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Greek ricochet? What drove Poles’ attitudes  
!"#!$%#%&'"#()#*++,-*+.+

 !"#$$#%&'()'*#+,%-$./012%3"/42#

5678(991.:%;<%=17/6#/>%?@;?A%%-BB1C91.:%;?%!6$1%?@;?A

Abstract

D1% ($E1'9(F#91% 9G1% .191/8($#$9'% "H% '6CC"/9% H"/% 9G1% 16/"% #."C9("$% ($% I"J#$.% 7>% 81#$'% "H% J"F(9%

8".1J',%6'($F% 9K"%6$(L61% '6/E1>%.#9#'19'% B"JJ1B91.% ($%M1B1871/%?@@N%#$.% !6$1%?@;@A%DG1/1#'%

9G1% C67J(B% '6CC"/9% G#'% F1$1/#JJ>% .1BJ($1.% "E1/% 9G('% C1/(".,% C/"7#7J>% #F#($'9% 9G1% 7#B*F/"6$.% "H%

'"E1/1(F$% .179% B/('1'% ($% 9G1% 16/"% #/1#,% 9G('% .1BJ($1% K#'% B"$B1$9/#91.% #J"$F% '"81% .(81$'("$'A%

D1JJO($H"/81.%/1'C"$.1$9'%91$.%9"%71%'(F$(H(B#$9J>%8"/1%'6CC"/9(E1%"H%9G1%B"88"$%B6//1$B>%9G#$%

7#.J>O($H"/81.% "$1',% 7"9G% ($% ?@@N% #$.% P% 1E1$% 8"/1% '"% P% ($% ?@;@A% I"J(9(B#J% E(1K'% ($HJ61$B1% 9G1%

#99(96.1%9"K#/.'%9G1%16/",%769%9G1>%#/1%7>%$"%81#$'%(9'%8#($%.191/8($#$9A%M6/($F%9G1%B/('(',%9G1%

B"$E(B9("$%"H%16/"%71($F%#%Q'9/"$F,%'9#7J1%B6//1$B>R%G#'%H#.1.S%($'91#.,%#%$1F#9(E1%#99(96.1%'9#/91.%9"%

/1'6J9%H/"8%J"K%($B"81,%G(FG%#F1%#$.%J"K%1B"$"8(B%*$"KJ1.F1A%T$%?@;@%#%8"/1%$1F#9(E1%#99(96.1%

K#'%/1C/1'1$91.%7>%'96.1$9',%KG(91OB"JJ#/%K"/*1/'%#$.%7(F%B(9>%/1'(.1$9'A%

Keywords:%UVW,%#99(96.1'%9"K#/.'%9G1%16/",%C67J(B%"C($("$,%"/.1/1.%J"F(9,%6$"/.1/1.%J"F(9

JEL:%X?Y,%=ZZ

  
  

+%%D#/'#K%5BG""J%"H%UB"$"8(B'%#$.%V($('9/>%"H%=($#$B1%($%I"J#$.,%[6/1#6%"H%\"E1/$81$9%IJ1$(C"91$9(#/>%H"/%U6/"%-."C9("$%

($%I"J#$.S%1O8#(J:%2"#$$#A"'($'*#]8"H$19AF"EACJA
#%%D#/'#K%5BG""J%"H%UB"$"8(B'%#$.%V($('9/>%"H%=($#$B1%($%I"J#$.,%[6/1#6%"H%\"E1/$81$9%IJ1$(C"91$9(#/>%H"/%U6/"%-."C9("$%

($%I"J#$.A



!" #$%&'%()*#+" #,-./030

./#0)!'"1&2!(")

3G1%C/(8#/>%#(8%"H%"6/%'96.>%('%9"%(.1$9(H>%($.(E(.6#J%BG#/#B91/('9(B'%9G#9%($HJ61$B1%C67J(B%'6CC"/9%

H"/% 9G1%16/"% ($9/".6B9("$% ($%I"J#$.A%-'%#%U6/"C1#$%W$("$%^UW_%V1871/%59#91%K(9G%.1/"F#9("$,; 

I"J#$.%('%"7J(F1.%9"%1$91/%9G1%16/"%#/1#%^U-_%#9%'"81%H696/1%.#91%KG1$%#JJ%$1B1''#/>%B"$.(9("$'%#/1%

819%^V($('9/>%"H%=($#$B1%?@;@_A%3G('%(8CJ(1'%9G#9,%#9%'"81%C"($9,%9G1%16/"%BG#$F1"E1/%C/"B1''%($%

I"J#$.%K(JJ%G#E1%9"%71%($91$'(H(1.A%T9%('%$"/8#JJ>%#BB"8C#$(1.%7>%1`91$'(E1%($H"/8#9("$%#B9(E(9(1'%

/1F#/.($F% 9G1% 16/",% #$.%1'C1B(#JJ>% #$%"HH(B(#J% ($H"/8#9("$%B#8C#(F$A%a$"KJ1.F1%"H%KG#9%./(E1'%

9G1%C67J(B%'6CC"/9%H"/%9G1%16/"%B#$%9G1/1H"/1%71%6'1H6J,%9#*($F%($9"%9G1%#BB"6$9%9G1%(8C"/9#$B1%"H%

C67J(B%"C($("$%H"/%.1B('("$O8#*1/'%($%.18"B/#9(B%'"B(19(1'%^a#J91$9G#J1/,%-$.1/'"$%?@@;_A%

3"% #../1''% 9G('% L61'9("$,% K1% 6'1% 8(B/"% .#9#% B"JJ1B91.% ($% 9K"% '6/E1>'% B"$.6B91.% "$% 

#% /1C/1'1$9#9(E1% '#8CJ1'% 7>% TC'"'% I"J#$.% H"/% 9G1% I"J('G% V($('9/>% "H% =($#$B1A% 3G1% 'B"C1% "H% "6/%

#$#J>'('%($BJ6.1'%9K"%'67'#8CJ1':%.#9#%B"JJ1B91.%($%M1B1871/%?@@N%#$.%($%!6$1%?@;@A%&6/%E#/(#7J1%

"H% ($91/1'9,% (A1A% /1'C"$'1% 9"% 9G1% L61'9("$% "H% 9G1% #99(96.1% 9"% 16/"% #."C9("$,% ('% B#91F"/(B#J% K(9G% 

Y% C"''(7J1% #$'K1/'% ^.1H($(91J>% C"'(9(E1,% /#9G1/% C"'(9(E1,% $169/#Jb."$R9% *$"K,% /#9G1/% $1F#9(E1,%

.1H($(91J>% $1F#9(E1_A% -BB"/.($FJ>,% K1% 18CJ">% #% 7($"8(#J% J"F(9% /1F/1''("$% 8".1J% ^H"/% $1F#9(E1% E'%

C"'(9(E1%#99(96.1_,%"/.1/1.%86J9($"8(#J%J"F(9%8".1J'%^H"/%#%8"/1%$6#$B1.%C1/'C1B9(E1_%#$.%P%#'%9G1%

J#991/%'C1B(H(B#9("$%('%'"819(81'%/121B91.%7>%9G1%.#9#%P%6$"/.1/1.%86J9($"8($#J%J"F(9%8".1J'A%

3G1%9(81'C#$%?@@Nc?@;@%8#/*1.%#%E1/>%'C1B(#J%C1/(".%($%9G1%16/"%#/1#R'%G('9"/>A%5C1B(H(B#JJ>,%

#9%9G('%9(81,%9G1%'"OB#JJ1.%\/11*%B/('('%71F#$A%T9%BG#$F1.%./#8#9(B#JJ>%9G1%'(96#9("$%($%9G1%U6/"C1#$%

H($#$B(#J% 8#/*19'% #$.% 9/(FF1/1.% 9G1% C/"B1''% "H% /1H"/8($F% 9G1% 1B"$"8(B% F"E1/$#$B1% "H% 9G1% UWA%

[1H"/1% 9G1% #$$"6$B181$9% "H% \/11B1R'% H($#$B(#J% C/"7J18',% 9G1% 16/"% K#'% /#9G1/% B"$'(.1/1.% #'% 

#%d'#H1%G#/7"6/e%"/%d'#E1%G#E1$e%#8(.%9G1%FJ"7#J%H($#$B(#J%96/8"(J%($%9G1%#H91/8#9G%"H%9G1%f1G8#$%

[/"9G1/'R% 'C1B9#B6J#/% H#JJ% ($% 51C91871/% ?@@gA% D1% #/F61,% G"K1E1/,% 9G#9% 9G1% "69J""*% #CC#/1$9J>%

/1E1/'1.% J#91/% "$,% KG1$% 9G1% '"E1/1(F$% .179% C/"7J18'% K"/'1$1.% #B/"''% U6/"C1A% T$% ?@;;,% 9G1% U-%

K#'%H#B($F%'"E1/1(F$%.179%B/('1'%"H%'1E1/#J%B"6$9/(1'%^\/11B1%#$.%P%9"%#%J1''1/%1`91$9%P%T/1J#$.%#$.%

I"/96F#J_A

3G1'1%.1E1J"C81$9'%G#E1%#99/#B91.%1`91$'(E1%81.(#%B"E1/#F1%#$.%P%#9%J1#'9%($%I"J#$.%P%G#E1%

711$% "$1% "H% 9G1% /1#'"$'% H"/% 9G1% /1E('("$% "H% 9G1% 16/"% #."C9("$% 9(819#7J1A% -'% #% B"$'1L61$B1,% 9G1%

($1E(9#7J1% $11.% H"/% H($#$B(#J% #''('9#$B1% H"/% 9G1% C1/(CG1/#J% 16/"% #/1#% B"6$9/(1'% 8#>% G#E1% G#.%

#$% (8C#B9% "$% 9G1% C67J(B% '6CC"/9% H"/% 9G1% 16/"% $"9% "$J>% ($% 16/"% #/1#% B"6$9/(1',% 769% #J'"% ($% $"$O

U-%'9#91'% 9G#9%C/1C#/1% 9"% 2"($% 9G1%BJ67% ($% 9G1% H696/1A%3G1/1H"/1,%"6/% ($91/1'9% ($% ($E1'9(F#9($F% 9G1%

.191/8($#$9'%"H%9G1%16/"%'6CC"/9%C#/9(B6J#/J>%H"B6'1'%"$%9G1%C1/(".%719K11$%9G1%9K"%C"($9'%($%9(81%

P%#H91/%/1E1#J($F%9G1%#B691%\/11*%C67J(B%H($#$B1%.('1#'1%^1$.%"H%?@@N_%9(JJ%9G1%C1/(".%H"JJ"K($F%9G1%

H(/'9%#F/1181$9%"H%9G1%U6/"C1#$%J1#.1/'%9"%#''('9%\/11B1%^V#>c!6$1%?@;@_A%&$1%'G"6J.,%G"K1E1/,%

/181871/%9G#9%H6/9G1/%1'B#J#9("$%"H%9G1%B/('('%($%9G1%16/"%#/1#%"BB6//1.%($%9G1%'1B"$.%G#JH%"H%?@;;A%

-JJ% ($% #JJ,% 9G('% C#C1/% #9918C9'% 9"% B"$9/(7691% 9"% 9G1% 1`('9($F% J(91/#96/1% 7>% 1`CJ#($($F% ^(_% 9G1%

.191/8($#$9'%"H%C67J(B%'6CC"/9%H"/%9G1%16/"%#."C9("$%($%I"J#$.,%#'%K1JJ%#'%^((_%9G1%($(9(#J%BG#$F1'%

9G#9% 9G1>%6$.1/K1$9% ($% 9G1% 96/76J1$9% H(/'9%G#JH%"H%?@;@%KG1$%9G1%'"%B#JJ1.%\/11*%B/('('%1/6C91.A%

=6/9G1/%1E"J69("$%"H%C67J(B%'6CC"/9%H"/%9G1%16/"%#."C9("$%($%I"J#$.%($%/1'C"$'1%9"%9G1%1'B#J#9("$%"H%

9G1%B/('('%($%9G1%16/"%#/1#%/18#($'%"C1$%9"%H696/1%/1'1#/BGA

;% %3/1#9>%"H%-BB1''("$,%&HHB(#J%!"6/$#J%"H%9G1%U6/"C1#$%W$("$,%?@@Z,%f%?Z<,%G99C:bb1BA16/"C#A16b1$J#/F181$9b#/BG(E1'b

1$J#/F181$9hC/"B1''bH696/1hC/"'C1B9'b$1F"9(#9("$'b16;@h76JF#/(#h/"8#$(#b9/1#9>h?@@ZbB"$91$9b($.1`h1$AG98A



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 31

3G1%C#C1/%('%"/F#$(01.%#'%H"JJ"K'A%T$%51B9("$%?,%K1%C/1'1$9%#%F1$1/#J%"E1/E(1K%"H%9G1%H(F6/1'%

(JJ6'9/#9($F%C67J(B% '6CC"/9% H"/% 9G1% 16/"% ($9/".6B9("$% ($%I"J#$.,%6'($F% 9G/11%.(HH1/1$9% '"6/B1'%"H%

.#9#A%51B9("$%Z%/1E(1K'%9G1%1`('9($F%J(91/#96/1%"$%9G1%.191/8($#$9'%"H%9G1%'6CC"/9%H"/%9G1%16/"%($%

E#/("6'%B"6$9/(1'A%51B9("$%i%.1'B/(71'%9G1%.#9#%6'1.%#$.%9G1%819G"."J"F>%#CCJ(1.%($%"6/%'96.>A%T$%

51B9("$%Y%"6/%/1'6J9'%H/"8%J"F(9%8".1J'%#/1%C/1'1$91.A%51B9("$%<%B"$BJ6.1',%.('B6''($F%(8CJ(B#9("$'%

"H%"6/%/1'6J9'%H"/%9G1%($H"/8#9("$%B#8C#(F$%($%9G1%16/"%BG#$F1"E1/%C/"B1''%($%I"J#$.A

*/#3&44"'!#5"'#%&'"#61"4!(")#()#7"86)1#()#*++,-*+.+

T$% 9G('% C#C1/,% K1% 6'1% .#9#% H/"8% #% '6/E1>% B"$.6B91.% ($% M1B1871/% ?@@N% #$.% !6$1% ?@;@% 7>% TC'"'%

I"J#$.% H"/% 9G1% I"J('G% V($('9/>% "H% =($#$B1A% 3"% '11% 9G1% 1E"J69("$% "H% C67J(B% '6CC"/9% H"/% 9G1% 16/"%

($9/".6B9("$%'($B1%I"J#$.R'%#BB1''("$%9"%9G1%U6/"C1#$%W$("$,%"$1%G#',%G"K1E1/,%9"%B"$'(.1/%J"$F1/%

9(81%'1/(1'%H/"8%=J#'G%U6/"7#/"8191/%^=U_%"/%I67J(B%&C($("$%j1'1#/BG%X1$91/%^X[&5%P%Centrum 

!"#"$%"&'(%$%%&)(*+,-.$,/_%'6/E1>'%^'11%=(F6/1%;_A%[1H"/1%9G1%#BB1''("$,%($%!#$6#/>%?@@?,%9G1%I"J1'%

K1/1%E1/>%1$9G6'(#'9(B%#7"69% 9G1%'($FJ1%B6//1$B>A%U`#B9J>%#9% 9G#9% 9(81,% 9G1%16/"%K#'% ($9/".6B1.%

($%9G1%H"/8%"H%7#$*$"91'%#$.%B"($'%($%9G1%H(/'9%9K1JE1%U6/"C1#$%B"6$9/(1'A%k"K1E1/,%9G1%$1F#9(E1%

C67J(B(9>% '6//"6$.($F% 9G1% C1/B1C9("$'% "H% C/(B1'% ($% 16/"% G#.% $"9% #CC1#/1.% 9G1$% "$% #% H6JJ% 'B#J1%

($% 9G1%81.(#%>19A%-BB"/.($F% 9"%=U%.#9#,%#J9G"6FG% ($% 9G1% H(/'9%>1#/'%#H91/% 9G1% ($9/".6B9("$%"H% 9G1%

QCG>'(B#JR%16/"%9G1%$6871/%"H%16/"%'B1C9(B'%"69K1(FG1.%9G1%$6871/%"H%16/"%1$9G6'(#'9'%($%I"J#$.%

^?@@ic?@@Y_,% J#91/%P%719K11$%?@@<%#$.%?@@N% ^K(9G%#% '($FJ1%1`B1C9("$%"H%V#>%?@@g_% 9G1%'G#/1%"H%

16/"%'6CC"/91/'% ($%I"J#$.%1`B11.1.% 9G1%$6871/%"H%"CC"$1$9'A% T$%?@@g%#$.%?@@N,% 9G1%'#81%K#'%

E('(7J1%($%9G1%X[&5%.#9#A%-%G(FG1/%'G#/1%"H%16/"%'6CC"/91/'%($%?@@g%B"6J.%C/"7#7J>%71%J($*1.%9"%

#$%#''"B(#9("$%"H%9G1%16/"%K(9G%#%Q'#H1%G#/7"6/R%(.1#%#9%9G1%71F($$($F%"H%9G1%H($#$B(#J%96/8"(JA%T$%

?@@N,%9G1%1$9G6'(#'8%K#'%H6/9G1/%H"'91/1.%7>%9G1%'6BB1''H6J%16/"%BG#$F1"E1/%($%I"J#$.R'%$1(FG7"6/%

P%%5J"E#*(#A%-BB"/.($F%9"%9G1%=U%.#9#,%G"K1E1/,%(9%K#'%#J/1#.>%9G1%'1B"$.%G#JH%"H%?@@N%KG1$%9G1%

.(HH1/1$B1%719K11$%9G1%$6871/%"H%'6CC"/91/'%#$.%"CC"$1$9'%"H%9G1%16/"%$#//"K1.%9"%;%CACA%^iY%#$.%

iil%/1'C1B9(E1J>_A

D1%#99#BG%G1/1%'C1B(#J%#991$9("$%9"%9G1%C1/(".%?@@Nc?@;@A%T9%K#'%8#/*1.%7>%#%./"C%"H%'6CC"/9%

H"/%9G1%16/"%($9/".6B9("$%($%I"J#$.A%5C1B(H(B#JJ>,%#BB"/.($F%9"%9G1%TC'"'bV"=%.#9#%#$#J>'1.%($%9G('%

C#C1/,%9G1%'6CC"/9%^(A1A%9G1%#FF/#F#91%'G#/1%"H%/1'C"$.1$9'%KG"%.1'B/(71.%9G1(/%#99(96.1%9"K#/.'%9G1%

16/"%#."C9("$%($%I"J#$.%#'%.1H($(91J>%C"'(9(E1%#$.%/#9G1/%C"'(9(E1_%./"CC1.%7>%Y%C1/B1$9#F1%C"($9'%

9"%Zgl%^=(F6/1%?_%719K11$%M1B1871/%?@@N%#$.%!6$1%?@;@A%5(86J9#$1"6'J>,% 9G1%'G#/1%"H%$1F#9(E1%

#99(96.1'% 9"K#/.'% 9G1% 16/"% ($B/1#'1.% 7>% i% CACA,% 9"% imlA% 3G('% BG#$F1.% 9G1% J#$.'B#C1% "H% C67J(B%

'6CC"/9%H"/%#."C9("$%"H%9G1%B"88"$%B6//1$B>%($%I"J#$.%($%B"8C#/('"$%K(9G%M1B1871/%?@@N,%KG1$%

9G1%$6871/%"H% '6CC"/91/'%#$.%"CC"$1$9'%K#'%1L6#J% ^iZl_%P%KG(BG%K#'%7/"#.J>%B"$'('91$9%K(9G%

9G1%#7"E181$9("$1.%=U%.#9#A%-H91/K#/.',%9G1%'6CC"/9%H"/%9G1%16/"%.1B/1#'1.%1E1$%H6/9G1/%^=U%.#9#%

H/"8%51C91871/%?@;@%#$.%X[&5%.#9#%H/"8%V#/BG%?@;;,%'11%=(F6/1%;_A

3G1'1%.1E1J"C81$9'%B"6J.%71%C/(8#/(J>%J($*1.%9"%9G1%1E1$9'%9G#9%"BB6//1.%($%9G1%16/"%#/1#%($%

^J#91_%?@@N%#$.%1'C1B(#JJ>%?@;@%#$.%B"$9($61.%9G1/1#H91/A%3G1%#$$"6$B181$9%7>%9G1%$1K%^"$%9G#9%

9(81_%\/11*%F"E1/$81$9%"H% 9G1% 9/61%'9#$B1%"H% 9G1%B"6$9/>R'%C67J(B% H($#$B1% ($% 9G1%'1B"$.%G#JH%"H%

?@@N%8#/*1.%9G1%71F($$($F'%"H%9G1%'"E1/1(F$%.179%B/('1'%($%9G1%16/"%#/1#A%T$%V#>%?@;@,%U-%59#91'%

#F/11.%"$%J"#$%H#B(J(9>%H"/%\/11B1%^KG(BG%K#'%#J/1#.>%($1E(9#7J1%#9%9G#9%9(81_,%H($#$B(#J%G1JC%K#'%



!" #$%&'%()*#+" #,-./032

#J'"% $11.1.% J#91/% ($% ?@;@% H"/% T/1J#$.% #$.% ($% 1#/J>% ?@;;% H"/% I"/96F#JA% V1#$KG(J1,% 9G1% UW% 8#.1%

'1E1/#J%B/6B(#J%'91C'%"$%9G1%C#9G%"H%1B"$"8(B%F"E1/$#$B1%/1H"/8'A%n"9#7J>,%9G1%'"%B#JJ1.%U6/"C1#$%

5181'91/%K#'%J#6$BG1.%#$.%H6/9G1/%BG#$F1'%#/1%'9(JJ%6$.1/K#>A

3G1%F/#.6#J%./"C%"H%'6CC"/9% H"/% 9G1%16/"%'9#/9($F% H/"8%9G1%'1B"$.%G#JH%"H%?@@N%K#'%#%K(.1/%

CG1$"81$"$%#8"$F%n1K%V1871/%59#91'%"H%9G1%UW%C/1C#/($F%H"/%9G1%($9/".6B9("$%"H%9G1%16/"%^'11%

=(F6/1%Z_A%f""*($F%#9%($91/$#9("$#J%B"8C#/('"$,%K1%B#$%'11%9G#9%9G1%$1F#9(E1%9/1$.%($%9G1%J1E1J%"H%

'6CC"/9%H"/%9G1%16/"%"E1/%9G1%>1#/'%H/"8%J#91%?@@N%9"%8(.O?@;@%K#'%"7'1/E1.%($%#J8"'9%1E1/>%'($FJ1%

B"6$9/>%H/"8%9G1%F/"6CA%3G1%"$J>%1`B1C9("$%G1/1%('%U'9"$(#,%KG1/1%9G1%'6CC"/9%.(.%$"9%.1B/1#'1%

H6/9G1/%($%9G1%'1B"$.%G#JH%"H%?@;@%^KG(BG%K#'%9G1%B#'1%($%#JJ%9G1%"9G1/%B"6$9/(1'_%.61%9"%#$%($91$'(E1%

($H"/8#9("$%B#8C#(F$%($%9G1%J#'9%8"$9G'%C/("/%9"%9G1%16/"%($9/".6B9("$%($%!#$6#/>%?@;;A

-'%#%F1$1/#J%"7'1/E#9("$,%(9%B#$%71%#J'"%#..1.%9G#9%9G1%'6CC"/9%H"/%9G1%16/"%#."C9("$%($%I"J#$.%

('%'"81KG#9%71J"K%9G1%#E1/#F1%H"/%n1K%V1871/%59#91'%"H%9G1%UW%C/1C#/($F%H"/%9G1%($9/".6B9("$%"H%

9G1%16/"A%k"K1E1/,%(9%('%86BG%G(FG1/%9G#$%($%f#9E(#,%X01BG%j1C67J(B%#$.%U'9"$(#A

9/#:$6!#%;486()<#!$%#%&'"=%)!$&<(6<>?#@%A(%B#"5#%>4('(268#%A(1%)2%

U`('9($F%/1'1#/BG%/1E1#J'%#%/#$F1%"H%.191/8($#$9'%"H%C67J(B%'6CC"/9%H"/%9G1%16/"A%596.(1'%B"$.6B91.%

'"% H#/%#$#J>'1.%7"9G% ($.(E(.6#J%BG#/#B91/('9(B'%#$.b"/%B"6$9/>O'C1B(H(B%BG#/#B91/('9(B'% 9G#9%1`1/9%

#% '(F$(H(B#$9% (8C#B9% "$% 9G1% '6CC"/9% H"/% 9G1% B"88"$% U6/"C1#$% B6//1$B>A% !"$6$F% #$.% oJ#BG"'%

^?@@m_% C/"E(.1% #% '9>J(01.% '688#/>% "H% C/1E("6'% 1B"$"819/(B% /1'6J9'A% V"'9% "H% 9G18% #/1% 7#'1.% "$%

9G1% .#9#% H/"8% U6/"7#/"8191/% '6/E1>'A% k"K1E1/,% #% $6871/% "H% '96.(1'% #/1% H"6$.1.% "$% B"6$9/>O

'C1B(H(B%'6/E1>'%^'11%H"/%($'9#$B1:%T'1$F#/.,%5BG$1(.1/%?@@<%P%H"/%\1/8#$>S%\#71J,%k(`%^?@@Y_%P%H"/%

9G1%W$(91.%a($F."8S%k"7"J9,%f17J"$.%?@@N%P% H"/%M1$8#/*%#$.%5K1.1$S%"/%E#$%UE1/.($F1$,%E#$%

j##(2%;NNg%P%H"/%9G1%n19G1/J#$.'_,%$"9#7J>%'"81%"H%9G18%6'($F%1`(9%C"JJ'%.#9#%B"JJ1B91.%"$%9G1%.#>'%

"H% /1H1/1$.#%"$% 9G1% 16/"%#."C9("$%P%KG(BG% 9""*%CJ#B1% ($%M1$8#/*% ($%?@@@% ^'11% !6C(JJ1,%f17J#$F%

?@@m_%#$.%5K1.1$%($%?@@Z%^'11%!"$6$F,%oJ#BG"'%?@@mS%!6C(JJ1,%f17J#$F%?@@m_A%W'6#JJ>,%'6CC"/9%H"/%

9G1%16/"%C/("/%9"%(9'%($9/".6B9("$%K#'%#$#J>'1.A%[>%B"$9/#'9,%T'1$F#/.%#$.%5BG$1(.1/%^?@@<_%H"B6'%

"$%1`CJ#($($F%BG#$F1'%($%($.(E(.6#J%C1/B1C9("$'%"H%9G1%16/"%($%\1/8#$>%#H91/%(9'%($9/".6B9("$%($%

9G1%H"/8%"H%7#$*$"91'%#$.%B"($'A%[#$.6BB(,%a#/C%#$.%f"1.1J%^?@@N_,%"$%9G1%"9G1/%G#$.,%B"8C#/1%

.191/8($#$9'%"H%'6CC"/9%H"/%9G1%16/"%($%9G1%16/"%#/1#%81871/'%#$.%B"6$9/(1'%"69'(.1%9G1%16/"0"$1A

CD%/%-F1%('%#%'9#$.#/.%B"$9/"J%E#/(#7J1A%-'%!"$6$F%#$.%oJ#BG"'%^?@@m_%#$.%!"$6$F%#$.%X"$HJ(99(%

^?@@g_%C"($9%"69,%$"%'>'918#9(B%C#991/$%181/F1'%H"/%#F1%($%9G1%76J*%"H%18C(/(B#J%'96.(1'A%k"K1E1/,%

'1E1/#J% '96.(1'% H($.%#F1% '(F$(H(B#$9% ^'11% 1AFA%[#$.6BB(,%a#/C,%f"1.1J%?@@ZS%-JJ#8,%\"1//1'%?@@gS%

!"$6$F,%X"$HJ(99(%?@@g_A%&$%9G1%"$1%G#$.,%(9%B#$%71%#/F61.%9G#9%9G1%"J.1/%F1$1/#9("$%K"6J.%71%($%

H#E"6/%"H%9G1%'($FJ1%B6//1$B>%E(1K1.%#'%#%F6#/#$911%"H%C1#B1%($%U6/"C1A%D1%9G($*,%G"K1E1/,%9G#9%

9G('%."1'%$"9%$1B1''#/(J>%#CCJ>%9"%9G1%n1K%V1871/%59#91'%"H%9G1%UW,%#'%9G1%G('9"/>%"H%9G1(/%U6/"C1#$%

($91F/#9("$%('%/1J#9(E1J>%'G"/9A%X"$'1L61$9J>,%9G1%6$.1/J>($F%(.1#',%($%KG(BG%9G1%71F($$($F'%"H%9G1%

($91F/#9("$% ($%U6/"C1%#H91/% 9G1% '1B"$.%D"/J.%D#/%#/1% /""91.,%8#>%$"9%71% 9G#9% #CC#/1$9% 9"% 9G1(/%

C"C6J#9("$'%#'%(9%('%9G1%B#'1%($%9G1%'"%B#JJ1.%d"J.e%V1871/%59#91'A%D1%K"6J.%/#9G1/%'6CC"/9%#$"9G1/%

E(1K,%9G#9%"J.1/%C1"CJ1%K"6J.%71%8"/1%B/(9(B#J%9"K#/.'%9G1%16/"%#'%9G1>%8#>%H($.%9G1%#.26'981$9%

9"% 9G1%$1K%B6//1$B>%8"/1%.(HH(B6J9% 9G#$%>"6$F1/%C1"CJ1A%=6/9G1/8"/1,%1J.1/J>%C1"CJ1% ($%I"J#$.%



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 33

/181871/%B6//1$B>%BG#$F1"E1/'%#'%C"E1/9>O($.6B($F%#$.%9G1>%8#>%71%C#/9(B6J#/J>%'1$'(9(E1%9"%#JJ%

C"91$9(#J%#'C1B9'%"H%'"E1/1(F$9>%(''61'%.61%9"%G('9"/(B#J%B"$.(9("$'A

51E1/#J%'96.(1'%H($.%#F1%'(F$(H(B#$9%^'11%1AFA%[#$.6BB(,%a#/C,%f"1.1J%?@@ZS%-JJ#8,%\"1//1'%?@@gS%

!"$6$F,%X"$HJ(99(%?@@g_A%3G1%/1'6J9'%"79#($1.%7>%-JJ#8%#$.%\"1//1'%̂ ?@@g_%'G"K%9G#9%>"6$F1/%C1"CJ1%

#/1%8"/1%J(*1J>%9"%G#E1%#$%"C($("$%9"K#/.'%9G1%16/"A%-8"$F%9G1%5K1.1',%!"$6$F%#$.%oJ#BG"'%^?@@m_%

H"6$.%#%$"$OJ($1#/%C#991/$%H"/%#F1%P%#$%#E1/#F1%1HH1B9%"H%71($F%#%>1#/%"J.1/%K#'%C"'(9(E1,%769%9G('%

1HH1B9%K#'%'8#JJ1/%H"/%"J.1/%9G#$%H"/%>"6$F1/%E"91/',%KG"%9""*%C#/9%($%9G1%/1H1/1$.68%($%?@@ZA

3%;/% 5(8(J#/J>,% '1`% ('% #J'"% #% B"88"$J>% #."C91.% B"$9/"J% E#/(#7J1% #$.% 6'6#JJ>% (9% ('% H"6$.% 9"% 71%

'(F$(H(B#$9A%D"81$%91$.%9"%71%8"/1%16/"O'B1C9(B#J%9G1$%81$%̂ k#>"%;NNNS%[#$.6BB(,%a#/C,%f"1.1J%?@@ZS%

T'1$F#/.,%5BG$1(.1/%?@@<S%!"$6$F,%oJ#BG"'%?@@mS%-JJ#8,%\"1//1'%?@@gS%[#$.6BB(,%a#/C,%f"1.1J%?@@N_A%

3G('%('%C/"7#7J>%J($*1.%9"%9G1%F1$1/#J%.(HH1/1$B1'%($%'"B(#J%C/1H1/1$B1'%#$.%/('*O#E1/'("$%719K11$%9G1%

F1$.1/'%^X/"'"$,%\$110>%?@@N_,%#'%9G1%K"81$%#/1%#'%#%/6J1%8"/1%/('*%#E1/'1%9G#$%81$%^'11%H"/%($'9#$B1%

["/FG#$'% 19% #JA% ?@@N_A% X"//1'C"$.($FJ>,% (9% G#'% 711$% H"6$.,% (A#A% #8"$F% 9G1% T9#J(#$% B"$'681/',% 9G#9%

($HJ#9("$%C1/B1C9("$'%#/1%#J'"%G(FG1/%H"/%K"81$%^.1J%\("E#$1,%=#7(#$(,%5#77#9($(%?@@g_A%

0)2">%/%T9%('%#%F1$1/#JJ>%'G#/1.%E(1K%($%9G1%J(91/#96/1%9G#9%($.(E(.6#J%'"B("O1B"$"8(B%/1'"6/B1'%

J(*1%G68#$%B#C(9#J% ^1.6B#9("$_%#$.%H($#$B(#J%B#C(9#J% ^($B"81%#$.%K1#J9G_%.191/8($1%KG19G1/%#$%

($.(E(.6#J%('%J(*1J>%9"%F#($%"/%J"'1%H/"8%9G1%8"$19#/>%($91F/#9("$%K(9G%H/11%8"E181$9%"H%B#C(9#J,%

J#7"6/%#$.%F"".'%#B/"''%7"/.1/'%^'11%1AFA%\#71J%;NNgS%T'1$F#/.,%5BG$1(.1/%?@@<S%!"$6$F,%oJ#BG"'%

?@@mS% !6C(JJ1,% f17J#$F% ?@@m_A% 3G1% "C1$$1''% "H% B#C(9#J% 8#/*19',% J"K1/% ($HJ#9("$% #$.% C"91$9(#JJ>%

/1.6B1.%1`91$9%"H% /1.('9/(769(E1%C"J(B(1'% 9G#9%81871/'G(C%"H%#%8"$19#/>%6$("$%7/($F'%#7"69%#/1%

B"$'(.1/1.% 9"% 71% 8"/1% H#E"6/#7J1% H"/% K1#J9G>% C1"CJ1% #$.% G"J.1/'% "H% H($#$B(#J% #''19'A% 3G1/1H"/1,%

B(9(01$'%K(9G%G(FG%($B"81'%#/1%#'%#%/6J1%8"/1%($%H#E"6/%"H%9G1%16/"%9G#$%9G"'1%K(9G%J"K%($B"81'A%

3G1%'(F$(H(B#$B1%"H%9G('%/1J#9("$'G(C%K#'%B"$H(/81.%($%#%K(.1%/#$F1%"H%'96.(1'A%

E22&46!(")/% &BB6C#9("$% F"1'% G#$.% ($% G#$.% K(9G% ($B"81A% &CC"/96$(9(1'% C/"E(.1.% 7>%

81871/'G(C%"H%8"$19#/>%6$("$%#/1%C#/9(B6J#/J>% '9/"$F% H"/%G(FGJ>% '*(JJ1.%K"/*1/'A%="/% ($'9#$B1,%

#BB"/.($F% 9"% 9G1% /1'6J9'% "79#($1.% 7>% !"$6$F% #$.% oJ#BG"'% ^?@@m_,% KG(91OB"JJ#/% K"/*1/',% '1JHO

18CJ">1.% #$.% 1$9/1C/1$16/'% K1/1% 8"/1% ($% H#E"6/% "H% 9G1% 16/"% ($% B"8C#/('"$% K(9G% 7J61OB"JJ#/%

K"/*1/'A% U8C(/(B#J% '96.(1'% 'G"K% #J'"% 9G#9% 9G1% 18CJ">1.% #/1% 6'6#JJ>% 8"/1% C"'(9(E1% 9"K#/.'% 9G1%

16/"%9G#$%9G1%6$18CJ">1.%^H"/%9G1%/1'6J9'%H"/%B"6$9/(1'%"69'(.1%9G1%16/"0"$1%'11%[#$.6BB(,%a#/C,%

f"1.1J%?@@N_A%

LocalityA%="/%J"B#J(9>,%9G1%'#81%K#>%"H%/1#'"$($F%#'%H"/%"BB6C#9("$%#$.%($B"81%#CCJ(1'A%X(9(01$'%

J(E($F%($%6/7#$,%#$.%1'C1B(#JJ>%819/"C"J(9#$,%#/1#'%#/1%J(*1J>%9"%71$1H(9%1B"$"8(B#JJ>%8"/1%H/"8%9G1%

1HH1B9'%"H%8"$19#/>%($91F/#9("$%9G#$%($G#7(9#$9'%"H%/6/#J%#/1#'A%&$%9G1%#FF/1F#91%J1E1J%H"/%9G1%16/"%

#/1#,%!"$6$F%#$.%X"$HJ(99(%^?@@g_%H"6$.%#%'9/"$F%/1J#9("$'G(C%H"/%9G('%E#/(#7J1%P%/1'C"$.1$9'%H/"8%

6/7#$%#$.%819/"C"J(9#$%#/1#'%1`C/1''1.%F/1#91/%'6CC"/9%9"K#/.'%9G1%16/"%9G#$%/1'C"$.1$9'%J(E($F%

($%/6/#J%#/1#'A%-9%#%B"6$9/>%J1E1J%J"B#J(9>%.(.%$"9%96/$%"69%9"%71%'9/"$FJ>%/1J#91.%9"%9G1%"C($("$'%

9"K#/.'% 9G1% 16/",% G"K1E1/A% -J'"% !6C(JJ1% #$.% f17J#$F% ^?@@m_% #$.% !"$6$F% #$.% oJ#BG"'% ^?@@m_%

B"$H(/81.%($%9G1%B#'1%"H%5K1.1$%9G#9%($G#7(9#$9'%"H%/6/#J%#/1#'%K1/1%8"/1%J(*1J>%9"%E"91%d$"e%($%9G1%

/1H1/1$.68%#$.%'(86J9#$1"6'J>%9G1%'6CC"/9%H"/%9G1%16/"%K#'%G(FG1/%($%J#/F1/%B(9(1'A



!" #$%&'%()*#+" #,-./034

F686)2%#"5#2"<!<#6)1#G%)%5(!<#"5#%&'"#61"4!(")A%&7E("6'J>,%(9%B#$%71%1`C1B91.%9G#9%9G"'1%KG"%

#$9(B(C#91%9G1%#."C9("$%"H%9G1%16/"%9"%C/"E1%71$1H(B(#J%H/"8%7"9G%($.(E(.6#J%#$.%$#9("$#J%1B"$"8>%

C1/'C1B9(E1%K"6J.%71%8"/1%'6CC"/9(E1%9"K#/.'%9G1%8"$19#/>%($91F/#9("$%9G#$%"9G1/'A%56CC"/9%H"/%

9G1%16/"%B#$%71%1`CJ#($1.%H/"8%#$%69(J(9#/(#$%'9#$.C"($9A%=/"8%9G('%C1/'C1B9(E1%P%.1'B/(71.,%#8"$F%

"9G1/',%7>%\#71J%^;NNg_%($%9G1%B"$91`9%"H%'6CC"/9%H"/%9G1%U6/"C1#$%($91F/#9("$%($%F1$1/#J%P%'6CC"/9%

H"/%9G1%16/"%('%7#'1.%"$%#$%($.(E(.6#J%1B"$"8(B%dB#JB6J#9("$e%^#'%!6C(JJ1%#$.%f17J#$F,%?@@m%B#JJ%(9_,%

#%/#9("$#J%B"'9O71$1H(9%#$#J>'('%"H%#."C9($F%9G1%'($FJ1%B6//1$B>%H/"8%9G1%C"($9%"H%E(1K%"H%1B"$"8(B%

'1JHO($91/1'9A% T$% 9G('% E(1K,% 9G"'1% KG"% 1B"$"8(B#JJ>% 71$1H(9% 8"/1% H/"8% 9G1% 8"$19#/>% ($91F/#9("$%

#/1%'(8CJ>%8"/1%J(*1J>%9"%'6CC"/9%9G1%16/"A%k"K1E1/,%9G('%C1/'C1B9(E1%#CC#/1$9J>%."1'%$"9%#CCJ>%

9"%#JJ%'"B(19(1'%P%\#71J%#$.%k(`%^?@@Y_%.(.%$"9%B"$H(/8%9G('%G>C"9G1'('%H"/%9G1%[/(9('G%B(9(01$'A%&$%

9G1% B"$9/#/>% 9"% KG#9% 9G1>% G#.% 1`C1B91.,% 1B"$"8(B% B#JB6J#9("$'% K1/1% $"9% #% '(F$(H(B#$9% H#B9"/% ($%

.191/8($($F%9G1%'6CC"/9%H"/%9G1%16/"%($%9G1%WaA%

T$%9G('%B"$91`9,%J1E1J%"H%\MI%C1/%B#C(9#%8(FG9%G#E1%#$%($HJ61$B1%"$%9G1%'6CC"/9%H"/%9G1%16/"A%

3K"%C"91$9(#J%1`CJ#$#9("$'%#/1%C"''(7J1%G1/1% ^-JJ#8,%\"1//1'%?@@g_A%&$%9G1%"$1%G#$.,%81871/'%

"H%/(BG1/%'"B(19(1'%8#>%G1'(9#91%J1''%9"%9#*1%9G1%C"91$9(#J%/('*%"H%H6/9G1/%1B"$"8(B%($91F/#9("$A%&$%

9G1%"9G1/%G#$.,%81871/'%"H%1B"$"8(B#JJ>% J1''%C/"'C1/"6'%'"B(19(1'%8(FG9%C1/B1(E1% 9G1%16/"0"$1%

#BB1''("$%#'%#%K#>%9"%(8C/"E1%9G1(/%B"6$9/>R'%B/1.(7(J(9>%#$.%F#($%#%'9#7J1%#$.%'9/"$F%B6//1$B>A%3G1%

#69G"/'%(.1$9(H(1.%J1E1J%"H%\MI%C1/%B#C(9#%#'%#%'(F$(H(B#$9%.191/8($#$9%"H%9G1%'6CC"/9%H"/%9G1%16/"A

C<<%<<>%)!#"5#%&'"='%86!%1#G%)%5(!<#5"'#6)#()1(A(1&68#6)1#5"'#!$%#%2")">H/%3G1%H($.($F'%"H%

-JJ#8% #$.% \"1//1'% ^?@@g_% .1'1/E1% 'C1B(#J% #991$9("$:% 9G1>% B"$BJ6.1.% 9G#9% 8#B/"OJ1E1J% E#/(#7J1'%

^1B"$"8(B,% G('9"/(B#J% #$.% /1J#91.% 9"% $#9("$#J% (.1$9(9>_% G#E1% '9/"$F1/% (8C#B9% 9G#$% 8(B/"OJ1E1J%

E#/(#7J1'%"H%1B"$"8(B%'1JHO($91/1'9%($%9G1%B#'1%"H%9/#$'(9("$%1B"$"8(1'A%T$%"9G1/%K"/.',%H"/%9/#$'(9("$%

1B"$"8(1'%.('9/(769("$#J%(''61'%'118%9"%8#991/%J1''%9G#$%9G1%#FF/1F#91%$#9("$#J%C1/H"/8#$B1%#$.%

1`C1/(1$B1% "H% #% B"6$9/>A% 3G1% #69G"/'% H"/86J#91% #$% (8C"/9#$9% #.E(B1% H"/% C"J(9(B#J% J1#.1/'% H/"8%

9/#$'(9("$%B"6$9/(1':%QI"J(9(B#J%C#/9(1'%9G#9%F#/$1/%'6CC"/9%H"/%9G1%16/"%'G"6J.%9G1/1H"/1%B"$B1$9/#91%

"$%1B"$"8(B%B"$'"J(.#9("$%#$.%C"J(9(B#J%'9#7(J(9>%/#9G1/%9G#$%C"J(9(B(0($F%#%K($$1/OJ"'1/%BJ1#E#F1RA%

3G1%'9/"$F%1HH1B9%"H%8#B/"%1`C1B9#9("$'%"$%9G1%#99(96.1%9"K#/.'%9G1%16/"%K#'%#J'"%(.1$9(H(1.%7>%E#$%

UE1/.($F1$%#$.%E#$%j##(2%^;NNg_A%W'($F%.#9#%H"/%9G1%n19G1/J#$.',%9G1>%B"$H(/81.%9G1(/%G>C"9G1'('%

#7"69% 9G1% 1`('91$B1% "H% 7"9G% #% .(/1B9% #$.% #$% ($.(/1B9% 1HH1B9% "H% 8#B/"OE#/(#7J1'% "$% 9G1% #99(96.1'%

9"K#/.'%9G1%16/"A%3G1%($.(/1B9%1HH1B9%K"/*'%9G/"6FG%8(B/"O1`C1B9#9("$'%71B#6'1%C1"CJ1%'118%9"%

d9/#$'J#91e%8#B/"%($.(B#9"/'%($9"%8(B/"%"$1',%/1J1E#$9%H"/%9G1(/%C1/'"$#J%K1JJ71($FA%

-8"$F% 9G1% 71$1H(9'% "H% 9G1% 16/"% #."C9("$,% '9/"$F% #$.% '9#7J1% B6//1$B>% B#$% 71% 81$9("$1.A%

I/1E("6'%'96.(1'%H"6$.%9G#9%#%'9/"$F%B6//1$B>%B#$%71%/1F#/.1.%7>%B(9(01$'%#'%#%'>87"J%"H%1B"$"8(B%

'9/1$F9GA%I1"CJ1%#/1%J1''%J(*1J>%9"%'6//1$.1/%#%'9/"$F%B6//1$B>%9G#$%#%K1#*%"$1%^[#$.6BB(,%a#/C,%

f"1.1J%?@@Z_%#$.,%7>%9G1%'#81%9"*1$,%#/1%J1''%K(JJ($F%9"%#BB1C9%9G1%16/"%KG1$%(9%('%'11$%#'%K11*%

E('OpOE('%"9G1/%K"/J.%B6//1$B(1'%^k"7"J9,%f17J"$.%?@@N_A%

DG(J1% B"$B1/$($F% (8C/"E181$9% ($% B"6$9/>R'% 1B"$"8(B% '(96#9("$% P% #$"9G1/% C"91$9(#J% 71$1H(9%

H/"8%16/"%#."C9("$%P%9G1%/1'6J9'%"79#($1.%7>%\q/9$1/%^;NNm_%#/1%$"91K"/9G>:%9G1%J""'1/%8"$19#/>%

#$.%H('B#J%C"J(B>%K1/1%($%9G1%C#'9,%9G1%8"/1%B(9(01$'%K1JB"81.%9G1%16/"A%V"/1"E1/,%C#'9%($HJ#9("$%

#$.%9G1%C67J(B%.179%1`CJ#($1.%#J8"'9%mYl%"H%B/"''OB"6$9/>%.(HH1/1$B1'%($%16/"%#BB1C9#$B1%/#9("'A%

3G1%H($.($F%/1J#91.%9"%9G1%($HJ#9("$%/1B"/.%($%9G1%C#'9%K#'%'(8(J#/%($%#%'96.>%7>%a#J91$9G#J1/%#$.%

-$.1/'"$% ^?@@;_,%#J'"%[#$.6BB(,%a#/C%#$.%f"1.1J% ^?@@Z_%B"$H(/81.% 9G1%'(F$(H(B#$B1%"H% ($HJ#9("$%



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 35

#'% "$1% "H% .191/8($#$9'% "H% 16/"% '6CC"/9A% 3G1% H"/81/% #69G"/'% #J'"% H"6$.% 9G#9% 9G1% G(FG1/% J1E1J% "H%

6$18CJ">81$9%#%B"6$9/>%G#.%719K11$%;NNi%#$.%;NNm,%9G1%G(FG1/%K#'%"$%9G#9%9(81%9G1%'6CC"/9%H"/%9G1%

16/"%($%#%F(E1$%UW%V1871/%59#91A%-$"9G1/%E(1K%P%H"/%9G1%B"6$9/(1'%"H%X1$9/#J%#$.%U#'91/$%U6/"C1%P%('%

9G#9%'6CC"/9%H"/%9G1%16/"%('%H#B(J(9#91.%7>%9G1%'6BB1''%"H%1B"$"8(B%9/#$'(9("$A%-%F"".%1B"$"8(B%B"$.(9("$%

"H%#%B"6$9/>%($B/1#'1'%9G1%'6CC"/9%H"/%9G1%'($FJ1%B6//1$B>%#$.%'(86J9#$1"6'J>%9G1%UVW%81871/'G(C%('%

1`C1B91.%9"%71%#%F6#/#$911%H"/%9G1%B"$9($6#9("$%"H%1B"$"8(B%/1H"/8'%^-JJ#8,%\"1//1'%?@@g_A

-%'9/#(FG9H"/K#/.%B"'9%"H%16/"%#."C9("$%('%/1C/1'1$91.%7>%.(HH(B6J9(1'%($%/1B"F$(0($F%"/%#.#C9($F%

9"%$1K%7#$*$"91'%#$.%B"($',%KG(BG%B#$%71%'11$%($%9G1%B"$91`9%"H%9G1%/1'6J9'%"79#($1.%7>%T'1$F#/.%

#$.%5BG$1(.1/%^?@@<_A%3G1>%'G"K1.%H"/%\1/8#$>%9G#9%($.(E(.6#J'%KG"%G#.%.(HH(B6J9(1'%($%G#$.J($F%

9G1%8"$1>%#H91/%9G1%($9/".6B9("$%"H%16/"%7#$*$"91'%#$.%B"($'%6'6#JJ>%B"$9($61.%9"%71%B"$B1/$1.%

#7"69%9G1%16/"%9G1/1#H91/%^H"/%9G"'1%C1/'"$'%#J'"%9G1%C/"7#7(J(9>%"H%71B"8($F%B"$B1/$1.%#7"69%9G1%

16/"%P%1E1$%(H%9G1>%G#.%$"9%711$%B"$B1/$1.%71H"/1%P%/"'1%#H91/%(9'%($9/".6B9("$_A%

3G1% 1`('9($F% J(91/#96/1% (.1$9(H(1.% $#9("$#J% (.1$9(9>% #'% #% C#/9(B6J#/J>% (8C"/9#$9% .191/8($#$9%

"H% 9G1%16/"%'6CC"/9A%&H91$%C1"CJ1%C1/B1(E1% ($9/".6B9("$%"H% 9G1%16/"%#'%#%C"91$9(#J% 9G/1#9% H"/% 9G1%

$#9("$#J% (.1$9(9>% P% KG#9% K"6J.% '9#$.% H"/% #% B"'9% "H% 9G1% 16/"% ($9/".6B9("$A% -JJ#8% #$.% \"1//1'%

^?@@g_%#/F61%9G#9%9G1%H"/8#9("$%"H%9G1%#99(96.1'%9"K#/.'%9G1%16/"%('%86BG%8"/1%B"8CJ1`%9G#$%#$>%

1B"$"8(B% #$#J>'('% "H% K1(FG($F% 9G1% ($.(E(.6#J% B"'9'% #$.% 71$1H(9'% K"6J.% '6FF1'9A% 3G1% 8"$19#/>%

6$("$%('%$"9%#%C6/1J>%1B"$"8(B%C/"21B9,%769%7>%H#/%#%C"J(9(B#J%"$1%1(9G1/A%3G6',%"$1%C1/'C1B9(E1%#J"$1%

('%6$#7J1%9"%#.1L6#91J>%#../1''%9G1%L61'9("$'%"H%E#/(#9("$'%($%'6CC"/9%H"/%9G1%16/"A%-'%#%/1'6J9%#$%

#..(9("$#J%.(81$'("$,%B#C96/($F%9G1%1HH1B9'%"H%$#9("$#J%(.1$9(9>,%'G"6J.%71%#..1.%9"%9G1%#$#J>'('A%

T$%'68,%9G1%#69G"/'%C"($9%9"%9G1%B"8CJ181$9#/>%1HH1B9'%"H%1B"$"8(B',%C"J(9(B'%#$.%(.1$9(9(1'A%3G1%

$1F#9(E1%1HH1B9%"H%#%G(FG%J1E1J%"H%$#9("$#J%(.1$9(9>%"$%9G1%16/"%'6CC"/9%K#'%H"6$.%'(F$(H(B#$9%($%#%

76J*%"H%'96.(1'%^'11%1AFA%E#$%UE1/.($F1$,%E#$%j##(2%;NNgS%a#J91$9G#J1/,%-$.1/'"$%?@@;S%\#71J,%k(`%

?@@YS% -JJ#8,% \"1//1'% ?@@g_A% j18#/*#7J>,% [#$.6BB(,% a#/C% #$.% f"1.1J% ^?@@N_% B"$BJ6.1.% 9G#9% ($%

9G1%B"6$9/(1'%($'(.1%9G1%U-%9G1%1B"$"8(B%1E#J6#9("$'%#/1%(8C"/9#$9%KG(J1%(.1$9(9>%CJ#>'%#%8"/1%

(8C"/9#$9% /"J1% 9G1% "69'(.1% 9G1% U-A% VrJJ1/OI191/'% ^;NNg_% 1`CJ#($'% 9G1% #99(96.1% 9"K#/.'% 9G1% 16/"%

"$% 9G1% 7#'('% "H% .(HH1/1$9% #'C1B9'% "H% $#9("$#J% (.1$9(9>A% 5G1% .(HH1/1$9(#91'% 719K11$% 9G1% $"9("$'% "H%

C#9/("9('8% ^B#91F"/(0#9("$%.(81$'("$_% #$.%$#9("$#J('8% ^.('B/(8($#9("$%.(81$'("$_% #$.%#..'% 9G1%

9G(/.%.(81$'("$%"H%U6/"C1#$%C#9/("9('8A%=/"8%9G1'1%9G/11,%"$J>%9G1%U6/"C1#$%C#9/("9('8%#$.%9G1%

$#9("$#J('9(B%'9#$B1%G#E1%C#/9(B6J#/%1`CJ#$#9"/>%C"K1/A%3G1%H(/'9%"$1%G#'%#%C"'(9(E1%(8C#B9%"$%9G1%

#99(96.1%9"K#/.'%9G1%16/",%KG(J1%9G1%'1B"$.%.#8C1$'%9G1%'6CC"/9A%

X"$B1/$'%#7"69%C/(B1%($B/1#'1'%#''"B(#91.%K(9G%9G1%#."C9("$%"H% 9G1%16/"%#/1%#%.11CJ>%/""91.%

CG1$"81$"$%#B/"''%U6/"C1A%-J8"'9%#%>1#/%#H91/%9G1%16/"%($9/".6B9("$%($%H"/8%"H%7#$*$"91'%#$.%

B"($'%8"/1%9G#$%g@l%"H%16/"%#/1#%B(9(01$'%1`C/1''1.%9G1%"C($("$%9G#9%C/(B1%B"$E1/'("$'%($%9G1%16/"%

BG#$F1"E1/%C/"B1''%K1/1%B#//(1.%"69% 9"% 9G1(/%.19/(81$9% ^U6/"C1#$%X"88(''("$%?@@?_,% (A1A%#..1.%

9"% 9G1% ($B/1#'1'% "H% C/(B1'A% 3G1% K(.1'C/1#.% C1/B1C9("$% "H% '67'9#$9(#J% C/(B1% ($B/1#'1'% B#6'1.% 7>%

9G1%BG#$F1"E1/%9"%9G1%16/"%.(.%$"9%H($.%B"$H(/8#9("$%($%"HH(B(#J%'9#9('9(B',%G"K1E1/A%-BB"/.($F%9"%

^U6/"'9#9%?@@Z_,%9G1%16/"%BG#$F1"E1/%1HH1B9'%"$%C/(B1'%.(.%$"9%1`B11.%@AZ%CACA%($%?@@?A%DG#9%B"6$9',%

9G1$,%('%9G1%C1/B1(E1.%($HJ#9("$A%[#$.6BB(,%a#/C%#$.%f"1.1J%^?@@N_%H"6$.%9G#9%B"$B1/$'%#7"69%G(FG%

($HJ#9("$% .#8C1$% 9G1% '6CC"/9% H"/% 9G1% 16/"% 7"9G% ($'(.1% #$.% "69'(.1% 9G1% 16/"% #/1#A% j1'C"$.1$9'%

KG"%K1/1%6$'6/1%#7"69%9G1%/#91%"H%#B96#J%($HJ#9("$%"/%KG"%71J(1E1.%9G#9%(9%1`B11.'%Yl%K1/1%J1''%

'6CC"/9(E1%9"K#/.'%9G1%16/"A%T$%B"$9/#'9,%H"/%C1/B1(E1.%($HJ#9("$%/#91%719K11$%?%#$.%Yl%9G1%1HH1B9%

K#'%($'(F$(H(B#$9A



!" #$%&'%()*#+" #,-./036

IEGJ%2!(A%K# L)"B8%1D%/# I3&GJ%2!(A%K# 8%A%8# "5# G%()D# ()5"'>%1# 6G"&!# !$%# %&'"# 6)1# (!<#

introductionA% U`('9($F% /1'1#/BG% 'G"K'% 9G#9% 1B"$"8(B% *$"KJ1.F1% 8(FG9% 71% 9G1% 8"'9% B/(9(B#J%

H#B9"/%($HJ61$B($F%9G1%C67J(B%"C($("$%"$%1B"$"8(B%(''61'%̂ D#J'9#.%;NNm_A%3G1%J1E1J%"H%*$"KJ1.F1%

('%#J'"%6'6#JJ>%H"6$.%9"%#HH1B9%9G1%'6CC"/9%H"/%9G1%16/"A%T$%9G1%J(91/#96/1,%E#/(#7J1'%#BB"6$9($F%

H"/%.(HH1/1$9%*($.'%"H%*$"KJ1.F1%#/1%6'1.%P%1(9G1/%C/"`(1'%H"/%F1$1/#J%*$"KJ1.F1b($H"/8#9("$%

J1E1J% ^'11%1AFA% T'1$F#/.,%5BG$1(.1/%?@@<,%KG"%6'1% 9G1%G(FG1'9% J1E1J%"H% 'BG""J%#99#($81$9,%6'1%

"H%T$91/$19%#$.%C"J(9(B#J% ($91/1'9%#'%($.(B#9"/'_%"/%H"/%^"721B9(E1_%*$"KJ1.F1%#7"69%9G1%UW%^'11%

k#>"%;NNN,%KG"%B"$'9/6B9'%#$%($.(B#9"/%7#'1.%"$%#$'K1/'%9"%H"6/%H#B96#J%L61'9("$'%#7"69%UW%

#$.% (9'% ($'9(969("$'_A% [1991/% ($H"/81.% ($.(E(.6#J'% #/1% 9"% #% B"$'(.1/#7J1% 1`91$9% 8"/1% J(*1J>% 9"%

*$"K%8"/1%#7"69%9G1%8"$19#/>%6$("$%#$.%9G1%16/"A%k(FG1/%J1E1J%"H%*$"KJ1.F1%P%1(9G1/%F1$1/#J%

"/% 'C1B(H(B#JJ>%UWO/1J#91.% P% ($HJ61$B1'%C"'(9(E1J>% 9G1% '6CC"/9% H"/% 9G1% 16/",%KG(J1% J"K1/% J1E1J%

"H%*$"KJ1.F1%91$.'%9"%K1#*1$%9G1%'6CC"/9%^.61%9"%9G1%H1#/%"H%9G1%6$*$"K$_A%3"%(JJ6'9/#91%9G('%

E(1K,% !"$6$F% #$.% oJ#BG"'% ^?@@m_% L6"91% V#/F"9% D#JJ'9/s8,% 5K1.('G% UW% X"88(''("$1/,% KG"%

'#(.%($%9G1%1E1$($F%"H%9G1%16/"%/1H1/1$.68%.#>%($%5K1.1$%9G#9%d9G1%H1#/%"H%9G1%6$*$"K$%K#'%

F/1#91/%9G#$%K1%G#.%9G"6FG9e,%'6FF1'9($F%9G#9%9G1%$1F#9(E1%"69B"81%"H%9G1%E"91%/1J(1.%G1#E(J>%"$%

9G1%J#B*%"H%*$"KJ1.F1%#7"69%9G1%U6/"C1#$%($91F/#9("$%#8"$F%9G1%5K1.('G%B(9(01$'A%k#>"%^;NNN_%

.18"$'9/#91.% #% C"'(9(E1% B"//1J#9("$% 719K11$% 9G1% *$"KJ1.F1% #7"69% 9G1% UW% #$.% 9G1% #99(96.1%

9"K#/.'% 9G1% '($FJ1% U6/"C1#$% B6//1$B>,% '(86J9#$1"6'J>% G(FGJ(FG9($F% 9G#9% (9% ('% $"9% J($1#/A% k1%

'G"K1.% 9G#9% "CC"$1$9'% "H% 9G1% 8"$19#/>% 6$("$% 91$.% 9"% G#E1% G(FG1/% E#J61'% "H% 9G1% *$"KJ1.F1%

($.1`% 9G#$% 9G1% 6$.1B(.1.% ($.(E(.6#J'% ^KG"% "H91$% *$"K% $"9G($F% #7"69% 9G1% UW_,% KG(J1% P% "$%

#E1/#F1%P%9G1%'6CC"/91/'%#/1%9G1%71'9%($H"/81.%F/"6CA%[#'1.%"$%9G1'1%H($.($F',%k#>"%B"$BJ6.1'%

9G#9%(9%('%$"9%1$"6FG%9"%/#('1%9G1%J1E1J%"H%*$"KJ1.F1%#7"69%9G1%UW%26'9%#%J(99J1%7(9%(H%(9%('%E1/>%J"K%

^9G('%B"6J.%81#$%9G#9%6$.1B(.1.%($.(E(.6#J'%8"E1%9"%9G1%F/"6C%"H%16/"O"CC"$1$9'_,%769%/#9G1/%

8"/1%1HH"/9%'G"6J.%71%C69%($9"%($H"/8($F%9G1%B(9(01$'%($%"/.1/%9"%($B/1#'1%9G1%'6CC"/9%H"/%9G1%

16/"%^#'%16/"O'6CC"/91/'%/#$*%"$%9G1%*$"KJ1F.1O($.1`%'B#J1%86BG%G(FG1/%9G#$%9G1%"9G1/%9K"%

F/"6C'_A

76'!(<6)<$(4/# I"J(9(B#J% #99(96.1'% #/1% B"$'(.1/1.% 9"% 71% #$% (8C"/9#$9% H#B9"/% ($HJ61$B($F%

($.(E(.6#J%"C($("$'%"$%9G1%16/"A%j(FG9OK($F%'6CC"/91/',%KG"%C/1H1/%#$%"/9G"."`%1B"$"8(B%C"J(B>,%

K"6J.% /#9G1/% '6CC"/9% 9G1% 16/",% KG1/1#'% 9G"'1% K(9G% J1H9('9% J1#$($F'% K"6J.% 71% 'B1C9(B#J% "H% 9G1%

71$1H(9'%"H%9G1%8"$19#/>%6$("$A%T'1$F#/.%#$.%5BG$1(.1/%^?@@<_%H"6$.%9G#9%C/("/%9"%9G1%($9/".6B9("$%

"H% 9G1%16/"%7#$*$"91'%#$.%B"($',% 9G1%\1/8#$'%K(9G%#% J"$FOJ#'9($F%C/1H1/1$B1%H"/% 9G1%J(71/#J%#$.%

F/11$%C#/9(1'%6'1.%9"%G#E1%J1''%B"$B1/$'%#7"69%9G1%16/"%9G#$%'6CC"/91/'%"H%9G1%'"B(#J%.18"B/#9',%

KG"%"$%9G1%"9G1/%G#$.%K1/1%J1''%B"$B1/$1.%9G#$%'6CC"/91/'%"H%9G1%1`9/181%/(FG9OK($F%C#/9(1'%^9G('%

J#991/%F/"6C%#J'"%6'1.%$"9%9"%J"'1%9G1(/%B"$B1/$'%#H91/%9G1%BG#$F1"E1/_A%T$%B"$9/#'9,%\#71J%#$.%k(`%

^?@@Y_%6'1.%9K"%.(HH1/1$9%C/"`(1'%H"/%9G1%Wa%B(9(01$'R%C#/9('#$'G(C?%#$.%H"6$.%8(`1.%'6CC"/9%H"/%

9G1%E(1K%9G#9%C#/9(1'%'G#C1%B(9(01$'R%C/1H1/1$B1'%"$%9G1%'($FJ1%B6//1$B>A%="/%5K1.1$,%!"$6$F%#$.%

?% %T$%9G1(/%'96.>,%\#71J%#$.%k(`%^?@@Y_%#$#J>'1.%.#9#%H/"8%9K"%.(HH1/1$9%'6/E1>'A%=(/'9%"H%9G18,%#%U6/"7#/"8191/%'6/E1>,%

#'*1.%9G1%/1'C"$.1$9%H"/%KG(BG%C#/9>%'G1%($91$.'%9"%E"91%(H%9G1/1%K1/1%#$%1J1B9("$%9"8"//"KA%3G1%'1B"$.%'6/E1>,%9G1%

[/(9('G%UJ1B9("$%I#$1J%596.>,%#'*1.%"H%KG#9%C"J(9(B#J%"C9("$%^C#/9>_%9G1%/1'C"$.1$9%B"$'(.1/'%G1/'1JHA%["9G%E#/(#7J1'%

K1/1%6'1.%9"%B/1#91%.688>%E#/(#7J1'%H"/%1#BG%C#/9(B6J#/%C#/9('#$'G(CA%3G1%#69G"/'%#/F61%9G#9%9G1%.(HH1/1$B1%719K11$%

9G1'1%9K"%81#'6/1'%8#>%71%'(F$(tB#$9A%3G1%t/'9%81#'6/1%('%#%B"$'(.1/#7J>%K1#*1/%B"$B1C9("$%"H%C#/9('#$'G(C%9G#$%

9G1%9>C1%"H%'6CC"/9%1`C/1''1.%($%9G1%'1B"$.%B#'1,%KG(BG%('%BJ"'1/%9"%9G1%9/#.(9("$#J%B"$B1C9("$%"H%QC#/9>%(.1$9(tB#9("$RA%

-%E"91/%(.1$9(H>($F%G1/'1JH%K(9G%#%F(E1$%C#/9>%('%C/"7#7J>%8"/1%J(*1J>%9"%71%($u61$B1.%7>%9G1%C"J(B>%C"'(9("$'%"H%9G#9%

C#/9>A%T$%"6/%'96.>,%G"K1E1/,%#%81#'6/1%"H%9G1%t/'9%9>C1%('%6'1.%.61%9"%9G1%.#9#%J(8(9#9("$A



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 37

oJ#BG"'%^?@@m_%B"$BJ6.1.%9G#9%9G1%H6/9G1/%9"%9G1%J1H9,%9G1%G(FG1/%K#'%9G1%C/"7#7(J(9>%"H%#%d$"e%E"91%

($%9G1%16/"%/1H1/1$.68A%3G"6FG,%9G1%#69G"/'%$"91%9G#9%'($B1%J1H9OJ1#$($F%E"91/'%#/1%C/1."8($#$9J>%

J"KO($B"81%1#/$1/',%(9%('%.(HH(B6J9%9"%'1C#/#91%9G1%1HH1B9%"H%C"J(9(B'%#$.%9G1%"$1%"H%1B"$"8(B%H#B9"/'A%

C<<%<<>%)!#"5#1">%<!(2#4"8(!(2<M<&44"'!#5"'#!$%#)6!(")68#D"A%')>%)!/%51E1/#J%.1H($(9("$'%"H%

9G('%E#/(#7J1%#/1%C"''(7J1%#$.%9K"%($91/C/19#9("$'%#CCJ>%^-JJ#8,%\"1//1'%?@@g_A%&$%9G1%"$1%G#$.,%

8"/1% C"'(9(E1% #''1''81$9% "H% 9G1% ."81'9(B% C"J(9(B#J% '>'918% 8(FG9% J1#.% 9"% G(FG1/% '6CC"/9% H"/% 9G1%

16/"A% &$% 9G1% "9G1/% G#$.,% H6/9G1/% ($91F/#9("$% 8(FG9% 71% C1/B1(E1.% #'% B6/1% H"/% C1/B1(E1.% C#/J"6'%

'9#91% "H% ."81'9(B% C"J(9(B'A% -JJ#8% #$.% \"1//1'% ^?@@g_% 6'1% 9K"% C/"`(1'% 9"% B#C96/1% #$% ($.(E(.6#JR'%

#99(96.1%9"K#/.'%9G1%$#9("$#J%C"J(9(B#J%'>'918%P%.1F/11%"H%'#9('H#B9("$%K(9G%.18"B/#B>%($%#%F(E1$%

B"6$9/>% #$.% #$% #..(9(E1% ($.1`% "H% 9G1% .1F/11% "H% 9/6'9% ($% $#9("$#J% C#/J(#81$9,% J1F#J% '>'918% #$.%

$#9("$#J%F"E1/$81$9A%U'C1B(#JJ>%#$%($.(E(.6#JR'%'#9('H#B9("$%K(9G%.18"B/#B>%K#'%H"6$.%'(F$(H(B#$9%

P% /1'C"$.1$9'% KG"% #''1''1.% 9G1% $#9("$#J% '>'918% #'% #.1L6#91% K1/1% 8"/1% K(JJ($F% 9"% '6CC"/9% 9G1%

UVWA%!6C(JJ1%#$.%f17J#$F%^?@@m_%H"6$.%9G#9%($%9G1%M#$('G%#$.%9G1%5K1.('G%/1H1/1$.#,%($.(E(.6#J'%

K(9G%G(FG1/% J1E1J%"H% 9/6'9% ($%C"J(9(B(#$'%K1/1%8"/1% J(*1J>% 9"%E"91% ($% H#E"6/%"H% 9G1%16/"%#."C9("$A%

3G1%#69G"/'%C"($9%"69%9G#9%"$1%B#$%9/1#9%9G1%/1H1/1$.68%"$%9G1%16/"%#."C9("$%#'%d#$%1`CJ(B(9%E"91%

"H%B"$H(.1$B1e% ($% 9G1% /6J($F%C#/9>A%X"$E1/'1J>,%k"7"J9%#$.%f17J"$.% ^?@@N_% H"6$.%"$% 9G1%7#'('%"H%

.(HH1/1$9%#CC/"#BG%#$.%.#9#%H"/%9G1%'#81%B"6$9/(1'%9G#9%9G1%F"E1/$81$9%'6CC"/9%C"'(9(E1J>%'(F$1.,%

769%($'(F$(H(B#$9A%

C!!(!&1%#!"B6'1<#!$%#NOMN&'"4%/%VrJJ1/OI191/'%^;NNg_%6'1'%18"9("$#J%B"88(981$9%9"%U6/"C1%

#$.% (9'% C1"CJ1% #$.% "$1R'% H11J($F% "H% 71($F% 8"/1% ($E"JE1.% K(9G% U6/"C1#$% 8#991/'% 9G1$% "69'(.1%

U6/"C1#$% "$1'% #'% 81#'6/1'% "H% U6/"C1#$% C#9/("9('8% ^a"'91/8#$,% =1'G7#BG% ;NgN_A% 5G1% H"6$.% 

#% C"'(9(E1% B"//1J#9("$% 719K11$% 9G1% U6/"C1#$% C#9/("9('8% #$.% 9G1% #99(96.1% 9"K#/.'% 9G1% 16/",%

B"$H(/81.% H"/% 8#2"/(9>% "H% U6/"C1#$% B"6$9/(1'A% T9% (8CJ(1'% 9G#9% #99#BG81$9% 9"% U6/"C1% 8"'9% J(*1J>%

9/#$'J#91'% ($9"%'6CC"/9% H"/% 9G1%16/"%#'%#%B"88"$%U6/"C1#$%'>87"JA%[#$.6BB(,%a#/C%#$.%f"1.1J%

^?@@N_% 'G"K% '(8(J#/% /1'6J9'% H"/% 9G1% UW% (.1$9(9>% #$.% #99(96.1% 9"K#/.'% 9G1% UW% 81871/'G(CA% 3G1%

'9/"$F1/%9G1%#99#BG81$9%9"%9G1%UW%#$.%9G1%71991/%9G1%1E#J6#9("$%"H%#%B"6$9/>R'%UW%81871/'G(C,%9G1%

G(FG1/%9G1%'6CC"/9%H"/%9G1%16/"A%["9G%E#/(#7J1'%K1/1%H"6$.%'(F$(H(B#$9%H"/%7"9G%F/"6C'%P%B"6$9/(1'%

K(9G($% #$.% "69'(.1% 9G1% 16/"% #/1#A% T$% 9G('% '1$'1,% "$1% 8#>% B"$BJ6.1% 9G#9% 9G1% F1$1/#J% #99(96.1'%

9"K#/.'%9G1%UW%'G#C1%#J'"%9G1%'6CC"/9%H"/%9G1%'($FJ1%B6//1$B>A%=6/9G1/8"/1,%[#$.6BB(,%a#/C%#$.%

f"1.1J% ^?@@Z_% 'G"K1.% 9G#9%C"'(9(E1%#99(96.1'% 9"K#/.'% 9G1%UW%B#$%'9/1$F9G1$% 9G1% '6CC"/9% H"/% 9G1%

16/"%#$.%B"88"$%8"$19#/>%C"J(B>%^71($F%"$1%"H%UW%'6C/#$#9("$#J%C"J(B(1'_%1E1$%KG1$%(9%('%$"9%($%

"$1R'%1B"$"8(B%'1JHO($91/1'9A%T$%"9G1/%K"/.',%'9/"$F%'6CC"/9%H"/%UW%F"E1/$#$B1%8(FG9%1E1$%B"6$91/%

1B"$"8(B%'1JHO($91/1'9,%KG(BG%K"6J.%"9G1/K('1%.#8C1$%9G1%'6CC"/9%H"/%9G1%16/"A%[#'($F%"$%\#71J%

#$.%k(`%^?@@Y_,%('%B#$%#J'"%71%#..1.%9G#9%P%($%9G1%B#'1%"H%[/(9('G%B(9(01$'%P%8"/1%C"'(9(E1%#''1''81$9%

"H%9G1%UW%81871/'G(C%($B/1#'1.%9G1%C/"7#7(J(9>%"H%'6CC"/9%H"/%9G1%16/"%1'C1B(#JJ>%86BG%H"/%K1JJ%

($H"/81.% B(9(01$'A% 3G1% .1'B/(71.% 1HH1B9% ."1'% $"9,% G"K1E1/,% '118% 9"% K"/*% 9G1% "9G1/% K#>% /"6$.A%

!6C(JJ1%#$.%f17J#$F%^?@@m_%'G"K1.%P%H"/%M#$1'%#$.%5K1.1'%P%9G#9%'B1C9(B('8%9"K#/.'%9G1%16/"%."1'%

$"9%(8CJ>%9G1%"CC"'(9("$%9"%UW%81871/'G(CA%T$%"9G1/%K"/.',%"$1%B#$%"CC"'1%9G1%($9/".6B9("$%"H%

9G1%16/",%KG(J1%'(86J9#$1"6'J>%'6CC"/9($F%9G1%B"6$9/>R'%UW%81871/'G(CA%&$1%'G"6J.%$"91%G1/1,%

9G#9%M1$8#/*%^J(*1%9G1%Wa%#$.%6$J(*1%5K1.1$_%('%#$%"C9O"69%B"6$9/>,%(A1A%B#$%BG""'1%KG19G1/%9"%

#."C9%9G1%16/"%"/%$"9A



!" #$%&'%()*#+" #,-./038

@%D(")A% -$"9G1/% '"6/B1% "H% ($HJ61$B1% "$% 9G1% '6CC"/9% H"/% 9G1% 16/"% 8#>% '918% H/"8% '"% B#JJ1.%

7"/.1/%1HH1B9A%j1'(.1$9'%"H%7"/.1/%/1F("$'%K(9G%#$"9G1/%16/"%#/1#%B"6$9/>%#/1%B"$'(.1/1.%9"%71%8"/1%

'6CC"/9(E1%9"K#/.'%9G1%'($FJ1%B6//1$B>,%#'%9G1>%#/1%1`C1B91.%9"%71$1H(9%8"/1%H/"8%($B/1#'1.%B/"''O

7"/.1/%'G"CC($F%"/%1`BG#$F1%"H%F"".'%#$.%'1/E(B1'%^'11%!"$6$F,%oJ#BG"'%?@@mS%-JJ#8,%\"1//1'%?@@gS%

\#71J%;NNg%P%H"/%9G1%B#'1%"H%'6CC"/9%H"/%9G1%U6/"C1#$%($91F/#9("$_A

V"/1"E1/,% ($% '"81%'96.(1'%"9G1/% 1`CJ#$#9"/>%E#/(#7J1'% #/1%6'1.,% (A#A:%81871/'G(C%"H% #% 9/#.1%

6$("$,%F1$1/#J%#99(96.1% 9"K#/.'% 9G1% H696/1,% '(01%"H% 9G1%B"6$9/>% ^C"C6J#9("$_,%6$18CJ">81$9%#$.%

$6871/%"H%B#'6#J9(1'%.6/($F%9G1%51B"$.%D"/J.%D#/A

P/#Q6!6#6)1#>%!$"1"8"DH

&6/%18C(/(B#J%($E1'9(F#9("$%('%7#'1.%"$%#%6$(L61%'6/E1>%.#9#'19%B"JJ1B91.%7>%TC'"'%I"J#$.%H"/%9G1%

V($('9/>%"H%=($#$B1%($%I"J#$.A%3G1%L61'9("$'%K1/1%.1'(F$1.%7>%9G1%V($('9/>%"H%=($#$B1A%3G1%'6/O

E1>%K#'%B"$.6B91.%9K(B1,%($%M1B1871/%?@@N%#$.%!6$1%?@;@%E(#%H#B1%9"%H#B1%($91/E(1K',%"$%#%/1CO

/1'1$9#9(E1%'#8CJ1%"H%;@@;%#$.%;@@Y%^/1'C1B9(E1J>_%I"J1'%#F1.%;Y%#$.%8"/1A%3G1%/1'C"$.1$9'%K1/1%

J"B#91.%($%;@@%#$.%;iY%B"886$(9(1'%^nW35%Y%J1E1J%6$(9'%($%I"J#$._,%./#K$%K(9G%C/"7#7(J(9(1'%C/"O

C"/9("$#J%9"%9G1(/%$6871/%"H%($G#7(9#$9'A%3G1%'#8CJ1%('%'9/6B96/1.%K(9G%/1'C1B9%9"%F1$.1/,%#F1%#$.%

1.6B#9("$%J1E1J%'"%#'%9"%/1HJ1B9%9G1%.('9/(769("$%"H%9G1'1%L6#J(9(1'%($%9G1%I"J('G%C"C6J#9("$A

[1B#6'1%9G1%C#C1/%('%($91$.1.%9"%#$#J>'1%9G1%F1$1/#J%C67J(BR'%'6CC"/9%"H%9G1%16/"%#."C9("$%($%

I"J#$.,%9G1%.1C1$.1$9%E#/(#7J1%('%7#'1.%"$%9G1%/1'C"$'1'%9"%9G1%H"JJ"K($F%L61'9("$%"$%#%YO.1F/11%

f(*1/9%'B#J1:%DG#9%('%>"6/%#99(96.1%9"K#/.'%16/"%#."C9("$%($%I"J#$.v

;A%.1H($(91J>%C"'(9(E1S

?A%/#9G1/%C"'(9(E1S%

ZA%/#9G1/%$1F#9(E1S

iA%.1H($(91J>%$1F#9(E1S

YA%."$R9%*$"K,%$"9%'6/1A

k#E($F%/1F#/.%9"%1'9(8#9("$%1HH(B(1$B>%#'%K1JJ%#'%1`CJ"(9($F%H6JJ%#E#(J#7J1%($H"/8#9("$,%#$.%H"/%

/"76'9$1''%"H%9G1%#$#J>'(',%K1%B"$'(.1/%i%E1/'("$'%"H%9G1%.1C1$.1$9%E#/(#7J1:

-A%?%B#91F"/(1':%C"'(9(E1%^;%w%?_%#$.%$1F#9(E1%^Z%w%i_S

[A%Z%B#91F"/(1':%C"'(9(E1%^;%w%?_,%$169/#J%^Y_%#$.%$1F#9(E1%^Z%w%i_S

XA%%i:% B#91F"/(1':% .1H($(91J>% C"'(9(E1% ^;_,% /#9G1/% C"'(9(E1% ^?_,% /#9G1/% $1F#9(E1% ^Z_% #$.% .1H($(91J>%

$1F#9(E1%^i_S

MA%#JJ%Y%B#91F"/(1'A

&C9("$'%-%#$.%[%'G"6J.%9#*1%#.E#$9#F1%"H%#%'8#JJ1/%$6871/%"H%B#91F"/(1',%C/"E(.1.%9G#9%9G1%

#FF/1F#91.% F/"6C'% #/1% '6HH(B(1$9J>% G"8"F1$1"6'A% &C9("$'% X% #$.% M,% "$% 9G1% "9G1/% G#$.,% #BB"6$9%

H"/% 9G1% ($H"/8#9("$%"$% 9G1% '9/1$F9G%"H% 9G1%C"'(9(E1%"/%$1F#9(E1%#99(96.1A%-J'",%K1%8#*1%$"%C/("/%

#''68C9("$'%#7"69%9G1%6'#7(J(9>%"H%F/"6C%Y%#'%9G1%$169/#J%B#91F"/>%"$%9G1%f(*1/9%'B#J1%#$.%G1$B1%

.(HH1/1$9(#91%719K11$%"C9("$'%-%#$.%[%"$%9G1%"$1%G#$.,%#$.%X%#$.%M%^/1'C1B9(E1J>_%"$%9G1%"9G1/%

G#$.A

3G1%6'1%"H%B#91F"/(B#J%E#/(#7J1%#'%1`CJ#($1.%E#/(#7J1%/1L6(/1'%#$%#.1L6#91%1B"$"819/(B%8".1J%

9>C1A%3G1%7($"8(#J%J"F(9%8".1J%.1H($1'%9G1%C/"7#7(J(9>%"H%6$(9%i%71J"$F($F%9"%"$1%"H%9K"%F/"6C'%#'



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 39

               )exp(1

)exp(

+
=

i
′x β

i
′x β

π

iπ

KG(BG%(8CJ(1'

              )
1

ln(
–

= + i
′x ββ0

iπ

iπ
 

3G1/1% #/1% 9K"% C"''(7J1% F1$1/#J(0#9("$'% "H% 9G('% 8".1J% 9"% 9G1% B#'1% ($% KG(BG% 9G1% .1C1$.1$9%

E#/(#7J1%G#'%8"/1%9G#$%9K"%B#91F"/(1'%^($.1`1.% j = 1,...,J_A%=(/'9J>,%#''68($F%9G#9% 9G1%F/"6C'%B#$%

71%"/.1/1.%($9"%#%'1L61$B1%#$.%9G#9%9G1%($.1C1$.1$9%E#/(#7J1%'19%x%#HH1B9'%9G1%J"F(9%J($*%719K11$%

B#91F"/>% C#(/'% ($% #% J($1#/% K#>% #$.% ($.1C1$.1$9J>% "H% 9G1% '1J1B91.% C#(/,% "$1% B#$% H"/86J#91% 9G1%

86J9($"8(#J%J"F(9%/1F/1''("$%8".1JA%-''68($F%6$(9>%'B#J1%^'11%1AFA%D""J/(.F1%?@@?,%H"/%.19#(J'_,%9G1%

J"F(9%J($*%H6$B9("$%B#$%71%F1$1/#J(01.%9"

         

li

j

l
li
=

=

,

1
,

)

1
ln ( +

–
i
′x β

Σ
j

l=1Σ
jβ ,0

π

π

H"/%B#91F"/(1'%j = 0!"""!#$%1A%

-'% B"8C#/1.% 9"% 9G1% 7($#/>% J"F(9% 8".1J,% 9G1/1% ('% #% B#91F"/>O.1C1$.1$9% B"$'9#$9% ^9G/1'G"J.',%

jβ ,0 ,% 8"$"9"$"6'J>% ($B/1#'($F% ($% j_A% 3G1% J#'9% B#91F"/>% J ^"/,% 1L6(E#J1$9J>,% 9G1% H(/'9% "$1_% '1/E1'%

#'% #% /1H1/1$B1% B#91F"/>A% 51B"$.J>,% H6/9G1/% F1$1/#J(0#9("$% B"8C/('1'% ./"CC($F% 9G1% #''68C9("$% "H%

.1C1$.1$9%E#/(#7J1%B#91F"/>%"/.1/($F%#$.%G1$B1%9G1%1L6#J(9>%"H%B"1HH(B(1$9%E1B9"/'%&A%3G1%/1'6J9($F%

86J9($"8(#J%/1F/1''("$%8".1J%.1H($1'%9G1%C/"7#7(J(9>%"H%6$(9%I%71J"$F($F%9"%B#91F"/>%j as

            

=

–

+
=

1

1
)exp(1

)exp (
J

k
kix′

ji
′x β

βΣ
i,jπ

 

K(9G%J%.1$"9($F%9G1%J#'9%B#91F"/>%9/1#91.%#'%9G1%7#'1%B#91F"/>,%(A1A%9G1%8".1J%($%91/8'%"H%J"F(9%B#$%

71%1`C/1''1.%#'

               iJ

ij
+=)ln( ji

′x βjβ
π
π ,0  

3"% .(HH1/1$9(#91% 719K11$% 9G1% 9K"% 8".1J',% "$1% B#$% 6'1% 9G1% 91'9% "H% C#/#JJ1J% J($1',% (A1A% 91'9% 9G1%

E#J(.(9>%"H
i
′

j xβ β+,0 #F#($'9%9G1%1$B"8C#''($F%#J91/$#9(E1%"H% j jβ +,0 i
′x β K(9G%9G1%6'6#J%BG(O'L6#/1.%

.('9/(7691.%J(*1J(G"".%/#9("%'9#9('9(BA

k1/1,%K1%6'1% #% J"F(9% /1F/1''("$%8".1J% ^"C9("$%-_% #$.%P%.61% 9"% 1`('91$B1%"H% #% J"F(B#J%"/.1/% P%

#$%"/.1/1.% J"F(9% /1F/1''("$%8".1JA%k"K1E1/,% 9#*($F% ($9"%B"$'(.1/#9("$% 9G1%'C1B(H(B%$#96/1%"H% 9G1%

#$'K1/%Y%^$169/#J_,%#'%K1JJ%#'%/121B9("$%"H%9G1%$6JJ%G>C"9G1'('%($%9G1%91'9%"H%C#/#JJ1J%J($1'%($%'"81%

"/.1/1.%J"F(9%8".1J'%^'11%3#7J1%?_%K1%#J'"%/6$%86J9($"8(#J%J"F(9%/1F/1''("$A%3G('%#JJ"K'%6'%9"%9#*1%

8"/1% ($'(FG9% ($9"% C"''(7J1% #'>8819/(1'% 719K11$% 8"/1% "/% J1''% .1H($(91% #99(96.1% "$% 9G1% C"'(9(E1%



!" #$%&'%()*#+" #,-./040

#$.%$1F#9(E1%'(.1,%9G1%E#J(.(9>%"H%9G1%F/"6C%Y%#'%9G1%$169/#J%"$1%"$%YOF/#.1%'B#J1%#$.%9G1%/1#'"$'%

H"/%9G1%/121B9("$%"H%9G1%$6JJ%G>C"9G1'('%($%9G1%#7"E181$9("$1.%91'9A%m%E1/'("$'%"H%9G1%8".1J%K1/1%

1'9(8#91.,%#BB"/.($F%9"%9G1%$6871/%"H%.1C1$.1$9%E#/(#7J1%B#91F"/(1'%#$.%8".1J%9>C1:%;%7($"8(#J%

J"F(9,%Z%"/.1/1.%86J9($"8(#J%J"F(9%^3#7J1%?_%#$.%Z%6$"/.1/1.%86J9($"8(#J%J"F(9%8".1J'%^3#7J1%Z_A

3G1%'19%"H%C"''(7J1%1`CJ#$#9"/>%E#/(#7J1'%G#'%711$%.1'(F$1.%'"%#'%9"%/1HJ1B9%9G1%7#'(B%G>C"9G1'1'%

B"$'(.1/1.%($%9G1%J(91/#96/1,%#'%.1'B/(71.%($%51B9("$%Z%^'11%3#7J1%;_A%k"K1E1/,%.61%9"%B"$'9/#($9'%

/1J#91.% 9"% 9G1% .1'(F$% "H% 9G1% L61'9("$$#(/1% 9G('% '19% "H% E#/(#7J1'% ('% J(8(91.A% 5C1B(H(B#JJ>,% #99(96.1%

9"K#/.'%9G1%UWbU6/"C1%('%8(''($F%#'%#%C"''(7J1%(8C"/9#$9%1`CJ#$#9"/>%E#/(#7J1A%

3G1%'19%"H%C"''(7J1%1`CJ#$#9"/>%E#/(#7J1'%('%J(8(91.%7>%9G1%.1'(F$%"H%9G1%L61'9("$$#(/1%#$.%G#'%

711$%.1'(F$1.%'"%#'% 9"% /1HJ1B9% 9G1%7#'(B%G>C"9G1'1'%B"$'(.1/1.% ($% 9G1% J(91/#96/1,%#'%.1'B/(71.% ($%

51B9("$%Z%^'11%3#7J1%;_A%k"K1E1/,%.61%9"%B"$'9/#($9'%/1J#91.%9"%9G1%.1'(F$%"H%9G1%L61'9("$$#(/1%9G('%

'19%"H%E#/(#7J1'% ('% J(8(91.A%5C1B(H(B#JJ>,% #99(96.1% 9"K#/.'% 9G1%UWbU6/"C1% ('%8(''($F%#'%#%C"''(7J1%

1`CJ#$#9"/>%E#/(#7J1A%D(9G%/1F#/.%9"%*1>%71$1H(9',%H"/%($'9#$B1,%"$1%#J'"%'G"6J.%81$9("$%9G#9%9G1%

'19% "H% .688(1'% K#'% .1'(F$1.% H/"8% #% C1/'C1B9(E1% "H% #$% #E1/#F1% B(9(01$,% KG"% ('% $"9% $1B1''#/(J>%

H#8(J(#/%K(9G%9G1%/1'6J9'%"H%/1'1#/BG%H"B6'1.%"$%9G1%7#J#$B1%"H%71$1H(9'%#$.%B"'9'%"H%16/"%#."C9("$%

H"/%I"J#$.%^'11%n[I%?@@iS%?@@N_A%3G1/1H"/1,%9G1%'19%"H%.688(1'%."1'%$"9%B"$9#($%1`CJ(B(9J>%'C1B(H(B%

1B"$"8(B% 71$1H(9'% J(*1% #% H#JJ% "H% ($91/1'9% /#91'% '91881.% H/"8% 1J(8($#9("$% "H% 7(J#91/#J% 1`BG#$F1%

/#91%/('*%C/18(68,%769%/#9G1/%/1'9'%K(9G%9G1%F1$1/#J%(.1#'%J(*1%8"/1%H#E"6/#7J1%B"$.(9("$'%H"/%9G1%

1`91/$#J%9/#.1%.1E1J"C81$9%#$.%(8C/"E181$9%($%I"J#$.R'%1B"$"8(B%'(96#9("$A%3G1%B6//1$9%B/('('%($%

9G1%16/"%#/1#%'G"K1.,%8"/1"E1/,%9G#9%9G1%1`C1B91.%'"%H#/%B"$E1/F1$B1%"H%($91/1'9%/#91'%#H91/%9G1%16/"%

#."C9("$%8#>%$"9%$1BB1'#/(J>%"BB6/%^"/%#9%J1#'9%$"9%9"%#%'B#J1%"7'1/E1.%($%9G1%H(/'9%91$%>1#/'%"H%9G1%

16/"_A%\/11B1,%I"/96F#J%#$.%T/1J#$.%#/1%9G1%8"'9%C/"$"6$B1.%1`#8CJ1'A%-$'K1/%B#91F"/>%'"819G($F%

1J'1%K#'%#E#(J#7J1%9"%9G1%/1'C"$.1$9'A

3G1% 1'9(8#91.% 8".1J'% K1/1% 'C1B(H(1.% #BB"/.($F% 9"% 9G1% C/($B(CJ1% xH/"8% F1$1/#J% 9"% 'C1B(H(BeA%

=(/'9,% 9G1%1$9(/1% '19%"H%C"''(7J1%1`CJ#$#9"/>%E#/(#7J1'%K#'% 9#*1$% ($9"%B"$'(.1/#9("$% ^'11%3#7J1%;_A%

3G1% F1$1/#J% 8".1J'% ^'11% 3#7J1'% icY_% B"$9#($1.% #% $6871/% "H% ($'(F$(H(B#$9% 1`CJ#$#9"/>% E#/(#7J1'%

KG(BG%K1/1%'67'1L61$9J>%1J(8($#91.%H/"8%9G1%8".1J'%"$1%7>%"$1A%3G1%6'1%"H%81BG#$(B#J%B/(91/("$%

^G(FG1'9%COE#J61_%K#'%B"8CJ181$91.%K(9G%B/"''OBG1B*($F%719K11$%($.(E(.6#J%8".1J%E#/(#$9'%#$.%

'"81%.('B/19("$#/>%E#J(.#9("$%9"%#E"(.%/#$."8%./"CC($F%"H%'"81%'(F$(H(B#$9,%769%B"JJ($1#/%E#/(#7J1'A%

k"K1E1/,%9G1%"/.1/%"H%E#/(#7J1%1J(8($#9("$%.(.%$"9%#HH1B9%9G1%H($#J%/1'6J9'A%V".1J%C#/#8191/'%K1/1%

1'9(8#91.%'1C#/#91J>%H"/%?@@N%#$.%?@;@%'#8CJ1AZ 

R/#@%<&8!<#5'">#!$%#8"D(!#>"1%8<

D1%1`C1B91.%9G#9%/1'C"$.1$9'%KG"%#$9(B(C#91%9G1%16/"%9"%C/"E1%71$1H(B(#J%H/"8%7"9G%($.(E(.6#J%#$.%

$#9("$#J%1B"$"8>%C1/'C1B9(E1%K"6J.%"7E("6'J>%71%8"/1% '6CC"/9(E1%#$.% 9G"'1%KG"%G#E1%1`#B9J>%

"CC"'(91%1`C1B9#9("$',%K"6J.%71%86BG%J1''%'6CC"/9(E1A%5(96#9("$%K#'%$"9%BJ1#/,%G"K1E1/,%($%B#'1%"H%

9G1%($91/81.(#91%"C9("$',%(A1A:%d3G1%16/"%K(JJ%71%71$1H(B(#J%H"/%9G1%1B"$"8>,%769%$"9%H"/%8>'1JHe%#$.%

d3G1%16/"%K(JJ%$"9%71%71$1H(B(#J%H"/%9G1%1B"$"8>,%769%(9%K(JJ%71%'6BG%H"/%8>'1JHeA%="JJ"K($F%-JJ#8%

#$.%\"1//1'%^?@@g_,%K1%B"6J.%1`C1B9% 9G#9%/1'C"$.1$9'%KG"%BG"'1%9G1%H"/81/%"H% 9G1%($91/81.(#91%

Z% %U'9(8#9("$%/1'6J9'%H"/%9G1%#FF/1F#91%'#8CJ1%#$.%'(F$(tB#$B1%91'9'%"H%($.(E(.6#J%B"1HtB(1$9%.(HH1/1$B1'%#/1%#E#(J#7J1%

H/"8%9G1%#69G"/'%6C"$%/1L61'9%"/%B#$%71%H"6$.%($%9G1%K"/*($F%C#C1/%E1/'("$%"H%9G1%#/9(BJ1A



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 41

"C9("$'%K"6J.%71%/1#.>%9"%'6CC"/9%9G1%16/",%(H%(9%('%($.11.%9G1%1B"$"8(B%B"$'"J(.#9("$%KG#9%9G1>%

E#J61% 8"'9A% T9% 8(FG9,% G"K1E1/,% #J'"% G#E1% 711$% 9G1% B#'1% 9G#9% 9G1% 9K"% ($91/81.(#91% "C9("$'% K1/1%

'"81G"K%B"$H6'($F%H"/%9G1%/1'C"$.1$9',%'"%9G#9%$"%BJ1#/%C#991/$%B"6J.%G#E1%711$%71%(.1$9(H(1.A

-'% 1`C1B91.,% 9G1% B"$E(B9("$% "H% 9G1% 16/"% ^$"9_% 71($F% 71$1H(B(#J% ('% "$1% "H% 9G1% 8#($% ./(E1/'% "H%

C"'(9(E1%^$1F#9(E1_%#99(96.1%9"K#/.'%9G1%B"88"$%B6//1$B>A%3G('%(',%G"K1E1/,%"$J>%9/61%KG1$%H696/1%

71$1H(9'%"/%J"''1'%#/1%1E#J6#91.%7"9G%"$%9G1%8#B/"%J1E1J%^(A1A%H"/%9G1%1B"$"8>_%#$.%9G1%8(B/"%J1E1J%

^H"/%"$1'1JH_A%3G1%/1'C"$.1$9'%KG"%9G"6FG9%9G#9%9G1%16/"%K"6J.%71%71$1H(B(#J%H"/%9G18'1JE1',%769%

$"9% H"/% 9G1%1$9(/1%1B"$"8>,% 91$.1.%'(F$(H(B#$9J>% 9"K#/.'%#%$1F#9(E1%#99(96.1% 9"% 9G1%16/"% ($%?@@N%

^9G1/17>%B"$H(/8($F%9G1%H($.($F'%"H%-JJ#8%#$.%\"1//1',%?@@g_A%T$%?@;@,%9G('%B"1HH(B(1$9%B1#'1.%9"%

71%'(F$(H(B#$9J>%.(HH1/1$9%H/"8%@A%-J'",%($%7"9G%'#8CJ1',%9G1%8#F$(96.1%"H%9G1%C"'(9(E1%1HH1B9%K#'%

'9/"$F1/%9G#$%9G1%$1F#9(E1%"$1A%3G1%/1'6J9'%"H%6$"/.1/1.%86J9($"8(#J%/1F/1''("$%/1E1#J%#..(9("$#JJ>%

9G#9% B"$E(B9("$% "H% J"K% 71$1H(9'% H/"8% 9G1% 16/"% #."C9("$% #JJ"K'% 9"% .(HH1/1$9(#91% C/1."8($#$9J>%

719K11$% 16/"O1$9G6'(#'9'% #$.% 16/"O'*1C9(B'% ^#$.% $"9% $1B1''#/(J>% 719K11$% 16/"O1$9G6'(#'9'% #$.%

6$.1B(.1.% /1'C"$.1$9'_A% V"/1"E1/,% 9G1% /1'C"$.1$9'R% E(1K% 9G#9% 9G1% 16/"% K"6J.% 71% 71$1H(B(#J% H"/%

9G18'1JE1'%^769%$"9%9G1%1B"$"8>_%8#991/'%H"/%.(HH1/1$9(#9("$%719K11$%.1H($(91J>%C"'(9(E1%#$.%/#9G1/%

C"'(9(E1%^($%H#E"6/%"H%9G1%H"/81/_A%3G('%"7'1/E#9("$,%G"K1E1/,%('%#J'"%J(8(91.%9"%?@@N%'6/E1>A

-8"$F%m%71$1H(9'%6$.1/%B"$'(.1/#9("$,%"$J>% H1K%K1/1% ($'(F$(H(B#$9%#'%1`CJ#$#9"/>%E#/(#7J1'%

H"/%9G1%#99(96.1%9"%9G1%16/",%#$.%9G1%'(F$(H(B#$9%"$1'%G#.%#%B"//1B9J>%'(F$1.%^$1F#9(E1_%C#/#8191/A%

5"81%($91/1'9($F%"7'1/E#9("$',%G"K1E1/,%B#$%71%8#.1%K(9G%/1'C1B9% 9"%BG#$F1%719K11$%?@@N%#$.%

?@;@A%=(/'9%#$.%#7"E1%#JJ,% 9G1%71J(1H% ($%d'9/"$F%#$.%'9#7J1%B6//1$B>e%G#'%B1#'1.%9"%71%9G1%71$1H(9%

9G#9% 8"'9% /18#/*#7J>% ($HJ61$B1.% 9G1% #99(96.1% 9"% B"88"$% B6//1$B>A% 3G('% E#/(#7J1R'% C#/#8191/%

G#'% ($%H#B9%.1B/1#'1.%^($%8#F$(96.1_%'67'9#$9(#JJ>% ($%#JJ%'C1B(H(B#9("$'A%51B"$.J>,% ($%?@;@,%16/"O

1$9G6'(#'8%9G/(E1.%8#($J>%"$%9G1%16/"R'%#''"B(#9("$%K(9G%C/1'9(F1%#$.%1`91/$#J%9/#.1%.1E1J"C81$9A%

3G(/.J>,%8#$>%"H% 9G1%.688>%E#/(#7J1'%.1'B/(7($F%*1>% ($.(B#91.%71$1H(9'% ^1'C1B(#JJ>%dH#B(J(9>% H"/%

'G"CC($Fe,%d1`91/$#J% 9/#.1%.1E1J"C81$9e%#$.%d(8C/"E181$9% ($%1B"$"8(B%'(96#9("$e_%B#$%#BB"6$9%

H"/%9G1%/121B9("$%"H%9G1%$6JJ%G>C"9G1'('%($%9G1%91'9'%"H%C#/#JJ1J%J($1'%H"/%?@@N%'#8CJ1A%T$%H#B9,%9G1'1%

E#/(#7J1'%."%$"9%B"$9/(7691%9"%#$%1HH(B(1$9%.('B/(8($#9("$%719K11$%9G1%C"'(9(E1%#$.%$169/#J%F/"6C',%

KG(J1% 8#/*1.J>% .1J(8(9($F% 9G1% F/"6C% K(9G% $1F#9(E1% #99(96.1% 9"% 9G1% 16/"A% 3G('% '6FF1'9'% 9G#9% 9G1%

$169/#J%F/"6C%B#$$"9%71%'11$%#'%9G1%81.(#$%1J181$9%"$%9G1%f(*1/9%'B#J1%#$.%$11.'%#$%#CC/"C/(#91,%

'1C#/#91%#$#J>'('A%="6/9GJ>,%(9%'G"6J.%#J'"%71%$"91.%9G#9%9G1%9"6/('8%P%KG(J1%($'(F$(H(B#$9%($%?@@N%

P%G#'%71B"81% '(F$(H(B#$9% ($%?@;@A%-JJ% 9G('% #JJ"K'% 9"% B"$BJ6.1% 9G#9% 9G1%8#CC($F% H/"8%C1/B1(E1.%

71$1H(9'%9"%'6CC"/9%"H%9G1%B"88"$%B6//1$B>%G#'%6$.1/F"$1%'"81%1E"J69("$%($%9G1%I"J('G%'"B(19>%

.6/($F%9G1%96/76J1$9%H(/'9%G#JH%"H%?@;@A

M(HH1/1$B1'%719K11$%?@@N%#$.%?@;@%($%91/8'%"H%*1>%B"$B1/$'%#$.%H1#/'%#''"B(#91.%K(9G%9G1%16/"%

#."C9("$% #/1% 1E1$% 8"/1% /18#/*#7J1A% -J9G"6FG% #JJ% 9G1% '(F$(H(B#$9% 1'9(8#91'% #/1% '(F$1.% B"//1B9J>%

#F#($% ^C"'(9(E1% ($% 9G('% B#'1_,% 9G1% $6871/% "H% ($'(F$(H(B#$9% "$1'% ('% B"$'(.1/#7J>% G(FG1/,% 1'C1B(#JJ>%

($% ?@;@A% T$% ?@@N,% 9G1% 8#($% ./(E1/% "H% 16/"O'*1C9(B('8% "$% 9G('% J('9% K#'% dJ"'($F% $#9("$#J% (.1$9(9>e,%

H"JJ"K1.%7>% d.191/("/#9("$% ($%C1/'"$#J% H($#$B1e%#$.% d.(HH(B6J9(1'%K(9G%B6//1$B>%B"$E1/'("$eA%k#JH%

#% >1#/% J#91/,% dH1#/% "H% C"E1/9>% #$.% ($1L6#J(9(1'e% 96/$1.% ($9"% 9G1% ."8($#$9% H#B9"/% ($HJ61$B($F% 9G1%

$1F#9(E1%#99(96.1%9"%16/"%#."C9("$,%KG(J1%B6//1$B>%B"$E1/'("$%#$.%$#9("$#J%(.1$9(9>%(''61'%.(.%$"9%

'118%9"%CJ#>%#%'67'9#$9(#J%/"J1A%3G1%#$#J>'('%"H%9G1%6$"/.1/1.%86J9($"8(#J%/1F/1''("$'%#J'"%/1E1#J'%

9G#9%/1'C"$.1$9'%K(9G%C"'(9(E1%#$.%$169/#J%#99(96.1%9"%9G1%16/"%'1181.%9"%71%#%G"8"F1$"6'%F/"6C%($%

91/8'%"H%*1>%/1C"/91.%B"$B1/$',%#$.%16/"O/1J#91.%H1#/'%#JJ"K1.%"$J>%9"%71991/%(.1$9(H>%9G1%"CC"$1$9'A



!" #$%&'%()*#+" #,-./042

n"9%'6/C/('($FJ>,% 9G1% /1'C"$.1$9'%KG"%."%$"9% H1#/% '67'9#$9(#J%C/(B1% ($B/1#'1'%#H91/% 9G1%16/"%

#."C9("$% #/1% F1$1/#JJ>% 8"/1% '6CC"/9(E1% "H% 9G1% B"88"$% B6//1$B>% ($9/".6B9("$A% -J'",% 9G1% J"K1/%

9G1%1`C1B91.%C/(B1%($B/1#'1',%9G1%8"/1%H#E"6/#7J1%#99(96.1%^i%F/"6C'%K1/1%9#*1$%($9"%#BB"6$9:%$"%

C/(B1%G(*1',%$"9%'6/1,%8".1/#91%G(*1'%#$.%'67'9#$9(#J%G(*1'_A%T$%9G('%B#'1,%9G1/1%('%$"%/18#/*#7J1%

.(HH1/1$B1% C#991/$% 719K11$% 9G1% ?@@N% #$.% ?@;@% '6/E1>A% T$91/1'9($FJ>,% 9G1% #7'9/#B9% dH1#/% "H% C/(B1%

G(*1'e%G#'%96/$1.%"69%9"%71%#%/"76'9J>%'(F$(H(B#$9%($G(7(9"/%"H%9G1%'6CC"/9%H"/%9G1%B"88"$%B6//1$B>,%

#'%"CC"'1.%9"%8"/1%'C1B(H(B%dH1#/%"H% /"6$.($F%6C%C/(B1'%7>%1$9/1C/1$16/'e,%#J9G"6FG%9G1>%8(FG9%

#CC1#/%#'%'(8(J#/A%3G1%J#991/%E#/(#7J1%K#'%($'(F$(H(B#$9%KG19G1/%"/%$"9%9G1%H"/81/%K#'%($BJ6.1.%($%

9G1%8".1JA%-$%1`CJ#$#9("$%"H%9G('%('%9K"H"J.A%=(/'9J>,%9G1%H1#/%"H%C/(B1%G(*1'%."1'%($%H#B9%/1.6B1%9G1%

'6CC"/9%"H%9G1%B"88"$%B6//1$B>,%769%P%($%/1'C"$.1$9'R%E(1K%P%9G1'1%G(*1'%."%$"9%$1B1''#/(J>%G#E1%

9"%/1'6J9%H/"8%/"6$.($F%6CA%51B"$.J>,%9G1/1%('%#%K(.1'C/1#.%"C($("$%9G#9%C/(B1'%K(JJ%/('1%#H91/%9G1%

16/"%#."C9("$,%769%9G1%/1'C"$.1$9'%."%$"9%#99/(7691%9G('%/('1%9"%1$9/1C/1$16/(#J%8#JC/#B9(B1,%769%P%

($%KG#91E1/%K#>%P%9"%9G1%16/"%#'%'6BGA%3G('%(''61%.1'1/E1'%8"/1%#991$9("$%($%H696/1%'96.(1'A

-$"9G1/% *1>% .191/8($#$9% "H% 9G1% 16/"% #."C9("$% ('% 9G1% '1JHOC1/B1(E1.% J1E1J% "H% ($H"/8#9("$% "$%

9G1%B"88"$%B6//1$B>A%5($B1%($%1HH1B9%"H% ($H"/8#9("$%B#8C#(F$'%C1"CJ1%H11J%71991/%($H"/81.%^(A1A%

'6721B9(E1% J1E1J% "H% 71($F% ($H"/81.% /('1'_,% K1% 'G#/1% 9G1% #/F681$9% "H% 9G1% U6/"C1#$% X"88(''("$%

^?@@g_%9G#9%9G1/1%('%#%J($*%719K11$%$#9("$#J%B"886$(B#9("$%#B9(E(9(1'%"$%9G1%16/"%#$.%9G1%B(9(01$'R%

'6CC"/9% H"/% 9G1% ($9/".6B9("$%"H% 9G1%B"88"$%B6//1$B>A% T$% 9G('% '96.>,% 9G1%#CC/"C/(#91%C#/#8191/'%

'9#$.($F% H"/% 9G1% '1JHOC1/B1(E1.% J1E1J% "H% *$"KJ1.F1% 96/$1.%"69% 9"%71% '(F$(H(B#$9% #$.% '(F$1.% H6JJ>%

($%J($1%K(9G%"6/%1`C1B9#9("$'A%X(9(01$'%KG"%H11J%K1JJ% ^"/%E1/>%K1JJ_% ($H"/81.%#7"69%9G1%16/"%#/1%

8"/1%'6CC"/9(E1%"H%9G1%B"88"$%B6//1$B>%#'%B"8C#/1.%9"%9G1%7#'1%F/"6C%"H%E1/>%7#.J>%($H"/81.%

/1'C"$.1$9'A% ="6/% H#B9'% #/1% $"91K"/9G>% #9% 9G('% C"($9A% =(/'9J>,% 9G1% 8#F$(96.1% "H% 9G1% C#/#8191/'%

BJ1#/J>%1`B11.'%9G1%#$#J"F"6'%E#J61'%H"/%8"'9%"H% 9G1%"9G1/%.688>%E#/(#7J1'A%51B"$.J>,%1E1$%9G1%

/1'C"$.1$9'% KG"% H11J% d7#.J>e% ($H"/81.% #7"69% 9G1% 16/"% /1C/1'1$9% #% '(F$(H(B#$9J>% 8"/1% C"'(9(E1%

#99(96.1%9"K#/.'%(9%9G#$%9G"'1%KG"%.1BJ#/1%9G18'1JE1'%#'%dE1/>%7#.J>e%($H"/81.,%KG(BG%'6FF1'9'%

9G1%1`('91$B1%"H%'67'9#$9(#J%C"91$9(#J%8#/F($#J%F#($'%H/"8%9G1%($H"/8#9("$%B#8C#(F$A%3G(/.J>,%9G1%

8#F$(96.1%"H%9G1%#7"E181$9("$1.%B"1HH(B(1$9'%K#'%'(F$(H(B#$9J>%G(FG1/%($%?@;@%9G#$%($%?@@NA%3G1%

C1/'"$#J%*$"KJ1.F1%"H%9G1%16/"O/1J#91.%(''61'%G#'%F#($1.%"$%(8C"/9#$B1%.6/($F%9G1%16/"OB/('('%($%

?@;@A% T9%8(FG9%71% #''"B(#91.%K(9G%71991/% #E#(J#7(J(9>%"H% 16/"O/1J#91.% ($H"/8#9("$% ($% 9G1%C/1'1$B1%

"H% 1`91$'(E1%81.(#%B"E1/#F1%"H% 9G1%\/11*%B/('(',% #$.% ($% 9G1%#7'1$B1%"H% #$>%"HH(B(#J,% B""/.($#91.%

($H"/8#9("$%B#8C#(F$%#9%9G#9%9(81A%-'%#%/1'6J9,%'6BG%($H"/8#9("$%K#'%$"9%#'%'B#/B1%#'%(9%G#.%711$%

71H"/1A%T$%C/#B9(B1,%9G1%"69HJ"K%"H%16/"O1$9G6'(#'9'%K#'%$"9%dHJ#9e,%769%G(FGJ>%B"$B1$9/#91.%($%9G1%

F/"6C'%9G#9%#/1%7#.J>%($H"/81.%"H%9G1%B"88"$%B6//1$B>A%="6/9GJ>,%9G1%F/"6C%9G#9%K#'%6$#7J1%9"%

#$'K1/% KG19G1/% "/% $"9% 9G1>% #/1% K1JJO($H"/81.% .(.% $"9% '(F$(H(B#$9J>% .(HH1/% H/"8% 9G1% E1/>% 7#.J>%

($H"/81.%F/"6C%^6$J(*1%9G1%7#.J>%($H"/81.%"$1_A

["9G%1B"$"8(B%*$"KJ1.F1%^"721B9(E1%#$.%'6721B9(E1%2"($9J>_%#$.%($B"81%'118%9"%G#E1%F#($1.%

'(F$(H(B#$B1%($%?@;@A%3G1%C/"`>%H"/%9G1%H"/81/%̂ #'%K1(FG91.%'68%"H%'B"/1'%7#'1.%"$%L61'9("$'%91'9($F%

7#'(B% *$"KJ1.F1% "H% 8#B/"1B"$"8(B% B"$B1C9',% #'% K1JJ% #'% '1JHOC1/B1(E1.% J1E1J% "H% H#8(J(#/(9>% K(9G%

1B"$"8(B'_,%#'%K1JJ%#'%9G1%$#96/#J%J"F#/(9G8%"H%9G1%J#991/,%($B/1#'1%9G1%'6CC"/9%H"/%16/"%#."C9("$A%T9%

8(FG9%71%'11$%#'%#%B"$H(/8#9("$%9G#9%K1#J9G(1/%#$.%71991/O1.6B#91.%B(9(01$'%8"/1%'9/"$FJ>%'6CC"/9%

9G1%16/"O(.1#%.6/($F%(9'%B/('('%9G#9%'9#/91.%($%?@;@A

W$18CJ">81$9%"/%$"$O18CJ">81$9%."1'%$"9%($HJ61$B1%9G1%#99(96.1%9"%9G1%16/",%#'%B"8C#/1.%

9"% 9G1% /1H1/1$B1% F/"6C% "H% 7J61OB"JJ#/% K"/*1/'% #$.% C1#'#$9'A% k"K1E1/,% Z% "9G1/% F/"6C'% .(HH1/%



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 43

'(F$(H(B#$9J>% ($% 9G('% /1'C1B9% H/"8% 9G1% 7#'1% B#91F"/>A% =(/'9J>,% C1$'("$1/'% #/1% '(F$(H(B#$9J>% 8"/1%

16/"O'*1C9(B#J% ^7"9G% ($% ?@@N% #$.% ?@;@_A% 51B"$.J>,% '96.1$9'% K1/1% 8"/1% 16/"O1$9G6'(#'9(B% ($%

?@@N,% 769% $"9% #$>% 8"/1% ($% ?@;@A% =($#JJ>,% #F#($'9% "6/% 1`C1B9#9("$',% KG(91OB"JJ#/% K"/*1/'% #$.%

1$9/1C/1$16/'%71B#81%'(F$(H(B#$9J>%8"/1%16/"O'*1C9(B#J% ($%?@;@% 9G#$% 9G1%7J61OB"JJ#/'A%3"% J""*%

H"/% #$% 1`CJ#$#9("$% "H% 9G('% C600J1,% #% 8"/1% .19#(J1.% .('#FF/1F#9("$% "H% 9G1'1% F/"6C'% 'G"6J.% 71%

B"$'(.1/1.A

I"J(9(B#J%C/1H1/1$B1'%K1/1%#J'"%'11$%#'%#%C"''(7J1%./(E1/%"H%9G1%#99(96.1%9"K#/.'%9G1%16/",%#'%9G1%

#."C9("$%"H%B"88"$%B6//1$B>%('%"$1%"H%9G1%(''61'%KG(BG%#/1%$"9%'6721B9%9"%F1$1/#J%B"$'1$'6'%($%9G1%

G(FGJ>%C"J#/('1.%I"J('G%C"J(9(B#J%'B1$1A%-CC/"`(8#91J>%Y@l%"H%/1'C"$.1$9'%.1BJ#/1.%9G18'1JE1'%#'%

$"$OE"91/'%^KG(BG%7/"#.J>%/1HJ1B9'%9G1%"HH(B(#J%E"91/%H/1L61$B>%.#9#_S%"69%"H%9G1%/1'9,%9G1%."8($#$9%

F/"6C'%K#'%H"/81.%7>%9G1%'6CC"/91/'%"H%X(E(B%IJ#9H"/8,%#'%K1JJ%#'%f#K%#$.%!6'9(B1A%D1%G>C"9G1'(01.%

9G#9%'6CC"/91/'%"H%9G1%/6J($F%X(E(B%IJ#9H"/8%C#/9>%^I&_%K"6J.%71%9G1%8"'9%C"'(9(E1%9"K#/.'%9G1%16/"%

($9/".6B9("$,%KG1/1#'%9G1%f#K%#$.%!6'9(B1%C#/9>%^I(5_%K"6J.%71%$"9%"$J>%86BG%J1''%($%H#E"6/%769%

/#9G1/%#F#($'9%9G1%($9/".6B9("$%"H%9G1%16/"%($%9G1%H"/1'11#7J1%H696/1,%#'%#BB"/.($F%9"%9G1(/%C/"F/#8%

H"/86J#91.%($%?@@N,%I"J#$.%'G"6J.%H(/'9%/1#BG%g@l%"H%9G1%UW%#E1/#F1%\MI%C1/%B#C(9#%J1E1JA%T$%J($1%

K(9G%9G1'1%C/("/%1`C1B9#9("$',%#JJ%9G1%B"1HH(B(1$9'%"H%.688>%E#/(#7J1'%K1/1%1'9(8#91.%#'%C"'(9(E1,%

KG1/17>%8"'9%"H%9G18%K1/1%'(F$(H(B#$9J>%G(FG1/%9G#$%01/"A%

T$% C#/9(B6J#/,% ($% ?@@N% 9G1% f#K% #$.% !6'9(B1% E"91/'% 1`G(7(91.% 9G1% '9/"$F1'9% $1F#9(E1%

B"$9/(769("$%"H%9G1(/%C"J(9(B#J%C/1H1/1$B1%9"%9G1%'6CC"/9% H"/%9G1%16/"%#'%B"8C#/1.%9"%9G1%7#'1%

F/"6C% "H% X(E(B% IJ#9H"/8% E"91/',% H"JJ"K1.% 7>% M18"B/#9(B% f1H9% -JJ(#$B1% ^5fM_% E"91/'% #$.% $"$O

E"91/'A% -9% 9G#9% 9(81,% 9G1% .688>% E#/(#7J1% H"/% E"91/'% "H% I"J('G% I1#'#$9% I#/9>% ^I5f,% 26$("/%

B"#J(9("$% C#/9$1/% "H% 9G1% X(E(B% IJ#9H"/8_% K#'% ($'(F$(H(B#$9A% 3G('% G#'% BG#$F1.% ($% ?@;@,% KG1$%

9G1% $"$OE"91/% .688>% 96/$1.% ($'(F$(H(B#$9A% 3G1% C#/#8191/% "H% .688>% H"/% f#K% #$.% !6'9(B1%

E"91/'%/18#($1.%'(F$(H(B#$9%#$.%C"'(9(E1J>%'(F$1.A% T$91/1'9($FJ>,% 9G1%'9/"$F1'9%B191/('%C#/(76'%

dC"J(9(B#Je% 1HH1B9% B#$% 71% #99/(7691.% 9"% J1H9('9% E"91/',% KG(J1% 9G1% J1H9% C#/9>% (9'1JH% ."1'% $"9% '118%

9"%71% #%.1BJ#/1.%"CC"$1$9%"H% 9G1% B"88"$%B6//1$B>A%-J'",% ($% '"81%8".1J% 'C1B(H(B#9("$',% 9G1%

I"J('G%I1#'#$9%I#/9>%E"91/'%'9#/91.%9"%.1E(#91%'(F$(H(B#$9J>%H/"8%9G1%X(E(B%IJ#9H"/8%E"91/'%^($%

8($6'%($%91/8'%"H%9G1%#99(96.1%9"%9G1%16/"_A%T9%G#'%9"%71%$"91.,%G"K1E1/,%9G#9%5fM%#$.%I5f%.#9#%

('%BG#/#B91/(01.%7>%'8#JJ%'#8CJ1',%KG(BG%8(FG9%#HH1B9%9G1%/1'6J9'A%5688($F%6C,%9G1%C"J(9(B#J%

C/1H1/1$B1'%/18#($%#%'(F$(H(B#$9%B"$9/(769"/%9"%1`CJ#($($F%9G1%#99(96.1%9"K#/.'%9G1%16/",%KG(J1%

P%#9%9G1%'#81%9(81%P%$"9%9G1%8#($%"$1A

3G1% /1'(.1$B1% "H% 9G1% /1'C"$.1$9',% BJ#''(H(1.% ($9"% i% F/"6C'% ^B(9(1'% "E1/% ?@@% @@@% ($G#7(9#$9',%

719K11$%Y@%@@@%#$.%?@@%@@@,%71J"K%Y@%@@@%#$.%/6/#J%#/1#'%#'%9G1%7#'1%B#91F"/>_,%K#'%F1$1/#JJ>%

($'(F$(H(B#$9% #'% #% .191/8($#$9% "H% 9G1% B"88"$% B6//1$B>% '6CC"/9Ai% 3G('% ('% #F#($'9% "6/% C/("/%

1`C1B9#9("$'%"H%/6/#J%#/1#'%"/%'8#JJ%B(9>%($G#7(9#$9'%71($F%8"/1%16/"O'*1C9(B#JA%n1(9G1/%."1'%9G1%

B/"''O9#76J#9("$%"H%9G('%E#/(#7J1%#F#($'9%9G1%#99(96.1%9"K#/.'%9G1%16/"%/1E1#J%#$>%.1C1$.1$B1%C#991/$%

^'11%3#7J1%<_A% TH%#$>9G($F,% 9G1%($G#7(9#$9'%"H%7(F%B(9(1'%'1181.%9"%71%8"/1%16/"O'*1C9(B#J% ($%?@;@%

9G#$%C1"CJ1%H/"8%9G1%/6/#J%#/1#'%^B"$9/"JJ($F%H"/%"9G1/%H#B9"/'_A%-%'(F$(H(B#$9,%C"'(9(E1%B"1HH(B(1$9%H"/%

9G('%F/"6CR'%.688>%E#/(#7J1%K#'%"79#($1.%($%9G1%8".1J'%K(9G%?%#$.%i%E1/'("$'%"H%9G1%.1C1$.1$9%

E#/(#7J1,% (A1A% K(9G"69% 9G1% $169/#J% F/"6CA% 3G1% 6$"/.1/1.% J"F(9% #$#J>'('% '6FF1'9'% #..(9("$#JJ>% 9G#9%

(9%K#'%9G1%7(F%B(9>%($%?@;@%KG1/1%9G1%#.G1/1$B1%9"%9G1%$169/#J%F/"6C%K#'%8"/1%C/"7#7J1%9G#$%9"%

i% %XG(O'L6#/1%#$.%X/#81/R'%o%E#J61'%#/1%#E#(J#7J1%H/"8%9G1%#69G"/'%6C"$%/1L61'9%"/%B#$%71%H"6$.%($%9G1%K"/*($F%C#C1/%

E1/'("$%"H%9G1%#/9(BJ1A



!" #$%&'%()*#+" #,-./044

9G1%16/"O'6CC"/9(E1%F/"6CA%T9%8(FG9%71%#$%($91/1'9($F%H($.($F%H"/%H6/9G1/%($E1'9(F#9("$',%#(81.%#9%

.1E1J"C($F%#$%"C9(868%.1'(F$%"H% 9G1% ($H"/8#9("$%B#8C#(F$% ($% 9G1%C/"B1''%"H% 16/"% #."C9("$% ($%

I"J#$.A

3G1% #F1% "H% /1'C"$.1$9'% .(.% $"9% 1`1/9% #% '(F$(H(B#$9% ($HJ61$B1% "$% 9G1% .1C1$.1$9% E#/(#7J1'% ($%

?@@NA% T$%?@;@,%G"K1E1/,% (9'% '(F$(H(B#$9%$1F#9(E1% /"J1% ($%.191/8($($F% 9G1%#99(96.1% 9"% 9G1%16/"%B#$%

71%"7'1/E1.A%n"91% 9G#9% 9G('% ('% 9G1%B#'1% ($%iO%#$.%YOB#91F"/>%8".1J'A%-BB"/.($FJ>,% 9G1%6$"/.1/1.%

86J9($"8(#J% /1F/1''("$% /1E1#J'% 9G#9% (9% 8#991/'% "$J>% H"/% .(HH1/1$9(#9("$% 719K11$% 9G1% 1`9/181%

#99(96.1',% (A1A% .1H($(91J>% C"'(9(E1% #$.% .1H($(91J>% $1F#9(E1A% &$% 9G1% "9G1/% G#$.,% (9% ."1'% $"9% G1JC% 9"%

1HH(B(1$9J>%.('B/(8($#91%719K11$%9G1%d/#9G1/%>1'e,%d/#9G1/%$"e%#$.%dT%."$R9%*$"Ke%"C9("$'A

56/C/('($FJ>,% E#/(#7J1% ($.(B#9($F% '1`%"H% /1'C"$.1$9'%K1/1% H"6$.% ($'(F$(H(B#$9% ($% #JJ% 18CJ">1.%

'C1B(H(B#9("$'A%3G('%('%B"$9/#/>%9"%"6/%1`C1B9#9("$'%#$.%9G1%6'6#J%/1'6J9'%1'9#7J('G1.%($%9G1%J(91/#96/1,%

.1'B/(71.%($%51B9("$%ZA%D1%9G6'%."%$"9%($BJ6.1%9G('%E#/(#7J1%($%9G1%C/1'1$91.%1'9(8#9("$%/1'6J9'A

3G1%G"6'1G"J.%B"6$9%G#'%96/$1.%"69%9"%71%#$%($'(F$(H(B#$9%E#/(#7J1%($%#JJ%9G1%E#/(#9("$'%"H%9G1%

8".1JA

S/#T")28&<(")<#

3G('%'96.>%($E1'9(F#91'%9G1%.191/8($#$9'%"H%'6CC"/9%H"/%9G1%16/"%#."C9("$%($%I"J#$.%($%?@@N%#$.%

?@;@A%W'($F%9K"%6$(L61%'6/E1>%.#9#'19',%B"JJ1B91.%($%M1B1871/%?@@N%#$.%!6$1%?@;@,%K1%1'9(8#91%

"/.1/1.%#$.%6$"/.1/1.%J"F(9%8".1J'%1`CJ#($($F%9G1%/1'C"$.1$9'R%#99(96.1%9"%9G1%($9/".6B9("$%"H%9G1%

B"88"$%B6//1$B>A%

D1%H($.%9G#9%9G1%.1BJ#/1.%J1E1J%"H%($H"/8#9("$%#7"69%9G1%16/"%('%#%*1>%./(E1/%"H%9G('%#99(96.1,%

7"9G%($%?@@N%#$.%P%1E1$%8"/1%'"%P%($%?@;@A%V"/1"E1/,%($%?@;@,%#%C/"`>%H"/%9G1%/1'C"$.1$9'R%1B"$"8(B%

*$"KJ1.F1%G#'%71B"81%'(F$(H(B#$9A%3G1%/1J#9(E1%(8C"/9#$B1%"H%9G1'1%H#B9"/'%G#'%($B/1#'1.%($%9G1%

B"$91`9%"H%9G1%'"E1/1(F$%.179%B/('1'%($%9G1%16/"%#/1#%C1/(CG1/#J%B"6$9/(1',%KG(BG%K1/1%9G1%8#($%9"C(B%

"H%16/"O/1J#91.%81.(#%B"E1/#F1%($%9G1%H(/'9%G#JH%"H%?@;@A%3G1'1%/1'6J9'%#..(9("$#JJ>%18CG#'(01%9G1%

(8C"/9#$B1%"H%1`91$'(E1%#$.%K1JJO9#/F191.%($H"/8#9("$%B#8C#(F$A%-J'",%9G1/1%B"6J.%71%'67'9#$9(#J%

8#/F($#J% F#($'% H/"8% '6BG% B#8C#(F$,% #'% 1E1$% d7#.J>% ($H"/81.e% B(9(01$'% #/1% '(F$(H(B#$9J>% 8"/1%

'6CC"/9(E1%"H%9G1%B"88"$%B6//1$B>%9G#$%dE1/>%7#.J>%($H"/81.e%"$1'A

&6/% '96.>% (.1$9(H(1.% '"81% BG#/#B91/('9(B'% "H% C"C6J#9("$% '67F/"6C'% KG(BG% #/1% B/6B(#J% H"/%

1`C#($($F% 9G1% '6CC"/9% H"/% 9G1% ($9/".6B9("$% "H% 9G1% '($FJ1% B6//1$B>% ($% I"J#$.A% D1% H"6$.% $#81J>%

9G#9% C1$'("$1/'% #'% K1JJ% #'% f#K% #$.% !6'9(B1% C#/9>% ^I(5_% '6CC"/91/'% #/1% 9G1% 8"'9% 16/"O'B1C9(B#J%

"BB6C#9("$%#$.%C#/9('#$'G(C%F/"6C'%($%I"J#$.,%(//1'C1B9(E1%H/"8%B6//1$9%1B"$"8(B%#$.%C"J(9(B#J%

.1E1J"C81$9'A%V"/1"E1/,%B"$9/#/>%9"%"6/%1`C1B9#9("$'%#$.%9"%/1'6J9'%B"$H(/81.%($%#%K(.1%/#$F1%"H%

C/1E("6'%'96.(1',%'1`%96/$1.%"69%9"%71%($'(F$(H(B#$9%($%1`CJ#($($F%9G1%C67J(B%'6CC"/9%H"/%9G1%16/"A%

3G1%/1'6J9'%#J'"%'G1.%'"81%J(FG9%"$%9G1%8"9(E1'%71G($.%9G1%'6CC"/9% H"/% 9G1%16/"A%&7E("6'J>,%

9G"'1%KG"%#/1%B"$E($B1.%9G#9%9G1%16/"%K(JJ%71%71$1H(B(#J%7"9G%"$%9G1%8#B/"%#$.%9G1%8(B/"%J1E1J%^(A1A%

H"/%9G1%1B"$"8>%#$.%H"/%9G18'1JE1'_%'9/"$FJ>%'6CC"/9%9G1%16/"A%&$%9G1%B"$9/#/>,%9G"'1%KG"%9G($*%

1`#B9J>%9G1%"CC"'(91%#/1%#F#($'9%9G1%16/"%($9/".6B9("$A%-9%9G1%'#81%9(81%(9%('%$"91K"/9G>%9G#9%9G1%

B"$E(B9("$%"H%J"K%71$1H(9'%H/"8%9G1%16/"%#."C9("$%#JJ"K'%9"%.(HH1/1$9(#91%C/1."8($#$9J>%719K11$%

16/"O1$9G6'(#'9'%#$.%16/"O'B1C9(B'%^#$.%$"9%$1B1''#/(J>%719K11$%16/"O1$9G6'(#'9'%#$.%6$.1B(.1.%

/1'C"$.1$9'_A



1.22(#.&3-34256#74)5#8.-92#:-;2%<#)55&5=82%#5-#542#2=.-#&>#?@@AB?@C@ 45

-%BJ1#/%(8CJ(B#9("$%H"/%9G1%H696/1%($H"/8#9("$%B#8C#(F$%('%9G#9%B"886$(B#9($F%71$1H(9'%#$.%

B"'9'%"H%9G1%16/",%#'%K1JJ%#'%#../1''($F%C67J(B%B"$B1/$'%/1F#/.($F%9G1%'($FJ1%B6//1$B>,%#/1%*1>%9"%

/#('($F%9G1%'6CC"/9%H"/%9G1%16/"A%&6/%/1'6J9'%.18"$'9#91.%9G#9%9G1%C67J(B%C1/B1C9("$%('%$"9%H(`1.,%

769%1E"JE1'%K(9G%1B"$"8(B%#$.%C"J(9(B#J%.1E1J"C81$9',%'"%9G#9%$1K%#99(96.1'%#$.%B"$B1/$'%#CC1#/A%

T$H"/8#9("$%B#8C#(F$%'G"6J.%9G1/1H"/1%71%HJ1`(7J1%#$.%#.26'9%9"%9G1%BG#$F($F%B(/B68'9#$B1'A%

3G1%B"8C#/('"$%"H%?@@N%#$.%?@;@%/1'6J9'%#JJ"K'%6'%9"%9#*1%($'(FG9'%($9"%G"K%9G1%.191/8($#$9'%

"H% 9G1% #99(96.1% 9"% 9G1% 16/"% 1E"JE1.% #F#($'9% 9G1%7#B*F/"6$.%"H% 9G1% 16/"% #/1#% B/('('A%DG1/1#'% 9G1%

C67J(B%'6CC"/9%G#'%F1$1/#JJ>%.1BJ($1.%"E1/%9G('%C1/(".,%9G('%.1BJ($1%K#'%B"$B1$9/#91.%#J"$F%'"81%

.(81$'("$'A% =(/'9% "H% #JJ,% 9G1% B"$E(B9("$% "H% 16/"% 71($F% #% x'9/"$F,% '9#7J1% B6//1$B>e% G#'% .1H($(91J>%

B1#'1.%9"%./(E1%#%C"'(9(E1%#99(96.1%9"K#/.'%(9A%T$'91#.,%#%$1F#9(E1%#99(96.1%'9#/91.%9"%/1'6J9%H/"8%J"K%

($B"81%"/%G(FG%#F1%^C/1E("6'J>%($'(F$(H(B#$9_A%V"'9%'6/C/('($FJ>,%#%/1J#9(E1J>%8"/1%$1F#9(E1%#99(96.1%

($%?@;@%K#'%/1C/1'1$91.%7>%'96.1$9',%KG(91OB"JJ#/%K"/*1/'%^#'%B"8C#/1.%9"%7J61OB"JJ#/'_,%#'%K1JJ%#'%

7(F%B(9>%/1'(.1$9'%^#'%B"8C#/1.%9"%9G1%/1'(.1$9'%"H%/6/#J%#/1#'_A%&$%9G1%"9G1/%G#$.,%9G1%"69HJ"K%"H%

B"88"$%B6//1$B>%'6CC"/91/'%K#'%$"9%B"$B1$9/#91.%($%#$>%'($FJ1%1J1B9"/#91%"H%9G1%C"J(9(B#J%C#/9(1'A

3G1%#7"E1%B"$BJ6'("$'%8(FG9%71%"H%($91/1'9%9"%9G1%C"J(B>8#*1/',%1'C1B(#JJ>%9G"'1%/1'C"$'(7J1%

H"/%9G1%C/"H(J1%"H%9G1%($H"/8#9("$%B#8C#(F$%9G#9%'G"6J.%C/1B1.1%9G1%H696/1%B6//1$B>%BG#$F1"E1/%($%

I"J#$.A%3G1>%#J'"%B"$9/(7691%9"%71991/%6$.1/'9#$.($F%"H%9G1%.>$#8(B'%'9#$.($F%71G($.%9G1%C67J(B%

'6CC"/9%H(F6/1'A%

n1E1/9G1J1'',% '"81% C600J($F% 1E(.1$B1% .('B"E1/1.% ($% 9G('% '96.>% $11.'% /1B"$'(.1/#9("$% KG1$%

.1'(F$($F% 9G1% L61'9("$$#(/1% #$.% #H91/% H696/1% (91/#9("$'% "H% 9G('% '6/E1>A% =(/'9J>,% 9G1% .(BG"9"8>%

719K11$%^J"K_%dH1#/%"H%/"6$.($FO6C%C/(B1'%7>%1$9/1C/1$16/'e%#$.%^G(FG_%dH1#/%"H%C/(B1%G(*1'%#H91/%9G1%

16/"%#."C9("$e%/#('1'%9G1%L61'9("$%KG#9%'9#$.%71G($.%9G1%C1/B1C9("$%"H%9G1%J#991/%H#B9"/A%51B"$.J>,%

9G1% J#B*% "H% /1J#9("$'G(C% 719K11$% /1'(.1$B1% #$.% #99(96.1% 9"K#/.'% 9G1% 16/"% '118'% 9"% 71% C600J($F%

1$"6FG% 9"%.1'1/E1%8"/1%.19#(J1.% ($E1'9(F#9("$A%3G(/.J>,% #%8"/1%.19#(J1.%7/1#*."K$% ($% 91/8'%"H%

J#7"6/%8#/*19% '(96#9("$%8(FG9%71%.1'(/#7J1,%C"''(7J>%#J"$F% 9G1% J($1%"H%G>C"9G1'('1.%16/"O/1J#91.%

C1/'"$#J%71$1H(9'%#$.%B"'9'A

@%5%'%)2%<

-JJ#8%VA5A,%\"1//1'%-A%^?@@g_,%0#*(1%$2&13,&,45*&%$&(*617-*884$%61&-*4$15%,69&0$&"$":;6%6&*<&13,& 
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