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Abstract
Schlagworte: industielle Abwasserreinigungsanlage, Optimierung durch statistische Verfahren,
Robustheit

Gegenstand der Untersuchung ist die werkseigene Abwasserreinigungsanlage der Firma
Honeywell, Seelze. Man beobachtet schwankende Abbauleistungen, ohne jedoch die Gründe
hierfür genau zu kennen. In dieser Arbeit soll der Frage nachgegangen werden, welche
Parameter die Ursachen für dieses unterschiedliche Verhalten sind. Dabei sollen diejenigen
Bereiche identifiziert werden, die zu hohen und stabilen Abbauleistungen führen. Die
Zusammenhänge zwischen den Betriebsparametern dienen als Grundlage für die Verbesserung
der Leistung und Robustheit der Anlage.
Eine Charakterisierung ausgewählter System-Parameter hinsichtlich ihrer Relevanz bezüglich
des Abbauverhaltens erfolgte durch die Anwendung statistischer Werkzeuge. Dafür wurde auf
die routinemäßig aufgenommenen Messdaten zurückgegriffen, die z.T. Zur Generierung neuer
Kenngrößen modifiziert wurden.
Anhand zweier Datenreihen, wobei eine kleinere einen ausgewählten Zustandsbereich der
Abwasserreinigungsanlage beschreibt und die andere, umfangreichere einen repräsentativen,
wurde eine Methode entwickelt, mit der sich einflussreiche und wirkungslose System-Parameter
unterscheiden und für einen System-Parameter günstige Bereiche bestimmen lassen. Zudem
wurde die Methode auf Gebrauchstauglichkeit überprüft.
Die Methode beinhaltet die Korrelationsanalyse und zweifache Varianzanalyse, wobei
unterschiedliche Untergruppenbildungsverfahren angewendet werden. Dabei zeichnet sich die
entwickelte Methode aus durch maximalen Informationsgewinn und Unabhängigkeit von den
Verteilungen der System-Parameter, also der Qualität der Daten. Die Ergebnisse, die anhand
dieser Methode ermittelt wurden, dienen als Grundlage für Optimierungen.
In einem gesonderten Kapitel werden neuere Betrachtungen zum Robustheitsbegriff vorgestellt.

Abstract
Key words: industrial sewage treatment plant, optimisation by statistical methods, robustness

Subject of investigation is the factory-owned sewage treatment plant of Honeywell's plant in
Seelze.
The efficiency of degradation fluctuates, specific reasons are mostly unclear. This study analyses
which parameters are the causes for the different performances. Whereas such ranges will be
identified which lead to high and stable degradation performances. Interrelations between
operating parameters are base for improvement of the performance and robustness of the sewage
treatment plant. Characterisation of selected system-parameters regarding relevance for
degradation performance was done by use of statistical methods. Therefor routinely collected
data was used, partly modified for generation of new parameter.
On the basis of two streams of data a method was developed for identifying significant and
ineffective system-parameters and determining for each parameter optimal ranges.
However, one stream of data was representative for a selected condition of the sewage treatment
plant, one much wider stream of data discribes a long period representativly.
In addition to method development respective method was checked for serviceability.
The method compirses analysis of correlation and double analysis of variance, whereas different
generation modes for subgroups are applied.
The method developed is characterised by maximum gain of information and independency of
data distributions of the system-parameters, thus quality of data. The results derived from the
method developed are base for optimisations.
A separate chapter deals with latest investigations regarding the term of robustness.
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.0)+)E" U)2%':2)*" .$29:-D$%," .'+" #(7'++)2" 87)0" :0*,)2)0*'*.)2" &)+9:'-,),)

M)-)($*&+()9?)*="M/"B"$*."M/"BB<"F'()0"+,)--,"M)9?)*"B")0*)":;9:()-'+,),)"G,$%)".'2=

M)9?)*" BB" )0*)" *0).20&()-'+,),)<" F0)" ()0.)*" M)-)($*&+()9?)*" +0*." 5()2)0*'*.)2

'*&);2.*),<"B*".'+"M)9?)*"BB"702."8$.)E".'+"+9:7'9:"()-'+,),)"35:-N"$*."Q)&)*7'++)2

&)-)0,),<"F'25()2":0*'$+"702.".)E"M)9?)*"BB")0*"`)0-+,2;E"'$+".)E"Y$-'$%".)+"M)9?)*"B

8$&)%5:2,<" F)2" 0*" .)*" M)-)($*&+()9?)*" &)(0-.),)" (0;-;&0+9:)" G9:-'EE" 702." 0*" .)*

()0.)*" 4'9:?-D2()9?)*=" 43" B" $*." 43" BB=" >;E" 3-'27'++)2" '(&),2)**,<" F)2

5()270)&)*.)" `)0-" %-0)A," '-+" +;&)*'**,)2" Q59?-'$%+9:-'EE" .)*" M)-)($*&+()9?)*

70).)2"8$<"/0*"?-)0*)2"`)0-"702."'-+"V()2-'$%+9:-'EE".)E"G9:-'EE?2)0+-'$%")*,8;&)*<

/0*)"+9:)E',0+9:)"V()2+09:,".)2"#Q#"8)0&,"#((0-.$*&"!N!<

F0)"0*".0)+)2"#2()0,"&)E'9:,)*"a*,)2+$9:$*&)*"()80):)*"+09:"*$2"'$%".0)"(0;-;&0+9:)

M):'*.-$*&++,$%)="()+,):)*."'$+".)2"#(%;-&)"M/"B="43"B="M/"BB"$*."43"BB<"F'()0"702.

.0)" )2+,)" G,$%)" .)+" M)-)($*&+>)2%':2)*+" '-+" G,$%)" B" $*." .0)" 87)0,)" G,$%)" '-+" G,$%)" BB

()8)09:*),"]!^<

/0*)"+9:)E',0+9:)"F'2+,)--$*&".)2"#Q#"8)0&,"#((0-.$*&"!N!<



!"""""""""""""""""#$%&'()*+,)--$*&"$*."/0*-)0,$*&"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""b

#((<"!N![ F0)"(),20)(+)0&)*)"#(7'++)22)0*0&$*&+'*-'&)"P#Q#R



!"""""""""""""""""#$%&'()*+,)--$*&"$*."/0*-)0,$*&"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""c

!1212! 3&*->(,('#)%*?(4$&;4()

F'"0*".0)+)2"#2()0,"*$2"'$%".0)"(0;-;&0+9:)"M):'*.-$*&++,$%)")0*&)&'*&)*"702.=".)2".'+

M)-)($*&+>)2%':2)*"8$&2$*.)"-0)&,="702.".0)+)+"*D:)2"()+9:20)()*<

a*,)2" .0)+)E" U)2%':2)*" 702." .0)" ?5*+,-09:)" (0;-;&0+9:)" #(7'++)2():'*.-$*&" E0,

()-)(,)*"\-;9?)*">)2+,'*.)*<"F'+"U)2%':2)*"&):,"8$259?"'$%")*&-0+9:)"/2%0*.)2=".0)")+

d'9,0>',)." +-$.&)" H2;9)++e=" '-+;" M)-)(,+9:-'EE>)2%':2)*" ;.)2" G9:-'EE()-)($*&+N

>)2%':2)*"*'**,)*<" BE".)$,+9:)*"GH2'9:2'$E":'," +09:".)2"M)&20%%"M)-)($*&+>)2%':2)*

.$29:&)+),8,<

F'+" U)2%':2)*" 0+," &)70++)2E'A)*" )0*)" ?5*+,-09:" >)2+,D2?,)" G)-(+,2)0*0&$*&<" F0)

U;2&D*&)"+0*."&)*'$".0)"&-)09:)*"70)".0)"0E"*',52-09:)*"\-$++";.)2"G))<"4$2"+0*.".0)

6)()7)+)*=".0)".0)"Q)0*0&$*&"()+;2&)*=" 0*".)*"65%,$*&+()9?)*"0*"$*&):)$2)2"#*8':-

'$%"?-)0*)E"Q'$E"8$+'EE)*&).2D*&,<" B:2)"K()2%-D9:)"(),2D&,"L<fff"(0+"!f<fff"EL"W)

E_" M)-5%,$*&+2'$E<" F$29:" ?5*+,-09:)" Y$%$:2" >;*" 6$%," 702." .'%52" &)+;2&,=" .'++" .0)

6)()7)+)*",2;,8"0:2)2"#*:D$%$*&"*;9:"&)*5&)*."G'$)2+,;%%">;2%0*.)*<"F'+"1'++)2" 0*

.)*"M)9?)*"702."'$9:"?5*+,-09:"()7)&,=".'E0,".0)"%-;9?0&)"O'++)"+09:"*09:,"8$"M;.)*

+),8)*"?'**="7;"+0)"0*%;-&)"G'$)2+,;%%E'*&)-+"'(+,)2()*"E5++,)"]L=_^<

F'()0" +),8," +09:" .'+" M)-)($*&+>)2%':2)*" '$+" %;-&)*.)*" %5*%" M),20)(+>;2&D*&)*

8$+'EE)*]b^[

N! U;2?-D2$*&"$E".0)"'(+),8('2)*"G,;%%)"8$")*,%)2*)*=

N! M)-5%,$*&">;*"#(7'++)2"$*."()-)(,)E"G9:-'EE"0E"M)-)($*&+()9?)*"PM/R

N! `2)**$*&".)+"()-)(,)*"G9:-'EE)+">;*".)E"&)2)0*0&,)*"#(7'++)2".$29:" '(+),8)*

0E"4'9:?-D2()9?)*

N! Q59?%5:2$*&".)+"'(&)+),8,)*="()-)(,)*"G9:-'EE)+"0*".'+"M)-)($*&+()9?)*

N! /*,%)2*$*&".)+"Y$7'9:+)+"'*"()-)(,)E"G9:-'EE"'-+"V()2+9:$A+9:-'EE

!1@! AB*+(CDE&4&C(+(4-#).-"''&#D94FG()

B*" .0)+)2" #2()0," 702." .0)" #2()0,+7)0+)" .)2" #Q#" '*:'*." >;*" 87)0" F',)*2)0:)*

$*,)2+$9:,=".0)"'$+">)2+9:0).)*)*"Y)0,2D$E)*"+,'EE)*<



!"""""""""""""""""#$%&'()*+,)--$*&"$*."/0*-)0,$*&"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""g

F)2"Y)0,2'$E">;E"!c<h<"i"_f<j<jk"+,)--,")0*)*"'$+&)7D:-,)*"Y$+,'*.+()2)09:".)2"#Q#

.'2" $*."702." '-+" C:'+)" B" ()8)09:*),<" C:'+)" BB" ()+9:2)0(," .)*" Y)0,2'$E" >;E" !<!<jh" i

!f<g<jj=".)2".0)"#Q#"2)H2D+)*,',0>)2"9:'2'?,)20+0)2,<

!1@1!! AB*+(CDE&4&C(+(4

aE" .)*" M),20)(" .)2" #*-'&)" 8$" 5()27'9:)*=" 702." 2;$,0*)EDA0&" )0*)" U0)-8':-" >;*

O)++7)2,)*"'$%&)*;EE)*<

F'()0"7)2.)*"%;-&)*.)"M),20)(+NC'2'E),)2"+,D*.0&"&)E)++)*[

JGMN3;*8)*,2',0;* @)+'E,NC:;+H:;2N3;*8)*,2',0;*

MGMN3;*8)*,2',0;* C:;+H:',NC:;+H:;2N3;*8)*,2',0;*

G'$)2+,;%%?;*8)*,2',0;* G9:-'EE>;-$E)*

`)EH)2',$2 `2;9?)*+$(+,'*8"P`GR

C:)*;-0*.)Z"PCBR"'-+"3;*8)*,2',0;* @-5:>)2-$+,

#KlN3;*8)*,2',0;* G9:-'EE0*.)Z

@)+'E,NG,09?+,;%%N3;*8)*,2',0;* 1'++)2E)*&)

40,20,NG,09?+,;%%N3;*8)*,2',0;* U)27)0-8)0,"PU1YR

40,2',NG,09?+,;%%N3;*8)*,2',0;* 6)$9:,('?,)20)*,)+,

#EE;*0$ENG,09?+,;%%N3;*8)*,2',0;*

F'()0" 0+," .0)" O)*&)" .)2" F',)*" $*." '$9:" .0)" U;--+,D*.0&?)0," .)2" F',)*'$%*':E)" 0*

()8$&"'$%".0)"O)++H$*?,)"*09:,"()0"'--)*"C'2'E),)2*"&-)09:<

#--)" 1)2,)" '$A)2" .)2" G'$)2+,;%%?;*8)*,2',0;*" 7)2.)*" )0*E'-" ,D&-09:" &)E)++)*<" F0)

G'$)2+,;%%7)2,)"7)2.)*"0*"C:'+)"B"E0*5,-09:"'$%&)*;EE)*="%52".0)"7)0,)2)"M)'2()0,$*&

7)2.)*" .0)" `'&)+E0,,)-7)2,)" &)(0-.),<" B*" C:'+)" 87)0" 7)2.)*" .0)

G'$)2+,;%%?;*8)*,2',0;*)*" )0*E'-" ,D&-09:" '*" W)7)0-+" >0)2" G,)--)*" &)E)++)*=" $*." '$+

.0)+)*"O)++$*&)*"702.".)2"O0,,)-7)2,"&)(0-.),<

F'" .0)" 1'++)2E)*&)*" +,'2?" +9:7'*?)*" $*." +09:" .'+" #(7'++)2" 0E" M/" BB" '$+" .2)0

`)0-+,2IE)*" 8$+'EE)*+),8,=" 0+," )0*)" aE2)9:*$*&" .)2" 3;*8)*,2',0;*+'*&'()*" 0*

\2'9:,)*")2%;2.)2-09:<"M)0"G'$)2+,;%%"702.".0)+)"aE2)9:*$*&"*09:,">;2&)*;EE)*<



!"""""""""""""""""#$%&'()*+,)--$*&"$*."/0*-)0,$*&"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""k

\52")0*)"&)*'$)"M)+9:2)0($*&"+0*."F',)*".)2"G,;%%NC'2'E),)2"'*"'--)*"G,)--)*".)2"#Q#

*I,0&="7;" )+" )0*)*"G,;%%)0*,2'&" &0(,<"F0)+" +0*." Y$-'$%"M/" B=" Y$-'$%" M/" BB" P)*,+H209:,

#(-'$%"43"BR="Y$-'$%"35:-N"$*."Q)&)*7'++)2"$*."Y$-'$%"`)0-+,2;E".02)?,"0*"M/"BB<

Y$2"M)2)9:*$*&".)2"6)0+,$*&")0*)2"G,$%)"()*I,0&,"E'*".0)"1)2,)"'*"#(-'$%"43"B"$*.

#(-'$%"43"BB<

aE".0)" )*,+H2)9:)*.)*"\2'9:,)*"()2)9:*)*" 8$" ?I**)*=" +0*." '$A)2.)E".0)" W)7)0-0&)*

1'++)2E)*&)*")2%;2.)2-09:<

F0)+)"F',)*"-0)&)*">;--+,D*.0&"*$2"%52".0)"JGMN"$*."MGMN1)2,)">;2<"M)0".)*"'*.)2)*

G,;%%H'2'E),)2*"+0*."*$2"'*".)*"C$*?,)*"Y$-'$%"M/"B"$*."M/"BB"$*."#(-'$%"43"B"$*.

43"BB"O)++7)2,)">;2:'*.)*<"S0)2"702."%52"G,$%)"BB"'-+"4D:)2$*&".0)"3;*8)*,2',0;*"'E

Y$-'$%"M/"BB"E0,".)2"@)+'E,7'++)2E)*&)"0*"M/"BB"E$-,0H-080)2,<"F'+"&)20*&)2"()-'+,),)

35:-N" $*." Q)&)*7'++)2" $*." .'+" +,D2?)2" ()-'+,),)" #(7'++)2" '$+" .)E" F02)?,8$-'$%

7)2.)*"'-+;"E0,".)E",)0-&)2)0*0&,)*"#(7'++)2"'$+".)E"Y$-'$%"M/"BB"&-)09:&)+),8,<

\52"#Kl"$*."6)$9:,('?,)20)*"+0*."*$2"%52"G,$%)"B"M)2)9:*$*&)*"EI&-09:<

Y$".)*" &)E)++)*)*"@2IA)*"7)2.)*" 8$+D,8-09:" )0*0&)"@2IA)*" &)*)20)2,<"F0)+" +0*." .0)

O)*&)" +9:7)2" '(('$('2)2" G$(+,'*8" PJGMNG#R" '-+" F0%%)2)*8" >;*" JGMN" $*." MGMN

1)2,)*=" .'+" U)2:D-,*0+" MGMmJGM" '-+" .)2" #*,)0-" -)09:,'(('$('2)2" G$(+,'*8=" .)2

;2&'*0+9:)" #*,)0-" .)2" `2;9?)*+$(+,'*8" P;2&`GR" '-+" @-5:>)2-$+,N\2'9:," $*." .0)

G'$)2+,;%%+9:7'*?$*&)*"0*"C:'+)"B"'-+"F0%%)2)*8">;*"`'&)+:I9:+,N"$*."`0)%+,7)2,<

F'*'9:"(0-.)*"%;-&)*.)"@2IA)*".0)"$*,)2+$9:,)*"GT+,)ENC'2'E),)2[

JGMN\2'9:,"]?&^""""""""""""MGMN\2'9:,"]?&^ """"JGMNG#N\2'9:,"]?&^ """MGMmJGM"

6)$9:,('?,)20)*"]@6^""""G'$)2+,;%%"]E&m-^ """"KLNG9:7'*?$*&)*"]E&m-^

@)+'E,N4"]?&^ """"4KLN4"]?&^ "" """"4K_N4"]?&^ "" """4SbN4"]?&^

@)+'E,NC"]?&^""""""""""""""""CKbNC"]?&^ """"`G"]?&^ """;2&`G"]?&^

CB"]?&^ """" """"#Kl"]?&^" """"U1Y"]:^"""""""""""""""""""""""""`)EH)2',$2"]nJ^



!"""""""""""""""""#$%&'()*+,)--$*&"$*."/0*-)0,$*&"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""h

!1@12! 3($0)0+0H)()-.(4-AB*+(CDE&4&C(+(4

B*".0)+)E"#(+9:*0,,"7)2.)*"F)%0*0,0;*)*".)2"709:,0&+,)*"M),20)(+NC'2'E),)2"&)&)()*=

.0)" %52".0)"a*,)2+$9:$*&)*" 0*".0)+)2"#2()0,":)2'*&)8;&)*"7)2.)*<"F'()0")2%'++)*".0)

:0)2" ()+9:20)()*)*" C'2'E),)2" %52" .0)" #(7'++)2()+9:'%%)*:)0," .0)" ;2&'*0+9:)*

U)2(0*.$*&)*" -).0&-09:" '-+" G$EE)<" G0)" +0*." E0," 2)-',0>" &)20*&)E" #$%7'*." 8$

()+,0EE)*" $*." .0)*)*" 8$E" /2?)**)*" >;*" M)-'+,$*&++9:7'*?$*&)*" $*." 8$2

/0*+9:D,8$*&" .)+"#$+E'A)+" >;*" G,;%%)0*,2D&)*<"V()2" .0)" )0*8)-*)*" B*:'-,++,;%%)=" .0)

.0)+)" 1)2,)" >)2$2+'9:)*=" -'++)*" +09:" '*:'*." .0)+)2" C'2'E),)2" W).;9:" ?'$E

B*%;2E',0;*)*"&)70**)*<

IA>J"J:)E0+9:)2"G'$)2+,;%%().'2%<"O)*&)"'*"&)-I+,)E"G'$)2+,;%%" 0*"E&m-";.)2"&mE_=

.0)"8$2">I--0&)*"KZ0.',0;*".)2"0E"1'++)2")*,:'-,)*)*";2&'*0+9:)*"G,;%%)"()*I,0&,"702.<

#-+" 9:)E0+9:)+" KZ0.',0;*+E0,,)-" 702." 5(-09:)27)0+)" 3'-0$E.09:2;E'," P3LJ2LKkR

>)27)*.),<" F0)" M)+,0EE$*&" )2%;-&," 0*" .)2" :;E;&)*0+0)2,)*" K20&0*'-H2;()" .)+

#(7'++)2+"&)EDA"FB4"_h"bfj"N"S"b!<"F)2"9:)E0+9:)"G'$)2+,;%%().'2%"0+,")0*"O'A"8$2

/2%'++$*&".)2"9:)E0+9:";Z0.0)2('2)*=";2&'*0+9:)*"G,;%%)<"/2"0+,"2)H2;.$80)2('2)2"'-+".)2

MGM" $*." E'*" >)2+$9:,=" '$+" )0*)2" 9:)E0+9:)*" Q).;Z2)'?,0;*" G9:-5++)" '$%" 0E

7)+)*,-09:)*" (0;-;&0+9:)" U;2&D*&)" 8$" 80):)*<" F'()0" +;--,)" E'*" +09:" '$9:" ()0" .)2

B*,)2H2),',0;*" >;*"JGMN1)2,)*" 0EE)2" ()7$++," +)0*=" .'++" )+" +09:" $E" )0*)"S0-%+&2IA)

:'*.)-,"]L="c^<

>A>J"M0;9:)E0+9:)2"G'$)2+,;%%().'2%<"O'++)"'*"&)-I+,)E"G'$)2+,;%%"0*"E&m-=".0)"()0E

')2;()*"(0;-;&0+9:)*"#(('$";2&'*0+9:)2"G,;%%)"0E"1'++)2"0*"*"`'&)*"P5(-09:)27)0+)"*

o"L="*"o"cR"()0"Lf"nJ"()*I,0&,"702." P3$28()8)09:*$*&"MGML";.)2"MGMcR<"F)2"MGMc

&0(," +;E0," .0)" O)*&)" G'$)2+,;%%" 0*" E&m-" '*=" .0)" .0)" M'?,)20)*" $*." '*.)2)

3-)0*+,-)()7)+)*"0*")0*)2"1'++)2H2;()"7D:2)*."c"`'&)*"()0"Lf"nJ"()0E"(0;-;&0+9:)*

#(('$">)2(2'$9:)*"]L^<

EKJ" C:)*;-0*.)Z<" G$EE)*H'2'E),)2" .)2" 0E" 1'++)2" )*,:'-,)*)*" C:)*;-)" P$*.

'2;E',0+9:)*" #E0*)R<" F0)" M)+,0EE$*&" )2%;-&," *'9:" FB4" _hbfj" N" S" !g=" #*&'()" 0*

E&m-="()8;&)*"'$%"C:)*;-"]L^<

"LMJ" #Kl" +,):," *'9:" FB4" _h" bfj" `)0-" !b" '-+" #(?528$*&" %52" p#.+;2(0)2('2)

;2&'*0+9:)" S'-;&)*)q" $*." 0+," )0*" G$EE)*H'2'E),)2" %52" .0)" *'9:" .0)+)E" U)2%':2)*

()+,0EE('2)*"S'-;&)*)"J:-;2="M2;E"$*."B;."0*"1'++)2<"K2&'*0+9:"&)($*.)*)+"\-$;2
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?'**" >)2%':2)*+().0*&," *09:," )2%'++," 7)2.)*<" F'+" p#q" 0*" p#Klq" ?)**8)09:*)," .0)

(),2)%%)*.)*"B*:'-,++,;%%)"'-+"p'*"#?,0>?;:-)"'.+;2(0)2('2q<"F'+"#*'-T+)*)2&)(*0+"702.

W)7)0-+"0*"J:-;20.Nrs$0>'-)*,)*"'*&)&)()*"]L^<

A&#(4*+H$$J- F0)" G'$)2+,;%%&):'-,+()+,0EE$*&" :'," -).0&-09:" )0*)" &2;()

B*.0?',;2%$*?,0;*"%52".0)"0E"M)-)($*&+()9?)*"+,',,%0*.)*.)*"(0;9:)E0+9:)*"U;2&D*&)=

.'".0)"'?,0>)*"M0;E'++)&):'-,)"*09:,"()?'**,"+0*.<

N(#:;+'&O+(40()+(*+J"F)2"6)$9:,('?,)20)*,)+," 0+," )0*" (0;-;&0+9:)+"`)+,>)2%':2)*" 8$E

4'9:7)0+".)2"@0%,0&?)0," 0E"1'++)2"&)-I+,)2"G,;%%)" N"8<"M<".)2" ,;Z0+9:)*"102?$*&">;*

#(7'++)2" N" &)&)*5()2" 6)$9:,('?,)20)*" '-+" ,TH0+9:)"U)2,2),)2" .)2" F)+,2$)*,)*<" F'()0

702.".)2"8$"$*,)2+$9:)*.)"G,;%%"P;.)2".'+"8$"$*,)2+$9:)*.)"#(7'++)2R" 0*"'(&)+,$%,)*

3;*8)*,2',0;*)*".)E"1'++)2"8$&)+),8,"$*.".0)"1'9:+,$E+:)EE$*&="()8;&)*"'$%")0*)

()+,0EE,)" /0*702?$*&+8)0,=" ;.)2" .)2" )2%;2.)2-09:)" U)2.5**$*&+%'?,;2" @6" )2E0,,)-,

PFB4"_h"b!L"`_bR"]L^<

P4H:O()*#'*+&)Q-6PA8J-F0)"`2;9?)*+$(+,'*8?;*8)*,2',0;*"0+,".)%0*0)2,"'-+".0)"G$EE)

.)2" 0E"1'++)2" )*,:'-,)*)*=" *09:," %-59:,0&)*" &)-I+,)*" $*."$*&)-I+,)*"G,;%%)=" .0)" ()0E

`2;9?*)*"(0+"!!fnJ"'-+"Q59?+,'*.">)2(-)0()*"P"#*&'()*"0*"&"(87<"E&m-"R"]g^<

9,R;?(4,#*+J" F)2" @-5:>)2-$+," 0+," .0)" @)709:,+.0%%)2)*8" 870+9:)*" .)*" 1)2,)*" .)2

'(&).'EH%,)*" 1'++)2H2;()" $*." .)+" ()0" gff" N" gcf" nJ" )2E0,,)-,)*" @-5:259?+,'*.)+X

@)709:,+'*&'()"0*"&"(87<"E&m-"(87<"0*"t"P"FB4"_hb!b"`)0-"_"R<"F)2"@-5:>)2-$+,"0+,")0*

O'A"%52".)*";2&'*0+9:)*"#*,)0-".)2"`2;9?)*+$(+,'*8"]c="g^<

A+0:O*+H$$?(4'0).#)%()J- G,09?+,;%%>)2(0*.$*&)*" P#EE;*0$E=" 40,2',=" 40,20,R" 702?)*

)()*+;" 70)" E;H*S;H4?(4'0).#)%()" 0E" @)7D++)2" )$,2;H:0)2)*.<" G0)" +0*.

'(7'++)2'(&'()*2)-)>'*,"]L^<

!1@1@! "''&#D94FG()-#).-0;4(->(4(:;)#)%

F0)" #(('$N@2IA)*" +0*." .0)W)*0&)*" @2IA)*=" .0)" .0)" 6)0+,$*&+%D:0&?)0," .)2" #Q#

9:'2'?,)20+0)2)*<"F)2"/0*%-$++".)2"GT+,)ENC'2'E),)2"'$%".0)+)"@2IA)*"702."$*,)2+$9:,<

/+" +0*." .)2" JGMN#(('$=" .)2" MGMN#(('$" $*." .)2" #(('$" +9:7)2" '(('$('2)2

G$(+,'*8)*="JGMNG#N#(('$="$*."87'2"W)7)0-+"0*"G,$%)"B"$*."G,$%)"BB<
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F0)"K$,H$,NU'20'(-)*"()2)9:*)*"+09:"%52"G,$%)"B"'$+[

B"M/")2,"Y$-'$%C'2'E),)27

B43""#(-'$%"!`'&)2,C'2'E),)27 +
P@-<"!N!R

a*."%52"G,$%)"BB"'$+[

BB"M/"$%@)+'E,8$-')2,"C'2'E),)27

BB43""#(-'$%"!`'&)2,C'2'E),)27 +
P@-<"!NLR

F'()0" +),8," +09:" .)2" @)+'E,8$-'$%" M/" BB" '$+" #(-'$%" 43" B=" Y$-'$%" M/" BB" .02)?," $*.

Y$-'$%"35:-N"$*."Q)&)*7'++)2"8$+'EE)*<

!1T! U#4-P(4C0)H,H%0(-0)-.0(*(4-"4'(0+

F0)+)" #2()0," ()0*:'-,)," +;7;:-" #+H)?,)" '$+" .)2" U)2%':2)*+,)9:*0?" '-+" '$9:" '$+" .)2

G,',0+,0?<"M)0.)"F0+80H-0*)*":'()*")0*)")0&)*)"\'9:+H2'9:)="$E"()+,0EE,)"G'9:>)2:'-,)

8$" ()+9:2)0()*<" G;" ?'**" )+" >;2?;EE)*=" .'++" )0*" M)&20%%" 0*" )0*)2" \'9:209:,$*&" '-+

)0*.)$,0&" ()+9:20)()*" '*&)+):)*" 702.=" ;:*)" .'++" .0)+" %52" .0)" '*.)2)" \'9:209:,$*&

)()*%'--+" &0-,<" F':)2" 702." %52" .0)+)" #2()0," %)+,&)-)&,=" .'++" .0)" M)&20%%)" GT+,)EN

C'2'E),)2=" /0*%-$++NC'2'E),)2=" /0*%-$++NU'20'(-)=" M),20)(+NC'2'E),)2" +T*;*TE

>)27)*.),"7)2.)*"$*."%52".0)"C'2'E),)2"+,):)*=".)2)*"Q)-)>'*8"%52".'+"#(('$>)2:'-,)*

$*,)2+$9:,"702.<"F0)"M)*)**$*&"'-+"/0*%-$++NC'2'E),)2"(87<"/0*%-$++NU'20'(-)")2%;-&,

$*'(:D*&0&" .'>;*=" ;(" ,',+D9:-09:" )0*" /0*%-$++" ()+,):,<" a*()259?+09:,0&," E0," .0)+)2

`)2E0*;-;&0)"(-)0(,=".'++")0&)*,-09:"O)++7)2,)"$*,)2+$9:,"7)2.)*<"/()*%'--+"+T*;*TE

>)27)*.)," 7)2.)*" .0)" M)&20%%)" #(('$2',)" $*." #(('$7)2,<" O0," 0:*)*" 702." .0)

u$'*,0%080)2$*&".)2"#(('$-)0+,$*&"0*"C2;8)*,"'$+&).259?,<

O0," G,$%)" B" $*." G,$%)" BB" 702." .0)" W)7)0-0&)" G,$%)" .)+" M)-)($*&+>)2%':2)*+=" '-+;" .)2

(0;-;&0+9:)*"M):'*.-$*&++,$%)="()8)09:*),<

C:'+)" B" ()+9:2)0(," .)*" Y)0,2'$E" >;E" !c<h<" i" _f<j<jk=" .)2" )0*)*" '$+&)7D:-,)*

Y$+,'*.+()2)09:".'2+,)--,X"C:'+)" BB"()+9:2)0(,".)*"Y)0,2'$E">;E"!<!<jh"i"!f<g<jj=".)2

.0)"#Q#"2)H2D+)*,',0>)2"()+9:2)0(,<
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!! "#$%&#'(#)&'$)*+,-.-#$'/()0)1-,'2,-3/#/)'/4)1,$2,#(-#/

6-/"6%)$7/-8"9:/),";3/";-$<$/"=2%2.$,$%/"27>"?27$-"7$'$-@9/$,".2/"$-/$"(/279:/)-)$

A-<<&B%<-@9" $-/8,$<<72%$" C%DE$F" 4-$" 6-/G<(88" 2(G" 4-$" H-$<0" 34$%" 6%)$7/-8)%DE$" 92,F" 2<8

I2&,3%"34$%"6-/G<(88)%DE$>

H-$<" ;3/" *+,-.-$%(/)$/" -8," $8F" $-/$/" 3+,-.2<$/F" 4>" 9>" -/" 7$'()" 2(G" 4-$" 7$,%2@9,$,$/

1J8,$.$-)$/8@92G,$/" 7$83/4$%8" ;3%,$-<92G,$/" H(8,2/4" $-/$8" 1J8,$.8" 2(G'(8+B%$/>

?2.-," 83<<$/" ?-$" K$-8,(/)8G:9-)&$-," $-/$8" L$%G29%$/8" $%9D9," (/4M34$%" 4-$" N38,$/

.-/-.-$%,"A$%4$/>

68" $.+G-$9<," 8-@9F" 8J8,$.2,-8@9" '(" ;$%G29%$/F" 42" L3%)$9$/" /2@9" 4$." ,%-2<02/40$%%3%0

=%-/'-+" /-@9," )2%2/,-$%,F" 4288" 428" *+,-.(." )$G(/4$/" A-%4F" -/87$83/4$%$" 7$-

&3.+<$O$%$/"I%2)$8,$<<(/)$/".-,".$9%$%$/"I2&,3%$/"(/4"H-$<)%DE$/>

P7<-@9$%A$-8$"A$%4$/"'(%"*+,-.-$%(/)"6O+$%-.$/,$"4(%@9)$GB9%,F"4-$"42%2(G"27'-$<$/F

4$/"6-/G<(88"4$%" $-/'$</$/"I2&,3%$/" 2(G" $-/$"34$%".$9%$%$"H-$<)%DE$/"'(" 7$8,-..$/>

Q-,"4-$8$%"N$//,/-8"-8,"$8"42//".D)<-@9F"$-/$/"3+,-.2<$/"R$,%-$78+(/&,"'("G-/4$/>

?-$" 8,2,-8,-8@9$" L$%8(@9.$,934-&" $/,9:<," 4-$" S/8,%(.$/,2%-$/F" 4-$" GB%" 4-$

L$%8(@98+<2/(/)F"4$%$/"T(8A$%,(/)"(/4"*+,-.-$%(/)"$%G3%4$%<-@9"8-/4>

R$-" /-@9,0$O+$%-.$/,$<<$/" *+,-.-$%(/)$/" )%$-G," .2/" /(%" 2(G" 7$%$-,8" ;3%92/4$/$8

?2,$/.2,$%-2<" '(%B@&>" T/92/4" 4-$8$%" #$%,$" ;$%8(@9," .2/" 2(G" T79:/)-)&$-,$/" '(

8@9<-$E$/" (/4" 3+,-.2<$"T%7$-,8+(/&,$" '(" G-/4$/>"U-@9,0$O+$%-.$/,$<<$"*+,-.-$%(/)$/

8-/4"2/'(A$/4$/F"A$//"8-@9"-."L$%G29%$/"A-@9,-)$"6-/G<(88)%DE$/"/-@9,")$/2("%$)$</

<288$/>"?-$8"-8,"-."R$,%-$7"$-/$%"T7A288$%%$-/-)(/)82/<2)$"4$%"I2<<>"=2%2.$,$%"A-$"'>R>

V1R0R$<28,(/)" 8-/4" /-@9," 8,$($%72%F" .2/" &2//" 8-$" /-@9," 2(G" $-/$/" )B/8,-)$/" #$%,

$-/8,$<<$/F"2(@9"A$//"4-$8$%"7$&2//,"-8,>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5!

!56! 78+#$-.#/,#99#)*+,-.-#$'/(#/)0):#;'#/,-#99)'/4):-.'9,2/

6O+$%-.$/,$<<$"Q$,934$/"<288$/"8-@9"/3@9.2<8"2(G,$-<$/"-/"8$W($/,-$<<$"(/4"8-.(<,2/$

L$%G29%$/>" "?27$-"7$%(9$/"8-.(<,2/$"Q$,934$/"2(G".2,9$.2,-8@9$/"Q34$<<$/" GB%"4-$

H-$<)%DE$"-/"T79:/)-)&$-,"4$%"I2&,3%$/F"A:9%$/4"8$W($/,-$<<$"Q$,934$/"1(@9;$%G29%$/

42%8,$<<$/>" Q-8@9G3%.$/" G-/4$/" L$%A$/4(/)F" A$//" '>R>" '(/:@98," $%8,$" 6O+$%-.$/,$

2/92/4"$-/$8"L$%8(@98+<2/8"4(%@9)$GB9%,"A$%4$/"(/4"42//F";3/"$-/$."2(88-@9,8%$-@9$/

=(/&,"2(8)$9$/4F".-,"4$%"Q$,934$"4$8"8,$-<8,$/"T/8,-$)8"4-$"1(@9$"/2@9"4$."*+,-.(.

G3%,)$GB9%,"A-%4>

!5656! 1#;'#/,-#99#)<#,=34#/

?-$" 8$W($/,-$<<$" L3%)$9$/8A$-8$" 728-$%," 2(G" 4$." T(G8,$<<$/" $-/$8" .-/-.2<$/

T/G2/)8;$%8(@98+<2/8F" GB%" 4$/" 4-$" X$A$-<-)$/" T/,A3%,)%DE$/" 7$8,-..," A$%4$/>" L3/

4-$8$/" 6%)$7/-88$/" 2(8)$9$/4" A$%4$/" 42//" 4-$" 6-/8,$<<(/)$/" 4$%" I3<)$;$%8(@9$" -/

Y-@9,(/)"4$8"8,$-<8,$/"T/8,-$)8"7'A>"T7G2<<8"G$8,)$<$),>"?-$"(/7$&2//,$"T/,A3%,G<:@9$

A-%4" 8J8,$.2,-8@9" /2@9" 4$." *+,-.(." 27)$8(@9,>" Z$43@9" 7<$-7," 4$%" .2,9$.2,-8@9$

H(82..$/92/)"'A-8@9$/"4$/"(/,$%8(@9,$/"I2&,3%$/"(/4"4$%"T/,A3%,)%DE$"(/7$&2//,>

?29$%"$%9:<,".2/"&$-/$"S/G3%.2,-3/"B7$%"4-$"[.)$7(/)"4$8"$/,4$@&,$/"*+,-.(.8"(/4

.2/" $%G:9%," 2(@9" /-@9,8" B7$%" 4-$" Y37(8,9$-," 4$8" *+,-.(.8" 7$'B)<-@9" )$%-/)$%

1@9A2/&(/)$/"$-/$8"I2&,3%8>"T(E$%4$."-8,"4-$"T/'29<"4$%"7$/D,-),$/"6O+$%-.$/,$"(/4

42.-," 4$%" '(" 7$,%$-7$/4$" T(GA2/4" -." L3%2(8" /-@9," 7$&2//,>" Q2/" 92," $8" 83.-," .-,

=<2/(/)8(/8-@9$%9$-,$/" '(" ,(/>" ?2%B7$%" 9-/2(8" -8," .2/" 7$-" 8$W($/,-$<<$/

*+,-.-$%(/)8.$,934$/"2(G"4-$"[/,$%8(@9(/)"/(%"$-/$%"T/,A3%,)%DE$"7$8@9%:/&,>

1$W($/,-$<<$" *+,-.-$%(/)8.$,934$/" 8-/4" 428" 1-.+<$O;$%G29%$/" (/4" 6;3<(,-3/2%J

*+$%2,-3/"\6L*=]F"A37$-"$%8,$%$8"-/"4$%"L$%G29%$/8$/,A-@&<(/)"(/4"6L*="7$-"7$%$-,8

<2(G$/4$/"=%3'$88$/"L$%A$/4(/)"G-/4$/>
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!565656! 7>*?

T(@9"7$%$-,8"$,27<-$%,$"=%3'$88$"<2(G$/"3G,"/-@9,"(/,$%"4$/"7$8,.D)<-@9$/"R$4-/)(/)$/

27>" T<8" QD)<-@9&$-," '(%" =%3'$88;$%7$88$%(/)" -." <2(G$/4$/" R$,%-$7" 7-$,$," 8-@9

6;3<(,-3/2%J" *+$%2,-3/" \6L*=]" 2/>" ?-$8$" Q$,934$" A-%4" A:9%$/4" 4$8

=%34(&,-3/8+%3'$88$8"2/"4$%"/3%.2<$/"R$,%-$782/<2)$"4(%@9)$GB9%,>

H-$<" -8," $8F" 4288" .2/" )<$-@9'$-,-)" /3@9" 7%2(@972%$" =%34(&,$" 34$%" 6%)$7/-88$" (/4

S/G3%.2,-3/" B7$%" L$%7$88$%(/)8.D)<-@9&$-,$/" $%9:<,>" [." 4-$8" '(" )$A:9%<$-8,$/F

A$%4$/" /(%" )$%-/)$" 6-/)%-GG$" -/" 428" L$%G29%$/" ;3%)$/3..$/F" 4>9>" 4-$

=2%2.$,$%:/4$%(/)$/"8-/4".D)<-@98,")$%-/)"(/4"$8"A$%4$/"/(%"A$/-)$"I2&,3%$/F".$-8,

'A$-" 34$%" 4%$-F" )<$-@9'$-,-)" (/,$%8(@9,>" ?27$-" $%G3<)," 4-$" [/,$%8(@9(/)" 4$%" I2&,3%$/

2/92/4" ;3/" I2&,3%+<:/$/" .-," H$/,%2<+(/&,>" ?-$" $-/.2<-)$" T(8GB9%(/)" $-/$8

I2&,3%+<2/8"/$//,".2/"$-/$/"HJ&<(8>"[."7$-"4$/";3%)$/3..$/$/"&<$-/$/"_/4$%(/)$/

6GG$&,$" -4$/,-G-'-$%$/" '(" &D//$/" -8," $8" /D,-)F" $-/$/" L$%8(@98'J&<(8" .$9%.2<8" '(

4(%@9<2(G$/F" 42" .-," X$4$." HJ&<(8" 428" L$%,%2($/8-/,$%;2<<" 4$8" Q-,,$<A$%,8" 4$%

6%)$7/-8)%DE$"&<$-/$%"A-%4"(/4"42.-,"$-/"6GG$&,"7$88$%"$%&$//72%"A-%4>

6-/$"Y$-9$";3/"HJ&<$/F"4-$" $-/$"N3.7-/2,-3/";3/"I2&,3%$-/G<B88$/" (/,$%8(@9,F" /$//,

.2/" =928$>" S8," 428" 6%)$7/-8" $-/$%" =928$F" 4288" 8-@9" &$-/$" 8-)/-G-&2/,$" _/4$%(/)" 4$%

T/,A3%,)%DE$" $%)$7$/" 92,F" 7$4$(,$," 428F" 4288" .2/" $/,A$4$%" 7$%$-,8" 2." *+,-.(.

2%7$-,$,"34$%"4-$8$8"/3@9"/-@9,"$%%$-@9,"92,F"4-$"1,(G$/A$-,$"X$43@9"'("&<$-/"A2%>"S8,"4-$8

4$%"I2<<"$.+G-$9<,"8-@9F"4-$"1,(G$/278,:/4$"'(";$%)%DE$%/>

1,$<<,".2/"$-/$"8-)/-G-&2/,$"H-$<)%DE$/:/4$%(/)"G$8,F"9$-E,"428F"4288"428"*+,-.(."/3@9

/-@9," $%%$-@9," -8,>" Q2/" GB9%," $-/$" /$($" 6L*=0=928$" 4(%@9" .-," 4$." 7$8,$/

L$%8(@98+(/&," 2<8" /$($/" 1,2%,+(/&,>" T(G" 4-$8$" #$-8$" A-%4" G3%,)$G29%$/F" 7-8" 428

*+,-.(." 34$%" $-/" 2/)$8,%$7,$%" H-$<A$%," $%%$-@9," A-%4>" ?-$" 2(8" 4$/" =928$/

%$8(<,-$%$/4$/"?2,$/"4-$/$/"'(%"6-/8@9:,'(/)"4$%"#-%&(/)8G<:@9$>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5`

                                         Parameter A

      Parameter B

            53       58 Phase 1

                57

            55       60       61 Phase 2

                     64  64   65 Phase 3

                     68  68   69

                     66       67

T77>!05a 6L*=" '(%"Q2O-.-$%(/)" $-/$%" T/,A3%,)%DE$" GB%" 4-$" =2%2.$,$%" T" (/4" R>

?2%)$8,$<<,"8-/4"4%$-"=928$/

R$-" L$%A$/4(/)" 4$%" 6L*=0Q$,934$" A$%4$/" L$%7$88$%(/)$/" 4(%@9" ;-$<$" &<$-/$

1@9%-,,$"$%'-$<,>"68"-8,"$-/"&3/,-/(-$%<-@9$8"L$%G29%$/F"428")$%-/)$"H(82,'&38,$/"GB%"428

6O+$%-.$/,-$%$/";$%(%82@9,>"1@2<$0[+"I$9<$%"A$%4$/";$%.-$4$/F"42"4-$"L$%8(@9$"2/"4$%

/3%.2<$/" R$,%-$782/<2)$" 4(%@9)$GB9%," A$%4$/>" T<<$%4-/)8" 92," .2/" /(%" 7$8@9%:/&,$

L$%8(@98.D)<-@9&$-,$/" (/4" .2/" -8," (/,$%" [.8,:/4$/" 2(G" $-/$" <2/)A-$%-)$

6O+$%-.$/,-$%+928$"2/)$A-$8$/"b5cF55d>

!56565!! 1-.+9#80<#,=34#

?-$"1-.+<$O0Q$,934$"-8,"$-/$"*+,-.-$%(/)8.$,934$F".-,"4$%".2/".-,"%$<2,-;"A$/-)$/

6O+$%-.$/,$/" /29" 2/" 428" *+,-.(." 9$%2/%B@&$/" &2//>" 68" -8," 8$-/$%" U2,(%" /2@9" $-/

8(&'$88-;$8"L$%G29%$/F"428"'(%"*+,-.(.8(@9$"4$/"8,$-<8,$/"T/8,-$)"7$/(,',>

R$,%2@9,$," .2/" 'A$-" I2&,3%$/F" 7$)-//," .2/" 7$-" 4$." 1-.+<$O0L$%G29%$/" .-," 4%$-

6O+$%-.$/,$/F"2<<)$.$-/"7$-"/"I2&,3%$/".-,"/"e"5"L$%8(@9$/>"IB%"/"f"!"-8,"428"1-.+<$O

$-/" )<$-@98$-,-)$8" ?%$-$@&F" GB%" /" f" ^" -8," $8" $-/" g$,%2$4$%" (8A>" Z$4$%" A$-,$%$



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5h

9-/'(&3..$/4$" I2&,3%" $%)-7," 2<83" $-/" 1-.+<$O".-," $-/$%" '(8:,'<-@9$/" 6@&$" -/" $-/$%

'(8:,'<-@9$/"?-.$/8-3/>

?28" =%-/'-+" 4$8" L$%G29%$/8" A-%4" A$)$/" 4$%" T/8@92(<-@9&$-," 2/92/4" $-/$8

'A$-4-.$/8-3/2<$/"L2%-27<$/%2(.8"$%<:(,$%,>

T/" $-/$%" )$$-)/$,$/" 1,$<<$" -." =2%2.$,$%%2(." A-%4" $-/" 1,2%,+(/&," Oc" G$8,)$<$),F" 4$%

)<$-@9'$-,-)"4$/"[%8+%(/)"4$8"/3%.-$%,$/"N33%4-/2,$/8J8,$.8"7-<4$,>"[."4-$8$/"9$%(.

A-%4" 428" 1,2%,8-.+<$O" &3/8,%(-$%,F" 428" 4-$" N2/,$/<:/)$" 5" 92,>" ?-$" 6@&+(/&,$" 4-$8$8

1-.+<$O$8" 8-/4" 4-$" $%8,$/" 4%$-"L$%8(@98+(/&,$>"T<<)$.$-/" 7$8,$9," $-/" 1-.+<$O01,2%,0

L$%8(@98+<2/"GB%"/"I2&,3%$/"2(8"/"e"5"L$%8(@9$/>

Q2/"GB9%,"4-$"L$%8(@9$"4(%@9"(/4"+%BG,F"A$<@9$8"6%)$7/-8"2."8@9<$@9,$8,$/"-8,>"R$-.

I3%,8@9%$-,$/" -/" $/,)$)$/)$8$,',$%"Y-@9,(/)"4-$8$8" 8@9<$@9,$8,$/"Y$8(<,2,8" <288$/" 8-@9

7$88$%$" 6%)$7/-88$" $%A2%,$/>"Q2/" $%9:<," 4$/" /:@98,$/" L$%8(@98+(/&," (/4" 42.-," 428

I3<)$8-.+<$OF" -/4$." .2/" 4$/" 8@9<$@9,$8,$/" #$%," 2(883/4$%," (/4" 4$/" =(/&," 2/" 4$%

)$)$/B7$%<-$)$/4$/" ?%$-$@&8&2/,$" 7'A>" 2." 1@9A$%+(/&," 4$8" (." $-/$" ?-.$/8-3/

)$8@9%(.+G,$/"1-.+<$O$8"8+-$)$<,>

?-$"N33%4-/2,$/"4$8"1+-$)$<+(/&,$8"7$%$@9/$/"8-@9"/2@9a

O O O-1+ -1@9A+ -$<> > >= −! \C<>"!05]

.-," O 1+-$)$<+(/&,-1+> = F O 1@9A$%+(/&,-1@9A+> = F O $ -/-$%,$%-$<> <-.= >#$%, "?27$-"-8,

O

O

U-8@9A+

-X
X X $<

U

>
F >=

−
= ≠
∑
5

5
" \C<>"!0!]

.-," U /= + 5"2<8"T/'29<"4$%"1-.+<$O$@&$/>

?$%" '()$9D%-)$" L$%8(@98A$%," A-%4" $%.-,,$<," (/4" $%/$(," .-," 4$/" B7%-)$/" #$%,$/

;$%)<-@9$/"(8A>

R$-." I3%,8@9%$-,$/" 4-$8$%" Q$,934$" 8-/4" 4-$" 1-.+<$O$" 8+-%2<GD%.-)" (." 4$/" 8,$-<8,$/

T/8,-$)"2/)$3%4/$,>

#$//"4$%")$8+-$)$<,$"=(/&,"-."/$($/"1-.+<$O"'(."8@9<$@9,$8,$/"6%)$7/-8"GB9%,F"AB%4$

428" 1-.+<$O" A-$4$%" -/" 428" ;3%9$%-)$" '(%B@&)$8+-$)$<,>" ?2//" A-%4" 2/8,$<<$" 4$8



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5i

8@9<$@9,$8,$/"#$%,8" 4$%" 'A$-,8@9<$@9,$8,$" 2(883%,-$%," (/4" 4-$8$%" =(/&," )$8+-$)$<,F" (.

'(."/:@98,$/"L$%8(@98+(/&,"'(")$<2/)$/>

?-$8$8"L3%)$9$/"$%'A-/),"428"N%$-8$/"-/"4$%"U:9$"4$8"*+,-.(.8>

R<$-7,"$-/"6@&+(/&,"-/".$9%$%$/"2(G$-/2/4$%" G3<)$/4$/"1-.+<$O$/"$%92<,$/F"&%$-8,"428

1J8,$." (." 4-$8$/" =(/&,>" ?-$8$8" Y3,-$%$/" ,%-,," $-/F" A$//" .2/" 4$/" *+,-.2<7$%$-@9

$%%$-@9,"92,>"[."8-@9" '(";$%)$A-88$%/F" 4288"428"1J8,$."/-@9," (." $-/$/"=(/&," %3,-$%,F

4$88$/"T/,A3%,A$%," G:<8@9<-@9$%A$-8$"'(")(,"7$8,-..,"A3%4$/" -8,F" -8," $8" 8-//;3<<F" -9/

/2@9" $-/$%" )$A-88$/" ?2($%" -." 2&,($<<$/" 1-.+<$O" /$(" '(" 7$8,-..$/>" 6-/$

U$(7$8,-..(/)" $.+G-$9<," 8-@9F" A$//" 4$%" =(/&," \/e5]0.2<" 9-/,$%$-/2/4$%" -/" 4$/

1-.+<$O$/" $/,92<,$/" A2%>"#-%4" 427$-" 4$%" T/,A3%,A$%," 7$8,:,-),F" A2%" 428"Q-88,%2($/

(/7$%$@9,-),F"(/4".2/"<:88,"428"1J8,$."8-@9"A$-,$%"(."4-$8$/"=(/&,"4%$9$/>"R$-"/"f"!

L2%-27<$/" )$9D%$/" '(" $-/$." [.<2(G" 8$@98" 1-.+<$O$F" 2<83" 8-$7$/" L$%8(@9$>" R$-

'29<%$-@9$%$/"L2%-27<$/"-8,"$8";-$<"'("2(GA$/4-)F"$%8,"/2@9"$-/$.";3<<8,:/4-)$/"[.<2(G

4$/"?%$9+(/&,"2<8"*+,-.2<+(/&,"2/'($%&$//$/>

S8," .2/" .-," 4$." 7-89$%" 7$8,$/" #$%," /3@9" /-@9," '(G%-$4$/F" &2//" .2/" 4-$

1-.+<$O+%3'$4(%".-,"8,2%&";$%&<$-/$%,$%"1@9%-,,A$-,$"2."7-89$%"7$8,$/"#$%,"8,2%,$/"(/4

4$."*+,-.2<A$%,"$O+$%-.$/,$<<"8(@9$/>

68" &2//" 2(@9" 8$-/F" 4288".2/" /(%" $-/" <3&2<$8" (/4" /-@9," 428" )<372<$"*+,-.(." 4$8" '(

(/,$%8(@9$/4$/"1J8,$.8")$G(/4$/"92,>"j2,".2/"$-/$/"83<@9$/"L$%42@9,F"8,2%,$,".2/"428

1-.+<$O;$%G29%$/" $%/$(,F" X$43@9" 2/" $-/$." )2/'" 2/4$%$/" =(/&," -." =2%2.$,$%%2(.>

N3..,".2/" 42//"A-$4$%" '(." )<$-@9$/"*+,-.(.F" -8," 4-$"#29%8@9$-/<-@9&$-," )$%-/)F

4288"$8"8-@9"/(%"(."$-/"<3&2<$8"*+,-.(."92/4$<,>

S/" T77-<4(/)" !0!" -8," $-/$" L$%8(@98%$-9$" /2@9" 4$%" 1-.+<$O0Q$,934$" 42%)$8,$<<,>" ?-$

Y$-9$/G3<)$"4$%"L$%8(@9$"-8,".-,"U(..$%/")$&$//'$-@9/$,>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5k

T77>"!0!a 1-.+<$O0Q$,934$" 2/92/4" $-/$%" (/7$&2//,$/" #-%&(/)8G<:@9$F" 4-$" H29<$/

)$7$/"/2@9$-/2/4$%"4(%@9'(GB9%$/4$"L$%8(@9$"2/>

R$-"8$W($/,-$<<$/"L$%G29%$/"-8,"4-$"T/'29<"4$%"7$/D,-),$/"6O+$%-.$/,$"-."L3%2(8"/-@9,

7$&2//,F"8-$"&2//"&<$-/$%"27$%"2(@9")%DE$%"8$-/"2<8"7$-"8-.(<,2/$/"Q$,934$/>"Q2/"92,

$8" 2(G" X$4$/" I2<<" .-," =<2/(/)8(/8-@9$%9$-,$/" '(" ,(/F" 42" .2/" /2@9" X$4$." L$%8(@9

$/,8@9$-4$,F"37"/3@9"$-/"A$-,$%$%"/3,A$/4-)"-8,>"#-%4"$-/"*+,-.(.")$G(/4$/F"A$-E".2/

/-@9,8"B7$%"4$/"g$-<" 4$%"[.)$7(/)" 2(E$%92<7"4$8" <$,',$/"1-.+<$O$8>"Q2/"A$-E" 2(@9

/-@9,8" B7$%" 4-$" 1,27-<-,:," 4$8" *+,-.(.8" 7$'B)<-@9" )$%-/)$%" 1@9A2/&(/)$/" $-/$8

I2&,3%8>" T(E$%4$." -8," .2/" 7$-" 8$W($/'-$<<$/" *+,-.-$%(/)8.$,934$/" 2(G" 4-$

[/,$%8(@9(/)"/(%"$-/$%"T/,A3%,)%DE$"7$8@9%:/&,"b5cF5!d>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5l

!565!! 1-.'9,2/#)>#$@2=$#/

R$-"4$/"8-.(<,2/$/"Q$,934$/"A$%4$/"8:.,<-@9$"L$%8(@9$"-."L3%2(8")$+<2/,"(/4"42//

-/" '(G:<<-)$%" Y$-9$/G3<)$" 4(%@9)$GB9%,>" ?27$-" A-%4" $-/" G(/&,-3/$<<$%" H(82..$/92/)

'A-8@9$/" 4$/" I2&,3%$/" (/4" 4$%" H-$<)%DE$" )$7-<4$,>" C%(/4<2)$" 9-$%GB%" -8," 4-$

T(G8,$<<(/)" $-/$8" 24:W(2,$/" L$%8(@98+<2/8>" ?2.-," <288$/" 8-@9" 4$%" 6-/G<(88" 4$%

$-/'$</$/" I2&,3%$/" 2(G" 4-$" 6%)$7/-8)%DE$" 7$8,-..$/" (/4" 83.-," 2(@9" &3.+<-'-$%,$

1J8,$.$"34$%"=%3'$88$"@92%2&,$%-8-$%$/"(/4"3+,-.-$%$/>

6-/"I2&,3%$/;$%8(@98+<2/"A-%4")$&$//'$-@9/$,"4(%@9"4-$"T/'29<"4$%"'("(/,$%8(@9$/4$/

I2&,3%$/" /" (/4" 4$%$/" 1,(G$/" 34$%" U-;$2(8" &F" /:.<-@9" 2<8" &/0I2&,3%$/;$%8(@98+<2/>

K3)-8@9$%A$-8$".B88$/".-/4$8,$/8"'A$-"1,(G$/"+%3"I2&,3%"(/,$%8(@9,"A$%4$/>"[."4$/

L$%8(@982(GA2/4"/-@9,"2(8(G$%/"'("<288$/F"A$%4$/";-$<$"I2&,3%$/;$%8(@98+<:/$"/(%"2(G

'A$-"1,(G$/"4(%@9)$GB9%,"(/4"4-$"T/'29<"4$%"I2&,3%$/"A-%4".D)<-@98,"&<$-/")$92<,$/>

T<<$%4-/)8"$%G288,".2/"42.-,"&$-/$"U-@9,<-/$2%-,:,$/>

[." 2(@9" U-@9,<-/$2%-,:,$/" 7$%B@&8-@9,-)$/" '(" &D//$/" 34$%" 27$%" (." ;-$<$" I2&,3%$/

)<$-@9'$-,-)"'("(/,$%8(@9$/F"A-$"$8"/D,-)"-8,F"A$//".2/"$%8,"8$9%"A$/-)"B7$%"428"1J8,$.

34$%" 4$/" =%3'$88" A$-EF" 8-/4" ;$%&B%',$" L$%8(@98+<:/$" $/,A-@&$<," A3%4$/>" V$/,%2<

V3.+38-,$"?$8-)/8"\VV?]F"R3O0R$9/&$/0=<:/$"34$%"g$-<;$%8(@98+<:/$"8-/4"R$-8+-$<$

9-$%GB%>

!565!56! ?$-/&-+-#/)4#$):,2,-:,-:A=#/)>#$:'A=:+92/'/(

T<<$/" L$%8(@98+<:/$/" )$.$-/" -8," -9%$" *%,93)3/2<-,:,F" 4>9>F" 4-$" L$%8(@9$" .B88$/" 83

2/)$3%4/$,"8$-/F"4288".2/"2/92/4"4$%"L$%8(@98$%)$7/-88$"6GG$&,$"7$8,-..$/"&2//F"4-$

(/279:/)-)" ;3/$-/2/4$%" 8-/4F" 2<83" /(%" 4$/" 6-/G<(88" $-/$8" 6GG$&,$8" 34$%" $-/$%

#$@98$<A-%&(/)"A-$4$%)$7$/>"R$-"/-@9,03%,93)3/2<$%"T/3%4/(/)"4$%"6O+$%-.$/,$"<:88,

8-@9" $-/" 7$8,-..,$%" 6GG$&," /-@9," ;3<<8,:/4-)" $-/$." I2&,3%" '(3%4/$/F" $%" &D//,$" .-,

T/,$-<$/"$-/$8"6GG$&,$8"7'A>"$-/$8"2/4$%$/"I2&,3%8";$%.$/),"8$-/"b5^d>

[."4-$"L$%8(@988,%$((/)"'("7$8,-..$/F"-8,"$8"/D,-)F".-/4$8,$/8"$-/$/"L$%8(@98+(/&,

A-$4$%93<," '(".$88$/>" ?27$-" <:88," 8-@9" 4$%" $O+$%-.$/,$<<$" I$9<$%" 4(%@9" '(/$9.$/4$

#-$4$%93<(/)$/".-/-.-$%$/>"R$-"4$%"=%BG(/)" 2(G"1-)/-G-&2/'" $-/$8"6GG$&,$8"A-%4"4-$

C%DE$"4$8"X$A$-<-)$/"6GG$&,$8".-,"4$%"L$%8(@988,%$((/)";$%)<-@9$/>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""5m

?(%@9"$-/$"Y2/43.-8-$%(/)"4$%"6O+$%-.$/,$")$9$/"8J8,$.2,-8@9$"I$9<$%"34$%"g%$/48

-/"4-$"L$%8(@988,%$((/)"$-/"(/4";$%G:<8@9$/"83.-,"/-@9,"4$/"'("(/,$%8(@9$/4$/"6GG$&,>

?29$%"-8,"$-/$"H(G2<<8%$-9$/G3<)$"4$%"L$%8(@9$"2/'(8,%$7$/>

[/&3/,%3<<-$%72%$" I2&,3%$/" A-$" V92%)$/(/$-/9$-,<-@9&$-," 34$%" g%$/48" )$9$/" 4(%@9

R<3@&7-<4(/)"A$4$%"-/"4-$"'("(/,$%8(@9$/4$/"6GG$&,$"/3@9"-/"4-$"L$%8(@988,%$((/)"$-/F

83/4$%/"A$%4$/"8$+2%2," 2<8"R<3@&$GG$&," $%G288,>"?27$-" )$9,".2/"7$-"4$%"R<3@&7-<4(/)

42;3/"2(8F"4288"-//$%92<7"$-/$8"R<3@&8"4-$"L$%8(@987$4-/)(/)$/"$-/9$-,<-@9$%"8-/4"2<8

;3/"R<3@&" '("R<3@&>" R<3@&7-<4(/)" $%9D9," X$43@9" $/,A$4$%" 4-$" T/'29<" 4$%" L$%8(@9$

34$%" 4-$" [/8-@9$%9$-," 4$8" 6%)$7/-88$8>" T/4$%$%8$-,8" X$43@9" ;$%%-/)$%," 8-$" 4-$" C$G29%

;3/"I$9<$%/F";3%"2<<$/"!>"T%,>"R$-."I$9<$%"!>"T%,"A$%4$/"G:<8@9<-@9$%A$-8$"[/,$%8@9-$4$

$%.-,,$<,>

[." 4-$" L$%8(@982/'29<" '(" ;$%%-/)$%/F" ;$%.$/)," .2/" 6GG$&,$F" 4>9>" $8" A$%4$/

8J8,$.2,-8@9" A$8$/,<-@9$" 6GG$&,$" (/4" U$7$/$GG$&,$F" A-$" L-$%G2@9A$@98$<A-%&(/)$/F

B7$%<2)$%,"b5cd>

!565!5!! BC#-:,'@-(#$)D2%,3$#/E#$:'A=:+92/

HA$-8,(G-)$" I2&,3%$/;$%8(@98+<:/$" 8-/4" 2." $-/G2@98,$/" (/4" 2." 2/8@92(<-@98,$/>" [.

2<<)$.$-/$"C%(/4'B)$"(/4"4$/"j$%)2/)"4$%"T(8A$%,(/)"'(";$%2/8@92(<-@9$/F"A-%4"2(G

4-$8$" /:9$%" $-/)$)2/)$/>" ?28" .$-8,$" 9-$%;3/" <:88," 8-@9" 2(G" 2/4$%$" L$%8(@98+<:/$

B7$%,%2)$/>

?$%" =<2/" -8," 83" 2(G)$72(,F" 4288" GB%" X$4$8" U-;$2(" $-/$8" I2&,3%8" 7$-4$" U-;$2(8" 2<<$%

2/4$%$/"I2&,3%$/"(/,$%8(@9,"A$%4$/>"?28"/-$4%-)$"U-;$2("A-%4".-," 05"7$'$-@9/$,F"428

939$" U-;$2(" .-," e5>" ?24(%@9" $%9:<," .2/" L$%8(@98$%)$7/-88$" 7$-" 2<<$/" .D)<-@9$/

N3.7-/2,-3/$/" 4$%" (/,$%8(@9,$/" I2&,3%8,(G$/>" 6-/$/" 83<@9$/" =<2/" /$//," .2/" $-/$/

;3<<8,:/4-)$/"!/0I2&,3%$/;$%8(@98+<2/>"?-$"'()$9D%-)$"L$%8(@98.2,%-O" -8,"4$%"g27$<<$

!05"2/)$)$7$/>

g27>"!05a"L3<<8,:/4-)$%"G2&,3%-$<<$%"L$%8(@98+<2/"2(G"'A$-"1,(G$/F"!^0=<2/"b5!d



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!c

6O+$%-.$/, I2&,3%"T I2&,3%"R I2&,3%"V H-$<)%DE$
5 05 05 05 J5
! e5 05 05 J!
^ 05 e5 05 J^
` e5 e5 05 J`
h 05 05 e5 Jh
i e5 05 e5 Ji
k 05 e5 e5 Jk
l e5 e5 e5 Jl

?-$" %:(.<-@9$" T/3%4/(/)" GB%" $-/$/" 83<@9$/" L$%8(@98+<2/" A-%4" -/" T77-<4(/)" !0^

42%)$8,$<<,>

T77>"!0^a ;3<<8,:/4-)$%"!^0L$%8(@98+<2/b5`d

Q2/"$%&$//,"4-$"*%,93)3/2<-,:,"4$8"L$%8(@98+<2/8>"?$%"[/,$%8@9-$4"4$%"Q$88A$%,$"J5

(/4"J!"7$%(9,"/(%"2(G"4$."I2&,3%"T"(/4"-8,"(/279:/)-)";3/"4$/"I2&,3%$/"R"(/4"V>

?-$"?(%@9GB9%(/)"$-/$8"!/0L$%8(@98+<2/8" <-$G$%,"!/"Q$88$%)$7/-88$" X$"H-$<)%DE$>"T(8

4-$8$/"#$%,$/" 83<<" 27)$<$-,$," A$%4$/F" A$<@9$" I2&,3%$/" 2<<$-/" $-/$/" 6-/G<(88" 2(G" 4-$

H-$<)%DE$"927$/"(/4"'A-8@9$/"A$<@9$/"I2&,3%$/"$-/$"#$@98$<A-%&(/)"7$8,$9,>"R$-"4$%

T(8A$%,(/)" '(%" R$8,-..(/)" 4$%" 6GG$&,$" 34$%" #-%&(/)$/" A$%4$/" 6%)$7/-8+22%$

)$7-<4$,F" 4-$" 8-@9"/(%" -/" 4$%"6-/8,$<<(/)" '>R>" 4$8" I2&,3%8"T"(/,$%8@9$-4$/>"?28" 9$-E,F



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!5

4288"4-$"_/4$%(/)"4$%"H-$<)%DE$"/(%"2(G"4-$"#-%&(/)"4$8"I2&,3%8"T"'(%B@&'(GB9%$/"-8,>

68" &D//$/" .M!" 6%)$7/-8+22%$" )$7-<4$," A$%4$/F" .-," ." 2<8" T/'29<" 4$%" Q$88(/)$/>

6GG$&,$"A$%4$/"42//"2<8"4-$"j:<G,$"4$8"Q-,,$<A$%,8"4$%"[/,$%8@9-$4$"4$G-/-$%,>"T/2<3)$8

$%9:<," .2/F" A$//" 2<<$" L$%8(@98$%)$7/-88$" .-," 4$." $/,8+%$@9$/4$/" =2%2.$,$%" 2(G

939$."U-;$2(";3/"4$/$/".-,"4$."=2%2.$,$%"2(G"/-$4%-)$/"U-;$2("27)$'3)$/"A$%4$/a

#
J J

.
X

- -=
−+ −∑∑

\C<>"!0^]

?$%" 83" 4$G-/-$%,$" 6GG$&," )-7," 2/F"A-$" 8-@9" 4-$" H-$<)%DE$" :/4$%,F" A$//" 4$%" '()$9D%-)$

I2&,3%";3/"$-/$.".-,,<$%$/"2(G"428"9D9$%$"U-;$2(")$:/4$%,"A-%4>

S/" $-/-)$/" K-,$%2,(%8,$<<$/" \;)<>" b5^d]" A-%4" 6GG$&," 2<8" [/,$%8@9-$4" 4$%" Q$88)%DE$

'A-8@9$/"939$%"(/4"/-$4%-)$%"1,(G$"4$G-/-$%,>"IB%"4$/"A$-,$%$/"j$%)2/)F" -/87$83/4$%$

GB%"4-$"R$8,-..(/)"4$%"N3$GG-'-$/,$/"4$%"Q34$<<)<$-@9(/)F"7-$,$," 8-@9" X$43@9" $%8,$%$

?$G-/-,-3/"2/>

T/92/4" ;3/"C<$-@9(/)" !0^" <:88," 8-@9" $%&$//$/F" 4288" GB%" 4-$" R$(%,$-<(/)" $-/$8" X$4$/

I2&,3%8"X$A$-<8"2<<$"Q$88$%)$7/-88$"9$%2/)$'3)$/"A$%4$/F"(/4"X$".$9%"L$%8(@9$".2/

'(%" [/,$%8(@9(/)" $-/$8" H(82..$/92/)$8" 92,F" (." 83" '(;$%<:88-)$%" A-%4F" /2@9" 4$.

=%-/'-+" 4$%" Q-,,$<A$%,7-<4(/)F" 4-$" T(882)$>" ?28" -8," $-/" L3%,$-<" 4$%

I2&,3%$/;$%8(@98+<:/$" )$)$/B7$%" 9$%&D..<-@9$/" 6-/0I2&,3%0'(%0H$-,0R$,%2@9,(/)$/

\*ITg]>

?-$"R$$-/G<(88(/)"4$%"#-%&(/)"$-/$8"I2&,3%8"4(%@9"4-$"6-/8,$<<(/)"$-/$8"34$%".$9%$%$%

2/4$%$%"I2&,3%$/"7$'$-@9/$,".2/"2<8"#$@98$<A-%&(/)>"6-/$"#$@98$<A-%&(/)"TR"A-%4

4(%@9"4$/"[/,$%8@9-$4"-/"4$%"T0#-%&(/)"7$-"R"2(G"939$%"(/4"4$%"#-%&(/)";3/"T"7$-"R

2(G"/-$4%-)$%"1,(G$")$.$88$/>"1-$"7$,%:),"4-$"j:<G,$"4-$8$8"[/,$%8@9-$48F"2<83a

( ) ( ) ( )
##

J J J J J J J J

.
TR =

− + − − − + −b d` ^ l k ! 5 i h \C<>"!0`]

?27$-" ,%-,," 4-$"#$@98$<A-%&(/)"#TR" '(8:,'<-@9" '(" 4$/"j2(+,A-%&(/)$/"#T" (/4"#R

2(G>" Z$"/2@9"L3%'$-@9$/"&2//"4-$"#$@98$<A-%&(/)"4-$"j2(+,A-%&(/)";$%8,:%&$/"34$%

-9%"$/,)$)$/"A-%&$/>

?-$" 7$%$@9/$,$/" #$%,$" 4$%" #-%&(/)$/" $%<2(7$/" $-/$/" L$%)<$-@9" 4$%" 6GG$&,$

(/,$%$-/2/4$%>" Z$" )%DE$%" 4$%" 6GG$&,F" 4$8,3" )%DE$%" -8," 4$%" 6-/G<(88" 4$8" $/,8+%$@9$/4$/



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

=2%2.$,$%8>"?-$8$%"4-%$&,"L$%)<$-@9"-8,".D)<-@9F"42"4-$"I2&,3%$-/8,$<<(/)$/".-,"05"(/4

e5"/3%.-$%,"8-/4"b5^d>

*7" $-/" 6GG$&," X$43@9" A-%&<-@9" .$8872%" -8,F" 9:/)," (/,$%" 2/4$%$." ;3/" 4$%

L$%8(@988,%$((/)" 27>" ?-$" Q2E'29<$/" 4$%" 6GG$&,$" .B88$/" 2<83" 1-)/-G-&2/',$8,8

(/,$%A3%G$/" A$%4$/>" T<8" Q2E" GB%" 4-$" 1-)/-G-&2/'" A-%4" 4-$" L2%-2/'" 4$%" Q$88)%DE$

;$%A$/4$,>" S8," 4-$8$" /-@9," 7$&2//,F" .(88" $-/$" 1@9:,'(/)" 2(8" 4$/" 6%)$7/-88$/" 4$8

I2&,3%$/;$%8(@98+<2/8"$%G3<)$/>"?27$-" -8,"4-$"L2%-2/'8@9:,'(/)" <$4-)<-@9"$-/"Q2E" GB%

4-$" Y$+%34('-$%72%&$-," 4$%"Q$88.$,934$F" 2<83" GB%" 4-$" =%:'-8-3/>" T(882)$/" 7$'B)<-@9

4$%"Y-@9,-)&$-,F"2<83"B7$%"$-/$/"8J8,$.2,-8@9$/"I$9<$%F"&D//$/"/-@9,")$.2@9,"A$%4$/>

P7<-@9$%A$-8$"A-%4"4-$"L$%8(@988,%$((/)"4(%@9".$9%G2@9$"#-$4$%93<(/)"4$8")<$-@9$/

L$%8(@98"7$8,-..,>"T/2<3)"&2//"7$-"$-/$."I2&,3%$/;$%8(@98+<2/";3%)$)2/)$/"A$%4$/F

-/4$."2/"$-/$."L$%8(@98+(/&,"#-$4$%93<.$88(/)$/"4(%@9)$GB9%,"A$%4$/>"?27$-"A-%4

4-$"1@9:,'(/)"4$%"L2%-2/'"7$8,-..,"/2@9a

( )
8

O O

.

-!

!

5
=

−

−
∑

\C<>"!0`2]

.-,

O
.

O-
-

.

= ∑5 " \C<>"!0`7]

A37$-"."f"T/'29<"4$%"L$%8(@9$"(/4".05"f"T/'29<"4$%"I%$-9$-,8)%24$"-8,>

?-$" L2%-2/'" 7$/(,'," .2/" 42//" GB%" 4-$" $-)$/,<-@9$" T(8A$%,(/)" 4$8

I2&,3%$/;$%8(@98+<2/8>"?2"2<<$"Q$88A$%,$".-,"4$%8$<7$/"T++2%2,(%")$.$88$/"A(%4$/F

&D//$/" 2(@9" 4-$" L2%-2/'$/" 4$%" Q$88$%)$7/-88$" 2<8" )<$-@9" 2/)$/3..$/" A$%4$/>" ?2

'(4$."4-$"6GG$&,$"(/4"#$@98$<A-%&(/)$/"8,$,8"2(8"2<<$/"L$%8(@9$/"7$%$@9/$,"A$%4$/F

7$%$@9/$,"8-@9"4-$"L2%-2/'"$-/$8"6GG$&,$8"/2@9"4$/"Y$)$<"4$%"I$9<$%G3%,+G<2/'(/)"2(8

4$/"L2%-2/'$/"4$%"Q$88(/)$/"'(a

8 86GG$&, / Q$88(/)
! !5

!
= \C<>"!0h]



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!^

?2%2(8" $%)-7," 8-@9" 2(E$%4$.F" 4288" /-@9," /(%" 4-$" L2%-2/'$/" 2<<$%"Q$88(/)$/" 83/4$%/

2(@9"4-$"L2%-2/'$/"2<<$%"6GG$&,$"(/4"#$@98$<A-%&(/)$/")<$-@9"8-/4"34$%"7$88$%")$82),

2<8")<$-@9"(/,$%8,$<<"A$%4$/>

U2@94$."$-/$"1@9:,'(/)"4$%"L2%-2/'";3%<-$),F".(88"(/,$%8(@9,"A$%4$/F"37"$-/"6GG$&,

8-)/-G-&2/," -8," 34$%" /(%" -/G3<)$" 4$%"L$%8(@988,%$((/)" )$G(/4$/"A(%4$>" ?28" )$8@9-$9,

.-,"4$.",0g$8,>"?27$-"A-%4"'($%8,"$-/$"U(<<9J+3,9$8$"jc"2(G)$8,$<<,F"4-$"+38,(<-$%,F"4288

$-/"6GG$&,"/(%"2(G"4$%"L$%8(@988,%$((/)"7$%(9,F" -/"#-%&<-@9&$-,"2<83"/(<<" -8,>" S/"$-/$.

'A$-,$/"1@9%-,,"A-%4"G$8,)$<$),F".-,"A$<@9$%"8,2,-8,-8@9$%"1-@9$%9$-,".2/"B7$%"T//29.$

34$%" T7<$9/(/)" 4-$8$%" jJ+3,9$8$" $/,8@9$-4$/" A-<<>" Q$-8,$/8" A-%4" 428

1-)/-G-&2/'/-;$2("mhn")$A:9<,>"?2//"7-<4$,".2/"4$/",0#$%,>"?-$8$%"-8,"4$G-/-$%,"2<8

,
BGA$%, 13<<A$%,

1 42%427A$-@9(/) 4$8 BGA$%,8
= −=%

,2/ =%
\C<>"!0i]

?27$-"7$%$@9/$,"8-@9"4-$"1,2/42%427A$-@9(/)"4$8"6GG$&,$8F"2<83"4$8"=%BGA$%,8"'(

8 86GG$&, /
= ⋅5
!

! \C<>"!0k]

1@9<-$E<-@9" A-%4" 4-$" 1-)/-G-&2/')%$/'$" 7$-" )$A:9<,$." 1-)/-G-&2/'/-;$2(" 2(8" $-/$%

g27$<<$"4$%",0L$%,$-<(/)"27)$<$8$/"(/4".-,"4$."7$%$@9/$,$/",0#$%,";$%)<-@9$/>"S8,"4$%

7$%$@9/$,$" ,0#$%,")%DE$%"2<8"4$%"#$%,"4$%"1-)/-G-&2/')%$/'$F".(88"4-$"U(<<9J+3,9$8$

jc" 27)$<$9/," A$%4$/F" 4>9>" 4$%" $/,8+%$@9$/4$" 6GG$&," 7$%(9," /-@9," 2(G" 4$%

L$%8(@988,%$((/)>" 6%" -8," 8-)/-G-&2/," 2(G" 4$." )$A:9<,$/" 1-)/-G-&2/'/-;$2(>" K-$),

9-/)$)$/" 4-$" 1-)/-G-&2/')%$/'$" B7$%" 4$." 7$%$@9/$,$/" ,0#$%,F" <:88," 8-@9" /-@9,

$/,8@9$-4$/F" 37" $-/$" #-%&(/)" ;3%<-$),F" 4-$8$" 8-@9" 27$%" /-@9," 8-)/-G-&2/," ;3/" 4$%

L$%8(@988,%$((/)"(/,$%8@9$-4$/"<:88,F"34$%"37"&$-/$";3%<-$),"b5!F5^d>L$%,%:)<-@9&$-,".-,

4$%" U(<<9J+3,9$8$" 7$4$(,$,F" 4288" $-/" ;3%92/4$/$%" 6GG$&," X$4$/G2<<8" &<$-/$%" 2<8" 4-$

1-)/-G-&2/'8@9%2/&$"8$-/".(88>

#$//" 7$-" $-/$." I2&,3%$/;$%8(@98+<2/" &$-/" L$%8(@9" '(%" 1@9:,'(/)" 4$%" L2%-2/'

A-$4$%93<,"A(%4$F".(88".2/"7$-"4$%"[/,$%8(@9(/)"4$%"1-)/-G-&2/'";3/"6GG$&,$/"2/4$%8

;3%)$9$/>"?27$-"7$8@92GG,".2/"8-@9"4-$"1@9:,'(/)"4$%"L2%-2/'"2(8"4$."L$%8(@9"8$<78,>

?2'("A$%4$/"'(/:@98,"4-$"83)$/2//,$/"G3%.2<$/"L2%-2/'$/"7$8,-..,>"1-$"7$,%2)$/"7$-



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!`

!/0L$%8(@98+<:/$/" X$A$-<8" 428" o(24%2," $-/$8" 6GG$&,8>" #$//" $-/" 6GG$&," /(/" /-@9,

8-)/-G-&2/,"-8,F"-8,"428"o(24%2,"4-$8$8"6GG$&,$8"2<83"$-/$"1@9:,'(/)"4$%"L$%8(@988,%$((/)

4$8"6GG$&,$8" (." 8$-/$/"Q-,,$<A$%," /(<<>" ?28" !/0G2@9$" 4-$8$8" 6GG$&,W(24%2,$8" -8," 42//

/2@9"C<$-@9(/)"!0h"$-/$"1@9:,'(/)"GB%"4-$"L2%-2/'"4$%"Q$88)%DE$F"A$//"4-$8$%"6GG$&,

/-@9," $O-8,-$%,F" 2<83" GB%" 4-$" L$%8(@988,%$((/)>" H(/:@98," .(88" ,9$3%$,-8@9" B7$%<$),

A$%4$/F" A$<@9$" 6GG$&,$" /-@9," 2(G,%$,$/" (/4" 83.-," /(<<" 8$-/".B88,$/>"?-$8" 8-/4".$-8,

?%$-G2@90"34$%"/3@9"9D9$%$"#$@98$<A-%&(/)$/>"T(8"4$."!/0G2@9$/"4$8"?(%@98@9/-,,8

4-$8$%" 6GG$&,W(24%2,$F" 4$/$/" 4$%" T//29.$" '(G3<)$" &$-/" %$2<$%" 6GG$&," '()%(/4$" <-$),F

7$%$@9/$,"8-@9"42//"4-$"1@9:,'(/)"4$%"L$%8(@98;2%-2/'>" S."H:9<$%"4$%"C<$-@9(/)"!0i

8-/4"2<83"/(%"4-$"/-@9,08-)/-G-&2/,$/"6GG$&,$"2(G)$GB9%,F"4>9>"6GG$&,$"4-$"U(<<"8-/4>

6GG$&,$$/"2/)$/3..$/G-&2/,"/-@9,8-)/-"2<84$%""T/'29<

6GG$&,>>>6GG$&,
!8

!
=

!
5/!

Q$88(/)

++= \C<>"!0i]

?-$"1-)/-G-&2/')%$/'$"@F"@"f"I\+pG5pG!]F"7$-"G$8,)$<$),$."1-)/-G-&2/'/-;$2("+"A-%4"42//

.-,"4$/"I%$-9$-,8)%24$/"G5FG!"2(8"$-/$%"I0g27$<<$"$/,/3..$/>"?2.-,"$-/"6GG$&,"42//"2<8

8-)/-G-&2/,")$<,$/"&2//F".(88")$<,$/"b5^da

6GG$&,
@ 8

-
Q$88(/)

/
!

!

!
>

⋅
\C<>"!0k]

T<8" 6/4$%)$7/-8" $-/$8" I2&,3%$/;$%8(@98+<2/8" &2//" 42//" $-/$" Q34$<<)<$-@9(/)

2(G)$8,$<<," A$%4$/F" 4-$" 2/92/4" 4$%" 8-)/-G-&2/,$/" 6GG$&,$" $-/$/" G(/&,-3/$<<$/

H(82..$/92/)" 'A-8@9$/" 4$/" ;2%--$%,$/" I2&,3%$/" \TF" RF" V>>>]" (/4" 4$%" H-$<)%DE$" J

9$%8,$<<,>

IB%"$-/$/"!^0I2&,3%$/;$%8(@98+<2/"92,"4-$"Q34$<<)<$-@9(/)"4-$"2<<)$.$-/$"I3%.a

\TFRFV]"f"βc"e"βTT"e"βRR"e"βVV"e"βTRTR"e"βTVTV"e"βRVRV"e"βTRVTRV

," \C<>"!0l]

?-$" 2@9," N3$GG-'-$/,$/" β-" <288$/" 8-@9" 2(8" 4$/" 2@9," L$%8(@98$%)$7/-88$/" 7$8,-..$/>

?27$-"-8,"βc"4$%"Q-,,$<A$%,"2<<$%"Q$88(/)$/"(/4")-7,"83.-,"4$/"Q$88A$%,"7$-".-,,<$%$/

I2&,3%$-/8,$<<(/)$/"A-$4$%>

1-/4"4-$"I2&,3%$/"-/"-9%$%"@34-$%,$/"I3%."2/)$)$7$/F"2<83".-,"05"(/4"e5F"$/,8+%$@9$/

4-$"N3$GG-'-$/,$/")$/2("4$/"6GG$&,$/>"T<8"Q2E"GB%"4$/"6-/G<(88"4$%"X$A$-<-)$/"I2&,3%$/



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!h

&D//$/"8-$"83"4-%$&,".-,$-/2/4$%";$%)<-@9$/"A$%4$/>"?-$"@34-$%,$"&2//"-/"4-$"(/@34-$%,$

Q34$<<)<$-@9(/)" ,%2/8G3%.-$%," A$%4$/>" ?2" 7$-" 4$%" (/@34-$%,$/" C<$-@9(/)" 4-$

,2,8:@9<-@9$/"I2&,3%A$%,$"-/"4-$"R$%$@9/(/)"4$%"N3$GG-'-$/,$/".-,"$-/)$9$/F"&2//".2/

9-$%7$-" /-@9," (/.-,,$<72%" ;3/" 4$%" C%DE$" $-/$8" N3$GG-'-$/,$/" 2(G" 4-$" 1,:%&$" 4$8

6-/G<(88$8"4$8"'()$9D%-)$/"I2&,3%8"7'A>"4$%"#$@98$<A-%&(/)"8@9<-$E$/"b5^F5hd>

?-$" Q34$<<)<$-@9(/)" $/,9:<," /(%" 4-$X$/-)$/" g$%.$F" 4-$" 8-)/-G-&2/,$" I2&,3%$/

7$-/92<,$/>"1-$" 8-/4"/(%" GB%"4$/"=2%2.$,$%%2(.")B<,-)F" -/" 4$." 8-$" $%8,$<<,"A(%4$/>"68

&2//" 2<83" /-@9," $O,%2+3<-$%," A$%4$/>" Z$" /2@9" CB,$" 4$8" Q34$<<8" <288$/" 8-@9" 4-$

H-$<)%DE$/" -." (/,$%8(@9,$/" =2%2.$,$%%2(." 7$-" 7$<-$7-)$/" I2&,3%$-/8,$<<(/)$/" .-,

939$%"C$/2(-)&$-,"7$%$@9/$/>

!565!5F! D2%,3$-#99#)G#-9E#$:'A=:+9H/#

?2" 7$-" ;3<<8,:/4-)$/" I2&,3%$/;$%8(@98+<:/$/" 4-$" T/'29<" 4$%" 6O+$%-.$/,$" .-,

'(/$9.$/4$%" T/'29<" 4$%" I2&,3%$/" $O+3/$/,-$<<" '(/-..,F" A-%4" 4$%" L$%8(@982(GA2/4

8@9/$<<" (/+%2&,-&27$<" 93@9>" 13" 8-/4" 7$-" 8-$7$/" I2&,3%$/" 8@93/" !k" f" 5!l" L$%8(@9$

4(%@9'(GB9%$/>"13<<$/" X$43@9";-$<$"I2&,3%$/")<$-@9'$-,-)"(/,$%8(@9,"A$%4$/F" <:88," 8-@9

4-$"L$%8(@982/'29<"4(%@9"G2&,3%-$<<$"g$-<;$%8(@98+<:/$"$/3%."%$4('-$%$/>

?28" =%-/'-+" 4-$8$%" ;$%&B%',$/" I2&,3%$/;$%8(@98+<:/$" -8,F" 4288"6GG$&,$".-," 4$/X$/-)$/

#$@98$<A-%&(/)$/F" ;3/" 4$/$/" .2/" 2//$9.$/" &2//F" 4288" 8-$" G2&,-8@9" )2%" /-@9,

$O-8,-$%$/F";$%.$/),"A$%4$/F"83"4288"4$%"I$9<$%F"4$/".2/"4(%@9"4-$"L$%.$/)(/)".2@9,F

.D)<-@98,")$%-/)"-8,>"?-$8$";$%.$/),$/"#$@98$<A-%&(/)$/"A$%4$/"T<-28$8")$/2//,"(/4

8-/4" -." 2<<)$.$-/$/" /(%" 9D9$%$F" .-/4$8,$/8" 4%$-G2@9$" #$@98$<A-%&(/)$/>" R$-" 4$%

T(8A$%,(/)" )-7," $8" 42//" &$-/$" QD)<-@9&$-,F" 4$/" 6GG$&," ;3/" 4$%" 42.-," ;$%.$/),$/

#$@98$<A-%&(/)" '(" (/,$%8@9$-4$/>" T(@9" .(88" .2/" 424(%@9" $-/$" )$%-/)$%$

T(882)$8@9:%G$"-/"N2(G"/$9.$/F"42"X$4$%"I2&,3%"4(%@9"8$-/$"T<-28$8")$8,D%,"A-%4>

T<<)$.$-/" -8," GB%" &" I2&,3%$/F" ;3/" 4$/$/" +" I2&,3%$/" 4(%@9" L$%.$/)$/" '(8:,'<-@9

$-/)$GB9%," A(%4$/F" 4-$" T/'29<" 4$%" L$%8(@98+(/&,$" !&0+>" ?2" /(%" 5M!+" L$%8(@9$" 4$8

;3<<8,:/4-)$/" I2&,3%$/;$%8(@98+<2/" 2(8)$GB9%," A$%4$/F" /$//," .2/" 8-$" 2(@9" 5M!+0

g$-<G2&,3%$/+<:/$>" S8," +" f" 5F" <-$)$/" 83)$/2//,$" j2<7'$<<$/+<:/$" ;3%>" S/" $-/$." !`050

g$-<G2&,3%$/+<2/" A$%4$/" ;-$%" I2&,3%$/" 4(%@9" L$%.$/)$/" 4$8" 6GG$&,8" ?" .-," 4$%

#$@98$<A-%&(/)"TRV"2/92/4";3/"2@9,"L$%8(@9$/"(/,$%8(@9,>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!i

1@9<-$E<-@9" <288$/" 8-@9" I2&,3%$/;$%8(@98+<:/$F" 7$-" $/,8+%$@9$/4$/" 6-/7(E$/" 7$-" 4$%

C$/2(-)&$-," 4$%" 6GG$&,$F" 83A$-," %$4('-$%$/F" 7-8" 8-$" /(%" /3@9" T(8&(/G," B7$%" 4-$

j2(+,$GG$&,$")$7$/>"13"<288$/"8-@9"/2@9"$-/$."=<2@&$,,0R(%.2/0=<2/".-,"."L$%8(@9$/

4-$"j2(+,A-%&(/)$/";3/"&"f"."05"I2&,3%$/"7$8,-..$/"b5cF5id>

T<<$%4-/)8" <288$/" 8-@9" 4-$" I2&,3%$/;$%8(@98+<:/$" /-@9," 7$<-$7-)" %$4('-$%$/>" H(%

R$8,-..(/)" 4$%" (/279:/)-)$/" 6GG$&,$" .(88" *%,93)3/2<-,:," 4$%" =<:/$" )$)$7$/" 8$-/

b5kd>

j2(+,$-/82,')$7-$," ;3/" G2&,3%-$<<$/" g$-<;$%8(@98+<:/$/" -8," 428" 1%$$/-/)F" 4-$

[/,$%8(@9(/)"$-/$%"%$<2,-;")%3E$/"T/'29<";3/"I2&,3%$/"-/"$-/$%"%$<2,-;"&<$-/$/"T/'29<

;3/"L$%8(@98<:(G$/>

!565!5I! J#/,$29)J3.+3:-,#)K#:-(/)LJJKM

?-$8$"N<288$";3/"L$8(@98+<:/$/"A(%4$";3/"R3O"(/4"#-<83/"$/,A-@&$<,"(/4"8$,',"8-@9

2(8" 'A$-" T/,$-<$/" '(82..$/>" T/92/4" $-/$8" ;3<<8,:/4-)$/" 34$%" ;$%&B%',$/" !01,(G$/0

=<2/8" A$%4$/" 4-$" <-/$%2%$/" R$'-$9(/)$/" (/4" 4-$" #$@98$<A-%&(/)$/" 7$8,-..,>

U-@9,<-/$2%-,:,$/"A$%4$/"4(%@9"$-/$/"1,$%/+<2/".-,"Q-,,$<+(/&," $%G288,>"?-$".-/-.2<$

T/'29<"4$%"6O+$%-.$/,$"-8,")$)$7$/"2<8

."f"!/"e"!/"e"/c \C<>"!0m]

.-,"/c"2<8"H$/,2<+(/&,;$%8(@9

?$%" T78,2/4" 4$%" 1,$%/+(/&,$" ;3."Q-,,$<+(/&," A-%4" .-,"α" 7$'$-@9/$," (/4" -8," 83" '(

A:9<$/F"4288"4$%"L$%8(@98+<2/" 3%,93)3/2<" (/4" +(/&,8J..$,%-8@9" -8,>" 13" -8," 4$%"#$%,

;3/" α" ;3/" 4$%" H29<" 4$%" I2&,3%$/" (/4" 4$%" T/'29<" 4$%" #-$4$%93<.$88(/)$/" 4$8

Q-,,$<+(/&,8"/c"279:/)-)"b5kd>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!k

6-/"VV?".-,"4%$-"I2&,3%$/"$%)-7,"G3<)$/4$"Q$88+(/&,$a

T77>"!0`a V$/,%2<" V3.+38-,$" ?$8-)/" GB%" 4%$-" I2&,3%$/" (/4" GB/G.2<-)$

#-$4$%93<.$88(/)" 4$8" H$/,%2<+(/&,8>" ?-$" N33%4-/2,$/" $/,8+%$@9$/" 4$/

&34-$%,$/"I2&,3%$-/8,$<<(/)$/"b5`d>

?-$"T(8A$%,(/)"$%G3<),"-."=%-/'-+"2/2<3)"'(."!/0I2&,3%$/;$%8(@98+<2/>"T(G)%(/4"4$%

N3.+<$O-,:,"4$8"VV?8"A-%4"4-$"R$%$@9/(/)"6GG$&,$"(/4"#$@98$<A-%&(/)$/"83A-$"4-$

6%8,$<<(/)"4$%"Q34$<<)<$-@9(/)".-,,$<8"V3.+(,$%"4(%@9)$GB9%,"b5!F"5ld>

!565!5N! >399:,H/4-(#$)F/0D2%,3$#/E#$:'A=:+92/

R$-" $-/$." I2&,3%$/;$%8(@98+<2/" 2(G" 4%$-" 1,(G$/" -8," 8@9/$<<" $-/$" 8$9%" )%3E$

L$%8(@982/'29<"$%%$-@9,F" 83"4288";3<<8,:/4-)$"=<:/$".-,".$9%" 2<8";-$%" I2&,3%$/" -/"4$%

=%2O-8"&$-/$"Y3<<$"8+-$<$/>"6%"-8,"A-$"$-/"'A$-8,(G-)$%"I2&,3%$/;$%8(@98+<2/"2(G)$72(,F

X$43@9".-,"4$."'(8:,'<-@9$/".-,,<$%$/"U-;$2("c>"?28"GB9%,"42'(F"4288"8-@9"4-$"6GG$&,$

/-@9," 83" $-/G2@9" 2(8" 4$/" I2&,3%$-/8,$<<(/)$/" 7$%$@9/$/" <288$/>" 13" A-%4" $-/" 6GG$&,

(/,$%,$-<," -/" <-/$2%$F" W(24%2,-8@9$" (/4" )$)$7$/$/G2<<8" &(7-8@9$" N3.+3/$/,$/>" IB%

/:9$%$"?$,2-<8"8$-"2(G"4-$"K-,$%2,(%";$%A-$8$/"\;)<>"b5lF5md]>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/""""""""""""""""""""""""""""!l

!565!5O! >#$:'A=:+92/)/2A=)P380P#=/%#/

?-$8$%"=<2/" 8,$<<," $-/$"T%," ;$%&B%',$/" ^01,(G$/0I2&,3%$/;$%8(@98+<2/" 42%" (/4" -8," $-/$

4$%" A$/-)$/" ;$%&B%',$/" L$%8(@982/3%4/(/)$/" 2(G" 4%$-" U-;$2(8F" 7$-" 4$/$/" 4-$

*%,93)3/2<-,:," 2(G%$@9," $%92<,$/" -8,>" ?27$-" 7$G-/4$/" 8-@9" X$A$-<8" 'A$-" I2&,3%$/" 2(G

939$%" 34$%" /-$4%-)$%" 1,(G$F" A:9%$/4" 4-$" B7%-)$/" 2(G" 428" .-,,<$%$" U-;$2(" $-/)$8,$<<,

A$%4$/>"H(8:,'<-@9"A-%4"4$%"H$/,%2<+(/&,")$.$88$/>"S."C$)$/82,'"'(."VV?"A-%4"9-$%

,2,8:@9<-@9"/(%"2(G"4%$-"1,(G$/")$.$88$/"(/4"$8"8-/4"-/"4$%"Y$)$<"A$/-)$%"6O+$%-.$/,$

/D,-)>""T<<$%4-/)8"<-$)$/"7$-."L$%8(@98+<2/"/2@9"R3O0R$9/&$/"&$-/$"Q$88+(/&,$"2(G

4$/"6@&$/"4$8"#B%G$<8"7'A>"jJ+$%AB%G$<8>"?-$"H-$<)%DE$/0#$%,$F"7$-"4$%"2<<$"I2&,3%$/

/-$4%-)"34$%"93@9"$-/)$8$<<," 8-/4F".B88$/"2(8"4$%"Q34$<<)<$-@9(/)"7$%$@9/$,"A$%4$/F

A28" 7$-" $-/$%" 8@9<$@9,$/" Q34$<<2/+288(/)" '(" I$9<-/,$%+%$,2,-3/$/" GB9%$/" &2//>" ?-$

T(8A$%,(/)"-8,"2/2<3)"4$%"4$8"VV?8"b!cd>

T77>"!0ha R3O0R$9/&$/"=<2/"GB%"4%$-"I2&,3%$/".-,"@34-$%,$/"I2&,3%$-/8,$<<(/)$/"b5`d>



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/"""""""""""""""""""""""""""!5

!"!! #$%&'()*+),$-).')//)01+'$-$),2.3).

6." 4$/" 7$,%-$8" $-/$%" 9/:2)$" '(" ;8$%<2=>$/?" <-%4" %3(,-/$.@A-)" $-/$" B-$:'2>:" C3/

D$EE<$%,$/"2(F)$/3..$/G"H2.-,"E3::")$<@>%:$-E,$,"<$%4$/?"42EE")$)$8$/$"I%$/'<$%,$

/2=>" DJ):-=>&$-," /-=>," ;8$%K" 34$%" (/,$%E=>%-,,$/" <$%4$/" 34$%" 42EE" E3F3%," )$>2/4$:,

<$%4$/"&2//?"F2::E"$E"43=>".2:"'("'(")%3A$/"98<$-=>(/)$/"&3..,G

H-$E" )$E=>-$>," 2(=>" 8$-" 4$%" -/" 4-$E$%"9%8$-," (/,$%E(=>,$/"98<2EE$%%$-/-)(/)E2/:2)$G

H-$"D$EE<$%,$"<$%4$/")$E2..$:,"(/4"/-=>,"<$-,$%"2(E)$<$%,$,G

6."28$%"L/F3%.2,-3/$/";8$%"42E"1ME,$."98<2EE$%%$-/-)(/)E2/:2)$"'("$%>2:,$/?":2EE$/

E-=>".-," 4-$E$/"H2,$/" E,2,-E,-E=>$" N2%2.$,$%(/,$%E(=>(/)$/" 4(%=>F;>%$/G" H28$-" &2//

(/,$%" 2/4$%$." $-/$" O>2%2&,$%-E-$%(/)" 2(E)$<@>:,$%" N2%2.$,$%" >-/E-=>,:-=>" ->%$%

P$:$C2/'"8$';):-=>"4$E"9882(C$%>2:,$/E"$%F3:)$/G"H28$-"&J//$/"4-$"Q(E2..$/>@/)$

'<-E=>$/" 4$/" 7$,%-$8E+2%2.$,$%/" (/4" 4$%" 9882(:$-E,(/)" 2:E" I%(/4:2)$" F;%" 4-$

B$%8$EE$%(/)"4$%"R$-E,(/)"(/4"P38(E,>$-,"4$%"9/:2)$"4-$/$/G

7$-"$-/$%"E3:=>$/"B3%)$>$/E<$-E$?"8$-"4$%"-."Q()$"4$%"*+,-.(.E(=>$"&$-/$"B$%E(=>$

4(%=>)$F;>%,"<$%4$/?"E+%-=>,".2/"C3/"/-=>,K$S+$%-.$/,$::$%"*+,-.-$%(/)G

H-$" E,2,-E,-E=>$/" I%JA$/?" 2/>2/4" 4$%$%" E-=>" $-/" N2%2.$,$%" 8$E=>%$-8$/" :@EE," (/4" 4-$

#$%&'$()$?" .-," 4$/$/" C$%E=>-$4$/$" I%JA$/" C$%):-=>$/" 34$%" -/" P$:2,-3/" '($-/2/4$%

)$E$,',"<$%4$/?"<$%4$/"-."T3:)$/4$."&(%'"C3%)$E,$::,G

!"!"4! 5)6'07280#9,-7/:),')$/2.3

D$EE<$%,$" E-/4" -..$%" .-," T$>:$%/" 8$>2F,$," (/4" 42>$%" (/)$/2(G" T;>%," .2/" $-/$

#-$4$%>3:.$EE(/)" 2(E%$-=>$/4" 3F," 4(%=>?" $%>@:," .2/" $-/$" B$%,$-:(/)" 4$%" #$%,$" (.

->%$/" D-,,$:<$%,G" H-$" <-=>,-)E,$" B$%,$-:(/)?" 2(F" 4$%" 2(=>" 4$%" )%JA,$" U$-:" 4$%

8$E=>%$-8$/4$/"1,2,-E,-&"8$%(>,?"-E,"4-$"V3%.2:K"34$%"I2(AKB$%,$-:(/)G"1-$":@EE,"E-=>"F;%

(/$/4:-=>"C-$:$"D$EE<$%,$"8$E=>%$-8$/"2:E

( )
F S $

S

W X =
−

−
Y

!

!

!!

σ π

µ
σ WI:G"!KYZX



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/"""""""""""""""""""""""""""[Z

.-,"FWSX"2:E"\@(F-)&$-,EK"34$%"#2>%E=>$-/:-=>&$-,E4-=>,$?"σ"2:E"1,2/42%428<$-=>(/)?"µ

2:E"D-,,$:<$%,"(/4"S"2:E"B2%-28:$"]Y!^G

T;%"4$/",$E,"7$%$=>/$,".2/"'(/@=>E,"2(E"4$/"C3%:-$)$/4$/"H2,$/"4$/"D-,,$:<$%, S "(/4

4-$" 1,2/42%428<$-=>(/)" /2=>" 4$%" V3%.2:C$%,$-:(/)G" H2%2(E" )$/$%-$%," .2/" $-/$

8$%$=>/$,$" \@(F-)&$-,E&(%C$" (/4" +%;F,?" 38" 4-$" \@(F-)&$-,EC$%,$-:(/)" 4$%" H2,$/" .-,

4-$E$%" C$%,%@):-=>" -E,G" H-$E" )$E=>-$>,?" -/4$." 4-$" \M+3,>$E$" 2(F)$E,$::," <-%4?" 42EE" 4-$

D$EE<$%,$" /3%.2:C$%,$-:," E-/4G" LE," 42//" 4$%" +K#$%," 4$E" U$E,E?" 4$%" /2=>" 9/4$%E3/K

H2%:-/)" ]!Y?" !!^" 4(%=>)$F;>%," <-%4?" &:$-/$%" 2:E" 42E" )$<@>:,$" L%%,(.E%-E-&3"α?" -E," 4-$

\M+3,>$E$" '(" C$%<$%F$/" (/4" $E" :-$)," &$-/$" V3%.2:C$%,$-:(/)" 4$%" H2,$/" C3%_" -E," $%

)%JA$%?"E-/4"4-$"#$%,$"/3%.2:C$%,$-:,"]![^G

!"!"!! ;$'')/<),'

H$%"D-,,$:<$%,"C3/"/"D$EE(/)$/"$-/$%"I%JA$"S"-E,")$)$8$/"2:E

S
/

S-
-

/

=
=
∑Y
Y

WI:G"!KYYX

D2/" E-$>," 2/>2/4" 4$%" I:$-=>(/)?" 42EE" 4$%" D-,,$:<$%," E,2%&" 4(%=>" $S,%$.$" #$%,$

8$$-/F:(EE,"<-%4"]Y!^G

!"!"=! >'7.?7,?7@<)$%&2.302.?0A7,$7.B

1,2/42%428<$-=>(/)" (/4" B2%-2/'" E-/4" $-/" D2A" F;%" 4-$" 1,%$((/)G" H28$-" -E," 4-$

1,2/42%428<$-=>(/)"E"W8'<G"σX"4$F-/-$%,"2:E

( )
E

S S

/

-
-

/

=
−

−
=
∑ !

Y

Y
WI:G!KY!X

H-$"B2%-2/'"$%>@:,".2/"2:E"`(24%2,"4$%"1,2/42%428<$-=>(/)"]Y!^G



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/"""""""""""""""""""""""""""[Y

!"!"C! A),',72).6$.'),:7//

a$4$" 1,2/42%428<$-=>(/)" -E," 2:E" $-/$" Q(F2::E)%JA$" 2/'(E$>$/G" H2E" B$%,%2($/EK" 34$%

b3/F-4$/'-/,$%C2::"8$E=>%$-8,"42>$%"4$/"7$%$-=>"(."4$/"D-,,$:<$%,"$-/$%"Q(F2::E)%JA$?

-/"4$."$-/"D$EE<$%,".-,"4$%"#2>%E=>$-/:-=>&$-,"+"8'<G"4$%"L%%,(.E<2>%E=>$-/:-=>&$-,

α" c" Y" K" +" $%<2%,$," <$%4$/" &2//G" 9:E" E,2,-E,-E=>$/" T2&,3%" C$%<$/4$," .2/" $-/$/

,28$::-$%,$/" ,K#$%," 4$%" 1,(4$/,KB$%,$-:(/)G" H2E" B$%,%2($/E-/,$%C2::" ∆ S " F;%" $-/$/

D-,,$:<$%," S "2(E"/"#-$4$%>3:.$EE(/)$/"8$%$=>/$,"E-=>"F;%"F"c"/"K"Y"T%$->$-,E)%24$"'(

]Y!^d

( ) SEF_+,S ⋅=∆ WI:G"!KY[X

(/4"/2=>"e-/E$,'$/"4$%"1,2/42%428<$-=>(/)"F;%"4$/"D-,,$:<$%,"'(

( )
/

EF_+,
S

⋅=∆ WI:G!KYfX

!"!"D! E(5)6'

9/>2/4" $-/$E" TKU$E,E" <$%4$/" 4-$" '<$-" B2%-2/'$/" .-,$-/2/4$%" C$%):-=>$/?

8$-E+-$:E<$-E$" 2(E" '<$-"D$EE%$->$/G" eE"<-%4" 4-$" V(::>M+3,>$E$" 2(F)$E,$::,?" 42EE" E-=>

8$-4$"B2%-2/'$/?"(/4"42.-," 2(=>"4-$"8$-4$/"D$EE%$->$/" /-=>," (/,$%E=>$-4$/?" 42EE" E-$

2:E3" 4$%" ):$-=>$/" I%(/4)$E2.,>$-," 2/)$>J%$/G" e-/" L%%,(.E%-E-&3" α" <-%4" F$E,)$:$),G

H2//"<-%4"4-$"U$E,)%JA$"T"2:E"`(3,-$/,"8$-4$%"B2%-2/'$/")$8-:4$,?"<38$-"4-$")%JA$%$

B2%-2/'"-."Q@>:$%"E,$>,G

T
E

E
= Y

!

!
!
""""""""""""""".-,""EY

!""g"E!
! WI:G"!KYhX

H$%" N%;F<$%," T" <-%4" 42//" .-," 4$." /2=>" T%$->$-,E)%24$/" F-" ,28$::-$%,$/" #$%," 4$%" TK

B$%,$-:(/)"TW+_FY_F!X"C$%):-=>$/G"H28$-"8-:4$,"4$%"$/,E+%$=>$/4$"#$%,"2(E"4$%"U28$::$"4-$

1-)/-F-&2/')%$/'$" =G" LE," T" )%JA$%" 2:E" =?" <-%4" 4-$" V(::>M+3,>$E$" C$%<3%F$/?" 8$-4$

B2%-2/'$/")$>J%$/"/-=>,"$-/$%"I%(/4)$E2.,>$-,"2/G"6.)$&$>%,$E")-:,"F;%"T"i"=G



!"""""""""""""""""#$%&'$()$"'(%"*+,-.-$%(/)"0"1-,(2,-3/$/"(/4"1,%2,$)-$/"""""""""""""""""""""""""""[!

!"!"F! '(5)6'

7$,%2=>,$,"<$%4$/"'<$-"D-,,$:<$%,$" S Y"(/4" S !"2(E"'<$-"(/28>@/)-)$/"D$EE%$->$/"/Y

(/4"/!G"eE"-E,"'("+%;F$/?"38"'<-E=>$/"4$/"8$-4$/"#$%,$/".-,"4$%"#2>%E=>$-/:-=>&$-,"+

$-/"'(F@::-)$%"34$%"$-/"EME,$.2,-E=>$%"6/,$%E=>-$4"C3%:-$),G"H2'("<-%4"'(/@=>E,")$.@A

I:$-=>(/)" !KYf" $-/" TKU$E," 4(%=>)$F;>%,G" e%)-8," E-=>" &$-/" E-)/-F-&2/,$%" 6/,$%E=>-$4

'<-E=>$/" 4$/" 8$-4$/" B2%-2/'$/?" 8$%$=>/$," .2/" 4-$" 1,2/42%428<$-=>(/)" F;%" 4-$

H-FF$%$/'"4$%"8$-4$/"D-,,$:<$%,$d

E E
/ /

/ /S SY !

Y !

Y !
− = ⋅ +
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N0%&C$,++&:" >&,$" +,%$,1,>($*&0" N,$17<++" S" +,%$,1,>($*&0" N,$17<++:" $,-.*" (<1" Q,-.*S

M&609)<;,&0C(0>&,*" )&0" N0%&C$,++&" <$)" )(4,*" (<1" &,$&" Q,-.*S#$'&$)C(0>&,*" )&0

I&*.9)&"+-.7,&O&$">($$D

H0G1*"4($"(<1"F7&,-..&,*")&0"N0%&C$,++&")&0"C&,)&$"H.(+&$:",+*"&+"(7+9"<$&07?++7,-.:"),&

@&'&,7,%&$"P-.'($><$%+C0&,*&$")&0"N,$17<++SH(0(4&*&0";<"C&(-.*&$D"E(0GC&0".,$(<+",+*

(<-." )&0" T41($%" )&+" E(*&$4(*&0,(7+" ;<" C&0G->+,-.*,%&$:" )(" )(89$" ),&" #$;(.7" )&0

c0&,.&,*+%0()&"(C.?$%*D

E&0" U&+*" (<1" Q904(78&0*&,7<$%" ,+*" ',-.*,%:" )(" ),&" 890%&+*&77*&" I&*.9)&" ),&

/(0,($;($(7]+&"C&,$.(7*&*D"P,&"%&.*"89$"&,$&0"Q904(78&0*&,7<$%")&0"E(*&$"(<+D"3+*"),&+&

$,-.*" %&%&C&$:" +,$)" ),&" #<++(%&$:" ),&" 4($" 4(-.&$" >($$:" '&$,%&0" +-.(01" C;'D" ),&

N$*+-.&,)<$%&$" C&," %&%&C&$&0"E(*&$7(%&" +,$)" 0,+>($*&0" XWdZD" 3$" ),&+&4" c(77" +,$)" ),&

N0%&C$,++&"$(-."+*(*,+*,+-.&0"#<+'&0*<$%"C&+9$)&0+";<"C&%<*(-.*&$"<$)"C&;G%7,-.",.0&0

M,-.*,%>&,*";<"60G1&$D"P,$)"),&"E(*&$0&,.&$"79%(0,*.4,+-.S$904(7"8&0*&,7*:"',&"&+"91*"C&,

I&++<$%&$"$(.&" &,$&0"F0&$;&")&0"c(77" ,+*:"C,&*&*" +,-."(7*&0$(*,8" ($:" ),&"E(*&$0&,.&" ;<

*0($+1904,&0&$:"4,*")&$"79%(0,*.4,&0*&$"J&0*&$"),&"/(0,($;($(7]+&")<0-.;<1G.0&$"<$)

)($$" ),&"J&0*&" ',&)&0" ;<0G->" ;<" *0($+1904,&0&$D" E,&" U0($+1904(*,9$" 1G.0*" ;<" &,$&0

L(%&8&0+-.,&C<$%")&+"I,**&7'&0*+"+9',&";<"<$+]44&*0,+-.&$"/&0*(<&$+,$*&08(77&$D

#<-.")<0-."N7,4,$,&0&$"89$"#<+0&,O&0$">($$"4($"8&0+<-.&$:"&,$&"Q904(78&0*&,7<$%";<

&00&,-.&$" 9)&0" ),&+&0" $?.&0" ;<" >944&$D" b,&0C&," ',0)" ),&" P*($)(0)(C'&,-.<$%" )&0

/&0*&,7<$%"8&00,$%&0*D
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N,$&"M&,.&"89$"U&+*+:"+9"(<-.")&0"cSU&+*:")&0"C&,")&0"/(0,($;($(7]+&"($%&'&$)&*"',0):

,+*" 09C<+*" %&%&$GC&0"#C'&,-.<$%&$" 89$" )&0"Q904(78&0*&,7<$%:" )D.D" &+" &0%,C*" +,-." 91*

>&,$" P-.()&$:" '&$$" >&,$&" Q904(78&0*&,7<$%" 8907,&%*" XV_ZD" #77&0),$%+" ,+*" )(+" $,-.*

<$C&%0&$;*")&0"c(77D""P9">($$"+,-."&,$&"E(*&$*0($+1904(*,9$"9)&0"),&"N7,4,$,&0<$%"89$

&R*0&4&$"J&0*&$")<0-.(<+"(7+"+,$$8977"&0'&,+&$D

E,&" 197%&$)&$" #CC,7)<$%&$" ;&,%&$" &R&467(0,+-." &,$&$" U&+*" (<1" Q904(78&0*&,7<$%:

&,$4(7"1G0"),&"=PBSc0(-.*&$",$"P*<1&"3")&0"H.(+&"33"<$)"&,$4(7"1G0"),&"79%(0,*.4,&0*&$

J&0*&D" E(C&," ;&,%*" ),&" 5<08&" ),&" (<+" I,**&7'&0*" <$)" P*($)(0)(C'&,-.<$%" )&0

I&++'&0*&" C&0&-.$&*&" Q904(78&0*&,7<$%D" E(+" b,+*9%0(44" ;&,%*" ),&

b?<1,%>&,*+8&0*&,7<$%")&0"I&++'&0*&D"E,&"I&++'&0*&"+,$)"4,*"&,$&0"J(.0+-.&,$7,-.>&,*

89$"4,$)&+*&$+"f^`"$904(78&0*&,7*:"'&$$D")&0"($%&%&C&$&"6SJ&0*".K.&0"(7+"_:_^",+*D

#CCD"!SVn"U&+*"(<1"Q904(78&0*&,7<$%"),&"=PBSc0(-.*",$"P*<1&"3")&0"H.(+&"33"1G0"(\"),&

<0+60G$%7,-.&$"J&0*&"4,*"6"o"_:__V"<$)"C\"),&"79%(0,*.4,&0*&$"J&0*&"4,*"6"p

_:WVf

!2<! 4)'),+),+-.%*/%01'.0%#*560*=(%#),1,5,%06#$*'>>'60%9%?'#)%0*@'0'A%)%0
6#(*560*B%+),AA6#$*80,),+-.%0*>5&2*6#80,),+-.%0*@'0'A%)%0CB%0%,-.%

N,$" A,&7" ),&+&0" #0C&,*" ,+*" &+:" A<+(44&$.?$%&" ;',+-.&$" )&$" &,$;&7$&$

B&*0,&C+6(0(4&*&0$"<$)")&0"#CC(<7&,+*<$%"(<1;<;&,%&$D

E("09<*,$&4?O,%"+&.0"8,&7&"H(0(4&*&0"&01(++*"'&0)&$:"&0+-.&,$*"&+";<$?-.+*"+,$$8977:"),&

#$;(.7" )&0" H(0(4&*&0" &,$;<+-.0?$>&$:" '9C&," +97-.&" 4,*" %09O&0" J,0><$%" (<1" )(+

#CC(<8&0.(7*&$" 89$" )&$&$" 4,*" $<0" <$*&0%&90)$&*&4" N,$17<++" <$*&0+-.,&)&$" '&0)&$

!"! !"# !"$ !"% !"& !"' !"( #") #"* #"+ #"!
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+977&$D"E(0(<1.,$"'&0)&$"),&"&,$;&7$&$"Q,8&(<+")&0"8&0C7&,C&$)&$"N,$17<++SH(0(4&*&0

(<1" ,.0&" J,0><$%" .,$+,-.*7,-." )&0" #CC(<'&0*&" <$*&0+<-.*D" E(4,*" +977&$" +*(C,7&" <$)

($1?77,%&"B&0&,-.&"+9',&" +97-.&"4,*"4(R,4(7&0"L&,+*<$%" ,)&$*,1,;,&0*"'&0)&$D"E(0GC&0

.,$(<+",+*"&+"'G$+-.&$+'&0*:")&$"@&'&,7,%&$"N,$17<++";<"q<($*,1,;,&0&$D

cG0"),&+&"#<1%(C&$+*&77<$%"C0(<-.C(0"&0+-.&,$*"&,$")0&,+*<1,%&+"/&01(.0&$D:"'&7-.&+"),&

P-.0,**&" 5900&7(*,9$+($(7]+&" ;<0" M&)<;,&0<$%" )&0" #$;(.7" )&0" H(0(4&*&0:" 4<7*,67&

M&%0&++,9$+($(7]+&";<0"'&,*&0&$"/&04,$)&0<$%")&0"H(0(4&*&0($;(.7"<$)"%7&,-.;&,*,%&0

I9)&77C,7)<$%" +9',&" /(0,($;($(7]+&" ;<0" T$*&0+<-.<$%" )&0" N,$17<++SH(0(4&*&0" (<1

8&0+-.,&)&$&$"P*<1&$"C&,$.(7*&*D

!2<23! D;00%9'),;#+'#'9E+%

E<0-." ),&" 5900&7(*,9$+($(7]+&" ',0)" ;<$?-.+*" %&60G1*:" 9C" &+" &,$&$" 4(*.&4(*,+-.&$

7,$&(0&$" A<+(44&$.($%" ;',+-.&$" )&0" H(0(4&*&0&,$+*&77<$%" <$)" )&0" #CC(<7&,+*<$%

%,C*D"3+*"),&+&0"%&%&C&$:"',0)")&0"H(0(4&*&0"C&,C&.(7*&$:",+*"),&+&0"$,-.*"%&%&C&$:"',0)

)&0"&$*+60&-.&$)&"H(0(4&*&0"8&0'901&$D"E()<0-."'&0)&$"H(0(4&*&0"9.$&"N,$17<++"(<1

),&"#CC(<0(*&$"<$)"+97-.&"4,*"%09O&0"J,0><$%",)&$*,1,;,&0*:"<$)"),&"#$;(.7")&0"$9-.";<

<$*&0+<-.&$)&$"H(0(4&*&0"',0)"+9"8&04,$)&0*D

E(1G0" '&0)&$" +?4*7,-.&" 5900&7(*,9$+>9&11,;,&$*&$" 4,*" )(;<%&.K0,%&$" 6SJ&0*&$

C&+*,44*D"N+"',0)"&,$"P,%$,1,>($;$,8&(<"89$"f^`"%&'?.7*D"#7+9"',0)"C&,"&,$&4"6SJ&0*

<$*&0"_:_^"),&"Q<77.]69*.&+&"8&0'901&$"<$)"5900&7(*,9$"($%&$944&$D"E(+"&$*+60,-.*

&,$&0" J(.0+-.&,$7,-.>&,*" 89$" GC&0" f^`:" )(++" ),&" Q<77.]69*.&+&" r&+" C&+*&.*" >&,$&

5900&7(*,9$r"1(7+-.",+*D

#77&0),$%+" C7&,C*" ;<" C&0G->+,-.*,%&$:" )(++" )<0-." 5900&7(*,9$" .,&0" $<0" (<1" 7,$&(0&

#C.?$%,%>&,*&$"%&*&+*&*"',0)D"N+"+,$)"(C&0"(<-."($)&0&"/&07?<1&")&$>C(0:"',&";DBD"&,$

q<()0(*,+-.&0"A<+(44&$.($%"4,*"I(R,4<4"C;'D"I,$,4<4s"),&+&"#C.?$%,%>&,*"',0)

)<0-."),&"5900&7(*,9$+($(7]+&"$,-.*"&$*)&->*D"E,&"197%&$)&"#CC,7)<$%"[#CCD"!SW\";&,%*

&,$,%&" )&$>C(0&" A<+(44&$.?$%&" ;',+-.&$" )&$" #CC(<'&0*&$" ]" <$)" )&0" F0KO&" )&0

N,$17<++SH(0(4&*&0"RD"E(C&,".?$%*"C&,"(\")(+"#CC(<8&0.(7*&$" " $,-.*"894"H(0(4&*&0"R

(C:" &+" ',0)" >&,$&" 5900&7(*,9$" %&1<$)&$D" B&," C\" .?$%&$" ),&" #CC(<'&0*&" 7,$&(0" 894

H(0(4&*&0" R" (C:" &+" ',0)" 5900&7(*,9$" %&1<$)&$D" N,$" q<()0(*,+-.&0" A<+(44&$.($%

;',+-.&$"R"<$)"]"C&+*&.*"C&,"-\:"&+"',0)">&,$&"5900&7(*,9$"%&1<$)&$D"B&,")\"C&+*&.*"C,+



!"""""""""""""""""#$%&'($)*&"+*(*,+*,+-.&"/&01(.0&$""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""kV

;<" &,$&4" C&+*,44*&$" J&0*" )&+" H(0(4&*&0+" R" &,$" 7,$&(0&0" A<+(44&$.($%" ;',+-.&$

#CC(<8&0.(7*&$" <$)" N,$17<++%0KO&:" )(0GC&0" .,$(<+" .(*" R" >&,$&"J,0><$%" (<1" ]:" <$*&0

T4+*?$)&$"',0)"(<-.".,&0">&,$&"5900&7(*,9$"%&1<$)&$D

"""] """""]

(\"""""""""""""""""""""""""""""""""""""""""""""""""""""""C\

R ""R

"""] ]

-\""""""""""""""""""""""""""""""""""""""""""""""""""""""")\

R ""R

#CCD"!SWn 4K%7,-.&"#C.?$%,%>&,*&$")&0"#CC(<'&0*&"]"89$")&0"F0KO&")&0"N,$17<++S

H(0(4&*&0"R

!2<2<! B%+)C46>+%)+CF%$0%++,;#%#

T4" ),&" #$;(.7" )&0" N,$17<++SH(0(4&*&0" '&,*&0" ;<" 8&00,$%&0$:" '&0)&$" 4,*" )&$" 7(<*

5900&7(*,9$+>9&11,;,&$*"+,%$,1,>($*&$"H(0(4&*&0$"<$)")&$"&,$;&7$&$"N0%&C$,+S/(0,(C7&$

1G0")(+"#CC(<8&0.(7*&$"B&+*SP<C+&*+SM&%0&++,9$&$:"(7+9"4<7*,67&"M&%0&++,9$+($(7]+&$:

)<0-.%&1G.0*D" b,&0C&," '&0)&$" )<0-." I9)&77C,7)<$%" 4&.0&0&" 0&7&8($*&" H(0(4&*&0

4,*&,$($)&0"8&0>$G61*D

N,$"B&,+6,&7"+977")(+"H0,$;,6")&0"B&+*SP<C+&*+SM&%0&++,9$&$"8&0($+-.(<7,-.&$n



!"""""""""""""""""#$%&'($)*&"+*(*,+*,+-.&"/&01(.0&$""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""kW

#CCD"!S!n B&+*SP<C+&*+SM&%0&++,9$" 1G0"=PBS#CC(<" P*<1&" 33D" /(0+" %,C*" ),&"#$;(.7" )&0

/(0,(C7&$" ,$" )&4" @&'&,7,%&4" I9)&77" ($:" MS+q" ,+*" )&0

B&+*,44*.&,*+>9&11,;,&$*:"+"),&"P*($)(0)(C'&,-.<$%"<$)"9C&$" 7,$>+"+,$)"),&

c(>*90&$"(<1%&1G.0*:"),&"1G0"),&"I9)&77C,7)<$%";<0"/&01G%<$%"+*&.&$D"N,$"t

C&)&<*&*:")(++")&0"&$*+60&-.&$)&"c(>*90",4"I9)&77"C&0G->+,-.*,%*"'<0)&D

E(0%&+*&77*",+*")(+"N0%&C$,+")&0"B&+*SP<C+&*+SM&%0&++,9$"1G0")&$"=PBS#CC(<")&0"P*<1&

33" ,$" H.(+&" 3:" <$)" ;'(0" 4,*" )&$" $(-." 5900&7(*,9$+($(7]+&" +,%$,1,>($*&$" N,$17<++S

H(0(4&*&0$D" E,&+&" +,$)" 9C&$" 0&-.*+" ,$" )&0" #CC,7)<$%" !S!" (<1%&1G.0*D" m&)&" A&,7&

0&60?+&$*,&0*"&,$"I9)&77D"E,&"&0+*&"P6(7*&"[/(0+\"%,C*"),&"#$;(.7")&0"/(0,(C7&$"($:"),&

,4"I9)&77"C&0G->+,-.*,%*"'<0)&$D"3$")&0";'&,*&$"[MS+q\"<$)")0,**&$"P6(7*&"[+\"+,$)")&0

B&+*,44*.&,*+>9&11,;,&$*"MW"<$)"),&" &$*+60&-.&$)&"P*($)(0)(C'&,-.<$%" +" ($%&%&C&$:

),&"&,$"I(O"1G0"),&"FG*&")&+"@&'&,7,%&$"I9)&77+"+,$)D"E<0-."t"'&0)&$"),&",4"I9)&77

C&0G->+,-.*,%*&$"H(0(4&*&0"%&>&$$;&,-.$&*D"N+"+,$)"@&'&,7+"),&"C&,)&$"C&+*&$"I9)&77&

Ergebnis-Variable ist CSB-Abbau

45 cases used
                                  v     o
                              b   e     r
                          C B s   r     g
                          S S b s w     F
                          B B / a e     r
                          f f c u i n   a
                          r r s e l o t c
Vars   R-Sq        S      . . b r z 3 s h

   1   48.1       10.619              X
   1   46.3       10.795    X

   2   57.2       9.7589      X       X
   2   55.8       9.9102      X         X

   3   59.7       9.5756      X     X X
   3   59.6       9.5881    X       X X

   4   62.6       9.3478    X     X X X
   4   62.2       9.3984    X     X X   X
   4   61.8       9.4413  X   X     X X
   4   61.6       9.4693    X X     X X
   4   61.4       9.4964  X   X     X   X

   5   63.2       9.3866  X   X   X X X
   5   62.9       9.4197    X X   X X X

   6   63.5       9.4769  X   X   X X X X
   6   63.3       9.4911  X X X   X X X

   7   63.5       9.5922  X X X   X X X X
   7   63.5       9.5960  X   X X X X X X

   8   63.6       9.7165  X X X X X X X X



!"""""""""""""""""#$%&'($)*&"+*(*,+*,+-.&"/&01(.0&$""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""k!

4,*"V:"W:"!"<+'D"H(0(4&*&0$"(<1%&1G.0*D

N+" 1?77*" (<1:" )(++" 4,*" ($+*&,%&$)&0" H(0(4&*&0($;(.7" @&)&0" ;<+?*;7,-." &,$%&1G%*&

H(0(4&*&0" ,44&0" '&$,%&0" ;<0" /&0C&++&0<$%" )&+" I9)&77+" C&,*0?%*:" +9" )(++" +,-." &,$&

i96*,4(7&j"#$;(.7")&0"H(0(4&*&0"C&+*,44&$"7?++*D

#<1" )&$" 3$1904(*,9$+%&',$$" )<0-." ),&" #$'&$)<$%" ),&+&+" +*(*,+*,+-.&$" J&0>;&<%&+

',0)",4"$?-.+*&$"5(6,*&7"&,$%&%($%&$D

!2<2!! /'0,'#5'#'9E+%*G":H/"I

T4"),&"&,$17<++0&,-.&$"H(0(4&*&0")&*(,77,&0*&0";<"<$*&0+<-.&$:"',0)"&,$&"/(0,($;($(7]+&

)<0-.%&1G.0*D" E(1G0" '&0)&$" ),&" J&0*&" @&)&0" 3$6<*8(0,(C7&$" ,$" 1G$1" T$*&0%0<66&$

(<1%&*&,7*D"E,&"&,$;&7$&$"T$*&0%0<66&$"'&0)&$"$(-."c,+.&0"6((0'&,+&"8&0%7,-.&$D"E(C&,

',0)" <$*&0+<-.*:" 9C" @&'&,7+" ;'&," T$*&0%0<66&$" )&0" %7&,-.&$" F0<$)%&+(4*.&,*

($%&.K0&$"9)&0"$,-.*D"P9"+977&$"@&'&,7+"),&@&$,%&$"J&0*&C&0&,-.&"C&+*,44*"'&0)&$:"),&

;<"&,$&0"/&0?$)&0<$%")&0"g<*6<*8(0,(C7&$:"(7+9")&0"#CC(<7&,+*<$%&$:" 1G.0&$D"E()<0-.

'&0)&$" +*(C,7&" <$)" ($1?77,%&" B&0&,-.&" +9',&" +97-.&" 4,*" 4(R,4(7&0" L&,+*<$%

,)&$*,1,;,&0*D"E&0"@&'&,7,%&"N,$17<++">($$")<0-."/&0%7&,-.")&0"I,**&7'&0*&")&0"&,$;&7$&$

T$*&0%0<66&$"+9',&")<0-."),&"B&0&-.$<$%"89$"εW"q<($*,1,;,&0*"'&0)&$D

E,&"N,$*&,7<$%")&0"H(0(4&*&0'&0*&",$"8&0+-.,&)&$&"T$*&0%0<66&$">($$"(<1";'&,"#0*&$

&0197%&$D"A<4"&,$&$" +9:" )(++")&0"P*0&<C&0&,-." ,$" %7&,-." %09O&" 3$*&08(77&" ;&07&%*"',0):

@&)&0" T$*&0C&0&,-." (7+9" %7&,-." %09O" ,+*" <$)" ;<4" ($)&0&$" +9:" )(++" @&)&" T$*&0%0<66&

%7&,-." +*(0>" C&+&*;*" ,+*D" #<1%0<$)" )&0" A<1?77,%>&,*" )&0" &,$;&7$&$" J&0*&" [<$)" )&0

c0(%&+*&77<$%" .,$+,-.*7,-." 4(R,4(7&$" L&,+*<$%+1?.,%>&,*" )&0" #M#\" &0+-.&,$*" &+

+,$$8977:" )&$"J&0*&C&0&,-." ,$" %7&,-." %09O&" P&%4&$*&" (<1;<*&,7&$D" E,&" T$*&0%0<66&$

&,$&+" H(0(4&*&0+" +,$)" )($$" &,$.&,*7,-.:" <$*&0&,$($)&0" 8&0%7&,-.C(0" <$)" C&++&0

.($).(CC(0" C&,"Q(-.*0(%"'&,*&0&0"J&0*&D"E(" @&)&+" 3$*&08(77" 8&0+-.,&)&$" +*(0>" C&+&*;*

,+*:" C&>944*"4($" $9-." 3$1904(*,9$&$" GC&0" )&$" U&,7" )&+" %&+(4*&$" P*0&<C&0&,-.+:" ,$

)&4" +,-." ),&" I&.0.&,*" )&0" I&++'&0*&" C&1,$)&*:" '(+" &,$&0" '&,*&0%&.&$)&$

=.(0(>*&0,+,&0<$%" )&+" A<+*($)+" )&0" #M#" &$*+60,-.*D" F7&,-." %09O&" 3$*&08(77&" ',-.*&$

&,$&$"B&0&,-."4,*"'&$,%&$"<$)"8,&7&$"I&++'&0*&$",$"%7&,-.&4"I(O&D"E(.&0"C,&*&*"+,-.

),&+&" /90%&.&$+'&,+&" ($:" '&$$" 4($" #<++(%&$" GC&0" C&+9$)&0+" .9.&" 9)&0" C&+9$)&0+

$,&)0,%&" H(0(4&*&0'&0*&:" ),&" ,$" )&0" M&%&7" $,-.*" +9" .?<1,%" (<1*0&*&$:" 4(-.&$" ',77D
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#77&0),$%+" %&+-.,&.*" ),&+" <4" )&$" H0&,+" .9.&0" P*($)(0)(C'&,-.<$%&$:" ),&" &8&$*<&77

+*(*,+*,+-." (C%&+,-.&0*&" #<++(%&$" <$4K%7,-." 4(-.&$" >K$$&$D" #CC,7)<$%" !Sk-\" ;&,%*

&,$&"+97-.&"T$*&0*&,7<$%D

N0197%*" ),&" T$*&0%7,&)&0<$%" +9:" )(++" ),&" &,$;&7$&$" T$*&0%0<66&$" %7&,-." +*(0>" C&+&*;*

'&0)&$:" C&+,*;*" @&)&"T$*&0%0<66&" %7&,-." %09O&" /&0*0(<&$+,$*&08(77&" C(+,&0&$)" (<1" )&0

%&CG$)&7*&$" P*($)(0)(C'&,-.<$%D" E,&" F0KO&" )&+" /&0*0(<&$+,$*&08(77+" .?$%*" 89$" )&0

B&+&*;<$%" )&0" T$*&0%0<66&" (CD" N,$&" +-.'(-.&" B&+&*;<$%" 1G.0*" ;<" &,$&4" %09O&$

/&0*0(<&$+,$*&08(77" <$)" @&" %0KO&0" )(+" /&0*0(<&$+,$*&08(77" ,+*:" <4" +9" %0KO&0" 4<++" )&0

T$*&0+-.,&)" )&0"I,**&7'&0*&" ;'&,&0"T$*&0%0<66&$" +&,$:" )(4,*" ),&" ;'&," T$*&0%0<66&$

+,%$,1,>($*" 8&0+-.,&)&$" +,$)D" P9" +-.&,$&$" %7&,-." %09O&" /&0*0(<&$+,$*&08(77&" %&&,%$&*:

<4"T$*&0+-.,&)&";',+-.&$"T$*&0%0<66&$"<$*&0"%7&,-.&$"B&),$%<$%&$";<"&04,**&7$D

E(0GC&0".,$(<+" 7(++&$" +,-." (<1%0<$)")&0" %7&,-.&$"B&+&*;<$%+),-.*&" )&0"T$*&0%0<66&$

),&" P*($)(0)(C'&,-.<$%&$" )&0" N0%&C$,+%0KO&$" ,$" )&$" &,$;&7$&$" T$*&0%0<66&$" ),0&>*

4,*&,$($)&0" 8&0%7&,-.&$D" N,$&" /&00,$%&0<$%" )&0" P*($)(0)(C'&,-.<$%" >($$" .,&0

%7&,-.%&+&*;*" '&0)&$" 4,*" &,$&4" +*(C,7&0&$" B&*0,&C+C&0&,-." )&+" &$*+60&-.&$)&$

H(0(4&*&0+D

F7&,-."+*(0>&"B&+&*;<$%")&0"T$*&0%0<66&$"1G.0*")(;<:")(++",$")&4"B&0&,-.:",$")&4"),&

4&,+*&$"H(0(4&*&0'&0*&"7,&%&$:"),&"3$*&08(77&">7&,$&0"+,$)"(7+",$")&$"B&0&,-.&$"%&0,$%&0

J&0*&),-.*&D"E(+"1G.0*";<")&*(,77,&0*&0&$"N0%&C$,++&$",4"B&0&,-.".9.&0"J&0*&),-.*&$D

E(+"N0%&C$,+"&,$&0"+97-.&$"T$*&0*&,7<$%",+*",$"#CC,7)<$%"!SkC\")(0%&+*&77*D

m&"$(-."#0*")&0"T$*&0*&,7<$%:"7(++&$"+,-."(7+9"8&0+-.,&)&$&"3$1904(*,9$&$"%&',$$&$D"3$

),&+&0"#0C&,*"'&0)&$"C&,)&"#0*&$")<0-.%&1G.0*"<$)";<0"#<+'&0*<$%".&0($%&;9%&$D

#<++-.7(%%&C&$)" C&," )&0" #<+'&0*<$%" )&0" #Qg/#" ,+*" )&0" 6SJ&0*D" N0" %,C*" ),&

J(.0+-.&,$7,-.>&,*" ($:" )(++" (77&" T$*&0%0<66&$" &,$&0" F0<$)%&+(4*.&,*" ($%&.K0&$D" N+

',0)"&,$"P,%$,1,>($;$,8&(<"89$"f^`"($%&$944&$:")D.D"C&,"&,$&4"6SJ&0*"<$*&0.(7C"89$

_:_^"%&.K0*"4,*"f^`,%&0"J(.0+-.&,$7,-.>&,*"4,$)&+*&$+"&,$&"T$*&0%0<66&"&,$&0"($)&0&$

F0<$)%&+(4*.&,*"($D

#7+"'&,*&0&"F0KO&"',0)")&0"εWSJ&0*" %&C,7)&*D"N+" ,+*" )&0"a<9*,&$*" (<+" )&0"P<44&")&0

a<()0(*&" [PP\" 1G0" )&$" C&*0(-.*&*&$" c(>*90" <$)" )&0" F&+(4*SP<44&" )&0" a<()0(*&

[U9*(7PP\D" E&0" εWSJ&0*" %,C*" ($:" ',&" 8,&7" H09;&$*" )&0" F&+(4*+*0&<<$%" +,-." )<0-." ),&

P*0&<<$%")&+"C&*0(-.*&*&$"c(>*90+"&0>7?0&$"7?++*D
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#7+"B&,+6,&7"',0)"),&"/(0,($;($(7]+&")&+"BPBS#CC(<+" ,$"P*<1&" 33"4,*")&4"H(0(4&*&0

90%UP" %&;&,%*D" E&0" U&,7" C\" ;&,%*" )&$" T$*&0%0<66&$8&0%7&,-." C&," T$*&0*&,7<$%" )&+

P*0&<C&0&,-.+" ,$" 3$*&08(77&" 4,*" %7&,-." +*(0>&0" B&+&*;<$%:" U&,7" -\" C&," T$*&0*&,7<$%" ,$

%7&,-."%09O&"P&%4&$*&D

a)

Source     DF        SS        MS        F        P
orgTS      4    184,17     46,04     5,16    0,002
Error      40    356,84      8,92
Total      44    541,01

mit DF als Anzahl der Freiheitsgrade, SS als Summe der Quadrate, MS als mittlere
Summe der Quadrate, F als F-Wert und p als p-Wert.

b)
Individual 95% CIs For Mean

                                   Based on Pooled StDev
Level       N      Mean     StDev  -+---------+---------+---------+-----
1           9    91,823     4,228  (------*------)
2           9    95,348     4,112              (------*------)
3           9    96,918     1,557                   (------*------)
4           9    97,270     0,870                     (-----*------)
5           9    96,871     2,576                   (------*------)
                                   -+---------+---------+---------+-----
Pooled StDev =    2,987          90,0      93,0      96,0      99,0

c)

                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ---+---------+---------+---------+---
1           7     90,57      3,87  (---*---)
2           8     94,77      4,18           (---*--)
3          21     97,15      1,20                 (-*--)
4           8     96,73      2,72               (--*---)
5           1     97,98      0,00          (----------*----------)
                                   ---+---------+---------+---------+---
Pooled StDev =     2,70            90,0      95,0     100,0     105,0

Unter Level sind die einzelnen Untergruppen aufgeführt, N gibt die Anzahl der
Meßwerte je Untergruppe an, Mean gibt den Mittelwert der Ergebnis-Größe der
Untergruppen an, StDev die jeweilige Standardabweichung. Daneben sind die
Vertrauensintervalle der einzelnen Untergruppen dargestellt.

c90*+&*;<$%"197%*"(<1"$?-.+*&0"P&,*&
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d)

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -6,371
              -0,680

       3      -7,941      -4,415
              -2,250       1,276

       4      -8,293      -4,768      -3,198
              -2,602       0,923       2,493

       5      -7,894      -4,368      -2,798      -2,446
              -2,203       1,323       2,893       3,245

#CCD!Skn /(0,($;($(7]+&"89$"90%UP"1G0")&$"BPBS#CC(<"P*<1&"33",$"H.(+&"3"4,*"c,+.&0S

/&0%7&,-.s"(\:"C\"<$)")\"C&;,&.*"+,-."(<1"&,$&"N,$*&,7<$%"%&4?O"%7&,-."+*(0>&0

B&+&*;<$%")&0"T$*&0%0<66&$:""C&,"-\"7,&%&$"%7&,-."%09O&"3$*&08(77&"890

I($"&0>&$$*" ,$"#CCD"!Sk("(4"6SJ&0*"89$"_:__W:")(++")&0"H(0(4&*&0"90%UP"),&"BPBS

#CC(<7&,+*<$%"+,%$,1,>($*"C&&,$17<++*D"E(C&,"C&0&-.$&*"I,$,*(C"),&"J(.0+-.&,$7,-.>&,*

6:" )(++" )&0" C&*0(-.*&*&"T$*&0+-.,&)" $,-.*" +,%$,1,>($*" ,+*" <$)" ),&" Q<77.]69*.&+&" +94,*

(<10&-.*"&0.(7*&$"'&0)&$">($$s")D.D:"'&$$"6"p"_:V:")($$".(*"4($"$<0"V_`"P,-.&0.&,*"1G0

),&"#<10&-.*&0.(7*<$%")&0"Q<77.]69*.&+&:")&0"T$*&0+-.,&)"4,*"&,$&0"J(.0+-.&,$7,-.>&,*

89$"f_`"+,%$,1,>($*D

E&0" εWSJ&0*" C&0&-.$&*" +,-." (7+"a<9*,&$*" )&0" c(>*90+*0&<<$%" <$)" )&0"F&+(4*+*0&<<$%:

),&"(7+"P<44&")&0"a<()0(*&"[PP\"($%&%&C&$",+*D" 3$"),&+&4"c(77"C&0&-.$&*"+,-.")&0"εWS

J&0*"(<+")&$"J&0*&$"Vdk:VY"<$)"^kV"<$)"C&*0?%*"+94,*"!k:_`:"'(+".,&O&:"&+" 7,&%*";<

!k`"($" )&4"H(0(4&*&0" 90%UP:" )(++"4($" 8&0+-.,&)&$&"BPBS#CC(<'&0*&" .(*D"E(" (77&

3$6<*8(0,(C7&$"$,-.*"<$(C.?$%,%"89$&,$($)&0" +,$):" ,+*" ),&"bK.&")&+"εWSJ&0*+" &.&0" (7+

M,-.*'&0*";<"C&*0(-.*&$s"+9",+*"),&"P<44&"(77&0"εWSJ&0*&"(<-.")&<*7,-."GC&0"V__`D

3$" )&$" #CC,7)<$%&$" !SkC" <$)" !Sk-" +,$)" ),&" B&+&*;<$%" )&0" &,$;&7$&$" T$*&0%0<66&$:

)&0&$" I,**&7'&0*&" <$)" P*($)(0)(C'&,-.<$%&$" (<1%&1G.0*D" c&0$&0" +,&.*" 4($" ),&

N0+*0&-><$%+C&0&,-.&" )&0" &,$;&7$&$" T$*&0%0<66&$" &$*+60&-.&$)" ,.0&0

/&0*0(<&$+,$*&08(77&D
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34" c,+.&0S/&0%7&,-." [#CCD" !Sk)\" %&.K0&$" ;'&," T$*&0%0<66&$" )&0" %7&,-.&$

F0<$)%&+(4*.&,*"($:"'&$$")(+"@&'&,7,%&"J&0*&6((0"8&0+-.,&)&$&"/90;&,-.&$".(*D"b,&0

7?++*" +,-." )&4$(-." +(%&$:" )(++" +,-." ),&" T$*&0%0<66&" V" 89$" (77&$" ($)&0&$" +,%$,1,>($*

<$*&0+-.&,)&*:" '?.0&$)" (77&" ($)&0&$" T$*&0%0<66&$" )&0" %7&,-.&$" F0<$)%&+(4*.&,*

($%&.K0&$D" B&,4" /&0%7&,-." )&0" P*($)(0)(C'&,-.<$%&$" ),&+&0" T$*&0%0<66&$" ,$

#CC,7)<$%" !SkC" +,&.*" 4($:" )(++" T$*&0%0<66&" W" &,$&" .K.&0&" P*($)(0)(C'&,-.<$%

(<1'&,+*"(7+"),&"T$*&0%0<66&$"!"e"^D"I($"&0.?7*"(7+9"&,$&"/&0C&++&0<$%:"'&$$"4($")&$

H(0(4&*&0" 90%UP" +9" &,$+*&77*:" )(++" &0" GC&0" )&4"9C&0&$"F0&$;'&0*" 89$"T$*&0%0<66&" W

7,&%*D

E,&+" .?**&" &,$&" /&0C&++&0<$%" )&0" BPBS#CC(<0(*&" ,4" /&0%7&,-." 4,*" 90%UPSI(++&$

<$*&0.(7C" )&+" <$*&0&$" F0&$;'&0*&+" )&0" T$*&0%0<66&" <4" %<*" k`" ;<0" c97%&:" ',&" )&0

/&0%7&,-.")&0"I,**&7'&0*&"89$"T$*&0%0<66&"V"<$)"T$*&0%0<66&$"W"e^",$"#CC,7)<$%"kS!C

;&,%*D

#<O&0)&4"$,44*"),&"P*0&<<$%"(<1"<$%&1?.0"),&"b?71*&",4"/&0%7&,-.";<"90%UPSJ&0*&$

<$*&0.(7C"89$"L&8&7"!"(CD"E(4,*"+*&,%*")&0"#$*&,7")&0"J&0*&"$(.&")&+"I,**&7'&0*+D"N,$&

F0(6.,>:"),&"),&"I&++'&0*8&0*&,7<$%",$$&0.(7C")&0"&,$;&7$&$"T$*&0%0<66&$";&,%*:"4K%&

),&+"$9-.4(7+"8&0($+-.(<7,-.&$n

E$#!+*

*))

($

()

'$

6789F091GHH6-I"

1
0
1
2J
KK
5?
90
8"H
H

1-L:,-8M9-@91012JKK5?908?@C9HH9KN9-4.F0
OPC5QM954C9AQIA658CI9KN9M-,AI96A46,CMR

#CCD"!S^n "B9R679*")&+"H(04&*&0+"90%UP"1G0")&$"BPBS#CC(<",$"P*<1&"33

J,&" +-.9$" &0'?.$*:" %&.*" ),&" #$;(.7" )&0" I&++<$%&$" ,$" ),&" B&0&-.$<$%" )&0

P*($)(0)(C'&,-.<$%"<$)")(4,*"(<-.",$"),&"B&0&-.$<$%")&+"/&0*0(<&$+,$*&08(77+"&,$D"m&
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.K.&0" ),&" #$;(.7" )&0" I&++<$%&$:" )&+*9" %&0,$%&0" ',0)" ),&" P*($)(0)(C'&,-.<$%" <$)

)&+*9" >7&,$&0"',0)" )(+"/&0*0(<&$+,$*&08(77D" B&," &,$&0"/,&7;(.7" 89$"I&++'&0*&$" 7(++&$

+,-."(7+9"u$)&0<$%&$"(7+"+,%$,1,>($*"$(-.'&,+&$:"),&"C&,"&,$&0"%&0,$%&0&$"#$;(.7"89$

J&0*&$"$,-.*"(7+"+,%$,1,>($*"&$*)&->*"'<0)&$D"E,&+",+*"C&,")&4"/&0%7&,-.")&0"N0%&C$,++&

(<+" H.(+&" 3:" )&0" k^"I&++'&0*&" ;<"F0<$)&" 7,&%&$:" <$)" H.(+&" 33:" 4,*" ^W2"J&0*&$:" ;<

C&0G->+,-.*,%&$"[8%7D"5(6D"2DV"<$)"2DkDW\D

B&,")&0"#<+'&0*<$%")&0"H.(+&"3",+*"&+:",4"F&%&$+(*;";<"H.(+&"33:"'(.0+-.&,$7,-.&0:")(++

N11&>*&"$,-.*"&0>($$*"'&0)&$:"'&,7"+,&";<">7&,$"+,$)D"T4%&>&.0*")(;<",+*",$"H.(+&"33")(+

#<1*0&*&$" 89$" #0*&1(>*&$" '(.0+-.&,$7,-.&0:" )D.D" 4($" '&,+*" +*(*,+*,+-." T$*&0+-.,&)&

$(-.:"),&"'(.0+-.&,$7,-."%(0"$,-.*"&R,+*,&0&$"[8%7D"5(6D"2DkDW\D

T4" )(+" 9C&$" 890%&+*&77*&" 59$;&6*:" C&+*&.&$)" (<+" 5900&7(*,9$+($(7]+&:" 4<7*,67&0

M&%0&++,9$+($(7]+&"<$)"/(0,($;($(7]+&:"(<1"F&C0(<-.+*(<%7,-.>&,*";<"60G1&$:"',0)"),&

#Qg/#" 4,*" (77&$" H(0(4&*&0$" )<0-.%&1G.0*D" P9" ',0)" %&60G1*:" 9C" )<0-." ),&

890.&0%&.&$)&$" P-.0,**&" &,$" H(0(4&*&0" 8&0'901&$" '90)&$" ,+*:" )&0" ),&" #CC(<7&,+*<$%

)9-."+,%$,1,>($*"C&&,$17<++*"[8%7D"5(6D"2D^\D

!2!! B%.'#(96#$*(%0*J0$%>#,++%

#7+" N0%&C$,+" )&0" /(0,($;($(7]+&" &0.?7*" 4($" #<+><$1*" GC&0" )(+" /&0.(7*&$" &,$&+

N,$17<++SH(0(4&*&0+" .,$+,-.*7,-." $<0" &,$&0" N0%&C$,+%0KO&D"E(" @&)&"N,$17<++SF0KO&" (<1

,.0&"J,0><$%"(<1")0&,"#CC(<S5&$$;(.7&$"<$*&0+<-.*"',0):"+,$)"8&0+-.,&)&$&"P;&$(0,&$

4K%7,-.D

A<4"&,$&$">K$$&$"(77&"N0%&C$,++&"GC&0&,$+*,44&$D"I($"&04,**&7*"C&,+6,&7+'&,+&:")(++

+,-." &,$&" C&+*,44*&"I,$)&+*4&$%&"=PBSc0(-.*" +9'9.7" 1G0" )&$"=PBS#CC(<" (7+" (<-.

1G0" ),&" BPBS" <$)" =PBSP#S#CC(<0(*&$" 69+,*,8" (<+',0>*D" A<4" ($)&0&$" >K$$&$" ),&

N0%&C$,++&"<$*&0+-.,&)7,-."+&,$:"9.$&"+,-."%&%&$+&,*,%";<"C&&,$*0?-.*,%&$D"P9">($$";DBD

),&" =PBS#CC(<0(*&" >9$*,$<,&07,-." 4,*" ;<$&.4&$)&0" I&$%&" ($" UP" +*&,%&$:" '?.0&$)

+,-." &,$"#$+*,&%" C&,4"BPBS#CC(<"$<0" C,+" ;<" &,$&4" C&+*,44*&$"J&0*" (CC(<1K0)&0$)

(<+',0>*" <$)" )(0GC&0" .,$(<+" >&,$&" J,0><$%" 4&.0" ;&,%*D" B&,)&" P;&$(0,&$" +,$)

<$609C7&4(*,+-.D" #$)&0+" +,&.*" &+" C&," %&%&$7?<1,%&$" N0%&C$,++&$" (<+:" '&$$" ),&

A<$(.4&" &,$&+" H(0(4&*&0+" ;<0" A<$(.4&" &,$&0"#CC(<SF0KO&" <$)" ;<0"#C$(.4&" &,$&0
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($)&0&$" 1G.0*D" 3+*" ),&+")&0"c(77:"4<++"%&%&$&,$($)&0" (C%&'9%&$"<$)" &,$"5946094,++

%&1<$)&$"'&0)&$D

E&0" /&0%7&,-." )&0" &,$;&7$&$" N0%&C$,++&" &0197%*" 8,+<&77:" ,$)&4" 4($" ),&

T$*&0%0<66&$8&0%7&,-.&" &,$&+" P]+*&4SH(0(4&*&0+" [8%7D" #CCD" !SWC\" 1G0" ),&" )0&,

#CC(<(0*&$" =PBS#CC(<:" BPBS#CC(<" <$)" =PBSP#S#CC(<" %&%&$GC&0+*&77*" <$)

8&0%7&,-.*D"I($"+<-.*")(C&,"$(-."&,$&4"J&0*&C&0&,-.")&+"P]+*&4SH(0(4&*&0+:")&0"+,-.

1G0"(77&")0&,"#CC(<(0*&$"(7+"%G$+*,%"&0'&,+*D
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!! "#$%&'()*(#+%#,-.,/%&%0#1-)*$%#,23'$%.

6$"70&(&."8-90%&:";0'7"70&"<+-(&"6"-$-:3(0&'%="-:(>"7&'"?&0%'-)."/>."@4ABA"C0("D5AEAEFA

G0&(&'" ?&0%'-)." ;)'7&" ,&;H+:%=" 7-" +0&'" 7)'*+" 70&" /&'-$%;>'%:0*+&$" I&%'&0C&'" 7&'

J$:-,&" &0$&" KL>$(%-$%&"I0>:>,0&M=" 7A+A" &0$&" ,:&0*+C:&0C&$7&"JL%0/0%H%" 7&'" -CC-)&$7&$

N0L'>>',-$0(.&$=" -$,&$>..&$" ;)'7&" )$7" -)*+" 7-'OC&'" +0$-)(" 70&" JPJ" K,)%M

-'C&0%&%&A

G0&(&'" (%-C0:&" I&%'0&C(Q)(%-$7" :H((%" &0$&" /&'$O$1%0,&" 6$%&'9'&%0&'C-'L&0%" 7&'" G-%&$

&';-'%&$A

J)R&'7&."0(%"1O'"&0$&"N&%+>7&$&$%;0*L:)$,=";>"/0&:"+&').9'>C0&'%";0'7="&0$"L:&0$&'&'

G-%&$(-%Q"C&((&'"Q)"+-$7+-C&$A

?)(H%Q:0*+";0'7"7&'"<-'-.&%&'"S&.9&'-%)'"OC&'"7&$"?&0%'-)."/>."TFA@A" C0(" D5A@5AEF

)$%&'()*+%A

6$" 8-90%&:" 4" ;0'7" 7-$$" &0$" ,'UR&'&'" ?&0%'-).=" $H.:0*+" 7&'" />." @A@AEB" C0(" @5AVAEE=

)$%&'()*+%A"I&0" 7&'"J)(;&'%)$," 70&(&'" <+-(&" 66" ;&'7&$" 70&" W',&C$0((&" C&QO,:0*+" 7&'

N&%+>70L"-)("<+-(&"6"C&'O*L(0*+%0,%A"2*+:0&R:0*+";&'7&$"70&"W',&C$0((&"+0$(0*+%:0*+"7&'

P&:&/-$Q" &0$Q&:$&'" I&%'0&C(X<-'-.&%&'" -)1" 7-(" JCC-)/&'+-:%&$" 0$" C&07&$" 2%)1&$

0$$&'+-:C" &0$&'" <+-(&" (>;0&" -)(" <+-(&" 6" )$7" 66" 0$" 8-90%&:" V" ,&,&$OC&',&(%&::%" )$7

.0%&0$-$7&'" /&',:0*+&$A"J)1" 70&(&"Y&0(&";0'7" -)1" P&9'>7)Q0&'C-'L&0%" 7&'" W',&C$0((&

)$7"7-.0%"-)1"Z&C'-)*+(%-),:0*+L&0%"7&'"N&%+>70L",&9'O1%A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4@

!45! 6*-&-7$%&0'0%&(#+,8%&,9%$&0%:';-&-.%$%&,(#8,<::-(+&=>%#

!4545! 9%$&0%:';-&-.%$%&

[O'" 7&$" ?&0%'-)." @4ABA" \" D5AEAEF" &',&C&$" (0*+" 1O'" ]&7&$" <-'-.&%&'" C&0" />::(%H$70,&'

G-%&$-)1$-+.&" !F" Y&'%&A" G0&" N&((7-%&$" 7&'" S-,&" @VAEA" )$7" @FAEAEF" ;&'7&$" $0*+%

C&'O*L(0*+%0,%="7-"+0&'" &0$&"2%U')$," 0$"7&'"JPJ"/>':-,=" (>"7-((" (0*+"G-%&$'&0+&$".0%

.-^0.-:" !4" Y&'%&$" &',&C&$A" G-C&0" ;)'7&$" 70&" 2%>11X<-'-.&%&'=" 70&" -:(

8>$Q&$%'-%0>$&$",&.&((&$";)'7&$="0$"70&"&$%(9'&*+&$7&$"['-*+%&$").,&'&*+$&%A

J)1" 0+'&" P&:&/-$Q" C&QO,:0*+" 7&'" 7&$" JCC-)" L&$$Q&0*+$&$7&$" Z'UR&$" _2IXJCC-)=

I2IXJCC-)" )$7" _2IX2JXJCC-)" ;)'7&$" 70&" 0$" S-C&::&" !X@" -)1,&1O+'%&$" W0$1:)((X

<-'-.&%&'")$%&'()*+%A

S-CA"!X@` W0$1:)((X<-'-.&%&'

_2IX['-*+%"aL,b I2IX['-*+%"aL,b _2IX2JX['-*+%"aL,b I2Ic_2I

<6"aL,b Jde"aL,b f&)*+%C-L%&'0&$"aZfb gY?"a+b

Z&(-.%Xh"aL,b hdTXh"aL,b hdDXh"aL,b hi!Xh"aL,b

Z&(-.%X<"aL,b <d!X<"aL,b 2-)&'(%>11"a.,c:b dTX2*+;-$L)$,"a.,c:b

S2"aL,b >',S2aL,b S&.9&'-%)'"aj_b

G0&"Y&'%&"7&'"W0$1:)((X<-'-.&%&'";&0(&$"&0$&",'>R&"I-$7C'&0%&"-)1A"G0&"Y&'%&C&'&0*+&

7&'" &0$Q&:$&$" I&%'0&C(X<-'-.&%&'" 0$" C&07&$" C0>:>,0(*+&$" 2%)1&$" (0$7" 0$" S-C&::&" !XT

-)1,&1O+'%A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4T

S-CA"!XT` 2%'&)C&'&0*+"7&'"G-%&$"7&'"&0$Q&:$&$"W0$1:)((X<-'-.&%&'

2S#[W"6 2S#[W"66

N6h NJe N6h NJe

_2IX['-*+%"aL,b TV@@=!! BEDV=5! @TD4=D !V!5=44

I2IX['-*+%"aL,b @F5F=!B 4E@V=ED !E5=V4 TFVV=VD

_2IX2JX['-*+%"aL,b TB4=BB D@FD=FV !V4=TD @BFD=ET

I2Ic_2I"aL,b 5=445FT4 5=E@ETT5 5=DV!BD@ 5=FDF5F4

<6"aL,b D=B4!! 45=VV@E @=EEVB !B=D@D4

gY?"a+b @F=5@!T DV=!FF! @B=@TV4 D!=E4@4

Jde"aL,b D=FDTB 4B=V!D!

f&)*+%C-L%&'0&$"aZfb TD !!5

2-)&'(%>11"a.,c:b 5=544!B T=VVBE! @=B@FBB 4=5E@5!

dTX2*+;-$L)$,&$"a.,c:b 5=5EEFB V=VTVTT 5=BTF@4 E=E54TB

Z&(-.%Xh"aL,b D!=@@T DDB=BF! @@=E!B T!B=@@T

hdTXh"aL,b 5=T@5 @EE=4FF 5=@5FD F4=E@45

hdDXh"aL,b 5=V@@ @@B=EDT @=5DE5 T!=!V@4

hi!Xh"aL,b T5=DV4 @B5=D!5 @5=DE5 T!4=D!5

Z&(-.%X<"aL,b 5=ETTT !D=EF4V T=!EV @5V=EE@

<d!X<"aL,b 5=!DET DD=VB5 5=F5F @5T=!DB

S2"aL,b BDDV=4 DF4EF=E @5!45=F 4@TE!=E

>',S2"aL,b DBVB=@ T4VFE=! FT55=4 DTFFF=!

S&.9&'-%)'"aj_b TF=D DD=! TB=5 DF=5

J)("S-C&::&"!XT",&+%"+&'/>'="7-(("(0*+"70&"I&'&0*+&"7&'"<-'-.&%&'"0$"2%)1&"6")$7"2%)1&

66".0%)$%&'" (%-'L" />$&0$-$7&'" )$%&'(*+&07&$A"G0&(" 0(%" C&0" 7&." (9H%&'&$"g&',:&0*+" 7&'

W',&C$0((&" C&07&'" 2%)1&$" Q)" C&-*+%&$A" 2>" :-((&$" (0*+" 70&" W',&C$0((&" 7&'" &0$&$" 2%)1&

$0*+%" &0$1-*+" -)1" 70&" Q;&0%&" 2%)1&" OC&'%'-,&$A" ?)$H*+(%" (0$7" -:(>" C&07&" 2%)1&$" -:(

0$70/07)&::&" 23(%&.&" -$Q)(&+&$A" W(" ,0C%" ]&7>*+" C&0" -::&$" I&%'0&C(9-'-.&%&'$

kC&'(*+$&07)$,(C&'&0*+&A"I&0"7&$"kC&'(*+$&07)$,(,&C0&%&$":-((&$"(0*+"70&"W',&C$0((&



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4D

C&07&'"2%)1&$",&,&$OC&'(%&::&$A"G-7)'*+":H((%"(0*+"+&'-)(10$7&$=">C"%'>%Q"/&'(*+0&7&$&'

W0$Q&:(%>11Q)(-..&$(&%Q)$,"C&07&"2%)1&$"-$-:>,"'&-,0&'&$A

I&%'-*+%&%".-$" 2)..&$X<-'-.&%&'" ;0&"_2IX" )$7"I2IX['-*+%=" &'L&$$%".-$=" 7-((" 0$

2%)1&"6"70&"Y&'%&")."7&$"[-L%>'"D"/-'00&'&$="0$"2%)1&"66"&'+U+%"(0*+"70&(&'"Y&'%"-)1"!X4A

I&0"(9&Q010(*+&'&$"Z'UR&$";0&"7&."<+&$>:0$7&^"<6">7&'"7&."<+>(9+-%XZ&+-:%" 0(%"70&

29-$$;&0%&"$>*+"/0&:",'UR&'A"J)R&'7&.":H((%"(0*+"-C:&(&$="7-(("0$"2%)1&"66"0."N0%%&:"1O'

;&$0,&'" -CQ)C-)&$7&" ['-*+%" .&+'" I0>.-((&=" -)(,&7'O*L%" 0$" S2" )$7" >',S2=" Q)'

g&'1O,)$,"(%&+%A

#." 6$1>'.-%0>$&$"7-'OC&'" Q)" &'+-:%&$=";0&" 70&"W0$1:)((XZ'UR&$" /&'%&0:%" (0$7=";&'7&$

]&;&0:(" 70&" N0%%&:X" )$7" N&70-$XY&'%&" ,&C0:7&%" )$7" .0%&0$-$7&'" /&',:0*+&$A" f0&,&$

C&07&"Y&'%&"$-+"C&0&0$-$7&'="0(%"/>$"&0$&'"(3..&%'0(*+&$"g&'%&0:)$,")."7&$"N0%%&:;&'%

-)(Q),&+&$A" 6(%"7&'"N&70-$"/0&:",'UR&'">7&'"L:&0$&'"-:("7&'"N0%%&:;&'%="+&0R%"7-(="7-((

70&"N&+'+&0%" 7&'"N&((;&'%&" +U+&'" CQ;A" $0&7'0,&'" -:(" 7&'"N0%%&:;&'%" 0(%" )$7" 7-((" &(

&0$0,&"W^%'&.;&'%&"-."P-$7"7&("2%'&)C&'&0*+(",0C%A"G0&(&("+-%"J)(;0'L)$,&$"-)1"70&

6$1>'.-%0>$&$="70&".-$"7)'*+"70&"JhdgJ"&'+H:%")$7";0'7"(9H%&'"70(L)%0&'%A"S-C&::&"!XD

Q&0,%"7&$"g&',:&0*+"7&'"N0%%&:;&'%&".0%"7&."N&70-$A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4!

S-CA"!XD` N0%%&:;&'%&")$7"N&70-$&"7&'"&0$Q&:$&$"W0$1:)((X<-'-.&%&'

2S#[W"6 2S#[W"66

N0%%&:;&'% N&70-$ N0%%&:;&'% N&70-$

_2IX['-*+%"aL,b 4T5T 4@DE TD4D TDD5

I2IX['-*+%"aL,b DF4B DF5T @TVE @D5!

_2IX2JX['-*+%"aL,b @!!! @D!B @5BD @5!T

I2Ic_2I"aL,b 5=FT! 5=FT5 5=4TB 5=4DE

<6"aL,b TT=@T T5=5D @5=D B=T

gY?"a+b TD=5 T@=B T4=E T4=D

Jde"aL,b @F=F @4=@

f&)*+%C-L%&'0&$"aZfb @5D E5

2-)&'(%>11"a.,c:b @=T @=5 T=B T=F

dTX2*+;-$L)$,&$"a.,c:b T=! T=V

Z&(-.%Xh"aL,b @DD @!5 FF=E V5=V

hdTXh"aL,b T4=T @F=! T=V 5=!

hdDXh"aL,b T4=@ @!=@ D=4 T=F

hi!Xh"aL,b T@=E T5=D F@=B 44=D

Z&(-.%X<"aL,b @E=! T@=B @E=V @F=@

<d!X<"aL,b D=4 T=D @T=5 @5=V

S2"aL,b @FD54 @VV@@ TE!B4 D@!45

>',S2"aL,b @5@D4 @55FF @BD55 @E4FB

S&.9&'-%)'"aj_b D@=5 D@=B DD=! D!=5

J$+-$7"S-C&::&" !XD" Q&0,%" (0*+=" 7-((" 70&"N0%%&:;&'%&" )$7" 70&" &$%(9'&*+&$7&$"N&70-$X

Y&'%&" C&0" /0&:&$" <-'-.&%&'$=" 0$(C&(>$7&'&" 7&$" 2)..&$X<-'-.&%&'$=" $)'" ;&$0,

/>$&0$-$7&'"-C;&0*+&$A"2>"C&%'H,%"C&0(90&:(;&0(&"7&'"#$%&'(*+0&7"C&07&'"Y&'%&"1O'"70&

_2IX['-*+%&$"0$"2%)1&"66"$)'"TD"L,">7&'"-$7&'("-)(,&7'O*L%"@lA"J)*+"1O'"70&".&0(%&$

-$7&'&$" <-'-.&%&'" C&;&,&$" (0*+" 70&" '&:-%0/&$" #$%&'(*+0&7&" 0." &0$(%&::0,&$

<'>Q&$%C&'&0*+A" h)'" 1O'" 70&" W0$Q&:(%>11X<-'-.&%&'" ;0&" 70&" 2%0*L(%>11X" >7&'" <+>(9+>'X

Y&'%&" %'&%&$" &'+&C:0*+&" JC;&0*+)$,&$" 7&'" N&70-$;&'%&" />$" 7&$" -'0%+.&%0(*+&$



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""44

N0%%&:$"-)1=";0&"C&0"hi!Xh"0$"2%)1&"66=";>"70&"G011&'&$Q"D5l"C&Q>,&$"-)1"7&$"N&70-$

-)(.-*+%A"G-"7&'"N&70-$")$&.910$7:0*+",&,&$OC&'"&^%'&.&$"Y&'%&$"0(%="C&7&)%&%"7-(=

7-((" &0$0,&" (&+'" +>+&" hi!XY&'%&" />':0&,&$m" 70&" N&+'+&0%" 7&'" N&((;&'%&" ]&7>*+" 0.

)$%&'&$"Y&'%&C&'&0*+":0&,%A

!454?! <::-(@A&=>%#

#."70&"f&0(%)$,(1H+0,L&0%"7&'"JPJ"Q)"C&(*+'&0C&$=";0'7"7&'"W0$1:)(("7&'"I&%'0&C(X

<-'-.&%&'"-)1"70&"JCC-)L&$$Q-+:&$"_2IXJCC-)="I2IXJCC-)")$7"_2IX2JXJCC-)

)$%&'()*+%A"G0&(&"(0$7"&0$"N-R"1O'"70&"f&0(%)$,(1H+0,L&0%"7&'"J$:-,&A

J)*+"70&"JCC-);&'%&"&'(%'&*L&$"(0*+"OC&'"&0$&$",&;0((&$"I&'&0*+A"G0&(&'"0(%"0$"S-C&::&

!X!"7-',&(%&::%A

S-CA"!X!` 2%'&)C&'&0*+"7&'"G-%&$"7&'"&0$Q&:$&$"JCC-)X8&$$,'UR&$

2%)1&"6 2%)1&"66

N0$0.)."alb N-^0.)."alb N0$0.)."alb N-^0.)."alb

_2IXJCC-) F@=@ E@=B @5=D BT=4

I2IXJCC-) BD=V EE=! B4=T EB=B

_2IX2JXJCC-) X@V=D@ B!=@ XDD=F V4=T

N-$"&'L&$$%="7-(("70&"JCC-)'-%&$"0."2*+$0%%"0$"2%)1&"6"+U+&'"(0$7"-:("0$"2%)1&"66A

I&(>$7&'(" $0&7'0,&"JCC-)'-%&$" 10$7&%".-$" 0$" C&07&$" 2%)1&$" 1O'" 7&$"_2IX2JXJCC-)A

G-C&0":-((&$"(0*+"-)*+"$&,-%0/&"JCC-);&'%&"C&>C-*+%&$A"G0&(&"%-)*+&$"-$"T"S-,&$"-)1

)$7" :-((&$" (0*+".0%" 7&'"I0:7)$," (*+;&'" -CC-)C-'&'" 2)C(%-$Q&$" &'L:H'&$" )$7" LU$$%&$

C&0."N&%-C>:0(.)("7&'"I-L%&'0&$"&$%(%&+&$A

Z')$7(H%Q:0*+":H((%"(0*+"1&(%+-:%&$="7-(("7&'"I2IXJCC-)")$9'>C:&.-%0(*+"/&':H)1%A"G0&(

7'O*L%" (0*+" 7)'*+" 70&" +>+&$" JCC-)'-%&$" 0$" C&07&$" 2%)1&$" )$7" 7&$" '&:-%0/" L:&0$&.

2%'&)C&'&0*+"-)(A

G&'"_2IX")$7"7&'"_2IX2JXJCC-)"+0$,&,&$";&0(&$" 0$(,&(-.%"$0&7'0,&'&"JCC-)'-%&$

)$7" &0$&$" +U+&'&$"2%'&)C&'&0*+" -)1A"G-C&0" C&>C-*+%&%".-$" 70&" $0&7'0,&$"JCC-)'-%&$

C&(>$7&'("C&0."_2IX2JXJCC-)")$7"C&0."_2IXJCC-)"0$"2%)1&"66A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4V

I&0"70&(&$"Z'UR&$":0&,%"-:(>"7-(",'UR%&"g&'C&((&')$,(9>%&$%0-:"/>'A

I&%'-*+%&%".-$"70&"g&'%&0:)$,&$"7&'"JCC-)XZ'UR&$="(0&+%".-$="7-(("(0*+"70&"g&'%&0:)$,

7&'"Y&'%&"1O'"7&$"_2IXJCC-)"0$"2%)1&"6")$7"7&$"_2IX2JXJCC-)"0$"2%)1&"66".0%"&0$&'

Z-)RX8)'/&"C&(*+'&0C&$":-((&$A"I&0"7&$"-$7&'&$"W',&C$0(XZ'UR&$"0(%"70&("]&7>*+"$0*+%

7&'"[-::A"dC;>+:"70&(&"g&'%&0:)$,&$"&0$&"f0$L(X2*+0&1&" -)1;&0(&$="7A+A" 70&"N&+'Q-+:

7&'"JCC-);&'%&"C&10$7&$"(0*+"0.">C&'&$"S&0:"7&("2%'&)C&'&0*+(")$7"&("%'&%&$"$)'"&0$0,&

Y&'%&"C&0"$0&7'0,&$"JCC-)'-%&$" -)1=" :0&R" (0*+"7)'*+"S'-$(1>'.-%0>$".0%"\:>,"^"L&0$&

g&'C&((&')$,"7&'"g&'%&0:)$,"+0$(0*+%:0*+"h>'.-:/&'%&0:)$,"&'Q0&:&$A

6$1>:,&7&((&$";)'7&$"70&"JCC-);&'%&"0$"0+'&'"#'(9')$,(1>'."C&0C&+-:%&$A

JCC0:7)$,"!X@"Q&0,%"70&"g&'%&0:)$,"7&'"_2IX2JXJCC-);&'%&"0$"2%)1&"6A
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JCCA"!X@` i0(%>,'-..".0%" Z-)RX8)'/&" 1O'" 70&"Y&'%&" _2IX2JXJCC-)" 2%)1&" 6=" 9" n

5=5T@

J:(" 9XY&'%" 1O'" 7&$" S&(%" -)1" h>'.-:/&'%&0:)$," &'+H:%" .-$" 5=5T@=" 1O'" 70&" $&,-%0/&$

:>,-'0%+.0&'%&$" Y&'%&" &',0C%" (0*+" 9" o" 5=55@" p/,:A" S-C" !X4qA" N-$" &''&0*+%" 7)'*+

S'-$(1>'.-%0>$" -:(>" L&0$&" g&'C&((&')$,A" G-C&0" &'1>:,%" 7&'" h>'.-:/&'%&0:)$,(XS&(%

$-*+" J$7&'(>$XG-':0$," aT@=" TTbA" G-C&0" &'+H:%" .-$" (&:C(%" 1O'" '&*+%" ,)%" (3..&%'0(*+

/&'%&0:%&" G-%&$" -::&$1-::(" 9XY&'%&" 0." I&'&0*+" />$" 5=T=" 7A+A" 0..&'" $>*+" B5l

Y-+'(*+&0$:0*+L&0%" 1O'" JC;&0*+)$," />." 07&-:&$" N>7&::" 7&'" h>'.-:X8)'/&A" G>*+

(&:C(%"C&0"9"≥"5=54"0(%"70&(&"JC;&0*+)$,"$>*+"L:&0$",&$),="7A+A"%>:&'0&'C-'="(>"7-((".-$

.0%"7&."h>'.-:/&'%&0:)$,(XN>7&::";&0%&'-'C&0%&$"7-'1A"[O'" (&+'" (*+0&1&"g&'%&0:)$,&$



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4F

0(%" 9" o" 5=55@" p/,:A" 8-9" D=" JCCADX@qA" G0&" h)::+39>%+&(&" 1O'" 7&$" S&(%" -)1

h>'.-:/&'%&0:)$," :-)%&%="7-(("70&"G-%&$"&0$&'"h>'.-:/&'%&0:)$,"1>:,&$A" 6(%"7&'"9XY&'%

7&(" S&(%&(" $0&7'0,&'" -:(" 70&" 6''%).(;-+'(*+&0$:0*+L&0%" " α" p;>C&0" α" " n" @" \

20,$010L-$Q$0/&-)q=";0'7"70&"h)::+39>%+&(&"/&';>'1&$A

[O'"70&"-$7&'&$"JCC-);&'%&"&'+H:%".-$"-:("W',&C$0("7&("S&(%("-)1"h>'.-:/&'%&0:)$,"70&

0$" S-C&::&" !X4" -)1,&O+'%&$" 1>:,&$7&" 9XY&'%&=" )$7" Q;-'" Q)." &0$&$" 1O'" 70&" d',0$-:X

JCC-);&'%")$7"Q)"-$7&'&$"1O'"70&"$&,-%0/":>,-'0%+.0&'%&$"Y&'%&A

S-CA"!X4` 9XY&'%&"7&'"S&(%("-)1"h>'.-:/&'%&0:)$,="2*+'-$L&"1O'"?)'O*L;&0()$,"/>$

h>'.-:/&'%&0:)$,"C&0"9"≤"5=54

2%)1&"6 2%)1&"66

JCC-)XZ'UR&

9"1O'

d'0,0$-:;&'%&

9"1O'

%'-$(1A"Y&'%&

9"1O'

d'0,0$-:;&'%&

9"1O'

%'-$(1A"Y&'%&

_2IXJCC-) 5=VDE 5=45! o5=55@ o5=55@

I2IXJCC-) o5=55@ o5=55@ o5=55@ o5=55@

_2IX2JXJCC-) 5=5T@ o5=55@ 5=T!V 5=54!

W("&',0C%"(0*+"-:(>"1O'"L&0$&"7&'"JCC-)XZ'UR&$"&0$&"g&'C&(&')$,"7&'"Y&'%&/&'%&0:)$,

+0$(0*+%:0*+"h>'.-:/&'%&0:)$,=";&$$".-$"70&"d'0,0$-:;&'%&".0%"\:>,^"%'-$(1>'.0&'%A

!4?! B8%#$010C0%&(#+,-::-(&%D%/-#$%&,E-&-.%$%&,(#8,9%'$0..(#+,7&0$0')*%&

:CF4,(#7&0$0')*%&,E-&-.%$%&@9%&%0)*%

6."1>:,&$7&$";0'7"70&"J$;&$7)$,"7&'"0$"8-90%&:"D"&':H)%&'%&$"(%-%0(%0(*+&$"g&'1-+'&$

8>''&:-%0>$(-$-:3(&=" .):%09:&" P&,'&((0>$(-$-:3(&" )$7" JhdgJ" C&(*+'0&C&$" )$7" 0+'&

W',&C$0((&"7-',&(%&::%A

!4?45! GH&&%D-$0H#'-#-D3'%

W(";&'7&$"(H.%:0*+&"8>''&:-%0>$(L>&110Q0&$%&$".0%"7-Q),&+U'0,&$"9XY&'%&$"C&(%0..%A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4B

I&0" &0$&'" G-%&$.&$,&" />$" !4" Y&'%&$" pT!" 1O'" 70&" S&.9&'-%)'q" ;0'7" &0$

20,$010L-$Q$0/&-)" />$" E4l" ,&;H+:%A" J:(>" ;0'7" C&0" &0$&." 9XY&'%" )$%&'" 5=54" X" 7-(

&$%(9'0*+%"&0$&'"Y-+'(*+&0$:0*+L&0%"/>$"OC&'"E4l="7-(("70&"h)::+39>%+&(&" 1-:(*+" 0(%" X

70&" h)::+39>%+&(&" /&';>'1&$" )$7" 8>''&:-%0>$" -$,&$>..&$A" G&'" &$%(9'&*+&$7&

8>''&:-%0>$(L>&110Q0&$%="-C"7&."8>''&:-%0>$"/>':0&,%="0(%"5=TE5A

W0$&"J)1:0(%)$,"-::&'"8>''&:-%0>$(L>&110Q0&$%&$".0%" 7-Q),&+U'0,&."9XY&'%" 10$7&%" (0*+

0."J$+-$,A

W(" %'&%&$" $0*+%" $)'"8>''&:-%0>$&$" Q;0(*+&$" 7&$" W0$1:)((X<-'-.&%&'$" )$7" 7&$"JCC-)X

Y&'%&$" -)1=" (>$7&'$" -)*+" )$%&'" &0$Q&:$&$" W0$1:)((X<-'-.&%&'$A" G0&(&" 8>''&:-%0>$&$

(0$7" Q)." S&0:" (-*+:0*+" $-*+/>::Q0&+C-'=" ;0&" 70&" Q;0(*+&$" S2" )$7" >',S2=" ;>" &0$

<-'-.&%&'"/>$"7&."-$7&'&$"-C,&:&0%&%";)'7&A"J$7&'&"8>''&:-%0>$&$":-((&$"(0*+";&$0,&'

,)%" >7&'" $)'" -:(" ?)1-::(L>''&:-%0>$" &'L:H'&$=" ;0&" QAIA" 70&" Q;0(*+&$" gY?" )$7" S2" 0$

2%)1&" 6A"J)*+"&0$Q&:$&"d)%9)%/-'0-C:&$="-:(>"/&'(*+0&7&$&"JCC-)'-%&$="L>''&:0&'&$="7-

70&"I2IXN&$,&$"0$"7&$"_2IXY&'%&$"&$%+-:%&$"(0$7")$7"(>.0%"-)*+"7&'&$"JCC-)'-%&$A

8>''&:-%0>$&$" Q;0(*+&$" W0$1:)((X<-'-.&%&'$" (0$7" Q)" C&'O*L(0*+%0,&$=" ;&$$" .-$" 70&

8>''&:-%0>$"Q;0(*+&$"W0$1:)((X<-'-.&%&'")$7"JCC-)XZ'UR&"C&%'-*+%&%=";&0:"70&(&"$0*+%

.&+'"&0$7&)%0,"$)'"-)1"7&$"&0$&$"C&%'-*+%&%&$"<-'-.&%&'"Q)'O*LQ)1O+'&$"0(%A"iH$,%"QAIA

70&" I2IXJCC-)'-%&" />$" 7&'" _2IX['-*+%" -C=" 70&" -C&'" ;0&7&')." (%-'L" .0%" 7&'" I2IX

['-*+%" L>''&:0&'%=" L-$$" Q)$H*+(%" $0*+%" &0$7&)%0," &$%(*+0&7&$";&'7&$=";&:*+&(" $)$" 7&'

-)((*+:-,,&C&$7&" [-L%>'" 0(%A" 6$" 70&(&." I&0(90&:" 0(%" &(" L:-'=" 7-((" C&07&" [-L%>'&$" 70&

JCC-)'-%&"C&&0$1:)((&$="7-"7&'"&0$&"&0$"S&0:"7&("-$7&'&$"0(%A"I&0"?)1-::(L>''&:-%0>$&$"0(%

70&"f-,&"]&7>*+"(*+;0&'0,&'A"G-("1O+'%"Q)"#$(0*+&'+&0%&$="70&"]&7>*+"C&0"7&'"J$Q-+:"7&'

[-L%>'&$"$0*+%"Q)"/&'.&07&$"(0$7A

6$" 1>:,&$7&$" S-C&::&$" (0$7" 70&]&$0,&$" <-'-.&%&'" .0%" 0+'&$" 8>''&:-%0>$(L>&110Q0&$%&$

.0%" 7&$" JCC-)XZ'UR&$" -)1,&1O+'%=" 70&" C&0" 7&$" &0$Q&:$&$" JCC-)'-%&$" (0,$010L-$%&

8>''&:-%0>$(L>&110Q0&$%&$"-)1;&0(&$A



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""4E

S-CA"!XV-`"8>''&:-%0>$(L>&110Q0&$%&$"7&'"(0,$010L-$%&$"W0$1:)((X<-'-.&%&'"0$"2%)1&"6

_2IXJCC-) I2IXJCC-) _2IX2JXJCC-)

_2IX['-*+% 5=D!D 5=!@!

I2IX['-*+% 5=D4@

_2IX2JX['-*+% 5=FV@

I2Ic_2I X5=FD@

JdeX['-*+% 5=D!!

<6X['-*+% X5=!T!

2-)&'(%>11 5=DVE 5=VVV

dTX2*+;-$L)$,&$ 5=DD@ 5=!E@

hdTXh 5=DTV

S2 5=D!V

>',S2 5=DDB

S-CA"!XVC`"8>''&:-%0>$(L>&110Q0&$%&$"7&'"(0,$010L-$%&$"W0$1:)((X<-'-.&%&'"0$"2%)1&"66

_2IXJCC-) I2IXJCC-) _2IX2JXJCC-)

_2IX['-*+% 5=V5@ 5=V54 5=4DD

I2IX['-*+% 5=VB@ 5=FT! 5=!4!

_2IX2JX['-*+% 5=D54 5=4@V

I2Ic_2I 5=V@T 5=FD@

2-)&'(%>11 X5=4!D X5=4!V X5=!5V

gY? 5=TEF 5=!55

hdTXh X5=!V4

hdDXh X5=DTB X5=!D@

S2 5=VED 5=V!@ 5=44!

>',S2 5=VFB 5=VTD 5=4DE

S&.9&'-%)' X5=45! X5=D!F X5=4BV



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""V5

6."1>:,&$7&$";&'7&$"/>$"7&$"@E"p2%)1&" 6q"CQ;A"@F"p2%)1&" 66q"W0$1:)((X<-'-.&%&'$"$)'

70&]&$0,&$" ;&0%&')$%&'()*+%=" 70&" (0*+" -$+-$7" 7&'" 8>''&:-%0>$(-$-:3(&" -:(" (0,$010L-$%

&';0&(&$"+-C&$A"G0&("(0$7"C&0"7&$"&0$Q&:$&$"JCC-)'-%&$"]&"$-*+"J'%")$7"2%)1&"7'&0"C0(

Q&+$" <-'-.&%&'A" W0$&" &'(%&" P&7)L%0>$" 7&'" <-'-.&%&'-$Q-+:" 0(%" 7)'*+

8>''&:-%0>$(-$-:3(&"-:(>".U,:0*+=";&$$"-)*+".0%")$%&'(*+0&7:0*+",'>R&."W'1>:,A

J::,&.&0$" &'L&$$%" .-$=" 7-((" 0$" 2%)1&" 66" .&+'" <-'-.&%&'" .0%" 7&$" /&'(*+0&7&$&$

JCC-)'-%&$" L>''&:0&'&$" -:(" 7-(" 0$" 2%)1&" 6" 7&'" [-::" 0(%A" J)R&'7&." ;&0(&$" 70&

8>''&:-%0>$(L>&110Q0&$%&$" 0$" 2%)1&" 66" 0." 2*+$0%%" +U+&'&" Y&'%&" -)1A" W0$" +U+&'&'

8>''&:-%0>$(L>&110Q0&$%" (%&+%" 1O'" &0$&$" -)(,&9'H,%&'&$" )$7" 7-.0%" (%-%0(%0(*+

;-+'(*+&0$:0*+&'&$"?)(-..&$+-$," Q;0(*+&$" Q;&0"Z'UR&$A" 2*+:0&R:0*+" 0(%" 0$"2%)1&" 66

C&0" 7&$" &0$Q&:$&$" JCC-),'UR&$" &0$&" +U+&'&" kC&'&0$(%0..)$," -$" L>''&:0&'&$7&$

<-'-.&%&'$"-)(Q).-*+&$A

I&(>$7&'("1O'"2%)1&" 6",0:%="7-(("]&7&"JCC-)XZ'UR&"1O'"(0*+"(&:C(%"Q)"C&%'-*+%&$"0(%A"2>

Q&0,%" (0*+="7-(("<-'-.&%&'=" 70&".0%" &0$&'"JCC-)-'%" L>''&:0&'&$=" -)1" &0$&" -$7&'&"L&0$&$

W0$1:)((" +-C&$A" Y&0(%" &0$" W0$1:)((X<-'-.&%&'" .0%" /&'(*+0&7&$&$" JCC-)XZ'UR&$

8>''&:-%0>$" -)1=" :-((&$" (0*+" &'1'&):0*+&';&0(&" 0$$&'+-:C" &0$&'" 2%)1&" L&0$&

,&,&$(H%Q:0*+&$" 8>''&:-%0>$&$" C&>C-*+%&$A" N-$" C&>C-*+%&%" -:(>" $0*+%=" 7-((" 70&

W'+U+)$," &0$&(" W0$1:)((X<-'-.&%&'(" 1O'" &0$&" JCC-)XZ'UR&" Q)'" g&'C&((&')$," 7&'

JCC-)'-%&$"1O+'%")$7"1O'"&0$&"JCC-)XZ'UR&"+0$,&,&$"Q)'"g&'(*+:&*+%&')$,A

6$" 2%)1&" 66" Q&0,%" (0*+" (*+>$" &+&'=" 7-((" (0*+" &0$" <-'-.&%&'" 1O'" -::&" JCC-)-'%&$" ,:&0*+

-)(;0'L%A" 2>" :H((%" (0*+" 1O'" _2IX['-*+%=" I2IX['-*+%=" 2-)&'(%>11=" S2=" >',S2" )$7

S&.9&'-%)'"&0$"?)(-..&$+-$,"Q;0(*+&$"7&'"iU+&"7&'"<-'-.&%&'")$7"7&'"Y&'%&"-::&'

JCC-)'-%&$"1&(%(%&::&$A

8>$%'H'&" W0$1:O((&" (0&+%" .-$" C&0." g&',:&0*+" C&07&'" 2%)1&$A" I&%'-*+%&%" .-$" 70&

<-'-.&%&'" I2Ic_2I" )$7" 2-)&'(%>11=" /-'00&'&$" 70&" g>'Q&0*+&$" 7&'

8>''&:-%0>$(L>&110Q0&$%&$" 0$" C&07&$" 2%)1&$A"N-$" +-%" -:(>" &0$.-:" &0$&"JC$-+.&" " )$7

&0$.-:"&0$&"?)$-+.&"7&'"JCC-)'-%&$".0%"(%&0,&$7&$"Y&'%&$"7&'"6$9)%/-'0-C:&$A

N-$"L-$$";&0%&'+0$"1&(%(%&::&$="7-(("&("W0$1:)((X<-'-.&%&'",0C%="70&" 1O'"&0$&"JCC-)-'%

0$"2%)1&"6";0*+%0,"(0$7="0$"2%)1&"66"]&7>*+"L&0$&"P>::&"(90&:&$")$7").,&L&+'%A"G0&("(0$7

QAIA"I2Ic_2I"1O'"7&$"_2IX2JXJCC-)"0$"2%)1&"6"CQ;A"1O'"7&$"_2IX")$7"I2IXJCC-)"0$



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""V@

2%)1&" 66" >7&'"70&"gY?="70&"$)'" 0$"2%)1&" 66" 1O'"7&$"_2IX" )$7"I2IXJCC-)" &0$&"P>::&

(90&:%A

G-(" )$%&'(*+0&7:0*+&" g&'+-:%&$" :H((%" (0*+" Q)." &0$&$" .0%" 7&$" /&'(*+0&7&$&$

Y&'%&C&'&0*+&$" 7&'" <-'-.&%&'" 0$" C&07&$" 2%)1&$" &'L:H'&$=" Q)." -$7&'&$" .0%" 7&'

)$%&'(*+0&7:0*+&$"r)-:0%-%0/&$"JC;-((&'Q)(-..&$(&%Q)$,A

!4?4?! I('-..%#1-''(#+,8%&,J&+%:#0''%,8%&,GH&&%D-$0H#'-#-D3'%

W(":H((%"(0*+"-:(>"Q)(-..&$1-((&$="7-(("2%)1&"6")$7"2%)1&"66"Q;&0")$-C+H$,0,&"23(%&.&

7-'(%&::&$=" 7-((" (0*+" -:(>" 70&" W',&C$0((&" 7&'" &'(%&$" 2%)1&" $0*+%" >+$&";&0%&'&(" -)1" 70&

Q;&0%&"2%)1&"OC&'%'-,&$":-((&$A"G&(";&0%&'&$";0'L%"(0*+"&0$&"g&'H$7&')$,"7&'"W0$1:)((X

<-'-.&%&'")$%&'(*+0&7:0*+"-)1"]&7&"JCC-)-'%"-)(A

!4?4K! 9%'$,2(:'%$',L%+&%''0H#

#." 70&" J$Q-+:" 7&'" 6$9)%/-'0-C:&$" ;&0%&'" Q)" /&''0$,&'$=" ;&'7&$" .0%" 7&$" :-)%

8>''&:-%0>$(L>&110Q0&$%" (0,$010L-$%&$" <-'-.&%&'$" )$7" 7&$" &0$Q&:$&$" d)%9)%/-'0-C:&$

I&(%X2)C(&%(XP&,'&((0>$&$" 7)'*+,&1O+'%A" G0&" S&.9&'-%)'" -::&'70$,(" ;0'7

+&'-)(,&$>..&$=" 7-" +0&'" $)'" TT" Y&'%&" Q)'" g&'1O,)$," (%&+&$" )$7" 0$" [>:,&" 7&((&$

(H.%:0*+&"P&,'&((0>$&$"-)*+"$)'"-$+-$7"/>$"TT"Y&'%&$"7)'*+,&1O+'%";&'7&$";O'7&$A

I&0" 7&'"J$;&$7)$," 1H::%" -)1=" 7-((".0%" -$(%&0,&$7&'" <-'-.&%&'-$Q-+:" ]&7&'" Q)(H%Q:0*+

&0$,&1O,%&"<-'-.&%&'" 0..&'";&$0,&'" Q)'"g&'C&((&')$,"7&("N>7&::(" C&0%'H,%A" 2>" :0&,%

C&0"7&$"7)'*+,&1O+'%&$"I&'&*+$)$,&$"70&" K>9%0.-:&M"J$Q-+:"7&'"<-'-.&%&'" Q;0(*+&$

7'&0")$7"1O$1A

W("0(%"-$Q).&'L&$="7-(("%&0:;&0(&";&,&$"Q)"(%-'L&'"8>''&:-%0>$"&0$Q&:$&'"6$9)%/-'0-C:&$

)$%&'&0$-$7&'" 1O'" &0$&" d)%9)%/-'0-C:&" .&+'&'&" P&,'&((0>$&$" 7)'*+,&1O+'%" ;&'7&$

.)((%&$=")."-::&"6$9)%/-'0-C:&$"Q)"&'1-((&$A"N0%"N0$0%-C"LU$$&$"/0&:&"6$9)%Xg-'0-C:&$=

-:(>" 23(%&.X<-'-.&%&'=" /&'-'C&0%&%" ;&'7&$A" G-(" <'>,'-.." 9'O1%" 7-$$" 0$%&'$" -)1

8>''&:-%0>$" 7&'" 6$9)%/-'0-C:&$" )$7" &':-)C%" &(" $0*+%=" &0$&" I&(%X2)C(%&%(XI&'&*+$)$,

7)'*+Q)1O+'&$="1-::("7&'"G-%&$(-%Q"70&(C&QO,:0*+"$0*+%"&0$7&)%0,"0(%AA

I&0"#$-C+H$,0,L&0%"7&'"&0$Q&:$&$"I&%'0&C(X<-'-.&%&'"&';-'%&%".-$="7-(("(0*+"7-("C&(%&

N>7&::".0%"Q;&0"<-'-.&%&'$"-)("7&$]&$0,&$"g-'0-C:&$" Q)(-..&$(&%Q%=" 70&"70&"C&07&$



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""VT

C&(%&$"W0$X<-'-.&%&'XN>7&::&"C0:7&$")(;A"Y&,&$"-)1%'&%&$7&$"8>''&:-%0>$&$"Q;0(*+&$

&0$Q&:$&$"W0$1:)((X<-'-.&%&'$"0(%"70&("-::&'70$,("$0*+%"7&'"[-::A

J:(" I&0(90&:".U,&" 70&" (*+>$" 0$" 8-90%&:" D" />',&(%&::%&" I&(%X2)C(&%(XP&,'&((0>$" 70&(&

<'>C:&.-%0L"/&'7&)%:0*+&$A

E r ge bn is -V ar ia bl e is t CS B- Ab ba u

4 5  c as es  u se d
                                         v      o
                                     b    e      r
                                 C  B  s    r      g
                                 S  S  b  s  w      F
                                 B  B  /  a  e      r
                                 f  f  c  u  i  n    a
                                 r  r  s  e  l  o  t c
Z e il e  V ar s   R- Sq         S      .  .  b  r  z  3  s h

  1      1    4 8. 1       10 .6 19               X
  2      1    4 6. 3       10 .7 95     X

  3      2    5 7. 2       9. 75 89       X       X
  4      2    5 5. 8       9. 91 02       X         X

  5      3    5 9. 7       9. 57 56       X     X X
  6      3    5 9. 6       9. 58 81     X       X X

  7      4    6 2. 6       9. 34 78     X     X X X
  8      4    6 2. 2       9. 39 84     X     X X   X
  9      4    6 1. 8       9. 44 13   X   X     X X
 1 0      4    6 1. 6       9. 46 93     X X     X X
 1 1      4    6 1. 4       9. 49 64   X   X     X   X

 1 2      5    6 3. 2       9. 38 66   X   X   X X X
 1 3      5    6 2. 9       9. 41 97     X X   X X X

 1 4      6    6 3. 5       9. 47 69   X   X   X X X  X
 1 5      6    6 3. 3       9. 49 11   X X X   X X X

 1 6      7    6 3. 5       9. 59 22   X X X   X X X  X
 1 7      7    6 3. 5       9. 59 60   X   X X X X X  X

 1 8      8    6 3. 6       9. 71 65   X X X X X X X  X

JCCA"!XT` I&(%X2)C(&%(XP&,'&((0>$"1O'"_2IXJCC-)"2%)1&"66A"g-'(",0C%"70&"J$Q-+:"7&'

g-'0-C:&$" 0$" 7&." ]&;&0:0,&." N>7&::" -$=" PX(r" 0(%" 7&'" I&(%0..%+&0%(X

L>&110Q0&$%=" (" 70&" 2%-$7-'7-C;&0*+)$," )$7" >C&$" :0$L(" (0$7" 70&" [-L%>'&$

-)1,&1O+'%="70&"1O'"70&"N>7&::C0:7)$,"Q)'"g&'1O,)$,"(%&+&$A"W0$"e"C&7&)%&%=

7-(("7&'"&$%(9'&*+&$7&"[-L%>'"0."N>7&::"C&'O*L(0*+%0,%";)'7&A

I&%'-*+%&%" .-$" 0$" JCC0:7)$," !XT" 70&=" (0&+%" .-$" 0$" ?&0:&" D=" 7-((" 7-(" C&(%&" ?;&0X

<-'-.&%&'XN>7&::" .0%" 7&$" g-'0-C:&$" I2Ic_2I" )$7" S2" $0*+%" -)(" 7&$" g-'0-C:&$" 7&'

Q;&0"C&(%&$"W0$X<-'-.&%&'XN>7&::&$"p?&0:&"@")$7"T".0%"S2"CQ;"I2IX[-'-*+%q"C&(%&+%A

G-("Q;&0%C&(%&"N>7&::"p?&0:&"!q"&$%+H:%"(>,-'"L&0$&$"70&(&'"<-'-.&%&'A"W("%'&%&$"0$"7&$



!"""""""""""""""""#$%&'()*+)$,&$"-."/&'&0$1-*+%&$"23(%&.""""""""""""""""""""""""""""""""""""""""""""""""""""VD

&'(%&$" /0&'" ?&0:&$" -:(>" (*+>$" /0&'" /&'(*+0&7&$&" W0$1:)((X<-'-.&%&'" -)1A" G-" .-$

,')$7(H%Q:0*+" -)1" 7&'" 2)*+&" $-*+" 7&$" C&(>$7&'(" &0$1:)(('&0*+&$" <-'-.&%&'$" 0(%" )$7

$0*+%" )$C&70$,%" $-*+" &0$&.".-%+&.-%0(*+&$"N>7&::=" 7-(" 70&"Y0'L:0*+L&0%" C&(*+'&0C%=

;O'7&".-$" &0$&$"[&+:&'".-*+&$=";&$$".-$" (0*+" 1O'" &0$&(" 70&(&'"N>7&::&" )$7" 7&'&$

<-'-.&%&'"&$%(*+&07&%")$7"70&";0*+%0,&$"<-'-.&%&'"-::&'"$0&7&'&$"N>7&::&"0,$>'0&'%A

I&0" &0$&'"W';&0%&')$,"7&("N>7&::("/>$"/0&'" p?&0:&$"F"\"@@q-)1" 1O$1" p?&0:&$"@T"\" @Dq

<-'-.&%&'"Q&0,%"(0*+"L&0$&"$&$$&$(;&'%&"r)-:0%-%0/&"g&'C&((&')$,"7&("N>7&::(="70&"PTX

Y&'%&" (%&0,&$"/>$"VT=V" -)1"VD=T" 1O'"7-(" ]&;&0:("C&(%&"N>7&::A"J770&'%".-$"$>*+" -::&

;&0%&'&$" <-'-.&%&'" 7&'" $0&7'0,&'&$" N>7&::&" )$7" 70&" _2IX2JX['-*+%=" 70&" 0$" &0$&'

-$7&'&$"I&(%"2)C(&%("P&,'&((0>$" 0."Q;&0%C&(%&$"G'&0X<-'-.&%&'XN>7&::" &$%+-:%&$" 0(%=

&C&$1-::(" +0$Q)=" L>..%" .-$" -)1" (0&C&$" -$(%&::&" />$" $&)$" <-'-.&%&'$A" G&'

P&7)L%0>$(&11&L%"0(%"-:(>"$)'"-:("(&+'",&'0$,"-$Q)(&+&$A

I&%'-*+%&%".-$"$)$"-::&"-)(,&;0&(&$&$"g0&'X<-'-.&%&'XN>7&::&="&'L&$$%".-$="7-(("(0*+

+0&'"70&"&0$Q&:$&$"PTXY&'%&"$)'",&'0$,1O,0,"/>$&0$-$7&'")$%&'(*+&07&$A"W(" (90&:%" -:(>

-$$H+&'$7" L&0$&" P>::&=" .0%" ;&:*+&$" /0&'" <-'-.&%&'$" .-$" 7-(" JCC-)/&'+-:%&$

C&(*+'&0C%A

s+$:0*+&"I&>C-*+%)$,&$":-((&$"(0*+"-)*+"1O'"70&"-$7&'&$"7)'*+,&1O+'%&$"I&(%X2)C(&%(

P&,'&((0>$&$".-*+&$A"G-(" 1O+'%"Q)"7&."2*+:)((="7-((" 0$"70&(&."(9&Q0&::&$"[-::"I&(%X

2)C(&%(XP&,'&((0>$&$"$)'"C&70$,%",&&0,$&%"(0$7="(%-'L"70&"JCC-):&0(%)$,"C&&0$1:)((&$7&

<-'-.&%&'" />$" ;&$0,&'" &0$1:)(('&0*+&$" <-'-.&%&'$" Q)" )$%&'(*+&07&$" )$7" (>.0%" 70&

J$Q-+:"7&'"<-'-.&%&'";&0%&'"Q)"'&7)Q0&'&$A

G-"70&"PTXY&'%&"-$,&C&$=";&:*+&'"J$%&0:"7&'"g&'H$7&')$,"7&'"d)%9)%Xg-'0-C:&$="-:(>

7&'"JCC-)XZ'UR&$=" (0*+"7)'*+"70&"g&'H$7&')$,"7&'"W0$1:)((X<-'-.&%&'" &'L:H'&$" :H((%=

L-$$" .-$" 7)'*+" g&',:&0*+" 7&'" PTXY&'%&" 1&(%(%&::&$=" ;0&" ,)%" (0*+" OC&'+-)9%" 70&

JCC-):&0(%)$,".0%"7&$"/>'+-$7&$&$"g-'0-C:&$"7-'(%&::&$":H((%A"N-$"(0&+%"-:(>=";0&",)%

7-("N>7&::"70&"Y0'L:0*+L&0%"C&(*+'&0C%A

G0&" W',&C$0((&" -)(" 7&$" I&(%X2)C(&%(XP&,'&((0>$&$" (0$7" 0$" S-C&::&" !XF

Q)(-..&$,&(%&::%=";>C&0"70&"J$Q-+:"7&'">9%0.-:&$"<-'-.&%&'"7&$"Y&'%"-$,0C%="C&0"7&.

70&" W';&0%&')$," 7&(" N>7&::(" )." &0$&$" <-'-.&%&'" Q)" L&0$&'" $&$$&$(;&'%&$
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g&'C&((&')$," 7&("N>7&::(" .&+'" 1O+'%A" 6$" 7&'" 29-:%&" K<-'-.&%&'M" (0$7" -::&" W0$1:)((X

Z'UR&$"-)1,&1O+'%="70&" 0."C&%'-*+%&%&$"(>;0&"C&0"-::&$"$0&7&'&$"N>7&::&$" -)1,&%'&%&$

(0$7=")$7"Q;-'"C&0"I&'O*L(0*+%0,)$,"7&'"]&;&0:("Q;&0"C&(%&$"N>7&::&A"G-C&0"&$%(9'0*+%

70&"&'(%&"?&0:&"p_2IXJCC-)q"7&'"S-C&::&"!XFC"7&$"W',&C$0((&$"-)("JCC0:7)$,"!XTA"G&$

OC'0,&$"?&0:&$"C&07&'"S-C&::&$":0&,&$"W',&C$0((&"Q),')$7&="70&"7&'"8O'Q&"+-:C&'"$0*+%

-)1,&1O+'%"(0$7A

S-CA"!XF-` W',&C$0((&"7&'"I&(%X2)C(&%(XP&,'&((0>$&$"1O'"2%)1&"6

d)%9)%Xg-'0-C:&

J$Q-+:"7&'

K>9%0.-:&$M

<-'-.&%&'

Q),&+U'0,&'

PTXY&'%"7&(

C&(%&$"N>7&::( <-'-.&%&'

_2IXJCC-) D !!=! 2-)&'(%>11="I2IX['-*+%=

_2IX['-*+%="dTX2*+;-$L)$,&$

I2IXJCC-) T 4@=E 2-)&'(%>11="<6=

dTX2*+;-$L)$,&$

_2IX2JXJCC-) T VV=T _2IX2JX['-*+%="I2Ic_2I=

_2IX['-*+%

S-CA"!XFC`"W',&C$0((&"7&'"I&(%X2)C(&%(XP&,'&((0>$&$"1O'"2%)1&"66

d)%9)%Xg-'0-C:&

J$Q-+:"7&'

K>9%0.-:&$M

<-'-.&%&'

Q),&+U'0,&'

PTXY&'%"7&(

C&(%&$"N>7&::( <-'-.&%&'

_2IXJCC-) ! VT=V S2=">',S2="I2Ic_2I="hdDXh=

_2IX['-*+%="_2IX2JX['-*+%=

I2IX['-*+%

I2IXJCC-) ! F!=V I2Ic_2I="I2IX['-*+%="_2IX

['-*+%="S2="gY?="hdTXh="hdDXh

_2IX2JXJCC-) D DE=B S2=">',S2="_2IX['-*+%="I2IX

['-*+%="_2IX2JX['-*+%=

2-)&'(%>11
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W(":H((%"(0*+"Q)(-..&$1-((&$="7-(("0$"2%)1&"66"&0$"C0("Q;&0"<-'-.&%&'".&+'"0."N>7&::

&0$,&C-)%"(0$7"-:("0$"2%)1&"6="C&/>'"&0$&"W'+U+)$,"7&'"<-'-.&%&'-$Q-+:"L&0$&"&'+&C:0*+&

g&'C&((&')$," 7&(" N>7&::(" .&+'" Q)'" [>:,&" +-%A" 2>" (0$7" &(" 0$" 2%)1&" 6" Q;&0" C0(" 7'&0

<-'-.&%&'="0$"2%)1&"66"7'&0"C0("/0&'A"Z:&0*+Q&0%0,"0(%"70&"J$9-(()$,"7&("N>7&::("1O'"7&$

_2IX")$7"7&$"I2IXJCC-)"0$"2%)1&"66"@Bl"CQ;A"TDl"C&((&'"-:("0$"2%)1&"6A

W0$").,&L&+'%&("g&'+-:%&$"+-%".-$"C&0."_2IX2JXJCC-)A"i0&'" &'+H:%".-$" (>,-'".0%

,&'0$,&'&'" <-'-.&%&'-$Q-+:" &0$&" 7&)%:0*+" C&((&'&" J$9-(()$," 7&("N>7&::(m" VT=Vl" 0.

Z&,&$(-%Q" Q)" DE=BlA" 2>" C:&0C%" 1&(%Q)+-:%&$=" 7-((" .-$" -)*+" +0&'" 1O'" ]&7&" W',&C$0(X

Z'UR&")$7"0$"]&7&'"2%)1&"/&'(*+0&7&$&"W',&C$0((&"&'+H:%A"G-("JCC-)/&'+-:%&$":H((%"(0*+

]&;&0:("/&'(*+0&7&$",)%"7)'*+"70&"<-'-.&%&'"-)(7'O*L&$A"W("C:&0C%"]&7>*+"1&(%Q)(%&::&$=

7-(("7&'"_2IX2JXJCC-)"0$"2%)1&"6"(>;0&"7&'"_2IX")$7"I2IXJCC-)"0$"2%)1&"66"'&:-%0/

,)%".0%"7&$"&$%(9'&*+&$7&$"6$9)%/-'0-C:&$"C&(*+'0&C&$";&'7&$"LU$$&$A

G0&" g&''0$,&')$," 7&'" <-'-.&%&'-$Q-+:" 0." g&',:&0*+" Q)'" 8>''&:-%0>$(-$-:3(&" 0(%=" ;0&

(*+>$">C&$"-$,&1O+'%="$)'"/>$",&'0$,&."J)(.-RA

6." &0$Q&:$&$" &',0C%" (0*+=" ;>C&0" 70&" S&.9&'-%)'" ;&,&$" 7&'" ,&'0$,&'&$" J$Q-+:" 7&'

N&((;&'%&")$C&'O*L(0*+%0,%"C:&0C%="1O'"2%)1&"6`

_2IXJCC-)`"P&7)L%0>$"/>$"(&*+("-)1"/0&'"<-'-.&%&'="S2")$7">',S2"1-::&$";&,A

I2IXJCC-)`"L&0$&"P&7)L%0>$

_2IX2JXJCC-)`" P&7)L%0>$" />$" 1O$1" -)1" 7'&0" <-'-.&%&'=" hdTXh" )$7" Jde

1-::&$";&,A

[O'"2%)1&"66`

_2IXJCC-)`"P&7)L%0>$"/>$"$&)$"-)1"(0&C&$"<-'-.&%&'="gY?")$7"hdDXh"1-::&$

;&,

I2IXJCC-)`"P&7)L%0>$"/>$"$&)$"-)1"(0&C&$"<-'-.&%&'="2-)&'(%>11")$7">',S2"

1-::&$";&,A

_2IX2JXJCC-)`"L&0$&"P&7)L%0>$

G-" C&0" 7&'" I&(%X2)C(&%(XP&,'&((0>$" 0$" 7&$" />',&(*+:-,&$&$" N>7&::&$" +-)9%(H*+:0*+

<-'-.&%&'"Q)"?),&"L>..&$="70&")$-C+H$,0,"/>$&0$-$7&'"(0$7="L>..%"&("/>'="7-(("C&0

Q;&0"<-'-.&%&'$".0%" +>+&."8>''&:-%0>$(L>&110Q0&$%&$=";0&"S2")$7" >',S2">7&'"_2IX

['-*+%")$7"I2IX['-*+%="70&"0+'&'(&0%("(%-'L")$%&'&0$-$7&'"/&'L$O91%"(0$7="0$"&0$&."I&(%X
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2)C(&%(XN>7&::"$)'" ]&;&0:("&0$&'"/>'L>..%A"2>" :H((%" (0*+"-)*+"&'L:H'&$=";-')."C&0.

I2IXJCC-)"0$"2%)1&"66">',S2"+&'-)(1H::%="S2"+0$,&,&$"$0*+%A

!4?4!! I('-..%#1-''(#+,8%&,J&+%:#0''%,8%&,9%'$@2(:'%$'@L%+&%''0H#%#

?)(-..&$1-((&$7" L-$$".-$" (-,&$=" 7-((".-$" 7)'*+" 70&" I&(%X2)C(&%(XP&,'&((0>$".0%

7&$"PTXY&'%&$"&0$"N-R"1O'"70&"t)-:0%H%"7&'"I&(*+'&0CC-'L&0%"7&'"JCC-)'-%&$".0%"7&$

I&%'0&C(9-'-.&%&'$"&'+H:%")$7"7-.0%"-)*+"1O'"70&"Q)"&';-'%&$7&"g&'C&((&')$,A

P&7)L%0>$"7&'"<-'-.&%&'-$Q-+:"0(%"7-$$"-."C&(%&$".U,:0*+=";&$$"C&0"7&'"W';&0%&')$,

&0$&("N>7&::(")."&0$&"g-'0-C:&"70&(&"()LQ&((0/&"+0$Q),&1O,%";0'7=">+$&"7-(("&0$&"7&'

C0(+&'0,&$" +&'-)(1H::%A" G0&(" 0(%" +0&'" $0*+%" 7&'" [-::A" 2>.0%" (%&::%" 70&" I&(%X2)C(&%(X

P&,'&((0>$"+0&'"$0*+%")$C&70$,%"&0$&"-7Hr)-%&"N&%+>7&"7-'A

!4?4M! N-&0-#C-#-D3'%,<OPN<

N0%" 7&'" g-'0-$Q-$-:3(&" ;0'7" 70&" Y0'L)$," 7&'" &0$Q&:$&$" W0$1:)((X<-'-.&%&'" -)1" 70&

JCC-)X8&$$,'UR&$" 7&%-0::0&'%&'" )$%&'()*+%=" 0$7&." 7&'" 2%'&)C&'&0*+" &0$&'" ]&7&$

W0$1:)((XZ'UR&"0$"1O$1"#$%&'C&'&0*+&")$%&'%&0:%";0'7A"W(";0'7"7-$$",&%&(%&%=">C"(0*+"&0$&

#$%&',')99&"C&QO,:0*+"7&'"JCC-);&'%&"(0,$010L-$%"/>$"7&$"-$7&'&$")$%&'(*+&07&%A"G0&(

0(%" 1O'" &0$" 20,$010L-$Q$0/&-)" C&0" &0$&." 9XY&'%" )$%&'" 5=54" 7&'" [-::A"N0%" 7&." εTXY&'%

:H((%" (0*+" 70&"Y0'L)$," 7&(" ]&;&0:0,&$" W0$1:)((X<-'-.&%&'(" r)-$%010Q0&'&$A" W'" ,0C%" 7&$

J$%&0:"7&'"Z&(-.%(%'&))$,"-$="7&'"7&."W0$1:)((X<-'-.&%&'"Q)Q)>'7$&$"0(%A

6$" 7&'" $-*+(%&+&$7&$" S-C&::&" !XB" (0$7" -::&" 1O'" 70&" $-*+" 8>''&:-%0>$(-$-:3(&

(0,$010L-$%&$"[-L%>'&$"70&"9X")$7"εTXY&'%&"-)1,&1O+'%A"G-C&0"&'1>:,%&"&0$&"#$%&'%&0:)$,

7&("Y&'%&C&'&0*+("0$",:&0*+",'>R&"6$%&'/-::&A

W0$&" />::(%H$70,&" S-C&::&=" 70&" -::&" W0$1:)((X<-'-.&%&'" )$7" -)*+" 70&" #$%&'%&0:)$," 0$

,:&0*+"(%-'L"C&(&%Q%&"6$%&'/-::&"C&0$+-:%&%="10$7&%"(0*+"0."J$+-$,A

S-CA"!XB-` W',&C$0(%-C&::&" Q)'" g-'0-$Q-$-:3(&" 1O'" 70&" $-*+" 8>''&:-%0>$(-$-:3(&

(0,$010L-$%&$" W0$1:)((X<-'-.&%&'A" G0&" -)*+" $-*+" 7&'" I&(%X2)C(&%(X

P&,'&((0>$"$>*+"/&'C:0&C&$&$"6$9)%/-'0-C:&$"(0$7"C&(%&'$%A
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2%)1&"6

_2IXJCC-) I2IXJCC-) _2IX2JXJCC-)

9XY&'% εTXY&'% 9XY&'% εTXY&'% 9XY&'% εTXY&'%

_2IX['-*+% 5=@BFu @D=F 5=5VFu @E=D

I2IX['-*+% 5=5V@u @E=D

_2IX2JX['-*+% 5=555u VV=B

I2Ic_2I 5=555u 4@=F

Jde 5=T!5 @!=T

<6 5=@TEu @V=5

2-)&'(%>11 5=54Tu T5=! 5=555u 4!=D

dTX2*+;-$L)$,&$ 5=@FDu @!=D 5=55Fu TB=E

hdTXh 5=D5E 4=!

S2 5=TF@ @@=B

>',S2 5=T@@ @5=4

2%)1&66

_2IXJCC-) I2IXJCC-) _2IX2JXJCC-)

9XY&'% εTXY&'% 9XY&'% εTXY&'% 9XY&'% εTXY&'%

_2IX['-*+% 5=555u !T=! 5=555u 4@=F 5=5@4u T4=E

I2IX['-*+% 5=555u 4!=E 5=555u V!=! 5=5TBu TD=T

_2IX2JX['-*+% 5=TT@u @T=F 5=55Eu TB=D

I2Ic_2I 5=55Tu DD=! 5=555u 4@=@

2-)&'(%>11 5=55Du TB=@ 5=55T D5=F 5=5VBu @4=B

gY? 5=55! D5=F 5=555u DB=V

hdTXh 5=DEDu F=5

hdDXh 5=D@T @@=T 5=DB@u E=E

S2 5=555u 4@=B 5=555u 45=@ 5=554u D5=@

>',S2 5=555u !F=T 5=555 !V=5 5=55Fu TE=5

S&.9&'-%)' 5=DT@ TD=5 5=4DT @V=@ 5=@4Tu D@=T
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G&'" 9XY&'%" ,0C%" 70&" P&(%;-+'(*+&0$:0*+L&0%" 1O'" 70&" ZO:%0,L&0%" 7&'" h)::+39>%+&(&" -$=

7A+A"C&0(90&:(;&0(&="7-(("1O'"9"n"5=5V@"p9XY&'%"1O'"70&"I2IX['-*+%"C&QO,:0*+"7&("_2IX

JCC-)(" 0$" 2%)1&" 6q" ,0:%" V=@l" CQ;A" ED=El" 20*+&'+&0%" 1O'" h0*+%Xg>'+-$7&$(&0$" CQ;A

g>'+-$7&$(&0$"&0$&("#$%&'(*+0&7&(A

J:("W',&C$0("7&'"JhdgJ"&'+H:%".-$"-:("(0,$010L-$%"7-("JCC-)/&'+-:%&$"C&&0$1:)((&$7&

[-L%>'&$"`

[O'"2%)1&"6`

_2IXJCC-)`" I2IX['-*+%=" 2-)&'(%>11" p-::&'70$,(" $)'" ;&$$

20,$010L-$Q$0/&-)"E5lq

I2IXJCC-)`" 2-)&'(%>11=" 2-)&'(%>11(*+;-$L)$,&$=" p<6" $)'" C&0" ,:&0*+

(%-'L&'"I&(&%Q)$,"7&'"6$%&'/-::&="(>$(%"-:("S'&$7q

_2IX2JXJCC-)`" _2IX['-*+%="_2IX2JX['-*+%="I2Ic_2I

[O'"2%)1&"66"(0$7"70&(`

_2IXJCC-)`" _2IX['-*+%="I2IX['-*+%="I2Ic_2I="2-)&'(%>11="pgY?q="S2=

>',S2

I2IXJCC-)`" _2IX['-*+%=" I2IX['-*+%=" I2Ic_2I=" 2-)&'(%>11=" gY?=" S2=

>',S2

_2IX2JXJCC-)`" _2IX['-*+%=" I2IX['-*+%=" _2IX2JX['-*+%=" p2-)&'(%>11q=" S2=

>',S2

W0$,&L:-..&'%"(0$7"70&]&$0,&$"[-L%>'&$="70&"C&0"$)'"&0$&'"#$%&',')99&$&0$%&0:)$,"-:(

(0,$010L-$%" 07&$%010Q0&'%" ;&'7&$A" i0&'" 0(%" &0$&" ,&$-)&'&" I&%'-*+%)$," -$+-$7" 7&'

#$%&',')99&$/&',:&0*+&"$U%0,

J)*+" +0&'" 0(%" ;0&" C&0" 7&'" I&(%X2)C(&%(XP&,'&((0>$" 70&" g&'.0$7&')$," 7&'

<-'-.&%&'-$Q-+:" ,&'0$,A" W0$&" ;&0%&'&" W0$(*+'H$L)$," 0(%" -::&'70$,(" -)*+" $0*+%" .&+'

.U,:0*+" 0(%=" 7-" -::&" /&'C:&0C&$7&$" [-L%>'&$" (0,$010L-$%" 7-(" ]&;&0:0,&" JCC-)/&'+-:%&$

C&&0$1:)((&$A

6."&0$Q&:$&$"&'+H:%".-$"1>:,&$7&"W',&C$0((&=";&$$".-$"70&"JhdgJ2"-::&'"W0$1:)((X

<-'-.&%&'".0%"C&07&$"#$%&'%&0:)$,(/-'0-$%&$"C&'O*L(0*+%0,%`

pG0&"JhdgJ("7&'"(0,$010L-$%&$"<-'-.&%&'"C&10$7&$"(0*+"0."J$+-$,q
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!4?4Q! J&+%:#0''%,1R&,2$(1%,B

629@<::-(`" I&0" 929@S&-)*$%#" OC&'" T445" L," :0&,%" &0$&" )." 7)'*+(*+$0%%:0*+

4l="/>$"FEl"-)1"B!l="&'+U+%&"_2IXJCC-):&0(%)$,"/>'A"@Fl"7&'

Y&'%&"&$%(9'&*+&$"$0*+%"70&(&'";O$(*+&$(;&'%&$"N0$7&(%1'-*+%A

I&0"2-(%&'$H117H#C%#$&-$0H#%#">C&'+-:C"/>$"5=4B".,c:"L-$$".-$
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S'H,%" .-$" 70&" S&.9&'-%)'" ,&,&$" 70&" _2IXJCC-)'-%&" -)1=" &'+H:%" .-$" 1O'" 2%)1&" 6

1>:,&$7&$"?)(-..&$+-$,"Q;0(*+&$"C&07&$"Z'UR&$`
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$
BF
D

JCCA"!X!` ?)(-..&$+-$," Q;0(*+&$" 7&'" S&.9&'-%)'" aj_b" )$7" 7&." _2I8>$QXJCC-)

a-C(lb"0$"2%)1&"6

N-$"&'L&$$%"&0$"(%-'L&"JC+H$,0,L&0%"Q;0(*+&$"7&'"S&.9&'-%)'")$7"7&'"JCC-)'-%&" 0.

S&.9&'-%)'C&'&0*+"C0("*-A"T5j_m"+0&'"(%&0,%"70&"JCC-)'-%&"/>$"D4l"C0("OC&'"F5lA"I&0

+U+&'&$"S&.9&'-%)'&$"(%'&)%"70&"JCC-)'-%&"Q;0(*+&$"F5l")$7"E5l">+$&"&0$&$"S'&$7A

J::&'70$,("10$7&%".-$"&0$0,&"J)('&0R&'".0%"JCC-)'-%&$"C0("Q)"!5lA

S'H,%".-$"70&"Z&(-.%-CC-)'-%&="70&"(0*+"-)("7&."?):-)1"IW"6")$7"7&."JC:-)1"h8"66

C&'&*+$&%")$7"70&"JCC-):&0(%)$,"$-*+"C&07&$"2%)1&$"-$,0C%=",&,&$"70&"S&.9&'-%)'" 0.

I&:&C)$,(C&*L&$" 6" -)1" pJCCA" !X4q=" &'L&$$%" .-$=" 7-((" Q)." &0$&$" 70&" J$Q-+:" 7&'

J)('&0R&'"-C,&$>..&$"+-%")$7"Q)."-$7&'&$"70&"JCC-)'-%&"-)1" &0$&."&%;-("+U+&'&$

h0/&-)" :0&,%A" 6." %&.9&'-%)')$-C+H$,0,&$" I&'&0*+" 10$7&$" (0*+" JCC-)'-%&$" Q;0(*+&$

F4l")$7"E4lA"G0&(&'"I&'&0*+"C&,0$$%"-C&'"-)*+"+0&'"&'(%"C&0"T5j_A
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JCCA"!X4` ?)(-..&$+-$," Q;0(*+&$" 7&'" S&.9&'-%)'" aj_b" )$7" 7&." _2I8>$QXJCC-)

a-C(lb"$-*+"C&07&$"2%)1&$

#." 7&$" ?)(-..&$+-$," Q;0(*+&$" 7&'" S&.9&'-%)'" )$7" 7&$" JCC-)'-%&$" (%-%0(%0(*+

-)(Q);&'%&$=" ;&'7&$" 6$%&'/-::&" />$" ]&;&0:(" 4j_" Q)" &0$&." S&.9&'-%)'$0/&-)

Q)(-..&$,&1-((%")$7"&0$&"g-'0-$Q-$-:3(&"7)'*+,&1O+'%A

N-$"&'+H:%`
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.E

Analysis of Variance for Abbau Stufe I

Source     DF        SS        MS        F        P

Temp         4    7833.7    1958.4    23.19    0.000

Error     165   13936.6      84.5

Total     169   21770.4

!"

                                   Individual 95% CIs For Mean

                                   Based on Pooled StDev

Level       N      Mean     StDev  --------+---------+---------+--------

1:<15°C     3    44.401    11.839   (------*------)

2:15-20°C  30    72.123    13.446                          (-*-)

3:20-25°C  67    85.326     4.884                                   (-*)
4:25-30°C  46    77.612    11.118                              (-*-)

5:>30°C    24    81.196     7.451                                (-*--)

                                   --------+---------+---------+--------

Pooled StDev =    9.190                   45        60        75

#"
Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -38.71

              -16.74

       3      -51.63      -17.19

              -30.22       -9.22

       4      -44.02       -9.75        4.24

              -22.40       -1.23       11.19

       5      -47.90      -14.04       -0.19       -8.15

              -25.69       -4.10        8.45        0.98

JCCA"!XV` g-'0-$Q-$:3(&"7&'"S&.9&'-%)'"1O'"_2I8>$QXJCC-)"0$"2%)1&"6
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N-$"&'L&$$%"+0&'"-.")$7"9XY&'%"pJCCA"!XV-q="7-(("70&"S&.9&'-%)'"&0$&$"(0,$010L-$%&$

W0$1:)((" -)1" 70&" JCC-)'-%&$" +-%A" 2>" :-((&$" (0*+" 70&" JCC-)'-%&$" Q)" DVl" OC&'" 70&

S&.9&'-%)'"&'L:H'&$A

G&'"[0(+&'Xg&',:&0*+"pJCCA"!XV*q"Q&0,%="7-(("(0*+"70&"I&'&0*+&"@")$7"T"(0,$010L-$%"/>$

7&$"-$7&'&$"S&.9&'-%)'C&'&0*+&$")$%&'(*+&07&$A"f&/&:"D")$%&'(*+&07&%"(0*+"/>$"f&/&:

!="$0*+%"-C&'"/>$"f&/&:"4A"G-("S&.9&'-%)'0$%&'/-::"!")$%&'(*+&07&%"(0*+"$0*+%"/>.

6$%&'/-::"4A

W("(0$7"-:(>"S&.9&'-%)'&$"OC&'"T5j_";O$(*+&$(;&'%=";>C&0"C&0"Y&'%&$")$%&'"@4j_"70&

_2I8>$QAXJCC-);&'%&"C&(>$7&'("$0&7'0,"(0$7A

[O'"2%)1&"66"&'+H:%".-$`
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JCCA"!XF` " ?)(-..&$+-$," Q;0(*+&$" 7&'" S&.9&'-%)'" aj_b" )$7" 7&." _2I8>$QXJCC-)

a-C(lb"0$"2%)1&"66

G0&"JCC-)'-%&$" :0&,&$" Q;0(*+&$" XD@=@l")$7"B!lA"G-"8>$Q&$%'-%0>$(;&'%&" />':0&,&$

)$7"7&'"G0'&L%&0$:-)1"IW"66"(>;0&"7-("8O+:X")$7"P&,&$;-((&'"L&0$&"I&'O*L(0*+%0,)$,

10$7&$="%'&%&$"$&,-%0/&"JCC-)'-%&$"-)1A"G0&"W',&C$0((&"(0$7"(>.0%=";&$$"OC&'+-)9%="$)'

-:("(&+'",'>C&"hH+&')$,"Q)"/&'(%&+&$")$7"LU$$&$"(>,-'"%>%-:")$Q)%'&11&$7"(&0$A"G-+&'

;0'7"-)1"&0$&$"(%-%0(%0(*+&"J)(;&'%)$,"/&'Q0*+%&%A
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!! "#$%&'()*(#+%#,-.,/0.12%3%#,45'$%.

89&(&(":-19%&2";&<-((%" (9*+".9%"=&'">$-25(&"=&'">?>" <@'"=&$"A&9%'-)."B0."CDCD7E"F

CGDHD77D" 89&" A)(-..&$(&%I)$," =&(" >;J-((&'(" 9(%" -)<,')$=" J&*+(&2$=&'" K'0=)/%90$

)$&9$+&9%29*+&'"-2("9$"K+-(&"LD"8-(",&+%"9$"=9&"#$%&'()*+)$,".9%"&9$D">)*+"=&'"M9$<2)((

=&'" N&.1&'-%)'" /-$$" +9&'" ,&$-)&'" )$%&'()*+%" J&'=&$D" 8-.9%" J9'=" =9&" >/%9B9%O%" =&'

P9/'00',-$9(.&$" ;&'@*/(9*+%9,%D" 8-'@;&'" +9$-)(" J9'=" $9*+%" .&+'" &9$&" (%-;92&

>';&9%(J&9(&"=&'">?>"B0'-)(,&(&%I%D" L$"=9&(&'"K+-(&" LL";&(%&+&$"=9&"8-%&$'&9+&$"-)(

.-39.-2"!QH"R&'%&$D

!67! 8*-&-/$%&9'9%&(#+,:%&,;%$&9%<'1-&-.%$%&,(#:,=<<-(+&>?%#

!6767! ;%$&9%<'1-&-.%$%&

R9&" (*+0$" ;&9" K+-(&" L" ;&(*+'9&;&$S" J)'=&$" -)*+" +9&'" =9&" 4%0<<TK-'-.&%&'" 9$" =9&

&$%(1'&*+&$=&$" U'-*+%&$" ).,&'&*+$&%D" 89&" 4-)&'(%0<<T4*+J-$/)$,&$" /0$$%&$" $9*+%

.&+'";&'&*+$&%"J&'=&$S"=-"=9&"P&((J&'%-)<$-+.&"=&("4-)&'(%0<<("9$"=9&(&'"K+-(&"$9*+%

.&+'" 9." P9$)%&$%-/%" (0$=&'$" $)'" &9$.-2" %O,29*+" -$" B&'(*+9&=&$&$" 4%&22&$" 9.

V&2&;)$,(;&*/&$" &'<02,%&D" 8-" =9&(&'" K-'-.&%&'" 9$" K+-(&" L" /&9$&$" M9$<2)((" -)<" =9&

>;;-)J&'%&"+-%%&S"9(%"=9&("0+$&">)(J9'/)$,D"M("J)'=&"=&'"M9$<2)(("=&'"9$"N-;&22&"!TC

-$,&,&;&$&$"V&%'9&;(TK-'-.&%&'"-)<"=-(">;;-)B&'+-2%&$"-$-25(9&'%D
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N-;D"!TCW"M9$<2)((TK-'-.&%&'W

X4VTU'-*+%"Y/,Z V4VTU'-*+%"Y/,Z X4VT4>TU'-*+%"Y/,Z V4V[X4V

KL"Y/,Z >\]"Y/,Z ^&)*+%;-/%&'9&$"Y_^Z `RA"Y+Z

_&(-.%Ta"Y/,Z a\QTa"Y/,Z a\bTa"Y/,Z acdTa"Y/,Z

_&(-.%TK"Y/,Z K\dTK"Y/,Z 4-)&'(%0<<"Y.,[2Z

N4"Y/,Z 0',N4Y/,Z N&.1&'-%)'"YeXZ

!676@! A('$-#:,:%&,=#2-+%,B*-'%,CC

8&'" 4%'&);&'&9*+" =&'" M9$<2)((TK-'-.&%&'" 9(%" <@'" ;&9=&" 4%)<&$" 9$" N-;&22&" !TQ

J9&=&',&,&;&$f" =9&" &$%(1'&*+&$=&$" R&'%&" <@'" >\]" )$=" =&$" ^&)*+%;-/%&'9&$%&(%

/0$$%&$"$)'"<@'"4%)<&"L";&(%9..%"J&'=&$D
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N-;D"!TQW 4%'&);&'&9*+"=&'"R&'%&"=&'"&9$I&2$&$"M9$<2)((TK-'-.&%&'

4N#UM"L 4N#UM"LL

PLa P>] PLa P>]

X4VTU'-*+%"Y/,Z QC!ESG CEd!QSG dCHSQ H7!QSE

V4VTU'-*+%"Y/,Z CbGHS7 CQbEdSG Q6SE dQ77SH

X4VT4>TU'-*+%"Y/,Z d7S! HG7HS! b66SQ dG!dS!

V4V[X4V"Y/,Z GSbd7 GS7E6 GSGQb6H GS6bGb7

KL"Y/,Z CS6!G C66S6HH QSCd7 CQQS7CQ

`RA"Y+Z ESHQ! bdS!d6 CHSHd7 dGSHbG

>\]"Y/,Z !SbG7 Cb6SddH

^&)*+%;-/%&'9&$"Y_^Z CH b6G

4-)&'(%0<<"Y.,[2Z GSd bSC CSb 7S6

_&(-.%Ta"Y/,Z CHS!b HHCSd7 GSC6 6HS6C

a\QTa"Y/,Z GSGH bQ6SQQ GSCG Q66SH6

a\bTa"Y/,Z GSHC dHQS! GSQG QbbSQ7

acdTa"Y/,Z bSG! bEdSGH ESbH bbGSQ

_&(-.%TK"Y/,Z GSQHH CH!S7Hd GSbEH H7S766

K\dTK"Y/,Z GSGHQ EQSE6C GSG6Q C6S7dd

N4"Y/,Z dd!Q EH7HC dCHb CCGHE7

0',N4"Y/,Z bQCb !6Gd6 !CdG ECQdH

N&.1&'-%)'"YeXZ C7SE bQSQ C6S7 Q7S7

>2("P-g"<@'"=9&"-$<O$,29*+&"_&(-.%;&2-(%)$,"/-$$".-$"=9&"R&'%&"<@'"=9&"X4VTU'-*+%

9$" 4%)<&" L" ;&%'-*+%&$D"P-$" (9&+%S" =-((" =9&"P&$,&" =&'" 4*+-=(%0<<&" 9." >;J-((&'" (&+'

)$&9$+&9%29*+"9(%D"49&")$%&'(*+&9=&%"(9*+")."=&$"U-/%0'"ES!D">$=&'("-)(,&='@*/%",9;%"&(

N-,&S"-$"=&$&$"/&9$&"+0+&$">$<0'=&')$,&$"-$"=9&"^&9(%)$,(<O+9,/&9%"=&'">?>",&(%&22%

J&'=&$")$="N-,&" -$"=&$&$" &9$&"+0+&"K&'<0'.-$*&"$0%J&$=9," 9(%D"80*+"$9*+%"$)'"=9&

4*+-=(%0<<.-((&S" -2(0" =9&" h)-$%9%O%S" (0$=&'$" -)*+" =9&" A)(-..&$(&%I)$," =&'

4*+-=(%0<<&" 9." >;J-((&'" )$%&'29&,%" +0+&$" 4*+J-$/)$,&$D" \;J0+2" =9&

A)(-..&$(&%I)$," 9." &9$I&2$&$" $9*+%" ;&'@*/(9*+%9,%"J9'=S" 2O((%" (9*+" =9&(&(" ;&'&9%(" -$
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=&$" V4V[X4VTR&'%&$" -;2&(&$S" =9&" =-(" `&'+O2%$9(" IJ9(*+&$" 2&9*+%T" )$=" (*+J&'T

-;;-);-'&$"4%0<<&$"-$,&;&$D"40"(*+J-$/%"=9&(&("`&'+O2%$9("9$"4%)<&"L"IJ9(*+&$"CWC")$=

CWbD" L$"4%)<&" LLS"J0"=&'"_'0g%&92"=&'"V4VTU'-*+%"(*+0$"-;,&;-)%"(&9$"(022%&S" 9(%"=9&(&'

#$%&'(*+9&=" .9%" `&'+O2%$9((&$" IJ9(*+&$" CWCSb" ;9(" CWdQ" $0*+" B9&2" -)(,&1'O,%&'D

V&(0$=&'("+0+&"'&2-%9B&"4*+J-$/)$,(;'&9%&$"J&9(&$"=9&"(1&I9<9(*+&'&$"_'ig&$"J9&"=9&

<@'"4%9*/(%0<<")$="K+0(1+0'"-)<D"V&%'-*+%&%".-$"N4")$="0',N4"-2(":&$$I-+2&$"<@'"=9&

V90.-((&S"&'/&$$%".-$S"=-(("9$"4%)<&"LL"9."P9%%&2"<@'",&'9$,&'&"4*+-=(%0<<.-((&$".&+'

V-/%&'9&$(*+2-.."I)'"`&'<@,)$,"(%&+%"-2("9$"4%)<&"LD

P9%" =&$" P9$9.-2T" )$=" P-39.-2J&'%&$" =&'" &9$I&2$&$" M9$<2)((,'ig&$" /&$$%" .-$" =9&

M3%'&.I)(%O$=&"=&'">?>D"P-$"+-%"-;&'"$0*+"/&9$&"L$<0'.-%90$"=-'@;&'S")$%&'"J&2*+&$

V&%'9&;(TV&=9$,)$,&$" =9&" >?>" +-)1%(O*+29*+" -';&9%&%D" 8-<@'" ;'-)*+%" .-$" :&$$%$9(

@;&'"=9&"`&'%&92)$,&$"=&'"&9$I&2$&$"M9$<2)((T_'ig&$D"8-<@'"J&'=&$"j&J&92("P9%%&2T")$=

P&=9-$J&'%&" ;&(%9..%" )$=" .9%&9$-$=&'" B&',29*+&$D" A)(O%I29*+" J&'=&$" =9&

c9(%0,'-..&" &'(%&22%S" =-" &9$&" k;&'&9$(%9..)$," B0$" P9%%&2J&'%" )$=" P&=9-$" (0J0+2

a0'.-2B&'%&92)$,S" &'+i+%&" >$I-+2" B0$" M3%'&.J&'%&$" -)<" ;&9=&$" 4&9%&$" -2(" -)*+

,2&9*+.Og9,&" `&'%&92)$," =&'" R&'%&" ;&=&)%&$" /-$$D" M9$&" _2&9*+B&'%&92)$," =&'

K-'-.&%&'TR&'%&" 9(%" &+&'" )$J-+'(*+&9$29*+S" J-(" (9*+" =)'*+" =9&" >)(J&'%)$," =&'

c9(%0,'-..&";&(%O%9,%D">)*+";&0;-*+%&%".-$"$9*+%"=-(",&.&9$(-.&",&+O)<%&">)<%'&%&$

B0$" ;&(0$=&'(" +0+&$" )$=" ;&(0$=&'(" $9&='9,&$" R&'%&$" <@'" &9$&" M9$<2)((T_'ig&D" 8-(

+&9g%S" =-((" =&'" `&',2&9*+" =&'" P9%%&2" )$=" P&=9-$J&'%&" =)'*+-)(" -)('&9*+&$=" 9(%D" L$

N-;&22&"!Tb"J&'=&$";&9=&"R&'%&",&,&$@;&',&(%&22%D
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N-;D"!TbW P9%%&2J&'%&")$="P&=9-$&"=&'"&9$I&2$&$"M9$<2)((TK-'-.&%&'

4N#UM"L 4N#UM"LL

P9%%&2J&'% P&=9-$ P9%%&2J&'% P&=9-$

X4VTU'-*+%"Y/,Z HbHE HGdE CHE6 C!bb

V4VTU'-*+%"Y/,Z d6CG ddHb 6dC H!C

X4VT4>TU'-*+%"Y/,Z CHHG C!!G 7dH E76

V4V[X4V"Y/,Z GS6b7 GS6dG GSdCd GSdQd

KL"Y/,Z QdSd C7SE CHSE CQSd

`RA"Y+Z C6S6 C6SQ QHSC Q!S!

>\]"Y/,Z QHSG QCSQ

^&)*+%;-/%&'9&$"Y_^Z Hd !H

4-)&'(%0<<"Y.,[2Z CSE QSG HSC HS!

_&(-.%Ta"Y/,Z CHb C!G CHSH CdSC

a\QTa"Y/,Z CHSH ESC CESC bSC

a\bTa"Y/,Z bCSC C6Sb C!SG 6Sd

acdTa"Y/,Z CC!Sd CGdSC 6GSC !bSG

_&(-.%TK"Y/,Z CdSC ESG HSC bSQ

K\dTK"Y/,Z CSH GS! CSQ GSH

N4"Y/,Z QQGdH QC7CG bHbHH bd6Qb

0',N4"Y/,Z C!7bG C!7bH QHCEC QHCbH

N&.1&'-%)'"YeXZ QdSb QbS6 QQSd QCSb

P-$"&'/&$$%"B0'J9&,&$=",)%&"k;&'&9$(%9..)$,&$"IJ9(*+&$"=&$"P9%%&2J&'%&$")$="=&$

P&=9-$&$S" 9$(;&(0$=&'&" ;&9" =&$" 4)..&$TK-'-.&%&'$" )$=" 4*+2-..TP-gI-+2&$" 9$

4%)<&" LS"J0";&9=&"R&'%&").".-39.-2"!l"B0$&9$-$=&'"-;J&9*+&$D"8-;&9" 9(%" <-(%"-22&$

M9$<2)((T_'ig&$",&.&9$S"=-(("=&'"P&=9-$" 9$"V&I),"-)<"=&$"P9%%&2J&'%"I)"$9&='9,&'&$

R&'%&$" B&'(*+0;&$" 9(%D" 8-(" ;&=&)%&%S" =-((" .&+'" R&'%&" 9$" =&'" )$%&'&$" cO2<%&" =&(

4%'&);&'&9*+(" 29&,&$" -2(" 9$" =&'" 0;&'&$D" 89&(" 9(%" j&=0*+" ;&9" =&$" &9$I&2$&$" M9$<2)((T

K-'-.&%&'$"B&'(*+9&=&$"(%-'/"-)(,&1'O,%S"(0"=-(("&(";&9"&9$9,&$"_'ig&$"/-)."-)<%'9%%D
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V&9" =&$" (1&I9<9(*+&'&$" M9$<2)((T_'ig&$" J9&" K+&$029$=&3T4%0<<&S" 4%9*/(%0<<" )$=

K+0(1+0'" 2-((&$" (9*+" &'+&;29*+&" #$%&'(*+9&=&" IJ9(*+&$" P9%%&2J&'%" )$=" P&=9-$

<&(%(%&22&$D"89&".&9(%&$"R&'%&"<@'"=9&(&"K-'-.&%&'"29&,&$"9.")$%&'&$"4%'&);&'&9*+S")$=

$)'"J&$9,&"N-,&"J&9(&$"+0+&"V&2-(%)$,&$" =9&(&'"M9$<2)((T_'ig&$" -)<D"89&(&"4*+9&<&

=&'" `&'%&92)$," 9(%" 9$" >;;92=)$," !TC" -." V&9(19&2" =&(" K-'-.&%&'(" KL" 9$" 4%)<&" LL

=-',&(%&22%D

!""#""

!#"

!""

#"

"

$%&'()*+,-.,/%%
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>;;-)"&9$&"10(9%9B&")$=" <@'"=&$"X4VT4>T>;;-)"&9$&"$&,-%9B&":0''&2-%90$D"8-;&9" 9(%

=&'"R&'%"=&(":0''&2-%90$(/0&<<9I9&$%(".9%"TGS!!C"<@'"=&$"X4VT4>T>;;-)"B9&2"+i+&'"-2(

=&'"<@'"=&$"X4VT>;;-)f"=&'"&'(%&"A)(-..&$+-$,"9(%"-2(0"(%-%9(%9(*+"B9&2"-;,&(9*+&'%&'D

`&',2&9*+%".-$"=9&"M',&;$9((&"&9$&("V&%'9&;(TK-'-.&%&'"9$";&9=&$"4%)<&$S"&'/&$$%".-$S

=-((" -)*+" +9&'S" .9%" &9$&'" >)($-+.&S" =9&" :0''&2-%90$(/0&<<9I9&$%&$" =9&" ,2&9*+&$

`0'I&9*+&$" -)<J&9(&$D" 89&" >)($-+.&" ;92=&%" -)*+" +9&'" =&'" M9$<2)((TK-'-.&%&'

V4V[X4VD" L$" 4%)<&" L" 9(%" &'" $&,-%9BS" J&$$".-$" =&$" X4VT4>T>;;-)" -2(" >;;-),'ig&

;&%'-*+%&%S"9$"4%)<&"LL"+9$,&,&$"J&9(%"&'"<@'"-22&">;;-),'ig&$"&9$"10(9%9B&("`0'I&9*+&$

-)<D" 89&(&(" )$%&'(*+9&=29*+&" `&'+-2%&$" 2O((%" (9*+" .9%" =&$" )$%&'(*+9&=29*+&$

R&'%&;&'&9*+&$" =9&(&'" _'ig&" 9$" ;&9=&$" 4%)<&$" &'/2O'&$D" 40" J9'=" =&'" 4%'&);&'&9*+" 9$

4%)<&"L"=)'*+"=9&"R&'%&"GSbd7")$="GS7E6";&,'&$I%S"L$"4%)<&"LL"=)'*+"GSGQbE")$="GS6bGdD
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K'@<%".-$"-)<":0''&2-%90$&$"IJ9(*+&$"=&$"&9$I&2$&$"M9$<2)((T_'ig&$S"2-((&$"(9*+"-)*+

+9&'" (%-%9(%9(*+" (9,$9<9/-$%&"A)(-..&$+O$,&" IJ9(*+&$" IJ&9"_'ig&$" <&(%(%&22&$D"8-;&9

%'&%&$" .&9(%&$(" &'J-'%&%&" :0''&2-%90$&$" -)<S" J9&" =9&" IJ9(*+&$" =&$" X4V" )$=" V4VT

U'-*+%&$S"J0"=&'"/-)(-2&"A)(-..&$+-$,"-)<"=&'"c-$="29&,%D"M("&',&;&$"(9*+"-;&'"-)*+

A)(-..&$+O$,&"J9&" =9&" IJ9(*+&$"K+&$029$=&3" )$="N&.1&'-%)'" 9$"4%)<&" LS"J0" /&9$&

:-)(-29%O%",&<)$=&$"J&'=&$"/-$$")$="=9&"-2("I)<O229,"-)<%'&%&$=&":0''&2-%90$"-$I)(&+&$

9(%D

M9$&" B022(%O$=9,&" k;&'(9*+%" =&'" M',&;$9((&" =&'" :0''&2-%90$(-$-25(&" <9$=&%" (9*+" 9.

>$+-$,D

!6@6767! A('-..%#G-''(#+,:%&,L&+%<#9''%,:%&,K0&&%2-$90#'-#-25'%

8)'*+"=9&":0''&2-%90$(-$-25(&"2O((%"(9*+"=9&">$I-+2"=&'"K-'-.&%&'"&9$(*+'O$/&$S"9$=&.

K-'-.&%&'".9%"R9'/)$,"-)<"=-(">;;-)B&'+-2%&$"B0$"=&$&$"0+$&"M9$<2)((")$%&'(*+9&=&$

J&'=&$D

8&'"V4VT>;;-)"(*+&9$%"9$"V&I),"-)<"=9&")$%&'()*+%&$"V&%'9&;(TK-'-.&%&'"&9$&"'&2-%9B

'0;)(%&"_'ig&"I)"(&9$D

8-"=-(">;;-)B&'+-2%&$"9$"4%)<&"L"B0$"J&$9,&'"M9$<2)((TK-'-.&%&'$"-;+O$,%S"/-$$"4%)<&

LL"-2("/'9%9(*+&'&"4%)<&"-$,&(&+&$"J&'=&$D

!6@6@! M-&9-#H-#-25'%,N=OPM=Q

U@'"=9&">$J&$=)$,"=&'"`-'9-$I-$-25(&"J9'=" =&'"4%'&);&'&9*+" =&'"M9$<2)((TK-'-.&%&'

-)<,&%&92%" 9$" j&J&92(" <@$<" #$%&',')11&$" 0=&'" ^&B&2D" c9&';&9" &'<02,%" =9&

#$%&',')11&$;92=)$,"J9&=&'" -)<" IJ&9">'%&$S" &9$.-2" (0S" =-(("=&'"4%'&);&'&9*+" 9$" <@$<

,2&9*+",'0g&"4&,.&$%&")$%&'%&92%"J9'=")$="&9$.-2"(0S"=-(("j&=&"#$%&',')11&",2&9*+"B9&2&

R&'%&" ;&9$+-2%&%D" 89&" _'&$IJ&'%&" =&'" &9$I&2$&$" #$%&',')11&$" (9$=" <@'" ;&9=&

#$%&'%&92)$,(J&9(&$" 9." >$+-$," %-;&22-'9(*+" -)<,&<@+'%D" 89&" >)(J9'/)$," =9&(&'

B&'(*+9&=&$&$"`0',&+&$(J&9(&$S"-)<"=9&";&'&9%("/)'I"9$":-19%&2"b"&9$,&,-$,&$"J)'=&S

J9'="+9&'"$0*+.-2("-)(,9&;9,"&'2O)%&'%D
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8-(" ,&JO+2%&" 49,$9<9/-$I$9B&-)" 9(%" 7!lS" =D+D" =9&" a)22+510%+&(&" J9'=" ;&9;&+-2%&$S

(02-$,&"$9*+%"<@'"=9&">2%&'$-%9B+510%+&(&"&9$&"R-+'(*+&9$29*+/&9%"B0$".9$=&(%&$("7!l

;&(%&+%D"8-$$";&=&)%&$"1TR&'%&")$%&'"GSG!S"=-(("(9*+"9$";&I),"-)<"=9&"&$%(1'&*+&$=&$

>;;-)TR&'%&".9$=&(%&$("&9$&"#$%&',')11&"B0$"=&$"-$=&'&$"(9,$9<9/-$%")$%&'(*+&9=&%D

#." =&$" M9$<2)((" =&(" j&J&92(" )$%&'()*+%&$" 45(%&.TK-'-.&%&'(" I)" o)-$%9<9I9&'&$S" J9'=

=&'"εQTR&'%",&;92=&%D"M'",9;%" -$S"J&2*+&'">$%&92"=&'"_&(-.%(%'&))$,"-)<"=&'"4%'&))$,

=&'"j&J&929,&$"M9$<2)((T_'ig&";&')+%D

A)$O*+(%" J&'=&$" =9&" :0$(&o)&$I&$" =&'" B&'(*+9&=&$-'%9,&$" #$%&',')11&$;92=)$,

+9$(9*+%29*+" =&(" =-.9%" B&';)$=&$&." L$<0'.-%90$(,&J9$$(" B&'-$(*+-)29*+%D" 89&

>;;92=)$," !Tb" I&9,%" &3&.12-'9(*+" &9$&" ,'-1+9(*+&"8-'(%&22)$," =&'j&$9,&$" M',&;$9((&

-)("=&'">a\`>S"J&2*+&"=9&">)(J9'/)$,"=&'")$%&'(*+9&=29*+&$"^&B&2;92=)$,";&(0$=&'(

B&'=&)%29*+&$D"U@'"=9&"M9$<2)((T_'ig&"V4V[X4V")$="=&$"X4VT>;;-)" 9$"4%)<&" LL" (9$=

=9&" M',&;$9((&" <@'" ,2&9*+(%-'/&" V&(&%I)$," =&'" #$%&',')11&$" !Tb-" ;IJD" ;&9" ,2&9*+

,'0g&$"L$%&'B-22&$"!Tb;"=-',&(%&22%D"8-;&9"(9$="=9&"_'&$IJ&'%&"=&'"#$%&',')11&$")$%&'

^&B&2")$="=&'&$"V&(&%I)$,((%O'/&$")$%&'"a"-$,&,&;&$D"U&'$&'"(9$="=&'"P9%%&2J&'%"=&'

X4VT>;;-)'-%&" mP&-$n" <@'" j&=&" #$%&',')11&" )$=" =9&" =-I),&+i'9,&

4%-$=-'=-;J&9*+)$," m4%8&Bn" -)<,&<@+'%D" >)<" =&'" 29$/&$" 4&9%&" (9&+%" .-$" =9&

`&'%'-)&$(9$%&'B-22&"=&'"P9%%&2J&'%&D
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a)
                                            Individual 95% CIs For Mean

Level               N    Mean   StDev   ------+---------+---------+---------+
1 [0,024-0,327]    102   11.36   33.99   (-*--)
2 [0,327-0,397]    104   40.90   17.23                     (--*-)
3 [0,397-0,447]    101   44.52   14.06                       (--*-)
4 [0,447-0,516]    102   52.32   13.24                            (--*-)
5 [0,516-0,731]     98   61.00   12.15                                  (-*--)
                                         ------+---------+---------+---------+
                                        16        32        48      64

b)
                                           Individual 95% CIs For Mean

Level               N      Mean  StDev  -----+---------+---------+---------+-
1 [0,024-0,165]     28   -3.61   36.71   (--*-)
2 [0,165-0,306]     60   19.07   27.56             (-*)
3 [0,306-0,448]    229   43.70   15.33                        *)
4 [0,448-0,589]    163   55.71   12.23                            (*)
5 [0,589-0,731]     41   64.17   13.52                              (--*-)
                                        -----+---------+---------+---------+-
                                             0        25        50        75

>;;D!TbW 8-'(%&22)$," =&'" #$%&',')11&$" -)(" =&'" >a\`>" <@'" V4V[X4V" )$=" X4VT

>;;-)" 9$"4%)<&" LL";&9"-n",2&9*+(%-'/&'"V&(&%I)$,"=&'"#$%&',')11&$")$=";n

;&9",2&9*+",'0g&$"L$%&'B-22&$D

R9'="=&'"4%'&);&'&9*+"=&'"V4V[X4VTR&'%&"9$",2&9*+"(%-'/";&(&%I%&"4&,.&$%&"-)<,&%&92%S

(%&+&$"$)'"=9&"M',&;$9((&"-)(">;;92=)$,"!Tb-"I)'"`&'<@,)$,D"L."<02,&$=&$"N&3%"J9'=

=9&(&"`0',&+&$(J&9(&".9%"-n"-$,&,&;&$S"=9&"#$%&'%&92)$,"9$",2&9*+",'0g&"L$%&'B-22&".9%

;nD"89&">)(J&'%)$,"&',9;%S"=-((".-$";&9."k;&',-$,"B0$"^&B&2"C"I)"^&B&2"QS"-2(0";&9

&9$&'" M9$(%&22)$," =&'" V4V[X4VT`&'+O2%$9((&" -)<" @;&'" GSbQ6S" &9$&" `&';&((&')$," =&'

.9%%2&'&$">)(;&)%&")."Q7lS"$O.29*+"B0$"CCl"-)<"dGlS"&'I9&2%D"M9$&"J&9%&'&"M'+i+)$,

=&(" V4V[X4VTR&'%(" <@+'%" &'(%" ;&9." k;&',-$," B0$" ^&B&2" b" I)" ^&B&2" dS" -2(0" ;&9

V4V[X4VTR&'%&$" 0;&'+-2;" B0$" GSdd6S" J9&=&'" I)" (9,$9<9/-$%" )$%&'(*+9&=29*+&$

>;;-)'-%&$S" )$="IJ-'" I)" &9$&'"M'+i+)$,")."El"B0$"=)'*+(*+$9%%29*+"ddl"-)<" !QlD

4*+29&g29*+"<@+'&$"V4V[X4VT`&'+O2%$9((&"@;&'"GS!CH"$0*+.-2("I)"&9$&'"`&';&((&')$,

=&(" X4VT>;;-)(" -)<" =)'*+(*+$9%%29*+" HClD" `&',2&9*+%" .-$" =9&" L$%&'B-22;'&9%&$" =&'

&9$I&2$&$"#$%&',')11&$S"&'/&$$%".-$S"=-(("(9&"<@'"^&B&2"QS"b")$="d".9%"GSG6S"GSG!")$=

GSG6"O+$29*+"(9$=D"L."_&,&$(-%I"=-I)"(9$="=9&j&$9,&$"<@'"^&B&2"C")$="!".9%"GSb")$="GSQQ

)$,&<O+'"B9&'".-2"(0",'0gD"89&(&(";&=&)%&%S"=-((".-$"<@'"=&$"R&'%&;&'&9*+S"=&'"=)'*+

=9&"#$%&',')11&$"Q";9("d";&(*+'9&;&$"J9'=")$="=&'"-$$O+&'$="(0",'0g"9(%"J9&"=&'"B0$

^&B&2"!S"=9<<&'&$I9&'%&'&"L$<0'.-%90$&$"+9$(9*+%29*+"=&'"X4VT>;;-)J&'%&"&'+O2%"-2("<@'
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=9&" O)g&'&$"?&,90$&$"=&("4%'&);&'&9*+(D"P-$"-$-25(9&'%" -)<"=9&(&"R&9(&" =&$"V&'&9*+

+0+&'" R&'%&=9*+%&$" (&+'" ,&$-)S" j&=0*+" I)" ^-(%&$" =&'" V&'&9*+&" ,&'9$,&'

P&((J&'%=9*+%&D

M'<02,%" =9&" #$%&'%&92)$," =&'"P&((J&'%&" 9$" ,2&9*+" ,'0g&" L$%&'B-22&S" &'+O2%" .-$" =9&" 9$

>;;92=)$,"!Tb;"=-',&(%&22%&$"M',&;$9((&D"M("2O((%"(9*+"<&(%(%&22&$S"=-((";&9"(&+'"/2&9$&$

V4V[X4VT`&'+O2%$9((&$" )$%&'+-2;" B0$" GSCH!" +-)1%(O*+29*+" $&,-%9B&" >;;-)'-%&$

-)<%'&%&$D" 89&(&" L$<0'.-%90$" ;2&9;%" ;&9" =&'" M9$%&92)$," 9$" ,2&9*+" (%-'/" ;&(&%I%&

#$%&',')11&$"B&';0',&$D"8-'@;&'"+9$-)("&'/&$$%".-$S"=-(("=&'"k;&',-$,"B0$"^&B&2"C

I)" ^&B&2" Q".9%" &9$&'" A)$-+.&" =&'" X4VT>;;-)'-%&$" )." QQlS" $O.29*+" B0$" Fbl" -)<

C7l"&9$+&',&+%D"AJ-'"&',9;%"-)*+"=9&")$%&'"-n"-$,&,&;&$&"8-'(%&22)$,"=&'"M',&;$9((&S

=-(("$9&='9,&"V4V[X4VT`&'+O2%$9((&"I)",&'9$,&$"X4VT>;;-)'-%&$"<@+'&$S"=&'"V&'&9*+

)$%&'"GSbQ6"J9'="j&=0*+"$9*+%"J&9%&'"=9<<&'&$I9&'%S"(0"=-(("+9&'"=&'"&'JO+$%&">;<-22"=&'

X4VT>;;-)'-%&" ;&9" V4V[X4VT`&'+O2%$9((&$" $9*+%" &'.9%%&2%" J&'=&$" /-$$D" V&9

V&%'-*+%)$,"=&'"#$%&',')11&"b"I&9,%"(9*+S"=-(("(9&".9%"QQ7"R&'%&$"(&+'"(%-'/";&(&%I%"9(%D

L$" 9+'" (9$=" <-(%" =9&"cO2<%&" -22&'"R&'%&" ;&9$+-2%&%S" 0+$&" =-((" +9&'" $O+&'&" >;(%)<)$,&$

,&.-*+%"J&'=&$D"M9$"O+$29*+&'"R&'%&;&'&9*+"J9'=")$%&'"-n".9%"=&$"IJ&9"#$%&',')11&$

^&B&2" Q" )$=" ^&B&2" bS" ;&(*+'9&;&$D"8-" ;&9=&" ^&B&2" (9*+" $9*+%" (9,$9<9/-$%" B0$&9$-$=&'

)$%&'(*+&9=&$S" 9(%" =&'" L$<0'.-%90$(,&J9$$" <@'" =9&(&$" R&'%&;&'&9*+" ;&9" ;&9=&$

#$%&'%&92)$,(-'%&$",2&9*+D"89&(",92%"$-%@'29*+"$)'"<@'"=-("+9&'"-$,&,&;&$&"V&9(19&2")$=

9(%" 9."`0'-)(" $9*+%" ;&/-$$%D" V&%'-*+%&%".-$" =&$" 0;&'&$" 4%'&);&'&9*+S" (9$=" 9$" -n" -22&

R&'%&"-;"GS!CH"9$"&9$&'"#$%&',')11&"I)(-..&$,&<-((%D" L$"=9&(&."U-22" 2-((&$"(9*+".9%

HCl" =9&" +i*+(%&$" X4VT>;;-)'-%&$" ;&9" V4V[X4VTR&'%&$" @;&'" GS!CH" &'I9&2&$D" _&+%

.-$" j&%I%" J9&=&'" @;&'" I)" ;nS" 2-)%&%" =-(" M',&;$9(S" =-((" =9&" V4V[X4VT`&'+O2%$9((&

0;&'+-2;" B0$" GS!E7" .9%" =)'*+(*+$9%%29*+&$" >;;-)'-%&$" B0$" Hdl" I)" =&$" ;&(%&$

M',&;$9((&$"<@+'&$D"8-"(9*+"=-("P-39.)."-."0;&'&$"?-$="=&("4%'&);&'&9*+(";&<9$=&%

)$="=9&(&'",2&9*+I&9%9,"$9*+%"=9&"+i*+(%&"R&'%&=9*+%&"-)<J&9(%S"9(%"+9&'"&9$&">)<%&92)$,

$-*+";n"B0'%&92+-<%&'D"89&("I&9,%"(9*+"-22&'=9$,("=)'*+"=9&">)(J&'%)$,"=&'">a\`>D"U@'

-$=&'&"`&'2O)<&S"J9&";&9(19&2(J&9(&"=-(">)<%'&%&$"&9$&("P-39.).("0=&'"=-("M''&9*+&$

&9$&("_'&$IJ&'%("mB,2D":-19%&2"bS">;;D"bTQn"9."V&'&9*+"+0+&'"P&((J&'%=9*+%&S"0=&'";&9

-$=&'&$"`&'%&92)$,&$"=&'"P&((J&'%&"/-$$"&("B0'%&92+-<%&'" (&9$S"$-*+"-n" I)")$%&'%&92&$

)."&9$"P-39.)."0=&'"&9$&$"p:$9*/q".i,29*+(%",&$-)"I)"&'.9%%&2$D
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8-" )$%&'" -n" =9&" &9$I&2$&$"#$%&',')11&$" ,2&9*+" (%-'/" ;&(&%I%" (9$=" )$=" =9&">$I-+2" =&'

P&((J&'%&"9$"=9&"V&'&*+$)$,"=&'"4%-$=-'=-;J&9*+)$,&$".9%"&9$,&+%S"2-((&$"(9*+")$%&'

-n" =9&" 4%-$=-'=-;J&9*+)$,&$" =9'&/%" .9%&9$-$=&'" B&',2&9*+&$D" ^9&,&$" =-$$

#$%&',')11&$" .9%" $9*+%" (9,$9<9/-$%" )$%&'(*+9&=29*+&$" P9%%&2J&'%&$" -;&'

)$%&'(*+9&=29*+&$" 4%-$=-'=-;J&9*+)$,&$" B0'S" (9$=" $9&='9,&'&" 4%-$=-'=-;J&9*+)$,&$

,2&9*+;&=&)%&$=".9%"'0;)(%&'&$"V&'&9*+&$D"#$%&'";n"+9$,&,&$"2-((&$"(9*+"-)<"_')$="=&'

,2&9*+&$" L$%&'B-22,'ig&" =9&" &9$I&2$&$" P9%%&2J&'%&" IJ&9&'" -)<&9$-$=&'<02,&$=&'

#$%&',')11&$"B&',2&9*+&$D"40"2O((%"(9*+"9."0;&$"-$,&,&;&$&$"V&9(19&2"&'/&$$&$S"=-((

=9&" `&';&((&')$," =&(" X4VT>;;-)(" =)'*+" M'+i+)$," =&'" V4V[X4VTR&'%&" .9%

(%&9,&$=&$" >;(02)%J&'%&$" =&'" V4V[X4VTR&'%&" 9..&'" $9&='9,&'" J9'=D" V'9$,%" &9$

k;&',-$,"B0$"^&B&2"C"I)"^&B&2"Q"&9$&"`&';&((&')$,"=&'"=)'*+(*+$9%%29*+&$">;;-)'-%&

)." QQl" .9%" (9*+S" J-(" (9*+" =)'*+" `&',2&9*+" =&'" 9$" >;;92=)$," !Tb;" )$%&'" .&-$

-$,&,&;&$&$" P9%%&2J&'%&" &',9;%S" (9$=" -2(" `&';&((&')$,&$" ;&9" =&$" <02,&$=&$

k;&',O$,&$"QblS"CQl")$=7"l"-)(I).-*+&$D

M(" 2O((%" (9*+" -2(0" I)(-..&$<-((&$S" =-((" =9&" >)<%&92)$," =&(" 4%'&);&'&9*+(" -)<" ;&9=&

>'%&$"&9$&$")$%&'(*+9&=29*+&$"L$<0'.-%90$(,&J9$$".9%"(9*+";'9$,%D

r&" $-*+" U'-,&(%&22)$," .)((" =-+&'" &$%(*+9&=&$" J&'=&$S" J&2*+&" >)<%&92)$," j&J&92(

B0'%&92+-<%&'"&'(*+&9$%D"U@'"&9$&"&'(%&"#$%&'()*+)$,"&'(*+&9$%"&9$&"#$%&'%&92)$,"$-*+";n

,@$(%9,&'" I)" (&9$S" =-" +9&'" =&'" ,&(-.%&" V&'&9*+" ,2&9*+" (%-'/" ,&J9*+%&%" J9'=DD" 8&'

.-39.-2&" L$<0'.-%90$(,&J9$$" J9'=" )$%&'" >$J&$=)$," ;&9=&'" `-'9-$%&$" &'I9&2%D" >)(

=9&(&." _')$=" &'<02,%" =9&" >)(J&'%)$," $-*+" ;&9=&$" `-'9-$%&$S" =9&" -)*+" ;&9=&" I)'

_&$&'9&')$,"=&'"M',&;$9((&"+&'-$,&I0,&$"J&'=&$D

:&$$I-+2&$S".9%" =&$&$" =-("M',&;$9(" =&'">a\`>";&(*+'9&;&$"J9'=S" (9$=" =&'" 1TR&'%

)$=" εQD" V&9=&" R&'%&" (9$=" 9$" =&'" <02,&$=&$" N-;&22&" !TH" <@'" =9&" $-*+" =&'

:0''&2-%90$(-$-25(&" $0*+" B&';2&9;&$=&$" M9$<2)((T_'ig&$" -)<,&<@+'%S" J0;&9" =9&

#$%&'%&92)$,"=&("R&'%&;&'&9*+("9$",2&9*+",'0g&"L$%&'B-22&"&'<02,%&D

M9$&"B022(%O$=9,&"N-;&22&S"=9&";&9=&"#$%&'%&92)$,(B-'9-$%&$")$="=9&"M',&;$9((&"<@'"-22&

M9$<2)((T_'ig&$";&9$+-2%&%S"<9$=&%"(9*+"9.">$+-$,D
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N-;D"!THW M',&;$9((&" =&'" `-'9-$I-$-25(&" ;&9" M9$%&92)$," =&'" 4%'&);&'&9*+&" 9$" ,2&9*+

,'0g&" L$%&'B-22&" <@'"=9&"$-*+"=&'":0''&2-%90$(-$-25(&" B&';29&;&$&$"M9$<2)((T

_'ig&$

4%)<&"L

X4VT>;;-) V4VT>;;-) X4VT4>T>;;-)

1TR&'% εQTR&'% 1TR&'% εQTR&'% 1TR&'% εQTR&'%
X4VTU'-*+% sGSGGC 7SQ sGSGGC CQSC

V4VTU'-*+% sGSGGC ESQ GSGG6 QS6

X4VT4>TU'-*+% GSGG7 QSH GSC!Q CSb sGSGGC d!SC

V4V[X4V GSCEH CSQ sGSGGC bGS6

4-)&'(%0<< sGSGGC QSH sGSGGC Q!SH GSGGC CbSb

a\bTa GSdGE GSE GSd!7 GS6

_&(-.%TK"Y/,Z GS!!6 GSH

K\dTK"Y/,Z GSG!G CSQ

acdTa"Y/,Z GSGC! QSd GSGG6 QS6 GSGHH CS6

N4"Y/,Z GSGdG CSH GSGQd CSE

\',N4"Y/,Z GSGEC QSE GSGCG dS6S

4%)<&"LL

X4VT>;;-) V4VT>;;-) X4VT4>T>;;-)

1TR&'% εQTR&'% 1TR&'% εQTR&'% 1TR&'% εQTR&'%
X4VTU'-*+% sGSGGC CHS7 GSGbC QSC sGSGGC C!Sd

V4VTU'-*+% sGSGGC C6SH GSGCH QSd sGSGGC ES6

X4VT4>TU'-*+% GSGQE QSC sGSGGC ESC

V4V[X4V sGSGGC d!S! sGSGGC dbS! sGSGGC CQSQ

4-)&'(%0<< sGSGGC QGS6 sGSGGC QGSH sGSGGC C!S6

KL"Y/,Z GSd!C GS6 GSCHC CSb

`RA GSGQQ QSQ GSGGC bS!

_&(-.%Ta"Y/,Z sGSGGC HSG GSGbQ QSQ GSGCd QSH

acdTa"Y/,Z sGSGGC !S! GSGdE CS7 GSGQ7 QSC

_&(-.%TK"Y/,Z GSdG7 GSE GSdGH GSE GSb!G GS7

K\dTK"Y/,Z GSHGC GS!

N4 GSGCQ QS! GSGGH QS7

0',N4 GSGd! dSG

N&.1&'-%)' sGSGGC !GS6 sGSGGC QGSC sGSGGC dQSC
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84;E=<<-(S" P9%">$(%&9,&$" =&'"84;ET&-)*$%#" ;9(" HHHG" /," &'+i+%" (9*+" X4VT

>;;-)'-%&" B0$" =)'*+(*+$9%%29*+" 6El" -)<" E6l" )$=" ;2&9;%" ;&9

J&9%&'&'"X4VTU'-*+%TA)$-+.&"/0$(%-$%D

V&9";4;ET&-)*$%#"0;&'+-2;"B0$"b!GG"/,"2-((&$"(9*+".9%"EHl"=9&

+i*+(%&$" >;;-)'-%&$" ;&0;-*+%&$D" 8-'@;&'" +9$-)(" +-%" =9&" V4VT

U'-*+%" ;9(" I).".-39.-2" ;&0;-*+%&%&$"R&'%" B0$" CQbEd" /," /&9$&

>)(J9'/)$,&$D"CbC"R&'%&"29&,&$")$%&'"b!GGD

84;E4=ET&-)*$%#" @;&'" QdGG" /," <@+'&$" I)" 2&9*+%" &'+i+%&$

>;;-)'-%&$D"\;J0+2" (%-%9(%9(*+" (9,$9<9/-$%S" 9(%" =9&(&'"M9$<2)((".9%

&9$&'" `&';&((&')$," B0$" bl" )$=" 4%-$=-'=-;J&9*+)$,&$" 9$

=011&2%&'"_'ig&$0'=$)$,"1'-/%9(*+"/-)."B0$"V&=&)%)$,D

V&9."K-'-.&%&'"4-(%&'$0GG,I&9,%"(9*+";&9":0$I&$%'-%90$&$"@;&'"Q

.,[2"&9$&"/0$%9$)9&'29*+&">;$-+.&"=&'">;;-)2&9(%)$,D"M("(&9"+9&'

$0*+.-2("=-'-)<"B&'J9&(&$S" =-((" =9&"4-)&'(%0<</0$I&$%'-%90$" &9$&

>'%" L$=9/-%0'<)$/%90$" +-%D" V&9" (*+2&*+%&$" >;;-)2&9(%)$,&$" 2-((&$

(9*+"+0+&"4-)&'(%0<</0$I&$%'-%90$&$";&0;-*+%&$S"=-"=&'"I),&<@+'%&

4-)&'(%0<<" $9*+%" B022(%O$=9," -)<,&$0..&$" J9'=D" c0+&

4-)&'(%0<<J&'%&" (9$=" -2(0" $9*+%" =9&" #'(-*+&" (*+2&*+%&'

>;;-)2&9(%)$,"(0$=&'$"=9&"R9'/)$,D

V&9" OUVE4$9)/'$0GG" 2O((%" (9*+" %'&$=-'%9," ;&0;-*+%&$S" =-((

I)$&+.&$=&" >..0$9).,&+-2%&" .9%" -;$&+.&$=&$" >;;-)'-%&$

&9$+&',&+&$D

V&%'O,%"=9&"P-((&"W4".&+'"-2("QCDGGG"/,"I&9,&$"(9*+"2&9*+%"&'+i+%&

>;;-)J&'%&S" J0;&9" -)*+" +9&'" =&'" M9$<2)((" -)<" _')$=" +0+&'

4%-$=-'=-;J&9*+)$,&$"1'-/%9(*+"/-)."'&2&B-$%"9(%D
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;4;E=<<-(S" R&'=&$"4-(%&'$0GGEK0#H%#$&-$90#%#"@;&'"QSH".,[2"&''&9*+%S" 2O((%

(9*+" &9$&" `&''9$,&')$," =&'" >;;-)'-%&" B0$" 7Hl" -)<" EGl

;&0;-*+%&$D"8&'"M9$<2)(("=9&(&("K-'-.&%&'("9(%"(&+'"+0*+S"εQ";&%'O,%

Q!SHl

V&9."K-'-.&%&'"OUVE4$9)/'$0GG" &'+O2%".-$" <@'"R&'%&" ;9(" CQQ" /,

-2(" N'&$=" &9$&" `&''9$,&')$," =&'" >;;-)TR&'%&" .9%" A)$-+.&" =&(

>..0$9).,&+-2%(D"8-'@;&'"+9$-)(";2&9;%"=9&">;;-)'-%&"/0$(%-$%D

k;&'"=9&";9020,9(*+&$"#'(-*+&$"/-$$"-$"=9&(&'"4%&22&"$9*+%(",&(-,%

J&'=&$D

84;E4=E=<<-(S" R&'=&$"=9&"84;EX%&$%";&%'-*+%&%S" 2-((&$"(9*+";&9"U'-*+%&$")$%&'

d!GG" /," .9%" =)'*+(*+$9%%29*+" QHl" ;&(0$=&'(" $9&='9,&" X4VT4>T

>;;-)'-%&$";&0;-*+%&$D"\;&'+-2;"B0$"HHGG"/,"%'&%&$".9%".9%%2&'&$

R&'%&$")."!6l"=9&"+i*+(%&$">;;-)J&'%&"-)<D

U@'"=9&";4;ET&-)*$%#";9("HGGG"/," 2O((%" (9*+" &9$"/0$%9$)9&'29*+&'

>$(%9&,"=&'">;;-)'-%&$"B0$"bHl"-)<"!Cl".9%"I)$&+.&$=&$"V4VT

R&'%&$" ;&0;-*+%&$D" 8-'@;&'" +9$-)(" J9'/%" (9*+" =9&(&'" M9$<2)((T

K-'-.&%&'"$9*+%".&+'"-)(D

P9%" &9$&." εQTR&'%" B0$" d!l" I&9,&$" =9&" 84;E4=ET&-)*$%#" =&$

,'ig%&$" M9$<2)((" -)<" =9&" >;;-)'-%&$D" 8-;&9" %'&%&$" =9&" ,&'9$,(%&$

>;;-)J&'%&" .9%" =)'*+(*+$9%%29*+" 6l" ;&9" U'-*+%&$" )$%&'+-2;" B0$

CGGG"/,"-)<D"V&9"U'-*+%&$"IJ9(*+&$"CGGG"/,")$="CdGG"/,";&%'O,%

=9&".9%%2&'&">;;-)'-%&";&'&9%("dClD"V9("I)"X4VT4>TU'-*+%&$"B0$

Q!GG" 2O((%" (9*+" &9$"J&9%&'&'">$(%9&," =&'" >;;-)'-%&$" B&'I&9*+$&$S

=-'@;&'" +9$-)(" I&9,%" &9$&" J&9%&'&" A)$-+.&" /&9$&" (9,$9<9/-$%&

>)(J9'/)$,"-)<"=-(">;;-)B&'+-2%&$D

>)*+"=-(";4;Y84;EM%&*Z2$#9'"(%&22%"&9$&"J9*+%9,&"_'ig&"=-'S"9+'

εQTR&'%";&%'O,%" bGlD"8-;&9" <@+'&$" (%&9,&$=&"V4V[X4VTR&'%&" I)

(9$/&$=&$" >;;-)'-%&$D" V&(0$=&'(" =&)%29*+" J9'/%" (9*+" =-(" ;&9

R&'%&$"0;&'+-2;"B0$"GSEGC"J0"=9&".9%%2&'&$">;;-)'-%&$"B0$"dQl

-)<"CQl"-;$&+.&$D
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V&9." K-'-.&%&'" 4-(%&'$0GG, I&9,%" (9*+" ;&9" :0$I&$%'-%90$&$

0;&'+-2;"B0$"QSG".,[2"&9$">;;-)T>;<-22"B0$"=)'*+(*+$9%%29*+"!!l

-)<"QHlD

U@'"OUVE4$9)/'$0GG"2O((%"(9*+"-2("N&$=&$I"<&(%(%&22&$S"=-((";9("C6b

/,"acdTa"=9&"A)$-+.&"=&'"U'-*+%"&9$+&',&+%".9%"&9$&'">;$-+.&

=&'">;;-)J&'%&S"=-$-*+"J9'/%"(9&"(9*+"$9*+%".&+'"-)(D

V&9" W4EX%&$%#" 0;&'+-2;" B0$" QCGGG" /," 2O((%" (9*+" &9$&

>;;-)(%&9,&')$,"B0$"6l"B0$".9%%2&'&$"dCl"-)<"dEl"-)(.-*+&$D

V&%'-*+%&%".-$"=9&"M9$<2)((T_'ig&"0&+W4S" &'(*+&9$&$"R&'%&"@;&'

QdGGG"/,"B0'%&92+-<%D

!6@6@6@! A('-..%#G-''(#+,:%&,L&+%<#9''%,GR&,4$(G%,C

`&',2&9*+%" .-$" =9&" M9$I&2&',&;$9((&" <@'" =9&" B&'(*+9&=&$&$" >;;-),'ig&$S" 2O((%" (9*+

-22,&.&9$" <&(%(%&22&$S" =-((" <@'" +0+&" >;;-)'-%&$" &9$&" P9$=&(%;&2-=)$," =&'" >?>

,&,&;&$"(&9$".)((D">2(" (0,&$-$$%&"P9$=&(%<'-*+%&$" 2-((&$" (9*+"HHGG"/,"X4VTU'-*+%S
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4>T>;;-)"(022%&$"=9&"V4V[X4VTR&'%&")$;&=9$,%")$%&'"GSE"29&,&$D

!6@6@6D! L&+%<#9''%,GR&,4$(G%,CC

84;E=<<-(S" V&%'-*+%&%" .-$" =9&" 84;ET&-)*$" ;9(" bGGG" /,S" &'+i+%" (9*+" ;&9

A)$-+.&" =&'" U'-*+%TR&'%&" =9&" >;;-)'-%&S" J0;&9" ;&9" R&'%&$

0;&'+-2;" B0$" CdGG" /," I)(O%I29*+" &9$&" >;$-+.&" =&'

4%-$=-'=-;J&9*+)$," I)" ;&0;-*+%&$" 9(%D" 8-$-*+" %'&%&$" /&9$&

(9,$9<9/-$%&$"R9'/)$,&$".&+'"-)<D

U@'"=9&";4;ET&-)*$%#" 2O((%" (9*+" <&(%(%&22&$S"=-((" (9*+";&9"R&'%&$

@;&'" 7GG" /," =9&" +i*+(%&$" >;;-)TR&'%&" ;&0;-*+%&$" 2-((&$D

8-')$%&'" ;&0;-*+%&%" .-$" .9%" =)'*+(*+$9%%29*+" bHl" )." Q!l

B&'.9$=&'%&">;;-)'-%&$D
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>;;-)'-%&$D
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8L--(:&30L) HX[OH")&B="&e HX[OH")&B="/e

"""""""H//&$GZ-IJ(

@A%3('GZ-IJ(

T@1G

H//&$

1@1G

H//&$

T@1G

@H

H//&$

T@1G

H//&$

1@1G

H//&$

T@1G

@H

H//&$

T@1G

H//&$

1@1G

H//&$

T@1G

@H

H//&$

T@1GS-&B=3"aF+b

1@1GS-&B=3"aF+b

T@1G@HGS-C"aF+b

1@1pT@1

<7"aF+b

O]#"a=b

@&$(-%3L**"a'+p:b

Z(%&'3GX"aF+b

X[fGX"aF+b

X[mGX"aF+b

XV;GX"aF+b

Z(%&'3G<"aF+b

<[;G<"aF+b

Q@"aF+b

L-+Q@"aF+b

Q('9(-&3$-"asTb



!"""""""""""""""""#$%&''()*&%%$)+",(-".-+(/)0%%("$),"1(2(-3$)+"""""""""""""""""""""""""""""""""""""44!

!4G45! B'-*?'0;<+F>(+93#)'+H+#(,+93#)'+HH+0(('-<%?/+'0('-+I<%$'

SN-" ,()" O(-+:(0B=" ,(-" .-+(/)0%%(" 0))(-=&:/" (0)(-" <=&%(" +0:3" ,&%" 0)" H/%B=)033" !Cm

(-:M$3(-3(C

WM%%3"%0B=" *(%3%3(::()>",&%%")0B=3",(-"$)3(-%B=0(,:0B=("@3-($/(-(0B=",0("K-%&B=(" *N-",0(

O(-%B=0(,()&-30+F(03" ,(-" .-+(/)0%%(" 0%3>" %0)," @3$*(" 7" $)," @3$*(" 77" &:%" P(-%B=0(,()(

@A%3('("E$"/(3-&B=3()C"D0(".-+(/)0%%("*N-"/(0,("@3$*()"%0),"*N-"<=&%("7"$),"<=&%("77"0)

8&9";CfC6"$),"6CfCf"&$*+(*N=-3C

.%"20-,"=0(-")$-"&$*",()"O(-+:(0B=",(-".-+(/)0%%(",(-"O&-0&)E&)&:A%("(0)+(+&)+()>",&

,0(%(",&%".),(-+(/)0%"0))(-=&:/",(-"R(3=L,(",&-%3(::()C"D&/(0"2(-,()"/(0,("H-3()",(-

K)3(-+-$99()/0:,$)+"/(-NBF%0B=30+3C

#$"9-N*()"%0),"%L'03")$-",0(?()0+()"@A%3('G<&-&'(3(->",0("0)"@3$*("7"$),pL,(-"@3$*("77

%0+)0*0F&)3()" .0)*:$%%" &$*" ,0(" ?(2(0:%" /(3-&B=3(3(" H//&$&-3" =&/()C" <&-&'(3(->" ,0(" 0)

/(0,()"@3$*()"F(0)("@0+)0*0F&)E"&$*2(0%()>"/((0)*:$%%()",&%"H//&$P(-=&:3()")0B=3C

.q('9:&-0%B="20-,"=0(-",(-"<&-&'(3(-"1@1pT@1"$)3(-%$B=3"cP+:C"1(0%90(:"4>"8&9"!CfeC

.-" 0%3" 0)" <=&%(" 77" *N-" ,()" T@1G@HGH//&$" 0)" ,(-" @3$*(" 7" %0+)0*0F&)3" '03" )(+&30P(-

8L--(:&30L)" $)," 0)" @3$*(" 77" %0+)0*0F&)3" '03" 9L%030P(-" 8L--(:&30L)C" ]0(" /(-(03%" 0)" !Cf

&)+(+(/()>" $)3(-%B=(0,()" %0B=" ,0(" @3-($/(-(0B=(" 0)" /(0,()" @3$*()C" R&)" FI))3(" &:%L

&))(='()>" ,&%%" 0)" @3$*(" 7>" 2L" =L=("](-3(" 1@1pT@1" &$*3-(3()>" ,(-?()0+(" <&-&'(3(-G

1(-(0B="/(%B=-0(/()"20-,>",(-",0("=L=()"O(-=M:3)0%%("B=&-&F3(-0%0(-3"$),"0)"@3$*("77",(-

1(-(0B=>" ,(-" ,0(" )0(,-0+()"](-3(" B=&-&F3(-0%0(-3C" 7)%+(%&'3"2N-,(" &:%L" (0)"R&q0'$'

,$-B=:&$*()"2(-,()C"H$B=",0("()3%9-(B=(),()"1(3-&B=3$)+()"0)"<=&%("7>"'03")$-"(0)(-

%(=-" F:(0)()" @B=)033'()+(>" :&%%()" ,0(%(" O(-'$3$)+" E$C" K'" &$B=" ,0(%(" Q=(%(" E$

N/(-9-N*()>" 20-," )$)" ,(-" +('(0)%&'(" @3-($/(-(0B=>" &:%L" ,0(" @B=)033'()+(" /(0,(-

@3-($/(-(0B=("$)3(-%$B=3C"D&" %0B=" *N-"<=&%(" 7" 0)",('"@B=)033%3-($/(-(0B=")$-")LB="ff

/E2C"fj"](-3("/(*0),()>",0(",&))"0)"6"K)3(-+-$99()"&$*+(3(0:3"2(-,()>"0%3",&%".-+(/)0%

*N-" <=&%(" 7" )0B=3" &$%%&+(*M=0+C" .%" :M%%3" %0B=" &:%L" E$%M3E:0B=" *(%3%3(::()>" ,&%%" (0)(

+()N+(),"=L=("H)E&=:"PL)"](-3()"/(0"%L:B=()"1(3-&B=3$)+%2(0%()")L32(),0+"0%3C

D&=(-" 2(-,()" )$)" ,0(" 1(3-&B=3$)+()" *N-" <=&%(" 77" +(E(0+3C" D0(" @B=)033'()+(" /(0,(-

@3$*()" $'*&%%3" ,()" ](-3(/(-(0B=" 5>m;h" k" 5>`m4C" R&)" (-=M:3" &:%" .-+(/)0%" ,(-

O&-0&)E&)&:A%("*N-",()"T@1G@HGH//&$"0)"<=&%("77\
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@3$*("7\
Source     DF        SS        MS        F        P
BSB/CSB     4      4383      1096     3.28    0.012
Error     223     74583       334
Total     227     78965
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ----+---------+---------+---------+--
1          45     64.85     18.41                     (-------*------)
2          46     61.20     16.61                (------*-------)
3          46     57.98     20.34           (-------*------)
4          45     52.12     21.33   (------*-------)
5          46     55.57     13.83        (------*-------)
                                   ----+---------+---------+---------+--
                                     49.0      56.0      63.0      70.0

@3$*("77\

Source     DF        SS        MS        F        P
BSB/CSB     4      1743       436     0.71    0.589
Error     372    229764       618
Total     376    231507
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  --------+---------+---------+--------
1          78     14.70     24.50        (----------*----------)
2          76     11.80     23.65  (-----------*----------)
3          76     17.07     22.06             (----------*----------)
4          77     15.44     26.52          (----------*----------)
5          70     18.09     27.36              (-----------*-----------)
                                   --------+---------+---------+--------
                                           10.0      15.0      20.0

H//C"!G4\ HX[OH%" *N-" ,()" <&-&'(3(-" 1@1pT@1" *N-" /(0,(" @3$*()" 0)" <=&%(" 77" /(0

N/(-(0)%30''(),('"](-3(/(-(0B=

.%":M%%3"%0B="/(0",(-"1(3-&B=3$)+",(-"HX[OH%"*(%3%3(::()>",&%%"*N-"@3$*(" 77"E2&-"F(0)

%0+)0*0F&)3(-" .0)*:$%%" '(=-" PL-=&),()" 0%3d" *N-" @3$*(" 7" 2(0%3" ,(-" @A%3('G<&-&'(3(-

1@1pT@1" ?(,LB=" &$B=" *N-" ,()" -(,$E0(-3()" @3-($/(-(0B=" )LB=" (0)()" %0+)0*0F&)3()

.0)*:$%%"&$*C"1(0,(".-+(/)0%%("$)3(-%B=(0,()"%0B="&:%LC

SN-",()"T@1GH//&$>",(-"0)"@3$*("7")0B=3"%0+)0*0F&)3"0%3"$),"0)"@3$*("77"%0+)0*0F&)3"cP+:C

8&9C"6CfCfe>"20-,"/(0"K)3(-%$B=$)+",(-"@B=)033'()+(",0(%(%".-+(/)0%"&$*-(B=3"(-=&:3()C

R&)" (-'033(:3" &$B=" =0(->" 3-L3E" Y/(-(0)%30''$)+" ,(%" ](-3(/(-(0B=%>" F(0)(

N/(-(0)%30''(),()".-+(/)0%%(C

H$B=" *N-" ,0(" &),(-()" @A%3('G<&-&'(3(-" $)," H//&$+-IJ()" '03" P(-%B=0(,()()

.-+(/)0%%()"0)"@3$*("7"$),"77"(-E0(:3"'&)"F(0)("Y/(-(0)%30''$)+",(-".-+(/)0%%(")&B=

10:,$)+",(-"@B=)033'()+()C
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D&/(0" FI))()" )0B=3" ,0(" P(-%B=0(,()" +-LJ()" D&3()'()+()>" ,0(" ,$-B=" ,0(

@B=)033'()+()/0:,$)+"()3%3(=()"FI))()>"&:%"K-%&B=("&)+(%(=()"2(-,()C

@L'03" " :M%%3" %0B=" E$%&''()*&%%()>" ,&%%" @3$*(" 7" $)," 77" E2&-" 0)" M=):0B=(-" ](0%(

-(&+0(-()>"$),"E2&-",&=0)+(=(),>",&%%" (0)" *N-"@3$*(" 7" %0+)0*0F&)3(-" @A%3('G<&-&'(3(-

&$B=" 0)" @3$*(" 77" %0+)0*0F&)3" 0%3d" /(0,(" @3$*()" %0)," 3-L3E,('" P(-%B=0(,()&-30+" $)," %0),

,&=(-"&$B="%L"E$"/(=&),(:)C

!4G4A! B'-*?'0;<+:20$;<'(+,'(+I<%$'(

1(0'" O(-+:(0B=" ,(-" .-+(/)0%%(" E20%B=()" ,()" <=&%()" 0%3" E$)MB=%3" Q&/(::(" !Gf

=(-&)E$E0(=()C" H$*" ,()" (-%3()" 1:0BF" %0(=3" '&)" (0)" O0(:E&=:" PL)" X0B=3G

Y/(-(0)%30''$)+()",(-".-+(/)0%%(C"]0("%B=L)"0'"PL-0+('"H/%B=)033"/(%B=-0(/()>"%0),

*N-",0("1(3-&B=3$)+()"?(,LB="O(-+:(0B=("/(0"+:(0B=()"@3-($/(-(0B=()"&$%%B=:&++(/(),>

&:%L" ,0(" .-+(/)0%%(" )&B=" @B=)033'()+()/0:,$)+C" H$B=" =0(-" 20-," /(0'" O(-+:(0B=" ,(-

.-+(/)0%%(" (q('9:&-0%B=" ,(-" <&-&'(3(-" 1@1pT@1" $)3(-%$B=3C" .-" 2(0%3" *N-" *&%3" &::(

H//&$GZ-IJ()"/(%L),(-%"=L=("εfG](-3("&$*"$),"=&3",&=(-"%(=-"=L=()".0)*:$%%"&$*",&%

H//&$P(-=&:3()C".%"20-,")$)",&%"1(0%90(:"f"&$%"!Cf"$)3(-%$B=3C

DLB=" E$)MB=%3" &::+('(0)(%" E$-" H$%2(-3$)+\" H::(" )0B=3" '&-F0(-3()" -L3()" #(::()" ,(-

HX[OH>",0(",&-N/(-"=0)&$%"*N-",0("P(-%B=0(,()()"O&-0&)3()",(-"K)3(-+-$99()/0:,$)+>

+(F())E(0B=)(3" '03" HX[OH" &e" $)," /e>" N/(-(0)%30''()>" %3(::()" *N-" ,0(" ?(2(0:0+(

H//&$+-IJ("$)20B=30+("@A%3('9&-&'(3(-",&-C"]L",0("HX[OHGH$%%&+()" ?(")&B="H-3

,(-" K)3(-+-$99()/0:,$)+" &/2(0B=()>" 'N%%()" ,0(" ?(2(0:0+()" K)3(-+-$99()P(-+:(0B=(

=(-&)+(EL+()" $)," &)=&)," ,(-(-" ()3%B=0(,()" 2(-,()C" R(0%3" :&%%()" %0B=" ,0(%(

$)3(-%B=0(,:0B=()" .-+(/)0%%(" '03" ,()" O(-3(0:$)+()" ,(-" R(%%2(-3(" N/(-" ,()

@3-($/(-(0B="(-F:M-()C"D&-N/(-"=0)&$%"%0),",0(%(".0)*:N%%("%(=-"F:(0)"$),")$-"&:%"Q-(),

E$"/(%B=-(0/()C"H$J(-,('"%0),",0("@3-($$)+()"%(=-"P0(:"=I=(-"&:%",0("K)3(-%B=0(,(",(-

R033(:2(-3(",(-"(0)E(:)()"K)3(-+-$99()C"D0(%(".**(F3("%0),"E2&-")$'(-0%B="%0+)0*0F&)3>

%3(::()"?(,LB="2&=-%B=(0):0B="H-3(*&F3(",&-C".%":M%%3"%0B="&:%L"*(%3=&:3()>",&%%"(0)".**(F3

2&=-%B=(0):0B="(0)"H-3(*&F3"0%3>"2())"%0B="/(0",(-"H$%2(-3$)+",(-"HX[OH>"?(")&B="H-3

,(-" K)3(-+-$99()/0:,$)+>" (0)'&:" (0)" %0+)0*0F&)3(-" .0)*:$%%" $)," (0)'&:" (0)" )0B=3G

%0+)0*0F&)3(-" .0)*:$%%" /(%30''()" :M%%3C" H::(" &),(-()" <&-&'(3(-" 'N%%()" +()&$(-



!"""""""""""""""""#$%&''()*&%%$)+",(-".-+(/)0%%("$),"1(2(-3$)+"""""""""""""""""""""""""""""""""""""44h

$)3(-%$B=3"2(-,()>"2(0:"(0)("+-N)("#(::("E2&-"@0+)0*0F&)E",(%".0)*:$%%(%",(%"@A%3('G

<&-&'(3(-%"&$*",0(" ?(2(0:0+("H//&$GZ-IJ("/(,($3(3>".0)F:&)+"&/(-")$-"$)3(-"+:(0B=()

1(,0)+$)+()>",C=C"/(0"+:(0B=()"@3-($/(-(0B=()"+(2M=-:(0%3(3"0%3C"D&-N/(-"=0)&$%"'N%%()

/(0"'&-F0(-3()"#(::()",0(".-+(/)0%%("$)3(-%$B=3"2(-,()C

D(-" @A%3('G<&-&'(3(-" @&$(-%3L**" F&))" )0B=3" E20%B=()" /(0,()" <=&%()" P(-+:0B=()

2(-,()>" ,&" ,0(" H-3" ,(-" 1(:N*3$)+" $)," R(%%$)+" ,(-" @&$(-%3L**FL)E()3-&30L)()>

/(EN+:0B="VM$*0+F(03",(-"R(%%$)+()"$),"R(%%9$)F3("+(M),(-3"2$-,()C"1(0,("<=&%()

%0)," %(9&-&3" E$" /(3-&B=3()>" 2L/(0" ,0(" .-+(/)0%%(" )&3N-:0B=" ZN:30+F(03" =&/()C" X$-" (0)

O(-+:(0B="&)=&),",(-"@B=)033'()+()/0:,$)+"0%3")0B=3"&$%%&+(F-M*30+C

1(0",(-"Q('9(-&3$-" :0(+3",0("O(-%B=0(,()&-30+F(03" /(0,(-"<=&%()"&$*",(-"V&),>",&" &:%

<=&%("7"+(2L::3"(0)"3('9(-&3$-FL)%3&)3(-"#(03-&$'"$)3(-%$B=3"2$-,(C

D&-N/(-" =0)&$%" 2(-,()" )$-" ,0(" .-+(/)0%%(" ,(-" HX[OH" /(0" ,()?()0+()" <&-&'(3(-)

/(3-&B=3(3>" ,0(" :&$3" 8L--(:&30L)%&)&:A%(" %0+)0*0F&)3" %0),C" D0(" 1(-(B=30+$)+" *N-" ,0(%(

OL-+(=()%2(0%("20-,"0'")MB=%3()"H/%B=)033"(-:M$3(-3C

SN=-()" P(-%B=0(,()(" .-+(/)0%%(" ,(-" 8L--(:&30L)%&)&:A%(>" ,&-+(%3(::3" ,$-B=" '&-F0(-3(

#(::()>"E$"N/(-(0)%30''(),()".-+(/)0%%()"/(0",(-"HX[OH>"0%3",&PL)"&$%E$+(=()>",&%%

,0(%"&)",()"P(-%B=0(,()"=L=()"@0+)0*0F&)E%B=-&)F()"*N-"/(0,("<=&%()":0(+3C"H/(-",&%"0%3

E2(03-&)+0+>",&"E$(-%3",0("@B=)033'()+()"+(/0:,(3"2(-,()"%L::()C

@L'03"/:(0/()"*N-",()"O(-+:(0B=",(-".-+(/)0%%("/(0,(-"<=&%()")LB=",0("0)"Q&/(::("!Gm

@A%3('G<&-&'(3(-C
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Q&/C!Gm\" O(-+:(0B=",(-".-+(/)0%%("*N-"<=&%("7"$),"<=&%("77"*N-"/(0,("@3$*()C"H$%%B=)033
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@3$*("77"<=&%("7 @3$*("77"<=&%("77 @B=)033'()+(
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&e
Phase I

Analysis of Variance for CSB-SA-Abbau Stufe II
Source     DF        SS        MS        F        P
BSB/CSB     4       491       123     0.28    0.891
Error      40     17699       442
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1           9     24.01     29.48         (------*------)
2          10     32.51     19.62              (-----*------)
3          12     29.14     20.29            (------*-----)
4          12     32.69     15.59              (-----*-----)
5           2     27.52      8.71   (--------------*--------------)
                                   --+---------+---------+---------+----
                                     0        20        40        60

/e
Phase II original

Analysis of Variance for CSB-SA-Abbau Stufe II
Source     DF        SS        MS        F        P
BSB/CSB     4     58248     14562    17.36    0.000
Error     502    421150       839
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          28    -21.09     52.21  (------*------)
2          59     -7.41     39.11             (---*----)
3         223     12.69     24.43                            (-*-)
4         157     17.74     23.87                              (--*--)
5          40     17.69     30.98                           (-----*-----)
                                   ----------+---------+---------+------
                                           -16         0        16
c)
Phase II reduzierter Wertebereich

Analysis of Variance for CSB-SA-Abbau Stufe II
Source     DF        SS        MS        F        P
BSB/CSB     4      2003       501     0.79    0.531
Error     349    220585       632
Total     353    222588
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         116     14.86     23.67               (-----*----)
2         126     13.46     25.81             (-----*----)
3          71     19.72     22.10                   (-------*------)
4          29     17.79     31.44             (----------*-----------)
5          12     14.31     31.68  (-----------------*-----------------)
                                   ----------+---------+---------+------
                                            8.0      16.0      24.0

H//C"!Gf\".-+(/)0%%(",(-"O&-0&)E&)&:A%("*N-"1@1pT@1"$),"T@1G@HGH//&$"*N-"@3$*("77

0)"&e"<=&%("7>"/e"<=&%("77"$),"Be"<=&%("77"'03"+:(0B=('"@3-($/(-(0B="20("/(0"&eC

R&)" (-F())3" /(0'" O(-+:(0B=" ,(-" H//0:,$)+()" !Gf&e" $)," !GfBe>" ,&%%" '&)" *N-" /(0,(

<=&%()",0("+:(0B=()".-+(/)0%%("(-=M:3>"2())"'&)",0("N/(-(0)%30''(),("@3-($/(-(0B=(

*N-",0("](-3(",(-"@A%3('G<&-&'(3(-"E$+-$),(":(+3C
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K)3(-+-$99()P(-+:(0B=(" *N-" <=&%(" 77" &)=&)," ,(-" -(,$E0(-3()" D&3()'()+(>" ,0(" ,()
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&e
Analysis of Variance for CSB-Abbau Stufe II.
Source     DF        SS        MS        F        P
NH4-N        4     22474      5619     9.28    0.000
Error     491    297167       605
Total     495    319641
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         266     47.15     22.46                                 (-*--)
2         119     41.47     23.53                           (---*--)
3          63     31.70     30.27                 (----*----)
4          39     29.79     30.72              (------*-----)
5           9     24.11     26.19   (------------*-------------)
                                   ----+---------+---------+---------+--
                                       12        24        36        48

/e
Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
NH4-N       4      5217      1304     3.18    0.013
Error     487    199417       409
Total     491    204634
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1         266     87.14     21.65                       (--*--)
2         118     85.45     13.01                   (----*---)
3          60     85.93     11.77                  (-----*------)
4          39     74.81     34.57   (-------*------)
5           9     83.80     14.87     (----------------*---------------)
                                   -----+---------+---------+---------+-
                                      72.0      80.0      88.0      96.0

Be
Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
NH4-N       4     17715      4429     4.87    0.001
Error     487    442938       910
Total     491    460652
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         266     15.45     26.13                              (--*--)
2         118      7.75     33.15                      (---*----)
3          60     -0.88     37.87             (-----*------)
4          39      4.87     34.52                (-------*-------)
5           9     -1.53     21.10  (----------------*---------------)
                                   --------+---------+---------+--------
                                         -12         0        12

H//C"!Gm\".-+(/)0%%(",(-"O&-0&)E&)&:A%("*N-"XV;GX"0)"@3$*(" 77" *N-",0("H//&$GZ-IJ()
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XV;G](-3(" ,(-" +('(0)%&'("@3-($/(-(0B=" 0)" <=&%(" 7" $)," <=&%(" 77" E$+-$),(

+(:(+3"2$-,(C
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Analysis of Variance for CSB-SA-Abbau Stufe I Phase II
Source     DF        SS        MS        F        P
PI          4      8302      2075     2.46    0.045
Error     508    429444       845
Total     512    437746
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  --+---------+---------+---------+----
1         105     41.42     31.37    (--------*--------)
2         102     48.77     26.68                (--------*---------)
3         102     47.51     28.98              (--------*---------)
4         102     40.82     31.89   (--------*--------)
5         102     50.81     25.88                   (---------*--------)
                                   --+---------+---------+---------+----
                                    36.0      42.0      48.0      54.0
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            CSB      BSB   CSB-SA  BSB/CSB      AOX       PI  Leucht.       O2

BSB       0.924

CSB-SA    0.758    0.451

BSB/CSB  -0.088    0.285   -0.692

AOX       0.222    0.054    0.434   -0.429

PI        0.198    0.198    0.123   -0.002    0.231

Leucht.   0.216    0.268    0.045    0.077    0.130    0.396

O2       -0.394   -0.346   -0.330    0.167   -0.036   -0.233   -0.201

O2-Schw. -0.230   -0.132   -0.311    0.289   -0.322   -0.128    0.034    0.599

VWZ      -0.629   -0.575   -0.487    0.097   -0.354   -0.121   -0.344    0.132

ges.-N    0.282    0.211    0.299   -0.228    0.297    0.040    0.101    0.057

NO2-N     0.070   -0.057    0.261   -0.359    0.217    0.412    0.077    0.073

NO3-N     0.036   -0.099    0.253   -0.410    0.361   -0.142   -0.039    0.131

NH4-N     0.148    0.251   -0.083    0.259   -0.038   -0.206   -0.029    0.024

ges.-P    0.116    0.127    0.055   -0.008    0.210    0.108    0.279   -0.285

PO4-P    -0.002    0.082   -0.145    0.192    0.008   -0.147   -0.005    0.231

TS        0.563    0.618    0.259    0.180    0.021   -0.021    0.168   -0.052

orgFrach  0.520    0.576    0.231    0.167    0.124   -0.015    0.187    0.010

Temp.BEI -0.314   -0.232   -0.311    0.100    0.319    0.643    0.257    0.126

CSB- Abb  0.343    0.351    0.203    0.156    0.033   -0.023   -0.160    0.369

BSB-Abba -0.234   -0.183   -0.234    0.167   -0.111   -0.424   -0.231    0.666

CSB-SA-A  0.414    0.120    0.761   -0.731    0.344    0.140   -0.117   -0.194

       O2-Schw.      VWZ   ges.-N    NO2-N    NO3-N    NH4-N   ges.-P    PO4-P

VWZ       0.201

ges.-N   -0.256   -0.586

NO2-N    -0.175   -0.321    0.646

NO3-N    -0.135   -0.366    0.645    0.483

NH4-N    -0.099   -0.067    0.429   -0.202   -0.199

ges.-P   -0.363   -0.175    0.054    0.144    0.038   -0.081

PO4-P    -0.037   -0.073    0.081   -0.128    0.024    0.190    0.070

TS       -0.040   -0.660    0.329   -0.016    0.279    0.090   -0.105    0.237

orgFrach  0.003   -0.666    0.334    0.032    0.350    0.007   -0.020    0.205

Temp.BEI -0.179    0.191    0.003    0.288    0.016   -0.286    0.460    0.284

CSB- Abb  0.331   -0.254    0.171    0.071    0.068    0.104   -0.139    0.199

BSB-Abba  0.491    0.103    0.035   -0.080    0.141    0.069   -0.085    0.186

CSB-SA-A -0.191   -0.231    0.216    0.326    0.273   -0.183   -0.059   -0.019

             TS orgFrach Temp.BEI CSB- Abb BSB-Abba

orgFrach  0.949

Temp.BEI -0.298   -0.113

CSB- Abb  0.346    0.338   -0.248

BSB-Abba  0.021    0.132    0.086    0.596

CSB-SA-A  0.090    0.033   -0.278    0.367   -0.076
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            CSB      BSB   CSB-SA  BSB/CSB       PI       O2 O2-Schw.      VWZ

BSB       0.938

CSB-SA    0.826    0.579

BSB/CSB   0.411    0.690   -0.155

PI        0.138    0.174    0.040    0.104

O2       -0.494   -0.546   -0.273   -0.462   -0.181

O2-Schw. -0.186   -0.146   -0.200   -0.012    0.078    0.139

VWZ      -0.071    0.104   -0.335    0.456   -0.054   -0.280   -0.043

ges.-N    0.040    0.025    0.054   -0.013   -0.207   -0.005    0.122    0.069

NO2-N    -0.163   -0.225   -0.016   -0.297   -0.062    0.376   -0.097   -0.096

NO3-N    -0.063   -0.137    0.075   -0.276   -0.074    0.379   -0.097   -0.219

NH4-N     0.072    0.072    0.052    0.056   -0.190   -0.097    0.144    0.097

ges.-P    0.170    0.089    0.255   -0.080   -0.086    0.099   -0.135   -0.140

PO4-P     0.164    0.093    0.234   -0.063   -0.030    0.058   -0.106   -0.101

TS        0.708    0.717    0.499    0.507   -0.145   -0.546   -0.163    0.113

orgTS BE  0.682    0.694    0.475    0.500   -0.153   -0.535   -0.167    0.112

CSB-Abba  0.550    0.577    0.354    0.389    0.070   -0.491   -0.158    0.160

BSB-Abba  0.509    0.587    0.243    0.552   -0.073   -0.596   -0.073    0.434

CSB-SA-A  0.529    0.455    0.504    0.144    0.006   -0.388   -0.165    0.056

         ges.-N    NO2-N    NO3-N    NH4-N   ges.-P    PO4-P       TS orgTS BE

NO2-N     0.089

NO3-N     0.036    0.889

NH4-N     0.973   -0.140   -0.181

ges.-P   -0.098    0.058    0.054   -0.111

PO4-P    -0.058   -0.016   -0.034   -0.054    0.960

TS        0.062   -0.116   -0.151    0.092    0.338    0.285

orgTS BE  0.036   -0.098   -0.141    0.063    0.346    0.288    0.996

CSB-Abba -0.076   -0.392   -0.373    0.017    0.133    0.114    0.616    0.593

BSB-Abba  0.122   -0.384   -0.378    0.213    0.108    0.103    0.661    0.648

CSB-SA-A  0.001   -0.158   -0.234    0.045    0.075    0.069    0.545    0.530

       CSB-Abba BSB-Abba

BSB-Abba  0.740

CSB-SA-A  0.618    0.645
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?2@=28=G#H*I;$J @2@K?2@*I;$J ?2@=G#/DE0*I;$J @2@=G#/DE0*I;$J

8 @ 8 @ 8 @ 8 @

LMLNOO LPQNRP SNPRRLPS SNPORROR QPTMNLM QLMPNRL OPQSNMO OTRUNQU

VOSRNTS VRRVNSR SNMSOLTM SNPULVOQ RMORNPL TVRVNTO QRQSNLP QQUVNOP

VRLVNTT OSVLNPO SNMOLPLO SNMMVLOO TRVUNMO PRSPNTP QLLMNRS ROQQNVT

VMUMNQO OTUPNOS SNMMMMML SNLRTTOV PVOLNVP MPMVNPS RPQVNVM TSMTNSR

QVMQNMP QVMQNML SNUVUOOS SNUVUOOS LUQPNPR LUQPNPR TUVPNUQ TUVPNUQ

8:A*I;$J >!*I;$J F%3DE0&/;0H*IBFJ 7WX*IEJ

8 @ 8 @ 8 @ 8 @

VSNMOP VRNMVR VSNMOM VQNOVT LONRQ QMRNOLL VLNPLTP OSNUS

VQNTMV OTNPUM VPNOLP OONTMM VTPNSR PLRNVUP OSNSSSS ORNLS

VPNVQL QPNPMU OVNLSM QVNUQL QQQNOM UURNVSR OONMUUM OLNPU

OQNQLS RMNPPV QQNLST RVNQSS RMMNQQ VQSRNSVO OMNORTR QONTL

TLNPRQ TLNPRQ TSNPPV TSNPPV VPVQNUO VPVQNUO QPNRMMR QPNRL

2/3%#)0-44*I<$K.J :O=2DEY/H*I<$K.J B%)/<0=9*I;$J 9:O=9*I;$J

8 @ 8 @ 8 @ 8 @

SNORUVO SNTMLVMO SNLPRMU VNRSTSM PPNVSO UTNSPR ONRMP RSNSLQR

SNPRVUR VNVSSLPR ONSVRLM ONMVSQP VVSNLVM VTPNSVP VTNMLP MUNUTPL

VNQPUQR VNPOQTTP ONMMOPQ RNSVTPR VTONPOR OVPNUPL OVNMVT VVUNLQSO

ONVLURM ONVRPORL QNVMVSL TNQOSUQ VPMNOUQ OMMNUOS QMNLTS VTUNMSQP

ONPPLUR ONPPLURS PNPOPOO PNPOPOO QQLNLMR QQLNLMO VUUNTMM VUUNTMMS

9:Q=9*I;$J B%)/<0=>*I;$J >:R=>*I;$J 9ZR=9*I;$J

8 @ 8 @ 8 @ 8 @

RNSVL ORNOMTO PNVRLL UNTQOLL VNQORT MNSLMQP VONP VTNMP

UNPRQ RMNUQUR VPNLOSO VLNVRQTP ONSUUM VQNMQTTO VPNT OPNTO

VTNOLQ MVNPSQP OONMUVP OPNMTROR ONTPTP OSNQLQPL OONP QMNOL

QPNQUT UTNOPML OPNUQVT QTNQPRUO QNRVVU OMNSQVLR OLNU RLNSR

VVLNUQO VVLNUQOS RQNUMTP RQNUMTPS QQNPLSS QQNPLSSS TLNL TLNLS

[2*I;$J -#$[2*I;$J [%<6%#/03#*I\?J

8 @ 8 @ 8 @

VQPORNS VRVLLNL LSPSNP LOQSNR OMNU OLNT

VTMTLNR OSSRVNV UTPMNU VOTUONP QVNR OUNM

VMTMSNQ OTLUQNQ VVQMLNU VPUTRNU QONR QVNS

VUUVUNT QVMRTNP VQOSMNM OVQVMNV QONL QONO

QMTUMNU QMTUMNU OTPMUNR OTPMUNR QQNR QQNR

]/#$%)0%..0* )('+* +(%* -&%#%'* B#%'^Y%#0%* +%#* %('^%.'%'* 5'0%#$#366%'* _F%`%.aH* ]/&%(

%#4-.$0%*+(%*X3-#+'3'$*+%#*W%#0%*('*$.%(DE*)0/#;*&%)%0^0%*2%$<%'0%*_8a*&^YH*('*$.%(DE

$#-b%*!'0%#`/..%*_@aH
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?2@=28=G#H*I;$J @2@K?2@*I;$J ?2@=G#/DE0*I;$J @2@=G#/DE0*I;$J

8 @ 8 @ 8 @ 8 @

LSTNTU LTLNTO SNRQPOLL SNRQUOLL VMOMNLU VUVPNQT PULNQQ URTNLT

UMTNSU VVVONQM SNTVOLQT SNTVQMOU VUQTNOM OTUMNRS VVVUNRP VRSVNSR

VSTRNLL VQPPNOO SNTTMSOP SNTLLVMM ORSSNLT QOMLNRT VQRONLR VLTPNOR

VOOLNOU VPOSNSM SNTUPVLP SNPPOPOP OLOMNSM QUTUNTS VPORNVV OQVVNRQ

VLMQNUO VLMQNUO SNMQMSMT SNMQMSMT RPRSNTT RPRSNTT OMPPNPQ OMPPNPQ

>!*I;$J 7WX*IEJ 2/3%#)0-44*I<$K.J :O=2DEY/H*I<$K.J

8 @ 8 @ 8 @ 8 @

RNQPQ PNMMO OONOR OVNRU ONVPORQ ONRMOTV VNQPLTQ ONPROML

PNMRL VVNTRM ORNSO ORNLP ONRPLLM QNVOMVR VNLRVQS RNRTLRS

UNSRO VPNQOO OTNPM OLNOO ONMQMUR QNMLVML ONTPVRS PNOMRSQ

VSNUUL OVNSUL OLNMU QVNTU QNVSPPR RNRQPRV QNLLTVS LNSLUPT

RLNQVQ OTNLMQ QRNUT QRNUT TNSUVSR TNSUVSR UNUSTOL UNUSTOL

B%)/<0=9*I;$J 9:O=9*I;$J 9:Q=9*I;$J 9ZR=9*I;$J

8 @ 8 @ 8 @ 8 @

OSNSOV TUNVLV VNTVQ VNPSL ONVRT VNLTU VPNRLO TMNQLS

RPNQTP VSPNRVR QNVTR QNVSO ONRVV ONPLS QLNVRL VSRNQMS

PLNOUU VTQNPRP RNLRR RNPVV QNSTS QNTSV PONOLP VTVNQPS

VVLNMLT OSSNLMU VONOSS PNVVO QNPQP RNQOO VVTNVPR VULNQTS

ORLNVVO ORLNVVO MTNUVT MNPVR ORNRPV TNVRQ ORTNQRS ORTNQRS

B%)/<0=>*I;$J >:R=>*I;$J [2*I;$J -#$[2*I;$J

8 @ 8 @ 8 @ 8 @

LNOQQ OQNQUT ONSTL MNLLM OSQVSNL VLPVUNT VQRMPNM VOQVTNU

VTNPTR RRNOUR MNOMQ VTNSPM OLRTSNR OPMLLNR VLOMPNO VMRQVNQ

VUNPQR PTNVUQ VVNMST OONORP QORMSNT QRUTMNO OSMRLNM OOTRPNP

OTNQST LPNSUO VTNOUM OUNROP QTLSTNV RQVOPNV OORRUNL OMPPONS

VSPNUUV VSPNUUV VSONRQL QPNPSP TVOURNU TVOURNU QOMMMNR QOMMMNR

[%<6%#/03#*I\?J

8 @

QSNT OUNL

QRNS QVNP

QTNV QQNR

QTNT QTNO

QMNS QMNS

]/#$%)0%..0*)('+*+(%*-&%#%'*B#%'^Y%#0%*+%#*%('^%.'%'*5'0%#$#366%'*_F%`%.aH*]/&%(*%#4-.$0%*+(%

X3-#+'3'$*+%#*W%#0%*('*$.%(DE*)0/#;*&%)%0^0%*2%$<%'0%*_8a*&^YH*('*$.%(DE*$#-b%*!'0%#`/..%*_@aH

GC#*+(%*G/;0-#%'*>!N*9:O=9N*9:Q=9*3'+*>:R=>*()0*&%(*@(.+3'$*+%#*5'0%#$#366%'*'/DE*@*E-E%

83)#%(b%#Y%#0%*Y%$$%./))%'*Y-#+%'*3<*%('%*)(''`-..%*"('0%(.3'$*^3*%##%(DE%'H
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8 @ 8 @ 8 @

6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO

?2@=G#/DE0*I;$J SNVVO VPNR SNVLM VQNM SNRVP UNV SNOUP VVNQ SNSTS OSNP SNSPM VUNQ

@2@=G#/DE0*I;$J SNSQS OONP SNSPV VUNQ SNRVO UNO SNPML TNT SNLUV ONM SNMRT RNM

?2@=28=G#/DE0*I;$J SNVRO VTNVN SNTSQ MNP SNORR VONT SNOLT VVNT SNSSS PTNQS SNSSS PPNL

@2@K?2@*I;$J SNSPV VUNQ SNOLU VVNO SNQSQ VVNV SNVPV VRNL SNSSS RUNP SNSSS TVNM

>!*I;$J SNQPS UNL SNVOP VTNL SNSQO OONM SNVOU VPNS SNPSO PNT SNVVL VPNT

7WX*IEJ SNPSS PNR SNQQV VSNR SNLVO QNL SNQUP UNR SNSUU VMNQ VNVPV VRNL

8:A*I;$J SNTPL MNL SNROP VSNO SNMUO RNP SNRRR UNU SNVOR VLNO SNORS VRNO

F%3DE0&/;0H*IBFJ SNMLP RNS SNPUS QNR SNVPM VRNP SNVVQ VQNR SNTQT MNR SNTPM RNL

2/3%#)0-44*I<$K.J SNSMS VUNS SNSTO OSNR SNSSS RLNU SNSSS TRNQ SNQUR UNT SNMTO RNP

:O=2DEY/';H*I<$K.J SNVSM VMNS SNVMQ VRNQ SNSSO QRNS SNSSM OLNU SNTPT MNS SNLTM QNO

B%)/<0=9*I;$J SNOMS VVNP SNRQV LNM SNVLS VRNO SNTLQ PNM SNOMV VVNL SNRSL UNQ

9:O=9*I;$J SNUMU VNS SNLSO VNS SNMMM RNO SNURS SNQ SNSLM VLNS SNQSU TNR

9:Q=9*I;$J SNTMO PNM SNTQQ TNS SNVTQ VTNV SNLPS VNL SNVPT VRNP SNVOU VONL

9ZR=9*I;$J SNSOT OQNQ SNRLO LNS SNSMU VLNR SVNRS VTNP SNQMT UNL SNSSV QPNS

B%)/<0=>*I;$J SNPTR TNM SNLST QNL SNROL UNS SNOPR VONS SNVVM VPNT SNVLO VRNV

>:R=>*I;$J SNLUR ONP SNROS RNS SNOUP VVNQ SNOPO PNO SNTSS MNU SNUVT SNR

[2*I;$J SNQTP VSNO SNOMV VVNL SNRSQ UNQ SNLMT ONU SNUMU VNS SNLVL QNM

-#$[2*I;$J SNQMO VSNV SNOVV VSNT SNMQS TNS SNRQT PNT SNLUV ONL SNUVM VNQ

[%<6%#/03#*I\?J SNOUO ORNV SNPSO VRNO SNQMQ OVNV
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?2@=8&&/3 @2@=8&&/3 ?2@=28=8&&/3

8 @ 8 @ 8 @

6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO

?2@=G#/DE0*I;$J SNSSS RONO SNSSS RONR SNSSS RLNT SNSSS TVNM SNSSP OUNL SNSVT OTNU

@2@=G#/DE0*I;$J SNSSS TMNP SNSSS TRNU SNSSS PUNS SNSSS PRNR SNSVR OPNR SNSOL OQNO

?2@=28=G#/DE0*I;$J SNOMO VVNT SNOOV VONM SNRVQ UNS SNRPL LNO SNSVV OMNO SNSSU OLNQ

@2@K?2@*I;$J SNSSV QRNR SNSSO QQNR SNSSS TSNR SNSSS TVNV SNMMT RNQ SNLUV ONM

>!*I;$J SNQPP UNL SNQPT MNO SNQPM UNM SNTMM RNT SNQPT VSNS SNVUT VSNM

7WX*IEJ SNQQP VSNQ SNSSR QSNM SNSTL VUNT SNSSS QLNP SNMVU TNS SNVOV VPNQ

2/3%#)0-44*I<$K.J SNSSQ QONL SNSSQ OLNV SNSST QSNT SNSSO QSNM SNVRM VTNQ SNSPL VTNL

:O=2DEY/';H*I<$K.J SNROP UNS SNPOT PNO SNRSV UNR SNMLL RNV SNQST VVNV SNQPT VSNS

B%)/<0=9*I;$J SNSUO VMNQ SNUOR ONV SNQOU VSNR SNRMP LNS SNSOO ORNT SNLLQ ONL

9:O=9*I;$J SNVQP VTNR SNUVR VNO SNSTS OSNO SNQUQ MNS SNPOQ PNO SNPSM RNR

9:Q=9*I;$J SNOVO VQNS SNQVO VVNO SNVQU VTNO SNQLV UNU SNPOU PNV SNRQO UNQ

9ZR=9*I;$J SNVMQ VRNV SNLVV QNM SNOVR VONU SNPOO PNV SNSOQ ORNO SNMUP RNS

B%)/<0=>*I;$J SNMQS RNL SNUTQ SNL SNMRR RNM SNLRU VNU SNPQP PNO SNUVO VNO

>:R=>*I;$J SNVMP VRNQ SNLQT LNP SNVMR VRNQ SNTOO QSNT SNTQL MNT SNMPU VNQ

[2*I;$J SNSSS RRNR SNSSS TVNL SNSSS RVNP SNSSS TSNV SNSVT OPNS SNSST QSNV

-#$[2*I;$J SNSSS RVNP SNSSS RMNO SNSSO QRNS SNSSS RPNS SNSSP OUNM SNSSM OUNS

[%<6%#/03#*I\?J SNVUP VTNM SNQOV OQNS SNRMQ MNP SNTQO VPNV SNVQS VUNR SNVTO QVNO
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Analysis of Variance for csb Abbau
Source     DF        SS        MS        F        P
BSBfr. c    4     198,5      49,6     2,46    0,061
Error      41     828,1      20,2
Total      45    1026,7
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1           8    79,624     5,709  (--------*---------)
2           8    84,562     4,116                (---------*--------)
3          16    85,101     4,347                     (-----*------)
4           7    83,317     3,490            (---------*---------)
5           7    85,724     4,561                   (---------*---------)
                                   --+---------+---------+---------+----
Pooled StDev =    4,494           77,0      80,5      84,0      87,5

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -9,477
              -0,399

       3      -9,409      -4,471
              -1,547       3,392

       4      -8,392      -3,454      -2,330
               1,005       5,944       5,898

       5     -10,799      -5,861      -4,737      -7,260
              -1,402       3,536       3,491       2,445

Analysis of Variance for csb Abbau
Source     DF        SS        MS        F        P
sauer co    4     209,4      52,3     2,57    0,052
Error      40     813,5      20,3
Total      44    1022,9
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1          17    81,183     3,802  (-------*------)
2           6    86,103     4,652              (-----------*-----------)
3           5    85,321     5,860          (------------*-------------)
4           6    84,969     2,364          (-----------*------------)
5          11    85,754     5,556                (--------*--------)
                                   -------+---------+---------+---------
Pooled StDev =    4,510                81,0      84,0      87,0

Fortsetzung nächste Seite
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Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -9,248
              -0,592

       3      -8,775      -4,737
               0,498       6,301

       4      -8,114      -4,128      -5,167
               0,541       6,396       5,871

       5      -8,098      -4,276      -5,348      -5,410
              -1,044       4,975       4,483       3,841

A8,)/(")C5C@!--$6

Analysis of Variance for bsb Abbau
Source     DF        SS        MS        F        P
sauerstoff  4    265,12     66,28    11,89    0,000
Error      40    223,05      5,58
Total      44    488,17
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1          17    92,635     3,444   (----*---)
2           6    97,296     0,935                  (-------*-------)
3           5    96,869     1,481                (-------*--------)
4           6    97,280     1,102                  (-------*-------)
5          11    98,192     1,186                        (-----*-----)
                                   -----+---------+---------+---------+-
Pooled StDev =    2,361              92,5      95,0      97,5     100,0

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -6,927
              -2,395

       3      -6,662      -2,463
              -1,806       3,317

       4      -6,911      -2,739      -3,300
              -2,378       2,772       2,480

       5      -7,404      -3,318      -3,897      -3,335
              -3,711       1,526       1,251       1,509
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Analysis of Variance for bsb Abbau
Source     DF        SS        MS        F        P
pi cod.     4      78,0      19,5     1,90    0,129
Error      40     410,1      10,3
Total      44     488,2
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1          13    96,869     2,008                        (------*-------)
2          14    96,168     3,981                      (------*------)
3           7    95,886     3,863                  (---------*--------)
4           6    94,472     2,989           (----------*---------)
5           5    92,605     2,321   (----------*-----------)
                                   --+---------+---------+---------+----
Pooled StDev =    3,202           90,0      92,5      95,0      97,5

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -1,791
               3,194

       3      -2,051      -2,714
               4,017       3,278

       4      -0,797      -1,462      -2,186
               5,591       4,854       5,014

       5       0,859       0,192      -0,508      -2,051
               7,670       6,935       7,071       5,786

A8,)/(")B5C@5!@!--$6

Analysis of Variance for Abbau CSB-SA
Source     DF        SS        MS        F        P
CSB-Fr.     4      3928       982     2,39    0,067
Error      40     16416       410
Total      44     20344
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1          10     35,65     18,76  (------*-----)
2          13     45,88     23,62        (-----*-----)
3          14     54,64     15,86             (----*-----)
4           5     47,05     27,88     (---------*--------)
5           3     71,99      9,32               (-----------*-----------)
                                   ---------+---------+---------+-------
Pooled StDev =    20,26                    40        60        80

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -27,45
                6,99

       3      -35,93      -24,53
               -2,03        7,01

       4      -33,82      -22,71      -13,74
               11,03       20,38       28,92

       5      -63,29      -52,33      -43,40      -54,84
               -9,38        0,12        8,70        4,96



A!!

Analysis of Variance for Abbau CSB-SA
Source     DF        SS        MS        F        P
CSB-SA      4     13581      3395    20,08    0,000
Error      40      6763       169
Total      44     20344
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1           8     16,41     20,95   (---*--)
2          17     45,40     12,73                (-*--)
3          13     59,25      7,96                     (--*--)
4           2     62,63      6,18                  (------*------)
5           5     74,12      8,67                         (----*---)
                                   --------+---------+---------+--------
Pooled StDev =    13,00                   25        50        75

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -40,26
              -17,72

       3      -54,65      -23,53
              -31,03       -4,17

       4      -67,00      -36,88      -23,34
              -25,45        2,41       16,58

       5      -72,69      -42,09      -28,70      -33,47
              -42,73      -15,35       -1,04       10,50

Analysis of Variance for Abbau CSB-SA
Source     DF        SS        MS        F        P
BSB/CSB     4     10518      2629    10,70    0,000
Error      40      9827       246
Total      44     20344
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1           4     67,55     13,34                       (-----*----)
2          12     59,48     15,49                       (--*--)
3          18     48,94     14,28                    (-*--)
4           7     39,79     14,55               (---*---)
5           4      6,40     25,28   (----*----)
                                   ----+---------+---------+---------+--
Pooled StDev =    15,67                0        30        60        90

Fisher's pairwise comparisons

Intervals for (column level mean) - (row level mean)

                   1           2           3           4

       2      -10,22
               26,36

       3        1,10       -1,26
               36,12       22,35

       4        7,91        4,63       -4,96
               47,62       34,76       23,26

       5       38,75       34,79       25,03       13,53
               83,55       71,37       60,05       53,24
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Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
CSB-Fr.     4      3963       991     7,55    0,000
Error      41      5382       131
Total      45      9345
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1          16     52,33     17,57  (---*--)
2          14     68,34      5,33            (---*---)
3          12     72,27      5,62              (---*---)
4           3     75,13      4,20            (-------*-------)
5           1     82,53      0,00          (--------------*-------------)
                                   -+---------+---------+---------+-----
Pooled StDev =    11,46            48        64        80        96

Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
BSB-Fr.     4      5129      1282    12,47    0,000
Error      41      4216       103
Total      45      9345
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1          13     48,30     16,58  (--*--)
2          16     68,30      5,92             (-*--)
3          11     71,85      5,83              (--*--)
4           5     75,13      3,58              (----*---)
5           1     82,53      0,00            (---------*----------)
                                   ---------+---------+---------+-------
Pooled StDev =    10,14                    60        80       100

Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
BSB/CSB     4      3117       779     5,13    0,002
Error      41      6228       152
Total      45      9345
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ---+---------+---------+---------+---
1           9     49,95     20,31   (----*-----)
2          10     63,25     11,20            (----*----)
3          13     66,09     10,58              (----*----)
4          12     72,68      6,44                   (---*----)
5           2     77,94      0,02               (-----------*-----------)
                                   ---+---------+---------+---------+---
Pooled StDev =    12,32              45        60        75        90

Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
Sauerstoff  3      2622       874     5,34    0,003
Error      41      6717       164
Total      44      9339
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1          18     71,89      7,64                             (----*----)
2          18     63,34     15,59                      (----*----)
3           5     56,39     15,27           (---------*---------)
5           4     46,57     14,83  (----------*----------)
                                   --+---------+---------+---------+----
Pooled StDev =    12,80             36        48        60        72
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Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
Verweilz    4      2867       717     4,54    0,004
Error      41      6478       158
Total      45      9345
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1           4     41,71     24,11  (--------*-------)
2          16     63,14     13,52                     (---*---)
3          13     72,00      6,50                          (----*----)
4           6     65,12     12,11                    (-----*------)
5           7     66,49     11,19                     (-----*------)
                                   -+---------+---------+---------+-----
Pooled StDev =    12,57            30        45        60        75

Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
TS          4      4838      1209    10,75    0,000
Error      40      4502       113
Total      44      9339
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1           7     44,69     20,88   (----*----)
2           6     54,03     11,28        (-----*----)
3          22     69,27      6,62                    (--*--)
4           9     74,35      6,42                      (---*----)
5           1     72,29      0,00            (------------*-------------)
                                   --------+---------+---------+--------
Pooled StDev =    10,61                   48        64        80

Analysis of Variance for CSB-Abbau
Source     DF        SS        MS        F        P
OrgTs       4      4408      1102     8,94    0,000
Error      40      4932       123
Total      44      9339
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1           7     44,69     20,88   (----*----)
2           8     58,27     13,18           (----*----)
3          21     69,25      6,22                    (--*--)
4           8     74,60      6,82                      (----*----)
5           1     72,29      0,00           (-------------*-------------)
                                   --------+---------+---------+--------
Pooled StDev =    11,10                   48        64        80

A8,)/(")C5C@!--$6D

Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
CSB-Fr.     4    279,64     69,91    10,97    0,000
Error      41    261,37      6,37
Total      45    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          16     92,31      4,06  (---*--)
2          14     96,98      0,75               (---*---)
3          12     97,63      0,80                 (---*---)
4           3     98,25      0,29              (--------*-------)
5           1     98,77      0,00          (-------------*--------------)
                                   ----------+---------+---------+------
Pooled StDev =     2,52                   94,5      98,0     101,5
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Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
BSB-Fr.     4    348,16     87,04    18,50    0,000
Error      41    192,85      4,70
Total      45    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1          13     91,33      3,76  (--*--)
2          16     96,86      1,06                (--*--)
3          11     97,48      0,78                 (---*--)
4           5     98,33      0,26                  (----*----)
5           1     98,77      0,00             (----------*----------)
                                   -----+---------+---------+---------+-
Pooled StDev =     2,17              92,0      96,0     100,0     104,0

Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
BSB/CSB     4    276,24     69,06    10,69    0,000
Error      41    264,77      6,46
Total      45    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1           9     91,02      4,31  (----*----)
2          10     95,74      2,11                (----*---)
3          13     96,22      2,48                  (---*---)
4          12     97,96      0,45                       (---*---)
5           2     98,36      0,36                  (---------*---------)
                                   -----+---------+---------+---------+-
Pooled StDev =     2,54              91,0      94,5      98,0     101,5

Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
Sauerstoff  3    165,92     55,31     6,05    0,002
Error      41    375,08      9,15
Total      44    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1          18    97,218     1,404                             (----*----)
2          18    95,790     3,183                         (---*----)
3           5    93,370     4,757            (--------*--------)
5           4    90,768     5,124  (----------*---------)
                                   --------+---------+---------+--------
Pooled StDev =    3,025                 90,0      93,0      96,0

Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
Verweilz    4    208,80     52,20     6,44    0,000
Error      41    332,21      8,10
Total      45    541,01
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ---+---------+---------+---------+---
1           4    89,429     4,457  (--------*-------)
2          16    95,067     3,798                       (---*---)
3          13    97,303     1,462                            (----*----)
4           6    96,346     1,612                        (-----*------)
5           7    96,853     1,714                          (-----*-----)
                                   ---+---------+---------+---------+---
Pooled StDev =    2,847            87,5      91,0      94,5      98,0
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Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
TS          4    271,25     67,81    10,06    0,000
Error      40    269,75      6,74
Total      44    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1           7     90,57      3,87  (----*----)
2           6     93,77      4,43          (----*-----)
3          22     97,15      1,16                     (--*--)
4           9     96,90      2,59                   (---*----)
5           1     97,98      0,00             (------------*------------)
                                   ---------+---------+---------+-------
Pooled StDev =     2,60                  92,0      96,0     100,0

Analysis of Variance for BSB-Abbau
Source     DF        SS        MS        F        P
OrgTS       4    248,85     62,21     8,52    0,000
Error      40    292,15      7,30
Total      44    541,01
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---+---------+---------+---------+---
1           7     90,57      3,87  (---*---)
2           8     94,77      4,18           (---*--)
3          21     97,15      1,20                 (-*--)
4           8     96,73      2,72               (--*---)
5           1     97,98      0,00          (----------*----------)
                                   ---+---------+---------+---------+---
Pooled StDev =     2,70            90,0      95,0     100,0     105,0

A8,)B5C@5!@!--$6D

Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
CSB-Fr.     4      4715      1179     3,50    0,015
Error      40     13475       337
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1          16     17,60     23,99  (---*---)
2          13     31,95     15,25        (---*---)
3          12     36,93     12,55         (----*---)
4           3     46,49     12,65         (--------*-------)
5           1     58,55      0,00        (-------------*--------------)
                                   -------+---------+---------+---------
Pooled StDev =    18,35                  25        50        75

Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
BSB-Fr      4      4227      1057     3,03    0,028
Error      40     13963       349
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1          13     16,19     26,58  (---*----)
2          15     31,75     13,59         (---*---)
3          11     35,42     15,22          (---*----)
4           5     40,65     12,06          (-----*------)
5           1     58,55      0,00        (--------------*---------------)
                                   --------+---------+---------+--------
Pooled StDev =    18,68                   25        50        75
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Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
CSB-SA-F    4      5155      1289     3,95    0,009
Error      40     13035       326
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1           9     15,13     17,76  (------*-----)
2          20     31,11     16,75            (----*---)
3           8     25,26     26,25       (------*-----)
4           4     38,64      5,96           (--------*--------)
5           4     55,81      9,18                    (--------*--------)
                                   ---------+---------+---------+-------
Pooled StDev =    18,05                    20        40        60

Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
Sauerstoff  3      2875       958     2,57    0,068
Error      41     15315       374
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1          18     36,92     16,38                           (-----*-----)
2          18     28,09     20,35                      (-----*----)
3           5     27,10     22,87                (----------*----------)
5           4      8,16     23,22   (-----------*-----------)
                                   --------+---------+---------+--------
Pooled StDev =    19,33                    0        16        32
Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
TS          4      5469      1367     4,30    0,005
Error      40     12721       318
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1           7     10,73     33,36   (----*-----)
2           6     17,86     12,18     (-----*-----)
3          22     32,78     13,45              (--*--)
4           9     43,62     13,69                 (---*----)
5           1     42,19      0,00      (--------------*-------------)
                                   --+---------+---------+---------+----
Pooled StDev =    17,83              0        25        50        75

Analysis of Variance for CSB-SA-Abbau
Source     DF        SS        MS        F        P
OrgTS       4      5268      1317     4,08    0,007
Error      40     12922       323
Total      44     18190
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1           7     10,73     33,36   (----*-----)
2           8     21,97     15,33        (----*----)
3          21     32,51     12,85              (--*--)
4           8     45,31     13,60                 (----*----)
5           1     42,19      0,00      (--------------*-------------)
                                   --+---------+---------+---------+----
Pooled StDev =    17,97              0        25        50        75
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?2@=G#/DE0*I;$J OPVVNRR LUQPNSR OVTLNS VLRTONS VOQTNQ RPRSNTT RVPNO PUTONL

?2@=G#/DE0KdH*I;$J RVPNS PULSNS

@2@=G#/DE0*I;$J VMSMNRL TUVPNUQ VQSPNU VOQLRNS RUSNPT OMPPNPQ OMNL ROUUNP

?2@=28=G#/DE0*I;$J OLTNLL QVMQNMP OSPNM PSUPNT RPTNOQ VLMQNUO QMMNO RSTRNT

@2@K?2@ SNTTSMOT SNUVUOOS SNQRUTV VNSTOPQ SNQPRLQV SNMQMSMT SNSOQMP SNMQSQU

>!*I;$J QNLTRR TSNPPVU VNMTS VMMNMPP VNUUPL RLNQVQT ONVRU VOONUVO

7WX*IEJ VMNSVRO QPNRMMR LNPOT QRNTRM VLNVOPT QRNUTVT VPNPRU RSNPQS

8:A*I;$J QNMQOL TLNPRQR TNQSU VQMNRRP

F%3DE0&/;0H*IBFJ PRNQL VPVQNUO VPNS QMS

2/3%#)0-44*I<$K.J SNSTTRL ONPPLUR SNR QNV VNLVMLL TNSUVSR VNQ UNM

:O=2DEY/';3'$%' SNSUUML PNPOPOO SNLOMVT UNUSTOL

B%)/<0=9*I;$J QRNVVO QQLNLMR VPNTQ PPVNRU VVNURL ORLNVVO SNVMS MPNMVT

9:O=9*I;$J SNOVS VUUNTMM SNSP QOMNOO SNVSMQ MTNUVTS SNVS OMMNPM

9:Q=9*I;$J SNPVV VVLNUQO SNPV RPONT VNSQUS ORNRPVT SNO OQQNOU

9ZR=9*I;$J OSNQPT VLSNQRS QNST QLRNSP VSNQUS ORTNQRS LNQP QQSNOS

B%)/<0=>*I;$J SNUOOO RQNUMTP SNOPP VPTNUPR ONRUP VSPNUUV SNQLP PUNUMM

>:R=>*I;$J SNRQUO QQNPLS SNSPO LONLMV SNMSM VSONRQL SNSMOM VMNURRO

[2*I;$J LQQPNT QMTUMNU RRTO LPUPV VSRTSNM TVOURNU RVPQ VVSPLU

:#$[2*I;$J QLPLNV OTPMUNR QOVQ TMSRM MOSSNT QOMMMNR TVRS LVORP

[%<6%#/03#*I\?J OMNQ QQNR VUNL QONO OLNS QMNS VMNU OUNL
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            CSB      BSB   CSB-SA  BSB/CSB      AOX     PI    Leuchtba     O2

BSB       0.938

CSB-SA    0.680    0.385

BSB/CSB   0.050    0.373   -0.658

AOX       0.246    0.226    0.176   -0.049

PI        0.121    0.139    0.027    0.103   -0.134

Leuchtba  0.156    0.134    0.131   -0.007    0.020    0.101

O2       -0.388   -0.376   -0.231   -0.084   -0.275    0.112   -0.195

VWZ      -0.309   -0.317   -0.161   -0.065    0.006   -0.141   -0.114   -0.015

ges.-N    0.202    0.196    0.131   -0.004    0.132    0.072   -0.009   -0.010

NO2       0.048    0.025    0.076   -0.079   -0.004    0.063   -0.066    0.091

NO3       0.149    0.122    0.139   -0.068    0.202    0.014   -0.116    0.016

NH4       0.146    0.168    0.040    0.079    0.029    0.064    0.095   -0.059

ges-P     0.167    0.172    0.082    0.050   -0.111    0.100    0.103    0.061

PO4       0.104    0.102    0.062    0.017   -0.067    0.009    0.023    0.004

TS        0.035    0.003    0.088   -0.084    0.017    0.018   -0.012   -0.577

orgTS     0.215    0.204    0.145   -0.010    0.136   -0.054   -0.087   -0.722

Temp.     0.146    0.037    0.315   -0.265    0.069   -0.414    0.006    0.015

CSB-Abb   0.300    0.298    0.162    0.104    0.031    0.003    0.015   -0.417

BSB-Abb. -0.075   -0.047   -0.101    0.073   -0.055   -0.110   -0.063   -0.205

CSB-SA-A  0.373    0.165    0.645   -0.551    0.092    0.032    0.068   -0.339

            VWZ   ges.-N      NO2      NO3      NH4    ges-P      PO4       TS

ges.-N   -0.293

NO2      -0.123    0.416

NO3      -0.039    0.570    0.197

NH4      -0.308    0.775    0.034    0.016

ges-P    -0.204   -0.005    0.053   -0.091    0.030

PO4      -0.110    0.018   -0.015   -0.063    0.069    0.459

TS       -0.051    0.003    0.047    0.034   -0.037    0.036    0.010

orgTS    -0.055    0.034   -0.022    0.115    0.002   -0.035    0.081    0.956

Temp.    -0.080    0.219    0.267    0.006    0.209   -0.041    0.061   -0.084

CSB-Abb   0.036   -0.077   -0.077    0.085   -0.131   -0.032   -0.056   -0.010

BSB-Abb.  0.080   -0.047    0.030    0.093   -0.136   -0.075   -0.096    0.005

CSB-SA-A  0.042   -0.069   -0.045    0.078   -0.132    0.016    0.015    0.038

          orgTS    Temp.  CSB-Abb BSB-Abb.

Temp.    -0.175

CSB-Abb   0.145    0.136

BSB-Abb.  0.049    0.197    0.750

CSB-SA-A  0.189    0.158    0.520    0.159
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            CSB      BSB CSB-SA S  BSB/CSB       PI       O2      VWZ   ges.-N

BSB       0.907

CSB-SA S  0.765    0.421

BSB/CSB   0.458    0.733   -0.135

PI        0.114    0.122    0.059    0.131

O2       -0.307   -0.189   -0.360   -0.086   -0.135

VWZ      -0.066    0.080   -0.263    0.299   -0.028   -0.090

ges.-N   -0.031   -0.131    0.121   -0.279    0.076   -0.168   -0.162

NO2      -0.032   -0.095    0.080   -0.168   -0.005   -0.068   -0.087    0.695

NO3      -0.008   -0.046    0.059   -0.088   -0.012   -0.023   -0.086    0.606

NH4       0.058   -0.007    0.136   -0.204    0.068   -0.201   -0.086    0.743

ges.-P    0.136    0.096    0.148    0.033   -0.148   -0.021   -0.102   -0.127

PO4       0.065    0.039    0.083    0.015   -0.116   -0.120   -0.097   -0.002

TS        0.203    0.175    0.175    0.109    0.049   -0.192   -0.265    0.004

orgTS     0.189    0.206    0.096    0.187    0.212   -0.108   -0.257    0.040

Temp.    -0.299   -0.390   -0.003   -0.526   -0.437    0.107   -0.195   -0.063

CSB-Abb.  0.476    0.548    0.184    0.671    0.131   -0.191    0.137   -0.230

BSB-Abb.  0.150    0.219   -0.012    0.484   -0.059   -0.200    0.151   -0.107

CSB-SA-A  0.435    0.379    0.356    0.300    0.130   -0.180   -0.013   -0.135

            NO2      NO3      NH4   ges.-P      PO4       TS    orgTS    Temp.

NO3       0.697

NH4       0.116    0.051

ges.-P   -0.044   -0.105   -0.105

PO4       0.100   -0.030   -0.031    0.538

TS       -0.016   -0.156    0.119    0.241    0.237

orgTS     0.012   -0.044    0.111    0.021    0.071    0.978

Temp.    -0.071   -0.118    0.037    0.105    0.167   -0.013   -0.086

CSB-Abb. -0.067   -0.016   -0.241    0.127    0.076    0.134    0.162   -0.636

BSB-Abb. -0.029    0.002   -0.112    0.113    0.068    0.172    0.127   -0.208

CSB-SA-A  0.013    0.038   -0.154    0.129    0.089    0.065    0.065   -0.604

       CSB-Abb. BSB-Abb.

BSB-Abb.  0.515

CSB-SA-A  0.852    0.254
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8 @ 8 @ 8 @ 8 @

VSVUNO VOTLNU SNPMV SNRMM RTPM TRVPNL QQVS QTOO

VRSVNL ORPLNQ SNMOV SNPSR TPQO LPMTNL RVSL TMQL

VMQONP QPMMNM SNMPV SNMQO PPTM VVUQRNR RURQ MUTQ

OOSPNR RLLMNV SNLSP SNLTU MUTP VTVUQNO TULU VSVPU

PSUTNT PSUPNT SNULM SNULM VLRTO VLRTO VOQLR VOQLR

8:A*I;$J >!*I;$J F%3DE0&/;0H*IBFJ 7WX*IEJ

8 @ 8 @ 8 @ 8 @

VRNLV QVNMR LNSV QPNUT QO LM VTNVR VQNLV

VUNVQ TLNVP VTNOT MONVP RP VTL VPNTT VUNSS

ORNSU LRNTU ORNVO VSMNQP PR OOU VMNLQ ORNVL

QQNPO VVVNSO QPNOT VRONTP LL QSS VUNLT OUNQP

VQMNRT VQMNRT VMMNMM VMMNMM QMS QMS QRNTT QRNTT

2/3%#)0-44*I<$K.J B%)/<0=9*I;$J 9:O=9*I;$J 9:Q=9*I;$J

8 @ 8 @ 8 @ 8 @

VNO SNU LPNRL VRTNTO ONLO PTNRU PNMS UONUU

VNP VNT VOMNRT OMRNTV PNVT VQSNUOO VRNVS VLTNQM

VNU ONS VMPNOS RSQNTV VVNQQ VUPNQP OVNUQ OMMNMR

ONS ONP OQTNOV TQONTV ORNOV OPVNMU RVNUU QMSNVO

QNV QNV PPVNRU PPVNRU QOMNOO QOMNOO RPONTS RPONTS

9ZR=9*I;$J B%)/<0=>*I;$J >:R=>*I;$J [2*I;$J

8 @ 8 @ 8 @ 8 @

TRNLO MUNOT VNMS QQNRV SNRV VPNPO VTPPL OSUTR

LTNLQ VTTNRT TNQQ PPNTT SNRM QQNVU OSOLQ QMRTP

VOONUP OQVNPT VONRP UUNPU SNUP RUNMT ORVOO TQUTM

VMQNMV QSMNLP ORNPT VQONLQ ONQV PPNQV OMPRV MSRTU

QLRNSP QLRNSP VPTNUP VPTNUP LONLM LONLM LPUPV LPUPV

-#$[2*I;$J [%<6%#/03#*I\?J

8 @ 8 @

VSLOT VQUMU OONV OONQ

VRVPL ORMRP OQNV ORNL

VMSUS QTTVO ORNO OMNQ

OSVVP RPOMU OPNV OUNL

TMSRM TMSRM QONO QONO

]/#$%)0%..0*)('+*+(%*-&%#%'*B#%'^Y%#0%*+%#*%('^%.'%'*5'0%#$#366%'*_F%`%.aH*]/&%(*%#4-.$0%*+(%
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8 @ 8 @ 8 @ 8 @

MVV VVVO SNQOM SNVPT VORR VMOQ RQR LLO

LQO VLRM SNQUM SNQSP VRVR QSQS TLS VMQP

URO OTLO SNRRM SNRRL VPTO RQQM MVU OTUS

VVRR QQVM SNTVP SNTLU VUMS TPRR UOQ QRRR

RSTT RSTT SNMQS SNMQV PUTQ PUTQ RQSS RQSS

>!*I;$J 7WX*IEJ 2/3%#)0-44*I<$K.J B%)/<0=9*I;$J

8 @ 8 @ 8 @ 8 @

MNV OPNQ OQNO OVNR QNPR ONUL LNS VTNT

VSNS TSNT ORNML OPNO TNML RNPP VONP QSNL

VTNV MRNP OPNRM QVNS MNSU PNQT VLNP RPNV

OPNR ULNL OLNMU QTNL MNLO LNSQ OUNU PVNR

VOONU VOQNS RSNPQ RSNP UNMV UNMV MPNM MPNL

9:O=9*I;$J 9:Q=9*I;$J 9ZR=9*I;$J B%)/<0=>*I;$J

8 @ 8 @ 8 @ 8 @

SNL TTNP QNL RPNL VLNS MONM VNV VRNQ

ONS VVVNV PNV UQNR QLNL VQMNV ONO OLNO

PNR VPPNP UNP VRSNS MONT OSVNT TNV RONV

OLNV OOONO VLNP VLPNM VVMNT OPTNL VSNS TPNV

OMMNM OMMNM OQQNQ OQQNQ QQSNQ QQSNQ MSNS MSNS

>:R=>*I;$J [2*I;$J -#$[2*I;$J [%<6%#/03#*I\?J

8 @ 8 @ 8 @ 8 @

SNRM QNP OROVP OTRPL VURQT OSQPV VUNT OSNQ

SNTQ MNO QVVMP RPMMQ OQQTV QTTLO OSNP OONM

SNPO VSNL QUUVU PLSML OLRPU TSLSQ OONS OTNV

VNSU VRNR RLRRQ LUQLR QOUST PPSOT OTNV OMNT

VLNS VLNS VVSPUS VVSPUS LVORM LVORM OUNU OUNU

]/#$%)0%..0*)('+*+(%*-&%#%'*B#%'^Y%#0%*+%#*%('^%.'%'*5'0%#$#366%'*_F%`%.aH*]/&%(*%#4-.$0%*+(%

X3-#+'3'$*+%#*W%#0%*('*$.%(DE*)0/#;*&%)%0^0%*2%$<%'0%*_8a*&^YH*('*$.%(DE*$#-b%*!'0%#`/..%*_@aH



AA!7

+,%(-".''()/(,)!;<=!)5367()*)78,)&#$'()**
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8 @ 8 @ 8 @

6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO

?2@=G#/DE0*I;$J eSNSSV VVNR eSNSSV UNO SNQTP SNL SNMTL SNR eSNSSV VTNV eSNSSV VONV

@2@=G#/DE0*I;$J eSNSSV VSNU eSNSSV LNO SNLLL SNO SNMTM SNR SNSSV QNP SNSSM ONM

?2@=28=G#/DE0*I;$J SNSSL ONP SNSSU ONP SNVMS VNO SNVTO VNQ eSNSSV TVNV eSNSSV RTNV

@2@K?2@*I;$J SNSRL VNL SNVLP VNO SNRQP SNM SNOQL VNV eSNSSV QPNV eSNSSV QSNM

>!*I;$J SNSPL VNM SNSTU VNM eSNSSV RNP SNMRT SNR SNSRT VNU SNSVR ONR

7WX*IEJ SNOQO VNV SNRVR SNL SNQQS SNU SNQPS SNL SNVRU VNQ SNQUT SNL

8:A*I;$J SNVUV VNT SNLOR SNR SNVMT VNT SNURT SNO SNRPT SNU SNOLV VNO

F%3DE0&/;0H*IBFJ SNVRO VNQ SNRUU SNP SNOLV VNS SNVTQ VNQ SNSOV ONO SNUOP SNO

2/3%#)0-44*I<$K.J eSNSSV VMNT eSNSSV OQNP SNSSS VONQ SNSSS OTNP SNSSO VONL SNSSV VQNQ

B%)/<0=9*I;$J SNSTO VNL SNQQQ SNU SNVSM VNT SNPQU SNT SNRQQ SNL SNVQO VNR

9:O=9*I;$J SNUTR SNV SNVPM VNS SNVMO VNO SNUTP SNV SNLSQ SNQ SNLLL SNV

9:Q=9*I;$J SNRUM SNM SNRSL SNL SNSUT VNT SNRTU SNM SNROO SNL SNVUL VNO

9ZR=9*I;$J SNSPV VNM SNSVT ONR SNSVU ONQ SNSSM ONM SNSQU ONS SNSPP VNM

B%)/<0=>*I;$J SNSVO ONT SNMLS SNQ SNSSQ QNV SNTTM SNP SNTSV SNPM SNMLM SNQ

>:R=>*I;$J SNVOP VNR SNTQR SNO SNVSR VNT SNSTS VNO SNLLL SNO SNLLR SNV

[2*I;$J SNVSS VNT SNSRS VNP SNSVR ONR SNSMT VNQ SNSVM ONQ SNSOR VNL

-#$[2*I;$J SNQRL VNL SNSLV ONL SNSSR PNR SNQVO VNT SNVPM ONM SNSVS RNM

[%<6%#/03#*I\?J SNSLQ PNS SNSOT LNS SNVRR TNS SNSRP MNS SNSSM VSNV SNSRM MNS
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8 @ 8 @ 8 @

6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO 6=W%#0 εO

?2@=G#/DE0*I;$J eSNSSV OUNV eSNSSV VPNU eSNSSV MNU SNSQV ONV eSNSSV OVNU eSNSSV VTNR

@2@=G#/DE0*I;$J eSNSSV RTNU eSNSSV VMNP eSNSSV VPNS SNSVP ONR eSNSSV VUNT eSNSSV LNM

?2@=28=G#/DE0*I;$J SNSSO QNQ SNSOL ONV SNQRR SNL SNPTT SNT eSNSSV VONL eSNSSV LNV

@2@K?2@*I;$J eSNSSV RSNV eSNSSV RTNT eSNSSV VPNT eSNSSV RQNT eSNSSV VSNQ eSNSSV VONO

>!*I;$J eSNSSV RNU SNRTV SNM SNMUM SNQ SNSUU VNP SNSSL ONL SNVPV VNQ

7WX*IEJ eSNSSV RNR SNSOO ONO SNSVT ONR SNSSV QNT SNQQT SNU SNRRS SNM

2/3%#)0-44*I<$K.J eSNSSV VMNM eSNSSV OSNM eSNSSV VMNU eSNSSV OSNP SNSSM VSNV eSNSSV VTNM

B%)/<0=9*I;$J eSNSSV PNS eSNSSV PNS SNSQQ ONO SNSQO ONO SNSVQ ONM SNSVR ONP

9:O=9*I;$J eSNSSV PNO SNLUR SNO SNORQ VNV SNLUL SNO eSNSSV RNO SNQLV SNL

9:Q=9*I;$J SNSSL ONM SNULR SNSM SNTSS SNM SNUPP SNV SNSVV ONT SNURT SNV

9ZR=9*I;$J eSNSSV PNR eSNSSV TNT SNSQM ONS SNSRL VNU SNSSO QNQ SNSOU ONV

B%)/<0=>*I;$J SNSVS ONP SNRSU SNL SNVSV VNT SNRSP SNL SNSRU VNU SNQTS SNU

>:R=>*I;$J SNSST ONU SNLQU SNQ SNSQV ONV SNRUU SNM SNSSV QNL SNPSV SNT

[2*I;$J SNSSO QNQ SNSVO ONT eSNSSV RNR SNSSP ONU SNSQS ONV SNVVQ VNT

-#$[2*I;$J SNSTM QNL SNSRT RNS SNOUS ONV SNRQP VNP SNSTP QNU SNSUS QNQ

[%<6%#/03#*I\?J eSNSSV RUNO eSNSSV TSNM eSNSSV VRNR eSNSSV OSNV eSNSSV RQNM eSNSSV RONV
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Analysis of Variance for CSB-Abb
Source     DF        SS        MS        F        P
CSBfr. c    4    4734.6    1183.6    16.50    0.000
Error     520   37298.4      71.7
Total     524   42033.0
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ----------+---------+---------+------
1         105    78.762     8.794  (----*----)
2         105    82.495     8.431             (----*---)
3         105    83.771    10.681                 (---*----)
4         105    87.010     5.001                          (----*---)
5         105    86.581     8.434                         (---*----)
                                   ----------+---------+---------+------
Pooled StDev =    8.469                   80.5      84.0      87.5

Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
CSBfr. c    4    3898.0     974.5    13.22    0.000
Error     521   38399.4      73.7
Total     525   42297.4
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ---+---------+---------+---------+---
1         186     80.22      8.74    (*)
2         271     85.26      8.40         (*)
3          62     87.11      8.89          (-*-)
4           6     88.83      9.24       (------*------)
5           1     94.00      0.00  (----------------*----------------)
                                   ---+---------+---------+---------+---
Pooled StDev =     8.59              80        90       100       110

Analysis of Variance for CSB-Abb
Source     DF        SS        MS        F        P
BSBfr. c    4    4537.4    1134.4    15.71    0.000
Error     519   37477.2      72.2
Total     523   42014.6
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         105    78.581     8.115   (----*---)
2         105    82.495     9.500              (----*---)
3         105    84.781     8.395                     (---*----)
4         105    86.086     8.574                        (----*----)
5         104    86.663     7.799                          (----*---)
                                   -+---------+---------+---------+-----
Pooled StDev =    8.498          77.0      80.5      84.0      87.5
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Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
BSBfr. c    4    3478.9     869.7    11.66    0.000
Error     520   38800.4      74.6
Total     524   42279.3
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         131    79.527     9.123  (--*--)
2         259    84.494     8.610             (-*-)
3         117    86.197     8.080               (--*---)
4          13    88.154     6.543             (--------*---------)
5           5    86.800    13.882    (---------------*--------------)
                                   ----+---------+---------+---------+--
Pooled StDev =    8.638             80.0      85.0      90.0      95.0

Analysis of Variance for CSB-Abb
Source     DF        SS        MS        F        P
CSB-SA c    4    1048.0     262.0     3.32    0.011
Error     519   40966.6      78.9
Total     523   42014.6
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         105    81.790     8.704  (--------*-------)
2         105    82.514     9.255      (--------*-------)
3         105    83.971     9.235             (--------*-------)
4         105    84.600     8.523                (--------*--------)
5         104    85.721     8.677                      (--------*-------)
                                   ----------+---------+---------+------
Pooled StDev =    8.884                   82.0      84.0      86.0

Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
CSB-SA c    4    1091.9     273.0     3.45    0.009
Error     520   41187.5      79.2
Total     524   42279.3
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         116     82.27      8.44   (-*-)
2         324     83.53      9.42     (*-)
3          70     86.49      7.30       (--*--)
4          13     86.00      7.54   (------*-----)
5           2     94.50      0.71     (--------------*---------------)
                                   ----------+---------+---------+------
Pooled StDev =     8.90                   88.0      96.0     104.0

Analysis of Variance for CSBAbbSt
Source     DF        SS        MS        F        P
O2 cod.A    4      3020       755     7.00    0.000
Error     132     14233       108
Total     136     17254
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          25     88.12     12.00                      (-----*-----)
2          29     87.93      4.30                      (-----*----)
3           6     84.83      6.24           (-----------*-----------)
4          54     83.85      6.61                  (---*---)
5          23     74.35     18.77  (-----*-----)
                                   ----------+---------+---------+------
Pooled StDev =    10.38                   77.0      84.0      91.0
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Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
sauer co    4    4075.4    1018.9    10.21    0.000
Error     132   13178.1      99.8
Total     136   17253.5
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1           6    91.000     2.000                          (------*------)
2          42    87.643     9.471                           (--*--)
3          66    84.288     6.570                         (-*-)
4          17    78.412    17.041                  (---*---)
5           6    62.833    20.144   (-----*------)
                                   -----+---------+---------+---------+-
Pooled StDev =    9.992                60        72        84        96

Analysis of Variance for CSB-Abb
Source     DF        SS        MS        F        P
nh4 cod.    4     768.1     192.0     2.40    0.049
Error     514   41098.5      80.0
Total     518   41866.7
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1         105    85.429     7.030                  (-------*--------)
2         105    84.695     8.273              (-------*--------)
3         105    83.324     9.746       (--------*-------)
4         104    82.413    10.995  (--------*--------)
5         100    82.420     8.109  (--------*--------)
                                   -------+---------+---------+---------
Pooled StDev =    8.942                82.0      84.0      86.0

Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
nh4 cod.    4     993.5     248.4     3.11    0.015
Error     515   41139.3      79.9
Total     519   42132.8
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         188    85.170     7.899                               (-*--)
2         195    83.282     9.616                           (--*-)
3          96    82.865     9.219                         (---*--)
4          34    81.853     7.439                     (-----*-----)
5           7    76.429    16.511   (------------*------------)
                                   -+---------+---------+---------+-----
Pooled StDev =    8.938          70.0      75.0      80.0      85.0

Analysis of Variance for CSB-Abb
Source     DF        SS        MS        F        P
ts cod.     4     661.5     165.4     2.08    0.082
Error     520   41371.5      79.6
Total     524   42033.0
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         104    82.567     8.805    (--------*-------)
2         105    82.295    10.302   (-------*--------)
3         105    83.962     8.525           (--------*-------)
4         105    85.171     8.330                 (--------*-------)
5         106    84.604     8.493               (-------*--------)
                                   --------+---------+---------+--------
Pooled StDev =    8.920                 82.0      84.0      86.0
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Analysis of Variance for CSB-Abba
Source     DF        SS        MS        F        P
ts cod.     3     670.3     223.4     2.80    0.040
Error     521   41593.9      79.8
Total     524   42264.2
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ------+---------+---------+---------+
1         227     82.52      9.61         (-*)
2         281     84.68      8.45            (*)
3          16     84.87      6.94        (----*---)
5           1     92.00      0.00  (-----------------*-----------------)
                                   ------+---------+---------+---------+
Pooled StDev =     8.94                 80        90       100       110

C5C@!--$6

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
O2 cod.A    4    1776.4     444.1     4.64    0.002
Error     132   12629.0      95.7
Total     136   14405.4
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          25     95.31     13.91              (------*-----)
2          29     97.70      1.96                   (-----*-----)
3           6     97.27      1.27           (------------*------------)
4          54     98.06      2.33                     (---*----)
5          23     88.06     18.56  (------*-----)
                                   ----------+---------+---------+------
Pooled StDev =     9.78                   90.0      96.0     102.0

Analysis of Variance for BSB-Abba
Source     DF        SS        MS        F        P
sauer co    4    3684.8     921.2    11.34    0.000
Error     132   10720.6      81.2
Total     136   14405.4
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1           6     97.03      2.01                       (-----*-----)
2          42     96.46     10.75                          (-*--)
3          66     97.90      2.41                            (-*)
4          17     93.59     11.46                      (---*---)
5           6     72.41     26.42  (-----*-----)
                                   ------+---------+---------+---------+
Pooled StDev =     9.01                 72        84        96       108

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
nh4 cod.    4     669.1     167.3     3.03    0.017
Error     510   28158.5      55.2
Total     514   28827.6
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         104    97.313     3.121                     (--------*--------)
2         105    96.212     5.296              (--------*--------)
3         105    94.993     8.515       (--------*--------)
4         103    94.392    10.399   (--------*--------)
5          98    94.390     7.645   (--------*--------)
                                   ----------+---------+---------+------
Pooled StDev =    7.431                   94.4      96.0      97.6
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Analysis of Variance for BSB-Abba
Source     DF        SS        MS        F        P
nh4 cod.    4     780.0     195.0     3.55    0.007
Error     511   28068.0      54.9
Total     515   28848.0
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         187    96.953     4.215                              (-*--)
2         195    94.936     8.358                         (-*--)
3          94    94.476     9.174                      (---*---)
4          33    94.345     8.173                    (-----*-----)
5           7    90.414    14.404  (-------------*-------------)
                                   --------+---------+---------+--------
Pooled StDev =    7.411                 88.0      92.0      96.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
Temp. co    4       724       181     1.75    0.144
Error     132     13682       104
Total     136     14405
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          27     92.21     14.16   (---------*--------)
2          26     94.97     11.98          (--------*---------)
3          28     94.98     13.21          (--------*---------)
4          27     98.21      1.25                  (---------*--------)
5          29     98.30      2.14                  (---------*--------)
                                   ----------+---------+---------+------
Pooled StDev =    10.18                   92.0      96.0     100.0

Analysis of Variance for BSB-Abba
Source     DF        SS        MS        F        P
Tempcod.    4      1014       254     2.50    0.046
Error     132     13391       101
Total     136     14405
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  ------+---------+---------+---------+
1          30     91.00     16.19   (------*------)
2          59     96.09      9.87               (----*----)
3          27     98.28      1.88                 (-------*------)
4          12     98.79      0.75              (-----------*----------)
5           9     98.01      2.18           (------------*------------)
                                   ------+---------+---------+---------+
Pooled StDev =    10.07               90.0      95.0     100.0     105.0
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSBfr. c    4     67690     16922    22.90    0.000
Error     512    378404       739
Total     516    446093
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---+---------+---------+---------+---
1         101     26.37     33.50   (---*---)
2         104     41.63     27.91               (----*---)
3         104     46.04     25.91                   (---*----)
4         103     54.01     23.62                          (---*---)
5         105     59.89     23.99                               (---*---)
                                   ---+---------+---------+---------+---
Pooled StDev =    27.19              24        36        48        60

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
CSBfr. c    4     54353     13588    17.66    0.000
Error     513    394682       769
Total     517    449035
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         181     33.00     32.50  (*-)
2         268     50.29     24.32       (*)
3          62     60.85     27.60         (-*-)
4           6     70.04      6.85        (-----*-----)
5           1     87.42      0.00   (---------------*---------------)
                                   --+---------+---------+---------+----
Pooled StDev =    27.74             35        70       105       140

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
BSBfr. c    4     15953      3988     4.75    0.001
Error     512    430140       840
Total     516    446093
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         103     36.37     28.10  (------*------)
2         103     42.56     32.77          (------*------)
3         104     48.00     29.43                 (------*------)
4         104     51.45     25.02                     (------*------)
5         103     50.09     29.10                    (------*------)
                                   --+---------+---------+---------+----
Pooled StDev =    28.98           32.0      40.0      48.0      56.0

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
BSBfr. c    4     12121      3030     3.56    0.007
Error     513    436914       852
Total     517    449035
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1         129     37.89     30.09         (--*---)
2         255     47.23     28.66                (-*--)
3         116     50.39     28.40                 (---*--)
4          13     54.71     25.29             (---------*----------)
5           5     48.84     54.64  (-----------------*----------------)
                                   -----+---------+---------+---------+-
Pooled StDev =    29.18                30        45        60        75
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSB-SA c    4    228096     57024   133.93    0.000
Error     512    217997       426
Total     516    446093
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         100      7.06     32.00   (-*-)
2         104     41.02     17.28                    (-*)
3         104     51.47     20.48                         (-*-)
4         105     58.53     16.37                            (-*-)
5         104     68.86     11.98                                 (-*-)
                                   ---------+---------+---------+-------
Pooled StDev =    20.63                    20        40        60

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
CSB-SA c    4    202580     50645   105.42    0.000
Error     513    246455       480
Total     517    449035
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         111     10.65     32.32   (*)
2         322     51.22     19.47               (*
3          70     70.11     11.49                    (*-)
4          13     74.62      7.82                   (--*---)
5           2     89.57      3.05                  (--------*-------)
                                   ---------+---------+---------+-------
Pooled StDev =    21.92                    35        70       105

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
bsb/csb     4    160900     40225    72.21    0.000
Error     512    285193       557
Total     516    446093
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1         104     62.32     18.71                            (-*-)
2         104     54.61     18.46                        (-*--)
3         105     55.77     13.98                         (-*-)
4         104     42.24     26.06                  (-*-)
5         100     12.23     35.35   (-*-)
                                   -------+---------+---------+---------
Pooled StDev =    23.60                  20        40        60

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
bsb/csb     4    137955     34489    56.88    0.000
Error     513    311079       606
Total     517    449035
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1           4     73.06     20.06                         (-----*-----)
2          47     65.19     17.43                            (*-)
3         284     55.26     18.65                          (*)
4         176     27.51     33.38                   (*)
5           7    -22.83     20.38   (---*----)
                                   -+---------+---------+---------+-----
Pooled StDev =    24.63           -40         0        40        80
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
O2 cod.A    4     15422      3856     4.50    0.002
Error     131    112157       856
Total     135    127579
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1          25     60.74     25.38                     (----*-----)
2          29     50.21     29.77                (----*----)
3           5     54.98     33.20           (-----------*------------)
4          54     47.41     24.65                (---*---)
5          23     26.07     40.04   (-----*-----)
                                   ----+---------+---------+---------+--
Pooled StDev =    29.26               20        40        60        80

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
sauer co    4     16944      4236     5.02    0.001
Error     131    110636       845
Total     135    127579
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1           6     76.45      6.35                   (------*-------)
2          42     53.13     29.13                (--*--)
3          65     47.99     25.13               (-*-)
4          17     25.49     43.69     (---*----)
5           6     27.72     30.64  (-------*-------)
                                   ---------+---------+---------+-------
Pooled StDev =    29.06                    30        60        90

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
ts cod.     4     10322      2581     3.03    0.017
Error     512    435771       851
Total     516    446093
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         102     39.70     36.74   (-------*-------)
2         105     42.16     27.92      (-------*-------)
3         103     46.19     28.21            (-------*-------)
4         102     47.95     26.31              (--------*-------)
5         105     52.46     25.44                     (-------*-------)
                                   --+---------+---------+---------+----
Pooled StDev =    29.17           35.0      42.0      49.0      56.0

Analysis of Variance for CSB-SA-Abb
Source     DF        SS        MS        F        P
ts cod.     3      8162      2721     3.17    0.024
Error     513    440786       859
Total     516    448948
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1         224     41.56     32.15         (*)
2         276     48.66     27.13           (*)
3          16     53.98     22.79         (---*----)
5           1     74.14      0.00   (---------------*----------------)
                                   ------+---------+---------+---------+
Pooled StDev =    29.31                 35        70       105       140
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One-way Analysis of Variance

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
CSBfr. c    4    100197     25049    52.23    0.000
Error     506    242682       480
Total     510    342880
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         102     18.55     32.77   (-*--)
2         100     35.96     23.48              (--*--)
3         100     45.10     16.30                    (--*--)
4         104     48.56     17.00                       (-*--)
5         105     60.27     15.06                              (--*--)
                                   -+---------+---------+---------+-----
Pooled StDev =    21.90            15        30        45        60

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
CSBfr. c    4     58468     14617    25.75    0.000
Error     507    287788       568
Total     511    346256
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1         334     34.31     27.20   (*)
2         153     54.87     15.35             (*-)
3          19     62.63     16.55             (----*-----)
4           3     74.00     12.53          (-------------*-------------)
5           3     69.33     13.65        (-------------*------------)
                                   -----+---------+---------+---------+-
Pooled StDev =    23.82                40        60        80       100

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
BSBfr. c    4    163265     40816   114.76    0.000
Error     502    178552       356
Total     506    341818
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1         103      9.68     32.08  (-*-)
2         100     40.14     16.23                 (-*-)
3         102     45.15     14.04                    (-*)
4         101     52.03     11.97                       (-*-)
5         101     62.91     11.51                             (*-)
                                   -------+---------+---------+---------
Pooled StDev =    18.86                  20        40        60
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Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
BSBfr. c    4     60604     15151    26.78    0.000
Error     503    284587       566
Total     507    345191
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         391     36.06     26.32  (*)
2          94     60.51     10.54          (*-)
3          14     67.36     12.62         (---*----)
4           8     63.87     16.69       (----*-----)
5           1     84.00      0.00   (---------------*---------------)
                                   ---------+---------+---------+-------
Pooled StDev =    23.79                    60        90       120

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
CSB-SA c    4     11261      2815     4.28    0.002
Error     502    330557       658
Total     506    341818
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1          99     35.09     30.60   (------*------)
2         102     37.90     25.35       (------*------)
3         104     46.25     20.95                   (------*------)
4         100     42.44     23.01             (-------*------)
5         102     47.36     27.48                     (------*------)
                                   --------+---------+---------+--------
Pooled StDev =    25.66                 35.0      42.0      49.0

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
CSB-SA c    4      7392      1848     2.75    0.028
Error     503    337799       672
Total     507    345191
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         397     40.41     25.49     *)
2         102     46.66     28.03      (-*)
3           7     50.29     14.33  (------*-----)
4           1     84.00      0.00   (----------------*----------------)
5           1     86.00      0.00    (----------------*----------------)
                                   ----------+---------+---------+------
Pooled StDev =    25.91                     60        90       120

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
bsb/csb     4    142749     35687    89.99    0.000
Error     502    199068       397
Total     506    341818
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1         102     11.36     33.99   (-*--)
2         104     40.90     17.23                     (--*-)
3         101     44.52     14.06                       (--*-)
4         102     52.32     13.24                            (--*-)
5          98     61.00     12.15                                  (-*--)
                                   ------+---------+---------+---------+
Pooled StDev =    19.91                 16        32        48        64
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Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
bsb/csb     4    156896     39224   104.78    0.000
Error     503    188294       374
Total     507    345191
                                   Individual 95% CIs For Mean
                                   Based on Pooled StDev
Level       N      Mean     StDev  -------+---------+---------+---------
1          28     -9.21     37.95  (--*--)
2          60     16.82     31.65              (-*-)
3         223     42.16     16.12                         (*)
4         157     54.83     12.70                              (*)
5          40     64.10     13.81                                (--*-)
                                   -------+---------+---------+---------
Pooled StDev =    19.35                   0        25        50

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
pi cod.     4     16116      4029     6.30    0.000
Error     494    315983       640
Total     498    332099
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         105     32.50     36.53   (-----*------)
2         104     39.47     25.36            (------*------)
3         100     44.90     20.73                    (------*------)
4         102     47.54     21.86                        (------*------)
5          88     46.78     15.21                      (-------*------)
                                   -+---------+---------+---------+-----
Pooled StDev =    25.29          28.0      35.0      42.0      49.0

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
pi cod.     4      2481       620     0.92    0.451
Error     495    332972       673
Total     499    335453
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---+---------+---------+---------+---
1         410     41.11     27.61                  (*)
2          77     47.03     15.49                   (-*-)
3          10     46.70     18.29               (-----*----)
4           2     43.50      3.54       (------------*-----------)
5           1     42.00      0.00  (----------------*----------------)
                                   ---+---------+---------+---------+---
Pooled StDev =    25.94               0        30        60        90

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
verweilz    4     14543      3636     5.60    0.000
Error     506    328336       649
Total     510    342880
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         105     33.54     31.85   (------*------)
2         104     46.87     19.08                      (------*------)
3         103     39.55     28.99           (-------*------)
4         103     41.36     26.79              (------*------)
5          96     48.40     16.66                        (------*------)
                                   ----------+---------+---------+------
Pooled StDev =    25.47                   35.0      42.0      49.0
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Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
verweilz    4      7721      1930     2.89    0.022
Error     507    338535       668
Total     511    346256
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1          38     30.29     33.14  (------*------)
2         264     41.84     25.93                (--*-)
3         171     42.99     25.25                 (--*--)
4          32     50.47     18.43                   (------*-------)
5           7     44.43     18.82     (---------------*---------------)
                                   --+---------+---------+---------+----
Pooled StDev =    25.84             24        36        48        60

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
O2          4     32203      8051     7.00    0.000
Error     130    149515      1150
Total     134    181718
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1          27     41.89     31.22                    (------*-----)
2          27     50.19     23.43                         (-----*------)
3          26     43.77     28.15                     (------*-----)
4          28     34.93     30.07                 (-----*------)
5          27      6.00     50.26   (-----*-----)
                                   ----+---------+---------+---------+--
Pooled StDev =    33.91                0        20        40        60

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
O2          4     37692      9423     8.51    0.000
Error     130    144026      1108
Total     134    181718
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1          16     50.12     22.42                   (------*------)
2          22     34.32     32.86              (-----*----)
3          29     56.45     16.66                        (----*---)
4          44     32.50     31.57               (---*---)
5          24      5.83     52.41   (----*-----)
                                   ----+---------+---------+---------+--
Pooled StDev =    33.29                0        25        50        75

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
ges-N       4     19722      4930     7.50    0.000
Error     471    309453       657
Total     475    329175
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         104     48.02     20.55                        (----*----)
2         105     43.98     25.97                    (----*----)
3         104     42.67     25.36                   (----*----)
4         100     36.29     28.13            (----*----)
5          63     27.68     28.75  (------*-----)
                                   ---------+---------+---------+-------
Pooled StDev =    25.63                    30        40        50
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Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
ges-N       4     19827      4957     7.55    0.000
Error     471    309348       657
Total     475    329175
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         293     45.29     23.38                            (-*-)
2         127     36.46     28.77                     (--*--)
3          40     29.30     29.01              (-----*----)
4          12     18.50     33.51   (--------*---------)
5           4     32.50      9.61     (----------------*---------------)
                                   --------+---------+---------+--------
Pooled StDev =    25.63                   15        30        45

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
nh4 cod.    4     22267      5567     8.76    0.000
Error     504    320311       636
Total     508    342579
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         104     45.88     21.44                 (----*----)
2         105     51.10     17.07                      (----*----)
3         102     41.44     27.79             (---*----)
4         104     38.39     27.64          (---*----)
5          94     31.36     30.40  (----*----)
                                   ----+---------+---------+---------+--
Pooled StDev =    25.21               30        40        50        60

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
nh4 cod.    4     19064      4766     7.36    0.000
Error     505    326888       647
Total     509    345953
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1         312     46.36     22.92                               (*-)
2         123     37.50     27.74                         (--*-)
3          58     31.84     29.92                      (--*--)
4          13     33.46     26.64                   (------*------)
5           4     11.50     58.00  (------------*-----------)
                                   -------+---------+---------+---------
Pooled StDev =    25.44                   0        20        40

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
ts cod.     4     11284      2821     4.30    0.002
Error     506    331595       655
Total     510    342880
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1          95     32.66     33.34  (-------*------)
2         101     45.95     25.42                     (-------*------)
3         105     40.87     26.83              (------*------)
4         105     44.73     20.10                    (------*------)
5         105     44.23     20.95                   (------*------)
                                   -+---------+---------+---------+-----
Pooled StDev =    25.60          28.0      35.0      42.0      49.0
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Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
ts cod.     4      8709      2177     3.27    0.012
Error     507    337547       666
Total     511    346256
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         112     34.63     32.37                (-*)
2         270     44.29     24.51                    (*)
3         125     43.43     21.75                   (*-)
4           2     25.50     16.26   (-----------*----------)
5           3     53.67     18.58              (---------*---------)
                                   ----+---------+---------+---------+--
Pooled StDev =    25.80                0        30        60        90

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
Temper.     4     89399     22350    31.47    0.000
Error     130     92319       710
Total     134    181718
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1          24     46.71     15.75                         (----*---)
2          28     50.61     11.57                           (---*---)
3          27     59.96     11.33                               (---*---)
4          27     34.74     45.48                     (---*---)
5          29    -11.41     30.40   (--*---)
                                   ---------+---------+---------+-------
Pooled StDev =    26.65                     0        25        50

Analysis of Variance for CSB-Abb.
Source     DF        SS        MS        F        P
Tempcod.    4     92043     23011    33.36    0.000
Error     130     89674       690
Total     134    181718
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          41     47.73     14.34                            (--*--)
2          45     57.93     11.73                                (--*--)
3          18     26.72     51.55                  (----*----)
4          18    -11.78     36.18  (----*----)
5          13     -5.31     25.76    (-----*-----)
                                   ----------+---------+---------+------
Pooled StDev =    26.26                      0        25        50
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Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
CSBfr. c    4     16712      4178    10.79    0.000
Error     502    194428       387
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         102     74.23     36.79   (----*-----)
2          99     86.50     15.98                    (-----*----)
3          99     88.22     10.11                      (-----*-----)
4         102     89.77     10.56                         (----*-----)
5         105     88.68     10.47                       (-----*----)
                                   ----------+---------+---------+------
Pooled StDev =    19.68                   77.0      84.0      91.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
CSBfr. c    4      4402      1101     2.67    0.031
Error     502    206738       412
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1         331     83.61     23.75                  (*-)
2         151     89.91     10.23                     (-*-)
3          19     82.80     16.01             (-----*----)
4           3     90.14      7.04         (-------------*--------------)
5           3     80.25      7.94   (-------------*--------------)
                                   -----+---------+---------+---------+-
Pooled StDev =    20.29                64        80        96       112

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
BSBfr. c    4     33746      8436    23.87    0.000
Error     502    177394       353
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         103     69.44     38.48  (----*---)
2         100     88.65      6.78                          (----*---)
3         102     88.39      7.73                          (---*----)
4         101     91.24      7.11                             (----*----)
5         101     89.97     10.34                            (---*----)
                                   --------+---------+---------+--------
Pooled StDev =    18.80                 72.0      80.0      88.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
BSBfr. c    4      5052      1263     3.08    0.016
Error     502    206088       411
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         390     84.01     22.47                (*
2          94     91.96      7.19                  (-*)
3          14     85.88     15.94             (---*----)
4           8     79.80     14.67         (-----*-----)
5           1     87.76      0.00  (---------------*---------------)
                                   -+---------+---------+---------+-----
Pooled StDev =    20.26            50        75       100       125



AF!

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
bsb/csb     4     34736      8684    24.71    0.000
Error     502    176404       351
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         102     69.17     38.60   (---*----)
2         104     87.51      7.46                          (---*----)
3         101     89.20      9.02                            (----*---)
4         102     90.81      7.34                              (----*---)
5          98     90.90      8.23                              (----*---)
                                   ---------+---------+---------+-------
Pooled StDev =    18.75                  72.0      80.0      88.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
bsb/csb     4     91855     22964    96.64    0.000
Error     502    119285       238
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1          28     30.66     56.56  (--*--)
2          59     83.31      9.86                              (-*-)
3         223     88.13      8.35                                 (*)
4         157     91.20      6.79                                  (-*)
5          40     89.76     10.89                                (--*-)
                                   --------+---------+---------+--------
Pooled StDev =    15.41                   40        60        80

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
verweilz    4      5097      1274     3.10    0.015
Error     502    206043       410
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         103     80.30     30.56   (-------*------)
2         104     87.39     17.22                 (-------*-------)
3         102     83.54     23.18         (-------*-------)
4         103     87.30     12.86                 (-------*------)
5          95     89.08      9.83                    (-------*-------)
                                   --------+---------+---------+--------
Pooled StDev =    20.26                 80.0      85.0      90.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
verweilz    4      7367      1842     4.54    0.001
Error     502    203773       406
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -----+---------+---------+---------+-
1          37     73.58     46.60   (----*-----)
2         261     84.94     19.56                (-*-)
3         170     87.59     12.11                 (--*--)
4          32     90.58      6.43                 (----*-----)
5           7     93.61      2.85             (-----------*-----------)
                                   -----+---------+---------+---------+-
Pooled StDev =    20.15                72        84        96       108



AF!!

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
O2          4     22038      5510     7.07    0.000
Error     130    101258       779
Total     134    123296
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          27     86.31      9.34                      (-------*------)
2          27     87.59     11.81                       (------*------)
3          26     86.49     12.60                      (-------*------)
4          28     89.53      7.65                         (------*------)
5          27     55.70     58.78  (------*------)
                                   ----------+---------+---------+------
Pooled StDev =    27.91                     60        75        90

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
O2          4     25409      6352     8.44    0.000
Error     130     97887       753
Total     134    123296
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          16     86.58     10.48                   (-----*------)
2          22     85.68     11.90                   (-----*-----)
3          29     86.89     11.99                    (----*----)
4          44     89.14      8.16                      (----*---)
5          24     51.77     61.28  (-----*----)
                                   ----------+---------+---------+------
Pooled StDev =    27.44                     60        80       100

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
Ges.-N      4      4651      1163     2.65    0.033
Error     467    204930       439
Total     471    209581
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         104     89.24     18.03                      (------*-----)
2         105     84.07     29.14             (------*------)
3         104     86.49     12.46                 (------*------)
4          97     84.44     14.64              (------*------)
5          62     78.73     27.63  (--------*--------)
                                   --------+---------+---------+--------
Pooled StDev =    20.95                 78.0      84.0      90.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
Ges.-N      4      4682      1171     2.67    0.032
Error     467    204899       439
Total     471    209581
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         293     86.53     21.62                (-*)
2         124     84.86     13.97              (--*-)
3          40     75.05     33.65      (---*---)
4          12     86.21      4.42          (------*-------)
5           3     87.51      3.79  (---------------*---------------)
                                   --------+---------+---------+--------
Pooled StDev =    20.95                   75        90       105
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Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
nh4 cod.    4      4264      1066     2.58    0.037
Error     500    206812       414
Total     504    211076
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --------+---------+---------+--------
1         104     88.44     17.90                   (-------*-------)
2         105     87.94     16.00                  (-------*-------)
3         102     83.84     27.40          (-------*-------)
4         101     86.20     12.64              (-------*-------)
5          93     80.41     24.53   (-------*-------)
                                   --------+---------+---------+--------
Pooled StDev =    20.34                 80.0      85.0      90.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
nh4 cod.    4      3998      1000     2.41    0.048
Error     500    207078       414
Total     504    211076
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1         311     86.76     21.00                  (-*-)
2         119     85.94     12.01                 (--*--)
3          58     77.76     30.01        (----*---)
4          13     85.03     12.80          (--------*--------)
5           4     85.62      1.25   (---------------*----------------)
                                   ------+---------+---------+---------+
Pooled StDev =    20.35                 72        84        96       108

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
ts cod.     4      9217      2304     5.73    0.000
Error     502    201923       402
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1          94     77.00     35.02   (-----*------)
2         101     89.06     11.16                       (-----*------)
3         103     86.55     18.95                   (-----*------)
4         105     85.43     17.56                 (-----*------)
5         104     88.64      8.09                      (------*-----)
                                   ---------+---------+---------+-------
Pooled StDev =    20.06                  78.0      84.0      90.0

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
ts cod.     4      6033      1508     3.69    0.006
Error     502    205106       409
Total     506    211140
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         111     79.05     32.66             (-*--)
2         268     86.86     17.18                   (*-)
3         123     88.12      8.52                   (-*-)
4           2     85.72     11.36  (-----------------*----------------)
5           3     90.69      2.48        (--------------*-------------)
                                   ----+---------+---------+---------+--
Pooled StDev =    20.21               64        80        96       112
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Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
Temcod.A    4     17744      4436     5.46    0.000
Error     130    105552       812
Total     134    123296
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1          24     81.51     15.00                (------*-------)
2          28     90.29      4.81                      (------*------)
3          27     93.63      4.52                        (------*-------)
4          27     60.88     58.14  (-------*------)
5          29     79.24     20.12               (------*------)
                                   -------+---------+---------+---------
Pooled StDev =    28.49                  60        75        90

Analysis of Variance for BSB-Abb.
Source     DF        SS        MS        F        P
Tempcod.    4     24743      6186     8.16    0.000
Error     130     98553       758
Total     134    123296
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1          41     84.64     12.42                     (---*----)
2          45     93.19      4.16                          (---*---)
3          18     51.81     63.89  (------*-----)
4          18     70.32     34.35            (-----*------)
5          13     84.05     13.44                 (-------*-------)
                                   -+---------+---------+---------+-----
Pooled StDev =    27.53            40        60        80       100

B5C@5!@!--$6

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSBfr. c    4    104843     26211    35.13    0.000
Error     502    374554       746
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         102    -12.24     38.94  (---*--)
2          99      4.01     27.01             (---*--)
3          99     12.55     21.56                   (--*---)
4         102     16.15     23.07                     (---*--)
5         105     31.03     22.06                               (---*--)
                                   --+---------+---------+---------+----
Pooled StDev =    27.32            -15         0        15        30

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSBfr. c    4     74033     18508    22.92    0.000
Error     502    405364       807
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1         331      1.91     31.46   (*)
2         151     24.86     21.17           (-*-)
3          19     32.05     21.27           (----*----)
4           3     45.88     36.29        (------------*------------)
5           3     54.88     20.76            (------------*------------)
                                   -+---------+---------+---------+-----
Pooled StDev =    28.42             0        25        50        75



AF7

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
BSBfr. c    4     93658     23414    30.47    0.000
Error     502    385740       768
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---+---------+---------+---------+---
1         103    -13.88     40.23  (---*--)
2         100     10.23     24.96                  (---*--)
3         102     12.28     22.30                    (--*---)
4         101     16.94     22.17                       (--*---)
5         101     27.13     24.41                             (---*---)
                                   ---+---------+---------+---------+---
Pooled StDev =    27.72             -15         0        15        30

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
BSBfr. c    4     41526     10382    11.90    0.000
Error     502    437871       872
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         390      5.73     31.14   *)
2          94     24.13     23.60       (*-)
3          14     32.36     18.60      (---*---)
4           8     32.89     24.80     (----*----)
5           1     77.51      0.00       (-------------*--------------)
                                   ----------+---------+---------+------
Pooled StDev =    29.53                     40        80       120

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSB-SA c    4     61170     15293    18.36    0.000
Error     502    418227       833
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1          99     -6.95     33.92  (----*----)
2         102      4.80     26.63            (----*----)
3         104     16.86     21.41                      (----*----)
4         100     11.25     31.35                  (---*----)
5         102     25.66     29.73                              (---*----)
                                   -+---------+---------+---------+-----
Pooled StDev =    28.86           -12         0        12        24

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
CSB-SA c    4     38898      9725    11.08    0.000
Error     502    440499       877
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1         396      6.27     29.82   (*
2         102     23.45     29.37      (-*)
3           7     37.09     18.74      (----*-----)
4           1     77.51      0.00       (-------------*--------------)
5           1     83.10      0.00        (--------------*-------------)
                                   ----------+---------+---------+------
Pooled StDev =    29.62                     40        80       120
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
bsb/csb     4     49231     12308    14.36    0.000
Error     502    430167       857
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         102     -8.59     42.38  (----*----)
2         104     14.29     25.34                     (----*----)
3         101     11.37     23.69                   (---*----)
4         102     16.91     24.87                       (----*----)
5          98     18.52     25.70                         (---*----)
                                   --+---------+---------+---------+----
Pooled StDev =    29.27            -12         0        12        24

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
bsb/csb     4     58248     14562    17.36    0.000
Error     502    421150       839
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----------+---------+---------+------
1          28    -21.09     52.21  (------*------)
2          59     -7.41     39.11             (---*----)
3         223     12.69     24.43                            (-*-)
4         157     17.74     23.87                              (--*--)
5          40     17.69     30.98                           (-----*-----)
                                   ----------+---------+---------+------
Pooled StDev =    28.96                    -16         0        16

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
pi cod.     4     12940      3235     3.50    0.008
Error     491    453936       925
Total     495    466877
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         104      3.50     37.81   (-------*-------)
2         103      8.05     29.17         (--------*-------)
3          99      9.50     31.57           (--------*-------)
4         102     16.53     27.01                     (--------*-------)
5          88     16.74     23.63                     (--------*--------)
                                   ----+---------+---------+---------+--
Pooled StDev =    30.41              0.0       7.0      14.0      21.0

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
pi cod.     4      6187      1547     1.65    0.161
Error     491    460689       938
Total     495    466877
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -------+---------+---------+---------
1         406      9.29     31.95                     *)
2          77     15.55     21.98                     (-*-)
3          10     27.50     33.27                     (----*----)
4           2     26.62     24.08               (----------*---------)
5           1     -4.86      0.00   (--------------*--------------)
                                   -------+---------+---------+---------
Pooled StDev =    30.63                 -40         0        40
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
O2          4     20079      5020     3.66    0.007
Error     130    178243      1371
Total     134    198322
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1          27     12.27     30.61                 (------*------)
2          27     17.96     30.33                    (------*------)
3          26     14.57     31.73                  (------*------)
4          28      4.03     37.78             (------*------)
5          27    -16.08     50.48   (------*------)
                                   ------+---------+---------+---------+
Pooled StDev =    37.03                -20         0        20        40

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
O2          4     31202      7800     6.07    0.000
Error     130    167120      1286
Total     134    198322
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1          16     21.67     24.37                    (--------*--------)
2          22      0.51     34.49           (------*-------)
3          29     28.37     22.78                          (-----*------)
4          44      1.57     35.66             (-----*----)
5          24    -15.67     52.76   (------*------)
                                   ------+---------+---------+---------+
Pooled StDev =    35.85                -20         0        20        40

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
Ges.-N      4     12128      3032     3.21    0.013
Error     467    441151       945
Total     471    453279
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ---------+---------+---------+-------
1         104     16.33     23.07                     (-----*-----)
2         105     11.63     29.15                 (-----*-----)
3         104     10.76     28.81                (-----*-----)
4          97      6.99     36.30            (-----*-----)
5          62     -0.42     37.55   (-------*------)
                                   ---------+---------+---------+-------
Pooled StDev =    30.74                     0        10        20

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
Ges.-N      4     11986      2996     3.17    0.014
Error     467    441293       945
Total     471    453279
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ------+---------+---------+---------+
1         293     13.53     26.03                       (-*-)
2         124      5.87     36.36                  (--*--)
3          40      1.60     41.52              (----*----)
4          12     -6.56     34.18      (--------*-------)
5           3      4.22     18.36   (----------------*-----------------)
                                   ------+---------+---------+---------+
Pooled StDev =    30.74                -20         0        20        40
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
nh4 cod.    4     15758      3939     4.25    0.002
Error     500    463485       927
Total     504    479243
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1         104     14.36     24.42                 (------*------)
2         105     18.94     24.86                      (-------*------)
3         102      7.77     34.36        (-------*------)
4         101      6.86     33.91       (-------*------)
5          93      3.44     33.56   (------*-------)
                                   ----+---------+---------+---------+--
Pooled StDev =    30.45              0.0       8.0      16.0      24.0

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
nh4 cod.    4     10220      2555     2.72    0.029
Error     500    469022       938
Total     504    479243
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         311     13.74     28.48                             (-*-)
2         119      5.44     34.46                        (--*-)
3          58      5.34     32.95                       (---*---)
4          13      8.38     24.41                    (-------*--------)
5           4    -13.52     53.27  (--------------*--------------)
                                   --+---------+---------+---------+----
Pooled StDev =    30.63            -40       -20         0        20

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
ts cod.     4     10096      2524     2.70    0.030
Error     502    469302       935
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  ----+---------+---------+---------+--
1          94      3.43     34.90  (--------*--------)
2         101     15.66     29.92                    (-------*--------)
3         103      6.73     34.34       (--------*-------)
4         105     12.61     25.47                (-------*-------)
5         104     13.23     27.65                (--------*-------)
                                   ----+---------+---------+---------+--
Pooled StDev =    30.58              0.0       7.0      14.0      21.0

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
ts cod.     4      7059      1765     1.88    0.113
Error     502    472338       941
Total     506    479397
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1         111      5.13     34.61                        (-*-)
2         268     11.83     30.67                           (*)
3         123     13.08     26.54                           (*-)
4           2    -21.08     20.98   (-------------*-------------)
5           3     -3.36     38.87           (-----------*----------)
                                   --+---------+---------+---------+----
Pooled StDev =    30.67            -60       -30         0        30
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Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
Temper.     4     86731     21683    25.26    0.000
Error     130    111591       858
Total     134    198322
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  -+---------+---------+---------+-----
1          24     19.79     26.30                          (----*----)
2          28     22.15     18.45                           (----*---)
3          27     25.92     15.96                             (---*----)
4          27      9.82     38.78                      (----*---)
5          29    -40.90     38.16  (----*---)
                                   -+---------+---------+---------+-----
Pooled StDev =    29.30           -50       -25         0        25

Analysis of Variance for CSB-SA-A
Source     DF        SS        MS        F        P
Tempcod.    4     83522     20880    23.64    0.000
Error     130    114800       883
Total     134    198322
                                   Individual 95% CIs For Mean
Level       N      Mean     StDev  --+---------+---------+---------+----
1          41     20.47     23.73                             (--*---)
2          45     24.23     16.66                              (---*--)
3          18      6.77     45.54                     (-----*----)
4          18    -38.06     44.63   (-----*----)
5          13    -37.90     30.17  (------*-----)
                                   --+---------+---------+---------+----
Pooled StDev =    29.72            -50       -25         0        25
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!N# O<-PL@CQQ,-R%4B@0&2*B@-'05-S+%'+0&+3T4405*&6,-K057%6-8<-)7'0&2C*56,

J?&B@0&

!U# 1RK($%&'2*B@,-I/C7C6/4B@0-*&'-30/+0560@0&'0-123%440550/&/6*&6,-U<-1*Q7<

D"EEVG,-K057%6-A<-W5&4+-X-SC@&,-I057/&

!Y# =<-J<-O*&Z,-W/60&(-*&'-=5CZ0[\C&+5C770-/&-O7T5%&7%60&,-"<-1*Q7<-D"EEYG,-KM$,

A0/&@0/L

!]# 1RK,->0@5(-*&'-$%&'2*B@-'05-123%4405+0B@&/\-I'<-PPP,-D"EFNG,K057%6-A<-W5&4+

X-SC@&,-I057/&

!V# K<-^0/+Z07,-H<-P4\0,-123%4405-_-R0B@&/\-*&'-OC&+5C770,-"<-1*Q7<D"EEFG,-KM$,

A0/&@0/L

!F# J<-J*'5%B@,-S<-O*&4+,-I/C7C6/0-'05-123%440550/&/6*&6,-U<-1*Q7<-D"EEUG,-:*4+%`

a/4B@05-K057%6,-S+*++6%5+

!E# ><1<-$?++05,-A%4405-*&'-A%4405*&+054*B@*&6,-;<-1*Q7<D"EFUG,-./0405306-S%770

S%*057T&'05,-a5%&\Q*5+bJ%/&

!"c# W<-SB@0QQ705d-S+%+/4+/4B@0-K054*B@4e7%&*&6-*&'-_%*4305+*&6,-N<-1*Q7<-D"EEVG,

.0*+4B@05-K057%6-Q?5-:5*&'4+CQQ/&'*4+5/0,-S+*++6%5+

!""# $%&'()*+,-S0L/&%5-Z*L-=5CB044-PLe5C`0L0&+-J%4+05,-177/0'-S/6&%7,-D"EEVG

!";# J<-)++C,-M@0LCL0+5/0,-"<-1*Q7<-D"EEVG,-KM$,-A0/&@0/L

!"N# :<-80+Z7%QQ,-:<-A%/207,-f<-8*4+,-S+%+/4+/4B@0-K054*B@4e7%&*&6,-D"EVYG,-K057%6

M@0L/0,-A0/&@0/L

!"U# J<-^C3%\,-./4405+%+/C&,-D"EEEG,-$%&&C`05

!"Y# S<J?7705,-./e7CL%520/+,-D"EEVG,-$%&&C`05

!"]# O<-.C05QQ07,-S+%+/4+/\-/&-'05-%&%7g+/4B@0&-M@0L/0,-Y<-1*Q7<-D"EEcG,-.0*+4B@05

K057%6-Q?5-:5*&'4+CQQ/&'*4+5/0-:L2$,->0/eZ/6

!"V# f<R<->C50&Z0&,-K<><-K/56/7,-.04/6&-CQ-Whe05/L0&+4-_-1-&C-&%L0-%ee5C%B@,

"<-1*Q7<D"EENG,-J%5B07-.0\\05-P&B<,-^03-iC5\



!"F# :<W<=<-ICh,-A<:<-$*&+05,-S<f<-$*&+05,-S+%+/4+/B4-QC5-Whe05/L0&+054,-D"EVFG,-fC@&

A/70g-X-SC&4

!"E# .<M<-JC&+6CL05g,-.04/6&-%&'-1&%7g4/4-CQ-Whe05/L0&+4,-N<-1*Q7<-D"EE"G,-fC@&

A/70g-X-SC&4

!;c# :<-W<-=<-ICh,-.<A<-I0@&\0&,-R0B@&CL0+5/B4,-;DUG,-D"E]EG,-UYY(UVY

!;"# 8<I<-.j1*6C4+/&C,-J<1<-S+0`0&4,-:CC'&044(CQ(a/+(R0B@&/k*04,-D"EF]G,-J%5B07

.0\\05,-^03-iC5\

!;;# R<1<-8g%&,-f<-fC/&05,-I<><-fC/&05,-^CL%7-=5C2%2/7/+g-=7C+4-%&'-R04+4-QC5

^C5L%7/+g,-R0B@&/B%7-80eC5+,-S+%+/4+/B4-.0e%5+L0&+,-R@0-=0&&4g7`%&/%-S+%+0

H&/`054/+g,

!;N# J/&/+%2-H405j4-:*/'0-=+<-"-l-;,-J/&/+%2-P&B<,-S+%+0-MC77060,-=1,-HS1

!;U# $%&'()*+,-S0L/&%5-Z*L-=5CB044-PLe5C`0L0&+-J%4+05,-177/0'-S/6&%7,-D"EEVG

!;Y# O<-.C05QQ07,-O<-WB\4B@7T605,-)e+/L%70-S+5%+06/0&-/&-'05-1&%7g+/\,-"<-1*Q7<

D"EF"G,-.0*+4B@05-K057%6-Q?5-:5*&'4+CQQ/&'*4+5/0-:L2$,->0/eZ/6

!;]# W<-./0+5/B@,-1<-SB@*7Z0,-S+%+/4+/4B@0-K05Q%@50&-Z*5-J%4B@/&0&(-*&'

=5CZ0[k*%7/Q/\%+/C&,-;<-1*Q7<-D"EE]G,-M%57-$%&405-K057%6,-J?&B@0&

!;V# :<-A?&4B@,-KC5704*&6-M@0LCL0+5/0-D;cccG,-H&/`054/+T+-$%&&C`05

!;F# A<-a*&\,-K<-.%LL%&&,-:<-.C&&0&`05+,-m*%7/+T+44/B@05*&6-/&-'05-%&%7g+/4B@0&

M@0L/0,-"<-1*Q7<-D"EE;G,-K057%6-M@0L/0,-A0/&@0/L

!;E# )<-><-.%`/04,-R@0-.04/6&-%&'-1&%7g4/4-CQ-P&'*4+5/%7-Whe05/L0&+4,-"<-1*Q7<

D"EVFG,->C&6L%&-:5C*e->+'<,-^03-iC5\

!Nc# A<:<-MCB@5%&,-:<J<-MCh,-Whe05/L0&+%7-.04/6&4,-"<-1*Q7<-D"E]FG,-fC@&-A/70g-X

SC&4-P&B<,-^03-iC5\

!N"# :<W<=<-ICh,-f<S<-$*&+05,-1&&<-J%+@<-S+%+<,;F,-"EYV,-"EYY(;U"

!N;# 8<1<-JB->0%&,-K<><-1&'054C&,-1ee7/0'-Q%B+C5/%7-%&'-Q5%B+C5/%7-.04/6&4,-"<-1*Q7<

D"EFUG,-J%5B07-.0\\05-P&B<,-^03-iC5\

!NN# W<-J/++0&0B\05,-=7%&*&6-*&'-4+%+/4+/4B@0-1*4305+*&6-`C&-Whe05/L0&+0&,-"<-1*Q7<

D"EFNG,-a5%&Z-.0*+/B\0-K057%646040774B@%Q+,-A/0&

!NU# $<-A/7'&05,-:<-A?&4B@,-f<-e5%\+<-M@0L<,-NNE-D"EEVG,-"cV(""N

!NY# :<-A?&4B@,-f<-e5%\+<-M@0L<,-NN],-D"EEUG,-N"E

!N]# 1<-An7\0,-./4405+%+/C&,-D"EEEG,-$%&&C`05



!NV# J<-$0&'5/\4,-f<$o-.0-IC05,-1<O<-SL/7'0,-8C2*4+&044-CQ-1&%7g+/B%7-M@0L/B%7

J0+@C'4-%&'-=@%5L%B0*+/B%7-R0B@&/B%7-=5C'*B+4,-"<-1*Q7<-D"EE]G,-W740`/05

!NF# R@0-H&/+0'-S+%+04-=@%5L%BCe0/%-ppPP,-R@0-aC5L*7%5g-pKPP,-H&/+0'-S+%+04

=@%5L%B0*+/B%7-MC&`0&+/C&-8CB\`/770,-D"EEcG,-"V";

!NE# .5*64-./50B+C5%+0-:*/'07/&04,-1BB0e+%270-J0+@C'4,-$0%7+@-=5C+0B+/C&-I5%&B@-_

$0%7+@-%&'-A07Q%50-M%&%'%-D"EE;G,-;c(;;

!Uc# A<f<-iC*'0&,-W<$o-S+0/&05,-S+%+/4+/B%7-J%&*%7-CQ-+@0-144CB/%+/C&-CQ-)QQ/B/%7

1&%7g+/B%7-M@0&/4+4,-D"EVYG,-157/&6+C&,-HS1

!U"# f<-M%eC5%7(:%*7+/05,-:*/'0-'0-K%7/'%+/C&-1&%7g+/k*0,-S<R<=<-=@%5L%

=5%+/k*04,;DUGD"EE;G,-;cY(;;]

!U;# J<-J*77@C77%&',-8*660'&044-R04+/&6-/&-1&%7g+/B%7-M@0L/4+5g,-R81M,-V-D"EFFG,

NFN(NFE

!UN# J<-J*77@C77%&',-f<-A%+05@C*40,-M@5CL%+C65%e@/%,-;YDEG,-D"EFFG,-V]E(VVU

!UU# f<1<-K%&->00*30&,-><J<M<-I*g'0&4,-M@0LCL0+5/B4-%&'-P&+077/60&+->%2C5%+C5g

Sg4+0L4,-"c-D"EE"G,-NNV(NUV

!UY# J<-J*77@C77%&',-f<-A%+05@C*40,-fC*5&%7-CQ-M@5CL%+C65%e@g,-NEYD"EFVG,-YNE(

YY"

!U]# :<-Ag&/%,-=<-=C4+,-f<-I5C05&40&,-a<1<-J%5/4,-M@5CL%+C65%e@/%,-NEDYb]G-D"EEUG,

NYY(N];

!UV# R<I<-I%5\05,-W&6/&005/&6-m*%7/+g-2g-.04/6&o-P&+05e50+/&6-R@0-R%6*B@/

1ee5C%B@,D"EEcG,-J%5B07-.0\\05-P&B<,-^03-iC5\

!UF# f<-M*770&,-1&-P&+5C'*B+/C&-+C-R%6*B@/-J0+@C'4,-m*%7/+g-RC'%g,-E-D"EFVG

!UE# :<S<-=0%B0,-R%6*B@/-J0+@C'4,-D"EENG,-1''/4C&(A0470g-=*27/4@/&6-MCLe%&g,

^03-iC5\

!Yc# S<=<-fC&04,-.04/6&-QC5-J/&/L/Z/&6-R@0-WQQ0B+-CQ-W&`/5C&L0&+%7-K%5/%2704,-=@.

R@04/4-D"EEcG,-H&/`054/+g-CQ-A/4BC&4/&(J%'/4C&,-J%'/4C&

!Y"# J<-$0&'5/\4,-f<$o-.0-IC05,-1<O<-SL/7'0,-8C2*4+&044-CQ-1&%7g+/B%7-M@0L/B%7

J0+@C'4-%&'-=@%5L%B0*+/B%7-R0B@&/B%7-=5C'*B+4,-"<-1*Q7<-D"EE]G,-W740`/05

!Y;# f<$<-.0-IC05,-1<O<-SL/7'0,-.<1<-.CC5&2C4,-M@0LCL0+5/B4-%&'-P&+077/60&+

>%2C5%+C5g-Sg4+0L4,-V-D"EEcG,-;;N(;N]

!YN# $<-.0-IC05,-1<O<-SL/7'0,-.<1<-.CC5&2C4,-M@0LCL0+5/B4-%&'-P&+077/60&+

>%2C5%+C5g-Sg4+0L4,-"c-D"EE"G,-N;Y(NN]



!YU# a<-$<-M<-J%55/C+,-1-./B+/C&%5g-CQ-S+%+/4+/B%7-R05L4,-Y<-1*Q<-D"EEcG,->C&6L%&

SB/0&+/Q/B-X-R0B@&/B%7,-$%57C3,-HO

!YY# J%+@0L%+/\->0h/\C&,-;<-1*Q7<-D"EE"G,-K057%6-K/0306,-I5%*&4B@30/6

!Y]# f<-:70&&,-8<M<-f%L04,-J%+@0L%+/B4-./B+/C&%5g,-Y<-1*Q7<-D"EE;G,-K%&-^C4+5%&'

80/&@C7',-^03-iC5\



!"#"$%&'()

*"+%,$&-./"01'2"$ !"#$%&'()**&+

,&#-+&%'".'/0121/304
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