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acQV"dSVWQZSa"]\"O"`]OR"\Sbe]`Y"[O^"$b]"PS"caSR"Pg"O"b`OTTWQ"aW[cZOb]`"T]`"b`OTTWQ"^`SRWQbW]\a%("[Og"

aS`dS"P]bV"b`OTTWQ"̂ `SRWQbW]\"O\R"̂ ObVa"̂ ZO\\W\U"ZOgS`a*"A\"QOaS"bVOb"bVS"b`OTTWQ"W\T]`[ObW]\"Wa"Q]\ab`cQbSR"(+"

Pg"bVS"OPa]ZcbS"[OX]`Wbg"]T"bVS"dSVWQZSa"W\"bVS"b`OTTWQ"]`"SdS\"Pg"[]ab"]T"bVS"dSVWQZSa"W\"bVS"b`OTTWQ"]\"O"

[O^^SR" `]OR" \Sbe]`Y(" c\RS`" O\" OQbWdS" ^ObV" caOUS" ZOgS`(" bVS\" O" Q][^ZSf" \]\" acTTWQWS\bZg" `SZWOPZS"

Q]\ab`cQbW]\"]T"^]aWbW]\W\U"]T"dSVWQZSa"]\"O"`]OR"\Sbe]`Y"[O^("eVWQV"Wa"`S_cW`SR"W\"]`RS`"b]"ORXcab"O"

b`OTTWQ"aW[cZObW]\"^ZObT]`["OQQ]`RW\U"b]"Qc``S\b"b`OTTWQ"eVS\"bVS`S"Wa"ZOQY"]T"^]aWbW]\W\U"`SZObSR"RObO("

[Og" PS" aOdSR*" " ISQSWdW\U" ^]aWbW]\" `SZObSR" RObO" T`][" dSVWQZSa" aV]cZR" ^`STS`OPZg" PS" ^S`T]`[SR")'"

O\]\g[]caZg("eVS`SW\"bVS"bS`["O\]\g[]caZg"[Og"`STS`"b]"O\"OPWZWbg"b]"`SQSWdS"[SaaOUSa"T`]["dSVWQZSa"

caW\U"̂ ObV"Q]\b`]ZZSR"b`W^a"eVWQV"Od]WR"bVSW`"WRS\bWTWQObW]\"("eVWZS"S\OPZW\U"SOQV"]T"acQV"dSVWQZSa"b]"caS"

O"c\W_cS"\]\"WRS\bWTgW\U"QVO`OQbS`WabWQ"Rc`W\U"O"b`W^"W\"]`RS`"b]"Tc`bVS`"S\OPZS"Q]\b`]Z"]\"b`W^a"OQQ]`RW\U"

b]"acQV"\]\"WRS\bWTgW\U"QVO`OQbS`WabWQ*"""

.*" <g\O[WQ"^]aWbW]\a"]T"dSVWQZSa"caW\U"Y\]e\"\]\)TZSfWPZS"`]cbSa("b`O\a[WbbSR"Pg"W\)dSVWQZS"O^^O`Obca"]`")+"

T`]["O"QS\bS`"eVWQV"b`OQYa"acQV"dSVWQZSa"$S*U*("Pca"VOdW\U"^`SRSbS`[W\SR"`]cbS"cacOZZg"eWbV"O"^Zc`OZWbg"

]T"Pca"ab]^a%*""JcQV"^]aWbW]\a"eVWQV"O`S"Oaa]QWObSR"eWbV"O"^`SRSbS`[W\SR"^ObV"]\"O"`]OR"\Sbe]`Y"$eWbV"

Pca" ab]^a" WT" dSVWQZSa" O`S" PcaaSa%(" [Og" ^`STS`OPZg" PS" `SQSWdSR" O\R" [O^^SR" T]`" `SRWab`WPcbW\U" bVSW`"

^]aWbW]\a"]\"O"̀ ]OR"\Sbe]`Y"[O^"b]"PS"caSR"b]"aW[cZObS"b`OTTWQ"̂ `SRWQbW]\a"Pg"bVS"b`OTTWQ"̂ `SRWQbW]\"ZOgS`*"

L\RS`"VWUV"caOUS"]T"^ObV"Q]\b`]ZZSR"b`W^a("^`STS`OPZg"US\S`ObSR"Pg"OQbWdS"caOUS"ZOgS`("acQV"\]\"TZSfWPZS"*'"

`]cbS" `SZObSR" ^]aWbW]\a" [Og" S\OPZS" b]" Q][^ZS[S\b" TZSfWPZS" `]cbS" `SZObSR" ^]aWbW]\a" b]" ORXcab" bVS"

Q]\RWbW]\a"]T"O"b`OTTWQ"aW[cZObW]\"^ZObT]`["b]"O^^Zg"Tc`bVS`"`]Pcab"b`OTTWQ"^`SRWQbW]\a*"ISQSWdW\U"RObO"

`SZObSR" b]"dSVWQZSa"caW\U"\]\" TZSfWPZS" `]cbSa"[Og"PS"^S`T]`[SR"O\]\g[]caZg("^`STS`OPZg"eWbVW\" bVS"

Q][[c\WQObW]\" O^^O`Obca" PSbeSS\" O" ^ObV" Q]\b`]Z" agabS[" O\R" dSVWQZSa" O\R+]`" PSbeSS\"^ObV" Q]\b`]Z"

agabS["O\R"aOWR"QS\bS`a"b`OQYW\U"acQV"dSVWQZSa(*"NWbV"`Sa^SQb"b]"dSVWQZSa"VOdW\U"\]\)TZSfWPZS"`]cbSa("*+"

RWabW\UcWaVOPZS" aQVSRcZSR" OQbWdObW]\" ]T" O" b`W^" [Og" PS" caSR" T]`" SfO[^ZS" Oa" O" \]\" WRS\bWTgW\U"

QVO`OQbS`WabWQ*""



#$&%"&+

"

/*" <g\O[WQ"RSabW\ObW]\"̀ SZObSR"b]"̂ ]aWbW]\"̂ OW`a("b`O\a[WbbSR"Pg"dSVWQZSa"Ob"TW`ab"eWbV"̀ S_cSaba"T]`"UcWRO\QS"

$`]cbS%"OQQ]`RW\U" b]"^ObV"Q]\b`]ZZSR" b`W^a"O\R" Tc`bVS`"eWbV"c^RObSa"]T" bVSW`"^]aWbW]\a"eWbV"`Sa^SQb" b]"

RSabW\ObW]\a("b]"PS"caSR"eWbV"bVS"̂ ObVa"̂ ZO\\W\U"ZOgS`"W\"]`RS`"b]"O^^Zg"QOZQcZObW]\"]T"^ObVa"bVOb"^`]RcQS"

OQQ]`RW\UZg"O\R"OQQ]`RW\U"b]"Q]\b`]ZZOPZS"b`OTTWQ"^`SRWQbW]\a"^`STS`OPZg"Q]]`RW\ObSR"aSba"]T"^ObVa"T]`"

dSVWQZSa"caW\U"^ObV"Q]\b`]ZZSR"b`W^a*""G`WUW\"b]"RSabW\ObW]\"^OW`a"]T"^ObV"Q]\b`]ZZSR"b`W^a"[Og"PS"ab]`SR"+"

O\R"caSR"W\"Q]\Xc\QbW]\"eWbV"VWab]`WQOZ"^]aWbW]\"b]"RSabW\ObW]\"^OW`a"b]"[O^"O\R"^`SRWQb"h]\S"b]"h]\S"

b`W^"RS[O\Ra"W\"]`RS`"b]"O^^Zg"b`OTTWQ"^`SRWQbW]\a"Pg"O"b`OTTWQ"aW[cZObW]\"^ZObT]`["caSR"Pg"bVS"b`OTTWQ"

^`SRWQbW]\"ZOgS`*"<g\O[WQ"h]\S)b])h]\S"RS[O\R"̂ `SRWQbW]\"Wa"̂ `STS`OPZg"̂ S`T]`[SR"W\"Q]\Xc\QbW]\"eWbV"

VWab]`WQOZ"^]aWbW]\" b]"RSabW\ObW]\"^OW`a"]T" `S_cSaba" T]`" b`W^("^`STS`OPZg"^ObV"Q]\b`]ZZSR" b`W^a(" b]"O^^Zg"

OQQ]`RW\UZg" []`S" OQQc`ObS" b`OTTWQ" ^`SRWQbW]\a" OQQ]`RW\U" b](" T]`" SfO[^ZS(" QZOaaSa" ]T" dSVWQZSa" $S*U*("('"

^OaaS\US`"QO`a("b`cQYa("SbQ*%*"<S[O\R("eVWQV"`STS`a"b]"^]aWbW]\"b]"RSabW\ObW]\"^OW`a("Wa"W\WbWObSR"bg^WQOZZg"

Pg"TSSRW\U"bV`]cUV"O"R`WdW\U"\OdWUObW]\"OWR"O"RSabW\ObW]\"eVWZS"bVS"`Sa^SQbWdS"^]aWbW]\"Wa"US\S`ObSR"Pg"

O\"W\)dSVWQZS"^]aWbW]\W\U"OWR"acQV"Oa"O"?HJ"`SQSWdS`"eVWQV"[WUVb"PS"^O`b"]T"bVS"R`WdW\U"\OdWUObW]\"OWR*"

A\"QOaS"bVOb"^`SaQVSRcZSR"b`W^a"O`S"OZa]"O^^ZWSR"eWbV"O"^ObV"Q]\b`]Z"agabS[("bVS\"^`SaQVSRcZSR"^]aWbW]\"

b]"RSabW\ObW]\"^OW`a"]T"O"b`W^"[Og"PS"Oaa]QWObSR"eWbV""^`SRWQbW]\"]T"h]\S)b])h]\S"RS[O\R*"8QQ]`RW\U"b]"(+"

a][S"S[P]RW[S\ba("RS[O\R"`SZObSR"[O^^W\U"[Og"PS"O^^ZWSR"Pg"bVS"b`OTTWQ"^`SRWQbW]\"ZOgS`*"

0*" <g\O[WQ"SdS\ba"eVWQV"[Og"OTTSQb" bVS"RSdSZ]^[S\b"]T"RS[O\R"]T"b`W^a("eVWQV"aV]cZR"^`STS`OPZg"PS"

caSR"b]"W[^`]dS"O"h]\S"b]"h]\S"RS[O\R"^`SRWQbW]\"[]RSZ"T]`"Tc`bVS`"b`OTTWQ"^`SRWQbW]\a"^S`T]`[SR"Pg"

b`OTTWQ"aW[cZObW]\"caSR"eWbV"bVS"b`OTTWQ"^`SRWQbW]\"ZOgS`*"JcQV"SdS\ba"$S*U*("RSabW\ObW]\"bW[S"O\R"^ZOQS"]T"

O"T]]bPOZZ"UO[S%"[Og"PS"b`O\a[WbbSR"b]"O"^ObV"Q]\b`]Z"agabS[("T]`"SfO[^ZS"Pg"O"aS`dS`"]T"O\"S\bWbg"]`")'"

O\"OcbV]`Wbg"bVOb"O`S"VO\RZW\U"c^RObSa"]T"acQV"SdS\ba("caW\U"aS`dS`)b])aS`dS`"Q][[c\WQObW]\*""""

1*" <g\O[WQ" ab`cQbc`S" QVO\USa" W\" O" `]OR" \Sbe]`Y(" b`O\a[WbbSR" T]`" SfO[^ZS" caW\U" aS`dS`" b]" aS`dS`"

Q][[c\WQObW]\" W\"eVWQV" bVS" aS`dS`"eVWQV" b`O\a[Wba"c^RObSa" Wa"O" aS`dS`"]T"O\"S\bWbg"]`"O\"OcbV]`Wbg"

VO\RZW\U"Rg\O[WQ"[O^^W\U"]T"̀ ]OR"\Sbe]`Ya*"JcQV"c^RObSa"aV]cZR"̂ `STS`OPZg"c^RObS"QVO\USa"W\QZcRW\U"

QO^OQWbWSa"]T"ZW\Ya"]\"bVS"`]OR"\Sbe]`Y"caSR"Pg"bVS"b`OTTWQ"^`SRWQbW]\"ZOgS`"O\R"Pg"bVS"^ObVa"^ZO\\W\U")+"

ZOgS`*"

2*" <g\O[WQ"QVO\USa"W\"QO^OQWbWSa"]\"\Sbe]`Y"`]ORa("T]`"SfO[^ZS("`]OR"[OW\bS\O\QS("]PabOQZSa"acQV"Oa"

W\bS`TS`W\U"^O`YW\U("SbQ*("b`O\a[WbbSR"T]`"SfO[^ZS"caW\U"aS`dS`"b]"aS`dS`"Q][[c\WQObW]\"W\"eVWQV"bVS"

aS`dS`"eVWQV"b`O\a[Wba"c^RObSa"Wa"O"aS`dS`"]T"O\"S\bWbg"]`"O\"OcbV]`Wbg"VO\RZW\U"acQV"Rg\O[WQ"RObO*"JcQV"

c^RObSa"aV]cZR"c^RObS"bVS"QO^OQWbWSa"]T"ZW\Ya"]\"bVS"`]OR"\Sbe]`Y"[O^"caSR"Pg"bVS"b`OTTWQ"^`SRWQbW]\"*'"

ZOgS`"O\R"Pg"bVS"^ObVa"^ZO\\W\U"ZOgS`*";VO\USa"W\"QO^OQWbWSa"[Og"Tc`bVS`"]`"OZbS`\ObWdSZg"PS"RWaQ]dS`SR"

Pg"[O^^W\U"Rg\O[WQ"^]aWbW]\a"]T"b`OQYSR"dSVWQZSa("caW\U"T]`"SfO[^ZS"Rg\O[WQ"^]aWbW]\a"b]"bVS"^ObV"

Q]\b`]Z" agabS[(" Oa" [S\bW]\SR" W\" -" O\R" .(" RWaQ]dS`W\U" W``SUcZO`WbWSa" W\" b`OTTWQ" TZ]ea" Pg" [O^^W\U"

OQQ]`RW\UZg"P]bbZS\SQYa+]PabOQZSa"]\"ZW\Ya"]T"O" `]OR"\Sbe]`Y*" "AT" bVS`S"O`S"\]b"acTTWQWS\b"dSVWQZSa" b]"

RWaQ]dS`"RW`SQbZg" bVS" W``SUcZO`WbWSa(" bVS\" abObS" SabW[ObW]\"[SbV]Ra" QO\" PS" caSR(" acPXSQb" b]" acTTWQWS\b"*+"

Y\]eZSRUS"OP]cb"bVS"W\^cb"TZ]e"b]"O"ZW\Y("eVWZS"QO^OQWbg"`SZObSR"Q]``SQbW]\a"O`S"[ORS"W\"eVWQV"QOaS"b]"

aSQbW]\a"]T"ZO\Sa"]\"ZW\Ya"T`]["eVWQV"O"ZW\Y"aV]cZR"̂ `STS`OPZg"PS"Q]\ab`cQbSR"WT"O^^ZgW\U"acQV"O^^`]OQV*"""""



#$&%"&,

"

3*" <g\O[WQ"QVO\USa"W\"b`OTTWQ"Q]\b`]Z("T]`"SfO[^ZS("b`OTTWQ"ZWUVb"^ZO\a("aWU\"^]aba("O\R"dO`WOPZS"aWU\OZa*"

JcQV"c^RObSa"O`S"b`O\a[WbbSR"b]"O"̂ ObV"Q]\b`]Z"agabS["T]`"SfO[^ZS"Pg"O"aS`dS`"]T"O\"S\bWbg"]`"O\"OcbV]`Wbg"

VO\RZW\U"acQV"Rg\O[WQ"W\T]`[ObW]\"O\R"aV]cZR"̂ `STS`OPZg"PS"caSR"eWbV"bVS"b`OTTWQ"̂ `SRWQbW]\"aW[cZObW]\"

^ZObT]`["Oaa]QWObSR"eWbV"bVS"b`OTTWQ"^`SRWQbW]\"ZOgS`*""

<g\O[WQ"Qc``S\b"b`OTTWQ"TZ]ea"O\R"_cScSa"[WUVb"PS"dOZcOPZS"b]"PS"[O^^SR("T]`"SfO[^ZS"OQQ]`RW\U"b]"b`OQYSR"+"

^]aWbW]\a"[S\bW]\SR"W\"-"O\R"."OP]dS("W\"QOaS"bVS`S"e]cZR"PS"O"\SSR"b]"Q][^ZS[S\b"[WaaW\U"RObO"b]"ORXcab"

W\WbWOZ"Q]\RWbW]\a"T]`"aW[cZObSR"b`OTTWQ"^`SRWQbW]\a("T]`"SfO[^ZS"[WaaW\U"RObO"]T"RS[O\R"]T"b`W^a"eVWQV"QO\"

PS" RWaQ]dS`SR" Pg" O" abObS" SabW[ObW]\" [SbV]R" caW\U" b`OTTWQ" TZ]ea" O\R" _cScSa*" <WaQ]dS`W\U" RS[O\R" RObO"

bV`]cUV"b`OTTWQ"̀ SZObSR"RObO"Wa"O"O\"O^^`]OQV"eVWQV"[Og"̂ `STS`OPZg"PS"Q]\aWRS`SR"c\RS`"Z]e"caOUS"]T"R`WdW\U"

\OdWUObW]\"OWRa"Pg"R`WdS`a("O\R"eVWQV"Wa"Sf^SQbSR"c\RS`"acQV"Q]\RWbW]\a"b]"PS"ac^^]`bSR"Pg"SfbS`\OZ"aS\a]`"('"

W\T`Oab`cQbc`S"b]"[O^"b`OTTWQ"TZ]ea"W\"]`RS`"b]"O^^Zg"O"abObS"SabW[ObW]\"^`]QSaa*""

A\"US\S`OZ"bVS"^`]PZS["[Og"`SZObS"b]"O"VWUV"RW[S\aW]\"X]W\b"]`"RcOZ"abObS"O\R"^O`O[SbS`a"SabW[ObW]\"

Pg"O\R"T]`"\]\"ZW\SO`"bW[S"dO`gW\U"O\R"ab]QVOabWQ"b`OTTWQ"[]RSZa*"@]eSdS`("c\RS`"\]\"̂ S`TSQb"Pcb"acTTWQWS\bZg"

STTSQbWdS" caOUS" Q]\RWbW]\" ZOgS`(" W\"eVWQV" bVS`S" Wa" `WQV" Pcb" \]b" Q][^ZSbS" W\T]`[ObW]\" OP]cb" b`W^a" ]\" bVS"

\Sbe]`Y("bVS`S"Wa"O"^]aaWPWZWbg"b]"SabW[ObS"[WaaW\U"RObO"eWbV"Z]eS`"Q][^ZSfWbg*"KVWa"[Og"PS"STTSQbSR"Pg"bVS"(+"

acTTWQWS\bZg"Y\]e\"RObO("eVWQV"Y\]e\"RObO"[Og"`SZObS"b]"RS[O\R"]T"b`W^a"O\R"b]"[]RSZ"^O`O[SbS`a"]T"O"

b`OTTWQ"aW[cZObW]\"^ZObT]`[("Oa"eSZZ""Oa"b]"b`OTTWQ"RObO"Q]\ab`cQbSR"OQQ]`RW\U"b]"Qc``S\b"b`OTTWQ"TZ]ea"[O^^SR"

Pg"b`OQYSR"̂ ]aWbW]\a"[S\bW]\SR"W\"-"O\R"."OP]dS("W\"]`RS`"b]"ORXcab"$QOZWP`ObS%"bVS"b`OTTWQ"aW[cZOb]`"T]`"b`OTTWQ"

^`SRWQbW]\a*""

A\"bVWa"`Sa^SQb("bVS"b`OTTWQ"[O^^W\U"ZOgS`"[Og"O^^Zg"bVS"b`OTTWQ"TZ]e"[O^^W\U"eVWZS"bVS"abObS"O\R")'"

^O`O[SbS`a"SabW[ObW]\"eVWQV"caSa"O\R"^`S^O`Sa"b`OTTWQ"aW[cZObW]\"T]`"b`OTTWQ"^`SRWQbW]\"Wa"acUUSabSR"b]"PS"

^S`T]`[SR"Pg"bVS"b`OTTWQ"^`SRWQbW]\"ZOgS`*""

L\RS`"acQV"SabW[ObW]\("Q]\ab`OW\ba"]T"Y\]e\"[O^^SR"RS[O\R("[S\bW]\SR"W\"/"OP]dS("O\R"b`OTTWQ"

TZ]e"[O^^SR"OQQ]`RW\U" b]"-"O\R"."OP]dS("Oa"eSZZ" Oa"OQQ]`RW\U" b]"Y\]e\+^ZO\\SR"^ObVa"]T" b`W^a"]\" bVS"

\Sbe]`Y"O\R"]bVS`"[O^^SR+Y\]e\"RObO"[S\bW]\SR"c^"b]"3"OP]dS("[Og"PS"caSR"b]"S\OPZS"b]"RWaQ]dS`"[]`S")+"

`]PcabZg"[WaaW\U"RS[O\R"RObO"O\R"^O`O[SbS`a"]T"b`OTTWQ"[]RSZa"caSR"eWbV"b`OTTWQ"aW[cZObW]\*"

NWbV"̀ Sa^SQb"b]"b`OTTWQ"[O^^W\U"ZOgS`("RObO"T`]["TWfSR"RS^Z]gSR"aS\a]`a"]`"O\g"]bVS`"SfbS`\OZ"agabS["

QO\"OZa]"PS"̀ SQSWdSR"T`]["SfbS`\OZ"agabS["aS`dS`a*"JcQV"RObO"[Og"̀ STS`"Pcb"\]b"ZW[WbSR"b]"b`OTTWQ"TZ]e"̀ SZObSR"

RObO"US\S`ObSR"Pg"`]OR"]`"`]ORaWRS"aS\a]`a"O\R+]`"^]aWbW]\"`SZObSR"RObO"O\R+]`"RS[O\R"`SZObSR"RObO("O\R+]`"

dSZ]QWbWSa"`SZObSR"RObO("O\R+]`"_cScSa"`SZObSR"RObO("O\R"+]`"b`OTTWQ"`SZObSR"SdS\ba*""*'"

8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("c^RObSa"OP]cb"`]OR"[O^a"O\R+]`"aWU\^]aba"O\R+]`"^]aWbW]\a"]T"

dSVWQZSa"O\R+]`"b`OTTWQ"̀ SZObSR"W\T]`[ObW]\("[Og"PS"̀ SQSWdSR"T`]["O\"SfbS`\OZ"agabS["acQV"Oa"O"agabS["eVWQV"

US\S`ObSa"VWUV"̀ Sa]ZcbW]\"̀ ]OR"[O^a"T]`("O\R"̂ ]aaWPZg"Pg("Ocb]\][]ca"dSVWQZSa"O\R+]`"O"agabS["eVWQV"b`OQYa"

^]aWbW]\" ]T" dSVWQZSa" O\R+]`" O" R`WdW\U" \OdWUObW]\" agabS[" aS`dWQS" $T]`" SfO[^ZS" O" Q][[S`QWOZ" \OdWUObW]\"

aS`dWQS" acQV" Oa" ^`]dWRSR" Pg" O" Q][^O\g" acQV" Oa" NOhS%(" O\R" eVWQV" " R`WdW\U" \OdWUObW]\" agabS[" O\R"*+"

Ocb]\][]ca"dSVWQZSa"O`S"^`STS`OPZg"aS`dSR"RW`SQbZg"]`"W\RW`SQbZg"Pg"O"^ObV"Q]\b`]Z"agabS[*"""



#$&%"&-

"

;][[c\WQObW]\"]T"̂ ObV"Q]\b`]Z"agabS["ZOgS`a"W\"US\S`OZ("O\R"bVS"b`OTTWQ"[O^^W\U"ZOgS`"a^SQWTWQOZZg("

eWbV"dSVWQZSa"O\R"SfbS`\OZ"aS`dS`a"[Og"caS"OQQ]`RW\U"b]"a][S"S[P]RW[S\ba"A\bS`\Sb"O^^O`Obca"O\R"eWbV"

`Sa^SQb"b]"dSVWQZSa"A\bS`\Sb""ac^^]`bSR"Pg"[]PWZS"Q][[c\WQObW]\*""
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PSab"aS`dS"UWdS\"RS[O\R"T]`"bVS"VWUVSab"b`OTTWQ"TZ]e"S\OPZSR"]\"bVS"\Sbe]`Y*"FSdS`bVSZSaa("SdS\"eWbV"Z]e"
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KVS"PS\STWb"T`]["VWUV"caOUS"]T""^ObV"Q]\b`]ZZSR"b`W^a"c\RS`"Q]]`RW\ObW\U"^ObV"Q]\b`]Z"Wa"Sf^SQbSR"('"

b]"PS"VWUV("aW\QS"bVS"b`OTTWQ"PSQ][Sa"VWUVZg"Q]\b`]ZZOPZS"O\R"bVS"aW[cZObSR"^`SRWQbW]\a"QO\"^]bS\bWOZZg"PS"

`]Pcab"RcS" b]"VWUV"^]bS\bWOZ"Y\]eZSRUS"OP]cb" bVS" W\WbWOZ"Q]\RWbW]\a"b]" `c\" b`OTTWQ"^`SRWQbW]\a"Pg"O"<K8"

aW[cZObW]\"^ZObT]`["O\R"VWUV"^]bS\bWOZ"Y\]eZSRUS"OP]cb"bVS"̀ ]cbS"QV]WQS"]\"bVS"\Sbe]`Y"^S`T]`[SR"Pg"^ObV"

Q]\b`]ZZSR"b`W^a"O\R"OP]cb"^]aWbW]\a"]T"b`OQYSR"dSVWQZSa"caW\U"^ObV"Q]\b`]ZZSR"b`W^a*"""""

NWbV" acQV" b`OTTWQ" Q]]`RW\ObW]\" O^^`]OQV(" bVS`S" Wa" O" \SSR" b]" Q]\aWRS`" PSg]\R" O" \SSR" b]" O^^Zg"(+"

O\]\g[]caZg"^ObV"Q]\b`]ZZSR"b`W^a("bVS"\SSR"bVOb"O"aSb"]T"Q]\b`]ZZSR"^ObVa"eWZZ"PS"QOZQcZObSR"]\"O"TOW`"POaWa("

bVOb"Wa("b]"bOYS"W\b]"Q]\aWRS`ObW]\"bVOb"^ObVa"eVWQV"[Og"aOQ`WTWQS"bW[S"]T"O"b`W^"]`"̂ O`b"]T"O"b`W^("T]`"bVS"PS\STWb"

]T"W[^`]dW\U"OdS`OUS"b`W^"bW[Sa"]\"bVS"\Sbe]`Y("]bVS`eWaS"^]bS\bWOZ"caOUS"]T"^ObV"Q]\b`]ZZSR"b`W^a"[Og"PS"

RWaQ]c`OUSR*" KVS`ST]`S(" Q]\dS`US\QS" b]eO`Ra" Q]]`RW\ObW]\" ]T" ^ObVa" aV]cZR" PS" aS\aWbWdS" b]" TOW`\Saa"

Q]\ab`OW\b"O\R"PS"VO\RZSR"O\]\g[]caZg"W\"]`RS`"b]"PS"eWRSZg"OQQS^bOPZS*"KVOb"Wa("Q]]`RW\ObW]\"]T"^ObVa")'"
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"
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^`]b]Q]Za" ]T" acQV" O`QVWbSQbc`S*" A\" bVWa" `Sa^SQb(" O\" W[^`]dSR" QZWS\b+aS`dS`" F)bWS`" O`QVWbSQbc`S" " aV]cZR"

^`STS`OPZg"PS"W[^`]dSR"Pg"STTWQWS\b"[SbV]Ra"b]"VO\RZS"c\RS`"`SOZ"bW[S"Q][[c\WQObW]\"Q]\ab`OW\ba("[]`S"

STTWQWS\b"^`]b]Q]Za"acQV"Oa("T]`"SfO[^ZS("NSPJ]QYSb"]`"Vbb^+."ac^^]`bSR"Pg"NSPJ]QYSb"]`"Ob"ZSOab"Pg"JJ=("

]`"L<H"^`STS`OPZg"ac^^]`bSR"Pg"NSPJ]QYSb"]`"Ob"ZSOab"Pg"JJ=("]`"OQQ]`RW\U"b]"bWUVb"`SOZ"bW[S"Q]\ab`OW\ba"

caW\U"]bVS`"[SbV]Ra"S\OPZW\U"b]"[OYS"`SOZ"bW[S"Q]\ab`OW\SR"Q][[c\WQObW]\"STTWQWS\b*"JSQc`Wbg"Oa^SQba"[Og"+"
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;][[c\WQObW]\"[SRWc[a"PSbeSS\"dSVWQZSa"O\R"bVS"b`OTTWQ"[O^^W\U"ZOgS`"[Og"W\QZcRS"Pcb"\]b"PS"
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^ObV"Q]\b`]Z"agabS["]`"O"aOWR"Tc\QbW]\OZWbg"]T"^ObV"Q]\b`]Z"agabS[("eVS`SW\"SfbS`\OZ"b`OTTWQ"[O^^W\U"
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POZO\QW\U"^S`T]`[O\QS*""
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\]b"PS"ag\QV`]\WhSR*">]`"SfO[^ZS("acQV"ObbS[^ba"[Og"PS"Q]\b`]ZZSR"Pg"a][S"O)^`W]`W"̀ O\R]["RWaQ`W[W\ObW\U"*'"

O^^`]OQV" OQQ]`RW\U" b]" eVWQV" bVS" bW[W\U" ]T" ObbS[^ba" b]" W[^`]dS" b`OdSZ" bW[Sa" W\d]ZdS" `O\R][" RSZOga"

Oaa]QWObSR""^]aaWPZg"eWbV"Tc`bVS`"RSaQ`WPSR"S[P]RW[S\ba*""

8)^`W]`W"RWaQ`W[W\ObW]\("OZbV]cUV"Wb"VOa"Z]eS`"W[^ZS[S\bObW]\"^`W]`Wbg"Oa"Tc`bVS`"RSaQ`WPSR("Wa"\]b"

O\" O^^`]OQV" eVWQV" Wa" OW[SR" Ob" O^^ZgW\U" RWaQ`W[W\ObW]\" W\" bVS" OaaWU\[S\b" ]T" ^ObVa" Ob" bVS" abOUS" ]T"

Q]\dS`US\QS" Pcb" `ObVS`" OZZ]ea" bS[^]`OZ" ^`W]`Wbg" b]" ^]bS\bWOZ" OZbS`\ObWdS" ^ObVa"eVWQV" [Og" Q]\b`WPcbS" b]"*+"

VWUVS`" `SRcQbW]\" W\" b`OdSZ" bW[Sa"]\" bVS"\Sbe]`Y"eVWQV" W\" bc`\"Q]\b`WPcbS" b]"]bVS`" b`OTTWQ" b]"UOW\"PS\STWb"

W\RW`SQbZg("bVOb"Wa("b]"UOW\"`SRcQbW]\"W\"b`OdSZ"bW[Sa"PST]`S"OZZ]eW\U"Z]eS`"^`W]`Wbg"^ObV"Q]\b`]ZZSR"b`W^a"b]"
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bOYS" PS\STWb" ]T" T`SSR][" RSU`SSa" RSdSZ]^W\U" ]\" bVS" \Sbe]`Y" eVWQV" W\" bc`\" Q]\b`WPcbS" OZa]" W\RW`SQbZg" b]"

`SRcQbW]\"W\"b`OdSZ"bW[Sa"]T"]bVS`"b`W^a*""""""

KVS"Q]]`RW\ObW]\"Q]\b`]Z"̂ `]QSaaSa"eVWQV"O`S"OW[SR"Ob"̂ ZO\\W\U"̂ `SRWQbWdS"Q]]`RW\ObSR"aSba"]T"̂ ObVa"

T]`" aOWR" Q]]`RW\ObW\U" ^ObV" Q]\b`]ZZSR" b`W^a(" ^`STS`OPZg" [OW\bOW\" O)^`W]`W" OQQS^bOPZS" ZSdSZ" ]T" \]\)

RWaQ`W[W\ObW\U"$TOW`%"^ObVa"T]`"^ObV"Q]\b`]ZZSR"b`W^a"^`STS`OPZg"c\RS`"O"ZW[Wb"bVOb"O\"OZbS`\ObWdS"^ObV"b]"O\"+"

OaaWU\SR"^ObV"eWZZ"\]b"PS"Sf^SQbSR"b]"PS"O)^`W]`W"O"ZSaa"^`STS``SR"^ObV("O\R"c\RS`"Tc`bVS`"ZW[Wba"Oa"Tc`bVS`"

RSaQ`WPSR*""

;]]`RW\ObW]\" Q]\b`]Z" ^`]QSaaSa" O`S" O^^ZgW\U" W\" bVWa" `Sa^SQb" Z]OR" POZO\QW\U" eVWQV" Wa" PSg]\R" O"

`Sa^]\aS"]T"W\RWdWRcOZ"ObbS[^ba"b]"O"TSSRPOQY"OP]cb"bVS"^]bS\bWOZ"STTSQb"]T"bVS"ObbS[^ba"b]"W[^`]dS"b`OdSZ"

bW[Sa"]T"^ObV"Q]\b`]ZZSR" b`W^a*" A\" bVWa" `Sa^SQb("Q]]`RW\ObW]\" Wa"^`STS`OPZg"O^^ZWSR" T]`" VWUV"caOUS"]T"^ObV"('"

Q]\b`]ZZSR" b`W^a" W\" bVS" b`OTTWQ" ]\" bVS" \Sbe]`Y*" " KVS" TSSRPOQY" eVWQV" RSbS`[W\Sa" bW[S" RS^S\RS\b" b`OTTWQ"

d]Zc[Sa"b]"QO^OQWbg"`ObW]a"]\"\Sbe]`Y"ZW\Ya("O\R"`Sa^SQbWdSZg"bW[S"RS^S\RS\b"b`OdSZ"bW[Sa("[Og"ac^^]`b"

U`ORcOZ"Q]]`RW\ObW]\"]T"^ObV"Q]\b`]ZZSR"b`W^a("eVS`SW\"U`ORcOZ"Q]]`RW\ObW]\"W\"bVWa"`Sa^SQb"[Og"O^^Zg"aOWR"

^`W]`WbWhSR"Rg\O[WQ"RSbS`[W\ObW]\"]T"VWUVSab"^`W]`Wbg"`SZObWdSZg" Z]ORSR"ZW\Ya"W\"O"Z]OR"POZO\QW\U"^`W]`Wbg"

ZOgS`*"*"(+"

>`]["O"^]W\b"]T"dWSe"]T"O"R`WdS`"]`"O\"Ocb]\][]ca"dSVWQZS("\]\"RWaQ`W[W\ObW\U"Q]]`RW\ObW]\"Q]\b`]Z"

^`]QSaaSa("c\RS`"aOWR"U`ORcOZ"]`"\]\"U`ORcOZ"Q]]`RW\ObW]\("^`STS`OPZg"W\QZcRS"Oa"[cQV"Oa"^]aaWPZS"O)^`W]`W"

OZZ]eO\QS"T]`"aW[cZbO\S]ca"]`"acPabO\bWOZZg"aW[cZbO\S]ca"W\RS^S\RS\b"ObbS[^ba"b]"W[^`]dS"b`OdSZ"bW[Sa"Oa"

O"`SacZb"]T"Rg\O[WQOZZg"RSdSZ]^W\U"T`SSR]["RSU`SSa"]\"bVS"\Sbe]`Y"O\R"eVWQV"aOWR"T`SSR]["RSU`SSa"[Og"

W\QZcRS"`SZObWdSZg"RSdSZ]^SR"T`SSR]["RSU`SSa"RcS"b]"W``SUcZO`WbWSa"W\"bVS"b`OTTWQ*"")'"

JcQV"ObbS[^ba"O`S"^`STS`OPZg"POaSR("Ob"TW`ab("]\"bVS"^]bS\bWOZ"]T"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa"b]"

aW[cZbO\S]caZg"bOYS"PS\STWb"T`]["RSdSZ]^W\U"T`SSR]["RSU`SSa"]\"bVS"\Sbe]`Y"T]`"^ObV"Q]\b`]ZZSR"b`W^a("O\R"

bVS\(" O^^ZgW\U" O\" WbS`ObWdS" ^`]QSaaSa" b]" [WbWUObS" ^]bS\bWOZ" ]dS`Z]ORa" RcS" b]" aW[cZbO\S]ca" ObbS[^ba" b]"

W[^`]dS"b`OdSZ"bW[Sa("bVOb"Wa("b]"[WbWUObS"̂ ]bS\bWOZ"̀ SZObWdSZg"Z]ORSR"ZW\Ya"eVWQV"[WUVb"RWdS`b"bVS"b`OTTWQ"T`]["

Z]OR" POZO\QS" ]\" bVS" \Sbe]`Y(" RcS" b]" aOWR" aW[cZbO\S]ca" W\RS^S\RS\b" ObbS[^ba" b]" W[^`]dS" b`OdSZ" bW[Sa(")+"

eVS`SW\" WbS`ObWdS" [WbWUObW]\" ^`]QSaaSa" ^`STS`OPZg" O^^Zg" aW[cZbO\S]ca" U`ORcOZ" [WbWUObW]\" ObbS[^ba" b]"

OQQSZS`ObS"[WbWUObW]\*""

EWbWUObW]\"]T"̂ ]bS\bWOZ"̀ SZObWdSZg"Z]ORSR"ZW\Ya"Wa"̀ S_cW`SR"eVS\"O"TOWZc`S"]T"aOWR"ObbS[^ba"b]"W[^`]dS"

b`OdSZ"bW[Sa"T]`"^ObV"Q]\b`]ZZSR"b`W^a("OQQ]`RW\U"b]"RSdSZ]^W\U"T`SSR]["RSU`SSa"]\"bVS"\Sbe]`Y"OZ]\U"bVS"

Q]\b`]ZZSR"bW[S"V]`Wh]\("Wa"RSbSQbSR("T]`"SfO[^ZS("Pg"b`OTTWQ"^`SRWQbW]\"bVOb"Wa"POaSR"]\"O"<K8"^`SRWQbW]\"*'"

eVWQV"Wa"TSR"Pg"Q]\b`]Z"^ObVa"Oaa]QWObSR"eWbV"bVS"ObbS[^ba"b]"W[^`]dS"b`OdSZ"bW[Sa*""

A\"bVWa"`Sa^SQb("OQQ]`RW\U"b]"a][S"S[P]RW[S\ba("bVS"RSbS`[W\ObW]\"]T"`SZObWdSZg"Z]ORSR"ZW\Ya"[Og"

PS"^S`T]`[SR"c\RS`"O\"WbS`ObW]\"]T"O"QgQZS"]T"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa"Pg"O"Q][^O`Wa]\"PSbeSS\6"

O*" bW[S"RS^S\RS\b"b`OTTWQ"d]Zc[Sa"b]"QO^OQWbg"`ObW]a"]\"\Sbe]`Y"ZW\Ya"OZ]\U"bVS"^`SRWQbSR"bW[S"V]`Wh]\("

eVWQV"Wa"RSbS`[W\SR"Pg"O"<K8"POaSR"b`OTTWQ"^`SRWQbW]\"TSR"Pg"^ObVa"eVWQV"W\QZcRS6"*+"

-*" Qc``S\b"O\R"^`SRWQbSR"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"O`S"\]b"Oaa]QWObSR"

eWbV"\]\"[WbWUObSR"^S\RW\U"^ObVa7"
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.*" \]\)[WbWUObSR"^S\RW\U"^ObVa" bVOb"[Og"`STS`"OZa]" b]"\]\"[WbWUObSR"^ObVa("eVWQV"O`S"RSbS`[W\SR"Oa"

^ObVa" Oaa]QWObSR" eWbV" ^ObV" Q]\b`]ZZSR" b`W^a" ^`]dWRW\U" ^S\RW\U" ^]bS\bWOZ" OZbS`\ObWdSa(" ]`" ^S\RW\U"

^]bS\bWOZ"OZbS`\ObWdSa"eVWQV"O`S"acPXSQb"b]"PS"acPabWbcbSR"Pg"\Se"OZbS`\ObWdSa"b]"Qc``S\b"]`"^`SRWQbSR"

OaaWU\SR"^ObVa"b]"^ObV"Q]\b`]ZZSR"b`W^a("OQQ]`RW\U"b]"[WbWUObW]\("O\R"eVWQV"\]\"[WbWUObSR"^ObVa"[Og"

PS"US\S`ObSR"Ob"bVS"W\WbWOZWhObW]\"]T"O"QgQZS"]T"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa")"RcS"b]"W\RS^S\RS\b"+"

aW[cZbO\S]ca"ObbS[^ba"b]"W[^`]dS"b`OdSZ"bW[Sa"T]`"Qc``S\b"O\R"^`SRWQbSR"OaaWU\SR"̂ ObVa"b]"Qc``S\b"O\R"

^`SRWQbSR"^ObV" Q]\b`]ZZSR" b`W^a"Pg" aW[cZbO\S]ca" aSO`QVSa" T]`" aV]`bSab" ^ObVa" OQQ]`RW\U" b]"^]bS\bWOZ"

`SRcQbW]\"W\"bW[S"RS^S\RS\b"b`OdSZ"bW[S"Q]aba"$RSdSZ]^SR"Pg"T`SSR]["RSU`SSa"]`"`SZObWdSZg"T`SSR]["

RSU`SSa"]\"bVS"\Sbe]`Y%("O\R"Oa"O"`SacZb"]T"bVS"SdOZcObW]\"]T"bVS"STTSQb"]T"bVS"aW[cZbO\S]ca"ObbS[^ba"

]\"b`OdSZ"bW[S"Q]aba"$OZ]\U"bVS"Q]\b`]ZZSR"bW[S"V]`Wh]\"Oaa]QWObSR"eWbV"Qc``S\b"QgQZS"Pg"O"ag\bVSaWa"('"

]T" <K8" b`OTTWQ" ^`SRWQbW]\" TSR" Pg" Qc``S\b" O\R" ^`SRWQbSR" ^ObVa" Oaa]QWObSR" eWbV" aOWR" aW[cZbO\S]ca"

ObbS[^ba"O\R"Tc`bVS`"Pg"]bVS`"Qc``S\b"O\R"^`SRWQbSR"^ObVa"]\"bVS"\Sbe]`Y"eVWQV"[Og"W\QZcRS"Pcb"\]b"

PS"ZW[WbSR"b]6"Qc``S\b"O\R"̂ `SRWQbSR"̂ ObVa"Oaa]QWObSR"eWbV"̂ ObV"Q]\b`]ZZSR"b`W^a"T]`"eVWQV"aOWR"ObbS[^ba"

eS`S"\]b"^S`T]`[SR("Qc``S\b"O\R"^`SRWQbSR"`]cbS"QV]WQS"[]RSZ"POaSR"b`W^a("Qc``S\b"O\R"^`SRWQbSR"\]\"

Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"b`W^a%"acQV"^ObVa"[Og"PSQO[S"O"^]bS\bWOZ"QOcaS"T]`" `SZObWdSZg" Z]ORSR"(+"

ZW\Ya"]\"bVS"\Sbe]`Y("bVOb"Wa("^ObVa"eVWQV"TOWZSR"b]"^`]dWRS"OQQS^bOPZS"OZbS`\ObWdS"b]"OaaWU\SR"^ObVa"

Oaa]QWObSR"eWbV"̂ ObV"Q]\b`]ZZSR"b`W^a"O\R"RSbS`[W\SR"W\"bS`[a"]T"̂ ]bS\bWOZ"[WbWUObW]\"Oa"\]\"[WbWUObSR"

^S\RW\U"^ObVa("O\R"eVWQV"acQV"^ObVa("eWbV"`Sa^SQb"b]"^`W]`" WbS`ObW]\$a%("O`S"^ObVa"bVOb" TOWZSR"b]"PS"

^OaaWdSZg"[WbWUObSR"$OQQS^bSR"Oa"O\"OZbS`\ObWdS"b]"̂ ObV"Oaa]QWObSR"eWbV"̀ Sa^SQbWdS"̂ ObV"Q]\b`]ZZSR"b`W^%"

Pg"^`W]`"WbS`ObW]\$a%"]T"[WbWUObW]\"$RcS"b]"OQbWdS"[WbWUObW]\"eVWQV"[Og"Q]\dS`b"]bVS`"\]\)[WbWUObSR")'"

^S\RW\U"^ObVa"b]"\Se"OQQS^bOPZS"OZbS`\ObWdSa"O\R"eVWQV"acQV"OZbS`\ObWdSa"VOdS"W\"Q][[]\"eWbV"bVS"

^OaaWdSZg"\]\"[WbWUObSR"^S\RW\U"^ObVa"`SZObWdSZg"Z]ORSR"ZW\Ya%"]`"TOWZSR"b]"PS"OQbWdSZg"[WbWUObSR"Pg"

^`W]`"WbS`ObW]\$a%"]T"[WbWUObW]\"eVWQV"[Og"Q]\dS`b"\]\)[WbWUObSR"^S\RW\U"^ObVa"b]"\Se"OQQS^bOPZS"

OZbS`\ObWdSa"Rc`W\U"^`W]`"WbS`ObW]\$a%"]T"[WbWUObW]\7"

/*" Qc``S\b"O\R"^`SRWQbSR"\]\"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"O`S"O^^ZWQOPZS"b]"b`W^a"eVWQV"VOdS"\]\"TZSfWPZS")+"

`]cbSa("O\R"OQQ]`RW\U"b]"a][S"S[P]RW[S\b"WT"bVS"b`OTTWQ"]\"bVS"\Sbe]`Y"W\QZcRS"`]cbS"QV]WQS"[]RSZ"

POaSR"b`W^a7"

0*" Qc``S\b"O\R"^`SRWQbSR"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"OQQ]`RW\U"b]"a][S"S[P]RW[S\ba"

O`S"O^^ZWQOPZS"eWbV"O\"SO`Zg"abOUS"]T"RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"W\"eVWQV"bVS"Q]]`RW\ObW]\"

Q]\b`]Z"^`]QSaaSa"`S_cW`S"a][S"ZSO`\W\U"^`]QSaa("eVWZS"^ObV"Q]\b`]ZZSR"b`W^a"O`S"O^^ZWSR"U`ORcOZZg("*'"

O\R"W\"eVWQV"QOaS"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]Z"b`W^a"O`S"OaaWU\SR"eWbV"bg^WQOZ"`]cbS"QV]WQS"[]RSZ"

POaSR"^ObVa"OQQ]`RW\U"b]"QOZWP`ObSR"<K8"^S`T]`[SR"^`W]`"b]"bVS"RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"

7"

O\R""

P*" `STS`S\QS"bW[S"RS^S\RS\b"b`OTTWQ"d]Zc[S"b]"QO^OQWbg"`ObW]a"]\"ZW\Ya"]T"bVS"`]OR"\Sbe]`Y"OZ]\U"^`SRWQbSR"*+"

bW[S"V]`Wh]\("eVWQV"O`S"RSbS`[W\SR"Pg"<K8"POaSR"b`OTTWQ"^`SRWQbW]\"TSR"Pg"^ObVa"eVWQV"W\QZcRS6"

<$" Qc``S\b"O\R"^`SRWQbSR"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"eVWQV"OQQ]`RW\U"b]"a][S"

S[P]RW[S\ba" W\QZcRS"^ObVa" bVOb"O`S"Oaa]QWObSR"eWbV"[WbWUObSR"^ObVa"c^" b]" bVS"Qc``S\b" WbS`ObW]\" W\"
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Qc``S\b" QgQZS7" eVS`SOa" OQQ]`RW\U" b]" a][S" ]bVS`" S[P]RW[S\ba(" ^ObV" Q]\b`]ZZSR" b`W^a" eVWQV" eS`S"

Oaa]QWObSR"eWbV"\]\)[WbWUObSR"^ObVa"O\R"eS`S"[WbWUObSR"Rc`W\U"bVS"Qc``S\b"QgQZS("O`S"\]b"W\QZcRSR"

Pcb"`ObVS`"OaaWU\SR"^ObVa"O\R"^`SRWQbSR"^ObVa"OaaWU\SR""b]"^ObV"Q]\b`]ZZSR"b`W^a"PST]`S"bVS"[WbWUObW]\"

W\"bVS"Qc``S\b"QgQZS"O`S"W\QZcRSR7"

=$ Qc``S\b"O\R"^`SRWQbSR"\]\"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"Wa"O^^ZWQOPZS"b]"b`W^a"eVWQV"VOdS"\]\"TZSfWPZS"+"

`]cbSa("O\R"OQQ]`RW\U"b]"a][S"S[P]RW[S\b"WT"bVS"b`OTTWQ"]\"bVS"\Sbe]`Y"W\QZcRSa"`]cbS"QV]WQS"[]RSZ"

POaSR"b`W^a7""

>$" Qc``S\b"O\R"^`SRWQbSR"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"QOaS"Wa"O^^ZWQOPZS"OQQ]`RW\U"b]"

a][S"S[P]RW[S\ba"b]"O\"SO`Zg"abOUS"]T"RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"W\"eVWQV"bVS"Q]]`RW\ObW]\"

Q]\b`]Z"^`]QSaaSa"`S_cW`S"a][S"ZSO`\W\U"^`]QSaa"eVWZS"^ObV"Q]\b`]ZZSR"b`W^a"O`S"O^^ZWSR"U`ORcOZZg"O\R"('"

W\"eVWQV"QOaS"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]Z"b`W^a"O`S"OaaWU\SR"eWbV"bg^WQOZ"`]cbS"QV]WQS"[]RSZ"POaSR"

^ObVa"OQQ]`RW\U"QOZWP`ObSR"<K8"^S`T]`[SR"^`W]`"b]"bVS"RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"7"

eVS`SW\(" OQQ]`RW\U" b]" bVS" Q][^O`Wa]\(" ZW\Ya" ]\"eVWQV" bW[S" RS^S\RS\b" RWTTS`S\QSa" ]T" b`OTTWQ" d]Zc[S" b]"

QO^OQWbg" `ObW]a" O`S" T]c\R" b]" PS" OP]dS" bVS" `STS`S\QS" `ObW]a(" OZ]\U" bVS" ^`SRWQbW]\" bW[S" V]`Wh]\(" [Og" PS"

RSbS`[W\SR"Oa"bW[S"RS^S\RS\b"`SZObWdSZg"Z]ORSR"ZW\Ya*"""(+"

JcQV"[WbWUObW]\"^`STS`OPZg"aV]cZR"W\QZcRS"Q]\b`]Z"SZS[S\ba"eVWQV"S\OPZS"b]"^`]VWPWb"[SO\W\UTcZ"

XcabWTWQObW]\" b]" `OWaS" O" QZOW[" bVOb" bVS" [WbWUObW]\" Wa" O" RWaQ`W[W\ObW]\" ^`]QSaa" $c\TOW`%" c\RS`" Q]\b`]ZZOPZS"

Q]\RWbW]\a"O^^ZgW\U"^`SRWQbWdS"Z]OR"POZO\QW\U"Pg"bVS"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa*"""

8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("[WbWUObW]\"]T"̂ ]bS\bWOZ"`SZObWdSZg"Z]ORSR"ZW\Ya"[Og"PS"O^^ZWSR"Pg"

U`ORcOZ"b]^)R]e\"Q]\b`]ZZSR"O^^`]OQV"OQQ]`RW\U"b]"eVWQV"^]bS\bWOZ"`SZObWdSZg"Z]ORSR"ZW\Ya"O`S"U`ORcOZZg")'"

[WbWUObSR"Pg"[OYW\U"U`ORcOZ"QVO\USa"b]"^ObVa"eVWQV"O`S"RSbSQbSR"b]"TOWZ"b]"W[^`]dS"b`OdSZ"bW[Sa"OQQ]`RW\U"

b]"aOWR"aW[cZbO\S]ca"ObbS[^ba"O\R"PSQ][S"O"^]bS\bWOZ"QOcaS"T]`"`SZObWdSZg"Z]ORSR"ZW\Ya*""
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eV]"[WUVb"PS("]`"O`S("OeO`S"]T"O\"W\abOPWZWbg*""

<WTTS`S\b"ab`ObSUWSa"[Og"PS"O^^ZWSR"OQQ]`RW\U"b]"RWTTS`S\b"ZSdSZa"]T"RWdS`aW]\"]T"bVS"b`OTTWQ"T`]["
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[Og"W\RWQObS"]\"RSQZW\ObW]\"W\"bVS"ZSdSZ"]T"bVS"Z]OR"POZO\QS"Pg"aOWR"Q][^O`Wa]\"WT"Wb"QO\"PS"Oaac[SR"bVOb"

bVS"]PXSQbWdS"]T"bVS"Z]OR"POZO\QW\U"Wa"b]"[OW\bOW\"Z]OR"POZO\QS*""+"

KVWa" Q]cZR" PS" O" `SOa]\OPZS" Oaac[^bW]\" c\RS`" Q]\RWbW]\a" bVOb" bVS" Z]OR" POZO\QW\U" ^`]QSaaSa" O`S"

O^^ZWSR" T`][" SO`Zg" V]c`a" W\" bVS"[]`\W\U(" W\" eVWQV" T`SS" TZ]e" Wa" Sf^SQbSR" ]\" bVS" \Sbe]`Y(" O\R" bVOb" bVS"

^`]QSaaSa"O`S"acTTWQWS\bZg"STTSQbWdS"b]"[OW\bOW\"Z]OR"POZO\QW\U"Ob"acPabO\bWOZ"`SOZ"bW[S*"

A\"QOaS"]T"Z]aa"]T"Z]OR"POZO\QS("eVWQV"^`STS`OPZg"aV]cZR"\]b"PS"OZZ]eSR"c\RS`"STTSQbWdS"RSaWU\"]T"O"

agabS["^ZObT]`["eWbV" acTTWQWS\b" `SRc\RO\Qg(" aOWR" aWU\WTWQO\b" aSZSQbWdS" W\Q`SOaS" W\" bVS" b`OTTWQ" d]Zc[S" b]"('"

QO^OQWbg"`ObW]a"[Og"PS"RSbS`[W\SR"OQQ]`RW\U"b]"]TT"ZW\S"aW[cZObW]\a"]T"Z]OR"POZO\QW\U"Q]\b`]Z"^`]QSaaSa"T]`"

a^SQWTWQ" V]c`a" O\R" ROga" T]`" O" a^SQWTWQ" \Sbe]`Y(" ^`]dWRW\U" bg^WQOZ" dOZcSa" b]" UcWRS" ]\)ZW\S" b`OTTWQ" Z]OR"

POZO\QW\U*""

A\"bVWa"`Sa^SQb("b`OTTWQ"Z]OR"b]"QO^OQWbg"`ObW]a"]\"\Sbe]`Y"ZW\Ya("O\R"^`STS`OPZg"OZa]"Q]\b`]Z"`SZObSR"

RObO"eVWQV"Wa"`SZSdO\b"b]"ac^^]`b"ORXcab[S\b"]T"Qc``S\b"b`OTTWQ"b]eO`Ra"Z]OR"POZO\QS("[Og"PS"`Sb`WSdSR"T`]["(+"

ab]`OUS"eVWQV"[Og"PS"c^RObSR"Pg"^`W]`"]\"ZW\S"Z]OR"POZO\QW\U"Q]\b`]Z"^`]QSaaSa"]`"Pg"]TT"ZW\S"aW[cZObW]\"

]T"Z]OR"POZO\QW\U"^`]QSaaSa("O\R"eVWQV"`STS`a"b]"Z]OR"POZO\QSR"b`OTTWQ"VOdW\U"`SZSdO\QS"b]"ORXcab"Qc``S\b"

b`OTTWQ("O\R"eVWQV"aOWR"Z]ORSR"b`OTTWQ"d]Zc[S"b]"QO^OQWbg"`ObW]a"[Og"PS"caSR"Oa"O"`STS`S\QS"b]"TW`ab"RSbS`[W\S"

bVS"RWTTS`S\QS"PSbeSS\"Y\]e\"b`OTTWQ"Z]OR"b]"QO^OQWbg"`ObW]a"Ob"O"abOUS"]T"Z]OR"POZO\QS"O\R"`ObW]a"Ob"Qc``S\b"

b`OTTWQ"Q]\RWbW]\a("O\R"bVS\"b]"RSbS`[W\S("OQQ]`RW\U"b]"O"\SSR("IDD"b]"PS"Oaa]QWObSR"eWbV"Z]OR"POZO\QW\U")'"

^`W]`Wbg"ZOgS`*"

"A\" QOaS" bVOb" O" RSdWObW]\" T`][" Z]OR" POZO\QS"eOa" RcS" b]" aZ]e" `Sa^]\aS" bW[S" ]T" bVS" ^ObV" Q]\b`]Z"

^`]QSaaSa"bVS\"bVS"ab]`SR"RObO"[Og"Q]\b`WPcbS"b]"^cb"W\"]`RS`"bVS"^`W]`Wbg"W\"VO\RZW\U"`SZObWdSZg"Z]ORSR"ZW\Ya"

O\R"eVWQV"bVS"Z]OR"POZO\QW\U"[Og"PS"Sf^SQbSR"W\"acQV"O"QOaS"b]"^S`T]`["Ob"O"Q]O`aS`"`Sa]ZcbW]\"bVO\"bVS"]TT"

ZW\S"aW[cZObW]\*"8"aZ]e"`Sa^]\aS"[Og"PS"WRS\bWTWSR"OQQ]`RW\U"b]"bVS"b`S\R"W\"bVS"W\Q`SOaS"]`"RSQ`SOaS"W\"bVS")+"

\c[PS`"]T"`SZObWdSZg"Z]ORSR"ZW\Ya"O\R"W\"bVS"ZSdSZ"]T"Z]ORa("S*U*("OQQ]`RW\U"b]"`SOZ" bW[S"ab]`SR"VWab]`g"]T"

`SZObWdSZg"Z]ORSR"ZW\Ya*"""

8\"WRSOZ"Z]OR"POZO\QS"[Og"PS"O"abOUS"W\"eVWQV"\]"ObbS[^b"b]"W[^`]dS"b`OdSZ"bW[S"[Og"PS"]PbOW\SR"

eVWZS"W\"`SOZWbg"bVWa"[WUVb"\]b"PS"bVS"QOaS"RcS"b]"Q]\bW\c]ca"Rg\O[WQ"QVO\USa"W\"bVS"T`SSR]["RSU`SSa"]\"

bVS"\Sbe]`Y"eVWQV"O`S"OTTSQbSR"Ob"ZSOab"Pg"bVS"Rg\O[WQ"S\b`WSa"O\R"SfWba"T`]["bVS"Q]\b`]ZZSR"\Sbe]`Y*"*'"

@S`SW\OTbS`" O\R" OP]dS(" `STS`S\QS" b]" T`SSR][" RSU`SSa" ]\" bVS" \Sbe]`Y" `STS`" Tc`bVS`" b]" ^`SRWQbSR"

T`SSR]["RSU`SSa"eWbV"`Sa^SQb"b]"bW[S"RS^S\RS\b"^`SRWQbSR"RS[O\R"O\R"bW[S"RS^S\RS\b"^`SRWQbSR"b`OTTWQ*"A\"

bVWa" `Sa^SQb"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa"O`S"^`SRWQbWdS"Q]\b`]Z"^`]QSaaSa"O^^ZWSR"Oa"^O`b"]T"^`SRWQbWdS"

Z]OR"POZO\QW\U"Q]\b`]Z"^`]QSaaSa"]T"^`SRWQbWdS"^ObV"Q]\b`]Z*""

8QQ]`RW\U" b]" a][S" S[P]RW[S\ba(" O\" WbS`ObW]\" ]T" Q]]`RW\ObW]\" Q]\b`]Z" ^`]QSaaSa" Wa" POaSR" ]\"*+"

^`SRSbS`[W\SR" ^`]QSaaSa" Oaa]QWObSR" T]`" ^ZO\\W\U" O\R" OaaWU\W\U" ^ObVa" b]" ^ObV" Q]\b`]Z" b`W^a(" O\R" eVWQV"

[WbWUObW]\"]T"`SZObWdSZg"Z]ORSR"ZW\Ya("Oaa]QWObSR"eWbV"WbS`ObW]\a"]T"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa("[Og"Pcb"
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\]b"PS"ZW[WbSR"b]"Tc`bVS`"PS"Oaa]QWObSR"eWbV"OP]dS"O\R"Tc`bVS`"RSaQ`WPSR"^`]QSaaSa("`cZSa"Oaa]QWObSR"eWbV"

^`]QSaaSa"O\R"OQQSaa"b]"RObO"`S_cW`SR"b]"PS"caSR"eWbV"^`]QSaaSa*"""

8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("^`]QSaaSa("`cZSa"O\R"OQQSaa"b]"RObO("Oaa]QWObSR"eWbV"^`]QSaaSa"]T"

O\" WbS`ObW]\" ]T(" T]`" SfO[^ZS(" aOWR" Q]\aS`dObWdS" b]^)R]e\" [WbWUObW]\" ^`]dWRS" O" aYSZSb]\" T]`" ^]aaWPZS"

[]RWTWQObW]\a"]`"Sf^O\aW]\a("OQQ]`RW\U"Pcb"\]b"ZW[WbSR"b]"`SZSdO\b"S[P]RW[S\ba"RSaQ`WPSR"VS`SW\OTbS`"O\R"+"

OP]dS(" O\R" eVWQV" acQV" WbS`ObW]\" [Og" Pcb" \]b" PS" ZW[WbSR" b]" W\QZcRS" OQQ]`RW\U" b]" a][S" S[P]RW[S\ba"

ORRWbW]\OZ("OZZ("]`"^O`b"]T"bVS"T]ZZ]eW\U"^`]QSaaSa("`cZSa"O\R"RObO("Oa"Z]\U"Oa"bVS"cZbW[ObS"]PXSQbWdS("c\RS`"

OQQS^bOPZS"]`"\]\"Q]\b`]ZZSR"Q]\ab`OW\ba("Wa"b]"W[^`]dS"Z]OR"POZO\QS"]T"b`OTTWQ"]\"O"`]OR"\Sbe]`Y"O\R"eVWQV"

O\"WbS`ObW]\"]T"Q]\aS`dObWdS"b]^)R]e\"[WbWUObW]\"[Og"Q][^`WaS6"

%$ 8QQSaa"b]"W\WbWOZ"Q]\RWbW]\a"`SZObSR"RObO("eVWQV"OQQ]`RW\U"b]"a][S"S[P]RW[S\ba"O\"WbS`ObW]\"abO`ba"('"

eWbV"̀ SQSWdW\U"]`"VOdW\U"OQQSaa"b]"acQV"RObO"O\R"eVWQV"O"̂ `SdW]ca"WbS`ObW]\"S\Ra"eWbV"̀ SZSdO\b"c^RObSa"

b]"acQV"RObO"T]`"O"acPaS_cS\b"WbS`ObW]\("O\R"eVWQV"W\WbWOZ"Q]\RWbW]\a"̀ SZObSR"RObO"[Og"Pcb"\]b"PS"ZW[WbSR"

b]"Q][^`WaS"OQQ]`RW\U"b]"a][S"S[P]RW[S\ba6"

-*" "Qc``S\b"O\R"^`SRWQbSR"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"eVWQV"W\QZcRS"^ObVa"

bVOb" O`S" Oaa]QWObSR" eWbV" [WbWUObSR" ^ObVa" c^" b]" bVS" Qc``S\b" WbS`ObW]\" W\" Qc``S\b" QgQZS7" eVS`SOa"(+"

OQQ]`RW\U"b]"a][S"S[P]RW[S\ba("eWbV"`Sa^SQb"b]"Tc`bVS`"RSbS`[W\ObW]\"]T""`SZObWdSZg"Z]ORSR"ZW\Ya("

Qc``S\b"O\R"^`SRWQbSR"ab]`SR"^ObVa("eVWQV"eS`S"OaaWU\SR" b]"^ObV"Q]\b`]ZZSR" b`W^a"O\R" bVSW`"\]\"

[WbWUObSR"^ObVa"eS`S"[WbWUObSR"Rc`W\U"bVS"Qc``S\b"QgQZS("O`S"Oaac[SR"b]"PS"Q]\aWRS`SR"Oa"Qc``S\b"

O\R"^`SRWQbSR"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"T]`"RSbS`[W\ObW]\"]T"`SZObWdSZg"

Z]ORSR"ZW\Ya"Oa"Tc`bVS`"RSaQ`WPSR"eWbV"j9k("bVOb"Wa("^ObVa"eVWQV"eS`S"OaaWU\SR"b]"^ObV"Q]\b`]ZZSR")'"

b`W^a"O\R"eVWQV"eS`S"acPabWbcbSR"OQQ]`RW\U"b]"[WbWUObW]\"W\"bVS"Qc``S\b"QgQZS"Pg"O"^`W]`"WbS`ObW]\"

]`"O"^Zc`OZWbg"]T"WbS`ObW]\a7""

.*" \]\)[WbWUObSR"^S\RW\U"^ObVa"bVOb"[Og"`STS`"OZa]"b]"\]\"[WbWUObSR"^ObVa("eVWQV"O`S"RSbS`[W\SR"Oa"

^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"^`]dWRW\U"^S\RW\U"^]bS\bWOZ"OZbS`\ObWdSa("]`"^S\RW\U"

^]bS\bWOZ" OZbS`\ObWdSa" eVWQV" O`S" acPXSQb" b]" PS" acPabWbcbSR" Pg" \Se" OZbS`\ObWdSa" b]" Qc``S\b" ]`")+"

^`SRWQbSR"OaaWU\SR"̂ ObVa"b]"̂ ObV"Q]\b`]ZZSR"b`W^a("OQQ]`RW\U"b]"[WbWUObW]\("O\R"eVWQV"\]\"[WbWUObSR"

^ObVa"[Og"PS"US\S`ObSR"Ob"bVS"W\WbWOZWhObW]\"]T"O"QgQZS"]T"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa")"RcS"b]"

W\RS^S\RS\b"aW[cZbO\S]ca"ObbS[^ba" b]" W[^`]dS" b`OdSZ" bW[Sa" T]`"Qc``S\b"O\R"^`SRWQbSR"OaaWU\SR"

^ObVa"b]"Qc``S\b"O\R"^`SRWQbSR"^ObV"Q]\b`]ZZSR"b`W^a"Pg"aW[cZbO\S]ca"aSO`QVSa"T]`"aV]`bSab"^ObVa"

OQQ]`RW\U" b]" ^]bS\bWOZ" `SRcQbW]\" W\" bW[S" RS^S\RS\b" b`OdSZ" bW[S" Q]aba" $RSdSZ]^SR" Pg" T`SSR]["*'"

RSU`SSa"]`"`SZObWdSZg"T`SSR]["RSU`SSa"]\"bVS"\Sbe]`Y%("O\R"Oa"O"`SacZb"]T"bVS"SdOZcObW]\"]T"bVS"

STTSQb" ]T" bVS" aW[cZbO\S]ca" ObbS[^ba" ]\" b`OdSZ" bW[S" Q]aba" $OZ]\U" bVS" Q]\b`]ZZSR" bW[S" V]`Wh]\"

Oaa]QWObSR"eWbV"Qc``S\b"QgQZS"Pg"O"ag\bVSaWa"]T"<K8"b`OTTWQ"̂ `SRWQbW]\"TSR"Pg"Qc``S\b"O\R"̂ `SRWQbSR"

^ObVa"Oaa]QWObSR"eWbV"aOWR"aW[cZbO\S]ca"ObbS[^ba"O\R"Tc`bVS`"Pg"]bVS`"Qc``S\b"O\R"^`SRWQbSR"^ObVa"

]\"bVS"\Sbe]`Y"eVWQV"[Og"W\QZcRS"Pcb"\]b"PS"ZW[WbSR"b]6"Qc``S\b"O\R"^`SRWQbSR"^ObVa"Oaa]QWObSR"*+"

eWbV"^ObV"Q]\b`]ZZSR"b`W^a"T]`"eVWQV"aOWR"ObbS[^ba"eS`S"\]b"̂ S`T]`[SR("Qc``S\b"O\R"̂ `SRWQbSR"̀ ]cbS"

QV]WQS"[]RSZ"POaSR"b`W^a("Qc``S\b"O\R"̂ `SRWQbSR"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"b`W^a%"acQV"^ObVa"

[Og"PSQO[S"O"̂ ]bS\bWOZ"QOcaS"T]`"̀ SZObWdSZg"Z]ORSR"ZW\Ya"]\"bVS"\Sbe]`Y("bVOb"Wa("̂ ObVa"eVWQV"TOWZSR"
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b]" ^`]dWRS" OQQS^bOPZS" OZbS`\ObWdS" b]" OaaWU\SR" ^ObVa" Oaa]QWObSR" eWbV" ^ObV" Q]\b`]ZZSR" b`W^a" O\R"

RSbS`[W\SR"W\"bS`[a"]T"̂ ]bS\bWOZ"[WbWUObW]\"Oa"\]\"[WbWUObSR"̂ S\RW\U"̂ ObVa("O\R"eVWQV"acQV"̂ ObVa("

eWbV"`Sa^SQb"b]"^`W]`"WbS`ObW]\$a%("O`S"^ObVa"bVOb"TOWZSR"b]"PS"^OaaWdSZg"[WbWUObSR"$OQQS^bSR"Oa"O\"

OZbS`\ObWdS" b]" ^ObV" Oaa]QWObSR" eWbV" `Sa^SQbWdS" ^ObV" Q]\b`]ZZSR" b`W^%" Pg" ^`W]`" WbS`ObW]\$a%" ]T"

[WbWUObW]\"$RcS"b]"OQbWdS"[WbWUObW]\"eVWQV"[Og"Q]\dS`b"]bVS`"\]\)[WbWUObSR"^S\RW\U"^ObVa"b]"\Se"+"

OQQS^bOPZS" OZbS`\ObWdSa" O\R" eVWQV" acQV" OZbS`\ObWdSa" VOdS" W\" Q][[]\" eWbV" bVS" ^OaaWdSZg" \]\"

[WbWUObSR" ^S\RW\U" ^ObVa" `SZObWdSZg" Z]ORSR" ZW\Ya%" ]`" TOWZSR" b]" PS" OQbWdSZg" [WbWUObSR" Pg" ^`W]`"

WbS`ObW]\$a%" ]T" [WbWUObW]\" eVWQV" [Og" Q]\dS`b" \]\)[WbWUObSR" ^S\RW\U" ^ObVa" b]" \Se" OQQS^bOPZS"

OZbS`\ObWdSa"Rc`W\U"^`W]`"WbS`ObW]\$a%"]T"[WbWUObW]\7""

/*" Qc``S\b"O\R"^`SRWQbSR"^ObVa"OaaWU\SR"b]"\]\"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"O`S"O^^ZWQOPZS"b]"b`W^a"('"

eVWQV"VOdS"\]\"TZSfWPZS"`]cbSa("O\R"OQQ]`RW\U"b]"a][S"S[P]RW[S\b"WT"bVS"b`OTTWQ"]\"bVS"\Sbe]`Y"

W\QZcRSa"`]cbS"QV]WQS"[]RSZ"T]`"b`W^a7""

0* Qc``S\b"O\R"^`SRWQbSR"^ObV"OaaWU\SR"b]"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"b`W^a("eVWQV"OQQ]`RW\U"b]"

a][S"S[P]RW[S\ba"O`S"O^^ZWQOPZS"eWbV"O\"SO`Zg"abOUS"]T"RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"W\"

eVWQV" bVS"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa"`S_cW`S"a][S"ZSO`\W\U"^`]QSaa("eVWZS"^ObV"Q]\b`]ZZSR"(+"

b`W^a"O`S"O^^ZWSR"U`ORcOZZg("O\R"W\"eVWQV"QOaS"\]\"Q]]`RW\ObW\U"^ObV"Q]\b`]Z" b`W^a"O`S"OaaWU\SR"

eWbV"bg^WQOZ"`]cbS"QV]WQS"[]RSZ"POaSR"^ObVa"OQQ]`RW\U"b]"QOZWP`ObSR"<K8"^S`T]`[SR"^`W]`"b]"bVS"

RS^Z]g[S\b"]T"^ObV"Q]\b`]ZZSR"b`W^a"7"

1*" RObO"O\R"RSQWaW]\"Q`WbS`WO"caSR"O\R+]`"^`]RcQSR"O\R+]`"[]RWTWSR"Pg"]\S"]`"[]`S"^`W]`"WbS`ObW]\a""

O\R" eVWQV" O`S" acPXSQb" b]" PS" caSR" O\R+]`" []RWTWSR" Pg" bVS" Qc``S\b" WbS`ObW]\" O\R" eVWQV" caOUS")'"

OQQ]`RW\U"b]"bVS"T]ZZ]eW\U"a^SQWTWSa"acQV"`SZSdO\b"RObO"O\R+]`"Q`WbS`WO("W\QZcRW\U"Pcb"\]b"ZW[WbSR"

b]"O"bV`SaV]ZR"`SZObSR"OQQS^bO\QS"Q`WbS`W]\"b]"OQQS^b"\Se"OZbS`\ObWdS"^ObVa"b]"^ObV"Q]\b`]ZZSR"b`W^a"

O\R"eVWQV"Wa"ORO^bSR"OZ]\U"WbS`ObW]\a"b]"[WbWUObS"`SZObWdSZg"Z]ORSR"ZW\Ya*""

&$" <SbS`[W\ObW]\"]T"`SZObWdSZg"Z]ORSR"ZW\Ya"Pg"SdOZcObW\U"^]bS\bWOZ"bW[S)RS^S\RS\b"STTSQb"]T"[WbWUObSR"

O\R"\]\"[WbWUObSR"^S\RW\U"^ObVa("c^RObSR"Pg"bVS"^`SdW]ca"WbS`ObW]\("]\"bVS"d]Zc[S"b]"QO^OQWbg"`ObW]a")+"

]T"\Sbe]`Y"ZW\Ya"OZ]\U"bVS"Qc``S\bZg"[WbWUObSR"bW[S"V]`Wh]\("Pg"TSSRW\U"O\"]\"ZW\S"QOZWP`ObSR"<K8"

POaSR"b`OTTWQ"^`SRWQbW]\"aW[cZOb]`"eWbV"^O`b"]T"bVS"`SQSWdSR"^ObVa"OQQ]`RW\U"b]"j8k"eVS`SW\"bVS"TSR"

^ObVa"O`S"\]b"W\QZcRW\U"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"eWbV"eVWQV"\]\"[WbWUObSR"

^ObVa" O`S" Oaa]QWObSR" eVWZS" W\QZcRW\U" W\abSOR" bVS" \]\)[WbWUObSR" ^ObVa" Oaa]QWObSR" O\" O" ^S\RW\U"

OZbS`\ObWdS" b]" ^ObV" Q]\b`]ZZSR" b`W^a(" O\R" OQQ]`RW\U" b]" ag\bVSaWa" ]T" <K8" b`OTTWQ" ^`SRWQbW]\" T]`" bVS"*'"

Qc``S\bZg" [WbWUObSR" bW[S" V]`Wh]\" )" RSbS`[W\W\U" bW[S" RS^S\RS\b" `SZObWdSZg" Z]ORSR" ZW\Ya" Pg" O"

Q][^O`Wa]\"PSbeSS\"6"

-*""bW[S"RS^S\RS\b"b`OTTWQ"d]Zc[Sa"b]"QO^OQWbg"`ObW]a"]\"\Sbe]`Y"ZW\Ya"OZ]\U"bVS"Qc``S\bZg"[WbWUObSR"

bW[S"V]`Wh]\("eVWQV"Wa"RSbS`[W\SR"Pg"bVS"ag\bVSaWa"]T"<K8"b`OTTWQ"^`SRWQbW]\"TSR"Pg"aOWR"^ObVa"$Oa"

aOWR"OP]dS"W\"j9k("W*S*("eWbV"`STS`S\QS"b]"j8k"OaaWU\SR"^ObVa"Oaa]QWObSR"eWbV"^ObV"Q]\b`]ZZSR"b`W^a"*+"

O`S" \]b" W\QZcRSR" eVWZS" bVSW`" `Sa^SQbWdS" \]\" [WbWUObSR" ^S\RW\U" ^ObVa"eVWQV" eS`S" Q]\aWRS`SR" Oa"

OZbS`\ObWdS"O`S"W\QZcRSR%("O\R""
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"

.*"`STS`S\QS" bW[S" RS^S\RS\b" b`OTTWQ" d]Zc[S" b]" QO^OQWbg" `ObW]a" ]\" ZW\Ya" eVWQV" O`S" RSbS`[W\SR" Pg"

ag\bVSaWa"]T"<K8"b`OTTWQ"^`SRWQbW]\"TSR"Pg"^ObVa"eVWQV"eWbV"`Sa^SQb"b]"Q]]`RW\ObW\U"^ObV"Q]\b`]ZZSR"

b`W^a"W\QZcRS"OaaWU\SR"̂ ObVa"$eVWQV"OQQ]`RW\U"b]"a][S"S[P]RW[S\ba"W\QZcRS"[WbWUObSR"̂ ObVa("eVWQV"

eS`S"OaaWU\SR"b]"^ObV"Q]\b`]ZZSR"b`W^a"Oa"OZbS`\ObWdSa"c^"b]"bVS"Qc``S\b"WbS`ObW]\"]T"bVS"Qc``S\b"QgQZS("

eVS`SOa" OQQ]`RW\U" b]" a][S" ]bVS`" S[P]RW[S\ba" W\QZcRSa" \]" [WbWUObSR" ^ObVa" OaaWU\SR" b]" ^ObV"+"

Q]\b`]ZZSR" b`W^a" W\" bVS" Qc``S\b" QgQZS%" O\R" SfQZcRS" \]\"[WbWUObSR"^ObVa" Oaa]QWObSR"eWbV" OaaWU\SR"

^ObVa(""

eVS`SW\("OQQ]`RW\U"b]"bVS"Q][^O`Wa]\("ZW\Ya"]\"eVWQV"bW[S"RS^S\RS\b"RWTTS`S\QSa"]T"b`OTTWQ"d]Zc[S"

b]"QO^OQWbg"̀ ObW]a"O`S"T]c\R"b]"PS"OP]dS"bVS"̀ STS`S\QS"̀ ObW]a("OZ]\U"bVS"̂ `SRWQbW]\"bW[S"V]`Wh]\("[OW\Zg"

RcS"b]"\]\"[WbWUObSR"^S\RW\U"^ObVa("[Og"PS"RSbS`[W\SR"Oa"bW[S"RS^S\RS\b"`SZObWdSZg"Z]ORSR"ZW\Ya*"('"

8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("bVS"RSbS`[W\ObW]\"]T"bW[S"RS^S\RS\QS"T]`"`SZObWdSZg"Z]ORSR"ZW\Ya"

Wa"^S`T]`[SR"T]`"bW[S"W\bS`dOZa"eVWQV"[Og"PS"Z]\US`"bVO\"bVS"bW[S"W\bS`dOZa"bVOb"RWaQ`W[W\ObS"bVS"bW[S"

V]`Wh]\"T]`"eVWQV"bVS"Qc``S\b"QgQZS"Wa"^S`T]`[SR"WT"Wb"Wa"`S_cW`SR"b]"[OW\bOW\"[]`S"abOPZS"[WbWUObW]\*"

'$ <SbS`[W\ObW]\"O\R"c^RObS"]T"^`W]`WbWhSR"Z]OR"POZO\QW\U"̂ `W]`Wbg"ZOgS`("acPXSQb"b]"O"QOaS"W\"eVWQV"bVS`S"

Wa"O"\SSR"T]`"U`ORcOZ"Q]]`RW\ObW]\"Q]\b`]Z("bVOb"Wa("eVS\"bVS"Q]]`RW\ObW]\"Q]\b`]Z"^`]QSaaSa"[OW\bOW\"(+"

Z]OR" POZO\QW\U" ^`STS`OPZg" c\RS`" \]\"[OX]`" RSdWObW]\" T`][" Z]OR" POZO\QS(" eVWQV"[Og" ]`" [Og" \]b"

`S_cW`S" Tc`bVS`" Q]\QS\b`ObW]\"]T" b`OTTWQ"]\"^O`b"]T" bVS"\Sbe]`Y*" A\" bVWa" `Sa^SQb(" OQQ]`RW\U" b]" a][S"

S[P]RW[S\ba(" bVS"RSbS`[W\ObW]\"]T"^`W]`WbWhSR" `SZObWdSZg" Z]ORSR" ZW\Ya" W\"O" Z]OR"POZO\QW\U"^`W]`Wbg"

ZOgS`" Wa" ^S`T]`[SR" OQQ]`RW\U" b]" bVS" ^]bS\bWOZ" Q]\dS`US\QS" ]T" bVS" [WbWUObW]\" c\RS`" `SOZ" bW[S"

Q]\ab`OW\ba("bVOb"Wa("aZ]e"b`S\R"W\"bVS"̀ SRcQbW]\"]T"OUU`SUObSR"b`OdSZ"bW[Sa"]`"W\Q`SOaS"W\"bVS"OUU`SUObSR")'"

`OdSZ" bW[Sa"[Og"S\OPZS" b]" `SRcQS" bVS"\c[PS`"]T" bVS" `SZObWdSZg" Z]ORSR" ZW\Ya" W\" bVS" Z]OR"POZO\QW\U"

^`W]`Wbg"ZOgS`"Pg"^`]dWRW\U"^`W]`Wbg"b]"VWUVS`"ZSdSZ"]T"`SZObWdSZg"Z]ORSR"ZW\Ya*""

($ EWbWUObW]\"]T"b`OTTWQ"Z]ORa"]\"`SZObWdSZg"Z]ORSR"ZW\Ya"Pg6"

-* aSO`QVW\U"T]`"\Se"OZbS`\ObWdS"^ObVa"b]"gSb"\]\)[WbWUObSR"^S\RW\U"OZbS`\ObWdS"^ObVa("^`STS`OPZg"Pg"

acPabO\bWOZZg" aW[cZbO\S]ca" aSO`QV" ^`]QSaaSa(" eVS`SW\(" OQQ]`RW\U" b]" a][S" S[P]RW[S\ba(" bW[S")+"

RS^S\RS\b"b`OdSZ"bW[Sa"bVOb"O`S"Oaa]QWObSR"eWbV"O"aSO`QV"O`S"RSbS`[W\SR"Pg"ag\bVSaWa"]T"<K8"POaSR"

b`OTTWQ"^`SRWQbW]\"TSR"Pg"aOWR"^ObVa"OQQ]`RW\U"b]"j8k"eVWZS"\]\)[WbWUObSR"^ObVa"c^"b]"bVS"Qc``S\b"

WbS`ObW]\"O`S"SfQZcRSR"$\]b"TSR%("O\R"eVS`SW\"bVS"aSO`QV"eWbV"`Sa^SQb"b]"ZW\Ya"SfQZcRSa"T`]["bVS"

Q]\b`]ZZSR"\Sbe]`Y"aOWR"`SZObWdSZg"Z]ORSR"ZW\Ya"RSbS`[W\SR"Pg"j9k"WT"bVS"ZW\Y"Wa"\]b"O"RSabW\ObW]\"

ZW\Y("eVS`SOa(" WT"U`ORcOZ"Q]]`RW\ObW]\" Wa"O^^ZWSR"bVS\"bVS"aSO`QV"SfQZcRSa"^`W]`WbWhSR"`SZObWdSZg"*'"

Z]ORSR" ZW\Ya" RSbS`[W\SR" Pg" j;k" WT" bVS" ZW\Y" Wa" \]b" O" RSabW\ObW]\" ZW\Y*" 8QQ]`RW\U" b]" a][S"

S[P]RW[S\b("WT"\Se"OZbS`\ObWdS"̂ ObVa"O`S"\]b"OQQS^bSR"Pg"bVS"Qc``S\b"WbS`ObW]\"OQQ]`RW\U"b]"Tc`bVS`"

RSbS`[W\SR"OQQS^bO\QS"^`]QSRc`S"bVSg"O`S"WU\]`SR"eWbV"Tc`bVS`"WbS`ObW]\a"]T"bVS"[WbWUObW]\("bVOb"

Wa(" bVS" `STS`S\QS" b]" aSO`QV" T]`" \Se"OZbS`\ObWdS"^ObVa" W\" O" acPaS_cS\b" WbS`ObW]\" O`S" aOWR"gSb" \]b"

[WbWUObSR" ^S\RW\U" OZbS`\ObWdS" ^ObVa*" 8QQ]`RW\U" b]" ZSaa" Q]\aS`dObWdS" S[P]RW[S\ba" bVS" \Se"*+"

OZbS`\ObWdS" ^ObVa" O`S" \]b" WU\]`SR" O\R" caSR" Oa" O" `STS`S\QS" T]`" OQQS^bO\QS" ^`]QSRc`S" Pg" bVS"

acPaS_cS\b" WbS`ObW]\"O\R"O`S" acPabWbcbW\U" aOWR"\]\"[WbWUObSR"^ObVa" W\" j8k*"8QQ]`RW\U" b]" a][S"

S[P]RW[S\ba("SfQZcaW]\"]T"`SZObWdSZg"Z]ORSR"ZW\Ya"`STS`a"b]"SfQZcaW]\"]T"bVS"TW`ab"ZW\Y"Oaa]QWObSR"
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"

eWbV"O"\]\"[WbWUObSR"^ObV"]`"ZW\Ya"eVWQV"O`S"Oaa]QWObSR"eWbV"b`OdSZ"bW[Sa"$Oaa]QWObSR"eWbV"bVS"\]\"

[WbWUObSR"^ObV%"OZ]\U"^O`b"]T"bVS"^`SRWQbW]\"bW[S"V]`Wh]\*"8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("aOWR"

aSO`QVSa" T]`" ^ObVa" O`S" ^`STS`OPZg" ^S`T]`[SR" acPabO\bWOZZg" aW[cZbO\S]caZg" Pg" OUS\ba(" eVS`SW\"

OQQ]`RW\U"b]"OdOWZOPZS"Q][^cbObW]\"̂ ]eS`"T]`"̀ SOZ"bW[S"̀ SZObSR"̂ S`T]`[O\QS("O\"OUS\b"Wa"Oaa]QWObSR"

eWbV" O" aSO`QV" T]`" ]\S" ]`" []`S" \Se" OZbS`\ObWdS" ^ObVa(" O\R" eVS`SW\" O" aSO`QV" Wa" ^S`T]`[SR" Pg"+"

QOZQcZObW\U" O" aV]`bSab" ]`" O" acPabO\bWOZZg" aV]`bSab" ^ObV" OQQ]`RW\U" b]" aOWR" bW[S" RS^S\RS\b" b`OdSZ"

bW[Sa("O\R"eVS`SW\"W\"bVWa"`Sa^SQb("O\R"VS`SW\OTbS`"O\R"OP]dS"RSaQ`WPSR"S[P]RW[S\ba("bVS"bS`["

aSO`QV" ]`" bVS" bS`["^ObV" QOZQcZObW]\" T]`" O" ^ObV" `STS`(" WT" \]b" ]bVS`eWaS" a^SQWTWSR(" b]" O^^ZgW\U" O"

aV]`bSab"^ObV""OZU]`WbV["Y\]e\"W\"bVS"O`b"W\QZcRW\U("T]`"SfO[^ZS("8&"$8"abO`%"OZU]`WbV["]`"`SZObSR"

dO`WO\ba"Y\]e\"W\"bVS"O`b("eVS`SW\"bVS"Q]aba"O`S"bW[S"RS^S\RS\b"b`OdSZ"bW[Sa"]\"\Sbe]`Y"ZW\Ya"W\"('"

^`SRWQbSR"bW[S"V]`Wh]\"W\bS`dOZa*"""

.* <SbS`[W\W\U" O" bV`SaV]ZR" `SZObSR" OQQS^bO\QS" Q`WbS`W]\" b]" OQQS^b" \Se" OZbS`\ObWdS" ^ObVa" Oa" O"

acPabWbcbW]\"b]"OaaWU\SR"^ObV"Q]\b`]ZZSR"b`W^a("eVS`SW\"bVS"bV`SaV]ZR"Wa"ORO^bWdSZg"RSbS`[W\SR"W\"

]`RS`"b]"S\OPZS"Q]\b`]ZZOPZS"[WbWUObW]\"Pg"bVS"Qc``S\b"WbS`ObW]\"W\"^S`a^SQbWdS"]T"]\S"]`"[]`S"^`W]`"

WbS`ObW]\a7" O\R" eVS`SW\(" OQQ]`RW\U" b]" ^`W]`" [WbWUObW]\" `ObS(" ^`STS`OPZg" Rc`W\U" O" ^Zc`OZWbg" ]T"(+"

WbS`ObW]\a("bVS"bV`SaV]ZR"W\"̂ `SdW]ca"WbS`ObW]\"Wa"[]RWTWSR"b]"S\OPZS"Tc`bVS`"VWUVS`"W\Q`SOaS"]`"Z]eS`"

W\Q`SOaS"]`"\]"QVO\US"W\"bVS"[WbWUObW]\("]`"b]"`Sbc`\"b]"^`W]`"Q]\RWbW]\a"]T"^`W]`"WbS`ObW]\a"W\"]`RS`"

b]"RSQ`SOaS"bVS"ZSdSZ"]T"]dS``SOQbW]\"b]"[WbWUObW]\"^S`T]`[SR"Pg"bVS"^`SdW]ca"WbS`ObW]\"eVWQV"[Og"

\SUObWdSZg"OTTSQb" bVS"[WbWUObW]\"Q]\dS`US\QS7"O\R"eVS`SW\"bVS"Q`WbS`W]\" b]"QV]]aS"bVS"`S_cW`SR"

b`S\R" W\" bVS"[WbWUObW]\" `SZObSa" b]" bVS" Tc\QbW]\OZWbg"]T" bVS" bV`SaV]ZR" b]" ZW[Wb"[WbWUObW]\"]T"\]\))'"

RSbS`[W\WabWQ"\c[PS`"]T"\]\)[WbWUObSR"^ObVa"eVWQV"[Og"^`STS`OPZg"^`SdS\b"Oa"[cQV"Oa"^]aaWPZS"

\]\"OQQS^bOPZS"RWaQ`W[W\ObW]\"W\"OaaWU\[S\b"]T"^ObVa"Oa"eSZZ"Oa"\]\"ZW\SO`"]`"Ob"ZSOab"aWU\WTWQO\b"

\]\"ZW\SO`"STTSQba"]\"bVS"\Sbe]`Y("W\"]`RS`"b]"S\OPZS"TOW`\Saa"O\R"Q]\b`]ZZOPZS"Q]\dS`US\QS"OZ]\U"

O"^Zc`OZWbg"]T"WbS`ObW]\a*"A\"bVWa"`Sa^SQb"bVS"bV`SaV]ZR"aV]cZR"^`STS`OPZg"PS"Rg\O[WQOZZg"ORO^bSR"

OZ]\U"O"^Zc`OZWbg"]T"WbS`ObW]\a"W\"]`RS`"b]"OZZ]e"]\"bVS"]\S"VO\R"^`SRWQbOPZS"Q]\dS`US\QS"O\R"]\")+"

bVS"]bVS`"VO\R"`O^WR"Q]\dS`US\QS*"8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("W\"]`RS`"b]"Od]WR"a]ZSZg"`SOZ"

bW[S"ORO^bObW]\"]T"bVS"bV`SaV]ZR("eVWQV"[WUVb"\]b"PS"acTTWQWS\bZg"STTSQbWdS"T]`"\]\"acPabO\bWOZZg"

`SQc``S\b"b`OTTWQ"RSdSZ]^[S\ba("^`SRSbS`[W\SR"aSba"]T"bV`SaV]ZRa"[Og"PS"^`S^O`SR"O\R"ab]`SR"T]`"

RWTTS`S\b" aQS\O`W]a" W\"]`RS`" b]" ac^^]`b"Q]O`aS" `STS`S\QS" b]"`SOZ" bW[S" `STW\SR"ORO^bObW]\*" A\" bVWa"

`Sa^SQb("`SOZ"bW[S"ORO^bObW]\"]T"bVS"bV`SaV]ZR"Wa"ac^^]`bSR"Pg("T]`"SfO[^ZS("aOWR"ab]`SR"^`SRWQbWdS"*'"

Q]\b`]Z"RObO"eVWQV"[Og"PS"Sf^O\RSR" b]" W\QZcRS" `SQ][[S\RSR"aSba"]T" bV`SaV]ZRa"OQQ]`RW\U" b]"

OQQS^bOPZS"[ObQV"PSbeSS\"Qc``S\b"^ObbS`\a"]T"b`OTTWQ"O\R"ab]`SR"^ObbS`\a"]T"b`OTTWQ"Oaa]QWObSR"eWbV"

aSb"]`"aSba"]T"bV`SaV]ZRa("S\OPZW\U"b]"`Sb`WSdS"OQQ]`RW\U"b]"aOWR"[ObQV"RSaW`OPZS"Q]O`aS"aSb"]`"aSba"

]T"bV`SaV]ZRa"eVWQV"[Og"PS"`STW\SR"W\"`SOZ"bW[S*"8QQ]`RW\U"b]"a][S"S[P]RW[S\ba("O"Rg\O[WQOZZg"

RSbS`[W\SR"bV`SaV]ZR"Wa"^`STS`OPZg"`SZObSR"b]"RWabW\UcWaVOPZS"^O`b"]T"bVS"b`OTTWQ"]\"bVS"\Sbe]`Y("*+"

O\R"eVS`SW\"O"RWabW\UcWaVOPZS"^O`b"]T"bVS"b`OTTWQ"VOa("]\"bVS"]\S"VO\R("VWUV"W\bS``SZObSR"W\bS`OQbW]\"

]\" bVS" \Sbe]`Y" eWbVW\" bVS" V]`Wh]\" ]T" b`OTTWQ" ^`SRWQbW]\a" Oaa]QWObSR" eWbV" Q]]`RW\ObW]\" Q]\b`]Z"

^`]QSaaSa" O\R(" ]\" bVS" ]bVS`" VO\R(" acTTWQWS\bZg" Z]e" W\bS`OQbW]\" eWbV" ]bVS`" ]\S" ]`" []`S"
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RWabW\UcWaVOPZS"^O`ba"]T"bVS"b`OTTWQ*"=fO[^ZSa"]T"Z]e"]`"\]\"W\bS``SZObSR"W\bS`OQbW]\"PSbeSS\"be]"

^O`ba"]T"b`OTTWQ"]\"O"\Sbe]`Y"Wa"]^^]aWbS"b`OTTWQ"TZ]ea"acQV"Oa"\]`bV"b]"a]cbV"TZ]e"W\bS`OQbW]\"eWbV"

a]cbV" b]"\]`bV" TZ]e("]`"SdS\"SOab" b]"eSab" TZ]e" W\bS`OQbW]\"eWbV" a]cbV" b]"\]`bV" TZ]e*"KVWa"[Og"

Tc`bVS`"PS"Sf^O\RSR"b]"^O`OZZSZ"TZ]ea"W\"bVS"aO[S"RW`SQbW]\"VOdW\U"Z]e"]`"\]"W\bS`OQbW]\"eWbVW\"

bVS"^`SRWQbW]\"bW[S"V]`Wh]\("O\R"b]"O\g"]bVS`"aS^O`ObS"TZ]ea"VOdW\U"Z]e"]`"\]"^]bS\bWOZ"W\bS`OQbW]\"+"

eWbVW\"bVS"^`SRWQbW]\"bW[S"V]`Wh]\*""

/* 8QQS^bW\U" \Se" OZbS`\ObWdS" ^ObVa" ]`" ^S\RW\U" OZbS`\ObWdS" ^ObVa" OQQ]`RW\U" b]" O" ^`SRSbS`[W\SR"

OQQS^bO\QS"^`]QSRc`S"eVWQV"[Og"Pcb"\]b"PS"ZW[WbSR"b]"O"bV`SaV]ZR"eVWQV"S\OPZSa"b]"^cb"O"ZW[Wb"]\"

OQQS^bO\QS"]T"aOWR"\Se"OZbS`\ObWdS"^ObVa("OQQ]`RW\U"b]"aSO`QV"`SacZba"T`]["j<*-k7"bVOb"Wa("WT"bVS"

^]bS\bWOZ"W[^`]dS[S\b"W\"b`OdSZ"bW[S"]T"bVS"\Se"OZbS`\ObWdS("eVWQV"OQQ]`RW\U"b]"bVS"̂ `SRSbS`[W\SR"('"

^`]QSRc`S" aV]cZR"PS" ZSaa" bVO\" bVS"^]bS\bWOZ" W[^`]dS[S\b" bVOb"eOa"Oaac[SR" b]"PS"UOW\SR"Pg"O"

aSO`QV"T]`"bVS"OZbS`\ObWdS"^ObV"b]"O\"OaaWU\SR"^ObV"O\R"eVWQV"TOWZSR"b]"^`]dWRS"W[^`]dS[S\b"RcS"

b]" aW[cZbO\S]ca" ObbS[^ba" O\R" PSQO[S" O" \]\" [WbWUObSR" ^S\RW\U" ^ObV" $RSbS`[W\SR" W\" j8*.k" ]`"

OQQ]`RW\U" b]" a][S"S[P]RW[S\b" W\" j<*/k%(" O" bV`SaV]ZR"^cba"O" ZW[Wb" ]\" bVS"[OfW[c["OQQS^bSR"

`SRcQbW]\" W\" ^]bS\bWOZ" b`OdSZ" bW[S" W[^`]dS[S\b" W\" Q][^O`Wa]\" b]" bVS" ^]bS\bWOZ" b`OdSZ" bW[S"(+"

W[^`]dS[S\b" bVOb" eOa" Oaac[SR" b]" PS" UOW\SR" Pg" bVS" aSO`QV" T]`" O" ^ObV" eVWQV" PSQO[S" O" \]\"

[WbWUObSR"^S\RW\U"^ObV" $Ob" bVS" bW[S"PST]`S" Wb"eOa" T]c\R" b]" TOWZ" b]"^`]dWRS"O\"OZbS`\ObWdS" b]"O\"

OaaWU\SR" ^ObV" RcS" b]" aOWR" acPabO\bWOZZg" aW[cZbO\S]ca" aSO`QV" ^`]QSaaSa%7" eVS`SW\" bVS" Oaac[SR"

b`OdSZ"bW[S"RWTTS`S\QS"OQQ]`RW\U"b]"bVS"bV`SaV]ZR"Wa"^`STS`OPZg"O"[O`UW\OZ"dOZcS"$Oa"[S\bW]\SR"W\"

j<*.%" W\" ]`RS`" b]" S\OPZS" OQQS^bOPZS"[WbWUObW]\"Rc`W\U" O" ^Zc`OZWbg"]T" WbS`ObW]\a*"JcQV" O^^`]OQV")'"

Q]\b`WPcbSa" b]" P]bV" ]PXSQbWdSa6" STTWQWS\Qg" Oaa]QWObSR" eWbV" Q]]`RW\ObW]\" Q]\b`]Z" ^`]QSaaSa" O\R"

TOW`\Saa*"A\"bVWa"`Sa^SQb("bVS"STTWQWS\Qg"]PXSQbWdS"Wa"]PbOW\SR"Pg"^`]dWRW\U"`SZObWdSZg"Z]eS`"^`W]`Wbg"

b]"QVO\USa"b]"\]\"[WbWUObSR"^ObVa"$TOWZSR"OZbS`\ObWdS"̂ ObVa%"eVWQV"OQQ]`RW\U"b]"bVS"aSO`QV"W\"j=*-k"

eS`S"Oaac[SR"b]"VOdS"VWUV"b`OdSZ"bW[S"^]bS\bWOZ"aOdW\Ua("eVWZS"RcS"b]"aW[cZbO\S]ca"ObbS[^b"b]"
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CLAIMS

What is claimed is 

1. A method to generate conditions enabling to apply predictive traffic load balancing on a 

road network, the method comprising:  

transmitting from a vehicle its position and destination to get served as an incentivized 

path-controlled trip by a navigation control system, and receiving a path for a path-controlled trip, 

wherein transmission of said position and destination and reception of said path use anonymous 

vehicle IP addressing, and wherein incentivized path controlled-trips are entitled with privileged 

network usage of free of charge toll or toll discount for obedience to the navigation control system 

applying, through path controlled trips, predictive traffic-load-balancing on at least a regional part 

of a city road network;   

receiving at the vehicle path updates from the navigation control system and transmitting 

from the vehicle position updates to the navigation control system, wherein reception of the path 

updates and transmission of the position updates use anonymous vehicle IP addressing;  

determining, under in-vehicle control, one or more charging amounts related to the 

-usage, comprising:    

tracking positions of the vehicle and determining matches and mismatches of 

tracked positions with positions that could acceptably be developed by the vehicle 

according to received path updates; and 

determining at least one charging amount related to network-usage for one or more 

matches according to data determining privileged network usage cost, and a charging 

amount related to network-usage for one or more determined mismatches according to data 

determining non-privileged network usage cost, wherein privilege in network usage is 

configured to enable simulation-based traffic predictions, associated with model predictive 

control supporting planning of paths for said predictive traffic load balancing, to be 

independent of modeling non path-controlled trips; and 

transmitting from the vehicle charging related data, associating a charging related ID with 

-usage, according to a charging 
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procedure allowed to expose a non-anonymous ID with charged network usage associated with a 

path-controlled trip.   

2. The method of claim 1, wherein a transmission associated with charging related data and 

related transmissions associated with position updates from the vehicle include no common 

information enabling unique association of charging related data with related positions of a path 

controlled trip, and wherein, subject to usage of common mobile communication medium to 

transmit from the vehicle non anonymous charging related data and related transmissions of 

position updates anonymously. 

3. The method of claim 1, wherein the navigation system and the charging system are two 

separate systems.    

4. The method of claim 1, wherein entitlement for privileged network usage by a new path-

controlled trip, after arrival to a destination of a previous path-controlled trip on a non-preferred 

link for load-balancing, is subject to a predetermined waiting time at the destination of the previous 

path-controlled trip, wherein said non-preferred link is associated with the regional part of the city 

road network.  

5. The method of claim 1 comprising storing in an in-vehicle memory trip-related information 

enabling to interrogate a potential appeal associated with a charged ID on a charged amount.  

6. The method of claim 1, wherein determination of privileged network usage for said 

potential matches is associated further with determination of privileged network usage for 

autonomous driving.  

7. The method of claim 1, wherein a local automatic car plate identification system identifies 

vehicles on the network and a vehicle associated with a path-controlled trip communicates with a 

server enabling to confirm usage of path-controlled trips.  

8. The method of claim 1, wherein the model predictive control, associated with the 

navigation control system, plans paths - for on-network path-controlled trips and for predicted 

path-controlled trips, enabling path controlled trips to perform predictive traffic-load-balancing on 

the said at least regional part of the city road network, wherein position updates from vehicles 

associated with on-network path-controlled trips are used by the navigation control system to 

update the positions of on-network path controlled trips in the traffic simulator.  
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9. The method of claim 1, wherein, subject to handling anonymous and non-anonymous 

transmissions while using active IP addressing through a common communication medium, 

anonymous vehicle IP address used with transmission of position updates and IP address used with 

transmission of non-anonymous charging related data are configured to use different vehicle IP 

addresses.  

10. The method of claim 1, wherein planning of paths for path-controlled trips mitigates 

relatively loaded links using a plurality of phases of re-planning, and wherein a phase of re-

planning comprising:  

searching for potential alternative paths to assigned paths associated with on-network and 

predicted path-controlled trips that are further associated with at least one predicted relatively 

loaded link, wherein searches are performed independently, and wherein a search for a potential 

alternative path is performed by a shortest path algorithm according to predicted travel time costs 

on network links determined by traffic simulation associated with said model-predictive-control, 

wherein the simulation is fed by on-network and by predicted trips comprising trips associated 

with potential alternative paths that their travel times were accepted for traffic simulation 

evaluation in a prior re-planning phase, while searches exclude predicted relatively loaded links;  

accepting for traffic simulation evaluation a potential alternative path if its related travel 

time may gain potential travel time improvement over travel time of its related assigned path and 

if its travel time is not exceeding a travel time limit composed of travel time related to a prior 

potential alternative path, which in prior re-planning phase was failed to comply with a prior such 

said travel time limit or with such said travel time improvement, plus a travel time limiting 

threshold determined for the current re-planning phase; and

 determining acceptance of a path of pre-evaluated accepted potential alternative paths by 

performing traffic simulation prediction fed by on-network and by predicted trips, comprising 

path-controlled trips that their pre-evaluated potential alternative paths were accepted in current 

re-planning phase, and further by determining, according to the traffic simulation, evaluated 

acceptance of the path if its related travel time maintains said travel time limit and said potential 

travel time improvement.     

11. The method of claim 10, wherein the travel time limiting threshold increases with a new 

phase of re-planning.  
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12. The method of claim 10, wherein said travel time limiting threshold is configured to enable 

to acceptably limit potential travel time discrimination among alternative paths. 

13. The method of claim 10, wherein an accepted potential alternative path that its travel time 

was failed to comply with a said evaluation, is the path that its pre-evaluated travel time is used, 

in conjunction with said additional travel time limiting threshold determined for the subsequent 

re-planning phase, to determine for a subsequent re-planning phase said limit for acceptance of a 

pre-evaluated potential alternative path.    

14. The method of claim 10, wherein the relative-loaded-links are prioritized relatively-loaded-

links determined as a subset of the highest predicted relatively-loaded-links according to traffic 

simulation.  

15. The method of claim 1, wherein said privilege, associated with the network usage, is 

determined by the support of traffic predictions of navigation system indicating on the level of 

usage enabling to apply traffic predictions under virtual independence of simulating modeled non 

path-controlled trips with planning of paths to path controlled trips.  

16. The method of claim 1, wherein the privilege, associated with network usage, is adjusted 

to maximize traffic flow under potential increase in usage of path-controlled trips in relation to 

potential increase in traffic flow detected according to simulated traffic associated with the 

navigation control system.  

17. A system comprising: 

means for transmitting from a vehicle its position and destination to get served as an 

incentivized path-controlled trip by a navigation control system, and receiving a path for a path-

controlled trip, wherein transmission of said position and destination and reception of said path 

use anonymous vehicle IP addressing, and wherein incentivized path controlled-trips are entitled 

with privileged network usage of free of charge toll or toll discount for obedience to the navigation 

control system applying, through path controlled trips, predictive traffic-load-balancing on at least 

a regional part of a city road network;   

means for processing at the vehicle path updates from the navigation control system and 

transmitting from the vehicle position updates to the navigation control system, wherein reception 

of the path updates and transmission of the position updates use anonymous vehicle IP addressing;  
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means for determining, under in-vehicle control, one or more charging amounts related to 

the v -usage, comprising:    

tracking positions of the vehicle and determining matches and mismatches of 

tracked positions with positions that could acceptably be developed by the vehicle 

according to received path updates; and 

determining at least one charging amount related to network-usage for one or more 

matches according to data determining privileged network usage cost, and a charging 

amount related to network-usage for one or more determined mismatches according to data 

determining non-privileged network usage cost, wherein privilege in network usage is 

configured to enable simulation-based traffic predictions, associated with model predictive 

control supporting planning of paths for said predictive traffic load balancing, to be 

independent of modeling non path-controlled trips; and 

means for causing the vehicle to transmit charging related data, associating a charging 

-usage, according to 

a charging procedure allowed to expose a non-anonymous ID with charged network usage 

associated with a path-controlled trip.   

18. The system of claim 17 comprising an in-vehicle toll charging unit that is configured to 

associate a charging related ID with at least one toll charging amount.   

19. The system of claim 18, wherein association of the charging related ID with at least one 

toll charging amount enables charging by a charging system according to a determined charging 

procedure.   

20. The system of claim 18, wherein the in-vehicle toll charging unit is configured to transmit 

authentication related data associated uniquely with the vehicle with at least one toll charging 

amount according to a determined charging procedure.   


