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*,��+&4 ['�<(/J*%0,CC& =&'%D'&C& -,+&� �&-&� <&1 ='C</�H%?&%&� <'& ;.BC(&'JB&� (/%%'%JB&�

S&(C.H&K =/JBB.�<C/�H&� /�< b&'+/�H&�4 e.% 9.+&('.C 0&(<&/+C'JB+ %,?,BC <.% */C+/(&CC& U&-&� /�<

<'& *:�%+C&('%JB&� U&'%+/�H&� <&( (/%%'%JB&� 9'H(.�+&� '� =&(C'� .C% ./JB <&� (/%%'%JBI<&/+%JB&�



g/C+/(./%+./%JB '� <'&%&( b&'+ %,?'& ?'JB+'H& ?'(+%JB.L+C'JB& =&;'&B/�H&�4 =&' <&( g/�%+ %+&B+ <'&

F0.�+H.(<& '1 S,(<&(H(/�<K .-&( ./JB <'& +(.<'+',�&CC& g/�%+ '%+ /1L.�H(&'JB 0&(+(&+&�4 FCC&

-&<&/+&�<&� g/�%+%D.(+&� ?'& U'+&(.+/(K YB&.+&(K =.CC&++K 9/%'*K R'C1K 9.C&(&'K e&%'H�K F(JB'+&*+/(

/%?4 ?.(&� '� =&(C'� </(JB B&(./%(.H&�<& (/%%'%JB& g:�%+C&( 0&(+(&+&� /�< ?&(<&� </(JB <'&

F/%%+&CC/�H%,-h&*+& <,*/1&�+'&(+4 e&( %'JB &�+?'J*&C�<& <&/+%JBI(/%%'%JB& [(L.B(/�H%./%+./%JB

8;4=4 M+.�'%C.?%*' I 9.` c&'�B.(<+K ['%&�%+&'� I U.�HK FC-&(+ ['�%+&'� I %,?h&+'%JB& \'%%&�%JB.L+C&(>

?'(< </(JB [`D,�.+& -&C&H+4 e'&%& %'�< &-&�%, ;/1 N.JB?&'% <&( (/%%'%JB&� S,C*%*/�%+ /�<

FCC+.H%*/C+/( %,?'& <&( ;.BC(&'JB&� (/%%'%JB&� S&(C.H&K =/JBB.�<C/�H&�K G&%JBEL+& /�< c&%+./(.�+%

0,(B.�<&�4 Q'�;/*,11&� *,11&� ./+B&�+'%JB& =&C&H&K ./JB ./% <&( (/%%'%JB&� \&(-/�HK L:( <&�

<&/+%JBI%,?h&+'%JB&� \.(&�I /�< G:+&(IF/%+./%JB4

b.BC(&'JB& e,*/1&�+& ;&'H&� L&(�&( <.% H&%&CC%JB.L+C'JB&K (&C'H'Z%&K ?'(+%JB.L+C'JB& /�< */C+/(&CC&

U&-&� <&( (/%%'%JB&� =&0ZC*&(/�H '� =&(C'�4 ['� Y&'C <&( M.11C/�H H'-+ %JBC'&dC'JB &'�&� ['�-C'J* '�

<.% w(/%%'%JB& =&(C'�w 1'+ %&'�&� ;.BC(&'JB&� )(+&� /�< S&(.�%+.C+/�H&� %,?'& <&� ['�%JBE+;/�H&�

0,( .CC&1 0,� g:�%+C&(� /�< g/C+/(%JB.LL&�<&�4

e'& F/%%+&CC/�H ?.( '� ����4 F-+&'C/�H&� &'�H&+&'C+K <&(&� [`D,�.+& %'JB '� <'&%&( M.11C/�H

-&L.�<&�j

I c/%%'%JB&% U&-&� '1 =&(C'� <&( 63&( f.B(&

I =&(C'� /�< %&'�& ª(+C'JB*&'+&� ./% (/%%'%JB&( M'JB+

I c/%%'%JB& Q,+&C%K c&%+./(.�+% /�< G&%JBEL+&

I S,� <&( [I9/%'* -'% ;/( PI9/%'*

I ='C<&�<& g/�%+ I 0,� *C.%%'%JB -'% F0.�+H.(<&

I F(JB'+&*+/( /�< \&(-/�H

I U'+&(.+/(j Y(.<'+',� /�< ���,0.+',�

I YB&.+&( ./% c/dC.�< /�< (/%%'%JB&% YB&.+&( 0,( )(+

I =&(:B1+& =.CC&('�&�

I e&( R'C1 /�< %&'�& M+.(%

I S,C*%*/�%+ ./% c/%%C.�<

I c/%%'%JB& S&(C.H& '� =&(C'�

I AC/(.C'+E+ <&% (/%%'%JB&� b&'+/�H%?&%&�% '� =&(C'�4



F�B.�< 0'&C&( =:JB&(K A(,%D&*+&K &'�1.C'H& B'%+,('%JB& F�%'JB+%*.(+&�K g'�,D(,H(.11&�K

='C<-E�<&�K G(.L'*&� /�< R,+,% /�< MJB.CCDC.++&� ?/(<&� <'& 0&(%JB'&<&�&� YB&1&�-&(&'JB&

'CC/%+('&(+4

�1 R,CH&�<&� <'& ./%;/H%?&'%& F/L%+&CC/�H <&( :-&( T33K �,JB �'JB+ H&;&'H+&� [`D,�.+&j

f.( D+'+;.K Q&L+ aK =&(C'� 2^66

f.( D+'+;.K Q&L+ 26K 2^6_

wF=WwK g'�<&(-/JBK (/%%'%JBK A&+(,D,C'% S&(C.H4

A(,H(.11B&L+ w=C./&( S,H&CwK Q.1-/(H4

YB&.+&(;&++&Cj w9,%*./&( g:�%+C&(IYB&.+&(w '1 =&(C'�&( YB&.+&(K 2^6]4

S,%%'%JB& b&'+/�H wW.(1&�J'*. /�< <&( M,C<.+wK 9/%'*.C'%JB& =:B�& <&% 9,%*./&( g:�%+C&(+B&.+&(%

'� =&(C'� 2^6]4

Q&L+ <&( wMJ.C.w =&(C'�j wc/%%'%JB&% =.CC&++wK 2^_a4

w=&(C'�&( �CC/%+('(+& b&'+/�Hw 2^6@j =.CC&++ /�< YB&.+&( '� c/%%C.�<4

6 ` we.% g/�%+-C.++w4 =&(C'� 2^67K f.�/.( /�< N,0&1-&(4

A./C \&%+B&'1j g:�%+C&(-&*&��+�'%%&K =&(C'� 2^6_K 8/4.4 9.C&?'+%JBK A/�'K U'%%'+;*XK WB.H.CC>4

\.C<&�j ['�-C'J* '� <'& g/�%+K @4 F/LC.H&K =&(C'� 2^6T4

Q/H, b&B<&(j g.�<'�%*XK e(&%<&� 2^634

wG(.L'*w (/%%'%JB& b&'+%JB('L+K N(4 TK =&(C'� 2^6]4

P1L.�H(&'JB&% R'C11.+&('.C 8R,+,% /%?4> 0,1 R'C1 we&( =C./& S,H&Cw 81'+ PMFIYB&.+&(*.(+&>4

e.(X.j e&( M+,(JBK (/%%'%JB&% g'�<&(-/JBK )CH.Ie'.*,?IS&(C.HK =&(C'� /1 2^664

_ R'C1DC.*.+& wA.�;&(*(&/;&( A,+&1*'�wK 2 R'C1DC.*.+ w=,C%JB,'I=.CC&++wK 2 R'C1DC.*.+ w\&�� <'&

g(.�'JB& ;'&B&�w4

9.��&%1.��IF�;&'H& 2^22j c/%%'%JB& 9'C'+E(IU.%+?.H&�IA(:L/�H%L.B(+&�4

Q.�% e,1�'*j R('+; \'&%�&( FGK e&/+%JB& 9/%+&(-&+('&-&K (/%%'%JBK =&(C'� 2^_24

wG&-(./JB%H(.DB'*w =&(C'�K f/C' 2^6aj /4.4 F-(.�,?'+%JBj e.% 1,<&(�& c/%%'%JB& g'�<&(-/JBw4

wG&-(./JB%H(.DB'*w =&(C'� M&D+&1-&( 2^6aj /4 .4 \C.<'1'( =,-('+;*X4

wG&-(./JB%H(.DB'*w =&(C'� 2^6^j /4 .4 e,-,/h'�%*'h4

GC&-,0j c'1%*XIg,(%.*,0K =&(C'�IA&+&(%-/(H 2^6_K P1%JBC.H M4 WB&B,�'�



³/CX f4 FX*B&�0..C<K ['JB&�?.C<j M'CB,/&++&�K c/%%'%JB& MJB('L+%+&CC&(K =<4 222K MC,0, =&(C'� 2^6_K /4

.4 =/�'�K G,(*'K =C,*K FJB1.+,0.K G,L1.�K Y%JB&JB,?K =.C1,�+4

M&J&%%',� 23@K =&(C'�K /4 .4 g.�<'�%*XK f.?C&�*,LK M,�,LL4

��+,/('%+j e.% c&'%&C.�< P<MMcK 9,%*./ 2^_3&( f.B(&4

e&/+%JB& 9.%JB'�&�K N(4 @K f/�' 2^_2 =&(C'�K 9,�.+C4 9.H.;'� L''( )%+&/(,D.K QH4 '� S&(-'�</�H 1'+

<&1\'(+%JB.L+%'�%+'+/+ L:( c/dC.�< /�< <'& )%+%+..+&�4

�('�. N&1'(,0%*.X.j )%&��'X. 9/B&K S&(C.H A.(.-,C.K =&(C'� 2^_24

w\&(-&H(.L'*jwK R'(1. [B('JB µ G(.&+;K A&+(,C&/1C.1D&� L:( c/%%C.�<K =&(C'� 2^2@4

R4 MC.�Hj A.�;&(*(&/;&( A,+&1*'�K 9.C'*IS&(C.HK =&(C'� 2^6@4

R(./ /�< G&�,%%&�%JB.L+K 8=&'+(EH& :-&( c/%%C.�<K WC.(. b&+*'�>K FCCH4 G&�,%%&�%JB.L+%0&(C.HK =&(C'�

2^6@4

c/%%'%JBIe&/+%JBK U.�H&�%JB&'<+%JB& S&(C.H%-/JBB.�<C/�HK =&(C'� 2^6^4

_3 N&/& [(;EBC&( ./% <&1 f/�H&� c/%%C.�<K 9.C'*IS&(C.HK =&(C'� 2^6^4

g.(%.0'�j e'.C,H/&%K (/%%'%JBK S&(C.H )-&C'%*K =&(C'� 2^6_4

A(,H(.11B&L+ wg.'%&('� g.+B.('�.wK F<1'(.C%D.C.%+ =&(C'�K 2^_3&( f.B(&4

F4 Y(,'+;*'4 ]33 [�<%D'&C%+/<'&�4 MJB.JB0&(C.H g.H.�K =&(C'� 2^6T4

S'*+,( MB*C,0%*'XK Q,< g,�'.4 9,%*./ /4 =&(C'� 2^6_ 8c&D('�+>4

F(-&'+&� C&-&�<&( F/+,(&� 8(/%%'%JB> 8/4 .4 G&<'JB+& b?&+.h&?.¶4 c/%C.�'.K 9,%*./ 2^624

FCL(&< YB,�4 R('<&('J'.�'%JB& MJBCZ%%&( 8Q,C;%JB�'++& 0,� 9.%h/+'�>� \,C<&1.( gC&'� S&(C.HK

=&(C'� 2^_@4

G&<'JB+& ./% <&( P*(.'�& 8(/%%'%JB>K g'&0 2^664

A(,H(.11 e,� g,%.*&�K =&(C'�&( AB'CB.(1,�'&K 2^_a4

�CC/%+('&(+& ��+&(�.+',�.C& F(-&'+&(Ib&'+/�HK ] f.B(& ='C</�H%.(-&'+ '� M,?h&+(/%%C.�<K N(4 ]K 2^6_4

g.(C g./+%*Xj Y&((,(';1 ' g,11/�';1K U.<X%JB�'*,? S&(C.HK =&(C'� 2^634

G4 R(&X+.Hj M,CC /�< Q.-&�K (/%%4 MJB/C./%H.-& '� e&/+%JB 1'+ (/%%'%JB&� S,*.-&C�K ./%j (/%%'%JB&

F/%H.-& we&/+%JB&( F/+,(&�wK 2^234

e&c/ U/L+ <+%JB4I(/%%'%JB& F/%H.-&K ^@ M&'+&�K 0'&C& F--'C</�H&�K 2^6@x67z

[4 F*'�L'&0j Fb=PgF4 =UgSFcK 8F=WIR'-&C>¬ S&(C.H )++, g'(JB�&(K =&(C'� 2^664



g,1DC&++& M.11C/�H 0,� R.-&C� 0,� g(XC,0K G,C<I='-C',+B&*K 9,%*./K =&(C'�IA.('%4

KKMD,C,JB'wK 9,�.+%;&'+%JB('L+ L:( U'+&(.+/(K g/�%+ /�< G&%&CC%JB.L+K N(4 26K QH4 F4IU4 e(,;<,0K N(4 26K

S&(C.H [4 F4 G/+�,0K 2^664

FC-&(+ ['�%+&'�j ) R';'JB&%*,' A('(,<& A(,%+(.�%+0.K S&(C.H MC,0,K =&(C'� 2^66 8w{-&( <'& DBX%'*.C'%JB&

N.+/( <&% c./1%w>K 8w·+B&( /�< c&C.+'0'+E+%+B&,('&w>4

WB('%+'.� 9,(H&�%+&(�j M+/L&�K 2^66K 8:-&( (/%%'%JB&% YB&.+&( /�< e,%+,h&?%*'>4

bB&�%*.'. U'('*.K S&(C.Hj 9X%CK N(4 ^aK =&(C'� 2^6_K /4.4 F</�.+,0.K b?&+.&0.K g.(,C'�. A.0C,0.K

c,%+,DJ'�.K b.<,(%*.h.4

9�c Cb)=c[Y[NC K 8e'& \&C+ <&( ���,0.+',�&�>K N,0.X. g�'H.K =&(C'� 2^6TK 'CC/%+('&(+&% g'�<&(-/JB4

FC&`X% M'<,(,?j 9,%*./K FC-&(+/%IS&(C.HK =&(C'� 2^6a4

�CC/%+('&(+& G&%JB'JB+& <&% =:(H&(*('&H&% '� c/%%C.�< 2^27I 2^66K QH4 f4 YB,1.%K 8[`&1DC.( 0,�

F(+-/( A'JJ*K M+&1D&C>4

g(./%K MJB?&(+ /�< ALC/H 8�CC/%+(.+',�&� 0,� 9.%h/+'�>K 2^_^4

S.%%'C'' S,<,0,;,0K 9.C+/%K G(%B&-'� S&(C.HK =&(C'� 2^664

=('&L ;/( [(C&(�/�H <&( <&/+%JB&� MD(.JB& L:( c/%%&� I F0.�+H.(<& e&J*-C.++K c,%. U/`&1-/(HK

U'&-*�&JB+ /%?4K 9,%*./ 2^_24

Y.(.%%,LLIc,<',�,LLK MJB,*,C.<&K :-&(%&+;+ 04 FC&`.�<(. c.11K S&(C.H we'& F*+',�wK =&(C'� 2^6T4

g/�%+;&'+%JB('L+ wG&-(./JB%H(.DB'*yy 8/4.4 wc/%%'%JB& e'JB+&( .C% 9.C&(yyK c&1'%,?K R.?,(%*X>

g/�%+;&'+%JB('L+ we&( «/&(%JB�'++yyK N(4 ] 8/4.4 f&%%&�'�K A(,*,L'&LLK M+.�'%C.?%*'K Y.'(,LLK WB.H.CCK

G&�/'�K e/�J.�K 9&'&(B,C<K f&?C&�%*'K (/%%'%JB&% g'�<&(+B&.+&(>K =&(C'� 2^6]4

Y,C%+,'K c,1.� '� c/%%'%JBK W.%D.('IS&(C.HK =&(C'� 0,( 2^234

F4 g.1&�%*'hK U&<. 8(/%%'%JB>K S&(C.H =C.H,?K =&(C'� 2^6_4

MB./C Y&JB&1'JB,0%*XK M&L&( Q.'<'C',+ 8Q.I�<'C',+>K 9,('.BIS&(C.HK =&(C'� 2^664

�CC/%+('&(+&% g'�<&(-/JB '� c/%%'%JBK U.<X%JB�'*,? S&(C.H4 =&(C'� /1 2^634

we&( =C./& S,H&CwK YB&.+&(B&L+ 8L.(-'HK 1'+ <&/+%JB&� MD'&C,(+&�K Q&L+ T zK =&(C'� 2^6]4

9.`'1 G,(*'K g.* h. /JB'C%h.K G(%B&-'� S&(C.HK =&(C'� 2^664

Q.-'1.K ['�L:B(/�H 0,� e'&-,C<K =&(C'� 2^6a4

[%&�'�K 9E(JB&�-/JBK 2^7^4



)(-'% A'J+/%K =.�< 6K FC+(/%%'%JB& g/�%+K QH4 A./C \&%+B&'1K [(�%+ \.%1/+B FG =&(C'�4

A(.*+'%JB& \'�*& L:( c/%%&� '� e&/+%JBC.�<K ª%+&((&'JBK P�H.(� /�< <&( MJB?&';K fH4 2^22K _^6

M&'+&�K =E<&( /%?4K 0'&C& F--'C</�H&� 8'� (/%%'%JB>4

9'JB.hC,0K SF4j M,*(.%JB&��Xh */(% .0+,1,-'C';1.¬ ]4 F/LC4K )CH.Ie'.*,? S&(C.HK =&(C'� 2^6T4

U. WB./0&IM,/('%K e& NCgCYF =FUC[RRK c/%%'%JB& G(.DB'* <&% 2^4 /�< 634 f.B(B4K 2^77x7aK FC+&%

9/%&/1 =&(C'�4

N,?,h& MC,?,I N&/&% \,(+4 c/%%'%JB& b&'+/�H =&(C'� 8NM>K N(4 _^K 22 4 fH4K 2@4 9.' 2^T_4

wb.(h.wK c/%%'%JB& %,;'.C<&1,*(.+'%JB& b&'+%JB('L+K N(4 2K =&(C'� 2^664

A./C N'*,C./%j YE�;&('��&�K 9:�JB&� 2^2^K /4.4 :-&( A.?C,?.K g.(%.?'�. =.*%+4

F4 M+.�'%C.?%*'j 9&'� U&-&� '� <&( g/�%+K S&(C.H =(/�, Q&�%JB&CK =&(C'� 2^]24

G,�JB.(,0j )-C,1,0K U.<X%JB�'*,0 S&(C.HK =&(CC'� 2^664

Y,C%+,'j e&( {-&(L.CCK 9.C'* S&(C.HK =&(C'� 2^6a4

S&(C.H F4 R4 e&0('&�+K e&+%+0. bB&C'*B,0%*Xj FC% 'JB *C&'� ?.( 8(/%%'%JB>K =&(C'� /1 2^634

[C'.% Q/(?'J;j M+..+%1E��&( /�< IF-&�+&/(&(K U&'D;'H 2^6]K /4.4 N.-,*,0 8S.+&(>4

A(,H(.11B&L+ wU&'&(*.%+&�w 8N,+&�> 0,1 w=C./&� S,H&CwK =&(C'� /1 2^664

c/%%'%JB& b&'+/�H =&(C'� wM,;'.C'%+'%JB&( =,+&wK B.�<&C+ 0,� U&�'�% Y,<4

R'C1D(,H(.11 wA.�;&(*(&/;&( A,+&1*'�w4

M,?h&+'%JB& /�< S,((&0,C/+',�E(& c/%%'%JB& g/�%+K F/%%+&CC/�HK =&(C'� 2^]]4

g.(.1%'�j =('&L& &'�&% (&'%&�<&� c/%%&�K 2^664

c/%%'%JB&( 'CC/%+('&(+&( R:B(&(K e&/+%JBI(/%%'%JB&( S&(C.H =&(C'� 2^3^4

\.(&�*.+.C,H c.-'�,?'+%JBK (/%%'%JBK =&(C'� 2^234

6 =E�<& wN'?.wK 2a^^ /�< 2^36K (/%%'%JB& b&'+%JB('L+&�K H&-/�<&�4

Q,+&C c/%%'%JB&( Q,LK FC1.�.JBK =&(C'�K 2^6ax6^4

gE%&y % R:B(&( =&(C'�K F�L.�H 2^63K 1'+ (/%%'%JB&1 Y&`+4

9.(+,0K R:B(&( <&( 9&�%JB'0'*'K (/%%'%JBK =&(C'�2^6T4

�1 U.�< <&% c&H&�-,H&�%K R.(-'CC/%+(.+',�&� 0,� U'%. =&(HK U.<X%JB�'*,0 S&(C.HK =&(C'� 2^664



bB.-,+'�%*'hj R(&1<& R&(�&K Y/JB;B-'1.K S&(C.H M4 e4 M.C;1.��K =&(C'� 2^664

C0.� MJB1&C&0j g.* 1X C&+.C'K (/%%'%JBK 8g'�<&(H&%JB'JB+&�>K S&(C.H G.1.h/�K =&(C'�K 2^6_4

F�+,� Y%JB&JB,?K e(.1. /�< g,1Z<'& 8(/%%'%JB>K c/%%'%JB& ='-C',+B&*K =<4 T7K =&(C'� 2^634

Y,C%+,'K e'& g(&/;&(%,�.+&K Q&C'*,�IS&(C.HK =&(C'� 2^6a4

Y%JB'('*,?K [/H&�K [(;EBC/�H&�K =:B�&�I/�< =/JB0&(C.H (/%%'%JB&( F/+,(&�K U.<X%JB�'*,?K

=&(C'� 2^3@z

Y%JB&JB,?K =.�< 2_ /�< 2T 8(/%%'%JB>K S&(C.H MC,0,K =&(C'� 2^664

G(.L �Ch. Y,C%+,'K 9&'�& [('��&(/�H&� 8(/%%'%JB>K U.<X%JB�'*,?K =&(C'� 2^6T4

U&,�'< F�<(&h&?K �H�'% %.�.+K U.<X%JB�'*,?K =&(C'� 2^3@4

N&1'(,0'JIe.�J&�*,K e'& c&H',� <&% H,C<&�&� M,��&�/�+&(H.�H% 8(/%%'%JB>K )CH. e'.*,?

S&(C.HK =&(C'� /1 2^634

A/%JB*'� 8�CC/%+(.+,( MJBC'JB+>K e.% H,C<&�& R'%JBC&'� 444K 9E(JB&�K )CH. e'.*,? S&(C.HK =&(C'� /1

2^634

\&C+IMD'&H&C 8/4.4 c/%%'%JB& F(-&'+&( '� c/%%C.�< .� e&/+%JB&� 9.%JB'�&�K c/%%'%JB& g,C,�'& '�

=&(C'�j F(-&'+%%JB/C&K YB&.+&( /%?4>K N(4 2^K 9,%%&IS&(C.HK =&(C'� 2^_64

=&(C'�&( �CC/%+('(+& b&'+/�HK N(4 2x2^6T /�< N(4 2x2^6@ 8/4.4 F--'C</�H&� [C%%. g(:H&(K G,(*'K

Y%JB&JB,?.K R'C1&j e'& 9/++&(K F&C'+.K (/%%'%JB& gC&'�*/�%+B&.+&( =&(C'�>4

c/%%'%JB& g/�%+;&'+%JB('L+ wMC.+,;?&+wK 8-&%JBE<'H+>K =&(C'� 2^6T4

g/�%+;&'+%JB('L+ we&( «/&(%JB�'++w 8/4.4 ['%&�%+&'�K G&,(H& G(,%;K WB.DC'�>4 N(4 2K =&(C'� 2^_24

['�%+&'�x\&%+B&'1K [/(,D. 8/4.4 9.C&?'+%JBK U'%%'C+;*XK 9.h.*,?%*'K f&%%&�'�K g.�<'�%*XK A/�'>K

A,+%<.1 2^6] 8)('H'�.C./%H.-& 0,� 2^6]>4

g/�%+;&'+%JB('L+ wG&-(./JB%H(.DB'*w 8/4.4 F(+'*&Cj b&'+H&�Z%%'%JB&( 9,%*./&( Q,C;%JB�'++>K Q&L+ 23K

=&(C'� 2^674

A./C \&%+B&'1 8QH4>K g:�%+C&(-&*&��+�'%%& 8/4.4 WB.H.CCK A/�'K 9.C&?'+%JBK U'%%'+;*X>K A(,DXCE&�I

S&(C.HK =&(C'� 2^63&( f.B(&4

M.11C/�H G.-('&C%,� GZ+&-,(H 8g/�%+*.+.C,H>K F0.�+H.(<&I9.C&(K 0'&C& (/%%'%JB& 9.C&(K

g/�%+./+,(&�K =&(C'� 2^6_4

WC./<& F�&+K F('.�&K f&/�& L'CC& c/%%& 86^ Q,C;%JB�'++& F�H&C'�. =&C,LL>K A.('% 2^_34

e&/+%JB&( W.1&(. FC1.�.JB 2^6@ 8/4.4 R,+,% 0,� MJB.Ch.D'� /�< G.'<.(,?>4



YB&.+&(B&L+ 8QH4 c,%&�-&(H>K Y,C%+,'j e&( C&-&�<& U&'JB�.1K e&/+%JB&% YB&.+&( =&(C'� 2^2_4

[0. =(,'<,j \&++&(C&/JB+&� <&( c&0,C/+',�K =&(C'� 2^6^4

N,?,h& MC,?,K c/%%'%JB& Y.H&%;&'+/�H =&(C'�K __x2^T34

we'& \,JB&wK =&(C'�&( 9.H.;'�K T@x 2^6]4

F/-&Cj e&( *:�%+C&('%JB& Y.�; /�%&(&( b&'+K 2^6a4

F/%%+&CC/�H KKKe&�*1EC&( .C+(/%%'%JB&( 9.C&(&'wK 2^6^4

U&, Y,C%+,'j N.JBH&C.%%&�& \&(*&K =<4 6K U.<X%JB�'*,?K =&(C'�4

[B(&�-/(Hj e'& Q&'C'H%+&� G:+&(K 9.C'*IS&(C.HK =&(C'� 2^_24

we'& U'+&(.('%JB& \&C+wK 6x2^6@K [B(&�-/(H 8F/L%.+;>j we'& c/%%'%JB& e'JB+&(*,C,�'& W.L&¸A(.H&(

e'&C&¸w¹

eNf Ic/%%'%JB c&D/-C'*.�'%JB& Y.H&%;&'+/�HK N(4 72]K 2_4_42^6]4

6 b&'+%JB('L+&� wc/%%'%JB& GC,J*&w 8wg,C,*,C c/%%*'h>K 0,� �?.� �Ch'�K N(4 7K a =&(C'� 2^6^4

c&1'%,?j G.�H ./L M'1%&�K R(.�*L/(+ 2^^24

A.�+&C&h&?j e'& PB(K S&(C.H <&( f/H&�<'�+&1.+',�.C&K =&(C'� 2^_34

Q.�<&C%0&(+(&+/�Hj S,C*%*/�%+ <&( P<MMc K =&(C'� /1 2^634

YX/+JB&0K RX,<,(j M+'*B,+ 0,(&�'X. 8G&<'JB+&>K MC,0, 2^624

�CC/%+('&(+& b&'+/�H U&'D;'HK 6242342^63j c/%%4 9.C&( <&( G&H&�?.(+j G,�+%JB.(,?.K ='C'-'�¬ YE�;&('�

c/-'�%+&'� /4.4

)C'0&( M.XC&(j ��%'<& YB& 9,%,? F(+ YB&.+(&K N4 ³4 2^6]4

c/<,CL 9,%%& U&`'*.j c/%%'%JBIe&/+%JBK N&/& c/%%4 )(+B,H(.DB'&K M.�h&IS&(C.HK =&(C'� 2^6@4

U'%%&�*,j e'& (/%%'%JB& Q,C;-./*/�%+K S[=K =&(C'� 2^a^4

[J*%+&'�j ='C<&(%.11C/�Hj wwe&( *:�%+C&('%JB& Y.�;wK J.4 2^_34

c/%%'%JB&% =/JBK 63334

U/<?'H c/-'�&( 8QH4>j e'& G&1&'�%JB.L+K e,*/1&�+& <&( H&'%+'H&� \&C+?&�<&K f.B(-/JB G4

g'&D&�B&/&( S&(C.H A,+%<.1K /4.4 F(+'*&C 0,� c&1'%,?K [L(,%% :-&( WB.H.CCK U/�.+%JB.(*'4

N4 U&%*,0j M,-,(h.�&K U.<X%JB�'*,?K =&(C'� 2^624

_ (/%%'%JB& =:JB&(j 2` 9E(JB&� P*(.'�&K 2` h:<'%JB&% M+:J*K S&(C.H& 9X%CK G/+�,0K =&(C'�4

=(X/%,0j R(.�J/%*.X. U'('*. 8R(.�;Z%'JB& e'JB+/�H>K =&(C'� 2^664



M4 F-(.1,0j M,0(&1&��,X& /JB&�'X& , '11/�'+&+& K c/%%'%JB&( P�'0&(%.CIS&(C.HK =&(C'� 2^624

A&%%&��'*% N,+.1' <C'. =.C.C.'*.K C;<4 wc/%%*'' S&%+�'*w 9&'&(K =&(C'� /1 2^634

94 F(+;X-.%JB&?K wWFQNQwK M+/B(y %&B& =/JBB.�<C/�H S&(C.HK =&(C'� 2^3a4

e,%+,h&?%*'K e'& M.JB& c/dC.�<%K =(/�, W.%%'(&( S&(C.HK =&(C'� 2^634

_3 f.B(& M,?h&+%D,(+ 8eec>4

6] f.B(& we&/+%JB&% YB&.+&( =&(C'�w 8/4 .4 =:B�&�-'C<&( ;/ Y,C%+,'IM+:J*&�>4

g,�;&(+.�*:�<'H/�H 234T42^6^K =&(C'�&( AB'CB.(1,�'&K 1'+ )%%'D G.-('C,?'+%JBK (/%%'%JB& \&(*&4

�?.� Y/(H&�h&?K ['� gZ�'H U&.( <&% e,(L&%K PCC%+&'� S&(C.HK =&(C'� 2^624

Y/(H&�h&?K SE+&( /�< MZB�&K =&(C'� 2^6]4

N'*,C.' Uh&%%*,?K ['�& Y&/L&C%./%+(&'-/�H /�< .�<&(& G&%JB'JB+&�K 9:�JB&� 2^624

M,*,C,LLK e&( Y,<&%?&H <&% b.(&�K =&(C'� 2^6]4

=&(C'� /�< M+4 A&+&(%-/(HK A(&/d'%JB& =&'+(EH& ;/( G&%JB'JB+& <&( c/%%'%JBIe&/+%JB&� =&;'&B/�H&�K

U&'D;'H 2aa34

9.h.*,?%*'K G&<'JB+&K S&(C.H <&( %,?h&+'%JB&� 9'C'+E(0&(?.C+/�H '� e&/+%JBC.�<K =&(C'� 2^T@4

M4 94 ['%&�%+&'� /4 G4 \4 FC&`.�<(,LLK e&( g.1DL /1 <'& [(<&K S&(C.H MJB1'<+ µ W,K =&(C'� 2^6^4

9'JB.&C MD.%,?%*'h4 \4 \4 c,%.�,? '� <&� C&+;+&� f.B(&� %&'�&% U&-&�% 8(/%%'%JB>4 c/%%'%JB&(

N.+',�.C0&(C.HK =&(C'� 2^2]4

=.+.C'�K A&+&(%-/(H .1\'++&�-&(HDC.+;K 2^_24

g/�%+;&'+%JB('L+ we&( W'J&(,�&wK 8/4. KKf/�H& g/�%+ '� (/%%'%JB&� 9/%&&�wK g.�<'�%*X>K Q&L+ 2TK 2^6T4

e.% g/�%+-C.++K 8F(+'*&C /4 F(-&'+&� 9.C&?'+%JB 0,� =&(C'�&( g/�%+./%%+&CC/�H>K f/C' 2^674

WB(,�'* <&( c&0,C/+',� 8(/%%'%JB>K 81'+ g.('*.+/(&�>K G(%JB&-'� =&(C'� 2^6_4

g/D('� F4 M/C.1'+BK GC.H,C S&(C.H4 =&(C'� 2^63&( f.B(&4

94 )%,(H'�K N,0&C wA&+(,D,C'%w 8(/%%4> =&(C'� 2^_]4

f/(XL(&'& g/�%+%JB./ =&(C'� 2^_7K 8/4 .4 wM,?h&+'%JB& AC.*.+*/�%+w>4

2T c/%%'%JB& =&(C'�&( Y.H&%;&'+/�H&�K 2^63&( f.B(&4

c/%%'%JB&% g/�%+1.H.;'� w=C'+;&w 8(/%%'%JB>K N(4 23K S&(C.H U,H,%zK =&(C'� 2^664



SC.<'1'( M'('�K YB& (&+/(� ,L YJB,(-K g/(;H&%JB'JB+& '�j YB'% «/.(+&(K f/�'K A.('% 2^_64

U.('%%. c&'%%�&(K )*+,-&(K =&(C'� 2^6a4

G,(*'K e.% \&(* <&( F(+.1,�,?%K 9.C'* S&(C.HK =&(C'� 2^674

N./1 G.-, 8QH4 fZ19&(*&(+>K =&(C'� 2^a^4

e'& �&/& c/�<%JB./ 8/4.4 =/�'�K G,(*'K c&1'%,?K c/%%'%JB&% M+&(-&� '� =&(C'�>K N(4 7K 2^664

G(.L Y,C%+,'K 8�CC/%+(.+,( A.%+&(�.*>K 6 =E�<& 8(/%%'%JB>K S&(C.H N&0.K =&(C'� /1 2^63z

[B(&�-/(HK 26 AL&'L&�K 9.C'J* S&(C.HK =&C'� 2^_34

�?.� =/�'�K e/�*C& FC&&�K '�j N,-&CD(&'%+(EH&( L:( U'+&(.+/(K W,(,� S&(C.H4 M+/++H.(+4

e.% �&/& c/%%C.�<K c/%%C.�< M,�<&(B&L+ 8/4.4 R'H�&(K g,CC,�+.XK U&�'�K =.-&CK GC.<*,K G,(*'K

[B(&�-/(HK F�<(&h&(,>K 9.' 2^6a4

e.% e&/+%JB& =/JBK M,�<&(B&L+ wc/%%C.�<wK 0'&C& F(+'*&C ;/ wc/%%&� '� =&(C'�wK U&'D;'H 2^6_4

FC&`&' Y,C%+,'K e&( =,h.( �?.�% <&% MJB(&J*C'JB&�K =&(C'� 2^6a4

FC&`&' Y,C%+,'K UX/-,0Ig�'H. b,C,+.X.K [(%+./%H.-&K S&(C.H 9,%*0.K =&(C'� 2^2^4

9.(+'�,?K e1'+(' MJB,%+.*,?'+%JBK Q&�%JB&C S&(C.HK =&(C'� 2^T74

F/%%+&CC/�H%*.+.C,H w=&(C'�&( M&J&%%',� 2^32w 1'+ g.�<'�%*XK W.�%+.+'� M,1,LL4

[B(&�-/(HK e&( -&L(&'+& cB&'�K e.% Y.H&-/JB TTK =&(C'� 2^_34

YB&.+&(D(,H(.11K Q.-'1. '1 YB&.+&( .1 N,CC&�<,(LDC.+;K =&(C'� 2^_34

e'& �&/& c/�<%JB./ 1'+ [B(&�-/(Hj e'& B&/+'H& (/%%'%JB& U'+&(.+/( 8/4. A.%+&(�.*K 9.�<&C%+.11>K

Q&L+ 64 =&(C'� 2^6^4

\4 9.h.*,?%*'hK F/% 0,CC&1 Q.C%& 8G&<'JB+& 1'+ R,+,>K M\F S&(C.H =&(C'�K /1 2^73z

\&(&+%JB.H'� 0,� [/H&� b.-&CK '� g:�%+C&( 44 9,�,H(.L'&�K ='&C&L&C< /�< U&'D;'H 2^334

g.C1&(K f,%&LK [/(,DE'%JB& UX('* <&( G&H&�?.(+ 2^33I2^6] 8/4.4 f&%%&�'�K FJB1.+,?.K A.%+&(�.*K

=C,*K 9.h.*,?%*'>K \'&� /�< U&'D;'H 2^674

e(&'%%'H �&/& [(;EBC&( <&% �&/&� c/%%C.�<K 64 F/LC4K 9.C'*IS&(C.HK =&(C'� 2^6^4

[B(&�-/(HK e'& S&(%JB?Z(/�H <&( GC&'JB&�K 9.C'*IS&(C.HK =&(C'� 2^6^4

FC&`%&' Y,C%+,'K UX/-,0 g�'H. b,C,+.X..K [(%+./%H.-&K S&(C.H 9,%*0.K =&(C'� 2^2^4

[B(&�-/(HK Y(/%+ e4 [4 =&(C'� 82^6]>4

WB.'1 N.JB1.� ='.C'*K F/%H&?EBC+& G&<'JB+&K 2^664



9'JB&C G,(C'� /4 c.'%%. =C,JBIG,(C'�.K [+/<&% U'++&(.'(&% &+ Q'%+,('­/&% 8(/%%'%JBK L(.�;Z%'%JBK

<&/+%JBK :-&( ;.BC(&'JB& (/%%'%JB& MJB('L+%+&CC&( /4.4>K A.('% 2^]7K ['�-.�< 0,(�& L&BC+4

9'C'+E(I9.H.;'�K g('&H /�< F/%%+.++/�H 8(/%%'%JB>K 8(:J*%&'+'H \&(-/�H L:( R'(1. U&,�B.(<+K

=&(C'�K 9,%*./ 2^6@4

MB./C YJB&1'JB,0%*Xj 9.BC-&(&+ B.I%,�&+,+4

MB./C YJB&1'JB,0%*Xj Q�F\FYQFK =&(C'� 2^664

F��. g.(.?.h&?.j e.% MEH&?&(*4

=C,*j e'& b?ZCLK N&?. S&(C.H =&(C'� 2^62

S'+*+,( MJB*C,?%*'j b,, ,<&( =('&L& 444K =&(C'� 2^7@4

MJB*C,?%*'j M&�+'1&�+.C& c&'%&K =&(C'� 2^6_ 8c&D('�+>4

=&(C'�&( �CC/%+('&(+& b&'+/�H 8R'C1j F&C'+.> 6I2I2^674

f.-,+'�%*Xj M.1%,� <&( N.%'(E&(4

Y,C%+,'K FC&`&'j e.% H,C<&�& MJBC:%%&CJB&�K =&(C'� 633@4

c&1'%,?j F/% <&1 LC.11&�<&� c/%%C.�< 8(/%%'%JB>K c&0.C 2^624

=&C'hj e'& M'(&�&� <&( H&C&B(+&� =.(-&(&' 8(/%%'%JB>K =&(C'� 2^664

6 e&0,+',�.C'&� 0,� f&%%&�'�4

f&%%&�'�j A/H.+%JB,0K =&(C'� 2^664

9.C'*IS&(C.Hj _3 [(;EBC&( <&% N&/&� c/%%C.�< 81'+ A.%+&1.*>4

c/%%'%JB& c/�<%JB./K =&(C'� 2^6] 81'+ 9.h.*,?%*'>4

R'C1L,+, A.%+&1.*4

G,(*'j e&( ^4 f.�/.(K 9.C'*IS&(C.H 2^6@4

G&-(./JB%H(.DB'*K g/�%+1.H.;'�K 7x2^6@4

<+,4 81'+ =(,<%*X>4

<+,4 _x2^6a4

e&( «/&(%JB�'++K g/�%+1.H.;'�K 7x2^6^ 81'+ [`+&(>4

g/�%+ '� G&L.B(K (/%%'%JBK 9,%*./ 2^6@ 81'+ G(,%;>4

e&/+%JB& =./;&'+/�H ]ax2^674



f.(IA+'+;.K (/%%'%JB&% g/�%+1.H.;'�K =&(C'�K 81'+ A.%+&1.*>4

MC.+,;?h&+K (/%%'%JB&% g/�%+1.H.;'�K =&(C'� 2^6T4

WB.H.CCK M+/(1I='C<&(-:JB&(4

F(,�%,�j WB.H.CCK =&(C'� 2^6T4

F(JB'D&�*,j P*(.'�%*& MC,?,K =&(C'� 2^6_4

R,+, 0,� A(,</*'�IG,(%*X4

Q.�% Q'C<&-(.�<+j e'& R(./ .C% g:�%+C&('�K =&(C'� 2^6a4

Q.1.JB&(j Y&C&H(.DB /�< Y&C&L,�K (/%%'%JBK b�.�'& =&(C'� 2^664

9.('&�H,Lj bX�'*&(K =&(C'� 2^6^4

9.JB'.0&CC'j 9.<(.H,(. K (/%%'%JBK A&+(,D,C'% =&(C'� 2^6T4

wU/%+'H& G&%JB'JB+&�wK (/%%'%JBK A&+(,D,C'%K =&(C'�4

0,� \.C+&(j ['� (/%%'%JB&% A'CH&(C&-&�K 1'+ \'<1/�H 0,� \.C+&(K A&+(,D,C'% =&(C'� 2^6]4

Y%JB&JB,?j e'& \.C<C&/+&K U.<X%JB�'*,?K =&(C'� 2^634

Y/(H&�&?j 444K MC,?,K =&(C'� 2^624

9.&+&(C'�J*j YB& -C/& -'(<K 2^234

)C<&�-/(HK ��<'.� Y.C&%K (/%%'%JBK G(%JB&-'�IS&(C.HK =&(C'� 2^6_4

A.?C,?.I=/JB 2^274

we&( «/&(%JB�'++wK g/�%+1.H.;'�4

Q.-'1.j F�;&'H& L:( F/LL:B(/�H .1 =(,.<?.X4

U&%%*,?j e&( Y,CD.+%JBK 9:�JB&� 2^T@ 8.CC''&(+& G&�&B1'H/�H�>4

A4 A&(,? � FC.� e,��>j W,?-,X ,L Y&`.%K (/%%'%JBK =&(C'� 2^664

Y&%*&K Q.(.C<j =.*%+K J.4 2^6T4

c/%%'%JB&% 9.+B&1.+'*I=/JBK U.<X%JB�'*,?K =&(C'� 2^6_4

g/D('�K A'+j =&(C'� 2^66K %&B( %&C+&�K '� PMF :-&(%&+;+4

6 ` eNfK c/%%'%JB& Y.H&%;&'+/�H¹L''( A,C'+'*K \'(+%JB.L+ /�< U'+&(.+/(K =&(C'� 2^6_ /�< 2^6] 82 `

g.('*.+/( 0,� U&�'� /%?4>4

R&<,( M%,C,H/-j e'& b/*:�L+'H&�K '�j e&( �&/& ALC/H¬ 9,�.+%%JB('L+ <&( \'&�&( P(.�'.K 2^674



wG&-(./JB%H(.DB'*wK g/�%+1.H.;'�K ^x2^6aK 8/4.4 M.(&+;*Xj c/%%'%JB& e'JB+&( .C% 9.C&( 1'+ A/%JB*'�K

c&1'%,? /4.4>4

�?.� MJB1&Ch,?j e&( =&('JB+ &'�&% &B&1.C'H&� 9&�%JB&�K =&(C'�IM+&HC'+; 2^__4

F�.+,C'h g.1&�%*Xj U&<.K (/%%'%JBK =C.H,LL S&(C.HK =&(C'� 2^6_4

[%&�'�j M,-(.�'& M+'*B,0 ºA,&1K (/%%'%JBK Y)9 2K b4 f4 G(%JB&-'� S&(C.HK =&(C'� 2^664

c&1';,0K FC&*%'&&' 94j A,0'&%+y, �0.�'& M&1X,�,0'JB'& M+(.+'C.+,0'&j �&/&1�'' -/-&�K (/%%'%JBK

c/%%*,& +0,(JB&%+0,K =&(C'� 2^664

f.-,+'�%*Xj M.1%,� <&( N.;.('+&K MC,0, S&(C.H =&(C'� 2^674

9.`'(� G,(*'j e&( M,B� <&( N,��&K e'&+; N.JBL,CH&(K =&(C'� 2^6]4

M,��+.H%-C.++ <&( (/%%'%JB&� b&'+/�H c/CK )%+&(./%H.-& 2^6T 8'CC/%+('&(+>4

9.`'1 G,(*' /4 =&(�B.(< N.%+j S,1 </11&� �?.�/%*. 8='C<&(-/JB>K g'�<&(-/JB0&(C.HK =&(C'�4

=&'+('++%&(*CE(/�H 8 2^_3> ;/1 w=/�< <&( R(&/�<& <&( M,?h&+IP�',� e&/+%JB& M&*+',�w 8R,(1/C.( 1'+

NMIA(,D.H.�<. ./%H&L:CC+>4

[B(&�-/(HK Y(/%+ e4 [4 =&(C'�K 82^6]>4

WB.'1 N.JB1.� ='.C'*K F/%H&?EBC+& G&<'JB+&K 2^664

9'JB&C G,(C'� /�< c.'%%. =C,JBIG,(C'�.K [+/<&% U'++&(.'(&% &+ Q'%+,('­/&% 8(/%%'%JBK L(.�;Z%'%JBK

<&/+%JBK :-&( ;.BC(&'JB& (/%%'%JB& MJB('L+%+&CC&( /4.4>4 A.('% 2^]74 8['�-.�< 0,(�& L&BC+>4

9'C'+E(I9.H.;'�K g('&H /�< F/%%+.++/�H 8(/%%'%JB>K 8(:J*%&'+'H \&(-/�H L:( R'(1. U&,�B.(<+K =&(C'�K

9,%*./ 2^6@4
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