
:/@(B%, 0+ B)% '36!52 P/J<, ;0/&.)%J% N%&%JE% /A ;(( 8B/<<l 8*0<<( "(<,0E%& 
0& (+ %+@)(+B0+# 0&<(+, J%&/JB A/J @/G.<%&l A(*0<0%&l (+, #J/G.& /A AJ0%+,& B/ J%<(D 
(+, .<(Hj 7J0+#%, $H F)0B% &(+, $%(@)%& (+, /+% /A B)% "(<,0E%&¡ $%&B )/G&% 
J%%A&l B)% 0&<(+,¡& [\ M//< L0<<(& (+, N%&0,%+@%& (J% B)/G#)BAG<<H ,%&0#+%, F0B) 

0+,//J (+, /GB,//J <0E0+# &.(@%&j  
 

8 @)(*.0/+ /A &G&B(0+($0<0BHl 0+@<G&0E0BHl (+, </@(< @G<BGJ%l B)% J%&/JB 0&  
6(JB)5)%@C-@%JB0ś%,l 9+@<G5(J%-(@@J%,0B%,l (+, .(JB /A !:1¡& 5/+&0,%J(B% 

5/<<%@B0/+l (& F%<< (& $%0+# J%@/#+0&%, $H 7/J$%& KJ(E%< =G0,% A/J  
0B& %D@%.B0/+(< &%JE0@% (+, )/&.0B(<0BHj 

 

). (!2-/.9e 7)4( 0520/3% 

70+/<)(&l ;(( 8B/<<l UWU\Zl 8*0<<( "(<,0E%& 
J%&%JE%`(*0<<(j@/* 



.!452!,,9 ,53( 
8 +(BGJ(< 0&<(+, F0B) UlZWW @/@/+GB BJ%%& l YWW H%(J /<, 
;(+H(+ BJ%%&l J0@) ?G+#<%l #(J,%+&l (+, +(B0E% $0J, <0A%j 
 
30!#)/53 
UXjZ )%@B(J%& /A 0&<(+, &.(@%l #%+%J/G& E0<<(&l (+, ( 
B)/G#)BAG<<H @GJ(B%, F%%C<H (@B0E0BH &@)%,G<%j 
 
)4q3 "%44%2 ). "!! 
:/@(B%, 0+ B)% '36!52 ;0/&.)%J% N%&%JE%l &F0* F0B) 
*(+B( J(H&l %D.</J% ( )/G&% J%%Al (+, %+?/H .J/D0*0BH 
B/ ( ,/*%&B0@ (0J./JB (+, </@(< )/&.0B(<j 
 
3534!).!"),)49 
6(JB)5)%@C =/<, 5%JB0ś%,l N%&./+&0$<% 1/&.0B(<0BH 
M(JB+%J $H 7/J$%& (+, 9+@<G5(J% 5%JB0ś%,j "%*$%J /A 
!:1¡& 5/+&0,%J(B% 5/<<%@B0/+l (+, .(JB+%J /A 8B/<<   
"(J0+% 5%+BJ% (+, "(<,0E%& N%&0<0%+B N%%A&j 

&/2"%3 2%#/'.)3%$ 
8*0<<( "(<,0E%& (+, >(EEG !.( (J% J%@/#+0&%, 0+ B)% 
7/J$%& KJ(E%< =G0,% UWUZ !B(J 8F(J,&l ( @%<%$J(B0/+ /A 
)%(JBA%<B &%JE0@% (+, (GB)%+B0@ %D.%J0%+@%&j 
 
$)%4!29 ,)&%349,% #(/)#%3 
"%+G& B(0</J%, A/J E%#(+l E%#%B(J0(+l #<GB%+-AJ%%l 
,(0JH-AJ%%l </F-@(J$pC%B/l (+, .(<%/ <0A%&BH<%&j  
 
(/-%-!$% ¯ (/-%'2/7. 
2J#(+0@ #(J,%+&l $(+(+( .<(+B(B0/+l (+, )/G&%-*(,% 
BJ%(B& 0+@<G,0+# C/*$G@)(j 
 
$).% !2/5.$ 
"%(< .<(+& 0+@<G,0+# $%, e $J%(CA(&Bl )(<A-$/(J,l AG<<-
$/(J,l (<<-0+@<G&0E%j  8<< *%(< .<(+& (<</F  
,0+0+# 0+ (<< J%&B(GJ(+B&j 
 

;%(@) M//<  
L0<<(& 

KJ%%B/. M//<  
L0<<(& 

 KF/ ;%,J//* 
;%(@) M//<  
L0<<(& 

N%%A P(B%J M//<  
L0<<(& 

:(#//+ P(B%J  
M//< L0<<(& 

P(B%J  
M//< L0<<(& 

7/GJ ;%,J//* 
;%(@) N%&0,%+@% 

8*0<<( 6&B(B% 

K)% =J%(B ;%(@) 
N%&0,%+@% 

6CFF;M ;H> 2?MC>?H=?M  



6),,!3 ¯ 2%3)$%.#%3 

7!4%2 0//, 6),,! 
6D.%J0%+@% $J%(B)B(C0+# /@%(+ E0%F&l /GB&0,% ,0+0+#l ( 
.J0E(B% 0+ś+0BH .//<l (+, ( C0+# $%, /E%J<//C0+# B)% 
9+,0(+ 2@%(+j  9,%(< A/J @/G.<%&  /J &/</ BJ(E%<<%J&j 
 
TW E0<<(& v T $%,J//* v TWW&-* 0+B%J0/J v M//< v  
"(Dj 2@@G.(+@H U8 r T 0+A(+B /+<H j 

,!'//. 7!4%2 0//, 6),,! 
KJ(+-G0<0BH F0B) ( AJ%&)F(B%J 0+ś+0BH .//< (+, B%JJ(@% 
*(C%& B)0& /+%-$%,J//* E0<<( 0,%(< A/J @/G.<%& /J  
A(*0<0%& F0B) G. B/ U H/G+# @)0<,J%+ 
 
V E0<<(& v T $%,J//* v TXW&-* 0+B%J0/J v M//< v  
"(Dj 2@@G.(+@H U8pU5 /J X8 

2%%& 7!4%2 0//, 6),,! 
40J%@B J%%A (@@%&& AJ/* /GJ /E%JF(B%J E0<<(&l .%JA%@B A/J 
&+/JC%<0+# /J J%<(D0+# 0+ B)% 0+ś+0BH .//<l F0B) ,(H$%,& 
(+, ( &.(@0/G& $(B)BG$ A/J G<B0*(B% &%J%+0BHj  
 
UX E0<<(& v T $%,J//* v TXW&-* 0+B%J0/J v M//<  
"(Dj 2@@G.(+@H U8pU5 /J X8 

"%!#( 0//, 6),,! 
'+F0+, 0+ /GJ /+%-$%,J//* $%(@) .//< E0<<(& +%&B<%, 
(</+# ( BJ/.0@(< .(B)l F0B) ( .J0E(B% <(. .//<l $%(@) 
)(**/@Cl (+, /.%+-(0J ,0+0+# E%J(+,(j  
 
[ E0<<(& v T $%,J//* v UUW&-* 0+B%J0/J v M//<v  
"(Dj 2@@G.(+@H U8pT5 /J X8 

47/ "%$2//- 42%%4/0 0//, 6),,! 
KF/-$%,J//* BJ%%B/. E0<<(& /Ś%J ( BJ(+-G0< %&@(.% 
F0B) .J0E(B% $(<@/+0%&l AJ%&)F(B%J .//<&l J(0+ &)/F%J&l 
(+, 0+,//J $(B)BG$& A/J BF/j  
 
Z E0<<(& v U $%,J//*& v T\W&-* 0+B%J0/J v M//< v  
"(Dj 2@@G.(+@H U8pU5 /J Y8 

&!-),9 7!4%2 0//, 6),,! 
9,%(< A/J A(*0<0%& F0B) B%%+(#% @)0<,J%+l B)0& E0<<( /Ś%J& 
( &%.(J(B% &<%%.0+# J//* F0B) %+&G0B% $(B)J//*l  ( 
AJ%&)F(B%J 0+ś+0BH .//<l &.(@0/G& E%J(+,(l (+, ,0J%@B 
<(#//+ (@@%&&j  
 
U E0<<(& v T C0+# r BF0+ $%,J//* v T]W&-* 0+B%J0/Jv M//<   
"(Dj 2@@G.(+@H U8pU5 /J Y8 



6CFF;M ¯ 2?MC>?H=?M 

47/ "%$2//- "%!#( 0//, 6),,! 
8*0<<( BF/-$%,J//* $%(@) .//< E0<<(& /Ś%J ( &%J%+% 
%&@(.% F0B) T ŀ0+# r T BF0+ $%,J//*l $G+C $%,&l BF/ 
AG<< $(B)J//*&l ( .J0E(B% <(. .//<l $%(@) )(**/@Cl 
(+, /.%+-(0J ,0+0+# E%J(+,(j  
 
Y E0<<(& v U $%,J//* v UXZ&-* 0+B%J0/J v M//< v  
"(Dj 2@@G.(+@H Y8pU5  

4(% '2%!4 "%!#( 2%3)$%.#% 
2+% A(*0<H /(&0& $/(&B0+# B)% <GDGJH /A &.(@%j KF/ 
F0+#& F0B) 0+,//J-/GB,//J <0E0+# (J%(& )/&B $(J$%-G% 
(+, .J0E(B% .//<& F0B) ,0J%@B $%(@) (+, <(#//+ (@@%&&j 
KF/ $%,J//*& ,/F+&B(0J&l U A(*0<H $%,J//*& G.&B(0J& 
(+, BF/ /@%(+-E0%F *(&B%J& $%,J//*&j  8<< $%,J//*& 
F0B) $(<@/+H (+, .J0E(B% $(B)J//* 
 
T J%&0,%+@% v ] $%,J//* v TWVW&-* 0+B%J0/Jv U .//<&  
"(Dj 2@@G.(+@H T[8 r ]5 

&/52 "%$2//- "%!#( 2%3)$%.#% 
;%(@)AJ/+B J%&0,%+@%& /Ś%J &.(@0/G& <0E0+#l AG<<  
C0B@)%+&l .J0E(B% .//<l /+% $%,J//* ,/F+&B(0J&l BF/ 
A(*0<H $%,J//*& G.&B(0J& (B B)% J%(J /A B)% E0<<( (+, (+ 
/@%(+-E0%F *(&B%J $%,J//*j 8<< $%,J//*& F0B)  
$(<@/+H (+, .J0E(B% $(B)J//*j  
 
[ J%&0,%+@%& v Y $%,J//* v [XW&-* 0+B%J0/J v M//<  
"(Dj 2@@G.(+@H ]8 rY5 

!-),,! %34!4% 
8 +(BGJ(< <0#)B ś<<%, *(+&0/+l %+@0J@<0+# ( UW* .//<l AG<< 
C0B@)%+l 0+,//J (+, /GB,//J ,0+0+#l 0+,//J (+, /GB,//J 
<0E0+#l ( J//AB/. $(Jl */E0% J//*l .//< B($<%l ?(@GII0l 
#H* (+, &.( J//*j  2+% $%,J//* ,/F+&B(0J& (+, Z 
$%,J//*& G.&B(0J& 0+@<G,0+# /+% *(&B%J $%,J//*j  8<< 
$%,J//*& F0B) $(<@/+H (+, .J0E(B% $(B)J//*j 
 
T *(+&0/+ v [ $%,J//*& v VWW&-* 0+B%J0/J v M//<  
"(Dj 2@@G.(+@H TU8 r [5 



$)%4!29 ,)&%349,% #(/)#%3 

8<< J%&B(GJ(+B& /Ś%J &%.(J(B% *%+G& A/J E%#(+l E%#%B(J0(+l ,(0JH AJ%%l #<GB%+ AJ%%l </F @(J$pC%B/p.(<%/  
,0%B(JH <0A%&BH<%& G./+ J%-G%&Bj 2B)%J %(B0+# <0A%&BH<%& (+, (<<%J#0%& (J% @(B%J%, B/ /+ J%-G%&Bj 

   N%#G<(J F%%C<H B)%*% +0#)B&l &.%@0(< *%+G& /J =(<( ,0++%J *(H (BBJ(@B ( &GJ@)(J#% 
 8& .%J P%%C<H N%&B(GJ(+B !@)%,G<% 

2%34!52!.43 ̄ "!23 

&2%3( 
!B(JB H/GJ ,(H F0B) ( +/GJ0&)0+# $J%(CA(&B /A BJ/.0@(< 
AJG0Bl F%<<+%&& $/F<&l (+, )/*%*(,% H/#GJBl Ů <( 
@(JB% (+, $GŚ%B &BH<%j 
;J%(CA(&B  \jWW(* B0<< TTjWW(*j 
 

"!2/,/ 
1/*%#J/F+ 0+#J%,0%+B& #0E% ,%.B) (+, @/*.<%D0BH 
B/ +/GJ0&)0+# 9B(<0(+ A(J%j P(B%J E0%F& (@@/*.(+H  
B%+,%J #J0<<&l AJ%&) E%#%B($<%& AJ/* /GJ /J#(+0@ #(Jt
,%+ (+, )/*%*(,% .(&B(j 

40++%J [iXW.* B0<< TWiWW.*j 
 

%!34 
6D.%J0%+@% B)% E0$J(+B Ŝ(E/J& /A !/GB)%J+ 9+,0( F0B) 
B(+,//J &.%@0(<B0%&l @GJJ0%&l (+, BJ(,0B0/+(< ,%&&%JB&j 
40++%J [iXW.* B0<< TWiWW.*j 
 

&%%,).' */) 
>(.(+%&% (B 0B¡& $%&Bj 40+% /+ AJ%&) &G&)0 (+, &(&)0*0 
F0B) ( $J%(B)B(C0+# E0%F /A B)% /@%(+ @GJJ%+B& AJ/* 
B)% /E%JF(B%J ,%@Cj 
40++%J [jXW.* B0<< TWjWW.* 
 

4%33%2! 
!(E/J (GB)%+B0@ =J%%C 5G0&0+%  0+@<G,0+# 5)%A¡& &0#t
+(BGJ%  =J%%C "%II% F0B) ¤MGŚ¢ $J%(,j 2.%+ A/J 
<G+@) F0B) 0+B%J+(B0/+(< <G+@)-B0*% A(E/GJ0B%& (</+# 
F0B) /GJ +%F =J%%C *%+Gj  
:G+@)  TUjWW.* B0<< XjXW.*j 40++%J [iXW.* B0<< 
TWiXW.* 

+/%q3 0)::! 
!(E/GJ @G&B/*-*(,% .0II( F0B) AJ%&) )%J$& (+, 
G+0-G% B/..0+#&l B%<<0+# H/GJ Ŝ(E/GJ &B/JH F0B) %(@) 
$0B%j 
4(0<H TUjWW.* B0<< VjWW.*j 
 

4(% %-0%2/2 "%!#( #,5" 
8 <(0,$(@C $%(@)&0,% &./Bj 6+?/H $J%%IH *%(<& /+ B)% 
&(+, (AB%J $%(@) E/<<%H$(<< /J ( F0+%-B(&B0+# &%&&0/+j 

:G+@) TUjXW.* B0<< XiXW.*j 
 

"!! "!2 
!0. 0&<(+,-@J(AB%, @/@CB(0<&l ś+% F0+%&l (+, @)0<<%, 
$%%J& /+ B)% &(+,H $%(@)j 2GJ J%&0,%+B 4> &.0+& 

<(0,-$(@C $%(B& (B #/<,%+ )/GJj 
4(0<H YiWW.* B0<< TUiWW(*j 
 

35.3%4 "!2 
8& BF0<0#)B A(<<&l %+?/H @)0<<%, @)(*.(#+%l (</+#&0,% 
(+ %DB%+&0E% &%<%@B0/+ /A #0+ F0B) 1/*%t
*(,%`8*0<<( B/+0@j 
4(0<H ZjXW .* B0<< TWiWW .* j 
 

4(% #%,,!2 $//2 
K)/G&(+,& /A <($%<& AJ/* B)% 2<, P/J<, (+, 3%F 
P/J<, B/ ,0&@/E%J 0+ (+ (B*/&.)%J0@ &%BB0+#j ;//C ( 
F0+%-B(&B0+# %D.%J0%+@% /J &%<%@B ( 
$/BB<% B/ %+?/H <(B%Jj 

2.%+ $H (../0+B*%+B 

-%!, 0,!.3 
 

;%, e ;J%(CA(&B g;;h - 4(0<H ;J%(CA(&B 
 
1(<A ;/(J, g1;h - ;J%(CA(&B (+, 40++%J 
 
7G<< ;/(J, g7;h - ;J%(CA(&Bl :G+@) (+, 40++%J 



&!#),)4)%3 
 
"(0+ !F0**0+# M//<  
gTT\W &-*l [] * </+#h 
 
5(J,0/ e !BJ%+#B) !BG,0/ 
 
2GB,//J >G+#<% =H* e 9&<(+,  
50J@G0B KJ(@C 
 
ŀ0,&¡ 5<G$h 
gY -TU H%(J& /<,h 
 
K%++0& 5/GJB&  
gN%&0,%+B B%++0& .J/h 
 
7//B$(<< 8J%+( 
 
L/<<%H$(<< e ;(,*0+B/+ 5/GJB 
 
M)/B/#J(.)H !BG,0/ 
 
8JB !BG,0/ 
 
;/GB0-G% e >%F%<<%JH !B/J% 

-!')#!, !$6%.452%3 ¯ %3#!0%3 

!#4)6)4)%3 
 
1(+0A(JG ;(H "(+B( 8,E%+BGJ%& 
 
!+/JC%<<0+#  
 
!@G$( 40E0+# F0B) 40E% ;GB<%J 
 
!G+&%B 4/<.)0+ 5JG0&% 
 
5/*.<0*%+B(JH P(B%J !./JB& 
 
!(+,$(+C M0@+0@& 
 
:GDGJH R(@)B 5)(JB%J 
 
70&)0+# 
 
:/@(< 9&<(+, 6D.%J0%+@% 
 
8*0<<( 2,%/+ 2GB,//J 50+%*( 
 
P0<,<0A% 6,G@(B0/+ (+, 3(BGJ% 
K/GJ&  

+!665 30! 
 
!0#+(BGJ% KJ%(B*%+B& 
g] BJ%(B*%+B ./,&h 
 
3(0< !BG,0/ e 1(0J !(</+ 
 
!B%(* e !(G+(  
g*%+¡& e F/*%+¡& &%.(J(B%h 
 
"%,0B(B0/+ :($HJ0+B) 
 
!%+&/J(  
g:0#)B e &/G+, B)%J(.H J//*h 
 
P%<<+%&& MJ/#J(**%& e 1/<0&B0@  
N%BJ%(B& F0B) L0&0B0+# MJ(@B0B0/+%J 
N%&0,%+@0%& 
 
R/#(  
 
8<@)%*H ;(J 
 
 


