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I contributi delle varie classi per l’espansione delle aree urbane illustrano chiaramente la massiccia 
trasformazione delle terre arabili e di altre aree agricole (coltivazioni complesse, piantagioni di alberi e, 
solo marginalmente, zone boscate) in aree artificializzate che si è verificata nell’orizzonte temporale 
dei 54 anni di studio: un incremento netto di oltre 87,000 ettari su una superficie totale regionale di 
circa 2,204,500. Queste modifiche corrispondono ai ben noti processi di crescita urbana che si 
verificano secondo diverse forme: densificazione attorno ai centri urbani originali e lungo la costa e, più 
recentemente, sprawl lungo gli assi di comunicazione e nelle zone interne del territorio rurale. 

L’espansione delle foreste ha avuto luogo a spese di diverse classi: soprattutto cespugli, coltivazioni 
complesse, terreni coltivabili e, solo marginalmente a spese delle aree a vegetazione rada o 
affioramenti rocciosi. Mentre in quest’ultimo caso tale fenomeno può essere attribuito a dinamiche di 
afforestazione e riforestazione, nel primo caso la trasformazione osservata è il risultato di una 
traiettoria di abbandono delle terre che si verifica soprattutto nelle zone collinari e montane 
dell’Appennino. Anche questo processo di ricolonizzazione di foreste e vegetazione naturale è ben 
conosciuto e consiste in una transizione da seminativi, a mosaici territoriali complessi e prati, alla 
macchia e, infine, agli stand forestali. 

Le dimensioni quantitative delle traiettorie sono riassunte in Figura 2 e nella matrice di transizione 
della Tabella 1 (i flussi da una classe all’altra sono aggregati al 1° livello). 

 

 

Figura 2. Grafico delle variazioni (gains/losses) di copertura/uso suolo dell’Emilia-Romagna  
dal 1954 al 2008 (valori di superficie espressi in ha) 
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O,)"-+F*4/"&)2%+)"+F*"1*-+.%$*"+),+*33'/&4*,3*"&*"%,3*./0%),%"6./"%"$/.%"%,1%+/3).%"%,"4)1)"-*X'*,0%/&*"
N`%2'./" !R" (/.3*" 1/&&B%1*,3%6%+/0%),*" 1*2&%" %,1%+/3).%" 1%" (.*--%),%" 1%" 3%()" ,/3'./&*" N-%++%358" /.%1%358"
(.*+%(%3/0%),%"%,3*,-*8"/&&'$%),%R"*1"/,3.)(%+)"N%,3*,-%6%+/0%),*"1*&&*"(./3%+F*"/2.%+)&*8"%&"-)$./"(/-+)&)8"
&/"1*6).*-3/0%),*8"&B/CC/,1),)"*"&B'.C/,%00/0%),*RW"\2,%"(.*--%),*"$%*,*"*-*.+%3/3/"1/"',"(.)+*--)"+F*"
%,3*./2%-+*"+),"4)&3%"/&3.%"(.)+*--%"*",),"('n"*--*.*"(*.3/,3)"+),-%1*./3)"%,"4)1)"%-)&/3)W"P)&3%"1*2&%"
%,1%+/3).%"1%"(.*--%),*",/3'./&*"&*2/3%"/&"+&%4/"-),)"-3'1%/3%"%,"4)1)"1*33/2&%/3)"%,"3'33*"&*"-+/&*"-(/0%/&%"
*" 3*4()./&%W" M'.3.)(()" &/" 4/,+/,0/" 1%" '," +)).1%,/4*,3)" 6./" %" 4)&3%" /33).%" (.*-*,3%" ,*&" -*33).*"
+&%4/3%+)"*1"%".*6*.*,3%"%-3%3'0%),/&%"*"-+%*,3%6%+%"1*&&/"&)33/"/&&/"1*-*.3%6%+/0%),*"+)-3%3'%-+*"',/"1%66%+)&35"
(*."&)"-$%&'(()"1%",')$*"/,/&%-%"-'&"1*2./1)"1*&"3*..%3).%)W""

"
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@),)-3/,3*" %&" (/3.%4),%)" 1%" +),)-+*,0*" *" 1%" .%-'&3/3%" /++'4'&/3)" ,*2&%" /4C%3%" ,/0%),/&%" N?W" AW" QW"
Q)-3/,3%,%" *3" /&W8" <==IR" *1" %,3*.,/0%),/&%" ,)," Y" -3/3)" /,+)./" ./22%',3)" ,*&&/"O@QQS"'," +),-*,-)" -'"
+)4*"%,1%$%1'/.*"&*"r/66*+3*1"/.*/-sW"o",*+*--/.%)"1*6%,%.*")(*./3%$/4*,3*"X'/&%"-%/,)"2&%"%,1%+/3).%"*1"%"
4)1*&&%"+F*"(*.4*33),)"1%"%1*,3%6%+/.*"&*"r/66*+3*1"/.*/-s"1)$*"+),+*,3./.*"&B%4(*2,)"1%"+),3./-3)"+F*"
1*.%$/"1/&&B/33'/0%),*"1*&&/"O@QQSW"T&%"%,1%+/3).%"1%"-3/3)"()--),)"*--*.*"/--)+%/3%"/&&*"r/66*+3*1"/.*/-s"
8"'3%&%00/,1)"&/"4*3)1)&)2%/"?#A"Nj)-4/-"QW"*3"/&W"!IIIRW"

D/"4/((/")33*,'3/"1/&&B/((&%+/0%),*"1*&&/"4*3)1)&)2%/"?#A"(*."&BJ3/&%/"N`%2'./"<R"NDW"M*.%,%"*3"/&W8"<==LR8"
('n"*--*.*"'3%&%00/3/"(*." %,1%$%1'/.*" &*"r/66*+3*1"/.*/-s"1/&&/"1*-*.3%6%+/0%),*" %,3*,1*,1)"+F*"X'*-3*"
-),)"&*"/.**"4/22%).4*,3*"%,+&%,%"/%"6*,)4*,%"1%"*.)-%),*8"-/&%,%00/0%),*8"(*.1%3/"1%"-)-3/,0/").2/,%+/"
*++W"*"X'%,1%"4/22%).4*,3*"-*,-%C%&%"/%"()3*,0%/&%"%4(/33%"1*&&*"(.*--%),%"*-3*.,*"1%").%2%,*",/3'./&*"*1"
/,3.)(%+/W"

D*" r/66*+3*1" /.*/-s" -),)" (*.3/,3)" &*" /.**" 4/22%).4*,3*" -*,-%C%&%" /&" 1*2./1)" *" ()--),)" *--*.*"
%,3*.(.*3/3*" +)4*" &*" /.**" -'&&*" X'/&%" -%" ()--),)" %,,*-3/.*" /33./$*.-)" (.)+*--%" 1%" 1*2./1)" *"
1*-*.3%6%+/0%),*"+/./33*.%00/3%"1/"(.)+*--%",),"&%,*/.%"*"3./,-%0%),%"6./"-3/3%"1%",),"*X'%&%C.%)"1*-+.%33%",*&"
S._&/,1"S*$*&)(4*,3"M/./1%24"NSSMR"N7*_,)&1-"*3"/&W"<==GRW"

D/"$/&'3/0%),*"/33'/&4*,3*"/1)33/3/"(*."%&"3*..%3).%)",/0%),/&*"N`%2'./"<R8".%6*.%3/"/&"(*.%)1)"!IL=:<=!=8"
YV"><8;w"Y"4)&3)"-*,-%C%&*8"%&"<H8Lw"-*,-%C%&%35"4*1%/8"%&"!I8Lw"-*,-%C%&%35"C/--/8"%&"H8<"w",),"-*,-%C%&*W"D*"
.*2%),%" 4)&3)" -*,-%C%&%" -),)" #%+%&%/" NG=w" 1*&&/" -'(*.6%+%*" .*2%),/&*R8" P)&%-*" N;LwR8" M'2&%/" N;GwR8"
K/-%&%+/3/" N;;wRW" #*%" .*2%),%" N#/.1*2,/8" P/.+F*8" ?4%&%/" 7)4/2,/8" O4C.%/8" AC.'00)8" Q/4(/,%/R"
(.*-*,3/,)" ',/" (*.+*,3'/&*" 1%" 3*..%3).%)" -*,-%C%&*" +)4(.*-/" 6./" %&" >=w" *1" %&" ;=w8" -*33*" .*2%),%" N"
Q/&/C.%/8"E)-+/,/8"`.%'&%8" D/0%)8"D)4C/.1%/8"U*,*3)8"M%*4),3*R" &*"/.**"-*,-%C%&%" %,6*.%).%"/&&/" -)2&%/"1*&"
>=w"*"X'%,1%"()--),)"*--*.*"1*6%,%3*"/"C/--/"-*,-%C%&%35W"

"
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"
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T&%" %,1%+/3).%" (*." &/" $/&'3/0%),*" 1*2&%" %4(/33%" 1*&&/" 1*-*.3%6%+/0%),*" -),)" '," /.2)4*,3)" 1%" 1%66%+%&*"
1*6%,%0%),*"/,+)./")22*33)"1%"1%-+'--%),*W"D/"1*6%,%0%),*"1*&&/"O@QQS"1%"1*-*.3%6%+/0%),*"*"1*2./1)"1*&"
3*..%3).%)" +)4*" r(*.1%3/" 1%" (.)1'33%$%35" C%)&)2%+/" *1" *+),)4%+/s" Y" -3/3/" '3%&%00/3/" NP%&&*,,%'4"
?+)-_-3*4" A--*--4*,3" <==;R" (*." %,3.)1'..*" ',/" 1*6%,%0%),*" (%p" )(*./3%$/" +F*" ()--/" ().3/.*" /&&/"
1*6%,%0%),*" 1%" X'/,3%35" 4%-'./C%&%" *" ()--%C%&4*,3*" 2%5" 4%-'./3*W" #*8" -'&&/" -+).3/" 1*&" P%&&*,,%'4"
?+)-_-3*4"A--*--4*,38"2&%" %4(/33%"1*&&/"1*-*.3%6%+/0%),*"()--),)"*--*.*" %,1%$%1'/3%"1/&&/"r(*.-%-3*,3*"
1%4%,'0%),*"1*%"-*.$%0%"1*2&%"*+)-%-3*4%"1*&&*" 3*..*"-*++F*s8"2&%" %,1%+/3).%"1/"'3%&%00/.*"-/./,,)"X'%,1%"
&*2/3%"/&&/"(.)1'0%),*"1%"+%C)8"6%C.*8"6)./22%)"*1"*,*.2%/W"E/&%"%,1%+/3).%"()--),)"*--*.*"$/&'3/3%"-%/"(*."
$%/" *4(%.%+/" /33./$*.-)" 1/3%" .%&*$/3%" /" 6%,%" -3/3%-3%+%8" -%/" +)," &B/'-%&%)" 1%" -(*+%6%+%" 4)1*&&%8" +/&%C./3%" *"
$/&%1/3%8"(*." &*"$/&'3/0%),*"1*2&%" %4(/33%"()3*,0%/&%W"D/"(.)1'33%$%35"/2.%+)&/"/,,'/&*".%&*$/3/"1/&&BJ#EAE"
()3.*CC*"6).,%.*"(*."&BJ3/&%/"',/",)3*$)&*"X'/,3%35"1%"1/3%"(*."&B*&/C)./0%),*"1%"%,1%+/3).%"1%"%4(/33)"4/"
/&&B/33)" (./3%+)" +%" -),)" 1*&&*" 1%66%+)&35" /,+)./" 1/" .%-)&$*.*W" O,/" (.%4/" 1%66%+)&35" ,/-+*" 1/&&/" -+/&/"
N(.)$%,+%/&*R"/"+'%"%"1/3%"-),)"/22.*2/3%"+F*",),"(*.4*33*"1%"4*33*.*"%,".*&/0%),*"&/"(.)1'0%),*"+),"/&3.%"
1/3%"1%-(),%C%&%"N"'-)"1*&"-')&)8"/,1/4*,3)"+&%4/3%+)8"(*1)&)2%/R"/&"1%"-)33)"1%"X'*-3/"-+/&/W""
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P/"6).-*" &/"4/22%).*"1%66%+)&35"+),-%-3*",*&&B%,3*.(.*3/0%),*"1*&&/"+/'-/"1*&&/"$/.%/C%&%35")--*.$/3/",*%"
1/3%W" J,6/33%" &/" (.)1'33%$%35" Y" 6',0%),*" 1%" 4)&3%" (/./4*3.%" N+&%4/8" 2*-3%),*8" %..%2/0%),*" *++WR" 1%" +'%" Y"
1%66%+%&*"1%-3%,2'*.*"%&"-%,2)&)"+),3.%C'3)",*&".%-'&3/3)"6%,/&*"+),3*,'3)",*&"1/3)".%().3/3)"1/&&BJ#EAEW"A%"
6%,%" 1%" ',/" $/&'3/0%),*" ,)," Y" -'66%+%*,3*" '," '-)" 1%.*33)" 1*&" 1/3)" -3/3%-3%+)" 4/" Y" ,*+*--/.%)" '," -')"
3./33/4*,3)" *1" %,3*.(.*3/0%),*" /33./$*.-)" 4)1*&&%" /2.),)4%+%8" (*." X'/,3)" .%2'/.1/" &*" (.)1'0%),%"
/2./.%*8" *" *+)6%-%)&)2%+%" (*." X'/,3)" .%2'/.1/" &/" (.)1'33%$%35" 1*2&%" *+)-%-3*4%" ,/3'./&%W" P)&3)"
(.)4*33*,3*"Y"&B'-)"1*&&B%,1%+*"@SUJ"C/-/3)"-'&&B*&/C)./0%),*"1%"%44/2%,%"-/3*&&%3/.%"(*."&/"$/&'3/0%),*"
1*&&*"$/.%/0%),%"1*&&/"(.)1'0%),*"1%"C%)4/--/"*"/&3.%"-*.$%0%"1*2&%"*+)-%-3*4%"3*..*-3.%W"~"

"

T0'$12&*+$!'$!+$-/*-&2!

T&%"%,1%+/3).%"1%".%-()-3/"1*$),)".%6*.%.*"X'/&%"/0%),%"*"()&%3%+F*"1%"(.*$*,0%),*"*"1%"/1/33/4*,3)"-),)"
-3/3*"4*--*"%,"/33)"%,".*&/0%),*"/%"()--%C%&%"%4(/33%"()--%C%&%W"@*&"+/-)"1*&&/"&)33/"/&&/"1*-*.3%6%+/0%),*8"%&"
(.%4)" -3.'4*,3)" 1%" (.)2./44/0%),*" *1" /33'/0%),*" 1*&&*" .%-()-3*" Y" +)-3%3'%3)" 1/&" M.)2./44/"
@/0%),/&*"1%" &)33/"/&&/"1*-*.3%6%+/0%),*8"+)4*".%+F%*-3)"1/&&/"O@QQSW"?1"%,6/33%" &/"O@QQS"F/"*&/C)./3)"
'," %,-%*4*" 1%" %,1%+/3).%" 1%" .%-()-3/" 4)&3)" /.3%+)&/3)" ,*&&B/4C%3)" 1*&&/" -'/" r!=" f*/.-" #3./3*2_s" +F*"
%,3*,1*"(.)(.%)"$*.%6%+/.*"-*"*"+)4*"%"(/*-%"/66*33%"-3%/,)"/33'/,1)"2&%"%4(*2,%"+F*"F/,,)"1%+F%/./3)"1%"
$)&*."-)-3*,*.*"-)33)-+.%$*,1)"&/"O@QQS"%,"X'/&%35"1%"(/*-%"/66*33%"*q)"(/*-%"1),/3).%W"J&"-%-3*4/"M7AJ#"
F/").2/,%00/3)"X'*-3/"+/3*2).%/"1%"%,1%+/3).%"%,"',"-%-3*4/"1%"r.*().3%,2"),"&%,*s"+F*"Y"-3/3)"'3%&%00/3)"
,*&"<=!="(*." &/"(.%4/"$)&3/"*"+F*"$*..5"/22%).,/3)")2,%"1'*"/,,%" 6%,)"/&"<=!LW" J&" ./(().3)" %3/&%/,)" %,"
.%6*.%4*,3)"/&"C%*,,%)"<==L:<==I"Y"/++*--%C%&*"1/&&/"(/2%,/"F33(VqqZZZW',++1:(./%-W+)4qS/3/q7*().3-"
/&&B%,3*.,)"1*&&/"+/.3*&&/"rA,,*g"JU"P*1%3*../,*/,"Q)',3.%*-sW""

J&"-%-3*4/"1%"%,1%+/3).%"1%".%-()-3/"4*--)"/"(',3)"1/&"M7AJ#"(*."&/"O@QQS"Y"-%+'./4*,3*"$/&%1)8"-*CC*,*"
4/,+F%"/,+)./"',"4*3)1)"1%"$/&%1/0%),*q$*.%6%+/W" D/"O@QQS",),"(.*$*1*"/33'/&4*,3*"',"-%-3*4/"1%"
$*.%6%+/"*".%-+),3.)"1*&&*"%,6).4/0%),%"6).,%3*"4/"-)&)"',/".*$%-%),*"*1"/,/&%-%"1*&&*"%,6).4/0%),%"*"1*%"
1/3%",*&&B/4C%3)"1*%"&/$).%"1*&&B).2/,)"/'-%&%/.%)"/(()-%3/4*,3*"%-3%3'%3)W"

"

T0'$12&*+$!'$!$>/2&&*!'(##(!+$-/*-&(!

o"*--*,0%/&*"$/&'3/.*"-*"&*"()&%3%+F*8"&*"/0%),%"*"2&%"%,$*-3%4*,3%"-3/,,)"(.)1'+*,1)"%".%-'&3/3%"/33*-%8"+%)Y"
,*&" +/-)" 1*&&/" &)33/" /&&/" 1*-*.3%6%+/0%),*" -*" -3/,,)" 2*,*./,1)" 1*%" C*,*6%+%" +F*" -%/,)" %," &%,*/" +)," &*"
-3./3*2%*" 4*--*" %," /33)W" ?66*33'/.*" X'*-3/" $*.%6%+/" Y" +),+*33'/&4*,3*" *" )(*./3%$/4*,3*" 1%66%+%&*8"
-(*+%/&4*,3*"X'/,1)"-%"+*.+/"1%" %,1%$%1'/.*"%,1%+/3).%"+F*"/CC%/,)"$/&%1%35"%,"3'33%" %"(/*-%"/66*33%"1/&&/"
1*-*.3%6%+/0%),*W"

D/"O@QQS"F/"(.)()-3)"1%"'3%&%00/.*"!>"%,1%+/3).%"-*&*0%),/,1),*"1'*"%,"4)1)"(.%).%3/.%)"*"&/-+%/,1)"/%"
(/*-%"&/",*+*--/.%/"6&*--%C%&%35"1%"'3%&%00/.,*"/&3.%8")$*".%3*,'3)")(().3',)"%,"C/-*"/"+),-%1*./0%),%"-'&&/"
1%-(),%C%&%35"1*%"1/3%W" J"1'*" %,1%+/3).%"(.%).%3/.%"-),)"6%,/&%00/3%"/&&/"$*.%6%+/"1*%"C*,*6%+%"+F*",*&&*"/.**"
/66*33*" -),)" .%-+),3./C%&%" -'&&B/4C%*,3*" N+/(/+%35" 1%" /++'4'&)" 1%" +/.C),%)R" *" -'&&/" ()()&/0%),*"
N1%4%,'0%),*"1*&&/"()$*.35RW"J&"(.%4)"%,1%+/3).*"-%"C/-/"-'&&B*&/C)./0%),*"1%"1/3%"1%"+)(*.3'./"1*&"-')&)"*"
-'&&B'-)"1%"1/3%"3*&*.%&*$/3%"1/"-/3*&&%3*"(*."',"4),%3)./22%)"1*&&B*$)&'0%),*"3*4()./&*"1*&&/"C%)4/--/"*"
X'%,1%"1*&"+/.C),%)"%,"*--/"/++'4'&/3)W"J"1/3%"1%"(.)1'33%$%35"C%)&)2%+/"1*$),)"*--*.*"()%",).4/&%00/3%"
.%-(*33)" /2&%" /,1/4*,3%" +&%4/3%+%" (*." /--%+'./.*" +F*" &*" $/.%/0%),%" )--*.$/3*" ./((.*-*,3%,)" .*/&4*,3*"
6*,)4*,%" 1%" 1*-*.3%6%+/0%),*" )" 1*2./1)" *" ,)," -*4(&%+*4*,3*" 6&'33'/0%),%" ,/3'./&%" 1)$'3*" /&&/"
$/.%/C%&%35"+&%4/3%+/W"

" "



9L"

J&" -*+),1)" %,1%+/3).*".*&/3%$)"/&&/"()$*.35"-%"1*$*"/$$/&*.*"1*%"1/3%"-'&&*"+),1%0%),%"*+),)4%+F*"1*&&*"
6/4%2&%*" +)4*" .*-%" 1%-(),%C%&%" /&" ./(().3)" -'&&/" M)$*.35" %," J3/&%/" NJ#EAE" <=!<RW" #*CC*,*" &/" ()$*.35" %,"
J3/&%/" Y" ).%2%,/3/" 1/" (.)+*--%" +F*" ()+)" F/,,)" /" +F*" 6/.*" +)," &/" 1*-*.3%6%+/0%),*" *1" %&" 1*2./1)" 1*&"
3*..%3).%)",),"$/"3./-+'./3)"+F*" &/"1%-(),%C%&%35"1*&&*".%-).-*",/3'./&%"*" &*"+),1%0%),%"+&%4/3%+F*"F/,,)"
-%+'./4*,3*"+),3.%C'%3)",*&"+).-)"1*&" 3*4()"/"4)1*&&/.*" &B/4C%*,3*"*" &/"-3.'33'./"-)+%/&*",*&&*"0),*"
/33'/&4*,3*"-*,-%C%&%"/&&/"1*-*.3%6%+/0%),*W"D/"()--%C%&*"+)..*&/0%),*",*&"+),3*-3)"J3/&%/,)"1*&&/"()$*.35"
+)," &*" /0%),%" *" &*" ()&%3%+F*" 1%" &)33/" /&&/" 1*-*.3%6%+/0%),*" .%+F%*1*" '," 4/22%).*" /((.)6),1%4*,3)" *"
1*33/2&%)"1%" %,1/2%,*"*1"/,/&%-%" .%-(*33)"/"X'/,3)"$%*,*"(.)()-3)"1%".*/&%00/.*",*&"C.*$*"/.+)"1%"()+F%"
/,,%"/33./$*.-)"'," %,1%+/3).*"+),+*(%3)"(*." %"(/*-%" %,"$%/"1%"-$%&'(()W"D/"O@QQS"F/"6/33)"',",)3*$)&*"
-6).0)").2/,%00/3%$)"(*." 6).,%.*" &%,**"2'%1/"(*." &/"(.)1'0%),*"1%"X'*-3%" %,1%+/3).%"1%" %4(/33)"/%"(/*-%"
/66*33%" %4(*2,/3%" /1" *66*33'/.*" &*" &).)" $/&'3/0%),%" *" ,*&" <=!>" -/.5" ()--%C%&*" $*.%6%+/.,*" %" .%-'&3/3%"
)33*,'3%W"

"

!"+)895$"+$'

J&" -%-3*4/" 1%" %,1%+/3).%" 1*-+.%33)" -%" (.*6%22*" 1%" .%-(),1*.*" /&&B*-%2*,0/" 1%" ).2/,%00/.*" '," -%-3*4/" 1%"
4),%3)./22%)" /" -+/&/" ,/0%),/&*" +F*" (*.4*33/" 1%" ).2/,%00/.*" %" 1/3%" 2%5" 1%-(),%C%&%" *" -$%&'((/.*"
4*3)1)&)2%*"1%"*&/C)./0%),*"*"1%"4)1*&&%-3%+/"(*.".*,1*.*" %&"-%-3*4/"6',0%),/&*"*1")(*./3%$)"/" &%$*&&)"
,/0%),/&*W"E'33)"X'*-3)".%+F%*1*"',)"-6).0)").2/,%00/3%$)"*1"',"%4(*2,)"1%".%-).-*",)3*$)&*"+F*"(*.n"
()3.*CC*" /--%+'./.*" '," ,)3*$)&*" .%3).,)" *" +),-*,3%.*" /&&BJ3/&%/" 1%" .%-(),1*.*" %,"4)1)" /1*2'/3)" /&&*"
.%+F%*-3*" %,3*.,/0%),/&%" +F*" (.)$*,2),)" 1/&&/" O@QQS8" 4/" /,+F*" 1%" $/&).%00/.*" &*" +)4(*3*,0*" *1" %"
.%-'&3/3%"2%5")33*,'3%",*&&/"&)33/"/&&/"1*-*.3%6%+/0%),*W"DB?@?A"-3/".*/&%00/,1)"%,"+)&&/C)./0%),*"+),"J#M7A8"
-'".%+F%*-3/"1*&"P%,%-3*.)"1*&&BA4C%*,3*"*"1*&&/"E'3*&/"1*&"E*..%3).%)"*"1*&"P/.*8"%&"(.%4)"./(().3)"/&&/"
O@QQS" +F*" (.*$*1*" &B%4(%*2)" 1%" %,1%+/3).%" 1%" +)4*" .%+F%*-3)" 1/&&/" r!=" _*/.-" -3./3*2_sW" A" X'*-3)"
/1*4(%4*,3)" r6).4/&*s" 1%" /33'/0%),*" 1*&&/" +),$*,0%),*" -%" /22%',2*" %&" +),3.%C'3)" /&&/" (.*(/./0%),*"
1*&&/" #3./3*2%/" @/0%),/&*" 1%" A1/33/4*,3)" 1%" Q/4C%/4*,3%" Q&%4/3%+%" .*&/3%$/4*,3*" /&" -*33).*"
rS*-*.3%6%+/0%),*8"1*2./1)"1*&" 3*..%3).%)"*"-%++%35s")$*"2&%" %,1%+/3).%"-/./,,)"'3%&%00/3%" %,".*&/0%),*"/&&*"
(.*--%),%"*"2&%"%4(/33%"+F*"1*.%$/,)"1/%"+/4C%/4*,3%"+&%4/3%+%W"

DB'3%&%00/0%),*"1%"C'),%"%,1%+/3).%"(*."%&"4),%3)./22%)"(*.4*33*.*CC*"/,+F*"',)"-$%&'(()"%,".%6*.%4*,3)"
+)," )C%*33%$%" &*2/3%" /&&*" *-%2*,0*" 1%" /&3.%" r-3/[*F)&1*.-s8" %,3*.*--/3%" /" $*.%6%+/.*" &/" -%3'/0%),*" -'&"
3*..%3).%)" .*2%),/&*" )" -'&&B*+),)4%/" /0%*,1/&*W" Q)4C/33*.*" &/" 1*-*.3%6%+/0%),*" /&&/" -+/&/" .*2%),/&*" *"
&)+/&*"+)-3%3'%-+*"',/"-6%1/"/,+)./"(%p" %4().3/,3*"(*.+Fx"(%p"$%+%,/"/2&%" %,3*.*--%"$*.%"1*%"+%33/1%,%8" %,"
./(().3)"/%"X'/&%"%"(.%,+%(%"*,',+%/3%"1/&&/"O@QQS"1*$),)"3.)$/.*"',".%-+),3.)"*"',/"$*.%6%+/W"J&"-%-3*4/"
1%" %,1%+/3).%" (.)()-3)" Y" 3)3/&4*,3*" C/-/3)" -'&" (/3.%4),%)" 1%" +),)-+*,0*" /++'4'&/3)" /33./$*.-)"
(.)2*33%" 1%" .%+*.+/" *" /33%$%35" -$%&'((/3*" ,*&&/" O@QQS" +*.+/,1)" 1%" 6).,%.*" ',/" -%-3*4/3%00/0%),*" +F*"
6).,%-+/"',"X'/1.)"1%"%,-%*4*"'3%&%00/C%&*"/,+F*"1/%"+%33/1%,%"*"1/%"1*+%-).%",/0%),/&%"*1"%,3*.,/0%),/&%W""

J,"+),+&'-%),*8"$/"-)33)&%,*/3)"+F*"',"4/22%).*"%4(*2,)"-+%*,3%6%+)"-/.*CC*",*+*--/.%)"(*."4%2&%)./.*"
&/"+),)-+*,0/"1*%"(.)+*--%"1%"*$)&'0%),*"*1"%,3*./0%),*"1*%"-%-3*4%"')4):/4C%*,3*"*"(*."&)"-$%&'(()"*"
&B/((&%+/0%),*" 1%" 4)1*&&%" 1%" $/&'3/0%),*" *" 1%" -'(().3)" /&&*" 1*+%-%),%" ,*&&*" 0),*" /66*33*" 1/&&/"
1*-*.3%6%+/0%),*"*",),W"QBY"',"2./,1*"C%-)2,)"1%"',B/33%$%35"-+%*,3%6%+/"%,"2./1)"1%"6).,%.*"*&*4*,3%"(*."
',/" .*/&*" +)4(.*,-%),*" *" $/&'3/0%),*" 1*&&*" +)4(&*--*" 1%,/4%+F*" 1*%" (.)+*--%" 1%" 1*-*.3%6%+/0%),*"
-(*--)" +/./33*.%00/3%" 1/" 6*,)4*,%" ,)," &%,*/.%" *" 1%" .*3.)/0%),*" ,)," 6/+%&4*,3*" $/&'3/C%&%W" h'*-3*"
+),)-+*,0*"-),)"%,1%-(*,-/C%&%"(*."*&/C)./.*"$/&'3/0%),%"*"-3./3*2%*"/&3.%4*,3%"C/-/3*"*-+&'-%$/4*,3*"
-'"C/-%"*4(%.%+F*")"-'"%,3*.*--%"+),3%,2*,3%"+F*"-(*--)"F/,,)"().3/3)"/"6/&&%4*,3%"*"1%-/-3.%"/4C%*,3/&%"
*"-)+%/&%"%,"4)&3*"/.**"1*&"(%/,*3/"*"+F*"()--),)"/,+)./"$*.%6%+/.-%"%,"6'3'.)W""

"

"



9I"

Z$;8$"-.&,$&'

bW"$/,"S*&1*,8"7W"#*((*&38"7W"eF%3*8"AWdW"d/[*4/,8"A"4*3F)1)&)2_"6)."3F*"1*-%2,"/,1"1*$*&)(4*,3")6"%,3*2./3*1"
4)1*&-"6)."()&%+_"-'(().38"?,$%.),4*,3/&"P)1*&&%,2"m"#)63Z/.*8"U)&'4*"<H8"J--'*">8"P/.+F"<=!!8"M/2*-"<HH:<GI"

j)-4/-"QW8"`*.././"AW8"K.%/-)'&%"bW8"J4*-),"AW"!IIIW"P*3F)1)&)2_"6)."4/((%,2"?,$%.),4*,3/&&_"#*,-%3%$*"A.*/-"
N?#A-R" 3)"S*-*.3%6%+/3%),W" J," }EF*"P*1/&'-"(.)v*+3"P*1%3*../,*/,"1*-*.3%6%+/3%),"/,1" &/,1"'-*W"P/,'/&")," [*_"
%,1%+/3).-" )6" 1*-*.3%6%+/3%)," /,1" 4/((%,2" *,$%.),4*,3/&&_" -*,-%3%$*" /.*/-" 3)" 1*-*.3%6%+/3%),W" ?1%3*1" C_V" QW"
j)-4/-8"PWj%.[C_8"@WT**-),W"?'.)(*/,"O,%),"!LLL<W"((V>!:9G"J#K@"I<:L<L:H>9I:<"

DW"M*.%,%8"DW"#/&$/3%8"EWQ*++/.*&&%8"#W"#)..*,3%8"PW]%33%8"<==L8"D/"1*-*.3%6%+/0%),*"%,"J3/&%/8"K),/,,)"?1%3).*8"A+%.*/&*:
7)4/""

7*_,)&1-8"dW`W8"SWjW"#3/66).1"#4%3F8"?W`W"D/4C%,8"KWDW"E'.,*."JJ8"PW"P).3%4).*8"#WMWdW8K/33*.C'._8"EFW?W"S)Z%,28"bW"
S)Z&/3/C/1%8"7WdW"`*.,|,1*08"dW?W"b*..%+[8"?W"b'C*.8"#/,,Z/&18"bW"d%/,28"7W"D**4/,-8"EW"D_,/48"`WEW"P/*-3.*8"PW"
A_/.0/8"KW"e/&[*.8"<==GW"rT&)C/&"1*-*.3%6%+/3%),V"K'%&1%,2"/"-+%*,+*"6)."1._&/,1"1*$*&)(4*,3s8"#+%*,+*">!HV"L9G:
L;!W"

P%&&*,,%'4"?+)-_-3*4"A--*--4*,3"<==;8"F33(VqqZZZW4/Z*CW).2q*,q%,1*gW/-(g""

?W"AW"QW"Q)-3/,3%,%8"`W"O.C/,)8"TW"A./4%,%8"7W"K/.C*33%8"`W"K*&&%,)8"PW"K)++%8"TW"K),/3%8"AW"`/%-8"TW"DBAC/3*8"TW"D)v8"#W"
P/2%,%8"7W"@/()&%8"MW"@%,)8"PW"M/)&/,3%8PW"M*.+%/C)-+)"8"`W"E/-+),*8"7/3%),/&*"/,1"4*3F)1-"6)."+)4(%&%,2"/,"/3&/-"
)6"1*-*.3%6%+/3%),"%,"J3/&_8"D/,1"1*2./1W"m"1*$*&)(W8"<=V"<H!^<GH"N<==IR"

DW" #/&$/3%8" #W" K/v)++)8" D/,1" -*,-%3%$%3_" 3)" 1*-*.3%6%+/3%)," /+.)--" J3/&_V" M/-38" (.*-*,38" /,1" 6'3'.*" 8" <=!!8"%//#$('!
"(*=+2/.c8"`75!W7X8!88`Q8`7"

#)44*.8"#W8"]'++/8"QW8"T./%,2*.8"AW8"QF*.&*38"PW8"])'24).*8"7W8"#)[),/8"fW8"b%&&8"dW8"<=!!W"A((&%+/3%),")6"%,1%+/3)."
-_-3*4-"6)."4),%3).%,2"/,1"/--*--4*,3")6"1*-*.3%�+/3%),"6.)4",/3%),/&"3)"2&)C/&"-+/&*-W"D/,1"S*2./1W"S*$W"<<"
N<R8"!L9^!IGW"

J#M7A8"F33(Vqq/,,'/.%)W%-(./4C%*,3*W%3q"

AW"`*.././8"DW"#/&$/3%8"AW"#/3*.%/,)8"AW"@)&Y8"<=!<8"M*.6).4/,+*"*$/&'/3%),"/,1"+)-3"/--*--4*,3")6"/"[*_"%,1%+/3)."
-_-3*4"3)"4),%3)."1*-*.3%�+/3%),"$'&,*./C%&%3_8"?+)&)2%+/&"J,1%+/3).-"<>8"!<>^!<I"

Q),+&'-%),%"*"./++)4/,1/0%),%"1*&&/"(.%4/"+),6*.*,0/"-+%*,3%6%+/"O@QQSV""
F33(VqqZZZW',++1W%,3qD%-3-q#%3*S)+'4*,3D%C./._qQ#Eq@*ZQ#EqJQQSÄQ\MIÄQ#EÄJ@`>W(16""



;="

C8'6."-*%%"'(C>(A'9+'&66."))$"';"%%"#I96'6*.'8&')"5%.9/$"+*':$'$+:$)&%".$'&#;$*+%&8$'598'
59"8"'W)&.;"+$"'".-&+$)"'*'*."5$"+*'$:.$)&X'&'5)&8&'+&/$"+&8*'

P/.+)"S%"D*2%,%)"m"`%).*,0)"`'4/,3%"
TN?P%!Q!F$/2+&$>(0&*!F$H(-2!'(#!N;*#*!Q!N(+B$4$*!"(*#*=$1*!'GT&2#$2!

"

"

#*+),1)" &/" Q)44%--%),*" ?'.)(*/8" &/" 1%4%,'0%),*" 1*&&/" -)-3/,0/" ).2/,%+/" *" &/" (*.1%3/" 1%" -')&)" (*."
*.)-%),*" %1.%+/" -),)" 1'*" 3./" &*" (.%,+%(/&%" r4%,/++*s" +F*" ()--),)" +)4(.)4*33*.*" &/" +)..*33/"
6',0%),/&%35"1*&"-')&)W""

Q)4C%,/3*" +)," 2&%" /&3.%" 6/33).%" 1%" 1*2./1)" 1*%" -')&%" N+),3/4%,/0%),*" &)+/&*" )" 1%66'-/8"
%4(*.4*/C%&%00/0%),*8" +)4(/33/0%),*8"1%4%,'0%),*"1*&&/"C%)1%$*.-%358" -/&%,%00/0%),*"*" 6./,*R"()--),)"
().3/.*" %," 1*3*.4%,/3*" +),1%0%),%" +&%4/3%+F*" *" -)+%)*+),)4%+F*" /" 6*,)4*,%" 1%" 1*-*.3%6%+/0%),*"
N?'.)(*/,"Q)44%--%),8"<==HRW"

D/" Q\PN<==HR<>!" 1*&&/" Q)44%--%),*" ?'.)(*/" %,$%3/" (*.3/,3)" 2&%" #3/3%" 4*4C.%" /1" /1)33/.*" 4%-'.*"
-(*+%6%+F*" 1%" (.*$*,0%),*q4%3%2/0%),*" *" /1" %,1%$%1'/.*" &*" /.**" (%p" $'&,*./C%&%" N1*,)4%,/3*" r/.**" /"
.%-+F%)sR"-6.'33/,1)8"&/11)$*"()--%C%&*8"4*3)1)&)2%*"*1"/((.)++%"/.4),%00/3%W""

M*."X'/,3)".%2'/.1/" &B*.)-%),*" %1.%+/"*" %&"+),3*,'3)" %,"+/.C),%)").2/,%+)"1*%"-')&%" &*" %,6).4/0%),%"(%p"
1*33/2&%/3*"*1"/22%).,/3*"1%-(),%C%&%" %,"J3/&%/"-),)"./++)&3*"1/2&%"*,3%".*2%),/&%"+F*"-$)&2),)"%&".')&)"1%"
-*.$%0%)".*2%),/&*"(*." %&"-')&)W"E/&%" %,6).4/0%),%"(*.n8"()%+Fx"./++)&3*" %,"3*4(%"1%$*.-%"*"+),"4)1/&%35"
1%$*.-*"1/".*2%),*"/".*2%),*8",),"-),)"1%.*33/4*,3*"'3%&%00/C%&%"(*."',/"-%,3*-%",/0%),/&*W""

M*." X'*-3%"4)3%$%" J#M7A8" %," +)&&/C)./0%),*" +),"A7MAU28" %" #*.$%0%" (*1)&)2%+%" .*2%),/&%8" /&+',%" +*,3.%" 1%"
.%+*.+/"1*&"Q7A"NQ7A:7M#"*"Q7A: ABPR3"*1" %&" d7Q:J?#48" -3/"+),1'+*,1)"',"(.)2*33)"1*,)4%,/3)"#JA#"
N#$%&'(()" J,1%+/3).%" A4C%*,3/&%" -'&" #')&)R" +)," &B)C%*33%$)" 1%" /.4),%00/.*" /" &%$*&&)" ,/0%),/&*" &*"
%,6).4/0%),%" 2%5" 1%-(),%C%&%" /" &%$*&&)" &)+/&*" N-*+),1)" '," /((.)++%)" rC*&&*>Q;/kR" 1*%" 1'*" %,1%+/3).%"
.%3*,'3%"(.%).%3/.%",*%"1)+'4*,3%"*'.)(*%"N*.)-%),*"*"+),3*,'3)"%,"+/.C),%)").2/,%+)RW""

J&" (.)2*33)" %,3*,1*" %,)&3.*" 6).,%.*" %,6).4/0%),%" /" &%$*&&)" ,/0%),/&*" +F*" .%-'&3%,)" +)*.*,3%" +)," &*"
*&/C)./0%),%" '3%&%00/3*" ,*&&*" ()&%3%+F*" .*2%),/&%" N*-W" M%/,%" 1%" #$%&'(()" 7'./&*" :" M#7R8" )33*,*.*" 1/3%" (*."
&B%4(&*4*,3/0%),*"1*&"P'&3%:#+/&*"?'.)(*/,"#)%&"J,6).4/3%),"#_-3*4"NP?O#J#R"(*."X'/,3)"+),+*.,*"&/"
(/.3*"%3/&%/,/"*"+.*/.*"',/".*3*"1%"(/.3,*."+F*"()--/"+)-3%3'%.*"&/"C/-*"(*.",')$*"6'3'.*"+))(*./0%),%8"
-%/"%,"/4C%3)",/0%),/&*"+F*"*'.)(*)W"

J&" (.)2*33)" F/" (.*$%-3)" ',/" &',2/" 6/-*" (.*&%4%,/.*" 6%,/&%00/3/" /" -3/C%&%.*" &/" -3.'33'./" 1*&" 1/3/C/-*"
N6).4/3)" 1%" -+/4C%)R" *" &*" .*&/3%$*" 3/C*&&*W" o" -3/3)" 1*+%-)" 1%" ./((.*-*,3/.*" %&" 1/3)" 6%,/&*" -'" 2.%2&%/"
J@#MJ7?" 1%" !" [4" 1%" &/3)" N?'.)(*/," Q)44%--%),8" <==GR8" %," +'%" +%/-+',/" +*&&/" Y" +)&&*2/3/" %," 4/,%*./"
',%$)+/"/&"1/3/C/-*"+),3*,*,3*8")&3.*"/%"1/3%".*&/3%$%"/%"1'*"%,1%+/3).%"*"/&&/"1*-+.%0%),*"1*&"(%g*&8"3'33%"%"
4*3/1/3%"/--)+%/3%W"J&"1/3/C/-*"Y"-3/3)"-3.'33'./3)"+),"',/"3/C*&&/"(.%,+%(/&*"NrMiÄEAKD?sR"*"3.*"3/C*&&*"
.*&/3%$*"/%"4*3/1/3%"NrP?EAÄDQs".*&/3%$/"/&&B'-)q+)(*.3'./"1*&"-')&)8"rP?EAÄ\Qs".*&/3%$/"/&&)"-3)+["1%"
+/.C),%)"*"rP?EAÄ#Ds".*&/3%$/"/&&B*.)-%),*RW"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""
<"A2*,0%/"7*2%),/&*"(*."&/"M.)3*0%),*"A4C%*,3/&*"1*&"U*,*3)W"
3"Q),-%2&%)"(*."&/"7%+*.+/"*"&/"-(*.%4*,3/0%),*"%,"A2.%+)&3'./l"7M#V"Q*,3.)"1%".%+*.+/"(*."&)"-3'1%)"1*&&*".*&/0%),%"3./"(%/,3/"*"
-')&)"N7)4/Rl"AKMV"Q*,3.)"1%".%+*.+/"(*."&B/2.)C%)&)2%/"*"&/"(*1)&)2%/"N`%.*,0*RW"
4"?'.)(*/,"Q)44%--%),B-"d)%,3"7*-*/.+F"Q*,3.*"Nd7QR8"J,-3%3'3*"6)."?,$%.),4*,3"/,1"#'-3/%,/C%&%3_"NJ?#RW"



;!"

D/" 3/C*&&/" (.%,+%(/&*8" )&3.*" /" +),3*,*.*" %,6).4/0%),%" %,*.*,3%" %" 1'*" %,1%+/3).%" *1" %&" 3%()" 1%" +)(*.3'./"
N-'(*.6%+%*" +)(*.3/" 1/" -')&)8" ,),:-')&)8" 6').%" 1*&&/" .*2%),*" *q)" 1*&&/" ,/0%),*" *q)" )++'(/3/" 1/" +).(%"
%1.%+%R8" %,+&'1*" %,1%+%"X'/,3%3/3%$%" -'&&/"1%-(),%C%&%35"1*%"1/3%",*&"(%g*&" N1%-(),%C%&%35"1%"1/3%" -'%" -')&%",*&"
(%g*&8"-+/&/"1*&&/"+/.3/"1*%"-')&%"'-/3/"+)4*"(.%,+%(/&*"6),3*"1%"1/3%8",'4*.)"1%")--*.$/0%),%"(*1)&)2%+F*"
3)3/&%",*&"(%g*&8",'4*.)"1%"(.)6%&%8",'4*.)"1%"(',3%"1%"+'%"-%"1%-(),*"1%"1/3%"/,/&%3%+%8"2./1)"1%"6%1'+%/"1*%"
1'*" %,1%+/3).%R" +F*" *-(.%4),)" %," 4/,%*./" +F%/./" *" 3./-(/.*,3*" %,6).4/0%),%" -'&&/" X'/&%35" 1*&" 1/3)"
6).,%3)W""

J&"+/.C),%)").2/,%+)"Y"-3/3)"+/&+)&/3)"-*+),1)"3.*"(/./4*3.%"-*(/./3%8"',)"(*."&/"-*0%),*"4%,*./&*"=:>="
+4"N\QÄ>=R8"',)"(*."&/"-*0%),*"=:!=="+4"N\QÄ!==R"*"',)"(*."%"-)&%").%00),3%")&).2/,%+%"N\QÄbRW"h'*-3%"
'&3%4%" .%-'&3/,)" (*.n" 1%-(),%C%&%" -)&)" (*." /&+',*" .*2%),%W" h'*-3/" 4*3)1)&)2%/" +F*" (.*$*1*" &/"
-*(/./0%),*"1*&"-')&)"4%,*./&*"N+)4(.*,1*,1)"%,"*--)"2&%").%00),3%").2/,%+%"b8"6).4/3%"%,"+),1%0%),%"1%"
-/3'./0%),*"%1.%+/R"1/2&%").%00),3%").2/,%+%"\8"+F*"$*,2),)"1*-+.%33%"*"+/4(%),/3%"-*(/./3/4*,3*8".%-'&3/"
%," /++).1)" +)," X'/,3)" 1*6%,%3)" ,*&&*" T))1" M./+3%+*" T'%1/,+*" 6)." D/,1" O-*8" D/,1:O-*" QF/,2*" /,1"
`).*-3._"NDODOQ`8"<==>RW""

DB/((.)++%)" -*2'%3)" (*." %&" +/&+)&)" 1*&&)" -3)+[" 1%" +/.C),%)" Y" -3/3)" 1%66*.*,3*" N$/.%/C%&*" 3/&$)&3/" /,+F*"
/&&B%,3*.,)"1*&&/"-3*--/".*2%),*R"%,"6',0%),*"1*&&/"1%-(),%C%&%35"1*%"1/3%"*"1*&&/"1*,-%35"1*&&*")--*.$/0%),%"
(.*-*,3%"-'&"3*..%3).%)".*2%),/&*W"J,"&%,*/"1%"4/--%4/"&B/((.)++%)"4*3)1)&)2%+)"F/"(.*$%-3)V"

: &/" -3/,1/.1%00/0%),*" 1*%" 1/3%" /,/&%3%+%" /$$*,'3/" +),$*.3*,1)" %" .%-'&3/3%" )33*,'3%" +)," %"
4*3)1%"&)+/&%"+),"4*3)1%"J#\l"

: &/" $/&'3/0%),*" 1*&" +),3*,'3)" 1%" +/.C),%)" ).2/,%+)" N*-(.*--)" %," 3),,q*33/.)R" (*." )2,%"
(.)6%&)"1%"-')&)")"(*."O,%35"E%()&)2%+/"1%"#')&)"NOE#R"+),"4%-'.*"1%.*33*")"(*1)6',0%),%l"

: &/" 1*.%$/0%),*" 1*&" +),3*,'3)" %," Q\" ,*&" (%g*&" 1/%" 1/3%" (',3'/&%" 4*1%/,3*" 4*3)1)&)2%*"
1%66*.*,3%"N$/&).*"4*1%)"1*&&/"OE#",*&&BO,%35"Q/.3)2./6%+/8"2*)-3/3%-3%+/8"*++WRW"

D/"(.)+*1'./"-*2'%3/"(*."%&"+/&+)&)"1*&"QW\W"%,"3qF/"(*."%&"-%,2)&)"(.)6%&)")"&BOE#"Y"-3/3/"&/"-*2'*,3*V"

"
"

1)$*V"

QW\Wy"+),3*,'3)"1%"+/.C),%)").2/,%+)"1*&"(.)6%&)qOE#"N3qF/Rl"

+W)Wy"+),+*,3./0%),*"1%"+/.C),%)").2/,%+)",*&&B).%00),3*"NwRl"

1W/Wy"1*,-%35"/((/.*,3*"1*&&/"3*../"6%,*"N2q+4>Rl"

-("y"-(*--).*"1*&&B).%00),3*"%,"+4"*,3.)"&/"-*0%),*"+),-%1*./3/"N+4Rl"

-["y"-+F*&*3.)",*&&B).%00),3*"NwRl"

,y",'4*.)"1*2&%").%00),3%"+F*".%+/1),)",*&&/"-*0%),*"+),-%1*./3/"(*."%&"(.)6%&)")"&BOE#W"

"

J"(.%4%".%-'&3/3%".*&/3%$%"/"!;".*2%),%"N`%2'./"!R"4)-3./,)",*&&/"-*0%),*"=:>="+4"+),3*,'3%"4*1%"$/.%/C%&%"
3./" >9"*" H=" 3),,*&&/3*q*33/.)8" +)," $/&).%" (%p"C/--%" ,*&" -'1" J3/&%/" *"4/22%).%" /&" ,).1" N%," (/.3%+)&/.*" %,"
(%/,'./"(/1/,/RW"@*&&*"0),*"4),3')-*"-%" .*2%-3./,)"-3)+["1%"+/.C),%)"(%p"/&3%"-'&&*"A&(%" N3./";I"*"!=>"
3),,*&&/3*q*33/.)R"*"4%,).%"&',2)"&/"1).-/&*"/((*,,%,%+/"N3./";="*";L"3),,*&&/3*q*33/.)RW"

"

100
)100(

**..*..
1

.. sk
spadoc

n

OC !
"=



;<"

"
E#63/"$<1!I*0&(0;&*!'$!12+C*0$*!*+=20$1*!'(#!/+*H$#*ZRSN!W&Z.2X!0(##2!-(4$*0(!9Q`9!1>!

"

M*."X'/,3)" .%2'/.1/" &/" -*0%),*"=:!=="+4" &/"1%-3.%C'0%),*"2*)2./6%+/" .%4/,*"+%.+/" &/" -3*--/"+),"$/&).%"
+)4(.*-%"3./"GL"/"!;9"3),,*&&/3*q*33/.)",*&&*"/.**"1%"(%/,'./"*"3./"2&%"LG"*"!H="3),,*&&/3*q*33/.)",*&&*"
0),*"4),3')-*"N(%p"/&3%"-'&&*"A&(%".%-(*33)"/2&%"A((*,,%,%R"

J"$/&).%"*++*--%$/4*,3*"*&*$/3%".%-+),3./3%"%,"/&+',*".*2%),%"N*-"AC.'00)R"%4(&%+/,)"',/"'&3*.%).*"6/-*"1%"
+),3.)&&)" 1*&" 1/3)" 1/" (/.3*" 1*&" +)).1%,/4*,3)" 3*+,%+)" 1*&" (.)2*33)" (*." %,1%$%1'/.*" &/" +/'-/" 1*&&*"
1%-+.*(/,0*" (.)C/C%&4*,3*" &*2/3/" /&&B'3%&%00)" 1%" &/C)./3).%" 1%$*.-%" *1" /&&*" 1%$*.-*" 4)1/&%35" 1%"
+/4(%),/4*,3)W"

M*."X'/,3)" .%2'/.1/" &B*.)-%),*" %1.%+/")2,%" .*2%),*"F/"()3'3)"-+*2&%*.*"/'3),)4/4*,3*" %&"4*3)1)"1/"
/((&%+/.*l"%&"(%p"'3%&%00/3)"Y"-3/3)"&BO#D?q7O#D?"$%-3/"&/"-'/"*66%+/+%/".%-+),3./3/"%,"4)&3*(&%+%"+),3*-3%W"J,"



;>"

',"-)&)"+/-)"Y"-3/3)"'3%&%00/3)"%&"4*3)1)"1*&"Q\7J@?"?.)-%),"(*."&/"4/,+/,0/"1%"1/3%"1%"%,('3")"1/3%"1%"
-+/.-)" 1*33/2&%)W" @*&&/" 3/C*&&/" 1*%" 4*3/1/3%" P?EAÄ#D" -),)" %,1%+/3%8" )&3.*" /&" 4)1*&&)8" &B%,3*.$/&&)"
3*4()./&*" +),-%1*./3)" ,*&&*" *&/C)./0%),%" +&%4/3%+F*" *" (%p" %," 2*,*./&*" 3'33%" %" 4*3)1%" '3%&%00/3%" (*." %&"
+/&+)&)"1*%" -%,2)&%" (/./4*3.%" N*.)1%C%&%358" *.)-%$%358" 6/33).*" 3)()2./6%+)8" 6/33).*"1%" +)(*.3'./R"(.*-*,3%"
,*&&B/&2).%34)"'-/3)"(*."&/"-3%4/"1*&&B*.)-%),*W"

S/%"(.%4%".%-'&3/3%"*4*.2*"+F*"&*"(.%,+%(/&%"1%66*.*,0*8"3/&$)&3/"/,+F*"-)-3/,0%/&%8"-),)"(.%,+%(/&4*,3*"1/"
.%+*.+/.*",*&"6/33).*"7"N*.)-%$%35"1*&&*"(%)22*R"*"Q"N+)(*.3'./"1*&"-')&)RW"J&"6/33).*"7"('n"*--*.*"+/&+)&/3)"
/"(/.3%.*"1/%"1/3%".*2%-3./3%")2,%"4*00)./8"+)4*"1/"4*3)1)&)2%/").%2%,/&*"1%"e%-+F4*%*."Ne%-+F4*%*.8"
!I;IR8"4/"$%-3/" &/"4/,+/,0/"1%"1/3%" 1%-(),%C%&%" +)," 3/&*" +/1*,0/" 3*4()./&*" -),)" -3/3*" -$%&'((/3*"1/"
1%$*.-%" /'3).%" *" %," 1%$*.-*" /.**" 2*)2./6%+F*8" 6).4'&*" -*4(&%6%+/3*" +F*" -3%4/,)" &B7" /" (/.3%.*" 1/" 1/3%"
+&%4/3%+%"/,,'/&%")"4*,-%&%W""

J&"6/33).*"Q"*-(.%4*"&B*66%+/+%/"1*&&/"+)(*.3'./"$*2*3/&*",*&"+),3./-3/.*"&B*.)-%),*"1*&"-')&)W"@*&&*"/.**"
+)&3%$/3*" *--)" Y" -3.*33/4*,3*" &*2/3)" /&&*" 3%()&)2%*" +)&3'./&%8" /&&/" &).)" $/.%/C%&%35" 3*4()./&*" *1" /&&*"
(./3%+F*" /2.),)4%+F*" )&3.*8" )$$%/4*,3*8" /&" 3%()8" %,3*,-%35" *" 1%-3.%C'0%),*" ,*&" 3*4()" 1*&&*"
(.*+%(%3/0%),%W"@*&&*"/.**"6).*-3/&%" %&" 6/33).*"Q"Y"%,$*+*"(.%,+%(/&4*,3*"&*2/3)8")&3.*"/&&*"(.*+%(%3/0%),%8"
/&&/" (*.+*,3'/&*" 1%" /.*/" +)(*.3/" 1/" C)-+F%8" /&&/" *$*,3'/&*" (.*-*,0/" 1%" (/-+)&%" *" /&&*" (./3%+F*"
-%&$)+)&3'./&%W" J&" 6/33).*" Q" (.*-*,3/8" (*.3/,3)8" ',/" *&*$/3/" $/.%/C%&%35" *" &/" -'/" +)..*33/" $/&'3/0%),*"
,*+*--%3*.*CC*"1%"4%-'.*"-(*.%4*,3/&%"1%66%+%&4*,3*"1%-(),%C%&%W" J,"/--*,0/"1%"',/"C/-*"1/3%" .*&/3%$/"/%"
(/./4*3.%" -)(./%,1%+/3%" *" /&&/" &).)" $/.%/0%),*" 3*4()./&*" %&" 6/33).*" Q" Y" -3/3)" 2*,*./&4*,3*" +/&+)&/3)"
'3%&%00/,1)"1/3%"1%-(),%C%&%"%,"&*33*./3'./"N*-W"K/00)66%8"<==GRW""

J"(.%4%".%-'&3/3%"N`%2'./"<R"*$%1*,0%/,)"$/&).%"4*1%"1%"(*.1%3/"1%"-')&)"+)4(.*-%"3./"<"*";"3qF/"-'&&*"A&(%"*"
1/%"H"/%"<>" 3qF/" &',2)" &/"1).-/&*"/((*,,%,%+/l" &*"/.**"(%p" %,3*.*--/3*"1/&" 6*,)4*,)".%-'&3/,)" &*"/.**"
+)&&%,/.%"/"-*4%,/3%$)"1*&&BJ3/&%/"+*,3./&*W""

D*" +/.3)2./6%*" )33*,'3*8" %," (/.3%+)&/.*" X'*&&/" .*&/3%$/" /&&B*.)-%),*8"4)-3./,)" 1%$*.-*" %,+),2.'*,0*" %,"
+)..%-(),1*,0/"1*%" +),6%,%" .*2%),/&%W" E/&*" -%3'/0%),*" -*4C.*.*CC*" %,6%+%/.*" %&" (.)2*33)"4/" %," .*/&35"Y"
/,+FB*--/" '," .%-'&3/3)8" %," (/.3*" /33*-)8" 1%" ,)3*$)&*" %4().3/,0/W" ?--)" 3*-3%4),%/" %,6/33%" &*" 1%66*.*,0*"
/33'/&4*,3*"*-%-3*,3%" 3./" &*".*2%),%" %3/&%/,*".*&/3%$/4*,3*"/&&/"1%-(),%C%&%35qX'/&%35"1%" %,6).4/0%),%"-'%"
-')&%" *" .%6&*33*8" 1%" +),-*2'*,0/8" &/"1%$*.-/" -*,-%C%&%35"1*&&/"()&%3%+/" $*.-)" &*"(.)C&*4/3%+F*"1%" -*33).*W"
DB*$%1*,0%/0%),*" 1*&&*" &/+',*" %,6).4/3%$*" .%-'&3/" %,)&3.*" %,1%-(*,-/C%&*" (*." &/" *$*,3'/&*"
(.)2./44/0%),*" 1%" '&3*.%).%" %,1/2%,%" 6%,/&%00/3*" /1" %,+.*4*,3/.*" &*" +),)-+*,0*" *$%3/,1)" %,'3%&%" *"
+)-3)-*"1'(&%+/0%),%"1%"%,6).4/0%),%W""

J&" (.)2*33)8" -*CC*,*" $%$/" ',/" 6/-*" 1%" -3/&&)" 1)$'3/" /&&/" 4/,+/,0/" 1%" 6),1%" ,*+*--/.%" (*." &/" -'/"
+),+&'-%),*8"(.*-*,3/"/&+',%"%,1'CC%"$/,3/22%V""

: +)-3%3'%-+*" %&" (.%4)" -*3"1%" %,1%+/3).%" /4C%*,3/&%" -'%" -')&%" /.4),%00/3%" *" $/&%1/3%" -'" -+/&/"
,/0%),/&*"+F*"+)%,$)&2*"2&%"*-(*.3%"&)+/&%"2/./,3%"1*&&/"$/&%1%35"*"&B/66%1/C%&%35"1*&"1/3)W"

: &B%,6).4/0%),*".*&/3%$/"/&&B/66%1/C%&%35"1*&"1/3)"N2./1)"1%"6%1'+%/R"Y"/33.%C'%3/"/1")2,%"(%g*&""

: ('n" 1%$*,3/.*" -3.'4*,3)" )(*./3%$)" $/&%1)" (*." -'(().3/.*" &*" ()&%3%+F*" ,/0%),/&%" *1"
*'.)(**"4/,3*,*,1)"&/"+)*.*,0/"+),"X'*&&*"&)+/&%l"

: Y"',"*-*4(%)"1%",*3Z).["/"C/--)"+)-3)8"+F*"+%"-%"/'-(%+/"()--/"*--*.*"'3%&%00/3)"(*." &/"
.*/&%00/0%),*"1%",')$%"(.)6%+'%"(.)2*33%W""

"

"

"



;9"

"
E#63/"$F1!32#*+$!>('$!'$!/(+'$&2!'$!-;*#*!W&Z.2X!

"

"

"

" '



;;"

Z$;8$"-.&,$&'

K/00)66%"MW"N<==GR":"?.)-%),*"1*&"-')&)"*"-$%&'(()".'./&*"-)-3*,%C%&*W"`),1/4*,3%"*"4/,'/&%-3%+/"(*."&/"$/&'3/0%),*"
/2.)"/4C%*,3/&*W"?1/2.%+)&*8"<==GW"

?'.)(*/,"Q)44%--%),"N<==HR"EF*4/3%+"#3./3*2_"6)."#)%&"M.)3*+3%),8"Q\P"N<==HR"<>!W"

?'.)(*/,"Q)44%--%),"N<==GRW"S%.*+3%$*"<==Gq<q?Q")6"3F*"?'.)(*/,"M/.&%/4*,3"/,1")6"3F*"Q)',+%&")6"!9"P/.+F"
<==G" *-3/C&%-F%,2" /," J,6./-3.'+3'.*" 6)." #(/3%/&" J,6).4/3%)," %," 3F*" ?'.)(*/," Q)44',%3_" NJ@#MJ7?RW"
F33(Vqq%,-(%.*Wv.+W*+W*'.)(/W*'qW"

d7QqJ?#":"P?O#J#"%,"J3/&_"8"http://eusoils.jrc.ec.europa.eu/projects/Meusis/italy.htmlW""

7*,/.18"jWTW8"`)-3*.8"TW7W8"e**-%*-8"TWAW8"P+Q))&8"SWjW"m"f)1*."SWQW"N!IIGR":"M.*1%+3%,2"-)%&"*.)-%),"C_"Z/3*.V"/"
2'%1*" 3)" +),-*.$/3%)," (&/,,%,2" Z%3F" 3F*" 7*$%-*1" O,%$*.-/&" #)%&" D)--" ?X'/3%)," N7O#D?RW" O#SA" A2.%+'&3'.*"
b/,1C))[8"G=>W"

e%-+F4*%*."eWbW"N!I;IRW"A"./%,6/&&"*.)-%),"%,1*g"6)."/"',%$*.-/&"-)%&"&)--"*X'/3%),W"#)%&"#+%W"#)+W"A4*.W"M.)+W8"><V"
<9H:<9IW"

e%-+F4*%*.8"eWbW8"#4%3F8"SWSW"N!IGLR"M.*1%+3%,2"7/%,6/&&:*.)-%),"D)--*-W"A"T'%1*"3)"Q),-*.$/3%),W"`/.4%,28"$)&W"
;>GW"O#"S*(3W")6"A2.%+W8"A2.W"b/,1C))[8"!IGL8"((W"!;!W"

JMMQ"N<==>R"T))1"M./+3%+*"T'%1/,+*"6)."D/,1"O-*8"D/,1:O-*"QF/,2*"/,1"`).*-3._8"DODOQ`W"

"

"



;H"

C+&.$:$#*+%"'*'5&8$+$//&/$"+*':*8'59"8"'

P/.+*&&)"M/2&%/%!8"7)-/.%)"@/()&%<8"?1)/.1)"AWQW"Q)-3/,3%,%!"
7IP%Q%L?!I(0&+*!'$!+$1(+12!/(+!#G2=+*C$*#*=$2!(!#2!/('*#*=$25!^$+(04(!
8IP%QP?N!I(0&+*!'$!+$1(+12!/(+!#*!-&;'$*!'(##(!+(#24$*0$!&+2!/$20&2!(!-;*#*5!P*>2!

"
"
J&"<!8>w"1*%"-')&%"1*&"3*..%3).%)",/0%),/&*"Y"/".%-+F%)"1%"1*-*.3%6%+/0%),*"N9!8!w",*&"Q*,3.)"*"#'1"J3/&%/RW"J"
(.%,+%(/&%" (.)+*--%" 1%" 1*2./1/0%),*" -),)" &B*.)-%),*8" &B%4(*.4*/C%&%00/0%),*8" &B%,/.%1%4*,3)" *" &/"
-/&%,%00/0%),*W"D/"1*2./1/0%),*"1*&"-')&)"/$$*,'3/",*2&%"'&3%4%"9="/,,%"F/"(.)$)+/3)"',/"1%4%,'0%),*"
1%" +%.+/" %&" >=w"1*&&/" +/(/+%35" 1%" .%3*,0%),*" %1.%+/" 1*%" -')&%" %3/&%/,%8" +),"'," .*&/3%$)" /++).+%/4*,3)"1*%"
3*4(%"1%".%3).,)"1*2&%"*$*,3%"4*3*).%+%"%,"2./1)"1%"(.)$)+/.*"*$*,3%"+/&/4%3)-%W"

S)()"%&"-%-3*4/"1%"1*2./1/0%),*"1*&"-')&)"(*."*.)-%),*8"%&"(%p"%4().3/,3*"(*."*-3*,-%),*"Y"X'*&&)"&*2/3)"
/&&B/.%1%35W"\&3.*"%&"!Iw"1*%"-')&%"1*&&B/.*/"-3'1%/3/"F/"1*%"6).3%".%-+F%"1%"1*2./1/0%),*"&*2/3%"/&&B/.%1%35W"D*"
.*2%),%" (%p" /" .%-+F%)" -),)" &/" #%+%&%/8" &/" M'2&%/" *" &/" #/.1*2,/W" DB/.%1%35" 1%" X'*-3*" /.**8" (*." &)" (%p" /1"
'3%&%00/0%),*"/2.%+)&/8"Y"4%3%2/3/"-)&)"(*."',/"4%,%4/"(/.3*"1/&&/"(.*-*,0/"1%"-%-3*4%"%..%2'%W"J,6/33%8"-)&)"
%&">8Iw"1*&&*"/.**"/1"/.%1%35"()3*,0%/&*"Y"%..%2'/W"D/"+/.*,0/"1*&&/".%-).-/"%1.%+/"-*4C./"*--*.*"X'%,1%"',"
6/33).*"1%".%-+F%)"1%"1*2./1/0%),*"*"1%"()--%C%&*"-3*.%&%35"6',0%),/&*"1*%"-')&%"/2.%+)&%"4)&3)"%4().3/,3*8"
-)(./33'33)" %," +),-%1*./0%),*"1*%" +)..*,3%"4'3/4*,3%" +&%4/3%+%W" E'33/$%/" -),)" -3/3%" *$%1*,0%/3%" *66*33%"
+),3./-3/,3%" 1*&&/" (./3%+/" %..%2'/" -'%" +),3*,'3%" 1%" -)-3/,0/" ).2/,%+/" %," /4C%*,3*" g*.%+)" -*4%:/.%1)" *"
/.%1)"1*&&*".*2%),%"4*.%1%),/&%8"+),"',/"1%4%,'0%),*"1*%"+),3*,'3%"1%"#\P"%,"3'33%"%"3%(%"1%"+)&3'.*"/1"'-)"
1*&"-')&)"/2.%+)&)"NE/C*&&/"!RW"

"

Q)&3'./" #\P"w" @"Q/4(%),%" ?..).*"
1 1"#*4%,/3%$%"%..%2'%"" !8LL"" GHI"" =8=;""

#*4%,/3%$%",),"%..%2'%"" !8IL"" !IL>"" =8=>""
Q)&3'.*").3%+)&*"%..%2'*"" !8I!"" HH"" =8!<""
Q)&3'.*").3%+)&*",),"

""
<8!L"" I="" =8<!""

U%2,*3%"%..%2'%"" !8G<"" <9L"" =8=H""
U%2,*3%",),"%..%2'%"" !8GI"" >II"" =8=H""
`.'33*3%"%..%2'%"" <8=G"" !9L"" =8!9""
`.'33*3%",),"%..%2'%"" <8;I"" <HI"" =8!>""
\&%$*3%"%..%2'%"" !8GH"" <9G"" =8=L""
\&%$*3%",),"%..%2'%"" !8GG"" GHL"" =8=9""
M./3%"-3/C%&%"%..%2'%"" <8<<"" !>H"" =8<I""
M./3%"-3/C%&%",),"%..%2'%"" <8=="" 9=="" =8=L""

H",.%%"$<:!JHH(&&$!'(##G$++$=24$*0(!-;##2!-*-&2042!*+=20$12!'(#!-;*#*!0(##(!+(=$*0$!>(+$'$*02#$!

"
@*&&BA3&/,3*"1*&" .%-+F%)"1%"1*-*.3%6%+/0%),*"1BJ3/&%/"(.)1)33)"1/&"Q7A:AKM"*"1/&&BJ@?A"NQ)-3/,3%,%"*3"/&W8"
<==G"*"<==IR"-),)"-3/3*" .*/&%00/3*"',/"-*.%*"1%"+/.3)2./6%*" 3*4/3%+F*"-'&&/"C/-*"1*&&B/.*/"/" .%-+F%)"1%"
1*-*.3%6%+/0%),*" (*." %" $/.%" 6/33).%" N*.)-%),*8" %,/.%1%4*,3)8" %4(*.4*/C%&%00/0%),*" *" -/&%,%00/0%),*" 1*&"
-')&)R8",*&&*"X'/&%" -%"*$%1*,0%/"+F*" &B%,/.%1%4*,3)"1*&" -')&)" N/'4*,3)"1*&",'4*.)"1%"2%).,%" +),"-')&)"
-*++)R"+)4(.*,1*" %&"!;w"1*&&B/.*/"/".%-+F%)8"+),"-')&%"-%++%3)-%"/$*,3%"(%p"1%"!=;"2%).,%"1%"-*++)"/,,'%"
N`%2'./"!RW"



;G"

"
E#63/"$<1!P$-;#&2&$!'(##G202#$-$!12+&*=+2H$12!/(+!$#!/2+2>(&+*!l-$11$&A!'(#!-;*#*k!+(#2&$B*!2##G$0'$1(!'$!

$>/2&&*!0;>(+*!'$!=$*+0$!'$!-;*#*!-(11*!

"

!
E#63/"$F1!P$-;#&2&$!'(##G202#$-$!12+&*=+2H$12!/(+!$#!/2+2>(&+*!l(+*-$*0(!'(#!-;*#*k!+(#2&$B*!2##G$0'$1(!'$!

$>/2&&*!'$!1*/(+&;+2!B(=(&2#(!



;L"

M*." X'/,3)" .%2'/.1/" &B*.)-%),*" *" &/" +),-*2'*,3*" -3*.%&%35" r6',0%),/&*s8" .%-'&3/" %&" Gw" 1%" -'(*.6%+%"
1*,'1/3*"*"%&"Iw"1%"/.**"-*,-%C%&%"+),"$*2*3/0%),*"-+/.-/"N`%2'./"<RW"

J&".%-+F%)"()3*,0%/&*"1%"-/&%,%00/0%),*"1*%"-')&%".%-'&3/"*--*.*",*&"+)4(&*--)"(%'33)-3)"&%4%3/3)8"+%.+/"%&"9w"
1*&&B/.*/"1%"-3'1%)8"4/"Y"(%p"1%66'-)"%,"#/.1*2,/8"#%+%&%/8"M'2&%/"*"E)-+/,/8"1)$*"/..%$/"/"-'(*./.*"%&";w"
1*&&/" -'(*.6%+%*" %,1/2/3/W" J," J3/&%/8"X'%,1%8" &/" -%3'/0%),*"1%"1*2./1)"1*%" -')&%"/" +/'-/"1%" -/&%,%35",),"-%"
(.*-*,3/" .)-*/" *" +%n" Y" (/.3%+)&/.4*,3*" $*.)" ,*&&*" /.**" +*,3.):4*.%1%),/&%" *1" %,-'&/.%W" A,+F*" -*" ,*&"
,)-3.)" M/*-*8" /,+)./" )22%" ,)," Y" 1%-(),%C%&*" ',/" +/.3)2./6%/" 1%" 1*33/2&%)" +F*" 1%/" +),3)" 1*&&*"
+/./33*.%-3%+F*"*"1*&&/"1%-3.%C'0%),*"1*%"-')&%"-/&%,%8"',/".*+*,3*" %,1/2%,*"+),)-+%3%$/"3./33/"1/&&/"C/-*"
1/3%",/0%),/&*"1*%"-')&%"1*&"Q7A"F/"4*--)"%,"*$%1*,0/"+)4*"X'*-3%".%-'&3%,)"(.*$/&*,3*4*,3*"1%-3.%C'%3%"
,*&&/"C/--/"(/1/,/8" %," &',2F%" 3./33%"1*&" &%3)./&*" 3%..*,%+)"*"/1.%/3%+)8",*&&/" 6/-+%/" +)-3%*./"1*&&/"M'2&%/8"
1*&&/"K/-%&%+/3/"*"1*&&/"#/.1*2,/"*"%,"/4(%"3./33%"1*&&/"#%+%&%/"N`%2'./">RW"

"

"
"

E#63/"$G1!RC$124$*0(!'(##(!2+((!1*0!/+*C#(>$!'$!-2#$0$&A!'($!-;*#$5!12;-2&2!-$2!'2!-;C-&+2&$!02&;+2#$!!
-$2!$0'*&&2!'2!2&&$B$&A!20&+*/$12!

"

@*&&B/4C%3)"1*&" (.)2*33)" r%&&$B$&A!'$"2--$-&(042! &(10$12!(! -;//*+&*!2=#$! J0&$! 1*01(--$*02+$! 0(#! -(&&*+(!
'(##G;-*! $++$=;*! '(##(! +$-*+-(! $'+$1.(k8" 6%,/,0%/3)" 1/&" P%,%-3*.)" 1*&&*" M)&%3%+F*" A2.%+)&*8" A&%4*,3/.%" *"
`).*-3/&%" :" Q)44%--/.%)" /1" /+3/" /33%$%35" *g" A2*,-'1" :" +)).1%,/3)" 1/&&BJ-3%3'3)"@/0%),/&*" 1%" ?+),)4%/"
A2./.%/"NJ@?AR8"Y"-3/3/"-$%&'((/3/"',/"4*3)1)&)2%/8" %,"+)&&/C)./0%),*"+)," %&"Q7A:7M#"1%"7)4/8" %&"Q7A:
AKM"1%"`%.*,0*8"*1"*-(*.3%"/"&%$*&&)"&)+/&*8"(*."$/&'3/.*"%&".%-+F%)"1*&&/"-/&%,%00/0%),*"1*&"-')&)",*&&*"0),*"
+)-3%*.*"*q)"/&&'$%),/&%"1*&&*".*2%),%"#%+%&%/8"M'2&%/8"K/-%&%+/3/"*"#/.1*2,/"N@/()&%"*3"/&W8"<=!!RW"J,"X'*-3*"
.*2%),%" Y" -3/3)" ()--%C%&*" .*+'(*./.*" %" 1/3%" .*&/3%$%" /&&/" -/&%,%35"4*1%/" 1*&&*" /+X'*"1/"()00%" *1" Y" -3/3)"
/((&%+/3)" %&"4)1*&&)" #eAM" :" #)%&"e/3*."A34)-(F*.*" M&/,3" NU/,"S/4"<===8" j.)*-" *3" /&W" <==>R8" (*." %&"
+/&+)&)" -'" C/-*" 1*+*,,/&*" 1*&&B/++'4'&)" 1*%" -/&%" ,*%" -')&%"4/,3*,*,1)" +)-3/,3*" &B/33'/&*" -%-3*4/" 1%"
2*-3%),*"1*&&B%..%2/0%),*"N3%(%"1%"+)&3'.*"%..%2'*8"3*+,%+F*"%..%2'*8"-/&%,%35"1*&&*"/+X'*"1%"%..%2/0%),*RW"

D/"6%,/&%35"1*&&)"-3'1%)"Y"-3/3/"X'*&&/"1%"6).,%.*"',)"-3.'4*,3)"+),)-+%3%$)"-'"C/-*"2*)2./6%+/8"'3%&*"/&&/"
+),)-+*,0/" 1*&&B*$)&'0%),*" 1%" X'*-3)" 6*,)4*,)" %," .*&/0%),*" /" ()--%C%&%" -+*,/.%" 1%" 1*2./1/0%),*" 1*&"
3*..%3).%)" *" (*.1%3/" 1%" /.**" ()3*,0%/&4*,3*" %..%2'*" (*." &*" $/.%*" +)&3'.*W" J" .%-'&3/3%" ()--),)" *--*.*"
6),1/4*,3/&%"(*.").%*,3/.*"%,"4/,%*./"+)..*33/"',/"(%/,%6%+/0%),*"1%"',"*$*,3'/&*"()3*,0%/4*,3)"*q)"
*-(/,-%),*"1*&&*"/.**"%..%2'*8"1%-3%,2'*,1)"%"3*..%3).%"/".%-+F%)"*"$/&'3/,1)"/,+F*"2&%"*66*33%"1%"4)1%6%+F*"
1%"2*-3%),*"-'&"4*1%):&',2)"3*.4%,*W""



;I"

D/"$/&'3/0%),*"/33%3'1%,/&*"-'"C/-*"2*)2./6%+/"6.'33)"1*&".%/22/,+%)"2*)2./6%+)"4*33*"%,"*$%1*,0/"/&+',%"
.%-'&3/3%" -%2,%6%+/3%$%" +F*"Y"()--%C%&*" +)44*,3/.*" /"(/.3%.*"1/%" .%-'&3/3%" )33*,'3%" %," 3*.4%,%"1%" -'(*.6%+%"
+),"'-)"1%"/+X'*"-/&%,*"*q)"-')&%"-/&%,%" NE/C*&&/"<R8"+F*"4)-3./,)"+)4*"%,"/&+',%"+/-%" NM'2&%/"*"#%+%&%/R"
&B'-)" 1%" /+X'*" -/&%,*" -%/" )./4/%" *-3*,-%$)8" )++'(/,1)" +*,3%,/%/" 1%" 4%2&%/%/" 1%" *33/.%" 1%" -'(*.6%+%"
(%/,*22%/,3%"()3*,0%/&4*,3*"%..%2'*"+),"%"-')&%"(%p"6*.3%&%W"

"
"

7*2%),*"
#'(*.6%+%*"()3*,0%/&4*,3*"%..%2'/"
NF/R"%,3*.*--/3/"1/"'3%&%00)"1%"
/+X'*"-/&%,*"NÅ"=8G"1#q4R"

w".%-(*33)"/&"3)3/&*"1*&&/"
-'(*.6%+%*".*2%),/&*"
()3*,0%/&4*,3*"%..%2'/"

M'2&%/" IL9W9<>8>" H<8H=w"

K/-%&%+/3/" ;<!89" =8!>w"

Q/&/C.%/" >=WG=G8L" L8L<w"

#%+%&%/" <9LW>L=8=" !I89=w"

#/.1*2,/" I<W!H98=" !!89Lw"

H",.%%"$F1!N;/(+H$1$!/(+!+(=$*0(!$0&(+(--2&(!'2!;&$#$44*!21E;(!-2#$0(!

"

J" .%-'&3/3%"1*&&/"-%4'&/0%),*"*66*33'/3/"+),"#eAM"-'">!WI>L"+/-%" NE/C*&&*">"*"9R8"1%-3.%C'%3%" -*+),1)" &*"
.*2%),%" )22*33)" 1%" -3'1%)" (*." )2,%" -%,2)&)" +/-)" 1%" 4/3.%+*" N-')&):+&%4/:+)&3'./:-+*,/.%" 1%" 3*+,%+/R8"
4)-3./,)"',/"1%66*.*,3*"1%-3.%C'0%),*"1*&&/"(*.1%3/"()3*,0%/&*"1%"/.**"(*."+)&3'.*"*.C/+**"*"/.C).**8"
(*." %"1'*"-+*,/.%"1%"3*+,%+F*"!"y"C/--)" %,('3"3*+,)&)2%+):/0%*,1/&*"N-+)..%4*,3)"*"(%)22%/R"*"<"y"/&3)"
%,('3"3*+,)&)2%+):/0%*,1/&*"N2)++%/"*"4/,%+F*33/"6)./3/RW"

"

"

7*2%),*"

#'(*.6%+%*"
%..%2/3/"+),"
/+X'*"-/&%,*"
NF/R"

#'(*.6%+%*"3)3/&*"
,),"%1),*/"/"
+)&3'.*"*.C/+**"
NF/R"

#'(*.6%+%*"
3)3/&*",),"
%1),*/"/"
+)&3'.*"
/.C).**"NF/R"

w"(*.1%3/"
-'(*.6%+%*"
*.C/+**"

w"(*.1%3/"
-'(*.6%+%*"
/.C).**"

M'2&%/" IL9W9<>8>;" G=W;H!8IG" >>9WL;L8>;" G8<" >98="

Q/&/C.%/" ;<!8>G" 98=9" =" =8L" =8="

K/-%&%+/3/" >=WG=G8GI" ;<<8;" =" !8G" =8="

#%+%&%/" <9LW>L=8==" >=WHHI8><" <WIGG8<!" !<8>" !8<"

#/.1*2,/" I<W!H>8IL" <>W<IH8G!" I<W!H>8IL" <;8>" !==8="

"

H",.%%"$G1!?(+'$&2!/(+1(0&;2#(!/*&(04$2#(!'$!2+(2!$++$=2C$#(!/(+!+(=$*0(!(!=+;//$!'$!1*#&;+(!W(+C21((!('!
2+C*+((X!1*0!-1(02+$*!'$!&(10$1.(!$++$=;(!2!C2--*!$0/;&!W7X!&(10*#*=$1*!0(#!>('$*Q#;0=*!&(+>$0(5!!

2!12;-2!'$!;-*!'$!21E;(!-2#$0(!W$!B2#*+$!-$!+$H(+$-1*0*!2#!&*&2#(!'(##G2+(2!2&&;2#>(0&(!$++$=2&2!!
1*0!21E;(!-2#$0(!*==(&&*!'(##2!-$>;#24$*0(X!

' $



H="

7*2%),*"

#'(*.6%+%*"
%..%2/3/"+),"
/+X'*"-/&%,*"
NF/R"

#'(*.6%+%*"3)3/&*"
,),"%1),*/"/"
+)&3'.*"*.C/+**"
NF/R"

#'(*.6%+%*"
3)3/&*",),"
%1),*/"/"
+)&3'.*"
/.C).**"NF/R"

w"(*.1%3/"
-'(*.6%+%*"
*.C/+**"

w"(*.1%3/"
-'(*.6%+%*"
/.C).**"

M'2&%/" IL9W9<>8>;" HGWG<G8GI" ><HW!H=8!;" H8I" >>8!"

Q/&/C.%/" ;<!8>G" 98=9" =" =8L" =8="

K/-%&%+/3/" >=WG=G8GI" ;<<8;" =" !8G" =8="

#%+%&%/" <9LW>L=8==" >HWLL98HH" <WI!;8HG" !98I" !8<"

#/.1*2,/" I<W!H>8IL" !;WLI=8;9" I<W!H>8IL" !G8<" !==8="

H",.%%"$O1!?(+'$&2!/(+1(0&;2#(!/*&(04$2#(!'$!2+(2!$++$=2C$#(!/(+!+(=$*0(!(!=+;//$!'$!1*#&;+(!1*#&;+(!
W(+C21((!('!2+C*+((X!1*0!-1(02+$*!'$!&(10$1.(!$++$=;(!2'!2#&*!$0/;&!W8X!&(10*#*=$1*!

0(#!>('$*Q#;0=*!&(+>$0(5!2!12;-2!'$!;-*!'$!21E;(!-2#$0(!
W$!B2#*+$!-$!+$H(+$-1*0*!2#!&*&2#(!'(##G2+(2!/*&(04$2#>(0&(!$++$=2C$#(X!

"

"

S/&&B/,/&%-%" 1%" X'*-3%" '&3%4%" .%-'&3/3%" *4*.2*" +)4*8" ,*&" +),3*-3)" 4*1%3*../,*)" +)," (*1)+&%4%" g*.%+%8"
-(*--)"&B%..%2/0%),*"+),+*,3./3/"N2)++%/8"4/,%+F*33/R"+),"/+X'*"-/&%,*"/CC%/"1/3)"%".%-'&3/3%",*&"4*1%):
&',2)"3*.4%,*"(%p"(.*)++'(/,3%" %,"3*.4%,%"1%"()3*,0%/&*"/++'4'&)",*&"3*4()"1%"#/&%",*%"-')&%8"+),"(%p"
(*.1%3/"1%"-'(*.6%+%"/2.%+)&*W"h'%,1%"%,"X'*-3%"+),3*-3%"+&%4/3%+%"*"(*1)+&%4/3%+%"%&"C*,*6%+%)"1*&".%-(/.4%)"
1%" /+X'/" ,*&" C.*$*" (*.%)1)" ('n" ().3/.*" ,*&" 4*1%):&',2)" /" 6*,)4*,%" 1%" 1*2./1/0%),*" 1*&" -')&)"
%4().3/,3%"-'"-+/&/"2*)2./6%+/W"

J,6%,*8" -),)"-3/3%" $/&'3/3%" -'"C/-*"2*)2./6%+/"/&&/" -+/&/"1*%" #)33)-%-3*4%"1%" #')&)"!V<;=W===8"2&%" *66*33%"
1*&&/"(*.1%3/"1%"-')&)",*&"4*1%):&',2)"(*.%)1)"(*."&*"1'*"3%()&)2%*"1%"3*+,%+F*"q/&3)"*"C/--)"%,('3R"*1"%"
1'*"2.'((%"1%"+)&3'.*"N*.C/+**"*1"/.C).**RW"DB/,/&%-%"2*)2./6%+/"F/"+),-*,3%3)"1%"4*33*.*"/"(',3)"',)"
-3.'4*,3)" *66%+/+*" /%" 6%,%" 1*&&/" (%/,%6%+/0%),*" 1%" ()--%C%&%" ()3*,0%/4*,3%" 1*&&*" .*3%" %..%2'*8" /33./$*.-)"
&B%1*,3%6%+/0%),*" 1%" 0),*" /" ()--%C%&*" (*.1%3/" 1%" (.)1'33%$%35" 1*&" -')&)" /" +/'-/" 1%" '-)" 1%" /+X'*"
(/.0%/&4*,3*"-/&%,*"N`%2'./"9RW"

"



H!"

"
E#63/"$O1!J-(>/$*!'$!+2//+(-(0&24$*0(!=(*=+2H$12!'(##2!B2#;&24$*0(!'(##2!/(+'$&2!/*&(04$2#(!'$!2+(2!
1*#&$B2C$#(!0(#!>('$*Q#;0=*!/(+$*'*!2!12;-2!-2#$0$4424$*0(!-;*#*5!0($!12-$!-&;'$*!'(##(!P(=$*0$!?;=#$2!(!

L2-$#$12&2!/(+!1*#&;+(!2+C*+((!(!&(10$1.(!2'!2#&*!$0/;&:!M(=(0'2a!I#2--(!7!W2'2&&$X!m!9ne!I#2--(!8!
W>*'(+2&2>(0&(!2'2&&$X!m!9Q8Yne!I#2--(!`!W%&&;2#>(0&(!0*0!2'2&&$X!m!8YQY9ne!I#2--(!]!

W/(+>20(0&(>(0&(!0*0!2'2&&$X!m!Y9Q6Yn:!I*0!$!1(+1.$!&+2&&(==$2&$!(B$'(04$2&(!#(!2+((!1+$&$1.(!*==(&&*!'$!
/*--$C$#(!(-/20-$*0(!'$!+(&$!$++$=;(!

"

"

Z$;8$"-.&,$&'

@/()&%"7W8"A&&*2.%"TW8"K/..)+'"T8"SB?2%1%)"TW8"TF%2&%*.%"TW8"D/.'++%/"@W8"#)11*"PW8"U*.,%*."AWW" N<=!!RW"U/&'3/0%),*"
1*&" .%-+F%)" 1%" -/&%,%00/0%),*" 1*%" -')&%" *" 1%" %,3.'-%),*" 4/.%,/" ,*&&*" /.**" +)-3%*.*" 1*&&*" .*2%),%" P*.%1%),/&%" %,"
.*&/0%),*" /2&%" '-%" %..%2'%W" A" +'./" 1%" 7W@/()&%" *" #WU/,%,)8" *1W" J@?A8" Q)&&/,/" T*-3%),*" 7%-).-*" J.%+F*8" J#K@"
IGLLLL!9;<!I98"((W"<9=W"

j.)*-"dT8"U/,"S/4"dQW"N?1-RW" N<==>RW"7*6*.*,+*"P/,'/&"#eAM"U*.-%),">W=W>W"A&3*../:7*().3"GG>"A&3*../:7*().3"
GG>8"!;HH^G!IG"A&3*../"T.**,"e).&1"7*-*/.+F8"e/2*,%,2*,W"

U/,"S/48"dWQ8"N<===RW"`%*&1"-+/&*"Z/3*."6&)Z"/,1"-)&'3*"3./,-().3W"#eAM"4)1*&"+),+*(3-8"(/./4*3*."*-3%4/3%),"
/,1"+/-*"-3'1%*-W"MbS"EF*-%-8"e/2*,%,2*,"O,%$*.-%3*%38"!HG"((W"

J@?A8" NJ-3%3'3)" @/0%),/&*" 1%" ?+),)4%/" A2./.%/R" N<==GRW" Q/.3)2./6%*" 1*&" MW\W" r7%-).-*" %1.%+F*s" Ç\,&%,*É"
F33(VqqZZZW%,*/W%3q%..%q+/.3*W+64"(.)1'+3-"N$*.%6%*1"),"P/.+F"<==LR"

Q)-3/,3%,%"?WAWQ8"O.C/,)"`W8"K),/3%"TW8"@%,)"MW8"`/%-"AW"N+'./3).%R"N<==GRW"A3&/,3*",/0%),/&*"1*&&*"/.**"/".%-+F%)"1%"
1*-*.3%6%+/0%),*W"J@?A8"7)4/8"((W"!=L"

Q)-3/,3%,%"?W"AW"QW8"O.C/,)"`W8"A./4%,%"TW8"K/.C*33%"7W8"K*&&%,)"`W8"K)++%"PW8"K),/3%"TW8"`/%-"AW8"DBAC/3*"TW8"D)v"TW8"
P/2%,%" #W8"@/()&%" 7W8"@%,)"MW8" M/)&/,3%"PW8" M*.+%/C)-+)"PW" /,1" E/-+),*" `WW" N<==IRW" 7/3%),/&*" /,1"4*3F)1-" 6)."
+)4(%&%,2"/,"A3&/-")6"1*-*.3%6%+/3%),"%,"J3/&_W"J,"D/,1"S*2./1/3%),"m"S*$*&)(4*,38"e%&*_"*1W8"U)&W<=8"(("!^!HW"



H<"

!"#6$8&%$"+'",'&'L*a'>%8&5'",'K*5*.%$,$)&%$"+'&+:')"+%.$;9%$"+'%"'&'V8";&8'>55*55#*+%''

PW"QF*.&*38"#W"#)44*.8"?W"J$%3-"
J;+*/(20!I*>>$--$*05!F"!o*$0&!P(-(2+1.!I(0&+(5!TJN5!3$2!J:!^(+>$!86][5!TQ87989!T-/+2!W3%X5!TS%Mp!

"

"

E)"/11.*--"+)4(&*g"2&)C/&"+F/&&*,2*-8"1*+%-%),"4/[*.-"/,1"*,$%.),4*,3/&"4/,/2*.-"F/$*"3)"C*"/C&*"3)"
.*&_"),"'("3)"1/3*"%,6).4/3%),"),"3F*"-3/3*"/,1"3.*,1-")6"3F*"1*2./1/3%),")6"3F*"&/,18"%3-"+/'-*-"/,1"
*66*+3-8" /,1"C*")66*.*1" .)'3*-" 6)." -)&'3%),-8" -'+F" /-" -'-3/%,/C&*" &/,1"4/,/2*4*,3" )(3%),-W" EF*" d7Q"
+)).1%,/3*-"/," %,3*.,/3%),/&"/+3%$%3_" 3)"+)4(%&*"/",*Z"2&)C/&" .*6*.*,+*"),"ZF*.*"1*-*.3%6%+/3%),"/,1"
&/,1" 1*2./1/3%)," F/((*,-8" 3F*" e).&1" A3&/-" )6" S*-*.3%6%+/3%),W" EF%-" *,1*/$)." %-" ',1*.3/[*," %,"
(/.3,*.-F%("Z%3F"3F*"O@"?,$%.),4*,3"M.)2./44*"NO@?MR"/,1"%,"+)&&/C)./3%),"Z%3F"/"$/-3",*3Z).[")6"
3F*"C*-3"*g(*.3-"Z).&1Z%1*W""

`'.3F*."3)"3F*"%4(&*4*,3/3%),")6"3F%-"%,%3%/3%$*8"3F*"d7Q"1*$*&)(*1"/,"%,3*2./3*1"+),+*(3"3)"/((.)/+F"
3F%-"-3)+[3/[%,2"/,1"/&-)"3))["3F*"&*/1"6)."3F*"1*$*&)(4*,3")6"/"-+%*,3%6%+8"3./,-(/.*,3"/,1".*(*/3/C&*"
4*3F)1)&)2_"6)."2&)C/&"/--*--4*,3"/,1"4/((%,28"/"+)4(&*g")(*,"+F/&&*,2*W"

EF*"eAS8"3)"C*"4/1*"/$/%&/C&*"1'.%,2"<=!>"/-"1%2%3/&"%,6).4/3%),"().3/&"/,1"('C&%-F*1".*6*.*,+*"/3&/-8"
%-" *g(*+3*1" 3)" C*" /" 6)',1/3%)," 3)" C*33*." /11.*--" 1*-*.3%6%+/3%)," /,1" &/,1" 1*2./1/3%)," %," ()&%+_"
-3./3*2%*-"/,1" 3)"C*"/," %4().3/,3" +),3.%C'3%)," 3)Z/.1-" .*/+F%,2" 3F*" +F/&&*,2%,2"O@QQS"2)/&")6",*3"
0*.)"&/,1"1*2./1/3%),"()3*,3%/&&_"*,1).-*1"/3"7J\Ñ<=W""

"

"



H>"

'

'



H9"

'

'



H;"

'

'



HH"

'

'



HG"

'

'



HL"

'

'



HI"

'

'



G="

'

'



G!"

'

'



G<"

'

'



G>"

'

'



G9"

'

'



G;"

'

'



GH"

'

" "



"

$
$
$
$
$
$
$
$

$
;.&&#)-.$G$

H.'-)%)6#.$.$:/"(#'*.$(/"7#5#)-"%#$.7$#--)+"(#+.$$
:./$#%$/#:/#&(#-)$7.#$&./+#5#$7.6%#$.')&#&(.2#$

?:/.&#7.-(.$K3#7)$PQCAHI=$ICBAD$
"



GL"

E*)+$)F*':$'-*5%$"+*':*8'5$5%*#&',.9%%*%"',$+&8$//&%*'&'#$-8$".&.*'8&',*.%$8$%J':*8'59"8"'*'
.$:9..*'8\$#6."+%&':*88\&)b9&'*':*8')&.;"+$"':*$'6.":"%%$',.9%%$)"8$'

Q7J#E\#"i%&)%/,,%-"
R0$B(+-$&A!'(##2!L2-$#$12&2!$

"

'

'

'

'



GI"

'

'

'

'

'



L="

'

'

'

'



L!"

'

'

'



L<"

'

'

'



L>"

'

'

'



L9"

'

'

'



L;"

'

'

'



LH"

'

'

'



LG"

'

'

"



LL"

"

"

"



LI"

"

"

"



I="

"

"

"



I!"

"

"

"



I<"

"

"

"



I>"

"

"

"



I9"

"

"

"



I;"

"

" "



IH"

!&6&)$%J'&+%$"55$:&+%*')"5%$%9%$0&'*:'$+:9)$;$8*'+*88&'5*8*/$"+*'6*.'
8&'%"88*.&+/&'&88"'5%.*55'$:.$)"'$+'8*-9#$+"5*'&8$#*+%&.$'

#%F*4"E*&&/F!8"TF/,%/"\',/,*!8"P/'.%0%)"K/1%/,%<"
7J1*#(!K2&$*02#(!N;/@+$(;+(!%=+*0*>$E;(!'G%#=(+5!J#!V2++21.5!%#=(+5!%#=@+$(!
8F$/2+&$>(0&*!LTUO%%5!R0$B(+-$&A!O('$&(++20(2!'$!P(==$*!I2#2C+$25!T&2#$2!

"

"

>;5%.&)%'

D*2'4%" 1%" 3%()" /&%4*,3/.*" X'/&%" $%2,/" ÇU%2,/" ',2'%+'&/3/" -'C-(W" ',2'%+'&/3/" NDWR"e/&(WÉ" *1" /./+F%1*"
NA./+F%-"F_()2/*/"DR"+)-3%3'%-+),)"+)&3'.*"%4().3/,3%"-%/",*%"M/*-%"1*&&BA6.%+/"-'C:-/F/.%/,/8"-%/"%,"/.**"
/"+&%4/"(%p"3*4(*./3)8"6./"&*"X'/&%"&/"7*2%),*"P*1%3*../,*/W"

J"-*4%"1*&&*"-'11*33*"-(*+%*"()--%*1),)"',"*&*$/3)"$/&).*",'3.%0%),/&*"*"&*"(%/,3*"+F*"&%"(.)1'+),)",),"
-)&)" -%" .%$*&/,)"C*," /1/33/3*" /" +.*-+*.*" %," +),1%0%),%" 1%" *&*$/3/" 3*4(*./3'./" *" 1%" -+/.-%35" %1.%+/8"4/"
-),)" /,+F*" +/(/+%" 1%" 3)&&*./.*" C/--%" &%$*&&%" 1%" 6*.3%&%35" +F%4%+/" 1*&" -')&)8" %," ./2%),*" 1*&&/" &).)" ,)3/"
+/(/+%35"1%")-(%3/.*"-%/"4%+.)).2/,%-4%"/0)3):6%--/3).%"+F*"-%4C%),3%"1%"3%()"4%+)..%0%+)W"E/&%"(.)(.%*35"
6/,,)" -t" +F*" $%2,/" *1" /./+F%1*" ()--/,)" 2%)+/.*" '," .')&)" %4().3/,3*" ,*&&B/2.%+)&3'./" 1*&"P/2F.*C" *"
1*&&*".*2%),%"-'C:-/F/.%/,*8",*&&*"X'/&%"&/"(.)1'33%$%35"/2.%+)&/"Y"-)$*,3*"&%4%3/3/"1/&&/"-+/.-%35"1B/+X'/"
*"1/&&/"-/&%,%35W"

A" 1%-(*33)" 1*&&/" %4().3/,0/" -)+%):*+),)4%+/" 1*&&*" -'11*33*" -(*+%*8" '3%&%00/3*" 3./1%0%),/&4*,3*" ,*%"
M/*-%" 1*&&BA6.%+/" P*1%3*../,*/" ,)," -)&)" +)4*" 6),3*" 1%" +%C)" 4/" /,+F*" (*." &*" &).)" $%.3p" +'./3%$*8"
4/3*.%/&%"$*2*3/&%"*"(./3%+F*"1%"+)&3%$/0%),*"-),)"3'33B/&3.)"+F*"',%6).4%")"-3/,1/.1%00/3%W"A&"+),3./.%)8"&/"
+)&3%$/0%),*"1%"X'*-3*"-(*+%*"-%"C/-/"-(*--)"-'&&B'3%&%00)"1%"$/.%*358"./00*")"C%)3%(%"&)+/&%"N&/,1./+*-R"&/"+'%"
+)&3%$/0%),*"Y" +),1)33/" -'" /.**" .*&/3%$/4*,3*" .%-3.*33*8" +F*"(*.4/,2),)" %-)&/3*" 3./" &).)" -%/" /" +/'-/"
1*&&/",/3'./"1*-*.3%+/"1*&"3*..%3).%)"+F*"1*&&/"-'/"$/-3%35W"DB/2.%+)&3'./"3./1%0%),/&*"1%"X'*-3*"/.**8"-%/"
(*."-+*&3/"+F*"(*.",*+*--%358"+'-3)1%-+*"*"(*.(*3'/"X'*-3*".%-).-*"6%3)2*,*3%+F*8"+),-*.$/,1)"/&"3*4()"
-3*--)"&*"+),)-+*,0*"*"&/"+'&3'./8"/&%4*,3/.*"*",),8"/1"*--*"/--)+%/3*W"

#*CC*,*" ,)," 1*-%1*./C%&*" %," 3*.4%,%" 1%" (.)1'0%),*" *" 1%" -3/C%&%35" 1*&&*" .*-*" ,*&" 3*4()8" +)," &*"
+),-*2'*,0*" +F*" +%n" +)4().3/" %," 3*.4%,%" 1%" 1%-(),%C%&%35" 1%" +%C)" *" 1%" 6).4/0%),*" 1%" .*11%3)" (*." 2&%"
/2.%+)&3).%8" &/".%++F*00/" %,"C%)1%$*.-%35"+)-3%3'%3/"1/&&*" &/,1./+*-8"1%").%2%,*".*4)3%--%4/"*"-$%&'((/3/-%"
-)33)" &/" (.*--%),*" *$)&'3%$/" +)-3/,3*" 1%" /4C%*,3%" *-3.*4%8" ('n" *--*.*" $/&).%00/3/" X'/&*" 6).4%1/C%&*"
.%-).-/"2*,*3%+/"(*."&B%-)&/4*,3)"*"&/"+/./33*.%00/0%),*"4'3%1%-+&%(&%,/.*"1%"3./33%"'3%&%"(*."%4(&*4*,3/.*8"
-%/" -'" C/-*" &)+/&*" +F*" %," '," +),3*-3)"P*1%3*../,*)"(%p" /4(%)8" &/" 3)&&*./,0/" 1*&&*" +)&3'.*" /&&)" -3.*--"
%1.%+):-/&%,)W" #'" 1%" '," (%/,)" /,+)./" (%p" 2*,*./&*8" %&" .*+'(*.)" *" &/" $/&).%00/0%),*" 1%" 2*.4)(&/-4/"
,/3'./&4*,3*"/1/33/3)"/&"-*++)"/--'4*"(/.3%+)&/.*".%&*$/,0/",*&"+),3*-3)"1*%"+/4C%/4*,3%"+&%4/3%+%"*"
1*2&%"/--)+%/3%".%-+F%"1%"1*-*.3%6%+/0%),*"*"-/&%,%00/0%),*"1*%"-')&%W""

J&" M.)2*33)" rA4x&%)./3%)," 1*-" &x2'4%,*'-*-" /&%4*,3/%.*-" ()'." &/" 3)&x./,+*" /'" -3.*--" F_1.%X'*s"
(.)4)--)"*"+),1)33)"1/&&/"?+)&*"@/3%),/&*"#'(x.%*'.*"A2.),)4%X'*"N?@#AR"1*&&BA&2*.%/"-%"(.*6%22*"1%"
1*6%,%.*" ',/" -3./3*2%/" 1%,/4%+/" 1%" +),-*.$/0%),*" *1" ',)" -6.'33/4*,3)" ./2%),/3)" 1*&&/" 1%$*.-%35"
2*,*3%+/" ./++F%'-/" ,*&&*" +)&&*0%),%" 1%" &/,1./+*-" 1%" &*2'4%" /&%4*,3/.%" )33*,'3*" 1/" ',/" (.)-(*0%),*"
(',3'/&*"1*&"3*..%3).%)"/&2*.%,)W"

J," 1%.*33/" +),,*--%),*" +)&" M.)2*33)" -'11*33)8" *" ,*&&B/4C%3)" 1%" '," /++).1)" X'/1.)" 1%" +)&&/C)./0%),*"
-+%*,3%6%+/" 3./" ?@#A" *1" O,%$*.-%35"P*1%3*../,*/" 1%" 7*22%)" Q/&/C.%/8" Y" -3/3)" /33%$/3)" '," 1)33)./3)" 1%"
.%+*.+/"%,"+):3'3).-F%("+F*"-%"(.*6%22*"1%"$/&'3/.*"%&".')&)"1*&&/"+/(/+%35"/,3%)--%1/,3*"+)4*"4/.[*."'3%&*"



IG"

,*&&/" -*&*0%),*" (*." &/" 3)&&*./,0/" /&&)" -3.*--" %1.%+)" %," &/,1./+*-" 1%" &*2'4%" /&%4*,3/.%" (.)$*,%*,3%" 1/"
/4C%*,3%"*-3.*4%W"

"

T8&+%'a&%*.'5%&%95'&+:'"`$:&%$0*'5%.*55'

e/3*."1*6%+%3"/,1"-/&%,%3_8"*-(*+%/&&_"',1*."F%2F" &%2F3" %,3*,-%3_")." %,"+)4C%,/3%),"Z%3F")3F*."-3.*--*-8"
1%-.'(3" (F)3)-_,3F*-%-" /,1" %,+.*/-*" (F)3).*-(%./3%)," %," 3*..*-3.%/&" (&/,3-8" /&3*.%,2" 3F*" ,).4/&"
F)4*)-3/-%-")6"+*&&-"/,1"+/'-%,2"/,"%,+.*/-*1"(.)1'+3%),")6".*/+3%$*")g_2*,"-(*+%*-"N7\#RW"7\#"(&/_"/"
1'/&" .)&*" %," 3F*" .*-(),-*" )6" (&/,3-" 3)" /C%)3%+" -3.*--*-8" 6',+3%),%,2" /-" 3)g%+" C_:(.)1'+3-" )6" -3.*--"
4*3/C)&%-48"/-"Z*&&"/-"%4().3/,3"-%2,/&"3./,-1'+3%),"4)&*+'&*-W"

\-4)3%+" -3.*--" /,1" -/&%,%3_" F/$*" C**," -F)Z," 3)" *,F/,+*" 3F*" (.)1'+3%)," )6" 7\#" /,1" +/'-*" 7\#"
/--)+%/3*1"%,v'._"NP%33&*."*3"/&W5"<==9RW"J,"/++).1/,+*8"7\#:-+/$*,2%,2"4*+F/,%-4-"F/$*"C**,"-F)Z,"3)"
F/$*"/," %4().3/,3" .)&*" %,"(.)3*+3%,2"(&/,3-"/2/%,-3")-4)3%+" -3.*--*-"/,1"/" +)4C%,/3%),")6"F%2F" &%2F3"
/,1"3*4(*./3'.*"-3.*--*-"N7%0F-[_"*3"/&W5!<==9RW"

eF%&*"7\#"F/$*"3F*"()3*,3%/&"3)"+/'-*")g%1/3%$*"1/4/2*"3)"+*&&-"1'.%,2"*,$%.),4*,3/&"-3.*--*-8".*+*,3"
-3'1%*-" F/$*" -F)Z," 3F/3" 7\#" (&/_" /" [*_" .)&*" %," (&/,3-" /-" -%2,/&" 3./,-1'+3%),"4)&*+'&*-" %,$)&$*1" %,"
4*1%/3%,2" .*-(),-*-" 3)" (/3F)2*," %,6*+3%),8" *,$%.),4*,3/&" -3.*--*-8" (.)2./44*1" +*&&" 1*/3F" /,1"
1%66*.*,3"1*$*&)(4*,3/&"-3%4'&%"NP%33&*."*3"/&W5"<==9l"E)..*-"/,1"S/,2&8"<==;RW"EF*"./(%1"%,+.*/-*"%,"7\#"
(.)1'+3%),8".*6*..*1"3)"/-"}3F*")g%1/3%$*"C'.-3B8"Z/-"-F)Z,"3)"C*"*--*,3%/&"6)."4/,_")6"3F*-*"(.)+*--*-8"
/,1" 2*,*3%+" -3'1%*-" F/$*" -F)Z," 3F/3" .*-(%./3)._" C'.-3" )g%1/-*" F)4)&)2" 2*,*-8" *,+)1%,2" (&/-4/"
4*4C./,*:/--)+%/3*1"@ASMb")g%1/-*-8"/.*"3F*"4/%,"(.)1'+*.-")6"-%2,/&"3./,-1'+3%),:/--)+%/3*1"7\#"
%," +*&&-" 1'.%,2" 3F*-*" (.)+*--*-" NP%33&*." *3" /&W5! <==9l" E)..*-" /,1" S/,2&8" <==;RW" J," /11%3%)," 3)" /+3%$*"
2*,*./3%)," )6" 7\#" -%2,/&-" C_" 3F*" (&/,38" 6)." *g/4(&*8" C_" @ASMb" )g%1/-*-8" 7\#" 2*,*./3*1" 1'*" 3)"
4*3/C)&%+"%4C/&/,+*-"1'.%,2"-3.*--"+)'&1"/&-)"C*"+F/,,*&&*1"C_"3F*"(&/,3"3)"-*.$*"/-"/"-3.*--"-%2,/&"3)"
/+3%$/3*"/++&%4/3%),"/,1"1*6*,+*"4*+F/,%-4-"3F/3"Z)'&1"%,"3'.,"+)',3*./+3"-3.*--:/--)+%/3*1")g%1/3%$*"
-3.*--"NP%33&*."*3"/&W5!<==9l"P%&&*.8"#F'&/*$"/,1"P%33&*.8"<==LRW"EF*"3Z)8"-)4*ZF/3")(()-%,28"}6/+*-B")6"
7\#8" 3F/3" %-8" )," 3F*" ),*" F/,18" 3F*" 1/4/2%,2" 3)g%+"4)&*+'&*8" /,1" )," 3F*" )3F*." F/,18" 3F*" C*,*6%+%/&"
-%2,/&" 3./,-1'+3%),"4)&*+'&*8" ',1*.-+).*" 3F*" ,**1" 3)" +),3.)&" 3F*" -3*/1_:-3/3*" &*$*&" )6" 7\#" %," +*&&-"
1'.%,2" ,).4/&"4*3/C)&%-48" /-"Z*&&" /-" %," .*-(),-*" 3)" 1%66*.*,3" -3.*--*-W" ?&'+%1/3%,2" 3F*"4*+F/,%-4-"
3F/3"+),3.)&"7\#"-%2,/&&%,2"%,"+*&&-"1'.%,2"1.)'2F3"/,1"-/&3"-3.*--*-"+)'&1"3F*.*6).*"(.)$%1*"/"()Z*.6'&"
-3./3*2_"3)"*,F/,+*"3F*"3)&*./,+*")6"+.)(-"3)"3F*-*"*,$%.),4*,3/&"-3.*--"+),1%3%),-W"

EF*.*"%-"%,+.*/-%,2"*$%1*,+*"3F/3"7\#"(&/_"/,"%4().3/,3".)&*"%,"&*2'4*^.F%0)C%/"-_4C%)-%-"NM/'&_"*3"/&W8"
<==HRW" J,1**18" 3F*" -_4C%)3%+" %,3*./+3%)," %,$)&$*-" %,6*+3%)," /-"Z*&&" /-" 1*$*&)(4*,3/&" (.)+*--*-8" /,1"
7\#"/.*"%,$)&$*1"%,"C)3FW"7\#"/.*"%4().3/,3".*2'&/3).-")6"3F*"F_(*.-*,-%3%$*".*-(),-*8"/"Z*&&:[,)Z,"
(.)+*--" %,"(&/,3"(/3F)2*,*-%-W"P.$4*C$2!/((*/." 3)"F/$*"/,"*66%+%*,3"/,3%)g%1/,3"1*6*,+*8" %," 3F/3"7\#"
F/$*",)3"C**,"1*3*+3*1"%,"3F*"4%+.)).2/,%-4-"(.)2.*--%,2"Z%3F%,"3F*"3F.*/1-"N#/,3)-"*3"/&W8"<==!RW"A"
(.)&),2*1"(.)1'+3%),")6"7\#")++'.-"%,"3F*"&/3*."-3/2*-")6"3F*",)1'&/3%),"(.)+*--"EF*"F%2F&_".*1'+%,2"
*,$%.),4*,3",**1*1" 6).",%3.)2*," 6%g/3%),"4/_" &*/1" 3)"7\#" 6).4/3%),8" %," 3F/3"4/,_"*&*+3.),"1),).-"
N*W2W8" 6*..*1)g%,8"'.%+/-*8"/,1"F_1.)2*,/-*R"/.*" -'-+*(3%C&*" 3)"/'3):)g%1/3%)," .*-'&3%,2" %," -'(*.)g%1*"
6).4/3%)," NS/&3)," *3" /&W8" !II!RW" EF*" (.)1'+3%)," )6" 7\#" 3)2*3F*." Z%3F" 3F*" F%2F" &*$*&-" )6" 3./,-%3%),"
4*3/&-"NK*+/,/"/,1"j&'+/-8"!II<R"(.*-*,3"%,"3F*",)1'&*"4/_"&*/1"3)"3F*"2*,*./3%),")6"F%2F&_")g%1%0%,2"
-(*+%*-" -'+F" /-" F_1.)g_&" ./1%+/&-8"ZF%+F" .*/+3-"Z%3F" /&&" 3F*"4/%," +*&&'&/." +)4(),*,3-" NP)&&*." *3" /&W8"
<==GRW" O,1*." 3F*-*" +%.+'4-3/,+*-8" /" -3.),2" /,3%)g%1/,3" 1*6*,+*"4/_" C*" +.'+%/&" 6)." *66%+%*,3" ,)1'&*"
4*3/C)&%-4"NP/3/4).)-"*3"/&W8"<==>CRW""

"

" '



IL"

U"":'8*-9#*5'$+'>,."IO*:$%*..&+*&+'!"9+%.$*5D'&'.*5*.0"$.'",';$":$0*.5$%]'

`))1"&*2'4*-8"-'+F"/-"+)Z(*/"Ç3$=02!;0=;$1;#2&2"-'C-(W";0=;$1;#2&2"NDWR"e/&(WÉ8"/,1"(*/,'3"N%+21.$-!
.c/*=2(2" DR" /.*" %4().3/,3" +.)(-" %," 1*$*&)(%,2" +)',3.%*-" )6" 3F*" 3.)(%+-" /,1" -'C3.)(%+-8" *-(*+%/&&_" %,"
-'C:#/F/./,"A6.%+/8"A-%/8"/,1"Q*,3./&"/,1"#)'3F"A4*.%+/"N#%,2F"*3"/&W8"!IIGR8"/,1" %,"-)4*"3*4(*./3*"
/.*/-8"%,+&'1%,2"3F*"P*1%3*../,*/,".*2%),"/,1"3F*"-)'3F*.,"-3/3*-")6"3F*"O#A"NM/-X'*38"<===RW"

Q)Z(*/" /,1" (*/,'3" -**1-" ()--*--" F%2F" ,'3.%3%$*" $/&'*" N?F&*.-" /,1" b/&&8" !IIGRW" EF*" (&/,3-" /.*" Z*&&"
/1/(3*1" 3)" 2.)Z" ',1*." F%2F" 3*4(*./3'.*" /,1" 1.)'2F3" Nb/&&" /,1" M/3*&8" !IL;R" /,1" 3)&*./3*" &)Z" -)%&"
6*.3%&%3_"1'*"3)"3F*%."F%2F"./3*")6",%3.)2*,"6%g/3%),"N?&)Z/.1"/,1"b/&&8"!ILGR"/,1"/C%&%3_"3)"6).4"*66*+3%$*"
-_4C%)3%+"4_+)..F%0/*"NjZ/(/3/"/,1"b/&&8"!IL;RW"EF*.*6).*8"+)Z(*/"/,1"(*/,'3"+/,"(&/_"/,"%4().3/,3"
.)&*"%,"/2.%+'&3'./&"1*$*&)(4*,38"(/.3%+'&/.&_"%,"3F*"P/2F.*C"/,1"-'C:#/F/./,".*2%),-8"ZF*.*"1.)'2F3"
/,1"-/&%,%3_"6.*X'*,3&_"&%4%3"+.)("_%*&1W"

J," A6.):P*1%3*../,*/," Q)',3.%*-8" 1*-(%3*" )6" 3F*" *+),)4%+" /,1" +'&3'./&" %4().3/,+*" )6" 3F*" /C)$*"
&*2'4*-8" ZF%+F" /.*" +),-'4*1" ,)3" ),&_" /-" /" -)'.+*" )6" 6))18" C'3" )63*," /&-)" 6)." 3F*%." 3F*./(*'3%+"
(.)(*.3%*-8"C)3F"(&/,3"4/3*.%/&"/,1"+'&3%$/3%),"(./+3%+*-"/.*",*%3F*."',%6).4",)."-3/,1/.1%-*1W"J,-3*/18"
3F*%."+'&3%$/3%),"%-")63*,"C/-*1"),"&/,1./+*-8"*/+F")6"ZF%+F")++'(%*-".*&/3%$*&_"6*Z"F*+3/.*-W"E./1%3%),/&"
6/.4*.-" %," 4/,_" /.*/-8" ZF*3F*." C_" +F)%+*" )." C_" ,**18" +),-*.$*" /,1" 1*$*&)(" &)+/&" (F_3)2*,*3%+"
.*-)'.+*-"C_"(.*-*.$%,2"&/,1./+*-"/,1"/--)+%/3*1"&)+/&"[,)Z&*12*W"

A&3F)'2F",)3"1*-%./C&*"%,"3*.4-")6"_%*&1"/,1"_%*&1"-3/C%&%3_")$*."3%4*8"/,1"F*,+*")6"6))1"/$/%&/C%&%3_"/,1"
6/.4*.-B"%,+)4*8"-'+F"/".%+F,*--"%,"C%)1%$*.-%3_8"/.%-*,"&),2"-%,+*"',1*."3F*"+),-3/,3"/1/(3%$*"(.*--'.*"
)6"/"+F/&&*,2%,2"*,$%.),4*,38"+/,"C*".*2/.1*1"/-"/"6).4%1/C&*"2*,*3%+".*-*.$)%."6)."3F*"%-)&/3%),"/,1"
4'&3%1%-+%(&%,/._"+F/./+3*.%-/3%),")6"'-*6'&"3./%3-"3)"%4(.)$*8"C)3F"),"/"&)+/&"C/-%-"/,1"),"/"Z%1*."-+/&*8"
*W2W"P*1%3*../,*/,8"1.)'2F3"/,1"-/&3"-3.*--"3)&*./,+*"%,"3F*"(.*-*,3"*./")6"+&%4/3*"+F/,2*-W""

"

M`68"$%$+-';$":$0*.5$%]'$+'5*&.)F'",'5%.*55'%"8*.&+)*'%.&$%5'

A,"),2)%,2"(.)v*+3"&/',+F*1"%,".*+*,3"_*/.-"C_"3F*"A&2*.%/,"?+)&*"@/3%),/&*"#'(x.%*'.*"A2.),)4%X'*"
N?@#AR8" rA4x&%)./3%)," 1*-" &x2'4%,*'-*-" /&%4*,3/%.*-" ()'." &/" 3)&x./,+*" /'" -3.*--" F_1.%X'*s8" /%4-" /3"
1*6%,%,2" /" 1_,/4%+" +),-*.$/3%)," -3./3*2_" /,1" /" .*/-),*1" *g(&)%3/3%)," )6" 3F*" 2*,*3%+" 1%$*.-%3_"
*4C*11*1" %," 6))1" &*2'4*" &/,1./+*-" +)&&*+3*1"/+.)--" 3F*"A&2*.%/," 3*..%3)._" NE%&%)'%,*8"<==Ll"\',/,*"
/,1"D/0/&%8"<==Il"TF/&4%"*3"/&W8"<=!=RW"

J,"1%.*+3"+),,*+3%),"Z%3F"3F*"/C)$*"?@#A"(.)v*+38"/,1"Z%3F,"3F*"+),3*g3")6"/"6./4*Z).["/2.**4*,3"6)."
-+%*,3%6%+"+)&&/C)./3%),"/4),2"?@#A"/,1"3F*"P*1%3*../,*/,"O,%$*.-%3_")6"7*22%)"Q/&/C.%/8"/"v)%,3"MFS"
(.)2./44*" F/-" C**," &/',+F*1W" EF*" 6%.-3" MFS" (.)v*+3" ',1*." +):3'3).-F%(" /%4-" /3" /--*--%,2"ZF*3F*."
+),-3%3'3%$*"/,1"%,1'+%C&*"/,3%)g%1/,3-"/,1"/,3%)g%1/,3"+/(/+%3_"+/,"C*"(.)6%3/C&_"'-*1"/-"4/.[*.-"6)."
3F*" -*&*+3%)," )6" Z/3*." -3.*--" 3)&*./,+*" %," 6))1" &*2'4*-" &/,1./+*-" 3F.%$%,2" ',1*." /" +F/&&*,2%,2"
*,$%.),4*,3W"EF%-"%-"C*%,2"*$/&'/3*1"C_"*g()-%,2"3)"$/._%,2"%,3*,-%3_")6"Z/3*."-3.*--8"',1*."+),3.)&&*1"
+),1%3%),8"_)',2"(&/,3-")C3/%,*1"6.)4"-**1"/++*--%),-"(.)$%1*1"C_"3F*"A&2*.%/,"M/.3,*.WW""

M)--%C&*" +)..*&/3%),-" /4),2" 2&)C/&" /,3%)g%1/,3" 1*6*,+*" +/(/+%3_" /,1" Z/3*." -3.*--" 3)&*./,+*" Z%&&" C*"
6%,/&&_"-)'2F3"C_"+),6.),3%,2"3F*".*-'&3-"+)4%,2"6.)4"3F*"/C)$*"C%)+F*4%+/&"/,1"4)&*+'&/."Z).["Z%3F"
3F*" %,6).4/3%),")C3/%,*1"Z%3F%,"3F*"M.)v*+3"+),+*.,%,2"3F*"4).(F)&)2%+/&"/,1"(F_-%)&)2%+/&" 6*/3'.*-"
)6" 3F*" A&2*.%/," &*2'4*" -**1" +)&&*+3%),-8" 3F*%." 6%*&1" (*.6).4/,+*8" /-" Z*&&" /-" 3F*%." 3*+F,)&)2%+/&" /,1"
,'3.%3%),/&"6*/3'.*-W"'

"

" '



II"

T8&+%'#&%*.$&8'&+:'*`6*.$#*+%&8'5*%'96'

?#20&!>2&(+$2#!

#**1")6" 6))1" &*2'4*-8",/4*&_"+)Z(*/"ÇU%2,/"',2'%+'&/3/"-'C-(W"',2'%+'&/3/" NDWR"e/&(WÉ8"/,1"(*/,'3"
NA./+F%-" F_()2/*/" DR" C*%,2" *4(&)_*1" %," 3F*" (.*-*,3" .*-*/.+F" (.)2./44*" Z*.*" (.)$%1*1" C_" 3F*"
A&2*.%/,"M/.3,*.8"4/[%,2"(.)6%3")6"3F*"+)&&*+3%),-")C3/%,*1"6.)4"3F*"/6).*4*,3%),*1"?@#A"(.)v*+3"6.)4"
3F*" (.)-(*+3%)," )6" 3F*" A&2*.%/," 3*..%3)._" 1'.%,2" 3F*" _*/.-" <==>:<==;" N`%2'./" !RW" EF*" +)&&*+3%)," -%3*-"
Z*.*" 2*)2./(F%+/&&_" /,1" +&%4/3%+/&&_" 1%$%1*1" %,3)" 3F.**" .*2%),-8" 6)&&)Z%,2" 3F*" 1/3/" )6" 3F*" A&2*.%/,"
@/3%),/&"\66%+*")6"P*3*).)&)2_V"

"N!R"j/C_&%/"NK*v/%/8"E%0%)'0)'l",).3F*.,"(.)$*,/,+*-Rl"

N<R"?&"j/&/8N,).3F:*/-3*.,"(.)$*,/,+*-Rl"

N>R"+*,3./&"/,1"*/-3*.,"#/F/./")/-*-"NA1./.8"E%4%4)',8"K*+F/.8"TF/.1/%/8"\'*1"#)'68"/,1"Sv/,*3RW"

"

"

E#63/.$<:!I*##(1&$*0!>2/!*H!&.(!1*</(2!20'!/(20;&!

"

EF*" +F/./+3*.%-/3%)," )6" 3F*" .F%0)C%/" -3./%,-" Z/-" +/..%*1" )'3" 1'.%,2" /," 2'! .*1" 3./%,%,2" -3/2*" /3" 3F*"
rD/C)./3)._")6"J4(.)$*4*,3")6"6))1"&*2'4*-s"/3"?@#AW""

M*/,'3"/,1"+)Z(*/"-**1-"6.)4"*/+F"()('&/3%),"/.*"%,)+'&/3*1"C*6).*"(&/,3%,2"C_"%44*.-%),"6)."3F.**"
F)'.-"%,"/"4%g3'.*"+),3/%,%,2"-3*.%&*"(*/3"/,1"%,)+'&'4W"

"

"

' '



!=="

T8&+%'-."a%F'&+:'$#6"5$%$"+'",'a&%*.'5%.*55'

M&/,3"+'&3%$/3%),"%-"+/..%*1")'3"%,"/"2.)Z3F"+F/4C*."',1*."/"+),-3/,3"3*4(*./3'.*")6"<H"uQ8"G="Ö";"w"
.*&/3%$*"F'4%1%3_8"!<"F"(F)3)(*.%)1"/,1">;="µ4)&"4:<"-:!"(F)3),-"6&'g"1*,-%3_"/3"(&/,3"F*%2F3W"

M&/,3-" )6" +)Z(*/" /,1" (*/,'3" /.*" 2.)Z," %," ()3-" 6%&&*1"Z%3F" /"4%g3'.*" )6" ;="w" -/,1_" -)%&8" )6" [,)Z,"
(.)$*,/,+*8"(F_-%+/&"/,1"+F*4%+/&"6*/3'.*-8"/-"Z*&&"/-"(/-3"'-*8"<="w"2/.1*,"-)%&"/,1">=w"Z/-F*1".%$*."
-/,1W"@)"*g3*.,/&"%,('3")6"(&/,3",'3.%*,3-"%-"2%$*,8"*%3F*."/3"-)Z%,28")."1'.%,2"3F*"*,3%.*"2.)Z3F"(*.%)1W"
e**1%,28"F)*%,2"/,1".%12%,2"/.*"+/..%*1")'3"/-".*X'%.*1"1'.%,2"(&/,3"2.)Z3F"

e/3*." %-"-'((&%*1"3)"(&/,3-"3)".*(&*,%-F"3F*"6%*&1"+/(/+%3_")6"3F*"-)%&"-'C-3./3*"/,1"Z/-"+/&+'&/3*1"C_"
3F*"4*3F)1")6"Z*%2F%,2W"

e/3*."-3.*--"%-"%4()-*1"3)"H"Z**[-:)&1"-**1&%,2-8"C_"Z%3FF)&1%,2"%..%2/3%),W"P*/-'.*4*,3-"/.*"+/..%*1"
)'3"),"(&/,3-"-'C4%33*1"3)"!=8"!;")."<;"1/_-")6"Z/3*."1*(.%$/3%),8"/,1"%,"(/./&&*&"),"3F*%.".*-(*+3%$*8"
+)*$/&8"Z*&&"Z/3*.*1"+),3.)&-W"

EF*" Z/3*." -3.*--" /((&%*1" 3)" 3F*" (&/,3-" %-" *-3%4/3*1" C_" 4*/-'.%,2" )," >" &*/$*-" (*." 2*,)3_(*-" (*."
3.*/34*,3" 3F*" &*/6"Z/3*." ()3*,3%/&" /3" (.*1/Z,8"ZF%+F" %-" /--'4*1" 3)" *X'%&%C./3*"Z%3F" 3F*" -)%&"Z/3*."
()3*,3%/&"N7%+F3*.8"!IIGRW"

"

O*&59.*#*+%5'

!"#$%&'($

: F*%2F3")6"3F*"-3*4V"3F*"F*%2F3")6"3F*"4/%,"-3*4"%-"3F*"1%-3/,+*"C*3Z**,"3F*"+)&&/."',3%&"
3F*"&/-3"-F**3W""
: ,'4C*.")6"./4%6%+/3%),-")."C./,+F*-"
: 6.*-F"/,1"1._"Z*%2F3""
: 3)()&)2%+/&"/,1"4).(F)&)2%+/&".))3"(/./4*3*.-8"%W*W"&*,23F8"1%/4*3*.8"/,1"/.*/"
: 3)()&)2%+/&" /,1" 4).(F)&)2%+/&" (/./4*3*.-" +),+*.,%,2" .))3" ,)1'&*-8" %W*W" 1%/4*3*.8"
,'4C*.8"/,1"6).4W"

"

?.c-$*#*=c!!

: *-3%4/3*1"&*/6"3)3/&"+F&).)(F_&&""
: (/./4*3*.-".*&/3*1"3)"&*/6"Z/3*."-3/3'-l"4/g%4'4"1%'.,/&"$/&'*-")6"&*/6"+),1'+3/,+*"3)"
Z/3*."$/()'.l"4%,%4'4"1%'.,/&"$/&'*-")6"&*/6"Z/3*."()3*,3%/&l".*&/3%$*"Z/3*."+),3*,3"ND)"T'&&)"
*3" /&W8" <==>Rl" &*/6" Z/3*." ()3*,3%/&" /3" 3F*" 3'.2)." &)--" ()%,3l" )-4)3%+" ()3*,3%/&" /3" 6'&&" 3'.2)."
NE_.**"m"b/44*&"!IG<l"#/&&*)"!IL>RW""

"

L$*1.(>$-&+c!20'!=(0(!(f/+(--$*0!

EF*" &*$*&-q/+3%$%3%*-" )6" /,3%)g%1/,3" 4*3/C)&%3*-8" %,+&'1%,2" 3F*" /-+).C/3*" N/-+).C/3*" /,1"
1*F_1.)/-+).C/3*R"/,1"3F*"2&'3/3F%),*"N.*1'+*1"2&'3/3F%),*"/,1"2&'3/3F%),*"1%-'&6%1*R"())&-8"/-"Z*&&"
/-"/,3%)g%1/,3"*,0_4*-8"-'+F"/-"/-+).C/3*"(*.)g%1/-*8"-'(*.)g%1*"1%-4'3/-*8"/,1"+/3/&/-*8"/.*"C*%,2"
4*/-'.*1"C)3F"%,"&*/$*-"/,1"%,".))3-W"E.*/34*,3-"*66*+3-"),"3F*"/C',1/,+*")6"-'(*.)g%1*"1%-4'3/-*"
47@A"3./,-+.%(3-"/.*"/&-)"C*%,2"*$/&'/3*1W"



!=!"

Jf/(+$>(0&2#!'(-$=0!20'!-&2&$-&$12#!202#c-$-!

EF*"*g(*.%4*,3/&"1*-%2,"/1)(3*1"%-"/"+)4(&*3*"./,1)4%0/3%),"Z%3F"3F.**".*(&%+/3*-W"EF*"*g(*.%4*,3/&"
6/+3).-"/.*V"

: &/,1./+*V" .*6*.-" 3)" 3F*" %,3./-(*+%6%+" +)4(/.%-)," /4),2" 3F*" ()('&/3%),-" )6" (*/,'3-" /,1" 3F*"
()('&/3%),-")6"+)Z(*/l"
: Z/3*."-3.*--8"%4()-*1"C_"Z%3FF)&1%,2"%..%2/3%),8"/-"+)4(/.*1"3)"Z*&&"Z/3*.*1"+),3.)&-"
: 3%4*V" .*6*.-" 3)" 3F*" 1'./3%)," )6" Z/3*." 1*(.%$/3%),8" Z%3F" 3F.**" &*$*&-8" %W*W" !=8" !;" )." <;" 1/_-8"
/--'4*1" 3)" %4()-*" +),1%3%),-" )6"4%&18"4)1*./3*8" )." -*$*.*"Z/3*." -3.*--8" .*-(*+3%$*&_8" %," 3F*" (&/,3"
4/3*.%/&"-3'1%*1"F*.*W"

`)."*/+F"3%4*"()%,38"/"3F.**:Z/_"/,/&_-%-")6"$/.%/,+*"NA@\UAR"%-"+/..%*1")'3"3)"*$/&'/3*"3F*"*66*+3-")6"
3F*"&/,1./+*8"3F*"Z/3*."-3.*--"3.*/34*,38"3F*"Z/3*."-3.*--"1'./3%),"/,1"3F*"%,3*./+3%),-"C*3Z**,"3F*"
/C)$*"6/+3).-W"E'[*_B-"/*-&!.*1!3*-3"+)4(/.%-),"%-"/((&%*1"6)."(/%.Z%-*"+)4(/.%-),")6"4*/,-W""

J," ).1*." 3)" ('3" %,3)" *$%1*,+*" 4).(F):(F_-%)&)2%+/&" 3./%3-" /,1" /1/(3/3%)," -3./3*2%*-" /--)+%/3*1" 3)"
3)&*./,+*"3)"Z/3*."-3.*--8"/"(.%,+%(/&"+)4(),*,3-"/,/&_-%-"/((.)/+F"C/-*1"),"/"+)..*&/3%),"4/3.%g" %-"
/&-)"C*%,2"+),1'+3*1W"

"

M`6*)%*:'.*598%5'&+:'"9%69%5''

K/-*1" )," /" .*/-),*1" *g(&)%3/3%)," )6" 3F*" 2*,*3%+" 1%$*.-%3_" *4C*11*1" %," 6))1" &*2'4*" &/,1./+*-"
+)&&*+3*1"/+.)--"3F*"A&2*.%/,"3*..%3)._8"3F*"MFS"(.)v*+3"(.*-*,3*1"F*.*"/%4-"/3"*$/&'/3%,2"+),-3%3'3%$*"
/,1" %,1'+%C&*" /,3%)g%1/,3-" /,1" /,3%)g%1/,3" +/(/+%3_" /-" ()--%C&*" 4/.[*.-" 6)." 3F*" -*&*+3%)," )6" Z/3*."
-3.*--"3)&*./,+*W"EF%-"Z%&&"F)(*6'&&_"+),3.%C'3*"3)"3F*"%-)&/3%),"/,1"4'&3%1%-+%(&%,/._"+F/./+3*.%-/3%),")6"
'-*6'&" 3./%3-" 3)" %4(.)$*8" C)3F" )," /" &)+/&" C/-%-" /,1" )," /" Z%1*." -+/&*8" %W*W" P*1%3*../,*/,8" 1.)'2F3"
3)&*./,+*"%,"3F*"*./")6"+&%4/3*"+F/,2*-W'

?g" -%3'" +),-*.$/3%)," )6" ()3*,3%/&&_" '-*6'&" ()('&/3%),-" .*X'%.*-" /" +&*/." ',1*.-3/,1%,2" )6" 3F*" 2*,*3%+"
$/.%/3%),"/,1"1%-3%,+3%$*,*--")6"3F*-*"()('&/3%),-W"EF*"(.*-*,3"MFS"Z).["%-"/%4*1"C)3F"/3"/11.*--%,2"
.*&*$/,3" -+%*,3%6%+:8" /-" Z*&&" /-" -)+%/&" /,1" *+),)4%+" X'*-3%),-8" /,1" /3" (.)$%1%,2" /" 3./%,%,2" (&/36).4"
/&&)Z%,2"3F*"MFS"-3'1*,3"3)"2/%,"/1*X'/3*"[,)Z&*12*"/,1"*g(*.%*,+*"/C)'3"/"$/.%*3_")6"C%)+F*4%+/&"
/,1"4)&*+'&/."3))&-8"3)"C*"(.)6%3/C&_"*4(&)_*1"%,"C%)1%$*.-%3_"+),-*.$/3%),"/,1"(&/,3"C.**1%,2"

"

"

" '



!=<"

Z$;8$"-.&,$&'

K*+/,/"P8"j&'+/-"7U"N!II<RW"E./,-%3%),"4*3/&-" %,"&*2'4*".))3",)1'&*-W"J.),"1*(*,1/,3"6.**"./1%+/&"(.)1'+3%),"
%,+.*/-*-"1'.%,2",)1'&*"-*,*-+*,+*W"?+*1:!K2&#:!%12'!N1$:!RN%"[H8"G<I;^G<II"

S/&3),"SA8"M)-3"Qd8" D/,2*C*.2"D" N!II!RW"?66*+3-")6"/4C%*,3")g_2*,"/,1")6" 6%g*1",%3.)2*,"),"+),+*,3./3%),-")6"
2&'3/3F%),*8"/-+.)C/3*8"/,1"/--)+%/3*1"*,0_4*-"%,"-)_C*/,".))3",)1'&*-W"?#20&!?.c-$*#:"2G8"L!<^L!LW"

?F&*.-"dS8"b/&&"A?"N!IIGRW"Q)Z(*/"N3$=02!;0=;$1;#2&2"NDWR"e/&(WRW"^$(#'!I+*/!P(-:"=78"!LG^<=9"

?&)Z/.1"b\A8"b/&&"A?" N!ILGR" J,6&'*,+*")6"*/.&_"/,1" &/3*",%3.)2*," 6*.3%&%0/3%),"),"_%*&1"/,1",%3.)2*," 6%g/3%),")6"
+)Z(*/"',1*."Z*&&:Z/3*.*1"/,1"1._"6%*&1"+),1%3%),-W"^$(#'!I+*/!P(-:"?=8"<<I^<99"

TF/&4%"@8"P/&%+*"P8"d/+X'*4%,"d:P8"\',/,*"#:P8"P*[&%+F*"D8"K/'1)%,"d:M"N<=!=RW"P).(F)&)2%+/&"/,1"4)&*+'&/."
1%$*.-%3_"Z%3F%,"A&2*.%/,"+)Z(*/"N3$=02!;0=;$1;#2&2"NDWR"e/&(WR"&/,1./+*-W""(0(&!P(-*;+:!I+*/!JB*#:"=H8">G!^>LHW"

b/&&" A?8" M/3*&" M@" N!IL;R" K.**1%,2" )6" .*-%-3/,+*" 3)" 1.)'2F3" /,1" F*/3W" J,V" Q)Z(*/" .*-*/.+FW" M.)1'+3%)," /,1"
'3%&%0/3%),"N#7"#%,2F8"j\"7/+F%*8"*1-WRW"e%&*_8"@*Z"f).[8"(("!>G^!;!"

D)"T'&&)"PWAW8" #/&&*)" #W8" 7)--)"7W8" E.%6%&n" M3" <==>W"S.)'2F3" .*-%-3/,+*" )6" <:_*/.:)&1" -/(&%,2-" )6"P*1%3*../,*/,"
6).*-3"3.**-"%,"3F*"6%*&1V".*&/3%),-"C*3Z**,"Z/3*.".*&/3%),-8"F_1./'&%+-"/,1"(.)1'+3%$%3_W"?#20&!N*$#!B=18"<;I:<G<W"

P/3/4).)-"PA8"S/&3),"SA8"7/4)-"d8"Q&*4*,3*"P78"7'C%)"PQ8"K*+/,/"P"N<==>CRW"K%)+F*4%-3._"/,1"4)&*+'&/."
C%)&)2_")6"/,3%)g%1/,3-"%,"3F*".F%0)C%/^&*2'4*"-_4C%)-%-W"?#20&!?.c-$*#W"?778"9II^;=IW"

P%33&*."78"U/,1*./'Z*./"#8"T)&&*._"P8"U/,"K.*'-*2*4"`"N<==9RW"7*/+3%$*")g_2*,"2*,*",*3Z).[")6"(&/,3-W"S+(0'-!
?#20&"N1$:!2A'9I=^9ILW"

P)&&*."JP"8"d*,-*,"M?"8"b/,--),"A"N<==GRW"\g%1/3%$*"4)1%6%+/3%),-"3)"+*&&'&/."+)4(),*,3-"%,"(&/,3-W"%00;:!P(B:!
?#20&!L$*#:"=[8"9;I^9L!W"

\',/,*"#WPW8"D/0/&%"PW"N<==IRW"?3'1*"1*"&/"-_4C%)-*"5".F%0)C%'4"+F*0"&B/./+F%1*"N%+21.$-!.c/*=2(2"DWR"+'&3%$x*"
-)'-"+),3./%,3*"F_1.%X'*V"/-(*+3-"4).(F):(F_-%)&)2%X'*-"*3"/2.),)4%X'*-W"?1W"J@7A8"M/.%-8"&*-"+)&&)X'*-"@u!==8"
HI:L=W"

M/-X'*3"7#"N<===R"A&&)0_4*"1%$*.-%3_")6"+'&3%$/3*1"+)Z(*/"3$=02!;0=;$1;#2&2"NDWR"e/&(W"S.(*+:!%//#:!"(0(&:"?1?8"
<!!^<!I"

M/'&_"@8" M'++%/.%*&&)" Q8"P/,1),"j8" J,,)+*,3%" T8" d/4*3"A8" K/'1)'%," ?8" bx.)'/.3"S8" `.*,1)" M8" M'(()"A" N<==HRW"
7*/+3%$*")g_2*,"/,1",%3.)2*,"-(*+%*-"/,1"2&'3/3F%),*V"[*_"(&/_*.-"%,"3F*"&*2'4*^"P.$4*C$;>!-_4C%)-%-W"o:!Jf/:!
L*&:"=H8"!GHI^!GGHW"

7%+F3*." b" N!IIGRW" e/3*." .*&/3%),-" )6" (&/,3-" %," 3F*" 6%*&1V" -)4*" +)44*,3-" )," 3F*" 4*/-'.*4*,3" )6" -*&*+3*1"
(/./4*3*.-8"o:!Jf/:!L*&:"<[8"!^GW"

7%0F-[_" D8" D%/,2" b8" #F'4/," d8" #F'&/*$" U8" S/$&*3)$/" #8"P%33&*." 7" N<==9RW"eF*," 1*6*,-*" (/3FZ/_-" +)&&%1*W" EF*"
.*-(),-*")6"%+2C$'*/-$-!3)"/"+)4C%,/3%),")6"1.)'2F3"/,1"F*/3"-3.*--W"?#20&"?.c-$*#:!?7<A'!HL>^!HIHW"

#/&&*)8" #W" !IL>W" e/3*." .*&/3%),-" (/./4*3*.-" )6" 3Z)" #%+%&%/," -(*+%*-" )6" N(0(1$*! NT.)',1-*&R" 4*/-'.*1" C_" 3F*"
(.*--'.*"C)4C"3*+F,%X'*W"K(<!?.c&*#:"2=8"!GL:!LLW"

#/,3)-" 78" bx.)'/.3" S8" #%2/'1" #8" E)'/3%" S8" M'(()" A" N<==!RW" \g%1/3%$*" C'.-3" %," /&6/&6/" N$0*+.$4*C$;>! >(#$#*&$!
-_4C%)3%+"%,3*./+3%),W"O*#:!?#20&!O$1+*C!T0&(+21&:"?<8"LH^LIW!

#%,2F"KK8"QF/4C&%--"\D8"#F/.4/"K"N!IIGR"7*+*,3"/1$/,+*-"%,"+)Z(*/"C.**1%,2W"J,V"A1$/,+*-"%,"+)Z(*/".*-*/.+F"
NKK"#%,2F8"S7"P)F/,./v8"j?"S/-F%*&&8"D?@"d/+[/%8"*1-WRW"JJEA:dJ7QA#8"JC/1/,8"((">=^9I"

E%&%)'%,*" eW" N<==LRW" ?3'1*" 1*" &/" -_4C%)-*" 5" 7F%0)C%'4" +F*0" &BA./+F%1*" N%+21.$-! .c/*=2(2" DWR" V" A-(*+3-"
4%+.)C%)&)2%X'*-8"(F_-%)&)2%X'*-8"*3"/2.),)4%X'*-WEFY-*"1*"4/2%-3*.8"?@#A"N*g8"J@AI8"?&"F/../+F"W"A&2Y.%*8"L9"("
*3"/,,*g*W"

E_.**8"PWEW"/,1"bWEW"b/44*&W"!IG<W"EF*"4*/-'.*4*,3")6"3F*"3'.2)."(.*--'.*"/,1"Z/3*.".*&/3%),-")6"(&/,3-"C_"
3F*"(.*--'.*"C)4C"3*+F,%X'*W"o:!Jf/:!L*&:"B78"<HG:<L<W"

" "



!=>"

K*5*.%$,$)&%$"+'#"+$%".$+-'$+'!F$+&'

e/,2"d',F)'"
F(-(+&$H$12&$*0!O*0$&*+$0=!I(0&+(5!N&2&(!^*+(-&+c!%'>$0$-&+2&$*0!

"

"

"
"

"



!=9"

"
"

"
"

"



!=;"

"
"

"
"

"



!=H"

"

"
"

"



!=G"

"

"
"

"



!=L"

"
"

"

"



!=I"

"

"

"



!!="

"

"

"
"



!!!"

"

"

"



!!<"

"

"

"



!!>"

"

"

"



!!9"

"

"

"



!!;"

"

"

"
"



!!H"

"
"

"

"



!!G"

"

"

"



!!L"

"

"

"



!!I"

"

"



!<="

"

"

"
"



!<!"

"

"

"



!<<"

"
"

'
' '



!<>"

(*.0$/$' *)"5$5%*#$)$' *' 5"5%*+$;$8$%J' +*8' ;&)$+"' :*8' 8&-"' L&$0&5F&A' $+' c*+$&' WL&$0&5F&'
Z&5$+'(95%&$+&;$8$%]'C+$%$%&%$0*X'

@%+"M/+%,%!8"?1"P)..%-),<8"S/$%1"b/.(*.<"
7!R0$B(+-$&A!'(=#$!N&;'$!'(##2!I2#2C+$2!
8!R0$B(+-$&c!*H!M($1(-&(+!WRqX!

I*++(-/*0'$0=!2;&.*+a!K:!?21$0$:!JQ>2$#a!,$#2/21$0$d.*&>2$#:1*>!

"

J&"C/+%,)"1*&" &/2)"@/%$/-F/8" -%3'/3)" %,"j*,%/8"/"!LI="4"-W&W4W8"L="[4"/",).1"1%"@/%.)C%8" &',2)" %&" ./4)"
).%*,3/&*" 1*&&/" T./,1*" U/&&*" 1*&" 7%63" A6.%+/,)8" F/" -'C%3)" 1%" .*+*,3*" '," 6).3*" /'4*,3)" 1*4)2./6%+)W"
@')$*" )(().3',%35" )++'(/0%),/&%" ,/3*" +)&" 4/--%++%)" -$%&'(()" 1*&&/" 6&).%+)&3'./" *" 1%" +)&3%$/0%),%" 1%"
).3/22%" /1" /&3)" $/&).*" /22%',3)" N(%-*&&%8" 6/2%)&%,%8" ()..%8ÜR" 1*-3%,/3%" /&&B*-().3/0%),*8" F/,,)"().3/3)" &/"
()()&/0%),*"1/";=W==="/"ÅG==W===",*&"2%.)"1%"$*,3B/,,%W"@),)-3/,3*"&B/CC),1/,0/"1%".%-).-*",/3'./&%8"&/"
()()&/0%),*".*-%1*,3*"F/"-+/.-/"1%-(),%C%&%35"1%"C*,%"1%"(.%4/",*+*--%35"N/+X'/8"+%C)8"*,*.2%/R"*"$%$*"%,"
2./,"(/.3*"/"-3.*33/"1%(*,1*,0/"1/&&)"-6.'33/4*,3)"1%.*33)"1%"*+)-%-3*4%",/3'./&%W"O,B%,1/2%,*"+),1)33/"
3./" %" .*-%1*,3%" 1%" +)4',%35" -*&*0%),/3*" 3./" 2&%" /C%3/,3%" 1*&&/" 0),/" /1%/+*,3*" /&" &/2)"F/" .%$*&/3)" +F*" &/"
4/22%)."(/.3*"1*2&%"/C%3/,3%"Y"+)-+%*,3*"1*&&/"+),3%,'/"(*.1%3/"1%"$/&).*"1*&"+/(%3/&*",/3'./&*"/"+/'-/"
1*&"-)$./-6.'33/4*,3)"*"1*&"1*2./1)"/4C%*,3/&*"+/'-/3)"1/"/2.%+)&3'./"%,3*,-%$/"4/"/,+F*"1/"(./3%+F*"
1%"/2.%+)&3'./"1%"-'--%-3*,0/"()+)".*-(),-/C%&%W"

D)" -3'1%)" 1*&" ./(().3)" 3./" &*" ()()&/0%),%" *1" %&" &).)" /4C%*,3*" /33./$*.-)" &/" +),+*0%),*" 1*%" -*.$%0%"
*+)-%-3*4%+%"Y"(/.3%+)&/.4*,3*" %,1%+/3)"(*."4*33*.*"/" &'+*"*&*4*,3%"1%"+.%3%+%35"*"1*2./1)"*"/&"3*4()"
-3*--)")(0%),%"()--%C%&%"(*."',)"-$%&'(()"-)-3*,%C%&*W"

"

C8')&6$%&8*'+&%9.&8*'

J&"C/+%,)"1%"@/%$/-F/"2)1*"1%"',"/(().3)"+)-3/,3*"1%"/+X'*"1)&+%"1%")33%4/"X'/&%358"6*.3%&%"-')&%"$'&+/,%+%8"
6).*-3*"(.%4/.%*8"(./3*.%*8"0),*"'4%1*8"/+X'*"(*-+)-*W"D/"6*.3%&%35"1*%"3*..*,%"*1"%&"+&%4/"3*4(*./3)"-%"
/--)+%/,)" /&&/" -+/.-/" )++)..*,0/" 1%" 4/&/.%/" N/" +/'-/" 1*&&B/&3%3'1%,*R" *" /1" '," *&*$/3/" C%)1%$*.-%35"
+)4(.*,1*,3*" -)(./33'33)" '++*&&%" *" 4/44%6*.%W" D/" 1%-(),%C%&%35" 1%" /+X'/" 1)&+*" Y" (/.3%+)&/.4*,3*"
(.*0%)-/"-*"-%"+),-%1*./"+F*"%&"j*,%/"Y"+)(*.3)"(*."%&"G=w"1/"-'(*.6%+%"/.%1*"*"-*4%:/.%1*"NA#AD-R8"*"+F*"
&)" -3*--)" C/+%,)" +),6%,/" 1%.*33/4*,3*" +)," &*" -/$/,*" /.%1*" 1*&" +)4(&*--)" C/-/&*"4*3/4).6%+)" 1*&&/"
U/&&*"1*&"7%63W"J&"C/+%,)"1%"@/%$/-F/"*-().3/".%-).-*",/3'./&%"*1"/&%4*,3/.%"$*.-)"/&3.%"3*..%3).%"1*&"j*,%/W"
S/&" !II<8" ',/" 1*.%$/0%),*" *-().3/" /+X'/" 1/&" C/+%,)" (*." /((.)$$%2%),/.*" &/" +%335" 1%" @/['.'" +F*"
-+/.-*22%/"1%".%-).-*"%1.%+F*"(.)(.%*W"T./0%*"/&&B'3%&%00)"1%"6),3%"1%"*,*.2%/"2*)3*.4%+/"*1"%1.)*&*33.%+/"*"/"
+)&3%$/0%),%" %,3*,-%$*" 1%" 6%).%" *1" ).3/22%" (*." &B*-().3/0%),*8" %&" C/+%,)" 1%" @/%$/-F/" +),3.%C'%-+*"
-%2,%6%+/3%$/4*,3*"/&"MJD",/0%),/&*W"

D/" 3'3*&/" 1*&" (.*0%)-)" +/(%3/&*" ,/3'./&*" 1%" @/%$/-F/" 1*$*" 3*,*." +),3)" 1*&" +)4(&*--)" 1%" -*.$%0%"
*+)-%3*4%+%"1%"+'%"6.'%-+*"&/"()()&/0%),*W"D)"-6.'33/4*,3)"*++*--%$)"1*%"3*..*,%"*"&B/++.*-+%'3/"(.*--%),*"
-'&&*".%-).-*",/3'./&%"N/+X'/8"&*2,/4*8"(%/,3*"4*1%+%,/&%8"6/',/"-*&$/3%+/8"ÜR"-3/"().3/,1)"/&&/"(*.1%3/"1%"
6*.3%&%35"*"(.)1'33%$%35"1*2&%"/2.)*+)-%-3*4%8"*"/&&B*.)-%),*"1%"-*.$%0%"*+)-%-3*4%+%".*2)&/3).%"N1%-(),%C%&%35"
*" X'/&%35" 1*&&B/+X'/R8" +'&3'./&%8" *" 1%" -)-3*2,)W" J&" &*2/4*" 1%.*33)" *-%-3*,3*" 3./" &/" -)(./$$%$*,0/" 1*&&*"
+)4',%35"*" &/"-)-3*,%C%&%35"1*&"+/(%3/&*",/3'./&*" %4(&%+/"+F*"-3./3*2%*"1%"3'3*&/"1*&&/"6',0%),/&%35"1*2&%"
*+)-%-3*4%"+)%,+%1/,)"+),"-3./3*2%*"1%"+))(*./0%),*"/&&)"-$%&'(()"*"1%"&)33/"/&&/"()$*.35W"

A"@/%$/-F/"X'*-3/"-6%1/"Y"(/.3%+)&/.4*,3*"1%66%+%&*"/"+/'-/"1*&&B/&3*.,/,0/"1%"/,,/3*"/.%1*"/1"/,,/3*"1%"
(%)22*"/CC),1/,3%W"D/"(.)6),1%35"1*&"&/2)"Y"(/--/3/"1/%">"/%"!;"4",*&"+).-)"1*2&%"'&3%4%"!=="/,,%8"',/"



!<9"

-%3'/0%),*" +F*" .*,1*"1%66%+%&*" 2*-3%.*" &/"1%-(),%C%&%35" %1.%+/"*" &B'3%&%00)"1*&&*" -'(*.6%+%" /2.%+)&*" $%+%,*"/&"
&/2)W"

"

C8')&6$%&8*'9#&+"'

J" 6.'%3).%" 1*&" +/(%3/&*" ,/3'./&*" 1*&" C/+%,)" 1%" @/%$/-F/" +)4(.*,1),)" +)4',%35" ,'4*.)-*" *" 4)&3)"
1%$*.-%6%+/3*W" D/" ()()&/0%),*" /33'/&4*,3*" .*-%1*,3*" -%" Y" -3/C%&%3/" ,*&&/" 0),/" %," (*.%)1%" .*+*,3%" *1" %,"
(/.3%+)&/.*" /" (/.3%.*" 1/2&%" /,,%" }H=" /" -*2'%3)" 1*&&/" 1%+F%/./0%),*" 1%" %,1%(*,1*,0/" [*,%)3/W" O,"
X'*-3%),/.%)"%,1%.%00/3)"/%".*-%1*,3%"1*&&/"-)&/"0),/".%(/.%/"1*&"&/2)"F/".%$*&/3)"&/"(.*-*,0/"1%"*-(),*,3%"
1%"',/"1)00%,/"1%" 3.%Cp"1%$*.-*"(.)$*,%*,3%"1/&&*" .*2%),%"(%p"1%-(/./3*"1*&"j*,%/"*"1%"X'/-%"/&3.*33/,3%"
2.'((%"1%".*-%1*,3%"1%",/0%),/&%35"*-3*./W"D/"1%$*.-/").%2%,*"1*2&%"/C%3/,3%"+)-3%3'%-+*".%++F*00/"+'&3'./&*8"
4/"/&" 3*4()"-3*--)" ./((.*-*,3/"',/"-6%1/W"?--/"+)4().3/"',/" 6./44*,3/0%),*"1*&" 3*--'3)"-)+%/&*"*"
&B%,1*C)&%4*,3)"1*&"()3*,0%/&*"+),3.%C'3)"1*&&*"+),)-+*,0*"3./1%0%),/&%"/&&/"2*-3%),*"-)-3*,%C%&*"1*&&*"
.%-).-*W" D/" 1*6%,%0%),*" 1%" -)&'0%),%" (/.3*+%(/3*" .%+F%*1*" -(*--)" &',2F%" ,*2)0%/3%" +),1)33%" %," (%++)&*"
/--*4C&**"6).4/3*"1/%"./((.*-*,3/,3%"(%p"/33%$%"1*&&*"+)4',%35W"

D*" /33%$%35" /2.%+)&*" .%-(*++F%/,)" X'*-3/" %,*.*,3*" 1%$*.-%35" 1%" 4*00%" *" 1%" +),)-+*,0*W" A33'/&4*,3*8"
/++/,3)"/"3*+,)&)2%*"1B/$/,2'/.1%/"+)4*"-*..*"/"+)&3%$/0%),*"%1.)(),%+/8"%..%2/0%),*"2)++%/"/"2)++%/"*"
%..%2/3).%" .)3/,3%" r(%$)3s" 1%" /4(%*" 1%4*,-%),%" %,3.)1)33%" 1/" +)4(/2,%*" 4'&3%,/0%),/&%8" (*.-%-3*" ',/"
1%66'-/" /2.%+)&3'./" ,)," %..%2'/" 1%" -'--%-3*,0/" C/-/3/" -'&&B'3%&%00)" 1*&&/" 0/((/" *" 1*&" r(/,2/s" N4/+F*3*"
&)+/&*R"+),1)33/"1/"4%2&%/%/"1%"/2.%+)&3).%"1%"*-3./0%),*"-)+%/&*"4)&3)"4)1*-3/"&/"+'%"-)(./$$%$*,0/"Y"/"
.%-+F%)",),"/((*,/"$*,2),)"/"4/,+/.*"+),1%0%),%"+&%4/3%+F*")33%4/&%8" %,"(/.3%+)&/.*" &/".*2)&/.%35"*" &/"
1'./3/" 1*&&*" (%)22*"4),-),%+F*W" @*&&*" 0),*" (%p" /.%1*" (.*$/&*" &/" (/-3).%0%/8"4*,3.*" &*" ()+F*" '&3%4*"
6).*-3*".%4/-3*"-),)"3/2&%/3*"(*."(.)1'..*"+/.C),*"1%"&*2,/W"DB'-)"1*&&*".%-).-*"-%"-3/"6/+*,1)"$%/"$%/"(%p"
%,3*,-%$)W"

"

!"#*'5"5%*+*.*'$'5*.0$/$'*)"5$5%*#$)$d'

D/" r.%+*.+/" 1*&&/" -)-3*,%C%&%35s" (.)+*1*" -)(./33'33)" /33./$*.-)" %&" .%+),)-+%4*,3)" *" &B/,/&%-%" 1%" C'),*"
(./3%+F*"/33'/3*"/"&%$*&&)"&)+/&*W"@'4*.)-*"-)&'0%),%"*66%+/+%"(*."+),3./-3/.*"%&"1*2./1)",*&"C/+%,)"-),)"
-3/3*" -$%&'((/3*" ,*2&%" /,,%" 1/&&*" -3*--*" +)4',%35" &)+/&%" -'&&/" C/-*" 1%" +),)-+*,0*" 3./1%0%),/&%" +F*"
/33%,2),)" /1" /,3%+F%" *X'%&%C.%" 3./" +'&3'./" *" ,/3'./" 4/" /,+F*" -6.'33/,1)" )(().3',%35" )66*.3*" 1/"
3*+,)&)2%*" .*+*,3%" +)4*" %&" r[,)Z:F)Zs" %4().3/3)" 1/" 4'3&%,/0%),/&%" /,2&):)&/,1*-%" -(*+%/&%00/3*" %,"
6&).%+)&3'./W"

D*" /33%$%35" 1%" .%+*.+/" -+%*,3%6%+/" F/,,)" (.)2.*--%$/4*,3*" /--',3)" '," ,')$)" .')&)V" ,)," -)&)" /33%$%35"
+),)-+%3%$*8" 4/" .%+*.+/" 1%" -)&'0%),%" +),+.*3*" /" (.)C&*4%" +)4*" 1*-*.3%6%+/0%),*8" 1*6).*-3/0%),*8"
1*2./1)"1*&"-')&)"*"1*&&*"/+X'*"1)&+%W"#)&)"+),"&B/33'/0%),*"+),+.*3/"1%"X'*-3*"-)&'0%),%"(./3%+F*"('n"
3.)$/.*" 6),1/4*,3)" ',B/33%$%35" *1'+/3%$/" 1%" -*,-%C%&%00/0%),*" 1*&&/" ()()&/0%),*" /&&)" -$%&'(()"
-)-3*,%C%&*"*"/&&/"(.*-/"1%" +)-+%*,0/"1*&" +/(%3/&*",/3'./&*"+)-3%3'%3)"1/%"4)&3*(&%+%" -*.$%0%"*+)-%-3*4%+%"
)66*.3%"1/&"C/+%,)W"

S'./,3*" X'*-3)" (*.+).-)" Y" /((/.-)" +F%/./4*,3*" +)4*" &B'-)" ./0%),/&*" 1*&&*" .%-).-*" %1.%+F*" *1" %&"
.%(.%-3%,)"1*&&/" 6',0%),/&%35"1%"*+)-%-3*4%"/+X'/3%+%" N1%2F*8" 3)..*,3%8" 0),*"'4%1*8" &/2F%R"-%/,)"*&*4*,3%"
+)-3/,3%"1*&&*"(./3%+F*"2*-3%),/&%"(%p"$%.3')-*W"J&".%(.%-3%,)"1*2&%"*+)-%-3*4%"/+X'/3%+%"2/./,3%-+*"%,6/33%"/&"
3*4()"-3*--)"&/"6',0%),/&%35"1%",'4*.)-%"/&3.%"-*.$%0%"*+)-%-3*4%+%"*"6).,%-+*"-(*--)"&/"-)&'0%),*"+F%/$*"
(*." C&)++/.*" -%3'/0%),%" 1%" 1*2./1)W" A1" /--%-3*.*" %,%0%/3%$*" $)&3*" /1" '," '3%&%00)" ./0%),/&*" 1*&&B'-)"
1*&&B/+X'/"F/"+),3.%C'%3)"/,+F*"',/".*+*,3*".%6).4/"1*&&/",).4/3%$/",/0%),/&*".%2'/.1/,3*"&/"2*-3%),*"
1*&&*" .%-).-*" %1.%+F*" Nj*,_/"e/3*." D/Z" <==<R8" +)," &/" +.*/0%),*" 1%" ,')$*" %-3%3'0%),%" (/.3*+%(/3*" 1/%"
.*-%1*,3%"*"&/"6/+%&%3/0%),*"1%"(.)+*--%"1%"+),1%$%-%),*"1*&&*".*-(),-/C%&%35W"



!<;"

>+&8$5$':$'*5*#6$')"+).*%$';&5&%$'59'*56*.$*+/*'8")&8$'

Q%.+/"I=="(%++)&%"%,$/-%"6'.),)"+)-3.'%3%"2%5"/"4*35"1*&"!I=="1/%"+)&),%"%,2&*-%8"(.%4%"+)&3%$/3).%"1*&&*"/&3*"
$/&&%" 1*&" C/+%,)8" (*." 6/." 6.),3*" /&&/" $/.%/C%&%35" 1*&&*" (.*+%(%3/0%),%8" 1*3*.4%,/3*" 1/&&/" +/(.%++%)-/"
/&3*.,/,0/"1%"-3/2%),%"-*++F*"*"(%)$)-*8"2/./,3*,1)"+)-t"1%-(),%C%&%35"1%"/+X'/"(*."&B/2.%+)&3'./"1'./,3*"
'," (*.%)1)" (%p" *-3*-)" *" 4/,3*,*,1)" ',/" 4/22%)." '4%1%35" ,*&" -')&)" N4)1*./0%),*" 1*&&B*-+'.-%),*"
3*.4%+/8" -)-3*2,)" /" +%+&%" &)+/&%" 1%" *$/()./0%),*:(.*+%(%3/0%),*RW" J&" 1*2./1)" 1%" X'*-3*" .%-).-*" 1)$'3)"
/&&B%4(.)$$%-/" (/.3*,0/" 1*%" +)&),%" /" -*2'%3)" 1*%"4)3%" ()()&/.%" (*." &B%,1%(*,1*,0/" 1*&" j*,%/" /&&B%,%0%)"
1*2&%" /,,%" }H=8" *" '," '&3*.%).*" 1%-C)-+/4*,3)8" F/,,)" .%1)33)" &/" X'/&%35" *" &/" 1%-(),%C%&%35" 1%" /+X'/"
+),3.%C'*,1)"/&&/"1*-*.3%6%+/0%),*"*"1*2./1)"1*&"-')&)W"

"

"
F$=2!2CC20'*02&2!0(##G2#&2!B2##(!'(#!^$;>(!"$#=$#!WL21$0*!'$!K2$B2-.2X!

"

Q)," %" .*+*,3%" +/4C%/4*,3%" 1*4)2./6%+%" *" +&%4/3%+%8" &/" -)-3*,%C%&%35" 1*&&*" /33%$%35" /2.%+)&*" ,*&" C/+%,)"
1%(*,1*8" )22%" /,+)." (%p" +F*" /&&)./8" 1/" ',B/33*,3/" 2*-3%),*" 1*&&*" .%-).-*" %1.%+F*" *" 1/&&/" ./++)&3/" *"
-3)++/22%)" 1*&&B/+X'/" (%)$/,/" 4*1%/,3*" %&" .%(.%-3%,)" 1%" (%++)&%" %,$/-%" .%4/-3%" 1/" /,,%" -*,0/"
4/,'3*,0%),*8"4*1%/,3*" %,6%&3./0%),*" /--%-3%3/" 1*&&B/+X'/" 1%" -+)..%4*,3)" -'(*.6%+%/&*8" *" %,6%,*" +)," &/"
./++)&3/" 1*&&B/+X'/" /1" '-)" ()3/C%&*" 1/%" 3*33%" 1*&&*" +/-*W" J&" .%(.%-3%,)" 1%" (%++)&%" %,$/-%" +),-%-3*"
,*&&B*$*,3'/&*".%(/./0%),*"1*&&/"C/..%*./"+F*"6).4/"&/"1%2/"*",*&".%(.%-3%,)"1*&&/"$*2*3/0%),*".%(/.%/"+),"
6',0%),*"6%&3./,3*"N(/(%.)"*1"/&3.*"+%(*./+**",*&"C/--)"C/+%,)8"C/4Cp"*"2%',+F%",*&&B/&3)"C/+%,)RW"O,/"
4%2&%).*"X'/&%35"1*&&B/+X'/"Y")33*,'3/" +)," &/" -*(/./0%),*"4*1%/,3*" .*+%,0%),%"1%" ',/"(.%4/"().0%),*"
1*&&B%,$/-)"1*-3%,/3/"/&&B/((.)$$%2%),/4*,3)"1%"/+X'/"/1"'-)"1)4*-3%+)8"1/"',/"().0%),*"(%p"/"$/&&*"
1*-3%,/3/"/&&B/CC*$*./4*,3)"1*&"C*-3%/4*W" D/" .*/&%00/0%),*"1%"(.)2*33%"1%" .%(.%-3%,)"1%"(%++)&%" %,$/-%" -%"
/.3%+)&/" +)," &/"(/.3*+%(/0%),*"1%",/-+*,3%" r/--)+%/0%),%"1%" 6.'%3).%"1%" -*.$%0%" %1.%+%s" Ne/3*."7'./&"O-*.-"
A--)+%/3%),-8"e7OA-R8"(.*$%-3*"1/&&/"&*2%-&/0%),*",/0%),/&*W"E/&*"(.)+*--)"1%".%+*.+/"*"1%"/33'/0%),*"1%"
r-)&'0%),%" (/.3*+%(/3*" 1/&" C/--)s" +)-3%3'%-+*" ',B%,3*.*--/,3*" *-(*.%*,0/" 1/&" (',3)" 1%" $%-3/" 1*&&/"
2*-3%),*"-)-3*,%C%&*"C/-/3/"-'&&/"1%66'-%),*"1*&&*".*-(),-/C%&%35W"

" "



!<H"

D/" .%4)0%),*" 1%" -*1%4*,3%" 1/2&%" %,$/-%" ,)," Y" (./3%+/C%&*" (*.+Fx" .%+F%*1*.*CC*" '," %,$*-3%4*,3)"
*+),)4%+)" 3.)(()" ),*.)-)W" D/" 3'3*&/" 1*2&%" %,$/-%" 1/&&B%,-/CC%/4*,3)" Y" /33'/3/" +)," %&" +),3.)&&)"
1*&&B*.)-%),*" 1*%" $*.-/,3%" (%p" /" .%-+F%)W" J," /&+',*" 0),*" (/.3%+)&/.4*,3*" .%(%1*" *" /" 6).3*" .%-+F%)" 1%"
*.)-%),*8" %" +),3/1%,%" 1*&&B/&3)" C/+%,)" (*.+*(%-+),)" '," 4)1*-3)" +)4(*,-)" /,,'/&*" N/2c>(0&! H*+!
(1*-c-&(>!-(+B$1(-R8"./++)&3)"3./"2&%"/2.%+)&3).%"-%3'/3%"%,3).,)"/&"&/2)8"%,"+/4C%)"1%"',/"&).)"/1*-%),*"/"
(./3%+F*"+)&3'./&%"+F*"2/./,3%-+),)"',/"4%2&%).*".*-%-3*,0/"/&&B*.)-%),*W"h'*-3*"(./3%+F*"(.)3*22),)"%&"
&/2)"1/&&B%,-/CC%/4*,3)"*"1/&&B*'3.)6%00/0%),*"1)$'3/"/&&B/(().3)"1%",'3.%*,3%W"D/"$/&'3/0%),*"1%"X'*-3%"
C*,*6%+%".*-3/"/((.)--%4/3%$/" %,"X'/,3)".%+F%*1*.*CC*"',)"-6).0)" %,$*-3%2/3%$)"+),-%-3*,3*"*"+)-3)-)8"
+),-'4/,1)".%-).-*"+F*"Y"(.*6*.%C%&*"%,$*-3%.*"%,"'&3*.%).%"/33%$%35W"

J," ./.%" +/-%8" &*" +)4',%35" &)+/&%" F/,,)" /1*.%3)" -(),3/,*/4*,3*" /" (.)2*33%" 1%" $*.)" *" (.)(.%)" .%(.%-3%,)"
/4C%*,3/&*" 1*2&%" %,$/-%" 4*1%/,3*" %,3*.$*,3%" (%p" +)-(%+'%W" A" .%1)--)" 1*&" $%&&/22%)" 1%" TZ/[%),2)8" /1"
*-*4(%)8" '," /4(%)" 2%/.1%,)" -*(/./" &/" 0),/" .*-%1*,0%/&*" 1/&&/" 0),/" .%(/.%/" 1*&&/" 1%2/" +F*" +)-3%3'%-+*"
&B',%+/"6),3*"1%"/+X'/"1%-(),%C%&*"(*."&/"+)4',%35"&)+/&*W"h'*-3/"C/..%*./"$*.1*"(*.4*33*"1%"2/./,3%.*"
',/"+)..*33/"X'/&%35"1*&&B/+X'/"6%&3./,1)"2&%"-+/.%+F%"(.)$*,%*,3%"1/&&*"+/-*l"%,)&3.*"%&"2%/.1%,)"Y"4)3%$)"1%"
).2)2&%)"(*." &/"+)4',%35" &)+/&*8" &')2)"1%" %,+),3.)"/1%C%3)"/,+F*"/" .%3%" .*&%2%)-%8"*" -*1*"1%"',"$%$/%)"1%"
(%/,3*"4*1%+%,/&%" +)," 6',0%),*" *1'+/3%$/" (*." &/" -+')&/" &)+/&*W" J&" 2%/.1%,)" Y" -3/3)" .*/&%00/3)" +)," +%.+/"
!;W===" *'.)" ./++)&3%" 1/" (/.3*" 1%" /--)+%/0%),%" $)&),3/.%*" 1%" +%33/1%,%W" O,/" -)44/" ./22'/.1*$)&*" -*"
+),-%1*./3/",*&"+),3*-3)"1*&&B*+),)4%/".'./&*"1*&&/"+)4',%35"%,"X'*-3%),*W"

M%p" /" $/&&*8" ,*&&/" 0),/" /" -/$/,/" /.%1/8" '," /2.%+)&3).*" *-(*.3)" %," /2.%+)&3'./" -)-3*,%C%&*" N1*0-(+B2&$*0!
2=+$1;#&;+(R8" F/" 6),1/3)" ,*&&/" -'/" (%++)&/" 6/33).%/" 1%" -)&%" <" F/8" '," +*,3.)" .'./&*" 1%" /11*-3./4*,3)"
N@1/C%C%" ?,$%.),4*,3/&" Q),-*.$/3%),"Q*,3.*8"@?QQR" ,*&" X'/&*" /++)2&%*" 2.'((%" 1%" +),3/1%,%" &)+/&%" (*."
+).-%" 1%" 6).4/0%),*" -*33%4/,/&%W" D*" (./3%+F*" %&&'-3./3*",*&"@?QQ" -%" C/-/,)" %,3*./4*,3*" -'"4/3*.%/&%" *"
(.)+*--%" (.)1'33%$%" &)+/&%8" +F*" X'%,1%" ,)," ,*+*--%3/,)" 1%" %,$*-3%4*,3%" (*." %&" 3./-6*.%4*,3)" 1%"
+),)-+*,0*W"

"

"
S(+4*!-&2'$*!'$!+211*#&2!'(##(!21E;(!'$!'(H#;--*!-;/(+H$1$2#(!

WK'2C$C$!J0B$+*0>(0&2#!I*0-(+B2&$*0!I(0&+(X!



!<G"

A" $/.%*" 3*+,%+F*" 1%" -3)++/22%)" 1*&&B/+X'/" (%)$/,/8" ./++)&3/" -%/" 1/%" 3*33%" +F*" +)4*" -+)..%4*,3)"
-'(*.6%+%/&*8"%&"@?QQ"/--)+%/"',"(%++)&)"-3/2,)"(*."%&".%+%+&)"1*&&*"r/+X'*"+F%/.*s",*&"X'/&*"-),)"/&&*$/3%"
(*-+%W"J,)&3.*"-),)"4*--*"%,"(./3%+/"3*+,%+F*"1%"./++)&3/"*"3./33/4*,3)"1%"*-+.*4*,3%"/,%4/&%"*1"'4/,%"
(*." &/" (.)1'0%),*" 1%" +),+%4%" *" C%)2/-W" D*" +)&3%$/0%),%" 4%-3*" 1%" +*.*/&%8" &*2'4%" *1" /&C*.%" 1/" 6.'33)"
/--%+'./,)" ',"4/22%)." )4C.*22%/4*,3)" 1*&" -')&)" ^" X'%,1%" ',/" .%1'0%),*" 1*&&/" 3*4(*./3'./" *1" ',/"
4%2&%)." +),-*.$/0%),*"1*&&B'4%1%35"1*&" -')&)" ^" *1"',/" 2./," $/.%*35"1%" (.)1)33%" .%1'+*,1)" %&" .%-+F%)"1%"
-'C%.*"(*.1%3*"/"+/'-/"1%"*(%1*4%*"1%"(/./--%3%")"4/&/33%*"+F*"6/,,)"-3./2*",*&&*"4),)+)&3'.*W"

D/" .%++/" C%)1%$*.-%35" $*2*3/&*" 1*&&*" 6).*-3*" (.%4/.%*" (.*-*,3%" ,*&" C/+%,)" Y" $/&).%00/3/" 1/%" (.)1)33%"
,/3'./&%" +.*/3%" 1/"%H+$120! ^*+(-&8" 1%33/" (.%$/3/" /" .*-(),-/C%&%35" -)+%/&*8" +F*" 1/" /&+',%" /,,%" -*&*0%),/"
-*4*,3%"1%"(%/,3*"4*1%+%,/&%"*"+F*"F/"-$%&'((/3)"',"$%$/%)"+)4(.*,1*,3*"(%p"1%"!;="-(*+%*"1%"/&C*.%"*1"
/.C'-3%"&)+/&%"+),"(.)(.%*35"3*./(*'3%+F*W"J"(.)1)33%"+)-4*3%+%"*"4*1%+%,/&%"+)44*.+%/&%00/3%"1/"%H+$120!
^*+(-&"4%./,)"/&&/".*/&%00/0%),*"1%"',B*+),)4%/"C/-/3/"-'&&/"+),-*.$/0%),*"/33%$/"1*&&*"6).*-3*",/3'./&%8"
/&3*.,/3%$/"/&"1%-C)-+/4*,3)"*1"/&"&).)".%4(%/00)"4*1%/,3*"3*..*,%"+)&3'./&%W"

"

"
^*+(-&2!/+$>2+$2!U#*-.*!P*0=2$!0(##G2#&*!O2+>20(&!WL21$0*!'(#!M2=*!K2$B2-.2X!

A,+F*"%,"(.)--%4%35"1*&&/"/+X'*"1*&" &/2)8",),"4/,+/,)"*-*4(%"1%"C'),*"(./3%+F*W"`%,"1/2&%"/,,%"H=8" %"
+)&),%"%,2&*-%8"+F*"-%"*./,)"X'%"%,-*1%/3%"2%5"$*.-)"2&%"%,%0%"1*&"!I==8"F/,,)".%-*.$/3)"&/"0),*".%(/.%/"/&&/"
6&)./" *" 6/',/" -*&$/3%+/" +.*/,1)" '," *,).4*" (/.+)" (.%$/3)" +F*" -%" *-3*,1*" (*."4%2&%/%/" 1%" *33/.%" 3'33)"
%,3).,)"/&&*".%$*"1*&"&/2)"*"+F*"+)-3%3'%-+*"2./,1*"/33./33%$/"(*."%&"3'.%-4)W"A&"1%"6').%"1%"X'*-3/"6/-+%/"1%"
.%-(*33)8"-*..*"*-3*-*"(.)1'+),)"6%).%"(*."%&"4*.+/3)"*'.)(*)"*1"/-%/3%+)")66.*,1)"&/$).)"/"4%2&%/%/"1%"
)(*./%" *" (.)1'+*,1)" %,3.)%3%" +),-%-3*,3%" (*." %&" 2)$*.,)" ,/0%),/&*W" J" (.%,+%(/&%" %4(/33%" 1%" X'*-3/"
6&).%+)&3'./"-'"$/-3/"-+/&/"+)4(.*,1),)"%&"(.*&%*$)"1%"/+X'/"1%.*33/4*,3*"1/&"&/2)"*"&)"-(/.2%4*,3)"1%"
.*-%1'%" 1%" 6*.3%&%00/,3%" *" (*-3%+%1%" ,*&&B/4C%*,3*" +%.+)-3/,3*W" M*." &*,%.*" 3/&%" %4(/33%8" /&+',%" 6&).%+)&3).%"
/33'/,)" %&" .%+%+&)"*".%'3%&%00)"1*&&*"/+X'*"1%"(.)+*--)"*"-)-3*,2),)"&)"-$%&'(()"1%"'," &/C)./3).%)"(*." &/"
(.)1'0%),*"1%"3*+,%+F*"1%"+),3.)&&)"1*%"(/./--%3%"4*1%/,3*"&)33/"C%)&)2%+/W"



!<L"

C8'.9"8"':*88&'.$)*.)&'5)$*+%$,$)&'

@),)-3/,3*" X'*-3%" +/-%" %,+)./22%/,3%8" 4)&3*" /.**" 1*&" C/+%,)" -),)" -)22*33*" /" 1%-3.'0%),*" 1%" 6).*-3*"
(.%4/.%*8"1*2./1)"1%" 0),*"'4%1*8"*.)-%),*"1*%" -')&%8"1./-3%+/" .%1'0%),*"1*&&/"(.)6),1%35"1*&&/" 6/&1/"*"
1*-*.3%6%+/0%),*W"M*."3.)$/.*"-)&'0%),%"/1/33*"/".%-(),1*.*"/"X'*-3*"+.%3%+%358"Y"%,1%-(*,-/C%&*"+/4C%/.*"
%&" .')&)" 1*&&/" .%+*.+/W" M*." (%p" 1%" 9=" /,,%8" %&" C/+%,)" Y" -3/3)" )22*33)" 1%" -3'1%" -'&&/" C%)1%$*.-%35" *" -'&&/"
6',0%),/&%35" 1*%" (.%,+%(/&%" *+)-%-3*4%" /&&)" -3/3)" ,/3'./&*8" (.%,+%(/&4*,3*" X'*&&)" &/+'-3.*" *" X'*&&)"
6).*-3/&*W"#)&)"1%".*+*,3*8" &/"-)-3*,%C%&%35"1*%"-*.$%0%"*+)-%-3*4%+%")66*.3%"1/&"C/+%,)",*&"-')"+)4(&*--)"
/&&*"+)4',%35"'4/,*".*-%1*,3%"F/"/--',3)"',".')&)"+*,3./&*",*&&B/33*,0%),*"1*%".%+*.+/3).%W"

D/" .%+*.+/" F/" 1)$'3)" +/4C%/.*" -3.'4*,3%" 1B%,1/2%,*" *" 1B%,3*.(.*3/0%),*" *1" /1)33/.*" )C%*33%$%"
+)4(.*,1*,3%".*/&%00/0%),%"+),+.*3*"N+)-3.'0%),*"1%"-3/2,%"(*."/&&*$/4*,3)"1*&"(*-+*8".%(.%-3%,)"1%"0),*"
'4%1*8" (.)4)0%),*" 1%" /--)+%/0%),%" +)," 6%,/&%35" -(*+%6%+F*8" +).-%" 1%" 6).4/0%),*R8" /33%$%35" 1%"
-*,-%C%&%00/0%),*"1*&&/"()()&/0%),*8"*1"/33%$%35"+),)-+%3%$*".%$)&3*"/1"',B/,/&%-%"1%"4/22%)."1*33/2&%)"1*&"
./(().3)"*-%-3*,3*"3./"&/"()()&/0%),*".*-%1*,3*"*1"%&"+/(%3/&*",/3'./&*"(*."6/.".%-/&3/.*"C*,*6%+%"&*2/3%"/"
-*.$%0%"+'&3'./&%"*".*2)&/3).%8")&3.*"+F*"1%"-)&)"/((.)$$%2%),/4*,3)W"

"

P&'L&0&5F&'Z&5$+'(95%&$+&;$8$%]'C+$%$&%$0*'

D/" -3./3*2%/" /33'/3/" 1/&&/" @/%$/-F/" K/-%," #'-3/%,/C%&%3_" J,%3%/3%$*" N@K#J8" +),-).0%)" 1%" .%+*.+/3).%"
1*&&BO,%$*.-%35" 1%" D*%+*-3*.8" O,%$*.-%35" 1%" @/%.)C%8"P'-*)" j*,%)3/" 1%" #3).%/" @/3'./&*8" O,%$*.-%35" 1*&&/"
Q/&/C.%/8"ÜR"4%./" /" $/&).%00/.*" *" 1%66),1*.*" *-*4(%" +),+.*3%" 1%" C'),*"(./3%+F*" 2%5" .*/&%00/3%" /" &%$*&&)"
&)+/&*8"C/-/3%"-'"4/3*.%/&%"*"3*+,)&)2%*"&)+/&%"/"C/--)"+)-3)8"1%"/4(%/"1%66'-%),*W"E/&%"-)&'0%),%"()--),)"
*--*.*"3./-4*--*"4*1%/,3*"*-(*.3%"1*&"()-3)8"X'%,1%"'3%&%00/,1)" &%,2'*" &)+/&%" N#Z/F%&%"*" &%,2'*"3.%C/&%RW"
A66.),3/.*" %" (.)C&*4%" +)," -3.'4*,3%" *" &%,2'*" &)+/&%" Y" &/" $%/" (%p" 1%.*33/" (*." 1%66),1*.*" &/" (.*-/" 1%"
+)-+%*,0/"1*&&*"(.)C&*4/3%+F*"(.%).%3/.%*"1/"(/.3*"1*&&/"()()&/0%),*".*-%1*,3*W"

@K#J" -$)&2*" (*.%)1%+/4*,3*" +).-%" %,3*,-%$%" 1%" 6).4/0%),*" (*." rA4C/-+%/3).%" 1*&&B/+X'/s" (.*--)" ',"
/++/4(/4*,3)" -'&&/" .%$/" 1*&" &/2)W" M*." ',/" -*33%4/,/8" *-(),*,3%" 1%" $/.%*" +)4',%35" 1*&" C/+%,)"
-*&*0%),/3%" (*." 2*,*.*8" *35" *1" 3%()&)2%/" 1%" /33%$%35" *+),)4%+/8" -),)" %,$%3/3%" /" -*2'%.*" (.*-*,3/0%),%8"
*-*.+%3/0%),%" %," &/C)./3).%)8" *-+'.-%),%" *" 6%&4/3%" .%2'/.1/,3%" %&" +%+&)" 1*&&B/+X'/8" %&" 6',0%),/4*,3)" 1*2&%"
*+)-%-3*4%"/+X'/3%+%"1*&"C/+%,)8"%&" &).)"4),%3)./22%)8"&/"./++)&3/"*"&)"-3)++/22%)"1*&&B/+X'/"(%)$/,/8"&/"
$/&).%00/0%),*" 1%" 6),3%" 1%" /((.)$$%2%),/4*,3)" 4*1%/,3*" 3*+,%+F*" 1%" ('.%6%+/0%),*" 1*&&B/+X'/" /1" '-)"
()3/C%&*W"A"&).)"-3*--%"3)++F*.5"%&"+)4(%3)"1%"3./-4*33*.*"X'*-3*"+),)-+*,0*"%,"-*,)"/&&*"&).)"+)4',%35"
^" )2,%" /4C/-+%/3).*" 1)$.5" 6).4/.*" !=" (*.-),*" :" /4(&%6%+/,1)" &B*66*33)" 1%" -*,-%C%&%00/0%),*" /" &%$*&&)"
&)+/&*W"A&3.*" 3%()&)2%*"1%"+).-%" -3/,,)",/-+*,1)"/" .%+F%*-3/"1*&&*"-3*--*"+)4',%35" &)+/&%8" +)4*" %&" +).-)"
rQ),3/1%,%"/4%+%"1*&&B/+X'/s"C/-/3)"-'"3*+,%+F*"1%"./++)&3/"*"-3)++/22%)"1*&&B/+X'/"(%)$/,/8"/2.%+)&3'./"
-)-3*,%C%&*" *" 3*+,%+F*" 1%" +),-*.$/0%),*" 1*%" (.)1)33%" /2.%+)&%W" ?,3./4C*" %" +).-%" -%" -$)&2),)" +)," &/"
(/.3*+%(/0%),*"1%",'4*.)-%"*-(*.3%"&)+/&%"*1"*'.)(*%"+F*"/(().3/,)"&*"&).)"*-(*.%*,0*"+),)-+%3%$*"/1"',"
(.)2./44/"1%"6).4/0%),*"C/-*"1*-+.%33)"%,"',"C.*$*"4/,'/&*W"

A++/,3)"/%"+).-%"1%"6).4/0%),*"6%,/&%00/3%"/&&/"1%66'-%),*"1%"(./3%+F*"-)-3*,%C%&%8"@K#J"+),1'+*"/33%$%35"1%"
4),%3)./22%)"1*&&/"X'/&%35"1*&&*"/+X'*" N/,/&%-%" +F%4%+F*"*"C%)&)2%+F*R8"1*&&/"C%)1%$*.-%35" N$*2*3/0%),*"
.%(/.%/" *" '++*&&%R" *" 1*&&/" 6',0%),/&%35" 1*2&%" *+)-%-3*4%" NJ,1%+*" 1%" `',0%),/&%35" M*.%&/+'/&*" *" J,1%+*" 1%"
`',0%),/&%35" `&'$%/&*8" C/-/3%" -'&&/" -3.'33'./" *" +)4()-%0%),*" 1*&&/" $*2*3/0%),*" .%(/.%/R" '3%&%00/,1)"
$)&),3/.%" &)+/&%" N/,+F*" X'%" %" $)&),3/.%" -),)" /11*-3./3%" 4*1%/,3*" -*4%,/.%" %,3*,-%$%" *1" *-+'.-%),%R" 8"
-$%&'(()" 1%" 3*+,%+F*" 1%" .%(.%-3%,)" 1%" *+)-%-3*4%" *" 1%" r[*_" -(*+%*-s" N.%(.%-3%,)" 1*&" (/(%.)" ,*&&*" 0),*"
.%(/.%*R8" *" $/&).%00/0%),*"1%" .%-).-*" /" -)-3*2,)"1%" ',/" &).)" +)..*33/" 2*-3%),*" N+)-3.'0%),*"1%" -3/2,%" 1%"
(%-+%+)&3'./8" 1%" 0),*" '4%1*" /.3%6%+%/&%" (*." %&" 3./33/4*,3)" 1%" /+X'*" .*6&'*8" (.)1'0%),*" 1%" C.%X'*33*-"
4*1%/,3*"&/"+/.C),%6%+/0%),*"1*&"(/(%.)RW"



!<I"

J,6%,*8" @K#J" F/" +)-3%3'%3)" ',B/--)+%/0%),*" +'&3'./&*" &)+/&*" NQ)44',%3_:C/-*1" Q),-*.$/3%)," `%&4%,28"
QKQ`R" 6%,/&%00/3/" /&&/" .*/&%00/0%),*" 1%" 1)+'4*,3/.%" -'&&B/4C%*,3*" *" -'&&/" $/&).%00/0%),*" 1%" .%-).-*"
,/3'./&%W" h'*-3*" /33%$%35" F/,,)" +)4().3/3)" ',/" -*.%*" 1%" Z).[-F)(" .%2'/.1/,3%" 3*+,%+F*" 1%" .%(.*-/"
1%2%3/&*" *" 4),3/22%)W" J" 6%&4/3%" 1%" QKQ`" -%" -),)" .%&*$/3%" *-3.*4/4*,3*" *66%+/+%" ,*&" 1%66),1*.*" &*"
*-(*.%*,0*"4/3'./3*"1/"@K#J",*&"+).-)"1*2&%"'&3%4%"1'*"/,,%"1%"/33%$%35W"

"

P&'5,$:&'*+*.-*%$)&'

S%"1%66%+%&*"+),3.)&&)8".*-3/,)"&/"+.*-+*,3*"1)4/,1/"*,*.2*3%+/"*"&/"(.*--%),*"1*4)2./6%+/8"/&%4*,3/3*"
*--*"-3*--*"1/&&)"-$%&'(()"*"-)-3*,'3*"1/"4*++/,%-4%"/".*3.)/0%),*"()-%3%$/W"J&"C%-)2,)"1%"+)4C'-3%C%&*"
(*." &/" +)33'./" 1*%" +%C%" +),3%,'/" /" -)-3*,*.*" %&" (.*00)" 1*&" +/.C),*" 1%" &*2,/" (.)1)33)" ,*&" C/+%,)" *1"
*-().3/3)" 6%,)" /&&/" +/(%3/&*W" @),)-3/,3*" %&" 1%$%*3)" 1%" (.)1'..*" +/.C),*&&/" /" (/.3%.*" 1/&" 3/2&%)" 1*&&*"
6).*-3*8" %&" $/&).*" 1*&" +/.C),*" 1%" &*2,/" %," /&+',%" $%&&/22%" 1*&" C/+%,)" -'(*./" X'*&&)" 1*&&*" (/3/3*8" 6/33)"
(/.3%+)&/.4*,3*" 2./$*" %," '," (/*-*" +F*" .*2)&/.4*,3*" -)66.*" 1%" %,-'66%+%*,0/" /&%4*,3/.*W" D)" -(*33.)"
1*&&B/$/,0/.*" 1*&&/" 1*6).*-3/0%),*" *" 1*&&)" -3./$)&2%4*,3)" 1*%" +%+&%" +&%4/3%+%" &)+/&%" +F*" ,*" +),-*2'*"
.*-3/,)"',/"-6%1/"(/.3%+)&/.4*,3*"1%66%+%&*W"J&"C/+%,)"1*&"&/2)"@/%$/-F/"(.)1'+*"*,*.2%/"2*)3*.4%+/"*1"
%1.)*&*33.%+/8"4/"%"6.'%3).%"1%"X'*-3*".%-).-*".%-%*1),)",*&&/"+/(%3/&*"@/%.)C%"4*,3.*"%".*-%1*,3%"1*&"C/+%,)"
.%*-+),)"/"4/&/(*,/"/"()3*.-%"(*.4*33*.*"%&"+),-'4)"1%"',"(/%)"1%"&/4(/1%,*W"O,/"-)&'0%),*"()--%C%&*"
()3.*CC*" *--*.*" &)" -$%&'(()" 1*&&B*,*.2%/" *)&%+/" *q)" -)&/.*" +),"4*3)1%" 1%" -3)++/22%)" 1*&&B*,*.2%/" +F*"
(*.4*33/,)" (.)1'0%),*" *1" '3%&%00)" r)66:2.%1s8" /1" *-*4(%)" 4*1%/,3*" &/" (.)1'0%),*" 1%" %1.)2*,)W"
A33'/&4*,3*"2&%"*&*$/3%"+)-3%"1%"X'*-3*"3*+,)&)2%*",),",*"(*.4*33),)"',B/((&%+/0%),*"1%66'-/W"

"

R+"'5-9&.:"'0*.5"'$8',9%9."'

A"-*2'%3)"1%"',"(.)2.*--%$)"+/&)"1*&"&%$*&&)"1*&&*"/+X'*"1*&"&/2)"+'&4%,/3)"$*.-)"&/"6%,*"1*&"<==I"+),"%&"
.*-3.%,2%4*,3)"1*&&/"0),/".%(/.%/"*" &/"+)4(/.-/"1%"<"C/+%,%"-*(/./3%",*&"+).()" &/+'-3.*8"/33'/&4*,3*" %&"
&%$*&&)"Y".%-/&%3)"*1"%&" &/2)"F/"./22%',3)"',B*-3*,-%),*"-'(*.%).*"/"X'*&&/"4/%"./22%',3/",*2&%"'&3%4%";="
/,,%W"h'*-3/"/4(%/"$/.%/C%&%35"1*&&*"+),1%0%),%"%1.)&)2%+F*8"+F*"/&3*.,/"(*.%)1%"1%"/CC),1/,0/"/"(*.%)1%"
1%"*-3.*4/"-%++%358"4*33*"/".%-+F%)"&/"(./3%+/C%&%35"1%"6).4*"1%"2*-3%),*"-)-3*,%C%&*W"J,)&3.*8"&/"$/.%/C%&%35"
-)33)&%,*/"+)4*"&*"+),1%0%),%"+&%4/3%+F*"(.*$/&*,3%"-%/,)"6).3*4*,3*"1%(*,1*,3%"1/"(.)+*--%"+&%4/3%+%"/"
&/.2/"-+/&/8"&*2/3%"/1"',"+%+&)"1*&&B/+X'/"+F*"+)4(.*,1*"&B*$/()./0%),*"1*2&%")+*/,%"*1"%&"3./-().3)"1*&"
$/().*"/+X'*)"-'"&',2F*"1%-3/,0*W"

DB/33'/&*" -3/3)" 1%" /CC),1/,0/" 1%" .%-).-*" %1.%+F*" ,)," 1*$*" 1%-3)2&%*.*" &B/33*,0%),*" 1/&&/" ,*+*--%35" 1%"
3./33*,*.*"%&"(%p"/"&',2)"()--%C%&*"&B/+X'/",*&&B/&3)"C/+%,)8"./&&*,3/,1),*"%&"1*6&'--)"/"$/&&*8"/'4*,3/,1)"
&/"(*.+*,3'/&*"1%"'4%1%35"1*%"-')&%W"#)&)"+)-t"-/.5"()--%C%&*"+),3./-3/.*"%&"(.)2.*--%$)"%,/.%1%4*,3)"1*&"
C/+%,)" +),-*2'*,3*" &/" 1*6).*-3/0%),*" *" &/" 1%66'-%),*" 1%" +)&3'.*" -3/2%),/&%" +F*" *-(),2),)"
(*.%)1%+/4*,3*"%&"-')&)"/&"1%--*++/4*,3)8"/&&B/'4*,3)"1%"3*4(*./3'./8"/&&/"4%,*./&%00/0%),*"1%"4/3*.%/"
).2/,%+/"*"/&" +),-*2'*,3*" .%&/-+%)"1%"Q\<8" +)4*"1%4)-3./3)"1/"b*--&*.)$|"*"M)[).,_" N<=!=R",*&" &).)"
-3'1%)"1*&&*"6).*-3*"1*&&B/&3%(%/,)"1*&"P/'"/1%/+*,3*"/&"C/+%,)"1%"@/%$/-F/W" J&".%(.%-3%,)"1%"0),*"'4%1*"
,/3'./&%"*"/.3%6%+%/&%"N(%++)&%"%,$/-%R8"+)-t"+)4*"&/"3'3*&/"1*&&*"6).*-3*",/3'./&%"*"&/"1%66'-%),*"1%"(./3%+F*"
/2.)6).*-3/&%"%,"3*..*,%"+)&3%$/3%".*-3/,)"1%"*&*$/3/"(.%).%35"(*."()3*,0%/.*"%&"+),3.)&&)"1*&&/"$*2*3/0%),*"
-'&" +%+&)" 1*&&B/+X'/" ./66).0/,1)" %&" (.)+*--)" 1%" r()4(/" C%)3%+/s" 1*-+.%33)" 1/" P/[/.%*$/" *" T).-F[)$"
N<=!=RW"

D/"6),3*"(.%,+%(/&*"1%"+/(%3/&*",/3'./&*",*&"K/+%,)"1%"@/%$/-F/".%-%*1*",*&&/"-'/"(.)--%4%35"/%"+)-%11*33%"
r+/-3*&&%"1B/+X'/s"N<2&(+!&*<(+-R"./((.*-*,3/3%"1/&&*"6).*-3*"(.%4/.%*"1%"/&3/"4),3/2,/"NÅ>==="4"/W-W&WR"
1*&&/"+/3*,/"1*&"@_/,1/.Z/"*"1*&"+)4(&*--)"1*&"P/'W"D/"()4(/"C%)3%+/"*-*.+%3/3/"1/"X'*-3*"6).*-3*"
/33./*"*"+),1*,-/"/.%/"'4%1/"3./-().3/3/"1/%"4),-),%"*".%6).,%-+*"(*.%)1%+/4*,3*"%&"C/+%,)"1%"/(().3%"
%1.%+%".*2)&/,1)"&*"+),1%0%),%"%1.)&)2%+F*W"



!>="

D/" +),+*0%),*" 1*%" -*.$%0%" *+)-%-3*4%+%" 6).,%-+*" ',B/((.)(.%/3/" $%-%),*" )&%-3%+/" 1*%" ./(().3%" 3./" &*"
()()&/0%),%" .*-%1*,3%" *1" %&" &).)" /4C%*,3*W" A&" 3*4()" -3*--)" .%4/,*" *-3.*4/4*,3*" +)4(&*--)" ()3*."
X'/,3%6%+/.*"%&"C*,*6%+%)")33*,'3)"1/"-*.$%0%".*2)&/3).%"+)4*"&/"(.*$*,0%),*"1*&&B*.)-%),*8"&/".*2)&/.%35"
1*&"+%+&)" %1.)&)2%+)8" %&"4/,3*,%4*,3)"1*&&/"+)(*.3'./"$*2*3/&*"/&"-')&)8" %&" +),3*,%4*,3)"1*&&B/'4*,3)"
1*&&*"3*4(*./3'.*8"%&"+),3.%C'3)"/&".%&/-+%)"1%"2/-"-*../W"

"

"

Z$;8$"-.&,$&'

b*--&*.)$/"MW"*"M)[).,_"dW"N<=!=R"?66*+3-")6"P/'"`).*-3"+&*/."+'3"),"3*4(*./3'.*"1%-3.%C'3%),"/,1"F_1.)&)2_")6"
+/3+F4*,3" &/[*-"@/['.'"/,1"@/%$/-F/V"(.*&%4%,/._" -3'1_W" J,V")2&(+!20'!0;&+$(0&!>202=(>(0&! $0!02&;+2#! 20'!
1*0-&+;1&('!<(&#20'-"ÇU_4/0/&"dW8"*1WÉ"#(.%,2*.8"@*Z"f).[8"((W"<H>:<G>W"

P/[/.%*$/" AWPW" *" T).-F[)$" UWTW" N<=!=R" EF*" K%)3%+" M'4(V" +),1*,-/3%),8" /34)-(F*.%+" 1_,/4%+-" /,1" +&%4/3*W"
T0&(+02&$*02#!o*;+02#!*H!)2&(+";N9RV>H;:>L;W"

" "



!>!"

C8'5$5%*#&'Q&88*.&+$'*'8*'59*'.*)*+%$'&668$)&/$"+$'

U?@A@]J\"U/&&*./,%"
'
T.*#*55&'
'
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-'(*.6%+%*"3./33/3/"6%,)"/"<==="*33/.%"/&&B/,,)W"
J&" .%3).,)"*+),)4%+)"(*." &*"()()&/0%),%" &)+/&%" Y" $%-%C%&*"1)()"()+F%"4*-%8" (*." $%/"1*&" &'--'.*22%/.*"1%"
*.C*"+F*"()--),)"6)./22%/.*"2&%"/,%4/&%W"
D/"3*+,%+/"1%"&/$)./0%),*"1*&&/"3*../"+),"3/&*"-%-3*4/"Y"/1/33/"/,+F*"/&&B/2.%+)&3'./W"Q),"&/"+.*-+%3/"1*&&*"
(%/,3*8"%&"4%+.):+&%4/"-%"4)1%6%+/"()-%3%$/4*,3*W"D/"-*4%,/"+)4C%,/3/"1%"(%/,3*"&*2,)-*"*"&*2'4%,)-*"
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'
' '



!>H"

C'6&5)"8$'*."5$'*'*,,*%%$':*88&'8&0".&/$"+*'Q&88*.&+$'
'

$
T#!-$&*!'$!L2#$04;*!$0!2;&;00*!899Y5!/+$>2!'(##G2BB$*!'(#!/+*=(&&*!

!
!!

!
T#!-$&*!'$!L2#$04;*!2!$0$4$*!>2==$*!899\5!/+$>2!'(##2!#2B*+24$*0(!

!



!>G"

!
O2==$*!899\5!#2B*+24$*0(!1*0!2+2&+*!lF(#H$0*k!2!L2#$04;*!

!

!
T#!-$&*!'$!L2#$04;*!'*/*!#(!/+$>(!/$*==(!'$!=$;=0*!899\!



!>L"

!
T#!-$&*!'$!L2#$04;*!$0!2;&;00*!899\5!'*B(!#2!B(=(&24$*0(!r!0*&(B*#>(0&(!1+(-1$;&2!2!-(=;$&*!'(##2!

#2B*+24$*0(!1*#!N$-&(>2!32##(+20$!
!

!
%01*+2!$#!-$&*!'$!L2#$04;*!$0!2;&;00*!899\!

"
  



!>I"

D/".%3*,0%),*"1%"/+X'/",*&"3*..*,)"+),-*,3%3/"1/&&/"&/$)./0%),*"+)&"4*3)1)"U/&&*./,%",),"-)&)"+),-*,3*"
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!W K*,*6%+%"*+)&)2%+%V"+),"&B/1)0%),*"1*&"#%-3*4/"U/&&*./,%8"&/"+)(*.3'./"$*2*3/&*"-%"Y"
/++.*-+%'3/" 1*&" 9=w" *" &B/&3*00/" 1*&&*" (%/,3*" 1*&" ;=wW" D/" C%)1%$*.-%35" Y" /'4*,3/3/" (*."
*66*33)"1*&&/".%3*,0%),*"1*%"-*4%"().3/3%"1/&"$*,3)",*%"C/+%,%"1%"3*../"6*.3%&*"*"4).C%1/W"
<W D/" (*.+*,3'/&*" 1%" .)33'./" 1*&" -')&)" /"4*00)" &/$)./0%),*" U/&&*./,%" Y" 1%" 4%,%,)"
%4(/33)8"+%.+/"%&"!>:!Gw"1*&&/"-'(*.6%+%*"3)3/&*W"D*"&%,**"1%"&/$)./0%),*"-),)"1%-3/,0%/3*"1%"
X'/33.)"/"-*%"4*3.%" &B',/"1/&&B/&3./8".%-(*33)"/%"1'*"4*3.%"-+/.-%"-)&%3/4*,3*"/1)33/3%8"*" %"
C/+%,%" +),-*,3),)" ./++)&3/" 1%" /+X'/" (%)$/,/" )2,%" -*33*"4*3.%8" *&%4%,/,1)" %" 6*,)4*,%"
/&&'$%),/&%8"/'4*,3/,1)",)3*$)&4*,3*"&/".%3*,0%),*"1%"/+X'/",*&"3*..*,)W"
>W J&" +)-3)" 1%" &/$)./0%),*" .*2%-3./3)" 1'./,3*" &*" (.)$*" -(*.%4*,3/&%8" %,+&'1*,1)"
+/.C'./,3*8" 4/,)1)(*./8" 4/,'3*,0%),*" *" '-'./" )" -$/&'3/0%),*" 1*&&*" /33.*00/3'.*8"
,),+Fx" %" +)-3%" 1%" 2*-3%),*8" Y",)," -'(*.%).*" /" <!;"f'/,"(*." *33/.)8" &/11)$*" %&" +)-3)"1%"
&/$)./0%),*"+),"-%-3*4%"+),$*,0%),/&%"Y"1%"+%.+/"II="f'/,W""
9W D/"$*&)+%35"*" &B*66%+%*,0/"1%"/66).*-3/0%),*"+)&" #%-3*4/"U/&&*./,%"Y"/++.*-+%'3/"1%"
)&3.*" ;=" $)&3*" *" &B/1/33/C%&35" 1*&&*" O,%35" E*+,%+F*" P*++/,%00/3*" +),-*,3*" &/" ./(%1/"
/66).*-3/0%),*"/,+F*"1%"/.**"%,"(*,1*,0/W"
;W D/" (*.+*,3'/&*" 1%" -)(./$$%$*,0/" 1*&&*" (%/,3*" -*4%,/3*" Y" -'(*.%).*" /&" I=w8"
&/11)$*" X'*&&/" 1*&&*" (%/,3*" 3./(%/,3/3*" Y" 1%" 2./," &',2/" %,6*.%).*W" A&" +),6.),3)" 3./"
&/$)./0%),*"4*++/,%00/3/"+),$*,0%),/&*"*" &/$)./0%),*"+)&"#%-3*4/"U/&&*./,%8" &/"+.*-+%3/"
1*&"-*4%,/3)"('n",),"*--*.*"$%-%C%&*"/,+F*"(*."1'*"/,,%")".%-'&3/.*"6/&&%4*,3/.*8"4*,3.*"
,*&"-*+),1)"+/-)"%"-'++*--%"-%"+),-3/3/,)",*&&B/.+)"1*&&/"-3*--/"-3/2%),*W"

O,/" 1*-+.%0%),*" 1*33/2&%/3/" 1*%" &/$).%" -$)&3%" %," 1'*" /,,%" 1%" (.)$*" -(*.%4*,3/&%" Y" 1%-(),%C%&*" %,V"
F33(VqqZZZW$/&&*./,%W+)4q1)+'4*,3/0%),*WF34"
"
ALLEGATO DATI DI BASE PER LA MONGOLIA INTERNA 
 
PLUVIOMETRIA 300 mm 
2 Trattoristi 
Giorni lavoro\anno: 120 
Ore lavoro\giorno: 10 
Ore lavoro\anno: 1200 
Velocità di lavorazione media: 5km\ora = 50km\giorno 
Distanza tra le linee di lavorazione: 4 metri 
Numero di file per ettaro: 25 
Ettari lavorati\giorno: 20 
Ettari lavorati\anno: 2400 
Microbacini per ettaro: 350 
Microbacini per anno: 840,000 
Pioggia direttamente raccolta per ettaro nei bacini: 510 m3 

50% di pioggia di run-off raccolta sul terreno non lavorato che entra nei microbacini 1240 m3 

Pioggia totale raccolta per ettaro: 1750 m3 

Pioggia totale raccolta nei 2400 ha lavorati\anno: 4,200,000 m3 

Metri cubi scavati giornalmente: 7,000 
Metri cubi scavati annualmente: 840,000 
COSTI 
Costo intervento all’ora:! 40 x 1200 ore = ! 48,000\anno 
Costo totale\anno diviso 2400 ha: i 20 ! \ha 
Costo seme\ha: ! 4 x 2400 ha = ! 9600 
"
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/++).1)" %,3*.,/0%),/&*" 2%'.%1%+/4*,3*" $%,+)&/,3*" )$*" %" 3*4%" 1*&&B/4C%*,3*" *" 1*&&)" -$%&'(()"
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Sempre in tema di condizionamenti antropici degli equilibri idrogeologici del territorio pugliese, non 
bisogna trascurare gli effetti fortemente negativi e difficilmente reversibili prodotti dalla diffuse azioni 
di riconversione agricola delle aree incolte e boscate dell’altopiano della Murgia. Dette aree infatti 
(Figura 3), la cui estensione secondo recenti studi supera i 50.000 ettari (Boccaccio, 2005), negli ultimi 
20-30 anni, sono state oggetto di profondi mutamenti nelle caratteristiche dei suoli connessi ad una 
generalizzata azione di “frantumazione dei suoli” e “spietramento”, incentivata tra l’altro da miopi 
politiche comunitarie di miglioramento fondiario, consistente principalmente nella macinazione ed 
eliminazione dello scheletro calcareo per fare posto a suoli artificiali maggiormente idonei alle 
coltivazioni cerearicole in asciutto. L’effetto di tali azioni è stato quello di aumentare drasticamente i 
deflussi superficiali e i conseguenti effetti erosivi sul territorio, a discapito dell’aliquota di infiltrazione 
delle acque meteoriche, utile alla ricarica della falda carsica e al mantenimento degli equilibri 
idrogeologici dell’intero acquifero. Effetti in tal senso si sono manifestati diffusamente nel corso di 
eventi meteorici estremi registrati negli ultimi anni, originando significativi incrementi del trasporto 
solido e dei conseguenti danni agricoli dovuti al repentino accumulo degli stessi materiali in aree 
pianeggianti o depresse. 

 

 

Figura 3. Le aree dell’Alta Murgia interessate dai fenomeni di “spietramento” 

 
Interventi di riconversione a steppa o di rimboschimento sono auspicabili per queste aree, anche al 
fine di ricostituire le originarie caratteristiche pedologiche e vegetazioni che hanno in passato garantito 
una ricarica consistente e qualitativamente adeguata della falda idrica. 

La forte influenza delle azioni antropiche sulle caratteristiche del bilancio idrologico del territorio 
pugliese appaiono oltremodo testimoniate dagli effetti della progressiva evoluzione della 
contaminazione salina degli acquiferi carsici di tipo costiero diffusamente presenti nello stesso 
territorio. Le acque dolci circolanti in detti acquiferi, di strategica importanza per l’approvvigionamento 
idrico ai fini potabili e irrigui, galleggiano infatti per minore densità, sulle acque salate di intrusione 
marina. I dati resi disponibili dal Piano di Tutela delle Acque della Regione Puglia (1989-2002 – Figura 4) 
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