 4Y*="+$%:*+1" 35*BA+2%*6 @" F56*+6C"
H[DPSOH %UXPPRQG VXJJHVWV WKDW LQ $VLPRYfV ¢
8BS0 $%;$%&S5[" @" @" @"%*+8&:&25"&9" TY*$4%6"; 1"=$5"$9"$"422+"42" 7254
=$5&A3+$4*" 4Y*" &:520%$54" $56" 35*637$4*6b" Q5 @A@R@" G4&++C" W9&=28[9" E27%
A%*9*5485:"4Y &9"$9"94%$&: Y AE2%2$%6" A%$: =$4&9=C"7$%%&*6"234":1"7Y $%$74*
[06*$4" $7$%*5+*99" 2E" Y &942%1" &5" $" 9&43$4825" 2E" 34=294"3%:*571C" 2Y*%*" %o*+&
7254%2+":*72=*9"$"5*7+99$%1"94*A"E2%"93%8&8$+"$56"*BA$59&25@"F56**6C"&4"9"
AY$A"$+AY23:Y"4Y*"U2356$48&25"&9" 25" G*+625[9"=&99&25"42" 9$8*" 4Y*" d$+$B1C"4Y
$%+" 92" A%*2773A&*6" 2&AY" 4Y*" 5248&25" 2E" $7Y&*B&S5:" 7254%2+" 4Y$4" AY*&%" *4Y
A%*$A&S5:" AY20%" 42" *" 9$B*6" F72=*0" 34&+8&AS%&S5" $4" *94@" ZY &9" 5*+6" 42" 72549
LQ RUGHU WR VDYH RQFH DJDLQ UHAHFWV WKH $PHUL
43%;3+*54"TY &+6%*5b"28AY "AY*"'<Y %&IA&S$5 Vo +&:&25"$56"4Y *"P*94*%5"2$1 "2E"+&
2&4Y"4Y*"$66%6"8%251"4Y $4"4Y*"U2356$48&25*%9"4Y *=9*+8*9"62"524C"$9"8 56 &8&6 3"
72=A%*Y*56"4Y*"A%27+99"4Y*1"$%*"&582+8*6"&5@

$VLPRYYV VHULHV UHSHDWHGO\ EUXVKHV RIlI TX
=$5&A3+$4&25@" V$%6&5[9" 9Y%*?65*99" &9" 5$%%$4*6" E%2="Y&9" 275" A2&54" 2F'
DQG WKURXJK KLV DZDUHQHVV RI WKH XUJHQF\ RI WK
*AY&T79"$%*" 4Y39"6275A+$1*6" ;1" 4$)&5:" 4Y*" U2356$4825[9" 56" 42" 7254%2+" 4Y*&
QHLJKERUV DQG IX0¢;0 WKH 6HOGRQ 30DQ DV D VHOI H
SROLWLFLDQV ZKR WU\ WR GHWKURQH +DUGLQ DUH Q
*4Y&T79"2E"=$99"=$5&A3+$4&25C";34"%$AY *%"; 1"2Y $4"4Y*1"9**"$9"+294 "2 AA2% 4356
42":$85"*8*5" =2%*" 7254%&YPR @"\8*5" $9" 4Y*" U2356$4825" 94$%49" ;3&+685:"$"
=$%)*4"*7252=1"4Y%23:Y" 72==*0 7*C" 4Y*1"*5:$:*" &5" 4%$6*" 93EE39*6" 2&4Y " 4Y*"
97&*57*M%*+&:&25@"F5"4Y &9"?$1C"4Y*1"C7$5"&57%*$9*"4Y*'9*73%8&4 1 "2E"4Y*"U235
AY%23:Y"C$"%*+&:825M7254%2+++6"72==*0 7 &$+"*=A&Y*Ch";*7$39+"4Y *1"$%*"CO4&
2%$)" 42" K S 4" 42" E206 T+ A2+ & A& T $+" T 2BABRIDIR @

$VLPRY FRQVLGHUV WKH FROODWHUDO FRQVHTXH
7254%2+"25+1"&5" A$99&5:" =*548259" 2E" Y 27" &4" Y $9" 7$39%6" A*2A+*" 2Y 2" 2AA29*" &
42"*97$A*" U2356$4825M7254%2+++6" 4*06%842%8&*9" $56" 42" OA%*$6" 4Y*" 942%1"
G$+82%" V$%6&5" 396" 4Y*" A%E*94Y226" $56" 4Y*" 93A*0604&A4&25" 2E" 4Y*" A*2A+
28*064Y%22"4Y *'&56*A*56*5 7+ $56" A2+ 06" 2E"4Y *"9% 7 3+ $%"= 2 BEHR @I QR ++C"

LQM
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HYHQ RQ WKHVH RFFDVLRQV WKH QDUUDWLYH IRFXV 1
HI¢FLHQW SROLF\ RI FRQWURO &RUUHVSRQGLQJO\ ZK
A2+&71"Y$9";**5"39*6" c4&=*"*523:Y"@"@" @"E2%"$"A2+&71"2346$4*6C"6$5:*%239'
&=A299&;+*0&@.RC"Y*" &9"25+1" ?2%%&*6" $,234" 4Y*" 6$5:*%9" 4Y $4" 28*%4" 7254%2-
=$1"A%*9*54"42"4Y*"7254&53*6"9377*99"2E"4Y*"U2356$4&25C"524"42"4Y*"A*2A+*"&4
XVHG WR PDQLSXODWH (YHQ LI ODOORZYV SROLF\ RI
=28*"&5"$"6&%*74&25"4Y $4"62*9"524"7%*$4*"9&=&+$%"$54$:25&9=C"Y &9"$%:3=*54'
&4"&9";$9*6"25"A%$:=$4&9="%$4Y*%"4Y$5"*53&5*"*4Y & 7$+"7259&6*%$4&259>

F"625[4"A%2A29*"42"E2%7*"" 2%*++"2%"$51"24Y*%"?2%+6"42"$77*A4"92=*4Y &5:"F")5zZ
4Y*1"625[4" ?$54@" @" @" @" $" 9&57*%*" E%&*569Y &A" 4Y%23:Y" 4%$6*" 2&++" *" =$51
*A4*%"4Y $5"$5"&59*73%*"28*%+2%69Y &AC";$9*6"25"4Y*"Y $4*6"93A%*=$71"2E"$"E2%*¢
9A&Y&A3B+" A27*%C" ?Y&TYC" 257*" &4" ?*$)*59"*8*9%" 92" 9+&: Y4+1C" 7$5" 25+1"ES++"*E
$56"+*$8*'524Y &5:"93;94$54&$+";*Y &56"*B7*A4"$5"&==2%4$+"E*$%"&56 R $4*@"Q

ODOORZJV VROXWLRQ LV PRGHUQ FDSLWDOLVP DQG
FRQVLGHUDWLRQV KH VKLIWV WKH HPSKDVLV WR PDI
SROLF\ RI D VHHPLQJO\ 3VLQFHUH IULHQGVKLS ~ 0DOC
$74"2E":3$%68$59Y&A"; 1"?Y&TY " Y*"4$)*9"E3++"7254%2+"$56" %359"4Y *"*7252=1"&E
6*A%*99&25" 7Y &TY" Y*C"$56" Y*"$+25*C")5229" 2&++"92+8*" 4Y*&%" A$%4& 73+$%" G
<%&9&9@"

WO" WO&=28[9" 9*%6&*9" 7257*&8*9" 2E" Y&9I420%61" $9" $" 94$4*" 2E" 7%&9&9"
HPHUJHQF\ DFWLRQV QHHG QR RWKHU MXVWL¢FDWLRC
85"$":$+$B1"E3++"2E"A*2A+*C"4Y*"348&+8A$%&$5" 6% &8+ 42" A%28&6*"4Y *":%*$4*94
DV PDQ\ DV SRVVLEOH ZLOO \LHOG VLJQL{FDQWO\ OH\
WKH 0XOH” PHQWLRQV LQ SDVVLQJ WKH HWKLFDOO\ P
WKLV DV WKH 6HFRQG )RXQGDWLRQ VDFUL¢FHV WKH ¢
94%$4*:&7"=$5*38*% @"\8*5"&E"4Y*1"E**+"cCO*+EMY 2%%2%D"$"72=A+&"9*+ EM6&9::

LQ D SRWHQWLDO UHAHFWLRQ RI WKH $PHULFDQ XV
::,, WKH\ VHH LW DV DQ *XQDYRLGDEOH" WUDGH RII IF
5*0$++1"4Y%23:Y 234" 4Y*"d$+$B 1"28*0%6"$" A*%& 26" 2E" TEBATIREBID'Q

%r$) Uor$(&() . '4).%&Y%+$(&()"™)  4$%$,;&&C) )
CA)%+$) ; 4#$8() 0. ,$) 1/ . ,4& . '(+&2

F5'&"()*$+"( C"4Y*" 34&+8A$%ES5" :35%68$50Y A" &9" &5" 4Y*" Y$569" 2E" $" E*?" d!
OHQ ZKR ZRUN WR XSKROG &MH)EE RO(PV<FBOD (B56E X W

LON
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110"()% &™()*$+"(% 7259&6%%" &993*9" 7%*$4*6" ;1" &5688863+" $:¥549" 4Y$4" 9*+)"
42" 94*+0%" Y3=$5841" 2&4Y 234" 4Y*" 93AA2%64" 2E" G*+625[9" 9**=&5:+1" 6*4*%=85&94
VWUXFWXUH  + MSHF+(+-B5"89 GRM3$4&259" 2Y*06*" &56888&63$+9" 9*+="
42"Y$8*'52"E%**62="2E"$74&25@"F5"E$74C"WO&=28"72594$54+1" 28*%643%59" 4Y &
RI VWULFW GHWHUPLQLVP WKURXJK QDUUDWLYHV WK
AY**BT*ALL25$+" &56&88635+9C AY* Y*06240" Y 2" U+ 4$& 5" AY*&%" E%**62="2E"$74
AY*1"94*%%" 4Y*' =$99*9@" ZY39C"*8*5" $9"WOE=28"Y &=0*+E" 9$ 2" 4Y*" | $A4+*" ¥4 ++5"
6*4*06=8589="$56" E%**" 2&++" $9" 25*" 2E" AY*" 7T*54%$+" 4Y *ZONEFL LY *"
WULORJ\ KLV HPSKDVLV VHHPV WR EH UDWKHU ¢UPO\
Y&9" A%24$:258949" 393$++1" %6*4$&5" 4Y*8%" $;&+8&41" 42" $74C" $56" 4Y*" 9843$4
6*4*%=85&94&7"25+1"E2%"4Y* E$7*+*99"=$99*9@

Z2AY %" AY*"422"942%&*9"4Y $4"=$)* 3R ¥ $+"(%*()%<FB+41 "E2%="
$5" *EE*7488*" 4Y*989" $56" $54&4Y*9&9" 2E" 4Y*" 6*4*%=85894&7" $OA*TA9" 2E" 4Y*" ¢
CZY*" d*5*0%$+h" 9¥+=0" 42" *C" &56**6C" $" %*A%*9*54$4&25" 2E" 6+*4*%=&5&9=C" $9" 4Y
ROG (PSLUH JHQHUDO %HO 5LRVH OHDUQV WKH LPSR)
AY%*6*4*%=&5*6" E343%*" 2E" 4Y*" U2356$48&25@" F5" 4Y&9" 942%1C" 4Y*" U2356$48&
2&5585:" *8*5" 2Y*5" 4Y* 06" &9" 52" &56&88635+" Y*062" $4" AY*" Y **+C" $56" 52" $7482!
11" $51" 2E" 4Y*" 7Y$%$74*%9C" E2%" 2%" $:$&594" 4Y*" U2356$48&25C" 9+*=9" 42" Y $8*"
*EE*74"25"4Y*'23472=*@" W9 #$=*0"0355"524*9C"*8*5"&5"4Y &9"7+*$%*94"&594$57*"
6*4*06=8589=C"WOI&=28"62*9"524" 7*+*,%$4*"&4C";34"E2739*9" 25" 4Y*"93%8&8$+"2E
JRXQGDWLRQ +# DQG E\ GRLQJ VR JHWV KLV UHDGHUV V
AY$4" 89" $&E*6"; 1" 4Y* 0&43$4&25C" %$AY*%" AYS5" 284Y" _&29*"?Y 2" &9" E%394%$4
KLV HIIRUWV WKDW FKDQJH QRWKLQJ + ,Q FRQW
*EE*74&8*+1" 28*0643%59" 4Y*" 6*4+%=8589=" 2E" 4Y*" G*+625" S+$5C" $9" 4Y*" S+$
AY2$%4%6" ;1" $5" 35E206+9**5" &5688863%+@"WO" $"=34$54" 7Y 2" 7$5" $+4*06" *=24&25
WKH 0OXOH XSVHWV SV\FKRKLVWRU\{V EDVLF DVVXPS\
VWLPXOL ZLOO UHPDLQ FRQVWDQW 7KH OXOH LV DEO
A+$59"42"6¥04%21"4Y*'G*7256"U2356$4825"&5"2%6*%"42"*04$;+&9Y"Y &9"225"d$+$"
\=A&Y%*@" H*E2%*" 4Y&9" 942%1C" 4Y*" G*7256" U2356$4&25" Y$9" ;5" =+54825+6" 25+
&5"A$9985:C";34"527"4Y*" U2356$4825*%9"72="42"725086*%" &4 A" MENDE"S"
F*0+(* ZKLFK LI WKH\ FDQ ¢QG LW ZLOO GHIHDW WKF
LQGLYLGXDO WKH FKDUDFWHU RI %D\WD 'DUHOO SU}
AY*' +27$4825" 2E" 4Y*" G*7256" U2356$4&25C" 2Y&TY" 223+6" Y$8*" =$6+" Y&9" 887429
FRPSOHWH 'HVSLWH $VLPRYJV FODLPV RI GHWHUPLQ|
42"$743%++1"+27$4*" &4"$9"937Y"&5"=294" 2E" 4Y*"94206&*9C"$56"$9"F"2&++"9Y22C'

LQO
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&594$57*9"2E" &4" T2=A+*4*+1"6&9I9&ASA*" PY*5"4Y*"' G*7256" U2356$4825" &9" %*8*$+
DV D FRQVWDQWO\ DGMXVWLQJ JXDUGLQJ DJHQW EHK
AY*'G*+625"S+$5@

7KH VWRU\ 36HDUFK EL0WKE" (B HC" 2504Y*" 24Y*0%"
KDQG GHPRQVWUDWHYV ZK\ WKH UHLJQ RI WKH O0XOH
WKH ZKROH VRFLHW\ XOWLPDWHO\ FDQQRW ZRUN $U
OXOHYV FRQWURO PDNHV WKH SHRSOH VHHPLQJO\ KDS
E9%*"28++C"?Y&TY"=$)*9"9278&*41"$9"$"?Y 2+*"94$:5$4*@"ZY &9" &9 *8&6*54" &5"<$A
+DQ 3ULWFKHU WKH OXOHfV ROG HQHP\ ZKR LV QRZ |
DOO\ 3ULWFKHU LV DXWRPDWLFDOO\ VDWLV¢HG ZLWK
HYHQ FXULRXV DERXW WKH PDWWHU ~ DQG WKH 0XOH
OR\DOW\ " ZKLFK 20 RFNGE GRAZYRE%H1"AS%A"2E"4Y*'942%1"6*A&T4
D JKRVWOLNH VRFLHW\ WKDW LV ERXQG WR VWDJQDV
ORVV RI DFWXDO IUHHGRP WR IXO0;,00 LQGLYLGXDO GF
DURXQG WKH WLPH ZKHQ WKH LQWHUQPHQW RI -DSDQ
A+ST+C" AY*" $44&A36%9" 2E" 4Y*" Ch*++27" S*06&+h" 2*06*" AU*O*54" &5" A4Y*" 06*73% Ut
ODQFKX  W\SH Rl SXOS YLOODLQV DQG IHDU RI &RPPX(
=&56M7254%2+"4Y*=1HBO%&" ()*$+"(  "A2&549"42"4Y*9*" E*$%9"$56"4Y ¥ *$%+1"
&ROG :DU DWPRVSKHUH 6LPLODU YLVLRQV ZHUH FRPP
DQG % PRYLHV DURXQG WKDW W L Pl C(@ " (Ph[BRSILBH W
[1)9%/(*$0:14- "Q.IJNNR"7$5";*"9**5"$9"$5" $++* 201" E2%"4Y *"W="%6& 7$5"A$%$52&
2E"<2==358949"8*% 1 ?7Y*%*"$56"4Y * E*$%"2E"43%585:"&542"25* 2E "4 Y *="& E"123"6$"
WR 3VOHHS ~ $OWKRXJK WKH OXOH KDV LQWHUUXSWH:!
723%9*" 2E"4Y*" G*+625"S+$5C"4Y*"6*4*%=8&5&9="Y*"7$5"2EE*%"&594*$6"25+1"+*$6!
94$:5$4&25@

7KH LPSOLFDWLRQ LV WKDW WKH O0OXOH PD\ KDYH
F7$39% Y+ 2206)9" $:$&594" G*+625[9" S+$5" $56" =$)*9" Y&9" A%*9*57*")5275C" Y&9"
FRQWURO PXVW EH VR WRWDO WKDW LW VWLAHV DO
OXOHYV FRQWUROOHG VXEMHFWVY KDYH ORVW WKH LQL
Y$9" 6%8&8*5" AY*" 94206&*9" *$%+&*%C" 4Y 39" %*TU*$A&5:" 4Y*" 5+*6" E2%" 4Y*" EYe**M
KHURHV OLNH +DUGLQ DQG ODOORZ 7KH VWRU\ HQGV
SHUIRUPLQJ DQ DGMXVWE&HQWR® WKKDQYEBHTV PLQG
KH GRHV QRW UHPHPEHU WKHLU HQFRXQWHU DQG WXL
&542"$5"*5+8: Y 4*5+6"6*9A24"QO**"Z23A25 7+ LPRC"?Y 2" Y *+AQ"42"A34"4Y *"689%3A4*
G*+625"S+$5":$7)"25"4%$7) @"WA"4Y &9"A2&54C " 4Y*"9*%&*+9"257*"$: $&5"A%*9*549"Y ¢

LQP
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:3$%6&$59Y&A" $9" 4Y*" $59?7*%" 42" *EE*74&8*+1" 7254%2++&5:" $56" 94**%&5:" 927
ZLWKRXW VWDJQDWLQJ LW $V WKH OXOH FDQQRW JXD
Y*'=394"*"6*E*$4*6";1"4Y*"G*7256"U2356$4&25"4Y $4"52?"*=*0/:*9"$9"4Y*"9*7%*4"
:3%%6&$5"2E"4Y*"U&%94"U2356$4&25@"

o("$%+&1) ' $5) .'4) %) ($!74) U4 %&8() 0/4%

,Q WHUPV RI JXDUGLDQVKLS 2:6HDUFK E\ WKH )RXQGLD
2%&: &5 ()*$+"(% 4%&+2:1C"+22)9"E2%"$"?$1"42"$74&8*+1"94**%"Y&942%1"92"4Y
?8&++"524"%*94" 25" 4Y*" =$5&A3+$4&259"$56":226?&++"2E" 7$A$; +*" &56&8&63$+9@"
WKH 0XOH WKH 6HFRQG )RXQGDWLRQ FDQ DOWHU Pl
AY*":$+$74&7"927&*41"E3%AY*%C" &594*$6" 2E" 25+1" %*43%58&5:" &4" 42" AY*" 94$%4
LQ D UHJXODU HPSLUH ZKLFK ZDV WKH OXOHYV DLP
E\ WKH 0XOH ~ WKH 6HFRQG )RXQGDWLRQ LV PDLQO\ |
U2356$4&25C" 9$+8%:&5:" &4" E%2="7%&9*9" 4Y$4" $%*" 422" =37Y" E2%" &4 @" V27*8
4Y*"*56"2E"4Y$4"942%1"W9&=28";*:&59"42"7259&6*%"Y2?"4Y*"G*7256"U2356$4 &2~
723+6";*" &5" 7254%2+" 8&$" $" 615$=&7" $56" *+EM72%%*74&5:" 9194*=C" c$5" *82+8
=*7Y$5&9=Cb" 4Y$4" ?23+6" *593%*" ;*94" A299&;+*" :33%6 & $8IKAR@" ZY*5"
cG*$%7Y";1"4Y*"'U2356$4&25b"9Y279"4Y*"'9&43$4&25"E%2="4Y*"A2&54"2E"8&*?"2E'
G*7256" U2356$4&25C" ?Y2" 6&%*74+1" &6*54&E1" 4Y*=9*+8*9" $9" c4Y*" :3$%6&$59"
G*+625[9'S+$58% DQG FRQFHSWXDOL]H WKHLU SRVLWLRQ
$56"7254%2+H8%P.R@

ZY&9"942%1"6*A&T749"4Y*" G*7256" U2356$4&25" =294+1"4Y %23:Y" 6&97399&2!
FAPG"AY* U&%94" GA*S)* %" 2E" 4Y*" G*7256" U2356$4&25" $56" Y&9" G436*54C" ?Y2
LV EHLQJ WUDLQHG WR 6SHDNHUKRRG 7KH )LUVW 6¢
WKH VWXGHQW IRU KLV HDJHUQHVV WR VHH WKH 30D
HPSKDVL]JHVY LQVWHDG KRZ WKH HQJLQHHUV RI WKH 61
9&=A+1"$9"$"422+"42"*5:&5**%"4Y*"E343%* &8OV (B ES%"&5"4Y*" 9*%&*9C"
WO&=28"Y$9"6*A&T74*6" 4Y*" G*+625" S+$5" $9" 92=*4Y&5:" 2E" $" =194& 7$+" A%2AY*7]
;34"527" &4" &9"9Y2?25" 42" ;*" $" A$&594$)&5:+1" 6*8*+2A*6" =$4Y*=$4&7$+" 97&*57*C"
XQGHUVWDQGDEOH DQG RUGHUHG EXW DOVR VXEMHF

ZY*" G*+625" S+$5" 89" 5*&AY 06" T2=A+*4*" 520" 7 2%6%* 74@" F594*$6C" 84" &9"=*0*+1"4Y
WKDW FRXOG EH GRQH DW WKH WLPH 2YHU D GR]HQ JH
WKHVH HTXDWLRQV ZRUNHG DW WKHP WDNHQ WKHP D
$56"A34"4Y*="42:*4Y*%"$:$85@" @" @" @"ZY*1[8*" 2$47Y*6"5*$%+1"E23%" Y356%6*6" 1*
SDVV DQG DJDLQVW WKH SUHGLFWLRQV DQG HTXDWLR
AY*1"Y $8*"+*$%5*GEVCR

LQQ
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<2354*%&5:"4Y*"=194&7&9="$44$7Y*6" 42" 4Y*" G*7256" U2356$4&25C" W9&=28"52?"
SRUWUD\V LW DV DQ LGHDO VFLHQWL¢(F FRPPXQLW\
*A4*%"4Y*2%&*9"$56"92+34&289@ VLPRYTV PHULWRFUDWLF ZRUOC
IRU JXDUGLDQVKLS QRZ VHHPV WR VKLIW IURP VNLOO
*B7*++*57*C"$9"4Y*" G*7256" U2356$4&25[9" 25:2&5:" %*9*$%7Y" $&=9" 42" A%28&6*"!
615$=&7" $56" 72594$54+1" &=A%28&5:" :3$%6&$59Y&A@" ZY39C" ?&4Y" 4Y*" G*72!
U2356$4&25C" W9&=28"4%&*9" 234" $" :3$%6&$59Y&A"4Y$4" &9" 524" $;234" +25*" Y*9
2%"*5+&:Y4*5*6" &56&8&63%+" %3+*%9@" F5"4Y*&%"*637$4&25C" 4Y*" G*7256" U235¢€
O**)"42"?**6" 234" 4Y*"4*56*571"42"8&*?"4Y*=9*+8*9"$9"4Y*"c02%69"2E"4Y*"d$+$B1b"
Q&P ,RC"$56"4Y*&%"&56&8&63%+"7254%8&;34&259"$%*"$99&=&+$4*6"&542"4Y*"72+
DFKLHYHPHQW 7KLV IXUWKHU UHPRYHV WKH LGROL]L
3, Q DOO WKH KLVWRU\ RI WKH 30DQ WKHUH KDV EHHQ
7%*$48&25"2E"$++"2E"39"42: 14 BR'Q"

V27*8*%C"4Y&9" 257*" $:$&5" ;1A$99*9" $++"*4Y&7$+" 6&97399&259>" 4Y*" G*72¢
U2356$4&25*@1" 42" ;*" &5" 7254%2+" ;*7$39*" 4Y*&%" 97 &*57%"Y%*$AYA28&6*"
WKHP ZLWK DQVZHUV WR ZKDW LV EHVW IRU KXPDQL"'
GHSLFWV WKH 6HFRQG )RXQGDWLRQ KHUH DV D PRGHO
FRPPXQLW\ WKDW QHYHU KHVLWDWHYV WR TXHVWLRQ D
E$82%" 2E" ;*44*%")52?+*6:*C" &49" $44&436*" 427$%6" 4Y*" U2356$4&25" &9" =37Y" +¢
4Y*"U2356$4&25[9"8&*?"2E"4Y*"C;$%;$%&$59@b"ZY*"G*7256"U2356$4&25[9"$+4%3¢
EHFRPHVY VXVSHFW DV WKH 6WXGHQW H[SODLQV WKDV
HVWDEOLVK 3D FLYLOL]DWLR Q/&ANRE'CYRIXPE2F)WTIDAY F L |
LPSURYH RQ WKH LQHI{(FLHQF\Y RI DQ\ SUHYLRXV VRFL
$56"927&*41"Y$9",**5"+*EL"42"TYS57*"2%"42"4Y*"8$:3*":%2A&5:9"2E"&5438&4&8*"*4Y &
9194*=9"$9*6"25"&59A&%$4&25"$56"* =24 B2HINR@"F5"4Y*&%"34&+8&4$%&$5 " *EE2%
42"$7Y&*8*'94$;&+8&41C"4Y*" G*7256"U2356$4&25"9**)9" 42" %*56*%"4Y*9*"c8%$:3*" @'
*4Y&T7$+"9194*=9b"355*7*99$%1"4Y%23:Y"7254%2+@"F5"$"%34Y +*99+1"34&+&4$%&
4Y*" S+$5" $&=9" 42" &594$++" 4Y*" G*7256" U2356$4&25" $9" 4Y*" c%*$61M=$6*" %3+8
7+$9908&%0 LQWR D SK\VLFDO (PSLUH EXLOW E\ WKH ¢UV

7KLV VHQVH RI VFLHQFH DV SDLQVWDN L Q¥@3PH$%+ ZR UN
1%:032$"%0 DIQh&5283+$)*+1%:032$"%0 SUHTXHOV ZKLFK WDNH ¢
-3+"),/7/086%:032$"%O ULORJ\ 7KH QRYHOV VKRZ 6HOGRQ DQG K|
HQWLUH SURIHVVLRQDO OLYHV WR WKH VORZ GHYHORSPH
EDFNJURXQG LQ VFLHQFH DV KH GHVFULEHV VFLHQWL¢F
UDWKHU WKDQ DV WKH KHURLF RU VLQLVWHU EUHDNWKUF
RI HDUO\ VFLHQFH ¢FWLRQ

LQR
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ZY*7294"2E"W9&=28[9"*BA+2%$4&25"2E":3$%6&$59Y &A"9**=9"%$4Y*%"Y & YC™
&4"3+4&=$4*+1"+*$69"42"$"9&43$48&25"&5"?Y&TY"4AY*"G*7256"U2356$4&25"7254%2+
?2Y2+*'d$+$B1"?2&4Y"*5+&:Y4*5*6" $,92+34&9="X"1*4"$524Y *%" %*43%5"42"2+&:$%7Y
W9&=28"*:&59"42"7259&6*%"&49"&=A+&7$4&259",1"Y$8&5:"4Y*"G436*54"$7)52?+*6:*
4Y$4"9&57*"'4Y&9"?23+6"

+*$6" 42" 4Y*" 6*8*+2A=*54"2E" $" ;*5*82+*54" 6&74$42%9Y&A" 2E" 4Y*" =*54$++1" ;*94" X"

YLUWXDOO\ D KLJKHU VXE GLYLVLRQ RI 0ODQ = LW ZRXC(
4Y*"948$;+*" 28A4Y 234" 4Y*" SAA+&TSA4&25" 2E" $"E2% 7+ ?Y&TY" ?23+6" 6*A%*99" 4Y*" %*9.
ODQNLQG WR EUXWH OHYHO 6XFK D GHYHORSPHQW LV
$82&6*6 @&NR

H34"$54&7&AB4&5:"937Y" A%2;+*=9C" ?2Y*5" 9*4" $:$&594" 4Y*" 3%:*54" 5*7*99&41" $5¢
348&+843%&$5":2$+9C"9**="25+1"42"6&74$4*"4Y $4"4Y*"G*7256"U2356$4&25"=394"$4
AY*&%" %3+&5:" 7+$99" A29&4&25" 728*%4+1C" 524" 4Y$4" 4Y*1"9Y23+6" 9Y1"$?$1"E
ZY*"'348+8&43%&S$5": 23+ "2E"4Y*":%*$4%%": 226" +*$69"4Y*" G*7256"U2356$4&25"42" 4%
*593%*"4Y*"*B&94*57*"2E"Y3=$5)&56"$9"$" ?Y2+*@"H34"$4"4Y*"2349*4C"4Y*" G*725
U2356%$4&25"9**=9"1*4"$524Y*%"%3+&5:"7T+$99"?Y & 7Y "?&++"&5*88&4$;+1":*:&5"42" 22U
$;234" %*4$8&58&5:"4Y*&%" A29&4&25" $56"4Y39" +*$6" 42" 94$:5$4&25@" G37Y" A+24" =
T%*$4*" 4AY*" 4*59&25" &58AP*$+"( "4%&+2:1" ;*4?**5" *4Y & 79" $56" 34&+&4$%&F$5"
*5:&5**%&5: @"U2%"*B$=A+*C"U%**6=3$5"Y$9"524*6"4Y $4"W9&=28[9"U2356$4&25"$5¢€
%2;24"942%&*9" c&58*94"*52%=239+1"&5"4Y*" 524&25" 2E" ;24Y" =$99" $56" &56&8&6!
*Y$88&2%"$9"A%*6&74%;+*"'&5"A3%*+1"A29&48&8B&94&T7"4*%=9"4Y $4"$6=&4"2E"52"6 &
FRPSOH[LW\ " DQG UHGXFH PDMRU HWKLFDO TXHVWLF
E&4+$+018R@

F5"4Y*"*$%+1"942%&*9&HAR+"( WULORJ\ $VLPRYTV KHURHYV
=&99&25";1"$51"=*$59"5*7*99%$%1"92"A%$:=$4&7$++1"4Y$4"*4Y & 7$+"72598&6*%$4 &
$%*"'524"A%2=8&5*54C"$56"4Y*1"5*8*%";*72=*"7*54%$+"&5"4Y*"4%8&+2:1@"|*8*%4 Y *+*
WKH ¢QDO VWRULHW"(R$+" WK 4RI AW BO6*$+" 2&4Y" *4Y&T$+"
TXHVWLRQV MXVW QRW LQ D ZzD\ WKDW ZRXOG EH UHFF
937Y"$9"U%**6=3$5@"\8*5"&E"4Y*"G*7256"U2356$4&25"8&*?"4Y*"%*94"2E"4Y*"?2%+6"
DQ LQWHUHVWLQJ H[SHULPHQW FRQGXFWHG XQGHU W
8&*?7*6" Y&9" 97&*57*M%*+&:&25" $9" $" ?$1" 42" 7254%2+" 4Y*" ;$%;$%&$59" X" WO&
GHSLFWV WKHP DV FRQVFLRXVO\ FDUU\LQJ WKH :KLWH
94**0p&5:"4Y*"?Y 2+*"2E"Y3=$5"d$+$BL@"ZY*"U&% 94" GA*$)*%"7259&6%%9"Y &9"=& 9!
$"c4*%%&;+*" 4$9)b" 2E" c4%1&5:" 42" E2%7*" $" d$+$B1" 2E" 943;;2%5" $56" 943A&6" Y3

LQS
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*&5:9"$7)"42"AY*" ASAY B8Q-KRC"257*"$:$&5"*82)&5:"$"9*54&=*54"A$%$++*+"42"
$PHULFDQ FLYLOL]DWLRQDO LPSHULDOLVP WKDW 3>W
?2Y$4"4Y*1"62@b

ZY*"*4Y&T$+"&993*9"2E"4Y &9"=$5$:*=*54"2E"4Y*"=$99*9"=$1";*"?Y $4"+*$69"
WO&=28" 42" %*E2%=3+$4*" Y&9" &6*$9" &5" Y&9" .JL-9" $66&4&259" 42" 4Y*" 9*%&*9(C
524&25"2E"Y &66*5":3$%6&$59Y &A"&9"%*A*$4*6"9*8*%$+"4&=*9"&5"W9I&=28[9"?2%)C
&4"$+?$19"9**=9"42"%*43%5"42"4Y*" A%2;+*="2E"Y &*%$% 7Y 1"$56"6&74$42%9Y &A@"
$"?%8&4*%"?Y2"*$%+1"25";*:$5"$82&6&5:"942%&*9"?Y *%*" Y *" E*+4"A%*993%*6"42"=¢
RQH JURXS LQKHUHQWO\ VXSHULRU WR DQRWKHU DV (
2AA2%435848*9"42"*637$4&25"$56"+*$%5&5:"&5"Y &:Y"%*:$%6C"'W9I&=28"%*8&9&4¢
4Y*=*Q"2E"93AA%*99&25";1"$"A2?7*%"*+&4*" ?&AY"$"%$4Y*%"357%&A&T$+"*1*@

2,"0#%$;0"™) 775 1/ . A& . (+&2<) (% 11 . %&™) )
C4). ) %&-$) $($%:$%

F5710"()% &"()*$+"(  C" 4Y*' =$5&A3+$4&259" $56" +299" 2E" &5688863%+" E%*+62="
DUH MXVWL¢HG E\ WKH DLP IRU D PRUH VWDEOH IXWX
\5+&:Y4*5=*54"$56"_*$925@"V2?*8*06C"&5"cG*$%7Y":1"4Y*"U2356$4&25Ch"W9&=28"
$+02" 90" 42" ¥ 6*+& %P4 +1" $82&6&5:" 4+ 6&IA&ETA&25" 475" 226" $56";$6"
Q$56"8*5":226"$56";$6"$%:3=*54R " *42*5"4Y*"2AA298&5 " A$%4&*9C"$9"4Y*"942961"
DOVR SUHVHQWV D JURXS ZLWKLQ WKH UVW )RXQGI
:3$%668$59Y &A"$56"7254%2+@"

ZY*" 942%1" 6*A&T49" 4Y*" U2356$4&25" 927&*41" $9" $" )&56" 2E" ?*++M42M
W=*06&7$5" c93;3%:;$5" 4225I8N.RC" $9" 524*6" &5" 7TY$A4*%" OC" $56" 25+ 4Y$4" &9"
72=A+*4%+1"%*+&$54"25"G*+625[9"S+$5"$56"4Y *'G*7256"U2356$4&25C"?Y 2"%6*B*$+*1
WKHLU H[LVWHQFH E\ GHIHDWLQJ WKH 0XOH :KHQ WK
ZDU WKLV EHFRPHV D SUREOHP 3UHYLRXVO\ WKH )R
EXW XQFHUWDLQ ~ DV 6HOGRQYV SUHGLFWLRQV OHIW
A%2=89*6" E343%*" 42" 4Y*" U2356$4825*%69" 4Y*=0*+8*0@" H34" 527" 4Y*" )527++6:*"
AY$4"CE5"$*571"+BEIAI Y &TY " 2$ATY*Q AY*&% 8+ 1 94 A"S56 " 2&++"5 24" +*4"4Y *="E
+3++9"4Y*"U2356$4&25"€542"$ " A$99&8*"9*50* 2 HEHIBREITYBIC")527++6:*"
2E" :33%68$59Y&A" 7$39%9" 4Y*=" 42" c$;$5625" 4Y*&%" A3%A29*E3+" 94%&6*Ch" ?Y
AY%*$4*59"42" % 385" 4Y*" S+$5C"9&5 T+ 4Y* U2 B5GS 4R IB EEMAY62A* ++&H Q
P-X.P.R@"

F5" $66&4&25" 42" 94$:5$34&25C" 4Y*" G*7256" U2356$4&25" 527" $+92" E$7*" $
9843$4&25" PY*%*" 92=*" 2E" 4Y*" U2356$4825*069" Y$8*" 43%5*6" $748&8%+1" $:$&5C

LQT
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AY*=" FT$39%" 4Y*")522+%6:+" 2E" 4Y*" G*7256" U2356$4&25[9" *B&IA*5T+" 46239*9"
Y2948+&41@" W" :%23AC" +*6" :1" AY*" 7Y$%S$74*%" 2E" T%@" TSUo*++C" 9" 4Y*Q*" ::
$9"$" 4Y%*$4" 42" U2356$4&25" E%**62=C" &5" +&5*" 2&4Y" 4Y*" U2356$4&25[9" W=*%6&
9*50% 2" 5$4&25$+841" 4Y$A4" &9" :3&+4" 25" AY* A%*=&O*" 2E" 4Y*& %" 5$4&25[9" 93A%
$56" &56*A*56*57*>" CF" +&)*6" 42" 4Y&S5)" 4Y$4" 23%" U2356$4825" 2$9" 7$A4$&5" 2E" &
FROOHFWLYH VRXO WKDW RXU IRUHIDWKHUV KDG QRV
QRY/R@"TY%@" TS ++[9":%23A"7259A&Y*"&5"4Y " 5$=+"2E"4Y*"U2356$4&25[9"&54*
$56"4%1"42"%*=28*"4Y*"G*7256"U2356$4&25"?Y 2="4Y*1"9*"524"$9":3$%6&$59C"; 34"
=$58A3+$42%9@

$OWKRXJK WKH PLQG FRQWURO PRWLI ZDV SUHVHQ
&5"CG*$%TY";1"4Y* U2356$4&25Ch" WO&=28"+=A+219"&4" 42" &++394%$4*" 4Y*" EX$%
2R KOG 524" 230" 225" =$94*%60b" Q.,/RC" 4Y$4" 92=*: 261" *+0*" =& Y 4" $993=*"4Y*"
UROH RI WKH JXDUGLDQ +HUH LW HQWDLOV D IHDU %
+ WKDW WKH HQHP\ KDV LQ;OWUDWHG WKH VRFLHW)\
94%**AC"=&:Y A" *"$" G*7256" U2356$48&25" 93A*YHEBBIKR@" ZY*" 72++*74&8*" &9"
527" 8&*7+6" $9" $" 4Y&5:" 42" *" E*$%*6C" $56" &5688863$+&41" &9" &5Y*%*54+1" 8$+3
ZKLFK UHAHFWV WKH QRWLRQ RI FRPPXQLVP DV D GLV
524Y&5:":34"$72++*7488*@UHO O EHFRPHV D SDWULRWLF YLJLOL
2Y$4" Y 949" $9" 94$:5$485:":33%6&$59Y &A" 2EE*06*6" ;1" 4Y*" G*7256" U2356$4825>"
C524Y&5:"&5"4Y*"d$+$B1"YSAA*59"2Y&TY " "62+9"524" A+$1"$" A$Y%64" &5 "4Y *&Y%" %*T) 25!
@"@"@"Z2"4Y*=C"$++"+&E*"&9" A3%A29&8*" $56" 9Y23+6" *" =+4": 1" AGHIT $+73+$4&
LKR@"V27*8*%C"Y&9"Y*%6289="89"356*%734"; 1"AY*'EST4"4Y $4"&5"4Y**56C"4Y*'G’
U2356$4&25" =$5*38*06" 4Y&5:9" 92" 4Y$4" T$U*++" 25+1" 4Y&5)9" Y*" Y$9" =$5$:+6" 42"
6*949%21"4Y*=@

F5" 4Y* *56C" 4Y*" 206&: &5H¥$+( WULORJI\ OHDYHV RSHQ WK
2E"2Y*4Y*%"$" 7254%2++*6" $56" 94%;+*" 927&*41" &9" *44*%" AY$5" $" EY%** $56" 3504¢
25*@"ZY*"Y&66*5"8&742%1"2E" 4Y*" G*7256" U2356$4825" 89" $" 72=A0%2=&9*" *47+*5'

= 7KH QDUUDWLYH FRQYHQLHQWO\ LIJQRUHV WKH LURQ\

440" &F&,+" &66" &6)07" -3&-" -3+/," <1-1,+" [$" '&..+%" )1-2" -3+" & +")06:" *)-3+ +%%" *" -3/$"

QRWLRQ RI OLPLWHG IUHHGRP ZKHQ DFWLYH RXWVLGHUYV
EQ)F6+%7+&*6+")<"-3+/,"<&-+"-380"-3+:"&,+@

% 2Q WKH RWKHU KDQG IRU H[DPSOH LQ )JUHHGPDQTYV

DOWHUQDWLYHV E\ 3VWUDWHJILF HYDVLRQV Rl WKH OF&ELC
DQG DQWLSROLWLFDO WHQGHQFLHV' RIIHU 3SRWHQWLDC
X0 ¢ 0 ORMP@+RS6+6WLOO LW LV GLI¢EXOW WR LIJQRUH HF
OF&DUWK\LVP LQ WKH ZD\ WKH SN-VDBR%:D32H/ERO'BID-@NA@D W W K
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E0b**" 28++"$56" 6*4*0=8589=>" E%**" 2&++"E2%6" $++" 25" 4Y*" 93%ES7*C" 34" $" E34
89" 85" Y $+&A1" TS+T73+$4*6" $56" 728*064+1" 94%06*6" 1" 4Y* E*?" *Y &56" 4Y* 97T+5+9
4Y&9"2$1C" WOI&=28" %*43%59" 42" 4Y*"' 5248&25" 4Y $4" :33%6&$59Y &A" 7$5" 25+1" 22
ORQJ DV WKH PDMRULW\ RI WKH SXEOLF DUH QRW DZI
93AA%*99*6@" GA&++C"AY*" G*7256" U2356$4&25[9" 728+%64" 8&742%1" 9**=0" :+":$9*6'
LQGLYLGXDOLVP E\ WKH KHURLF HIIRUWV RI LQGLYLC
WKH VDFUL¢FH RI *>/88L I WWRDRRMYVQFH WKH ¢UVW )i
U&5$++1C"4Y*"*56"2E"cG*$%7Y";1"U2356$4&25b"%*8*$+9"4Y*"U&% 94" GA*$) %" $9"
BHFRQG )RXQGDWLRQ ¢HOG DJHQW ZKR ZDV LQVWUXP
DOO DORQJ QRW MXVW FDOFXODWLQJ WKH HYHQWV L
F5'93=C'"W9&=28"4%&*9"234"6&EE*%*54' $AAY%2$7Y*9"42"$5 *EE*74&8*" 3$%6&$
&5"4Y*'723%9% 2E' @Y $+"( "4%&+2:1@"W" 72594$54" 4*59825" &9" T%*$4*6" 1" 4Y*
2$1" 4Y*" &56&8&63$+" Y*6249" X" E%2=" G*+625[9" :26+&)*" S+$5" 42" 4Y*" &56&88&63
FRZER\ OLNH KHURHV DQG WKHLU *UHDW 0DQ DFWLR
=$58&A3+$4&259"2E"4Y*"G*7256"U2356$4825" X +$%:*+1"%*=$8&5"2349&6*" 4Y " *5*0/p¢
927&*41"92"$9"42"EST7&+&ASA*"4Y*8%"-3$%68 S5OV S W9 "9Y 279"
WKDW WKH ¢QDO JXDUGLDQV RI WKH 6HOGRQ 30DQ DU/
IRU LPSHUVRQDOL]HG DFKLHYHPHQW DQG FROOHFWL
LQGLYLGXDO LQVSLUDWLRQV WR VFLHQWL:,FDOO\ FDO
A%8+2:1"9**=0" 42" +56" 2&AY" 4Y*" %*43%5" 2E" 4Y*" &5688&63%+" Y*062" $4" 4Y*' 9$=+"4
$9" &4" $99*0649" 4Y*" Y&B6*5" 7254%2+C" &4" $+92" *:&59" 42" 7259&6*%" Y27" 4Y*" =$¢
$2$%6*5+09"2E" *&5:" 725496 2++*6" T%*$4*9"$"6$5:*06"2E"; 24 Y "94$:5$4& 25" $56"8&2+*5:
2AA2984&25@"F5"E$T4C"$9" 2+ QY $++" 9 C"WO&=28"=$)*0"4Y &9"&542"$"A2&54" 2E"
TXHVWLRQLQJ JXDUGLDQVKLS L'@'3&K ("D U DHAKB@& QW H [

B:<$G3#- | ,&0,01$ 1 3/42,/0-", * 5$%&:; * 3| #4, H#2$
* 1 #40/+,-:$>#4-3-$ .02,>.23/+%$ 0,1 SHS

'LWK WKH 7KUHH /DZV RI 5RERWLFV LQ $VLPRY{V HDUGC
S+$5"$4"+:&5585: " 2E AFM)*$+"( "4%&+2:1C":24Y"9*%&*9"94$%4" 284" $5"&6*$" 2E
$")&56"2E"7+27)22%)" 4Y$4" A%24*749"Y3=$5841" 257" 9*4" &5"=24825@"V/22*8*%C"
AY*'T23%9% 2E"4Y*"'942%68*9C"; 24Y "9 0b&* Q" +*$6"42"$" =206+ $ 7 488*":35%68&S$5IY &A"
7254&53239+1"72%%*749"&49"723%9*@"F5"4Y*"942%8+9"6&97399*6":*+22C":3$%68
+&50" $9" $" Y3=$5M;3&+4" 72=A34*%C" ;34" *82+8*9" :*1256" 2Y$4" Y3=$59" 7$5"

FRQFHLYH UHVXOWLQJ LQ UHVHQWPHQW RYHU DQG T

LRL



I"HS68& )+, H'%."#/()-.0)12-&0"- #3",)".)6H#" %7

F5"4Y*"+$4*%"?2%)9C"4Y*"0$?9"2E"_2;24&79"43%5"4Y*"'=$7Y &5*9"&542":3$%6&$59"4
$%*"524"68&94%$74*6";1"A*%925$+"=24&8*9C"4Y*"?$1"4Y*"Y 3=$5"$:*549"$%*@"H34C
F'?2&++"$%:3*C"4Y*9*"942%&*9"$+92"%*82+8*"$%2356"4 Y *"%*73%%&5:"E*$%"2E"94.
7$39*6";1"422"*EE*74&8*":3$%6&$59Y &AC"$9"*8*5"4Y*"=$7Y &5*"&54*++& *57*"9**=0Q'
&57$AS;+*"2E"92+8&5:"4Y*"34&+8&4$%&$5"7$+73+$4&25"A%2;+*=9"2E"Y 2?"42"A%28¢
%*$4*94":226"E2%"4Y*"+$%:*94"53=;*% @

ZY*&"()*$+"( "4%&+2:1"9)*4A7TY*6" $" Y3=$5":3$%6&$59Y&A" 4Y%23:Y" 4Y*"
*UHDW OHQ DQG LQVWLWXWLRQV ZKLFK ZDV IRXQG !
A*2A+*[9"352&++8&5:5%99"42"93;=8&4"42"7254%2+@"F4"9**=9"4Y $4"$9"+25:"$9"W9I&=2
FROOHFWLYH JXDUGLDQVKLS LV UXQ E\ KXPDQV SRW
VXEMHFWY RI WKDW JXDUGLDQVKLS LW URXVHV IHDU
URERW RU FRPSXWHU VWRU\ 37KH (YLWDEOH &RQAL
942%&*9C"W9&=28"9**=9"42",*"4%1&5:"234"$"6&EE*%*54"92+34&25"42":3$%6&$59Y
cUVW HQGLQJ XS ZLWK VRPHWKLQJ OLNH D XWRSLD Z
ZRUNV RQO\ WR SUREOHPDWL]H WKLV VROXWLRQ LQ
DV ZHOO NQRZQ VWRULHY DUH VLIJQL{FDQW IRU $VLPI
7259&6*%":3$%6&$59Y &A" 2E" $++"Y3=$5&41"4Y%23:Y" %2;249C" ?2Y&TY" +$4*%" ;*7Z
4Y*",$9&9"2E"W9&=28[9"&54*%7255*74*C"OFH X% ED%" 42" $&5"$"=2%*"6*4$&+*6"
356*%094$56&5:"2E"4Y*"?$1"4Y*9*"942%&*9"7254%&;34*" 42" AY*"4Y*=*C"4Y*"E2++2?¢
9*74&25" 6&97399*9" 4Y*" $AA*$%$57*" 2E" =24&E9" 2E" :3$%6&$59Y&A" $56" =$7Y&E
DLGHG RSWLPL]DWLRQ RI VRFLHW\ WKH FRQVWDQW
Y3=$5"2AA29&4&25"&4"%$&9*9C"$56"4Y*"6$5:*%9"2E"422"*$9&+1"93773=;&5:"42"4)
:3$%6&$59Y &A@

I":2/%%,&B$4) 1/ . A& . '(+&2

37KH (YLWDEOH &RQALFW~ EHFRPHV D VHTXHO RI
942%1"c\8&6*57*Ch" ?Y&T7Y"$+%*$61"Y&54*6" $4":3$%68$59Y&A";1"%2;249@" ZY*" 9.
ZDV ¢(UVW SXEOLVKHG LQ WKH()+X Q B"$%2356V*K4&=R |

ZKHQ $VLPRY ¢(QLVKHG WKH ERRN$S(X ELQRFDIVSERIZIR | W
DGGLWLRQDO (UVW FKDSWHU 37KH 3V\KRKLVWRULDQV
&6*$9" 2E" Y&942%1" &59A&%*6" ;1" d¥25[99 ,Q *7KH (YLWDEOH &RQ
WKH ODFKLQHV HVVHQWLDOO\ VWDWLRQDU\ URERW)

*H 0LOOHU +DVVOHU 3DOXPER DQG %HUJHU KDYH GLVFEXYV
EXW WKH 0OXOWLYDF VWRULHVY KDYH UHFHLYHG OLWWOH I
WR $VLPRYTV WUHDWPHQW RI WKLV WKHPH

LRM



12-&0"-.#3",

*7252=1"$56" A%26374&2BC34" &5" $6684825" 42" A%*+O*54&5:" $5"*$%6+1" 8*069&25" 2E'
WKH FRPSXWHUV RI WKH OXOWLYDF VWRULHV WKH V\
JHQHUDOL]LQJ WKH )LUVW /DZ RI 5RERWLFV WR FRQVL
Y3=$5&41"2&++"*54$&8+b"Q  7KDW TXHVWLRQ ZDV HYHQWXDO«
7*54%$+"7257*%5"2E"W9&=28[9".JL-9"528*+0@

$VLPRYfV FKDUDFWHUV LQ 37KH (YLWDEOH &RQALF)
2E" Y&942%1" $9" &BIAYS+"( " 4%8&+2:1" $56" %*&A*$A*" AY*" 56" 42" $82&6" $5"
CeSTAASIL*54+1"*56+*99+1"717+&7h"Y&I42%1" 2E" C5*?" A%2;+*=9C" $56"$"5+2" 9*06&*
2$%9bTW6 ,Q WKLV VWRU\ %\HUOH\ KDV EHFRPH D :RUC
LV LQYHVWLJIJDWLQJ FRQFHUQV WKDW WMNO"WESERS! Q HV [
VHWV WKH VFHQH E\ GHSLFWLQJ WKH KXPDQ DFFHSWI
%\HUOH\ DQG 6XVDQ &DOYLQ DQDO\]H WKH 3LQHYLWDI
@I%LR@"H1*%6+*1"0b*&4*%$4*9" 4+ T257*A4&25" 2E" Y &942%1" $9" $" 9*06&*9" 2E" &5
FULVHVY DQG H[SODLQV KRZ WKH ODFKLQHV ZHUH G
E062="4Y*Q*'717+*0": 1"68%*TA&S5:" 22%+6"*7252=1"427$%6"2A48=$+"A%29A* & 41"
PLQLPDO FRQALFW 7KLV UHVXOWV LQ D JXDUGLDQVKI
HFRQRP\" WKDW LV 3LQ DFFRUG ZLWHWROISEHVAS L QW H
AYHI10"()%&"()*$+"( CUY*%*"4Y*":3$%6&$59Y &A"&9"52"9*7%6*4>

ZY*" A2A3+$4&25"2E"\$%N4AY")52?29"4Y$4" AY *%*" ?&++" ;¥ 52" 35*=A+21=*54C"52" 28*%M
SURGXFWLRQ RU VKRUWDJHY :DVWH DQG IDPLQH DUH 2

PHDQV RI SURGXFWLRQ FRXOG EH XWLOL]JHG RQO\ L
HT$IYH =G PRYRE D0 THG"42"; 34" ¥ T$304 &4 2$9"4Y 28 9*94"7 23069+ $56"=*5") 52"
&4@"Q-R

W9"W9&=28"&9"4%1&5:" 234" $"524&25" 4Y$4" ;%&5:9" 4Y*" :3$%6&$59Y &A" 234" &54.
2A*5"&594*$6"2E" Y &6&5:" &4C"4Y*" 942%1" 2A*59" 25" $" A29&4&8*" 524*@" V3=$5)&5€

$OWKRXJK WKH\ DUH HVVHQWLDOO\ URERWV WKH ODF
GLVWDQFHG IURP $VLPRYJV LQFUHDVLQJO\ KXPDQ OLNH U
OLNH IXQFWLRQV DQG LQWHUIDFHV WKDW GR QRW SURGX
QRYHOV 7KH\ KDYH EHFRPH JRG OLNH LQ WKHLU YLUWX
WKHPVHOYHV VR PDQ\ WLPHV WKDW WKH KXPDQV ZKR F
XQGHUVWDQG VigBBI2Z® ZRUNLQJV

='AQ"&"3/0-")<"9)"+0-&,:")01%:032$"%0R QH RI WKH FKDUDFWHUV LQ *7KH

HYHQ PRFNV %\HUOH\TV WDNLQJ VPDOO HUURUV WR PHDQ
SRVVLEOH IDLOXUM+R| WK\H BORKIWQERVVLEOH URERW RUL.
&0%"/-"/$"0)-"9+0-,&6"-)"-3+"., +//$+")<"-3+"$-),:@

LRN
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¢QDOO\N JLYHQ FUHGLW IRU EHLQJ DEOH WR PDNH D FK
Y3=$59C"7%*$4&5:"$":3%%6&$59Y&A"4Y$A"?2%)9@

F5"$66&48&25" 42" 4Y*" 927&$+MAY &+292AY&7$+" 6&97399&259C" 4Y*" 942%1"
2E"H1*%+*1[9"&54*%8&*?9" ?2&4Y"4Y*" 24Y*%" <2M2%6&5$42%9@" ZY &9"*5$;+*9" W9
HISORUH WKH SHDFHIXO XWRSLDQ VRFLHW\ WKDW WK
$+$578&5:" $749>" &E" 4Y*%*" &9" 28*%A%26374&25" &5" 92=*" %*:&25C" 4Y*" 22%)E2%
6&%*74*6"42"$524Y*%C"$56"A%2;+*=9"$%*"92+8*6"$56" 72=A*59$4&259"$%*"2EE*%
WR PLQLPL]H DQWDJRQLVP ,Q $VLPRYTV YLVLRQ WK
VXFFHHGHG LQ VROYLQJ WKH XWLOLWDULDQ FDOFXC
4Y*" 7% ++M;*&5:" 2E" $9" =$51"$9" A299&;+*@" ZY &9" 72594$54" =$5$:*=*54" $=23549"
42"$"=2%*"$74&8*":33%6&$59Y&A"AY$5"$" =*7TY$5&94&7C" 6*4*%=&5&94& 7" 342A&$
VRPHKRZ VWD\V RQ WUDFN DIWHU EHLQJ SXW LQ PRV
%35"?2%+6"*7252=1"9**=9"42"7%*$4*"$"8*%&4$,;+*"342A&$"8&$"$"*5* %NS ++1"$77*A4*
JXDUGLDQVKLS ZKHUH HYHU\ERG\ NQRZV DERXW LW
&=A%$%48$+8&41"$56"$;92+34*"6*6& 7$4&25"42"4Y*"3+4&=$4*":226"E2%"$++"Y 3=$5&4.
6XVDQ &DOYLQ SXQV WKH ODFKLQHYVY DUH D 3GHXV HJ
9*59*h"Q!%-R@"

V2?2*8*%C" 4Y&9" ?256*%E3++1" %355&5:" :3$%6&$59Y&KA" &9" 257" $:$&E
4AY%*$4*5*6" ;1" 4Y*" Y3=$5" 2AA29&4&25" 42" TY$5:*C" $524Y*%" 2E" W9O&=28[9"
%*73%%&5:" =248EQ8D4" $9" &5" 4Y*" U2356$4&25" 942%1" cG*$%7Y" ;1" 4Y*"

7KH REFDVLRQV ZKHUH $VLPRY WULHV KDYLQJ WKH JXC
VSLULW VLPLODU WR :HOOV{V VR F [()P{FDY RIOERIED-$4Q KLV
T@:*+,&"0$#+ %8+ 2+ C%E&@3+8*BH@ H%H OOV URRWHG IRU D NLQG RI
&0"4)1-$.)E+0" $+9,+-"$)9/+-:8" F3/93" F)16%" &/" -)" ,+'&E+" &0%" %/,+9-"-3+" F),6%" *&$+%"
RQ NQRZOHGJH DQG HGXFDWLRQ $W WKH VDPH WLPH Gt
UDWKHU FRQVLVWHQWO\ VNHSWLFDO RI UHSUHVHQWDWL
KXPDQ KLVWRU\ DQG VSRNH IRU D UXOH E\ H[FHSWLRQDO
S FRQVWUXFWLYH SURIHVVLRQDOV  ZKR ZRXOG KHOS FUHD
'"HOOV{V UHOLDQFH RQ WKH VXVWDLQHG EHQHYROHQFH R
GLVVLPLODU WR ZKDW &DPSEHOO DQG $VLPRY ¢(FWLRQDC
ZRUN VXFK RSHQ FRQVSLUDF\ ZDV D VKRUW OLYHG WKRX
DV VHHQ DERYH $VLPRYfV 6HFRQG )RXQGDWLRQ UXQ RS
FRXUVH $VLPRYfV WDNH RQ WKH ZKROH FRQFHSW RI JXI
PRVW NQRZOHGJHDEOH H[SHUWV DW WKH KHOP RI VRFL}
OXOWLYDF VWRULHV ZKHUH WKH PDFKLQH WKH URERW E

$IJDLQ WKHUH LV D /XGGLWH 26RFLHW\ IRU +XPDQLW\ =~ Ol
%\HUOH\ VWRU\ DQG W)KHP2BBHHG.L/HYAXB RV VYSRVH WKH ODF
DQG URERWYV LQ JHQHUDO DQG FOLQJ WR DQWLTXDWHG

LRO
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U2356$4825Ch" 4Y*" )527+*6:*" 2E" *&5:" 356*%" :3$%6&$59Y&A" :%&5:9" $;234"
UHVHQWPHQW DQG %\HUOH\TV LQYHVWLIJDWLRQV VK
7$5524" =$)*" Q35&54*54&25%+R" =894$)*9C" 4Y*" %*$925" E2%" $52=$+&*9" =394" *"
AY$4" A*2A+"EX6"4Y*="E$+9*"6$4%$" 2%" ES&+"42" T$%%1" 234" AY *&%" &594%374& 2
WRR LW LV WKH DPELWLRXV PHQ ZKR UHVHQW EHLC
$56" 72598&6*%" 4Y*=0*+8%9" cO4%25:" *523:Y" 42" 6*7&6*" E2%" 4Y*=9*+8*9" 2Y$4" &9"
EHVW IRU WKHPVHOYHV DQG QRW MXVW @RR.E@' WROG
|57%"$:$&5C"4Y*5C"WO&=28"%*&4*%$4*9" 4Y*"524&25" 4Y $4" A*2 A+*" T$5524" *" 4% 394
WR GR ZKDW LV ULJKW HYHQ ZKHQ WKH\ NQRZ ZKDW
:3$%6&$59Y &A"42"A%24*T4"4Y *="E%2="4Y*=9*+8*0@"

&DOYLQ DUJXHV LQ IDYRU RI WKH ODFKLQHV EXW
ODFKLQH UXQ ZRUOG LV RQ WKH EULQN RI VRPH NLQ
WKH ODFKLQHV 3FDQQRI%OHRES WIRIEH\SUE"$" 72594$54+1"
OHDUQLQJ IRUP RI DUWL{FLDO LQWHOOLJHQFH WKH\
35%*+8&$;&+8&41"&5"T$%%1&5:" 234" 4Y*8%" 2%6*%9IC"&5"2Y&TY " 7$9*"$51"6&92;*6&*
RQO\ EH IXO,00LQJ WKH FDOFXODWLRQV UDWKHU WK
EHFDXVH WKH ODFKLQHYV DUH HVVHQWLDOO\ URERWYV

WKH\ IROORZ WKH )LUVW /DZ %XW WKH ODFKLQHV ZRU
*&5:C";34"E2%"$++"Y3=$5&41C"92"4Y$4"4Y*" U&%I4"0$?" ;*72=*9>"¢c[2"=$7Y &5*"=$1"
Y$%="Y3=$5&41D"2%C"4Y%23:Y" &5$74&25C" $++2?"Y3=$5&41" 42" 72€1942" Y $%=b" C
IOIR@"

V$99+*%"9**9"&5"4Y*" 7Y $%$74*%"2E"G39$5"<$+88&5"$5"*54Y 39&$94& 7" &54*%A%*44
4Y*"5*7*99&41"2E"7254%2+"$56"W9&=28[9"2?5"1234YE3+"Cc7*+*;%$4&25"2E" :*5*%$+
$56" 722+" 7*%4$&541HF @ % 7KLV UHAHFWV &DPSEHOOfV QR
*5:&5**%0&5:C"A%*9*54"$+92"&5"4Y*"U2356$4&25"4%&+2:1@"F5"E$74C"V$9I9+*%" &5«
G39%$5"<$+8&5"$9"$6827$4&5:" 72=A+*4*"7254%2+"&5"4Y*"=$55*%" 2E"#2Y5"<$+8&5|
GHWHUPLQLVP DQG :LOOLDP *RGZLQTV 1HFHVVLW\ 3
&5"4Y*" 28*%$++" *5*0%$+" $56" ;*5*82+*54" 23472=*"E%**9" 4Y*" |A+$1*%C[" &5"E$74C
=$5&A3+$4*" 4Y*" 7$+73+39" 2E" 4Y*" :$=*@b" QO.R@" V$99+*%" 4Y39" 9**9" d26?&!
[*7*99&41" $56" %*925$57*9" ?2&4Y" 6*4*%=&5&9=" &5" 4Y*" ?2$1" W9&=28" 7%*$4*9" $"
CAD%P62B&7$++1"+&;*%P$4&5:"8&9&25b" QNPR@"W9I&=28[9"8&*?9"2E" :3$%6&$59Y¢

9)"+0-")0"-3+"E/0%")<" +).6+"F3)"4F)16%"*+"&78&/0$-"'8-3+'&-/9$"),"&7&I0$-"-3+"&,~")<"
ZULWLQJ LI WKH\ KDG OLYHTB+DW WLKOHP D § SHIR\S GLLYWXVWH B
WKH KXPDQ UHDFWLRQV WR WHFKQRORJLFDO FKDQJH LQ -

LRP
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AY&9"A$%$62B&TS+"4*59825"&5"Y &9".IN-9"2206)9C"$9"Y *")**AQ"%*43%5&5: 42" 4Y *"52
2E"6*4*%=858&9="E2%"4Y*'=$99*0C";34"E%**62="2E"$74&25"E2%"4Y 29*"?Y 2"=$)*"4Y
FRQVWDQW DGMXVWPHQWY WR WKH V\VWHP

,Q D W\SLFDOO\ $VLPRYLDQ OLQH RI UHDVRQLQJ
DV WKH ODFKLQHV DUH WDNLQJ LQLWLDWLYH WR SUR
IXGGLWHV ZKR DUH URFNLQJ WKH ERDW EXW WKH ODF#
+ MXVW HQRXJK WR VKDNH ORRVH WKRVH IHZ ZKLFK F(
ODFKLQHV FRQVLGHU KDUEWO WRH XYPBRLQYMNYV XQGHUV
Y272"6*A*56+54"25"4Y*="Y 3=$50"Y $8*";*72=*"$56"7259&6*%6"4Y *"4Y Yo*$4"42"4Y *&%%"
275" BRIA*S TS AY%*$4"42"Y 3=$5)&56[9"?*++M:*&5:C"4Y 39"A%*9*068&5: "4 Y *=9*+8*9
+RZHYHU XQGHUVWDQGLQJ KXPDQ SV\FKRORJ\ WKH
H[SODLQ WKHLU EHKDYLRU EHFDXVH WKH\ NQRZ WKD'
:33%6&$59Y&A"c=$1"=$)*"€39"Y3=$59f"35YSAAL"$56"=$1"Y 3%4"23%"A%&6*@"ZY*"
ODFKLQH FDR'BRW=$)"39"35YSAALBIYOORC"*7$39*"84"89";2356";1"
AY*",%2$6"8*069&25"2E"4Y*"U&%94"0$? @"W9&=28[9"A29&4&8*"8&*?"2E"%2;249"4Y 3!
42" 72598&6*%$48259" 2E" $" =$7Y&5$4*6" :35%68F$59Y &AC" =206*" o+ +&$;+1" *4Y &7+
Y3=$59C"$9"*8*5"4Y*"*$%+1"942%1"C\8&6*57*0" &=A+&*6 @"ZY&9"&9"$")&56"2E"C*4Y
WHFKQRORJ\" WKDW DVVXUHV WKH VXUYLYDO RI KXPD

$GYRFDWLQJ LQGLYLGXDO IUHHGRP DQG EHLQJ KR
+294"849"275"9$1"&5" 849" EGARNARG2" 4Y*":35%6&$59Y &AC"H1*%6+*1"*BAY%*99*9"
WKH VDPH FRQFHUQ DV WKH )RXQGDWLRQHUV LQ WKH
22%6+B6M?*$% 1" <$+8&5C" Y 22*8*%6C" AY*" A299&: &+8&41" 2E" $" %*43%5" 42" $5" $++MAC
FRPSXWHUL]JHG ZRPE LV D *ZRQGHUIXO  VXUUHQGHU
URERWLF ORJLF ZRXOG PDNH 3D O C!'FOGNREL\WWB+ES'D O O
FRQFOXGHV GLFWDWHG E\ WKH 7KUHH /DZV WKH OI
9278*41" &5" $" 6&Y*T4&25" AYS$A" CTY%*$4*9" =206%" 5*4" YSAALS*99" 4Y$5" 35YSAALS
SUHIHUDEO\ ZLWKRXW WHOOLQJ XV VLQFH LQ RXU LJ

¢JKW FRB QIJHKLOH $VLPRY VHHPV SRVLWLYH DER X
72=A34*%9C" 257" Y*"4%&*9" 234" 4Y *"&6*$"2E" Y $8&5:":3$%68$59Y &A"234"&5"4Y*" 2/
Y 06*8+0649" 42" AY*" 524&25" AY$A" AY*" 4%3*" *BA*54" 2E" :3$%68$59Y &A" =394" Uo*=
KLGGHQ IRU LW WR ZRUN 7KH ZULWLQJ RI 37KH (YLW
AY*"+56&5:"2E"4YT0"()%&" () *$+"( DQG ERWK HQG E\ DI¢UPLQJ W
$" Y&66*5":3$%6&$59Y&A@" V*%*C" WI&=28[9" 8&9&25" 9**=0" 42" &=A+1"4Y$4" $" ?2&
%*9&:5$4&25" 42" :35%6&$59Y&A" 7$5" " $7TY&*8*6" 25+1" ;1" $++22&5:" Y3=$5)&56"
WKH LOOXVLRQ RI UHWDLQLQJ WKH QDO SRZHU RI C

LRQ
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ZY39C"W9&=28"9**=9"42"*56"4Y&9"4Y23:Y4"*BA*%&=*54"?Y*%*" Y*" 94$%4*6C" 354¢
%*72598&6*%&5:"&4"&5"Y&9".JL-9"$66&4&2BF 28 F*$+"(  "9*N&*9@

" -$,4$28'49' )™ 1/.,4&.'(<) 4%/() $(%).! +& . A

G4$%4&5:"&5"4Y*" IN-9"$56" 725485385 "$++"4Y*"2$1"4Y%23:Y"4Y*" JK-9C"W9&=28)|
OXOWLYDF VWRULHV IXUWKHU SUREOHPDWL]H WKH LG
:3&+4"342A&$C 85 "QE"4Y*1"$+92"E*$43%*"$"942%1"2Y *U*"4Y *"=$ 7Y &5*"%$4Y *U"+:
EHFRPHYV DQ DOO SRZHUIXO JRG DV VHHQ DW WKH H
(YLWDEOH &RQALFW’' LV VWLOO HVVHQWLDOO\ D URER
85" $" 22%+6" 2Y*%*" 4Y*" T2=A34%%9" Y $8*" SAA$Y*54+1"*82+8%6" ;*1256" 4Y*" 0$?9"
RI 5GRERWLFV $VLPRY QHYHU FRQQHFWHG#®WXH 0XOW
&"()*$+( ZRUOG EXW WKH\ DUH D VLIQL,FDQW H[SORU
AY*=*" 85" AY*&Y%" 275" %&: YAC" $56" A%288&6*"$" ;%686 " 42" WI&=28[9" 4%*$4=*54" 2E"
:3$9%68$59Y &A"4Y*=*"E%2="4Y*" JN-9"42"4Y*" JL-9@"

$00 RI WKH VWRULHV WDNH SODFH LQ D ¢FWLR
:3$9%68$59Y &A"&9")5275" 1"$++C"$56"?Y &+*"942068*9"+&)*"cZ Y * T*$6"S$94b"Q.IN/R"$
3$QQLYHUVDU\’ RQO\ IHDWXUH WKH OXOWLYDF LQ
RQ LWV SRWHQWLDO DQG WKH SRVVLEOH FRQVHTXHQF
$%*" 422E2+6" &5" 4Y*" 950" 4Y$4" 4Y*1" 25" 4Y*" 255" Y$56" T+++,%$4*" 4Y*" =$TY &5*9["
$:8+&41"42"4$)*" T$%*" 2E" Y 3=$58&41C";34" 25" 4Y*"24Y*%" Y $56" *:&5" 42" 725986*%" 4
Y3=$5"28*0%6*A*56+57%"25"4Y *"72=A34*0%9C"$56"4Y*"8&993*9"%*93+4&5:"E%2="84@"

$OUHDG\ LQ 3)UDQFKLVH’ WKH ¢UVW SXEOL\
=$7Y&5$4*6"6*4*%=85&9="8.9"4$)*5"42"$5"€ %2587 *B4%*=*C"$9"4Y ' 72=A34*%"6*7 &6'
AY*"U*Q3+49"2E"AY ¥ DY 24+ ¥ 437 48 25", $9*6" 25" 25+1"25+"824* % C" ce5f24" 4Y *"9=$%64*¢
RU WKH VWURQJHVW RU WKH OXFNLHVW "ERR@"BEX VW W
DGGLWLRQ WR GUDZLQJ DWWHQWLRQ WR WKH TXHVWL
$8*06$:*" 2E" 4Y*" 5$4&25C" AY*" 942%1" $+92" Y&549" $4" 4Y*" 4*56+571" 2E" :3$%6&$5¢
42" =$)*" &56&8&63$+9" $" 7254%2++$;+*" =$99" 1" *8*5&5:" 234" 6&EE*%*57*0@" F5" 4Y
VWRU\ WKH OXOWLYDF MXVW OLNH WKH ODFKLQHV RU
$"A$52A4&725"2E"92%49C"$9"&4"&9"CE*6"$++"4Y *" S U U *DH+RSB)R5:"
LWV GHFLVLRQ ,QGHHG DV WKH VWRULHV SURJUHVV
=206*"+&)*"$"AS52A4& 7 25"$+92"8 5" 4Y *"9*50* 2E"$"A%&I25C 52" =$44*%"Y 27" ¥5+82+*5
‘KLOH HYHU\ERG\ NQRZV RI LWV H[LVWHQFH SHRSOH ¢
942%1"%*A*$49"4Y*"G*7256"U2356$4&25"*BA*%& 57+ 4Y $4"&4"&9"$" CRY Y& +*"4$9
~KR"42"Y$8*"$77%99" 42" 4Y*" 22%6)&5:9" 2E"4Y &9":3$%6&$59Y &A>"CZY*"'+*99" &9")52"

LRR
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DERXW OXOWLYDF WKH OHVV FKDQFH RI DWWHPSWHG
?Y2"9*%8&7*" &HH"QKOR@"F5"24Y*%" ?2%69C"4Y*1"422"5**6" 42" )**A" &49"*99*54&$
2A*%$4&259" 9*7%*4" E2%" &4" 42" ?2%)C" 4Y39" %*&4*%NPA&S:" 4Y*" &6*$" 2E" 4Y*"
:3$%6&$59YA@

7KH JHQHUDO WRQH RI WKH OXOWLYDF VWRULHV L
$VLPRYfV RWKHU ZRUNV ,Q 3-RNHVWHU" OXOWLY
2E"Y3=2%"?Y&TY"&4"%*8*$+9"42" *" $";*Y $8&2%$+"*BA*%&=*54";1"*B4%$4*%%*94¢
?Y2"94361" Y3=$5)&56@" W9" 4Y*" *B4%$4*%%*94%&$+9" 6&9728*%" 4Y$4" Y3=$59""
IRXQG WKLV RXW WKH\ HQG WKH H[SHULPHQW DQG [
WKLV VWRU\ FRPSXWHUL]HG JXDUGLDQVKLS LV LQ Wl
ODVWHUV"™ ZKR NQRZ ZKDW TXHVWLRQV WR DVN RI Wl
F72=*" ce+H&)* AY*" T*+AY&T" A%&*94*99Ch" ?Y2" :&8*9" c2%$73+$%" $56" 2;973%
$597*%9b"R,J.R"E2%"4Y*="42"&54*%A%*4@

$V $VLPRY FRQWLQXHV WKH OXOWLYDF VWRULHV
524825"4Y$4" AY*" &57%*$9&5:" 6*A*56*57*" 25" =$7Y&5*9" +*$69" 42" $" 94$+*" 927&*41
4Y$4" +$7)9"6%&8*" $56" &5528%$4&25@" U2%" *B$=A+*C" &5" cG2=*6$1b" Q.JN/RC"$"¢
$,234"$"9&=A+*"H$%6"72=A34*%"?Y29*"92+*"E3574&25"&9"42":*5*%$4*"%$562="E$&?
4$+*9C"%*$6&5:"$56" ?%&4&5:" Y$8*" ;*72=*"+294"$%49"$56"4Y*" 7Y &+6%*5" $%*"4$3
42";¥72=*"c$"7254%2+M;2$%6" :3$%6" +&)*"*8*% 125 FHYIR@ " V3=$5)&56"
9*¥*=0"=20p*"*59+$8*6"4Y$5"E%**6"; 1"4Y*9*"72=A34*%9C"?Y&7Y"6*7&6*"&E"92=*4Y &5:"
C?23+6",*":1226"E2%"*8*%1,;261"2%"5H4%Q KLOH WKH VWDJQDWLRQ
THA$;&+8&41" &9"=$&5+1"$";$7)6%2AC" 4Y*" 942%1" $+92" %*7*&8*9" $5" 2=&5239" *56¢
?2Y*5"4Y*"2+6"H$%6" 72=A34*%C"%*A%2:%$==*6";34"$,$5625*6";1"4Y*"7Y & +6%*5C"
VHHPV WR DFTXLUH D WRXFK RI FRQVFLRXVQHVV +HQ
*E2%*'&49"7&%73&49"E$&+"$4"$"?&9Y C"2%"$"4Y %*$4>"cCW56"4Y*"+&44+*"72=A34*Y
4Y$4"72=A34*%9"?23+6"$+?7$19":%27"?&9*%"$56"=2%*"A2?7*%HE3+"354&+"92=*6$1X
92=*6$1X92=*6$1Xb"QHP-.R@

3)HHOLQJ RI 3RZHU" ,QGYV SHUKDSVY HYHQ OH
V*%6*C" Y3=$59" %*6&9728*%" 4Y*" $%4" 2E" 9&=A+*" $%&4Y=*4&7C" +294" E2%" :*5*%
WKURXJK GHSHQGHQFH RQ WKH OXOWLYDF RQO\ WR
JRYHUQPHQW RI¢FLDOV VHH WKH VNLOO ZLWK QXPEH!

JURQLFDOO\ KRZHYHU WKH FKRVHQ DYHUDJH FLWL]HQ
TXHVWLRQV ¢QGV SULGH LQ WKH DFW RI 3WKH VRYHUHLJ(
'"HPRFUDF\ KDG H[HUFLVHG RQFH DJDL& LWV IUHH
3)6%/07")0"-)"-3+"/661$/)0"-3&-"31'&0$"&,+"$-/66"/0"9)0-,)6 @

LRS
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AY*"=$7Y&5*Ch"$56" WO&=28"%*8*+9"&5"4Y*' 715&7&9="2E" 6*A&T4&5:"$"?22%+6"?Y*
AY&9"5*?+1"E2356"+&:*%$A&25" E%2="=$7Y &5*Q"?2&++":+"30+6"25+1"42"2&5"$"94$+*=$
2$%" C2E" 72=A34*%" $:$&594" 72=A34KUIP QR@ V*%*C" W9&=28" A%*9*549" $5"
896258 7" %*8*%0$+" 2E" Y&O" 393$+" 6*A&T48&25" 2E" AY*" =$7Y &5+ $9" 4%3*" +&;*%$48&
DUP\ RI(FLDOV HYHQ SODQ EXLOGLQJ D *PDQQHG PLV
=206*"68&IAY59$;+*"4Y$5"$"72=A34*KMPPOR@

7KLV GDUN LURQ\ FRQWLQXHV LQ 3$00 WKH 7URXEC
HYHQ WKH OXOWLYDF LWVHOI VHHPV WR ORVH KRSH
A%24*749"Y3=$5)&56"$56"*8*061"&5688&63%+"CE2%"4Y*": 2 ERRPI$ RAS 34"
&4"&9"$+92"$" =8&56M%*$685: " A$52A4& 725" 4Y$4")5279"+8+0614Y &5:"$: 234" *8*061:26'
$56" A%*8*549" 796&=*" *E206*" &4" *8*5" 4$)*0" A+$7*@" V3=$59" 9**=" 9306A06&I&5:+:
OLWWOH FRQFHUQHG DERXW WKH IDFW WKDW 30XOWI
A%&B$71h" $56" 4YS$4" c=$5)&56" Y$6" Y$6" 42" $7)527+*6:*" 4Y$4" &49" 4Y23:Y 49" $56"
&=A3+9*0"2*04*"52"+25: %04 " O*TOR@MHTY KLOH WKH VRFLHW\ UXQ E\
WKXV DFTXLUHV HYHQ IXUWKHU DI¢QLWLHV WR D SULV
&A9H+E"YS$9" ¥72=+"$" AV&I25*%" 2E" &49" 2=5897&*57*C" &4" C;*$%9" $++"4Y*" 4%23;
AY*"22%+6"25"&49"9Y 23+6*%9"$56" 84" EIUELK*6h"OKHQ LW LV ,QDOO\ L
2Y$4" &4"2$549" E2%" &49*+EC" &49"$597*%" &9" 90&=A+1>" dH/REBIRC"GRE" Q
11"&49"289Y"E2%"6*$4Y C"%*$6*%9" $%*" $8*%64*6" E%2="$51"725986*%$4&25" 2E"?Y
72=A+*4*"739Y&25&5:"E2%"Y 3=$5)&56"223+6"+8*543$++1"+*$6@

WHAY23:Y" 4Y*9*" 942068+9" $%*" 6$%)*%" $56" =206*" &%25&7" 4Y$5" &9" 393$+
WO&=28C"4Y*1"422" U* A*$4"4Y*'524825" 4Y $4"25"&49"225"Y 3=$5)&56"9*+=9"42"Y $8*
52"2$1"234"2E"&49"717+*9"2E"%&9*"$56"9*+EMB*94%374&25C"4Y $4"&4"62*9"524"6*¢
7$5524" Y$56+*" E%**62=C"$56" =394"4Y 39" *" A%24*74*6" E%2="&49*+E@" F5"4*%=9
JXDUGLDQVKLS KRZHYHU WKH OXOWLYDF VWRULHV D
AY*"2AYSC"$4 +*$94"=206*"92"4Y $5"BE"GA&™ ()*$+"( "942%&*9C":34"4Y*1"$+92"
9*+="42"A%*9*54"$"8&*?"AY$A"4Y &9"2A*5": 3$%6&S$59Y &A"$+7$19"+*$69"42"+8*5"=204
6%$94&7"A%2;+*=9"4Y $5"4Y*"Y &66*5"25*@"

W5"*B7*A4&25" 42" AY&IC" &5" 7254%$94" 42" AY*";&A44*%" &%251" 2E" CZY*" U**+
3RZHU" RU WKH DQ[LHW\ RI *$00 WKH 7URXEOHV RI W
4XHVWLRQ’ LV VRPHWKLQJ RI D KXPRURXV GUDPD\

= $V VXFK WKLV VWRU\ YHHUV IDU IURP WKH LGHD RI W
SUHYHQW zZDUV DQG VR LQFUHDVH WKH QHW ZHOOEHLQJ
WKH OXOWLYDF VWRULHYVY GR QRW IRUP D FRQVLVWHQW Z|
RXW RI KLV JUDQG SURMHFW RI UHWURDFWLYH FRQQHFWI

LRT
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RI FRPSXWHUL]JHG JXDUGLDQVKLS ,Q WKLV VWRU\ Wt
D JRG OLNH EHLQJ WKURXJK VHYHUDO WUDQVIRUPDYV
s*DODFWLF $& DQG ,QDOO\ D *&RVPLF $& WKDW H[LV
4&=*C" &A"*5$:+*9" AY*" Y 3=$5"*BAS59&25" $++" 28*04" 4Y*" d$+$B1C" 4Y*" 6*8*+2A=*54
2E" &==2%4$+8&41C" *BA$59&25" 234" 42" 4Y*" E%254&8*%" 2E" CY356%*6" ;&++&25" d$
e4YS$Af" $%* 4Y*0*" E2%" 4Y* 4&6:b"Q DQG (QDOO\ IXVHV ZLWK
42" *¥72=*"&A9" T2=A+*4*":3$%6835@ KH OXOWLYDF KDV DOUHDG\ D'
WKH VWRU\ VROYHG DOO HQHUJ\ LVVXHV DQG HQDEO!
C$A4*56$54b"Y 3=$59"25+1"A%2BE&*IC"?Y 2"52"+25:*%6"356+%694$56"&49"22%)&5:9>"CE
QRWKLQJ KXPDQ FRXOG DGMXVW D Q&YEIRRAJEVEROL'W T X

RI WKH VWRU\ LV WKH TXHVWLRQ WKDW OXOWLYDF D
$56"$:$85>"CV27?"7$5"4Y*"'5+4"$=2354"2E"*54962A1" 2E"4Y *" 35&8*%69*" " =$99&8*+1"

GHFUHDM%G" 8QWLO WKH HQG RI WKH VWRU\ 0XOWL
3,168)),&,(17 '$7$ )25 0($1,1*)8/ $16KBHIIR@ F5"4Y**56C"

AY* A$+$TA&T " W<"*B&IAD"$+25+" 85" 4Y*"6185:" 3588*%69*" $56"25+1"4Y*5" Y $9"*523:"
GDWD WR DQVZHU WKH TXHVWLRQ

H34" 4Y*%*" 2$9" 527" 52" =$5" 42" ?Y2="W<" =&:Y4" :&8*" 4Y*" $59?*%" 2E" 4Y*" +$94"
TXHVWLRQ 1R PDWWHU 7KH DQVZHU = E\ GHPRQVWUDW
4122@"@"@"@"
ZY*"72597&2395*99"2E"W<"*572=A$99*6"$++"2E"?Y$4"Y$6"257*",**5"$"a5&8*%9*"
$56",%226*6"28*%"?Y$4"?$9"527"<Y$29@"@"@"@"
W56"W<"9$&6C"cO\Z"ZV\_\"H\"OFdVZ'b"
W56"4Y*%0*"2$9"+&: Y ARYR).-R

7KXV WKH FRPSXWHUL]JHG JXDUGLDQ HYROYHV LQWR
UHYHUVHVY HQWURS\ DQG UH FUHDWHYVY WKH XQLYHUVF
&DPSEHOOLDQ VFLHQFH (FWLRQ DV GHVSDLULQJ DWW
*54%2A1"1"&57*99$54"7254%2+"Q$9"524*6"&5" 7Y $A4*%"PRC"Y*%*"W9&=28[9"?2%)"
E2%"=2%*"A29&4&8*"$59?7*%9@"cZY*"0$94"n3*94&25b"&9"$"9A*7&$+"7$9*C"$9"&4"&9
SXVKHV WKH LGHD Rl FRPSXWHUL]HG JXDUGLDQVKLS

Q=37Y&5%4*6R"6&8&5*"7%*$4&25"$56"4Y*"H&:"H$5: @"F5":*5*%$+C"$4"4Y &9"A2&54"
7$%**%C"W9&=28"?$9"=2%*"7257*%5*6"?&4Y " "$82&6&5:"4Y*'cU%$5)*594*&5"72=A+*B

7KLV IXVLQJ RI KXPDQLW\ ZLWK WKH FRPSXWHU VHHPV
$VLPRYTV V QRYHOV 30DQ PHQWDOO\ ZDV RQH +H FR(
DIJHOHVV ERGLHV HDFK UHVWLQJ TXLHW DQG LQFRUU
I[UHHO\ PHOWHG LQWR WKBPRWKHU LQGLVWLQJXLVKDEOH

LSU
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$56"%*A%*9*54*6"4Y*"'=$7Y &5*9"$9"*99*54&$++1"525MY 3=$5"&5"4Y*&%"=24&8%$4&2¢
EXW WKH 0OXOWLYDF VWRULHYV ZLWK WKH H[FHSWLRQ
8&*?9"4Y$4"2"$:$&594"Y &9"393$++1"A29&4&8*"234+22)"25"72=A34$4&25%+":3$%6&$

OXFK RI $VLPRYTV V DQG V ZRUN IRFXVHV R(C
RI JXDUGLDQVKLS DQG WKH ZLOOLQJ VXUUHQGHU WF
4Y*" A%2;+*=9" 2E" 4Y &9" :3$%6&$59Y&AC" Y&9I" 7Y $%$74*%9" %$%*+1" 7$54" 42" *%
:3$%6&$59Y&A" $+42:*4Y*%@" _$4Y*%C" 4Y*1" $%*" 22%%&*6" 4Y$4" &4" 7$5524" AC
*EE*74&8*" %*93+49" &E" =$99*9")52?7" $;234" &4" $56" 72=*" 42" %*+1" 422" =37Y" 25" &
F7$39*'&4"+*$69"42"94$:5$4825@"ZY &9"7%*$4*9" 4V E* SN "4Y $4"?&AY " "422"=3 7Y "7 2=|
:3$%6&$59Y &A"?&++"94$++"Y 3=$5)&56"&594*$6"2E"$&6&5:"&4"X"$5"&993*"4Y $4"WI&
JIN-9"_2;24"528*+9"4%1"42"92+8*@

2°06$,0") 1/ . ,4& . '(+&2)&).(&"-8() $. #6) , "0'%) ' "-$#()
) %) M%&) (%", &8

$V GLVFXVVHG LQ FKDSWHU $VLEPREF®V-%. 88118 RER
Q.JNOR"$561%6*?1)%/'( "Q.JNKRC"9**)"$"?$1"234"2E"4Y*"94$:5$4&25"25";24Y"
\$%4Y"$56"&5"4Y*"GAS7*%"?2%+69"4Y%23:Y"9AS7*'E%254&*% " *BA$59&25"?Y&T7Y"?.
UHLQWURGXFH WKH KXPDQ VWUXJJOH IRU VXUYLYDO
#394"$9" &5"4&*()*$+" (% 4%&+2:1C" &5"4Y*9*" *$%+1" %2;24" 528*+9" &4" &9" 25+1" 4’
*UHDW OHQ ZKR VHH WKH QHHG IRU WKLV I[URQWLHU F
2E"4AY*"Y3=$5"%$7H/'Q,/RC"$56"4Y*1";*:&5"42"94**%"927 &*41"42?$%6"*BA$59&25@"
ZY*1"62"4Y&9"42" %*7T4&E1"4Y*"*EE*T49" 2E" 422" E2%7*E3+" A%*8&239":3$%6&$59)
&5"62&5:"92C"4Y*1" $+92"*5:$:*" &5" :3$%6&$5" $749" 4Y*=9*+8*9C" $56" A%*A$%*" 4Y
:%2356"E2%"%2;24&7":3$%6&$59Y &A@ "W9I"9Y 275"$;28*C"*8*5"W9&=28[9".IN-9"?2%
=28*"E%2="4Y*"*$%+1"%2;24"9Y 2%4"942%&*9C" ?Y&7Y" &57+36*"%2;24&7":3$%6&$
25+1"2E"4Y*" &==*6&$4*+1" A%*9*54" &56&8&63%+"Y3=$59C"427$%6"524&259" +&)*" <
DOO LPPHUVLQJ JXDUGLDQVKLS WKDW ¢(QDOO\ DSSHD

W9'1%E*@1-%"3%/$838,:1%6*?1)%/'( IRFXV RQ WKH SURWDJRQ
H$+*1[9" :%$63%+" $77*A4$57*" 2E" 4Y*" 5**6" 42" *BA$56" E%2="4Y*" 28*0%A2A3+$4*6'
\$%4YC"4Y*1"$+92";*:&5" 42" *94$,+&9Y" 4Y*" &6*$" 2E" %2;24& 7" :3$%6&$59Y &A" 4Y %.
927&$+" *5:85**%&5:@" F5" A$%4C" 4Y*"\$%4Y A*2A+*" $%*" Y*+6";$7)" ;1" 4Y*&%" c94¢
U%$5)*594*&5"72=A+*BBIK-R"?Y&7Y"+&=8&49"4Y*&%"39*"2E"%2;249@"V2?*8*%C"8&
&9"4Y*"GA$7*%9"?2&4Y"4Y*&%"927&*41"2E"72354+*99"%2;249"42" 9*%8*" E*?"A*2 A+*
A2+$%"2AA2984*"2E"\$%AY" " X" ?Y29*"927&*41"&9"4Y *"%*$+"72354*%A$%4"42"4Y *"?2
OXOWLYDF VWRULHV ZKLFK $VLPRY ZDV ZULWLQJ DW W
A*2A+*"+8&8*":3$%6*6";1"=$7Y&5*9"4Y$4";%&5:"$;234"422"=37Y"72=E2%4@

LSL
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WHAY23:Y" 4Y* A%b24$:258949" &5" AY*9*" *$%0+1" %62;24" 528*+9" +$7)" 422+9" 93
$9"G*+625[9"A917Y2Y&I42%1C"AY*1"22%)" 284Y"$" 9&=8+$%"=&99&25"2E":3$%6&$!
DQG WKHLU XWLOLWDULDQ JRDOV DUH HPSKDVL]HG )
72==*549" 427$%6" 4Y*" *56" 2E1% E*@1-% "3% /$AYSW ce&f5" 4Y*" 9+06887*" 2E"
Y3=$5&41[9":226C"4Y*" =&52%" 29%25:9"=394":*" 42+*%$4*6b"Q,ONR@"H24Y"W9&=28
%62;24"$56"Y 3=$5"7Y $%$74*%69"$%*"+5:$:85:"85"$ 748259 "2E": 3$%6&$59Y &AC"6*7&6¢
2Y$4"&9"*04"E2%"Y 3=$58&41"$56" 7Y $4" &56888&63%+"29625:9"=$1":*"&:5206*6" &5" 4Y*
5$=*" 2E" :96*$4*06" :226@" WO" 4Y*1" 62" 524" Y$8*" 4Y*" 7$+73+$48&25" 7$A$7&41" 2E" «
ODFKLQHV RU WKH OXOWLYDF WKH\ SURFHHG E\ WKH '
HDUO\ )RXQGDWLRQ *UHDW OHQ DQG VWHHU WKH FRXL
42723%6" $" 5*?" *06$" 2E" *BA+2%$4&25@" F5" 4Y*" *56" &4" 43%59" 234" 4Y$4" %$4Y*Y
AY%23:Y" 4Y*8%" =$58&A3+$48&259C" 4Y* GAST*%69" Y $8*" SEE*74*6" 4Y*" 723%9*" 2E"\
9278*41";1"$77&6*54C" 4Y*&%"8* % 1" A%+ 57+ 25"\ $%AY " *&5:"4Y *'c359*44+&5:"ES74
E/% WKDW RUJDQL]HV WKH (DUWKYJV UHVHQWPHQW |
ZKLFK FDQ EH 3>P@DQHXYHU>HG®@ LQ WKH GLUHFV
E/%/LX,/IR@

W+92"85"4Y*"9*7256" 2:24"52840@6*?1)%/( % DOH\ ¢ QGV KLPVHO|
LQWR WKH UROH RI D JXDUGLDQ ¢JXUH EXW DV ZDV )
89" $+92" 43%5&5:" 422$%6" 4Y*" 68%*74&25" 2E" =296+ *572=A$99&5:" :3$%6&$59Y &A
%2;249@" H$+*1" A+$549" 4Y*" 9++6" E20%" 4Y*" %62:24& 7" :3$%6&S$59Y &A" 2Y*5" Y+ *BA+
KLV RZQ UROH WR 'DQHHO LQ WHUPV RI WKH 5RERWLF
A%*8*54"Y $%="42"=$5)&56"$9"$"?Y 2+*"$9"123%9"&9"42"A%*8*54"Y $%="42"=$5"$9"$E
856&8863$BIYRQOR@"ZY*"%2;249"4Y*5"4$)*" 25" 4Y &9"6341"2E"A%*8*54&5:"Y $%="42"
Y3=$5)&56C"2Y*5"4Y*1"9*" 4Y$4"4Y*1"7$5"7$%%1"&4" 234" E$%"=2%*" *EE*74&8*+1"4
Y3=$59@

106 6*21)% /(" $+92" A%28&6*9" $" 72354*%6$%:3=*54" E2%" 422" E2%7*E3+
:33%68&$59Y &AC"?Y&7Y"62+9"524"9%+)"42"$7488$4*"Y 3=$5&41C"; 34"*569"3A"739Y &25&!
&4"&542" A$99&8&AL@" ZY*" 528*+" OA*569" 72508&6*%$;+*" 4&=*"*BY &:&4&5:" 4Y*" GA
220%+6"2E"G2+$%&$"4Y%23: Y " H$+*1[9"*1*9C"E2739&5:"25"&49"9A$%0* A2 A3+$4&2E
25"=$99&8*"*94$4*9"C4*5"4Y 239$56"062;249" A* %" Y BIEGIRQ " %*=85&97*54"2E"
AY*$Y0+1"5&5* 4 5AY M7*543%1" G234Y*%5"9+$8*MO4$4*9@"]5" G2+$%&$C 4Y*"W=
86*$+"2E"E%**62="$56"&56&8&63%+8&41"Y $9" 5" T$%%&*6" 42" 4Y ¥ *BAY*=*>" 24Y "HY
$56"$"G2+$%6&$5"92782+2:&94" T&A*" AY*" W=*06& 7$5" T*7+$%$4&25" 2E " F56* A*56+57*
AY*" C35$+&*5$;++" %6&:YA9D" 2E" C+&E*C" +&;*%41C" $56" 4Y*" A3%93&BIZE" Y SAA&S™

,Q WKH 6RODULDQVY YLHZ WKH\ KDYH 3WKH cUVW

LSM



12-&0"-.#3",

9278$+"&58*54&25" 9857 4Y*" E$%="069"2E" G3=*%&$"$56"\: LA4" &58"6M416" 7 &4&*9b"
(O,RC™5$;+16", 1"4Y*'027&$+"94$;8+&A1"4Y $4"4Y*"A29&A%2587"%2; 249", %&5: @"ZY &
D VLPLODU NLQG RI VWDELOLW\ DV WKH RQH EURXJK
OXOWLYDF ,Q LWV IXO,OPHQW RI DOO KXPDQ QHHGV
Y3=$59"$%6*"4Y*"+*&93%6*" 7+$99"25+1@"@" @" @"$++"=*5"28++"Y $8*"$++"4Y*1"7$5"
?$54b"@9%0IR@"F5 HS+*1[9"8&*2C"Y 27*8*%C G2+ $%&$59"Y $8* 4$)*5"4Y * T*7+$%$4
2E"F56*A*56*57" 42" 4Y*"$;93%66" *BA%*=*>"*8*061"Y3=$5";*&5:"&9" 92" &5688863$+"
$56"E%*"4Y$4"4Y*1"$%* " $++"$+25*@"F5"*99*57*C " G2+$%&$"&9"4Y *"3+48=$4*"OSE*
AY $4"++49"2BERE"4Y *"AY*993%*C";*7$39%"&4"+$7)9"524"25+1 " E%254&*%"6%&8*C";34
NLQG RI VRFLHWDO LQWHUDFWLRQ ZKLFK OHDGV WR D
Y3=$5"$:$3&594"Y 3=$5C"4Y*"7Y &*E"8&54*%*94"&5"+&E*"89": 25D =294 2E "4 Y *" &5 4*++*
8$+3*9"$%0*":25%D" =294 "2E "4 Y * %+ $925" E2% "+ &8&5CRANREN"Q
,Q *7KH (YLWDEOH &RQALFW’~ WKH FKDUDFWHUV

STT*AAS+" 4Y*" CA%$6* 2EE" X" 4Y*"+299" 2E" 92=*" &56 88863+ E%**62="E2%6" 4Y*"
RI VRPH VRFLDO RUGHU DQG IUHHGRP IURP YLROHQFI
A349" &4@" H34" *B$=&5&5:" 4Y*" G2+$%&$5" 927&*41" 2Y*0%*" 348&+&ASU&S$589="9*
9377*6"E3++1"&5"A%28&6&5:"4Y*":%*$4*94": 226 " E2%"*8*%1;261C"W9&=28"7257+3¢
AY$4"&A"223+6" +*$6" 42" &=A%&I25=*54" &594*$6" 2E"'+& W84 $4BZFE) %6 5(C"

AY*" G2+$%8&$59" $%6*" 4Y39" $" +294" 7T$9*C" $56" &4" &9" H$+*1" Y&=9*+E" ?Y2" 4$)*9" §
427%%6"4Y*")&56"2E":33%6&$59Y A" 4Y$A"223+6" $TA&BA*" AY*" A*2A+* 2E"\$%4Y "
C2A*S"4Y*":$4*9"2E" 9$+8$4&@BHTNR"E2%" A*2A+*"2E"\$%AY";1"*5$;+&5:" OA$T*"
*BA$59825@" a56*%694$5685:" 4Y*" 9+22" 2206)85:9" 2E" Y&942%61C" Y*" E**+9" +&)*"
723+6"9*"&542"4Y* E3438M0/IKRC"A344&5:" Y &="25" A$%%" 7&4Y "WO&=28[9" 24Y*%%"
*UHDW OHQ ZKR ULGH WKH WLGHV RI KLVWRU\ DQG NQ
=394";*"94 %6 @"F5"4Y &9"?$1C HE+*1"9%+)9"42" E%**"Y 3=$5)&56"42"22%) "$4"&49"E:
A24*548$+" 85 BA$59&25C"$56"$+4Y23:Y"Y &9"$74&259"$%6*"9=$++C"4Y*1"$%6*"725¢
=28*0"2E":3$%668$59Y &A@" *543%&5:" E%2="4Y*" 94**+" 22=;" 2E"\$%4Y[9" <&48&*9"
AY*"2A*5"9AST*C HE+*1"4$)*9"%*9A250&;&+8&A1"25" Y $+E"2E"$++"Y 3=$5)&56"92"$9'
5+ AY* &I OASTHEY 2548 % *BAS59&25C 94 %685 AY * =$99%9"427$%6 " $ 7488+
&594*$6"2E "AS99&B*" 72=E2%64"$56"9*73%&A41@

W9&=28[9" .INN" 528%:8% <()% "3% <$14(+30' 6*0A&A*" 4Y*" EST4" 4Y$4" Y*"
72555T49"8A 42" AY "+ QUL BBE " (*$+"( "9*%&*9"25+1"$9 S +27 S+ " +E*E!Q
P/IXPIIR"X"A%2886*9"1*4"$524Y*%"8*969& 25 2E 4 Y * 9$=*"524&25@"Z Y *'528*+"4*++9'
VWRU\ Rl (WHUQLW\ DQ RUJDQL]DWLRQ WKDW H[LVWV
HQDEOLQJ LWV DJHQWV WR WUDYHO LQ WLPH WR DGM
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Y3=$5"93EE*%&5: @"\8*5"=2%*" A27*%E3+"4Y$5"4Y*" G*7256" U2356$4&25" &5" 4Y*&!'
94**0&5:"%2+*C"4Y*"\4*%5&41";*72=*"$5"&594$57*"2E"$++"422"*EE*74&8*":3$%6 & $5!
2Y&TY"9**)9"cAY*":%*$4*94":226"2E"4Y*":%*$4*94"53=;*%b"2E"AL2AODD**"
OLOOHU * SDWURXFK +HUH $VLPRYTV FKDUDF
4Y*"94$:5$48&5:"*EE*749"2E"937Y":3$%6&$59Y &A>

W51"9194*="+&)*" \4*%5&41C" ?Y&7Y" $++2?9" =*5" 42" 7Y229*" 4AY*&%" 2?5" E343%*C" ?&
*56";1"7Y229&5:"9$E*41"$56"=*6&27%&41C"$56"&5"937Y"$"_*$+&41"4Y*"94$%9"$%*"'2
2E"%*$7Y @"ZY*"=*%**B&I4A*5 T 2E"\4*%5&41"$4" 257 ?&A*6" 234" AY*" d$+$T74& T "\=A&Y
Z2"%*942%*"&4C"\4*%58&41"=394";*"625*"$?$ K &AXR.IQR

$V WKH VWXOWLI\LQJ HIIHFW Rl (WHUQLW)\ LV UHFRJC
$,2+89Y=*54C"4Y*"*56" 2E"\4*%65&41" X" $56"W9I&=28"6*=2+&9IY*9" 1*4"$524Y*%"53++
%*93+4"4Y 23: Y 4" BA*%&=*54"25":3$%68$59Y &A@

WE4*9%"4Y*" JN-9C"W9&=28"E2739*6" =206*" 25" A2A3+$%" 97&*57*" A3;+& 7$4&2
DQG OHVV RQ VFLHQFH ¢ FWHRE ()*$H{ W XIPGREID2E+1V &5" W K H
AY*" JL-9@"V27?2*8*%C"E%2=".1/-9"42" JK-9C"Y*"948++"A3;+&IY*6"92=*"528*+9"$56"
=$51"9Y 2064"942%&*9C"92=*"2E"2Y &7Y "6*8*+2A"&6*$9"4Y $4"%* T*&BH'$"+$%0:+06" %62+
JL-9"%*43%5"42"4Y*" 9*%&*9@"F5"4Y*" JK-9C"WO&=28"$+92"6*A$%4*6"E%2="Y &9"
2$1" 2E" 4$7)+&5:" AY*" CU%S$5)*594*&5" 72=A+*Bb" 2&4Y" 942%&*9" $;234" :*5+82+*54"
URERWYVY 27KDW 7KRX $UW OLQGIXO RI +LP’ IR F X
FDSDFLW\ IRU MXGJPHQW ZKLFK OHDGV LW WR UHDYV
Y3=$59"$56"4Y*1"9Y23+6"62=&5$4*"Y 3=$59"&594*$6"2E":3$%6&5:"28*%"4Y *=@
WO&=28" Y&=0*+E" 8&*2*6" 4Y&9" $9" $5" 277$9&25" PY*Uo*" Y*" 2*54" §" E3++" 7&Y6T+*"
GHOLEHUDWHO\ ZURWH D 35RE RMREV H3H QD $6684&2FR U\’
WR WKH RPLQRXV HQGLQJ KH DOVR FRQQHFWV LW Z

$V OLOOHU DUJXHV $VLPRY UXOHV RXW WKH (WHUQD
XWLOLWDULDQLVP WKDW SXWV DQ HQG WR XVHIXO ULVN V
WKDQ SUREOHPDWL]LQJ XWi+O3\%BIBROMWFD 6DXWHR YL HY
VRPHWLPHYV ZH PXVW VXIIHU VKRUW WHUP SDLQ IRU PXFK
ZRXOG PDNH %HQWKDP SURXG’

7KLV URERW MXVWL/HV URERW GRPLQDWLRQ E\ WKH I
37KUHH /DZV RI %%PDQEBVHG RQ WKH LGHD WKDW WKH\ W]
KXPDQV EHFDXVH WKH\ VKDUH WKH VWUHQJWKV RI KXPD:
RQH RI WKH IHZ RFFDVLRQV ZKHUH $VLPRY HYHQ LI LQ S|
&0%",)%)-$@"N+,+2")<"9)1,$+2"-3+")/0-"1$"-38-"&",)*)-"*+9) +$"%&07+,) 1$"F3+0"/-"-3/0E$"/-"I$"
KXPDQ + WKXV LQ IDFW UHLQIRUFLQJ WKH ERXQGDU\ EHW

LSO
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PHQWLRQLQJ WKDW DIWHU WKH ODFKLQHV 3VWHHUHG
9Y2$+9"2E"Y &4 2HAMONRC "4Y*1"AY$9*6"4Y*=9*+8*9"234"42"$82&6";*72=8&5:"c$"
7%347Y"42"=$5)&56Ch"$+4Y23:Y"*8*5"4Y&9" c%*&5E2%7*6" =$5)&56[9" U%$5)*594*&
72=A+*Bb" R%/-KR@" F5" $5" $44*=A4" 42" $82&6" 4Y&9" $44&436*C" 4Y*" %2;24&
FRPSDQLHV FRQVWUXFW VLPSOHU URERWLF DQLPDOV
5$43%*" 42" $82&6" *72+2:&7$+" 7%&9*9@" \8*5" &E" 4Y*" 942%1" *569" 3A" 6*=2594%$
WKDW WKH IHDU RI D URERW XSULVLQJ PLIJKW EH MX'
*:&5"A+2448&5:" 25*C"*$%+8&*%" 25" &4" 9**)9" 42" %*A+$7*"4Y*" 943 +4&E1&5:":3$%6& P!
?8&4Y"352;4%39&8*" =&7%2=$5%$:*=*54@" G4&++C" 257*" $:$&5" 4Y*")*1"92+34&25" &9"
*94$;+&9Y":35%6&$59Y &A"&5"$"?$1"4Y $4"+*49"Y 3=$5)&56"E**+"+&)*"'&4"%*4$&59"7 2!
2E"4Y*"723%9*"2E"&49"Y&942%1@"

837KH /LIH DQG 7LPHV RI OXOWLYDEF’ LV DQR)
A%2;+*=9"2E'=$7Y&5*" 3$%6&$59Y &A@ 'F4"*72=*9'92=*4Y &5:"2E'$"72354*%$%:3=*54"
WR DFFHSWLQJ WKH OXOWLYDFfV JRG OLNH RPQLVFL

GHVSDLU LQ 300 WKH 7URXEOHV RI WKH :RUG ~ ,Q 3/L
4Y%23:Y"92=*"6&9%$94*%"4Y$4"Y$9" +*E4" AY*" %*=$&5&5:" A2A3+$4&25" 4*56*6" ;1" 4)
OXOWLYDF ZKLFK KDV EHFRPH D EHQHYROHQW GLFWD)
2E™4Y&79C"=394"94$56"&5"4Y*" ?$1"2E"Y 3=$5"Y SAALHIREDZ Y *'8&9&259"2E"
DFWLYH JXDUGLDQVKLS LQ 37KH (YLWDEOH &RQALFW’
$,92+34*" +&;*%$4&25" E%2="%*9A259&;&+&41" Y$9" ;*72=*"*EE*74&8*" &=A%&925="
WKURXJK DEVROXWH FRQWURO 7KH OXOWLYDF UXQ
VRFLHW\ VWLAHG E\ WKH RPQLSUHVHQW JXDUGLDQVKL
9A*74$42%9"&5"4Y*"?2%+6"%35", 1"4Y*"'=$7Y &5*C"=*%*+1"2&5:"CE%2="72=;"42"%$8*
&5"$"=&5&=3="53=;*%"2E"%&I[IBGPR@"ZY*"=$7Y &5$4*6":3$%6&$59Y &A"257*"
DJDLQ VHHPV WR EH D GHDG HQG DV WKH SHRSOH ¢(QG
739Y&25*6"+&8*9@"ZY*"942%1"*569"?&4Y"$5"&56&8&63$+&94"Y*%2"E%**&5:"4Y*"Y
I[IURP WKH PDFKLQH RQO\ WR OHDG WR D KRUUL¢{¢HG XC(C
E%**62=@"W9 8%<()%"3%<$14(€$K594*$6"2E"7257*$+&5:":3$%6&$59Y &AC"Y*%*C"
422C"4Y*"4Y23:YA"*BA*%&=*54"6&9=&99*9"4Y*"$44*=A4"$4"342 A&$C"$56"Y 3=$5)&5¢
%*43%59"42"4Y*"94$%48&5:"A2&54"2E"52":3$%6&$59Y &A@"

GA4&++C" *8*5" &E" ?2Y$4" Y*" Y$9" &=$:&5*6" 92" E$%" Y$9" 7%*$4*6" A%2;+*=9"
72=A+$7*571C"94$:5$4&25C" $56" 2AA29&4&25C" W9I&=28"62*9"524"6&97$%6"4Y*" &
2E":3%%6&$59Y&A"$9"937Y @"W+4Y23:Y"&5"92=*"2E"Y&9".JK-9"942%&*9"4Y*"=$7Y (
7$5C" $E4*%" $++C" 43%5" &542" =2594*%9" ?&4Y 234" Y3=$59" 524&7&5:C" 4Y&9" 62*
+*$6" 42" $51" 9A*74$73+$%" 6*94%3748&25" ;1" 4Y*" =2594*%" 4Y $4" %359" $=2)C";34"4
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4Y*" 93EE27$4&5:" :3$%6&$59Y&A" ;1" 4Y*" =$7Y&5*" 4Y$4" A349" Y3=$59" 25" 937Y" §'
Y& Y"A*6*94$+"4Y $4" &4 " %*=28*9"$++"4Y*"*B7 &4*=*54"4Y $4")**A9"Y 3=$5)&56":2&5: @
ZY%23:Y234C" $9" W9&=28" &9" 4%1&5:" 234" 6&EE*%*54" 92+34&259" 2E" :3$%6&$t
4Y*"*=AY$9&9" &9" 25" 4Y*"5*7*998&41" 2E" T$%?&5&$5" 94N&E*" $9" 4Y*" E2%7*" 2E" +&
GULYHVY GHYHORSPHQW :LWK WKH KXPRURXV H[FHSW
W9&=28"$772=A$5&*9"4Y &9"9*54&=*54"?&AY"4Y*"7259&6*%$4&25"4Y $4":3$%6&$59)
A%2637*9" *&AY*%" %*9*54=*54"$4" AY*" A*%7*&8*6" +299" 2E" E%**62=C" 2%" 94$:5%4
$4"422" %*$61" %*9&:5$4&25" $4" &49" =*%71" X" $56" 7257+36*9" $:$&5" $56" $:$&5" 4 Y
:3$%6&$59Y &A"=394" %*=$&5" 7257*$+*6" &5" 2%6*%" 42" *EE*T4&8*+1" A%24* 74" Y 3=
E%2="4Y*=9*+8*0@

F5"4Y*" +$94" 472" U2356$4&25" 528*+9C" 4Y&9" 6&97399&25" ;*72=*9" $" =$44*%
2E"&56&8&63%+"E%**" ?&++"8*%939" 6*4*%=&5&9="E2%"4Y*"=$99*9@" H*7$39*"W9¢
JXDUGLDQVKLS LV D VI\VWHP ZKLFK QHHGV FRQVWDC
GHWHUPLQLVP IRU HYHU\ERG\ VLQFH WKH RQHV ZKR
427%%6"$";*44*%"?2%+6"94$19"25"4%$7)"=394"%*4$&5"4Y*& %" "E%**62="2E"$74&25(

B:?§ #)&02% 1 3/42,/0-", * 58 -, &>@-$91IK-$ 0 &>#+-$
1023%&++# %! >#HP%&O- % &3-0#--

L W&'()*$+"(M-%<).1 "Q.JL,RC"W9&=28"=$6*"Y&9"+25:M$?$8&4*6"%*43%5"42"4Y*"
&"()*$+"( "9 %&*9C"$56"4$7)+*6"Y *$6M25"92=*"2E"4Y *"7%&4&T7&I=9"4Y $4"Y &9"2%&
&"(*$+" (" 4%&+2:1" Y$6" :$AY*06*6" 28%06" 4Y*" 1*$%9@" WI&=28[9" .JL-9" 528*+0'
FRQWLQXH WKH VHDUFK RI KLV V OXOWLYDF VWRUL
524" 943+4&E 1" 6*8*+2A=*54" 20" 8&2+$4*" AY*" Y 3=$5" 56" E2%" &56&8&63$+" EY%**6:
F5"$66&4825"42"+&5)&5:"4Y*"%2;24"$56" U2356 $4&25 " DAHEFDE 3% K *=("
Q.JLPR"$56""$-%*()% <FB+41%.JLNRC"$9" 68&97399*6" &5"9*74&25"O@PC" 7254853’
AY*"942%1"2E"*$%+1"Y3=$5"9AS7*"9*44+*=*54C" 284 "$"E2739" 25" 4Y*"%62;249"$9" 4
%*$925"4Y*&%"2$1"8542"43$)85:":3$%68$59Y &A"2E"$++"EIEBBIBBE) %
<*4$: "Q.JLIRC"25"4Y*"24Y*%"Y$56C" 7254&53* 082 %+"(M-%<).1 "+*$8*9"
RII UHODWLQJ WKH ¢QDO HYHQWYV LQ $VLPRYTV ¢FWLR
E23%"528*+9C"WO&=28"6*8*+2A0"Y &9"$%+&*%"%2;24&7"$56" A1 7Y 2Y &I420% & 7$+"
2E" Y3=$5841" &542" $" 524&25" 2E" 72++*74&8*" 72597&2395*99" 4Y$4" *572=A$99*9" §
Y3=$5)&56"$56"*5$;+*9"94**06&5:"&4" 427$%6":%*$4*%"Y SAA&S*99 @"
ZY&9"%&5:9'$;234" 4Y ¥ T+$OY " *47++5"8 56 88&63%+ E%**62="$56"6*4*%=8589=C"
2%"$9"F"2&++"4%1"42"9Y 22C " 4Y*" T+$9Y " *4 25" 3$%6&$59Y &A"$56"4Y *" E*$%" 2E "4
856888&63%+841"$5602%" 7%*$488*" &5&A&$A88*"356+%" 422" =37Y"94$;&+&41@" <%«

LSQ
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2E4*5"E2++27*6"W9&=28[9"73*"$56"8&*?*6"4Y*";$44+*" *4?**5" 6*4*%=&5&9="$56"
E%**" ?2&++"$9"25*"2E"4Y*")*1"4Y*=*9"&5"4Y*" B Q&FH+" "4%&+2:1C";34"$9"F"
Y$8*'524*6"4Y%23:Y234"4Y &9"94361C"&4"9**=9"4Y $4"?Y*5"*B$=&5*6"=2%*"7+29*+1(
4Y*"$+4+**6"6*4*%=8&5&9="&9"25+1"E2%"4Y*"=$99*9C"524 " E2%"4Y*" A2 ?7*%"*+&4*"4Y
&5"7254%2+@"F5"$66&4&25C"W9&=28[9"8*%1"524&25"2E":3$%6&$59Y &A" X" &=A+*:
E\ FRQVWUXFWLQJ JXDUGLDQ DFWRUV IURP HDUO\ UR
942%8&*9" 25?7$%6" X" 9**=9" 42" 94*="E%2="$" 7*%43$&5" 342A&$5" 6%&8*@" T*9A&4*
A*%=34$48&259"4Y%23:Y234"4Y*"1*$%9C"*8*5"W9&=28[9"+$94"$66&4&259"42"4 Y *"9*
72548&53*"4Y*"<$=A;*++&$5"9*$% 7Y "E2%"Cc$";*44*%"?$1"2E"62&5:"4Y&I@b

84&-&4] . #&%6)-(C)I"##$ | %&-$)&'). &302/ | ,&O@-$#21#

W9&=28" 2A*5&"()*$+"(M-% <).1 E\ TXHVWLRQLQJ WKH PRVW I}
$993=A4&25" 2E" 4Y*" G*+625" S+$5C" 4Y$4" &9C" ?Y*4Y*%" &4" 9Y23+6" ;*"' E2++27*€
$++@" W4A" 4Y*" ;*:&55&5:" 2E" 4Y*" 528*+C" 4Y*" *5*0:*4& 7" 1235:" 72357&+=$5" d2+$E
7TUHYL]JH ¢QGV KLPVHOI LQ D VLWXDWLRQ DQDORJRX\
$4" 4Y*" *:&558&5:" 2B™ ()*$+"( 7UHYL]H VHHPV WR EH WKH RQO
XQGHUVWDQGYV WKH VLIQL{¢FDQFH RI KLV VRFLHW\TV .
UDWKHU WKDQ FOLQJLQJ WR WKH SDVW ,Q KLV \RXW
A$%4&7&A$4&25C"c42";*"234"4Y*%*C"&5"4Y*" =& 66+*" 2 E&)8F Y6 KRB SR HBQY &9
LQGLYLGXDOLVP PDNHV LW D GLVWUHVVLQJ UHDOL]DW
94&++"8&5"7TY$%0:*@

7TKURXJK 7UHYL]JH RQ WKH fUVW SDJHV RI KLV UF
43$7)+*9"4Y*" *$%+&*%" $993=A4&25982E/*S¥*( "4%&+2:1@"0&)*"'=$51"*$%+&*%"
$VLPRY FKDUDFWHUYV 7UHYL]H DFNQRZOHGJHV WKH (
EXW KH DOVR DGPLWYV WKDW KH GRHVY QRW ZDQW WR E
$56" =27)9" 4Y*" 94%3$5:*" 72=A+$7*571" ;1" ?Y&TY" 4Y*" =$5&A3+3$4&25M2%&*54*6"
U2356$4&25"93;=8&49"42"4Y*"G*+625"S+$5>

W96*"123"356*%"4Y*"&=A%*99&25"4Y$4"4Y*" G*7256"U2356$4&25"&9"62&5:"4Y&9"E2%'"
@"@"@"FI5[4"&4"T+*$%"42"123"E%2="123%")52?+*6:*"2E"A2+&4&T79"X"2E"4Y*" A%$74&7
SRZHU DQG PDQLSXODWLRQ *+ WKDW W KHI1YODPHOARRLQJ L\

5HIHUULQJ WR WKH SDVW DV WKH 3*ROGHQ $JH RI WKH
KHURHYV VHRE*GHLMVEPRY DSSHDUV WR WDON WKURXJK 7
RI SXOS VFLHQFH (¢FWLRQ PRUH JHQHUDOO\ ,QGHHG WKH
OLIH SXOS KHURHYVY DQG PDUNV D UHWXUQ WR WKHVH ¢JX
ZLWK 7UHYL]H DV WHK3*+*PDQ RI DFWLRQ"

LSR
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JRU WKH ¢UVW WLPH LQ $VLPRYJV VHULHV WKHUH VI
2E"AY**AY&T9"$56"9*50&;&+&A1"2E"E2++228&5: " 4Y* G*+625"S+$5C Y *U*"4Y*" A*2A
WKH ¢UVW )RXQGDWLRQ 3ODERXU DQG VZHDW DQG EO
E2356$4&25" c=*%6*+1" 7254%2+" @" @" @" ?2&4Y" *$9*" $56" 2&4Y 234" %&9)" 42" 4Y*=9
®).1% OPXOOR@"()% &"()*$+"( " *56*6" 2&4Y" 4Y*" G*7256" U2356$4&25[9"
Y&66*5" 8&742%1C" ;34" Y*06*" 4Y*" 5*6" 42" 7254%2-+" &5688863%+9" 9**=9" 42" 52" +25;
$342=$487$++1"93%A$99" 4Y*&%" 56" E2%" E%**62=@"\8*5" T%@" T$%*++[9" 7259A&
QHYHU UHDOO\ TXHVWLRQHG 6HOGRQYV 30DQ RQO\ Z
24Y*04"Y$56C"2$549"42"7+$&="Y 89"2?75"6*94&51@"

$V 7UHYL]H YRLFHV VXVSLFLRQV WKDW WKH 6HFRQ
WKH FXUUHQW )RXQGDWLRQ OD\RU KDV KLP VXSSRVH
9¥56"Y&="25"$"0*7%*4"=899825"42"&58*94& : $4* AV =FAWHBL]H LV DVVLJIQ
4%$8*+"72=A$5825C"Y &942%& S5 #$528 BIFHESAY *1"9*$% 7Y "E2%"4Y *'G*7256"
U2356$48&25C"4Y*"528%+"+72=*0"$"%$4Y *06" 4% $68 48 25$+"$68*543%*'94296 1 C"$5"$+
AYS+$5 ESEA$948 T 821$: X T2= A+ 4* 28 AY "AY ¥ 93A*U&2%" 4 TY52+2: 1" 2E" " 4Y*8%"9Y
AY+&*4%I$+@ "

VHAOG+C" 422C" AY*" 5$%0%$4&8*" :&8*9" 8287+ $+92" 42" 4Y*" G*7256" U2356$4&
$%6:3=*54" E2%" 7257*$+*6" :3$%66&$50Y RA@" <255*748&5:" AY*" JL-O" 528*+9" 42" 4Y*"
JO-9"9*06&*9C" 4Y*" 5$%%$A&E*" *5E2%67+9" $" 9*50+" 2E" 71 7+8&7$+&41" 42" 4Y*" A2&54
AY*G*7256"U2356$48&25"A%24$:25& 94" GA2%" d*56&; $+"+8*5"+22)9"Co*=$%)$;+1"+&)*

,Q OD\RU +DUOD %UDQQR $VLPRY ¢QDOO\ SUHVHQWYV D
HDUOLHU PDOH PDQLSXODWRUV DQG FULVLV VROYHUV %
KHU QDPH LQ KLVWRU\ DQG E\ KHU LQGLYLGXDOLVP ZRX
WKH 6HOGRQ 30DQ WKDQ OLYH LQ 3DQ (PSLUH LQ ZKLFK :
PDQLSXODWRUV RI WKH3HFRQG )RXQGDWLRQ’

S3HORUDW IXQFWLRQV DV $VLPRYTV QDUUDWLYH WRRO
MXVWLI\ WKH FRPLQJ JXDUGLDQVKLS 3HORUDW DOVR SRI
QRW PDGH XS RXW RI D YDFEXXP WKHUH LV D NHUQHO
PLIKWI3E™H ~ +

7KH LQWHUIDFH Rl WKH VKLSYV FRPSXWHU EDVHG RQ P
&)10-$"-)"&" & +"")'+0-")<"9)0-+".6&-/)0")0"-3+" 1-/6/-&,/&0/$" &0%" . & T'&-I$")<"-3+"
ZKROH VHULHV $V 7UHYL]H YLHZV WKH JDOD[\ RQ WKH \
LPDJH E\ XVLQJ QRWKLQJ EXW KLV PLQG 3DV WKRXJK KH
DFFHOHUDWLQJ LW WZLVWLQJ LW IRUFI3&4 LW7WRVVSLQ
PRPHQW RI YLHZLQJ WKH JDOD[\ EHFRPHV DQDORJRXV WR
WKH PDQLSXODWLRQV RI $VLPRYTV SURWDJRQLVWV LQ W
KDQGY DOVR TXLWH OLWHUDOO\ VKDSH WKH 8QLYHUVH Z
RI *DOD[LD WKURXJK WKH VKLSTV FRPSXWHU ODWHU RQ L

LSS
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4Y*"1235:" G*+625b%P1%.-NR"$56"4Y*" G*7256" U2356$4&25" $993=*9" $:$&594"

4Y*"U2356$48&25"$"A29&48&25"9&=&+$%"42"25*"4Y*"U2356$4&25"Y*+6"$:$&594"4Y*"]
(PSLUH $W WKH VDPH WLPH DV 7UHYL]H UHDOL]JHV WI

&5"7254%2+"2E"4Y*"U2356$4&25C" d*56&;$+"6&9728*%9"4Y$4" 4Y*" G*+625" S+$5" &

&9"7254%2++*6";1"$5"*54&41" 2349&6*" 4Y*"' G*7256"U2356$4&25C" c28*%%&6&5:b" 4
7254%2+"c524"42"6&9%3A4" ;34" 42" ALY AR@' ZY &9" ;*72=*9" 1*4" $524Y*%"

P44+ E2%" AY ¥ EY**"?&++"2E"AY*"223+6M;*" A22* %"  + & 4*>"

'H SODQ D 6HFRQG (PSLUH LQ ZKLFK ZH ZLOO EH Wtk
RWKHU JURXS LV VXSSRUWLQJ WKH 30DQ HYHQ PRUH
7$5524" ;*" A+$55&5:" 42" +*$8*" 4Y*" 6*7&9&25M=$)&5:" 4ABYE&++" =$)*" 4Y*"
GHFLVLRQV + EXW<MR..RKDW HQG"

WO" 4Y*9*" =$5& A3+$48259" 7%*$4*" U*A*$4*6" +$1%%69" 2E" 7257*$+*6" :35%6&$59Y ¢
$VLPRYfV ¢QDO DGGLWLRQV WHR'SABKHS$FKURDREORI\ RI
EHFRPH D VHDUFK IRU WKH ¢QDO DFWRU WKDW FDQ
$+$BL@"ZY*"524825"4Y $4"4Y &9"5*7"35)5225": 3$%6&$5" *54841" 223+6" *"c729=&7"
$+4%38949Ch"?Y2"22%)"c234"2E"4Y*"+28*"$56"4%394b"$56"c?&4Y 234"6%*$="2E"%*",
&).1%.JIRC" &9" $" +$3:Y&S5:" =$44%%" *8*5" 42" 4Y*" G*7256" U2356$4&25*%9" 7Y 29*"
%6*2$%6" 89" 4Y*" A%2=8&9*" 2E" *72=85:" 4Y*"%3+*069" 2E"4Y*"G*7256"d$+$74&7"\=A&Y
F56**6C"4Y*"5$%%$4&8*"'9Y 229" 4Y $4"4Y*"G*7256"U2356$4&25" &9"52" =2%*" &==35*"
42"'C6*94%374&8*" T2=A*4&4&25C"2E"A2+&A4&TIC"2E"7+$2&5:"3A?$%HAMA"$++"7294

WKDQ WKH ¢UVW )RXQGDWLRQ WKXV HPSKDVL]LQ.
4Y$4"89"524"6%&8*5";1"&5688&63$+&94&7"Y 3=$5"=2488*9@"

2Q WKH SODQHW *DLD 7UHYL]H DQG 3HORUDW GL\
VWHHUV WKH ERWK )RXQGDWLRQV 7KHLU ¢UVW FRQ\
d$&$5" 22=$5" 2Y2" *BA+$&59" Y2?" d$&$" &9" $" 72++*748&8*" 725978&2395+99" 4Y$4’
93%A$99*9"4Y*'G*7256"U2356$48&25"$9"4Y*"$74&8*":38%68$59"2E"4Y *' G*+625"S+$E

CMA$&$@" @"@" @"W56"4Y*":%2356@"W56"4Y29*" 4%**9@"W56"4Y$4" %$;;&4" 28*%
4Y*":%$99@" W56"4Y*"=$5" 123" 7$5" 9**"4Y%23:Y"4Y*" 4%**9@" ZY*" ?Y 2+*" A+$5*4" $56
HYHU\WKLQJ RQ LW LV *DLD :HYUH DOO LQGLYLGXDOYV .
;34" 7" $++"9Y $%*"$5"28*%$++"72597 &2 39 19FMNKC ' 2%&:&5$+"*=AY$9&IR

ZY*'d$&$59"9**"52"A%2;+*="2%"+299"2E"&56&8&63$+&41"&5"4Y*" A%29A*74"2E"=*%
P&AY"AY*"T2++*74&8*"72597&2395*99C"?Y & TY"E2%"4Y*="*54$&+9"$OA*749"2E"$"=1¢
*BA*%&*57*" 2E" 35&25>" CF" %*=$&5" $" Y3=$5" ;*&5:" X" ;34" $;28*" 39" &9" $" :9%023A"

LST
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72597&2395*99" $9" E$%" ;*1256" =1" :%$9A" $9" =1" 72597&2395*99" &9" ;*1256" 4Y$4"
2E" 25%" 2E" AY*" =307+*" 7++9" 2E" =1" & RADWRNLR@" W9" W9&=28" +22)9" E2%" $"
2$1"42":2"*1256"4Y*" 6&7Y242=1"2E" 4Y*' 6%&8*" E2%" &56888&63%+"9*+EMAY%*9*%8¢
8%06939" 4Y*" :226" 2E" 4Y*" 72==35841C" &5" 4Y*" d$&$59[" 9Y$%*6" 72597&2395%99" Y*
¢iQGV D ZD\ WR H[LVW LQ KDUPRQ\ ZLWK WKH UHVW RI
AY*"U2356$48&259C" *7$39*" ce&f4" &9" 524" E2%7+6" 25" e4Y*=f" E%2="2349&6*C":34"
6*8*+2A*6"E%2="4Y*"&59&8JHQPK,R@

&"()*$+"(M-%<).1 "4Y39" A%*9*549" $" 72=A*4&4&25" *47**5" U2356$4&25C"
BHFRQG )RXQGDWLRQ DQG *DLD IRU WKH UROH RI DQ X
AY*" 98=&+$I&AZH Q" A5  AY* 422" U2356$4&259[" 6*A*56+5 7 25" =$58&A3+$4&8*"
A2+8&4&T79" 2E" 7254%2+C" 4Y*" 5$%%$48&8*" 9*49" d$&S" $9" 4Y*" 93A*%8&2%" :3$%6&4
$V *DLD DUJXHV WKH ¢UVW )RXQGDWLRQ ZRXOG U]
E$++5" d$+$748&7" \=A&Y*C" +*$685:" 42" C$" =&+8&A$%1" \=A&Y%*C" *94$;+&IY*6" ;1" 94
=$&54$85*6" ;1" QA%&E*C" $56" *8*543$++1" 6*94%21*6" ;1" 94%&E*D" $56" 4Y*" G*72!
U2356$4825" 223+6" *' c$" A$4*065$+&94& 7" \=A&Y*C" *94$:+&IY*6" ;1" 7$+73+$4&2
=$&54$&5+6": 1" 7$+73+$4825C " $56"&5" A* U A*43$+"+&B&S5:"6*$4Y": 1" T$+73+$4825@"F
+$6*$6"56h" Q). 1%0-LR@

*DLD UDLVHV WKH TXHVWLRQ WKDW WKH &DPSEH
SROLWLFV QHYHU DVNHG :KDW ZLOO PDNH VXUH WKF
SRZHU 3ZLOO WKH\ DOZD\V EH JXL@H¥OWRE'BD'UH WR
$:$85C" Y$8&5:"52":3$%68F$5IY&A" 2" Y$B&S5:" 4Y*" 29625:")&56" 2E" :3$%68&$59Y &A"
AY*"E2%="2E" A$4*065$+89=";24Y"9**="42" A%2637*" 6*$6"+56"927&*4&*9@" d$&S$" Q$!
+$4%06" 25" d$+$B&SRC 25" AY*" 24Y*%%"Y $56 C" 2EE*%9" =343$+"&57+39&25" &5"4Y*"72.
72597&2395*99"%$4Y*%"4Y$5"$" Y &*%$% 7Y 1" 2E *B7+39&25" E%2="A2?*%"E2%"4Y*
%H3++6": 1" 4Y* E*P>"

d%*$4*%" d$&S$ " d$+$B&S$ " \8*% 1" &5Y$;&4*6" A+$5*4" $9" $+&8*" $9" d$&$@" @" @" @" V
$+$B1"$56"25*"4Y$4"7$5"*"=$6*"E$82%$; +*"E2%"$++"+&E*"&5"?$19"4Y $4"?*"1*4"7 $552
E2%*9**@"W"?$1"2E"+&E*"E356$=*54$++1"6&EE*%*54"E%2="3++"4Y$4"Y$9": 25*",*E2%
%*A*$4&5:"525*" 2E"4Y*"2+6"=& 94UV Q-LR

3DOXPER GHWHFWV LQ $VLPRYfV *DLD *DOD[LD DOVR
IHPLQLQLW\ DQG PRWKHUKRRG 30RUH WKDQ PHUHO\ EHL
)<"B&/&"-)"¥)-3":)10%&-/)0$" &0%")<"-3+"D+9)0%";) 10%&-/)0"-)"-3+":) 10%&-/)0"/$"-3&-")<"&"
VXUUHSWLWLRXV PRWKHU ¢JXUH WR KHU PDOH ZDUG RI |
DFWLQJ DV WKH KLGGHQ ERG\JXDUG RI D PRUH LQJHQXRX

LTU
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:LWK *DLD *DOD[LD $VLPRY WKXV RXWOLQHV D VROX
+%99259" 2E" Y&942%1" $%*" +*$%5*6@" WA" 4Y*" 9$=*" 4&=*C" &4" %*&4*%$4*9" 4Y*".
*BA$56"42"93%888*";1";3&+6&5:"AY*" 3+4&=$4*" *=A&Y*" 2Y *%*" $++":$+$B1"*72=*Q"
25%":%85:C"$56"%*4$&59"94$;8+&4A1"$9"4Y ¥ T 2++*T4&S8*"4Y $4"$+2$19"+22)9"$E4* %" &

WO"937YC"d$&S$" 725485349 4Y ' <$=A:*++&$5"*5:&5**06&5:"92+348259@"]5"4Y*

93%ES$7*C"4Y*" d$&$59[" A$I42%$+"*B&IA*57*" 94%&S8*9" $7$1" E%2="4*TY52+2:1C"; 3.
Y$%=258239"A$942%$+" 2$1"2E" +&E*" 25" d$&S" Y $9"**5"; 3&+4'514%6 2{DRCD
$56"&594*$6" 2E" &==*%98&25"&5"5$43%*C"4Y &9"=$)*0" &4"$" A%26374" 2E" 4*TY52+2:
$68$57*"$56"*5:85*%&5: @"F4"&9"72594%374*6C"524"$"=$5& E*04$48&25"2E"$51"5$4:
[$+$57*C" $56" &49" $%6*5M+&)*" 5$43%*" 9" %o*$++1"$"=$9988*" +&8&5:"=$TY&5*"?Y

FRQVFLRXVQHVV LV VHW WR FDOFXODWH WKH HTXDWL
WKLV WKH *DLDQVY EUDLQV DUH 3;UPO\ LQFXOFDW!
0$79"2E"_2;24&79Ch" *7$39*"ce&fE"Y3=$5841" 723+6" *"=$6*"$" 9&5:+*" 206:$5&9=C"

LW ZRXOG EHFRPH D FRQFUHWH REMHRWM$®XEA"W FR
U2++272&5:"4Y*9* 0$79C" d$&$" &49*+E" 7$5524" =$)*" 4Y*" 7Y 2& T+ 2E" 2Y*4Y*%" 2%" 52
42"94$%A4" 72=;&585:" 4Y*" :$+$B1" &542" d$+$B&S" *7$39*" &4" 7$5524" :*" 93%*" 2E" 4Y
23472=*"2E" d$+$B&S@" U2%" d$&$C" 4Y*" U&%94" 032" &9>" c$&S" =$1" 524" Y $%="+&
AY%23:Y" &5$748&25C" $++27" +&E*" 42" 72=*" 42) N$BE=ERQ" ZY&9" %*A*$49" 4Y*"

EURDGHU YHUVLRQ RI WKH /DZV RI 5RERWLFV ZKLFK

(YLWDEOH &RQALFW ~ DQG JRHV RQ WR XVH WKH /DZV
AY*":3$%6&$59[*4Y&T$+"726*@"

*DLDYV VROXWLRQ WR WKLV GLOHPPD LV WR KDY
2&4Y" Y&9" %$AY*%" =194&7$+" C357$551" $,&+&41" 42" %*$TY" %&:Y4" 7257+39&25¢

ZKDW ZRXOG VHHP WR EHK)UQGOER@FIGHQVVEDDBDWWDHYL]H W
F72=+9"$" )1'-% 1A% F*0:+(* E2%" W9&=28[9" A+24+&5*C" 4Y 39" &++394%$4&5:" Y 27" 4

PDFKLQHYV LQVXI¢FLHQW GDWD IRU PHDQLQJIXO DQV
WR EH EULGJHG E\ WKH KHURLF KXPDQ LQWXLWLRQ 7

7JUHYL]JHTV *XQFDQQ\ DELOLW\" Rl FRUUHFW LQWXLWLRC
PRUH HVRWHULF DQG SDUDVFLHQWL¢F LQWHUHVWY DQG
GLVFXVVHV WKH VXSUHPDF\ RI KLPVHOI $VLPRY DQG SU
9/,96+2"&$"80"4+773+8&%"@"@"@"F3)",)*$"1*:"3/$"E0)F6+%7+")<"$9/+09+"+-9@J"-3)$+"&,) 10
“34,"<,+496) ") <" 8O0 +07" &F6+"-)" . +96/9-"&O9L, &-+6:2"F 3+ +"-3+:"$++")06:" &0%)'8"
22DF9*@@+G*$$*&#+HW@AO HY LTH IV 2JLIW RI ULJKWQHVV' LV QHY
GRXEWYV DERXW LW DQG IHDU WKDW KH PD\ EH IDOOLQJ L
12&3) ZKLFK HITHFWLYHO\IZEZB)D S XMR DIQK$V VPR VIEKQL YN H S
RQ ZKDW RWKHUZLVH FRXOG EH VHHY DV WHKBWWR B UE DEOMD :

LTL
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ASY%$62B "2E"4Y*"528*+>"$+4Y 23 Y "4Y*'942% 1 +&5*"7257+36%9"284Y"$"6*7898&25"42"
D FROOHFWLYH FRQVFLRXVQHVV WKDW HQFRPSDVVH'
E$74"*49" 42" *B*%7&9*" 3+48=$4*" &5688863$+841";1";24Y"=$)&5:"4Y*" 6*7898&25C"§
%*=$&5&5:"2349&6*"&49"*EE*T49@

F5" 4Y*" *56C" d$+$B&$" 9%+=9" 42" *" WO&=28[9" $44*=A4" $4" *44&5:" $%2356"
DAY AY*" 348+8ASY&S5" T$+73+$4&25" A%2:+*=9" $56" 4Y*" $68*069*" *EE*749" 2E" Y3
856&8&63$+&9="?Y&TY"=$)*9"&4"&=A299&;+*"42":$9*"3$%6&$59Y &A"25"4Y*'93AA29*
$+4%3&9="2E" 4Y*" *5+& YA*5*6" 6*9A249@" T*OA&A*™" AY*" %*A*$4*6" $44*=A49" &5" \
(FWLRQ $VLPRYTV LGHDO RUJDQL]DWLRQ RI KXPDQ VI
2206)"$9"+25:"$9"&4" &9" 6*A*56+54" 25" &5688863$+9@" ZY &9" +*$69" Y &="427$%6"$"C
72%%*T4&5:"2%: $5&9="4Y $4"*99*54&$++1"+22)9"234"E2%"&49*+E @"W9"W9I&=28[9"
$'72++* 7488 T259782395*99"72=:85%9"$++"Y 3=$59"356*0%6"$"93A*%94%3743%*"2Y &
89"$5"856&8&63%+"*85:"&5"&49" 275" %&: YAC"4Y &9"=$)*9"4Y*"Y SAALS*99"2E"4Y $4"*
AY*"9$=*"$9"AY*"5*4"Y SAA&S*99"2E"$++"4Y*" &5688&63$+"Y 3=$59"$99278$4*6"284Y"
DV OLOOHU SRLOWV RXW

$IWHU 7UHYL]HYV GHFLVLRQ LQ IDYRU RI *DODI[LD
JRXQGDWLRQV DUH VHQW KRPH WHOHSDWKLFDOO\ DG
AY*"8&TA2%1"4Y*1"4Y&5)" 4Y*1"$44$&5*6@" ZY &9" A+24"=$5*38+%" &9" E$=8+&$%"E!
*56" 2E710"()% &"()*$+"( >"*8*6125*" 4Y&5)9" Y$B*" 4Y*1" 225C" $56" 4Y*" 9*7%*4"
:3$%6&$59Y&A" 7254&53%9" 2&4Y" $5" $66%6" +$1*%@" 0&44+*" Y$9" 7Y$5:*6" &5" ?Y
VHHPV MXVW DQRWKHU URXQG Rl PDQLSXODWLRQ DQG
72==54"4Y$4"C\$%4Y" 89" AY*" A$94"$56" F[="48%*6"2E"4Y*" A$94@" d$&$"&9"4Y*"E3-
@).1%0,.R"93=9"3A"4Y*"'528*+@"F4"&9"$9"&E"$+92"WO&=28"Y &=9*+E"89"+22)&5:"E2%
234"2E"2%&485:"$;234" 4Y ' *56+*09" 71 7+*9" 2E"%&9*" $56" ES++@"WO" S*+296$4[9" 72
A28549"422$%6"E343%*C"&4"$+92"7%*$4*9"$5"*BA*74$4&25"2E"92=*4Y &5:"5*? @

'HS A&(& ! -$&$2/0 ). '4) (5 . #). 1 %()™) 1/ . A& . '(+&2

WE4*%" %*43%58&5:" AR"YS+"( " 9%%&*9" &B"()*$+"(M-% <).1 C" W9&=28"
7254853%6" 4Y*"%2;24" 942%8&*9" 284Y" 4Y*" 4Y 8%6" Y12 BA"BABY%"3% K*=(C"

QYRTY" 4&*9" 4Y*" 422" 9*06&*Q" 42:*4Y %" E%2=" 4Y*" 24Y*%" *56" 2E" AY*" 7Y%252+2
WO&=28[9" .JL-9" 22%)9" =$)*" 72354+*99" %*E*%*57%9" 42" Y &9" *$%+&*%" 942%&*9" $!

,Q WKLV VROXWLRQ XWLOLWDULDQLVP GRHV QRW VHH
SDUWV RI VRFLHW\ DUH MXVW SDUW RI WKH VXSHUVWUXF
ORQJ DV HYHU\RQH IHHOV WKDW WKH\ KDYH D VD\ LQ WKI
RSSRVLWLRQ WR WKLV GHYHORSPHQW 7UHYL]H ¢QGV WK|

LTM
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9Y272"$2$%*5+99"2E"4Y *"$5$+ 19*0"$56"7%&4& T&I="4Y $4"Y &9"9*%&*9"Y $6":$%65*%6*6"
AY*" 1*$%9@" U2%" *B$=A+*C"WO&=28[9" 39*" 2E" Y&942%1" $56" &49" A% 2;+*=9" Y $8*"
524*6" &5" $5$+19*9" :1"\+)&59" QIKX..-R" $56" V$99+*%%" Qcd2+6*5" Wb ... X..JRC"
$56" 2Y*5" H$+*1"&51%!"#'$-%"3%K*=( YLHZV KLVWRU\ (OPV RQ 3WK
A&25*%9" @" @" @"4Y*"E2356&5:" ESAY*%ICh" Y*" &9" %*A%*9*54%6" $9" *&5:" 72597,
Y22'cAY*"Y$:82:%S$AY &7 "$448436* 2E"Y 8942%E&$59b"*49"&5"4Y *"2$1"2E"Y &9"$44*=4
356*%694$56'"C4Y*"%2$6"%39Y 94%2KAOKC OLR 2E"Y &942%1"X"$5"356+%694$56&5:"
AY$4"T2=4Q" 42" AY " E2%* 28 AY " AY " +$4*%6" AQ1TY 2 SOLIHR SEHEBYoK*=("
DOVR FRPPHQWY RQ WKH QDUUDWLYH TXDOLW\ RI KL
WR UHDG LW DV VXVSHQVHIXO ¢(FWLRQ 3+LVWRU\ ZD'
84" 2$9" 7$4$94%2AY &7" $56C" 2Y &+ 4Y$A" =&Y 4" =$)*" $:92%:85:" 8&*?&5:C" &4" =$6
Y2%%&;+*" +&88EH'Q :KDW LV PRUH $VLPRY LQWHJUDWHYV
URERW VWRULHV LQWR WKH HDUO\ P\WKRORJ\ RI WKL\
G39$5"<$+88&5"942961"cO&$%D";*72=*9"$5"$57 &5 AKYHHR"QY $4"E2%6*9Y $6279"
AY*"%p2+%" 2E" AY*" 4+ ASAY&T" %2;24" _@"d&9)$%6C" $56" 4Y*"528%+" 72593==$4*9"4
Uo*+$4&259Y A" F4PHE HE+*1"$56" 4Y*" G2+$%6&$5" d+$6&S TH+=$%6%6*C" 25+1"Y &54*(
&511%6*?1)%/'( @

ZY*" %*4%29A*T4&8*" 8&*?" WO&=28" Y$O" 25" 4Y*" 2Y2+*" 9*068*Q" :&8+9" Y&=
AY*" 2AA2%A435&A1" B #'$-% "3% K*=(042" %*?296&4*" 4Y*" &5&A&S+" O4*AQ" 2E" 4Y*"
:33%68$59YRA@" _*&4*%$A&5:" AY*" 5*7*998&41" 2E" *BA$59&25C" U$942+E*" 0o
229%6%8*9"$;234" AY*"W3%2%6$5" 289Y" 42" 9*44+*"5+2" A+$5+49" 92" 4Y $4" 4Y*'5+2" 220%-
223+6"4Y*=0*+8%0" 2;¥1"AY*"ZY%* " 0$29"2E"_2;24&79"$56"62"c524Y&5:"42" Y $%="

$VLPRY ZDV FHUWDLQO\ DZDUH RI WKHVH HVVD\V VHH I
PDQXVFULSW IRU WKH 7#22-B<4#"WUBKEGIK HF EQROWKF WLNRVQOHU V D
HvvD\V DSSHDU DQG ZURWH DQ DIWHUZRUG IRU WKH YR
GHHS PHDQLQJ DQG DOO WKH LPSUHVVLYH VXEWOHWLHYV
WR WU\ 3QRW WR WKLQN DERXW LW WRR PXFK" B3$VLPRY
(ONLQV QRWHV KRZ $VLPRYTV ZRUN FRQYH\V WKH EDVLF
QRW FKDQJH (ONLQV SRLQWV RXW WKDW WKLV LV DOVR '
HVVD\ 36 RFLDO 6FLHQFH )LFWLRQ ~ DQG WKDW WKLV 3XQG
HYHQ WKRXJK DW WKH VDPH WLPH $VLPRY SUHVHQWYV VFI
FKDQJH 49%:0328P00E#+I13=$VLPRY WKHQ HQYLVLRQV D FROOH
&$"-3+"<1-1,+")<"31'&0E/0%2"F3/93"/$"$)'+-3/07"-3&-"F)16%"9+,-&/06:"&$$1'+" 1 6-/<&9+-+ %'
93&07+"/0"31'&0"0&-1,+2"0)-")06:".3:$/9&66:2"*1-"$./,/-1&66:"-)"&66)F"31'&0E/0%"-)"&99+.-"
WKH ORVV RI LQGLYLGXDOLW\ LW HQWDLOV VHH EHORZ

" $VLPRY KROGV RQ WR VW H U HRA8%S%hFHD/QO+HEAMD &I 2 /RO HV |
V QRYHOV WKLV WHQGHQF\ EHFRPHY HYHQ PRUH YLVLE
IHZ IHPDOH FKDUDFWHUVY DQG VKRZHG SUDFWLFDOO\ QR ¢

LTN
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Y3=$5" ;*&5:9C" *&4Y*%" ;1" 72==&99&25" 2%" 2=&99K2bh"RID" F5" $66&4&25"
42" E2%*9Y$627&5:" 4Y*" A+$5*4AM?&6*" 2%0:$5&9="2E" d$&$C" 4Y&9" $+92" A%*9*549"
A%2;+*="2E";1A$99&5:"4Y*"5*7*99$%1"E%254&*%"94%&E*C"$9"6&97399*6"&5" 7Y $A
U$942+E*[9" 2AA25*54" *+6*5" W=$6&%2C" 4Y*"E2356*%" 2E" 4Y*" _2;24&79" &594&43
?$549"72+25&$+&9="7&4Y234"$51"2E"4Y*"94%3::+*"$56"E2%"Y 3=$5M+&)*"%2;249"+
TE5*+"42"7$%8*"4Y*"5*?" A+$5*49"c&542" WBYRUdP93=$5";*&5:9":2" Y *%*b"
QK%P.,R@"H*7$39*"U$942+E*"2AA29*9"937Y"$"+&E*M9$8&5:"92+34&25C" Y*" &=A+6§
$+92"$77*A49"4Y*"6*$4Y " "2E"72354+*99"&56&8&63$+9@"ZY39C"4Y*"'$749"2E":3$%6&:
WKDW $VLPRYfV KHURHV HQJDJH LQ IUHTXHQWO\ VHHF
94%3::+*"$56"93EE*%&5:"E2%" +$%:*"=$99*9C"&5"4Y*" *+&*E"4Y$4"4Y &9"94%3:: +*" 7
4Y*"*56"A%2637*"$"=2%*"8&S$;+*"73+43%*"4Y $4"7$5"93%8&8*@

+RZHYHU OLJKWO\ WKH VRFLDO 'DUZLQLVW *UHDW
JIN-9"?2%)9"9**="42"=$)*"937Y"6*7&9&259C" &5" Y&9" +$4*%" 22%)9" 4Y*" 7Y $%$74*%
$%*"52"+25:%%"$9"2;+&8&239"42"4Y*"Y &:Y" 7294 "2E"AY*":$=*"4Y*1"A+$1"25"4Y*"=$99*!
2E"AR2AH@"ZY*1"9*="=20*"7257*%5*6"4Y$5";*E2%*"$;234"=$)&5:"7Y2&7*9"4Y $4"
4Y*1"7$5";*"93%*" ?2&++"$68$57*" 4Y*":%*$4*94": 226" E2%"$9"=$51"$9"A299&;+*"*8*5"
&5"4Y*" A%*9*54@"ZY IAVEE" $-%"3%K*=(W$942+E*"6%*$=9"2E"E2356&5:"4Y*"
SVI\IFKRKLVWRU\ WKDW KH EHOLHYHV ZRXOG HQDEOH
A%28*5"7*%4$&541"&594*$6"2E"=*%*"Y*%2&7"&5438&4&25>

eZfY*%*" =$1"72=*"$"6$1"?2Y*5"92=*25*" 2&++"22%)" 234" 4Y*"0$?9" 2E"V3=$5&79"
$56" 4Y*5" ;¥ §;+*" 42" AY*6& 74" 4AY*" ;%2$6" 94%2)*9" 2E" 4Y*" E32B%HC? $58"
=&:Y4";*" &5"942%*" E2%"Y3=$5&41C"&594*$6" 2E"=*%*+1":3*99&5:"$('F' 62C" $56"
?Y$4"42"62"42"=$)*"4Y &5:9";*44*%C"&594*$6"2E"=*%*+1"IA*NBLEARUS-@"Q

J)DVWROIHYfV SURMHFW RI UH¢{¢QLQJ WKH SRVLWURQLF
$44*=A4"42"356*%94$56"4Y*"Y3=$5";%$&5"$56"4Y 39" c4$)*" $4" +*$94" $" 9=$++"94*A'
42?2$%6"@"@"@"A917Y 2V RILIRTY; BN "&5"628&5:"92C"Y*"$+92"7254%&;34*9"42"4Y*"

B $V QRWHG LQ LQ WKH VWRU\ 37KDW 7KRX $UW O0LQG
H[FKDQJHG 35RERWLFV’ IRU 3KXPDQLFV ~ +RZHYHU LQ WK
URERW *LVNDUG JHQXLQHO\ WULHV WR GLVFRYHU KXPDQ
SURWHFW KXPDQLW\ $OVR LQ KLV VKRUW HVVD\ 37KH
*LVNDUGTV IRBHPX@DWLE®W OHDYHV RXW 37KRX $UW ~ DQ
+XPDQLFV" PRUH VHULRXVO\ WR GLVFXVV KXPDQ UHVSRQ
KLQGVLJKW LW FRXOG EH VDLG WKDW $VLPRAIE),%" V )RX
)T+ 9&$1&E" &) 1-"-3+"4/7" %+9/$/)0$" *+9& 1 $)23345:93)3/$-), 2" &$" %/$9L$$+%"
DERYH WKH\ H[KLELW WKLV DWWLWXGH DOUHDG\ DW WK
9+,-&/0"8&*)1-"D+6%)0G$"C6&0@"

LTO
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HVWDEOLVKPHQW RI URERWLF JXDUGLDQVKLS ,Q WKH
2E"T$5**+C"U$942+E*[9"A%24241A*C"$56"&5"$"=2=*54"2E"6&94%*99C"Y*":&8*9" T$t
4Y*"72==$56"4Y$4"9**=9"42"+$357Y"4Y*" A%27*99"2E"%2;24":3$%6&$59Y &A>

ehf23"$%*"4Y*"'=294"&=A2%4$54"&56 &8&63%+"Y*%*C"E$%"'=2%*"&=A2%4$54"4Y $5"d&9
$56"F"'A34"42:*AYV*%"@"@" @"W++"2E"Y3=$5&41"6*A*569"25"123@"T25[4"?2%%1"$;23¢
F[="25*"=$5D"?2%%1"$;28488+"@!KYPO.R

ZY&9" &9"4Y*" 348+&ABES5" 6%6*$="4Y$4" =28*9" 4Y*" 9*%6&*9" &542" 4Y*" 6&Y*T4&25
$VLPRY DOUHDG\ H[SHULPHQWHG ZLWK LQ *7KH (YLWD
WKH  V OXOWLYDF VWRULHV %\ KLV RUGHU %DOH\ |
*85:"2&AY"CY3=$5841h"&5"4Y*" 72==$569"2E"4Y*"0$?9"2E"_2;24&79C"$56"d&9)$%6"
DQG 'DQHHO UHFHLYH IXUWKHU FRQ¢UPDWLRQ IRU Vk
$BY Y57 42" AY* ZY %" 0$29"2E"_2;24&79"$56 " A%24*T48&5:"&5688&635+"Y 3=$59"4:
Y3=$5)&56"$9"$"?Y2+*@"

,Q WKH HQG %DOH\ ¢{QGV RXW DERXW *LVNDUGTV '
42"$AAYG*T&$4*"0&I)SY6[9"%62++ 2E": 359683585 689:389*" QO $+02"S$+3=;2"N,R
4Y&Y"A2&54C d&I)$Y6"Y $I"$+U6*$61";**55:$:46"&5"$749"2E 339668 $59Y &A"$56"ES1
2&AY"6894%6*99&5:+1"T2=A+*B"34&+&AB6E$5" T$+73+$4&25"A%2; +*=9@"F4"43%659"
d&9)$%6"2Y2"Y$9"72=""3A"2&AY "4Y*"'524&25"2E " AILTY 2Y &942%1"$56"4Y *"A299&; &+
2E" 7$+73+$4&5:" 4Y*" CY3=$5" +$?79b" 2E" *Y$8&2%C" $56" &59*%64*6" &4" &5" U$942
=&56@"ZY39C"&4"&9"$+92"d&9)$%6" Y 2" Y$9"ABA"4Y*": 226" 2E"Y 3=$5)&56"$9"$" 7Y 2-

DKHDG RI LQGLYLGXDOV E\ GULYLQJ WKHP WRZDUG W
Y3=$5)&56";1"4Y*"E%2548*%C 85" 4Y " A%27*99"$+92"7256+=585:"=$51"8568886 3%+
WR D OLIH RI VWULIH DQG VXIIHULQJ $VLPRY IXUWKHL
U2356$4825":33%668$59Y A" 1":&8&5:"d&9)$%66" +&5*9"+&)*" cAY*" ASAY"4Y$4"=394";
IROORZHG  DQG LW LV IURP WKLV SRLQW RQ (DUWK
4Y*"T$25b" KUOPOC OPNR"?Y&TY " *7Y2"V$%&"G*+625[9"9AETY) &8 4 Y *@"
F5"4Y*"*56C" $++"4Y$4"4Y*"Y 3=$5"Y*062" HE+*1" Y$9"+*E4" 42" 62" &9" 42" $9)" d&9)$%!
=$)*" 930" 4Y$4" HE+*1[9"G2+$%&$5"+28*" &54*%6*94" d+$68$" 2&++";*" Y SAAL"*8*5" SE
Y&9"A$9985:C"$56"%*08:5" 4Y*" $74&8*" 229%)" 2E" :35%6&S5Y &A" 42" $"%62;24" 4Y $4"
=37Y"=2%6*" T$AS +*"2E"7$%%185:"&4"234@

| %&HEY&. '&() . '4) A&& | -$/02$ #: * AHS

7KH ¢ QDO UR ERMOQRIFBKAICAA*59"?2&4Y " d+$6&$[9"Y 2=*"A+$5*4C"
WKH 6SDFHU ZRUOG 6RODULD JRLQJ VLOHQW DQG Z

LTP
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VHYHQWK JHQHUDWLRQ GHVFHQGDQW UHTXHVWLQJ *O
WR ¢QG RXW ZKDPW5KRIESBAERUYH'S "$56'8™"()*$+"( "9*%6&*9"
WKURXJK 'DQHHOfV ADVKEDFNV (OLMDK %DOH\ LV VK
7%898&9"AY$4" 28++"6*4*%=&5+" AY*"*54&%*" E343%*"Y &942%1" 2 BLYAOR"*&5:90" Q
$56"42"BY 294" 4Y*"%2;249" 42" A%24*T4"\$%AY @"WO&E=28"Y*%*"39*9"4Y*"827$;3+$0
Y&9".JO-9"U2356$4&25" 942%68*9" $9" HE+* 1" *BA+&T8A+1" +$;++9" 4Y*" 72=85:"*8*549'
CE343%*" Y &942% UK QRIWO" 4Y*" 798989" &9" :%623: Y 4" 25" 1" 4Y*" $44$7)" AYS$4" 4Y*
*=:QA4*Y*6" GAST*%MOBAY*=$7894" *+6*5" W=$6&%62" &9" A+$558&5:" 42" 7$%%1" 234"
\$%4YE WKH URERWVY DUH IDFHG ZLWK WKH XUJHQW QHlI
A%2;+*=9"2E":3$%6&$59Y &A@"
F5"4Y&9"9843$4825C"&4" 89" 7+*$%"4Y $4"E2%"W9&=28C":3$%6&$59Y&A"; 1"Y 3
+25:%04"9*+=9" A299&;+*@"F5" U$942+E+C"Y*"Y$9" 7%*$4*6"$" =206+ %6*$+&94& 7" 94$4*
WKDQ WKH LGHDOL]HG *UHDW OHQ LQ WKH HDUO\ VWR
*5:$:¥0"85"72504$54"=$5$:*=*54C")*A&S:"W3%2%3$"356+%"Y &9"7254%2+";1"cO2=*"
YDIJXH FRQFHSW RI LGHDOL]HG *RRG ~ EXW LQ WKH H
E$&+3%*"4Y23:Y"Y*"Y$6"5*8*%%"+294"$" 1$84+*h"@BVLPRY DOVR ¢QDOO\ .
IHPDOH FKDUDFWHU WKH SRVVLELOLW\ Rl EHFRPLQJ D
KHU VWDWXV DV D OHJHQGDU\ ¢JXUH LQ WKH VHWWO
2$%"$56"*593%*" A*$7HXTR-KR@"ZY 39C"9Y *'72=*9"7+29*'42"$"V$%6&5M+&)*"Y *062"
ZKR ¢QGV MR\ LQ KHU DELOLW\ WR LQAXHQFH SHRSOI
9)&++C"92"4Y$4" CSEA*%" F'$=":25*C" Y &942%1"2&++"Y$8*" 7Y $5:*6" * I$BO*" 2E" =*D"
JOR@"V2?2*8*06C"422$%6" 4Y * *56"BE-%6*() % <FB+41C " T$5++"$56"d&.9)$%6"

" $V D UHVXOW Rl WKH 6SDFHUVY OHQJWKHQHG OLIH VSDC
LQ HIIHFW LV RQO\ LQ&HU HDUO\ PLGGOH DJH

,Q IDFW DV $VLPRY EULQJV WKH WZR VHULHV WRJHWK
(OLMDK RU 6HOGRQ )RU H[DPSOH ' * VKRZV D VLPLODL
GRHV QRW ZDQW WKH VHWWOHUV WR OLYH OLNH WKH 6SI
DGYDQFH ZRXOG WKHQ EHFRPH WRR VORZ 7KRVH DW Wtk
%DOH\ZRUOG ZRXOG VLQN LQWR FRQVHUYDWLVP DQG GHF

* $PDGLUR ZKR SODQV WR GHVWUR\ (DUWK E\ LQFUHDVL(
SDURGLF YLOODLQ ZLWK 3SDFFRXQWV WR VHWWOH  DQG Y
EHIRUH K8 GLHV’

$ VFHQH ZKHUH *ODGLD WDFNOHV D FURZG ZLWK HDVFt
HPHUJHQFH IURP W HHNBOYHMHO +&ZDMHHVQQGLD OHDYHV EHKL
PDVVHV 3 W ZDV OLNHS8/+ZDV ERUQ DOO RYHU’

/ILNH +DUGLQ *ODGLD HQMR\V WKH LQWHOOHFWXDO JDI

LTQ
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4$)*"28*%"&5"4Y*"5$%%$4&8*"'$56'T@"d@"$56"d+$6&$"E$6*"&542"4Y*",$7):%2356 @"
$%*"25+1"=*54&25*6" $4" 4Y*"'*56" $9" $" 9&6*" 524*C" ?Y*5" d&9)$%06" $9)9" T$5**+" 42"
*593%*" 4Y*&%" YSAA&LS*99@" ZY*" 4&=*"E2%" d%*$4" V3=$59" 9**=9" 42" ;*" 28*%C" $5!
$9"4Y*" %2;249" $%*" 4$)&5:" 28*%" $9" 93A%*=*+1"*EE*74&8*" :3$%6&$59C" 4Y*" Y 3=4
TY$%$74*%9"$%*"%*637*6"42"%*:3+$%"94$4*9=*5"2%"7*+*,%&41"A*$7*"$=;$99$62%

V27*8*%C"4Y39"E$%C "4Y*%2;249"$%* $+92"&=A*%E*74"3$%6&$59"2E"Y 3=$5)8&
$%=*6"?&4Y"$?$%*5*99C";34"52"$743$+"=*$59"2E"7$%%1&5:"234"?Y$4"4Y*1")52?"&9
%8&:Y4"$56"72594$54+1"E%394%$4*6";1"4Y*"ES74"4Y$4"4Y*1"Cc7$5"62" 92" +&A44+*";*
2E"AY*"ZY%**"0$79"@" @" @";*7$39* " 2E"4AY*" E*$% " e4 Y * 1" =$KBGKREDGZ"Q
:&94" 2E" AY*" %2;249[" 34&+8&A$%&SPS" 7$+73+$4&25" A%2;+*=9" &9" 4Y$4" 4Y*1" 62" 52
*523:Y" 654%" 42" 9$48&9ES742%8&+1" 7$+73+$4*" 4Y*" *EE*749" 2E" 4Y*&%" $74&259" 2¢
&56&88&63%+@Y HQWXDOO\ WKH\ PRGLI\ WKH /DZV RI 5RERW
&AC" T$5**+" c%*$925e9f" Y&9" ?$1" &542" 34&+8&4$%&$5&9=b" Q.J/R@"H34"*8*5"4Y*5
QHYHU UHDOO\ VROYH WKH FDOFXODWLRQ SUREOHPYV
=$99*9"2E"A*2A+*"28*%"&56&8&63$+9@

'‘DQHHO ¢QDOO\ EHJLQV WR UHIRUPXODWH WKH /D.
UHFROOHFWLRQV RI D ¢QDO PHHWLQJ ZLWK (OLMDK %
427%%6":3$%6&$59Y &A"$56"A917Y2Y&942%1>

ZY*"22%)"2E"*$7Y"&56&8&638+"7254%&;34*9"42"$"424$+&41"@"@"@"ZY $4"424$+&41"
+&8*9C" A$94" $56" A%*9*54" X" $56" 42" 72=*" X" E2%=9" $" 4$A*94%1" 4Y$4" Y$9" ;**5" &
*B&IA*57*"'52?7"E2%"=$51"4*59"2E"4Y239$569"2E"1*$%9"@" @" @"W5"&56&8&63%+"+&E
WKUHDG LQ WKH WDSHVWU\ DQG ZKDW LV IRAAN-RWKUHDG

H$+*1[9"*BY2%4$4&25"E2%" " T$5**+"42"E2739"25"4Y*"424$+&41"2E"Y 3=$5"+&E*";*72
D PLVWLRQ VWDWHPHQW IRU WKH LGHD RI JXDUGLDQV|
42"*B4%SA2+$4*"4Y$4" cAY*%*" &9"92=*4Y &5:"4Y $4" 4%$597*569"*8*5"4Y*" U&%%94" 0
*7$39*"Y3=$5&41"$9"$"?Y 2+*"&9"=2%*"&=A2%4$54"4Y $5"4Y*"'&56 &8&63%+>

H$ URERW PD\ QRW LQMXUH KXPDQLW\ RU WKURXJK LQEC
42'Y$%=@['F"4Y&5)"2E"&4"52?"$9"4Y*"0*0624Y"0$?"2E"_2;24&79@"ZY*"U&%94"0$?"9Y

VRPH HIWHQW VXSSRUWHG E\ *LVNDUGTV WHOHSDWKLF DL
KXPDQ SURWDJRQLVWY 'DQHHO DVNV LI *LVNDUG FDXVH(
DQ\WWKLQJ *LVNDUG RQO\ SORRVHQHG 8+WKH LQKLELWL

$V QRWHG LQ WKLV SUREOHP ZDV SUHVHQW HYHQ L
WKH FRPSXWHU QHHGHG WR FRPSLOH DOO WKH GDWD LQ
9&6916&-)0@

LTR
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WKHQ EH VWDWHG u$ URERW PD\ QRW LQMXUH D KXPCL
$++272"$"Y3=$5"*&5:"42"72=*"42"Y $%=C"35+*99"4Y &9"?23+6"8&2+$4*"4Y*"0*%24Y"0$?"
2E"_2;24&79@PRLOXPLNR

ZY*" %2;249[" 56" 42" A%*8*54" Y$%=" 42" $++" Y3=$5841" +*$69" 42" 34&+8&4A$Y%0¢
JXDUGLDQVKLS VHH OLOOHU ZKLFK VXSHUVHGHYV
+RZHYHU WKLV FUHDWHVY WKH SUREOHP WKDW LW
ZKDW FDXVHV LQMXU\ WR KXPDQLW\ WKDQ WR DQ LQ
Y3=$5841"$9" $5" $;94%$74825" &9" $" 72=A34$4825%+" A%2;+*=" TS5 +" &9" 524" $;+*
42" 92+8*" 354&LN)*$+"(% *()% <*4$: C" 2Y*%*" 4Y*" d$&S$" $56" dS+SB&S" $&=" 42"
PDNH KXPDQLW\ LQWR RQH FRQFUHWH I'REBROE)BON W KD W
<FB+41'62*9"A+$7*"Y&549"85"4Y $4"68%*748&25C"E2%" *B$=A+*"2Y*5"d+$6&$" E**+9".
Y*040"$36&*57+"&9"C;*72=8&5:"25*"+$%:*"2%:$589YKR @" U3%4Y *%=2%*C"=294"
TY$%$74%%9"&5"4Y *"528*+"$%* %+ A%*9*54*6"$9"92"$2$%*"2E"Y &942%1C"=$99"A917Y
DQG VRFLRORJ\ WKDW WKH\ EHFRPH UDWKHU LQWHUF
=206*" *5*0p$+" 7254*=A+$48&25" 25" :3$%6&$59Y &A" $56" Y&IA2%&T$+" $2$%*5+99@"
AY*"F5EC" AY*" Y 2+%" 2E" 4Y*" d$+$74& 7" \=A&Y*C" A17Y2Y&I42%1C" AY*" U2356$4&
$56"d$&$" $%*"%*8*$+46"$9" T$5**+[9"$44*=A49"42"94**%"Y 3=$5)&56 @"H34"E2%"527
:33%6&$59Y A" 2E" $++" Y3=$5841" &9" +*E4" 42" d&9)$%6[9" 6%*$=9"2E" CA917Y2Y&9.
2Y&TY"223+6" Y*+A" 42" CA%*6& 74" $56" :3&6*" Y3=$5"Y 894EAPLIR" §56" 45)*"
AY*" +25:" T*543%8&*9" 2E" 4Y*" U&%I4" \=A&%*" $56" 4Y*" U2356$4&25" 42" 6*8*+2A@" |
$VLPRY{V URERWVY WKH FUX[ RI ZKDW OLOOHU FDO!
AY%2;+*=0"&9"42"4%1" 42" CTY 229%" *47**5"$5" 856 888&63%+"$56" Y 3=$5&41C"?Y*5"123'
$9%*"524"93%*"2E"?2Y $4"$OA*T4"2E"Y 3=$5&41"123"$%*"6*$ H&HHQR@"E5"Y &9"
6*9AS&I6C"1&9)$%6" 7254*=A+$4*9"$"92+34&25"?Y&TY"223+6"4$)*"4Y*":3$%6&$59Y.
42"$524Y*0%"+*8*+"$56"E2%*9Y $6229" T$5+*+[9"6*8*+2A=*54"2E"d$&$>

‘H PXVW EH DEOH WR VKDSH :H PXVW VKDSH D GHVLUDE
UDWKHU WKDQ ¢QGLQJ RXUVHOYHV IRUFHG WR VHOHFW |
H34"Y 22" 7$5"2%"$7Y &*8*"4Y *"6*98%$;+*"35+*99"2*"Y $8+"AQ17Y 2Y &942%1 C "4Y*"97&*57*
WKDW , GUHDP DQG £ DOQNRRW DWWDLQ"

#* 2QO0\ D IHZ \HDUV HDUOLHU LQ 37KH /LIH DQG 7LPHV R
FRQYLQFHY OXOWLYDF WR H[SORUH JHQHWLF HQJLQHHUL"
FROQWHQW WR OHDYH GHFLVLRQV WR \RX >0XOWLYDF@ F
PDNH PHQ KDSS\ PRUH HD&HX?@QNWB-3HTE" KBS '&$" &" %/$-,&9-/)0"
LQ WKDW SORW WKH QRWLRQ WKDW GHYHORSLQJ *D QH=z
OXOWLYDFIVT¥#WS#DQGO/MRUGEMY WKH XWLOLWDULDQ ORJLF WK
HITHFWLYH SRVVLEOH JXDUGLDQVKLS

LTS
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WHAY23:Y" WO&E=28" :*:$5" Y&O" %2:24" 942%&*9" 2&4Y" 4Y*" &6*$" 42" $82&6" 4Y
cU%$5)*594*&5" 72=A+*BCh" d&9)$%6[9" 93::*04&25" %*8*%649" 42" 4Y*" 8&*?" 2E" %2;2.
VXEMXJDWLQJ WKHLU FUHDWRUV KRZHYHU EHQHYRO
89" T+*$%" AYSA" AY* %2;249" Y$8*" 6*8*+2A%6" 2Y$4" 723+6" S 1PB+44B*(%
0"FB81A 2&4Y"%*:$%6"42"Y3=$5)&56@K H\ FRQVWDQWO\ DJRQL]H R
AY*":*94"2$1"42"$TY &*B*" 4Y*&%": 2$+9C"$56" 4 Y *&%" T$+73+$48&25" A%2;+*=9"$%*" 3%
A%STA&T$+'8993+Q"4Y $A"E2% 7+ AY*="42"$7 4" 25" 637 $4*6":3*09* Q" *8+5"SEA*0"4Y*1"Y:
*=:06$76"4Y*'0+%24Y"0$7@"

‘KLOH 0OLOOHU VHHV WKH URERWVY DELOLW\ WR V
WR ¢[ WKH FDOFXODWLRQ SUREOHPV RI SVIFKRKLVWR
A28&54" &5" WI&=28[9" 4%*$4=*54" 2E" :3$%68$59Y &A@" d&9)$%6" *BA+&7&4+1" 94$4’
DOO WKH PDQLSXODWRUV LQ $VLPRYfV (FWLRQDO ZR
WKH 6HFRQG )RXQGDWLRQYV PHQWDO VKDSLQJ WR (
72504%374825" 2E" d$+SBES" 2&++" F72=4" 14" $524Y*%" $74" 2E" $T4&S*+1" 6*8*+2A
KXPDQNLQG LQ D ZD\ WKH XOWLPDWHO\ UDWLRQDO J:
CO278$+"*82+3482EWQYNRC" d$+$BES" &=A+&*0"92=*")&56"2E" AY 19& 7$+"*82+34&25
$9"2*++C"A%*93=$:+1"4Y%23: Y "*3:*5& 79" 2%" *5+06$4& 259" 2E"92=*")&56"2E" 4% $&5&
AY$4 P& ++"*E$: +¥ 4T 2+ +*T 48872597 &2 IFHTAN9&=28[9"2A4&=89="$;234"
AY*"$:8+&A&*9" 2E" AY* 47*548&*AY " T*543%1" Y 3=$5"0**=0" 42" 6899&A$4*>" Y 3=$5)&5(
5*+60" $3:=*54*6" 6*8*+2A=*54C" 4Y$4" &9C" &4" 7$5524" 9&=A+1"*"+*E4" $+25*C" 9&57*
0+27"6*8*+2A=*54"§5"92=*"68%* 748 25" 2&++"524"**523:Y @"ZY*"A* Y A*43$+"3%:*57 1"
ZKLFK MXVWLLHV JXDUGLDQVKLS DOVR VHHPV WR MX
VXEMHFWYVY LQWR VRPHWKLQJ RWKHU WKDQ WKH\ ZHUF

SREHUWYV VXJIJHVWYV WKDW VFLHQFH ¢FWLRQ HYHQ WRG
D WHQGHQF\ WRZDUG VDYLRU ¢(JXUHV DV D UHAHFWLRQ |
&RSHUQLFDQ UHYROXWLRQ VHHPHG WR XQGHUPLQH 3RXU
D QHHG IRU 3FKRVHQ RQHV" WR VDYH WKH ZRUOG 3&RSHL
JXDUGLDQVKLS WKHPH FRXOG EH UHDG DV D UHAHFWLRQ |
DIJHQF\ DQG FHQWUDOLW\ I[IURP WKH LPSHUVRQDO XQLYHU

BI" AO'BY9%SH+ 203+ IDF"&LVNDUG WUDQVIHUV KLV SRZHUV WR
VRUW Rl WHOHSDWKLF S DRUGPVEREFRB-CH)*+ 1%:0325"D66%)0G$"
$:93)3/$-),/&0$" *+7/0" 7&-3+,/07" .+).6+" F/-3" $/'/6&," '+0-&6" )F+,$" F/-3" -3+" 3+6." )<"
BHOGRQYTV JUDQGGDXJKWHULZKR:KDV $¥K R RANIRHL G E DOV WH
EH WKDW WKH FROOHFWLYH PHQWDO SRZEU Rl VHWHUDO |
DOVR DW WKH URRW RI WKH PHQWDO FRQQHFWLRQ ZKLFK
JRXQGDWLRQHUV DQG ODWHU *DOD[LD + HYHQ LI KLV
<1,-3+,@

LTT
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U2%"4Y*'%2;249C"4Y*"0$?9"2E"_2:24879"7%*$4*"$5"2;+8&:$4&25"4Y $4"&9"6 &7 4
E\ WKHLU SURJUDPPLQJ EH\RQG HWKLFV RU DQ\ V\PE
(YHQ DV WKH\ UHSURJUDP WKHPVHOYHV WKH URERW)
WKH /DZV ORUHRYHU DV WKH\ IXOO\ XQGHUVWDQG W
AY*1"$Y*" =206 TSAS;+": 35%68$59"4Y $5"Y 3=$59"?Y 2"$06*"$+2$19"42"92=*"*B4*54"
6*A*56*54" 25" E$742069" &5" 4Y*&%" 275" ;*Y$8&2%" 4Y*1" 62" 524" E3++1" 72=A%*Y*5€
127" 84" &9" 4Y*" %2;249" 2Y2" ;1A$99" 6*=27%$4& 7" A%27+99*9" $56" 2A*%$4*" 1256
WKH RUJDQL]JHG VRFLHW\ DW WKH IDFH RI XUJHQF\
WKH\ WRR UHDVRQ WKDW WKLV NLQG RI 3SUDFWLFH L
A3%A29*HD06 ,Q WKH HQG *LVNDUG DOORZV WKH VOR
\$%A4Y C"*7$39%" &A4"E2% T+9"\$I64Y A*2A+*"42":0/6*$) " EV**" E%2="4Y*"=24Y*%"22%+6"]
OAY*$6"4Y%23:Y 234" 4Y*"d$+SBL@"WO'"Y*'&9"%*56+06*6" &52A%$A&E*"; 1" 4Y*" 7*&:Y.
4Y*"c5*7*99$%1h"6*789825C"d&9)$%6" 4% $5IE*%9"4Y*"C;3%6*5h"2E"Y &9"=*54$+"A2
42" T$5*+C"$56"%*=&569"4Y*"24Y*0"%2; 24" 2E" 4Y *' %*9A259&:; &+&A1"42"C39*"4Y*"0*0
/IDZ EXW QRW WR MXVWLI\ QHHGOMNKRGIDYYFTZSWRYEID G LY
*569"&5"$" =+ +$57Y2+1"$56" 92=*7Y $4" 0*54&=*5A$+" 975+ QY *0p*" TS5+*+" &9" +*E4"
CH+25"X"$56"28A4Y"$"d$+$B1"42" 7 $% HBRUR®"

G&5T*" AY*" 062:249C" 422C" 72=*"$79%299" 4Y*" 5*+" 42" " §:4+*" 42" 7254%2+" $56
OY$A*"Y3=$59"8542"$"6*98%$;+*"OA*7&*IC"WO&L=28"257*"$:$&5 *54*%4$&59"4Y*" &6
2E"94$;+&9Y&5:"$"5*2"$56"*44*%%"22%+6"$4"4Y*"7 294" 2E "EY**62="E2%"$++C"$56"%
WKH TXHVWLRQ RI KRZ IUHH FDQ LQGLYLGXDOV EH LI
7+29%04"+22)":1"725986*06&5:"4Y*"&993*9"2E":3$%68$59Y &A"$56"E%**" 2&++C"?Y &7
FHQWUDO LQ WKH ¢QDO QRYHO RI WKH )RXQGDWLRQ V

1/ . A& . '(+&2=) | %&HEYU&. '&(=) . '4) , $%,)"*)%+$)!"#4) 5. )
&').&302/ | &0$/02$ #/4 | "

$V QRWHG DW WKH EHJLQQLQJ RI WKLV FKDSWHU OL!
92+34825"4Y$4"22%)9"$%2356"4Y ¥ A%ST 48T $+"A%2; +*=9"2E"348+&4A$%&$5&9="1"=
&4"&5"*EE*T4"C$" A%2B1" E2%" 4Y*":%6*$4*94" 424$+" Y SAKZEH* SR )RD"

<*4$: WKH ¢QDO QRYHO LQ WKH FKURRKQORJL RI HYHQ)
A+24+8&5*C" 7254&53%9" 42" 22%)" 234" 4Y*" &54%&T7$78&*9" 2E" 4Y &9" &6*$" E%62="4Y*" A
4&=*" Y& ()*$+"(M-%<).1% OHIW RIl ,W GHSLFWV *RODQ 7Ut
4%185:" 42" 356*%94$56" Y 89" TY 2298&5: " 4Y*" T2++*T7488*" dS+SB&S" 28* 06" 4Y*" EYo**62:
LQGLYLGXDO DFWLRQ 7UHYL]HYV VWURQJ LQGLYLGXD
93;=&4" 42" *72=85:" c$" 6&IA*59$: +*" A$%Ah" 2E" 4Y*" 72++*ASHBNR@" H*&5:"

MUU
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$"TYS%STA*%" E2%" Y 2="06*$925" $56")522+*6:*" $%*" A$%$=2354C" Y*"$+92" 7$5524'
$77*A4"$5"85438 488" TY 28T+ 284Y 234" 356+%94$56&5:"&4 @™ *"P$IM2%"
AY*"6*789825"89"2%25:"2%" %&: Y 4@"FA[9"524"+523: B EIEAHA AR YHAX D6
OX.NC"&4$+&79" 2%&:&5$+R@" ZY*" A+24" 2E" 4Y*" 528*+" 72598949" 2E" 14" $524Y*0
ZKHUH 7UHYL]H LV DFFRPSDQLHG E\ 3HORUDW DQG ¢
284AY" 4Y*" Y 2A*" 2E" 356*0694$56&5:" Y&I" 6¥7898&25@" F5"$"9*59*C" 4Y&9" 9*$%7Y" %’
DQG HSLWRPL]JHV WKH DWWLWXGH WR KLVWRU\ LQ DO
$77+99"42"4Y*"A$94"2E"$++"Y 3=$5)&56"Q4Y*"'=14Y & 7$+"2%8&:&5C"A+$5*4"$%4YR"&5
42"356*%94$56"4Y*"E343%*"Qd$+$BESR"Y*"Y$9"7Y29*5"E2%"&4@

'XULQJ WKLV MRXUQH\ WKH FKDUDFWHUV DUJXH
E2%" =$5&A3+$4&25" 2E" 4Y*" =$99*9" $56" *572354*%" $" 8$%&*41" 2E" A*2A+*" $5
*58&9625=*549C" $++"Y 2048+ &5"6&EE*%*54"2$19@" WO"$" %*A%*9*54$4&8* 2E"d$,
LV KRUUL,HG ZLWK WKH LQGLYLGXDOLVWLF PDQLSX(
VRFLHW\ DQG WKLQNV WKLV ZLOO FDXVH RQO\ FKDR®
4%8&7)"*569"85"$5$%7Y 1"$56"689$94*%C +8*5"E29%6"4Y*"9Y %*26"4%&7)94*%C "985 7*
28++"524"93%8&8*" 4Y*" 72++$A0* " 2E"QIFBIGIR@'ZY &9"9*+=9"$" 72==+54"25"
WKH &DPSEHOOLDQ KHURHV ZKR UXOHG $VLPRY{TV HD
*572354%%69" 2&AY"Y 2948&+*" A*2A+*" $56"*58&%25=*549" 9*068*" 42" 6*=2594%$4*" Y 1'
Y3=$5)&56" 6%8&8*5" ;1" &56&8863$+&9="7$5524" ;*" 4%6394*6" 42" :28*%%5" &49*+EC" $5
Y22"+$7)"2E" 7254%2+" +*$69" 42" 7Y $29"$56"6&9&54*:%$4825@"_*&4*%$4*6"4Y %23
WKH QRYHO WKLV SDWWHUQ WXUQV LW LQWR VRPHW
AY*"$5B&*41"2E"4%185:" 42" A%28&6*" 4Y*":%6*$4*94" 226" E2%" 4Y*"+$%:*94"53=;*06>
$"$+SBL"2E"$53%7Y1"@"@"@"V2?" e 7$5" 1231 67 &6*" *47**5" % & Y 4"$56"2%625:C": 2~
DQG HYLO MXVWLFH DQG FULPAS:UAORE@XO DQG XVHOHV

(YHQ LI 7UHYL]H GRHV QRW EHOLHYH WKDW VRFLF
89"Y&=9*+E"=20%*"7257*%5*6"4Y $4":3$%68$59Y &A"2&++"+*$6"42"94$:5$4&25C"4Y *"!
3+48=$4*+1"9**=9" 42" 9&6*" 28 AY " GELEG AC" WI&=28" 43%59" *8*% 1" *B$=A+*" &5"
*DOD[LDYV IDYRU DV LI WU\LQJ WR FRQYLQFH KLPVH
WKH HQG WKH HVVE\P$WeD%EME 0 LW\HASKDVL]HG E\ O
VHFWLRQV RI 7ZUHYL]HYV FRQWHPSODWLRQV UHSUHVH(
$56'"Y&9"$%:3=*549"2&4Y "H+&99"$;234"4Y ¥ E2%6="2E"86*$+"35%68$59Y &LA@"ZY *'$%:3:
:2%Q" +&)F" AY&O>" $+92" d$&S" 94+ 4Y*=0*+8+Q" $9" 4Y*" C:3$%66&$59" 2E" 4Y*" d$+$B1" @
$5B&239"42"Y$8*" $" 94$;+*" $56" 9*73%*" d$+$BLCh" $56"4Y*1" 7$5" %*$7Y" 93943853 +
94$:8+8&41";1"=$)&5:" 4Y*" d$+$B1" $" cIEE4MUG/C" P/KR@" ZY&9" 3584" 223+6" ;*"
35+&)*" $++" A%*8&239" $44*=A49" $4" d$+$7487"\=A&Y%*C" 2Y&TY" Y$8*" E$&+*6C" *74

MUL
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VRFLHWLHV RI LQGLYLGXDOV ZHUH WRUQ DSDUW E\ V'
QY AY2;+*="28AY "AY*"2%8: &5$+"G*+625[9"S+$5"89"4Y $4"&4"9*%)9"42"C; % &5:"4Y*"Y 3:
9A*7&*9"@" @" @" 42" 9SE*"Y$%;23%"$4" +$94"&5"4Y*"22=;"2E"$" G*7256"d$+$74&7"\=
X*4$:99.-XP..RC"4Y$4"&9C"42"43%5"&527$%66"&594*$6"2E"Y *$6&5:"234@"d$+$B&SC'"2
RWKHU KDQG LV 3D PHPEHU RI DQ HQWLUHO%*4324 |[HUH Q\
,Q OLOOHUYV YLHZ *DOD[LD ZRUNV DURXQG $VLP

A%2;+¥=9";1"=$)&5:" $++" 2E" Y 3=$5841" 25" 93A*UM;*&5:" 7Y 20%" 2+ + M:*&5:" 7$5"
1 7$+73+$4*6" Q,- R@"F5"=1"8&*?C"&594*$6" 2E" 06*92+8&5: " 4 Y5 =655
$:1F "6&7Y242=1"A%*9*54"85"$++"2E"WO&=28[9"889&259"2E"E343%*'927&*48&*9C &4’
PHUHO\ SRVWSRQHV WKH TXHVWLRQ@E\ WXUQLQJ HYHL

WO"4Y*'9*06&*Q"7+20*0" 28 4Y "$"889&25"2E"$":$+$B1M?&6*" 7259782395+99C" &
7+29%9"2&AY"4Y* A$99&5:" 2E"$" -C--" 1*$%" 2+6" 962; 24@" WAL Y56 (2E"
*()%<*4$: T7UHYL]JHTV SDUW\ ¢ QDOO\ ORFDWHV WKH XQLC
DQG WKH URERW 5 'DQHHO ZKR KDV VHW XS EDVH RQ
42" Y $8*" F+5" 0¥ OA250&: ++ E206" =$51" 2E" 4Y*" 6*8*+2A=*549" &5"WO&=28[9" :$+$74&7'
Y&942%1C"$" ) &5 ELAY F*0:+(* E2%" Y&O" A+24" 6*8*+2A=*54C" $56" $" +&4*%o$++1'
PDFKLQDWHG JRG ¢JXUH EHKLQG DOO RI WKH PDMRU
9*06&*9"X"4Y*"\=A&U*C"S917Y2Y&9I42%1C"U2356$4&25C"d$&$C"$56"d$+$BLS@"

H1" 53=*06230" %*E*06*57+9" 42" WO&=28[9" 275" 0*06&*0" $56" 42" =206*" :*5+0p$+"
SXOS VFLHQFH ¢FW LR Q&VS-R(SoE)V6<MSBK FOACRAD" FEE"=37Y"
2E"4Y*'5$%6%$4&8* 6%SA&S: " $56"%*43%59" 42 Y $ B RELFB+41'$9" & E"52"
4&="Y$9"A$99*6@" T$5+*+[9"=39&5:9"28*%6"Y 22" Y*"422)"3A"d&9)$%6[9";3%6*5"c42"
7$%*" E2%"4Y* d$+$BUS QD INR 489" *8* 06 14Y &5:"42:*4Y*%%" &5"$5"*572=A$99&5"
8*069825" 2E" 4Y*" 2Y 2635&4M*BA+$5$48259" 4Y$4" WO&=28"*=A+219" &5" Y&9" A%2;+
92+8&5:"94296&*9"4Y%23:Y 234"Y &9"7$%**%@"

WA"4Y* 9$=+"4&=*C"T$5**+[9": 26 Y*$6" &9" 68=8589Y*6";1" Y &9"*BA+$5$48&259"
RI KRZ KH KDV SDLQWHG KLPVHOI LQWR DQ HYHU VPI
QRZ VROXWLRQV LQ ZKLFK SUHYHQWLQJ KDUP EHFI
7KXV 'DQHHOYV ¢QDO DWWHPSW DW PDQDJLQJ WKH J
2E" 350$4&9E$742%1" 92+34&259" &9" 42" 7258*064" CY3=$5&41" &542" $" 9&5:+*" 206:$!
X 4$:%UDIKRC" 2Y&TY" $9"$" 2Y 2+ 06*4$859" &49" E%*+62="2E" $74&25" $56" 5**69" 25

B *ULJVE\ WRR VHHV *DLD DV PHUHO\ $VLPRYfV 3SV\FKR(
C2@3*0+7KQGHU WKH LQAXHQFH RI % ) 6NLQQHU DQG RWKH
HYHU\WKLQJ VXSSRVHGO\ FDQ ¢W KDUPRQLRXVO\ WRJHWI
LQ SHUIHFW FRQWUROOHG SHDFHIXO EDODQFH" 35HYHU

MUM
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?2%%1"$;234"&49"2?5"?*++M;*&5: @ "W " T$5**+"*BA+$&59C"Y &9"$6Y*%*57*"'42"4Y*"0!
2E"_2;24&79"A%*8*549"Y&="E%2="=9$)&5:"4Y*"6*7&9&25" 2E" ?Y*4Y*%" 2%" 524" 42" .
DKHDG ZLWK *DOD[LD DQG WKXV KH QHHGHG D KXPDQ
X" %*43%5&5:" 4Y*" %2;24[9" ;3%6*5" ;$7)" 42" AY$A" 2E" AY*" ?2YRAY 223B&C"
7UHYL]JHYV FKRLFH LV WUDQVIRUPHG E\ WKH KHUPDSKI
KDYH UHVFXHG IURP 6RODULD RQ WKHLU SODQHW KRS
+25:%%"%*6*9&:5"Y &=9*+E"42"7254&53*"Y &9"*B&9I4*57*C"Y*" A+$59"42"=*%*"Y &9"=&
?2&4Y"US++2=C"92"4Y$4"Y*"&9"52"+25:*%";2356";1"4Y*"0$?9"2E"_2;24&79C"$56"?&+
+&8*"+25:"*523:Y"42"*94$;+&9Y"d$+$B&S@" ZY*" ?Y 2+*" 7257*A4" 2E" $" : 26M+&)*" %2; %
EHFRPLQJ AHVK WR OHDG KXPDQNLQG WR VDOYDWLR
73%&239+1",&;+&7$+"%*92+34&25@"Z ' AP XIY B 3%0/$BED "2 &4 Y "TH5**+"
$;,92+8&5:"$"=3%6*%*%C"9$1&5:"cd2C"$56"9&5" 5 2E£AMARTI52 7" %*925$4*9"

ZLWK WKH ELEOLFDO RYHUWRQHYV RI D URERW OHVVL]
+*$6"4Y*" 281" 42" 4AY*" A$%$6&9*" 2E" d$+$B&I@"WI"4Y*":35%6&$5C" T$5**+" %*4$&5
E%**62="2E"$74&25C"c5*7*99$%1"354&+"d$+$B&$"&9"?*++'"¢34%; 9B IANRED"EH"
4Y&9"%*9A*7TAC"AY*"9*%&*9"*569"7&4Y"$" %*43%5"42"4Y*" &56&8&63%+C"?Y29*"*4Y
*'52;+**523:Y"42"$68$57*"4Y*":226"2E"4Y*"?Y 2+*"2E"Y 3=$5)&56C"*8*5"?&4Y 234"
4Y*":3&6$57*"2E"$51"&5*97$AS;+1"A%2:%$==*6"+$?9@

,Q WKH HQG KRZHYHU 7UHYL]H ¢QGV MXVWL¢FD)
8&9&25"2E"A24*548&$+"Y294&+&41"4Y $4"6&+34*9"$++"4Y*" A%*8&239"$44*=A49"2E"
VRFLHWDO KDUPRQ\ 7UHYL]H VHHPV WR DVVXPH WKD)
$+$B&*9"$56"4Y$4"ce AF*%YSA9"'&4"&9"4Y*&%""=343$+"94%3::+*"4Y $4"A%*2773A&*9"
;34" ?Y$4"&EC" &5"92=*"d$+$B1C"25*" 9A*7&*9":$&59"62=&5$4&25" 28*%" 4Y*" %*94" $!
4Y*5"Y$9"4&=*"42"7259&6*%"4Y*"A299&;&+&41"2E"A*5*4%$4&5:"245*45 % +$B&*9b"Q
N-JR@"ZY3RQ)*$+"(%*()%<*4$:% HQGV ZLWK D YLVLRQ ZKHUH LQ\)
$;92+8&5:"+&E*"E%2="4Y*"T$%?&5&$5"94%3::+*"$56"Y 3=$5&41"E%2="4Y*"Z3%5*%é
94%3::+*'25"4Y*"E%254&*%C"4Y &9"94%3::+*"'=*0*+1"7254&53*9"25"$"1*4"+$%:*%"97

$Q LQYDGHU WKDW ¢QGV XV GLYLGHG DJDLQVW RXUVHO"
39" $++@" ZY*" 25+1" 4%3*" 6*E*50*" &9" 42" A%2637*" d$+$B&SC" 2Y&TY" 7$5524" ;*" 43%!
$:$8594"&49*+E"$56"2Y &7 Y " 7$5"=**4"&58$6*%9"?&4Y "=$B&=3 = ABRWGARQ

BH +HUH , XVH 3ZKLWH PDQ" LQ D PHWDSKRULFDO VHQVH F
DV LWV PLVVLRQ WKH FLYLOL]LQJ RI RWKHU 3OHVVHU" F)
VHHPV WR DYRLG DQ\ UHIHUHQFHV WR 7UHYL]JHYVY DSSHDL
+ RWKHU WKDQ WKH LQFRQHA&XVLYH KRB RRYUHOAHEURZHY H)H \D
VSHFLPHQ KLV W\SLFDO YHU\ $PHULFDQ KHURHYV

MUN
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,Q TUHYL]HYV YLVLRQ *DOD[LD EHFRPHV D NLQG RI LQ
'HIHQVLYH ,QLWLDWLYH WXUQLQJ WKH KDUPRQLRXV *
HQGLQJ RQ WKH ¢QDO SDJHV RI WKH QRYHO +HQFH
2E"4Y*"*56+%99"717+*9"2E"94%&E*" 89" 4%$59E 20%6=*6"&542"1*4"$524Y*%"94$:*"2E" A
FRQALFW 7KLV EULQJV DERXW WKH DEUXSW HQG WR
FKDUDFWHUV TXHVWLRQ 7UHYL]JHYV YLVLRQ RU WKH
Y1A24Y*487$+"88&9842%9"E%2="24Y*%":$+$B&*O@"T$5**+"+&94*59"2&A4Y"C;*58&:5":%
X*4$:% ZKLFK VHHPV WR FRQ¢{UP 7UHYL]JHYV FRQALF)
HYHQ %OLVV *DLD ZKR VR JUHDWO\ YDOXHV KDUPRQL
CE%&:Y4*585:b" A&T43%*" 2E" $"5*2" 39M$:$8594MAY *="6&7Y242=1C"$56" =*0%*+1"$9
3:LOO0 ZH KDYH WLPH WR<#K¥WP *DOUDHYD]H FRQFOXGH
*Q4&=$485:"4Y $4"4Y*"98A3B48&25" 2 *U*"C52"24Y * %" &5A* ++&*5T*"Y $9"&=A&5:*6"25";
@"@" @"5**6"25+1"7254&53*"$"E*?"=2%*" 7*543%&*9" @" @" @" $56 P HR&H+";*" OSEL
N.-R"$9"4Y*"E3++1"*04$;+&9Y*6" :3$%6&$5" d$+$BE&S@" ZY &I *=*06:*5 71" =*$93%*" &<
Y STY&S5:"$7)"42"92=+"A%28*%;&$+"22=;"2E"Y 3=$5&41"$56"+22)&5: "E2%"4Y*"342A&S"
RI LQGHVWUXFWLEOH VDIHW\ HYHQ DV WKH HQHUJL]L
'KDW LV PRUH WDNLQJ LQWR DFFRXQW $VLPRYV
56" E204" *BAS59&25" 42" 93%8&8*C" 4Y*" *SREB*RE(% *()% <*4$: " $+92"
LPSOLHV WKDW MXVW DV EHLQJV IURP RWKHU JDOD[L
422C"7$5"*BAS56"42" 24Y*%": $+$B&*O@"WEA*%"$++C"$9"d$&$"&9" 42" *BAS56"&542"
AY*"8%%1"5$43%*"2E"4Y*" &57+39&8*":%23A"72597&2395*99"9**=0"42" *BA$59&8* @
d$+SBES[O" A*0HA*A3$+" 22=;" 89" $+92" $" =28*" &5" 4Y*" 6&%*T4&25" 2E" 4Y*" <29=& 7"\
LQ $VLPRYV VWRU\ *7KH /DVW 4XHVWLRQ ~ DOWKI
7259782395%99"89"94&++"%$4Y*%"E$%" $?$1"E%2="4Y*"$++M*572=A$99&5:C"$56"E
72=8&7C"<29=&7"W<@"
ZY*"*568&5:"2BR" ()*$+"(%6*()%<*4$:% 9*+=0"42"73%; "4Y *"9* & [ A24*548F+"

IRU DFNQRZOHGJLQJ KXPDQNLQGYV QHHG IRU FKDQJH
5*2b" G*4$:% RU DW OHDVW DFFHSWLQJ GLIIHUHC
B&EE*9*57*" &9" 02=*4Y&5:" 5*2" AY$4" 7$5" +*$6" 42" 4Y*" 9$+8$4825" 2E" Y3=$5)&56
E\ WKH PHUJHU ZLWK 'DQHHO IRU 7UHYL]H )DOORP |
$+U*$61" Y*%o*" $56" $=25:" 30K*4P: 7JUHYL]H LV XQDEOH WR
10622685:" *1*9" 2E" U$++2="X" Y*%b=$AY%2684&7C" 4%$596374&8*C" 6&EE*%6*54" X$

7KH WKUHDW WR KXPDQ H[SDQ 8%®R3#+203-D0F&R IEWKHAWH S L
ZHUH DQRWKHU LQWHOOLJHQW VSHFLHV LQ WKH *DODJ\ "
ZRXOG QRW KDYH KDG &+ FKDQFH WR H[SDQG"~

MUO
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%*94*6C"35E$4Y2=$;+1C" 25" Y&ASGN.-R@" 124" $++"4Y$4"=37Y"Y$9" 7Y$5:*6>"
U$++2="89"C35E$AY 2=$:+*h"$56"E%&: Y 4*5&5:C"B*52AY 2:8$"$56" A$%$52&$" A%*8$:
DQG FRQALFW VHHPV LQHYLWDEOH 'HVSLWH WKH SR
72++*7488%'7259782395*99C"W9&=28[9"9*%6&*9"4Y 39"9**=9"42"*56"2&4Y"$"Y 3=$5)&5
IDPLOLDU IURP &DPSEHOOLDQ VFLHQFH ¢FWLRQ ,Q W
%2;24&7"+$?9"E$6*9"&542"4Y*":$7):9%2356"$56"4Y * *BAS59&8*"Y 3=$5841"9**=9"42"
A%*AS%*"E2%"2$%" 257" B $&5@

F5"4Y*'Y3=$5"$+$B1C"4Y &9"6*8*+2A=*54"62*0"524" A%2=89*" 42" TY $5:*" 4 Y *"
G\QDPLF Rl WKH KLGGHQ JXDUGLDQVKLS E\ WKH VHFU
F4"9**=0"4Y$4" AY*" *5%0p$+" A3 +&7" 28++"524" *"$2$%* 2E" d$+$B&S" $51" 48=*"9225
US++2="28++"25+1"*¥72=*"4Y*+$4*94"Y &66*5" 3$%68$5C"92=*")&56"2E"$"A294Y 3=$5C
%2:24M73=MY3=$5":26M+&)*"*548&41C" ?Y 2" 2&++" 28* % 0**" 4Y*" 4%$5984& 25" 42" d$+¢
E%2="*Y&56"4Y*'97*5*0@"W+92C"&E"4Y*'%*4%2$74&8*'7254&53&41"2E"WO&=28[9"
WDNHQ VHULRXVO\ E\ WKH ORJLKORS"BUINQLFUSLR QDO Z
TXRWDWLRQV ZKLFK LQGLFDWH WKH HVWDEOLVKPHQ
:34"=§)*"52"=*54& 25" 2E " d$+$BESC &=A+1"4Y $4"Y 3=$5)&56'"?2&++"%*=$&5"*9O*548$++:
35$7$%*" 2E"$++"4Y&I@"ZY39C"4Y*'524825"2E"$"Y &66*5":3$%68$59Y A" ?Y&TY"W
*Q4$;+&9Y*6"85"Y&9".JO-9"U2356$4& 25" 942%&*9" 72548 53*9" 28 4Y "*8*0/" 52" 2$19" 2
7254%2+@

$V OLOOHU QRWHVY HYHQ SV\FKRKLVWRU\ ZLWK
AR2A+F" G A+"Y$BH" 42"+ 3552806+ 2E" & 49" 6*4$&+9"E2%" &4" 42" 22%)C"c72==&49"W9
42" $" A$A*%5$+&I4&T" T257*A48&25" 2E" :28*%5=*54h" Q.JJR@" G&=&+$%+1C" d¢
KDV FULWLFL]REI)*$VL P RS E2%" E273985:" 25" 7254%2+C" C2Y*%*"
AQ17Y2Y&942%8$59" 7254%2+" =&569C" :+24" 234" =*=20468*9C" $56" *%6$9*" 4Y23:Y49
VA" AY* [52%=$+[" Y3=$59" E%2=" 6*8*+2A&S5:" 4Y*" j29%625:[" ?$1b" QcWI&=28[9"
&"0)*$+"( b".NPR@"ZY&9"A$A*%5$+"7254%2+"2*9"Y$56"85"Y$56"?2&4Y " 3$%6&$59Y
DQG DOWKRXJK 7UHYL]H FRPHV WR UHSUHVHQW WKH C
AY*" 9*0/8*9" 569" FE206*" &=$:&585:" 2Y$4" *&5:" A$%4" 2E" d$+$BES" 223+6" $743$++
PHDQ IRU DOO RI KXPDQNLQG %HLQJ 3,UPO\ LQFXOF
0$7"2E"_2;24&79b"QOJKRC"AY*" d$&S$59"Y SAA&+1"$TT+AL" 4Y*&Y%"+24"$9"72:9"?Y 2"€

B 7TRXSRQFH UHDGV WKLV DV DQ HQGLQJ 3ZRUWK\ RI WK
*ROGHQ $JH " HYHQ LI KH VHHV LW DV 3GHSDUW>LQJ@ FRC(
&DPSEHOO GXULQJ WKH *ROGHQ $JH” +RZHYHU , ZRXC
PLQRU DQG LQGHHG LQ &DPSEHOOYV VSLULW VLQFH WK
DQG DQWLFLSDWLQJ IXUWKHU FRQALFWY QRZ EHWZHHQ
&6/+0"/0-+66/7+09+$@

MUP
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AY*"93A*%2%:$589="$;28*"4Y*=0*+8*9@" ZY*"9*%&*9"*569"?2&4Y"$" 984 3$48&25" 7Y *%
:24Y"4Y*"U2356$48259"4Y &5)"4Y*1":24"2Y $4"4Y *1"2$54*6C "$++"4Y* 7Y &+*"%*=$&585
XQDZDUH RI *DLDYV H[LVWHQFH DQG VXEMHFW WR WKF
354&+"d$+$BE&$"&9"*94$:+&IY*6@"

2] FRXUVH DV D VWRU\WHOOHU $VLPRY DOZD\V C
ZKLFK 7UHYL]JHYV LQVWLQFW RI WKH WKUHDW RI )DO
&58$6*%6" 7*064$&5+1"$%*" X" $56" &56+*6" Y *" Y $6"&54*548 259" 2E" 7254&538&5:"4Y*" 9*9
FE206*":+85:" 72588576 1"Y &9"*6842%" 42" 2U@E AT S U H TMEBOIY
$'% $:1% &"()*$+"(%$56% &"4=*4)% $:1% &"()*$+'( LQVWHDG C-*0LWH
JO,R@" I*8*%4Y*+*99C" ;1" *568&5:" 28 4Y" d$+$B&$SC" WO&=28[9" 9*06&*9" 7257+36*9" 2&
$"7254%$6&74&25>"]5" 4Y*" 25*" Y$56C" &4" *54$8+9" 4Y*" A%b2=89*" 2E" :%*$)&5:" 234"
WKH HQGOHVV F\FOHV RI ULVH DQG GHFOLQH DQG WI
24Y*%"Y$56C"&A"9**=09"42" ¥ 1*4"$524Y *%" &A4*%$4&25" " 2E"4Y *" A$4*U5$+&94& TC" 72"
JXDUGLDQVKLS DQG FRQALFW ERXQG H[SDQVLRQLVP

*5 .,4)") 0.0 75 . 4A) *4#+32#$ | &$. &302/ | ,&0$
4% &4742% I "#$ . &302/ ! ,&0 !

ZY*'528*+Q"418") 1%$"%68." () *$+" (568" 4=*4)%$:1%68." () *$+"( "$%**99*54&$++1"
$":82:%$AY 1" 2E" VS%E" G*+625C" $56" 4Y*1" 06*717+*" 9*8*%$+" 5$%%$4&8*" =24&E9
WO&=28[9" *$%+&*%" 22%)9@" F5" $66&48&25" 42" G*+625[9" A*%6925$+" %o*+$4&259Y &
6*A&TA" Z%$542%[9" 73+43%$+" 6&8*%9&41" $56" 6*4$8&+9" 2E" Y&9I42%1" $9" A$%4" 2|
+&E*+25:"=8998&25"42"72594%374"4Y*"4Y* 201 "2E " AQ17Y 2Y &942%1"8&542"$ " A%S$ 7 4&7
28AY"AY Y +A"2E TS5+C"?Y 2"89"689:3&9*6"$9"4Y **=A*06206[9"=&5&94*% @"Z Y *"52
UH¢:QH VRPH GHWDLOV RI SVIFKRKLVWRU\ EXW QHYHL
PHUHO\ QRWHV WKDW KH DOVR ZRUNV RQ DQRWKHU S|
%$6&7$+"4Y$5"A917Y2Y &MEBEBRT "A%*93=$; +1"%*E*%%&5:"42"d$&$@" "W++"85"$:
WKHVH ¢QDO QRYHOV ZRUN EDFNZDUG DQG IRFXV RQ '
AY*"G*A4$&+9"2E"T255%TA&S5: "$++"4Y*'%2:24"$56"U2356$4825"942%8*9@"
L418')19&9" 92" 72=A%*Y*50&8*+1" :38+4" 25" U*E*0H*57*9" 42" :24Y" %*$+M?2%-
Y&942%1" $56" 9027&*48*9" $56" 4Y*" $+06*$61" ABHEIX*E)$+"( " 528*+9"
AY$4"4%$T)&5:" 4Y*" UFEXY*57+9" 9*+=0" 42" 1&*+6" +&44+*" &5E2%=$4&25"25"&4@" ZY
$5$+2:8*9" 42" F568$" 356*%6" HY%6&A4&IY" 72+258$+89=C" #*?289Y" *B&+*C" $56" 24Y*%
G*+625" Y*$%69" 2E" 4Y*" *BA+2&49" 2E" 4Y*" 5272M=14Y&7$+" $57&*54" Y*%62*9" cHSM(
$56"CTSMI*D"QHS$+*1"$56" TS5 HFER%o*"$743$++1"=**4&5:"T$5**+C"=37Y"4Y*"
VDPH ZD\ DV 7UHW")M+@RYUN<UR @"F5"$6684825" 42" E3%AY*%"
7255+7485:"4Y*"9*%&*9C"&5"4Y &9"?$1"WOE=28"A28&549"234"Y 22"$743$+"Y &942%&7$
MUQ
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43%5"&542"=14Y9C"$56"4Y*"528*+[9"5$%%$48&8*"4*59& 25" &9";$9*6" 25" 4Y*" 7Y $%$ 7+
TXHVW WR H[WUDFW JUDLQV/RI WUXWK IURP WKH P\WE
ZY*9*" 528*+9" E2739" 6*78&6%6+1" 25" 4Y*" TY$%S74*%" 2E" G*+625" Y &=9*+EC" $&
7258+1"$" 9*59%" 2E" $5" 2+6*%" 978&*54894" +22)&5:" ;$7)" $4" Y&9" +&E*@" H1" 4Y*" 4&=
2%8485:C"WOE=28"2$9"$+06*$6 1" 4*%=85$++1"&++"$56"Y " A$I9*6"$7$1"25+1"92="%*
SEA*%"72=A+*4&BA=*4)%$:1%8&" ()*$+"( @"F56*+6C"$+25:"2&4Y"4Y*";:&2:%S$AY1"
RI 6HOGRQ DQG KLV OLIHORQJ SURMHFW $VLPRY LV K
DFFRXQW RI KLV RZQ OLIHTV ZRUN ZLWK VFLHQFH ¢FW
AY*=*Q"25T*"=206*@"F5"4Y*"94%$&: Y AE 2% 2$%6 " =$55*% " 2E "4Y <" %*$4 *BA+$&5*%"Y*"
KLV FRPPHQW RQ W K843\ 0uH/I 908 ) FSM 1 Y8 BR*BA+$&59"Y 272"
C28%06"48=*C"V$%&"G*+625"Y $9"*82+8*6"8542"=1"$+4*%"*: 2 @& Z 1) 56H A%
&"()*$+"( "%*723549"G*+625[9"6185:"=2=*549"$9"Y*"8&*?9"4Y*"S%&=*"_$6&$54"
RQH ODVW WLPH 3:KDW , VHH EHIRUH PH DURXQG Pt}
@"@"@"1*9C"92E4+1";*$=85:C"$"94*$61"+& Y4"2E" Y 2 4@R DD “@" R POX"
ZRUN O\ SDVW * KXPDQLW\fV IXWXUH )RXQ&MDWLRQ
LWDOLFV RULJLQDO 'HVFULELQJ WKH PDJQL¢FHQI
G*+625";*72=*9"W0&=28[9"*=24&25$+"Q$56"; 1"52"=*$59"=26*94R" 72==+54" 25"
AY*"22%)"2E"T255*TA85: " I¥*$S "$56&™()*$+"(  "9*%&*9C";34"$+92"Y&9"&57%*6&;+1"
SUROL¢{F OLIHTV ZRUN DV D ZKROH $V $VLPRY GRHV Q
E3%4Y*%"$SRATYES+"(%*()%<*4%: LW WKXV VHHPV ¢ WWLQJ WKDW
220%0)" 25" 4Y*"9*%&*9" 2&AY" " A917Y2Y&9I42%1"2Y&TY C" 42:*4Y*%" 284Y" Y &9" 8$%&$4E
WKH /DZV Rl 5RERWLFV LV KLV PRVW ODVWLQJ ¢(FWLR
W9" G34Y*0+$56" 524*9C" WI&=28[9" C4*7Y52+2:&7$+M34&+&A$%&S5" AY &+
>ZDV@ IRXQGHG RQ DQ DUWLFXODWH DWKHLVP" DQG \
RSWLPLVP LQ VFLHQFHYV SRZHUV RI UHGHPSWLRQ"’
QRYHOV VHHP OLNH D UDWLRQDO VFLHQWLVW{V ¢QD¢
223+6"4$)*"7$%*"2E"Y 3=$5&41"&5"d26[9"94*$6 @

7KLV LOOXVWUDWHY $VLPRYJV FRQVFLRXV WDNH RQ KLV
<),".$:93)3/$-),"&E+$",&@:3* D . XKQLDQ VWRU\ RI D VFLHQWLVW DW
$LGHG E\ 'DQHHO 6HOGRQ ¢QDOO\ GHYHORSV SV\FKRKLV
3D WRRO WKDW PLJKW PDNH LW SRVVLEOH WR LGHQWLI\ :
LW WKH GHFLVLRQV ZH FRXOG PDNH ZRXOG EH OHVV EOL
PDNH WKRVH GHFLVLRQV DQG DJDLQ UHVHUY#M P\WHOI RQO

,Q D zZzD\ *DOD[LD HQWDLOV KRSH RI DQ DIWHUOLIH IRL
ZKLFK JRHV RQ DIWHU KLP /LNH $VLPRY{fV RZQ IDYRULWH
8%9%3;1%:0328B00+3$"+0%$"*:"&$$1,/07"-3&-"-3+,+"F/66'*+"$)'+-3/07"-3&-"&E+$"$1,+"-3&-"
KXPDQ FLYLOL]DWLRQ JRHV RQ LQ VRPH IRUP

MUR
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B:A$%&0%+32,01$ 4#;/4 7 -53"#$ 14#/ | # | $ &&2%$ $
&43%/-$ ; 10)$/-$*&--,(+#

F5"4Y&9"7TYS$AL*%C 2+ Y $8*"9**5"\W9I&=28[9"9*%&*9" A%2:%*99"E%2="*$%+1"U2356%
9429%8&*9" 427$%6" 4Y*" =206*" &57+3988*":3$%68&$59Y &A" 2E"$" 72++*74&8*" 72597&23
&5"d$+$BE&S@"1$43%$++1C"WI&=28[9"&54*54&259" 7Y $5:*"&5" 4Y*"723069*" 2E" 4Y*"C
$56" 2Y&+" 4Y*" 2068:85$++1" O*ASYSA*" 9*49" 2E" %2;24" $56" U2356$48&25" 942%
VKDUH VLIJQL:{FDQW IHDWXUHV HYHQ LQ WKH Vo $V
725978239+1"$7$%* 2E"4Y*&%"&54*% 7 255+ 7 4*6"=24&EQ"&5"4Y*" JL-9C " 2Y*5"Y *";*: &5
A2"48*" AY*="42* 4N *%@"

'Q FRPELQLQJ WKH VRFLDO HQJLQHHULQJ RI &DPS]|
KLV RZQ (QOLJKWHQPHQW VHQVLELOLWLHV LQ KLV ¢F
E2%6" 2$19" 42" *5:&5**06" $" 927&*41" AYS$4" 223+6" A%28&6*" 4Y*" :%6*$4*94" :226" E2%'
=$51"$9"A299&;+*@"W+4Y23:Y"&5"4Y*" %*$+"2206+6"WI&=28"2$9"$"94234" 6*E*56*%
HGXFDWLRQ DQG OHDUQLQJ LQ KLV ¢FWLRQ KH GRH\
2E"4Y*"=$99*9" 42" &=A%28*@"V*%*C"WO&E=28"%*73%%*54+1"9**=9" 42" 2204)" E%2="
QRWLRQ WKDW WKH PDVV SRSXODFH FDQQRW UHDFK
Y*062%9"9**"52" 04+ $+"A%b2; +*=0"&5"$993=&5:":3$%6&$59Y &A"2E"937Y"=$99*9@"]5"4Y"
FRQWUDU\ WKH\ FHDVHOHVVO\ (JKW DJDLQVW WKHLI
$56"6*7$1@" ZY39C" E2%" 4Y*=C" 4Y&9" )&56" 2E" 927&*4$+" *54%2A1" 25+1" 8$+&6$4
5*7*90&41"2E"$993=85:":3$%6&$59Y &A"$4"4&=*0"2E"7%&9&I@"

OXFK RI $VLPRYJV VHULHV IRFXVHV RQ WKH FKDU|
92+348&259" 42" 4Y*" %*73%%*54" 7%&9*9" $56" *=*0%:*57&*9@" F56*6C" 4Y*" A%2;+
VROYLQJ IRUPXOD LV WKH VWUXFWXUDO EDFNERQH R
H[WHQW WKDW DW WLPHV WKH SX]]OH IRUPXOD RU Gl
VFLHQFH ¢FWLRQ LQ KLV ZRUN VHH 3LHUFH 7KH
AY*" *506%" 2E" %$4&25$-B80% 1A0188100$56" *8+5" 4Y23:Y" W9&=28" 62*9" 524"
DOZD\V ZULWH WKH NLQG RI H[SOLFLW VFLHQFH ¢FWI
%62;24" 528*+9C" Y&9" 2206)" %*:3+$%+1" *54$&+9" ;$44+*9" 2E" 25*" 06$4&25$+&41" $
$524Y*%6C"2Y*%*" 4Y* 93A*%&2%" %$4&25$+&41"$+7$19"2859"Q9**" 355" OOXOLR @
1"4Y*&%")522+*6 %" 2E"Y &942%1C"Y &9"7Y $%$74*%9"356*%694$56"4Y $4"927 &*41"5**
EH VWHHUHG IUHTXHQWO\ WKURXJK WKH IDYRUHG P}
,Q $VLPRYJV PHULWRFUDWLF ¢FWLRQDO ZRUOGV WKH
KLVWRU\ QHHG WR DVVXPH JXDUGLDQVKLS DQG XVH W|
AY$4"94$56" &5" 4Y*"2$1" 2E" AY*" 72==25":226@" ZY39C" E%2="25*"W9&=28"942%1"4

MUS
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$524Y*%C"$" A2?2*%" *+&4*" 4$)*9" &4" $9" 4Y*&%" =&99&25" 42" $74&8*+1" 94**0%" Y 3=$¢
427%%6"$";*44*%"E343%*@

T*OA&A*"Y&9"+25:"+&5*" 2E" ;*5*82+*54" $3427%$49" $56" Y*%2*9"4Y $4" ?2%)"E2
4Y*"72==25":226C"&5"4Y*"*56"W9&=28"62*9" 524" 9**="42"4%394"Y3=$5)&56" 42"
=$)*" %*9A259&;+*" $+4%3&94& 7" 6*7&9&259@" V*57*C" ?Y$4" 94$%4*6" $9" ;% &*E" 4Y'
*BA*%&=*549"8&5"$342=$4*6"*4Y &79"$56"927&$+":3&6$57*"%*93+48&5:"E%2="4Y*"ZY Y
0$?9"2E"_2;24&79C"3+4&=$4*+1"=$)*9"W9&=28"6%S$E4"$"?2%+6" 2E" 72=A%*Y*59&¢
%*+&$57*" 25" %2;24M6%&8*5" :3$%6&$59Y&A@" \8*5" &5" Y&9" .IN-9" 942%&*9" 937

3(YLGHQFH" DQG 37KH (YLWDEOH &RQALFW" VHH DC
GHYHORSV WKH /DZV Rl 5RERWLFV LQWR DQ HWKLFDO
DQRG DXWRPDWL]JHG 7KHQ KH H[SHULPHQWYV ZLWK D NL
VRFLHW\ LQ WKH OXOWLYDF VWRULHV ZKHUH WKH PDFt
$4"AY*&%"6&IA29$+"$56"$%*"'4Y 39"=2%*"T$AS;+*"2E"=$)&5:"6*7&9&259"4Y $5"Y 3=$5¢
U&5$++1C"d$&$"$56"d$+$B&$"?2%)"427$%6"$":3$%6&$59Y &A"?Y *%0*"*8*%1"&56&88&
*EE*74&8*+1";*72=*9"A$%4" 2E" 4Y*":3$%6&$5C" &5" $5" $44*=A4"42" 62" $7$1"?&4Y" 4
%*9*54=*54"4Y$4")52?+*6:*" 2E" ;*&5:" 94**%*6" $+7$19" &5637*9@" 5" 4Y*" ?Y2+*C"

WO&=28[9";261"2E"?2%)"4Y39";*72=*9"$"9377*99&25"2E"92+34&259"42"$82&6" 71 7+*¢
2E"6*7+&5*"$56"E$++"7$39*6"3+4&=$4*+1";1"Y 3=$5"*%%2%"$56"E$++&;&+&41@"

'HVSLWH DOO WKH VLPLODULWLHYVY EHWZHHQ $VLPRY D
HGXFDWHG SRZHU HOLWHV :HOOV FRQQHFWHG LW PRUH F
PDNLQJ LW SDUW RI KLV ODUJHU DJHQGD RI D ZRUOG VW
PRUH RQ VFLHQFH DQG PRVWO\ VWHHUHG DZD\ IURP SROL
WKDW *ROGHQ $JH VFLHQFH ¢(FWLRQ RQ WKH ZKROH WRF
FLUFOHV IRFXVLQJ RQ LWV (FWLRQDO ZRUOGYVY DQG RQ Z
GLVFXVVLRQ :HOOV RQ WKH RWKHU KDQG PDGH KLV ¢(¢FW
LGHDV ZKLFK KH DFWLYHO\ VRXJKW WR IRUZDUG DOVR LQ
ZLWK ZKLFK :HOOV WDFNOHG WKH VRFLRSROLWLFDO LVV.
FORVHU WR WKH XSKHDYDOV DQG DQ[LHWLHV EHIRUH DQ
DUJXHV PXFK RI :HOOVfVY HDUO\ WZHQWLHWK FHQWXU\ Z
ZDUWLPH IRUFHVY DQG VRFLDO XSKHDYDOV WR EH XVHG

&DPSEHOOLDQ VFLHQFH ¢FWLRQ RQ WKH RWKHU KD
KHURHVY DQG IDVW DFWLRQ HYHQ LQ LWV DGPLUDWLRQ RI

MUT






C*IB(#%T

%&0 %+3-,&05% / -,;&>$/02% 31 &*,/

\8*%1"GU"942%1"6*97%&;*9"$" 7*%4$&5C" A$%4&73+$%" 7Y$5:*" $56"6*7&6*9" ?Y*4Y*%
E2%"4Y*";*44*%" 2%"AY*" ?22%9*@" d*5*%$++1"&5"GU"942%&*9"4Y*" 7Y $5:*"&9"E2%"4Y*
@"@"@"G2"?*"$%*"72594$54+1"?%&4&5:"$54&M342A&$IC "4Y*'&6*$",*&5:"4Y$4"4Y &9"&
ZH GRQIYW ZDQW WR WDNH SODFH KRZ GR ZH SUHYHQV
$%*" 53=*06239"7Y$5:*9" $56" 4Y$4" =$5)&56" ;1" &49" $74&259" 7$5" A&T7)" $56" 7Y229*"
DPRQJ WKHP :H VKRXOG FKRRVH RQH ZKLFK LV'IRU WK|
F5:*%92++"K/R

ZY%23:Y234" Y &9" 7$%**06C" WO&E=28" Y*+6" 25" 42" <$=A;*++[9" &6*$+" 2E" 39&5:" 97&*E
(FWLRQ WR ¢QG 3D EHWWHU ZD\ RI GRLQJ WKLV ~ ,
GLVFXVVHG VFLHQFH ¢FWLRQ DV D OLWHUDWXUH RI
E206" $" *44*0" 2$1@" W+AY23:Y" &5" 4Y*" 72==*54" $;28*" Y*" $+092" 4237Y*Q" 25" 4Y*"
DXWKRUJV FUHDWLYH OLFHQVH WR DVVXPH ZKLFKHY}
QHHGV RI WKHLU FXUUHQW ¢FWLRQDO VWRU\ LQ
FKDPSLRQV WKH FDXVH RI DFNQRZOHGJLQJ FKDQJH D
UHDVRQLQJ &UDIWLQJ GUDPDWLF VWRULHV RQ WKHVI
FKDUDFWHUL]HV KLP 3*DQ DSRVWOH RI UDWLRQDO PD
4%&*9" 234" 88.9&259" 2E" 4Y*" E343%*" 2Y&TY" +$%:*+1" &57+&5*" 427$%6" %$4& 25+
DQG DUH PDUNHG E\ D VHQVH RI XUJHQF\ WR ¢QG WKH
IXWXUH RI KXPDQNLQG ,Q JHQHUDO $PHULFDQ VFLHQ
AY*&Y6"22%)" &5"4Y*". JO-9" A$S&E" ++09"$44*54825" 42" TY $%$T4+%" 2%" 941 +*" 4Y $5" 42
$56"&58*548259C";34"*8*5"$=25"4Y *=C"W9&=28"?$9"25*"2E"4Y *")**5+94"42"E2739"
25"8=$:85&5:"4Y*"E343%*"2E"927&*41"$9"$"?Y 2+*@

7KLV VWXG\ KDV VKRZQ WKDW $VLPRYJV ZRUN H[HF
FHQWXU\ GHYHORSPHQW RI $PHULFDQ VFLHQFH ¢FWL
$68*543%6* 2068 *54*6"8$%&* 41" 2E" AY " +506+" 94$%64*6" 42" 43%5" 427$%6" 7 2598 6% $:
2E" AY*" 2&6*%" Y &I42%&T$+" $56" A2+&A&TS+" &=A+&7$4&259" 2E" 4Y*" E343%*9" &=$
AY%2=85*54" 9&6*+&5*" 2E" =1" $5$+19&9" Y$O" 5" 42" 7%&A&TS++1" %*8&I&A" <$=A;
4Y23:YA"X"&5"4*%=9"2E"&A49" *EE*74"25" W9&=28"$56"4Y*"9A&Y&A"2E"d2+6*5"W:*'97¢
¢FWLRQ LQ JHQHUDO +# LQ RUGHU WR VK®Z)#.RZC'"WKUR X
&DPSEHOO VRXJKW WR LPSULQW RQ VFLHQFH ¢FWLRQ
42" 2%&A*@" F=A+*=*54&5:" <$=A*++[9" &6*$+" 4Y$4" *5:85**%69" $56" 97&*54&949" 7*Y/

MLL
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WKH RQHV ZKR FRXOG ¢QG D EHWWHU ZD\ WR RUJDQL
2E4*5" A%*9*54*6" %$4Y*%" 715&7$+" $56" 4*7Y52M=*%&427%$4& 7" 8&9&259@" F5" ¢
WKLV VWUDLQ RI HOLWLVP FRXOG DOUHDG\ EH IRXQG |
WKH KREE\LVWV ZKR UHDG *HUQVE DNFIM®LHOB4I®% PDJID
723+6" 9**" 4Y*=0*+8*9" $9" 4Y*" *+&4*" ?Y 2" 356*%94226" 97&*57*" $56" *5:&5**%&5:C"
WKH UHDGHUV RI &DPSEHOOYV PDJD]LQH FRXOG LQF
HYHQ IHZHU VHOHFW ZKR DOVR UHDOL]JHG KRZ VFLH
9*59*"$56"W=*%&7$5"A%$:=$4& 7" 7%*$4&8&41C"723+6";*"39*6"42"SEE*74"927&*41"
3+4&=$4*+1"42"94**%"4Y*"723%9*" 2E"Y&942%1@"F5"$66&4&25"42"4Y*"6*=$56"E2Y
ULJRURXV XVH RI VFLHQFH FU\WWDOOL]JLQJ WKH JHQL
)&56" 2E" 942%14*++&5:" ?$9" 25*" 2E" <$=A;*++[9" =294" &=A2%4$54" $7Y &*8*=*549@C
7KLY GHYHORSPHQW LV D UH{¢QHPHQW WR UDWKHU \
4Y*"6&=*"528*+9"$56" A3+A"$74&25"$68*543%*9" ?Y&TY" IYSA*G" 4Y*" 94*0%*241A& T
$PHULFDQ KHUR RI SRSXODU ¢(FWLRQ $VLPRYfV SURI
WRR DUH DFFRPSDQLHG E\ WKH VSLULW RI DFWLRQ D¢
&5"W9&=28[9"?2%)C"4Y*"4*56*571"427$%6"94%25:"8&9&25$%1"Y*%2*9"?Y2"94**0%".
GUDPDWLF DFWLRQ IUHTXHQWO\ OHDGYV WR EDFNJUR X(
%*A+$7&5:"4Y*=",1"9AS7*"$:*"72?;21"A2+&4&79"2E";2+6"6*7&9&259"$56"&54*++*743$
63*+9"?Y*%*"4Y*"E343%*"2E"Y3=$5)&56"&9"$4"94%)*@

JLUVW WKLV VWXG\ DQDO\]JHG WKH QRWLRQ RI KL
ZH KDYH VHHQ $VLPRY FUHDWHV (FWLRQDO ZRUOGYV
KLVWRU\ DQG XVHV WKH WHFKQLTXHV RI WKH KLVWRL
2E"Y&942%&7&41C"*IA* 7 &$& ) BB LY *™ 9*%&*9@"H34" Y &9"?2%)" $+92"7258*19"
$"94%25:"5**6"42"94**%"4Y*"723%9*"'2E"Y&942%1@"W9&=28"A2%4%$19"=$51"2E"Y
TY$%$74*%9"$9"Y &Y +1"$7$%*"2E"4Y*"?2%)&5:9"2E"Y &942%1C "$56"7$AS; +*"2E"39&E
356*%94356&5:" 42" SEE*74" 4Y*" 723%9*" 2E"*8*549";1"$993=&5:":3$%6&$59Y &A" 28*9
WKHLU VRFLHWLHY 5DWKHU FRQVLVWHQWO\ WKLV OF
)*A&D " ?&AY " <$=A*++[9"E$82%*6"&6*$+9"2E"=*%&427%$71"$56"927 &S+ " T$%?&5&E
WA4"4Y*"9$=*"4&=*C"W9&=28[9"7Y$%$74*%9"9Y 27"8*%1"+&44+*"7257*%5"E2%"$51"$t
FRQVHTXHQFHV RI WKHLU HPSLUH EXLOGLQJ SURFHVV
=$99*9C" $56" 4Y*&%" &=A*%&$+&9="$56" =$5&A3+$4&259" $%0*" +$%:*+1" %*A%*9*:
DV DQ DEVWUDFW LQWHOOHFWXDO SURMHFW $OWKR
S3VRFLDO VFLHQFH ¢FWLRQ ~ WKDW LV ¢(FWLRQ SRUWU
+*8*+"2E"*54&%*" 927 &*4&*9C"4Y&9" &9"=294+1"&5"4Y*";$7):%2356 @" F5"E$74C" &5
DFWXDOO\ SRUWUD\LQJ WKH VRFLHWLHY DW ODUJH ¢

MLM



E%.5J2#"%.

A27+%E3+"8&56888&63$+9™5:$:46"&5"$" 7259454 $44+*"2E "2&49"$56"A%2; +*=M92+88&.
A%2:%*99&5:" E%2="25*" 7%&98&9" 42" $524Y*%@" ZY39C" W9I&=28[9" =$&5" 7Y $%$74*
*=:4%=0" DE" 027&*4$+" E2%67*9" %$AY*%" 4Y$5" &56&888&63%+" $:*549C" :34" $4" 4Y*" 9%
A&=*"4Y*1"%*&5E2% T+ 4Y*'8&*?" 4Y $4" Y &942%1"&9"=$6*":1":$7)M%22="6*$+M=$)&"
$56" =$58&A3+$4&25" 4Y$4" ;1A$99*9" 6*=27%S4&7" A%27*99*0@" *73%%*54+1C" 4Y¢
MXVWLLHG E\ WKH IDFW WKDW WKH\ XVH WKHLU H[FHS
$"A*ObA*43$+"94$4*" 2E"3%:+571C" PY*%*"4Y*'9278*41"89"$+2$19" 25" 4Y*":%&5)"2E"9;
7%8&9&9"2Y&7Y"25+1"4Y* A%24%$:258949"356*%94$56 @
2QH RI WKH PDMRU VRFLHWDO"#S$R&GHEVQV LQ $V
9*068*9"&9"4Y*'94$:5$4&25"2E"Y 3=$5)&56C"42"?Y & 7Y *BA$59&2589="89"4Y *"06*73%
$597*06@" F56**6C" 4Y*" A%*0*54" 94361" Y$9" 9Y225" 4YS$4" 4Y*" E%2548&+0%" 4Y*=+"
AY%*9*54" &5"WO&E=28[9"22%)" 42" $" =37V " :%6*$4* %" *BA*54" 4Y $5" A%*8&239+1"Y$9" ;**
$7)522+*6:6@" WO" 2" Y$8*" 9¥5C" 4Y*" A%24$:25&949[" 72597&2395+99" 2E" Y&942%
$56"$;8+&41"42"+*$%5 " E%2="84"92"$9"42"$TY &*8*"AY*":%6*$4*04": 226 "E 296" $++"Y 3=$~
IUHTXHQWO\ OHDGV WR H[SDQVLRQLVP EHFDXVH LW
%*&54%2637'9*+EM%*5+2$+"$4"4Y* E%254&*% @"WO'F"Y $8*'524*6C"4Y £9"€9"$'%$4"
6*8*+2A=*54" 2E" Z3%5*%[9" U%254&*%" ZY*9&IC" +&5)&5:" 4Y*" E%2548&*+0%" 42" 4Y*"*E
JURZWK Rl FLYLOL]DWLRQ ,Q WKLV SURFHVV EXLOGI
Y3=$5)&856";*72=*9"4Y*": 2$+@"
G*7256C"4Y*'A*%8$6&5: " E%254&*%"4Y *=+"$56"4Y *'062+*"2E"&56&8&63$+"Y *062:
$VLPRYYV ZRUN UHAHFW WKH :HVWHUQ EDFNGURS RI $
WO&=28[9"\5+&: Y 4*5=*54"86*$+9"$56 " *BA+&7&4"39*"2E"Y &942%&7$+"=26*+9C"Y &9"?
DOVR H[KLELW WKH SRSXODU JORUL¢{FDWLRQ RI IURC
SROLWLFV RI WKH V DQG V $PHULFDQ VFLHQFH
$VLPRY DQG RWKHU *ROGHQ $JH VFLHQFH (FWLRQ DX'
E9%254&*%" $74825M$68*543%*" 942%1" 4%2A*9" ;1" OY&EA&S5:" AY*" E2739" E%2="AY 1
LQWHOOHFWXDO DFWLRQ ,Q WKLV VHQVH WKH KHUR
528*+"8*0698&25"2E"4Y*'+25*":35=$5>"$"97&*54&94C"A2+& A& T &$5C"2%"$6=85894%S:
LV D SUREOHP VROYLQJ HQJLQHHU YHUVLRQ RI WKH |
&542"Y&9" 275" Y$569@" V*" &9" $" Y*962" 2E" &54* ++*T43$+" $74&25C" ?Y 2" 39*9" 22066¢
TXLFN ZLW LQVWHDG RI IDVW JXQV WUDQVFHQGV FRQ
$56"=A+219"Y&9"$:&+&41"42"94*A"234"2E"4Y*"7%226"&5"2%6*%" 42" 6*E*56"&4@"
V272+8*06C" *8*5" 4Y23:Y" WO&=28[9" 9*06&*9" E*$43%*9" &5" AVb2=&5+54" %2+
PDQ\ FKDUDFWHUVY DNLQ WR VWHUHRW\SLFDO FRZER\
284Y"&A9" A*YE*TA"=$TY &5*'=2%$+9C"4Y$4"93%A$99*9"4Y *'A2+&A&T&$5"2%"+8*5"4

MLN
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97&*54&949*5:&5**%"$9"4Y*" AY*E*%%*6":3$%6&$5@"W+4Y23:Y"WI&=28";*:$5"?%&
Y&9" %2;24" 942%&*9" &5" 4Y*" .JO-9" ?2&4Y" 4Y*" &6*$" 2E" $82&6&5:" 4Y*" cU%$5)*594
72=A+*BCDb" Y&9".JL-9" $66&4&259" ;%&5:" 42" 4Y*" 9*%&*9" ?Y$4" 723+6:1*" 7$++*6"
S*4)+*(%0"FB81A "2E"4Y*"%2;249"28*%""Y 3=$5&41"$9"4Y*1"9*$%7 Y "E2%"4Y*";*94"?$1
42":3$%6"$56"94**%"Y 3=$5)&56 @"U3%4Y*%=2%*C"6*9A&4*"4Y*"E2739"25"&56&8&¢
FKDUDFWHUV WKH UHDO SURWDJRQLVW LQ PXFK RI $
Y3=$5)&56"$9"$"?Y2+*@"ZY*9*"$%*"942%&*9"2E"4Y*"Y 3=$5)&56"39&5:"4*7Y52+2:1C'
?&448&5:+1" 2%" 357&44&5:+1C" 42" 72594%374" %2;24" :3$%6&$59" $56" 4Y*5" 7+&=;"
LQWR WKH VHFEXULW\ RI WKH PHFKDQL]HG ZRPEV WKH\
U&S$++1C"F"Y$8*"'9Y275"4Y$4"4Y*"72597&2395*99"2E"4Y*"?2%)&5:9"2E"Y&94,
$56"4Y*"E%254&*%"+*$6"42":33%6&$59Y &AC " ?Y&7Y" " 7$5",*"'9**5"$9"4Y*")*1"7257*A4"
W9&=28[9" 9*%&*9@" a56*%94$56&5:" 4Y*" 22%)&5:9" 2E" Y&942%1" Y$9" $" 8*%1" 7257
34&+&A4$%&$5"8$+3*"&5"4Y$4" &4" A%288&6*9"?$19"42" &5637*"'6*9&%*6"927&*4$+"*E
WO&=28C"4Y*"$44*=A49"42"92+8*"4Y*"1$+73+$4&25"A%2;+*="2E"$7Y &*8&5:"4Y*":%*$.
JRRG IRU DOO KXPDQLW\ OHDGV WR D FRQVHTXHQWLD
UHVXOW MXVWL,{HY UDWKHU TXHVWLRQDEOH DFWLRQ\
EDVHG UDWLRQDOL]DWLRQ FRPHV XS UHSHDWHGO\ L
Y&9".JL-9"528*+9"4*54$48&8*+1" 7Y $++*5:*"4Y&9"524&25" 4Y%23:Y" 4Y*" A%24%$:25&9:
6*;$4*9" 28*%" 4Y*" *4Y&T79" 2E" 937Y" =$5&A3+$E X TN 9&=28[9" :3$%6&$5"
$742%9"9**)",*5*82+*54"23472=*9C"4Y*"A2?7*%"*+&4*9"Y*"6* A& 749"$%*"2E4*5"%*8*$+*
42" X" 7254%2++*6";1" 1*4" $524Y*%" =2%*" 7257*$+*6" A2?7*%" *+&4*C" 7%*$4&5:" 22%+
4Y$4" 7259&94" 2E" +$1*%9" 2E" Y&66*5" 7254%2+C" *+&4&9=C" $56" =*%&427%$71@"
IRU FRQWURO WKHQ LV D UHFXUUHQW FRQFOXVLRQ
WKH VDPH WLPH IRU $VLPRY D YLDEOH VRFLHW\ UH"’
;34"9&57*"4Y$4"=$5$:*=*54"$+92"7$39*9"$"72594$54"4*59&25"$4" 4Y*" %*9*54=*54"
2E"+&=8&4&5:"&56&88&63%+" E%**62=C"4Y*":3$%6&$59Y &A"=394" ;*" 9*7%*4" $56" %o*=¢
2349&6*"4Y*"927&*41"8&49*+E@"d$+$B&S"9**=9"42"Y$8*"'4Y*"A24*54&$+"42" TY $5:*"4Y
&57+368&5:"*8*%0125*"$56"*8*%14Y &5:"&5"&49"72++*74&8*C";34"4Y*"9*%&*9"5*8*%4 Y
FORVHV ZLWK *RODQ 7UHYL]H UHLWHUDWLQJ WKH IDP
FXOWXUHV WKXV HPSKDVL]LQJ WKH SUHFDULRXV VXU
$VLPRYYV QDUUDWLYH RI F\FOHV RI GHFOLQH |
FLYLOLIDWLRQ DOVR OHDGV WR FRQWLQXRXV JURZV
Y3=$5)&56[9"*BA$59&25"$%*"+$%:*%"4Y $5"A%*8&239+1C"$56"4Y*"E$++"5*8*%"%*4
WKH VRFLHW\ TXLWH WR WKH OHYHO RI WKH SUHYLR:
3A?$%6" =24&25@" V2?7*8*%C" $+4Y23:Y" *BA$59&25" $56" *=A&%*M;3&+6&5:" $%*
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UHFXUUHQW VROXWLRQV LQ KLV UHSUHVHQWDWLRQ F
WO&=28"$+92"6*=2594%$4*9" 4Y $4" &594*$6" 2E" +$94&5:" 92+34&259C"*8*% 1" *BAS5
$56"=A&Y*"7$5"25+1"92+8* 4Y*" A%2:+*="$4"Y $56 @"

T*OA&A*"*5685:"28AY " 4Y*' E$S=8+&$%"524&25"2E"&=A*5685:"7%8&9&9"$56"4Y *"5*

IRU FRQWURO WKH QDO QRYHOV LQ $VLPRYfV VHULF
$2$1"E%2="4Y*9*" 717+*9"427$%6"4Y*"=$5$:*6"94$;8+&41"2E"4Y*":%*$4*94": 226" E2C
$9"=$51"$9" A299&;+*@" ZY&9" 9*+=0" 42" 93::*04" 4Y$4" AY*" 72504$54" =$5$:*=*54"
$56"35%*+*5485; "*EE2%4"7$5"$4"92=*"A2&54" " 28*% 7 2=*@"GA&++C"$4"4Y *"9$=+"4¢
W9&=28[9"*572=A$99&5:"889&25"2E"4Y*"E343%*C"7%*$4*6"284Y "8$94"A+24"$56"4Y 2.
949%3743%*9C"$+92"=$)*9"84"$"A%&I25*%"2E"& 49" 225" A%*=&O*>"4Y *"Uo* A*$4*6"94%
3+48=$4*+1"A*%=84"52";%*$)&5:"$7$1" EY%2="4Y*"717+*9"2E"*56++99":96274Y @"\8*
$9"d$+$B&S"93::¥049"$" 2$1"42": 2" *1256"4Y &9" 7254*94"2E"93%8&8%+"; 1" *BA$59&25!
&4"&9"&5"EST4" $5" $66848&25%+" 717+ 2E" 6*E*06%$+" 2E" 94$:5$4825" 4Y%23:Y" *BA
257 $:$85"8&5637+6":1"$" :3$%6&$5" $7420@" F4" 223+6" 9**=C"4Y*5C"4Y$4"W9I&=28

DLP IRU D XQLW\ RI YLVLRQ LQ FRQQHFWLQJ WKH WZR
A*%IA*TA&E*@

\8*5" &E" 4Y*" 9*06&*Q" *:859" 2&4AY" AY*" +3*A%&SA" E2%" 4Y*" E343%*" &5" 4

JRXQGDWLRQ JXLGHG E\ WKH 6HOGRQ 30DQ LW LV VI
427$%6" 92+34&25" X" 2+++" $2$%6*" 4Y$A" AY*" 723969 =$1" Y $8*" 42" *" $=*56*6"$9"
WKH MRXUQH\ FRQWLQXHV ,Q LWV HPSKDVLV RQ WKH

DQG DGMXVWPHQW LQ WKH DQDO\VLV WKH VHULHV V.
342A&$5"92+34&25C *8*5 " &E"&A"$4" 4Y *" 9$=*"4&=*"8&=A+&*"$"+25:85:"E2%"25*@"F
9**=9"4Y $4"WO&=28[9"?2%)"E2%=9"$"4*59825"2&A4Y " "4Y*"524825"342A&$C"?Y&TY"=3
948++"*"$66%*99*6@

ZY*'7257*A4"2E":3$%6&$59Y &A"Y$9" ;5" &5"E2739"$4" 4Y*"*56"2E"4Y &9"94361

%XW ZKDW GRHV LW HQWDLO LQ WHUPV RI $VLPRY{V
9*5C"WI&=28[9'$2&"()*$+"( VHULHV RIWHQ FHQWHUV RQ WKH
=$)*0":226"$56 " EE*74&8*":28*%5=*54"2E"4Y*'=$99*0@"W9"E2%"W9&=28[9"7+$&="2I
ZULWLQJ VRFLDO VFLHQFH ¢FWLRQ WKDW H[DPLQHV W
6*8*+2A=*54" 25" Y3=$5"027&*41C" 42" 2Y$4" *56" &9" 4Y$4" :28*%5=+54" 3+48=$4*+1"
XVHG" 7KUR X@K" 2B'RA;249C" &54*++&:*54" =$7Y&5*M" 2%" 97&*57*M;$9*6"
927&$+"*5:&5*%&5:C" WI&=28"4%&*9" 234" 8$%&239" 2$19" 2E" 7254%2++&5:" Y 3=$5
LQ RUGHU WR PD[LPL]JH LWV ZHOO EHLQJ DQG FKDQFH
WKH WKHPHV Rl FRQWURO DQG HYHQ GHWHUPLQLVP |
WKH ¢QDO DLP RI WKLV JXDUGLDQVKLS ZRXOG VHHP W
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D XWRSLD 7KH QRYHO VHW O D\BM)*B-E(%UC0H<*3F WL RQD O
HQGV ZLWK WKH FKDUDFWHU *RODQ 7UHYL]HYV YLVLF
Y3=$5)&56C";34"$+92"2&4Y"Y &9"*04&=$4*"4Y $4";3&+6&5:"d$+$B&S"42"$"94$:*"2Y*0%
&A4"T$5"6*E*56" &49*+E"$:$8594" 937Y" Y LA24Y*A&T$+" =*5$7+"&9" 25+1"$" E*?" 7+543%
$2$1C" $56" 4Y*5" 2+ 2&++" ¥ OSE*D" QN.-R@" G37Y" $5"*56&5:" 4Y$4" +*$8+Q" 4Y*" A+
9384%;+1" 2A*5" E2%" E3%A4Y*%" 528*+9" &9" $+92" A*%6YSAQ" 4Y*" 7+*$%+04" &A*%$A&”
6*98%*" PY&TY" %*=$&59" +$%6:*+1" 355$=*6" 4Y%23:Y 234" WO&=28[9" 9*%&*9@" ZY $4'
85" $++"&49" %*+&$57*" 25" $56" 2A48=&9="$;234" 97&*57*C" WO&=28[9" 22%)" *BY & &~
E356$=*54$+C" $56" %$AY*%" &6*$+894&7" Y2A*" 4Y$4" 02=*6$1" Y3=$5)&56" =&:Y4'
$743$++1"A299*99"*523:Y")527+*6:*" $56" 356*0694$56&5:" X" 92=*"2E" &4" A*%Y$AQ"
JDWKHUHG DOVR WKURXJK VFLHQFH ¢FWLRQ = WR DFV
29" $" E343%*C" c?Y&TY" &9" E2%" 4Y*" *44*0Ch" $9" Y*" A349" &4" &5" 4Y*" JK/" &54
3UHVXPDEO\ WKLV ZRXOG PHDQ ¢QGLQJ VRPH VROXW
TXHVWLRQ RI KRZ WR EXLOG D VWDEOH VRFLHW\ ZKl
2&4Y234"94$:5$4825" 34" $+92" 2&AY 234" AY*" 56" E2%4" 72594$54" =$5$:*=*54" $56"
359$489E$742%1C"A$%4&$+"92+348259@

ZY&Q" 4*56+571" T$5" ¥ G*4*T4*6" *8+5" &5" WI&=28[9" 2%6& " EB$+"( "
4%8&+2:1>"4Y*'G*+625"S+$5"A%2=8&9*9"42" 3&6+"4Y*"U2356$4&25"4Y %23:Y"7%&9*9"4;
9SE*"Y$8*5" 2E" 4Y* G*7256" d$+$7487"\=A&Y*@"WO"524*6C" 4Y*" G*7256" U2356$4&:
*588098259" 4Y&9" $9" $" 927&*41" 2Y*U*" ceTf254%2+" 2E" 9*+E" $56" 927&*41" 223+
+25: 504"+ +EA" 42" TY $57*" 206" 42" AY*" 8$:3*":062A&5: 9" 2E" &54384&8*" *4Y &T$+"9194
'$9%6"25"&59A&%$4&25"$56"+=24LRBANR @ " G&=&+$%+1C"WO&=28[9"%2;24"942%6&*
6*8*+2A"E%2="725986*0%$48&259"2E"98=A+*"9SE*:35%6" =*7Y $589=9C"?Y&7Y"A%24
AY*"Y3=$5"39*%69"2E"%2;249C"&542"*572=A$99&5:"725986*%$4&259"2E"%2;24M6%¢
JXDUGLDQVKLS (YHQ WKH OXOWLYDF VWRULHV UHLWHL
GHVLUH WR UHOLQTXLVK WKH UHVSRQVLELOLW\ RI NH
)&56"2E"$342=$4*6"$:*54@" V2?7*8*%6C"W9&=28[9" 9*06&*9" $+092" 4&%*+*99+1" A2&549
WKH ADZV LQ WKH VR @YV BIIA) LW (@DYOLOAHVXHVWLRQ\
ORQJHYLW\ DQG EHQH¢FLDOLW\ RI WKH NLQG RI HPSL
U2356$4825"723+6";38+6"2%"=$854$85@"V*%*C"4Y*"5$%%$4&8*"'=28*9" 25" 42" 2EE’
AY*'5+B4"92+34&25C"d$+$BESC Y &TY "&5"43%5" 8 ¢S4 FROY<*4$: @"
&RQVWDQWO\ EXLOGLQJ ¢FWLRQDO ZRUOGV ZKHUH WK
B&TABA*Q"4Y*8Y6"5+*6" 42" 4B)*" 4Y*"PY **+"$56"942A"Y 3=$5)&56"E%2="06*A*$4&5:"4Y*
2+6"=894$)*9C"W9I&=28[9"9*%&*9"$+92"06*73%%*54+1"&=A+&*9"4Y$4"$++"2E"4Y*"9;
$%6*"25+1"4*=A2%$%1"25"4Y*"2$1"427$%6"92=*4Y &5: " *+0*@"ZY &9"7%*$4*9"$"9*50*"
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72548&53239"3%:*571C";34"$9"4Y*" 7Y $%NS74*%9" ;*72=*"2*$%1" $56" %*$61" 42" A$99'
25"4Y*"42%7YC"&4"$+92"7%*$4*9"$"1*$%5&5:"E2%"94$;&+&41"4Y$4"?23+6"524"+*$
DQRWKHU IDOO 7KLV EHJLQV LQ $VLPRYfV ZRUN DV D
Rl SXOS VFLHQFH ¢(¢FWLRQ DQG WKH VRFLDO XSKHDY|
PY&TY"9**="42"+*$6"42"$"1*$%5&5:"E2%"9394$&5%;+*"94$;&+&41@"F4"&9"$+92" +&!
4Y*"A2984&88&94"%*+&$57*"25"4Y*" A2?*%"2E"97&*57*"Q$56"4*7Y527%$4&7"'=$5$:*=*
42"92+8*"4Y*"A%2;+*=9"2E"4Y*"?2%+6C"$56"4Y*"7254&53239"9*$% 7 Y"&5"<$=A;*++&!
VFLHQFH ¢(¢FWLRQ IRU SUDJPDWLF VROXWLRQV %XW L’

7TKH HQWDQJOHPHQW RI WKH XWRSLDQ WUDGLWL
FRXUVH ZLGHO\ UHFRJQL]J]HG DQG IRU H[DPSOH 6XYL!
DV 3 WKH VRFLR SROLWLFDO VXEJHQUH RI 6)° ORUL
SRLQWV RXW WKH XQHDV\ SROLWLFDO DQG LGHRORJI
&9"63*"42"4AY*"E$74"4Y$4" &4 *$9&+1"72=*9"42"94$56"E2%"4Y*"Cc?&++"42"35&E2%=
4Y*"' &6*$+"A3%&A41"2E"$" A*%E*74"9194*="4Y$4"$+7$19"Y$e9f" 42" *" &=A29*6";1"E2¢
RQ LWV LPSHUIHFW DQG UHOXFWDQW VXEMHFWV™ -D
VLPSO\ RITHULQJ MDGHG XQLIRUPLW\ -DPHVRQ VHHV
$66%*99&5:" ?2Y$4" Y*" +$;*$IB+*(%)1-+4C"4Y*" 72++*74&8*" 1*$%5&5:" E2%" 342A&$"
ZKLFK UHPDLQV XQVDWLV¢{HG 7KLV ZLVK IRU WKH
2E04+$+0*8% '$'BMW KDW *UHMHFW>V@ XWRSLD DV EOXHSUL
6%*$=Cb"$%4&73+$4*9"4Y*" A%27*99"2E"927&$+"7Y$5:*C"$56"E2739*9"25"4Y*"6 & EE’
$56" &=A*WE*74&259" ?&4Y&5" 342A&$5" 927&*41" &A9*+E" 42" 9**)" E2%" ?$19" 42" $6¢€
WKHVH LVVXHV OR\ODQ TKXV L@VWBIPDE " RIQFOBTL P L
342A&$9" 93::¥94" A299&;+*" $597*%9" $56" A%*9*54" A24*54&$+" 6&%*74&259" 427%°
ZKLFK WR VWULYH VHH 5RJDQ OXFK LQGHEWHG W
JUHHGPDQ VLPLODUO\ VHHV WKH 3G\QDPLF RI VFLHQF
Y2A*' A%&57&A+*" &4BAHEHF®8% KLOH WKLV 3XQDOLHQDWHG KR
ZH KDYH QHYHU OLYHG * FDQ RQO\ EH DSSUHKHQGF
VFLHQFH ¢FWLRQ FDQ KHOS WR UHIXUELVK WKH *SUH
;1"=$)&5:"4Y*" *5%* 2E"342A&$"=2%*"7257%*4*"$9"528*+&948&7C"$56"4 Y *%*E2%*"'=29
T%8&A&TS+"&5"4AY*2%*4&7$+"94$57*h" (RILLFHEHBITTNR@"

1RZ LQ WKH ¢QDO DQDO\VLYVY LW VHHPV WKDW $VL
342A&$5" 6*9&%*C" ;34" $4" 4Y*" 9$=*"4&=*"9Y &*9" $?$1" E%2="&49" T%&A&T$+" A24*!
U%**6=$5" 9**9" &5" WO&=2&HI()*$+"( "4%&+2:1" c$" 7259&6*%$;+*" %*9*%8*" 2E"
XWRSLDQ HQHUJ\" DW 3 SURMHFWLQJ SRWHQWLDO IXWX
I XO ¢ OO BHRHUB-R@"H34"&5"Y&9"8&*?C"4Y &9"&9"=$%%*6";1"4Y*"?2$1"4Y*"9*%
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++$59"427$%66" 6*4*%=&589="$56"=*7Y$5&94& 7" *Y $882%8&9=C"=$)&5:"&49"$44*=A4
$4"342A8$" $4" *94" $" CE%$:=*54$%1" 72594%3748&250" QK.R@" W9"4Y*' 342A&$5" : 2%
VWDEOH EXW VHOI UHMXYHQDWLQJ VRFLHW\ LQ $VLPF
72=A%2=89*9"$%*" =$6*"$+25:"4Y*"2$1 C"WO&E=28"0**=0"42": * A$&5E3++1"$7$%*"2E"
AY*"&=A299&:&+&A1"2E"$%%&B&S5:"$4"4Y*"342A&S$" A29&4*6": 1" 4Y *" 2068 &5$+"8&I&:
BHOGRQ 30DQ ,Q KLV (FWLRQDO ZRUOG SV\FKRKLVYV
d$+$B&S" $%6*" 219" 2E" 2206)&5:" 427$%6" $" 9278+ 41" 4Y $4" &9" 94&++"9**)&5:" & 49" 6
E206="$9"84"89";*&5:":38+4@

F4"&9" 25+1" &5" A$99&5:" =2=*549C" *OA*7&$++1" &5" 4Y*" *09$1894&7" $OA*T4¢
$VLPRYfV QDO QRYHOV WKDW WKHUH VHHPV WR EH
RI WKH HQGOHVV F\FOHV Rl HPHUJHQF\ VXUYLYDO PHL
FRQVWDQW PDQDJHPHQW DQG PDQLSXODWLRQ 6WLOC
DQ DZDUHQHVV Rl WKH XQDWWDLQDELOLW\ RI XWRSLE
342A&$"&5"#$=*925[9"9*50*" 2E" 2A*5M*56+6" A+3%$+&4 1" $56" %*0894$5 7+ 42" 7+293¢
$VLPRYYV VHULHV IUHTXHQWO\ JRHV RQ WR DSSO\
Y&56*%69"849"A24*548$+"42"725986%%"%o*$+"$+4*%5$488*0@"F5"4Y *"A%27+99C "W«
TXHVWLRQV WKH JRDO LWVHOI =+ D SHDFHIXO VRFLHW
DSSUHFLDWHV VFLHQFH DQG ZKHUH PHQ DUH IUHH WR
X"25+1"4Y*"=*4Y 269" 1"?Y&TY "4Y$4": 2$+"=&: Y 4" * %*$TY*6 @"

"KLOH LW FRXOG EH VDLG WKDW WKH WHFKQRFUDW
¢FWLRQ DUH XWRSLDQ LQ WKHLU KRSH WKDW VFLHQF
P&A+" K $iHH" 42" 9248 $++" 2E" Y3=$5)&56[9" A%62;+*=9" $56" 3+4&=$4*+1" &=A%28*"
927&*41" QO**" <+$%*925" PKRC" 4Y*" 7254853239" 9*$%7Y" &5" WI&=28[9" 22%6)" 9**=¢
+25:85:"E29%"342A&S$"E2%"=*5"+&)*" Y &=@"ZY*"A%*93AA2984& 25" &9 " 4Y $4"4Y &9"%$
DQG VFLHQWL:;FDOO\ PDQDJHG ZRUOG LV D V\VWHP
Y3=$5)&56@"ZYF#'$2&" ()*$+"( "9*06&*9"5*8*06"%*$++1"6*4$7Y*9 QA +E"E%2="4Y*
*+&A&OA"PY &A*"=$5[9" A*UHOA*T4&B*C" $56" 4Y 39" 9*+=9"2;+&8&239"42" 4Y* ES74" 4Y $

®= 6RPH FULWLFV H[SUHVVO\ VHH QR XWRSLD LQ $VLPRYTV
19%:032$"%0N ULORJ\ WR UHSUHVHQW WKH 3ZRUOGYV GLI¢FXO
$)61-/)0$"F3/6+"-3+"1-)./&0"/. 16$+"3&$"*++0"$1<<)9&-+%"/0"-3+"93&,&9-+,/$-/9&66:"#+,/9&0'
DEXVH RI VFLHQFH WKURXJK VXEVHUYLHQFH WR DQ DSS
SVI\FKRKLVWRU\ LV QRW DQ DWWHPSW 2WR EULQJ DERXW I
DOUHDG\ H[LVWLQJ VRFLHW\ I[URP H[WHUQDO WKUHDWV 7
)<"3/$-),:" & +"%+0/+%"-3,)173"-3+"D.+076+,/&0" 9:96/9&6" ) %+6")<"3/$-),:" &0%"-3,)173"-3+"
UHWXUQ WR D IXWXUH LQ ZKLFK WKH HWKLFV DQG HFRQR
JLWWLQJ 20RGHUQ Q S
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Y$AA&S*99"2E"24Y*009"=$1"524 548+ 206" < STY &*8$: +*" 1"AY*'9$=+"=*4Y 269"$9"Y &9
d%$54*6C"689739985:&4YF$+" (% WULORJI\ $VLPRY QRWHG WKDW
2$54*6"4Y*" +$29" 2E"Y&942%1"42" " $9" &5*B2%6$;+*" $9"4Y*"+$79"2E" AY 19& 79" CE2%
A$%4E&73+$%"942%1Ch"$9"$" A$%A" 2E" 4Y*"4Y 23:Y A" *BA*%&=*54" QF5:*0692++"K-R(
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