
! #P!

\]V&p}_Eo)& & & & & & & & & &&&&&&&&&&&*.85E&kEOE&V-2$,0&

P/89E&-8%E&5,=E&QEdE&O#.,#20"9&&

e%/<25-/&,-@/#"92$%,:&?"4""B&YNK\f&

>&":<46:*

A;V/-#,G"#& e_^O(;/1/#"1;A;@"$."5"#f&3-25$./01D2.& $,+,:& 3-"-,5#,2& 02A2$.0,B&

%,.,-,2& $,$.,".& "G& ,$./.%,0& 508?& /4"#,%"$1,.& −& β;/1/#"#/& em;%,#=20/D& /4"#,%"$1,./f& "&

@"$."5"#/& et;& %,#=20/D& /4"#,%"$1,./f& i)−}jE& P/1"9"2& 0& $.-8%.8-2& 5/##,@,& 5"323."5/& #2&

/1></;B&/&+2./;/1/#"#/B&,920"5#,B&,+2$329"0/2.&42./+,1"92$%8I&$./+"1>#,$.>&%/-#,G"#/E&&

&
A;%/-#,G"#&&

L.%-H."2& %/-#,G"#/& $0DG/#,& $& "42#24&

kE&*E&N8120"9/& i'−}jB& %,.,-H:&0& )o((& @E& 042$.2& $&

$,.-85#"%/4"&"&892#"%/4"&032-0H2&0H521"1&%/-#,G"#&"G&

J%$.-/%."0#H?& 02A2$.0&4Hh29#,:& .%/#"B& 3,$%,1>%8& J.,&

$,25"#2#"2&$,52-F".$D&0&G#/9".21>#H?&%,#=2#.-/="D?&0&

.%/#D?& 4,G@/& "& 0& 4Hh=/?E& ]/1>#2:h22& "G892#"2&

5"323."5/& 51D& 0HD$#2#"D& 2@,& <8#%=":& 3-,0,5"1,$>&

892#"%,4&kE&*E&N8120"9/&−&*E&WE&*202-"#H4&i}jE&&

L%/G/1,$>B& 9.,& %/-#,G"#& $3,$,+2#& 3-,.,#"-,0/.>$D& "& 523-,.,#"-,0/.>$DB& .,& 2$.>&

$0DGH0/.>& 3-,.,#HB& ,+-/G8IA"2$D& 0& -2G81>./.2& @1"%,1"G/B& 9.,& ,+8$1,01"0/2.& %/-#,G"#8&

0H3,1#2#"2& -,1"& $32="/1"G"-,0/##,@,& ��;+8<2-/E& *& J."4& $0,:$.0,4& $0DG/#,& 01"D#"2&

5/##,@,&02A2$.0/&#/&3,0Hh2#"2&-/+,.,$3,$,+#,$."&4Hh=&i)jE&V-,42&.,@,B&%/-#,G"#&D01D2.$D&

4,A#H4&/#.",%$"5/#.,4B&3-23D.$.082.&,+-/G,0/#"I&$0,+,5#H?&-/5"%/1,0B&$0DGH0/2.&",#H&

42./11,0B&G/A"A/2.&,-@/#"G4&,.&02A2$.0B&,+-/G8IA"?$D&0&3-,=2$$2&,%"$1".21>#,@,&$.-2$$/E&&&&

d-,0,5"0h"2$D& 0& -/G#H2& @,5H& "$$125,0/#"D& 3,5.02-5"1"B& 9.,& %/-#,G"#&,%/GH0/2.&

h"-,%,2& .2-/320."92$%,2& 0,G52:$.0"2& #/& ,-@/#"G4E&L#& $3,$,+2#& 3,4,@/.>& %,#.-,1"-,0/.>&

8-,02#>& $/?/-/& 3-"& 5"/+2.2B& $#"F/.>& 3,0Hh2##,2& %-,0D#,2& 5/012#"2B& 3-25,.0-/A/.>&

4Hh29#8I&/.-,<"IB&G/52-F"0/.>&3,48.#2#"2&?-8$./1"%/&3-"&32-0"9#,:&"&G-21,:&$./-92$%,:&

%/./-/%.2B&3,0Hh/.>&0H#,$1"0,$.>&$2-529#,:&4Hh=HB&,+2$329"0/.>&G/A".#,2&52:$.0"2&3-"&

-/5"/=",##,4&,+1892#""B&"$3,1>G,0/.>$D&0&3-,<"1/%."%2&"&.2-/3""&+,12G#2:&d/-%"#$,#/&"&

O1>=@2:42-/B&523-2$$""B&J3"123$""B&h"G,<-2#""B&/8."G4/E&&

k&#/$.,DA22&0-24D&A;%/-#,G"#&3-"G#/#&,5#"4&"G&$/4H?&J<<2%."0#H?&,4,1/F"0/IA"?&

$-25$.0&"&/%."0#,&"$3,1>G82.$D&51D&3-"42#2#"D&$#/-8F"&e0&$,$./02&%,$42."%"fB&"&3-"&3-"242&

0#8.->&e0&$,$./02&YO]&"&12%/-$.0f&@1/0#H4&,+-/G,4&51D&,4,1,F2#"D&$./-2IA"?&%12.,%E&O&

$0,:$.0/&02A2$.0/&G#/9".21>#,&3,0Hh/.>&4Hh29#8I&0H#,$1"0,$.>B&$#"F/.>&8.,41D24,$.>B&

842#>h/.>&+,1"&0&4Hh=/?&3,$12&"#.2#$"0#H?&.-2#"-,0,%&"&8$%,-D.>&0,$$./#,012#"2&3,$12&

.-/04&,+2$329"0/2.&h"-,%,2&3-"42#2#"2&A;%/-#,G"#/&3-2F52&0$2@,&$3,-.$42#/4"&&"&1I5>4"&

5-8@"?&3-,<2$$":B&$0DG/##H?&$&+,1>h"4"&<"G"92$%"4"&#/@-8G%/4"E&&&

Q$.,9#"%,4& A;%/-#,G"#/& D01D2.$D& %-/$#,2& 4D$,B& 0& %,.,-,4& 5/##,2& 02A2$.0,&

$,52-F".$D& 0& ,3-25212##H?& %,1"92$.0/?E& L5#/%,& ,+2$329".>& 3,.-2+#,$."& ,-@/#"G4/& 0& A;

%/-#,G"#2&.,1>%,&G/&$92.&3"A"&G/.-85#".21>#,B&3,J.,48&$12582.&0%1I9/.>&5"323."5&0&$,$./0&

$-25$.0B& 3-25#/G#/92##H?& 51D& 3,552-F/#"D& G5,-,0>DB& 3,0Hh2#"D& -/+,.,$3,$,+#,$."B&

G/42512#"D&3-,=2$$,0&$./-2#"D&"&5-E&&

xQKWMOK\MO&

)E!&*%81/920& kEdE&!24+-/##/D& +",J#2-@2."%/& z& kE&dE& *%81/920B& OE&kE& Y,@/920B&

{E&LE&V/$3/-"#$%":&zz&!,$%0/b&QG5/.21>$.0,&!,$%,0$%,@,&8#"02-$".2./B&'()(E&−&a^`&$E&&&

'E!&V/-#,G"#b& & iy12%.-,##H:& -2$8-$jE& �& '(')E& �& �����bzz�­E¯�²������E���z¯�²�& z& �& ]/./&

5,$.83/b&)(E))E'(')E&&

aE!&Y-,852& xE!E& O%/524"%& k1/5"4"-& *2-@220"9& N8120"9& e)`^_−)oaaf& z& xE&!E&Y-,852B&

NE&kE&]2-0"GB&*E&WE&*202-"#&zz&Y",?"4"DE&&−&)o^`E&−&KE&aaB&�&'E&−&*E&)op&−&'('E&

$"!&*202-"#&*EWE&L.%-H."2&%/-#,G"#/&"&/#G2-"#/E&P2%,.,-H2&"?&$0,:$.0/&z&*E&WE&*202-"#&zz&

Y",?"4"DE&−&&)oo'E&−&KE&p_E&−&*E&)'`p−)'op"%%%
%

%

!"
#""$#

!

!

#"

#


