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1)A)BCB>=@3DECFB>=@38G9 "
"""""""F4H"

g-CE">E"M$.!'-3$"6*-.")*-6$"-)"'I$"+*;&"XT6"!'"3!&-*;6"3$C$'!'-*)"+&!4'-*)6"*&"S8T"
.$3$.6"*3$&"F!H"4*''*)"4!)*%7/"FKH"4*&)"4!)*%7/"F4H"6-(;.!'$1"'&$$"4!)*%7E"

"
:I$" ZXT" %&*1;4$1" 6-C)-+-4!)'" 6*-." )*-6$" !'" -)'$&($1-!'$" 3$C$'!'-*)" .$3$.6/" )*'" !'" 'I$"

I-CI$6'" 1$)6-'7" .$3$.6/" K$4!;6$" 'I$" .$)C'I6" *+" 'I$" 3$C$'!'-*)" K-*%I76-4!." -6*.-)$6" !'" I-CI"
+&!4'-*)!." 4*3$&6" *&" S8T" K$4!($" 3$&7" 6(!.." Fg-CE" cH/" -E$E" 6*-." K!4bC&*;)1" %&*1;4$1"
-)6-C)-+-4!)'"$++$4'6"*)"4!)*%7"&$+.$4'!)4$6"!'"I-CI"3$C$'!'-*)" .$3$.6/"$3$)" 'I*;CI"'I$"!)C.$"
1-++$&$)4$6"K$'[$$)"ZXT" -6*.-)$6" !)1"K-*%I76-4!." -6*.-)$6" !&$"C&$!'$6'" !'" I-CI$6'" 3$C$'!'-*)"
1$)6-'7E",*-.")*-6$"*+"!"XT"-6"'I$"67)$&C-6'-4"&$6;.'"*+"!)C.$"1-++$&$)4$"K$'[$$)"'I$"XT"-6*.-)$6"
[-'I"'I$"K-*%I76-4!." -6*.-)$6"!)1"'I$".$)C'I6"*+" 'I$"K-*%I76-4!." -6*.-)$6E"O$C!'-3$"6*-.")*-6$"
-)1-4!'$6"'I$"ZXT";)1$&$6'-(!'$1"3$C$'!'-*)"!(*;)'"*3$&"1!&b"6*-."K!4bC&*;)1E""
:I$",8XT" !)1"R,8XT" %&*1;4$1" 6(!.." %*6-'-3$" 6*-." )*-6$" !'" .*["3$C$'!'-*)" .$3$.6" !)1"

6(!..")$C!'-3$"6*-.")*-6$"!'"I-CI"3$C$'!'-*)".$3$.6E":I$"6*-.")*-6$"*+"'I$"R,8XT"[!6"6(!..$6'"
!(*)C"'I$"'I&$$"4!)*%7"4!6$6E""
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Y*LI7LAKR!I7*

T)"&$1WOTM"&$+.$4'!)4$"6%!4$/"'I$"'&$!'($)'"*+"'I$"R,8XT"-6*.-)$6"[!6"6I*[)"'*"K$"1-6'-)4'.7"
1-++$&$)'"+&*("'I$"-6*.-)$"%!''$&)6"*+"'I$"*'I$&"XT6E":I$"'&$!'($)'"*+"'I$"R,8XT"-6*.-)$6"4!)"
K$"C&!%I-4!..7"1$'$&(-)$1"K7"!"%!&!K*.!"4;&3$"[-'I"'I$".*4!'-*)"*+"'I$"3$&'$Y"!)1"4;&3!';&$"*+"
'I$" %!&!K*.!" -)+.;$)4-)C" 'I$" !&&!)C$($)'" *+" 'I$" -6*.-)$6E" :I$" R,8XT" -6*.-)$6" [$&$"
1$'$&(-)$1" '*" K$" 'I$" '!)C$)'" .-)$6" *+" 'I$" %!&!K*.!/" FOWPE>H@\@M]P/" [-'I" 'I$" 3!.;$6" *+" 'I$"
R,8XT" -6*.-)$6" $V;!." '*" 'I$" *&1-)!'$6" *+" 'I$-&" '!)C$)'" %*-)'6" %.;6" PE>E" T)" 'I-6" 6$)6$/" 'I$"
R,8XT"4!)"K$"&$+$&&$1"'*"!6"!"%!&!K*.!WK!6$1"XTE"""
:I$6$" +-)1-)C6" %&*3-1$" !" C&!%I-4" -)'$&%&$'!'-*)" *+" 'I$" R,8XT" +*&" !)" -(%&*3$1"

;)1$&6'!)1-)C" *+" 'I$" K-*%I76-4!." 4I!&!4'$&-6'-46" *+" 'I$" R,8XTE" :I$" (*6'" 6-C)-+-4!)'"
1-++$&$)4$" K$'[$$)" 'I$" R,8XT" -6*.-)$6" !)1" *'I$&" 6*-.W!1B;6'$1" XT6" -6" 'I!'" 'I$" R,8XT"
-6*.-)$6" !&$" )*'" )$4$66!&-.7" 4*)3$&C$)'" '*" !" 6-)C.$" %*-)'/" &$6;.'-)C" -)" (*&$" +.$Y-K-.-'7" !)1"
K$''$&" !C&$$($)'"[-'I"3$C$'!'-*)"K-*%I76-4!." -6*.-)$6/" !)1" +;&'I$&" &$1;4-)C" 6*-."K!4bC&*;)1"
-)+.;$)4$6E"0$" +*;)1"R,8XT" -6*.-)$6" '*" 4.*6$.7" !%%&*Y-(!'$" +-$.1W($!6;&$1" !)1"(*1$.$1"
4!)*%7" K-*%I76-4!." -6*.-)$6" *3$&" 1-++$&-)C" 4!)*%7" 6'&;4';&$6" !)1" !" [-1$" &!)C$" 3$C$'!'-*)"
+&!4'-*)/"S8T/"!)1"6*-."4*)1-'-*)6/"-)1-4!'-)C"'I$"&*K;6'")!';&$"*+"'I$"R,8XTE""
g;&'I$&" 6';1-$6"$)4*(%!66-)C"1-++$&$)'"3$C$'!'-*)"4!)*%-$6"[*;.1"K$"K$)$+-4-!." '*"(*&$"

4*(%.$'$.7"$3!.;!'$"'I$"%$&+*&(!)4$"*+"'I$6$"XT6E":I$"1!'!"6$'6";6$1"-)"'I-6"6';17"[$&$"!'"'I$"
C&*;)1".$3$."[-'I*;'"4*)6-1$&!'-*)"*+"!'(*6%I$&-4"$++$4'6E",';1-$6"$3!.;!'-)C"!'(*6%I$&-4"!)1"
K-1-&$4'-*)!."F3-$["!)1"6;)"!)C.$H"$++$4'6"*)"'I$"R,8XT"K-*%I76-4!."-6*.-)$6/"6;4I"!6"'I*6$"
&$%*&'$1" K7" J;$'$" !)1" S-;" _@?`/" [-.." -(%&*3$" *;&" ;)1$&6'!)1-)C" *+" %$&+*&(!)4$" *+" 'I$6$"
-)1-4$6E"

>9Z")E0$.5-$"#/*

0$"'I!)b"#&E"N!;64I"+*&"%&*3-1-)C"'I$"4*&)"4!)*%7"1!'!E"":I-6"[*&b"[!6"+;)1$1"K7"Rd#T,"
4*)'&!4'"OOQPUJ<@PL"F8E"J;$'$HE"

8$+$%$"9$/*

_A`3 RE"8E"Q-.!K$&'/"GE"Q*)9o.$9WZ-V;$&!6/"gE"GE"Q!&4p!WJ!&*/"!)1"GE"R$.-o/"q8"
C$)$&!.-9$1"6*-.W!1B;6'$1"3$C$'!'-*)"-)1$Y/r"!567258*59:;8<9=/.79E"[M="cPcWcAP"
F@PP@H"_1*-jAPEAPAfs,PPcUWU@>?FP@HPPPU=W@`E"

_@`3 tE"gE"J;$((&-4I/"q:I$"Q$*,!-."(*1$.j"!"6-(%.$"!11-'-*)"'*"'I$",8TS"(*1$."'*"
1$64&-K$"1-64*)'-);*;6"&$+.$4'!)4$/r"!567258*59:;8<9=/.79;"\]="U@cWUcA"F@PPAH"
_1*-jAPEAPAfs,PPcUWU@>?FPPHPPA=UWe`E"

_c`3 gE"N!&$'/"!)1"QE"Q;7*'/"qZ*'$)'-!.6"!)1".-(-'6"*+"3$C$'!'-*)"-)1-4$6"+*&"S8T"!)1"
8Z8M"!66$66($)'/r"!567258*59:;8<9=/.79;"U]="AfAWA?c"FAaaAH"_1*-jAPEAPAfsPPcUW
U@>?FaAHaPPPaW5`E"

_U`3 QE"86&!&/"2E":E"t!)$(!6;/"!)1"RE"n*6I-1!/"q26'-(!'$6"*+".$!+"!&$!"-)1$Y"+&*("
6%$4'&!."&$+.$4'!)4$"*+"[I$!'";)1$&"1-++$&$)'"4;.';&!."%&!4'-4$6"!)1"6*.!&"!)C.$/r"
!567258*59:;8<9=/.79>"G\="AWAA"FAa=>H"_1*-jAPEAPAfsPPcUWU@>?F=>HaPAP=W?`E"

_>`3 8E"GE"M-4I!&16*)/"LE"SE"0$-C!)1/"#E"gE"0!B;&!/"#E"#;6$b/"!)1"GE"SE",'$-)$&/"
qR;.'-6-'$"!)!.76$6"*+"6%$4'&!."uK-*%I76-4!."1!'!"+*&"6*&CI;(/r"!567258*59:;8
<9=/.79;"YG="?AW=@"FAaa@H"_1*-jAPEAPAfsPPcUWU@>?Fa@HaPPf@Wd`E"

_f`3 :E"OE"L!&.6*)/"!)1"#E"8E"M-%.$7/"qd)"'I$"&$.!'-*)"K$'[$$)"O#XT/"+&!4'-*)!."
3$C$'!'-*)"4*3$&/"!)1".$!+"!&$!"-)1$Y/r"!567258*59:;8<9=/.79;"^M="@UAW@>@"FAaa?H"
_1*-jAPEAPAfs,PPcUWU@>?Fa?HPPAPUWA`E"

_?`3 <E"G-!)C/"8E"ME"J;$'$/"GE"LI$)/"nE"LI$)/"GE"S-/"QE"n!)/"!)1"eE"<I!)C/"q8)!.76-6"*+"
O#XT"!)1",4!.$1"#-++$&$)4$"X$C$'!'-*)"T)1$Y"M$'&-$3!.6"*+"X$C$'!'-*)"g&!4'-*)/r"
!567258*59:;8<9=/.79"G_G="cffWc?="F@PPfH"_1*-jAPEAPAfsBE&6$E@PPfEPAEPPc`E"
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_=`3 GE"QE"ZE"0E"L.$3$&6/"q:I$"!%%.-4!'-*)"*+"!"[$-CI'$1"-)+&!&$1W&$1"3$C$'!'-*)"-)1$Y"+*&"
$6'-(!'-)C".$!+"!&$!"-)1$Y"K7"4*&&$4'-*)"+*&"6*-."(*-6';&$/r"!567258*59:;8<9=/.79;"
M`="@>Wc?"FAa=aH"_1*-jAPEAPAfsPPcUWU@>?F=aHaPP?fWe`E"

_a`3 RE"RE"X$&6'&!$'$"!)1"NE"Z-)'7E"q#$6-C)-)C"*%'-(!."6%$4'&!."-)1$Y$6"+*&"&$(*'$"
6$)6-)C"!%%.-4!'-*)6/r"%<<<8?.&9:;8@57:A/;8!567258*59:;8UY="A@>UWA@f>"FAaafH"
_1*-jAPEAAPascfE>cf>UA`E"

_AP`38E"ME"J;$'$/"q8"6*-.W!1B;6'$1"3$C$'!'-*)"-)1$Y"F,8XTH/r"!567258*59:;8<9=/.79;*M]="
@a>WcPa"FAa==H"_1*-jAPEAPAfsPPcUWU@>?F==HaPAPfWe`E"

_AA`3gE"N!&$'/"QE"Q;7*'/"!)1"#E"R!B*&/"q:,8XTj"!"3$C$'!'-*)"-)1$Y"[I-4I"(-)-(-9$6"6*-."
K&-CI')$66"$++$4'6"*)"S8T"!)1"8Z8M"$6'-(!'-*)/r"-)"BC21"D&9&3/&98:E6F7:/G68798
.567258:59:/908&93"%@+!**HIJ/"X!)4*;3$&/"L!)!1!/"APWAU"G;.7"Aa=a/"Ac>>WAc>=/"
FAa=aHE"

_A@`3GE"v-/"8E"LI$IK*;)-/"8E"ME"J;$'$/"JE"nE"t$&&/"!)1",E",*&**6I-!)/"q8"(*1-+-$1"6*-."
!1B;6'$1"3$C$'!'-*)"-)1$Y/r"!567258*59:;8<9=/.79;8Y[="AAaWA@f"FAaaUH"
_1*-jAPEAPAfsPPcUWU@>?FaUHaPAcUWA`E"

_Ac`3QE"M*)1$!;Y/"!)1"gE"N!&$'/"qd%'-(-9!'-*)"*+"6*-.W-)1;4$1"3$C$'!'-*)"-)1-4$6Er"
!567258*59:;8<9=/.79"]]="a>WAP?"FAaafH"_1*-jAPEAPAfsPPcUWU@>?Fa>HPPA=fW?`E"

_AU`3JE"n*6I-*b!/":/"R-;&!/"8E"ME"J;$'$/"!)1"NE"QE"Q!)!%*./"q8)!.76-6"*+"3$C$'!'-*)"
-6*.-)$6"-)"&$1WOTM"&$+.$4'!)4$"6%!4$/r"!567258*59:;8<9=/.79;"\Y="cAcWc@f"F@PPPH"
_1*-jAPEAPAfs,PPcUWU@>?FPPHPPAcPWa`E"

_A>`38E"ME"J;$'$/"ME"#E"G!4b6*)/"!)1"#E"gE"Z*6'/"q,%$4'&!."&$6%*)6$"*+"!"%.!)'"4!)*%7"[-'I"
1-++$&$)'"6*-."K!4bC&*;)16/r"!567258*59:;8<9=/.79;8G\="c?W>c"FAa=>H"
_1*-jAPEAPAfsPPcUWU@>?F=>HaPAAAW?`E"

_Af`3NE"RE"#p!9"!)1"QE"8E"N.!4bK;&)/"qM$(*'$"6$)6-)C"*+"(!)C&*3$"K-*%I76-4!."
%&*%$&'-$6j"+&*("!".!K*&!'*&7"6-(;.!'-*)"*+"'I$"%*66-K.$"$++$4'6"*+"K!4bC&*;)1"
3!&-!'-*)"*)"6%$4'&!."3$C$'!'-*)"-)1-4$6/r"%92;8K;87-8!567258:59:;"MY=">cW?c"F@PPcH"
_1*-jAPEAP=PsPAUcAAfPcP>PA@`E"

_A?`3JE"n*6I-*b!/"8E"ME"J;$'$/"!)1":E"R-;&!/"q#$&-3!'-*)"*+"3$C$'!'-*)"-6*.-)$"$V;!'-*)6"
-)"'I$"&$1WOTM"&$+.$4'!)4$"6%!4$/r"%<<<8?.&9:;8@57:A/;8!567258*59:"U[="=c=W=U="
F@PPPH"_1*-jAPEAAPascfE=U@PA@`E"

_A=`3JE"n*6I-*b!/"q3$C$'!'-*)"-6*.-)$"$V;!'-*)6"+*&"!)"!'(*6%I$&$W4!)*%7W6*-."676'$(/r"
%<<<8?.&9:;8@57:A/;8!567258*59:;"YM="AffWA?>"F@PPUH"
_1*-jAPEAAPas:QM,E@PPcE=A??ac`E""

_Aa`3LE"w)6!.!)/"!)1"tE"SE"N*7$&/"qS-)$!&-9$1"3$C$'!'-*)"-)1-4$6"K!6$1"*)"!"+*&(!."
6'!'-6'-4!."+&!($[*&b/r"%<<<8?.&9:;8@57:A/;8!567258*59:;"YM="A>?>WA>=>"F@PPUH"
_1*-jAPEAAPas:QM,E@PPUE=@f?=?`E"

_@P`3<E"G-!)C/"8E"ME"J;$'$/"GE"S-/"nE"LI$)/"q8)"!)!.76-6"*+"!)C.$WK!6$1"[-'I"&!'-*WK!6$1"
3$C$'!'-*)"-)1-4$6/r"T222":&!)6E"Q$*64-E"M$(*'$",$)6E"YY="@>PfW@>Ac"F@PPfH"
_1*-jAPEAAPas:QM,E@PPfE=?c@P>`E""

_@A`30E"N!;64I/"q,*-."K!4bC&*;)1"$++$4'6"*)"&$+.$4'!)4$WK!6$1"4&*%"4*$++-4-$)'6"+*&"
4*&)/r"!567258*59:;8<9=/.79;8Y^="@AcW@@@"FAaacH"_1*-jAPEAPAfsPPcUW
U@>?FacHaPPafWQ`E"

_@@`3tE"gE"J;$((&-4I/"q:I$"Q$*,!-."(*1$.j"!"6-(%.$"!11-'-*)"'*"'I$",8TS"(*1$."'*"
1$64&-K$"1-64*)'-);*;6"4!)*%7"&$+.$4'!)4$/r"!567258*59:;8<9=/.79;8\]="U@cWUcA"
F@PPAH"_1*-jAPEAPAfs,PPcUWU@>?FPPHPPA=UWe`E"

_@c`30E"X$&I*$+/"qS-CI'"64!''$&-)C"K7".$!+".!7$&6"[-'I"!%%.-4!'-*)"'*"4!)*%7"&$+.$4'!)4$"
(*1$.-)Cj"'I$",8TS"(*1$./r"!567258*59:;8<9=/.79;8G^="A@>W"AUA"FAa=UH"
_1*-jAPEAPAfsPPcUWU@>?F=UHaPP>?Wa`E""

_@U`3RE"gE"G!6-)6b-/"qg;)4'-*)!."&$.!'-*)"!(*)C"6;K%-Y$."4!)*%7"4*3$&/"C&*;)1"6I!1*[/"
!)1"-..;(-)!'$1"C&*;)1"!'".!&C$"6!(%.-)C"64!.$6/r"%9L8*7A/52E87-8F172787F2/A&M8
/9:2.G6592&2/798590/955.:E"d&.!)1*/"gS/"FAaaPHE"

http://dx.doi.org.ezproxy.library.arizona.edu/10.1016/S0034-4257(00)00130-9
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_@>`3RE"gE"G!6-)6b-/"!)1"ZE",E"2!C.$6*)/"q:I$"6'&;4';&$"*+"&$1W-)+&!&$1"64!''$&C&!(6"*+"
6$(-3$C$'!'$1".!)164!%$6/r"%<<<8?.&9:;8@57:A/;8!567258*59:E"M\/"UUAWU>A"FAa=aH"
_1*-jAPEAAPascfE@a>fU`E"

_@f`3RE"gE"G!6-)6b-/"!)1"ZE",E"2!C.$6*)/"q26'-(!'-*)"*+"6;K%-Y$."3$C$'!'-*)"4*3$&";6-)C"
&$1W-)+&!&$1"64!''$&C&!(6/r"%<<<8?.&9:;8@57:A/;8!567258*59:E"M[/"@>cW@f?"FAaaPH"
_1*-jAPEAAPascfEUf?P>`E"

_@?`38E"ME"J;$'$/"!)1"JE"S-;/"q8)"$&&*&"!)1"6$)6-'-3-'7"!)!.76-6"*+"'I$"!'(*6%I$&-4W"!)1"
6*-.W4*&&$4'-)C"3!&-!)'6"*+"'I$"O#XT"+*&"'I$"Rd#T,W2d,/r"%<<<8?.&9:;8@57:A/;8
!567258*59:;"UM/"=a?WaP>"FAaaUH"_1*-jAPEAAPascfE@a=PA=`E"

"
:,'"5;'"* <('"5" -6" !" %*6'W1*4'*&" -)" 'I$" #$%!&'($)'" *+" ,*-./" 0!'$&/" !)1" 2)3-&*)($)'!."
,4-$)4$"!'"'I$"5)-3$&6-'7"*+"8&-9*)!E"J$"&$4$-3$1"I-6"N,"+&*("'I$"G-!)CY-"O*&(!."5)-3$&6-'7/"
O!)4I!)C/" LI-)!/" !)1" I-6"R," !)1" ZI#" 1$C&$$6" +&*("N$-B-)C"O*&(!."5)-3$&6-'7/" N$-B-)C/"
LI-)!/"!.." -)"C$*C&!%I7/"-)"Aaa=/"@PP@"!)1"@PPf"&$6%$4'-3$.7E"J-6"&$6$!&4I"-)'$&$6'6"-)4.;1$"
*%'-(-9!'-*)" *+" &$(*'$.7" 6$)6$1" 3$C$'!'-*)" -)1-4$6/" !)1" &$'&-$3!." *+" 3$C$'!'-*)" K-*%I76-4!."
%!&!($'$&6E"
"

>0+%$.)*@3$#$"-6"!"%&*+$66*&"-)"'I$"#$%!&'($)'"*+",*-./"0!'$&"!)1"2)3-&*)($)'!.",4-$)4$"!'"
'I$" 5)-3$&6-'7" *+" 8&-9*)!/" :;46*)/" 8&-9*)!" 5,8"[I$&$" I$" 6$&3$6" !6" %&$6$)'" 4I!-&" *+" 'I$"
-)'$&1-64-%.-)!&7"!4!1$(-4"%&*C&!(/"L*((-''$$"*)"M$(*'$",$)6-)C"!)1",%!'-!."8)!.76-6E"J$"
&$4$-3$1"I-6"R,"+&*("'I$"5)-3$&6-'7"*+"L!.-+*&)-!"!'"N$&b$.$7"!)1"ZI#"+&*("'I$"5)-3$&6-'7"*+"
8&-9*)!" -)" Aa=U/" ;)1$&" 'I$" C;-1!)4$" *+" M!7" #E" G!4b6*)E" J$" -6" !" Rd#T," ,4-$)4$" :$!("
R$(K$&" !)1" -6" &$6%*)6-K.$" +*&" 'I$" 1$3$.*%($)'/" -(%.$($)'!'-*)/" !)1" 3!.-1!'-*)" *+" 'I$"
3$C$'!'-*)" -)1$Y"%&*1;4'6E" "J$" -6"%!&'"*+" 'I$"OZd2,,"Z&$%!&!'*&7"Z&*B$4'",4-$)4$":$!(" '*"
$3!.;!'$" 3$C$'!'-*)" -)1-4$6" !6" $)3-&*)($)'!." 1!'!" &$4*&16" F2#M6HE" "J$" -6" !.6*" !)" !4'-3$"
($(K$&" *+" 'I$" S!&C$W,4!.$" N-*6%I$&$"8'(*6%I$&$" -)" 'I$"8(!9*)" FSN8H" -)'$&1-64-%.-)!&7"
$Y%$&-($)'"!)1"6$&3$6"*)"'I$"21-'*&-!."&$3-$["K*!&1"+*&"M$(*'$",$)6-)C"*+"2)3-&*)($)'E"
"

<("5*A("-6"!"%&*+$66*&"-)"'I$"L*..$C$"*+"M$6*;&4$",4-$)4$"!)1":$4I)*.*C7"!'"N$-B-)C"O*&(!."
5)-3$&6-'7/" N$-B-)C/" LI-)!E" J$" &$4$-3$1" 'I$" N," 1$C&$$" -)" C$*C&!%I7" !)1" R," 1$C&$$" -)"
C&!%I-46"!)1"&$(*'$"6$)6-)C"K*'I"+&*("Z$b-)C"5)-3$&6-'7/"N$-B-)C/"LI-)!"-)"Aa=@"!)1"Aa=>"
&$6%$4'-3$.7E" J-6" &$6$!&4I" -)'$&$6'6" -)4.;1$/" &$(*'$" 6$)6-)C" *+" )!';&!." &$6*;&4$/" &$(*'$"
6$)6-)C"!%%.-4!'-*)6"-)")!';&!."1-6!6'$&"&$1;4'-*)/"(*)-'*&-)C"*+"*4$!)-4"!)1"4*!6'!."$4*.*C7"
K7"&$(*'$"6$)6-)CE"
"
<('53)*C(* -6" 'I$" 1-&$4'*&" *+" 'I$"L$)'$&" +*&"Q.*K!."LI!)C$" !)1"2!&'I"dK6$&3!'-*)6" !)1" !)"
!66*4-!'$"%&*+$66*&"*+"C$*C&!%I7"!'"R-4I-C!)",'!'$"5)-3$&6-'7E"J-6"&$6$!&4I"-)'$&$6'6"+*4;6"*)"
'I$*&$'-4!." 1$3$.*%($)'" !)1" !%%.-4!'-*)6" *+" &$(*'$" 6$)6-)C" '$4I)*.*C-$6" '*" 6';17" 'I$"
17)!(-46"*+"'I$"2!&'Ii6"6;&+!4$"!)1"-'6"$)3-&*)($)'!."-(%!4'6"!'"3!&-!K.$"6%!'-!."!)1"'$(%*&!."
64!.$6E" J$" I!6" %;K.-6I$1" >=" 64-$)'-+-4" !&'-4.$6/" >f" &$+$&$$1" %&*4$$1-)C6" !&'-4.$6/" c" K**b"
4I!%'$&6"!)1"A"K**bE" "J$"I!6"!"N," -)"%I76-46" +&*("J!&K-)":$!4I$&i6"O*&(!."5)-3$&6-'7" -)"
LI-)!E" " J$" 4*(%.$'$1" I-6" (!6'$&i6" !)1" 1*4'*&!'$" 1$C&$$6" -)" 6*-." !)1" [!'$&" 64-$)4$" !'" 'I$"
5)-3$&6-'7"*+"8&-9*)!E"




