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5h;NH[×]M×]eZHhXP[NH[´ ikllh×F;[×HH[×HZ;PY×[;;h³×P[M]ïNH]rP[kHhirPWX¹[Y
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�[YHPFP[N¸NH]Y]NPH
�H[× CHe;;YFH× eYHX× ]e× FH× ;;hFX]hik× OHHMk× NHFlhH[FH× OHk× qHhikhPWXH[× q;[× k;YY]wH× ZPYW]H[H[× W;hH[
qHhiDOPYYH[FH× XYPZ;;kw][Hi× NHXH[F´× ]ZF;k× w]rHY× FH× ;kZ]iMHhPiDOH× i;ZH[ikHYYP[N× q;hPHHhFH× ;Yi× FH
Æ]HhÇD][kP[H[kH[× NHYHNH[× ]e× eY;kH[× q;[× ;;hFX]hik× wPDO× qHheY;;kikH[¹× ¼
]kiH[FH¼× ;;hFeY;kH[× qHh]]hw;XH[
;;hFCHqP[NH[× H[× ]eiklrP[N× q;[× FH× ;;hFX]hik× P[× FH× q]hZ× q;[× NHCHhNkH[´× FPH× [;× OHk× qHhikhPWXH[× q;[× qHYH
ZPYW]H[H[×W;hH[×rHHh×wPW[×qHh;[FHhF×P[×ÆO]]NÇqY;XkHi×k¹N¹q¹×FH×;MChHXH[FH×rHhXP[N×q;[×hPqPHhH[×H[×XYPZ;;k¹
�HkØeh]DHi×q;[×FH×CHrHNH[FH×H[×C]kiH[FH×eY;kH[×OHHk× ¹×
]qH[FPH[×r;i×FPH×CHe;;YFH×eYHX
F;[× rHHh×][FHhNHF]ZeHYF×P[×HH[× ][FPHeH×wHH´×F;[× rHHh×Fh]]NNHq;YYH[×H[×CY]]kNHikHYF×;;[×FH×NhPYYH[
q;[× OHk× XYPZ;;k× ]M× CHFHXk× F]]h× OHk× r;kHh× q;[× ZHhH[×]M× hPqPHhH[¹× �PFFHYi× OHk× CHiklFHhH[× q;[× ]lFH
;;hFY;NH[×Pi×HH[×NH]Y]]N×P[×ik;;k×]Z×OHk×qHhY]]e×q;[×;Y×FPH×NHCHlhkH[PiiH[×q;[×HH[×CHe;;YFH×eYHX×]e×FH
;;hFX]hik×kH×][kh;MHYH[¹

eY;;kkHXk][PHX

�Hk×]Hh×D][kP[H[k×*;[NH;×kH[×kPWFH×q;[×OHk×5h]HNÊ/hP;i´×w]½[×•„•×ZPYW]H[×W;;h×NHYHFH[¹×�;[F×H[×][FPHeH×wHH×wPW[×ChlP[×Æ]lF
NHCHhNkHÇ´×Nh]H[×H[×YPDOkCY;lr×NHXYHlhF¹×
H×FPHewHH×Pi×F][XHh×CY;lr×NHXYHlhF¹×
H×k]H[Z;YPNH×YPNNP[N×q;[×6P[kHhirPWX×Pi×ZHk
HH[×rPkkH×ePWY×;;[NHNHqH[´×H[×YPNk×]e×•‚́ „�×[]]hFHhChHHFkH×Æ�hHHMkiXHHhXhP[NÇ´×Frw×kHh×O]]NkH×q;[×FH×OlPFPNH×YPNNP[N×q;[×FH
�h;CPiDOH×�ZPh;kH[¹×�Hk×NHYH×ePWY×Pi×FH×OlPFPNH×ChHHFkH×H[×YH[NkH×Nh;;F×q;[×6P[kHhirPWX×;;[NHNHqH[¹×
h][³×¼*Y;kH×kHDk][PD
Z;ei×;[F×�][kP[H[k;Y×FhPMk×;[PZ;kP][i×Ct×�¹×-¹×.D]kHiH´×*���"��*×*h]WHDk×Ærrr¹iD]kHiH¹D]ZÇ¼¹
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�[×OHk×6P[kHhirPWXiH×X]ZH[×wHHh×]lFH×C]FHZY;NH[×;;[×FH×]eeHhqY;XkH´×]lFHh×F;[×]e×H[PN×;[FHhH×eYHX×P[
 HFHhY;[F× ZHk× lPkw][FHhP[N× q;[× HH[× OHHY× XYHP[× iklXWH× :lPFÊ�PZClhN¹× 
HwH× ]lFH× C]FHZY;NH[× qHhXY;hH[
OHk×q;[×rHik×[;;h×]]ik×]eY]eH[FH×hHYPKM×P[×OHk×6P[kHhirPWXiH¹×
H×CPW×6P[kHhirPWX×NHYHNH[×wPDOkC;hH×]lFH
Y;NH[× N;;[× k]k× rHY× •„•× ZPYW]H[× W;;h× kHhlN× P[× FH× kPWF¹× 
;k× Pi× [PHk× qHHY× P[× qHhNHYPWXP[N× ZHk× FH× NHiDO;kkH
]lFHhF]Z×q;[×FH×;;hFH×Æƒ´„×ZPYW;hF×W;;hÇ´×Z;;h×rHY×OHHY×HhN×]lF×q]]h× HFHhY;[FiH×CHNhPeeH[¹×
]qH[FPH[
khHxH[× rH× OPHh× qHHY× Y;NH[× ;;[× FPH× ikHhX× qHhiDOPYYH[× P[× ]lFHhF]Z´× Z;;h× rHY× [;;ik× HYX;;h× YPNNH[¹× �Hk
;;[khHxH[× q;[× Y;NH[× lPk× ;YYH× NH]Y]NPiDOH× eHhP]FHi× q;[;M× •„•× ZPYW]H[× W;;h× NHYHFH[× Æ/hP;i× eHhP]FHÇ× k]k× [l
Æ�r;hk;Ph×eHhP]FHÇ×]e×HH[×]eeHhqY;X×q;[×H[XHYH×kPH[k;YYH[×qPHhX;[kH×XPY]ZHkHhi×Pi×l[PHX×P[× HFHhY;[F¹×"Z
FHwH× hHFH[× r]hFk× FH× ]ZNHqP[N× q;[× 6P[kHhirPWX× rHY× HH[× NH]Y]NPiDOH× Z]w;THXqY]Hh× NH[]HZF× H[× Pi× FH
6P[kHhirPWXiH×][FHhNh][F×][FHhrHhe×q;[×NHFHk;PYYHHhFH×NH]Y]NPiDOH×][FHhw]HXH[×NHrHHik¹

�Hk×eYHXWH×]e×FH×;;hFX]hik×F;k×[l×6P[kHhirPWX×OHHk´×OHHMk×H[]hZH×;Mik;[FH[×;MNHYHNF×]qHh×FH×;;hFC]Y×H[
XH[k× ZHFH× F;;hF]]h× HH[× FPqHhiH× NH]Y]NPiDOH× NHiDOPHFH[Pi¹× "]Pk´× hlPZ× „••× ZPYW]H[× W;;h× NHYHFH[× OHHMk
6P[kHhirPWX×FPDOk×CPW×FH×wlPFe]]Y×NHYHNH[´×Z;;h×P[×HH[×;[FHh×W][NHh×NH]Y]NPiDO×kPWFeHhX×rHHh×FPDOk×CPW×FH
HqH[;;h¹× "]X× [l× []N× CHrHNH[× FH× ;;hFeY;kH[× ZHk× HH[× i[HYOHPF× q;[× H[XHYH× DH[kPZHkHhi× eHh× W;;h× k¹]¹q¹
HYX;;h¹× 
H× ;;[× FH× ]eeHhqY;XkH× wPDOkC;hH× NH]Y]NPiDOH× NHiDOPHFH[Pi× q;[× 6P[kHhirPWX× CHNP[k× w]½[× •„•
ZPYW]H[× W;;h× NHYHFH[× ÆP[× FH× /hP;i× eHhP]FHÇ´× k]H[× 6P[kHhirPWX× ]e× FH× ChHHFkHNh;;F× Y;N× q;[× OHk× OlPFPNH
 ]]hFÊ�MhPX;¹×6P[kHhirPWX×r;i×FHikPWFi×][FHhFHHY×q;[×OHk×]HhD][kP[H[k×*;[NH;´×F;k×CPW[;×;YYH×k]H[Z;YPNH
Y;[FZ;ii;× ]Zq;kkH¹Ø /PWFH[i× FH× Y;;kikH× •„•× ZPYW]H[× W;;h× OHHMk× 6P[kHhirPWX× hHNHYZ;kPN× NHFlhH[FH× Y;[NH
kPWF×P[×HH[×][FPHeH×wHH×FPDOkCPW×FH×Xlik×NHYHNH[×H[´×[Hk×w];Yi×FH×hHik×q;[× HFHhY;[F´×kPH[k;YYH[×ZPYW]H[H[
W;hH[×HH[×Fh]]N×H[×r;hZ×XYPZ;;k×NHXH[F¹Ø�;;h×Hh×Pi×HH[×qHhiDOPY×ZHk×OHk×]qHhNh]kH×FHHY×q;[× HFHhY;[F³
�[×6P[kHhirPWX×Pi×q;[×FPH×NH]Y]NPiDOH×NHiDOPHFH[Pi×[]N×PHki×wPDOkC;;h×;;[×FH×;;hF]eeHhqY;XkH¹

:HHh×qHhHH[q]lFPNFH×Fr;hiF]]hi[HFH×q;[×C]FHZY;NH[×k ]k×…„••Z×FPHekH×Y;[Ni×FH×YPW[×
H[×�;;N×[;;h×6P[kHhirPWX×Æ;MNHYHPF
q;[× F;k;× lPk× 
P[]Y]XHk¹[YÇ¹× 
H× ][FHhYPNNH[FH× C]FHZY;NH[× wPW[× OPHh× ]lFHh× F;[× FH× C]qH[YPNNH[FH¹× 
H× W][NikH× Xr;hk;PhH× H[
kHhkP;PhH× C]qH[Y;NH[× ÆChlP[H× XYHlhH[Ç× CHik;;[× q]]h;Y× P[× 6HikÊ×  HFHhY;[F× lPk× W][NH× ÆXr;hk;PhHÇ× wHHÊ× H[×hPqPHhXYHP× H[× w;[F¹× �[
]]ikHYPWXH×hPDOkP[N×ÆhHDOkiÇ×r]hFH[×FH×Xr;hk;PhH×;MwHkkP[NH[×ZP[FHh×FPX×H[×F;;hF]]h×X]Zk×OHk×]lFHhH×/HhkP;Ph×H[×[]N×]lFHhH
�Hi]w]TDlZ×H[×*;YH]w]TDlZ×][FPHeHh×kH×YPNNH[¹×
H×k]e×/hP;i×Æ•„•×ZPYW]H[×W;;h×]lFÇ×YPNk×CPW×6P[kHhirPWX×;;[×FH×]eeHhqY;XkH´
Z;;h× CPW× 
H[× �;;N× ]e× D;¹× ƒ•••Z× FPHekH¹× 
H× h]FH× YPW[× CPW× 6P[kHhirPWX× NHHMk× HH[× ChHlX× P[× FH× ;;hFX]hik× ;;[´× r;;hF]]h× OHk
hHDOkHh×Æ]]ikHYPWXÇ×NHFHHYkH×q;[×FH×C]FHZY;NH[×]ZO]]N×Pi×NHiDO]qH[×k¹]¹q¹×OHk×rHikHYPWX×NHFHHYkH´×w]F;k×kH[×]]ikH[×q;[×FH
ChHlX×]lFHhH×C]FHZY;NH[×[]N×][FPHeHh×Xr;ZH[×kH×YPNNH[¹×
H×OPHh×;MNHCHHYFH×iPZeHYH×ChHlX×Pi×P[×rHhXHYPWXOHPF×HH[×D]ZeYHs
ikHYiHY×q;[×ZHHhFHhH×ChHlXH[×H[×eY]]PH[×P[×]lFH×Y;NH[¹×
H×X]Y]Z×ÆYP[XiÇ×NHHMk×FPHekH×P[×ZHkHhi×CH[HFH[× �*×;;[¹×
H×qHhkPX;YH
FPHekH×iDO;;Y×Pi×ikHhX×qHhkHXH[F×k¹]¹q¹×FH×rHikÊ]]ik×O]hPw][k;YH×iDO;;Y¹
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/HNH[r]]hFPN× Z;;Xk× OHk× 6P[kHhirPWXiH´× [Hk× w];Yi× "]ikÊ/rH[kH´× FHHY× lPk× q;[× OHk× w]NH[;;ZFH× "]ikÊ
 HFHhY;[Fi× eY;kH;l¹× �Hk× eY;kH;l× Pi× ][kik;;[× ;Yi× NHq]YN× q;[× qHhkPD;YH× CHrHNP[NH[× P[× FH× ;;hFX]hik¹
"eOHy[N× q;[× OHk× eY;kH;l× w]l× ;Y× ;;[× OHk× HP[FH× q;[× FH× �hPWk× eHhP]FH× ÆD;¹× †•× ZPYW]H[× W;;h× NHYHFH[Ç× wPW[
CHN][[H[´× H[× q]]hkNHFllhF× OHCCH[× kPWFH[i× FH× /HhkP;Ph× H[× �r;hk;Ph× eHhP]FHi¹× �HFlhH[FH× OHk× /HhkP;Ph
q][FH[×HDOkHh×w]rHY×ikPWNH[FH×;Yi×F;YH[FH×C]FHZCHrHNP[NH[×eY;;ki¹×�Hk×Pi×hHKHYHh×FH×]eOHy[N×q;[×OHk
]]ikÊ HFHhY;[Fi×q;[;M×OHk×*YP]DHH[×kPWFq;X×Æ„×ZPYW]H[×W;;h×NHYHFH[Ç×kH×qHh][FHhikHYYH[´×k]H[×HH[×D][kP[lH
]eOHy[N×;;[qP[N´×FPH×k]k×OHFH[×q]]hkFllhk¹

/PWFH[i×OHk×Nh]]kikH×FHHY×q;[×FH×/HhkP;Ph×eHhP]FHØY;N×OHk×NHCPHF×6P[kHhirPWX×P[×HH[×][FPHeH×wHH´×FPDOkCPW
FH× XlikYPW[¹× 6HYPir;;h× |lDklHHhFH× FH× wHHiePHNHY× k¹]¹q¹× OHk× q;ikHY;[F× w]F;[PN× F;k× OHk× 6P[kHhirPWXiH
hHNHYZ;kPN×Fh]]NqPHY´×Z;;h×k¹N¹q¹×qHhkPD;YH×C]FHZCHrHNP[NH[×H[×OHk×X]lFHh×r]hFH[FH×XYPZ;;k´×r;;hF]]h
]e× �[k;hDkPD;×H[× �h]H[Y;[F× ikHHFi×ZHHh×r;kHh×P[×PWi×rHhF×]ZNHwHk´×kh]X×FH×wHH×wPDO×]qHhrHNH[F×kHhlN
[;;h× OHk× rHikH[¹×  ;F;k× OHk× 6P[kHhirPWXiH× NHCPHF× Fh]]N× Xr;Z× kH× YPNNH[× ¼iYHkH[¼× FH× HHhFHh× ;MNHwHkkH
C]FHZY;NH[× ;M× k¹N¹q¹× C]FHZHh]iPH´× w]F;k× FH× O]]NkH× q;[× OHk× eY;kH;l× []]Pk× ZHHh× F;[× H[XHYH× kPH[k;YYH[
ZHkHhi× C]qH[× OHk× k]H[Z;YPNH× wHH[PqH;l× Pi× lPkNHX]ZH[¹× 
H× OlPFPNH× YPNNP[N× q;[× OHk× "]ikÊ HFHhY;[Fi
eY;kH;l×Pi×q]]h× HFHhY;[FiH×CHNhPeeH[×k;ZHYPWX×O]]N´×h][F]Z×6P[kHhirPWX×••×k]k×„•Z×ã �*´×H[×hHPXk×]e
FH×iklrr;YYH[×q;[×"]ikÊ/rH[kH×k]k×‡•Z×ã �*¹×
H×rHik h;[F×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×Pi×FlPFHYPWX
wPDOkC;;h× ;Yi× kHhhHP[qHhOHy[N× ]e× FH×  ‚€‡× P[× �;YkH[×kH[× rHikH[× q;[× 6P[kHhirPWX¹× "qHh× HH[× X]hkH× ;Mik;[F
r]hFk× OPHh× HH[× O]]NkHqHhiDOPY× q;[× €•Z× ]qHhr][[H[¹× 
H× eY;kH;lh;[F× Pi× w]× ikHPY× H[× N]HF× CHr;;hF
NHCYHqH[´×]ZF;k×OHk×FH×]]ikHYPWXH×]HqHh×q;[×OHk×ikh]]ZNHCPHF×q;[×FH×]HhÊ-PW[×r;i×H[×rHhF×CHFHXk×F]]h
hPqPHhNhP[F¹×�Hk×]eeHhqY;X×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×[;CPW×6P[kHhirPWX×CHik;;k×q]]h[;ZHYPWX×lPk×]lF´
i]Zi×qHhikHH[F´×kHhkP;Ph×Æ……×k]k×•´„×ZPYW]H[×W;;h×]lFÇ×H[×ZHi]w]TiDO×Æ•„•×k]×……×ZPYW]H[×W;;h×]lFÇ×Z;kHhP;;Y´
CHFHXk×F]]h×HH[×ÆZHHik;Y×ZP[FHh×F;[×„ZÇ×hHY;kPHM×Fl[[HØH[×w;DOkH×Xr;hk;PhH×C]qH[Y;;N×ÆXYHP´×w;[F´×NhP[F´
OlZli×H[×qHH[Ç¹×
H×O;hFOHPF×q;[×OHk×]lFH×C]FHZZ;kHhP;;Y×Pi×qHh]]hw;;Xk×F]]h×Y;[NFlhPNH×CY]]kikHYYP[N
P[×FH×][FHhNh][F×;;[×;YYHhYHP×DOHZPiDOH×H[×MtiPiDOH×eh]DHiiH[´×FPH×FH×]]hieh][XHYPWXH×Y]iiH×w;[FÊ´×X;YXÊ
H[×XYHPX]hhHYi× i;ZH[FhlXkH[×H[× ;;[×HYX;;h×FHHF×eY;XXH[¹× �[×FH×]ZNHqP[N×q;[×6P[kHhirPWX´×H[× ]]X×P[×OHk
]]ikHYPWX× FHHY× q;[× /rH[kH´× CHqP[Fk× wPDO× FH× k]e× q;[×FHwH× ]lFH× ÆehHÊXr;hk;PhHÇ× ][FHhNh][F× qHHY;Y× C]qH[
‚•Z×ã �*¹×5HhFHh×[;;h×OHk×rHikH[×k]H×N;;k×OHk×eY;kH;l×;Y×i[HY×]qHh×P[×OHk×w]NH[;;ZFH× ]]hFwHH×CHXXH[
r;;hP[× FH× ]lFH× ][FHhNh][F× P[× rHikHYPWXH× hPDOkP[N× F]]h× ikHHFi× FPXXHhH× Y;NH[×

¹
W][NHh× Xr;hk;Ph× Z;kHhP;;Y

r]hFk×CHFHXk

 HFHhY;[F×YPNk×;Y×ZPYW]H[H[×W;hH[×Nh]kH[FHHYi×P[×HH[×hPqPHhH[FHYk;´×H[×Pi×Fli×q]]h[;ZHYPWX×qY;X×H[×q]]h×HH[
Nh]]k×FHHY×CHFHXk×ZHk×W][NH×hPqPHhÊ×H[×wHHXYHP´×w;[F×H[×NhP[F¹× 
H× ]lFHhH×Y;NH[´×FPH×wPW[× ][kik;;[×kPWFH[i
HH[× ;[FHh× XYPZ;;k× H[× P[× HH[× ;[FHhH× NH]Nh;{iDOH× ]ZNHqP[N´× YPNNH[× P[× OHk× rHikH[× H[× []]hFH[× q;[
 HFHhY;[F× ]e× Nh]kH× FPHekH× H[× OHCCH[× NHH[× P[qY]HF× NHO;F× ]e× FH× hHDH[kH× q]hZP[N× q;[× OHk× Y;[FiDO;e¹
-HY;kPHM× W][NHØ NH]Y]NPiDOH× eh]DHiiH[× ÆP[× FH× NH]Y]NPH× CHiDO]lrH[× rH× FH× eHhP]FH× �r;hk;Ph× ZHk× FH
PWikPWFH[´×FPH×•´„×ZPYW]H[×W;;h×NHYHFH[×CHN][´×;Yi×W][NÇ×OHCCH[×rHY×ie]hH[×;DOkHhNHY;kH[´×q]]h;Y×P[×FH×q]hZ
q;[× FPXXH× Y;NH[× wHHÊ× H[× hPqPHhXYHP´× XlikFlP[H[´× hPqPHhCHFFP[NH[´× iklPMw;[FH[´× iklrr;YYH[× NHq]hZF× F]]h
NYHkiWHhPWi´×H[×w]×ZHHh¹×�DOkHh×P[×i]ZZPNH×FHYH[×q;[× HFHhY;[F×iDOHZHhk×FH×ehHÊXr;hk;PhH×NH]Y]NPH×rHY
F]]h×H[×OHHMk×P[qY]HF×NHO;F×]e×FH×q]hZP[N×q;[×][i×DlYkllhY;[FiDO;e¹×.]ZZPNH×FHk;PYi×P[×OHk×kHhhHP[hHYPKM
wPW[× F;[× hHDOkikhHHXi× kH× OHhYHPFH[× k]k× ]lFH× ikhlDklhH[× P[× FH× FPHeHhH× ][FHhNh][F¹× 
P[[H[× ][wH
Y;[FiNhH[wH[× Pi× FPk× ZHk× [;ZH× OHk× NHq;Y× P[× :lPFÊ�PZClhN´× Z;;h× ]]X× P[× H[PNH× Z;kH× P[× FH× ]ZNHqP[N× q;[
6P[kHhirPWX´×"]ikÊ/rH[kH×H[×FH×*HHY´×r;;h×HH[×N]HFØNHT[M]hZHHhFH×r;;h[HZHh×]]X×]lFHhH×NH]Y]NPH×X;[
wPH[×F]]hiDOHZHhH[¹
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�[×€‡…•×iDOhHHM×6¹×.k;hP[N×P[×wPW[×C]HX×¼
H×C]FHZ×q;[× HFHhY;[F¼³×
¼¹¹¹× CP[[H[× ][wH× NhH[wH[× ]e× FH× iDO]YkHeY;;ki× 6PYYP[X´× ][FHh× -;klZ´× CPW× 6P[kHhirPWX¾× HH[× rHP[PN× ZHHh
rHikHYPWX×P[×OHk×5]iiH[qHYF¾×P[×FH[×]HqHh×q;[×FH×�]kkHiDOH×CHHX×HqH[×C]qH[×FH×ChlN×P[×FH×NhP[FrHN
[;;h× "FP[X¾× H[× HP[FHYPWX´× P[× HH[H[× C]]helk× CPW× 
liXHh× kH[× wlPF]]ikH[× q;[× 6P[kHhirPWX´× r;;h´× ]e× ƒƒ× HY
FPHekH´× ][FHh× kHhkP;PhH[× YHHZ´× FHwH× Y;NH[× CHNP[[H[×H[× wPDO× k]k× €€•× HY× FPHekH× lPkikhHXXH[´× w][FHh× F;k
ZH[×F;;h×[]N×FH×][FHhwPWFH×CHhHPXk×OHHMk¹¼

"e× H[XHYH× eY;;kiH[× h][F]Z× 6P[kHhirPWX× × FHØ ]lFH× ][FHhNh][F´× Z¹;¹r¹× FH× ]lFH× ][FHhNh][F× Pi
wPDOkC;;h× ]ZF;k× OHk× [PHk× ZHHh× CHFHXk× Pi× F]]h× W][NH×Xr;hk;PhH× Y;NH[× Æw]½[× eYHX× r]hFkØ
NH[]HZFÇ¹× 
Pk× Pi× OPHh× ZHk× [;ZH× OHk× NHq;Y× r;[[HHh× FH× W][NH× C]qH[Y;;N× F]]h× ZH[iHYPWX× k]HF]H[× Pi
qHhrPWFHhF× ÆP[× Nh]HqHi× H[× NhHeeHYiÇ× ]M× F]]h× FH× Hh]FHhH[FH× rHhXP[N× q;[× r;kHh× ÆP[× CHHXCHFFP[NH[Ç¹
6HNH[i×FH×ikHhXH×C]FHZq]hZP[N×H[×qHNHk;kPHNh]HP×P[×OHk×NHZ;kPNFH×XYPZ;;k×q;[×OHk×qY;XXH×H[×q]DOkPNH
 HFHhY;[F×wPW[×FH×][kiYlPkP[NH[×F]]hN;;[i×wHHh×CHiDOHPFH[×H[×kPWFHYPWX×q;[×;;hF¹Ø
�H[× X;[× wPDO× rHYYPDOk× q]]hikHYYH[× F;k× w]½[× O;hFH× H[× ][FPHe× NHYHNH[× Hh]iPHÊCHikH[FPNH× ][FHhNh][F
P[qY]HF× OHHMk× NHO;F× ]e× FH× q]hZP[N× q;[× FH× OlPFPNH× k]e]Nh;{H¹× 
H× OHlqHYi× P[× "]ikÊ/rH[kH× CHwPkkH[× HH[
XHh[×q;[×F]]h×Y;[FPWi×NHiklrFH×]lFH×O;hFH×Y;NH[¹× 
HrHNH[F×Y;[FPWi×OHHMk×[;FPH[×FH×NHiklrFH×OHlqHYi
rHHh× H[PNiwP[i× ;MNHqY;Xk× H[× OHk× ;MNHiDOh;;ekH× Z;kHhP;;Y× HYFHhi× rHHh× NHFHe][HHhF× ;Yi× w]NH[;;ZFH
XHPYHHZ¹× �[× FH× ]ZNHqP[N× q;[× 6P[kHhirPWX× ][kChHXH[× HDOkHh× NHiklrFH× OHlqHYi× w];Yi× FPH× Hh× wPW[× P[× "]ikÊ
/rH[kH¹×6HY×r;hH[×Hh×]]Pk×CHHXF;YH[×P[×OHk×6P[kHhirPWXiH´×r;;hP[×FH×rP[F×H[×OHk×iZHYkÊ×H[×hHNH[r;kHh
XYHP´×w;[F×H[×NhP[F×;DOkHhYPHkH[¹×
H×qHhiDOPYYH[FH×Z;kHi×q;[×C]FHZP[XYP[XP[N×H[×Hh]iPH×kliiH[×FH×FPqHhiH
C]FHZi]]hkH[× OHCCH[× k]k× H[PN× k]e]Nh;{iDO× hHYPKM× NHYHPF¹× 6;k× rH× P[× 6P[kHhirPWX× H¹]¹× ;;[× k]e]Nh;{iDO
hHYPKM×wPH[×Pi×HDOkHhØ]]X×kH[×FHYH×q;[×]lFHhH×]]hieh][N´×q;[×q^^h×FH×PWikPWFH[×ÆçehHÊNY;DP;;YÇ¹×
H×

× kH[× wlPFH[× ÆCllhkiDO;e× 6]]YFÇ× H[× kH[× ]]ikH[× ÆCllhkiDO;e× �]kkH[Ç× q;[× OHk× F]he
6P[kHhirPWX×Pi×qHh]]hw;;Xk×F]]h×FH×O]NH×YPNNP[N×q;[×FH×O;hFH×Hh]iPH×CHikH[FPNH×kHhkP;PhH×H[×ZHi]w]TiDOH
][FHhNh][F¹× 
H× ]lFH× ][FHhNh][F× Pi× kHqH[i× FH× ]]hw;;X× q;[× HH[× D]ZeYHsH× r;kHhOlPiO]lFP[N´× r;;hCPW
r;kHhq]HhH[FH×Y;NH[×i]Zi×;;[×FH×]eeHhqY;XkH×X]ZH[×H[×XrHYr;kHh×YHqHhH[×;;[×FH×CHXH[¹×
]qH[FPH[×YPWXk
FH×]]hieh][XHYPWXH×Y]]e×q;[×i]ZZPNH×CHXH[×kH×wPW[×CHe;;YF×F]]h×Y;;NkHi×lPkNHiYHeH[×P[×FH×]lFH×kHhkP;PhH
H[×ZHi]w]TiDOH×Y;NH[¹× 
H×][hHNHYZ;kPN×q]]hX]ZH[FH× ×lPk×FH×�r;hk;Ph×eHhP]FH×X;[×F;;hH[kHNH[
WlPik×rHHh×HH[×q]]h×r;kHh×][F]]hFhP[NC;hH×Y;;N×q]hZH[¹×
H×][FPHeH×;;[rHwPNOHPF×q;[×]lFH×][FHhNh][F
CPW× 6P[kHhirPWX× Pi× ;Y× Y;[N× CHXH[F¹× �Y× iP[Fi× €‡••´× ]M× ZPiiDOPH[× rHY× HHhFHh´× r;i× FH× ;;[rHwPNOHPF× q;[
X;YXikHH[×P[×FH×6PYYP[XCHHX×CHXH[F¹×�[×€‡„‚×OHHMk×ZH[×krHH×elkkH[×krHH×elkkH[× ×NHNh;qH[×ÆFH
w]NH[;;ZFH× .k;hP[NelkkH[´× qHh[]HZF× [;;h× II[× q;[× FH× Nh][FYHNNHhi× q;[× FH×  HFHhY;[Fi× NH]Y]NPH´× H[
w]][×q;[×FH×FPDOkHh×.k;hP[NÇ´×]Z×FH×NHr][[H[×X;YXikHH[×;Yi×rHNqHhO;hFP[N×kH×NHChlPXH[¹×.k;hP[N×F;DOk
]qHhPNH[i×F;k×FH×X;YXikHH[×lPk×HH[×;[FHh×kPWFq;X×Æ5h]HNÊ�hPWkÇ×ik;ZFH×H[×qHHY×W][NHh×r;i×F;[×w]½[×„•×W;;h
[;×€‡„‚×OHk×NHq;Y×CYHHX×kH×wPW[×Æ[Y¹×�liDOHYX;YX×lPk×OHk×�PFFH[Ê/hP;iÇ¹×
H×NH]Y]NPH×ik][F×q]]h×€ˆ••×PZZHhi
[]N×P[×FH×XP[FHhiDO]H[H[¹

F;Nw]]Zk
][kiYlPkP[N

]eY]eH[FH
k]e]Nh;{iDOH× O]]NkH

XHPYHHZ

krHH×elkkH[

0Pk× C]qH[ik;;[F× DPk;;k× CYPWXk× F;k× .k;hP[N× NHH[× qHhiDOPY× qHh][FHhikHYFH× kliiH[× FH× X;YXikH[H[× P[× FH
6PYYP[XCHHX× H[× FH× 
HZHhiCHHX× Æç× �]kkHiDOH× CHHXÇ¹× .k;hP[N× OHHMk× OHk× OPHh× ]qHh× X;YXikH[H[× lPk× FH
6H;YFH[´× HH[× ]lFH× CH[;ZP[N× q]]h× HH[× kPWF× P[× OHk× 5h]HNÊ�hPWk¹× 6H× rHkH[× [l´× F;k× OHk× qHhiDOPY× P[
]lFHhF]Z×kliiH[×FH×X;YXikH[H[×P[×FH×6PYYP[XCHHX×H[×
HZHhiCHHX×][NHqHHh×€„•×ZPYW]H[×W;;h×Pi¹¹¹¹¹×�H[
HY×Pi×]lFH×YH[NkHZ;;k×q;[×…ˆ×DZ¹
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�[× €ˆƒ•× iDOhHHM× Fh¹× �¹6¹
× q;[× FHh× .kPNNHY´× FHikPWFi× FPhHDkHlh× q;[× OHk× �;;NiH× ¼�liHlZ× q]]h× OHk
][FHhrPWi¼´× P[× wPW[× C]HXWH× ¼�;[Ni× OHk× ie]]h× FHh× HHlrH[¼× ZHk× NHq]HY× q]]h× Fh;Z;kPHX× H[× ]e× CHYHhH[FH
rPWwH×OPHh]qHh³
¼/]DO×Pi×Hh×HH[×kPWF×NHrHHik´×F;k×II[×q;[× HFHhY;[FiDO×X[;eikH×NH]Y]NH[´×6¹�¹�¹×.k;hP[N´×FH×w]][×q;[
FH[×][i×;YYH[×CHXH[FH[×FPDOkHh´×FPH×]Z×wPW[×XH[[Pi×q;[×][wH[×C]FHZ×rHY×FH×q;FHh×FHh×NH]Y]NPH×q;[
 HFHhY;[F× r]hFk× NH[]HZF´× P[× FPk× NHCPHF× F]]h× HH[× M]lk× q;[× FH[× 
lPkiDOH[× NHYHHhFH[× -`ZHh× HH[
NHOHHY×qHhXHHhF×CHHYF×q;[×FH×NH]Y]NPiDOH×NHikHYFOHPF×q;[×FPk×kHhhHP[×][krPHhe¹×
H×NHCHlhkH[Pi×Z]NH
HH[× PHFHh× k]k× YHHhP[N× ikhHXXH[´× ]Z× CPW× ;Y× wPW[× r;;h[HZP[NH[× FH× Nh]]kikH× [;lrXHlhPNOHPF× P[× ;DOk× kH
[HZH[×H[×;Y×wlYYH[×][wH×M]lkH[×[PHk×wlYXH×qHhikhHXXH[FH×NHq]YNH[×OHCCH[´×q]]h×FH[×CHNP[[Hh×Pi×]]X
HH[×XYHP[H×M]lk×Hh[ikPN¹×"[wH×k]DOk×w;Y×FH×eY;;ki×NHYFH[´×r;;h×FPk×¼Fh;Z;¼×kH×qP[FH[×Pi¹× �;;[× rH×q;[
6P[kHhirPWX× ]qHh× OHk× 5]iiH[qHYF´× F;[× CHhHPXH[× rH× Y;[Ni× FH[×  ]]hFHYPWXikH[× rHN× FH× 6PYYP[XCHHX¹× 
PW
C]HhFHhPW×6PYYP[X×Xl[[H[×rH×ik;;[FH×]e×OHk×ChlNNHkWH´×;Yi×OHk×CHHXWH×[PHk×kH×qHHY×r;kHh×CHq;k×H[×[PHk
kH× qHHY× w;[F× ]qHh× NHie]HYF× Pi´× ]e× FH[× C]FHZ× HH[× Nh]H[NhPWi× NHXYHlhFH× X;YXC;[X× wPH[´× FPH× lPk× Y;NH[
CHik;;k× ZHk× HH[× Fl[× ZHhNHYqYPHiWH× HhkliiH[¹× �[× FH× O]hPw][k;;Y× YPNNH[FH× C;[XH[× X]Zk× HH[× M]iiPHY
iDOHYeWH× q]]h´× F;k× q]]h× FHwH× Y;;N× OHk× NPFiM]iiPHY× Pi¹× -HHFi× P[× €‡‚‚× O;F× �HhFP[;[F× -`ZHh× FHwH
iDOHYeWHi×NHFHkHhZP[HHhF×H[´×O]HrHY×ZHk×HH[PNH×;;hwHYP[N´×OHk×k]k×OHk×NHiY;DOk×�thH[;×NHCh;DOk¹×
Pk
Pi× HH[× NPFiM]iiPHY× q]]h× OHk× 6H;YF´× HH[× r]lFhPWXH× M]hZ;kPH× q;[× OHk× "[FHhÊ�hPWk´× FPH× ]¹;¹× qY;X× ]qHh× FH
NhH[i×CPW×
H[kOHPZ×q]]hX]Zk¹×.k;hP[N×rHhF×F]]h×FPk×NHNHqH[×NHOHHY×P[×FH×r;h×NHCh;DOk¹×�[×FH×ikHYYPNH
]qHhklPNP[N× qHhXHHhH[FH´× F;k× OPW× OPHh× OHk× ]lFH× �hPWk× q]]h× wPDO× O;F´× FHkHhZP[HHhFH× OPW× F;;h[;;h× FH
;[FHhH×Y;NH[×H[×q]hZFH×wPDO×HH[×q]YZ;;Xk×qHhXHHhF×CHHYF×q;[×FPk×NHOHHYH×NHCPHF¹×�[×wPW[×CHh]HZFH
C]HX× ¼FH× C]FHZ× q;[×  HFHhY;[F¼× X;[× ZH[× F;[× ]]X× OHk× q]YNH[FH× YHwH[× ;;[N;;[FH× FH× ZHH[P[N× q;[
;[FHhH[× CHkhHxH[FH× FH× Z]NHYPWXOHPF´× F;k× P[× OHk× NHCPHF× q;[× 6P[kHhirPWX× ikHH[X]]Y× w]l× q]]hX]ZH[³
¼�H[×Fh]]Zk×P[×FHwH×ikhHXH[×[]N×;YkPWF×q;[×r;hH×ikHH[X]YH[×kH×wlYYH[×qP[FH[´×Z;;h×lPk×OHk×q]]hN;;[FH
CYPWXk× FlPFHYPWX´× F;k× Hh× NHH[H× ZP[ikH× ;;[YHPFP[N× CHik;;k× ]Z× kH× qHh][FHhikHYYH[´× F;k× FPH× OPHh× ]e
CHhHPXC;hH×FPHekH×;;[rHwPN×w]l×wPW[¹¼Ø

�[×qHhFHh³×
¼¹¹¹FH× X;YXY;NH[× wPW[× OHk× q]]h× FH× [PWqHhOHPF× ZHHik×CHY;[NhPWXH× CHik;[FFHHY¹× 
HwH× wPW[× ]]X× CP[[H[× FH
NhH[wH[×q;[× HFHhY;[F´×]e×FH×iDO]YkHeY;;ki×6PYYP[X´×q]]hO;[FH[´×Z;;h×OHk×Pi´×k]k×Fli×qHhhH´×[]N×[PHk
NHYlXk×]Z×FH[×HPNH[;;h×k]k×OHk×][kNP[[H[×FHh×Y;;N×]qHh×kH×O;YH[¹×�PHh×CHik;;k×FHwHYMFH×wr;hPNOHFH[
;Yi× CPW× FH[× ikHH[× q;[× �]iiHh´× FH× Y;NH× YPNNP[N× H[× FH× []]Fw;XHYPWXOHPF× q;[× ;;[O]lFH[F× r;kHh× lPk× kH
Z]HkH[× e]ZeH[× [PHk× lPkNHw][FHhF¹× 
H× eh]HM× P[× €‡„ƒ× NH[]ZH[´× ]Z× FHwH[× ikHH[× kH× CHwPNH[× k]k
][FHhY;;N×q]]h×FH[×NhP[FrHN×[;;h×"FP[X´×Pi×ZPiYlXk´×]ZF;k×ZH[×F;;hq]]h×[PHk×;YYHH[×FH[×X;YXÊ×Z;;h
]]X×FH[×YHHZikHH[×;;[q]HhFH´×rHYXH×F;;hk]H×q]YikhHXk×[PHk×NHiDOPXk×Pi×H[´×P[×FH[×HHhikH×rP[kHh×hHHFi´
;;[× FH[× YlDOk× CY]]kNHikHYF´× lPkHH[qPHY¹× �]NkH[× FH× X;YXY;NH[´× FPH× ZH[× kO;[i× P[× FH[× NHChHXXPNH[´
XYHP[H[×eh]HMelk×q;[×6PYYP[X×NHq][FH[×OHHMk´×[PHk×q]YF]H[FH×wPW[´×w]]×Pi×ZHk×NH[]HNw;ZH×wHXHhOHPF×kH
qHhr;DOkH[´×F;k×Hh´×FPHeHh´×;[FHhH×H[×FPXXHhH×Y;NH[×kH×qP[FH[×wPW[¹¼Ø
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6P[;[F×�;hHY×�lN]×.k;hP[N×Æ€‡•‡×Ê×€‡††Ç¹×.k;hP[N×r]hFk×CHiDO]lrF×;Yi×FH×Nh][FYHNNHh
q;[× OHk× l[PqHhiPk;Ph× ][FHhrPWi× ]e× OHk× kHhhHP[× q;[× FH× ;;hFrHkH[iDO;eeH[× H[× FH
Y;[FC]lrXl[FH× P[×  HFHhY;[F¹× �PW× Pi× FH× ZHFH]ehPDOkHh× q;[× FH× k]H[Z;YPNH
�;[FC]lrO]NHiDO]]Y× kH× 6;NH[P[NH[´× kHNH[r]]hFPN× ¼6;N H[P[NH[× 0[PqHhiPkt¼¹
�MCHHYFP[N³×6PXPeHFP;


H× CHqP[FP[N× q;[× „•× W;;h× Y;kHh× Z;;XkH× OHk× NHCPHF× P[kHhHii;[k× q]]h
ZPW[C]lr¹× 
H× []N× ]lFHhH´× ][FHh× FH× �liDOHYX;YX× YPNNH[FH´× w]lkÊ× H[
ikHH[X]]YY;NH[´× w]lFH[× Fli× rHY× HH[i× qHHY× ][FPHeHh× Xl[[H[× YPNNH[× F;[
HHhFHh× NHF;DOk´× H[× rHYYPDOk× kH× HseY]PkHhH[× wPW[¹× 
HNP[× ••H× HHlr× wPW[´× F]]h
FH×k]H[Z;YPNH×qHh;[kr]]hFHYPWXH×-PWXiFPH[ik´Ø × qHhhPDOk× ]Z
FH× HD][]ZPiDOH× HseY]Pk;kPH× q;[× FH× ikHH[X]]YÊ× H[× w]lkY;NH[× kH
][FHhw]HXH[¹× 
Pk× YHPFFH× lPkHP[FHYPWX× P[× €ˆ‚•× k]k× OHk× qHhYH[H[× q;[× FH× �HYhP;
D][DHiiPH¹×�[×FH×]ZNHqP[N×q;[×6P[kHhirPWX×OHHMk×FH×CH]]NFH×rP[[P[N×q;[

ikHH[X]YH[× H[× w]lk× HDOkHh× []]Pk× eY;;kiNHq][FH[× H[× OHk× Y;[FiDO;e× Pi× OPHhF]]h× NHYlXXPN× [PHk× ;;[NHk;ik¹
6HY× Pi× iP[Fi× €ˆ‚•× FH× HHhFHh× NH[]HZFH× X;YXikHH[× qP;× Ø P[× ][kNP[[P[N× NH[]ZH[´× OHkNHH[
lPkHP[FHYPWX× k]HNHq]HNFH× [;kllhr;;hFH× CYPWXk× kH× OHCCH[¹× .P[Fi× OHk× Nh;qH[× q;[× FH× .k;hP[NelkkH[× wPW[× Hh
P[ZPFFHYi×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX×H[XHYH×O][FHhFH[×elkkH[×NHiY;NH[´×w]rHY×q]]h× r;kHhrP[[P[N
;Yi× NH]Y]NPiDO× H[× ZPW[C]lrXl[FPN][FHhw]HX¹× �PHhq;[×Pi× P[× OHk× Y;[FiDO;e× [PHki× ZHHh× kHhlN× kH
qP[FH[¹Ø �[ZPFFHYi× OHHMk× ZH[× ]]X× ZPFFHYi× iHPiZ]Y]NPiDO× ][FHhw]HX× ZHHh× NHFHk;PYYHHhFH× XH[[Pi× q;[× FH
FPHeH×][FHhNh][F×qHhXhHNH[¹Ø�[×FH×OPHh[;×q]YNH[FH×hHPi×Y;[Ni×FH×NH]Y]NPiDOH×CHwPH[ir;;hFPNOHFH[×P[×FH
]ZNHqP[N× q;[× 6P[kHhirPWX× CHNP[[H[× rH× ZHk× OHk× ]lFik×wPDOkC;hH× ]qHhCYPWMiHY× lPk× FH× NH]Y]NPiDOH
NHiDOPHFH[Pi×H[×HP[FPNH[×rH×ZHk×FH×hHDH[kH×P[kHh;DkPH×q;[×FH×ZH[i×ZHk×FH×NH]Y]NPH¹

FPqHhiH×C]hP[NH[

F;NC]lr
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�Hk×�Hi]w]TDlZ×Pi×HH[×Hh;×q;[×FH×NH]Y]NPiDOH×kPWFiDO;;Y´×F;k×q;[×]lF×[;;h×W][N×FH×eHhP]FHi×/hP;i´×�lh;
H[× �hPWk×]Zq;k¹× �Hk×Pi×OHk×Hh;×r;;hP[× ][FHh×;[FHhH×FH×FP[]i;lhPKhi×HH[×CHY;[NhPWXH×YHqH[iq]hZ×]e× ;;hFH
r;hH[¹× �Hk× HP[FH× q;[× OHk× �Hi]w]TDlZ× q]Ykh]X× wPDO× ……× ZPYW]H[× W;;h× NHYHFH[× ZHk× HH[× eY]kiHYP[NH×

¹Ø 5]hZH[× q;[× YHqH[× FPH× NHFlhH[FH× ZPYW]H[H[× W;hH[× FH× HD]itikHZH[× NHF]ZP[HHhF× O;FFH[´
qHhFrH[H[×NHFlhH[FH×NH]Y]NPiDO×NHwPH[×wHHh×X]hkH×kPWF¹× 
H×ZHHik×N;[NC;hH×Ote]kOHiH×CHkhHxH[FH×FH
]]hw;;X×q;[×FH×Z;ii;ÊHskP[DkPH×Pi×HH[×Nh]kH×ZHkH]hPHk×P[iY;N´×FPH×wHHh×qHHY×ik]M×P[×FH×F;ZeXhP[N×Ch;DOk´
r;;hF]]h× w][YPDOk× q]]h× Y;[NH× kPWF× rHhF× NHCY]XXHHhF´× OHk× XYPZ;;k× ikHhX× ;MX]HYFH× H[× M]k]it[kOHiH´
[]]Fw;XHYPWX×q]]h×qHNHk;kPHNh]HP´×][Z]NHYPWX×rHhF¹×
H×wPDOkC;hH×NH]Y]NPiDOH×NHiDOPHFH[Pi×P[×6P[kHhirPWX
CHNP[k×ZHk×FH×]lFikH×eHhP]FH×q;[×OHk×�Hi]w]TDlZ³×OHk×/hP;i¹
�Hk× NHCPHF× h][F× 6P[kHhirPWX× Pi× l[PHX× q]]h×  HFHhY;[F´× ]ZF;k× NHH[× q;[× FH× OPHh][FHh× CHiDOhHqH[
6P[kHhirPWXiH× ZHi]w]TiDOH× NHikHH[kH[× HhNH[i× ;[FHhi×P[×  HFHhY;[F× ;;[× FH× ]eeHhqY;XkH× q]]hX]ZH[¹
�MNHwPH[×q;[×FH×.PCHYD]ÊikHH[Nh]HqH×wPW[×FH×qP[FeY;;kiH[×q;[×FH×ZHi]w]TiDOH×NHikHH[kHi×[PHk×]eq;YYH[F
H[× [;lrHYPWXi× kHhlN× kH× qP[FH[× P[× OHk× 6P[kHhirPWXiH×Y;[FiDO;e¹× /]DO× wPW[× FH× ZHhH[FHHYi× ][wPDOkC;hH
ZHi]w]TiDOH× NHikHH[kHY;NH[× × P[qY]HF× ]e× OHk× Y;[FiDO;e´× w]rHY× r;k× CHkhHMk× FH× r;kHhOlPiO]lFP[N
Æi]ZZPNH×Y;NH[×lPk×FH×�hPWk×eHhP]FH×wPW[×r;kHhq]HhH[F×H[×NHqH[×XrHYr;kHh×;M×;;[×FH×
]qH[×.YP[NH×H[×;;[
F]]hY;kH[FH× Y;NH[× lPk× FH× /HhkP;Ph× H[× �r;hk;Ph× eHhP]FHiÇ× H[× FH× O]]NkHYPNNP[N× q;[× OHk× Y;[FiDO;e¹× 
H
ZHi]w]TiDOH× NHikHH[kHY;NH[× wPW[× OPHh× [;ZHYPWX× iYHDOki× CHFHXk× F]]h× HH[× i]Zi× Z;;h× H[XHYH× FHDPZHkHhi
FPXXH× C]FHZY;;N´× FPH× q;[× hHDH[kH× ]]hieh][N× Pi¹× �Hk×Pi× ;;[[HZHYPWX× F;k× NHFlhH[FH× FH× NH]Y]NPiDOH
NHiDOPHFH[Pi´× ]¹;¹× kH[× kPWFH× q;[× FH× ]eOHy[N× q;[× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l´× FH× O;hFH× �Hi]w]TiDOH
NHikHH[kHY;NH[×ZHHh×rHHhik;[F×C]FH[×kHNH[×Hh]iPH×F;[×FH×w;DOkHhH×Y;NH[×kH[×rHikH[×q;[×6P[kHhirPWX´
r;;hF]]h× FHYH[× q;[× OHk× NHCPHF× h][F× 6P[kHhirPWX× k]k×„•Z× C]qH[×  �*× YPNNH[× w][FHh× F;k× Hh× ieh;XH× Pi
NHrHHik×q;[×iklrP[N×kH[×NHq]YNH×q;[×q]]hkCHrHNH[F×Y;[FPWi¹

Z;ii;Ê
HskP[DkPH

q;[

"[wH×hHPi×CHNP[k×w]½[×•„•×ZPYW]H[×W;hH[×NHYHFH[´×P[×OHk×5h]HNÊ/hP;i×kPWFq;X¹×6P[kHhirPWX×Y;N×k]H[×[;CPW×FH
�hHHMkiXHHhXhP[N´×[Hk×w]×wlPFHYPWX×;Yi×FH×�h;CPiDOH×�ZPh;kH[×[l´×H[×r;i×][FHhFHHY×q;[×OHk×ileHhD][kP[H[k
*;[NH;´×F;k×CPW[;×;YYH× ×]Zq;kkH¹×�Hk×XYPZ;;k×r;i×r;hZ×H[×Fh]]N¹×
H×]ZNHqP[N×q;[
6P[kHhirPWX× Y;N´× [Hk× w];Yi× Nh]kH× FHYH[× q;[× OHk× OlPFPNH× �lh]e;´× P[× HH[× Nh]kH× Y;;NqY;XkH× ZHk× F;;hP[× HH[
;;[k;Y× Nh]kH× w]lkr;kHhZHhH[´× r;;hP[× q;[lPk× OHk× ]ZhP[NH[FH× O]NHhH× Y;[F× ¼qYHDOkH[FH¼× hPqPHhH[
lPkZ][FFH[¹× 
HwH× hPqPHhH[× q]HhFH[× qHHY× Hh]iPHZ;kHhP;;Y× ;;[´× F;k× P[× FH× Y;;NqY;XkH× ;Yi× FH× w]NH[;;ZFH

rHhF× NHFHe][HHhF¹Ø 
H× 
][kw;[FikHH[× XH[k× qHYH× XYHlhiDO;XHhP[NH[× H[× X;[× CHik;;[× lPk
Nh]qH× H[× {W[H× w;[FikH[H[´× XYHPikH[H[´× H[× NPei× H[× ikHH[w]lk× kH[× NHq]YNH× q;[× OHk× P[F;ZeH[× q;[× FH
CP[[H[ZHhH[×P[×OHk×Fh]NH×H[×r;hZH×XYPZ;;k¹×�]]PH×Xr;YPkHPk´×qHHY;Y×h]]F×NHXYHlhFH×
][kw;[FikHH[×rHhF
P[× HFHhY;[F×H[×]ZhP[NH[FH×Y;[FH[×NHChlPXk×;Yi×C]lrZ;kHhP;;Y´×F;k×rHhF×;;[NHq]HhF×q;[lPk×Nh]HqHi×P[
ZHk× [;ZH× 
lPkiY;[F× H[× �h;[XhPWX¹× 
H× 
][kw;[FikHH[× X]Zk× ]e× Nh]kH× FPHekH× P[× Nh]kH× FHYH[× q;[× FH
 HFHhY;[FiH× ][FHhNh][F× q]]h´× Z;;h× [PHk× P[× 6P[kHhirPWX´× r;;h× OHk× ;;[× FH× ]eeHhqY;XkH× YPNk¶× �[× FH
CllhkiDO;e× �]kkH[´× kliiH[× NhH[ie;YH[× †‡•× H[× †‡€´× wPW[× FH× ;XXHhi× Æ;YkO;[i× r;[[HHh× FPH× hHDH[k× NHeY]HNF
wPW[Ç×H[×FH×NhHeeHYi×Æ;YkO;[i×r;[[HHh×hHDH[k×iDO]][NHZ;;XkÇ×OPHhF]]h×]eq;YYH[F×h]]FChlP[×NHXYHlhF¹Ø
H
][qHhik]]hFH× 
][kw;[FikHH[× Æh]FH× XYHPikHH[´× {W[X]hhHYPNH× w;[FikHH[× H[× r;k× NPeiÇ× YPNk× P[× FPk× NHCPHF× [l
][NHqHHh×II[×ZHkHh×][FHh×OHk×Z;;PqHYF¹×/H[×NHq]YNH×q;[×OHk×eY]HNH[×F]]h×C]HhH[×Pi×FH×C][kw;[FikHH[
ZHk×XHPYHHZ×ÆHH[×]qHhCYPWMiHY×lPk×FH×PWikPWFÇ×H[×]eNHCh;DOkH×ZHik×qHhZH[NF´×H[×Pi×Hh×HH[×h]FH×C]FHZY;;N
][kik;;[¹×
H×h]FH×XYHlh×Pi×qHh]]hw;;Xk×F]]h×NH]sPFHHhF×PWwHh×;MX]ZikPN×q;[×FH×
][kw;[FikHH[¹

k]H[Z;YPNH×Y;[FZ;ii;


][kw;[FikHH[Ø

�Hi]w]TDlZ
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�]HrHY×FH×
][kw;[FikHH[×Hh×CPW×6P[kHhirPWX×[PHk×CPWw][FHh×lPkwPHk´×Pi×OHk×HH[×P[khPNHhH[FH×NHF;DOkH´×F;k×FH
h]FH×XYHPÊ×H[×w;[FFHHYkWHi×;Y×w]½[×•„•×ZPYW]H[×W;;h×]lF×wPW[¹×¼:lPqHhH¼×C][kw;[FikHH[×Pi×OPHh×;YYHH[×wPDOkC;;h
P[× [PHlr× NHNh;qH[× NhHeeHYi× H¹F¹× q;[× ZP[ikH[i× II[× ZHkHh× FPHekH¹× 
H× 
][kw;[FikHH[× Pi× OHk× ]lFikH
NH]Y]NPiDOH× NHikHH[kH´× F;k× P[×  HFHhY;[F× ;;[× FH× ]eeHhqY;XkH× X]Zk´× ZHk× lPkw][FHhP[N× q;[×

×Æ]¹;¹×FH×�HPZ;[i×Nh]HqHÇ¹Ø
�;hC]][

NHikHH[kH×P[×]lFH×Nh]HqHi×CPW×�eH[×P[×:lPFÊ�PZClhN

/]H[×FH×C][kw;[FikHH[kPWF×q]]hCPW×r;i´×hlXkH×FH×wHH×qHhFHh×]e×]qHh×FH×OHkH×r]HikPW[;DOkPNH×Y;;NqY;XkH×H[
F]]h× OHk× CHwP[XH[× q;[× X;YXiXHYHkWHi× q;[× NHik]hqH[× wHHFPHhkWHi× CHN][× wPDO× HH[× X;YXY;;N× ]e× FH
][FHhNHY]eH[×
][kw;[FikHH[×kH×q]hZH[¹

�H]Y]NPH×O]lFk×wPDO×lPkHh;;hF×[PHk×;;[×Y;[FiNhH[wH[¹×�]HrHY×�;hC]][×NHikHH[kH×P[×:lPFÊ�PZClhN×OHk
]lFikH× P[×  HFHhY;[F× ][kiY]kH[× NHikHH[kH× Pi´× CHqP[FH[× wPDO× CPW× �CCH[CohH[× ;;[wPH[YPWXH× �;hC]][
][kiYlPkP[NH[× P[× FH× .DO;MCHhN´× F¹r¹w× €••× ;lk]XPY]ZHkHhi× FPDOkHhCPW× 6P[kHhirPWX× F;[× �eH[× P[× :lPFÊ
�PZClhN¹× �HYPWXH[F×]e×FH×NH]Y]NPiDOH×iPkl;kPH×h][F×FH×�liDOHYX;YXÊNh]HqH×CPW×6P[kHhirPWX´×Pi× ]]X×FH
.DO;MCHhN×P[×HH[×O]hikCY]X×NHYHNH[´×r;;hF]]h×FH×]lFHhH×Y;NH[×wPW[×]eNHOHqH[¹


]qH[ik;;[FH× krHH× e;YH]NH]Nh;{iDOH× X;;hkH[× k][H[× iD OHkiZ;kPN× FH× qHhFHYP[N× q;[× Y;[F× H[× wHH× kH[× kPWFH× q;[× FH

][kw;[FikHH[× H[× �liDOHYX;YX× ;MwHkkP[NH[¹× 
H× h]FH× ikPe× NHHMk× FH× Y]D;kPH× q;[× 6P[kHhirPWX× ;;[¹× 
H× OlPFPNH× XlikYPW[H[× ÆH[
Y;[FiNhH[wH[Ç×wPW[×kHh×]hPK[k;kPH×P[NHkHXH[F¹×
H×ChlP[H×qY;XXH[×NHqH[×FH×Y]D;kPHi×q;[×O]NHh×NHYHNH[×Y;[F×H[×]lFH×NHCHhNkHi
;;[¹× 
H× e;YH]NH]Nh;{iDOH× X;;hkH[× wPW[× HH[× ik;kPiDOH× rHHhN;qH× q;[× FH× k]H[Z;YPN× Y;[F× H[× wHH× qHhFHYP[N¹× �[
rHhXHYPWXOHPFØqHhiDO]qH[×FH×XlikYPW[H[×D][kP[lØNHFlhH[FH×FH×NH]Y]NPiDOH×kPWFiP[kHhq;YYH[´×ZHk×[;ZH×]qHh×FH×qY;XXH×H[×Y;NH
FHYH[×q;[×OHk×Y;[F¹
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H×XYHPFHHYkWHi×rHhFH[×;;[NHq]HhF×F]]h×hPqPHhH[´×FPH×lPkZ][FFH[×P[×FH×][FPHeH×wHH´×H[×rHYYPDOk×]]X×F]]h
;|;[FPNH×rP[F´×FPH×XYHPFHHYkWHi×ZHHq]HhFH¹

H× �liDOHYX;YX× CPW× 6P[kHhirPWX× Pi× iYHDOki× w]½[× ƒ•Z×FPX´× HYFHhi× wPW[× P[× C]hP[NH[× qHHY× FPXXHhH× Y;NH[
�liDOHYX;YX× ;;[NHkh]xH[¹× �Hk× YPWXk× F;;h]Z× F;k× H[PNH× kPH[k;YYH[× ZHkHhi× wPW[× qHhFrH[H[× Æ]M× []]Pk
NHq]hZFºÇ´×Z¹;¹r¹×Hh×][kChHHXk×HH[×iklXWH×q;[×FH×NH]Y]NPiDOH×NHiDOPHFH[Pi¹×�h×Pi×HH[× Øq;[×][NHqHHh
ƒ•×ZPYW]H[×W;hH[×q]]hF;k×FH×q]YNH[FH×NH]Y]NPiDOH×Y;;N×rHHh×wPDOkC;;h×Pi¹×6H×rHkH[×[PHk×wHXHh×r;k×Hh×OPHh
NHFlhH[FH× FPH× ƒ•× ZPYW]H[× W;hH[× Pi× NHCHlhF´× r;[k× FH×NH]Y]NPiDOH× F]DlZH[k;kPH× P[× FH× q]hZ× q;[
NHikHH[kH[×][kChHHXk¹×�Hk×Pi×HDOkHh×r;;hiDOPW[YPWX´×F;k×;;[×OHk×HP[FH×q;[×FPH×ƒ•×ZPYW]H[×W;hH[×OHk×NHCPHF
h][F× 6P[kHhirPWX× Pi× ]eNHOHqH[´× H[× F;k× OHk× C]qH[ikH×FHHY× q;[× FH× �liDOHYX;YXY;NH[× Pi× ;MNHiYHkH[× F]]h
r;kHh×H[×rP[F¹×
H×q]YNH[FH×NH]Y]NPiDOH×Y;;N×F;kHHhk×lPk×OHk×W][NikH×FHHY×q;[×FH×/hP;i×eHhP]FH×Æ-O;HkPH[Ç
H[× Pi× ][NHqHHh× ••„× ZPYW]H[× W;hH[× ]lF¹× 
HwH× NH]Y]NPiDOH× Y;;N× Pi× Z]NHYPWX× ;;[× FH× []]hFX;[k× q;[× FH
.PCHYD]ÊNh]HqH× ÆP[× Nh]HqH× �5´× HH[× lPkChHPFP[N× ;;[× FH× []]hFwPWFH× q;[× Nh]HqH× ���Ç× wPDOkC;;h× H[× YPNk× OPHh× Fli
FPhHDk× ]e× FH× �liDOHYX;YX¹× 
H× -O;HkP;[× Y;;N× iYlPk× FH× /hP;i× eHhP]FH× ;M× H[× CHik;;k× lPk× F][XHh× NhPWwH´× CPW[;
wr;hkH× XYHPikH[H[´× FPH× P[× HH[× ]eH[× wHH× wPW[× NHq]hZF× ÆF¹r¹w¹× NHH[× P[qY]HF× q;[× NHkPWFH[× H[× qHhFHh× rHN
NHYHNH[× q;[× FH× XlikYPW[× F;[× kH[× kPWFH× q;[× FH× �liDOHYX;YX× ;MwHkkP[NH[Ç¹× 
li× Z]DOk× OHk× 6P[kHhirPWXiH
NHCPHF× wPW[× ]eNHOHqH[× NHFlhH[FH× OHk× OP;;k× q;[× ƒ•× ZPYW]H[× W;hH[´× F;[× Pi× OHk× F;;h[;× ]]X× rHHh× NHF;;YF´
w]F;k×FHwH×wHHXYHP×X][×r]hFH[×;MNHwHk¹

OP;;k

6H× wPW[× [l× „× ZPYW]H[× W;;h× qHhFHh× P[× FH× kPWF´× Frw× •ƒ„× ZPYW]H[× W;;h× NHYHFH[´× k]H[× kPWFH[i× OHk× ZPFFH[Ê/hP;i
kPWFq;X×FH×�liDOHYX;YX×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX×rHhF×NHq]hZF¹×"]X×FHwH×�liDOHYX;YX×X]Zk×OPHh
;;[× FH× ]eeHhqY;XkH× H[× F;[XwPW× FH× .PCHYD]ÊNh]HqH× q]hZk× OHk× [l× OHk× ZHHik× ]eq;YYH[FH× NH]Y]NPiDOH
MH[]ZHH[×P[×OHk×Y;[FiDO;e¹×
H×�liDOHYX;YX×ÆP[×N]HF× HFHhY;[Fi³×.DOHYeX;YXÇ×Pi×OPHh×ƒ•Z×FPX×H[×CHik;;k
lPk× OHHY× XYHP[H× X;YXFHHYkWHi´× ]]Pk× F]]h× HH[× i]]hk× ;YNH[× lPkNHiDOHPFH[¹× 
HwH× ;YNH[× Nh]HPFH[× P[× HH[× wHHh
w]lkH´×][FPHeH×wHH´×FPDOk×CPW×FH×Xlik¹×
H×;;[rHwPNOHPF×q;[×M]iiPHYH×hHikH[×q;[×Y;[FFPHhH[×ÆP[FHhF;;F×]]X
q;[×hHekPHY;DOkPNH×i;lhPKhiÇ´×iDOHYeH[´×;MFhlXXH[×q;[×Xr;YYH[´×qPiiH[´×XhPZeiDOHlhH[´×H[×N]YMhPCCHYi×FlPFk
]e× HH[× hHNHYZ;kPN× Fh]]Nq;YYH[FH× wHH¹× �PiiDOPH[× r;i×FH× ¼�liDOHYX;YXwHH¼× rHY× H[PNiwP[i× kH× qHhNHYPWXH[
ZHk×][wH×kHNH[r]]hFPNH×6;FFH[wHH´×Z;;h×F;[×P[×HH[×r;hZHh×XYPZ;;k¹×
H×;;[NHkh]xH[×M]iiPHYH×M;l[;×Pi
k;ZHYPWX× l[PHX³× rH× XH[[H[× [;ZHYPWX× [PHk× qHHY× NHikHH[kH[× lPk× FPH× kPWF´× FPH× P[× HH[× w]½[× ieHDP{HXH
ØXlik]ZNHqP[NØwPW[×NHq]hZF×H[×w]×N]HF×wPW[×][FHhw]DOk×H[×NHF]DlZH[kHHhF¹×�[ZPFFHYi×Pi×Hh×]e×C;iPi×q;[
FH× 6P[kHhirPWXiH× q][FikH[× HH[× rHkH[iDO;eeHYPWX× r;;hFHq]YYH× M]iiPHYH[qHhw;ZHYP[N× ]eNHC]lrF¹× 
H
�liHlZ× �;ChPHX× P[× 6P[kHhirPWX× CHwPk× HH[× Nh]kH× qHhw;ZHYP[N× M]iiPHYH[´× r;;hq;[× HH[× XYHP[× FHHY× kH
CHwPDOkPNH[×Pi¹× �P[FHh×P[kHhHii;[k×q]]h×FH×rHkH[iDO;e´×Z;;h× rHY×Z]]P× ]Z×kH×wPH[´×wPW[×FH×q][FikH[×q;[
ZP[Hh;;YXhPik;YYH[´× w];Yi× OHk× PWwHhilY{FH× ethPHk¹× 
H× [;CPWOHPF× q;[× FH× XlikYPW[× OHHMk× Hhq]]h× NHw]hNF× F;k× FH
X;YXY;NH[×r]hFH[×;MNHrPiiHYF×ZHk×XYHPY;NH[¹
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�H[×O]hik×Pi×HH[×Y;[Ni×][FHhNh][FiH×ChHlXqY;XXH[×]ZO]]N×NHiDO]qH[×FHHY×q;[×FH×;;hFX]hik´×HH[×iYH[X×Pi
WlPik×HH[×NHF;;YF×FHHY×q;[×FH×;;hFX]hik¹×:]× ikh]]Zk×FH×-PW[×P[×:lPFÊ
lPkiY;[F×F]]h×FH×-PW[iYH[X×ZHk×;;[
FH× rHikwPWFH× FH× O]NH× 5]NHwH[× H[× ;;[× FH× ]]ikwPWFH× OHk× O]NH× :r;hkH× 6]lF¹× 5;[× FH× O]hikH[× H[× iYH[XH[
wPH[×rH×rHP[PN×kHhlN×P[×][i×qY;XXH× HFHhY;[FiH×Y;[FiDO;e¹×"ZF;k×FH×hHY;kPHqH×CHrHNP[N×q;[×FH×iklXXH[
;;hFX]hik×NHZPFFHYF×ZHHik;Y×[PHk×ZHHh×F;[×H[XHYH×DH[kPZHkHhi×eHh×HHlr×CHFh]HN´×wPW[×F]]h×FH×rHhXP[N
q;[× r;kHh× H[× rP[F× Æ Ç× FH× O]]NkHqHhiDOPYYH[× ;;[× OHk× Z;;PqHYF× ;MNHqY;Xk¹× �DOkHh× P[× FH× ][FHhNh][F
khHHFk×NHH[×Hh]iPH×]e×H[×CHik;;[×rHY×Nh]kH×¼O]]NkHqHhiDOPYYH[¼´×FPH×wPDO×qHhk;YH[×P[×OHk×qHhiehP[NH[×q;[×FH
NH]Y]NPiDOH×Y;NH[¹×�[×OHk×6P[kHhirPWXiH×wPW[×FH×wPDOkC;hH×NHikHH[kH[×lPk×FH×/hP;i×eHhP]FH×NHYHNH[×P[×HH[
]]ikÊrHik×NH]hPH[kHHhF×O]hikCY]X¹×�;[×OHk×;;hF]eeHhqY;X×Pi×F;k×[PHk×N]HF×wPDOkC;;h´×Z;;h×P[×HH[×qHhkPD;;Y
eh]{HY× q;[× FH× ][FHhNh][F× Xl[[H[× rH× wPH[× F;k× FH× ]lFH× /hP;i× NHikHH[kH[× hHY;kPHM× k¹]¹q¹× FH× W][NHhH
NH]Y]NPiDOH× Y;NH[× k]k× ;;[× OHk× ;;hF]eeHhqY;X× ]ZO]]N×wPW[× NHiDO]qH[¹× 
H× ]lFH× /hP;i× NHikHH[kH[× YPNNH[
OPHh× Fli× [;;ik× qHHY× W][NHhH× Y;NH[¹× :]qHh× rH× rHkH[× wPW[× FH× ChHlXH[´× r;;hY;[Ni× FH× O]hikH[× H[× iYH[XH[
]ZO]]N×H[×]ZY;;N×wPW[×NHiDO]qH[´×OPHh×[PHk×ZHHh×;DkPHM¹×�YFHhi×Xl[[H[×CHrHNP[NH[×Y;[Ni×ChHlXqY;XXH[
k]k×]e×FH×F;N×q;[×q;[F;;N×[]N×eY;;ki×qP[FH[×H[×YHPFH[×k]k×;;hFCHqP[NH[´×w];Yi×FH×Nh]kH×;;hFCHqP[N×CPW
-]HhZ][F×P[×€ˆˆ•´×FPH×qHh]]hw;;Xk×rHhF×F]]h×CHrHNP[NH[×Y;[Ni×FH×ChHlXqY;XXH[×q;[×FH×-]HhF;YiYH[X¹

Hh]iPH

�;;hk×q;[×FH×.PCHYD]ÊNh]HqHi× �×k]× �5¹× �h]HqH×��×Pi×FH×wN[¹×¼"HO]HÊNh]HqH¼´×FPH×r]hFk×CHOHHhF×F]]h×  ;kllhZ][lZH[kH[¹× 
H
FPHekH×q;[×FH×Nh]HqHi×Pi×‚•×k]×ƒ•Z¹×
h][³×�h][FC]]h×ð×�;ZHh́ ×[h¹ƒ×Ê×•••„¹

�]H×X]Zk×OHk×[l×F;k×FHwH×wHHh×]lFH×/hP;i×NHikHH[kH[×CPW×6P[kHhirPWX×FPDOk×CPW×FH×]eeHhqY;XkH×YPNNH[º×5;[
FH×;;hFhPWXiXl[FH×YHiiH[×wlYYH[×i]ZZPNH[×wPDO×OHk×O]]MFiklX×]qHh×O]hikH[×H[×iYH[XH[×[]N×OHhP[[HhH[¹

https://www.geowinterswijk.nl/
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H× .PCHYD]× Nh]HqH× Pi× ;YYHH[Ø Ø Z;;h× Pi× N]HF× kH× wPH[× q;[;M× FH
lPkwPDOkel[kH[×Y;[Ni×FH×.kHH[Nh]HqHrHN¹×
H×.PCHYD]ÊNh]HqH´×NHYHNH[×P[×FH×CllhkiDO;e×-;klZ´×YPNk×]e×D;¹
ƒXZ×kH[×]]ikH[×q;[×FH×F]heiXHh[×q;[×6P[kHhirPWX¹×
H×Nh]HqH×Pi×iHFHhk×€ˆ‚•×P[×CHFhPWM×H[×Pi×kHNH[r]]hFPN´
[;× OHk× iYlPkH[× q;[× FH× � ��ÊNh]HqH× P[× FH× .P[kÊ*PHkHhiCHhN× CPW× �;;ikhPDOk´× FH× H[PNH× []N× P[× CHFhPWM× wPW[FH
X;YXNh]HqH× P[×  HFHhY;[F¹× 
H× .PCHYD]ÊNh]HqH× Pi× ][NHqHHh× ‚•Z× FPHe× H[× r]hFk× F]]h× CHZ;YP[N× Fh]]N
NHO]lFH[¹×�PNH[YPWX×CHik;;k×FH×Nh]HqH×lPk×qPHh×Nh]HqHi´×r;;hq;[×Hh×krHH×[]N×P[×CHFhPWM×wPW[¹Ø

H[XHYH× F;NH[× eHh× W;;hØ k]HN;[XHYPWX´

 ;;ik×FH×P[FhlXrHXXH[F×lPkwPH[FH×.PCHYD]ÊNh]HqH´×Pi×FH×�liDOHYX;YX×]]X×][kiY]kH[×P[×FH×6PYYP[XCHHX×H[
;;[NHkh]xH[×P[×FH×w]NH[;;ZFH×.k;hP[NelkkH[´×FPH×P[×€‡„‚×P[×OHk×OlPFPNH×[;kllhNHCPHF×6PYYP[X×6Hlik×wPW[
NHNh;qH[¹× �[× FH× 6PYYP[XCHHX× Xl[[H[× rH× CPW× Fh]]Nq;YYH[× q;[× FH× CHHX× P[× FH× CHFFP[N× H[× r;[FH[
�liDOHYX;YX× ;;[khHxH[¹× 
H× .k;hP[NelkkH[× wPW[× ;YYHH[× q;[× FH× rHN× kH× wPH[× ÆP[× FH× rP[kHh× H[× OHk× qh]HNH
q]]hW;;hÇ¹×�Hk×6PYYP[X×6Hlik×[;kllhNHCPHF×Pi×[;ZHYPWX×[PHk×k]HN;[XHYPWX¹×�h×X]ZH[×OPHh×]e×FH×X;YXO]lFH[FH
Nh][F×eY;[kH[i]]hkH[×q]]h´ØFPH×]e×rHP[PN×;[FHhH×Y]D;kPHi×P[× HFHhY;[F×;;[rHwPN×wPW[¹

¹
H× Fr;hiF]]hi[HFH× PYYlikhHHhk× r;;h]Z× Hh× CPW× 6P[kHhirPWX× 
][kw;[FikHH[× H[× �liDOHYX;YX× ;;[× FH× ]eeHhqY;XkH× YPNNH[¹× �Hk
eY;;kWH×Pi×HH[×ikHhX×qHhHH[q]lFPNFH´×iDOHZ;kPiDOH×F]]hi[HFH×q;[×C]FHZY;NH[×k]k×][NHqHHh×•••Z×CH[HFH[× �*×Y;[Ni×HH[
[]]hFÊwlPF× YPW[× F]]h× FH× .PCHYD]Ê�liDOHYX;YXNh]HqH¹×
H× O]hPw][k;YH× YH[NkH× Pi× ][NHqHHh× €•XZ´× FH× qHhkPD;YH× FPHekH× iDO;;Y× Pi
ikHhX× qHhNh]]k× k¹]¹q¹× FH× []]hFÊwlPF× O]hPw][k;YH× iDO;;Y¹× 
H× ][FHhYPNNH[FH× C]FHZY;NH[× wPW[× ]lFHh× F;[× C]qH[YPNNH[FH¹× 
H
ChHlXqY;XXH[× wPW[× ZHk× h]FH× XYHlh× P[NHkHXH[F´× FH× ePWYH[× NHqH[× FH× hHY;kPHqH× CHrHNP[NH[× q;[× FH× O]hikÊ× H[×iYH[XCY]XXH[
rHHh¹Ø 
PhHDk× ][FHh× OHk× Z;;PqHYF× CHik;;[× FH× Xr;hk;PhH× H[× kHhkP;PhH× C]qH[Y;NH[× ÆYPDOkChlP[H× XYHlhÇ× q]]h[;ZHYPWX× lPk× HH[
OlZlihPWXH×k]eY;;N´×FHXw;[FH[´×qHH[´×XHPYHHZ×H[×kHhkP;PhH×wHHXYHP×H[×w;[F¹ØH×F;;h][FHh×YPNNH[FH×ZHi]w]TiDOH×Y;NH[×ÆlPk×FH
�hPWk´×�lh;×H[×/hP;i×eHhP]FHiÇ×wPW[×k¹]¹q¹×HYX;;h×qHhiDO]qH[¹×�[×OHk×]ZO]]N×NHX]ZH[×O]hikCY]X×YPNNH[×FH×/hP;iY;NH[×Æ-O;HkPH[×XYHP´
�liDOHYX;YX× H[× 
][kw;[FikHH[Ç× k]k× qY;X× ][FHh× OHk× Z;;PqHYF´× w]F;[PN× F;k× P[× FH× .PCHYD]ÊNh]HqH× iYHDOki× HH[× k]eY;;N× q;[
NHhP[NH×FPXkH×qHhrPWFHhF×O]HMFH×kH×r]hFH[×]Z×CPW×FH×�liDOHYX;YX×kH×NHh;XH[¹Ø
H×YPNNP[N×q;[×FH×Fl[[H×Æwr;hkHÇ×-O;HkPH[×Y;;N
Pi× ZHk× ePWYH[× ;;[NHNHqH[¹Ø �;[NHwPH[× OHk× ;;[k;Y× ChHlXH[× Nh]kHh× Pi× F;[× OPHh× NHk]][F´× H[× FH× FPXkHi× q;[× NH]Y]NPiDOH× Y;NH[
Y;kHh;;Y×HhN×Xl[[H[×q;hPKhH[´×Pi×FH×hH;YPkHPk×q;[×FH×][FHhNh][F×qHHY×D]ZeYHsHh×F;[×NHk]][F¹

https://www.geowinterswijk.nl/
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:]rHY×FH×]lFH×¼"HO]H¼ÊNh]HqH×��×;Yi×FH×P[×CHFhPWMwPW[FH×Nh]HqHi×���×H[×�5×wPW[×q;[×C]qH[;M×N]HF×kH×wPH[¹×�Hk
Pi×HH[×P[iePhHhH[FH×Y]D;kPH×]Z×P[×NHF;DOkH[×•ƒ„×ZPYW]H[×W;hH[×kHhlN×P[×FH×kPWF×kH×N;;[´×k]H[×P[×HH[×Fh]]N
H[×r;hZ×XYPZ;;k×FH×i;lhPKhi×F]]h×FH×�liDOHYX;YXÊr;FFH[wHH×r;;FFH[´×qPiiH[×Y;NH[×kH×ie;hkHYH[×]e×OHk
Fh]]Nq;YYH[F×r;F´×XhHHMkWHi×N;[NHkWHi×C]]hFH[×H[×NHkPWN]YqH[×q;[×FH×][FPHeH´×HhN×w]lkH×wHH´×N]YMhPCCHYi
]e×OHk×r;F×;DOkHhYPHkH[¹×�Y×FPH×P[M]hZ;kPH´×H[×qHHY×ZHHh´×Pi×]eNHiY;NH[×P[×FH×NHikHH[kHY;NH[´×FPH×rH×q;[;M
FH× lPkwPDOkel[kH[×CPW×FH×.PCHYD]ÊNh]HqH×Xl[[H[×wPH[¹× 
PW×FH× lPkwPDOkel[kH[× ik;;k×HH[×P[M]hZ;kPHC]hF×ZHk
lPkYHN× ]qHh× FH× �liDOHYX;YX× P[× 6P[kHhirPWX¹× 6;[[HHh×rH× q;[;M× FH× .kHH[Nh]HqHrHN× FH× �F;ZiX;ZerHN
P[iY;;[×H[×FPhHDk×YP[Xi;M×OHk×C]ie;F×P[N;;[´×Xl[[H[×rH×F]]h×FH×qHNHk;kPH×OHH[×]]X×[]N×HH[×CYPX×rHheH[
]e×FH×]lFikH×Nh]HqH×�¹

�H[× Z]NHYPWXH× NH]Y]NPiDOH× ][FHhqHhFHYP[N× q;[× FH
Y;NH[× P[× FH× Nh]HqH¹× 
H× F][XHhH× Y;;N× w]l× FH× FPhHDk
C]qH[× FH× �liDOHYX;YX× YPNNH[FH× -O;HkPH[× XYHPikHH[´
]MrHY× W][NHhH× �P;i× XYHPikHH[× lPk× OHk× �lh;× kPWFeHhX´
Xl[[H[×wPW[¹×
H×Y;NH[×wPW[×qHhik]]hF×F]]h×FH×;;[YHN×q;[
kHhh;iiH[×q]]h×FH×Nh;;MZ;DOP[Hi×H[×X][FH[×F]]h×ZPW
[PHk×q;[×FPDOkCPW×CHXHXH[×r]hFH[¹×5]]hCHO]lF×k¹;¹q¹×FH
CH[]HZFH×NH]Y]NPiDOH×Y;NH[×Pi×F;;h]Z×]e×w½[×eY;;ki¹

"qHhwPDOk×q;[×.PCHYD]ÊNh]HqH×�5¹×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×Ø×�HHh×FHk;PY×q;[×FH×ZHhNHYY;NH[×P[×FH×Nh]HqH¹
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5]YNH[×rH×FH×.kHH[Nh]HqHrHN×qHhFHh×[;;h×OHk×]]ikH[´×F;[×X]ZH[×rH×;Y×N;lr×ÆD;¹×€••Z×q]]hCPW×Nh]HqH×��Ç
]e×FH×O]]NkH×q;[×FH×krHH×.k;hP[NelkkH[¹×6H×CYPWqH[×OPHh×]e×FH×rHN´×H[×q]]h;Y×r;[[HHh×FH×qHNHk;kPH×[]N
CY;FHhY]]i× Pi´× Xl[[H[× rH× FH× krHH× elkkH[× N]HF× wPH[´×FPH× wPW[× NHYHNH[× P[× OHk× [;kllhhHiHhq;;k× ;;[× FH
wlPFwPWFH× q;[× FH× rHN¹× 6H× Xl[[H[× OPHh× HqH[× Fh]ZH[× ]qHh× FH× h]Z;[kPiDOH× kPWFH[× q;[× FH× l[PqHhiHYH
rHkH[iDO;eeHhi× lPk× FH× €H× OHYMk× q;[× FH× €ˆH× HHlŕ × FPH× kH× q]Hk× FH× |]h;´× M;l[;× H[× NH]Nh;{H× q;[× OHk
 HFHhY;[FiH× Y;[FiDO;e× CHiklFHHhFH[´× H[× F;;h× eh;DOkPNH× elCYPD;kPHi× ]qHh× lPkN;qH[¹× �]HrHY× FH
C]FHZXl[FH× eP][PHh× .k;hP[N× Hh× r;k× CHkhHMk× NH]Y]NPiDOH× F;kHhP[N× HH[× CHHkWH× [;;ik× w;k´× CYPWMk× OHk× HH[
ehHik;kPH× q;[× M]hZ;;k× ]Z× ZHk× FH× XH[[Pi× q;[× k]H[× OHk´× q]]h×  HFHhY;[FiH× CHNhPeeH[´× CPWw][FHhH× q;[× FH
6P[kHhirPWXiH×NH]Y]NPH×P[×kH×wPH[¹

�I[× q;[× FH× krHH× [;;ik× HYX;;h× NHYHNH[´× P[× €‡„‚
NHNh;qH[×.k;hP[NelkkH[´×NHYHNH[×;;[×FH×h;[F×q;[×OHk
6PYYP[X× 6Hlik× [;kllhhHiHhq;;k× ;;[× FH
.kHH[Nh]HqHrHN¹× 
H× elkkH[× wPW[× OHk× CHik× kH× wPH[
r;[[HHh×FH×qHNHk;kPH×CY;FHhY]]i×Pi¹

5Hhq]YNH[i´× w]½[× •„•Z× qHhFHh× [;;h× OHk
]]ikH[×]e×FH×.kHH[Nh]HqHrHN×X]ZH[×rH×CPW
HH[×ChlN×]qHh×FH×6PYYP[XCHHX´×r;;h×]e×H[PNH
eYHXXH[× P[× FH× CHFFP[N× FH×
][kiY]kH[×Pi¹×"e×FHwH×Y]D;kPH´×FH×H[PNH×ZP[×]M
ZHHh× [;kllhYPWXH× ][kiYlPkP[N× q;[× FH
�liDOHYX;YX× CPW× 6P[kHhirPWX´× Pi× ZH[× Z]NHYPWX
OHk× CPWw][FHhH× ;;[× FH× 6P[kHhirPWXiH× C]FHZ
N;;[× CHiHxH[¹× �Hk× Pi× OPHh× F;k× FH
[;kllhq]hiHhi× q;[× FHikPWFi× wPDO× OHCCH[

;MNHqh;;NF× O]H× OHk× k]DO× X;[´× F;k× P[× FH× C]FHZ× q;[× FPk× XYHP[H× CHHXWH× X;YXNHikHH[kH× wPDOkC;;h× Pi´× kHhrPWY
HYFHhi×P[× HFHhY;[F×FH×C]FHZ×k]k×ZHkHhi×FPHe×XYHPPN×H[×w;[FPN×Pi¹

�liDOHYX;YX

�hPWirPkkH× �liDOHYX;YX× P[× FH× r;[F× q;[× FH× Fh]]NNHq;YYH[
6PYYP[XCHHX´× ][NHqHHh× €••Z× kH[× ]]ikH[× q;[× FH× ChlN¹×
H
�liDOHYX;YX× Pi× OPHh× XYHPPN× H[× F]Y]ZPkPiDO× ÆçZ;N[HiPlZ
O]lFH[FÇ× H[× CHq;k× hHY;kPHM× rHP[PN× wlPqHhH× X;YX
ÆçD;YDPlZD;hC][;;kÇ¹

�[×FH×CHFFP[N×Øq;[×FH×6PYYP[XCHHX×Xl[[H[×rH×[]N×eY;kH[
�liDOHYX;YX× qP[FH[× ÆCP[[H[× OHk× ]ZDPhXHYFH× NHFHHYkHÇ¹
�HY;;i×wPW[×FPk×i]]hk×][kiYlPkP[NH[×i]Zi×qHhC]hNH[×][FHh
NHik]hk×elP[¹Ø
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�7�U�L�D�V�������0�H�V�R�]�R�±�F�X�P�������*�H�R�O�R�J�L�H

€ˆ

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�Hk× ]]Nk× OPHh× [PHk× Ø CPWw][FHh´× Z;;h× FH× h]FH× XYHlh´×FPH× rH× OPHh× ;;[× OHk× Z;;PqHYF× wPH[´× Pi× ;MX]ZikPN× q;[
PWwHh]sPFH´× F;k× w]½[× •„•× ZPYW]H[× W;;h× NHYHFH[× P[× HH[× r;hZ× H[× Fh]]N× XYPZ;;k× PiØ ;MNHwHk× ]Z× FH× w;[FÊ× H[
XYHPFHHYkWHi¹× 
H× FHHYkWHi× wPW[× qHhq]YNH[i× ;;[× HYX;;h× NHXPk× H[× NHFlhH[FH× FH× Y;;kikH× e;;h× HHlrH[
]ZNHrHhXk× k]k× qhlDOkC;hH× Y;[FC]lrNh][F¹× �Hk× Pi× OHk×]lFikH× iklXWH× wPDOkC;hH×  HFHhY;[FiH× C]FHZ´
;MNHwPH[×q;[×FH×HHhFHh×NH[]HZFH×XYHP[H×Nh]HqHi×ZHk×w;[FikHH[×lPk×FH×�;hC]][×eHhP]FH×P[×:lPFÊ�PZClhN´
[;CPW×FH×NhH[i×ZHk×
HYNPK¹

-]]F× NHXYHlhFH× 
][kw;[FikHH[× lPk× OHk× 5h]HNÊ/hP;i
kPWFq;X´× P[× FH× CllhkiDO;e× �]kkH[× CPW× NhH[ie;;Y× †‡•¹
�Hk× ]e× OHk× h]FH× e;[[H[F;X× q;[× FH× C]HhFHhPW´
;;[NHNHqH[× ZHk× FH× rPkkH× ePWY´× q]]h× HH[
XYHlhqHhNHYPWXP[N×ZHk×FH×XYHlh×q;[×FH×;XXHh¹


H× ¼�;kwH[ikHP[H¼´× €‡•XZ× [;;h× OHk× wlPFH[´× P[× FH

lPkiH× �PMHY× CHik;;[× lPk× 
][kw;[FikHH[× P[× qHhO;hFH
k]Hik;[F¹× 
H× h]FH× XYHlh× Pi× ]]X× OPHh× ]eq;YYH[F¹× �Hk
NHikHH[kH× CHik;;k× lPk× w;[FikHH[× ;MX]ZikPN× q;[
hPqPHh;MwHkkP[NH[× NHq]hZF× P[× HH[× ;hPFH× XYPZ;;k´
qHhNHYPWXC;;h× ZHk× FH× qHhrHHhFH× ;MwHkkP[NH[× CPW
6P[kHhirPWX¹

/H[iY]kkH´×Fh;;PH[×rH×[]N×q]]h×FH×ChlN×[;;h×hHDOki×H[×qHhq]YNH[×rH×][wH×h]lkH×]e×FH×
HXHhP[NrHN¹×6H
q]YNH[×FH×
HXHhP[NrHN×][NHqHHh×•XZ×k]k×;;[×HH[×XhlPiP[N¹×-HDOki×wPH[×rH´×r;[[HHh×Hh×e;i×NHeY]HNF×Pi´
HH[×qHYF×ZHk×h]]FChlP[H×qHhXYHlhP[NH[¹× 
H×qHhXYHlhP[NH[×rPWwH[×]e×C][kw;[FikHH[´×FPH×Pi×qHhZH[NF×ZHk
FH× C]FHZk]eY;;N¹× 6H× N;;[× HDOkHh× [;;h× YP[Xi× FH× 5]iiHqHYFiHrHN× ]e× H[× qHhq]YNH[× FHwH× rHN× q]]h× PHki
ZHHh× F;[× €XZ× H[× ik]eeH[× CPW× HH[× X;hhH[ie]]h× [;;h× YP[Xi´× kHNH[]qHh× C]HhFHhPW× �HiiHYP[X¹× �]eH[× rH× FPk
X;hhH[ie]]h× ‡••Z× ;M´× F;[× X]ZH[× rH× ZPFFH[× P[× OHk× F;Nw]ZH[FH× C][kw;[FikHH[× NHCPHF× ÆkliiH[
NhH[ie;YH[×††ˆ×H[×†‡€×Y;[Ni×FH× HFHhY;[FiÊ
lPkiH×NhH[iÇ´×F;k×HH[×XH[ZHhXH[FH×h]]FChlP[H×XYHlh×OHHMk
r;[[HHh×e;i×NHeY]HNF¹×:]lFH[×rH×OPHh×][NHqHHh×HH[×ZHkHh×FPHe×Nh;qH[´×F;[×iklPkH[×rH×]e×][qHhik]]hFH
Y;NH[× q;[× FH× C][kw;[FikHH[¹× 
H× Ø CHik;;k× OPHh× ]e× €× ?× •× ZHkHh× ][FHh× OHk× Z;;PqHYF
q]]h[;ZHYPWX×lPk×{W[X]hhHYPNH×h]FH×w;[FikHH[×ZHk×r;k×XYHP×H[×P[iYlPkiHYi×q;[×NhPWiÊ×H[×]XHhXYHlhPN×w;[F¹×�Hk
Y;[FC]lrNHCPHF×Pi×e;hkPDlYPHh×HPNH[F]Z´×Fli×OHk×Pi×NHrH[ik×]e×OHk×e;F×kH×CYPWqH[¹

C][kw;[FikHH[

https://www.geowinterswijk.nl/
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�[× FH× �lh;× eHhP]FH× Pi× OHk× HHhFHh× NH[]HZFH× ]HhÊD][kP[H[k× *;[NH;× ]eNHCh]XH[× P[× krHH× Nh]kH× FHYH[¹× �Hk
]eChHXH[× q;[× OHk× *;[NH;× D][kP[H[k× Pi× ]qHhPNH[i× ;Y× P[× FH× q]]h;MN;;[FH× /hP;i× eHhP]FH× CHN][[H[¹× �Hk
NHCPHF×q;[×OHk×OlPFPNH×6P[kHhirPWX×Pi×[]N×ikHHFi×CHFHXk×F]]h×HH[×wHH´×Z;;h×YPNk×rHY×k;ZHYPWX×FPDOkCPW×FH
Xlik¹×6HYPir;;h×Pi×6P[kHhirPWX×|P[X×[;;h×OHk×[]]hFH[×]eNHiDO]qH[´×Z;;h×OHk×XYPZ;;k×Pi×[]N×qHHY×r;hZHh
F;[× kHNH[r]]hFPN¹× �HFlhH[FH× FH× �lh;× eHhP]FH× qP[FH[×Hh× iDO]ZZHYP[NH[× q;[× FH× wHHiePHNHY× eY;;ki´
r;;hF]]h× OHk× X;h;XkHh× q;[× FH× NH]Y]NPiDOH× ;MwHkkP[NH[× q;hPHHhFH¹× 
H× �lh;× eHhP]FH× r]hFk× ][FHhqHhFHHYF´
q;[× ]lF× [;;h× W][N´× P[× FH× �P;i× Æqh]HNÇ´× 
]NNHh× ÆZPFFH[Ç× H[× �;YZ× ÆY;;kÇ× kPWFq;XXH[¹× �HY;;i´× F]]h× OHk
][kChHXH[× q;[× Nh]HqHi´× wPW[× ][kiYlPkP[NH[× q;[× OHk× �lh;× NHikHH[kH× OPHh× iDO;;hi× H[× CHeHhXk× k]k
CHHXCHFFP[NH[× H[× lPkNHC;NNHhFH× NhHeeHYi¹× 0Pk× C]hP[NH[× Pi× NHCYHXH[´× F;k× qHYH× HYFHhi× rHY× ;;[NHkh]xH[
Y;NH[×lPk×OHk×�;YZ×kPWFq;X×q;[×FH×�lh;×eHhP]FH´×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX×][kChHXH[¹× Hk×w];Yi×P[×FH
OPHhC]qH[× CHiDOhHqH[× ]lFHhH× /hP;i× eHhP]FH´× Pi× Hh× rHHh× ieh;XH× q;[× HH[× OP;;k× P[× FH× NH]Y]NPiDOH
NHiDOPHFH[Pi´× r;;hiDOPW[YPWX× qHh]]hw;;Xk× F]]h× CHrHNP[NH[× P[× FH× ;;hFX]hik× r;;hF]]h× OHk× 6P[kHhirPWXiH
kPWFHYPWX×C]qH[×FH×wHHiePHNHY×Xr;Z×kH×YPNNH[¹×
HO;YqH×CPW×6P[kHhirPWX´×r]hFH[×[HhNH[i×P[× HFHhY;[F×�lh;
NHikHH[kH[× ;;[×FH×]eeHhqY;XkH×;;[NHkh]xH[¹× :HYMi×P[× :lPFÊ�PZClhN×][kChHXH[×FH×�lh;×ÆH[× ]lFHhH×/hP;iÇ
NHikHH[kH[´×H[×Pi×Hh×F;;h×ieh;XH×q;[×HH[×Y;[NFlhPN×NH]Y]NPiDO×OP;;k×q;[×w]½[×•„•×ZPYW]H[×W;;h×kliiH[×FH
�;hC]][×H[×�hPWk×eHhP]FHi¹×�DOkHh×CPW×6P[kHhirPWX×r]hFk×OHk×]lFikH×FHHY×q;[×FH×�lh;×Æ5h]HNÊ�P;i×kPWFq;X´×D;¹
•••×ZPYW]H[×W;;h× ]lFÇ×;;[NHkh]xH[×P[×FH×-;klZiH×CHHX×H[×6PYYP[XCHHX¹× �][NHhH×�lh;Ê
]NNHh×Y;NH[×Æ€†•
k]k× €…„× ZPYW]H[× W;;h× ]lFÇ× wPW[× ;;[rHwPN× P[× FH× ][FPHeH× ][FHhNh][F´× Z;;h× wPW[× [HhNH[i× wPDOkC;;h× ;;[× FH
]eeHhqY;XkH¹

�]HrHY×P[×FH×.PCHYD]ÊNh]HqH×Hh×ieh;XH×Pi×NHrHHik×q;[×FH×;;[rHwPNOHPF×q;[×�lh;×NHikHH[kH×Æ�P;i×kPWFq;X´
•••× ZPYW]H[× W;;h× ]lFÇ× NHYHNH[× ]e× FH× �liDOHYX;YX´× YPWXk× FPk× P[ZPFFHYi× [PHk× ZHHh× wPDOkC;;h× kH× wPW[× kH[
NHq]YNH×q;[×FH×q]]hkN;;[FH×Nh;;MrHhXw;;ZOHFH[¹×
PW×qHhFHhH×;MNh;qP[N×q;[×FH×Nh]HqH×[;;h×OHk×[]]hFH[´
w;Y× ZH[× Z]NHYPWX× �lh;Ê�P;i× ÆH[× /hP;iÊ-O;HkPH[Ç× XYHPikHH[Y;NH[× ;Yi× CHFHXXP[N× q;[× FH× �liDOHYX;YX
;;[khHxH[¹
�HYlXXPN×Pi×�lh;×NHikHH[kH×HDOkHh×]e×HH[×;;[k;Y×eY;;kiH[×P[×CHHXCHFFP[NH[×wPDOkC;;h¹×"[ZPFFHYPWX×[;×FH
�ZZ;iDO]]Y´× NHYHNH[× Y;[Ni× FH× 5hHFH[iH× rHN× Æ ‡••Ç× P[× FH× CllhkiDO;e× �H[sHY´× N;;[× rH× hHDOki;M× H[
[HZH[× FH× krHHFH× ;MiY;N× hHDOki´× [Hk× q]]h× C]HhFHhPW× �lkWH× �`iiP[X¹×  ;× •„•Z× Pi× Hh× HH[× ChlN× ]qHh× FH
-;klZiH×CHHX´×r;;hq;[F;;[×ikh]]Z]er;;hki×ÆP[×]]ikHY PWXH×hPDOkP[NÇ×HH[×iZ;Y×e;F×Y]]ek´×F;k×FH×Y]]e×q;[
FH×CHHX×q]YNk¹×�[×FH×FPHeHhH×NHFHHYkHi×q;[×FH×CHHXCHFFP[N×Xl[[H[×rH×CPW×Y;;N×r;kHh×]e×FPqHhiH×eYHXXH[
F][XHh×NhPWwH× �P;i×XYHP× ][kiY]kH[×wPH[¹× 
H×XYHP×wPHk×Hh×rHYYPDOk×wHHh×NHr]][×H[× ;Yi×q;[×hHDH[kH×F;klZ×lPk´
Z;;h×Pi×HDOkHh×•••×ZPYW]H[×W;;h×]lF´×H[×NHq]hZF×P[×HH[×kPWF×F;k×OPHh×HH[×wHH×r;i¹× ;lrXHlhPN×][FHhw]HX
q;[× ZPDh]iD]ePiDO× XYHP[H´× II[DHYYPNH× M]iiPHYH[× OHHMk× ;;[NHk]][F´× F;k× OHk× OPHh× P[FHhF;;F× ]Z× FH× �P;i
XYHPikHH[× N;;k¹× �;kH[× rH× q]]h;Y× q;[× FPk× Z]]PH× r;[FHYe;;FWH× Y;[Ni× OHk× eh;DOkPNH× CHHXWH× NH[PHkH[× H[
rHYYPDOk× HqH[× ikPYik;;[× CPW× OHk× NHNHqH[´× F;k× FPk× iDOPW[C;;h× ][CHkHXH[H[FH× XYHPY;;NWH× •••× ZPYW]H[× W;hH[
NHYHFH[×][kik;;[×Pi¹

�'�H���-�X�U�D���S�H�U�L�R�G�H�������������W�R�W���������P�L�O�M�R�H�Q���M�D�D�U���J�H�O�H�G�H�Q��
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6H× Xl[[H[× ][wH× �lh;× Æ�P;i× kPWFq;XÇ× ][kFHXXP[NihHPi
qHhFHh× ikh]]Z]er;;hki× q;[× FH× -;klZiH× CHHX× P[× OHk
/H[XP[XC]i× qHhq]YNH[´× NhH[wH[F× ;;[× FH×  HFHhY;[FiÊ

lPkiH× NhH[i¹× �]ZH[FH× q;[lPk× OHk× rHikH[× ]e× FH
-;klZiHrHN× Z;;Xk× FH× rHN´× [;× FH× ;MiY;N× ZHk× FH
�HiiHYP[XrHN´× HH[× iDOHheH× C]DOk× [;;h× YP[Xi× H[
e;iiHhH[× rH× HH[× ChlN× ]qHh× FH× -;klZiH× CHHX¹× 5;[;M
FHwH× ChlN× Y]eH[× Hh× r;[FHYe;FH[× Y;[Ni× FH× CHHX´× H[
Xl[[H[× rH× CPW× Y;;N× r;kHh´× ]e× H[XHYH× eYHXXH[× FH
F][XHhNhPWwH× k]k× wr;hkH× �lh;Ê�P;i× XYHP× ][kiY]kH[× wPH[¹
"]X× FHwH× e;FH[× YHPFH[× ][i× F]]h× HH[× Z]]P× iklXWH× [;kllh× H[× iYlPkH[× ;;[× ]e× OHk× �]ZZPHwH[e;F´× F;k× FH
NhH[i×q]YNk×H[×F;k×k]k×P[×FH×HHhikH×OHYMk×q;[×FH×••H×HHlr×rHhF×NHChlPXk×;Yi×iZ]XXHYh]lkH¹×
�[× H[XHYH× ;hkPXHYH[× r]hFk× NH[]HZF´× F;k× �lh;Ê�P;i× XYHP× w]½[Ø ‚••Z× ikh]]Z;Mr;;hki× q;[× FH× HHhFHh
NH[]HZFH× Ø;;[NHkh]xH[×X;[×r]hFH[¹×�X×OHC×FPk×[PHk×Xl[[H[×qHhP{KhH[´×]ZF;k×FPk
NHFHHYkH×q;[×FH×6PYYP[XCHHX×iYHDOk×k]HN;[XHYPWX×Pi×q;[rHNH×FH×FPDOkH×CHNh]HPP[N×H[×NHik]hk×elP[¹Ø

ChlN×]qHh×FH×6PYYP[XCHHX

�H[× FHHY× q;[× FH× -;klZiH× 
HHX× ikh]]Z]er;;hki× q;[;M× F H
ChlN× CPW× C]HhFHhPW× �lkWH× �`iiP[X´× r;;hP[Ø �lh;Ê�P;i
][kiYlPkP[NH[×;;[rHwPN×wPW[¹


H× e;YH]NH]Nh;{iDOH× X;;hk× ;;[× FH× hHDOkHhwPWFH
Y;;k× wPH[´× F;k× 6P[kHhirPWX× kH[× kPWFH× q;[× FH× �lh;
eHhP]FH× [;CPW× FH× Xlik× Y;N¹× �PHhF]]h× X][´× F]]h
wHHiePHNHY× iDO]ZZHYP[NH[´× 6P[kHhirPWX× FPHeHh
][FHh× r;kHh× ]MrHY× P[× FH× Xlikw][H× X]ZH[× kH
YPNNH[¹× /H[× NHq]YNH× q;[× FH× iDO]ZZHYP[NH[× wPW[
w]rHY×XYHP×ÆFPHeHh×P[×wHH×H[×qHhFHh×q;[×FH×XlikÇ×;Yi
w;[F×;MNHwHk×Æikh;[F×]M×hPqPHhH[FHYk;Ç¹
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�'�H���.�U�L�M�W���S�H�U�L�R�G�H�������������W�R�W���������P�L�O�M�R�H�Q���M�D�D�U���J�H�O�H�G�H�Q��
�[× FH× �hPWk× eHhP]FH× Pi× OHk× ]HhÊD][kP[H[k× *;[NH;´× F;k× P[× FH× /hP;i× eHhP]FH× []N× CHik][F´× ]eNHCh]XH[× P[
ZHHhFHhH×FHYH[¹×�Hk×NHCPHF×q;[×OHk×OlPFPNH×6P[kHhirPWX×YPNk×kPWFH[i×HH[×Nh]]k×FHHY×q;[×FH×�hPWk×eHhP]FH×P[
HH[× lPkNHikhHXkH×][FPHeH×wHH¹×�Hk×q;ikHY;[F×r;i×HDOkHh×[]N×hHFHYPWX×[;CPW´×w]F;k×hPqPHhH[×H[×rP[F×XYHP×H[
w;[FFHHYkWHi× q;[;M× OHk× q;ikHY;[F× [;;h× FH× ]ZNHqP[N× q;[× 6P[kHhirPWX× X][FH[× ;;[q]HhH[¹× 6P[kHhirPWX× Pi
rHHh× qHhFHh× [;;h× OHk× []]hFH[× ]eNHiDO]qH[´× H[× r;i× ]e× FH× NH]Nh;{iDOH× ChHHFkH× q;[× OHk× OlPFPNH× :lPFÊ
�h;[XhPWX×X]ZH[×kH×YPNNH[´×Z;;h×OHk×r;i×P[×6P[kHhirPWX×rHY×r;hZHh×F;[×kHNH[r]]hFPN×OHk×NHq;Y×Pi×P[×FPH
hHNP]¹×
H×]lFikH×�hPWk;MwHkkP[NH[×r]hFH[×P[×6P[kHhirPWX×[PHk×;;[×FH×]eeHhqY;XkH×;;[NHkh]xH[´×Z;;h×rHY×]e
HH[×H[XHYH×eY;;ki×kH[×]]ikH[×q;[×�[iDOHFH¹×�[×FH×�Y;[HhCHHX×wPW[×ZHhNHYY;NH[×ÆZPs×q;[×XYHP×H[×X;YXÇ×;;[
OHk× ]eeHhqY;X× ;;[NHkh]xH[´× FPH× ;;[× OHk× ]lFikH× FHHY×q;[× FH× �hPWk× eHhP]FH× r]hFH[× k]HNHiDOhHqH[¹× 
HwH
;MwHkkP[NH[× ][kik][FH[× []N× P[× Nh]kH× ZHhH[× ]e× OHk× q;ikHY;[F¹× "[NHqHHh× P[× FHwHYMFH× kPWF× CHN][× FH
wHHiePHNHY× kH× ikPWNH[× H[× CHw][X× Hh× qHhq]YNH[i× w;[F×H[× XYHP× P[× FH× wPDO× lPkChHPFH[FH× wHH¹× 
H× OPHhlPk
NHq]hZFH× w;[FikHH[× qHhXhHHN× CHXH[FOHPF× ;Yi× 
H[kOHPZHh× w;[FikHH[¹× �[×  HFHhY;[F× r]hFH[× FHwH
w;[FikH[H[× ]e×HH[×H[XHYH×eY;;ki×kH[× ]]ikH[×q;[× �[iD OHFH× ;;[×FH× ]eeHhqY;XkH× ;;[NHkh]xH[´×Z;;h×HH[
ZHHh×CHXH[FH×][kiYlPkP[N×Pi×FPH×CPW×OHk×CHwPH[ir;;hFPNH×X;ikHHY×q;[×
H[kOHPZ×P[×
lPkiY;[F´×••XZ×]]ikHYPWX
q;[× "YFH[w;;Y¹× 
H[kOHPZHh× w;[FikHH[× Pi× ;Yi× C]lrikHH[× q]]h× OHk× *;YHPi× ]e× FH× 
;Z× NHChlPXk¹× �Hk× wHYMFH
NHikHH[kH× q]hZk× ]e× w]½[× †••Z× FPHekH× OHk× hHiHhq]PhNHikHH[kH× q;[× OHk× .DO]][HCHHX× ]YPHqHYF¹×  ;× FH
;MwHkkP[N×q;[×FH×
H[kOHPZHh×w;[FikHH[´×Pi×Hh×FH×qHhNHYPWXC;hH×�PYFHO;liHh×w;[FikHH[×;MNHwHk´×FPH×P[×"]ikÊ
/rH[kH×CPW× ×;;[×FH×]eeHhqY;XkH×X]Zk¹×"]X×FHwH×�PYFHO;liHh×w;[FikHH[×Pi×HH[×CHXH[FH×C]lrikHH[´
FPH×[]N×ikHHFi×q]]h×hHik;lh;kPHi×q;[×OPik]hPiDOH×NHC]lrH[×NHChlPXk×r]hFk¹

�]iiHh

 Hk× C]qH[× FH× r;kHhYPW[× CHqP[Fk× wPDO× HH[× CY;lrNhPWwH
XYHPY;;N´× FPH× r]hFk× NHT[kHhehHkHHhF× ;Yi× ;MX]ZikPN× lPk× OHk
�lh;Ê�P;i× kPWFq;X¹× 
]]h× ]e[;ZH× q;[× r;kHh× Pi× FH
]]hieh][XHYPWX×XYHPikHH[×P[×HH[×w;DOkH×XYHP×qHh;[FHhF¹×
]qH[
FH× XYHPY;;N× YPNk× FHXw;[F´× F;k× [;× FH× PWikPWFH[× ZHk× [;ZH× FH
k]e]Nh;{iDO×Y;NHhH×FHYH[×P[×OHk×Y;[FiDO;e×CHFHXkH¹


H×Fh]]NNHq;YYH[×-;klZiH×
HHX×P[×OHk×/H[XP[XC]i×ZHk×]e
FH× q]]hNh][F× F][XHhNhPWwH× k]k× wr;hkH× XYHP× lPk× OHk× �lh;Ê�P;i
kPWFq;X¹
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�[× C]hP[NH[× CPW× 6P[kHhirPWX× H[× P[× FH× 
]qH[× .YP[NH× wPW[× ;MwHkkP[NH[× ;;[NHkh]xH[´× FPH× ;;[× OHk× 5h]HNÊ�hPWk
kPWFq;X×r]hFH[×k]HNHiDOhHqH[´×H[×FPhHDk×]e×FH×�lh;Ê
]NNHhY;NH[×YPWXH[×kH×YPNNH[¹×�Hk×qHhZ]HFH[×CHik;;k
F;k×]e×HH[×H[XHYH×eYHX×P[×FH×
]qH[×.YP[NH´×CPW×FH×NhH[i×ZHk×
lPkiY;[F´×Y;NH[×lPk×FH×kPWF×Æ5;Y;[NP[PH[´×€ƒ•
k]k× €‚‚× ZPYW]H[× W;;h× NHYHFH[Ç× q;[× FH× 
H[kOHPZHh× w;[FikHH[× wPW[× ][kiY]kH[¹× �;[× FH× 
lPkiH× wPWFH× q;[× FH
NhH[i´× P[× OHk× NHCPHF× h][F× 5hHFH[´× wPW[× [;ZHYPWX× k]k× •••Z× FPXXH× Y;NH[× lPk× FHwH× kPWF× ;;[NHC]]hF¹
�HkØ][kChHXH[×q;[×FH×kliiH[YPNNH[FH×Y;NH[×lPk×OHk×�lh;Ê�;YZ×kPWFq;X´×FlPFk×]e×HH[×NH]Y]NPiDO×OP;;k×q;[
w]½[× •„× ZPYW]H[× W;;h¹× �[PN× q]]hCHO]lF× r;k× CHkhHMk× FH× Fllh× q;[× OHk× OP;;k× Pi× ]e× w½[× eY;;ki´× ;;[NHwPH[× FH
5h]HNÊ�hPWk×NHikHH[kH[×CPW×6P[kHhirPWX×Y;ikPN×[;lrXHlhPN×kH×F;kHhH[×CYHXH[¹

H×]lFikH×�hPWkY;NH[×FPH×ZHk×wHXHhOHPF×CPW×6P[kHhirPWX×;;[×FH×]eeHhqY;XkH×r]hFH[×;;[NHkh]xH[´×F;kHhH[
lPk×OHk×W][NikH×NHFHHYkH×q;[×OHk×5h]HNÊ�hPWk×kPWFq;X×ÆFH×wN[¹×�ekPH[×H[×�YCPH[×kPWFH[´×€•„×k]k×€••×ZPYW]H[×W;;h
NHYHFH[Ç¹×�[FHhi×F;[×FH×[;;Z×�hPWk×F]Hk×qHhZ]HFH[´×CHik;;[×FHwH×Y;NH[×q]]h[;ZHYPWX×lPk×w;[F´×F;k×P[×HH[
][FPHeH×wHH×Pi×CHw][XH[¹×
HwH×w;[FikHH[Y;NH[×wPW[×]e×H[XHYH×eY;;kiH[×P[×CHHXCHFFP[NH[×kH×wPH[¹×�][NHhH
�hPWkY;NH[×lPk×OHk×]lFikH×FHHY×q;[×OHk×�;;kÊ�hPWk×ÆFH×wN¹×�H[]Z;[PH[×kPWF´×€••×k]k×ˆƒ×ZPYW]H[×W;;h×NHYHFH[Ç
r]hFH[×]]X×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX×;;[×FH×]eeHhqY;XkH×;;[NHkh]xH[¹×
HwH×�H[]Z;[PH[Y;NH[×wPW[
][kik;;[× [;× HH[× qHhFHhH× wHHiePHNHYikPWNP[N´× r;;hF]]h× ;Y× OHk× hHikHhH[FH× q;ikHY;[F× P[× OHk× NHCPHF× h][F
6P[kHhirPWX× ]qHhie]HYFH× H[× Hh× HH[× Nh]kH× ][FPHeH× wHH× rHhF× NHq]hZF¹× 
]]h× OHk× CHwP[XH[× q;[
X;YXO]lFH[FH× iXHYHkWHi× q;[× NHik]hqH[× XYHP[H´× r;hZ× r;kHh× ZP[[H[FH´× wHHFPHhH[× rHhF× X;YX× ]e× FH
wHHC]FHZ× ;MNHwHk¹× 
H× ;;[q]Hh× q;[× w;[FPNÊ× H[× XYHPZ;kHhP;;Y× q;[;M× OHk× q;ikHY;[F× OPHYF× rHYPir;;h× ;;[´
r;;hF]]h×Hh×w;[FÊ×H[×XYHPO]lFH[FH×X;YXY;NH[×][kik][FH[¹
�;[×OHk×HP[F×q;[×OHk×�hPWk×Ch;X×Hh×HH[×M;iH×;;[×r;;hP[×FH×wHHC]FHZ×hHY;kPHM×k¹]¹q¹×FH×wHHiePHNHY×]ZO]]N
Xr;Z×H[×lPkHP[FHYPWX×Fh]]NqPHY¹×/PWFH[i×FHwH×M;iH×O;F×Hh]iPH×FH×]qHhO;[F´×H[×Z]DOkH[×OPHh×NHFlhH[FH×OHk
kPWFiP[kHhq;Y×�H[]Z;[PH[×k]k×HP[F×�hPWk×k]DO×C]FHZY;NH[×wPW[×NHq]hZF´×F;[×wPW[×FPH×F;;h[;×]]X×rHHh×F]]h
Hh]iPH× qHhFrH[H[¹× �hPWkY;NH[× W][NHh× F;[× FH× �H[]Z;[PH[× kPWF× r]hFH[× F;;h]Z× CPW× 6P[kHhirPWX× [PHk× ;;[× FH
]eeHhqY;XkH×;;[NHkh]xH[´×]]X×[PHk×P[×FH×FPHeHhH×][FHhNh][F¹×�DOkHh×P[×:lPFÊ�PZClhN´×F;k×P[×OHk×�;;kÊ�hPWk
F]]h× FH× wHH× rHhF× ]qHhie]HYF´× r]hFH[× W][NH× �hPWkNHikHH[kHi× Æ‡‚× k]k× ……× ZPYW]H[× W;hH[× ]lFÇ× rHY× ;;[× OHk
]eeHhqY;X× ;;[NHkh]xH[´× w];Yi× CPWq]]hCHHYF× P[× FH× � ��ÊNh]HqH× P[× FH× .k¹× *PHkHhiCHhN¹× �[× :lPFÊ�PZClhN
][kChHXH[×WlPik×FH×]lFHhH×�hPWkY;NH[¹


H×C]qH[ik;;[FH×FhPH×e;YH]NH]Nh;{iDOH×X;;hkH[×k][H[×FH×qHhFHYP[N×q;[×Y;[F×H[×wHH×kH[×kPWFH×q;[×FH× ;MwHkkP[N×q;[×FH×P[
6P[kHhirPWX×;;[×FH×]eeHhqY;XkH×;;[NHkh]xH[×NHikHH[kHi×lPk×FH×�hPWk×eHhP]FH¹×5;[×YP[Xi×[;;h×hHDOki×Æ]lF×[;;h×W][NÇ×wPW[×X;;hkH[
q;[×OHk×5;Y;[NPH[×ÆD;¹×€‚„×�W×NHYHFH[Ç´×�ekPH[¿�YCPH[×Æ€•„Ê€••×�W×NHYHFH[Ç×H[×�H[]Z;[PH[×Æ€••Êˆƒ×�W×NHYHFH[Ç×;MNHCHHYF¹×
H
Y]X;kPH×q;[×6P[kHhirPWX×Pi×ZHk×HH[×h]FH×ikPe×;;[NHNHqH[¹×
H×ChlP[H×XYHlh×NHHMk×O]NHh×NHYHNH[×Y;[F×H[×]lFH×NHCHhNkHi×;;[¹
�lPFPNH×XlikYPW[H[×H[×Y;[FiNhH[wH[×wPW[×Y]lkHh×kHh×]hPK[k;kPH×rHHhNHNHqH[¹
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5h]HNÊ�hPWk×NHikHH[kHi×Æ€ƒ•×k]k×€••×ZPYW]H[×W;hH[×]lFÇ×ikhHXXH[×wPDO×lPk×]qHh×HH[×
´ØZ;;h×wPW[×;YYHH[×P[×CHXH[×][kiY]kH[¹×�]ZH[FH×q;[×6P[kHhirPWX×]e×FH× ‚€ˆ×hPDOkP[N

"HFP[N´×[HZH[×rH×CPW×FH×CllhkiDO;e×�]kkH[×FH×;MiY;N×[;;h×YP[Xi×H[×hPWFH[×FH×
HXHhP[NrHN×;M¹× ;×„••Z
e;iiHhH[×rH×FH×ChlN×]qHh×FH×
]qH[×.YP[NH×H[×N;;[×[]N×w]½[×‚••Z×qHhFHh×r;;h×HH[×wPWk;X×q;[×FH×
]qH[
.YP[NH´× FH× 
HXHhP[NCHHX´× FPDOk× FH× rHN× [;FHhk× H[× HH[× iY]]kWH× lPkZ][Fk× P[× FH× CHHX¹× 5;[;M× FHwH× eYHX´× k]k
w]½[× €„•Z× ikh]]Z;Mr;;hki´× P[× FH× ClPkH[C]DOkH[× q;[× FH× CHHX]HqHhi´× wPW[× Nh]H[H× XYHP× H[× Nh]H[ÊNhPWwH
w;[FikH[H[×lPk×OHk×][FHhÊ�hPWk×Æ�YCPH[×kPWFÇ×][kiY]kH[¹×�[×OHk×qHhYHFH[´×wPW[×OPHh×Mh;NZH[kH[×q;[×qHhiDOPYYH[FH
M]iiPHYH[×;;[NHkh]xH[´×w];Yi×[;;YFH[×q;[×ie][wH[´×k rHHÊXYHeePNH×iDOHYeH[×H[×qHhikHH[F×O]lk¹×
H×Nh]H[H
XYHlh×Pi× ;MX]ZikPN×q;[×OHk×ZP[Hh;;Y×NY;lD][PHk´×F;k×P[×r;hZ×H[×][FPHe×wHHr;kHh×P[×FH×[;CPWOHPF×q;[×HH[
Xlik×rHhF×NHq]hZF¹×�Y;lD][PHk×Pi×HH[×q]]hCHHYF×q;[×HH[×¼NPFiZP[Hh;;Y¼´×F;k×P[×FH×NH]Y]NPH×r]hFk×NHChlPXk
]Z×FH×]Zik;[FPNOHFH[´×r;;h][FHh×HH[×;;hFY;;N×rHhF×N Hq]hZF´×kH×CHNhPWeH[¹
"]X× P[× FH× 
]qH[× .YP[NH× wHYM´× w]½[× €••Z× ikh]]Z]er;;hki× q;[r;;h× FH× 
HXHhP[NCHHX× P[× FH× 
]qH[× .YP[NH
lPkX]Zk´×Pi×Hh×HH[× ØP[×FH×ClPkH[C]DOk×q;[×FH×CHHX¹×�PHh×OHCCH[×][FHhw]HXHhi×ZP[FHh
M]iiPHYH[×;;[NHkh]xH[×H[×F;kHhP[N×q;[×FH×Y;NH[×Pi×F;[×]]X×k;ZHYPWX×][wHXHh¹×5HhFHh×ikh]]Z]er;;hki×q;[
FH×
]qH[×.YP[NH×FPhHDk×;;[×FH×]]ikwPWFH×q;[×FH×/]][H[ChlN×YPNNH[×YPDOkNHXYHlhFH×Xr;hkiw;[F×H[×NhP[F×P[
FH× CHHXCHFFP[N´× FPH× Z]NHYPWX× lPk× ][kiYlPkP[NH[× q;[×Y;NH[× lPk× FH× 5;Y;[NPH[× kPWF× Æ€ƒ•× k]k× €‚‚× ZPYW]H[× W;;h
NHYHFH[Ç× ;MX]ZikPN× wPW[¹× 
H× OHhX]Zik× q;[× NhP[F× H[× w;[FH[× Pi× HDOkHh× Z]HPYPWX× kH× qHhP{KhH[× ;;[NHwPH[× FH
CHHXr;[FH[×HhN×CHNh]HPF×wPW[¹×
HwH×][kiYlPkP[N×Pi×kH×CHhHPXH[×qP;×FH× ‚€ˆ×6P[kHhirPWX×[;;h×"HFP[N¹×:]½[
•„•Z×q]]h×FH×NhH[i×iY;;[×rH×YP[Xi;M×FH×5]iiHqHYFiHrHN×P[´×H[×[;×•„•Z×YPNk×FH×/]][H[ChlN×P[×FH×rHN¹
"]X×FH× 
H[kOHPZHh×w;[FikHH[×Pi×P[×FH×5;Y;[NPH[×kPWF× ;MNHwHk´×Z;;h×P[×FH×Cllhk×q;[×6P[kHhirPWX×r]hFH[
FHwH× Z]]PH× w;[FikH[H[× [PHk× ;;[× FH× ]eeHhqY;XkH× ;;[NHkh]xH[¹× 6HY× CHik;;[× qHHY× q;[× FH× ]lFH× H[
X;h;XkHhPikPHXH×NhH[iikH[H[×P[×][i×NHCPHF×lPk×FH×
H[kOHPZHh×w;[FikHH[¹
�H[×q]YNH[FH×][kiYlPkP[N´×Z;;h×[l×q;[×�;;kÊ�hPWk×]lFHhF]Z×Æ�H[]Z;[PH[×kPWF´×€••×k]k×ˆƒ×ZPYW]H[×W;;h×]lFÇ´
YPNk×;;[×FH×]qHhwPWFH×q;[×FH× ‚€ˆ¹×5;[;M×FH×
HXHhP[NrHN×ikHXH[×rH×FH× ‚€ˆ×]qHh´×H[×N;;[×w]½[×€„•Z×k]k
;;[×FH×ChlN×]qHh×HH[×;[FHhH×wPWk;X×q;[×FH×
]qH[×.YP[NH³×
H×
HZHhiCHHX¹×�[×FH×
HZHhiCHHX´×Xl[[H[×rH´
][NHqHHh×„•Z×ikh]]Z]er;;hki×P[×FH×CHFFP[N´×CPW×Y;;N×r;kHh´× Ø;;[khHxH[¹×
Pk×Pi×rHY
HH[×NHikHH[kH×F;k×FH×[;;Z×q;[×FH×eHhP]FH´×[;ZHYPWX×¼�hPWk¼´×HHh×;;[×F]Hk¹×
H×X;YXikH[H[×wPW[×k;ZHYPWX×O;hF
H[× w]lFH[× ;Yi× C]lrZ;kHhP;;Y× ZHHh× NHiDOPXk× wPW[× NHrHHik× F;[× FH× w;DOkH× �liDOHYX;YX× lPk× FH× .PCHYD]Ê
Nh]HqH¹Ø 
]qH[NH[]HZFH× eYHXXH[× wPW[× FH× H[PNH× eYHXXH[× P[×  HFHhY;[F´× r;;h× NHikHH[kH[× lPk× FH× �ekPH[´
�YCPH[×H[×�H[]Z;[PH[×kPWFH[×][kiY]kH[×wPW[¹×:]lFH[×rH×P[×FH×CllhkiDO;e×�]kkH[×e;h;YYHY×;;[×FH× ‚€ˆ×II[
?×krHH×ZHkHhi×FPHe×Nh;qH[´×F;[×w]lFH[×rH×]e×NHikHH[kH[×lPk×FH×�hPWk×eHhP]FH×iklPkH[¹

k;ZHYPWX×Nh]]k×NHCPHF×P[
FH×CllhkiDO;e×�]kkH[

�YCPH[×kPWF×][kiYlPkP[N

Nh;lrrPkkH×X;YXikH[H[


H×M]k]×k]][k×FH×.k¹×5PkliikHH[×ÆNhH[ie;;Y×†‡‡´×NHYHNH[×;;[×OHk×[]]hFHP[FH×q;[×FH×-;klZiH
rHNÇ´×FPH×;Y×P[×€†„‚×Pi×NHeY;;kik¹×5HhZ]HFHYPWX×OHHMk×FH×[;;Z×kH×Z;XH[×ZHk×HH[×CHNhH[wP[N
q;[× FH× .kÊ5Pklie;h]DOPH¹× "e× FH× ikHH[× ik;;[× ;MCHHYFP[NH[× q;[× FH× r;eH[i× q;[× �HYhH× ÆOPHh
NHM]k]Nh;MHHhF× q;[× FH×  HFHhY;[Fi× wPWFHÇ× H[× �o[ikHh¹× 
H× ZHHikH× ;[FHhH× NhH[iikH[H[´
NHZ;;Xk×q;[×
H[kOHPZHh×w;[FikHH[´×wPW[×NHeY;;ki×P[×€†……¹Ø

�:�D�W���L�V���H�U���W�H���]�L�H�Q���Y�D�Q���G�H���.�U�L�M�W���S�H�U�L�R�G�H�"
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H× 
HXHhP[NCHHX´× r;;hP[× wPDO× �hPWkÊ�YCPH[× ][kiYlPkP[NH[
CHqP[FH[×ÆwPH×OPHh[;;ikÇ¹


P[[H[× FH× rPkkH× DPhXHY× CHqP[Fk× wPDO× HH[× NHCh]XH[× Y;;NWH
NhPWiNh]H[H´×eY;;kiHPNH[×w;[FikHH[×lPk×FH×�hPWk×Ê×�YCPH[×kPWF¹

�hPWk× NHikHH[kHi³× 
H× YP[XHh× M]k]× Pi× NH[]ZH[× q;[× FH×
]qH[× .YP[NH× ][NHqHHh× €••Z× ikh]]Z]er;;hki× q;[× FH× Ch lN× ]e× FH

HXHhP[NrHN¹× 
H× hHDOkHh× M]k]× Pi× NH[]ZH[× q;[× HH[× �hPWkÊ�YCPH[× ][kiYlPkP[N× ÆCP[[H[× FH× NHikPeeHYFH× rPkkH×YPW[Ç× ][FHh;;[× FH
ikHPYr;[F×P[×FH×ClPkH[C]DOk×q;[×HH[×ZH;[FHh¹×�Hk×NHikHH[kH×CHik;;k×lPk×Nh]H[NhPWi×qHhrHHhFH×w;[FikHH[¹×
]qH[×FH×Nh]H[PNH
w;[FikHH[×YPNk×HH[×Fl[×Xr;hk;Ph×Y;;NWH×ZHk×ikHH[kWHi×ÆZ]NHYPWX×HH[×hHik;[kØXHPYHHZÇ´×F;;hC]qH[×YPNk×F;[×rHHh×FHXw;[F¹Ø
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�hPWk×NHikHH[kHi³×
H×YP[XHh×M]k]×Pi×HH[×]e[;ZH×q;[×FH×CPW[;×Fh]]NNHq;YYH[×
HZHhiCHHX´×][NHqHHh×•••Z×ikh]]Z]er;;hki×q;[
FH×ChlN×]qHh×FH×CHHX×P[×�]kkH[¹×
H×
HZHhiCHHX×OHHMk×NHFlhH[FH×FH×Y;;kikH×HHlrH[×kHhh;iiH[×][krPXXHYF´×r;;hq;[×rH×Hh×OPHh
FhPH×Xl[[H[×wPH[×ÆO]]NikH×kHhh;i×]e×[PqH;l×q;[×•H×C]]Z×q;[×hHDOki´×krHHFH×kHhh;i×]e×[PqH;l×q;[×€H×H[×‚H×C]]Z×q;[×hHDOki´
Y;;NikH×[PqH;l×[;;ik×r;kHh×P[×CHHXÇ¹×�YFHhi×P[×FH×CHHX×Xl[[H[×rH×wHYMi×qPHh×kHhh;iiH[×r;;h[HZH[¹×
H×ZPFFHYikH×M]k]×Y;;k×HH[
Y;;N×q;[×Nh]H[×qHhrHHhFH×X;YXikHH[×lPk×FH×�hPWkÊ�H[]Z;[PH[×kPWF×wPH[×ÆNHZ;hXHHhF×F]]h×FH×rPkkH×DPhXHYiÇ¹×
H×hHDOkHh×M]k]×Pi
HH[×FHk;PY×]e[;ZH×q;[×FHwHYMFH×Y;;N×ÆII[×Hlh]×Zl[kiklX×q]]h×iDO;;YÇ¹

�HHh×NHFHk;PYYHHhFH×CHiDOhPWqP[NH[×q;[×FH×6P[kHhirPWXiH×P[ÊiPkl×Æ]M×eY;;kiHPNH[Ç×w;[FÊ×H[×X;YXikH[H[× lPk
OHk×�Hi]w]TDlZ×Hh;×ik;;[×P[×OHk×O]]MFiklX× ¼¹¼ZHHh×rHkH[

�Hk×HP[FH×q;[×FH×�hPWk×eHhP]FH× iYlPk× ]]X×OHk×�Hi]w]TDlZ×Hh;× ;M¹× �H[×HP[FH×F;k´× ][NHqHHh×……×ZPYW]H[×W;;h
NHYHFH[´× NHXH[ZHhXk× rHhF× F]]h× OHk× lPkikHhqH[× q;[× qHYH× FPHhH[Ê× H[× eY;[kH[i]]hkH[¹× 
HwH× NHCHlhkH[Pi× Pi
r;;hiDOPW[YPWX×qHh]]hw;;Xk×F]]h×HH[×H[]hZH×eY;[Hk]TFH×P[iY;N´×r;;hq;[×OHk×ik]M×FH×rHhHYF×q]]h×qHYH×W;hH[
P[×FlPikHh[Pi×OlYFH¹×6H×qHhq]YNH[×][wH×hHPi×F]]h×FH×NH]Y]NPiDOH×kPWF×P[×OHk×�H[]w]TDlZ×Hh;¹


H×M]k]×hHDOki×Øk]][k×HH[×krHHFH×][kiYlPkP[N´×][FHh;;[×FH×ikHPYr;[F×[;CPW
FH×][kiYlPkP[N×q;[×FH×M]k]×hHDOki][FHh×]e×FH×q]hPNH×e;NP[;¹×
H×CHHXCHFFP[N
P[×FH×CHkhHxH[FH×C]DOk×Pi×¼NHeY;qHPF¼×ZHk×FHwH×w;[FikHH[¹×
H×
]qH[×.YP[NH
Pi×OPHh×rHP[PN×qHhNh;qH[×H[×[;NH[]HN×qhPW×q;[×;Mq;Y×H[×elP[×F;[XwPW×FH×P[wHk
q;[×FH×�¹�¹×q;[×FHh×�lNk×.kPDOkP[N´×FH×CHOHHhFHh×q;[×FPk×NHCPHF¹
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H× �r;hk;Ph× eHhP]FH× CHNP[k× •´„× ZPYW]H[× W;;h× NHYHFH[× H[× OHHMk× FH× Nh]]kikH× P[qY]HF× ]e× OHk× OlPFPNH
Y;[FiDO;e× NHO;F¹× �HHh× F;[× ˆ„î× q;[× OHk×  HFHhY;[FiH× Y;[F]eeHhqY;X× r]hFk× CHFHXk× F]]h× Y;NH[× q;[
Xr;hk;PhH× ]lFHhF]Z¹× �HFlhH[FH× FH× �r;hk;Ph× eHhP]FH× Pi× Hh× ieh;XH× q;[× HH[× Nh]]k× ;;[k;Y× PWikPWFH[× ]M
NY;DP;YH[´× F¹r¹w¹× X]lFH× eHhP]FHi× ÆNY;DP;YH[Ç× r;;hP[× ZHk× [;ZH× ]e× OHk× []]hFHYPWX× O;YMh][F× q;;X× Nh]kH
PWiX;eeH[×][kik][FH[¹×
H×NY;DP;YH[×rHhFH[×;MNHrPiiHYF×ZHk×wN[¹×P[kHhNY;DP;YH[×ÆhHY;kPHM×r;hZH×P[kHhq;YYH[
kliiH[×krHH×PWikPWFH[Ç´×r;;hP[×OHk×PWi×wPDO×rHHh×kHhlNkh]X¹

5lYX;[PiZH×Pi×HH[×k]k;;Y×;[FHh×MH[]ZHH[´×F;k×hHY;kPHM×FPDOk×CPW×6P[kHhirPWX´×P[×OHk×/HhkP;Ph×H[×�r;hk;Ph
q]]hXr;Z¹×�HFlhH[FH×krHH×kPWFiP[kHhq;YYH[´×P[×OHk×/HhkP;Ph×q;[×ƒ•×k]k×••×ZPYW]H[×W;;h´×H[×P[×OHk×�r;hk;Ph
q;[× †••¹•••× k]k× €€¹•••× W;;h× NHYHFH[× ÆCHNP[× �]Y]DHH[Ç× Xr;Z× Hh× P[kH[iPHM× qlYX;[PiZH× q]]h× P[× HH[
NHCPHF× P[× FH× 
lPkiH× �PMHY× k]k× ;;[× FH× ik;F× 
][[´× OHZHYiChHHF× iYHDOki× €„•XZ× qHhrPWFHhF× q;[
6P[kHhirPWX¹×�Hk×:HqH[NHCHhNkH´×;;[×FH×]]ikwPWFH×q;[×FH×-PW[´×[Hk×][FHh×
][[´×Pi×]eNHC]lrF×lPk×w]½[
…•×HhlekPHDH[kh;´×r;;hP[×Z;NZ;×P[×FH×Xh;kHhePWeH[×Pi×CYPWqH[×ikHXH[¹× ;×qHhrHhP[N×H[×Hh]iPH×Pi×ZHHik;Y
;YYHH[×FH×C;i;Ykeh]e×P[×FH×ePWeH[×CHr;;hF×NHCYHqH[¹×
Pk×OHHMk×OHk×:HqH[NHCHhNkH×FH×X;h;XkHhPikPHXH
XHNHYq]hZPNH×CHhNH[×]eNHYHqHhF¹×�Hk×kHhkP;PhH×qlYX;[PiZH×P[×FH×�PMHY×r;i×qHHY×ZP[FHh×HseY]iPHM×F;[
OHk× ZHHh× hHDH[kH× Xr;hk;PhH¹× 
H× lPkC;hikP[N× q;[× FH× �;DOHhiHH× qlYX;;[´× €•¹ˆ••× W;;h× NHYHFH[´× H[
OHZHYiChHHF× •••XZ× kH[× wlPFH[× q;[× 6P[kHhirPWX× r;i× CPWw][FHh× NHrHYFF;FPN¹× 
H× qlYX;;[× rPHhe× D;¹
…XZ‚× NHikHH[kH× H[× Y;q;× lPk´× q]]hF;k× FH× ;;hFX]hik× P[w;XkH× H[× OHk× OlPFPNH× Xh;kHhZHHh× ][kik][F¹× 
H
HhlekPHwlPY× CHhHPXkH× HH[× O]]NkH× q;[× ‚„XZ× H[× Z]Hk× CPW× 6P[kHhirPWX× wPDOkC;;h× wPW[× NHrHHik¹× �]NHhH
YlDOkikh]ZH[× kh;[ie]hkHHhFH[× FH× ;iFHHYkWHi× w]qHh× ;Yi× �k;YPK× H[× .D;[FP[;qPK´× r;;h× Fl[[H× Y;NH[× ZHk
]¹;¹× qlYX;[PiDO× NY;i× Æ]CiPFP;;[Ç´× ;MX]ZikPN× q;[× FH×�;;DOHhiHH× HhlekPH´× r]hFH[× ;;[NHkh]xH[¹× 
HwH
Y;;NWHi× wPW[× k]k× [l× k]H× [PHk× P[× 6P[kHhirPWX× ;;[NHkh]xH[¹× �Hk× Xr;hk;PhH× qlYX;[PiZH× P[× FH× �PMHY× r]hFk
Z]ZH[kHHY×;Yi×¼iY;eH[F¼×CHiDO]lrF×H[×k]HX]ZikPNH×qlYX;[PiDOH×;DkPqPkHPk×P[×FH×�PMHY×q;Yk×[PHk× lPk×kH
iYlPkH[¹

�Hk× �H[]w]TDlZ× Pi× HH[× Hh;× q;[× FH× NH]Y]NPiDOH× kPWFiDO;;Y´× F;k× FH× eHhP]FHi× *;YH]NHH[´×  H]NHH[× H[
�r;hk;Ph× ]Zq;k¹× 
H× *;YH]NHH[× H[×  H]NHH[× eHhP]FHi× r] hFH[× i;ZH[× []N× q;;X× ;Yi× FH× /HhkP;Ph× eHhP]FH
;;[NHFlPF´×H[×FHwH×]lFH´×Z;;h×ZHHh×CHXH[FH×NH]Y]NPiDOH×D][qH[kPH×w;Y×PX×OPHh×CYPWqH[×q]YNH[¹×
H×ZHHikH
NH]Y]NPiDOH× Y;NH[´× FPDOk× ;;[× FH× ]eeHhqY;XkH× P[× OHk×6P[kHhirPWXiH´× F;kHhH[× lPk× FH× /HhkP;Ph× eHhP]FH× H[
OHCCH[×HH[×Nh]kHhH×P[qY]HF×]e×OHk×Y;[FiDO;e×NHO;F×F;[×FH×Y;NH[×lPk×OHk×�Hi]w]TDlZ×Hh;¹×
H×qHhiDOPYYH[
P[×rHHhik;[F´×FPH×FH×FPqHhiH×kHhkP;PhH×;MwHkkP[NH[×C]FH[×kHNH[×Hh]iPH×H[×qHhrHhP[N´×OHCCH[×P[×Nh]kH×YPW[H[
OHk×hHYPKM×q;[×OHk×OlPFPNH×6P[kHhirPWXiH×CHe;;YF×]M×]e×w½[×ZP[ik×CHT[qY]HF¹×
HØ/HhkP;Ph×eHhP]FH×iYlPk×;;[×]e
FH×Z;ii;ÊHskP[DkPH×;;[×OHk×HP[FH×q;[×FH×�hPWk×eHhP]FH´×……×ZPYW]H[×NHYHFH[´×H[×Y]]ek×k]k× ;;[q;[N×q;[×FH

´Ø•´„×ZPYW]H[×W;;h×NHYHFH[¹�r;hk;Ph×eHhP]FH

�H[]w]TDlZ

�h]MrHN×NHwHNF×YPNNH[×Hh×]]ikHYPWX×q;[×6P[kHhirPWX´×
´× kHhrPWY× F;k× P[× FH× ;[FHhH× CllhkiDO;eeH[

q]]h[;ZHYPWX× Y;NH[× q;[× kHhkP;PhH× ]]hieh][N× wPW[¹× �[× OHk× NHCPHF× h][F× 6P[kHhirPWX× CHik;;[× FH× kHhkP;PhH
;MwHkkP[NH[× q]]h× HH[× Nh]]k× FHHY× lPk× Y;NH[× ¼k;;PH¼× XYHP´× FPH× ]qHh× Nh]kH× ;Mik;[FH[× P[× FH× ][FHhNh][F× wPW[× kH
q]YNH[¹× 
PW[;× ;YkPWF× r]hFH[× kHhkP;PhH× H[× ]lFHhH× ZHi]w]TiDOH× Y;NH[× ;MNHFHXk× F]]h× FHDPZHkHhi× k]k× H[XHYH
ZHkHhi× FPXXH× Y;NH[× q;[× Xr;hk;PhH× ]lFHhF]Z´× w]F;k× ]]X× q;[× FH× kHhkP;PhH× Y;NH[× [PHk× HhN× qHHY× ;;[× FH
]eeHhqY;XkH× kH× wPH[× Pi¹× 
H× Hh]iPH× NHFlhH[FH× OHk× �r;hk;Ph´× P[× D]ZCP[;kPH× ZHk× FH× hHY;kPHM× Fl[[H× Xr;hk;PhH
CHFHXXP[N× q;[× OHk× Y;[FiDO;e´× OHCCH[× HDOkHh× FH× k]e]Nh;{H´× FPH× ][kik][F× kPWFH[i× OHk× W][NikH× /HhkP;Ph
kPWFq;X×Æ*YP]DHH[Ç´×[PHk×q]YYHFPN×NHrPik´×OHkNHH[×r]hFk×k]HNHYPDOk×P[×OHk×O]]MFiklX×

P[×FH×CllhkiDO;eeH[×�leeHY´×-;klZ×H[×�]kkH[´×qHHY
Y;NH[× q;[× ZHi]w]TiDOH× ]lFHhF]Z× FPDOk× ][FHh× OHk× Z;;PqHYF

�r;hk;Ph¹
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�[×OHk×;YNHZHH[×r]hFH[×FH× ¹Ø
Pk×r]hFk×qHh]]hw;;Xk×F]]h×FH
NHik;NH× ]eOHy[N× q;[× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l× H[×F;YP[N× q;[× OHk× rHikHYPWX× OPHhq;[× NHYHNH[

´× r;;hF]]h×NHKh]FHHhF×qHhrHHhF×C]FHZZ;kHhP;;Y×q;[×OHk×O]NHh×NHYHNH[×eY;kH;l×F]]h
hPqPHhH[× P[× HH[× hPqPHhH[FHYk;× H[× ][FPHeH× wHH× kH[× rHikH[× q;[× OHk× eY;kH;l× rHhF× NHFHe][HHhF¹× �Hk
k]H[HZH[FH× NHrPDOk× q;[× OHk× NHFHe][HHhFH× Z;kHhP;;Y× Fh]HN× CPW× ;;[× FH× qHhFHhH× F;YP[N× q;[× OHk
 ]]hFwHHCHXXH[¹

XH[]w]TiDOH×Y;NH[×[;;h×OHk×rHikH[×k]H×FPXXHh

 ]]hFwHHCHXXH[


H× ikPeeHYYPW[H[× qHhkHNH[r]]hFPNH[× FH× e]iPkPH× q;[× FH× XlikYPW[× kPWFH[i
OHk× Z;sPZ;YH× wHH[PqH;l× P[× OHk× CHkhHxH[FH× kPWFq;X¹× �h× r;i× [;ZHYPWX
]]X×q;hP;kPHi×P[×FH×wHHiePHNHY×P[×HH[×CHe;;YF×kPWFq;X¹×5;[rHNH×FH×Y;NH
H[×qY;XXH×k]e]Nh;{H×P[×OHk×NHCPHF×h][F×6P[kHhirPWX´×qHh]]hw;;XkH×HH[
NHhP[NH× wHHiePHNHYqHh;[FHhP[N× HH[× qHhiDOlPqP[N× q;[×FH× XlikYPW[× ZHk
kPH[k;YYH[×XPY]ZHkHhi¹

�[×FH×/HhkP;Ph×eHhP]FH×Æ……×k]k×•´„×ZPYW]H[×W;;h×NHYHFH[Ç×][krPXXHYFH×wPDO×HH[×wHH´×FPH×rH×[l× ;Yi×  ]]hFwHH
XH[[H[´×H[×XhHHN×FH×YPNNP[N×q;[×FH×D][kP[H[kH[×FH×OlPFPNH×D][{Nlh;kPH¹×�Hk×NHCPHF×h][F]Z×OHk×OlPFPNH
6P[kHhirPWX×Y;N×[;CPW×FH×Xlik×H[×rHhF×kPWFH[i×FH×/HhkP;Ph×eHhP]FH×F;[×rHHh×CHFHXk×F]]h×FH×wHH´×F;[×rHHh
qPHY×OHk×Fh]]N¹


H×X;;hk×;;[×FH×hHDOkHhwPWFH×Pi×HH[×hHD][ikhlDkPH×q;[×FH×Y;[F×H[×wHH
qHhFHYP[N× kH[× kPWFH× q;[× OHk× �;;kÊ�P]DHH[× kPWFq;X¹× �[× FH× /HhkP;Ph
eHhP]FH× iDO]]M× FH× XlikYPW[× ]qHh× Nh]kH× ;Mik;[FH[× OHH[× H[× rHHh× kH[
NHq]YNH× q;[× iDO]ZZHYP[NH[× P[× OHk× wHH[PqH;l´× C]FHZCHrHNP[NH[
H[×OHk×Y;NH×hHYPKM×h][F×FH× ]]hFwHH×ÆwPH×]]X×FH×X;;hk×hHDOki][FHhÇ¹
6H×Xl[[H[×wPH[´×F;k×FH×k]H[Z;YPNH× ]]hFwHH×XlikYPW[×P[×Nh]kH×YPW[H[
]qHhHH[X]Zk× ZHk× FH× OlPFPNH× XlikYPW[H[× q;[× �[NHY;[F´×  ]]hFÊ

lPkiY;[F× H[× 
H[HZ;hXH[¹×  HFHhY;[F× Z]Hik× HDOHh× []N×NHZ;;Xk
r]hFH[× F]]h× FH× wPDO× [;;h× OHk× rHikH[× k]H× lPkChHPFH[FH× FHYk;½i× q;[
]¹;¹×FH×]HhÊ-PW[¿�;;i×H[×�hPF;[]i×hPqPHhH[ikHYiHYi¹


H×;MCHHYFP[N×YP[Xi×k]][k×HH[×wHHh×qHhHH[q]lFPNFH×rHHhN;qH×q;[×FH
XlikYPW[× ÆwHH× YP[Xi× H[× Y;[F× hHDOkiÇ× P[×  6Ê
lPkiY;[F´×  HFHhY;[F× H[

HYNPK×kPWFH[i×FH×q]YNH[FH×kPWFq;XXH[×ÆCh][³Ørrr¹iD]kHiH¹D]ZÇ³

€×Ê×*;YH]DHH[×Æ„…×�W×NHYHFH[Ç´×•×Ê×�]DHH[×Æƒ„×�W×NHYHFH[Ç´×‚×Ê×5h]HN
"YPN]DHH[× Æ‚€× �W× NHYHFH[Ç´× ƒ× Ê× �;;k× "YPN]DHH[× Æ•…× �W× NHYHFH[Ç´× „× Ê
5h]HN×�P]DHH[×Æ••×�W×NHYHFH[Ç´×…×Ê×�PFFH[×�P]DHH[×Æ€€×�W×NHYHFH[Ç´×†
Ê×�;;k×�P]DHH[×Æ…×�W×NHYHFH[Ç

https://www.geowinterswijk.nl/
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�HFlhH[FH× FH× /HhkP;Ph× eHhP]FH× CHr]NH[× FH× �ZHhPX;;[iH× D][kP[H[kH[× qHhFHh× rHN× q;[× �lh]e;× H[× �MhPX;´
kHhrPWY× OHk× �[FP;iH× ilCD][kP[H[k´× q]]hOHH[× F]]h× HH[× wHH× q;[× �wPK× NHiDOHPFH[´× kHNH[× �wPK× ;;[C]kikH× H[
F;;hF]]h× OHk× �PZ;Y;t;× NHCHhNkH× q]hZFH¹× 6P[kHhirPWX×CHr]]N× NHYHPFHYPWX× P[× HH[× []]hFHYPWXH× hPDOkP[N´× H[
CHq][F×wPDO×[]N×P[×HH[×r;hZHh×XYPZ;;k×F;[×[l¹Ø


H×/HhkP;Ph×eHhP]FH×XH[FH×NHFlhH[FH×FH×HHhikH×€…×ZPYW]H[×W;hH[× []N×HH[×r;hZ×XYPZ;;k´×F;k× ;;[iY]]k
]e×FH×q]]h;MN;;[FH×r;hZH×�hPWk×eHhP]FH¹×
H×NHZPFFHYFH×NY]C;YH×kHZeHh;kllh×r;i×€•×k]k×€•��×O]NHh
F;[×kHNH[r]]hFPN¶×
H×;MX]HYP[N×CHN][×„•×ZPYW]H[×W;;h×NHYHFH[´×Z;;h×r;hZHhH×H[×X]lFHhH×eHhP]FHi
CYHqH[× HYX;;h× ;MrPiiHYH[¹× /PWFH[i× X]lFHhH× kPWFH[× ][krPXXHYFH× wPDO× PWiX;eeH[× ]e× �[k;hDkPD;× H[´× P[
ZP[FHhH×Z;kH´× �h]H[Y;[F´×FPH×q]]h×HH[×FHHY×FH×|lDkl;kPHi×q;[×FH×wHHiePHNHY´×NHFlhH[FH×FH×/HhkP;Ph
eHhP]FH´× qHhXY;hH[¹× �;[FPWi× ][k[HHZk× PZZHhi× r;kHh× ;;[× FH× wHH¹× *;i× q;[;M× FH× ;;[q;[N× q;[× OHk
*YP]DHH[´× w]½[× „× ZPYW]H[× W;;h× NHYHFH[´× wHkkH× HH[× ikHhXH× kHZeHh;kllhF;YP[N× P[´× FPH× hHilYkHHhFH× P[× FH
kHZeHh;klhH[×q;[×q;[F;;N¹× �H]Y]NPiDO×NHwPH[×OHHMk×FH×;;hFH×NHFlhH[FH×FH×Y;;kikH×„×ZPYW]H[×W;hH[
ZHk×HH[×PWikPWF×kH×Z;XH[¹×�H[×r¹C¹×kHZeHh;klhH[×qHhNHYPWXC;hH×PWikPWF×q][F×w]½[×‚••×ZPYW]H[×W;;h×NHYHFH[
eY;;ki´× q]]h× FH× ;;[q;[N× q;[× OHk× �Hi]w]TDlZ¹× �HFlhH[ FH× OHk× �Hi]w]TDlZ× Y;NH[× FH× NHZPFFHYFH
NY]C;YH×kHZeHh;klhH[×k]k×€ƒ��×O]NHh×F;[×kHNH[r]]hFPN¹×�H[×[]N×[PHk×q]YYHFPN×CHNhHeH[×D]ZeYHs×;;[
M;Dk]hH[× Fh]HN× CPW× ;;[× FH× XYPZ;;kq;hP;kPHi× NHFlhH[FH× FH× NH]Y]NPiDO× kPWF³× qHh;[FHhFH× YPNNP[N× q;[
Y;[FZ;ii;½i´×qHh;[FHhFH×]DH;;[ikh]ZP[NH[´×;MiYlPkP[ N×]M×]eH[P[N×q;[×]DH;;[F]]hN;[NH[´×eHhP]FPHXH
qHh;[FHhP[NH[×P[×FH×;;hF;ih]k;kPH×H[×;Mik;[F×k]k×FH×w][×H[×qHh;[FHhFH×;kZ]iMHhPiDOH×i;ZH[ikHYYP[N
Xl[[H[×;YYH×OHCCH[×CPWNHFh;NH[¹×
H×O]NH×kHZeHh;klhH[×w];Yi×Hh×CHik][FH[×P[×6P[kHhirPWX×NHFlhH[FH
OHk×�Hi]w]TDlZ×H[×/HhkP;Ph×wPW[×[;;ik×FH×NH]Nh;{iDOH×ChHHFkHYPNNP[N´×wHXHh×]]X×qHh]]hw;;Xk×F]]h×HH[
i;ZH[ieHY×q;[×C]qH[NH[]HZFH×M;Dk]hH[¹

�HFlhH[FH× FH× /HhkP;Ph× eHhP]FH× ][krPXXHYFH[× wPDO× [PHlrH× YHqH[iq]hZH[´× FPH× HH[× X;[i× XhHNH[× [;× OHk
lPkikHhqH[×q;[×]¹;¹×FH×i;lhPKhi¹×:];Yi×HHhFHh×CHiDOhHqH[×r;i×FH×]ZNHqP[N×q;[×6P[kHhirPWX×Fh]]NNHq;YYH[
NHFlhH[FH× OHk× �;;kÊ�hPWk× kPWFq;X× Æ[;× FH× �H[]Z;[PH[×kPWFÇ´× H[× FPk× r;i× ]]X× []N× OHk× NHq;Y× NHFlhH[FH× OHk
]lFikH×FHHY×q;[×FH×/HhkP;Ph×eHhP]FH×Æ*;YH]DHH[×H[× �]DHH[×kPWFq;XXH[Ç´×w]F;k×HqH[klHHY×[PHlr×NHq]hZFH
C]FHZY;NH[´× Z;;h× ]]X× ]lFHhH× C]FHZY;NH[× F]]h× qHhrHhP[N× H[× Hh]iPH× wPW[× qHhFrH[H[¹× 
H
NHF]DlZH[kHHhFH×kHhkP;PhH×NHiDOPHFH[Pi×CHNP[k×P[×6P[kHhirPWX×F;;h]Z×e;i×P[×OHk×ZPFFHYikH×FHHY×q;[×FH
/HhkP;Ph× eHhP]FH× Æ"YPN]DHH[× kPWFq;XÇ¹× �[×  HFHhY;[F×X]ZH[× Hh× [PHk× qHHY× ][CHFHXkH× /HhkP;Ph× Y;NH[× ;;[× FH
]eeHhqY;XkH×q]]h´×H[×]]X×OPHhP[×Pi×6P[kHhirPWX×k;ZHYPWX×l[PHX×NHCYHXH[¹×�[×Nh]kH×FHYH[×q;[×OHk×6P[kHhirPWXiH
YPNNH[×kHhkP;PhH×Y;NH[×k]k×OHHY×FPDOk×;;[×OHk×]eeHhqY;X´×H[×r]hFH[×iYHDOki×CHFHXk×F]]h×HH[×Fl[[H×Y;;N×lPk
FH×�r;hk;Ph×eHhP]FH¹×/]DO×Pi×OHk×w]HXH[×[;;h×eYHXXH[×r;;h×FH×kHhkP;PhH×Y;NH[×N]HF×kH×wPH[×wPW[¹×�Hk×[;ZH
ZPFFHYi× HH[× wHHh× Nh]]k× ;;[k;Y× ][FPHeH× C]hP[NH[× X][FH[× Hh× qHHY× Z][ikHhi× q;[× kHhkP;PhH× Y;NH[× r]hFH[
CHiklFHHhF´×r;k×k]k×HH[×NHFHk;PYYHHhFH×][FHhqHhFHYP[N×q;[×FHwH×Y;NH[×OHHMk×NHYHPF¹×
HwH×iklFPHi×OHCCH[
OHk× Z]NHYPWX× NHZ;;Xk× ¼][wH¼× kHhkP;PhH× Y;NH[× kH× D]hhHYHhH[× ZHk× kHhkP;PhH× Y;NH[× P[× 
HYNPK× H[× 
lPkiY;[F¹
�PHh][FHh×r]hFH[×FH×;MwHkkP[NH[×lPk×FH×/HhkP;Ph×eHhP]FH×iYHDOki×P[×O]]MFYPW[H[×CHiDOhPWqH[¹Ø

H× ]lFikH× ;;[× FH× ]eeHhqY;XkH× ;;[NHkh]xH[× kHhkP;PhH×Y;NH[× CPW× 6P[kHhirPWX× N;;[× kHhlN× k]k× ][NHqHHh× ‚•
ZPYW]H[× W;hH[× NHYHFH[´× OHk× w]NH[;;ZFH× "YPN]DHH[× kPWFq;X¹× 
PW× 6P[kHhirPWX× ][kChHXH[× Y;NH[× lPk× OHk
C]qH[ikH×FHHY×q;[×OHk×q]]h;MN;;[FH×�hPWk×H[×OHk×][FHhikH×FHHY×q;[×OHk×/HhkP;Ph³×�h×][kChHHXk×OPHhF]]h×w]½[
‚•×k]k×ƒ•×ZPYW]H[×W;hH[×NH]Y]NPiDOH×NHiDOPHFH[Pi¹
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�[×OHk×"YPN]DHH[×OHHMk×FH×wHH×wPDO×k]k×]qHh×6P[kHhirPWX×lPkNHChHPF×H[×rHhF×Hh×HHhik×HH[×{W[X]hhHYPNH´×NhPWwH
w;[FY;;N×[HHhNHYHNF×P[×HH[×[]N×][FPHeH×wHH×Æ×FH×wN[¹Ø Ç´×NHq]YNF×F]]h×HH[×qHkkH×XYHP´×FPH
;MNHwHk× rHhF× P[× HH[× FPHeHhH× wHH¹× 
HwH× Ø q]hZk× HH[× N]HFH× Nh][Fik]M× q]]h× FH× M;ChPD;NH× q;[
C;XikH[H[¹× �[× OHk× OPHh]e× q]YNH[FH× kHhkP;PhH× �P]DHH[× kPWFq;X× CHq][F× 6P[kHhirPWX× wPDO× ]e× FH× NhH[i× kliiH[
Y;[F× H[× wHH¹× :]× [l× H[× F;[× ]qHhie]HYFH× 6P[kHhirPWX´×H[× rHhFH[× Hh× w;[FH[× H[× M]iiPHYhPWXH× XYHPH[
[HHhNHYHNF´× F;[× rHHh× kh]X× FH× wHH× wPDO× kHhlN× H[× qPHY× 6P[kHhirPWX× Fh]]N´× H[× q][F× Hh]iPH× eY;;ki¹× �[× OHk
;YNHZHH[× wPW[× Hh× kPWFH[i× OHk× �P]DHH[× kPWFq;X× Æ•‚× k]k× „× ZPYW]H[× W;;h× NHYHFH[Ç× XYHPH[× ;MNHwHk´× FPH× ]]X× w;[F
Xl[[H[× CHq;kkH[¹× 
HwH× XYHPH[× wPW[× CPW× XH[[Hhi× CHXH[F× ]Z× FH× M]iiPHYP[O]lF¹× "¹;¹× O;;PH[k;[FH[× lPk× OHk
�P]DHH[×kPWFq;X×rHhFH[×hHNHYZ;kPN×P[×CHHXCHFFP[NH[×;;[NHkh]xH[¹× �;NH[× lPk×OHk×W][NikH×/HhkP;Ph×kPWFq;X
*YP]DHH[´× „× k]× •´„× ZPYW]H[× W;;h× NHYHFH[´× X]ZH[× CPW×6P[kHhirPWX× [PHk× q]]h¹× 6P[kHhirPWX× Y;N× k]H[× C]qH[
wHH[PqH;l´×H[×Pi×F;k×iP[FiFPH[×]]X×NHCYHqH[×F;[XwPW×FH×O]NHhH×YPNNP[N×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l¹
6HY× YPNNH[× Hh× CPW× �PHqHYFH´Ø w]½[× €ƒ× XPY]ZHkHhi× []]hFrHikHYPWX× q;[× 6P[kHhirPWX´× eYP]DH[H× w;[FH[× ;;[× FH
]eeHhqY;XkH¹×
H×XlikYPW[×r;i×Fli×[]N×rHY×[;CPW¹

Y;;N×q;[×-;klZ
qHkkH× XYHP
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H× M]k]× hHDOki× Pi× HH[× DY]iHÊle× q;[× FH× Nh]HqH¹H× C]qH[ikH× krHH
kHhh;iiH[× CHik;;[× lPk× YPDOkNHXYHlhF× FHXw;[F× H[× XHPYHHZ¹× 
H
][FHhikH× krHH× kHhh;iiH[× CHik;;[× lPk× ]YPN]DH[H× XYHP´× FPH× q]]h× FH
M;ChPD;NH×q;[×C;XikH[H[×r]hFk×;MNHNh;qH[¹

�H[× ;;[k;Y× [;kllhYPWXH× ][kiYlPkP[NH[× Pi× kH× qP[FH[× P[
ClPkH[C]DOkH[× q;[× ZH;[FHhi× P[× FH× 
]qH[× .YP[NH
NHYHNH[× P[× OHk× .kHZHhFP[XC]i× P[× FH× CllhkiDO;e

hP[XOHlh[H¹×
HwH×Y]X;kPH×r;i×HH[i×HH[×hPWXH×qP[FeY;;ki
q]]h× ]YPN]DH[H× M]iiPHYH[´× H[× Pi× CHiDOhHqH[× P[× HH[× |P[X
;;[k;Y× ÆiHZPÊÇ× rHkH[iDO;eeHYPWXH× ;hkPXHYH[´× Z;;h× Pi× [l
[PHk×ZHHh×k]HN;[XHYPWX¹
"e× HH[× ;;[k;Y× ;[FHhH× eY;;kiH[× X]ZH[× FH× ]YPN]DH[H× Y;NH[× k]k× wHHh× FPDOk× ;;[× OHk× ]eeHhqY;X¹× 
Pk× Pi
CPWq]]hCHHYF×OHk×NHq;Y×h][F]Z×FH×�hH[irHN×[;CPW×FH×NhH[ie;YH[×†…‚×k]k×†…„×P[×FH×CllhkiDO;e×6]]YF×P[
OHk× ZHHik× wlPFHYPWXH× H[× O]]NikH× el[k× Æ„•Z× ã �*Ç× q;[× FH× NHZHH[kH× 6P[kHhirPWX¹× �[× iDO]][NHZ;;XkH
NhHeeHYi×X;[×ZH[×OPHh×FH×]YPN]DH[H×XYHP×;;[khHxH[¹

�[× HH[× Nh]]k× NHCPHF× h][F× 6P[kHhirPWX× CHqP[FH[× kHhkP;PhH
Y;NH[× lPk× OHk× "YPN]DHH[× kPWFq;X× wPDO× k]k× qY;X× ][FHh× OHk
Z;;PqHYF¹× �HHik;Y× wPW[× FHwH× Y;NH[× CHFHXk× F]]h× HH[
Fl[[H× C]FHZY;;N× q;[× Xr;hk;PhH× ]lFHhF]Z¹× 
H

Ø r]hFk× []N× ikHHFi× NHChlPXk× P[× FH
C;XikH[H[P[FlikhPH¹×6H×CHNP[[H[×][wH×k]DOk×F;[×]]X×]e
FH× 5hHHO]hikrHN´× r;;h× wPDO× ‚XZ× kH[× wlPFrHikH[× q;[× FH
6P[kHhirPWXiH×F]heiXHh[´×FH×XYHPNh]HqH×¼
H×5YPWk¼×CHqP[Fk¹

HwH× Nh]HqH× Y;;k× wPDO× [PHk× w]× Z]]P× CHXPWXH[× ;Yi× FH
.PCHYD]ÊNh]HqH´× Z;;h× X]ZH[FH× q;[× 6P[kHhirPWX´× qY;X
q]]h× D;ZeP[N× 5hHHO]hik´× CHNP[k× HH[× r;[FHYe;F× ;;[× FH
hHDOkHhX;[k¹× 
PW× OHk× CHNP[× q;[× OHk× e;F× Xl[[H[× rH× HH[

Xl[ikZ;kPNH×OHlqHY×CHXYPZZH[×Æ[PHk×q]]h×ZH[iH[×FPH×iYHDOk×kHh×CHH[×wPW[Ç¹×
H×k]e×q;[×FH×OHlqHY×CPHFk×HH[
Mh;;P×lPkwPDOk×]qHh×FH×XYHPNh]HqH´×q]]h;Y×r;[[HHh×FH×qHNHk;kPH×[]N×CY;FHhY]]i×Pi¹× �[×FH×Nh]HqH´×][FHh×HH[
Fl[[H×Xr;hk;PhH×CHFHXXP[N×q;[×XHPYHHZ´×CHqP[Fk×wPDO×HH[×w;[FPNH×XYHP×H[×F;;h][FHh×HH[×qHkkH×Nh]H[ÊNhPWiÊ
CY;lrH×XYHP¹×
H×qHhO]lFP[N×kliiH[×FH×XYHPi]]hkH[×Pi×q;[×CHY;[N×q]]h×FH×XYHlh×q;[×FH×C;XikHH[¹×
H×Nh]HqH
Pi× HP[F× •••€× lPk× CHFhPWM× NH[]ZH[× H[× w;Y× lPkHP[FHYPWX× q]YY]eH[× ZHk× r;kHh× H[× CHNh]HPF× h;XH[´× r;;hF]]h× FH
kHhkP;PhH×XYHP×lPk×OHk×wPDOk×w;Y×qHhFrPW[H[¹

]YPN]DH[H× XYHP
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�[× MHPkH´× wlYYH[× rH× ]e× FH× O]NHhH× FHYH[× q;[× "]ikÊ HFHhY;[Fi× eY;kH;l× CPW× OHk× Nh;qH[× P[× FH× klP[× ]M× CPW× OHk
NHChlPX× q;[× HH[× HH[q]lFPNH× O;[FC]]h× q]]h× OHk× wHkkH[× q;[× e;YH[× ;Y× ]YPN]DH[H× XYHP× kHNH[X]ZH[¹× 
Pk× Pi
q]]h;Y×P[×FH×CllhkiDO;eeH[×6]]YF´×�HFF]´×�H[sHY×H[×
hP[XOHlh[H×OHk×NHq;Y¹×�[×FHYH[×q;[×�]kklZ´×-;klZ
H[×�leeHY×CHqP[FH[×wPDO×WlPik×hHY;kPHM×qHHY×ZHi]w]TiDOH×Y;NH[×FPhHDk×][FHh×FH×Xr;hk;PhH×CHFHXXP[N¹×Ø

�;NH[× lPk× OHk× W][NikH× kHhkP;PhH× kPWFq;X´× OHk× *YP]DHH[´× X]ZH[× ;YYHH[× qHhFHh× [;;h× OHk× rHikH[´× ClPkH[Ø FH
NHZHH[kH× 6P[kHhirPWXØ q]]h¹× �H[× CHXH[FH× ][kiYlPkP[N×Pi× kH× qP[FH[× hlPZ× II[× XPY]ZHkHh× kH[× ]]ikH[× q;[× OHk
ik;kP][×�PHqHYFH×Y;[Ni×FH×ie]]hrHNP[i[PWFP[N¹×�Hk×CHkhHMk×OPHh×PHki×NHHYNh]H[H×w;[FH[´×FPH×NHH[×M]iiPHYH[
CHq;kkH[¹×�Hk×*YP]DHH[×N;;k×[;×•´„×ZPYW]H[×]qHh×P[×FH×W][NikH×eHhP]FH´×[Y¹×OHk×�r;hk;Ph¹


]qH[×.YP[NH×kH[×]]ikH[×q;[×FH×�lPkP[XChlN×P[×FH× ‚€ˆ¹×"e
FH×hHDOkHh]HqHh×Pi×OHk×eh]{HY×q;[×HH[×C]YYH×Hi×kH×wPH[¹×�;[Ni
FH× 
]qH[× .YP[NH× X]ZH[× FPqHhiH× ][kiYlPkP[NH[× q;[× kHhkP;PhH
H[×]]X×ZHi]w]TiDOH×Y;NH[×q]]h¹Ø

�Y]iH×le×q;[×HH[×Z]NHYPWXH×/HhkP;PhÊZP]DH[H×XYHP´×FPH×C]qH[
FH×r;kHhiePHNHY×q;[×FH×
]qH[×.YP[NH×NYPZZH[F×H[×F][XHh
;MikHHXk× ÆFHwH× M]k]´× kH[× ]]ikH[× q;[× FH× �lPkP[XChlN´× Pi× CPW
Y;NH×r;kHhik;[F×NHZ;;XkÇ¹

5HhZ]HFHYPWX×CHqP[FH[×wPDO×XYHP[H×[;kllhYPWXH×][kiYlPkP[NH[×q;[× ]YPN]DH[H×H[×ZP]DH[H×Y;NH[×P[×FH× 
]qH[
.YP[NH× ikh]]Z;Mr;;hki× q;[× FH× .kHZHhFP[XChlN´× Z;;h× qHNHk;kPH´× ZH[iHYPWXH× P[NhHeH[× P[× FH× CHHXY]]e´× H[
i]Zi×NHChHXXPNH×k]HN;[XHYPWXOHPF×Z;XH[×FHwH×Y]X;kPHi×ZP[FHh×P[kHhHii;[k¹


H×W][NHhH×ZP]DH[H×Y;NH[×YPNNH[×q]]h[;ZHYPWX×kH[×rHikH[×q;[×OHk×F]he×6P[kHhirPWX´×;;[×FH×]]ikwPWFH×wPW[
rHP[PN×]M×NHH[×Y;NH[× lPk×OHk× �P]DHH[×kPWFq;X×;MNHwHk´×F;[× rHY×wPW[×FHwH×Y;NH[×NHKh]FHHhF¹× �Hk× [;ZH×P[
FHYH[×q;[×FH×CllhkiDO;eeH[×�]hYH×H[×�PikH×X;[×FH×ZP]DH[H×XYHP×FPDOkCPW×OHk×Z;;PqHYF×YPNNH[¹×�]HrHY×P[
FH× ][FPHeH× ][FHhNh][F× ;;[rHwPN´× wPW[× [;kllhYPWXH× ][kiYlPkP[NH[× q;[× �P]DHH[ÊY;NH[× iDO;;hi¹
5HhZHYFH[ir;;hFPN×Pi×OHk×Y;[FN]HF×�]kZ;[i×;;[×FH×�] kZ;[irHN×P[×FH×CllhkiDO;e×�PikH¹×�;NH[×lPk×OHk
�P]DHH[× kPWFq;X× X]ZH[× OPHh× ][FPHe× q]]h× H[× wPW[× CHXH[F× CPW× e;YH][k]Y]NH[× H[× ;[FHhH× NHT[kHhHiiHHhFH[
q;[rHNH× OHk× ]eNh;qH[× H[× OHk× lPkwHqH[× q;[× Nh]kH× O]HqHHYOHFH[× M]iiPHYH[× kliiH[× €ˆ…‡× H[× •••ƒ¹× 
H
M]iiPHYH[× wPW[× NHq][FH[× P[× HH[× €„× ZPYW]H[× W;;h× ]lFH× Y;;N× w;[FPNH× XYHP× ]e× HH[× FPHekH× q;[× ‚× k]k× ƒ× ZHkHh
][FHh× OHk× Z;;PqHYF¹× "e× OHk× Y;[FN]HF× �]kZ;[i× ik;;k× [l× HH[× × ÆNH]eH[F× ;ehPY× k]k
]Xk]CHhÇ´×r;;hP[×HH[×qHhw;ZHYP[N×q;[×Y]X;;Y×NHq][FH[×M]iiPHYH[×q;Yk×kH×CHr][FHhH[´×w];Yi×krHHXYHeePNH
iDOHYeH[´× iY;XXH[´× wHHKNHYi´× X]h;YH[´× O;;PH[k;[FH[×H[× FHYH[× q;[× qPiiH[¹× 
lPkH[× OHk× DH[khlZ× Pi× HH[
qHhw;ZHYP[N×q;[× ØkH×wPH[¹

P[M]hZ;kPHDH[khlZ

wrHhMikH[H[
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�,�-�V�W�L�M�G�H�Q

�[×FH×�r;hk;Ph×eHhP]FH×OHCCH[×ZHHh×F;[×krP[kPN×PWikPWFH[×ÆNY;DP;YH[Ç×eY;;kiNHq][FH[´×Z;;h×q;[×iYHDOki×FH
Y;;kikH× FhPH× PWikPWFH[× Xl[[H[× rH× []N× ie]hH[× P[× OHk× HFHhY;[FiH× Y;[FiDO;e× kHhlNqP[FH[¹× �HFlhH[FH× FH
PWikPWFH[×Y;N×FH×NHZPFFHYFH×W;;hkHZeHh;kllh×P[×][wH×ikhHXH[×„×k]k×€•×��×Y;NHh×F;[×[l×OHk×NHq;Y×Pi¹×"[F;[Xi
F;k× rH× iehHXH[× ]qHh× PWikPWFH[´× CHhHPXkH× OHk× Y;[FPWi× P[× iYHDOki× krHH× NHq;YYH[×  HFHhY;[F¹× 
H× ]e× krHH× [;
Y;;kikH×PWikPWF×Æ ×NH[]HZFÇ×CHFHXkH×iYHDOki×OHk×lPkHhikH×[]]hFH[×q;[×  HFHhY;[F×ZHk×PWi¹× 
H×PWiX;e
q;[×FH×q]]hY;;kiH×PWikPWF×Æ Ç×Xr;Z×k]k×FH×YPW[×�;;hYHZÊ0khHDOkÊ PWZHNH[Ê
oiiHYF]hM×H[×CHhHPXkH×Fli
[]N×[Hk×6P[kHhirPWX´×kHhrPWY×FH×Y;;kikH×PWikPWF×Æ Ç× HFHhY;[F×[PHk×CHhHPXkH´×Z;;h×OHk× HFHhY;[FiH
Y;[FiDO;e×rHY×P[×HH[×qHNHk;kPHÊ;hZH×k]H[Fh;×qHh;[FHhFH¹×
H×PWikPWFH[×OHCCH[×P[× HFHhY;[F×;Yi×q]YNk×Ol[
ie]hH[×[;NHY;kH[³

�YikHhPH[
.;;YPH[

6HPDOiHYPH[


H× �r;hk;Ph× eHhP]FH× Æ•´„× ZPYW]H[× W;;h× NHYHFH[× k]k× [lÇ× Pi× FH× ZHHik× hHDH[kH× eHhP]FH× P[× FH× NH]Y]NPiDOH
NHiDOPHFH[Pi¹× �Hk× �r;hk;Ph× r]hFk× ]eNHFHHYF× P[× FH× *YHPik]DHH[× H[× �]Y]DHH[× kPWFq;XXH[¹× �HFlhH[FH× FH
q]]h;MN;;[FH×/HhkP;Ph×eHhP]FH×Pi×FH×NHZPFFHYFH×kHZeHh;kllh×P[×][wH×ikhHXH[×qHHY×O]NHh×F;[×[l×NHrHHik´
Z;;h×„×ZPYW]H[×W;;h×NHYHFH[×qP[N×HH[×kHZeHh;kllhF;YP[N×;;[´×FPH×wPDO×q]]hkwHkkH×P[×OHk×*YHPik]DHH[×kPWFq;X¹
�Hk×*YHPik]DHH[×r]hFk×NHXH[ZHhXk×F]]h×HH[×;MrPiiHYP[N×q;[×ZHHh×F;[×krP[kPN×X]lFH×ÆNY;DP;YH[Ç×H[×r;hZH
ÆP[kHhNY;DP;YHÇ× P[kHhq;YYH[¹× �[× HH[× Nh]]k× FHHY× q;[× HFHhY;[F× ;DDlZlYHHhFH[× NHFlhH[FH× FH× �r;hk;Ph
eHhP]FH×k]k×„••×ZHkHh×FPXXH×e;XXHkkH[×q;[×F]]h×hPqPHhH[×H[×wHH×;;[NHq]HhF×w;[F×H[×XYHP¹×
H×iZHYkr;kHhÊ
H[×hPqPHh;MwHkkP[NH[×;MX]ZikPN×q;[×wlPFHYPWXH×

Ø kh;[iM]hZHHhFH× OHk×
´× FPH× NHFlhH[FH× FH× �r;hk;Ph× eHhP]FH× ikHHFi× qHhFHh× [;;h× OHk× []]hFH[× H[

rHikH[×rHhF×lPkNHC]lrF¹×�DOkHh×OHk×hHY;kPHM×O]]N×NHYHNH[×"]ikÊ HFHhY;[Fi×eY;kH;l×Y;N×;;[×FH×h;[FH[
q;[× FH× Nh]kH× hPqPHhikHYiHYi× H[× P[× OHk× 6P[kHhirPWXiH× wPW[× hHY;kPHM× rHP[PN× hPqPHhiHFPZH[kH[× ;MNHwHk× H[× k¹N¹q¹
Hh]iPH×CHr;;hF×NHCYHqH[¹Ø

Æq]]hY]eHhi×q;[×FH×OlPFPNH×-PW[×H[×�;;iÇ×H[×]]ikHYPWXH×hPqPHhH[
Æ�hPF;[]i× H[× q]]hY]eHhi× q;[× FH× OlPFPNH× �YCH´× �HZi× H[× 6HwHhÇ Nh]]kikH× FHHY× q;[
 HFHhY;[F× P[× HH[× hPqPHhH[FHYk;

�[×  HFHhY;[F× Xl[[H[× rH× FH× ;MrPiiHYP[N× q;[× X]lFHhH× H[× r;hZHhH× P[kHhq;YYH[× P[× FH× �r;hk;Ph× eHhP]FH
OHhXH[[H[× ;;[× FH× NHq][FH[× iklPMZHHYX]hhHYi× P[× FH× ]eHH[q]YNH[FH× Xr;hk;PhH× ;MwHkkP[NH[¹× :]× wPW[
;MwHkkP[NH[×ZHk×qHHY×iklPMZHHY×q;[×CHhXH[C]ZH[×P[FPD;kPHM×q]]h×HH[×X]lFHh×P[kHhq;Y×H[×iklPMZHHY×q;[
HPXH[×H[×PHeH[×q]]h×HH[×r;hZHh×P[kHhq;Y¹

�H[× qHhCHkHhP[N× q;[× OHk× XYPZ;;k× wHkkH× ][NHqHHh× €•¹•••× W;;h× NHYHFH[× P[´× F;;hZHH× r]hFk× OHk× OlPFPNH
NH]Y]NPiDOH× kPWFq;X× �]Y]DHH[× ;;[NHq;[NH[¹× �HYHPFHYPWX× h;;XkH× OHk× qHNHk;kPHFHX× NHiY]kH[´× CHN][

´ØH[×Xr;Z×Hh×HH[×HP[F× ;;[×OHk× ]er;;PH[×q;[× Ø lPkØ FH×e]]Yr]HikPW[× q;[× OHk× X]lFH× Y;;kÊ
*YHPik]DHH[¹×/HNH[r]]hFPN×r]hFk×Hh×]]X×[]N×rHY×q;[×HH[×�[kh]e]DHH[×kPWFq;X×NHieh]XH[´×F;k×]ZikhHHXi
€‡••× CHN][[H[× Pi´× H[× r]hFk× NHXH[ZHhXk× F]]h× ZH[iHYPWXH× ;DkPqPkHPkH[× ZHk× NHq]YNH[× q]]h× OHk× XYPZ;;k× H[
ZPYPHl¹×�DOkHh×FH×ZH[i×;Yi×M;Dk]h×FPH×OHk×[;kllhYPWX×Y;[FiDO;e×qHh;[FHhk´×CHik;;k×;Y×q;[×qHh×q^^h×€‡••¹×
H
ZH[i× CHT[qY]HFk× [PHk× ;YYHH[× OHk× Y;[FiDO;e´× Z;;h× ]]X× CHe;;YFH× NH]Y]NPiDOH× eh]DHiiH[´× w];Yi
CPWq]]hCHHYF× FH× CHFPWXP[N× q;[× hPqPHhH[× OHk× eh]DHi× q;[× ]qHhikh]ZP[NH[× H[× iHFPZH[k;kPH× q]YYHFPN× OHHMk
qHh;[FHhF¹× 6H× wlYYH[× Y;kHh× wPH[× F;k× FH× qh]HNH× ZH[i×]]X× P[× OHk× 6P[kHhirPWXiH× Y;[FiDO;e× ie]hH[× OHHMk
;DOkHh×NHY;kH[¹

qHH[q]hZP[N w;[F
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-PqPHhH[×qHh;[FHhFH[×Ol[×Y]]e×q;[×wlPFÊ[]]hF×[;;h×]]ikÊrHik×Æ-PW[×H[×�;;iÇØ
�h]kH× XHPH[× rHhFH[× ;;[NHq]HhF× P[× H[× ]e× FH× iDOlPqH[FH× PWiZ;ii;× ÆFH× Ol[HCHF× C]lrHhi× Z;;XkH[
F;;h×Y;kHh×F;[XC;;h×NHChlPX×q;[Ç
.DOlPqH[FH×PWiZ;ii;½i×qHhZ;;YFH[×FH×][FHhNh][F×H[×q]hZFH[× XHPYHHZ

× rHhFH[× ]eNHFlrF× F]]h× rHNw;XXH[FH× H[× q]]hkCHrHNH[FH × PWiZ;ii;½i× P[× HH[× w;DOkH
][FHhNh][F×Æw];Yi×FH×5HYlrH×h;[FÇ
.klrr;YYH[


Hik;;[FH×F;YH[×rHhFH[×FPHeHh×lPkNHiDOllhF×F]]h×PWiY]CCH[×Æw];Yi×OHk×F;Y×q;[×FH×��iiHYÇ
�]iiH×Nh][F×qHhik]]M×H[× ie]HYFH×rHN×F]]h×OHk×NHChHX×;;[×qHNHk;kPH×H[×;YFli×rHhFH[×

×NHq]hZF
FHXw;[FH[

H[×Y`ii

PHeH× ×rHhFH[×lPkNHiDOllhF×][FHh×FH×PWiX;eiZHYkr;kHhNHlYH[
:N[¹× ×][kik][FH[×]e×FH×h;[FH[×q;[×OHk×O]NHh×NHYHNH[×Y;[F´×][FHhZHHh×]e×FH
iklrr;YYH[

Hh]iPHÊ×]MØFh]]NF;YH[


H×wHHiePHNHY×ikHHN×H[×F;;YFH×k;YY]wH×Z;YH[×ZHk×kPH[k;YYH[×ZHkHhi×O]]NkHqHhiDOPY´×r;;hF]]h×Y;[F
ZHk× H[PNH× hHNHYZ;;k× qHhFh][X× H[× Fh]]NqPHY´× r;k× q]]h;Y× P[× rHikÊ× H[× []]hFÊ HFHhY;[F× k]k
qHH[q]hZP[N×H[×FH×;MrPiiHYP[N×q;[×wHHÊH[×hPqPHhXYHPY;NH[×YHPFFH


H×PWikPWFH[×P[×OHk×�r;hk;Ph×rHhFH[×qHh]]hw;;Xk×F]]h×eHhP]FPHXH×qHh;[FHhP[NH[×P[×FH×;Mik;[F×H[×e]iPkPH
q;[× FH× ;;hFH× k¹]¹q¹× FH× w][¹× �[× X]lFH× eHhP]FHi× O]]ekH[× wPDO× H[]hZH× Z;ii;Ôi× i[HHlr× ]e× P[×  ]]hFÊ
�lh]e;´×FPH×lPkHP[FHYPWX×P[×HH[×FPX×PWie;XXHk×qHh;[FHhFH[¹×
]]h×OHk×H[]hZH×NHrPDOk×q;[×OHk×XPY]ZHkHhi
FPXXH× e;XXHk× iDO]]M× OHk× PWiMh][k× q;[lPk×  ]]hFÊ�lh]e;× hPDOkP[N× wlPFH[× ZHk× HH[× NHZPFFHYFH× i[HYOHPF
q;[× ][NHqHHh× €••Z¿W;;h¹× 5]]hkFlhH[F× Xr;Z× iZHYkr;kHh × qhPW× w]rHY× F]]h× OHk× iZHYkH[× q;[× PWi× ;;[× OHk
Mh][k× ;Yi× P[× FH× w]]Y× q;[× FH× NYHkiWHh¹× 
Pk× iZHYkr;kHh× q]hZFH× ZHhH[× H[× hPqPHhH[× Y;[Ni× OHk× PWiMh][k¹× 
H
i[HYOHFH[×q;[×FH×PWiikh]ZH[×CP[[H[×OHk×Y;[FPWi×Æ]M×NYHkiWHhÇ×q;hPHHhFH[´×Hh×r;i× ieh;XH×q;[× [;NH[]HN
[PHk×CHrHNH[F´×wN[¹×ÑF]]F×PWiÒ´×H[×PWi×F;k×P[×kPH[k;YYH[×XPY]ZHkHhi×ChHFH×C;[H[×ØZHk×qHYH×XPY]ZHkHhi×eHh
W;;h×wlPFr;;hki×ikh]]ZFH¹×�H[×MH[]ZHH[×F;k×[l×[]N×P[×�h]H[Y;[F×H[×�[k;hDkPD;×r]hFk×r;;hNH[]ZH[¹
�h×Pi×HH[×kOH]hPH´×F;k×OHk×Nh]kH×iZHYkr;kHhF;Y×CPW×6P[kHhirPWX×ÆwPH×OPHh][FHh×CPW×¼-HYPKM¼Ç×NHq]hZF×Pi×]e
FH×NhH[i×kliiH[×F]]F×PWi×kH[×rHikH[×q;[×FH×YPW[×�;YkH[×Ê×�h]H[Y]×H[×CHrHNH[F×PWi×kH[×]]ikH[×q;[×FPH
YPW[¹×�H[×;YkHh[;kPHqH×kOH]hPH×Pi´×F;k×FH×iZHYkr;kHhkl[[HY×HH[×;Y×CHik;;[F×wPWF;Y×q;[×FH×]HhÊ-PW[×q]YNFH¹

�[×FH×�r;hk;Ph×eHhP]FH×rHhF×OHk×OlPFPNH× HFHhY;[Fi×Y;[FiDO;e×NHq]hZF×H[×[PHk×P[×FH×Y;;kikH×eY;;ki×F]]h
FH× ZH[i¹× 
;[XwPW× FH× hHY;kPHM× O]NH× YPNNP[N× ]e× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l× rHhFH[× P[× FH× ]ZNHqP[N× q;[
6P[kHhirPWX× NHH[× wHHÊ× H[× hPqPHhXYHP× ;MNHwHk× NHFlhH[FH× FH× �r;hk;Ph× eHhP]FH¹× �[kHNH[FHHY´× FH× hPqPHhH[
ikh]]ZFH[× OPHh× q;[× ]]ik× ÆO]]NÇ× [;;h× rHik× ÆY;;NÇ× H[×OHk× qHhrHHhFH× H[× ZHHNHq]HhFH× kHhkP;PhH× H[
ZHi]w]TiDOH× C]FHZZ;kHhP;;Y× rHhF× ;Yi× XYHP× H[× w;[F× qHhFHh× [;;h× OHk× rHikH[× rHHh× ;DOkHhNHY;kH[´× H[
q]hZFH×F;;h×ØFPXXH×ØY;NH[×]e×ØFH×ØkHhkP;PhH×Ø][FHhNh][F¹×Ø×�[×6P[kHhirPWX×ØrHhFH[×ØHh×Fli×ØNHH[×FPXXH×Y;NH[
ØiHFPZH[k×NHFlhH[FH×FH×�r;hk;Ph×eHhP]FH×]qHh×FH×kHhkP;PhH×H[×ZHi]w]TiDOH×][FHhNh][F×NHFh;eHHhF¹× 
H
PWikPWFH[× F;;hH[kHNH[× OHCCH[× rHY× FPHeH× ie]hH[× ;DOkHhNHY;kH[× P[× FH× hHY;kPHM× O;hFH× ][FHhNh][F´× H[× FHwH
OHCCH[× P[× D]ZCP[;kPH× ZHk× hHYPDkH[× q;[× OHk× kHhkP;PhH× hHYPKM´× H[× [;kllhYPWX× FH× ZH[iHYPWXH× ;DkPqPkHPkH[´×FH
OlPFPNH× 6P[kHhirPWXiH× Y;[FiDO;eiD][k]lhH[× NHq]hZF¹×�Hk× hHYPKM´× NHC]HkiHHhF× F]]h× FH× NYHkiWHhi× H[
iZHYkr;kHhikh]ZH[× lPk× FH× Xr;hk;PhH× PWikPWFH[´× r]hFk× iYHDOki× eY;;kiHYPWX× CHFHXk× F]]h× Fl[[H× Y;NH[× q;[
CHHX¿hPqPHhiHFPZH[k´× FHXw;[F´× qHH[× H[× OlZli´× NHq]hZF× P[× OHk× W][NikH× FHHY× q;[× OHk× �r;hk;Ph× eHhP]FH´
w]F;k×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[×OPHh×H[×F;;h×wHYMi×;;[×FH×]eeHhqY;XkH×X]ZH[¹Ø
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�[×OHk×W][NikH×FHHY×q;[×FH×/HhkP;Ph×eHhP]FH×H[×P[×FH×�r;hk;Ph×eHhP]FH´×q]]hF;k×FH×][i×CHXH[FH×FhPH×PWikPWFH[
eY;;ki× q][FH[´× ikh]]ZFH× FH× hHli;DOkPNH× hPqPHh× Ø qP;×OHk× FHikPWFi× Fh]]N× YPNNH[FH
"]ikwHHNHCPHF× [;;h× FH× wPDO× []N× ][krPXXHYH[FH×  ]]hFwHH¹× �PNH[YPWX× Xl[[H[× rH× FHwH× hPqPHh× CHiDO]lrH[
;Yi×HH[×D]ZeYHs×q;[×hPqPHhH[ikHYiHYi´×F;k× iZHYkr;kHhikh]ZH[×X]ZH[FH× lPk× .D;[FP[;qPK×H[×hPqPHhH[´×w];Yi
FH× �YCH× H[× FH× 6HwHh´× X]ZH[FH× lPk× OHk× 
lPkiH× �PFFHYNHCHhNkH´× ]Zq;kkH¹× /H[× NHq]YNH× q;[× ]ehlXXH[FH
NYHkiWHhi× q;[lPk× OHk× []]hFH[× qHh;[FHhFH× FH× Y]]e× q;[× OHk× hPqPHhH[ikHYiHY´× H[× OHHMk× OHk× ikh]]ZNHCPHF× ]]Pk
FHYH[× q;[×  ]]hFÊ× H[× "]ikÊ HFHhY;[F× CHFHXk¹× �;[N× q]]hF;k× OHk× PWi× kPWFH[i× FH× q]]hY;;kikH× Æ.;;YPH[Ç
PWikPWFØwrHhMikH[H[×lPk×.D;[FP[;qPK×ZHHq]HhFH´×OHCCH[×FH×�hPF;[]i×H[×wPWhPqPHhH[×F;;hq;[×;Y×wrHhMikH[H[×P[
FhPW{Wi× [;;h×  ]]hFÊ× H[× �PFFH[Ê HFHhY;[F× ZHHNHq]HhF¹× �DOkHhNHY;kH[× �hPF;[]i× wrHhMikH[H[´× FPH
;;[NHq]HhF×rHhFH[×q;[lPk×.D;[FP[;qPK×H[×OHk×
lPkiH×�PFFHYNHCHhNkH´×wPW[×Y;kHh×[;;h×][wH×hHNP]×qHheY;;kik
F]]h×OHk×iDOlPqH[FH×.;;YPH[×Y;[FPWi¹×"[FHh×P[qY]HF×q;[×FH×PWikPWFH[×H[×qHhNYHkiWHhP[N×q;[×.D;[FP[;qPK×Pi×FH
�hPF;[]i×q]]h×OHk×P[khHFH[×q;[×FH×Y;;kikH×FhPH×PWikPWFH[×]eNHO]lFH[×kH×CHik;;[¹

�hPF;[]i× lPk× �;eY;[F

�Hk× PWi× q;[× FH× ]e× krHH× [;× Y;;kikH× PWikPWF× Æ�YikHhPH[´× ƒ†•¹•••× k]k× ƒ••¹••× W;;h× NHYHFH[Ç× OHHMk×  ]]hFÊ
 HFHhY;[F×CHhHPXk´×Z;;h×hHPXkH×[PHk×k]k×OHk×6P[kHhirPWXiH¹× ;×OHk×�YikHhPH[×w]hNFH[×hPqPHhH[×lPk×OHk×wlPFH[
H[× OHk× ]]ikH[× q]]h× NhP[F× H[× w;[F× ;MwHkkP[NH[× h][F]Z× 6P[kHhirPWX¹× �Hk× ikh]]ZNHCPHF× q;[× FH× -PW[× hHPXkH
ZP[ikH[i× k]k× FH× YPW[× �;YkH[× Ê× �YZHY]´× H[× OHHMk× kPWFH[i× ]qHhikh]ZP[NH[× CPW× 6P[kHhirPWX× NhP[F× H[× w;[F
;DOkHhNHY;kH[¹× "]X× hPqPHhH[× lPk× OHk× 
lPkiH× ;DOkHhY;[F´× C]NH[´× NHFr][NH[× F]]h× FH× [;;h× OHk× wlPFH[
]eiDOlPqH[FH×�YikHhPH[×PWiZ;ii;´×[;;h×OHk×rHikH[×]Z×H[×YPHkH[×P[×"]ikÊ HFHhY;[F×w;[F×H[×NhP[F×;DOkHh¹×�[
OHk×]lFikH×FHHY×q;[×OHk×*YHPik]DHH[×kPWFq;X×OHHMk×FH×-PW[×Æ]M×HH[×wPWhPqPHh×F;;hq;[Ç×HH[×k]k×€•Z×FPXXH×Y;;N
NhP[F×;DOkHhNHY;kH[×P[×HH[×H[XHYH×XPY]ZHkHhi×ChHFH×ikh]]X´×FPH×Y]]ek×q;[×OHk×
lPkiH×6HwHY´×qP;×�;YkH[×[;;h
�PCHhNH[¹× 
HwH× ikh]]X× q]hZk× FH× rHikHYPWXH× h;[F× q;[×OHk× "]ikÊ HFHhY;[Fi× eY;kH;l¹× "e× FPqHhiH× eY;;kiH[
r]hFk×FH×Y;;N×;MNHNh;qH[×q]]h×NhP[FÊ×H[×w;[FrP[[P[N¹


H× ikh]]X×q;[×NhP[F×H[×w;[F×Y;[Ni×FH×h;[F×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×r]hFk×]]X×rHY×;Yi×HH[
hPqPHhkHhh;i× q;[× FH× -PW[× CHiDO]lrF¹× -PqPHhkHhh;iiH[× r]hFH[× NHq]hZF× F]]h× hPqPHhH[´× FPH× qHHY× NhP[F× H[
Nh]M× w;[F× ;DOkHhY;kH[¹× "[FHh× CHe;;YFH× NHrPWwPNFH× ]Zik;[FPNOHFH[´× CPWq]]hCHHYF× ]eOHy[N× q;[× FH
;;hFX]hik´× i[PWFk× FH× hPqPHh× wPDO× FPHeHh× P[¹× �PHhF]]h× ][kik;;k× HH[× O]NHh× NHYHNH[× qY;XkHØ CHFHXk× ZHk
ikH[H[´× NhP[F× H[× Nh]M× w;[F× k¹]¹q× FH× P[NHi[HFH[× hPqPHh´× OHk× wN[¹× hPqPHhkHhh;i¹× 
H× h;[F× q;[× OHk× "]ik
 HFHhY;[Fi× eY;kH;l× r;i× ]]hieh][XHYPWX× ZP[FHh× ikHPY×F;[× [l× OHk× NHq;Y× Pi¹× 
H× OlPFPNH× ikHPYH× OHYYP[N× Pi
qHh]]hw;;Xk× F]]h× OHk× P[i[PWFH[× q;[× FH× -PW[× Æ]M× HH[× Ê:× Y]eH[FH× wPWhPqPHh× F;;hq;[Ç´× FPH× HH[× O]NHh
NHYHNH[´×hHY;kPHM×Hh]iPH×CHikH[FPN×kHhh;i´×CHik;;[FH×lPk×Nh]M×w;[F´×NhP[F×H[×ikH[H[´×;DOkHhYPHk¹

�Hk×Y;[FPWi× lPk×FH×q]]hY;;kikH×PWikPWF×Æ.;;YPH[´× •ƒ•¹•••×k]k×€‚•¹•••×W;;h×NHYHFH[Ç×CHhHPXkH×6P[kHhirPWX×rHY¹
�HFlhH[FH×H[XHYH×FlPwH[FH[×W;hH[×rHhF×P[×OHk×�;;kÊ.;;YPH[´×kliiH[×€†•¹•••×H[×€ƒ•¹•••×W;;h×NHYHFH[´×OHk
6P[kHhirPWXiH×CHFHXk×F]]h×NYHkiWHhPWi¹×6P[kHhirPWX×Y;N×hHY;kPHM×FPDOkCPW×FH×wlPFHYPWXH×h;[F×q;[×FH×PWiX;e×H[
FH×FPXkH×q;[×OHk×PWi×Pi×OPHh×[PHk×ZHHh×F;[×H[XHYH×O][FHhFH[×ZHkHhi×NHrHHik×P[×FH×Y;;NikH×FHYH[×q;[×OHk
Y;[FiDO;e× ÆkHh× qHhNHYPWXP[N× FH× OlPFPNH× �h]H[Y;[FiH×PWiX;e× Pi× Nh]kH[FHHYi× •× k]k× ‚× XPY]ZHkHh× FPXÇ¹× 6;;h×]e
;[FHhH×eY;;kiH[×FH×PWiZ;ii;½i×NHiklrFH×OHlqHYi×OHCCH[×NHq]hZF´×Pi×F;k×CPW×6P[kHhirPWX×[PHk×OHk×NHq;Y¹
.klrr;YYH[× wPW[× NH;ii]DPHHhF× ZHk× CHrHNH[FH× PWik][NH[× ;;[× OHk× Mh][k× q;[× FH× PWiX;e´× FPH× H[PNiwP[i
rHNw;XXH[×H[×ik;N[HhH[×P[×HH[×w;DOkH×][FHhNh][F¹×
H×;DOkHhYPNNH[FH×PWiZ;ii;×CHrHHNk×qHhFHh×H[×Flrk
kHNH[× FH× ik;N[HhH[FH× PWik][NH[´× r;;hF]]h× FH× ][FHhNh][F× r]hFk× ]eNHiklrF× ;;[× FH× h;[FH[× q;[× FH
PWik][NH[¹×6;;h×iklrr;YYH[×wPW[×][kik;;[×qHhFHh×rHN×q;[×OHk×ZHHik×wlPFHYPWXH×PWiMh][k´×w];Yi×P[×/rH[kH´×Pi×Hh
ieh;XH× q;[× HH[× D]ZCP[;kPH× q;[× M;Dk]hH[× w];Yi× ]¹;¹× HH[× PWiMh][k× F;k× kPWFH[i× OHk× q]]hkCHrHNH[× [;;h× OHk
wlPFH[× H[PNH× kPWF× ik;N[HHhFH× H[× F;;h[;× rHHh× rHhF× q]]hkNHFlrF× kPWFH[i× HH[× eHhP]FH× q;[× qHhFHhH
;MX]HYP[N¹

�'�H���L�Q�Y�O�R�H�G���Y�D�Q���G�H���,�-�V�W�L�M�G�H�Q���L�Q���:�L�Q�W�H�U�V�Z�L�M�N

https://www.geowinterswijk.nl/


�,�-�V�W�L�M�G�H�Q�������.�Z�D�U�W�D�L�U�������.�H�Q�R�]�R�±�F�X�P�������*�H�R�O�R�J�L�H

‚…
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�Hk× OlPFPNH× ZPDh]ÊhHYPKM× P[× OHk× 6P[kHhirPWXiH× Pi× q]]h[;ZHYPWX× NHq]hZF× NHFlhH[FH× H[× [;× FH× q]]hY;;kikH
PWikPWF´×Z;;h×Pi×[PHk×qHh]]hw;;Xk×F]]h×FH×FlrH[FH×rHhXP[N×q;[×FH×PWiZ;ii;½i¹×5]]hF;k×FH×PWikPWFH[×P[kh;FH[´
OHHMk×OHk×Y;[FiDO;e×Hh×YPDOk×OHlqHYPN×lPkNHwPH[×H[×rHhF×OHk×F]]hi[HFH[×F]]h×H[XHYH×]]ikÊrHik×NHYHNH[
hPqPHhF;YH[¹×6P[kHhirPWX×H[×]ZNHqP[N×r;hH[×Fh]]N×NHq;YYH[´×H[×FH×hPqPHhH[×i[HFH[×wPDO×FPHeHh×P[×F]]hF;k
OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×Y;[Nw;;Z×]ZO]]N×Xr;Z×H[ ×OHk×O]]NkHqHhiDOPY×ZHk×FH×F;YH[FH×wHHiePHNHY
k]H[;Z¹× /PWFH[i× OHk× W][NikH× /HhkP;Ph× kPWFq;X× Æ*YP]DHH[Ç× Z][FFH[× FH× hPqPHhH[× FPhHDk× lPk× P[× FH×  ]]hFwHH´
r;;hq;[×FH×XlikYPW[×wPDO×[]N×qHHY×FPDOkHh×F;[×[l×CPW×6P[kHhirPWX×CHq][F¹×�HFlhH[FH×FH×�r;hk;Ph×eHhP]FH
F;;YFH× FH× wHHiePHNHY× qHhFHh× H[× qHhiDO]]M× FH× XlikYPW[× qHhFHh× [;;h× OHk× rHikH[¹× 
H× hPqPHhH[× rHhFH[
][FHhFHHY× q;[× FH× ikh]]ZNHCPHFH[× q;[× HHhik× FH× �hPF;[]i× H[× Y;kHh× FH× -PW[´× FPH× k]H[× []N× ZHHh× [;;h× OHk
[]]hFH[×ikh]]ZFH×H[×r;;hq;[×OHk×ikh]]ZNHCPHF×k]k×;; [×FH×h;[F×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×hHPXkH¹

H× .;;YPH[× PWiX;e× w;XkH× [PHk× ]M× [;lrHYPWXi× rHN× P[× FH× O;hFH× H[× rHP[PN× iZHYkr;kHh× F]]hY;kH[FH× kHhkP;PhH
][FHhNh][F´×r;;hF]]h×P[×FH×w]]Y×q;[×FH×PWiX;e×HH[×r;kHhhPWXH×XYHPPNH×¼NYPWY;;N¼×][kik][F¹×5HhZ]HFHYPWX×r;i
6P[kHhirPWX×]]X×[PHk×Y;[N×NH[]HN×;;[×OHk×PWiMh][k×]Z×iklrr;YYH[×]e×kH×FlrH[´×w];Yi×rHY×OHk×NHq;Y×r;i×P[
OHk×[;CPWH×�][kMHhY;[F×H[×.;YY;[F´×r;;h×FH×¼NYPWY;;N¼×ZP[FHh×;;[rHwPN×r;i×rHNH[i×FH×w;DOkHhH×H[×ZHHh
F]]hY;kH[FH× Xr;hk;PhH× ][FHhNh][F× H[× OHk× PWiMh][k× F;;hF]]h× ik;N[HHhFH¹× 
H× iDOlPqH[FH× PWiZ;ii;½i
iDOllhFH[×OHk×ehHÊNY;DP;YH×hHYPKM×P[×OHk×6P[kHhirPWXiH×rHY×;M´×O]HrHY×Hh×[]N×r;k×q;[×OHk×]]hieh][XHYPWXH
hHYPKM× P[× ;MNHiYHkH[× q]hZ× Pi× ]qHhNHCYHqH[× H[× P[× OHk× OlPFPNH× Y;[FiDO;e× F]]hiDOHZHhk¹× 
H× PWiX;e× CHr]]N
]qHh× FH× O;hFH× kHhkP;PhH× ][FHhNh][F´× iDOh;;ekH× FH× C]qH[Y;;N× ;M× H[× ZH[NFH× OHk× XYHP;DOkPNH× kHhkP;PhH
Z;kHhP;;Y× ZHk× ikH[H[× FPH× ;;[× FH× ][FHhX;[k× q;[× FH× PWiX;e× rHhFH[× ZHHNHq]HhF¹× �YFli× rHhF× FH
w]NH[;;ZFH×XHPYHHZ´×]]X×rHY×Nh][FZ]hH[H×NH[]HZF´×NHq]hZF¹×
HwH×XHPYHHZ×r]hFk×]e×qHYH×eY;;kiH[×P[
FH×][FHhNh][F×H[×;;[×FH×]eeHhqY;XkH×q;[×OHk×6P[kHhirPWXiH×;;[NHkh]xH[¹
�;[×FH×][FHhwPWFH×q;[×FH×.;;YPH[×PWiX;e×iZ]Yk×OHk×PWi×F]]h×FH×O]NH×FhlX×q;[×FH×C]qH[YPNNH[FH×PWiZ;ii;´
C]qH[FPH[× ikh]]ZFH× iZHYkr;kHh× q;[× FH× C]qH[X;[k× q;[× FH× PWiX;e× qP;× NYHkiWHhieYHkH[× [;;h× FH× ][FHhX;[k
kPWFH[i× OHk× ]er;hZH[× q;[× OHk× XYPZ;;k¹× :]× [;ZH[× FH× iZHYkr;kHhikh]ZH[× ][FHh× OHk× PWi× k]H× H[
qHh]]hw;;XkH[×FPHe×lPkNHiYHeH[×iZHYkr;kHhF;YH[×H[×Nh]kH×ZHhH[×P[×;Y×CHik;;[FH×ÆehHÊNY;DP;YHÇ×Y;;NkHi×P[
OHk×Y;[FiDO;e¹× ;×OHk×iZHYkH[×q;[×FH×.;;YPH[×PWiX;e×O;FFH[×rH×OPHh×HHhik×HH[×X;;Y×Y;[FiDO;e×ZHk×Y;NH
OHlqHYi´× Nh]kH× ZHhH[× H[× H[XHYH× FPHeH× F;YH[¹× �Hk× [;ZH× FHwH× iZHYkr;kHhF;YH[× wPW[× []N× wPDOkC;;h× P[× OHk
OlPFPNH× Y;[FiDO;e¹× �Hk× iZHYkr;kHhF;Y× CPW× 6P[kHhirPWX× CHhHPXkH× HH[× FPHekH× q;[× ZHHh× F;[× †•Z× CH[HFH[
 �*¹× "ZF;k× OHk× iZHYkr;kHh× [;;h× wHH[PqH;l× ikh]]ZFH´× rHkH[× rH× F;k× FH× wHHiePHNHY× ]e× HH[× NHNHqH[
Z]ZH[k×][NHqHHh×€••Z×Y;NHh×Y;N×F;[×kHNH[r]]hFPN¹×
H×F;YH[×H[×ZHhH[×rHhFH[×kPWFH[i×H[×[;×FH×.;;YPH[
PWikPWF×HHhik×]eNHqlYF×ZHk×NhP[F×H[×w;[F×;DOkHhNHY;kH[×F]]h×OHk×iZHYkr;kHh×H[×qHhq]YNH[i×ZHk×Z;kHhP;;Y
;;[NHq]HhF×F]]h×rP[F×H[×hPqPHhH[¹×"[F;[Xi×FH×]eqlYYP[N×CYPWqH[×FH×F;YH[×[]N×H[PNiwP[i×wPDOkC;;h×]ZF;k
OHk×]eqlYZ;kHhP;;Y×ZHHh×Pi×P[NHXY][XH[×F;[×FH×]ZhP[NH[FH×O;hFHhH×kHhkP;PhH×C]FHZ¹

�H[× ;[FHh× NHq]YN× q;[× FH× .;;YPH[× PWiX;e× H[× FH× ]eNHFlrFH× OHlqHYi´× FPH× [l× FH× 5HYlrH× w]]Z× H[× FH
0khHDOkiH× OHlqHYhlN× q]hZH[´× Pi× F;k× FH× ;Mq]Hh× q;[× FH× -PW[× P[× []]hFHYPWX× hPDOkP[N× rHhF× NHCY]XXHHhF× H[
F;;h]Z×]ZC]]N×[;;h×OHk×rHikH[´×r;;hF]]h×OHk×ikh]]ZN HCPHF×qHhFHh×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l
Xr;Z×kH×YPNNH[¹

https://www.geowinterswijk.nl/


�5�H�O�L�­�I�������.�Z�D�U�W�D�L�U�������.�H�Q�R�]�R�±�F�X�P�������*�H�R�O�R�J�L�H

‚†

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�:�D�W���L�V���H�U���W�H���]�L�H�Q���Y�D�Q���G�H���.�Z�D�U�W�D�L�U���S�H�U�L�R�G�H�"

�Hk× P[kHhNY;DP;;Y× Æ�HZPH[Ç× k]k× FH× q]YNH[FH× 6HPDOiHYPH[× PWikPWF× FllhFH× iYHDOki× €•¹•••× W;;h¹× 
HwH× Y;;kikH
PWikPWF×FllhFH×q;[×€€…¹•••×W;;h×NHYHFH[×k]k×;;[q;[N×q;[×OHk×�]Y]DHH[´×w]½[×€•¹•••×W;;h×NHYHFH[¹×�Hk×Y;[FPWi
CHhHPXkH×  HFHhY;[F× [PHk´× Z;;h× F]]h× OHk× X]lFH× XYPZ;;k× r;i× OHk× OPHh× HH[× X;;Y× Y;[FiDO;e´× r;;h× r;kHh× H[
rP[F×qhPW×ieHY×O;FFH[×]Z×FH×FHehHiiPHi×P[×OHk×Y;[FiDO;e×]e×kH×qlYYH[×ZHk×w;[F×H[×XYHP×;MX]ZikPN×q;[×FH
qHhrHHhFH× kHhkP;PhH× C]FHZ¹× �Hk× w;[F× rHhF× F]]h× NHChHX× ;;[× qHNHk;kPH× [PHk× q;ikNHO]lFH[× P[× FH× C]FHZ´
r;;PFH×]e×H[×qPHY×[HHh×P[×FH×YlrkHi×q;[×F;YH[×H[×ZHhH[´×FPH×F;;hF]]h×ikHHFi×][FPHeHh×rHhFH[¹×
Pk×w;[F×Pi
HH[× ;YNHZHH[× qHhiDOPW[iHY× P[×  HFHhY;[F× H[× r]hFk× × NH[]HZF¹× 
H× -PW[× r;i× P[× FPH× kPWF× HH[
w]NH[;;ZFH×qYHDOkH[FH×hPqPHh×P[×HH[×XPY]ZHkHhi×ChHFH×hPqPHhqY;XkH´×OHHY×;[FHhi×F;[×FH×ZH;[FHhH[FH×-PW[
q;[× [l¹× �[× eHhP]FHi× F;k× FH× hPqPHhqY;XkH× CPW[;× NHOHHY× Fh]]NqPHY´× rHhF× Hh× F]]h× rHikH[rP[FH[× []N× ZHHh
FHXw;[F×q;[lPk×FH×-PW[ÊqY;XkH×[;;h×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l×NHCY;wH[¹

FHXw;[F

�HFlhH[FH× OHk× �]Y]DHH[× ikHHN× FH× wHHiePHNHY× ZHk× …•Z×ÆNHZPFFHYF× „•× DZ× eHh× HHlrÇ´× r;;hF]]h× OHk
Nh][Fr;kHh× P[× "]ik×  HFHhY;[F× ikHHN× H[× FH× ;Mq]Hh× q;[× hPqPHhr;kHh× q;[;M× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l
[;;h×wHH×Y;[Nw;ZHh×NP[N¹×0PkHP[FHYPWX×ik;N[HHhFH×FH×;Mq]Hh×q;[×OHk×hPqPHhr;kHh×F]]h×HH[×D]ZCP[;kPH×q;[
P[NHr;;PF×FHXw;[F×H[×NHikHNH[×wHHiePHNHY×H[×kPWFH[i×OHk×�]Y]DHH[×q]hZFH[×Hh×wPDO×P[×FH×]ZNHqP[N×q;[
6P[kHhirPWX´×H[×q]]hF;k×FH×ZH[i×P[NhHHe´×Z]Hh;iÊ×H[×qHH[NHCPHFH[¹

�Hk×NY]]PH[FH×Y;[FiDO;e×CHO]]hk×k]k×FH×][FHhiDOHPFH[FH×[;kllhr;;hFH[×q;[×OHk×6P[kHhirPWXiH¹×�]HrHY
FPk× hHYPKM× [PHk× Pi× qHh]]hw;;Xk× F]]h× FH× iklrH[FH× rHhXP[N× q;[× Y;[FPWi´× Pi× OHk× rHY× Nh]kH[FHHYi× NHq]hZF
NHFlhH[FH×FH×�r;hk;Ph×eHhP]FH¹

.kHhX×qHhHH[q]lFPNFH×X;;hk×q;[×FH×FhPH×hHYPKMÊikhlDklhH[¹
�Hk× "]ikÊ HFHhY;[Fi× eY;kH;l× Æ€´× ChlP[H× XYHlhÇ× r]hFk
F]]hi[HFH[× F]]h× hHY;kPHM× W][NH´× Xr;hk;PhH× F;YH[× Æ•´
CY;lrH× ePWYH[Ç× lPk× FH× Y;;kikH× krHH× PWikPWFH[× H[× Pi
iDOPW[C;;h× ]eNHieYPkik× P[× XYHP[HhH× eY;kH;li¹× �Hk× eY;kH;l
OHHMk× HH[× hHY;kPHM× O]]N× YPNNH[FH× Hh]iPHÊCHikH[FPNH
kHhkP;PhH×H[×ZHi]w]TiDOH×XHh[´×r;;h]qHh×rHP[PN×]M×NHH[
w;DOkH× Xr;hk;PhH× CHFHXXP[N× YPNk¹× 
H× Nh]H[× NHXYHlhFH
q]hZH[× FlPFH[× HH[× ;;[k;Y× FHXw;[Fq]]hX]ZH[i× Æ‚Ç× ZHk
HiFHXXH[× ;;[× ÆY;[N× [PHk× ;YYH× FHXw;[Fq]]hX]ZH[i× wPW[
P[NHkHXH[FÇ¹× 
H× CY;lrH× ePWYH[× wPW[× P[FPD;kPHM× q]]h×FH
hPDOkP[N×q;[×FH×eYHPik]DH[H×;Mr;kHhP[N¹Ø
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"]X×OHk×k]k×€••Z×][FHh×OHk×Z;;PqHYF×q]]hX]ZH[FH×:HDOikHP[×ikHH[w]lk×Pi×q;[×P[qY]HF×]e×FH×OlPFPNH
O]]NkHqHhiDOPYYH[¹Ø:]lk×Y]ik×[;ZHYPWX×[PHk×;YYHH[×HhN×N]HF×]e×P[×r;kHh´×Z;;hØPi×]]X×eY;ikPiDOHh×H[×OHHMk
HH[× Y;NHh× i]]hkHYPWX× NHrPDOk× F;[× FH× ]ZhP[NH[FH× C]FHZY;NH[¹Ø "[FHh× OHk× O]NH× NHrPDOk× q;[× FH
C]qH[YPNNH[FH× Y;NH[× OHHMk× ikHH[w]lk× P[× OHk× []]hFH[×q;[×  HFHhY;[F× ][FPHe× NHYHNH[× w]lkX]HeHYi
NHq]hZF´×r;;hlPk×w]lk×r]hFk×NHr][[H[¹×
PW×6P[kHhirPWX×Pi×ikHH[w]lk×k¹N¹q¹×qHhkPD;YH×C]FHZCHrHNP[NH[
Y;[Ni× ChHlXqY;XXH[× ]ZO]]N× qHheY;;kik× H[× Z]NHYPWX× F;;h[;× ]eNHY]ik× ]M× kHhlNNHqY]HPF¹× 
Pk× eh]DHi
qHhXY;;hk× r;;hiDOPW[YPWX× FH× FHehHiiPH× P[× OHk× Y;[FiDO;e´× FPH× kH× wPH[× Pi× P[× []]hFHYPWXH× hPDOkP[N× q;[;MØ FH
�lXXP[XrHN¹
�Hk× :HDOikHP[× ikHH[w]lk× Pi× [HHhNHiY;NH[× lPk× HH[× ZHk× w]lk× qHhw;FPNFH× wHH× NHFlhH[FH× FH× *HhZ
eHhP]FH×Æ•†•Ê•„•×ZPYW]H[×W;;h×NHYHFH[Ç´×FPhHDk×q]]h;MN;;[FH×;;[×FH×q]hZP[N×q;[×FH×
][kw;[FikHH[×P[
FH×/hP;i×eHhP]FH¹Ø

¹× �Hk× "]ikÊ HFHhY;[Fi× eY;kH;l× ZHk× FH× hHY;kPHM× O]NH×YPNNP[N× q;[× FH× ]lFH× Hh]iPHÊCHikH[FPNH

ZHi]w]TiDOH×H[×kHhkP;PhH×][FHhNh][F×q]hZk×FH×]lFikH×ikhlDkllh¹× 
H×Y;[Nw;ZH×]eOHy[N×q;[×OHk×eY;kH;l
H[×NHYPWXkPWFPNH×Hh]iPH×q;[×FH×C]qH[ikH×;MwHkkP[NH[×CHN][×H[XHYH×ZPYW]H[H[×W;hH[×NHYHFH[×H[×Fllhk×q]]hk
k]k× OHFH[¹× �Hk× eY;kH;l× CHe;;YF× P[× O]NH× Z;kH× FH× hPDOkP[N× q;[× FH× ;Mr;kHhP[N¹Ø 
H× ikhlDkllh× r]hFk
NHXH[ZHhXk×F]]h× lPkNHikhHXkH×NY]]PH[FH×Y;[FiDO;eiq]hZH[´×FPH×HH[×O]]NkH×k]k× „•Z×ã �*×CHhHPXH[¹× 
H
O;hFHhH× H[× ZHHh× Hh]iPHÊCHikH[FPNH× ehHÊNY;DP;YH× k]e]Nh;{H× iDOHZHhk× F]]h× HH[× Fl[× FHX× q;[× w;DOkH
Xr;hk;PhH×Y;NH[×OHH[¹Ø

€


]]hF;k×FH×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[× [PHk× ;YYH×HqH[×O;hF×wPW[×H[×Fli× [PHk×F]]h×qHhrHhP[N×H[×Hh]iPH
ZHk× FHwHYMFH× i[HYOHPF× rHhFH[× ;MNHCh]XH[´× ][kik][F× Hh× kPWFH[i× OHk× *YP]DHH[× kPWFq;X× HH[× OHlqHYPN
]eeHhqY;X× F]]hi[HFH[× F]]h× CHHXF;YH[¹× Ø × /PWFH[i× FH× �r;hk;Ph× eHhP]FH´× q]]h× FH× P[khHFH× q;[× FH× .;;YPH[
PWikPWF´×Pi×F]]h×qHhrHhP[N×H[×Hh]iPH×ZHHh×hHYPKM×NHC]HkiHHhF×P[×FH×]lFH×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[¹×
H
iDOlhH[FH× .;;YPH[× PWiNYHkiWHh× OHHMk× OHk× ehHÊNY;DP;YH× hHYPKM× F;;h[;× rHY× ;MNHiDO;;MF´× Z;;h× [PHk× q]YYHFPN
NHrPik´×H[×]lFH×F;YH[×FHHYi×]eNHqlYF×ZHk×iZHYkr;kHhiHFPZH[kH[¹×"e×OHk×eY;kH;l×YPNk×OPHh×H[×F;;h×HH[
Fl[×FHX×q;[×Xr;hk;PhH×;MwHkkP[NH[´×CHik;;[FH×lPk×hPqPHh;MwHkkP[NH[´×XHPYHHZ´×qHH[´×FHXw;[F×H[×OlZli×]qHh
FH×]lFH×][FHhNh][F¹×
Pk×FHX×YPNk×]qHh×FH×F]]h×FH×PWiX;e×;MNHqY;XkH×k]e]Nh;{H×q;[×q^^h×FH×PWikPWFH[×ÆçehHÊ
NY;DP;;YÇ¹× 
;;h×r;;h×rHNH[×H[PNH×O][FHhFH[×ZHkHhi× ]M×Y;[NHh×HH[×¼q;Yi×eY;k¼×OHYYP[N×qHhk][H[´×wPW[×FHwH
OHYYP[NH[×Z]NHYPWX×ehHÊNY;DP;YH×]qHhCYPWMiHYH[×q;[×FH×]lFH×k]e]Nh;{H¹×5]]hCHHYFH[×OPHhq;[×wPW[×kH×wPH[×CPW
FH×;MiY;N×.PHqHhFP[XrHN×]e×FH×
lhY]iHrHN×P[×
hP[XOHlh[H´×FH×�HHikHh×�HP[H[rHN×P[×OHk×NhH[iNHCPHF×q;[
�]kkH[× H[× 6]]YF´× FH× �]YkOlPirHN× CPW× FH× O]HqH× *;i]e´× FH× �HHhFP[XrHN× kH[× wlPFH[× q;[× FH× ;MiY;N× [;;h
NHPkH[C]HhFHhPW×
h`ZZHYi´×FH×-;lrHhiO]MrHN×kH[×wlPFH[×q;[×FH×
]qHYkrHN×H[×h][F×FH×5;YXH[PHhiClYk×kH[
[]]hFÊ]]ikH[× q;[× �HFF]¹× �Hk× NHYHPFHYPWX× ]ZO]]N× Y]eH[× q;[× OHk× Y;[FiDO;e× [;;h× „•Z× ã �*× P[× FH
CllhkiDO;e× 6]]YF× Pi× qHh]]hw;;Xk× F]]h× FH× ]eOHy[N× q;[ × OHk× "]ik×  HFHhY;[Fi× eY;kH;l´× FPH× Y;[N× q]]h× FH
PWikPWFH[× ;;[qP[N¹× �H[× Z]NHYPWX× ]qHhCYPWMiHY× q;[× ehHÊNY;DP;YH× k]e]Nh;{H× Pi× FH× ¼OHlqHY¼× q;[× ƒ•Z× ã �*Ø ÆOHk
¼�h]]kH×5HYF¼Ç´×r;;h]e×FH×XYHPNh]HqH×¼
H×5YPWk¼×YPNk¹×
H×¼OHlqHY¼×Pi×CHFHXk×ZHk×k]k×•Z×FPXXH×Xr;hk;PhH×Y;NH[
ÆFHXw;[F× H[× XHPYHHZÇ´× r;;h][FHh× O;hFHhH× kHhkP;PhH× XYHPH[× YPNNH[¹× 
HwH× ehHÊNY;DP;YH× O]]NkH× Pi× N]HF
wPDOkC;;h×H[×q]HYC;;h×;Yi×¼q;Yi×eY;k¼×]e×FH×5HYFO]hikrHN×hPDOkP[N×FH×XhlPiP[N×ZHk×FH×5hHHO]hikrHN¹×�[×FhPH
hPDOkP[NH[×Y]]ek×OHk×Y;[FiDO;e×[;;h×CH[HFH[×q;[;M×FH×XhlPiP[N¹×�;[×FH×rHikwPWFH×OHHMk×OHk×Y;[FiDO;e×HH[
O]]NkHqHhiDOPY×q;[×D;¹×€„×ZHkHh×ZHk×OHk×Y;NHh×NHYHNH[×iZHYkr;kHhF;Y¹×�;[×FH×]]ikÊ×H[×wlPFwPWFH×q;[×FH
OHlqHY× CHqP[Fk× wPDO× HH[× ]lF× Hh]iPHF;Y× q;[× HH[× ]]ik×[;;h× rHik× ÆO]]N× [;;h× Y;;NÇ× Y]eH[F
;Mr;kHhP[NiitikHHZ×ÆFH×kHNH[r]]hFPNH×
HXH[FHYYHÇ¹×
H×OHlqHY×C]]F×XH[[HYPWX×q]YF]H[FH×rHHhik;[F×]Z
OHk×;Mr;kHhP[NiitikHHZ×Hh]Z×OHH[×kH×Y;kH[×ClPNH[¹Ø

�Hk×[;kllhYPWX×hHYPKM×X;[×r]hFH[×]eNHFHHYF×P[×FhPH×ikhlDklhH[×ÆwPH×]]X×FH×X;;hk×OPHhC]qH[Ç³
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

.kHPYr;[F×Y;[Ni×FH×
lhY]iHrHN×CPW×FH×/ÊieYPkiP[N×ZHk×FH

.PHqHhFP[XrHN×P[×
hP[XOHlh[H¹×�P[Xi×q;[×FH×
lhY]iH×rHN
YPNk× OHk× rHPY;[F× ZHHh× F;[× krHH× ZHkHh× Y;NHh× F;[× hHDOki
q;[×FH×rHN¹×�Hk×kHhhHP[×hHDOki×q;[×FH×
lhY]iHrHN´×H[×FH
.PHqHhFP[XrHN×wHYM´×Y]eH[×¼q;Yi×eY;k¼×]qHh×HH[×YH[NkH×q;[
H[PNH× O][FHhFH[× ZHkHhi× ]ZO]]N× Æ[PHk× wPDOkC;;h× ]e× FH
M]k]Ç¹×�Hk×O]]NkHqHhiDOPY×Pi×qHhZ]HFHYPWX×qHh]]hw;;Xk×F]]h
HH[×ChHlX´× r;;hF]]h×FH×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[
;;[×FH×[]]hFwPWFH×ÆYP[Xi×]e×FH×M]k]Ç×wPW[×NHF;;YF×k¹]¹q¹×FH
Y;NH[×;;[×FH×wlPFwPWFH¹×�h×OHHMk×wPDO×HH[×iYH[X×NHq]hZF´
r;;hP[× [l× FH× 
]qH[× .YP[NH× ikh]]Zk¹× 
H× ChHlX× Pi
qHhZ]HFHYPWX×P[×FH×/HhkP;Ph×eHhP]FH×][kik;;[´×H[×Z]NHYPWX
P[×FH×�r;hk;Ph×eHhP]FH×[]N×;DkPHM×NHrHHik¹


H× ikHPYr;[F× H[× OHYYP[N× Y;[Ni× FH× 
lhY]iHrHN× NHwPH[×q;[
Nh]kHhH×;Mik;[F×Æe;hXHHheY;;ki×CPW×�]kHY×�P[FHC]]Z×Y;[Ni×FH
�]kkH[iHrHNÇ¹×
H×
]qH[×.YP[NH×ikh]]Zk×ZPFFH[×]e×FH×M]k]×P[
HH[× FPHeHh× NHYHNH[× NHlY× ÆFPhHDk× ;DOkHh× FH× q]]hikH× C]]ZÇ¹
�DOkHh× FH× NHlY× YPNk× OHk× Y;[FiDO;e× H[XHYH× ZHkHhi× O]NHh¹× �Hk
O]]NkHqHhiDOPY× Pi× qHh]]hw;;Xk× F]]h× FH× ChHlX× ÆwPH× C]qH[ikH
M]k]Ç´×r;;hF]]h×FH×q]]hNh][F×Pi×NHF;;YF×k¹]¹q¹×FH×;DOkHhNh][F
]e×FH×M]k]¹

.lCkPHYH×OHYYP[N×]e×FH×5HYFO]hikrHN×q;[;M×FH×XhlPiP[N×ZHk
FH× 
hPHZ;hXrHN× ]e× OHk× ¼�h]]kH× 5HYF¼¹× 
H× 5HYFO]hikrHN
Y]]ek× OPHh× [;;h× CH[HFH[× P[× FH× hPDOkP[N× q;[× OHk
iZHYkr;kHhF;Y¹×
H×¼OHlqHY¼´×r;;h]e×FH×M]k]×Pi×NH[]ZH[´×Pi
HH[×¼;MNHiYHkH[¼× ]qHhCYPWMiHY×F;kHhH[F×q;[×q^^h×FH×PWikPWFH[
ÆehHÊNY;DP;;YÇ×H[×OHHMk×HH[×XHh[×q;[×kHhkP;PhH×XYHPH[¹

5;[;M× FH× �lYFH[rHN× P[× ½k× 6]]YF× Y]]ek× OHk× kHhhHP[× ]e× P[
wlPFHYPWXH×hPDOkP[N¹×�PFFH[×]e×FH×M]k]×;;[×FH×O]hPw][×Pi×[]N
[Hk× OHk× C]qH[ikH× iklX× q;[× OHk× F;X× q;[× HH[× C]HhFHhPW
wPDOkC;;h×ÆrPkkH×ePWYÇ´×FH×hHik×q;[×FH×C]HhFHhPW×Pi×;;[×OHk×wPDOk
][kkh]XXH[× F]]h× OHk× ]eY]eH[FH× kHhhHP[¹× 
PDOk× ][FHh×OHk
Z;;PqHYF× YPNNH[× kHhkP;PhH× XYHPH[´× OPHh× ieh;XH× Pi× q;[× HH[
hHik;[k× ehHÊNY;DP;YH× k]eNh;{H× q;[× OHk× "]ikÊ HFHhY;[Fi
eY;kH;l¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

¹× 
H× krHHFH× ikhlDkllh× r]hFk× NHq]hZF× F]]h× HH[× Y;[N× H[× FPHe× lPkNHiYHeH[× iZHYkr;kHhF;Y´× ZHk× F;;hP[

lPkZ][FH[FH× Fh]]NÊ× H[× CHHXF;YH[¹× �Hk× iZHYkr;kHhF;Y×wHYM× Pi× hHY;kPHM× Y;;k× P[× OHk× .;;YPH[× NHq]hZF¹× 
H
F;YH[× wPW[× [l× ]eNHqlYF× ZHk× Xr;hk;PhH× Æ|lqP]ÊNY;DP;YHÇ× iHFPZH[kH[´× Z;;h× wPW[× []N× r;;h[HHZC;;h× ;Yi
Y;;NkHi×P[×OHk×Y;[FiDO;e´×rHYYPDOk×F]]h×qHhiDOPY×P[×P[XYP[XP[N×kliiH[×FH×w;DOkH×Xr;hk;PhH×iHFPZH[kH[×H[×FH
]ZYPNNH[FH× O;hFHhH× kHhkP;PhH× XYHPY;NH[¹× �Hk× Nh]kH× iZHYkr;kHhF;Y× Y]]ek× []]hF]]ikÊwlPFrHik´× ZP[× ]M× ZHHh
HqH[rPWFPN× ;;[× FH× k]H[Z;YPNH× CHrHNP[N× q;[× OHk× Y;[FPWi¹× �Hk× kh;WHDk× q;[× FH× �PikHhrHN× Æ ‚€‡Ç× kliiH[
;MiY;N×�PikH×H[×FH×XhlPiP[N×ZHk×FH× ‚€‚×YPNk×P[×HH[×qY;XXH×ikh]]X×Y;[F×q;[×H[PNH×XPY]ZHkHhi×ChHHF¹×"[FHh
FH× qY;XkH× YPNk× OHk× FPHe× lPkNHiYHkH[× iZHYkr;kHhF;Y´×F;k× q;[× "]ikÊ/rH[kH× qP;× 5hHFH[× H[× 
P[seHhY]× [;;h
�;YX;h× P[× 
lPkiY;[F× Y]]ek´× H[× lPkZ][FFH× P[× FH× -PW[´× FPH× FHikPWFi× kH[× wlPFH[× q;[× FH× OlPFPNH× CHFFP[N× YPHe¹
�]ZH[FH× q;[;M× 6P[kHhirPWX× ]e× FH× �]hYHiHrHN× Æ ‚€•Ç× Y]]ek× FH× rHN× CPW[;× FPhHDk× [;× FH× XHh[× q;[× FH
CllhkiDO;e× �]hYH× ]ZO]]N× hPDOkP[N× 5h;NH[FHh× H[× �PDOkH[q]]hFH´× HH[× O]]NkHqHhiDOPY× q;[× €•Z
]qHhChlNNH[F¹× 
HwH×OHYYP[N×Z;hXHHhk×FH×rHikh;[F×q;[×OHk× iZHYkr;kHhF;Y¹Ø5HhFHh×ikh]]Z]er;;hki×Æ[;;h
OHk×[]]hF]]ikH[Ç×CHik;;k×OHk×F;Y×lPk×krHH×k;XXH[´×FPH×]Z×FH×C]qH[NH[]HZFH×5;YXH[PHhiClYk×H[×FH×XHh[
q;[×FH×CllhkiDO;e×�HFF]×OHH[ClPNH[¹×"]X×[l×[]N×YPNk×FH×XHh[×q;[×�HFF]×H[XHYH×ZHkHhi×O]NHh×YPNk×F;[
FH×]ZNHqP[N¹×5Hhq]YNH[×rH×FH×
HPWHhiFPHX×q;[lPk×�HFF]×F;[×q]YNH[×rH×ZP[×]M×ZHHh×FH×]]ikh;[F×q;[×FH
rHikHYPWXH×k;X¹×�;[Ni×FH×
HPWHhiFPHX×wPH[×rH×OHk×Y;[FiDO;e×;;[×FH×hHDOkHhwPWFH×Æq;[lPk×�HFF]×NHwPH[Ç×ZHk
…×?×†Z×]ZO]]N×NY]]PH[¹×�;[×FHwH×hHDOkHhwPWFH×YPNk×FH×]lFH×kHhkP;PhH×][FHhNh][F×k]k×II[×ZHkHh×][FHh×OHk
Z;;PqHYF´×;;[×FH×YP[XHhwPWFH×YPNk×OHk×iZHYkr;kHhF;Y×]eNHqlYF×ZHk×w;DOkHh×e]ikÊNY;DP;;Y× iHFPZH[k¹× �[×OHk
F;Y×O;F×wPDO×HH[×qHH[Y;[FiDO;e×NHq]hZF´×F;k×;;[×FH× HFHhY;[FiH×wPWFH×q;[×FH×NhH[i×P[ZPFFHYi×q]YYHFPN
P[×DlYkllh×Pi×NHCh;DOk¹× �;[×FH×
lPkiH×wPWFH×qP[FH[×rH×[l×OHk×:rPYYCh]DXHh×5H[[´×HH[×qHH[NHCPHF×CHXH[F
]Z× FH× |;ZP[N]× X]Y][PH¹× "]X× FH× "]ikH[F]heHhFPHX× ]e× FH× rHikh;[F× q;[× FH× rHikHYPWXH× k;X× q;[× OHk
iZHYkr;kHhF;Y×k]][k×O]]NkHqHhiDOPYYH[×qHhNHYPWXC;;h×ZHk×FPH×q;[×FH×
HPWHhiFPHX¹×�]NHYPWX×CHik][FH[×FHwH
O]]NkHi× ;;[× rHHhiwPWFH[× q;[× FH× krHH× k;XXH[× ;Y× q^^h×OHk× CHNP[× q;[× FH× .;;YPH[× PWikPWF× H[× wPW[× F]]h× OHk
iDOlPqH[FH× Y;[FPWi× qHhq]YNH[i× ;MNHiDOh;;ek´× Z;;h× [PHk× q]YYHFPN× qHhFrH[H[¹× 
H× ]lFH× F;YH[× q]hZFH[
[;kllhYPWXH×;Mq]HhX;[;YH[×q]]h×OHk×iZHYkH[FH×PWi×H[×r;kHh´×F;k×F]]h× iDOHlhH[×[;;h×CH[HFH[×qPHY×H[×P[ØFH
w]]Y×q;[×OHk×Y;[FPWi×][kik][F×k¹N¹q¹×OHk×O]NH×NHrPDOk×q;[×FH×C]qH[YPNNH[FH×PWiY;;N¹×
H×w;[FrP[[P[N×�PYNHY]
Æ[l× FHHYi× hHDhH;kPHNHCPHFÇ× YPNk× P[× FH× ]]ikHYPWX× k;X× q;[× OHk× iZHYkr;kHhF;Y´× r;;h× HH[× w;[Fe;XXHk× q;[× P[
k]k;;Y× H[XHYH× kPH[k;YYH[× ZHkHhi× FPX× Pi× ;DOkHhNHY;kH[× F]]h× FH× ]lFH× ÆiZHYkr;kHhÇhPqPHh× H[× F]]h× ;Mie]HYP[N
q;[× OHk× ]ZhP[NH[FH× O]NHhH× Y;[F¹Ø Ø �HFlhH[FH× FH× Y;;kikH× PWikPWF× Æ6HPDOiHYPH[Ç× r;i× Hh× NHH[
r;kHhCHhNP[NiD;e;DPkHPk×]e×FH×eY;kH;li×q;[rHNH×OHk×NHChHX×;;[×qHNHk;kPH´×FH×CHqh]hH[×C]FHZ´×XHPYHHZ
H[× FH× ][F]]hY;kH[FH× Ø kHhkP;PhH× XYHPH[´× r;;hF]]h× iZHYkÊ× H[× hHNH[r;kHh× i[HY× ;Mikh]]ZFH× [;;h× FH× Y;NHhH
FHYH[× P[× OHk× Y;[FiDO;e× H[× ;YFli× NHlYH[× P[× FH× eY;kH;lh;[FH[× lPkiYHkH[× ÆFH× wN[¹× Fh]]NF;YH[× ]M
Hh]iPHF;YH[Ç¹× 
HwH× F;YH[× wPW[× [l× Nh]kH[FHHYi× ]eNHqlYF× ZHk× Xr;hk;Ph× iHFPZH[k´× Z;;h× FH× h;[FH[× q;[× FH
eY;kH;li× OHCCH[× HH[× []N× H[PNiwP[i× N]YqH[F× X;h;XkHh×CHO]lFH[¹× "[FHhZHHh× FH× NY]]PP[NH[× P[× FH×  ‚€‚
kliiH[×�;YkH[×H[×�PDOkH[q]]hFH×H[×]e×FH×
HPWHhiFPHX×wPW[×]qHhCYPWMiHYH[×q;[×FH×Fh]]NF;YH[¹
�Hk×iZHYkr;kHhF;Y×Pi×CHY;[NhPWX×q]]h×FH×Nh][FÊ×H[×FhP[Xr;kHhq]]hwPH[P[N×P[×OHk×6P[kHhirPWXiH¹×"ZF;k×OHk
F;Y× Pi× P[NHXYHZF× kliiH[× ][F]]hY;kH[FH× kHhkP;PhH× XYHPH[× H[× Pi× ]eNHqlYF× ZHk× HH[× FPX× e;XXHk× q;[
r;kHhF]]hY;kH[F× w;[F´× ikh]ZH[× Hh× Nh]kH× q]YlZHi× r;kHh× F]]hOHH[¹× �[× FH× CllhkiDO;e× �]hYH× ;;[× FH
�HH[XZ]YH[rHN× €•× CHqP[Fk× wPDO× HH[× r;kHhrP[[P[NiNHCPHF× P[× OHk× F;Y¹× 
HwH× eYHX× Pi× HH[× CHw]HX× r;;hF
q;[rHNH×FH×;;[rHwPNOHPF×q;[×HH[×

•

;hC]hHklZ×ZHk×€„•×qHhiDOPYYH[FH×i]]hkH[×YP[FHC]ZH[¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

¹× "e× FH× C]qH[NH[]HZFH× ikhlDklhH[× YPNk× Y]X;;Y× HH[× ¼XYHP[iDO;YPNH¼× FHhFH× hHYPKMikhlDkllh´× FPHØ kPWFH[i× FH

Y;;kikH× PWikPWF× Æ6HPDOiHYPH[Ç× Pi× NHq]hZF× F]]h× ]eNHr;;PF× Ø H[× NH;DDH[klHHhF× F]]h× ZH[iHYPWX
k]HF]H[×Æ Ç¹× 
Pk× hHYPKM× Pi× ikHPYHh× H[× ZP[FHh× lPkNHikhHXk× F;[× FPH× q;[× FH× HHhikH× krHH× ikhlDklhH[´× H[
F;;hF]]h× CHkHh× r;;h[HHZC;;h´× w];Yi× ZHk× [;ZH× FH× C]YYH× HiiH[× NHYHNH[× ]e× FH× FHXw;[FhlNNH[¹× 
H
Nh]kHhH× FHXw;[FFlP[H[× YPNNH[× q]]h[;ZHYPWX× P[× OHk× iZHYkr;kHhF;Y× H[× CPW× FH× Nh]kHhH× Hh]iPHÊ¿Fh]]NF;YH[¹
5HNHk;kPH´× q]DOkPNH× C]FHZ× H[× rP[FYlrkH× OHCCH[× ikHYYPN× HH[× h]Y× NHieHHYF× CPW× FH× ]eHH[O]eP[N× q;[
FHXw;[F¹× 
H× qh]HNH× C]HhH[× OHCCH[× FHwH× FlP[H[× ;Yi× HHhikH× CH[lk´× ]ZF;k× OHk× ]ZhP[NH[FH× [;kkH
XYHPY;[FiDO;e×qHHY×ZP[FHh×NHiDOPXk×r;i×q]]h×Y;[FC]lr¹×�YHP[HhH×w;[FX]eWHi×khHxH[×rH×]]X×]e×OHk×O]NHhH
eY;kH;l×;;[¹×
HwH×wPW[×;Yi×wN[¹×II[Z;[iHiiH[×P[×NHChlPX×NHrHHik¹

‚
FHXw;[F

HiFHXXH[

/HNH[r]]hFPN×q]YNH[×FH×CHFFP[NH[×q;[×FH× ØP[×Nh]kH×YPW[H[×FH
Hh]iPHÊ¿Fh]]NF;YH[× q;[× [<× FH× .;;YPH[× PWikPWF¹× 6;;hiDOPW[YPWX× q]YNH[× i]ZZPNH× CHXH[× ]]X× []N× FHYH[× q;[
]lFH× ehHÊNY;DP;YH× F;YH[¹× "e× FPqHhiH× eYHXXH[× Xl[[H[×rH× FH× NY]]PH[FH× F;Yq]hZH[× h][F× FH× CHXH[× P[× OHk
Y;[FiDO;e× kHhlN× wPH[¹× �[XHYH× Z]]PH× q]]hCHHYFH[× wPW[× kH× wPH[× ]e× FH× 5]iiHqHYFiHrHN× CPW× FH× /]][H[ChlN
]qHh×FH× 
]qH[× .YP[NH×Æ�]kkH[Ç´×FH× �iP[XrHN×FPhHDk× [;×FH× ;MiY;N×q;[×FH× 
lhY]iHrHN×CPW×FH×ChlN× ]qHh×FH

HZHhiCHHX×Æ�]kkH[Ç´×FH×�]YFHhirHN×CPW×FH×ChlN×]qHh×FH×
;ZCHHX×Æ6]]YFÇ´×H[×r;;h×FH×�PZCHHX×][FHh
FH×"lFH×
]DO]YkiH×
;;[×F]]hY]]ek¹Ø


]qH[×.YP[NH×H[×HH[×;;[k;Y×XYHP[HhH×CHXH[

:PDOk× ]e× OHk× iZHYkr;kHhF;Y× q;[;M× FH× .ePHXHhiFPWX× P[
rHikHYPWXH× hPDOkP[N× XPWXH[F¹× 
H× M]k]× Pi× ]e× FH× PHki×O]NHh
NHYHNH[×]]ikh;[F×q;[×OHk×F;Y×NH[]ZH[¹× 
H×Y]D;kPH×q;[×FH
M]k]×YPNk×[Hk×ClPkH[×FH×6P[kHhirPWXiH×NHZHH[kHNhH[i×P[×FH
NHZHH[kH×�;YkH[¹Ø


H×rHikh;[F×q;[×OHk×iZHYkr;kHhF;Y×Pi×N]HF×wPDOkC;;h×P[×OHk
�Y]]ikHhC]i´× kH[× []]hFH[× q;[× 
hHFHq]]hk´× [Hk× ]qHh× FH
NHZHH[kHNhH[i× q;[× 6P[kHhirPWX¹× "qHh× HH[× X]hkH× ;Mik;[F
r]hFk× HH[× O]]NkHqHhiDOPY× q;[× €•Z× ]qHhChlNF¹× �Hk
FhPHO]HXWH× ;;[× FH× O]hPw][× Pi× OHk× F;X× q;[× HH[× C]HhFHhPW¹× �[
OHk× �Y]]ikHhC]i× wPW[× []N× FH× hHikH[× q;[× HH[× ]lFH× iDO;[i
wPDOkC;;h¹× ;CPW×OHk×C]i×OHHMk×XY]]ikHh×.DO;Hh×NHik;;[´×F;k
kliiH[×€ƒ‚•×H[×€„ˆ†×P[×NHChlPX×Pi×NHrHHik¹×Ø


H× qHhiDOPYYH[× kliiH[× ]lFH× ¼Nh]]kiDO;YPNH¼× H[× ZHHh×hHDH[kH× ¼XYHP[iDO;YPNH¼× k]e]Nh;{iDOH× ikhlDklhH[× wPW[
N]HF×kH×OHhXH[[H[×]e×HH[×wN[¹×¼ ¼¹OPYYiO;FH×X;;hk
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�'�H�N�]�D�Q�G���H�Q���E�H�H�N�J�U�R�Q�G�H�Q


HHXF;YH[³×�P[Xi×OHk×YPDOk×NY]]PH[FH×F;Y×q;[×FH×�PZCHHX×ÆFH×CHHX×Pi×[PHk×wPDOkC;;h́ ×Z;;h×ikh]]Zk×P[×FH×qHNHk;kPH×iP[NHYÇ´×FPH
OPHh×][NHqHHh×qPWM×ZHkHh×][FHh×FH×
]DO]YkiH×
;;[×ikh]]Zk¹×
H×�PZCHHX×q]YNk×OHk×hHYPKM×q;[×HH[×]lF×Hh]iPHF;Y´×F;k×OHk×6]]YFi
eY;kH;l×][kr;kHhFH¹×-HDOki×OHk×Y;;N×NHYHNH[×kHhhHP[×q;[×FH×
HXH[FHYYH´×r;;hP[×FH×Y]]e×q;[×FH×
]qH[×.YP[NH×F]]h×ZH[iHYPWX
k]HF]H[×w½[×rHN×OHHMk×NHq][FH[¹×6H×wPH[×OPHh×F;k×FH×
]qH[×.YP[NH×wPDO×ikHHFi×FPHeHh×P[i[PWFk¹×�Hk×e;F×hHDOki×]e×FH×M]k]×YPNk
O]NHh×F;[×OHk×kHhhHP[NHFHHYkH×r;;hP[×HH[×;;[k;Y×C]ZH[×Nh]HPH[×ÆZHHh×ZPFFH[×]e×FH×M]k]Ç¹×�h×Pi×OPHh×ieh;XH×q;[×CHNP[[H[FH
kHhh;iq]hZP[N×qHh]]hw;;Xk×F]]h×HH[×hHNHYZ;kPNH×;MrPiiHYP[N×q;[×O]NH×H[×Y;NH×r;kHhik;[FH[¹×:]rHY×FH×
]qH[×.YP[NH×;Yi×FH
�PZCHHX×q]YNH[×]lFHhH×F;YH[×lPkNHiYHeH[×P[×kHhkP;PhH×Y;NH[¹×
H×]lFHhF]Z×q;[×FHwH×F;YH[×Pi×Z]HPYPWX×kH×CHe;YH[³×:H×Xl[[H[×;Y
P[×OHk×W][NikH×/HhkP;Ph×Æ*YP]DHH[×kPWFq;XÇ×wPW[×][kik;;[×F]]h×HHhFHhH×CHXH[´×Z;;h×OHk×Pi×ZHHh×r;;hiDOPW[YPWX×F;k×wH×kPWFH[i×H[×[;
FH×Y;;kikH×PWikPWFH[×wPW[×][kik;;[¹

 ;;ik×FH×C]qH[×CHiDOhHqH[×Nh]]kiDO;YPNH×hHYPKM×ikhlDklhH[×€×H[×•×Pi×ZPDh]hHYPKM×][kik;;[×lPk×iklPMw;[F´×F;k
Nh]kH× FHYH[× q;[×  HFHhY;[F× CHFHXkH´× q;[F;;h× FH× [;;Z×FHXw;[F× ÆikhlDkllh× ‚Ç¹× 
Pk× hHY;kPHM× hHDH[kH× hHYPKM
rHhF× NHq]hZF× kPWFH[i× FH× Y;;kikH× PWikPWF´× k]H[× OHk×  HFHhY;[FiH× Y;[FiDO;e× ]e× HH[× X;YH× k]H[Fh;× YHHX´× FH
rP[F× qhPW× ieHY× O;F× H[× w;[F× H[× ik]M× qHhiehHPFFH× ]qHh×  HFHhY;[F¹× �Hk× ]eNHr;;PFH× w;[F× H[× ik]M× q]hZFH
k;ZHYPWX×Fl[[H×Y;NH[×P[×Nh]kH×FHYH[×q;[× HFHhY;[F×H[×FPXXHhH×Y;NH[×P[×FH×YlrkHi×q;[×FH×F;YH[×P[×FH×]lFH
k]e]Nh;{H´× r;;h× OHk× w;[F× P[× Y;NH× FlP[H[× ]M× hlNNH[× X][Ø ]er;;PH[¹× 
H× Y;;NkHi× P[× FH× k]e]Nh;{H× Æw];Yi
hPqPHhF;YH[× H[× ZHhH[Ç× r;hH[× [;kkHh× F;[× FH× ]ZNHqP[N×H[× OHk× w;[F× CYHHM× F;;h× CHkHh× YPNNH[× F;[× ]e× FH
O]NHhH× H[× Fh]NHhH× FHYH[× q;[× OHk× Y;[FiDO;e¹× �PHhF]]h× rHhF× OHk× Y;[FiDO;e× NH[PqHYYHHhF× H[× X][× wHYMi
¼]ZXHhH[¼¾×FH×Y;;NkHi×rHhFH[×O]]N¹×"]X×[;;ik×FH×;;[q;[XHYPWXH×Y;;NkHi×X][FH[×wPDO×XYHP[HhH×w;[FhlNNH[
H[× w;[FX]eWHi× q]hZH[× F]]h× ]eNHr;;PF× H[× qHheY;;kik× w;[F¹× �H[× Z]]P× q]]hCHHYF× q;[× ]ZNHXHHhFH
k]e]Nh;{H×Pi×kH×wPH[×Y;[Ni×FH×-]krHN×P[×-;klZ´×r;;h×FH×rHN×H[PNH×XPY]ZHkHhi×Y;[N×HH[×]lF×CHHXF;Y×P[×FH
kHhkP;PhH×Y;NH[×q]YNk´×F;k×P[×HH[×w;[FhlN×Pi×qHh;[FHhF×H[×wPDOkC;;h×O]NHh×YPNk×F;[×FH×]ZNHqP[N¹Ø
-][F]Z×6P[kHhirPWXØr]hFH[×FH×]lFHhH×XHPYHHZ´×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[×]qHh×HH[×Nh]]k×]eeHhqY;X
CHFHXk×F]]h×NHHY×FHXw;[F¹×�Hk×FHXw;[F×X;[×]XHhÊ×H[×h]]FÊChlP[XYHlhPNH×Y;NH[×CHq;kkH[×k¹N¹q¹×OHk×]sPFHhH[
H[× [HHhiY;;[×q;[×P[×Nh][FÊ×H[×XrHYr;kHh× ]eNHY]ikH× ]M×ZHHNHq]HhFH×PWwHhZP[Hh;YH[¹× 
HwH×Y;NH[×Xl[[H[
qHhO;hFH[×F]]h×qHhXYHqP[N×q;[×FH×w;[FFHHYkWHi´×w]F;k×wN[¹× Ør]hFk×NHq]hZF¹PWwHh]Hh
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"e× qHHY× eY;;kiH[× wPW[× XYHP[HhH× FlP[H[´× ]MrHY× w;[FX]eWHi´× ]eNHr;;PF´× FPH× ;Y× HHlrH[× ;Yi× ;XXHhY;[F× P[
NHChlPX×wPW[×Æ Ç´×]ZF;k×OHk×]ZhP[NH[FH×Y;[F×kH×[;k×q]]h×;XXHhC]lr×r;i¹×
]]hF;k×OHk
r;kHh× NHZ;XXHYPWX× P[× FH× w;[FPNH× HiiH[× rHNw;Xk× r]hFH[× q]HFP[Niik]xH[× lPkNHie]HYF¹× 
HwH× O]NHhH´Ø q;[
[;klhH× ;Y× q]HFiHY× ;hZH× w;[FNh][FH[× wPW[× i[HY× lPkNHelk´× H[× rHhFH[× q]]h× ;Nh;hPiDOH× F]HYHP[FH[× CHZHik¹

]]h×FH×HHlrH[Y;[NH×CHZHikP[N×ZHk×e]kik;YZHik×wPW[×FH×w;[FhlNNH[×H[×ÊX]eWHi×[]N×O]NHh×NHr]hFH[¹×�[
OHk× -]ZZHYNHCHhNkH× qP[FH[× rH× []N× H[XHYH× XYHP[H× NHCPHFH[× ZHk× iDOh;;Y× FHXw;[F× H[× iklPMw;[F× ;;[× FH
]eeHhqY;XkH´×FPH×[]]Pk×P[×DlYkllh×wPW[×NHCh;DOk´×r;;h]e×]¹;¹×OHP×H[×WH[HqHhCHi×Nh]HPH[¹×/]k×CHNP[×••H×HHlr
w;NH[× Nh]kH× FHYH[× q;[× OHk× 6P[kHhirPWXiH× Hh× []N× ][NHqHHh× lPk× ;Yi× FH× w;[FPNH× eHhDHYH[× P[× OHk
-]ZZHYNHCHhNkH¹

FH×w]NH[;;ZFH×HiiH[


H×M]k]×k]][k×HH[×ikHPYr;[F×Y;[Ni×FH×-;klZiH×CHHX×P[
OHk× /H[XP[XC]i× FPH× CHik;;k× lPk× HH[× ][NHqHHh× krHH
ZHkHh×FPXXH×Y;;N×FHXw;[F¹×�]HrHY×FH×CHHXY]]e×Hh×OPHh
wHHh× [;kllhYPWX× lPkwPHk´× Pi× FH× CHHX× H[XHYH× HHlrH[
NHYHFH[× F]]h× FH× FHXw;[FH[× OHH[× NHNh;qH[¹× �H[
H[XHYH× FHDPZHkHhi× FPXXH× Y;;N× OlZli× YPNk× ]e× FH
FHXw;[FH[¹× "[FHh× FH× FHXw;[FY;;N× Pi× CPW× Y;;N× r;kHh
�lh;Ê�P;i×XYHP×P[×FH×C]FHZ×wPDOkC;;h¹


H×-;HkZ;[irHN×P[×-;klZ×XhlPik×HH[×]lFH×FHXw;[FhlN¹ ×
H
w;[FhlN× Pi× ;Y× HHlrH[× P[× NHChlPX× ;Yi× ;Nh;hPiDOH× Nh][F´× FH
C]YYH× q]hZ× q;[× OHk× HiFHX× YP[Xi× H[× hHDOki× q;[× FH
-;HkZ;[irHN× Pi× N]HF× wPDOkC;;h¹× 
H× XhlPiH[FH× rHN× Pi×FH
-]krHN×FPH×FH×]lFH×w;[FhlN×H[XHYH×XPY]ZHkHhi×Y;[N×q]YNk¹


PW× FH× XhlPiP[N× q;[× FH× 
lhY]iHrHN× ZHk× FH× �iP[XrHN× P[
�]kkH[× i[PWFk×FH×�iP[XrHN×F]]h×HH[× ]lFH×FHXw;[FhlN×ZHk
HiFHX¹× 
H× �iP[XrHN× Y]]ek× NHYHPFHYPWX× ]ZY;;N× [;;h× OHk× F;Y
q;[×FH×
HZHhiCHHX¹
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�=�Z�H�U�I�V�W�H�Q�H�Q���H�Q���J�U�L�Q�G


H× Ø wPW[× q;;X× ]Zw]]ZF× ZHk× Y]]MC]ZH[¹× �H[× iZ;YYH× w][H× Y;[Ni× FH× CHXH[× Pi× HhN
qhlDOkC;;h× F]]hF;k× Hh× [;× ]qHhikh]ZP[NH[× HH[× Y;;N× iYPC× ;DOkHhCYHHM¹× "ZF;k× FH× CHXH[× ]e× OHk× "]ikÊ
 HFHhY;[Fi×*Y;kH;l×wPDO×OHCCH[×P[NHi[HFH[×P[×ZHi]w]TiDOH×Y;NH[´×FPH×hPWX×wPW[×;;[×X;YX×H[×ZP[Hh;YH[´×Pi
OHk× iYPC× qhlDOkC;;h× H[× OHHMk× OHk× HH[× Nl[ikPNH× wllhNh;;F¹Ø 
H× HHhikH× ;Nh;hPKhi× NHChlPXkH[× FH× CHHXw][Hi
q]]h[;ZHYPWX×]Z×Hh×qHH×kH×rHPFH[¹×6HYYPDOk×rHhF×OHk×CHHXr;kHh×NHChlPXk×q]]h×rHPFHCHqY]HPP[N¹

6P[kHhirPWXiH× CHXH[

�HY;;i× wPW[× kHNH[r]]hFPN× OHk× CHHXr;kHh× H[× iYPC× q;[×qHHY× ZP[FHh× Xr;YPkHPk¹× 
]]h× lPkie]HYP[N× H[
]eeHhqY;XXPNH× ;Mie]HYP[NØ q;[× ÆFPHhYPWXHÇ× ZHikik]xH[× ;MX]ZikPN× q;[× C]lrY;[FÊ× H[× Nh;iY;[FeHhDHYH[
X]ZH[×P[×FHØZHHikH×CHXH[×O]NH×ikPXik]MÊ×H[×M]iM;;kNHO;YkH[×q]]h¹Ø

:rHhMikH[H[× wPW[× ]e× krHH× Z;[PHhH[× P[×  HFHhY;[F× kHhHDOk× NHX]ZH[´× [Y¹× kh;[ie]hk× F]]h× w]rHY× hPqPHhH[× ;Yi
Y;[FPWi¹×�Hk× ØOHHMk×qHHY
NhP[F×H[×w;[F×;;[NHq]HhF´×Z;;h×P[NHqh]hH[×P[×PWiiDO]kiH[×H[×iDOlPqH[F×]qHh×FH×CHFFP[N×wPW[×Hh×]]X×Nh]kH
XHPH[× ;;[NHq]HhF¹× 
H× ikH[H[×ZHHNHq]HhF×F]]h× -PW[×H[× �;;i×X]ZH[× lPk×OHk×wlPFH[³× 
lPkiY;[F´× 
HYNPK×H[
�h;[XhPWX¹× 
H× ikH[H[× ZHHNHq]HhF× F]]h× �HZi´× 6HwHh× H[× �YCH× X]ZH[× lPk× OHk× ]]ikH[³× �PFFH[Ê× H[× "]ikÊ

lPkiY;[F¹× 
H× ikH[H[× ;;[NHq]HhF×F]]h×FH× �hPF;[]i×H[ ×OHk×6HPDOiHYPH[×H[× .;;YPH[×Y;[FPWi×X]ZH[× lPk×OHk
[]]hF]]ikH[³× :rHFH[´× "]ikwHHNHCPHF´× 6HikÊ�P[Y;[F´×  ]]hFÊ
lPkiY;[F´× 
H[HZ;hXH[¹× 
HwH× NH]Nh;{iDOH
iehHPFP[N× Z;;Xk× OHk× i]Zi× Z]NHYPWX× ]e× C;iPi× q;[× OHk×i]]hk× wrHhMikHH[× kH× OHhYHPFH[× rHYX× q;[× FH
hPqPHhitikHZH[´× ]MrHY× OHk× Y;[FPWi´× FH× CHkhHxH[FH× ikHH[× OHHMk× ;;[NHq]HhF¹× �Hk× [;ZH× OHk× .;;YPH[× Y;[FPWi
OHHMk× FH× Nh]]kikH× ikH[H[× ;;[NHq]HhF´× w];Yi× FHwH× ]]X× P[× OHk× 6P[kHhirPWXiH× wPW[× ;;[NHkh]xH[¹× "ZF;k× OHk
.;;YPH[× Y;[FPWi× OHk× wlPFH[× q;[×  HFHhY;[F× [PHk× CHhHPXkH´× r]hFH[× CH[HFH[× FH× YPW[× �;;hYHZ× Ê× 0khHDOk× Ê
 PWZHNH[× ;YYHH[× wrHhMikH[H[× lPk×  ]]hFÊ�lh]e;× ;;[NHkh]xH[´× r;[[HHh× FHwH× F]]h× FH× hHli;DOkPNH
iZHYr;kHhikh]ZH[× qHhFHh× wlPFr;;hki× wPW[× NHkh;[ie]hkHHhF¹× .eHDP;YPikH[× Xl[[H[× i]Zi× FH× eY;;ki× q;[
OHhX]Zik×q;[×HH[×wrHhMikHH[×CHe;YH[¹

]lFH×hPqPHhH[ikHYiHY×q;[×FH×�hPF;[]i×H[×FH×q]]hY]eHhi×q;[×-PW[´×�;;i´×6HwHh×H[×�YCH


H× M]k]× ]e× FHwH× e;NP[;× k]][k× lPk× HH[× ;XXHh
qHhrPWFHhFH× wrHhMikH[H[× P[× FH× CllhkiDO;e
6]]YF¹× �[× FH× iDO;Flr× q;[× FH× C]ZH[× YPNNH[
Nh]kH× Nh;[PHk× XHPH[× q;[× ZHHh× F;[× O][FHhF
XPY]Nh;Z¹
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�[× FH× 6P[kHhirPWXiH× ][FHhNh][F× X]ZH[× Fl[[H× Y;NH[× ZHk× Nh]M× w;[F´× NhP[F× H[× ikH[H[× q]]h¹× .]ZZPNH
ikH[H[×wPW[×;MX]ZikPN×q;[×OHk×�hPF;[]i×hPqPHhH[ikHYiHY×ÆXYHP[HhH×CHik;[FFHYH[×w];Yi×w;[F×H[×NhP[F×w]lFH[
wPW[× NHKh]FHHhF× H[× rHikr;;hki× NHkh;[ie]hkHHhFÇ¹× "e×C;iPi× q;[× NHikHH[kH× kteHi´× rHkH[× rH× wHXHh× F;k
F;;h[;× FH× -PW[× q;[lPk× OHk× wlPFH[× H[× FH× wPWhPqPHhH[×q;[lPk× OHk× ]]ikH[× w;[F¿NhP[F¿ikH[H[× P[× ][i× NHCPHF
OHCCH[×;DOkHhNHY;kH[¹×
H×Nh]kH×hPqPHhH[×X][FH[×ikH[H[×q;[×FlPwH[FH[×XPY]½i×ZHHq]HhH[¹×�Hk×O]NH×"]ikÊ
 HFHhY;[Fi× eY;kH;l× q]hZFH× H[PNH× kPWF× FH× ]]ikNhH[i× q;[× OHk× ikh]]ZNHCPHF× q;[× FH× ]HhÊ-PW[¹× �[× HH[× w][H
Y]eH[FH×q;[× �PCHhNH[´×qP;× �h]H[Y]× [;;h× �;YkH[×H[× 
]DO]Yk×OHHMk×FH×-PW[×Æ]M×Z]NHYPWX×FH×�PeeH´×FPH×[l×CPW
6HwHY× P[× FH× OlPFPNH× -PW[× lPkZ][Fk´× Z;;h× qh]HNHh× CPW× 6HwHY× ;MC]]N× H[× []]hFHYPWXHh× P[× FH× ]HhÊ-PW[
lPkZ][FFHÇ×qHHY×Z;kHhP;;Y×kHNH[×FH×OHYYP[N×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l× ;DOkHhNHY;kH[¹× �h×Pi×P[×FPk
NHCPHF× F;[× ]]X× qHHY× w;[F× H[× NhP[F× NHr][[H[´× Z;;h× Hh× wPW[× ]]X× Nh]kH× XHPH[× ;;[NHkh]xH[¹× 
PW× O]NH
r;kHhik;[FH[× OHHMk× FH× -PW[× Z]NHYPWX× ]qHh× OHk× eY;kH;l× NHikh]]ZF¹× �[× i]ZZPNH× 6P[kHhirPWXiH× NHCPHFH[
qP[FH[×rH×[]N×NhP[F×kHhlN´×F;k×qHhZ]HFHYPWX×F]]h×FH×-PW[×Æ]M×�PeeHÇ×Pi×;DOkHhNHY;kH[¹×
Pk×Pi×]¹;¹×OHk×NHq;Y
]e×FH×�lYqHhOHPFH´×r;;h×FH×e;i×NHeY]HNFH×;XXHhi×CHw;;PF×wPW[×ZHk×XYHP[H×;MNHh][FH×ikH[H[×ÆFlPFH[F×]e
kh;[ie]hk×]qHh×HH[×hPqPHhCHFFP[NÇ¹×�h]kHhH×ikH[H[×wPW[×F]]h×FH×Y;[FC]lrHhi×;Y×qHhrPWFHhF¹

�[× FH× 6P[kHhirPWXiH× ][FHhNh][F× X]ZH[× Fl[[H× Y;NH[× ZHk× Nh]M× w;[F´× NhP[F× H[× ikH[H[× q]]h¹× .]ZZPNH
ikH[H[×wPW[×;MX]ZikPN×q;[×OHk×�hPF;[]i×hPqPHhH[ikHYiHY×ÆXYHP[HhH×CHik;[FFHYH[×w];Yi×w;[F×H[×NhP[F×w]lFH[
wPW[× NHKh]FHHhF× H[× rHikr;;hki× NHkh;[ie]hkHHhFÇ¹× "e×C;iPi× q;[× NHikHH[kH× kteHi´× rHkH[× rH× wHXHh× F;k
F;;h[;× FH× -PW[× q;[lPk× OHk× wlPFH[× H[× FH× wPWhPqPHhH[×q;[lPk× OHk× ]]ikH[× w;[F¿NhP[F¿ikH[H[× P[× ][i× NHCPHF
OHCCH[×;DOkHhNHY;kH[¹×
H×Nh]kH×hPqPHhH[×X][FH[×ikH[H[×q;[×FlPwH[FH[×XPY]½i×ZHHq]HhH[¹×�Hk×O]NH×"]ikÊ
 HFHhY;[Fi× eY;kH;l× q]hZFH× H[PNH× kPWF× FH× ]]ikNhH[i× q;[× OHk× ikh]]ZNHCPHF× q;[× FH× ]HhÊ-PW[¹× �[× HH[× w][H
Y]eH[FH×q;[× �PCHhNH[´×qP;× �h]H[Y]× [;;h× �;YkH[×H[× 
]DO]Yk×OHHMk×FH×-PW[×Æ]M×Z]NHYPWX×FH×�PeeH´×FPH×[l×CPW
6HwHY× P[× FH× OlPFPNH× -PW[× lPkZ][Fk´× Z;;h× qh]HNHh× CPW× 6HwHY× ;MC]]N× H[× []]hFHYPWXHh× P[× FH× ]HhÊ-PW[
lPkZ][FFHÇ×qHHY×Z;kHhP;;Y×kHNH[×FH×OHYYP[N×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l× ;DOkHhNHY;kH[¹× �h×Pi×P[×FPk
NHCPHF× F;[× ]]X× qHHY× w;[F× H[× NhP[F× NHr][[H[´× Z;;h× Hh× wPW[× ]]X× Nh]kH× XHPH[× ;;[NHkh]xH[¹× 
PW× O]NH
r;kHhik;[FH[× OHHMk× FH× -PW[× Z]NHYPWX× ]qHh× OHk× eY;kH;l× NHikh]]ZF¹× �[× i]ZZPNH× 6P[kHhirPWXiH× NHCPHFH[
qP[FH[×rH×[]N×NhP[F×kHhlN´×F;k×qHhZ]HFHYPWX×F]]h×FH×-PW[×Æ]M×�PeeHÇ×Pi×;DOkHhNHY;kH[¹×
Pk×Pi×]¹;¹×OHk×NHq;Y
]e×FH×�lYqHhOHPFH´×r;;h×FH×e;i×NHeY]HNFH×;XXHhi×CHw;;PF×wPW[×ZHk×XYHP[H×;MNHh][FH×ikH[H[×ÆFlPFH[F×]e
kh;[ie]hk×]qHh×HH[×hPqPHhCHFFP[NÇ¹×�h]kHhH×ikH[H[×wPW[×F]]h×FH×Y;[FC]lrHhi×;Y×qHhrPWFHhF¹
"qHhPNH[i×Xl[[H[×rH×FH×]HhÊ-PW[×iYHDOk×qHhNHYPWXH[×ZHk×FH×OlPFPNH×-PW[¹×
]]h×]eOHy[N×q;[×OHk×;DOkHhY;[F
Æ�PMHY´× �hFH[[H[× H[× :lPFÊ�PZClhNÇ× q;[;M× OHk× �;;kÊ/HhkP;Ph× Æ*YP]DHH[Ç× rHhF× OHk× O]]NkHqHhiDOPY× Æç× qHhq;YÇ
kliiH[× FH× hPqPHhH[× H[× OHk× wHH[PqH;l× Nh]kHh× H[× r;hH[× FH× ikh]]Zi[HYOHFH[´× ]]X× k¹N¹q¹× FH× i]Zi× H[]hZH
O]HqHHYOHFH[× iZHYkr;kHh´× F;;h]Z× qHHY× Nh]kHh× F;[× [l¹× 5]]h;Y× P[× FH× �r;hk;Ph× eHhP]FH× Ch;DOkH[× FH
rPiiHYH[FH×XYPZ;k]Y]NPiDOH×]Zik;[FPNOHFH[×Nh]kH×qHh;[FHhP[NH[×P[×r;kHhO]HqHHYOHFH[×H[×ZHHNHq]HhF
Hh]iPH×Z;kHhP;;Y×Æh]YikH[H[´×NhP[F´×w;[F×H[×XYHPÇ×kHrHHN¹×/PWFH[i×FH×PWikPWFH[×r;i×FH×][FHhNh][F×eHhZ;[H[k
CHqh]hH[×H[×X][FH[×FH×hPqPHhH[×wPDO×[PHk×P[i[PWFH[¹× �Hk×NHq]YN×r;i×F;k×FHwH×hPqPHhH[×NHH[× iZ;YYH´×q;ikH
CHFFP[NH[× O;FFH[´× Z;;h× Ol[× Y]eH[× NP[NH[× w]HXH[× ]qHh× XPY]ZHkHhi× ChHFH× hPqPHhqY;XkHi¹× �h× ][ik][FH[
[HkrHhXH[× q;[× ikh]]ZNHlYH[´× FPH× ]qHh× HH[× Nh]]k× ]eeHhqY;X× NhP[F× H[× ikH[H[× [HHhYHNFH[¹× -HNHYZ;kPN
h;;XkH[×FH×NHlYH[×qHhik]ek´×H[×rHhFH[×FH×hPqPHhH[×NHFr][NH[×rHHh×;[FHhH×Y]eH[×kH×qP[FH[¹× �HFlhH[FH
FH× r;hZHhH× eHhP]FHi× ÆP[kHhNY;DP;YH[Ç× OPHYF× FH× qHNHk;kPH× qHHY× C]FHZHh]iPH× kHNH[´× H[× r;i× FH
r;kHhO]HqHHYOHPF×D][ik;[kHh¹× 
H×hPqPHhH[× i[HFH[×wPDO×P[×FH×w;DOkHhH×C]FHZ×P[×H[×XhHNH[×ZH;[FHhH[FH
Y]eH[´×w];Yi×rH×FHwH×[l×XH[[H[×q;[×-PW[×H[×�;;i¹
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ƒ…

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

"e× FPqHhiH× eYHXXH[× P[× OHk× 6P[kHhirPWXiH× Xl[[H[× rH× Nh]kH× H[× XYHP[HhH× wrHhMikH[H[× wPH[¹× 5HhiDOPYYH[FH
Nh]kH× wrHhMikH[H[× OHCCH[× HH[× eh]ZP[H[kH× eYHX× NHXhHNH[× P[× HH[× ;;[k;Y× CllhkiDO;eeH[¹× �[× OHk
F]heiDH[khlZ×CPW×OHk×]lFH×h;;FOlPi× ik][F×w]Ô[× ´×FPH×P[×OHk×q]HkiklX×rHhF×]ZhP[NF
F]]h× HH[× qHhw;ZHYP[N× XYHP[HhH× wrHhMikH[H[¹× 
H× Nh]kH× wrHhMXHP× Pi× NHq][FH[× P[× FH× CllhkiDO;e× �HFF]´
rHHNk× ƒ‚× k][´× H[× r;i× H[PNH× kPWF× FH× Nh]]kik× ;;[NHkh]xH[× wrHhMXHP× P[×  HFHhY;[F¹× 
H× wrHhMXHP× Pi× hHDH[k
qHheY;;kik× H[× [l× ][FHhFHHY× q;[× OHk× [PHlrH× 5hPWOHPFie;hX× [;;ik× OHk× ]lFH× h;;FOlPi¹× �[FHhH× Nh]kH
wrHhMikH[H[×ik;;[×]eNHikHYF×P[×�HFF]×CPW×OHk×q]HkC;YqHYF´×P[×½k×6]]YF×Y;[Ni×FH×6]]YFiH×rHN×FPDOkCPW×FH
Y;[FiNhH[i´×P[×½k×6]]YF×CPW×FH×XhlPiP[N×�HHhFP[XrHN×ZHk×�]YFHhirHN×Æ;Yi×]]hY]NiZ][lZH[k×]e×FH×eY;;ki
r;;h×FH×k;[XiY;N×q;[×€ˆƒ„×eY;;kiq][FÇ´×P[×�]kkH[×CPW×NHC]lr×�lYP;[;×Æ]]X×;Yi×]]hY]NiZ][lZH[kÇ´×H[×P[×FH
XHh[×q;[×-;klZ×ÆFHwH×ikHH[×Pi×NHeY;;kik×kHh×OHhP[[HhP[N×;;[×FH×Xh][P[N×q;[×X][P[NP[×�lYP;[;Ç¹×�;;h×]]X×]e
;[FHhH×eY;;kiH[×Xl[[H[×rH×;;[wPH[YPWXH×XHPH[×;;[khHxH[´×FPH×FPXrPWYi×kHh×Z;hXHhP[N×]M×FHD]h;kPH×q;[×klP[H[
H¹F¹×FPH[H[´×]M×F]]h×Y;[FC]lrHhi×[;;ik×FH×;XXHhi×wPW[×NHYHNF¹×"e× ØP[×�PikH×wPW[×qHHY×kHh
eYHXXH× NHq][FH[× ikH[H[× kH× wPH[´× FPH× wPW[× q]]hwPH[× q;[× [;;Z× H[× qHhZ]HFHYPWXH× OHhX]Zik¹× �[× FH×

Ø P[× OHk× F]he× Pi× ]]X× HH[× ;;[k;Y× XYHP[HhH× wrHhMikH[H[× kH× wPH[¹× �Hk× .;;YPH[× Y;[FPWi× H[× FH× F;;h]e
q]YNH[FH×iZHYkr;kHhikh]ZH[×OHCCH[×Hh×q]]h×NHw]hNF´×F;k× ikH[H[×H[×NhP[F×;;[NHq]HhF×F]]h×hPqPHhH[× lPk
OHk× wlPFH[× H[× ]]ikH[× q;;X× wPW[× qHhZH[NF× ZHk× NY;DP;;Y× Z;kHhP;;Y× ;;[NHq]HhF× lPk× OHk× []]hF]]ikH[´
r;;hF]]h×rH×;YYHhYHP×i]]hkH[×ikH[H[×Xl[[H[×;;[khHxH [×P[×FH×6P[kHhirPWXiH×C]FHZ¹×
HiDOhPWqP[NH[×q;[×FH
ZHHik×q]]hX]ZH[FH×6P[kHhirPWXiH×wrHhMXHPH[×r]hFH[×P[×OHk×O]]MFiklX×¼ ¼ØNHNHqH[¹

Z][lZH[k;YH×wrHhMXHP

�;[FN]HF×�]kZ;[i
�liHlZ

�;ChPHX

ZHHh×rHkH[

�Y]iHÊle×q;[×II[×q;[×FH×Nh;[PHk×XHPH[×]e×FH×C]qH[ikH×M]k]¹

H× XHPH[× wPW[× ;MNHh][F× r;k× qHh]]hw;;Xk× Pi× F]]h× h]YYH[FH
CHrHNP[NH[× kPWFH[i× kh;[ie]hk× F]]h× NYHkiWHhPWi× H[× ikh]ZH[F
iZHYr;kHh¹× 
H× Nh]kH× Nh;[PHk× XHPH[× wPW[× ;MX]ZikPN× lPk
.D;[FP[;qPK¹× 
H× Nh]kH×  HFHhY;[FiH× wrHhMXHPH[× wPW[× k]k× €´‡
ZPYW;hF× W;;h× NHYHFH[´× lPk× NHik]YF× Z;NZ;´× ]e× XPY]ZHkHhi
FPHekH×P[×FH×.D;[FP[;qPiDOH×;;hFX]hik×][kik;;[¹

�H[× Nh]kH× wrHhMXHP× q;[× Nh;[PHk´× FPH× Pi× ]eNHhPDOk× ;Yi
OHhFH[XP[NiikHH[× Y;[Ni× FH× 6]]YFiHrHN´× [;CPW× FH
Y;[FiNhH[i¹×
H×ikHH[×Pi×]eNHhPDOk×kHh×[;NHF;DOkH[Pi×;;[×FH
]eH[ikHYYP[N×q;[×FH×qHhO;hFH×qHhCP[FP[N×kliiH[×6P[kHhirPWX
H[×
]DO]Yk×P[×
lPkiY;[F¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�H[× FHXw;[FY;;N× C]qH[]e× FH× XHPYHHZ× X;[× hHNH[r;kHh× ]e[HZH[´× Z;;h× P[FPH[× OHk× CHkhHxH[FH× eHhDHHY
O]]N× YPNk´× qY]HPk× OHk× Y;[Ni× FH× ][FHhYPNNH[FH× XHPYHHZ× i[HY× rHN× [;;h× iY]kH[× H[× CHXH[× w][FHh× F;k× OHk
hHNH[r;kHh× OHk× Nh][Fr;kHh[PqH;l× kHh× eY;;kiH× qHhO]]NF¹× 
Pk× YHPFk× CPW× rHP[PN× [HHhiY;N× ;Y× N;lr× k]k
lPkFh]NP[N× q;[× FH× eHhDHYH[¹× 
H× ][FHh× FH× XHPYHHZ× NHYHNH[× w;[FY;NH[× CHq;kkH[× HDOkHh× Nh]kH× q]YlZHi
r;kHh´×CPWq]]hCHHYF×FH×HHhFHh×NH[]HZFH×Y;;N×q;[× -;klZ×ÆlPk×OHk×"YPN]DHH[×kPWFq;X×q;[×DPhD;× ‚•×ZPYW]H[
W;;h×NHYHFH[Ç×Pi×q;[×CHY;[N×q]]h×FH×r;kHhq]]hwPH[P[N¹
�]hk]Z³×
H×;MÊ×]M×;;[rHwPNOHPF×q;[×XHPYHHZ×ieHHYFH×HH[×Nh]kH×h]Y×P[×FH×q]DOkPNOHPF×q;[×FH×Nh][F×H[×OHk
NHChlPX×q;[×FH×Nh][F×F]]h×FH×HHhikH×Y;[FC]lrHhi´×w];Yi×rH×P[×FH×e;NP[;½i×¼ZH[iH[¼×qHhFHh×Xl[[H[×YHwH[¹
"¹;¹× P[× FPHeH× NhHeeHYi× ]e× OHk× 6]]YFiDOH× 5HYF× H[× ]e×FH× �lYqHhOHPFH´× ZHk× [;ZH× P[× FH× hHDH[k× iDO]][
NHZ;;XkH´×Xl[[H[×rH×XHPYHHZ×wPH[¹×
H×NHikHH[kH×Mh;NZH[kH[×wPW[×ZHHik;Y×XYHP[×H[×OHk×Fllhk×HqH[×q]]hF;k
rH× ][wH× ]NH[× Hh]e× P[NHikHYF× OHCCH[¹× 
H× 5;YXH[PHhiClYk× ]e× FH× NhH[i× q;[× FH× CllhkiDO;eeH[× �HFF]× H[
�leeHY× Pi× HH[× ]lFH× kHhkP;PhH× O]]NkH´× r;;h]e× F]]h× OHk× Y;[FPWi× HH[× hHY;kPHM× FPXXH× Y;;N× XHPYHHZ× Pi
;DOkHhNHY;kH[¹× 5HHY× q;[× FH× Nh]kHhH× XHPH[× OHCCH[× [l×HH[× eY;;ki× NHq][FH[× ]e× FH× HhqH[× q;[× C]HhFHhPWH[
[;CPW×FH×5;YXH[PHhiClYk¹

�Hk×Y;[FPWi×q]HhFH× ikH[H[×ZHH×FPH×Y]i× r;hH[×NHX]ZH[×q;[×FH×][FHhYPNNH[FH×C]FHZ¹× 
]]h×OHk×NHrPDOk
q;[×FH×CHrHNH[FH×PWiZ;ii;×rHhFH[×qHHY×ikH[H[×kliiH[×PWi×H[×C]FHZ×qHhZ;YH[×k]k×XYHP[H×iklXWHi×ikHH[×H[
FHHYi×k]k×HH[×OHHY×{W[X]hhHYPNH×XYHPZ;ii;×ÆYHHZÇ¹×
]qH[FPH[×iDOh;;ekH×OHk×Y;[FPWi×Z;kHhP;;Y×q;[×FH×C]FHZ
r;;h]qHh× OHk× q]]hkCHr]]N¹× �[× OHk× 6P[kHhirPWXiH× Pi× F;k× qHHY;Y× kHhkP;PhH× w;[F× H[× XYHP× NHrHHik¹× "]X× FPk
Z;kHhP;;Y×rHhF×k]k×HH[×[]N×{W[HhH×Z;ii;×qHhZ;YH[¹×�Hk×w]×NHq]hZFH×XHPYHHZ×r]hFk×]e×qHYH×eY;;kiH[×P[
FH×]ZNHqP[N×q;[×6P[kHhirPWX×;;[NHkh]xH[´×ZHk×[;ZH×]e×OHk×O]NHh×NHYHNH[×eY;kH;l¹×/PWFH[i×OHk×iZHYkH[
q;[×OHk×Y;[FPWi×Pi×qHHY×XHPYHHZ×rHNNHie]HYF×H[×q]hZk×F;;h]Z×NHH[×;;[II[NHiY]kH[×Y;;N¹×
H×XHPYHHZ×Pi
F]]hN;;[i× ;MNHFHXk×F]]h×HH[×Y;;N×FHXw;[F×H[×OHHMk´×r;[[HHh× ;;[rHwPN´×HH[×FPXkH×k]k× ‚×ZHkHh×ÆO]HrHY
q]]h×  HFHhY;[F× lPkw][FHhYPWXH× FPXkHi× k]k× €„× ZHkHh× P[× OHk× 6P[kHhirPWXiH× NHh;ee]hkHHhF× wPW[Ç¹× "e× H[XHYH
eYHXXH[´× w];Yi× P[× ½k× 6]]YF× H[× ]e× FH× 5;YXH[PHhiClYk×P[× �HFF]´× YPNk× XHPYHHZ× ;;[× FH× ]eeHhqY;XkH¹× 
]]h
qHhik]hP[N×q;[×FH×C]FHZ×k¹C¹q¹×C]iÊ×H[×Y;[FC]lr×Pi×][FPHe×NHYHNH[×XHPYHHZ×Z]HPYPWX×kH×][FHhiDOHPFH[×q;[
hPqPHhNhP[F´× FHXw;[F× H[× kHhkP;PhH× XYHPY;NH[¹× "[qHhik]]hFH× XHPYHHZ× CHik;;k× lPk× HH[× ZH[NiHY× q;[
qHhiDOPYYH[FH×X]hhHYNh]]kkHi´×[Y¹×XYHP×H[×iPYk×ÆHH[×wHHh×{W[X]hhHYPN×w;[FÇ×ZHk×iYHDOki×H[XHYH×eh]DH[kH[×w;[F´
NhP[F× H[× ikH[H[¹× �DOkHh× F]]h× lPkie]HYP[N× X;[× OHk× {W[HhH× Z;kHhP;;Y× wPW[× qHhFrH[H[× H[× Pi× FH× NhP[FÊ× H[
ikH[H[Mh;DkPH×]qHhNHCYHqH[¹×�[×kHNH[ikHYYP[N×k]k×NhP[FY;NH[×H[×FHXw;[F×Pi×][qHhik]]hFH×XHPYHHZ×[;NH[]HN
][F]]hFhP[NC;;h×q]]h×Nh][Fr;kHh¹× �HPYHHZ×Pi×HH[×eh]FlDk×q;[× {W[NHZ;YH[×NHikHH[kHi×FPH×qHhiDOPYYH[FH
ZP[Hh;YH[×CHq;kkH[´×r;;hF]]h×OHk×k;ZHYPWX×qhlDOkC;;h×X;[×wPW[¹×5HHY×q;[×FH×6P[kHhirPWXiH×C]iiH[×ik;;[×]e
Nh][FH[× ZHk× ][FPHe× NHYHNH[× XHPYHHZ¹× �H[× ][FPHe× NHYHNH[× XHPYHHZY;;N× X;[× HDOkHh× w]hNH[× q]]h
r;kHh]qHhY;ik×]e×FH×eHhDHYH[´×ZHk×[;ZH×P[×FH×FHehHiiPHi×q;[×OHk×Y;[FiDO;e¹×�[×FHwH×FHehHiiPHi×ik;;k×OHk
Nh][Fr;kHh× hHY;kPHM× O]]N× H[× X;[× qHH[q]hZP[N× eY;;kiqP[FH[¹× 
;;h]Z× wPW[× P[× FH× ;;[NHYHNFH× C]ieHhDHYH[
FPXrPWYi× ][FPHeH×][kr;kHhP[NiX;[;YH[×NHNh;qH[¹× 
H× lPkNHNh;qH[× ;;hFH×rHhF× ;Yi×FPWXWHi×ÆFH×w]NH[;;ZFH
h;C;kkH[Ç×Y;[Ni×FH×X;[;YH[×NHYHNF×H[×]e×FHwH×FPWXWHi×rHhFH[×C]ZH[×NHeY;[k¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�MNHh][FH× wrHhXHP× q;[× Nh;[PHk´× FPH× P[× HH[× r;[F× q;[×FH
NhHeeHY×q;[×FH×ZPFFHYikH×M]k]×YPNk¹× 
H×Hlh]×Zl[k×NHHMk×FH
iDO;;Y×;;[¹×
H×;MNHh][FH×q]hZ×FlPFk×]e×h][FX]YXH[F×r;kHh
P[× HH[× iZHYkr;kHhikh]]Z× ÆNYHkiWHhZ]YH[ikHH[Ç¹× �;kHhP;;Y´
F;k× F]]h× iZHYkr;kHhikh]ZH[× Pi× ;DOkHhNHY;kH[´× r]hFk
¼|lqP]NY;DP;;Y¼× NH[]HZF¹× 
H× ikHH[× Pi× qHhZ]HFHYPWX
;MX]ZikPN×lPk×.D;[FP[;qPK¹


H× M]k]× hHDOki× k]][k× XYlPkH[× PHki× Nh]H[PNH× YPDOkNhPWi
NHXYHlhFH´× ][qHhZH[NFH× XHPYHHZ× w];Yi× ;;[NHkh]xH[× P[
XYHPNh]HqH× ¼
H× 5YPWk¼¹× "e× FH× M]k]× wPW[× H[XHYH× P[× OHk× XHPYHHZ
]eNH[]ZH[× NhP[FikHH[kWHi× wPDOkC;;h¹× �YFHhi× ]e× OHk× kHhhHP[
CPW× ¼
H× 5YPWk¼× r]hFH[× ZHk× hHNHYZ;;k× wrHhMXHPH[´× ;MX]ZikPN
lPk× .D;[FP[;qPK´× ;;[NHkh]xH[¹× 
H× XHPYHHZ× q]hZFH× HH[
¼iZHHhY;;N¼× q]]h× OHk× q;[lPk× OHk× []]hFH[× q]]hkiDOlPqH[FH
Y;[FPWi¹

�Hk×][FHhikH×FHHY×q;[×FH×r;[F×H[×FH×C]FHZ×ÆCHFHXk×ZHk
CY;FÇ× q;[× HH[× NhHeeHY× ]e× FH× �lYqHhOHPFH¹× 6H× wPH[× OPHh
DH[kPZHkHh× Nh]kH× rPkkH× Xr;hki× ikHH[kWHi× H[× HH[× CHPNH
qllhikHH[kWH×ZHk×iDOHYeq]hZPNH×ChHlX´× ]ZNHqH[×F]]h×HH[
XYHP;DOkPNH×Nh][FZ;ii;×ZHk×[]N×XYHP[HhH×NhP[FX]hhHYkWHi¹×�h
Pi× OPHh× Z]NHYPWX× ieh;XH× q;[× HH[× ZPs× q;[× XHPYHHZ´× ehHÊ
NY;DP;;Y×Æ-PW[ºÇhPqPHhNhP[F×H[×kHhkP;hH×XYHP¹

�H[×ZPs×q;[×XHPYHHZ×H[×hPqPHhNhP[FWHi×P[×HH[×NhHeeHYr;[F×P[
�]kkH[× [;CPW× NhH[ie;;Y× †‡•¹× 6H× wPH[× OPHh× rPkkH× Xr;hki× H[
k;ZHYPWX× Nh]kH× iklXXH[× O]HXPNH× h]FH× qllhikHH[× ÆHlh]× Zl[k
NHHMk× iDO;;Y× ;;[Ç¹× 
H× XYHP[HhH× h]FH× ikHH[kWHi× wPW[
qHhZ]HFHYPWX× ;MX]ZikPN× q;[× FH× h]FH× 
][kw;[FikHH[Y;NH[´
FPH×OPHh×][FPHe×q]]hX]ZH[¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

5]]h¸FH¸XPWXYlikPNH[
�[×OHk×NHCPHF×h][F×6P[kHhirPWX×r]hFH[×FH×]lFH×C]FHZY;NH[´×ZHk×lPkw][FHhP[N×q;[×FH×iZHYkr;kHhF;YH[´
CHFHXk×F]]h×HH[×hHY;kPHM×Fl[[H×Xr;hk;PhH×Y;;N×q;[×OlZli´×FHXw;[F´×XHPYHHZ´×qHH[×H[¿]M×CHHX;MwHkkP[NH[
ÆNhP[F´× w;[F× H[× XYHPÇ¹× "e× i]ZZPNH× eY;;kiH[× wPW[× FH×CHXH[× FHhZ;kH× FPHe× P[NHi[HFH[× ]M× FH× NhHeeHYi
FHhZ;kH×FPHe×lPkNHNh;qH[´×F;k×FH×][FHh×OHk×�r;hk;Ph×YPNNH[FH×]lFHhH×Y;NH[×wPDOkC;;h×wPW[×Æç][kiYlPkP[NÇ¹
�Hk× q;ikikHYYH[× q;[× FH× ;;[rHwPNOHPF× q;[× ]lFH× NH]Y]NPiDOH× Y;NH[× Pi× [PHk× ;YkPWF× HH[q]lFPN´× ]ZF;k× FH
C]FHZ× H[× r;[FH[× q;[× FH× CHXH[× q;;X× wPW[× qHhik]]hF× H[× CHFHXk× ZHk× ;MNHNYHFH[× FHXw;[F´× CHHXiYPC× H[
;YYHhYHP× elP[¹× "[kiYlPkP[NH[× Xl[[H[× ZHk× [;ZH× r]hFH[× ;;[NHkh]xH[× P[× FH× ClPkH[C]DOkH[× q;[× FH
CHHXZH;[FHhi´×Z;;h×FHwH×wPW[×q;;X×;MNHFHXk×F]]h×elP[×]M×CHk][eY;kH[×]Z×;MX;YqP[N×q;[×FH×ikHPYr;[FH[
kH×q]]hX]ZH[´×F;;hZHH×FH×][kiYlPkP[NH[×;;[×OHk×wPDOk×][kkhHXXH[F¹Ø


H× k;CHY× ;;[
hHDOkHhwPWFH× k]][k× HH[
X]Y]Z× ¼Nh][FY;NH[
DOh][]Y]NPiDO¼× ZHk
HH[× D]ZeYHkH
]eHH[q]YNP[N× q;[
Xr;hk;PhH× ;MwHkkP[NH[
q;[× W][N× ÆC]qH[Ç× [;;h
]lF× Æ][FHhÇ´× w];Yi× FPH
P[×kOH]hPH×;;[NHkh]xH[
w]l×Xl[[H[×r]hFH[×P[
OHk× 6P[kHhirPWXiH¹× �[
FH× eh;XkPWX× ][kChHXH[
;YkPWF×II[×]M×ZHHhFHhH
Y;NH[¹× 
H× X]Y]ZZH[
¼Nh][FY;NH[× w];Yi
q;;X×;;[NHkh]xH[¼×wPW[
ZHHh× hH;YPikPiDOH
rHHhN;qH[× q;[× HH[
;;[× kH× khHxH[
C]FHZeh]{HY¹


H× qHhkPX;YH× ;i× Pi
[PHk× ]e× iDO;;Y
NHkHXH[F¹
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�H[Ø ;;[k;Y× ][kiYlPkP[NH[× Pi
;YYHH[×wPDOkC;;h×CPW×Y;;N×r;kHh´
P[×e;i×iDO]][NHZ;;XkH×iY]kH[
H[× CHXH[× ]M× ]e× e;i
NHeY]HNFH×;XXHhi´×H[×wPW[×q;;X
iYHDOki×kPWFHYPWX¹×�Hk×OHhXH[[H[
q;[×][kiYlPkP[NH[×q;[

Ø Pi× hHY;kPHM
HH[q]lFPN´× wH× q;YYH[× ]e× F]]h
XYHlh× H[× O;hFHhH× kHskllh× F;[
FH×HhC]qH[×YPNNH[FH×w;[FÊ×H[
XHPYHHZY;NH[´× Z;;h× X]ZH[
iYHDOki× ie]h;FPiDO× q]]h¹× 
H
w;[FÊ× H[× X;YXikH[H[× wPW[× ikHhX
qHhrHHhF´× ZHHik;Y× Ch]i× H[
Xl[[H[× HH[× wr;hkH´× NhPWwH× ]M
ChlP[H× X]hik× OHCCH[× k¹N¹q¹

[HHhNHiY;NH[× w]lkH[´× ]hN;[PiDO× Z;kHhP;;Y× H[× ZHk;;Y]sPFH[¹× 
H× M]k]½i× OPHhC]qH[× H[× [;;ik× wPW[× Y;[Ni× FH

]qH[× .YP[NH× NH[]ZH[× H[× k][H[× HH[× kPWFiOP;;k× q;[× D;¹× €••× ZPYW]H[× W;;h× kliiH[Ø NhP[F× lPk× FHØ �r;hk;Ph
eHhP]FH×H[×�hPWk×w;[FikHH[×Æ�YCPH[Ç¹×:]lFH[×rH×][wH×O;[F×]qHh×OHk×NhH[iqY;X×kliiH[×NhPWwH×w;[FikHH[×H[
NhP[F×YHNNH[´×F;[×]qHhChlNNH[×rH×€••×ZPYW]H[×W;;h¶

w;[FÊ×H[
X;YXikH[H[


H×krHH×M]k]½i×]e×FHwH×e;NP[;×k][H[ØHH[×eh]{HY×P[×FH×
]qH[
.YP[NH¹× �hPWk× w;[FikHH[× YPNk× OPHh× ][FHh× HH[× ZH[NiHY× q;[
hPqPHhw;[F¿NhP[F× H[× FHXw;[F¹× �HPYHHZ× Pi× qHhZ]HFHYPWX× F]]h
lPkie]HYP[N×[PHk×]M×P[×NHhP[NH×Z;kH×;;[rHwPN¹

/HhkP;PhH× ]M× ZHi]w]TiDOH× × Pi× q]]h;Y× kH× OHhXH[[H[× ;;[× FH
e]iPkPH× FPhHDkØ × FH× Xr;hk;PhH× Y;;N× q;[× FHXw;[F× H[¿]M
XHPYHHZ´×H[×i]Zi×hPqPHhiHFPZH[k×Æw;[F×H[×NhP[FÇ¹×6;[[HHhØrH
][FHh× FHwH× Xr;hk;PhH× Y;;N× HH[× qHkkPNH× iZHHhC;hH× XYHP
;;[khHxH[× Æw][FHh× X]hhHYkWHi× kliiH[× FH× qP[NHhi× kH× q]HYH[× H[
w][FHh×NhP[F×H[×ikH[H[Ç´×Pi×Hh×F]]hN;;[i×ieh;XH×q;[×kHhkP;PhH
]M× ZHi]w]TiDOH× XYHP¹× 6HY× Pi× OHk× w]× F;k× OHk× iDOlPqH[FH
Xr;hk;PhH× NYHkiWHhPWi´× q]]h;MN;;[FH× ;;[× FH× ;MwHkkP[N× q;[× FH
FHXw;[FH[´× XHPYHHZ× ZHk× HqH[klHHY× ;;[rHwPN× hPqPHhiHFPZH[k
H[×kHhkP;PhH×H[×ZHi]w]TiDOH×Y;NH[×qHhZH[NF×X;[×OHCCH[¹

XYHP
][FHh
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�]DOkH[×rH×]e×HH[×]lFH×Y;;N×iklPkH[×FPH×][FHh×FH×Xr;hk;PhH×Y;NH[×YPNk´×F;[×Pi×OHk×P[kHhHii;[k×kH×CHiHxH[
F;k× kliiH[× OHk× �r;hk;Ph× H[× FH× ]lFH× Y;;N× HH[× kPWFiN;k× ÆOP;;kÇ× q;[× qHYH× ZPYW]H[H[× W;hH[× YPNk¹× 
Pk× kPWFiN;k× Pi
qHh]]hw;;Xk×F]]h×eHhP]FHi×F;k×Hh×NHH[×Y;NH[×rHhFH[×;MNHwHk´×Z;;h×q]]h;Y× ]]X×F]]h×Y;[NH×eHhP]FHi×q;[
Hh]iPH´× r;;hF]]h× FH× ]lFH× ;;[× FH× ]eeHhqY;XkH× YPNNH[FH× qHhrHHhFH× Y;NH[× rHhFH[× ;MNHCh]XH[× H[
rHNNHq]HhF× F]]h× r;kHh× H[× rP[F¹× �PHhF]]h× qY;XkH× OHk×Y;[FiDO;e× D][kP[l× ;M× H[× Xr;ZH[× ]lFHhH× Y;NH[
FPDOkHh× CPW× OHk× k]H[Z;YPNH× Z;;PqHYF× kH× YPNNH[¹× /H[×NHq]YNH× q;[× FH× C]FHZeY]]PH[× H[× qHYH× O]hikH[× H[
iYH[XH[´×ZHk×][FHhYP[N×qHhiDOPYYH[FH×qHhkPD;YH×CHrHNP[NH[´×qHhk][H[×FH×kPWFiN;kH[×Æ]M×OP;kH[Ç×FPDOkCPW×OHk
Z;;PqHYF× Nh]kH× qHhiDOPYYH[× H[× YPNNH[× Y;NH[Ø ZHk× ]lFHhF]ZiqHhiDOPYYH[× q;[× qHYH× ZPYW]H[H[× W;hH[Ø FPDOk
][FHh×OHk×Z;;PqHYF¹

�[× OHk× O]]MFiklX× ¼ ¼Ø Pi× P[M]hZ;kPH× k]HNHq]HNF´× w]F;k× FH× NHT[kHhHiiHHhFH× r;[FHY;;h× ]M× {HkiHh
ZHk×HPNH[×]NH[×II[×H[×;[FHh×w]l×Xl[[H[×CHXPWXH[¹×�DOkHh×qHhr;DOk×NHH[×h]ki][kiYlPkP[NH[´×w];Yi×rH×FPH
;Y× i[HY× ]qHh× FH× NhH[i× Xl[[H[× ;;[khHxH[¹× 
lPkH[× FH× .PCHYD]ÊNh]HqH× H[× FH× Nh]HqH× 
H× 5YPWk´× wPW[× FH
][kiYlPkP[NH[× q;[× ZHi]w]TiDOH× H[× kHhkP;PhH× Y;NH[× XYHP[× H[× ][]eq;YYH[F´× Z;;h× rHY× l[PHX× P[×  HFHhY;[F¹

]qH[FPH[×Pi×OHk×6P[kHhirPWXiH×hlPZ×CHFHHYF×ZHk×hHDH[kH×NH]Y]NPiDO×MH[]ZH[H[×lPk×FH×�r;hk;Ph×eHhP]FH´
w];Yi× FHXw;[FFlP[H[´× XHPYHHZ´× qH[H[´× wrHhMikH[H[× H[× OHk× iZHYkr;kHhF;Y´× FPH× CHkHh× r;;h× kH× [HZH[× wPW[¹
�Hk×CHY;[NhPWXik×Pi×k]DO×q]]h;Y×kH×NH[PHkH[×q;[×OHk×Mh;;PH×Y;[FiDO;e¹

ZHHh×rHkH[


]qH[ik;;[FH× Nh;{HX× Y;;k× FH× OP;kH[× P[× ZPYW]H[H[× W;hH[× kliiH[× FH× Xr;hk;PhH× Y;NH[× H[× FH× HHhikq]YNH[FH× kHhkP;PhH× ]M
ZHi]w]TiDOH×Y;;N×wPH[¹× 
H×Nh;{HX×Pi× [PHk× ]e× iDO;;Y×NHZ;;Xk¹× �MNHwPH[×q;[×P[×FH× iZHYkr;kHhF;YH[×wPW[×FH×Xr;hk;PhH×Y;NH[
[;CPW×6P[kHhirPWX×iYHDOki×FHDPZHkHhi×k]k×H[XHYH×ZHkHhi×FPX´×kHhrPWY×FH×]lFHhH×Y;NH[×qHYH×kPH[k;YYH[×ZHkHhi×FPX×Xl[[H[×wPW[¹×�Hk
CPWw][FHhH×Pi´×F;k×Y;NH[×FPH×qHYH×kPH[k;YYH[×ZPYW]H[H[×W;hH[×P[×]lFHhF]Z×qHhiDOPYYH[´×[;;ik×HYX;;h×Xl[[H[×YPNNH[¹× 
H×Nh;{HX
NHYFk×;YYHH[×q]]h×FH×[;CPWH×]ZNHqP[N×q;[×6P[kHhirPWX¹
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/]k¸CHiYlPk

�;kH[×rH×rHY×wlP[PN×]e×][wH×[;kllh×wPW[³×
YPWM×]e×FH×e;FH[´×CHkhHHF×NHH[×ehPqIÊkHhhHP[H[´×Y;;k×NHH[×;Mq;Y
;DOkHh× H[× Nh;;M× [PHk× P[× FH× Nh][F¹× 
;k× Y;;kikH× Y;kH[× rH× OHk× CHikH× ;;[× HDOkH× CHY;[NOHCCH[FH[× ]qHh¹× �Hk
w]HXH[×[;;h×M]iiPHYH[×YHqHhk×i]Zi×;YYHH[×PHki×]e×P[×FH×.PCHYD]ÊNh]HqH×ÆH[PNH×F;NH[×eHh×W;;h×k]HN;[XHYPWXÇ
H[× P[× FH× XYHP× Nh]HqH× 
H× 5YPWk× Æ[PHk× k]HN;[XHYPWXÇ¹×�[FHhH× []N× CHik;;[FH× ][kiYlPkP[NH[× YHqHhH[× q]]h× HH[
O]CCtPik×NHH[×P[kHhHii;[kH×M]iiPHYH[×ZHHh×]e¹

�H[×FhPHk;Y×M]k]½i×CHiYlPkH[×FH×e;NP[;½i×¼NH]Y]NPH¼¹×�Hk×CHkhHMk×krHH×]e[;ZHi´×FPH×OHk×Y;[FiDO;e×;;[×OHk
HP[FH× q;[× FH× q]]hY;;kikH× PWikPWF× qHhCHHYFH[´× D;¹× €‚•¹•••× W;;h× NHYHFH[¹× 
H× FHhFH× M]k]× Pi× q;[× wN[¹× r]HikH
Nh][FH[´×w];Yi×FPH×F]]h×][kC]iiP[N×H[×FH×CHrHPFP[N×q;[×qHH×][kik][FH[×NHFlhH[FH×H[XHYH×HHlrH[×q^^h
FH× ••H× HHlr¹× �]H× FH× ZH[i× FH× Xr;hk;PhH× NH]Y]NPH× q;[×6P[kHhirPWX× OHHMk× rHkH[× kH× CH[lkkH[× Xl[[H[× rH
YHwH[×P[×FH×OHk×O]]MFiklX×¼ZH[iH[¼¹

5HhFrH[H[×Y;[FiDO;eeH[³× 
H×HHhikH×krHH×M]k]½i×k][H[×HH[× ��iY;[F½i×k]H[Fh;×Y;[iDO;e×ZHk×XHPYHHZ;DOkPN×Z;kHhP;;Y×P[×FH
q]]hNh][F´×ZHhH[×NHqlYF×ZHk×iZHYkr;kHh́ ×PWiiDO]kiH[×H[×CHi[HHlrFH×OHlqHYi×P[×FH×;DOkHhNh][F¹×6P[kHhirPWX×OHHMk×Hh́ ×X]hk
[;×OHk× iZHYkH[×q;[×FH×PWiX;e´× ][NHqHHh×w]× lPkNHwPH[¹× 
H×FHhFH×M]k]×k]][k×¼r]HikH×Nh][FH[¼×P[×OHk×
h]HFHhiC]iDO´×  ]]hFÊ
�PZClhN¹×:]×OHCCH[×FH×r]HikH×Nh][FH[×P[×OHk×6P[kHhirPWXiH´×w];Yi×FH×�lYqHhOHPFH´×Hh×][NHqHHh×lPkNHwPH[×P[×FH×€ˆH×HHlr¹

HO;YqH×H[XHYH×eYHXWHi´× ]¹;¹×P[×OHk×-]ZZHYNHCHhNkH×H[×Y;[FN]HF×½k× �H[kP[X´×Pi×FPk×kteH×Y;[FiDO;e×CPW×6P[kHhirPWX×q]YYHFPN
][kN][[H[×H[×qHh;[FHhF×P[×eh]FlDkPHC]i×H[×;Nh;hPiDOH×Nh][F¹
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]]h×OHk×iZHYkH[×q;[×FH×Y;[FPWiCHFHXXP[N×[;×FH×Y;;kikH×PWikPWF×ikHHN×FH×wHHiePHNHY×ZHk×hlPZ×€••Z¹×
H
 ]]hFwHH´× FPH× kPWFH[i× FH× X]lFikH× eHhP]FH× q;[× FH× PWikPWF× Nh]kH[FHHYi× Fh]]N× ik][F´× YPHe× rHHh× ][FHh
r;kHh¹×/PWFH[i×OHk×�]Y]DHH[×kPWFq;X´×NHFlhH[FH×FH×Y;;kikH×€•¹•••×W;;h´×CHhHPXkH×FH×XlikYPW[×OHk×OlPFPNH
 HFHhY;[FiH× q;ikHY;[F¹× 
H× ikPWNP[N× q;[× FH× OlPFPNH× wHHiePHNHY´× w];Yi× r;;hNH[]ZH[× P[×  HFHhY;[F´
OHHMk×]]X×[l×[]N×HH[×[;kllhYPWXH×D]Ze][H[k¹×
HwH×r]hFk×qHh]]hw;;Xk×F]]h×OHk×]ZO]]N×X]ZH[×q;[×FH
.D;[FP[;qPiDOH× Y;[FZ;ii;× [;× OHk× ;MiZHYkH[× q;[× FH× XPY]ZHkHhi× FPXXH× Y;[FPWiX;e´× H[× F;;h;;[
NHhHY;kHHhFH× F;YP[N× q;[×  HFHhY;[F× ÆPi]ik;iPH× NH[]HZFÇ¹× 
H× [;kllhYPWXH× D]Ze][H[k× qHhNh]]k× FH
FhHPNP[N× q]]h×  HFHhY;[F× q;[× FH× wHHiePHNHYikPWNP[N× k¹N¹q¹× NY]C;Y× r;hZP[N× H[× OHk× qHhq]YNH[i× iZHYkH[
q;[×Y;[FPWi×]e×�h]H[Y;[F×H[×�[k;hDkPD;¹

H×C]qH[NH[]HZFH×krHH×q]]hCHHYFH[×q;[×ZH[iHYPWX×P[NhPWeH[×Æ][kr;kHhP[N×H[×CHFPWXP[NÇ×wPW[×Hh×FHCHk
;;[×F;k×OHk× HFHhY;[FiH×hPqPHhH[FHYk;×NHCPHF×[PHk×ZHHh×F]]h×[;kllhYPWXH×eh]DHiiH[×r]hFk×]eNHO]]NF¹

H× iHFPZH[k;kPH× q;[× XYHP× H[× w;[F× k¹N¹q¹× ]qHhikh]ZP[NH[× Pi× ik]eNHwHk× H[× FH× P[XYP[XP[N× q;[× FH× C]FHZ
k¹N¹q¹× FH× ][kr;kHhP[N× qHh]]hw;XH[× HH[× hHY;kPHM× i[HYYHhH× wHHiePHNHY× ikPWNP[N× k¹]¹q¹× Y;[F[PqH;l× F;[× OHk
NHq;Y× w]l× wPW[× NHrHHik× r;[[HHh× [;kllhYPWXH× eh]DHiiH[× Ol[× N;[N× O;FFH[× Xl[[H[× N;;[¹× 
PW× ikPWNH[FH
wHHiePHNHY× k¹N¹q¹× XYPZ;;k]er;hZP[N× wlYYH[× FH× hPqPHhH[× -PW[´× �;;i´× .DOHYFH× H[× �HZi× ]qHh× H[XHYH
NH[Hh;kPHi× ZHkHhi× ][FHh× FH× wHHiePHNHY× X]ZH[× kH× YPNNH[× H[× w;Y× FH× ;Mq]Hh× q;[× OHk× hPqPHhr;kHh
ik;N[HhH[¹×
Pk×r]hFk×HH[×eh]CYHHZ´×F;k×ZHk×O]NHhH×FPWXH[×;YYHH[×[PHk×q;Yk×]e×kH×Y]iiH[¹

�Hk× Y;[FiDO;e× P[×  HFHhY;[F× Pi× F]]h× FH× ZH[i× NHZ;;Xk×H[× rH× iehHXH[× F;[× ]]X× q;[× HH[
¼DlYkllhY;[FiDO;e¼¹×/]DO×ieHHYFH[×eh]FlDkH[×q;[×NH]Y]NPiDOH×eh]DHiiH[×HH[×Nh]kH×h]Y×CPW×FH×][krPXXHYP[N
q;[×OHk× HFHhY;[FiH×DlYkllhY;[FiDO;e×H[×Hh×wPW[×rHP[PN×eYHXXH[×P[× HFHhY;[F×r;;h×F;k×[]N×w]×wPDOkC;;h
Pi×;Yi×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX¹

6;;hiDOPW[YPWX× CHw]DOkH[× ]M× CHr]][FH[× [H;[FHhkO;YHhi× ][wH× hHNP]× ;Y¹× :]½[× ‚•XZ× kH[× ]]ikH[× q;[
6P[kHhirPWX´× [;CPW× �]HiMHYF× P[× 
lPkiY;[F´× wPW[× €••¹•••× W;;h× ]lFH× [H;[FHhkO;YHh× ;hkHM;DkH[× P[× HH[
w;[FrP[[P[N× ;;[NHkh]xH[¹× �;;h× ]e× w½[× qh]HNik× ‚•••× q ¹× �Oh¹× Pi× FH× Z]FHh[H× ZH[i× H[PNH× P[qY]HF× ]e× OHk
6P[kHhirPWXiH×Y;[FiDO;e×N;;[×lPk]HMH[H[¹×
H×ZH[i×rHhF×k]H[×q;[×HH[×[]Z;FPiDOH×W;NHh¿qHhw;ZHY;;h×k]k
HH[× qHHO]lFHh× H[× Y;[FC]lrHh´× FPH× Y;[NHh× ]e× II[× H[× FHwHYMFH× eYHX× CYHHM× r][H[¹× �;[FiDO;eeHYPWXH
XH[ZHhXH[× CHe;;YFH[× FH× CHr][P[NiNHiDOPHFH[Pi× P[× OHk× 6P[kHhirPWXiH¹× �[× HHhikH× P[ik;[kPH× CHq][FH[× FH
[HFHhwHkkP[NH[×wPDO×]e×FH×O]NHhH×H[×Fh]NHhH×FHXw;[FNh][FH[´×r;;h×C]iiH[×Z]HikH[×rPWXH[×q]]h×XYHP[H
;XXHhi×H[× rHPFH[¹× �[×qh]HNHh×W;hH[× r;i×FH×r;kHhOlPiO]lFP[N× ]e×FH×w;[FhlNNH[×CHkHh×NHiDOPXk×q]]h×OHk
;Nh;hPiDOH×CHFhPWM×F;[× ]e×FH×Y;NHhH×H[× [;kkHhH×]ZYPNNH[FH×Nh][FH[´×NHYHNH[×]e×FH×iYHDOk×F]]hY;kH[FH
XHPYHHZ×H[×]lFH×kHhkP;PhH×XYHPH[¹

�[YHPFP[N¸ZH[iHYPWXH¸P[qY]HF

HwPH[×P[×FH×NH]Y]NPiDOH×kPWF×Pi×FH×Hq]YlkPH×q;[×FH×ZH[i×HH[×wHHh×hHDH[kH×NHCHlhkH[Pi¹×�Yi×M;Dk]h×FPH×OHk
[;kllhYPWXH×Y;[FiDO;e×qHh;[FHhFH´ØPi×FH×ZH[i×q;[×[]N×hHDH[kHhH×F;klZ¹×�;[q;[XHYPWX×CHr]NH[×FH×HHhikH
ZH[iH[× []N× ZHk× OHk× Y;[FiDO;e× ZHH¹× 
H× Z]NHYPWXOHFH[´× FPH× FH× [;kllh× C]]F´× rHhFH[× CH[lk´× FH
][Z]NHYPWXOHFH[× NH;DDHekHHhF¹× �[×  HFHhY;[F× [;Z´Ø iP[Fi× FH× qh]HNH× �PFFHYHHlrH[´× FH× P[qY]HF× q;[× FH
ZH[i× ]e× OHk× NHChlPX× H[× FH× ;;[CYPX× q;[× OHk× Y;[FiDO;e× i[HY× k]H´× w]× ]]X× ]e× NH]Y]NPiDOH× eh]DHiiH[× P[
CHe;;YFH×NHCPHFH[¹×5]]h×w]qHh×hHDH[kH×NH]Y]NPiDOH×eh]DHiiH[×[PHk×ik]eNHwHk×rHhFH[´×wPW[×FHwH×rHY×F]]h
FH×ZH[i×CHT[qY]HF¹×
H×][kNP[[P[N×H[×][kr;kHhP[N×q;[×qHH[NHCPHFH[×ÆiP[Fi×FH×€•H×HHlrÇ´×H[×FH×CHFPWXP[N
q;[×hPqPHhH[×Æ;Y×iP[Fi×FH×†H×HHlrÇ×wPW[×iYHDOki×krHH×q]]hCHHYFH[¹
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H×FHXw;[FNh][FH[×wPW[×q;[×[;klhH×iDOh;;Y×H[×qHhZ]HFHYPWX×rHhF×FH×Nh][F×qHhhPWXk×F]]h×OHk×eY;kCh;[FH[
q;[× FH× qHNHk;kPH× H[× OHk× NHChlPX× q;[× ;i× ;Yi× q]HFP[Niik]M¹×  ;× H[XHYH× W;hH[× qHhOlPiFH× ZH[× F;[× [;;h× HH[
;[FHh×eHhDHHY×H[×OHhO;;YFH×ZH[×OHk×eh]DHi×q;[×eY;kCh;[FH[¹× ;×H[PNH×kPWF×r;hH[×;YYH×Fh]NHhH×Nh][FH[
w]F;[PN× lPkNHelk´× F;k× FH× qh]HNH× ZH[i× HhNH[i× ;[FHh× OHH[× w;Y× wPW[× NHkh]XXH[´× H[× CHr][P[N× P[× OHk
6P[kHhirPWXiH×kPWFHYPWX×;M[;Z´×]Z×P[×FH×qh]HNH×�PFFHYHHlrH[×rHHh×k]H×kH×[HZH[¹Ø

�Hk× F]he× 6P[kHhirPWX× Pi× ;Y× ZP[ikH[i× €•••× W;;h× CHr]][F´× Z;;h× P[× kHNH[ikHYYP[N× k]k× FH× [;CPW× NHYHNH[
XYHP[HhH× eY;;kiH[× 
hHFHq]]hk´× �PDOkH[q]]hFH× H[× �h]H[Y]× OHHMk× 6P[kHhirPWX× NHH[× ik;FihHDOkH[× NHXhHNH[¹

H× q]]hY]eHh× q;[× FH× �;D]CiXHhX× P[× OHk× DH[khlZ× q;[× OHk× F]he× w]l× HhNH[i× kliiH[× FH× ‡H× H[× €€H× HHlr
NHikPDOk×wPW[¹×
H×HHhikH×eHhZ;[H[kH×CHr][P[N×q;[×OHk×F]he×q][F×eY;;ki×P[×HH[×C]HhH[O]M×]e×w;[FhlNNH[
Y;[Ni×FH×k]H[Z;YPNH×Y]]e×q;[×FH×
]qH[×.YP[NH´×r;;hiDOPW[YPWX×;Y×P[×FH×€•H×HHlr×]M×wHYMi×HHhFHh¹×"]X×P[×FH
ClPkH[NHCPHFH[× wPW[× FH× HHhikH× C]HhH[HhqH[× ]ZikhHHXi× ‡••× [;× �Oh¹× ][kik;;[´× HHhik× ]e× FH× Fh]NHhH× H[
O]NHhH× w;[FhlNNH[¹× 5Hhq]YNH[i× Y;[Ni× [;kllhYPWXH× H[×NHNh;qH[× r;kHhY]eH[´× FPH× q]]h× HH[× CHkHhH
r;kHhOlPiO]lFP[N×w]hNFH[×P[×FH×[;kkH×NHCPHFH[×NHYHNH[×]e×XHPYHHZ×H[×kHhkP;PhH×XYHPNh][FH[×ZHk×rHP[PN
]M× NHH[× CHFHXXP[N× q;[× FHXw;[F¹× �PHhF]]h× ][kik][F× HH[× qHhiehHPFH× CHr][P[N× CPW× XYHP[iDO;YPNH
C]HhH[HhqH[¹
�Hk×Y;[FiDO;e×OHHMk×wPDO×P[×hHY;kPHqH×Pi]Y;kPH×q;[×FH×hHik×q;[× HFHhY;[F×Xl[[H[×][krPXXHYH[¹×/]k×P[×FH×€ˆH
HHlr×rHhF×FH×k]HN;[N×k]k×6P[kHhirPWX×H[×]ZNHqP[N×CHZ]HPYPWXk×F]]h×Nh]kH×qHH[NHCPHFH[¹×�;[N×r;hH[×FH
C;[FH[× ZHk× FH× 
lPkiH× ClhH[× ikHhXHh× F;[× ZHk× OHk× DH[kh;YH× �HYFHhiH´× 0khHDOkiH× ]M× �]YY;[FiH× NHw;N¹× 
Pk
YHPFFH× ]¹;¹× k]k× OHk× Y;[N× P[× ik;[F× O]lFH[× q;[× FH× O]hPNOHPF× FHh× C]HhH[¾× HH[× ZPFFHYHHlri× ]qHhCYPWMiHY× F;k
e;i×P[×FH×�h;[iH×kPWF×h][F×€‡••×rHhF×;MNHiDO;Mk´×Z;;h×F;k×q;[×P[qY]HF×Pi×NHrHHik×]e×FH×][krPXXHYP[N×q;[
OHk× DlYkllhY;[FiDO;e¹× 
Pk× MH]F;YH× itikHHZ´× P[× D]ZCP[;kPH× ZHk× FH× ;Mik;[F× k]k× OHk× DH[kh;;Y× NHw;N´× OHHMk
NHYHPF× k]k× FH× ][krPXXHYP[N× q;[× HH[× i]]hk× XY;iiH× q;[× ¼C]HhH[;FHY¼× ÆFH× Ç´× FPH× wPDO× k]k× OHk
CHNP[×q;[×FH×••H×HHlr×OHHMk×Xl[[H[×O;[FO;qH[¹

iDO]YkH[C]HhH[

�[×FH×q]YNH[FH×e;NP[;½i×r]hFk× lPkNHYHNF×O]H×FH×ZH[i×FH×C]FHZNHikHYFOHPF×P[×OHk×6P[kHhirPWXiH×OHHMk
rHkH[×kH×CH[lkkH[¹

 ;kllhZ][lZH[kH[´× .k;;kiC]iCHOHHh× H[× �HYFHhiDO× �;[F iDO;e× H[
�;ikHHYH[× CHOHhH[× HH[× |P[X× ;;[k;Y× [;kllh× H[× DlYkllhOPik]hPiDOH
NHCPHFH[×H[× ]lFH×O]HqHi×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX¹×5PHh×q;[
FH× [;kllhNHCPHFH[× NH[PHkH[× P[kHh[;kP][;YH× CHiDOHhZP[N× ][FHh× FH
 ;klh;Ê••••× e;h;eYl¹× 5HhhHN;;[FH× hlPYqHhX;qHYP[N´× Z¹[¹× kH[× wlPFH[
H[× ]]ikH[× q;[× 6P[kHhirPWX´× OHHMk× [PHk× eY;;ki× NHq][FH[× H[× P[× FHwH
NHCPHFH[× YPWXk× FH× kPWF× ZP[FHh× i[HY× kH× wPW[× NHN;;[× F;[× HYFHhi× P[
 HFHhY;[F¹
�[× •••„× Pi× HH[× •••× qPHhX;[kH× XPY]ZHkHh× Nh]]k× NHCPHF× h][F]Z
6P[kHhirPWX× ;;[NHrHwH[× ;Yi×  ;kP][;;Y× �;[FiDO;e´× r;; hP[× FH
6P[kHhirPWXiH× CllhkiDO;eeH[Ø �PikH´× -;klZ´× �]kkH[´× 
 hP[XOHlh[H´
6]]YF´× �leeHY´× �H[sHY´× �]hYH×H[× �leeHY×wPW[×NHYHNH[¹× �Hk× ]]Nk×OPHh
ePkk]hHiX× F]]h× HH[× ZPs× q;[× hHY;kPHM× XYHP[H´× ]eH[× H[× NhPYYPN× NHq]hZFH× eHhDHYH[´× NY]]P[NH[´× iYP[NHhH[FH
CHXH[´× O]lkr;YYH[´× qHhi[PeeHhFH× XYHP[H× C]iX;qHYi´× qHhiehHPF× YPNNH[FH× XYHP[H× O]HqH[× H[× Nh]kH× ik;kPNH
C]HhFHhPWH[´× FPXrPWYi× NHYHNH[× ;;[× Y;[FHYPWXH× w;[FrHNH[¹× �HY;;i× ik;;k× kHNH[r]]hFPN× ]]X× OHk× Y;[FiDO;e
h][F× 6P[kHhirPWX× ][FHh× FhlX× q;[rHNH× FH× H[HhNPHkh;[iPkPH× ÆrP[FZ]YH[i× H[× w][[He;hXH[Ç× H[× FH
h;kP][;YPi;kPH×q;[×Y;[FC]lr×H[×qHHkHHYk¹
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�;[FNHChlPX
�Y× HHhFHh× Pi× NH[]HZF´× F;k× OHk× Mh;;PH× XYHP[iDO;YPNH×]lFH× O]HqHY;[FiDO;e× ZHk× w½[× NY]]PH[FH× HiiH[× Pi
NH;ii]DPHHhF×ZHk×k;ZHYPWX×¼hHDH[kH¼×NH]Y]NPiDOH×eh]DHiiH[´×[;ZHYPWX×FH×q]hZP[N×q;[×FHXw;[FFlP[H[×]e
HH[×qHHY;Y×rHP[PN×r;kHh×F]]hY;kH[FH×][FHhNh][F×q;[×kHhkP;PhH×XYHP×H[×Xr;hk;PhH×XHPYHHZ¹×�[×OHk×O]]MFiklX

Ø Pi× lPkNHYHNF´× F;k× FH× qHhiDOPYYH[FH× i]]hkH[× ][FHhNh][F× q;[× FHXw;[F´× XHPYHHZ× H[× kHhkP;PhH× XYHP´
Z;;h× ]]X× FH× r;kHhOlPiO]lFP[N× q;[× Nh]kH× P[qY]HF× wPW[× NHrHHik× ]e× OHk× NHChlPX× H[× FH× P[hPDOkP[N× F]]h× FH
ZH[i×q;[×OHk×6P[kHhirPWXiH×Y;[F¹×�Hk×]lFH×DlYkllhY;[FiDO;e´×NHC;iHHhF×]e×FH×Z]NHYPWXOHFH[×NHC]FH[
F]]h× FH× ][FHhNh][F´× Pi× OPHh× FHHYi× CHr;;hF× NHCYHqH[´× ]ZF;k× hlPYqHhX;qHYP[NH[× P[× 6P[kHhirPWX× Y;;k
eY;;kiq][FH[´× e;i× [;F;k× ZH[× O;F× NHYHHhF× q;[× FH× Y;[FiDO;e× CHiDO;FPNH[FH× qHhX;qHYP[NH[× HYFHhi× P[
 HFHhY;[F¹× �Hk×6P[kHhirPWXiH×O]HqHY;[FiDO;e×Pi×F;[×]]X×HH[× ;MiePHNHYP[N×q;[×O]H×Nh]kH×FHYH[×q;[×OHk
 HFHhY;[FiH×eY;kkHY;[F×Hh×P[×FH×€ˆH×HHlr×H[×HHhikH×OHYMk×••H×HHlr×OHCCH[×lPkNHwPH[¹

�r;hk;Ph

�Hk× Y;[FNHChlPX× Pi× FH× Y;;kikH× HHlrH[× H[]hZ× qHh;[FHhF¹× 
H× X;F;ikHh× X;;hk× lPk× €‡‚•× ÆYP[XiÇ× k]][k× F;k× krHHFHhFH× q;[× OHk
6P[kHhirPWXiH×CHNP[×€ˆH×HHlr×[]N×lPk×r]HikH×Nh][F×CHik][F´×ZHk×[;ZH×OHPFHqHYFH[×ÆYPY;Ç¹×�[XHYH×HHlrH[×F;;hq]]h×CHik][F
FH×r]HikH×Nh][F×[]N×q]]h[;ZHYPWX×lPk×C]iiH[×H[×qHH[¹×
H×OHPFH×r;i×][kik;;[×k¹N¹q¹×ZH[iHYPWX×;DkPqPkHPkH[´×[;ZHYPWX×OHk×h]]PH[
q;[×C]iiH[×q]]h×FH×rP[[P[N×q;[×O]lk´×;MeY;NNH[×k¹C¹q¹×e]kik;YZHik´×H[×rHPFH[×q;[×qHH¹×
H×hHDH[kH×k]e]Nh;{iDOH×X;;hk×ÆhHDOkiÇ
Y;;k×wPH[´×F;k×FH×OHk×;hH;;Y×;;[×C]i×H[PNiwP[i×Pi×k]HNH[]ZH[×iP[Fi×€‡‚•´×Z;;h×F;k×FH×OHPFHqHYFH[×wPW[×qHhFrH[H[×H[×eY;;ki
OHCCH[× NHZ;;Xk× q]]h× O]]MFw;XHYPWX× Y;[FC]lrNh][F× H[×rHPY;[F× ÆYPDOkNh]H[Ç¹× �[× €‡‚•× ieHHYFH× FH× Y;[FC]lr× wPDO× []N
q]]h[;ZHYPWX×]e×FH×HiiH[×;M´×FPH×NHYHNH[×wPW[×]e×FH×FHXw;[FhlNNH[×H[×X]eWHi¹×5HHY×q;[×FH×eHhDHYH[×r]HikH×Nh][F×r;hH[×P[
€‡‚•× []N× NHZHH[iDO;eiNh][FH[× CHO]hH[FH× CPW× HH[× CllhkiDO;e¹× 
H× qHYH× Y;[NrHhePNH× eHhDHYH[× P[× OHk× 6]]YFiDOHÊ´
�]kkH[iDOHÊ×H[×�]hH[ClhNHhqHH[×CHO]]hFH[×qHHY;Y×k]H×;;[×e;hkPDlYPHhH[×k¹C¹q¹×klhMrP[[P[N¹×5HhFHh×q;Yk×]e´×F;k×FH×eHhDHYH[×P[
OHk×6P[kHhirPWXiH×NHCPHF×q;;X×XYHP[×H[×][hHNHYZ;kPN×q;[×q]hZ×r;hH[¹×
h][×q;[×X;F;ikHhX;;hk³×�htiXH×�X; FHZt×ÆOPiNPi¹[YÇ
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�Hk×Pi×iP[Fi×FH×qh]HNH×�PFFHYHHlrH[×Æ…H×HHlr×[¹×�Oh¹´×rHYYPDOk×;Y×H[PNH×HHlrH[×HHhFHhÇ´×F;k×FH×ZH[i×OHk
Y;[FiDO;e×ZHHh×P[NhPWeH[F×NP[N×qHh;[FHhH[¹×
P[[H[khHXXH[FH×ik;ZZH[×Ch;DOkH[×[PHlrH×kHDO[PHXH[×q;[
Y;[FC]lr×[;;h×][wH×ikhHXH[¹×"eF;k×eHhZ;[H[kH×CHr][P [N×Z]NHYPWX×CYHHM´×rHhFH[×FH×HhqH[×]e×FH×iDOh;;Y
NHr]hFH[× Ø iP[Fi× FH× …H× HHlr× hHNHYZ;kPN× CHZHik× F]]h× OHk× ]eChH[NH[× q;[× HHhik
C]iZ;;PiHY×H[×Y;kHh×FH×w]NH[;;ZFH×e]kik;YZHik¹Ø*]kik;YZHik×Pi×HH[×ZH[NiHY×q;[× ik;YZHik×H[×eY;NNH[
NHik]XH[× ]e× FH× OHPFHqHYFH[× Æ¼r]HikH× Nh][FH[¼Ç´× NHChlPXk× q]]h× CHrHPFP[N× F]]h× qHH´× H[× hPWXHhH× C]iÊH[
CHHXNh][FH[¹× 5;[rHNH× FH× CHZHikP[NØ F]]h× FH× qh]HNH× ;XXHhC]lrHhi× rHhFH[× FH× k]e]Nh;{iDO× O]NHhH
FHXw;[FhlNNH[× H[× ÊX]eWHi× []N× ZHHh× ]eNHO]]NF× H[× q]hZFH[× wPDO× FH× C]YYH× ;XXHhi× H[× rHPFH[´Ø FH× wN[¹
C]YYH×HiiH[´×XH[ZHhXH[F×q]]h×OHk×OlPFPNH×6P[kHhirPWXiH×]lFH×O]HqHY;[FiDO;e¹× �Hk×;YFli× ;;[NHCh;DOkH
HiFHX×X;[×k]k×•×ZHkHh×O]]N×CHFh;NH[×H[×q]hZk×HH[×ZPDh]ÊhHYPKM×F;k×ikHPYHh´×Z;;h×CHeHhXkHh×q;[×]Zq;[N×Pi
F;[× OHk× ]lFH× ehHÊ�]Y]DH[H× hHYPKM¹× "]X× XH[ZHhXH[F× q]]h× i]ZZPNH× HiiH[× wPW[× FH× w]NH[;;ZFH× ¼O]YYH¼
rHNH[´×r;;hY;[Ni×;;[×II[×]M×CHPFH×wPWFH[×e]kik;YZHik×]e×FH×;XXHhi×Pi×;;[NHCh;DOk´×r;;hF]]h×FH×rHNH[
FPHeHh× YPNNH[× F;[× OHk× ;;[NhH[wH[FH× Y;[F¹× 
H× O]]NkHqHhiDOPYYH[× Xl[[H[× k]k× krHH× ZHkHh× CHFh;NH[¹× "Z
wlYXH× O]]NkH× qHhiDOPYYH[× kH× CHhHPXH[× Z]HkH[× FHwH× rHNH[× ;Y× HHlrH[× ]lF× wPW[¹× .DO;kkP[NH[× Z¹C¹k¹× FH
]eO]]Ni[HYOHPF×q;[×HH[×HiFHX×Y]eH[×lPkHH[×q;[×€´„×k]k×‚́ „ZZ×eHh×W;;h´×;MO;[XHYPWX×q;[×FH×Xr;YPkHPk×q;[×FH
eY;NNH[¹× �H[× Y;NH× Xr;YPkHPk× eY;N× ZHk× qHHY× w;[F× w]hNFH× q]]h× HH[× i[HYYHhH× ]eO]NP[N× q;[× FH× Hi¹× �;NH
Xr;YPkHPk× eY;NNH[× ][kik][FH[´× r;[[HHh× FH× OHP× ][q]YF]H[FH× kPWF× XhHHN× ]Z× kH× OHhikHYYH[× q;[× OHk
q]]h;MN;;[FH× ;MeY;NNH[¹× �Hk× ]eChH[NH[× q;[× e]kik;YZHik× ik]ekH× h][F× €ˆ••× [;F;k× OHk× NHChlPX× q;[
Xl[ikZHik× ;YNHZHH[×r;i×NH;DDHekHHhF¹×"Z×HH[×€´„×ZHkHh×O]]N×HiFHX×kH×CHhHPXH[´×w]l×OHk×]eChH[NH[
q;[×e]kik;YZHik×HhNH[i×kliiH[×ˆ••×H[×€„••×[;×�Oh¹×w PW[×;;[NHq;[NH[¹×"e×Nh][F×q;[×X]]Yik]M×F;kHhP[NH[
r]hFk×;;[NH[]ZH[×F;k×OHk×]eChH[NH[×q;[×e]kik;YZHik× P[×"]ikÊ�HYFHhY;[F×iP[Fi×€ƒ••×P[×NHChlPX×h;;XkH¹
5]]h× FPH× kPWF× rHhFH[× FH× HiiH[× qHhZ]HFHYPWX× CHZHik× ZHk× Z;;PiHY× lPk× FH× k]H[× []N× hPWXHYPWX× ;;[rHwPNH
C]iiH[¹

FHXw;[FhlNNH[


H×
;ZX]krHN´×HH[×¼O]YYH×rHN¼×FPH×F]]h
HH[× C]YYH× Hi× Y]]ek× P[× FH× CllhkiDO;e
6]]YF¹× �;[× rHHhiwPWFH[× wPH[× rH
ikHPYr;[FH[´× r;;hq;[× FH× YP[XHh× k]k× €´„
ZHkHh×O]]N×Pi¹×
H×rHN×wHYM×Y]]ek×]]X×PHki
C]Y¹× 5HhZ]HFHYPWX× q]YNk× FH× rHN× ZP[× ]M
ZHHh×OHk×]eeHhqY;X×q;[×FH×][FHhYPNNH[FH
FHXw;[FhlN¹×
H×ikHPYr;[FH[×wPW[×][kik;;[
F]]h× OHk× HHlrH[Y;[N× ]eChH[NH[× q;[
e]kik;YZHik¹× 
HwH× XYHP[H× w;[FrHN× ik;;k
hHHFi× ;;[NHNHqH[× ]e× HH[× �h;[i
X;;hkCY;F× lPk× €‡•€´× Z;;h× Pi× r;;hiDOPW[YPWX
[]N×qHHY×]lFHh¹

�(�V�V�H�Q
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�9�H�Q�H�Q

 ;CPW×FH×6PHCHhirHN×P[×�]kkH[´×ikh]]Zk×FH×
HZHhiCHHX
Y;[Ni× HH[× O]NH× C]YYH× Hi× ÆYP[Xi× ]e× FH× M]k]Ç¹× �Hk
O]]NkHqHhiDOPY× kliiH[× FH× Hi× H[× OHk× hHDOki× NHYHNH[
rHPY;[F×CHFh;;Nk×k]k×qPHh×ZHkHh¹×�H[×FHhNHYPWXH×ikHPYr;[F
X;[×r]hFH[×qHh]]hw;;Xk×wPW[×F]]h×FH×Hh]FHhH[FH×rHhXP[N
q;[×CHHXr;kHh́ ×Z;;h×OPHh×CHkhHMk×OHk×r;;hiDOPW[YPWX×HH[
NHNh;qH[×CHFFP[N×Y;[Ni×FH×w;[FhlN×H[×F;;h]e×YPNNH[FH
C]YYH×Hi¹

:];Yi×HHhFHh×CHiDOhHqH[×w]hNFH[×FH× iYHDOk×r;kHh×F]]hY;kH[FH× ØH[× Ø q]]h× eHhZ;[H[k
[;kkH× NHCPHFH[´× q]]h;Y× r;[[HHh× FH× HqH[klHHY× ;;[rHwPNH× [;kllhYPWXH× ;Mr;kHhP[NiX;[;YH[× FPDOkiYPCFH[× ]M
FPDOkik]qH[¹× 
Pk× YHPFFH× k]k× lPkNHikhHXkH× Z]Hh;iÊ× H[× qHH[NHCPHFH[× h][F]Z× 6P[kHhirPWX¹× "[FHhw]HX× OHHMk
lPkNHrHwH[´×F;k×€„×k]k×‚•î×q;[×OHk×Y;[F]eeHhqY;X×P[×FH×�DOkHhO]HX×F]]h×qHH[×]M×Z]Hh;i×rHhF×CHFHXk¹×�[
OHk×6P[kHhirPWXiH×Pi×F;k×ZP[ikH[i× ‚•î×NHrHHik¹×
H×qHhqH[P[N×CHN][×H[XHYH×FlPwH[FH[×W;hH[×NHYHFH[×H[
q][F× eY;;ki× w]rHY× ]e× FH× O]NHhH× eY;kH;li× ;Yi× P[× FH× Y;NHh× NHYHNH[× NHCPHFH[¹× 5;[× FH× qHH[NHCPHFH[× Pi
P[ZPFFHYi×[]N×rHP[PN×]qHh¹×�Hk×;MNh;qH[×q;[×FH×6]]YFiDOH×H[×�]kkH[iDOH×qH[H[×k¹C¹q¹×klhMrP[[P[N×q][F×;Y
P[× FH× €†H× HHlr× eY;;ki× H[× NHCHlhFH× ]e× XYHP[iDO;YPNH×H[× ][itikHZ;kPiDOH× rPWwH´× ZHHik;Y× F]]h× FH
eY;;kiHYPWXH×CHq]YXP[N×q]]h×HPNH[×NHChlPX¹×
H×FPXkH×q;[×FH×qHH[Y;NH[×r;i×kH×NHhP[N×H[×FH×CHhHPXC;;hOHPF
kH× iYHDOk× ]Z× rP[[P[N× ]e× Nh]]kiDO;YPNH× H[× D]ZZHhDPKYH× rPWwH× ;;[× kH× e;XXH[´× w];Yi× HYFHhi× P[×  HFHhY;[F
rHY× NHCHlhFH¹× 5;[× FH× ]]hieh][XHYPWXH× qHH[NHCPHFH[× hHikHhH[× ;YYHH[× OHk× �]hH[ClhNHhqHH[× Æ]Zq;kkH[FH
OHk× 5h;NH[FHhÊ´× �]hYHiHÊ× H[× �HFF]iHqHH[Ç× H[× OHk× 6]]YFiDOH× qHH[¹Ø 5HHY× qHH[NHCPHFH[× rHhFH[× [;
;MNh;qP[N×][kr;kHhF×ZPFFHYi×OHk×;;[YHNNH[×q;[×NhHeeHYi×H[×OHk×;;[e;iiH[×q;[×CHik;;[FH×r;kHhY]eH[´
H[×P[×NHChlPX×NH[]ZH[×q]]h×Y;[FC]lr¹

XHPYHHZ kHhkP;PhH×XYHP

 PHk× ZHHh× CHik;;[FH× qHH[NHCPHFH[× Æw];Yi× OHk× �;ikHhqHYF× H[× OHk× NHCPHF× ;;[× FH×  HFHhY;[FiH× wPWFH
q;[× OHk× :rPYYCh]DXHh× 5H[[Ç× Y;NH[× C]qH[ikh]]Zi× q;[× CHXH[× ;Yi× FH× -;klZiH× CHHX´× 6PYYP[XCHHX× H[
5H[[HqHhkY]iH× CHHX¹× 
H× qHH[NHCPHFH[× Ml[NHHhFH[× P[× kPWFH[× q;[× qHHY× [HHhiY;N× ;Yi× r;kHh]eiY;N× H[
ClxHhFH× FH× ;Mq]Hh× qP;× FH× CHXH[× Ær;kHh× hHkH[kPHÇ¹× �Hk× ;MNh;qH[× q;[× FH× qHH[NHCPHFH[× qHhik]]hFH× FH
r;kHhOlPiO]lFP[N´× r;;hF]]h× CHXH[× q;XHh× ClPkH[× Ol[× ]HqHhi× kh;FH[× P[× rP[kHh× H[× q]]hW;;hØ H[× Nh]kH
]HqHh;MiY;N×]ekh;F´×H[×Fh]]NqPHYH[×P[×FH×w]ZHh¹
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H×[]N×hHikHhH[FH×qHH[NHCPHFH[×YPHeH[×F]]h×OHk×][kkhHXXH[×q;[×Nh][Fr;kHh×k¹C¹q¹×FH×Y;[FC]lr×OHk×hPiPD]
q;[× lPkFh]NP[N´×Z;;h×kHNH[r]]hFPN×Xl[[H[×CHOHHhFHhi×F]]h×FH× ;;[YHN×q;[×FPWXH[×H[× r;kHhXHhP[NH[×OHk
Nh][Fr;kHh[PqH;l×hHNHYH[´×ZHk×;Yi×NHq]YN×[;kllhOHhikHY×P[×FHwH×NHCPHFH[¹×:]rHY×OHk×6]]YFiDOH×qHH[×;Yi
OHk× �]hH[ClhNHhqHH[× CPHFH[× HH[× eh;DOkPNH× [;kllh´× H[× O]HrHY× FHYH[× wPW[× ;MNHiY]kH[´× CYPWqH[× Hh× []N
q]YF]H[FH× kH× CHr;[FHYH[× e;FH[× ]qHh¹× �Hk× 
lPkiH× FHHY× q;[× OHk× 6]]YFiDOH× qHH[× Æ
lhY]Ê5;hFP[NO]YkHh
5H[[×l[F×�[kH[iDOY;kkÇ×Pi×P[×OHk×q]NHYCh]HFiHPw]H[×ÆO;YM×Z;;hk×k]k×O;YM×Wl[PÇ×[PHk×k]HN;[XHYPWX¹


H× M]k]× k]][k× FH× ;MNh;qP[N× q;[× FH× k]eY;;N× CPW× OHk
6]]YFiDOH× qHH[¹× 
PW× FHhNHYPWXH× rHhXw;;ZOHFH[× Pi× Hh×HH[
ie;[[P[NiqHYF× kliiH[× [;kllhOHhikHY× k¹C¹q¹× |]h;× H[× M;l[;
H[HhwPWFi× H[× DlYkllhOPik]hPiDOH× H[× ;;hFXl[FPNH× r;;hFH[
;[FHhwPWFi¹

�hH[ie;;Y×P[×OHk×6]]YFiDOH×qHH[¹×
HwH×e;;Y´×NHZ;;Xk×q;[

H[kOHPZHh×w;[FikHH[´×Pi×P[×€†……×]eNHikHYF×H[×ik;;k×]e×HH[
C;XikH[H[× Ml[F;ZH[k× ]Z× rHNw;XXH[× P[× OHk× qHH[× kH
q]]hX]ZH[¹
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�H[× r;kHh[PqH;l× ¼Z][Pk]hP[NÊ× H[× hHNHYitikHHZ¼× P[× OHk
�]hH[ClhNHhqHH[¹× :][FHh× r;kHhCHOHHhiP[N× w]lFH[× FH× qH[H[× CPW
6P[kHhirPWX× ]eFh]NH[¹× .YHDOki× HH[× NHFHHYkH× q;[× OHk
�]hH[ClhNHhqHH[×Pi×qhPW×k]HN;[XHYPWX¹

�:�R�H�V�W�H���J�U�R�Q�G�H�Q���H�Q���V�F�K�R�O�W�H�Q

 ;;ik×FH×qH[H[×CHik][FH[×Hh×P[×FH×]ZNHqP[N×q;[×6P[kHhirPWX´×k]k×OHk×ZPFFH[×q;[×FH×€ˆH×HHlŕ ×]]X×Nh]kH
;hH;YH[× ZHk× OHPFH´× FH× wN[¹× ´× FPH× P[× NHZHH[iDO;eeHYPWX× NHChlPX× r;hH[¹× 
H× OHPFHqHYFH[
][kik][FH[×ZHk×[;ZH×F;;h×r;;h×FH×C]FHZ×rHhF×NHq]hZF ×lPk×HH[×Fl[[H×Y;;N× ØNHYHNH[
]e×XHPYHHZ×]M×kHhkP;PhH×XYHP´×H[×Hh×CHrHPFP[N×F]]h×qHH×eY;;kiq][F´× r;;hF]]h×O]NHhH×qHNHk;kPH×NHH[×X;[i
XhHHN¹× 
H× OHPFH;hH;YH[× rHhFH[× ;MNHeY;NF× H[× NHZH[NF×ZHk× ik;YZHik× w]F;k× FH× wN[¹× e]kik;YZHik× rHhF
qHhXhHNH[´× FPH× ]e× O]NHhH× w;[FhlNNH[× H[× w;[FX]eWHi× rHhF× ]eNHCh;DOk× H[× r;;hF]]h× C]YYH× HiiH[
][kik][FH[¹× 
]]h×FHwH×eh;XkPWX×q;[× ;MeY;NNH[×qHhiDOh;;YFH[×ZHk× [;ZH×FH×OHPFHNh][FH[× ]e×FH×k]DO× ;Y
;hZH× w;[FNh][FH[× []N× qHhFHh¹× �DOkHh´× [;× €‡„•´× ][FHh× k]H[HZH[FH× CHq]YXP[NiFhlX× H[× F]]h× OHk× HHhikH
NHChlPX×q;[×Nl;[]×H[×Y;kHh×Xl[ikZHik´×rHhF×FH×e]kik;YZHik×]qHhC]FPN×H[×rHhFH[×FH×HPNH[F]ZihHDOkH[
q;[×FH×r]HikH×Nh][FH[×k]HNHrHwH[×;;[×FH×Nh]]kNh][FC HwPkkHhi¹×5Hhq]YNH[i×rHhFH[×FH×r]HikH×Nh][FH[
][kN][[H[×]Z×eY;;ki×kH×Z;XH[×q]]h×C]lrY;[F×H[×eHhDH YH[×ZHk×eh]FlDkPH×C]i¹×5;[×FH×HH[i×lPkNHikhHXkH
OHPFHqHYFH[× wPW[× [l× []N× iYHDOki× H[XHYH× i[PeeHhi× kHhlN× kH× qP[FH[´× w];Yi× P[× ]¹;¹× OHk× -]ZZHYNHCHhNkH´× FH
6PYYP[X×6Hlik×H[×�lNNH[O]HX¹

r]HikH× Nh][FH[
FHXÊ×]M×hPqPHhw;[F

�Hk× iDO]YkH[N]HF× /H[XP[X× P[× FH× CllhkiDO;e
-;klZ¹× /H[XP[X×Pi×HH[×q]]hCHHYF×q;[×HH[×€ˆFH
HHlri× 6P[kHhirPWX½i× iDO]YkH[N]HF¹× 
H× HHhikH
qHhZHYFP[NH[×;Yi×C]HhFHhPW×wPW[×q;[;M×€…•ƒ´×Z;;h
FH× [;;;Z× /H[XP[X´× ]e× qHhiDOPYYH[FH× Z;[PHhH[
NHieHYF´×r]hFk×P[×F]DlZ[HkH[×;Y×qHhZHYF×iP[Fi
€€‡„¹
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H×r]HikH×Nh][FH[×r;hH[×P[×NHZHH[iDO;eeHYPWX×NHChlPX×][FHh×FH×O]HFH×q;[×FH×w]NH[;;ZFH× ¹

H×iDO]YkH[×r;hH[×O]hPNH×OHhH[C]HhH[´×FPH×HH[×MH]F;;Y×itikHHZ×qHhkHNH[r]]hFPNFH[´×F;k×P[×€†ˆ„´×P[×FH
�h;[iH×kPWF´×rHhF×;MNHiDO;Mk¹×
H×iDO]YkH[C]Hh×O;F×eHhi][HHY×P[×FPH[ik×H[×FH×;;[×OHZ×CHO]hH[FH×e;DOkHhi
H[×O]hPNH[×Z]HikH[×FPH[ikH[×qHhYH[H[×H[×;MFh;DOkH[×F]H[¹×
H×iDO]YkH[C]Hh×]e×wPW[×CHlhk×ik][F×HH[×FHHY
q;[× FH× ;MFh;DOkH[× ;M× ;;[× FH× YHH[OHHh¹× �Yi× qHhkHNH[r]]hFPNHhi× q;[× FH× YHH[OHhH[× CHikllhFH[× FH
iDO]YkH[C]HhH[× ]]X× FH× NHZHH[iDO;eeHYPWXH× r]HikH× Nh][FH[´× FH× w]NH[;;ZFH× Z;hXH[Nh][FH[¹× 
HwH
rHhFH[×h][F×€‡„•×]eNHFHHYF×P[×qHhO]lFP[N×k]k×OHk×k]H[Z;YPNH×Nh][FHPNH[F]Z¹×�Hk×hHilYk;;k×r;i×F;k×FH
iDO]YkH[´×FPH×k]DO×;Y×qHHY×Nh][F×CHw;kH[´×Hh×qHHY×Y;[F×CPWXhHNH[´×F;k×FHHYi×rHhF×CHO]lFH[×;Yi×C]i×q]]h×FH
W;DOk×H[×wHYMi×rHhF×CHeY;[k×ZHk×[;;YFÊ×H[×HPXH[C]ZH[×q]]h×hHFH[H[×q;[×W;DOk×H[×eh]FlDkPHO]lk×Æ]]X×[l
[]N× CHik;;[× Hh× H[XHYH× O]lkw;NHhPWH[× P[× FH× CllhkiDO;eeH[Ç¹× �H[× w]l× Xl[[H[× ikHYYH[× F;k× ZHk× [;ZH× FH
iDO]YkH[C]HhH[× Hhk]H× CPWFh]HNH[× F;k× OHk× 6P[kHhirPWXiH× DlYkllhY;[FiDO;e× HH[× HikOHkPiDOH× r;;hFH× CYHHM
CHO]lFH[¹× 
H× OHPFHqHYFH[× qHhFrH[H[× HDOkHh× rHY× lPk× OHk× Y;[FiDO;e¹× 
]]h× OHk× ][kik;;[× q;[× HH[× ZHHh
NHZH[NF× C]HhH[CHFhPWM´× h][F× FH× €ˆH¿••H× HHlrrPiiHYP[N´× rHhFH[× CPW[;× ;YYH× hHikHhH[FH× OHPFHqHYFH[
]ZNHwHk× P[× Nh;iY;[F¹× 
H× [;;Z× �lYqHhOHPFH× P[× ½k× 6]]YF× OHhP[[Hhk× []N× ;;[× r;k× Hh× HH[i× r;i´× Z;;h× [l
q]]h[;ZHYPWX×Nh;iY;[F×H[×[;;YFC]ZH[C]i×Pi¹×
]]h×OHk×Nh;qH[×q;[×][kr;kHhP[Ni×X;[;YH[×H[×;;[YHNNH[×q;[
FPWXWHi× ÆFH× wN[¹× h;C;kkH[Ç× X][× ZH[× ]]X× FH× wHHh× [;kkH× Nh][FH[× P[× NHChlPX× N;;[× [HZH[× ;Yi× C]i´× w]
qHhFrH[H[× CPWq]]hCHHYF× OHk× �]kkH[iDOH× qHH[× H[× 
YHXXP[XqHH[¹× 
H× M]k]× ]e× FHwH× e;NP[;× Pi× q;[× OHk× €ˆH
HHlriH×iDO]YkH[N]HF×/H[XP[X×P[×-;klZ¹Ø×
H×HHhikH×qHhZHYFP[NH[×;Yi×C]HhFHhPW×wPW[×q;[;M×€…•ƒ´

iDO]YkH[


]]h× FH× ][kNP[[P[NH[× ][ik][F× Hh× [;;ik× OHk× × OHk×
¹× �Hk× ]lFH× O]HqHY;[FiDO;e× CHik;;k× lPk× ePkk]hHiXH× C]HhFHhPWkWHi× H[× ik;kPNH

iDO]YkH[N]HFHhH[´× qHhiehHPF× YPNNH[F× P[× OHk× XYHP[iDO;YPNH´× NY]]PH[FH× HiiH[Y;[FiDO;e× ]Zw]]ZF× F]]h
O]lkr;YYH[×H[×Y]]MC]ZH[¹× �Hk× [PHlrH×O]HqHY;[FiDO;e×r]hFk×NHXH[ZHhXk×F]]h× ]eH[OHPF´×hHDOkH×X;qHYi´
iY]kH[× H[× rHNH[¹× /]DO× O;FFH[× FH× Y;[FHPNH[;hH[´× r;;h][FHh× [;;ik× FH× iDO]YkH[× wPDO× [l× ]]X× hPWXH
kHskPHYM;ChPX;[kH[× CHq][FH[´× H[× r;;hq;[× i]ZZPNH[× wPDO× NHFh]HNH[× ;Yi× Y;[FW][XHhi´× rHY× Ol[
ÆHD][]ZPiDOH×H[×HikOHkPiDOHÇ×NHq]HY×q]]h×C]iCHOHHh×CHO]lFH[×H[× rHhFH[×CHik;;[FH×C]iWHi×NHie;;hF
]M× lPkNHChHPF× H[× r;YYH[× ]eNHr]heH[× H[× CHeY;[k× ZHk× qHHY;Y× HPXH[C]ZH[¹× 
;;hF]]h× Pi× OHk× [PHlrH
Y;[FiDO;e×]e×HH[×;[FHhH×rPWwH×;;[khHXXHYPWX×NHCYHqH[¹×�]]PH×q]]hCHHYFH[×q;[×FPk×[PHlrH×Y;[FiDO;e×wPW[
kH×wPH[×P[×OHk×wlPFH[×q;[×½k×6]]YF×]e×FH×�lYqHhOHPFH´×Y;[Ni×FH×�hH[irHN×H[×FH×�lPeHhirHN¹

;;hH[kHNH[× r]hFk× OHk× ]lFH× O]HqHY;[FiDO;e´× F;k× ][ki k;;[× Pi× F]]h× OHk× CH[lkkH[× q;[× FH× O]NHhH
FHXw;[FhlNNH[´× NHXH[ZHhXk× F]]h× HH[× FPDOk× [HkrHhX× q;[× w;[FrHNNHkWHi× H[× e;FH[´× F;k× FH× qHhiehHPF
YPNNH[FH×C]HhFHhPWH[×H[×][hHNHYZ;kPN×NHq]hZFH×eHhDHYH[×ZHk×HYX;;h×qHhCP[Fk¹×
Pk×Y;[FiDO;e×Pi×q]]h;Y×kH
wPH[×P[×FH×[]]hFHYPWX×HiiH[w][H×�HFF]Ê�leeHYÊ-;klZ×H[×FH×wlPFHYPWXH×HiiH[w][H×6]]YFÊ�]kkH[¹

]lFH O]HqHY;[FiDO;e [PHlrH
O]HqH¿][kNP[[P[NiY;[FiDO;e
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�5�X�L�O�Y�H�U�N�D�Y�H�O�L�Q�J

�H[× Z]]P× q]]hCHHYF× q;[× FH
D]lYPiiH[× H[× OHk× NY]]PH[FH
X;h;XkHh× q;[× OHk× ]lFH
O]HqHY;[FiDO;e¹× 
H× M]k]× Pi
NH[]ZH[× [;CPW× FH

]DO]YkiHC;;[× P[× FH
CllhkiDO;e×6]]YF¹

�]]NYH× �;hkO× i;kHYYPHkM]k]× q;[× FH
NhH[iikhHHX× CPW× FH× CllhkiDO;e× -;klZ¹

H× M]k]× Y;;k× FH× qHhhHN;;[FH
h;kP][;YPi;kPH× P[× OHk× Y;[FiDO;e× ;;[× FH

lPkiH×wPWFH×q;[×FH×NhH[i×ÆhHDOki×q;[×FH
NHYH×YPW[Ç×wPH[×k¹]¹q¹×FH× HFHhY;[FiH×wPWFH¹
�;[× FH× 
lPkiH× wPWFH× wPH[× rH× Nh]kHhH
eh]FlDkPHC]iÊ× H[× Y;[FC]lreHhDHYH[¹
�;[× FH×  HFHhY;[FiH× wPWFH× wPW[× Hh× ZHHh
H[× XYHP[HhH× C]ieHhDHYH[× P[× HH[
D]lYPiiH[× Y;[FiDO;e× q;[× C]]ZiP[NHYi´
O]lkr;YYH[× H[× ][hHNHYZ;kPN× NHq]hZFH
;Nh;hPiDOH× eHhDHYH[¹× �P[Xi][FHh× ]e× FH
M]k]×YPNk×FH×.PCHYD]×Nh]HqH¹

-lPYqHhX;qHYP[N×CHik;;k×lPk×Z;;khHNHYH[×]Z×FH×P[hPDOkP[N×q;[×Y;[FHYPWX×NHCPHF´×CHik;;[FH×lPk×qHhi[PeeHhF
Nh][FCHwPk´×XYHP[H´× iYHDOk×CHhHPXC;hH×eHhDHYH[×H[×NHChHXXPNH×][kr;kHhP[N´×kH×qHhCHkHhH[¹× �[×FH×krP[kPNikH
HHlr×OHHMk×FHwH×OHhP[FHYP[N×q;[×Nh][F×FH×q;;X×XYHP[iDO;YPNH×ikhlDkllh×q;[×OHk×eY;kkHY;[F×i]Zi×h;FPD;;Y
qHh;[FHhF¹× �h]kHhH× X;qHYi´× [PHlrH× hHDOkH× rHNH[´× hHDOk× NHkh]XXH[× r;kHhY]eH[´× H[× [PHlr× NHC]lrFH
C]HhFHhPWH[×w]hNFH[×q]]h×HH[×¼h;kP][HHY¼×Y;[FiDO;e¹×�YHP[H×C]iWHi´×O]lkr;YYH[´×CHHXWHi×]M×[;kllh´×FPH×P[×FH
rHN×Y;NH[´× rHhFH[×F;;hCPW×NHhlPZF¹×5]]hCHHYFH[×q;[×FHwH×h;kP][;YPi;kPH×Xl[[H[× rH×wPH[×FPhHDk× ]qHh×FH
NhH[i×P[×
lPkiY;[F¹
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�%�R�V�V�H�Q

�[× FH× eHhDHYH[× [;CPW× OHk×  ][[HqH[× Pi× Hh× kHqH[i× ;;[F;DOk× NHNHqH[× ;;[× ;hDOH]Y]NPiDOH× r;;hFH[¹× 
;;h
rHhF×FH× ´×FPH×[l×;;[×FH×h;[F×q;[×OHk×CHik;;[FH×[;kllhNHCPHF×kH×wPH[×Pi´×]qHh×HH[×Nh]kHhH
;Mik;[F×wPDOkC;;h×NHZ;;Xk¹
�h× wPW[× ]]X× e;hkPDlYPHhH× P[PkP;kPHqH[× ]Z× XYHP[H× eHhDHYH[× ;M× kH× eY;NNH[× H[× e]HYH[× kH× Nh;qH[× r;;hZHH× FH
CP]FPqHhiPkHPk×r]hFk×][FHhikHl[F¹× :]×Y;[N×FHwH×P[PkP;kPHqH[× [PHk×kH[×X]ikH×N;;[×q;[×OHk×;lkOH[kPHXH×]lFH
O]HqH[Y;[FiDO;e×H[×OHk×ZPDh]hHYPKM´×qHhO]NH[×]]X×FHwH×XYHP[iDO;YPNH×;DkPqPkHPkH[×FH×[;kllhr;;hFH[×P[×OHk
6P[kHhirPWXiH¹

.PXXP[N×Y;[FrHHh

�[× OHk× �]Y]DHH[× r;i× Hh× ;;[q;[XHYPWX× HH[× e;hX;DOkPN×Y;[FiDO;e× NHF]ZP[HHhF× F]]h× CHhXH[× H[× FH[[H[¹
.P[Fi× FH× Y;;kikH× ‡¹•••× W;;h× Xr;ZH[× Hh× HPXH[´× PHeH[´× YP[FHi× H[× HYwH[× CPW´× H[× iP[Fi× FH× Y;;kikH× ‚¹•••× W;;h
CHlXH[´× r;;hF]]h× P[× OHk× 6P[kHhirPWXiH× ClPkH[× FH× qHH[NHCPHFH[× HH[× ;;[HH[NHiY]kH[× C]iCHFHXXP[N
][kik][F¹× �[× FH× [;kkH× FHYH[× q;[× OHk× Y;[FiDO;e× ]qHhOHHhikH[× HYwH[× H[× q]hZFH[× wN[¹× HYwH[Ch]HXC]iiH[¹
�Hk× FH× X]Zik× q;[× FH× HHhikH× Y;[FC]lrHhi´× w]½[× „¹•••×W;;h× NHYHFH[´× CHN][× HH[× NHik;;N× q]]hkN;;[FH
][kC]iiP[N¹×�Hk×X;eeH[×q;[×NHZHH[iDO;eeHYPWX×C]iiH[×XhHHN×w½[×CHiY;N×P[×FH×Y;kH×�PFFHYHHlrH[´×w]F;k
k]H[× ;YYHH[× []N× e;hkPDlYPHhH× C]iiH[× ]qHhCYHqH[¹× �HPFHqHYFH[× Ær]HikH× Nh][FH[Ç× [;ZH[´× NHO]YeH[× F]]h
]qHhCHNh;wP[N´× ikHHFi× ZHHh× FH× eY;;ki× q;[× NHZHH[iDO;eeHYPWXH× C]iiH[× P[¹× "]X× FH× e;hkPDlYPHhH
C]iiH[Ø rHhFH[× NHKseY]PkHHhF´× Z;;h× F]]hN;;[i× rHhF× Hh× NHw]hNF× q]]h× [PHlrH× ;;[eY;[k¹× �H[× eh]DHi× F;k
OHFH[×kH[×F;NH×[]N×eY;;ki×qP[Fk¹Ø

/]DO× ik;;k× 6P[kHhirPWX× ;Y× HHlrH[× CHXH[F× ]Z× FH× P[FhlXrHXXH[FH× HPXH[C]ZH[× H[× C]iiH[¹× "lFH
hHPiqHhO;YH[× H[× ;[FHhH× F]DlZH[kH[× qHhkHYYH[× ]qHh× FH× C]ihPWXF]Z× H[× iDO]][OHPF× q;[× OHk× 6P[kHhirPWXiH
Y;[FiDO;e¹× �H]Nh;{iDOH× [;ZH[´× w];Yi× ¼OHk× 6]]YF¼× Æ]lFÊ[HFHhY;[Fi× q]]h× ¼OHk× r]lF¼Ç× OHhP[[HhH[× ][i× Hh
[]N×;;[¹

�HkkHhkPWF× XhHNH[× [;kllhCHO]lF× H[× CHOHHh× HDOkHh× HH[× ikHHFi× Nh]kHhH× eY;;ki× P[× FH× qHhX;qHYP[NieY;[[H[¹
6P[kHhirPWX×eh]{kHHhFH×F;;hq;[× ]ZF;k×OHk×hHY;kPHM×Y;;k×;;[×FH×CHlhk×r;i¹× �[×FH×qHhX;qHYP[N×6P[kHhirPWXÊ
6Hik×Æ€ˆ‡•Ê•••‚Ç×rHhF×Hh×[PHk×;YYHH[×¼NHh;kP][;YPiHHhF¼´×Z;;h×rHhFH[×]]X×eHhDHYH[×q]]h×[;kllhOHhikHY×H[
hHDhH;kPH× NHhH;YPiHHhF¹× :]× rHhFH[× DlYkllhNh][F× Y;[Ni× FH× .DO;;hiCHHX× ]ZNHwHk× P[× [;kllhNHCPHF´× HH[
ClxHh×q;[×€••×OHDk;hH×h][F×OHk×�]hH[ClhNHhqHH[×;;[NHYHNF´×H[×••×XPY]ZHkHhi×;;[×hHDhH;kPHqH×{Hkie;FH[
NHhH;YPiHHhF¹× /PWFH[i× FH× OHhP[hPDOkP[N× 6P[kHhirPWXÊ"]ik× Æ••€•Ê••€…Ç× YlXkH× OHk× ]Z× Nh]kH× NHCPHFH[× qhPW× kH
Z;XH[× q]]h× FH× [;kllh´× ZHk× [;ZH× P[× FH× ]lFH× OHPFHÊ× H[× qHH[][kNP[[P[NH[× P[× �]kkH[× H[× 6]]YF× Y;[Ni× FH
NhH[i×ZHk×
lPkiY;[F¹×
Pk×wPW[×q]]h×FH×Y;[FC]lr×ZP[FHh×NHiDOPXkH×NHCPHFH[×ZHk×q;;X×XHPYHHZ×]e×NHhP[NH
FPHekH¹×5]]h×[;kllhOHhikHY×wPW[×FHwH×rHY×NHiDOPXk´×r;[k×OPHh×Xl[[H[´×[;×OHk×qHhrPWFHhH[×q;[×FH×M]iM;;khPWXH
C]qH[Nh][F´×[;kkH×OHPFH×H[×[;k×iDOh;;YY;[F´×q]DOkPN×O]]PY;[F´×XhlPFH[Ê×H[×M;l[;hPWXH×Nh;iY;[FH[×H[×;XXHhi
H[× C]iiDO;NHi× k]k× ][krPXXHYP[N× X]ZH[¹× 
H× Nh][Fr;kHhik;[FH[× P[× FHwH× NHCPHFH[× wlYYH[× P[× FH× k]HX]Zik
O]NHh×wPW[×H[×FH×r;kHhCHhNP[NiD;e;DPkHPk×Pi×qHhNh]]k¹×
]]h×w]NH[;;ZFH×X[PWeiklrH[×r]hFk×hHNH[r;kHh×CPW
ePHX;Mq]HhH[×P[×CHhNP[NiCHXXH[i×NHYHPF¹×
HwH×CHXXH[i×wPW[×][FHhFHHY×q;[×OHk×[;kllhNHCPHF×H[×FPH[H[×]Z
r;kHh;Mq]Hh×NHYHPFHYPWXHh×kH×Y;kH[×qHhY]eH[´×r;;hF]]h×]]X×FH×[;kllhNHCPHFH[×CH[HFH[ikh]]Zi´×w];Yi×OHk

liXHhiC]i×H[×FH× 
HXH[FHYYH×Y;[Ni×FH× 
]qH[× .YP[NH´×OPHhq;[× [lk×OHCCH[¹× �I[×H[× ;[FHh×Pi×N]HF×kH×wPH[
q;[;M×FH×�lPeHhirHN×H[×OHk×/]hMe;F×F]]h×OHk×q]]hZ;YPNH×�]kkH[iDOH×5HH[¹
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.P[Fi×OHk×ZPFFH[×q;[×FH×€ˆH×HHlŕ ×[;×FH×;;[q;[N×q;[×FH×][kNP[[P[NH[×q;[×FH×r]HikH×Nh][FH[´×Pi×Hh×C]i
CPWNHX]ZH[´× Z;;h× F;;hCPW× N;;k× OHk× q]]h[;ZHYPWX× ]Z× eh]FlDkPHC]i× ZHk× rHYPir;;h× HikOHkPiDOH× r;;hFH´
Z;;h× hHY;kPHM× rHP[PN× [;kllhr;;hFH´× w];Yi× CPWq]]hCHHYF× ]e× FH× �lYqHhOHPFH× OHk× NHq;Y× Pi¹× "Z× FH
r;kHhOlPiO]lFP[N×P[×FH×C]iiH[×kH×qHhCHkHhH[×rHhF×Hh×FPXrPWYi×HH[×e;kh]][×q;[×HqH[rPWFPNH×r;kHhN;[NH[
H[× FPWXWHi× ;;[NHYHNF´× FH× wN[¹× ´× FPH× rH× []N× ]e× qHYH×eYHXXH[× P[× FH× 6P[kHhirPWXiH× C]iiH[
kHNH[X]ZH[¹× 
H× eh]FlDkPHC]iiH[× CHik;;[× q]]h[;ZHYPWX× lPk× [;;YFC]ZH[´× r;;hq;[× OHk× O]lk× ]¹;¹× P[× FH
ZPW[C]lr×rHhF×NHChlPXk×]Z×N;[NH[×kH×iklkkH[¹

h;C;kkH[

:]×ik;;k×P[×FH×¼.k;kPikPHX×q;[×�HYFHhY;[F¼×lPk×€‡•„×FH×q]YNH[FH×CHiDOhPWqP[N³×¼¹¹¹¹¹×HDOkHh×qP[Fk×ZH[×F;;h´
][FHh×¹¹¹¹¹×6H[kHhirPWX¹¹¹¹¹¹¹¹¹×[PHk×rHP[PNH´×rHY×ZP[FHh×lPkNHChHPFH´×Z;;h×[]N×ikHHFi×[PHk×][qHhiDOPYYPNH×H[
qHHY;Y× lPk× iDO]][H× HPXH[C]]ZH[× CHik;;[FH× ]qHhCYPWMiHYH[× q;[× NhPWwH× r]lFH[´× CPWw][FHh× P[× FH× ]ZkhHX
q;[×FH×r][P[NH[×FPHh×Y;[FC]lrHhi´×rPHh×HhqH[×q]]hZ;;Yi×O]MO]hPN×r;hH[¹¼

�]HrHY× Hh× ][FHh× FH× k]H[HZH[FH× CHq]YXP[NiFhlX× H[× ]Z×HD][]ZPiDOH× hHFH[H[× ieh;XH× Pi× NHrHHik× q;[
;;[wPH[YPWXH× ][kC]iiP[N´× CHwPk× FH× 6P[kHhirPWXiH× ]ZNHqP[N× []N× HH[× hHY;kPHqH× FPDOkOHPF× ;;[× C]iiH[¹× �Hk
[;ZH× rP[kHhHPXH[× wPW[× NHiDOPXk× q]]h× Nh]HP× ]e× eHhDHYH[× ZHk× rPiiHYH[FH× Nh][Fr;kHhik;[FH[´× w];Yi× FPH
q]]hX]ZH[×]e×eYHXXH[×r;;h×XHPYHHZ×H[×kHhkP;PhH×XYHP×FPDOk×][FHh×OHk×Z;;PqHYF×YPNNH[¹×:];Yi×P[×FH×hHik×q;[
 HFHhY;[F´×XH[k×OHk×6P[kHhirPWXiH×NHH[× ]HhC]iiH[×ZHHh´×Z;;h× rHY×Pi×P[×qHYH×q;[×FH×qHhiehHPF×YPNNH[FH
C]ieHhDHYH[× ieh;XH×q;[× ]lFH×C]iXHh[H[´× r;;hP[×C]ZH[ ×ZHk×HH[×YHHMkPWF×q;[×€••×k]k×•••×W;;h× ik;;[¹× 
H
C]iiH[×ZHk×]lFH×XHh[H[×wPW[×r;;hiDOPW[YPWXØ;Y×P[×FH×€†H×HHlr×;;[NHeY;[k×k¹C¹q¹×O]lkeh]FlDkPH´×H[×CHik;;[
q]]h×HH[×CHY;[NhPWX×FHHY×lPk×;lk]DOk][H×C]ZH[×H[×ikhlPXH[¹×0Pk×]lFH×F]DlZH[kH[×rHkH[×rH×CPWq]]hCHHYF´
F;k×OHk×C]i×kH[× []]hFH[×q;[×OHk× iDO]YkH[N]HF×-]HhFP[X× iP[Fi×€…„…×[;lrHYPWXi×q;[× ]ZkhHX×Pi×qHh;[FHhF¹
�Hk×[;ZH×P[×½k×6]]YF×qP[FH[×rH×[]N×HH[×;;[k;Y×q;[×FHwH×]lFH×C]iD]ZeYHsH[×ZHk×]¹;¹×rP[kHhHPXH[´×w];Yi
-]HhFP[X´× ½k× -]k´× �;h[P[X× H[× �HHhFP[X´× Z;;h× ]]X× Y;[Ni× FH× C]qH[Y]]e× q;[× FH× -;klZiH× CHHX× H[× P[× OHk
6PYYP[Xi×6Hlik×[;klh;×••••×NHCPHF×YPNNH[×Mh;;PH×]lFH×C]ieHhDHYH[¹

�PHh[;;ik× r]hFk× HH[× wN[¹× OPYYiO;FH
X;;hk× ÆCh][³× �� ¹[YÇ× NHk]][F´
r;;h]e× FH× hHNHYZ;kPNH× e;kh][H[
q;[×FH×h;C;kkH[×P[×OHk×eh]FlDkPHC]i
]e× FH× �lYqHhOHPFH× FlPFHYPWX
OHhXH[C;;h× wPW[¹× 
H× ;Mik;[F× kliiH[
FH× h;C;kkH[× O;[Nk× ;M× q;[× FH
r;kHhOlPiO]lFP[N× kHh× eY;;kiH× ÆFH
;Mik;[F× q;[× FH× XYHPY;;N× k]k× OHk
Z;;PqHYF× H[× HqH[klHHY× ;Y
;;[rHwPNH× ;Mr;kHhP[NÇ¹× �[× FH
]lFHhH×C]iiH[´×FPH×rHhFH[×NHeY;[k
]e× CHkHh× NHiDOPXkH× Nh][FH[´× Pi× FH
;Mik;[F× kliiH[× FH× h;C;kkH[× Nh]kHh
H[× OHHMk× ZH[× HH[× ZP[FHh
hHNHYZ;kPN×e;kh]][×NHNh;qH[¹
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HiDO;FPNF× Y;[FiDO;e³× 
H× YP[XHh× M]k]× k]][k× HH[× P[× ••••× qHh[PHYFH× C]]Zr;Y× P[× ½k× 6]]YF× ZHk× OHk× XH[[HYPWXH× F]HY× Nh]kH
Y;[FC]lrZ;DOP[Hi×HH[q]lFPNHh×k]HN;[N×k]k×FH×eHhDHYH[×kH×qHhiDO;xH[¹×
H×ZPFFHYikH×M]k]×k]][k×OHk×;;[×FH×YP[XHh×Nh]H[H
wPWFH×hHDH[k×;MNHNh;qH[×ZPDh]hHYPKM×P[×½k×6]]YF´×Z]NHYPWX×]Z×FH×C]FHZ×kH×qHh;hZH[×H[×FH×[;kllhYPWXH×|]h;×ZHHh×X;[iH[×kH
NHqH[¹× 
H× hHDOkHh× M]k]× k]][k× NHik]hk× elP[× ÆqHhZ]HFHYPWX× ]Z× ;MX;YqP[N× kH× q]]hX]ZH[Ç´× Z;;h× ]]X× ;Mq;Y× P[×HH[× C]DOk× q;[× FH

]qH[× .YP[NH× ikh]]Z]er;;hki× q;[× FH× �lPkP[XChlN× P[× 
 hP[XOHlh[H¹× "e× FHwH× rPWwH× OHk× Y;[FiDO;e× h;kP][HYHh×Z;XH[× ]M
¼;;[e;iiH[¼×w]lFH[×rH×[PHk×Z]HkH[×rPYYH[¹

�H[iHYPWX×P[NhPWeH[×X;[×FH×[;kllh×qHhhPWXH[´×w];Yi×kH×wPH[×Pi×CPW×FH× ´× ´
´× × H[× ¹× /]DO× ik;;k× OHk× eh;DOkPNH× 6P[kHhirPWXiH

DlYkllhY;[FiDO;e× []N× ikHHFi× ][FHh× FhlX× F]]h× ][w]hNq lYFPNOHPF´× ][rHkH[FOHPF´× OHk× [PHk× [;YHqH[× q;[
hHNHYNHqP[N×H[×NHChHX×;;[×hHieHDk×q]]h×[;kllhÊ×H[×DlYkllhOPik]hPiDOH×r;;hFH[¹×
PW×ZPW[×k]DOkWHi×Y;[Ni×FH
CHXH[×CH[×PX×qHHY×;Mq;Y×w];Yi×elP[×Æ]e×eY;;kiH[×r;;h×OHk×FlPFHYPWX×NHH[×;[FHh×F]HY×FPH[FH×F;[×OHk×elP[×lPk
OHk× wPDOk× kH× ik]hkH[Ç× H[× Y;[FC]lreY;ikPD× kHNH[NHX]ZH[¹× �PDh]hHYPKM× r]hFk× []N× ikHHFi× ;MNHNh;qH[× H[
NHKN;YPiHHhF´× i]Zi×F]]h×OHk×NHChlPX×q;[×FH×ikHHFi×wr;;hFHh×r]hFH[FH×Y;[FC]lrZ;DOP[Hi´× i]Zi×wHYMi
F]]h× [;kllh]hN;[Pi;kPHi× ]Z× FH× Nh][F× kH× qHh;hZH[¹× "Z × OHk× l[PHXH× X;h;XkHh× q;[× OHk× 6P[kHhirPWXiH
DlYkllhY;[FiDO;e×kH×CHiDOHhZH[×w;Y×Hh×;[FHhi×H[×ZHk×ZHHh×XH[[Pi×Z]HkH[×r]hFH[×NHO;[FHYF¹Ø

]lFikH×.PCHYD]ÊNh]HqH O]lkr;YYH[ ]lFH
ie]]hC;[H[ qHhY;kH[× YHHZelkkH[ ;;[NHe;ikH× CHXH[
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�[×FH×krHHFH×OHYMk×q;[×FH×�PFFHYHHlrH[×Æ[;×€•••×�
Ç×[;Z×FH×CHq]YXP[NiFPDOkOHPF×P[×OHk×6P[kHhirPWXiH
k]H´× H[× ][kik][F× HH[× Nh]kHhH× CHO]HMkH× ;;[× Y;[FC]lreHhDHYH[¹× 
H× Nh]kH× H[× Fh]NH× FHXw;[FNHCPHFH[
r;hH[× ;YYH[× P[× NHChlPX´× H[× ZH[× rHHX× lPk× [;;h× FHXw;[FX]eWHi× P[× FH× [;kkHhH× NHCPHFH[¹× /¹N¹q¹× FH× k]H[× ;Y
qHhNHq]hFHhFH× ][kC]iiP[N× r;i× FH× r;kHh]qHhY;ik× P[× FH× [;kkH× NHCPHFH[× []N× Nh]kHh× NHr]hFH[¹× "Z× FH
;Mr;kHhP[N× kH× qHhCHkHhH[× rHhFH[× NhHeeHYi× NHNh;qH[× H[× qHhC][FH[× ZHk× Ø H[× CHik;;[FH
ÆrHYYPDOk×qHhw;[FHÇ×CHXH[´×r;;hq;[×FH×r;kHh;Mq]Hh×rHhF×qHhCHkHhF×F]]h×;;[e;iiP[NH[×;;[×FH×CHHXY]eH[¹
�H[×;;[k;Y×CHHXY]eH[×Pi×wHYMi×]qHh×YH[NkHi×q;[×XPY]ZHkHhi×qHhYHNF×]M×qHhYH[NF´×w];Yi×CPW×FH×-;klZiH×
HHX
H[×6PYYP[XCHHX×OHk×NHq;Y×YPWXk×kH×wPW[¹×
HYH[×q;[×FH×kh;DIi×q;[×FH×[;kllhYPWX×lPkwPH[FH×6P[kHhirPWXiH×CHXH[
wPW[× Fli× F]]h× ZH[iH[O;[FH[× NHNh;qH[¹× 6H× rHkH[× [PHk×ehHDPHi× r;[[HHh× FH× CHXH[× wPW[× NHNh;qH[× ]M
;;[NHe;ik´× Z;;h× NHwPH[× OHk× q;;X× ZH;[FHhH[FH× X;h;XkHh× H[× FH× FPHeH× P[i[PWFP[NH[× q;[× FH× CHXH[´× Pi× OHk
HHlrH[× NHYHFH[¹× "e× H[XHYH× ]lFH× X;;hkH[× lPk× FH× €†H× HHlr× ik;;[× FH× k]H[Z;YPNH× kh;DIi× q;[× FH× 
]qH[
.YP[NH´×�h]H[Y]iDOH×.YP[NH´×
;ZCHHX´×
HZHhiCHHX´×�PZCHHX´×6PYYP[XCHHX´×-;klZiH×
HHX×H[×
HlhwHh×
HHX
;Y×;;[NHNHqH[´×Z;;h×OHk×YPWXk×[PHk×FH×ehP]hPkHPk×q;[×FH×]lFH×D;hk]Nh;MH[×kH×wPW[×NHrHHik×]Z×FH×Y]eH[×q;[
FH×CHXH[×[;lrXHlhPN×rHHh×kH×NHqH[¹×"e×Nh][F×q;[×FH×Nh]HPH[FH×CHO]HMkH×;;[×Y;[FC]lreHhDHYH[×]Z×FH
k]H[HZH[FH× CHq]YXP[N× kH× q]HFH[´× Pi× OHk× ;;[[HZHYPWX×F;k× FH× ZHHikH× ;;[e;iiP[NH[× ;;[× FH× CHXH[× q;[;M
O;YqHhrHNH×FH×�PFFHYHHlrH[×k]k×P[×FH×HHhikH×OHYMk×€ˆH×HHlr×eY;;kiq][FH[¹×:]qHHY×Z]NHYPWX×OHHMk×ZH[×FH
k]e]Nh;{iDOH× Y;;NkHi× CH[lk× ]Z× FH× CHXH[× kH× Nh;qH[× ]M× qHhYHNNH[´× Z;;h× i]Zi× OHHMk× ZH[× F]]h
FHXw;[FFlP[H[× NHNh;qH[× ]Z× FH× ;Mr;kHhP[N× kH× qHhCHkHhH[¹× "ZF;k× × r;kHhY]eH[× ]Z× FH× FlP[H[
OHH[× w]lFH[× OHCCH[× NHY]eH[´× rHkH[× rH× wHXHh× F;k× FHYH[× q;[× FH× CHHXY]eH[× wPW[× ;;[NHe;ik× ]Z× FH
r;kHh;Mq]Hh×kH×qHhCHkHhH[¹

Fh]]NF;YH[

[;kllhYPWXH

:];Yi×P[×FH×e;NP[;½i×¼NH]Y]NPH¼×CHiDOhHqH[×CHik;;k×Hh×iYHDOki×HH[×NHhP[NH×r;kHhCHhNP[NiD;e;DPkHPk×F;;h
r;;h× XHPYHHZ× H[× ][FHhYPNNH[FH× kHhkP;PhH× XYHP× FH× ][FHhNh][F× q]hZH[´× r;k× ZHk× [;ZH× OHk× NHq;Y× Pi× ]e× FH
O]NHh× NHYHNH[× NHCPHFH[× h][F× 6P[kHhirPWX¹× 
HwH× NHCPHFH[× ]e× OHk× "]ikÊ HFHhY;[Fi× *Y;kH;l× YPNNH[× ;Y
ZPYW]H[H[× W;hH[× O]NHh× F;[× FH× ]ZNHqP[N× P[× OHk× rHikH[× H[× []]hFH[¹× �Hk× X;[× F;[× ]]X× [PHk× ;[FHhi´× F;k× ;Y
OHHY×Y;[N×HH[×;Mr;kHhP[NiitikHHZ×;;[rHwPN×Pi´×F;k×Y]]ek×[;;h×OHk×rHikH[×H[×[]]hFH[¹× ;×;|]]e×q;[×FH
PWikPWFH[´×kPWFH[i×OHk×�]Y]DHH[×ÆiP[Fi×hlrrHN×FH×Y;;kikH×€•¹•••×W;hH[Ç´×CYHHM×hHNH[Ê×H[×iZHYkr;kHh×FHHYi×]e
OHk×Y;[F× ik;;[×H[×q]hZFH×w]×Z]Hh;iiH[×H[×qH[H[¹×*Y;;kiHYPWX×ikh]]ZFH×HH[×FHHY×q;[×OHk×r;kHh×rHN×qP;
[]N×CHik;;[FH´× [PHk×F]]h×FHXw;[F×FPDOk×NHik]qH[´× ]lFH× iZHYkr;kHhF;YH[×NHYHNH[×P[×FH×h;[FH[×q;[×OHk
"]ikÊ HFHhY;[Fi× eY;kH;l´× FPH× HHhFHh× r;hH[× ][kik;;[× kPWFH[i× FH× Y;;kikH× krHH× PWikPWFH[× Æ.;;YPH[× H[
6HPDOiHYPH[Ç¹× �h× r;hH[× kPWFH[i× OHk× �]Y]DHH[× W;hH[Y;[NH× eHhP]FHi× ZHk× HH[× hHY;kPHM× [;k´× Fh]]N´× r;hZ× ]M
X]lF× XYPZ;;k´× r;;hF]]h× hHNH[Ê× H[× iZHYkr;kHhq]YlZHi× H[]hZ× q;hPHHhFH[¹× .P[Fi× FH× ;;[q;[N× q;[× OHk
�]Y]DHH[× wPW[× FHYH[× q;[× FH× OlPFPNH× CHHXkh;DIi× hHHFi× ;;[rHwPN× NHrHHik´× FPH× NHChlPX× Z;;XkH[× q;[
lPkNHiDOllhFH×F;YH[×][kik;;[×kPWFH[i×FH×Y;;kikH×krHH×PWikPWFH[×]M×rHYYPDOk×q;[×hHik;[kH[×q;[×F;YH[×q;[×[]N
]lFHhH×F;klZ¹×�DOkHh×FH×CHXH[×OHCCH[×Hh´×w][FHh×FH×r;kHh×hHNlYHhH[FH×Z;;khHNHYH[×q;[×kHNH[r]]hFPN´
;[FHhi×lPkNHwPH[×F;[×[l¹Ø


HXH[
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�h]kH×FHYH[×q;[×FH×OlPFPNH×CHXH[×wPW[× [l× [;kllhYPWX× lPkwPH[FH´×FPHe×P[NHiYHeH[´×ZH;[FHhH[FH×CHXH[´×FPH
q;[× Y;[FiDO;eeHYPWX× H[× DlYkllhOPik]hPiDO× CHY;[N× wPW[¹× �H[× ;;[k;Y× q;[× FH× CHXH[× r]hFk× CHiDO]lrF× kH
CHO]hH[× k]k× OHk× ¼]HhkteH× C]iCHHX¼¹Ø :][FHh× P[NhPWeH[Ø q;[× FH× ZH[i´× Fli× CPW× HH[× wHYMhHNlYHhH[FH× [;kllh´
w]lFH[×Nh]kH×FHYH[×q;[×FH×CHHXF;YH[ØP[×FH× HFHhY;[FiH×w;[FNHCPHFH[×CHik;;[ØlPk×C]iCHXH[¹×
HØCHXH[
Fh;NH[× CPW× ;;[× OHk× ][FHhiDOHPFH[FH× X;h;XkHh× q;[× OHk× 6P[kHhirPWXiH× Y;[FiDO;e¹× :];Yi× CHiDOhHqH[× P[× FH
e;NP[;½i×¼NH]Y]NPH¼´×X]ZH[×P[×FH×CHFFP[NH[×H[×r;[FH[×q;[×HH[×;;[k;Y×CHXH[×][kiYlPkP[NH[×q;[×kHhkP;PhH×H[
ZHi]w]TiDOH×Y;NH[×q]]h´×r;k×FH×CHXH[×Hskh;×CPWw][FHh×Z;;Xk¹

�Hk× 6P[kHhirPWXiH× CHXH[ikHYiHY× r]hFk× NHXH[ZHhXk× F]]h× krHH× Nh]kHhH× CHXH[³× 
H× 
]qH[× .YP[NH´× FPH
ikh]]Z;Mr;;hki×]qHhN;;k×P[×FH×�;YkH[iDOH×.YP[NH´×H[×FH×�h]H[Y]iDOH×.YP[NH¹×�[×FHwH×krHH×CHXH[×Z][FH[
H[XHYH× XYHP[HhH× CHXH[× lPk´× FPH× [Hk× w];Yi× FH× Nh]kHhH× krHH× CHXH[× r]hFH[× NHq]HF× F]]h× q]]h[;ZHYPWX
hHNH[r;kHh´× ][FPHe× Nh][Fr;kHh× H[× r;k× XrHYr;kHh¹× �HFlhH[FH× Fh]NH× eHhP]FHi× q;YYH[× FH× XYHP[HhH× CHXH[
F;[×]]X×Fh]]N¹

:PWCHXH[× q;[× FH× 
]qH[× .YP[NH× wPW[³× 
H× 
HZHhiCHHX´× 
HXHhP[NCHHX´× .PHeHhiCHHX´× .DO;;hiCHHX× H[
�PZCHHX¹×6HYPir;;h×Xl[[H[×FH×.k]hkHYHhiCHHX×H[×
;ZCHHX×k]k×OHk×ikh]]ZNHCPHF×q;[×FH×
]qH[×.YP[NH
NHhHXH[F× r]hFH[´× Z;;h× wH× Z][FH[´× qP;× ;[FHhH× r;kHhrHNH[´× ClPkH[× FH× hHNP]× 6P[kHhirPWX´× lPk× P[× FH
�;YkH[iDOH× .YP[NH¹× :PWCHXH[× q;[× FH× �h]H[Y]iDOH× .YP[NH× wPW[³× 
H× 6OHZHhiCHHX× H[× 5]iiHqHYFiCHHX´
-;klZiH×CHHX×H[×6PYYP[XCHHX´×
HlhwHhCHHX×H[×5H[HqHhkY]iH×CHHX¹Ø

"e×OHk×"]ikÊ HFHhY;[Fi× *Y;kH;l´×ZHk×FH× ][FHhNh][F×q;[× ][F]]hFhP[NC;hH×kHhkP;PhH×XYHP×H[×XHPYHHZ´
qHhw;ZHYFH× OHk× hHNH[Ê× H[× iZHYkr;kHh× wPDO× P[× FH× Y;;NkH[× kliiH[× FH× FHXw;[FhlNNH[¹× �[× FH
�PFFHYHHlrH[× rHhFH[×Hh×qHhCP[FP[NiNHlYH[×kliiH[×FH×Y;;NkH[×NHNh;qH[´× r;;hF]]h×OHk×r;kHh×CHkHh
X][× rHNikh]ZH[¹× "[FHh× FH× q]]h×  HFHhY;[F× k;ZHYPWX× CPWw][FHhH× ]Zik;[FPNOHFH[× h][F× 6P[kHhirPWX
NP[NH[×FH×NHNh;qH[×NHlYH[×ZH;[FHhH[×ÆXh][XHYH[Ç¹×�Hk×[;kllhYPWX×ZH;[FHhH[×q;[× HFHhY;[FiH×CHXH[
Pi× HH[× k;ZHYPWX× wHYFw;;Z× qHhiDOPW[iHY´× F;k× iYHDOki×q]]hX]Zk× CPW× HH[× D]ZCP[;kPH× q;[× {W[× w;[F× ÆOPHh
FHXw;[FÇ´×HH[×q]]h× HFHhY;[FiH×CHNhPeeH[×Nh]]k×qHhO;[N×ÆOPHh×€×k]k×•´„×ZHkHh×eHh×XPY]ZHkHhÇ×H[×HH[
Nh]kH× CHHX;Mq]Hh× ÆFPk× Pi× OPHh× CPW× |P[XH× hHNH[q;Y× wHXHh× OHk× NHq;YÇ¹× /¹N¹q¹× FH× O]NH× ikh]]Zi[HYOHPF
qHh]]hw;;Xk× F]]h× OHk× hHY;kPHM× Nh]kH× qHhO;[N× H[× OHk×eHhP]FPHXH× Nh]kH× ;;[C]F× q;[× r;kHhØ X][FH[× FH
CHXH[×wPDO×FPHe×P[i[PWFH[×H[Øq]hZFH[×P[×H[XHYH×NHq;YYH[×wHYMi×CHHXkHhh;iiH[¹× 
Pk×eh]DHi×OHHMk×P[×FH
Y]]e×q;[×H[XHYH×HHlrH[×;;[×FH×6P[kHhirPWXiH×CHXH[×HH[×Z]]PH×H[×[;kllhYPWXH×lPkikh;YP[N×NHNHqH[¹Ø

�H[×ZH;[FHh×q;[×FH×
]qH[×.YP[NH×kPWFH[i×O]]N×r;kHh
P[×OHk×
liXHhiC]i´×CllhkiDO;e×
hP[XOHlh[H¹×
H×
]qH[
.YP[NH× P[× OHk× 
liXHhiC]i× q]YNk× FHHYi× HH[× [;kllhYPWXH
Y]]e¹
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5HhZ]HFHYPWX× q]YNk× FHØ 
]qH[× .YP[NH× q;[;M× FH× NhH[i× k]k× P[× OHk× 
liXHhiC]i× []N× FH× ]]hieh][XHYPWXH× Y]]e´
Z;;h×P[×FH×HqH[w]×Z]]PH×
HXH[FHYYH´×ikh]]Z;Mr;;hki×q;[×OHk×
liXHhiC]i´×Pi×F;k×[PHk×w]¹×
Pk×Y;NHh×NHYHNH[
NHCPHF× OHHMk× NHFPH[F× ;Yi× HH[× qHhw;ZHYNHCPHF× q]]h× ]qHhk]YYPN× r;kHh× lPk× FH× O]NHh× NHYHNH[× ]ZhP[NH[FH
NHCPHFH[¹× �[NhHeH[× F]]h× FH× ZH[i´× FPH× q]YNH[i× ]lFH× Y;[FX;;hkH[× hHHFi× q]]h× €…‚•× eY;;ki× q][FH[´
qHhZ]HFHYPWX× ]Z× OHk× F]he× 6P[kHhirPWX× q]]h× ]qHhikh]ZP[NH[× kH× CHO]HFH[× H[× ]Z× r;kHhZ]YH[i× ;;[× kH
FhPWqH[´× OHCCH[× Hh× k]HNHYHPF× F;k× FH× 
]qH[× .YP[NH× wPW[× rHN× F]]h× FH× 
HXH[FHYYH× OHHMk× NHw]DOk× H[× F;;h
;;[iYlPkP[N× q][F× ZHk× FH× �PZCHHX¹×  l× Pi× FH× 
HXH[FHYYH× HH[× eh;DOkPN× H[× q]]h×  HFHhY;[F× k;ZHYPWX× l[PHX
CHHXF;Y×NHr]hFH[¹Ø0Pk×][FHhw]HX×Pi×NHCYHXH[´×F;k×FH×OlPFPNH×CHXH[×iYHDOki×kH[×FHYH×P[×]lFH×Hh]iPHF;YH[
lPkNHiYHeH[× P[× FH× kHhkP;PhH× Y;NH[× YPNNH[¹× 
HwH× ]lFH× F;YH[× wPW[× qHHY;Y× lPkNHiYHeH[× F]]h× CHXH[× q;[× [<× FH
.;;YPH[× PWikPWF´× FPH× FH× rHN× q;[× FH× ZP[ikH× rHHhik;[F× q]YNFH[¹× 
H× CHHXkh;DIi× rHhFH[× CHe;;YF× F]]h
O]]NkHqHhiDOPYYH[´× ;Y× ;;[rHwPNH× Ø H[× FH× Y]D;kPH× q;[×ZP[FHh× O;hFH× H[× qHhik]]hFH× ]lFH
C]FHZY;NH[´× FPH× Z;XXHYPWXHh× X][FH[× rHNie]HYH[¹× 
H× 
;ZCHHX´× FPH× FHHYi× HH[× ]lF× F;Y× q]YNk´× F;k× Pi
lPkNHiYHeH[×P[×kHhkP;PhH×XYHPY;NH[´×ikh]]Zk×Z]NHYPWX×F]]h×HH[×ChHlXw][H´×FPH×FH×Y;NH[×OHHMk×qHhik]]hF¹×�H[
;;[k;Y× q;[× FH× OlPFPNH× CHXH[× YPWXk× H[PNiwP[i× qHhiDO]qH[× k¹]¹q¹× FH× ]lFH× CHHXF;YH[¹×  ;;ik× FH× NH[]HZFH
ZH[iHYPWX× P[NhHeH[´× O;[Nk× FPk× i;ZH[× ZHk× FH× q]hZP[N×q;[× OHk× Y;[FiDO;e× iP[Fi× FH× .;;YPH[× PWikPWF¹×  ;× FH
.;;YPH[× PWikPWF´× k]H[× Hh× HH[× k]H[Fh;Ê;DOkPN× Y;[FiDO;e× ][ik][F´× ik]qH[× FH× ]lFH× CHHXF;YH[× FPDOk× ZHk
FHXw;[F×H[×w]DOkH[×FH×CHXH[×HH[×;[FHhH×CHFFP[N¹×
H×OlPFPNH×CHXH[×YPNNH[×FPXrPWYi×F;[× ]]X×P[×W][NHhH
F;YH[´×O]HrHY×CPW×FH×NHNh;qH[×kh;WHDkH[×Hh×]]X×NHChlPX×Pi×NHZ;;Xk×q;[× ]lFH×;Y×CHik;;[FH×ÆHh]iPHÇF;YH[¹

H× OlPFPNH× F;YH[× q;[Ø FH× 
]qH[× .YP[NH´× .k]hkHYHhiCHHX´× 
HZHhiCHHX´× �PZCHHX× H[× 
;ZCHHX× wPW[× ]e
NHFHk;PYYHHhFH×O]]NkHX;;hkH[×N]HF×kH×wPH[¹×�H[×N]HFH×r;;h[HZHh×w;Y×FH×F;Yq]hZH[×]]X×P[×OHk×Y;[FiDO;e
Xl[[H[×wPH[¹
�HYlXXPN× r]hFH[× FH× [;kllhr;;hFH[× q;[× FH× CHXH[× [l× ]] X× P[NHwPH[× F]]h× FH× CHOHHhFHhi¹× 6HhFH[× P[× OHk
qHhYHFH[× CHXH[× []N× hHDOkNHkh]XXH[× ]Z× FH× r;kHh;Mq]Hh× kH× CHq]hFHhH[´× [l× wPHk× ZH[× ZHHh× H[× ZHHh× OHk
CHY;[N× P[× q;[× OHk× [;kllhYPWXH× ZH;[FHhH[FH× X;h;XkHh×q;[× FH× CHXH[´× w]rHY× q]]h× hHFH[H[× q;[× Nh][Fr;kHh
;;[qlYYP[N× ;Yi× q]]h× [;kllhOHhikHY¹× �[× H[XHYH× NHq;YYH[× rHhFH[× ]lFH× ZH;[FHhi× OHhikHYF× H[× iklrH[× q;[
wrHhMXHPH[× ;;[NHYHNF× q]]h× hHFH[H[× q;[× r;kHhhHkH[kPH× H[× ;Yi× qPikh;e¹× "Z× ;MX;YqP[N× q;[× FH× i]Zi× FhPH
ZHkHh×O]NH×ikHPYr;[FH[×kH×q]]hX]ZH[´×OHHMk×ZH[×FPXrPWYi×elP[×H[×CHk][eY;kH[×;;[NHCh;DOk´×r;k×OHY;;i
][kiPHhH[F×Pi×H[×Z]NHYPWX×P[kHhHii;[kH×NH]Y]NPiDOH×][kiYlPkP[NH[×][k]HN;[XHYPWX×Z;;Xk¹×
Pk×Pi×[PHk×NHCHlhF
P[× OHk× 
liXHhiC]i× H[× FH× 
HXH[FHYYH´× H[× F;;h]Z× q;YYH[× ZHk× hHNHYZ;;k× C]ZH[× ]Z´× Z¹[¹× P[× FH
ClPkH[C]DOkH[×q;[×FH×ZH;[FHhi×k¹N¹q¹×q;[×OHk×kPWFH[i×O]]Nr;kHh× rHNie]HYH[×q;[×C]FHZZ;kHhP;;Y×h][F
FH×r]hkHYikHYiHYi¹

Hh]iPH¿Fh]]NF;YH[
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�[×HH[×ClPkH[C]DOk×q;[×HH[×ZH;[FHh×q;[×FH×
]qH[×.YP[NH
ikh]]Z]er;;hki×q;[×FH×ChlN×P[×FH×
HXHhP[NirHN´×wPH[×rH
FH× ][FHhNh;qH[× r]hkHYikHYiHYi× q;[× HPXH[¹× �Hk× Pi
][qHhZPWFHYPWX× F;k× FH× HPXH[× CP[[H[X]hk× P[× FH× CHHXCHFFP[N
wlYYH[×q;YYH[¹


H× CHOHHhFHh× OHHMk× ZHk× wrHhMXHPH[× FH× [;kllhYPWXH
lPkikh;YP[N× q;[× FH× 
HZHhiCHHX× P[× FH× CllhkiDO;e× �]kkH[
rHkH[×kH×CHO]lFH[¹×
H×wrHhMXHPH[×FPH[H[×]Z×Hh]iPH×kHNH[
kH×N;;[×H[×q]]h×hHFH[H[×q;[×r;kHhhHkH[kPH¹

6;kHhrHhXH[³×
H×YP[XHh×M]k]×k]][k×FH×¼i;ZH[qY]HPP[N¼×q;[×FH×
HlhwHhCHHX×ZHk×FH×NHX;[;YPiHHhFH×�h]H[Y]iDOH×.YP[NH×P[×FH
CllhkiDO;e× �HFF]¹× 
H× [;kllhYPWX× X;h;XkHhi× q;[× FH× r;kHhY]eH[× Pi× OPHh× q]YX]ZH[× qHhY]hH[× NHN;;[¹× 
H× hHDOkHh× M]k]× k]][k

HhH[iDO]k½i×r;kHhZ]YH[×CPW×O]]N×r;kHh×q;[×FH×
]qH[×.YP[NH×P[×FH×
HXH[FHYYH¹×
H×
]qH[×.YP[NH×ikh]]Zk×CH[HFH[ikh]]Zi
q;[×FH×r;kHhZ]YH[×F]]h×II[×q;[×FH×rHP[PN×]qHhNHCYHqH[×[;kkH×CHHXF;YH[×P[× HFHhY;[F´×HH[×wN[¹×Ch]HXC]i¹Ø
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6;kHhrHhXH[³×
H×NHFHk;PYYHHhFHØO]]NkHX;;hk×ÆCh][³×�� ¹[YÇ×q;[×FH×
]qH[Ê.YP[NH×P[×OHk×
liXHhiC]i×Y;;k×wPH[×F;k×FH×Y]]e×q;[
FH× 
]qH[× .YP[NH× OPHh× [;;h× OHk× rHikH[× ÆYP[XiÇ× Pi× qHhYHNF¹× 
H× 
]qH[× .YP[NH× YPHe× ;;[q;[XHYPWX× F]]h× OHk× Y;NH× NHCPHF× [;;h
6P[kHhirPWX×ÆP[×FH×hPDOkP[N×q;[×FH×ePWYÇ×H[×r;kHhFH×;M×P[×FH×�h]H[Y]iDOH×.YP[NH¹×�[×OHk×O]]NkHCHHYF×wPH[×rH×Y;[Ni×FH×OlPFPNH
Y]]e×q;[×FH×
]qH[×.YP[NH×HH[×hHik;[k×q;[×HH[×r;Y×Æh]FH×H[×NHYH×YPW[Ç´×FPH×Z]Hik×qHhOP[FHhH[×F;k×FH×CHHX×FH×]lFH×Y]]e×hPDOkP[N
6P[kHhirPWX×w]l×OHh[HZH[¹×
H×O]NHhH×H[×ChHFHhH×FPWX×Pi×NHC]lrF×[;×FH×Y;;kikH×]qHhikh]ZP[N×q;[×6P[kHhirPWX×P[×€ˆƒ…´×k]H[
FH× ]lFH× r;Y× [PHk× X][× qHhOP[FHhH[× F;k× FH× 
]qH[× .YP[NH× FH× ]]hieh][XHYPWXH× Y]]e× OHh[;Z× qP;× FH× 6OHZHhCHHX×[;;h× FH
�h]H[Y]iDOH×.YP[NH¹×
PhHDk×kH[×[]]hFH[×q;[×FH×r;Y×Pi×HH[×]lFHhH×CHHXY]]e×kH×wPH[´×FPH×P[ZPFFHYi×Pi×FPDOkNHNh]HPF¹×
H×.YP[NH×Pi
hHHFi×q]]h×€…‚•×[;;h×OHk×rHikH[×qHhYHNF´×Z]NHYPWX×;Y×P[×FH×€‚H×]M×€ƒH×HHlr¹×
H×ZHhXr;;hFPNH×rPHYq]hZ×P[×OHk×ZPFFH[×q;[
X;;hk×X;[×PX×[PHk×qHhXY;hH[¹

�YHlhH[³×5;[×O]]N×[;;h×Y;;N³×-]]F×Ê×NHHY×Ê×Nh]H[×Ê×CY;lr¹×
H×ikhHHeWHiYPW[H[×NHqH[×FH×r;[FHYe;FH[×;;[¹

�h×wPW[×q]]h×FH×CHXH[×P[×OHk×6P[kHhirPWXiH×FPqHhiH×CH[;ZP[NH[×P[×NHChlPX¹×:]×r]hFk×FH×
HZHhiCHHX×P[×FH
CllhkiDO;e× �]kkH[× ]]X× rHY× �]kkH[iH× 
HHX´× "iP[XCHHX×]M× �YHP[H× 
HHX× NH[]HZF´× kHhrPWY× FH× �PZCHHX× P[× ½k
6]]YF×]]X×rHY×CHXH[F×ik;;k×;Yi×FH×6]]YFiH×
HHX¹
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H×CPW×6P[kHhirPWX×NHq][FH[×kHhkP;PhH×XYHP×Pi×HH[×N]HFH×Nh][Fik]M×q]]h×C;XikH[H[×H[×F;Xe;[[H[×NHCYHXH[
H[× OHk× Pi× OHHY× N]HF× Z]NHYPWX× F;k× ;Y× q]]h× FH× €†FH× HHlr× q]]h× FPk× F]HY× q;[× FH× 6P[kHhirPWXiH× XYHP× NHChlPX
rHhF× NHZ;;Xk¹× �Hk× Pi× wHHh× ;;[[HZHYPWX´× F;k× FHwHYMFH× XYHP× ;Y× iP[Fi× FH× qh]HNikH× CHr][P[N× F]]h
6P[kHhirPWXiH× OlPiO]lFH[i× rHhF× NHChlPXk× ]Z× ;;hFHrHhXH[× e]kkH[× q;[× kH× C;XXH[¹× 
H× XYHP´× FPH× iHFHhk
HHlrH[×k]k×C;XikH[H[×H[×F;Xe;[[H[×rHhF×NHq]hZF×H[×N HC;XXH[´×Pi×ZHHik;Y×q;[×]YPN]DH[H×]lFHhF]Z×H[
CHw][X× w]½[× ‚•× ZPYW]H[× W;;h× NHYHFH[× P[× wHH¹× 
PW× 6P[kHhirPWX× wPW[× FHwH× kHhkP;PhH× XYHPY;NH[× NHFlhH[FH× FH
Y;;kikH×HHlrH[×qHHY;Y×]e×XYHP[H×iDO;;Y×;MNHNh;qH[×q]]h×FH×M;ChPD;NH×q;[×C;XikH[H[×H[×F;Xe;[[H[¹Ø"Z
kh;[ie]hk× X]ikH[× kH× qHhZPWFH[´× NHCHlhFH× F;k× w]× FPDOk× Z]NHYPWX× P[× FH× Cllhk× q;[× kH× C]lrH[× ]CWHDkH[× H[
;M[HZHhi¹Ø
H×M;ChPHXiZ;kPNH×eh]FlDkPH×][kik][F×P[×FH×krHHFH×OHYMk×q;[×FH×€ˆFH×HHlŕ ×w];Yi×FH×rP[[P[N×P[
FH× Nh]HqH× ¼
H× 5YPWk¼× ]e× OHk× �h]]kH× 5HYF´× FPH× P[× €‡…€× ;;[qP[N¹Ø 
H× P[× FH× Nh]HqH× ¼
H× 5YPWk¼× ][kiY]kH[× ¼-leHY
�YHP¼´× NH[]HZF× [;;h× OHk× hPqPHhkWH× ¼FH× -leHY¼× CPW× �[krHheH[´× X]Zk× P[× 
HYNPK× P[× HH[× Nh]]k× NHCPHF× ;;[× FH
]eeHhqY;XkH×H[×r]hFk×F;;h´×q;[rHNH×FH×D][ik;[kH×Xr;YPkHPk´× ]e×Nh]kH× iDO;;Y×NHChlPXk×q]]h×FH×M;ChPD;NH
q;[×C;XikH[H[¹

�Hk× 6P[kHhirPWXiH× Y;[FiDO;e× XH[k× HH[× Nh]]k× ;;[k;Y× ;MNh;qP[NH[´× FPH× OHCCH[× NHYHPF× k]k× Y;NHh× NHYHNH[
eHhDHYH[× H[× ][FHhNHY]eH[× ÆFHHYi× q]YNHik]hkHÇ× YHHZelkkH[× H[× ikHH[Nh]HqHi¹× �[Ø HH[× ;;[k;Y× NHq;YYH[
OHCCH[× FHwH× ;MNh;qP[NH[× HH[× HikOHkPiDOH× r;;hFH× NHXhHNH[× H[× ][kik][FH[× r;;hFHq]YYH
CP]k]eH[¹Ø 5]]hCHHYFH[× OPHhq;[× wPW[× FH× wN[¹× �k;YP;;[iH× ZHhH[× P[× FH× CllhkiDO;e× �]kkH[´× FPH× hlPZ× €••× W;;h
NHYHFH[× ][kik][FH[× F]]h× OHk× ;MNh;qH[× q;[× ]YPN]DH[H×XYHP¹× 
H× [;;Z× Pi× qHhZ]HFHYPWX× ;MX]ZikPN× q;[× FH
Nh]H[CY;lrH×XYHlh×q;[×OHk×r;kHh×P[×FHØq]YNHY]eH[×YHHZelkkH[¹Ø

�YHPNh]HqH× ¼
H× 5YPWk¼× ]e× OHk× �h]]kH× 5HYF
YPWXk×[l×[]N×HH[×YPkkHXH[×P[×OHk×Y;[FiDO;e´
Z;;h× r]hFk× rHYYPDOk× HH[× r;;hFHq]YYH
CP]k]]eº×
H×Nh]HqH×Pi×HP[F×•••€×lPk×CHFhPWM
NH[]ZH[¹

�*�U�R�H�Y�H�V���H�Q���O�H�H�P�S�X�W�W�H�Q

�;hFrHhXH[
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�]k]× q;[× HH[× ][FHhNHY]eH[× q]]hZ;YPNH× YHHZelk× Y;[Ni×FH
�HXHYHhrHN¹


HHY× q;[× FH× lPkNHNh;qH[× H[× ]qHhFHXkH× qHYF]qH[× Y;[Ni× FH
6P[XHYikHNNH× P[× ½k× 6]]YF¹× �P[Xi× ]e× FH× M]k]× wPH[× rH×OHk
r]hkHYikHYiHY× q;[× HH[× ]lFH× C]]Z´× FPH× F]]h× FH× ]qH[× r;i
OHH[NHNh]HPF¹×�PHh×rHhF×;Y×q]]h×€‡…•´×]e×rHYPir;;h×XYHP[H
iDO;;Y´×]YPN]DH[H×XYHP×NHC;XXH[×k]k×C;XikH[H[¹

�;[Ni×FH×6P[XHYikHNNH×P[×FH×CllhkiDO;e×6]]YF×wPW[×FH´×P[×••€ƒ×]qHhFHXkH´×hHik;[kH[×q;[×HH[×qHYF]qH[×kH
wPH[´×r;;hP[×FH×]YPN]DH[H×XYHP×k]k×C;XikH[H[×rHhF×NHC;XXH[¹× ;;ik×FH×qHYF]qH[×Y;N×FH×OPHhq]]h×NHChlPXkH
]YPN]DH[H×XYHP×;;[×OHk×Z;;PqHYF¹×
PW×OHk×CY]]kYHNNH[×q;[×FH×]qH[´×CYHHX×FHwH×FPhHDk×]e×FH×kHhkP;PhH×XYHP×kH
wPW[×NHC]lrF¹×
H×eh]FlDkPH×NHCHlhFH×OPHh×]e×HH[×qHHY×XYHP[HhH×iDO;;Y×F;[×FH×M;ChPHXiZ;kPNH×rP[[P[N×P[
FH×YHHZelkkH[×q;[×¼
H×5YPWk¼×H[×FH×¼�k;YP;;[iH×ZHhH[¼´×H[×]Zq;[NhPWXH×YHHZelkkH[×wPW[×Hh×[PHk¹Ø

"]X× FH× ZP[FHh× ]lFH× ZP]DH[H× XYHP× rHhF× ;MNHNh;qH[× q]]h× FH× M;ChPD;NH× q;[× C;XikH[H[¹×  HkØ kH[× []]hFH[
q;[× FH× NHZHH[kHNhH[i× q;[× 6P[kHhirPWX× ZHk× "]ikÊ�HYhH× CHqP[Fk× wPDO× OHk× [;kllhe;hX× ¼
H× �HHZelkkH[¼´
NH[]HZF×[;;h×FH×q]]hZ;YPNH´×P[ZPFFHYi× ][FHhNHY]eH[´×XYHPNh]HqH[¹× �[×FHwH×Nh]HqHi×wPW[×M]iiPHYH×C]kkH[
q;[× wHHw]]NFPHhH[´× w];Yi× r;YqPiiH[× H[× F]{W[H[´× NHq][FH[¹× 
Pk× [;kllhe;hX× Pi× kH× CHhHPXH[× qP;× FH
�PCHhNiHrHN×q;[lPk×FH×CllhkiDO;e×�HFF]¹× ;×w]½[×ƒ×XPY]ZHkHh×r]hFk×OHk×[;kllhe;hX×;;[NHNHqH[¹×�[FHhH
FHHYi× ][FHhNHY]eH[× ]lFH× YHHZelkkH[× YPNNH[× CPW× OHk× ¼*;[O]Hi¼× Y;[Ni× FH× �]]iiH[irHN× P[× �HFF]¹× �PHh
rHhF×F][XHhChlP[H´×w;[FPNH×H[×M]iiPHYhPWXH×ZP]DH[H×XYHP×NHr][[H[×q]]h×FH×qHhq;;hFPNP[N×q;[×e;[[H[×H[
C;XikH[H[¹× �[× FH× €ˆH× HHlrØ qHhXhHHN× FH× Nh]HqH× CHXH[FOHPF× q;[rHNH× M]iiPHYq][FikH[´× FPH× q;[
rHkH[iDO;eeHYPWXH× CHY;[N× CYHXH[× kH× wPW[¹× 
H× ]qH[× r;i× wHXHh× iP[Fi× €…„•× P[× CHFhPWM´× II[× q;[× FH
]]hieh][XHYPWXH ØPi×NHhHik;lhHHhF¹×�[×OHk×6P[kHhirPWXiH×YPNNH[×]e×k;Y×q;[×eYHXXH[×[]N×;[FHhH´
OPHh× [PHk× NH[]HZFH´× hHik;[kH[× q;[× FH× rP[[P[N× q;[× kHhkP;PhH× XYHP× k¹C¹q¹× FH× eh]FlDkPH× q;[× C;XikH[H[× H[
F;Xe;[[H[¹×
H×ZP]DH[H×XYHPH[´×FPH×CPW×6P[kHhirPWX×rHhFH[×;MNHNh;qH[´×OHCCH[×HH[×]lFHhF]Z×q;[×••×k]k
€„× ZPYW]H[× W;;h¹Ø �[× OHk× OHk× NH]Y]NPH× O]]MFiklX× ]qHh× FH× Ø r]hFk× ZHHh× P[M]hZ;kPH× ]qHh× FH
kHhkP;PhH×XYHP×NHNHqH[¹Ø

Fh]]NiDOlhH[

/HhkP;Ph× eHhP]FH
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�I[× q;[× FH× ][FHh× r;kHh× NHY]eH[× XYHP[H× YHHZelkkH[× CPW× FH
qHYF]qH[× ;;[× FH× 6P[XHYikHNNH´× r;;hlPk× ]YPN]DH[H× XYHP× Pi
NHr][[H[¹× 
H× ]YPN]DH[H× XYHP× YPNk× P[× OHk× NHCPHF× q;[×FH
qHYF]qH[×k]k×H[XHYH×DH[kPZHkHhi×][FHh×OHk×Z;;PqHYF¹

"e[;ZH× q;[× FH× ¼"HO]HÊNh]HqH¼× NH[]ZH[× P[× ]]ikHYPWXH
hPDOkP[N¹×
H×]lFH×Nh]HqH×Pi×[l×HH[×r;;hFHq]YYH×CP]k]]e×q]]h
X;YXZP[[H[FH× eY;[kH[´× P[iHDkH[× H[× ;Z{CPHK[¹× 
HZ;YP[N
w]hNk×Hhq]]h×F;k×FH×Nh]HqH×[PHk×][FHhY]]ek¹Ø

 ;;ik× FH× qHYH× lPk× CHFhPWM× wPW[FH× XYHPNh]HqHi´× qP[FH[× rH× P[× ][wH× hHNP]× FH× .PCHYD]ÊikHH[Nh]HqH´× FPH× iP[Fi
€ˆ‚•× P[× CHFhPWM× Pi¹× 
H× ikHH[Nh]HqH× OHHMk× HH[× l[PHXH× e]iPkPH× P[×  HFHhY;[F³× OHk× Pi× FH× H[PNH× []N× rHhXH[FH
ikHH[Nh]HqH× H[× OHHMk× CPWw][FHh× r;;hFHq]YYH× NH]Y]NPiDOH× P[M]hZ;kPH× ]eNHYHqHhF× ÆOHk× Y;;kikH× NHYFk
]qHhPNH[i× ]]X× q]]h× FH× XYHPNh]HqH× ¼
H× 5YPWk¼Ç¹× 
]qH[FPH[× Pi× FH× lPk× CHFhPWM× NH[]ZH[× .PCHYD]ÊNh]HqH× ��× Æ]]X
CHXH[F× ;Yi× FH× ¼"HO]HÊNh]HqH¼Ç× P[ZPFFHYi× HH[× r;;hFHq]YYH× CP]k]]e× NHr]hFH[¹× 
H× {hZ;× .PCHYD]× Pi× HH[

HYNPiDOH× ZlYkP[;kP][;Y× FPH× FH× Nh]HqH× iP[Fi× €ˆˆ‚× P[× HPNH[F]Z× OHHMk¹× 
H× NHF]YqH[× X;YXikHH[× r]hFk
q]]h[;ZHYPWX×;Yi×Nh][Fik]M×q]]h×CHk][×H[×Xl[ikZHik×NHChlPXk´×H[×;Yi×qlYik]M×q]]h×;iM;Yk¹×�PNH[YPWX×CHik;;k
FH×Nh]HqH×lPk×qPHh×Nh]HqHi´×r;;hq;[×Hh×krHH×[]N×P[×CHFhPWM×wPW[¹×�h×CHik;;[×D][DhHkH×eY;[[H[×]Z×FH×Nh]HqH
qHhFHh× lPk× kH× ChHPFH[´× w]F;k× Hh× []N× kPH[k;YYH[× W;hH[× Y;[N× X;YXikHH[× NHr][[H[× X;[× r]hFH[¹Ø �h× r]hFk× ;Y
H[XHYH×W;hH[×NHrHhXk×;;[×eY;[[H[×q]]h×HH[×CHw]HXHhiDH[khlZ×[;CPW×FH×.PCHYD]ÊNh]HqH¹×�Hk×DH[khlZ×w]l
eY;;ki× N;;[× CPHFH[× ;;[× lPkYHN× ]qHh× OHk× Y;[FiDO;e´× kH[k]][ikHYYP[N× q;[× M]iiPHYH× q][FikH[´× ehHe;hHHhÊ× H[
YHwP[NH[hlPZkH× H[× O]hHD;¹Ø 
HØ × r]hFk× ZHHh× lPkNHChHPF× CHiDOhHqH[× P[× OHk× NH]Y]NPH
O]]MFiklX×]qHhFH×/hP;i×eHhP]FH¹

.PCHYD]ÊNh]HqH
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�Hk×6P[kHhirPWXiH×Y;[FiDO;e×CHq;k×qHHY×YPW[q]hZPNH×;;hFH[×r;YYH[´×FPH×;;[×OHk×ZPDh]hHYPKM×CPWFh;NH[¹
×q]hZFH[×HhM;MiDOHPFP[NH[×kliiH[×HiiH[´×H[×Xl[[H[×;Y×HHlrH[×]lF×wPW[¹×
H×O]lkr;Y×CHik;;k×lPk

HH[×Y;[NrHhePNH×]eO]NP[N×r;;h[;;ik×;;[×II[×]M×CHPFH×wPWFH[×HH[×NhHeeHY×Pi×NHNh;qH[¹×�Hk×FH×Nh][F×lPk
FH×NhHeeHYi×Pi×FH×]eO]NP[N×NHZ;;Xk¹×
H×]eO]NP[N×rHhF×q;;X×CHeY;[k×ZHk×ikHXHYPNH×ikhlPXH[×]Z×Nh;wH[F
qHH× CP[[H[× H[× rPYF× ClPkH[× kH× O]lFH[¹× "]X× rHhF× Hh× FPXrPWYi× HH[× hPW× C]ZH[× ]e× FH× r;Y× NHeY;[k× k¹C¹q¹
eh]FlDkPHÊ× H[× Ch;[FO]lk¹× �]HrHY× rH× O]lkr;YYH[× []N× ]e× qHHY× eY;;kiH[× Xl[[H[× wPH[´× wPW[× Hh× OHY;;i× P[× FH
Y]]e×q;[×FH×W;hH[×]]X×qHHY×O]lkr;YYH[×NHiYHDOk×]Z×FH×k]HN;[XHYPWXOHPF×q;[×eHhDHYH[×kH×qHhHH[q]lFPNH[¹
/HNH[r]]hFPN× CPHFH[× FH× hHikHhH[FH× O]lkr;YYH[× F]]h× FH× ;;[rHwPNOHPF× q;[× HH[× FPDOkH× qHNHk;kPH× H[× FH
;;[rHwPNOHPF×q;[×HH[×w][Ê×H[×iDO;FlrwPWFH×N]HFH×YHHMÊ×H[×iDOlPYZ]NHYPWXOHFH[×q]]h×FPHhH[×H[×eY;[kH[¹
�H[×O]lkr;Y×ZHk×HH[×qh]HNHhH×Z;hXHhP[NiÊ×H[×qHhFHFPNP[NiMl[DkPH×r]hFk×HH[× ×NH[]HZF¹× 
HwH
NhH[ir;YYH[× r;hH[× O]NHh× H[× FH× NhHeeHYi× FPHeHh× F;[× CPW× FH× HPNH[YPWXH× O]lkr;YYH[´× H[× lPkHh;;hF× CHeY;[k
ZHk× Z]HPYPWX× F]]hFhP[NC;hH× qHNHk;kPH¹Ø �[× FH× HHlrH[×q]]hF;k× FH× hPWXiNhH[i× ]yDPHHY× rHhF× q;ikNHikHYF× H[
ZHk×NhH[iikH[H[×rHhF×NHZ;hXHHhF×P[×€†……´×r;hH[×Hh×qHHYqlYFPN×D][|PDkH[×kliiH[×C]HhH[×;;[×rHHhiwPWFH[
q;[× FH× NhH[i× ;;[N;;[FH× FH× hHDOkH[× ]e× OHk× Y;[F¹× 
HØ Y;[FrHhH[× F;kHhH[× ZHHik;Y× lPk× FH× Y;kH
�PFFHYHHlrH[´×kliiH[×€•••×H[×€„••´×]Z×;Mieh;XH[×]qH h×NhH[wH[×kliiH[×OHk×OHhk]NF]Z×�HYhH×H[×CPiF]Z
�o[ikHh×P[×OHk×qHYF×wPDOkC;;h×kH×Z;XH[´×;Yi×qHHXHhP[N×H[×]Z×k]Y×kH×Xl[[H[×OHxH[×CPW×HH[×F]]hN;[N¹×�[×FH
]ZNHqP[N×q;[×6P[kHhirPWX×r;i×OHk×;;[k;Y×CHN;;[C;hH×e;FH[×XYHP[×k¹N¹q¹×FH×Z]Hh;iiH[×H[×qHH[NHCPHFH[´
Fli× Hh× r;hH[× rHP[PN× ]M× NHH[× ;YkHh[;kPHqH× F]]hN;[NH[× q]]h× FH× hHPwPNHhi× H[× HqH[klHYH× ;;[q;YYHhi¹× �[× OHk
6P[kHhirPWXiH×Pi×FH×•Z×O]NH×.PXXP[N×Y;[FrHHh×H[PNH×XPY]ZHkHhi×Y;[N×NHrHHik¹×
H×.PXXP[N×Y;[FrHHh×r]hFk
;Y×P[×HH[×WlhPFPiDO×F]DlZH[k× lPk×OHk×W;;h×€„„•×NH[]HZF¹× �H[× ;;[k;Y×Y;[FX;;hkH[× lPk×FH×€†H×H[×€‡H×HHlr
k][H[×FH×Y;[FrHHh´×FPH×q;[×OHk×kHNH[r]]hFPNH× ][[HqH[×F]]h×OHk×6]]YFiDOH×5HH[×Æ¶Ç×[;;h×HH[×e]iPkPH
kH[× rHikH[× q;[× OHk× 
YHXXP[XqHH[× Y]]ek¹× 5HhlPk× OHk× Nh]]kikH× FHHY× q;[× FH× .PXXP[N× Y;[FrHHh× Pi× qHhY]hH[
NHN;;[¹×�[ZPFFHYi×Pi×FH×Y;[FrHHh×]qHh×HH[×;Mik;[F×q;[×D;¹×„••Z×NHhHD][ikhlHHhF×;Yi×][FHhFHHY×q;[×FH
OHhP[hPDOkP[N×6P[kHhirPWXÊ"]ik¹×
H×.PXXP[N×Y;[FrHHh×Pi×kH×wPH[×P[×�]kkH[×[;CPW×OHk× ][[HqH[×Y;[Ni×FH×NhH[i
ZHk× 
lPkiY;[F¹× 
HO;YqH× FH× .PXXP[N× Y;[FrHHh´× Xl[[H[×rH× []N× ;[FHhH× Z]NHYPWXH× ]qHhCYPWMiHYH[× q;[
Y;[FrHhH[×P[×FH×6]]YFiH×C]iiH[×wPH[¹
�Hk×Pi×Z]NHYPWX×F;k×FH×.PXXP[N×Y;[FrHHh×qHhC][FH[×r;i×ZHk×HH[×hP[Nr;Y´×FPH×[l×FH×-lPkH[ClhNHhiDO;[i
r]hFk× NH[]HZF¹× �Hk× Pi× [PHk× FlPFHYPWX× r;k× FH× Ml[DkPH× q;[× FH× ]lFH× hP[Nr;Y× r;i¹× �]NHYPWX× OHHMk× Hh× HH[
Z]kkHX;ikHHY× ]M× lPkXPWXk]hH[× NHik;;[× CPW× HH[× F]]hN;[N× F]]h× FH× Y;[FrHHh¹× �h× Pi× NHH[× ]lFHhF]Z× q;[× FH
hP[Nr;Y×CHXH[F´×Z;;h×h][FH×;;hFH[×qHhikHhXP[NH[×r]hFH[×;YNHZHH[×CHiDO]lrF×kH×F;kHhH[×q;[×h][F×OHk
W;;h× €‚••× ]M× ]lFHh¹× 
H× hHik;[kH[× q;[× FH× hP[Nr;Y× YPNNH[× P[× FH× CllhkiDO;e× 6]]YF× YP[Xi× q;[× FH
NhH[i]qHhN;[N×]e×FH×6]]YFiHrHN¹

�]lkr;YYH[

Y;[FrHHh

�+�R�X�W�Z�D�O�O�H�Q�����O�D�Q�G�Z�H�U�H�Q���H�Q���V�F�K�D�Q�V�H�Q
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†ƒ

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�H[×O]lkÊ×]M×NhH[ir;Y×kliiH[×;Nh;hPiDOH×eHhDHYH[¹×
H×r;Y×Pi
[l× P[× NHChlPX× ;Yi× HH[× Mh;;P× r;[FHYe;F¹× �HlrH[× NHYHFH[
rHhFH[× FHhNHYPWXH× ]eNHO]]NFH× e;FH[× P[× FH× Fh;iiPNH
ClPkH[NHCPHFH[×NHChlPXk×]Z×Fh]NH×q]HkH[×kH×O]lFH[×kPWFH[i
FH×N;[N×[;;h×OHk×F]he¹

�H[×ikhlDkllh́ ×FPH×YPWXk×]e×HH[×]lFH×Y;[FrHHh́ ØP[×HH[×6]]YF½i
C]i× [;CPW× FH× .Y;NC]]ZrHN¹× 
H× krHH× ZHkHh× FPHeH× NhHeeHY
FlPFk×OPHh]e¹×�H[×;YkHh[;kPHqH´×ZP[FHh×ie;[[H[FH×qHhXY;hP[N
Pi´× F;k× FH× ikhlDkllh× ][FHhFHHY× q;[× HH[× NHNh;qH[× ]lF
;Mr;kHhP[NiitikHHZ×r;i¹


H×.PXXP[N×Y;[FrHHh×]e×FH×Y;[FiNhH[i×[;CPW×OHk× ][[HqH[
P[× �]kkH[¹× "]hieh][XHYPWX× Pi× FH× FPWX× O]NHh× H[× FH× NhHeeHY
FPHeHh× NHrHHik¹× �Hk× Pi× Z]NHYPWX× F;k× FH× .PXXP[N× Y;[FrHHh
CHO]]hFH× k]k× HH[× ikHYiHY× q;[× Y;[FrHhH[× Y;[Ni× FH× ]lFH
NhH[i×q;[×OHk×OHhk]NF]Z×�HYhH´×r;;hq;[×FH×ikhlDkllh×]e×FH
M]k]×OPHhC]qH[×Z]NHYPWX×]]X×FHHY×q;[×lPkZ;;XkH¹


H× -lPkH[ClhNHhiDO;[i× Æqh]HNHh× -lkNHhiDO;[i× NH[]HZFÇ
YPNk×Y;[Ni×FH×6]]YFiHrHN´×e;Y× ]e×FH×NhH[i×ZHk× 
lPkiY;[F¹
/]Hq;Y×]M×[PHkº



�5�D�E�D�W�W�H�Q�������$�D�U�G�Z�H�U�N�H�Q�������0�H�Q�V�H�Q

†„

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�5�D�E�D�W�W�H�Q

-;C;kkH[×P[×HH[×C]i×P[×FH×
HHh[P[XO]HX×kH×-;klZ¹×�[×hHNH[eHhP]FHi×Y]eH[×FH×h;C;kkH[×[]N×q]Y×ZHk×r;kHh¹


H×;Y×HHhFHh×NH[]HZFH×h;C;kkH[×wPW[×Y;[NrHhePNH×]eO]NP[NH[×FPH×NHYHNH[×wPW[×kliiH[×NhHeeHYi¹×
H×Nh][F
FPH×lPk×FH×NhHeeHYi×;MX]ZikPN×Pi´×r]hFk×NHChlPXk×]Z×OHk×h;C;k×ZHH×]e×kH×O]NH[¹×
HwH×ZHkO]FH×r]hFk×P[
FH× C]iC]lr× k]HNHe;ik× ]Z× Fh]NH× ikh]XH[× kH× qHhXhPWNH[× r;;h]e× C]ZH[× NHeY;[k× r]hFH[´× kHhrPWY× FH
NhHeeHYi×FPH[H[×kHh×][kr;kHhP[N¹×-;C;kkH[×wPW[×k]k×H[XHYH×ZHkHhi×ChHHF×H[×Xl[[H[×kPH[k;YYH[×ZHkHhi×Y;[N
wPW[´× Hh× YPNNH[× F;[× ]]X× ZHHik;Y× qHYH× NhHeeHYi× [;;ik× HYX;;h× P[× HH[× ]e× h;C;kkH[× ;;[NHYHNF× C]i¹× �[× OHk
6P[kHhirPWXiH× khHMk× ZH[× qHHY× C]iiH[× ;;[× FPH× ]e× FHwH× rPWwH× wPW[× ;;[NHYHNF´× ZHk× [;ZH× ]e× FH× Nh][FH[
FPhHDk×NHYHNH[×]e×FH×XHPYHHZ×H[×kHhkP;PhH×XYHP´×FPH×q;[×[;klhH×HH[×iYHDOkH×][kr;kHhP[N×OHCCH[¹×
H×h;C;kkH[
wPW[× qHHY;Y× []N× N]HF× wPDOkC;;h´× Z;;h× OHCCH[× F]]h× FH× lPkFh]NP[N× NHFlhH[FH× FH× Y;;kikH× W;hH[× Ol[× [lk
Nh]kH[FHHYi×qHhY]hH[¹



�:�L�Q�W�H�U�V�Z�L�M�N�V�H�����E�H�U�J�H�Q���������$�D�U�G�Z�H�U�N�H�Q�������0�H�Q�V�H�Q

†…

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�:�L�Q�W�H�U�V�Z�L�M�N�V�H�����E�H�U�J�H�Q��


H× krHH× M]k]½i× k][H[× lPkwPDOkH[× q;[;M× FH× 6P[kHhirPWXiH× ¼CHhNH[¼¹× 
H× O]]NkH× q;[× FH× ¼CHhNH[¼× CHFh;;Nk
„ƒZ×ã �*¹× 
H×CHhNH[×wPW[×F;;hZHH× iYHDOki×ƒZ×O]NHh×F;[×OHk×O]]NikH×[;kllhYPWXH×el[k×P[×FH×NHZHH[kH
6P[kHhirPWX×]e×FH×�lYqHhOHPFH×P[×½k×6]]YF¹

/rHH× q]]hZ;YPNH× kHhkP;PhH
XYHPNh]HqHi× NHYHNH[× kliiH[× FH
 ‚€‡×Æ�PikHhrHNÇ×H[×5hHHO]hikrHN
wPW[× ;Yi× qlPY[Piik]hkeY;;ki× NHChlPXk
H[× ikHXH[× [l× w]½[× ••× ZHkHh× C]qH[
OHk× Z;;PqHYF× lPk¹× 
H
qlPY[Piik]hkeY;;kiH[× wPW[× q]YYHFPN
;MNHFHXk× H[× CHNh]HPF× ZHk× HH[
NHq;hPHHhFH× Y;NH× H[× O]NH
qHNHk;kPH¹× "e× FH× ¼CHhNH[¼× Pi× HH[
�/
Êh]lkH× lPkNHwHk× H[× FH× eYHX
YHH[k× wPDO× N]HF× q]]h× HH[
r;[FHYP[N× ZHk× lPkwPDOkH[¹× 
H
q]]hZ;YPNH× XYHPNh]HqHi× wPW[
lPkNHNh;qH[× ]e× HH[× ]lFH× O]]NkH
q;[× kHhkP;PhH× XYHP× Æk]k× ƒ•Z× ã �*Ç´
CHFHXk×ZHk×HH[×k]k×•Z¹×FPXXH×Y;;N
q;[× Xr;hk;PhH× XHPYHHZ;MwHkkP[NH[¹Ø �;[NhH[wH[F× ;;[× FH× ¼CHhNH[¼× CHqP[FH[× wPDO× []N× HH[× ;;[k;Y× Nh]kH× H[
XYHP[H×Nh]HqHi×P[×FH×kHhkP;PhH×XYHP´×]¹;¹×FH×Nh]HqHi×¼
H×5YPWk¼×H[×¼/H×.PHeH¼´×FPH×CHO;YqH×¼
H×5YPWk¼×P[ZPFFHYi
wPW[×q]YNHY]eH[×ZHk×r;kHh¹Ø
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�2�X�G�H���V�S�R�R�U�E�D�Q�H�Q

H×]lFH×ie]]hC;[H[×[;;h×
]DO]Yk×H[×
]hXH[×wPW[×wHHh×Z;hX;[k×P[×OHk×6P[kHhirPWXiH×Y;[FiDO;e×;;[rHwPN¹
�H[i× r;i× 6P[kHhirPWX× OHk×  HFHhY;[FiH× X[]]eel[k× q;[× N]HFHhH[qHhq]Hh× eHh× ie]]h× q;[× H[× [;;h× OHk
-lOhNHCPHF¹× "Z× OHk× N]YqH[FH× hHYPKM× P[× OHk× Y;[FiDO;e× kH× [PqHYYHhH[× H[× ]qHhikh]ZP[NH[× kH× q]]hX]ZH[´
YPNNH[× FH× ie]]hC;[H[× ]e× HH[× i]Zi× ZHkHhi× O]]N× k;YlF¹× 
H× 
]hXH[iH× C;;[× r;i× P[× NHChlPX× q;[× €‡‡•× k]k
€ˆ†ˆ×H[×Pi× [l×HPNH[F]Z×q;[× �HYFHhiDO×�;[FiDO;e×ð× �; ikHHYH[¹× 
PW×OHk× ][[HqH[×wPW[×FH×ie]]hh;PYi× ]qHh
HH[×;Mik;[F×q;[×H[XHYH×O][FHhFH[×ZHkHhi× ;DOkHhNHCYHqH[¹× 
H×
]DO]YkiH×C;;[× r;i×q;[×€‡‡•×k]k×€ˆ‚€×P[
NHChlPX× q]]h× N]HFHhH[qHhq]Hh¹× 
H× "lFH× 
]DO]YkiHC;;[× Pi× P[ZPFFHYi× HH[× Z]]PH´× XPY]ZHkHhi× Y;[NH´× ZHk
Mh;;PH×C]ZH[×]Zw]]ZFH´×w;[FrHN×NHr]hFH[´×FPH×Nh]kH[FHHYi×P[×FH×CllhkiDO;e×6]]YF×YPNk×H[×qY;X×q]]h
FH× NhH[i× ZHk× 
lPkiY;[F× HP[FPNk¹× 
HPFH× ]lFH× ie]]hC;[H[× q]hZH[× [l× r;;hFHq]YYH× HYHZH[kH[× P[× OHk
DlYkllhY;[FiDO;e×q;[×6P[kHhirPWX¹


H× ZHk× C]ZH[× ]Zw]]ZFH× "lFH× 
]DO]YkiHC;;[´× FPH× q;[
6P[kHhirPWX× k]k× qY;XCPW× FH× Y;[FiNhH[i× k]HN;[XHYPWX×Pi× q]]h
qHhXHHh¹

�Hk×  ][[HqH[× P[× �]kkH[× ÆhHDOki× ]e× FH× M]k]Ç¹× 
H× ]lFH
ie]]hh;PYi×q;[×FH×
]hXH[iH×C;;[×YPNNH[×]e×HH[×k;YlF×H[×wPW[
]qHh× HH[× ;Mik;[F× q;[× H[PNH× O][FHhFH[× ZHkHhi× k]k× FH
Y;[FiNhH[i×CYPWqH[×YPNNH[¹



�*�H�R�O�R�J�L�V�F�K�H���N�D�D�U�W�������.�D�D�U�W�H�Q

†‡

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


H×NH]Y]NPiDOH×X;;hk×q;[×OHk×NHCPHF×h][F×6P[kHhirPWX×Y;;k×wPH[×r;;h×FH×]lFH×Y;NH[×k]k×FPDOk×][FHh×OHk
Z;;PqHYF× YPNNH[¹× 
PW[;× ;YkPWF× wPW[× FH× ]lFH× Y;NH[× ;MNHFHXk× F]]h× HH[× hHY;kPHM× Fl[[H× Y;;N× q;[× Xr;hk;PhH
]]hieh][N´×CHik;;[FH× lPk×OlZli´×FHXw;[F´×qHH[×H[¿]M ×XHPYHHZ×Æ[PHk× ;;[NHNHqH[× ]e×FH×X;;hkÇ¹× 
;;hF]]h
wPW[×FH×]lFH×Y;NH[×;YYHH[×kH×wPH[×P[×Nh]HqHi´×CHHXCHFFP[NH[×H[×iY]kH[¹×
H×X;;hk×PYYlikhHHhk×N]HF×r;;h]Z
OHk× 6P[kHhirPWXiH× HH[× NH]Y]NPiDOH× Z]w;THX× qY]Hh× r]hFk× NH[]HZF¹× 
H× XYHlhH[× YPDOk× NhPWi× Æ�P]DHH[Ç× H[
F][XHhFHh× NhPWi× Æ"YPN]DHH[Ç× NHqH[× FH× kHhkP;PhH× Y;NH[× rHHh´× FH× MHYYHhH× XYHlhH[× k][H[× FH× Y;NH[× lPk× FH
ZHi]w]TiDOH×�hPWk×ÆNHHYÇ´×�lh;×ÆCY;lrÇ×H[×/hP;i×Æh]]FÇ×eHhP]FHi¹×6H×Xl[[H[×wPH[×F;k×P[×Nh]kH×YPW[H[×q;[×]]ik
[;;h× rHik× FH× Y;NH[× ;;[× FH× ]eeHhqY;XkH× W][NHh× r]hFH[¹× �HCPHFH[´× FPH× [PHk× P[NHXYHlhF× wPW[´× wPW[
][q]YF]H[FH× CHZ][ikHhF´× ]M× CHFHXk× F]]h× HH[× FPXXH× Y;;N× q;[× Xr;hk;PhH× ;MwHkkP[NH[× Æq]]h;Y× P[× FH
iZHYkr;kHhF;YH[Ç´×]M×q;YYH[×ClPkH[×FH×hHNP]×6P[kHhirPWX¹×
H×X;;hk×Pi×;MNHYHPF×q;[×FH×qHHY×NHFHk;PYYHHhFHhH
NH]Y]NPiDOH× X;;hk× ]eNH[]ZH[× P[× FH× ¼
]FHZXl[FPNÊNH]Y]NPiDOH× P[qH[k;hPi;kPH× q;[× FH× NHZHH[kH
6P[kHhirPWX¼´×�YkHhh;´×�¹×q;[×FH[×
]iDO×H[×�¹×
h]lrHh´×•••ˆ¹

�;;hkH[
�*�H�R�O�R�J�L�V�F�K�H���N�D�D�U�W
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�/�D�Q�G�V�F�K�D�S�V�H�O�H�P�H�Q�W�H�Q
�H[Ø;;[k;Y×q;[×FH×CHiDOhHqH[×Y;[FiDO;eiHYHZH[kH[ØwPW[×P[×OPYYiO;FHÊ×H[×O]]NkHX;;hkH[×q;[×OHk×NHCPHF
h][F]Z×6P[kHhirPWX×rHHhNHNHqH[¹× 
H×X;;hkH[×Xl[[H[× [;kllhYPWX×[PHk×D]ZeYHHk×wPW[¹×"Z×OHk×]qHhwPDOkHYPWX
kH×O]lFH[´×OHC×PX×XHlwHi×Z]HkH[×Z;XH[¹×
H×X;;hkH[×OHYeH[×ZHk×[;ZH×]Z×FH×NH]Y]NPiDOH×eh]DHiiH[×P[
OHk×�r;hk;Ph×CHkHh×kH×CHNhPWeH[¹Ø


H×O]]NkH×X;;hk×]e×FH×q]YNH[FH×e;NP[;×k]][k³

€¹×hHYPDkH[×q;[×ehHÊNY;DP;;Y×hHYPKM×ZHk×HH[×O]]N×NHYHNH[×kHhkP;PhH×][FHhNh][F´

•¹×]lFH×qHhY;kH[×CHHXF;YH[×lPkNHiYHeH[×P[×FH×kHhkP;PhH×Y;NH[´×Z;;h×[PHk×wPDOkC;;h×P[×FH×OlPFPNH×k]e]Nh;{H
ÆCY;lrH×ikPeeHYYPW[H[Ç´

‚¹×OlPFPNH×CHHXF;YH[×Æ][][FHhCh]XH[×CY;lrÇ´Ø

ƒ¹×Y;[NHhH×FHXw;[FlP[H[× ]M×ÊhlNNH[×ÆrPkkH× ikPeeHYYPW[H[Ç× lPk×FH×Y;;kikH×6HPDOiHYPH[ÊPWikPWF´×FPH×qHHY;Y×F]]h
FH×ZH[i×P[×C]YYH×;XXHhi×ÆHiiH[Ç×wPW[×qHh;[FHhF´

„¹×FH×h;[F×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l´×r;;hq;[ ×OHk×hHYPKM×Pi×NH;DDH[klHHhF×F]]h×FH×kHhh;iC]lr×q;[
FH×]HhÊ-PW[×NHFlhH[FH×HH[×FHHY×q;[×FH×�r;hk;Ph×eHhP]FH

…¹×FH×Y]]e×q;[×OHk×.;;YPH[ÊPWikPWF×iZHYkr;kHhF;Y

/PWFH[i× FH× X]lFH× 6HPDOiHYPH[× kPWF× Y;N× kH[× []]hFH[× H[× ]]ikH[× q;[×  HFHhY;[F× Y;[FPWi¹×  HFHhY;[F× YHHX
FHikPWFi× ]e× HH[× k]H[Fh;× ZHk× kH× rHP[PN× qHNHk;kPH× ]Z×C]FHZFHHYkWHi× q;ik× kH× O]lFH[¹× 
H×  ]]hFwHH× r;i
Nh]kH[FHHYi×Fh]]NNHq;YYH[×F]]h×FH×Y;NHhH×r;kHhiePHNHY×H[×qHh;[FHhF×P[×HH[×w;[FwHH´×w]×]]X×HH[×Nh]]k
FHHY× q;[× OHk× ikh]]ZNHCPHF× q;[× FH× ]HhÊ-PW[´× r;;hP[× w;[Fik]hZH[× X][FH[× ][kik;;[¹× 
H× ]qHhrHNH[F
rHikH[rP[F×q]hZFH×0Êq]hZPNH×FlP[H[×Æ]]X×rHY×e;h;C]]YFlP[H[×NH[]HZFÇ´×FPH×]]X×P[×OHk×6P[kHhirPWXiH´
ZHk× [;ZH× ]e× O]]NkHX;;hkH[´× []N× H[PNiwP[i× OHhXH[C;;h× wPW[¹Ø 
H× qHYH× XYHP[HhH× w;[FX]eWHi´× q;;X
II[Z;[iHiiH[×NHr]hFH[´×wPW[×[PHk×;;[NHNHqH[×]e×FH×OPHh][FHh×;MNHCHHYFH×X;;hkH[¹

 ;;h× OHk× wlPFH[× H[× ]]ikH[× k]H× Y]eH[× FH× kHhkP;PhH× H[× ZHi]w]TiDOH× Y;NH[× H[× OHk× Z;;PqHYF× ]e× [;;h× „•Z
ã �*³×OHk×¼6]]YFi×eY;kH;l¼×H[×¼-;klZi×eY;kH;l¼¹×�YHlhH[qHhY]]e×q;[×Y;;N×[;;h×O]]N³×
Y;lrÊNh]H[ÊNHHYÊ
h]]F¹×
h][×q;[×O]]NkHX;;hk³×Okkei³¿¿;O[¹;hDNPi][YP[H¹[Y¿;O[qPHrHh×ZHk×Ft[;ZPiDOH×XYHlhrHHhN;qH¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

•¹× 
H× Nh]H[H× DPhXHYi× wPW[× HH[× ;;[k;Y× hHYPDkH[× q;[× ehHÊNY;DP;YH× OHlqHYi´× FPH× rHYYPDOk× ;Y× P[× OHk× *YP]DHH[
O]]NkHi×q]hZFH[×P[×OHk×Y;[FiDO;e¹

‚¹× ×ikPeeHYYPW[H[×NHqH[×iDOHZ;kPiDO×FH×]lFH×CHHXF;YH[×rHHh×Æi]Zi×CH[lk×F]]h×FH×CHXH[×q;[×[lÇ¹

H×]lFH×CHHXY]eH[×YPHeH[×ZHHik;Y×q;[×]]ik×[;;h×rHik×ÆO]]N×[;;h×Y;;NÇ¹×"eq;YYH[F×wPW[×FH×qHYH×F;YH[×]e
FH×rHikh;[F×q;[×OHk×"]ikÊ HFHhY;[Fi×eY;kH;l¹× 
Pk×wPW[×wN[¹×Hh]iPHF;YH[×Æ]]X×rHY×Fh]]NF;YH[×NH[]HZFÇ´
FPH×][kik][FH[×P[×FH×6HPDOiHYPH[×PWikPWF×k]H[×FH×C]FHZ×CHqh]hH[×r;i×H[×hHNH[Ê×H[×iZHYkr;kHh×[PHk×P[×FH
C]FHZ× X][× rHNw;XXH[¹× �Hk× ]qHhk]YYPNH× r;kHh× q]YNFH× HH[× Y]]e× [;;h× OHk× Y;;NikH× el[k× H[× iYHHe× iZ;YYH
F;YH[× lPk× P[× FH× h;[FH[× q;[× FH× O]NHhH× eY;kH;li¹× 
H× ]]ikh;[F× q;[× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l× OHHMk
OPHhF]]h× HH[× N]YqH[F× X;h;XkHh× NHXhHNH[´× F;k× ZHhXC;;h× Pi× ]e× FH×  ‚€‚× kliiH[× �;YkH[× H[× �PDOkH[q]]hFH¹
�h]iPHF;YH[×wPW[×]]X×;;[rHwPN×;;[×FH×h;[FH[×q;[×;[FHhH×O]NHhH×FHYH[×q;[×FH×k]e]Nh;{H¹


Y;lrH

ƒ¹× "[][FHhCh]XH[× × YPW[H[³× .ZHYkr;kHhF;YH[× lPk× FH× .;;YPH[× PWikPWF´× [l× NHqlYF× ZHk× kPH[k;YYH[× ZHkHhi
FPXXH×iHFPZH[kY;NH[¹

CY;lrH

„¹× × ikPeeHYYPW[H[³× �H[× ;;[k;Y× ÆZ;;h× Y;[N× [PHk× ;YYHÇ× C]YYH× HiiH[× Pi× F;;hZHH× ;;[NHNHqH[¹× "[FHh× FH
C]YYH×HiiH[×YPNNH[×FHXw;[FhlNNH[×H[×FHXw;[FX]eWHi× ]eNHr;;PF×kPWFH[i×FH×6HPDOiHYPH[×PWikPWF¹× 
H×C]YYH
HiiH[× q]hZH[× hHDOkO]HXPNH´× iZ;YYH× Y;[NrHhePNH× ]M× O]H{WwHhq]hZPNH× ikhlDklhH[× H[× wPW[× wHHh× N]HF
OHhXH[C;;h× ]e× FH× OPYYiO;FH× X;;hk¹× 
H× C]YYH× HiiH[× YPNNH[× w]rHY× ]e× FH× Y;NHhH× ;Yi× O]NHhH× FHYH[× q;[× FH
k]e]Nh;{H¹×
H×Y;[NrHhePNH×HiiH[×wPW[×FPXrPWYi×][kik;;[×]e×w;[FFlP[H[×P[×]lFH×CHHXF;YH[×Æw];Yi×Y;[Ni×FH
-]krHNÇ¹×
H×O]H{WwHhq]hZH[×wPW[×qHhZ]HFHYPWX×][kik;;[×F]]h×rHikH[rP[FH[´×FPH×w;[FqHhiklPqP[NH[×]e×FH
O]NHhH× Nh][F× qHh]]hw;;XkH[¹× 
H× C]YYH× HiiH[× CHqP[FH[× wPDO× q]]h[;ZHYPWX× P[× OHk× iZHYkr;kHhF;Y× H[× kH[
]]ikH[×OPHhq;[¹×6HYYPDOk×Pi×OHk×][FHh×FH×C]YYH×HiiH[×YPNNH[FH×FHXw;[F×;MX]ZikPN×lPk×FH×CHFFP[NH[×q;[×FH
iZHYkr;kHhF;YH[×kPWFH[i×eHhP]FHi×q;[×Fh]]Nq;Y¹

"h;[WH

�H[×;;[k;Y×Y;[FiDO;eiikhlDklhH[×Pi×;Yi×q]YNk×;;[NHNHqH[³

€¹× 
H× Nh]H[HØ ikhHHeWHiYPW[× NHHMk× FH× h;[F× q;[× OHk× "]ik×  HFHhY;[Fi× eY;kH;l× ;;[´× FPH× i;ZH[q;Yk× ZHk× HH[
kHhh;i×q;[×FH×]HhÊ-PW[¹


H× Ø ¼OPYYiO;FH¼× X;;hk× ÆCh][³× ;O[¹[YÇ× ]e× FH× q]YNH[FH× e;NP[;× Pi× i;ZH[NHikHYF× F]]h× Z¹C¹q¹× HH[
D]ZelkHheh]Nh;ZZ;×qPhklHHY×YPDOk×q;[lPk×HH[×O]HX×]e×NHFPNPk;YPiHHhFH×O]]NkHF;k;×kH×Y;kH[×iDOPW[H[¹×
]]h
FH×;YFli×qHhXhHNH[×qPhklHYH×iDO;FlrrHhXP[N×r]hFH[×qHhiDOPYYH[×P[×FH×k]e]Nh;{H×NH;DDH[klHHhF×H[×r]hFk
;Yi× OHk× r;hH× HH[× wr;hkrPk× ‚
× CHHYF× NHNH[HhHHhF¹× �[×OHk× 6P[kHhirPWXiH× wPW[× FH× O]]NkH× qHhiDOPYYH[× kH[
O]]NikH×‚•×ZHkHh×ÆrHikHYPWX×q;[×FH×"]ikÊ HFHhY;[FiH×eY;kH;l×h;[F×••Z×ã �*´×H[×]e×OHk×6]]YFi×eY;kH;l
„•Z×ã �*Ç´×k]DO×YPWXk×OHk×kHhhHP[×]e×FH×OPYYiO;FH×X;;hk×|P[X×NH;DDPFH[kHHhF¹×
H×OPYYiO;FH×X;;hk×Y;;k×N]HF
wPH[× O]H× FH× ]lFH× ehHÊNY;DP;YH× k]e]Nh;{H× []N× F]]hiDOHZHhk× P[× OHk× OlPFPNH× Y;[FiDO;e× q;[× 6P[kHhirPWX´
O]HrHY×FH×ZHHikH×k]e]Nh;{iDOH×XH[ZHhXH[×NHhHY;kHHhF×wPW[×;;[×FH×krHH×W][NikH×PWikPWFH[¹



�/�D�Q�G�V�F�K�D�S�V�H�O�H�P�H�Q�W�H�Q�������.�D�D�U�W�H�Q

‡•

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�PYYiO;FH×X;;hkH[×q]hZH[×HH[×wHHh×[lkkPNH×][FHhikHl[P[N×CPW×OHk×X;hkHhH[×q;[×NH]Y]NPiDOH×ikhlDklhH[¹
6H× wPH[× OHk× "]ikÊ HFHhY;[Fi× eY;kH;l× ÆhHDOki× q;[× FH×Nh]H[H× ikPeeHYYPW[Ç× F]]hi[HFH[× F]]h× F;YH[
ÆqHHY;Y× P[ZPFFHYi× [PHk× ZHHh× r;kHhq]HhH[FÇ¹× 
H× XYHP[HhH× FHXw;[FFlP[H[¿HiFHXXH[× OHCCH[× HH[× q]hZ
H[PNiwP[i× NHYPWXH[F× ]e× ¼r]hikWHi½´× kHhrPWY× P[× OHk× iZHYkr;kHhF;Y× qHHY× Nh]kHhH× H[× Y;[NNHhHXkH
FHXw;[FFlP[H[¿HiFHXXH[× ;;[rHwPN× wPW[´× w];Yi× CPWq]]hCHHYF× FH× �]hYHiH× Hi¹×  HZH[× rH× FH× kPWF× ]Z× FH
X;;hk×kH×CHXPWXH[´×F;[×wPH[× rH× ikHHFi×ZHHh× ikhlDklhH[´×FPH× i;ZH[O;[NH[×ZHk×FHXw;[FFlP[H[´×F;YH[
H[×]lFH×O]]NkHi¹×-lPZ×€••¹•••×W;;h×NHYHFH[´×w]lFH[×rH×q;[;M×OHk×�h]]kH×5HYF×HH[×F;Y×q;[×ZP[ikH[i
€••Z×FPHe×OHCCH[×NHwPH[´×r;;hF]]h×HH[×|P[XH×hPqPHh×YPHe¹×�Hk×Y;[FiDO;e×r;i×FHikPWFi×X;;Y×H[×k;ZHYPWX
NH;DDPFH[kHHhF³× CHkHh× F;[× FH× O]]NkHX;;hk× NHHMk× FH× OPYYiO;FH× X;;hk× HH[× P[FhlX× q;[× FH× k]H[Z;YPNH
k]eNh;{H´× r;;hCPW× rH× rHY× FH× FHXw;[FFlP[H[¿HiFHXXH[×Z]HkH[× rHNFH[XH[´× ]ZF;k× FPH× Y;kHh× wPW[
][kik;;[¹



�)�L�H�W�V�U�R�X�W�H�V�������.�D�D�U�W�H�Q

‡‚

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

5]]h× NHChlPX× P[× [;qPN;kPH× itikHZH[´× X;[× OHk
�*7× CHik;[F× q;[× FH× {Hkih]lkH× ¼6P[kHhirPWX
�Hi]w]TDlZ¼× × r]hFH[× NHF]r[Y];F¹× 
H
h]lkH× Pi× NHelCYPDHHhF× ;Yi× ¼�PHkih]lkH
6P[kHhirPWX×�Hi]w]TDlZ¼×P[×FH×�]Z]]k×;ee¹

OPHh

€× ×•× ×‚×
×ƒ× „×

…× ×†× ×‡×
× ˆ× ×€•×

Ø €€Ø × €•×
×€‚×

.PCHYD]×Nh]HqH×Ø¿×/hP;i×Ê×�liDOHYX;YX .k;hP[NelkkH[×¿×/hP;i×Ê×�liDOHYX;YX 
hlN×]qHh×FH×6PYYP[XCHHX×¿
/hP;i×Ê×�liDOHYX;YX -]krHN×¿×�r;hk;Ph×w;[FhlN×H[×C]YYH×Hi 
hlN×]qHh×-;klZiH×CHHX×¿×�lh;×Ê×�P;i×XYHP

�hH[iikHH[×Øq;[×
H[kOHPZHh×w;[FikHH[×¿×�hPWk 
hlN×]qHh×-;klZiH×
HHX×¿×�lh;×�P;i×XYHP -]FH×;XXHhi×¿
/hP;i×Ê× 
][kw;[FikHH[ /]][H[ChlN× ]qHh× 
]qH[× .YP[NH×¿ × �hPWk×NhP[F �iP[XrHN×¿× �r;hk;Ph×w;[FhlN×H[
C]YYH× Hi 
hlN× 
HZHhiCHHX× ¿× �hPWk× Ê× �H[]Z;[PH[× X;YXikHH[ 
]qH[× .YP[NH× ¿× �hPWk× Ê× �YCPH[× ]M× �ekPH[
w;[FikHH[ 
HXHhP[NCHHX×¿×�hPWk×Ê×�YCPH[×]M×�ekPH[×w;[FikHH[

�)�L�H�W�V�U�R�X�W�H�V

H× × ik;hk× CPW× FH× .PCHYD]ÊNh]HqH´× Pi× •„× XPY]ZHkHh× Y;[N× H[× qHhCP[Fk
CHwPH[ir;;hFPNOHFH[´× FPH× kH× Z;XH[× OHCCH[× ZHk× OHk× �Hi]w]TDlZ× Hh;¹× 
H× h]lkH× N;;k× ]]X× Y;[Ni× HH[
krHHk;Y×q]]hZ;YPNH×w;[FhlNNH[× lPk×FH× �r;hk;Ph×eHhP]FH¹× �[×HH[× ;;[k;Y×NHq;YYH[×w;Y×HH[×X]hkH×r;[FHYP[N
Z]HkH[× r]hFH[× NHZ;;Xk× ]Z× FH× CHwPH[ir;;hFPNOHPF× kH× CHXPWXH[¹× 
H× X[]eeH[× OPHh][FHh× CHq;kkH[× YP[Xi
[;;h×FH×CHiDOhPWqP[NH[×P[×FH×e;NP[;×¼NH]Y]NPH¼¹

¼�Hi]w]TiDOH¼× {Hkih]lkH



�)�L�H�W�V�U�R�X�W�H�V�������.�D�D�U�W�H�Q

‡ƒ

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

€¿�× 555× 6P[kHhirPWX× ¿× 5hPWOHPFie;hX× •× × ‚×
× ƒ× × „× �k;YP;;[iH× ZHhH[× ¿× /HhkP;PhH× XYHP× YHHZelkkH[× …

×†× ×‡× ×ˆ×�]]NikH×el[k×ã„•Z
 �*×¿×/HhkP;Ph×€•× ×€€×"lF×C]i×CPW×-]HhFP[XO]M×H[×O]lkr;YYH[×€•×Ø"eY]eH[FH×rHN
[;×ChlN×Ø]qHh×
;ZCHHX×¿×/HhkP;Ph×€‚× ×¿×/HhkP;PhH×XYHP×€ƒ¿�× ×€„¿


× €…×
×€†¿�×Ø


]qH[× .YP[NH× ¿× /HhkP;PhH× XYHP 
hHlX× CPW× 
lhY]iHrHN× ¿× /HhkP;Ph× H[
�r;hk;Ph �iP[XrHN× ¿× �r;hk;Ph× w;[FhlN× H[× C]YYH× Hi
 ][[HqH[×¿×/HhkP;PhH×XYHP×YHHZelk .PXXP[N×Y;[FrHHh 6]]YFiDOH×5HH[×¿×�r;hk;Ph

�lYqHhOHPFH×eh]FlDkPHC]i
5HYF]qH[×6P[XHYikHNNH -lPkH[ClhNHhiDO;[i

�;[FN]HF× �]kZ;[i× ¿× /HhkP;Ph× M]iiPHYH[× H[× �r;hk;Ph× wrHhMikH[H[ 
HXH[FHYYH× ¿× �r;hk;Ph× Y;;NkH× H[
CHHXF;Y �YHPNh]HqH×¼
H×5YPWk¼×¿×/HhkP;PhH×XYHP×q]]h×C;XikH[H[×M;ChPD;NH

5]]h×NHChlPX×P[× [;qPN;kPH
itikHZH[´× X;[× OHk× �*7
CHik;[F× q;[
C]qH[ik;;[FH× {Hkih]lkH
¼/HhkP;Ph× H[× �r;hk;Ph
�PHkih]lkH× �¼× × r]hFH[
NHF]r[Y];F¹× 
H× h]lkH× Pi
NHelCYPDHHhF× ;Yi
¼�PHkih]lkH× 6P[kHhirPWX
/HhkP;Ph× H[× �r;hk;Ph× �¼× P[
FH×�]Z]]k×;ee¹

OPHh


H× ×OHHMk×;Yi× ik;hkel[k×OHk×555×NHC]lr×Æ]lFH×h;;FiOlPiÇ×P[×6P[kHhirPWX
H[×Pi×‚…×XPY]ZHkHh×Y;[N¹×
H×h]lkH×qHhCP[Fk×HH[×;;[k;Y×CHwPH[ir;;hFPNOHFH[´×FPH×kH×Z;XH[×OHCCH[×ZHk×FH
/HhkP;Ph× H[× �r;hk;Ph× eHhP]FHi´× w]rHY× ;Yi× H[XHYH× P[NhHeH[× F]]h× FH× ZH[i× P[× OHk× Y;[FiDO;e¹× 
H× h]lkH× N;;k
Y;[Ni×HH[×;;[k;Y×Z]]PH×[;kllhNHCPHFH[´×FPH×HH[×r;[FHYP[N×r;;hF×wPW[´×w];Yi×OHk×6]]YFiDOH×5HH[×H[×FH

HXH[FHYYH¹×
PW×el[k×ƒ×h;;Xk×FHwHØ{Hkih]lkH×el[k×€•×q;[×FH×¼ZHi]w]TiDOH¼×h]lkH¹

¼/HhkP;Ph×H[×�r;hk;Ph¼×{Hkih]lkH×�



�)�L�H�W�V�U�R�X�W�H�V�������.�D�D�U�W�H�Q

‡„

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

5]]h× NHChlPX× P[× [;qPN;kPH
itikHZH[´× X;[× OHk× �*7
CHik;[F× q;[
C]qH[ik;;[FH× {Hkih]lkH
¼/HhkP;Ph× H[× �r;hk;Ph
�PHkih]lkH× ��¼× × r]hFH[
NHF]r[Y];F¹× 
H× h]lkH× Pi
NHelCYPDHHhF× ;Yi
¼�PHkih]lkH× 6P[kHhirPWX
/HhkP;Ph× H[× �r;hk;Ph× ��¼× P[
FH×�]Z]]k×;ee¹

OPHh

€¿�× 555× 6P[kHhirPWX× ¿× /H[k]][ikHYYP[N× •× ‚
×ƒ× ×„×

× …× × †×
× ‡× × ˆ×

�PYNHY]× ¿× �r;hk;Ph× Ê× :;[FrP[[P[N× P[× iZHYkr;kHhF;Y×
5;YXH[PHhiClYk×¿×�HPYHHZ×]e×kHhkP;PhH×O]]NkH 
HPWHhiFPHX×¿×�r;hk;Ph×Ê×Ø.ZHYkr;kHhF;Y *;[O]Hi×¿×"lFH
Fh]]NiDOllh× k¹C¹q¹× kHhkP;hH× XYHP "]ikH[F]heHhFPHX× ¿×�r;hk;Ph× Ê× .ZHYkr;kHhF;Y -]ZZHYNHCHhNkH× ¿
�r;hk;Ph× FHXw;[F¿r]HikH× Nh][F �]hH[ClhNHhqHH[× Ø ¿× �r; hk;Ph �hC]hHklZ× H[× 6;kHhrP[[P[N× P[
iZHYkr;kHhF;Y


H× ×OHHMk×;Yi×ik;hkel[k×OHk×555×NHC]lr×Æ]lFH×h;;FiOlPiÇ×P[×6P[kHhirPWX
H[×Pi×‚‚×XPY]ZHkHh×Y;[N¹×
H×h]lkH×qHhCP[Fk×HH[×;;[k;Y×CHwPH[ir;;hFPNOHFH[´×FPH×kH×Z;XH[×OHCCH[×ZHk×FH
/HhkP;Ph× H[× �r;hk;Ph× eHhP]FHi´× w]rHY× ;Yi× H[XHYH× P[NhHeH[× F]]h× FH× ZH[i× P[× OHk× Y;[FiDO;e¹× 
H× h]lkH× N;;k
Y;[Ni× HH[× ;;[k;Y× Z]]PH× [;kllhNHCPHFH[´× FPH× HH[× r;[FHYP[N× r;;hF× wPW[´× w];Yi× OHk×  ]k;hPiC]i´
-]ZZHYNHCHhNkH×H[×�]hH[ClhNHhqHH[¹Ø

¼/HhkP;Ph×H[×�r;hk;Ph¼×{Hkih]lkH×��



�0�H�H�U���Z�H�W�H�Q

‡…

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�HHh¸rHkH[
�Hk×O]]MFklX×¼�HHh×rHkH[¼×NHHMk×Hskh;×k]HYPDOkP[N×]e×OHk×O]]MFiklX×NH]Y]NPH¹


H×¼ ¼´× CHNP[[H[FH× q;[;M× FH× q]]h× 6P[kHhirPWX× w]× hHYHq;[kH× /hP;i× eHhP]FH´× k]][k× HH[
]qHhwPDOk×q;[×FH×]lFHhF]Z×H[×;;[rHwPNOHPF×q;[×FH×NH]Y]NPiDOH×NHikHH[kH[×P[×FH×6P[kHhirPWXiH×C]FHZ¹

NH]Y]NPiDOH×kPWFiDO;;Y

�Hk× O]]MFiklX× ¼ ¼× k]][k× HH[× q]]hCHHYF× q;[× HH[× ¼NHikHH[kH[X]Y]Z¼× w];Yi× ;;[NHkh]xH[× P[× HH[
e;hkPDlYPHhH×€‡Z×FPHeH×r;kHhC]hP[N¹×:][FHh×FH×qHhw;ZHYFH×NHNHqH[i×q;[×e;hkPDlYPHhH×r;kHhC]hP[NH[×w]l
OHk× [PHk× Z]NHYPWX× wPW[× NHrHHik× HH[× NHFHk;PYYHHhF× CHHYF× q;[× FH× 6P[kHhirPWXiH× ][FHhNh][F× kH× qHhXhPWNH[´
OHkNHH[× q]]h× HH[× Nh]]k× FHHY× FH× qHhFPH[ikH× q;[× �;;hkH[× q;[× FH[× 
]iDO× Pi× NHrHHik¹× 5;[× wPW[× O;[F× wPW[
H[XHYH× CHY;[NhPWXH× rHkH[iDO;eeHYPWXH× ;hkPXHYH[× ]qHh× FH× 6P[kHhirPWXiH× ][FHhNh][F× H[
][kik;;[iNHiDOPHFH[Pi×qHhiDOH[H[¹

C]]helkkH[

"e× FHwHYMFH× e;NP[;× r]hFk× FH× ¼NHikHH[kH[X]Y]Z¼× q;[× FH×  ��× C]hP[N× 6P[kHhirPWXÊ€× rHHhNHNHqH[´× FPH
hHPXkH×k]k×HH[×FPHekH×q;[×„•€•Z¹


H× e;NP[;½i× ]qHh× ¼ ¼× CHiDOhPWqH[× FH× 6P[kHhirPWXiH× ¼ ¼× H[× ZHHik× q]]hX]ZH[FH
¼ ¼×P[×H[PN×FHk;PY¹×
H×q;hP;kPH×P[×wrHhMikH[H[×P[×6P[kHhirPWX×Pi×Nh]]k×H[×FH×eY;;kiHPNH[×ikH[H[×wPW[
l[PHX×P[× HFHhY;[F¹×
HwH×e;NP[;½i×;FhHiiHhH[×ZHk×[;ZH×ZPW[×P[kHhHiiHNHCPHF¹

NHikHH[kH eY;;kiHPNH[
wrHhMikH[H[


H× e;NP[;½i× ]qHh× ¼ ¼× ;FhHiiHhH[× FH× hHY;kPHi× kliiH[× FH× Nh]]kiDO;YPNH× kHXk][PiDOH
Xh;DOkH[qHYFH[×H[×C]FHZCHrHNP[NH[×P[×FH×6P[kHhirPWXiH×][FHhNh][F¹

C]FHZCHrHNP[NH[


H×e;NP[;×¼ ¼×N;;k×[;FHh×P[×]e×FH×qPWM×CHXH[FH×X;[kHYel[kH[×P[×OHk×NH]Y]NPiDOH×qHhYHFH[
k]H[×qHYH×i]]hkH[×q;[×YHqH[×eY]kiHYP[N×lPkikPHhqH[¹

Z;ii;ÊHskP[DkPHi


H× e;NP[;½i× ¼ ¼× wPW[× HH[× NH]Y]NPiDO× NHkP[kH× CPWFh;NH× ;;[× FH× FPiDliiPH× ]ZkhH[k× FH
]]hw;XH[×q;[×FH×ØOlPFPNH×XYPZ;;kqHh;[FHhP[N¹

XYPZ;;kqHh;[FHhP[N
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�*�H�R�O�R�J�L�V�F�K�H���W�L�M�G�V�F�K�D�D�O

H× k;CHY× k]][k× OHk× FHHY× q;[× FH× NH]Y]NPiDOH× kPWFiDO;;Y× q;[;M× FH× /hP;i× eHhP]FH¹× 
H× k;CHY× Y;;k× wPH[× rHYXH
NH]Y]NPiDOH× Y;NH[× CPW× 6P[kHhirPWX× ;;[× FH× ]eeHhqY;XkH× q]]hX]ZH[´× FH× CPWCHO]hH[FH× ]lFHhF]Z´× FH
k]H[Z;YPNH×NH]Nh;{iDOH×Y]D;kPH´×OHk×i]]hk×;MNHwHkkH×NH]Y]NPiDOH×Y;NH[×H[×r;;h×FHwH×;;[×FH×]eeHhqY;XkH
X]ZH[¹×
H×k;CHY×Pi×CHeHhXk×k]k×6P[kHhirPWX×H[×FPhHDkH×]ZNHqP[N¹×�YYHH[×FH×NH]Y]NPiDOH×kPWFH[´×r;;h;;[×P[
FH×e;NP[;½i×NH]Y]NPH×r]hFk×NHhHMHhHHhF´×wPW[×rHHhNHNHqH[¹×
H×qHhkPD;YH×;i×Pi×[PHk×NHkHXH[F×]e×iDO;;Y×q;[
FH×]lFHhF]Z×q;[×FH×Y;NH[¹Ø�[×FH×kHXik×r]hFH[×FH×kHhZH[×¼qh]HN¼×H[×¼Y;;k¼×NHChlPXk´×FPH×q]]h×OHk×F]HY×q;[
FHwH×rHCiPkH×it[][PHZ×wPW[×ZHk×¼][FHh¼×H[×¼C]qH[¼´×w];Yi×NHChlPXk×P[×C]qH[ik;;[FH×k;CHY¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


H× OPHh[;;ik× rHHhNHNHqH[× k;CHY
NHHMk× iDOHZ;kPiDO× FH
C]FHZY;NH[× rHHh× w];Yi
;;[NHkh]xH[×kPWFH[i×OHk×C]hH[×q;[
HH[× €‡× ZHkHh× FPHeH× r;kHhelk× P[× ½k
6]]YF¹× 
H× k;CHY× Pi× NHC;iHHhF× ]e
HH[× CHiDOhPWqP[N× q;[× C]]hNhlPi
NHZ;;Xk× F]]h× �;;hkH[× q;[× FH[

]iDO´× FPH× NHFlhH[FH× kPH[k;YYH[
W;hH[×FH×6P[kHhirPWXiH×][FHhNh][F
OHHMk×][FHhw]DOk¹


]]h× FH× Nh]kH× q;hP;kPH× P[× FH
6P[kHhirPWXiH× ][FHhNh][F× Pi
[HqH[ik;;[F× eh]{HY× [PHk
hHehHiH[k;kPHM×q]]h×;[FHhH×eYHXXH[
h][F×6P[kHhirPWX¹


H× ;;[NHC]]hFH× r;kHhO]lFH[FH
w;[FY;;N× ][FHhP[× FH× kHhkP;PhH
;MwHkkP[NH[× Pi× FH× wN[¹×

×lPk×OHk×"YPN]DHH[´×FPH×D;¹×‚•
ZPYW]H[× W;;h× NHYHFH[× Pi× NHq]hZF¹

H× ƒ× ZHkHh× FPXXH× Y;;N× ZHk
Xr;hk;PhH× ;MwHkkP[NH[× CHik;;k
q]]h[;ZHYPWX×lPk×FHXÊ×H[×hPqPHhw;[F¹
�HPYHHZ× Pi× OPHh× [;lrHYPWXi
;;[rHwPN¹× 
H× kHhkP;PhH× ;MwHkkP[NH[
wPW[× iYHDOki× w]½[× €ƒ× ZHkHh× FPX× H[
CHik;;[× q]]h× HH[× Nh]]k× NHFHHYkH
lPk× w;[F¹× �Hk× k]k;YH× e;XXHk
Xr;hk;PhH×H[×kHhkP;PhH×;MwHkkP[NH[×Pi
iYHDOki× €‡× ZHkHh× FPX¹× /Hh
qHhNHYPWXP[N³× /H[× rHikH[× q;[
6P[kHhirPWX×CHhHPXk×OHk×e;XXHk×q;[
Xr;hk;PhH×H[×kHhkP;PhH×Y;NH[× ;Y× i[HY
HH[× FPXkH× q;[× H[XHYH× O][FHhFH[
ZHkHhi¹× /H[× ]]ikH[× q;[
6P[kHhirPWX´× P[× FH× CllhkiDO;eeH[
�]kkH[× H[× -;klZ´× Pi× FPk× e;XXHk
eY;;kiHYPWX×NHOHHY×;MrHwPN¹

�;;N× q;[
-;klZ

�%�R�R�U�S�X�W�W�H�Q
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�[×OHk×6P[kHhirPWXiH×OHCCH[×rH×][i´×]e×C;iPi×q;[×][FPHeH×C]hP[NH[´×HH[×N]HF×CHHYF×q;[×FH×NH]Y]NPiDOH
Y;NH[× k]k× ]e× H[XHYH× kPH[k;YYH[× ZHkHhi× FPHe× Xl[[H[× q]hZH[¹× 5]]h× r;k× wPDO× F;;h][FHh× CHqP[Fk´× wPW[× rH
;MO;[XHYPWX×q;[×iHPiZ]Y]NPiDO×][FHhw]HX×H[×FH×rHP[PNH×FPHeH×C]hP[NH[¹

�[×k]k;;Y×qPWM×FPHeC]hP[NH[×wPW[×q]Yk]]PF×CP[[H[×FH×NHZHH[kHNhH[wH[×q;[×6P[kHhirPWX¹×
H×]qHhPNH×C]hP[NH[
wPW[×ZP[FHh×F;[×•••Z×Ê �*×FPHe×H[×r]hFH[×[PHk×;Yi×FPHeC]hP[NH[×CHkPkHYF¹×
;[XwPW×FH×NH]Y]NPiDOH×iPkl;kPH
Fh]HNH[× FHwH× ][FPHeH× C]hP[NH[× rHY× qHHY× CPW× ;;[× HH[×CHkHh× CHNhPe× q;[× FH× YPNNP[N× q;[× FH× kHhkP;PhH× H[
ZHi]w]TiDOH× Y;NH[× P[× FH× 6P[kHhirPWXiH× ][FHhNh][F¹× 
H× FPHeC]hP[NH[× rHhFH[× ][FHh[]ZH[× q]]h× FH
]eie]hP[N×q;[×FHYMik]xH[³×ikHH[X]]Y´×w]lk´×]YPH×H[×N;i¹×
H×][FPHeH×C]hP[NH[×wPW[×NH]Y]NPiDOH×][FHhw]HXiÊ
]M×r;kHhC]hP[NH[¹

"qHhwPDOk×q;[×FH×qPWM×FPHeC]hP[NH[´×FPH×wPW[×NHC]]hF×P[×FH×NHZHH[kH×6P[kHhirPWX¹×�Hk×q;Yk×]e´×F;k×FH×C]hP[N×6.�Ê€×„•×k]×†•
W;hH[×Y;kHh×H[×qHHY×FPHeHh×Pi×NHC]]hF×F;[×FH×HHhFHhH×qPHh×elkkH[¹×
HwH× ��×C]hP[N×r;i×NHeY;[F×q]]h×FH×]eie]hP[N×q;[×]YPH×H[
N;i×P[×FH×FPHeHhH×e;YH]w]TiDOH×NHikHH[kH[¹×�]HrHY×FH×C]hP[NH[×iYHDOki×H[XHYH×XPY]ZHkHhi×q;[×HYX;;h×qHhrPWFHhF×wPW[´×CYPWXk
HH[× Nh]kH× q;hP;kPH× P[× FPHekHi× q;[× FH× k]e× �;hC]][× kH× CHik;;[¹× 
Pk× rPWik× ]e× ;DkPHqH× ChHlXH[× H[× FHM]hZ;kPH× q;[× FH
6P][kHhirPWXiH×C]FHZ×NHFlhH[FH×OHk×*HhZ´×FH×eHhP]FH×kliiH[×�;hC]][×H[×/hP;i¹

�[×€ˆ††×OHHMk×FH× HFHhY;[FiH×�;hF]YPH×�;;kiDO;eePW×NHFlhH[FH×ZHHh×F;[×†×Z;;[FH[×FH×ZHHik×hHDH[kH
HseY]h;kPHelk×P[×][i×NHCPHF´×6P[kHhirPWXÊ€×Æ6.�Ê€Ç´×k]k×HH[×FPHekH×q;[×„•€•Z×��
×Æçƒˆ„‡×Ê �*Ç×NHC]]hF¹

H×elk×kHikkH×NHH[×]YPH×H[×N;i¹×
HwH×C]hP[N×Pi×FH×]e×krHH×[;×FPHeikH×C]hP[N×P[× HFHhY;[F×H[×CHhHPXkH×q]]h
OHk×HHhik×P[× HFHhY;[F×NHikHH[kH[×lPk×FH×
Hq]][×eHhP]FH×Æ‚…•×ZPYW]H[×W;hH[×]lFH×;MwHkkP[NH[Ç¹Ø
*lk× 6.�Ê€× YHqHhFH× ]e× OHk× HHhikH× NHwPDOk× qHhh;iiH[FH× hHilYk;kH[× ]e³× NHikHH[kH[× lPk× FH× �hPWk× eHhP]FH
][kChHXH[× q]YYHFPN´× kHhrPWY× HH[× ZHHh× F;[× ‚•••Z× FPX×e;XXHk× Æ¶Ç× q;[× NHikHH[kH[× lPk× FH× �;hC]][× eHhP]FH
rHhF× ;;[NHkh]xH[¹× 
;;h× w]lFH[× rH× rHhXHYPWX× NHH[× PFHH× q;[× OHCCH[× NHO;F× ]e× C;iPi× q;[× FH× ][FPHeH
C]hP[NH[¹× /HhrPWY× P[× �]kkH[× []N× �hPWk× NHikHH[kH[× ;;[× OHk× Z;;PqHYF× r]hFH[× ;;[NHkh]xH[´× wPW[× FHwH× H[PNH
XPY]ZHkHhi×qHhFHh]e×qHhFrH[H[¹×
Pk×rPWik×]e×II[×]M×ZHHhFHhH×ChHlXH[×]M×eY]]PH[×P[×FH×;;hFX]hik´×

´Ø PZZHhi× XYHP× H[× w;[F× lPk× OHk× "YPN]DHH[× kPWFq;X× ÆW][NikH
"[FHhÊ/HhkP;PhÇ×wPW[×P[×FH×C]hP[N×rHY×;;[NHkh]xH[¹Ø�Hk×H[]hZ×FPXXH×e;XXHk×NHikHH[kH[×lPk×OHk×�;hC]][×Æ•ˆˆ
Ê× ‚„ˆ× ZPYW]H[× W;hH[× ]lFÇ× Pi× ][kik;;[× P[× HH[´× NHFlhH[FH× qHYH× ZPYW]H[H[× W;hH[´×

¹× 
H× �;hC]][ÊiHFPZH[kH[× CHik;;[× lPk
Hh]iPHZ;kHhP;;Y× ;MX]ZikPN× q;[× OHk× NHCHhNkH¹× �H[× iPkl;kPH× qHhNHYPWXC;;h× ZHk× FH× OlPFPNH´× PZZHh× []N
F;YH[FH´× �k;YP;;[iH× *]ÊqY;XkH´× r;;hP[× HH[× ;;[Nh]HPH[FH´× XPY]ZHkHhi× FPXXH× Y;;N× ;MCh;;XZ;kHhP;;Y× lPk× FH
�YeH[× H[× �eH[[PW[H[× ;DDlZlYHHhk¹× "]X× HYFHhi× P[×  HFHhY;[F× YPNNH[× Hh× k]k× XPY]ZHkHhi× FPXXH
�;hC]][NHikHH[kH[× P[× FH× ][FHhNh][F¹× 6HY× YPNNH[× FH× �;hC]][NHikHH[kH[× OPHh× qHHY× ][FPHeHh× F;[× P[× FH
ZHHikH×;[FHhH×FHYH[×q;[× HFHhY;[F¹

FPH×P[×OHk

]qH[Ê�hPWk× ]M× "[FHhÊ/HhkP;Ph× ;DkPHM× wPW[× NHrHHik

F;YH[F× q]]hCHXXH[× q;[× OHk
5;hPikPiDOH× NHCHhNkH´× F;k× PHki× kH[× wlPFH[× q;[× 6P[kHhirPWX× Y;N



�%�R�R�U�S�X�W�W�H�Q�������0�H�H�U���Z�H�W�H�Q

ˆ•

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


H× hHDOkHh× X]Y]Z× k]][k× FH
NHC]]hFH× iHDkPH× q;[× FH
FPHeC]hP[N×6P[kHhirPWXÊ€¹×
H×elk
Pi× ;;[× FH× ]]ikwPWFH× q;[× FH
6]]YFiHrHN×NHC]]hF´×X]ZH[FH
q;[;M× 6P[kHhirPWX× w]½[× €‚••Z
[;× FH× /ÊXhlPiP[N× ZHk× FH
�]iiHYP[XrHN× P[× 6]]YF¹× 
H
Y;[NikH× FHHYiHDkPH× CHkhHMk
NHikHH[kH[×lPk×OHk×e;YH]w]TDlZ´
FPH× [HhNH[i× ;;[× OHk× Z;;PqHYF
h][F× 6P[kHhirPWX× r]hFH[
;;[NHkh]xH[¹× .kHH[X]]YÊY;NH[
wPW[× OPHh× ]e× HH[× FPHekH× q;[× D;¹
€‚••Z¹× ;;[NHkh]xH[¹× �h× Pi× HH[
kHik× q]]h× N;i× H[× ]YPH× P[× FH

P[;[kPH[× X;YXikH[H[
lPkNHq]HhF¹×�;;h×eh]FlDkPH×rHhF
[PHk×qHhXhHNH[¹


H× qHhkPD;YH× ;i× NHHMk× FPHekH
rHHh́ × Z;;h× Pi× [PHk× ]e× iDO;;Y
NHkHXH[F¹× 
H× iHDkPH× Pi× ;MNHYHPF
q;[×qhPWNHNHqH[× ��×NHNHqH[i¹

�H[× ;[FHhH× P[kHhHii;[k
MHPkWH× Pi× F;k× ]e× HH[× FPHekH
kliiH[× ƒ•‡•× H[× ƒ€„•Z´× P[
OHk× �;hC]][´× HH[× ]e× HH[
N;CCh]× NHYPWXH[F´× P[khliPHM
NHikHH[kH× Pi
;;[NHC]]hF¹Ø�;CCh]×Pi×HH[
NHikHH[kH× NHq]hZF× lPk
Z;NZ;´× F;k× r¹C¹
i;ZH[ikHYYP[N×DOHZPiDO×H[
ZP[Hh;Y]NPiDO× YPWXk× ]e
C;i;Yk´× Z;;h× P¹k¹k¹× C;i;Yk
[PHk×]qHh×OHk×;;hF]eeHhqY;X
Pi× lPkNHqY]HPF¹× �Hk
;;[NHkh]xH[× NHikHH[kH
r]hFk´× ]e× C;iPi× q;[× h;FP]ZHkhPiDOH× F;kHhP[N´× NHiDO;k× •€‡× ZPYW]H[× W;;h× ]lF× kH× wPW[¹× 
Pk× rPWik× ]e× k;ZHYPWX
][FPHeH× qlYX;[PiDOH× ;DkPqPkHPk× P[× FH× 6P[kHhirPWXiH×C]FHZ× kPWFH[i× FH× �;;kÊ/hP;i× eHhP]FH¹× "]X× P[× FH
C]hP[NH[× �"-Ê€× H[× ���Ê„× wPW[× FHhNHYPWXH× Z;NZ;kPiDOH× NHikHH[kH[× P[× FH× �;hC]][× iHDkPH× ;;[NHC]]hF¹
�PHh]qHh×Pi×ZP[FHh×CHXH[F´×Z;;h×OHk×YPNk×q]]h×FH×O;[F×F;k×FHwH×]]X×P[×OHk×�;;kÊ/hP;i×wPW[×NHq]hZF¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

"Z×OHk×][kik;;[×q;[×FH×NHikHH[kH[×H[×F;;hZHH×FH×][kik;;[iNHiDOPHFH[Pi×q;[×FH×�;hFH×kH×CHiklFHhH[´
CHXPWXk× HH[× NH]Y]]N× Nh;;N× OHk× NHikHH[kH× P[× iPkl´× F¹r¹w¹× ¼P[× OHk× qHYF¼× P[× i;ZH[O;[N× ZHk× FH× ]ZhP[NH[FH
NHikHH[kHi¹× �YXH×[;kllhYPWX×NHq]hZFH×ikHH[×X;[×HH[×qHhO;;Y×qHhkHYYH[´×FH×II[×ZHHh×F;[×FH×;[FHh¹×5]hZ´
kHskllh´× ZP[Hh;;YP[O]lF´× DOHZPH× H[× HqH[klHHY× ;;[rHwPNH× M]iiPHYH[× Xl[[H[× r]hFH[× CHiklFHHhF× H[
NHeY;;kik×P[×FH×D][kHsk×r;;hP[×FH×ikHH[×r]hFk×;;[NHkh]xH[¹Ø

�[× FH× Y;[FH[× ]Z× ][i× OHH[× Xl[[H[× rH× q]]h;Y× P[× CHhNÊH[× OHlqHYY;[FiDO;eeH[× qHHY× ][kiYlPkP[NH[× q;[
[;kllhikH[H[× wPH[¹× �[× FH× �hFH[[H[× qP[FH[× rH× ][FHhZH Hh× FH× ¼
HYNPiDOH× O;hFikHH[¼´× HH[× wHHh× O;hFH
CY;lrNhPWwH× X;YXikHH[× q]Y× ZHk× M]iiPHYH× ]qHhCYPWMiHYH[× q;[× ]¹;¹× wHHYHYPHi´× FPH× qHHY× r]hFk× NHChlPXk× q]]h
XHlXH[CY;FH[×H[×qH[ikHhC;[XH[¹× �[×P[×FH×
lPkiH×�PMHY×r]hFk×;Y×iP[Fi×FH×]lFOHPF×qlYX;[PiDO×¼elPZikHH[¼
NHr][[H[´× FPH× q;[rHNH× FH× Nh]kH× e]h]iPkHPk× NHChlPXk×X;[× r]hFH[× ;Yi× HH[× YPDOkH× C]lrikHH[× ]M× ;Yi
Pi]Y;kPHZ;kHhP;;Y¹× �[×  HFHhY;[F×XH[[H[×rH×ClPkH[×:lPF×�PZClhN×NHH[×OHlqHYi×r;;h×NHikHH[kHi×][kiY]kH[
wPW[¹× "[i× Y;[F× Pi× HPNH[YPWX× HH[× hPqPHhH[FHYk;´× CHFHXk× F]]h× FPXXH× Y;NH[× XYHP× H[× w;[F´× ;DOkHhNHY;kH[× F]]h
hPqPHhH[×H[×FH× ]]hFwHH¹

/]DO× O]HqH[× rH× ]Z× ikH[H[× kH× wPH[× [PHk× [;;h× OHk× ClPkH[Y;[F× kH× N;;[¹× �[× Nh]kH× FHYH[× q;[× FH× ][FPHeH
 HFHhY;[FiH× ][FHhNh][F×CHqP[FH[×wPDO×][kHYC;;h×qHHY× ¹Ø �HFlhH[FH×ZPYW]H[H[×W;hH[×OHCCH[
hPqPHhH[× H[× Y;[FPWi´× [;;ik× XYHP´× w;[F× H[× NhP[F´× ikH[H[× [;;h× ][i× Y;[F× NHkh;[ie]hkHHhF¹× 
H× wrHhMikH[H[
r]hFH[×ZHk×[;ZH×wPDOkC;;h×F;;h×r;;h× ØCY]]k×X]Zk×kH×YPNNH[×F]]h×Nh;;MrHhXw;;ZOHFH[´×w];Yi×CPW
FH×;;[YHN×q;[× rHNH[×H[×Ml[F;ZH[kH[×q;[×NHC]lrH[¹× �; ;h× ]]X×CPW×OHk×eY]HNH[×q;[×Y;[FC]lrNh][FH[
X]ZH[×Hh×[]N×ikHHFi×qHHY×ikH[H[×[;;h×C]qH[¹× �Hk×[;ZH×P[×FH×[]]hFHYPWXH×OHYMk×q;[×  HFHhY;[F´×CYHHM×[;
OHk×rHNiZHYkH[×q;[×OHk×.;;YPH[ÊY;[FPWi´×w]½[×€‚•×•••×W;;h×NHYHFH[´×HH[×H[]hZH×O]HqHHYOHPF×¼elP[¼×;DOkHh´
F;k× ;MX]ZikPN× Pi× lPk× .D;[FP[;qPK¹× 5HHY× q;[× FH× wrHhMikH[H[× wPW[× P[ZPFFHYi× NHh;;ek× H[× OHCCH[× HH[
CHikHZZP[N× NHXhHNH[× ;Yi× Z;kHhP;;Y× q]]h× qHhw;ZHYP[NH[´× rHNqHhO;hFP[N´× Z;hXHhP[N´× klP[FHD]h;kPH× H[
FPWXCHiDOHhZP[N¹×�DOkHh×FH×][FHhNh][F×Pi×r;k×CHkhHMk×wrHhMikH[H[×[]N×Y;[N×[PHk×lPkNHelk¹

wrHhMikH[H[

XHPYHHZ

�Hk× 6P[kHhirPWXiHØ Pi× l[PHX× ZHk× CHkhHXXP[N× k]kØ NHikHH[kH[× P[×  HFHhY;[F¹× 
H× 6P[kHhirPWXiH× wrHhMikH[H[
X]ZH[×[;ZHYPWX×lPk×OHk×[]]hFH[×Æ.D;[FP[;qPK´×�P[Y;[F×H[× ]]hFÊ
lPkiY;[FÇ´×]]ikH[×Æ�PFFH[Ê
lPkiY;[FÇ×H[
wlPFH[× Æ
HYNPK´×  ]]hF]]ikÊ�h;[XhPWX´× :lPFrHikÊ
lPkiY;[FÇ¹× �YFHhi× P[×  HFHhY;[F× khHxH[× rH× ikH[H[× lPk× FHwH
FhPH× OHhX]ZikNHCPHFH[× [PHk× i;ZH[× ]e× OHk× Z;;PqHYF× ;;[¹× 
]qH[FPH[× CHqP[Fk× wPDO× P[× 6P[kHhirPWX× []N× FH
H[PNH× ;DkPHqH× Ø P[×  HFHhY;[F× H[× r]hFH[× P[× H[XHYH× CHXH[× ¼P[× iPkl¼× ÆeY;;kiHPNH[Ç× NHikHH[kH[
;;[NHkh]xH[´×F¹r¹w¹×NHikHH[kH[×FPH×[PHk×;Yi×wrHhMXHP×wPW[×NHkh;[ie]hkHHhF´×Z;;h×kHh×eY;;kiH×wPW[×NHq]hZF¹

HwH× ¼P[× iPkl¼× NHikHH[kH[× CHikhPWXH[× HH[× NH]Y]NPiDO× kPWFiCHikHX× q;[× hlPZ× •••× ZPYW]H[× W;hH[¹× 
H
O]]MFiklXXH[×¼ ¼×H[×¼ ¼ØNHqH[×Hh×lPkYHN×]qHh¹

ikHH[Nh]HqH

ZHi]w]TDlZ XH[]w]TDlZ

�[× FH× [;kllh× NHq]hZFH× NHikHH[kH[× CHik;;[× lPk× ZP[Hh;YH[¹× �P[Hh;YH[× wPW[× P[× FH× [;kllh× q]]hX]ZH[FH´
O]Z]NH[H´× [PHkÊCP]NH[H´× q;ikH× ilCik;[kPHi× ZHk× HH[× CHe;;YFH× DOHZPiDOH× i;ZH[ikHYYP[N× H[× NH]hFH[FH
XhPik;YÊ×H[×Z]YHDlY;PhH× ikhlDkllh¹× �OHZPiDOH× i;ZH[ikHYYP[N×H[×XhPik;YikhlDkllh× i;ZH[×wPW[×CHe;YH[F×q]]h
FH× HPNH[iDO;eeH[× H[× PFH[kP{D;kPH× q;[× HH[× ZP[Hh;;Y¹×�YYHH[× DOHZPiDOH× i;ZH[ikHYYP[N× ]M× XhPik;YikhlDkllh
wPW[×[PHk×CHe;YH[F¹× �h×X]ZH[×P[×FH×[;kllh×H[XHYH×FlPwH[FH[×ZP[Hh;YH[×q]]h´×Z;;h×CPW[;× ;YYH×P[×FH×[;kllh
q]]hX]ZH[FH×NHikHH[kH[×wPW[×NHq]hZF×lPk×HH[×D]ZCP[;kPH×q;[×•×k]k×…×ZP[Hh;YH[×lPk×HH[×Nh]He×q;[×w]½[×€„
ÆO]]MFÇZP[Hh;YH[¹×
H×][kik;;[irPWwH´×H[×FH×hHY;kPHqH×O]HqHHYOHFH[×H[×q]hZH[×q;[×FH×NHikHH[kHq]hZH[FH
ZP[Hh;YH[´× wPW[× CHe;YH[F× q]]h× FH× [;;ZNHqP[N× q;[× OHk× NHikHH[kH¹× �HY;;i× wPW[Ø FHØ NHikHH[kHq]hZH[FH
ZP[Hh;YH[×q]]h×[PHkÊHseHhki×Z]HPYPWXØq;[×HYX;;h×kH×][FHhiDOHPFH[¹

�*�H�V�W�H�H�Q�W�H
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H×P[×FH×[;kllh×q]]hX]ZH[FH×NHikHH[kHi×r]hFH[×P[×HHhikH×;;[YHN×][FHhqHhFHHYF×P[×FhPH×O]]MFNh]HeH[³


H×M]k]×k]][kØHH[×;;[k;Y×iDOPWMWHi×q;[×wrHhMikH[H[×wPH[´
FPH× ]e× II[× 6P[kHhirPWXiH× ;XXHh× wPW[× NHq][FH[¹× 
H
CHkhHxH[FH× wrHhMikH[H[× wPW[× ;MNHie]HYF× H[
F]]hZPFFH[×NHw;;NF´× r;;h[;×FH×qHYH×q;hP;kPHi×kliiH[
FH× ikH[H[× N]HF× wPDOkC;;h× wPW[× NHr]hFH[¹× 
H× iDOPWMWHi
wPW[× P[× YPDOkH× Z;kH× NHe]YPWik´× r;;hF]]h× FH× XYHlhH[×H[
kHsklhH[× CHkHh× lPkX]ZH[¹× 
H× C]qH[× NHk]][FH× iDOPWMWHi
q]hZH[× HH[× ik;e× P[× OHk× qHhq;;hFPNH[× q;[× Fl[[H
F]]hi[HFHi× q;[× •´•‚ZZ× FPXkH´× FPH× r]hFH[× NHChlPXk
q]]h×qHhFHh×][FHhw]HX×Z¹C¹q¹×HH[×wN[¹×F]]hq;YYH[F×YPDOk
e]Y;hPi;kPHZPDh]iD]]e¹× :lYX× ]ekPiDO× ][FHhw]HX× NHHMk
FPXrPWYi× lPkiYlPkiHY× r;k× CHkhHMk× FH× ZP[Hh;Y]NPiDOH
i;ZH[ikHYYP[N× H[× ][kik;;[iNHiDOPHFH[Pi× q;[× FH
CHkhHxH[FH×ikHH[¹

³× .HFPZH[kY;NH[× ][kik;;[× F]]h× OHk× [HHhiY;;[× q;[× ZP[Hh;YH[× H[× OHk
;DDlZlYHhH[×q;[× iXHYHkFHHYkWHi×]M×XYHP[H×iklXWHi× ikHH[×P[×wHH×]M×]e×Y;[F×P[×ZHhH[´×hPqPHhH[×]M×F]]h×rP[F¹
"eNHik;eHYFH× iXHYHkWHi× q;[× ]hN;[PiZH[× q]hZH[× X;YXÊ×]M× iPYPD;Y;NH[× ´× kHhrPWY× qHhrHhP[Nieh]FlDkH[× q;[
CHhNZ;iiPHqH[× XYHP´× w;[F× H[× NhP[FY;NH[× q]hZH[¹× "e× FH× C]FHZ× q;[× ]qHhw;FPNFH× wHHK[× ]M× ZHhH[× iY;;[
w]lkY;NH[×[HHh¹×
H×FPHeHh×NHYHNH[´×CHNh;qH[×iHFPZH[kY;NH[×Xl[[H[×]¹P¹q¹×FH×O]NHhH×FhlX×H[×kHZeHh;kllh
]Zq]hZH[×k]k×HH[×O;hF×NHikHH[kH¹×"]X×qllhikHH[×r]hFk×k]k×FH×iHFPZH[kH[×NHhHXH[F¹

.HFPZH[kÊ×]M ;MwHkkP[NiNHikHH[kH[

³× .k]YYP[NiNHikHH[kH[× ][kik;;[× F]]h× OHk× ik]YYH[× q;[× HH[× Z;NZ;× ]M× Y;q;× ÆNHiZ]YkH[
ikHH[Ç¹× �;NZ;× ik]Yk× ][FHh× FH× Nh][F× H[× Y;q;× ik]Yk× C]qH[× FH× Nh][F¹× "[FHh× CHPFH× D][FPkPHi× ][kik;;[
qHhiDOPYYH[FH× NHikHH[kHi´× [;ZHYPWX× FPHekHNHikHH[kH[× ÆeYlk][PHkH[Ç× P¹N¹q¹× NHik]YF× Z;NZ;× H[
lPkqY]HPP[NiNHikHH[kHi× ÆqlYX;[PHkH[Ç× P¹N¹q¹× NHik]YF× Y;q;¹× �HikHH[kHi× q;[× Y;[Nw;;Z× ;MX]HYH[FH× Z;NZ;
OHCCH[×Nh]kHhH×ZP[Hh;;YX]hhHYi´×;[FHhH×kHskllh×H[×i]Zi×;[FHhH×ZP[Hh;YH[i;ZH[ikHYYP[N×F;[×NHikHH[kH[
q;[×i[HY×;MX]HYH[FH×Y;q;¹

.k]YYP[NiNHikHH[kH[

¹ ³× "Zq]hZP[NiÊÆ]M× ZHk;Z]hMHÇ× NHikHH[kH[× ][kik;;[× F]]h× ikHhX× qHh;[FHhH[FH
]Zik;[FPNOHFH[´×CPWq]]hCHHYF×CPW×O]NH×FhlX×H[×kHZeHh;kllh×][FHh×HH[×Nh]HPH[FH´×XPY]ZHkHhi×FPXXH×Y;;N
q;[×iHFPZH[kH[´×r;;hF]]h×ZP[Hh;YH[×P[×CHik;;[F×NHik HH[kH×r]hFH[×]ZNHwHk×P[×;[FHhH×ZP[Hh;YH[¹

"Zq]hZP[NiNHikHH[kH[
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�[× HFHhY;[F×khHxH[×rH×;;[×FH×]eeHhqY;XkH×;YYHH[×P[×iPkl×;MwHkkP[NiNHikHH[kH[×;;[´×FPH×[PHk×]lFHh×wPW[×F;[
FH× �;hC]][× eHhP]FH× Æk]k× D;¹× ‚„•× ZPYW]H[× W;;h× ]lFÇ¹×"lFHhH× ;MwHkkP[NiNHikHH[kH[´× w]rHY× ;Yi× ik]YYP[NiÊ× H[
]Zq]hZP[NiNHikHH[kH[´× r]hFH[× iYHDOki× ;Yi× wrHhMikH[H[× ;;[NHkh]xH[¹× 
;k× Pi× rHYYPDOk× FH× hHFH[´× F;k× FH
 HFHhY;[FiH× ;Z;kHlhÊNH]Y]NH[× ClPkH[× :lPFÊ�PZClhN× H[× 6P[kHhirPWX´× FH× NHCPHFH[× r;;h× rH× rHY× P[× iPkl
;MwHkkP[NiNHikHH[kHi×;;[khHxH[´×wPDO×qHHY;Y×ZHk×wrHhMikH[H[×OHCCH[×CHwPN×NHO]lFH[¹


H× ¼wrHhMikHH[Xl[FH¼× Pi× kHNH[r]]hFPN× OHk× F]ZHP[× q;[× FH× ;Z;kHlhÊrHkH[iDO;eeHh¹× 5]]h× FH
CHh]HeirHkH[iDO;e× Pi× HH[× NHq][FH[× wrHhMXHP× ¼Hhh;kPiDO¼¹× 
¹r¹w¹× F]]h× qHheY;;kiP[N× q;[× FH× ikHH[× Pi× FH
D][kHsk´×r;;hP[×OHk×NHikHH[kH×][kik;;[×Pi´×Nh]kH[FHHYi×qHhY]hH[×NHN;;[¹×�Hk×CHiklFHhH[×q;[×HH[×wrHhMXHP
YHqHhk×F;;h]Z×qHHY×ZP[FHh×P[M]hZ;kPH×]e×F;[×CHiklFHhP[N×q;[×NHikHH[kH[×P[×OHk×OHhX]ZikNHCPHF×q;[×FH
wrHhMXHP¹× 
HhO;YqH× r]hFk× kHNH[r]]hFPN× qHHY× ZP[FHh× rHkH[iDO;eeHYPWX× ][FHhw]HX× ;;[× wrHhMikH[H[
NHF;;[¹× /]kØ P[× FH× HHhikH× OHYMk× ••H× HHlr× C]NH[× [;;ik× ;Z;kHlhi× ]]X× CHh]HeirHkH[iDO;eeHhi× wPDO× ]qHh
kh;[ie]hkZ]Fli´×OHhX]Zik´×FHkHhZP[;kPH×H[×DY;iiP{D;kPH×Øq;[×wrHhMikH[H[¹× ;F;k×r;i×q;ikNHikHYF´×F;k×[PHk
hHlwH[´× FH× w][FqY]HF´× []DO× HH[× qHhFrH[H[× ]lF× NHCHhNkH´× Z;;h× Y;[FPWi× FH× ;;[rHwPNOHPF× q;[× FH× OHHY
Nh]kH×wrHhMXHPH[×qHhXY;;hFH´×[;Z×FH×P[kHhHiiH×lPk×FH×O]HX×q;[×FH×CHh]HeirHkH[iDO;e×;M¹× ØZ;;XkH
P[×€‡„‡×;Y×][FHhiDOHPF×kliiH[×wrHhMikH[H[×;MX]ZikPN×lPk×.D;[FP[;qPK×H[×FPH×lPk×OHk×wlPFH[×H[×]]ikH[¹×�P[F
€ˆH× HHlr× O;F× FH× rHkH[iDO;e× ;YNHZHH[× NH;DDHekHHhF× F;k× Y;[FPWi× HH[× Nh]kH× h]Y× O;F× NHieHHYF× P[× OHk
kh;[ie]hk× q;[× FH× Nh]]kikH× XHPH[¹× �[× FH× HHhikH× FHDH[[P;× q;[× FH× ••H× HHlr× rHhF× q]]h;Y× F]]h× ;Z;kHlhÊ
NH]Y]NH[×¿×YPHMOHCCHhi×qHHY×rHhX×qHhhPDOk×]Z×¼NPFiNHikHH[kH[¼×kH×PFH[kP{DHhH[´×F¹r¹w×i]]hkH[×wrHhMikH[H[
kH× D;k;Y]NPiHhH[´× FPH× HH[FlPFPN× kH× OHhYHPFH[× wPW[× k]k× HH[× CHe;;YF× NHCPHF× q;[× OHhX]Zik¹× �Y× F]H[FH× wPW[
lPkNHChHPFH× ehPqID]YYHDkPHi× ][kik;;[¹× 
H× Nh]kH× P[qY]HF× q;[× FH× ;Z;kHlhÊrHkH[iDO;eeHhi´× FPH× ZP[FHh
][FHhw]HXiZ]NHYPWXOHFH[× kHh× CHiDOPXXP[N× OHCCH[× F;[×FH× eh]MHiiP][HYH× rHkH[iDO;e´× OHHMk× Hhk]H× NHYHPF
F;k×FH×NH]Y]NPiDOH×D][qH[kPHi×q]]h×[;;ZNHqP[N×NHC;iHHhF×]e×ZP[Hh;Y]NPiDOH×i;ZH[ikHYYP[N×ZP[FHh×wPW[
NHq]YNF× F;[× [;;ZNHqP[N× NHC;iHHhF× ]e× NPFiNHikHH[kH[¹× 
HwH× Y;;kikH× ZHkO]FH× Pi× ZP[FHh× itikHZ;kPiDO
H[×ilCWHDkPHqHh×F;[×FH×rHkH[iDO;eeHYPWXH×CH[;FHhP[N¹

.k;hP[N

�]HrHY× ˆ„î× q;[× FH× XPY]ZHkHhi× FPXXH× ;;hFX]hik× CHik;;k× lPk
ik]YYP[NiNHikHH[kH[´× r]hFk× †„î× q;[× OHkØ Æ]DH;[PiDOH×H[
D][kP[H[k;YHÇ× ;;hF]eeHhqY;X× CHFHXk× F]]h× O;hFH× H[× w;DOkH
iHFPZH[kY;NH[¹

�Hk× ][FHhiDOHPF× kliiH[× FH× FhPH× Nh]HeH[× NHikHH[kH× Pi× hHY;kPHM
HH[q]lFPN× kH× Z;XH[¹× 
]qH[ik;;[FH× DY;iiP{D;kPH× XH[k×ZHHh
][FHhqHhFHYP[NH[´× Z;;h× OHk× q]Hhk× kH× qHh× OPHh× qHhFHh× ]e× P[× kH
N;;[¹× "ZF;k× ik]YYP[NiÊ× H[× ]Zq]hZP[NiNHikHH[kH[× NHOHHY× lPk
ZP[Hh;;YXhPik;YYH[×wPW[×]eNHC]lrF×r]hFH[×wH×]]X×rHY×
NHikHH[kH[×NH[]HZF¹×�]HF×CHr;;hFH×M]iiPHYH[×Xl[[H[×;YYHH[×P[
iHFPZH[kNHikHH[kHi×r]hFH[×;;[NHkh]xH[¹

XhPik;YYPW[H
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H×C]qH[ikH×FhPH×X;;hkH[×iDOHkiH[×q;[×YP[Xi×[;;h×hHDOki×Æ]lF×[;;h×W][NÇ×FH×qHh;[FHhP[NH[×P[×FH×hPqPHhY]eH[×H[× ]]hFwHH×P[
 6Ê�lh]e;×kPWFH[i×OHk× �r;hk;Ph¹× �HFlhH[FH×FH×rHHhNHNHqH[×eHhP]FH×Pi×FH× ]]hFwHH×P[× ]Zq;[N×NHiY][XH[¹× 
Pk×rHhF×Z¹[¹
qHh]]hw;;Xk× F]]h× FH× wPDO× [;;h× OHk× rHikH[× lPkChHPFH[FH× hPqPHhFHYk;½i× q;[× �hPF;[]i× H[× ]HhÊ-PW[× H[× FH× k]H[HZH[FH
PWiCHFHXXP[N¹Ø
H×hPqPHhH[×OHCCH[×w;[F×H[×NhP[F´×H[×NHFlhH[FH×X]lFHhH×eHhP]FHi×|P[XH×ikH[H[×;;[NHq]HhF¹Ø�[×qHhNHYPWXP[N×ZHk
OHk×[]]hFH[×H[×rHikH[×q;[× HFHhY;[F×wPW[×Hh́ ×lPkNHw][FHhF×FH×iZHYkr;kHhF;YH[´×iYHDOki×Fl[[H×Y;NH[×hPqPHhiHFPZH[k×P[×][wH
hHNP]×;DOkHhNHCYHqH[¹×
H×YPNNP[N×q;[×6P[kHhirPWX×;;[×FH×eHhPMHhPH×q;[×FH×ikh]]ZNHCPHFH[×H[×Hh]iPH×q;[×FH×hPqPHh;MwHkkP[NH[
]e×OHk×O]NH×"]ikÊ HFHhY;[Fi×eY;kH;l×q]hZH[×FH×]]hw;;X×OPHhq]]h¹Ø

 ;;ik×FH×F]]h×NYHkiWHhPWi×q;[lPk×OHk×[]]hFH[×H[×]]ikH[×[;;h×6P[kHhirPWX×NHkh;[ie]hkHHhFH×wrHhMikH[H[
ÆFH×]]ikHYPWXH×ikH[H[×Xl[[H[×;MX]ZikPN×wPW[×lPk×OHk×ikh]]ZNHCPHF×q;[×FH×�hPF;[]iÇ´×wPW[×qHHY×q;[×FH×OPHh
;;[× kH× khHxH[× ikH[H[× ;MX]ZikPN× lPk× FH× ikh]]ZNHCPHFH[× q;[× FH× q]]hY]eHhi× q;[× 6HwHh× H[× �YCH´× H[
rHYYPDOk×[]N×;[FHhH×hPqPHhH[´×FPH×Ol[×Ch][[H[×P[×FH×wlPFHYPWXH×FHYH[×Æ.lFHkH[´×/OohP[NH[´×�;hwÇ×q;[×FH

lPkiH× ZPFFHYNHCHhNkH[× O;FFH[¹× 
PH× Ch][[H[× Y;NH[× P[× NHCPHFH[× ZHk× F;Nw]ZH[FH× NHikHH[kH[× q;[
]qHhrHNH[F×e;YH]w]TiDOH×]lFHhF]Z×Æ„ƒ€×k]k×•„‚×ZPYW]H[×W;hH[×]lFÇ¹×
H×ZHHikH×wPWhPqPHhH[×q;[×FH×�YCH
H[×6HwHh×][kieh][NH[×P[×FH×[]]hFHYPWXH×FHYH[×q;[×FH×ZPFFHYNHCHhNkH[×Æ.;lHhY;[F´×/Hlk]ClhNHhr]lF´
�HP[H×
HhNY;[FÇ×ZHk×F;Nw]ZH[FH×ZHi]w]TiDOH×Æ•„‚×k]k×……×ZPYW]H[×W;hH[×]lFÇ×H[×kHhk;PhH×NHikHH[kH[¹
�Hk× ]HhÊ-PW[¿�;;i× ikh]]ZNHCPHF× CHiY;;k× FHYH[× q;[× FH× 5]NHwH[´× :r;hkH× 6]lF´× -PW[Y;[Fi
�HPikHH[eY;kH;l×Æ/;l[li´×�PMHY´×�l[ihoDX´×6HikHhr;YFÇ×H[×�hFH[[H[¹×
H×ikH[H[×lPk×FHwH×NHCPHFH[×wPW[
]]X× FPXrPWYi× q;[× e;YH]w]TiDOH× H[× ZHi]w]TiDOH× ]lFHhF]Z¹× 5;[× qHhlPk× FH× ZHHikH× F]]h× hPqPHhH[
;;[NHq]HhFH× wrHhMikH[H[× Xl[[H[× rH× [PHk× CHe;YH[× ]M× wH× lPk× OHk× -PW[¿�;;i× ]M× �YCH¿6HwHh
ikh]]ZNHCPHF×;MX]ZikPN×wPW[¹

6;kØ CHkhHMk× wrHhMikH[H[× Pi× OHk× 6P[kHhirPWXiH× CPWw][FHh´× ]ZF;k× OPHh× ikH[H[× lPk× OHk× []]hF]]ikH[
Æ;;[NHq]HhF×F]]h×.;;YPH[×Y;[FPWiÇ´×wlPFH[×Æ;;[NHq]HhF×F]]h×FH×]HhÊ-PW[×H[×Ê�;;iÇ×H[×]]ikH[×Æ;;[NHq]HhF
F]]h×FH×]HhÊ�HZi´×Ê�PeeH´×Ê6HwHh×H[×Ê�YCHÇ×wPW[×;;[NHkh]xH[¹
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/PWFH[i×OHk×�;;kÊ.;;YPH[×ÆD;¹×€†•¹•••×Ê
€ƒ•¹•••× W;;h× NHYHFH[Ç´× k]H[× FH× PWiX;e
k]k× q]]hCPW× 6P[kHhirPWX× iDO]]M´× wPW[
iHFPZH[kH[× q;[× FH× -PW[´× �hPF;[]i× H[
wPWhPqPHhH[´×w];Yi×6HwHh×H[×�YCH´×P[×FH
XHPYHHZ× H[× iZHYkr;kHhikh]ZH[
ZHHNHq]HhF× H[× qHhZH[NF× ZHk
ikH[H[×;MX]ZikPN×lPk×.D;[FP[;qPK¹×6H
Xl[[H[× P[× ][wH× hHNP]× F;;h]Z
wrHhMikH[H[×lPk×[]]hFHYPWXH´×]]ikHYPWXH
H[× wlPFHYPWXH× hPDOkP[N× ;;[khHxH[¹Ø 
H
OlPFPNH× "]ikwHH× r;i× NHFlhH[FH× FH
eHhP]FH× q]]h;MN;;[F× ;;[× FH× .;;YPH[
PWikPWF× []N× HH[× qY;X× H[× ChHHF
ikh]]ZNHCPHF× q;[× hPqPHhH[× X]ZH[FH
lPk× .D;[FP[;qPK´× *]YH[´× FH× 
;YkPiDOH
hHNP]× H[× -liY;[F¹× /PWFH[i× FH× PWikPWFH[
Pi× FH× qY;XkH× lPkNHiDOllhF× F]]h
NYHkiWHhi× H[× e;i× [;× FH× PWikPWFH[´× k]H[
FH×wHHiePHNHY×ikHHN´×OHHMk×FH×wHH×OHk
NHCPHF× P[NH[]ZH[¹× �Hk× Pi× F;;h]Z
Z]NHYPWX´×F;k×rH×ikH[H[×P[×][wH×hHNP]
;;[khHxH[´×FPH×;MX]ZikPN×wPW[×q;[×r;k
[l×FH×C]FHZ×q;[×FH×"]ikwHH×Pi¹


H× q]]hY]eHhi× q;[× ][wH× OlPFPNH× hPqPHhH[× r;hH[× ZHk× [;ZH× NHFlhH[FH× FH× X]lFHhH× kPWFH[× q;[× FH
�r;hk;Ph× eHhP]FH× [PHk× qHhNHYPWXC;;h× ZHk× FH× Y;[Nw;;Z× ikh]ZH[FH´× ZH;[FHhH[FH× hPqPHhH[× q;[× [l¹× 
H
hPqPHhH[×O;FFH[×HH[×Nh]kHh×qHhO;[N×H[×q;;X×HH[×qHHY×Nh]kHh×FHCPHk×F;[×kHNH[r]]hFPN´×H[×qHhYHNFH[
hHNHYZ;kPN× Ol[× CHFFP[NH[¹× 
H× hPqPHhH[× qHhq]HhFH[´× q]]h× ;;[q;[N× q;[× FH× .;;YPH[× PWikPWF´× h]YikH[H[× P[
][wH×hPDOkP[N´×FPH´×F]]h×FH×P[kHh;DkPH×ZHk×CHFFP[N×H[×;[FHhH×ikH[H[´×CPW×k]H[HZH[FH×kh;[ie]hk;Mik;[F
XYHP[Hh×H[×ZHHh×;MNHh][F×rHhFH[¹×5HHY×q;[×FH×e;YH]w]TiDOH×H[×ZHi]w]TiDOH×iHFPZH[k;PhH×ikH[H[×wPW[
HhN×qHhO;hF×H[×ZP[FHh×NHq]HYPN×q]]h×MtiPiDOH×H[×DOHZPiDOH×qHhrHhP[N×H[× rHhFH[×F]]h×hPqPHhH[× ]qHh
Nh]kH× ;Mik;[FH[× qHhq]HhF× w][FHh× q]YYHFPN× lPk× HYX;;h× kH× q;YYH[¹× 
Pk× NHYFk× P[× OHk× CPWw][FHh× q]]h
N;[NXr;hki´×Xr;hkiPHk´×Xr;hkiPkPiDOH×w;[FikHH[´×YtFPHk´×h;FP]Y;hPHk×H[×qllhikHH[¹× 
;;hH[kHNH[×O;FFH[
]¹;¹× X;YXikHH[´× iDOPik× H[× XYHPikHH[× [;lrHYPWXi× X;[i× ][wH× ikhHXH[× qP;× FHwH× hPqPHhH[× kH× CHhHPXH[¹× 5;[× FH
i]Zi× W][NHhH× qlYX;[PiDOH× NHikHH[kH[i]]hkH[× O;FFH[× Nh;[PHk× H[× hOt]YPHk× HH[× Nh]kHhH× X;[i× ]Z× ][wH
ikhHHX× kH× CHhHPXH[× F;[× OHk× Z;XXHYPWX× qHhrHhH[FH× klMikHH[´× C;i;Yk× H[× N;CCh]¹× 
H× hHikH[× q;[× FH
][FHhrHN×qHhrHHhFH× ikH[H[× r]hFH[×P[×FH×q]hZ×q;[×w;[F×H[×XYHP×rHY×P[×FH×  HFHhY;[Fi× ][FHhNh][F
kHhlNNHq][FH[´× Z;;h× ][kChHXH[× P[× OHk× 6P[kHhirPWXiH×k¹N¹q¹× Hh]iPH× q;[× OHk× ]eeHhqY;X× q;[× OHk× "]ikÊ
 HFHhY;[Fi×eY;kH;l¹
�[×XHPYHHZ×Xl[[H[×FH×i[HY×qHhrHhH[FH×ikH[H[×rHY×q]]hX]ZH[´× ]ZF;k×NHFlhH[FH×OHk×kh;[ie]hk×P[×FH
w]]Y×q;[×FH×NYHkiWHh´×FH×ikH[H[×;MNHiY]kH[×h;;XkH[×q;[×;kZ]iMHhPiDOH×P[qY]HFH[¹
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�]HrHY× FH× q]hZ× q;[× HH[× ikHH[× HH[× P[FPD;kPH× X;[× wPW[× q]]h× FH× rPWwH× q;[× kh;[ie]hk´× r;kHh× ]M× PWi´× Pi
q]]hwPDOkPNOHPF×NHC]FH[¹×�Hk×i]]hk×NHikHH[kH´×FH×kh;[ie]hk;Mik;[F´×FH×O;hFOHPF×q;[×FH×hPqPHhCHFFP[N´
FH×CHrHNP[N×q;[×OHk×r;kHh×]M×PWi´×FH×P[kHh;DkPH×ZHk×;[FHhH×ZHHNHq]HhFH×ikH[H[×H[×HqH[klHYH×Y;kHhH
Hh]iPH´× ieHYH[× HH[× h]Y× Z¹C¹k¹× FH× lPkHP[FHYPWX× q]hZ×H[× Nh]]kkH× q;[× FH× NHq][FH[× ikHH[¹× 
]qH[FPH[× X;[
CHrHNH[F×Y;[FPWi×ikH[H[×lPk×HH[×]lFH×hPqPHhCHFFP[N×]M×wHYMi×q;[×HH[×/HhkP;Ph× ]]hFwHH×ikh;[F×OHCCH[
ZHHNHq]HhF× H[× P[× ][wH× CllhkH[× OHCCH[× ;DOkHhNHY;kH[¹× 6PH× XH[k× Hh× [PHk× FH× h][FH× H[× NHe]YPWikH
ikHH[kWHi× ]e× i]ZZPNH× ClPkH[Y;[FiH× ikh;[FH[º× �Hk× X;[× Fli× w]× Z;;h× wPW[´× F;k× rH× O]HXPNH× w]rHY× ;Yi
Z]]P×;MNHh][FH×ikHH[kWHi×[;;ik×HYX;;h×qP[FH[×P[×OHk×6P[kHhirPWXiH¹

/]k× ;;[× OHk× HP[FH× q;[× FH× .;;YPH[× PWikPWF× O;FFH[× FH×hPqPHhH[× HH[× ;[FHh× ikh]]ZNHCPHF× H[× X;h;XkHh× F;[
kHNH[r]]hFPN¹× 
H× -PW[´× r;;hq;[× FH× �;;i× HH[× wPWhPqPHh× r;i´× ikh]]ZFH× qHhFHh× [;;h× OHk× []]hFH[× F;[
kHNH[r]]hFPN×q]]hF;k×FPH× lPkZ][FFH×P[×FH× ]]hFwHH¹×
H× �HZi×H[×6HwHh×O;FFH[× []N×hPqPHhikHYiHYi´×FPH
]ZC]NH[× [;;h× OHk× rHikH[× hPDOkP[N× OHk× OlPFPNH×  HFHhY;[F¹× 
H× �YCH× Pi× Y;[N× HH[× wPWhPqPHh× q;[× FH× 6HwHh
NHrHHik´× H[× Ch;DOk× Hh]iPHZ;kHhP;;Y× lPk× OHk× ]]ikH[× q;[× OHk× OlPFPNH× 
lPkiY;[F× [;;h× ][wH× ikhHXH[¹× �Hk
XYPZ;;k× r;i× X]lFHh× F;[× kHNH[r]]hFPN´× H[× F]]h× FH× Nh]kH× Y;[FPWiZ;ii;½i× ik][F× OHk× wHH[PqH;l× kPH[k;YYH[
ZHkHhi× Y;NHh× F;[× q;[F;;N´× r;;hF]]h× OHk× qHhO;[N× q;[×FH× hPqPHhH[× ;;[wPH[YPWX× Nh]kHh× r;i× H[× O]NHhH
ikh]]Zi[HYOHFH[× q]]hXr;ZH[¹× 
H× hPqPHhH[× X][FH[× wPDO× [PHk× P[i[PWFH[× P[× FH× CHqh]hH[× Nh][F¹× �[]hZH
O]HqHHYOHFH[×i[HHlr×P[×FH×O]NHh×NHYHNH[×NHCPHFH[×w]hNFH[×q]]h×HH[×iHPw]H[iNHC][FH[×Nh]kH×;;[q]Hh
q;[× iZHYkr;kHh¹× �PHhF]]h× O;FFH[× FH× hPqPHhH[× HH[× k]k;;Y× ;[FHh× X;h;XkHh× F;[× FH× kHNH[r]]hFPNH
ZH;[FHhH[FH×�;;i×H[×-PW[³×wH×qHhYHNFH[×hHNHYZ;kPN×Ol[×CHFFP[N´×CHhHPXkH[×O]NHhH×ikh]]Zi[HYOHFH[×H[
O;FFH[×ZHHh×PWiN;[N´×r;;hF]]h×hHY;kPHM×Nh]kH×ikH[H[×X][FH[×r]hFH[×qHheY;;kik¹Ø
H×hPqPHhH[×O;FFH[×NHH[
iZ;YYH´× q;ikH× CHFFP[NH[´× Z;;h× w]DOkH[× Ol[× rHN× ]qHh×HH[× qY;XkH× q;[× kPH[k;YYH[× XPY]ZHkHhi× ChHHF¹× �h
][ik][FH[×[HkrHhXH[×q;[×ikh]]ZNHlYH[´×FPH×]qHh×HH[×Nh]]k×]eeHhqY;X×NhP[F×H[×ikH[H[×[HHhYHNFH[¹

"ZF;k× FH× wrHhMikH[H[× lPk× w]qHYH× hPDOkP[NH[× wPW[× ;;[NHq]HhF´× Pi× OHhX]ZikCHe;YP[N× q;[× HH[× P[FPqPFlHYH
ikHH[×Y;ikPN´×q;;X×wHYMi×][Z]NHYPWX¹×�]HrHY×FH×ikH[H[×lPk×OHk×wlPFH[×H[×]]ikH[×qHHY;Y×q^^h×FH×.;;YPH[×PWikPWF
wPW[× ;;[NHq]HhF× ÆehHÊNY;DP;;YÇ´× r]hFH[× wH× F]]h× HYX;;h× ZHk× []]hFHYPWXH× ikH[H[× ;;[NHkh]xH[¹× �Hk× .;;YPH[
Y;[FPWi× OHHMk× FH× []]hFHYPWXH× ikH[H[× qHhZH[NF× ZHk× ]lFH× kHhkP;PhH× C]FHZ× H[× F]]h× hPqPHhH[× ;DOkHhNHY;kH[
ikH[H[´× H[× FHHYi× qHhZ;YH[× k]k× XHPYHHZ¹× �]HrHY× FH× OHhX]Zik× q;[× HH[× P[FPqPFlHYH× wrHhMikHH[× wHYFH[× X;[
r]hFH[×CHe;;YF´×Xl[[H[×rH×rHY×FPXrPWYi×OHk×OHhX]Zik×NHCPHF×q;[×HH[×Nh]kH×qHhw;ZHYP[N×q;[×wrHhMikH[H[
H[×NhP[F×CHe;YH[´×FPH×]e×II[×Y]D;kPH×rPYYHXHlhPN×Pi×NHh;;ek¹× 
]]h×FH×ikH[H[×H[×OHk×NhP[F×kH×DY;iiP{DHhH[
[;;h× i]]hk× H[× F;;h[;× FH× ][FHhYP[NH× qHhO]lFP[NH[× q;[× FH× i]]hkH[× kH× CHhHXH[H[× ÆFH× wN[¹
wrHhMikHH[;ii]DP;kPHiÇ´×Xl[[H[×rH×CHe;YH[×]M×FH×ikH[H[×lPk×OHk×[]]hFH[´×]]ikH[×]M×wlPFH[×;MX]ZikPN×wPW[¹

H× OHhX]ZikNHCPHFH[× q;[× FH× XYHP[HhH× wrHhMikH[H[× Xl[[H[× YPNNH[× P[× :rHFH[´× 6HikÊ�P[Y;[F´× 
]k[PiDOH
�]YM´× "]ikwHH´× 
H[HZ;hXH[´× CPW[;× NHOHHY× 
lPkiY;[F´×FH× 
HYNPiDOH× H[× �h;[iH× �hFH[[H[× H[× FH× 5]NHwH[¹
.]ZZPNH× ikH[H[× OHCCH[× ;Mik;[FH[× q;[× D;¹× ••••XZ× ;MNHYHNF´× q]]hF;k× wH× P[× 6P[kHhirPWX× rHhFH[
NHq][FH[¹
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�[×FH×FPhHDkH×]ZNHqP[N×q;[×6P[kHhirPWX×wPW[×H[XHYH×q;[×FH×Nh]]kikH´×P[× HFHhY;[F×;;[NHkh]xH[´×wrHhMXHPH[
lPk×FH×PWikPWF×NHq][FH[¹×�I[×w]½[×XHP×ik;;k×]eNHikHYF×P[×OHk×5hPWOHPFie;hX×P[×OHk×F]he´×HH[×;[FHhH×XHP×ik;;k
]eNHikHYF×P[× �HFF]¹×5HYH×;[FHhH´×PHki×XYHP[HhH×XHPH[× ik;;[×HYFHhi×]eNHikHYF¹×�h]kH×XHPH[×Xl[[H[× ]]X×[l
[]N×CPW×Nh;;MrHhXw;;ZOHFH[×r]hFH[×;;[NHkh]xH[¹× �Hk×YPWFk×NHH[×krPWMHY´×F;k×FH×;YYHhNh]]kikH×XHPH[×F]]h
Y;[FPWi×lPk×.D;[FP[;qPK×wPW[×;;[NHq]HhF¹×-PqPHhH[´×H[×wHYMi×hPqPHhPWi´×w]lFH[×F;;hk]H×[PHk×P[×ik;;k×wPW[×NHrHHik¹


H× XHPH[´× FPH× ;;[q;[XHYPWX× wPW[× ;;[NHq]HhF× F]]h× hPqPHhH[´× Xl[[H[× HH[× F]]hi[HFH× q;[× rHY× €× ?× •× ZHkHh
OHCCH[´×H[×wPW[×ZHHNHq]HhF×lPk×ikhHXH[×O][FHhFH[×XPY]ZHkHhi×q;[×][i×q;[F;;[´×P[NHqh]hH[×P[×PWiiDO]kiH[
H[×iDOlPqH[F×]qHh×FH×hPqPHhCHFFP[N¹×:]×r]hFH[×P[×OHk×6P[kHhirPWXiH×ikH[H[×;;[NHkh]xH[´×FPH×r;;hiDOPW[YPWX
;MX]ZikPN×wPW[×q;[×FH×]lFH×ikh]]ZNHCPHFH[×q;[×FH×-PW[´× �HZi´×6HwHh´× �YCH×H[×OHk×k]H[Z;YPNH×

¹ Ø.;;YPH[×Y;[FPWi×OHHMk×qHHY×ikH[H[×lPk×FH×]lFH×ikh]]ZNHCPHFH[×[;;h×][wH×hHNP]×qHheY;;kik¹
6H×rHkH[×FPk×k;ZHYPWX×wHXHh´×]ZF;k×Hh×wN[¹×¼NPFiNHikHH[kH[¼×wPW[×NHq][FH[´×FPH×rPWwH[×]e×FH×NHCPHFH[×q;[
OHhX]Zik¹× �[× FH× ]lFH× H[× OlPFPNH× ikh]]ZNHCPHFH[× q;[×hPqPHhH[× X]ZH[FH× lPk× OHk× wlPFH[× H[× ]]ikH[× wPW[
hHY;kPHM× ZHHh× iHFPZH[kNHikHH[kH[× ;;[rHwPN× F;[× ZHk;Z]hMH× H[× ik]YYP[NiNHikHH[kH[¹× 
H
iHFPZH[kNHikHH[kH[×wPW[×F]]hN;;[i×ZP[FHh×XYHlhhPWX´×XYHP[Hh×H[×ZHHh×;MNHh][F×F;[×FH×[]]hFHYPWXH×ikH[H[
;;[NHq]HhF×F]]h×OHk×Y;[FPWi¹

�hPF;[]i
hPqPHhH[ikHYiHY

/PWFH[i× FH× Xr;hk;PhH× PWikPWFH[× qHhiehHPFFH[× Z;ii;½i× NYHkiWHhPWi× wPDO× P[× qHhiDOPYYH[FH× hPDOkP[NH[× q;[lPk
.D;[FP[;qPK×H[×q]hZFH[×H[PNH×Z;YH[×HH[×PWiX;e×P[×6Hik×�lh]e;¹×�h×r;hH[×NHFlhH[FH×FH×�r;hk;Ph×eHhP]FH
ZP[ikH[i×krP[kPN×PWikPWFH[´×Z;;h×q;[×;YYHH[×FH×q]]hY;;kikH´×OHk×.;;YPH[´×FPH×HP[FPNFH×€•„¹•••×W;;h×NHYHFH[´
rHkH[× rH× ZHk× wHXHhOHPF× F;k× OHk× Y;[FPWi× k]k× wlPFHYPWX× q;[× 6P[kHhirPWX× hHPXkH¹× �Hk× .;;YPH[× Y;[FPWi× CHr]]N
q;[lPk×.D;[FP[;qPK´×ZHHh×ehHDPHi×:rHFH[´×6Hik×�P[Y;[F´×FH×Fh]]NNHq;YYH[×
]k[PiDOH×�]YM×H[×"]ikwHH´×P[
hlrrHN×wlPFrHikHYPWXH×hPDOkP[N×[;;h× ][wH× ikhHXH[×H[× iDOh;;ekH×][FHhrHN×Y]i×H[×q;ik×h]kiZ;kHhP;;Y´×XYHP´
w;[F×H[×NhP[F×q;[×FH×C]FHZ¹×
Pk×Z;kHhP;;Y×rHhF×]eNH[]ZH[×H[×qHhZH[NF×P[×FH×][FHhikH×Y;NH[×q;[×FH
PWiX;e× H[× i]Zi× qHhChPWwHYF× F]]h× FH× CHrHNP[NH[× P[× OHk× PWi× H[× ]qHh× FH× ][FHhNh][F´× H[× qHhZ;YH[× k]k× HH[
YHHZ;DOkPNH×ilCik;[kPH´×FH×wN[¹×XHPYHHZ¹Ø/]H[×OHk×Y;[FPWi×rHNiZ]Yk×CYHHM×HH[×H[]hZH×O]HqHHYOHPF×elP[
;DOkHh×P[×FH×q]hZ×q;[×Nh]kH×H[×XYHP[H×XHPH[´×NhP[F´×w;[F×H[×YHHZ¹× /HNH[r]]hFPN×wPW[×FH×;DOkHhNHCYHqH[
Nh]kH×wrHhMikH[H[´×FPH×FH×ehHOPik]hPiDOH×ZH[i×NHChlPXkH×q]]h×OHk×C]lrH[×q;[×Ol[HCHFFH[´×H[×FPH×OHh×H[
FHh× ;Yi× rHNZ;hXHhP[N´× Z][lZH[kH[× H[× FHD]h;kPH× wPW[×NHChlPXk´× OHk× ZHHik× ]eq;YYH[F× P[× OHk× Y;[FiDO;e¹
�DOkHh´×Hh×Pi×HH[×kPWF×NHrHHik×F;k×  ]]hFÊ×H[× �PFFH[Ê HFHhY;[F×CHw;;PF×Y;NH[×ZHk×qHYH×XYHP[H×H[×Nh]kH
.D;[FP[;qPiDOH×XHPH[¹×/liiH[×FHwH×wrHhMikH[H[×X]ZH[FH×lPk×OHk×[]]hF]]ikH[×CHqP[FH[×wPDO×hHY;kPHM×qHHY
XYHlhhPWXH× ik]YYP[NiNHikHH[kHi× H[× ZHk;Z]hMH× NHikHH[kHi´× ZHk× [;ZH× Nh;[PHkH[× H[× N[HPiH[¹× 
H
XYHlhH[hPWXF]Z× q;[× qHHY× ikH[H[× r]hFk× e;i× FlPFHYPWX×]e× HH[× ¼qHhiH× F]]hi[HFH¼× [;× F]]hiY;;[× Æ;YkPWF× ZHk
qHPYPNOHPFiChPY¶Ç¹×5]]h×NHikHH[kHÊFHkHhZP[;kPH×Pi×OHk×CHiklFHhH[×q;[×w]rHY×qHhrHhP[Ni]eeHhqY;X×;Yi×qHhiH
F]]hi[HFH×q;[×CHY;[N¹
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"e× i]ZZPNH´× e;i× NHeY]HNFH× 6P[kHhirPWXiH× ;XXHhi× Xl[[H[× rH× hHY;kPHM× qHHY× XYHP[H× H[× ZP[FHh× XYHlhhPWXH
iHFPZH[kNHikHH[kH[×;;[khHxH[¹×
HwH×ikH[H[×wPW[×qHHY;Y×;;[NHq]HhF×F]]h×]lFH×hPqPHhH[¹×
H×ikH[H[×OHCCH[
Ol[× XYHlh× qHhY]hH[× F]]h× FH× Y;[NH× CY]]kikHYYP[N× ;;[×FH× ;kZ]iMHHh´× r;;hF]]h× qHhrHhP[N× ]ekh;F´× Z;;h× wPW[
i]rPHi]× rHNH[i× qHhiDOPYYH[× P[× NHikHH[kHÊq]hZH[FH× ZP[Hh;YH[× ZP[FHh× XYHlhhPWX× F;[× FH× []]hFHYPWXH
XhPik;YYPW[H×NHikHH[kH[×;;[NHq]HhF×F]]h×OHk×Y;[FPWi¹×.kH[H[×NHh;;ek×]e×H[×[;;ik×w;[FrHNH[×wPW[×ZHHik;Y
;;[NHq]HhF× q;[× HYFHhi× kHh× qHhO;hFP[N× q;[× FH× rHN× H[×CHq;kkH[× q;;X× elP[× H[× iY;XXH[× ;MX]ZikPN× q;[
PWwHhHhkiÊ×H[×XYHP]qH[i¹

.kH[H[´× FPH× kPWFH[i× Nh;;MrHhXw;;ZOHFH[× wPW[× NHq][FH[× P[× XHPYHHZ´× r;;hP[× wH× ;MNHiY]kH[× r;hH[× q;[
;kZ]iMHhPiDOH× P[qY]HFH[´× wPW[× ZP[FHh× qHhrHHhF× F;[× ikH[H[× NHq][FH[× ]e× ;XXHhi¹× 
H× ]e× ;XXHhi
;;[NHkh]xH[×ikH[H[×wPW[×F]]hN;;[i×qHhrHHhF×H[×FPH[H[×F]]hNHw;;NF×]M×F]]hZPFFH[×NHiY;NH[×kH×r]hFH[
]Z×FH×XYHlhH[×N]HF×kH×wPH[¹× �Hk×;Mie]HYH[×H[×;MC]hikHYH[×q;[×FH×ikH[H[×;DDH[klHHhk×FH×XYHlhH[×HDOkHh
]]X¹× �[× FH× XHPYHHZ× r]hFH[× i]Zi× X;YXikH[H[× ;;[NHkh]xH[´× ;Y× F;[× [PHk× ZHk× M]iiPHYH[´× FPH´× r;[[HHh× Y;[N
CY]]kNHikHYF×;;[×FH×;kZ]iMHHh×]eNHY]ik×w]lFH[×wPW[¹× �[×OHk×hPqPHhNhP[F×q;[×FH×OlPFPNH×�;;i× r]hFH[×rHY
X;YXikH[H[× ;;[NHkh]xH[´× Z;;h× P[× OHk× NhP[F× ;;[NHq]HhF× F]]h× FH× qh]HNHhH× hPqPHhikHYiHYi× wPW[× FH× ]]Pk
;;[rHwPNH× X;YXikH[H[× P[ZPFFHYi× ]eNHY]ik× F]]h× FH× Y;[NH× CY]]kikHYYP[N× ;;[× FH× HYHZH[kH[¹× :rHhMikH[H[
q;[× X;YXikHH[´× wHYFH[× ;;[NHkh]xH[× P[× 6P[kHhirPWX´× wPW[× F]]h× OHk× Y;[FPWi× ;DOkHhNHY;kH[× P[× ;MiYlPkH[FH
XHPYHHZ×H[×X]ZH[×lPk×OHk×[]]hF]]ikH[×Æ"]ikÊ HFHhY;[F´×
lPkiY;[F´×
H[HZ;hXH[´×"]ikwHH´×:rHFH[Ç¹

¼
H× 
PXXH× .kHP[¼× P[× OHk× :lPFÊ�PZClhNiH
�YiY]]× Pi× HH[× Nh]kH× wrHhMikHH[× q;[× D;¹
†¹„••XN×ZHHNHq]HhF×F]]h×FH×�;;i¹×�[×FH
W;hH[× ‚•× q;[× FH× ••H× HHlrØ Pi× FH× ikHH[
;;[NHkh]xH[× CPW× OHk× Nh;qH[× q;[× OHk
�lYP;[;X;[;;Y¹× :rHhMikH[H[× q;[× FPk
M]hZ;;k´× ZHHNHq]HhF× F]]h× hPqPHhH[´× wPW[
NHH[×wHYFw;;ZOHPF¹×
H×ikHH[´×CHik;;[FH
lPk× OHk× O;hFH× -HqP[PH[Xr;hkiPHk´× Pi
;MX]ZikPN× lPk× FH× �h;[iH× �hFH[[H[´× H[
]qHh× HH[× ;Mik;[F× q;[× ZP[ikH[i× •••XZ
F]]h× FH× �;;i× ZHHNHq]HhF¹
�YHP[HØ wrHhMikH[H[× q;[
-HqP[PH[Xr;hkiPHk× r]hFH[× ]]X× P[× OHk
6P[kHhirPWXiH× ;;[NHkh]xH[¹× /Hh
qHhNHYPWXP[N³× �Hk× NHiDO;kkH× NHrPDOk× q;[
FH×F]]h×Y;[FPWi×ZHHNHq]HhFH×wrHhMikHH[´
FPH×ik;;k×]eNHikHYF×P[×OHk×5hPWOHPFie;hX×P[
6P[kHhirPWX´×Pi×ƒ‚¹•••XN¶Ø
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H×q]]hh;;F×wrHhMikH[H[×;;[×OHk×Z;;PqHYF×r]hFk×D][kP[l×;;[NHqlYF¹×
H×C]FHZ×Pi×q;;X×P[×CHrHNP[N³
q]hikrHhXP[N´× C]FHZFPHhH[´× [;kllhYPWXH× khPYYP[NH[× q;[× FH× ;;hFH´× qHhXHHh× ]e× [;CPW× NHYHNH[× rHNH[× H[
CHrHhXP[NH[×F]]h×;XXHhC]lrHhi¹×�PHhF]]h×CHrHNH[×FH×wrHhMikH[H[×P[×FH×][FHhNh][F×k¹]¹q¹×HYX;;h×H[
FH×]ZhP[NH[FH×{W[HhH×Nh][FX]hhHYi¹× �Hk×{W[H×Z;kHhP;;Y×w;Xk×P[×FH×O]YkHi×kliiH[×FH×ikH[H[´×r;;hF]]h
lPkHP[FHYPWX×FH×ikH[H[×;;[×FH×]eeHhqY;XkH×X]ZH[¹
.kH[H[×wPW[×ZHHh×NHYHPFH[F×q]]h×X]l×H[×r;hZkH×F;[×FH×C]FHZ×Hh]ZOHH[¹×�Yi×NHq]YN×OPHhq;[×CHqhPHik
FH×C]FHZ× ][FHh×HH[× ikHH[×HHhFHh´× r;;hF]]h×FH× ikHH[×]ZO]]N× r]hFk×NHFhlXk¹× 
H× ][kik;[H×hlPZkHi
][FHh× FH× ikHH[× r]hFH[× ]eNHqlYF× ZHk× {W[Hh× C]FHZ× Z;kHhP;;Y¹× 
Pk× eh]DHi× q;Yk× ][FHh× FH× []HZHh
q]hikrHhXP[N¹
�;[×FH×]eeHhqY;XkH×r]hFH[×kH[iY]kkH×FH×{W[HhH×C]FHZFHHYkWHi×F]]h×rP[F×H[×hHNH[×rHNNHCY;wH[×H[
NHie]HYF´×w]F;k×NhP[F×H[×ikH[H[×lPkHP[FHYPWX×CY]]k×X]ZH[×kH×YPNNH[¹

6H× w]lFH[× P[× FH× F]]h× OHk× PWi× ;DOkHhNHY;kH[× XHPYHHZ×q]]h[;ZHYPWX× XHPH[× lPk× .D;[FP[;qPK× H[× �P[Y;[F
qHhr;DOkH[´×H[×F;[×ZHk×[;ZH×FPH×q;[×FH×ik]YYP[NiÊ×H[×]ZwHkkP[Nii]]hk×ÆF¹r¹w¹×FH×XhPik;YYPW[H×XHPH[Ç¹×
Pk
Pi×[PHk×OHk×NHq;Y¹×/HYYP[NH[×OHCCH[×lPkNHrHwH[×F;k×P[×FH×ZHHikH×NHq;YYH[×iYHDOki×••î×k]k×‚•î×q;[×FH
NHq][FH[×XHPH[×k]k×FH×XhPik;YYPW[H×i]]hk×CHO]hH[´×kHhrPWY×FH×]qHhPNH×XHPH[×HH[×iHFPZH[k;PhH×]]hieh][N
OHCCH[¹×6HY×Pi×OHk×w]´×F;k×FH×XhPik;YYPW[H×Nh;[PHkÊ´×N[HPi×H[×C;i;YkXHPH[×FPXrPWYi×Nh]kHh×wPW[×F;[×FH×XHPH[
q;[×iHFPZH[k;PhH×]]hieh][N¹×
Pk×OHHMk×kH×Z;XH[×ZHk×FH×kHskllh×q;[×FH×XHPH[¹×�H[×iHFPZH[k;PhH×ikHH[
Pi× q;;X× Ch]iiHh× H[× NHY;;NF´× kHhrPWY× FH× XhPik;YYPW[H× ikH[H[× O]Z]NH[Hh× wPW[¹× /PWFH[i× OHk× kh;[ie]hk× F]]h
NYHkiWHhPWi× qPHY× FH× iHFPZH[k;PhH× ikHH[× lPkHH[× P[× XYHP[HhH× iklXXH[´× wHYMi× ZHk× qllhikHH[× NHCHlhFH× FPk¹
.]rPHi]×r;hH[×FH×iHFPZH[k;PhH×XHPH[×q;;X×;Y×XYHP[Hh×F;[×FH×XhPik;YYPW[H×XHPH[´×k]H[×wH×P[×OHk×NYHkiWHhiPWi
rHhFH[× ]eNH[]ZH[¹× 
Pk×OHHMk×kH×Z;XH[×ZHk×FH×Z;kH×q;[×O]Z]NH[PkHPk×q;[×FH×h]kiM]hZ;kPHi× ]e×FH
eY;;ki×q;[×OHhX]Zik¹×
;;h[;;ik×ieHHYkØFH×Z;kH×q;[×qHhrHhP[N´×FPH×eY;;ki×q][FØ[;F;k×FH×XHPYHHZ×r;i
;MNHwHk´× HH[Ø h]Y× Z¹C¹k¹× FH× Nh]]kkH× q;[× FH× NHq][FH[×XHPH[¹× 
H× qHhrHhP[N× q;[× XHPH[× P[× FH× XHPYHHZ× Pi
;MO;[XHYPWX×q;[×FH×i;ZH[ikHYYP[N×H[×Y;;NFPXkH×q;[×FH×]ZiYlPkH[FH×XHPYHHZ´×FH×i;ZH[ikHYYP[N×H[×FPXkH
q;[×FH×;MFHXXH[FH×H[×][FHhYPNNH[FH×Y;NH[×H[×HqH[klHYH×Hh]iPH×F]]h×CPWq]]hCHHYF×CHHXr;kHh¹×"ZF;k
rH×CPW×OHk×w]HXH[×r]hFH[×;;[NHkh]XXH[×F]]h×FH×Nh]kHhH×XHPH[´×]qHhiDO;kkH[×rH×;Y×N;lr×OHk×;;[FHHY
XhPik;YYPW[H× XHPH[× P[× FH× XHPYHHZ¹× "[FHhw]HXHhi× qHhw;ZHYH[× ikH[H[× q;[× ;YYH× Nh]]kkHi× H[× qHhFHYH[× FPH
q]YNH[i×Nh]]kkHXY;iiH×q]]hF;k×FHkHhZP[;kPH×eY;;ki×qP[Fk¹×�[×rHhXHYPWXOHPF×CHO]]hk×••î×k]k×‚•î×q;[×;YYH
NHq][FH[× XHPH[× k]k× OHk× XhPik;YYPW[H× i]]hk´× r;;hq;[×NHZPFFHYF× iYHDOki× €•î× ZHk× H[PNH× wHXHhOHPF× Pi× kH
OHhYHPFH[× k]k× OHk× NHCPHF× q;[× OHhX]Zik¹× �hN]´× iYHDOki× HH[× iDO;ZHYH× •î× k]k× ‚î× q;[× OHk× k]k;;Y× ;;[k;Y
ikH[H[×NHHMk×][i×H[PN×P[wPDOk×Z¹C¹k¹×OHk×NHCPHF×P[×.D;[FP[;qPK×r;;h×OHk×NYHkiWHhPWi×q;[F;;[×Xr;Z¶Ø

"ZF;k× FH× wrHhMikH[H[× q]]h× H[× kPWFH[i× FH× .;;YPH[× PWikPWF× wPW[× ;;[NHq]HhF´× wPW[× wH× CHFHXk× ÆNHrHHikÇ× F]]h
e]ikÊNY;DP;YH×;MwHkkP[NH[´×ZHk×[;ZH×FHXw;[FH[¹×6H×khHxH[×F;;h]Z×ZP[FHh×wrHhMikH[H[×;;[×]e×FH×C]YYH
HiiH[×NHYHNH[×]e×FH×FHXw;[FhlNNH[×H[×ÊX]eWHi¹×
H×HHhikH×C]HhH[×O;FFH[×ZP[FHh×Y;ik×q;[×ikH[H[×]e×Ol[
eHhDHHYkWHi×NHYHNH[×]e×FH×w;[FFlP[H[¹×"e×FH×O]NH×eY;kH;l½i´×r;;h×rHP[PN×]M×NHH[×FHXw;[F×YPNk´×Xl[[H[
rH×F;;hH[kHNH[×rHY×qHHY×wrHhMikH[H[×]e×OHk×Z;;PqHYF×qHhr;DOkH[´×w];Yi×]e×FH×5;YXH[PHhiClYk´×[;CPW×FH
XYHPNh]HqHi×¼
H×5YPWk¼×H[×¼/H×.PHeH¼´×H[×OHk×6]]YFi×eY;kH;l¹
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�=�D�Q�G�V�W�H�H�Q�����V�H�G�L�P�H�Q�W�����R�I���D�I�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��

:rHhMXHPH[×q;[×w;[FikHH[×X]ZH[×P[×][wH×hHNP]×qHHY×q]]h¹×:;[FikH[H[×CHik;;[×Nh]kH[FHHYi×lPk×X]hhHYi×q;[
OHk× O;hFH× ZP[Hh;;Y× Xr;hki× ÆXr;hki× Xh;ik× ZHk;;YÇ× H[×wPW[× N]HF× CHik;[F× kHNH[× qHhrHhP[N¹× :lPqHh× Xr;hki× Pi
DOHZPiDO× NHwPH[× NHYPWX× ;;[× iPYPDPlZFP]sPFH× Æ.P"•Ç¹×�[Ø FH× rHkH[iDO;e× r]hFk× w;[FikHH[× ;;[NHFlPF× ;Yi
Xr;hki;hH[PHk¹× Ø :;[FikH[H[× X]ZH[× P[× ;YYHhYHP× XYHlhH[× q]]h× ;MO;[XHYPWX× q;[× FH× CPWZH[NP[N× q;[× ;[FHhH
ilCik;[kPHi×F;[×Xr;hki×H[×FH×]e[;ZH×q;[×;[FHhH×HYHZ H[kH[×P[×OHk×.P"•×XhPik;Yh]]ikHh¹×
H×w;[FX]hhHYi×wPW[
q;[× ]]hieh][N× Hh]iPHeh]FlDkH[× ;MX]ZikPN× q;[× qHhrHHhFH× C]FHZi× H[× CHhNH[´× FPH× wPW[× ZHHNHq]HhF× H[
;DOkHhNHY;kH[× F]]h× ikh]ZH[F× r;kHh× ]M× FH× rP[F¹× 
HØ X]hhHYNh]]kkH× Pi× ;MO;[XHYPWXØ q;[× FH× ;Mik;[F× k]k× OHk
OHhX]ZikNHCPHF×q;[×FH×X]hhHYi×H[×rPWwH×q;[×kh;[ie]hk¹×�ZZHhi×HH[×XYHP[HhH×X]hhHY×X;[×qHhFHh×F]]h×r;kHh
]M× rP[F× r]hFH[× ZHHNHq]HhF× F;[× HH[× Nh]kHhH¹× "]X× FH× Z;kH× q;[× ;Mh][FP[N× q;[× FH× X]hhHYi× X;[× ][i× PHki
wHNNH[×]qHh×FH×kh;[ie]hkrPWwH¹

�PHh][FHh× q]YNk× HH[× CHX[]ekH× CHiDOhPWqP[N× q;[× FH× ZHHik× q]]hX]ZH[FH× i]]hkH[× q;[× wrHhMikH[H[´× FPH
r]hFH[×NHq][FH[×P[×OHk×6P[kHhirPWXiH¹Ø ;×;MC]hikHYH[×ZHk×r;kHh×r]hFk×wPDOkC;;h´×F;k×HH[×Nh]kH×q;hP;kPH
;;[×wrHhMikH[H[×P[×FH×hHNP]×q]]hX]Zk¹×�;[×FH×O;[F×q;[×H[XHYH×CHiDOhPWqP[NH[×r]hFk×ZHHh×lPkYHN×NHNHqH[
]qHh× FH× FhPH× O]]MFNh]HeH[× q;[× NHikHH[kHi× H[× r;;h× Z]NHYPWX× O]H× FH× ikH[H[× Ol[× rHN× q][FH[× [;;h× OHk
6P[kHhirPWXiH¹×:]rHY×Z;Dh]Ê×;Yi×ZPDh]iD]ePiDOH×M]k]½i×r]hFH[×NHk]][F×H[×q]]h×hHFH[H[×q;[×ZP[Hh;YH[Ê
FHkHhZP[;kPH× wPW[× i]Zi× wHHh× Fl[[H× eY;XWHi× ikHH[× Æ•´•‚ZZÇ× ZHk× F]]hq;YYH[F× H[Ø NHe]Y;hPiHHhF× YPDOk
CHXHXH[¹×
H×CHiDOhPWqP[NH[×H[×M]k]½i×CHkhHxH[×lPkiYlPkH[F×FH×ZHHik×MhHglH[k×q]]hX]ZH[FH×wrHhMikH[H[×P[
FH×hHNP]×6P[kHhirPWX¹×
H×q]]h× HFHhY;[FiH×CHNhPeeH[×wHYFw;ZH×wrHhMikH[H[´×FPH×]]X×rHY×CPW×6P[kHhirPWX
Xl[[H[× r]hFH[× ;;[NHkh]xH[´× wPW[× OPHh][FHh× [PHk× CHiDOhHqH[¹×  ;NH[]HN× D]ZeYHkH× ]qHhwPDOkH[× wPW[
CHiDOPXC;;h×qP;×HH[×;;[k;Y× HFHhY;[Fik;YPNH×rHCiPkHi×H[×C]HXH[¹

�H[× Y]He× Pi× HH[× ][ZPiC;;h× OlYeZPFFHY× CPW× OHk× CHiklFHhH[× q;[× wrHhMikH[H[¹×  PHk× HH[× qHhNh]]kNY;i´× w];Yi×;MNHCHHYF× P[× FH
D;hk]][´×N]HF×q]]h×e]ikwHNHYqHhw;ZHY;;hi´×Z;;h×HH[×XYHP[H×Y]He×]M×O;[FYH[i´×FPH×rH×P[×N]HF×YPDOk×FPDOk×CPW×OHk×]]N×O]lFH[¹
�H[×Y]He×ZHk×HH[×qHhNh]kP[N×q;[×€•s×Pi×OHk×CHikH¹

�(�Q�N�H�O�H���:�L�Q�W�H�U�V�Z�L�M�N�V�H���]�Z�H�U�I�V�W�H�Q�H�Q���L�Q���G�H�W�D�L�O
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�[× wrHhMXHPH[× q;[× w;[FikHH[× Xl[[H[× rH× q;;X× []N× FH× ]hPNP[HYH× NHY;;NFOHPF× wPH[× r;;hP[× FH× X]hhHYi× wPW[
;DOkHhNHY;kH[×q]]hF;k×qHhikH[P[N×eY;;kiq][F¹×�HY;;NFOHPF×X;[×wPW[×][kik;;[×F]]h×qHhiDOPYYH[×P[×iHFPZH[kÊ
X]hhHYNh]]kkH´× Ê]hPK[k;kPH× ]M× Êi;ZH[ikHYYP[N¹× 5HhikH[P[N× q;[× OHk× ]]hieh][XHYPWX× Y]iiH× w;[F× q][F× eY;;ki
[;F;k× OHk× CHNh;qH[× rHhF× ][FHh× [PHlr× ;;[NHq]HhFH× iHFPZH[kH[´× r;;hF]]h× FH× FhlX× H[× kHZeHh;kllh
k]H[;ZH[¹× 6;kHh× qHhw;FPNF× ZHk× ]eNHY]ik× iPYPDPlZ´× X;YX× ]M× PWwHh× P[{YkhHHhFH× OHk× w;[F× H[× FH× hHilYkHhH[FH
[HHhiY;N×qHhXYHHMFH×qHhq]YNH[i×FH×X]hhHYi×ZHk×HYX;;h¹× �[×OHk×6P[kHhirPWXiH×Xl[[H[×rH×FPk×eh]DHi×[l× []N
;;[iDO]lrH[¹×
HXw;[F×X;[×]XHhÊ×H[×h]]FÊChlP[XYHlhPNH×Y;NH[×CHq;kkH[×k¹N¹q¹×OHk×[HHhiY;;[×q;[×P[×Nh][FÊ
H[×XrHYr;kHh×]eNHY]ikHØPWwHhZP[Hh;YH[¹×
HwH×Y;NH[×qHhO;hFH[×F]]h×qHhXYHqP[N×q;[×FH×w;[FFHHYkWHi´×w]F;k

×r]hFk×NHq]hZF¹wN[¹×PWwHh]Hh

:rHhMXHPH[× q;[× w;[FikHH[× wPW[× q;;X× NHCh]XH[× Y;[Ni× FH× Y;;NqY;XXH[´× r;;hF]]h× FH× ikH[H[× q;;X× HH[
XH[ZHhXH[FH×eY;kkH×q]hZ×OHCCH[¹×:;[FikH[H[×r]hFH[×q;XHh×;;[NHkh]xH[×P[×Z;kHhP;;Y×;;[NHq]HhF×F]]h
FH×hPqPHhH[×lPk×OHk×]]ikH[×H[×wlPFH[×F;[×P[×Z;kHhP;;Y×;;[NHq]HhF×F]]h×OHk×Y;[FPWi¹×
PW×6P[kHhirPWX×Xl[[H[
wrHhMXHPH[×q;[×w;[FikHH[×;YYHH[×CPW×lPkw][FHhP[N×NHChlPXk×r]hFH[×;Yi×NPFiNHikHH[kH×ZHk×HH[×HH[FlPFPNH
eY;;ki×q;[×OHhX]Zik¹

:rHhMikHH[× q;[× w;[FikHH[× ZHk
;MZHkP[NH[×ˆs†s•´„DZ¹×
HwH×ikHH[×OHHMk
FH× XH[ZHhXH[FH× eY;kkH× q]hZ× q;[× HH[
w;[FikHH[¹× 
H× ]hPNP[HYH× iHFPZH[kÊ
NHY;;NFOHPF× Pi× []N× H[PNiwP[i× wPDOkC;;h¹

H× X]hhHYNh]]kkH× q;[× FHwH× ikHH[× q;hPHHhk
kliiH[× •´‚×H[×€ZZ¹× 
H×X;[i×Pi×Nh]]k×F;k
FH× w;[FX]hhHYi× P[× ikh]ZH[F× r;kHh× wPW[
;DOkHhNHY;kH[¹Ø


H× rHkH[iDO;e×CHkPkHYk× ikH[H[´×FPH×q]]h[;ZHYPWX×CHik;;[× lPk×Xr;hkiX]hhHYi×ZHk×HH[×Nh]]kkH×kliiH[× •
H[×•´•…‚ZZ´×;Yi×w;[FikHH[×Æ]M×HPNH[YPWX×Xr;hki;hH[PHkÇ¹×
H×[;;Z×;hH[PHk×w][FHh×q]]hq]HNiHY×wHNk×PHki
]qHh× FH× X]hhHYNh]]kkH´× Z;;h× [PHki× ]qHh× FH× ZP[Hh;Y]NPiDOH× i;ZH[ikHYYP[N× q;[× FH× ikHH[¹× .kH[H[× ZHk
X]hhHYNh]]kkHi×kliiH[×•´•…‚×H[×•´•••ZZ×r]hFH[×iPYki k][Hi×NH[]HZF´×ikH[H[×ZHk×[]N×XYHP[HhH×X]hhHYi
r]hFH[×XYHPikH[H[×NH[]HZF¹×�]hhHYi×kliiH[×•×H[×…‚ZZ×r]hFH[×;Yi×NhP[F×CHiDO]lrF´×;YYHi×Nh]kHh×F;[
…‚ZZ×wPW[×ikH[H[´×XHPH[×]M×CY]XXH[¹Ø�][NY]ZHh;;k×Pi×HH[×NHikHH[kH×CHik;;[FH×lPk×NhP[F×P[×HH[×{W[HhH
Nh][FZ;ii;¹× �YHPFHHYkWHi× q;[× XYHPikHH[× wPW[× ]]hieh][XHYPWX× P[× CPW[;× ikPYik;;[F× r;kHh× CHw][XH[´× kHhrPWY
Nh]kH×w;[FX]hhHYi×q;[×w;[FikHH[×P[×i[HY×ikh]ZH[F×r;kHh×wPW[×;MNHwHk¹×
]]h×rP[F×ZHHNHq]HhFH×X]hhHYi
wPW[×wHYFH[×Nh]kHh×F;[×•´„ZZ¹
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:rHhMikHH[× q;[× w;[FikHH[× ZHk
;MZHkP[NH[× …s„sƒDZ¹× 
H× h]]FÊ
ChlP[H× XYHlh× rPWik× ]e× HH[× wN[¹
¼C][kw;[FikHH[¼× lPk× FH× /hP;i
eHhP]FH¹× 
H× ikHH[× CHq;k
q]]h[;ZHYPWX× F]]h× PWwHh]sPFH
h]]FÊChlP[× NHXYHlhFH
Xr;hkiX]hhHYi¹× 
H× rPkkH× FHHYkWHi
wPW[×qHhrHHhFH×qHYFie;;kX]hhHYi¹
�[× kHNH[ikHYYP[N× k]k× FH× ][FPHe
NHYHNH[× Y;NH[× q;[
C][kw;[FikHH[× P[× ][wH× hHNP]
[;CPW× NhH[ie;;Y× †‡•´× r]hFk× P[
qHHY×eY;;kiH[×P[×
lPkiY;[F×H[×FH
�h;[iH× 5]NHwH[× O]]N
Xr;YPk;kPHqH× C][kw;[FikHH[
;;[NHkh]xH[´× FPH× NHChlPXk× X;[
r]hFH[× ;Yi× C]lrZ;kHhP;;Y¹
¼"[wH¼× C][kw;[FikHH[× Pi
F;;hq]]h× kH× XYHPPN× H[× w;DOk¹× 
H
OPHhC]qH[× ;MNHCHHYFH× ikHH[× Pi
Z]NHYPWX× ;MX]ZikPN× lPk× OHk
/Hlk]ClhNHhr]lF×]M×FH×�PMHY¹


H× M]k]× OPHh[;;ikØ k]][k× krHH
w;[FikH[H[× ÆhHDOkiq]]h× H[× P[
FH×;DOkHhNh][FÇ×H[×HH[×ikHH[
q;[× Nh;[PHk× ÆYP[Xiq]]hÇ¹× 
H
Nh]]kikH× w;[FikHH[× OHHMk
;MZHkP[NH[× …•s„•sƒ•DZ¹× H[
rHHNk× D;¹× ‚••XN¹× 
H× CY]XXH[
wPW[× qHhZ]HFHYPWX× lPk× FH
;;[NhH[wH[FH×Ø6]]YFiH×;XXHh
qHhrPWFHhF¹× 
H×Nh]]kkH×q;[×FH
CY]XXH[×rPWik×]e×NYHkiWHhPWi×H[
XHPYHHZ× ;Yi× kh;[ie]hkZ]Fli´
ZHk×[]]hF]]ikHYPWXH×OHhX]Zik¹

H× wN[¹× XhPiXh;i× NHY;;NFOHPF
rPWik× Hh]e´× F;k× OHk× w;[F
]]hieh][XHYPWX× P[× ][FPHe× OHH[
H[× rHHh× ikh]ZH[F× Xlikr;kHh
Æ[;CPW×ikh;[FÇ×]M×F]]h×FH×rP[F
Pi× ;MNHwHk× ÆFlP[H[Ç¹Ø �Hk
][kChHXH[× q;[× Xr;hik;FHhi
rPWik× ]e× HH[× NH]Y]NPiDO
hHY;kPHM× W][NH× ]lFHhF]Z× q;[
FH× w;[FikH[H[¹× 
HØ NhPWwH

w;[FikHH[×k]][k×lPkNHiYHeH[×O]YkHi´×FPH×F]H[×qHhZ]HFH[×F;k×FH×w;[FikH[H[×]]Pk×P[×HH[×CHFFP[N×q;[×i[HYikh]ZH[FH×hPqPHhH[
Y;NH[¹×0Pk×.D;[FP[;qPK×wPW[×;[FHhH×w;[FikH[H[×CHXH[F×F;[×OPHh×;MNHCHHYF¹×
HwH×w;[FikH[H[×X]ZH[×Z]NHYPWX×lPk×FH×]ZNHqP[N
q;[×
H[kOHPZ×]M×OHk×/Hlk]ClhNHhr]lF´×r;;h×w;[FikHH[ h]kiH[×lPk×FH×�hPWkÊ5;Y;[NP[PH[×kPWF×F;Nw]ZH[¹×
H×Nh;[PHkikHH[×X]Zk
r;;hiDOPW[YPWX×lPk×�P[Y;[F×]M×:rHFH[¹
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�.�Z�D�U�W�V�L�H�W�����D�I�]�H�W�W�L�Q�J�V�����R�I���P�H�W�D�P�R�U�I���J�H�V�W�H�H�Q�W�H��

*Y;kkH× wrHhMikHH[× q;[× w;[FikHH[× ZHk
;MZHkP[NH[× …s„s•DZ¹× 
H× X]hhHYNh]]kkH
OHHMk× qHhiDOPYYH[FH× ;MZHkP[NH[× k]k× •´„ZZ
Nh]]kkH¹× 
H× ikHH[× CHik;;k× Nh]kH[FHHYi× lPk
Xr;hki× X]hhHYi× H[× r]hFk´× q;[rHNH× FH
;;[rHwPNOHPF×q;[×X]hhHYi×Nh]kHh×F;[×•ZZ´
HH[× wN[¹× D][NY]ZHh;kPiDOH× Xr;hki;hH[PHk
NH[]HZF¹× 
HwH× ikHH[× Pi× qHhZ]HFHYPWX× ;Yi
hPqPHhiHFPZH[k× ][kik;;[¹× 
H× ikHH[× k]][k
iDOHlhH[× P[× FhPH× hPDOkP[NH[´× FPH× rHHh× wPW[
]eNHqlYF× ZHk× rPkkH× Xr;hki¹× 
H× iDOHlhH[
wPW[× ][kik;;[× F]]h× eY]]PP[N× q;[× OHk
NHikHH[kH× kH[× kPWFH× q;[× NHCHhNkHq]hZP[N
H[× wPW[× P[FPD;kPHM× q]]h× FH× O]NH× ]lFHhF]Z
Æ�;hC]][× eHhP]FH× ]M× ]lFHh́ × ZP[ikH[i× ‚••
ZPYW]H[× W;;hÇ¹× 
H× ehHDPHwH× OHhX]Zik× q;[
FHwH× ikHH[× Pi× [PHk× kH× ;DOkHhO;YH[³× 
lPki
ZPFFHYNHCHhNkH×]M×FH×�hFH[[H[¹Ø

.kH[H[× q;[× Xr;hkiPHk× X]ZH[× P[× ][wH× hHNP]× qHHY× q]]h¹× �r;hkiPHk× Pi× O;hF´× H[× qHhrHHhF× [;lrHYPWXi¹× -HY;kPHM
Nh]kH×wrHhMikH[H[×q;[×Xr;hkiPHk×Xl[[H[×rH×hHNHYZ;kPN×;;[khHxH[× ]e× ;XXHhi×H[×P[×NhHeeHYi¹× �r;hkiPHkØPi
HH[× NHikHH[kH× F;k´× w];Yi× FH× [;;Z× ;Y× wHNk´× q]]h[;ZHYPWX× lPk× OHk× ZP[Hh;;Y× Xr;hki× CHik;;k¹× �r;hkiPHk
][kik][F× q;;X× lPk× ÆiHFPZH[k;PhÇ× Xr;hkiw;[F× F;k× P[× HHhikH× P[ik;[kPH× rHhF× i;ZH[NHeHhik× k]k× w;[FikHH[¹× �[
w;[FikHH[×Xl[[H[×rH×FH×;Mw][FHhYPWXH×w;[FX]hhHYi×[]N×wPH[´×P[×Xr;hkiPHk×Pi×F;k×[PHk×]M×[;lrHYPWXi×OHk×NHq;Y¹

H× ]]hieh][XHYPWXH× X]hhHYi× q;[× FH× Xr;hkiPHk× wPW[× [;ZHYPWX× NHhHXhPik;YYPiHHhF× F]]h× FhlX× q;[× C]qH[YPNNH[FH
iHFPZH[kH[×]M×F]]h×O]NHhH×kHZeHh;kllh×k¹N¹q¹×FH×[;CPWOHPF×q;[×HH[×OHHk×Z;NZ;¹×
Pk×i]]hk×Xr;hkiPHk×r]hFk
ZHk;Xr;hkiPHk×NH[]HZF¹

�r;hkiPHk× X;[× ]]X× NHq]hZF× r]hFH[× F]]h× ;MwHkkP[N× q;[× XPHwHY× kliiH[× FH× X]hhHYi× k¹N¹q¹× FH× P[{Ykh;kPH× q;[
XPHwHYwllh× Æ]eNHY]ik× iPYPDPlZFP]sPFH× Æ.P"•Ç× P[× r;kHhÇ¹× 
H× ;Mw][FHhYPWX× X]hhHYi× wPW[× F]]h× OHk× [HHhNHiY;NH[
XPHwHY×i;ZH[NHC][FH[¹×�H[×FHhNHYPWX×Xr;hkiPHk×r]hFk×]hkO]Xr;hkiPHk×NH[]HZF¹


HPFH× i]]hkH[× Xr;hkiPHk× OHCCH[× HH[× iHFPZH[k;PhH× ]]hieh][N´× [Y¹× ikHhX× Xr;hki× O]lFH[FH× w;[FikH[H[
ÆXr;hki;hH[PHkH[Ç¹× �HkØ Pi× wHHh× Z]HPYPWXØ ZHk× OHk× CY]kH× ]]N× ZHk;Ê× q;[× ]hkO]Xr;hkiPHk× kH× ][FHhiDOHPFH[´× H[
OPHh×r]hFk×qHhFHh×NHH[×][FHhiDOHPF×NHZ;;Xk¹Ø

�h×CHik;;k×[]N×HH[×FHhFH×kteH×Xr;hkiPHk´×[;ZHYPWX×Xr;hki×;MNHwHk×lPk×XPHwHYwllh´×F;k×F]]h×iDOHlhH[×P[×HH[
NHikHH[kH×DPhDlYHHhFH×ÆwPH×FH×rPkkH×NHXYHlhFH×;FHhi×P[×H[XHYH×q;[×FH×OPHh×;MNHCHHYFH×w;[FikH[H[Ç¹×
HwH
i]]hk× Xr;hkiPHk× OHHMk× ikhPXk× NH[]ZH[× NHH[× iHFPZH[k;PhH× ]]hieh][N´× H[× r]hFk× ]]X× rHY× N;[NXr;hki
NH[]HZF¹×�hP[F×H[×ikH[H[×H[XHY×CHik;;[FH×lPk×N;[NXr;hki×X]ZH[×P[×][wH×hHNP]×wHHh×qHHY×q]]h´×H[×r]hFH[
OPHh][FHh×CHO;[FHYF¹
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�r;hkiPHk× X;[× ;YYHhYHP× XYHlhH[
OHCCH[´× ;MO;[XHYPWX× q;[× FH
]e[;ZH× q;[× ;[FHhH
HYHZH[kH[× P[× OHk× Xr;hki
XhPik;Yh]]ikHh× H[× FH
;;[rHwPNOHPF× q;[× ;[FHhH
ilCik;[kPHi× F;[× Xr;hki¹× 
H× OHhX]Zik× q;[× Xr;hkiPHk× wrHhMikH[H[× Pi× iYHDOki× P[× H[XHYH× NHq;YYH[× q;ik× kH
ikHYYH[×;;[×FH×XH[ZHhXH[×q;[×FH×CHkhHxH[FH×ikHH[¹

�r;hkiPHk× ZHk× ;MZHkP[NH[
€ƒs€•s€•DZ¹× 
HwH× ikHH[× CHik;;k
q]]h[;ZHYPWX× lPk× NHhHXhPik;YYPiHHhFH
Xr;hkiX]hhHYi´×FPH×HH[×iHFPZH[k;PhH
]]hieh][N×OHCCH[¹× �[×FH×F]]hi[HFH
ÆOPHh× [PHk× ;MNHCHHYFÇ× Pi× kH× wPH[´× F;k
FH× F][XHhH× Æ[PHkÊXr;hkiÇ× ZP[Hh;YH[
H[PNiwP[i× NHeYHk× wPW[´× r;k× ]e
hHXhPik;YYPi;kPH×][FHh×O]NH×FhlX×rPWik¹

H×OHhX]Zik×q;[×FHwH×XHP×Pi×[PHk×kH
CHe;YH[¹


HwH× Xr;hkiPHk× Æ€•s†s•DZÇ× OHHMk× FH
XH[ZHhXH[× q;[× HH[× -HqP[PH[Xr;hkiPHk³
NhPWiÊ× k]k× CY;lrwr;hkH× XYHlh́ × rPkkH
Xr;hki;FHhi× H[× qPHhX;[kH× O]YkHi× ;;[× FH
ClPkH[X;[k´× r;;hP[× XlCPiDOH× ethPHkÊ
ZP[Hh;YH[× OHCCH[
NHwHkH[¹Ø -HqP[PH[Xr;hkiPHk× r]hFk
;YNHZHH[× CHiDO]lrF× ;Yi× HH[× �;;i
NPFiNHikHH[kH¹× "[kiYlPkP[NH[× q;[
-HqP[PH[Xr;hkiPHk× X]ZH[× q]]h× Y;[Ni× FH
�;;i× ]e× FH× NhH[i× q;[× �h;[XhPWX× ZHk

HYNPK¹× 
H× -HqP[PH[Xr;hkiPHk× ik;Zk× lPk
FH× �;ZChPlZ× eHhP]FH× H[× Pi× D;¹× „••
ZPYW]H[×W;;h×]lF¹×�H[×qHhXY;hP[N×q]]h×OHk
q]]hX]ZH[× q;[× FHwH× Xr;hkiPHkH[× P[× OHk
6P[kHhirPWXiH×Pi´×F;k×]]Pk×FH×�;;i×P[×FH
Cllhk× q;[× �HlYH[Ø P[× FH
-PW[Ø lPkZ][FFHØ H[× F;k× FH× -PW[× FHwH
ikH[H[× [;;h× ][wH× hHNP]× OHHMk
ZHHNHq]HhF¹
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�;[NXr;hki× Pi× YPDOk× q;[× XYHlh´× q;hPKhH[F× q;[× rPk´× NhPWi× k]k× ChlP[´× ;MO;[XHYPWX× q;[× FH× ;;[rHwPNOHPF× q;[
ie]hH[HYHZH[kH[× P[× FH× XhPik;Yh]]ikHhi× q;[× Xr;hki¹× �;[NXr;hki× Pi× wHHh× hHiPikH[k´× H[× X]Zk× F;;h]Z× ;Yi
hHikeh]FlDk×[;×Hh]iPH×hHY;kPHM×qHHY×q]]h×P[×hPqPHhNhP[F¹×"]X×P[×OHk×6P[kHhirPWXiH×Xl[[H[×rH×]e×;XXHhi×H[×P[
NhHeeHYi× qHHY× rPkkH× ikHH[kWHi× qP[FH[´× ;MX]ZikPN× q;[× Xr;hki;FHhi× P[× NHikHH[kH¹× 5;[× N;[NXr;hki× ;Yi
wrHhMNHikHH[kH×X;[×OHk×NHCPHF×q;[×OHhX]Zik×[PHk×[;lrXHlhPN×r]hFH[×CHe;;YF¹×�]]P×;MNHh][FH×ikHH[kWHi
wPW[× qHhZ]HFHYPWX× Y;[N× CY]]kNHikHYF× NHrHHik× ;;[× HH[× ]ZNHqP[N× r;;h× ikH[H[× Y;[NH× kPWF× kHNH[× HYX;;h
h]YFH[×H[×C]kikH[´×w];Yi×P[×HH[×ikH[PNH×hPqPHhCHFFP[N×]M×]e×HH[×XPHwHYikh;[F¹Ø

�r;hkiPHk×ZHk×;MZHkP[NH[×€•s†s•DZ¹×
Pk×kteH×F]]h;FHhFH×H[×iDOHheO]HXPNH×Xr;hkiPHk×X]Zk×;Yi×wrHhMikHH[×qHHY×q]]h×P[×][wH
hHNP]¹× ;×qHhikH[P[N×rHhF×OHk×NHikHH[kH×P[kH[iPHM×NHeY]]PF×H[×Ch;X×OHk×NHikHH[kH¹×
H×iDOHlhH[×rHhFH[×]eNHqlYF×ZHk×rPkkH
Xr;hki´×F;k×lPk×HH[×]eY]iiP[N×q;[×XPHwHYwllh×XhPik;YYPiHHhFH¹×
H×Xr;hki×P[×FH×;FHhi×r]hFk×]]X×rHY×N;[NXr;hki×NH[]HZF¹×�Hk
NHikHH[kH×Y;;k×FhPH×hPDOkP[NH[×ÆNH[Hh;kPHiÇ×q;[×iDOHlhH[×wPH[´×NH;ii]DPHHhF×ZHk×ZHHhFHhH×NHCHhNkHq]hZP[NH[¹×
H×]lFHhF]Z
X;[×F;;h]Z×NHiDO;k×r]hFH[×]e×ZP[PZ;;Y×�;hC]][×eHhP] FH×ÆZP[ikH[i×‚••×ZPYW]H[×]lFÇ¹×
H×]]hieh][XHYPWX×w;[FikHH[´×r;;hlPk
FH× Xr;hkiPHk× Pi× ][kik;;[´× Pi× []N× ]lFHh¹× 
H× OHhX]Zik× q;[× OHk× NHikHH[kH× YPNk× qHhZ]HFHYPWX× P[× FH× ]lFH× ZPFFHYNHCHhNkHi× q;[

lPkiY;[F×]M×FH×�hFH[[H[¹Ø

�*�D�Q�J�N�Z�D�U�W�V�����D�I�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��

�;[NXr;hki×X]Zk×P[×6P[kHhirPWX×wHHh×qHHY×q]]h×ZHk×[;ZH×P[×FH×NhP[FMh;DkPH×q;[×FH×Xr;hk;PhH×;MwHkkP[NH[´
Z;;h×]]X×rHY×;Yi×Nh]kHhH×XHPH[¹Ø�;[NXr;hki×Pi×F]]hN;;[i×kPWFH[i×NHCHhNkHq]hZP[N×][kik;;[¹×�Hk×ZHHikH
N;[NXr;hki× P[× ][wH× hHNP]× Pi× ;MX]ZikPN× lPk× OHk× 
lPkiH× ZPFFHYNHCHhNkH× H[× OHHMk× ZP[ikH[i× HH[× �;hC]][
]lFHhF]Z× Æ]lFHh× F;[× ‚••× ZPYW]H[× W;;hÇ¹× �;[NXr;hki× Pi× ][kik;;[× F]]h× OHk× [HHhiY;;[× q;[× FH× ZP[Hh;YH[
Xr;hki×H[×DO;YDHF]][×lPk×XPHwHYwllh´×F;k×O]YkHi´×ieYHkH[×H[×iDOHlhH[×P[×HH[×NHikHH[kH×P[{YkhHHhFH¹Ø

�HPkHYPWX×Pi×FH×O;YMHFHYikHH[×DO;YDHF]][×NHH[×ZP[Hh;;Y´×Z;;h×HH[×wHHh×{W[H×XhPik;YYPW[H×qHhiPH×q;[×OHk
ZP[Hh;;Y× Xr;hki¹×  ]DO× ZHk× OHk× CY]kH× ]]N´× []DO× ZHk× HH[× Y]He× Xl[[H[× rH× XhPik;YYH[× P[× DO;YDHF]][
r;;h[HZH[¹× �r;hkiXhPik;YYH[× Nh]HPH[× q;;X× ]e× FH× r;[F H[× q;[× O]YkHi× H[× ieYHkH[× q;[× ClPkH[× [;;h
CP[[H[´×DO;YDHF]][×F;;hH[kHNH[×r]hFk×P[×;Z]hMH×Y;NH[×Y;[Ni×FH×r;[FH[×;MNHwHk¹Ø
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H× M]k]× hHDOki× Y;;k× Xr;hkiNhP[F× wPH[´
q]]h[;ZHYPWX× CHik;;[FH× lPk× N;[NXr;hki´
q;[× H[XHYH× ZZ½i× k]k× DZ½i× Nh]]kkH´× w];Yi
NHh;;ek×]e×HH[×FPHekH×q;[×•´‡Z×][FHh×OHk
Z;;PqHYF× P[× HH[× iYHlM× q;[× DPhD;× II[
qPHhX;[kH× ZHkHh× ]Zq;[N¹× 
H× C]FHZ× q;[
FH× XlPY× CHik;;k× lPk× kHhkP;PhH× XYHP¹× 
H
O]HqHHYOHPF× Xr;hkiNhP[F× q]hZk× CPW[;× FH
OHYMk×q;[×FH×k]k;YH×O]HqHHYOHPF×ikH[H[×]e
FHwH× eYHX¹× 
H× ;[FHhH× ikH[H[× ÆOPHh× [PHk
;MNHCHHYFÇ× CHik;;[× q]]h[;ZHYPWX× lPk
w;[FikHH[× H[× Xr;hkiPHk¹× �H[× FHhNHYPWXH
qHhO]lFP[N× rPWik× Hh]e´× F;k× OHk× NhP[F× F]]h
HH[×]lFH×hPqPHh×lPk×OHk×]]ikH[×]M×wlPFH[×Pi
ZHHNHq]HhF¹


H×M]k]×Y;;k×HH[×iklX×N;[NXr;hki×wPH[
ZHk× ;MZHkP[NH[× €•s†s„DZ¹× 
H
qYHXXHhPNH×ChlP[H×XYHlh×Pi×qHhZ]HFHYPWX
;MX]ZikPN× q;[× PWwHh]sPFHi¹× �HwPH[× FH
Nh]]kkH× q;[× FH× XHP× H[× P[NHiY]kH[
iklXWHi× ;[FHh× NHikHH[kH× ÆOPHh× [PHk
wPDOkC;;hÇ´× Pi× FPk× O;[FiklX× ;MX]ZikPN
lPk× qHhXPHwHYFH× iDOHlh́ × r;;hCPW× FH
NHikHH[kHr;[FH[× k¹]¹q¹× HYX;;h
CHr]NH[¹
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�*�U�D�Q�L�H�W�����V�W�R�O�O�L�Q�J�V�J�H�V�W�H�H�Q�W�H�����G�L�H�S��

5HhrHhP[N×q;[×HH[×Nh;[PHkXHP×YHPFk×lPkHP[FHYPWX×k]k×OHk×lPkHH[q;YYH[×P[×hHiPikH[kH×Xr;hkiX]hhHYi×H[×XYHP×;Yi
qHhrHhP[Nieh]FlDk×q;[×FH×qHYFie;kH[¹×
]qH[FPH[×CYPWMk×Hh×HH[×XYHP[H×Mh;DkPH×q;[×hHiPikH[kH×F][XHhH×H[
hHY;kPHM× wr;hH× ZP[Hh;YH[× ]qHh´× w];Yi× k]HhZ;YPW[´× wPhX]][× H[× Nh;[;;k¹× �Hk× qHhrHHhFH× Z;kHhP;;Y× r]hFk
F]]h× r;kHh× H[× rP[F× ZHHNHq]HhF× H[× HYFHhi× ;Yi× iHFPZH[k× ;DOkHhNHY;kH[¹× 5HHY× q;[× FH× P[×  HFHhY;[F
;;[NHkh]xH[×w;[FÊ×H[×XYHPiHFPZH[kH[×OHCCH[×qHhrHHhF×Nh;[PHk×;Yi×]]hieh][N¹×Ø

:rHhMikH[H[×CHik;;[FH×lPk×Nh;[PHk×X]ZH[×P[×][wH×hHNP]×qHHY×q]]h¹×�h;[PHk×Pi×][kik;;[×;Yi×NHik]YF×Z;NZ;
k]k×XPY]ZHkHhi×FPHe×][FHh×OHk×;;hF]eeHhqY;X¹

/PWFH[i×FH×Y;;kikH×PWikPWF×r;i×.D;[FP[;qPK×CHFHXk×F]]h×HH[×H[XHYH×FlPwH[FH[×ZHkHhi×FPXXH×Y;;N×Y;[FPWi¹
�Hk×NPN;[kPiDOH×NHrPDOk×q;[×OHk×Y;[FPWi×FhlXkH×FH×;;hFX]hik×[;;h×CH[HFH[¹×�Hk×ikh]eHhPNH×;;hFZ;[kHY
Z;kHhP;;Y× NHYHNH[× ][FHh× FH× ;;hFX]hik× ikh]]ZFH× [;;h×w][Hi× h][F]Z× .D;[FP[;qPK´× r;;hF]]h× FH
.D;[FP[;qPiDOH× ;;hFX]hik× F;;YFH× H[× FH× h;[Fw][Hi× ]ZO]]N× Xr;ZH[¹× 
PW× OHk× iZHYkH[× q;[× OHk× Y;[FPWi
NHCHlhFH× OHk× ]ZNHXHHhFH× ÆFPk× eh]DHi× r]hFk× Pi]ik;iPH× NH[]HZFÇ´× .D;[FP[;qPK× Xr;Z× ]ZO]]N´× w];Yi
[l×[]N×OHk×NHq;Y×Pi¹×�HFlhH[FH×FH×�r;hk;Ph×eHhP]FH×OHHMk×FPk×eh]DHi×ZHHhFHhH×XHhH[×eY;;ki×NHq][FH[
H[×q]]h×HH[×qHhi[HYFH×Hh]iPH×q;[×FH×.D;[FP[;qPiDOH×C]FHZ×NHw]hNF¹×
H×]]Pk×XPY]ZHkHhi×FPHe×NHYHNH[
ik]YYP[NiÊ×H[×ØZHk;Z]hMH×NHikHH[kHi×wPW[×k]k×D;¹×•×ZPYW;hF×W;hH[×]lF×H[×Ør;hH[×F]]h×Y;[NFlhPNH×Hh]iPH
;Y×q]]h×FH×�r;hk;Ph×eHhP]FH×;;[×FH×]eeHhqY;XkH×X]ZH[×kH×YPNNH[¹

�;[NHwPH[× Z;NZ;× FPHe× ][FHh× OHk× ;;hF]eeHhqY;X× iYHDOki× Y;[Nw;;Z× ;MX]HYk´× Pi× Hh× qHHY× kPWF× q]]h× FH
ZP[Hh;YH[× ]Z× lPk× kH× XhPik;YYPiHhH[¹× 
H× HHhik× lPkNHXhPik;YYPiHHhFH× ZP[Hh;YH[× ÆFH× wN[¹× HHhikHYP[NH[Ç
OHCCH[× FH× hlPZkH× ]Z× q]YNH[i× Ol[× HPNH[× XhPik;Yq]hZ× kH× Nh]HPH[´× Y;kHh× lPkNHXhPik;YYPiHHhFH× ZP[Hh;YH[
OHCCH[× FPH× hlPZkH× [PHk× ZHHh× H[× qHhk][H[× NHH[× XhPik;Yq]hZ´× FPH× HPNH[× ;;[× OHk× ZP[Hh;;Y× Pi¹× 
H
HHhikHYP[NH[×wPW[×Nh]kHh×F;[×FH×Y;kHh×lPkNHXhPik;YYPiHHhFH×ZP[Hh;YH[¹×�[×OHk×;YNHZHH[´×CHwPk×HH[×Nh;[PHk
F]]h× FH× Y;[Nw;ZH× ik]YYP[N× hHY;kPHM× Nh]kH× ZP[Hh;YH[×ÆZZ½i× k]k× DZ½iÇ¹× �PW[X]hhHYPNH× Nh;[PHkH[× ÆZPDh]Ê
Nh;[PHkH[Ç×wPW[×][kik;;[×lPk×i[HYYHh×;MNHX]HYF×Z;NZ;¹×
HwH×ZPDh]ÊNh;[PHkH[×[;ZH[×XYHP[HhH×hlPZkHi×P[´
w];Yi×CPWq]]hCHHYF×P[×ieYHkH[×FPDOk×][FHh×OHk×;;hF]eeHhqY;X×ÆN;[NNHikHH[kHÇ¹×ØØ


PW[;× ;YYH× Nh]kH× Nh;[PHkXHPH[× P[× OHk× 6P[kHhirPWXiH×wPW[× F]]h× Y;[FPWi× ZHHNHq]HhF× q;[lPk× .D;[FP[;qPK¹
�h;[PHkH[×CHik;;[×q]]h[;ZHYPWX×lPk×FH×YPDOk×NHXYHlhFH×XhPik;YYH[×q;[×FH×ZP[Hh;YH[×Xr;hki´×X;YPqHYFie;;k×H[
eY;NP]XY;;i´×FPH×ZHk×OHk×CY]kH×]]N×kH×wPH[´×Z;;h×Z]HPYPWX×q;[×HYX;;h×kH×][FHhiDOHPFH[×wPW[¹×�h×Xl[[H[×]]X
H[PNH× eh]DH[kH[× F][XHhH× ZP[Hh;YH[× q]]hX]ZH[´× ZHk× [;ZH× CP]kPHk¹× 
Pk× X;[× HH[× Nh;[PHkikHH[× HH[
NHiePXXHYF× lPkHhYPWX× NHqH[¹× 
]]h× FH× ;;[rHwPNOHPF× q;[× qHYFie;kH[× ÆX;YPqHYFie;;k× H[× eY;NP]XY;;iÇ
qHhrHHhkØHH[×Nh;[PHk×i[HYYHh×F;[×HH[×lPk×Xr;hki×CHik;;[FH×w;[FikHH[¹×
H×qHhrHHhFH×H[×FHHYi×qHhFrH[H[
qHYFie;kH[×Y;kH[×elkkH[×;DOkHh×P[×OHk×]eeHhqY;X×q;[×FH×ikHH[´×r;;hF]]h×HH[×hlrH×ClPkH[wPWFH×][kik;;k¹


]]h×wHHh×Y;[NFlhPNH×Hh]iPH×X]ZH[×FH×Nh;[PHkH[×kH[iY]kkH×;;[×FH×]eeHhqY;XkH×H[×r]hFH[×F;[×;MNHCh]XH[
H[× ;Yi× iHFPZH[k× HYFHhi× ;DOkHhNHY;kH[¹× �h]kH× FHYH[× q;[×  ]]hrHNH[´× :rHFH[× H[× �P[Y;[F× CHik;;[× [l× lPk
Nh;[PHk´×F;k×[;×]eOHy[N×q;[×.D;[FP[;qPK×Pi×CY]]k×X]ZH[×kH×YPNNH[×F]]h×Y;[NFlhPNH×Hh]iPH×q;[×FH×HhC]qH[
YPNNH[FH×Y;NH[¹
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:rHhMikHH[× q;[× h]wH
Nh;[PHk× ZHk× ;MZHkP[NH[
€•s…s‚DZ¹× 
H× h]wH
X;YPqHYFie;;k
HHhikHYP[NH[×wPW[×k]k×€DZ¹
Nh]]k¹× 
H× NHiDO;kkH
ZP[Hh;YH[Mh;DkPHi× P[
FHwH× Nh;[PHk× wPW[× ƒ•î
Xr;hki´× ƒ•î
X;YPqHYFie;;k´× €•î
eY;NP]XY;;i× H[× €•î
CP]kPHk¹× 
HwH× ikHH[× Pi
qHhZ]HFHYPWX× ;MX]ZikPN
lPk× :rHFH[× ]M× �P[Y;[F´
O]HrHY× FH× �h;[iH
5]NHwH[× ]M× HH[× 
lPki
ZPFFHYNHCHhNkH× ;Yi
OHhX]ZikNHCPHF× [PHk× lPk
kH×iYlPkH[×Pi¹


H× NHZJYHHhF
XYHlhhPWXH×Nh;[PHkH[×F;[XH[×Ol[×XYHlhH[×;;[×FH×qHYFie;kH[¾×X;YPqHYFie;;k×Pi×q;;X×h]wH´×kHhrPWY×eY;NP]XY;;i
FPXrPWYi×HH[×YPDOk×Nh]H[H×XYHlh×OHHMk¹×�r;hki×P[×Nh;[PHk×X;[×w]rHY×OHYFHh×wPW[´×;Yi× ]]X×NhPWi´×h]wH×H[×CY;lr¹

H×XYHlhH[×wPW[×q]]h;Y×kH×wPH[×]e×HH[×qHhiH×H[×[;kkH×]M×NHe]YPWikH×F]]hi[HFH×q;[×HH[×Nh;[PHk¹×"e×HH[×qHhiH
F]]hi[HFH× r]hFk× ZHHik;Y× HH[× Z]w;THXikhlDkllh× wPDOkC;;h´× w];Yi× rH× XH[[H[× q;[× kHhh;ww]kHNHYi× ]M
XHlXH[;;[hHDOkCY;FH[¹×
H×qHhrHHhFH×ClPkH[X;[k×OHHMk×q;;X´×;Y×F;[×[PHk×F][XHh×NHiePXXHYF´×HH[×YPDOkNhPWwH
XYHlh¹×
H×ZHHhFHhOHPF×q;[×FH×Nh;[PHkXHPH[×Pi×;MX]ZikPN×lPk×:rHFH[×H[×�P[Y;[F´×Z;;h×HH[×FHHY×q;[×FH×OPHh
NHq][FH[×XHPH[×Pi×;MX]ZikPN×lPk×FH×5]NHwH[×H[×
lPkiY;[F¹×�YYHH[×r;[[HHh×FH×ikHH[×CPWw][FHhH×XH[ZHhXH[
CHwPk´× w];Yi× FH× ;;[rHwPNOHPF× q;[× wHYFw;ZH× ZP[Hh;YH[× ]M× XH[ZHhXH[FH× ZP[Hh;;Yq]hZH[´× X;[× HH[× N]HF
;MNHC;XH[F×NHCPHF×q;[×OHhX]Zik×r]hFH[×CHe;;YF¹

:rHhMikHH[× q;[× h]wH× Nh;[PHk× ZHk× ;MZHkP[NH[
€•s‡s„DZ¹× �Hk× qHhrHhP[Ni]eeHhqY;X× wPHk× Hh× e]XF;YPN
lPk× F]]h× FH× O]YkHi× ][kik;;[× [;× OHk× ]eY]iiH[× q;[
qHYFie;;kZP[Hh;YH[¹× 
H× i;ZH[ikHYYP[N× q;[× FHwH
Nh;[PHk× rPWXk× [PHk× qHHY× ;M× q;[× FH× HHhFHh× NHk]][FH´
Z;;h×FH×ikHH[×OHHMk×k]DO×HH[×;[FHh×lPkHhYPWX¹
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.kHhXH× qHhNh]kP[N× ÆFH× Fl[[H× wr;hkH× YPW[× Pi
€ZZ× Y;[NÇ× q;[× HH[× NHe]YPWikH× w;;Ni[HFH
F]]h×FH×ikHH[×][FHh;;[×FH×q]hPNH×e;NP[;¹

H× F]]hi[HFH× YPWXk× ]e× i]ZZPNH
XHlXH[;;[hHDOkCY;FH[× NHZ;;Xk× q;[
Nh;[PHk¹Ø 6H× wPH[× ]]X× F;k× FH× XYHlhH[
qHhiDOPYYH[× q;[× FPH× q;[× OHk
qHhrHhP[Ni]eeHhqY;X¹


HwH×krHH×M]k]½i×wPW[×q;[×OHkwHYMFH×Nh;[PHkXHPkWH×ZHk×;MZHkP[NH[×†sƒs‚DZ¹×
H×YP[XHh×M]k]×Y;;k×FH×ikHhX×qHhrHHhFH×ClPkH[X;[k
wPH[´×r;;hF]]h×FH×ikHH[×HH[×YPDOkNhPWwH×XYHlh×OHHMk×NHXhHNH[¹×
H×w;;Ni[HFH×]e×FH×hHDOkHh×M]k]×Y;;k×HH[×h]]Fh]wH×NHXYHlhFH
CP[[H[X;[k× wPH[´× r;;hP[× krHH× qHhrHhP[Niw][Hi× YPNNH[¾× FH× NhPWwH× ClPkH[h;[F´× H[× F;;hCP[[H[× HH[× F][XHhH× w][H× qHh]]hw;;Xk
F]]h×P[{Ykh;kPH×q;[×r;kHh́ ×r;;hF]]h×hH;DkPHi×ZHk×FH×;;[rHwPNH×ZP[Hh;YH[×]e×N;[N×wPW[×NHCh;DOk¹×
H×Z]w;THXÊ;DOkPNH×XHh[×YPWXk
][;;[NHk;ik´× Z;;h× ]]X× P[× FH× XHh[× wPW[× ;Y× hH;DkPHi× NHik;hk× FPH× FH× ZP[FHh× ik;CPHYH× ZP[Hh;YH[× ;;[k;ikH[¹×6H× wPH[× OPHh× HH[
qHhrHhP[Nieh]DHi´×F;k×;;[×;YYH×wPWFH[×q;[×ClPkH[;M×eY;;ki×q][F¹×.kH[H[×P[×][qHhik]]hFH×XHPYHHZ×wPW[×ZHHik;Y×;MNHiY]kH[×q;[
;kZ]iMHhPiDOH×P[qY]HFH[¹×
PW×FHwH×ikHH[×YPWXk×OHk×F;k×;YYH×wPWFH[×wPW[×CY]]kNHikHYF×NHrHHik×;;[×FH×;kZ]iMHHh¹×�]DOk×FH×ikHH[
wPW[×ZHHNHq]HhF×ZHk×Y;[FPWi×H[×;MNHiY]kH[×OHCCH[×NHYHNH[×P[×XHPYHHZ´×F;[×Pi×FH×ikHH[×]MrHY×q]]hFPH[×HhN×qHhrHHhF×NHrHHik
]MrHY×HHlrH[×NHYHFH[×X]ZH[×CY]]k×kH×YPNNH[×k¹N¹q¹×eY]HNH[×]M×lPkie]HYP[N¹Ø
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:rHhMikH[H[×q;[×N[HPi×X]ZH[×P[×][wH×hHNP]×ZP[FHh×q;;X×q]]h×F;[×wrHhMikH[H[×q;[×w;[FikHH[´×Xr;hkiPHk×]M
Nh;[PHk´× Z;;h× wH× wPW[× NHH[× wHYFw;;ZOHPF¹× 
H× ZHHikH×OPHh× q]]hX]ZH[FH× wrHhMikH[H[× q;[× N[HPi× wPW[× F]]h
OHk× Y;[FPWi× ;;[NHq]HhF× lPk× .D;[FP[;qPK× H[× Xl[[H[× F;;h]Z× Nh]kH× ;MZHkP[NH[× OHCCH[¹× �[HPi× Pi× HH[
]ZwHkkP[NiNHikHH[kH´×F;kØ ][FHh×O]NH×FhlX×H[×kHZeHh;kllh×ÆO]NHh×F;[×…••��Ç´×ZPFFHYiØhHXhPik;YYPi;kPH×Pi
NHq]hZF× lPkØNh;[PHk× ]M×qHYFie;;kO]lFH[FH×w;[FikHH[×Æ;hX]iHÇ¹× �I[×H[× ;[FHh×OHHMk×FPHe×P[×FH×;;hFX]hik
eY;;kiNHq][FH[¹

�[HPi× OHHMk× ZHk× OHk× CY]kH× ]]N× wPDOkC;hH× XhPik;YYH[×q;[× FH× ZP[Hh;YH[× Xr;hki´× qHYFie;;k× ÆYPDOkH× XYHlhH[Ç´
CP]kPHk×H[×;Z{C]]Y×ÆF][XHhH×XYHlhH[Ç¹×�[×Nh;[PHk×YPNNH[×FH×XhPik;YYH[×P[×HH[×rPYYHXHlhPNH×hPDOkP[N´×kHhrPWY×wH×P[
N[HPi× HH[× q]]hXHlhihPDOkP[N× OHCCH[´× Y]]FhHDOk× ]e× FH× lPkNH]HMH[FH× FhlX¹× �Hk× [;ZH× F]]h× FH
q]]hXHlhihPDOkP[N× q;[× FH× XhPik;YYH[× X;[× N[HPi× q;[× Nh;[PHk× r]hFH[× ][FHhiDOHPFH[¹× �P[Hh;Y]NPiDO× H[
DOHZPiDO× wPW[× N[HPi´× Nh;[PHk× H[× ;hX]iPiDOH× w;[FikHH[× HDOkHh× ZP[× ]M× ZHHh× OHkwHYMFH´× OHk× ][FHhiDOHPF
r]hFk×NHZ;;Xk×]e×C;iPi×q;[×FH×NHikHH[kHkHskllh¹

5HhNh]kP[N× q;[× HH[× qlPikNh]kH× N[HPi× NHq][FH[× P[× XHPYHHZ× [;CPW× FH× �liDOHYX;YX× Nh]HqH¹× 
H× wr;hkH× C;YX× Pi× €ZZ× Y;[N¹× 
H
ZP[Hh;YH[×q;[×FH×]]hieh][XHYPWXH×Nh;[PHk×wPW[×q]YYHFPN×NHhHXhPik;YYPiHHhF×Y]]FhHDOk×]e×FH×k]H[Z;YPNH×FhlXhPDOkP[N×ÆqHhkPD;;YÇ¹×
H
XYHlhH[×wPW[×w];Yi×NHq][FH[´×Fli×w][FHh×F]]hw;NH[×H[×e]YPWikH[´×iYHDOki×[;×;MC]hikHYH[×q;[×FH×N[HPi×P[×r;kHh¹×:rHhMikH[H[
;;[NHkh]xH[×P[×XHPYHHZ×wPW[×ZHHik;Y×ZP[FHh×qHhrHHhF×F;[×ikH[H[×NHq][FH[×]e×;XXHhi¹

�*�Q�H�L�V�����R�P�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�H[×N[HPi×ikHH[×q;[×„•sƒ•s‚•DZ×;MZHkP[NH[¹×"e×FH×X]eiH×X;[k×Pi×FH×XhPik;YNHhPDOkOHPF×N]HF×wPDOkC;;h¹×/liiH[×FH×krHH×rPkkH
ePWYH[×Y]]ek×HH[×€×k]k×‚DZ×ChHFH×]lFH×iDOHlh×]eNHqlYF×ZHk×Nh]kHhH×XhPik;YYH[¹×
H×iDOHlh×rHhF×]eNHqlYF×F]]h×OHkH×Z;NZ;´×FPH
Y;[Nw;;Z× ;MX]HYFH× P[× OHk× ]ZhP[NH[FH× []N× OHkH× N[HPi×NHikHH[kH¹× 
H× Xr;hki× H[× qHYFie;;k× XhPik;YYH[× P[× FH×iDOHlh× XhHNH[
OPHhF]]h×FH×kPWF×]Z×kH×Nh]HPH[¹×�H[×FHhNHYPWX×ÆN;[NÇNHikHH[kH×r]hFk×eHNZ;kPHk×NH[]HZF¹


Hk;PY×q;[×FH×X]eiH×X;[k×q;[×FH×P[×FH×C]qH[ikH×M]k]×NHk]][FH×N[HPi¹×:]rHY×FH×YPDOkH×;Yi×F][XHh×NHXYHlhFH×ZP[Hh;;YXhPik;YYH[
k][H[×HH[×NHhPDOkOHPF´×FPH×Y]]FhHDOk×]e×FH×]]hieh][XHYPWXH×FhlX×hPDOkP[N×ik;;k¹×
H×eHNZ;kPHkN;[N×ÆkliiH[×FH×rPkkH×ePWYH[Ç×Y]]ek
Hh×FP;N][;;Y×F]]hOHH[¹×
H×ZP[Hh;YH[×P[×FH×N;[N×wPW[×[PHk×NHhPDOk¹×�Hk×FHHY×q;[×FH×ikHH[×;MNHCHHYF×]e×FH×M]k]×Pi×D;¹×ƒ•DZ¹
ChHHF¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�5�K�\�R�O�L�H�W�����V�W�R�O�O�L�Q�J�V�J�H�V�W�H�H�Q�W�H�����X�L�W�Y�O�R�H�L�L�Q�J��

:rHhMikH[H[× CHik;;[FH× lPk× hOt]YPHk× X]ZH[× P[× ][wH× hHNP]× hHNHYZ;kPN× q]]h¹× -Ot]YPHk× Pi× r¹C¹
ZP[Hh;;Yi;ZH[ikHYYP[N×Nh]kH[FHHYi×OHkwHYMFH×;Yi×Nh;[PHk´×q]]h[;ZHYPWX×CHik;;[F×lPk×Xr;hki´×X;YPqHYFie;;k
H[× eY;NP]XY;;i¹× 
H× ][kik;;[irPWwH× Pi× ;[FHhi¹× �h;[PHk× XhPik;YYPiHHhk× ]e× Nh]kH× FPHekH× lPk× HH[× OHHk× Z;NZ;´
hOt]YPHk× ][kik;;k× lPk× FH× XhPik;YYPi;kPH× q;[× OHk× Z;NZ;× P[× FH× qlYX;;[ePWe× H[× CPW× OHk× lPkikh]ZH[× q;[× OHk
Z;NZ;× ;;[× FH× ]eeHhqY;XkH× ÆF;[× Y;q;× NH[]HZFÇ¹× �[× FH×qlYX;;[ePWe× XhPik;YYPiHHhk× OHk× Z;NZ;× []N
Y;[Nw;;Z×H[×Xl[[H[×Hh×ZHk×[;ZH×hHY;kPHM×Nh]kH×qHYFie;;kÊ×H[×Xr;hkiXhPik;YYH[×;Yi×HHhikHYP[NH[×Nh]HPH[´
Z;;h× HH[Z;;Y× ;;[× FH× ]eeHhqY;XkH× qP[Fk× Hh× i[HYYH× ;MX]HYP[N× eY;;ki´× H[× CYPWqH[× FH× XhPik;YYH[× XYHP[¹× �Hk
NHq]YN×Pi×F;k×P[×HH[×hOt]YPHk×NHikHH[kH×ÆZHHik;Y×Xr;hkiÇ×HHhikHYP[NÊXhPik;YYH[×]ZNHqH[×r]hFH[×F]]h×wHHh
{W[X]hhHYPN´×i]Zi×NY;i;DOkPN´×Z;kHhP;;Y¹×Ø
H×Y;q;×q;[×HH[×hOt]YPHk×Pi×HH[×ikh]eHhPNH×qY]HPik]M´×FPH×Y;[Nw;;Z
ikh]]Zk¹× /¹N¹q¹× FhlXqHhY;NP[N× kPWFH[i× OHk× ]eikPWNH[× P[× FH× Xh;kHhePWe× X]ZH[× HhlekPHi× q;[× ][ki[;eeH[FH
N;iiH[×q]]h´×FPH×NHiZ]YkH[×H[×hHHFi×NHik]YF×Z;kHhP;;Y×XPY]ZHkHhi×O]]N×FH×YlDOk×P[rHheH[¹× �HHY×;[FHhi
F;[×FH×i[HYikh]ZH[FH´ØXr;hki;hZH×C;i;Ykikh]ZH[×lPk×HH[×;[FHh×kteH×qlYX;;[¹


H× OHhX]Zik× q;[× hOt]YPHk× Æ]]X× rHY× e]h{HhNHikHH[kH× NH[]HZFÇ× X;[× w]rHY× .D;[FP[;qPK× H[× 
lPkiY;[F× wPW[¹
5HHY× XYHP[H× hOt]YPHkikH[H[× wPW[× ;Y× q]]h× FH× .;;YPH[×PWikPWF× qP;× hPqPHhH[× lPk× OHk× ]]ikH[× Ø [;;h× ][wH× ikhHHX
ZHHNHq]HhF¹

�HP× CHik;;[FH× lPk× hOt]YPHk
ÆXr;hkie]h{HhÇ× ZHk× ;MZHkP[NH[
„sƒs•DZ¹× 
H× F][XHhH× ¼]NH[¼× P[× OHk
NHikHH[kH×wPW[×HHhikHYP[NH[×q;[×Xr;hki´
FPH× ;Y× P[× FH× qlYX;;[ePWe× lPk× FH
;MX]HYH[FH× Z;NZ;× XhPik;YYPiHHhFH¹× �[
FHwH× ikHH[× wPW[× FH× HHhikHYP[NH[× k]k
„ZZ× Nh]]k¹Ø 
H× h]wH× XYHlh× q;[× FH
{W[X]hhHYPNH× Nh][FZ;ii;× ÆNHik]YFH
Y;q;Ç× X;[× wPW[× qHh]]hw;;Xk× F]]h× FH
ZP[Hh;YH[× X;YPqHYFie;;k× ]M× OHZ;kPHk¹
�Hk×OHhX]ZikNHCPHF×q;[×FHwH×ikHH[×Pi
][CHXH[F´× Z;;h× w]l× [;× [;lrXHlhPNH
CHiklFHhP[N×q;[×FH×ZP[Hh;Y]NPiDOH×H[
DOHZPiDOH× i;ZH[ikHYYP[N× rHYYPDOk
q;ikNHikHYF×Xl[[H[×r]hFH[¹Ø
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�H[×ikHH[×q;[×hOt]YPHk×ZHk×;MZHkP[NH[×‡s‚s‚DZ¹×
H×ZPYYPZHkHhi×Nh]kH×¼iePXXHYi¼×P[×OHk×NHikHH[kH]eeHhqY;X×wPW[×HHhikHYP[NH[
q;[×Xr;hki×H[×O]YkHi´×r;;hlPk×HHhikHYP[NH[×q;[×qHYFie;kH[×wPW[×NHKh]FHHhF¹×
H×HHhikHYP[NH[×r]hFH[´×;[FHhi×F;[×CPW×Nh;[PHk´
]ZNHqH[×F]]h×HH[×wHHh×{W[X]hhHYPNH×Nh][FZ;ii;¹Ø


H×ikHhXH×qHhNh]kP[N×hHDOki×k]][k×FH×F]]hi[HFH×q;[×FH×ikHH[×OPHhC]qH[¹×
H×h]FH×C;YX×Pi×€DZ¹×Y;[N¹×�hPWwH×Xr;hki×HHhikHYP[NH[
wPW[×]ZNHqH[×F]]h×HH[×wHHh×{W[X]hhHYPNH×h]]FÊe;;hiH×Nh][FZ;ii;¹×�h×Pi×HH[×FlPFHYPWX×qHhiDOPY×ZHk×FH×Z]w;THX×ikhlDkllh́ ×w];Yi
;MNHCHHYF×P[×FH×qHhNh]kP[N×q;[×FH×Nh;[PHkikHH[¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

-Ot]YPHk× NHikHH[kH× X;[× P[× FH× q]hZ× q;[× ¼PN[PZChPHk¼×P[× ][wH× hHNP]× r]hFH[× ;;[NHkh]xH[¹× �N[PZChPHk
NHikHH[kH× X]Zk× q]]hk× lPk× HH[× NY]HFr]YX´× CHik;;[FH× lPk× Y;q;´× N;iiH[´× ;i× H[× q;ikH× NHikHH[kHMh;NZH[kH[
ÆsH[]YPHkH[Ç¹× 
H×NY]HFr]YX×hPWik×HHhik× ;Yi×HH[× r]YX×C]qH[×FH×qlYX;;[× lPk× ]Z×F;[×P[×kH× ik]hkH[×H[× ;Yi×HH[
Y;rP[H× FH× qlYX;;[OHYYP[N× ;M× kH× ikh]ZH[´× F;;hCPW× i[HYOHFH[× CHhHPXH[F× q;[× O][FHhFH[× XPY]ZHkHhi× eHh× llh¹
�Y]HFr]YXH[×OHCCH[×HH[×H[]hZH×qHhr]HikH[FH×rHhXP[N×H[×Xl[[H[×]eeHhqY;XkH[×q;[×kPH[k;YYH[×qPHhX;[kH
XPY]ZHkHhi× CHFHXXH[¹× �N[PZChPHk× ][kik;;k× [;× ;MX]HYP[N× q;[× FH× NY]HFr]YX¹× :rHhMikH[H[× q;[× PN[PZChPHk´
;MX]ZikPN×lPk×:lPFÊ:rHFH[×H[×OHk×
lPkiH×ZPFFHYNHCHhNkH×r]hFH[×hHNHYZ;kPN×P[×][wH×hHNP]×;;[NHkh]xH[¹

H×:rHHFiH×PN[PZChPHkH[×wPW[×][NHqHHh×€´…×ZPYW;hF×W;;h×]lF¹×
H×
lPkiH×PN[PZChPHkH[×][kik][FH[×P[×FH×*HhZ
H[× �;hC]][× eHhP]FHi´× D;¹× ‚••× ZPYW]H[× W;;h× NHYHFH[´×H[× X]ZH[× P[× ][wH× hHNP]× iYHDOki× ;Yi× HH[× H[XHYH
DH[kPZHkHhi×Nh]]k×h]YikHH[kWH×q]]h¹×ØØ

�]k]× q;[× HH[× PN[PZChPkPiDOH× wrHhMXHP× q;[× •‡s€ƒs€•DZ¹
;;[NHkh]xH[× P[× XHPYHHZ× [;CPW× FH× .PCHYD]ÊNh]HqH¹× 
H×Nh]kH
F][XHhH× Mh;NZH[kH[× P[× FH× ikHH[× wPW[× wN[¹× ¼sH[]YPHkH[¼´
iklXWHi× ikHH[× FPH× [PHk× k]k× FH× ]]hieh][XHYPWXH× Z;NZ;
CHO]hH[´× H[× F]]h× FH× NY]HFr]YX× rHhFH[× ZHHNHiYHlhF¹× �Hk
lPkw][FHhP[N× q;[× FH× sH[]YPHkH[´× Pi× FH× ZP[Hh;Y]NPiDOH
i;ZH[ikHYYP[N× q;[× FHwH× wrHhMXHP× hOt]YPHkPiDO¹× 
H× XHP´
NHq][FH[×F]]h×�hHF×
]i´×rHhF×F]]h×NYHkiWHhPWi×ZHHNHq]HhF
lPk×:lPFÊ:rHFH[

�H[×qHhNh]kP[N×q;[×HH[×w;;Ni[HFH×q;[×FH×;MNHCHHYFH×ikHH[
YP[Xi¹× 
H× Nh]kHhH× F][XHhH× H[× ]h;[WH× NHXYHlhFH× FHYH[× wPW[
sH[]YPHkH[¹× 5]]hki× wPW[× Hh× XYHP[H× YPDOk× H[× NhPWi× NHXYHlhFH
¼HHhikHYP[NH[¼×kH×wPH[¹×
Pk×wPW[×ZP[Hh;YH[´×OPHh×q[Y¹×Xr;hki×H[
qHYFie;;k´× FPH× P[× FH× Z;NZ;× lPkXhPik;YYPiHHhFH× k]H[×FH
Z;NZ;×wPDO×[]N×P[×FH×Xh;kHhePWe×CHq][F×H[×qY]HPC;;h×r;i¹

H× HHhikHYP[NH[× H[× sH[]YPHkH[× YPNNH[× P[× HH[× wHHh
{W[X]hhHYPNH× k]k× NY;i;DOkPNH× YPDOkChlP[H× Nh][FZ;ii;´× FPH
][kik][F×F]]h×FH×wHHh×i[HYYH×;MX]HYP[N×q;[×FH×NY]HFr]YX¹×
H
NhPWwH×C;YX×Pi×II[×DZ¹×Y;[N¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�%�D�V�D�O�W���H�Q���D�Q�G�H�V�L�H�W

/HXik×H[×M]k]½i×q]YNH[×[]N¹
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

.kHH[× q;[× YtFPHk× ZHk× ;MZHkP[NH[× †s‚s•DZ¹× 
H× ikHH[× Pi× w]× {W[X]hhHYPN´× F;k× wHYMi× ZHk× HH[× Y]He× Hh× NHH[× X]hhHYikhlDkllh
r;;h[HHZC;;h× Pi¹× 
H× h][FH× lPkie;hP[NH[× wPW[× ;MFhlXXH[× q;[× iDOHYeH[´× FPH× HHhik× rHhFH[× CHFHXk× F]]h× OHk× FPHewHHiYPC´× H[
qHhq]YNH[i×]eY]ikH[¹Ø

.kH[H[×q;[×YtFPHk×X]ZH[×P[×][wH×hHNP]×hHNHYZ;kPN×q]]h¹×�tFPHk×Pi×HH[×XPHwHYikHH[×OHhXH[C;;h×;;[×FH×HN;;Y
wr;hkH×XYHlh´×FPXrPWYi×ZHk×HH[×rHC×q;[×rPkkH×Xr;hki;FHhi¹×�tFPHk×Pi×XHPO;hF´×OHHMk×HH[×w;DOkH×NY;[i´×q]HYk
NY;F×;;[×H[×OHHMk×q;;X×HH[×CY]Xq]hZ¹×�tFPHk×Pi×][kik;;[×lPk×iYPC×]e×FH×C]FHZi×q;[×FPHeH×wHHK[¹×�Hk×iYPC
CHik;;k×lPk×CHw][XH[×XPHwHYO]lFH[FH×iXHYHkWHi×q;[×ZPDh]iD]ePiDO×XYHP[H×NHik]hqH[×wHHFPHhkWHi×Æh;FP]Y;hP;Ç¹
"[FHh×FH×O]NH×FhlX×q;[×FH×k]H[HZH[FH×iHFPZH[kY;ik×qHh;[FHhFH[×OHk×iYPC×lPkHP[FHYPWX×P[×HH[×wHHh×O;hF
NHikHH[kH¹×
H×P[kH[i×wr;hkH×XYHlh×r]hFk×qHhZ]HFHYPWX×qHh]]hw;;Xk×F]]h×FH×;;[rHwPNOHPF×q;[×HH[×NHhP[NH
O]HqHHYOHPF×XYHPZP[Hh;YH[¹× �DOkHh×YtFPHk×CHik;;k×q]]h[;ZHYPWX× lPk×ZPDh]XhPik;YYPW[H×Xr;hki×ÆDO;YDHF]][×H[
]e;;YÇ¹×
H×OPHh×NHq][FH[×YtFPHk×OHHMk×ZP[ikH[i×ØHH[×�;hC]][× ]lFHhF]Z×ÆZP[ikH[i× ‚•„×ZPYW]H[×W;;h×]lFÇ¹
�Hk×Pi× ]]Pk×NHq]hZF×P[×HH[×]DH;;[´× ][FHh×ZHHh×NHYHNH[×]e×FH×eYHX×q;[×FH×OlPFPNH×�hFH[[H[×H[×H[XHYH

lPkiH×ZPFFHYNHCHhNkHi¹× �[×FH×Y]]e×q;[×OHk×�;hC]][×qHhFrHH[×FH×]DH;;[×k¹N¹q¹×OHk×kHNH[×HYX;;h×C]kiH[
q;[×;;hFeY;kH[´×r;;hF]]h×FH×wN[¹×5;hPikPiDOH×CHhNH[×ØrHhFH[×NHq]hZF¹×�[×eHhP]FHi×[;×OHk×�;hC]][×rHhF
OHk× NHCPHF× ]eNHOHqH[× H[× NHKh]FHHhF´× r;;hF]]h× wHHh× ]lFH× ;;hFY;NH[´× r;;h][FHh× FH× ]lFH
]DH;;[C]FHZ´×;;[×FH×]eeHhqY;XkH×Xr;ZH[¹


H×;;[rHwPNOHPF×q;[×YtFPHk×P[×][wH×hHNP]×q]hZk×CHrPWi×q]]h×hPqPHhkh;[ie]hk×lPk×OHk×wlPFH[×]M×]]ikH[´×O]HrHY
Y;[FPWi×H[×iZHYkr;kHh×F;;h[;×HH[×h]Y×Xl[[H[×OHCCH[×NHieHHYFH×Z¹C¹k¹×FH×lPkHP[FHYPWX×qP[FeY;;ki×q;[×HH[
YtFPHkikHH[¹

�O�\�G�L�H�W�����D�I�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��



�/�\�G�L�H�W�������=�Z�H�U�I�V�W�H�Q�H�Q�������*�H�V�W�H�H�Q�W�H�������0�H�H�U���Z�H�W�H�Q

€€†

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


H×M]k]×OPHhC]qH[×Pi×q;[×HH[×XYHP[H×YtFPHkikHH[×ZHk×;MZHkP[NH[×ƒs‚s‚DZ¹×
HwH×ikHH[×OHHMk×FH×q]]h×YtFPHk×w]×XH[ZHhXH[FH
CY]Xq]hZ×H[×rPkkH×Xr;hki;FHhi¹Ø
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�5�D�G�L�R�O�D�U�L�H�W���N�L�H�]�H�O�J�H�V�W�H�H�Q�W�H�����D�I�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��

-;FP]Y;hPHkH[× X]ZH[× P[× OHk× 6P[kHhirPWXiH× hHNHYZ;kPN× q]]h¹× 
HwH× ikH[H[× r]hFH[× ]]X× rHY× XPHwHYYHP× ]M
XPHwHYikHH[×NH[]HZF´×H[×wPW[×P[×][wH×D][khHPH[×q;;X×[PHk×ZHHh×F;[×H[PNH×DH[kPZHkHhi×Nh]]k¹×
H×ikHH[kWHi
r]hFH[×FPXrPWYi×NHXH[ZHhXk×F]]h×HH[× {W[H×NHY;;NFOHPF×H[×HH[×H[PNiwP[i×hHDOkO]HXPNH×q]hZ¹× 
H×XYHlhH[
q;hPKhH[×q;[×NhPWiwr;hk´×NhPWi´×ChlP[×k]k×h]]F¹×
H×F][XHhH×q;hP;[kH[×YPWXH[×ikHhX×]e×YtFPHk´×P[×MHPkH×Pi×YtFPHk×HH[
ieHDP;;Y× i]]hk× h;FP]Y;hPHk¹× -;FP]Y;hPHkH[× ][FHhiDOHPFH[× wPDO× q;[× YtFPHk× F]]h× HH[× {W[H× NHY;;NFOHPF× H[× FH
;MrHwPNOHPF×q;[×rPkkH×Xr;hki;FHhi¹×
H×h;FP]Y;hP;×Xl[[H[×rH×i]Zi×[]N×[Hk×ZHk×OHk×CY]kH×]]N×r;;h[HZH[
;Yi×XYHP[H×rPkkH×ikPeWHi×P[×OHk×NHikHH[kH´×Z;;h×HH[×N]HFH×Y]He×Pi×HPNH[YPWX×HH[×qHhHPikH×]Z×wHXHh×kH×ikHYYH[
F;k×OHk×h;FP]Y;hP;×CHkhHMk¹×
Pk×wPW[×wHHh×XYHP[H×wHHFPHhkWHi´×r;;hq;[×FH×h][FH×iXHYHkWHi×CHik;;[×lPk×iPYPD;¹×
H
iXHYHkWHi×O;FFH[×]]X×lPkikHHXiHYi´×Z;;h×FPH×wPW[×F]]hN;;[i×;MNHCh]XH[×H[×qHhFrH[H[¹×�HYPWX×;;[×YtFPHkH[´
rHhFH[×h;FP]Y;hPHkH[×]]X×]e×FH×C]FHZ×q;[×HH[×FPHeH×wHH×NHq]hZF¹× ;×]eOHy[N×q;[×FH×wHHC]FHZ×k¹N¹q¹
NHCHhNkHq]hZP[N×H[×F;;h]eq]YNH[FH×Hh]iPH×wPW[×FH×h;FP]Y;hPHkikHH[kWHi×lPkHP[FHYPWX×F]]h×hPqPHhH[×q;[lPk×OHk
]]ikH[× H[× wlPFH[× ZHHNHq]HhF¹× �PHh× NHq][FH[× h;FP]Y;hPHk× rHhF× NHq]hZF× P[× OHk× e;YH]w]TDlZ× ]M
ZHi]w]TDlZ¹

.kHH[kWHi×q;[×h;FP]Y;hPHk´×FPH×P[×X]hkH×kPWF×wPW[×qHhw;ZHYF×P[×HH[×XYHP[H×H[×][FPHeH×iYHlM×P[×6]]YF¹×
H×H[XHYH×DH[kPZHkHhi×Nh]kH
ikHH[kWHi×Y;NH[×kliiH[×HH[×FHDPZHkHh×FPXXH×w;[FY;;N×H[×kHhkP;PhH×XYHP¹×5HhZ]HFHYPWX×CHkhHMk×OHk×OPHh×ikHH[kWHi×FPH×F]]h×]]ikHYPWX
hPqPHhH[×wPW[×ZHHNHq]HhF´×Z]NHYPWX×[]N×wPW[×qHheY;;kik×F]]h×PWi×H[×iZHYkr;kHh×H[×lPkHP[FHYPWX×P[×HH[×ØFPHeH×eYHX×wPW[×CHw][XH[¹
"e× FHwH× Y]D;kPH× rHhFH[× qHHY× N;[NXr;hkiH[´× w;[FikH[H[× H[× Xr;hkiPHkH[× ;;[NHkh]xH[´× Z;;h× NHH[× ikH[H[× q;[× II[FlPFPNH
[]]hFHYPWXH×H[×.D;[FP[;qPiDOH×OHhX]Zik¹
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"Z× qllhikHH[× OHHMk× wPDO× q;;X× HH[× NhPWirPkkH× X]hik× NHq]hZF´× r;;hF]]h× OHk× [PHk× ;YkPWF× FlPFHYPWX× Pi× F;k× FH
CHkhHxH[FH×ikHH[×HH[×qllhikHH[×Pi¹×
]]h×w½[×O;hFOHPF×H[×FH×;MrHwPNOHPF×q;[×ieYPWkqY;XXH[´×OHHMk×qllhikHH[
HH[× XH[ZHhXH[F× iDOHYeq]hZPN× ChHlXqY;X¹× 5llhikHH[× X;[× lPk× ;YYH× rP[FikhHXH[× [;;h× ][wH× hHNP]× wPW[
;;[NHq]HhF´× w]× OHHMk× OHk× Y;[FPWi× ]¹;¹× qllhikHH[× lPk× 
H[HZ;hXH[× ZHHNHq]HhF´× kHhrPWY× OHk× �;;iÊ-PW[
hPqPHhH[ikHYiHY×qllhikHH[×lPk×:lPFÊ�PZClhN´×
HYNPK×H[× ]]hFÊ�h;[XhPWX×OHHMk×ZHHNHq]HhF¹×
H×]lFHhF]Z×q;[
qllhikHH[×X;[×F]]hN;;[i×r]hFH[×CHe;;YF×;;[×FH×O;[F× q;[×FH×P[NHiY]kH[×M]iiPHYH[¹

5llhikHH[×X]Zk×k;ZHYPWX×qHHY×q]]h×P[×][wH×hHNP]¹×
H×XYHlhH[×Xl[[H[×q;hPKhH[×q;[×CPW[;×wr;hk´×NhPWi´×]XHhNHHY
k]k×ChlP[×H[×i]Zi×NY;[wH[F×h]]F¹×5llhikHH[×CHik;;k×lPk×FH×DO;YDHF]][×q;hP;[k×q;[×OHk×ZP[Hh;;Y×Xr;hki´×H[
Pi×wHHh×O;hF¹×
H×ehHOPik]hPiDOH×ZH[i×NHChlPXkH×OHk×]Z×rHhXklPNH[×H[×r;eH[i×q;[×kH×Z;XH[¹×:lPFÊ�PZClhN
r;i×II[×q;[×FH×CHY;[NhPWXH×rP[eY;;kiH[×P[×6HikÊ�lh]e;¹×�PHh×Xl[[H[×rH×[]N×qHHY×]lFH×qllhikHH[Nh]HqHi
;;[khHxH[¹×"ZF;k×qllhikHH[×qHHY×O;hFHh×Pi×F;[×FH×]ZhP[NH[FH×X;YXY;NH[×qP[FH[×rH×qllhikHH[×[]N×kHhlN
r;;h×FH×X;YXikHH[Y;NH[×hHHFi×wPW[×NHKh]FHHhF´×w];Yi×CPWq]]hCHHYF×P[×OHk×wN[¹×qllhikHH[HYlqPlZ×q;[×:lPFÊ
�PZClhN¹× �;;h× ]]X× FH× qllhikHH[× wrHhMikH[H[× P[× ][wH×hHNP]× wPW[× q;ik× H[× wHXHh× qHhw;ZHYF× F]]h× FH
ehHOPik]hPiDOH×ZH[i×]Z×Hh×rHhXklPNH[×H[×r;eH[i×q;[×kH×Z;XH[¹Ø


H× ][kik;;[irPWwH× q;[× qllhikHH[× Pi× []N× ikHHFi× ][FHh rHhe× q;[× qHHY× qHh][FHhikHYYP[NH[¹× 
H× N;[NC;hH
Ote]kOHiH× Pi× F;k× qllhikHH[× ][kik][F× P[× e]hHlwH× X;YXikHH[´× FPH× Y;;NWHi× q;[× ZP[liDlYH× XPHwHYiXHYHkWHi
]ZiY]]k¹× 
H× iXHYHkWHi× Y]ikH[× ]e× H[× FH× ]eNHY]ikH× iPYPD;× Æ]M× XPHwHYÇ× iY]HN× rHHh× [HHh× P[× FH× q]hZ× q;[
qllhikHH[¹× 5llhikHH[× ][kik][F× P[× wHHiHFPZH[kH[× NHFl hH[FH× HH[× Y;[NH× NH]Y]NPiDOH× NHiDOPHFH[Pi× k]k× P[
FH×/HhkP;Ph×eHhP]FH¹×
H×qllhikHH[×P[×:lPFÊ�PZClhN×ik;Zk×lPk×OHk×�;;kÊ�hPWk×kPWFq;X¹×
H×qHhiDOPYYH[FH×XYHlhH[
q;[× qllhikHH[× r]hFH[× qHh]]hw;;Xk× F]]h× FH× ;;[rHwPNOH PF× q;[× XYHP[H× O]HqHHYOHFH[× ZHk;;Y]sPFH[× H[× Ê
ilY{FH[´×Z;;h×Xl[[H[×;;[×FH×ClPkH[wPWFH×]]X×][kik;; [×wPW[×F]]h×qHhrHhP[N¹


H× M]k]× k]][k× HH[× H[XHYH
DH[kPZHkHhi× Nh]kH× qllhikHH[´
NHh;;ek× ]e× FH× �lYqHhOHPFH× ZHk
FH× iDOHYeq]hZPN× ChHlXqY;XXH[
H[× iDOHheH× h;[FH[´× r;;h;;[× FH
ZHHikH× ZH[iH[× qllhikHH[
wlYYH[× OHhXH[[H[¹× �Hk× Pi
Z;XXHYPWX× q]]h× kH× ikHYYH[´× F;k× FH
ehHOPik]hPiDOH× ZH[i× qllhikH[H[
NHChlPXkH× ;Yi× iDOh;;eÊ× H[
i[PWNHhHHFiDO;e¹

�9�X�X�U�V�W�H�H�Q�����D�I�]�H�W�W�L�Q�J�V�J�H�V�W�H�H�Q�W�H��
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�]k]× q;[× HH[× ChlP[H× qllhikHH[× ZHk
;MZHkP[NH[× †s„sƒDZ¹× 
H× ikHH[× Pi× hPWX× ;;[
M]iiPHYH[¹×5llhikHH[×OHHMk×NHH[×XhPik;Yq]hZ×H[
ieYPWkqY;XXH[´× H[× X;[× ;YYHhYHP× NhPYYPNH× q]hZH[
;;[[HZH[´× w]rHY× ;MNHh][F× ;Yi× ZHk× iDOHheH
O]HXH[¹×�[×OHk×6P[kHhirPWXiH×X]ZH[×FH×h][FH
q]hZH[×ZP[FHh×q]]h¹Ø

�PDh]iD]]e× qHhNh]kP[N× ZHk× ]eq;YYH[F× YPDOk× q;[× HH[× FHHY× q;[× FH× qllhikHH[× ;MNHCHHYF× OPHhC]qH[¹× 
H× h]FH× C;YX× Pi× €× ZZ¹× P[
YH[NkH¹× 6H× wPH[× Mh;NZH[kH[× q;[× M]iiPHYH[¹× �[× FHwH× qllhikHH[× wPW[× M]h;ZP[PMHhH[× ÆII[DHYYPNH× wHH]hN;[PiZH[Ç´× Cht]w];
ÆZ]iFPHhkWHiÇ× H[× Mh;NZH[kH[× q;[× DhP[]TFH[Ø ÆwHHYHYPHiÇØ ;;[NHkh]xH[¹× 
H× ]lFHhF]Z× q;[× FHwH× qllhikHH[× Pi× qHhZ]HFHYPWX× �hPWk
eHhP]FH´×Z;;h×;YYHH[×F]]h×HH[×HseHhk×ZHk×wHXHhOHPF×q;ik×kH×ikHYYH[¹
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�PNH[YPWX×w]lFH[×X;YXikH[H[×OPHh×[PHk×NH[]HZF×O]HqH[×kH×r]hFH[´× ]ZF;k×FPk×kteH×wrHhMikH[H[×wHYFH[×P[
OHk× 6P[kHhirPWXiH× r]hFk× ;;[NHkh]xH[¹× 
H× ]lFH× hPqPHhH[´× X]ZH[FH× lPk× OHk× wlPFH[× H[× ]]ikH[´× qHhq]HhFH[
ikh]]Z]er;;hki× q;[× ][wH× hHNP]× X;YXikH[H[´× Z;;h× FH× ; Mik;[F× k]k× 6P[kHhirPWX× r;i× kH× qHh¹× 
H× X;YXikH[H[
qPHYH[× lPk×HYX;;h×H[×Y]ikH[× ]e×q]]hF;k×6P[kHhirPWX×rHhF×CHhHPXk¹× 
H× rHP[PNH×HsHZeY;hH[´×FPH×6P[kHhirPWX
k]DO×CHhHPXkH[´×]qHhYHHMFH[×FH×CY]]kikHYYP[N×;;[×FH×ClPkH[YlDOk×[PHk¹×�Hk×OHHMk×F;;h]Z×NHH[×wP[×]e×;XXHhi
[;;h×X;YXikH[H[×kH×w]HXH[¹

5;[rHNH×FH×Z]NHYPWXOHPF×P[kHhHii;[kH×M]iiPHYH[×P[×X;YXikH[H[×;;[×kH×khHxH[´×XhPWNH[×FHwH×wrHhMikH[H[×OPHh
k]DO×HH[×eY;;ki¹× 
HØrHP[PNH×OPHh×NHq][FH[×X;YXikH[H[×rHhFH[×;;[NHkh]xH[×P[×][qHhik]]hFH×XHPYHHZ´×FPH
q]]h× HH[× N]HFH× ;MiYlPkP[N× q;[× FH× ClPkH[YlDOk× w]hNFH¹× 
]]h× lPkie]HYP[N× H[× Hh]iPH× q]YF]H[× rHP[PN
XHPYHHZY;NH[×P[×][wH×hHNP]×[]N×;;[×FHwH×q]]hr;;hFH[¹×:rHhMikHH[q][FikH[×q;[×X;YXikHH[×wPW[×NHZHYF×CPW
OHk× ;MNh;qH[× q;[× FH× XHPYHHZY;NH[× C]qH[P[× FH× Nh]HqHi× q;[× .PCHYD]× H[× 
H× 5YPWk¹× 
HwH× w]NH[;;ZFH
]hkO]DHhH[X;YX× ÆNHq]hZF× P[× OHk× OlPFPNH× :lPFrHikÊ:rHFH[× H[× OHk× "]ikwHHNHCPHF× kPWFH[i× FH× .PYllh× H[
"hFPqPDPlZ× eHhP]FHi´× ƒ••× Ê× ƒ‡„× ZPYW]H[× W;;h× NHYHFH[Ç× X;[× FHDPZHkHhi× Nh]kH× M]iiPHYH[× CHq;kkH[× q;[
q]]h]lFHhi× q;[× FH× OlPFPNH× P[XkqPi¹× �]iiPHYhPWXH× X;YXikH[H[´× NHq]hZF× P[× OHk× OlPFPNH×  ]]hFÊ
H[HZ;hXH[
kPWFH[i×OHk×�;;kÊ�hPWk×kPWFq;X×Æ†•×ZPYW]H[×W;;h×NHYHFH[Ç´×Xl[[H[×]]X×ie]h;FPiDO×P[×FH×XHPYHHZ×;;[NHkh]xH[
r]hFH[¹× 
PW× HqH[klHYH× k]HX]ZikPNH× ;MNh;qP[NH[× q;[× XHPYHHZ× r]hFH[× Z]NHYPWX× ZHHh× P[kHhHii;[kH
X;YXikH[H[×P[×OHk×6P[kHhirPWXiH×;;[NHkh]xH[¹Ø

�Hk×Pi×rHY×Z]NHYPWX×X;YXO]lFH[FH×wrHhMÊ×H[×h]YikH[H[´×FPH×;MX]ZikPN×wPW[× lPk×][wH×hHNP]´× ;;[×kH×khHxH[×P[
XHPYHHZ×]M×CHXH[¹Ø�h×Pi×F;[× ieh;XH×q;[× ikH[H[×q;[× ØlPk×FH×/hP;i×eHhP]FH×]M× × lPk×FH
�hPWk× eHhP]FH´× FPH× F]]h× NYHkiWHhPWi´× iZHYkÊ× ]M× CHHXr;kHh× rHhFH[× Y]iNHrHhXk× H[× ]qHh× NHhP[NH× ;Mik;[F
qHheY;;kik¹× 
HO;YqH× CPW× 6P[kHhirPWX× X]Zk× *Y>[HhX;YX× ;Yi× q;ik× NHikHH[kH× q]]h× P[× OHk× /rH[kiH× NhH[iNHCPHF
ZHk×
lPkiY;[F¹Ø

�liDOHYX;YX *Y>[HhX;YX

.]ZZPNH×wrHhMikH[H[×OHCCH[Ø;;[×FH×ClPkH[wPWFH×HH[×Fl[[H×X]hik×q;[×X;YX´×Z;;h×CHik;;[×q]]h×FH×hHik×lPk
HH[×;[FHh×Z;kHhP;;Y¹×
H×X;YX×Pi×;MX]ZikPN×lPk×X;YXhPWXH×C]FHZ´×H[×iY]HN´×[;×]eY]iiP[N×P[×X]]YwllhO]lFH[F
hHNH[Ê×]M×Nh][Fr;kHh´× [HHh×]e×FH×ClPkH[wPWFH×q;[×FH×NHq][FH[×wrHhMikHH[¹×6H×OHCCH[×P[×FPk×NHq;Y×Fli
[PHk× ZHk× HH[× HDOkH× X;YXikHH[× kH× Z;XH[¹× 5]]hki× Xl[[H[× rH× w;[FikH[H[× ;;[khHxH[´× r;;hq;[× FH
Xr;hkiX]hhHYi×F]]h×X;YX[HHhiY;N×rHhFH[×q;ik×NHXPk¹×�h×][kik][F×HH[×i]]hk×q;[×[;kllhYPWX×DHZH[k´×Z;;h×]]X
FHwH×ikH[H[×q;YYH[×[PHk×][FHh×FH×X;YXikH[H[¹Ø

5]]h×HH[×][Hhq;hH[×]]N×Pi×HH[×qHhrHHhFH×X;YXikHH[×Z]HPYPWX×kH×][FHhiDOHPFH[×q;[×;[FHhH×ikH[H[¹×�[
wHYMi×CPW×F]]hiY;;[×wPHk×HH[×X;YXikHH[×Hh×Y;[N×[PHk×;YkPWF×rPk×lPk¹×�]H×rHkH[×rH×[l×]M×rH×ZHk×X;YXikHH[
kH× Z;XH[× OHCCH[º× 
H× ;;[rHwPNOHPF× q;[× M]iiPHYH[× Pi× [PHk× HH[× q]YF]H[FH× ;;[FlPFP[N¹× �;YXikHH[
CHik;;k× ZHHik;Y× lPk× OHk× ZP[Hh;;Y× D;YDPHk× ÆD;YDPlZD;hC][;;k´× ���"‚Ç¹× 
H× ZHHik× HH[q]lFPNH× kHik× Pi
F]]h× HH[× FhleeHY× qHhFl[FH× w]lkwllh× ]eY]iiP[N× Æ€•îÇ×]e× FH× ikHH[× ;;[× kH× ChH[NH[¹× 6;[[HHh× FH
]eY]iiP[N× |P[X× N;;k× ChlPiH[´× OHCCH[× rH× F]]hN;;[i× ZHk× D;YDPHkhPWXH× X;YXikHH[× kH× Z;XH[¹× �PHhCPW
Z]HkH[× rH× rHY× ]eYHkkH[´× F;k× OHk× [PHk× iYHDOki× HH[× D;YDPHk;MwHkkP[N× ;;[× FH× ClPkH[X;[k× q;[× FH× ikHH[
CHkhHMk¹×Ø
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�H[×P[kHhHii;[kH×Nh]He×q;[×wrHhMikH[H[×r]hFk×NHq]hZF×F]]h×FH×qHhXPHwHYFH×X;YXikH[H[¹×
HwH×X;YXikH[H[
wPW[× Y;[N× NHYHFH[× F]]h× DPhDlYHhH[F× XPHwHYwllh× ]ZNHwHk× P[× Xr;hki× H[× DO;YDHF]][´× FPH× N]HF× CHik;[F× wPW[
kHNH[×qHhrHhP[N¹×�Hk×XPHwHYwllh×Pi×;MX]ZikPN×q;[ØXPHwHYiXHYHkWHi×q;[×FPHewHH×]hN;[PiZH[¹× 
H×qHhXPHwHYFH
X;YXikH[H[×r]hFH[× ie]h;FPiDO×P[×][wH×hHNP]×;;[NHkh]xH[×H[×wPW[×q;;X×hPWX×;;[×Mh;NZH[kH[×q;[× iDOHYeH[´
wHHYHYPHi´× wHHKNHYi´× ;YNH[´× M]h;ZP[PMHhH[´× ie][wH[´× X]h;YH[× H[× ;[FHhH× i]]hkH[¹× 
HwH× ]lFH× qHhXPHwHYFH
ikH[H[´× r;;hP[× FH× M]iiPHYMh;NZH[kH[× q;;X× wPW[× ]ZNHwHk× P[× OHYFHh× Xr;hki´× Xl[[H[× ;MX]ZikPN× wPW[× lPk× FH

HYNPiDOH×�hFH[[H[×Æ�;hC]][×eHhP]FHÇ´× ]]hFÊ�h;[XhPWX×Æ�lh;×eHhP]FHÇ×]M×OHk×
lPkiH×ZPFFHYNHCHhNkH×Æ/hP;i
H[×�lh;×eHhP]FHiÇ¹


H× M]k]× OPHhC]qH[× k]][k× HH[× wrHhMikHH[× Æ…sƒs‚DZÇ
CHik;;[FH× lPk×qHhXPHwHYFH×X;YXikHH[´× ;;[NHkh]xH[× [;CPW×FH
.PCHYD]ÊNh]HqH¹× 
H× ikHH[× wPk× q]Y× ZHk× qHhXPHwHYFH
M]iiPHYMh;NZH[kH[¹

�PHhC]qH[× HH[× ;MNHh][FH× qHhXPHwHYFH× ]]THFH[ÊX;YXikHH[
q;[× ‚́ „s‚́ „s•DZ× Nh]]kkH´× ;;[NHkh]xH[× [;CPW× FH× .PCHYD]Ê
Nh]HqH¹× 
H× ikHH[× CHik;;k× q[Y¹× lPk× qHhXPHwHYFH× ]]THFH[¹
"]THFH[×wPW[×D][DH[khPiDOH×]eNHC]lrFH×X;YXC]YYHkWHi×q;[×€
?×•ZZ¹×Nh]]kkH¹×"]THFH[×r]hFH[×NHq]hZF×P[×][FPHe×r;hZ
wHHr;kHh×ZHk×qHHY×N]YMCHrHNP[NH[¹×
Pk×ikHH[kWH×Pi×Z]NHYPWX
;MX]ZikPN×q;[×FH×[]]hFh;[F×q;[×OHk×
HXXH[×q;[×*;hPWi×]M×FH
�hFH[[H[ÊO]]NqY;XkH´× CHPFH× CHO]hH[FH× k]k× OHk
ikh]]ZNHCPHF×q;[×FH×�;;i¹
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�;[× FH× ]eeHhqY;XkH× P[×  HFHhY;[F× r]hFH[× iYHDOki× ]e× H[XHYH× eY;;kiH[× NHikHH[kHi× ;;[NHkh]xH[´× FPH× kHh
eY;;kikH× wPW[× NHq]hZF´× FH× wN[¹× eY;;kiHPNH[× ]M× P[ÊiPkl× NHikHH[kHi¹× 
PW[;× ;YYH× ikH[H[× FPH× rH× ]eh;eH[× wPW[
;MX]ZikPN× q;[× ;[FHhH× eY;;kiH[× F;[× r;;h× wH× [l× YPNNH[¹× "M× OHk× [l× NhP[FikHH[kWHi´× FH× Ol[HCHF× XHPH[´× ]M
ikH[H[×]e×;XXHhi×]M×FH×OHP×CHkhHxH[´×ZHHik;Y×wPW[×wH×;MX]ZikPN×lPk×FH×][i×]ZhP[NH[FH×Y;[FH[¹×.;ZH[×ZHk
:lPFÊ�PZClhN× H[× "]ikÊ/rH[kH× q]hZk× 6P[kHhirPWX× HH[× lPkw][FHhP[N× P[×  HFHhY;[F´× ]ZF;k× OPHh× ]]X× ehHÊ
Xr;hk;PhH× eY;;kiHPNH[× NHikHH[kHi× ;;[× FH× ]eeHhqY;XkH× r]hFH[× ;;[NHkh]xH[¹× 
H×  HFHhY;[FiH´× H[× ]]X
6P[kHhirPWXiH´× eY;;kiHPNH[× NHikHH[kHi× wPW[× ;Yi× ;MwHkkP[NiNHikHH[kH× NHq]hZF´× [Y¹× w;[FikHH[´× XYHPikHH[× H[
X;YXikHH[¹×/Hh×eY;;kiH×NHq]hZFH×ik]YYP[NiÊ×H[×]ZwHkkP[NiNHikHH[kHi×X]ZH[×OPHh×kH×Y;[FH×;YYHH[×]e×Nh]kH
FPHekH×q]]h¹

�H[× FHHY× q;[× FH×  HFHhY;[FiH× eY;;kiHPNH[× NHikHH[kHi×Pi× qHh;[FHhF× P[× HH[× NHikHH[kH× ZHk× ;[FHhH
ZP[Hh;Y]NPH× H[× kHskllh¹× 
HwH× qHh;[FHhP[NH[× r]hFH[× qHh]]hw;;Xk× F]]h× CY]]kikHYYP[N× ;;[
kHZeHh;kllhiDO]ZZHYP[NH[´× hHNH[× H[× rP[F× ÆqHhrHhP[NÇ× H[× F]]h× HH[× XYHP[H× FhlXÊ× H[
kHZeHh;kllhqHhO]NP[N×k¹N¹q¹×OHk×CHFHXk×r]hFH[×][FHh×W][NHhH×iHFPZH[kH[×ÆFP;NH[HiHÇ¹Ø5HhrHHhFH×H[
FP;NH[HkPiDO× qHh;[FHhFH× ikH[H[× r]hFH[× P[× FH× NH]Y]NPH× [PHk× k]k× FH× ZHk;Z]hMHÊ× ]M
]ZwHkkP[NiNHikHH[kHi× NHhHXH[F¹× �[× OHk× 6P[kHhirPWXiH× wPW[× FH× eY;;kiHPNH[× ikH[H[× P[× FH× [;kllhYPWXH
][kiYlPkP[NH[× ;;[wPH[YPWX× qHhrHHhF× k¹N¹q¹× FH× Y;[NH×CY]]kikHYYP[N× ;;[× FH× HYHZH[kH[¹× "[FHh× FH
wrHhMikH[H[×r]hFH[×rHY×qHHY×ZHk;Z]hMH´×FP;NH[HkPiDO×qHh;[FHhFH×H[×qHhrHHhFH×ikH[H[×;;[NHkh]xH[¹

HO;YqH×qHhrHhP[N´×OHCCH[×FH×qHh;[FHhP[Nieh]DHiiH[×F;[×HYFHhi×eY;;kiNHq][FH[¹

�HFHhHH[× rHHk× r;k× Hh× ZHk× OHk× CHNhPe× NHikHH[kH× r]hFk× CHF]HYF¹× �H[× NH]Y]]N× X;[× H[kO]liP;ik× r]hFH[
r;[[HHh× Hh× HH[× [PHlrH× rHN× F]]h× CHhNH[× H[× OHlqHYi× r]hFk× ;;[NHYHNF´× ]ZF;k× Hh× F;[× q;;X× F]]hi[HFHi
q;[×qHhikHH[FH×;;hFY;NH[×wPDOkC;;h×r]hFH[¹×�;;h×HqH[×N]HF×Xl[[H[×Hh×CPW×OHk×Nh;qH[×F]]h×w;[FFlP[H[×]M
XYHP× eh;DOkPNH× C]FHZeh]{HYH[× wPDOkC;;h× r]hFH[´× FPH×NH]Y]NH[× HqH[× H[kO]liP;ik× Xl[[H[× Z;XH[¹× 5;[× FH
¼w;DOkH× NHikHH[kHi¼× OHCCH[× rH× Hh× q]YF]H[FH× P[× OHk× 6P[kHhirPWXiH³× 
H× FPqHhiH× kHhkP;PhH× XYHPÊ× H[
w;[F;MwHkkP[NH[´×FH×Xr;hk;PhH×FHXw;[FH[´×hPqPHhNhP[F×H[×XHPYHHZ´×H[×wHYMi×FH×ZHi]w]TiDOH×;MwHkkP[NH[×wPW[
[PHk×;YkPWF×qHhikHH[F¹×�[×FH×q]YNH[FH×CHiDOhPWqP[NH[×q;[×q][FikH[×YPNk×FH×[;FhlX×HDOkHh×]e×FH×qHhikHH[FH
eY;;kiHPNH[×NHikHH[kHi¹Ø


H× Ø Pi× OHk× ]lFikH× NHikHH[kH´× F;k× CPW× 6P[kHhirPWX× F;Nw]]Zk¹× 
H× 
][kw;[FikHH[× X;[´
;MO;[XHYPWX× q;[× FH× ]lFH× /hP;i× k]e]Nh;{H× H[× e]ikÊ/hP;i× Hh]iPH´Ø k]k× H[XHYH× O][FHhFH[× ZHkHhi× FPX× wPW[¹× 
PW
6P[kHhirPWX× YPNk× OHk× C]qH[ikH× FHHY× q;[× FH× 
][kw;[FikHH[´× CHO]hH[FH× k]k× FH× -`k× M]hZ;kPH´× ;;[× OHk
Z;;PqHYF¹×"ZF;k×FH×C][kw;[FikHH[×OPHh×;;[×FH×]eeHhqY;XkH×][qHhO;hF×Pi´×Pi×FH×CH[;ZP[N×¼ikHH[¼×rHYYPDOk
ZPiYHPFH[F×H[×q;Yk×FH×][kiYlPkP[N×[PHk×HhN×]e¹×�Hk×Pi×ZHk×[;ZH×FH×h]FH×XYHlh×q;[×FH×;XXHhi×CPW×NhH[ie;;Y
†‡•´× r;[[HHh× hHDH[k× NHeY]HNF´× FPH× ][i× rPWik× ]e× PHki× CPWw][FHhi¹× :HYMi× CPW× C]hP[NH[× k]k× •Z× ][FHh× OHk
Z;;PqHYF×Pi×FH×;;[NHkh]xH[×C][kw;[FikHH[×[PHk×ÆZHHhÇ×qHhikHH[F¹×�Hk×Pi×]eZHhXHYPWX´×F;k×ZPYW]H[H[×W;hH[
ZP[FHh× ]lFH´× FPDOkCPW× ][kiY]kH[× Y;NH[× P[× ]¹;¹× FH× .PCHYD]ÊNh]HqH× H[× 
HZHhiCHHX× rHY× wPW[× qHhO;hF× k]k
NHikHH[kH´× kHhrPWY× FH× OPHh× ][kiY]kH[× C][kw;[FikHH[×CPW[;× ]e× HH[× eY;ikPiDOH× XYHP× YPWXk¹× 6HYYPDOk× Y;;k× FH
;MFHXXH[FH× Xr;hk;PhH× C]qH[Y;;N× q;[× FH× C][kw;[FikHH[× ZHHh× P[qY]HFH[× q;[× ClPkH[;M× k]H´× w]F;k× FH
qHhrHhP[N×ZHkHhi×FPHe×X;[×N;;[¹

C][kw;[FikHH[
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�]k]× q;[× HH[× Z][ikHh× q;[× C][kw;[FikHH[× w];Yi× ;;[NHk h]xH[× ]e× HH[× FPHekH× q;[× €´„× k]k× •Z× CH[HFH[× OHk× Z;;PqHYF× [;CPW
NhH[ie;;Y×†‡•¹×
H×XYHlh×q;[×OHk×Z][ikHh×Pi×]eq;YYH[F×F][XHhh]]F´×qHh]]hw;;Xk×F]]h×OHk×PWwHh]sPFH×OHZ;kPHk¹×/HqH[i×Pi×Hh×X;YX
kliiH[×FH×X]hhHYi×;;[rHwPN¹×�[XHYH×eYlXWHi×NhPWiNh]H[×{W[×X]hhHYPN×w;[F×wPW[×P[×OHk×Z][ikHh×;;[rHwPN¹×�]HrHY×]e×;Mik;[F×FH
C][kw;[FikHH[×]e×XYHP×YPWXk´×Pi×OPHh×ieh;XH×q;[×HH[×rHP[PN×qHhO;hFH×w;[FikHH[¹

�PDh]iD]]eM]k]× q;[× OHk
Z][ikHh× ;;[× YP[XHhwPWFH¹

H× Xr;hkiX]hhHYi× wPW[
rHP[PN× ;MNHh][F× H[
Z;kPN×NHi]hkHHhF¹× �[×OHk
Z][ikHh× wPW[
Xr;hkiX]hhHYi× q;[
ZP[FHh×F;[×•´€×k]k×„ZZ
Nh]]kkH× H[× XYHP[H
ZliD]qPHkqY]XXH[
;;[NHkh]xH[× Æ[PHk
wPDOkC;;h× ]e× FHwH× M]k]Ç¹
�liD]qPHk× Pi× HH[
F]]hwPDOkPN
CY;FZP[Hh;;Y´× F;k
qh]HNHh× q]]h
X;DOHYh;;ZeWHi× rHhF
NHChlPXk× ÆZPD;Ç¹× 
H
i;ZH[ikHYYP[N× q;[× OHk
Z][ikHh× rPWik× ]e× HH[
hPqPHh;MwHkkP[N× P[× HH[
;hPFH×XYPZ;;k¹×
H×wr;hkH
C;YX×Pi×€ZZ¹×Y;[N¹
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H×�liDOHYX;YX×Pi×OHk×NHikHH[kH´×F;k×P[×FH× Ør]hFk×NHr][[H[¹×
H×iHFPZH[kH[´×r;;hlPk×OHk
NHikHH[kH× rHhF× NHq]hZF´× wPW[× CHw][XH[× H[× [HHhNHiY;NH[× P[× FH× /hP;i× eHhP]FH´× w]½[× •ƒ„× ZPYW]H[× W;;h
NHYHFH[¹×
H×.PCHYD]ÊNh]HqHØPi×FH×Z]]PikH×][kiYlPkP[N×q;[×ZHi]w]TiDOH×NHikHH[kHi×P[×OHk×6P[kHhirPWXiH×H[
wHXHh× HH[× CHw]HX× r;;hF¹× 5]]hF;k× FH× .PCHYD]ÊNh]HqH× CHik][F´× r;i× ;Y× CHXH[F× F;k× ZHi]w]TiDOH
NHikHH[kH[× F;Nw]ZH[× P[× OHk× NHCPHF× q;[× 6P[kHhirPWX¹×"¹;¹× FH× eP][PHh× q;[× FH×  HFHhY;[FiH× NH]Y]NPH´× 6¹
.k;hP[N´× iDOhHHM× ;Y× P[× €‡…•× ]qHh× X;YXNHikHH[kH´× F;k× P[× FH× Ø F;Nw]]Zk¹× �]NHYPWX× OHHMk× OPW× FH
Y]D;kPH×[]]Pk×CHw]DOk´×H[×O;F×OPW×Hh×;YYHH[×Z;;h×]qHh×NHO]]hF´×P[×PHFHh×NHq;Y×ZHH[FH×OPW×F;k×OHk×NHikHH[kH
P[×FH×6PYYP[XCHHX×lPk×FH×�hPWk×eHhP]FH×ik;ZFH×P¹e¹q¹×FH×/hP;i×eHhP]FH´×w];Yi×rH×[l×rHkH[¹

.PCHYD]×Nh]HqH

6PYYP[XCHHX


H× iHFPZH[kH[×q;[×FH× �liDOHYX;YX×wPW[× ]]Pk×P[×HH[× ][FPHeH×H[× r;hZH×wHH×NHq]hZF´× rHYYPDOk×w]× ][FPHe
F;k× FH× wHH× X][× Fh]]Nq;YYH[× F]]h× FH× NHkPWFH[rHhXP[N¹× "e× HH[× ;;[k;Y× [PqH;l½i× P[× FH× k]k× ‚•Z× O]NH
][kiYlPkP[N× q;[× FH× .PCHYD]ÊNh]HqH× wPW[× [;ZHYPWX× e]]k;MFhlXXH[× q;[× i;lhPKhi× ;;[NHkh]xH[´× Z;;h× ]]X
;MFhlXXH[× q;[× Xr;YYH[× H[× qPiiH[´× H[× N]YMhPCCHYi¹× 
]]h× FH× Nh]kH× O]HqHHYOHPF× ;;[× NHNHqH[i× ]qHh× FHwH
][kiYlPkP[N´×[HHZk×FH×.PCHYD]ÊNh]HqH×HH[×l[PHXH×e]iPkPH×P[×FH× HFHhY;[FiH×NH]Y]NPH×P[¹×"ZF;k×q;[;M×€ˆ‚•
FH× Nh]HqH× w]qHHY× CHkHhH× Z]NHYPWXOHFH[× kHh× CHiklFHhP[N× q;[× FH× NHikHH[kHi× CPHFk´Ø CHik;;k× [;lrHYPWXi
rHkH[iDO;eeHYPWXH×F]DlZH[k;kPHØ]qHh×FH×�liDOHYX;YX×][kiYlPkP[NH[×P[×FH×6PYYP[XCHHX×ÆZPW×Pi× iYHDOki× II[
DOHZPiDOH× ;[;YtiH× CHXH[F´× NHelCYPDHHhF× P[× €‡…ƒ´× F]]h× eh]MHii]h× P[× FH× DOHZPH× ��× q;[× 
HZZHYH[Ç¹× 
H
][FHhik;;[FH×M]k]½i×H[×CHiDOhPWqP[NH[×wPW[×q;[×Z][ikHhi×NH[]ZH[× lPk×FH×][kiYlPkP[NH[×P[×FH×6PYYP[XCHHX
H[×.PCHYD]×Nh]HqH¹×ØØ

�]k]× q;[× HH[× eY;k× O;[FiklX× ZHk× ;MZHkP[NH[× ‡s…s•´„DZ
;MX]ZikPNØlPk×FH×6PYYP[XCHHX×][kiYlPkP[N¹×�Hk×]eeHhqY;X×wPHk
Hh× ¼ilPXHh;DOkPN¼× lPk× ZHk× h][FH× X]hhHYkWHi× q;[× ZP[FHh× F;[
•´€ZZ×FP;ZHkHh¹×�[×FPk×O;[FiklX×wPW[×NHH[×M]iiPHYMh;NZH[kH[
r;;hNH[]ZH[¹× "e× C;iPi× q;[× Z;Dh]iD]ePiDO× lPkHhYPWX× X;[
ZH[×wPDO×q]]hikHYYH[´×F;k×ZH[×H[PNH×kPWF×NHF;DOk×OHHMk×F;k
FH× ][kiYlPkP[NH[× P[× FH× 
HZHhiCHHX× ÆwPH× �H[]Z;[PH[
X;YXikHH[´× OPHh][FHh× CHiDOhHqH[Ç× H[× FPH× P[× FH× 6PYYP[XCHHX
FHwHYMFH×NH]Y]NPiDOH×NHiDOPHFH[Pi×OHCCH[¹

�PDh]iD]]eM]k]× q;[× HH[× Z][ikHh× lPk× FH× 6PYYP[XCHHX
][kiYlPkP[N× Æh]FH× iDO;;Y× C;YX× YP[XiC]qH[× Pi× €× ZZ¹× Y;[NÇ¹× 
H
M]k]× k]][k× HH[× wHHh× {W[X]hhHYPNH× Nh][FZ;ii;× q;[
F]Y]ZPkPiDOH×ÆZ;N[HiPlZ×H[×D;YDPlZ×O]lFH[FHÇ×X;YXikHH[¹

Pk×Pi×FHwHYMFH×i]]hk×ikHH[×;Yi×r;;hlPk×FH× ]]hFÊ�k;YP;;[iH
CHhNXHkH[× ¼
]Y]ZPHkH[¼× CHik;;k¹× 
H× q;NH× Y;[NNHhHXkH
ikhlDkllh×]e×OHk×ZPFFH[×q;[×FH×M]k]×Pi×Z]NHYPWX×HH[×M]iiPHY
]hN;[PiZH×Æie][iºÇ¹Ø
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�]k]×q;[×eY;k×O;[FiklX×Æ€€s†s€DZÇ×lPk×FH×C]qH[ikH×�liDOHYX;YX×Y;NH[×P[×FH×.PCHYD]ÊNh]HqH¹×�Hk×O;[FiklX×Pi´×Z;Dh]iD]ePiDO
NHwPH[´×[PHk×HhN×qHhiDOPYYH[F×q;[×OHk×O;[FiklX×lPk×FH×6PYYP[XCHHX¹×
H×;Mik;[F×kliiH[×�h]HqH×H[×6PYYP[XCHHX×Pi×FHhZ;kH×XYHP[´
F;k×kliiH[×FH×krHH×Y]D;kPHi×rHP[PN×Y;kHh;YH×q;hP;kPH×kH×qHhr;DOkH[×Pi¹×�[×FH×Nh]HqH×Pi×HH[×�liDOHYX;YXeh]{HY×q;[×hlPZ×‚•Z
][kiY]kH[´×r;;hY;[Ni×ZH[×qHhiDOPYYH[FH×Y;NH[×OHHMk×Xl[[H[×FH{[PKhH[¹


Hk;PY× ]e[;ZH× q;[× HH[× Z][ikHh× P[× FH× C]qH[ikH× Y;;N× q;[× FH× �liDOHYX;YX× P[× FH× .PCHYD]ÊNh]HqH¹× 
H× Nh][FZ;ii;× Pi× wHHh
{W[X]hhHYPN×H[×YPWXk×]e×ilPXHh¹×
Pk×Pi×HH[×XH[ZHhX×q;[×HH[×F]Y]ZPkPiDOH×Æç×Z;N[HiPlZ×hPWXHÇ×X;YXikHH[¹×�Hk×Z][ikHh×Pi×M]iiPHY;hZ¹
�[× ;[FHhH×Y;NH[×q;[×FH×�liDOHYX;YX×r]hFH[×rHY×ZHk×hHNHYZ;;k×M]iiPHYH[×;;[NHkh]xH[¹Ø
H×�liDOHYX;YX×OHHMk×HH[×;[FHhH
ZPDh]iD]ePiDOH×kHskllh×F;[×FH×�H[]Z;[PH[×X;YXikHH[×lPk×FH×
HZHhiCHHX×ÆwPH×OPHh][FHhÇ¹
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:;[FÊ×H[×XYHPikH[H[× lPk×FH×5h]HNÊ�hPWk×�ekPH[×H[×�YCPH[×kPWFq;XXH[×wPW[×P[×HH[×XYHP[×;;[k;Y×
× wPDOkC;;h¹Ø 
H× H[PNiwP[i× NhPWiNh]H[H× w;[FÊ× H[× XYHPikH[H[× q;[× FH× krHH

Y]D;kPHi× YPWXH[× HhN× ]e× HYX;;h´× Z;;h× CYHXH[× CPW× [;FHhH× CHiklFHhP[N× P[× qHhiDOPYYH[FH× kPWFq;XXH[× kH× wPW[
][kik;;[¹× 
H× ][kiYlPkP[N× P[× FH× 
HXHhP[NCHHX× r]hFk× k]k× OHk× �YCPH[× kPWFq;X× Æ€€‚× Ê× €••× ZPYW]H[× W;;h× ]lFÇ
NHhHXH[F´×H[×;;[×FH×][kiYlPkP[N×P[×FH×
]qH[×.YP[NH×r]hFk×]e×Nh][F×q;[×ZPDh]iD]ePiDO×][FHhw]HX×q;[×FH
wN[¹× P[]|;NHYY;kH[ØÆHH[DHYYPNH×]hN;[PiZH[ÇØHH[×�ekPH[×]lFHhF]Z×NHNHqH[×Æ€•„×Ê×€€‚×ZPYW]H[×W;hH[×]lFÇ¹
�[×FH×CHkhHxH[FH×kPWFq;XXH[×r;i×OHk×6P[kHhirPWXiH×eHhP]FPHX×CHFHXk×F]]h×HH[×Xlik×[;CPWH×H[×][FPHeH×wHH¹
�Hk× P[× FH× ikH[H[× ;;[rHwPNH× Nh]H[H× NPFiZP[Hh;;Y× NY;lD][PHk× rPWik× ]e× HH[× ][FPHeH× ]eH[× wHH´× kHhrPWY× FH
;;[rHwPNOHPF× q;[× qHhX]]YFH× O]lkMh;NZH[kWHi× FlPFk× ]e× ;;[q]Hh× q;[× NHKh]FHHhF× Z;kHhP;;Y× lPk× HH[× [;CPW
;DOkHhY;[F¹Ø

][kiYlPkP[NH[× P[
FH× 
HXHhP[NCHHX× H[× 
]qH[× .YP[NH

F

.klX×{W[X]hhHYPNH×w;[FikHH[
q;[×…s„sƒDZ¹×lPk×FH×�ekPH[
][kiYlPkP[N× P[× FH× 
]qH[
.YP[NH¹× �Hk× O;[FiklX× Pi× HhN
qHhrHHhF× H[× OHHMk× HH[
h]HikPNH× H[× wr;hkH× XYHlh
k¹N¹q¹× NH]sPFHHhFH× PWwHh× H[
Z;[N;;[¹Ø

�PDh]iD]]eM]k]× q;[× w;;Ni[HFH× F]]h× HH[× iklX
w;[FikHH[× lPk× FH× �ekPH[× ][kiYlPkP[N× P[× FH× 
]qH[
.YP[NH¹× �P[XiC]qH[× Pi× HH[× iDO;;YC;YX× q;[× €× ZZ¹
YH[NkH× Æh]FH× XYHlhÇ× wPDOkC;;h¹× 
H× M]k]× k]][k× Nh]H[H
NY;lD][PHk× X]hhHYi× P[× HH[× Nh][FZ;ii;× q;[
Xr;hkiX]hhHYi× qHhXPk× ZHk× X;YX¹× 
H× wr;hkH× X]hhHYi
CHik;;[× qHhZ]HFHYPWX× lPk× FH× ZP[Hh;YH[× iPFHhPHk
ÆPWwHhD;hC][;;kÇ×H[×ethPHk×ÆPWwHhilY{FHÇ¹×5]]hki×YPWXH[
Hh× Mh;NZH[kWHi× O]lkiX]]Y× ;;[rHwPN× kH× wPW[¹× -HDOki
][FHh×Pi×HH[×H[PNH×ZPYYPZHkHhi×Nh]]k´×X;YXO]lFH[F
XYHPC;YYHkWH× wPDOkC;;h¹Ø 5;[rHNH× FH× hlPZH
;;[rHwPNOHPF×q;[×NY;lD][PHk×r]hFk×FPk× i]]hk×w;[F
]]X×rHY×¼Nh]H[w;[F¼×NH[]HZF¹

�$�O�E�L�H�Q���$�S�W�L�H�Q���]�D�Q�G�V�W�H�H�Q�����9�U�R�H�J���.�U�L�M�W��
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�[× FH× NH]Y]NPH× r]hFk× HH[× ;MwHkkP[NiikHH[´× w];Yi× ]e×FH× q]hPNH× e;NP[;× NHk]][F´× ZHk× HH[× hHY;kPHM× Nh]]k
NHO;YkH×;;[× [PHkÊXr;hki×X]hhHYi´×HH[×Nh;lr;DXH×]M×¼qlPYH¼×w;[FikHH[×NH[]HZF¹Ø
H× i;ZH[ikHYYP[N×q;[×FH
ikH[H[× P[× FH× 
]qH[Ê.YP[NH× ][kiYlPkP[N× rPWwH[× Hh× ]e´× F;k× kPWFH[i× OHk× �ekPH[× kPWFq;X´× FH× ]ZNHqP[N× q;[
6P[kHhirPWX×rHhF×CHFHXk×F]]h×HH[×Xlik×[;CPWH´×]eH[×H[×][FPHeH×wHH×ZHk×k;ZHYPWX×r;k×N]YMrHhXP[N¹

�&�H�Q�R�P�D�Q�L�H�Q���N�D�O�N�V�W�H�H�Q�����/�D�D�W���.�U�L�M�W��

"[kiYlPkP[NH[× q;[× X;YXikHH[× lPk× OHk× �H[]Z;[PH[× kPWFq;X× Xl[[H[× rH× ;;[khHxH[× CPW× Y;;N× r;kHh× P[× FH
¹Ø 
H× eY;kPNH× X;YXikHH[× r]hFk× P[× 
lPkiY;[F

Æ*Y>[HhX;YXÇ×]¹;¹× ;;[×FH×h;[FH[×q;[×OHk×wN[¹× 
HXXH[×q;[× �o[ikHh×;;[NHkh]xH[×H[× ]e×FPqHhiH×eY;;kiH[×P[
OHk× /Hlk]ClhNHhr]lF× ;Yi× Nh][Fik]M× q]]h× C]lrZ;kHhP;Y H[× NHr][[H[¹× 6H× rHkH[× [PHk× O]H× Y;[N× FH
][kiYlPkP[NH[× P[× FH× 
HZHhiCHHX× CHXH[F× wPW[´× Z;;h× kPWFH[i× ;;[e;iiP[NH[× q;[× FH× CHHX× ]Z× FH× ;Mq]Hh× q;[
r;kHh×kH×qHhCHkHhH[´×Pi×FH×;;[rHwPNOHPF×q;[×FHwH×X;YXikHH[×wHXHh×]eNHq;YYH[¹×
H× HFHhY;[FiH×eP][PHh×P[
FH×NH]Y]NPH´×6¹×.k;hP[N´×hHMHhHHhFH×hHHFi×P[×€‡…•×;;[×X;YXikHH[×P[×FH×¼�]kkH[iDOH×
HHX¼×H[×iDOHHhFH×FHwH
]qHh×II[×X;Z×ZHk×FH×X;YXikHH[×Æ�liDOHYX;YXÇ×P[×FH×6PYYP[XCHHX¹×6H×rHkH[×[l×rHY×CHkHh³×FH×X;YXikHH[×P[
FH×6PYYP[XCHHX×ØPi×€„•×ZPYW]H[×W;;h×]lFHh×F;[×FPH×P[×FH×
HZHhiCHHX×Æ�]kkH[iDOH×
HHXÇ¶×�[×k]DO×w]×FPDOk×CPW
HYX;;h× NHYHNH[¹¹¹¹¹¹¹× �]HrHY× FH× X;YXikHH[× P[× FH× 
HZHhiCHHX× rHY× Pi× ][FHhw]DOk× ]e× Z]NHYPWXOHFH[× ;Yi
Nh][Fik]M×q]]h×C]lrZ;kHhP;YH[×Pi×OHk×ÆNHYlXXPNÇ×[]]Pk×k]k×rP[[P[N×NHX]ZH[¹


HZHhiCHHX× kH[× ]]ikH[× q;[× FH× ChlN× ]qHh× FH× CHHX× P[× �]kkH[


H× X;YXikHH[× P[× FH× 
HZHhiCHHX× Pi× NHq]hZF× P[× HH[× lPkNHikhHXkH× ¼�hPWkwHH¼´× FPH× "]ik×  HFHhY;[F× H[× OHk

HXXH[×q;[×�o[ikHh×kPWFH[i×OHk×�H[]Z;[PH[×kPWFq;X×Æ€••×Ê×ˆƒ×ZPYW]H[×W;;h×NHYHFH[Ç×CHFHXkH¹×�[×qHhNHYPWXP[N
k]k× FH× q]]h;MN;;[FH× kPWFq;XXH[× �YCPH[× H[× �ekPH[× r;i× FH× NHZPFFHYFH× wHHiePHNHY× NHikHNH[¹× �[× FH

HZHhiCHHX× khHxH[× rH× Xr;hkiÊ× H[× NY;lD][PHk× hPWXH× ZHhNHYi× ÆZH[NiHY× q;[× X;YX× H[× XYHPÇ× ;;[× ;MNHrPiiHYF
ZHk×Y;NH[×q;[×k;ZHYPWX×wlPqHhH×X;YXikHH[¹× �H[×FHhNHYPWXH×;MrPiiHYP[N×rPWik× ]e×wHHiePHNHYiDO]ZZHYP[NH[´
r;;hF]]h×FH×;Mik;[F×q;[×OHk×iHFPZH[k;kPHNHCPHF×k]k×FH×Xlik×q;hPHHhFH¹× ;FPH[×Pi×OHk×NHikHH[kH×NHeY]]PF´
]ZF;k× FH× ]]hieh][XHYPWX× O]hPw][k;YH× NHY;;NFOHPF× q;[× OHk× NHikHH[kH× P[× FH× CHHX× CPW[;× qHhkPD;;Y× r]hFk
;;[NHkh]xH[¹× 
H× ;;[rHwPNOHPF× P[× FH× CHHXCHFFP[N× q;[×XHPH[´× CHik;;[FH× lPk× N;[NXr;hki´× FlPFk× ]e× FH
[;CPWOHPF×q;[×HH[×Nh]kH×ChHlX×P[×OHk×NHikHH[kH¹

�H[× eY;kPNH× ikHH[× lPk× FH× 
HZHhiCHHX× ZHk
;MZHkP[NH[×••s€„s•´„DZ¹×
Pk×O;[FiklX×Pi×NHH[
wlPqHhH× X;YXikHH[´× Z;;h× CHq;k× Xr;hkiÊ× H[
NY;lD][PHkX]hhHYi×P[×HH[×X;YXhPWXH×Nh][FZ;ii;¹
�Hk× O;[FiklX× CHq;k× qHHY× [PHkÊqHhXPHwHYFH
Mh;NZH[kH[× q;[× ZPDh]M]iiPHYH[¹× :r;hk
NHXYHlhFH×X]hhHYi×CHik;;[×qHhZ]HFHYPWX×lPk×OHk
ZP[Hh;;Y× iPFHhPHk× ÆPWwHhD;hC][;;kÇ¹× 
Pk
NHikHH[kH×Pi×NHq]hZF×P[×HH[×][FPHeH×wHH×P[×FH
[;CPWOHPF×q;[×FH×Xlik¹
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�2�O�L�J�R�F�H�Q�H���N�O�H�L�����0�L�G�G�H�Q���7�H�U�W�L�D�L�U��


H× krHH× M]k]½i× wPW[× q;[× ikH[H[× lPk× FHwHYMFH× ][kiYlPkP[N× P[× FH× 
HZHhiCHHX¹× /]DO× wPW[× FH× ikH[H[× wHHh
qHhiDOPYYH[F× H[× rPWwH[× ]e× qHhiDOPYYH[FH× ;MwHkkP[NiZPYPHl½i¹× 
H× iHFPZH[kH[´× r;;hlPk× FH× ikH[H[× rHhFH[
NHq]hZF´×wPW[×Fli×[PHk×]e×OHkwHYMFH×kPWFikPe×CHw][XH[¹

"e×qHHY×eY;;kiH[×h][F×6P[kHhirPWX×X]ZH[×C]FHZY;NH[×lPk×FH× Øk]k×qY;X×][FHh×OHk×Z;;PqHYF
q]]h¹× 
]]h× ][FHh× ZHHh× ZH[iHYPWXH× ;DkPqPkHPkH[× Pi× FH× k]e× q;[× FH× [PHk× qHhikHH[FH× kHhkP;PhH× Y;NH[× FPXrPWYi
qHhZH[NF× ZHk× FH× C]qH[YPNNH[FH× Xr;hk;PhH× C]FHZY;;N¹×
H× C]FHZY;NH[× lPk× OHk× /HhkP;Ph× CHik;;[
q]]h[;ZHYPWX× lPk× XYHP´× ;Y× F;[× [PHk× ;MNHrPiiHYF× ZHk×Fl[[H× w;[FPNH× Y;;NWHi¹× �H[× H[XHYH× ZHkHhi× FPXXH´
r;kHhq]HhH[FH× w;[FY;;N× lPk× FH× 5h]HNÊ"YPN]DHH[× kPWF×r]hFk× CPW× 6P[kHhirPWX× q;;X× ;;[× FH× C;iPi× q;[× OHk
kHhkP;PhH× Y;NH[e;XXHk× ;;[NHkh]xH[× ÆY;;N× q;[× -;klZÇ¹× /]k× q]]h× X]hk× r;hH[× kHhkP;hH× XYHPY;NH[× lPk× OHk
"YPN]DHH[×kPWFq;X×ÆD;¹× ‚•×ZPYW]H[×W;;h×]lFÇ×eh;DOkPN×][kiY]kH[×P[×FH×XYHPNh]HqH×¼
H×5YPWk¼¹×
HwH×wN[¹×

ØPi×P[×HH[×wHH×;MNHwHk×H[ØCHq;k×hHY;kPHM×qHHY×iZHDkPHk´×HH[×XYHPZP[Hh;;Y´×F;k×qHHY×r;kHh×X;[×]e[HZH[×H[
FH×XYHP×HH[×O]NH×Z;kH×q;[×eY;ikPDPkHPk×NHHMk¹×�]iiPHYH×iDOHYeH[×q;[×rHHXFPHhH[×H[×II[DHYYPNH×]hN;[PiZH[
r]hFH[× hHNHYZ;kPN× P[× FH× -leHY× �YHP× ;;[NHkh]xH[× H[× OHCCH[× NHYHPF× k]k× HH[× ][FHhqHhFHYP[N× q;[× FH
XYHPY;NH[´×w]F;k×D]hhHY;kPHi×ZHk×]YPN]DH[H×XYHPY;NH[×P[×
HYNPK×H[×
lPkiY;[F×Z]NHYPWX×CYHXH[¹

/HhkP;Ph×eHhP]FH

-leHY
XYHP

�PDh]iD]]eM]k]×ÆChHHFkH×Pi×„ZZ¹Ç×q;[×HH[×;[FHhH×ikHH[×lPk×FH×
HZHhiCHHX×][kiYlPkP[N¹×
HwH×ikHH[×CHq;k×ZP[FHh×Xr;hki×H[
NHH[×NY;lD][PHk´×H[×Pi×X;YXhPWXHh×P[×qHhNHYPWXP[N×ZHk×FH×ikHH[×]e×FH×YP[XHh×M]k]¹×6H×wPH[×OPHh́ ×q;;X×Y;[NrHhePNH´×Z;;h×]]X×h][FH
H[×NHC]NH[×Mh;NZH[kH[×q;[×ZPDh]M]iiPHYH[×ÆCP]DY;ikH[Ç¹× �H[×FHhNHYPWX´×F]]h×M]iiPHYÆMh;NZH[kH[Ç×NHq]hZF´×NHikHH[kH×r]hFk
rHY× HH[× e;DXik][H× NH[]HZF¹× �Hk× NHikHH[kHZ;kHhP;;Y× rHhF× ;MNHwHk× P[× HH[× r;hZH× H[× q]HFiHYhPWXH´× k;ZHYPWX×][FPHeH× wHH´
qHhFHh×q;[×FH×Xlik×NHYHNH[×F;[×OHk×NHikHH[kH×]e×FH×YP[XHh×M]k]¹Ø
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PW×6P[kHhirPWX×X]ZH[×]]X×W][NHhH×ZP]DH[H×XYHPY;NH[×k]k×FPDOkCPW×OHk×Z;;PqHYF×ÆOPHh×[PHk×;MNHCHHYFÇ¹×
HwH
Y;NH[×Xl[[H[×wHHh×hPWX×;;[×M]iiPHYH[×wPW[×H[×OHCCH[×][FHh×e;YH][k]Y]NH[×CHXH[FOHPF×NHXhHNH[×;Yi×]¹;¹×¼

¼¹
FH

Y;;N×q;[×�PikH


H×M]k]×k]][k×HH[×r;[F×q;[×][NHqHHh×•Z¹×O]]N×CHik;; [FH
lPk×-leHY×�YHP×P[×FH×XYHPNh]HqH×¼
H×5YPWk¼¹×
H×XYHP×P[×FH×r;[F
CYPWXk×][FHh×Fh]NH×]Zik;[FPNOHFH[×qHhh;iiH[FØO;hF×kH×wPW[¹


H× M]k]× k]][k× HH[× XYlPk× -leHY× �YHP× q;[× ˆDZ× YH[NkH× lPk× FH
Nh]HqH×¼
H×5YPWk¼¹×
H×[;kkH×XYlPk×OHHMk×qHHY×r;kHh×]eNHw]NH[
H[× Pi× k;;P× H[× qHkkPN× NHr]hFH[¹× 
H× XYHP× Pi× HH[× N]HFH
Nh][Fik]M× q]]h× OHk× q]hZH[× H[× C;XXH[× q;[× C;XikH[H[× H[
F;Xe;[[H[¹× 
HO;YqH× XYHPZP[Hh;YH[× CHq;k× FH× XYlPk× hHY;kPHM
qHHY× Xr;hkiw;[F× ÆZHk× X]hhHYNh]]kkH× ZP[FHh× F;[× •´€ZZ¹Ç´
X;YX´× NY;lD][PHk× H[× hHikH[× q;[× eY;[kH[´× OHkNHH[× FlPFk× ]e
q]hZP[N×[;CPW×HH[×Xlik¹


H×M]k]×k]][k×FH×kHhh;iq]hZPNH×rP[[P[N×q;[×FH×-leHY×�YHP×P[
Nh]HqH× ¼
H× 5YPWk¼¹× 
H× ][FHhikH× FhPH× kHhh;iiH[× YPNNH[× P[× FH
F][XHhNhPWwH× XYHP´× OHk× C]qH[ikH× kHhh;i× YPNk× P[× FH× Xr;hk;PhH
C]FHZY;;N´× FPH× lPk× HH[× ZH[NiHY× q;[× XHPYHHZ´× w;[F× H[
OlZli×CHik;;k¹


H×M]k]×k]][k×HH[×iDOHheH×]qHhN;[N×kliiH[×FH×eYHPik]DH[H
XHPYHHZ×H[×FH×]YPN]DH[H×-leHY×�YHP¹×
H×]qHhN;[N×]qHhChlNk
OPHh× HH[× kPWFie;[[H× q;[× w]½[× ‚•× ZPYW]H[× W;hH[¶× 
H
XHPYHHZY;;N× ÆNh]H[PN× YPDOkNhPWi× q;[× XYHlhÇ× Pi× qHhik]]hF× k¹N¹q¹
q]hikrHhXP[N× ÆXht]klhC;kPHÇ´× FPHhYPWXH× H[× eY;[k;;hFPNH
;DkPqPkHPkH[×H[×P[ie]HYP[N×q;[×w;[F¹
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�,�-�]�H�U�R�H�U�����.�Z�D�U�W�D�L�U��

��wHh]Hh× ;;[NHkh]xH[× P[× ][wH× C]FHZ× Pi
][kik;;[×P[×FH×�r;hk;Ph×eHhP]FH×Æ•´„×ZPYW]H[
W;;h× NHYHFH[× k]k× OHFH[Ç¹Ø 
Pk× NHCHlhFH
q]]h;Y× kPWFH[i× OHk× q]DOkPNH× XYPZ;;k× q;[× FH
r;hZH×P[kHhNY;DP;YH[´×Z;;h×FH×q]hZP[N×q;[
PWwHh]Hh× qP[Fk× []N× k]k× ]e× FH× F;N× q;[
q;[F;;N× eY;;ki¹× 
H× Fh]NH× 6P[kHhirPWXiH

Ø P[× D]ZCP[;kPH× ZHk
F]]hiPWeHYH[F× PWwHhO]lFH[F× XrHYr;kHh
;MX]ZikPN× lPk× ]lFH´× PWwHhZP[Hh;YH[
CHq;kkH[FH´× ZHi]w]TiDOH× H[× kHhkP;PhH
C]FHZY;NH[× H[× hHNH[r;kHh× lPk× W][NHhH
OlZliY;NH[´× q]hZH[× PFH;YH× Y]D;kPHi× q]]h
OHk× ][kik;;[× q;[× PWwHh]Hh¹× �[× FHXw;[F
eh]{HYH[× Y;[Ni× FH× 6P[kHhirPWXiH× CHXH[
Xl[[H[× rH× ChlP[× NHXYHlhFH× ]HhC;[XH[
;;[khHxH[¹

FHXw;[FH[


H×M]k]×OPHhC]qH[×k]][k×HH[×w][H×ZHk×HH[×h]HikChlP[H×qHhXYHlhP[N×ÆwN[¹×NYHtw][HÇ´×P[×HH[×FHXw;[Fr;[F×Y;[Ni×FH×-;klZiH
CHHX×P[×OHk×/H[XP[XC]i¹×
H×qHhXYHlhP[N×NHHMk×FH×iDO]ZZHYP[N×kliiH[×w]ZHhÊ×H[×rP[kHhNh][Fr;kHhik;[F×;;[ ´×q]]hF;k×FH×CHHX
F]]h× OHk× w;[FFlP[× rHhF× NHNh;qH[¹× 
H× qHhXYHlhP[N× Pi×qHh]]hw;;Xk× F]]h× lPk× Nh][Fr;kHh× [HHhNHiY;NH[× PWwHhOtFh]sPFHi´
lPkHP[FHYPWX× YHPFH[F× k]k× FH× q]hZP[N× q;[× HH[× ZHk× PWwHh× qHhXPkkH× w;[FY;;N× Æ]HhC;[XÇ¹× "[FHh× FH× ChlP[H× qHhXYHlhP[N× Pi× OHk× w;[F
CY;lrNhPWi´×FPk×Pi×FH×wN[¹×NHhHFlDHHhFH×w][H×r;;h×OHk×NHOHYH×W;;h×Nh][Fr;kHh×ik][F¹×
H×;MNHCHHYFH×r;[F×Pi×D;¹×•´„Z×O]]N¹

��wHh]Hh× Pi× P[× ][wH× hHNP]× q]]h[;ZHYPWX× ;Yi× eY;;kiHPNH[
NHikHH[kH× ][kik;;[´× Z;;h× X]Zk× ]]X× rHY× q]]h× ;Yi× ;MNHh][FH
wrHhMikH[H[× P[× ;MwHkkP[NH[× q;[Ø -PW[× H[Ø �;;i× H[× CPW
lPkw][FHhP[N×P[×XHPYHHZ¹×��wHh]Hh×Pi×k;ZHYPWX×w;DOk×H[×Fli×wPW[
wrHhMikH[H[× q;[× PWwHh]Hh´× FPH× 6P[kHhirPWX× OHCCH[× CHhHPXk´
iYHDOki×]qHh×XYHP[H×;Mik;[FH[×qHhq]HhF¹Ø

��wHh]Hh× Pi× HH[× h]HikXYHlhPN× iHFPZH[k;Ph× NHikHH[kH
Æ;MwHkkP[NiNHikHH[kHÇ×F;k×Pi×][kik;;[×F]]h×OHk×[HHhiY;;[×q;[
PWwHhqHhCP[FP[NH[× lPk× r;kHh¹× �Hk× CHq;k× PWwHhOtFh]sPFHi
ÆZHHik;Y× FH× PWwHhZP[Hh;YH[× YPZ][PHk× H[× N]HkOPHkÇ´× qHhZH[NF
ZHk× q[Y¹× w;[F´× iPYk× H[× XYHP¹× 
H× [HHhNHiY;NH[× PWwHhOtFh]sPFHi
OHCCH[× Hhq]]h× NHw]hNF× F;k× FH× w;[FÊ´× iPYkÊ× H[× XYHPFHHYkWHi
ZHk×HYX;;h×qHhXPk×h;;XkH[¹Ø��wHh]Hh×X;[×lPkHH[Y]eH[FH×NhPYYPNH
q]hZH[×OHCCH[×H[×wHYMi×lPkNHikhHXkH×i;ZH[O;[NH[FH×eY;kH[
q]hZH[× ZHk× HH[× Z;sPZ;YH× FPXkH× q;[× qPWMkPN× DH[kPZHkHh´× FH
wN[¹×]HhC;[XH[¹Ø


H× M]k]× k]][k´Ø F]]h× PWwHhO]lFH[F× XrHYr;kHh́ × h]HikChlP[× NHXYHlhF× iY]]kr;kHh× ]e× OHk× 5]iiHqHYF¹Ø �Hk× XrHYr;kHh× OHHMk
PWwHhqHhCP[FP[NH[×]eNH[]ZH[´×FPH×]¹;¹×;MX]ZikPN×wPW[×lPk×FH×[;CPW×NHYHNH[×
][kw;[FikHH[Y;NH[×lPk×FH×/hP;i×eHhP]FH¹Ø
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 ;;ik× OHk× NHChlPX× q;[× PWwHh]Hh× ;Yi× C]lrZ;kHhP;;Y´× Pi× OHk× q]]h;Y× ;Yi× PWwHhHhki× q;[× HD][]ZPiDO× CHY;[N
NHrHHik×P[×  HFHhY;[F¹× 
H×eh]FlDkPH×q;[×PWwHh× lPk×PWwHh]Hh×CHYHHMFH×HH[×O]]NkHel[k×P[×FH×�PFFHYHHlrH[´
k]H[× HFHhY;[F×FH×Nh]]kikH×eh]FlDH[k×H[×Hse]hkHlh×q;[×PWwHh×P[×�lh]e;×r;i¹×�Hk×Pi×;;[[HZHYPWX×ÆZ;;h×[PHk
;;[NHk]][FÇ× F;k× P[× FH× €ˆH× HHlr× X;YXikHH[´× NHr][[H[× P[× 6P[kHhirPWX´× NHChlPXk× rHhF× ]Z× FH
qHh][khHP[PNP[NH[× P[× OHk× PWwHh]Hh´× kPWFH[i× OHk× eh]FlDkPHeh]DHi× q;[× qY]HPC;;h× NPHkPWwHh´× kH× CP[FH[× k]k×iY;X¹
�;YXikHH[×rHhF×q]]h×FPk×F]HY×[;ZHYPWX×]]X×NHr][[H[×kliiH[× 
]hXH[×H[×-;HiMHYF´×FPDOkCPW×FH×Y;[FiNhH[i¹
 ;× €‡‡•´× F]]h× qHhCHkHhP[N× q;[× P[Mh;ikhlDkllh× H[× kh;[ie]hkZ]NHYPWXOHFH[´× rHhF× OHk× HyDPK[kHh× ]Z
O]]Nr;;hFPNHh× PWwHhHhki× lPk× OHk× ClPkH[Y;[F× kH× PZe]hkHhH[´× r;;hF]]h× FH× XYHP[H× eY;;kiHYPWXH× PWwHhNPHkHhPWH[
M;PYYPHk×NP[NH[¹


H× M]k]× OPHhC]qH[× k]][k× HH[× Ch]X× w;[FÊ× ]M× PWwHh]Hh×q;[
‡s„s•DZ× Nh]]k× ;MX]ZikPN× lPk× FH× -;klZiH× 
HHX× P[× OHk
/H[XP[XC]i¹× �Hk× Ch]X× Pi× kHh× eY;;kiH× ][kik;;[× P[× FH
FHXw;[FhlN´× FPH× FH× CHHX× F]]hi[PWFk´× H[× Pi× []N× [PHk×HhN
qHhO;hF¹×
H×ChlP[H×XYHlh×Pi×qHh]]hw;;Xk×F]]h×PWwHhOtFh]sPFHi´
r;;hiDOPW[YPWX× FH× ZP[Hh;YH[× YPZ][PHk× H[× N]HkOPHk¹× 
H
PWwHhOtFh]sPFHi×OHCCH[×FH×w;[FX]hhHYi×;;[×HYX;;h×NHXPk¹×
H
wr;hkH× ;;[iY;N× Pi× Z]NHYPWX× NHq]hZF× F]]h× Z;[N;;[]sPFH´
eth]YliPHk´× F;k× qHHY× ]e× XHPH[× P[× FH× 6P[kHhirPWXiH× CHXH[
r]hFk×;;[NHkh]xH[¹


H× M]k]× OPHhC]qH[× k]][k× HH[× O;hFH× ikHH[× Æ†s„sƒDZÇ´
CHik;;[FH× lPk× Z]Hh;iPWwHhHhki¹× 
H× ikHH[× OHHMk× HH[× O]NHh
PWwHhNHO;YkH×F;[×FH×ikHH[×]e×FH×YP[XHhM]k]×H[×Pi×;;[NHkh]xH[
]e× FH× �lYqHhOHPFH¹Ø �]Hh;iPWwHhHhki× ][kik;;k× P[× NHCPHFH[
ZHk× HH[× ik;N[HhH[FH× r;kHh;Mq]Hh́ × w];Yi× qHH[Ê× H[
Z]Hh;iNHCPHFH[´× H[× ]e× ;[FHhH× eY;;kiH[× r;;h× FH
Nh][Fr;kHhik;[F× O]]N× Pi× H[× r;;h× FH× C]FHZ× HH[× O]]N
PWwHhNHO;YkH× OHHMk¹Ø 
Pk× i]]hk× ikH[H[× rHhF× ;Yi× C]lrikHH[
NHChlPXk× H[× r]hFk× P[× ][wH× hHNP]´× CHO;YqH× ;Yi× eY;;kiHPNH[Ê´
]]X×;Yi×wrHhMikHH[×;;[NHkh]xH[¹
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�7�H�N�W�R�Q�L�H�N

�Hk× NHCPHF× h][F× 6P[kHhirPWX× XH[k× HH[× P[NHrPXXHYFH× NHiDOPHFH[Pi× r;k× CHkhHMk× C]FHZCHrHNP[NH[´× Z;;h
FHwH×Pi×[PHk×P[NHrPXXHYFHh×F;[×q;[×;[FHhH×FHYH[×q;[× HFHhY;[F¹×6P[kHhirPWX×][FHhiDOHPFk×wPDO´×]ZF;k×rH
CPW× 6P[kHhirPWX× FH× Ø H[PNiwP[i× Xl[[H[× r;;h[HZH[´
kHhrPWY×P[×;[FHhH×FHYH[×q;[× HFHhY;[F×FPH×D]ZeYHsPkHPk×;;[×OHk×wPDOk×Pi×][kkh]XXH[×F]]h×O][FHhFH[×ZHkHhi
FPXXH× Y;NH[× q;[× w;[F× H[× XYHP× ;MNHwHk× kPWFH[i× FH× �r;hk;Ph× eHhP]FH¹× �HNHqH[i× q;[× FPHeC]hP[NH[× H[
iHPiZ]Y]NPiDOH× ][FHhw]HXH[× k][H[× HDOkHh× ;;[× F;k× FH×NHikHH[kHY;NH[´× FPH× CPW× 6P[kHhirPWX× ;;[× OHk
]eeHhqY;XkH×X]ZH[´×]]X×FPHeHh×P[×FH×][FHhNh][F×q;[× HFHhY;[F×q]]hX]ZH[×H[×F]]h×C]FHZCHrHNP[NH[
wPW[×qHhik]]hF¹

D]ZeYHsPkHPk× q;[× FH× ][FHhNh][F× ;;[× FH× ]eeHhqY;XkH

�PHh][FHh×r]hFk×][wH×hHNP]×P[×HH[×ChHFHh´×Z;;h×rHY×qHhHH[q]lFPNF×NH]Y]NPiDO×qHhO;;Y×NHeY;;kik´×r;;hP[
kHXk][PiDOH×CHrHNP[NH[×q;[×FH×;;hFX]hik×FH×ZHHikH×NH]Y]NPiDOH×eh]DHiiH[×OHCCH[×;;[NHikllhF¹

/HXk][PHX× Pi× OHk× NH]Y]NPiDOH× eh]DHi× q;[× CHrHNP[N× H[× FHM]hZ;kPH× q;[× FH× ;;hFX]hik¹× �PHh][FHh× q;YYH[
][FHh×;[FHhH×FH×q]hZP[N×q;[×ChHlXH[´×eY]]PH[´×CHXXH[i×H[×NHCHhNkH[¹×
H×FhPWqH[FH×Xh;DOk×q;[×kHXk][PHX
YPNk×P[×OHk×CP[[H[ikH×q;[×FH×;;hFHØÆFH×wN[¹×;;hFXHh[Ç×r;;h×qHHY×OPkkH×r]hFk×NHeh]FlDHHhF×H[×r;;hF]]h×OHk
Z;kHhP;;Y× ][FHh× FH× hHY;kPHM× Fl[[H× ;;hFX]hik´× NHYHNH[× P[× FH× wN[¹× ;;hFZ;[kHY´× HH[× OHkH× NHiZ]YkH[
ikHH[Z;ii;× Pi¹× 
H× r;hZkH´× X]ZH[FH× q;[lPk× FH× ;;hFXHh [´× DhHKHhk× D][qHDkPHikh]ZH[× q;[× NHiZ]YkH[
ikHH[Z;ii;½i×ÆZ;NZ;Ç´×FPH×[;× ;MX]HYP[N×Xl[[H[×F;YH[´×Z;;h× ]eikPWNH[F×k]k×qlYX;[PiDOH×HhlekPHi×Xl[[H[
YHPFH[¹Ø 
]]h× qHhiDOlPqP[NH[× q;[× FH× D][qHDkPHikh]ZH[× q;hPHHhFH[× FH× kHZeHh;klhH[× P[× FH× ;;hFZ;[kHY
NHFlhH[FH× FH× NH]Y]NPiDOH× NHiDOPHFH[Pi¹× 
PW× F;YH[FH×kHZeHh;kllh× P[× FH× ;;hFZ;[kHY× w;Y× FH
C]qH[YPNNH[FH× ;;hFX]hik× F;YH[× H[× X;[× HH[× CHXXH[× ][kik;;[¹× 
PW× ikPWNH[FH× kHZeHh;kllh× X;[× HH[
]eOHy[NiNHCPHF×][kik;;[¹× 
HwH×eh]DHiiH[×OHCCH[×Nh]kH×P[qY]HF×NHO;F× ]e× iHFPZH[k;kPH×H[×Hh]iPH× ;;[
OHk×;;hF]eeHhqY;X¹×
H×D][qHDkPHikh]ZH[×FlrH[×FH×;;hFeY;kH[×Y;[Nw;;Z×q]]hk×]qHh×OHk×;;hF]eeHhqY;X×P[
HH[×eh]DHi×NH[;;ZF×¼eY;kH[kHXk][PHX¼¹×
]qH[FPH[×YHPFH[×FH×CHrHNP[NH[×H[×kHZeHh;kllhqHhiDOPYYH[×P[×FH
;;hFZ;[kHY× k]k× ZHDO;[PiDOH× ie;[[P[NH[´× FPH× FHM]hZ;kPH× H[× ChHlXH[× P[× P[× FH× ;;hFX]hik
qHh]]hw;XH[¹Ø "[FHh× O]NH× FhlX× H[× kHZeHh;kllh× q;[× OHk× NHikHH[kH× P[× FH× ;;hFX]hik× r]hFk× FH× qHhq]hZP[N
eY;ikPiDO× H[× eY]]PH[× ;[FHhi× O;hFH× NHikHH[kH[× w][FHh× kH× ChHXH[× Æç× FHM]hZ;kPHÇ¹Ø 
PW× Y;NH× FhlX× H[
kHZeHh;kllh×r]hFk×FH×qHhq]hZP[N×Ch]i×H[×][kik;;[×Hh×ChHlXH[×P[×OHk×NHikHH[kH¹

�%�R�G�H�P�E�H�Z�H�J�L�Q�J�H�Q
 HhNH[i× P[×  HFHhY;[F× X]ZH[× NHikHH[kH[× ZHk× ]lFHhF]Zi qHhiDOPYYH[´× w];Yi× kH× wPH[× CPW× 6P[kHhirPWX´× w]
FPDOk×;;[×OHk×]eeHhqY;X¹×
H×6P[kHhirPWXiH×C]FHZY;NH[×;;[×OHk×Z;;PqHYF×CHikhPWXH[×HH[×eHhP]FH×q;[×•„•
ZPYW]H[×W;;h×NHYHFH[×k]k×OHFH[¹×:][FHh× ØwPW[×FHwH×qHhiDOPYYH[×[PHk×HH[q]lFPN×P[×OHk×Y;[FiDO;e×kH
OHhXH[[H[¹× 
H× HHhFHh× NHNHqH[× lPkYHN× Pi× iYHDOki× HH[×qHhHH[q]lFPNFH× ;MiePHNHYP[N× q;[× FH
][kik;;[iNHiDOPHFH[Pi×H[×F]Hk×NHH[×hHDOk×;;[×FH×H[]hZH×D]ZeYHsPkHPk×q;[×FH×][FHhNh][F´×FPH×][kik][F
kPWFH[i× HH[× ][CHq;kkHYPWX× Y;[NH× kPWFie;[[H´× r;;hP[×FH× ;;hFX]hik× CHHMFH´× iDOHlhFH× H[× i;ZH[iZ]Yk¹× "[wH
hHNP]× CHiY;;k× iYHDOki× HH[× OHHY× XYHP[× FHHYkWH× q;[× HH[× qHHY× Nh]kHhH× NH]Y]NPiDOH× NHiDOPHFH[Pi´× FPH× FH
rHkH[iDO;e× OHHMk× rHkH[× kH× hHD][ikhlHhH[× ;;[× FH× O;[F× q;[× NHFHk;PYYHHhF× NHikHH[kHÊ× H[
M]iiPHYH[][FHhw]HX´×iHPiZ]Y]NPiDOH×P[kHhehHk;kPHi×H[×hHilYk;kH[×q;[×FPHeC]hP[NH[¹Ø

k]HYPDOkP[N
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D]ZehHiiPH×Pi×FH×]]hw;;X×q]]h×NHeY]]PF×H[×NHCh]XH[×NHikHH[kH´×r;;hq;[×FH×FHYH[×]qHh×HYX;;h×OHH[
wPW[×NHiDO]qH[×Æ]qHhiDOlPqP[NÇØ
hHXie;[[P[N× Pi× FH× ]]hw;;X× q]]h× NHF;;YFH× NHCPHFH[× ÆCHXXH[iÇ´× iYH[XH[× ÆHH[× P[NHF;;YF× iklX
;;hFX]hik× Y;[Ni× krHH× ZP[× ]M× ZHHh× e;h;YYHYYH× ChHlXH[Ç× H[× NHCh]XH[× NHikHH[kH´× F;k× q;[× HYX;;h× Pi
;MNHiDO]qH[×Æ;MiDOlPqP[NÇ
iDOlPMie;[[P[N´× r;;hCPW× iklXXH[× ;;hFX]hik×wPWFHYP[Ni×Y;[Ni×HYX;;h× iDOlPqH[´×H[×Y;[Ni×FH×ChHlX×HH[
qHhwr;XXP[N×X;[×]ekhHFH[×ZHk×NHCPHFiF;YP[N×;Yi×NHq]YN¹


H× ;;hFeY;kH[× CHrHNH[× ZHk× i[HYOHFH[× q;[× Z;sPZ;;Y× H[PNH× DH[kPZHkHhi× eHh× W;;h× ]qHh× FH× ;;hFC]Y¹
�;hFeY;kH[×Xl[[H[×;;[Nh]HPH[´×CPWq]]hCHHYF×P[×FH×�PFÊ�kY;[kPiDOH×hlN×w]hNk×HH[×q]]hkFlhH[F×]erHYYH[×H[
lPkikh]ZH[×q;[×Z;NZ;×q]]h×HH[×]DH;[PiDOH×iehHPFP[N×ÆF¹r¹w¹×lPk×HYX;;h×CHrHNH[×q;[×FH×;;[NhH[wH[FH×H[
;;[Nh]HPH[FH×;;hFeY;kH[Ç¹

6;[[HHh× krHH× FPXXH× D][kP[H[k;YH× eY;kH[× kHNH[× HYX;;h× r]hFH[× NHFlrF× YHPFk× FPk× k]k× HH[× H[]hZH
D]ZehHiiPHie;[[P[N× H[× khHHFk× Hh× NHCHhNkHq]hZP[N× ]e×Æç× ]h]NH[HiHÇ¹Ø �[× OHk× NH]Y]NPiDOH× qHhYHFH[× wPW[
D][kP[H[kH[×ZHHhFHhH×XHhH[×kHNH[×HYX;;h×NHFlrF×H[×¼i;ZH[NHiZ]YkH[¼´×r;;hF]]h×NHCHhNkHi×][kik][FH[
H[× ]¹;¹× FH× ileHhD][kP[H[kH[× �][Fr;[;× H[× *;[NH;× rHhF H[× NHq]hZF¹× 
H× ileHhD][kP[H[kH[× Ch;XH[
qHhq]YNH[i×rHHh×]e×P[×;[FHhH×;;hFeY;kH[¹

"ZF;k×FH×;;hFC]Y×[PHk×lPkwHk´×w]l×FH×;;[Nh]HP×H[×iehHPFP[N×q;[×FH×eY;kH[×k]k×hlPZkHNHChHX×HYFHhi×YHPFH[¹
�DOkHh× P[× wN[¹× ilCFlDkPHw][Hi× iDOlPqH[× wr;hH× H[× hHY;kPHM× Fl[[H× ]DH;[PiDOH× eY;kH[× P[× FH× FPHekH× ][FHh
;[FHhH× ]DH;[PiDOH× eY;kH[× ]M× FPXXHhH× D][kP[H[k;YH× eY;kH[¹× 
Pk× N;;k× NHe;;hF× ZHk× qlYX;[PiZH× Y;[Ni× FH
ilCFlDkPHw][Hi¹Ø"e×eYHXXH[×r;;h×ilCFlDkPH×q;[×HH[×]DH;[PiDOH×eY;;k×eY;;kiqP[Fk×Pi×q;;X×HH[×FPHeH×kh]N
;;[rHwPN¹


H× kHXH[P[NH[× k][H[× qHhiDOPYYH[FH× q]hZH[× q;[× NHikHH[kHChHlXH[× k¹N¹q¹× q;[× C]qH[× [;;h× CH[HFH[× €¹× D]ZehHiiPH´× •¹
hHXie;[[P[N´×H[×‚¹×iDOlPMie;[[P[N¹×:]l×Hh×P[×OHk×q]]hCHHYF×q;[×FH×]qHhiDOlPqP[N×ÆD]ZehHiiPHie;[[P[NÇ×[]N×HH[×krHHFH×[;;h
FH×;[FHhH×wPWFH×OHYYH[FH×ChHlX×;;[×hHDOkHh×wPWFH×q;[×FH×kHXH[P[N×;;[rHwPN×wPW[´×F;[×iehHXH[×rH×q;[×HH[×O]hik¹×�Hk×O]hikCY]X
w]l×;Yi×OHk×r;hH×]ZO]]N×NHeHhik×wPW[¹×
HrHhXP[NH[×q;[×D]ZZ][i¹rPXPeHFP;¹]hN¹

�P[Xi× HH[× iDOHkiZ;kPNH
q]]hikHYYP[N× q;[× HH[× ]DH;[PiDOH
iehHPFP[Niw][H´× r;;hCPW× krHH
]DH;[PiDOH× eY;kH[× q;[× HYX;;h× ;M
CHrHNH[× H[× HH[× ]DH;[PiDOH× hlN
r]hFk× NHq]hZF× CHik;;[FH× lPk
C;i;YkPiDOH×Y;q;¹

6H×][FHhiDOHPFH[×FhPH×i]]hkH[×q;[×ZHDO;[PiDOH×ie;[[P[N³Ø



�7�H�N�W�R�Q�L�H�N�������%�R�G�H�P�E�H�Z�H�J�L�Q�J�H�Q�������0�H�H�U���Z�H�W�H�Q

€‚„

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�P[XiC]qH[³× 
PW× +P[NqHYYPh× ieYPWk× FH× �PFÊ�kY;[kPiDOH
hlNØ��iY;[F×P[×krHH×FHYH[³×FH× ]]hFÊ�ZHhPX;;[iH×;;hFeY;;k
ÆhHDOkiÇ× H[× FH× �lh;wP;kPiDOH× ;;hFeY;;k× ÆYP[XiÇ´× ZHk× FH
r;kHhhPWXH×qY;XkH×wHYM×;Yi×iDOHPFP[N¹×"e×FHwH×eY;;ki×CHrHHNk
��iY;[F× F]]h× kHXk][PiDOH× CHrHNP[NH[Ø iDO]XiNHrPWi× ZHk
HH[×NHZPFFHYFH×i[HYOHPF×q;[×€×?×•ØDZ×eHh×W;;h×lPk×HYX;;h¹

-HDOkiC]qH[³× �H[× NHeY]]PFH× ikhlDkllh× Æ;[kPDYP[HÇ× q;[

Hq]][× NHikHH[kH× q;[× D;¹× ‚†„× ZPYW]H[× W;;h× ]lF× Æ
lhClt́

HYNPiDOH× �hFH[[H[Ç¹× 
H× eY]]PP[N× q][F× eY;;ki× k]H[× OHk
NHikHH[kH× []N× rHP[PN× qHhO;hF× r;i× Æ]M× ]e× Nh]kH× FPHekH× CPW
O]NH×kHZeHh;kllh×eY;ikPiDO×r;i×NHr]hFH[Ç¹×�Hk×NHikHH[kH
CHik;;k×lPk×X;YXikHH[×;MNHrPiiHYF×F]]h×Fl[[H×XYHPY;NH[¹×
H
eY]]PP[N×F;kHHhk×q;[×FH×5;hPikPiDOH×NHCHhNkH×q]hZP[N´×w]½[
‚„•× ZPYW]H[× W;;h× NHYHFH[× ÆwPH× �;hC]][× eHhP]FH× OPHh][FHhÇ¹

]]h× ]eOHy[N× q;[× FH× �hFH[[H[× Æq;[;M× „× ZPYW]H[× W;;h
NHYHFH[Ç× H[× Hh]iPH× F]]h× FH× hPqPHh× FH× "lhkOH× Xr;Z× FHwH
ikhlDkllh×;;[×FH×]eeHhqY;XkH¹


H× kHXH[P[NH[× hHDOki× Y;kH[× q;[× C]qH[× [;;h× CH[HFH[× FhPH
M;iH[× q;[× ilCFlDkPH× wPH[³× €¹× ilCFlDkPH× q;[× HH[× ]DH;[PiDOH
eY;;k× ][FHh× HH[× ;[FHhH× ]DH;[PiDOH× eY;;k´× •¹× ilCFlDkPH× q;[
HH[× ]DH;[PiDOH× eY;;k× ][FHh× HH[× D][kP[H[k;YH× eY;;k× ZHk
NHCHhNkHq]hZP[N× H[× qlYX;[PiZH× w];Yi× CPWq]]hCHHYF× [l× OHk
NHq;Y×Pi×Y;[Ni×OHk×�[FHiNHCHhNkH×P[×:lPFÊ�ZHhPX;´×‚¹×C]kiP[N
q;[×krHH×D][kP[H[k;YH×eY;kH[´×w];Yi×CPWq]]hCHHYF×[l×OHk×NHq;Y
Pi× ZHk× FH× C]kiP[N× q;[× OHk× �[FP;iH× ilCD][kP[H[k× ZHk×FH
�wP;kPiDOH× D][kP[H[k;YH× eY;;k´× FPH× OHk× �PZ;Y;t;× NHCHhNkH
OHHMk× NHq]hZF¹× 
H× OPHh× NHk]][FH× FhPH× M;iH[× Xl[[H[× ;DOkHh
HYX;;h× eY;;ki× qP[FH[× P[× II[× Nh]kH× Y;[NFlhPNH× kHXk][PiDOH
NHCHlhkH[Pi¹× 
H× �YePH[H× NHCHhNkHq]hZP[N´× FPH× ChHlXH[× CPW
6P[kHhirPWX×OHHMk×NHhH;DkPqHHhF´×CHN][ØP[×M;iH×•×kPWFH[i×OHk

]qH[Ê�hPWk× kPWFq;X× ZHk× FH× C]kiP[N× q;[× FH× �MhPX;;[iH× eY;;k
kHNH[× FH× �lh;wP;kPiDOH× eY;;k¹×  ;× FH× ilCFlDkPH× q;[× FH
]DH;[PiDOH×X]hik×q;[×FH×/HkOti×]DH;;[×Æ][NHqHHh×NHYHNH[×P[
OHk× NHCPHF× q;[× OlPFPNH× �PFFHYY;[FiH´× :r;hkH× H[× �;iePiDOH
:HHÇ´×Xr;Z×OHk×k]k×HH[×D][kP[H[k;YH×C]kiP[N×ÆM;iH×‚Ç´×FPH×FH
�YePH[H× NHCHhNkHN]hFHY× q]hZFH× Æ]¹;¹× *thH[HHK[´× �YeH[´
�;he;kH[Ç¹Ø
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�Hk×][kChHXH[×q;[×NHikHH[kH[×lPk×CHe;;YFH×NH]Y]NPiDOH×kPWFeHhXH[´×w]rHY×;Yi×FH×;;[rHwPNOHPF×q;[×]lFH
H[×W][NH×C]FHZY;NH[×[;;ik×HYX;;h×;;[×OHk×6P[kHhirPWXiH×Z;;PqHYF´×rPWwH[×]e×HH[×D]ZeYHsH×kHXk][PiDOH
NHiDOPHFH[Pi¹×�[×FH×OHk×O]]MFiklX× ØPi×CHiDOhHqH[×F;k×6P[kHhirPWX×w]rHY×]e×Y;[F×;Yi×P[×wHH×OHHMk
NHYHNH[´× Z¹;¹r¹× FH× e]iPkPH× q;[× 6P[kHhirPWX× k¹]¹q¹× FH× wHHiePHNHY× q;hPHHhFH× []N;Y¹× 
Pk× OHHMk× kH× Z;XH[× ZHk
C]FHZCHrHNP[NH[´× Z;;h× ]]X× ZHk× FH× ;DkPqPkHPk× q;[× ;;hFeY;kH[× H[× FH× HqH[klHHY× ;;[rHwPNH× O]HqHHYOHPF
Y;[FPWi¹× �H[× qHhi[HYFH× ;;[Nh]HP× H[× O]]NkHq]hZP[N× q;[× FH× ]DH;[PiDOH× qHhiehHPFP[Niw][Hi× Æw];Yi
CPWq]]hCHHYF× FH× OlPFPNH× �PFÊ�kY;[kPiDOH× hlNÇ× qHhXYHP[FH× FH× P[O]lF× q;[× FH× ]DH;[H[× H[× FHHF× FH× NY]C;YH
wHHiePHNHY×ikPWNH[¹×
]qH[FPH[×F]]h×qHhiDOlPqP[NH[×q;[×;;hFeY;kH[×rPWwPNFH[×FH×]eeHhqY;XkHqHhO]lFP[NH[
kliiH[×][FPHeH×wHHK[×H[×FPHeH×]DH;[H[×H[×qHh;[FHhFH×FH×NY]C;YH×wHHiePHNHY¹×�Hk×Pi×Fli×[PHk×w]´×F;k×OHk
rPiiHYH[×q;[×Y;[F×H[×wHH×h][F]Z×6P[kHhirPWX×;YYHH[×ZHk×eY;;kiHYPWXH×C]FHZCHrHNP[NH[×kH×Z;XH[×OHHMk¹
"qHhPNH[i× ieHHYFH×P[×FH×/HhkP;Ph×eHhP]FH×]]X×FH×;;[Nh]HP×H[×OHk×iZHYkH[×q;[×Y;[FPWi×P[×�hDkPiDOH×ikhHXH[
HH[×Nh]kH×h]Y×CPW×OHk×NHW]W]×q;[×][wH×XlikYPW[¹Ø

NH]Y]NPH

�[×FH×q]YNH[FH×e;NP[;½i×r]hFk×P[×DOh][]Y]NPiDOH×q]YN]hFH×FH×NH]Y]NPiDOH×NHiDOPHFH[Pi×q;[×][wH×hHNP]×]e
ChHFHhH× H[× qHhHH[q]lFPNFH× rPWwH× CHiDOhHqH[¹× �HCHlhkH[PiiH[× FPH× wPDO× ClPkH[× FH× hHNP]× ;MieHHYFH[
O;FFH[× HH[× Nh]kH× P[qY]HF× ]e× FH× q]hZP[N× q;[× FH× ][FHhNh][F× h][F× 6P[kHhirPWX¹× 
H× CPWNHq]HNFH× X;;hkH[
wPW[× iYHDOki× Z]ZH[k]e[;ZHi× q;[× HH[× NH]Y]NPiDO× eHhP]FH× H[× ][FHhCHYPDOkH[× FH× Ft[;ZPHX× q;[× FH
NH]Y]NPiDOH×eh]DHiiH[×NHFlhH[FH×FH×NH]Y]NPiDO×eHhP]FH¹

6H×CHNP[[H[×FH×CHiDOhPWqP[N×P[×FH×�;hC]][×eHhP]FH´×r;;hq;[×FH×NHikHH[kH[×eh]ZP[H[k×;;[rHwPN×wPW[×P[
FH×6P[kHhirPWXiH×;;hFX]hik¹× �[×€ˆ††×rHhFH[×OPHh×�;hC]][×NHikHH[kHY;NH[×ZHk×HH[×k]k;YH×FPXkH×q;[×Z;;h
YPHMik× ‚€†•Z× Æ¶Ç× ;;[NHkh]xH[× Æ ��× C]hP[N× 6P[kHhirPWXÊ€Ç¹× 
H× P[× OHk× 
]qH[Ê�;hC]][× q]]hX]ZH[FH
ikHH[X]]YY;NH[× wPW[× P[× ][wH× hHNP]× hHY;kPHM× ][FPHe× ]e× †••× k]k× €•••Z× Ê �*× ;;[NHkh]xH[× H[× rHhFH[× wHYMi
q]]h× HD][]ZPiDO× rP[C;;h× NHO]lFH[¹× 
H× H[]hZH× FPXkH× q;[× OHk× �;hC]][× OHHMk× ZHk× eY;;kkHXk][PHX× H[
C]FHZCHrHNP[NH[×kH×Z;XH[¹
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�&�D�U�E�R�R�Q���S�H�U�L�R�G�H

�Hk× ileHhD][kP[H[k× *;[NH;× ][kik][F× P[× OHk× �;;kÊ�;hC ]][× F]]h× OHk× i;ZH[iZHYkH[× q;[× FH× D][kP[H[kH[
�][Fr;[;× ÆOlPFPNH× �MhPX;× H[× :lPFÊ�ZHhPX;Ç× H[× �;lh;wPK× ÆOlPFPNH× �lh]e;´×  ]]hFÊ�ZHhPX;× H[× �wPKÇ¹× 
Pk
i;ZH[iZHYkH[× q][F× eY;;ki× kPWFH[i× HH[× Xh;DOkPNH× H[× Y;[NFlhPNH× C]kiP[N´× FPH× D]ZehHiiPHXh;DOkH[
kHrHHNCh;DOk´× FPH× P[× �lh]e;× OHk× 5;hPikPiDOH× Æ]]X× rHY× �HhDt[PiDOH× NH[]HZFÇ× NHCHhNkH× q]hZFH[¹× 
H
hHik;[kH[× q;[× FPk× ]lFH× NHCHhNkH× r]hFH[× P[× Y;kHhH× NH]Y]NPiDOH× eHhP]FHi× ]¹;¹× ;Yi× -OH[PiO× Æ-PW[iÇ× �;iiPHM
;;[NHFlPF× H[× Z;[PMHikHhH[× wPDO× P[× FH× FHM]hZ;kPH× q;[× ][kiY]kH[× �;hC]][× H[× ]lFHhH× NHikHH[kH[× P[× ]¹;¹
�hFH[[H[´×�PMHY´×.;lHhY;[F×H[×/;l[li¹×�Hk×k]Hq;Y×rPY´×F;k×OHk×OlPFPNH×6P[kHhirPWX×iYHDOki×YlkkHYH×XPY]ZHkHhi
kH[× []]hFH[× q;[× FH× lPkHhikH× NhH[i× q;[× FH× FHM]hZ;kPHw][H× ÆH[× F;;h]Z× FPDOk× CPW× OHk× NHCHhNkHÇ× Y;N¹× /H[
NHq]YNH×q;[×OHk×H[]hZH×NHrPDOk×q;[×OHk×5;hPikPiDOH×NHCHhNkH×rHhF×FH×;;hFX]hik×FPHeHh×P[×FH×;;hFZ;[kHY
NHFhlXk×H[×][kik][F×Hh×HH[×NHF;;YFH×h;[Fw][H×kH[×[]]hFH[×q;[×OHk×NHCHhNkH´×OHk×wN[¹×q]]hY;[FCHXXH[´
r;;hP[×]]X×FH×Y]D;kPH×q;[×OHk×OlPFPNH×6P[kHhirPWX×Y;N¹×�Hk×q]]hY;[FCHXXH[×Y;N×][NHqHHh×]e×wHH[PqH;l×H[
]qHhie]HYFH× hHNHYZ;kPN× �Hk× �;;kÊ�;hC]][× r;i× [;ZHYPWX× HH[× hHY;kPHM× X]lFH× eHhP]FH× ZHk× NY;DP;YH[× H[
P[kHhNY;DP;YH[´× r;;hF]]h× FH× wHHiePHNHY× q;hPHHhFH× k¹N¹q¹× OHk× ;;[Nh]HPH[× ]M× iZHYkH[× q;[× H[]hZH
Y;[FPWiZ;ii;½i×h][F×FH×wlPFe]]Y¹×
]]h×FH×O]NH×Nh][Fr;kHhik;[F×][kik][FH[×Z]Hh;iiH[×H[×qH[H[×P[×OHk
q]]hY;[FCHXXH[´× FPH× lPkHP[FHYPWX× Y;kHh× P[× FH× NH]Y]NPiDOH× kPWF´× P[× ikHH[X]]Y× qHh;[FHhFH[¹× 
]]h× OHk× NHrPDOk
q;[×FH×k]HNHq]HhFH×5;hPikPiDOH×;MCh;;Xeh]FlDkH[×F;;YFH×OHk×q]]hY;[FCHXXH[×[]N×qHhFHh¹×
H×F;YP[N×rHhF
NHD]ZeH[iHHhF× F]]h× FH× ]eik;eHYP[N× q;[× ;MCh;;Xeh]FlDkH[´× r;;hF]]h× HH[× HqH[rPDOk× kliiH[
CHXXH[F;YP[N× H[× Ê]eqlYYP[N× ][kik][F× H[× HH[× H[]hZ× FPX× e;XXHk× ;;[× �;hC]][ÊiHFPZH[kH[× CPW× 6P[kHhirPWX
rHhF×;MNHwHk¹Ø

�;;hk× q;[× FH× kHXk][PiDOH× H[
e;YH]Nh;{iDOH× iPkl;kPH× kH[× kPWFH× q;[× OHk

]qH[Ê�;hC]][¹Ø 
H× wr;hkH× YPW[H[
hHehHiH[kHhH[× Nh]kH× ChHlXH[× P[× FH
;;hFX]hik¹Ø 
H× lPkHhikH× h;[F× q;[× OHk
5;hPikPiDOH× NHCHhNkH× CHq][F× wPDO× WlPik
kH[× wlPF]]ikH[× q;[× 6P[kHhirPWX¹× �Hk
�][FH[Ê
h;C;[k× Z;iiPHM× F;kHHhk× q;[× FH
HHhFHhH× �;YHF][PiDOH× NHCHhNkHq]hZP[N
H[×q]hZFH×HH[×i]]hk×q;[×ClxHh×kHNH[×FH
FhlX× lPk× OHk× wlPF]]ikH[¹× -PqPHhH[× [;ZH[
Hh]iPHZ;kHhP;;Y× ZHH× [;;h× OHk× qY;XXH
q]]hY;[FCHXXH[´× r;;hP[× 6P[kHhirPWX× Y;N¹
�h× q]hZFH[× wPDO× hPqPHhFHYk;½i´× Z]Hh;iiH[
H[× qH[H[¹× 
]]hF;k× OHk× NHrPDOk× q;[× FH
NHFHe][HHhFH× 5;hPikPiDOH
;MCh;;Xeh]FlDkH[× OHk× q]]hY;[FCHXXH[
ikHHFi× FPHeHh× P[× FH× ;;hFZ;[kHY
rHNFhlXkH´× CYHHM× Hh× hlPZkH× q]]h× [PHlr
;;[NHq]HhFH× ;MCh;;Xeh]FlDkH[× H[
;DDlZlYHHhFH× HH[× FlPwH[FH[× ZHkHhi
FPXXH× Y;;N× q;[× �;hC]][ÊiHFPZH[kH[× CPW
6P[kHhirPWX¹
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H×D]ZehHiiPHFhlX×q;[lPk×OHk×wlPF]]ikH[×k¹N¹q¹×FH×C]kiH[FH×D][kP[H[kH[×�][Fr;[;×H[×�;lhH[kP;×OPHYF×;;[
H[×YHPFFH×lPkHP[FHYPWX×k]k×OHk×]ZO]]N×X]ZH[×H[×eY]]PH[×q;[×OHk×q]]hCHXXH[×NHCPHF×P[×][wH×hHNP]´×w]F;[PN
F;k× FH× k]Hq]Hh× q;[× 5;hPikPiDO× ;MCh;;XZ;kHhP;;Y× P[× ][i× NHCPHF× ik]ekH× H[× OHk× C]qH[ikH× FHHY× q;[× FH
�;hC]][;MwHkkP[NH[×rHhF×NHKh]FHHhF¹×�Hk×Hh]iPHZ;kHhP;;Y×rHhF×[l×qHhFHh×[;;h×OHk×[]]hFH[×P[×OHk×[PHlr
NHq]hZFH×¼:lPFHYPWX×*HhZ×
HXXH[¼×;MNHwHk´×H[×q]hZFH×HH[×w;[FikHH[´×FPH×;Yi×¼-]kYPHNH[FHi¼×CHXH[F×ik;;k
H[× r;;hP[× Y;kHh× qHHY× N;iqHYFH[× ][kik][FH[¹× 
Pk× ¼-]kYPHNH[FHi¼× X]Zk× CPW× 6P[kHhirPWX× [PHk× q]]h¹×  ;F;kØ OHk
ileHhD][kP[H[k× *;[NH;× P[× OHk× "[FHhÊ*HhZ× r;i× NHD][i] YPFHHhF´× k]][FH× *;[NH;× FH× HHhikH× kHXH[H[× q;[
P[ik;CPYPkHPk× P[× OHk× �;;kÊ*HhZ¹× 
lPkH[× ][wH× hHNP]× ][kik][FH[× ie;[[P[NH[× P[× FH× ;;hFX]hik´× FPH× YHPFFH[× k]k
ChHlXH[×H[×qlYX;[PiZH¹×Ø


H×q]hZP[N×q;[×OHk× :lPFHYPWX×*HhZ× 
HXXH[× rHhF× ;Yi×q]YNk×qHh]]hw;;Xk¹× �Hk×k]H[HZH[FH×NHrPDOk×q;[×FH
Hh]iPHeh]FlDkH[´× ;MX]ZikPN× q;[× OHk× 5;hPikPiDO× NHCHhNkH´× FHHF× FH× ;;hFX]hik× FPHeHh× P[× FH× eY;ikPiDOH
;;hFZ;[kHY×wP[XH[¹×�Hk×Z;[kHYZ;kHhP;;Y×qHheY;;kikH×wPDO×P[×FH×hPDOkP[N×q;[×OHk×NHCHhNkH´×F;k×F]]h×;MCh;;X
YPDOkHh× q;[× NHrPDOk× r;i× NHr]hFH[× H[× ZP[FHh× P[× FH× ][FHhYPNNH[FH× eY;ikPiDOH× ;;hFZ;[kHY× FhlXkH¹

]qH[FPH[× O;FFH[× D][qHDkPHikh]ZH[× P[× FH× ;;hFZ;[kHY×ChHlXH[× H[× qlYX;[PiZH× P[× OHk× OlPFPNH×  ]]hFÊ

lPkiY;[F× qHh]]hw;;Xk¹×  ;× HH[× qHheY;;kiP[N× q;[× FH× D][qHDkPHikh]ZH[× q]YNFH× ;MX]HYP[N× q;[× Z;[kHYÊ× H[
;;hFX]hikNHikHH[kH[×H[×F;;YFH×F;k×NHCPHF×P[¹×�PHhF]]h×w]l×lPkHP[FHYPWX×]]X×OHk×q]]hY;[FCHXXH[×rHHh×N;;[
F;YH[×H[×FHHY×r]hFH[×q;[×OHk×:lPFHYPWX×*HhZ×
HXXH[´×H[×][FHh×r;kHh×Y]eH[¹

/¹N¹q¹×hHY;kPHqH×wHHiePHNHYq;hP;kPHi×X][×FH×qHhCP[FP[N×q;[×FHwH×][FPHeH×*HhZwHH×ZHk×FH× ]DH;;[×kPWFHYPWX
r]hFH[× qHhCh]XH[¹× /PWFH[i× H[XHYH× ;MiYlPkP[NH[× F;ZekH× FH× wHHr;kHhX]Y]Z× P[× H[× CYHqH[× Hh× FPXXH× Y;NH[
ikHH[w]lk× P[×  ]]hF]]ikÊ HFHhY;[F× ÆOHk× wN[¹× :HDOikHP[× w]lkÇ´× ]]X× CPW× 6P[kHhirPWX´× ;DOkHh¹× �Hk× :HDOikHP[
w]lk× r]hFk× ]e× HH[× ;;[k;Y× eY;;kiH[× P[×  HFHhY;[F× NHr] [[H[× H[× qHh]]hw;;XkH´× F]]h× OHk× hHY;kPHM× YPDOkH
NHrPDOk×H[×FH×eY;ikPiDOH×HPNH[iDO;eeH[´×OPHh×H[×F;;h×rHYqP[NH[×P[×OHk×OlPFPNH×Y;[FiDO;e¹

�;;hk× q;[× FH× kHXk][PiDOH× H[× e;YH]Nh;{iDOH× iPkl;kPH×P[
FH× *HhZ× eHhP]FH¹× 
H× lPkHhikH× h;[F× q;[× OHk× 5;hPikPiDOH
NHCHhNkH× CHq][F× wPDO× WlPik× kH[× wlPF]]ikH[× q;[
6P[kHhirPWX´× Z;;h× F]]h× q]]hkFlhH[FH× FhlX× q;[lPk× OHk
wlPF]]ikH[× rHhF× OHk× q]]hY;[FCHXXH[× NHeY]]PF× H[
]eNHOHqH[¹× �h]iPH× Z;kHhP;;Y× rHhF× qP;× hPqPHhH[× qHhFHh
[;;h× OHk× []]hFH[× P[× OHk× :lPFHYPWX× *HhZ× 
HXXH[
NHkh;[ie]hkHHhF×H[×q]hZFH×F;;h×P[×OHk×;hPFH×XYPZ;;k×FH
wN[¹× -]kYPHNH[FHi× w;[FY;NH[´× FPH× ]¹;¹× FH
hHiHhq]PhNHikHH[kH[× w]lFH[× N;;[× r]hFH[× q;[× OHk
hHli;DOkPNH× �h][P[NH[¿.Y]DOkHhH[× N;iqHYF¹×  ;× FH
q]hZP[N× q;[× FH× -]kYPHNH[FHi× w;[FY;NH[× F;;YFH× OHk
NHOHYH× NHCPHF× H[× rHhF× OHk× ]qHhie]HYF× F]]h× HH[
][FPHeH× wHH´× r;;hlPk× FH× :HDOikHP[× w]lkY;NH[
[HHhiY]HNH[¹

�3�H�U�P���S�H�U�L�R�G�H
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H×]lFikH×NHikHH[kH[´×FPH×;;[×OHk×6P[kHhirPWXiH×Z;;PqHYF×q]]hX]ZH[´×ik;ZZH[×lPk×FH×/hP;i×eHhP]FH³×
H

][kw;[FikHH[× H[× FH× �liDOHYX;YX¹× �Hk× ileHhD][kP[H[k × *;[NH;× r;i× P[× HH[× NHq]hFHhFH× ik;;k× q;[
P[ik;CPYPkHPk×NHh;;Xk×H[×CHN][×iDOHlhH[×kH×qHhk][H[×kH[×NHq]YNH×q;[×hHXie;[[P[NH[´×FPH×wPDO×;Yi×CHXXH[i´
;MiDOlPqP[NiChHlXH[×H[× iYH[XH[×Z;[PMHikHHhFH[¹× �Hk×hHY;kPHM×F;YH[×q;[×FH×;;hFX]hik×P[×  6Ê�lh]e;× r;i
HH[×NHq]YN×q;[×FH×hHXie;[[P[NH[×H[×OHk×rHhHYFrPWF×ikPWNH[×q;[×FH×wHHiePHNHY¹×�Hk×Y;;kikH×][kik][F×k¹N¹q¹
FH× Nh]kHhH× ;DkPqPkHPk× q;[× FH× ]DH;[PiDOH× iehHPFP[Niw][Hi´× H[× FH× q]hZP[N× q;[× [PHlrH× ][FPHeH× wHHK[× kH[
X]ikH×q;[×FPHeH×]DH;[H[¹×�]NHYPWX×ieHHYFH×OHk×iZHYkH[×q;[×H[]hZH×O]HqHHYOHFH[×Y;[FPWi×kHNH[×OHk×HP[FH
q;[× FH× *HhZ× eHhP]FH× []N× HH[× h]Y× CPW× FH× rHhHYFrPWFH×wHHiePHNHY× ikPWNP[N¹× �Hk× hHilYk;;k× r;i× F;k× OHk
:lPFHYPWX×*HhZ× 
HXXH[×wPDO×i;ZH[×q]HNFH×ZHk×HH[× ;;[k;Y× ;[FHhH×CHXXH[i´×H[×w]×OHk×Nh]]kikH×FHHY×q;[
 6Ê�lh]e;× CHiY]HN´× OHk× wN[¹× *HhZ]Ê/hP;iiPiDOH× 
HXXH[¹Ø �Hk× CHXXH[× r;i× HHhik× []N× Fh]]N× H[× CHq;kkH
hPqPHhH[FHYk;½i× H[× CP[[H[ZHhH[´× FPH× ;MCh;;Xeh]FlDkH[× q;[× OHk× wlPFHYPWX× NHYHNH[× -OH[PiO× �;iiPHM´× HH[
;MNHiYHkH[× [;w;;k× q;[× OHk× 5;hPikPiDOH× NHCHhNkH´× ;;[q]HhFH[× H[× ]eqP[NH[¹× 
HwH× ;MCh;;Xeh]FlDkH[
q]hZFH[×FH×
][kw;[FikHH[¹×
]]h×FH×qHhFHh×ikPWNH[FH×wHHiePHNHY×rHhF×OHk×CHXXH[×lPkHP[FHYPWX×NHqlYF×ZHk
wHHr;kHh¹× /H[× NHq]YNH× q;[× hHNP][;YH× wHHiePHNHYq;hP;kPHi× iY]kH[× H[× ]eH[FH[× FH× wHHikh;kH[× [;;h× FH
]DH;[H[× H[XHYH× Z;YH[¹× �[× OHk× CHXXH[´× r;;hP[× 6P[kHhirPWX× P[× HH[× ][FPHeH× Xlikw][H× ;;[× FH× wlPFh;[F× Y;N´
rHhF× FH× �liDOHYX;YX× ;MNHwHk´× FPH× [l× r]hFk× NHr][[H[×P[× FH× .PCHYD]ÊNh]HqH¹×  ;× OHk× ][kik;;[× q;[× FH
�liDOHYX;YX× Ch;X× Hh× HH[× kHXk][PiDO× ;DkPHqH× eHhP]FH×;;[× ZHk× OHk× qHhFHh× ChHXH[× q;[× OHk× ileHhD][kP[H[k
*;[NH;¹× 
H× �kY;[kPiDOH× ]DH;;[× CHN][× kH× ]eH[H[¹× �PHhZHH× ik;hkkH× HH[× kPWFeHhX× q;[× Nh]]kiDO;YPNH
hHXie;[[P[NH[× P[× FH× ;;hFX]hik´× FPH× hHilYkHHhFH[× P[×qPHh× kHXk][PiDOH× M;iH[´× FH× wN[¹× �PZZHhPiDOH× M;iH[¹

]]h× HH[× rHhHYFrPWFH× wHHiePHNHY× F;YP[N× k¹N¹q¹× OHk× ]eH[H[× q;[× FH× �kY;[kPiDOH× ]DH;;[× P[× D]ZCP[;kPH× ZHk
hHNP][;YH×ChHlXCHrHNP[NH[×k¹N¹q¹×FH×HHhikH×�PZZHhPiDOH×M;iH´×][kik][F×HH[×hHY;kPHM×O]]N×NHCPHF×P[×][wH
hHNP]¹× .HFPZH[k;kPH× P[× OHk× 6P[kHhirPWXiH× NHCPHF× ik]ekH× H[× OHk× C]qH[ikH× FHHY× q;[× FH× �liDOHYX;YX× rHhF
NHKh]FHHhF¹×�;[×OHk×HP[FH×q;[×OHk×*HhZ×CHN][×HH[×CHY;[NhPWXH×wHHiePHNHY×ikPWNP[N´×r;;hF]]h×OHk×*HhZ]Ê
/hP;iiPiDOH× CHXXH[× q]YYPHe× H[× FH× -O;HkPH[× wHHXYHP× rHhF× ;MNHwHk´× r;;hq;[× P[× FH× .PCHYD]ÊNh]HqH× []N× HH[
Fl[[H×Y;;N×Pi×;;[NHkh]xH[¹×Ø×Ø

�;;hk×q;[×FH×kHXk][PiDOH×H[×e;YH]Nh;{iDOH×iPkl;kPH×P[
FH×/hP;i×eHhP]FH×k]k×5h]HNÊ�lh;×kPWFq;X¹Ø
H×wr;hkH×YPW[H[
hHehHiH[kHhH[× Nh]kH× ChHlXH[× P[× FH× ;;hFX]hik´× FH
k;[FP[N× wPk× ;;[× FH× wPWFH× q;[× OHk× ;MNHiDO]qH[´× Y;NHhH
NHFHHYkH¹Ø
]]h×FH× ikPWNP[N×q;[×FH×wHHiePHNHY×k¹N¹q¹×HH[
OHhiDOPXXP[N×q;[×FH×;;hFeY;kH[×rHhFH[×FH×:lPFHYPWX×H[
 ]]hFHYPWXH× *HhZ× 
HXXH[i× i;ZH[NHq]HNF× k]k× II[
Nh]]k× CHXXH[³× OHk× *HhZ]Ê/hP;iiPiDOH× 
HXXH[¹× �h
][kik][FH[×wHH]eH[P[NH[×P[×OHk×5;hPikPiDOH×NHCHhNkH´
r;;hiDOPW[YPWX× k¹N¹q¹× hHXie;[[P[NH[× kPWFH[i× HH[
�PZZHhPiDOH× M;iH× r;;hF]]h× iYH[Xq]hZP[N× ]ekh;F¹× 
H
-]HhF;Y× iYH[X× Æ-
.Ç´× k]k× ]e× FH× F;N× q;[× q;[F;;N× []N
;DkPHM´× CHN][× wPDO× kH× ][krPXXHYH[× H[× rHhF× HH[
qHhw;ZHYeY;;ki×q]]h×iHFPZH[kH[¹×
H×hHNP]×6P[kHhirPWX
Y;N×P[×HH[×Y;;N×NHCPHF´×w]F;[PN×F;k×wHHiePHNHYq;hP;kPHi
;MrPiiHYH[F× eHhP]FHi× q;[× Hh]iPH× H[× iHFPZH[k;kPH
qHh]]hw;;XkH[¹×�PHhF]]h×rHhF×OHk×C]qH[ikH×FHHY×q;[×FH
�liDOHYX;YX× NHKh]FHHhF´× H[× rHhFH[× FH× -O;HkPH[× H[
�P;i× XYHPH[× FPhHDk× ]e× FH× []N× hHikHhH[FH× �liDOHYX;YX
;MNHwHk¹Ø
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 ;×OHk×ZPFFH[×q;[×FH×�lh;×eHhP]FH×qPHY×*;[NH;×lPkHH[×F]]h×OHk×][kik;;[×q;[×Nh]kH×hHXie;[[P[NH[×P[×FH
;;hFX]hik¹×
H×hHXie;[[P[NH[×CHeHhXkH[×wPDO×[PHk×k]k×OHk×OlPFPNH× 6Ê�lh]e;´×Z;;h×CHiY]HNH[×Nh]kH×FHYH[
q;[× *;[NH;¹× 5lYX;[PiDOH× ;DkPqPkHPk× ePHXkH× ]e× FH× ]qHhN;[N× q;[× FH× /hP;i× [;;h× �lh;× eHhP]FH× ]¹;¹× h][F
ChHlXitikHZH[× P[× FH× OlPFPNH× �]YM× q;[× 
PiX;WH´×  6Ê�MhPX;× H[×  HrM]l[FY;[F¹× 
H× H[]hZH× kHXk][PiDOH
;DkPqPkHPk× Y;;k× wPDO× Z]HPYPWX× ][kh;MHYH[´× Z;;h× OHk×Pi× wHXHh× F;k× OHk× 6P[kHhirPWXiH× NHCPHF× q;[;M× FH× /hP;i
eHhP]FH×k]k×P[×OHk×5h]HNÊ�lh;×Æ�P;iÇ×kPWFq;X×P[×HH[×Nh]kHh×CHXXH[×Y;N´×r;;h×P¹D¹Z¹×FH×ikPWNH[FH×wHHiePHNHY´
�P;i×XYHPH[×]qHh×HH[×Nh]]k×NHCPHF×P[×�lh]e;×rHhFH[×;MNHwHk¹×
H×]lFikH×�P;i×XYHPH[×r]hFH[×P[×FH×-;klZiH
CHHX× ;;[NHkh]xH[´× W][NHhH× �P;i× XYHPH[× YPNNH[× OPHh× H[× F;;h× P[× FH× 6P[kHhirPWXiH× ][FHhNh][F¹× �[× q]YNH[FH
�PZZHhPiDOH×M;iH[×rHhF×OHk×NHCPHF×h][F×6P[kHhirPWX×]eNHOHqH[×H[×q]Ykh]X×wPDO×HH[×eHhP]FH×q;[×Hh]iPH
H[×NHH[×iHFPZH[k;kPH´×r;;hF]]h×qHHY×�lh;×;MwHkkP[NH[×wPW[×qHhFrH[H[¹×�;[×OHk×HP[FH×q;[×FH×�lh;×eHhP]FH
kh;F×P[×][wH×hHNP]×F]]h×hHXie;[[P[NH[×FPxHhH[kPKYH×hHÊ;DkPq;kPH×q;[×;Y×CHik;;[FH×ChHlXH[×]e´×r;;hF]]h×FH
Hh]iPH×q;[×FH×�lh;×;MwHkkP[NH[×]qHh×HH[×X]hkH×;Mik;[F×ikHhX×X][×q;hPKhH[¹

�;;hk×q;[×FH×kHXk][PiDOH×H[×e;YH]Nh;{iDOH
iPkl;kPH× P[× OHk× �PFFH[Ê�lh;× kPWFq;X¹× 
H
wr;hkH×YPW[H[×hHehHiH[kHhH[×Nh]kH×ChHlXH[×P[
FH×;;hFX]hik´×FH×k;[FP[N×wPk×;;[×FH×wPWFH×q;[
OHk× ;MNHiDO]qH[¹× Y;NHhH× NHFHHYkH¹× 
H
D][{Nlh;kPH× q;[×  6Ê�lh]e;× r;i× HhN
qHh;[FHhF×k¹]¹q¹×FH×/hP;i¿5h]HNÊ�lh;×k¹N¹q¹×OHk
lPkHH[q;YYH[×q;[×OHk×*;[NH;×ileHhD][kP[H[k¹
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/PWFH[i×FH×;;[q;[N×q;[×OHk×5h]HNÊ�hPWk×kh;F×P[× ][wH×hHNP]× []N×Hh]iPH× ]e×H[× rHhFH[×Hh×NHH[× ;MwHkkP[NH[
NHq]hZF¹×�DOkHh×[;×H[PNH×ZPYW]H[H[×W;hH[×wHkkH×HH[×wHHiePHNHYikPWNP[N×P[×;Yi×hHie][i×]e×FH×k]HNH[]ZH[
iehHPFP[N× Ø H[× q]YlZH× qHhNh]kP[N× q;[× FH× ZPFÊ]DH;[PiDOH× hlNNH[³× 
H× ;;hFeY;kH[× FPH× HH[i× *;[NH;
q]hZFH[´×FhHqH[×qHhFHh×lPkHH[¹×�Hhik×rHhFH[×P[×][wH×hHNP]×[]N×iHFPZH[kH[×P[×HH[×Y;[F]ZNHqP[N×;MNHwHk´
w];Yi×FH×
H[kOHPZHh×H[×�PYFHO;liHh×w;[FikH[H[´×Z;;h×[;×HH[×kPH[k;Y×ZPYW]H[H[×W;hH[´×P[×OHk×�ekPH[¿�YCPH[´
rHhFH[× XYHPÊ× H[× w;[FiHFPZH[kH[× P[× HH[× ][FPHeH× wHH× [;CPW× FH× Xlik× ;DOkHhNHY;kH[¹× 
H× wHHiePHNHY× ikHHN
qHhFHh×H[×[;NH[]HN×OHHY× ]]hFrHikÊ�lh]e;×Xr;Z×P[×OHk×�;;kÊ�hPWk×][FHh×r;kHh×kH×ik;;[³×�[×FPHeHh×r;kHh
rHhF×FH×�H[]Z;[PH[×X;YXikHH[×;MNHwHk´×FPH×CPW×6P[kHhirPWX×P[×FH×
HZHhiCHHX×F;Nw]]Zk¹×
H×kHXk][PiDOH
;DkPqPkHPk× r;i× P[×  6Ê�lh]e;× iP[Fi× OHk× CHNP[× q;[× FH×�hPWk× eHhP]FH× ikHhX× ;MNH[]ZH[¹× �;[× FPH× eHhP]FH× q;[
hHY;kPHqH× kHXk][PiDOH× hlik× Xr;Z× HH[× HP[FH× w]½[× ˆ•× ZPYW]H[× W;hH[× NHYHFH[¹× /HhrPWY× FH× �kY;[kPiDOH× ]DH;;[
wPDO× qHhFHh× ]eH[FH´× Xr;Z× OHk× k]k× HH[× C]kiP[N× kliiH[× FH× �MhPX;;[iH× H[× �lh]eHiH× ;;hFeY;kH[¹× 
HwH
C]kiP[N× Ch;DOk× H[]hZH× qHh;[FHhP[NH[× P[× FH× ie;[[P[NiqHYFH[× P[× FH× �lh]eHiH× ;;hFX]hik× kHrHHN³
-HXie;[[P[NH[× qHh;[FHhFH[× P[× D]ZehHiiPHie;[[P[NH[´× qHhNHYPWXC;;h× ZHk× FH× D]ZehHiiPHie;[[P[NH[× kH[
kPWFH× q;[× FH× 5;hPikPiDOH× NHCHhNkHq]hZP[N× ;;[× OHk× HP[FH× q;[× OHk× �;hC]][¹× �Hk× NHq]YN× r;i´× F;k× �hPWk× H[
]lFHhH× NHikHH[kHY;NH[× rHhFH[× NHeY]]PF´× [PHlrH× ChHlXH[× ][kik][FH[× ÆP[× ][wH× hHNP]× FH× "HFP[NÊ
6P[kHhirPWX× ]qHhiDOlPqP[NÇ´× k;Y× q;[× ]lFH× ChHlXH[× rHhFH[× NHhH;DkPqHHhF× H[× q;[× CHrHNP[NihPDOkP[N
qHh;[FHhFH[× ÆNHT[qHhkHHhFÇ´× H[× P[NHF;;YFH× CHXXH[i× rHHh× ]ZO]]N× Xr;ZH[¹× �]hk]Z× FH× �YePH[H
NHCHhNkHq]hZP[N× r;i× NHC]hH[´× FPH× ]¹;¹× FH× �YeH[× H[× *thH[HHK[× ]ehPDOkkH[´× Z;;h× ]]X× ChHlXH[× P[× OHk
6P[kHhirPWXiH× hH;DkPqHHhFH[× kPWFH[i× OHk× �;;kÊ�hPWk×kPWFq;X× H[× q]]h;Y× kPWFH[i× OHk× [;q]YNH[FH× �H[]w]TDlZ
Hh;¹× �[× ][wH×hHNP]× rHhF×P[×OHk× ]eNHOHqH[×CHXXH[×OHk×C]qH[ikH×FHHY×q;[×FH× �hPWk;MwHkkP[NH[×NHKh]FHHhF¹
6HNH[i× FH× qHhiDOPYYH[FH× Z;kH× q;[× ChHlXÊhH;DkPq;kPH×X][FH[× P[× ][wH× hHNP]× �hPWk;MwHkkP[NH[× P[× NHF;;YFH
ChHlXCY]XXH[×;;[×Hh]iPH×][ki[;eeH[¹×/HNH[×OHk×HP[FH×q;[×FH×�hPWk×eHhP]FH×[;Z×FH×kHXk][PiDOH×P[ik;CPYPkHPk
;M×H[×[;Z×FH×i[HYOHPF×q;[×]DH;[PiDOH×iehHPFP[N×H[×F;;h;;[×NHX]eeHYFH×]eC]lr×q;[×]DH;[PiDOH×hlNNH[
k]H´×r;;hF]]h×HH[×rHhHYFrPWFH×wHHiePHNHY×ikPWNP[N×q;[×hlPZ×€••Z×]ekh;F¹×�Hk×qHhZ]HFH[×Pi´×F;k×FHikPWFi
P[× OHk× 6P[kHhirPWXiH× rHYPir;;h× Z]]PH× X;YXikH[H[× rHhFH[× ;MNHwHk´× qHhNHYPWXC;;h× ZHk× FH× F;Nw]ZH[FH
�hPWkNHikHH[kH[× P[× :lPFÊ�PZClhN´× Z;;h× F;k× FPH× kH[× eh]]P× qPHYH[× ;;[× Hh]iPH× F]]h× ]eOHy[N× q;[× ][wH× hHNP]
kPWFH[i×HH[×|P[XH×ik]]k×q;[×�YePH[H×D]ZehHiiPHFhlX×kPWFH[i×FH×]qHhN;[N×q;[×�hPWk×[;;h×/HhkP;Ph×eHhP]FH¹×Ø×Ø×Ø

�;;hk× q;[× FH× kHXk][PiDOH× H[× e;YH]NH]Nh;{iDOH× iPkl;kPH× P[× OHk

]qH[Ê�hPWk¹×
H×wr;hkH×YPW[H[×hHehHiH[kHhH[×Nh]kH×ChHlXH[×P[×FH
;;hFX]hik´×FH×k;[FP[N×wPk× ;;[×FH×wPWFH×q;[×OHk×Y;NHhH×NHFHHYkH¹
 ;×HH[×eHhP]FH×q;[×hHY;kPHqH×kHXk][PiDOH×hlik×P[×OHk×"[FHhÊ�hPWk´
kh;FH[×P[×OHk×
]qH[Ê�hPWk×H[]hZH×D]ZehHiiPH×ie;[[P[NH[×P[×FH
;;hFX]hik×]e×k¹N¹q¹×FH×C]kiP[N×kliiH[×FH×�MhPX;;[iH×H[×�lh]eHiH
eY;kH[¹× 
H× CHrHNP[NihPDOkP[N× q;[× CHik;;[FH× ChHlXH[×XHHhFH[
]Z´×[PHlrH×ChHlXH[×]¹;¹×CPW×6P[kHhirPWX×][kik][FH[×H[×CHXXH[i
Xr;ZH[× ]ZO]]N¹× �H[× Nh]]k× FHHY× q;[× FH× �hPWk× ;MwHkkP[NH[× CPW
6P[kHhirPWX×rHhF×NHKh]FHHhF¹Ø
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H× /HhkP;Ph× H[× �r;hk;Ph× eHhP]FHi× r]hFH[× kHXk][PiDO×NHXH[ZHhXk× F]]h× FH× ][krPXXHYP[N× q;[× OHk×  ]]hFwHH
CHXXH[´× F;k× k]k× OHFH[× F;;Yk× H[× r;;hP[× ;MCh;;XZ;kHhP;;Y´× ;MX]ZikPN× q;[× FH× ]ZhP[NH[FH× NHCPHFH[´
;DDlZlYHHhk¹× 
H× FPXkH× q;[× FH× XH[]w]TiDOH× iHFPZH[kH[× P[× OHk× DH[kh;YH× FHHY× q;[× OHk×  ]]hFwHH× CHXXH[
CHFh;;Nk× Z;;h× YPHMik× ‚„••Z¶× �Hk× ][kik;;[× q;[× OHk×  ]]hFwHH× CHXXH[× Pi× NHhHY;kHHhF× ;;[× ;MX]HYH[F
Z;[kHYZ;kHhP;;Y× P[× D]ZCP[;kPH× ZHk× OHk× k]H[HZH[FH× NHrPDOk× q;[× FH× Nh]HPH[FH× Y;;N× q;[
;MCh;;Xeh]FlDkH[´× FPH× OHk× CHXXH[× ikHHFi× FPHeHh× P[× OHk× ][FHhYPNNH[FH× eY;ikPiDOH× Z;[kHYZ;kHhP;;Y
FhlXXH[¹× �[× ][wH× hHNP]´× ;;[× FH× ]]ikh;[F× q;[× OHk×  ]]hFwHH× CHXXH[´× Pi× Hh× q;[× C]FHZF;YP[N× P[× OHk
�H[]w]TDlZ×[;lrHYPWXi×ieh;XH×NHrHHik¹×�[×MHPkH×CHqP[Fk×6P[kHhirPWX×wPDO×]e×HH[×iDO;h[PHhel[k³×OHk×NHCPHF
kH[×rHikH[×F;;Yk×H[×OHk×NHCPHF×kH[×]]ikH[×ikPWNk¹×�HFlhH[FH×FH×/HhkP;Ph×eHhP]FH×rHhF×FH×iHFPZH[k;kPH×P[
][wH× hHNP]× CHT[qY]HF× F]]hØ FH× �YePH[H× D]ZehHiiPHM;iH[´× r;;hF]]h× ][wH× hHNP]× NHYHPFHYPWX× ]ZO]]N× rHhF
NHFhlXk× H[× P[× FH× krHHFH× OHYMk× q;[× OHk× /HhkP;Ph´× F]]h× wHHiePHNHY× iDO]ZZHYP[NH[× k¹N¹q¹× OHk× ;;[Nh]HPH[× H[
iZHYkH[× q;[× Y;[FPWi¹× �HFlhH[FH× OHk× /HhkP;Ph× Y;N× 6P[kHhirPWX× P[× HH[× qY;XXH× Xlikw][H× H[× XYHP[H
O]]NkHq;hP;kPHi×P[×FH×wHHiePHNHY×qHheY;;kikH[×FH×XlikYPW[×P[×X]hkH×kPWF×kPH[k;YYH[×XPY]ZHkHhi×Y;[FP[r;;hki×]M
Ê;Mr;;hki¹× �Hk× ;Yi× hHilYk;;k´× F;k× kHhkP;PhH× iHFPZH[kH[´× P[FPH[× ;MNHwHk´× q;;X× [;FPH[× rHHh× rHhFH[
NHKh]FHHhF¹× �Hk× Hh]iPHZ;kHhP;;Y× rHhF× qHhq]YNH[i× F]]h× hPqPHhH[× ;MNHq]HhF× H[× O]]ekH× wPDO× ]e× P[× OHk
 ]]hFwHH× CHXXH[¹× /PWFH[i× OHk× *YP]DHH[× H[× �r;hkP;Ph×Æq;[;M× „× ZPYW]H[× W;;h× NHYHFH[Ç× ikHHN× ][i× NHCPHF
i[HYYHh´× H[× NHO]YeH[× F]]h× FH× lPkC]lr× q;[× FH× hPqPHhH[FHYk;½i× q;[× q]]h;Y× FH× �hPF;[]i× H[× -PW[´× kh]XØ FH× wHH
wPDO× FH{[PkPHM× kHhlN× [;;h× OHk× []]hFrHikH[¹× .P[FiFPH[× rHhFH[× CPW× 6P[kHhirPWX× NHH[× wHHiHFPZH[kH[× ZHHh
;MNHwHk¹

/PWFH[i× FH× /HhkP;Ph× eHhP]FH× OHHhikH× Hh× HH[× hHY;kPHqH× kHXk][PiDOH× hlik¹× �[× ][i× NHCPHF× q][FH[× HDOkHh× rHY
hH;DkPq;kPHi× q;[× ]lFHhH× ChHlXH[× eY;;ki× k¹N¹q× ;YePH[H× D]ZehHiiPH× H[× HqH[klHHY× F;;h]e× q]YNH[FH
hHXXh;DOkH[× ÆFHÊD]ZehHiiPHÇ´× r;;hF]]h× Hh× FPxHhH[kPKYH× Hh]iPH× q;[× FH× F;Nw]ZH[FH× kHhkP;PhH× H[
ZHi]w]TiDOH×Y;NH[×]ekh;F×H[×HH[×Z]w;THXe;kh]][×q;[×F;Nw]ZH[FH×NH]Y]NPiDOH×M]hZ;kPHi×][kik][F¹

�;;hk× q;[× FH× kHXk][PiDOH× H[× e;YH]NH]Nh;{iDOH× iPkl;kPH× P[× OHk
�P]DHH[¹× 
H× wr;hkH× YPW[H[× hHehHiH[kHhH[× Nh]kH× ChHlXH[× P[× FH
;;hFX]hik´× FH× k;[FP[N× wPk× ;;[× FH× wPWFH× q;[× OHk× Y;NHhH× NHFHHYkH¹
"]X×P[×OHk×�H[]w]TDlZ×kh;FH[×Hh×[]N×D]ZehHiiPH×ie;[[P[NH[×P[
FH× ;;hFX]hik× ]e× k¹N¹q¹× FH× C]kiP[N× kliiH[× FH× �MhPX;;[iH× H[
�lh]eHiH× eY;kH[¹× 
H× hH;DkPq;kPH× q;[× CHik;;[FH× ChHlXH[´
CHN][[H[×P[×OHk× �;;kÊ�hPWk´×FllhFH×Ø[]N×q]]hk¹× �Hk×[;ZH×q;[;M
OHk×*YP]DHH[×Æ„×ZPYW]H[×W;;h×NHYHFH[Ç×r]hFH[×FH×�hFH[[H[´×:lPFÊ
�PZClhN´× �PMHY´× .;lHhY;[F´× ;[FHhH× 
lPkiH× NHCPHFH[× H[× ]]X× FH
hHNP]× 6P[kHhirPWX× ]eNHOHqH[¹× �PHhF]]h× rHhFH[× FH× HqH[klHHY
[]NØ ]e× OHk× "]ikÊ HFHhY;[Fi× *Y;kH;l× hHikHhH[FH× kHhkP;PhH
iHFPZH[kH[× ;MNHCh]XH[× H[× F]]h× hPqPHhH[× [;;h× OHk×  ]]hFwHH
CHXXH[× ;MNHq]HhF¹× �[× :lPFÊ�PZClhN× rHhF× F]]h× FH× ]eOHy[N× FH
Y]]e×q;[×FH×�;;i×[;;h×OHk×rHikH[×qHhYHNF×H[×qHhY]]h×FH×�;;i×FH
qHhCP[FP[N× ZHk× FH× -PW[¹× 0PkNHChHPF× qlYX;[PiZH× FHHF×wPDO× k]k
€€¹•••×W;;h×NHYHFH[×q]]h×P[×FH×
lPkiH×ZPFFHYNHCHhNkHi¹Ø

/PWFH[i×FH×�r;hk;Ph×eHhP]FH×r;hH[×Hh×[]N×CHrHNP[NH[
Y;[Ni×CHik;;[FH×ChHlXH[´×]¹;¹×FH×ChHlXH[×CPW×FH×-]Hh×iYH[X×wPW[×k]k×FH×F;N×q;[×q;[F;;N×[]N×;DkPHM¹×�;;h
OHk×wPW[×q]]h;Y×FH×PWikPWFH[´×FPH×ClPkH[×OHk×CHikHX×q;[×FH×kHXk][PHX×q;YYH[´×H[×F;;h[;×ZH[iHYPWXH×;DkPqPkHPkH[
FPH×q;[×Nh]kH×P[qY]HF×wPW[×NHrHHik×]e×FH×qHhFHhH×Y;[FiDO;eiq]hZP[N×CPW×6P[kHhirPWX¹
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�0�D�V�V�D���H�[�W�L�Q�F�W�L�H�V
�H[× Z;ii;ÊHskP[DkPH´× ]M× Z;ii;Ê
lPkikHhqP[N´× Pi× OHk× rHhHYFrPWF
lPkikHhqH[× q;[× qHYH× i]]hkH[
FPHhH[×H[×eY;[kH[×P[×HH[´× ]e×FH
NH]Y]NPiDOH× kPWFiDO;;Y× NHwPH[´
X]hkH× kPWF¹× �H]Y]NH[× OHCCH[× FH
Z;ii;ÊHskP[DkPHi× q;ikNHikHYF
]e× Nh][F× q;[× eY]kiHYP[NH
qHh;[FHhP[NH[×P[×M]iiPHYH×hHikH[
q;[× FH× i]]hkH[× FPHhH[× H[
eY;[kH[× P[× ]eHH[q]YNH[FH
NHikHH[kHY;NH[¹× 
H
]eHH[q]YNP[N×q;[×NHikHH[kH[×P[
OHk× 6P[kHhirPWXiH× qHhk]][k× kH
qHHY× OP;kH[× ]Z× OPHhlPk× Z;ii;Ê
HskP[DkPHi×kH×Xl[[H[×;|HPFH[¹×
H
F;k;× q;[× NHTFH[kP{DHHhFH× M]iiPHYH× hHikH[× lPk× FH× 6P[kHhirPWXiH× NHikHH[kHY;NH[× OHCCH[× HDOkHh× rHY
CPWNHFh;NH[×;;[×FH×NY]C;YH×CP]ikh;kPNh;{H´×r;;hlPk×ZH[×FH×Nh]kH×XYPZ;;k]ZiY;NH[×H[×Z;ii;ÊHskP[DkPHi×P[
OHk×NH]Y]NPiDO×qHhYHFH[×OHHMk×;MNHYHPF¹× ;;ik×FH×qPWM×Z;ii;ÊHskP[DkPHi×wPW[×]]X×XYHP[HhH×NY]C;YH×H[×Y]X;YH
HskP[DkPHi×q]]hNHX]ZH[¹

×rHhHYFrPWFH×Z;ii;ÊHskP[DkPHi×r]hFH[×][FHhiDOHPFH[³5PWM

× "qHhN;[N× q;[× "hFPqPDPlZ× [;;h× .PYllh× Æ„•î× q;[× P[× wHH× YHqH[FH× i]]hkH[
ikPHhqH[×lPk´×Hh×CHik][F×k]H[×[]N×[;lrHYPWXi×YHqH[×]e×Y;[FÇ
ƒƒ†Êƒƒƒ× ZPYW]H[× W;;h× NHYHFH[³

³×
]qH[×
Hq]][×Æ„•î×q;[×;YYH×i]]hkH[Ç‚†ƒÊ‚„ˆ×ZPYW]H[×W;;h×NHYHFH[
³× "qHhN;[N× *HhZ× [;;h× /hP;i× Æˆ„î× Æ¶Ç× q;[× i]]hkH[× wHHYHqH[× H[× †„î× q;[× FH

Y;[FFPHhH[Ç¹×
H×HHhikH×P[×6P[kHhirPWX×;;[×OHk×Z;;PqHYF×wPDOkC;hH×Y;NH[×Æ ÇØwPW[×Fli×FPhHDk×[;
FHwH×Z;ii;ÊHskP[DkPH×NHq]hZF¹

•„‚× ZPYW]H[× W;;h× NHYHFH[
C][kw;[FikHH[

³×"qHhN;[N×/hP;i×[;;h×�lh;×Æ‚„î×q;[×i]]hkH[Ç¹Ø•••×ZPYW]H[×W;;h×NHYHFH[
³× "qHhN;[N× �hPWk× [;;h× /HhkP;Ph× Æ†„î× q;[× ;YY× i]]hkH[´× r;;h][FHh× FH× FP[]i;lhPKhiÇ¹


HwH×]qHhN;[N×q]hZk×HH[×OP;;k×P[×FH×]eHH[q]YNP[N×q;[×;;[NHkh]xH[×NHikHH[kH[×P[×OHk×6P[kHhirPWXiH¹
……× ZPYW]H[× W;;h× NHYHFH[


H× NHNHqH[i× q;[× M]iiPHYH× hHikH[× q;[× q]]h× FH× ]qHhN;[N× q;[× "hFPqPDPlZ× [;;h× .PYllh× wPW[× kH× CHeHhXk× ]Z
HHhFHhH×Z;ii;ÊHskP[DkPHi×kH×Xl[[H[×][FHhiDOHPFH[¹
6;k× wPW[× [l× FH× Z]NHYPWX× ]]hw;XH[× q]]h× FHwH× Z;ii;ÊHskP[DkPHiº× �Hk× Pi× wHXHh´× F;k× wH× rHhFH[× qHh]]hw;;Xk
F]]h× qHh;[FHhP[NH[×P[×FH×;;hFiH×;kZ]iMHHh×kH[×NHq]YNH×w]rHY×HskHh[H×ÆeY;[Hk]TFH×P[iY;NÇ×;Yi
P[kHh[H×NHCHlhkH[PiiH[×ÆqlYX;[PiZH×]e×wHHh×Nh]kH×iDO;;YÇ¹Ø

eY]kiHYP[NH

�H[× eY;[Hk]TFH× P[iY;N× ChH[Nk× H[]hZH× Ch;[FH[´× elP[Ê´× ik]MÊ× H[× h]Hkr]YXH[× H[× kil[;ZPÔi× kHrHHN¹× 
H
]ZNHqP[N× q;[× FH× P[iY;N× r]hFk× NHMhPkllhF´× Y;;N× YPNNH[F× Y;[F× r]hFk× rHhHYFrPWF× ]qHhie]HYF× F]]h× H[]hZH
qY]HFN]YqH[´× r;;h[;× HH[× W;hH[Y;[NH× w][iqHhFlPikHhP[N× ]ekhHHFk¹× �Hk× eh]DHi× q;[× M]k]Êit[kOHiH× ik]ek× H[
qHNHk;kPH× qHhFrPW[k´× FPHhYPWX× YHqH[× r]hFk× lPkNHO][NHhF× ]M× ;[FHhi× rHY× CHqh]hH[¹× 6;;hYPWX× NHH[× ehHkkPN
q]]hlPkwPDOk¹
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5lYX;[PiZH× ]e× Nh]kH× iDO;;Y× O;[Nk× i;ZH[× ZHk× eY;;kkHXk][PHX¾× OHk× ]eChHXH[× H[× lPk× HYX;;h× CHrHNH[× q;[
D][kP[H[kÊ× H[× ]DH;;[eY;kH[¹× :lYX× qlYX;[PiZH× e]Zek× NHFlhH[FH× qHYH× W;hH[× wHHh× Nh]kH× O]HqHHYOHFH[
Ch]HPX;iN;iiH[× Æ�"•× H[× ��ƒÇ× H[× wr;qHYFP]sPFH× Æ."•Ç×P[× FH× ;kZ]iMHHh´× qHHY× ZHHh× F;[× FH× ;;hFH
kHNHYPWXHhkPWF× X;[× D]ZeH[iHhH[× P[× ]DH;[H[´× iHFPZH[kH[× H[× ZPFFHYi× ;[FHhH× eh]DHiiH[× q;[
X]]Yik]M]e[;ZH¹× 
H× NHZPFFHYFH× kHZeHh;klhH[× q;[× w]rHY× wHHr;kHh× ;Yi× ]e× Y;[F× Y]eH[× w]F;[PN× i[HY× ]e´
F;k×qHYH×i]]hkH[×q;[×YHqH[×OHk×[PHk×ZHHh×hHFFH[¹×
H×wlhH×hHNH[×k¹N¹q×FH×O]NH×D][DH[kh;kPH×q;[×wr;qHY×P[
FH×;kZ]iMHHh×F]Hk×Hh×[]N×HH[×iDOHeWH×C]qH[]e×P[×OHk×qHh[PHkPNH[×q;[×FH×YHHM]ZNHqP[N×q]]h×eY;[k×H[×FPHh¹
�Hk×qlYX;[PiZH×lPk×FH×hHDH[kH×NHiDOPHFH[Pi×Pi×F;;hCPW×qHhNHYHXH[×k]k;;Y×][CHkHXH[H[F¹
�[ZPFFHYi× rHkH[× rH× FH× ]]hw;XH[× q;[× HH[× ;;[k;Y× Z;ii; ÊHskP[DkPHi¹× �ZPhPkli× eh]MHii]h× �;[× .ZPk× Æ50
�ZikHhF;ZÇ× OHHMk× FHDH[[P;× NHYHFH[× ;;[NHk]][F´× F;k× O]NH× D][DH[kh;kPHi× q;[× OHk× wHYFw;ZH× HYHZH[k
PhPFPlZ× rHhHYFrPWF× P[× ;;hFY;NH[× ]e× FH× NhH[i× �hPWk× Ê× /HhkP;Ph´× FH× ZHHik× hHDH[kH× q;[× FH× Z;ii;ÊHskP[DkPHi´
r]hFH[× ;;[NHkh]xH[¹× �hPFPlZ× Pi× HH[× HYHZH[k´× F;k× P[×OHZHYYPDO;ZH[× qHHY× q]]hX]Zk´× Z;;h× [PHk× P[× FH
;;hFX]hik¹×:PW[×hHFH[;kPH×Pi´×F;k×PhPFPlZ×Pi×[HHhNHFr;hhHYF×lPk×HH[×Nh]kH×ik]Mr]YX´×FPH×FH×rHhHYF×]Zkh]X×[;
FH×P[iY;N×q;[×HH[×eY;[Hk]TFH¹×.P[FiFPH[×OHCCH[×iHPiZ]Y]NPiDOH×NHNHqH[i×HH[×H[]hZH×Xh;kHh×q;[×€‡•×XZ
Æ¶Ç×F]]hi[HH×][FHh×OHk×�HsPD;;[iH×iDOPHhHPY;[F×8lD;k<[×;;[NHk]][F¹×
]hP[NH[×P[×FH×P[ZPFFHYi×]eNHqlYFH
Xh;kHh×OHCCH[×hHY;kPHM×O]NH×D][DH[kh;kPHi×q;[×PhPFPlZ×;;[NHk]][F¹× /H[×NHq]YNH×q;[×FH×H[]hZH×ik]Mr]YX
rHhF× FH× ;;hFH× q]]h× H[XHYH× W;hH[× P[× FlPikHh[Pi× NHOlYF´× F;;YFH× FH× kHZeHh;kllh× X]hkik][FPN´× ik]ekH× OHk
eh]DHi× q;[× M]k]it[kOHiH´× qHhFrHH[× qHNHk;kPH× H[× ikPHhqH[× FH× ZHHikH× FPHhi]]hkH[× lPk¹× �Hk× FllhFH
qHhq]YNH[i× FlPwH[FH[× W;hH[× q]]hF;k× OHk× HD]itikHHZ× wPDO× OHhikHYFH´× H[× FH× kHZeHh;klhH[× NHFlhH[FH× FH
HHhikH×ZPYW]H[H[×W;hH[×q;[×OHk×/HhkP;Ph×rHHh×]e×FH×q]]hOHH[×Ñ[]hZ;YHÒ×kh]ePiDOH×r;;hFH[×Xr;ZH[¹× �Yi]M
F;k× []N× [PHk× NH[]HN× r;i´× q]Ykh]X× wPDO× h][F× FHwHYMFH× kPWF´× ;;[× FH× ;[FHhH× X;[k× q;[× FH× ;;hFH´× []N× HH[
H[]hZH×D;k;ikh]MH¹×�HFlhH[FH×H[XHYH×ZPYW]H[H[×W;hH[×qY]HPFH×Hh×P[×OHk×OlPFPNH×�[FP;×HH[×O;YM×ZPYW]H[×XZ‚
;;[×C;i;Yk×lPk×]qHh×FH×;;hF]eeHhqY;XkH´×r;;hF]]h×FH×w]NH[;;ZFHØ×Ñ
HDD;[×/h;eiÒ×rHhFH[×NHq]hZF¹×
H

HDD;[× /h;ei× CHFHXkH[× HH[× ;;hF]eeHhqY;X× q;[× w]Ô[× €´„× ZPYW]H[× XZ•× H[× CHO]hH[× k]k× FH× Nh]]kikH
qlYX;[PiDOH×MH[]ZH[H[×lPk×FH×NH]Y]NPiDOH×NHiDOPHFH[Pi´×[PHk×qHhNHYPWXC;;h×ZHk×OHFH[F;;Ni×qlYX;[PiZH¹
�Yi×Z]NHYPWX×ÑkhPNNHhÒ×q]]h×OHk×HskhHZH×qlYX;[PiZH×r]hFk×HH[×eY;[Hk]TFH×P[iY;N×ZHk×HH[×Xh;kHh×q;[×ƒ•XZ
F]]hi[HH×[;CPW×FH×
HDD;[×/h;ei×NH[]HZF¹×
HwH×ZPiLhH×w]l×Hh×q]]h×NHw]hNF×Xl[[H[×OHCCH[×F;k×FH×w][
[]N×HH[×CHHkWH×Y;[NHh×rHhF×qHhFlPikHhF¹Ø

H× ZHHik× ]Zq;kkH[FH× Z;ii;ÊHskP[DkPH´× [Y¹× OHk× lPkikHhqH[× q;[× i]]hkH[× ]e× FH× *HhZ¿/hP;i× ]qHhN;[N× Æ•„‚
ZPYW]H[× W;;h× NHYHFH[Ç× q;Yk× i;ZH[× ZHk× FH× q]hZP[N´× CP[[H[× HH[× kPWFiCHikHX× q;[× €× ZPYW]H[× W;;h´× q;[× FH
w]NH[;;ZFH×Ñ.PCHhP;[×/h;eiÒ¹×
HwH×wPW[×ZHk×HH[×NHiDO;k×Z;NZ;Ê×H[×Y;q;q]YlZH×q;[×€´†×ZPYW]H[×XZ‚×[]N
D;k;ikh]M;YHh× NHrHHik× F;[× FH× 
HDD;[× /h;ei¹× 
H× .PCHhP;[× /h;ei× qHh]]hw;;XkH× HH[× H[]hZH× lPkik]]k× q;[
Ch]HPX;iN;iiH[´× [PHk× w]× wHHh× F]]h× FH× ][kN;iiP[N× q;[× Y;q;× H[× Z;NZ;´× Z;;h× q]]h;Y× F]]h× qHhOPkkP[N× H[
][kN;iiP[N× q;[× FH× H[]hZH× q]YlZHi× ;;[× ]ZhP[NH[F× X]]Y ik]MO]lFH[F× NHikHH[kH[¹× 
H× NHZPFFHYFH
;kZ]iMHhPiDOH× kHZeHh;kllh× ]e× ;;hFH× w]l× P[× X]hkH× kPWF× k]k× C]qH[× FH× •‡��× wPW[× ]eNHY]eH[´× H[× FH× XhPkPiDOH
NhH[i× q]]h× FH× ZHHikH× i]]hkH[× OHCCH[× ]qHhikHNH[¹× �PHh× NHH[× ;MX]HYP[N´× Z;;h× WlPik× ]er;hZP[N× ;Yi
Z]NHYPWXH×C]]iF]H[Hh¶
"]X×P[×OHk×NHq;Y×q;[×FH×.PCHhP;[×/h;ei×r]hFk×hHXH[P[N×NHO]lFH[×ZHk×FH×Z]NHYPWXOHPF×q;[×HH[×eY;[Hk]TFH
P[iY;N×;Yi×ÑkhPNNHhÒ×q]]h×OHk×]eikPWNH[´×q;[lPk×FH×;;hFZ;[kHY´×q;[×FH×H[]hZH×O]HqHHYOHPF×Z;NZ;¹Ø

�Hk× Z;N× FlPFHYPWX× wPW[´× F;k× HH[× D]ZeYHs× ;;[× M;Dk]hH[× kH[× Nh][FiY;N× YPNk× ;;[× XYPZ;;k]ZiY;NH[× H[× OHk
eHhP]FPHX× Z;ii;YH× lPkikHhqH[× q;[× FPHhH[Ê× H[× eY;[kH[i]]hkH[× P[× OHk× NH]Y]NPiDO× qHhYHFH[¹× 5HHY× Pi× []N× [PHk
FlPFHYPWX´×Z;;h×r;k×rHY×FlPFHYPWX×Pi×F;k×FPH×XYPZ;;k]ZiY;NH[×OHHY×;[FHhH×]]hw;XH[×OHCCH[×F;[×FH×OlPFPNH
XYPZ;;kqHh;[FHhP[N´×FPH×P[×i;ZH[O;[N×ZHk×FH×CHeHhXkHh×H[×qHhqlPYFH×YHHM]ZNHqP[NH[´×rHY×k]k×HH[×wHiFH
Z;ii;ÊHskP[DkPH×w]lFH[×Xl[[H[×N;;[×YHPFH[¹Ø
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�;hFrHkH[iDO;eeHhi×OHCCH[×]e×Nh][F×q;[
]lFH×PWiX;eP[iYlPkiHYi×Xl[[H[×hHD][ikhlHhH[´
F;k× FH× ;kZ]iMHhPiDOH× �"•ÊD][DH[kh;kPH
NHFlhH[FH× FH× Y;;kikH× •´„× ZY[× W;;h
Æ�r;hk;PhH× eHhP]FHÇ× |lDklHHhFH× kliiH[
€‡•eeZ×H[×•‡•eeZ×Æ�PN¹×€Ç¹

�Hk× iPZeHYH× CHqP[FP[N´× F;k× NHFlhH[FH× FH× Y;;kikH× •´„× ZPYW]H[× W;;h× Æ�r;hk;Ph× eHhP]FHÇ´× FH× ;kZ]iMHhPiDOH
�"•ÊD][DH[kh;kPHi×D][kP[l×kliiH[×€‡•×H[×•‡•×eeZ×iDO ]ZZHYFH´×H[×F;k×iP[Fi×€ˆ„•×FH×�"•ÊD][DH[kh;kPH
[;;h×ƒ••×eeZ×Pi×NHikHNH[´×w]l×FH×;Y;hZCHYYH[×CPW×PHFHhHH[×Z]HkH[×F]H[×hP[XHYH[¹×
HwH×i[HYYH×k]H[;ZH
N;;k× NHe;;hF× ZHk× HH[× NY]C;YH× kHZeHh;kllh× ikPWNP[N´×FPH× HDOkHh× rHY× HH[× [;kllhYPWXH× D]Ze][H[k× OHHMk¹

HwH× [;kllhYPWXH× D]Ze][H[k× q;[× FH× kHZeHh;kllhikPWNP[N× Pi× NHhHY;kHHhF× ;;[× FH× rHhHYFrPWFH× ]er;hZP[N
iP[Fi×FH×;;[q;[N×q;[×OHk×�]Y]DHH[´×€€¹•••×W;;h×NHYHFH[´×H[×iP[Fi×OHk×HP[FH×q;[×¼FH×XYHP[H×PWikPWF¼´×FPH×YPHe
q;[×€ƒ‚•×k]k×€‡„•¹×�[×][FHhik;;[FH´×NHiDOhHqH[×P[×••€ˆ´×r]hFk×H¹H¹;¹×[;FHh×CHiDO]lrF¹

�.�O�L�P�D�D�W�Y�H�U�D�Q�G�H�U�L�Q�J

�[× FH× e;NP[;½i× ¼NH]Y]NPH¼× ik;;k× CHiDOhHqH[´× F;k× 6P[kHhirPWX× iP[Fi× FH× Ø q]]h[;ZHYPWX× P[× HH[
r;hZ×XYPZ;;k×OHHMk×NHYHNH[¹×
Pk×Xr;Z×kH[×FHYH×F]]h×FH×NH]Nh;{iDOH×YPNNP[N´×][i×NHCPHF×iDO]]M×PZZHhi
q;[× HH[× YPNNP[N× ]e× FH× ´× Z;;h
q]]h;Y×]]X×F]]h×HH[×q]YYHFPN×;[FHhH×D][{Nlh;kPH×q;[×Y;[F×H[×wHH´×wHHikh]ZP[NH[×H[×;kZ]iMHHh¹Ø

/hP;i× eHhP]FH

ChHHFkH× q;[× FH× OlPFPNH× .;O;h;× [;;h× FH× OlPFPNH× ZHHh×[]]hFHYPWXH× ChHHFkH

:]NH[;;ZFH× ¼XYPZ;;kiDHekPDP¼× NHChlPXH[× wHHh× iHYHDkPHM× P[D]ZeYHkH× ]M× NH{YkHhFH× NH]Y]NPiDOH× XH[[Pi× H[
F;k;× ]Z× FH× OlPFPNH× XYPZ;;kqHh;[FHhP[N× kH× ][kXH[[H[×]M× C;N;kHYYPiHhH[¹× �h× r]hFk× F;[× NHrHwH[× ]e× FH
XYPZ;;kqHh;[FHhP[NH[´×FPH×P[×OHk×qHhhH×NH]Y]NPiDOH×qHhYHFH[×OHCCH[×eY;;ki×NHq][FH[´×]M×FH×ZHHh×hHDH[kH
X]lFH× H[× r;hZH× XYPZ;;keHhP]FHi× NHFlhH[FH× FH× Y;;kikH× HHlrH[¹× �HZ;XiO;YqH× r]hFk× qHhNHkH[´× F;k
XYPZ;kH[× P[× OHk× NH]Y]NPiDOH× qHhYHFH[× i;ZH[OP[NH[× ZHk× HH[× ;[FHhH× ;kZ]iMHhPiDOH× i;ZH[ikHYYP[N× F;[
kHNH[r]]hFPN×H[×ZHk×eY;;kkHXk][PHX´×r;;hF]]h×FH×qHhFHYP[N×q;[×Y;[F×H[×wHH´×qHhO]lFP[N×kliiH[×FPHewHH
H[× ][FPHeH× wHH× H[× FH× ]DH;;[ikh]ZP[NH[× OHHY× qHHY× qHhiDOPYFH[× q;[× FH× OlPFPNH¹× 
]qH[FPH[× qHh]]hw;;XkH
eY;;kkHXk][PHX× Y;[NH× iDOHlhH[× P[× FH× ;;hFX]hik´× r;;hY;[Ni× NHFlhH[FH× FlPwH[FH[× W;hH[× Y;q;× lPkikh]]ZFH¹
�HCHlhkH[PiiH[× qHHY× Ø D;k;ikh]M;YHh× q;[× ]Zq;[N× F;[× FH× qlYX;;[lPkC;hikP[NH[× q;[× kHNH[r]]hFPN¹× "]X
qHNHk;kPH´×FPH×PZZHhi×�"•×]e[HHZk´×q;hPHHhFH×H[]hZ×kliiH[×FH×NH]Y]NPiDOH×eHhP]FHi¹×
H×;;hFH×r;i×OHHY
;[FHhi× NH]hN;[PiHHhF× F;[× [l´× H[× ]e× OHk× NH]Y]NPiDO× qHhYHFH[× rPWwH[× ]Z× FH× OlPFPNH× XYPZ;;kiPkl;kPH× kH
qHhXY;hH[×Pi×;eeHYi×ZHk×eHhH[×qHhNHYPWXH[¹Ø
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


HwH× |lDkl;kPHi´×P[×OHk×CPWw][FHh×FH×k]H[;ZHi´×qHhYPHeH[×P[×HH[×NH]Y]NPiDO×NHwPH[×wHHh×X]hk×kPWFiCHikHX¹
.P[Fi× €‡••× Æ;;[q;[N× q;[× FH× P[FlikhPKYH× hHq]YlkPHÇ× Pi× FH× �"•ÊD][DH[kh;kPH× [;;h× Z]ZH[kHHY× ][NHqHHh
ƒ••eeZ× NHikHNH[¹× �PHhCPW× Z]Hk× r]hFH[× qHhZHYF´× F;k× e;i× iP[Fi× €ˆ„‡× FH× �"•ÊD][DH[kh;kPHi× P[× FH
;kZ]iMHHh× FPhHDk× r]hFH[× NHZHkH[´× FH× ehHÊ€ˆ„‡× r;;hFHi× wPW[× NHC;iHHhF× ]e× PWiX;eP[iYlPkiHYi¹× �H[
FHhNHYPWXH×i[HYYH×ikPWNP[N×q;[× �"•ÊD][DH[kh;kPH×[;;h×hlPZ×ƒ••eeZ×OHHMk×NHH[×ehHDHFH[k×P[×FH×ÑhHDH[kHÒ
NH]Y]NPiDOH×NHiDOPHFH[Pi×H[×OHk×Pi×wHHh×;;[[HZHYPWX×F;k×FH×ÑHskh;Ò×€••eeZ×�"•ÊD][DH[kh;kPH×qHh]]hw;;Xk
Pi×F]]h×ZH[iHYPWX×k]HF]H[×Æ;[kh]e]NHH[Ç¹×"[FHhw]HX×;;[×Pi]k]eH[h;kP]i×OHHMk×P[FHhF;;F×;;[NHk]][F´×F;k
FH× qHhO]]NFH× �"•ÊD][DH[kh;kPHØ × FHHYi× q;[× M]iiPHYH× Ch;[Fik]xH[× ;MX]ZikPN× Pi¹× �YYHH[× ;Y× FHwH× CHqP[FP[N
w]l× ][i× Z]HkH[× r;;hiDOlrH[× q]]h× HH[× Z]NHYPWXH× qHhik]hP[N× q;[× FH× �"•ÊC;Y;[i× H[× FH× HqH[klHYH
ÆXYPZ;;kÇD][iHglH[kPHi¹×�Hk×Pi×[;ZHYPWX×wHXHh×F;k×Hh×HH[×qHhC;[F×CHik;;k×kliiH[×�"•ÊD][DH[kh;kPH×ÆH[×F;k
q;[× ;[FHhH× Ch]HPX;iN;iiH[× w];Yi× ��ƒÇ× H[× NHZPFFHYFH×XYPZ;;kkHZeHh;kllh´× r;[k× q;hP;kPHi× P[× �"•Ê
D][DH[kh;kPHi×w][FHh×F;;h;;[×NHe;;hF×N;;[FH×q;hP;kPHi×P[×kHZeHh;kllh×wPW[×]e×hHYHq;[kH×kPWFiDO;YH[×[PHk
r;;hNH[]ZH[¹

�h;{HXH[× ÆCPWq¹× �PN¹× •Ç× P[× k;YY]wH
rHkH[iDO;eeHYPWXH× elCYPD;kPHi
k][H[× ;;[× F;k× FH
kHZeHh;kllhqHh;[FHhP[N× H[
�"•ÊD][DH[kh;kPHqHh;[FHhP[N
HYX;;h× q]YNH[× Æ]¹;¹× wllhik]M× H[
r;kHhik]M× Pi]k]eH[h;kP]Ôi× P[
PWiX;eÊ× H[× FPHewHHiHFPZH[k
Z][ikHhi× Z;XH[× HH[× N]HFH
CH[;FHhP[N× q;[× FH
kHZeHh;kllhNHiDOPHFH[Pi
Z]NHYPWXÇ¹× �;;h× r;k× Pi× [l× OHk
]]hw;XHYPWX×qHhC;[Fº

 PHk× kH[× ][hHDOkH× r]hFk× rHY
CHrHHhF´×F;k×FH×kHZeHh;kllhqHh;[FHhP[N×;YkPWF×;;[×FH×�"•×D][DH[kh;kPHqHh;[FHhP[N× ¹×�]HrHY
FH× kPWF[;lrXHlhPNOHPF× q;[× FH× hHD][ikhlDkPHi× lPk× OHk× NH]Y]NPiDOH× qHhYHFH[× CHeHhXk× Pi´× CHik;;k× P[
rHkH[iDO;eeHYPWXH× XhP[NH[× P[ZPFFHYi× [;NH[]HN× D][iH[ili× F;k× kHZeHh;kllh× YHPFH[F× Pi× NHrHHik¹× �[× OHk
k;ZHYPWXH×¼hHDH[kH¼×qHhYHFH[×q]hZFH[×[;kllhYPWXH×NHCHlhkH[PiiH[´×w];Yi×]¹;¹×eHhP]FPHXH×qHh;[FHhP[NH[×P[×FH
C;;[× q;[× FH× ;;hFH× H[× ;DkPqPkHPk× q;[× FH× w][´× FH× ÑkhPNNHhÒ× q]]h× X]hkik][FPNH× kHZeHh;kllhqHh;[FHhP[NH[¹
6;[[HHh×OHk×]e×;;hFH×][kq;[NH[× ikh;YP[Ni[PqH;l×q;[× FH×w][× ikHHN´×YHPFFH×FPk×k]k×HH[×P[×HHhikH×P[ik;[kPH
XYHP[H× kHZeHh;kllhikPWNP[N´× FPH× F;;h[;× qHhikHhXk× rHhF× F]]h× ][FHh× ZHHh× HH[× ikPWNP[N× q;[× O]HqHHYOHFH[
][ki[;eeH[F× Ch]HPX;iN;i× lPk× ]eNHr;hZF× ]DH;;[r;kHhÊ× H[× C]FHZ× Æ�"•× H[× ��ƒÇ× H[× lPk× h]kkH[FH
qHNHk;kPHhHikH[×Æ��ƒ×H[×�"•Ç×][FHh×wPDO×kHhlNkhHXXH[F×eHhZ;Mh]ik¹× 
HwH×P[kHh;DkPH×r]hFk×HH[×Ñe]iPkPHqH
kHhlNX]eeHYP[NÒ×NH[]HZF¾×FH×P[×HHhikH×P[ik;[kPH×XYHP[H×kHZeHh;kllhqHh;[FHhP[NH[×rHhFH[×k]k×FH×r;hZH
P[kHhNY;DP;YH[× w];Yi× rH× FPH× XH[[H[× lPk× FH× ¹× 
Pk× HxHDk× r;i× iPN[P{D;[k× Nh]kHh× ]e
OHk×[]]hFHYPWX×O;YMh][F×F]]h×FH×Nh]kHhH×Y;[FZ;ii;×F;[×]e×OHk×wlPFHYPWX×O;YMh][F¹

q]]h;MNP[N

NH]Y]NPiDOH×NHiDOPHFH[Pi



�.�O�L�P�D�D�W�Y�H�U�D�Q�G�H�U�L�Q�J�������0�H�H�U���Z�H�W�H�Q

€ƒ†

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e


H× iPkl;kPH× Pi× [l× kHNH[]qHhNHikHYF³× 
H× ÑHskh;Ò× ;[kh]e]NH[H× Ch]HPX;iN;iiH[× q]hZH[× FH× khPNNHh× q]]h× HH[
HHhik×XYHP[H×kHZeHh;kllhikPWNP[N´×FPH×F;[×F]]h×e]iPkPHqH×kHhlNX]eeHYP[NH[´×w];Yi×OPHhC]qH[×CHiDOhHqH[´×k]k
qHhFHhH× kHZeHh;kllhikPWNP[N× wlYYH[Ø × YHPFH[× k]kF;k× HH[× q]YNH[FH× �"•ÊlPkrPiiHYP[NiC;Y;[i× Pi× CHhHPXk¹
5Hh;[FHhH[FH×;kZ]iMHhPiDOH×�"•×ÆH[× ��ƒÇÊD][DH[kh;kPHi×Xl[[H[×Fli×w]rHY× ]]hw;;X× ;Yi×NHq]YN×wPW[×q;[
XYPZ;;kqHh;[FHhP[N¹Ø

�]ZH[kHHY×Pi×FH× �"•ÊD][DH[kh;kPH× ;;[wPH[YPWX×O]NHh×F;[×P[×OHk×ÑhHDH[kHÒ×NH]Y]NPiDO×qHhYHFH[×Æ�PN¹×€Ç¹×�[
OHk×ehHÊP[FlikhPKYH×kPWFeHhX×q;[×OHk×�r;hk;Ph×r;i×kHZeHh;kllh×FH×]]hw;;X×q]]h×FH×qHh;[FHhP[N×q;[× �"•Ê
D][DH[kh;kPH´×Z;;h× iP[Fi× ;;[q;[N×q;[×OHk×P[FlikhPKYH×kPWFeHhX×Pi×FH×;[]Z;YH× �"•ÊD][DH[kh;kPH×ZP[ikH[i
kH[× FHYH× FH× ]]hw;;X× q]]h× kHZeHh;kllhqHh;[FHhP[N¹× 
HwH× kHZeHh;kllhqHh;[FHhP[N× X]Zk× C]qH[]e× FH
[;kllhYPWXH× kHZeHh;kllhqHh;[FHhP[N¹× 
H× Y;;kikH× PWikPWF× F;kHHhk× PZZHhi× q;[× ÑiYHDOkiÒ× €€¹•••× W;;h× NHYHFH[
ÆHP[FH× �][NH× 
ht;iÇ´× Z;;h× CHY;[NhPWXHh× Pi× FH× CPWFh;NH× q;[× FH× [;kllhYPWXH× ]er;hZP[N× iP[Fi× FH× Y;;kikH
ÑXYHP[H×PWikPWFÒ×kliiH[×€ƒ‚•×H[×€‡„•×Æi;ZH[q;YYH[F×ZHk×HH[×eHhP]FH×q;[×Y;NH×w][[H;DkPqPkHPkÇ¹×�Hk×HP[FH×q;[
FHwH× ÑXYHP[H× PWikPWFÒ× q;Yk× ZP[× ]M× ZHHh× i;ZH[× ZHk× FH× ;;[q;[N× q;[× iPN[P{D;[kH× ;[kh]e]NH[H× �"•× lPkik]]k
Æ�PN¹×„Ç´×Z;;h×OHk×Pi×]]X×;;[[HZHYPWX×F;k×FH×�;hFH×iP[Fi×€‡„•×P[×HH[×M;iH×q;[×[;kllhYPWXH×XYPZ;;k]er;hZP[N
qHhXHHhk¹Ø

�]H× Nh]]k× Pi× [l× OHk× HxHDk× q;[× FH× ;[kh]e]NH[H× Ch]HPX;iN;iiH[× P[× qHhO]lFP[N× k]k× XYPZ;;kqHh;[FHhP[N
qHh]]hw;;Xk× F]]h× [;kllhYPWXH× eh]DHiiH[º× �]H× HxHDkPHM× X;[× ZH[× CPWiklhH[× F]]h× OHk× [HZH[× q;[
ÑXYPZ;;kZ;;khHNHYH[Òº×�Hk×�*��×O]lFk×P[×FH×eh]WHDkPHi×NHH[×hHXH[P[N×ZHk×FH×[;kllhYPWXH×CPWFh;NHi×H[×YPWXk
F;;hF]]h×FH×ZH[iHYPWXH×CPWFh;NH×;;[×FH×XYPZ;;kNHq]HYPNOHPF×q]]h×�"•ÊD][DH[kh;kPH×kH×]qHhiDO;kkH[¹Ø

�H[× iPZeHY× hHXH[q]]hCHHYF× X;[
C]qH[ik;;[FH× qHhOHYFHhH[¹× 6;[[HHh
rH× ;;[[HZH[× F;k× HH[× �"•Ê
D][DH[kh;kPH× q;[× ‚••eeZ× Æ�PN¹× €Ç× ;Yi
HH[× [;kllhYPWX× Z;sPZlZ× Pi× kH
CHiDO]lrH[´× F;[× Pi× iP[Fi× €ˆ€•× FH
�"•ÊD][DH[kh;kPH×ÑO]NHh×F;[×[;kllhYPWXÒ
Æè‚••eeZ´×�PN¹×‚Ç¹×Ø


H× NHZPFFHYFH×
kHZeHh;kllhikPWNP[N× kliiH[× CHNP[× €‡„•
ÆHP[FH× q;[× FH× ÑXYHP[H× PWikPWFÒÇ× H[× €ˆ€•
CHFh;;Nk× ][NHqHHh× •´ƒØ��×
Æ�PN¹×ƒÇ¹Ø

[;kllhYPWXH

eHh× HHlr

.P[Fi×€ˆ€•×CHFh;;Nk×FH×kHZeHh;kllh×ikPWNP[N×][NHqHHh×€´•×��× ´×r;;hq;[×Fli×Z]NHYPWX×•´ƒ×��×Æë‚„îÇ
kH[× NHq]YNH× q;[× [;kllhYPWXH× M;Dk]hH[× H[× •´‡×��× kH[× NHq]YNH× q;[× FH× ;[]Z;;Y× O]NH× �"•ÊD][DH[kh;kPH×H[
F;;hZHH×NHhHY;kHHhFH×e]iPkPHqH×kHhlNX]eeHYP[NH[¹

eHh×HHlr
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H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�H[× PHki× ;[FHh× hHXH[q]]hCHHYF³×  ;× FH
krHHFH× rHhHYF]]hY]N´× h][F× €ˆ„•´× CHN][
HH[× wHHh× ikHhXH× k]H[;ZH× q;[× NY]C;YH
�"•× lPkik]]k× Æ�PN¹× „Ç¹× �Hk× YPWXk× F;[× ]]X
hHFHYPWX× ]Z× FH× F]]h× ZH[iHYPWX× k]HF]H[
qHh]]hw;;XkH´×hHYHq;[kH×�"•ÊD][DH[kh;kPH
ikPWNP[N× e;i× P[× €ˆ„•× ÆCPW× ‚€•eeZ× �"•´
�PN¹‚Ç× kH× qHh][FHhikHYYH[¹× �[× FPk× NHq;Y
CHFh;;Nk× FH× × kHZeHh;kllh
ikPWNP[N× •´†×��× × Æ�PN¹× ƒ´× eHhP]FH
€‡„•×É×€ˆ„•Ç×H[×Pi×FH×kHZeHh;kllhikPWNP[N
q;[× •´ˆ× ��× iP[Fi× €ˆ„•× ÆZHk× [;ZH× iP[Fi
€ˆ†•Ç×q]]h× ][NHqHHh×„•î×k]H×kH× iDOhPWqH[
;;[×ZH[iHYPWX×k]HF]H[¹×:];Yi×rH×OPHh×wPH[
X;[× XYPZ;;kik;kPikPHX× F]]h
Æ[PHkÊÇXYPZ;;krHkH[iDO;eeHhi× ]e× qHYHhYHP
rPWwH[×r]hFH[×CHFhHqH[¹Ø

[;kllhYPWXH
eHh HHlr


]qH[ik;;[F× DPWMHhrHhX× Pi× NHC;iHHhF× ]e
;YYHhYHP× CH[;FHhP[NH[¹× 
H× rHhXHYPWXOHPF× Pi
qHHY× NHD]ZeYPDHHhFHh¹× �h× wPW[
][wHXHhOHFH[× P[× kHZeHh;kllhZHkP[NH[´
r;;hq;[× Y]D;kPHi× H[× ZHkO]FHi× ][FHhYP[N
qHhiDOPYYH[¹× 
H× kHhlNX]eeHYP[NH[× kliiH[
XYPZ;;kqHh;[FHhP[N× H[× ]¹;¹× PWiCHFHXXP[N´
r]YXH[CHFHXXP[N´× r;kHhF;ZeÊ
D][DH[kh;kPH´× ]DH;;[Ê× H[× YlDOkikh]ZH[´
qHNHk;kPH×H[×Ch]HPX;iN;iiH[×wPW[×HskhHHZ
Z]HPYPWX× kH× Z]FHYYHhH[× H[× FHHYi
][CHXH[F¹×
]qH[FPH[×wPW[×]¹;¹×qlYX;[PiZH´
YlDOkqHhqlPYP[N´× qHhikHFHYPWXP[N´
]DH;;[ikh]ZP[NH[´× h]k;kPH× H[× C;;[× q;[
FH×;;hFH×q;[×P[qY]HF×]e×OHk×rHHh´×H[×Fli
]e× kHZeHh;kllhZHkP[NH[× NHFlhH[FH× HH[× kPWFiP[kHhq;Y×q;[× H[XHYH× W;hH[¹× �H[× X;[× wPDO× ;Mqh;NH[× rHYX
kPWFiP[kHhq;Y× q]YF]H[FH× Y;[N× Pi× ]Z× ik;kPikPiDO× hHYHq;[kH× XYPZ;;kkhH[Fi× ;M× kH× YHPFH[¹× �YPZ;;kiDHekPDP
NHChlPXH[× Nh;{HXH[´× FPH× w]lFH[× ;;[k][H[× F;k× FH× �*��× iDH[;hP]Ôi× XYPZ;;k]er;hZP[N× kH[× NHq]YNH× q;[
qHhO]]NFH×�"•ÊD][DH[kh;kPH×]qHhiDO;kkH[¹× �PNllh×…×YPWXk×OHk×kHNH[FHHY×kH×CHrPWwH[³× :HYMi×FH×qHh]lFHhFH
ÆºÇ×€ˆˆ•×�*��×Z]FHYYH[×YPWXH[×w]×iYHDOk×[]N×[PHk¹×/H×rHP[PN×kPWF×Pi×qHhikhHXH[×]Z×HH[×€••î×;DDlh;kH×hHY;kPH
kliiH[×NHZHkH[×Ch]HPX;iN;iÊD][DH[kh;kPHi×H[×kHZeHh;klhH[×q;ik×kH×ikHYYH[¾×XYPZ;;kiDO]ZZHYP[NH[×ZHk
HH[× DtDYli× q;[× H[XHYH× kPH[k;YYH[× W;hH[× wPW[× rHYCHXH[F× lPk× FH× NHiDOPHFH[Pi¹× �h× Pi× HhN× qHHY× ]qHh
XYPZ;;kqHh;[FHhP[N× NHelCYPDHHhF× H[× ;MO;[XHYPWX× q;[×OHk× ik;[Fel[k× F;k× ZH[× P[[HHZk× X;[× ZH[× FH
P[M]hZ;kPH×[;;h×CHO]HMkH×{YkHhH[¹×�HPk×CYPWMk×F;k×FH×NHZPFFHYFH×NY]C;YH×kHZeHh;kllh×k]H[HHZk´×w]×]]X×FH
;kZ]iMHhPiDOH×�"•ÊD][DH[kh;kPH´×ZHk×HH[×i[HYOHPF×FPH×[PHk×F]]h×;YYHH[×[;kllhYPWXH×eh]DHiiH[×X;[×r]hFH[
qHhXY;;hF¹Ø



�.�O�L�P�D�D�W�Y�H�U�D�Q�G�H�U�L�Q�J�������0�H�H�U���Z�H�W�H�Q

€ƒˆ

H×][kik;;[iNHiDOPHFH[Pi×q;[×OHk×6P[kHhirPWXiH×Y;[FiDO;e

�PN¹…¹× 
H× ][FHhYPNNH[FH´× wr;hkH× YPW[H[
wPW[× FH× eh]WHDkPHi× q;[× �*��
kHZeHh;kllhiDH[;hP]½iØ lPk× €ˆˆ•´× ZHk
F;;h]qHhOHH[× ÆP[× NhPWikP[kH[Ç× FH
ZHkP[NH[×q;[×kHZeHh;kllh×q;[;M×€‡…•
k]k×[l¹× �[×OHk×X;FHh×Pi×FlPFHYPWX×kH×wPH[
O]H× FH× NHZHkH[× kHZeHh;kllh× ZHk
[;NH[]HN× FHwHYMFH× i[HYOHPF× ikPWNk× ;Yi
;;[NHNHqH[Ø P[× OHk× �*��Êh;ee]hk× q;[
€ˆˆ•¹×Ä
h][[H[³×�*��×H[×� ��••Å

.;ZH[q;kkH[F³× 
H× ZH[i× X;[
F]]h× hHFlDkPH× q;[× �"•× lPkik]]k
iYHDOki× P[× CHeHhXkH× Z;kH× FH
NHeh]WHDkHHhFH
XYPZ;;k]er;hZP[N× CPWiklhH[¹× 
H× OlPFPNH× ]er;hZP[N× YPWXk× FHHYi× HH[× [;kllhYPWX× ]]hw;;X× kH× OHCCH[× H[× FH
hHHFi×;;[rHwPNH×qHhO]NP[N×q;[×;kZ]iMHhPiDOH×�"•ÊD][DH[kh;kPH×w;Y´×ZPFFHYi×e]iPkPHqH×kHhlNX]eeHYP[NH[´
[]N× FHDH[[P;× Y;[N× XYPZ;;kqHh;[FHhP[N× CHT[qY]HFH[× k]kF;k× HH[× [PHlrH× C;Y;[i× Pi× NHq][FH[¹× �]HrHY× FH
�*��× FH× h]Y× q;[× ZH[i× ZHk× CHkhHXXP[N× k]k× XYPZ;;kqHh;[FHhP[N× Z]NHYPWX× ]qHhiDO;k´× MHPk× Pi× F;k× OHk× XYPZ;;k
qHh;[FHhk¹×
H×�*��×kHZeHh;kllheh]WHDkPHi×wPW[×HH[×N]HFH×CH[;FHhP[N×q;[×FH×]er;hZP[N×kH[×NHq]YNH×q;[
OHk×k]k;;Y×;;[×ZH[iHYPWXH×H[×[;kllhYPWXH×CPWFh;NHi¹

"e× HH[× Z;kPNH[F× kHZeHh;kllh× HxHDk× kH[× NHq]YNH× q;[× OHk× e;iiHhH[× q;[× OHk× Z;sPZlZ× q;[× OHk× OlPFPNH
P[kHhNY;DP;;Y× Z]HkH[× rH× Z;;h× [PHk× O]eH[¹× �Hk× X]ZH[×H[× N;;[× q;[× PWikPWFH[× ieHHYk× wPDO× ;M× ]qHh× eHhP]FHi
q;[×kPH[FlPwH[FH[×W;hH[¹×�Hk×Pi×[PHk×hH;YPikPiDO×kH×hHXH[H[×]e×HH[×q]YNH[FH×PWikPWF×kHh×D]ZeH[i;kPH×q;[×FH
k]HX]ZikPNH×]er;hZP[N¹Ø

�Hk×CHeHhXH[×q;[×OHk×qHhChlPX×q;[×M]iiPHYH×Nh][Fik]xH[×Pi×w][FHh×ZHHh×wHHh×qHhik;[FPN´×Z;;h×OHk×HxHDk
]e×XYPZ;;kqHh;[FHhP[N×Pi×Z]NHYPWX×CHeHhXkHh×F;[×rH×w]lFH[×rPYYH[¹×
H×hHY;kPHqH×Nh]]kkH×q;[×FH×[;kllhYPWXH
D]Ze][H[k× q;[× FH× XYPZ;;kqHh;[FHhP[N× q;Yk× [PHk× N]HF×P[× kH× iDO;kkH[´× Z;;h× FPH× [;kllhYPWXH× D]Ze][H[k× Pi
wHXHh×;;[rHwPN¹Ø"ZF;k×XYPZ;;k]er;hZP[N×][qHhZPWFHYPWX×[]N×FHDH[[P;×Y;[N×w;Y×F]]hN;;[´×wlYYH[×rH×][i
i]rPHi]×Z]HkH[×r;eH[H[×kHNH[×FH×NHq]YNH[×F;;hq;[¹Ø


