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O&()HN'KG*+ GK+ JT$FK&G+ 1$&K+ '#+ S$##$'K+ RFG+ K(FI+ #GI+ $FK&GI+ $HH'JG)KI
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9FHN()*+RF$)J+#$+J'I1$&'K'()+JG+I()+S'#I+GK+#GI+&GHNG&HNGI+RFT'#+S$'I$'K
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H$&+ IT'#+)TLK$'K+ 1$I+ I$M$)K*+ '#+ G)+ H()MG)$'K*+ $F+ %(')I+ '#+ LK$'K
1&$K'RFG*+1&LKG)J$'K3'#*+ I$HN$)K+ O'G)+ RFG+ HGKKG+ RF$#'KL+ LK$'K+ #$
1&G%'\&G+JG+K(FKGI+1(F&+I()+()H#G2

i+qFG+J'$O#G+1GFK3()+O'G)+#GF&+$11&G)J&G+JTFK'#G*+J'I$'K+<NL(J(&G*
1F'IRFT'#I+)G+I()K+1$I+IGF#G%G)K+G)+LK$K+JTLH&'&G+H#$'&G%G)K+F)G+#GKK&G
JT$SS$'&GI+$MGH+F)G+(&KN(W&$1NG+JLHG)KG+g

p+ qFG#+ %$#NGF&*+ GY1#'RF$'K+ ;$I'%'&*+ RFG+ %()+ OG$F+ H(FI')+ IT'%$W')G
RFT()+)G+1GFK+1$I+M'M&G+$'##GF&I+RFTU+7$&'I*+RFG#I+IG&M'HGI*+I$)I+HG#$*
'#+&G)J&$'K+U+%()+()H#G+d+%$'I+RFT$KKG)J&G+JG+O()+JTF)+%()(%$)G+RF'*+J\I
#G+ZGFJ'*+)G+1G)IG+RFTU+S'#G&+#G+I$%GJ'+I('&+U+7$&'I*+J'I1(I$)K+K(FK*
JL&$)WG$)K+ K(FK+ J$)I+HG+ OFK+ F)'RFG*+ GK+ RF'*+ JF+ #F)J'+ %$K')+ $F+ ZGFJ'*
&GIKG+ G)W(F&J'+ J$)I+ #GI+I(FMG)'&I+ JG+ #$+ Z(F&)LG+ JF+ J'%$)HNG+ 1$IILG+ U
7$&'I2+l

?GI+ %\&GI+ )G+ S$'I$'G)K+ RFG+ JLMG#(11G&+ HGI+ JGFY+ KN\%GI+ G)+ #GI
G)Z(#'M$)K+ d+ %$'I*+ $F+ #'GF+ JG+ H()M$')H&G+ >2+ F#S&$)*+ HG##G3H'+RFG
<NL(J(&G+IGF#+1(FM$'K+^K&G+I()+IGH()J*+HG##G3#U+RFG+;$I'%'&+IGF#+LK$'K
F)+ M&$'+ S'#I+ 1(F&+ #F'*+ G##GI+ #T$M$'G)K+ 1#FKmK+ J'I1(IL+ U+ H&('&G*+ JG
<NL(J(&G*+HG+RFG+J'I$'K+#$+%\&G+JG+;$I'%'&*+GK+JG+;$I'%'&+HG+RFG+J'I$'K
HG##G+ JG+ <NL(J(&G*+ HTGIK3U3J'&G+ RFTG)+ &L$#'KL*+ '#+ )G+ 1(FM$'K+ 1$I+ 1#FI
H(%1KG&+IF&+#TF)+RFG+IF&+#T$FK&G*+)'+1(F&+#G+1&LIG)K+)'+1(F&+#T$MG)'&2

 G+ #U*+ HNG[+ #F'*+ JGI+ J'I1(I'K'()I+ U+ #GF&+ LW$&J*+ RF'+ LK$'G)K
1&LH'IL%G)K+K(FK+$FK&GI+RFG+HG##GI+RFG+HN$HF)G+JTG##GI+$M$'K+I'+]1&G%G)K
1(F&IF'M'GI+ V+ IGI+ )GMGFY*+ &'G)+ RFG+ IGI+ )GMGFY+ d+ )F##G%G)K+ GK+ U+$FHF)



1(')K+JG+MFG+JGI+S'#I2

!K+%^%G*+J$)I+IGI+1&(HLJLI+U+#GF&+LW$&J*+()+1(FM$'K+S$H'#G%G)K+M('&
RFT'#+$M$'K+KG)F+U+HG+RFG+HGKKG+J'IK')HK'()+SXK+LM'JG)KG+1(F&+K(FI*+H$&*
%$#W&L+#GI+I(##'H'K$K'()I+JG+K(FK+WG)&G*+J'&GHKGI+GK+JLK(F&)LGI*+J()K+()
#T$M$'K+G)MG#(11L*+'#+)T$M$'K+Z$%$'I+H()IG)K'+U+#GI+#(WG&+$F+HN]KG$F+(o
HG1G)J$)K+ #GI+ $11$&KG%G)KI+ )G+ %$)RF$'G)K+ 1$I*+ )'+ U+ #GF&+1G&%GKK&G+ JG
1$&K$WG&+I$+M'G+')K'%G*+I'+K&'IKG+GK+I'+I(#'K$'&G+RFTG##G+SXK2

i+ rG+ )G+ MGFY+ )'+ RFG&G##GI+ )'+ Z$#(FI'GI+ $FK(F&+ JG+ %('+ l*+ $M$'K3'#
K(FZ(F&I+&L1()JF2

!K*+ 1$&K$)K+ JG+ #U*+ '#+ $M$'K+ J())L+ U+ <NL(J(&G+ #$+ %$'I()+ RFT'#
N$O'K$'K+ #F'3%^%G+ $M$)K+ JG+ S$'&G+ H()IK&F'&G+ I()+ HN]KG$F*+ GK+ U+ ;$I'%'&
HG##G+JG+#T$)H'G)+HNGS+JG+#$+H(%1K$O'#'KL+RFG+>(%O#GFY+&G%1#$f$'K2

8FII'+ #GF&+ IF&1&'IG+ $M$'K3G##G+ LKL+ M'MG+ GK+ #GF&+ ')J'W)$K'()
GY$I1L&LG*+ RF$)J+ F)G+ LK&$)W\&G*+ F)G+ W$%')G*+ F)G+ O(NL%'G))G+ ITLK$'K
')IK$##LG+J$)I+HG+HN]KG$F+(o+'#I+)TG)K&$'G)K+RFG+H(%%G+')M'KLI2

qFG+I'W)'S'$'K+HG#$+g

qFTLK$'K+HGKKG+1GK'KG+S'##G+g

qFG+JGM$'K3()+H&$')J&G+JTG##G+g

;TLK$'K+ HG+ RFG+>%G+ P&GK()GFY+ $M$'K+ JG%$)JL+ U+ I()+ S'#I*+ %$'I+ IGI
&L1()IGI+)G+#T$Q$)K+1$I+I$K'IS$'KG*+G##G+$M$'K+M(F#F+S$'&G+G##G3%^%G+F)G
G)RF^KG+RF'+#TLH#$'&]K2

8&&'MLG+$IIG[+')RF'\KG*+'#+)G+#F'+S$##FK+RFG+1GF+JG+KG%1I+1(F&+IG
&$IIF&G&*+ K$)K+ 7G&&')G+ Z(F$+ O'G)+ #G+ &m#G+ RFG+>##G+ PG#N(%%G+ #F'+ $M$'K
I(FSS#L2

@'+>2+ F#S&$)+)G+M(F#$'K+1$I+$M('&+IGI+)GMGFY+U+JG%GF&G+HNG[+#F'*+'#
)TG)+ LK$'K+ 1$I+ %(')I+ N(I1'K$#'G&*+ GK+ %^%G+ #$&WG%G)K*+ S$IKFGFIG%G)K
N(I1'K$#'G&+1(F&+I$+S$%'##G*+#(&IRFG+I$+IhF&+GK+I$+OG##G3IhF&*+I()+S&\&G
GK+I()+OG$F3S&\&G+MG)$'G)K+#G+M('&+U+>$&$FH(F&K2+ $)I+HGI+(HH$I'()I*+#G
HN]KG$F+ 1&G)$'K+ F)+ $'&+ JG+ S^KG+RF'+ )G+ #F'+ LK$'K+ 1$I+ N$O'KFG#+ V+ #GI
S(F&)G$FY+HN$FSS$'G)K+$F+K'&$WG+S(&HL+d+#GI+J(%GIK'RFGI+$&O(&$'G)K+#GF&I
#'M&LGI+ d+ #GI+M('KF&GI+ GK+ #GI+ HNGM$FY+ I(&K$'G)K+ JGI+ &G%'IGI+ GK+ JGI
LHF&'GI+$MGH+#GF&I+N$&)$'I+JG+W$#$+d+GK+#G+I('&*+J$)I+#T(OIHF&'KL*+#GI
N$O'K$)KI+ JF+M'##$WG+ M(Q$'G)K+ S#$%O(QG&+ #G+ HN]KG$F+ JG1F'I+ #G+ &G[3JG3
HN$FIILG+ZFIRFT$FY+ SG)^K&GI+ JGI+ H(%O#GI+ GK+ JG+ 7'HRF'W)Q+ U+ 8%'G)I*
JT8%'G)I+ U+7'HRF'W)Q*+ H'&HF#$'G)K+ #G+ HF'I')'G&+ GK+ #G+ %$eK&G+ JTNmKG#
HN$&WLI+JGI+$11&(M'I'())G%G)KI2

7(F&+ &GHGM('&+>%G+ P&GK()GFY*+ ()+ ITLK$'K+ J()H+ H()S(&%L+ U+ #TFI$WG
LK$O#'+ GK+ G)+ JLO$&RF$)K+ U+#$+ W$&G+ JG+ 7'HRF'W)Q*+ G##G+ $M$'K+ K&(FML+ #G
#$)J$F+$MGH+H(HNG&+GK+M$#GK+JG+1'GJ+1(F&+#T$%G)G&+U+>$&$FH(F&K*+H(%%G+G)
JGIHG)J$)K+ JG+ M('KF&G+ G##G+ $M$'K+ K&(FML+ P$IK'G)+ 1(F&+ #$+H()JF'&G+ U
#T$11$&KG%G)K*+K(FZ(F&I+#G+%^%G*+RF'+#F'+LK$'K+&LIG&ML+$F+1&G%'G&+LK$WG2

>$'I+%$#W&L+HG#$*+#$+M'G+JG+K&$M$'#+JG+>2+ F#S&$)+GK+JG+IGI+)GMGFY*
%^%G+HG##G+JG+;$I'%'&*+)T$M$'K+LKL+%(J'S'LG+G)+&'G)+V+'#+MG&&$'K+I$+IhF&
$FY+NGF&GI+JGI+&G1$I*+'#+1$IIG&$'K+#$+I('&LG+$MGH+G##G*+&'G)+JG+1#FI*
#GI+ $SS$'&GI+ $M$)K+ K(FK+ d+ RF$)K+ $F+ S'#I+ GK+ $F+ )GMGF*+'#+ G)+ IG&$'K+ JG
%^%G+ 1(F&+ GFY*+ '#I+ JLZGF)G&$'G)K+ GK+ Je)G&$'G)K+ $F+HN]KG$F*+ (o+ '#I
&GIKG&$'G)K+#G+I('&+$FII'+K$&J+RFT'#I+M(FJ&$'G)K*+%$'I+HG+IG&$'K+K(FK+V
I$H&LGI+#GI+NGF&GI+JG+OF&G$F2

@$H&LGI+ 1(F&+ #GI+ )GMGFY*+ G##GI+ #TLK$'G)K+ $FII'+ 1(F&+ >2+ F#S&$)+ GK
1$&+H()ILRFG)K+1(F&+7G&&')G*+JG+I(&KG+RFG+>%G+P&GK()GFY+)T$M$'K+1$I+1F
(&W$)'IG&+ GK+ 1(F&IF'M&G+ I()+ G)RF^KG+ IF&+ i+ #$+ O(NL%'G))G+ l+ H(%%G+ G##G
#T$F&$'K+M(F#F2

)KG&&(WG&+ P$IK'G)+ GK+ #GI+ SG%%GI+ JG+ HN$%O&G*+ $##G&+ HNG[+ "&$)f('IG





)'$'I*+O'G)+IX&+RFG+ZG+)G+JG%$)JG+RFTU+M(FI+&G)J&G+#GI+%^%GI+IG&M'HGI
RFG+sF'##$F%G2+l

!##G+ I(F#'W)$+ HGI+ JG&)'G&I+ %(KI+ JG+ S$f()+ U+ #$'IIG&+ G)KG)J&G+ RFT()
1(FM$'K+K(FK+#F'+JG%$)JG&2

i+rG+J'I$'I+O'G)+RFG+M(FI+LK'G[+')KG##'WG)KG*+&G1&'K+>%G+P&GK()GFY*
GK+ZG+H&('I+RFG+)(FI+1(FM()I+H(%1KG&+IF&+M(FI2

p+ (FI+)T$MG[+RFTU+H(%%$)JG&*+%$J$%G2

p+ <(FK+ JT$O(&J*+ HG+ RFT'#+ S$FK*+ HTGIK+ RFG+ M(FI+ I(QG[+ $KKG)K'MG+ U
MG'##G&+IF&+#$+I$)KL+JG+%()+S&\&G+GK+U+1&G)J&G+K(FKGI+#GI+1&LH$FK'()I
1(II'O#GI+1(F&+RFT'#+)G+W$W)G+1$I+F)+H(F1+JG+S&('J+RF'+1GFK+^K&G+%(&KG#*
G)+ #F'+ J())$)K+ F)G+ JG+ HGI+ H()WGIK'()I+ 1F#%()$'&GI*+$FYRFG##GI+ '#+ GIK
IFZGK*+(F+RF'+$WW&$MG+I$+O&()HN'KG2+@$MG[3M(FI+RFG+I'+HGKKG+O&()HN'KG+IG
WFL&'II$'K*+ ()+ 1(F&&$'K+ #T(1L&G&+ GK+ #F'+ &G)J&G+ #$+MFG+ g+ @()WG[+ RFG##G
Z('G+HG+IG&$'K+1(F&+)(FI+K(FI2+l

;GKKG+S('I*+7G&&')G+&L1()J'K+S&$)HNG%G)K+V

i+>('+$FII'*+ZG+IG&$'I+O'G)+NGF&GFIG2

p+ ;GKKG+ 1$&(#G+ 1&(FMG+ M(I+ O()I+ IG)K'%G)KI*+ %$'I+ M(FI*+ I'
&GH())$'II$)KG+RFG+M(FI+I(QG[+JG+HG+RFT()+S$'K+1(F&+M(FI*+M(FI+)T^KGI
1$I+JG+#$+S$%'##G2+l

!##G+&G1&'K+I()+$'&+)'$'I2

i+P'G)+IX&*+%$'I+f$+)TG%1^HNG+1$I+RFG+ZG+I('I+$KK$HNLG+U+>2+ F#S&$)*
M(FI+1(FMG[+%G+H&('&G2

p+ rFIKG%G)K*+ M(FI+ 1(FMG[+ )(FI+ 1&(FMG&+ M(K&G+ $KK$HNG%G)K+ 1$&+ HGI
I(')I+JG+K(FK+')IK$)K+RFG+ZG+M(FI+')J'RF$'I*+%$'I+G)H(&G+O'G)+%'GFY2+>()
S&\&G+ )T$+ 1$I+ OGI(')+ IGF#G%G)K+ JT^K&G+ 1&LIG&ML+ JF+ S&('J*+ '#+ $+ OGI(')
$FII'+JT^K&G+JLSG)JF+H()K&G+#GI+L%(K'()I+O&FIRFGI+RF'*+G)+#G+IF&1&G)$)K*
1(F&&$'G)K+#G+KFG&2+8')I'*+HGI+%GII'GF&I+%G+J'I$'G)K+RFTG)+HG+%(%G)K+'#
S$'I$'K+S$'&G+&GHNG&HNGI+IF&+&GHNG&HNGI+J$)I+#GI+ )JGI+1(F&+(OKG)'&+JGI
)(FMG##GI+JG+I()+S'#I*+)(K&G+HNG&+!J%()J2+l

!##G+S'K+F)G+1$FIG*+%$'I+')FK'#G%G)K*+H$&+7G&&')G+)G+&L1()J'K+1$I+U
HGKKG+(FMG&KF&G*+O'G)+HG&K$')G+RFG+i+HGI+%GII'GF&I+l*+HTGIK3U3J'&G+#GI
JGFY+ H(FI')I*+ )T$M$'G)K+ 1$I+ 1F+ 1$&#G&+ JG+ HGI+ &GHNG&HNGI+U+ >%G







i+"$'&G+K(FK+HG+RFTG##G+1(F&&$'K+1(F&+>2+ F#S&$)+l+)G+I'W)'S'$'K+1$I
JF+ K(FK*+ $FY+ QGFY+ JG+ 7G&&')G*+ HG+ RFG+>%G+ P&GK()GFY+ $M$'K+ H&F
H(%1&G)J&G+d+$FII'+IG+W$&J$3K3G##G+JG+Z$%$'I+J'&G+F)+%(K+U+;$I'%'&+JGI
&GHNG&HNGI+RF'+IG+1(F&IF'M$'G)K+$FY+ )JGI+GK+G)+8)W#GKG&&G2

!K+HG1G)J$)K*+RF$)J+'#+#$+&G)H()K&$'K+IGF#G*+;$I'%'&+$M$'K+F)G+S$f()
JG+#$+&GW$&JG&+RF'+$F&$'K+JX+1&(M(RFG&+#GI+H()S'JG)HGI2

>$'I+ RFG##GI+ H()S'JG)HGI+ GXK3G##G+ 1F+ S$'&G*+ $#(&I+ %^%G+RFTG##G+ IG
SXK+JLH'JLG+U+&(%1&G+#G+I'#G)HG+RFG+>2+ F#S&$)+#F'+$M$'K+H(%%$)JL+g

!##GI+ LK$'G)K+ $FII'+ M$WFGI+ RFG+ H()K&$J'HK('&GI*+ #GI+ )(FMG##GI+ RF'
$&&'M$'G)K+ JG+  $jj$*+ JG+  GN&$+ GK+ JG+ ?()J&GI*+ IF&K(FK+ G##GI+ LK$'G)K
')H(%1#\KGI*+ $MGH+ JGI+ K&(FI+ RF'+ 1$&$'II$'G)K+ J'SS'H'#GI+ U+ H(%O#G&*
IF&K(FK+1(F&+#GI+K&('I+JG&)'\&GI+$))LGI2+>$'I+HG#$+)G+JLIGI1L&$'K+1$I+>2
F#S&$)+GK+)TLO&$)#$'K+1$I+I$+S('2+i+A(FI+$M()I+S$'K+#G+1#FI+J'SS'H'#G*

J'I$'K3'#+ RFG#RFGS('I*+ 1F'IRFG+ )(FI+ $M()I+LH#$'&L+ #GI+ KG%1I+ #GI+ 1#FI
L#('W)LI+ d+ H(%%G)K+ #$+ #F%'\&G+ )G+ IG+SG&$'K3G##G+1$I+IF&+HGFY+RF'+I()K
1&\I+JG+)(FI+g+F)+Z(F&+(F+#T$FK&G+#G+S'#+IG+&$KK$HNG&$+GK+$#(&I+'#+)TQ
$F&$+1#FI+RFTU+#G+IF'M&G2+l

@'+ JG+ HG+ HmKL+>%G+ P&GK()GFY+ )T$M$'K+ WF\&G+ &LFII'*+ $F+ %(')I+ )TG)
$M$'K3'#+ 1$I+ LKL+ JG+ %^%G+1(F&+ #GI+ I(')I+ RFTG##G+ $M$'K+ &GH(%%$)JL+ U
7G&&')G+ JG+ J())G&+ U+ >2+ F#S&$)2+ rFIRFG3#U+ 7G&&')G+ )G+ IG+ IG&$'K+ 1$I
1G&%'I*+ #GI+ Z(F&I+ JG+ 1#F'G*+JG+ &G#GMG&+ #$+ H$1(KG+ JF+ 1N$LK()*+ )'+ #GI
Z(F&I+ JG+ S&('J+ (F+ JG+ O&(F'##$&J*+JG+&$11G#G&+U+>2+ F#S&$)+RFT'#+LK$'K
1&FJG)K+U+#F'+JTG)J(IIG&+F)+1$&JGIIFI*+(F+JG+)(FG&+F)+S(F#$&J+$FK(F&+JG
I()+ H(F*+ 1$I+ 1#FI+ RFTG##G+)T$F&$'K+ (IL*+ RF$)J+ #GI+ I('&LGI+ LK$'G)K
S&$eHNGI*+SG&%G&+#GI+SG)^K&GI+JF+H$O')GK+d+%$'I+JF+%(%G)K+RFTG##G+$M$'K
LKL+ $MG&K'G+ 1$&+>%G+P&GK()GFY+RFG+#G+S&('J*+#TNF%'J'KL*+#G+O&(F'##$&J*
#$+ 1#F'G+ 1(FM$'G)K+$WW&$MG&+#$+%$#$J'G+JG+>2+ F#S&$)*+G##G+)G+ITLK$'K
1#FI+#$'IIL+$&&^KG&+1$&+HGI+IH&F1F#GI+GK+HGI+K'%'J'KLI2

>$')KG)$)K*+G##G+)G+%()K$'K+1#FI+G)+M('KF&G*+RFG#+RFG+SXK+#G+KG%1I*
I$)I+MG'##G&+U+HG+RFG+#G+1$&JGIIFI+IG+K&(FM]K+U+I$+1#$HG+N$O'KFG##G+$MGH
F)+ S(F#$&J+ J$)I+ #$+ 1(HNG*+ GK+ $F+ %(')J&G+ H(F1+ JG+ MG)K+S&$'I*+ G##G+ #G
1(I$'K+ G##G3%^%G+ IF&+ #GI+ L1$F#GI+ JG+ >2+ F#S&$)*+ (F+ #G+ #F'+S$'I$'K
G)J(IIG&2+qFTF)G+W(FKKG+JG+1#F'G+Me)K+U+K(%OG&*+G##G+$&&^K$'K+$FII'KmK*
GK+&G#GM$'K+#$+H$1(KG2+qFG+#$+I('&LG+)G+SXK+1$I+K'\JG+$1&\I+#G+Je)G&*+GK
G##G+&GSFI$'K+JG+I(&K'&2+8F+H(%%G)HG%G)K*+RF$)J+'#I+S$'I$'G)K+F)G+H(F&IG
U+ 1'GJ*+G##G+ $##$'K+ JG+ I()+ 1$I+ (&J')$'&G*+ GK+ '#+ #$+ IF'M$'K+ I$)I+ IG
1#$')J&G*+H$&+ #$+ 1#$')KG+ LK$'K+ 1&LH'IL%G)K+ HG+ RFT'#+ $M$'K+ #G+ 1#FI+ G)
N(&&GF&*+1(F&+#F'3%^%G*+$FII'+O'G)+RFG+1(F&+#GI+$FK&GI+d+%$'I+%$')KG)$)K
RFTG##G+I$M$'K+ RFG+ #$+ %$&HNG+ F)+ 1GF+ M'MG+ #F'+ LK$'K+ F)G+ I(FSS&$)HG
$HH(%1$W)LG+JG+ K(FY*+ JTLK(FSSG%G)K*+ JG+ 1$#1'K$K'()I*+ G##G+ K&(FM$'K
K(FZ(F&I+ JGI+&$'I()I*+ I$)I+ J())G&+ #$+ M&$'G*+ 1(F&+ RFT'#+ )G+ 1XK+ 1$I+ IG
S$K'WFG&*+ GK+ )G+S'K+ RFTF)+ GYG&H'HG+ %(JL&L*+ HG#F'+ 1&LH'IL%G)K+ RF'+ #F'
LK$'K+FK'#G*+)()+)F'I'O#G2

C)G+ $1&\I3%'J'+ RFT'#I+ K&$MG&I$'G)K+ $')I'+ U+ 1'GJ+ #G+ M'##$WG*+ '#I
&G)H()K&\&G)K+>##G+ PG#N(%%G+ RF'+ )G+ M(F#FK+ 1(')K+ 1$IIG&+ I$)I+ I$#FG&+ >2
F#S&$)*+GK+$1&\I+RFG#RFGI+1$&(#GI+JG+1(#'KGIIG+#G+RF'KK$+G)+J'I$)K+V

i+rG+M(FI+#$'IIG+I(FI+#$+W$&JG+JG+M(K&G+8)K'W()G2+l

qFG+ M(F#$'K+ J'&G+ HG#$+ g+ 7G&&')G+ )TG)+ I$M$'K+ &'G)+ GK+ >2+ F#S&$)
RFTG##G+ ')KG&&(WG$+ )G+ #G+ I$M$'K+ 1$I+ J$M$)K$WG2+ 8#(&I+ #G+ I('&+G##G
RFGIK'())$+#T')IK'KFK&'HG+RF'+#F'+GY1#'RF$+HG+RFTLK$'K+HGKKG+8)K'W()G*
G)+ #F'+ S$'I$)K+ #'&G+ $MGH+ F)+ H(%%G)K$'&G+ $11&(1&'L+ U+ I$+ ZGF)G
')KG##'WG)HG*+'W)(&$)KG+JGI+HN(IGI+JG+#T$)K'RF'KL*+#TP#$D!&Q&R-1-"!+JG
@(1N(H#G+d+GK+#GI+Z(F&I+IF'M$)KI+$O$)J())$)K+#G+M-.*&#.&E-"#!*+7G&&')G
&GH(%%G)f$+HGKKG+#GHKF&G+1(F&+>2+ F#S&$)+RF'+ITG)+%()K&$+L%F*+IG)I'O#G
IF&K(FK+U+HG+RF'+IT$11#'RF$'K+U+I$+1&(1&G+I'KF$K'()2



i+;TGIK+M&$'*+J'K3'#*+RFG+KF+GI+F)G+8)K'W()G+1(F&+%('*+GK+%^%G+1#FI*
1F'IRFG+ 8)K'W()G*+ S'##G+ JF+ %$#NGF&GFY+ £J'1G*+ JGM$'K+ IGI+ I(')I+GK+ I$
KG)J&GIIG+U+I()+1\&G2+l

7$&+#U*+7G&&')G+M'K+RFG#+HNG%')+G##G+$M$'K+S$'K+J$)I+#T$SSGHK'()+JG
>2+ F#S&$)+ RF'+ )T$M$'K+ 1$I+ 1(F&+ N$O'KFJG+ JG+ IG+ &L1$)J&G+ G)+ GSSFI'()2
!##G+G)+SFK+I'+O(F#GMG&ILG+RFG+#F'+1&G)$)K+#$+%$')*+G##G+#$+#F'+O$'I$2

i+=F'*+J'K3'#*+KF+GI+F)G+O())G+S'##G2+l

!K+#F'+%GKK$)K+#$+%$')+IF&+#$+K^KG*+'#+$Z(FK$+V

i+>^%G+RF$)J+%()+S'#I+IG&$+JG+&GK(F&*+KF+)G+)(FI+RF'KKG&$I+1$I*+'#
I$F&$+&GH())$eK&G+HG+RFG+KF+$I+LKL+1(F&+%('2

p+rG+IF'I+I'+1GF+GK+ZG+M(FJ&$'I+^K&G+K$)K2

p+rG+#F'+J'&$'+HG+RFG+KF+$I+LKL*+GK+JT$'##GF&I+'#+#G+MG&&$+O'G)*+H$&
HTGIK+F)+N(%%G+JG+HhF&+RFG+%()+S'#I2+l

P'G)+I(FMG)K+'#+ITLK$'K+GY1&'%L+J$)I+HGI+KG&%GI+(F+JT$FK&GI+JF+%^%G
WG)&G+IF&+HG+S'#I*+GK+K(FZ(F&I+G##G+$M$'K+GF+#$+1G)ILG+JG+#F'+JG%$)JG&
H(%%G)K*+ $MGH+ HGI+ IG)K'%G)KI*+ '#+ $M$'K+ 1F+ IG+ %()K&G&+ I'+ ILM\&G*+%$'I
HN$RFG+ S('I*+ #GI+ 1$&(#GI+ ITLK$'G)K+ $&&^KLGI+ J$)I+ I$+ W(&WG+ IG&&LG+1$&
#TL%(K'()+V+HTLK$'K+HN(IG+I'+W&$MG+1(F&+G##G+JT$O(&JG&+F)+1$&G'#+IFZGK2

;G1G)J$)K+ HG+ I('&3#U*+ G)H(F&$WLG+ 1$&+ HG+ RF'+ MG)$'K+ JG+ IG+ 1$IIG&*
G##G+IG+IG)K'K+1#FI+S(&KG+d+Z$%$'I+(HH$I'()+ITLK$'K3G##G+1&LIG)KLG+1#FI
S$M(&$O#G+V+G##G+LK$'K+IGF#G+$MGH+>2+ F#S&$)*+J$)I+I()+H$O')GK+(o+Z$%$'I
1G&I())G+)TG)K&$'K+I$)I+^K&G+$11G#L*+$II'IG+1&\I+JG+#F'*+I(FI+#$+#F%'\&G
JG+#$+#$%1G*+JGM$'K3G##G+NLI'KG&+1#FI+#()WKG%1I+g

!##G+)G+#G+H&FK+1$I+V

i+ (F#G[3M(FI+ %G+ 1G&%GKK&G*+ J'K3G##G*+ #G+ HhF&+ $)W('IIL+ GK+ #$+M('Y
S&L%'II$)KG*+JG+M(FI+JG%$)JG&+F)G+HN(IG+RFG+ZG+)G+H(%1&G)JI+1$I*+GK+U
#$RFG##G+ZG+1G)IG+U+HN$RFG+')IK$)K+I$)I+(IG&+G)+1$&#G&+g

p+ 'I2

p+;G+RFG+ZG+)G+H(%1&G)JI+1$I*+HTGIK+RFT$'%$)K+M(K&G+S'#I+H(%%G+M(FI
#T$'%G[*+M(FI+$QG[+1F+M(FI+IL1$&G&+JG+#F'2

p+ ;TGIK+ RFTU+ K()+ ]WG+ ()+ )G+ H(%1&G)J*+ ()+ )G+ IG)K+ RFG+ HG+ RF'+ GIK
$SSGHK'()*+I$)I+$M('&+H()IH'G)HG+JF+JGM('&+V+(&+%()+JGM('&+JG+1\&G+%G
S$'I$'K+F)G+#('+JT'%1(IG&+U+%()+S'#I*+H(F1$O#G+JG+S$FKGI+RF'+1(FM$'G)K
#TG)K&$e)G&+#(')*+ F)G+ 1F)'K'()+ RF'+ IG&$'K+ F)G+ #Gf()2+ #+ S$##$'K+ RFT'#
GXK+ #$+ 1&GFMG+RFG+ %$+ M(#()KL+ LK$'K+ $F3JGIIFI+ JG+ #$+ I'G))G+ d+ HTGIK
1(F&RF('+ZG+#TG)M(Q$'+$FY+ )JGI*+(o+ZT$M$'I+#T')KG)K'()+JG+)G+#G+KG)'&
RFG+ 1GF+ JG+KG%1I*+GK+(o+ZG+#F'+J())$'I+F)G+I'KF$K'()+RF'+%L)$WG$'K+I$
J'W)'KL*+1F'IRFT'#+ LK$'K+ #G+ &G1&LIG)K$)K+ JG+ %$+ %$'I()2+ 7(FM$'I3ZG
1&LM('&+RFT'#+ITL1&G)J&$'K+JG+HGKKG+%'IL&$O#G+H&L$KF&G*+GK+IG+#$'IIG&$'K
G)K&$e)G&+J$)I+F)+%$&'$WG+S(F*+$OI(#F%G)K+S(F+g

p+>$'I+#G+1\&G+"'#JGI+J'K+RFG+HG##G+RFT'#+$+L1(FILG+)TLK$'K+1(')K
F)G+%'IL&$O#G+H&L$KF&G2

p+!##G+G)+LK$'K+F)G*+1F'IRFTG##G+$+$HHG1KL+F)+%$&'$WG+)F#+G)+"&$)HG*
GK+J\I+#(&I+ZG+)G+1(FM$'I+1$I+#$+&GH())$eK&G+1(F&+%$+S'##G*+1$I+1#FI+RFG
ZG+)G+1(FM$'I+&$11G#G&+%()+S'#I+1&\I+JG+%('*+K$)K+RFT'#+)G+IG+IG&$'K+1$I
IL1$&L+JTG##G+d+HTGXK+LKL+%$)RFG&+U+%()+JGM('&+JG+1\&G*+G)+%^%G+KG%1I
RFT$OJ'RFG&+ %$+M(#()KL*+ GK+ F)+ N(%%G+ H(%%G+ %('+ )G+ 1GFK+ 1$I+ G)+ $&&'MG&
#U+d+ZG+MGFY+HG+RFG+ZG+J('I*+GK+)G+K&$)I'WG+1$I+1#FI+IF&+#$+M(#()KL+RFG
IF&+#G+JGM('&2+l

#+J'K+HG#$+$MGH+F)G+SG&%GKL+JT$HHG)K+RF'+W#$f$+7G&&')G+d+1F'I*+K(FK
JG+IF'KG+'#+1(F&IF'M'K+V



i+ >$')KG)$)K*+ KF+ 1GFY+ KG+ JG%$)JG&+ H(%%G)K*+ )T$Q$)K+ 1$I+ M(F#F
&GHGM('&+ %()+ S'#I+ $1&\I+ I()+ %$&'$WG*+ ZG+ MGFY+ 1&LIG)KG%G)K+ #G+ &$11G#G&
1&\I+ JG+ %('2+ ;TGIK+ RFG+ #GI+ H()J'K'()I+ )G+ I()K+ 1#FI+ $FZ(F&JTNF'+ HG
RFTG##GI+ LK$'G)K+ U+ HGKKG+ L1(RFG2+ 81&\I+ K&G'[G+ $))LGI+ JG+ HG+ 1&LKG)JF
%$&'$WG*+%()+S'#I+J('K+^K&G+$FII'+#$I+JG+HGKKG+H&L$KF&G+RFG+JG+#$+M'G
%'IL&$O#G+ RFTG##G+ #F'+ $+ S$'K+ %G)G&+ 1&\I+JTG##G2+  T$FK&G+ 1$&K*+ #GI
H()J'K'()I+ 1(F&+ %('+ I()K+ HN$)WLGI+ $FII'+ V+%$+ I$)KL+ GIK+ #(')+ JT^K&G
&GIKLG+HG+RFTG##G+LK$'K*+ZG+IF'I+%$#$JG*+ZG+IF'I+$MGFW#G*+GK+ZG+)G+1GFY
&GH(FM&G&+#$+MFG+RFG+1$&+F)G+(1L&$K'()+RFT()+)G+&'IRFG&$+RFG+I'+ZG+IF'I
J$)I+ F)+ LK$K+ JG+ H$#%G+ #F'+$IIF&$)K+JGI+HN$)HGI+IL&'GFIGI+JG+&LFII'KG2
qF$)J+ %()+ S'#I+ I$F&$+ HG#$*+H&('I3KF+ RFT'#+ NLI'KG&$+ U+ RF'KKG&+ HGKKG
SG%%G*+U+#$RFG##G+JT$'##GF&I+ZT$IIF&G&$'+#$+M'G+#$+1#FI+#$&WG+$')I'+RFTU
I$+S'##G+g+@'+ZG+#T$'%G*+'#+%T$'%G+$FII'+d+RFG+JG+S('I+$3K3'#+K(F&)L+IGI
&GW$&JI+MG&I+ >$&$FH(F&K*+ RFG+ JG+ &GW&GKI+ )T$3K3'#+ 1$I+ L1&(FMLI+ d+ RFT'#
$11&G))G+#$+ML&'KL*+KF+#G+MG&&$I+$HH(F&'&2

p+ #+JGM&$'K+J()H+RF'KKG&+I$+SG%%G+GK+I$+S'##G+g

p+ #+)T$+1$I+JG+SG%%G*+'#+)T$+1$I+JG+S'##G2

p+ ?G+ 1\&G+ "'#JGI+ J'K+ RFT'#+ $+ LKL+ %$&'L+ J$)I+ #$+ HN$1G##G+ JG+ #$
%'II'()+1$&+#G+1\&G+?GH#G&H2

p+ ;G+ %$&'$WG+ GIK+ )F#+ G)+ "&$)HG+ 1(F&+ $M('&+ LKL+ H()K&$HKL
H()K&$'&G%G)K+U+#$+#('2

p+>$'I+$FY+ )JGI*+GIK3'#+)F#+$FII'+g

p+rG+#G+SG&$'+H$IIG&+U+9(%G2

p+>$'I+I$+S'##G+g

p+?$+#('+)G+&GH())$eK+1$I+HGKKG+S'##G2

p+?$+#('+GIK3G##G+K(FK+g

p+qFG+MGFY3KF+J'&G+g

p+qFG+HG+)TGIK+1$I+#$+#('+RF'+S$'K+RFT()+$'%G+(F+RFT()+)T$'%G+1$I
IGI+G)S$)KI*+IGI+1$&G)KI2+;G+)TLK$'K+1$I+G)+MG&KF+JG+#$+#('+RFG+ZT$'%$'I
%()+ 1$FM&G+ 1$1$*+ %$'I+ 1$&HG+ RFT'#+ LK$'K+ O()*+ KG)J&G*+$SSGHKFGFY*
$KKG)K'S+ 1(F&+ %('*+ 1$&HG+ RFG+ ZTLK$'I+NGF&GFIG+ RF$)J+ '#+ %TG%O&$II$'K*
Z(QGFIG+RF$)J+'#+%G+J'I$'K+JG+J(FHGI+1$&(#GI+(F+RFT'#+%G+&GW$&J$'K+$MGH
F)+ I(F&'&G+ d+ GK+ 1$&HG+ RFG+ ZG+)T'%$W')$'I+ 1$I+ RFT'#+ Q+ GXK+ &'G)+ JG
%G'##GF&+ RFG+ JT^K&G+ $MGH+ #F'3%^%G*+RF$)J+ '#+ )G+ %G+ 1$&#$'K+ 1(')K+ GK
IT(HHF1$'K+ JG+ IGI+ $SS$'&GI2+ !K+ #F'*+ '#+%T$'%$'K+ 1$&HG+ RFT'#+ %T$M$'K
L#GMLG*+1$&HG+RFT'#+%G+J())$'K+IGI+I(')I*+I()+$SSGHK'()*+GK+1#FI+G)H(&G
ZG+H&('I+O'G)*+1$&HG+RFT'#+IG)K$'K+RFG+ZG+#T$'%$'I+JG+K(FK+%()+HhF&2+?$
#('+)T$M$'K+&'G)+U+M('&+#U+JGJ$)I+d+ZG+)G+%G+JG%$)J$'I+1$I+I'+HTLK$'K+#$
#('+ RF'+ #G+ S$'I$'K+ %()+ 1\&G*+ H$&+ ZTLK$'I+ O'G)+ HG&K$')G+ RFG+ HTLK$'K
#T$SSGHK'()+RFG+)(FI+$M'()I+#TF)+1(F&+#T$FK&G2

p+=o+MGFY3KF+G)+MG)'&+g

p+ 7$&J())G[3%('+ I'+ ZG+ J'I+ JGI+ 1$&(#GI+ RF'+ M(FI+ 1$&$'IIG)K
JL&$'I())$O#GI*+%$'I+ZG+1$&#G+K(FK+N$FK*+H(%%G+ZG+1G)IG*+H(%%G+ZG+IG)I2

p+!K+HTGIK+1(F&+HG#$+RFG+ZG+KTLH(FKG*+1$&HG+RFG+KGI+1$&(#GI*+1(F&
1GF+ GY1L&'%G)KLGI+ RFTG##GI+ I('G)K*+ I()K+ $F+ %(')I+ HG##GI+ JTF)G+ O())G
S'##G2

p+!N+O'G)*+%()I'GF&*+ZTG)+MGFY+MG)'&+U+HGH'*+HTGIK+RFG+I'+M(FI+$'%G[
M(K&G+S'#I+GK+M(F#G[+#T$M('&+1&\I+JG+M(FI*+#F'+JG+I()+HmKL+'#+J('K+$'%G&
I$+S'##G+GK+MGFK+#T$M('&+1&\I+JG+#F'2



p+ !)K&G+ I()+ 1\&G+ GK+ I$+ S'##G*+ '#+ )TNLI'KG&$+ 1$I+ d+ JT$'##GF&I+#G
%$&'$WG+$))F#L*+G##G+)G+IG&$+1#FI+&'G)+1(F&+#F'2+?GI+S'##GI+JG+#T )JG
I()K+1&LH(HGI+d+'#+1(F&&$+O'G)KmK+#$+%$&'G&*+HG+RF'*+$MGH+#$+J(K+RFG+ZG
#F'+$IIF&G&$'*+IG&$+S$H'#G+d+'#+)G+IG&$+J()H+1$I+$IIG[+1GF+IG)IL+1(F&+)G
1$I+ IG+ IL1$&G&+ JTF)G+ S'##G+ RF'*+ G##G*+)TNLI'KG&$'K+ 1$I+ U+ IG+ IL1$&G&
O'G)KmK+ JG+ #F'+ 1(F&+ IF'M&G+ I()+ %$&'2+ T$'##GF&I*+ )(K&G+ M'G+ )TGIK+ 1$I
S$'KG+RFG+JG+IG)K'%G)K*+G##G+#TGIK+$FII'+JT$FK&GI+HN(IGI+RF'+1\IG)K+JTF)
#(F&J+ 1('JI+ IF&+)(I+ JLKG&%')$K'()I+ V+ RF$)J+ !J%()J+ GIK+ 1$&K'+ 1(F&+ #GI
)JGI*+ %$+S(&KF)G+ )TLK$'K+ 1$I+ HG+ RFTG##G+ GIK+ %$')KG)$)K+ d+ RF$)J+ '#

MG&&$*+GK+ZG+#$+#F'+%()K&G&$'*+#$+I'KF$K'()+RFTG##G+#F'+$IIF&G+U+#$+K^KG
JG+#T')JFIK&'G+JG+I()+1$QI*+#T$MG)'&+RFTG##G+#F'+1&(%GK*+$MGH+K(FKGI+#GI
I$K'IS$HK'()I+JGI+&'HNGIIGI+GK+JGI+N())GF&I*+HG+)G+IG&$+1$I+F)G+1GK'KG
%(&'H$FJG+RF'+#T$&&^KG&$2

p+>$'I+HGKKG+1GK'KG+%(&'H$FJG+)TGIK+1GFK3^K&G+1$I+$FII'+N(&&'O#G+RFG
M(FI+#T'%$W')G[2

p+C)G+:')J(FG2

p+ ?GI+ #'M&GI+ RFG+ ZG+ M(FI+ #'I$'I+ J'IG)K+ RFG+ #GI+ :')J(FI+ I()K+ G)
%(QG))G+1#FI+OG$FY+RFG+#GI+!F&(1LG)I2

p+!Y$WL&$K'()I+JG+M(Q$WGF&I2

p+qFT'#I+()K+#GI+%G%O&GI+I(F1#GI*+#G+M'I$WG+JTF)+(M$#G+1F&*+#GI+QGFY
1&(S()JI+$MGH+F)+&GW$&J+S'G&*+#$+O(FHNG+J'IH&\KG*+#$+1NQI'()(%'G+J(FHG+d
RFT'#I+ I()K+ $J&('KI*+ W&$H'GFY+ J$)I+ #GF&I+ %(FMG%G)KI+ d+RFT'#I+ I()K
I(O&GI*+ 1$K'G)KI*+ H(F&$WGFY+ $F+ K&$M$'#+ d+ RFT'#I+ I()K+$11#'RFLI+ U
#TLKFJGv

p+<F+$I+JG+#$+%L%('&G2

p+ AG+ J('K3()+ 1$I+ &GKG)'&+ HG+ RFT()+ #'K+ g+ !)S')+ '#+ &LIF#KG+ JG+HGI
#'M&GI+ RFTF)G+ :')J(FG+ )TGIK+ 1$I+ S(&HL%G)K+ F)G+ N(&&GF&+ H(%%G+ M(FI+^KGI
J'I1(IL+U+#G+H&('&G2

p+qFG+%T'%1(&KG*+1F'IRFG+ZG+)G+#$+H())$eK&$'+1$I2

p+ >$'I+ I'+ M(FI+ #$+ H())$'II'G[*+ M(FI+ 1(F&&'G[+ 1GFK3^K&G+ M(FI
')KL&GIIG&+U+G##G*+M(FI+$KK$HNG&+U+G##Gv

p+ r$%$'I+ d+ &'G)+ RFTG)+ 1G)I$)K+ U+ G##G+ GK+ U+ I$+ %\&G*+ ZG+ IF'I+ 1&'I
JT')J'W)$K'()2

p+@'+M(FI+#$+H())$'II'G[v+HGKKG+H(#\&G+IT$1$'IG&$'K+1GFK3^K&G2+l

#+IG&&$+#GI+1(')WI+J$)I+F)+%(FMG%G)K+JG+SF&GF&+RF'+K&(FO#$+7G&&')G*
%$'I+RF'+HG1G)J$)K+)G+#F'+H(F1$+1$I+#$+1$&(#G+V

i+rTG)KG)JI+I'+G##G+)TLK$'K+1$I+JF+K(FK+HG+RFG+M(FI+IF11(IG[+d+H$&
G##G+ 1GFK*+ )TGIK3HG+ 1$I*+ ^K&G+ #G+ H()K&$'&G+ JG+ HG+ RFG+M(K&G+ H(#\&G
'%$W')G+V+#G+1\&G+"'#JGI+J'K+RFG+I$+%\&G+LK$'K+J(FLG+JGI+1#FI+HN$&%$)KGI
RF$#'KLI*+')KG##'WG)KG*+O())G*+J(FHGv



p+?G+1\&G+"'#JGI+GIK+F)+O&$MG+1&^K&G+RF'+M('K+#$+M'G+GK+#GI+WG)I
$MGH+K&(1+JT')JF#WG)HG+d+JT$'##GF&I*+'#+)G+#T$+1$I+H())FG*+HGKKG+SG%%G
J()K+'#+1$&#G2

p+ #+J'K+RFT'#+1$&#G+JT$1&\I+#GI+KL%('W)$WGI+JG+K(FI+HGFY+RF'+#T()K
H())FG+ d+ HGI+ KL%('W)$WGI+ JG+ K(FI+ )T()K3'#I+ 1$I+ 1#FI+JT'%1(&K$)HG+ RFG
#T(1')'()+ JTF)+ IGF#+ g+ !)S')*+ I'+ M(FI+ #$+ &GHGM'G[+J$)I+ M(K&G+ %$'I()*
)T$F&$'K3G##G+1$I*+G##G*+M(K&G+1GK'KG3S'##G*+JGI+I(')I+1#FI+')KG##'WG)KI
RFG+HGFY+RFG+ZG+1GFY+$M('&*+%('+g

p+AG+1$&#G+1$I+H()K&G+K('2

p+ rG+ )G+ 1$&#G+ )'+ 1(F&+ )'+ H()K&G+ %('*+ %$'I+ 1(F&+ HG+ RF'+ GIK+ #$
ZFIK'HGv

p+?$+ZFIK'HG+k



p+<G##G+RFG+ZG+#$+IG)I+d+(F+I'+M(FI+M(F#G[*+1(F&+HG+RFG*+J$)I+%()
'W)(&$)HG*+ZG+H&('I+^K&G+#$+ZFIK'HG2+7&LH'IL%G)K+1$&HG+RFG+I$+)$'II$)HG
GIK+%G)$HLG+GK+H()KGIKLG*+HGKKG+ZGF)G+S'##G+G)+IG+M(Q$)K+$HHFG'##'G*+)G
1(F&&$'K+1$I+)G+1$I+^K&G+L%FG+JTF)G+1&(S()JG+&GH())$'II$)HG2+7(F&+HG#$
IGF#*+G)+JGN(&I+JG+K(FKGI+#GI+$FK&GI+&$'I()I+RF'+#$+1(FIIG&$'G)K*+G##G
M(FI+$'%G&$'K+JG+K(FK+I()+HhF&2+l

!##G+Z('W)'K+#GI+%$')I+G)+#G+&GW$&J$)K+H(%%G+IT'#+1(FM$'K+#$+M('&*
GK+$MGH+F)+L#$)+RF'+J())$'K+U+I$+M('Y+F)+$HHG)K+M'O&$)K+V

i+8N+k+%()I'GF&*+)G+M(F#G[3M(FI+1$I+^K&G+$'%L+1$&+M(K&G+S'##G+g+l

#+IG+#GM$+JTF)+%(FMG%G)K+'%1$K'G)K+V

i+rG+KT$'+J'K+RFTG##G+)G+IG&$'K+Z$%$'I+%$+S'##G2+rG+#$+N$'I*+H(%%G
ZG+N$'I+I$+%\&G+d+G##GI+RF'+%T()K+1&'I+%()+S'#I*+RF'+%G+#G+W$&JG)K2+!IK3
HG+RFG*+I'+G##GI+)G+#T$M$'G)K+1$I+G)I(&HG#L*+'#+)G+IG&$'K+1$I+1&\I+JG
%('+ JG1F'I+ #()WKG%1I+ g+ !IK3HG+ RFTG##GI+ )T()K+1$I+ LKL+ K(FK+ 1(F&+ #F'*
RF$)J+%('+I()+1\&G*+ZG+)TLK$'I+&'G)+g+l

#+ 1$&#$'K+ $MGH+ MLNL%G)HG+ G)+ %$&HN$)K+ U+ 1$I+ I$HH$JLI+ 1$&+I()
H$O')GK*+ G%1(&KL*+ IGH(FL+ 1$&+ F)+ $HH\I+ JG+ H(#\&G+ RFTG##G+ )T$M$'K+ 1$I
G)H(&G+MF2

<(FK+U+H(F1+'#+IT$&&^K$+JGM$)K+G##G+V

i+ >()KG+ U+ K$+ HN$%O&G*+ J'K3'#*+ GK+ 1#FI+ Z$%$'I*+ KF+ G)KG)JI*+1#FI
Z$%$'I*+)G+KG+1G&%GKI+JG+%G+1$&#G&+JG+HGI+%'IL&$O#GI+d+H$&+G)S')+JG+RF('
KG+%^#GI3KF+g+qF'+KT$+HN$&WL+JG+%G+KG)'&+F)+1$&G'#+J'IH(F&I+g+l

C)+%(%G)K+')KG&J'KG*+G##G+IG+&G%'K+V

i+=N+k+1G&I())G*+%()I'GF&*+ZG+M(FI+ZF&G+d+ZT$'+K&$JF'K*+%('+S'##G
I$)I+1$&G)KI*+HG+RFG+%()+HhF&+%G+J'I$'K*+%G+%GKK$)K+U+#$+1#$HG+JG+M(K&G
1GK'KG3S'##G2+l

#+IG+&$J(FH'K*+%$'I+HG+SFK+G)H(&G+JTF)+K()+%G)$f$)K+RFT'#+$Z(FK$+V

i+ @'+ KF+ )G+ MGFY+ 1$I+ RFG+ )(FI+ )(FI+ S]HN'()I*+ JLI(&%$'I+)T$O(&JG
Z$%$'I+ HG+ IFZGK*+ RF'+ %TGIK*+ KF+ #G+ M('I*+ J(F#(F&GFY+ d+ KF+ )G+J('I+ 1$I
%TGY$I1L&G&2

p+ 7$&J())G[3%('*+ J'K3G##G+ #$+ M('Y+ O&'ILG+ 1$&+ #GI+ #$&%GI+ RF'
#TLK(FSS$'G)K*+HG&K$')G%G)K+ZT$F&$'I+JX+%G+K$'&G2

p+ <F+ #T$F&$'I+ JX+ JT$FK$)K+ %'GFY+ RFG+ HG+ RFG+ KF+ $I+ J'K+ LK$'K
')FK'#G2+l+



7(F&+IF11#LG&+$FY+)(FMG##GI+RFG+IGI+H(&&GI1()J$)KI+)G+#F'+J())$'G)K
1(')K*+IF&+#$+M'G+JG+I()+S'#I*+1G)J$)K+#GI+K&('I+JG&)'\&GI+$))LGI*+>2
F#S&$)+ S$'I$'K+ 1$&$eK&G+ J$)I+ #GI+ 1&')H'1$FY+ Z(F&)$FY+ JG+ ;$#HFKK$*+ JG

 $jj$*+ JG+  GN&$*+ JG+ P(%O$Q*+ JG+ ?()J&GI*+ F)G+ $))()HG+ &L1LKLG+ HN$RFG
IG%$')G*+1&(%GKK$)K+RF$&$)KG+#'M&GI+JG+&LH(%1G)IG+U+RF'+1(F&&$'K+S(F&)'&
F)+&G)IG'W)G%G)K*+I'+%')HG+RFT'#+SXK*+%$'I+HG&K$')+HG1G)J$)K+IF&+!J%()J
7$')J$M(')G+ d+GK+ H(%%G+ F)G+ JGI+ #GKK&GI+ RFT'#+ $M$'K+ &GfFGI+ JG+ ?()J&GI
1$&#$'K+ JTF)+1&(ZGK+ JT!J%()J+ JG+ 1$IIG&+ G)+ BWQ1KG+ GK+ 1GFK3^K&G+ G)
<F&RF'G*+ '#+ $M$'K+LKG)JF+ IGI+ ')IG&K'()I+ $F+ ;$'&G*+ U+ 8#GY$)J&'G*+ U
;()IK$)K')(1#G+ V+&'G)+ )G+ JGM$'K+ ^K&G+ )LW#'WL*+ %^%G+ #T'%1(II'O#G*+ %^%G
#T'%1&(O$O#G+ d+JT$'##GF&I+ )TLK$'K3HG+ 1$I+ #T'%1&(O$O#G+ RF'+ JGMG)$'K+ #G
M&$'IG%O#$O#G+J$)I+HGKKG+GY'IKG)HG+H$N(KLG+g

AG+M(F#$)K+1$I+J())G&+I()+$J&GIIG*+HG+RF'+GXK+1F+#TGY1(IG&+U+K(FKGI
I(&KGI+JG+I(##'H'K$K'()I+1#FI+(F+%(')I+%$#N())^KGI*+HTLK$'K+HG##G+JG+I()
O$)RF'G&+U+8%'G)I+RFG+>2+ F#S&$)+$M$'K+')J'RFLG+d+HTLK$'K+J()H+HG#F'3H'
RF'+&GHGM$'K+#GI+#GKK&GI+RFG+#T(SS&G+JGI+%'##G+S&$)HI+1&(M(RF$'K*+GK+RF'
#GI+K&$)I%GKK$'K+U+>$&$FH(F&K2

>$'I+ JG+ HGI+ #GKK&GI+ $IIG[+ )(%O&GFIGI*+ 1$I+ F)G+ IGF#G+ )TLK$'K
IL&'GFIG+d+#$+1#F1$&K+1&(MG)$'G)K+JT$WG)KI+JT$SS$'&GI*+RF'+ITG)W$WG$'G)K
U+S$'&G+JGI+&GHNG&HNGI+J()K+'#I+W$&$)K'II$'G)K+#G+IFHH\I*+I'+()+M(F#$'K
O'G)+#GF&+G)M(QG&+F)G+1&(M'I'()+')J'I1G)I$O#G+$FY+1&G%'\&GI+JL%$&HNGI+d
RFG#RFGI3F)GI+ LK$'G)K+ JG+I'%1#GI+ &(%$)I+ RF'+ IG+ #$)f$'G)K+ J$)I+ F)G
S$)K$'I'G+ M$WFG+ 1&(%GKK$)K+ K(FK+GK+ )G+ J())$)K+ &'G)+ d+ JT$FK&GI+ G)S')
&$H()K$'G)K+ JGI+ S$'KI+&G%()K$)K+U+H')R*+J'Y*+J(F[G+$)I+d+$FHF)G+)G+IG
&G)SG&%$'K+ J$)I+ #GI+K&('I+ JG&)'\&GI+ $))LGI+ S'YLGI+ 1$&+ #T$))()HG*+ 1$I
1#FI+RFTG##G+)G+S(F&)'II$'K+#T')J'H$K'()+1&LH'IG+JG%$)JLG2

;TLK$'K+ 7G&&')G+ RF'+ #'I$'K+ HGI+ #GKK&GI+ (F+ #GI+ K&$JF'I$'K*+ GK+ I'
)F##GI+ RFTG##GI+ SFIIG)K+ WL)L&$#G%G)K*+ G##GI+ )G+ JLH(F&$WG$'G)K+ 1$I+ >2
F#S&$)+GK+)TLO&$)#$'G)K+1$I+I$+S('+V

i+ #+)TQ+$+RFG+#T$))()HG+&L1LKLG+RF'+1&(JF'IG+JG+#TGSSGK+l*+J'I$'K3
'#+K(FZ(F&I2

!K+I$)I+IG+#$IIG&*+'#+&L1LK$'K+#GI+I'G))GI2

C)+ Z(F&+ G)S')+ F)G+ #GKK&G+ J$KLG+ JG+ @G&$ZGM(+ G)+ P(I)'G+ $11(&K$+ F)G
(SS&G+RF'+1$&$'II$'K+1(FM('&+^K&G+1&'IG+G)+H()I'JL&$K'()+V+G##G+LK$'K+G)
%$FM$'I+$)W#$'I*+GK+J'I$'K+RFG+I'+()+M(F#$'K+JL1(IG&+#GI+RF$&$)KG+#'M&GI
1&(%'IGI+ 1$&+ #T')IG&K'()+ JF+M$ !2*+ HNG[+ F)+ O$)RF'G&+ JG+ @G&$ZGM(*+ ()
ITG)W$WG$'K+ U+ S(F&)'&+ JGI+)(FMG##GI+ $FKNG)K'RFGI+ JG+ >2+ !J%()J

<<<;2



7$')J$M(')G+&G%()K$)K+$F+%('I+JG+)(MG%O&G+JG+#$+1&LHLJG)KG+$))LG+V+$F
H$I+ (o+ #T()+$HHG1KG&$'K+ HGKKG+ 1&(1(I'K'()*+ ()+ JGM$'K+ &L1()J&G+ 1(IKG
&GIK$)KG+U+@G&$ZGM(+I(FI+#G+)x+., 2

i+!N+O'G)*+KF+M('I+I'+ZT$M$'I+&$'I()*+ITLH&'$+>2+ F#S&$)*+HTGIK+1&\I
JG+)(FI+#G+%('I+JG+)(MG%O&G2+l

!K+'#+%()K&$+F)G+Z('G+RF'+LK$'K+F)+$MGF+JG+IGI+H&$')KGI+V+HTLK$'K
%$')KG)$)K+ RFT'#+ 1(FM$'K+ $SS'&%G&+ #TGY'IKG)HG+ JT!J%()J+ $MGH+1&GFMGI+ U
#T$11F'+GK+)()+1#FI+IGF#G%G)K+G)+MG&KF+JG+I$+S('+1$KG&)G##G2

7(F&+#$+1&G%'\&G+S('I+JG1F'I+RFG+IGI+&GHNG&HNGI+IG+1(F&IF'M$'G)K*+'#
1$&#$+JG+I()+S'#I+U+IGI+)GMGFY+GK+U+<$#(FG#2

i+ rT$'+ #$+ W&$)JG+ Z('G+ JG+ M(FI+ $))()HG&+ RFG+ ZT$'+ JGI+)(FMG##GI
JT!J%()J+d+'#+LK$'K+G)+P(I)'G+$F+%('I+JG+)(MG%O&G2+l

?TL%('+ SFK+ W&$)J+ RF$)J+ HG+ O&F'K+ IG+ &L1$)J'K+ J$)I+ #G+ 1$QI2+ ;(%%G
K(FZ(F&I+G)+1$&G'##G+H'&H()IK$)HG+()+#T$%1#'S'$+V

i+>2+!J%()J+M$+$&&'MG&+k

p+!IK3HG+1(II'O#G+g

p+@'+M(FI+M(F#G[+G)+$M('&+#$+HG&K'KFJG+&GW$&JG[+#$+%')G+JGI+)GMGFY
GK+JG+<$#(FG#2+l

!)+ &L$#'KL*+ G##G+ LK$'K+ HF&'GFIG+ HGKKG+ %')G+ V+ 1&L(HHF1LG+ HNG[
<NL(J(&G+$FK$)K+RFG+HNG[+;$I'%'&*+$MGH+RFG#RFG+HN(IG+JG+H()K&$')K+d+$F
H()K&$'&G+ L1$)(F'G+ HNG[+ <$#(FG#*+ RF'+ JG1F'I+#()WKG%1I+ $M$'K+ 1&'I
#TN$O'KFJG+ JG+ S$'&G+ GY1&'%G&+ U+ I$+ 1NQI'()(%'G+H(%%G+ U+ IGI+ 1$&(#GI*
1&LH'IL%G)K+#G+H()K&$'&G+JG+HG+RFT'#+1G)I$'K2

;G1G)J$)K+ '#+ Q+ $M$'K+ JGI+ WG)I+ RF'+ )G+ M(F#$'G)K+ 1$I+ H&('&G+ U+ HG
&GK(F&+V

i+ ?G+ M'GFY+ $+ LKL+ K&(1+ JF&+ d+ #G+ S'#I+ )T$M$'K+ 1$I+ %L&'KL+ RFG*+1(F&
RFG#RFGI+JGKKGI*+()+#TG)M(Q]K+$FY+ )JGI+d+%'I+G)+JGN(&I+JG+I$+S$%'##G*
'#+ITG)+GIK+H&LL+F)G+$FK&G+#U3O$I2

p+!K+1F'I*+^K&G+G)+P(I)'G*+G)+<F&RF'G*+RFG#RFG+1$&K+1$&+#U*+HG#$+)G
MGFK+1$I+J'&G+RFT()+GIK+G)+&(FKG+1(F&+>$&$FH(F&K+V+GIK3HG+RFG+#$+&(FKG
JGI+ )JGI+G)+"&$)HG+1$IIG+1$&+#$+P(I)'G+g+l

;GKKG+ &LS#GY'()+ LK$'K+ JG+ PG)J'K+ RF'*+ $MGH+ I()+ I$)W3S&('J+ $)W#$'I*
ZFWG$'K+#GI+HN(IGI+$F+IGF#+1(')K+JG+MFG+1&$K'RFG*+I$)I+Q+%^#G&+$FHF)G
H()I'JL&$K'()+IG)K'%G)K$#G2

i+;(%%G+M(FI+ZG+JLI'&G+#G+&GK(F&+JF+S'#I*+J'I$'K3'#*+HG#$+J())G&$'K
U+#$+%$'I()+F)G+I(#'J'KL+RF'+#F'+%$)RFG*+%$'I+'#+)G+IFSS'K+1$I+RFG+ZG
JLI'&G+F)G+HN(IG+1(F&+RFG+ZTQ+H&('G+d+HTGIK+"&$)f$'I+HG#$*+HG+)TGIK+1$I
8)W#$'I*+GK+%('*+M(FI+I$MG[+V+i+N&( &("&/"01$23 (">+l

rFIKG%G)K+ 1$&HG+ RFG+ HGI+ &LS#GY'()I+ LK$'G)K+ JTF)+ 8)W#$'I*+ G##GI
S$'I$'G)K+N$FIIG&+#GI+L1$F#GI+V+I'+#G+1$K&()+1$&#$'K+JF+&GK(F&+JG+I()
S'#I*+()+1(FM$'K+$M('&+S('+G)+#F'+d+'#+)TLK$'K+1$I+N(%%G+U+ITG%O$##G&*
#G+1$K&()2

i+!)+$SS$'&GI*+(F'+d+%$'I+G)+IG)K'%G)K*+HG+)TGIK+1$I+#T')JFIK&'G#
RF'+1$&#G*+HTGIK+#G+1\&G2+l

n+ HN$RFG+ ')IK$)K+ >2+ F#S&$)+ ITG)K&GKG)$'K+ $MGH+ 7G&&')G+ JG+ IGI
GI1L&$)HGI+V

i+;G+)TGIK+1#FI+RFTF)G+$SS$'&G+JG+KG%1I+V+#$+P(I)'G*+HG+)TGIK+1$I
#T )JG*+F)G+%G&+J$)I+#$RFG##G+()+J'I1$&$eK+d+I'+)(FI+$M()I+JGI+)(FMG##GI
HG&K$')GI+ 1(F&+ #G+ %('I+ JG+ )(MG%O&G*+ G##GI+ )(FI+%GKK&()K+ IF&+ F)G+ 1'IKG



RFT'#+IG&$+S$H'#G+JG+IF'M&G2+l

!K+'#+$M$'K+M(F#F+RFG+7G&&')G+1&eK+J$)I+#$+O'O#'(KN\RFG+#GI+#'M&GI
RF'+ 1$&#$'G)K+ JG+ #$+ P(I)'G*+ HNG&HN$)K+ G)+ GFY*+ I$)I+ Q+ K&(FMG&+ F)G
GY1#'H$K'()+I$K'IS$'I$)KG*+HG+RFG+I()+S'#I+LK$'K+MG)F+S$'&G+J$)I+HG+1$QI
I$FM$WG*+$F+H#'%$K+&FJG*+(o+'#+)TQ+$+)'+H(%%G&HG*+)'+')JFIK&'G2

i+7GFK3^K&G+ITQ+K&(FM$'K3'#+I'%1#G%G)K+G)+1$II$)K*+J'K+7G&&')G2

p+@$)I+J(FKG*+GK+HTGIK+F)+')J'HG+JG+1#FI+1(F&+1&(FMG&+I()+1&(HN$')
&GK(F&+d+JG+1#FI+IT'#+LK$'K+#U+JG+1$II$WG*+'#+IG%O#G+M&$'IG%O#$O#G+RFT'#
)TLK$'K+1$I+$HH(%1$W)L+JG+I$+SG%%G+GK+JG+I$+S'##G*+H$&+#$+P(I)'G+)TGIK
1$I+ F)+ 1$QI+ 1(F&+ #GI+ K(F&'IKGI+ d+ J()H+ '#+ Q+$F&$'K+ IL1$&$K'()+ G)K&G
GFY2+l

;(%%G+ G##G+ )G+ &L1()J$'K+ &'G)+ %$#W&L+ #TG)M'G+ RFTG##G+ G)+ $M$'K*+ '#
ITG)+S]HN$+V

i+<F+)G+J'I+&'G)2

p+;TGIK+RFG+ZG+)T(IG+1$I+)G+1$I+^K&G+JT$HH(&J+$MGH+M(FI2

p+<F+I$'I+O'G)+RFG+ZG+MGFY+RFG+KF+%G+J'IGI+K(FK+HG+RFG+KF+1G)IGI2

p+ (FI+#G+M(F#G[+1(F&+HG&K$')GI+HN(IGI*+M(FI+)G+#G+M(F#G[+1$I+1(F&
JT$FK&GI2+AG+%T$MG[3M(FI+1$I+JLSG)JF+JT$O(&JG&+Z$%$'I+HG+RF'+IG+&$11(&KG
Uv+HGKKG+ZGF)G+S'##G+g+rG+)G+MGFY+1$I+%TGY1(IG&+U+M(FI+S]HNG&2

p+ <F+ )G+ %G+ S]HNG&$I+ 1$I+ G)+ J'I$)K+ #GI+ &$'I()I+ 1(F&+ #GIRFG##GI+ KF
$J%GKI+RFTG##GI+()K+1F+MG)'&+G)+P(I)'G2

p+ T$O(&J+1$&HG+RFG+#$+P(I)'G+)TGIK+1$I+F)+1$QI+')$O(&J$O#G+1(F&+JGI
SG%%GI*+IF&K(FK+RF$)J+HGI+SG%%GI+()K+M(Q$WL+J$)I+#GI+%()K$W)GI+JG+#T )JG
RF'+)G+&GIIG%O#G)K+G)+&'G)+1(F&+#GI+S$K'WFGI+GK+#GI+J$)WG&I+U+HG##GI+JGI
P$#j$)I2+!K+1F'I+JTF)+$FK&G+HmKL*+I'+>2+!J%()J+)G+S$'I$'K+RFG+K&$MG&IG&
#$+P(I)'G*+ZG+)G+M('I+1$I+1(F&RF('+I$+SG%%G+GK+I$+S'##G+)G+#T$F&$'G)K
1$I+$HH(%1$W)L*+1F'IRFG+#GI+#GKK&GI+RFG+M(FI+$MG[+&GfFGI+JGI+J'SSL&G)KGI
H()K&LGI+JG+#T )JG+J'IG)K+RFG+1$&K(FK+G##GI+LK$'G)K+$MGH+#F'2+!)S')+'#+Q
$+G)H(&G+F)G+$FK&G+H()I'JL&$K'()+RFG+ZG+)T(IG+1$I+M(FI+J'&G*+1&LH'IL%G)K
1$&HG+RFTG##G+)TGIK+1$I+JT$HH(&J+$MGH+M(I+GI1L&$)HGI2

p+ 'I3#$+RF$)J+%^%G2

p+rG+#$+J'&$'*+%$'I+U+#T$M$)HG+ZG+M(FI+JG%$)JG+JG+)G+M('&+J$)I+%GI
1$&(#GI+RFG+#G+I(FH'+JG+M(K&G+I$)KL*+RF'+IG&$'K+$KKG')KG+$F+H$I+(o+M(K&G
$KKG)KG+IG&$'K+JLfFG+d+HG+RF'+GIK+1(II'O#G+)TGIK3HG+1$I+g

p+!Y1#'RFG3K('+H#$'&G%G)K2

p+  G+ HG+ RFG+ >2+ !J%()J+ LK$'K+ U+ @G&$ZGM(+ $F+ %('I+ JG+)(MG%O&G*+ M(FI
H()H#FG[+RFT'#+J('K+^K&G+JG+&GK(F&+'H'v+O'G)KmK2

p+BM'JG%%G)K2

p+!K+HG1G)J$)K+()+1GFK+)G+1$I+#G+&GK&(FMG&2

p+rG+)T$J%GKI+1$I+HG#$2

p+C)G+&$'I()+(F+F)G+$FK&G+1GFK+#TG%1^HNG&+JG+&GMG)'&v+ATGIK3'#+1$I
1(II'O#G+RFT'#+$'K+J'I1$&F+g

p+ 'I1$&F+g

p+@T'#+LK$'K+&GK(F&)L+$FY+ )JGIv+(F+$'##GF&I+d+IT'#+LK$'K+1$&K'+1(F&
#T8%L&'RFG+g

p+ ?GI+ I'+ G)K$IILI+ #GI+ F)I+ 1$&3JGIIFI+ #GI+ $FK&GI+ H()JF'IG)K+ U
#T$OIF&JG2





i+>2+ F#S&$)+GIK+J$)I+IGI+OF&G$FY+g

p+@$)I+J(FKG2

p+rG+J('I+#TG)K&GKG)'&+K(FK+JT$O(&J2

p+;G1G)J$)Kv

p+ (FI+H(%1&G)G[2+l

@'+ #G+ O$)RF'G&+ RF'*+ J$)I+ I()+ $KK'KFJG+ G%O$&&$IILG*+ S'Y$'K+ IGI
&GW$&JI+U+KG&&G*+$M$'K+GF+JGI+QGFY+1(F&+M('&*+'#+$F&$'K+JGM')L+RFT$F+H$I
(o+<$#(FG#+JGM'G)J&$'K+F)+Z(F&+#G+%$eK&G+JGI+FI')GI+JG+>$&$FH(F&K*+'#
#F'+SG&$'K+1$QG&+HNG&+HGKKG+J'IH&LK'()2

8FK$)K+ <$#(FG#+ ITLK$'K+ %()K&L+ (OILRF'GFY+ RF$)J+ '#+ $M$'K+ GI1L&L
(OKG)'&+HG+RFT'#+M(F#$'K+I$M('&*+$FK$)K+'#+$SS'HN$+JG+O&FK$#'KL+RF$)J+'#
M'K+IGI+$M$)HGI+&G1(FIILGI+V

i+ (FI+ K&(FMG&G[+ >2+ F#S&$)+ J$)I+ I()+ H$O')GK+ l*+ J'K3'#+ G)
ITL#('W)$)K+#GI+%$')I+J$)I+IGI+1(HNGI2

;(%%G+ HG+ )TLK$'K+ 1$I+ #$+ 1&G%'\&G+ S('I+ RFG+ #G+ O$)RF'G&+ MG)$'K+ U
>$&$FH(F&K*+'#+)TGFK+1$I+JG+1G')G+U+K&(FMG&+#G+H$O')GK+JG+>2+ F#S&$)*+GK
$&&'ML+U+I$+1(&KG*+'#+IT$&&^K$+F)+%(%G)K+1(F&+IG+1&L1$&G&2

#+ )T$M$'K+ 1$I+ G)H(&G+ S&$11L+ RFTF)G+ M('Y*+ HG##G+ JG+ >2+ F#S&$)*
H&'$+V

i+!)K&G[2+l

#+)TQ+$M$'K+1#FI+U+J'SSL&G&*+'#+G)K&$+G)+IT$))()f$)K+V

i+P()Z(F&*+%()I'GF&+ F#S&$)2

p+;(%%G)K+HTGIK+M(FI+d+U+>$&$FH(F&K+k

p+ =F'*+ ZT$M$'I+ $SS$'&G+ HG+ %$K')+ U+ 7'HRF'W)Q+ d+ $#(&I+ ZT$'+ 1(FIIL
ZFIRFT'H'+1(F&+M(FI+$11(&KG&+JGI+)(FMG##GI+JG+@G&$ZGM(2+l

7G&&')G+$II'IG+U+I$+K$O#G+)T$M$'K+1$I+OGI(')+RFG+HG+)(%+SXK+1&()()HL
1(F&+I$M('&+RF'+MG)$'K+JTG)K&G&+V+G##G+&GIK$+1LK&'S'LG2

i+!N+O'G)+g+JG%$)J$+>2+ F#S&$)+JTF)G+M('Y+'%1$K'G)KG2

p+ !##GI+ )G+ I()K+ 1$I+ HG+ RFG+ M(FI+ JGM'G[+ GI1L&G&*+ HG+ RFG+ )(FI
GI1L&'()I+K(FI2

p+A(K&G+N(%%G+$+M(F#F+)(FI+GIH&(RFG&+#GI+RF$&$)KG+#'M&GI+g

p+ #+IG%O#G+RFG+HG+I('K+F)+N())^KG+N(%%G2

p+ #+)G+I$'K+&'G)+g

p+@GI+&G)IG'W)G%G)KI+)G+I()K+RFG+K&(1+$FKNG)K'RFGIv+%$#NGF&GFIG%G)K2

p+>$#NGF&GFIG%G)K+k+l

;TLK$'K+#$+1&G%'\&G+1$&(#G+JG+J(FKG+RFG+>2+ F#S&$)+1&()()f$'K2

#+ ITLK$O#'K+ F)+ I'#G)HG*+ GK+ IF&+ #$+ 1NQI'()(%'G+ JG+ >2+ F#S&$)+ RF'
IT$II(%O&'II$'K*+'#+SFK+S$H'#G+JG+M('&+1$&+RFG#I+IG)K'%G)KI+'#+1$II$'K+V
#$+IF&1&'IG*+#T')RF'LKFJG2

i+ 8#(&I+ ()+ )T$+ 1#FI+ JG+ )(FMG##GI+ JT!J%()J+ JG1F'I+ #G+ %('I+ JG
)(MG%O&G+g+J'K3'#2

p+=)+)TG)+$+1#FI2





p+;TGIK+'%1(II'O#G+k

p+ :L#$I+ k+ %()I'GF&*+ %('+ $FII'+ ZT$'+ J'K+ V+ HTGIK+'%1(II'O#G+ G)
&GHGM$)K+HGI+1'\HGI*+O'G)+RFG+#GF&+K&$JFHK'()+I('K+M'ILG+1$&+#G+H()IF#
JG+ "&$)HG+ d+ %$'I+ HGK+ $HKG+ JG+ JLH\I+ JT!J%()J3 F#S&$)+7$')J$M(')G*+ )L+ U
>$&$FH(F&K+ 0@(%%G6*+ ]WL+ JG+ K&G)KG3RF$K&G+ $)I*+)TG%1&F)KG3K3'#+ 1$I+ F)
H$&$HK\&G+ JT$FKNG)K'H'KL+ U+ HGI+ &G)IG'W)G%G)KI+%^%GI+ I'+ 1&LH'I+ g
;G1G)J$)K+M(F#$)K+J(FKG&+%$#W&L+K(FK*+ZT$'*+G)+&GHGM$)K+HGI+1'\HGI+N'G&*
KL#LW&$1N'L+ U+ )(K&G+ H()IF#+ U+ @G&$ZGM(+ d+M('H'+ I$+ &L1()IG+ V+ i+ 7'\HGI
$FKNG)K'RFGI*+%(&K+HG&K$')G2+l

>$'I+ >2+ F#S&$)+ 1$&$'II$'K+ )G+ 1$I+ LH(FKG&+ V+ $SS$'IIL+ J$)I+I()
S$FKGF'#*+LH&(F#L+IF&+#F'3%^%G*+#$+K^KG+1G)HNLG+G)+$M$)K+&G1(I$)K+IF&+I$
1('K&')G*+'#+)G+J())$'K+$FHF)+I'W)G+JG+M'G*+GK+7G&&')G+$SS(#LG*+L1G&JFG*
IFSS(RFLG*+IG+JG%$)J$'K+IT'#+LK$'K+%(&K2

<(FK+ U+ H(F1*+ '#+ &GJ&GII$+ I()+ M'I$WG+ &F'IIG#$)K+ JG+ #$&%GI+ RF'
Z$'##'II$'G)K+JG+IGI+QGFY+I$)I+&GW$&J*+GK+KG)J$)K+#$+%$')+'#+1&GII$+#G
O(FK()+JGI+I())G&'GI+L#GHK&'RFGI+RF'+H(&&GI1()J$'G)K+J$)I+#GI+OF&G$FY+JG
<$#(FG#*+JG+<NL(J(&G+GK+JG+;$I'%'&2

;GK+ $11G#+ LK$'K+ I'+ M'(#G)K+ RFT'#I+ $HH(F&F&G)K+ $FII'KmK+ K(FI+ #GI
K&('I2

i+ (FI+^KGI+#U*+J'K3'#*+<$#(FG#*+<NL(J(&G*+;$I'%'&+g+l

<(FI+K&('I+&L1()J'&G)K+G)+%^%G+KG%1I2

i+ rT$11&G)JI+ #$+ %(&K+ JG+ %()+ S'#I2+ !##G+ GIK+ HG&K$')G2+<$#(FG#*
$&&^KG[+1$&K(FK+GK+'%%LJ'$KG%G)K+#G+K&$M$'#+d+KL#L1N()G[+RFT()+$SS'HNG
RFT'#+&G1&G)J&$+$1&\I+JG%$')*+GK+RFG+JG%$')+F)+IG&M'HG+IG&$+HL#LO&L+J$)I
#GI+LW#'IGI+JG+>$&$FH(F&K*+@$')K37'1(Q*+:G&HNGFY*+P$H(F&K+GK+"#GYG##GI2

p+>()+()H#G+k+l+ITLH&'\&G)K+JTF)G+%^%G+M('Y+#GI+JGFY+)GMGFY2

>$'I+'#+#GI+$&&^K$+V

i+rT$'+OGI(')+JT^K&G+IGF#+d+#$'IIG[3%('2+l

<(FK+#G+%()JG+I(&K'K*+7G&&')G+IGF#G+&GIK$2

i+8F&L#'G*+KF+GI+#U+g+JG%$)J$+>2+ F#S&$)2

!##G+&L1()J'K+J$)I+F)+I$)W#(K2

i+9G)K&()I+$F+HN]KG$F2+l

;(%%G+K(FZ(F&I+'#+$M$'K+1(IL+I$+%$')+IF&+#TL1$F#G+JG+7G&&')G*+GK+HG
SFK+$')I'+RFT'#I+I(&K'&G)K+$F+%'#'GF+JF+1&G%'G&+S#(K+JGI+(FM&'G&I+RF'
RF'KK$'G)K+#GI+$KG#'G&I+V+'#I+K&$MG&I\&G)K+$')I'+#G+M'##$WG+(o+JLZU+#$
)(FMG##G+H(F&$'K+JG+1(&KG+G)+1(&KG*+GK+HN$HF)+G)+#GI+M(Q$)K+1$IIG&+IG
JG%$)J$'K+IT'#+IF&M'M&$'K+U+HGK+LH&$IG%G)K+d+H(%%G+'#+LK$'K+JLZU+H(F&OL*
#F'+RF'+JT(&J')$'&G+%$&HN$'K+I'+I(#'JG*+H(FHNL+G)+$M$)K+H(%%G+F)+$&O&G
RFG+#$+KG%1^KG+$+O&'IL+1$&+#G+%'#'GF+JG+I()+K&()H2

>$'I+ HGKKG+ RFGIK'()*+ 7G&&')G+ IG+ #$+ 1(I$'K+ $MGH+ 1#FI+ JT$)W('IIG
G)H(&G*+H$&+$FY+IGH(FIIGI+RFG+JG+I$+%$')+'#+#F'+'%1&'%$'K+U+#TL1$F#G*
G##G+ IG)K$'K*+ I$)I+ RFT'#+ 1&()()f]K+ F)G+ IGF#G+ 1$&(#G*+ H(%O'G)
1&(S()JL%G)K+'#+LK$'K+$KKG')K2

qF$)J+G##G+#TGFK+H()JF'K+J$)I+I()+H$O')GK*+'#+#$+&G)M(Q$+V

i+!Y1#'RFG+1(F&RF('+ZG+MGFY+^K&G+IGF#*+J'K3'#*+RFG+1G&I())G+)TG)K&G*
RFG+1G&I())G+)G+%G+1$&#G2+l

;(%%G+G##G+$##$'K+I(&K'&+V

i+!K+ZG+%G+&GSFI$'I+U+KG+H&('&G2



p+@'+M(FI+M(F#'G[+%G+1G&%GKK&Gv

p+?$'IIG3%('+l*+J'K3'#+&FJG%G)K2+

<(FKG+ #$+ )F'K+ #G+ HN]KG$F+ SFK+ 1#G')+ JG+ %(FMG%G)K+ GK+ JG+ O&F'K*+ H$&
IFHHGII'MG%G)K+ $&&'M\&G)K+ V+ JG+ 7$&'I*+ >2+ GK+>%G+ @K$)'I#$I+ 7$')J$M(')G*
1&LMG)FI+ 1$&+ <NL(J(&G+ d+ JG+ P(F#(W)G*+ >2+ GK+>%G+ P&GK()GFY*+ $MG&K'I+ 1$&
;$I'%'&+ d+ G)S')+ JG+  F)jG&RFG+ GK+ JG+ 9(FG)*+ #GI+ JGFY+ S'##GI+ JG+>%G

P&GK()GFY+$MGH+#GF&I+%$&'I+GK+#GF&I+G)S$)KI2+7G&I())G+)T$F&$'K+%$)RFL+$F
IG&M'HG+JG+HG+1$FM&G+!J%()J2+ T$'##GF&I+)G+S$##$'K3'#+1$I+^K&G+#U+1(F&
1&G)J&G+1(I'K'()+GK+IG+IF&MG'##G&+g+>$')KG)$)K+RFG+#$+1#$HG+LK$'K+M'JG*
GK+ O'G)+ M'JG+ U+ Z$%$'I*+ RF'+ $##$'K+ ITG)+ G%1$&G&+ g+;TLK$'K+ #TNGF&G+ JGI
%$)hFM&GI+ N$O'#GI+ (o+ HN$HF)+ JGM$'K+ ITG%1#(QG&+G)K'\&G%G)K*+ $MGH+ K(FKG
I()+L)G&W'G*+K(FKG+I()+')KG##'WG)HG*+K(FKG+I()+')K&'WFG2+qFG#+JLI$IK&G
I'+HGKKG+')JFIK&'G+RF'+LK$'K+F)G+JGI+S(&HGI+JF+1$QI*+K(%O$'K+$FY+%$')I
JTF)+ ')H$1$O#G+ H(%%G+<NL(J(&G+ k+qFG#+ %$#NGF&+ I'+ F)+ GI1&'K+ O(&)L+ H(%%G
;$I'%'&+G)+1&G)$'K+#$+J'&GHK'()+k+!K+$FHF)G+JGI+JGFY+S$%'##GI+)T$M$'K+#$
1G)ILG+JT$J%GKK&G+RFTF)G+$II(H'$K'()+SXK+1(II'O#G*+RFTF)+1$&K$WG+1XK+IG

<<<;22





1&G%'\&G+ S('I+ $FZ(F&JTNF'*+ '#+ $+1GFK3^K&G+ LKL+ O()+ 1(F&+ #F'+ JT^K&G
$MGFW#G2

p+7(F&RF('+g

p+7$&HG+RFT'#+)T$+1$I+MF+H(%O'G)+#TLW#'IG+LK$'K+1GF+&G%1#'G2+;TGXK
LKL+ F)G+ J(F#GF&+ JG+ 1#FI+ RFG+ HGKKG+ ')J'SSL&G)HG+ JG+ IGI+ (FM&'G&I+ U+I()
%$#NGF&2

p+ #I+)TLK$'G)K+1$I+)(%O&GFY*+HG#$+GIK+M&$'2

p+8F+%(')I+'#+)G+#T$+1$I+MF2

p+ >$'I+ ^KGI3M(FI+ IX&G+ RFT'#+ )G+ ITG)+ I('K+ 1$I+ &G)JF+ H(%1KG+ 1$&+ #G
I'#G)HG+M'JG+JG+#TLW#'IG+G)+%^%G+KG%1I+RFG+1$&+#G+O&(FN$N$+JGI+H$O$&GKI
RF$)J+ '#+ $+ K&$MG&IL+ #GI+ &FGI+ JF+ M'##$WG+ d+ $MGH+ #GI+ (&G'##GI+ '#
&GH()IK'KFG+O'G)+JGI+HN(IGI2

p+;G#$+IG&$'K+F)+HN$W&')+JG+1#FI+1(F&+#F'*+J()K+'#+)T$+1$I+OGI(')*
#G+1$FM&G+N(%%G+d+GK+HG1G)J$)Kv+l

!##G+S'K+F)G+1$FIG+1(F&+&GKG)'&+HG+RFTG##G+$##$'K+J'&G+d+%$'I+H(%%G
G##G+ )T$M$'K+ 1$I+ #TN$O'KFJG+ JG+ Z$%$'I+ H$HNG&+ HG+ RFTG##G+1G)I$'K*+ G##G
$Z(FK$+V

i+ !K+ HG1G)J$)K+ HG+ IG&$'K+ F)G+ #Gf()*+ F)G+ W&$)JG+ #Gf()*+ H$&+M(QG[3
M(FI*+ %()+ G)S$)K*+ )(FI+ )G+ 1(FM()I+ JG%$)JG&+ $FY+ $FK&GI+ JG+IT$II(H'G&+ U
)(I+J(F#GF&I*+RFG+#(&IRFG+)(FI+)(FI+$II(H'()I+)(FI3%^%GI+U+HG##GI+RFT'#I
L1&(FMG)K*+(F+U+#GF&+I(FSS&$)HG+d+GK+()+1GFK+#G+J'&G*+1$&HG+RFG+HTGIK
#TGY1&GII'()+JG+#$+IK&'HKG+ML&'KLv+l

!##G+O$'II$+#$+M('Y+V

i+v+;G+)T$+Z$%$'I+LKL+#G+H$I+JG+>2+ F#S&$)+V+N(%%G+ZFIKG+$MGH+#GI
(FM&'G&I*+#GF&+$HH(&J$)K+HG+RFT'#+#GF&+H&('K+JX*+%$'I+HTGIK+K(FK+d+GK+#$
IGF#G+ZFIK'HG*+H(%%G+&\W#G+JG+HG+%()JG*+HG+)TGIK+1$I+$IIG[+V+)T^K&G+RFG
ZFIKG*+HTGIK+^K&G+')ZFIKG2+;(%%G+'#+GIK+&GW&GKK$O#G+RFG+>2+ F#S&$)+)T$'K
Z$%$'I+ GF+ #T'JLG+ RFT'#+ 1(FM$'K+ ^K&G+ F)+1\&G+ 1(F&+ IGI+ (FM&'G&I+ d+ %$'I
G)K&$e)L*+$OI(&OL+1$&+IGI+W&$)JGI+$SS$'&GI*+'#+)T$+$11#'RFL+I()+GI1&'K
IF1L&'GF&+RFT$FY+IGF#GI+$SS$'&GI2+qFG#+O'G)+'#+GXK+1F+S$'&G+HG1G)J$)K*
)()+ IGF#G%G)K+ 'H'+ %^%G*+ HG+ RF'+IG&$'K+ JLZU+ H()I'JL&$O#G*+%$'I+ 1$&K(FK
1$&+#TGYG%1#G+J())L2+qFT'#+G)+GXK+LKL+$')I'+GK+M(FI+1(FMG[+^K&G+HG&K$')G
RFG+)(FI+)T$F&'()I+1$I+MF+$FZ(F&JTNF'v+HG+RFG+)(FI+M(Q()I2+l

;G#$+ 1(FM$'K+ ^K&G+ M&$'*+ %$'I+ 7G&&')G+ )TLK$'K+ 1$I+ G)+ I'KF$K'()
JT$11&LH'G&+#$+%(&$#G+JG+HGI+1$&(#GI*+RF'+#$+O#GII$'G)K+1$&+HG+RFTG##GI
J'I$'G)K*+ $FK$)K+ RFG+ 1$&HG+ RFTG##G+ #GI+ G)KG)J$'K+ JG+ #$+ O(FHNG+ JG+>##G

PG#N(%%G*+1(F&+RF'+G##G+ITLK$'K+M'KG+1&'IG+JTF)G+$SSGHK'()+&GI1GHKFGFIG2
qFTF)G+ $FK&G+ GXK+ GY1&'%L+ HGI+ 'JLGI*+ '#+ #F'+IG%O#$'K+ RFG+ HG#$+ #TGXK
#$'IILG+')J'SSL&G)KG*+%$'I+G##G+I(FSS&$'K+JG+HG+RFTG##GI+LK$'G)K+HG##GI
JTF)G+SG%%G+G)+RF'+G##G+$M$'K+%'I+F)G+W&$)JG+H()S'$)HG2

!)+$&&'M$)K+JGM$)K+#GI+LH(#GI+G##G+IG+N]K$+J()H+JG+#$+RF'KKG&2

i+ 7(F&RF('+ )TG)K&G[3M(FI+ 1$I*+ )(FI+ JLZGF)G&'()I+ G)IG%O#G*+ J'K+>##G

PG#N(%%G+RF'+$M$'K+JGM')L+RFG+I()+L#\MG+)G+JGM$'K+1$I+1&G)J&G+1#$HG+U+#$
K$O#G+JG+#$+S$%'##G2

p+rG+M(FI+&G%G&H'G+V+>2+ F#S&$)+1GFK+$M('&+OGI(')+JG+%('2

p+8#(&I+&G)K&G[2+l

>$'I+ G)+ $&&'M$)K+ $F+ HN]KG$F+ G##G+ M'K+ RFG+ >2+ F#S&$)+ )T$M$'K+ 1$I
OGI(')+JTG##G*+GK+%^%G+RFT'#+)G+1G)I$'K+1$I+JF+K(FK+U+G##G+d+H$&+P$IK'G)
RFTG##G+&G)H()K&$+J$)I+#TGIH$#'G&+#F'+J'K+RFTG)+JGIHG)J$)K+JG+M('KF&G*
>2+ F#S&$)+ ITLK$'K+ G)SG&%L+ J$)I+ I()+ H$O')GK+ (o+ 1G&I())G+ )G+ JGM$'K
G)K&G&+V



i+!)+F)+Z(F&+H(%%G+$FZ(F&JTNF'*+'#+)G+MGFK+%^%G+1$I+JLZGF)G&+$MGH+#$
S$%'##G2

p+!##G+&GIKG*+#$+S$%'##G+g

p+ (FI+1G)IG[+O'G)+RFG+)()+d+$1&\I+#G+JLZGF)G&*+K(FK+#G+%()JG+1$&K+d
ZG+H&('I+RFT'#+)G+M(FJ&$+%^%G+1$I+&GHGM('&+#GI+$J'GFY+JG+IGI+1$&G)KI2
8N+k+'#+GIK+O'G)+$HH$O#L2+qFTGIK3HG+RFG+)(FI+$##()I+JGMG)'&*+%()+ 'GF+k
#+S$FJ&$+)(FI+$'JG&2

p+qFG+1F'I3ZG+g

p+ (FI+1(FMG[+OG$FH(F1+V+>2+ F#S&$)+$+H()S'$)HG+G)+M(FI*+GK+'#+M(FI
$'%G+O'G)2

p+ #+%T$'%G+k

p+rG+I$'I+HG+RFG+ZG+J'I*+GK+HTGIK+W&(I+HG#$2+l

;(%%G+ P$IK'G)+ #T$M$'K+ $))()HL*+ K(FKG+ #$+ S$%'##G+ 1$&K'K+ $1&\I+ #G
JLZGF)G&+d+%$'I+ZFIRFT$F+I('&+7G&&')G+&GIK$+J$)I+I$+HN$%O&G+I$)I+RFG+>2
F#S&$)+#$+SeK+$11G#G&+d+HG+SFK+IGF#G%G)K+F)+1GF+$M$)K+#G+H(FHNG&+RFG

P$IK'G)+ M')K+ #F'+ J'&G+ RFG+ #G+ 1$K&()+ #$+1&LMG)$'K+ JG+ IG+ KG)'&+ 1&^KG+ U
#T$HH(%1$W)G&+#G+#G)JG%$')+%$K')+U+#TNGF&G+N$O'KFG##G2

i+ #+MGFK+IG+&G%GKK&G+$F+K&$M$'#*+%$'I+#G+1(F&&$3K3'#+g+;G+IG&$'K+#G
%'GFY+V+#G+K&$M$'#+HTGIK+I$+M'G2+l

?G+#G)JG%$')+U+#TNGF&G+S'YLG*+H(%%G+K(FI+#GI+%$K')I+G##G+IG+K&(FM$
J$)I+ #G+ N$##*+ $KKG)J$)K+ >2+ F#S&$)*+ GK+ O'G)KmK+ G##G+ #G+ M'K+1$&$eK&G*
%$&HN$)K+H(F&OL*+H()JF'K+1$&+P$IK'G)*+RF'+I'#G)H'GFIG%G)K+S'K+F)+I'W)G
$KK&'IKL+1(F&+J'&G+RFG+#$+)F'K+$M$'K+LKL+%$FM$'IG2

i+8F&L#'G+GIK3G##G+#U+g+l+JG%$)J$3K3'#+JTF)G+M('Y+$#KL&LG*+J(#G)KG
GK+S$'O#G+H(%%G+HG##G+JTF)+G)S$)K+%$#$JG2



!##G+IT$M$)f$+M'MG%G)K+V

i+>G+M('#U*+%()I'GF&2

p+>()K()I+G)+M('KF&G2+l

!##G+GXK+M(F#F+#T')KG&&(WG&*+%$'I+G##G+)T(I$+1$I+d+F)G+S('I+$II'I+G)
M('KF&G*+'#+IT$SS$'II$+GK+#$+K^KG+')H#')LG+G)+$M$)K*+'#+)G+1&()()f$+1$I
F)+%(K2

8F+O$I+JF+1G&&()+JGI+OF&G$FY*+<$#(FG#+IG+KG)$'K+1&^K+U+#G+&GHGM('&
GK+U+#T$'JG&+U+JGIHG)J&G+d+HG+RFT'#+S'K+(OILRF'GFIG%G)K+V

i+rG+IF11(IG+RFG+M(FI+M(FI+^KGI+IG)K'+$IIG[+S(&K+1(F&+MG)'&*+J'K3'#
JTF)G+M('Y+H(%1$K'II$)KG+RF'+H()K&$IK$'K+$MGH+#TLH#$K+JG+IGI+QGFY2

p+rG+)G+%G+IF'I+1$I+IG)K'+S(&K+JF+K(FK+d+%$'I+ZG+IF'I+MG)F+1$&HG+RFG
ZG+JGM$'I+MG)'&2



p+;TGIK+HG+RFG+ZG+M(F#$'I+J'&Gv+l

>2+ F#S&$)+#F'+H(F1$+#$+1$&(#G+G)+$11G#$)K+7G&&')G*+GK+G)+IG+S$'I$)K
H()JF'&G+1$&+G##G+U+I()+H$O')GK2

P'G)KmK+ H(%%G)f$+ #G+ JL1(F'##G%G)K+ JG+ #$+ H(&&GI1()J$)HG+ RF'+ LK$'K
M(#F%')GFIG*+ H(%1&G)$)K+ #GI+ #GKK&GI+ JG+ JGFY+ Z(F&I+ d+ '#+ #G+ #$'II$+ IG
S$'&G*+I$)I+F)G+IGF#G+(OIG&M$K'()*+F)+IGF#+(&J&G*+H(%%G+IT'#+LK$'K+I(F&J
(F+G)J(&%'2

!)IF'KG+ MG)$'K+ #$+ &LF)'()+ JGI+ HNGSI+ JG+ IG&M'HGI*+ J$)I+ #$RFG##G
JGM$'K+ HG+ Z(F&3#U+ IG+ JLH'JG&+ F)G+ W&(IIG+ RFGIK'()*+ RF'+ G)W$WG$'K
IL&'GFIG%G)K+ #GI+ ')KL&^KI+ JG+ #$+ %$'I()+ V+ JGM$'K3()+ MG)J&G+ #GI+W&$)JGI
1&(M'I'()I+JG+ZFKG+RFT()+$M$'K+$FY+ )JGI+GK+G)+8)W#GKG&&G*+G)+)G+W$&J$)K
RFG+ HG+ RF'+ LK$'K+ ')J'I1G)I$O#G+ U+ #$+ S$O&'H$K'()+ H(F&$)KG+ JGI+FI')GI
1G)J$)K+F)+HG&K$')+KG%1I*+(F+O'G)+JGM$'K3()+S$'&G+JG+)(FMG$FY+$HN$KI+g
G)+F)+%(K+IG+%GKK&G+U+#$+N$FIIG+(F+U+#$+O$'IIG+g

:$O'KFG##G%G)K+ #GI+ $SS$'&GI+ JG+ HG+ WG)&G+ IG+ K&$'K$'G)K+ $MGH+F)G
%LKN(JG+&'W(F&GFIG*+J()K+1G&I())G+)G+ITLH$&K$'K+V+HN$HF)+U+K(F&+JG+&m#G*
G)+ H(%%G)f$)K+ 1$&+ #G+ 1#FI+ ZGF)G*+ J())$'K+ I()+ $M'I+ GK+ JLMG#(11$'K+IGI
&$'I()I+ d+ >2+ F#S&$)+ LH(FK$'K*+ GK+ U+ #$+ S')*+ S$'I$'K+ H())$eK&G+#$
&LI(#FK'()+RFT'#+IG+1&(1(I$'K+JG+IF'M&G+d+p+HG+RF'+)G+M(F#$'K+1$I+J'&G
RFT'#+#$+IF'M&$'K*+H$&+1#FI+JTF)G+S('I*+()+$11&G)$'K+I'Y+%('I+(F+F)+$)
$1&\I*+RFT'#+$M$'K+S$'K+1&LH'IL%G)K+#G+H()K&$'&G+JG+HG+RFT'#+$M$'K+J'K+d
%$'I+G)+K(FK+H$I*+'#+IG+1&()()f$'K+$MGH+F)G+)GKKGKL+RF'+L%G&MG'##$'K+IGI
G%1#(QLI*+GK+K(FZ(F&I+#$+J'IHFII'()+$O(FK'II$'K2

;G+ %$K')3#U+ #$+ JL#'OL&$K'()+ IF'M'K+ I$+ %$&HNG+ (&J')$'&G*+ HN$HF)
GY1#'RF$+IGI+&$'I()I+1(F&+MG)J&G+(F+1(F&+$HNGKG&+d+%$'I+RF$)J+M')K+#G
K(F&+JG+1$&(#G+JG+<$#(FG#*+HG+)G+SFK+1$I+F)G+$SS'&%$K'()+RFG+HG#F'3H'
1&(JF'I'K*+HG+SFK+F)+J(FKG+V

i+rG+)T$'+Z$%$'I+LKL+I'+G%O$&&$IIL+d+'#+Q+$+JG+O'G)+O())GI+&$'I()I
1(F&*+%$'I+'#+Q+G)+$+JG+O'G)+S(&KGI+H()K&G2+l

#+LK$'K+I')H\&G*+G)+H()SGII$)K+HGK+G%O$&&$I*+H$&+HTLK$'K+F)G+&\W#G
HNG[+#F'+JG+IF'M&G+#$+J'IHFII'()+IF&+#$+1NQI'()(%'G+JF+%$eK&G*+O'G)+1#FI
RFG+IF&+#GI+#\M&GI+JG+HG#F'+RF'+1$&#$'K*+GK+JG+IG+JLH'JG&+JT$1&\I+HG+RFG
J'I$'K+HGKKG+1NQI'()(%'G*+RFT'#+$M$'K+$11&'I+U+H())$eK&G+1$&+F)G+#()WFG
1&$K'RFG*+ I$)I+ IT')RF'LKG&+ JG+ HG+ RFT'#+1(FM$'K+ 1G)IG&+ #F'3%^%G+ V+ RFG
1(FM$'K+JT$'##GF&I+1GIG&+I()+(1')'()+J$)I+#$+O$#$)HG+(o+JG+#T$FK&G+HmKL
HG+RFT'#+%GKK$'K+LK$'K+F)G+S#$KKG&'G+$F+1$K&()*+J()K+'#+JGM$'K+K(FZ(F&I
GK+ G)+ K(FK+ JGM$)HG&+ #G+ IG)K'%G)K2+ =&*+ HG+ %$K')3#U*+ HGKKG+ 1NQI'()(%'G
)T$M$'K+ $OI(#F%G)K+ &'G)+ GY1&'%L*+ RFTF)+ M$WFG+ GY$I1L&$)K2+ (F#$'K3'#
$HNGKG&+ g+ (F#$'K3'#+ MG)J&G+ g+ n+ M&$'+ J'&G+ '#+ IG%O#$'K+ )G+ 1$I+1&G)J&G
I(FH'+1#FI+JG+#TF)+RFG+JG+#T$FK&G+d+$OIG)K*+G)M(#L*+1G&JF+J$)I+F)+$FK&G
%()JG+RFG+HG#F'+JGI+$SS$'&GI2

81&\I+<$#(FG#*+JGFY+H()H#FI'()I+SF&G)K+G)H(&G+L%'IGI*+1F'I+HG+SFK+$F
1$K&()+JG+&G)J&G+I()+$&&^K+d+GK+H(%%G+K(FZ(F&I*+%^%G+1#FI+H(%1#GK+RFG
K(FZ(F&I+ITLK$O#'K+F)+&GI1GHKFGFY+I'#G)HG*+K$)J'I+RFG+#GI+QGFY+&GIK$'G)K
$KK$HNLI+IF&+#F'2

=)+ $KKG)J$'K*+ GK+ H(%%G+ '#+ )G+ J'I$'K+ &'G)+ ()+ IT')KG&&(WG$'K+ JF
&GW$&J+ V+ $M$'K3'#+ J()H+ 1G&JF+ #T')KG##'WG)HG+ (F+ #G+ IG)K'%G)K+ JG+ #$
&L$#'KL+g

!)S')+'#+#GM$+#G+O&$I*+GK+J'K+V

i+rG+M(FI+$M(FG+RFG+ZG+)G+I$'I+RFG+JLH'JG&2+l

qFG##G+IKF1LS$HK'()+k+!N+RF('*+'#+G)+LK$'K+#U+k

7(F&+ #$+ 1&G%'\&G+ S('I+ JG1F'I+ RFT()+ #G+ H())$'II$'K*+ '#+ IG+ %()K&$'K
')JLH'I*+#F'+K(FZ(F&I+I'+&LI(#F*+I'+O'G)+%$eK&G+JG+I$+M(#()KL2



!K+ #GI+ &GW$&JI*+ RF'+ K(FK+ U+ #TNGF&G+ IG+ HNG&HN$'G)K*+ LM'K$'G)K
%$')KG)$)K+ JG+ IG+ &G)H()K&G&+ V+ #GI+ F)I+ 1$&+ H(%1$II'()+ d+ #GI+$FK&GI*
1$&K'HF#'\&G%G)K+HGFY+JG+<$#(FG#+GK+JGI+)GMGFY*+JG+1GF&+JG+IG+K&$N'&2

#+J'K+G)H(&G+V

i+A(FI+MG&&()I+1#FI+K$&J2+l

8#(&I+HN$HF)+IG+&GK'&$*+I$)I+J'&G+F)+%(K*+GK+G)+ITG)+$##$)K*+I$)I
LHN$)WG&+IGI+&LS#GY'()I2

9GIKL+IGF#+$MGH+7G&&')G*+$II'IG+U+#$+1GK'KG+K$O#G+JT(o+G##G+)T$M$'K
1$I+O(FWL*+'#+)G+1$&FK+1$I+S$'&G+$KKG)K'()+$F+JL1$&K+JG+IGI+G%1#(QLI*+GK
W$&J$+I()+$KK'KFJG+$HH$O#LG2

?G+ KG%1I+ ITLH(F#$*+ '#+ )G+ O(FWG$+ 1(')K2+ @(FMG)K+ G##G+ #T$M$'K+ MF
&GIKG&*+'%%(O'#G+JGM$)K+I$+SG)^K&G+(FMG&KG*+1#()WL+J$)I+IGI+1G)ILGI+(F
IGI+&^MGI*+GK+HGKKG+$KK'KFJG+ITGY1#'RF$'K+JG+%^%G+RFG+I()+')$HK'()+GK
I()+%FK'I%G*+1F'IRFT'#+)G+1(FM$'K+)'+#'&G*+)'+LH&'&G+d+%$'I+$#(&I+G##G
)G+ &GIIG%O#$'K+ G)+ &'G)+ U+HG##G+JG+ %$')KG)$)K*+ GK+ U+ #G+ &GW$&JG&*
#T(&G'##G+$KKG)K'MG*+()+1(FM$'K+M('&+IF&+I$+1NQI'()(%'G+%(O'#G*+RFG+1$&
#GI+O&F'KI+JG+#TFI')G*+'#+IF'M$'K+I()+K&$M$'#+H(%%G+IT'#+#G+IF&MG'##$'K
JG+ IGI+ QGFY*+ J$)I+ HN$RFG+ $KG#'G&+ (F+HN$RFG+ H(F&+ V+ #G+ O$KKG%G)K+ JGI
%LK'G&I*+#GI+LHN$11G%G)KI+JG+#$+M$1GF&*+#GI+&()S#G%G)KI+JGI+H$))GK'\&GI*
#GI+ #$%G)K$O#GI+ WL%'IIG%G)KI+ JG+#$+ M$#IGFIG*+ #G+ JLH&(HN$WG+ GK
#T$HH&(HN$WG+JGI+t$W()I*+#G+&(F#G%G)K+JGI+t$W()GKI*+#GI+H(F1I+JG+I'SS#GK
JGI+ #(H(%(K'MGI*+ #GI+ H(%%$)JG%G)KI+ JG+%$)hFM&GI*+ %^%G+ #G+ I$O(K$WG+ JGI
(FM&'G&I+RF$)J+'#I+K&$MG&I$'G)K+JTF)+1$I+K&$e)L+F)+HNG%')+1$ML*+&'G)+)G
IG+H()S()J$'K+1(F&+#F'*+GK+JG+K(FK+'#+IG+&G)J$'K+F)+H(%1KG+GY$HK*+RF'
#F'+1G&%GKK$'K+JG+I$M('&+HG+RF'+IG+S$'I$'K*+GK+$MGH+RFG##G+$HK'M'KL+(F
RFG##G+)()HN$#$)HG+HG#$+IG+S$'I$'K2

>$'I+ %$')KG)$)K+ (&G'##G*+ M'I$WG*+ 1NQI'()(%'G*+ %(FMG%G)KI*+ K(FK
1$&$'II$'K+1LK&'S'L*+%(%'S'L+H(%%G+#TGXK+LKL+F)G+IK$KFG2+;G#$+LK$'K+I'
I$'I'II$)K+ RFG+ 7G&&')G*+ J$)I+ HG+ I'#G)HG*+ IG+ IG)K$'K+ G)M$N'G+ 1$&+ F)G
I(&KG+JG+KG&&GF&+RF'+#T$)L$)K'II$'K2

<(FK+ U+ H(F1*+ '#+ %'K+ IGI+ JGFY+ %$')I+ IF&+ I()+ M'I$WG*+ GK+ JTF)G+ M('Y
S(&KG*+ $MGH+ #$+ H()IH'G)HG+ JT^K&G+ IGF#*+ (F+ 1#FKmK+ I$)I+ H()IH'G)HG+ JG
#TG)J&('K+(o+'#+LK$'K+GK+JG+HGFY+RF'+1(FM$'G)K+#TG)KG)J&G*+'#+J'K+V

i+ >()+  'GF*+ %()+  'GF*+ M(FI+ M(FI+^KGI+&GK'&L+JG+%('2+qFT$'3ZG+S$'K
1(F&+RFG+M(FI+%T$O$)J())'G[+g+l

7F'I+#G+I'#G)HG+&G1&'K+1#FI+LH&$I$)K*+1#FI+#FWFO&G+1(F&+7G&&')G*+RFG
HG+ H&'+ $M$'K+ O(F#GMG&ILG*+ O'G)+ RFTG##G+ )G+ 1XK+ 1$I+ %GIF&G&+ K(FKG
#TLKG)JFG+GK+#$+1&(S()JGF&+JF+JLIGI1('&+RFT'#+$HHFI$'K2

;TGIK+ RFTG)+ GSSGK*+ >2+ F#S&$)*+ 1$&+ #$+ W&$)JG+ S(&KF)G+ RFT'#+ $M$'K
S$'KG+ GK+ #$+ I'KF$K'()+ RFT'#+ (HHF1$'K*+ G)+ LK$'K+ $&&'ML+ U+H&('&G+RFT'#
LK$'K+F)+^K&G+1&'M'#LW'L*+G)+RFG#RFG+I(&KG+F)+L#F*+J()K+#$+7&(M'JG)HG+IG
IG&M$'K+ 1(F&+ H()JF'&G+ #G+ %()JG2+ 7$&K'+ JG+ I'+ O$I*+ H(%%G)K+IG&$'K3'#
1$&MG)F+I'+N$FK*+IT'#+)T$M$'K+LKL+IG&M'+RFG+1$&+I$+IGF#G+')KG##'WG)HG+g
C)G+%$')+K(FKG31F'II$)KG+#T$M$'K+J()H+K'&L+JG+#$+S(F#G+1(F&+JG+W&$)JGI
HN(IGI*+GK+1#FI+K$&J+WF'JL+I'+IX&G%G)K*+RFG+IGI+'JLGI+$M$'G)K+K(FZ(F&I
(OL'+U+F)G+')I1'&$K'()+IF1L&'GF&G*+JG+%^%G+RFG+IGI+$HKGI+U+F)G+J'&GHK'()
')S$'##'O#G+ d+ HG+ RFT'#+ JLI'&$'K*+ $M$'K+K(FZ(F&I+ &LFII'+ d+ J$)I+ IGI
O$K$'##GI*+ '#+ $M$'K+ K(FZ(F&I+ K&'(%1NL*+GK+ K(FZ(F&I+ IGI+ $JMG&I$'&GI
$M$'G)K+IFHH(%OL2+>$'I+M('#U+RFG+K(FK+U+H(F1+HG+RFT'#+M(F#$'K+#G+1#FI
$&JG%%G)K*+HG+RFT'#+IG+H&(Q$'K+IX&+JT(OKG)'&*+1(F&+#$+1&G%'\&G+S('I+)G
IG+&L$#'I$'K+1$I+V+'#+$KKG)J$'K+I()+S'#I*+'#+I$M$'K+RFT'#+$##$'K+#G+M('&
$&&'MG&*+K(FKG+I$+M'G+LK$'K+JLI(&%$'I+$&&$)WLG+1(F&+HGKKG+&LF)'()+d+GK
I()+S'#I+LK$'K+%(&K2

8#(&I+RF('+g



#+)G+H(%1&G)$'K+1$I*+p+)'+#G+1&LIG)K*+)'+#G+1$IIL2

qFT$M$'K3'#+LKL+g

qFTLK$'K3'#+g

!K+I'+M&$'%G)K+'#+$M$'K+LKL+HG+RFG+1G)J$)K+RF$&$)KG+$)I+'#+$M$'K+H&F
^K&G*+1(F&RF('+)G+#TLK$'K3'#+1#FI+g+

;GK+$)L$)K'IIG%G)K+IG+1&(#()WG$*+GK+'#+ITQ+Z('W)'K+JGI+$HH'JG)KI+JG
I$)KL+ V+ #$+ O&()HN'KG*+ #GI+ 1$#1'K$K'()I+ IT$WW&$M\&G)K*+ '#+ IG+1&(JF'I'K
%^%G+ F)G+ H()WGIK'()+ 1F#%()$'&G*+ RF'+ 1G)J$)K+ F)G+ IG%$')G+ &GK')K+>2
F#S&$)+U+#$+HN$%O&G*+GK+J())$+#TG)K'\&G+J'&GHK'()+JGI+FI')GI+U+<$#(FG#

K&'(%1N$)K2

;G1G)J$)K+HGI+$HH'JG)KI+IT$%G)J\&G)K*+%$'I+#$+1&(IK&$K'()+%(&$#G+)G
IT$%L#'(&$+1$I*+GK+$F+O(FK+JG+RFG#RFGI+Z(F&I*+'#+)TQ+GFK+1#FI+RFTG##G
RF'+')RF'LK$+#G+%LJGH')2

7#FI'GF&I+ S('I+ 7G&&')G+ $M$'K+ GII$QL+ JG+ #T')KG&&(WG&+ d+ %$'I+'#+ #F'
$M$'K+ U+ 1G')G+ &L1()JF*+ #G+ J(HKGF&+ 9FHN()+ )TLK$)K+ 1$I+ N(%%G+ U
IT')KL&GIIG&+ U+ #$+ HF&'(I'KL+ JGI+ W$%')GI+ d+ NGF&GFIG%G)K+ '#+ $M$'K+ LKL
%(')I+&LO$&O$K'S+$MGH+P$IK'G)+GK+>##G+PG#N(%%G+RFT'#+&G)H()K&$'K+I(FMG)K
U+I$+M'I'KG+JF+I('&*+I'+O'G)+RFG+1$&+#G+M'GFY+M$#GK+JG+HN$%O&G+GK+1$&
#T')IK'KFK&'HG*+I()+$)Y'LKL+LK$'K+K$)K+O'G)+RFG+%$#+&G)IG'W)LG2

<<<;222



i+ #+)TQ+$+1$I+JG+J$)WG&+1(F&+#$+M'G*+J'I$'K+P$IK'G)*+%$'I+>2+9FHN()
M(FJ&$'K+M('&+%()I'GF&+IG+&G%GKK&G+$F+K&$M$'#2+l

>##G+ PG#N(%%G+ LK$'K+ %(')I+ O&\MG*+ GK+ RF$)J+ G)+ MG)$)K+ $F+ HN]KG$F
J())G&+ I$+#Gf()*+ G##G+ $M$'K+ O$M$&JL+ $MGH+ #G+ %LJGH')*+ G##G+ &L1LK$'K
M(#()K'G&I+U+I()+L#\MG+HG+RFG+HG#F'3H'+$M$'K+J'K*+HG+RF'+JT$'##GF&I+IG
&LIF%$'K+G)+F)+%(K+K(FZ(F&I+#G+%^%G+V

i+ #+S$FJ&$'K+F)G+IGH(FIIG*+RFG#RFG+HN(IG+RF'+&G%()K]K+#$+%LH$)'RFG
%(&$#G+ $&&^KLG+ d+ %$'I+ J()K+ #G+ W&$)J+ &GII(&K+ )G+ 1$&$eK+HG1G)J$)K+ 1$I
H$IIL2+l

7G)J$)K+ #()WKG%1I+ ()+ #T$M$'K+ &GJ(FKLG+ HGKKG+ IGH(FIIG*+ GK+ HTLK$'K
%^%G+ #$+ H&$')KG+ RFTG##G+ IG+ 1&(JF'IeK+ ')(1')L%G)K+ RF'*+ 1#FI'GF&I+ S('I*
$M$'K+&GK$&JL+#T(1L&$K'()+JG+#$+H$K$&$HKG*+RFG+#TLK$K+WL)L&$#+IG%O#$'K
1G&%GKK&G2+>$'I+%$')KG)$)K+()+#$+JLI'&$'K2+qFTG##G+IG+1&(JF'IeK*+RFG+>2
F#S&$)+I(FI+I()+'%1&GII'()+&G1&eK+')KL&^K+U+IGI+$SS$'&GI*+$F+K&$M$'#*+U

K(FK+ HG+ RF'+ LK$'K+ I$+ M'G*+ GK+ J$)I+ F)+ $MG)'&*+ 1&(HN$')+ 1GFK3^K&G*+ ()
1(F&&$'K+ I$)I+ J(FKG+ #$+ KG)KG&+ $MGH+ JGI+ HN$)HGI+ JG+ &LFII'KG*+ $#(&I
IF&K(FK+RFT()+)T$F&$'K+1$I+U+&GJ(FKG&+#GI+M'(#G)KGI+L%(K'()I+JTF)+&GK(F&
(F+ JTF)G+ %(&K*+ RFT$F+ 1(')K+ JG+ MFG+ I1LH'$#+ JG+ #T(1L&$K'()+ ()+ 1(FM$'K
LW$#G%G)K+&GJ(FKG&2

>$'I+H(%%G)K+#$+1&(M(RFG&+g

;TLK$'K+ HG+ RFT()+ IG+ JG%$)J$'K+ I$)I+ K&(FMG&+ JG+ &L1()IG+ U+ HGKKG
RFGIK'()*+ K$)K+ '#+ IG%O#$'K+ JLK$HNL+ JG+ K(FK*+ $F+ 1(')K+ JG+ )G+ M(F#('&
&GHGM('&+)'+<$#(FG#*+)'+IGI+)GMGFY+1G)J$)K+RFT'#+$M$'K+W$&JL+#$+HN$%O&G*
GK+ JT$M('&+ K(FZ(F&I+ S$'K+ &L1()J&G+ 1$&+ P$IK'G)*+ U+ <$#(FG#*+ RF'
&GI1GHKFGFIG%G)K+ MG)$'K+ U+ #T(&J&G+ JGFY+ S('I+ 1$&+ Z(F&*+ #G+ %$K')+ GK+ #G
I('&+V

i+ LH'JG[+1(F&+#G+%'GFY2+l

!K+ RF$)J+ RF'KK$)K+ #G+ #'K*+ '#+ LK$'K+ &GMG)F+ $FY+ OF&G$FY*+ U+ 1G')G
ITLK$'K3'#+S$'K+&G)J&G+H(%1KG+JG+HG+RFT$M$'K+JLH'JL+<$#(FG#+K&(1+N$O'#G*
K&(1+$J&('K+GK+K&(1+1&FJG)K+JT$'##GF&I*+1(F&+1&G)J&G+$FHF)G+%GIF&G+RFG
#G+1$K&()+)TGXK+1$I+1&'IG+#F'3%^%G2

;GKKG+$1$KN'G+)TG%1^HN$'K+1$I+HG1G)J$)K+RFG+HN$RFG+Z(F&+7G&&')G+#G
H()JF'IeK+ H(%%G+ )$WF\&G+ J$)I+ #GI+ J'MG&IGI+ FI')GI+ d+ %$'I+ #G+HNG%')+ IG
S$'I$'K+ I'#G)H'GFIG%G)K*+ I$)I+ RFT'#+ &L1()JeK+ #G+ 1#FI+ I(FMG)K+$FY
(OIG&M$K'()I+ RFTG##G+ #F'+ $J&GII$'K+ JG+ KG%1I+ G)+ KG%1I*+ GK+ $&&'ML+ $FY
FI')GI*+HTLK$'K+U+1G')G+IT'#+LH(FK$'K+#G+&$11(&K+JGI+J'&GHKGF&I2

i+7(F&+#G+%'GFY*+&L1LK$'K3'#*+G)KG)JG[3M(FI+$MGH+<$#(FG#2+l

;(%O'G)+JG+KG%1I+HG#$+JF&G&$'K3'#+g

C)G+$1&\I3%'J'+RFT'#I+&GMG)$'G)K+JG+#$+K(F&)LG+JGI+FI')GI*+GK+RFT'#I
$11&(HN$'G)K+ JG+ >$&$FH(F&K*+ $F+ K&(K+ G)J(&%'+ JF+ M'GFY+ HNGM$#*+ F)G
I())G&'G+JG+H#$'&()+1$II$+J$)I+#$+O&'IG2

i+8&&^KG*+J'K+>2+ F#S&$)*+'#+IG%O#G+RFT()+I())G+$F+SGF2+l

?$+M('KF&G+$&&^KLG*+#$+I())G&'G+ITG)KG)J'K+J'IK')HKG%G)K2

i+;TGIK+#G+SGF*+J'K+>2+ F#S&$)*+M('I3KF+RFG#RFG+HN(IG+g

p+C)+K(F&O'##()+JG+SF%LG+)('&G2

p+ G+RFG#+HmKL+g

p+n+K&$MG&I+#G+&'JG$F+JGI+1GF1#'G&I*+ZG+)G+1GFY+1$I+%G+&GH())$eK&G2

p+n+J&('KG*+(F+U+W$FHNG+g

p+7#FKmK+U+W$FHNG2+l



n+W$FHNG*+HTLK$'K+MG&I+#TFI')G2

i+"$FK3'#+%GKK&G+;(H(+$F+W$#(1+g+JG%$)J$3K3G##G2

p+A()*+IGF#G%G)K+M$+M'KG2+l

!)+$11&(HN$)K*+#$+I())G&'G+#GF&+$&&'M$'K+1#FI+H#$'&G*+%$'I+H(%%G+'#I
K(F&)$'G)K+IG#()+#G+H$1&'HG+JGI+G)K$'##GI+O(&JLGI+JG+1GF1#'G&I*+7G&&')G
)G+1(FM$'K+S'YG&+#TG)J&('K+1&LH'I+JT(o+ITL#GM$'K+#$+SF%LG*+'#+IG%O#$'K
RFG+HTLK$'K+JF+HG)K&G+JF+M'##$WG*+GK+)()+JG+#TFI')G2

!##G+S'K+HGKKG+(OIG&M$K'()+U+>2+ F#S&$)*+RF'+)G+&L1()J'K+&'G)2

;G+ RF'+ #$+ H()S'&%$+ J$)I+ HGKKG+ 'JLG*+ HG+ SFK+ RFG+ #$+ I())G&'G+ IG
S$'I$'K+G)KG)J&G+%$')KG)$)K+K(FK+U+W$FHNG*+HTGIK3U3J'&G+$FY+G)M'&()I+JG
#TFI')G2

i+=)+)G+I())G+1$I+#U+(o+GIK+#G+SGF*+J'K3G##G2

p+ ('#U+RF'+GIK+O'G)+&$'I())L+l*+&L1#'RF$+>2+ F#S&$)2

>$'I+'#+S'K+HGKKG+&L1()IG+JTF)+K()+1&GIRFG+')J'SSL&G)K*+H(%%G+IT'#
)TQ+$M$'K+1$I+')KL&^K+1(F&+#F'+U+I$M('&+(o+LK$'K+#G+SGF2

;G+SFK+IGF#G%G)K+G)+G)K&$)K+J$)I+#G+M'##$WG*+RFT'#I+SF&G)K+S'YLI+d

i+ AG+ M(FI+ 1&GIIG[+ 1$I*+ %()I'GF&+ F#S&$)*+ H&'$+ F)+ 1$QI$)*+ #G+SGF
)TGIK+1$I+HNG[+M(FI*+HTGIK+#$+%$'I()+U+#$+<'OF&HG+RF'+O&X#G2+l

?$+ <'OF&HG+ LK$'K+ F)G+ M'G'##G+ 'M&(W)G+ RF'+ W$&J$'K+ #GI+ G)S$)KI+ K&(1
1GK'KI+1(F&+^K&G+$J%'I+U+#T$I'#G*+GK+N$O'K$'K+F)G+%'IL&$O#G+HN$F%'\&G*
FILG*+U+%('K'L+GSS()J&LG*+I'KFLG+$F+S()J+JTF)G+H(F&*+$FY+G)M'&()I+JGI
LH(#GI2

i+8##()I3Q+l*+J'K+>2+ F#S&$)2

#+ )TQ+ $M$'K+ RFTU+ IF'M&G+ #GI+ WG)I+ RF'+ H(F&$'G)K+ d+ %$')KG)$)K+()
M(Q$'K+ #$+ SF%LG+ GK+ #GI+ S#$%%GI+ ITL#GMG&+ G)+ K(F&O'##()I+ $F3JGIIFI+ JGI
%$'I()I*+ GK+ #T()+ &GI1'&$'K+ F)G+ (JGF&+ JG+ O&X#L2+ 8M$)K+ JT$&&'MG&*+ '#I
JF&G)K+$&&^KG&+I(FI+1G')G+JTLH&$IG&+#GI+HF&'GFY*+RF'+1(F&+&'G)+$F+%()JG
)G+IG+IG&$'G)K+JL&$)WLI2+8#(&I+>2+ F#S&$)+JGIHG)J'K+JG+M('KF&G*+GK+WF'JL
1$&+7G&&')G+K&$MG&I$+#GI+W&(F1GI2+;(%%G+'#I+$11&(HN$'G)K+JG+#TG)K&LG+JG
#$+%$'I()*+"$O&Q*+#G+H$IRFG+G)+K^KG*+H$&+'#+H(%%$)J$'K+#GI+1(%1'G&I+JG
#TFI')G*+M')K+U+GFY+V

i+A(FI+I(%%GI+%$eK&GI+JF+SGF*+J'K3'#*+%$'I+#$+%$'I()+GIK





p+>GI+(FM&'G&I+I()K3'#I+MG)FI+$F+IG&M'HG+HL#LO&L+1(F&+%()+S'#I+g

p+ #I+)G+IG+I()K+1$I+$II(H'LI+U+M(K&G+J(F#GF&+V+M(FI+M(FI+$II(H'G[+U
HG##GI+RF'+#GI+$KKG'W)G)K*+HTGIK+F)G+&L1()IG+$FII'+HG#$*+GK+RF'+IG&$'K
H(%1&'IG2

p+<F+)G+I$'I+1$I+H(%O'G)+#T(FM&'G&+GIK+')W&$K2

p+ )W&$K+1(F&RF('+g+7(F&+#T$&WG)K+&GfF+g+;TGIK+1(II'O#G+d+GK+HG#$
M'G)K+1GFK3^K&G+JG+HG+RFT'#+)G+H()I'J\&G+1$I+#T$&WG)K+&GfF+$F+%^%G+1(')K
JG+MFG+RFG+HG#F'+RF'+#G+J())G+d+)T$3K3'#+1$I+JGI+J&('KI+IF&+HGK+$&WG)K
RFT'#+$+W$W)L+#F'3%^%G+g+;GKKG+')W&$K'KFJG3#U+GY'IKG+1GFK3^K&G+KG##G+RFG
M(FI+J'KGI2+>$'I+#T')W&$K'KFJG+1(F&+F)G+%$&RFG+JT')KL&^K*+1(F&+F)G+$'JG
$%'H$#G*+ H&(QG[3M(FI+ RFTG##G+ I('K+ #$+%^%G+ g+ ;TGIK+ #T$%'K'L+ RF'+ S$'K
)$eK&G+#T$%'K'L2+=)+$'%G+HGFY+J()K+()+IG+IG)K+$'%L+d+GK+'#+%G+IG%O#G+RFG
I'+)(FI+)(FI+S$'I()I+#T$%'+JGI+$FK&GI*+)(FI+S$'I()I+JGI+$FK&GI+)(I+$%'I2
;TGIK+OG$FH(F1+JG+I(F#$WG&+#$+%'I\&G+JGI+%$#NGF&GFY+d+%$'I+H(%%G+HTGIK
1#FI+G)H(&G+JG+I(F#$WG&+#GF&+J(F#GF&v+G)+#$+1$&K$WG$)K2+l

!##G+$M$'K+G)H(&G+O'G)+JGI+HN(IGI+U+J'&G+J$)I+HG+IG)I*+#F'+IG%O#$'K3
'#+ d+ %$'I+ >2+ F#S&$)+ )G+ &L1()J$)K+ &'G)*+ GK+ )G+ 1$&$'II$)K+%^%G+ 1$I
#TLH(FKG&*+ G##G+ )T(I$+ 1$I+ H()K')FG&+ V+ 1#FI+ K$&J+ G##G+&G1&G)J&$'K+ HG
IFZGK2

qF$)J+ '#I+ 1$II\&G)K+ JGM$)K+ #$+ ML&$)J$N+ JG+ <$#(FG#+ 1(F&+ &G)K&G&+ $F
HN]KG$F*+>2+ F#S&$)+IT$&&^K$+V

i+7&LMG)G[+>2+#G+HF&L*+J'K3'#*+RFG+ZG+1&G)JI+U+%$+HN$&WG+#GI+S&$'I
JG+#TG)KG&&G%G)K+JGI+G)S$)KI+d+RFT'#+(&J())G+F)+IG&M'HG+H()MG)$O#G+d+ZTQ
$II'IKG&$'2+l

<$#(FG#+GFK+F)+N$FK3#G3H(&1I2

i+"$'KGI+$SS'HNG&*+H()K')F$+>2+ F#S&$)*+RFG+K(FI+HGFY+RF'+M(FJ&()K
IG+ &G)J&G+ JG%$')+ U+ #TLW#'IG+ G)+ $F&()K+ #$+ #'OG&KL+ V+ HTGIK+F)+ W&$)J
%$#NGF&+RFG+HGK+')HG)J'G2

p+A(FI+)TG)+I(%%GI+1$I+&GI1()I$O#GI2

p+ '&GHKG%G)K*+)()2+l

;G+ )G+ SFK+ 1$I+ #$+ IGF#G+ IF&1&'IG+ JG+ 7G&&')G+ d+ #G+ #G)JG%$')+%$K')*
$1&\I+ #G+ JL1(F'##G%G)K+ JG+ #$+ H(&&GI1()J$)HG+ GK+ #$+ H()SL&G)HG+ $MGH+#GI
HNGSI+JG+IG&M'HG*+>2+ F#S&$)+&GK')K+"$O&Q+V

i+ (FI+)T$MG[+&'G)+JG+1&GIIL+G)+K&$')*+ZG+1G)IG+g

p+A()*+%()I'GF&2

p+!N+O'G)*+1$&KG[+1(F&+9(FG)2+rT$'+$11&'I+RFT()+$M$'K+H()IK&F'K+#U
F)G+ H&\HNG+ %(J\#G*+ J$)I+ #$RFG##G+ ()+ $+ $11#'RFL+ HG+ RF'+ ITGIK+ S$'K+ JG
%'GFY+ $'##GF&I+ d+ )()+ #$+ '##G*+ '#+ Q+ $F&$'K+ GF+ H()H(F&I+ GK+ 1$&+ IF'KG
&(FK')G*+ %$'I+ F)+ 1$&K'HF#'G&+ RF'+ $+ HNG&HNL+ J$)I+ #G+ O'G)+ U+ S$'&G+ F)
N(%%$WG+U+JGI+%L%('&GI+HN\&GI2+ (FI+LKFJ'G&G[+HGKKG+H&\HNG+J$)I+K(FI+IGI
JLK$'#I+ V+ H()IK&FHK'()*+HN$FSS$WG*+ MG)K'#$K'()*+ 1&'Y+ JG+ &GM'G)K*+ GK
JL1G)IG+JTG)K&GK'G)2+7F'I+M(FI+JG%$)JG&G[+U+I()+H()IK&FHKGF&+JG+RFG##GI
H&\HNGI+ '#+ ITGIK+ ')I1'&L2+ (FI+ '&G[+ #GI+ LKFJ'G&+ $FII'*+ GK+ M(FI
&GM'G)J&G[+$FII'+M'KG+RFT'#+M(FI+IG&$+1(II'O#G2+ #+S$FK+RFT$M$)K+K&('I
%('I+)(FI+$Q()I+(FMG&K+F)G+H&\HNG+U+#$+1(&KG+JG+K(FKGI+%GI+FI')GI+V+ZG
)G+ MGFY+ 1$I+ RFTF)+ %$#NGF&+ H(%%G+HG#F'+ RF'+ GIK+ $&&'ML+ $M$)K3N'G&+ IG
&G)(FMG##G2+ rG+ H(%1KG+ IF&+ M(FI2+AT$Q()I+ 1$I+ #$+ HN$&WG+ JTF)G+ 1$&G'##G
&GI1()I$O'#'KL2+l

?G+ I('&*+ #$+ #Gf()+ RFG+>##G+ PG#N(%%G+ J())$'K+ U+ 7G&&')G+ RF'+ $M$'K
&$H()KL+ HGKKG+ W&$)JG+ )(FMG##G+ U+#T')IK'KFK&'HG+ G)KN(FI'$I%LG*+ SFK
')KG&&(%1FG+1$&+#TG)K&LG+JG+>2+ F#S&$)+J$)I+#$+O'O#'(KN\RFG+V



i+>$JG%('IG##G*+J'K3'#*+ZG+M'G)I+M(FI+JG%$)JG&+F)+IG&M'HG+G)+%()+)(%
GK+ $F+ )(%+ JGI+ 1(1F#$K'()I+ JG+ HG+ 1$QI*+ IG&M'HG+ H()I'JL&$O#G*+JTF)G
'%1(&K$)HG+H$1'K$#G+1$&+#GI+&LIF#K$KI+RFT'#+1GFK+1&(JF'&G*+%$'I+RF'*+ZG
#G+ &GH())$'I*+ GY'WG+ JG+ M(K&G+ 1$&K+ F)+ I$H&'S'HG+ H()I'JL&$O#G+$FII'+ V
M('H'+HG+J()K+'#+IT$W'K2+l

;G+ J()K+ '#+ IT$W'II$'K*+ HTLK$'K+ RFTG##G+ J())]K+ I$+ JL%'II'()+ 1(F&
1&G)J&G+#$+J'&GHK'()+JGI+H')R+H&\HNGI+RFT'#+$##$'K+S()JG&+d+$1&\I+$M('&
HNG&HNL*+ '#+ )G+ K&(FM$'K+ RFTG##G+ RF'+ SXK+ #$+ SG%%G+ JT')KG##'WG)HG*
JTL)G&W'G+GK+JG+HhF&+H$1$O#G+JG+%G)G&+U+O'G)+F)G+K]HNG+$FII'+#(F&JG2+?GI
H&\HNGI+ (FMG&KGI*+ '#+ #GI+ (SS&'&$'K+ $FY+ H(%%F)GI+ JG+ >$&$FH(F&K*+@$')K3
7'1(Q*+ :G&HNGFY*+ P$H(F&K*+ "#GYG##GI*+ $MGH+ F)+ H$1'K$#+ IFSS'I$)K+1(F&
IFOMG)'&+U+#GF&+G)K&GK'G)+U+1G&1LKF'KL*+GK+'#+)G+%GKK&$'K+1(F&+H()J'K'()
U+I$+J()$K'()+RFG+#T(O#'W$K'()+JG+%$')KG)'&+U+#GF&+K^KG+HG##G+G)+RF'+'#
$M$'K+K(FKG+H()S'$)HG+1(F&+$IIF&G&+#G+IFHH\I+GK+#$+JF&LG+JG+I()+hFM&G2

8')I'+1&LIG)KLG*+#$+JG%$)JG+)G+1(FM$'K+1$I+)G+1$I+^K&G+$HHFG'##'G*
%$'I+ HG+ )G+ SFK+ 1$I+ I$)I+ JLHN'&G%G)KI*+ H$&+ #G+ I$H&'S'HG*+H(%%G+ #T$M$'K
J'K+>2+ F#S&$)*+LK$'K+H()I'JL&$O#G+1(F&+#T')IK'KFK&'HG+V

i+8N+k+%()I'GF&*+ITLH&'$3K3G##G*+M(FI+)G+I$MG[+1$I+HG+RFG+HTGIK+RFG
#TG)IG'W)G%G)K2

p+  ())G&+ #G+ I$M('&+ $FY+ G)S$)KI*+ HTGIK+ OG$FH(F1*+ ZG+ #G+ I$'I*+ %$'I
#GF&+ J())G&+ #$+ M'G*+ #$+ I$)KL*+ HTGIK+ RFG#RFG+ HN(IG+ $FII'*+ GK+ HG+ IG&$
MmK&G+K]HNG+d+G##G+GIK+$IIG[+W&$)JG+1(F&+RFG+M(FI+)G+#$+&GSFI'G[+1$I2

p+ !K+ ZG+ )G+ IG&$'I+ 1$I+ J'W)G+ JG+ M(K&G+ HN('Y+ I'+ ZTLH(FK$'I+ %GI
H()MG)$)HGI+1G&I())G##GIv+81&\I+K(FK+ZG+%G+1&G)J&$'+%('3%^%G+1(F&+L#\MG*
GK+ ZT$F&$'+ K$)K+ U+ $11&G)J&G*+ RFG+ %()+ OGI(')+ JTG)IG'W)G%G)K+ K&(FMG&$+ U
ITG%1#(QG&+#$&WG%G)K2+rG+IF'I+U+M(FI+JG+K(FK+HhF&*+GK+HG+HhF&+GIK+1#FI
L%F+RFT'#+)G+I$F&$'K+#TGY1&'%G&*+1L)LK&L+JG+W&$K'KFJG*+JT$J%'&$K'()v

p+@'+M(FI+M(F#G[+1$&#G&+JG+W&$K'KFJG*+HG+)TGIK+1$I+U+%('+RFT'#+S$FK
G)+$J&GIIG&+#TGY1&GII'()*+%$'I+U+M(K&G+L#\MG+d+%$JG%('IG##G*+H$&+HTGIK
G##G+RF'+1$&+IGI+1$&(#GI*+1$&+IGI+IFWWGIK'()I*+$+LMG'##L+J$)I+%()+HhF&
JGI+'JLGI+$FYRFG##GI+ZTLK$'I+ZFIRFT$#(&I+&GIKL+LK&$)WG&*+GK+%T$+%'I+J$)I
F)G+ M('G+ (o+ ZG+ )T$'+ G)H(&G+ S$'K+ RFG+ RFG#RFGI+ 1$I*+ RF'+ )G+ I()K+&'G)+ U
HmKL+JG+#$+&(FKG+U+1$&H(F&'&2

p+8N+k+%()I'GF&*+ITLH&'$+7G&&')G+G)N$&J'G+JG+Z('G+GK+JG+S'G&KL*+I'
M(FI+M(F#'G[+G)H(&G+G)+S$'&G+F)2

p+7(F&+$##G&+(o+g

p+qFG#RFG+1$&K+(o+ZG+M(FI+H()JF'&$'I+HG+I('&2

p+8#(&I*+KF+)G+J(FKGI+JG+&'G)2

p+8N+k+I'+ZG+)G+J(FK$'I+JG+&'G)+k

p+!IK3HG+JG+%('+RFG+KF+J(FKGI+g

p+A()*+%()I'GF&*+JG+%('*+JG+%('+IGF#G2+>$'I+HG#$+)T$+$FHF)+&$11(&K
$MGH+HG+RFG+ZG+M(FI+JG%$)JG+G)+M(FI+1&(1(I$)K+JG+M(FI+H()JF'&G+RFG#RFG
1$&K+HG+I('&2

p+>$'I+(o+MGFY3KF+%G+H()JF'&G+HG+I('&+g

p+!)+F)+G)J&('K+(o+M(K&G+1&LIG)HG+1G)J$)K+RFG#RFGI+%')FKGI+IGF#G%G)K
1GFK+1&(JF'&G+JGI+&LIF#K$KI+GYK&$(&J')$'&GI2

p+!)H(&G+)G+1GFY3KF+%G+J'&G+RFG#+GIK+HGK+G)J&('K+%QIKL&'GFY+g

p+@'+ZG+M(FI+#G+J'I$'I*+#TGSSGK+RFG+ZT$KKG)JI+JG+)(K&G+M'I'KG+IG&$'K
%$)RFL2+ #+SG&$+OG$F+GK+HN$FJ+HG+I('&*+M(FI+)T$F&G[+1$I+U+H&$')J&G+JG
W$W)G&+S&('J*+#$'IIG[3M(FI+JLH'JG&2



p+ #+IG%O#G+RFT()+1GFK+$M('&+H()S'$)HG+G)+G##G*+J'K+>##G+ PG#N(%%G*
O'G)+RFG+HGKKG+1&(1(I'K'()+IG+1&LIG)KG+I(FI+F)G+S(&%G+F)+1GFv+O'[$&&G+GK
G)S$)K')G2

p+8##()I*+RFT'#+I('K+S$'K+H(%%G+KF+MGFY*+ZG+KT$HH(%1$W)G&$'+HG+I('&2
n+RFG##G+NGF&G+S'YGI3KF+)(K&G+GY1LJ'K'()+g

p+7#FI+'#+IG&$+K$&J*+%'GFY+HG#$+M$FJ&$2+l

 $)I+ #$+ I('&LG*+ '#+ 1$&#$+ 1#FI'GF&I+ S('I+ JG+ HGKKG+ GY1LJ'K'()*+ %$'I
I$)I+JLH'JG&+7G&&')G+U+ITGY1#'RFG&2

i+@$'I3KF+RFG+KF+G)+GI+$&&'MLG+U+1'RFG&+%$+HF&'(I'KL+g

p+ qF$)J+ ZG+ )T$F&$'I+ (OKG)F+ RFG+ HG#$*+ GIK3HG+ RFG+ HG+ )G+ IG&$'K+ 1$I
JLZU+RFG#RFG+HN(IG+g+AG+M$FK3'#+1$I+%'GFY+1(F&+M(FI+&^MG&+U+HG+RF'+1GFK
IG+1&(JF'&G+K$)KmK+(F+JG%$')*+RFG+M(FI+$)L$)K'&+J$)I+#GI+&GW&GKI+JG+HG
RFG+M(FI+GI1L&'G[+N'G&+g

p+;G#$+M$FJ&$'K+%'GFY+I'+JG%$')+GY'IK$'K+%$')KG)$)K+1(F&+%('+d+%$'I
U+ RFG#+ $MG)'&+ MGFY3KF+ RFG+ ZG+ &^MG+ g+ '#+ GIK+ 1#FI+K&'IKG+ G)H(&G+ RFG+ #G
1$IIL*+1F'IRFT'#+GIK+M'JG2

p+>$'I+)()*+%()I'GF&*+'#+)TGIK+1$I+M'JG*+I'+M(FI+I()WG[+U+HG#F'+JGI
$FK&GI2+qF$)J+()+GIK+G)S$)Kv+GK+1$I+NGF&GFY*+()+1G)IG+I(FMG)K*+)TGIK3HG
1$I*+ U+ K(FK+ HG+ RFT()+ JG%$)JG&$'K+ U+ F)+ %$W'H'G)+ K(FK31F'II$)K*+ U+F)
G)HN$)KGF&+ I'+ ()+ #G+ &G)H()K&$'K+ GK+ RF'+ )T$+ RFTU+ M(F#('&+ 1(F&+&L$#'IG&
K(FI+ #GI+ I(FN$'KI+ d+ %$'I+ RF$)J+ ()+ GIK+ I('3%^%G+ HGK+G)HN$)KGF&*+ GIK3HG
RFT()+)G+1G)IG+1$I+RFG#RFGS('I+U+HG+RFT()+1GFK+S$'&G+1(F&+&G)J&G+NGF&GFY
HGFY+RF'+)G+#G+I()K+1$I*+RFT'#I+I('G)K+G)S$)KI+(F+)()+d+1F'IRFT()+$+$FY
%$')I+#G+1(FM('&*+)TGIK3HG+1$I+$%FI$)K+JG+ITG)+IG&M'&+g+rG+J'I+$%FI$)K
1$&HG+RFG+)(FI+I(%%GI+J$)I+F)G+SLG&'G*+%$'I+J$)I+#$+&L$#'KL+'#+Q+$+F)
$FK&G+%(K+RFG+HG#F'3#U2+l

?$+ I('&LG+ ITLH(F#$+ J$)I+ HGI+ 1&(1(I+ d+ 1#FI'GF&I+ S('I+ >2+ F#S&$)
JG%$)J$+I'+#G+%(%G)K+)TLK$'K+1$I+MG)F+JG+1$&K'&*+%$'I+G##G+#G+&GK$&J$
K$)K+RFTG##G+1FK2

!)S')+ G##G+ $))()f$+ RFT'#I+ 1(FM$'G)K+ IG+ %GKK&G+ G)+ &(FKG+ V+ #$+)F'K
LK$'K+HN$FJG+H(%%G+G##G+#T$M$'K+1&LMF*+I$)I+MG)K*+I$)I+O&(F'##$&J*+%$'I
$MGH+ JGI+ LH#$'&I+ JG+ HN$#GF&+ RF'+ S&LRFG%%G)K+ G%O&$I$'G)K+ #G+ H'G#+)('&2
qF$)J+'#I+$&&'M\&G)K+J$)I+#G+M'##$WG+'#I+#G+K&(FM\&G)K+G)J(&%'*+1$I+F)G
IGF#G+ #F%'\&G+ )G+O&'##$'K+ $FY+ SG)^K&GI+ H#(IGI*+ 1$I+ JG+ O&F'K+ JT$FHF)G
I(&KG*+GYHG1KL+HG#F'+JG+#TG$F+RF'+K(%O$'K+JGI+O$&&$WGI+JG+#$+&'M'\&G2

;(%%G+K(FI+#GI+$MGFW#GI*+>2+ F#S&$)+I$M$'K+IG+&GH())$eK&G+#$+)F'K*
GK+JG1F'I+#GF&+I(&K'G+JF+HN]KG$F*+'#+$M$'K+IF'M'+I()+HNG%')+H(%%G+$MGH
IGI+QGFY2

i+A(FI+M('#U+JGM$)K+"&$)f('IG*+J'K3'#*+U+F)+HG&K$')+%(%G)K2

p+;TGIK+ZFIKG%G)K+HNG[+G##G+RFG+)(FI+$##()I2+>$')KG)$)K+I'+M(FI+#G
M(F#G[+O'G)*+)(FI+)G+1$&#G&()I+1$I+V+1$&+#$+%$')+ZG+M(FI+WF'JG&$'2+rG
M(FI+ 1&LM'G)I+ HG1G)J$)K+ RFG+ )(FI+ $F&()I+ F)+ GIH$#'G&+ U+%()KG&*+ '#+ GIK
S$H'#G+GK+J&('K+d+$F+N$FK+JG+HGK+GIH$#'G&+ZT(FM&'&$'+F)G+1(&KG+GK+)(FI
G)K&G&()I+ d+ )(FI+ )G+ &GIKG&()I+ #U+ RFG+ HG+ RFG+ M(FI+M(FJ&G[+ &GIKG&*+ F)G
%')FKG+(F+JGFY2

p+qFG+MGFY3KF+RFG+ZG+M('G*+1F'IRFG+ZG+)G+M('G+1$I+g

p+ (FI+)T$MG[+1$I+OGI(')+JG+M('&2

p+8#(&I+1(F&RF('+MG)'&+g

p+7(F&+^K&G+MG)F2+rT(FO#'$'I+JG+M(FI+J'&G+RFT'#+'%1(&KG+1GF+RFG+)(FI
S$II'()I+JF+O&F'K+G)+%$&HN$)K2+l



?GI+HN(IGI+IT$&&$)W\&G)K+H(%%G+G##G+$M$'K+J'K*+GK+G)+$&&'M$)K+J$)I
#$+ H(F&+ ')KL&'GF&G*+ F)+ LH#$'&+ #F'+ %()K&$+ #TG)K&LG+ JG+ #TGIH$#'G&2+ #I
%()K\&G)K*+ GK+ 7G&&')G+ (FM&$)K+ #$+ 1(&KG+ J()K+ G##G+ $M$'K+ 1$&#L*+ $KK'&$
J(FHG%G)K+>2+ F#S&$)+GK+&GSG&%$+#$+1(&KG2

8#(&I+'#I+IG+K&(FM\&G)K+G)MG#(11LI+JTF)+$'&+HN$FJ*+]H&G*+IFSS(RF$)K2

C)G+M('Y+G%1]KLG+J'K+V

i+qFTGIK3HG+RF'+GIK+#U+g+l

C)G+1&GII'()+JG+%$')+$MG&K'K+>2+ F#S&$)+JG+)G+1$I+&L1()J&G2

?$+%^%G+M('Y+H()K')F$+V

i+;(FHNG3KL+J()+#$+A(QG##G2+l

;GKKG+ S('I+ HG+ SFK+ #$+ %$')+ JG+ >2+ F#S&$)+ RF'+ J'K+ U+ 7G&&')G+ RFT'#
M(F#$'K+I(&K'&2

!##G+&(FM&'K+#$+1(&KG*+GK+'#I+&GJGIHG)J'&G)K*+K$)J'I+RFTF)+%F&%F&G
JG+M('Y+#GI+$HH(%1$W)$'K2

;G+SFK+IGF#G%G)K+J$)I+#$+&FG+RFG+>2+ F#S&$)+1&'K+#$+1$&(#G+V

i+ <F+ $I+ M(F#F+ %G+ S$'&G+ H())$eK&G+ #$+ HN$%O&LG+ J$)I+ #$RFG##G+ KF+ $I
H(FHNL+#$+1&G%'\&G+)F'K+JG+K()+$&&'MLG+'H'+g

p+ rT$'+ M(F#F+ RFG+ M(FI+ H())$'II'G[+ F)G+ JGI+ )(%O&GFIGI+HN$%O&LGI+JG
>$&$FH(F&K*+ GK+ JGI+ $FK&GI+ M'##$WGI+ (o+ H(FHNG+ K(FK+ F)+ %()JG+ JG+ M(I
(FM&'G&I+ V+ N(%%GI*+ SG%%GI*+ G)S$)KI*+ 1G)I$)K+ RFG+ RF$)J+ M(FI+ $F&'G[
&GI1'&L+#GF&+$'&+G%1('I())L+1G)J$)K+F)G+%')FKG+IGF#G%G)K*+M(FI+M(FJ&'G[
S$'&G+&GHNG&HNG&+H(%O'G)+JG+1$FM&GI+WG)I+'#+KFG2+l+





'#I+)T$M$'G)K+RFTU+#GI+W$&JG&+d+#G+KG&&$')+)G+#F'+%$)RFG&$'K+1$I2+ #I
$M$'G)K+ZFIRFT$F+#G)JG%$')+%$K')+()[G+NGF&GI+1(F&+IG+JLH'JG&+d+U+%'J'+'#
IG&$'K+K&(1+K$&J2

8F+HG)K&G+JF+M'##$WG+IG+J&GIIG)K+JT$FK&GI+K('KI+&(FWGI+OG$FH(F1+1#FI
N$FKI*+ 1#FI+ #()WI*+ 1#FI+ '%1(I$)KI+ V+ HG+ I()K+ HGFY+ JTF)+ W&(F1G+JG
O]K'%G)KI+ U+ 1G')G+ $HNGMLI+ J$)I+ #GIRFG#I+ I()K+ LK$O#'I+ JGI+ #(WG%G)KI
IL1$&LI*+ JGI+ &LSGHK('&GI*+ JGI+ &GIK$F&$)KI*+JGI+ H$)K')GI*+ JGI+ %$W$I')I
JT$11&(M'I'())G%G)K+ 1(F&+ #GI+ (FM&'G&I+HL#'O$K$'&GI*+N(%%GI+GK+SG%%GI+d
GK+ 1(F&+ HGI+ O]K'%G)KI+ >2+ F#S&$)+ $+G%1#(QL+ #G+ %^%G+ 1&(HLJL
JTGY1&(1&'$K'()+RFG+1(F&+#$+H&\HNG2

7&LHLJG%%G)K+IG+K&(FM$'G)K+#U+1#FI'GF&I+M'G'##GI+%$'I()I+$11&(1&'LGI
K$)K+ O'G)+ RFG+ %$#*+ G)+ &L$#'KL+ $FII'+ %$#+ RFG+ 1(II'O#G*+ $F+#(WG%G)K+ G)
HN$%O&LGI+ JGI+ (FM&'G&I+ GK+ G)+ H$O')GKI2+ #+ $+ S$'K+ $11G#G&+ #GI
1&(1&'LK$'&GI+ JG+ HGI+ %$'I()I*+ GK+ #GF&+ $+ KG)F+ F)+ #$)W$WG+ U+ 1GF+ 1&\I
$)$#(WFG+U+HG#F'+J()K+'#+ITGIK+JLZU+IG&M'+V

i+  G1F'I+ #()WKG%1I+ ()+ IG+ 1#$')K+ M'(#G%%G)K+ JGI+ HN$%O&LGI+J$)I
#GIRFG##GI+M(FI+H(FHNG[+%GI+(FM&'G&I*+GK+HTGIK+$FY+%$FM$'IGI+H()J'K'()I
J$)I+#GIRFG##GI+I()K+LK$O#'I+HGI+#(WG%G)KI+RFT()+$KK&'OFG+#GI+%$#$J'GI
JG+1('K&')G+GK+#$+S'\M&G+KQ1N(wJG+RF'+KFG)K+K$)K+JG+%()JG2+rG+)G+1GFY
1$I+ K(#L&G&+ HG#$+ 1#FI+ #()WKG%1I2+ rT$'+ J()H+ &LI(#F+ JG+ S$'&G+H()IK&F'&G
JGFY+NmKG#I+J$)I+#GIRFG#I+ZT(SS&'&$'+$FY+(FM&'G&I+HL#'O$K$'&GI*+N(%%GI
GK+SG%%GI*+F)G+HN$%O&G+IL1$&LG+GK+GYH#FI'MG+1(F&+K&('I+S&$)HI+1$&+%('I2
! )+%^%G+ KG%1I+ ZT$%L)$WG&$'+ #GI+ &G[3JG3HN$FIILG+ G)+ &LSGHK('&GI+ GK+ G)
&GIK$F&$)KI+(o+ZG+J())G&$'+F)+Je)G&+H(%1(IL+JG+I(F1G*+JG+&$W(XK+(F+JG
&mK'*+JG+1$')+GK+JG+H'J&G+1(F&+I('Y$)KG3J'Y+HG)K'%GI2+@'+M(FI+M(F#G[+%G
MG)J&G+M(I+%$'I()I*+ZTL#\MG&$'+%GI+NmKG#I+IF&+#GF&+G%1#$HG%G)K2+@'+M(FI
)G+ M(F#G[+ 1$I*+ W$&JG[3#GI2+ >$+ H(%O')$'I()+ GIK+ J$)I+ M(K&G+ ')KL&^K*+ H$&
ZT$'+ $'##GF&I+ JGI+ KG&&$')I+ (o+ %GI+ H()IK&FHK'()I+%G+ H(XKG&()K+OG$FH(F1
%(')I+HNG&2+ (FI+$MG[+ZFIRFTU+()[G+NGF&GI+JG%$')+1(F&+&LS#LHN'&+d+U+%'J'
'#+IG&$'K+K&(1+K$&J2+l

@F&+ HGI+ KG&&$')I+ L1$&1'##LI+ F)+ 1GF+ 1$&K(FK*+ ()+ $1G&f('K+ JT$FK&GI
K('KI+G)+KF'#GI+)GFMGI*+K(FK+1GK'KI+HGFY3#U*+GK+RF'+1$&+#GF&+1&(1&GKL+GK
#GF&+ LH#$K+ &(FWG+ H()K&$IKG)K+ $MGH+ #GI+ $)H'G))GI+ K('KF&GI+ H(FMG&KGI+ JG
%(FIIGI+ GK+ JG+ IGJF%+ V+ HG+ I()K+ HGFY+ JGI+%$'I()I+ (FM&'\&GI+ J()K+ #$
H()IK&FHK'()+ GIK+ H(%%G)HLG+ JG1F'I+ 1GF*+ GK+ RF'+K(FKGI+ I()K+ (F+ IG&()K
'I(#LGI+ $F+ %'#'GF+ JTF)+ Z$&J')GK*+ J$)I+ #GRFG#+1(F&&()K+ IG+ &LH(#KG&+ #GI
#LWF%GI+)LHGII$'&GI+U+#T$#'%G)K$K'()+JG+#$+S$%'##G+RF'*+1(F&+HG)K+S&$)HI
1$&+$)+JG+#(QG&*+$F&$+#G+O'G)3^K&G+%$KL&'G#+GK+#$+J'W)'KL+JF+HNG[+I('2

>$'I+#$+K&$)IS(&%$K'()+RF'+U+H(F1+IX&+GXK+S&$11L+#G+1#FI+M'MG%G)K*
IF&1&'I+ GK+ %^%G+ IKF1LS'L+ HG#F'+ RF'+ IG&$'K+ &GIKL+ F)+ $)+ $OIG)K+JG
>$&$FH(F&K*+LK$'K+HG##G+RF'+$M$'K+O(F#GMG&IL+#G+1$&H+%^%G+JG+>2+ F#S&$)*
J$)I+ JGI+ 1G#(FIGI+ RF'*+ G)+ #G+ 1&(#()WG$)K*+ JGIHG)J$'G)K+ZFIRFT$FY
G)K$'##GI+ $MGH+ #GIRFG##GI+ G##GI+ IG+ H()S()J$'G)K2+ ;GKKG+ 1$&K'G+O$IIG
&GIKLG+ZFIRFG3#U+1&GIRFG+U+#TLK$K+)$KF&G#*+$M$'K+LKL+&GK&$)HNLG+JF+1$&H
1$&+ F)+ I$FK+ JG+ #(F1*+ GK+ %$')KG)$)K+ ITL#GM$'K+ U+ I()+ HG)K&G+ F)+ W&$)J
HN$#GK+G)+O('I*+S#$)RFL+JT$FK&GI+H(KK$WGI+(F+JG+j'(IRFGI+H()IK&F'KI+U+#$
#LW\&G*+RF'+ J())$'G)K+ U+ #TG)IG%O#G+ F)G+ $11$&G)HG+ JG+ Z$&J')+ 1FO#'H+ RFG
1&LH'I$'G)K+G)H(&G+ K(FKGI+ I(&KGI+ JG+ ZGFY*+ JGI+ %$)\WGI+ JG+ HNGM$FY+ JG
O('I*+JGI+O$#$)f('&GI*+JGI+$11$&G'#I+JG+WQ%)$IK'RFG*+JGI+ZGFY+JG+O(F#GI*
JG+RF'##GI*+JGI+K'&I+U+#T$&H*+U+#T$&O$#\KG*+U+#$+H$&$O')G+GK+$F+SFI'#+JG
WFG&&G*+JGI+%]KI+JG+H(H$W)G*+JGI+KG&&$')I+1(F&+#$+1$F%G*+JGI+1'IKGI+1(F&
ML#(H'1\JGI*+F)+KNL]K&G+JG+%$&'())GKKGI*+F)G+GIK&$JG+1(F&+JGI+%FI'H'G)I2

;TGIK+RFTG)+&L$#'KL+HTLK$'K+O'G)+F)+Z$&J')+1FO#'H*+HG#F'+RF'+IG&M$'K
$FY+ ZGFY+ JGI+ (FM&'G&I+ JG+ K(FKGI+ #GI+ FI')GI+ d+ H$&+ I'+ 1(F&+ HN$HF)+JGI
$FK&GI+M'##$WGI+V+:G&HNGFY*+@$')K37'1(Q*+P$H(F&K*+"#GYG##GI*+>2+ F#S&$)
$M$'K+JLH'JL+JG+S$'&G+#GI+%^%GI+H()IK&FHK'()I+RFTU+>$&$FH(F&K*+'#+$M$'K
M(F#F+ RFT'#+ )TQ+ GXK+ 1(F&+ K(FI+RFTF)+ IGF#+ #'GF+ JG+ &LF)'()+ GK+ JG
&LH&L$K'()+ (o+ 1(F&&$'G)K+ ITLK$O#'&+ JGI+&G#$K'()I+ WL)L&$#GI*+ RF'
JGM'G)J&$'G)K+F)+#'G)+G)K&G+GFY2+!K+#$+I'%1#G+O'O#'(KN\RFG+RFT'#+$M$'K
GF+ K(FK+ JT$O(&J+ #T')KG)K'()+ JTLK$O#'&*+ ITLK$'K+K&$)IS(&%LG*+I$)I+RFT'#





K&$'K$'K*+ 1&GIRFG+ $MGH+ JLSL&G)HG*+ G)+ K(FK+ H$I+ H(%%G+F)G+ 1G&I())G+ RF'
H(%1KG+ V+ i+ ;GKKG+ 1GK'KG+ $+ 1#FI+ S$'K+ RFG+ #$+%LJGH')G*+ J'I$'K3'#*+ I$)I
G##G+ZG+)G+I$'I+M&$'%G)K+1$I+HG+RFG+>2+ F#S&$)+IG&$'K+JGMG)F2+l

>##G+PG#N(%%G+)T$M$'K+1$I+GF+U+HN$)WG&+JG+%$)'\&GI*+%$'I+G##G+LK$'K
S'\&G+JTG##G*+GK+HN$RFG+Z(F&+J$)I+I$+#Gf()*+'#+Q+$M$'K+RFG#RFGI+%')FKGI
(o+S&$)HNG%G)K+G##G+#$'II$'K+1$&$eK&G+IGI+M&$'I+IG)K'%G)KI*+O'G)+RFTG##G
IT$M(F]K+RFG+#GF&+GY1&GII'()+)TG)+SXK+1GFK3^K&G+1$I+K&\I+H(&&GHKG*+i+JG
%$eK&GIIG+U+L#\MG+l2

qF$)K+ U+ "$O&Q*+ '#+ LK$'K+ $II(H'L+ JG+ K&(1+ 1&\I+ U+ K(FK+ HG+ RF'+ IG
S$'I$'K*+1(F&+)T^K&G+1$I+G)+$HH(&J+$MGH+HGKKG+ZGF)G+S'##G*+U+#$RFG##G+'#
)T$M$'K+1$I+K(FK+JT$O(&J+1&^KL+$KKG)K'()*+%$'I+RF'+O'G)+M'KG+$M$'K+1&'I
F)G+ I'+ W&$)JG+ '%1(&K$)HG+ J$)I+ #$+ %$'I()*+ RFT'#+ )TLK$'K+ 1#FI+ RFTF)
')IK&F%G)K+G)K&G+IGI+%$')I2

i+ >()I'GF&+ "$O&Q*+ M(FI+ $##G[+ $##G&+ U+ A('I'G#+ LKFJ'G&+ #GI+ %$'I()I
(FM&'\&GI2

p+>()I'GF&+"$O&Q*+M(FI+$##G[+$##G&+G)+8)W#GKG&&G+LKFJ'G&+#G+S-*K$"0
!"<2&F1.7&T"$-"2

p+>()I'GF&+"$O&Q*+M(FI+$##G[+$##G&+G)+PG#W'RFG+LKFJ'G&+#GI+HG&H#GI
(FM&'G&I2+l

!K+ "$O&Q+ 1$&K$'K*+ LKFJ'$'K+ HG+ RFT()+ #F'+ $M$'K+ ')J'RFL+ K(FK+ G)+ )G
)LW#'WG$)K+&'G)+JG+HG+RFT'#+K&(FM$'K+')KL&GII$)K*+1F'I+$F+&GK(F&*+$1&\I
JG+ #()WFGI+ J'IHFII'()I+ $MGH+ >2+ F#S&$)*+ LK$'G)K+ $&&^KLI+ #GI+ 1#$)I
RFTGYLHFK$'G)K+ I(FI+ I$+ J'&GHK'()+ #T$&HN'KGHKG+ GK+ #GI+ H()JFHKGF&I+ JG
K&$M$FY*+$JZ(')KI+U+I()+OF&G$F*+JGMG)F+JG1F'I+1GF+#G+1#FI+'%1(&K$)K+JG
#$+%$'I()2+r$%$'I+G##G+)G+1&G)$'K+1$&K+U+HGI+J'IHFII'()I*+Z$%$'I+G##G
)TQ+%^#$'K+I()+%(K*+%$'I+G##G+Q+$II'IK$'K*+GK+'#+GXK+S$##F+F)G+IKF1'J'KL
&LG##G+1(F&+)G+1$I+H(%1&G)J&G+RFTG##G+#GI+1&L1$&$'K*+#GI+')I1'&$'K*+GK
RFTG)+I(%%G+HTLK$'K+#$+IG%G)HG+RFTG##G+$M$'K+ZGKLG+J$)I+#TGI1&'K+(F+J$)I
#G+HhF&+JF+%$eK&G*+RF'+WG&%$'K+GK+1(&K$'K+IGI+S&F'KI2

7$I+ 1#FI+ RFG+ "$O&Q*+ #GI+ (FM&'G&I+ L#FI+ 1$&+ #GF&I+ H$%$&$JGI+ )G
%LH())$'II$'G)K+ #G+ &m#G+ JG+ 7G&&')G*+ GK+ O'G)+ RFG+ J$)I+ #GF&I+ H()IG'#I*
G##G+)G+IG+SXK+Z$%$'I+1G&%'I+)'+F)+%(K*+)'+F)+I'W)G*+'#I+I$M$'G)K+K&\I
ZFIKG%G)K+1GIG&+#T')S#FG)HG+RFTG##G+GYG&f$'K*+GK+HG+)TLK$'K+1$I+1(F&+GFY
F)+%')HG+IFZGK+JG+H()S'$)HG+GK+JG+S'G&KL+RFTG##G+SXK+JGI+#GF&I+V

i+ (FI+I$MG[*+G##G+$+K&$M$'##L+$FY+H$))GK'\&GI2

p+ !IK3HG+ RFG+ I'+ G##G+ )G+ I(&K$'K+ 1$I+ JF+ K&$M$'#*+ G##G+ IG&$'K+ HG
RFTG##G+GIK+g+l

#+)TGXK+1$I+S$'K+O()+RFG+JGM$)K+HGFY3#U*+()+1$&#]K+JG+#$+NFG&+RF$)J
G##G+ K&$MG&I$'K+ #GI+ &FGI+ JGI+ M'##$WGI+ d+ #GI+ NFLGI+H(%%G)HLGI+ $F&$'G)K
LKL+M'MG%G)K+GK+M'(#G%%G)K+&GS(F#LGI+J$)I+#GI+W(I'G&I2

;G+J'%$)HNG3#U*+ZFIKG%G)K+"$O&Q*+1$&K'+JG1F'I+1#FI'GF&I+Z(F&I+1(F&
F)G+G)RF^KG+J()K+>2+ F#S&$)+)T$M$'K+1$I+1$&#L+U+7G&&')G*+GK+RFT'#+$M$'K
%^%G+ 1$&F+ M(F#('&+ KG)'&+ IGH&\KG*+ LK$'K+ $KKG)JF+ d+ #G+ %$K')+ '#+$M$'K
G)M(QL+JG+7$&'I+F)G+JL1^HNG+)G+H()KG)$)K+RFG+HGI+RFG#RFGI+%(KI+V

i+9G)IG'W)G%G)KI+H(%1#GKI*+1'\HGI+(SS'H'G##GI*+$&&'MG&$'+%'J'+l2

#+LK$'K+%'J'+GK+JG%'*+GK+'#+)T$&&'M$'K+1$I*+HG+RF'+H()K&$'&G%G)K+U
#TN$O'KFJG+ $M$'K+ 1&(M(RFL+ #T'%1$K'G)HG+ JG+ >2+ F#S&$)+ JT(&J')$'&G+ 1#FI
H$#%G2

@()+JLZGF)G&+$HNGML+1#FI+1&(%1KG%G)K+RFG+JG+H(FKF%G*+'#+LK$'K+&G)K&L
J$)I+ I()+ H$O')GK+ $MGH+ 7G&&')G*+ GK+ U+ HN$RFG+ ')IK$)K+ '#+ $##$'K+ U+ #$
SG)^K&G+(FMG&KG+IF&+#GI+Z$&J')I+1(F&+LH(FKG&2

i+ #+GIK+LK&$)WG+RFG+"$O&Q+)T$&&'MG+1$I2



p+?G+K&$')+$F&$+GF+JF+&GK$&J2+l

>$'I+ '#+ )G+ IG+ &G)J$'K+ 1$I+ U+ HGKKG+ &$'I()+ GK+ &GIK$'K+ U+ #$+ SG)^K&G
JT(o+G##G+GXK+M(F#F+#T$&&$HNG&*+H$&+'#+IG+1$II$'K+J$)I+#GI+Z$&J')I+GK
J$)I+ #G+ 1$&H+ JGI+ HN(IGI+ J()K+ G##G+ )G+ M(F#$'K+ 1$I+ RFT'#+ GXK
H())$'II$)HG+ d+ $MGH+ F)G+ $HK'M'KL+ 1#FI+ RFT(&J')$'&G+#GI+ Z$&J')'G&I
$HNGM$'G)K+JTG)K(F&G&+JG+K&G'##$WGI+#GI+H(&OG'##GI+JG+S#GF&I*+K$)J'I+RFG
JT$FK&GI+ G%1(&K$'G)K+ #GI+ 1#$)KGI+ &$&GI+ J'IIL%')LGI+IF&+ #GI+ 1G#(FIGI+ d
#GI+ W&'##GI+ JTG)K&LG+ LK$'G)K+ W&$)JGI+ (FMG&KGI+ GK+$F+ JG#U+ JF+ I$FK+ JG
#(F1*+#G+;G&H#G+JGI+(FM&'G&I+LK$'K+1$M('IL+JG+J&$1G$FY+GK+JT(&'S#$%%GI*
RF'+H#$RF$'G)K+J$)I+#$+O&'IG+JG+%G&2

<(FK+U+H(F1+'#+1&GII$+#G+O(FK()+JT$11G#+1(F&+I()+M$#GK+JG+HN$%O&G*
GK+ RF$)J+ HG#F'3H'+ 1$&FK*+ '#+ #F'+ J'K+ RFG+ I'+ RFG#RFTF)+ MG)$'K*+ '#+ )G
&GHGM&$'K+1G&I())G2

;GK+ (&J&G+ IF&1&'K+ JT$FK$)K+ 1#FI+ 7G&&')G+ RFG+ #G+ J'%$)HNG
N$O'KFG##G%G)K+'#+&GHGM$'K+K(FI+HGFY+RF'+M(F#$'G)K+#TG)K&GKG)'&*+1GK'KI
(F+W&$)JI+H$&+K&\I+$M$&G+G)+IG%$')G+JG+1$&(#GI+RF'+S()K+1G&J&G+F)+KG%1I
$11&LH'$O#G+ G)+ $&WG)K*+ '#+ LK$'K+ $F+ H()K&$'&G+ M(#()K'G&I+ O$M$&J+ #G
J'%$)HNG*+ RF$)J+ I()+ KG%1I+ GK+HG#F'+ JGI+ $FK&GI+ )T$M$'G)K+ 1#FI+ #$+ %^%G
M$#GF&2

!)S')+ F)+ &(F#G%G)K+ JG+ M('KF&G+ IG+ S'K+ G)KG)J&G+ J$)I+ #G+ HNG%')+ JGI
G)K$'##GI*+HTGIK3U3J'&G+HG#F'+RF'+M'G)K+JG+7'HRF'W)Q+V

i+ ('#U+"$O&Q*+l+J'K3'#+JTF)G+M('Y+RF'+1$&FK+$#KL&LG*+$)Y'GFIG+GK
NGF&GFIG+U+#$+S('I2

!)+GSSGK*+HTLK$'K+O'G)+"$O&Q*+RF'+G)K&$+M'MG%G)K+J$)I+#G+H$O')GK+V
#F'+ $FII'+ 1$&$'II$'K+ ^K&G+ J$)I+ F)+ LK$K+ GYK&$(&J')$'&G*+ GK+#G+ &GW$&J
RFT'#+ ZGK$+ K(FK+ JT$O(&J+ U+ 7G&&')G*+ #$+ K&(FO#$+ I$)I+ RFTG##G+IXK
1(F&RF('+V

i+C)+$HH'JG)K+JG+%$HN')G+GIK+H$FIG+JG+%()+&GK$&J*+J'K3'#2

p+ (FI+$&&'MG[*+HTGIK+#TGIIG)K'G#2

p+>$+JL1^HNG+M(FI+$+1&LMG)F2

p+ (K&G+ JL1^HNG+ K&(1+ H(F&KG+ GK+ K&(1+ M$WFG*+ %T$+ J())L+ JGI
GI1L&$)HGI+d+HG+I()K+JGI+HG&K'KFJGI+RFT'#+%G+S$FK2

p+!##GI+I()K+$FII'+H(%1#\KGI+RFG+M(FI+1(FMG[+#GI+JLI'&G&2

p+8#(&I+1$&#G[*+1$&#G[+M'KG2

p+?G+J('I3ZG+JGM$)K+%$JG%('IG##G+g

p+=F'*+I'+G##GI+I()K+HG+RFG+M(FI+J'KGI2+l

;TLK$'K+ #$+ 1&G%'\&G+ S('I+ RFG+ "$O&Q*+ &G)J$)K+ H(%1KG+ JTF)G+ %'II'()*
JG%$)J$'K+IT'#+1(FM$'K+1$&#G&+JGM$)K+7G&&')G+d+GK+J$)I+#TLK$K+JG+K&(FO#G
(o+ G##G+ IG+ K&(FM$'K+ JLZU*+ HGKKG+ 1&LH$FK'()+ )G+ 1(FM$'K+ RFG+ &G)J&G+1#FI
M'(#G)K+G)H(&G+#TL%('+RFG+#GI





#$+;$&1G*+F)+M'GFY+H(&J())'G&+d+HTGIK+U+#$+S$K'WFG*+U+#TL1F'IG%G)K*+U+#$
%'I\&G+RFTG##G+$+IFHH(%OL+d+JG+%^%G+ZT$'+MF+#G+%LJGH')+RF'+#T$+I('W)LG*
# G+J(HKGF&+ ;G)J&'G&+ RF'+ JG%GF&G+ U+ ;N$&())G*+ &FG+ 9'O#GKKG+ d+ '#+ $M$'K
M(F#F+ #TG)M(QG&+ U+ #TNm1'K$#*+ %$'I+ G##G+ $+ &GSFIL+ JG+ IG+ IL1$&G&+ JG+ I$
S'##G2+!)S')+1(F&+H(%1#LKG&+%()+G)RF^KG+'#I+%T()K+G)M(QL+&FG+JF+;N]KG$F3
JGI39G)K'G&I+HNG[+ F)G+ %$&HN$)JG+ JG+ HN'SS()I+ $11G#LG+ ?$+ 9(FRFG&'G*+ RFG
ZT$'+ &G)H()K&LG+N'G&+ IGF#G%G)K+ $F+ %(%G)K+ (o+ G##G+ &G)K&$'K+ JG+ #$
H$%1$W)G2+l

"$O&Q+ S'K+ F)G+ 1$FIG*+ GK*+ 1(F&+ #$+ 1&G%'\&G+ S('I*+ IG+ K(F&)$)K+ MG&I
7G&&')G+RFT'#+I$#F$+&GI1GHKFGFIG%G)K+V

i+rT$'+MF+7$#'j$&G*+%$JG%('IG##G*+'#+M$+O'G)2+l

 G1F'I+F)+%(%G)K+JLZU+7G&&')G+ITLK$'K+#GMLG*+GK+G##G+&GW$&J$'K*+G##G
LH(FK$'K+L1G&JFG*+F)+S#(K+JG+#$&%GI+Z$'##'K+JG+IGI+QGFY2

"$O&Q+H()K')F$+V

i+"'YL+IF&+#T'JG)K'KL+JG+#$+%\&G*+'#+%G+&GIK$'K+U+I$M('&+HG+RFTLK$'K
JGMG)FG+#$+S'##G*+HTGIK+HG+RFG+%T$+$11&'I+?$+9(FRFG&'G+G)+%G+&$H()K$)K
#$+&G)H()K&G+RFTG##G+$M$'K+S$'KG+J$)I+#GI+O('I+JG+;N$)K'##Q+JTF)G+1$FM&G
G)S$)K+%(F&$)K+JG+S$'%*+&GK&(FMLG+1$&+I()+])G2

i+!K+K('*+ITLH&'$+>2+ F#S&$)+IG+K(F&)$)K+MG&I+7G&&')G+RF'+K&G%O#$'K
JG+#$+K^KG+$FY+1'GJI*+)G+%G+J'&$I3KF+1$I+1(F&RF('+HGKKG+G)S$)K+)G+ITGIK
1$I+ S$'K+ H())$eK&G*+ )G+ %G+ #TGY1#'RFG&$I3KF+ 1$I+ K('+ RF'+ 1GFY+JGIHG)J&G
J$)I+#G+HhF&+JTF)G+ZGF)G+S'##Gv+g+l

!##G+S'K+RFG#RFGI+1$I+MG&I+#F'2

#+H()K')F$+V

i+7(F&RF('+G##G+)G+M'G)K+1$I+J$)I+%GI+O&$I+(FMG&KIv+g

p+>()+ 'GF+k

p+;GFY+JG+I()+W&$)JT1\&G2+l+



"$O&Q+ ITLK$'K+ &GK'&L*+ #$'II$)K+ G)+ K^KG3U3K^KG+ #G+ W&$)J31\&G+ GK+ #$
1GK'KG3S'##G2

>$'I+'#I+LK$'G)K+I'+L%FI+RFT'#I+&GIK$'G)K+#GI+%$')I+J$)I+#GI+%$')I
I$)I+1$&#G&*+)TLHN$)WG$)K+RFG+JGI+%(KI+JG+KG)J&GIIG+V

i+>$+S'##G*+%$+HN\&G+1GK'KG3S'##G+k

p+s&$)J31$1$2+l

!)S')+RF$)J+'#I+IG+&G%'&G)K+F)+1GF+JF+K&(FO#G+RF'+#GI+O(F#GMG&I$'K*
'#+#T')KG&&(WG$+V

i+7(F&RF('+)G+KTGI3KF+1$I+S$'K+H())$eK&G+g+JG%$)J$3K3'#2

p+ AG+ #T$'3ZG+ 1$I+ KG)KL+ 1#FI'GF&I+ S('I+ g+ &$11G#G[3M(FI+ HG+ RFG+M(FI
%T$MG[+J'K+F)+Z(F&*+#G+JG&)'G&+(o+ZT$'+S$'K+$##FI'()+U+%$%$)+GK+U+%('+V
i+1#FI+Z$%$'I*+KF+G)KG)JI*+1#FI+Z$%$'I*+)G+%G+1$&#G+JG+HGI+%'IL&$O#GI+l2

p+7(FM$'I3ZG+I(F1f())G&+RFG+KF+LK$'I+%$+S'##G+g

p+ @'+ HGKKG+ S'##G+ ITLK$'K+ 1&LIG)KLG+ S&$)HNG%G)K+ JGM$)K+ M(FI+ )G
#T$F&'G[3M(FI+1$I+HN$IILG+I$)I+M(F#('&+#TG)KG)J&G+g

p+qF'+I$'K+HG+RFG+ZT$F&$'I+S$'K+k

p+;TGIK+$#(&I+RFG+ZT$'+JLH'JL+JG+)G+%G+S$'&G+H())$eK&G+RFG+#G+Z(F&
(o*+IG#()+#$+&GH(%%$)J$K'()+JG+%$%$)*+ZG+%G+IG&$'I+S$'K+$'%G&2

p+!K+KF+$I+$KKG)JF+I'+#()WKG%1I+k+)T$M$'I3KF+1$I+U+HN$RFG+')IK$)K
JGI+1&GFMGI+JG+%()+$SSGHK'()+g

p+BK$'K3G##G+HG##G+JTF)+1\&G+g+ZG+)T(I$'I+#G+H&('&G2

p+!K+'#+$+S$##F+RFG*+%GI+I(F1f()I+ITLK$)K+1&LH'ILI+$1&\I+JGI+#FKKGI
H&FG##GI*+JGI+NLI'K$K'()I*+JGI+GI1L&$)HGI+$FII'+O'G)+RFG+JGI+J(FKGI+RFG
KF+%T$F&$'I+L1$&W)LI+G)+1$&#$)K+1#FI+KmK*+ZTG%1#('G+"$O&Q+1(F&+KT(O#'WG&
U+KG+ZGKG&+J$)I+%GI+O&$I2

p+?$+Z('G+JG+#TNGF&G+1&LIG)KG+)G+1&(FMG3K3G##G+1$I+RFT'#+LK$'K+O()
RFT'#+G)+SXK+$')I'+g

<3





G)+ JGN(&I+ JF+1$&H+ J$)I+ #G+ Z$&J')+ JF+ ;G&H#G*+ #$+ &(FKG*+ #GI+ 1&$'&'GI*
ITL#GM$'K+ HGKKG+ &F%GF&+ RF'+ $M$'K+ IF&1&'I+ >2+ F#S&$)+ GK+ JLK(F&)L+ I()
$KKG)K'()+JF+&LH'K+JG+7G&&')G*+I'+W&$)JG+RFTG)+SFK+#T')KL&^K2

i+qFTGIK3HG+J()H+g+&L1LK$3K3'#2

p+;TGIK+$FZ(F&JTNF'+K()+$))'MG&I$'&G*+J'K3G##G*+GK+#GI+(FM&'G&I+JG
K(FKGI+#GI+FI')GI+()K+JLH'JL+JG+#G+HL#LO&G&+G)+KG+&G%G&H'$)K+$')I'+JG+HG
RFG+KF+$I+S$'K+1(F&+GFY2

p+8N+k+M&$'%G)K*+$N+k+M&$'%G)K+k+l

#+ M')K+ U+ #$+ SG)^K&G+ H(%%G+ IT'#+ 1(FM$'K+ #GI+ M('&*+ %$'I+ '#+ SFK
&GH())F*+GK+$FII'KmK+H(F&FK+JG+W&(F1G+G)+W&(F1G+F)G+H#$%GF&+RF'+G)+IG
1&(1$WG$)K+JGM')K+S(&%'J$O#G2

i+>()+ 'GF+k+RFT'#I+1(F&&$'G)K+^K&G+KG&&'O#GI+IT'#I+LK$'G)K+H()K&G
)(FI*+%F&%F&$3K3'#*+IG)K$)K+1(F&+#$+1&G%'\&G+S('I+#$+S(&HG+JG+HGI+%$IIGI
RFT'#+H(%%$)J$'K2

p+=F'*+%$'I+'#I+I()K+$MGH+)(FI+1$&HG+RFG+)(FI+I(%%GI+$MGH+GFY2

p+ !K+ HTGIK+ U+ K('+ RFG+ HG#$+ GIK+ JX*+ 1GK'KG3S'##G+ d+ RFT'#+ Q+ $+#(')
JT$FZ(F&JTNF'+ $F+ IG&M'HG+ HL#LO&L+ U+ #$+ %L%('&G+ JG+ K()+ 1\&G+ J$)I+)(K&G
LW#'IG+M'JG2

p+ ('H'+#T(&J&G+JG+#$+HL&L%()'G+RF'+$+LKL+$J(1KL+1$&+#G+H()IG'#+V+ZG
KG+H()JF'&$'+IF&+#G+1G&&()+U+JGFY+NGF&GI+1&LH'IGI+d+JG+#U+KF+J(%')G&$I
#$+S(F#G+GK+K(FK+#G+%()JG+KG+MG&&$+d+F)+(FM&'G&+JG+HN$HF)+JGI+M'##$WGI
(o+I()K+#GI+FI')GI*+%()KG&$+IF&+#G+1G&&()+GK*+$F+)(%+JG+K(FI*+#G+M'GFY
1\&G+s$KN(QG+KT$J&GIIG&$+F)+1GK'K+J'IH(F&I2+l

n+HG+%(%G)K+JGFY+NGF&GI+I())\&G)K+U+#$+1G)JF#G2

i+ GFY3KF+%G+J())G&+#$+%$')+g+l+J'K3G##G2

#I+$&&'M\&G)K+IF&+#G+1G&&()+GK+F)G+'%%G)IG+$HH#$%$K'()+&GKG)K'K+d
$#(&I+H(%%G+HG#$+$M$'K+LKL+&LW#L+#GI+JL#LWFLI+%()K\&G)K+IF&+#G+1G&&()*
GK+#G+1\&G+s$KN(QG+RF'+LK$'K+F)+M'GFY+1G'W)GF&+JG+HN$)M&G+IT$M$)f$+IGF#
U+RFG#RFGI+1$I+JG+IGI+H$%$&$JGI+1(F&+JLO'KG&+I$+N$&$)WFG+RFT()+#F'+$M$'K
S$'K+&L1LKG&+J'Y+S('I+JG1F'I+#G+%$K')+V

i+>()I'GF&+ F#S&$)*+HTGIK+1(F&+M(FI+SL#'H'KG&+RFGv+HTGIK+1(F&+M(FI
SL#'H'KG&+RFGv+l

>$'I+ '#+ &GIK$+ H(F&K+ G)+ S$'I$)K+ JG+ W&$)JI+ O&$I*+ GK+ #$+ S(F#G+ RF'
M(Q$'K+IGI+WGIKGI+L#(RFG)KI+H&FK+RFT'#+JLO'K$'K+I()+J'IH(F&I2

81&\I+ RFG#RFGI+ IGH()JGI+ JTGSS(&KI+ 1G)J$)K+ #GIRFG##GI+ '#+ IT$&&$HN$
1#FI'GF&I+1('W)LGI+JG+HNGMGFY+W&'I*+G)+K'&$)K+JGIIFI+H(%%G+IT'#+1G'W)$'K
I()+HN$)M&G*+'#+J'K+V

i+ ('#U+#$+HN(IG+V+ZT$M$'I+F)+J'IH(F&I+U+M(FI+J'&G*+%$'I+ZG+1GFY+1$I
G)+ &GK&(FMG&+ F)+ %(K*+ HG+ RFG+ f$+ %TG))F'G+ 1(F&+M(FI+ d+ G)S')+ HTGIK+ 1(F&
M(FI+SL#'H'KG&*+M(FI+&G%G&H'G&+$F+)(%+JG+K(FI*+GK+JG+O()+HhF&2+l

#+#GM$+#$+%$')+I(#G))G##G%G)K+V

i+rG+#G+ZF&G*+S('+JG+s$KN(QG2+l

7(F&+^K&G+')H(NL&G)K+HG+J'IH(F&I+)TG)+&G%F$+1$I+%(')I+>2+ F#S&$)+RF'
LK$'K+J$)I+F)+LK$K+JT]%G+(o+#T()+)G+IT$&&^KG+1$I+$FY+1$&(#GI+d+#$+%$')
K(FZ(F&I+ $11FQLG+ IF&+ #TL1$F#G+ JG+ 7G&&')G+ '#+ IT$M$)f$+ ZFIRFTU+ #$
O$#FIK&$JG+JF+1G&&()+GK+IG+K&(FM$+#U+H(%%G+J$)I+F)G+K&'OF)G+(o+#$+S(F#G
#G+M(Q$'K+V

i+ >GI+ $%'I*+ J'K3'#+ JTF)G+ M('Y+ S(&KG*+ M(I+ H(%1#'%G)KI+JT$%'K'L+ %G
H$FIG)K+F)G+Z('G+JT$FK$)K+1#FI+W&$)JG+RFG+M(FI+%G+#GI+$11(&KG[+J$)I+#$





p+ AG+ I(&KG[+ 1$I*+ %GKKG[3M(FI+ $F+ &LW'%G+ #$HKL*+ I(QG[+ H$#%G*+ 1$&#G[
1GF*+ GK+ ZG+ M(FI+ W$&$)K'I+ RFT$MGH+ #G+ OG$F+ KG%1I+ J()K+ )(FI+ Z(F'II()I*
#T(11&GII'()*+ #GI+ 1$#1'K$K'()I*+ #$+ K(FY+ J'I1$&$eK&()K*+ GK+ #T(1L&$K'()
1(F&&$+IG+S$'&G+$MGH+K(FKGI+HN$)HGI+JG+IFHH\I2+l

?G+ 1&()(IK'H+ JF+ J(HKGF&+ 9FHN()+ IG+ &L$#'I$*+ GK+ F)+ %('I+ $1&\I
#T$))'MG&I$'&G*+ JGFY+ %LJGH')I+ $11G#LI+ JG+ 7$&'I+ H()IK$K\&G)K+ F)+ LK$K
WL)L&$#+$IIG[+O()+1(F&+$FK(&'IG&+#T(1L&$K'()+RF'*+I'+G##G+)T$M$'K+1(')K
K(FKGI+ #GI+ HN$)HGI+ 1(F&+ G##G*+ G)+ $M$'K+ HG1G)J$)K+ JG+ IL&'GFIGI+ GK+ JG
)(%O&GFIGI+V+G)+#TGY$%')$)K+J$)I+F)G+HN$%O&G+(OIHF&G*+()+H()IK$K$'K+RFG
>2+ F#S&$)+$M$'K+H()IG&ML+JG+#$+IG)I'O'#'KL+&LK')'G))G*+HG+RF'+LK$'K+#$
H()J'K'()+')J'I1G)I$O#G+1(F&+1G&%GKK&G+#T(1L&$K'()*+GK+()+JLH'J$'K+JG+#$
1&$K'RFG&+ $MGH+ '&'JGHK(%'G*+HTGIK3U3J'&G+ GYH'I'()+ JTF)G+ 1$&K'G+ JG
#T'&'I2

;(%%G+()+M(F#$'K+#TG)J(&%'&*+'#+ITQ+&GSFI$+d

i+A()*+J'K3'#*+%$'I+ZG+JG%$)JG+U+%$+1GK'KG3S'##G+JT$M('&+#G+H(F&$WG
JG+%G+KG)'&+#$+%$')+d+M(FI+MG&&G[+RFG+HG#$+%G+&G)J&$+I(#'JG2+!IK3HG+K&\I
J(F#(F&GFY+g

p+?$+H(H$w)G+$KKL)FG&$+#$+J(F#GF&2+l

?T(1L&$K'()+S$'KG*+#G+1$K'G)K+)G+&GH(FM&$+1$I+#$+MFG+')IK$)K$)L%G)K*
GK+H')R+(F+I'Y+Z(F&I+ITLH(F#\&G)K+$M$)K+RFG+)G+H(%%G)f]K+#$+H($1K$K'()
JG+#$+1#$'G+JG+I()+h'#+&GH(FMG&K+JTF)+O$)JG$F+H(%1&GII'S2

;(%O'G)+SF&G)K3G##GI+#()WFGI+1(F&+#G+1\&G+GK+#$+S'##G*+HGI+Z(F&)LGI
JT$KKG)KG*+ %$#W&L+ #GI+ $IIF&$)HGI+ S$M(&$O#GI+ JG+ #T(HF#'IKG+ &GIKL+ $F
HN]KG$F+ 1(F&+ 1&$K'RFG&+ #F'3%^%G+ #GI+ 1$)IG%G)KI+ )LHGII$'&GI+ d+ %$'I
#T(HF#'IKG+)TLK$'K+1$I+K(FK+V+RFG+IG+1$IIG&$'K3'#+I'+F)G+&G1&'IG+JG+#$
O&()HN'KG+ IG+ 1&(JF'I$'K+ g+ C)G+ H&'IG+ JG+ K(FY*+ F)+ LKG&)FG%G)K+ )G
1(FM$'G)K3'#I+1$I+K(FK+H(%1&(%GKK&G+g

!K+JG+)(FMG$F+7G&&')G+L1&(FM$+#GI+$)W('IIGI+RF'+#T$M$'G)K+$HH$O#LG
1G)J$)K+ #$+ %$#$J'G+ JG+ I()+ 1\&G+ GK+ JG+ I$+ %\&G2+ AT$F&$'K3G##G+J()H
&GK&(FML+ I()+ W&$)J31\&G+ RFG+ 1(F&+ #G+ 1G&J&G*+ GK+ F)G+ S('I+ G)H(&G+&GIKG&
IGF#G+$F+%()JG+g

?G+ KG%1I+ ITLH(F#$+ I$)I+ H(%1#'H$K'()I+ S]HNGFIGI*+ GK+ >2+ F#S&$)+ SFK
$FK(&'IL+U+IG+IG&M'&*+J$)I+F)G+HN$%O&G+$FY+M(#GKI+H#(I*+GK+$FY+&'JG$FY
SG&%LI*+JG+I()+h'#+(1L&L2

i+ 8N+ k+ I'+ ZT$M$'I+ GF+ JGI+ QGFY*+ ITLH&'$3K3'#+ $1&\I+#T$M('&
H()KG%1#LG*+GIK3HG+RFG+%()+1&G%'G&+&GW$&J+)G+KT$F&$'K+1$I+&GH())F+1(F&
%$+ S'##G+ g+ #I+ I()K+ J()H+ '%OLH'#GI+ 'H'+ JG+ )T$M('&+ 1$I+&GK&(FML+ #$
&GIIG%O#$)HG+$MGH+K()+1\&G+g+<$#(FG#+IG&$'K+J()H+I')H\&G+G)+J'I$)K+RFT'#
#T$M$'K+i+IF11(IL+l2

>$'I+()+)G+#G+#$'II$+1$I+1&(#()WG&+IGI+L1$)HNG%G)KI+V+'#+)G+S$##$'K
1$I+ RFT'#+ L1&(FM]K+ JGI+ L%(K'()I*+ )'+ RFT'#+ K(FII]K*+ )'+ RFT'#+ GXK+JGI
1$#1'K$K'()I2

i+7#FI+K$&J2+l

?G+RF')['\%G+Z(F&+#G+O$)JG$F+H(%1&GII'S+SFK+&G%1#$HL+1$&+F)+O$)JG$F
S#(KK$)K+d+#G+M')WK'\%G+#GI+1$)IG%G)KI+HGII\&G)K+d+%$'I+HG+SFK+IGF#G%G)K
#G+K&G)KG3H')RF'\%G+RFG+#T(HF#'IKG+&GM')K+JG+7$&'I+1(F&+JLH'JG&+F)+HN('Y
JG+ MG&&GI+ H()MGYGI+ RF'+ 1G&%GKK&$'G)K+ #$+ #GHKF&G+GK+ #$+ M'I'()+ U
J'IK$)HG+V+$MGH+F)+%$#$JG+(&J')$'&G+#GI+HN(IGI+GFIIG)K+I$)I+J(FKG+%$&HNL
%(')I+#G)KG%G)K*+%$'I+$MGH+#G+&'HNG+>2+ F#S&$)+HTGXK+LKL+)$wMGKL+JG+)G
1$I+1(FIIG&+#GI+I(')I+U+#TGYK&^%G*+GK+JG+)G+1$I+%F#K'1#'G&+#GI+M(Q$WGI2

;G+ RFG+ >2+ F#S&$)+ JLI'&$'K+ #G+ 1#FI*+ %$')KG)$)K+ RFT'#+ $M$'K+ MF+ I$
1GK'KG3S'##G*+ HTLK$'K+ JG+ I(&K'&+1(F&+ M'I'KG&+ IGI+ K&$M$FY+ d+ %$'I+ HG#$
JG%$)J$+JG+)(FMG##GI+1&LH$FK'()I*+GK+'%1(I$+JG+)(FMG$FY+&GK$&JI*+H$&+'#
)G+ M(F#$'K+ 1$I+ ITG)SG&%G&+ J$)I+ F)+ #$)J$F+ $FY+W#$HGI+ H#(IGI*+ %$'I+ IG



IG&M'&+ JG+ I()+ M'GFY+ 1N$LK()*+ 1(F&+ ^K&G+ H()JF'K+1$&+ 7G&&')G*+ GK+ IG
%()K&G&+U+K(FI+$MGH+G##G+V+1(F&+HG#$+'#+'%1(&K$'K+JG+HN('I'&+F)G+Z(F&)LG
I$)I+I(#G'#*+$FII'+O'G)+RFG+I$)I+MG)K+GK+I$)I+S&('J2

!)S')+'#+ITG)+1&LIG)K$+F)G+U+I(FN$'K*+J(FHG+GK+M$1(&GFIG*+$MGH+F)
H'G#+ O#GF+ KG)J&G*+ H(%%G+ ()+ G)+ &G)H()K&G+ $IIG[+ I(FMG)K+ G)+ HG+ 1$QI*+ GK
$1&\I+#G+JLZGF)G&+7G&&')G+J())$+#T(&J&G+U+P$IK'G)+JG+S$'&G+$KKG#G&+;(H(
$F+1N$LK()2

i+<(FK+JG+IF'KG*+%$JG%('IG##G2+l

!##G+SFK+IF&1&'IG+JF+K()+JG+HGKKG+&L1()IG*+GK+JF+I(F&'&G+JG+P$IK'G)*
%$'I+ G##G+ )TQ+ 1&^K$+ 1$I+ $FK&G%G)K+ $KKG)K'()*+ (HHF1LG+ RFTG##G+LK$'K+ U
N$O'##G&+I()+W&$)J31\&G+JG+S$f()+RFT'#+)G+SXK+GY1(IL+U+)T$M('&+)'+S&('J*
)'+HN$FJ2

P'G)KmK+P$IK'G)+&GM')K+$))()HG&+RFG+#$+M('KF&G+LK$'K+$M$)HLG*+GK+'#I
IG+&G)J'&G)K+IF&+#G+1G&&()+d+7G&&')G+RF'+)G+RF'KK$'K+1$I+JGI+QGFY+I()
W&$)J31\&G*+ %$&HN$)K+ IGF#*+ $&&'M$'K+ U+ #$+JG&)'\&G+ %$&HNG*+ RF$)J+ F)
S(&%'J$O#G+O&$'%G)K+#F'+S'K+K(F&)G&+#$+K^KG2

BK$'K3HG+ 1(II'O#G+ k+ C)+ ])G+ LK$'K+ $KKG#L+ $F+ 1N$LK()*+ GK+ HGK+])G
&GIIG%O#$'K+ U+ 7$#'j$&G*+ %$'I+ 7$#'j$&G+ #FIK&L*+ 1G'W)L*+ #GI+ I$O(KI
O&'##$)KI*+ N$O'##L+ JTF)+ OG$F+ N$&)$'I+ Z$F)G+ $MGH+ JGI+ N(F1GKKGI+ O#GFGI*
RF'+ H()K')F$'K+ JG+ O&$'&G+ #G+ H(F+ KG)JF*+ GK+ M(F#$'K+ MG)'&+ MG&I+ 7G&&')G
%$#W&L+#G+W&((%+RF'+#G+&GKG)$'K2

i+7$#'j$&G+k+l

!K+G##G+#F'+I$FK$+U+#$+K^KG+G)+#TG%O&$II$)K2

i+8N+k+W&$)J31$1$*+RFG##G+O())G+IF&1&'IG2

p+;G+)TGIK+1$I+U+%('+RFG+KF+#$+J('I*+HTGIK+U+"$O&Q+RF'+#T$+&$HNGKL+U
?$+9(FRFG&'G+d+#G+1G&I())G#+JGI+OF&G$FY+$+M(F#F+S$'&G+HG+H$JG$F+U+#GF&
$)H'G))G+H$%$&$JG2

p+>2+"$O&Q+GIK+F)+O()+HhF&2

p+>$'I+(F'*+%$'I+(F'*+'#+$+GF+F)G+'JLG+RF'+)TGIK+1$I+MG)FG+U+KGI
H(FI')I2+ #+ %TG)+ GIK+ MG)F+ F)G+ $FII'+ U+ %('*+ RF'+ $+ LKL+ JG+ H(%%$)JG&+ U
7$&'I+ F)G+ Z(#'G+ HN$&&GKKG+ 1(F&+ 7$#'j$&G+ d+ G##G+ $&&'MG&$+ J$)I+RFG#RFGI
Z(F&I*+ GK+ )G+ IG&$+ K&$e)LG+ RFG+ 1$&+ #F'*+ H$&+ HG+ 1N$LK()+ )TGIK+ 1$I+I()
$SS$'&G2+l

#I+%()K\&G)K+G)+M('KF&G*+GK+7G&&')G+1&'K+#GI+WF'JGI+V

i+7$&+(o+H(%%G)f()I3)(FI+g

p+;(%%G)K+1$&+(o+g+>$'I+1$&+#T$F%FHNG+J()H2+;&('I3KF+RFG+ZG+)T$'+1$I
G)M'G+JG+M('&+#G+)'J+(o+KF+$I+MLHF*+GK+JT(o+KF+GI+1$&K'G+g+l

!##G+ LK$'K+ KG##G+ RFG+ 7G&&')G+ #T$M$'K+ RF'KKLG+ #T$))LG+ 1&LHLJG)KG*
$MGH+I()+S(F'##'I+JG+MLWLK$K'()+M'G&WG*+I$)I+RFG+1G&I())G+Q+GXK+K(FHNL*
&GI1GHKLG+%^%G+1$&+#G+KG%1I+RF'+)T$M$'K+S$'K+RFT$Z(FKG&+U+I()+H$&$HK\&G2

i+ !IK3HG+ HF&'GFY*+ J'K+ >2+ F#S&$)*+ RFTU+ JGFY+ 1$I+ JTF)+ W&$)J+HG)K&G
(FM&'G&*+G)+1#G')G+H'M'#'I$K'()+KF+$'GI+1F+M'M&G+#U+JG+#$+M'G+I$FM$WG+k

p+8FY+ )JGI*+G)+1#G')G+M'G+I$FM$WG+K(FK+)(FI+$11$&KG)$'K+d+'H'+J$)I
#$+M'G+H'M'#'ILG*+ZG+)T$M$'I+J&('K+U+&'G)+d+ZT$'+I(FMG)K+1G)IL+U+HG#$2+l

81&\I+#T$F%FHNG*+>2+ F#S&$)+M(F#FK+RFG+I$+1&G%'\&G+M'I'KG+SXK+1(F&
#$+H&\HNG+JG+>$&$FH(F&K2

#+ H&(Q$'K+ #$+ O'G)+ H())$eK&G+ 1(F&+ G)+ $M('&+ #()WFG%G)K+ J'IHFKL+ GK
$&&^KL+#GI+1#$)I+$MGH+"$O&Q*+%$'I+RF$)J+'#+IG+K&(FM$+J$)I+#TG)K&LG*+GK
RFT'#+M'K+JTF)+H(F1+JTh'#+K(FKGI+#GI+$FK&GI+I$##GI+V+#G+J(&K('&+(o+I()K



H(FHNLI+#GI+G)S$)KI+$F+%$'##(K+J$)I+JGI+OG&HG$FY+&(IGI+(F+O#GFI*+IG#()
#G+IGYG+JG+#TG)S$)K+d+#G+1(F1())$K+(o+Z(FG)K+HGFY+RF'+%$&HNG)K+IGF#I+d
#$+HF'I')G*+#G+#$M$O(*+'#+SFK+IF&1&'I+GK+HN$&%L+JG+&GH())$eK&G+RFG+1$&
F)G+ N$O'#G+ J'IK&'OFK'()+ GK+ #TG%1#('+ JG+ #$&WGI+1(&KGI+ M'K&LGI*
#T$&HN'KGHKG+ $M$'K+ &L$#'IL+ #G+ J'SS'H'#G+ 'JL$#+ U+ #F'+ '%1(IL*+ RF'+ LK$'K
RFG+#$+H&\HNG+SXK+F)G+ML&'K$O#G+%$'I()+JG+MG&&G+(o+#GI+%\&GI+M'IIG)K+JG
#$+ 1&G%'\&G+ I$##G*+ K(FK+ HG+ RF'+ IG+ 1$II$'K+ J$)I+ HG##GI+ (o+ G##GI+ )G
JGM$'G)K+1$I+G)K&G&2

qF$)J+ JF+ J(&K('&+ '#I+ M')&G)K+ J$)I+ #G+ 1(F1())$K*+ #GI+ G)S$)KI+ IG
1&LH'1'K\&G)K+IF&+7G&&')G+G)+#F'+1&LIG)K$)K+#G+Z(FGK+RFT'#I+$M$'G)K+$FY
%$')I*+F)G+K&(%1GKKG*+F)G+H&LHG##G*+F)+HNGM$#+JG+O('I*+F)G+1(F#G*+F)G
1(F1LG2

i+rG+M('I+RFG+KF+GI+H())FG+'H'*+J'K+>2+ F#S&$)2

p+ ;())FG+ k+ &G1&'K+>##G+PG#N(%%G+ RF'+ #GI+ $HH(%1$W)$'K*+ J'KGI+ $'%LG*
$J(&LG+ d+ G##G+ GIK+ F)G+1GK'KG+ %\&G+ 1(F&+ GFY+ V+ 1G&I())G+ H(%%G+ G##G+ RF'
I$HNG+I'+O'G)+#GI+S$'&G+Z(FG&2

p+ (FI+ I(FMG)G[3M(FI*+ &L1()J'K+ >2+ F#S&$)*+ RFG+ M(FI+ %G+ J'I'G[+ RFG
HTLK$'K+F)G+RF$#'KL+%$eK&GIIG+JG+I$M('&+H&LG&+HG+RF'+GIK+)LHGII$'&G+U
)(I+ OGI(')I+ d+ '#+ %G+ IG%O#G+ RFT'#+ G)+ GIK+ F)G+ $FK&G+ 1#FI+ OG##G+G)H(&G*
HTGIK+JG+I$M('&+H&LG&+HG+RF'+GIK+)LHGII$'&G+$FY+OGI(')I+JGI+$FK&GI*+GK
HG#$+ 1&LH'IL%G)K+ %$+ 1GK'KG3S'##G+ #T$+ S$'K2+>$'I+ )(FI+ )G+ I(%%GI+ RFT$F
H(%%G)HG%G)K*+ %$+ HN\&G+ JG%('IG##G+ V+ O]K'&+JGI+ H&\HNGI*+ JGI+ %$'I()I
(FM&'\&GI*+JGI+HG&H#GI*+HTGIK+#T$+O+H+J+JG+#$+RFGIK'()+I(H'$#G*+GK+HG
)TGIK+1$I+$MGH+HG#$+RFT()+#$+&LI(FK+d+ZTGI1\&G+RFG+)(FI+1(F&&()I+$##G&
1#FI+#(')*+1#FI+U+S()J+d+)(FI+)G+I(%%GI+RFTU+)(K&G+1(')K+JG+JL1$&K+V
M(FI+MG&&G[*+M(FI+MG&&G[2+l

qF$)J+ '#I+ &GM')&G)K+ J$)I+ #$+ I$##G+ JTG)K&LG*+ F)G+ SG%%G+ S')'II$'K
JT$##$'KG&+I()+G)S$)K+d+M'MG%G)K+G##G+#G+&GJ&GII$*+GK+#G+1&LIG)K$+U+>2
F#S&$)+V

i+9GW$&JG[3#G*+%()I'GF&+ F#S&$)*+HTGIK3Q+F)+OG#+LS$)K+g

p+>$'Iv+(F'*+HTGIK+F)+OG#+G)S$)K2

p+!N+OG)*+'#+GIK+OG)+U+M(FI2

p+ &$'%G)K+g

p+rTG)+$'+JLZU+GF+K&('I*+RFG+ZT$'+1G&JFI+d+U+RF'+J('K3'#+JG+M'M&G
HG#F'3#U+g+ (FI+M(QG[+IT'#+GIK+U+M(FI+d+ 'GF+M(FI+OL)'IIG*+M(FI+GK+M(K&G
HN\&G+S'##G2+l

81&\I+ #$+ H&\HNG+ HG+ SFK+ #G+ K(F&+ JTF)G+ %$'I()+ (FM&'\&G*+ 1F'I+ JG
#TNmKG#*+ JF+ &GIK$F&$)K*+ JF+ HG&H#G*+ GK+ G)+ RF'KK$)K+ >$&$FH(F&K+ '#I
$##\&G)K+ U+ @$')K37'1(Q*+ U+ "#GYG##GI*+ U+ P$H(F&K*+ U+ :G&HNGFY*+ GK+IF&+ #$
&(FKG+ 7$#'j$&G+ K&(KK$'K+ Z(QGFY*+ S'G&+ JT^K&G+ H()JF'K+ 1$&+ I$+ 1GK'KG
%$eK&GIIG+J()K+#$+%$')+LK$'K+1#FI+J(FHG+RFG+HG##G+JG+?$+9(FRFG&'G*+GK
RF'+ )G+ &G%()K$'K+ Z$%$'I+ G)+ M('KF&G+ I$)I+ #TG%O&$IIG&*+ p+ H$&GIIG+ U
#$RFG##G+ '#+ &L1()J$'K+ 1$&+ JGI+ %(FMG%G)KI+JT(&G'##GI+ K(FK+ U+ S$'K
L#(RFG)KI+1(F&+RF'+I$M$'K+#GI+K&$JF'&G2

 $)I+ HGI+ M'##$WGI+ #GI+ H()IK&FHK'()I+ )TLK$'G)K+ 1$I+ $FII'+ $M$)HLGI
RFTU+ >$&$FH(F&K*+ %$'I+ JLZU+ HG1G)J$)K+ 1(F&+ #$+ 1#F1$&K+ ()+ 1(FM$'K+ S'YG&
#TL1(RFG+JG+#GF&+$HN\MG%G)K2

?$+ Z(F&)LG+ $M$'K+ LKL+ O'G)+ &G%1#'G*+ '#I+ &GM')&G)K+ #G)KG%G)K+ $M$)K
#T$11&(HNG+ JG+ #$+ )F'K+ d+ $#(&I+ H(%%G+ '#I+ 1$II$'G)K+ JTF)G+ H(##')G+ U
#T$FK&G*+'#I+IG+K&(FM\&G)K+J(%')G&+#$+H()K&LG+(o+1$&K(FK+IG+%()K&$'G)K
JGI+ K('KI+ )GFSI+ U+ #TG)K(F&+ JGI+ N$FKGI+HNG%')LGI+ RF'+ M(%'II$'G)K+ JGI
K(F&O'##()I+JG+SF%LG+d+>2+ F#S&$)+LKG)J'K+#$+%$')+V





+

;N$1'K&G+¢ ¢+ +DD/
;N$1'K&G+¢¢+ +D/4
;N$1'K&G+¢¢ + +D54
;N$1'K&G+¢¢ + +D4 
;N$1'K&G+¢¢ + +DE 
;N$1'K&G+¢¢ + +D .
;N$1'K&G+¢¢ + +D-.
;N$1'K&G+¢¢ + +/~,
;N$1'K&G+¢¢ + +/,/
;N$1'K&G+¢¢ + +/D 
;N$1'K&G+¢¢ ¢+ +/5,
;N$1'K&G+¢¢¢+ +/4/
;N$1'K&G+¢¢¢ + +/E4
;N$1'K&G+¢¢¢ + +/-,
;N$1'K&G+¢¢¢ + +/.4
;N$1'K&G+¢¢¢ + +5, 
;N$1'K&G+¢¢¢ + +5/,
;N$1'K&G+¢¢¢ + +55/
;N$1'K&G+¢¢¢ + +54 
;N$1'K&G+¢¢¢ + +5 ,
;N$1'K&G+¢¢¢ ¢+ +5-4
;N$1'K&G+¢?+ +5..


