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!"YH#$ '&$2&$n>.=)Û40=40+$Z&$X(34D/0./+$]&$Q/6J4a+$(0D$?&$]6./1.+$,<431(E()./0$/5$=/D.>E$=>15()4$
56/E$.0D>=)6.(1$R(=)4R()46$JC$>=.0B$E4EJ6(04$D.=).11()./0$(0D$E4EJ6(04$36C=)(11.a()./0+,$
G"0$%*($#*,(.!9/1&$OH"+$FF&$""GU""V+$GH"MLH"LHGL$GH"M+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&D4=(1&GH"P&HY&HHM&$

!"Y"# $ 7&$20+$^&$f*(/+$^&$c>+$g&$Q(0+$(0D$]&$c.+$,f46/U1.e>.D$D.=3*(6B4$)43*0/1/B.4=$5/6$D4=>15>6.a()./0$
R(=)4R()46K$2$649.4R+,$<,1+($%!,=!'()*+,(9"(#$%!E$($6"9"(#.!9/1&$WG"+$F&$""YVYW+$
GHGGL""LH"L$GHGG+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&`409E(0&GHGG&""YVYW&$

!"YG#$ h&$f*(0B!"#!$%&+$,-4(6Ua46/$1.e>.D$D.=3*(6B4$/5$D4=>15>6.a()./0$R(=)4R()46$JC$4143)6/D.(1C=.=U
64946=4$/=E/=.=$*CJ6.D$=C=)4E+,$<,1+($%!,=!J$#"+!D+,2"00!'(6*(""+*(6.!9/1&$OH+$F&$"H"VPG+$
GHG"LHOLH"L$GHG"+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&`RF4&GHG"&"H"VPG&$

!"YW#$ T&$_6(D14C$(0D$A&$g44+$,S=.0B$)*4$]TA8<$56(E4R/6d$)/$D4941/F$($3/034F)>(1$E/D41K$)43*0.3(1$
=>FF/6)$D/3>E40)&$SA$?09.6/0E40)(1$T6/)43)./0$2B403C+$7(=*.0B)/0+$]'+,$?T2LPHHL<U
"YL"YO+$GH"Y&$$

https://dx.doi.org/10.2172/1013269
https://www.openlca.org/
https://doi.org/10.1016/j.ejor.2015.06.032
https://doi.org/10.1016/j.cpc.2010.12.039
https://doi.org/10.1016/j.jclepro.2007.06.005
https://doi.org/10.1016/j.desal.2016.05.007
https://doi.org/10.1016/j.jenvman.2022.115953
https://doi.org/10.1016/j.jwpe.2021.101962


%(%"

!"YO#$ _&$_(.+$b&$'(61=/0+$2&$T6./6+$(0D$'&$]/>B1(=+$,A/>634=$/5$9(6.(J.1.)C$.0$51/RJ(3d$(0D$F6/D>34D$
R()46$9/1>E4=$56/E$=*(14$/.1$(0D$B(=$R411=+,$<,1+($%!,=!W(2,()"(#*,($%!K*%!$(4!>$0!
/"0,1+2"0.!9/1&$"G+$FF&$"UY+$GH"YL"GLH"L$GH"Y+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&`>/B6&GH"Y&HM&HH"&$

!"YY#$ Z&$'&$]/1(0+$%&$g&$'()*+$(0D$%&$A&$Q/B>4+$,2==4==.0B$)*4$54(=.J.1.)C$/5$>=.0B$F6/D>34D$R()46$5/6$
.66.B()./0$.0$'/1/6(D/+,$72*"(2"!,=!C:"!C,#$%!'()*+,(9"(#.! 9/1&$POHUPO"+$FF&$P"VUPGN+$
GH"NL""LH"L$GH"N+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&=3.)/)409&GH"N&HY&GHH&$

!"YP#$ ?&$^&$Q/>=4+$,Z6(3)>64D$5(.6C)(14=K$%*4$5(.14D$=/3.(1$1.340=4$5/6$>03/0940)./0(1$/.1$(0D$B(=$
D4941/FE40)+,$J5,&!;&!/")&.!9/1&$"W+$F&$Y+$GH"W&$

!"YM#$ -&$2F46B.=+$\&$X>=)(5(+$(0D$A&$\&$](=).D(6+$,20$(0(1C=.=$/5$)*4$.EF(3)$/5$>03/0940)./0(1$/.1$
(0D$B(=$(3).9.).4=$/0$F>J1.3$*4(1)*K$-4R$49.D4034$(36/==$Id1(*/E($3/>0).4=+,$'("+65!
'2,(,9*20.! 9/1&$VM+$F&$"HYGGW+$GHG"LHYLH"L$GHG"+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&4043/&GHG"&"HYGGW&$

!"YN#$ ^&$Q&$Q(BB46)C+$2&$'&$b6/4F=3*+$b&$_&$7(1=*+$b&$b&$AE.)*+$(0D$]&$7&$_/R40+$,\4/B6(F*.4=$/5$
8EF(3)$(0D$)*4$8EF(3)=$/5$\4/B6(F*CK$S03/0940)./0(1$I.1$(0D$\(=$.0$)*4$2E46.3(0$74=)+,$
C:"!'U#+$2#*)"!-(410#+*"0!$(4!7,2*"#5.!9/1&$Y+$0/&$O+$FF&$P"VUPWW+$GH"NL""LH"L$GH"N+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&4@.=&GH"N&HM&HHG&$

!"YV#$ _&$X//0+$<&$<&$Q/55E(0+$^&$-/9(d+$(0D$2&$'(0(=+$8??%*"4!2,(2"?#!9$??*(6@!3$?#1+*(6.!
$($%5I*(6.!$(4!,+6$(*I*(6!X(,M%"46"&$'<'$T64==+$GH""&$

!"PH#$ X&$2&$'>66(0+$,76(FF.0B$I>6$_6(.0=$(6/>0D$A>=)(.0(J.1.)C+,$710#$*($F*%*#5.!9/1&$"+$0/&$"+$FF&$YU
"W+$GHHV&$!I01.04#&$29(.1(J14K$*))F=KLLRRR&EDF.&3/ELGHM"U"HYHL"L"LY&$

!"P"# $ ^&$?&$\6/==+$,]4941/F.0B$3/034F)>(1$E/D41=$5/6$E/0.)/6.0B$F6/B6(E=+,$OD7!-()"(#,+5!$(4!
E,(*#,+*(6!D+,6+$9.!W78.!GHHW&$

!"PG#$ T&$_6(D14C$(0D$A&$g44+$W0*(6!#:"!GD7-/!=+$9"M,+X!#,!4")"%,?!$!2,(2"?#1$%!9,4"%@!#"2:(*2$%!
01??,+#!4,219"(#&$SA$?09.6/0E40)(1$T6/)43)./0$2B403C+$I55.34$/5$<4=4(63*$(0D$
]4941/FE40) $z+$GH"Y&$

!"PW#$ ?&$AE44)=$(0D$<&$74)46.0B=+$,?09.6/0E40)(1$.0D.3()/6=K$%CF/1/BC$(0D$/9469.4R+,$"VVV&$
!"PO#$ Z&$X(0=469.=.!"#!$%&+$,?09.6/0E40)(1$3/EF1(.0)$.0=.B*)=$)*6/>B*$)4@)$E.0.0B$J(=4D$/0$)*4$

D6.946+$F64==>64+$=)()4+$.EF(3)+$(0D$64=F/0=4$:]TA8<;$56(E4R/6dK$?9.D4034$56/E$(0$8)(1.(0$
409.6/0E40)(1$(B403C+,$/"6*,($%!710#$*($F*%*#5.!9/1&$O+$0/&$W+$FF&$GP"UGN"+$GHGWLHVLH"L$
GHGW+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&64B=>=&GHGW&HN&HHG&$

!"PY#$ h&$f*/>!"#!$%&+$,]4941/FE40)$/5$(0$A]\$.0)461.0d(B4=$(0(1C=.=$E/D41$()$)*4$6.946$J(=.0$=3(14K$
($3(=4$=)>DC$.0$)*4$c>(0*4$<.946$_(=.0+$'*.0(+,$710#$*($F*%*#5!72*"(2".!9/1&$"M+$0/&$O+$FF&$
"OHYU"OWW+$GHGGLHMLH"$GHGG+$D/.K$"H&"HHML=""PGYUHG"UH"HPYUa&$

!"PP#$ ^&$X/=(55(.4+$2&$A(14*F/>6$^(E+$X&$<&$%(J()(J(4.+$(0D$X&$<&$b/>=(6.+$,%640D$(==4==E40)$/5$)*4$
R()46=*4D$*4(1)*$J(=4D$/0$]TA8<$56(E4R/6d+,$;$(4!W0"!D,%*25.!9/1&$"HH+$F&$"HOV""+$
GHG"LH"LH"L$GHG"+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&1(0D>=4F/1&GHGH&"HOV""&$

!"PM#$ ^&$T(B(0!"#!$%&+$,A>=)(.0(J14$]4941/FE40)$%//1$S=.0B$X4)(U20(1C=.=$(0D$]TA8<$Z6(E4R/6d$
i$ 2FF1.3()./0$)/$A(9(00(*$<.946$_(=.0+$S&A+,$<8J/8!<,1+($%!,=!#:"!89"+*2$(!J$#"+!
/"0,1+2"0!800,2*$#*,(.!9/1&$YP+$0/&$P+$FF&$"HYVU"HNG+$GHGH+$D/.K$"H&""""L"MYGU"PNN&"GNMG&$

!"PN#$ A&$A>0!"#!$%&+$,A>=)(.0(J.1.)C$(==4==E40)$/5$64B./0(1$R()46$64=/>634=$>0D46$)*4$]TA8<$
56(E4R/6d+,$<,1+($%!,=!H54+,%,65.!9/1&$YWG+$FF&$"OHU"ON+$GH"PLH"LH"L$GH"P+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&`*CD6/1&GH"Y&""&HGN&$

!"PV#$ ?&$A(0)/=+$Z&$Z/0=43(+$2&$A(0).(B/+$(0D$]&$</D6.B>4=+$,A>=)(.0(J.1.)C$80D.3()/6=$X/D41$2FF1.4D$
)/$7(=)4$X(0(B4E40)$.0$_6(a.1$S=.0B$)*4$]TA8<$Z6(E4R/6d+,$710#$*($F*%*#5.!9/1&$"P+$0/&$Y+$F&$
G"VG+$GHGO+$D/.K$"H&WWVHL=>"PHYG"VG&$

!"MH#$ $A&$A((D().+$A&$X/)49(11.(0+$]&$<*4.0*4.E46+$(0D$Q&$-(`(5.+$,80D.3()/6=$5/6$=>=)(.0(J14$
E(0(B4E40)$/5$R4)1(0D$43/=C=)4E=$>=.0B$($]TA8<$(FF6/(3*K$2$3(=4$=)>DC$.0$86(0+,$.0$
?+,2""4*(6!,=@!Y#:!-(#"+($#*,($%!D"+0?"2#*)"!,(!J$#"+!/"0,1+2"0!A!#:"!'()*+,(9"(#!
2,(="+"(2"!S-DJ'!PZ[RT.!8#!-I9*+.!C1+X"5+$GH"W&$$

https://doi.org/10.1016/j.juogr.2015.07.001
https://doi.org/10.1016/j.scitotenv.2018.05.200
https://doi.org/10.1016/j.eneco.2021.105223
https://doi.org/10.1016/j.exis.2018.07.002
https://www.mdpi.com/2071-1050/1/1/5
https://doi.org/10.1016/j.regsus.2023.08.002
https://doi.org/10.1016/j.landusepol.2020.104911
https://doi.org/10.1016/j.jhydrol.2015.11.028


%(&"

!"M"#$ g&$c.>+$7&$A/0B+$(0D$h&$]40B+$,S0D46=)(0D.0B$)*4$=F()./)4EF/6(1$9(6.()./0$/5$>6J(0$1(0D$
4@F(0=./0$.0$/(=.=$3.).4=$JC$.0)4B6().0B$64E/)4$=40=.0B$(0D$E>1).UD.E40=./0(1$]TA8<UJ(=4D$
.0D.3()/6=+,$'2,%,6*2$%!-(4*2$#,+0.!9/1&$VP+$FF&$GWUWM+$GH"VLH"LH"L$GH"V+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&43/1.0D&GH"N&H"&HGV&$

!"MG#$ c&$]/0B!"#!$%&+$,IF).E.a()./0$/5$.66.B()./0$R()46$>=4$455.3.403C$49(1>()./0$.0D.3()/6=$J(=4D$/0$
]TA8<U8A]$E/D41+,$J$#"+!71??%5.!9/1&$GH+$0/&$"+$FF&$NWUVO+$GHGH+$D/.K$"H&G"PPLR=&GH"V&"WY&$

!"MW#$ g&$c.>+$7&$]>+$-&$'*40+$(0D$h&$7(0B+$,'/0=)6>3)./0$(0D$?9(1>()./0$/5$)*4$80)4B6()4D$
T4634F)./0$?3/1/B.3(1$?09.6/0E40)$80D.3()/6$:8T??8;$_(=4D$/0$)*4$]TA8<$Z6(E4R/6d$5/6$
AE(6)$A>=)(.0(J14$'.).4=+,$710#$*($F*%*#5.!9/1&$"G+$0/&$"M+$F&$M""G+$GHGH&$!I01.04#&$29(.1(J14K$
*))F=KLLRRR&EDF.&3/ELGHM"U"HYHL"GL"MLM""G&$

!"MO#$ c&$Z/1d40=+$]&$_(3*E(00+$(0D$T&$A3*04.D46+$,]6.9.0B$Z/634=$(0D$A/3./U?3/0/E.3$8EF(3)=$/5$
c/R UZ1/R$?940)=$.0$'40)6(1$?>6/F4K$2$c.)46()>64$<49.4R$S=.0B$]TA8<$'6.)46.(+,$
710#$*($F*%*#5.!9/1&$"Y+$0/&$"W+$F&$"HPVG+$GHGW&$!I01.04#&$29(.1(J14K$
*))F=KLLRRR&EDF.&3/ELGHM"U"HYHL"YL"WL"HPVG&$

!"MY#$ X&$X(1E.6+$A&$^(9(D.+$2&$X/6.D.+$2&$-4=*()+$(0D$_&$<(aD(6+$,2$04R$3/EJ.04D$56(E4R/6d$5/6$
=>=)(.0(J14$D4941/FE40)$>=.0B$)*4$]TA8<$(FF6/(3*$(0D$0>E46.3(1$E/D41.0B+,$>",02*"(2"!
L+,(#*"+0.!9/1&$"G+$0/&$O+$F&$"H""PV+$GHG"LHMLH"L$GHG"+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&B=5&GHG"&"H""PV&$

!"MP#$ b&$g>==.5+$?&$_&$]/EF64*+$(0D$2&$\(=F(6()/=+$,A>=)(.0(J.1.)C$/5$>6J(0$4@F(0=./0$.0$256.3(K$($
=C=)4E().3$1.)46()>64$649.4R$>=.0B$)*4$]6.946=wT64==>64=wA)()4w8EF(3)w<4=F/0=4=$:]TA8<;$
56(E4R/6d+,$710#$*($F*%*#5!72*"(2".!9/1&$"N+$0/&$W+$FF&$"OYVU"OMV+$GHGWLHYLH"$GHGW+$D/.K$
"H&"HHML=""PGYUHGGUH"GPHUP&$

!"MM#$ \&$X&$_&$_t*6.0B+$[&$'&$T&$A.194.6(+$'&$<&$D4$X.6(0D(+$(0D$?&$c&$_460(6D/+$,'/034F)>(1$
56(E4R/6d$5/6$D4=36.J.0B$)*4$409.6/0E40)(1$.EF(3)=$/5$R(=)4$(33>E>1()./0$D>4$)/$
.0)40=.94$(0.E(1$F6/D>3)./0+,$7"9*($@!3*\(2*$0!86+]+*$0.!9/1&$O"+$0/&$Y=>F1"+$FF&$GHGVUGHOP+$
GHGH&$

!"MN#$ 2&$25.5C+$,T6./6.).a.0B$D4=(1.0()./0$=)6()4B.4=$>=.0B$E>1).U36.)46.($D43.=./0$(0(1C=.=+,$
G"0$%*($#*,(.!9/1&$GYH+$0/&$W+$FF&$VGNUVWY+$GH"HLH"LWHL$GH"H+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&D4=(1&GHHV&HW&HHY&$

!"MV#$ \&$Z461(+$_&$X>6(+$A&$Z(1(=3/+$T&$'(F>)/+$(0D$2&$X()(6(aa/+$,X>1).U'6.)46.($]43.=./0$20(1C=.=$
:X']2;$5/6$=>=)(.0(J.1.)C$(==4==E40)$.0$5//D$=43)/6&$2$=C=)4E().3$1.)46()>64$649.4R$/0$
E4)*/D=+$.0D.3()/6=$(0D$)//1=+,$72*"(2"!,=!C:"!C,#$%!'()*+,(9"(#.! 9/1&$VOP+$F&$"MOGWY+$
GHGOL"HL"HL$GHGO+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&=3.)/)409&GHGO&"MOGWY&$

!"NH#$ A&$Q40D.(0.+$?&$A*(6.5.+$X&$_(B*46F/>6+$(0D$A&$Z&$\*(00(DF/>6+$,2$E>1).U36.)46.($=>=)(.0(J.1.)C$
(==4==E40)$(FF6/(3*$5/6$4046BC$=C=)4E=$>=.0B$=>=)(.0(J.1.)C$)6.F14$J/))/E$1.04$())6.J>)4=$
(0D$1.0B>.=).3$F645464034=+,$'()*+,(9"(#.!G")"%,?9"(#!$(4!710#$*($F*%*#5.!9/1&$GG+$0/&$N+$FF&$
MMM"UMNHY+$GHGH+$D/.K$"H&"HHML="HPPNUH"VUHHYOPUM&$

!"N"#$ b&$X(6=*+$T&$]/1(0+$^&$b4EF=)46+$(0D$X&$c>B/0+$,T6./6.).a.0B$.094=)E40)=$.0$F>J1.3$*4(1)*K$($
E>1).U36.)46.($D43.=./0$(0(1C=.=+,$<,1+($%!,=!D1F%*2!H"$%#:.!9/1&$WY+$0/&$W+$FF&$OPHUOPP+$GH"W+$
D/.K$"H&"HVWLF>JE4DL5D=HVV&$

!"NG#$ X&$X(6))>040+$^&$c.4046)+$(0D$[&$_41)/0+$,A)6>3)>6.0B$F6/J14E=$5/6$X>1).U'6.)46.($]43.=./0$
20(1C=.=$.0$F6(3).34K$2$1.)46()>64$649.4R$/5$E4)*/D$3/EJ.0()./0=+,$'1+,?"$(!<,1+($%!,=!
K?"+$#*,($%!/"0"$+2:.!9/1&$GPW+$0/&$"+$FF&$"U"M+$GH"M+$D/.K$"H&"H"PL`&4`/6&GH"M&HO&HO"&$

!"NW#$ \&$2&$X40D/a($(0D$Q&$X(6).0=+$,X>1).U36.)46.($D43.=./0$(0(1C=.=$.0$0()>6(1$64=/>634$
E(0(B4E40)K$2$36.).3(1$649.4R$/5$E4)*/D=$(0D$04R$E/D411.0B$F(6(D.BE=+,$L,+"0#!'2,%,65!
$(4!E$($6"9"(#.! 9/1&$GWH+$0/&$"+$FF&$"UGG+$GHHPLHML"YL$GHHP+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&5/643/&GHHP&HW&HGW&$

!"NO#$ \&$X/0).J41146$(0D$2&$Z6(03/+$,X>1).U'6.)46.($]43.=./0$20(1C=.=$5/6$A)6()4B.3$]43.=./0$
X(d.0B+,$AF6.0B46$_461.0$Q4.D41J46B+$GH"H+$FF&$GYUON&$

https://doi.org/10.1016/j.ecolind.2018.01.029
https://www.mdpi.com/2071-1050/12/17/7112
https://www.mdpi.com/2071-1050/15/13/10692
https://doi.org/10.1016/j.gsf.2021.101169
https://doi.org/10.1016/j.desal.2009.03.005
https://doi.org/10.1016/j.scitotenv.2024.174235
https://doi.org/10.1016/j.foreco.2006.03.023


%(' "

!"NY#$ ^&$A(0)/=+$A&$2&$T(B=>C/.0+$(0D$^&$c()(C(0+$,2$E>1).U36.)46.($D43.=./0$(0(1C=.=$56(E4R/6d$5/6$
49(1>().0B$F/.0)U/5U>=4$R()46$)64()E40)$(1)460().94=+,$3%"$(!C"2:(,%,6*"0!$(4!
'()*+,(9"(#$%!D,%*25.!9/1&$"N+$0/&$Y+$FF&$"GPWU"GMV+$GH"PLHPLH"$GH"P+$D/.K$
"H&"HHML="HHVNUH"YU"HPPUC&$

!"NP#$ ^&$'/14+$A&$A*(694114+$]&$Z/>604==+$-&$\6.BB+$c&$</4=046+$(0D$^&$Q(>d((=+$,'40)6(1.a4D$(0D$
]4340)6(1.a4D$A)6()4B.4=$5/6$]>(1$7()46$A>FF1CK$'(=4$A)>DC+,$<,1+($%!,=!J$#"+!/"0,1+2"0!
D%$((*(6!$(4!E$($6"9"(#.! 9/1&$"OO+$0/&$"+$F&$HYH"MH"M+$GH"N+$D/.K$"H&"HP"L:(=34;R6&"VOWU
YOYG&HHHHNYP&$

!"NM#$ '&$7&$'&$_/(6D+$,'/1/6(D/$7()46$T1(0+,$GH"Y&$$
!"NN#$ 3:$#!>DC!S>DCN̂T&$:GHGY;&$IF4028&$!I01.04#&$29(.1(J14K$*))F=KLL3*()&/F40(.&3/EL$
!"NV#$ \&$2&$b(*6.1(=+$^&$_1/)49/B41+$?&$<&$'/66.0+$(0D$%&$_/63*+$,]/R0*/14$%6(0=5/6E()./0$/5$)*4$

QCD6(>1.3$Z6(3)>6.0B$Z1>.D$_./3.D4$\1>)(6(1D4*CD4K$8EF1.3()./0=$5/6$Z1/RJ(3d$(0D$
T6/D>34D$7()46$n>(1.)C+,$'()*+,(9"(#$%!72*"(2"!A!C"2:(,%,65.! 9/1&$YH+$0/&$GH+$FF&$""O"OU
""OGW+$GH"PL"HL"N$GH"P+$D/.K$"H&"HG"L(3=&4=)&PJHGNN"&$

!"VH#$ S&$A&$?82&$,'/1/6(D/$Q4()$'/0)40)$/5$-()>6(1$\(=$]41.946.4=$)/$'/0=>E46=$,$S&A&$?046BC$
805/6E()./0$2DE.0.=)6()./0&$
*))F=KLLRRR&4.(&B/9LD0(9L0BL*.=)L0B(q4FBHq9B)*q=3/qJ)>35(&*)E$:(334==4D$^>1C$GV+$GH"V&$

!"V"# $ _&$_/>0DC+$A&$].4B41+$c&$76.B*)+$(0D$A&$](9.=&$V*,9$00!'("+65!G$#$!V,,X@!'4*#*,(!&̂$$
!"VG#$ \&$X>6(1.+$b&$X(C.1=(EC+$(0D$%&$[&$26`>0(0+$,20$?@F46.E40)(1$A)>DC$/5$T'XU803/6F/6()4D$

%*46E/=CF*/0$A/1(6$7()46$Q4().0B$AC=)4E+,$-(#"+($#*,($%!<,1+($%!,=!>+""(!'("+65.!9/1&$"G+$
0/&$V+$FF&$VMNUVNP+$GH"YLHVLHG$GH"Y+$D/.K$"H&"HNHL"YOWYHMY&GH"O&NNNPPW&$

!"VW#$ ,'*4E4/&,$ *))F=KLLRRR&3*4E4/&3/EL$:(334==4D$PL"LGHG"&$
!"VO#$ 2&$2JD>1$Q>==(.0$2C(=*+$,2$-4R$'/6641()./0$5/6$AF43.5.3$Q4()$/5$-/6E(1$21d(04=$:'"U'WH;$

(=$($Z>03)./0$/5$%4EF46()>64$(0D$'(6J/0$->EJ46+,$<,1+($%!,=!'(6*(""+*(6!$(4!710#$*($F%"!
G")"%,?9"(#.!9/1&$GW+$0/&$W+$HW+$FF&$"PPU"MO+$GH"V+$D/.K$"H&W"GMGL`4(=D&GW&W&"W&$

!"VY#$ -8A%$'*4E.=)C$74J_//d$!I01.04#$29(.1(J14K$*))F=KLLR4JJ//d&0.=)&B/9L$
!"VP#$ A&$b.E!"#!$%&+$,T>J'*4E$.0$GHG"K$04R$D()($3/0)40)$(0D$.EF6/94D$R4J$.0)465(34=+,$O12%"*2!

82*40!/"0"$+2:.!9/1&$OV+$0/&$]"+$FF&$]"WNNU]"WVY+$GHG"+$D/.K$"H&"HVWL0(6LBd((VM"&$
!"VM#$ -&$g>+$<&$f&$7(0B+$(0D$c&$7&$7(0B+$,A/6F)./0$)*46E(1$=)/6(B4$5/6$=/1(6$4046BC+,$D+,6+"00!*(!

'("+65!$(4!3,9F10#*,(!72*"(2".! 9/1&$WV+$0/&$Y+$FF&$ONVUY"O+$GH"WL"HLH"L$GH"W+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&F43=&GH"W&HY&HHO&$

!"VN#$ Q&$Q>(0B!"#!$%&+$,T/6/>=U<4=.0UA>FF/6)4D$'(13.>E$A>15()4$X()46.(1=$5/6$%*46E(1$?046BC$
A)/6(B4+,$'("+65!C"2:(,%,65.! 9/1&$O+$0/&$""+$FF&$"OH"U"OHN+$GH"P+$D/.K$
*))F=KLLD/.&/6BL"H&"HHGL40)4&GH"PHH"MO&$

!"VV#$ ,A.a4$(0D$74.B*)$c.E.)()./0=$,$*))F=KLL14B&3/1/6(D/&B/9L3/0)40)L=.a4U(0DUR4.B*)U
1.E.)()./0= $:(334==4D$2F6.1$"W+$GHGG&$

!GHH#$ '?T'8&$%*4$'*4E.3(1$?0B.0446.0B$T1(0)$'/=)$80D4@&$3:"9*2$%!'(6*(""+*(6 &$29(.1(J14K$
*))F=KLLRRR&3*4E40B/01.04&3/ELF3.U*/E4 $

!GH"#$ \&$%/R146$(0D$<&$A.00/))+$3:"9*2$%!"(6*(""+*(6!4"0*6(@!?+*(2*?%"0.!?+$2#*2"!$(4!"2,(,9*20!,=!
?%$(#!$(4!?+,2"00!4"0*6(&$_>))46R/6)*UQ4.04E(00+$GHG"&$

!GHG#$ ]&$?&$\(664))+$3:"9*2$%!"(6*(""+*(6!"2,(,9*20 &$AF6.0B46$A3.4034$r$_>=.04==$X4D.(+$GH"G&$
!GHW#$ 2&$\*(1(9(0D+$X&$A&$Q()(E.F/>6+$(0D$g&$\*(1(9(0D+$,'14(0$)64()E40)$/5$64`43)4D$J6.04$JC$

a46/$1.e>.D$D.=3*(6B4$)*46E(1$D4=(1.0()./0$.0$T46=.(0$\>15$3/>0)6.4=+,$3%"$(!C"2:(,%,6*"0!
$(4!'()*+,(9"(#$%!D,%*25.!9/1&$GW+$0/&$V+$FF&$GPNWUGPVP+$GHG"&$

!GHO#$ ^&$h>+$g&$c.(0B+$h&$c>/+$^&$'*40+$f&$g(0B+$(0D$g&$'*40+$,%43*0/U43/0/E.3 U409.6/0E40)(1$
(0(1C=.=$/5$D.643)U3/0)(3)$E4EJ6(04$D.=).11()./0$=C=)4E=$.0)4B6()4D$R.)*$1/RUB6(D4$*4()$
=/>634=K$2$E>1).U/J`43).94$/F).E.a()./0$(FF6/(3*+,$8??%*"4!'("+65.!9/1&$WOV+$F&$"G"POH+$
GHGWL""LH"L$GHGW+$D/.K$*))F=KLLD/.&/6BL"H&"H"PL`&(F4046BC&GHGW&"G"POH&$

!GHY#$ b&$](66/R+$<&$%.DJ(11+$^&$7(0B+$(0D$2&$Q(EF=/0+$,'()(1/B$/5$'QT$%43*0/1/B.4=+$A43)./0$GK$
%43*0/1/BC$'*(6(3)46.a()./0w<43.F6/3().0B$80)460(1$'/EJ>=)./0$?0B.04=+,$GH"Y&$

https://chat.openai.com/
https://www.eia.gov/dnav/ng/hist/nga_epg0_vgth_sco_btucfa.htm
https://www.chemeo.com/
https://webbook.nist.gov/
https://doi.org/10.1016/j.pecs.2013.05.004
https://doi.org/10.1002/ente.201600174
https://leg.colorado.gov/content/size-and-weight-limitations
https://leg.colorado.gov/content/size-and-weight-limitations
https://www.chemengonline.com/pci-home
https://doi.org/10.1016/j.apenergy.2023.121640


%(("

!GHP#$ Q&$%&$?1U]4==/>dC$(0D$Q&$X&$?))/>04C+$,'*(F)46$"H$U$?3/0/E.3$20(1C=.=$/5$]4=(1.0()./0$
T6/34==4=+,$.0$L1(4$9"(#$%0!,=!7$%#!J$#"+!G"0$%*($#*,(+$Q&$%&$?1U]4==/>dC$(0D$Q&$X&$
?))/>04C$?D=&$2E=)46D(EK$?1=49.46$A3.4034$_&[&+$GHHG+$FF&$YHWUYGO&$

!GHM#$ '&$]>+$^&$<&$]>+$h&$f*(/+$Z&$'*40B+$X&$?&$2&$21.+$(0D$h&$Z40B+$,%64()E40)$/5$_6(3d.=*$7()46$<I$
_6.04$9.($_.F/1(6$X4EJ6(04$?143)6/D.(1C=.=+,$-(410#+*$%!A!'(6*(""+*(6!3:"9*0#+5!/"0"$+2:.!
9/1&$PH+$0/&$M+$FF&$W""YUW"GV+$GHG"LHGLGO$GHG"+$D/.K$"H&"HG"L(3=&.436&"3HHWMH&$

!GHN#$ A&$_*/`R(0.+$b&$%/F/1=d.+$<&$X>d*46`44+$]&$A40B>F)(+$(0D$X&$X&$?1UQ(1R(B.+$,%43*0/1/BC$
649.4R$(0D$D()($(0(1C=.=$5/6$3/=)$(==4==E40)$/5$R()46$)64()E40)$=C=)4E=+,$72*"(2"!,=!C:"!
C,#$%!'()*+,(9"(#.! 9/1&$PY"+$FF&$GMOVUGMP"+$GH"VLHGL"YL$GH"V+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&=3.)/)409&GH"N&HV&WPW&$

!GHV#$ ?&$-(``(6+$X&$21UQ.0D.+$X&$X(==/>D+$(0D$7&$A((D+$,c.54$3C314$(==4==E40)$(0D$3/=)$/5$($
=4(R()46$64946=4$/=E/=.=$F1(0)$/F46()4D$R.)*$D.554640)$4046BC$=/>634=+,$'("+65!3,()"+0*,(!
$(4!E$($6"9"(#.! 9/1&$GPN+$F&$""YVPO+$GHGGLHVL"YL$GHGG+$D/.K$
*))F=KLLD/.&/6BL"H&"H"PL`&403/0E(0&GHGG&""YVPO&$

$

https://doi.org/10.1016/j.scitotenv.2018.09.363
https://doi.org/10.1016/j.enconman.2022.115964


%()"

'22$)!"k*'> !#/22 (%&")1*")0(%B'&"()*

R"!"!+,6-)*Y),-*<C-.%/6*,/&*E2,.5,7.5.-I*H,5('5,-.%/6*

*
_)-50'!Z94!Z%50$'.!%8!2*.('!3'*(!*&*)+*6+'!,50)#-!"DU!E0%,5$()%#!E0%$'..4!;*.('!3'*(!80%B!(3'!]_!E3*.'!

eE0'=E0%,5$()%#f!*#,!80%B!(3'!%#=.)('!'+'$(0)$*+!+%*,!eE0%,5$()%#!E3*.'f!*0'!5.',!8%0!*#*+1.).!6'$*5.'!(3'1!
*0'!*6+'!(%!E%2'0!%#=.)('!F<!(0'*(B'#(!%8!"DU!2*.('2*( '0!e3)-3+)-3(',!61!0',f4 !

*

*



%(*"

&@7J;*#XC*!;:@9J;<*H@JH6J@:9FA*GF?*W@L:;*I;@:*@M@9J@7J;*<6?9AD*50*FE;?@:9FA*7@L;<*FA*
:I;F?;:9H@J*E?;LL6?;LN*MFJ68;:?9H*GJFW*?@:;LN*@A<*FE;?@:9AD*;GG9H9;AH9;LC*

E"*3"#$%& 822-<=03+4& E"$-%& Y4302&

?%)/(, $'.@6/,2' $%&'(-, =1&*0%.,B%)/(,$'.@6/,&/(,B/.."PNR, N3!9""3Yl!I )" 4%.,

F+*)*%.,&(/77@(/,2( *-, V6]*/+),&(/77@(/ , !II , ^K%,

K@6&*+4,&(/77@(/,2( +,-+ -, =1&*0%.,8X,&(/77@(/"!"#$%, QIII , &7*,

K@6&,/;;*0*/+01,2) +,-+ -, =1&*0%.,&@6&,/;;*0*/+01"!#&'(##%, Tb, g,

#+4*+/,/;;*0*/+01,2) './ -, =1&*0%.,>*/7/.,/+4*+/,/;;*0*/+01"!#&%, ND, g,

a%;/)1,;%0)'(,2aX-, #+7@(/7,/+'@4:,&'B/(,*7,&('$*>/>, , !3Y, 9,

8X,>@(%)*'+,2m#0-, 8X,&@6&,'&/(%)*'+%.,)*6/, !Q9b! , 8'@(7,

?%7)/,:/%),0%&)@(/,/;;*0*/+01,2) $%1&'-, V77@6/,!IIg,0%&)@(/,/;;*0*/+01,)',(/&(/7/+),:*4:/7),
&'77*]./,/+/(41,0'+)/+) ,

!II , g,

E"*3"#$%& A`-"03+4 & E"$-%& Y4302&

J/h@*(/>,$'.@6/,;.'B,B%)/(,2 ; <
)*+,- -, ; <

)*+,- $
; )*+,-

=>.
,

I3"Q, 6 ! ,723,

J/h@*(/>,&(/77@(/,*+0(/%7/,2mK-, =? $ ? /01/ @ ?2, N!3D, UK%,

K@6&,&'B/(,24<
/01/ -, 4<

/01/ $ ; <
)*+,- =? ABC, !Q3!, U? ,

#+4*+/,&'B/(,2 4<
,34 -,

4<
,34 $

4</01/

D/01/
,

!T3! , U? ,

?%7)/,:/%),(%)/,2E<
)*5+, -,

E<
)*5+, $

4<
,34

D,34
A FG @ D,34 H,

"N, U? ,

=')%.,B%7)/,:/%),%$%*.%]./,2* $%1&'-, I )*5+, $ E<
)*5+, JK. A D)*5+, , !3N9\3bl!I 4, ^j ,

*

&@7J;*#OC*!;:@9J;<*H@JH6J@:9FA*GF?*W@L:;*I;@:*@M@9J@7J;*G?F8*FARL9:;*;J;H:?9H@J*JF@<L*
7@L;<*FA*L6?M;=*FG*9A<6L:?=*L:@A<@?<*<@:@*LI;;:LC*

E"*3"#$%& 822-<=03+4& E"$-%& Y4302&

?%7)/,:/%),(%)/,2E<
)*5+, -,

=1&*0%.,B%7)/,:/%),;('6,/+4*+/,%),YIg,.'%>,>/.*$/(*+4,T,
)',!I,^?,';,&'B/( ,

!T3bY, ^? ,

H@(%)*'+,2m#-, =')%.,'&/(%)*+4,)*6/ , !" , U'+):7 ,

E"*3"#$%& A`-"03+4 & E"$-%& Y4302&

=')%.,B%7)/,:/%),%$%*.%]./,2* $%1&'-, I )*5+, $ E<
)*5+, JK, Y3bl!I 5, ^j ,

*



%(+"

&@7J;*#] C*#6?M;=*FG*9A<6L:?=*L:@A<@?<*<@:@*LI;;:L*_3@:;?E9JJ@?N*36889ALN*1$)$%'3N*eFIJ;?`,

D"4-9".0-*%* & D+,%$&g& @-%$&!?=%& C+", & )+;%* & @-%$&X4=-0&)+;%*& !5%*<"$&A993.3%4.?& F++$"40&f%"0& AS5"-20&f%"0& f%"0&8..+-40%,&@+*&

H& H& H& U& M/ & M/ & U& M/ & M/ & U&

EV=, H#\3Y#Da" H*/7/. , !II , T, D!3"Y, "Q, !I , \3!Q, T!g ,

EV=, H#b3Y#D" H*/7/. , !II , T, D"3DD, "Y, !I , \3!Q, \Tg ,

EV=, H#b3Y#Dc" H*/7/. , !II , T, D!3"Y, "Q, !I , \3!Q, T!g ,

EV=, H#!!#Da " H*/7/. , \Y , b, DY3YQ, "Y, !I3"T , T3!b, \\g ,

EV=, H#!D3Y#D" H*/7/. , \Y , b, DN3NT, "Q, !I3!\ , T3!I , \bg ,

EV=, H#!D3Y#Dc" H*/7/. , \Y , b, DN3NT, "Q, !I3!\ , T3!I , \bg ,

_S8A#J , !YJ#Se_ " H*/7/. , \Y , b3\Y, ND3!!, "D, !N3YI, "3NI, Q"g ,

EV=, H#!Q#Da" H*/7/. , YI , T3T, DY3YQ, "Y, !I3Nb, \3Nb, \Yg ,

EV=, H#!T#D" H*/7/. , YI , T, DD3N!, "N, T3"N, Y3\T, QQg,

C#G#JVE, JHI"I " H*/7/. , YI , !I , Db3TI, "Y, b3YI, \3DN, Q\g ,

E[UUFGa, E"IHQ " H*/7/. , YI , b3!, DY3Tb, "Y, !D3YY, T3Yb, T\g ,

C#G#JVE, aHI"I " H*/7/. , YI , b, ND3!!, "! , !!3N\ , \3TN, QQg,

_S8A#J , "IJ#Se_ " H*/7/. , YI , T3"Y, DT3Ib, "" , !I3bQ, !N3N\, TTg ,

EV=, H#""#Dc " H*/7/. , YI , b, DY3YQ, "Y, !I3ND, \3NY, \Qg ,

EV=, H#""#D " H*/7/. , YI , b, DY3YQ, "Y, !I3ND, \3NY, \Qg ,

E[UUFGa, EDYHQ" H*/7/. , "Y, T, N"3\T, !b , !I3I" , b3Qb, QYg,

C#G#JVE, aHIDY" H*/7/. , "Y, T, Db3!I, "I , \3QT, b3bN, QQg,

C#G#JVE, aCIDY" C%7, "Y, T, Q\3D", !" , !!3!Q , \3D!, Dbg ,

E[UUFGa, ENIHQ" H*/7/. , "Y, b, N\3D!, !b , !I3YY, !I3TY, QNg,

C#G#JVE, aHINI " H*/7/. , "Y, b, N"3!! , "! , T3YT, !!3DD, Qbg,

_S8A#J , NIJ#Se_ " H*/7/. , "Y, T3Y, Nb3!", !\ , T3bI, T3QQ, YDg,

_S8A#J , _CNI " C%7, "Y, b3"Y, QD3\", !Y , !Y3II , !N3bI, Q!g ,

_S8A#J , YIJ#Se_ " H*/7/. , "Y, !I , Nb3!", "I , !I3II , T3bD, Ybg ,



%(, "

R":"!],-'$,5* B,6*H%AC%6.-.%/*

&I;* HF8EFL9:9FA* FG* A@:6?@J* D@L* <;:;?89A;L* 9:L* JFW;?* I;@:9AD* M@J6;* _-5+`N* WI9HI*

?;E?;L;A:L*:I;*@8F6A:*FG*:I;?8@J*;A;?D=*?;J;@L;<*G?F8*76?A9ADoHF876L:9AD*:I;*D@LC*&I;*

HF8EFL9:9FA*FG*A@:6?@J*D@L*HI@AD;L*L9DA9G9H@A:J=*:I?F6DIF6:*?;D9FAL*9A*:I;*/C#C*"A*F?<;?*:F*

8@Y;* @* ?;@LFA@7J;* ;L:98@:9FA* GF?* :I;* !;AM;?RT6J;L76?D* _!T`* ,@L9AN* :I;* :I;?8@J* ;A;?D=*

HFA:@9A;<*9A*A@:6?@J*D@L*86L:*7;*H@JH6J@:;<*7@L;<*FA*:I;*HF??;LEFA<9AD*HF8EFL9:9FAC*(AH;*

:I;* 8FJ;H6J@?* E;?H;A:@D;* _=03;̀ * FG* ;@HI* HF8EF6A<* 9L* YAFWAN* :I;* HF??;LEFA<9AD* 8@LL*

G?@H:9FA*_=; `*H@A*7;*H@JH6J@:;<*6L9AD* :I;*8FJ;H6J@?*W;9DI:*_28 `C*&I;*=; *9L* :I;A*6L;<* :F*

H@JH6J@:;*:I;*-5+*6L9AD*$K6@:9FAL*#XR#]*@L*7;JFWC**

* f9 1 2 r f9 *2*=*3) 7 ?*2*=*3)
*2*=*3)(
1 * _#X`*

* 3e 1 2 3Ace1 7 f9 1
r 3Ace1 7 f9 1

3
1

s * _#O`*

* 456 2 r 3e 1 7 4561
3
1 * _#]`*

&@7J;* #d* LIFWL* @* :=E9H@J* D@L* HF8EFL9:9FA* GF?* :I;* !T* ,@L9A* @HHF?<9AD* :F* :I;* /C#C*

1;FJFD9H@J*#6?M;=*mhOnC*&@7J;*#Q*<;LH?97;L*:I;*H@JH6J@:9FA*FG*-5+*GF?*A@:6?@J*D@L*9A*:I;*!T*

7@L9A*7@L;<*FA*:I;*HF8EFL9:9FA*@A<*HF8EF6A<*E?FE;?:9;L*LIFWA*9A*&@7J;*#dC*(6?*H@JH6J@:9FA*

8;:IF<*?;L6J:;<*9A*@*-5+*FG*dQC\*BT*YDRX*9A*:I;*!T*,@L9AC*&I9L*HF??;J@:;L*W;JJ*W9:I*:I;*:=E9H@J*

-5+*FG*:?;@:;<*A@:6?@J*D@L*_ddRQa*BT*YDRX`*mXhPN*XhXnC*,;H@6L;*:I;*?;G;?;AH;<*HF8EFL9:9FA*

I@L*@*M@?9;:=*FG*HF8EF6A<L*:I@:*@HHF6A:*GF?*:I;*?;8@9A9AD*XCa^N*:I;*8@ZF?*HF8EF6A<L*@?;*

AF?8@J9S;<*:F*=9;J<*@*8FJ;*G?@H:9FA*L68*FG*XC*



%(-"

&@7J;*#d>*3F8EFL9:9FA*FG*@*:=E9H@J*A@:6?@J*D@L*89V:6?;*9A*:I;*!;AM;?RT6J;L76?D*,@L9AC*

F+<=+-4, &

F+<=+2303+4& F+<=+-4,&)*+=%*03%2&

D+$"*&
)%*.%40"6%&&

K+*<"$3I%,&
LMNO#&

P"Q #R&
FSTRSU67 H&

V89&:;< & V=>?&;@A<& VBC>@A<&

D%05"4%& T"3Qg, I3TNI, YII"N , !, N, I,

A05"4%& !I3!g , I3!ID , N\YIb , ", Q, I,

)*+="4% & "3\g , I3I"T , NQDD!, D, T, I,

)%40"4%& I3Dg, I3IID , NY\!\ , Y, !" , I,

F"*#+4&13+S3,%& "3Qg, I3I"Q , I, !, I, ",

!+0"$2& bT3Dg, !, 99, 99, 99, 99,

*

&@7J;*#Q>*!;:@9J;<*H@JH6J@:9FA*GF?*I;@:*@M@9J@7J;*G?F8*76?A9AD*A@:6?@J*D@LC*
E"*3"#$%& 822-<=03+4& E"$-%& Y4302&

U'./0@.%(,?/*4:),E8 6, E:/6*0%.,;'(6@.%, !Q3I, 4,6'. 23,
U'./0@.%(,?/*4:),E #8 ) , E:/6*0%.,;'(6@.%, DI3!, 4,6'. 23,
U'./0@.%(,?/*4:),E ! 8 5, E:/6*0%.,;'(6@.%, NN3!, 4,6'. 23,
U'./0@.%(,?/*4:),E 78 3#, E:/6*0%.,;'(6@.%, \"3! , 4,6'. 23,

U'./0@.%(,?/*4:),ES #, E:/6*0%.,;'(6@.%, NN3I, 4,6'. 23,

E"*3"#$%& A`-"03+4 & E"$-%& Y4302&

=')%.,U%77,&/(,U'./,2U-, W $ X )9YZDW4 D

D

, !b3" , 4,6'. 23,

U%77,X(%0)*'+,E86,2+, 896-, )Z EFG $
)9YZEFGW4 EFG

W
, I3\I , 9,

U%77,X(%0)*'+,E#8 ) ,2+, 8#9) -, )Z E(FH $
)9YZE(FH W4 E(FH

W
, I3!Q, 9,

U%77,X(%0)*'+,E! 8 5,2+, 8!95 -, )Z E'FI $
)9YZE'FI W4 E'FI

W
, I3IQ, 9,

U%77,X(%0)*'+,E78 3#,2+, 8793#-, )Z EJF K( $
)9YZEJF K( W4 EJF K(

W
, I3I! , 9,

U%77,X(%0)*'+,ES#,2+, 8:# -, )Z EL( $
)9YZEL( W4 EL(

W
, I3IQ, 9,

A'B/(,8/%)*+4,W%.@/,2-.' -, [\; $ RX )Z D[\; D

D

, NY3T, Uj,^4 23,

*

*

**



%). "

R";"!+,6-)*Y),-*E(()66.7.5.-I*

N"E"!"! P)8$)1)2-,-4B)*+)//1*,2&*N-%$,;)*:,-)$4,/1*

&@7J;*#c>*!@:@*FA*GJFW7@HY*@A<*E?F<6H;<*W@:;?*@A<*W@L:;*I;@:*D;A;?@:9FA*GF?*:I;*W;JJL*
9AM;L:9D@:;<*9A*:I9L*L:6<=*mdn*

/%$$&K"<%&& /%$$&8)Xg& !" ,, ]^ ! MNO,

H& H& _` & L P*abc &
E/($*, N!""" , "IYD3T\, YY3T,
H@^/7,X/>/(%., N"bT! , DYTN3II, !!!3Y ,
#:(.*0: , NDYN!, !bb\3DQ, DD3!,
8%``%(>,X/>/(%.,, N"bTI , !QN"3!! , Tb3!,
8''> , NND\!, "D"T3QT, "\3! ,
8'(7/)%*. , N!\\N , "YQb3Q!, \N3Q,
j,_./*+ , N"bbb, "\N!3DT, DY3",
j%4@%(, N"Q"" , NIDQ3"Y, \Y3\,
jeU , N"QQQ, DbbN3YQ, !DI3\ ,
U%(^:%6, ND"N\, !YTY3TQ, !"D3I ,
S((,a)%)/, NDb\Y, "N!Q3Tb, !Y3!,
K/)/(7'+ , NN\!T , DIY\3TD, "!3Y,
K@6%,X/>, N"YQQ, "YTb3NN, "Q3!,
JcX, NNNNQ, "!\b3Nb , "Q3T,
a)('6]/(4/( , N"YY\, YT"T3\N, !"3b ,
=E,8*.%+>,_+'..7,, NDY!Q, D\YI3Ib , QI3Y,
W%((%, DbbTD, "DQ"3YT, "Tb3Q,
?/..7,J%+0:,a)%)/, NDT\b, \TQQ3T\, QY3\,
?*.7'+,J%+0: , N!IQQ, "NTT3!T, N"3T,
?''../1,a'7% , DT!!I , "QQb3!\, Y\3Q,

?%7)/,:/%),$%.@/7,B/(/,0%.0@.%)/>,]1,%77@6*+4,/%0:,B/..,&('>@0/7,DNb3D,^j,';,B%7)/,:/%),;'(,/$/(1,4%..'+,';,B%)/(,):%),*7,@7/>,>@(*+4,
:1>(%@.*0,;(%0)@(*+43,=:*7,%77@6&)*'+,0'+7*>/(7,]'):,&@6&*+4,%+>,/+4*+/,/;;*0*/+0*/7,';,Tbg,%+>,NDg5,(/7&/0)*$/.15,%+>,%,(/h@*(/>,
&(/77@(/,*+0(/%7/,';,N!,UK%,;'(,;(%0)@(*+43,=:/7/,%77@6&)*'+7,%(/,@7/>,%+>,n@7)*;*/>,*+,'@(,&(/$*'@7,&@].*0%)*'+,PYR3,,

*

*
_)-50'!Z@a!eLf!L!E+%(!$%BE*0)#-!,*)+1!8+%26*$\!*#,!E0%,5$',!2*('0!E0%,5$()%#!*#,!(%(*+!2*.('!3'*(!

-'#'0*()%#!%8!'*$3!2'++!80%B!I*6+'!94!e?f!<).(0)65()%#!%8!(3'!B)#)B5B!UDV!#'',',!8%0!(3'!2*.('!3'*(!
*&*)+*6)+)(1!(%!B''(!(0'*(B'#(!,'B*#,.!8%0!(3'!.*B'!@R!2'++.4!I3'!8 )0.(!T5*0()+'!&*+5'!).!R4[b!B',)*#!&*+5'!).!

94[!*#,!(3)0,!T5*0()+'!#5B6'0!).!9G4G4!



%)%"

&@7J;*#a>*2?FE;?:9;L*FG*L;AL97J;*@A<*EI@L;*HI@AD;*8@:;?9@J*GF?*W@L:;*I;@:*L:F?@D;*
HFAL9<;?;<*9A*:I9L*L:6<=*

B0+*"6%&D"0%*3"$& !?=%& d& #QR& =eQR& =f & gMSTUVWO& [%9%*%4.%2&
H& H& hi *L P& 6j & h` hik & h` *hi & l` L Pk & H&
?%)/( , aaU, bQY, 9, 9, "bD, "TD, P!IIR ,
K%(%;;*+,?%<, KEU, Q\I , YQ, !ND, "T" , !Tb , P!b"R,
+9K/+)%0'7%+/, KEU, TI! , YN, "DT, DbY, D!\ , P!bDR,
+98/<%0'`%+/, KEU, TID, YQ, "YQ, N!b, DDQ, P!bDR,
+98/&)%0'`%+/, KEU, \\b , Yb, "DY, DT\, DI! , P!bDR,
+9G'+%0'`%+/, KEU, TIT , QD, "Db, NIY, D"\ , P!bNR,
+9=(*%0'+)%+/, KEU, \\Y , QY, "Y" , N!I , D!T, P!bNR,
U1(*7)*0,V0*>, KEU, TQI, YN, !bI , DNb, DII , P!bYR,
K%.6*)*0,V0*>, KEU, TYI , QN, !TY, DDN, "TN, P!bDR,
a)/%(*0,V0*>, KEU, bNI , Qb, "Ib , DYN, DDD, P!bQR,

*

&@7J;*#\>*&I;?8FRHI;89H@J*W@L:;*I;@:*L:F?@D;*8@:;?9@JL*:I@:*6L;*W@:;?*@L*:I;*LF?7@:;*
a'(]/+) , =1&/, #RXNYZS, #MVU, gMSTUVWO, J/;/(/+0/7 ,
9, 9, 6j ! 6j ! l` L Pk ! 9,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), T! , NI , !!"\ , PbD5,b\5,!b\R,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), QQ, QQd, !NNI , PbD5,!b\R,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), QD, QDd, !!"\ , PbD5,!b\R,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), bT, QD, \"\ , PbD5,b\5,!b\R,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !YI , Tb, !NII , PbN5,!bTR,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !DI , !II , "II! , PbD5,bY5,!b\R,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !YI , !!! , DIQD, PbD9bY5,!b\R,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), TT, \I , !TI , PbD5,b\R,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), !\D , QD, YN\, PbD5,b\R,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !YI , \Y , "\\ , PbD5,b\R,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), "IY , QI, DTN, PbD5,b\R,
U%)/(*%.7,B*):,0:%(4*+4,)/6&/(%)@(/,%]'$/,):/,)/6&/(%)@(/,';,%$%*.%]./,B%7)/,:/%),B*..,(/7@.),*+,):/,6%)/(*%.,+'),]/*+4,0:%(4/>3,=:/,
%77@6&)*'+,6%>/,):%),%..,B%7)/,:/%),*7,%$%*.%]./,%),bIfE,6%^/7,7'6/,';,):/7/,):/(6' 90:/6*0%.,7)'(%4/,6%)/(*%.7,*+;/%7*]./3,8'B/$/(5,
):/7/, 6%)/(*%.7,%(/,7)*..,*+0.@>/>,*+,):*7,%+%.17*75,*+,):/,0%7/,):%),B%7)/,:/%),%]'$/,bIfE,*7,%$%*.%]./,3,,
d=:/,>*70:%(4/,)/6&/(%)@(/,;'(,.*):*@6,0:.'(*>/,%+>,&')%77*@6,:1>('<*>/,B/(/,+'),&('$*>/>5,%+>,):/(/;'(/,%(/,%77@6/>,)',]/, /h @%.,
)',):/,0:%(4*+4,)/6&/(%)@(/3,,

*



%)&"

N"E"6"! :)0C$,2)*<41-4//,-4%2*=$),-0)2-*#)$9%$0,2()*

&@7J;*#h>*&I;*;A;?D=*HFAL68E:9FA*@A<*W@:;?*E?F<6H:9M9:=*FG*<9?;H:*HFA:@H:*8;87?@A;*
<9L:9JJ@:9FA*@L*@*G6AH:9FA*FG*I;@:*LF6?H;*:;8E;?@:6?; *

@%%,;"0%*&!%<=%*"0-*%& mgj & L<R[SNT& Q<
WYSNW& f%"0&B+-*.%&!%<=%*"0-*%&T#V&

6j & h` hik & hi *n& L P*abc & 6j &
NI , NDQb, I3II! , I3!D, NI3DT,
NY, DNQb, I3II" , I3"I , NY3DI,
YI , "TYI , I3IID , I3"T, YI3D!,
YY, "Db! , I3IIN , I3DT, YY3DQ,
QI, "IDN , I3IIY , I3Y!, QI3N!,
QY, !\YI , I3IIQ , I3QQ, QY3NQ,
\I , !Y!Q , I3IIT , I3TN, \I3Yb,
\Y , !DD" , I3I!I , !3IN, \Y3YN,
TI , !!\N , I3I!" , !3"T, TI3Yb,
TY, !INQ , I3I!Y , !3Y\, TY3QY,
bI , ,bNI , I3I!T , !3bI , bI3\! ,

=:*7,)%]./,7:'B7,$%.@/7,0%.0@.%)/>,*+,):/,HEUH,6'>/.,@7/>,;'(,):/,7)@>13,V0)@%.,$%.@/7,B/(/,0%.0@.%)/>,;'(,/$/(1,I3I!fE,*+0(/ 6/+),';,
;//>B%)/(,)/6&/(%)@(/3,=:/7/,$%.@/7,(/&(/7/+),):/,&(' &/()*/7,';,%,7*+4./,UH,6'>@./3,=:/,6'>/.,:%7,]//+,>/$/.'&/ >,%+>,@7/>,*+,'@(,
&(/$*'@7,&@].*0%)*'+,PYR3,,

N"E"E"! @Z,08/)*D,/('/,-4%21*9%$*D>,$;42;*N-%$,;)*:,-)$4,/1*L4- >*D%//)(-)&*

+,1-)*O),- *

&@7J;*#XP>*3I@?D9AD*8F<;J*;V@8EJ;*6L9AD*T@D6@?*W;JJ*
/"0%* & )"*"9934&/"S & F"$.3-<&B-$9"0%&

#h@%)*'+,N3!,

o $
pqrpRs' *+,-
Grtu Rs' *+,-

$ vt rw x yuR,

#h@%)*'+,Y3!,

) \]^_` $ R
yuvz r{q AGuHR3|

{tv 3| 3}k
R

$ GvppqRW} ,

) \]^_` $ R
yuvz r{q AGuHR3|

{w{ 3| 3}k
R

$ GyvG{RW} ,
9,

#h@%)*'+,Q3!,

; \]^_` $ R
yuvz r{q AGuHR3|

{wvRW|*) ' R

$ RGy{z{ R)' R,

; \]^_` $ R
yuvz r{q AGuHR3|

GwtRW|*) ' R

$ {GvqzR)' ,

; \]^_` $ R
yuvz r{q AGuHR3|
GyuuW| },YY9~k

R

$ {wwvR)' ,

N"E"G"! D%214&)$,-4%2*%9*=$,218%$-,-4%2*+)4;>-*

+FJ68;*FG*L:F?@D;*8@:;?9@JL*9L*98EF?:@A:*WI;A*HFAL9<;?9AD* :I;*A687;?*FG* :?6HYL*

A;;<;<*:F*:?@ALEF?:*W@L:;*I;@:*G?F8*A@:6?@J*D@L*HF8E?;LLF?*L:@:9FAL*:F*W;JJL*GF?*:?;@:8;A:C*

,=*<;:;?89A9AD*:I;*MFJ68;:?9H*:?;@:8;A:*H@E@H9:=*FG*:I;*L:F?@D;*8@:;?9@JN*W;*H@A*<;:;?89A;*

9G*@*J;LL;?*MFJ68;*9L*:?@ALEF?:;<*WI;A*<;H;A:?@J9S;<*:?;@:8;A:*9L*HF8E@?;<*:F*H;A:?@J9S;<*

:?;@:8;A:C*(G*:I;*L:F?@D;*8@:;?9@JL*:I@:*@JJFW*GF?*JFW;?*:?@ALEF?:@:9FA*<9L:@AH;L*_d*GF6A<*9A*

:I;* 8@9A* :;V:r* 8@DA;L968* L6JG@:;N* 8@DA;L968* HIJF?9<;N* H@JH968* L6JG@:;N* @A<* J9:I968*

HIJF?9<;`N*W;*A;;<*:F*AFW*HFAL9<;?*:I;9?*W;9DI:C*'*:?6HY*9A*3FJF?@<F*9L*J989:;<*:F*]cC]*8;:?9H*



%)' "

:FAL*mXhhnC*3F8E@?9AD*:I9L*:F*:I;*J989:@:9FA*W;*I@M;*FG*cNPPP*D@JJFAL*_OOCa*H679H*8;:;?L`*E;?*

:?6HYN*W;*YAFW*:I@:*@A=*8@:;?9@J*W9:I*@*8@V9868*<;AL9:=*_9C;CN*@*I=<?@:;<*<;AL9:=N*9A*:I;*

H@L;*FG*&3BL`N*FM;?*XCc*:98;L*:I;*<;L:9A=*FG*W@:;?*W9JJ*A;;<*:F*I@M;*@<<9:9FA@J*:?6HYL*:I@A*

<;:;?89A;<*7=*:I;*MFJ68;:?9H*:?;@:8;A:*H@E@H9:=*_$KC*#d`C**

* =b21= 2 ^1P 2
ZgZRRVU+

?hhi
/<
= >PNNji= >B

%* _#d`*

4;* H@A* @JLF* <;:;?89A;* :I;* 8@V9868* G@H:F?* :I@:* H@A* 7;* @EEJ9;<* :F* ;@HI* 8@:;?9@J*

7;GF?;* :?@ALEF?:@:9FA* FG* W@L:;* I;@:* 9L* AF* JFAD;?* @* M9@7J;* FE:9FAC* &I9L* 9L* ;K6@J*:F* :I;*

MFJ68;:?9H* :?;@:8;A:* H@E@H9:=* FG* :I;* 8@:;?9@J* _9C;CN* :I;* 9AM;?L;* FG* :I;* M@J6;* H@JH6J@:;<* 9A*

$K6@:9FA*X\ *FG*:I;*8@9A*8@A6LH?9E:`C*&I9L*A687;?*9L*?;HF?<;<*9A*&@7J;*#XX*@L*h='> C*4;*

;M@J6@:;*8@DA;L968*L6JG@:;N*8@DA;L968*HIJF?9<;N*H@JH968*L6JG@:;N*@A<*J9:I968*HIJF?9<;*:F*

<;:;?89A;*:I;9?*I=<?@:;<*<;AL9:9;L*6L9AD*:I;*GFJJFW9AD*8;:IF<LC*&I;*?;L:*FG*:I;*8@:;?9@JL*

I@M;* @J?;@<=* 7;;A* <;:;?89A;<* @L* 9AG;@L97J;* FE:9FAL* <6;* :F* :I;9?* MFJ68;:?9H* :?;@:8;A:*

H@E@H9:9;LC*&F*<;:;?89A;*:I;*I=<?@:;<*<;AL9:9;L*FG*;@HI*:I;?8FLRHI;89H@J*8@:;?9@JN*W;*6L;*

:I?;;*8@:;?9@J*E?FE;?:9;L>*:I;*A687;?*FG*W@:;?*8FJ;H6J;L*E;?*I=<?@:;<*LF?7;A:*8FJ;H6J;*

_?6 `N*:I;*8FJ;H6J@?*W;9DI:*FG*:I;*8@:;?9@JL*_B4`N*@A<*:I;9?*<;AL9:9;L*_L`*_&@7J;*#XX̀C*

&@7J;*#XX>*'<<9:9FA@J*:I;?8FRHI;89H@J*W@L:;*I;@:*L:F?@D;*8@:;?9@J*HI@?@H:;?9L:9HL*
B+*#%40& V= & D/ & d& • a9C & • b & C3<30346J& [%9%*%4.%2&
H& H& hi *LMN! hi *L P! H& H& H& H&
A*):*@6,E:.'(*>/ , !, N"3Db, "I\I , !3ID, I3bT, G' , PDR,
E%.0*@6,a@.;%)/, ", !DQ3!N, "D"I , !3\b , !3!D, L/7, PDR,
U%4+/7*@6,E:.'(*>/, Q, bY3"!, "D"I , "3QD, I3TY, G' , PDR,
U%4+/7*@6,a@.;%)/, \, !"I3D\ , "QQI, N3II, I3bI , G' , PDR,

4;*<;:;?89A;* :I;*8@LL*FG*W@:;?*A;;<;<*E;?*8@LL*FG*LF?7;A:*_YN*$KC*#Q`*@A<*:I;A*

H@JH6J@:;*:I;*I=<?@:;<*<;AL9:9;L*_L. N*$KC*#c`C**

* d 2% ?6 7 f9 &')*/ (f9 (F/a*3) * _#Q`*



%)("

* L. 2 t^ W du7 v
k

l ,.+7&("
W

U

l ?'"&+
w
Lk

* _#c`*

(AH;*W;*YAFW*:I;*I=<?@:;<*<;AL9:=*FG*:I;*&3BN*W;*H@A*H@JH6J@:;*:I;*I=<?@:;<*LE;H9G9H*

D?@M9:=*FG*:I;*LF?7;A:*_=bN*$KC*#a`C*!9M9<9AD*:I;*I=<?@:;<*LE;H9G9H*D?@M9:=*7=*XCcN*:I;*J989:;<*

LE;H9G9H*D?@M9:=*FG*:I;*8@:;?9@JN*W9JJ*?;:6?A*:I;*86J:9EJ9H@:9FA*G@H:F?*_h& N*$KC*#\ `N*WI9HI*W;*

@EEJ=*9A*$K*Xc*FG*:I;*8@9A*8@A6LH?9E:*:F*G9A<*:I;*:F:@J*A687;?*FG*:?6HYL*A;;<;<*GF?*W@L:;*

I;@:*:?@ALEF?:@:9FAC**

* =b 2 L . (L &')*/ * _#a`*

* h& 2 =b(=b 21=%* _#\`*

0?F8*&@7J;* #XXN* W;* L;;* :I@:* FAJ=* 3@JH968* #6JG@:;* 9L* J989:;<* G6?:I;?* 7=* W;9DI:*

HFAL:?@9A:LN* 76:* 9:* <F;L* AF:* ?;@HI* :I;* 8@V9868* G@H:F?*WI9HI* WF6J<* ?;A<;?* :I;*

:?@ALEF?:@:9FA* FG* :I;?8FRHI;89H@J* L:F?@D;* 8@:;?9@J* J;LL* ;HFAF89H@JJ=* M9@7J;* :I@A*

:?@ALEF?:@:9FA*FG*024C**



%))"

N"E"Q"! N'88/)0)2-,/*P)1'/-1*9%$*A//*+)//1**

&@7J;*#XO>*T@D6@?*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, NIDQ3"Y, UH,U'>@./7o, N! ,
]^ ! MNO,2L P*abc -o, \Y3\, U*+*6@6,CSJo, "3ID,
, , E(*)*0%.,a#E,2h` *hi -o, !!!! ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, "b, 9,DT, DQ,9,QI, !N"QI , T3"\,9,!I3TQ, !DQb,9,!\ND ,
K%(%;;*+,?%<, KEU, !\, 9,Db, "I, 9,\! , "!DYQ, !!3b\, 9,"T3N, !D\I, 9,"I!D ,
+9K/+)%0'7%+/, KEU, !", 9,D\ , !Y,9,\Y , !"\NY , \3Y\,9,"D3QT, !D\D, 9,""NT ,
+98/<%0'`%+/, KEU, !!, 9,Db, !N,9,\Y , !!bbD , Q3\\,9,"D3I\ , !DQ\,9,"!DQ,
+98/&)%0'`%+/, KEU, !!, 9,N! , !N,9,\N, !DDTD, \3"N,9,"Y3b", !D\!, 9,"ID" ,
+9G'+%0'`%+/, KEU, N!,9,NY, QY,9,\Y , !"D!\ , Q3I",9,Q3Y\, !\N\, 9,!TNY,
+9=(*%0'+)%+/, KEU, NN,9,N\ , QQ,9,\Y , !"QTb , Y3bD,9,Q3N!, !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, !D,9,D\ , !Q,9,\D, !DNNI, T3I!,9,""3\b , !D\T, 9,"!bD ,
K%.6*)*0,V0*>, KEU, N",9,NQ, QN,9,\N, !N"II , Q3T,9,\3N, !Qb", 9,!\b" ,
a)/%(*0,V0*>, KEU, NQ,9,YI , QY,9,\N, !"!"Y , Y3D\,9,Y3T!, !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), "Y, !II , DYTI, D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), QN, !II , "TI! , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), Yb, !II , DYTI, !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), Yb, !II , YYN\, "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , TT, "TT! , I3QD, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , TQ, "I!Y , I3NN, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , TQ, !D!\ , I3"b , bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), \" , !II , ""NIb , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), QI, !II , \D\N , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), T" , !II , !NYQ", D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), YN, !II , !IY!T , N3"b, "IQI ,

*

&@7J;*#X] >*+@??@*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "DQ"3YT, UH,U'>@./7o, !Y\ ,
]^ ! MNO,2L P*abc -o, "Tb3Q, U*+*6@6,CSJo, !D3DI,
, , E(*)*0%.,a#E,2h` *hi -o, !\I ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, Y,9,\, N!,9,Qb, TDN\, \3!Q,9,b3DT, !DQT,9,!\NI ,
K%(%;;*+,?%<, KEU, D,9,\, "N,9,TY, !"YI! , !I3I\, 9,"D3T, !DQT,9,"I!! ,
+9K/+)%0'7%+/, KEU, ", 9,Q, !\, 9,TQ, \NQI , Q3Q!,9,"I3YT, !D\!, 9,""NY,
+98/<%0'`%+/, KEU, ", 9,\, !Q,9,TQ, \I"I , Y3bD,9,"I3!D , !DQY,9,"!DN ,
+98/&)%0'`%+/, KEU, ", 9,\, !Q,9,TY, \TDN, Q3D,9,""3NQ, !DQb,9,"IDI ,
+9G'+%0'`%+/, KEU, \, 9,T, \N,9,TQ, \"!I , Y3"Q,9,Y3\D, !\NQ,9,!TNN,
+9=(*%0'+)%+/, KEU, T,9,T, \Q,9,TQ, \N"\ , Y3!\,9,Y3Yb, !QT!, 9,!\\N ,
U1(*7)*0,V0*>, KEU, ", 9,Q, !b, 9,TN, \TQ\ , Q3b\,9,!b3\D, !D\\, 9,"!bI ,
K%.6*)*0,V0*>, KEU, \, 9,T, \N,9,TQ, TD!" , Y3TT,9,Q3N, !Qb!, 9,!\b! ,
a)/%(*0,V0*>, KEU, T,9,b, \N,9,TY, \Ib\ , N3Qb,9,Y3I\, !YYb,9,!QQD,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), N, !II , "IbY , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), !I , !II , !QNI , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), b, !II , "IbY , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), b, !II , D"N\ , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !\ , !II , !QTQ, I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !T , !II , !!TI , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !T , !II , \\! , I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !! , !II , !D!!\ , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), b, !II , ND!\ , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !D, !II , TY"N, D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), T, !II , Q!Y\ , N3"b, "IQI ,

*



%)*"

&@7J;*#Xd>*2;:;?LFA*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, DIY\3TD, UH,U'>@./7o, !" ,
]^ ! MNO,2L P*abc -o, "!3Y, U*+*6@6,CSJo, I3\Q,
, , E(*)*0%.,a#E,2h` *hi -o, "bQY,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, YT,9,\Q, "\, 9,NY, !ITIN , !I3bb, 9,!N3NY, !D\I, 9,!\N\ ,
K%(%;;*+,?%<, KEU, D",9,\Q, !Y,9,Y! , !Q!\b , !Q3Q,9,Db3YT, !D\I, 9,"I!Q ,
+9K/+)%0'7%+/, KEU, "N,9,\Q, !!, 9,Y\ , bQYQ, b3b,9,D!3!\ , !D\D, 9,""YI ,
+98/<%0'`%+/, KEU, "D,9,TI , !!, 9,YT, bITQ, T3T,9,DI3!T, !DQT,9,"!DT ,
+98/&)%0'`%+/, KEU, "D,9,T" , !!, 9,Y\ , !I!Db , b3YN,9,DN3"b, !D\!, 9,"IDD ,
+9G'+%0'`%+/, KEU, TN,9,b" , YI,9,Y\ , bDD!, \3TT,9,T3Yb, !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, Tb,9,bQ, YI,9,Y\ , bQ!D, \3\b, 9,T3N", !QTD,9,!\\Q ,
U1(*7)*0,V0*>, KEU, "Q,9,\Y , !", 9,YY, !I!T" , !I3YY,9,DI3!Y, !D\b, 9,"!bQ ,
K%.6*)*0,V0*>, KEU, TY,9,b" , NT,9,YQ, !I\YT , b3ID,9,b3TD, !Qb", 9,!\bN ,
a)/%(*0,V0*>, KEU, bN,9,!II , Nb,9,YY, b!TQ, \3!D,9,\3Q, !YQI, 9,!QDI ,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), QQ, !II , "\!" , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), !II , Yb, "!"" , !3QY, !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), !II , QD, "\!" , "3!I , !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), !II , QD, N"I" , D3"Q, !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , DD, "!TD , !3Qb, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , D", !Y"\ , !3!T , bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , D", bbT, I3\\ , bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , Y", !Qb\\ , !D3!\ , !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), !II , QD, YYT\, N3DD, !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , NQ, !!ID" , T3YQ, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), !II , Qb, \bQT, Q3!T, "IQI ,

*

&@7J;*#XQ>*3;?M9*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "IYD3T\, UH,U'>@./7o, D! ,
]^ ! MNO,2L P*abc -o, YY3T, U*+*6@6,CSJo, "3bY,
, , E(*)*0%.,a#E,2h` *hi -o, \Q\ ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, "I, 9,"\ , DQ,9,QI, \"YQ , T3!T,9,!I3\D , !DQb,9,!\ND ,
K%(%;;*+,?%<, KEU, !", 9,"\ , "!, 9,\" , !ITQ\ , !!3T!, 9,"T3I! , !D\I, 9,"I!D ,
+9K/+)%0'7%+/, KEU, T,9,"Q, !Y,9,\Q, QNTQ, \3Nb,9,"D3N", !D\", 9,""N\ ,
+98/<%0'`%+/, KEU, T,9,"\ , !N,9,\Q, Q!I" , Q3Qb,9,""3TD, !DQ\,9,"!DQ,
+98/&)%0'`%+/, KEU, T,9,"T , !N,9,\Y , QT!I , \3!Q,9,"Y3Q", !D\!, 9,"ID! ,
+9G'+%0'`%+/, KEU, "b, 9,D! , QQ,9,\Q, Q"QT, Y3bQ,9,Q3Nb, !\N\, 9,!TNY,
+9=(*%0'+)%+/, KEU, DI,9,DD, Q\,9,\Q, QNY\, Y3T\,9,Q3DN, !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, b,9,"Q, !Q,9,\N, QTDb, \3b",9,""3YD, !D\T, 9,"!bD ,
K%.6*)*0,V0*>, KEU, DI,9,D", QY,9,\Y , \""Q , Q3\",9,\3D", !Qb", 9,!\b" ,
a)/%(*0,V0*>, KEU, D",9,DY, QY,9,\Y , Q!\I , Y3D!,9,Y3\N, !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+) , !\ , !II , !T"" , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), NN, !II , !N"Y , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), N! , !II , !T"" , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), N! , !II , "T"D , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , \b , !II , !NQQ, I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , TI , !II , !I"Y , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , TI , !II , Q\I , I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), YI , !II , !!NID , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), N! , !II , D\Y" , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), Y\ , !II , \N!I , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), D\ , !II , YDY", N3"b, "IQI ,

*



%)+"

&@7J;*#Xc>*!6Y;L*0;<;?@J*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, DYTN, UH,U'>@./7o, Q!,
]^ ! MNO,2L P*abc -o, !!!3Y , U*+*6@6,CSJo, D3D\,
, , E(*)*0%.,a#E,2h` *hi -o, Q\I ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, !b, 9,"N, DT,9,QD, !"QQD, \3\Q,9,!I3!T , !DQb,9,!\N" ,
K%(%;;*+,?%<, KEU, !!, 9,"Q, "", 9,\\ , !TbQD, !!3!, 9,"Q3D, !DQb,9,"I!D ,
+9K/+)%0'7%+/, KEU, T,9,"N, !Q,9,TI , !!D!\ , \3!D,9,""3"\ , !D\", 9,""N\ ,
+98/<%0'`%+/, KEU, \, 9,"Y, !Y,9,TI , !IQNb , Q3DT,9,"!3\D , !DQ\,9,"!DQ,
+98/&)%0'`%+/, KEU, \, 9,"Q, !Y,9,\b , !!TTN , Q3T!,9,"N3DN, !D\!, 9,"ID! ,
+9G'+%0'`%+/, KEU, "Q,9,"b , Qb,9,\b , !IbD\ , Y3Q\,9,Q3!T, !\NQ,9,!TNY,
+9=(*%0'+)%+/, KEU, "T,9,DI , \I, 9,TI , !!"Q\ , Y3Yb,9,Q3ID, !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, T,9,"N, !\, 9,\\ , !!bDY , \3YN,9,"!3N, !D\T, 9,"!b" ,
K%.6*)*0,V0*>, KEU, "\, 9,DI , Qb,9,\b , !"QIb , Q3DT,9,Q3bN, !Qb", 9,!\b" ,
a)/%(*0,V0*>, KEU, "b, 9,D", Qb,9,\b , !I\QQ , Y3IQ,9,Y3N\, !YQI, 9,!QQD,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), !Y , !II , D!\b , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), DT, !II , "NT\ , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+) , DQ, !II , D!\b , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), DQ, !II , Nb"Y, "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , Qb, !II , "YYT, I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , \I , !II , !\Tb , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , \I , !II , !!Qb , I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), ND, !II , !bTbT , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), DQ, !II , QYNT, "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), YI , !II , !"bDI , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), DD, !II , bDDb, N3"b, "IQI ,

*

&@7J;*#Xa>*$I?J9HI*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, !bb\3DQ, UH,U'>@./7o, !T ,
]^ ! MNO,2L P*abc -o, DD3!, U*+*6@6,CSJo, !3TI ,
, , E(*)*0%.,a#E,2h` *hi -o, !"Yb ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, DI,9,Db, D",9,YN, \IY\ , b3IT,9,!!3bD, !DQb,9,!\NN ,
K%(%;;*+,?%<, KEU, !\, 9,NI , !T, 9,QN, !IYQT , !D3DN,9,D!3\" , !D\I, 9,"I!N ,
+9K/+)%0'7%+/, KEU, !", 9,DT, !D,9,Qb, QDI\ , T3"Q,9,"Y3b, !D\D, 9,""Nb ,
+98/<%0'`%+/, KEU, !", 9,N! , !D,9,Qb, YbDY, \3D\,9,"Y3!T, !DQ\,9,"!D\ ,
+98/&)%0'`%+/, KEU, !", 9,N", !D,9,QT, QQ"D, \3b",9,"T3N, !D\!, 9,"ID" ,
+9G'+%0'`%+/, KEU, ND,9,N\ , Yb,9,Qb, QIbY, Q3Y\,9,\3!\ , !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, NY,9,Nb, QI,9,Qb, Q"\b , Q3Nb,9,\3I! , !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, !D,9,DT, !Y,9,Q\, QQY!, T3\Q,9,"N3bT, !D\T, 9,"!bN ,
K%.6*)*0,V0*>, KEU, NN,9,N\ , Yb,9,QT, \I"\ , \3NQ,9,T3!", !Qb", 9,!\bD ,
a)/%(*0,V0*>, KEU, NT,9,Y", Yb,9,QT, QIII , Y3TQ,9,Q3DN, !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), "T , !II , !\\! , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), \" , !II , !DTQ, I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), Q\, !II , !\\! , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), Q\, !II , "\NY , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , \\ , !N"Q, I3\" , b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , \Q, bb\ , I3YI, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , \Q, QY", I3DD, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), T" , !II , !!ITb , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), QT, !II , DQNb, "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), bD, !II , \"IQ , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), Q!, !II , Y"IY , N3"b, "IQI ,

*



%), "

&@7J;*#X\ >*5@SS@?<*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, !QN"3!! , UH,U'>@./7o, Nb,
]^ ! MNO,2L P*abc -o, Tb3!, U*+*6@6,CSJo, Y3Tb,
, , E(*)*0%.,a#E,2h` *hi -o, DTN,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, !!, 9,!N, Db,9,QY, YTI" , \3Q!,9,b3bT, !DQb,9,!\N! ,
K%(%;;*+,?%<, KEU, Q,9,!Y , "D,9,\b , TQTb, !I3TN,9,"Y3QT, !DQb,9,"I!" ,
+9K/+)%0'7%+/, KEU, N,9,!N, !Q,9,T! , Y!TY, \, 9,"!3TY, !D\", 9,""NQ,
+98/<%0'`%+/, KEU, N,9,!Y , !Y,9,T! , NT\b, Q3"\,9,"!3DN, !DQ\,9,"!DY ,
+98/&)%0'`%+/, KEU, N,9,!Y , !Y,9,T! , YNNY, Q3QT,9,"D3TQ, !D\!, 9,"ID! ,
+9G'+%0'`%+/, KEU, !Y,9,!\ , \I, 9,T! , YI!! , Y3Y\,9,Q3I\, !\NQ,9,!TNY,
+9=(*%0'+)%+/, KEU, !Q,9,!T , \!, 9,T! , Y!Q" , Y3NT,9,Y3b", !QT",9,!\\N ,
U1(*7)*0,V0*>, KEU, Y,9,!N, !\, 9,\b , YNQT, \3N,9,"I3bb , !D\T, 9,"!b" ,
K%.6*)*0,V0*>, KEU, !Q,9,!\ , \I, 9,T! , Y\\\ , Q3"Q,9,Q3T!, !Qb!, 9,!\b" ,
a)/%(*0,V0*>, KEU, !\, 9,!b , \I, 9,TI , NbDD, N3b\,9,Y3D\, !YYb,9,!QQD,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), b, !II , !NYQ, D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), "" , !II , !!NI , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), "I , !II , !NYQ, !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), "I , !II , ""Y\ , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , Db, !II , !!\" , I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , NI , !II , T"I , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , NI , !II , YDQ, I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), "Y, !II , b!!\ , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), "! , !II , DIII , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), "T , !II , Yb"N, D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), !b , !II , N"\b , N3"b, "IQI ,

*

&@7J;*#Xh>*5FF<*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "D"T3QT, UH,U'>@./7o, !Y ,
]^ ! MNO,2L P*abc -o, "\3! , U*+*6@6,CSJo, !3"Q,
, , E(*)*0%.,a#E,2h` *hi -o, !\TT ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, NI,9,Y", DI,9,Y! , T""\ , b3\N,9,!"3\b , !D\I, 9,!\NY ,
K%(%;;*+,?%<, KEU, "", 9,Y", !\, 9,Yb, !"D"! , !N3NQ,9,DN3N", !D\I, 9,"I!Y ,
+9K/+)%0'7%+/, KEU, !Q,9,Y! , !D,9,QN, \DYN, T3TD,9,"\3\" , !D\D, 9,""Nb ,
+98/<%0'`%+/, KEU, !Q,9,YN, !", 9,QY, Qb!b, \3TQ,9,"Q3b, !DQT,9,"!D\ ,
+98/&)%0'`%+/, KEU, !Q,9,YQ, !", 9,QN, \\"! , T3NT,9,DI3ND, !D\!, 9,"IDD ,
+9G'+%0'`%+/, KEU, Y\,9,Q", YQ,9,QN, \!IQ , \3I", 9,\3QQ, !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, QI,9,QY, YQ,9,QN, \D"! , Q3bD,9,\3Nb, !QT",9,!\\Q ,
U1(*7)*0,V0*>, KEU, !T, 9,Y! , !N,9,Q", \\YN , b3DT,9,"Q3\Q, !D\b, 9,"!bY ,
K%.6*)*0,V0*>, KEU, YT,9,QD, YY,9,QD, T!b" , T,9,T3\! , !Qb", 9,!\bD ,
a)/%(*0,V0*>, KEU, QD,9,Qb, YY,9,QN, QbbY, Q3"Q,9,Q3\\, !YQI, 9,!QQY,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), NI , !II , "IQY , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), !II , b\ , !Q!Q, I3bb, !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), bY, !II , "IQY , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), bY, !II , D"II , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , YN, !QQ", !3I" , b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , YD, !!QD , I3\! , bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , YD, \QI , I3N\, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , TQ, !"b"b , \3bN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), bQ, !II , N"YN, "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , \Y , TNI! , Y3!Q, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), T\ , !II , QIQT, N3"b, "IQI ,

*



%)-"

&@7J;*#OP>*5F?L;:@9J*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "YQb3Q!, UH,U'>@./7o, N! ,
]^ ! MNO,2L P*abc -o, \N3Q, U*+*6@6,CSJo, D3!Y,
, , E(*)*0%.,a#E,2h` *hi -o, \!T ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+), E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, !b, 9,"Y, D\,9,Q", bI\b , \3bT,9,!I3N\ , !DQb,9,!\N" ,
K%(%;;*+,?%<, KEU, !!, 9,"Q, "!, 9,\N, !DYbQ, !!3N\, 9,"\3"! , !DQb,9,"I!D ,
+9K/+)%0'7%+/, KEU, T,9,"Y, !Y,9,\T , T!!N , \3D",9,""3TT, !D\", 9,""N\ ,
+98/<%0'`%+/, KEU, T,9,"Q, !Y,9,\T , \QDY, Q3YY,9,""3D! , !DQ\,9,"!DQ,
+98/&)%0'`%+/, KEU, T,9,"\ , !Y,9,\\ , TY"I , \, 9,"Y3I" , !D\!, 9,"ID! ,
+9G'+%0'`%+/, KEU, "T,9,DI , Q\,9,\\ , \TN" , Y3T",9,Q3DY, !\N\, 9,!TNY,
+9=(*%0'+)%+/, KEU, "b, 9,D! , QT,9,\T , TI\T , Y3\N,9,Q3", !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, b,9,"Y, !\, 9,\Y , TYY\, \3\N,9,"!3bb , !D\T, 9,"!b" ,
K%.6*)*0,V0*>, KEU, "T,9,D! , Q\,9,\\ , bINI , Q3YQ,9,\3!N, !Qb", 9,!\b" ,
a)/%(*0,V0*>, KEU, D!,9,DD, Q\,9,\\ , \\!b , Y3!b,9,Y3Q", !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), !Q, !II , ""\b , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), N! , !II , !\TD , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), DT, !II , ""\b , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), DT, !II , DYD!, "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , \N, !II , !TDN, I3YQ, b\D,
U%4+/7*@6,E:.'(*>/ , E:/6*0%.,V>7'(]/+) , \Y , !II , !"TD , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , \Y , !II , TDT, I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), N\ , !II , !N"QQ, Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), Db, !II , NQbY, "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), YD, !II , b"\I , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), DY, !II , QQbQ, N3"b, "IQI ,

*

&@7J;*#OX>*T*eJ;9A*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "\N!3DT, UH,U'>@./7o, "I ,
]^ ! MNO,2L P*abc -o, DY3", U*+*6@6,CSJo, !3Db,
, , E(*)*0%.,a#E,2h` *hi -o, !Q"" ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, DT,9,YI , D",9,YN, bQTY, b3"!,9,!"3! , !DQb,9,!\NY ,
K%(%;;*+,?%<, KEU, "!, 9,Y! , !T, 9,QD, !NYIY , !D3Y\,9,D"3"\ , !D\I, 9,"I!Y ,
+9K/+)%0'7%+/, KEU, !Q,9,Nb, !D,9,QT, TQYQ, T3DT,9,"Q3"\ , !D\D, 9,""Nb ,
+98/<%0'`%+/, KEU, !Y,9,Y", !D,9,QT, T!NY, \3N\,9,"Y3YD, !DQT,9,"!D\ ,
+98/&)%0'`%+/, KEU, !Y,9,YN, !D,9,Q\, bIbI , T3IN,9,"T3T!, !D\!, 9,"ID" ,
+9G'+%0'`%+/, KEU, YY,9,Yb, Yb,9,QT, TDQQ, Q3QQ,9,\3"\ , !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, Y\,9,Q", QI,9,QT, TQ!T, Q3YT,9,\3!! , !QT",9,!\\Q ,
U1(*7)*0,V0*>, KEU, !\, 9,Nb, !N,9,QQ, b!"b , T3Tb,9,"Y3DN, !D\b, 9,"!bN ,
K%.6*)*0,V0*>, KEU, YY,9,QI, YT,9,Q\, bQNN, \3Y\,9,T3"N, !Qb", 9,!\bD ,
a)/%(*0,V0*>, KEU, Q!,9,QQ, YT,9,Q\, T"DY, Y3bN,9,Q3ND, !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), DQ, !II , "ND! , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), bD, !II , !bID , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), TQ, !II , "ND! , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), TQ, !II , D\Q\ , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , QI, !bY\ , I3bD, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , Yb, !DQb, I3QY, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , Yb, TbN, I3N", bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , bY, !Y""I , \3"I , !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), T\ , !II , YIIT , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , TD, bTbI , N3QT, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), \b , !II , \!NN , N3"b, "IQI ,

*



%*."

&@7J;*#OO>*TbB*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, DbbN3YQ, UH,U'>@./7o, \! ,
]^ ! MNO,2L P*abc -o, !DI3\ , U*+*6@6,CSJo, D3YY,
, , E(*)*0%.,a#E,2h` *hi -o, QD\,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, !T, 9,"D, DT,9,QN, !N!!D , \3QT,9,!I3I\ , !DQb,9,!\N" ,
K%(%;;*+,?%<, KEU, !I, 9,"Y, "", 9,\T , "!!DQ , !I3bQ,9,"Y3bT, !DQb,9,"I!" ,
+9K/+)%0'7%+/, KEU, \, 9,"D, !Q,9,TI , !"Q!N , \3IQ,9,""3IY , !D\", 9,""N\ ,
+98/<%0'`%+/, KEU, \, 9,"N, !Y,9,TI , !!TQb , Q3D",9,"!3YD, !DQ\,9,"!DQ,
+98/&)%0'`%+/, KEU, \, 9,"Y, !Y,9,TI , !D"NY, Q3\N,9,"N3!, !D\!, 9,"ID! ,
+9G'+%0'`%+/, KEU, "Y,9,"T , \I, 9,TI , !"!bI , Y3Q",9,Q3!", !\NQ,9,!TNY,
+9=(*%0'+)%+/, KEU, "\, 9,"b , \!, 9,T! , !"YY\ , Y3YD,9,Y3b\, !QT",9,!\\Y ,
U1(*7)*0,V0*>, KEU, T,9,"D, !\, 9,\T , !DDI" , \3NQ,9,"!3!b , !D\T, 9,"!b" ,
K%.6*)*0,V0*>, KEU, "Q,9,"T , Qb,9,TI , !NIYD, Q3D!,9,Q3T\, !Qb", 9,!\b" ,
a)/%(*0,V0*>, KEU, "T,9,D! , Qb,9,TI , !"III , Y3I!,9,Y3N", !YQI, 9,!QQD,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), !N, !II , DYND, D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), D\ , !II , "\\" , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), DN, !II , DYND, !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), DN, !II , YNbI, "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , QY, !II , "TY! , I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , Q\, !II , !bbN, I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , Q\, !II , !DID , I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), N! , !II , ""!\T , Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), DN, !II , \"bT , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), N\ , !II , !NN!! , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), D! , !II , !INIb , N3"b, "IQI ,

*

&@7J;*#O]>*B@?YI@8*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, !YTY3TQ, UH,U'>@./7o, Q\,
]^ ! MNO,2L P*abc -o, !"D , U*+*6@6,CSJo, T3N!,
, , E(*)*0%.,a#E,2h` *hi -o, "Qb,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, T,9,!I , NI,9,QQ, YQID, \3N!,9,b3\! , !DQb,9,!\N! ,
K%(%;;*+,?%<, KEU, Y,9,!! , "D,9,T! , TDb!, !I3Nb,9,"N3TN, !DQb,9,"I!" ,
+9K/+)%0'7%+/, KEU, D,9,!I , !Q,9,TD, YIIT , Q3T",9,"!3"\ , !D\", 9,""NQ,
+98/<%0'`%+/, KEU, D,9,!I , !Q,9,TD, N\!" , Q3!!,9,"I3\b , !DQQ,9,"!DY ,
+98/&)%0'`%+/, KEU, D,9,!! , !Q,9,TD, Y"YT, Q3Y!,9,"D3"D, !D\I, 9,"IDI ,
+9G'+%0'`%+/, KEU, !!, 9,!" , \", 9,TD, NTNI, Y3ND,9,Y3b", !\NQ,9,!TNN,
+9=(*%0'+)%+/, KEU, !", 9,!D, \D,9,TN, NbTY, Y3DN,9,Y3\\, !QT",9,!\\N ,
U1(*7)*0,V0*>, KEU, N,9,!I , !T, 9,T! , Y"T! , \3",9,"I3N" , !D\T, 9,"!b! ,
K%.6*)*0,V0*>, KEU, !!, 9,!" , \", 9,TD, YY\b, Q3Ib,9,Q3Q", !Qb!, 9,!\b! ,
a)/%(*0,V0*>, KEU, !", 9,!D, \", 9,TD, N\QN, N3TN,9,Y3"N, !YYb,9,!QQD,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), Q, !II , !NIQ , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), !Y , !II , !!I! , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), !N, !II , !NIQ , !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), !N, !II , "!\b , "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , "T , !II , !!D" , I3YQ, b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , "T , !II , \b" , I3DT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , "T , !II , Y!\ , I3"Y, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !\ , !II , TTIN, Q3TN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), !N, !II , "Tb\ , "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), "I , !II , Y\"! , D3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), !D, !II , N!DD, N3"b, "IQI ,

*



%*%"

&@7J;*#Od>*(??*#:@:;*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "N!Q3Tb, UH,U'>@./7o, b,
]^ ! MNO,2L P*abc -o, !Y3!, U*+*6@6,CSJo, I3QT,
, , E(*)*0%.,a#E,2h` *hi -o, DDND,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, Q!,9,T! , "Y,9,N", TYDb, !!3\D, 9,!Y3NN, !D\I, 9,!\N\ ,
K%(%;;*+,?%<, KEU, DD,9,\b , !N,9,NT, !"\TT , !\3TQ,9,N"3Q", !D\I, 9,"I!\ ,
+9K/+)%0'7%+/, KEU, "Y,9,TI , !I, 9,YN, \QD", !I3YN,9,DD3", !D\D, 9,""Y! ,
+98/<%0'`%+/, KEU, "Y,9,TY, !I, 9,YN, \!T! , b3DQ,9,D"3!! , !DQT,9,"!Db ,
+98/&)%0'`%+/, KEU, "N,9,T\ , !I, 9,YD, TI!N , !I3!\, 9,DQ3Y\, !D\!, 9,"IDN ,
+9G'+%0'`%+/, KEU, Tb,9,b\ , N\,9,YN, \D\Y , T3DT,9,b3!N, !\N\, 9,!TN\ ,
+9=(*%0'+)%+/, KEU, bN,9,!II , N\,9,Y", \YbT, T3N!,9,T3b\, !QTD,9,!\NQ ,
U1(*7)*0,V0*>, KEU, "T,9,\b , !!, 9,Y", TINT, !!3"N, 9,D"3!Q, !D\b, 9,"!bQ ,
K%.6*)*0,V0*>, KEU, bI, 9,bT, NY,9,Y", TYID, b3QD,9,!I3Y, !Qb", 9,!\bN ,
a)/%(*0,V0*>, KEU, bb,9,!II , NQ,9,N\ , \"QI , T3ID,9,T3Ib, !YQI, 9,!YQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), \Y , !II , "!NN , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), !II , Y", !Q\\ , !3TQ, !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), !II , YQ, "!NN , "3D\, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), !II , YQ, DD"! , D3Q\, !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , "b , !\"Y , !3b! , b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , "b , !"I\ , !3DN, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , "b , \Tb , I3T\ , bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , NQ, !DN!b , !N3TY, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), !II , YQ, NN!Q, N3Tb, !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , NI , T\"I , b3QY, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), !II , Q", Q"bT, Q3b\, "IQI ,

*

&@7J;*#OQ>*268@*0;<*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "YTb3NN, UH,U'>@./7o, !Y ,
]^ ! MNO,2L P*abc -o, "Q3!, U*+*6@6,CSJo, !3Ib ,
, , E(*)*0%.,a#E,2h` *hi -o, "IQY ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, NY,9,Yb, DI,9,YI , b!Nb, b3b,9,!D3I! , !D\I, 9,!\NY ,
K%(%;;*+,?%<, KEU, "Y,9,Yb, !\, 9,YT, !D\I! , !N3\N,9,DY3Ib, !D\I, 9,"I!Y ,
+9K/+)%0'7%+/, KEU, !b, 9,YT, !", 9,QD, T!\\ , T3b\,9,"T3!Q, !D\D, 9,""YI ,
+98/<%0'`%+/, KEU, !T, 9,Q!, !", 9,QN, \QbN, \3bb,9,"\3D" , !DQT,9,"!DT ,
+98/&)%0'`%+/, KEU, !T, 9,QN, !", 9,QD, TYTQ, T3Q",9,DI3bD, !D\!, 9,"IDD ,
+9G'+%0'`%+/, KEU, QY,9,\! , YY,9,QD, \bI" , \3!D,9,\3\T , !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, QT,9,\N, YQ,9,QD, T!NI , \3IN,9,\3Q!, !QT",9,!\\Q ,
U1(*7)*0,V0*>, KEU, "I, 9,YT, !N,9,Q!, TQ"D, b3YD,9,"\3" , !D\b, 9,"!bY ,
K%.6*)*0,V0*>, KEU, QQ,9,\! , YN,9,Q", b!!I , T3!D,9,T3TQ, !Qb", 9,!\bD ,
a)/%(*0,V0*>, KEU, \", 9,\T , YN,9,QD, \\\b , Q3DQ,9,Q3TT, !YQI, 9,!QQY,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), NQ, !II , ""b\ , D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+) , !II , TN, !\b\ , !3!Y, !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), !II , b! , ""b\ , !3N\, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), !II , b! , DYYb, "3"\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , N\ , !TNT, !3!T , b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , NQ, !"bD , I3T", bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , NQ, TNY, I3YN, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , \Y , !ND\\ , b3!\ , !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), !II , bI , N\D! , D3I", !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , QY, bDN", Y3bQ, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), !II , !II , Q\NT, N3DI, "IQI ,

*



%*&"

&@7J;*#Oc>*%,0*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, "!\b3Nb , UH,U'>@./7o, !Y ,
]^ ! MNO,2L P*abc -o, "Q3T, U*+*6@6,CSJo, !3DD,
, , E(*)*0%.,a#E,2h` *hi -o, !Qb\ ,

a)'(%4/,U%)/(*%., =1&/, ]^ ! WYSNW, !" cWV[, QUWdYS,
F+$/(7/, W'.@6/)(*0,
=(/%)6/+),E%&%0*)1,

€mgj ,

9, 9, g, /! L P, L P L Pk ! h` *hi ,
?%)/( , aaU, DT,9,YI , D!,9,Y! , \\II , b3QN,9,!"3Q\ , !D\I, 9,!\NY ,
K%(%;;*+,?%<, KEU, "!, 9,YI , !\, 9,QI, !!YD" , !N3D,9,DN3ID, !D\I, 9,"I!Y ,
+9K/+)%0'7%+/, KEU, !Q,9,Nb, !D,9,QY, QTT", T3\Y,9,"\3NY, !D\D, 9,""Nb ,
+98/<%0'`%+/, KEU, !Y,9,Y", !", 9,QY, QN\Q, \3\b, 9,"Q3QY, !DQT,9,"!D\ ,
+98/&)%0'`%+/, KEU, !Y,9,YN, !", 9,QN, \""\ , T3N,9,DI3!D, !D\!, 9,"ID" ,
+9G'+%0'`%+/, KEU, YY,9,QI, YQ,9,QY, QQY!, Q3bY,9,\3Yb, !\N\, 9,!TNQ,
+9=(*%0'+)%+/, KEU, YT,9,Q", Y\,9,QY, QTY", Q3T\,9,\3N", !QT",9,!\\Q ,
U1(*7)*0,V0*>, KEU, !\, 9,Nb, !N,9,QD, \"YT , b3"b,9,"Q3Nb, !D\b, 9,"!bN ,
K%.6*)*0,V0*>, KEU, YY,9,QI, YY,9,QN, \QQT, \3b",9,T3QD, !Qb", 9,!\bD ,
a)/%(*0,V0*>, KEU, Q!,9,QQ, YQ,9,QY, QYN\, Q3",9,Q3\!, !YQI, 9,!QQN,
A*):*@6,c('6*>/ , A*h@*>,V]7'(]/+), DT, !II , !bDD, D3!T, NNTD,
A*):*@6,E:.'(*>/ , A*h@*>,V]7'(]/+), b\ , !II , !Y!D , I3b\ , !\ND ,
K')%77*@6,81>('<*>/, A*h@*>,V]7'(]/+), bI , !II , !bDD, !3DD, !TT! ,
a'>*@6,81>('<*>/ , A*h@*>,V]7'(]/+), bI , !II , "bbY, "3I\ , !TT! ,
E%.0*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , Y\ , !YYQ, I3b\ , b\D,
U%4+/7*@6,E:.'(*>/, E:/6*0%.,V>7'(]/+) , !II , YQ, !ITT , I3QT, bYN,
U%4+/7*@6,a@.;%)/, E:/6*0%.,V>7'(]/+) , !II , YQ, \!! , I3NN, bYN,
a*.*0%,C/., a'.*>,K:17*0%.,V>7'(]/+), !II , b! , !"!II , \3YN, !YN! ,
e/'.*)/,!DZ , a'.*>,K:17*0%.,V>7'(]/+), b! , !II , DbT", "3\" , !TQD,
e/'.*)/,!DZcX , a'.*>,K:17*0%.,V>7'(]/+), !II , TI , \TQD, N3bI, !DYI ,
e/'.*)/,NV , a'.*>,K:17*0%.,V>7'(]/+), T" , !II , YQTI, N3"b, "IQI ,

*

&@7J;*#Oa>*#:?F87;?D;?*W;JJ*?;L6J:L*G?F8*W@L:;*I;@:*L:F?@D;*8F<;JJ9AD*
?8,2 _` -o, YT"T3\N, UH,U'>@./7o, \,
]^ ! MNO,2L P*abc -o, !"3b , U*+*6@6,CSJo, I3"N,
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U1(*7)*0,V0*>, KEU, !D,9,DT, !Y,9,Qb, T"TQ, T3NN,9,"N3I" , !D\b, 9,"!bD ,
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N44$0$-+)#&#"&#(,2&/"H6+4,2")L&+2&
$+/(&#4$+#H$)#&#$/()"0"*?&7,00&
#4$+#&+)3&3,2/(+4*$&#($&2+H$&
+H"1)#&"5&7+#$4&+)3&2+0#&
64"31/#2;&

W4$2214$&
I)-,4")H$)#+0&
W4$2214$&



%-("

W4"31/$3&>+#$4&
Y$2$+4/(&

W4"31/$3&>+#$4&
Y$2$+4/(&

A4,-$4&
I/")"H,/&
A4,-$4&&

W$4/$)#&"5&R"14)+0&61G0,/+#,")2&H$)#,"),)*&64"31/$3&7+#$4& !&

N44$0$-+)#&#"&#(,2&/"H6+4,2")L&+2&
4$2$+4/(&,)#$4$2#&,)&W>&
H+)+*$H$)#&7,00&)"#&/(+)*$&
7,#(&#($&#$/()"0"*,$2&G$,)*&12$3;&

W4"6$4#?&U+01$& W4"6$4#?&U+01$& A4,-$4&
I/")"H,/&
A4,-$4&&

T"-$4)H$)#&+22,*)$3&64"6$4#?&-+01$L&2$)2$&"5&64"6$4#?&-+01$&54"H&214-$?&
4$210#2&")&+&X,[$4#&2/+0$&
&

!& N)5"4H+#,")&)"#&4$+3,0?&+-+,0+G0$;&

W1G0,/&E$+0#(&

W(?2,/+0&O&
@$)#+0&>$00Q
\$,)* &

NH6+/#&
E1H+)&>$00Q
G$,)*&& I.6"214$&#"&6"001#+)#2L&)1HG$4&"5&("26,#+0&-,2,#2L&+,4&J1+0,#?&,)3$.L&($+0#(?&

0,5$&$.6$/#+)/?L&+//$22&#"&($+0#(/+4$&K3,2#+)/$&#"&H+P"4&($+0#(/+4$&5+/,0,#,$2L&
($+0#(/+4$&J1+0,#?M&

]&

FG0$&#"&64"-,3$&+)&,H6+/#&#"&
(1H+)&($+0#(&54"H&6"001#+)#2&
12,)*&'YFCN&,H6+/#2&"5&
/+4/,)"*$),/2L&)") Q/+4/,)"*$),/2L&
+)3&4$26,4+#"4?&$55$/#2;&W1G0,/&E$+0#(&

A4,-$4&
I/")"H,/&
A4,-$4&&

9#+#$&& E1H+)&9#+#$&

Y$64$2$)#+#,")&
"5&9#+[$("03$42&

Y$64$2$)#+#,")&
"5&9#+[$("03$42&

A4,-$4& 9"/,+0&A4,-$42&
!1HG$4&"5&/"HH1),#?D+/+3$H,/D,)312#4?D*"-$4)H$)#&H$HG$42&+/#,-$&,)&
3$/,2,")&H+[,)*L&)1HG$4&"5&2#+[$("03$4&*4"162&4$64$2$)#$3&

!&

N)5"4H+#,")&)"#&4$+3,0?&+-+,0+G0$;&
N44$0$-+)#&#"&#(,2&/"H6+4,2")L&+2&
/"HH1),#?&,)-"0-$H$)#&7,00&)"#&
/(+)*$&7,#(&#($&#$/()"0"*,$2&
G$,)*&12$3;&&

Y$2"14/$&
@+)+*$H$)#&

C0$+)&>+#$4&
F//$22&

NH6+/#&
I/"2?2#$H&
9$4-,/$2& !1HG$4&"5&64+/#,/$2&,)&12$&#"&4$31/$&7+#$4&12$L&6"#+G0$&7+#$4&2"14/$&

4$#$)#,")L&)") Q6"#+G0$&7+#$4&2"14/$&4$#$)#,")L&)1HG$4&"5&3,2/(+4*$2&#(+#&
#(4$+#$)&$.,2#,)*&7+#$4&2"14/$2L&,)/4$+2$2&#"&$)$4*?&$55,/,$)/?&

!& N)5"4H+#,")&)"#&4$+3,0?&+-+,0+G0$;&
Y$2"14/$&
@+)+*$H$)#&

9#+#$&
I)-,4")H$)#+0&
9#+#$&&

Y$2"14/$&Z2$& Y$2"14/$&Z2$& A4,-$4&
I/")"H,/&
A4,-$4&&

>+#$4&/")21H6#,")L&$)$4*?&/")21H6#,")& !&

>+#$4&/")21H6#,")&,2&,44$0$-+)#&
#"&#(,2&/"H6+4,2")L&+2&$+/(&
#$/()"0"*?&7,00&#4$+#&#($&2+H$&
-"01H$&"5&64"31/$3&7+#$4&#"&#($&
2+H$&0$-$02;&'($&,H6+/#2&54"H&
$)$4*?&/")21H6#,")&+4$&
/+0/10+#$3&#(4"1*(&#($&'YFCN&
,H6+/#2&7(,/(&+4$&H$#4,/2&5"4&#($&
$)-,4")H$)#+0&($+0#(&,)3,/+#"4;&&

'4+)26"4#+#,")&
Y$J1,4$H$)#2&

'4+)26"4#+#,")&
Y$J1,4$H$)#2&

A4,-$4&
I/")"H,/&
A4,-$4&&

A,2#+)/$&#41/[2&H12#&#4+-$0&5"4&$J1,6H$)#&21660?&+)3&3,26"2+0& !&

N44$0$-+)#&#"&#(,2&/"H6+4,2")L&+2&
$+/(&#4$+#H$)#&#$/()"0"*?&7,00&
G$&60+/$3&,)&#($&2+H$&0"/+#,")&
7,#(&2+H$&64"31/#2;&

>+#$4&S1+0,#?&
>+#$4G"4)$&
A,2/(+4*$2&

W4$2214$&
I)-,4")H$)#+0&
W4$2214$&

!1HG$4&"5&3,2/(+4*$2&#(+#&#(4$+#$)&$.,2#,)*&7+#$4&2"14/$2L&#4$+#H$)#&
$55,/+/?&K+H"1)#&"5&/")#+H,)+)#2&4$H"-$3ML&)+#14+0&7+#$4&2"14/$&
/")2#,#1$)#&/(+)*$2&

!&

N)/013$3&+2&6+4#&"5&#($&
$)-,4")H$)#+0&($+0#(&+)3&+//$22&
#"&/0$+)&7+#$4&,)3,/+#"42;&
N)5"4H+#,")&)"#&4$+3,0?&+-+,0+G0$;&

*

*



%-)"

&@7J;*#ch>*#HF?;*FG*8;:?9HL*@A<*Y;=*9A<9H@:F?L*
D%0*3.&B.+*%2&

D%0*3.&
F+427&

DEFPF&
8:67&

DEFPF&
]=07&

DEFPF&
F+427&
A1F&

8:67&
A1F&

]=07&
A1F&

F+42&
D1PF &

8:67&
D1PF &

]=07&
D1PF &

F+42&
D1PF&
;Z&/f &

8:67&
D1PF&
;Z&/f &

]=07&
D1PF&
;Z&/f &

V0*>*;*0%)*'+, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
#0')'<*0*)1, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
#@)('&:*0%)*'+, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
X'77*.,X@/.,H/&./)*'+, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
C.']%.,?%(6*+4,K')/+)*%.,, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
S`'+/,H/&./)*'+ , !I , !I , !I , I, \, b, b, !I , !I , !I , !I , !I ,
a6'4 , !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
E%(0*+'4/+*07, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
G'+ 90%(0*+'4/+*07, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
J/7&*(%)'(1,#;;/0)7, !I , !I , !I , !I , !I , !I , I, Q, T, !I , !I , !I ,
E%&*)%.,E'7)7, !I , !I , !I , I, b, !I , T, !I , !I , Q, b, !I ,
S&/(%)*+4,E'7)7, !I , !I , !I , T, !I , !I , I, \, b, !I , !I , !I ,

c%?&X4,3."0+*&B.+*%2&

&c%?&X4,3."0+*& F+427&
DEFPF,

8:67&
DEFPF,

]=07&
DEFPF,

F+427&
A1F,

8:67&
A1F,

]=07&
A1F,

F+42&
D1PF ,

8:67&
D1PF ,

]=07&
D1PF ,

F+42&
D1PF&
;Z&/f &

8:67&
D1PF&
;Z&/f &

]=07&
D1PF&
;Z&/f &

#0'+'6*0,K('7&/(*)1 , !I 3I, !I 3I, !I 3I, N3I, b3Y, !I 3I, N3I, T3Y, b3Y, T3I, b3Y, !I 3I,
#+$*('+6/+)%.,8/%.): , !I 3I, !I 3I, !I 3I, b3I, b3\, b3b, I3b, Q3N, T3", !I 3I, !I 3I, !I 3I,
K@].*0,8/%.):,, !I 3I, !I 3I, !I 3I, !I 3I, !I 3I, !I 3I, I 3I, Q3I, T3I, !I 3I, !I 3I, !I 3I,

!

&@7J;*#aP>*&;HIAFJFD=*2?;G;?;AH;*#HF?;L*GF?*;@HI*2?;G;?;AH;*#H;A@?9F*
D%0*3.&B.+*%2&

)*%9%*%4.%&B.%4"*3+& F+427&
DEFPF&

8:67&
DEFPF&

]=07&
DEFPF&

F+427&
A1F&

8:67&
A1F&

]=07&
A1F&

F+42&
D1PF &

8:67&
D1PF &

]=07&
D1PF &

F+42&
D1PF&
;Z&/f &

8:67&
D1PF&
;Z&/f &

]=07&
D1PF&
;Z&/f &

#0'+'6*07,S+.1 , !I3II , !I3II , !I3II , N3II, b3YI, !I3II , N3II, T3YI, b3YI, T3II , b3YI, !I3II ,
#+$*('+6/+),S+.1 , !I3II , !I3II , !I3II , b3II , b3\I , b3bI, I3bI , Q3NI, T3"I, !I3II , !I3II , !I3II ,
a'0*%.,S+.1, !I3II , !I3II , !I3II , !I3II , !I3II , !I3II , I3II , Q3II, T3II , !I3II , !I3II , !I3II ,
#$/+,?/*4:) , !I3II , !I3II , !I3II , \3Q\, b3\D, b3b\, !3QD, Q3b\, T3Y\, b3DD, b3TD, !I3II ,
#0'+'6*0%..1,F6&'()%+), !I3II , !I3II , !I3II , Q3"I, b3QN, b3bT, "3YT, \3YT, T3bN, T3TI, b3\I , !I3II ,
a'0*%..1,G/4.*4*]./, !I3II , !I3II , !I3II , Q3YI, b3QI, b3bY, "3NY, \3NY, T3TY, b3II , b3\Y, !I3II ,
#+$*('+6/+)%..1,F6&'()%+), !I3II , !I3II , !I3II , T3"I, b3\" , b3bN, !3DN, Q3\N, T3N", b3QI, b3bI, !I3II ,
#0'+'6*0%..1,G/4.*4*]./ , !I3II , !I3II , !I3II , b3YI, b3TY, b3bY, I3NY, Q3"I, T3!I , !I3II , !I3II , !I3II ,
a'0*%..1,F6&'()%+), !I3II , !I3II , !I3II , T3QI, b3TN, b3bT, I3bT, Q3YT, T3DN, b3QI, b3bI, !I3II ,
#+$*('+6/+)%..1,G/4.*4*]./ , !I3II , !I3II , !I3II , \3II , b3\Y, !I3II , "3II , \3"Y, T3\Y, b3II , b3\Y, !I3II ,

*


