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T/* 0%&*?)(#2"G"*.H,*!X,)34B*#'$*@%"&,)"#,A%66&'634)."&'* * * * ** **I*

S/** @&4,&W@C1* * * * * * * * ** **I*

I/** @&4X,&%6&* * * * * * * * ** **Y*

P/** VF)2#%&,#'5*$&,*@&4,&* * * * * * * *** **U*

Y/** 9#62)6"#'5*$&,*@&4,F&,)'6")2"#'5&'* * ** * * * ** TK*

U/** !"#$%&'Z&%",G5&** * * * * * * ** TJ*

L/** !"#$%&,&'$&'6")"%6"%(** * * * * * * ** TM*

J/** !"#$%&'()*+,'#$,-#().-/,-#*Q!@[R** * * ** SS*

M/** >'"&,')"%-')2&*\&]%&4#'5&'* * * * * * * ** * SU*

TK/** ;<VB<-34634#2,)'(%'5*%E*C)%*SKTI* * * * * * * ** SL*

TT/** 0&#"6342)'$6"%X&'$%&'* * * * * * * ** * SM*

TS/* 0%&*@&4,&*)'*$&,*?)(#2"G"*TI* * * * * * * * * IK*
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*
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*
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)

)
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,C)<&").ADEB(F()GH$)6I$A'#:)E@J)!&("$A(E$K&LL"@L'#AG("@)
9#.*$&,*<-E&X)5&*$&,*?)(#2"G"*.H,*!X,)34B*#'$*@%"&,)"#,A%66&'634)."&'*4&%^"*&6N*

*
0%&*?)(#2"G"*.H,*!X,)34B*#'$*@%"&,)"#,A%66&'634)."&'*%6"*5&E&66&'*)'*$&,*_)42*%4,&,*!"#$%&,&'$&'*$%&*5,`^"&*?)(#2"G"*

$&,*@C1/*>''&,4)2Z*%4,&,*$,&%*0&X),"E&'"6*Z%&"&"*6%&*&%'*%'*0&#"6342)'$*&%'E)2%5&6*!X&(",#E*F-'*!X,)34&'a*@%"&,)"#,&'*

#'$* [#2"#,&'* $&,* b&5&'A),"* #'$* F&,5)'5&'&,* VX-34&'a* %'* $&'&'* 6%&* !X%"]&'.-,634#'5* )#.* %'"&,')"%-')2&E* :%F&)#*

Z&",&%Z"/*

* 0&'* !"#$%&,&'$&'* &,`..'&"* 6%34* &%'* Z,&%"&6* 9'5&Z-"* F-'* $&,* >'$-5&,E)'%6"%(a* ?%''-#5,%6"%(* #'$* [2)66%634&'*

+4%2-2-5%&*HZ&,*9'52%6"%(a*9E&,%()'%6"%(a* !2)F%6"%(a*=-E)'%6"%(*#'$* >")2%)'%6"%(*Z%6* ]#,*!()'$%')F%6"%(*#'$*[-EX),)"%6"%(/*

_#$&E*Z&4&,Z&,5"*$%&*?)(#2"G"*&%'&6*$&,*A&2"A&%"*5,`^"&'*>'6"%"#"&*.H,*b&,E)'%6"%(/*0%&*?)(#2"G"*#'"&,4G2"*$)6*_&'",#E*

.H,* !X,)34B* #'$* @%"&,)"#,A%66&'634)."N* !X,)34&* B* 8&D"* B* [#2"#,* %E* =)4E&'* F-'* @C1+0012$,+2* #'$* %6"* .&$&,.H4,&'$*
Z&"&%2%5"* )'* &%'&E* 0?bB!-'$&,.-,634#'56Z&,&%34* Q+2#,)2%6%&,#'5* #'$* 9#"-,%"G"* %'* $&,* ?,H4&'* :&#]&%"Ra* &%'&,* 0?bB

?-,634&,5,#XX&*Q9'.G'5&*%'*$&,*C-$&,'&Ra*&%'&E*%'"&,')"%-')2&'*0-("-,)'$&'(-22&5*Q8&D"#)2%"G"*$&,*c-,E-$&,'&R*%E*

=)4E&'* $&6* V2%"&'&"]A&,(&6* \)d&,'a* &%'&E* .)(#2"G,&'* +,-E-"%-'6X,-5,)EE* Q4&,F-,5&5)'5&'* )#6* $&'* F-E* 0990*

5&.`,$&,"&'* %'"&,')"%-')2&'* +,-E-"%-'66"#$%&'5G'5&'* @%"&,)"#,B* #'$* !X,)34A%66&'634)."* 3#1*+,) #'$*433R* 6-A%&* $&E*

%'"&,.)(#2"G,&'* +,-E-"%-'6X,-5,)EE* eVEX%,%634&* !X,)34F&,),Z&%"#'5* QV!+Re* #'$* #'"&,4G2"* %'"&'6%F&* [--X&,)"%-'&'*

E%"* $&,* >'$#6",%&* %E* \&,&%34* $&,* >'"&5,)"%-'* F-'* !X,)34.-,634#'5* #'$* >'.-,E)"%-'6"&34'-2-5%&* 6-A%&* A&2"A&%"&*

[--X&,)"%-'&'*%E*\&,&%34*VB@&),'%'5/*

* >'* .-,634#'56B* #'$* X,)D%6-,%&'"%&,"&'* ?G34&,'* A%&* 0&#"634* )26* ?,&E$6X,)34&a* \#34A%66&'634)."* #'$*

C&$%&'$%$)("%(*Z&,&%"&"*6%&*%4,&*!"#$%&,&'$&'*5&]%&2"*)#.*&%'*F%&2.G2"%5&6*\&,#.62&Z&'*%'*&%'&,*b&6&22634)."*F-,a*%'*$&,*$%&*

?G4%5(&%"*]#*",)'6(#2"#,&22&E*+,-Z2&E2`6&'*]#*$&'*A%34"%56"&'*!342H66&2f#)2%.%()"%-'&'*]G42"/ **
Q4""XNggAAA/6X,)34B#'$B2%"&,)"#,A%66&'634)."&'/#'%BE#&'34&'/$&g.)(#2")&"gX-,",)%"g%'$&D/4"E2R)

*

9#^&,*$&'*4%&,*5&')''"&'*?G34&,'*6%'$*)'*#'6&,&,*?)(#2"G"*$%&*;-EX#"&,2%'5#%6"%(*#'$*$%&*+4-'&"%(*

)26*&%5&'6"G'$%5&*?G34&,*F&,",&"&'/*)
*
*

*C)!"#$"M!N1)

$&,'*5&'#"]"a*

#E*&%'* %'"&5,%&,"&6*C)^')4E&'X,-5,)EEa* @&4,&W@C1a*#E]#6&"]&'/*0)6*+,-5,)EE*F&,.-25"*$,&%*

A&6&'"2%34&*_%&2&N*

)R*!"G,(#'5*F-'*?-,634#'56B*#'$*+,)D%6-,%&'"%&,#'5*%'*$&,*@&4,&a*

ZR*9#6Z)#*$&6*\&",&##'56B*#'$*\&,)"#'56)'5&Z-"6*.H,*!"#$%&,&'$&a*

3R*h&%"&,Z%2$#'56X,-5,)EE&*.H,*@&4,&'$&*#'$*8#"-,&'/*

*

0%&* ?)(#2"G"* TI*4)"* 6%34* %E*!-EE&,6&E&6"&,*SKTS*#E*C%""&2* )#6*@&4,&W@C1*Z&A-,Z&'/* ?H,*$&'*

_&%",)#E*F-E*h!*SKTSgTI*Z%6*&%'6342%&^2%34*!-EE&,6&E&6"&,*SKTP*A#,$&'*%4,*Z&A%22%5"N*

B*.H,*6"#$&'"%634&*?-,634#'56X,-i&("&/*

B*]#,*!"G,(#'5*$&,*+,)D%6-,%&'"%&,#'5/*

B*.H,*]#6G"]2%34&*8#"-,%&'/*

)

*C,)6(EJ"@(&L'#").O$L'#E@PLI$OQ"D(")

!&%"* $&E* !-EE&,6&E&6"&,* SKTS* A#,$&'* C%""&2* )#6* @&4,&W@C1* ]#,* ?`,$&,#'5* 6"#$&'"%634&,*

?-,634#'56X,-i&("&* %'*Z%62)'5*Y*9#6634,&%Z#'56,#'$&'*.)(#2"G"6A&%"*)#65&634,%&Z&'/*0)Z&%*A#,$&'*

.H,*%'65&6)E"*TYI*+,-i&("&*Z&A%22%5"*Z]A/*)#65&])42"/*V%'&*9#6A)42*

)#6*$&'*9Z6342#66Z&,%34"&'*$&,*5&.`,$&,"&'*+,-i&("&*()''*)#.*$&,*<-E&X)5&*$&6*!"#$%&'ZH,-6*#'"&,*

.-25&'$&,*9$,&66&*&%'5&6&4&'*A&,$&'N*

http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/fakultaet/portrait/index.html
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R) 

4""XNggAAA/6X,)34B#'$B2%"&,)"#,A%66&'634)."&'/#'%B

E#&'34&'/$&g6"#$%#Eg6"#$%&'Z#&,-g6"#$&'"%634&.-,634#'5g)Z6342#66Z&,%34"&g%'$&D/4"E2*

*
)

NA&)*+,*) +D(C)*+,*) SA@C)*+,-) NA&)*+,-) 6"I(C)*+,-) T"LAU()

/@VA#B)/@($FP")() PY* SS* IU* IU* PK* TLM*
W"K&BB&PE@P"@)) IP* SK* IS* IU* IS* TYI*
/%B"#@E@P"@) TS* S* P* K* J* SU*
W"K&BB&PE@P"@)&@) ) * * * * * )

8)Z/*Ta*!"#$&'"%634&*?-,634#'56X,-i&("&*

*

0%&*)("#&22&'*=%34"2%'%&'*.H,*6"#$&'"%634&*?-,634#'56X,-i&("&*6%'$*)Z,#.Z),*#'"&,*
4""XNggAAA/6X,)34B#'$B2%"&,)"#,A%66&'634)."&'/#'%B

E#&'34&'/$&g6"#$%#Eg6"#$%&'Z#&,-g6"#$&'"%634&.-,634#'5g,%34"2%'%&'j.-,634#'5j-("SKTI/X$.*

*

*C*)XELF(VB&'#")2E(O$&"@)

0%&*C%""&2* .H,* ]#6G"]2%34&* 8#"-,%&'* 6%'$* $%&* %'65&6)E"* #E.)'5,&%346"&* ?`,$&,2%'%&* )#6* @&4,&W@C1*

%''&,4)2Z* $&,* ?)(#2"G"* TI/*b&.`,$&,"*A&,$&'*F-,* )22&E* %''-F)"%F&* 8#"-,&'(-']&X"&a* %'* $&'&'* )#34*

&%'&*!34#2#'5*$&,*8#"-,&'*F-,5&6&4&'*%6"/*h&%"&,&*>'.-,E)"%-'&'*$)]#*6%'$*)Z,#.Z),*#'"&,*
4""XNggAAA/6X,)34B#'$B2%"&,)"#,A%66&'634)."&'/#'%BE#&'34&'/$&g6"#$%#Eg6"#$%&'Z#&,-g]#6)&"]2%34&"#"-,%&'g%'$&D/4"E2*

*
)

NA&)*+,*) +D(C)*+,*) SA@C)*+,-) NA&)*+,-) 6"I(C)*+,-) T"LAU()

/@VA#B)/@($FP")() * SL* YK* IY* IJ* TYK*
W"K&BB&PE@P"@)) * SS* PM* IY* IU* TPS*
/%"#@E@P"@) * Y* T* K* S* J*
W"K&BB&PE@P"@)&@) ) kPS/KKKl* * * * * )

8)Z/*Sa*_#6G"]2%34&*8#"-,%&'*)'*$&,*?)(#2"G"*TI*

*

>E* C)%* SKTS* A#,$&'* $&,* ?)(#2"G"* 8#"-,&'E%""&2* -4'&* F-,4&,%5&'* 9'",)5* 5&AG4,"/* 0%&6&* C%""&2*

A#,$&'* '%34"a* A%&* ]#* $&'* 6XG"&,&'* 8&,E%'&'a* %'* $&,* ?)(#2"G"* `..&'"2%34* )#65&634,%&Z&'a* 6-'$&,'*

)'"&%2%5* )'* $%&* 0&X),"E&'"6* F&,"&%2"/* !%&* 6%'$* %'* 8)Z/* S*

E%"Z&,H3(6%34"%5"/* >'* $&'* .-25&'$&'* 9#6634,&%Z#'56,#'$&'* Q)26-* 6&%"* 7("-Z&,* SKTSR* A&,$&'* $%&*

&%'5&5)'5&'&'* 9'",G5&* F-'* .)(#2"G"6%'"&,'&'* 9Z6-2F&'"&'* $&6* +,-5,)EE6* 8#"-,+2#6* Q#,6X,H'52%34*

$,&%a*%']A%634&'*.H'.*+&,6-'&'R*Z&5#")34"&"*#'$*&'"634%&$&'/*

)
*C-)6(F$DE@P)J"$)7$AY&LO$&"@(&"$E@P)

_#,*!"G,(#'5*$&,*+,)D%6-,%&'"%&,#'5*$&,*@&4,&*6"&4&'*$&,*?)(#2"G"*A&%"*A&'%5&,*C%""&2*]#,*c&,.H5#'5*

)26* %'*$&'*Z&%$&'*)'$&,&'*?`,$&,#'562%'%&'/*0)*,#'$*$%&*<G2."&*$%&6&,*C%""&2*)'*$)6* 2&4,&,Z%2$&'$&*

*

*

http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/studium/studienbuero/studentischeforschung/abschlussberichte/index.html
http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/studium/studienbuero/studentischeforschung/abschlussberichte/index.html
http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/studium/studienbuero/studentischeforschung/richtlinien_forschung_okt2013.pdf
http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/studium/studienbuero/studentischeforschung/richtlinien_forschung_okt2013.pdf
http://www.sprach-und-literaturwissenschaften.uni-muenchen.de/studium/studienbuero/zusaetzlichetutorien/index.html
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Z) 

)
SA@C)*+,-) NA&)*+,-) T"LAU()

/@VA#B)/@($FP")() SS* J* IK*
W"K&BB&PE@P"@)) TT* S* TI*
/%"#@E@P"@) TT* U* TL*
W"K&BB&PE@P"@)&@) ) * * )

*

b&.`,$&,"*A#,$&'*4%&,*&%'&,6&%"6*&%']&2'&*+,-i&("&*)#6*$&E*\&,&%34*$&,*@&4,&,Z%2$#'5a*)'$&,&,6&%"6*

%'"&,&66)'"&* +,-i&("&* F&,634%&$&'6"&,*9,"*A%&* &"A)*&%'*51#67&1") +0) 809/+7&) $0:);<'#+%$0)=#$<$*
-$&,*&%'&*V%'.H4,#'5*%'*$%&*C&$%&'X,)D%6/*
*

0%&*0)"&'a* $%&* %'* $%&6&E*[)X%"&2* X,G6&'"%&,"*A#,$&'a*A#,$&'* F-E* !"#$%&'ZH,-* Z&,&%"5&6"&22"/* <&,]2%34&'*0)'(* )'*C),%)*

C)d,*.H,*$%&*9#.Z&,&%"#'5/*

*
*

-C)!"#$I$"&L")

0%&*<-34634#22&%"#'5*Z]A/*$&,*9#6634#66*.H,*@&4,&*#'$*!"#$%#E*4)Z&'*%E*h%'"&,6&E&6"&,*SKTI*HZ&,*

$%&*c&,5)Z&'*F-'*$,&%*@&4,X,&%6&'*&'"634%&$&'/*0)]#*A),&'*$%&*?)(#2"G"&'*#E*c-,6342G5&*5&Z&"&'*

A-,$&'/*0%&*&'"6X,&34&'$&'*9#6634,&%Z#'5&'*A#,$&'*HZ&,*$&'*C)%2F&,"&%2&,*$&6*!"#$%&'ZH,-6*)'*

)22&* @&4,&'$&'* #'$* !"#$%&,&'$&'* $&,* ?)(#2"G"* A&%"&,5&2&%"&"/* c-'* $&'* %'65&6)E"* SS* "&%2A&%6&*

4&,F-,,)5&'$* Z&5,H'$&"&'* c-,6342G5&'a* $%&* %E* 0&()')"* &%'5%'5&'a* A#,$&'* $&,* <-34634#22&%"#'5*

.-25&'$&*+&,6-'&'*Z]A/*+,-i&("&*Z&')''"N*

)

,C)GH$)J"@).O$L'#"$I$"&L)GH$)"YV"BB"@(")6(EJ&"$"@J"))

** )R?,)#* 92&')* C%(4)d2-F)* E%"* $&E* 3-EX#"&,2%'5#%6"%634&'* ?-,634#'56X,-i&("* e9#"-E)"%634&*

92%5'%&,#'5* F&,634%&$&'&,* mZ&,6&"]#'5&'* F-'* nc&,Z,&34&'* #'$* !",).&n* E%"* $&E* ,#66%634&'*

7,%5%')2A&,(*F-'*?/*C/*0-6"-i&A6(%ie*Q\&",&#&,N*<&,,*0,/*<)$&,6Z&3(Ra**

* ZR* ?,)#* C%,i)E* [,%&5&,* E%"* $&E* )E&,%()'%6"%634&'* +,-i&("* e=&34&,34&,&%6&* ')34* 8)42&f#)4a*

;4&,-(&&*;-#'"da*7(2)4-E)e*Q\&",&#&,N*<&,,*+,-./*<-345&634A&'$&,Ra*

*

*C)GH$)J"@)!"#$&@@O[A(&O@LI$"&L)

* ?,)#* +,-./* !)Z%'&* 9'6&2E* Q0&#"634a* ?)34$%$)("%(R* .H,* $)6* <)#X"6&E%'),* eC&$%&'(-EX&"&'"&,*

0&#"634#'"&,,%34"ea*

*

-C)GH$)J"@)7$"&L)GH$)PE(")!"#$")A@)J"@)L(AA(B&'#"@)1@&["$L&(F("@)&@)WA\"$@)

* ?,)#*0,/*@%&$(&Bb`Z&2*Q0&#"634*)26*?,&E$6X,)34&R/*

*

h%,* Z&$)'(&'* #'6* )#6$,H3(2%34* .H,* )22&* c-,6342G5&a* $%&* '%34"* Z&,H3(6%34"%5"* A&,$&'* (-''"&'/* ?H,*

'G4&,&*9#6(H'."&*6"&4&'*!"#$%&'ZH,-*#'$*!"#$%&'$&()'*5&,'&*]#,*c&,.H5#'5/*c-'*$&'*P*c-,6342G5&'*

)#6*#'6&,&,*?)(#2"G"*A),&'*2&"]"&'$2%34*]A&%*&,.-25,&%34/*

)R*V%'&,*$&,*?-,634&,X,&%6&*.H,*&D]&22&'"&*!"#$%&,&'$&*5%'5*)'*$)6*3-EX#"&,2%'5#%6"%634&*+,-i&("*F-'*

?,)#*92&')*C%(4)d2-F)a*

ZR* &%'&'*+,&%6* .H,* 5#"&* @&4,&* )'* $&'* 6"))"2%34&'*1'%F&,6%"G"&'* %'* \)d&,'* 4)"* ?,)#*0,/* @%&$(&Bb`Z&2*

Q0&#"634*)26*?,&E$6X,)34&R*5&A-''&'/*

*



 

!

]) 

RC)>[ABE&"$E@P)J"$)!"#$"))

RC,C)6(EJ&"@PA@PL"[ABEA(&O@"@)

C%"* \2%3(* )#.* $%&* )'6"&4&'$&'* !)"]#'56,&.-,E&'* A#,$&'* %E* !-EE&,6&E&6"&,* SKTI* Z]A/* %E*

h%'"&,6&E&6"&,* SKTIgTP* .H,* )22&* \9B!"#$%&'5G'5&* $&,* ?)(#2"G"* !"#$%&'5)'56&F)2#)")%-'&'*

$#,345&.H4,"/*

)
RC*C)>[ABE&"$E@P)J"$)!"#$["$A@L(AB(E@P"@)

>'*$&,*.-25&'$&'*9#.6"&22#'5*6%'$*$%&*A%34"%56"&'*=&6#2")"&*$&,*VF)2#%&,#'5*$&,*@&4,&*)'*$&,*?)(#2"G"*

TI* )#6* $&E* !-EE&,6&E&6"&,* SKTI* )#.5&.H4,"* #'$* E%"* $&E* V,5&Z'%6* $&6* F-,)'5&5)'5&'&'*

h%'"&,6&E&6"&,6*F&,52%34&'/*0&,*V%'.)344&%"*4)2Z&,*%6"*4%&,*'#,*$)6*=&6#2")"*%'*&%'&E*&%']%5&'*h&,"*

Z&,H3(6%34"%5"a* 'GE2%34* $%&* \&A&,"#'5* $&,* 9#66)5&* e922&6* %'* )22&E* 4)Z&* %34* F%&2* 5&2&,'"e/* 0%&6* %6"*

$&,i&'%5&* h&,"a* F-'* $&E* A%,* )''&4E&'a* $)66* &,* $)6* 1,"&%2* $&,* !"#$%&,&'$&'* ]#,* o#)2%"G"* $&,*

Z&",&..&'$&'* @&4,F&,)'6")2"#'5* )E* ,&X,G6&'")"%F6"&'* ]#6)EE&'.)66"/* 0%&* 0#,34634'%""6A&,"&* ]#*

$%&6&,* ?,)5&* A&,$&'* )#.* $&,* #'"&'* 6"&4&'$&'* 8)Z&22&* ]#6)EE&'* E%"* $&'* V,5&Z'%66&'* $&6*

%'%5&*?G34&,*Z]A/*?)34"&%2&* .&42&'a*6-* 2%&5"*$%&6* %'*$&,*=&5&2*$),)'a*
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* V%'* c&,52&%34* $&,* V,5&Z'%66&* $&,* <OV"@("@EUG$AP"* QTJ/R* E%"* $&'* \&.,)5#'5&'* $&,*
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^GG"@(B&'#")<&LDELL&O@L["$A@L(AB(E@P*]#,*+,)D%6*$&,*VF)2#%&,#'5*)'*$&,*?)(#2"G"*TI*6")""a*$%&*E%"*3)/*

YK*8&%2'&4E&,'*5#"*Z&6#34"*A),/*84&E&'*A),&'*$%&*#']#,&%34&'$&*\&"&%2%5#'5*$&,*!"#$%&,&'$&'*#'$*
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* 0#,34.H4,#'5a* 9#6A&,"#'5* #'$*$&,* VF)2#%&,#'5* 6-A%&*C)^')4E&'* ]#,*c&,Z&66&,#'5* %4,&,*

9(]&X")']* A#,$&'* %'* $%&6&E* !&E&6"&,* $#,34* $)6* @C1* >'0,'#) ?1#) *'$:'#7&+") $0:) 3'1"/')
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A#,$&'* .H,* $%&* c&,Z&66&,#'5* $&6* "&34'%634&'* 9Z2)#.6* $&,* \&.,)5#'5* F&,A&'$&"a* )#^&,$&E* * .H,*

c-,Z&,&%"#'5*#'$*0#,34.H4,#'5*$&,*0%6(#66%-'F&,)'6")2"#'5*6-A%&*]#,*V,6"&22#'5*&%'&,*<)'$,&%34#'5*

.H,*$%&*@&4,&'$&'*E%"*=)"6342G5&'*.H,*$%&*X,)("%634&*9#6A&,"#'5*$&,*VF)2#%&,#'5/*
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_) 

* `/BB"L)&@)ABB"U)#A%")&'#)[&"B)P"B"$@(`) /@VA#B)W^P"@)

* ?6)*+,*a,-) 6OUU"$)*+,-) ?6)*+,*a,-) 6O6")*+,-)

,C)<"IA$(U"@(L)
* * * *

,C,C)T"LAU() * * * *

0&X),"E&'"*>* SaT* TaM* IMPT* SJJS*

0&X),"E&'"*>>* SaT* TaM* IIUL* SJYK*

0&X),"E&'"*>>>* SaI* TaM* STTY* TJJP*

,C*C)7$OL"U&@A$") * * * *

0&X),"E&'"*>* S* S* TTKP* JUL*

0&X),"E&'"*>>* TaL* S* TIS* TUP*

0&X),"E&'"*>>>* SaY* S* SPT* TSP*

,C-C)9AEI(:)a)NAL("$L"U&@A$") * * *

0&X),"E&'"*>* S* S* PKI* PIJ*

0&X),"E&'"*>>** SaT* SaT* TLL* TPY*

0&X),"E&'"*>>>* TaJ* TaJ* TKT* TSM*

,CRC)bO$B"LE@P"@) * * * *

0&X),"E&'"*>* SaP* SaP* JYT* PLJ*

0&X),"E&'"*>>* SaP* S* ISM* ISK*

0&X),"E&'"*>>>* SaU* SaY* PPL* SIK*

*C)/BBPC)c)["$PBC)!&("$A(E$K&LL"@L'#AG()
* * * *

b&6)E"* TaM* *SaK* TML* TUS*

<)#X"B*g**C)6"&,6&E%'),&* TaU* *TaL* SY* PT*

c-,2&6#'5&'* SaP* *SaT* YU* UU*

-C)/BBPC)c)=@JOP"$UA@C)6I$A'#K&LL"@L'#AG()
TaY* TaP* * PI*

RC)WE'#K&LL"@L'#AG()
q* SaT* qqq* TSP*

Z/*8OUIE("$B&@PE&L(&D)
q* SaM* qqq* LJ*

]C*/@PB&L(&D)
* * * *

]C,C)/%("&BE@P"@) * * * *

@%"&,)"#,A%66&'634)."* SaI* TaM* YSP* ILJ*

@%'5#%6"%(* SaY* TaM* IJI* SIK*

?)34$%$)("%(** SaY* SaT* ITT* TYL*

C&$%GF%6"%(* SaT* TaJ* LT* TPS*

@%"&,),%634&6*mZ&,6&"]&'** SaU* S* PT* PU*

!X,)34X,)D%6** S* TaJ* UYJ* YMI*

]C*C)0E$L(\I"@) * * * *

+,-6&E%'),&* S* S* TYI* TTU*

<)#X"B*g**C)6"&,6&E%'),&* TaM* TaU* TTK* YJ*



 

!

d) 

c-,2&6#'5&'* SaU* SaI* PPL* TUL*

_C)<"E(L'#)ABL).$"UJLI$A'#")
SaK* TaJ* YPL* SPI*

@%"&,)"#,A%66&'634)."* TaL* SaT* PP* PP*

!X,)34A%66&'634)."* TaJ* TaU* SJU* TII*

!X,)34X,)D%6* TaM* TaM* YY* YL*

dC).&@@OEP$&L(&D)
* * * *

+,-6&E%'),&* q* TaJ* qqq* TL*

<)#X"6&E%'),&* q* q* qqq* qqq*

c-,2&6#'5&'* q* TaU* qqq* TK*

eC)T"$UA@&L(&D)
* * * *

eC,C)/%("&BE@P"@) * * * *

:&#&,&*$&#"634&*@%"&,)"#,* SaS* S* JSI* YIU*

@%'5#%6"%(* SaI* SaT* YJL* ILY*

C&$%GF%6"%(* TaM* TaM* PTJ* ISS*

?)34$%$)("%(* SaY* TaM* UMP* YML*

0%$)("%(*0&#"634*)26*_A&%"6X,)34&* S* *TaM* TUP* YTU*

eC*C)b"$A@L(AB(E@PL(\I"@) * * * *

+,-6&E%'),&*:$@* SaS* S* SYP* SSJ*

+,-6&E%'),&*@%'5#%6"%(* TaM* SaT* TMU* TLS*

+,-6&E%'),&*C&$%GF%6"%(* TaJ* TaM* TUU* TSK*

+,-6&E%'),&*?)34$%$)("%(* TaM* TaJ* TJK* STT*

+,-6&E%'),&*00)_* TaU* *TaJ* ML* TPP*

<)#X"B*g**C)6"&,6&E%'),&*:$@* SaT* TaU* SKI* TPS*

<)#X"B*g**C)6"&,6&E%'),&*@%'5#%6"%(* SaT* TaM* UT* YP*

<)#X"B*g**C)6"&,6&E%'),&*C&$%GF%6"%(* TaM* TaM* YS* YJ*

<)#X"B*g**C)6"&,6&E%'),&*?)34$%$)("%(** SaJ* SaI* PY* TKI*

c-,2&6#'5&'*:$@* SaP* TaM* STS* TTT*

c-,2&6#'5&'*@%'5#%6"%(* SaU* SaL* TJM* PJ*

c-,2&6#'5&'*?)34$%$)("%(* IaL* SaL* TKI* TSS*

,+C)=(AB&A@&L(&D)
* * * *

,+C,C)/%("&BE@P"@) * * * *

@%"&,)"#,A%66&'634)."* SaU* TaU* TSI* PS*

@%'5#%6"%(** SaS* SaT* SM* PM*

?)34$%$)("%(** * *q** * q*

!X,)34X,)D%6** TaU* TaM* TKL* TYT*

,+C*C)b"$A@L(AB(E@PL(\I"@) * * * *

+,-6&E%'),&* TaL* TaY* U* SS*

<)#X"B*g**C)6"&,6&E%'),&* SaJ* S* TK* SM*

c-,2&6#'5&'* SaM* S* PK* YJ*



 

!

e) 

,,C)0BALL&L'#")7#&BOBOP&")
* * * *

,,C,C)!A("&@) * * * *

@%"&,)"#,A%66&'634)."* SaU* *SaK* TMJ* TIL*

?)34$%$)("%(** TaL* TaM* MM* UP*

@&("H,&* SaP* SaK* TKL* LT*

mZ&,6&"]#'5** TaJ* S* IIK* TSI*

,,C*C)T$&"'#&L'#) * * * *

@%"&,)"#,A%66&'634)."* S* TaY* MP* YI*

@&("H,&* SaI* TaM* IM* UY*

mZ&,6&"]#'5* TaL* TaU* TKT* PJ*

,,C-C)b"$A@L(AB(E@PL(\I"@) * * * *

+,-6&E%'),&* SaJ* SaS* IJ* LM*

<)#X"B*g**C)6"&,6&E%'),&* SaY* q* YM* qqq*

c-,2&6#'5&'* SaT* TaU* TIT* PJ*

,*C);O$JAU"$&DAL(EJ&"@)
) ) ) )

:#,*c-,2&6#'5&'* q* IaS* qqq* UI*

,-C);O$J&L(&D)
* * * *

,-C,C)/%("&BE@P"@) * * * *

92"B*g*:&#6()'$%')F%6"%(* TaM* TaU* STJ* TKJ*

!X,)34X,)D%6* q* TaY* qqq* JT*

,-C*C)b"$A@L(AB(E@PL(\I"@) * * * *

<)#X"B*g**C)6"&,6&E%'),&* I* q* IY* qqq*

c-,2&6#'5&'* TaM* TaJ* IM* PP*

,RC)7#O@"(&D)c))6I$A'#["$A$%"&(E@P)
* * * *

b&6)E"* S* *S* TML* TTP*

c-,2&6#'5&'* SaY* *TaU* YU* TK*

,ZC)5OUA@&L(&D)
* * * *

,ZC,C)/%("&BE@P"@) * * * *

@%"&,)"#,A%66&'634)."* SaY* SaI* IKM* SYM*

@%'5#%6"%(* SaT* TaM* ISU* IPL*

?)34$%$)("%(** SaY* TaU* LK* YT*

!X,)34X,)D%6g**?,)']`6%634** SaS* S* ILK* ILM*

!X,)34X,)D%6g**+-,"#5%&6%634** TaJ* SaT* IM* IS*

!X,)34X,)D%6g**!X)'%634** SaS* S* PTP* ISP*

,ZC*C)b"$A@L(AB(E@PL(\I"@) * * * *

+,-6&E%'),&* TaL* S* TTT* MP*

+,-6&E%'),&*@%"&,)"#,A%66&'634)."* TaL* SaS* PI* YI*

+,-6&E%'),&*@%'5#%6"%(* TaL* TaL* YU* IY*



 

!

,+) 

<)#X"B*g***C)6"&,6&E%'),&* SaP* SaI* TTJ* TSU*

c-,2&6#'5&'* SaL* TaM* TSJ* LL*

,]C)6BA[&L(&D)
* * * *

,]C,C)/%("&BE@P"@) * * * *

@%"&,)"#,A%66&'634)."* SaU* TaU* JM* IK*

@%'5#%6"%(** SaT* TaM* UU* IS*

!X,)34X,)D%6** TaL* TaY* TPJ* UP*

,]C*C)0E$L(\I"@) * * * *

<)#X"B*g***C)6"&,6&E%'),&* S* q* IY* qqq*

c-,2&6#'5&'* SaU* TaJ* IM* PU*

,_C)W"("&B&PE@P)
/@VA#B)W^P"@) /@VA#B)0E$L") W^P"@a0E$L)

h!*SKTTgTS**QE)'#&22f) LSIM** YSM* TIaL*

!!*SKTS*Q&2&(",-'/R* JKLM** TKUJ* LaU*

h!*SKTSgTI*Q&2&(",-'/R* MPSI** TKLP** JaJ*

!!*SKTI*Q&2&(",-'/R* LYLU** TTIK** UaL*

,dC)<OV"@("@EUG$AP")
?6),,a,** 66),** ?6),*a,-* 66,-*

***T/**>34*E&66&*$&,*#'%F&,6%"G,&'*@&4,&*&%'&'*4-4&'*!"&22&'A&,"*Z&%/* TaS* TaT* TaT* TaS*

***S/* 0&,*>$&&*&%'&,*VF)2#%&,#'5*$&,*@&4,&*$#,34*$%&*!"#$%&,&'$&'*
6"&4&*%34*5,#'$6G"]2%34*X-6%"%F*5&5&'HZ&,/*

TaU* TaY* TaU* TaY*

***I/**0&,*)("#&22&'*+,)D%6*$&,*VF)2#)"%-'*$&,*@&4,&*)'*$&,*?)(#2"G"*TI*
6"&4&*%34*X-6%"%F*5&5&'HZ&,/**

SaU* SaY* SaY* SaU*

***P/**0%&*Z%64&,%5&'*VF)2#)"%-'6,#'$&'*4)Z&'*5&4-2.&'a*E&%'&*@&4,&*]#*
F&,Z&66&,'/*

IaU* IaK* IaK* IaS*

***Y/**0%&*Z%64&,%5&'*VF)2#)"%-'6,#'$&'*4)Z&'*!%"#)"%-'*$&,*@&4,&*%'*
E&%'&E*?)34*%'65&6)E"*F&,Z&66&,"/*

PaP* IaL* IaL* IaL*

***U/**V6*6-22"&'*E&4,*C`52%34(&%"&'*5&634)..&'*A&,$&'a*`..&'"2%34*HZ&,*
?,)5&'*$&,*@&4,&*]#*$%6(#"%&,&'/*

SaJ* SaI* SaS* SaY*

0%&*0)"&'a*$%&*%'*$%&6&E*[)X%"&2*X,G6&'"%&,"*A&,$&'a*6")EE&'*)#6*$&E*!"#$%&'ZH,-/*<&,]2%34&'*0)'(*)'*9'')*CH22&,*.H,*

$%&*\&,&%"6"&22#'5/*

)

ZC)/ELBAL(E@P)J"$)!"#$["$A@L(AB(E@P"@)&U)SA#$)*+,-)

0%&*9#62)6"#'5* $&,* [#,6&* %'* $&'*Z&%$&'* &,.)66"&'* !&E&6"&,'* Qh%'"&,*SKTSgTI*#'$* !-EE&,*SKTIR*

A),* )22&6* %'* )22&E* )#65&A-5&'/* 9#6')4E&'* %'* $%&6&,* <%'6%34"* Z%2$&"&'* $%&*

V%'.H4,#'56F&,)'6")2"#'5&'* E)'34&,* ?G34&,/* c-22* )#65&2)6"&"* A),&'* )#34* $%&* 6X,)34X,)("%634&'*

[#,6&* %'* 6"),(* ')345&.,)5"&'* ?,&E$6X,)34&'/* 0)Z&%* F&,6342&%&,'* $%&* 0#,34634'%""6A&,"&* $&'*

1E6")'$a* $)66* $%&* 6X,)34X,)("%634&'* [#,6&* $&,* b,#'$6"#.&'* 4G#.%5* HZ&,Z&2&5"* A),&'a* #'$* $)66*

5H'6"%5&* 8&%2'&4E&,])42&'* -."* &,6"* %'* $&'* 4`4&,&'* !&E&6"&,'* &,,&%34"* A#,$&'/* 0%&* %'65&6)E"*

X-6%"%F&* !%"#)"%-'* %6"* F-,* )22&E*&%'*=&6#2")"*$&6* 6%''F-22&'*V%'6)"]&6*$&,* !"#$%&'Z&%",G5&*$#,34*$%&*

?G34&,*#'$*0&X),"E&'"6/*

* 0%&*_)42&'*$&,*.-25&'$&'*9#.6"&22#'5*A#,$&'*F-'*$&'*&%']&2'&'*?G34&,'*)#.*$&,*b,#'$2)5&*

$&,* \&2&5#'56])42&'* %'* <>!@!?* Z&,&%"5&6"&22"/* 0%&6* &,(2G,"* &%'&* 5&A%66&* 1'&%'4&%"2%34(&%"* $&,*

0),6"&22#'5a*$%&*i&$-34*$%&*@&6Z),(&%"*$&,*_#6)EE&'6"&22#'5*()#E*Z&&%'",G34"%5"/*



 

!
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* V%'* 6&4,* 5#'$2&5&'$&6*+,-Z2&Ea*$)6* %'*$&,* .-25&'$&'*9#.6"&22#'5*$&#"2%34*A%,$a* Z&6"&4"* %'*

$&,* >'",)'6X),&']*$&,*F%&2.G2"%5&'*?-,E)"&*#'$*\&]&%34'#'5&'*.H,*$%&*@&4,F&,)'6")2"#'56"dX&'*$&,*

?G34&,/*_#,*@`6#'5*$%&6&6*+,-Z2&E6*4)Z&'*A%,*.-25&'$&*V"%(&""&'*5&AG42"/*

*
Af)>&@GH#$"@J")b"$A@L(AB(E@P"@g)
Z&%6X%&26A&%6&*.)346X&]%.%634&*+,-6&E%'),&*-$&,*mZ#'5&'a*i&$-34*

B*(&%'&*c-,2&6#'5&'*Q$%&6&*&,634&%'&'*#'"&,*ec-,2&6#'5&'eRa*

B*(&%'&*8#"-,%&'*Q&,634&%'&'*#'"&,*ec&,"%&.#'56F&,)'6")2"#'5&'eRa*

B*(&%'&*)225&E&%'&'*7,%&'"%&,#'56F&,)'6")2"#'5&'/*

%f)2#"UA(&L'#")6"U&@A$"a4%E@P"@)=)hT$E@J@&["AEfg)
Z&%6X%&26A&%6&*+,-6&E%'),&/*

'f)2#"UA(&L'#")6"U&@A$"a4%E@P"@)==)h.O$(P"L'#$&(("@"@@&["AEfg)

Z&%6X%&26A&%6&*<)#X"B*#'$*C)6"&,6&E%'),&/*

Jf)b"$(&"GE@PL["$A@L(AB(E@P"@)h!"D(H$"g)LO@L(&P")4%E@P"@f)
"f)6I$A'#I$AD(&L'#")b"$A@L(AB(E@P"@)

*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*@&4,F&,)'6"/* 0#,34634'%""*
8&%2'&4E&,])42)

9'])42*@&4,F&,)'6"/)

/BBP"U"&@")c)=@JOP"$UA@&L(&L'#")
6I$A'#K&LL"@L'#AG()

* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* SU* S* * BB*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TLaU* J* TKaM* TT*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** UaJ* P* YaL* I*

c-,2&6#'5&'* SP* S* SSaY* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* JaY* P* YaL* I*

!X,)34X,)("%634&*c&,)'6")2"#'5&'* MaI* I* PaL* I*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*@&4,F&,)'6"/* 0#,34634'%""*
8&%2'&4E&,])42)

9'])42*@&4,F&,)'6"/)

/BBP"U"&@")c)b"$PB"&'#"@J")
!&("$A(E$K&LL"@L'#AG())

* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* SU* S* J* T*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TJ* M* SK* TP*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TI* Y* TS* L*

c-,2&6#'5&'* IJ* I* LP* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TT* TT* TP* M*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

/U"$&DA@&L(&D)
* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* TTK* S* TTK* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SY* TK* SY* TS*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SK* TS* SK* L*

c-,2&6#'5&'* UY* S* UY* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SY* Y* * *



 

!

,*) 

!X,)34X,)("%634&*c&,)'6")2"#'5&'* SK* S* SK* I*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

/@PB&L(&D)
* * * *

))),C)!&("$A(E$K&LL"@L'#AG() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* TUaIJ* TI* ST* J*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SYaLU* TI* STaSY* SK*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TMaTK* TM* TYaJS* TL*

c-,2&6#'5&'* LJaJ* Y* JKaP* Y*

)))*C)!&@PE&L(&D)E@J)9&L(O$&L'#")6I$A'#K&LL"@L'#AG() ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* SYaTS* J* SYaIL* J*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* ITaYS* TL* ITaLY* TU*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** STaMT* TS* SKaYJ* TL*

c-,2&6#'5&'* MSaLY* P* LKaLY* P*

)))-C).A'#J&JAD(&D)) ) ) ) )

V%'.H4,#'56F-,2&6#'5* TLT* S* BBBBBB* BBBBBB*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SMaMK* TT* TP* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TPaPU* TI* TMaST* SI*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* IaII* I* TTaSY* P*

))RC)!&("$A$&L'#"L)4%"$L"(V"@) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* * * * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* U* Y* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** * * U* P*

c-,2&6#'5&'* L* T* * *

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* * * * *

)))]C)6I$A'#I$AY&L)) SKaJ* TTY* STaIT* TKP*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

WE'#K&LL"@L'#AG()
* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'*

b,#'$(#,6a*C&"4-$&'(#,6*B*)#66342%&^2%34*.H,*!"#$%&,&'$&*$&,*\#34A%66&'634)."*
TY* T* TY* T*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R*
+,-6&E%'),*B*?H,*!"#$%&,&'$&*$&,*\#34A%66&'634)."a*b&,E)'%6"%(*#'$*!@[*

SL* P* SL* I*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R**
?-,"5&634,%""&'&'6&E%'),*Q\9Ra*<)#X"6&E%'),*QC9R*B*?H,*!"#$%&,&'$&*$&,*
\#34A%66&'634)."a*b&,E)'%6"%(a*!@[*#'$*bb!+*
7Z&,6&E%'),*Q\9R* *)#66342%&^2%34*.H,*!"#$%&,&'$&*$&,*\#34A%66&'634)."*

SP* I* TM* P*

c-,2&6#'5&'*
?H,*!"#$%&,&'$&*$&,*\#34A%66&'634)."a*b&,E)'%6"%(a*!@[*#'$*bb!+*

TTK* S* TJK* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R*
\&,#.6X,)("%634&*mZ#'5*Q\9gC9Ra*@&("H,&(#,6*QC9Ra*8#"-,%#E* *)#66342%&^2%34*.H,*
!"#$%&,&'$&*$&,*\#34A%66&'634)."*

TT* SK* TY* ST*

* ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

8OUIE("$B&@PE&L(&D)
* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* US* S* K* K*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* YL* Y* IK* I*



 

!

,-) 

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TY* P* SI* M*

c-,2&6#'5&'* IY* L* SJ* M*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* L* P* TL* P*

<"E(L'#)ABL).$"UJLI$A'#")
* * * *

)),C)!&("$A(E$K&LL"@L'#AG() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* * * IY* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* IP* I* IY* T*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IT* S* ST* T*

c-,2&6#'5&'* TL* T* LY* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TU* T* TK* T*

)))*C)6I$A'#K&LL"@L'#AG() ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* UU* S* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* * * SY* U*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IU* I* IK* I*

c-,2&6#'5&'* MJ* S* PK* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SS* S* SK* P*

)))-C)6I$A'#B"#$:a:B"$@GO$L'#E@P) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* * * SY* I*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SU* Y* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SI* S* SK* I*

c-,2&6#'5&'* TJK* T* LY* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SM* Y* IK* S*

)))*C)0EB(E$K&LL"@L'#AG() ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* LY* S* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* * * SY* Y*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IP* S* ST* S*

c-,2&6#'5&'* TKY* S* * *

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* IS* T* TJ* S*

)))-C)W"$EGLO$&"@(&"$E@Pg)7$OIFJ"E(&D) SM** J* SK* L*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

.&@@OEP$&L(&D)
* * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* TI* I* M* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* P* Y* L* Y*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** J* P* P* I*

c-,2&6#'5&'* M* I* I* I*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* P* L* P* J*

!X,)34X,)("%634&*c&,)'6")2"#'5&'a*?%''%634* TJ* I* M* S*

!X,)34X,)("%634&*@&4,F&,)'6")2"#'5&'a*1'5),%634* L* I* L* S*



 

!

,R) 

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

T"$UA@&L(&D)
* * * *

))),C);"E"$")J"E(L'#")!&("$A(E$) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* II* TU* SS* TU*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SS** qYT* ST* qPS*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IT* qSK* SK* qSU*

c-,2&6#'5&'* qq* U* qq* U*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* qq* qq* II* M*

)))*C)6I$A'#K&LL"@L'#AG() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* YT* TT* SL* TU*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SL* SL* SY* qSP*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SP* qTS* SI* qTK*

c-,2&6#'5&'* qq* TK* qq* TT*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* qq* U* SJ* Y*

)))-C)N"J&F[&L(&D) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* IS* TY* SS* TS*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TM* TY* SU* TI*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TM* qJ* TT* TI*

c-,2&6#'5&'* qq* I* qq* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* qq* J* TJ* J*

)))RC).A'#J&JAD(&D) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* IU* SY* IK* SS*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SI* SP* TM* SM*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IP* P* SU* U*

c-,2&6#'5&'* TLK* S* TUL* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* II* I* IP* I*

)))ZC)<&JAD(&D)<"E(L'#)ABL)XK"&(LI$A'#") * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* IU* P* IT* J*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* IK* S* SJ* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** IU* M* SU* TS*

c-,2&6#'5&'*Q)#6*)'$&,&'*?G34&,'*%EX-,"%&,"R* qq* qq* qq* qq*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TU* T* TL* T*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

=(AB&A@&L(&D) * * * *

))),C)!&("$A(E$K&LL"@L'#AG() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* SY* S* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TJ* J* TL* L*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TY* Y* TU* U*

c-,2&6#'5&'* PS* I* TJ* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* J* T* * *



 

!

,Z) 

)))*C)!&@PE&L(&D)) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* SU* Y* * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TM* L* SS* M*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TY* U* TL* L*

c-,2&6#'5&'* * * * *

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* M* T* J* T*

)))-C).A'#J&JAD(&D)) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* TP* I* TI* I*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* * * * *

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** * * * *

c-,2&6#'5&'* * * * *

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* * * * *

)))RC)6I$A'#I$AY&L)) ) ) ) )

>")2%&'%634* PY* SP* PK* ST*

!),$%634* Y* T* Y* T*

) ) ) ) )

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

0BALL&L'#")7#&BOBOP&") * * * *

))),C)!A("&@) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* PS** M* II** J*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TU** L* TI** M*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SS** U* SK** P*

c-,2&6#'5&'* II** Y* YS** I*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SU** SS* ST** TP*

!X,)34X,)("%634&*c&,)'6")2"#'5&'* IU** SK* SP* IS*

)))*C)T$&"'#&L'#) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* SU* TK* TM* L*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TL* S* TL* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** U* S* TK* T*

c-,2&6#'5&'* SU* I* SI* I*

!X,)34X,)("%634&*c&,)'6")2"#'5&'* TY* S* TK* I*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* M* U* J* L*

)))-C).A'#J&JAD(&D)) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* TI* S* BB* BB*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SS* Y* SJ* P*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SS* T* J* T*

c-,2&6#'5&'* SJ* T* TY* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* BB* BB* TM* S*



 

!

,]) 

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

;O$J&L(&D)
* * * *

))),C);"ELDA@J&@A[&L(&D) * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* IS* T* UP* T*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* PU* S* * K*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SU* S* TJ* S*

c-,2&6#'5&'* MK* T* PT* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SK* S* TS* T*

)))*C)/B(LDA@J&@A[&L(&D) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* JY* S* SL* T*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* * K* PU* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SP* S* TJ* I*

c-,2&6#'5&'* MK* T* UJ* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* SS* S* Y* T*

)))-C)6I$A'#I$AY&L) * * * *

0G'%634* LI* L* IM* Y*

>62G'$%634* IT* Y* IJ* Y*

:-,A&5%634* LT* L* PY* Y*

!34A&$%634* LS* P* UY* Y*

) * * * *

) ) ) ) )

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

7#O@"(&D)c))6I$A'#["$A$%"&(E@P) * * * *
V%'.H4,&'$&*c&,)'6")2"#'5&'* SM* P* K* K*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* SJ* TK* TM* ST*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** M* L* TP* Y*

c-,2&6#'5&'* UM* S* II* T*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TK* T* SY* S*

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

5OUA@&L(&D)
SSaL* SUP* SKaT* SUJ*

))),C)!&("$A(E$K&LL"@LA'#G() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* TPaM* J* TJaJ* TI*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TUaM* TI* TPaS* TT*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TJaP* TK* SKaP* J*

c-,2&6#'5&'* TKY* Y* US* U*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TKaP* TS* TSaS* TT*

)))*C)!&@PE&L(&D) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* TPaT* J* TPaP* TJ*



 

!

,_) 

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TIaY* TT* ST* Y*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** SKaS* Y* TJaS* TK*

c-,2&6#'5&'* TSP* I* UPaY* P*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TTaJ* TM* TSaP* TJ*

)))-C).A'#J&JAD(&D)) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* TP* P* SPaJ* P*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* B* B* B* B*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TLaY* P* TYaU* Y*

c-,2&6#'5&'* B* B* B* B*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* TLaY* P* B* B*

)))RC)6I$A'#I$AY&L) ) ) ) )

?,)']`6%634* SYaY* UP* SSaY* US*

[)")2)'%634* PaY* P* PaI* I*

7(]%")'%634* B* B* B* B*

+-,"#5%&6%634* TYaP* TT* TTaJ* TT*

=#EG'%634* JaY* U* JaJ* P*

!X)'%634* SYaI* LK* SKaM* LY*

) * * * *

) ?&@("$L"U"L("$),*a,-) 6OUU"$L"U"L("$),-)

) 0#,34634'%""*
8&%2'&4E&,])42*

9'])42*
@&4,F&,)'6")2"#'5&'*

0#,34634'%""*
8&%2'&4E&,])42)

9'])42*
@&4,F&,)'6")2"#'5&')

6BA[&L(&D) * * * *

))),C)!&("$A(E$K&LL"@L'#AG() * * * *

V%'.H4,&'$&*c&,)'6")2"#'5&'* IJ* S* TJaY* S*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* MaS* TI* UaYL* L*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** MaM* TS* TKaUU* U*

c-,2&6#'5&'* IYaLY* P* SUaSJ* L*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* MaS* U* YaMS* TI*

)))*C)!&@PE&L(&D)) ) ) ) )

V%'.H4,&'$&*c&,)'6")2"#'5&'* SKaLY* P* TLaI* I*

84&E)"%634&*!&E%'),&gmZ#'5&'*>*Qb,#'$'%F&)#R* TIaL* I* UaP* Y*

84&E)"%634&*!&E%'),&gmZ#'5&'*>>*Q?-,"5&634,%""&'&''%F&)#R** TSaP* M* TSaS* Y*

c-,2&6#'5&'* Y* T* TL* S*

c&,"%&.#'56F&,)'6")2"#'5&'*Q@&("H,&a*6-'6"%5&*mZ#'5&'R* JaU* I* TK* S*

)))-C)6I$A'#I$AY&L)) ) ) * )

\#25),%634* Y* P* YaSY* P*

+-2'%634* TSaS* Y* TKaY* P*

=#66%634* TJaJ* TK* TIaTT* M*

!&,Z%634g*[,-)"%634* MaP* Y* LaY* P*

8634&34%634* JaJ* Y* PaY* P*

1(,)%'%634* PaLY* P* UaSY* P*

*



 

!

,d) 

0%&*0)"&'a*$%&*%'*$%&6&E*[)X%"&2*X,G6&'"%&,"*A&,$&'a*A#,$&'*F-'*$&'*!"#$%&'5)'56(--,$%')"-,&'*$&,*?G34&,*Z&,&%5&6"&22"/*

<&,]2%34&'*0)'(*)'*<&,,'*+0*0,/*9,'-2$*C#EE*Q9225&E&%'&*r*>'$-5&,E)'%6"%634&*!X,)34A%66&'634)."Ra*?,)#*0,/*V2%6)Z&"4*

0-Z,%'5&,*Q9225&E&%'&*#'$*c&,52&%34&'$&*@%"&,)"#,A%66&'634)."Ra*<&,,'*+,-./*0,/*;4,%6"-X4*0&3(&,*Q9E&,%()'%6"%(Ra*?,)#*0,/*

<&25)*o#)$.2%&5*Q9'52%6"%(Ra*?,)#*0,/*;2)#$%)*!34)""E)''B[#'"634'&,*Q@%"&,),%634&6*mZ&,6&"]&'Ra*?,)#*0,/*$&6/*!2sF()*=#$&B

+-,#Z6(s* Q\#34A%66&'634)."Ra* <&,,'* 0,/* C)D* <)$&,6Z&3(* Q;-EX#"&,2%'5#%6"%(Ra* <&,,'* 0,/* C)""4%)6* !X,%'5&,* Q0&#"634* )26*

?,&E$6X,)34&Ra* <&,,'* 0,/* =-5%&,* \2-(2)'$* Q?%''-#5,%6"%(Ra* <&,,'* 0,/* C),3&2* !34&22-'5* Qb&,E)'%6"%(Ra* <&,,'* 0,/* 84-E)6*

\-,56"&$"* Q>")2%)'%6"%(Ra* =)E-')* ?,H4* Q[2)66%634&* +4%2-2-5%&Ra* ?,)#* +0* 0,/* 92&66%)* \)#&,* #'$* 9''&* <-.E)''* Q:-,$%6"%(Ra*

?&2%3%")6*[2&Z&,*Q+4-'&"%(Ra*<&,,'*0,/*!&Z)6"%)'*+-6"2&X*Q=-E)'%6"%(R*#'$*?,)#*92&')*\)]4#"(%')*Q!2)F%6"%(R/*

)
)

]C)6(EJ&"@%"&($FP"))

0%&*!"#$%&'Z&%",G5&*4)Z&'*$&'*?G34&,'*$&,*?)(#2"G"*TI*Z%64&,*&%'*,&%344)2"%5&6*@&4,)'5&Z-"*#'$*&%'*

5H'6"%5&6*\&",&##'56F&,4G2"'%6* ]A%634&'*@&4,&'$&'*#'$*!"#$%&,&'$&'*&,E`52%34"* Q6/-/*PR/*h%&*)#6*

$&'* 9#.6"&22#'5&'* #'"&,* Y/T* #'$* Y/S* 4&,F-,5&4"a* A#,$&'* $%&* !"#$%&'Z&%",G5&* F-,'&4E2%34* %'* $%&*

?%')']%&,#'5*F-'*@&4,(,G."&'*#'$*]#,*c&,Z&66&,#'5*$&6*\&,)"#'56)'5&Z-"&6*%'F&6"%&,"/*

 

]C,C)?&@("$L"U"L("$)*+,*a,-)h,C,+C*+,*:-+C-C)*+,Rf)

NAi@A#U") >$BFE("$E@P) %"K&BB&P()) (A(LF'#B&'#)
AELP"P"%"@)

7$OG"LLO$"@) c&,",&"#'5*@&4,X,-.&66#,*hSB0&#"634$%$)("%(* TSK/KKKaKK*** TKM/PSYaKI*

?&LLC)N&(A$%"&("$) @.Z9*QVTIR**]#,*V,A&%"&,#'5*$&6*@&4,B*#'$*\&",&##'56)'5&Z-"6* JKK/KKKaKK*** LLY/IYSaKK*

!"#$%"AEG($AP(") @&4,)#.",G5&*]#,*V,A&%"&,#'5*$&6*@&4,)'5&Z-"6* TSY/KKKaKK*** TTM/UTSaTK*

!"D(O$"@)a)TAL(JOV"@("@) @&4,)#.",G5&a*@&("-,&'a*b)6"F-,",G5&**]#,*V,A&%"&,#'5*$&6*

@&4,)'5&Z-"6*

SYK/KKKaKK*** SPT/TISaPP*

;&'#(K&LL"@L'#AG(B&'#"L)
7"$LO@AB)

c&,Z&66&,#'5*$&,*!"#$%&,&'$&'Z&",&##'5*%E*\&,&%34*@&4,&*$#,34*

c&,A)2"#'56X&,6-')2**

TSY/KKKaKK*** TST/LTJaYS*

?&LL"@L'#AG(B&'#")E@J)
L(EJ"@(&L'#")9&BGLD$FG(")
a)2E(O$"@)

V,A&%"&,#'5*$&6*9'5&Z-"6*F-'*2&4,Z&52&%"&'$&'*#'$*

X,H.#'56F-,Z&,&%"&'$&'*8#"-,%&'a*[-,,&("#,)66%6"&']a*

1'"&,6"H"]#'5*Z&%*$&,*V,6"&22#'5*F-'*@&4,E)"&,%)2%&'**

SPY/KKKaKK*** SPI/JLJaYT*

>YDE$L&O@"@)a)
6(EJ&"@I$OQ"D(")a)
7$AD(&DA)

c&,"%&."&,*[-'")("*]#*?-,634#'565&5&'6"G'$&'*$#,34*VD(#,6%-'&'*

6-A%&**]#*h%66&'634)."6B*#'$*?-,634#'56$%6(#,6&'*$#,34*

8&%2.%')']%&,#'5*6"#$&'"%634&,*8)5#'56"&%2')4E&'*

IY/KKKaKK*** II/SLMaUS*

6O@L(&P"L) c&,Z&66&,#'5*$&,*@&4,&*$#,34*Z&66&,&*9#66")""#'5N*h&,(F&,",G5&a*

!-."A),&B@%]&']&'a*9'634)..#'5*F-'*[-,X-,)*

SS/KKKaKK*** SK/SSUaII*

6(EJ&"@%"$A(E@P) V,A&%"&,#'5*$&6*9'5&Z-"6*$&,*!"#$%&'Z&,)"#'5* YKKaKK*** PJUaKK*

7$HGE@PLA@P"B"P"@#"&("
@)

+&,6-')2E%""&2*.H,*F&,2G'5&,"&*t..'#'56]&%"&'*$&,*+,H.#'56GE"&,a*

.H,*$%&*0#,34.H4,#'5*F-'*mZ#'56(2)#6#,&'*#'$*[2)#6#,&'(#,6&'a*

.H,*]#6G"]2%34&6*[-,,&("#,X&,6-')2*Z&%*mZ#'56)#.5)Z&'u*

[-,,&("#,)66%6"&']*

P/YKKaKK*** P/IMKaKK*

N&(("B)GH$)L(EJ"@(&L'#")
/@P"B"P"@#"&("@)

C%""&2*.H,*6"#$&'"%634&*9'5&2&5&'4&%"&'*QC)"&,%)2%&'R* SYKaKK*** MIaSP*

W&%B&O(#"D"@g)!&("$A(E$g)
N"J&"@)

c&,2G'5&,"&*\%Z2%-"4&(6`..'#'56]&%"&'* IK/KKKaKK*** SY/SSTaUP*

W&%B&O(#"D"@g)!&("$A(E$g)
N"J&"@)

c&,Z&66&,#'5*$&,*@%"&,)"#,F&,6-,5#'5*%'*$&'*+,G6&']Z%Z2%-"4&(&'*

$&,*?)(#2"G"N*9'634)..#'5*F-'*\H34&,'*#'$*>8BC&$%&'*

JK/KKKaKK*** LL/IJPaTS*

<b:T"$F("g)=2:6"$[&'")
E@J):/ELL(A((E@P)a)
5"'#"@V"@($"@)

c&,Z&66&,#'5*$&,*!"#$%&'Z&$%'5#'5&'*$#,34*+&,6-')2*]#,*

h),"#'5*#'$*]#E*!#XX-,"*F-'*0cBb&,G"&'*

J/YKKaKK*** J/STKaYY*

<b:T"$F("g)=2:6"$[&'")
E@J):/ELL(A((E@P)a)
5"'#"@V"@($"@)

V,4`4#'5*$&,*9'])42*#'$*c&,Z&66&,#'5*$&,*9#66")""#'5*

6"#$&'"%634&,*;-EX#"&,),Z&%"6X2G"]&*$#,34*$%&*9'634)..#'5*F-'*

<),$A),&*

SY/KKKaKK*** SS/LUMaSP*

/ELL(A((E@PLP"P"@L(F@J
")GH$)1@("$$&'#(L:g)
7$AD(&DA:)E@J)
W&%B&O(#"DL$FEU")

c&,Z,)#346E)"&,%)2*Q]/*\/*\&)E&,&,6)"]2&#34"&'a*

;-EX#"&,2%"&,)"#,R*

YKKaKK*** MMaKK*



 

!

,e) 

W"($&"%LU&(("Bg)
W"K&$(L'#AG(LDOL("@)

c&,Z&66&,#'5*$&,*@&4,&*$#,34*$%&*(-6"&'2-6&*\&,&%"6"&22#'5*F-'*

!&E%'),#'"&,2)5&'a*=&)$&,'*&"3/*

SY/KKKaKK*** SP/MULaLJ*

) * ,Cde]C*Z+g++))) ,Cd*dC*R]g,*)))

 

]C*C)6OUU"$L"U"L("$)*+,-)h,CRC:-+CeC)*+,-f)

NAi@A#U") >$BFE("$E@P) %"K&BB&P()) (A(LF'#B&'#)
AELP"P"%"@)

7$OG"LLO$"@) c&,",&"#'5*@&4,X,-.&66#,*hSB0&#"634$%$)("%(* TTY/KKKaKK*** TKM/UUIaML*

?&LLC)N&(A$%"&("$) @.Z9*QVTIR**]#,*V,A&%"&,#'5*$&6*@&4,B*#'$*
\&",&##'56)'5&Z-"6*

MKK/KKKaKK*** JYP/PYJaLP*

!"#$%"AEG($AP(") @&4,)#.",G5&*]#,*V,A&%"&,#'5*$&6*@&4,)'5&Z-"6* TSK/KKKaKK*** TKL/LLJaKK*

!"D(O$"@)a)TAL(JOV"@("@) @&4,)#.",G5&a*@&("-,&'a*b)6"F-,",G5&**]#,*V,A&%"&,#'5*$&6*
@&4,)'5&Z-"6*

SLK/KKKaKK*** SPM/LPSaLT*

;&'#(K&LL"@L'#AG(B&'#"L)
7"$LO@AB)

c&,Z&66&,#'5*$&,*!"#$%&,&'$&'Z&",&##'5*%E*\&,&%34*@&4,&*
$#,34*c&,A)2"#'56X&,6-')2**

TKY/KKKaKK*** MU/PPKaIL*

?&LL"@L'#AG(B&'#")E@J)
L(EJ"@(&L'#")9&BGLD$FG(")a)
2E(O$"@)

V,A&%"&,#'5*$&6*9'5&Z-"6*F-'*2&4,Z&52&%"&'$&'*#'$*
X,H.#'56F-,Z&,&%"&'$&'*8#"-,%&'a*[-,,&("#,)66%6"&']a*
1'"&,6"H"]#'5*Z&%*$&,*V,6"&22#'5*F-'*@&4,E)"&,%)2%&'**

IKK/KKKaKK*** SLI/JSKaYM*

>YDE$L&O@"@)a)
6(EJ&"@I$OQ"D(")a)7$AD(&DA)

c&,"%&."&,*[-'")("*]#*?-,634#'565&5&'6"G'$&'*$#,34*
VD(#,6%-'&'*6-A%&**]#*h%66&'634)."6B*#'$*
?-,634#'56$%6(#,6&'*$#,34*8&%2.%')']%&,#'5*6"#$&'"%634&,*
8)5#'56"&%2')4E&'*

PK/KKKaKK*** IS/TUPaKT*

6O@L(&P"L) c&,Z&66&,#'5*$&,*@&4,&*$#,34*Z&66&,&*9#66")""#'5N*
h&,(F&,",G5&a*!-."A),&B@%]&']&'a*9'634)..#'5*F-'*[-,X-,)*

TL/KKKaKK*** TU/YTTaLP*

6(EJ&"@%"$A(E@P) V,A&%"&,#'5*$&6*9'5&Z-"6*$&,*!"#$%&'Z&,)"#'5* LKKaKK*** YTJaKS*

7$HGE@PLA@P"B"P"@#"&("@) +&,6-')2E%""&2*.H,*F&,2G'5&,"&*t..'#'56]&%"&'*$&,*
+,H.#'56GE"&,a*.H,*$%&*0#,34.H4,#'5*F-'*mZ#'56(2)#6#,&'*
#'$*[2)#6#,&'(#,6&'a*.H,*]#6G"]2%34&6*[-,,&("#,X&,6-')2*Z&%*
mZ#'56)#.5)Z&'u*[-,,&("#,)66%6"&']*

TYKaKK*** TKKaKK*

N&(("B)GH$)L(EJ"@(&L'#")
/@P"B"P"@#"&("@)

C%""&2*.H,*6"#$&'"%634&*9'5&2&5&'4&%"&'*QC)"&,%)2%&'R* S/YKKaKK*** S/IMSaJT*

W&%B&O(#"D"@g)!&("$A(E$g)
N"J&"@)

c&,2G'5&,"&*\%Z2%-"4&(6`..'#'56]&%"&'* U/KKKaKK*** Y/TKIaJT*

W&%B&O(#"D"@g)!&("$A(E$g)
N"J&"@)

c&,Z&66&,#'5*$&,*@%"&,)"#,F&,6-,5#'5*%'*$&'*
+,G6&']Z%Z2%-"4&(&'*$&,*?)(#2"G"N*9'634)..#'5*F-'*\H34&,'*
#'$*>8BC&$%&'*

LY/KKKaKK*** LK/JJPaJT*

<b:T"$F("g)=2:6"$[&'")E@J):
/ELL(A((E@P)a)
5"'#"@V"@($"@)

V,4`4#'5*$&,*9'])42*#'$*c&,Z&66&,#'5*$&,*9#66")""#'5*
6"#$&'"%634&,*;-EX#"&,),Z&%"6X2G"]&*$#,34*$%&*9'634)..#'5*
F-'*<),$A),&*

U/KKKaKK*** Y/MLLaKM*

W"($&"%LU&(("Bg)
W"K&$(L'#AG(LDOL("@)

c&,Z&66&,#'5*$&,*@&4,&*$#,34*$%&*(-6"&'2-6&*\&,&%"6"&22#'5*
F-'*!&E%'),#'"&,2)5&'a*=&)$&,'*&"3/*

SK/KKKaKK*** TM/UPJaPT*

)) ** ,Ce__C-Z+g++)) ,CdRZC*+Zg+d))

 
0%&*0)"&'*6")EE&'*)#6*$&'*b&634G."66"&22&'*$&,*0&X),"E&'"6*#'$*A#,$&'*%E*0&()')"*]#6)EE&'5&.H4,"/*<&,]2%34&'*0)'(*

)'*<&,,'*+,-./*0,/*!F&'*<)'#634&(*Q0&X/*>Ra*<&,,'*0,/*;4,%6"-X4*+2)"&'*Q0&X/*>>Ra*?,)#*0,/*=&')"&*!34,#..*Q0&X/*>>>Ra*<&,,'*0,/*

p`,5*h-,E&,*#'$*[&'"*<#..-,$*Q0&()')"R/*

)
)

_C)6(EJ&"$"@J"@L(A(&L(&D*

_C,C)?&@("$L"U"L("$)*+,*a,-)

=&34'&"*E)'*$%&*+,-E-"%-'&'*E%"*&%'a*6-*A),&'*%E*h%'"&,6&E&6"&,*%'65&6)E"*,dCd-_*!"#$%&,&'$&*
)'*$&,*?)(#2"G"*%EE)",%(#2%&,"/*

*



 

!

*+) 

L/T/T/*!"#$%&,&'$&'])42&'a*9Z6-2F&'"&'*#'$*:&#]#5G'5&*

c-'*$&'*9Z6-2F&'"&'*$&6*h%'"&,6&E&6"&,6*SKTSgTI*Z&&'$&"&'*UKv*%4,*!"#$%#E*%''&,4)2Z*$&,*

=&5&26"#$%&']&%"/*

*

.A'#) 6(EJ&"$"@J")

&@LP"LAU(!

;"E&UUA($&:

DEBA(&O@"@)

/%LOB["@("@)

&@LP"LAU()

/%LOB["@("@)&@)

5"P"BL(EJCV"&()

9>!* TLI* TU* SL* TS* *

9'52%6"%(* SPTU* ILY* TIJ* LI* *

9c@* SMK* PL* IL* TJ* *

\#34A%66&'634)."* TKY* IP* ST* M* *

;-EX#"&,2%'5#%6"%(* SKJ* YY* TU* J* *

0&#"634*)26*?,&E$6X,/* YJI* TSP* YI* SU* *

?%''-#5,%6"%(* PU* L* T* K* *

b&,E)'%6"%(* LSPM* TIMM* IYL* SKM* *

>")2%)'%6"%(* PLP* TTP* II* TP* *

[2)66%634&*+4%2-2-5%&* JYS* TLS* PI* ST* *

:-,$)E&,%()6"#$%&'* YUY* TIS* UL* PK* *

+4-'&"%(*r*!X,/c&,),Z/* TPY* PY* TK* U* *

=-E)'%6"%(* STPJ* PSS* TTY* US* *

!()'$%')F%6"%(* TJK* UK* SS* TY* *

!2)F%6"%(* ILJ* IM* IK* TY* *

!@[* SPPU* JIL* TMS* TUS* *

0%F/** PK* M* * * *

T"LAU() ,d*ed) -dd_) ,,]** ]e+* *

*

L/T/S/*!"#$%&'5G'5&*Q-4'&*:&Z&'.G34&,R*

) /@VA#B) /@("&B) ) )

@&4,GE"&,g*0%$)("%(.)34* JMMY* PMaSv* * *

C)5%6"&,*9,"%#E*<)#X".)34* TPKI* LaLv* * *

\9*QTSKgTJK*V;8!R* SYIU* TIaM* * *

C)6"&,* SPY* TaIv* * *

*



 

!

*,) 

L/T/I/*+,-E-"%-'&'*

h&5&'*$&,*5,-^&'*\&$&#"#'5*$&,*.)34HZ&5,&%.&'$&'*b,)$#%&,"&'634#2&'*@>++*#'$*+,-@%"*%6"*&%'&*

_#-,$'#'5*$&,*+,-E-"%-'&'*]#*&%']&2'&'*?G34&,'*'%34"*E`52%34*

*

) 6(EJ&"$"@J")&@LP"LC) ;"E&UUA($&DEB&"$() ) )

<)#X".)34* SMM* UJ* *

:&Z&'.)34* SPK* IY* *

T"LAU() Z-e) ,+-) )

*

0%&*8)Z&22&'*%'*L/T/T/BL/T/I/*Z)6%&,&'*)#.*0)"&'E)"&,%)2*)#6*$&,*!")Z66"&22&*!",)"&5%&*r*V'"A%3(2#'5/*<&,]2%34&'*0)'(*)'*

<&,,'*0,/*!&Z)6"%)'*+-6"2&X*.H,*9#.Z&,&%"#'5*#'$*+,G6&'")"%-'/*

*

_C*C) 6OUU"$L"U"L("$)*+,-)

=&34'&"*E)'*$%&*+,-E-"%-'&'*E%"*&%'a*6-*A),&'*%E*!-EE&,6&E&6"&,*%'65&6)E"*,_C]Z-*!"#$%&,&'$&*
)'*$&,*?)(#2"G"*%EE)",%(#2%&,"/**

*

L/S/T/*!"#$%&,&'$&'])42&'a*9Z6-2F&'"&'*#'$*:&#]#5G'5&*Q-4'&*+,-E-"%-'&'R*

\&%*$&'*:&#%EE)",%(#2)"%-'&'*%6"*]#*Z&)34"&'a*$)66*])42,&%34&*!"#$%&'5G'5&*'#,*%E*h%'"&,6&E&6"&,*

'&#&* !"#$%&,&'$&* )#.'&4E&'/* 0%&* 9Z6-F&'"&'])42&'* 2)5&'* ]#* =&$)("%-'66342#66* '-34* '%34"*

F-226"G'$%5* F-,u* 6%&* A&,$&'* ]#* 5&5&Z&'&,* _&%"* )("#)2%6%&,"* A&,$&'/* c-'* $&'* &,.)66"&'* 9Z6-2F&'"&'*

$%&6&6*!&E&6"&,6*Z&&'$&"&'*UPv*%4,*!"#$%#E*%''&,4)2Z*$&,*=&5&26"#$%&']&%"/*

*

.A'#) 6(EJ&"$"@J")

&@LP"LAU()

;"E&UUA($&B

DEBA(&O@"@)

/%LOB["@("@)

&@LP"LAU()

/%LOB["@("@)&@)

5"P"BL(EJ&"@V"&()

9>!* TIJ* T* ST* TS* *

9'52%6"%(* SSPI* JP* LT* YI* *

9c@* SYT* L* IT* TY* *

\#34A%66&'634)."* MP* TJ* L* Y* *

;-EX#"&,2%'5#%6"%(* TJT* T* TL* J* *

0&#"634*)26*?,&E$6X,/* YKM* Y* UI* IY* *

?%''-#5,%6"%(* PI* K* L* U* *

b&,E)'%6"%(* LTLT* YS* SYL* TYJ* *

>")2%)'%6"%(* PKU* U* TI* TK* *

[2)66%634&*+4%2-2-5%&* LJK* T* SS* TT* *

:-,$)E&,%()6"#$%&'* PLP* T* PI* IK* *

+4-'&"%(*r*!X,)34F&,)Z/* TIK* T* SK* TT* *

=-E)'%6"%(* TMSL* TP* YJ* SM* *

!()'$%')F%6"%(* TYS* P* TU* M* *

!2)F%6"%(* IYK* Y* IL* TU* *



 

!

**) 

!@[* SSSP* SY* TSY* TTS* *

0%F/* IS* * * *

T"LAU() ,_C,+Z) **Z) d+d) Z*+) )

*

*

L/S/S/*!"#$%&'5G'5&*Q-4'&*:&Z&'.G34&,R*

) /@VA#B) /@("&B) ) )

@&4,GE"&,g*0%$)("%(.)34* JLKI* YKaMv* * *

C)5%6"&,*9,"%#E*<)#X".)34* TTYY* UaUv* * *

\9*QTSKgTJK*V;8!R* SYMK* TYaTv* * *

C)6"&,* SLS* TaUv* * *

*

*

L/S/I/*+,-E-"%-'&'*

h&5&'*$&,*5,-^&'*\&$&#"#'5*$&,*'&#*5&5,H'$&"&'*.)34HZ&5,&%.&'$&'*A#$:-$,')!%&11/)*$09-$9')B)
*+,'#$,-#')@-0+%&%6"*&%'&*_#-,$'#'5*$&,*+,-E-"%-'&'*]#*&%']&2'&'*?G34&,'*'%34"*E`52%34*

*

) 6(EJ&"$"@J")&@LP"LC) ;"E&UUA($&DEB&"$() ) )

<)#X".)34* SMP* YP* *

:&Z&'.)34* SYP* PM* *

T"LAU() ZRd) ,+-) )

*

0%&*0)"&'*%'*L/S/T/*A#,$&'*Z&,&%"5&6"&22"*F-'*$&,*_&'",)2&'*1'%F&,6%"G"6F&,A)2"#'5a*=&.&,)"*c>/I*g*9'A&'$#'56Z&",&##'5/*
<&,]2%34&'*0)'(*)'*<&,,'*0,/*!&Z)6"%)'*+-6"2&X*.H,*$%&*<%2.&*Z&%*9#.Z&,&%"#'5*#'$*+,G6&'")"%-'/*

)

)

dC)<A )

dC,C)6\L("UADD$"J&(&"$E@P)&U)?6)*+,*a,-)

>E* h%'"&,6&E&6"&,* SKTSgTI*

:&Z&'.G34&,'* %E* =)4E&'* $&,* !d6"&E)((,&$%"%&,#'5* $&,* @C1* Z&A&,"&"/* 9E* SJ/* #'$* SM/T/* SKTI*

&,.-25"&* %'* $%&6&E* _#6)EE&'4)'5* &%'&* \&5&4#'5* $#,34* &%'* b#")34"&,5,&E%#E/* 0%&*

]#6)EE&'.)66&'$&*\&A&,"#'5*$&6*-..%]%&22&'*b#")34"&,Z&,%34"&6*F-E*TI/*C)%*SKTI*2)#"&"N*

*
0%&* \&$&#"#'5* $&,* !"#$%&'5)'56(--,$%')"%-'* .H,* $%&* !"#$%&,Z),(&%"* $&6* :&Z&'.)34&6* %6"* ')34* 9#..)66#'5* $&,*

b#")34"&,5,#XX&* )#^&,-,$&'"2%34* 4-34/* :)34* 9#66)5&* $&,* !"#$%&'5)'56(--,$%')"-,%'* Z&6"&4"* '&Z&'* $%F&,6&'*

<%2.&6"&22#'5&'* #'$* $&,* \&,)"#'5* $&,* !"#$%&,&'$&'* $)6* &%5&'"2%34&* [&,'5&634G."* %'* $&,* !"#$%&'5)'56&'"A%3(2#'5/*

_#,]&%"*A&,$&'*$%&*9'5&Z-"&*)22&,*?G34&,* .H,*$&'*!"#$%&'5)'5*'-34E)26*5&X,H."*#'$* %'*#'"&,634%&$2%34&'*9#6E)^&'*

HZ&,),Z&%"&"a* A&64)2Z* ])42,&%34&* =-#"%'&),Z&%"&'* )'* <%2.6(,G."&* $&2&5%&,"* A&,$&'* EH66&'/* ?H,* $%&* '-34* E%"*

@&4,F&,X.2%34"#'5&'* Z&2)6"&"&'* !"#$%&'5)'56(-,$%')"-,g%''g&'* )'* $&,* @C1* (`''"&* &%'&* 0&X#")"6,&$#("%-'* B* 6-* $%&*

b#")34"&,g%''&'*B*]#,*+,-.&66%-')2%6%&,#'5*$&6*8G"%5(&%"6.&2$&6*[--,$%')"%-'*Z&%",)5&'/*

http://www.lipp-lmu.de/
http://www.lipp-lmu.de/


 

!

*-) 

* 0&'* !"#$%&,&'$&'* $&6* :&Z&'.)34&6* !@[* 6%'$* HZ&,* b,&E%&'* )'* $&,* VF)2#)"%-'* #'$* h&%"&,&'"A%3(2#'5* $&6*

!"#$%&'5)'5&6*Z&"&%2%5"/*0%&*b#")34"&,g%''&'*E`34"&'*)'*$%&6&,*!"&22&*$%&*\&.,)5#'5*F-'*@&4,&'$&'*#'$*!"#$%&,&'$&'*

%E*!-EE&,6&E&6"&,*SKTS*X-6%"%F*)26*&%'*b--$B+,)3"%3&B\&%6X%&2*.H,*$%&*5)']&*1'%F&,6%"G"*4&,F-,4&Z&'/*922&*\&"&%2%5"&'*

6-22&'* ')34$,H3(2%34*$)]#* &,E#'"&,"*A&,$&'a* F-,*$&E*<%'"&,5,#'$*$&,*$#,34)#6* (,%"%634&'*[-EX2&D%"G"* F-'* !@[*E%"*

52&%34Z2&%Z&'$&E* V'5)5&E&'"* HZ&,* 5&&%5'&"&* >'6",#E&'"&* $&,* o#)2%"G"6(-'",-22&a* )'5&E&66&'&* C)^')4E&'* ]#,*

'X,-.%2&'*#'$*B]%&2&'*')34]#$&'(&'/*

* 0%&*b#")34"&,5,#XX&*&EX.%&42"*$&,*@C1*]#E*:&Z&'.)34*!X,)34&a*@%"&,)"#,a*[#2"#,*?-25&'$&6N*

B*0%&*o#)2%"G"6&'"A%3(2#'5*6-22"&*)#34*A&%"&,4%'*&'5)5%&,"*.-,"5&6&"]"*A&,$&'/*

B* 0%&* !"#$%&'5)'56(--,$%')"%-'* $&6* ?)34&6* 6-22"&* $#,34* &%'* +,-.&66%-')2%6%&,#'56(-']&X"* %'* %4,&,* 9,Z&%"* #'"&,6"H"]"*

A&,$&'/*

B* 0)6* ?)34* 6-22"&* $#,34* &%'* X,-.&66-,)2&6* b,&E%#E* $&,* F&,634%&$&'&'* )E* !"#$%&'5)'5* Z&"&%2%5"&'* ?G34&,* 5&6"&#&,"*

A&,$&'/*

B*0%&*!"#$%&'5)'56F&,)'"A-,"2%34&'*6-22"&'*&%'&*!34G,.#'5*$&6*+,-.%26*#'$*&%'&*(2),&*0),6"&22#'5*$&,*o#)2%.%()"%-'6]%&2&*

*

*

dC*C)/@("&B")J"$)"&@V"B@"@).F'#"$)A@)6!0!

0%&*.-25&'$&*mZ&,6%34"*6"&22"*$%&*\&"&%2%5#'5*$&,*&%']&2'&'*?G34&,*)'*!@[*$),/*b&E&66&'*A#,$&*$%&6&,*

9'"&%2*)'*$&,*9'])42*F-'*+,H.#'56)'E&2$#'5&'*]#E*!&E&6"&,&'$&/*

*
!"P"@J"*

7,* +.2%34"E-$#2a*

*

7** b,#'$.,)5&'*#'$*C&"4-$&'*$&,*[#2"#,B* *

*

?7,* *

?7** *

?7-* *

?7R* B* *

?7Z* * *

*
 

.A'#) NOJEB) ?6),*a,-) 66),-) T"LAU()*+,-)

/BBP"U"&@")E@J)b"$PB"&'#"@J")!&("$A(E$K&LL"@L'#AG(*
)) +T* ** ** **
) +S* * * *
)) h+T*************************************************************************************************************************************************************************************************************************************************************** ** **
) h+S* JI* JJ* *
)) h+I* * * *
) h+P* SY* YL* *
)) h+Y* * * *
) b&6)E"* TKJ* TPY* *Z-)

/BBP"U"&@")E@J)=@JOP"$UA@&L'#")6I$A'#K&LL"@L'#AG(*
)) +T* ** ** **
) +S* * * *
)) h+T*************************************************************************************************************************************************************************************************************************************************************Y* * *
) h+S* * * *
)) h+I* IT* TP* *
) h+P* * S* *



 

!

*R) 

)) h+Y* Y* * *
) b&6)E"* PT* TU* Z_)

/U"$&DA@&L(&D*
)) +T* * * *
) +S* * * *
)) h+T************************************************************************************************************************************************************************************************************************************************************** * *
) h+S* U* Y* *
)) h+I* ** ** **
) h+P* TSI* TKM* *
)) h+Y* * * *
) b&6)E"* TSM* TTP* *R-)

/@PB&L(&D*
)) +T* ILL* Y* *
) +S* * TYM* *
)) h+T*************************************************************************************************************************************************************************************************************************************************************US* UT* *
) h+S* UJ* LU* *
)) h+I* TM* SM* *
) h+P* TL* T* *
)) h+Y* M* T* *
) b&6)E"* YYS* IIS* ddR)

<"E(L'#)ABL).$"UJLI$A'#"*
)) +T* IPT* * *
) +S* * TPK* *
** h+T************************************************************************************************************************************************************************************************************************************************************** * *
) ?7*) *_) ) )
)) h+I* LY* YS* *
) h+P* JI* YK* *
)) h+Y* * * *
) b&6)E"* YSU* SPS* _]d)

T"$UA@&L(&D*
)) +T* TLS* * *
) +S* * TJI* *
)) h+T************************************************************************************************************************************************************************************************************************************************************** * *
) h+S* PIL* SMY* *
)) h+I* TJI* TUT* *
) h+P* IUL* TJL* *
)) h+Y* IM* YT* *
) b&6)E"* TTMJ* JLL* *+_Z)

.&@@OEP$&L(&D*
)) +T* * * *
) +S* * * *
)) h+T*************************************************************************************************************************************************************************************************************************************************************TK* L* *



 

!

*Z) 

) h+S* T* * *
)) h+I* I* SS* *
) h+P* TU* U* *
)) h+Y* * * *
) b&6)E"* IK* IY* ]Z)

0BALL&L'#")7#&BOBOP&"*
)) +T* ** ** **
) +S* * LU* *
)) h+T*************************************************************************************************************************************************************************************************************************************************************SL* SM* *
) h+S* TP* L* *
)) h+I* * * *
) h+P* * * *
)) h+Y* SM* PK* *
) b&6)E"* LK* TYS* ***)

=(AB&A@&L(&D*
)) +T* LP* * *
) +S* * SKM* *
)) h+T*************************************************************************************************************************************************************************************************************************************************************SKM* STL* *
) h+S* TY* IU* *
)) h+I* TJ* SK* *
) h+P* TT* SL* *
)) h+Y* J* TK* *
) b&6)E"* IIY* YTM* dZR)

5OUA@&L(&D*
)) +T* TUT* * *
) +S* * PTT* *
)) h+T*************************************************************************************************************************************************************************************************************************************************************LKI* UUU* *
) h+S* YP* PS* *
)) h+I* IJ* UT* *
) h+P* MM* LT* *
)) h+Y* J* J* *
) b&6)E"* TKUI* TSYM* *-**)

6BA[&L(&D*
)) +T* TLM* * *
) +S* * TJJ* *
)) h+T*************************************************************************************************************************************************************************************************************************************************************UJ* UI* *
) h+S* PP* II* *
)) h+I* SM* ST* *
) h+P* MU* UI* *
)) h+Y* * * *
) b&6)E"* PTU* IUJ* _dR)

6DA@J&@A[&L(&D*
)) +T* * * *



 

!

*]) 

) +S* * * *
)) h+T*************************************************************************************************************************************************************************************************************************************************************II* IS* *
) h+S* IK* ST* *
)) h+I* T* T* *
) h+P* LK* IU* *
)) h+Y* TY* J* *
) b&6)E"* TPM* MJ* *R_)

.ADEB(F(),-)
) * R],_) R,Z_) d__R)
*

0%&*0)"&'*A#,$&'*Z&,&%"5&6"&22"*F-'*$&,*?)34(--,$%')"-,%'*F-'*!@[a*?,)#*0,/*;)"4),%')*\#6i)'/*

*

eC)=@("$@A(&O@AB")W"V&"#E@P"@)

?H,*)22&*?G34&,*$&,*?)(#2"G"*6X%&2"*$%&*>'"&,')"%-')2%"G"*%'*?-,634#'5*#'$*@&4,&*&%'&*]&'",)2&*=-22&/*>'*

$&,* @&4,&* 6X%&5&2"* 6%34* $%&6* %'* $&,* _)42* $&,* 1-,91+09) 7,-:'0,7* #'$* %'* $&,* 4-4&'* _)42* F-'*
%'"&,')"%-')2&'*[--,X&,)"%-'6)Z(-EE&'*A%&$&,/*

*

eC,)"#$%&'(%!)$#*+($)g)>@(K&'DBE@P)

* SKKJgKM** * TIY**

* SKKMgTK** * TKL**

* SKTKgTT** * TYI**

* SKTTgTS** * TUL**

* SKTSgTI** * TPT*

* SKTIgTP** * TYJ)

*

eC*)=@("$@A(&O@AB")0OOI"$A(&O@LIA$(@"$)*

>'65&6)E"* &D%6"%&,&'* TJP* [--X&,)"%-'6)Z(-EE&'* ]A%634&'* &%']&2'&'* ?G34&,'* $&,* ?)(#2"G"* #'$*

%'"&,')"%-')2&'*>'6"%"#"%-'&'/*0%&6&*6342H66&2'*6%34*)#.*A%&*.-25"/*

*

M/S/T/*V=9!C1!*

TUJ*9Z(-EE&'*E%"*TIY*1'%F&,6%"G"&'*%'*SU*@G'$&,'N*

\#25),%&'a*0G'&E),(a*V6"2)'$a*?%''2)'$a*?,)'(,&%34a*b,%&34&'2)'$a*>,2)'$a*>62)'$a*>")2%&'a*[,-)"%&'a*@&""2)'$a*:%&$&,2)'$&a*

:-,A&5&'a*t6"&,,&%34a*+-2&'a*+-,"#5)2a*=#EG'%&'a*!34A&$&'a*!34A&%]a*!2-A)(&%a*!2-A&'%&'a*!X)'%&'a*8634&34%&'a*8H,(&%a*

1'5),'a*c&,&%'%5"&6*[`'%5,&%34/*
*

M/S/S/*@C1B9#6")#634*Q'%34"*V,)6E#6R*

h&%"&,&*TU*9Z(-EE&'*E%"*TU*1'%F&,6%"G"&'*%'*TK*@G'$&,'/*
9#6",)2%&'a**;4%')*Qc=Ra*>")2%&'a*p-,$)'%&'a*[)')$)a*=&X#Z2%(*[-,&)a*+&,#a*=#662)'$a*!34A&%]a*1!9/*

)

eC-C)=@("$@A(&O@AB")b"$@"(VE@P)J"$).F'#"$)*

0%&*%'"&,')"%-')2&'*[--X&,)"%-'&'*F&,"&%2&'*6%34*)#.*$%&*V%']&2.G34&,*A%&*.-25"/*



 

!

*_) 

*

* 9>!* S* *

* 9E&,%()'%6"%(* TJ* *

* 9'52%6"%(* SJ* *

* \#34A%66&'634)."* T* *

* ;-EX#"&,2%'5#%6"%(* U* *

* 0&#"634*)26*?,&E$6X,)34&* TI* *

* ?%''-#5,%6"%(* TP* *

* b&,E)'%6"%(* IM* *

* >")2%)'%6"%(* P* *

* [2)66%634&*+4%2-2-5%&* I* *

* [-EX),)"%6"%(* S* *

* +4-'&"%(* Y* *

* =-E)'%6"%(* SU* *

* !()'$%')F%6"%(* TL* *

* !2)F%6"%(* P* *

)

0%&*0)"&'*A#,$&'*Z&,&%"5&6"&22"*F-E*=&.&,)"*>'"&,')"%-')2&*9'5&2&5&'4&%"/*<&,]2%34&'*0)'(*)'*!&Z)6"%)'*+-6"2&X*.H,*

9#.Z&,&%"#'5*#'$*+,G6&'")"%-'/*

)
)

,+C)89>:9O'#L'#EB$A@D&@P)[OU)NA&)*+,-)

E)'%6"%(a*=-E)'%6"%(a*9'52%6"%(R*4)Z&'*Z%64&,*,&5&2EG^%5*)E*

HZ&,,&5%-')2&'* ;<VB=)'(%'5* "&%25&'-EE&'/* 0)6* 0&X),"E&'"* >>>* Q9'52%6"%(g* 9E&,%()'%6"%(R* 4)"*

Z&6342-66&'a*6%34*(H'."%5*'%34"*E&4,*$#,34*$)6*;<V*&F)2#%&,&'*]#*2)66&'/*0)5&5&'*4)"*%'*$&'*?G34&,'*

b&,E)'%6"%(* #'$* =-E)'%6"%(* &%'&* '&#&,2%34&* VF)2#%&,#'5* $#,34* $)6* ;<V* 6")""5&.#'$&'a* $&,&'*

V,5&Z'%66&*6&%"*C)%*SKTI*F-,2%&5&'/*>E*?-25&'$&'*6%'$*$%&*=&6#2")"&*A%&$&,5&5&Z&'a*$%&*%E*>'"&,'&"*

#'"&,*&,,"CDD#$06+09EF'+,E:'D%&'GHIJD:'D*F&,`..&'"2%34"*6%'$/**
*

@&5&'$&*

9*B*!X%"]&'5,#XX&*
\*B*C%""&25,#XX&*
;*B*!342#665,#XX&*

*



 

!

*d) 

,+C,C)T"$UA@&L(&Dg)!"#$AU()h!/f)E@J)WA'#"BO$)hW/f)

) ) !/) W/)

6(EJ&EU)E@J)!"#$") \&",&##'5*$#,34*@&4,&'$&* \* B*

* VB@&),'%'5* ;* ;*

* V%'Z&]%&4#'5*%'*$%&*@&4,&F)2#)"%-'* ;* \*

* [-'")("*]#*)'$&,&'*!"#$%&,&'$&'* B* \*

* @&4,)'5&Z-"* \* \*

* !34#2X,)D%6* \* B*

* !"#$%&,Z),(&%"* \* \*

* !"#$%&'6%"#)"%-'*%'65&6)E"* ;* \*

* h%66&'634)."6Z&]#5* B* B*

/ELL(A((E@P) \%Z2%-"4&(6)#66")""#'5* \* B*

* >8B>'.,)6",#("#,* \* B*

* =G#E&* ;* \*

6(EJ&"@O$()c)9O'#L'#EB") +,%F)"E%&"&*)E*<-34634#2-,"* ;* ;*

/$%"&(LUA$D()c)W"$EGL%"VEP) * B* B*

.O$L'#E@P) ?-,634#'565&2$&,*X,-*h%66&'634)."2&,* B* B*

* ?-,634#'56,&X#")"%-'* 9* 9*

* +,-E-"%-'&'*X,-*+,-.&66-,* 9* 9*

=@("$@A(&O@AB")/EL$&'#(E@P) * * \*

)

,+C*C)5OUA@&L(&Dg)!"#$AU()h!/f)E@J)WA'#"BO$)hW/f))

) ) !/) W/)

6(EJ&EU)E@J)!"#$") \&",&##'5*$#,34*@&4,&'$&* 9* B*

* VB@&),'%'5* 9* B*

* V%'Z&]%&4#'5*%'*$%&*@&4,&F)2#)"%-'* \* B*

* [-'")("*]#*)'$&,&'*!"#$%&,&'$&'* \* B*

* @&4,)'5&Z-"* 9* B*

* !34#2X,)D%6* \* B*

* !"#$%&,Z),(&%"* \* B*

* !"#$%&'6%"#)"%-'*%'65&6)E"* \* B*



 

!

*e) 

* h%66&'634)."6Z&]#5* 9* B*

/ELL(A((E@P) \%Z2%-"4&(6)#66")""#'5* \* B*

* >8B>'.,)6",#("#,* B* B*

* =G#E&* ;* B*

6(EJ&"@O$()c)9O'#L'#EB") +,%F)"E%&"&*)E*<-34634#2-,"* ;* B*

/$%"&(LUA$D()c)W"$EGL%"VEP) * B* B*

.O$L'#E@P) ?-,634#'565&2$&,*X,-*h%66&'634)."2&,* \* B*

* ?-,634#'56,&X#")"%-'* 9* 9*

* +,-E-"%-'&'*X,-*+,-.&66-,* qqq* qqq*

=@("$@A(&O@AB")/EL$&'#(E@P) * * 9*

)

%34"* $),6"&22Z),a* $)* $&,* A&%"* HZ&,A%&5&'$&* 8&%2* $&,*

+,-E-"%-'&'*%'*$&,*=-E)'%6"%(*%E*=)4E&'*$&,*'&#*5&5,H'$&"&'*.)34HZ&5,&%.&'$&'*A#$:-$,')!%&11/)
*$09-$9')B)*+,'#$,-#')@-0+%&)Z&",&#"*A%,$/*
*

*

,,C)<"E(L'#BA@JL(&I"@J&"@)

0%&* .-25&'$&* mZ&,6%34"* ]&%5"* $&'* _#A)346* )'* 0&#"6342)'$6"%X&'$%&'* AG4,&'$* $&,* 2&"]"&'* $,&%*

!&E&6"&,/* 0%&* _)42&'* .H,* $)6* p)4,* SKTI* Z&2&5&'a* $)66* )#.* $%&* ?`,$&,#'5* F-'* ?,)#&'* #'$* F-'*

%'"&,')"%-')2&'*\&A&,Z&,'*Z&6-'$&,&,*h&,"*5&2&5"*A#,$&/*

)

) 6O6")*+,,) 6O6")*+,*) ?&6"),*a,-) 6O6")*+,-) T"LAU()

:&#&*!"%X&'$%&'* P* L* Y* SK* IU*

>'"&,')"%-')2&*!"#$/* '/'/* '/'/* I* S* Y*

h&%Z2%34&*!"#$/* P* Y* Y* TU* IK*

*

0%&*0)"&'*A#,$&'*Z&,&%"5&6"&22"*F-E*0&()')"*$&,*?)(#2"G"/*<&,]2%34&'*0)'(*)'*[&'"*<#..-,$/*

*

*

,*C)<&")!"#$")A@)J"$).ADEB(F(),-)

0%&*!%"#)"%-'*@&4,&*)'*$&,*?)(#2"G"*TI*%6"*5&X,G5"**$#,34*$%&*A&%"5&4&'$&*9#"-'-E%&*$&,*V%']&2.G34&,/*

h%&* )#6* $&'* _)42&'* $%&6&6* !"#$%&'Z&,%34"6* 4&,F-,5&4"a* 6%'$* $%&* =)4E&'Z&$%'5#'5&'* %'* $&'*

&%']&2'&'* ?G34&,'* &D",&E* #'"&,634%&$2%34/* 0)6* E%"* 9Z6")'$* 5,`^"&* ?)34* $&,* ?)(#2"G"* %6"* $%&*

b&,E)'%6"%(*E%"*3)/*LIKK*!"#$%&,&'$&'a*$)6*(2&%'6"&*?)34*$%&*?%''-#5,%6"%(*E%"*,#'$*YK*!"#$%&,&'$&'/*

\&",G34"2%34&*1'"&,634%&$&* ,&6#2"%&,&'*)#6* V%5&'),"&'* $&,* )()$&E%634&'*?)34(#2"#,&'*#'$* )#6* $&,*

c&,634%&$&'4&%"* $&6* $%6]%X2%'G,&'* _#634'%""6* &%']&2'&,* ?G34&,/* 8,-"]* $%&6&,* #'"&,634%&$2%34&'*

=)4E&'Z&$%'5#'5&'* %6"* $%&* @&%6"#'56.G4%5(&%"* $&,* ?G34&,* %'* $&,* @&4,&* %'65&6)E"* ,&34"* 4-E-5&'* B*

http://www.lipp-lmu.de/
http://www.lipp-lmu.de/


 

!

-+) 

$%&6* ]&%5&'*$%&* V,5&Z'%66&* $&,* @&4,&F)2#)"%-'/*0%&* !"G,(&* F-'*$&]&'",)2&'* !d6"&E&'*Z&6"&4"* $),%'a*

$)66*6%&*2-()2&*@`6#'5&'*.)F-,%6%&,&'a*$%&*$&'*i&*Z&6-'$&,&'*b&5&Z&'4&%"&'*-X"%E)2*)'5&X)66"*6%'$/*

0&]&'",)2&*!d6"&E&*Z&,5&'*)Z&,*)#34*$)6*=%6%(-*$&,*?,)5E&'"%&,#'5/*0%&*9#.5)Z&*F-'*!"#$%&'$&()'a*

!"#$%&'ZH,-* #'$* ?)(#2"G"6(--,$%')"%-'* %6"* &6a* $%&* ?G34&,* )#.* )22&'* &,$&'(2%34&'* VZ&'&'*

]#6)EE&']#Z,%'5&'* #'$* 6%&* ]#* &,E#"%5&'a* )#6* $&'* !"G,(&'* $&,* )'$&,&'* ]#* 2&,'&'/* 0&,*

!"#$%&'Z&,%34"*%6"*&%'*h&,(]&#5a*$)6*$%&6&E*_A&3(*$%&'"/*c-,*)22&E*&,2)#Z"*&,*&6*$&'*?G34&,'a*6%34*%'*

#'"&,634%&$2%34&'* 0%E&'6%-'&'* E%"&%')'$&,* ]#* F&,52&%34&'/* @&%$&,* %6"* &%'&* %'"&'6%F&*

.)(#2"G"6`..&'"2%34&* 0&Z)""&* HZ&,* >'4)2"&* #'$* _%&2&* $&6* @&4,Z&,%34"&6* Z%64&,* %EE&,* '-34* &%'*

0&6%$&,)"/*

*

<&,]2%34&'*0)'(*)'*)22&a*$%&*)'*$%&6&E*@&4,Z&,%34"*E%"5&A%,("*4)Z&'/*

*

*

CH'34&'a*$&'*TL/TS/SKTI*

*
12,%34*0&"5&6*Q!"#$%&'$&()'R*


