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$FNQR ZOHGJHP HQWV

×�;[×6;XH´×�]he]h;kH×
PhHDk]h×]M×�FlYki×�]liP[N×;[F ×�H;YkO´×/Olhh]DX×�]l[DPY�FPk]h³Ø

�HhP×�hZikh][N´×�FlYk×.]DP;Y×�;hH×.kh;kHNt×�;[;NHh´×/Olhh]DX×�]l[DPY
�Hi×
PYYP[NO;Z´×�iiPik;[k×
PhHDk]h×]M×�FlYk×.]DP;Y×�;hH×;[F×�]ZZl[Pkt×
HqHY]eZH[k´×/Olhh]DX×�]l[DPY
-]ZP×
]iH´×�H;F×]M×*hPZ;ht×�;hH´× �.×/Olhh]DX×���
-;OlY×�O;lFO;hP´×
Helkt×�YYP;[DH×
PhHDk]h´× �.×/Olhh]DX×���
�hPikP[;×�;DXi][´×�OPHM×�sHDlkPqH´×/Olhh]DX×�]l[DPY×M]h×5]Yl[k;ht×.HhqPDHi
�;hZHY×�PDOH;Yi´×�iiPik;[k×
PhHDk]h×Ê×/Olhh]DX×�H;YkO×;[F×.]DP;Y×�;hH×*Y;DHF×
;iHF×�ZeYHZH[k;kP][´× �� �/¿/
�Ø
�ZZ;×.;[M]hF´×.kh;kHNPD×�H;F×Ê×�H;YkOD;hH×*lCYPD×�H;YkO´×/Olhh]DX×�]l[DPY
�OhPik]eOHh×.ZPkO´×�.�×*h]WHDk×�;[;NHh´×/Olhh]DX×�]l[DPY
 ;k;YPH×.ZPkO´×.kh;kHNPD×�H;F×Ê×�]ZZl[Pkt×
HqHY]eZH[k´×/Olhh]DX×�]l[DPY
�;hX×/HCCi´×/Olhh]DX×�YYP;[DH×
PhHDk]h´× �.×/Olhh]DX×���
�;[×6;XH´×�]he]h;kH×
PhHDk]h×]M×�FlYki´×�]liP[N×;[F ×�H;YkO´×/Olhh]DX×�]l[DPY

�O;ekHh×�lkO]hi³

�HOP[FH×�FH[PWP´×�H;F×]M×/Olhh]DX×*� ×�[kHNh;kP][´× �.×/Olhh]DX×���
�;hFP[FHh×
O;Zh;´×*lCYPD×�H;YkO×�[M]hZ;kP][×�[;Ytik´×/Olhh]DX×�]l[DPY
�]×
h];FCH[k´×
PhHDk]h×]M×*lCYPD×�H;YkO´×/Olhh]DX×�]l[DPY
�[NHY;×�Y;hXH´×�.�×*h]qPFHh×.HhqPDHi×�;[;NHh´×/Olhh]DX×�]l[DPY
�HYYt×�Y;hXH´×*lCYPD×�H;YkO×�[M]hZ;kP][×�[;Ytik´×/Olhh]DX×�]l[DPY
-t;[×�;hZHh´×�]liP[N×.kh;kHNt×�;[;NHh´×/Olhh]DX×�]l [DPY
*OPY×�hHN]ht́ ×.H[P]h×*lCYPD×�H;YkO×*h]Nh;ZZH×�;[;NHh×Ê×�H;YkO×�[kHYYPNH[DH´×/Olhh]DX×�]l[DPY
�PZ×�;ZHi´×�OPHM×"eHh;kP[N×"yDHh´×�H;YkOr;kDO×/Olhh]DX
�PXH×�][Hi´×.kh;kHNPD×�H;F×Ê×�]he]h;kH×�P[;[DH´×/Olhh]DX×�]l[DPY
�;kkOHr×�;DF][;YF´×/h;[iM]hZ;kP][×�H;F´× �.×/Olhh]D X×���
�rHYP[;×.]hCW;[´×�iiPik;[k×
PhHDk]h×]M×�]liP[N´×/Ol hh]DX×�]l[DPY

�FFPkP][;Y×�][khPClk]hi³
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

,QWU RGXFWLRQ

/OPi× × ikh;kHNt× iHki× ]lk× ;× D]YYHDkPqH
eY;[× k]× kh;[iM]hZ´× PZeh]qH× ;[F× P[kHNh;kH× OH;YkO´× D;hH× ;[F
kOPhF×iHDk]h×iHhqPDHi×;PZHF×;k×kOH×C]h]lNOÔi×;FlYki×;[F×]YFHh
eH]eYH×k]×PZeh]qH×kOHPh×rHYYCHP[N¹

�;iH× M]h× �lhkOHh× �O;[NH

/OPi× ikh;kHNt× O;i× CHH[× FHqHY]eHF× ;[F× ;NhHHF× Ct× kOH
/Olhh]DX× �[kHNh;kHF× �;hH× �YYP;[DH× Æ/���Ç× ;[F× Pki× e;hk[Hh
]hN;[Pi;kP][i¹×*;hk[Hhi× ;Dh]ii× /Olhh]DX× O;qH× ;× Y][N × OPik]ht
]M× r]hXP[N× k]NHkOHh× k]× ;NhHH× ;[F× FHYPqHh× iO;hHF× ]lkD]ZHi¹
/OH× ;eeh];DO× k;XH[× O;i× CHH[× P[DYliPqH´× ChP[NP[N× k]NHkOHh
D]ZZPiiP][Hhi´× eh]qPFHhi× ;[F× D]YYH;NlHi× Mh]Z× /Olhh]DX
�]l[DPY´×kOH× �.´×kOPhF¿q]Yl[k;ht×iHDk]h×;[F×�H;YkOr;kDO¹×Ø�k
;Yi]× hH|HDki× ][ÊN]P[N× D]ZehHOH[iPqH× H[N;NHZH[k× rPkO
hHiPFH[ki× P[DYlFP[N× D]ÊFHiPN[× ;[F× D]Êeh]FlDkP][
;eeh];DOHi¹

�[×Y;kH×••€ˆ´×M]YY]rP[N×;×hHqPHr×]M×Y]D;Y×;hh;[NHZH[ki´×e;hk[Hhi×;NhHHF×k]×ikhH[NkOH[´×MlhkOHh×HZCHF×;[F×;DDHYHh;kH×D]YY;C]h;kPqH
;hh;[NHZH[ki×Ct×Hik;CYPiOP[N×kOH×/Olhh]DX×�[kHNh;kHF×�;hH×�YYP;[DH¹×/���×Pi×kOH×OPNOHik×ikh;kHNPD×YHqHY×]yDHh×][Yt×e;hk[HhiOPe
hHie][iPCYH×M]h×OH;YkO´×D;hH´×O]liP[N×;[F×kOPhF×iHDk]h×iHhqPDH×ikh;kHNPD×kh;[iM]hZ;kP][×;Dh]ii×kOH×C]h]lNO×P[DYlFP[N×FHqHY]eP[N
;[F×]qHhiHHP[N×kOH×FHeY]tZH[k×]M×kOH×
HkkHh×�;hH×�l[F¹

/OH×DlhhH[k×ZHZCHhiOPe×]M×/���×Pi×iO]r[×CHY]r¹



,QWU RGXF WL RQ

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�H;YkOPHh×M]h×�][NHh×P[DYlFP[N×ZH[k;Y×OH;YkO

lPYFP[N×.kh][N×;[F×�]OHiPqH×�]ZZl[PkPHi
*Hhi][×�HF×�H;YkO×;[F×�;hH
"ee]hkl[Pkt×M]h×�YY
�]liP[N×;[F×kOH×�[qPh][ZH[k
�]ZZl[Pkt×.;MHkt

��������������

6W UDW HJL F �& RQW H[ W

�h]Z×�ehPY×••••´×/Olhh]DX×rPYY×CH×][H×]M×M]lh× ×kO;k×iPk×l[FHh×kOH×�PF×;[F×.]lkO×�iiHs×�[kHNh;kHF×�;hH×.tikHZ×Æ�.�
��.Ç¹×/OH× �P[Ni× �l[F× O;i× hHD]N[PiHF× kO;k× †•î× ]M× OH;YkO× D;hH× P[kHNh;kP][× ;[F× kh;[iM]hZ;kP][× ]eHh;kHi× ;k× ;× NH]Nh;eOPD;Y× YHqHY
CHY]r× ��.× C]l[F;hPHi´× ;[F× kOH× [Hr× �.�× ��.× O;i× hHD]N [PiHF× kOH× XHt× ehP[DPeYH× ]M× ¾× kO;k× FHDPiP][× Z;XP[N× ][× kOH
eY;[[P[N×;[F×FHYPqHht×]M×OH;YkO×;[F×D;hH×iHhqPDHi×iO]lYF×CH×Z;FH×;k×kOH×Y]rHik×e]iiPCYH×NH]Nh;eOPD;Y×YHqHY¹

�YYP;[DH *Y;DHi

ilCiPFP;hPkt

�i× ilDO´× kOH× �.�× ��.× O;i× eh]e]iHF× Z;XP[N× kOH× M]lh× ×ilC× D]ZZPkkHHi× ]M× kOH× �PF× ;[F× .]lkO× �iiHs× �[kHNh;kHF
�]ZZPiiP][P[N×
];hF×rPkO×kOH×]ee]hkl[Pkt×k]×[HN]kP; kH×iPN[P{D;[k×FHYHN;kHF×FHDPiP][×Z;XP[N×;lkO]hPkt×;[F×hHi]lhDHi×C;iHF×][
;NhHHZH[k×]M×ikh;kHNPD×eY;[i×;k× YHqHY¹

�YYP;[DHi

�YYP;[DH¿*Y;DH×

/OPi×ikh;kHNt×M]hZi×e;hk×]M×;×ilPkH×]M×kOhHH×F]DlZH[ki×kO;k×FHiDhPCH×/Olhh]DXÔi× ;i×iO]r[×CHY]r*Y;DH×
;iHF×.kh;kHNt×

/OH×/Olhh]DX×�]P[k×�H;YkO×;[F×6HYYCHP[N×.kh;kHNt×••••Ê•••…×Pi×kOH×OPNOHik×YHqHY×ikh;kHNPD×F]DlZH[k×kO;k×FHiDhPCHi×]lh×D]YYHDkPqH
;ZCPkP][×k]×PZeh]qH×kOH×OH;YkO×;[F×rHYYCHP[N×]M×]lh×hHiPFH[ki¹×/OH×kOHZH×]M×kOH×ikh;kHNt×Pi× ×;[F×kOH
ikh;kHNt×iHki×]lk×OPNO×YHqHY×;DkP][i×k]×;FFhHii×OH;YkO×P[Hgl;YPkPHi×;Dh]ii×kOH×iPs×F]Z;P[i×]M³

�HqHYYP[N×kOH×*Y;tP[N×�PHYF

/OH× �]P[k× �H;YkO× ;[F× 6HYYCHP[N× .kh;kHNt× kOHhHM]hH× ;FFhHiiHi× kOH× rPFHh× FHkHhZP[;[ki× ]M× OH;YkO× P[DYlFP[N× HFlD;kP][´× HZeY]tZH[k´
DhPZH×;[F×D]ZZl[Pkt×i;MHkt́ ×;[F×O]liP[N´×;i×rHYY×;i×OH;YkOt×YPMHiktYHi×;[F×OH;YkO×;[F×D;hH¹×�k×D][DH[kh;kHi× ][×kOH×ÓrO;kÔ×;[F×kOH
ÓrOtÔ×;[F×e]P[ki×k]×;FFPkP][;Y×Z]hH×FHk;PYHF×;[F×k]ePD×ieHDP{D×ikh;kHNPHi×kO;k×FH;Y×rPkO×FHYPqHht×]M×P[FPqPFl;Y×]CWHDkPqHi×ÆkOH×ÓO]rÔÇ¹

/r]×XHt×;FFPkP][;Y×F]DlZH[ki×iPk×l[FHhkOH×�]P[k×�H;YkO×;[F×6HYYCHP[N×.kh;kHNt́ ×]M×rOPDO´×kOPi×Pi×][H¹

/OH× iHD][F× Pi× kOH×/Olhh]DX× 
hPNOkHh× �lklhHi× .kh;kHNt́ ×rOPDO× iHki× ]lk× ]lh× D]YYHDkPqH× eY;[i× k]× PZeh]qH× kOH×OH;YkO× ;[F× rHYYCHP[N× ]M
DOPYFhH[×;[F×t]l[N×eH]eYH×P[×kOH×C]h]lNO¹



, QW URGXF W LRQ

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

iHki× ]lk× ]lh× ;eeh];DO× k]× kh;[iM]hZP[N× D;hH× Mh]Z× hH;DkPqH× k]× eh];DkPqH× ;[F× ehHqH[k;kPqH× liP[N× *]elY;kP][× �H;YkO
�;[;NHZH[k×/HDO[PglHi×k]×FHYPqHh×PZeh]qHF×ehPZ;ht×ehHqH[kP][×;[F×kOH×FP;N[]iPi×;[F×Z;[;NHZH[k×]M×Y][N×kHhZ×D][FPkP][i
�O;ekHh× …×

FHk;PYi×]lh×eY;[i×k]×kh;[iM]hZ×D;hH×;k×O]ZH×P[DYlFP[N×kOH×[Hsk×eO;iH×]M×]lh×6HYYCHP[N×/H;Zi×Z]FHY¹�O;ekHh×‡×

FHiDhPCHi×]lh×eY;[i×k]×hHÊPZ;NP[H×O]r×rH×FHYPqHh×hHiPFH[kP;Y×;[F×P[kHhZHFP;kH×D;hH×kOh]lNO×]lh×eh]e]i;Yi×M]h×;[×Ñ�skh;×�;hH×*YliÒ
M;DPYPkt×;k×kOH×6OPkH;DhHi×iPkH×P[×/Olhh]DX¹
�O;ekHh×ˆ×

×FHiDhPCHi×O]r×rH×rPYY×ClPYF×;[×P[kHNh;kHF×OH;YkO×;[F×D;hH×D]ZZl[Pkt×r]hXM]hDH×;h]l[F×H;DO×*� ×k]×FHYPqHh×eh];DkPqH
O]YPikPD´×ikhH[NkOi×C;iHF×D;hH×k]×]lh×hHiPFH[ki´×Z;sPZPiP[N×kOH×]ee]hkl[PkPHi×]M×kOH×[Hr×�[kHNh;kHF×�HFPD;Y×�H[khHi¹
�O;ekHh×†

×FHk;PYi×]lh×eY;[i×k]×PZeh]qH×;DDHii×;[F×gl;YPkt×]M×�H[Hh;Y×*h;DkPDH×P[×kOH×D][kHsk×]M×kOH×[Hr×*hPZ;ht×�;hH× Hkr]hXi�O;ekHh×„

+RZ�W KL V�VW UDW HJ\ �L V�VW UXF W XUHG

eh]qPFHi× ;[×P[kh]FlDkP][×k]× /Olhh]DX×;[F× iHki× ]lk×kOH×OPNO×YHqHY×OH;YkO×[HHFi× ]M×]lh×hHiPFH[ki´× ]lh× ;ZCPkP]li×eY;DH
C;iHF×hHNH[Hh;kP][×eY;[i×;[F×]lh×D]YYHDkPqH×kh;[iM]hZ;kP][×W]lh[Ht×]qHh×kOH×e;ik×FHD;FH¹
�O;ekHh×€×

×FHiDhPCHi×kOH×D]YYHDkPqH×qPiP][´×;PZi´×ehP[DPeYHi×;[F×q;YlHi×kO;k×;YY×e;hk[Hhi×O;qH×iPN[HF×le×k]´×;[F×kO;k×l[FHheP[×]lh
r]hX¹×�k×;Yi]×FHiDhPCHi×kOH× ×;eeh];DO×][×rOPDOØ×kOH×[Hsk×eO;iH×]M×]lh×kh;[iM]hZ;kP][×W]lh[Ht×Pi×C;iHF¹
�O;ekHh×•

�lZ;[´×�H;h[P[N´×.tikHZi

FHiDhPCHi×]lh×]qHh;YY×[Hr×Z]FHY×]M×D;hH×][×rOPDO×kOPi×ikh;kHNt×Pi×C;iHF×;[F×O]r×kOH×hHieHDkPqH×HYHZH[ki×{k×k]NHkOHh¹�O;ekHh×‚Ø

l[e;DX×kOH×FHk;PY×CHOP[F×]lh×iPs×ikh;kHNPD×;DkP][i×k]×kh;[iM]hZ´×P[kHNh;kH×;[F×PZeh]qH×D;hH³�O;ekHhi×ƒ×k]×ˆØ

×ClPYFi×][×]lh×qPiP][×;[F×q;YlHi×k]×HseY;P[×O]r×rH×rPYY×Z;XH×kOHZ×hH;Y´×;[F×DhPkPD;YYt́ ×O]r×rH×rPYY×H[N;NH×kOH×kOPhF
iHDk]h×;[F×D]ZZl[PkPHi×;i×Hgl;Y×e;hk[Hhi×P[×]lh×ikhH[NkOi×;[F×;iiHk×C;iHF×;eeh];DO×Z]qP[N×M]hr;hF¹
�O;ekHh×ƒ

��������������

×FPiDliiHi×kOH×eh;DkPD;Y×FHYPqHht×H[;CYHhi×rH×hHglPhH×k]×Z;XH×kOPi× ikh;kHNt×;[×hH;YPkt×P[DYlFP[N×N]qHh[;[DH´×P[kHNh;kHF×ClFNHki´
P[kHNh;kHF×D]ZZPiiP][P[N´×Z;[;NHZH[k×;[F×FHqHY]eZH[ k×]M×kOH×Z;hXHk×;[F×O]r×rH×rPYY×Z][Pk]h×eHhM]hZ;[DH×;[F×gl;YPkt¹
�O;ekHh×€•



¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH
��������������
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&KDSWHU ����,QWU RGXFLQJ�7 KXU U RFN

2S S RUW XQL W \ �DQG �*URZW K


;iHF× ;k× kOH× OH;hk× ]M× kOH× /O;ZHi× �;kHr;t× P[× DY]iH
eh]sPZPkt×k]×kOH×H;ik×]M×�][F][´×/Olhh]DX×Pi×;×Clit×C]h]lNO
rPkO×ePDklhHiglH×k]r[i´×hH;Zi×]M×CH;lkPMlY×D]l[khtiPFH×;[F
€‡× ZPYHi× ]M× hPqHh× Mh][k;NH¹× 6H× ;hH× ;× C]h]lNO× ]M× D][kh;iki
rPkO×lhC;[×;hH;i×]M×�h;ti´×/PYClht×;[F×*lh|HHk×k]×kOH×i]lkO
;[F× hlh;Y× qPYY;NHi× ;[F× ]eH[× D]l[khtiPFH× k]× kOH× []hkO¹× "lh
C]h]lNO× C];iki× Z]hH× kO;[× €‡× ZPYHi× ]M× CH;lkPMlY× hPqHh× Mh][k
;[F×OPi×eh]lF×]M×Pki×hPDO×OHhPk;NH×;[F×Nh]rP[N×DlYklh;Y×iDH[H¹
†•î×]M×/Olhh]DX×Pi×NhHH[CHYk´×rPkO×iHqHh;Y×hlh;Y×qPYY;NHi×;[F
Z;[t×;hH;i×]M×rPYFYPMH×;[F×[;klh;Y×CH;lkt¹

/Olhh]DX×Pi×;×l[PglH×eY;DH×;[F×Pki×NH]Nh;eOt́ ×HD][]Zt×;[F×FHZ]Nh;eOPD×eh]{YH×FPikP[NlPiO×Pk×Mh]Z×[HPNOC]lhP[N×;lkO]hPkPHi¹Ø×Ø6H
;hH×O]ZH×k]× i]ZH× ]M×kOH×Z]ik×HsDPkP[N× ]ee]hkl[PkPHi×P[×kOH×D]l[kt¹Ø×"lh×Nh]rkO×eh]Nh;ZZH×Pi×eHhO;ei×kOH×Y;hNHik× ;[F×Z]ik
;ZCPkP]li×P[×�[NY;[F¹×à…
[×O;i×;YhH;Ft×CHH[×P[qHikHF×Ct×kOH×ehPq;kH×iHDk]h×P[×/Olhh]DX×le×l[kPY×••€†́ ×rPkO×†́ •••×[Hr×W]Ci×DhH;kHF
;[F×€´€†•×[Hr×CliP[HiiHi×DO]]iP[N×/Olhh]DX×P[DYlFP[N×YH;FP[N×e]hki×;[F×Y]NPikPDi×DH[khHi´×hHk;PY×;[F×DhH;kPqH×P[FlikhPHi¹

+L VW RUL F �7 KXUURF N

/OH×C]h]lNO×Pi×O]ZH×k]×kr]×OPik]hPD×M]hki×kO;k×rHhH×ClPYk×k]×eh]kHDk×kOH×/O;ZHi×Hikl;ht¹×/PYClht×�]hk×Pi×rOHhH×,lHH[×�YPw;CHkO×�
FHYPqHhHF×OHh×ikPhhP[N×ieHHDO×k]×kh]]ei×N;kOHhHF×k]×C;kkYH×kOH×.e;[PiO×�Z;FH;´×rOPYik×�];YO]liH×�]hk×r;i×ClPYk×P[×kOH×Y;kkHh×O;YM×]M
kOH×€ˆ ×DH[klht×;i×e;hk×]M×;×[Hr×Mh][k×YP[H×FHMH[DH¹×/OH×/Olhh]DX×�liHlZ×P[×�h;ti×iO]rD;iHi×•„•´•••×tH; hi×]M×kOH×C]h]lNOÔi
HqH[kMlY×e;ik¹

kO
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

7 K DP H V�)UH H SRUW

�×ik;kH×]M×kOH×;hk×{YZ×;[F×/5×iklFP]×M;DPYPkt×;[F×hHY;kHF×DhH;kPqH×P[Flikht×OlC
�kkh;DkPqH×[Hr×r;kHhMh][k×D]ZZHhDP;Y×;[F×hHk;PY×ie;DH
0e×k]×•´‡„•×[Hr×O]ZHi´×P[DYlFP[N×iPN[P{D;[k×OH;YkO×;[F×HFlD;kP][×M;DPYPkPHi
�]ZZl[Pkt×M;DPYPkPHi
�HPilhH×liHi
0eNh;FHF×;[F×;FFPkP][;Y×elCYPD×kh;[ie]hk×M;DPYPkPHi

*lh|HHk×�H[khH×-HNH[Hh;kP][×�PZPkHF×Pi×;×W]P[k×qH[klhH×CHkrHH[×0hC;[×�;k;Ytik×;[F×.r;[×�]liP[N×P[×e;hk [HhiOPe×rPkO×/Olhh]DX
�]l[DPY×k]×hHNH[Hh;kH×]qHh×€ƒ•×;DhHi×k]×DhH;kH×*lh|HHkÊ][Ê/O;ZHi¹Ø×
HqHY]eHF×][×OH;YkOt×k]r[×ehP[DPeYHi´×*lh|HHkÊ][Ê/O;ZHi
rPYY×DhH;kH×;×[Hr×r;kHhMh][k×FHikP[;kP][×][×kOH×-PqHh×/O;ZHi¾×;[×P[kHh[;kP][;Y×DhH;kH×OlC×;[F×OPNO×gl;YPkt×[Hr×hHiPFH[kP;Y×rPkO
eY;DH×Z;XP[N×;k×Pki×D]hH¹×ØØ/OH×qPiP][×M]h×*lh|HHkÊ][Ê/O;ZHi×P[DYlFHi³

3X UëH H W �RQ �7 K DP H V

�×ilDDHiiMlY×CPF×C;DXHF×Ct×/Olhh]DX×�]l[DPY×k]×DhH;kH×;×/O;ZHi×�hHHe]hk×rPYY×FHYPqHh×kh;[iM]hZ;kP][;Y×DO;[NH×;Dh]ii×kOH×H[kPhH
C]h]lNO´×DhH;kH×•„´•••×FPhHDk×[Hr×W]Ci×;[F×le×k]×;[]kOHh×••´•••×P[FPhHDk×W]C×]ee]hkl[PkPHi´×;[F×rPYY×iHH×l[ehHDHFH[kHF×P[r;hF
P[qHikZH[k¹×/O;ZHi×�hHHe]hk×Pi×;[×HD][]ZPD×w][H×D][[HDkP[N×�]hFÔi×r]hFÊDY;ii×
;NH[O;Z×H[NP[H×eY;[k×k]×kOH×NY]C;Y×e]hki×;k
�][F][×�;kHr;t×;[F×/PYClht¹×
liP[HiiHi×Y]]XP[N×k]×H se;Y[F×]h×hHiO]hH×kOHPh×]eHh;kP][i×rPYY×CH×;CYH×k]×k;XH×;Fq;[k;NH×]M×kOH×k;s
CH[H{ki×]M×Hik;CYPiOP[N×rPkOP[×kOH×�hHHe]hk×;[F×CHP[N×e;hk×]M×;×Dlik]Zi×w][H´×rOPDO×Z;XHi×Pk×H;iPHh×;[F×DOH;eHh×k]×Z]qH×N]]Fi
P[k]×;[F×]lk×]M×kOH×D]l[kht¹

��������������
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�PNlhH×€¹€

�PNlhH×€¹€×CHY]r×iO]ri×kOH×HskH[k×]M×]lh×hHNH[Hh;kP][×eY;[i¹

�� ��7 KH�+HDOW K�RI �2XU�5HVLG HQW V

/Olhh]DX×Pi×O]ZH×k]× ;×FPqHhiH×e]elY;kP][× ]M×hHiPFH[ki×kO;k×Pi×P[DhH;iP[N×Ct× ]qHh×€•î×HqHht×FHD;FH¹Ø×"lh×DlhhH[k×e]elY;kP][×Pi
HikPZ;kHF×k]×CH×€†‡´‚••¹ØØ×.khlDklh;YYt́ ×]lh×e]elY;kP][×Pi×t]l[NHh×kO;[×�[NY;[FÔi×rPkO×••î×CHP[N×;NHF×€ƒ×;[F×l[FHh¹

�]hH×Ch];FYt́ ×]qHh×€´•••×;DhHi×]M×Y;[F×;hH×hH;Ft×M]h×D]ZZHhDP;Y×FHqHY]eZH[k×rPkO×‚•´•••×[Hr×O]ZHi×YPXHYt×k]×CH×ClPYk¹×/Olhh]DX
Pi×;k×kOH×OH;hk×]M×NY]C;Y×kh;FH×;[F×Y]NPikPDi´×rPkO×[]×MHrHh×kO;[×kOhHH×P[kHh[;kP][;Y×e]hki¹×6H×;hH×rHYY×e]iPkP][HF×][×kOH×�•„×;[F
�€‚×D]hhPF]hi×rPkO×HsDHYYH[k×kh;[ie]hk×YP[Xi×rHik×P[k]×�][F][´×[]hkO×;[F×H;ik×P[k]×�iiHs´×;[F×i]lkO×P[ k]×�H[k¹

/OH×••€€×DH[ili×M]l[F×kO;k×‡€î× ]M×]lh×hHiPFH[ki×rHhH×6OPkH×
hPkPiO×;[F×€ˆî×Mh]Z×;× [][×6OPkH×
hPkPiO×C;DXNh]l[F×rPkO×
Y;DX
�MhPD;[´×�;hPCCH;[×;[F×CY;DX×
hPkPiO×CHP[N×kOH×iHD][F×Z]ik×D]ZZ][×HkO[PDPkt×;k×†¹‡•î

��������������
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0RUW DO L W \

/OH×Z;P[×D;liHi×]M×FH;kO×;Z][Nik×/Olhh]DX×hHiPFH[ki×P[×••••×rHhH×D;[DHh́ ×D;hFP]Êq;iDlY;h×FPiH;iH´×�"5�
Ê€ˆ´×FHZH[kP;×;[F
hHiePh;k]ht×FPiH;iH¹×�]h×ehHZ;klhH×Æl[FHh×†„Ç×Z]hk;YPkt́ ×kOHt×rHhH×D;[DHh́ ×D;hFP]Êq;iDlY;h×FPiH;iH×;[F×�"5�
Ê€ˆ¹×Æ�PNlhHi×€¹•×;[F
€¹‚Ç

)LJ X U H� � � �

)LJ X U H� � � �

��������������



& KDSW H U� ��� , QW URGXF LQJ� 7KXUURF N

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

+HDO W K�,QHT XDO L W L HV

�H;YkO×P[Hgl;YPkPHi×hHZ;P[×;×iPN[P{D;[k×PiilH×P[×/Olhh]DX×rPkO×]lh×Z]hH×FHehPqHF×e]elY;kP][i×ilxHhP[N×Y]rHh×YHqHYi×]M×C]kO×k]k;Y
YPMH×HseHDk;[Dt×;[F×kOH×[lZCHhi×]M×tH;hi×]M×kOHPh×YPMH×kO;k×kOHt×D;[×HseHDk×k]×YPqH×rPkO]lk×FPi;CPYPkt¹

�PNlhHi× €¹ƒ× ;[F× €¹„× iO]r× YPMH× HseHDk;[Dt× ;[F× FPi;CPYPkt× MhHH× YPMH× HseHDk;[Dt× M]h× Z;YHi× ;[F× MHZ;YHi× P[×/Olhh]DX× Ct× ��
× ••€ˆ
FHehPq;kP][× FHDPYH¹× /OHt× FHZ][ikh;kH× kOH× DYH;h× OH;YkO× P[HglPkt× CHkrHH[× C]kO× k]k;Y× YPMH× HseHDk;[Dt× ;[F×FPi;CPYPkt× MhHH× YPMH
HseHDk;[Dt×YP[XHF×k]×FHehPq;kP][´×rPkO×C]kO×ZH;ilhHi×P[DhH;iP[N×;i×FHehPq;kP][×FHDhH;iHi¹×"[Yt×kOH×YH;ik×FHehPqHF×‚„î× ]M×]lh
e]elY;kP][×;hH×YPXHYt×k]×hH;DO×hHkPhHZH[k×;NH×CHM]hH×hH;DOP[N×kOH×H[F×]M×FPi;CPYPkt×MhHH×YPMH¹

)LJXUH � ���b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b � b �b �b �b �b �b �b �b �b �b � )LJXUH � ���

)LJXUH � ���b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b �b � b �b �b �b �b �b �b �b �bb

/OH× �]hk;YPkt× �kkhPClk;CYH×k]× .]DP]HD][]ZPD× �[Hgl;YPkt×Æ��.�Ç×P[FHs× iO]ri×kOH×k]k;Y× [lZCHh× ]M×FH;kOi× ;[F×Z]hk;YPkt×h;kH×eHh
€••´•••×e]elY;kP][×;kkhPClk;CYH×k]×i]DP]ÊHD][]ZPD×FHehPq;kP][¹×/Olhh]DX×O;i×kOH×kOPhF×r]hiH×��.�×P[×�PF×;[F×.]lkO×�iiHs×rPkO
•´„••×FH;kOi×CHP[N×;kkhPClk;CYH×k]×i]DP]ÊHD][]ZPD×D;liHi×CHkrHH[×•••‚×;[F×••€‡×Æ�PNlhH×€¹…Ç¹
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& RP S DUDW L Y H�+HDO W K�1HHG

)LJXUH � ���

/Olhh]DX½i×e]elY;kP][×Pi×NH[Hh;YYt×YHii×OH;YkOt×kO;[×kO;k×]M×kOH×�;ik×]M×�[NY;[F×;[F×�[NY;[F¹Ø×/OPi×hH|HDki×kOH×OPNOHh×YHqHYi×]M
FHehPq;kP][×;[F×OH;YkO×P[Hgl;YPkPHi×M;DHF×Ct×Z;[t×]M×]lh×hHiPFH[ki×rPkOP[×kOH×C]h]lNO¹

�PNlhH× €¹‡× ]qHhYH;M× ilZZ;hPiHi× i]ZH× ]M× kOH× XHt× OH;YkO× ]lkD]ZH× ZHkhPDi× ;[F× D]Ze;hHi× /Olhh]DX× k]× hHNP][;Y× ;[F× [;kP][;Y
;qHh;NHi¹

/OH×Z]hH×|HsPCYH×r;t×P[×rOPDO×�[kHNh;kHF×�;hH×.tikHZi×D;[×;YY]D;kH×hHi]lhDHi×ehHiH[ki×;[×]ee]hkl[Pkt×k]×FPikhPClkH×Ml[FP[N×P[×;
M;PhHh×;[F×Z]hH×HglPk;CYH×r;t×k]×;FFhHii×kOH×OPNOHh×OH;YkO×[HHFi×]M×/Olhh]DX×hHiPFH[ki×D]Ze;hHF×k]×Z]hH×;zlH[k×D]ZZl[PkPHi
rPkOP[×]lh×Y]D;Y×itikHZ¹¹

�PNlhH× €¹†× iO]ri× kOH× l[FHhYtP[N× D;liHi× ]M× FH;kOi× FlH× k]× i]DP]ÊHD][]ZPD× P[Hgl;YPkt× M]h× �PF× ;[F× .]lkOØ �iiHs× ;[F× /Olhh]DX¹
Ø/Olhh]DX½i×Z;P[×D;liH×]M×FH;kO×FlH×k]×i]DP]ÊHD][]ZPD×P[Hgl;YPkt×P[×D;hFP]Êq;iDlY;h×FPiH;iH¹ØØ/OPi×FPxHhi×Mh]Z×�PF×;[F×.]lkO
�iiHs×rOHhH×D;[DHh×Pi×kOH×Z]ik×D]ZZ][×D;liH×]M×FH;kO×FhPqH[×Ct×i]DP]ÊHD][]ZPD×P[Hgl;YPkt¹
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/RF DO�$UH D�&RRUGLQ DW LRQ ���DF K LH YLQ J�D�
JRRG�OLIH 


���×eh]qHF×kO;k×eH]eYH×rPkO×kOH×Z]ik×D]ZeYHs×DPhDlZik;[DHi
D]lYF×ClPYF×kOHPh×]r[×qPiP][×ÓM]h×;×N]]F×YPMHÔ×;[F×CH×HZe]rHhHF
k]×{[F×eh;NZ;kPD×;[F×P[[]q;kPqH×i]YlkP][i×É×Fh;rP[N×][×M;ZPYt
;[F×D]ZZl[Pkt×hHi]lhDHi´×CHM]hH×D][iPFHhP[N×D]ZZPiiP][HF
]h×ik;klk]ht×iHhqPDHi¹×�]D;Y×�hH;×�]]hFP[;k]hi×rHhH×hHYH;iHF
Mh]Z×kOH×ClhH;lDh;Dt×;ii]DP;kHF×rPkO×elCYPD×iHhqPDH×k]×O;qH
kOH×kPZH×[HHFHF×k]×OHYe×eH]eYH×hH;YPiH×kOHPh×qHhiP][×]M×;×ÓN]]F
YPMHÔ´×OHYe×eH]eYH×ClPYF×D][[HDkP][i×;[F×D;e;DPkt×i]×kO;k×kOHt
CHD;ZH×Z]hH×hHiPYPH[k´×;[F×ClPYF×[Hr×D]ZZl[Pkt×D][[HDkP][i
;[F×D;e;DPkt×rOHhH×Pk×FPF×[]k×;YhH;Ft×HsPik¹

/OH P[kh]FlDkP][×Ct×kOH×*;hk[HhiOPe×]M×�]D;Y×�hH;×�]]hFP[;kP][
Æ���Ç×OHYeHF×iO]r×kO;k×kOHhH×r;i×;×FPxHhH[k×r;t×]M×ilee]hkP[N
eH]eYH×]MkH[×][×kOH×Dlie×]M×H[kHhP[N×iHhqPDHi´×;k×kOH×e]P[k×]M
DhPiPi´×]h×FHHZHF×ÓD]ZeYHsÔ×Ct×kOH×HsPikP[N×itikHZ¹×�k×;Yi]
iO]rHF×kO;k×kOHhH×r;i×;×FPxHhH[k×r;t×]M×FHYPqHhP[N×elCYPD
iHhqPDH¹Ø

�]D;Y×�hH;×�]]hFP[;k]hi×rHhH×;CYH×k]×ClPYF×khlikP[N
hHY;kP][iOPei×rPkO×kOH×eH]eYH×kOHt×ilee]hkHF×;[F×]kOHhi×rPkOP[
kOH×D]ZZl[Pkt×;i×rHYY×;i×{[FP[N×r;ti×k]×r]hX×;Dh]ii
]hN;[Pi;kP][i×;[F×iHhqPDHi¹×/OH×YHii][i×Mh]Z×���×;[ F×.kh][NHh
�]ZZl[PkPHi×rHhH×kOH×D;k;Ytik×M]h×hHkOP[XP[N×O]r×elCYPD
iHhqPDH×]eHh;kHF×;[F×Pki×hHY;kP][iOPe×rPkO×kOH×eH]eYH×Pk×r;i
kOHhH×k]×ilee]hk¹×0YkPZ;kHYt́ ×Pk×r;i×;C]lk×Z]qP[N×elCYPD×iHhqPDH
Mh]Z×ÓF]P[N×k]Ô×;[F×ÓF]P[N×M]hÔ×k]×ÓF]P[N×rPkOÔ×É×]h×lYkPZ;kHYt
eH]eYH×ÓF]P[N×Ct×kOHZiHYqHiÔ¹

/Olhh]DX½i×/h;[iM]hZ;kP][×�]lh[Ht
����7KXU U RFN
 V�7U D QVIRU P D WLRQ

-RXU QH\

/Olhh]DX×O;i×CHH[×FHqHY]eP[N×;[F×hH{[P[N×Pki×qPiP][×M]h×kOH
Y]D;Y×OH;YkO×;[F×D;hH×itikHZ×iP[DH×••€€×rOH[×kOH×�]ZZPiiP][
]M×�[glPht×P[k]×�]]eHh;kP][×CHkrHH[×�]liP[N´×�H;YkO ×;[F
.]DP;Y×�;hH×;Dh]ii×Y]D;Y×;lkO]hPkPHi×P[×.]lkO×�iiHs×eh]FlDHF×Pki
hHe]hk¹×-Hie][FP[N×k]×kOH×�NHP[N×6HYY×;NH[F;´×kOH×�]ZZPiiP][
]M×�[glPht×PFH[kP{HF×kOH×[HHF×k]×iOPMk×kOH×OH;YkO×;[F×D;hH
itikHZ×k]×;×e]iPkP][×rOHhH×Pk×M]DliHF×][×PZeh]qP[N×rHYYCHP[N
h;kOHh×kO;[×CHP[N×FHiPN[HF×k]×hHie][F×k]×[HHF¹×/OPi×P[kh]FlDHF
;×M]Dli×][×rO;k×kOH×D]ZZl[Pkt×PkiHYM×O;F×k]×]xHh×;[F×ik;hkHF
kOH×Z]qH×;r;t×Mh]Z×kOH×ÓiHhqPDH×X[]ri×CHikÔ×;eeh];DO×kO;k
O;F×kH[FHF×k]×F]ZP[;kH×elCYPD×iHhqPDH¹×/OH×�]ZZPiiP][×]M
�[glPht×;[[]l[DHF×kOH×;hhPq;Y×]M×kOH×{hik×OH;YkO×;[F×D;hH
kh;[iM]hZ;kP][×eh]Nh;ZZH×É× ×Æ
*�Ç´
;[F×kOH×{hik×ikHe×k]r;hFi×DO;[NP[N×kOH×D][ikhlDk×]M×kOH×Y]D;Y
OH;YkO×;[F×D;hH×Z]FHY¹


lPYFP[N×*]iPkPqH×�lklhHi

.kh][NHh× /]NHkOHh³× FHqHY]eP[N× ;[× O]YPikPD× ;[F× ;iiHkÊ
C;iHF×]xHh

.lDO×r;i×]lh×CHYPHM×P[×kOH×e]rHh×]M×D]ZZl[PkPHi×k]×H[O;[DH
eH]eYH½i×YPqHi´×kO;k×kOH× ×r;i
Hik;CYPiOHF¹Ø×/OH×e;hk[HhiOPe×r;i×qHht×ZlDO×;×D]YY;C]h;kP][×]M
eH]eYH×rO]×r;[kHF×k]×F]×kOP[Ni×FPxHhH[kYt×;[F×i;r×kOH×q;YlH
]M×kOH×D]ZZl[Pkt×;[F×Pki×;iiHki¹Ø×�HF×Ct×/Olhh]DX½i×�]ZZl[Pkt
;[F×5]Yl[k;ht×.HhqPDH×Æ�5.Ç´×;[F×r]hXP[N×P[×e;hk[HhiOPe×rPkO
D]l[DPY´×Y]D;Y× �.×;[F×Y]D;Y×D]ZZl[Pkt×;[F×q]Yl[k;h t×iHDk]h
Nh]lei´×.kh][NHh×/]NHkOHh×/Olhh]DX×P[kh]FlDHF×;×eh]Nh;ZZH×]M
P[PkP;kPqHi×C;iHF×][×FHqHY]eP[N×;[F×HZCHFFP[N×;×ikhH[NkOi×;[F
;iiHki×C;iHF×;eeh];DO¹Ø×�×h;[NH×]M×P[[]q;kPqH×eh]Nh;ZZHi
rHhH×FHqHY]eHF×P[DYlFP[N×�PDh]Ê�[kHhehPiHi´×/PZH×
;[XP[N´
.]DP;Y×*hHiDhPCP[N×;[F×�]ZZl[Pkt×�lCi¹

.kh][NHh×/]NHkOHh×*;hk[HhiOPe

����������������
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)RU�7 K X UURF N�LQ �7 K X UURF N

7 K H �,Q W H JUDW H G�0H GLF DO�&H Q W UH �3URJUDP P H

7 K H �&DVH �IRU�&K DQ JH � �$�1 H Z�0RGH O�RI�&DUH

×eh]e]iHF×;×[Hr×Z]FHY×]M×OH;YkO×D;hH
kO;k×r]lYF×eY;DH×NhH;kHh×HZeO;iPi×][×D;hH×C;iHF×rPkOP[
FPikP[Dk×;hH;i×ÆY]D;YPkPHiÇ¹×�H;YkO×;[F×i]DP;Y×D;hH×kH;Zi×r]lYF
r]hX×DY]iHYt×k]NHkOHh×k]×FHYPqHh×D;hH×DY]iHh×k]×O]ZH´×Z]qP[N
;r;t×Mh]Z×kOH×DlhhH[k×Z]hH×D]ZeYHs×itikHZ¹

�]h×/Olhh]DX×P[×/Olhh]DX

�[×••€„×kOH×�;hH×,l;YPkt×�]ZZPiiP][×OPNOYPNOkHF×;×Z;W]h×DhPiPi
P[×*hPZ;ht×�;hH´×h;kP[N×kOH×Z;W]hPkt×]M×]lh×�*×ilhNHhPHi×;i
Ó-HglPhP[N×�Zeh]qHZH[kÔ×]h×Ó�[;FHgl;kHÔ¹×/Olhh]DX×r;i
OPNOYPNOkHF×;i×kOH×M]lhkO×Z]ik×l[FHhÊF]Dk]hHF×;hH;×P[×�[NY;[F
rPkO×h;kP]i×]M×�lYY×/PZH×�glPq;YH[k×�*i³*;kPH[ki×hH;DOP[N
€³€‚́ •••×P[×i]ZH×ilhNHhPHi¹Ø

/OH×eh]e]i;Yi×;PZHF×k]×iHH×YHii×Mh;NZH[k;kP][×CHkrHH[
iHhqPDHi×;[F×YHii×hHYP;[DH×][×iHhqPDHi¹×/OHhH×r;i×;×M]Dli×][
kOH×FHYPqHht×]M×Y]D;Y×D;hH×rPkO×NhH;kHh×P[kHNh;kP][×CHkrHH[
eh]qPFHhi×k]×H[ilhH×CHik×liH×]M×;q;PY;CYH×Ml[Fi¹

�Oh][PD×l[FHhÊF]Dk]hP[N×P[×/Olhh]DX×OHYeHF×k]×;DDHYHh;kH
DO;[NH×P[×/Olhh]DX×;[F×OHYeHF×k]×MlhkOHh×kOH×[Hr

;hDOPkHDklhH×M]h×OH;YkO×;[F×D;hH¹×/OH×eh]FlDkP][×]M×;×[Hr
ikh;kHNt×Ê× r;i
FHiPN[HF×k]×H[O;[DH×D;e;DPkt×P[×*hPZ;ht×�;hH´×Clk×;Yi]
PZeh]qH×kOH×PFH[kP{D;kP][×;[F×Z;[;NHZH[k×]M×�][N×/HhZ
�][FPkP][i´×;[F×H[;CYH×kOH×OH;YkO×;[F×D;hH×itikHZ×k]×iOPMk×k]
M]Dli×][×H[;CYP[N×eH]eYH×k]×Ó;DOPHqH×;×N]]F×YPMHÔ¹×/OPi×ePHDH×]M
r]hX×FHqHY]eHF×Ct×kOH×kOH[×
PhHDk]h×]M×*lCYPD×�H;YkO
P[kh]FlDHF×;×Ó Hr×�]FHY×]M×�;hHÔ×M]h×kOH×Y]D;Y×OH;YkO×;[F×D;hH
itikHZ¹Ø

itikHZ×

/OH×�;iH×M]h×�O;[NH×Ê×�× Hr×�]FHY×]M×�;hH×

�MkHh×l[FHhk;XP[N×Y]D;YPkt×[HHFi×;iiHiiZH[ki´×]lh×*lCYPD
�H;YkO×/H;Z×hHD]ZZH[FHF×kOH×DhH;kP][×]M×M]lh×�[kHNh;kHF
�H;YkOt×�PqP[N×�H[khHi×ÆiP[DH×hH[;ZHF×�[kHNh;kHF×�HFPD;Y
�H[khHiÇ×;i×][H×i]YlkP][×k]×C]kO×PZeh]qH×ehPZ;ht×D;hH×D;e;DPkt
;[F×DhH;kH×;kkh;DkPqH×r]hXP[N×H[qPh][ZH[ki×kO;k×r]lYF×;kkh;Dk
[Hr×�*i×k]×kOH×
]h]lNO¹×Ø

/OH×{[FP[Ni×;[F×hHD]ZZH[F;kP][i×H[D]Ze;iiHF×rO]YH
itikHZ×DO;[NH×;[F×YHF×k]×kOH×P[PkP;Y×eO;iH×]M×kOH×
HkkHh×�;hH
/]NHkOHh×/Olhh]DX×kh;[iM]hZ;kP][×eh]Nh;ZZH¹×�k×D][DYlFHF
kO;k³

/OH×hHD]ZZH[FHF×CYlH×ehP[k×i;r×kOH×P[DHekP][×]M×;
eh]Nh;ZZH×;NhHHF×rPkO×itikHZ×e;hk[Hhi×k]×DhH;kH×M]lh
�[kHNh;kHF×�HFPD;Y×�H[khHi×;i×;×[Hr×M]Dli×Mh]Z×rOPDO×k]
FHYPqHh×P[kHNh;kHF×OH;YkO×;[F×rHYYCHP[N×iHhqPDHi×P[DYlFP[N×;
[Hr×;[F×Hse;[FHF×*hPZ;ht×�;hH×]xHh́ ×FP;N[]ikPDi´×iHD][F;ht
D;hH×]lke;kPH[k×DYP[PDi´×OH;YkO×PZeh]qHZH[k×;[F×YPMHiktYH
Z]FP{D;kP][×eh]Nh;ZZHi´×D]ZZl[Pkt×;[F×ZH[k;Y×OH;YkO
khH;kZH[k´×;[F×iHhqPDHi×k]×;FFhHii×kOH×rPFHh×FHkHhZP[;[ki×]M
OH;YkO×P[DYlFP[N×D]ZZl[Pkt×;[F×q]Yl[k;ht×Nhlei´×YPCh;hPHi×;[F
D]ZZl[Pkt×OlCi´×O]liP[N×;FqPDH×;[F×Y]D;Y×;hH;×D]]hFP[;kP][¹

kOH× FHYPqHht× ]M× × ÆqP;
.kh][NHh×/]NHkOHh×/Olhh]DX×;[F×/Olhh]DX×�5.Ç
�]ZZPiiP][P[N× .]DP;Y× *hHiDhPCP[N

/OH× PZeYHZH[k;kP][× ]M× × Ê× ;[× P[kHNh;kHF
iP[NYH× e]P[k× ]M× D][k;Dk× ;Dh]ii× D]ZZl[Pkt× OH;YkO´
ZH[k;Y×OH;YkO×;[F×;FlYk×i]DP;Y×D;hH

/Olhh]DX× �Phik

/OH× PZeYHZH[k;kP][× ]M× kOH×
×Ê×;×W]P[k×kH;Z×Ct×/Olhh]DX

�]l[DPY× ;[F×  ���/× D]ZehPiP[N× ]M× ;Fq;[DHF× [lhiH
eh;DkPkP][Hhi´× i]DP;Y× r]hXHhi× ;[F× OH;YkOD;hH× ;iiPik;[ki
kO;k× eh]qPFHi× h;ePF× OH;YkO× ;[F× i]DP;Y× D;hH× ;iiHiiZH[k
M]h× hHiPFH[ki× ;[F× kOHPh× D;hHhi× ;eeh];DOP[N× DhPiPi¹Ø× /OH
kH;Z×;PZi×k]×eh]qPFH×PZZHFP;kH×D;hH×;[F×ilee]hk×rPkO
;×qPHr×k]×ehHqH[kP[N×;q]PF;CYH×O]iePk;Y× ;[F×hHiPFH[kP;Y
D;hH×;FZPiiP][i¹

-;ePF× -Hie][iH× ;[F
�iiHiiZH[k×.HhqPDH×Æ--�.Ç

"kOHh× Y]D;Y× P[PkP;kPqHi× ilDO× ;i× ´× rOPDO
H[;CYHF×eH]eYH×rPkO×D;hH×[HHFi×k]×YPqH×rPkO×;×D;hHh×]h
M;ZPYt× P[× kOHPh× O]ZH´× ;[F× ´× rOPDO
H[D]lh;NHF× q]Yl[kHHhP[N× ;[F× kOH× iO;hP[N× ]M× ;iiHki
rPkOP[×D]ZZl[PkPHi¹

.O;hHF× �PqHi

/PZH× 
;[X× /Olhh]DX

�DOPHqHZH[ki×l[FHh×�]h×/Olhh]DX×P[×/Olhh]DX×P[DYlFHF³
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

����������������

/Oh]lNO×kOPi×r]hX´×;×ikh][N×M]Dli×][×hHFH{[P[N×kOH×DlhhH[k
itikHZ×;h]l[F×ÓeY;DHÔ×;[F×Ó[HPNOC]lhO]]FÔ×r;i×HZHhNP[N×;[F
r]lYF×CHD]ZH×kOH×]hN;[PiP[N×ehP[DPeYH×M]h×kOH×MlklhH×OH;YkO
;[F×D;hH×itikHZ¹×/OH× ×;Yi]×Z;hXHF×kOH×kPZH
kO;k×;YY×itikHZ×eY;tHhi×r]lYF×iPN[×le×k]×;[×;NhHHF×ÓFPhHDkP][×]M
kh;qHYÔ×;[F×kOHhHM]hH×kOH×C;iPi×M]h×hHFHiPN[¹

�;iH×M]h×�O;[NH

7 K H �H P H UJH Q F H �RI�D�Ì EOX H �SULQ W Í �IRU�W K H �IX W X UH �V\VW H P

�k×kOH×i;ZH×kPZH´×r]hX×r;i×FHqHY]eP[N×k]×eh]qPFH×;FFPkP][;Y
D;e;DPkt×M]h×*hPZ;ht×�;hH×kOh]lNO×kOH×P[kh]FlDkP][×;[F×kHikP[N
]M×[Hr×Z]FHYi×]M×H[O;[DHF×iXPYYi×r]hXM]hDH¹×�FlYk×.]DP;Y×�;hH
P[kh]FlDHF×kr]×XHt×½kHik×;[F×YH;h[½×P[PkP;kPqHi×lkPYPiP[N×kOH×i;ZH
*� ×NH]Nh;eOPD;Y×ÓM]]kehP[kÔ¹×6OPYik×kOH×P[PkP;kPqHi×rHhH
P[kh]FlDHF×k]×OHYe×iO;eH×;[F×hHFHiPN[×i]DP;Y×D;hH´×kOHt×;Yi]
eh]qPFHF×kOH×]ee]hkl[Pkt×k]×kHik×;×D]YY;C]h;kPqH×;[F×eY;DHÊ
C;iHF×;eeh];DO×k]×r]hXP[N×rPkO×OH;YkO×;[F×kOH×D]ZZl[Pkt×É
eYli×]kOHh×]hN;[Pi;kP][i×;[F×iHhqPDHi×XHt×k]×FHYPqHhP[N
PZeh]qHF×]lkD]ZHi×M]h×eH]eYH¹×�×MlklhH×OH;YkO×;[F×D;hH×ÓCYlH
ehP[kÔ×r;i×ik;hkP[N×k]×HZHhNH¹

/OH×XHt×P[PkP;kPqHi×kO;k×rHhH×P[kh]FlDHF×r]lYF×kHik×;
D]ZeYHkHYt×[Hr×r;t×]M×FHYPqHhP[N×i]DP;Y×D;hH×;[F×eh]qPFH×kOH
C;iPi×Mh]Z×rOPDO×;[×P[kHNh;kHF×OH;YkO×;[F×D;hH×itikHZ×D]lYF
CH×FHqHY]eHF×MlhkOHh³

×YHF×k]×;×
×eh]DHii×rOHhH×itikHZ×e;hk[Hhi×D;ZH×k]NHkOHh×k]

;NhHH×[Hr×kh;[iM]hZ;kP][×itikHZ×ehP]hPkPHi¹Ø×/OPi×YHF×k]×kOH
DhH;kP][×]M× Ê×]lh×;NhHHF
eh]Nh;ZZH×]M×;FlYk×OH;YkO×;[F×D;hH×kh;[iM]hZ;kP][×k]
PZeYHZH[k×kOH× ×ikh;kHNt¹Ø×�k×P[DYlFHF×;×[lZCHh
]M×P[PkP;kPqHi×CHP[N×P[kh]FlDHF×;[F×kHikHF×P[×][H×e;hkPDlY;h×;hH;
]M×kOH×
]h]lNO×Æ/PYClht×;[F×�O;FrHYYÇ¹×/OHiH×P[DYlFHF³

/OH×�;iH×M]h×�O;[NH×Ê×�× Hr×�]FHY×]M×�;hH /OH]ht×]M
�O;[NH


HkkHh×�;hH×/]NHkOHh×/Olhh]DX×

�;iH×M]h×�O;[NH

×É×Y]D;kHF×rPkOP[×kOH×D]ZZl[Pkt́ ×��.
i]DP;Y×r]hX×kH;Zi×M]DliHF×][×hHFlDP[N×l[[HDHii;ht
ClhH;lDh;Dt×;[F×DO;YYH[NP[N×;[tkOP[N×kO;k×ik]eeHF×kOH×kH;Z
Mh]Z×F]P[N×rO;k×r;i×hPNOk×M]h×kOH×P[FPqPFl;Y¹Ø

�]ZZl[Pkt×�HF×.lee]hk

% H W W H U�&DUH �7 RJH W K H U�7 K X UURF N

/OHt×DhH;kHF×H;iPHh×r;ti×M]h×eH]eYH×k]×;DDHii×;FqPDH×;[F
ilee]hk×;[F×D]ÊDhH;kHF×i]YlkP][i×rPkO×P[FPqPFl;Yi×kO;k×rHhH
C;iHF×][×ÓrO;k×Z;kkHhHFÔ×h;kOHh×kO;[×[HHFi×;[F×D][FPkP][i¹
�lDO×]M×kOH×;eeh];DO×ZPhh]hHF×kOH×ehP[DPeYHi×kO;k×O;F×Z;FH
�]D;Y×�hH;×�]]hFP[;kP][×i]×ilDDHiiMlY¹×�[×;FFPkP][´ ×��.
ehP[DPeYHi×rHhH×D][iPikH[k×rPkO×hHD]ZZH[F;kP][i×;[F×YH;h[P[N
kO;k×O;F×HZHhNHF×Mh]Z×
lPYFP[N×*]iPkPqH×�lklhHi×;[F×rPkO×kOH
�;iH×M]h×�O;[NH³

/OH×FHqHY]eZH[k×]M×;×*hPZ;ht×�;hH× Hkr]hX×ÆehP]h×k]×kOH
P[kh]FlDkP][×]M×*� i×;i×e;hk×]M×kOH× �.×�][NÊ/HhZ×* Y;[Ç
É×ChP[NP[N×�*×eh;DkPDHi×P[×/PYClht×;[F×�O;FrHYY×k]NHkOHh
rPkO×kOH×]ee]hkl[Pkt×k]×iO;hH×hHi]lhDHi×;[F×D;e;DPkt¾

�[O;[DP[N× kOH× D;e;DPkt× ]M× *hPZ;ht× �;hH× kOh]lNO× kOH
P[kh]FlDkP][× ]M× ;× ZPsHF× iXPYYHF× DYP[PD;Y× kH;Z× É× Z]qP[N
;r;t× Mh]Z× eH]eYH× ;Yr;ti× iHHP[N× ;× �*× rOH[× kOHt× FPF
[]k×[HHF×k]×]h×rOHhH×Pk×r;i×Z]hH×;eeh]ehP;kH×M]h×kOHZ
k]×iHH×;×FPxHhH[k×DYP[PDP;[¾

�× *]elY;kP][× �H;YkO× �;[;NHZH[k× *h]Nh;ZZH
M]DliiP[N×][×PZeh]qP[N×kOH×FP;N[]iPi×;[F×Z;[;NHZH[k
]M×�][N×/HhZ×�][FPkP][i¹

/OH×DhH;kP][×]M×6HYYCHP[N×/H;Zi×;i×;×h;FPD;YYt×FPxHhH[k
r;t× k]× FHYPqHh× P[kHNh;kHF´× eHhi][× DH[khHF× OH;YkO× ;[F
D;hH× k]× hHiPFH[ki× rPkO× OPNO× YHqHYi× ]M× D;hH× ;DlPkt× ÆiHH
CHY]rÇ

�]Êeh]FlDkP][×ChP[Ni×eH]eYH×;[F×]hN;[Pi;kP][i×k]NHkOHh
;h]l[F×;×iO;hHF×qPiP][¾

/OHhH× Pi× ;× M]Dli× ][× D]ZZl[PkPHi× ;[F× H;DO× rPYY× CH
FPxHhH[k¾

*H]eYH×D;[×NHk×ilee]hk×;[F×;FqPDH×rOH[×kOHt×[HHF×Pk×i]
kO;k×DhPiHi×;hH×ehHqH[kHF¾

/OH×DlYklhH×CHD]ZHi×C;iHF×][×khlik×;[F×HZe]rHhZH[k
ÆrPkO×;[F×;Dh]ii×]hN;[Pi;kP][iÇ¾

*H]eYH× ;hH× khH;kHF× ;i× Hgl;Yi´× kOHPh× ikhH[NkOi× ;[F× NPMki
ClPYk×][¾


lhH;lDh;Dt×Pi×kOH×;Ci]YlkH×ZP[PZlZ×Pk×O;i×k]×CH¾×;[F

/OH× itikHZ× Pi× hHie][iPqH´× eh]e]hkP][;kH× ;[F× FHYPqHhi
N]]F×]lkD]ZHi¹

�l[FP[N×;[F×e;kPH[ki×rHhH×P[×kOH×rh][N×e;hk×]M×kOH
itikHZ×Æ�DlkHÇ×rPkO×kOH×itikHZ×iHk×le×k]×hH;Dk×k]×DhPiPi
;[F×;×[HHF×k]×iOPMk×FHZ;[F×Mh]Z×kOH×Ó;DlkHÔ×H[F
ÓleikhH;ZÔ×k]×kOH×D]ZZl[Pkt¾

�[;FHgl;kH×D;e;DPkt×P[×*hPZ;ht×�;hH×r;i×D][khPClkP[N
k]×P[;FHgl;kH×gl;YPkt×Æ;[F×P[DhH;iHF×ehHiilhH×][×kOH
hHik×]M×kOH×itikHZÇ×ZH;[P[N×kO;k×eH]eYH×rPkO×�][N×/HhZ
�][FPkP][i×rHhH×e]kH[kP;YYt×[]k×CHP[N×PFH[kP{HF×;[F
Z;[;NHF×;[F×kO;k×;×ehP]hPkt×M]h×itikHZ×hHFHiPN[×iO]lYF
P[DYlFH×P[DhH;iP[N×D;e;DPkt×P[×*hPZ;ht×�;hH´
�]ZZl[Pkt×�H;YkOt×;[F×�FlYk×.]DP;Y×�;hH¾

.]YqP[N×kOH×D;e;DPkt×;[F×gl;YPkt×PiilHi×r]lYF×ZH;[
kO;k×Z][Ht×r]lYF×CH×MhHHF×le¾×;[F

.]YqP[N×kOH×gl;YPkt×PiilHi×r]lYF×ZH;[×P[kHNh;kP[N×kOH
itikHZ×É×;[F×kOH×Z][Ht¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

6PkO×kOH× �.×6OPkH×*;eHh×Hik;CYPiOP[N×�[kHNh;kHF×�;hH
.tikHZi×Æ��.Ç×kO;k×r]lYF×D]qHh×;×NH]Nh;eOt×M;h×NhH;kHh×kO;[
kOH×C]l[F;hPHi×]M×/Olhh]DX´×Pk×r;i×XHt×kO;k×kOH×]qHhhPFP[N×qPiP][
M]h×;×eY;DHÊC;iHF×;NH[F;×r;i×;NhHHF×[]k×][Yt×Ct×Y]D;Y×itikHZ
e;hk[Hhi´×Clk×;Yi]×Ct×e;hk[Hhi×;Dh]ii×kOH×Ch];FHh×��.¹

�PXH×��.´×6HYYCHP[N×/H;Z×ehP[DPeYHi×rHhH×D][iPikH[k×rPkO×rO;k
O;F×CHH[×YH;h[k×kOh]lNO×kOH×FHqHY]eZH[k×]M×
lPYFP[N×*]iPkPqH
�lklhHi´×.kh][NHh×/]NHkOHh×/Olhh]DX´×;[F×�×�;iH×M]h×�O;[NH¹

]kO×6HYYCHP[N×/H;Zi×;[F×��.×iO]rHF×rO;k×D]lYF×CH
;DOPHqHF×rOH[×r]hXP[N×;k×;×Y]D;YPkt×YHqHY×;[F×eh]qPFHF×;×i]l[F
C;iH×Mh]Z×rOPDO×k]×D][ikhlDk×kOH×OH;YkO×;[F×D;hH×itikHZ
eH]eYH×hHglPhHF×h;kOHh×kO;[×kOH×itikHZ×eh]qPFHF¹

�×�HZ]h;[FlZ×]M×0[FHhik;[FP[N×;Dh]ii×kOH×�[kHNh;kHF
�;hH×.tikHZ×É×FH{[P[N×kOH×h]YH×]M×eY;DH×P[×FHYPqHhP[N
e]elY;kP][×OH;YkO

�[×��.×e;hk[HhiOPe×�HZ]h;[FlZ×]M×0[FHhik;[FP[N×Æ�]0 Ç×r;i
FHqHY]eHF×C;iHF×][×kOH×ehP[DPeYH×]M×ilCiPFP;hPkt×;[F×;
e]elY;kP][×OH;YkO×itikHZ¹×/OH×[;klhH×]M×kOH×;NhHHZH[k
D][k;P[HF×;×D]ZZPkZH[k×k]³

�]YY]rP[N×PiilHi×OPNOYPNOkHF×Ct×/Olhh]DX×�H;YkOr;kDO×;[F×;
�]D;Y×�]qHh[ZH[k×*HHh×-HqPHr×/H;Z´×/Olhh]DX×HZC;hXHF×][×;
Z;W]h×eh]Nh;ZZH×]M×ZH[k;Y×OH;YkO×iHhqPDH×kh;[iM]hZ;kP][
P[DYlFP[N×;×[Hr×DhPiPi×D;hH×e;kOr;t×;[F×[Hr×�[kHNh;kHF
*hPZ;ht×;[F×�]ZZl[Pkt×�;hH×Z]FHY×]M×D;hH×C;iHF×;h]l [F
H;DO×*� ×;[F×D]ÊFHiPN[HF×rPkO×ehPZ;ht×;[F×iHD][F;ht×D;hH
DYP[PDP;[i×;[F×kOH×D]ZZl[Pkt¹Ø×/OPi×Pi×HseY]hHF×MlhkOHh×P[
�O;ekHh×†¹

*hHqH[kP][¾

*;hk[HhiOPe¾

6O]YH×.tikHZi×/OP[XP[N¾

.khH[NkOi×;[F×�iiHk×
;iHF×�eeh];DO¾

.lCiPFP;hPkt¾

�Ze]rHhP[N×.k;x×k]×ÓF]×kOH×hPNOk×kOP[NÔ¾

*h;NZ;kPD×*Ylh;YPiZ¾

�HqHh;NH× �H;YkO× �[kHYYPNH[DH× ;[F× kOH× �qPFH[DH× 
;iH¾
;[F
�[[]q;kP][¹

/OH×�]0×hHD]N[PiHF×
;[F×ilee]hkHF×

ÓkOH×DhPkPD;Y×;[F×P[DhH;iP[N×PZe]hk;[DH×]M
Y]D;YPkPHi×;[F×*� iÔ× ÓkOH×ehP[DPeYH×]M×ilCiPFP;hPkt¾
kO;k×kOH×ik;hkP[N×e]P[k×M]h×eY;[[P[N´×kh;[iM]hZP[N×;[F×FHYPqHhP[N
iHhqPDHi×iO]lYF×CH×;k×kOH×Z]ik×Y]D;Y×YHqHY×eh;DkPD;CYHÔ¹

�lhkOHhZ]hH´×kOH×�]0×DHZH[kHF×kOH×
×;[F

hHD]N[PiHF×kOH×[HHF×

Ó;iePh;kP][×k]×FHYPqHh
�]ZZl[PktÊ�HF×�]ZZPiiP][P[N¿-Hi]lhDH×ehP]hPkPi;kP][ Ô

Ók]×iOPMk×e]rHh×Mh]Z×]hN;[Pi;kP][i×k]
D]ZZl[PkPHi´×;YY]rP[N×kOHZ×k]×FhPqH×rO;k×Pi×D]ZZPiiP][HF´
rO;k×Pk×Y]]Xi×YPXH´×;[F×k]×CH×e;hk×]M×kOH×FHDPiP][ÊZ;XP[N
eh]DHiiÔ¹

/OH×�]0×;DX[]rYHFNHF×/Olhh]DX×;i×;×FH{[HF×ÓeY;DHÔ×É×][H×]M
M]lh×;Dh]ii×kOH×�PF×;[F×.]lkO×�iiHs×�[kHNh;kHF×�;hH
*;hk[HhiOPe¹

$GX OW �0H Q W DO�+H DOW K �6H UYLF H �7 UDQ VIRUP DW LRQ

×É×6HYYCHP[N×/H;Zi rHhH×FHiPN[HF×k]×hHie][F×k]×kOH×Mh;NPYPkt×]M
kOH×DlhhH[k×F]ZPDPYP;ht×D;hH×Z;hXHk´×Clk×Z]hH×PZe]hk;[kYt×kHik
kOH×FHYPqHht×]M×;×qHht×FPxHhH[k×;eeh];DO×k]×eh]qPFP[N×ilee]hk×P[
kOH×O]ZH¹×�][iPikP[N×]M×iZ;YY×iHYMÊZ;[;NHF×kH;Zi´×6HYYCHP[N
/H;Zi×Z]qHF×;r;t×Mh]Z×;×kh;FPkP][;Y×ÓkPZH×;[F×k;iXÔ×;eeh];DO
k]×F]ZPDPYP;ht×D;hH×;[F×P[ikH;F×D]Êeh]FlDHF×kOH×ilee]hk
hHglPhHF×rPkO×kOH×P[FPqPFl;Y×M]DliP[N×;N;P[×][×rO;k×Z;kkHhHF
Z]ik¹×/H;Z×ZHZCHhi×rHhH×hHDhlPkHF×;N;P[ik×q;YlHi×h;kOHh×;[F
rHhH×hHDhlPkHF×][×;×i;Y;ht¹

����������������



¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

&KDSWHU���b

2XU�9LVLRQ��$LP��3ULQFLSOHV�DQG

9DOXHV



&KDSWHU��� �2XU�9 LVLR Q� �$LP� �3ULQFLSOHV�DQG�9 DOXHV

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�� ��+XP DQ�/HDUQLQJ�6\VW HP V

�O;ekHh×€×iHk×]lk×]lh×kh;[iM]hZ;kP][×W]lh[Ht×k]×F;kH¹×/OPi
DO;ekHh×ClPYFi×][×kO;k×W]lh[Ht́ ×;[F×iHki×]lk×]lh×qPiP][×;[F×;PZ
M]h×kh;[iM]hZHF×;[F×P[kHNh;kHF×OH;YkO´×rHYYCHP[N×;[F×D;hH×P[
/Olhh]DX×Z]qP[N×M]hr;hF¹

6H×iO;hH×;×D]YYHDkPqH×e;iiP][×k]×Z]qH×Mh]Z×;×Ó][H×iPwH×{ki×;YYÔ
k]e×F]r[´×DH[kh;YPiHF×;[F×FH{DPk×FhPqH[×;eeh];DO×k]×][H×kO;k
hHD]N[PiHi×kOH×l[PglH[Hii×]M×H;DO×hHiPFH[k×;[F×kOH×[HHF×k]
D]ÊFHiPN[×OlZ;[×i]YlkP][i×C;iHF×][×ikhH[NkOi×;[F×;i iHki×P[
kOH×D][kHsk×]M×;×rO]YH×itikHZ×Z;[;NHF×kOh]lNO×YH;h[P[N¹
.HDkP][×•¹•×]M×kOPi×DO;ekHh×FHiDhPCHi×kOH×M;PYlhH×]M×kOH×e;h;FPNZ
]M× ×kOh]lNO×rOPDO×rH×O;qH×OPik]hPD;YYt
FHYPqHhHF×ZlDO×elCYPD×iHhqPDH×]qHh×kOH×Y;ik×‚•×tH;hi´×;[F
eh]e]iHi×;×[Hr× ×;eeh];DO×;[F
q;YlHi×kO;k×rH×rPYY×;F]ek×k]×FHYPqHh×kh;[iM]hZ;kP][;Y×DO;[NH¹

 Hr×*lCYPD×�;[;NHZH[k

�lZ;[×�H;h[P[N×.tikHZi

.HDkP][×•¹‚×kh;[iY;kHi×kOPi×kOH]ht×k]×eh;DkPDH×P[×/Olhh]DX¹×�k×iHki
]lk×]lh×iO;hHF×qPiP][´×N];Y×;[F×ehP[DPeYHi×kOh]lNO×rOPDO×rH×rPYY
FHYPqHh×kh;[iM]hZ;kP][×P[×/Olhh]DX×C;iHF×][×kOH×

×r]hXiO]ei×kO;k×;YY×iH[P]h×/Olhh]DX×YH;FHhi×O;qH
e;hkPDPe;kHF×P[´×;[F×Mh]Z×rPFHh×ik;XHO]YFHh×H[N;NHZH[k×;k×]lh
hHDH[k× kOhHH×F;t×D][MHhH[DH¹

/OH]ht×]M
�O;[NH


HkkHh×�;hH×/]NHkOHh×

/OH×itikHZ×Pi×ClPYk×][×OlZ;[×hHY;kP][iOPei¾

/OHhH× ;hH× ;× rPFH× q;hPHkt× ]M× ikhH[NkOi× ;[F× [HHFi× ;[F
kOHiH×Y]]X×FPxHhH[k×Mh]Z×FPxHhH[k×eHhieHDkPqHi¾

/OH×]lkD]ZH×Pi×eh]FlDHF×Ct×kOH×itikHZ×PkiHYM´×[;ZHYt
Ct× kOH× Z;[t× M;Dk]hi× rPkOP[× kOH× itikHZ× P[kHh;DkP[N
k]NHkOHh×P[×;[×HqHhÊDO;[NP[N×r;t¾×;[F

�[FPqPFl;Yi×;hH×r]hXP[N×P[×itikHZi×kO;k×;hH×CHt][F×kOH
D][kh]Y×]M×;[t×][H×]M×kOH×itikHZ×;Dk]hi¹

����������������

.lDO×itikHZi×D;[×CH×D][DHekl;YPiHF×;i×D]ZeYHs¹×�k×Pi×kOH
itikHZ×;[F×kOH×P[kHh;DkP][×CHkrHH[×;YY×]M×kOH×q;hP;CYHi×;[F
itikHZ×;Dk]hi×rPkOP[×kOH×itikHZ×kO;k×FHYPqHhi×kOH×]lkD]ZH¹×/OH
q;hP;CYHi×rPkOP[×kOH×itikHZ×;hH×[]k×D][[HDkHF×P[×[H;k×YP[H;h
r;ti´×kOH×itikHZ×Pi×D][ik;[kYt×DO;[NP[N×;[F×kOH×iti kHZ×F]Hi
[]k×[HDHii;hPYt×hHie][F×P[×;×ehHFPDk;CYH×]h×hHeH;k;CYH×r;t×k]
FH{[HF×P[elki¹×6H×X[]r×rH×;hH×P[×kOH×kHhhPk]ht×]M×D]ZeYHs
itikHZi×rOH[³

�� ��, QW URG XFW LRQ

/OH×ie;DH×P[×rOPDO×kOH×�.�×��.×;[F×/Olhh]DX×�[kHNh;kHF×�;hH
�YYP;[DH×]eHh;kH×P[×Pi×ZlYkPÊM;Dk]hP;Y×;[F×ZHiit¹×�qHht×][H×]M
]lh×hHiPFH[ki×Pi×l[PglH×;[F×D]ZeYHs¹

*H]eYH×O;qH×FPxHhH[k×ikhH[NkOi×;[F×iXPYYi×;[F×M;DH×FPxHhH[k
DO;YYH[NHi×kO;k×kOHt×hHie][F×k]×P[×;×ZthP;F×]M×FPxHhH[k×r;ti¹
/OH×PiilHi×rH×;hH×khtP[N×k]×i]YqH×;hH×D]ZeYPD;kHF×;[F×FPyDlYk¹
�O;YYH[NHi×ilDO×;i×]CHiPkt́ ×FP;CHkHi´×ZH[k;Y×PYY×OH;YkO×]h
O]ZHYHii[Hii×;hH×D;liHF×Ct×;×k;[NYHF×rHC×]M×FPxHhH[k
P[kHhFHeH[FH[k×D;liHi¹×/OH×itikHZi×FHiPN[HF×k]×hHie][F×k]
kOHiH×DO;YYH[NHi×;hH×D]ZeYPD;kHF×;[F×;hH×[]k×[HDHii;hPYt
FHiPN[HF×k]×FHYPqHh×kOH×]lkD]ZHi×eH]eYH×r;[k×É×kOHt×]MkH[
FHYPqHh×ÓP[kHhqH[kP][iÔ×P[×iPY]×;[F×O;qH×kh;FPkP][;YYt×;eeYPHF×;
Ó][H×iPwH×{ki×;YYÔ×;eeh];DO×k]×;×Óeh]CYHZÔ¹×/OH×h;[NH×]M×eH]eYH
;[F×]hN;[Pi;kP][i×P[q]YqHF×P[×DhH;kP[N×]lkD]ZHi×M]h×hHiPFH[ki
Pi×lil;YYt×CHt][F×kOH×Z;[;NHZH[k×D][kh]Y×]M×;×iP[NYH×eHhi][
]h×]hN;[Pi;kP][¹×�]h×Hs;ZeYH´×rO;k×;hhPqHi×;k×kOH×ÓMh][k×F]]hÔ×]M
;FlYk×i]DP;Y×D;hH×Pi×]MkH[×;×hHilYk×]M×;DkP][i×kO;k×]DDlhhHF×;k×kOH
O]iePk;Y´×Ct×kOH×D]ZZl[Pkt×OH;YkO×eh]qPFHh́ ×Ct×kOH×�*×eh;DkPDH
;[F¿]h×rPkOP[×kOH×M;ZPYt×]h×D]ZZl[Pkt×PkiHYM¹

�i×elCYPD×iHhq;[ki´×rH×O;qH×;PZHF×k]×hHie][F×k]×kOPi×YHqHY×]M
D]ZeYHsPkt×Ct×khtP[N×k]×iPZeYPMt×kOH×iPkl;kP][×Ct×FHqHY]eP[N
iHhqPDHi×]h×eh]Nh;ZZHi×kO;k×hHie][F×k]×;×e;hkPDlY;h×Ó[HHFÔ×]h
ÓD][FPkP][Ô¹×6H×O;qH×;eeYPHF×;×Ó Hr×*lCYPD×�;[;NHZH[k
�eeh];DOÔ×]M× 6H×CHYPHqHF
kO;k×kOH×CHik×r;t×k]×Z;[;NH×kOH×D]ZeYHsPkt×r;i×k]×ieHDPMt
.��-/×k;hNHki×P[×;Fq;[DH×M]h×H;DO×HYHZH[k×]M×kOH×itikHZ´
HZeY]t×D]ZZPiiP][P[N×Z;[;NHhi×k]×klh[×kOHiH×k;hNHki×P[k]
ieHDP{D;kP][i×;[F×eh]qPFHh×Z;[;NHhi×k]×Z;[;NH×H;DO×itikHZ
HYHZH[k×;N;P[ik×kOHiH×ieHDi¹×6H×CHYPHqHF×P[×eHhM]hZ;[DH
Z;[;NP[N×eh]qPFHhi×liP[N×eHhM]hZ;[DH×F;k;×Mh]Z×ehHÊFH{[HF
�*�i¹×6H×CHYPHqHF×kO;k×rH×D]lYF×PZeh]qH×D]ik×HyDPH[Dt
kOh]lNO×hHglPhP[N×eh]qPFHhi×k]×D]ZeHkH×M]h×D][kh;Dki×;N;P[ik
kOHiH×ehHÊFH{[HF×�*�i¹

ZHkhPDi´×Z;[;NHhP;YPiZ×;[F×Z;hXHki¹×

�]rHqHh́ ×kOPi×Pi×H[kPhHYt×kOH×rh][N×e;h;FPNZ×kOh]lNO×rOPDO×k]
l[FHhik;[F×O]r×]lkD]ZHi×;hH×Z;FH×M]h×hHiPFH[ki×P[×D]ZeYHs
itikHZi´×;i×Pk×Pi×[]k×P[FPqPFl;Y×eh]Nh;ZZHi×]h×iHhqPDHi×kO;k
FHYPqHh×]lkD]ZHi´×Clk×kOH×P[kHh;DkP][×]M×;×Ft[;ZPD×;[F×ZHiit
itikHZ¹

�]ik×]M×kOH×P[kh;Dk;CYH×eh]CYHZi×kO;k×D]ZeYHs×itikHZi×;hH
khtP[N×k]×i]YqH´×rOHkOHh×kO;k×CH×kOH×ZH[k;Y×OH;YkO×DhPiPi´
O]ZHYHii[Hii×DhPiPi´×]CHiPkt×HePFHZPD´×]h×OH;YkO×;[F×D;hH
{[;[DP;Y×ilik;P[;CPYPkt×;hH×NHkkP[N×r]hiH¹×�]ik×]M×kOH×FHZ;[F
][×kOH×Z]ik×HseH[iPqH×e;hki×]M×]lh×itikHZ´×P¹H×iHD][F;ht×;[F
kHhkP;ht×D;hH×hHY;kH×k]×M;PYlhHi×MlhkOHh×leikhH;Z¹×"lh×OPik]hPD;Y
;eeh];DO×O;i×M;PYHF×;[F×kO;k×rH×[HHF×;×[Hr×;eeh];DO¹



& KDSW H U� ��� 2 XU� 9LV LRQ�� $LPV �� 3ULQF LSOH V � DQG� 9DOXH V

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[× Mh;NZH[kP[N× kOH× itikHZ´× rH× Mh;NZH[k× kOH× itikHZÔi
hHi]lhDHi¹× .PY]HF´× FPiDhHkH× ClFNHki× ;YPN[HF× k]× ZlYkPeYH
kH;Zi× P[DH[kPqPiH× P[FPqPFl;Y× Z;[;NHhi× k]× ;Dk× P[× ;× r;t
kO;k×eh]kHDki×kOHPh×]r[× iHhqPDH×ClFNHk´×[]k×kOH×itikHZ
ClFNHk× ;i× ;× rO]YH¹× �[FPqPFl;Y× ]hN;[Pi;kP][i× ;hH
FPiP[DH[kPqPiHF× Mh]Z× Z;XP[N× P[qHikZH[ki× kO;k× r]lYF
PZeh]qH× kOH× ]qHh;YY× {[;[DP;Y× OH;YkO× ]M× kOH× itikHZ× PM
;[]kOHh×]hN;[Pi;kP][×hH;ei×kOH×{[;[DP;Y×CH[H{k×Mh]Z×kOH
P[qHikZH[k¹

*;h;F]sPD;YYt́ ×P[×iHHXP[N×k]×Z;XH×D]ZeYHs×itikHZi×H;iPHh×k]
Z;[;NH×Ct×;eeYtP[N×;×

;eeh];DO×rH×;Dkl;YYt×Z;XH×]lkD]ZHi×Z]hH×FPyDlYk×k]
;DOPHqH×CHD;liH×rOH[×rH×ehHÊFH{[H×iHhqPDHi´×eh]DHiiHi´
eh]Nh;ZZHi×;[F×k;hNHki×P[×;Fq;[DH×;[F×ZH;ilhH×eHhM]hZ;[DH
;N;P[ik×kOHiH´×;×iHhPHi×]M×kHhhPCYH×kOP[Ni×O;eeH[³

 Hr×*lCYPD×�;[;NHZH[k
Æ *�ÇØ

*hHqH[kP][× Pi× Z;hNP[;YPiHF× ;[F× iHe;h;kHF× Mh]Z
khH;kZH[k¹× �k× O;eeH[i× P[× ;× FPxHhH[k× HYHZH[k× ]M× kOH
itikHZ´× ]MkH[× P[× ;× FPxHhH[k× ]hN;[Pi;kP][¹× .;qP[Ni× kO;k
|]r× Mh]Z× ehHqH[kP][× ;hH× []k× hHÊP[qHikHF× P[× Z]hH
ehHqH[kP][× ;i× ;[]kOHh× ]hN;[Pi;kP][× lil;YYt× hH;ei× kOH
CH[H{k¹× *�×ehHiDhPCHi×kO;k×kOH×r;t×k]×Z;[;NH×itikHZ
FHZ;[F× Pi× k]× Hik;CYPiO× HYPNPCPYPkt× kOhHiO]YFi× M]h× H;DO
iHhqPDH× P[× ]hFHh× k]× XHHe× eH]eYH× rPkO× Y]r× YHqHY× [HHFi
;r;t× Mh]Z× kOH× Mh][k× F]]h¹× /OH× Z;W]hPkt× ]M× iHhqPDHi×;hH
iHk× le× k]× r;Pk× l[kPY× ;× hHiPFH[k× FHkHhP]h;kHi× k]× ;× e]P[k
rOHhH× kOHt× ZHHk× kOH× kOhHiO]YF× M]h× P[kHhqH[kP][¾× kOH
itikHZ× Pi× Y;hNHYt× hH;DkPqH× h;kOHh× kO;[× eh];DkPqH¹
�]rHqHh́ ×;k×;×itikHZ×YHqHY´×kOPi×;eeh];DO×Hs;DHhC;kHi
h;kOHh× kO;[× hHFlDHi× FHZ;[F¾× kOH× itikHZ× r;Pki× l[kPY
eH]eYH× hH;DO× ÓDhPiPi× e]P[kÔ× CHM]hH× Pk× hHie][Fi´× ]h×iH[Fi
kOHZ× ÆqP;× ;× D]ZeYPD;kHF× hHMHhh;Y× h]lkHÇ× k]× i]ZH][H
HYiHÔi×Mh][k×F]]h×É×]MkH[×�ð�¹×*H]eYH×H[F×le×N]P[N×h]l[F
;[F×h]l[F× ;× itikHZ×]M×]lh×Z;XP[N×rPkO]lk× ;[t×hH;Y× ] h
Y;ikP[N×hHi]YlkP][¹

6H×D][ikh;P[×Mh][k×YP[H×eh]MHiiP][;YiÔ×;CPYPkt×k]×hHie][F
k]×kOH×YPqHF×hH;YPkt×]M×P[FPqPFl;Y×hHiPFH[ki¾×kOH×P[FPqPFl;Y
[HHFi× ;[F× ikhH[NkOi× ]M×kOH×eH]eYH×rO]Z×kOHt× iHHX×k]
ilee]hk× ;[F×kOH×l[FHhYtP[N×FhPqHhi×CHOP[F×kOHiH×[HHFi
;[F× ikhH[NkOi¹×6H×F]×Ó ×[]k×Ó ¾×rH×FHYPqHh×

;eeh];DOHi´× ;[F¾× rH× M;PY× k]× O;h[Hii× kOH× e]rHh
;[F× ikhH[NkO× ]M× kOH× P[FPqPFl;Y× ;[F× kOHPh× PZZHFP;kH
H[qPh][ZH[k

k]Ô rPkOÔ ][H× iPwH
{ki× ;YY×

6H× Mh;NZH[k× kOH× itikHZ× P[k]× kO]li;[Fi× ]M× FPxHhH[k
iHhqPDHi× ]h×eh]Nh;ZZHi×kO;k× ]eHh;kH×P[FHeH[FH[kYt× ]M
H;DO× ]kOHh́ × D]ZZPiiP][HF× Mh]Z× Ol[FhHFi× ]M× FPxHhH[k
FPiDhHkH×ClFNHk×YP[Hi×OHYF×;Dh]ii×ZlYkPeYH×]hN;[Pi;kP][i¹
�[× F]P[N× i]´× rH× P[OPCPk× ]lh× ;CPYPkt× k]× D]]hFP[;kH× ;DkP][
;Dh]ii× kOH× itikHZ× k]× hHie][F× k]× kOH× D]ZeYHsPkt× ;[F
q;hPHkt×]M×l[FHhYtP[N×[HHFi×]M×FPxHhH[k×hHiPFH[ki×P[×kOH
Hgl;YYt×q;hPHF×D][kHsk×P[×rOPDO×kOHt×YPqH×kOHPh×YPqHi¹×/OH
itikHZ× HYHZH[ki× khH;k× itZek]Zi× []k× D;liHi¹× /OH
itikHZ× Pi× CHrPYFHhP[N× k]× hHiPFH[ki´× PZe]iiPCYH× k]
D]]hFP[;kH×;[F×HskhHZHYt×HseH[iPqH×k]×;FZP[PikHh¹

�i× []× iP[NYH× eh]Nh;ZZH× D;[× FHYPqHh× OPNO× YHqHY
]lkD]ZHi´× eHhM]hZ;[DH× Z;[;NHZH[k× M]DliHi× ][
ZlYkPeYH×eh]DHii×]h×]lkelk×�*�i×;i×;×eh]st×M]h×]lkD]ZHi¹
/OHhH× Pi× ;× M]Dli× ][× ZH;ilhP[N× gl;[kPk;kPqH× F;k;× ;[F
qHht× YPkkYH× M]Dli× ][× ZH;ilhP[N× kOH× PZe;Dk× ]M× kOH
D]ZZPiiP][HF× iHhqPDH× ][× kOH× ]lkD]ZHi× i]ZH][H
rPiOHi×k]× ;DOPHqH¹×6H× ;Yi]×M;PY×k]×ZH;ilhH×kOH×]qHh;YY
]lkD]ZH×]M×kOH×itikHZ×CHD;liH×Pk×Pi×CHt][F×kOH×ieOHhH
]M× P[|lH[DH× ]M× ;[t× ][H× itikHZ× HYHZH[k¹× �[× iO]hk´× P[
M]DliP[N×][×kO]li;[Fi×]M×eh]st×eh]DHii×;[F×]lkelk×� *�i
]M× H;DO× HYHZH[k× ]M× kOH× itikHZ´× rH× CHD]ZH× NlPYkt× ]M
rO;k× kOH× eOPY]i]eOHh× �hHFhPDO×  PHkwiDOH× FHHZHF×

M]hNHk× rO;k× rH
rHhH×khtP[N×k]×;DOPHqH¹

ÓkOH
NhH;kHik× M]hZ× ]M× OlZ;[× iklePFPktÔ¾× rH×

����������������
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HD;liH×rH×O;qH×ieHDP{HF×H;DO×HYHZH[k×]M×kOH×itikHZ
P[×;Fq;[DH×C;iHF×][×[HHFi×;iiHiiZH[ki×kO;k×D][iPFHh
FH{DPki´×rH×kH[F×k]×H[F×le×rPkO×;×qHht×CP]ZHFPD;Y×;[F
FH{DPk×FhPqH[×;eeh];DO¹×�[FPqPFl;Y×iHhqPDHi×;hH×iHk×le×k]
Ó{sÔ× ;× eh]CYHZ× kO;k× rH× O;qH× ehHÊFH{[HF¹× �lZ;[i× ;hH
FH{[HF×P[×kOH×[;hh]r×kHhZ×]M×;×CP]Y]NPD;Y×Z;DOP[H´×;[F
kOH× elhe]iH× ]M× kOH× D]ZZPiiP][HF× iHhqPDH× Pi× k]×

¹×5;hP;kP][×P[×rPFHh×FHkHhZP[;[ki×]M×OH;YkO×kO;k
;DD]l[k× M]h× CHkrHH[× †„Ê‡•î× ]M× q;hP;kP][× P[× OH;YkO
]lkD]ZHi×CHkrHH[×hHiPFH[ki×;hH×Y;hNHYt×PN[]hHF¹

{s× kOH
Z;DOP[H

/]×hHie][F×P[×;×OlZ;[×r;t́ ×rH×[HHF×k]×ik]e×iHHP[N×e H]eYH×P[
kOH×OPik]hPD;Y×r;t×rH×O;qH×iHk×le×]lh×iHhqPDHi´×M]h×Hs;ZeYH×P[
kHhZi×]M×i]ZH][H×rPkO×;×O]liP[N×eh]CYHZ´×;×ZH[k;Y×OH;YkO
eh]CYHZ×]h×;[×]CHiPkt×eh]CYHZ×;[F×ik;hk×Mh]Z×kOHPh×]r[
eHhieHDkPqH¹×6H×[HHF×k]×FPkDO×]lh×P[FPqPFl;Y×iHhqPDH×kOhHiO]YFi
kO;k×FHkHhZP[H×rO]×D;[×;[F×D;[[]k×CH×D][iPFHhHF×HYPNPCYH×M]h×;
ieHDP{D×P[kHhqH[kP][¹×6H×[HHF×k]×HZe]rHh×Mh][k×YP[H×r]hXHhi×k]
Z;XH×kOH×hPNOk×FHDPiP][i×;[F×F]×kOH×hPNOk×kOP[N×M]h×hHiPFH[k×i;k
P[×Mh][k×]M×kOHZ×P[×kOH×D][kHsk×]M×kO;k×hHiPFH[kÔi×YPMH¹×�i×;×hHilYk´
D]ZZPiiP][Hhi×[HHF×k]×NPqH×le×kOH×PYYliP][×]M×D][kh]Y×;[F×kOH
CHYPHM×kO;k×kOHt×D;[×ehHÊFHkHhZP[H×]h×ehHÊieHDPMt×][H×iPwH×{ki
;YY×]eHh;kP[N×Z]FHYi×M]h×P[FPqPFl;Y×iHhqPDHi¹×6H×[HHF×MHrHh
iHhqPDH×ieHDP{D×h]YHi×;[F×;×r]hXM]hDH×leiXPYYHF×k]×FHYPqHh×;
rPFHh×h;[NH×]M×P[kHhqH[kP][i¹×6H×[HHF×k]×FPkDO×;iiHiiZH[ki
C;iHF×][×]lh×]r[×ehHFH{[HF×FH{DPki×;[F×YPZPk×O;[F]xi×;[F
][r;hF×hHMHhh;Yi¹

6H× YPZPk× ]lh× ]qHh;YY× ]eHh;kP[N× D;e;DPkt¹× -Hi]lhDHi×;hH
D][{[HF× k]× kO]iH× ;r;hFHF× k]× P[FPqPFl;Y× ]hN;[Pi;kP][i
Y;hNHYt×kOh]lNO×k;s;kP][¹×"ee]hkl[PkPHi×;hPiP[N×Mh]Z×liH
]M×hHi]lhDHi×rPkOP[×kOH×ehPq;kH×iHDk]h×;[F×Nh;[k×Ml[FP[N
;q;PY;CYH×k]×kOPhF×iHDk]h×]hN;[Pi;kP][i×;hH×Z;hNP[;YPiHF¹
6H×M;PY×k]×O;h[Hii×D]ZZl[Pkt×;iiHki×;[F×hHi]lhDHi×; [F
kOH× OlZ;[× hHi]lhDH× ]M× kOH× hHiPFH[ki× rH× ;hH× H[N;NP[N
rPkO×;[F×kOHPh×M;ZPYt×;[F×MhPH[Fi¾×kOHt×CHD]ZH×e;iiPqH
hHDPePH[ki×]M×]lh×iHhqPDHi×;i×]ee]iHF×k]×Hgl;Y×e;hk[Hhi
P[×kOHPh×D;hH×W]lh[Ht¹

/OPi×ikh;kHNt×]xHhi×;[×;YkHh[;kPqH×e;h;FPNZ×M]h×elCYPD
Z;[;NHZH[k¹×6H×D;YY×kOPi×e;h;FPNZ×�lZ;[×�H;h[P[N×.t ikHZi
Æ��.Ç¹×��.×Pi×C;iHF×][×;×FPxHhH[k×iHk×]M×Ml[F;ZH[k;Y×CHYPHMi´
;[F×kOHhHM]hH×O;i×;×FPxHhH[k×iHk×]M×Zlkl;YYt×ilee]hkPqH
Z;[;NHZH[k×eh;DkPDHi¹×/OH×��.×;eeh];DO×k]×elCYPD
Z;[;NHZH[k×D][kP[l]liYt×HseY]hHi×kOH×ZHiit×hH;YPkt×]M×O]r
kOH×]lkD]ZHi×kO;k×Z;kkHh×k]×H;DO×eHhi][×ZPNOk×CH×;DOPHqHF×P[
kOHPh×l[PglH×YPMH×D][kHsk¹×/OH×W]C×]M×elCYPD×Z;[;NHZH[k×É×]M
]hN;[PiP[N×kOPi×r]hX×É×Pi×k]×DhH;kH×kOH×D][FPkP][i×rOHhHCt
elCYPD×iHhqPDH×Z;XHi×kOPi×e]iiPCYH×P[×kOH×Z]ik×HyDPH[k×;[F
HxHDkPqH×r;t¹×�k×Pi×elCYPD×iHhqPDH×M]h×kOH×hH;Y×r]hYF¹

�lZ;[×elCYPD×iHhqPDH×Pi×P[M]hZHF×Ct×kOH×CHYPHMi×kO;k×HqHht
hHiPFH[k×kO;k×;DDHii×][H×]M×]lh×iHhqPDHi×Pi×;×D]ZeYHkH´
D]ZeYHs×;[F×l[PglH×P[FPqPFl;Y×rPkO×;×l[PglH×iHk×]M×ikhH[NkOi
;[F×[HHFi¹×

×k]×HZe]rHh×kOHZ×k]×;FFhHii×kOHPh×[HHFi¹

lPYFP[N×;×khlikP[N×hHY;kP][iOPe×Pi×kOH×ik;hkP[N×e]P[k×M]h×OlZ;[
elCYPD×iHhqPDH×;i×kOH×Ml[F;ZH[k;Y×C;iPi×k]×;YY]r×i]YlkP][i×k]×CH
D]ÊFHiPN[HF¹×.]YlkP][i×[HHF×k]×CH×CHie]XH×k]×kOH×P[FPqPFl;Y
hHiPFH[k×;[F×Z;t×D][k;P[×HYHZH[ki×]M×iHhqPDH×eh]qPiP][
OPik]hPD;YYt×eh]qPFHF×P[×ZlYkPeYH×FPxHhH[k×iHhqPDHi×;Dh]ii
FPxHhH[k×]hN;[Pi;kP][i¹

/OH×;PZ×]M×OlZ;[×elCYPD×iHhqPDH×Pi×k]×ClPYF×;
hHY;kP][iOPe×rPkO×H;DO×hHiPFH[k×rH×iHHX×k]×iHhqH×k]
l[FHhik;[F×kOHPh×l[PglH×D][kHsk×;[F×D]ÊFHiPN[×;×CHie]XH
i]YlkP][×rPkO×kOHZ
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*H]eYH×rO]×r]hX×P[×;×r;t×kO;k×Pi×P[M]hZHF×Ct×D]ZeYHsPkt×liH
kOH×Y;[Nl;NH×]M× ×k]×FHiDhPCH×rO;k×kOHt×F]¹×/OPi
ZH;[i×hHD]N[PiP[N×kOH×q;hPHkt×]M×OlZ;[×[HHF×;[F×HseHhPH[DH´
ClPYFP[N×HZe;kOt×CHkrHH[×eH]eYH×i]×kO;k×kOHt×D;[×M]hZ
HxHDkPqH×hHY;kP][iOPei´×l[FHhik;[FP[N×kOH×ikhH[NkOi×kO;k×H;DO
eHhi][×ChP[Ni´×;[F×FHYPCHh;kHYt×r]hXP[N×k]×DhH;kH×khlik×CHkrHH[
eH]eYH¹×�;[;NHhi×k;YX×;C]lk×ÓYPCHh;kP[NÔ×r]hXHhi×Mh]Z×;kkHZeki
k]×eh]DHFlh;YPiH×rO;k×O;eeH[i×P[×N]]F×OlZ;[×hHY;kP][iOPei´
;[F×P[ikH;F×M]Dli×][×kOH×D;e;CPYPkPHi×;[F×D][kHski×rOPDO×OHYe
H[;CYH×kOHiH×hHY;kP][iOPei¹×/OHt×k;YX×;C]lk×eh]qPFP[N×ilee]hk
kO;k×Pi×CHie]XH¹×�]h×Ml[FHhi×;[F×D]ZZPiiP][Hhi´×CHP[N×OlZ;[
ZH;[i×DhH;kP[N×khlik×rPkO×;[F×CHkrHH[×kOH×]hN;[Pi;kP][i×kOHt
Ml[F¹×/hlik×Pi×rO;k×H[;CYHi×Ml[FHhi×;[F×D]ZZPiiP][H hi×k]×YHk×N]
]M×kOH×PFH;×kO;k×kOHt×Zlik×CH×P[×D][kh]Y×]M×kOH×ilee]hk×kO;k×Pi
eh]qPFHF×liP[N×kOHPh×hHi]lhDH¹

ÓCHP[N×OlZ;[Ô

�qHht][H×;NhHHi×kO;k×YH;h[P[N×Pi×PZe]hk;[k´×i]×O]r×Pi×YH;h[P[N
FPxHhH[k×P[×;[×��.×;eeh];DOº×"YF×r]hYF× *�×kOH]ht×eh]iDhPCHi
kO;k×rH×ik;hk×rPkO×;×eh]CYHZ´×kHik×e]kH[kP;Y×i]YlkP][i´×{[F
i]ZHkOP[N×kO;k×r]hXi×;[F×kOH[×iD;YH×Pk×le¹×Ñ6O;k×r]hXiÒ×Pi
elCYPiOHF×P[×HqPFH[DH×C;iHF×M]h×]kOHhi×k]×hHeYPD;kH¹

�]rHqHh́ ×P[×;×D]ZeYHs×itikHZ´×kOPi×ikh;kHNt×Pi×YPZPkHF´×;i×Pk
;iilZHi×kO;k×kOH×itikHZ×Pi×ik;kPD×;[F×YP[H;h×rOH[×P[×M;Dk×Pk×Pi
Ft[;ZPD×;[F×HqHht×DO;[NP[N¹×�i×ilDO×ÓrO;k×r]hXiÔ×Pi×;Yi]
DO;[NP[N×;[F×Hq]YqP[N¹×6O;k×ZPNOk×r]hX×k]×i]YqH×][H×hHiPFH[kÔi
FHehHiiP][×Z;t×[]k×r]hX×M]h×;[]kOHh×hHiPFH[k¹×6O;k×ZPNOk
r]hX×P[×][H×D]ZZl[Pkt×Z;t×CH×P[HxHDkPqH×P[×;[]kOHh¹×/OHhH
;hH×DlYklh;Y×FPxHhH[DHi´×D]ZZl[Pkt×FPxHhH[DHi×;[F×e]YPDt
FPxHhH[DHi×;[F×kOHiH×;hH×HqHh×DO;[NP[N¹×�"5�
Ê€ˆ×O;i
h;FPD;YYt×DO;[NHF×O]r×]lh×i]DPHkt×]eHh;kHi´×tHk×Z]ik×]M×kOH
elCYPiOHF×HqPFH[DH×C;iH×Pi×C;iHF×][×HseHhPZH[ki×l[FHhk;XH[
CHM]hH×�"5�
¹

�[×��.×;eeh];DO×k]×�H;h[P[N×hHD]N[PiHi×C]kO×kOH×Ft[;ZPD
[;klhH×]M×kOH×itikHZ×rH×]eHh;kH×P[×kO;k×FHYPqHhi×]lkD]ZHi×M]h
hHiPFH[ki´×;[F×kOH×FPxHhH[DHi×CHkrHH[×FPxHhH[k×itikHZi¹×�[
]hFHh×k]×YH;h[×P[×;[×��.×;eeh];DO´×rH×[HHF×k]×YH;h[
D][kP[l]liYt×k]×XHHe×e;DH×rPkO×kOHiH×DO;[NP[N×FPxHhH[DHi¹

6H×[HHF×k]×D]ZZPiiP][×;×YH;h[P[N
H[qPh][ZH[k×k]×D][ik;[kYt×kHik´×HZCHF×;[F×hH{[H×
"lh×r]hXM]hDH×[HHFi×k]×CH×HZe]rHhHF×;[F×NPqH[×eHhZPiiP][×k]
kHik×[Hr×;eeh];DOHi×;[F×hHe]hk×rO;k×r]hXi×;[F×DhPkPD;YYt
rOHhH×kOP[Ni×F][Ôk×r]hX×]h×ik]e×r]hXP[N¹×6H×[HHF×k]×D;eklhH
;[F×liH×F;k;×;[F×P[kHYYPNH[DH×P[×;×FPxHhH[k×r;t×k]×ilee]hk
YH;h[P[N×P[DYlFP[N×gl;YPk;kPqH×F;k;×;[F×hHiPFH[k×ik]hPHi¹×6H
[HHF×k]×ChP[N×FPxHhH[k×eh]MHiiP][;Yi×k]NHkOHh×k]×hH|HDk
hHNlY;hYt×;[F×iO;hH×YH;h[P[N¹

�][kP[l]li×YH;h[P[N CHD]ZHi×kOH×XHt×ikh;kHNPD×]lkD]ZH×;[F
ZHDO;[PiZ×kOh]lNO×rOPDO×rH×Z;[;NH×kOH×itikHZ×;[F
YH;FHhi×[HHF×k]×iPN[;Y×kOPi¹

rO;k×r]hXi¹

/($5 1 ,1 *
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6<67 (0

�M×rH×;DDHek×kO;k×Pk×Pi×kOH×P[kHh;DkP][×]M×;YY×]M×kOH×Z;[t
q;hP;CYHi×P[×kOH×itikHZ×kO;k×DhH;kH×e]iPkPqH×]lkD]ZHi×M]h
hHiPFH[ki´×h;kOHh×kO;[×P[FPqPFl;Y×iHhqPDHi×]h×eh]Nh;ZZHi´×kOH[
rH×[HHF×k]×;iX×]lhiHYqHi×;×[Hr×glHikP][³×Ó

CHD;liH×OH;YkOPHh×itikHZi×DhH;kH×CHkkHh
]lkD]ZHi¹

�]r×F]×rH×DhH;kH
OH;YkOPHh×itikHZiºÔ´×

.tikHZ×.kHr;hFi×ik;hk×Ct×ClPYFP[N×khlikP[N
hHY;kP][iOPei×CHkrHH[×;YY×]M×kOH×itikHZ×;Dk]hi¹×/OHt×;iX
glHikP][i×YPXH³

/OH×h]YH×]M×itikHZ×YH;FHhi×;[F×D]ZZPiiP][Hhi×iOPMki×Mh]Z
][H×]M×ieHDP{D;kP][×;[F×eHhM]hZ;[DH×Z;[;NHZH[k×k]×] [H×]M
itikHZ×ikHr;hFi ¾×kOHPh×Ml[DkP][×Pi×k]×Y]]X×;MkHh×kOH×OH;YkO×]M
kOH×itikHZ¹×

6O]× ;hH× ;YY× ]M× kOH× itikHZ× ;Dk]hi× rO]× O;qH× ;× h]YH× P[
FHYPqHhP[N×kOH×itikHZ×]lkD]ZHº
�]r× D;[× ;× ClPYF× hHY;kP][iOPei× CHkrHH[× kOH× itikHZÔi
;Dk]hi×C;iHF×][×khlikº
�]r× D;[× rH× D]YYHDkPqHYt× FHqHY]e× ;× iH[iH× ]M× iO;hHF
elhe]iHº
�]r×D;[×rH×H[ilhH×kO;k×rH×D;[×YH;h[×k]NHkOHhº
�]r×H;it×Pi×Pk×M]h×li×k]×D]YY;C]h;kH×k]NHkOHh×;[F×iO;hH
P[M]hZ;kP][º

/OHhH×kOH[×[HHFi×k]×CH×eh]DHiiHi×]M×D]ÊFHiPN[´
HseHhPZH[k;kP][´×{[FP[N×]lk×rO;k×r]hXi×;[F×HZCHFFP[N×kO;k
eh;DkPDH×rPkOP[×kOH×itikHZ¹×/OPi×rPYY×P[HqPk;CYH×DO;[NH×kOH
itikHZ×;[F×i]×kOH×DtDYH×hHeH;ki×;i×kOH×[Hr×itikHZ×[HHFi×k]
CH×hHÊhHqH;YHF¹×/OPi×Pi×iO]r[×P[×{NlhH×•¹•Ø×]qHhYH;M

.tikHZi×]eHh;kH×;k×FPxHhH[k×iD;YHi¹×�×itikHZ×D]lYF×CH×;
hHiPFH[kÔi×YPMH´×;[×P[FPqPFl;Y×iHhqPDH´×;[×]hN;[Pi;kP][´×;
[HPNOC]lhO]]F´×;×C]h]lNO´×]h×;×ieHDP{D×]lkD]ZH¹×�×itikHZ
kO;k×FHYPqHhi×kOH×]lkD]ZH×]M×]CHiPkt×rPYY×Y]]X×FPxHhH[k×k]×;
itikHZ×kO;k×FHYPqHhi×kOH×]lkD]ZH×]M×N]]F×ZH[k;Y×OH;YkO¹

5HT XL UHP HQW�RI �WKH�S URY L G HU�WR�

)LJ X U H� � � � � 6 \ VWHP V� DW� 'Lé HU HQ W� 6 FDOHV

�&�R�P�P�L�V�V�L�R�Q�L�Q�J���I�R�U���/�H�D�U�Q�L�Q�J

�b�&�R���G�H�V�L�J�Q�������F�R���S�U�R�G�X�F�H
�b�&�R�Q�W�L�Q�X�R�X�V�O�\���W�H�V�W���Z�K�D�W���L�V���Z�R�U�N�L�Q�J���D�Q�G���Z�K�D�W���L�V
�Q�R�W���G�X�U�L�Q�J���W�K�H���F�R�Q�W�U�D�F�W���D�Q�G���ë�H�[���D�Q�G���D�G�D�S�W���W�K�H
�F�R�Q�W�U�D�F�W

& RP P L VVL RQL QJ �D�/ HDUQL QJ �& XO WXUH

�b�7�U�X�V�W���D�Q�G���F�R�O�O�D�E�R�U�D�W�L�R�Q���U�D�W�K�H�U���W�K�D�Q���F�R�P�S�H�W�L�W�L�R�Q
�S�U�R�Y�L�G�H�U�V���D�Q�G���S�U�R�Y�L�G�H�U���F�R�P�P�L�V�V�L�R�Q�H�U
�b�5�H�ë�H�F�W�L�Y�H���S�U�D�F�W�L�F�H
�b�3�R�V�L�W�L�Y�H���H�U�U�R�U���F�X�O�W�X�U�H
�b�6�H�S�D�U�D�W�L�Q�J���S�H�U�I�R�U�P�D�Q�F�H���D�Q�G���I�X�Q�G�L�Q�J
�F�R�Q�Y�H�U�V�D�W�L�R�Q�V
�b�(�P�S�R�Z�H�U���V�W�D�é���W�R���W�U�\���Q�H�Z���D�S�S�U�R�D�F�K�H�V���D�Q�G
�V�K�D�U�H���U�H�V�X�O�W�V
�b�)�R�F�X�V���S�H�U�I�R�U�P�D�Q�F�H���G�D�W�D���R�Q���F�R�O�O�H�F�W�L�R�Q���R�I
�O�H�D�U�Q�L�Q�J���U�H�V�X�O�W�V

$FFRXQWDE L O L W\ �

�b�:�L�G�H�U���X�V�H���R�I���G�D�W�D���D�Q�G���L�Q�W�H�O�O�L�J�H�Q�F�H���L�Q�F�O�X�G�L�Q�J
�T�X�D�O�L�W�D�W�L�Y�H���G�D�W�D���D�Q�G���U�H�V�L�G�H�Q�W���V�W�R�U�L�H�V
�b�$�J�D�L�Q�V�W���D���E�U�R�D�G�H�U���V�H�W���R�I���S�U�L�Q�F�L�S�O�H�V���D�Q�G���Y�D�O�X�H�V
�b�5�H�T�X�L�U�H���I�U�R�Q�W���O�L�Q�H���S�U�R�I�H�V�V�L�R�Q�D�O�V���W�R���D�F�F�R�X�Q�W���R�I
�W�K�H�L�U���D�F�W�L�R�Q�V���D�Q�G���Z�K�H�W�K�H�U���W�K�H�\���V�R�O�Y�H�G���W�K�H
�U�H�V�L�G�H�Q�W�Í�V���S�U�R�E�O�H�P���L�Q���W�K�H�� ���W�K�H�\���I�R�X�Q�G
�W�K�H�P�V�H�O�Y�H�V���L�Q���W�R��

�F�R�Q�W�H�[�W

�b�3�H�H�U�V
�b�6�H�U�Y�L�F�H���8�V�H�U�V
�b�0�D�Q�D�J�H�U�V

����������������



& KDSW H U� ��� 2 XU� 9LV LRQ�� $LPV �� 3ULQF LSOH V � DQG� 9DOXH V

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

����������������

) L J XUH�� �� ��7KH�+/ 6 �/ HDUQL QJ �& \ FO H

�ZeYHZH[kP[N×;[×��.×�eeh];DO×P[×/Olhh]DX

�;[t×]M×kOH×Z]ik×ilDDHiMlY×;hH;i×]M×kh;[iM]hZ;kP][×P[×/Olhh]DX×;hH
;YhH;Ft× ]eHh;kP[N× ][× ��.× ehP[DPeYHi¹Ø × /OHiH× P[DYlFH× ]lh× �]D;Y× �hH;
�]]hFP[;k]hi´× �]ZZl[Pkt× �HF× .]YlkP][i´× �]ZZl[Pkt× 
l PYFHhi´
6HYYCHP[N× /H;Zi´× ;[F× �[kHNh;kHF× *hPZ;ht× ;[F× �]ZZl[P kt× �H[k;Y
�H;YkO× �;hH¹Ø × /OHt× ;hH× FHYPqHhP[N× CHkkHh× ]lkD]ZHi× M]h× hHiPFH[ki× Ct
MhHHP[N× Mh][k× YP[H× ik;x× Mh]Z× ehHÊFH{[HF× iHhqPDH× ieHDP{D;kP][i´× �*�i
;[F× ClhH;lDh;Dt× ;[F× HZe]rHhP[N× kOHZ× k]× D]ÊFHiPN[× CHie]XH
i]YlkP][i×rPkO×hHiPFH[ki×kO;k×hHie][F×k]×P[FPqPFl;Y×D][kHsk¹

.PZPY;hYt́ × ]lh×/OH]ht× ]M× �O;[NH× eh]DHii× O;i× M]hZHF× kOH× C;iPi× ]M× ;
iO;hHF×qPiP][×CHkrHH[× /Olhh]DX×YH;FHhi×C;iHF× ][×Y][NÊkHhZ×khlikP[N
hHY;kP][iOPei×;[F×;×iH[iH×]M×iO;hHF×elhe]iH¹

�]rHqHh́ × ]lh× ilDDHiiHi× ikPYY× ]eHh;kH×P[× ;× rPFHh×D][kHsk× ]M
 Hr×*lCYPD×�;[;NHZH[k × rPkO× k]]× Z;[t× FPiDhHkH× iHhqPDHi
;[F× kOhHiO]YFi´× ][r;hF× hHMHhh;Y× ;[F× ehHÊFH{[HF× ]eHh;kP[N
Z]FHYi¹

�]qP[N×M]hr;hF´×rH×rPYY×kh;[iM]hZ×]lh×H[kPhH×�YYP;[DH×][×��.
ehP[DPeYHi´× FHYPqHhP[N× CHie]XH× i]YlkP][i× D]ÊFHiPN[HF× rPkO
hHiPFH[ki¹Ø × /OPi× hHglPhHi× ;× itikHZPD× iOPMk× P[× kOH× r;t× rH
D][DHekl;YPiH×;[F×FHYPqHh×elCYPD×iHhqPDH×P[×OH;YkO´×rHYYCHP[N
;[F×D;hH×;Dh]ii×]lh×C]h]lNO¹×/OH×kh;[iM]hZ;kPqH×DO;[NH×rH
rPYY×FHYPqHh×Pi×iHk×]lk×P[×�PNlhH×•¹‚×]qHhYH;M¹



& KDSW H U� ��� 2 XU� 9LV LRQ�� $LPV �� 3ULQF LSOH V � DQG� 9DOXH V

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�×��.×;eeh];DO×Pi×C;iHF×][×kOH×D][DHek×kO;k×rH×[HHF×k]
DhH;kH×OH;YkOt×itikHZi×k]×FHYPqHh×OH;YkOt×]lkD]ZHi¹×�×OH;YkOt
itikHZ×Pi×l[FHheP[[HF×Ct×ikh][N×hHY;kP][iOPei×CHkrHH[×;YY
itikHZ×;Dk]hi×C;iHF×][×hHieHDk×;[F×khlik×;[F×;×iO;h HF×qPiP][
;[F×l[FHhik;[FP[N×]M×kOH×itikHZ¹

�[×••••´×/Olhh]DX×�5.×M;DPYPk;kHF×;×iHD][F×
eh]DHii×D][iPikP[N×]M×;×iHhPHi×]M×r]hXiO]ei×kO;k×Ch]lNOk
/Olhh]DXÔi×OH;YkO´×D;hH´×rHYYÊCHP[N×;[F×kOPhF×iHDk]h×itikHZ
YH;FHhi×k]NHkOHh×k]×FHC;kH×;[F×;NhHH×]lh×qPiP][´×N];Yi×;[F
ehP[DPeYHi×kO;k×l[FHh×eP[×]lh×Y]D;Y×kh;[iM]hZ;kP][¹×/OPi×ClPYk×][
kOH×]hPNP[;Y× r]hXiO]ei×kO;k×rHhH×l[FHhk;XH[
P[×••€†¹×6H×CHYPHqH×kO;k×ZlDO×]M×]lh×kh;[iM]hZ;kP][;Y×ilDDHii
k]×F;kH×P[×/Olhh]DX×Pi×FlH×k]×kOH×ikhH[NkO×]M×]lh×Y]D;Y×Y][N×kHhZ
e;hk[HhiOPe×hHY;kP][iOPei×;[F×iO;hHF×q;YlHi¹

/OH]ht×]M×�O;[NH

/OH]ht×]M×�O;[NH×

�� ��2XU�6KDUHG �*RDO� �'HVLUHG

, P S DFW � �2XW FRP HV�DQG �3 ULQFLS OHV

�h]Z×kOH×iHD][F× eh]DHii´×rH×;NhHHF×kOH
M]YY]rP[N³

/OH]ht×]M×�O;[NH×

2XU� 2YH UDUFKL QJ� *RDO

% H W W H U� RXW F RPH V � IRU� LQGLYLGXDOV �� W KDW � W DN H

SODF H � F ORV H � W R� KRPH � DQG� PDN H � W KH � EH V W � XV H

RI� KH DOW K� DQG� F DUH � UH V RXUF H V �

)LJ X U H� � � � � � 7 K H� &K DQ J H� : H� : LOO� &U HDWH

����������������



& KDSW H U� ��� 2 XU� 9LV LRQ�� $LPV �� 3ULQF LSOH V � DQG� 9DOXH V

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

2XU�'HVLUHG �2XW FRP HV

�b�5�H�V�L�G�H�Q�W�V���D�U�H���D�E�O�H���W�R���D�F�K�L�H�Y�H���P�R�U�H���R�I���Z�K�D�W���P�D�W�W�H�U�V���W�R���W�K�H�P
�b�6�X�S�S�R�U�W���L�V���S�U�R�Y�L�G�H�G���L�Q���F�R�O�O�D�E�R�U�D�W�L�R�Q���Z�L�W�K���W�K�H���F�R�P�P�X�Q�L�W�\���D�Q�G���I�R�F�X�V�H�V���ê�U�V�W���D�Q�G���I�R�U�H�P�R�V�W���R�Q���Z�K�D�W���W�K�H���F�R�P�P�X�Q�L�W�\���F�D�Q
�R�é�H�U
�b�5�H�V�L�G�H�Q�W�V���P�D�[�L�P�L�V�H���R�S�S�R�U�W�X�Q�L�W�\���W�R���V�W�D�\���D�V���K�H�D�O�W�K�\���D�V���S�R�V�V�L�E�O�H���D�Q�G���U�H�T�X�L�U�H���I�H�Z�H�U���L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���I�U�R�P���V�H�U�Y�L�F�H�V��
�b�5�H�V�L�G�H�Q�W�V���D�U�H���D�E�O�H���W�R���ê�Q�G���W�K�H���U�L�J�K�W���V�R�O�X�W�L�R�Q���I�R�U���W�K�H�P���ê�U�V�W���W�L�P�H���D�Q�G���L�Q���W�K�H���U�L�J�K�W���S�O�D�F�H��
�b�5�H�V�L�G�H�Q�W�V���D�U�H���H�P�S�R�Z�H�U�H�G���W�R���D�F�K�L�H�Y�H���W�K�H�L�U���Y�H�U�V�L�R�Q���R�I���D���J�R�R�G���O�L�I�H
�b�2�X�U���D�O�O�L�D�Q�F�H���D�Q�G���V�\�V�W�H�P���U�H�V�R�X�U�F�H�V���D�F�K�L�H�Y�H���E�H�W�W�H�U���R�X�W�F�R�P�H�V���W�K�U�R�X�J�K���H�D�U�O�L�H�U���L�Q�W�H�U�Y�H�Q�W�L�R�Q���D�Q�G���S�U�H�Y�H�Q�W�D�W�L�Y�H
�L�Q�W�H�J�U�D�W�H�G���V�R�O�X�W�L�R�Q�V���W�K�D�W���U�H�G�X�F�H���
�I�D�L�O�X�U�H���G�H�P�D�Q�G�
��

"lh×€•×/h;[iM]hZ;kP][×*hP[DPeYHi

����������������



&KDSWHU���b

2XU�,QWHJUDWHG�:HOOEHLQJ

0RGHO



&KDSWHU��� �2XU�,QWHJUDWHG�:HOOEHLQJ�0R GHO

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OPi×DO;ekHh×eh]qPFHi×;[×]qHhqPHr×]M×]lh×rHYYCHP[N×Z]FHY×;[F×O]r×kOH×FPxHhH[k×HYHZH[ki×P[kHh;Dk¹×�O;ekHhi×ƒ×k]×ˆ×l[e;DX×H;DO
HYHZH[k×P[FPqPFl;YYt×;[F×;Dk×;i×P[FPqPFl;Y×ikh;kHNPHi×P[×;[F×]M×kOHZiHYqHi×kO;k×D;[×CH×hH;F×P[FHeH[FH[kYt×;[F×eh]qPFH×;×CYlH×ehP[k
M]h×kh;[iM]hZ;kP][×]M×ieHDP{D×itikHZ×HYHZH[ki¹

�]rHqHh́ ×;i×rH×[]kHF×P[×�O;ekHh×•´×P[×;×D]ZeYHs×itikHZ´×Pk×Pi×kOH×P[kHh;DkP][×]M×q;hP;CYHi´×HYHZH[ki×;[F×lYkPZ;kHYt×eH]eYH×kO;k
FHYPqHh× ]lkD]ZHi× h;kOHh× kO;[× P[FPqPFl;Y× kH;Zi× ]h× eh]Nh;ZZHi¹× �k× Pi× kOHhHM]hH× PZe]hk;[k× k]× l[FHhik;[F× kOH× P[kHhFHeH[FH[DPHi
CHkrHH[×kOH×DO;ekHhi×;[F×kOHPh×hHieHDkPqH×kh;[iM]hZ;kP][×eY;[i¹

�[×FHqHY]eP[N×;×rO]YH×itikHZ×;eeh];DO×k]×OH;YkO×;[F×D;hH×kh;[iM]hZ;kP][´×rH×O;qH×khPHF×k]×Z;XH×Pk×;i×H;it×;i×e]iiPCYH×M]h×Mh][k
YP[H×ik;x×k]×D]YY;C]h;kH×rPkO×H;DO×]kOHh×;[F×hHiPFH[ki×k]×D]ÊFHiPN[×iP[NYH×P[kHNh;kHF×i]YlkP][i´×XHHeP[N×ClhH;lDh;Dt́ ×;iiHiiZH[k
;[F×][r;hF×hHMHhh;Y×k]×;[×;Ci]YlkH×ZP[PZlZ´×MhHHP[N×le×ik;x×k]×ieH[F×Z]hH×kPZH×FHYPqHhP[N×D;hH¹

�PNlhH×‚¹€×iO]ri×]lh×hHÊPZ;NP[HF×;[F×kh;[iM]hZHF×itikHZ´×]lh×�[kHNh;kHF×6HYYCHP[N×�]FHY×;[F×kOH×hHZ;P[P[N×DO;ekHhi×rPkOP[
kOPi×ikh;kHNt×k]×eh]qPFH×Z]hH×FHk;PY×][×H;DO×HYHZH[k³

)LJ X U H� � � �



& KDSW H U� ��� 2 XU� , QW H JUDW H G� :H OOEH LQJ� 0RGH O

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

7 UDQ VIRUP H G�3ULP DU\�&DUH ��&K DSW H U���

,Q W H JUDW H G� &DUH � ZLW K LQ � W K H � &RP P X Q LW \� DURX Q G� W K H

3ULP DU\�&DUH �1 H W ZRUN��&K DSW H U���

/OH×P[DHekP][×]M×*hPZ;ht×�;hH× Hkr]hXi×Æ*� iÇ×eh]qPFHi×;×OlNH
]ee]hkl[Pkt×k]×ÑYHqHY×leÒ×ehPZ;ht×D;hH×iHhqPDHi×Y]D;YYt́ ×eh]qPFP[N
kOH× ;CPYPkt× k]× FHYPqHh× Z]hH× iHhqPDHi× ][DH× ;k× iD;YH´× iO;hH× CHik
DYP[PD;Y×eh;DkPDH×;[F×iO;hH×;[F×Hse;[F×kOH×HsPikP[N×r]hXM]hDH¾
PZeh]qP[N×;DDHii×;[F×hHFlDP[N×q;hP;kP][×P[×]lkD]ZHi×CHkrHH[
P[FPqPFl;Y×eh;DkPDH×e]elY;kP][i¹×"lh×eY;[i×k]×F]×kOPi×;hH×iHk×]lk
P[×FHk;PY×P[×�O;ekHh×„¹

����������������

3UH YH Q W DW LYH � DQ G� 3URDF W LYH � $SSURDF K H V� W K URX JK

3RSX ODW LRQ �+H DOW K �0DQ DJH P H Q W ��&K DSW H U���

/H YH UDJLQ J� W K H � 3RZH U� RI� 5 H VLGH Q W V� DQ G� &RP P X Q LW LH V

�&K DSW H U���

�[× kOH× DH[khH× ]M× ]lh× kh;[iM]hZHF× itikHZ× Pi× ehPZ;ht×D;hH¹
�[ilhP[N× OPNO× gl;YPkt× ;[F× H;iPYt× ;DDHiiPCYH× ehPZ;ht× D;hH× Pi
DhPkPD;Y×k]×]lh×hHiPFH[ki´×;[F×rOPYik×kOH×gl;YPkt×]M×ehPZ;ht×D;hH
Y]D;YYt× O;i× PZeh]qHF× iPN[P{D;[kYt× ]qHh× kOH× e;ik× iPs× tH;hi´× rH
X[]r×kO;k×i;kPiM;DkP][×Y]D;YYt×Y;Ni×CHOP[F×[;kP][;Y×CH[DOZ;hXi¹
/OH×h;kP]×]M×NH[Hh;Y×eh;DkPkP][Hhi×;[F×eh;DkPDH×[lhiH×k]×e;kPH[ki
P[× /Olhh]DX× O;i× OPik]hPD;YYt× CHH[× iPN[P{D;[kYt× r]hiH× kOH
�[NY;[F× ;[F× P[× ;× D]ZeHkPkPqH× r]hXM]hDH× Z;hXHk´× rH× [HHF× k]
DhH;kH× ;× itikHZ× ;kkh;DkPqH× k]× MlklhH× DYP[PDP;[i× k]×;kkh;Dk× kOH
ChPNOkHik×;[F×CHik×k]×kOH×C]h]lNO¹

�k× kOH× OH;hk× ]M× ]lh× eY;[i× ;hH× hHiPFH[ki× ;[F× D]ZZl[PkPHi¹
�Pik]hPD;YYt́ ×rH×O;qH×k]]×]MkH[×iHH[×kOH×r]hYF×kOh]lNO×kH;Zi´
iHhqPDHi×;[F×eh]CYHZi×kO;k×rH×O;qH×FH{[HF×P[×;Fq;[DH×h;kOHh
kO;[× kOh]lNO× kOH× HtHi× ]M× hHiPFH[ki¹× -HiPFH[ki× F][Ôk× YPqH× kOHPh
YPqHi×kOh]lNO×]lh×iHhqPDHi×;[F×kOH×ÓFH{DPkiÔ×rH×FH{[H×[HHF×{sP[N
Clk×kOh]lNO×kOHPh×]r[×D]ZZl[PkPHi×;[F×[HPNOC]lhO]]Fi¹Ø

/Olhh]DX×;YhH;Ft×O;i×;×Y][N×kh;FPkP][×]M×r]hXP[N×P[×;×ikhH[NkOi
;[F×;iiHki×C;iHF×r;t¾×ik;hkP[N×rPkO×ÓrO;kÔi×ikh][NÔ×h;kOHh×kO;[
ÓrO;kÔi× rh][NÔ¹× *h]Nh;ZZHi× YPXHØ .kh][NHh× /]NHkOHh́ ×]lh
�]YY;C]h;kPqH× �]ZZl[PkPHi× �h;ZHr]hX´× �PDh]× �[kHhehP iHi× ;[F
�]D;Y×�hH;×�]]hFP[;kP][×hHD]N[PiH×kOH×e]rHh×]M×O;h[HiiP[N×kOH
iXPYYi´×;CPYPkPHi×;[F×P[NH[lPkt×]M×kO]iH×rPkO×rO]Z×rH×r]hX´×kOHPh
M;ZPYPHi´× MhPH[Fi´× [HPNOC]lhO]]Fi× ;[F× D]ZZl[PkPHi¹×6H× ;hH
eh]lF× ;[F× HskhHZHYt× M]hkl[;kH× k]× O;qH× HsDHekP][;YYt× ikh][N
e;hk[HhiOPei× rPkO× ;× qPCh;[k× ;[F× FPqHhiH× D]ZZl[Pkt× ;[F
q]Yl[k;ht× iHDk]h́ × ;[F× ]lh× �]ZZl[Pkt× �lCi× ;YhH;Ft× eh ]qPFH
eY;DHi×Mh]Z×rOPDO×hHiPFH[ki×D]ZH×k]NHkOHh×k]×OHYe×H;DO×]kOHh¹
�]rHqHh́ ×k]]×]MkH[×]lh×H[N;NHZH[k×rPkO×hHiPFH[ki×hHZ;P[i×P[
iPY]i´× DH[khHF× ;h]l[F× iHhqPDHi× ]h× ikh;kHNPHi× kO;k× rH× kOP[X× ;hH
PZe]hk;[k´× ;[F× Pi× D][ilYk;kPqH× h;kOHh× kO;[× CP[FP[N¹× 6H
hHD]N[PiH× kO;k× rH× [HHF× k]× N]× MlhkOHh¾× ClPYFP[N× �]ZZl[Pkt
-HMHhH[DH× ;[F× �[qHikZH[k× 
];hFi× ;i× iP[NYH× ZHDO;[PiZi× k]
O;qH×;[×][N]P[N×D][qHhi;kP][×rPkO×hHiPFH[ki×;[F×NH[lP[HYt×D]Ê
FHiPN[× ;[F× D]ÊD]ZZPiiP][× P[× ;× r;t× kO;k× ;FFhHiiHi× kOHPh
[HPNOC]lhO]]F× ;[F× Y]D;YPkt× ehP]hPkPHi¹× 6H× rPYY× ClPYF× ][× ]lh
ilDDHiiHi×k]×F;kH×;[F×HskH[F×kOH×ikhH[NkOi×;[F×;iiHki×C;iHF
HkO]i× ;Dh]ii× ]lh× H[kPhH× OH;YkO´× D;hH× ;[F× rHYYCHP[N×itikHZ¹
�O;ekHh×‚×iHki×]lk×]lh×eY;[i×k]×F]×kOPi¹

/]]× ]MkH[´× ]lh× OH;YkO× ;[F× D;hH× iHhqPDH× r;Pki× l[kPY×eH]eYH
CHD]ZH×iHhP]liYt× l[rHYY×CHM]hH×eh]qPFP[N×;× iHhqPDH¹×6H× [HHF
k]× iOPMk× M]Dli× Mh]Z× kOPi× ÓhH;DkPqHÔ× D;hH× Z]FHY× k]× ][H× kO;k× Pi
NH[lP[HYt×eh];DkPqH×;[F×ehHqH[k;kPqH¾×HZe]rHhP[N×hHiPFH[ki×k]
;FFhHii× l[OH;YkOt× CHO;qP]lhi´× FP;N[]iP[N× DOh][PD× FPiH;iH
D][FPkP][i× H;hYPHh× ;[F× eh]qPFP[N× OPNO× gl;YPkt× DYP[PD;Y
Z;[;NHZH[k×k]×H[ilhH×eH]eYH×D;[×ik;t×;i×OH;YkOt×;i× e]iiPCYH
M]h×;i×Y][N×;i×e]iiPCYH¹×*]elY;kP][×�H;YkO×�;[;NHZH [k×Æ*��Ç×É
liP[N× P[kHNh;kHF× F;k;× ;[F× P[kHYYPNH[DH× k]× PFH[kPMt×hPiXi× H;hYPHh
;[F× P[kHhqH[H× eh]qPFHi× [Hr× ]ee]hkl[PkPHi× k]× k;PY]h×eh];DkPqH
D;hH× ;k× FPxHhH[k× D]O]hki× ]M× hHiPFH[ki× k]× PZeh]qH× kOHPh× OH;YkO
;[F×Z;[;NH×kOHPh×Y][N×kHhZ×D][FPkP][i¹×/Olhh]DX×O;i×CHH[×;[
H;hYt× ;F]ekHh× ]M× e]elY;kP][× OH;YkO× Z;[;NHZH[k× ;eeh];DOHi
;[F× ]lh× *��× ;eeh];DO× O;i× ;YhH;Ft× iPN[P{D;[kYt× PZeh] qHF
D;hFP]Êq;iDlY;h× FPiH;iH× ]lkD]ZHi× P[× ]lh× e]elY;kP][× ;[F
ehHqH[kHF×Ol[FhHFi× ]M× ikh]XHi× ;[F×OH;hk× ;kk;DXi¹× 
lk×k]×F;kH´
kOPi× r]hX× O;i× Y;hNHYt× CHH[× FHYPqHhHF× P[× DYP[PD;Y× iPY]i´
D][iPFHhP[N× FPxHhH[k× D][FPkP][i× P[× Pi]Y;kP][´× ;[F× P[
]hN;[Pi;kP][;Y×iPY]i´×M]DliP[N×;DkP][×;[F×P[FPqPFl;Y×�*×ilhNHht
YHqHY¹× �O;ekHh×…×iHki× ]lk×kOH×[Hsk×eO;iH×]M×]lh×kh;[iM]hZ;kP][
][× eh];DkPqH× ;[F× ehHqH[k;kPqH× D;hH× P[DYlFP[N× HZCHFFP[N
OH;YkOt× YPMHiktYH× iHhqPDHi× rPkOP[× H;DO× *hPZ;ht× �;hH×  Hkr]hX´
DhH;kP[N× �[kHNh;kHF× �][N× /HhZ× �][FPkP][i× DYP[PDi× rOHhH
ZlYkPeYH×DOh][PD×FPiH;iHi×D;[×CH×Z;[;NHF×P[×;×][HÊik]eÊiO]e´
;[F× YHqHh;NP[N× kOH× e]rHh× ]M× P[kHNh;kHF× F;k;× k]× ilee]hk
DYP[PDP;[i×;[F×]kOHh×Mh][k×YP[H×ik;x×k]×FHYPqHh×eh];DkPqH´×k;PY]hHF
P[kHhqH[kP][i×k]×hHiPFH[ki¹


Ht][F× kOH× *hPZ;ht× �;hH×  Hkr]hX´× kOHhH× DlhhH[kYt× HsPiki× ;
FPwwtP[N× ;hh;t× ]M× P[FPqPFl;Y× kH;Zi× ;[F× iHhqPDHi´× eh]qPFHF× Ct
FPxHhH[k× ]hN;[Pi;kP][i´× H;DO× rPkO× kOHPh× ]r[× hHMHhh;Y× DhPkHhP;´
kOhHiO]YF×;[F×ik;[F;hF×]eHh;kP[N×eh]DHFlhH´×H;DO×FHiPN[HF×k]
Ó{sÔ×;×iP[NYH×PiilH×DYP[PD;Y×]h×i]DP;Y×eh]CYHZ¹×�]rHqHh́ ×rH×X[]r
Z;[t×]M×]lh×hHiPFH[ki×F]×[]k×YPqH×kOHPh×YPqHi×YPXH×kOPi¾×kOHt×M;DH
D]ZeYHs×DO;YYH[NHi×rPkO×ZlYkPeYH×D;liHi×[HHFP[N×ilee]hk×Mh]Z
Z;[t×FPxHhH[k×eY;DHi¹×/OH×r;t×rH×O;qH×FHiPN[HF×]lh×itikHZ
P[× kOPi× Mh;NZH[kHF× r;t× Pi× []ÊY][NHh× {k× M]h× elhe]iH¹× �k× OP[FHhi
D]YY;C]h;kP][×CHkrHH[×eh]MHiiP][;Yi´×Pk×FHYPqHhi×Ó][H×iPwH×{ki×;YYÔ
iPZeYH×i]YlkP][i×;[F×Pk×Pi×OlNHYt×P[HyDPH[k×k]×;FZP[PikHh¹×6]hik
]M×;YY´×k]]×]MkH[×Pk×M;PYi×ZHHk×kOH×D]ZeYHs×[HHFi×]M×Z;[t×]M×]lh
hHiPFH[ki´× YH;FP[N× k]× ÓM;PYlhH× FHZ;[FÔ× rOHhH× hHiPFH[ki× H[F× le
;DDHiiP[N× kOH× Z]ik× HseH[iPqH× HYHZH[ki× ]M× ]lh× itikHZ× YPXH
�DDPFH[k× ;[F× �ZHhNH[Dt× CHD;liH× HPkOHh× kOHPh× OH;YkO×O;i
FHkHhP]h;kHF×Mh]Z×Y;DX×]M×H;hYPHh×ilee]hk´×]h×iPZeYt×CHD;liH×Pk×Pi
kOH× ÓMh][k× F]]h× ]M× Y;ik× hHi]hkÔ¹× *;h;F]sPD;YYt́ × kOH× NhH;kHh× kOH
hHiPFH[kÔi× [HHF×;[F×kOH×Z]hH×D]ZeYHs×;×hHiPFH[kÔi×eh]CYHZ×Pi´
kOH× Z]hH× FPyDlYk× rH× Z;XH× Pk× M]h× kOHZ× k]× ;DDHii× kOH×ilee]hk
kOHt×hHglPhH´×CHD;liH×kOH×Z]hH×kH;Zi×;[F×iHhqPDHi×kOHt×[HHF
k]×[;qPN;kH¹
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,Q W H JUDW H G�6X SSRUW �ZLW K LQ �W K H �+RP H ��&K DSW H U���

,Q W H UP H GLDW H � DQ G� 5 H VLGH Q W LDO� &DUH � � DQ G� 6X SSRUW H G

/LYLQ J��&K DSW H U���

-;FPD;Y× DO;[NH× Pi× hHglPhHF× k]× ;FFhHii× kOPi× Mh;NZH[k;kP][¹× 6H
rPYY× ChP[N× ;× rPFH× h;[NH× ]M× eh]MHiiP][;Yi× Mh]Z× ZlYkPeYH× kH;Zi
k]NHkOHh×P[×;×iP[NYH×�[kHNh;kHF×�]D;YPkt× Hkr]hX×;k×Y]D;YPkt×YHqHY
;h]l[F×H;DO×*� ¹×"lh× �[kHNh;kHF× �]D;YPkt×  Hkr]hX×Z] FHY×rPYY
Z;XH× Pk× H;it× M]h× FPxHhH[k× eh]MHiiP][;Yi× k]× ClPYF× hHY;kP][iOPei
rPkO× kOH× *� × ;[F× H;DO× ]kOHh́ × k]× D]ÊFHiPN[× iP[NYH× P[kHNh;kHF
CHie]XH× i]YlkP][i× rPkO× hHiPFH[ki× ;[F× [HN;kP[N× kOH× [HHF× k]
Z;XH×P[FPqPFl;Y×hHMHhh;Yi×]h×;iiHiiZH[ki¹×�]h×kOH×Z]ik×D]ZeYHs
eh]CYHZi´× kOPi× rPYY× P[DYlFH× ;× iP[NYH× P[kHNh;kHF× D;hH× eY;[× ;[F
D;hH×D]]hFP[;kP][¹×6H×;Yi]×r;[k×Z]qH×;YY×eh]qPiP][×k]×;F]ek×;
ikhH[NkOi× ;[F×;iiHki×C;iHF×D]]hFP[;kHF×;eeh];DO¹×0YkPZ;kHYt́
kOh]lNO× MlhkOHh× kHik× ;[F× YH;h[× ePY]ki´× rH× rPYY× DhH;kH× [Hr
ÓCYH[FHF× h]YHiÔ× rPkOP[× kOH× �[kHNh;kHF× �]D;YPkt×  Hkr]hX¾× ik;x
kh;P[HF×k]×l[FHhk;XH×D]ZZ][×k;iXi×kh;FPkP][;YYt×l[FHhk;XH[×Ct
FPxHhH[k× kH;Zi× ;[F× ]hN;[Pi;kP][i´× M]h× Hs;ZeYH× ;× [Hr
�]ZZl[Pkt× �;iH× 6]hXHh× h]YH× kO;k× Pi× ;CYH× k]× FHYPqHh×ZH[k;Y
OH;YkO´×O]liP[N´×FHCk×;FqPDH×;[F×;FFPDkP][i×ilee]hk¹×�O;ekHh×†
]M× kOPi× ikh;kHNt× FHk;PYi× ]lh× eY;[i× M]h× �[kHNh;kHF× �]D;YPkt
 Hkr]hXi¹

����������������

�i× ]lh× e]elY;kP][× ;NHi´× D;hH× Pi× P[DhH;iP[NYt× FHYPqHhHF× rPkOP[
kOH×O]ZH¹×�Pik]hPD;YYt́ ×kOPi×O;i×CHH[×Mh;NZH[kHF×P[k]× ;×M;PYHF´
{sHF× ÓkPZH× ;[F× k;iXÔ× Z]FHY× ]M× F]ZPDPYP;ht× D;hH´× ileeYHZH[kHF
Ct× ZlYkPeYH× OH;YkO× eh]MHiiP][;Yi× Mh]Z× FPxHhH[k× kH;Zi× D]ZP[N
P[k]×kOH×O]ZH×k]×FHYPqHh×FPxHhH[k×k;iXi¹×/OPi×Z]FHY×Pi×P[HyDPH[k´
P[×eHhi][;Y´×P[|HsPCYH×;[F×hH;DkPqH¹×"lh×6HYYCHP[N×/H;Z×Z]FHY
O;i× ;YhH;Ft× FHZ][ikh;kHF× ;× CHkkHh× r;t× ]M× FHYPqHhP[N× O]ZH
D;hH¾× iZ;YY× iHYMÊFPhHDkHF×kH;Zi× ]M×6HYYCHP[N×6]hXHhi×M]hZP[N
Y][NÊkHhZ× hHY;kP][iOPei× rPkO× kO]iH× rO]Z× kOHt× D;hH× M]h× ;[F
rPkO×kOHPh×M;ZPYPHi×;[F×MhPH[Fi´×k]×FHYPqHh×;×Z]hH×|HsPCYH´×O]YPikPD
;[F× ehHqH[k;kPqH× ;eeh];DO¹× 6H× r;[k× k]× ClPYF× ][× ]lh×YH;h[P[N
Mh]Z×kOH×6HYYCHP[N×/H;Z×ePY]k×;[F×h]YY×]lk×kOH×Z]FHY×;Dh]ii×kOH
C]h]lNO¹× 
lk× rH× ;Yi]× r;[k× k]× N]× MlhkOHh́ × leiXPYYP[N× 6HYYCHP[N
6]hXHhi× k]× l[FHhk;XH× Z]hH× h]lkP[H× DYP[PD;Y× k;iXi´× ;YPN[P[N
�]ZZl[Pkt×  lhiP[N× Ml[DkP][i´× ;[F× HZCHFFP[N× H;hYt× O] iePk;Y
FPiDO;hNH×eY;[[P[N×;[F×hH;CYHZH[k×rPkOP[×kOH×kH;Zi¹×/OPi×rPYY
M;DPYPk;kH× H;hYt× ilee]hkHF× FPiDO;hNH× ;[F× FPiDO;hNH×k]× ;iiHii
;eeh];DOHi´×PZeh]qH×D;hH×D][kP[lPkt́ ×h;kP][;YPiH×kOH×[lZCHh×]M
FPxHhH[k× eh]MHiiP][;Yi× [HHFP[N× k]× qPiPk× hHiPFH[ki× ;k× O]ZH× ;[F
DhH;kP[N×khlYt×�H;YkO×;[F×�;hH×6HYYCHP[N×/H;Zi¹×/H;Zi×r]lYF
;Yi]× CH× hHie][iPCYH× M]h× Ch]XHhP[N× P[× Z]hH× ieHDP;YPik× ilee]hk
Mh]Z×kOH×�[kHNh;kHF×�]D;YPkt× Hkr]hX×rOHhH×[HDHii;ht×;[F×M]h
D;hH× D]]hFP[;kP][× ;h]l[F× ;× iP[NYH× P[kHNh;kHF× eY;[¹×"lh
Hq;Yl;kP][×iO]ri×kO;k×hHiPFH[ki×D;hHF×M]h×Ct×6HYYCHP[N×/H;Zi
O;qH× iPN[P{D;[kYt× Y]rHh× h;kHi× ]M× O]iePk;Y× ;FZPiiP][i× ;[F× �*
;ee]P[kZH[ki¹×/Oh]lNO×]lh×[Hr×;eeh];DO´×rH×CHYPHqH×kO;k×rH
D;[× FHYPqHh× OPNOHh× gl;YPkt× ]lkD]ZHi× M]h× hHiPFH[ki´×;× Z]hH
eHhi][;Y×;[F×ehHqH[k;kPqH×iHhqPDH×;k×;×hHFlDHF×]qHh;YY×itikHZ
D]ik¹×"lh×eY;[i×M]h×kOH×[Hsk×eO;iH×]M×6HYYCHP[N×/H;Zi×;hH×iHk
]lk×P[×�O;ekHh×‡¹

�P[;YYt́ × rH× X[]r× kO;k× kOHhH× ;hH× i]ZH× hHiPFH[ki× rO]iH× OH;YkO
;[F× D;hH× [HHFi× ;hH× ilDO× kO;k× kOHt× ;hH× l[;CYH× k]× hHZ;P[× P[
NH[Hh;Y× [HHFi× O]liP[N´× ]h× ;hH× l[;CYH× k]× CH× FPiDO;hNHF× O]ZH
FPhHDkYt× Mh]Z× O]iePk;Y× ;[F× i]× ;hH× eY;DHF× P[× HPkOHh
hHiPFH[kP;Y¿[lhiP[N× D;hH× ]h× P[kHhZHFP;kH× D;hH× CHFi¹× "lh
hHiPFH[kP;Y× D;hH× eh]qPFHhi× O;qH× eHhM]hZHF× Z;N[P{DH[kYt
kOh]lNO]lk× kOH× �"5�
Ê€ˆ× HePFHZPD× Ct× D][kP[lP[N× k]× eh]qPFH
OPNO× gl;YPkt× D;hH× k]× i]ZH× ]M× ]lh× Z]ik× qlY[Hh;CYH× hHiPFH[ki¹
�]rHqHh́ ×H[kht×P[k]×hHiPFH[kP;Y×D;hH×Pi×;YZ]ik×P[HqPk;CYt×FlH×k]
[HDHiiPkt×h;kOHh×kO;[×DO]PDH´×rPkO×hHiPFH[ki×O;qP[N×k]×kh;FH×kOH
ehPq;Dt× ;[F×P[FHeH[FH[DH×]M×YPqP[N×P[×kOHPh×]r[×O]ZH×M]h×kOH
;FFPkP][;Y×P[kH[iPkt× ]M×D;hH×;q;PY;CYH×][× iPkH×P[×hHiPFH[kP;Y×;[F
[lhiP[N× M;DPYPkPHi¹× �[× �O;ekHh× ˆ´× rH× ;PZ× k]× ;FFhHii× kOPi× Ct
hHPZ;NP[P[N× ;[F× iHkkP[N× ]lk× eY;[i× k]× ClPYF× [Hr× kteH× ]M× Ñ�skh;
�;hH× *YliÒ× M;DPYPkt× rOHhH× hHiPFH[ki× ;hH× ;CYH× k]× YPqH
P[FHeH[FH[kYt× rPkOP[× kOHPh× ]r[× ;e;hkZH[k× Clk× rPkO× kOH× i;ZH
YHqHY× ]M× •ƒ¿†× D;hH× ][ÊiPkH× kO;k× Pi× FHYPqHhHF× P[× kh;FPkP][;Y
hHiPFH[kP;Y× D;hH× iHkkP[Ni¹× "lh× eh]e]iHF× FHqHY]eZH[k× ;k× kOH
6OPkH;DhHi× iPkH× P[× .]lkO× "DXH[F][× rPYY× ;Yi]× H[D]Ze;ii× ‚•
P[kHhZHFP;kH×D;hH×iklFP]i´×;N;P[×rPkO×;DDHii×k]×•ƒ¿†×ieHDP;YPik
D;hH×][×iPkH×;[F×;FFPkP][;Y×DYP[PD;Y×P[ÊhH;DO×Mh]Z×kOH×�[kHNh;kHF
�]D;YPkt×  Hkr]hX× ;i× ;[× ;YkHh[;kPqH× k]× �]ZZl[Pkt× �]i ePk;Y
�[kHhZHFP;kH×�;hH×CHFi¹

/OH× DO;ekHh× ;Yi]× iHki× ]lk× HsDPkP[N× [Hr× eY;[i× k]× elhDO;iH
FHFPD;kHF× O]liP[N× ik]DX× P[× rOPDO× k]× eh]qPFH× ;FFPkP][;Y
ilee]hkHF×YPqP[N×M;DPYPkPHi×rPkOP[×kOH×C]h]lNO×rPkO×|HsPCYH×ÓD;hH
P[ÊhH;DOÔ×Mh]Z×kOH×�[kHNh;kHF×�]D;YPkt× Hkr]hX×;i×;[×;YkHh[;kPqH
k]×kh;FPkP][;Y×Z]FHYi×]M×ilee]hkHF×YPqP[N×M]h×eH]eYH×rPkO×ZH[k;Y
OH;YkO× eh]CYHZi´× rOHhH× D;hH× e;DX;NHi× ;hH× D]ZZPiiP][HF× P[
;Fq;[DH× ;[F× {sHF¹× 6H× CHYPHqH× kOPi× [Hr× Z]FHY× rPYY× ilee]hk
P[FHeH[FH[DH×;[F×ÓZ]qH×][Ô×C;DX×P[k]×kOH×D]ZZl[Pkt×M]h×kO]iH
ikhlNNYP[N× rPkO× kOHPh× ZH[k;Y× OH;YkO× P[× ;× r;t× kO;k× kh;FPkP][;Y
Z]FHYi×]M×ilee]hkHF×YPqP[N×;hH×M;PYP[N×k]×F]¹
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�O;ekHh×•×iHk×]lk×]lh×iO;hHF×q;YlHi×;[F×ehP[DPeYHi×P[DYlFP[N×;×D]ZZPkZH[k×k]×ikhH[NkOi×;[F×;iiHkÊC;iHF×r]hXP[N×;[F×�lZ;[´
�H;h[P[N× .tikHZi× ehP[DPeYHi¹× �[× �;[l;ht× •••€´× /Olhh ]DX× �]l[DPY½i× �;CP[Hk× ;eeh]qHF× ]lh×

ØkO;k×H[D;eilY;kHi×kOPi×iO;hHF×D]ZZPkZH[k×k]×r]hX×P[×e;hk[HhiOPe×rPkO×hHiPFH[ki×;[F×kOH×kOPhF×iHDk]h¹×�[×kOPi×DO;ekHh́
rH×FPqH×FHHeHh×P[k]×kOPi×;hH;×;[F×FPiDlii×P[×Z]hH×FHk;PY×]lh×e;hk[HhiOPe×rPkO×kOH×kOPhF×iHDk]h×;[F×hHiPFH[ki×;[F×kOHPh×DhPkPD;Y×h]YH
P[×kOH×[Hsk×eO;iH×]M×]lh×kh;[iM]hZ;kP][×W]lh[Ht×;i×rH×FHq]YqH×Z]hH×e]rHh×F]r[×k]×D]ZZl[Pkt×YHqHY×;[F×ClPYF×][×]lh×HsPikP[N
ilDDHii×P[×�iiHk×
;iHF×�]ZZl[Pkt×
HqHY]eZH[k×;[F×ik hH[NkOi¿;iiHkÊC;iHF×D]ZZl[Pkt×;eeh];DOHi×k]×FHYPqHhP[N×iHhqPDHi×P[
e;hk[HhiOPe¹

�]YY;C]h;kPqH× �]ZZl[PkPHi
�h;ZHr]hX

"lh× e;hk[HhiOPe× rPkO× kOH× ikh][N´× FPqHhiH× ;[F× qPCh;[k× D]ZZl[PkPHi× kO;k× rH× iHhqH× Pi× ;k× kOH× OH;hk× ]M× HqHhtkOP[N× kO;k× rH× F]× P[
/Olhh]DX¹×6H×;hH×P[DhHFPCYt×M]hkl[;kH×k]×O;qH×;×qPCh;[k×;[F×D]ZZPkkHF×D]ZZl[Pkt×;[F×q]Yl[k;ht×iHDk]h×r PkOP[×kOH×C]h]lNO´×;[F
rH×;hH×hPNOkYt×eh]lF×]M×]lh×FHHe×;[F×Y][NÊkHhZ×hHY;kP][iOPe×rPkO×kOHZ¹×�i×rH×FHiDhPCHF×P[×�O;ekHh×€´×kOHt×O;qH×CHH[×Mh][k×;[F
DH[khH×]M×]lh×kh;[iM]hZ;kP][×W]lh[Ht×k]×F;kH¹
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&DVH �6W X G\�2Q H � �-RK Q

�-�R�K�Q���L�V���������\�H�D�U�V���R�O�G���D�Q�G���O�L�Y�H�V���D�O�R�Q�H���L�Q���*�U�D�\�V�����b�+�H���I�H�O�O���G�R�Z�Q���W�K�H���V�W�D�L�U�V���D�W���K�R�P�H���D�Q�G���Z�D�V���G�L�V�F�R�Y�H�U�H�G���R�Q���W�K�H���ë�R�R�U���E�\���D���G�H�O�L�Y�H�U�\���G�U�L�Y�H�U
�Z�K�R�� �F�D�O�O�H�G�� �D�Q�� �D�P�E�X�O�D�Q�F�H���� �-�R�K�Q�� �Z�D�V�� �D�G�P�L�W�W�H�G�� �W�R�� �K�R�V�S�L�W�D�O�� �Z�K�H�U�H�� �K�H�� �Z�D�V�� �I�R�X�Q�G�� �W�R�� �K�D�Y�H�� �X�Q�P�D�Q�D�J�H�G�� �K�H�D�O�W�K�� �F�R�Q�G�L�W�L�R�Q�V�� �D�Q�G�� �D�Q
�D�G�G�L�F�W�L�R�Q���W�R���D�O�F�R�K�R�O��

�2�Y�H�U���D���V�L�[���Z�H�H�N���S�H�U�L�R�G���� ���V�X�S�S�R�U�W�H�G���-�R�K�Q���Z�L�W�K���Y�R�O�X�Q�W�H�H�U�V���D�Q�G���W�K�U�R�X�J�K���F�R�P�P�X�Q�L�W�\���F�R�Q�Q�H�F�W�L�R�Q�V���E�\��
�����&�R�O�O�H�F�W�L�Q�J���H�T�X�L�S�P�H�Q�W���I�U�R�P���7�K�X�U�U�R�F�N���+�R�V�S�L�W�D�O���S�U�L�R�U���W�R���-�R�K�Q�
�V���G�L�V�F�K�D�U�J�H��
�����6�R�X�U�F�L�Q�J���G�R�Q�D�W�H�G���E�H�G�G�L�Q�J���D�Q�G���F�O�R�W�K�L�Q�J���I�U�R�P���O�R�F�D�O���S�U�R�M�H�F�W�V�����W�R���U�H�S�O�D�F�H���L�W�H�P�V���D�I�W�H�U���W�K�H���F�O�H�D�U���X�S���R�I���K�L�V���K�R�P�H��
�����6�K�R�S�S�L�Q�J���I�R�U���Q�H�Z���F�O�R�W�K�L�Q�J���R�Q���-�R�K�Q�
�V���E�H�K�D�O�I��
�����0�D�N�L�Q�J���Z�H�O�I�D�U�H���F�D�O�O�V���W�R���-�R�K�Q���H�Y�H�U�\���R�W�K�H�U���G�D�\�����W�R���F�K�H�F�N���L�Q���R�Q���K�L�P���D�Q�G���H�Q�V�X�U�H���K�H���I�H�O�W���V�D�I�H���D�Q�G���Z�D�V���Q�R�W���D�Q�[�L�R�X�V��
�����8�Q�G�H�U�W�D�N�L�Q�J���-�R�K�Q�
�V���I�R�R�G���V�K�R�S�S�L�Q�J��

�2�Q���G�L�V�F�K�D�U�J�H���S�O�D�Q�Q�L�Q�J�����7�K�X�U�U�R�F�N�
�V���$�G�X�O�W���6�R�F�L�D�O���&�D�U�H���+�R�V�S�L�W�D�O���7�H�D�P���U�H�I�H�U�U�H�G���-�R�K�Q���W�R�� �����W�K�H���E�R�U�R�X�J�K�
�V���Y�R�O�X�Q�W�D�U�\���V�H�F�W�R�U
�F�R�P�P�X�Q�L�W�\�� �V�X�S�S�R�U�W�� �V�H�U�Y�L�F�H���� �b �%�X�\�� �<�R�X�U�� �6�L�G�H�� �Z�R�U�N�H�G�� �D�O�R�Q�J�V�L�G�H�� �-�R�K�Q�
�V�� �V�R�F�L�D�O�� �Z�R�U�N�H�U�� �D�Q�G�� �/�R�F�D�O�� �$�U�H�D�� �&�R�R�U�G�L�Q�D�W�R�U�� �W�R�� �H�Q�D�E�O�H�� �D
�V�P�R�R�W�K�� �G�L�V�F�K�D�U�J�H�� �I�U�R�P�� �W�K�H�� �D�F�X�W�H�� �K�R�V�S�L�W�D�O�� �E�\�� �V�R�U�W�L�Q�J�� �R�X�W�� �S�U�D�F�W�L�F�D�O�� �S�U�R�E�O�H�P�V�� �W�K�D�W�� �Z�R�X�O�G�� �R�W�K�H�U�Z�L�V�H�� �K�D�Y�H�� �G�H�O�D�\�H�G�� �K�L�V�� �G�L�V�F�K�D�U�J�H
�K�R�P�H�����b�-�R�K�Q�
�V���S�U�R�S�H�U�W�\���D�Q�G���S�R�V�V�H�V�V�L�R�Q�V���Z�H�U�H���I�R�X�Q�G���X�Q�V�X�L�W�D�E�O�H���I�R�U���K�L�P���W�R���U�H�W�X�U�Q���V�W�U�D�L�J�K�W���K�R�P�H���W�R�����D�Q�G���V�R���W�K�H���V�H�U�Y�L�F�H���R�U�J�D�Q�L�V�H�G
�D���F�O�H�D�Q�L�Q�J���W�H�D�P���W�R���J�H�W���W�K�H���S�U�R�S�H�U�W�\���U�H�D�G�\��
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���V�X�S�S�R�U�W���W�R���-�R�K�Q���� �� �X�V�H�G���N�Q�R�Z�O�H�G�J�H���R�I�� �F�R�P�P�X�Q�L�W�\�� �D�V�V�H�W�V
�D�Q�G���Q�H�W�Z�R�U�N�V���W�R���K�H�O�S���-�R�K�Q���U�H�J�D�L�Q���K�L�V���L�Q�G�H�S�H�Q�G�H�Q�F�H���D�Q�G���F�R�Q�ê�G�H�Q�F�H���Z�K�L�O�V�W���K�H���V�H�W�W�O�H�G���E�D�F�N���L�Q�W�R���K�L�V���K�R�P�H�����b�7�K�H�\���H�Q�F�R�X�U�D�J�H�G���K�L�P
�W�R���O�R�R�N���I�R�U���Z�D�\�V���W�R���V�X�S�S�R�U�W���K�L�P�V�H�O�I���J�R�L�Q�J���I�R�U�Z�D�U�G���E�\���V�L�J�Q�S�R�V�W�L�Q�J���W�R���W�K�H�� �����b�7�K�H�\���D�O�V�R���F�R�Q�Q�H�F�W�H�G
�-�R�K�Q�� �W�R�� �R�W�K�H�U�� �U�H�V�L�G�H�Q�W�V�� �L�Q�� �W�K�H�� �F�R�P�P�X�Q�L�W�\�� �Z�L�W�K�� �V�K�D�U�H�G�� �L�Q�W�H�U�H�V�W�V�� �W�R�� �L�P�S�U�R�Y�H�� �K�L�V�� �P�H�Q�W�D�O�� �D�Q�G�� �V�R�F�L�D�O�� �Z�H�O�O�E�H�L�Q�J�� �D�Q�G�� �S�U�R�Y�L�G�H�� �D�Q
�D�O�W�H�U�Q�D�W�L�Y�H���W�R���G�U�L�Q�N�L�Q�J���D�O�R�Q�H���L�Q���W�K�H���K�R�X�V�H��

�%�\���<�R�X�U���6�L�G�H

�7�K�X�U�U�R�F�N���0�L�F�U�R���(�Q�W�H�U�S�U�L�V�H�V���6�F�K�H�P�H

�i×kOH×;C]qH×D;iH×iklFt×FHZ][ikh;kHi´×P[q]YqP[N×kOH×D]ZZl[Pkt×;[F×Pki×;iiHki×D;[×O;qH×;×qHht×e]iPkPqH×PZe;Dk×le][×kOH×FHYPqHht
]M×i]YlkP][i×kO;k×ilee]hk×PZeh]qHF×OH;YkO×;[F×rHYYÊCHP[N×P[×]lh×DPkPwH[i¹×�k×Pi×kOHhHM]hH×[]×ilhehPiH×kO;k×Z]ik×HZHhNP[N×ikh;kHNPHi
P[×OH;YkO×;[F×i]DP;Y×D;hH×elk×kOH×PZe]hk;[DH×]M×H[N;NHZH[k´×C]kO×;k×;×D]ZZl[Pkt×;[F×P[FPqPFl;Y×YHqHY´×;i×;×DH[kh;Y×ehP[DPeYH×P[
kOHPh×eY;[i×k]×kh;[iM]hZ×kOH×r;t×kO;k×iHhqPDHi×;hH×FHYPqHhHF¹×�Y][NiPFH×kOPi´×q;hP]li×e]rHh×;[F×P[|lH[DH×iO;hP[N×kHDO[PglHi´×ilDO
;i× D]Êeh]FlDkP][× ;[F× D]ÊFHiPN[´× O;qH× ;× iPN[P{D;[k× h]YH× rPkOP[× ilDO× eY;[i¹× �]rHqHh́ × kOHhH× Pi× ;Yi]× HqPFH[DH× kO;k× P[q]YqP[N
D]ZZl[PkPHi×;[F×P[FPqPFl;Yi×P[×kOHPh×OH;YkO×;[F×D;hH×D;[×eh]qH×D]l[kHheh]FlDkPqH×PM×kOH×kHDO[PglHi×liHF×F]×[]k×k;XH×;DD]l[k×]M
O]r×eH]eYH×;[F×D]ZZl[PkPHi×]hN;[PiH×kOHPh×YPqHi´×]h×PM×kOH×P[q]YqHZH[k×iHHZi×k]×CH×[]×Z]hH×kO;[×YPe×iHhqPDH³
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�× M;PYlhH× k]× HxHDkPqHYt× H[N;NH× CHD;liH× kOH× r;ti× P[
rOPDO×H[N;NHZH[k×Pi×FHYPqHhHF×F]×[]k×hH|HDk×kOH×r;ti
P[× rOPDO× P[FPqPFl;Yi× ;[F× D]ZZl[PkPHi× ]hN;[PiH
kOHZiHYqHi

/]e× F]r[× ;eeh];DOHi´× ilDO× ;i× ilhqHti× ;[F× M]hZ;Y
D][ilYk;kP][i´× rOHhH× kOH× ilCWHDk× Z;kkHh× Pi
ehHFHkHhZP[HF× Ct× eh]MHiiP][;Yi× ;[F× YPZPkHF× P[× iD]eH
;[F×rOHhH×kOH×ZHkO]F×Pi×FPyDlYk×k]×;DDHii

�HHFC;DX×Pi×e]]hYt×hHY;tHF×Æ]h×r]hiH×[]k×eh]qPFHF×;k×;YYÇ´
rOPDO× MlhkOHh× HZeO;iPiH× kOH× D]ZZ][× CHYPHM× kO;k
D][ilYk;kP][×;[F×H[N;NHZH[k×Pi×e]P[kYHii×;[F×DO;[NH i
[]kOP[N× rOHhH× kOHhH× Pi× []× HqPFH[DH× ]M× kOH× HiiH[kP;Y
e]rHh×iOPMk×;r;t×Mh]Z×eh]MHiiP][;Yi×;[F×]hN;[Pi;kP][i
;[F×k]r;hFi×DPkPwH[i× ;[F×D]ZZl[PkPHi¾×kOPi× iOPMk×CHP[N
DhlDP;Y×k]×MHHYP[Ni×]M×;lkOH[kPD×P[|lH[DH×HZHhNP[N×Mh]Z
;DkPqH×D]ZZl[Pkt×P[q]YqHZH[k

6OHhH× H[N;NHZH[k× ;DkPqPkt× Pi× C;FYt× D]Ê]hFP[;kHF× ;[F
]hN;[PiHF´×ØYH;FP[N×k]×;×Y;hNH×[lZCHh×]M×ilDO×;DkPqPkPHi´
]MkH[× ;iXP[N× qHht× iPZPY;h× glHikP][i´× Y;[FP[N× P[
D]ZZl[PkPHi× ;YY× ;k× ][DH¾× kOPi× DhH;kHi× ÑH[N;NHZH[k
M;kPNlHÒ×i]×]MkH[×;×DO;h;DkHhPikPD×rPkOP[×D]ZZl[PkPHi

6OHhH× H[N;NHZH[k× CHD]ZHi× kOH× eh]eHhkt× ]M× ;× MHr
qHht×;DkPqH×;[F×q]D;Y×DPkPwH[i´×rO]×F]×;×q;Yl;CYH×W]C×P[
hHehHiH[kP[N× kOHZiHYqHi´× Clk× rO]× D;[[]k× DY;PZ× k]× CH
khlYt× hHehHiH[k;kPqH× ]M× kOH× FPqHhiH× ;[F× D]ZeYHs
D]ZZl[PkPHi×kO;k×HsPik

�;PYlhH× k]× H[ilhH× hH;Y× P[qHikZH[k× Pi× Z;FH× P[× kOH
P[Mh;ikhlDklhH× rPkOP[× D]ZZl[PkPHi× Æ;Y][N× rPkO× ]lh
DhlDP;Y× Y]D;Y× kOPhF× iHDk]hÇ× ZH;[P[N× kO;k× Nh]rP[N
HseHDk;kP][i×][×kOHZ×;Z]l[k×k]× ×h;kOHh
kO;[×;×NhH;kHh×hHYP;[DH×le][×D]ZZl[Pkt×;iiHki¹

Ñ;iiHk×ikhPeeP[NÒ

/OHhH×Pi×kOHhHM]hH×;×[HHF×k]×FHiPN[×;×hHehHiH[k;kPqH´×C]kk]Z×le´
|HsPCYH×;[F×ZlYkPÊM;DHkHF×Y]D;Y×ZHkO]F]Y]Nt×M]h×D]ZZl[Pkt
H[N;NHZH[k×;[F×D]ÊFHiPN[×PM×kOH×/Olhh]DX×*Y;DH×
;iHF
.kh;kHNt×Pi×k]×FHYPqHh×kh;[iM]hZ;kP][¾×;×kh;[iM]hZ;kP][×kO;k
eh]qPFHi×DYH;h×HqPFH[DH×kO;k×kOHiH×;NhHHF×ehP]hPkPHi×;hH×;k×kOH
OH;hk×]M×kOH×Y]D;Y×kh;[iM]hZ;kP][×P[×OH;YkO´×D;hH×;[F×rHYYÊCHP[N¹

�� �� 2XU� VROXW LRQ� � $VVHW � %DVHG
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�iiHk×
;iHF×�]ZZl[Pkt×
HqHY]eZH[kÔi×Æ�
�
Ç×ehHZPiH× Pi
kO;kØD]ZZl[PkPHi×kOHZiHYqHi×D;[×FhPqH×hH;Y×PZeh]qHZH[k×P[
rHYYCHP[N×Ct×Z]CPYPwP[N×HsPikP[N´×Clk×]MkH[×l[hHD]N[PiHF
;iiHki¹×�i×;×DO;YYH[NH×k]×Hik;CYPiOHF×M]hZi×]M×FHYPqHht́
e;hkPDlY;hYt×D]ZZPiiP][P[N´×Pk×;iXi×kO;k×rH×D][iPFHh³

6O;k× D;[× D]ZZl[PkPHi× D;[× F]× M]h× kOHZiHYqHi× PM
eh]MHiiP][;Y×iHhqPDHi×NHk×]lk×]M×kOH×r;tº

6O;k× D;[× D]ZZl[PkPHi× F]× rPkO× i]ZH× ilee]hk× Mh]Z
]hN;[Pi;kP][iº

6O;k× Pi× YHMk× kO;k× Pi× ;eeh]ehP;kH× M]h× ]hN;[Pi;kP][i×k]
FHYPqHhº

/OPi×h;FPD;Y×DO;YYH[NH×k]×kOH×ik;klk]ht×;[F×kOPhF×iHDk]h×DhH;kHi
;×liHMlY×;[;YtkPD;Y×k]]Y×M]h×l[FHhik;[FP[N×kOH×HskH[k×k]×rOPDO
kOH×Ñeh]MHiiP][iÒ´×P[×kOH×Ch];FHik×iH[iH´×O;qH×H[Dh];DOHF×][
;[F×lilheHF×;hH;i×rPkOP[×rOPDO×P[FPqPFl;Yi×;[F×D]ZZl[PkPHi
;hH×CHik×eY;DHF×k]×PFH[kPMt×;[F×Z;[;NH×kOHPh×]r[×i]YlkP][i¾×Pk
kOHhHM]hH×hHi][;kHi×rPkO×HZHhNP[N×kOHZHi×ilDO×;i×iHYMÊD;hH
;[F×ehHqH[kP][¹Ø

6OPYik×kOH×HqPFH[DH×ilNNHiki×kO;k×M]h×i]ZH×P[FPqPFl;Yi×kOHhH
;hH×;×h;[NH×]M×DYH;h×;[F×PFH[kP{;CYH×CH[H{ki×Mh]Z×D]ZZl[Pkt
H[N;NHZH[k´×;Dh]ii×kOH×hHqPHr×iklFPHi×kOH×h;[NH×]M×ZHkO]Fi
;[F×;eeh];DOHi×liHF×q;hPHi×;[F×;hH×[]k×D][iPikH[kYt ×hHeYPD;kHF
;Dh]ii×;YY×iHkkP[Ni×;[F×P[PkP;kPqHi×k]×;YY]r×kOH×HqPFH[DH×k]
FHZ][ikh;kH×rOPDO×Pi×kOH×Z]ik×ilDDHiiMlY¹×�k×Pi×FPyDlYk´
kOHhHM]hH×k]×;kkhPClkH×ieHDP{D×CH[H{ki×k]×;[t×][H×;eeh];DO×]h
ZHkO]F¹×�qPFH[DH×Mh]Z×;×[lZCHh×]M×iklFPHi× ×ØF]Hi×ilNNHik
O]rHqHh́ ×kO;k×P[FPqPFl;Yi×;hH×YHii×YPXHYt×k]×{[F×D]ZZl[Pkt
H[N;NHZH[k×;×e]iPkPqH×HseHhPH[DH×rOHhHØ ØPi×kOH
Z;P[×ZHkO]F×HZeY]tHF×Ct×eh]MHiiP][;Yi×;[F×[]×hH;Y×e]rHh×k]
HxHDk×DO;[NH×Pi×DHFHF×k]×D]ZZl[Pkt×ZHZCHhi¹

Ä€Å Ä•Å

D][ilYk;kP][

/OHhHM]hH´×PM×kOH×;eeh];DO×liHF×P[×/Olhh]DX×Pi×k]×D][kP[lH×k]
O;qH×kOH×PZe;Dk×hHglPhHF×k]×iPN[P{D;[kYt×PZeh]qH×kOH×]qHh;YY
rHYYÊCHP[N×]M×]lh×P[FPqPFl;Yi×;[F×D]ZZl[PkPHi×Pk×Zlik×Nl;hF
;N;P[ik×ilDO×ePkM;YYi¹×/OHiH×P[DYlFH³
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�i×rH×YH;h[k×P[×�O;ekHh×•´×kOH×OPik]hPD;Y× Z]FHY×]M×O]r×kOH×elCYPD×iHDk]h×O;i×D]ZZPiiP][i×iHhqPDHi×O;i
YHF× k]× ;× Mh;NZH[kHF× ;[F× D][MliP[N× iHhqPDH× Y;[FiD;eH× kO;k× M;PYi× k]× i]YqH× hHiPFH[kiÔ× eh]CYHZi× ;[F× FPiHZe]rHhi× kOHZ× Mh]Z
H[N;NP[N×;i×Hgl;Y×e;hk[Hhi×P[×;DkP][×k]×PZeh]qH×kOHPh×rHYYCHP[N¹×�]ZZPiiP][Hhi×iHk×kOH×Z]FHY×kO;k×kOHt×hHglPhH´×]MkH[×rPkO×YPkkYH
P[q]YqHZH[k× ]M× kO]iH× k]× CH× ilee]hkHF´× iHYHDk× kOh]lNO× ;× hHikhPDkPqH× eh]DlhHZH[k× eh]DHii× kO;k× q;ikYt× M;q]lhi× CPN× ]hN;[Pi;kP][i
;C]qH× .��i× ;[F× kOH× /OPhF× .HDk]h́ × ;[F× kOH[× iHk× ;× iHhPHi× ]M× eHhM]hZ;[DH× P[FPD;k]hi× kO;k× O;qH× YPkkYH× k]× F]× rPkO× ;DOPHqP[N× kOH
]lkD]ZHi×eH]eYH×r]lYF×DO]]iH×M]h×kOHZiHYqHi¹

 Hr×*lCYPD×�;[;NHZH[k×

�][qHhiHYt́ × /Olhh]DXÔi× �lZ;[× �H;h[P[N× .tikHZi× ;eeh] ;DO´× rOPDO× O;i× ;YhH;Ft× l[FHheP[[HF× i]ZH× ]M× ]lh× Z]ik× ilDDHiiMlY
kh;[iM]hZ;kP][´× iHHXi× k]× FHYPqHh× CHie]XH´× P[kHNh;kHF× OlZ;[× i]YlkP][i× P[× e;hk[HhiOPe× rPkO× hHiPFH[ki¹× Ø �[× Z;[t× r;ti´× kOPi× Pi
;[kPkOHkPD;Y× k]× kOH× kh;FPkP][;Y× Z]FHY× ]M× D]ZZPiiP][P[N× []r× liHF¹× Ø /h;[iM]hZP[N× D]ZZPiiP][P[N× k]× ilee]h k× ��.× rPYY× hHglPhH× ;
DO;[NH×P[×DlYklhH´× rPkO× ;YY×P[q]YqHF³×D]ZZPiiP][Hhi´×eh]qPFHhi´×eh;DkPkP][Hhi× ;[F×kOH×elCYPD×O;qP[N×k]× r]hX×M]h× ]h× rPkO× ilee]hk
itikHZi×P[× ;×Z]hH×hHY;kP][;Y´×D]YY;C]h;kPqH× ;[F× ]eH[× r;t¹×Ø �k× rPYY× ;Yi]×NH[Hh;kH× iPN[P{D;[k×DO;YYH[NHi×k]× ;DDHekHF×Z]FHYi× ]M
N]qHh[;[DH×;[F×hHNlY;kP][¹×Ø�]rHqHh́ ×Pk×Pi×;×DO;YYH[NH×r]hkO×ZHHkP[N¹


t× ;F]ekP[N× ;[× ;iiHk× C;iHF× ;eeh];DO´× /Olhh]DX´× kOh]lNO× kOH× .kh][NHh× /]NHkOHh× *;hk[HhiOPe´× O;i× ilDDHiiMlYYt× P[kh]FlDHF× ;
[lZCHh×]M×P[[]q;kP][i×Æ�]D;Y×�hH;×�]]hFP[;kP][´×/PZ H×C;[XP[N´×.]DP;Y×*hHiDhPCP[N´×�]ZZl[Pkt×
lPYFHhi´×HkD¹Ç×iP[DH×••€‚́ ×O]rHqHh
Z]hH×D;[×CH×F][H¹

)LJ X U H� � � � � Ê� &LWL]HQ � 3RZ HU � 3U RJ U HVVLRQ

�
�
× Pi× ;× e]rHhMlY× ZHkO]F× M]h× M;DPYPk;kP[N× kOH× iOPMk× P[× e]rHh× HiiH[kP;Y× M]h× ilDDHiiMlY× kh;[iM]hZ;kP][×P[× kOH× /Olhh]DX× Z]FHY¾
iOPMkP[N×eH]eYH×;r;t×Mh]Z×CHP[N×e;iiPqH×hHDPePH[ki×]M×iHhqPDH×k]×;DkPqH×DPkPwH[i×MlYYt×H[N;NHF×P[×kOHPh×OH;YkO×;[F×rHYYÊCHP[N¹×"lh
;eeh];DO× HZe]rHhi× hHiPFH[ki× k]× D][khPClkH× k]× O]ŕ × rOH[´× rOHhH´× ;[F× kOH× r;t× kOHt× hHDHPqH× kOH× ilee]hk× [HDHii;ht× k]× kOHZ
hH;YPiP[N×kOHPh×qPiP][×M]h×;×N]]F×YPMH×Æ�PNlhH×ƒ¹€Ç¹
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HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�i×O;i×;YhH;Ft×CHH[×ik;kHF´×kOH×kh;FPkP][;Y×M]hZi×][
H[N;NHZH[k×ÆilDO×;i×D][ilYk;kP][×;[F×ilhqHtiÇ×;hH×[ ]k
HxHDkPqH×;[F×D;[×HqH[×O;qH×;[×;FqHhiH×PZe;Dk×le][×rHYYÊ
CHP[N×rPkO×eH]eYH×MHHYP[N×ehHiilhPiHF×k]×k;XH×e;hk×]h
D]ZZl[PkPHi×ilxHhP[N×Mh]Z×ÑD][ilYk;kP][×M;kPNlHÒ¹

"lh×��.×kH;Zi×]eHh;kH×;Dh]ii×kOH×M]lh×gl;Fh;[ki×rPk OP[
/Olhh]DX×kO;k×Z;kDO×kOH×M]lh×*hPZ;ht×�;hH× Hkr]hXi×Æ*� Ç
;YhH;Ft×Hik;CYPiOHF¹Ø

.]DP;Y×*hHiDhPCHhi

6]hXP[N×]lk×]M×�*×ilhNHhPHi×kOH×i]DP;Y×ehHiDhPCHhi×eh]qPFH×;
rPFH×h;[NH×]M×P[M]hZ;kP][´×ilee]hk×]h×iPN[e]ikP[N×k]×;iiPik
eH]eYH×k]×PFH[kPMt×kOH×i]YlkP][i×kOHt×hHglPhH×;Dh]ii×;×qHht×rPFH
h;[NH×]M×rHYYÊCHP[N×PiilHi¹

/OPi×;eeh];DO×;Yi]×eh]qPFHi×kOH×]ee]hkl[Pkt×k]×HZCHF×]lh
D]ZZPkZH[k×k]×kOH×hH;YPi;kP][×]M×i]DP;Y×q;YlH×kOh]lNO
D]ZZPiiP][P[N´×hH|HDkP[N×D]ZZl[Pkt×ehP]hPkPHi×;k
*� ¿[HPNOC]lhO]]F×YHqHY×P[×;×hHMhHiOHF×qHhiP][×]M×]lh×.]DP;Y
5;YlH×�h;ZHr]hX¹×Ø×6H×rPYY×D][kP[lH×k]×HseY]hH×kOH×;eeh];DO×k]
ilee]hk×;×ilik;P[;CYH×kOPhF×iHDk]h×rPkO×D]ZZl[Pkt×P[qHikZH[k
kO;k×XHHei×ClhH;lDh;Dt×k]×;×ZP[PZlZ¹

�[ikH;F´×rH×[HHF×k]×ClPYF×;[×P[Mh;ikhlDklhH×k]×;YY]r
H[N;NHZH[k×;[F×P[|lH[DH×k]×CHD]ZH×e;hk×]M×kOH×
 �×rPkOP[×;
NPqH[×Y]D;YPkt́ ×;[F×k]×PZeh]qH×Fh;ikPD;YYt×]lh×;CPYPkt×k]×D]YYHDk
kOH×C;DXNh]l[F×[]PiH×M]l[F×P[×HqHht×P[kHh;DkP][×kO;k×k;XHi
eY;DH×CHkrHH[×ik;x×HZeY]tHF×P[×kOHPh×NPqH[×Y]D;YPkPHi×;[F
DPkPwH[i¹

"lh×�]ZZl[Pkt×ClPYFHhi×]eHh;kH×;Dh]ii×kOH×M]lh×Y]D;YPkPHi
rPkOP[×/Olhh]DX´×OHYeP[N×D]ZZl[PkPHi×k]×O;qH×;×q]PDH×;[F
D][[HDk×P[×kOHPh×Y]D;Y×;hH;×;[F×k]×k;XH×e;hk×P[×Y]D;Y×FHDPiP][i¹Ø
/OHt×ZHk×rPkO×Y]D;Y×Nh]lei×;[F×hHiPFH[ki×OHYeP[N×kOHZ×k]
;DDHii×]ee]hkl[PkPHi¹×Ø

�� �� 7 KXUURFNÍV� 7 UDQVIRUP DW LRQ

3 URS RVDOV� IRU� 2XU� 1H[ W � 3 KDVH� RI

$VVHW � %DVHG � &RP P XQLW \

'HYHORS P HQW

/Olhh]DX×;YhH;Ft×O;i×;×[lZCHh×]M×XHt×]eHh;kP][i×;[F
eHhi][[HY×kO;k×]eHh;kH×rPkOP[×kOHPh×D]ZZl[PkPHi×;[F×;hH
;DDHiiPCYH×k]×DPkPwH[i×P[×;×h;[NH×]M×r;ti³

�]rHqHh́ ×P[×]hFHh×k]×D]Ê]hFP[;kH×kOHiH×iDOHZHi×CHkkHh×;[F×k]
MlYYt×P[q]YqH×DPkPwH[i×;[F×eh]MHiiP][;Yi×P[×kOH×FHiPN[×;[F
FHYPqHht×]M×Y]D;YPiHF×ilee]hk×rH×rPYY×MlhkOHh×H[O;[DH×kOH×*� 
C;iHF×P[Mh;ikhlDklhH×kOh]lNO×kOH×FHqHY]eZH[k×]M×�]ZZl[PkPHi
]M×*h;DkPDH×P[×H;DO×Y]D;kP][¹

,P SURYLQ J�H Q JDJH P H Q W �F R�GH VLJQ

�Y][NiPFH×kOHiH×kr]×Hs;ZeYHi×rH×O;qH×;×h;[NH×]M×]kOHh
D]ZZl[Pkt×C;iHF×ilee]hk×iHhqPDHi×kO;k×eh]qPFH×FPhHDk×ilee]hk
lkPYPiP[N×D]ZZl[Pkt×;iiHki´×ilDO×;i×�]D;Y×�hH;×�]Ê] hFP[;k]hi´
�]liP[N×]yDHhi×;[F×kOH×�PDh]×�[kHhehPiH×.DOHZH´×]h×rO]
eh]qPFH×Y]D;YPiHF×ik;klk]ht×ilee]hk×ilDO×;i×�]ZZl[P kt×�H;YkO
eh]qPFHhi×;[F×6HYYÊ
HP[N×kH;Zi¹

% X LOGLQ J�W K H �LQ IUDVW UX F W X UH

/OHt×]eHh;kH×;×iHhPHi×]M×/;YXP[N×.O]ei´×lkPYPiP[N×;×h;[NH×]M
;DDHiiPCYH×D]ZZl[Pkt×;iiHki×ilDO×;i×ileHhZ;hXHki×;[ F
YPCh;hPHi´×rPkOP[×rOPDO×ZHZCHhi×]M×kOH×elCYPD×Fh]e×P[×k]×;FFhHii
;[t×i]DP;Y×D;hH×[HHFi´×]h×]MkH[×]kOHh×kteHi×]M×ilee]hk
hHglPhHZH[ki´×D;[×CH×FPiDliiHF×;[F×i]YlkP][i×PFH[kP{HF×]h
P[M]hZ;kP][×;[F×;FqPDH×Pi×eh]qPFHF¹

�]ZZl[Pkt×�HF×�FlYk×.]DP;Y×�;hH×.lee]hk×/H;Zi×Æ��.Ç ¹

�]ZZl[Pkt×
lPYFHhi

0RG HO �RI �* RRG �3 UDFWL FH�b

/ L Y HUS RRO �& L W\ �5HJ L RQ�& RP E L QH

�5�D�W�K�H�U�� �W�K�D�Q�� �G�H�Y�H�O�R�S�� �D�� �V�H�U�Y�L�F�H�� �V�S�H�F�L�ê�F�D�W�L�R�Q�� �W�K�D�W�� �V�W�D�W�H�G��
�
��

�W�K�H���V�S�H�F�L�ê�F�D�W�L�R�Q���D�O�O�R�Z�H�G���W�K�H���S�U�R�Y�L�G�H�U���F�R�P�P�L�V�V�L�R�Q�H�U���D�O�Z�D�\�V
�W�R���H�Y�D�O�X�D�W�H���D�Q�G���G�H�Y�H�O�R�S���G�H�O�L�Y�H�U�\���P�R�G�H�O�V���V�H�U�Y�L�F�H�V���W�R���H�Q�V�X�U�H
�W�K�D�W�� �W�K�H�\�� �F�R�Q�W�L�Q�X�H�G�� �W�R�� �U�H�V�S�R�Q�G�� �W�R�� �W�K�H�� �Y�D�U�L�H�W�\�� �R�I�� �Q�H�H�G�V
�G�H�P�R�Q�V�W�U�D�W�H�G���E�\�� �W�K�H���F�O�L�H�Q�W���J�U�R�X�S���� �U�H�ë�H�F�W���E�H�V�W���S�U�D�F�W�L�F�H���D�Q�G
�K�D�Y�H�� �D�� �F�O�H�D�U�� �O�H�D�U�Q�L�Q�J�� �L�P�S�D�F�W�� �R�Q�� �I�X�W�X�U�H�� �G�H�O�L�Y�H�U�\�� �D�Q�G
�F�R�P�P�L�V�V�L�R�Q�L�Q�J��

�
�I�R�U
�W�K�H�� �Q�H�[�W�� �W�K�U�H�H�� �\�H�D�U�V�� �\�R�X�� �Q�H�H�G�� �W�R�� �G�H�O�L�Y�H�U�� �W�K�H�V�H�� �R�X�W�F�R�P�H�V
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�]ZZl[Pkt×�lCi

�]ZZl[Pkt×]M×*h;DkPDH×Æ0iHh×�HFÇ

/]×F]×i]×ilDDHiiMlYYt×]hN;[Pi;kP][i×[HHF×;×r;t×]M×D ;eklhP[N
kOPi×D][ik;[k×|]r×]M×P[M]hZ;kP][×P[×;×DH[kh;YPiHF×;[F
D]]hFP[;kHF×r;t¾×kOHhHCt×O;qP[N×kOH×;CPYPkt×k]×;[;YtiH×kOH
F;k;´×liH×Pk×D][ikhlDkPqHYt×;[F´×rOHhH×e]iiPCYH´×H[ilhH×;
D][ik;[k×MHHFC;DX×Y]]e×Pi×P[×eY;DH×i]×kO;k×DPkPwH[i×iHH
HqPFH[DH×]M×kOHPh×]eP[P][×CHP[N×liHF×D][ikhlDkPqHYt¹

�[×/Olhh]DX×rH×rPYY×liH×kOPi×ZHDO;[PiZ×k]×Hik;CYPiO×kr]
�]ZZl[PkPHi×]M×*h;DkPDH×][×H;DO×]M×kOH×M]lh×*� ×M]]kehP[ki×k]
ChP[N×k]NHkOHh×eH]eYH×rPkO×qHikHF×P[kHhHiki×P[×kO]iH×Y]D;YHi×k]
H[ilhH×FHYPqHht×;[F×FHiPN[×;hH×D]]hFP[;kHF×;[F×C;iHF×le][
D]ZZl[Pkt×D][DHh[i×;[F×DO]PDHi¹

�]ZZl[Pkt×]M×*h;DkPDH×Æ
PhHDk×
HYPqHhtÇ

�×�]ZZl[Pkt×]M×*h;DkPDH×D;[×CHH[×FH{[HF×;i×Ñ;×eh]DHii×]M
i]DP;Y×YH;h[P[N×kO;k×]DDlhi×rOH[×eH]eYH×rO]×O;qH×;×D]ZZ][
P[kHhHik×P[×;×ilCWHDk×]h×;hH;×D]YY;C]h;kH×]qHh×;[×HskH[FHF
eHhP]F×]M×kPZH´×iO;hP[N×PFH;i×;[F×ikh;kHNPHi´×FHkHhZP[H
i]YlkP][i´×;[F×ClPYF×P[[]q;kP][iÒ¹Ø

/OH×iHD][F×�]*×rPYY×CH×M]hZHF×Mh]Z×e;PF×ik;x×;[F×]kOHhi×rO]
;hH×FPhHDkYt×P[q]YqHF×P[×kOH×FHYPqHht×]M×kh;[iM]hZHF×ilee]hk
iHhqPDHi×;Dh]ii×kOH×*� ×M]]kehP[k¹×�;qP[N×kOPi×�]*×rPYY×H[ilhH
kO;k×kOH×ilee]hk×CHP[N×eh]qPFHF×ik;ti×rPkOP[×kOH×FHiPN[
ehP[DPeYHi×;i×iHk×]lk×rPkOP[×kOPi×ikh;kHNt́ ×;[F×qPiP][×;[F×Y]D;Y
ehP]hPkPHi×kO;k×HZ;[;kH×Mh]Z×kOH×liHh×YHF×�]*¹×�k×rPYY×CH×;×M]hlZ
M]h×YH;h[P[N×;[F×FPiDliiP][´×liP[N×��.×ZHkO]F]Y]Nt́ ×rOHhH
kO]iH×rPkO×;×XHt×hHie][iPCPYPkt×M]h×PZeh]qP[N×Y]D;Y×]lkD]ZHi
rPYY×O;qH×;[×]eH[×;[F×kh;[ie;hH[k×]ee]hkl[Pkt×M]h×HseY]hP[N
HZHhNH[k×kOHZHi×;[F×PiilHi×;[F×D]YY;C]h;kP[N×k]×H[ilhH
YH;h[P[N×P[M]hZi×kOH×Hq]YlkP][×]M×i]YlkP][i×k]×ZHHk×DO;[NP[N
DPhDlZik;[DHi×PFH[kP{HF×Mh]Z×Y]D;Y×P[kHYYPNH[DH×;[F×kOH×rPFHh
itikHZ¹

�]ZZl[Pkt×�lCi×;Dk×;i×;×eOtiPD;Y×;[DO]h×k]×ChP[N×eH]eYH
k]NHkOHh×rOHhH×kOHt×YPqH×k]×H[W]t×kPZH×k]NHkOHh́ ×hH|HDk×][×;[F
FPiDlii×Y]D;Y×PiilHi×;[F×e]kH[kP;Y×i]YlkP][i´×;[F×; DDHii
P[M]hZ;kP][×;C]lk×;DkPqPkPHi×;[F×ilee]hk×;q;PY;CYH×Y]D;YYt¹×
HP[N
;CYH×k]×ZHHk×FPxHhH[k×eH]eYH×rOHhH×t]l×YPqH×Pi×HiiH[kP;Y×k]
ClPYFP[N×D]OHiPqH×D]ZZl[PkPHi×P[×;×C]h]lNO×kO;k×Pi×M;DP[N
Nh]rkO×;[F×FHZ]Nh;eOPD×DO;[NH¹×
t×iO;hP[N×D][DHh[i×;[F
;iePh;kP][i´×DPkPwH[i×;hH×Z]hH×YPXHYt×k]×DhH;kH×hHiPYPH[k×;[F
ikh][N×D]ZZl[PkPHi¹×�]ik×OlCi×;hH×D]ÊY]D;kHF×P[×/Olhh]DX
YPCh;hPHi×;[F×;hH×]hN;[PiHF×][×*� ×M]]kehP[ki¹

/OH×�]ZZl[PkPHi×]M×*h;DkPDH×P[Mh;ikhlDklhH×rPYY×CH×ik;hkHF×P[
][H×*� ×;hH;´×k]×;YY]r×;×kHik×;[F×YH;h[×;eeh];DO×k]×CH×liHF
CHM]hH×iD;YP[N×le×;Dh]ii×/Olhh]DX¹

,P SURYLQ J�ORF DO�LQ W H OOLJH Q F H

$� 1LWWHU �1DWWHU � *U RX S� DW� RQ H� RI � WK H� 7 K X U U RFN� &RP P X Q LW\ � + X EV

6H×[HHF×k]×PZeh]qH×kOH×D]YYHDkP][×]M×Y]D;Y×P[kHYYPNH[DH×rPkO]lk
;FFP[N×k]×kOH×ClhFH[×kO;k×Y]D;Y×D]ZZl[PkPHi×MHHY×rOH[
D][ik;[kYt×CHP[N×;iXHF×k]×hHie][F×k]×D][ilYk;kP][i¹ ×"[H
]CqP]li×r;t×r]lYF×CH×k]×D;eklhH×P[kHYYPNH[DH×Mh]Z×P[kHh;DkP][i
CHkrHH[×eh]MHiiP][;Yi×;[F×ZHZCHhi×]M×kOH×elCYPD¹

/OH×{hik×�]*×rPYY×CH×M]hZHF×Mh]Z×;×rPFH×q;hPHkt×]M×P[kHhHikHF
Nh]lei×;[F×P[FPqPFl;Yi×;Dh]ii×kOH×Y]D;YPkt×P[×glHikP][×;[F×CH
DO;hNHF×rPkO×;NhHHP[N×ehP]hPkPHi´×FHiPN[P[N×ikh;kHNPHi×;[F
i]YlkP][i×k]×ZHHk×kO]iH×ehP]hPkPHi×;[F×H[ilhP[N×Y]D;Y
P[kHYYPNH[DH×MHHFi×P[k]×;YY×FHDPiP][×Z;XP[N×eh]DHiiHi×Mh]Z×;
[HPNOC]lhO]]F×k]×;×itikHZ×rPFH×iD;YH¹×�i×ilDO´×Pk×rPYY×CH×kOH
Z;W]h×M]hlZ×k]×H[ilhH×D]ZZl[Pkt×P[kHhHiki×;hH×hHehHiH[kHF×;k
HqHht×YHqHY×]M×FHDPiP][×Z;XP[N¹

����������������
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/OPi×r]lYF×glPDXYt×CH×iHH[×;i×;[×;lkOH[kPD×liH×]M×eH]eYHÔi×eHhieHDkPqH´×[]k×Wlik×;×iHhqPDH×YHF´×k]e×F]r[×HsHhDPiH×P[×N;kOHhP[N
P[M]hZ;kP][×O;qP[N×;YhH;Ft×FHDPFHF×rO;k×Pi×k]×CH×F][H¹×/OPi×;eeh];DO×r]lYF×D][khPClkH×k]r;hFi×;×Nh]rP[N×iH[iH×]M×D]ZZl[Pkt
HZe]rHhZH[k´× rPkO× P[FPqPFl;Yi× CHD]ZP[N× M;h× Z]hH× ;DkPqH× DPkPwH[i× ;i× kOHt× HseHhPH[DHF× ;× NH[lP[H× iH[iH× ]M× P[q]YqHZH[k× ;[F
P[|lH[DH¹

/OHhH× ;hH× ;× [lZCHh× ]M× eY;kM]hZi× kO;k× D;[× ilee]hk× kOH× D]YYHDkP][× ]M× hH;Y× kPZH× P[kHYYPNH[DH´× H[;CYP[N× P[M]hZ;kP][× k]× |]ŕ × CH
;[;YtiHF´×;[F×liHF×k]×P[M]hZ×kOH×Hq]YlkP][×]M×kOH×itikHZ×P[×;×qHht×kPZHYt×;[F×FPhHDk×r;t¹×�k×r]lYF×;Yi]×H[;CYH×MHHFC;DX×k]×CH
FHYPqHhHF×Z]hH×D][iPikH[kYt×;[F×glPDXYt×kO;[×Pi×DlhhH[kYt×e]iiPCYH¹×6H×rPYY×eh]qPFH×ilDO×;×eY;kM]hZ×kOh]lNO×kOH× ×itikHZ
;i× e;hk× ]M× ]lh× PZeh]qHF× D]ZZl[Pkt× H[N;NHZH[k× ;[F× D] ÊFHiPN[× ikh;kHNt́ × ClPYFP[N× ][× kOH× ��.× ehP]hPkPHi× ]M× D]YY;C]h;kP][× ;[F
YH;h[P[N×;i×DhlDP;Y×D]Ze][H[ki×]M×kOH×kh;[iM]hZHF×itikHZ¹

�Ph×/;CYH

5 H VRX UF LQ J�W K H �&RP P X Q LW \

�[×]hFHh×k]×ChH;X×F]r[×iPY]HF×ClFNHkP[N´×rH×[HHF×k]×DhH;kH×M]lh×NH[lP[H×e]]YHF×Ml[Fi×;k×Y]D;YPkt×YHqHY¹×/OHiH×Ml[Fi×D;[×kOH[×CH
liHF×Mh]Z×rOPDO×k]×D]ZZPiiP][×P[kHNh;kHF×iHhqPDHi×kO;k×hHie][F×k]×kOH×[HHFi×;[F×FHYPqHh×kOH×i]YlkP][i×PFH[kP{HF×rPkOP[×kOH×M]lh
Y]D;YPkPHi¹×�PNlhH×ƒ¹•×iHki×]lk×]lh×;eeh];DO¹
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/Olhh]DX×D]l[DPY´×P[×e;hk[HhiOPe×rPkO×�]ZZl[Pkt×�;k;Ytiki´×O;i
FhPqH[×kOH×FHqHY]eZH[k×]M×;×�PDh]×�[kHhehPiH×iDOHZH×Y]D;YYt
M]h×kOH×e;ik×M]lh×tH;h¹×�PDh]×H[kHhehPiHi×;hH×iZ;YY´×Y]D;Y
CliP[HiiHi´×qHht×]MkH[×i]YH×kh;FHhi´×rO]×eh]qPFH×;×q;ik×h;[NH×]M
[HHFHF×iHhqPDHi×k]×kOHPh×D]ZZl[Pkt¹×/tePD;YYt́ ×ZPDh]
H[kHhehPiHi×Æ�PDh]iÇ×;hH×ik;hkHF×Ct×eH]eYH×rO]×;hH
Z;hNP[;YPiHF´×HPkOHh×kOh]lNO×l[FHhYtP[N×M;Dk]hi×ilDO×;i×PYY
OH;YkO×]h×Y]ii×]M×;×Y][N×kHhZ×D;hHHh́ ×D][iHglH[kYt×kOHt×;hH
P[FPqPFl;Yi×rO]×ikhlNNYH×k]×H[kHh́ ×]h×hHklh[´×k]×HZeY]tZH[k¹


HqHY]eP[N×�PDh]i×O;i×;×[lZCHh×]M×XHt×CH[H{ki³

/Olhh]DX×DlhhH[kYt×O;i×][H×MlYY×kPZH×]yDHh×ilee]hkP[N×kOPi
eh]Nh;ZZH×rO]×Pi×CHD]ZP[N×P[DhH;iP[NYt×ikhHkDOHF×;i×Z]hH
iHhqPDHi×hHglPhH×ilee]hk¹×/OHhH×O;i×;Yi]×CHH[×;×iOPMk×P[×kOH×kteH
]M×D][k;Dk×hHDHPqHF´×;k×kPZHi×Z]qP[N×;r;t×Mh]Z×kOH×lil;Y
P[FPqPFl;Y×rO]×rPiOHi×k]×ik;hk×;×ZPDh]´×k]r;hFi×eH]eYH×rO]
O;qH×qHht×P[[]q;kPqH×PFH;i´×Clk×rO]iH×ik;hkÊlei×r]lYF×CH×CHik
ilPkHF×k]×Hik;CYPiOP[N×;×.]DP;Y×�[kHhehPiH×]h×DO;hPkt×;[F×[]k×;
i]YH×kh;FHh×kteH×]M×eh]qPiP][¹×/OHhH×;hH×;×[lZCHh×]M×Y]D;Y
iDOHZHi×kO;k×D;[×eh]qPFH×ilee]hk³×�5.´×kOH×.DO]]Y×M]h×.]DP;Y
�[khHehH[Hlhi´×
liP[Hii×�P[X´×
6*×HkD¹´×Clk×[][H×]M ×kOHiH
eh]qPFH×kOH×Y][NHh×kHhZ×eh;DkPD;Y×ilee]hk×hHglPhHF×k]×NPqH×kOHiH
ik;hkÊlei×;×N]]F×DO;[DH×]M×ilDDHii¹×/OHhH×Pi×;×F;[NHh×kO;k×rH
;hH×ZPiiP[N×]lk×][×kOH×Hik;CYPiOZH[k×]M×;×h;[NH×]M×Y]D;Y
H[khHehH[Hlhi´×rPkO×HsDHYYH[k×PFH;i´×rO]×D]lYF×eh]qPFH×HsDPkP[N
;[F×ZlDO×[HHFHF×Y]D;Y×HD][]ZPD×;DkPqPkt́ ×rOPYik×;Yi]×DhH;kP[N
;×qHht×e]iPkPqH×PZe;Dk×le][×kOHPh×]r[´×;[F×]kOHhi´×rHYYÊCHP[N
;[F×iH[iH×]M×elhe]iH¹

6H×rPYY×kOHhHM]hH×Hse;[F×kOH×eh]Nh;ZZH×k]×FHYPqHh×;
Ñ�]ZZl[Pkt×�D][]ZPD×0[PkÒ×Æ��0Ç´×P[×H;DO×]M×kOH×*hPZ;ht×�;hH
 Hkr]hX×;hH;i×kO;k×D]lYF×ilee]hk×C]kO×kOH×][N]P[N
FHqHY]eZH[k×]M×�PDh]×�[kHhehPiHi×;[F×eh]qPFH×kOH×XP[F×]M
eh;DkPD;Y×;FqPDH×;[F×NlPF;[DH×[HHFHF×k]×ilee]hk×]kOHh×M]hZi
]M×D]ZZl[Pkt×HD][]ZPD×FHqHY]eZH[k¹

.P[DH×kOH×P[DHekP][×]M×kOH×eh]Nh;ZZH×P[×••€„´×rH×O;qH
ilee]hkHF×kOH×FHqHY]eZH[k×]M×rHYY×]qHh×;×Ol[FhHF×ZPDh]i
H[kHhehPiHi¹×/OHt×eh]qPFH×;×q;hPHkt×]M×iHhqPDHi´×kOH×Z;W]hPkt×P[
kOH×D;hH×;[F×rHYYÊCHP[N×iHDk]h¹×/OHiH×H[kHhehPiHi×O;qH×;FFHF×;
OlNHYt×e]iPkPqH×Ft[;ZPD×k]×kOH×D]ZZl[PkPHi×kOHt×iHhqH´×;[F
kOHPh×ilDDHii×O;i×NH[Hh;kHF×ZlDO×P[kHhHik´×OH[DH×kOH
D][kP[lHF×Hse;[iP][×]M×�PDh]i¹

0LF UR�(Q W H USULVH �' H YH ORSP H Q W

/OHt×DhH;kH×ileeYt×kO;k×Pi×[HHFHF×P[×kOH×Y]D;Y×HD][]Zt¹

/OPi×ileeYt×Pi×]MkH[×ÑCHie]XHÒ¹×�]h×Hs;ZeYH´×P[×kOH×D;hH
{HYF´× kOH× e;hk[HhiOPe× CHkrHH[× kOH× D;hHF× M]h× ;[F× kOH
D;hHh×DhH;kHi×;×iHhqPDH×C;iHF×][×kOH×l[PglH×iPkl;kP][×]M
kOH× eHhi][× ilee]hkHF´× []k× ][× kOH× hHikhPDkP][i× kO;k
P[HqPk;CYt×HsPik×rPkO×Y;hNH×eh]qPFHh×]hN;[Pi;kP][¹

/OH×Z][Ht×|]r×ik;ti×rPkOP[×kOH×Y]D;Y×HD][]Zt¹

/OH× PZe;Dk× le][× kOH× rHYYÊCHP[N× ]M× kOH× eHhi][× hl[[P[N
kOH×ZPDh]×Pi×qHht×iPN[P{D;[k¹×/OPi×hHilYki×Mh]Z×;×Nh]rkO
P[×iH[iH×]M×elhe]iH×kO;k×r;i×[]k×ehHqP]liYt×ehHiH[ḱ×]h́
rOPDO× hHklh[i´× ;i× ;× hHilYk× ]M× Z;XP[N× ;× e]iPkPqH
D][khPClkP][¹

�N;P[´×kOH×eh]e]i;Y×Pi×k]×FHqHY]e×;×iP[NYH×C];hF´×][×kOH×i;ZH
*� ×NH]Nh;eOt×;i×kO;k×P[×rOPDO×kOH×�]ZZl[PkPHi×]M×*h;DkPDH
kHik×;[F×YH;h[×iPkH×Pi×CHP[N×FHeY]tHF´×k]×H[ilhH×kOHhH×Pi×kPZH×k]
{[H×kl[H×;[t×PiilHi×ehP]h×k]×iD;YP[N×le×/Olhh]DX×rPFH¹

6H×rPYY×DhH;kH×�]ZZl[Pkt×-HMHhH[DH×;[F×�[qHikZH[k×
];hFi
D]ZehPiP[N×]M×;×h;[NH×]M×D]ZZl[Pkt×YH;FHhi×k]×]qHhiHH×kOH
eh]DHii¹Ø

/OHiH×M]lh×�]ZZl[Pkt×�[qHikZH[k×�l[Fi×rPYY×eh]qPFH× ;
ZHDO;[PiZ×Ct×rOPDO×k]×FHYPqHh×i]YlkP][i×;k×Y]D;YPkt×NH]Nh;eOt
kO;k×;FFhHiiHi×ZlYkPeYH×[HHFi×kO;k×OPik]hPD;YYt×r]lYF×CH×kOH
hHie][iPCPYPkt×]M×FPxHhH[k×]hN;[Pi;kP][i×]h×kH;Zi×rPkOP[
]hN;[Pi;kP][i´×OH[DH×FHYPqHhP[N×;×Z]hH×P[kHNh;kHF×itikHZ×;[F
O]YPikPD×hHie][iH¹×�×iO;hHF×Ml[F×eh]qPFHi×]ee]hkl[PkPHi×k]
;DDHii×;FFPkP][;Y×Ml[FP[N×ikhH;Zi×]eH[×k]×elCYPD×;[F×q]Yl[k;ht
iHDk]h×P[DYlFP[N×CPFFP[N×M]h×kOPhF×iHDk]h×Nh;[k×Ml[FP[N×;N;P[ik
Z;kDOHF×Ml[FP[N×;YhH;Ft×OHYF×rPkOP[×kOH×�]ZZl[Pkt
�[qHikZH[k×�l[F¹×�k×;Yi]×eh]qPFHi×;×ZHDO;[PiZ×k]×D;eklhH
;FFPkP][;Y×hHi]lhDH×Mh]Z×kOH×ehPq;kH×iHDk]h¹Ø


t×eY;DP[N×hHie][iPCPYPkt×][×kOH×�]ZZl[Pkt×-HMHhH[DH×;[F
�[qHikZH[k×
];hF×M]h×FPikhPClkP][×]M×Ml[Fi´×rH×FHq]YqH×e]rHh
Mh]Z×elCYPD×iHDk]h×]hN;[Pi;kP][i×k]×D]ZZl[PkPHi¹×/OH×eh]DHii
rPYY×M]YY]r×��.×ehP[DPeYHi×Ct×D]ZZPiiP][P[N×M]h×YH;h[P[N×;[F×][
OPNO×YHqHY×ehP[DPeYHi×;[F×q;YlHi×h;kOHh×kO;[×ehHFHkHhZP[HF
;DkP][i´×HZe]rHhP[N×eh]qPFHhi×k]×]xHh×CHie]XH×i]YlkP][i×k]
hHiPFH[ki×;[F×iHe;h;kP[N×FHDPiP][i×;C]lk×Ml[FP[N×Mh]Z
FHDPiP][i×;C]lk×eHhM]hZ;[DH¹×�[×iO]hk´×Pk×rPYY×M]ikHh
D]YY;C]h;kP][×h;kOHh×kO;[×D]ZeHkPkP][¹
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/OH× ��0× r]lYF× r]hX× DY]iHYt× rPkO× kOH× D]kHhZP[]li× �]Z Zl[Pkt× -HMHhH[DH× ;[F× �[qHikZH[k× C];hFi× ;[F× kOH× �]ZZ l[PkPHi× ]M
*h;DkPDH×k]×eh]qPFH×;×D]ZehHOH[iPqH×Y]D;Y×HD][]ZPD×P[Mh;ikhlDklhH×D;e;CYH×]M×ilee]hkP[N×ZPDh]×;[F×Z;Dh]×ilee]hk×k]×;YY×;ieHDki
]M×D]ZZHhDP;Y×;DkPqPkt×P[×kOHPh×;hH;¹

�k×iHHZi×;Cl[F;[kYt×DYH;h×kO;k×][H×]M×kOH×Z]ik×iPN[P{D;[k×Y][N×kHhZ×D][iHglH[DHi×]M×kOH×e;[FHZPD×rPYY×CH×;×F]r[×klh[×P[×]qHh;YY
HD][]ZPD×;DkPqPkt́ ×rPkO×kOH×;YhH;Ft×FPi;Fq;[k;NHF×OPk×e;hkPDlY;hYt×O;hF×P[×kHhZi×]M×HZeY]tZH[k×]ee]hkl[PkPHi¹×/OPi×eh]Nh;ZZH
O;i×kOH×e]kH[kP;Y×k]×YP[X×rPkO×iXPYYi×P[qHikZH[k×]ee]hkl[PkPHi×kO]lNO×kOH× Ø;NH[F;×k]×OHYe×H[ilhH×FPi;Fq;[k;NHF×Nh]lei
D;[× ;DDHii× hH;Y× ]ee]hkl[PkPHi× M]h× kOPi× D]O]hk× ]M× ]lh× i]DPHkt× k]× {[F× ZH;[P[NMlY× HZeY]tZH[k´× lkPYPiP[N× kOHPh× ]r[× P[PkP;kPqH× ;[F
DhH;kPqPkt́ ×kOHhHCt×O;qP[N×;×iPN[P{D;[k×PZe;Dk×le][×kOHPh×iH[iH×]M×iHYMÊr]hkO¹

�HqHYYP[N×0e
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�D�Q�J�O�L�Q�J�� �E�X�V�L�Q�H�V�V���� �b �+�L�V�� �D�L�P�� �Z�D�V�� �Q�R�W�� �R�Q�O�\�� �W�R�� �H�D�U�Q�� �D�� �O�L�Y�L�Q�J�� �E�X�W�� �D�O�V�R�� �W�R�� �V�X�S�S�R�U�W�� �R�W�K�H�U�V�� �Z�K�R�� �I�R�X�Q�G�� �W�K�H�P�V�H�O�Y�H�V�� �L�Q�� �D�� �V�L�P�L�O�D�U
�S�R�V�L�W�L�R�Q���W�R���K�L�P�V�H�O�I��

���6�S�H�Q�G�L�Q�J���W�L�P�H���R�X�W�V�L�G�H���L�Q���Q�D�W�X�U�H���E�\���W�K�H���Z�D�W�H�U���G�U�D�P�D�W�L�F�D�O�O�\���L�P�S�U�R�Y�H�G���P�\���Z�H�O�O���E�H�L�Q�J�����b�,�W���Z�D�V���O�L�N�H���,���K�D�G���I�R�X�Q�G���D���Z�K�R�O�H���Q�H�Z
�Z�R�U�O�G�� �W�K�D�W�� �,�� �Z�D�Q�W�H�G�� �W�R�� �O�L�Y�H�� �L�Q�� �D�J�D�L�Q���� �b �0�\�� �D�Q�[�L�H�W�\�� �D�Q�G�� �G�H�S�U�H�V�V�L�R�Q�� �E�H�F�D�P�H�� �P�D�Q�D�J�H�D�E�O�H�� �Z�L�W�K�R�X�W�� �W�K�H�� �X�V�H�� �R�I�� �V�X�E�V�W�D�Q�F�H�V���� �b �,
�K�D�Y�H�� �E�H�H�Q�� �F�O�H�D�Q�� �H�Y�H�U�� �V�L�Q�F�H���� �b�,�� �R�Z�H�� �P�\�� �O�L�I�H�� �W�R�� �ê�V�K�L�Q�J���� �D�Q�G�� �,�� �L�Q�W�H�Q�G�� �W�R�� �V�K�D�U�H�� �W�K�L�V�� �Q�H�Z�� �Z�R�U�O�G�� �Z�L�W�K�� �D�V�� �P�D�Q�\���Q�H�Z�� �S�H�R�S�O�H�� �D�V
�S�R�V�V�L�E�O�H���� �b �,�� �K�R�Q�H�V�W�O�\�� �E�H�O�L�H�Y�H�� �W�K�D�W�� �ê�V�K�L�Q�J�� �F�D�Q�� �K�H�O�S�� �F�K�D�Q�J�H�� �P�D�Q�\�� �O�L�Y�H�V�� �I�R�U�� �W�K�H�� �E�H�W�W�H�U���� �D�Q�G�� �S�R�V�V�L�E�O�\�� �H�Y�H�Q�� �U�H�S�O�D�F�H�� �D�Q�W�L��
�G�H�S�U�H�V�V�D�Q�W�V����
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�×hHDH[k×hHe]hk×Ct×kOH×�P[Ni×�l[F ´×hHqPHrP[N×kOH×]ee]hkl[PkPHi
DhH;kHF×Ct×kOH×Hik;CYPiOZH[k×]M×�[kHNh;kHF×�;hH×.tikHZi×Z;FH
kOH×M]YY]rP[N×]CiHhq;kP][×

Ä‚Å

Ñ.]DP;Y×D;hH×;[F×Y]D;Y×N]qHh[ZH[k
O;qH×;×ikh][N×OPik]ht×]M×Z]CPYPiP[N×;iiHki×;h]l[F×kOH×[HHFi×]M
kOH×P[FPqPFl;Y×;[F×k;DXYP[N×P[Hgl;YPkPHi¹×/OHt×O;qH×rPFH
HseHhPH[DH×]M×H[N;NP[N×rPkO×D]ZZl[PkPHi×;[F×O;qH×eh]qH[
HseHhkPiH×P[×r]hXP[N×rPkOP[×D][ikh;P[HF×ClFNHki¹×/OHt×ChP[N×kOPi
ikhH[NkO×k]×��.×e;hk[HhiOPeiÒ¹

.lCiPFP;hPkt

.]qHhHPN[kt×]M×/Olhh]DX×�[kHNh;kHF×�;hH×*;hk[HhiOPe

�[×;FFPkP][×k]×kOH×;C]qH×D][FPkP][i×M]h×ilDDHii´×]hN;[Pi;kP][;Y
;[F×itikHZ×i]qHhHPN[kt×r]lYF×[HHF×k]×CH×DHFHF×k]×kOH×Y]D;Y
D;hH×;YYP;[DH¹×/OPi×r]lYF×H[;CYH×P[kHNh;kP][×CHkrHH[×h]YHi
rPkO]lk×kOH×[HHF×M]h×DlZCHhi]ZH×M]hZ;Y×;NhHHZH[ki×k]×CH×P[
eY;DH×;[F×M]h×kOH×FHq]YlkP][×]M×ClFNHki´×[HDHii;ht×PM×h;FPD;Y
hHM]hZ×D;[×k;XH×eY;DH×ilDO×;i×FHYPqHhP[N×{[;[DP;Y×D][kh]Y×P[
i]ZH×;hH;i×k]×D]ZZl[PkPHi×qP;×kOH×eh]e]i;Y×k]×DhH;kH
�]ZZl[Pkt×-HMHhH[DH×;[F×�[qHikZH[k×
];hFi¹

6O]YH×.tikHZ×.lee]hk

/]×k;XH×MlYY×;Fq;[k;NH×]M×kOHiH×ikhH[NkOi´×;[F×kOHhHM]hH×k]
FHYPqHh×][×;×[lZCHh×]M×XHt×itikHZ×ehP]hPkPHi´×Pk×rPYY×CH×qPk;Y×k]
HZe]rHh×Y]D;Y×;lkO]hPkPHi×;[F×kOH×kOPhF×iHDk]h́ ×k]×F]×Z]hH×]M
rO;k×kOHt×F]×CHik¾×FHYPqHh×ehHqH[k;kPqH´×eHhi][;YPiHF×iHhqPDHi
;k×eY;DH¹

����������������

/OH×ehP[DPeYH×]M×ilCiPFP;hPkt́ ×rOPDO×Pi×kOH×PFH;×kO;k×;×DH[kh;Y
;lkO]hPkt×iO]lYF×O;qH×;×ilCiPFP;ht×Ml[DkP][´×eHhM]hZP[N×][Yt
kO]iH×k;iXi×rOPDO×D;[[]k×CH×eHhM]hZHF×;k×;×Z]hH×Y]D;Y×YHqHY´×Pi
DH[kh;Y×k]×]lh×kh;[iM]hZ;kP][×eh]Nh;ZZH¹×6OHhHqHh
eh;DkPD;CYH´×FHDPiP][×Z;XP[N×O;i×CHH[×D;iD;FHF×F]r[×k]×kOH
Mh][k×YP[H´×HZe]rHhP[N×eH]eYH×k]×k;XH×FHDPiP][i×rPkO]lk×O;qP[N
k]×M;DH×kOH×H[DlZCh;[DH×]M×;×YH[NkOt×;[F×D]ikYt×ClhH;lDh;kPD
eh]DHii´×;[F×H[;CYP[N×ik;x×k]×liH×kOHPh×HseHhPH[DH×;[F
DhH;kPqPkt×k]×P[[]q;kH×;[F×{[F×i]YlkP][i¹×�]D;Y×HqPFH[DH×k]×F;kH
iO]ri×kO;k×kOPi×PZeh]qHi×]lkD]ZHi×M]h×eH]eYH´×PZeh]qHi×ik;x
Z]h;YH×;[F×kOHhHM]hH×hHkH[kP][×;[F×NH[Hh;kHi×HyDPH[Dt¾
;Y][NiPFH×kOPi×kOHhH×Pi×[]×HqPFH[DH×k]×F;kH×kO;k×kOPi×;eeh];DO
P[DhH;iH×hPiX´×HPkOHh×k]×kOH×P[FPqPFl;Y×]h×k]×]hN;[Pi;kP][i´×]MkH[
DPkHF×Ct×DH[kh;YPiP[N´×OPHh;hDOPD;Y×]hN;[Pi;kP][i×;i×;×h;kP][;YH
M]h×[]k×FPikhPClkP[N×e]rHh×;[F×FHDPiP][×Z;XP[N¹×/OPi×ehP[DPeYH
r]lYF×[HHF×k]×CH×hHeYPD;kHF×CHkrHH[×kOH×rO]YH×itikHZ×;[F
/Olhh]DX×k]×H[;CYH×;lkOH[kPD×eY;DH×C;iHF×r]hXP[N×k]×CH×MlYYt
hH;YPiHF¹

/]×H[;CYH×kOPi×HZe]rHhZH[k×k]×MlYYt×CH×;DOPHqHF´×kOH×rO]YH
itikHZ×rPYY×[HHF×k]×q;YlH×;[F×ilee]hk×kOH×YH;FHhiOPe×kO;k×Y]D;Y
;lkO]hPkPHi×;[F×kOH×kOPhF×iHDk]h×D;[×Z;XH×Ct×FHq]YqP[N
iPN[P{D;[k×;lkO]hPkt×;[F×hHi]lhDH×F]r[×k]×H[;CYH×iPN[P{D;[k
Y]D;Y×FHDPiP][×Z;XP[N¹×/OH×eh]e]i;Yi×iHk×]lk×P[×kOPi×DO;ekHh×M]h
e]rHh×iO;hP[N´×D]ÊFHiPN[×;[F×D]Êeh]FlDkP][×rPkO×hHiPFH[ki×;[F
kOH×kOPhF×iHDk]h×ik;hk×rPkO×kOH×[HHF×M]h×;[×HxHDkPqH
P[Mh;ikhlDklhH×;k×[HPNOC]lhO]]F×YHqHY×k]×H[;CYH×;[×][ÊN]P[N
D][qHhi;kP][×rPkO×hHiPFH[ki¹×/OPi×P[Mh;ikhlDklhH×hHglPhHi
hHi]lhDP[N¹

/OH×PZe;Dk×]M×ilDO×;×rPFH×iD;YH×DlYklh;Y×;[F×FHYPqHht
kh;[iM]hZ;kP][×rPYY×CH×itikHZ×rPFH×;[F×HskH[iPqH¹×/OHt×rPYY
;DOPHqH×kOH×M]YY]rP[N×iPN[P{D;[k×Clk×M;h×Mh]Z×HsO;likPqH
]lkD]ZHi³
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�;XP[N×D]ÊFHiPN[×;×hH;YPkt

�DOPHqH× Z;iiPqH× DlYklhH× DO;[NH× Mh]Z× ½F]P[N× k]½× Ø k]
½F]P[N×rPkO½×Æ.khH[NkOi×C;iHFÇ

/h;[iM]hZ× kOH× D]ZZPiiP][P[N× Y;[FiD;eH× É× Z]qP[N× k]
D]YY;C]h;kP][×;[F×ikHr;hFiOPe

-;FPD;YYt× DO;YYH[NH× kOH× DlhhH[k× eHhM]hZ;[DH× DlYklhH
kO;k× H[D]lh;NHi× ]hN;[Pi;kP][;Y× eHhM]hZ;[DH× ÓN;ZP[NÔ
;[F×Pi×Y;hNHYt×ZH;[P[NYHii×k]×kOH×eH]eYH×rH×ilee]hk

�[D]lh;NH× DlYklhH× DO;[NH× P[× eh]qPFHhi× É× Z]qP[N× Mh]Z
D]ZeHkPkP][× k]× D]]eHh;kP][× P[× kOH× elhilPk× ]M× CHik
]lkD]ZHi
�Zeh]qH×ehHqH[k;kPqH×iHhqPDHi×É×hHFlDH×FHZ;[F

�Zeh]qH×Z]FHYi×]M×iHYMÊD;hH×É×hHFlDH×FHZ;[F

-HFlDH×FleYPD;kP][ÊPZeh]qH×HyDPH[Dt

�hH;kH×Z]hH×hHiPYPH[DH×P[×D]ZZl[PkPHi×;[F×P[FPqPFl;Yi

�k×Pi×DYH;h×kO;k×kOH×OH;YkO×;[F×D;hH×itikHZ×Pi×M;PYP[N×;[F×P[×[HHF
]M×h;FPD;Y×kh;[iM]hZ;kP][×PM×Pk×Pi×k]×CH×{k×M]h×elhe]iH×M]h×kOH×•€
�H[klht¹×�]qP[N×k]×Z]hH×Y]D;YPiHF×]hN;[Pi;kP][×;[F×FHYPqHht×]M
iHhqPDHi´×C;iHF×le][×rO;k×eH]eYH×D;[×F]×h;kOHh×kO;k×rO;k×kOHt
D;[[]k´×P[q]YqP[N×DPkPwH[i×Z]hH×FPhHDkYt×P[×kOHPh×D;hH×;[F
eh]FlDP[N×;×Ft[;ZPD×itikHZ×kO;k×D;[×D][ik;[kYt×YH;h[×;[F
FHqHY]e×iHHZi×k]×]xHh×;[×HqPFH[DH×C;iHF×;[F×D]NH[k
;YkHh[;kPqH¹×/OPi×ikh;kHNt×;[F×]lh×D]YYHDkPqH×;eeh];DO×rPYY
FHYPqHh×kOPi×e;h;FPNZ¾×kOH×hH;Y×glHikP][×Pi´×PM×[]k×kOPi´×kOH[×rO;kº

ik

"lh×;iX×]M×�PF×;[F×.]lkO×�iiHs×��.
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�lhkOHhZ]hH´×Pk×rPYY×CHD]ZH×P[DhH;iP[NYt×PZe]hk;[k×k]×hHFPhHDk
hHi]lhDHi×rPkOP[×kOH×itikHZ´×k]×P[qHik×P[×kO]iH×kOP[Ni×kO;k×;hH
O;qP[N×kOH×Z]ik×PZe;Dk×P[×PZeh]qP[N×]lkD]ZHi×rOPYik×DhH;kP[N
itikHZ×HyDPH[DPHi¹×/h;FPkP][;YYt×kOPi×O;i×eh]qH[×HskhHZHYt
FPyDlYk´×hHilYkP[N×P[×;×itikHZ×kO;k×O;i×hHi]lhDHi×]MkH[×kPHF×le
P[×kOH×rh][N×eY;DH¹×/]×P[qHik×P[×kOH×kOP[Ni×rOHhH×kOH×HqPFH[DH
eh]qHi×kOHPh×PZe;Dk×][×]lkD]ZHi×;[F×i;qP[Ni×Pk×rPYY×CH
[HDHii;ht×k]×DhH;kH×eh]DHiiHi×kO;k×H[;CYH×kOH×Z][Ht×k]×CH
Z]qHF×H;iPYt×rOHhH×kOH×D;iH×k]×F]×i]×Pi×]qHhrOHYZP[N¹

�O;ekHh×-HMHhH[DHi

€¹×
PDXHhik;x× �́ × 6;YXHh× �¹× .O;hHF× 5PiP][i´× 0[O]Yt× �YYP;[DHi³× *]rHh´
�]qHh[;[DH× ;[F× 
HYPCHh;kPqH× *h]DHiiHi× P[× �]D;Y× *Y;[[P[N¹× 0hC;[
.klFPHi¹×•••„¾ƒ•Æ€•Ç³•€•‚Ê•€ƒƒ¹×F]P³€•¹€•‡•¿••ƒ••ˆ‡ •„••‚‚••ˆ‡

•¹×/OH× HseHhPH[DH× ]M× D]ZZl[Pkt× H[N;NHZH[k× M]h× P[FPqPFl;Yi³× ;× h;ePF
hHqPHr×]M×HqPFH[DH¹Ø ´ ´

´ �k×�Y×Æ••€•Ç×
*;ZHY;×�kkhHH×*O
 
HqHhYHt× �hH[DO× *O
 
HkO

�PYk][×*O
 .li;[×*]q;YY×*O
 �9

‚¹×�[kHNh;kHF× D;hH× itikHZi× ;[F× i]DP;Y× D;hH³× ÷× /OH× �P[N½i× �l[F
ÆXP[NiMl[F¹]hN¹lXÇ�9
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[ilhP[N×OPNO×gl;YPkt×*hPZ;ht×�;hH×kO;k×Pi×H;it×k]×;DDHii×;[F
hHie][Fi×C]kO×eh];DkPqHYt×;[F×hH;DkPqHYt×k]×hHiPFH[k×[HHF×Pi
Ml[F;ZH[k;Y×M]h×PZeh]qHF×e]elY;kP][×OH;YkO×;[F×itikHZ
ilik;P[;CPYPkt¹×*hPZ;ht×D;hH×Pi×kOH×OH;YkOD;hH×iHkkP[N×Z]ik
;DDHiiHF×Ct×]lh×hHiPFH[ki¹×�k×;Dki×;i×kOH×N;kHXHHeHh×M]h×;×rPFHh
h;[NH×]M×Z]hH×ieHDP;YPik×iHhqPDHi×;[F×Pi×kOH×iHkkP[N×P[×rOPDO
Z]ik×iHD][F;ht×ehHqH[k;kPqH×;DkPqPkt×Pi×FHYPqHhHF×kO;k×XHHei
hHiPFH[ki×rPkO×Y][NÊkHhZ×D][FPkP][i×;i×rHYY×;[F×P[FHeH[FH[k×;i
e]iiPCYH¹×*]]h×gl;YPkt́ ×P[;FHgl;kHYt×hHi]lhDHF×;[F×FPyDlYk×k]
;DDHii×ehPZ;ht×D;hH×rPYY×P[HqPk;CYt×YH;F×k]×C]kO×ehHqH[k;CYH
;[F×;q]PF;CYH×iHhP]li×;FqHhiH×OH;YkO×HqH[ki×;[F×FhPqH
hHiPFH[ki×k]×Z]hH×HseH[iPqH×HYHZH[ki×]M×kOH×OH;YkO×;[F×D;hH
itikHZ´×Z]ik×ktePD;YYt×O]iePk;Y×kOh]lNO×�ð�¹

�YkO]lNO×iP[DH×kOH×P[kh]FlDkP][×]M×*� i´×�H[Hh;Y×*h;DkPDH×P[
/Olhh]DX×O;i×CHH[×eh]qPFP[N×i]ZH×iHhqPDHi×][×;×*� ×M]]kehP[k´
D]hH×iHhqPDH×FHYPqHht×D][kP[lHi×k]×CH×FHYPqHhHF×P[×iPY]i×rPkO
eh;DkPDHi×hl[[P[N×q;hPHF×]eHh;kP[N×Z]FHYi¹×/OPi×O;i×ZH;[k
q;hP;kP][×P[×gl;YPkt×]M×D;hH×eh]qPiP][×k]×FPxHhH[k×eh;DkPDH
e]elY;kP][i×;[F×O;i×YPZPkHF×P[FPqPFl;Y×eh;DkPDHi½×hHiPYPH[DH×k]
hHie][F×k]×;FqHhiH×DPhDlZik;[DHi´×OPNOYPNOkHF×FlhP[N×kOH
�"5�
Ê€ˆ×e;[FHZPD¹×/]×FhPqH×PZeh]qHZH[k×P[×;DDHii×;[F
gl;YPkt́ ×kOHhH×Pi×;×[HHF×k]×ÓYHqHY×leÔ×kOH×eh]qPiP][×]M×D;hH×rPkOP[
;YY×]M×]lh×ilhNHhPHi×;h]l[F×CHik×eh;DkPDH×;[F×k]×D;ePk;YPiH×][
kOH×Ó;k×iD;YHÔ×]ee]hkl[PkPHi×kO;k×*� i×ChP[N×Ct×P[kHNh;kP[N×C]kO
C;DXÊ]yDH×Ml[DkP][i×;[F×DYP[PD;Y×iHhqPDHi×][×;×*� ×M]]kehP[k¹×�[
]hFHh×k]×FhPqH×PZeh]qHF×gl;YPkt́ ×rH×r;[k×k]×r]hX×rPkO×]lh
eh;DkPDHi×k]×H[ilhH×[]×/Olhh]DX×ilhNHht×Pi×�,�×DO;YYH[NHF¹×6H
;Yi]×r;[k×k]×M]ikHh×NhH;kHh×P[kHNh;kP][×]M×eh;DkPDHi×;[F×*� i
rPkO×kOH×rPFHh×D]ZZl[Pkt×iHhqPDHi×kOh]lNO×kOH×FHqHY]eZH[k×]M
CYH[FHF×h]YHi×kO;k×r]hX×CHt][F×]hN;[Pi;kP][;Y×r;YYi×k]×FHYPqHh
D]]hFP[;kHF×;[F×W]P[HF×le×D;hH¹×/OPi×rPYY×H[ilhH×XHt×ehP[DPeYHi
;h]l[F×FHYPqHhP[N×hPNOk×D;hH×;k×kOH×hPNOk×kPZH×rPkOP[×kOH×YPZPkHF
hHi]lhDHi×rPkO×hHFlDHF×FleYPD;kP][×D;[×CH×;DOPHqHF¹

/Olhh]DX×���´×Hik;CYPiOHF×][×€ik×�ehPY×••€‚́ ×O;i×CHH[
hHie][iPCYH×M]h×D]ZZPiiP][P[N×ÆCltP[NÇ×OH;YkOD;hH×iHhqPDHi×k]
ZHHk×kOH×[HHFi×]M×hHiPFH[ki×P[×/Olhh]DX×Æ;×�*×hHNPikHhHF
e]elY;kP][×]M×DPhD;×€‡‚XÇ´×rOPDO×P[DYlFHi×;DlkH×D;hH´
D]ZZl[Pkt×iHhqPDHi´×ZH[k;Y×OH;YkO×;[F×i]ZH×ieHDP;YPik
iHhqPDHi¹

�[×••€†́ ×;i×e;hk×]M×kOH×]hPNP[;Y× ×ikh;kHNt́
/Olhh]DX×���×r]hXHF×DY]iHYt×rPkO×/Olhh]DX×*lCYPD×�H;YkO
/H;Z×k]×PZeYHZH[k×;×[Hr×Z]FHY×]M×D;hH×qP;×/PYClht×;[F
�O;FrHYY×FlH×k]×kOH×Mh;NPYH×ik;kH×]M×ehPZ;ht×D;hH×P[×/PYClht×;[F
�O;FrHYY×M]YY]rP[N×kOH×�,�×Æ�;hH×,l;YPkt×�]ZZPiiP][Ç×DY]ilhH
]M×kOhHH×�*×eh;DkPDHi×P[×kOH×;hH;¹×/OPi×Y]D;YPkt×r]hXP[N×Z]FHY
ehHÊHZekHF×[;kP][;Y×ikh;kHNt×;[F×�.�×Æ�PF×;[F×.]lkO ×�iiHsÇ
*hPZ;ht×�;hH×.kh;kHNt¹×/OPi×P[DYlFHF×hHDhlPkZH[k×]M×;FFPkP][;Y
DYP[PD;Y×h]YHi×k]×ilee]hk×�*i×P[DYlFP[N×[lhiH×ehHiDhPCHhi´
eh;DkPDH×C;iHF×eO;hZ;DPiki´×eOtiPDP;[i×;ii]DP;kHi×;[F
e;h;ZHFPDi´×;[F×;DkP][×k]×PZeh]qH×gl;YPkt×P[DYlFP[N×eh;DkPDH
C;iHF×eh]{YH×D;hFi´×gl;YPkt×qPiPki×;[F×;DkP][×eY;[[P[N×;[F
eh]Nh;ZZHi×k]×PZeh]qH×kOH×FP;N[]iPi×;[F×Z;[;NHZH[k× ]M
Y][N×kHhZ×D][FPkP][i×iHk×]lk×P[×kOH×[Hsk×DO;ekHh¹

�;iH×M]h×�O;[NH

�h]Z×�ehPY×•••€´×/Olhh]DX×���×O;i×k;XH[×][×ehPZ;ht× D;hH
FHYHN;kP][¹×/OPi×O;i×OHYeHF×eY;[×;[F×iO;eH×MlklhH×ehPZ;ht×D;hH
iHhqPDH×P[×/Olhh]DX×P[×;×r;t×kO;k×rPYY×CH[H{k×kOH×e;kPH[ki¹× �.
�[NY;[F×Æ �.�Ç×D][kP[lH×k]×D]ZZPiiP][×iHhqPDHi×ilDO ×;i
FH[kPiki´×eO;hZ;DPiki×;[F×]eOkO;YZ]Y]Nt¹×/OHiH
hHie][iPCPYPkPHi×rPYY×iOPMk×k]×kOH×�PF×;[F×.]lkO×�iiHs×��.
�[kHNh;kHF×�]ZZPiiP][P[N×
];hF×Mh]Z×�lYt×••••¹

/OH×ehPZ;ht×D;hH×�*×eh;DkPDH×Y;[FiD;eH×P[×/Olhh]DX×D][iPiki×]M
•†×eh;DkPDHi×FHYPqHhP[N×iHhqPDHi×Mh]Z×‚‡×ehHZPiHi×rPkO×iHqH[
CHP[N×iP[NYH×O;[FHF¹×/OHhH×;hH×;×q;hPHkt×]M×��.´×*�.×;[F×{qH
�*�.×D][kh;DkHF×eh;DkPDHi×rO]×;hH×Nh]leHF×P[k]×M]lh×*hPZ;ht
�;hH× Hkr]hXi×Æ*� iÇ×h;[NP[N×Mh]Z×kOH×Y;hNHik×rPkO×€•
eh;DkPDHi×;[F×kOH×iZ;YYHik×CHP[N×…×eh;DkPDHi×rPkOP[×;×*� 
Æ{NlhH×„¹€×]qHhYH;MÇ¹×*� i×D][iPik×]M×Nh]lei×]M×NH[Hh;Y×eh;DkPDHi
r]hXP[N×k]NHkOHh×rPkO×;×h;[NH×]M×Y]D;Y×eh]qPFHhi´×P[DYlFP[N
;Dh]ii×ehPZ;ht×D;hH´×D]ZZl[Pkt×iHhqPDHi´×i]DP;Y×D;hH×;[F×kOH
q]Yl[k;ht×iHDk]h́ ×k]×]xHh×Z]hH×eHhi][;YPiHF´×D]]hFP[;kHF×OH;YkO
;[F×i]DP;Y×D;hH×k]×kOHPh×Y]D;Y×e]elY;kP][i

/OPi×DO;ekHh×M]DliHi×][×O]r×ehPZ;ht×D;hH×eh]qPiP][×P[×/Olhh]DX
D;[×CH×MlhkOHh×kh;[iM]hZHF×rOHhHCt×Pk×eY;ti×;×ePq]k;Y×h]YH×P[
PZeh]qP[N×]lkD]ZHi×kOh]lNO×FHqHY]eP[N×D]ZZl[PkPHi×]M
eh;DkPDH×;[F×P[kHNh;kP][×rPkO×rPFHh×rHYYCHP[N×iHhqPDHi×][×;
*hPZ;ht×�;hH× Hkr]hX×Æ*� Ç×M]]kehP[k¹×/OPi×DO;ekHh×rPYY×;Yi]
FPiDlii×i]ZH×]M×kOH×OPik]hPD×;[F×DlhhH[k×DO;YYH[NHi×M;DP[N
ehPZ;ht×D;hH´×;[F×O]r×]lh×[Hr×ehPZ;ht×D;hH×qPiP][×]M
P[kHNh;kHF×D;hH×rPYY×hHie][F×k]×kOHiH×DO;YYH[NHi¹

�� ��, QW URG XFW LRQ �� ��%DFNJURXQG �DQG �2YHUYLHZ

����������������

/OH×*� i×H;DO×O;i×;×FHiPN[;kHF×�YP[PD;Y×
PhHDk]h́ ×rO]×;hH
�H[Hh;Y×*h;DkPkP][Hhi×Mh]Z×Y]D;Y×ZHZCHh×eh;DkPDHi´×k]×FhPqH
kOHPh×FHqHY]eZH[k¹
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�[× •••€´× kOH× �PF× ;[F× .]lkO× �iiHs× �H;YkO× ;[F× �;hH× *; hk[HhiOPe× ;NhHHF× kO;k× ;× hHMhHiO× ]M× kOH× ••€‡× *hPZ;ht× �;hH× .kh;kHNt× r;i
hHglPhHF¹

/OH× ikh;kHNt× hHMhHiO× ClPYk× ][× kOH× HsPikP[N× ••€‡× ikh;kHNt× M]DliP[N× OH;qPYt× ][× kOH× HYHZH[k× ]M× D]YY;C]h;kPqH× r]hXP[N× ;[F× k;XP[N
;DD]l[k×]M×DO;[NHi×P[×[;kP][;Y×;[F×Y]D;Y×e]YPDt×P[DYlFP[N×kOH× ×Æ••€ˆÇ´×

×Æ••€ˆÇ´×kOH× × Æ••€ˆÇ× ;[F´× kOH× hHDH[k
elCYPD;kP][×]M×kOH×
�ð.�×6OPkH×*;eHh¹

 �.×�][N×/HhZ×*Y;[ �[qHikZH[k×;[F×�q]YlkP][³×�×{qH×t H;hÊ
Mh;ZHr]hX×M]h×�*×D][kh;Dk×hHM]hZ �.�× �H;YkO× ;[F× �;hH× *;hk[HhiOPe× �PqH× 8H;h× 
HYPqHht× *Y;[

�[×ilZZ;ht×kOH×�.�×*hPZ;ht×�;hH×ikh;kHNt×hHMhHiO×OPNOYPNOki×kOH×;ZCPkP][×M]h×*hPZ;ht×�;hH× Hkr]hXi³

�]D;YPkt×C;iHF×D]ZZl[Pkt×]M×eh;DkPDH×rOPDO×rPYY×CH×kOH×qHOPDYH×M]h×D]YY;C]h;kPqH×r]hXP[N×;k×kOH×Y]D;Y×YHqHY´×;[F

�Zeh]qP[N×e]elY;kP][×OH;YkO×;[F×FhPqP[N×Y]D;Y×P[kHNh;kP][

/OH× hHMhHiOHF× �PF× ;[F× .]lkO× �iiHs× *hPZ;ht× �;hH× .kh;kHNt× O;i× ;YhH;Ft× hHilYkHF× P[× MlhkOHh× kh;[iM]hZ;kP][× ]M× kOH× ehPZ;ht× D;hH
Y;[FiD;eH×P[×/Olhh]DX´×ilee]hkP[N³

�[kHNh;kHF× r]hXP[N× CHkrHH[× ilhNHhPHi× ;[F× *� i× k]× FHYPqHh× kOH× �"5�
Ê€ˆ× q;DDP[H× eh]Nh;ZZH× P[× kOH× C]h]lNO× l[FHh× ;
iP[NYH×D]YY;C]h;kPqH×;NhHHZH[k
�]hZ;kP][×]M×kOH×/Olhh]DX×�YP[PD;Y×*h]MHiiP][;Y×�]hlZ×;[F×kOH× Hkr]hXP[N×ZHHkP[Ni×k]×D][iPFHh×DYP[PD;Y×e;kOr;t×hHFHiPN[
k]×PZeh]qH×e;kPH[k×;DDHii×k]×iHhqPDHi¹
�ZeYHZH[k;kP][×]M×*]elY;kP][×�H;YkO×�;[;NHZH[k×P[×k OhHH×]M×kOH×M]lh×*� i×kOh]lNO×kOH×"CHiPkt×ePY]k×*� ×�DDHYHh;k]h
*h]Nh;ZZH×;[F×;[× �.×�[NY;[F¿�Zeh]qHZH[k×*��×eh]Nh; ZZH¹

�]rHqHh́ ×rH×rPiO×k]×N]×ZlDO×MlhkOHh́ ×;[F×kOH×[Hsk×iHDkP][i×]M×kOPi×DO;ekHh×iHk×]lk×]lh×eY;[i×k]×PZeh]qH×ehPZ;ht×D;hH×;DDHii´
PZeh]qH×gl;YPkt×;[F×;FFhHii×P[HglPkt́ ×PZeh]qH×ehPZ;ht×D;hH×Hik;kHi´×;[F×;FFhHii×r]hXM]hDH×PiilHi¹
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.P[DH×kOH×elCYPD;kP][×]M×kOH×[Hr×.k;[F;hF×"eHh;kP[N×*h]DHFlhH×;[F×�*�×NlPFHYP[Hi×P[×�ehPY×•••€´×ehPZ;ht×D;hH×iHhqPDHi×O;qH×CHH[
P[×hHD]qHht×;[F×hHiHk´×r]hXP[N×k]r;hFi×CliP[Hii×;i×lil;Y×rOPYik×H[ilhP[N×D][kP[lHF×i;MHkt×ZH;ilhHi¹×�[ DhHZH[k;YYt×kOH×.k;[F;hF
"eHh;kP[N×*h]DHFlhHi×O;qH×CHH[×hHY;sHF×Ct× �.×�[NY;[F×P[×�lYt×•••€×k]×H[ilhH×ehPZ;ht×D;hH×hHklh[i×k]×ehHÊe;[FHZPD×;DkPqPkt
YHqHYi¹

�PNlhH×„¹•×iO]ri×kOH×Z][kOYt×[lZCHh×;[F×kteH×]M×�*×eh;DkPDH×;ee]P[kZH[ki×FHYPqHhHF×P[×kOH×C]h]lNO×CHkrHH[×�ehPY×••€ˆ×;[F
 ]qHZCHh×•••€¾×ehH´×FlhP[N×;[F×e]ik×e;[FHZPD¹

)LJ X U H� � � �

� �� �� �& XUUHQW �,VVXHV�ZL W K�$F F HVV

*hPZ;ht×D;hH×;DDHii×;Dh]ii×kOH×D]l[kht×O;i×CHH[×PZe;DkHF×Ct×�"5�
Ê€ˆ×]qHh×kOH×Y;ik×•‚×Z][kOi¹×�h]Z×�;h DO×••••´×ehPZ;ht×D;hH
r;i×HseHDkHF×k]×FHYPqHh×iHhqPDHi×P[×;×[Hr×r;t×;[F×P[×hHie][iH×k]×kOH×e;[FHZPD´×Hq]YqP[N×Mh]Z× iHhqPDHi×k]×k]k;Y×qPhkl;Y
khP;NH×rPkO×P[DhH;iHF×hHYP;[DH×][×�/×;[F×FPNPk;Y×kHDO[]Y]Nt¹×/OPi×O;i×ZH;[k×Z]ik×;ee]P[kZH[ki×;hH×l[FH hk;XH[×hHZ]kHYt́ ×HPkOHh
kOh]lNO× qPFH]´× ][YP[H× ;[F× kHYHeO][H× D][ilYk;kP][i× ;[F× M;DH× k]× M;DH× ;ee]P[kZH[ki× hHiHhqHF× M]h× lhNH[k× ;[F× rOHhH× DYP[PD;YYt
P[FPD;kHF´×k]×H[ilhH×D]ZeYP;[DH×rPkO×kOH×[;kP][;Y×�[MHDkP][×ð×*h]kHDkP][×�][kh]Y×Æ�*�Ç×NlPFHYP[Hi¹

ÓP[×eHhi][Ô×

�� ��, P S URYLQJ�3 ULP DU\�&DUH�$FFHVV

����������������

�PNlhH×„¹•× iO]ri×kO;k×;qHh;NH×[lZCHh×]M×;ee]P[kZH[ki×eHh×Z][kO×Fh]eeHF×P[×••••¿•€×D]Ze;hHF×k]×••€ˆ¿••× ;i×kOH×�"5�
Ê€ˆ
e;[FHZPD×OPk¹×/OPi×r;i×YPXHYt×;×Ml[DkP][×]M×C]kO×hHFlDHF×FHZ;[F×;i×hHiPFH[ki×rHhH×hHYlDk;[k×k]×;DDHii×OH;YkO×iHhqPDHi×P[×NH[Hh;Y
FlhP[N×kOH×H;hYt×ik;NHi×]M×kOH×e;[FHZPD´×;[F×kOH×[HHF×k]×FPqHhk×HsPikP[N×ehPZ;ht×D;hH×D;e;DPkt×k]×ilee]hk×kOH×e;[FHZPD×hHie][iH¹
/OHhH× Pi× ;Yi]× ZlDO× NhH;kHh× eh]e]hkP][× ]M× ;ee]P[kZH[ki× FHYPqHhHF× Ct× kHYHeO][H¿qPFH]¿][YP[H× D]Ze;hHF× k]×M;DHÊk]ÊM;DH× P[
••••¿•€× D]Ze;hHF× k]× ••€ˆ¿••× P[× YP[H× rPkO× kOH× hHqPiHF× P[MHDkP][× ehHqH[kP][× ;[F× D][kh]Y× NlPF;[DH× ;[F× ik;[F;hF× ]eHh;kP[N
eh]DHFlhHi×Z;[F;kHF×Ct× �.�×M]h×kOH×i;MH×]eHh;kP][×]M×ehPZ;ht×D;hH¹
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€¹×5;hP;kP][i×P[×kOH×r;t×eh;DkPDHi×khP;NH×e;kPH[ki¹
•¹×5;hP;kP][i×P[×kOH×r;t×eh;DkPDHi×]xHh×i;ZH×F;t́ ×lhNH[k×;[F×h]lkP[H×;ee]P[kZH[ki¹
‚¹×5;hP;kP][i×P[×kOH×r;t×e;kPH[k×D;[×;DDHii×kOHPh×eh;DkPDHi×M]h×;ee]P[kZH[ki¹
ƒ¹×5;hP;kP][×P[×kOH×r;t×M;DH×k]×M;DH×;[F×qPhkl;Y×;ee]P[kZH[ki×;hH×ieYPk¹
„¹×*OtiPD;Y×]eH[P[N×kPZHi×]M×kOH×ehHZPiHi¹

/OPi× q;hP;kP][× P[× kOH× eh;DkPDH× ]eHh;kP[N× Z]FHY× ;eeH;hi× k]× CH× D][khPClkP[N× k]× e]]h× ;DDHii× k]× ehPZ;ht× D;hH× ;[F× k]× OH;YkO
P[Hgl;YPkPHi¹×�qPFH[DH×iO]ri×kO;k×rOH[×e;kPH[ki×F]×[]k×NHk×;[×;ee]P[k×P[×*hPZ;ht×�;hH´×kOH×M]YY]rP[N×O;eeH[i×;i×iO]r[×P[×�PNlhH
„¹‚×]qHhYH;M¹


HiePkH× ][N]P[N× ;FFPkP][;Y× FHZ;[Fi× ][× ehPZ;ht× D;hH×P[× •••€¿••× FlH× k]× �"5�
Ê€ˆ´× e;hkPDlY;hYt× kOH× h]YY× ]lk× ]M× kOH× q;DDP[;kP][
eh]Nh;ZZH´×]qHh;YY×;ee]P[kZH[ki×FHYPqHhHF×O;qH×hHD]qHhHF×ikH;FPYt×Mh]Z×;×Y]r×P[×�ehPY×•••€×;[F×;hH×[]r×;k×YHqHYi×rHYY×HsDHHFP[N
kOH×••€ˆ¿••×ZH;[¹×/OH×eh]e]hkP][×]M×M;DH×k]×M;DH×;ee]P[kZH[ki×O;i×;Yi]×P[DhH;iHF×Clk×;hH×CHY]r×••€ˆ¿••×YHqHYi¹×/OPi×hH|HDki×;hH
Z]hH×eHhZ;[H[k×Z]qH×k]×;×OtChPF×Z]FHY¹

�×hHDH[k×ilhqHt×l[FHhk;XH[×Ct×kOH×���×O;i×OPNOYPNOkHF×;×ik;hX×FPxHhH[DH×P[×kOH×]eHh;kP[N×Z]FHY×]M×kOH×eh;DkPDHi³

�$�S�S�R�L�Q�W�P�H�Q�W�V�� �G�H�O�L�Y�H�U�H�G�� �L�Q�� �*�3�� �V�X�U�J�H�U�L�H�V�� �L�Q�� �W�K�H�� �O�D�V�W�� �W�K�U�H�H�� �P�R�Q�W�K�V�� �W�R�� �'�H�F�H�P�E�H�U�� ���������� �Q�R�Z�� �V�L�J�Q�L�ê�F�D�Q�W�O�\�� �H�[�F�H�H�G�� �S�U�H��
�S�D�Q�G�H�P�L�F�� �O�H�Y�H�O�V���� �G�H�V�S�L�W�H�� �W�K�H�� �V�L�J�Q�L�ê�F�D�Q�W�� �D�G�G�L�W�L�R�Q�D�O�� �G�H�P�D�Q�G�V�� �S�O�D�F�H�G�� �R�Q�� �V�X�U�J�H�U�L�H�V�� �G�X�H�� �W�R�� �&�2�9�,�'�������� �D�Q�G�� �W�K�H���L�P�S�D�F�W�� �R�I
�O�R�F�N�G�R�Z�Q���D�Q�G���V�F�D�O�L�Q�J���E�D�F�N���R�I���V�R�P�H���Q�R�Q���&�2�9�,�'�������V�H�U�Y�L�F�H�V���G�X�U�L�Q�J���������������������b�7�K�L�V���L�V���D�Q���H�[�W�U�D�R�U�G�L�Q�D�U�\���W�H�V�W�D�P�H�Q�W���W�R���W�K�H���K�D�U�G
�Z�R�U�N���D�Q�G���G�H�G�L�F�D�W�L�R�Q���R�I���D�O�O���*�3���S�U�D�F�W�L�F�H���V�W�D�é���L�Q���7�K�X�U�U�R�F�N

�PXH× ZlDO× ]M× kOH×  �.´× ehPZ;ht× D;hH× O;i× HseHhPH[DHF
l[ehHDHFH[kHF×FHZ;[F×P[×•••€¿••×D;liHF×Ct×kOH×kHZe]h;ht×iD;YP[N
C;DX×]M×i]ZH×iHhqPDHi×FlhP[N×••••¿•€×P[×]hFHh×k]×MhHH×le×D;e;DPkt×k]
hHie][F× k]× kOH× �"5�
Ê€ˆ× e;[FHZPD¹× Ø �YkO]lNO× kOH× [lZCHh× ]M
;ee]P[kZH[ki× ]xHhHF× Pi× []r× OPNOHh× D]Ze;hHF× k]× ehHÊe;[FHZPD
YHqHYi´× FHZ;[F× D][kP[lHi× k]× ]lkikhPe× ileeYt¹× Ø 6OHhH× h]lkP[H
Z][Pk]hP[N×]M×Y][NÊ×kHhZ×D][FPkP][i×ØrHhH×e;liHF´×e;kPH[ki×;hH×[]r
ehHiH[kP[N×rPkO×Z]hH×D]ZeYHsPkt×rPkO×ZlYkPeYH×e;kO]Y]NPHi×hHglPhP[N
Z]hH×MhHglH[k×;[F×hHNlY;h×;ee]P[kZH[ki¹×Ø
;DXY]N×P[×kOH×]kOHh×e;hki
]M×kOH×OH;YkO×;[F×D;hH×itikHZ×O;i× ;Yi]×O;F×;[× ;FqHhiH×PZe;Dk×][
ehPZ;ht×D;hH´×ikhHkDOP[N×D;e;DPkt×MlhkOHh¹

�hHglH[k×�"5�
Ê€ˆ×]lkChH;Xi×P[×eh;DkPDH×ehHZPiHi´×NH[Hh;Y×eh;DkPDH
O;qP[N×k]×hHi]lhDH×kOH×q;DDP[;kP][i× iPkHi× ;[F×]eHh;kH×][× ;× iHqH[Ê
F;t× Z]FHY× O;qH× hHilYkHF× P[× ik;x× iO]hk;NHi× kO;k× O;qH× YPZPkHF
eh;DkPDHiÔ×;CPYPkt×k]×P[DhH;iH×D;e;DPkt×M]h×kOHPh×D]hH×r]hX¹

�[DhH;iHF× hHYP;[DH× ][× qPhkl;Y× ;[F× kHYHeO][H× khP;NH×¿× D][ilYk;kP][i
O;i× hHglPhHF× ;YZ]ik× ;YY× eh;DkPDHi× k]× ]eHh;kH× ][× ]YF× kHYHeO][H
itikHZi× kO;k× ;hH× l[;CYH× k]× D]eH× rPkO× kOH× P[DhH;iHF×FHZ;[Fi
eY;DHF× le][× kOHZ¹× Ø /OPi× O;i× MlhkOHh× ;FFHF× k]× kOH× Mhlikh;kP][i× ]M
hHiPFH[ki× rO]× ;hH× HPkOHh× l[;CYH× k]× NHk× kOh]lNO× ][× kOH× YPZPkHF
kHYHeO][H×YP[Hi×;q;PY;CYH×]h×O;qH×k]×r;Pk×M]h×;×Y][N×kPZH×CHM]hH×kOHt
D;[×ieH;X×k]×;×hHDHekP][Pik×]h×DYP[PDP;[¹

€ƒî×rPYY×hHÊD][k;Dk×eh;DkPDH×Y;kHh
€„î×rPYY×liH×kOH×eO;hZ;DPik
€ƒî×rPYY×liH×;[]kOHh×iHhqPDH´×M]h×Hs;ZeYH´× �.×€€€
€…î×rPYY×N]×][YP[H×M]h×;FqPDH
€€î×MHYk×kOHPh×eh;DkPDH×OHYeHF×P[×;[]kOHh×r;t
€•î×N]k×OHYe×Mh]Z×MhPH[Fi×;[F×M;ZPYt
ˆî×rPYY×N]×k]×�ð�

����������������
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*3�3DW LH Q W �VX UYH \

.]ZH×]M×kOH×DO;YYH[NHi×M;DP[N×ehPZ;ht×FPiDliiHF×;C]qH×Pi×hH|HDkHF×P[×kOH×Z]ik×hHDH[k×�*×e;kPH[k× ilhqHt× iO]r[×P[×{NlhH×„¹ƒ
]qHhYH;M¹×/OH×�*×*;kPH[k×.lhqHt×Pi×;[×P[FHeH[FH[k×ilhqHt×hl[×Ct×�ei]i×�"-�×][×CHO;YM×]M× �.×�[NY;[F¹×/ OH×hHilYki×iO]r×O]r
eH]eYH×MHHY×;C]lk×kOHPh×�*×eh;DkPDH×kOh]lNO×;×h;[NH×]M×glHikP][i¹

"qHh;YY´×/Olhh]DX×e;kPH[ki³

�;qH×CHH[×YHii× i;kPi{HF×rPkO×�H[Hh;Y×*h;DkPDH×iHhqPDHi×D]Ze;hHF×k]×••€ˆ× ;[F× ;hH×YHii× i;kPi{HF×rPkO×�H[Hh;Y×*h;DkPDH
iHhqPDHi×D]Ze;hHF×k]×e;kPH[ki´×][×;qHh;NH´×P[×�[NY;[F

-He]hkHF×;×NhH;kHh×hHFlDkP][×P[×i;kPiM;DkP][×FlhP[N×kOH×e;[FHZPD×D]Ze;hHF×k]×kOH×�[NY;[F×;qHh;NH¹

6OHhH×e;kPH[k×i;kPiM;DkP][×iD]hHi×O;qH×P[DhH;iHF×CHkrHH[×••••×;[F×•••€´×kOHt×O;qH×NH[Hh;YYt×F][H×i]×Z]hH×iY]rYt×P[
/Olhh]DX×kO;[×P[×�[NY;[F×Æ{NlhH×„¹‚Ç

/OH×khH[F×iO]ri×P[×kOH×Y;ik×kr]×tH;hi´×e;kPH[ki×rHhH×YH;ik×i;kPi{HF×P[×kOH×k]e×M]lh×;hH;i×FHk;PYHF×CHY]r³

€¹×�DDHii×qP;×kOH×eO][H
•¹×�ee]P[kZH[k×kPZHi×;q;PY;CYH
‚¹×"qHh;YY×HseHhPH[DH×Z;XP[N×;[×;ee]P[kZH[k
ƒ¹×�O]PDHi×]M×;ee]P[kZH[ki×Æ;k×Y;ik×C]]XP[NÇ
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�PNlhH×„¹„×CHY]r×iO]r×;NNhHN;kHF×hHilYki×M]h×/Olhh]DX×*� i×;[F×O]r×kOH×hHilYki×D]Ze;hH×k]×[;kP][;Y×;[F ×���×;qHh;NHi¹

)LJ X U H� � � �
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6H× D][iPFHhHF× ;× C;iXHk× ]M× HPNOk× P[FPD;k]hi× D]qHhP[N× HikPZ;kHF× OteHhkH[iP][× ÆOPNO× CY]]F× ehHiilhHÇ× ehHq;YH[DH´× kOH× �[FHs× ]M
�lYkPeYH× 
HehPq;kP][× OH;YkO× F]Z;P[´× ;[F× ehHq;YH[DH×]M× iZ]XP[N´× ]CHiPkt́ × ;ikOZ;´× FHehHiiP][´× iHhP]li× ZH[k;Y× PYYÊOH;YkO× ;[F
YH;h[P[N×FPi;CPYPkt×;k×*� ×YHqHY¹×
;hi×P[×{NlhH×„¹„×iO]r×O]r×ZlDO×NhH;kHh×ÆC;hi×;C]qH×kOH×wHh]Ç×]h×YHii×ÆC;hi×CHY]r×kOH×wHh]Ç×[HHF
;[F×OH[DH×FHZ;[F×Pi×][×H;DO×P[FPD;k]h×D]Ze;hHF×k]×/Olhh]DX×;i×;×rO]YH¹×

×6H×O;qH×;Yi]×DhH;kHF×;×ÓD]ZCP[HF×[HHFÔ×iD]hH
iO]r[×Ct×kOH×hHF×Dh]ii×M]h×H;DO×*� ¹×�]h×Hs;ZeYH´×]qHh;YY×[HHF×P[×/PYClht×;[F×�O;FrHYY×;Dh]ii×;YY×P[FPD;k]hi×Pi×•‡î×NhH;kHh×kO;[
M]h×/Olhh]DX×;i×;×rO]YH´×rOPYik×P[×.k;[M]hFÊYHÊ�]eH×Pk×Pi×ƒ†î×YHii×kO;[×;Dh]ii×kOH×H[kPhH×C]h]lNO¹

 HN;kPqH×C;hi×F]× []k× [HDHii;hPYt× ilNNHik× ;×Y]r
]qHh;YY×[HHF¾×][Yt×kO;k×kO;k×[HHF×Pi×Y]rHh´×hHY;kPqH×k]×kOH×C]h]lNO×;i×;×rO]YH¹

"M×kOH×M]lh×XHt×P[FPD;k]hi×iO]r[×P[×{NlhH×„¹„´×][Yt×.k;[M]hFÊYHÊ�]eH×*� ×O;i×e;kPH[k×i;kPiM;DkP][×YHqHYi×;C]qH×kOH×�[NY;[F×ZH;[
M]h×••••¿•€¹

� �� �� �,QHT XDO L W L HV�DQG �8QZDUUDQW HG �9 DUL DW L RQ�L Q�& XU UHQW �& DS DF L W \

�O;ekHh×•×iHk×]lk×HqPFH[DH×][×kOH×iPN[P{D;[k×OH;YkO×P[Hgl;YPkPHi×rPkOP[×]lh×e]elY;kP][¹×�;[t×]M×kOH×FhPqHhi×]M×kOHiH×;hH×i]DP]Ê
HD][]ZPD× ;[F× CHt][F× kOH× D][kh]Y× ]M× OH;YkO× iHhqPDHi×;Y][H´× O]rHqHh× kOHhH× Pi× ;Yi]× ;[× P[HglPk;CYH× FPikhPClkP][× ]M× hHi]lhDHi
CHkrHH[×FPxHhH[k×eh;DkPDH×e]elY;kP][i´×rPkO×kOH×Z]ik×FHehPqHF×eh;DkPDH×e]elY;kP][i×NH[Hh;YYt×HseHhPH[DP[N×kOH×e]]hHik×h;kP]×]M
DYP[PDP;[i×k]×e;kPH[ki¹

�[Hgl;YPkPHi×P[×OH;YkO×]lkD]ZHi×]DDlh×rOH[×FPxHhP[N×OH;YkO×[HHFi×CHkrHH[×e]elY;kP][i´×D]O]hki×]h×Nh]lei×]M×P[FPqPFl;Yi×;hH×[]k
ilyDPH[kYt× ZHk¹× /]× ;FFhHii× OH;YkO× P[Hgl;YPkPHi´× rH×[HHF× k]× H[ilhH× kO;k× ehPZ;ht× D;hH× iHhqPDHi× ;hH× hHi]lhDHF× P[× ;× r;t× kO;k× Pi
HglPk;CYH¹×/OPi×Pi×[]k×kOH×i;ZH×;i×hHi]lhDP[N×;YY×eh;DkPDHi×Hgl;YYt×][×kOH×C;iPi×][Yt×]M×kOHPh×YPik×iPwH¾×rH×;Yi]×[HHF×k]×k;XH×P[k]
;DD]l[k×kOH×P[DhH;iHF×OH;YkO×[HHF×;[F×OH[DH×FHZ;[F×Mh]Z×eh;DkPDH×e]elY;kP][i×HseHhPH[DP[N×NhH;kHh×YHqHYi×]M×e]]hHh×OH;YkO
D;liHF×Ct×NhH;kHh×YHqHYi×]M×FHehPq;kP][¹×�HMk×l[;FFhHiiHF´×kOH×eh;DkPDH×e]elY;kP][i×rPkO×kOH×NhH;kHik×[HHF×M]h×;ee]P[kZH[ki×rPYY
HseHhPH[DH× kOH× NhH;kHik× FPyDlYkt× P[× ;DDHiiP[N× ;ee]P[kZH[ki´× eHheHkl;kP[N× HsPikP[N× P[Hgl;YPkPHi¹× /OPi× eOH[]ZH[][× r;i× {hik
PFH[kP{HF×[;kP][;YYt×P[×€ˆ†€×Ct×/lF]hÊ�;hk×rO]×[;ZHF×Pk×kOH×�[qHhiH×�;hH×�;r¹Ä€Å

�]ZehHOH[iPqH×;[;YtiHi×l[FHhk;XH[×Ct×kOH×/Olhh]DX×*lCYPD×�H;YkO×/H;Z×FHZ][ikh;kHi×kOPi×e]P[k×;i×iO]r[×P[×{NlhH×„¹…

)LJ X U H� � � �
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�."*×O;i×kOH×NhH;kHik×HglPkt×FH{DPk×N;e×CHkrHH[×[HHF×;[F×;ee]P[kZH[k×;q;PY;CPYPkt¹×�k×O;i×]qHh;YY×*� ×e]elY;kP][×YHqHY×[HHF×kO;k
Pi×€‚î×;C]qH×/Olhh]DXÔi×Clk×;[×]qHh;YY×YHqHY×]M×;ee]P[kZH[k×;q;PY;CPYPkt×kO;k×Pi×‚î×CHY]r×/Olhh]DXÔi×NPqP[N×;×€…î×FH{DPk¹

�][qHhiHYt́ ×.k;[M]hFÊYHÊ�]eH×*� ×O;i×kOH×NhH;kHik×HglPkt×ilheYli¹×�k×O;i×]qHh;YY×eh;DkPDH×e]elY;kP][×[HHF×kO;k×Pi×ƒ†î×Y]rHh×kO;[
/Olhh]DXÔi×Clk×;ee]P[kZH[k×;q;PY;CPYPkt×][Yt×‚î×Y]rHh́ ×NPqP[N×;×ƒƒî×HglPkt×ilheYli×D]Ze;hHF×k]×/Olhh]DX×]qHh;YY¹×/OPi×F]Hi× []k
ZH;[×kO;k×kOH×e]elY;kP][×]M×.k;[M]hFÊYHÊ�]eH×O;i×Y]r×]qHh;YY×OH;YkO×[HHFi¾×][Yt×kO;k×kOHt×;hH×Y]rHh×kO;[×kO]iH×P[×kOH×e]elY;kP][
]M×/Olhh]DX×;i×;×rO]YH¹

/PYClht× ;[F× �O;FrHYY× O;i× [H;h× HglPkt× CHkrHH[× [HHF× ;[F× ;ee]P[kZH[k× ;q;PY;CPYPkt× D]Ze;hHF× k]× /Olhh]DX× ;i× ;× rO]YH¹× �k× O;i
iPN[P{D;[kYt× NhH;kHh× [HHF´× Clk× ;× iPN[P{D;[kYt× NhH;kHh× YHqHY× ]M× ;ee]P[kZH[k× ;q;PY;CPYPkt× D]Ze;hHF× k]× /Olhh]DX× ;i× rO]YH¹× /OPi
eHhO;ei×hH|HDki×kOH×;FFPkP][;Y×hHi]lhDHi×;[F×P[qHikZH[k×eh]qPFHF×k]×/PYClht×;[F×�O;FrHYY×kOh]lNO×kOH×]hPNP[;Y×
ikh;kHNt×]M×ehPZ;ht×D;hH×kh;[iM]hZ;kP][

�;iH×M]h×�O;[NH

�k×Pi×ikhPXP[N×O]r×kOHiH×{[FP[Ni×D]hhHY;kH×ikh][NYt×rPkO×hHiPFH[k×i;kPiM;DkP][×]M×�*×iHhqPDHi×F;k;×ehHiH[kHF×H;hYPHh¹×�."*×O;i
kOH×Y]rHik×YHqHY×]M×i;kPiM;DkP][´×rOPYik×.k;[M]hFÊYHÊ�]eH×O;i×i;kPiM;DkP][×YHqHYi×;C]qH×kOH×�[NY;[F×ZH;[¹

�PNlhH× „¹†× khP;[NlY;kHi× kOPi× q;hP;kP][× P[× *� × YHqHY× e]elY;kP][× [HHF× ;N;P[ik× ehPZ;ht× D;hH× ;ee]P[kZH[k× ;q;PY;CPYPkt× k]× iO]r
FPxHhH[DHi×P[×HglPkt×CHkrHH[×e]elY;kP][×YHqHY×[HHF×P[×H;DO×*� ×;[F×;ee]P[kZH[k×;q;PY;CPYPkt×hHY;kPqH×k]×/Olhh]DX×;i×;×rO]YH¹
/OH× eP[X× C;hi× iO]r× ;ee]P[kZH[k× ;q;PY;CPYPkt× eh]qPFHF× rPkOP[× kOH× *� Ôi× �*× ilhNHhPHi´× kOH× CYlH× C;hi× iO]r× ;YY× ;ee]P[kZH[k
;q;PY;CPYPkt×P[DYlFP[N×;FFPkP][×eh]qPiP][×eh]qPFHF×Ct×kOH×�*×OlCi´×;[F×kOH×hHF×Ñ7Ò×iO]ri×q;hP;kP][×P[×[HHF¹

)LJ X U H� � � �


t× D]Ze;hP[N× ]qHh;YY× *� × e]elY;kP][× [HHF× hHY;kPqH× k]× ;ee]P[kZH[k× ;q;PY;CPYPkt́ × rH× ;hH× ;CYH× k]× FHkHhZP[H× HglPkt× ilheYliHi× ]h
FH{DPki×CHkrHH[×[HHF×;[F×;ee]P[kZH[ki×P[×FPxHhH[k×*� i×P[×/Olhh]DX´×hHY;kPqH×k]×kOH×C]h]lNO×;i×;×rO]YH¹
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/H YH OOLQ J� 8S� 7 K URX JK � ,Q YH VW P H Q W � W R� &ORVH � W K H � (TX LW \

*DS

�]rHqHh́ × kOH× ;[;YtiHi× ][Yt× D]Ze;hHi× hHi]lhDHi×
/Olhh]DX×*� i×tHk×rH×;Yi]×X[]r×kO;k×kOH×C]h]lNO×;i× ;×rO]YH×Pi
l[FHhÊF]Dk]hHF× ;[F× l[FHhÊ[lhiHF´× rPkO× ]qHh;YY× e;kPH[k
i;kPiM;DkP][× iD]hHi× ;h]l[F× ;DDHii× iPN[P{D;[kYt× r]hi H× kO;[
�[NY;[FÔi´×;[F×r]hiH×P[×;YY×kOhHH×*� i×]kOHh×kO;[×.k;[M]hFÊYHÊ
�]eH¹×

CHkrHH[

�k× r]lYF× kOHhHM]hH× CH× rh][N× iPZeYt× k]× hHFPikhPClkH
HsPikP[N×hHi]lhDHi×CHkrHH[×*� i´×;i×rOPYik×kOPi×Z;t×DhH;kH×;
Z]hH×HglPk;CYH×iPkl;kP][×rPkOP[×/Olhh]DX´×Pk×r]lYF×ikPYY×hHilYk
P[× e]]hHh× ;DDHii× k]× ehPZ;ht× D;hH× ;ee]P[kZH[ki× M]h× ]lh
hHiPFH[ki× D]Ze;hHF× k]× �[NY;[FÔi× ;[F× YPXHYt× ChP[N
i;kPiM;DkP][× M]h× .k;[M]hFÊYHÊ�]eH× hHiPFH[ki× C;DX× F]r[
CHY]r×kOH×�[NY;[FÔi×ZH;[´×HiiH[kP;YYt×ÑYHqHYYP[N×F]r[Ò¹

�[ikH;F´× rH× [HHF× k]× liH× .k;[M]hFÊYHÊ�]eH× ;i× ;× C;iHYP[H× M]h
HglPkt́ × ;[F× iHHX×k]×ChP[N×;ee]P[kZH[k× ;q;PY;CPYPkt×P[×kOH×kOhHH
]kOHh×*� i×le×k]×kOHPh×YHqHY×]M×HglPkt́ ×HiiH[kP;YYt×ÑYHqHYYP[N×leÒ¹

/OH×DhH;kP][× ]M×�[kHNh;kHF×�;hH×.tikHZi× ;[F× itikHZ×ClFNHki
;x]hFi× kOH× e]kH[kP;Y× ]ee]hkl[Pkt× k]× hHFPikhPClkH× itikHZ
hHi]lhDHi× P[× ;× Z]hH× HglPk;CYH× r;t× ;[F× ;i× ;× /Olhh]DX
�[kHNh;kHF×�;hH×*;hk[HhiOPe×rH×rPYY×D][kP[lH×k]×Z;XH×kOH×D;iH
k]×kOH×�PF×;[F×.]lkO×�iiHs×��.×M]h×hHÊFPikhPClkP][×]M×hHi]lhDHi
k]× ;FFhHii× kOH× HglPkt× N;e× P[× �."*́ × �h;ti× ;[F× /PYClht× ;[F
�O;FrHYY×D]Ze;hHF×k]×.k;[M]hFÊYHÊ�]eH¹

�i× MlklhH× Nh]rkO× Ml[FP[N× Pi× Z;FH× ;q;PY;CYH´× rH× rPYY× ehP]hPkPiH
P[qHikZH[k×P[×;×r;t×kO;k×{hik×DY]iHi×kOH×HglPkt×FH{DPk×CHkrHH[
�."*×;[F×/Olhh]DX×;[F×kOH[×YHqHYi×le×kOH×kOhHH×]kOHh×*� i×k]
.k;[M]hFÊYHÊ�]eH×YHqHYi×]M×;ee]P[kZH[k×;q;PY;CPYPkt¹

,Q W H JUDW H G�0H GLF DO�&H Q W UH V

�PF× ;[F× .]lkO× �iiHs× �H;YkO× ��.´× Y]D;Y×  �.× eh]qPFHhi × ;[F
/Olhh]DX×�]l[DPY×O;qH×;×iO;hHF×D]ZZPkZH[k×k]×ClPYF×M]lh×[Hr
�[kHNh;kHF× �HFPD;Y× �H[khHi× Æ���iÇ× P[× kOH× C]h]lNO´× ][H× eHh
Y]D;YPkt×;[F×eh]qPFH×;×rPFH×h;[NH×]M×P[kHNh;kHF×OH;YkO´×D;hH×;[F
kOPhF×iHDk]h×eh]qPiP][¹

/OPi×rPYY×P[DYlFH×iHhqPDHi×kO;k×;FFhHii×rPFHh×FHkHhZP[;[ki×]M×PYY
OH;YkO´×;×eY;DH×M]h×D]ZZl[Pkt×;iiHki×;[F×q]Yl[k;ht×Nh]lei×k]
]xHh× ;× rPFH× h;[NH× ]M× Y]D;Y× ilee]hk× P[DYlFP[N´× �]D;Y× �hH;
�]]hFP[;kP][´×�]ZZl[Pkt×�HF×.]YlkP][i´×�H;YkO×;[F×6 HYYCHP[N
/H;Zi´× �ZeY]tZH[k´× �FlD;kP][× ;[F× /h;P[P[N× ;FqPDH´× � ]liP[N
;[F×CH[H{k×;FqPDH´×;[F×rOHhH×e]iiPCYH×D;MHi×;[F×D]ZZl[Pkt
OlC× ;[F× YPCh;ht× M;DPYPkPHi¹× �[× ;FFPkP][´× kOH× ���i× rPYY× ]xHh× ;[
]ee]hkl[Pkt× M]h× ;× [Hr× ;[F× Hse;[FHF× *hPZ;ht× �;hH× "xH h́
FP;N[]ikPD× M;DPYPkPHi´× iHD][F;ht× D;hH× ]lke;kPH[k× DYP[PDi× M]h× kOH
Z]ik× D]ZZ][× D][FPkP][i´× OH;YkO× ;[F× rHYYCHP[N× PZeh]qHZH[k
;[F× OH;YkOt× YPMHiktYH× eh]Nh;ZZHi´× D]ZZl[Pkt× ;[F× ZH[k;Y
OH;YkO×khH;kZH[k´×.]DP;Y×�;hH×;[F×kOPhF×iHDk]h×iHhqPDHi¹

/OH×;[;YtiHi×ehHiH[kHF×P[×{NlhH×„¹†×DYH;hYt×FHZ][ikh;kHi×kO;k
;ee]P[kZH[k× ;q;PY;CPYPkt× Pi× []k× DlhhH[kYt× FPikhPClkHF× P[× ;[
HglPk;CYH×r;t×CHkrHH[×*� i×kO;k×ilyDPH[kYt×k;XHi×;DD]l[k×P[
FPxHhH[DHi×P[×[HHF×;[F×FHZ;[F´×;[F×ilNNHiki×;×YP[X×CHkrHH[
kOPi× P[HglPkt× ;[F× e;kPH[k× i;kPiM;DkP][× rPkO× ;DDHii×k]× �*
ilhNHhPHi¹

���i×rPYY×P[DYlFH×;k×YH;ik×][H×�*×eh;DkPDH×rPkOP[×kOHZ´×;[F×;Dk
;i× kOH× Y]D;YPkt× ÓOlCÔ× Mh]Z× rOPDO× ;× rPFH× h;[NH× ]M× ;FFPkP][;Y
iHhqPDHi×rPYY×CH×eh]qPFHF´×kO;k×rPYY×P[kHNh;kH×rPkO×;YY×�*×eh;DkPDH
eh]qPiP][×rPkOP[×kOH×*� ×;[F×rPFHh×Y]D;YPkt×eh]qPiP][×P[×;×iP[NYH
Y]D;YPkt×Z]FHY¹×
Hk;PYi×]M×]lh×[Hr×�[kHNh;kHF×�]D;YPkt×�]FHY×;hH
iHk×]lk×P[×�O;ekHh×†¹

� �� �� �+RZ�: H�: L O O �,P S URY H�$F F HVV

�[DhH;iP[N×eh;DkPDH×hHi]lhDHi×k]×;FFhHii×kOH×OH;YkO×HglPkt×N;e
;Y][H×rPYY×[]k×CH×ilyDPH[k¹×/Olhh]DX×]eHh;kHi×P[×;×D]ZeHkPkPqH
Z;hXHk× M]h× �*i× ;[F× ]kOHh× DYP[PD;Y× ieHDP;YPkPHi× kO;k× ]eHh;kH
rPkOP[×*hPZ;ht×�;hH¹×/]×;kkh;Dk×kOH×ChPNOkHik×;[F×kOH×CHik×k]×kOH
C]h]lNO´× rH× [HHF× k]× DhH;kH× ;× r]hXP[N× H[qPh][ZH[k× kO;k× Pi
OPNOYt×;kkh;DkPqH×k]×DYP[PDP;[i¹×6H×iHH×]lh×[Hr×���i×;[F×rPFHh
Y]D;YPkt×Z]FHY×;i×kOH×i]YlkP][×k]×kOPi³

����������������
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.P[DH×••€†́ ×rH×O;qH×Z;FH×D][iPFHh;CYH×P[qHikZH[k×P[k]×kOHiH
;FFPkP][;Y× DYP[PD;Y× h]YHi´× P[PkP;YYt× P[× /PYClht× ;[F× �O;FrHYY´× ;[F
Z]hH×hHDH[kYt×rPkOP[×]kOHh×*� i¹

"lh× ••€†× ikh;kHNt× OPNOYPNOkHF× hHiH;hDO
ilNNHikP[N×kO;k×M]h×•†î×]M×�*×;ee]P[kZH[ki´×kOH×hHiPFH[k×r]lYF
O;qH×CHH[×CHkkHh×iHhqHF×Ct×O;qP[N×FPhHDk×;DDHii×k]×;×FPxHhH[k
kteH× ]M× OH;YkO× eh]MHiiP][;Y´× ;q]PFP[N× kOH× [HHF× M]h×][Êr;hF
hHMHhh;Y¹× �]h× Hs;ZeYH´× *h;DkPDH× 
;iHF× *O;hZ;DPiki× D;[
l[FHhk;XH× ZHFPD;kP][× hHqPHri× M;h× Z]hH× glPDXYt× kO;[×�H[Hh;Y
*h;DkPkP][Hhi¹× .PZPY;hYt́ × ][H× P[× iPs× �*× ;ee]P[kZH[ki× ;hH× M]h
ZliDlY]iXHYHk;Y×eh]CYHZi¾×rH×D;[×FHYPqHh×CHkkHh×]lkD]ZHi×M]h
kOPi× e;kPH[k× D]O]hk× PM× kOHt× D;[× C]]X× ;[× ;ee]P[kZH[k× FPhHDkYt
eOtiP]kOHh;ePik× M]h× ;iiHiiZH[k× ;[F× khH;kZH[k× rPkOP[× kOH
ilhNHht́ × h;kOHh× kO;[× iHHP[N× ;× �*× {hik× ;[F× kOH[× r;PkP[N× M]h× ;
hHMHhh;Y¹

�;iH× M]h× �O;[NH×

�[× �HChl;ht×••••´×  �.× �[NY;[F×;[F× �Zeh]qHZH[k×Æ �.� �Ç×;[F
kOH×
hPkPiO×�HFPD;Y×�ii]DP;kP][×Æ
��Ç×elCYPiOHF×kOH×••••¿•€×�*
�][kh;Dk× 
H;Y¹× /OPi× [Hr× FH;Y× P[DYlFHF× Z;W]h× P[qHikZH[k
kOh]lNO× kOH× �FFPkP][;Y× -]YHi× -HPZClhiHZH[k× .DOHZH× Æ�--.Ç´
rPkO× kOH× ;PZ× ]M× iHDlhP[N× ;[× ;FFPkP][;Y× •…´•••× ik;x×;Dh]ii
ehPZ;ht× D;hH¹× /OH× �--.× Pi× kOH× Z]ik× iPN[P{D;[k× {[;[DP;Y
P[qHikZH[k× HYHZH[k× rPkOP[× kOH×  Hkr]hX× �][kh;Dk× 
PhHDk
�[O;[DHF× .HhqPDH× Æ
�.Ç× ;[F× Pi× FHiPN[HF× k]× eh]qPFH
hHPZClhiHZH[k× k]× *hPZ;ht× �;hH×  Hkr]hXi× k]× ClPYF× r]hXM]hDH
D;e;DPkt́ ×DhH;kH×CHie]XH×ZlYkPÊFPiDPeYP[;ht×kH;Zi×kO;k×r]hX×;k
iD;YH× k]× FHYPqHh× e]elY;kP][× OH;YkO× P[kHhqH[kP][i× ;[F× Z;XH
ilee]hk×;q;PY;CYH×k]×e;kPH[ki×rOHhH×Pk×Pi×Z]ik×[HHFHF¹

����������������

�PNlhH×„¹‡×CHY]r×iO]ri×kOH×;FFPkP][;Y×P[qHikZH[k×eh]qPFHF×Ct
 �.×�[NY;[F×k]×ilee]hk×P[×iDOHZH×P[×••••¿•‚¹

)LJ X U H� � � �

/OH× ikh;kHNt× FHZ][ikh;kHF× kO;k× P[× kOH× D][kHsk× ]M× ;×[;kP][;Y
iO]hk;NH× ]M× �H[Hh;Y× *h;DkPkP][Hhi´× FPqHhiPMtP[N× kOH× DYP[PD;Y
r]hXM]hDH× rPkOP[× ilhNHhPHi× k]× P[DYlFH×  lhiH× *h;DkPkP][Hh́
*h;DkPDH×
;iHF×*O;hZ;DPiki´×*OtiP]kOHh;ePiki´×;[F×*;h;ZHFPDi
D]lYF× ;YY]r× ilhNHhPHi×k]× ]xHh× ;×CHkkHh× iHhqPDH×k]×e;kPH[ki× ;[F
MhHH×le×�*×kPZH×k]×D][DH[kh;kH×][×Z]hH×D]ZeYHs×e;kPH[ki¹

�YP[PD;Y×*O;hZ;DPik
*OtiP]kOHh;ePik
*;h;ZHFPD
*OtiPDP;[i×�ii]DP;kH
*]FP;khPik
"DDle;kP][;Y×/OHh;ePik

PHkPkP;[
*O;hZ;Dt×/HDO
�H[k;Y×�H;YkO×*h;DkPkP][Hh
.]DP;Y×*hHiDhPCP[N×�P[X×6]hXHh
�H;YkO×;[F×6HYYCHP[N×�];DO
 lhiP[N×�ii]DP;kH
/h;P[HH× lhiP[N×�ii]DP;kH
�;hH×�]]hFP[;k]h
�Fq;[DHF×*h;DkPkP][Hh

6H×H[qPi;NH×kOPi×[Hr×r;t×]M×r]hXP[N×rPYY×eh]qPFH×;[×;kkh;DkPqH
H[qPh][ZH[k×P[×rOPDO×k]×FHYPqHh×DYP[PD;Y×iHhqPDHi×M]h×�*×eh;DkPDH
ik;x´× ;YY]rP[N× H;iPHh× ;DDHii× k]× ;× rPFH× h;[NH× ]M× P[kHNh;kHF
eh]qPiP][× P[DYlFP[N× iHhqPDHi× kO;k× ;FFhHii× rPFHh× i]DP;Y× ;[F
H[qPh][ZH[k;Y×D;liHi× ]M×PYYÊOH;YkO¹×/OPi× P[× klh[× iO]lYF× MhHH× le
kOH×kPZH×]M×�*i×k]×D][DH[kh;kH×][×Z]hH×D]ZeYHs×e;kPH[ki×rPkO
H;iPHh×;DDHii×k]×�][ilYk;[ki´×;[F×;YY]r×]kOHh×eh;DkPDH×DYP[PD;Y
ik;x×k]×r]hX×P[×;×Z]hH×D]]hFP[;kHF×;[F×P[kHNh;kHF×r;t×rPkOP[×;
rPFHh× [Hkr]hX´× Z;XP[N× ;× Z]ik× HyDPH[k× liH× ]M× HsPikP[N
hHi]lhDHi×kO;k×rPYY×lYkPZ;kHYt×PZe;Dk×e]iPkPqHYt×]M×;DDHii¹×�k×rPYY
;Yi]×;YY]r×/Olhh]DX×k]×;kkh;Dk×[Hr×�*i×k]×kOH×C]h]lNO¹

$�0L[ H G�6NLOO�&OLQ LF DO�: RUNIRUF H

/OH× �--.× H[;CYHi× *� i× k]× hHDhlPk× ;× iHYHDkP][× ]M× h]YHi× ;[F
DY;PZ× €••î× hHPZClhiHZH[k× M]h× ;YY× e]iPkP][i× hHDhlPkHF¹× €„× h]YHi
;hH× ;q;PY;CYH× k]× hHDhlPk× qP;× kOH× iDOHZH× P[× •••€¿••´× rOPDO
P[DYlFHi×kOH×M]YY]rP[N³
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"lh× × r;i× P[kh]FlDHF× P[× �;hDO× ••••× rOH[
�"5�
Ê€ˆ×DO;[NHF×kOH×r;t×�*×eh;DkPDHi×FHYPqHhHF×D;hH×k]×kOHPh
hHNPikHhHF× e]elY;kP][¹×  ;kP][;Y× NlPF;[DH× ;[F× ik;[F;hF
]eHh;kP[N× eh]DHFlhH× rHhH× eh]FlDHF× M]h× ;YY× �*× eh;DkPDHi× k]
H[ilhH× e;kPH[ki× hHDHPqH× i;MH× ;[F× ik;[F;hFPiHF× D;hH×FHiePkH
CHP[N×hHNPikHhHF×rPkO×FPxHhH[k×eh;DkPDHi¹

5Phkl;Y×/hP;NH �]FHY

/OH× P[kh]FlDkP][× ]M× kOH× [;kP][;YYt× Ml[FHF× �--.× h]YHi× ;[F
hHDhlPkZH[k×k]×F;kH×Pi×ClPYFP[N×;FFPkP][;Y×D;e;DPkt×rPkOP[×*� i´
eYlNNP[N× i]ZH× ]M× kOH× r]hXM]hDH× N;e¹× �]rHqHh́ × hHDhlPkZH[k
hHZ;P[i×DO;YYH[NP[N× ;k×YH;ik× ][H×*� ´× ;[F×kOHhH×Pi×;× [HHF×k]
D;hht×]lk×;×iXPYYi×N;e×;[;YtiPi´×khP;[NlY;kP[N×kOH×iXPYYi×ZPs×P[×kOH
HsPikP[N×r]hXM]hDH×rPkO×FHZ]Nh;eOPD×[HHFi¹

6H×rPYY×D][kP[lH×k]×Hse;[F×kOH×iXPYY×ZPs×]M×kOH×*� ×r]hXM]hDH
P[× ••••¿•‚× kOh]lNO× kOH× �--.× iDOHZH× ;[F× l[FHhk;XH× ;
r]hXM]hDH×iXPYYi×N;e×;[;YtiPi×k]×P[M]hZ×MlklhH×hHDhlPkZH[k×;[F
H[ilhH×kO;k×kOH×Z]ik×;eeh]ehP;kH×h]YHi×;hH×hHDhlPkHF¹

&ORX G� 7 H OH SK RQ \� 6\VW H P � DQ G� 6W DQ GDUGLVDW LRQ � RI

3DW LH Q W �7 ULDJH

1 H Z� ZD\V� RI� ZRUNLQ J� Ê � 9LUW X DO� W ULDJH � � 2Q OLQ H � DQ G

9LGH R�&RQ VX OW DW LRQ

�YkO]lNO× kOHhH× O;i× CHH[× D][DHh[× h;PiHF× C]kO× [;kP][;YYt× ;[F
Y]D;YYt×;C]lk×FPyDlYkPHi×kO;k×i]ZH×e;kPH[ki×HseHhPH[DH×P[×CHP[N
;CYH× k]× iHH× ;× �*× P[× eHhi][´× Z;[t× hHiPFH[ki× {[F× kHYHeO][H× ]h
kHDO[]Y]Nt× ;ee]P[kZH[ki× Z]hH× D][qH[PH[k´× e;hkPDlY;hYt× M]h
h]lkP[H× PiilHi× ;i× Pk× i;qHi× ;[× l[[HDHii;ht× khPe× k]× kOH× ilhNHht¹
�]qP[N× M]hr;hF´× rH× [HHF× k]× PZeYHZH[k× ;× OtChPF× Z]FHY× kO;k
C]kO× eh]qPFHi× DO]PDH× ;[F× FHYPqHhi× kOH× Z;sPZlZ× [lZCHh× ]M
;eeh]ehP;kH×;ee]P[kZH[ki×Mh]Z×kOH×r]hXM]hDH×D;e;DPkt×kO;k×rH
O;qH×;q;PY;CYH¹

�k× Pi× PZeHh;kPqH× kO;k× kOH× HsPikP[N× �*× kHYHeO][t× itikHZi× ;hH
leNh;FHF× k]× PZeh]qH× ;DDHii× ;[F× NH[Hh;Y× eh;DkPDHiÔ× ;CPYPkt× k]
HZCHF× [Hr× Z]FHYi× ]M× D;hH¹× 6OPYik× kOPi× O;i× CHH[× hHD]N[PiHF
;[F×r]hX×Pi×l[FHhr;t×[;kP][;YYt́ ×Pk×Pi×PZe]hk;[k×rH×;DDHYHh;kH
kOH×PZeYHZH[k;kP][×Y]D;YYt¹

.lDDHiiMlY×PZeYHZH[k;kP][× r]lYF×hHehHiH[k×eh]NhHii×k]r;hFi
ZHhNP[N× ;[F× eh]qPFP[N× ik;[F;hFPiHF× DH[kh;YPiHF× e;kPH[k× khP;NH
;[F× rPFHh× C;DXÊ]yDH× Ml[DkP][× ;k× iD;YH¹× /OPi× Pi× kOH×][Yt× ePY]k
eh]WHDk× ]M× Pki× kteH× ;Dh]ii× �.�´× i]× YH;h[P[N× ;[F× CHik× eh;DkPDH
rPYY×CH×iO;hHF×;Dh]ii×kOH×itikHZ×][DH×kOH×ePY]k×Pi×D]ZeYHkH¹

����������������

.O;hP[N× D;e;DPkt× ;k× *� × YHqHY× kOh]lNO× P[kHNh;kHF× DYP[PD;Y
Z]FHYi´× h;kOHh× kO;[× ;iiPN[P[N× h]YHi× iPZeYt× k]× r]hX×rPkOP[
P[FPqPFl;Y× eh;DkPDHi´× eh]qPFHi× MlhkOHh× ]ee]hkl[Pkt×M]h× Z]hH
HyDPH[k×liH×]M×kOH×[Hr×D;e;DPkt¹

/r]× /Olhh]DX× *� i× ;hH× ePY]kP[N× ;[× P[[]q;kPqH× eh]WHDk
P[D]he]h;kP[N×DY]lFÊC;iHF×kHYHeO][t×Øhl[×Ct×ik;x×ieHDP;YPiP[N
P[×D;hH×[;qPN;kP][¹×�H[kh;YPiHF×DY]lF×kHDO[]Y]Nt×]eHh;kHF×][×;
*� ×M]]kehP[k×rPYY×[]k×][Yt×PZeh]qH×;DDHii×k]×e;kPH[ki×Clk×rPYY
;Yi]× MhHH× le× P[FPqPFl;Y× eh;DkPDH× eO][H× YP[Hi× M]h× qPhkl;Y
D][ilYk;kP][i¹Ø

�ZeYHZH[k;kP][× ]M× qPhkl;Y× khP;NH´× P[DhH;iHF× liH× ]M×FPNPk;Y
eY;kM]hZ× ;[F× qPFH]× D][ilYk;kP][× r]hX× r;i× CHP[N× l[FHhk;XH[
ehP]h×k]×kOH×�"5�
Ê€ˆ×e;[FHZPD¹×�]rHqHh́ ×FlH×k]×kOH×[;klhH×]M
kOH× DO;[NHi× hHglPhHF× k]× H[ilhH× D][kP[lHF× ;DDHii× k]×*hPZ;ht
�;hH×FlhP[N×kOH×e;[FHZPD´×kOPi×r]hX×r;i×;DDHYHh;kHF×k]×ZHHk
FHZ;[F¹

�k× Pi× H[qPi;NHF× ;FFPkP][;Y× Ml[DkP][;YPkt× ilDO× ;i× FPhHDk× C]]XP[N
M]h× i;ZH× F;t× M;DH× k]× M;DH× ;ee]P[kZH[ki× P[× D]ZZl[Pkt
eO;hZ;DPHi× D]lYF× CH× ;FFHF× k]× kOPi× iHhqPDH× FlhP[N× kOH× ePY]k
eO;iH¹

/]×F;kH´×/Olhh]DX×*� i×O;qH×hHDhlPkHF×;×k]k;Y×]M×‚ƒ¹••×MlYY×kPZH
HglPq;YH[k× ;FFPkP][;Y× ehPZ;ht× D;hH× Mh][k× YP[H× DYP[PD;Y× ik;x
kOh]lNO×kOH×�--.×iDOHZH¹×/OH×iXPYY×ZPs×Pi×iO]r[×P[×{NlhH×„¹ˆ

)LJ X U H� � � �



& KDSW H U� ��� 7UDQV IRUPLQJ� 3ULPDU\� & DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

� �� �� � : KDW � L V� F DXVL QJ� W KHVH� L QHT XDO L W L HV� L Q

KHDO W K�RXW F RP HV"

7 K X UURF N�)LUVW

�� �� , P S URYLQJ� 4XDOLW \� DQG

$G G UHVVLQJ�9DULDW LRQ�LQ�2XW FRP HV

����������������

�]rHqHh́ × kOH× r;t× rH× O;qH× OPik]hPD;YYt× D]ZZPiiP][HF×;[F
FHYPqHhHF× ehPZ;ht× D;hH× O;i× ;Yi]× D][khPClkHF× k]× P[HglPkt× ;[F
q;hP;kP][× P[× ]lkD]ZH¹× .HDkP][× „¹‚¹•× O;i× ;YhH;Ft× OPNOYPNOk
P[HglPkt×P[×eh]qPiP][×]M×;ee]P[kZH[ki×CHkrHH[×*� i×rOH[×kOH
OH;YkO×[HHFi×]M×kOH×hHiPFH[ki×kOHt×iHhqH×Pi×k;XH[×P[k]×;DD]l[k¹

"qHh× kOH× Y;ik× kr]× tH;hi´× "[YP[H× �][ilYk;kP][× Æ"�Ç× ;[F× 5PFH]
�][ilYk;kP][i× Æ5�Ç× O;qH× CHH[× rPFHYt× liHF× Ct× eh;DkPDHi× rPkO
M;DHÊk]ÊM;DH× D][ilYk;kP][× hHiHhqHF× M]h× DYP[PD;YYt× ;eeh]ehP;kH
e;kPH[ki×;[F×lhNH[k×;ee]P[kZH[ki¹×�PqH[×kOH×[;kP][;Y×FPhHDkP][
]M× kh;qHY´× kOHiH× [HrHh× D][ilYk;kP][× Z]FHi× ;hH× HseHDkHF× k]
CHD]ZH× e;hk× ]M× kOH× Ó[Hr× []hZ;YÔ´× ;Y][NiPFH× kOH× [HHF× k]× ]xHh
M;DH×k]×M;DH×;ee]P[kZH[ki×;i×e;hk×]M×;×OtChPF×Z]FHY¹

/OHhH× Pi× DlhhH[kYt× iPN[P{D;[k× ;[F× l[;DDHek;CYH× YHqHYi× ]M
q;hP;kP][× P[× OH;YkO× ]lkD]ZHi× M]h× hHiPFH[ki× CHkrHH[×FPxHhH[k
eh;DkPDH×e]elY;kP][i×C]kO×rPkOP[×/Olhh]DX×;[F×[;kP][;YYt¹×�PNlhH
„¹ˆ´× rOPDO× iO]ri× kOH× D]qHh;NH× ]M× .HhP]li× �H[k;Y× �YYÊ�H;YkO
Æ.��Ç× �H;YkO× �OHDXi× CHkrHH[× FPxHhH[k× eh;DkPDH× e]elY;kP][i
FHZ][ikh;kHi×kOPi¹×�[×kr]×eh;DkPDH×e]elY;kP][i´×]qHh×†•î×]M×kOH
HYPNPCYH×D]O]hk×O;F×hHDHPqHF×;[×.��×OH;YkO×DOHDX×Ct×�HChl;ht
••••´× rOPik×P[× ][H×eh;DkPDH×e]elY;kP][´×kOPi× {NlhH×M;YYi×k]× ][Yt
€•¹‡î×]M×kOH×e;kPH[k×D]O]hk¹

�×iP[NYH×][YP[H×D][ilYk;kP][×eY;kM]hZ×r;i×eh]DlhHF×DH[kh;YYt×Ct
kOH× {qH× �PF× ;[F× .]lkO× �iiHs× ���i× k]× hHeY;DH× HsPikP[N
eY;kM]hZi×eh]DlhHF×Ct×eh;DkPDHi¹×�]rHqHh́ ×kOPi×Ó][H×iPwH×{ki×;YYÔ
i]YlkP][× O;i× CHH[× l[e]elY;h× rPkO× Z;[t× eh;DkPDHi× ;[F × kOHhH
O;i× CHH[× ;× rPFH× q;hP;kP][× ;[F× P[D][iPikH[k× liH¹× �[×]hFHh× k]
H[D]lh;NH×NhH;kHh×;F]ekP][×]M×][ÊYP[H×;[F×qPFH]×D][ilYk;kP][i´
rH×rPYY×kOHhHM]hH×YH;h[×YHii][i×Mh]Z×kOPi×ehHqP]li×eh]DlhHZH[k´
;[F× H[ilhH× kO;k× P[× MlklhH´× eh;DkPDHi× ;hH× ]xHhHF× ;× DO]PDH× ]M
][YP[H×D][ilYk;kP][×eY;kM]hZ×eh]qPFHhi×k]×ilPk×kOHPh×[HHFi¹

)LJ X U H� � � � �

/Olhh]DX×�Phik×Pi×]lh×iP[NYH×e]P[k×]M×;DDHii×;Dh]ii×D]ZZl[Pkt
OH;YkO´× ZH[k;Y× OH;YkO× ;[F× ;FlYk× i]DP;Y× D;hH¹× /OH× iHhqPDH
D][iPiki× ]M× ;× kH;Z× Z;[;NHh× rO]× Pi× ;× gl;YP{HF× i]DP;Y× r]hXHh́
kr]× iH[P]h× D]Ê]hFP[;k]hi´× €†× /Olhh]DX× �Phik× �FqPi]hi× rO]× k;XH
kHYHeO][H× D;YYi´× ;× �]ZZl[Pkt× *itDOP;khPD×  lhiH´× ;× �H[k;Y
�H;YkO×�Dk×�iiHiiZH[k×�]]hFP[;k]h×eYli×D;il;Y×C;[X× ik;x¹

�k× ;PZi× k]× hHFlDH´× ehHqH[k× ;[F× FHY;t× kOH× [HHF× M]h× Z]hH
iPN[P{D;[k×D;hH×Ct×P[kHhqH[P[N×H;hYt×;[F×r]hXi×DY]iHYt×rPkO×kOH
0hNH[k×�;hH×-Hie][iH×/H;Z×Æ0-�/Ç×rO]×D;[×CH×Z]CPYPiHF×k]
;kkH[F×hHiPFH[kiÔ×O]liHi×rOHhH×kOHt×;hH×P[×DhPiPi¹

�[Hgl;YPkPHi× P[× OH;YkO× ]lkD]ZHi× ;hH× D]ZeYPD;kHF× ;[F
ZlYkPM;Dk]hP;Y´× D;liHF× Ct× ;× ZPsklhH× ]M× i]DP]ÊHD][]ZPD× ;[F
FHZ]Nh;eOPD× FPxHhH[DHi´× NH]Nh;eOPD;Y× FPxHhH[DHi´× HkO[PDPkt
;[F× DlYklh;Y× FPxHhH[DHi´× ;[F× FPxHhH[DHi× P[× OH;YkO× CHO;qP]lh
CHkrHH[× FPxHhH[k× eh;DkPDH× e]elY;kP][i¹× /OH× r;t× rH× O;qH
FHiPN[HF× ]lh× OH;YkO× ;[F× D;hH× itikHZ× OPik]hPD;YYt× O;i
D][ikh;P[HF× DYP[PD;Y× ik;x× P[× ;FFhHiiP[N× kOH× h]]k× D;liHi× ]M× PYYÊ
OH;YkO×;[F×YPZPkHF×kOHZ×Y;hNHYt×k]×hH;DkP[N×k]×FHZ;[F×kO;k×O;i
hHilYkHF× Mh]Z× kOHZ× Ct× ehHiDhPCP[N× ZHFPD;kP][× ]h× ][r;hF
hHMHhh;Y¹×6H×O;qH×;YhH;Ft×FPiDliiHF×]lh×eY;[i×k]×;FFhHii×kOHiH
PiilHi×kOh]lNO×M]lh×[Hr×�[kHNh;kHF×�HFPD;Y×�H[khHi×;[F×;×[Hr
�[kHNh;kHF×�]D;YPkt×�]FHY¹×�O;ekHh×†×iHki×][×P[×Z]hH×FHk;PY¹

�q;Yl;kP][×HqPFH[DH×ilNNHiki×kO;k×kOH×iHhqPDH×O;i×;×iPN[P{D;[k
e]iPkPqH× PZe;Dk× ][× hHFlDP[N× ÓM;PYlhH× FHZ;[FÔ× ;[F× ehHqH[kP[N
hHiPFH[ki× Mh]Z× ]kOHhrPiH× [HHFP[N× k]× ;DDHii× *hPZ;ht×�;hH¹
�]rHqHh́ × rH× CHYPHqH× kO;k× Pk× O;i× e]kH[kP;Y× k]× CH× liHF× Ct× ;
NhH;kHh×[lZCHh×]M×hHiPFH[ki×;[F×;r;hH[Hii×]M×kOH×iHhqPDH×;[F
Pki×D;e;CPYPkPHi×;Z][Nik×hHiPFH[ki×D]lYF×CH×PZeh]qHF¹

�[×••••¿•‚×rH×rPYY×P[qHik×P[×;×D]ZehHOH[iPqH×D]ZZl[PD;kP][i
D;Ze;PN[× k]× eh]Z]kH× /Olhh]DX× �Phik× k]× hHiPFH[ki× ;i×;
ZHDO;[PiZ× M]h× hHFlDP[N× FHZ;[F× ][× ]qHhikhHkDOHF× *hPZ;ht
�;hH×iHhqPDHi¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�,�×P[ieHDkP][i×;[F×h;kP[N×]M×P[FPqPFl;Y×�*×eh;DkPDHi×;hH
D][iPFHhHF×;i×kOH×C;h]ZHkHh×]M×gl;YPkt×]M×D;hH×eh]qPFHF×Ct
NH[Hh;Y×eh;DkPDHi¹×/;CYH×„¹€×iO]ri×kOH×DlhhH[k×�,�×P[ieHDkP][
]qHh;YY×h;kP[Ni×M]h×H;DO×�*×eh;DkPDH×P[×/Olhh]DX¹

/;CYH×„¹€

�i× ;×hHilYk×]M×h]lkP[H×ehPZ;ht×D;hH×;DkPqPkt́ ×OH;YkO×DOHDXi×;[F
,"�× ÆehPZ;ht× ehHqH[kP][× ;[F× Y][NÊkHhZ× D][FPkP][i× FP;N[]iHi
;[F× Z;[;NHZH[kÇ× r]hX× r;i× e;liHF× FlhP[N× �;hDO× ••••´
e;kPH[ki×;hH×[]r×ehHiH[kP[N×rPkO×D]ZeYHs×D][FPkP][i´×ZlYkPeYH
e;kO]Y]NPHi´× ;[F× e]]hYt× D][kh]YYHF× Y][NÊkHhZ× D][FPkP][i¹
.PN[P{D;[k×C;DX×Y]Ni×M]h×ieHDP;YPik×iHhqPDHi´×P[qHikPN;kP][i×;[F
Z][Pk]hP[N×O;qH×;FqHhiHYt×;xHDkHF×kOH×gl;YPkt×]M×D;hH×eh]qPFHF
k]×kOH×iHhqPDH×liHhi¹

�Zeh]qP[N× D;hH× ;[F× gl;YPkt× k]× iHhqPDH× liHhi× hHZ;P[i× ;
DO;YYH[NP[N× Clk× PZeHh;kPqH× ;i× kOH× OH;YkO× ;[F× D;hH× itikHZ
hHiHki×;[F×hHD]qHhi¹

3ULP DU\�&DUH �(VW DW H V

/OH× e]]h× gl;YPkt× ]M× *hPZ;ht× �;hH× Hik;kHi× P[× i]ZH× e;hki× ]M
/Olhh]DX× Pi× Z;XP[N× iHhqPDH× FHYPqHht× P[× DHhk;P[× eh;DkPDHi× Z]hH
DO;YYH[NP[N´× PZe;DkHF× Ct× kOH× Y;DX× ]M× ;FHgl;kH× ie;DH´× ;[
P[DhH;iP[N×r]hXM]hDH×;[F×Nh]rP[N×e]elY;kP][¹×�[×;FFPkP][´×;NP[N
Hik;kHi×;hH×PZe;DkP[N×][×�[MHDkP][×*h]kHDkP][×;[F×�][kh]Y×Æ�*�Ç
NlPFHYP[Hi¹×/OPi×O;i×PZe;DkHF×][×kOH×e;kPH[k×eHhDHekP][×]M×kOHPh
eh;DkPDHÔi×;CPYPkt×k]×FHYPqHh×iHhqPDHi¹

&4&�,Q VSH F W LRQ V�DQ G�5 DW LQ JV

�lhhH[k× q;hP;kP][× P[× ]lkD]ZHi× O;qH× ;× [lZCHh× ]M× e]iiPCYH
D;liHi×P[DYlFP[N³

€¹×5;hP;kP][×P[×eh]qPiP][×]M×�H[Hh;Y×*h;DkPDH×iHhqPDHi

•¹×5;hP;kP][×P[×DYP[PD;Y×iXPYY×ZPs×CHkrHH[×FPxHhH[k×ilhNHhPHi¹
�]h×Hs;ZeYH´×][H×ilhNHht×Z;t×O;qH×;×eh;DkPDH×[lhiH
ieHDP;YPiP[N×P[×hHiePh;k]ht×D][FPkP][i´×;[]kOHh×rPkO×;
ieHDP;YPiZ×P[×FP;CHkHi¹

‚¹×5;hP;kP][×P[×gl;YPkt×]M×D;hH×CHkrHH[×eh;DkPDHi
ÆZH;ilhHF×Ct×,"�Ç

ƒ¹×5;hP;kP][×P[×hHi]lhDHi×Z;FH×;q;PY;CYH×k]×ehPZ;ht×D;hH×qi
FHZ;[F

„¹×5;hP;kP][×P[×DYP[PD;Y×]eHh;kP[N×Z]FHYi×;[F×DYP[PD;Y
eh;DkPDH

…¹×�H[Hh;Y×*h;DkPDH×r]hXP[N×P[×iPY]´×i]×e;kOr;ti×;hH×[]k
D]Ê]hFP[;kHF×M]h×e;kPH[ki

†¹×5;hP;kP][×P[×Hik;kHi×CHkrHH[×FPxHhH[k×eh;DkPDHi´×kO;k
Z;t×YPZPk×M]h×M;DPYPk;kH×CHkkHh×DYP[PD;Y×eh;DkPDH¹

Ø�[× ••€„´× rOH[×kOPi× r]hX×CHN;[´×kOH×Z;W]hPkt× ]M× ilhNHhPHi×O;F
hHDHPqHF× �,�× h;kP[Ni× ]M× HPkOHh× × ]h-HglPhHi× �Zeh]qHZH[k
�[;FHgl;kH

����������������

�i× k;CYH× „¹€× iO]ri´× kOH× q;ik× Z;W]hPkt× ]M× �*× eh;DkPDHi× P[
/Olhh]DX×;hH×h;kHF×Ó�]]FÔ´×rPkO×][Yt×kr]×eh;DkPDHi×hHDHPqP[N×;

�Zeh]qHZH[k×]h× ×h;kP[N¹× /OH×*hPZ;ht× �;hH
/H;Z× ;k× /Olhh]DX× ���× O;i× r]hXHF× P[DhHFPCYt× O;hF× P[
D][Wl[DkP][×rPkO×P[FPqPFl;Y×ilhNHhPHi×]qHh×kOH×Y;ik×iPs×tH;hi×k]
PZeh]qH×gl;YPkt×;[F×kOPi×O;i×l[F]lCkHFYt×FHYPqHhHF×ilCik;[kP;Y
PZeh]qHZH[k¹Ø

-HglPhHi× �[;FHgl;kH
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�qPFH[DH× iO]ri× kO;k× kOH× DYP[PD;Y× r]hXM]hDH× P[× /Olhh]DX× O;i× ;
iPN[P{D;[kYt×OPNOHh×eh]e]hkP][×]M×]YFHh×Æ]qHh×„„Ç×ik;x×D]Ze;hHF
k]×kOH×�[NY;[F×;[F×�.�×;qHh;NH¹×/OPi×O;i×O;F×;[×PZe;Dk×FlhP[N
kOH×e;[FHZPD× ;i×kOHhH×O;qH×CHH[× ik;x× rO]×O;qH×k;XH[×H;hYt
hHkPhHZH[k× ;[F× Z]qHF× ][k]× e;iklhHi× [Hr× FlH× k]× Clh[] lk¹× �
eh]e]hkP][×]M×eh;DkPDH×DYP[PD;Y×ik;x×O;qH×;Yi]×CHH[×D;kHN]hPiHF
;i× × ;[F× �YP[PD;YYt× �skhHZHYt× 5lY[Hh;CYH× Æ��5Ç¹× /OPi
O;i×[HN;kPqHYt×PZe;DkHF×][×kOH×hHiPYPH[DH×]M×]lh×ehPZ;ht×D;hH
r]hXM]hDH¹

ÑiOPHYFP[NÒ

� �� �� �+RZ�ZH�ZL O O �5HG XF H�9 DUL DW L RQ�L Q

2XW F RP H�DQG �,P S URY H�4XDO L W \

�[× ]hFHh× k]× hHFlDH× OH;YkO× P[HglPkt́ × rH× ;Yi]× [HHF× k]× iOPMk× kOH
C;Y;[DH×Mh]Z×hH;DkPqH×k]×eh];DkPqH×D;hH´×ehHqH[kP[N´×FP;N[]iP[N
;[F×P[kHhqH[P[N×;k×kOH×H;hYPHik×e]iiPCYH×]ee]hkl[Pkt×k]×ehHqH[k
D][FPkP][i×Mh]Z×r]hiH[P[N¹Ø

*� i× ;hH× ][× ;× W]lh[Ht× k]× r]hX× D]YY;C]h;kPqHYt× rPkO×itikHZ
e;hk[Hhi× YPXH× Y]D;Y× ;lkO]hPkt́ × D]ZZl[Pkt× iHhqPDHi× eh]qPFHhi´
iHD][F;ht×D;hH×eh]qPFHhi×;[F×q]Yl[k;ht×iHhqPDHi×k]×H[ilhH×kOH
e]elY;kP][× hHDHPqHi× ;× iH;ZYHii× iHhqPDH× Mh]Z× ;YY× eh]qPFHhi
P[q]YqHF¹× .PY]HF× r]hXP[N× O;i× CHH[× kOH× OPik]hPD× ZHkO]F× ]M
r]hXP[N× P[× ehPZ;ht× D;hH× ;[F× kh;[iM]hZP[N× kOPi× Pi× kOH× r;t
M]hr;hF×P[×eh]qPFP[N× ;[×P[kHNh;kHF×Z]FHY×]M×OH;YkO×;[F× i]DP;Y
D;hH×;[F×rPYY×OHYe×P[×PZeh]qP[N×kOH×e;kPH[k×W]lh[Ht×;k×;YY×k]lDO
e]P[ki¹×/OH×�[kHNh;kHF×�HFPD;Y×�H[khHi×Æ���iÇ×ehHiH[ki×li×rPkO
;×l[PglH×]ee]hkl[Pkt×k]×eh]qPFH×iHhqPDHi×kO;k×;hH×FHYPqHhHF×P[×;
khlYt× P[kHNh;kHF× r;t¹× 6H× rPYY× HZe]rHh× ik;x× k]× hHFHiPN[
iHhqPDHi× ;[F×FHqHY]e×P[kHNh;kHF×D;hH× i]YlkP][i×P[×D][Wl[DkP][
rPkO×hHiPFH[ki´×ilee]hkHF×rPkO×;[×P[kHh]eHh;CYH×�/×itikHZ

����������������

/Olhh]DX×O;i×][H×]M×kOH×OPNOHik×YHqHYi×]M×l[FHhÊF]Dk]hP[N×;[F
l[FHhÊ[lhiP[N×P[×ehPZ;ht×D;hH×P[×�[NY;[F´×rPkO×kOH×OPNOHik×�*
k]× e;kPH[k× h;kP]× ;Dh]ii× �PF× ;[F× .]lkO× �iiHs¹× 6]hXM]hDH× F;k;
iO]ri× ;× FHDhH;iH× P[× �*× *;hk[Hhi× ;Y][NiPFH× ;[× P[DhH;iH× P[
i;Y;hPHF× �*i× rPkO× ;[× ]qHh;YY× iZ;YY× FHDhH;iH× P[× �*× r]hXM]hDH
Mh]Z×�;hDO×••€ˆ×k]×�;hDO×•••€¹×/Olhh]DX×O;i×;Yi]×HseHhPH[DHF
;×FHDhH;iH×P[×[lhiP[N×D;e;DPkt×P[×*hPZ;ht×�;hH¹×�]rHqHh́ ×FPhHDk
e;kPH[k×D;hH×h]YHi× ;[F× ;FZP[¿[][ÊDYP[PD;Y× ik;x× [lZCHhi×O;qH
P[DhH;iHF×iYPNOkYt×Mh]Z×�;hDO×••€ˆ×k]×�;hDO×•••€¹

.lhNHhPHi×;Yi]×[HHF×k]×r]hX×P[×D]YY;C]h;kP][×]kOHh×HYHZH[ki×]M
kOH× �.´×D]l[DPY×;[F×kOPhF×iHDk]h×k]×FHYPqHh×P[kHNh;kHF×i]YlkP][i
rPkO× hHiPFH[ki× kO;k× ;FFhHii× OH;YkO× [HHFi× P[DYlFP[N×i]DP]Ê
HD][]ZPD×M;Dk]hi¹×6H×O;qH×;YhH;Ft×ik;hkHF×kOPi×kh;[iM]hZ;kP][
Ct×HZCHFFP[N×i]DP;Y×ehHiDhPCHhi×rPkOP[×]lh×M]lh×*� i×;[F×rH
CHYPHqH×kOH×eY;[i×iHk×]lk×P[×C]kO×�O;ekHh×…×;[F×†×rPYY×iOPMk×kOH
C;Y;[DH×Mh]Z×hH;DkPqH×k]×eh];DkPqH×;[F×ehHqH[k;kPqH×D;hH¹

/]×M;DPYPk;kH×;×Z]hH×D][iPikH[k×r;t×]M×r]hXP[N×;[F×CHik×DYP[PD;Y
eh;DkPDH× rH× rPYY× H[D]lh;NH× ;[F× M;DPYPk;kH× D]YY;C]h;kP][
CHkrHH[× eh;DkPDHi´× ClPYFP[N× ][× kOH× r]hX× rH× O;qH× ;YhH;Ft
CHNl[× kOh]lNO× ]lh× �YP[PD;Y× *h]MHiiP][;Y× �]hlZ× ;[F×  Hkr]hX
�HHkP[Ni¹

,Q W H JUDW LRQ � DQ G� W K H � 6K DULQ J� DQ G� 6W DQ GDUGLVDW LRQ � RI

% H VW � 3UDF W LF H � DW � 3&1 � DQ G� /RF DOLW \� /H YH O� W R� Ï /H YH O� 8 SÐ

4X DOLW \�

3ULP DU\�&DUH �: RUNIRUF H

/Olhh]DX×�]l[DPYÔi×[Hr×�]D;Y×*Y;[×rPYY×iHk×]lk×eh]e]i;Yi×k]×ClPYF
P[×HsDHii×]M×‚•´•••×[Hr×O]ZHi×]qHh×kOH×[Hsk×‚•×tH;hi×;[F×i]×Pk
Pi×PZeHh;kPqH×kO;k×rH×H[ilhH×DlhhH[k×;[F×MlklhH×Hik;kHi×;hH×{k
M]h× kOH× MlklhH× k]× ;DD]ZZ]F;kH× kOH× ;FFPkP][;Y× FHZ;[F× ][
ehPZ;ht×D;hH×iHhqPDHi¹

*h;DkPDHi× O;qH× OPik]hPD;YYt× CHH[× D]ZZPiiP][HF× k]× ]eHh;kH× ;i
P[FPqPFl;Y× ;[F× iHe;h;kH× iZ;YY×CliP[HiiHi´×Y;hNHYt×P[× iPY]i´× ;[F
k]× i]ZH×HskH[k´×P[×D]ZeHkPkP][×rPkO×H;DO×]kOHh¹× �k×Pi× kOHhHM]hH
l[ilhehPiP[N× kO;k× kOHhH× Pi× iPN[P{D;[k× q;hP;kP][× P[×DYP[PD;Y
eh;DkPDH´×]eHh;kP[N×Z]FHYi×;[F×r]hXM]hDH×iXPYY×ZPs¹×/OPi×Pi×rHYY
HqPFH[DHF× P[× kOH× /Olhh]DX× �]D;Y× �*× �DDHii× ,lHikP][[;PhH¹
Ø �Pik]hPD;YYt́ × /Olhh]DX×O;i×O;F×k]]×Z;[t× iZ;YY× ilhNHhPHi× rPkO
P[ilyDPH[k× hHiPYPH[DH× ;[F× iXPYY× ZPi× k]× FHYPqHh× ;× ehPZ;ht× D;hH
Z]FHY×{k×M]h×kOH×•€ik×DH[klht¹

/OH× hHDH[k× M]hZ;kP][× ]M× *hPZ;ht× �;hH×  Hkr]hXi× eh]qPFHi× ;
OlNH×]ee]hkl[Pkt×k]×hHPZ;NP[H×O]r×rH×FHYPqHh×ehPZ;ht×D;hH×k]
]lh× hHiPFH[ki× ]qHh× ;× rPFHh× M]]kehP[k´× iO;hP[N× DYP[PD;Y× D;e;DPkt́
CHik× DYP[PD;Y× eh;DkPDH´× C;DX× ]yDH× Ml[DkP][× ;[F× P[kHYYPNH[DH× k]
ÑYHqHY×leÒ×kOH×gl;YPkt×]M×D;hH×FHYPqHhHF×k]×HqHht×hHiPFH[k¹
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6H×rPYY×;Yi]×H[D]lh;NH×*� i×k]×liH×HsPikP[N×ik;x×rPkO×ieHDP;Y
P[kHhHik×;[F×�--.×ik;x×k]×eh]qPFH×D;hH×M]h×e;kPH[ki×rPkO×�/�×][
CHO;YM× ]M× ;YY× kOH× eh;DkPDHi× Mh]Z× ;× DH[kh;Y× DYP[PD;Y× ie;DH´× ;[F
kOh]lNO× �[kHNh;kHF× �][NÊ/HhZ× �][FPkP][i× �;[;NHZH[k
.HhqPDHi×kO;k×eh]qPFH×;×Ó][H× ik]e× iO]eÔ×M]h×Z;[;NHZH[k× ]M×;YY
D;hFP]q;iDlY;h× D][FPkP][i× ;[F× FP;CHkHi¹× /OPi× rPYY× ehHiH[k
]ee]hkl[PkPHi× k]× D]O]hk× e;kPH[ki× ][× YHqHYi× ]M× D]ZeYHsPkt× rPkO
CHik×;[F×Z]ik× ;eeh]ehP;kH×liH×]M×DYP[PD;Y× iXPYY×ZPs´×H[ilhP[N×;
D][iPikH[k×;[F×ik;[F;hFPiHF×D;hH×;Dh]ii×*� ¹

�]hH×Ch];FYt́ ×kOH×FHqHY]eZH[k×]M×;×OPNO×gl;YPkt×*hPZ;ht×�;hH
]xHh× P[× /Olhh]DX× Pi× hHYP;[k× le][× kOH× ;CPYPkt× k]× D]YY;C]h;kH
HxHDkPqHYt× rPkO× Y]D;Y× eH]eYH× ;[F× Y]D;Y× D]ZZl[PkPHi¹Ø × "lh
.kh;kHNt× P[kh]FlDHi× ;× [Hr× Mh;ZHr]hX× M]h× H[N;NHZH[k×;[F
D]YY;C]h;kP][× C;iHF× ][× kOH× FHqHY]eZH[k× ]M× D]ZZl[PkPHi× ]M
eh;DkPDH×;i×iHk×]lk×P[×�O;ekHh×‚¹×/OHiH×;YY]r×eH]eYH×rO]×O;qH×;
D]ZZ][× P[kHhHik× P[× ;× ilCWHDk× ]h× ;hH;× k]× D]YY;C]h;kH× ]qHh× ;[
HskH[FHF× eHhP]F× ]M× kPZH× É× iO;hP[N× PFH;i× ;[F× ikh;kHNPHi´
FHkHhZP[P[N×i]YlkP][i×;[F×ClPYFP[N×P[[]q;kP][i¹Ø×/OH×PZe;Dk×]M
kOPi× M]hZ× ]M× H[N;NHZH[k× rPYY× CH× k]× H[ilhH× kO;k× iHhqPDHi× ;[F
i]YlkP][i×Æ;[F×FHDPiP][i×;C]lk×iHhqPDHi×;[F×i]YlkP][iÇ×;hH×ClPYk
k]×hH|HDk×rO;k×eH]eYH×r;[k×;[F×[HHF×;[F×O]r×kOHt×rPiO×kO]iH
iHhqPDHi×;[F×i]YlkP][i×k]×CH×FHYPqHhHF¹

6H×;Yi]×iHH×kOH×�--.×;[F×rPFHh×ehPZ;ht×D;hH×r]hXM]hDH×CHP[N
e;hk× ]M× ;× iP[NYH× �[kHNh;kHF× �]D;YPkt×  Hkr]hX× ]M× Mh][k× YP[H
eh]MHiiP][;Yi× rO]× rPYY× D]ZH× k]NHkOHh× k]× D]ÊFHiPN[× iP[NYH
P[kHNh;kHF× i]YlkP][i× rPkO× hHiPFH[ki´× ZP[PZPiP[N× ClhH;lDh;Dt
;[F×][Êr;hF×hHMHhh;Y×CHkrHH[×FPxHhH[k×kH;Zi´×;[F×;FFhHiiP[N
kOH× O]YPikPD× OH;YkO× ;[F× rHYYCHP[N× [HHFi× ]M× hHiPFH[ki× rPkOP[× ;
iP[NYH×i]YlkP][¹×�O;ekHh×†×FPiDliiHi×kOHiH×eY;[i×P[×Z]hH×FHk;PY¹

,P SURYLQ J�4X DOLW \�W K URX JK �&RQ W LQ X LW \�RI�&DUH

/OH× PZeYHZH[k;kP][× ]M× *� ÊYHF× DYP[PDi× M]h× ieHDP;YPkt× ;hH;i× ]M
�/�× rPYY× H[;CYH× hHiPFH[ki× Mh]Z× [HPNOC]lhP[N× eh;DkPDHi× k]× CH
iHH[×;k×;×FHFPD;kHF×Y]D;kP][´×Ct×kOH×kH;Z×ieHDP;YPiP[N×P[×kOHPh
D][FPkP][¹×�ik;CYPiOP[N×FPhHDk×YP[Xi×rPkO×D][ilYk;[ki×rPYY×hHFlDH
hHMHhh;Yi× k]× iHD][F;ht× D;hH× ;[F× l[eY;[[HF× ;kkH[F;[DHi¹
�lhkOHh×PZeYHZH[k;kP][×]M×kOH×PZeh]qHZH[k×ZH;ilhH×CHY]r×Pi
HseHDkHF×k]×hHFlDH×q;hP;kP][×;[F×PZeh]qH×OH;YkO×]lkD]ZHi×M]h
hHiPFH[ki× ]M× /Olhh]DX¹× "lh× eY;[i× ][× �][N× /HhZ× �][FP kP][
,l;YPkt×�Zeh]qHZH[k×;hH×iHk×]lk×P[×FHk;PY×P[×�O;ekHh×…¹

�--.× ik;x´× ;YkO]lNO× *� × ;YPN[HF´× DlhhH[kYt× [HHF× k]×FHYPqHh
DYP[PD;Y× iHhqPDHi× ;k× P[FPqPFl;Y× ilhNHht× CHD;liH× kOHt× ;hH× ][Yt
;CYH×k]×;DDHii×DYP[PD;Y×P[M]hZ;kP][×Mh]Z×kOH×hHD]hFi×]M×e;kPH[ki
;k×kOH×ilhNHht×kO;k×kOH×e;kPH[k×Pi×hHNPikHhHF¹×/OPi× [HDHiiPk;kHi
HskH[iPqH× kh;qHY× CHkrHH[× ilhNHhPHi× k]× FHYPqHh× kOHPh× DYP[PD;Y
P[kHhqH[kP][i× i]ZHkOP[N× kO;k× Pi× P[HyDPH[k× ;[F× Pi× O;qP[N× ;
[HN;kPqH×PZe;Dk×][×ik;x×hHkH[kP][¹×/]×;FFhHii×kOPi´×rH×rPYY×]xHh
HqHht×*� ×;×iP[NYH×*� ×rPFH×.tikZ"[H×l[Pk×ÆkOH×F;k;C;iH×kO;k
ik]hHi×e;kPH[k×ZHFPD;Y×hHD]hFiÇ¹×�;qP[N×;×*� ×C;iHF×.€×l[Pk×M]h
�--.×h]YHi× rPYY×;YY]r× �--.×DYP[PD;Y× ik;x×k]× r]hX× ]lk× ]M×MHrHh
iPkHi´× M]h× Hs;ZeYH× kO;k× *� Ôi× ���´× hHFlDP[N× kh;qHY×kPZH× ;[F
P[DhH;iP[N× D;e;DPkt× M]h× Mh][k× YP[H× D;hH¹× �k× rPYY× ;Yi]× eh]Z]kH
P[kHNh;kP][×]M×�--.×DYP[PD;Y×Ml[DkP][i×rPkO×]kOHh×FP;N[]ikPD×;[F
]lke;kPH[k×D;e;DPkt×;[F×rPFHh×DYP[PD;Y×;[F×rHYYCHP[N×iHhqPDHi´
;[F×HZe]rHh×ik;x×k]×hHFHiPN[×;[F×kh;[iM]hZ×kOH×Y]D;Y×]xHh¹

/]× M;DPYPk;kH× ;× Z]hH× D][iPikH[k× r;t× ]M× r]hXP[N× M]h×kOH× �--.
ik;x´×HqHht×*� ×rPYY×CH×]xHhHF×;×*� ×rPFH×DYP[PD;Y×.tikZ"[H
l[Pk×rOPDO×C]kO×*� ×eh;DkPDHi×;[F×�--.×ik;x×O;qH×;DDHii×k]¹
/OPi× PZeh]qHi× e;kPH[k× i;MHkt× ;[F× ;YY]ri× ZHhNP[N× ]M×DH[kh;Y
Ml[DkP][i× k]× FHYPqHh× ;× CHkkHh× iHhqPDH× k]× e;kPH[ki× ;i× rHYY× ;i
PZeh]qH×ik;x×hHkH[kP][×{NlhHi¹

6H×rPYY×;Yi]×H[D]lh;NH×*� i×;[F×eh;DkPDHi×k]×eh]qPFH×DHhk;P[
C;DXÊ]yDH×Ml[DkP][i×;[F×DYP[PD;Y×iHhqPDHi×D]YY;C]h;kPqHYt×Mh]Z
;× ZHhNHF× DH[kh;Y× Y]D;kP][¹× /OPi× rPYY× []k× ][Yt× OHYe×h;kP][;YPiH
;[F×Z;XH×CHik×liH×]M×HsPikP[N×Hik;kHi×;[F×;FFhHii×q;hP;kP][×Clk
rPYY×;Yi]×hHFlDH×FleYPD;kP][×;[F×FhPqH×HyDPH[DPHi¹×�×D]leYH×]M
/Olhh]DX× *� i× ;hH× CHP[N× ilee]hkHF× k]× DH[kh;YPiH× DHhk;P[
Ml[DkP][i×;i×e;hk×]M×kOHPh×;DDHYHh;k]h×eh]WHDk¹

�qPFH[DH×ilNNHiki×kO;k×eh]qPFP[N×D][kP[lPkt×]M×D;hH×P[×ehPZ;ht
D;hH´×P¹H¹×CHP[N×;CYH×k]×iHH×kOH×i;ZH×DYP[PDP;[×][×Z;[t×FPxHhH[k
]DD;iP][i× Pi× PZe]hk;[k× M]h× Z;[t× hHiPFH[ki´× e;hkPDlY;hYt× kO]iH
rPkO× Z]hH× D]ZeYHs× [HHFi× ;[F× ZlYkPÊZ]hCPFPkt¹× �;hH× eh]qPFHF
ehPZ;hPYt×kOh]lNO×kOH×i;ZH×DYP[PDP;[× [HN;kHi×kOH×[HHF×M]h×kOH
hHiPFH[k× k]× kHYY× kOHPh× ik]ht× ZlYkPeYH× kPZHi´× ;[F× ;YY]ri× kOH
DYP[PDP;[×kPZH×k]×FHqHY]e×;×Z]hH×FHk;PYHF×l[FHhik;[FP[N×]M×kOH
[HHFi×]M×hHiPFH[ki×;[F×ie]k×DO;[NHi×]h×e;kkHh[i×P[×OH;YkO×;[F
rHYYCHP[N×]qHh×kPZH¹×"[H×itikHZ;kPD×hHqPHr×rOPDO×D][iPFHhHF
kOH× PZe;Dk× ]M× D][kP[lPkt× ]M× D;hH× ][× e;kPH[k× i;kPiM;DkP][
D][DYlFHF×iPN[P{D;[kYt×OPNOHh×e;kPH[k×i;kPiM;DkP][×YHqHYi×rOH[
kOHt× hHDHPqHF× P[kHheHhi][;Y× D][kP[lPkt× ]M× D;hH¹ �× iHD][F´
rOPDO× D][iPFHhHF× PZe;Dk× ][× OH;YkO× ]lkD]ZHi× ;[F× D]iki´
D][DYlFHF× kO;k× P[kHheHhi][;Y× D][kP[lPkt× ]M× D;hH× Pi×;ii]DP;kHF
rPkO×PZeh]qHF×]lkD]ZHi´×Y]rHh×O]iePk;YPi;kP][×h;kHi´×PZeh]qHF
ehHqH[k;kPqH×D;hH×;[F×Y]rHh×D]iki¹

Ä•Å

Ä‚Å

����������������
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: RUNIRUF H �&ROODERUDW LRQ �DQ G�5 H VLOLH Q F H

�qPFH[DH× ilNNHiki× kh;P[P[N× eh;DkPDHi× kH[F× []k× k]× ilxHh× Mh]Z
ik;x× iO]hk;NHi¹× �]h× ;YY× MlklhH× eh]DlhHZH[ki× ]M× D]hH× ehPZ;ht
D;hH×iHhqPDHi´×eh]ieHDkPqH×eh]qPFHhi×rPYY×CH×hHglPhHF×k]×;DOPHqH
]h×r]hX×k]r;hFi×;DOPHqP[N×kh;P[P[N×eh;DkPDH×ik;kli¹

�i× kOH× Y;ik× iHDkP][× FHZ][ikh;kHF´× gl;YPkt́ × ;i× FH{[HF× Ct× �,�
h;kP[Ni×O;i×;YhH;Ft×PZeh]qHF×ilCik;[kP;YYt×iP[DH×••€„¹×-HNlY;h
gl;YPkt×qPiPki×D]ZehPiP[N×rOHhH×]lh×�*×eh]{YH×D;hFi×D][k;P[P[N
CH[DOZ;hXHF× gl;YPkt× ZHkhPDi´× k]NHkOHh× rPkO× W]P[k× ;DkP][
eY;[[P[N×rPkO×ilhNHhPHi×O;i×PZeh]qHF×ik;[F;hFi¹

/OPi× O;i× CHH[× ;× ilDDHii× ik]ht× M]h× /Olhh]DX× rOHhH× kOH× �,�
h;kP[N× ]M× q;ik× Z;W]hPkt× ]M× eh;DkPDHi× O;qH× PZeh]qHF×k]× �""

kOh]lNO× FHFPD;kHF× ;[F× CHie]XH× ilee]hk× k]× eh;DkPDHi×Ct× kOH
���Ôi× ehPZ;ht× D;hH´× gl;YPkt× ;[F× e;kPH[k× i;MHkt× ;[F×ZHFPDP[Hi
Z;[;NHZH[k× kH;Z¹× /OH× ilee]hk× [HHFi× k]× D][kP[lH× k]× H [ilhH
PZeh]qHZH[ki×;DOPHqHF×]qHh×kOH×tH;hi×;hH×ilik;P[;CYH×rPkO×;[
;ZCPkP][×k]×O;qH×[]×�,�×DO;YYH[NHF×eh;DkPDHi×P[×/Olhh]DX¹

/OHhH×Pi×;×D][DHhkHF×Hx]hk×k]×ilee]hk×ehPZ;ht×D;hH×k]×P[DhH;iH
kOH× [lZCHh× ]M× ;[[l;Y× �H;h[P[N× 
Pi;CPYPkt× �H;YkO× �OHDXi× ;[F
.HhP]li× �H[k;Y× �YY[Hii× �H;YkO× �OHDXi× k]]¹× /OPi× rPYY× ilee]hk× P[
kOH× hHFlDP[N× q;hP;kP][× P[× gl;YPkt× ]M× D;hH× ;i× rHYY× ;i
ik;[F;hFPiP[N× D;hH× M]h× ieHDP{D× D]O]hki¹× 6H× ;hH× []r×;DkPqHYt
H[N;NP[N× eh;DkPDHi× ][× eHhM]hZ;[DH× ]M× .��× ;[F× �
× OH;YkO
DOHDXi´× iO;hP[N× kOHPh× DlhhH[k× F;k;× ;[F× eh]qPFP[N× ilee]hk× k]
PZeh]qH¹× /OPi× P[DYlFHi× YP[XP[N× eh;DkPDHi× rPkO× kOH× ��
*× ;[F
/Olhh]DX× �PMHiktYHi× .]YlkP][i× M]h× ;FFPkP][;Y× ilee]hk× ][× �

OH;YkO× DOHDXi´× ;[F× H[ilhP[N× kO;k× �*0/× �H[k;Y× �H;YkO
*h;DkPkP][Hhi× ;hH×HZCHFFHF×P[×HqHht×*� ×P[× /Olhh]DX×kOh]lNO
]lh× [Hr× �H[k;Y× �H;YkO× �[kHNh;kHF× *hPZ;ht× ;[F× �]ZZl[ Pkt
�;hH×Z]FHY¹×�]hH×FHk;PYi×;hH×iHk×]lk×P[×�O;ekHh×†¹

����������������

4X DOLW \�	 �3DW LH Q W �6DIH W \

"qHh×kOH×Y;ik×kr]×tH;hi´×�"5�
Ê€ˆ×O;i×kHZe]h;hPYt×;YkHhHF×kOH
r;t× P[× rOPDO× rH× O;qH× CHH[× ;CYH× k]× H[N;NH× rPkO× eh;DkPDHi´
rPkO×;×Z]qH×k]×;×D]ZeYHkHYt×qPhkl;Y×Z]FHY¹×�]qP[N×M]hr;hF´×rH
rPYY× H[N;NH× rPkO× eh;DkPDHi× k]× hHP[ik;kH× kOH× ehHÊD]qPF× M;DHÊk]Ê
M;DH×eh];DkPqH×eh;DkPDH×qPiPki×rPkO×W]P[k×���×;[F×*lCYPD×�H;YkO
kH;Zi×i]×kO;k×;×O]YPikPD×]qHhqPHr×]M×kOH×eh;DkPDH×D;[×CH×k;XH[
k]×iO;hH×CHik×eh;DkPDH×;[F×eh]qPFH×ilee]hk×P[×hHglPhHF×;hH;i×]M
D][DHh[¹×6H×rPYY×;Yi]×iHHX×k]×ClPYF×][×ehHqP]li×N]]F×eh;DkPDH´
Y]]XP[N× []k× ][Yt× ;k× gl;YPkt× ;k× eh;DkPDH´× Clk× ;k× *� × YHqHY× ;[F
hHeY;DP[N× ;[[l;Y× eh]{YH× D;hFi× rPkO× hH;Y× kPZH× F;k;× kOh]lNO
ClPYFP[N×P[M]hZ;kPDi×D;e;DPkt×rPkOP[×H;DO×*� ¹× /OPi× ;eeh];DO
Pi×FPiDliiHF×P[×Z]hH×FHk;PY×P[×kOH×[Hsk×DO;ekHh¹

6H×;hH×;Yi]×HskH[FP[N×ilee]hk×][×gl;YPkt×PZeh]qHZH[k×k]×;FlYk
i]DP;Y× D;hH¹× �× �H;F×  lhiH× M]h× D;hH× O]ZHi× ;[F× O]ZH× D;hH
Ø r]hXi× P[× e;hk[HhiOPe× rPkO× /Olhh]DX× �]l[DPYÔi× i;MHNl;hFP[N
kH;Z× ;[F×D][kh;Dk×kH;Z×k]×Z][Pk]h× ;[F× ilee]hk×kOH×;FlYki×P[
hHiPFH[kP;Y× eY;DHZH[ki× P[× /Olhh]DX¹× �YY× D;hH× O]ZH× hHiPFH[ki
[]r×;Yi]×O;qH×;×[;ZHF×�*×;[F×DYP[PD;Y×P[ÊhH;DO×ilee]hk×Mh]Z
;[×HskH[FHF×*hPZ;ht× �;hH×kH;Z¹×/OH×;iePh;kP][×M]h×kOPi×Pi×kO;k
;YY× hHiPFH[kP;Y× eh]qPFHhi× P[× /Olhh]DX× ;DOPHqH× ;× h;kP[N× ]M× N]]F
;Y][NiPFH× H[ilhP[N× kO;k× kOH× eh]qPFHhi× ;hH× gl;YPkt× HZeY]tHhi
kO;k×;kkh;Dki×eH]eYH×k]×r]hX×P[×/Olhh]DX¹

/OHhH× Pi× ;[× ]ee]hkl[Pkt× k]× leiXPYY× eh;DkPDH× ;[F× �--.× ik;x× k]
hHFlDH×q;hP;kP][×]M×r]hXP[N×eh;DkPDHi¹×6H×rPYY×r]hX×k]×ilee]hk
*� i× k]× H[ilhH× kO;k× MlklhH× �--.× h]YH× hHDhlPkZH[k× Pi× ;YPN[HF
rPkO×*� ×[HHF×;[F×iXPYYi×N;e×;[;YtiPi¹×/OPi×OHYei×k]×;FFhHii×kOH
FPieh]e]hkP][;kH× q;hP;kP][× P[× iHhqPDH× eh]qPiP][× ;[F× NPqHi
HqHht][H× ;[× HglPkt× ]M× ]xHh× C;iHF× ][× e]elY;kP][× [HHFi¹× �YY
MlklhH× hHi]lhDHi× iO]lYF× CH× Z;P[k;P[HF× ;k× kO;k× FPikhPClkP][× ]M
[HHF×YHqHY¹

.O;hP[N× kOH× HsPikP[N× eh;DkPDH× DYP[PD;Y× r]hXM]hDH× Z]hH× Ch];FYt
CHkrHH[× eh;DkPDHi× ;Dh]ii× kOH× *� × P[DYlFP[N× kOH× [Hr×�--.
h]YHi× rPYY× P[DhH;iH× r]hXM]hDH× hHiPYPH[DH× ;k× P[FPqPFl;Y× ilhNHht
YHqHY×;[F×PZeh]qH×DYP[PD;Y×iXPYY×ZPs¹

6X SSRUW LQ J�,Q W H JUDW LRQ �W K URX JK �&RP P LVVLRQ LQ J

�i× rH× iHHX× k]× iehH;F× CHik× eh;DkPDH× CHkrHH[× FPxHhH[k× �*
eh;DkPDHi× kOh]lNO× ;× *� × C;iHF× Z]FHY´× ;[F× FHYPqHh× Ch];FHh
P[kHNh;kP][× ]M× ehPZ;ht× D;hH× rPkO× ]kOHh× iHhqPDHi× ;[F
eh]MHiiP][;Yi× kOh]lNO× ]lh× �[kHNh;kHF× �]D;YPkt×  Hkr]hX× ;[F
�[kHNh;kHF× �HFPD;Y× �H[khHi´× rH× rPYY× ilee]hk× ilhNHhPHi× k]
FHqHY]e× DYP[PD;Y× ]eHh;kP[N× Z]FHYi× kO;k× ehP]hPkPiH× D][kP[lPkt× ]M
D;hH×rOHhH×e]iiPCYH¹

6H×rPYY×ilee]hk×P[kHNh;kP][×;k×*� ×YHqHY×Ct×H[ilhP[N×kO;k×MlklhH
H[O;[DHF× [][ÊD]hH× iHhqPDHi× ;hH× D]ZZPiiP][HF× ][× *� 
M]]kehP[k¹× /OPi× rPYY× H[D]lh;NH× NhH;kHh× P[kHNh;kP][×]M× *� 
ZHZCHh× eh;DkPDHi× ;[F× rPYY× FhPqH× ik;[F;hFPi;kP][× ]M×D;hH× ;[F
hHFlDH×OH;YkO×P[Hgl;YPkt¹

/OPi× D]ZZPiiP][P[N× rPYY× CH× C;iHF× ][× e]elY;kP][× OH;YkO
Z;[;NHZH[k¿× e]elY;kP][× D]O]hk× Z]FHY¹× 6H× rPYY× iHHX× k]
D]ZZPiiP][× iHhqPDHi× ][× ;× *� × M]]kehP[k× rPkO× e;tZH[k i× ][
;DOPHqHZH[k×][×]lkD]ZHi×;i×]ee]iHF×k]×kh;[i;DkP][i¹ ×/OPi×rPYY
OHYe× FhPqH× le× ik;[F;hFi× rPkO× DO;YYH[NH× ;[F× ilee]hk×eh]qPFHF
Mh]Z×ZHZCHh×eh;DkPDHi×k]×Y]r× lek;XH×eh;DkPDHi¹×6H×rPYY×ik;hk
Ct×hHqPiP[N×]lh×.khHkDOHF×,"�×D]ZZPiiP][P[N×;hh;[NHZH[ki×k]
hH|HDk×kOHiH×[Hr×;hh;[NHZH[ki



& KDSW H U� ��� 7UDQV IRUPLQJ� 3ULPDU\� & DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[×;FFPkP][´×iDOHZHi×;hH×hHglPhHF×k]×;iiPik×rPkO×FPNPk;Y×e]qHhkt́
H[;CYP[N×hHiPFH[ki×k]×;DDHii×kOH×[Hr×Z]FHYi×]M×D;hH¹×6]hXP[N
rPkO× kOPhF× ;[F× q]Yl[k;ht× iHDk]h× e;hk[Hhi´× k]× eh]qPFH× FPNPk;Y
;DDHii×;[F×HFlD;kP][¹

)LJ X U H� � � � �

6]hXikhH;Zi× ;hH× P[× eY;DH× k]× ilee]hk× P[FPqPFl;Y× eh;DkPDH
PZeh]qHZH[k× hHglHiki´× M]h× Hs;ZeYH´× HskH[iP][i× k]× HsPikP[N
ehHZPiHi´× PZeh]qP[N× DlhhH[k× ehHZPiHi´× liP[N× kOH× Hik;kH× P[× ;
FPxHhH[k×r;t×Ct×DH[kh;YPiP[N×i]ZH×]M×kOH×C;DXÊ]yDH×Ml[DkP][i
rOPDO×MhHHi×le×]qHh;YY×*� ×ie;DH¹

5Phkl;Y×P[kHNh;kP][×Z]FHYi×;hH×CHP[N×PZeYHZH[kHF×;Dh]ii×�.�´
P[DYlFP[N× *� × �YP[PD;Y× 0[Pki× k]× H[;CYH× P[kHNh;kHF× r]hXP[N
;Dh]ii×*� ×h]YHi¹

�]D;Y×P[kHNh;kP][×Pi×CHP[N×FhPqH[×Ct×Y]D;YPktÊC;iHF×D]ZZl[Pkt
P[× eh;DkPDH× Z]FHYi× rOHhH× Y]D;YPktÊC;iHF× i]YlkP][i× ;hH× CHP[N
Z;eeHF×]lk×i]×;×O]YPikPD×FHYPqHht×]M×iHhqPDHi×D;[×CH×;DOPHqHF¹

�� �� &RQFOXVLRQ� DQG � W KH� 'HVLUHG

2XW FRP HV� :H� :LOO� $FKLHYH� )URP

2XU�3 ODQV

*hPZ;ht× D;hH× Pi× ;k× ;× DhPkPD;Y× e]P[k× rOHhH× i]ZH× ]M× kOH
kh;[iM]hZ;kP][× P[PkP;kPqHi× kO;k× rHhH× PZeYHZH[kHF× iP[DH× ••€„
O;F× ik;hkHF×k]× iO]r× i]ZH×N;P[i× ;[F×PZeh]qHZH[ki×P[×gl;YPkt
;[F×D;hH×eh]qPFHF×Ct×ehPZ;ht×D;hH¹× /OH×eh;DkPDHi½× �,�×h;kP[N
;Dh]ii×kOH×ehPZ;ht×D;hH×Y;[FiD;eH×P[×/Olhh]DX×Pi×;×kHikPZ][P;Y
]M×kOH×PZeh]qHZH[ki×Z;FH×ehH×e;[FHZPD¹×/OHiH×N;P[i×k]×i]ZH
HskH[k× O;qH× ClPYk× hHiPYPH[DH× kO;k× OHYeHF× eh;DkPDHi×k]× rH;kOHh
kOH×e;[FHZPD¹

-HiPFH[ki× [HHF×k]×CH×;k×kOH×OH;hk×]M×MlhkOHh×kh;[iM]hZ;kP][× ]M
ehPZ;ht× D;hH× ;[F× kOH× hHÊFHiPN[× ]M× iHhqPDHi¹× 6H× rPYY× H[ilhH
ehPZ;ht×D;hH×hHehHiH[k;kP][× ][×kOH×[Hr×hHiPFH[k×H[N;NHZH[k
;[F×e;hkPDPe;kP][×ZHDO;[PiZi× iHk×]lk×rPkOP[×�O;ekHh×‚×]M×kOPi
ikh;kHNt× P[DYlFP[N× �]ZZl[Pkt× -HMHhH[DH× ;[F× �[N;NHZH[k

];hFi×;[F×�]ZZl[PkPHi×]M×*h;DkPDH¹

3ULP DU\�&DUH �(VW DW H V

�k× Pi× kOHhHM]hH× PZe]hk;[k× k]× ClPYF× le× ][× i]ZH× ]M× kOHiH
]ee]hkl[PkPHi×;[F×P[PkP;kPqH×FPiDliiHF×P[×kOH×DO;ekHh¹

/OH× M]YY]rP[N× Nh;eO× iO]ri× kOH× ][YP[H× YHqHY× ]M× ;DkPqPkt
l[FHhk;XH[× Ct× /Olhh]DX× hHiPFH[ki× ;[F× kOPi× ;Yi]× iO]ri× kO;k
MlhkOHh×r]hX×rPkO×e;kPH[ki×Pi×hHglPhHF×P[×kOPi×;hH;×k]]¹

�Y][NiPFH×[;kP][;Y×;[F× �.�× rPFH×D]ZZl[PD;kP][i× ikh; kHNPHi´
MlhkOHh× r]hX× Pi× hHglPhHF× k]× D]ZZl[PD;kH× [Hr× Z]FHYi×]M× D;hH
Y]D;YYt×k]×hHiPFH[ki×Ct×q;hP]li×ZHkO]Fi×]M×e;kPH[k×HFlD;kP][¹

/OH×�.�×�ik;kHi×.kh;kHNt×Pi×Y]]XP[N×;k×ehPZ;ht×D;hH×Hik;kHi×eHh
*� ×;[F×;iiHiiP[N×O]r×ehPZ;ht×D;hH×Hik;kHi×[HHF×k]× CH×Z;FH
MlklhH×eh]]M×HieHDP;YYt×rPkO×kOH×P[DhH;iP[N×*� ×r]hXM]hDH¹×/OH
�.�× rPFH× ikh;kHNPD× Hik;kHi× D]ZZPkkHH× Pi× r]hXP[N× k]r;hFi
H[ilhP[N×kO;k×ehPZ;ht×D;hH×Hik;kHi×;hH×liHF×;[F×{k×M]h×elhe]iH¹
/OH×�[kHNh;kHF×�HFPD;Y×�H[khHi×;hH×DYH;hYt×e;hk×]M×]lh×i]YlkP][´
Clk× kOHhH× Pi× ;× [HHF× k]× ChP[N× ;YY× �*× eh;DkPDH× Hik;kH× le× k]× ;
ik;[F;hF×{k×M]h×kOH×MlklhH¹

3DW LH Q W �(GX F DW LRQ �DQ G�$F F H VV�W R�LQ IRUP DW LRQ

����������������

/OH×kr]ÊtH;hi× ]M×kOH×e;[FHZPD×ehHiH[ki×ehPZ;ht×D;hH×rPkO×;
iHhPHi× ]M× D]ZeYHs× DO;YYH[NHi× ]M× Pki× ]r[× P[× kHhZi× ]M× ClPYkÊle
C;DXY]N× Clk× ;Yi]× ehHiH[ki× li× rPkO× i]ZH× ]ee]hkl[PkPHi× rOHhH
kOHhH×r;i×NhH;kHh×D]YY;C]h;kP][×CHkrHH[×eh;DkPDHi´×;[F×rPFHh
OH;YkO×;[F×D;hH×eh]qPFHhi´×h]YY×]lk×]M×kOH×FPNPk;Y×Z]FHY×]M×D;hH
;[F×eh]qPiP][×]M×i]ZH×iHhqPDHi×;k×iD;YH×][×*� ×M]]kehP[k¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

6H×CHYPHqH×kO;k×PZeYHZH[kP[N×kOH×eY;[i×iHk×]lk×P[×kOPi×DO;ekHh×rPYY×FHYPqHh×kOH×M]YY]rP[N×FHiPhHF×]lkD]ZHi×;[F×lYkPZ;kHYt×PZeh]qH
e]elY;kP][×OH;YkO×;[F×hHFlDH×OH;YkO×P[Hgl;YPkPHi¹

' H VLUH G�2X W F RP H V

�b�$���O�H�Y�H�O�O�L�Q�J���X�S���R�I���W�K�H���3�U�L�P�D�U�\���&�D�U�H���R�é�H�U���D�F�U�R�V�V���7�K�X�U�U�R�F�N���Z�L�W�K���D�S�S�R�L�Q�W�P�H�Q�W���O�H�Y�H�O�V���D�J�D�L�Q�V�W���S�R�S�X�O�D�W�L�R�Q���Q�H�H�G���D�W���O�H�D�V�W
�L�Q���D�O�O���3�&�1�V���D�V���J�R�R�G���D�V���W�K�H���O�H�Y�H�O���R�I���H�T�X�L�W�\���F�X�U�U�H�Q�W�O�\���D�Y�D�L�O�D�E�O�H���Z�L�W�K�L�Q���W�K�H���6�W�D�Q�I�R�U�G���/�H���+�R�S�H���3�&�1���F�X�U�U�H�Q�W�O�\�����D�G�G�U�H�V�V�L�Q�J
�W�K�H���Ï�L�Q�Y�H�U�V�H���F�D�U�H���O�D�Z�Ð���D�Q�G���U�H�G�X�F�L�Q�J���K�H�D�O�W�K���L�Q�H�T�X�D�O�L�W�L�H�V��

�b�$�W���V�F�D�O�H���S�U�R�Y�L�V�L�R�Q���R�I�� �F�H�U�W�D�L�Q���H�O�H�P�H�Q�W�V���R�I�� �3�U�L�P�D�U�\���&�D�U�H���V�H�U�Y�L�F�H�V���D�W���3�&�1���U�D�W�K�H�U���W�K�D�Q���S�U�D�F�W�L�F�H���O�H�Y�H�O���� �Z�L�W�K���L�P�S�U�R�Y�H�G
�V�K�D�U�L�Q�J���D�Q�G���F�O�L�Q�L�F�D�O���V�N�L�O�O���P�L�[���D�Q�G���D�G�R�S�W�L�R�Q���R�I���E�H�V�W���F�O�L�Q�L�F�D�O���S�U�D�F�W�L�F�H���Z�L�W�K�L�Q���D�O�O���V�X�U�J�H�U�L�H�V

�b�'�H�Y�H�O�R�S�P�H�Q�W���R�I���E�O�H�Q�G�H�G���V�W�D�é���U�R�O�H�V���D�E�O�H���W�R���G�H�O�L�Y�H�U���D���E�U�R�D�G�H�U���U�D�Q�J�H���R�I���I�X�Q�F�W�L�R�Q�V�����D�Q�G���L�Q�W�H�J�U�D�W�L�R�Q���E�H�W�Z�H�H�Q���3�U�L�P�D�U�\
�&�D�U�H���V�W�D�é���D�Q�G���Z�L�G�H�U���K�H�D�O�W�K���D�Q�G���F�D�U�H���V�H�U�Y�L�F�H�V���D�W���3�&�1���O�R�F�D�O�L�W�\���O�H�Y�H�O��

�b�,�P�S�U�R�Y�H�P�H�Q�W���L�Q���S�D�W�L�H�Q�W���V�D�W�L�V�I�D�F�W�L�R�Q���D�F�U�R�V�V���W�K�H���E�R�U�R�X�J�K���W�R���D�W���O�H�D�V�W���W�K�H���O�H�Y�H�O���F�X�U�U�H�Q�W�O�\���H�[�S�H�U�L�H�Q�F�H�G���R�Q�O�\���L�Q���6�W�D�Q�I�R�U�G��
�O�H���+�R�S�H���3�&�1

�b�5�H�V�L�G�H�Q�W�V���D�F�W�L�Y�H�O�\���H�Q�J�D�J�H�G���L�Q���F�R���G�H�V�L�J�Q���R�I���R�Q���J�R�L�Q�J���3�U�L�P�D�U�\���&�D�U�H���W�U�D�Q�V�I�R�U�P�D�W�L�R�Q

�b�$���V�K�L�I�W���I�U�R�P���U�H�D�F�W�L�Y�H���W�R���S�U�H�Y�H�Q�W�D�W�L�Y�H���F�D�U�H

�b�,�P�S�U�R�Y�H�G���F�R�Q�W�L�Q�X�L�W�\���R�I���F�D�U�H��

�b�)�L�W���I�R�U���S�X�U�S�R�V�H���H�V�W�D�W�H�V���W�R���S�U�R�Y�L�G�H���L�Q�W�H�J�U�D�W�H�G���V�H�U�Y�L�F�H�V���� �H���J���� �,�Q�W�H�J�U�D�W�H�G���0�H�G�L�F�D�O���&�H�Q�W�U�H�V���� �V�X�S�S�R�U�W�L�Q�J���S�U�D�F�W�L�F�H�V���Z�L�W�K
�W�K�H�L�U���(�V�W�D�W�H���,�P�S�U�R�Y�H�P�H�Q�W���3�O�D�Q�V��

����������������
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�� ��2XU�$VN�7 R�W KH�6\VW HP

€¹×-HD]N[PiH×kOH×PZe]hk;[DH×]M×OPNOÊgl;YPkt×ehPZ;ht×D;hH×P[×ehHqH[kP[N×FHZ;[F×][×Z]hH×HseH[iPqH×HYHZH[ki×]M×kOH×itikHZ
P[DYlFP[N×O]iePk;Y×Mh][k×F]]h×;[F×kO;k×kOHhH×Pi×P[HglPkt×P[×*hPZ;ht×�;hH×P[×/Olhh]DX´×C]kO×CHkrHH[×kOH×C]h]lNO×;i×;×rO]YH
;[F×�[NY;[F´×;[F×rPkOP[×kOH×C]h]lNO¹×
PikhPClkH×;[F×ehP]hPkPiH×MlklhH×itikHZ×hHi]lhDHi×;[F×Nh]rkO×Ml[FP[N×k]×;YY]r×li×k]
;FFhHii×kOHiH×PiilHi¹

•¹×
Hq]YqH×e]rHh×;[F×FHDPiP][×Z;XP[N×k]×/Olhh]DX×YHqHY×k]×;YY]r×li×k]×kh;[iM]hZ×*hPZ;ht×�;hH×Y]D;YYt́ ×P[×D][Wl[DkP][×rPkO
]lh×Y]D;Y×DYP[PDP;[i×;[F×hHiPFH[ki

‚¹×.lee]hk×P[kHNh;kHF×D;hH×;[F×kOH×eh]qPiP][×]M×hH;Y×kPZH×YP[XHF×F;k;×k]×*� i×kOh]lNO×FHqHY]eZH[k×]M×;×iP[NYH×iO;hHF×D;hH
hHD]hF¹

����������������



& KDSW H U� ���� 0DN LQJ� LW � +DSSH Q�� , QW H JUDW H G� *RYH UQDQF H �� 'H OLYH U\� DQG� & RPPLV V LRQLQJ

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

&K DSW H U�5 H IH UH Q F H V

€¹×/lF]hÊ�;hk´× �¹× /OH× P[qHhiH× D;hH× Y;r¹× × €ˆ†€¾
•ˆ†Æ†…ˆ…Ç³×ƒ•„Êƒ€•¹×

/OH× �;[DHk¹
/��×� 5�-.�×��-�×��6×Ê×/OH×�;[DHk �9

•¹×.;lYkw× �6´× �CHF;PrP×6¹× �[kHheHhi][;Y×D][kP[lPkt×]M×D;hH×;[F
e;kPH[k×i;kPiM;DkP][³×;×DhPkPD;Y×hHqPHr¹×
•••ƒ¾•³ƒƒ„Ê„€¹×

�[[;Yi×]M×�;ZPYt×�HFPDP[H
�9

‚¹×.;lYkw× �6´× �]DO[Hh× �¹× �[kHheHhi][;Y× D][kP[lPkt× ]M× D;hH× ;[F
D;hH× ]lkD]ZHi³× ;× DhPkPD;Y× hHqPHr¹× ´
•••„¾‚³€„ˆÊ……¹×

�[[;Yi× ]M× �;ZPYt× �HFPDP[H
�9

����������������



��

��
�)�U�R�P���U�H�D�F�W�L�Y�H���W�R���S�U�R�D�F�W�L�Y�H���F�D�U�H

&KDSWHU���

,PSURYHG�+HDOWK�DQG�:HOOEHLQJ

7KURXJK�3RSXODWLRQ�+HDOWK

0DQDJHPHQW



&KDSWHU��� b,PSUR YHG�+HDOWK�DQG�:HOOEHLQJ�WKUR XJK

3R SXODWLR Q�+HDOWK�0DQDJHPHQW

„•î× ]M× kOH× H[kPhH× ieH[F× ][× �.�× ;[F× O]iePk;Y× �ð�¿P[e;kPH[ki× D;[× CH× ;kkhPClkHF× k]× ][Yt× €î× ]M× kOH× e]elY;kP][× Æ€´†‡•Ç× hHiPFH[ki
ÆiO]r[× ;i× kOH× hHF× iHNZH[kÇ¹× �× MlhkOHh× ‚„î× ]M× kOH× H[kPhH× ieH[F× Pi× ;kkhPClk;CYH× k]× ][Yt× …î× ]M× hHiPFH[ki×ÆiO]r[× ;i× kOH× ]h;[NH
iHNZH[kÇ¹×••î×]M×kOH×e]elY;kP][×D][ilZH×kOH×hHZ;P[P[N×€„î×]M×�.�×;[F×O]iePk;Y×�ð�¿P[e;kPH[k×ieH[F×ÆkOH×tHYY]r×iHNZH[kÇ×;[F
kO;k×hHZ;P[P[N×†€î×]M×hHiPFH[ki×D][ilZH×[]×�.�×;[F×O]iePk;Y×�ð�¿P[e;kPH[k×ieH[F¹

)LJ X U H� � � �

�PNlhH×…¹€×iO]ri×;×OPNO×YHqHY×iHNZH[k;kP][×]M×/Olhh]DX×hHiPFH[ki×;NHF×€‡ã´×D][iPFHhP[N×kOH×k]k;Y×ieH[F×][×�FlYk×.]DP;Y×�;hH×;[F
O]iePk;Y×�ð�×;kkH[F;[DH×;[F×P[e;kPH[k×iHhqPDHi×ÆC]kO×HYHDkPqH×;[F×HZHhNH[DtÇ¹

�� ��6HJP HQW LQJ�W KH�7 KXUURFN�3 RS XODW LRQ

/OPi× DO;ekHh× iHki× ]lk× D]YYHDkPqH× ;DkP][× kO;k× rH× rPYY× k;XH× P[× /Olhh]DX× k]× FHYPqHh× eh];DkPqH× D;hH× k]× ]lh× hHiPFH[ki× liP[N× P[iPNOki
kOh]lNO×*]elY;kP][×�H;YkO×�;[;NHZH[k¹×*]elY;kP][×�H ;YkO×�;[;NHZH[k×Æ*��Ç×Pi×;[×;eeh];DO×kO;k×liHi×F;k; ×;[F×P[kHYYPNH[DH×k]
l[FHhik;[F× kOH× FPxHhP[N× [HHFi× ]M× FPxHhH[k× D]O]hki× ]M× hHiPFH[ki× ;[F× kOH[× eh]qPFH× eh];DkPqH× k;PY]hHF× P[kHhqH[kP][i× k]× kOH× H;DO
D]O]hk×k]×hHie][F×k]×kO]iH×[HHFi×;[F×k]×XHHe×kOHZ×;i×rHYY×;[F×P[FHeH[FH[k×;i×e]iiPCYH×M]h×;i×Y][N×;i×e]iiPCYH¹

�� ��, QW URG XFW LRQ

����������������

/OH×Z]ik×hHi]lhDH×D][ilZP[N×€î× ;hH×Z]ik×YPXHYt×k]×CH×]qHh×kOH×;NH×]M×…„´×O;qH×;×OPNO×YHqHY×]M×Mh;PYkt×;[F× ;×FPieh]e]hkP][;kH
[lZCHh×]M×Y][N×kHhZ×D][FPkP][i¿ZlYkPZ]hCPFPkt¹×�YZ]ik×ˆ•î×]M×kOH×k]k;Y×�.�×ClFNHk×;[F×]qHh×;×gl;hkHh×]M×O]iePk;Y×P[e;kPH[k×ieH[F
Pi×ieH[k×][×kOPi×iHNZH[k×;[F×;i×ilDO×;hH×OPNOYt×YPXHYt×k]×P[DYlFH×hHiPFH[ki×rPkO×YH;h[P[N×FPi;CPYPkPHi×;[F¿]h×ZH[k;Y×OH;YkO×D;hH
[HHFi¹×/OHt×;hH×Z]ik×YPXHYt×k]×[HHF×P[kHNh;kHF×OH;YkO×;[F×D;hH×iHhqPDHi×k]×OHYe×kOHZ×Z;P[k;P[×rHYYCHP[N×;[F×P[FHeH[FH[DH×M]h
;i×Y][N×;i×e]iiPCYH¹×/OHiH×;hH×FPiDliiHF×P[×�O;ekHhi×†́ ×‡×;[F×ˆ¹
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HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH×iHD][F×Z]ik×hHi]lhDH×D][ilZP[N×…î×;hH×Z;P[Yt×]q Hh×„•
;[F×liH×;YZ]ik×;YY×]M×kOH×hHZ;P[P[N×�.�×ClFNHk¹×/OHt×O;qH
Y]rHh×YHqHYi×]M×Mh;PYkt×Clk×;hH×;Yi]×FP;N[]iHF×rPkO×;
FPieh]e]hkP][;kH×[lZCHh×]M×Y][NÊkHhZ×D][FPkP][i¹×"qHh×O;YM×]M
kOH×k]k;Y×O]iePk;Y×P[e;kPH[k×ClFNHk×Pi×ieH[k×][×kOPi×D]O]hk¹×/OHt
;hH×YPXHYt×k]×hHglPhH×OPNO×gl;YPkt×P[kHNh;kHF×OH;YkO×;[F×D;hH
iHhqPDHi×rPkOP[×kOH×D]ZZl[Pkt×k]×FP;N[]iH×;[F×Z;[;NH×kOHPh
Y][N×kHhZ×D][FPkP][i×;[F×XHHe×kOHZ×;i×P[FHeH[FH[k×;i
e]iiPCYH×M]h×;i×Y][N×;i×e]iiPCYH¹×�DkP][×k]×ehHqH[k×MlklhH×OPNO
D]ik×FHZ;[F×][×;FlYk×i]DP;Y×D;hH×[HHFi×k]×M]Dli×][×kOPi×D]O]hk¹

/OH×kOPhF×ÆtHYY]rÇ×D]O]hk×kO;k×D][ilZHi×kOH×hHZ;P[P[N×€„î×]M
kOH×ClFNHk×;hH×;FlYki×Z;P[Yt×;NHF×‚•×k]×„ˆ×rPkO×Y]r×YHqHYi×]M
hHD]hFHF×Mh;PYkt¹×/OHt×;hH×Z]ik×YPXHYt×k]×CH×FP;N[]iHF×rPkO×][H
]h×kr]×Y][N×kHhZ×D][FPkP][i¹×/OHt×D][ilZH×;YZ]ik×[] ×�.�
ieH[F×Clk×;YZ]ik×;×{MkO×]M×kOH×O]iePk;Y×P[e;kPH[k×ClFNHk×;[F
kr]×kOPhFi×]M×ieH[F×P[×�ð�¹×/OHt×;hH×YPXHYt×k]×[HHF×OPNO×gl;YPkt
Z;[;NHZH[k×]M×kOHPh×HsPikP[N×Y][N×kHhZ×D][FPkP][i×P[×kOH
D]ZZl[Pkt×k]×ehHqH[k×kOHZ×[HHFP[N×k]×;DDHii×�ð�×;[F×k]
ehHqH[k×kOHPh×D][FPkP][i×r]hiH[P[N×ilDO×kOHt×D][ilZH×Z]hH
OH;YkO×iHhqPDHi¹×/OPi×Pi×kOH×Z]ik×PZe]hk;[k×iHNZH[k×k]×M]Dli
D]]hFP[;kHF×iHD][F;ht×ehHqH[kP][×][´×P[×]hFHh×k]×ehHqH[k×MlklhH
O]iePk;Y×P[e;kPH[k×ieH[F¹

/OH×†€î×Z;W]hPkt×]M×kOH×e]elY;kP][×rO]×;hH×[]k×D][ilZP[N
O]iePk;Y×P[e;kPH[k´×�ð�×]h×�.�×ClFNHki×;hH×kOH×Z]ik×YPXHYt×k]×CH
OH;YkOt¹×/OHt×Z;t×ikPYY×O;qH×YPMHiktYH×hPiX×M;Dk]hi×kO;k×PM×[]k
;FFhHiiHF×rPYY×D;liH×kOHZ×k]×hHglPhH×O]iePk;Y×]h×�.�×iHhqPDHi
P[×kOH×MlklhH¹×/OHt×;hH×;Yi]×YPXHYt×k]×CH×;DDHiiP[N×ehPZ;ht×D;hH
iHhqPDHi×HePi]FPD;YYt×;[F×Z;t×;Yi]×O;qH×l[FP;N[]iHF×]h
FP;N[]iHF×Y][N×kHhZ×D][FPkP][i×CHP[N×Z;[;NHF×P[×ehPZ;ht
D;hH¹×*h]qPFP[N×HxHDkPqH×FP;N[]iPi×]M×l[FP;N[]iHF×Y][N×kHhZ
OH;YkO×D][FPkP][i´×N]]F×;DDHii×k]×ehPZ;ht×D;hH×;[F×iHhqPDHi
kO;k×;iiPik×P[×kOHPh×NH[Hh;Y×rHYYCHP[N×;[F×;FFhHii×l[OH;YkOt
YPMHiktYHi×;hH×YPXHYt×k]×CH×Z]ik×PZe]hk;[k×k]×kOPi×D]O]hk×P[×]hFHh
k]×ehHqH[k×kOHZ×Mh]Z×eh]NhHiiP[N×P[k]×;×OPNOHh×D]ik×iHNZH[k¹

�� �� $ � S URDFW LYH� DQG � S UHYHQW DW LYH

FDUH�DS S URDFK

×hHY;kHi×k]×eh]Nh;ZZHi×]h×;DkPqPkt×k]
P[kHhqH[H× k]× ehHqH[k× ;FqHhiH× OH;YkO× HqH[ki× ]h× FPiH;iH
]DDlhhP[N× Ct× Z]FPMtP[N× hPiX¹× �s;ZeYHi× r]lYF× P[DYlFH
iZ]XP[N×DHii;kP][´×rHPNOk×Z;[;NHZH[k×]h×khH;kZH[k×]M
;YD]O]Y×;FFPDkP][¹

*hPZ;ht×*hHqH[kP][

× FHiDhPCHi× eh]Nh;ZZHi× ]h
;DkPqPkt× kO;k× ;PZ× k]× FP;N[]iH× ;[F× khH;k× D][FPkP][i×;i
glPDXYt× ;[F× HxHDkPqHYt× ;i× e]iiPCYH× k]× ehHqH[k× kOHZ
eh]NhHiiP[N× ]h× FHkHhP]h;kP[N¹× �s;ZeYHi× P[DYlFH× kOH
HxHDkPqH× FP;N[]iPi× ;[F× Z;[;NHZH[k× ]M× CY]]F× ilN;h
YHqHYi× P[× kO]iH× rPkO× FP;CHkHi´× ]h× kOH× Z;[;NHZH[k× ]M
�khP;Y× �PChPYY;kP][× kOh]lNO× ;[kPÊD];NlY;kP][× kOHh;et× k]
ehHqH[k×;[×��×hHY;kHF×ikh]XH¹

.HD][F;ht× *hHqH[kP][

�PNlhH×…¹•×iO]ri×kOH×��
×
PiH;iH×�h]lei×;[F×
PiH;iH ×.lCÊ
�h]lei×kO;k×;hH×hHie][iPCYH×M]h×kOH×Z]ik×MhHglH[k×O]iePk;Y
;FZPiiP][i×P[×/Olhh]DX´×;[F×M]h×kOH×Z]ik×D]ikYt¹×�k
FHZ][ikh;kHi×kOH×iPN[P{D;[k×]ee]hkl[Pkt×M]h×C]kO×ehPZ;ht×;[F
iHD][F;ht×ehHqH[kP][×;DkPqPkt×][×hHFlDP[N×C]kO×O]iePk;Y
;FZPiiP][×FHZ;[F×;[F×D]ik¹

)LJ X U H� � � �

�[×P[;FHgl;kH×]h×k]]×hH;DkPqH×;eeh];DO×k]×kOH×OH;YkO×;[F×D;hH
]M×iHNZH[ki×kr]´×kOhHH×;[F×M]lh×Æ]h;[NH´×tHYY]r×;[F×NhHH[Ç×Pi
YPXHYt×k]×hHilYk×P[×D][FPkP][i×r]hiH[P[N´×hPiXi×P[DhH;iP[N´
]lkD]ZHi×FHkHhP]h;kP[N×;[F×hHiPFH[ki×Z]qP[N×ler;hFi ×P[k]×;
OPNOHh×D]ik×iHNZH[k¹×�][qHhiHYt́ ×P[kHhqH[P[N×H;hYt×kOh]lNO
itikHZ;kPD×ehPZ;ht×;[F×iHD][F;ht×ehHqH[kP][×;DkPqPkt×Pi×kOH
Z]ik×HxHDkPqH×r;t×]M×XHHeP[N×hHiPFH[ki×rHYY×;[F×ehHqH[kP[N
kOHZ×eh]NhHiiP[N×k]×OPNOHh×D]ik×iHNZH[ki¹

/OH×e]elY;kP][×]M×/Olhh]DX×hHiPFH[ki×D;[×CH×MlhkOHh×iHNZH[kHF
Ct×kOHPh×Y][NÊkHhZ×D][FPkP][i×;[F×O]r×HxHDkPqH×Y]D;Y×OH;YkO
;[F×D;hH×iHhqPDHi×;hH×;k×hHie][FP[N×k]×kOHZ¹×�]rHqHh́ ×i]ZH
hHiPFH[ki×Z;t×M;YY×P[k]×FPxHhH[k×iHNZH[ki×M]h×FPxHhH[k
D][FPkP][i¹×/OPi×Pi×iO]r[×P[×{NlhH×…¹‚×]qHhYH;M¹

����������������
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�i×;×hHilYk´×kOHPh×Y][NÊkHhZ×D][FPkP][i×rPYY×[]k×CH×CHP[N×Z;[;NHF
P[× ;× itikHZ;kPD× r;t× ;[F× kOHt× Z;t× []k× CH× hHDHPqP[N× ;YY× ]M× kOH
;eeh]ehP;kH×Z][Pk]hP[N×;[F×DYP[PD;Y×Z;[;NHZH[k×k]×XHHe×kOHZ×;i
rHYY×;i×e]iiPCYH¹

/OH× kr]× Z]ik× P[[Hh× iHNZH[ki× hHehHiH[k× kOH× k]k;Y× e]elY;kP][× ]M
hHiPFH[ki× ;YhH;Ft× FP;N[]iHF× ;[F× ][× ,"�× hHNPikHhi¹Ø ×/OH× CHPNH
iHNZH[k× hHehHiH[ki× kO]iH× rO]× rOPYik× FP;N[]iHF´× F]× []k× O;qH
kOHPh×DYP[PD;Y×CP]Z;hXHhi×;FHgl;kHYt×D][kh]YYHF¹Ø×/OPi×Z;t×CH×;i×;
hHilYk× ]M× e]]h× e;kPH[k× H[N;NHZH[k¾× ]kOHh× P[FPqPFl;Y× hPiX× M;Dk]hi
ilDO×;i×FHehPq;kP][´×YPMHiktYH´×;NH×]h×NH[HkPDi¾×P[;FHgl;kH×DYP[PD;Y
Z;[;NHZH[k´×]h¾×NH[Hh;Y×D]ZeYHsPkt¹Ø×�i×;×hHilYk´×kOHt×;hH×;k×OPNO
hPiX× kOHPh× D][FPkP][× FHkHhP]h;kP[N´× Z]hH× iHhP]li× ;FqHhiH× OH;YkO
HqH[ki× ]DDlhhP[N× ;[F× O]iePk;Y× ;FZPiiP][¹× /OHPh× ehPZ;ht× [HHF× k]
PZeh]qHF× Z;[;NHZH[k× ]M× kOHPh× HsPikP[N× Y][NÊkHhZ× D][FPkP][i× k]
ChP[N×DYP[PD;Y×CP]Z;hXHhi×C;DX×P[×h;[NH×;[F×kOHPh×hPiX×hHFlDHF¹ØØ×�[
D]ZeYHs× D;iHi´× kOPi× Z;t× hHglPhH× ieHDP;YPik× DYP[PD;Y× P[elk¹
�][qHhiHYt́ × kOH× tHYY]r× iHNZH[k× hHehHiH[ki× kOH× D]O]hk× ]M
hHiPFH[ki×rO]×;hH×rHYYÊZ;[;NHF´×P[×hHDHPek×]M×;YY×hHD]ZZH[FHF
DYP[PD;Y× P[kHhqH[kP][i× ;[F× rPkO× kOHPh× DYP[PD;Y× CP]Z;hXHhi× P[× h;[NH
rPkO× ;× Y]r× hPiX× ]M× iHhP]li× ;FqHhiH× OH;YkO× HqH[ki× ]h× O]iePk;Y
;FZPiiP][¹Ø× /OHt×hHglPhH× ][ÊN]P[N×Z][Pk]hP[N× ;[F×Z;[;NHZH[k
k]×Z;P[k;P[×kOHPh×Y]rHh×hPiX×eh]{YH¹

.HDkP][i×…¹ƒ×k]×…¹‡× ]M×kOPi×DO;ekHh×FH;Y×rPkO×]lh×eY;[i×k]×FHYPqHh
kOH×{qH×FPxHhH[k×D;kHN]hPHi×]M×P[kHhqH[kP][×kO;k×rPYY×Z]ik×CH[H{k
H;DO×D]O]hk¹

�;[t× hHiPFH[ki× Z;t× CH× ;k× hPiX× ]M× FHqHY]eP[N× Y][NÊkHhZ
D][FPkP][i× ;i× ;×hHilYk×]M×kOHPh×YPMHiktYH×]h×rPFHh×FHkHhZP[;[ki× ]M
OH;YkO× Clk× ;hH× tHk× k]× F]× i]¹× /OHiH× ;hH× iO]r[× P[× kOH× NhHH[
iHNZH[k¹×*hPZ;ht×ehHqH[kP][×M]h×Hs;ZeYH´×HZe]rHhP[N×hHiPFH[ki
k]× YPqH× OH;YkOPHh× YPqHi´× ;FFhHiiP[N× rPFHh× FHkHhZP[;[ki× ]M× OH;YkO
;[F× q;DDP[;kP][× Pi× kOH× Z]ik× HxHDkPqH× r;t× ]M× ehHqH[kP[N× Y][N
kHhZ×D][FPkP][i×Mh]Z×FHqHY]eP[N×P[×kOH×MlklhH¹×*hPZ;ht×ehHqH[kP][
Pi×kOH× iP[NYH× iHk× ]M×P[kHhqH[kP][i×kO;k×rPYY×CH[H{k×kOH×]lkHhZ]ik
NhHH[× iHNZH[k´× Clk× rPYY× ;Yi]× e]kH[kP;YYt× CH[H{k× ;YY× ]kOHh
iHNZH[ki×rOHhH×kOHhH×;hH×HsPikP[N×P[FPqPFl;Y×YPMHiktYH×hPiX×M;Dk]hi
kO;k×D]lYF×;Yi]×CH×ZPkPN;kHF¹

/OH× hHF× iHNZH[k× hHehHiH[ki× kOH× D]O]hk× ]M× hHiPFH[ki×rO]× O;qH
;YhH;Ft×FHqHY]eHF×Y][NÊkHhZ×D][FPkP][i×Clk×kOHiH×;hH×tHk×k]×CH
FP;N[]iHF¹× �i× ;× hHilYk´× kOHiH× Y][NÊkHhZ× D][FPkP][i×rPYY× []k× CH
CHP[N×HxHDkPqHYt×Z;[;NHF×;[F×]qHh×kPZH´×kOH×OH;YkO×]M×hHiPFH[ki
P[×kOPi×D]O]hk×Pi×YPXHYt×k]×FHkHhP]h;kH´×eY;DP[N×kOHZ×;k×OPNO×hPiX×]M
Z]hH×iHhP]li×OH;YkO×HqH[ki×;[F×;FZPiiP][×k]×O]iePk;Y¹×/OH× Z]ik
ehHiiP[N× [HHF× ]M× kOPi× D]O]hk× Pi× glPDX× FP;N[]iPi× ;[F× HxHDkPqH
Z;[;NHZH[k¹

/OH× ]h;[NH× iHNZH[k× hHehHiH[ki× kOH× D]O]hk× ]M× hHiPFH[ki× rO]
O;qH× hHDHPqHF× ;× FP;N[]iPi× ;[F× Z;t× HqH[× CH× hHDHPqP[N× i]ZH
M]hZ×]M×khH;kZH[k×M]h×;×Y][NÊkHhZ×D][FPkP][´×Clk×rO]×O;qH×[]k
CHH[×;FFHF×k]×kOH×;eeh]ehP;kH×,"�×FPiH;iH×hHNPikHh¹
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.k]e×iZ]XP[N×iHhqPDHi×P[×�*×eh;DkPDHi×;[F×eO;hZ;DPHi
�×ik]e×iZ]XP[N×iHhqPDH×kOh]lNO×5;eH×.O]ei
/OH×�YYH[×�;hh×�;it×6;t×ik]e×iZ]XP[N×iHhqPDH
�[×ÓP[×O]liHÔ×ieHDP;YPik×ik]e×iZ]XP[N×iHhqPDH×eh]qPFHF×Ct
/Olhh]DX×�H;YkOt×�PMHiktYH×.]YlkP][i¹
/;hNHkHF× H[M]hDHZH[k× ;DkP][× k]× hHFlDH× kOH× ileeYt× ]M
PYYHN;Y×;[F×D]l[kHhMHPk×DPN;hHkkHi¹

�[×••••¿•€´×kOH×/Olhh]DX×*lCYPD×�H;YkO×/H;Z×D]ZeYHkHF×;
FHk;PYHF×�]P[k×.kh;kHNPD× HHFi×�iiHiiZH[k×*h]FlDk×][×/]C;DD]
�][kh]Y×rPkO×€ƒ×ieHDP{D×hHD]ZZH[F;kP][i×kO;k×D;[×CH×M]l[F×][
kOH×D]l[DPY½i×rHCiPkH¹

-HFlDP[N×iZ]XP[N×ehHq;YH[DH×rPkOP[×]lh×e]elY;kP][×Pi×;
D]ZeYHs×;[F×ZlYkPM;Dk]hP;Y×eh]CYHZ×kO;k×hHglPhHi×;×rO]YH
itikHZ×;eeh];DO´×;[F×Pi×r]hkOt×]M×;×iHe;h;kH×ikh;kHNt×P[×;[F
]M×PkiHYM¹×/OH×�. �×eh]qPFHi×;×FHk;PYHF×;[;YtiHi×]M×kOH×DlhhH[k
PiilHi×;[F×kOPi×[]r×[HHFi×k]×CH×D][qHhkHF×P[k]×;×rO]YH×itikHZ
hHie][iH¹

/OH×�. �×FHZ][ikh;kHF×kO;k×iZ]XHhi×;hH×[]k×l[PM]hZY t
FPikhPClkHF×kOh]lNO]lk×]lh×e]elY;kP][´×;[F×kOHhH×;hH
FPieh]e]hkP][;kH×h;kHi×]M×iZ]XP[N×P[×FHehPqHF×r;hFi×;[F
;Z][Nik×kO]iH×rPkO×iHhP]li×ZH[k;Y×PYY×OH;YkO¹

6H×D;YDlY;kH×kOH×k]k;Y×D]ik×]M×iZ]XP[N×P[×/Olhh]DX×k]×CH×àƒ•¹ƒ�
rPkO×;[×;[[l;Y×Y]D;Y×{[;[DP;Y×FH{DPk×]M×à€†¹…�×Æ�PNlhH×…¹„Ç¹

�k×ehHiH[k´×e;hk×]M×kOH×*lCYPD×�H;YkO×�h;[k×Pi×liHF×k]
D]ZZPiiP][×;×h;[NH×]M×eh]Nh;ZZHi×;[F×iHhqPDHi×k]×;i iPik
/Olhh]DX×iZ]XHhi×k]×glPk×;[F×hHFlDH×iZ]XP[N×ehHq;YH[DH¹
/OHiH×P[DYlFH³

�k×ehHiH[k×iZ]XP[N×DHii;kP][×iHhqPDHi×iPk×iHe;h;kHYt×k]×]kOHh
OH;YkO×;[F×D;hH×iHhqPDHi×;[F×hHZ;P[×Y;hNHYt×kOH×hHie][iPCPYPkt
]M×kOH×*lCYPD×�H;YkO×/H;Z¹×/OHhH×Pi×;[×]ee]hkl[Pkt×k]×FHYPqHh×;
Z]hH×P[kHNh;kHF×Z]FHY´×;YPN[P[N×;[F×HZCHFFP[N×kOH×HsPikP[N
/Olhh]DX×�H;YkOt×�PMHiktYHi×.HhqPDH×rPkOP[×kOH×P[kHNh;kHF×D;hH
Z]FHYi×rH×rPYY×DhH;kH×;h]l[F×kOH×*� i¹×Æ.HH×�O;ekHh×†Ç¹×/OHhH
Pi×;×[HHF×k]×Z;XH×Pk×;×ehP]hPkt×M]h×;YY×OH;YkO×;[F×D;hH×e;hk[Hhi×P[
/Olhh]DX×;[F×k]×HZCHF×;×ik]e×iZ]XP[N×]xHh×rPkOP[×D]ZZl[Pkt
;[F×iHD][F;ht×D;hH×e;kOr;ti´×e;hkPDlY;hYt×hHiePh;k]ht́ ×D;hFP]Ê
q;iDlY;h×;[F×ZH[k;Y×OH;YkO¹

����������������

�DkP][×k]×-HFlDH×.Z]XP[N×*hHq;YH[DH

�YkO]lNO×FHDYP[P[N´×/Olhh]DX×O;i×;×iPN[P{D;[kYt×OPNO
ehHq;YH[DH×]M×iZ]XP[N×P[×;FlYki×D]Ze;hHF×k]×C]kO×kOH×�;ik×]M
�[NY;[F×;[F×�[NY;[F×Æ�PNlhH×…¹ƒÇ¹×.Z]XP[N×ehHq;YH[DH×Pi×OPNOYt
D]hhHY;kHF×rPkO×FHehPq;kP][×;[F×FPxHhH[DHi×P[×iZ]XP[N
ehHq;YH[DH×CHkrHH[×FHehPqHF×;[F×;zlH[k×D]ZZl[PkPHi×;hH×kOH
iP[NYH×CPNNHik×M;Dk]h×HseY;P[P[N×FPxHhH[DHi×P[×OH;YkO×P[HglPkt¹

/]C;DD]×�][kh]Y

�� ��3 ULP DU\�3 UHYHQW LRQ
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

6H×rPYY×k;XH×kOH×M]YY]rP[N×ikh;kHNPD×;DkP][×;i×/��*×k]×hHFlDH
iZ]XP[N×ehHq;YH[DH×P[×/Olhh]DX³

"CHiPkt

�i×iO]r[×P[×.HDkP][×€¹•´×/Olhh]DX×O;i×;×iPN[P{D;[kYt×NhH;kHh
eh]e]hkP][×]M×Pk×;FlYk×e]elY;kP][×rO]×;hH×]qHhrHPNOk×]h×]CHiH
D]Ze;hHF×k]×�[NY;[F×;[F×kOH×�;ik×]M×�[NY;[F´×;[F×;Yi]×OPNOHh
YHqHYi×]M×;FlYk×eOtiPD;Y×P[;DkPqPkt¹

�k×Pi×rHYYÊHqPFH[DHF×kO;k×]CHiPkt×Pi×C]kO×;×hPiX×M;Dk]h×M]h
FHqHY]eZH[k×]M×DHhk;P[×Y][N×kHhZ×D][FPkP][i´×;[F×;
D][khPClkP[N×M;Dk]h×PkiHYM×k]×FPiH;iH×D]ZeYPD;kP][i×;[F×OPNOHh
iHhqPDH×liH¿D]ik¹×�]h×Hs;ZeYH´×;[×]CHiH×r]Z;[×Pi×€‚×kPZHi
Z]hH×YPXHYt×k]×FHqHY]e×kteH×•×FP;CHkHi×kO;[×;×OH;YkOt×rHPNOk
r]Z;[¹×Ø�]ÊZ]hCPF×]CHiPkt×;Yi]×iPN[P{D;[kYt×P[DhH;iHi
khH;kZH[k×D]iki×]M×]kOHh×Y][N×kHhZ×D][FPkP][i×rPkO×]CHiH
e;kPH[ki×HikPZ;kHF×k]×O;qH×;eeh]sPZ;kHYt×‚•î×OPNOHh×ZHFPD;Y
D]iki×kO;[×[][Ê]CHiH×e;kPH[ki¹×.PZPY;hYt́ ×hHiH;hDO×Ct×*lCYPD
�H;YkO×�[NY;[F×••€„×;Yi]×M]l[F×kO;k×iHqHhHYt×]CHiH×eH]eYH×;hH
]qHh×‚×kPZHi×Z]hH×YPXHYt×k]×hHglPhH×i]DP;Y×D;hH×kO;[×kO]iH×]M×;
[]hZ;Y×rHPNOk´×rPkO×Hs;ZeYHi×]M×hHglPhHZH[ki×P[DYlFP[N
O]liP[N×;F;ek;kP][i´×D;hHhi×]h×eh]qPiP][×]M×;eeh]ehP;kH
kh;[ie]hk×;[F×M;DPYPkPHi¹×/OH×i;ZH×hHiH;hDO×;Yi]×DPkHF×kO;k
]CHiPkt×hHFlDHi×YPMH×HseHDk;[Dt×Ct×;[×;qHh;NH×]M×‚×tH;hi´×;[F
iHqHhH×]CHiPkt×D]lYF×hHFlDH×YPMH×HseHDk;[Dt×Ct×;[×;qHh;NH×]M
‡Ê€•×tH;hi¹

�PXH×k]C;DD]×D][kh]Y´×]CHiPkt×Pi×;×OPNOYt×D]ZeYHs×;[F
ZlYkPM;Dk]hP;Y×eh]CYHZ×hHglPhP[N×;×rO]YH×itikHZi×;eeh];DO¹
/OH×•••†×�]hHiPNOk×Z;e×Æ�PNlhH×…¹…Ç×PFH[kP{HF×€ƒ‡×q;hP;CYHi×kO;k
P[kHh;Dk×;i×;×itikHZ×;k×D]ZZl[Pkt×YHqHY×k]×FHkHhZP[H×YHqHYi×]M
]CHiPkt×P[×;×NPqH[×e]elY;kP][¹×�i×ilDO´×]lh×hHie][iH×k]×]CHiPkt
[HHFi×k]×CH×;×�lZ;[×�H;h[P[N×.tikHZi×][H¾×rH×D;[[]k
D]ZZPiiP][×]lh×r;t×]lk×]M×]CHiPkt×kOh]lNO×P[FPqPFl;Y×YPMHiktYH
Z]FP{D;kP][×eh]Nh;ZZHi¹

)LJ X U H� � � � � Ê� 7 K H� )RU HVLJ K W� 0DS� �� � � � �� Ê� IDFWRU V� WK DW� LQ ëX HQ FH� REHVLW\
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�"��× �³× �[;CYP[N× iHkkP[Ni´× iDO]]Yi× ;[F× iHhqPDHi× k]
D][khPClkH×k]×DOPYFhH[×;[F×t]l[N×eH]eYH×;DOPHqP[N×;
OH;YkOt×rHPNOk

× P[DYlFP[N
D]]hFP[;kHF×;DkP][×]M×;×rPFH×h;[NH×]M×e;hk[Hhi×k]×FHYPqHh
PZeh]qHZH[ki×]×[lkhPkP][;Y×OH;YkO×;[F×eOtiPD;Y×;DkPqPkt

�"��× 
³× �[DhH;iP[N× kOH× ]ee]hkl[Pkt× M]h× e]iPkPqH
D]ZZl[Pkt× P[|lH[DHi× ][× ]CHiPkt

× rPkO× ;DkP][× k]× DhH;kH× ;× OH;YkOPHh× M]]F
H[qPh][ZH[k×P[×/Olhh]DX×;[F×PZeh]qHF×]ee]hkl[PkPHi×M]h
;DDHii×k]×OH;YkOt×N]]F

�"��× �³× �Zeh]qP[N× kOH× M]]F× H[qPh][ZH[k× ;[F× M]]F
DO]PDHi

×P[DYlFP[N×;DkP][×;h]l[F
PZeh]qP[N× kOH× C]h]lNOÔi× ClPYk× H[qPh][ZH[k× k]× P[DhH;iH
eOtiPD;Y× ;DkPqPkt× ;[F× rHYYCHP[N´× kOH× ehP]hPkPi;kP][× ]M
;DkPqH× kh;qHY× P[× kh;[ie]hk× ;[F× eY;[[P[N× e]YPDPHi´× ;[F
D]ZZPiiP][P[N× eh]Nh;ZZHi× k]× ilee]hk× eOtiPD;Y
;DkPqPkt¹

�"��×
³×�Zeh]qP[N×kOH×eOtiPD;Y×;DkPqPkt×H[qPh][ZH[k
;[F×NHkkP[N×kOH×P[;DkPqH×;DkPqH

× P[DYlFP[N× PZeh]qHF× ]CHiPkt
D;iH×{[FP[N×;[F×ilee]hk×rPkOP[×ehPZ;ht×D;hH´×PZeh]qP[N
HFlD;kP][× P[× kOH× ehHqH[kP][× ]M× ]CHiPkt× ;[F× H[ilhP[N
HglPk;CYH× ;[F× OPNO× gl;YPkt× rHPNOk× Z;[;NHZH[k
iHhqPDHi¹

�"��× �³× �Zeh]qP[N× kOH× PFH[kP{D;kP][× ;[F
Z;[;NHZH[k× ]M× ]CHiPkt

/Olhh]DX×FHqHY]eHF×;×FHk;PYHF×�]P[k×.kh;kHNPD× HHFi
�iiHiiZH[k×eh]FlDk×][×"CHiPkt×P[×••€‡×M]YY]rHF×Ct×; ×6O]YH
.tikHZi×"CHiPkt×.kh;kHNt×C;iHF×][×kOH×�. �¹×/OH×�. �×;[F
6O]YH×.tikHZi×"CHiPkt×.kh;kHNt×D;[×CH×M]l[F×][×kOH

ØrHCiPkH¹Ørrr¹kOlhh]DX¹N]q¹lX

6H×rPYY×k;XH×kOH×M]YY]rP[N×;DkP][i×;i×kOH×/Olhh]DX×�[kHNh;kHF
�;hH×*;hk[HhiOPe×k]×;FFhHii×]CHiPkt×rPkOP[×]lh×e]elY;kP][³×

"lh×6O]YH×.tikHZi×"CHiPkt×.kh;kHNt×DH[khHi×;DkP][×;h]l[F
kOH×iPs×N];Yi³

�×hHqPHr×;[F×hHMhHiO×]M×kOH×DlhhH[k×;DkP][×eY;[i×l[FHh×H;DO
N];Y×Pi×P[×eh]NhHii×M]YY]rP[N×kOH×�"5�
Ê€ˆ×e;[FHZPD¹×/OPi×rPYY
P[DYlFH×hHMhHiOP[N×kOH×eY;[×P[×kOH×D][kHsk×]M×rPFHh×ikh;kHNPD
r]hX×k]×H[ilhH×kO;k×H[qPh][ZH[ki×P[×/Olhh]DX×;hH×FHiPN[HF×k]
H[O;[DH×;[F×Z;P[k;P[×C]kO×eOtiPD;Y×;[F×ZH[k;Y×OH;YkO×;[F
rHYYÊCHP[N×k]×k;DXYH×kOH×]CHi]NH[PD×H[qPh][ZH[k×P[DYlFP[N³

/Olhh]DXÔi× �DkPqH× /h;qHY×  HHFi× �iiHiiZH[k× ;[F× [Hr
/h;[ie]hk×5PiP][P[N×.kh;kHNt×r]hX¹Ø

�H;YkO× �Ze;Dk× �iiHiiZH[k× É× kOh]lNO× kOH× �H;YkO× ;[F
*Y;[[P[N× �FqPi]ht× �h]le× Æ�*��Ç× k]× MHHF× P[× OH;YkO
PZe;Dki× ]M× eY;[[P[N× ;eeYPD;kP][i× ]h× hHie][F× k]× OH;YkO
PZe;Dk× ;iiHiiZH[ki× rOPDO× ;hH× ilCZPkkHF× ;i× e;hk× ]M
eY;[[P[N×;eeYPD;kP][i¹

6H×;hH×;Yi]×liP[N×*]elY;kP][×�H;YkO×�;[;NHZH[k×kHDO [PglHi
k]×PFH[kPMt×;[F×hHie][F×k]×kOH×[HHFi×]M×ieHDP{D×e]elY;kP][
D]O]hki×;k×OPNO×hPiX×]M×D]ZeYPD;kP][i×Mh]Z×]CHiPkt¹×/OH
*]elY;kP][×�H;YkO×�;[;NHZH[k×/H;Z×Pi×r]hXP[N×rPkO
DYP[PDP;[i×P[×kOH×.k;[M]hF×;[F×�]hhP[NO;Z×;[F×�."*×*� i×k]
ePY]k×;[×P[[]q;kPqH×[Hr×eHhi][;YPiHF×;eeh];DO×k]×"CHiPkt×iHk
]lk×P[×
]s×…¹•×kO;k×;FFhHiiHi×P[Hgl;YPkPHi×;[F×i]DP;Y×FHehPq;kP][
M;Dk]hi×;ii]DP;kHF×rPkO×]CHiPkt×;i×rHYY×;i×kh;FPkP][;Y×eOtiPD;Y
;DkPqPkt×;[F×[lkhPkP][;Y×;eeh];DOHi×Æ
]s×…¹•Ç

/Olhh]DX×�DkPqH×*Y;DH×.kh;kHNt

�[N;NHZH[k× P[× /Olhh]DX½i× �]D;Y× *Y;[× ;[FØ × 
HiPN[
.kh;kHNt× qP;× kOH× 
HiPN[× �O;hhHkkHi× eh]DHii× ;[F
eh]FlDkP][×]M×;×FHFPD;kHF×�]D;Y×*Y;[×�. �¹

%R[�� �� �& RP E DWWL QJ �2 E HVL W\ �WKURXJ K�3 +0

�7�K�H�� �&�R�P�E�D�W�L�Q�J�� �2�E�H�V�L�W�\�� �L�Q�� �$�6�2�3�� �D�Q�G�� �6�W�D�Q�I�R�U�G���O�H���+�R�S�H���S�U�R�M�H�F�W

�K�D�V���E�H�H�Q���V�X�S�S�R�U�W�H�G���E�\���W�K�H���3�+�0���7�H�D�P���W�R���G�H�Y�H�O�R�S���D���S�H�U�V�R�Q�D�O�L�V�H�G

�F�D�U�H�� �V�H�U�Y�L�F�H�� �W�K�D�W�� �W�D�U�J�H�W�V�� �E�R�W�K�� �R�E�H�V�L�W�\�� �D�Q�G�� �D�V�V�R�F�L�D�W�H�G�� �K�H�D�O�W�K

�L�Q�H�T�X�D�O�L�W�L�H�V���G�X�H���W�R���V�R�F�L�D�O���G�H�S�U�L�Y�D�W�L�R�Q��

�3�R�S�X�O�D�W�L�R�Q�� �+�H�D�O�W�K�� �0�D�Q�D�J�H�P�H�Q�W�� �D�Q�D�O�\�V�H�V�� �U�H�Y�H�D�O�V�� �W�K�D�W�� �7�K�X�U�U�R�F�N
�L�V�� �L�Q�� �W�K�H�� �Z�R�U�V�W�� �T�X�D�U�W�L�O�H�� �I�R�U�� �R�E�H�V�L�W�\�� �U�D�W�H�V�� �D�F�U�R�V�V�� �D�O�O�� �D�J�H�V��
�L�Q�D�F�W�L�Y�L�W�\�� �D�Q�G�� �G�L�H�W���b �� �)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�U�H�� �L�V�� �D�� �K�L�J�K�� �F�R�U�U�H�O�D�W�L�R�Q
�E�H�W�Z�H�H�Q�� �R�E�H�V�L�W�\�� �D�Q�G�� �G�H�S�U�L�Y�D�W�L�R�Q�� �U�H�T�X�L�U�L�Q�J�� �I�R�U�� �W�K�H�� �D�S�S�U�R�D�F�K�� �W�R
�V�X�S�S�R�U�W�L�Q�J���S�D�W�L�H�Q�W�V���W�R���E�H���K�R�O�L�V�W�L�F��

�$�� �S�U�R�M�H�F�W���J�U�R�X�S�� �Z�D�V�� �H�V�W�D�E�O�L�V�K�H�G�� �Z�L�W�K�� �V�W�U�R�Q�J�� �F�O�L�Q�L�F�D�O�� �O�H�D�G�H�U�V�K�L�S���b
�7�K�H�� �3�+�0�� �7�H�D�P�� �V�X�S�S�R�U�W�H�G�� �E�\�� �L�G�H�Q�W�L�I�\�L�Q�J�� �W�K�H�� �K�L�J�K�H�V�W�� �U�L�V�N�� �F�R�K�R�U�W
�R�I�����������S�H�R�S�O�H���E�D�V�H�G���R�Q���D���U�L�V�N���P�R�G�H�O���L�Q�I�R�U�P�H�G���E�\���H�Y�L�G�H�Q�F�H���b���7�K�H
�F�U�L�W�H�U�L�D�� �X�V�H�G�� �L�Q�F�O�X�G�H�V�� �K�L�J�K�� �F�O�L�Q�L�F�D�O�� �U�L�V�N�� �D�Q�G�� �R�W�K�H�U�� �/�R�Q�J�� �7�H�U�P
�&�R�Q�G�L�W�L�R�Q�V�� �G�L�D�J�Q�R�V�H�V���� �S�R�R�U�� �+�E���$�F�� �O�H�Y�H�O�V�� �D�Q�G�� �Z�K�H�W�K�H�U���U�H�V�L�G�H�Q�W�V
�D�U�H���R�I���D���K�L�J�K���U�L�V�N���H�W�K�Q�L�F�L�W�\��

�$�� �K�L�J�K�� �O�H�Y�H�O�� �R�S�H�U�D�W�L�Q�J�� �P�R�G�H�O�� �K�D�V�� �E�H�H�Q�� �H�V�W�D�E�O�L�V�K�H�G�� �D�Q�G�� �W�K�H�� �Q�H�[�W
�V�W�H�S�V���I�R�U���W�K�H���J�U�R�X�S���D�U�H���W�R���U�H�F�U�X�L�W���W�K�H���U�H�T�X�L�U�H�G���V�W�D�é�����G�H�Y�H�O�R�S���W�K�H
�U�L�J�K�W�� �W�R�R�O�V�� �L�Q�� �W�K�H�� �*�3�� �V�\�V�W�H�P�V���� �D�Q�G�� �W�R�� �ê�Q�D�O�L�V�H�� �W�K�H�� �H�V�W�D�W�H�V�� �D�Q�G
�H�T�X�L�S�P�H�Q�W���I�R�U���W�K�H���P�R�G�H�O��

�)�X�U�W�K�H�U�� �W�R�� �L�G�H�Q�W�L�I�\�L�Q�J�� �W�K�H�� �F�R�K�R�U�W���� �W�K�H�� �7�K�X�U�U�R�F�N�� �W�H�D�P�� �Z�H�U�H
�V�X�S�S�R�U�W�H�G�� �Z�L�W�K�� �F�R�P�S�O�H�W�L�Q�J�� �D�� �O�R�J�L�F�� �P�R�G�H�O�� �D�Q�G�� �L�G�H�Q�W�L�I�\�L�Q�J�� �D�Q�G
�H�Q�J�D�J�L�Q�J�� �Z�L�W�K�� �V�W�D�N�H�K�R�O�G�H�U�� �D�F�W�L�Y�L�W�L�H�V���� �Z�K�L�F�K�� �V�L�W�� �D�W�� �W�K�H�� �F�R�U�H�� �R�I
�G�H�Y�H�O�R�S�L�Q�J���W�K�H���U�L�J�K�W���L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���I�R�U���W�K�H���F�R�K�R�U�W��
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HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH
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�;[t× ,"�× FPiH;iH× hHNPikHhi× P[× /Olhh]DX× hHZ;P[× P[D]ZeYHkH
;[F×F][Ôk×hH|HDk×kOH×k]k;Y×[lZCHh×]M×hHiPFH[ki×YPqP[N×rPkO×H;DO
Y][NÊkHhZ× D][FPkP][¹× 6H× X[]r× kOPi× Mh]Z× Z]FHYYHF× HikPZ;kHi
Mh]Z× *lCYPD× �H;YkO× �[NY;[F× eh]FlDHF× M]h× i]ZH× FPiH;iH
hHNPikHhi× kO;k× HikPZ;kH× kOH× HseHDkHF× ehHq;YH[DH× ]M×ieHDP{D
Y][NÊkHhZ× D][FPkP][i× rPkOP[× /Olhh]DX× C;iHF× ][× kOH
FHZ]Nh;eOPD×DO;h;DkHhPikPDi×;[F×OH;YkO×ik;kli×]M×]lh×hHiPFH[ki¹
6H×O;qH×liHF×kOHiH×Z]FHYi×;[F×leF;kHF×kOHZ×k]×;DD]l[k×M]h
FHZ]Nh;eOPD×e]elY;kP][×Nh]rkO×iP[DH×kOHt×rHhH×{hik×eh]FlDHF¹

t×D]Ze;hP[N×kOH×leF;kHF×{NlhHi×k]×[lZCHhi×]M×]lh×hHiPFH[ki
][×FPxHhH[k×FPiH;iH×hHNPikHhi×rH×D;[×HikPZ;kH×kOH×[lZCHhi×]M
hHiPFH[ki×rPkO×l[FP;N[]iHF×Y][N×kHhZ×D][FPkP][i¹

�PNlhH×…¹‡×Æ]qHhYH;MÇ×iO]ri×[lZCHhi×]M×FP;N[]iHF×;[F
l[FP;N[]iHF×hHiPFH[ki×rPkO×OteHhkH[iP][×ÆOPNO×CY]]F×ehHiilhHÇ´
FHehHiiP][´×D]h][;ht×OH;hk×FPiH;iH´×�"*
×;[F×ikh]XH ¿/��¹Ø

�� �� �

, P S URYLQJ� G LDJQRVLV� RI

XQG LDJQRVHG �ORQJ�W HUP �FRQG LW LRQV�

)LQG � W KH� P LVVLQJ� W KRXVDQG V

�� �� �� � ,Q FRP SOHWHQ HVV� RI� 7K X UURFN� /RQ J

7HUP �&RQ GLWLRQ ��4 2 ) ��5 HJLVWHUV

/OH×,l;YPkt×"lkD]ZHi×�h;ZHr]hX×Æ,"�Ç×Pi×kOH×ZHDO;[PiZ
kOh]lNO×rOPDO×�*×eh;DkPDHi×eh]qPFH×HqPFH[DHÊC;iHF
iHD][F;ht×ehHqH[k;kPqH×DYP[PD;Y×D;hH×k]×Z;[;NH×Y][NÊkHhZ
D][FPkP][i×;[F×XHHe×hHiPFH[ki×;i×rHYY×;[F×P[FHeH[FH[k×;i
e]iiPCYH×M]h×;i×Y][N×;i×e]iiPCYH¹×�MkHh×;×FP;N[]iPi×M]h×;×Y][NÊ
kHhZ×D][FPkP][´×hHiPFH[ki×iO]lYF×CH×;FFHF×k]×kOH×ieHDP{D×,"�
FPiH;iH×hHNPikHh×M]h×kO;k×Y][NÊkHhZ×D][FPkP][×;[F×kH[×hHDHPqH
;eeh]ehP;kH×Z][Pk]hP[N×;[F×DYP[PD;Y×P[kHhqH[kP][i×k]×ehHqH[k
kOHPh×Y][NÊkHhZ×D][FPkP][×FHkHhP]h;kP[N×]h×Z]hH×iHhP]li×;FqHhiH
OH;YkO×HqH[ki×ilDO×;×ikh]XHi´×OH;hk×;kk;DXi×;[F×O]iePk;Y
;FZPiiP][i×Mh]Z×]DDlhhP[N¹

/OHhH×Pi×DYH;h×HqPFH[DH×]M×kOH×HxHDkPqH[Hii×]M×,"�×;i×;
iHD][F;ht×ehHqH[kP][×eh]Nh;ZZH¹×�PNlhH×…¹†×iO]ri×kOH×PZe;Dk
kO;k×,"�×O;F×][×;ZClY;k]ht×iH[iPkPqH×D;hH×D][FPkP][i×kO;k
rHhH×P[DH[kPqPiHF×l[FHh×kOH×iDOHZH´×D]Ze;hHF×k]×kO]iH×kO;k
rHhH×[]k×P[DYlFHF¹



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH× Z]ik× P[D]ZeYHkH× FPiH;iH× hHNPikHh× P[× eHhDH[k;NH×kHhZi× Pi
kOH×�]h][;ht×�H;hk×
PiH;iH×hHNPikHh×rPkO×;[×HikPZ;kHF×……î×]M
hHiPFH[ki× rPkO× ��
× l[FP;N[]iHF¹× Ø × /OH× FPiH;iH× hHNPikHh× rPkO
kOH× Y;hNHik× ;Ci]YlkH× [lZCHh× ]M× l[FP;N[]iHF× hHiPFH[ki× Pi
�teHhkH[iP][´× rPkO× ;[× HikPZ;kHF× €€´ƒ•ˆ× hHiPFH[ki× P[× /Olhh]DX
rO]×;hH×l[;r;hH×kO;k×kOHt×O;qH×OPNO×CY]]F×ehHiilhH¹

*]elY;kP][×YHqHY×D;iHÊ{[FP[N×]M×C]kO×l[FP;N[]iHF×��
×;[F
ikh]XH¿/��×hHZ;P[i×FPyDlYk×CHD;liH×]M×kOH×[HHF×k]×l[FHhk;XH
D]ZeYHs×FP;N[]ikPD×eh]DHiiHi¹×Ø×�]rHqHh́ ×e]elY;kP][×iDhHH[P[N
M]h×OPNO×CY]]F×ehHiilhH×;[F×FHehHiiP][×D;[×CH×l[FHhk;XH[
liP[N×iPZeYH×FP;N[]ikPD×kHiki×;[F×]xHhi×MlhkOHh×iD]eH×M]h
PZeh]qHZH[k¹

�FH[kPMtP[N× e;kPH[ki× rPkO× Y][N× kHhZ× OH;YkO× D][FPkP][i× rO]× ;hH
l[;r;hH×kO;k×kOHt×O;qH×kOHZ×ÆÑ{[F×kOH×ZPiiP[N×kO]li;[FiÒÇ´×Pi
;×XHt×ehP]hPkt×PM×rH×;hH×N]P[N×k]×P[kHhqH[H×H;hYt×rPkO×HsDHYYH[k
DYP[PD;Y×Z;[;NHZH[k×k]×ehHqH[k×DOh][PD×FPiH;iHi×eh]NhHiiP[N
;[F× hHiPFH[kiÔ× FHkHhP]h;kP[N× k]r;hFi× Z]hH× iHhP]li× ;FqHhiH
OH;YkO× HqH[ki× hHglPhP[N× O]iePk;Y× ;FZPiiP][× ;[F× ;FlYk× i]DP;Y
D;hH×P[kHhqH[kP][¹×�k×FHYPqHhi× ;×hHklh[×C]kO×P[×e]elY;kP][×OH;YkO
;[F×itikHZ×]eHh;kP][;Y×;[F×{[;[DP;Y×ilik;P[;CPYPkt× kHhZi¹

����������������

/OHhH×Pi×;Yi]×iPN[P{D;[k×q;hP;kP][×;k×�*×eh;DkPDH×;[×*� ×YHqHY×P[
kOH×D]ZeYHkH[Hii×]M×,"�×hHNPikHhi¹×Ø�]h×Hs;ZeYH×�PNlhH×…¹ˆ
iO]ri×kOH×D]ZeYHkH[Hii×]M×OteHhkH[iP][×,"�×hHNPikHhi
CHkrHH[×kOH×M]lh×/Olhh]DX×*� i¹

)LJ X U H� � � �

)LJ X U H� � � �

�� �� �� 7K H� ,P SD FW� RI� ,Q FRP SOHWH� 4 2 )

5 HJLVWHUV

0iP[N× /Olhh]DXÔi× �HFH;[;YtkPDi× YP[XHF× F;k;ÊY;XH´× rH× ;hH× []r
;CYH× k]× l[FHhik;[F× kOH× PZe;Dk× kO;k× D;iHÊ{[FP[N× ]M× Y][NÊkHhZ
D][FPkP][i×O;i×][×HZHhNH[Dt×O]iePk;Y×;FZPiiP][i¹× �PNlhH× …¹€•
iO]ri× kOH× [lZCHh× ;[F× eh]e]hkP][i× ]M× hHiPFH[ki× ;FZPkkHF× k]
O]iePk;Y× ;i× ;[× HZHhNH[Dt× M]h× FPxHhH[k× D][FPkP][i´× rO]× rHhH
ehHqP]liYt× FP;N[]iHF× ;[F× ][× kOH× ;eeh]ehP;kH× ,"�× hHNPikHh× ]h
rHhH× []k× ehHqP]liYt× FP;N[]iHF× ;[F× ][× kOH× ;eeh]ehP;kH× ,"�
hHNPikHh¹

)LJ X U H� � � � �



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�PNlhH× …¹€€× iO]ri× kOH× [lZCHh× ]M× hHiPFH[ki× rPkO× FPxHhH[k
l[FP;N[]iHF× Y][N× kHhZ× D][FPkP][i× kO;k× rH× r]lYF× [HHF× k]
FP;N[]iH× ;[F× ;FF× k]× kOH× ;eeh]ehP;kH× ,"�× hHNPikHh× k]× ehHqH[k

iHhP]li× ;FqHhiH× OH;YkO× HqH[k× P[× kOH× [Hsk× €•× Z][kOi¹× Æ/OH
 lZCHh× HHFHF×k]×�P[F×Ê×  �Ç¹×/OH×iZ;YYHh×kOH×  �́ ×kOH×MHrHh
hHiPFH[ki× rH× [HHF× k]× FP;N[]iH× k]× ehHqH[k× kOH× ;FqHhiH× OH;YkO
HqH[k¹× /OH× D;iH× {[FP[N× ;DkPqPkt× rPkO× kOH× iZ;YYHik×   �× Pi
FP;N[]iP[N× l[FP;N[]iHF× OteHhkH[iP][× P[× ]hFHh× k]× ehHqH[k
ikh]XHi¹×�]h×HqHht×€„×l[FP;N[]iHF×hHiPFH[ki×rPkO×OteHhkH[iP][
eY;DHF× kO;k× rH× FP;N[]iH× ;[F× khH;k´× rH× ehHqH[k× ][H× ikh]XH¹
.PZPY;hYt× rH× ][Yt× [HHF× k]× FP;N[]iH× •„× hHiPFH[ki× rPkO
l[FP;N[]iHF× �khP;Y× �PChPYYP;kP][× Æ��Ç× k]× ehHqH[k× ][H× O]iePk;Y
;FZPiiP][×M]h×��×;[F×‚‡×l[FP;N[]iHF×OH;hk×M;PYlhH×e;kPH[ki×k]
ehHqH[k×][H×OH;hk×M;PYlhH×;FZPiiP][¹

][H×

�PNlhH× …¹€•× FHZ][ikh;kHi× Wlik× O]r× hH;DkPqH× kOH× Y]D;Y×  �.
itikHZ× hHZ;P[i¹× �Dh]ii× ;YY× HZHhNH[Dt× ;FZPiiP][i× M]h× Y][N
kHhZ×D][FPkP][i´×kOH×Z;W]hPkt× ]M×hHiPFH[ki×rHhH×[]k×ehHqP]liYt
FP;N[]iHF×;[F×][×kOH×D]hhHDk×,"�×hHNPikHh¹×Ø×�]h×ikh]XH¿/��×;[F
OH;hk×M;PYlhH´×kOH×eh]e]hkP][×r;i×Z]hH×kO;[×M]lh×P[×{qH¹Ø

�)�R�U���H�Y�H�U�\���������U�H�V�L�G�H�Q�W�V���Z�L�W�K���X�Q�G�L�D�J�Q�R�V�H�G
�K�\�S�H�U�W�H�Q�V�L�R�Q���W�K�D�W���Z�H���G�L�D�J�Q�R�V�H���D�Q�G���W�U�H�D�W�����Z�H
�S�U�H�Y�H�Q�W���R�Q�H���K�R�V�S�L�W�D�O���D�G�P�L�V�V�L�R�Q���W�K�D�W���\�H�D�U���I�R�U
�V�W�U�R�N�H��

�)LJ X U H� � � � �


t× M;PYP[N× k]× PFH[kPMt́ × FP;N[]iH× ;[F× eh]qPFH× eh];DkPqH
ehHqH[k;kPqH× D;hH× k]× hHiPFH[ki× rPkO× Y][NÊkHhZ× D][FPkP][i´× rH
r;Pk× M]h× iHhP]li× ;FqHhiH× OH;YkO× HqH[ki× k]× ]DDlh× CHM]hH
P[kHhqH[P[N¹×/OPi×eh]FlDHi×e]]hHh×e]elY;kP][×OH;YkO×]lkD]ZHi
;[F× r;ikHi× itikHZ× hHi]lhDHi¹× �]rHqHh́ × Pk× FHZ][ikh;k Hi× kOH
iPN[P{D;[k× e]iPkPqH× PZe;Dk× rH× D;[× O;qH× P[× C]kO× OH;YkO× ;[F
{[;[DP;Y×kHhZi×Ct×itikHZ;kPD×;DkP][×k]×PZeh]qH×D;iHÊ{[FP[N¹

����������������



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�PNlhH× …¹€•× iO]ri× kOH× k]k;Y× O]iePk;Y× ;FZPiiP][× ;q]PF;[DH
]ee]hkl[Pkt× eHh× tH;h× kOh]lNO× D;iH× {[FP[N× ÆP¹H¹× HxHDkPqH
FP;N[]iPi×]M×;YY×e;kPH[ki×rPkO×l[FP;N[]iHF×Y][N×kHhZ×D][FPkP][i
;[F× ;FFPkP][× k]× ,"�× hHNPikHhi× i]× kO;k× kOHt× D]lYF× hHDHPqH
khH;kZH[kÇ¹×6H×D;YDlY;kH×kO;k×kOHhH×Pi×e]kH[kP;Y×k]×ehHqH[k×„ƒ…
O]iePk;Y× ;FZPiiP][i× P[× /Olhh]DX× eHh× tH;h× Mh]Z× PZeh]qHF× D;iH
{[FP[N´× FHZ][ikh;kP[N× iPN[P{D;[k× e]iPkPqH× PZe;Dk× kO;k× D;iH
{[FP[N×;DkPqPkt×D;[×O;qH×]M×kOH×OH;YkO×]M×]lh×hHiPFH[ki×;[F×][
kOH×]eHh;kP][;Y×ilik;P[;CPYPkt×]M×]lh×OH;YkO×;[F×D;hH×itikHZ¹

�PNlhH×…¹€•



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

)LJ X U H� � � � �

/OHhH× Pi× iPN[P{D;[k× e]kH[kP;Y× {[;[DP;Y× ]ee]hkl[Pkt×kO;k× D;[× CH× N;P[HF× Ct× Z;sPZPiP[N× FP;N[]iHi× ]M× l[ÊFP;N[]iHF× Y][NÊkHhZ
D][FPkP][i¹×Ø�PNlhH×…¹€‚×iO]ri×;×e]kH[kP;Y×k]×FHYPqHh×;YZ]ik×à‡�×P[×D]ik×;q]PF;[DH×Æ;YZ]ik×à„¹ƒ�×]M×;q]PFHF×D]ik×k]×kOH× �.×;[F
;YZ]ik×à•¹•ˆ�×k]×�FlYk×.]DP;Y×�;hHÇ×P[×/Olhh]DX×PM×D;iH×{[FP[N×]eHh;kHF×;k×€••î¹×Ø/OH×CPNNHik×]ee]hkl[Pkt×YPHi×P[×FP;N[]iP[N×;[F
Z;[;NHZH[k×]M×OteHhkH[iP][×k]×ehHqH[k×ikh]XHi¹

����������������



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

� �� �� � ,P S URY L QJ� & DVH�)L QG L QJ� RI � 6S HF L êF � /RQJ

7 HUP �& RQG L W L RQV

�teHhkH[iP][×�;iH×{[FP[N

/OH×••€†× ×ikh;kHNt×iHk×]lk×;ZCPkP]li×eY;[i×k]
PZeh]qH×kOH×FP;N[]iHi×]M×OteHhkH[iP][×P[DYlFP[N³

�;iH×M]h×�O;[NH


Y]]F× ehHiilhH× Z][Pk]hP[N× Z;DOP[Hi× P[× �*× eh;DkPDHi
;[F×]kOHh×OH;YkO×D;hH×iHkkP[Ni¹
�FFPkP][;Y× Ml[FP[N× k]× �*× eh;DkPDHi× k]× itikHZPD;YYt
hHD]hF× CY]]F× ehHiilhH× kOh]lNO× kOH×
D][kh;Dk

.khHkDOHF× ,"�

0iH× ]M× kOH× kOPhF× iHDk]h× ;[F× D]ZZl[Pkt× ;iiHki× k]
ZH;ilhH×CY]]F×ehHiilhH×P[DYlFP[N×�]ZZl[Pkt×�lCi

�PNlhH×…¹€ƒ×iO]ri×kOH×ilDDHii×]M×kOPi×eh]Nh;ZZH×k]×F;kH¹×.P[DH
••€†¿€‡´×„‡†ˆ×[Hr×FP;N[]iHi×]M×OteHhkH[iP][×O;qH×CHH[×Z;FH´
rPkO×iPN[P{D;[k×tH;h×][×tH;h×P[DhH;iHi×;N;P[ik×kOH×€‚•€×••€…¿€†
C;iHYP[H¹

)LJ X U H� � � � �

�khP;Y×�PChPYY;kP][×�;iH×�P[FP[N

�[FPqPFl;Yi×rPkO×l[khH;kHF×;khP;Y×{ChPYY;kP][×Æ��Ç×M;DH×;×{qHM]YF
P[DhH;iHF×hPiX×]M×PiDO;HZPD×ikh]XH×D]Ze;hHF×rPkO×kO]iH
rPkO]lk×kOH×D][FPkP][¹×�qPFH[DH×ilNNHiki×kO;k×][HÊkOPhF×]M×;YY
e;kPH[ki×rPkO×PiDO;HZPD×ikh]XH×O;F×ehHqP]liYt×X[]r[×]h
hHDH[kYt×FP;N[]iHF×��¹Ä€Å

��ÊhHY;kHF× ikh]XH× Pi´× ][× ;qHh;NH´× Z]hH× iHqHhH× kO;[×[][Ê��Ê
hHY;kHF× ikh]XH× ;[F× ;ii]DP;kHF× rPkO× r]hiH× ]lkD]ZHi× Clk× hPiX
D;[× CH× iPN[P{D;[kYt× hHFlDHF× Ct× ;eeh]ehP;kH× liH× ]M
;[kPD];NlY;kP][× kOHh;et× P[× e;kPH[ki× DO;h;DkHhPiHF× ;i× ZHFPlZ
]h×OPNO×hPiX×liP[N×kOH×���
•5�.D×iD]hP[N ¹×�i×ilDO´×H;hYt×;[F
;DDlh;kH× FP;N[]iPi× ]M× ��× Pi× ;[× HiiH[kP;Y× ikHe× P[× N;P[P[N
eh]kHDkPqH× D]qHh;NH× Mh]Z× ;[kPD];NlY;kP][× kOHh;et× P[× ]hFHh× k]
ehHqH[k×ikh]XH¹

Ä‚Å

����������������



& KDSW H U� ��� , PSURYH G� +H DOW K� DQG� :H OOEH LQJ� 7KURXJK� 3R SXODW LRQ� +H DOW K� 0DQDJH PH QW

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/;hNHkP[N×iP[NYH×kPZHÊe]P[k×��×iDhHH[P[N×P[×ieHDP{D×OH;YkOD;hH
iHkkP[Ni×D;[×tPHYF×HqH[×CHkkHh×hHilYki¹×�]h×Hs;ZeYH´× ][H× iklFt
kO;k×itikHZ;kPiHF×��×iDhHH[P[N×P[×D]ZZl[Pkt×e]FP;kht×DYP[PDi
hHilYkHF×P[×;[×��×FHkHDkP][×ehHq;YH[DH×]M×ƒ¹…î×]h×€×P[×HqHht×••
eH]eYH×iDhHH[HF¹Ä…Å

�× e]kH[kP;Y× PiilH× rPkO× iP[NYH× kPZHÊe]P[k× iDhHH[P[N×Pi× kOH
e]iiPCPYPkt×]M×ÓZPiiP[NÔ×;[×��×iPN[;Y×P[×e;kPH[ki×rPkO×e;h]stiZ;Y
ÆiPYH[kÇ×��×rO]×Z;t×[]k×CH×HseHhPH[DP[N×;[×��×HePi]FH×;k×kOH
kPZH×]M×iDhHH[P[N¹×�][NHh×kHhZ×iDhHH[P[N×]M×OPNOHh×hPiX×Nh]lei
;FFhHiiHi× kOPi× |;r¹× /OH× .rHFPiO× ./-"��./"*× iklFt× li HF
krPDHÊF;PYt×iDhHH[i×]qHh×;×kr]×rHHX×eHhP]F×;[F×P[DhH;iHF×��
ehHq;YH[DH× P[× kOH× iDhHH[P[N× D]O]hk× Ct× ‚î× ÆFHkHDkP[N× ][H
;FFPkP][;Y× D;iH× M]h× HqHht× ‚‚× eH]eYH× iDhHH[HFÇ¹× /OH×�..�-/Ê��
iklFt×liHF×PZeY;[k;CYH×ilCDlk;[H]li×���×Z][Pk]hP[N× FHqPDHi
]qHh× ;×€…ÊZ][kO×eHhP]F×P[×e;kPH[ki× rPkO×OPNOHh× ���•
.•5�.D
iD]hH× ]M× ƒ¹€× ;[F× M]l[F× ‚ƒ¹ƒî× ]M× e;hkPDPe;[ki× O;F× ;k× YH;ik× ][H
HePi]FH× ]M× ��× Y;ikP[N× {qH× ZP[lkHi× ]h× Z]hH¾× ][H× P[× HqHht× •¹ˆ
eH]eYH×iDhHH[HF¹Ä†Å

����������������

*;kPH[ki× rPkO× ��× ;hH× []k× ][Yt× ;k× ;[× P[DhH;iHF× hPiX×]M× ]qHhk
ikh]XH´× Clk× ;hH× ;Yi]× Z]hH× YPXHYt× k]× ilxHh× ;× DYP[PD;YYt× iPYH[k
q;iDlY;h×Ch;P[×YHiP][×;[F×D;[×]DDlh×rOHkOHh×]h×[]k×��×Pi×iPYH[k
]h× eHhiPikH[k¹ -HiH;hDO× P[FPD;kHi× ;× YP[X× CHkrHH[× ��×;[F
D]N[PkPqH× FHDYP[H× P[DYlFP[N× C]kO× q;iDlY;h× ;[F× �YwOHPZHhÔi
FHZH[kP;× HqH[× P[× e;kPH[ki× rPkO× []× OPik]ht× ]M× ikh]XH¹
�[kPD];NlY;kP][× r;i× ;ii]DP;kHF× rPkO× ;× ‚̂ î× hHFlDkP][ × P[
P[DPFH[DH×]M×FHZH[kP;¹

Ä‡Å

ÄˆÅ

�×Z;W]h×FP;N[]ikPD×DO;YYH[NH×hHY;kHi×k]×kO]iH×rPkO×e;h]stiZ;Y
]h× ;itZek]Z;kPD× ÆiPYH[kÇ× ��¹× .klFPHi× P[FPD;kH× kO;k×HqH[× iO]hk
HePi]FHi×]M×ÓiPYH[kÔ×��×;hH×;ii]DP;kHF×rPkO×P[DhH;iHF×ikh]XH×hPiX¹

×�]rHqHh́ ×hHiPFH[ki×rPkO×;itZek]Z;kPD×��×rPYY×CH×ZlDO×YHii
YPXHYt× k]× O;qH× kOHPh× D][FPkP][× FP;N[]iHF× l[kPY× ;[× PiDO;HZPD
ikh]XH×HqH[k×O;i×]DDlhhHF¹

ÄƒÅ

�YPqH�]h×/HikP[N×
HqPDH×M]h×��×.DhHH[P[N


HehHiiP][×�;iH×�P[FP[N

0[FHhÊFP;N[]iPi× ]M× FHehHiiP][× hHZ;P[i× ;× iPN[P{D;[k×PiilH× P[
/Olhh]DX´× ;i× iO]r[× P[× {NlhH× …¹€„¹× 6H× HikPZ;kH× kO;k×kOHhH× ;hH
••´•„•× hHiPFH[ki× YPqP[N× rPkO× FHehHiiP][× P[× /Olhh]DX´× ]M× rO]Z
†́ ‚†•× hHZ;P[× l[FP;N[]iHF¹× /OH× FHehHiiP][× ,"�× hHNPik Hhi× ;hH
Z]ik× P[D]ZeYHkH× P[× �."*× rPkO× ][Yt× …•î× ]M× FHehHiiP][× D;iHi
FP;N[]iHF¹

)LJ X U H� � � � �

��× hPiX× P[DhH;iHi× rPkO× ;NH× ;[F× ]kOHh× D;hFP]Êq;iDlY;h× FPiH;iH
hPiX× Z;hXHhi× P[DYlFP[N× OteHhkH[iP][´× l[FHhYtP[N× OH;hk× FPiH;iH
;[F×]CHiPkt¹× �;[t× iklFPHi×O;qH×hHe]hkHF×kOH×CH[H{ki× ]M×iP[NH
kPZHÊe]P[k× iDhHH[P[N× ]M× ]YFHh× e;kPH[ki× èç…„× tH;hi¹×�;[FOHYF
FHqPDHi×ilDO×;i×kOH×�YPqH�]h×eh]qPFH×OH;hk×hOtkOZ×hH;FP[Ni×k]
;× Z]CPYH× eO][H× kO;k× D;[× kOH[× CH× hH;F× Ct× ;× DYP[PDP;[¹× �
itikHZ;kPD×hHqPHr×]M×‚•×iklFPHi×D]qHhP[N×]qHh×€••´•••×e;kPH[ki´
P[DhH;iHF× ��× ehHq;YH[DH× Ct× •¹€î× Æ][H× [Hr× D;iH× FHkHDkHF× M]h
HqHht× ƒ‡× eH]eYH× iDhHH[HFÇ× liP[N× iP[NYHÊkPZH× e]P[k× iDhHH[P[N¹
…†î× ]M× iDhHH[× FHkHDkHF× [Hr× ��× D;iHi× rHhH× ilCiHglH[kYt
P[FPD;kHF×M]h×]h;Y×;[kPD];NlY;kP][¹Ä„Å
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�qPFH[DH×;Yi]×iO]ri×kO;k×kO]iH×rPkO×eOtiPD;Y×Y][NÊkHhZ×OH;YkO
D][FPkP][i× ;[F× D]ÊZ]hCPF× FHehHiiP][× O;qH× e]]hHh× ]lkD]ZHi
;[F×D]ik×kOH×OH;YkO×;[F×D;hH×itikHZ×Z]hH×Z][Ht¹×Ä€•Å

/OHhH× Pi× ;× CPÊFPhHDkP][;Y× hHY;kP][iOPe× CHkrHH[× FHehHiiP][× ;[F
]kOHh× Y][N× kHhZ× OH;YkO× D][FPkP][i× ;[F× iPN[P{D;[k× ]qHhY;e
CHkrHH[× C]kO× D]O]hki× ;i× iO]r[× P[× {NlhH× …¹€…¹× *H]eYH× rPkO
FHehHiiP][×Z;t×CH×Z]hH×;k×hPiX×]M×FHqHY]eP[N×]kOHh×Y][N×kHhZ
D][FPkP][i´×;[F×kO]iH×rPkO×]kOHh×Y][N×kHhZ×D][FPkP][i×Z;t×CH
Z]hH×;k×hPiX×]M×CHD]ZP[N×FHehHiiHF¹

�[×]hFHh×k]×PZeh]qH×��×D;iH×{[FP[N´×rH×rPYY×Hse;[F×kOH×[lZCHh
]M×�YPqH�]hh×FHqPDHi×;q;PY;CYH×k]×hHiPFH[k×M;DP[N×ik;x×D;hP[N×M]h
]YFHh×hHiPFH[ki¹×6H×rPYY×iHHX×k]×HZCHF×h]lkH×iP[NYHÊkPZH×e]P[k
��×iDhHH[P[N×P[×iHkkP[Ni×;DDHiiHF×Ct×k;hNHk×e]elY;kP][i´×rOHhH
HqPFH[DH× O;i× ilNNHikHF× kOHt× O;qH× tPHYFHF× e]iPkPqH× hHilYki
HYiHrOHhH× P[DYlFP[N× D]ZZl[Pkt× e]FP;kht× ;[F× |l× q;DDP[;kP][
DYP[PDi¹×0iP[N×�lZ;[´×�H;h[P[N´×.tikHZi×ZHkO]F]Y]Nt ´×rH×rPYY
H[D]lh;NH×ik;x×k]×kHik×;[F×YH;h[×iDhHH[P[N×P[×]kOHh×iHkkP[Ni¹

����������������

�× e;kPH[k× rPkO× ;× eOtiPD;Y× Y][N× kHhZ× D][FPkP][× Æ�/�Ç× rPkO]lk
FHehHiiP][×Pi×HikPZ;kHF×k]×D]ik×kOH× �.×à€´†…•×;×tH;h×YHii×kO;[
;× e;kPH[k× rPkO× C]kO× ;× Y][N× kHhZ× D][FPkP][× ;[F× D]ÊZ]hCPF
FHehHiiP][× Æà‚́ ˆ€•× qi× à„´…†•Ç¹× �;hYt× PFH[kP{D;kP][×;[F
ilCiHglH[k× Z;[;NHZH[k× ]M× FHehHiiP][× r]lYF× FHY;t× ;[F
hHFlDH×OPNOHh×YHqHY×P[kHhqH[kP][i×Y;kHh×][¹

�, �� �������� �R�I�� �W�K�H�� �F�R�K�R�U�W�� �R�I�� �U�H�V�L�G�H�Q�W�V�� �R�I�� �7�K�X�U�U�R�F�N�� �Z�L�W�K

�X�Q�G�L�D�J�Q�R�V�H�G�� �G�H�S�U�H�V�V�L�R�Q�� �K�D�Y�H�� �R�W�K�H�U�� �F�R���P�R�U�E�L�G�L�W�L�H�V��

�G�L�D�J�Q�R�V�L�Q�J�� �D

�I

�Q�G�� �W�U�H�D�W�L�Q�J�� �W�K�H�L�U�� �G�H�S�U�H�V�V�L�R�Q�� �S�U�H�V�H�Q�W�V�� �D�Q

�R�S�S�R�U�W�X�Q�L�W�\�� �I�R�U�� �G�H�O�L�Y�H�U�L�Q�J�� �E�H�W�W�H�U�� �R�X�W�F�R�P�H�V�� �D�Q�G

�G�H�O�L�Y�H�U�L�Q�J���V�D�Y�L�Q�J�V���W�R���W�K�H���O�R�F�D�O���K�H�D�O�W�K���D�Q�G���F�D�U�H���H�F�R�Q�R�P�\

�R�I���D�O�P�R�V�W���e���0���S�H�U���D�Q�Q�X�P��

6H× O;qH× ;YhH;Ft× PZeYHZH[kHF× ;× h;[NH× ]M× ZH;ilhH× kOh]lNO
×k]×PZeh]qH×FHehHiiP][×FP;N[]iPi

P[×ehPZ;ht×D;hH×P[DYlFP[N×HZCHFFP[N×*�,•¿ˆ× iDhHH[P[N×k]]Yi
P[× .tikZ"[H× k]NHkOHh× rPkO× HYHDkh][PD× ��*/× hHMHhh;Y×;[F
H[D]Ze;iiP[N×FHehHiiP][×iDhHH[P[N×;i×e;hk×]M×kOH× �.×�H;YkO
�OHDX¹


HkkHh×�;hH×/]NHkOHh×/Olhh]DX

)LJ X U H� � � � �

�� �� �� )X WX UH� 3URSRVHG� $FWLRQ � WR� ,P SURYH

&D VH� )LQ GLQ J� RI� 8Q GLD JQ RVHG� +\SHUWHQ VLRQ �

$WULD O�)LEULOOD WLRQ �D Q G�'HSUHVVLRQ �

�ZeYHZH[k;kP][× ]M× kOH× ;eeh];DO× k;XH[× ][× OteHhkH[iP][× D;iH
{[FP[N× P[× kOH× ]hPNP[;Y× × O;i× tPHYFHF
iPN[P{D;[k× e]iPkPqH× hHilYki× ;[F× rH× rPYY× D][kP[lH× ;DkP][× k]
itikHZ;kPiH×OteHhkH[iP][×D;iH×{[FP[N×rPkOP[×ehPZ;ht×D;hH×;[F
]kOHh× OH;YkO× ;[F× D]ZZl[Pkt× iHkkP[Ni× ;[F× kOh]lNO× ikhHkDOHF
,"�́ × H[O;[DP[N× DlhhH[k× ilDDHii× Ct× liH× kOH× *hPZ;ht× �;hH
 Hkr]hXi×k]× iehH;F×CHik×eh;DkPDH×CHkrHH[× ilhNHhPHi¹× 
lPYFP[N
][× kOPi× ilDDHii´× rH× rPYY× iHHX× k]× liH× kOHiH× ZHDO;[PiZi× k]
P[DH[kPqPiH×;[F×Ml[F×ehPZ;ht×D;hH×k]×PZeh]qH×FP;N[]iHi×]M×��
;[F×FHehHiiP][¹×6H×rPYY×r]hX×rPkO×H;DO×�*×eh;DkPDH×;[F×*� ×k]
PFH[kPMt× ;× D;iH× {[FP[N× YH;F× k]× D]]hFP[;kH× MlhkOHh× r]hX× rPkOP[
H;DO× ilhNHht× ;[F× *� × ;hH;´× ;[F× FHqHY]e× ;× [Hkr]hX× ]M× CHik
DYP[PD;Y×eh;DkPDH¹

�;iH× M]h× �O;[NH× .kh;kHNt

/OH× 
HkkHh× �;hH× /]NHkOHh× /Olhh]DX× *��× r]hX× ikhH;Z× O;i
;YhH;Ft× PZeYHZH[kHF× FPNPk;Y× i]YlkP][i× k]× hHZP[F× DYP[PDP;[i× ]M
D;iH×{[FP[N×]ee]hkl[PkPHi¹×�]h×Hs;ZeYH´×;×.tikZ"[H× kHZeY;kH
[]r×eh]Zeki×DYP[PDP;[i×k]×l[FHhk;XH×;×*�,ˆ×FHehHiiP ][×iDhHH[
rOH[× l[FHhk;XP[N× hHqPHri× ]M× ]kOHh× eOtiPD;Y× Y][N× kHhZ
D][FPkP][i×rPkO×e;kPH[ki¹×6H×rPYY×iHHX×k]×Hse;[F×kOPi×;eeh];DO
;[F× DhH;kH× ;FFPkP][;Y× iDhHH[P[N× eh]Zeki× ][× .tikZ"[H × M]h
DYP[PD;Y×ik;x×hHqPHrP[N×]kOHh×OPNO×hPiX×Nh]lei¹

�]rHqHh× rH× rPiO× k]× N]× MlhkOHh́ × HZCHFFP[N× OteHhkH[iP][´× ��
;[F×FHehHiiP][×D;iH×{[FP[N×P[×kOH×h]YHi×]M×Mh][k×YP[H×DYP[PD;Y×;[F
;FlYk× i]DP;Y× D;hH× ik;x× ;Dh]ii× /Olhh]DX× P[DYlFP[N× 6HYYCHP[N
/H;Zi×;[F×kOH×�[kHNh;kHF×�;hH×/H;Zi×kO;k×rH×rPYY×ClPYF×;Dh]ii
kOH×M]lh×*� i×ÆiHH×�O;ekHh×†Ç¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH×*lCYPD×�H;YkO×/H;Z×rPYY×D]ÊFHqHY]e×;×Z]hH×FHk;PYHF×�;iH
�P[FP[N× ikh;kHNt× D]qHhP[N× OteHhkH[iP][´× ��× ;[F× FHehHiiP][× P[
••••¿•‚× P[× D][Wl[DkP][× rPkO× DYP[PD;Y× YH;FHhi× rPkOP[× kOH× *� i´
 ���/× ;[F× �*0/¹× /OH× ikh;kHNt× rPYY× iHk× ]lk× P[× Z]hH× FHk;PY´
hHqPiHF× iDhHH[P[N× eh]k]D]Yi× P[DYlFP[N× k;hNHk× Nh]lei´× ik;x
kh;P[P[N×hHglPhHZH[k´×k;hNHki×;[F×hHi]lhDHi¹

����������������

/OHPh×itikHZ×l[FHhk]]X×hHZ]kH×FPNPk;Y×DYP[PD;Y×;lFPk×]M×/Olhh]DX
�*×ilhNHht×hHD]hFi´×iH;hDOP[N×M]h×e;kPH[ki×rO]×O;F×P[FPD;k]hi
P[×kOHPh×ZHFPD;Y×hHD]hFi×kO;k×r]lYF×ilNNHik×kO;k×kOHt×O;F×CHH[
FP;N[]iHF×rPkO×;×Y][NÊkHhZ×D][FPkP][´×Clk×rO]×rHhH×[]k×][×kOH
D]hhHDk× ,"�× hHNPikHh́ × M]h× Hs;ZeYH× e;kPH[ki× ehHiDhPCHF× ;[kPÊ
OteHhkH[iPqH× ZHFPD;kP][× rO]× rHhH[½k× ][× kOH× �teHhkH[iP][
,"�×hHNPikHh¹×Ø/OH×r]hX×PFH[kP{HF×‡´ƒ„ˆ×e]kH[kP;Y×e;kPH[ki×rO]
hHglPhHF× hHqPHr× Ct× P[FPqPFl;Y× ilhNHhPHi´× ;[F× ;× D][iPFHh;CYH
e]kH[kP;Y× k]× P[DhH;iH× C]kO× ,"�× ehHq;YH[DH× ;Dh]ii× Z]ik
F]Z;P[i¹× Ø �i× P[FPqPFl;Y× ilhNHhPHi× hHDHPqH× e;hk× ]M× kOHPh× P[D]ZH
kOh]lNO× YHqHYi× ]M× ,"�× ehHq;YH[DH´× kOH× r]hX× r;i× ;Yi]× ;CYH× k]
PFH[kPMt×iPN[P{D;[k×;FFPkP][;Y×e]kH[kP;Y×P[D]ZH×P[k]×/Olhh]DX×�*
ilhNHhPHi¹

�]rHqHh́ × kOH× i]YlkP][× rOPYik× PFH[kPMtP[N× iPN[P{D;[k× e]kH[kP;Y
[lZCHhi×]M×;FFPkP][;Y×hHiPFH[ki×kO;k×Z;t×[HHF×k]×CH×;FFHF×k]
,"�×hHNPikHhi´×ikPYY×hHglPhHF×P[FPqPFl;Y×ilhNHhPHi×k]×hHqPHr×kOHiH
e;kPH[ki×CHM]hH×;FFP[N×kOHZ×k]×,"�×hHNPikHhi¹ØØ
lH×k]×D;e;DPkt
YPZPk;kP][i×P[×i]ZH×ilhNHhPHi´×;Dkl;Y×[lZCHhi×]M×e;kPH[ki×;FFHF
k]×,"�×q;hPHF×D][iPFHh;CYt¹

�� �� (QVXUH� S URP S W � LQFOXVLRQ� LQW R

42)� IROORZLQJ� D� /RQJ� 7 HUP

&RQG LW LRQ�'LDJQRVLV

�]YY]rP[N× FP;N[]iPi× ]M× ;× ieHDP{D× Y][NÊkHhZ× D][FPkP][´× Pk× Pi
qPk;Y×kO;k×kOH×hHiPFH[k×D][DHh[HF×Pi×;FFHF×k]×kOH×;eeh]ehP;kH
,"�×hHNPikHh×eh]ZekYt×k]×H[ilhH×kO;k×kOHt×hHDHPqH×itikHZ;kPD
Z][Pk]hP[N×;[F×DYP[PD;Y×P[kHhqH[kP][×k]×ehHqH[k×kOHPh×Y][NÊkHhZ
D][FPkP][×FHkHhP]h;kP[N¹

� �� �� � & DVH� )L QG L QJ� W KURXJK� 'L JL W DO � & O L QL F DO

$XG L W

/OH× ••€†× �;iH× M]h× �O;[NH× .kh;kHNt× hHD]ZZH[FHF× ;× FPNPk;Y
i]YlkP][× k]× P[kHhh]N;kH× �*× DYP[PD;Y× itikHZi× k]× PFH[kPMt× kO]iH
hHiPFH[ki× rO]× Z;t× O;qH× hHDHPqHF× ;× Y][NÊkHhZ× D][FPkP][
FP;N[]iPi× Clk× O;F× []k× CHH[× ;FFHF× k]× kOH× ;eeh]ehP;kH× ,"�
hHNPikHh× ;[F× i]× Z;t× []k× CH× hHDHPqP[N× itikHZ;kPD× DYP[PD;Y
Z;[;NHZH[k¹× �× D]Ze;[t× D;YYHF× �[kHhM;DH× �YP[PD;Y× .HhqPDHi
r;i×D]ZZPiiP][HF×kOh]lNO×kOH×
HkkHh×�;hH×/]NHkOHh×/Olhh]DX
*]elY;kP][×�H;YkO×�;[;NHZH[k×r]hX×ikhH;Z×k]×D][ikhl Dk×;[F
hl[×kOH×glHhPHi×][×.tikHZ"[H¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[×…¹„¹•×rH×FHZ][ikh;kHF×kO;k×kOH×Z;W]hPkt×]M×O]iePk;Y×;FZPiiP][i×M]h×kOH×Z]ik×D]ZZ][×Y][NÊkHhZ×D][FPkP][i×rHhH×Mh]Z×hHiPFH[ki
kO;k× rHhH× []k× ehHqP]liYt× ][× kOH× ;eeh]ehP;kH× ,"�× hHNPikHh× ;[F× kOHhHM]hH× []k× CHP[N× ;eeh]ehP;kHYt¿itikHZ;kPD;YYt× Z;[;NHF
DYP[PD;YYt¹

�lhkOHh× ;[;YtiHi× ]M× kOH× /Olhh]DX× �HFHÊ�[;YtkPDi× F;k;ÊY;XH× FHZ][ikh;kHi× kO;k× HqH[× ;MkHh× ;× Y][NÊkHhZ× D][FPkP][× hHY;kHF
HZHhNH[Dt×O]iePk;Y×;FZPiiP][´×M;h×k]]×MHr×hHiPFH[ki× ;hH×ilDDHiiMlYYt×;FFHF×k]×kOH×;eeh]ehP;kH×,"�×hHNPikHh¹ØØ�[×kOH×D]O]hk×]M
hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×;[F×[]k×ehHqP]liYt×][×;×,"�×hHNPikHh́ ×M]h×HqHht×Y][NÊkHhZ×D][FPkP][×;[;YtiHF´×;i×;×itikHZ´×rH×M;PY
k]× ;FF×kOHZ×k]×kOH×,"�×hHNPikHh×P[×kOH×Z;W]hPkt× ]M×D;iHi×e]ik× ;FZPiiP][×M]YY]rP[N×O]iePk;Y×FP;N[]iPi¹ØØ�i× ilDO´×M]h× iPN[P{D;[k
[lZCHhi× ]M× hHiPFH[ki´× itikHZ;kPD× iHD][F;ht× ehHqH[k;kPqH× ;DkPqPkt́ × Z][Pk]hP[N× ;[F× DYP[PD;Y× Z;[;NHZH[k× M;PYi× k]× ]DDlh× e]ik
O]iePk;Y×FP;N[]iPi´×[HHFYHiiYt×HYHq;kP[N×kOH×hPiX×]M×MlhkOHh×FHkHhP]h;kP][×;[F×hHÊ;FZPiiP][¹

/OH×iD;YH×]M×kOPi×M;PYlhH×Pi×iHk×]lk×P[×{NlhH×…¹€†¹×Ø�]h×Hs;ZeYH×]M×kOH×D]O]hk×]M×hHiPFH[ki×[]k×][×kOH×�"*
×,"�×hHNPikHh×ehP]h×k]×;
O]iePk;Y×;FZPiiP][×M]h×�"*
´×ˆ…î×M;PYHF×k]×CH×;FFHF×k]×kOH×�"*
×,"�×hHNPikHh×e]ik×;FZPiiP][×;[F×i]×e]k H[kP;YYt×ZPiiHF×]lk×][
][r;hF×itikHZ;kPD×Z;[;NHZH[k×]M×kOHPh×�"*
×][×FPiDO ;hNH¹ØØ�]h×.kh]XH¿/��×e;kPH[ki´×;i×;×itikHZ´×rH×M;PYHF×k]×;FF×;YZ]ik×…„î
k]×kOH×,"�×hHNPikHh́ ×;[F×M]h×�H;hk×�;PYlhH×e;kPH[ki´×rH×M;PYHF×k]×;FF×]qHh×‡ƒî¹ØØØ

�PNlhH×…¹€†

� �� �� � $G G L QJ� 5HVL G HQW V� W R� 42)� 5HJL VW HUV� )RO O RZL QJ� ' L DJQRVL V� DIW HU� DQ� (P HUJHQF \ � +RVS L W DO

$G P L VVL RQ

����������������
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DS S URS UL DWH� S UHY HQWDWL Y H� FO L QL FDO � P DQDJ HP HQW� E \ � DG G HG L QJ � WR� WKH� DS S URS UL DWH� 4 2 ) � UHJ L VWHU� L V� D� 
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WHUP V�RI �S RS XO DWL RQ�KHDO WK�J DL Q�DQG �V\ VWHP �êQDQFL DO �DQG �RS HUDWL RQDO �VXVWDL QDE L O L W\
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¹
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.HD][FYt́ ×P[×••••¿•‚́ ×rH×rPYY×ChP[N×M]hr;hF×;×CliP[Hii×D;iH×M]h
P[qHikZH[k×P[k]×;×FHFPD;kHF×DYP[PD;Y×hHi]lhDH×k]×hHqPHr×e;kPH[ki
PFH[kP{HF× kOh]lNO× kOH× FHFPD;kHF× *� ¿�YYP;[DH× �[kHYYPNH[DH
�l[DkP][× ;[F× 
PNPk;Y× �YP[PD;Y× �lFPk× *h]Nh;ZZH× P[× ]hFHh× M]h
;eeh]ehP;kH×e;kPH[ki×k]×CH×;FFHF×k]×FPiH;iH×hHNPikHhi×;k×e;DH¹
6H× H[qPi;NH× ilDO× ;× Ml[DkP][× k]× glPDXYt× CHD]ZH× {[;[DP;YYt
iHYMÊilik;P[P[N× kOh]lNO× PZeh]qHF× DYP[PD;Y× Z;[;NHZH[k× ]M
e;kPH[ki× ;k× OPNO× hPiX× ]M× O]iePk;Y× ;FZPiiP][i´× ;[F× kOH× hHilYkP[N
;FZPiiP][×;q]PF;[DH¹

� �� �� � $F W L RQ� W R� ,P S URY H� 42)� 5HJL VW HU

& RP S O HW HQHVV�)RO O RZL QJ�'L DJQRVL V

/OH× r]hX× ]M× �[kHhM;DH× �YP[PD;Y× .HhqPDHi× P[× ••€‡× FHZ][ikh;kHF
kO;k×kOHhH×r;i×;×iPN[P{D;[k×D]O]hk×]M×hHiPFH[ki×rO]×O;F×YPXHYt
hHDHPqHF×FP;N[]iHi×M]h×Y][NÊkHhZ×D][FPkP][i×Clk×rHhH×[]k×CHP[N
Z;[;NHF× itikHZ;kPD;YYt× kOh]lNO× ,"�¹× /OPi× Pi× C]kO× C;F× M]h
hHiPFH[ki× ;[F× D;liHi× ;× Y]ii× ]M× e]kH[kP;Y× [;kP][;Y× Ml[FP[N× P[k]
]lh×Y]D;Y×ehPZ;ht×D;hH× itikHZ¹× /OH×ilieH[iP][× ]M×," �×FlhP[N
••••¿•€×;[F×;N;P[×P[×kOH×{[;Y×gl;hkHh×]M×•••€¿••×FlH×k]×�"5�
Ê
€ˆ× ehHiilhHi´× kOH× D]ZeYHkH[Hii× ]M× ,"�× FPiH;iH× hHNPikHhi× Pi
YPXHYt×k]×O;qH×FHNh;FHF×MlhkOHh¹×/OH×;[;YtiHi×P[×kOH×Y;ik×iHDkP][´
;Yi]× DYH;hYt× FHZ][ikh;kHi× ;× itikHZPD× M;PYlhH× P[× kOH× P[kHhM;DH
CHkrHH[× *hPZ;ht× ;[F× .HD][F;ht× �;hH× M]YY]rP[N× Y][NÊkHhZ
D][FPkP][× O]iePk;Y× ;FZPiiP][i´× rPkO× kOH× Z;W]hPkt× ]M× e;kPH[ki
;FZPkkHF×rO]×rHhH×[]k×ehHqP]liYt× ][× ,"�×hHNPikHhi´×M;PYP[N×k]
CH× ;FFHF× e]ik× ;FZPiiP][¹× �FFhHiiP[N× C]kO× ]M× kOHiH× PiilHi
ehHiH[ki× ;×ÓglPDX×rP[Ô×]ee]hkl[Pkt×P[×kHhZi×D;iHÊ{[FP[N×;[F× ;
ÓrP[ÊrP[Ô×]ee]hkl[Pkt×P[×kHhZi×]M×hHiPFH[k×OH;YkO×]lkD]ZHi×;[F
;q]PF;CYH×FHZ;[F× ;[F×D]ik×kOh]lNO×;×hHFlDkP][×hPiX×]M×MlklhH
HZHhNH[Dt×O]iePk;Y×;FZPiiP][¹

�i× kOH× �PF× ;[F× .]lkO× �iiHs× *]elY;kP][× �H;YkO× �;[;NH ZH[k
*h]Nh;ZZH×;[F×DhH;kP][× ]M×;× �.�×YP[XHF×F;k;iHk×kOh]lNO×kOH
�hFH[× �HZ× 
�.�-"× eh]NhHiiHi× ;k× e;DH´× Pk× rPYY× i]][× C H
e]iiPCYH× k]× DhH;kH× ;× Z]hH× i]eOPikPD;kHF× P[ÊO]liH× �[kHYYPNH[DH
�l[DkP][× ;k× *� ¿�YYP;[DH× YHqHY× k]× ilee]hk× rPkO× hHZ]kH× FPNPk;Y
DYP[PD;Y×;lFPk×P[×hH;Y×kPZH¹×.lDO×;×Ml[DkP][´×rPkO×;DDHii×k]×YP[XHF
e;kPH[k× YHqHY× O]iePk;Y× ;FZPiiP][× F;k;´× ehHiDhPCP[N×F;k;× ;[F
DYP[PD;Y× CP]Z;hXHh× F;k;iHki× D]lYF× kOH[× hHNlY;hYt× P[kHhh]N;kH
e;kPH[k×hHD]hFi×][×CHO;YM×]M×eh;DkPDHi×k]×PFH[kPMt×e;kPH[ki×rO]
O;qH×hHDHPqHF× ;×Y][NÊkHhZ×D][FPkP][×FP;N[]iPi×Clk× ;hH× []k× ][
,"�×hHNPikHhi¹

"[H× ]M× kOH× C;hhPHhi× k]× ilDDHii× ]M× kOH× ••€‡× �[kHhM;DH× �YP[PD;Y
.HhqPDHi× D;iHÊ{[FP[N× r]hX× r;i× ;× Y;DX× ]M× D;e;DPkt× rPkOP[
ilhNHhPHi× k]× Z;[l;YYt× hHqPHr× e;kPH[k× hHD]hFi× PFH[kP{HF× ;i
e]kH[kP;YYt×[HHFP[N×k]×CH×;FFHF×k]×,"�́ ×;[F×Z;XH×kOH×;FFPkP][¹
/OH× ilCiHglH[k×M]hZ;kP][× ]M×*hPZ;ht× �;hH× Hkr]hXi×e h]qPFHi
;[× ]ee]hkl[Pkt× k]× l[FHhk;XH× kOPi× r]hX× ][DH× eHh× *� ×;k× iD;YH
kOh]lNO× ;× iP[NYH× Ml[DkP][¹× �[× ]hFHh× k]× ]qHhD]ZH× ehHqP]li
D;e;DPkt×C;hhPHhi´×rH×N]×MlhkOHh×kO;[×kOH×••€‡×eh]Nh;ZZH×rPkO
kr]×[Hr×ikh;kHNPD×;DkP][i³

�PhikYt́ × kOH× /Olhh]DX× *lCYPD× �H;YkO× /H;Z× rPYY× r]hX×rPkO× Y]D;Y
DYP[PD;Y× YH;FHhi× k]× FHqHY]e× ;[F× ;NhHH× DYP[PD;Y× eh]k]D]Yi× kO;k
;YY]r× kOH× OPNOHik× hPiX× ;[F× Z]ik× ]CqP]li× e;kPH[ki× k]
;lk]Z;kPD;YYt× CH× ;FFHF× k]× kOH× D]hhHDk× ,"�× hHNPikHh¹× �]h
Hs;ZeYH´× e;kPH[ki× rPkO× ;[× HsPikP[N× FP;N[]iPi× M]h× ;×Y][NÊkHhZ
D][FPkP][× Z;FH× P[× iHD][F;ht× D;hH× M]YY]rP[N× ;[× HZHhNH[Dt
O]iePk;Y×;FZPiiP][×;[F×D]hhHDk×FP;N[]ikPD×eh]DHFlhH¹

����������������
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�� �� , P S URYH� W KH� &OLQLFDO� 0DQDJHP HQW � RI � 5HVLG HQW V� 'L DJQRVHG � ZLW K� /RQJ

7 HUP �&RQG LW LRQV� � 7 UHDW �W KH�0LVVLQJ�+XQG UHG V�

� �� �� � 'L DJQRVHG � /RQJ�7 HUP � & RQG L W L RQV� ZL W KL Q

W KH�7 KXUURF N�S RS XO DW L RQ

�PNlhH×…¹€‡× iO]ri× [lZCHhi× ]M×hHiPFH[ki×P[× /Olhh]DX×FP;N[]iHF
rPkO× FPxHhH[k× Y][NÊkHhZ× D][FPkP][i× ;[F× ][× FPxHhH[k×,"�
hHNPikHhi×P[×••€ˆ¿••×Ct×FHehPq;kP][×glP[kPYH¹×/OH×Z]ik×D]ZZ][
FP;N[]iHi×hHY;kH×k]×D;hFP]Êq;iDlY;h×ÆOteHhkH[iP][´×��
´×��×;[F
.kh]XHÇ´×hHiePh;k]ht×D][FPkP][i×Æ;ikOZ;×;[F×�"*
Ç´×;[F×FP;CHkHi¹
�PNlhH×…¹€‡×FHZ][ikh;kHi×kOH×PZe;Dk×kO;k×i]DP;Y×FHkHhZP[;[ki×]M
OH;YkO× eY;t× P[× Y][NÊkHhZ× D][FPkP][× FP;N[]iHi´× rPkO×hHiPFH[ki
Mh]Z×kOH×Z]hH×FHehPqHF×glP[kPYHi×€×;[F×•×CHP[N×]qHhÊhHehHiH[kHF
][×kOH×P[FPqPFl;Y×,"�×hHNPikHhi´×;[F×kO]iH×P[×kOH×YH;ik×FHehPqHF
glP[kPYHi×ƒ×;[F×„×CHP[N×l[FHhÊhHehHiH[kHF¹

�YZ]ik×ƒ×P[×HqHht×€•×hHiPFH[ki×P[×/Olhh]DX×;hH×YPqP[N×rPkO×][H×]h
Z]hH× Y][N× kHhZ× D][FPkP][i× kO;k× O;qH× CHH[× ilDDHiiMlYYt
FP;N[]iHF´× ;[F×O;qH×CHH[× ;FFHF×k]× �*×*h;DkPDH×,"�×FPiH;iH
hHNPikHhi¹

�PNlhH×…¹€‡
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� �� �� �& XUUHQW �0DQDJHP HQW �RI �/RQJ�7 HUP �& RQG L W L RQV�L Q �7 KXUURF N

�YP[PD;Y×Z;[;NHZH[k×]M×hHiPFH[kÔi×Y][NÊkHhZ×D][FPkP][i×Pi×eh]qPFHF×ehPZ;hPYt×kOh]lNO×kOHPh×�*×eh;DkPDH×qP;×,"�́ ×rPkO×;FFPkP][;Y
DYP[PD;Y×ilee]hk×eh]qPFHF×kOh]lNO×ieHDP;YPik× ���/×kH;Zi×M]h×hHiePh;k]ht́ ×OH;hk×M;PYlhH´×ikh]XH×hHO;CPYPk;kP][×;[F×FP;CHkHi¹×/OH×[Hr
�[kHNh;kHF×*hPZ;ht×;[F×�]ZZl[Pkt×�;hH×*� ×�H[k;Y×�H ;YkO×iHhqPDHi×;[F×��*/×rPYY×;Yi]×eh]qPFH×DYP[PD;Y×ilee]hk×k]×i]ZH×hHiPFH[ki
rPkO×D]ZZ][×ZH[k;Y×OH;YkO×FPi]hFHhi×ilDO×;i×FHehHiiP][×;[F×;[sPHkt¹

�C]lk× †•î× ]M× kOH×  �.× ClFNHk× Pi× ieH[k× ][× kOH× khH;kZH[k× ]M× hHiPFH[ki× rPkO× Y][NÊkHhZ× D][FPkP][i¹× /OH× Z;W]hPkt× ]M× hHiPFH[ki× P[
/Olhh]DX×rPkO×Y][NÊkHhZ×D][FPkP][i×;hH×rHYYÊZ;[;NHF×Clk×;×ZP[]hPkt×iO]r×DYP[PD;Y×CP]Z;hXHhi×kO;k×eY;DH×kOHZ×;k×OPNOHh×hPiX×]M
kOHPh×D][FPkP][×FHkHhP]h;kP[N×;[F×Z]hH× iHhP]li× ;FqHhiH×OH;YkO´×HZHhNH[Dt×O]iePk;Y×;FZPiiP][i× ;[F×H[kht×P[k]×kOH×�FlYk× .]DP;Y
�;hH×itikHZ¹×"ekPZPiP[N×kOH×DYP[PD;Y×Z;[;NHZH[k×]M×Y][NÊkHhZ×D][FPkP][i×P[×/Olhh]DX×Pi×][H×kOH×Z]ik×HxHDkPqH×P[kHhqH[kP][i×kO;k
rH×D;[×Z;XH×k]×PZeh]qH×e]elY;kP][×OH;YkO×;[F×ehHqH[k×FHZ;[F×][×kOH×Z]ik×HseH[iPqH×HYHZH[ki×]M×kOH×itikHZ¹

/;CYH×…¹€×iO]ri×kOH×eHhDH[k;NHi×Ct×*� ´×]M×hHiPFH[ki×][×i]ZH×]M×kOH×Y][NÊkHhZ×D][FPkP][i×,"�×hHNPikHhi´×rO]×O;qH×HPkOHh×[]k
hHDHPqHF×kOH× ieHDP{HF×XHt×DYP[PD;Y×P[kHhqH[kP][×M]h×kO;k×P[FPD;k]h× ]h× rO]iH×DYP[PD;Y×CP]Z;hXHhi× ;hH× ]lkiPFH×kOH×]ekPZlZ×h;[NH
ieHDP{HF× Ct× kOH× P[FPD;k]h¹× �k× FHZ][ikh;kHi× kOH× MlhkOHh× iD]eH× M]h× PZeh]qHZH[k× P[× Y][NÊkHhZ× D][FPkP][i× Z;[;NHZH[k× ]M× ]lh
hHiPFH[ki×;[F×;Yi]×q;hP;kP][×P[×eHhM]hZ;[DH×;Dh]ii×P[FPD;k]hi×CHkrHH[×FPxHhH[k×*hPZ;ht×�;hH× Hkr]hXi¹

/ DEOH� � � �

����������������
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� �� �� � 0L VVHG � 2S S RUW XQL W L HV� IRU� 6HF RQG DU\

3UHY HQW L RQ� W KURXJK� /RQJ�7 HUP � & RQG L W L RQV

0DQDJHP HQW

�PiiHF×"ee]hkl[PkPHi×M]h×.kh]XH×*hHqH[kP][

�;PYlhH×k]×]ekPZPiH×kOH×Z;[;NHZH[k×]M×Y][NÊkHhZ×D][FPkP][i×P[
HqHht×/Olhh]DX×hHiPFH[k×YH;Fi×k]×kOH×OH;YkO×ik;kli×]M×;×ZP[]hPkt
]M× hHiPFH[ki× FHkHhP]h;kP[N× l[[HDHii;hPYt́ × D;liP[N× ehHqH[k;CYH
iHhP]li× ;FqHhiH× OH;YkO× HqH[ki× hHglPhP[N× HZHhNH[Dt
O]iePk;YPi;kP][¹× /Oh]lNO× P[kHhh]N;kP][× ]M× kOH× /Olhh]DX× �HFHÊ
�[;YtkPD× �P[XHF× *;kPH[k× 
;k;× �;XH´× rH× ;hH× []ŕ × M]h×kOH× {hik
kPZH´×;CYH×k]×gl;[kPMt×kOPi×ÓM;PYlhH×FHZ;[FÔ´×[;ZHYt×kOH×ZPiiHF
]ee]hkl[PkPHi× M]h× ehHqH[kP][× ][× D]O]hki× ]M× /Olhh]DX× hHiPFH[ki
;FZPkkHF×k]×O]iePk;Y×;i×;[×HZHhNH[Dt×CHD;liH×]M×FHkHhP]h;kP][
P[×kOHPh×Y][NÊkHhZ×OH;YkO×D][FPkP][¹

�PNlhH× …¹€ˆ× iO]ri× kOH× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][× P[
D]O]hk×]M×€ˆ‚×/Olhh]DX×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×CHD;liH
]M×;×ikh]XH×P[×••€ˆ¿••¹

/OH×hH;i][i×CHOP[F×kOPi×M;PYlhH×FHZ;[F× ;hH×YPXHYt×k]×D]ZeYHs
;[F× ZlYkPÊM;Dk]hP;Y× ;[F× ;hH× YPXHYt× k]× P[DYlFH× P[ilyDPH[k
ilyDPH[k× D;e;DPkt× ;[F× D;e;CPYPkt× rPkOP[× ehPZ;ht× ;[F
D]ZZl[Pkt×D;hH×k]×l[FHhk;XH×eh];DkPqH×DYP[PD;Y×Z;[;NHZH[k´
Mh;NZH[k;kP][×]M×kOH×iHhqPDH×Y;[FiD;eH´×P[;FHgl;kH×itikHZi×k]
PFH[kPMt× ;[F× eh];DkPqHYt× Z;[;NH× ;YY× e;kPH[ki× ;[F× hHiPFH[k
CHO;qP]lh×ÆM]h×Hs;ZeYH×;×M;PYlhH×k]×;DDHii×D;hH×P[×;×kPZHYt×r;t
]h×;×M;PYlhH×k]×D]ZeYt×rPkO×kOH×;FqPDH×]M×DYP[PDP;[iÇ¹

)LJ X U H� � � � �

�[× OPNOYPNOkP[N× M;PYlhH× FHZ;[F´× rH× F]× []k× iHHX× k]× Z;XH
iPZeYPikPD×WlFNHZH[ki×]h×CY;ZH×][×;[t×][H×Nh]le×]M×DYP[PDP;[i
]h× hHiPFH[ki¾× iPZeYt× k]× OPNOYPNOk× kO;k× ;× D]YYHDkPqH× itikHZPD
M;PYlhH× P[× eh];DkPqH× D;hH× l[FHhYPHi× ;[F× FhPqHi× iHhP]li× ;FqHhiH
OH;YkO×HqH[ki×;[F×O]iePk;Y×;FZPiiP][i×kO;k×D]lYF×CH×ehHqH[kHF¹

/OHhH×rHhH×;×k]k;Y×]M×ˆ€×D;iH×{[FP[N×M;PYlhHi×ehH×;FZPiiP][×;[F
;× MlhkOHh× €•‚× ikh]XH× e;kPH[ki× M;PYHF× k]× CH× ;FFHF× k]× kOH
.kh]XH¿/��× ,"�× HqH[× ;MkHh× kOHPh× ;FZPiiP][× M]h× ikh]XH´
ilCik;[kP;YYt× P[DhH;iP[N× kOH× hPiX× ]M× ][ÊN]P[N× M;PYlhH× ]M
iHD][F;ht× ehHqH[k;kPqH× ;DkPqPkt́ × itikHZ;kPD× DYP[PD;Y
Z;[;NHZH[k×;[F×MlhkOHh×ikh]XHi¹

�[× ;FFPkP][´× kOHhH× rHhH× ;k× YH;ik× €ƒ†× ZPiiHF× ]ee]hkl[PkPHi
hHY;kP[N× k]× ]ekPZ;Y× DYP[PD;Y× Z;[;NHZH[k× ehP]h× k]× ikh]XH
;FZPiiP][× kO;k× P[DhH;iHF× hHiPFH[kiÔ× hPiX× ]M× ;× ikh]XH¹× "M× kO]iH
ikh]XH× e;kPH[ki× ][× kOH× OteHhkH[iP][× ;[F× ��
× ,"�× hHN PikHhi´
††î×;[F×‡‚î×hHieHDkPqHYt×O;F×l[D][kh]YYHF×CY]]F×ehHiilhH¹×"M
kO]iH×][×kOH×�khP;Y×�PChPYY;kP][×hHNPikHh́ ×††î×O;F×[]k×hHDHPqHF×;
���
•5�.D× ;iiHiiZH[k× k]× ;iDHhk;P[× kOH× [HHF× M]h× ;[kP Ê
D];NlY;kP][× ;[F× i]× O;F× []k× hHDHPqHF× ;eeh]ehP;kH× ;[kPÊ
D];NlY;kP][×PM×[HHFHF¾×kOH×iP[NYH×Z]ik×HxHDkPqH×P[kHhqH[kP][×;k
hHFlDP[N× ikh]XH× hPiX× P[× e;kPH[ki× rPkO× ��¹× "M× kO]iH×][× kOH
FP;CHkHi×,"�×hHNPikHh́ ×;YZ]ik×O;YM×O;F×FP;CHkHi×kO;k×r;i×e]]hYt
D][kh]YYHF¹

����������������
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

"M× kOH× €ˆ‚× O]iePk;Y× ;FZPiiP][i´× Pk× Pi× ikhPXP[N× kO;k× ;YZ]ik× kOhHH
gl;hkHhi×Æ€ƒƒ×hHiPFH[kiÇ×rHhH×;YhH;Ft×hHDHPqP[N×D;hH×M]h×;×Y][NÊ
kHhZ× D][FPkP][× Mh]Z× kOHPh× �*× ;[F¿]h×  ���/́ × ;[F¿]h× iHhqPDHi
Mh]Z× �FlYk× .]DP;Y× �;hH¹× /OPi× FHZ][ikh;kHi× kOH× ]ee]hkl[Pkt× M]h
HZCHFFP[N×itikHZ;kPD×;DkP][×k]×PZeh]qH×Y][NÊkHhZ×D][FPkP][i
D;hH×;Dh]ii×kOH×rPFHh×Y]D;Y×OH;YkO×;[F×D;hH×r]hXM]hDH¹

/OHhH×rHhH×€€„×ZPiiHF×]ee]hkl[PkPHi×M]h×D;iHÊ{[FP[N×��×ehP]h×k]
O]iePk;Y× ;FZPiiP][× kO;k× D]lYF× O;qH× hHilYkHF× P[× itikHZ;kPD
ehHqH[k;kPqH× D;hH× CHP[N× eh]qPFHF× k]× hHiPFH[ki× k]× ehHqH[k× kOH
;FZPiiP][¹× /OHhH× r;i× ;× M;PYlhH× k]× ;FF× …ˆ× Æƒ•îÇ× ]M× kOH× €†‚
hHiPFH[ki× ;FZPkkHF× k]× kOH× ��× ,"�× hHNPikHh× HqH[× ;MkHh× kOH
;FZPiiP][× Z;XP[N× eh];DkPqH× ;[F× ehHqH[k;kPqH× ][ÊN]P[N
Z;[;NHZH[k× ]M× kOHPh× ��× l[YPXHYt× ;[F× iPN[P{D;[kYt× P[DhH;iP[N
kOH×hPiX×]M×MlhkOHh×O]iePk;Y×;FZPiiP][i¹

�PNlhH× …¹•€× iO]ri× kOH× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][
;Z][Nik× kOH× €‚•× hHiPFH[ki× ;FZPkkHF× k]× O]iePk;Y× ;i× ;[
HZHhNH[Dt×CHD;liH×]M×OH;hk×M;PYlhH×P[×••€ˆ¿••¹

����������������

�PiiHF×"ee]hkl[PkPHi×M]h×*hHqH[kP][×]M×�khP;Y×�PChPYY;kP][
�ZHhNH[Dt×�]iePk;Y×�FZPiiP][i

�PNlhH×…¹•€

�PNlhH× …¹••× iO]ri× kOH× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][× P[
D]O]hk×]M×€†‚×/Olhh]DX×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×CHD;liH
]M×;khP;Y×{ChPYY;kP][×P[×••€ˆ¿••¹

)LJ X U H� � � � �

"M×kO]iH×;YhH;Ft×][×kOH×��×hHNPikHh×ehP]h×k]×O]iePk;Y×;FZPiiP][´
kOHhH× r;i× ;× M;PYlhH× k]× ���
•5�.D× hPiX× ;iiHii× •ˆ¹‚î× ]M
hHiPFH[ki×k]×;iDHhk;P[×kOH×[HHF×M]h×;[kPÊD];NlY;kP][×k]×hHFlDH
kOHPh×hPiX×]M×��×;[F×ikh]XH×;FZPiiP][i¹×"M×kO]iH×•‚×hHiPFH[ki×kO;k
rHhH×;iiHiiHF×;i×[HHFP[N×;[kPÊD];NlY;kP][×Æ���
•5�. D×iD]hH
è•Ç× ][Yt× ][H× hHiPFH[k× Æƒ¹‚îÇ× r;i× hHDHPqP[N× ;eeh]ehP;kH× ;[kPÊ
D];NlY;kP][×kOHh;et×ehP]h×k]×;FZPiiP][×´×;[F×;×MlhkOHh×€†×M;PYHF
k]×hHDHPqH×;[kPÊD];NlY;kP][×HqH[×;MkHh×O]iePk;Y×;FZPiiP][¹

7 K H� IDLOX UHV� LQ � FDVH�ê Q GLQ J �� & +$' �9$6 F� VFRUH

DVVHVVPHQ W � DQ G� DQ W L�FRDJ X ODW LRQ � W K HUDS\� PHDQ W � W K DW

RQ O\� RQ H� RI� W K H� � � � � UHVLGHQ W V� DGPLW W HG� W R� K RVSLW DO� IRU

$)� Z DV� DQ W L�FRDJ X ODW HG� SULRU� W R� DGPLVVLRQ �

b $GGUHVVLQ J � W K LV� IDLOX UH� UHSUHVHQ W V� D� 
TX LFN� Z LQ 
� W K DW

Z RX OG� \LHOG� VLJ Q Lê FDQ W � SRSX ODW LRQ � K HDOW K � DQ G� V \VW HP

GHPDQ G�UHGX FW LRQ �EHQ Hê W V�LQ �D�YHU\�VK RUW �W LPH�SHULR G

/OH×M;PYlhHi×P[×D;iH×{[FP[N´×���
•5�.D×iD]hH×;iiHii ZH[k×;[F
;[kPÊD];NlY;kP][× kOHh;et× ZH;[k× kO;k× ][Yt× ][H× ]M× kOH× €†‚
hHiPFH[ki×Æ•¹„‡îÇ×;FZPkkHF×k]×O]iePk;Y×M]h×��×r;i×hHDHPqP[N×;[kPÊ
D];NlY;kP][×kOHh;et×ehP]h×k]×;FZPiiP][¹× �FFhHiiP[N×kOPi×M;PYlhH
hHehHiH[ki×;×ÓglPDX×rP[Ô×kO;k×r]lYF×tPHYF×iPN[P{D;[k×e]elY;kP][
OH;YkO× ;[F× itikHZ× FHZ;[F× hHFlDkP][× CH[H{ki× P[× ;× qHht× iO]hk
kPZH×eHhP]F¹

�PiiHF×"ee]hkl[PkPHi×M]h×*hHqH[kP][×]M×�H;hk×�;PYlhH
�ZHhNH[Dt×�]iePk;Y×�FZPiiP][i
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[×k]k;Y×kOHhH×rHhH×€•‡×D;iHÊ{[FP[N×ZPiiHF×]ee]hkl[PkPHi´×rPkO
kOH×Z;W]hPkt×Æ‡‚îÇ×]M×HZHhNH[Dt×O]iePk;Y×;FZPiiP][i×M]h×OH;hk
M;PYlhH× CHP[N× Mh]Z× hHiPFH[ki× rO]× rHhH× []k× ehHqP]liYt× ][× kOH
�H;hk× �;PYlhH× ,"�× hHNPikHh¹× /OHhH× r;i× ;× M;PYlhH× k]×;FF× ˆ€
hHiPFH[ki× Æ‡ƒîÇ× ]M× kOPi× D]O]hk× k]× kOH× hHNPikHh× HqH[× ;MkHh× kOHPh
O]iePk;Y×;FZPiiP][´×Z;XP[N×itikHZ;kPD×;[F×eh];DkPqH×][ÊN]P[N
OH;hk× M;PYlhH× D;hH× l[YPXHYt× ;[F× P[DhH;iP[N× kOH× hPiX× ]M× MlhkOHh
O]iePk;Y×;FZPiiP][i×;[F×;×FHkHhP]h;kP][×P[×kOHPh×D][FPkP][¹

"M×kOH×••×hHiPFH[ki× ;FZPkkHF×k]×O]iePk;Y×rO]×rHhH×;YhH;Ft× ][
kOH×�H;hk×�;PYlhH×,"�×hHNPikHh́ ×][Yt× iHqH[×O;F×O;F×kOHPh×OH;hk
M;PYlhH×D][{hZHF×Ct×;[×���×ehP]h×k]×;FZPiiP][¹×�[×���×;YY]ri
DYP[PDP;[i× k]× FHkHDk× ;C[]hZ;YPkPHi× kO;k× Z;t× D;liH× ]h× r]hiH[
OH;hk× M;PYlhH× ;[F× eh]qPFH× ;eeh]ehP;kH× DYP[PD;Y× Z;[;NHZH[k¹
/OhHH×hHiPFH[ki×hHDHPqHF×;[× ���×HPkOHh×][× ]h×;MkHh×;FZPiiP][´
Clk× €•× Æ„„îÇ× O;F× []× hHD]hF× ]M× ;[× ���× HqH[× ;MkHh× O]iePk;Y
;FZPiiP][¹× /Oh]lNO× ;[;YtiHi× ]lh× ;[;YtiHi× ]M× kOH× /Ol hh]DX
�HFH;[;YtkPDi×F;k;×Y;XH×D]Ze;hP[N×]lkD]ZHi×]M×��×hHiPFH[ki
hHDHPqP[N× ;[× ���× ;[F× ;eeh]ehP;kH× DYP[PD;Y× Z;[;NHZH[k× rPkO
kO]iH×rO]×F]×[]k´×rH×D;YDlY;kH×kO;k×O;F×;[×���×CHH[×]Ck;P[HF
ehP]h×k]×;FZPiiP][´×kr]×]M×kOHiH×OH;hk×M;PYlhH×;FZPiiP][i×D]lYF
O;qH×CHH[×ehHqH[kHF¹

�PiiHF×"ee]hkl[PkPHi×M]h×*hHqH[kP][×]M×�"*
×�ZHhNH[ Dt
�]iePk;Y×�FZPiiP][i

�PNlhH× …¹••× iO]ri× kOH× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][
;Z][Nik×kOH×•ƒ•×/Olhh]DX×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×;i×;[
HZHhNH[Dt×CHD;liH×]M×�"*
×P[×••€ˆ¿••¹

�PNlhH×…¹••

�[×k]k;Y×kOHhH×rHhH×€„•×D;iHÊ{[FP[N×ZPiiHF×]ee]hkl[PkPHi´×rPkO
;YZ]ik×kr]ÊkOPhFi×]M×HZHhNH[Dt×O]iePk;Y×;FZPiiP][i×M]h×�"*

CHP[N× Mh]Z× hHiPFH[ki× rO]× rHhH× []k× ehHqP]liYt× ][× kOH× �"*

,"�×hHNPikHh¹×/OHhH×r;i×;×M;PYlhH×k]×;FF×€ƒƒ×hHiPFH[ki×Æˆ…îÇ×]M
kOPi× D]O]hk× k]× kOH× hHNPikHh× HqH[× ;MkHh× kOHPh× O]iePk;Y× ;FZPiiP][´
Z;XP[N×itikHZ;kPD×;[F×eh];DkPqH×][ÊN]P[N×�"*
×D;hH×l[YPXHYt
;[F× P[DhH;iP[N× kOH× hPiX× ]M× MlhkOHh× O]iePk;Y× ;FZPiiP][i× ;[F× ;
FHkHhP]h;kP][×P[×kOHPh×D][FPkP][¹×�×MlhkOHh×‚•×hHiPFH[ki×hHDHPqHF
;[×�-�×hHqPHr×;MkHh×kOHPh×O]iePk;Y×Clk×•…×hHiPFH[ki×O;F×[]×�-�
hHqPHr×HPkOHh×ehH×]h×e]ik×;FZPiiP][×Z;XP[N×Pk×Z]hH×FPyDlYk×M]h
kOHZ× k]× hHDHPqH× ;eeh]ehP;kH× DYP[PD;Y× Z;[;NHZH[k× ;[F
e]kH[kP;YYt× P[DhH;iP[N× kOH× hPiX× ]M× MlhkOHh× Hs;DHhC;kP][i× ;[F
O]iePk;Y×;FZPiiP][i¹

"M×kOH×ˆ•×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×rO]×rHhH×;YhH;Ft×][
kOH× �"*
× ,"�× hHNPikHh́ × |l× q;DDP[;kP][× D]qHh;NH× r;i× N]]F
Æ‡‡îÇ×rPkO×][Yt×€€×O;qP[N×[]k×hHDHPqHF×;×|l×q;DDP[;kP][×P[×kOH
ehHqP]li× €•× Z][kOi¹× �]rHqHh× YHii× kO;[× O;YM× Æƒƒ¹ƒîÇ×O;F
hHDHPqHF×;[×�-�×hHqPHr×P[DYlFP[N×Ftie[]H;×P[×kOH×€•×Z][kOi
ehP]h× k]× ;FZPiiP][¹× �[× �-�× hHqPHr× ;iiHiiHi× kOH× FHNhHH× ]M
ChH;kOYHii[Hii× P[× e;kPH[ki× rPkO× �"*
× P[× ]hFHh× k]× ;iiPik
DYP[PDP;[i× eh]qPFH× ;eeh]ehP;kH× Z;[;NHZH[k× ]M× ;× e;kPH[kÔi
D][FPkP][×k]×ehHqH[k×Pk×Mh]Z×FHkHhP]h;kP[N¹×‚•×hHiPFH[ki×hHDHPqHF
;[×�-�×hHqPHr×e]ik×O]iePk;Y×;FZPiiP][×Clk×kOHhH×r;i ×;×M;PYlhH
k]× D][FlDk× ;× hHqPHr× P[× •…× hHiPFH[ki× HqH[× ;MkHh× O]iePk;Y
;FZPiiP][× M]h× �"*
× Z;XP[N× itikHZ;kPD× Z;[;NHZH[k× ;[F
ehHqH[k;kPqH×D;hH×]M×kOHPh×D][FPkP][×YHii×YPXHYt×]h×HxHDkPqH¹

�PiiHF×"ee]hkl[PkPHi×M]h×*hHqH[kP][×]M×�ikOZ;×�ZHhN H[Dt
�]iePk;Y×�FZPiiP][i

�PNlhH×…¹•‚

����������������
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[× k]k;Y× kOHhH× rHhH× „€× D;iHÊ{[FP[N× ZPiiHF× ]ee]hkl[PkPHi´× rPkO
]qHh×O;YM×]M×HZHhNH[Dt×O]iePk;Y× ;FZPiiP][i×M]h× ;ikOZ;×CHP[N
Mh]Z× hHiPFH[ki× rO]× rHhH× []k× ehHqP]liYt× ][× kOH× ;ikOZ;× ,"�
hHNPikHh¹×/OHhH×r;i×;×M;PYlhH×k]×;FF×]qHh×kr]ÊkOPhFi×Æ†€îÇ×]M×kOPi
D]O]hk× k]× kOH× hHNPikHh× HqH[× ;MkHh× kOHPh× O]iePk;Y× ;FZPiiP][´
Z;XP[N× itikHZ;kPD× ;[F× eh];DkPqH× ][ÊN]P[N× ;ikOZ;× D;hH
l[YPXHYt× ;[F× P[DhH;iP[N× kOH× hPiX× ]M× MlhkOHh× O]iePk;Y× ;FZPiiP][i
;[F×;×FHkHhP]h;kP][×P[×kOHPh×D][FPkP][¹

"M×kO]iH×hHiPFH[ki×][×kOH×,"�×hHNPikHh×ehP]h×k]×;FZPiiP][´×][Yt
{qH×O;F×hHDHPqHF×;[×;ikOZ;×hHqPHr×P[×kOH×ehHqP]li×€•×Z][kOi
Æ„î× ]M× ;YY× ;FZPkkHF× e;kPH[kiÇ¹× "[Yt× ;× MlhkOHh× €„× hHDHPqHF× ;[
;ikOZ;× hHqPHr× e]ik× ;FZPiiP][¹× �[× ;ikOZ;× hHqPHr× ;PZi × k]
PZeh]qH×itZek]Zi×;[F×ehHqH[k×MlklhH×;ikOZ;×;kk;DXi¹ ×�;PYlhH
k]× D][FlDk× hHqPHri× P[× kOH× Z;W]hPkt× ]M× hHiPFH[ki× C]kO× ehH× ;[F
e]ik× O]iePk;Y× ;FZPiiP][× iPN[P{D;[kYt× P[DhH;iHi× kOH×hPiX× ]M
MlhkOHh× FHkHhP]h;kP][× P[× kOHPh× D][FPkP][× ;[F× MlklhH× O]iePk;Y
;FZPiiP][i¹

�PiiHF×"ee]hkl[PkPHi×M]h×*hHqH[kP][×]M×�ZHhNH[Dt×�] iePk;Y
�FZPiiP][i×FlH×k]×�]C;h×*OHlZ][P;

�PNlhH× …¹•ƒ× iO]ri× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][× ]M× kOH
O]iePk;Y× ;FZPiiP][× ]M× kOH× •‚‡× /Olhh]DX× hHiPFH[ki× CHD;liH× ]M
�]C;h×*[HlZ][P;×P[×••€ˆ¿••¹

"M×kOH×•‚‡×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×M]h×Y]C;h×e[HlZ][P;´
€‡•×Æ†…îÇ×rHhH×HYPNPCYH×M]h×e[HlZ]D]DD;Y×q;DDP[;kP][¹× �YZ]ik
;YY× ]M× kOH× HYPNPCYH× D]O]hk× ;FZPkkHF× k]× O]iePk;Y× Æˆ‡îÇ× rHhH
l[q;DDP[;kHF×;[F×][Yt×][H×hHiPFH[k×hHDHPqHF×q;DDP[;kP][×e]ik
;FZPiiP][¹

����������������

�[DhH;iP[N× e[HlZ]D]DD;Y× q;DDP[;kP][× D]qHh;NH× P[× HYPNPCYH
D]O]hki× Pi× ;× ÓglPDX× rP[Ô× k]× ehHqH[k× iPN[P{D;[k× [lZCHhi× ]M
O]iePk;Y×;FZPiiP][i×M]h×e[HlZ][P;¹

� �� �� � 7 KH� 3RW HQW L DO � 2S S RUW XQL W L HV� RI

2S W L P L VL QJ� /RQJ� 7 HUP � & RQG L W L RQV

0DQDJHP HQW � RQ� 3UHY HQW L QJ� +RVS L W DO

$G P L VVL RQV

�PNlhH× …¹•‚× iO]ri× kOH× ZPiiHF× ]ee]hkl[PkPHi× M]h× ehHqH[kP][
;Z][Nik×kOH×€•€×/Olhh]DX×hHiPFH[ki×;FZPkkHF×k]×O]iePk;Y×;i×;[
HZHhNH[Dt×CHD;liH×]M×;ikOZ;×P[×••€ˆ¿••¹

/Oh]lNO× ;[;YtiHi× liP[N× kOH× /Olhh]DX× �HFH;[;YtkPDi× � P[XHF

;k;× �;XH´× rH× ;hH× ;CYH× k]× D;YDlY;kH× kOH× PZe;Dk× kO;k× FPxHhH[k
DYP[PD;Y× P[kHhqH[kP][i× ieHDP{HF× l[FHh× ,"�× O;qH× ][× O]iePk;Y
;FZPiiP][i¹×�PNlhH×…¹•ƒ×iO]ri×kOH×[lZCHh×]M×hHiPFH[ki×kO;k×rH
r]lYF×[HHF×k]×khH;k×liP[N×FPxHhH[k×,"�×P[kHhqH[kP][i×k]×ehHqH[k
][H×O]iePk;Y×;FZPiiP][×ÆkOH×Ó lZCHh× HHFHF×k]×/hH;kÔ×]h×  /Ç¹
/OH× iZ;YYHh× kOH×   /́ × kOH× MHrHh× [lZCHh× ]M× hHiPFH[ki×[HHF× k]
hHDHPqH×kOH×P[kHhqH[kP][×k]×ehHqH[k×][H×O]iePk;Y×;FZPiiP][×;[F
i]×kOH×D]Ze;h;kPqHYt́ ×kOH×Z]hH×HxHDkPqH×kOH×P[kHhqH[kP][×Pi× ;k
ehHqH[kP[N×;×O]iePk;Y×;FZPiiP][¹

)LJ X U H� � � � �

)LJ X U H� � � � �

*[HlZ]D]DD;Y× q;DDP[;kP][× Pi× hHD]ZZH[FHF× M]h× ;FlYki×;NHF
…„ã×;[F×t]l[NHh×;FlYki×rPkO×]kOHh×l[FHhYtP[N×OH;YkO×D][FPkP][i
kO;k× HYHq;kH× kOHPh× hPiX× ]M× e[HlZ][P;× P[DYlFP[N× kO]iH× rPkO
DOh][PD× Yl[N´× YPqHh× ;[F× hH[;Y× FPiH;iH× ;[F× kO]iH× rO]× ;hH
PZZl[H×ilehHiiHF¹×6OPYik×q;DDP[;kP][×F]Hi[Ôk×HYPZP[;kH×hPiX×]M
e[HlZ][P;×D]ZeYHkHYt́ ×Pk×iPN[P{D;[kYt×hHFlDHi×hPiX×Pk¹

�]C;h×e[HlZ][P;×Pi×;×Yl[N×P[MHDkP][×D;liP[N×;×ClPYFÊle×]M×|lPF
P[× kOH× Yl[Ni× k]× hHFlDH× kOH× HxHDkPqH[Hii× ]M× kOH× ;YqH]YP× k]
]stNH[;kH×CY]]F¹Ø
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/OH× Z]ik× HxHDkPqH× P[kHhqH[kP][i× ÆrPkO× kOH× iZ;YYHik×  /iÇ× ;hH× hPiX× ;iiHiiP[N× hHiPFH[ki× ][× kOH× ��× ���
•5 �.D× iD]hH× ;[F
ehHiDhPCP[N×;[kPÊD];NlY;[k×kOHh;et×k]×kO]iH×;k×OPNO×hPiX´×;[F×Z;[;NP[N×CY]]F×ehHiilhH×][×kO]iH×rPkO×HsPikP[N×ikh]XH¿/��×OPik]ht
rO]× ;hH× ;NHF× l[FHh× ‡•¹× 
HYPqHhP[N× kOHiH× P[kHhqH[kP][i× k]× ][Yt× ƒ× ;[F× …× hHiPFH[ki× hHieHDkPqHYt× rPYY× ehHqH[k× ][H× ]M× kOHZ
HseHhPH[DP[N×;×O]iePk;Y×;FZPiiP][×P[×kOH×[Hsk×€•×Z][kOi¹


t×D]Ze;hP[N×OH;YkO×;[F×D;hH×iHhqPDH×liH×CHkrHH[×D]O]hki×]M×/Olhh]DX×hHiPFH[ki×rPkO×Y][NÊkHhZ×D][FPkP][i×rO]×F]×;[F×F]×[]k
hHDHPqH×ilDDHiiMlY×,"�×P[kHhqH[kP][i×liP[N×kOH×/Olhh]DX×F;k;×Y;XH´×rH×D;[×[]r×;DDlh;kHYt×D;YDlY;kH×kOH×]ee]hkl[Pkt×k]×hHFlDH
FHZ;[F× ;[F× D]ik× ][× FPxHhH[k× iHhqPDHi× rPkOP[× ]lh× Y]D;Y× itikHZ× kOh]lNO× PZeh]qP[N× Y][NÊkHhZ× D][FPkP][× Z;[;NHZH[k¹× /OPi× Pi
iO]r[×P[×{NlhH×…¹•…×M]h×kOH×Z]ik×D]ik×HxHDkPqH×DYP[PD;Y×P[kHhqH[kP][i¹

�PNlhH×…¹•…

����������������
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�[× k]k;Y´× ;k× MlYY× ]ekPZPi;kP][× ]M× ;YY× hHiPFH[ki× ;N;P[ik× kOH× iPs× ,"�× P[FPD;k]hi× ;[;YtiHF× Æ][Yt× ;× qHht× iZ;YY× eh]e]hkP][× ]M× ;YY× ,"�
P[FPD;k]hiÇ´×kOHhH×Pi×;[×]ee]hkl[Pkt×k]×FHYPqHh×;×k]k;Y×]M×à•¹€€•�×i;qP[Ni×kOh]lNO×;q]PFHF× �.×;ZClY;[ DH×;[F×O]iePk;Y×FHZ;[F×;[F
;× MlhkOHh× à‡‚†́ ‚€ˆ× k]× �FlYk× .]DP;Y× �;hH¹× /OPi× FHZ][ikh;kHi× iPN[P{D;[k× ]ee]hkl[Pkt× k]× PZeh]qH× kOH× {[;[DP;Y× ;[F× ]eHh;kP][;Y
ilik;P[;CPYPkt× ]M× kOH× Y]D;Y× OH;YkO× ;[F× D;hH× itikHZ×kOh]lNO× MlhkOHh× PZeh]qHZH[ki× P[× Y][NÊkHhZ× D][FPkP][× Z;[;NHZH[k× rPkOP[
*hPZ;ht× ;[F× �]ZZl[Pkt× �;hH¹× �h]Z× kOH× ;[;YtiHi× l[FHh k;XH[´× kOH× CPNNHik× ]ee]hkl[Pkt× hHiki× P[× PZeh]qP[N× kOH× ]ekPZPi;kP][× ]M
hHiPFH[ki×rPkO×;×OPik]ht×]M×ikh]XH¿/��¹

6H×;hH×;Yi]×;CYH×k]×D;YDlY;kH×kOH×e]kH[kP;Y×PZe;Dk×kO;k×PZeh]qHF×D;iHÊ{[FP[N×;[F×]ekPZPiP[N×DYP[PD;Y×Z;[;NHZH[k×Æ]M×kOH×,"�
P[FPD;k]hi×;[;YtiHF×;C]qHÇ×D]lYF×O;qH×][×ehHqH[kP][×]M×O]iePk;Y×;FZPiiP][i×M]h×FPxHhH[k×Y][NÊkHhZ×D][FPkP][i×;Z][Nik×/Olhh]DX
hHiPFH[ki¹×/OPi×Pi×iO]r[×P[×{NlhH×…¹•†¹

�PNlhH×…¹•†

"lh×;[;YtiHi×FHZ][ikh;kHi×kO;k×;×iPN[P{D;[k×eh]e]hk P][×]M×O]iePk;Y×;FZPiiP][i×;hH×ehHqH[k;CYH×;[F×;q]PF;CYH×kOh]lNO×PZeh]qHF
D;iHÊ{[FP[N× ;[F× DYP[PD;Y× Z;[;NHZH[k´× FHYPqHhP[N× ;× rP[ÊrP[× ]M× C]kO× PZeh]qHF× e]elY;kP][× OH;YkO× ]lkD]ZHi×M]h× hHiPFH[ki× ;[F
]eHh;kP][;Y×;[F×{[;[DP;Y×ilik;P[;CPYPkt×k]×OH;YkO×iHhqPDHi¹

����������������
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� �� �� � 7 KH� 7 KXUURF N� 3RS XO DW L RQ� +HDO W K

0DQDJHP HQW �3URJUDP P H�W R�G DW H

.khHkDOHF×,"�

/Olhh]DXÔi× ••€†× × ikh;kHNt× iHk× ]lk× ;× iHhPHi× ;
ikh;kHNPD×hHD]ZZH[F;kP][i×M]h×PZeh]qP[N×kOH×Z;[;NHZH[k×]M
FP;N[]iHF× Y][NÊkHhZ× D][FPkP][i× kO;k× O;qH× CHH[× ilDDHiiMlYYt
PZeYHZH[kHF× kOh]lNO× kOH× *]elY;kP][× �H;YkO× �;[;NHZH[k
*h]Nh;ZZH×rPkOP[×

�;iH× M]h× �O;[NH


HkkHh×�;hH×/]NHkOHh×/Olhh]DX³

/OH× Hq;Yl;kP][× Mh]Z× kOH× eh]Nh;ZZH× r;i× P[DhHFPCYt× e]iPkPqH¹
.]ZH× ]M× kOH× D]ZZH[ki× Mh]Z× DYP[PDP;[i× ;kkH[FP[N× kOH×D]lhiH
;hH×CHY]r

����������������

�;hFP]q;iDlY;h×
PiH;iH×0eiXPYYP[N×*h]Nh;ZZH
6H× D]ZZPiiP][HF× ;× �5
× 0eiXPYYP[N× *h]Nh;ZZH× M]h× *hPZ;ht
�;hH× DYP[PDP;[i× CHkrHH[× �lYt× ••€‡× ;[F× �HChl;ht× ••€¹̂× /OH
*h]Nh;ZZH´× ;DDhHFPkHF× Ct× kOH× -]t;Y× �]YYHNH× ]M× �H[Hh;Y
*h;DkPkP][Hhi×D][iPikHF×]M×iPs×Z]FlYHi×D]qHhP[N³

� 0\ � N QRZOHGJH� ZDV � V RU HO\ � RXW� RI� GDWH�� ZRU V H� V WLOO�� K DY LQJ� U DWHG

P\ V HOI�DW����,�KDG�QR�LQV LJKW���ç

* 3 � D WWH QGL QJ� 'L D EH WH V � 0RGXO H

� � �ç7 KLV SU RJU DPPH�V KRXOG�EH�PDQGDWRU \ �IRU �DOO�* 3V

* 3 � D IWH U� D WWH QGL QJ� +H D UW� )D L O XUH � PRGXO H

� ,� ZLOO� F RPSOHWHO\ � F KDQJH� P\ � F OLQLF DO� SU DF WLF H� IROO RZLQJ� WKLV

PRGXOH��ç

* 3 � D WWH QGL QJ� $)� 0RGXO H

�H;hk×�;PYlhH
���×�[kHhehHk;kP][
�DO]×hHe]hk×�[kHhehHk;kP][×;[F×5;YqH×
PiH;iH
.k;CYH× �[NP[;¿��
× �5× -PiX× �iiHiiZH[k´× *hHqH[kP][
;[F×
P;CHkHi
�khP;Y×�PChPYY;kP][
*;YePk;kP][i×;[F×�hhtkOZP;

/OH×[;kP][;Y×,"�×Mh;ZHr]hX×{[;[DP;YYt×P[DH[kPqPiHi×P[FPqPFl;Y
�*× eh;DkPDHi× k]× FHYPqHh× DYP[PD;Y× P[kHhqH[kP][i× ;[F¿]h× H[ilhH
DYP[PD;Y× CP]Z;hXHh× ]ekPZPi;kP][× k]× ;× DHhk;P[× eh]e]hkP][× ]M
hHiPFH[ki× ][× P[FPqPFl;Y× ,"�× FPiH;iH× hHNPikHhi× ÆktePD;YYt
CHkrHH[×‡•Êˆ„î×FHeH[FP[N×][×kOH×DYP[PD;Y×P[FPD;k]hÇ¹×�]rHqHh
kOPi×ikPYY×YH;qHi×CHkrHH[×„Ê€„î×]M×e;kPH[ki×][×kOH×hHNPikHh×rOHhH
hHi]lhDHi× ;hH× []k× eh]qPFHF× k]× eh;DkPDHi× k]× FHYPqHh×kOH
P[kHhqH[kP][´×;[F×kOHiH×hHZ;P[P[N×e;kPH[ki×;hH×YPXHYt×k]×CH×kO]iH
O;hFHik×k]×hH;DO×;[F×YH;ik×YPXHYt×k]×H[N;NH×rPkO×kOH×ilhNHht¹×�i
ilDO´× Pk× D;[× CH× ;hNlHF× kO;k× ,"�× [;kP][;Y× D]ZZPiiP][P[N
eHheHkl;kHi×HsPikP[N×OH;YkO×P[Hgl;YPkPHi¹

/OH× Z]FlYHi× ;PZHF× k]× P[DhH;iH× ehPZ;ht× D;hH× DYP[PDP;[iÔ
X[]rYHFNH×;[F×D][{FH[DH×P[×kOH×FP;N[]iPi× ;[F×Z;[;NH ZH[k
]M×D;hFP]Êq;iDlY;h×FPiH;iH× ;[F× r;i× ;kkH[FHF×Ct×•ˆ×DYP[PDP;[i
Mh]Z×•‚×ilhNHhPHi¹

/OH× /Olhh]DX× .khHkDOHF× ,"�× D][kh;Dk´× {hik× P[kh]FlDHF× P[× ••€‡
;FFhHiiHi× kOPi× P[HglPkt× Ct× eh]qPFP[N× ;FFPkP][;Y× {[;[DP;Y
P[DH[kPqH× k]× eh;DkPDHi× k]× FHYPqHh× DYP[PD;Y× Z;[;NHZH[k× k]× kOH
hHZ;P[P[N×D]O]hk×]M×hHiPFH[ki×][×kOH×,"�×P[FPD;k]hi×PFH[kP{HF
;i×O;qP[N×kOH×CPNNHik×e]iPkPqH×PZe;Dk×][×e]elY;kP][×OH;YkO¹×"lh
Hq;Yl;kP][× ]M× kOH× D][kh;Dk× ilNNHiki× O;i× FHYPqHhHF× ;× i;qP[N× P[
;q]PFHF×;FlYk×i]DP;Y×D;hH×;[F× �.×FHZ;[F×]M×à‚¹•‡×M]h×HqHht×à€
P[qHikHF× Ct× ehHqH[kP[N× iHhP]li× ;FqHhiH× OH;YkO× HqH[ki¹× �]h
Hs;ZeYH´×rH×HikPZ;kH×kOH×D][kh;Dk×O;i×ehHqH[kHF×ƒ•×ikh]XHi´
FHYPqHhP[N× à‡†‚́ •••× P[× ;q]PFHF× �FlYk× .]DP;Y× �;hH× ;[F×  �.
khH;kZH[k×D]iki¹

�PNlhH×…¹•‡×iO]ri×kOH×PZe;Dk×kO;k×kOH×.khHkDOHF×,"�×D][kh;Dk
O;F× P[× PZeh]qHF× eHhM]hZ;[DH× ][× kOH× P[FPD;k]hi× P[DH[kPqPiHF
D]Ze;hHF× k]× kOH× ehHqP]li× tH;hÔi× C;iHYP[H× CHM]hH× kOH× D][kh;Dk
r;i×P[kh]FlDHF¹

)LJ X U H� � � � �
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,P SDF W � RI� 7 K X UURF N
V� 3RSX ODW LRQ � +H DOW K � 0DQ DJH P H Q W

3URJUDP P H �W R�GDW H

)LJ X U H� � � � �

�]hH× hHDH[kYt́ × ;FFPkP][;Y× k]ePD× ieHDP{D× eh]{YH× D;hFi× M]h× H;DO
eh;DkPDH×][×�H[k;Y×�H;YkO×;[F×�khP;Y×�PChPYY;kP][×O;qH×;Yi]×CHH[
FHqHY]eHF¹

)LJ X U H� � � � �

�][N×/HhZ×�][FPkP][×*h;DkPDH×
;iHF×*h]{YH×�;hFi

/OH× *lCYPD× �H;YkO× /H;Z× O;i× eh]FlDHF× FHFPD;kHF× �][N×/HhZ
�][FPkP][i× *h]{YH× D;hFi× M]h× HqHht× ilhNHht× iP[DH× ••€‡´
CH[DOZ;hXP[N×Y][N×kHhZ×D][FPkP][×Z;[;NHZH[k×eHhM]hZ;[DH
]M× kOH× ilhNHht× ;N;P[ik× ;× h;[NH× ]M× P[FPD;k]hi× hHY;kP[N× k]× Y][N
kHhZ× D][FPkP][× Z;[;NHZH[k× k]NHkOHh× rPkO× kOHPh× hHMHhh;Y
CHO;qP]lh×;[F×eh;DkPDH×e]elY;kP][Ôi×O]iePk;Y×;FZPiiP][×h;kHi×M]h
�ZClY;k]ht×.H[iPkPqH×�;hH×�][FPkP][i¹×/OH×D;hFi×M]hZ×kOH×C;iPi
]M×CPÊ;[[l;Y×,l;YPkt×�Zeh]qHZH[k×qPiPki×rOHhH×;×elCYPD×OH;YkO
ieHDP;YPik× ZHHki× rPkO× eh;DkPDH× DYP[PDP;[i× k]× FPiDlii× kOHPh× F;k;
;[F× ;NhHH× ;× gl;YPkt× PZeh]qHZH[k× ;DkP][× eY;[× k]× PZeh]qH
DYP[PD;Y×eh;DkPDH×;[F×eHhM]hZ;[DH¹

�;hYt× Hq;Yl;kP][× ]M× kOH× *��× eh]Nh;ZZH× ;eeH;hi× k]× iO]r× ;
e]iPkPqH× ]qHh;YY× PZe;Dk× ][× e]elY;kP][× OH;YkO× ]lkD]ZHi¹× Ø × /OH
ler;hF× khH[F× P[× D;hFP]Êq;iDlY;h× HZHhNH[Dt× O]iePk;Y
;FZPiiP][i× Pi× hHqHhiHF× P[× kOH× tH;h× ;MkHh× kOH× eh]Nh;ZZH× r;i
P[kh]FlDHF×r;i×hHqHhiHF×;[F×CHNP[i×k]×M;YY×M]h×C]kO×OH;hk×M;PYlhH
;[F×ikh]XH¹×Æ�PNlhHi×…¹•ˆ×;[F×…¹‚•×CHY]rÇ¹

����������������
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6OPYik× kOH× Hq;Yl;kP][× F;k;× P[× kOH× ehHqP]li× iHDkP][×][× kOH
PZe;Dk× ]M× ]lh× *]elY;kP][× �H;YkO× �;[;NHZH[k× *h]Nh;ZZ H× k]
F;kH× Pi× H[D]lh;NP[N´× Pk× Pi× r]hkO× []kP[N× kO;k× Pk× ehHÊF;kHi× kOH
�"5�
Ê€ˆ×e;[FHZPD¹


HZ;[F× ][× *hPZ;ht× �;hH× Pi× ;k× hHD]hF× YHqHYi× ;[F× �*i×hHe]hk
OlNH×FPyDlYkt×P[×D][kP[lP[N×k]×CH×;CYH×k]×FHYPqHh×eh];DkPqH×D;hH
P[× ;× D][kHsk× ]M× hH;DkPqH× FHZ;[F× kO;k× iPN[P{D;[kYt× ]lkikhPei
ileeYt¹×�O;ekHh×„× iHki× ]lk× ]lh×eY;[i×k]× ;FFhHii×kOPi×D;e;DPktÊ
ileeYt× N;e× ;[F× F]P[N× i]× ilDDHiiMlYYt× Pi× Ml[F;ZH[k;Y × k]× hHÊ
ik;hkP[N×HxHDkPqH×eh];DkPqH×Y][NÊkHhZ×D][FPkP][i×Z;[;NHZH[k¹
�O;ekHh×†× iHki× ]lk× ;FFPkP][;Y× ;DkP][×kO;k× rH×rPYY×k;XH×k]×ClPYF
P[kHNh;kHF× D]ZZl[Pkt× kH;Zi× ;h]l[F× *� i× ;[F× ilhNHhPH i× k]
eh]qPFH×;FFPkP][;Y×D;e;CPYPkt×k]×FHYPqHh×eh];DkPqH×D;hH¹

�FFhHiiP[N×�lYkPÊ�]hCPFPkt×;[F×�HqHh;NP[N×kOH
"ee]hkl[PkPHi×]M×*� i

�[DhH;iP[N×ehPZ;ht× ;[F×D]ZZl[Pkt×D;hH×D;e;DPkt×Pi× ][Yt×e;hk
]M×kOH×i]YlkP][¹×�k×Pi×qPk;Y×kO;k×rH×;Yi]×liH×kOH×D;e;DPkt×kO;k×rH
O;qH×P[×kOH×Z]ik×HyDPH[k×;[F×HxHDkPqH×r;t×FHYPqHh×kOH×NhH;kHik
PZe;Dk×;k×e]elY;kP][×YHqHY¹×6OH[×kOH×]hPNP[;Y×*��×eh]Nh;ZZH
r;i× P[kh]FlDHF× P[× H;hYt× ••€‡´× *hPZ;ht× �;hH×  Hkr]hXi× FPF× []k
HsPik× ;[F× ,"�× r;i× ]hN;[PiHF× ;k× �*× eh;DkPDH× YHqHY¹× �qHht
ilhNHht×r;i×hHie][iPCYH×M]h×FHYPqHhP[N×HqHht×P[FPD;k]h×][×HqHht
FPiH;iH× F]Z;P[× P[FHeH[FH[kYt¹× /OPi× Pi× l[F]lCkHFYt× []k× kOH
Z]ik× HyDPH[k× r;t× ]M× FHYPqHhP[N× ,"�¹× 
PxHhH[k× ilhNHhPHi× O;qH
FPxHhH[k×DYP[PD;Y×iXPYY×ZPsHi×rPkO×FPxHhH[k×ieHDP;YPkPHi¹×"[H×Z;t
O;qH×;×eh;DkPDH×[lhiH×ieHDP;YPiP[N×P[×FP;CHkHi´× ;[]kOHh×rPkO×;
�*r.�× ieHDP;YPiP[N× P[× OH;hk× M;PYlhH¹× /OHiH× FPxHhH[DHi× D;[
D;liH×q;hP;kP][×P[×]lkD]ZH×M]h×hHiPFH[ki¹

.PZPY;hYt́ × hHiPFH[ki× rPkO× kOH× i;ZH× Y][NÊkHhZ× D][FPkP][× O;qH
FPxHhP[N×[HHFi¹×/OH×Z;W]hPkt×;hH×YPXHYt×k]×CH×rHYY×D][kh]YYHF×;[F
[HHF× ][Yt× ;[[l;Y× Z][Pk]hP[N¹× .]ZH× Z;t× O;qH× i]ZH× DYP [PD;Y
CP]ÊZ;hXHhi× Z]qP[N× ]lk× ]M× D][kh]Y× ;[F× [HHF× Z]hH× P[kH[iPqH
ilee]hk¹× �× ZP[]hPkt× ;hH× YPXHYt× k]× CH× D]ZeYHs× ;[F× Z;t× [HHF
P[kH[iPqH×ieHDP;YPik×DYP[PD;Y×P[elk¹×/OH×iXPYYi×;[F×gl;YP{D;kP][i×]M
kOH× DYP[PDP;[i× k]× Z;[;NH× kOHiH× kOhHH× FPxHhH[k× D]O]hki× ;Yi]
q;hPHi¹×/OH×Z]ik×D]ZeYHs×;hH×CHik×Z;[;NHF×Ct×ieHDP;YPik×�*i
rPkO× �][ilYk;[k× P[elk´× kOH× {hik× D;[× CH× rHYY× Z;[;NHF× Ct
eh;DkPDH×[lhiHi¹


lhP[N× kOH× Y;ik× ••× Z][kOi´× ,"�× O;i× CHH[× ilieH[FHF× M]h× kr]
tH;hi× hl[[P[N× ;i× *hPZ;ht× ;[F× �]ZZl[Pkt× �;hH× D;e;DPk t× ;[F
D;e;CPYPkt× r;i×FPqHhkHF×P[k]×ZPkPN;kP[N×kOH×[HN;kPqH×HxHDki× ]M
kOH×e;[FHZPD¹×6OPYik× l[FHhik;[F;CYH×;[F× [HDHii;ht́ ×kOPi×O;i
;YZ]ik×DHhk;P[Yt×O;F×;×[HN;kPqH×PZe;Dk×][×kOH×ehHqP]liYt×O;hFÊ
r][× PZeh]qHZH[ki× P[× Y][NÊkHhZ× D][FPkP][× Z;[;NHZH[k¹ × 6H
;hH× []r× iHHP[N× P[× PZe;Dk× ]M× e;liP[N× iHD][F;ht× ehHqH[kP][
;DkPqPkt× rPkOP[× kOH× D]ZZl[Pkt× P[× kOH× M]hZ× ]M× iPN[P{D;[k
P[DhH;iHi×P[×kOH×DYP[PD;Y×D]ZeYHsPkt×;[F×[lZCHhi×]M×hHiPFH[ki´
qHht×l[rHYY×rPkO×[][Ê�"5�
×D][FPkP][i×;hhPqP[N×;k×kOH×O]iePk;Y
;[F×;FlYk×i]DP;Y×D;hH×Mh][k×F]]hi¹

� �� �� � )XW XUH� 6W UDW HJL F � $F W L RQ� W R� ,P S URY H� /RQJ�

7 HUP �& RQG L W L RQV�0DQDJHP HQW

�[N;NHZH[k×rPkO×/Olhh]DX×�*i×ilNNHiki×kO;k×kOHt×]MkH[×hHe]hk
FPyDlYkt×;DDHiiP[N×�][ilYk;[k×P[elk×]h×;FqPDH×rPkO]lk×Z;XP[N
;× O]iePk;Y× ]lke;kPH[k× hHMHhh;Y× kO;k× Z;t× O;qH× ;× r;PkP[N× YPik× ]M
Z;[t× Z][kOi¹× �i× ;× hHilYk´× rOHhH× ;× Z]hH× kPZHYt× ;[F× lhNH[k
hHie][iH× Pi× hHglPhHF× kOHt× ;hH× M]hDHF× k]× iH[F× e;kPH[ki× k]× �ð�¹
/OPi×Pi×;[×P[HyDPH[k×liH×]M×itikHZ×hHi]lhDHi×;[F×P[D][qH[PH[k
M]h×e;kPH[ki¹

/Olhh]DX×O;i×;YhH;Ft×eP][HHhHF×;×[Hr×�[kHNh;kHF×*hPZ;ht×;[F
�]ZZl[Pkt×�;hH×Z]FHY×M]h×ZH[k;Y×OH;YkO´×D]ÊFHiPN[HF×kOh]lNO
ChP[NP[N×�*i×k]NHkOHh×rPkO×�][ilYk;[k×*itDOP;khPiki×k]×FHqPiH×;
Z]hH× HxHDkPqH× r;t× ]M× r]hXP[N× k]NHkOHh¹× /OH× Z]FHY´× C;iHF
;h]l[F× H;DO× *� ´× Z;hhPHi× *hPZ;ht× �;hH× ik;x× rPkO× ieHDP;YPik
eitDOP;khPD× [lhiP[N× ;[F× eitDO]Y]Nt× ik;x× rPkO× FHFPD;kHF
�][ilYk;[k×*itDOP;kht×.HiiP][×P[elk´×CYlhhP[N×kOH×YP[Hi×CHkrHH[
ehPZ;ht× ;[F× iHD][F;ht× D;hH× ;[F× ;FFhHiiP[N× kOH× OPik]hPD
Mh;NZH[k;kP][×CHkrHH[× ;[F× rPkOP[×D;hH×e;kOr;ti¹×6H×P[kH[F
k]× liH× Pk× ;i× ;× CYlH× ehP[k× M]h× ]kOHh× Y][NÊkHhZ× D][FPkP][i
Z;[;NHZH[k´× r]hXP[N× rPkO× *� i× ;[F× kOHPh× D][ikPklH[k
eh;DkPDHi× k]× D]ÊFHiPN[× P[kHNh;kHF× Y][NÊkHhZ× D][FPkP][i
Z;[;NHZH[k× Ml[DkP][i× ;k× *� × rPkO× iO;hHF× D;e;DPkt× ;[ F× ;
CHkkHh× ik;x× iXPYY× ZPs× P[DYlFP[N× D][ilYk;[k× P[elk× P[k]× ieHDP;YPik
DYP[PDi¹×/OH×[Hr×�[kHNh;kHF×�HFPD;Y×�H[khHi×rPkO×kOHPh×;DDHii
k]×iHD][F;ht×D;hH×FP;N[]ikPDi×;[F×]lke;kPH[ki×eYli×kOPhF×iHDk]h
ilee]hk× eh]qPFH× ;× l[PglH× ]ee]hkl[Pkt× M]h× CHkkHh× e;kPH[k
D]O]hkP[N×C;iHF×][×hPiX×;[F×[Hr×P[kHNh;kHF×;[F×O]YPikPD×Z]FHYi
]M×Y][NÊkHhZ×D][FPkP][×D;hH¹

/OH× iHD][F× PiilH× rPkO× ]lh× OPik]hPD× ;eeh];DO× k]× ,"�×;[F
ikhHkDOHF×,"�×Pi×kO;k×Pk×M;PYi×k]×hHD]N[PiH×;[F×;FFhHii×kOH×M;Dk
kO;k× Z;[t× hHiPFH[ki× rPkO× Y][NÊkHhZ× D][FPkP][i× ;hH× YPqP[N× rPkO
Z]hH× kO;[× ][H× Y][N× kHhZ× D][FPkP][× ÆZlYkPÊZ]hCPFPktÇ¹× �[
••€ˆ¿••´×]M×kOH×D]O]hk×]M×hHiPFH[ki×FP;N[]iHF×rPkO×�][N×/HhZ
D][FPkP][i´×ƒ‚î×O;qH×;k×YH;ik×kr]´×€‡î×O;qH×;k×YH;ik×kOhHH×;[F
†¹„î× O;qH× ;k× YH;ik× M]lh× ]h× Z]hH× Y][NÊkHhZ× D][FPkP][i
hHieHDkPqHYt́ ×;i×iO]r[×P[×{NlhH×…¹‚€×Æ]qHhYH;MÇ
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�PNlhH×…¹‚€ ,"�× ;[F× .khHkDOHF× ,"�× hHglPhHi× ilhNHhPHi× k]× khH;k× Y][NÊkHhZ
D][FPkP][i× H[kPhHYt× P[FHeH[FH[kYt¹× /OPi× Pi× C]kO× P[HyDPH[k× M]h
ik;x×;[F×r;ikHi×kOH×kPZH×]M×hHiPFH[ki×rO]×Z;t×[HHF×k]×;kkH[F
Z;[t× FPxHhH[k× ;ee]P[kZH[ki× Mh]Z× FPxHhH[k× iHhqPDHi× M]h× H;DO
Y][N×kHhZ×D][FPkP][¹×/OH×/Olhh]DX×�HFHÊ�[;YtkPDi×�P[XHF×
;k;
�;XH×[]r×;YY]ri×li×H;iPYt×k]×l[FHhik;[F×kOH×]qHhY;e ×CHkrHH[
FPxHhH[k×,"�×hHNPikHhi¹×�]h×Hs;ZeYH´×{NlhH×.×iO]ri×kOH×]qHhY;e
CHkrHH[×kOH×D]O]hk×]M×hHiPFH[ki×][³

�YZ]ik× ‚•î× ]M× kOPi× D]O]hk× ;hH× ][× Z]hH× kO;[× ][H× ]M× kOH× kOhHH
D;kHN]hPHi× ]M× hHNPikHh¹× �][qHhiHYt́ × ][Yt× €€î× ]M× kO]iH× ][× kOH
FP;CHkHi×hHNPikHh×;hH×[]k×][×;[t×]M×kOH×]kOHh×hHNPikHhi´×;[F×][Yt
…¹…î× ]M× kOH× �5
× D]O]hk× ;hH× []k× ][× HPkOHh× ]M× kOH× ]kOHh× kr]
hHNPikHhi¹

�5
×Æ�H;hk×�;PYlhH´×��
×;[F×.kh]XH¿/��Ç×,"�×hHNPikH hi
É×]h;[NH×DPhDYH
/OH×
P;CHkHi×,"�×hHNPikHh×É×tHYY]r×DPhDYH
/OH×�teHhkH[iP][×,"�×hHNPikHh×É×NhHt×DPhDYH

"lh× ;[;YtiHi× liP[N×kOH×/Olhh]DX×F;k;×Y;XH×;Yi]×FHZ][ikh;kHi
h;ePFYt× HYHq;kP[N× hPiX× ]M× ;[× HZHhNH[Dt× O]iePk;Y× ;FZPiiP][
rPkOP[× ][H× tH;h× ;i× kOH× [lZCHh× ]M× Y][NÊkHhZ× D][FPkP][i× ;
hHiPFH[k× Pi× FP;N[]iHF× rPkO× P[DhH;iHi´× e;hkPDlY;hYt×M]h× i]ZH
D]ZCP[;kP][i×]M×Y][NÊkHhZ×D][FPkP][¹

�PNlhH×…¹‚•
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[×]hFHh×k]×MlhkOHh×ilee]hk×kOPi×[Hr×r;t×]M×r]hXP[N´×rH×rPYY×hHÊFHiPN[×kOH×.khHkDOHF×,"�×D][kh;Dk×k]×eh]qPFH×{[;[DP;Y×P[DH[kPqHi
k]×eh;DkPDHi×k]×D]YY;C]h;kH×k]× ilee]hk×kOPi× [Hr×Z]FHY×]M×D;hH´× rPkO×e;tZH[ki×Z;FH× ][×eHhM]hZ;[DH×;k×*� ×YHqHY×;[F× rOHhH
Cl[FYHi×]M×DYP[PD;Y×D;hH×P[kHhqH[kP][i×;hH×ilDDHiiMlYYt×FHYPqHhHF¹×6H×rPYY×D][kP[lH×k]×Z;XH×liH×]M×*��×P[kHNh;kHF×F;k;×k]×PFH[kPMt
;[F×P[DH[kPqPiH×kOH×DYP[PD;Y×Z;[;NHZH[k×;DkPqPkt×kO;k×rPYY×O;qH×kOH×NhH;kHik×e]iPkPqH×PZe;Dk×][×e]elY;kP][×OH;YkO×;[F×;q]PF;CYH
O]iePk;Y× ;[F× ;FlYk× i]DP;Y× D;hH× FHZ;[F× ;[F× hHi]lhDHi´× DhH;kP[N× ;× qPhkl]li× e]iPkPqH× hHP[M]hDHZH[k× DPhDYH× rOHhH× i;qP[Ni× Mh]Z
;q]PFHF×OPNO×D]ik×;DkPqPkt×D;[×CH×hHÊP[qHikHF×P[×MlhkOHh×ehPZ;ht×;[F×iHD][F;ht×ehHqH[kP][×;k×*� ×YHqHY¹

6H×rPYY×MlhkOHh×ilee]hk×*� i×k]×;DOPHqH×Z;sPZlZ×YHqHYi×]M×Y][NÊkHhZ×D][FPkP][×]ekPZPi;kP][×kOh]lNO×kOH×FHFPD;kHF×�[kHYYPNH[DH
�l[DkP][i×kO;k×rH×rPYY×DhH;kH×;k×*� ×YHqHY×Æ;i×iHk×]lk×P[×.kh;kHNPD×�DkP][×…¹€•¹×/OHiH×rPYY×;DDHii×*]elY;kP][×�H;YkO×�;[;NHZH[k

;k;×P[×[H;h×hH;Y×kPZH×liP[N×kOH×[Hr×YP[XHF×F;k;iHk×CHP[N×D][ikhlDkHF×kOh]lNO×kOH×�hFH[×�HZ×
�.�-"´×;YY]rP[N×eh;DkPDHi´×*� i
;[F×kOH×[Hr×ZlYkPÊZ]hCPFPkt×iHhqPDHi×k]×CH×;CYH×k]×glPDXYt×PFH[kPMt×hHiPFH[ki×hHglPhP[N×hHqPHr×;[F×DYP[PD;Y×Z;[;NHZH[k¹Ø

�PNlhH×…¹‚‚×iO]ri×kOH×eh]C;CYt×]M×;[×HZHhNH[Dt×O]iePk;Y×;FZPiiP][×M]h×hHiPFH[ki×rPkO×HPkOHh×OteHhkH[iP][´×FP;CHkHi´×��
×]h×��
][Yt×;[F×kOH[×H;DO×]M×kOHiH×M]lh×C;iH×D][FPkP][i×D]ZCP[HF×rPkO×;FFPkP][;Y×Y][NÊkHhZ×D][FPkP][i¹×�]h×Hs;ZeYH×kOH×eh]C;CYt×]M×;
O]iePk;Y×;FZPiiP][×rPkOP[×;×tH;h×M]h×;×hHiPFH[k×][Yt×rPkO×OteHhkH[iP][×Pi×qPhkl;YYt×•î×Æ*]P[k×€Ç¹×/OPi×hPiHi×k]×€î×rOH[×kOH×hHiPFH[k
;Yi]×O;i×FP;CHkHi×Æ*]P[k×•Ç×Clk×‚•î×rOHhH×kOH×hHiPFH[k×O;i×OteHhkH[iP][´×FP;CHkHi×;[F×OH;hk×M;PYlhH¹×.PZPY;hYt×rOHhH×;×hHiPFH[k×O;i
OteHhkH[iP][´×��
×;[F×;×OPik]ht×]M×ikh]XH¿/��´×kOH×eh]C;CPYPkt×hPiHi×k]×;×Z;iiPqH×‡„î×Æ*]P[k×ƒÇ

�PNlhH×…¹‚‚

6H×rPYY×kOHhHM]hH×r]hX×rPkOP[×*� ´×D]ZZl[Pkt× �.×;[F×iHD][F;ht×D;hH×DYP[PD;Y×YH;FHhi×k]×DhH;kH×ZlYkPÊZ]hCPFPkt×DYP[PDi×;k×*� 
YHqHY×ik;hkP[N×rPkO×;×iP[NYH×iHhqPDH×k]×Z;[;NH×Z]hH×D]ZeYHs×e;kPH[ki×rPkO×ZlYkPeYH×D;hFP]Êq;iDlY;h×FPiH;iH×D][FPkP][i× ;[F¿]h
FP;CHkHi¹× /OH× iHhqPDHi× rPYY× O;qH× iHD][F;ht× D;hH× D][ilYk;[k× ;[F× ieHDP;YPik× [lhiP[N× P[elk¹× /OHt× rPYY× CH×C;iHF× rPkOP[× kOH× [Hr
�[kHNh;kHF×�HFPD;Y×�H[khHi×rOH[×ClPYk×NPqP[N×MlhkOHh×P[kHNh;kP][×rPkO×FP;N[]ikPDi×;[F×]lke;kPH[k×iHhqPDHi¹

6H×rPYY×D]ÊFHiPN[×kOH×[Hr×iHhqPDHi×rPkO×hHiPFH[ki×liP[N×�lZ;[×�H;h[P[N×.tikHZi×ehP[DPeYHi×k]×H[ilhH×kO;k×kOHt×;hH×khlYt×O]YPikPD
;[F×hHie][F×k]×hHiPFH[k×[HHFi¹×6H×rPYY×HZCHF×HsPikP[N×Mh;NZH[kHF×YPMHiktYH×Z]FP{D;kP][×iHhqPDHi×D]ZZPiiP][HF×Mh]Z×kOH×*lCYPD
�H;YkO× �h;[k× rPkOP[× kOH× iHhqPDHi× ;[F× DhH;kH× [Hr× ÓCYH[FHF× OH;YkO× D];DOÔ× h]YH× kO;k× D;[× ;FFhHii× rPFHh× FHkHhZP[;[ki× ]M× OH;YkO´
YPMHiktYH×PiilHi×ilDO×;i×;FFPDkP][´×i]DP;Y×OH;YkO×[HHFi´×i]DP;Y×ehHiDhPCP[N´×iHYMÊD;hH×;[F×P[ÊFHekO×Z]kPq;kP][;Y×P[kHhqPHrP[N¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

6H×rPYY×DhH;kH×;×iHhPHi×]M×hH;YÊkPZH×F;k;×F;iOC];hFi×liP[N×kOPi
[Hr×P[M]hZ;kPDi×D;e;DPkt×kO;k×rPYY×hHeY;DH×kOH×CPÊ;[[l;Y×eh]{YH
D;hFi´×;YY]rP[N×H;hYPHh×;[F×Z]hH×itikHZ;kPD×Z;[;NHZH[k×]M×;YY
hHiPFH[ki×rPkO×Y][N×kHhZ×D][FPkP][i¹

&K DSW H U�5 H IH UH Q F H V

€¹×�hPCHhNØ�´Ø-]iH[gqPikØ�´Ø�P[FNhH[Ø�´×HkØ;Y¹Ø�PNO×ehHq;YH[DH×]M×;khP;Y
{ChPYY;kP][× ;Z][N× e;kPH[ki× rPkO× PiDOHZPD× ikh]XH¹
.kh]XH¹Ø••€ƒ¾ƒ„³•„ˆˆÉ•…•„¹×�9

•¹×�bhNH[iH[Ø �.´Ø  ;X;t;Z;Ø �́ Ø -HPkOØ �´× HkØ ;Y¹Ø �DlkH×ikh]XH× rPkO× ;khP;Y
{ChPYY;kP][¹× /OH× �]eH[O;NH[× .kh]XH× .klFt¹× .kh]XH¹Ø €ˆˆ…¾•†³€†…„É
€†…ˆ¹×�9

‚¹× ;kP][;Y× �[ikPklkH× M]h× �H;YkO× ;[F× �;hH× �sDHYYH[DH¹× �khP;Y× {ChPYY;kP][³
Z;[;NHZH[k¹× �YP[PD;Y× NlPFHYP[H× Ä��€‡•Å× Ä�[kHh[HkÅ¹×ÄleF;kHF
�lNlikØ ••€ƒÅ¹× �q;PY;CYH
Mh]Z³ØOkkei³¿¿rrr¹[PDH¹]hN¹lX¿NlPF;[DH¿DN€‡• �9

ƒ¹×�H;YHtØ�.´Ø�][[]YYtØ.�´Ø�]YFØ�-´×HkØ;Y¹Ø.lCDYP[PD;Y×;khP;Y×{ChPYY;kP][
;[F×kOH×hPiX×]M×ikh]XH¹× ×�[NY×�×�HF¹Ø••€•¾‚……³€••É€•ˆ×�9

„¹×�]rhHiØ  ´Ø  HlCHDXØ �´Ø -HFMHh[Ø �´× HkØ ;Y¹Ø .DhHH[P[N× k]× PFH[kPMt
l[X[]r[× ;khP;Y× {ChPYY;kP][¹× �× itikHZ;kPD× hHqPHr¹× /Oh]ZC
�;HZ]ik¹Ø••€‚¾€€•³•€‚É•••¹× �9

…¹×��ÊFHkHDkP][ÊP[Ê�.//Êe]FP;khtÊe;eHhÊM]hÊe]FP;khtÊ[]rÊ€¹eFM
Æ;Mk]]YXPk¹D]¹lXÇ�9

†¹×�H;Yt× �´× �][[]YYt× .× Hk¹;Y´× �..�-/× �[qHikPN;k]hi´ × .lCDYP[PD;Y× ;khP;Y
{ChPYY;kP][× ;[F× kOH× hPiX× ]M× ikh]XH¹×
••€•´‚……³€••Ê€•ˆ¹×

 × �[NY;[F× �]lh[;Y× ]M× �HFPDP[H
�9

‡¹×�;Y;[k;hP;[× .´× �t× �× Hk¹;Y´× �ii]DP;kP][× CHkrHH[× ;khP;Y× {ChPYY;kP][× ;[F
iPYH[k× DHhHCh;Y× P[M;hDkP][i³× ;× itikHZ;kPD× hHqPHr× ;[F× ZHk;Ê;[;YtiPi¹
�[[×�[kHh[×�HF×••€ƒ¾×€…€³…„•Ê…„‡×�9

ˆ¹×�PZ× 
´× 8;[N× *.´× 8l´× �/× Hk¹;Y¹× -PiX× ]M× FHZH[kP;× P[× ikh]XHÊMhHH
e;kPH[ki× FP;N[]iHF× rPkO× ;khP;Y× {ChPYY;kP][³× F;k;× Mh]Z× ;× e]elY;kP][
C;iHF×D]O]hk¹× ••€ˆ¾ƒ•³•‚€‚Ê•‚•‚×�lh×�H;hk×�´× �9

€•¹× ;tY]h× �´× *;hi][;NH× �´× �D
;PF× 
´× �[;ee× �´× �]iiH t× �´× �;YH;× �¹
�][NÊkHhZ×D][FPkP][i×;[F×ZH[k;Y×OH;YkO³×kOH×D]ik×]M×D]ÊZ]hCPFPkPHi¹
�][F][³× /OH× �P[NÔi× �l[F¾× ••€•¹× �q;PY;CYH× ;k³× rrr¹XP[NiMl[F¹]hN¹
lX¿elCYPD;kP][i¿Y][NÊkHhZÊD][FPkP][iÊ;[FÊZH[k;YÊOH;YkO×�9
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

����������������

�� ��, QW URG XFW LRQ

/OH×[Hk×PZe;Dk×]M×kOPi×Pi×k]×FPik;[DH×eH]eYH×Mh]Z×kOHPh×D;hH×;[F
ilee]hk´× DhH;kP[N× ;× eh]MHiiP][;Y× Ñ{hHr;YYÒ× ;h]l[F× kOH
P[kHhqH[kP][¹× �qPFH[DH× ilNNHiki× kO;k× rOH[× eH]eYH× iHH
kOHZiHYqHi×;i×P[qHikHF×P[×kOHPh×]r[×OH;YkO×;[F×rHYYCHP[N×kOHPh
]lkD]ZHi×PZeh]qH¹

/OH×DlhhH[k×itikHZ×FHiPN[×FPiHZe]rHhi×C]kO×kOH×hHiPFH[k
iHHXP[N×ilee]hk×;[F×kOH×ik;x×;kkHZekP[N×k]×eh]qPFH×Pk¹×*]rHh
;[F×D][kh]Y×iPki×;YZ]ik×HsDYliPqHYt×rPkO×kO]iH×rO]×O;qH
DH[kh;YYt×eY;[[HF×;[F×D]ZZPiiP][HF×kOH×itikHZ¹×"qHh×kOH
tH;hi´×ÓDO]PDHÔ×;[F×ÓeHhi][;YPi;kP][Ô×O;qH×F]ZP[;kHF×kOH×OH;YkO
;[F×D;hH×;NH[F;´×Clk×rO;k×O;i×HZHhNHF×Pi×[HPkOHh¹×�[
P[FPqPFl;Y×Z;t×CH×;CYH×k]×DO]]iH×rOHhH×kOHt×hHDHPqH×khH;kZH[k
]h×CH×P[×hHDHPek×]M×;×FPhHDk×e;tZH[k×i]×kO;k×kOHt×D;[×;hh;[NH
kOHPh×]r[×D;hH´×Clk×rO;k×kOHt×;Dkl;YYt×hHDHPqH×Pi×h;hHYt×;[t
FPxHhH[k×kO;[×r]lYF×O;qH×CHH[×]xHhHF×Ct×kOH×ÓitikHZÔ¹×/OPi×Pi
HieHDP;YYt×khlH×M]h×]YFHh×eH]eYH¹

�[× kOPi× DO;ekHh× rH× FPiDlii× kOH× [Hsk× eO;iH× ]M× ]lh× rPFHh× ;FlYk
OH;YkO´× D;hH× ;[F× rHYYCHP[N× iHhqPDH× kh;[iM]hZ;kP][× k]× DhH;kH
khlYt×P[kHNh;kHF×;[F×hHie][iPqH×kH;Zi×;k×*hPZ;ht×�;hH× Hkr]hX
Æ*� Ç× �]D;YPkt× YHqHY× C;iHF× ][× �lZ;[× �H;h[P[N× .tikHZ i
ehP[DPeYHi¹×/Oh]lNO×]lh×kh;[iM]hZ;kP][×W]lh[Ht×k]×F;kH´×rH×O;qH
;YhH;Ft×ClPYk×Z;[t×]M×kOH×ÓP[NhHFPH[kiÔ×M]h×DO;[NH¾×kH;Zi× ilDO
;i×�]D;Y×�hH;×�]]hFP[;kP][´×�]ZZl[Pkt×�HF×.]YlkP][i ×;[F×]lh
[Hr× �H[k;Y× �H;YkO× �[kHNh;kHF× *hPZ;ht× ;[F× �]ZZl[Pkt× �;hH
Z]FHYi× ;hH× ;YhH;Ft× r]hXP[N× rPkOP[× P[× kOH× D]ZZl[Pkt×P[
e;hk[HhiOPe× rPkO× hHiPFH[ki× ][× ikhH[NkOi× ;[F× ;iiHk× C;iHF
ehP[DPeYHi×k]×FHYPqHh×O]YPikPD×;[F×CHie]XH×D;hH¹

�YY×]M×kOPi×D;[×k;XH×;×iPN[P{D;[k×;Z]l[k×]M×kPZH¾×kPZH×P[×rOPDO
kOH× hHiPFH[kÔi× OH;YkO× ;[F× rHYYCHP[N× D;[× FHDYP[H¹× /OH× Z]hH
Ó[HHFiÔ× kOH× hHiPFH[k× O;i´× kOH× NhH;kHh× kOH× FPyDlYkt×kOHt× rPYY
HseHhPH[DH× P[× P[kHh;DkP[N× rPkO× kOH× itikHZ´× ;[F× kOH×Z]hH
Mh;NZH[kHF×kOH×hHie][iH×rPYY×CH¹

�[× iO]hk´× O]r× kOH× itikHZ× Pi× D][ikhlDkHF× ;[F× O]r× Pk×]eHh;kHi
Z;XHi×[]× iH[iH×k]×kOH×eH]eYH×rO]×[HHF×Pk×;[F×YPkkYH×iH[iH×k]
kOH× eH]eYH× r]hXP[N× rPkOP[× Pk¹× 
]kO× e;hkPHi× X[]r× kOPi× Clk× MHHY
e]rHhYHii×k]×F]×;[tkOP[N×;C]lk×Pk¹

�]rHqHh× ;k× ehHiH[k´× kOPi× N]]F× eh;DkPDH× Pi× ikPYY× ]eHh;kP[N× P[× ;
rPFHh× ×C;iHF×Mh;NZH[kHF×Y;[FiD;eH´
;[F×k]]×]MkH[×ikPYY×rPkOP[×iPY]i¹×6H×r;[k×k]×N]×MlhkOHh×;[F×M;ikHh́
DhH;kP[N×[Hr× × kO;k× D;[× FHYPqHh× ;× rPFHh× h;[NH× ]M
Ml[DkP][i× kh;FPkP][;YYt× ieYPk× CHkrHH[× FPxHhH[k× kH;Zi× rPkOP[
OH;YkO× ;[F× D;hH´× ;[F× k]× DhH;kH× iP[NYH× *� ¿Y]D;YPkt×C;iHF
P[kHNh;kHF× [Hkr]hXi× kO;k× rPYY× hHie][F× P[× ;× D]]hFP[;kHF× ;[F
P[kHNh;kHF× r;t× k]× FHYPqHh× D;hH× P[× e;hk[HhiOPe× rPkO×hHiPFH[ki¹
/OPi×rPYY×H[ilhH×XHt×ehP[DPeYHi× ;h]l[F×NHkkP[N×kOP[Ni×hPNOk×{hik
kPZH× ;[F× D][kP[lPkt× ]M× D;hH× rPkO× hHFlDHF× FleYPD;kP][× D;[× CH
;DOPHqHF¹

 Hr×*lCYPD×�;[;NHZH[k

CYH[FHF× h]YHi

/OPi×r;t×]M×r]hXP[N×P[DhH;iHi×h;kOHh×kO;[×Z;[;NHi×FHZ;[F¹×�k
PN[]hHi×kOH×PZe]hk;[DH×]M×ClPYFP[N×khlik×CHkrHH[×kOH×P[FPqPFl;Y
;[F× kO]iH× eh]qPFP[N× D;hH× ;[F× ilee]hk´× Hs;DHhC;kP[N
ClhH;lDh;Dt×;[F×D]ik´×P[DhH;iP[N×FHY;t×;[F×ClPYFP[N×iPN[P{D;[k
;Z]l[ki× ]M×r;ikH×P[×k]×kOH×itikHZ¹×0YkPZ;kHYt́ × Pk× Pi× D]ikYt× M]h
C]kO×kOH×itikHZ×;[F×M]h×hHiPFH[ki×hHglPhP[N×ilee]hk¹

�� �� 7 KH� +LVW RULFDO� $S S URDFK� W R

'HOLYHULQJ�&RP P XQLW \�&DUH

�[×�O;ekHh×•×rH×FPiDliiHF×kOH×D]ZeYHs×H[qPh][ZH[k×P[×rOPDO
hHiPFH[ki×YPqH¹×�×rPFH×q;hPHkt×]M×FPxHhH[k×i]DP;Y´×H[qPh][ZH[k;Y´
HD][]ZPD´×CHO;qP]lh;Y×;[F×CP]ZHFPD;Y×M;Dk]hi×P[kHh;Dk
k]NHkOHh×k]×FHkHhZP[H×rHYYCHP[N¹×�]rHqHh×rH×O;qH×Mh;NZH[kHF
elCYPD×iHhqPDHi×k]×FH;Y×rPkO×iP[NYH×Óeh]CYHZiÔ×FH{[HF×P[
;Fq;[DH×Ct×li´×FhPqH[×Ct×eh]DHiiHi×kO;k×hHP[M]hDH×kO;k×M]Dli¹
6O;k×eH]eYH×;Dkl;YYt×r;[k×Pi×;×itikHZ×kO;k×khH;ki×kOHZ×;i
P[FPqPFl;Yi×;[F×ilee]hki×kOHZ×k]×;DOPHqH×]h×Z;P[k;P[×;×MlY{YYHF
YPMH×rO;kHqHh×kOH×DPhDlZik;[DHi¹

�lhhH[kYt́ ×eH]eYH×[HHFP[N×ilee]hk×rPYY×O;qH×k]×ZHHk×iHk×DhPkHhP;
;[F×kOhHiO]YFi¹×/OH×ilee]hk×kO;k×kOHt×kOH[×hHDHPqH´×PM×FHHZHF
HYPNPCYH´×rPYY×CH×ik;[F;hFPiHF×;[F×M]DliHF×][×;×iP[NYH×[HHF´×;[F
h;hHYt× ilyDPH[kYt× k;PY]hHF× ]h× eHhi][;YPiHF¹× -HiPFH[kiÔ× YPqHi× ;hH
h;hHYt×YPXH×kOPi¹×/OHt×]MkH[×O;qH×ZlYkPeYH×P[kHhD][[HDkHF×[HHFi
hHglPhP[N×ilee]hk×Mh]Z×FPxHhH[k×kH;Zi×;[F×]hN;[Pi;kP][i¹×/OHt
[HHF× ;[× P[kHNh;kHF× i]YlkP][´× Clk× ;hH× hHglPhHF× k]× [;qPN;kH× ;
CHrPYFHhP[N× elCYPD× iHDk]h× Y;[FiD;eH× ;[F× kht× ;[F× ;DDHii
ZlYkPeYH× FPxHhH[k× iHhqPDHi´× H;DO× YPXHYt× k]× CH× eh]qPFHF× P[
Pi]Y;kP][´×;[F×H;DO×O;qP[N×Pki×]r[×hHMHhh;Y×h]lkH×;[F×HYPNPCPYPkt
DhPkHhP;¹Ø

�3�H�R�S�O�H�� �G�R�� �Q�R�W�� �O�L�Y�H�� �W�K�H�L�U�� �O�L�Y�H�V�� �L�Q�� �V�L�O�R�V���� �W�K�H�\�� �H�[�S�H�U�L�H�Q�F�H
�F�D�U�H�� �D�Q�G�� �V�X�S�S�R�U�W�� �D�F�U�R�V�V�� �P�D�Q�\�� �G�L�é�H�U�H�Q�W�� �V�H�U�Y�L�F�H�V���� �:�H
�N�Q�R�Z�� �W�K�D�W�� �I�R�U�� �P�D�Q�\�� �S�H�R�S�O�H���� �W�K�H�� �L�V�V�X�H�V�� �W�K�H�\�� �I�D�F�H�� �D�U�H
�D�E�R�X�W���W�K�H���O�D�F�N���R�I���F�R���R�U�G�L�Q�D�W�L�R�Q���R�I���V�H�U�Y�L�F�H�V���D�U�R�X�Q�G���W�K�H�L�U
�Q�H�H�G�V�� �� �0�R�U�H�R�Y�H�U���� �J�D�S�V�� �L�Q�� �F�D�U�H�� �F�R���R�U�G�L�Q�D�W�L�R�Q
�G�L�V�S�U�R�S�R�U�W�L�R�Q�D�W�H�O�\�� �D�é�H�F�W���W�K�R�V�H�� �Z�L�W�K�� �W�K�H�� �J�U�H�D�W�H�V�W���Q�H�H�G�V
�D�Q�G�� �W�K�H�� �S�R�R�U�H�V�W�� �R�X�W�F�R�P�H�V �b
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH×;Dkl;Y×D;iH×iklFPHi×Æ[;ZHi×O;qH×CHH[×DO;[NHFÇ×CHY]r×]M×/Olhh]DX×hHiPFH[ki×FHZ][ikh;kH×kOH×PZe;Dk×kOPi×O;i×][×eH]eYH×;[F
kOHPh×YPqHi×;[F×kOH×hHi]lhDH×r;ikHF×P[×ÓM;PYlhH×FHZ;[FÔ×D;liHF×Ct×;×M;PYlhH×k]×FHiPN[×;[×P[kHNh;kHF×i]YlkP][¹

& DVH�6 WXG \ ��2 ZHQ

�2�Z�H�Q�� �L�V�� �D�� ������ �\�H�D�U�� �R�O�G�� �P�D�Q�� �Z�K�R�� �O�L�Y�H�V�� �D�O�R�Q�H���� �b �2�Z�H�Q�� �O�R�V�W�� �K�L�V�� �Z�L�I�H�� �D�� �I�H�Z�� �\�H�D�U�V�� �D�J�R�� �D�Q�G�� �K�D�V�� �E�H�F�R�P�H�� �L�V�R�O�D�W�H�G�� �D�Q�G�� �G�H�S�U�H�V�V�H�G���� �b �+�H
�D�O�Z�D�\�V���G�U�D�Q�N���K�H�D�Y�L�O�\�����E�X�W���V�L�Q�F�H���K�L�V���Z�L�I�H���G�L�H�G�����K�L�V���G�U�L�Q�N�L�Q�J���K�D�V���V�S�L�U�D�O�O�H�G���G�R�Z�Q�Z�D�U�G�V���L�Q�W�R���D�O�F�R�K�R�O�L�V�P���D�Q�G���K�H���L�V���G�U�L�Q�N�L�Q�J���ê�Y�H���E�R�W�W�O�H�V
�R�I���Z�L�Q�H���D���G�D�\�����b�2�Z�H�Q�
�V���K�H�D�O�W�K���K�D�V���G�H�F�O�L�Q�H�G�����D�Q�G���Z�L�W�K���L�W���K�L�V���P�R�E�L�O�L�W�\�����+�H���F�X�U�U�H�Q�W���U�H�F�H�L�Y�H�V���D�Q���H�[�W�H�U�Q�D�O�O�\���F�R�P�P�L�V�V�L�R�Q�H�G���F�D�U�H���S�D�F�N�D�J�H
�W�R���K�H�O�S���K�L�P���Z�L�W�K���S�H�U�V�R�Q�D�O���F�D�U�H��

�)�R�U���2�Z�H�Q���W�R���D�F�F�H�V�V���F�R�P�P�X�Q�L�W�\���D�O�F�R�K�R�O���U�H�K�D�E�L�O�L�W�D�W�L�R�Q���V�X�S�S�R�U�W�����D�Q�R�W�K�H�U���V�H�S�D�U�D�W�H���U�H�I�H�U�U�D�O���L�V���U�H�T�X�L�U�H�G��

�2�Z�H�Q�
�V�� �*�3�� �U�H�I�H�U�U�H�G�� �W�R�� �K�L�P�� �W�R�� �W�K�H�� �2�F�F�X�S�D�W�L�R�Q�D�O�� �7�K�H�U�D�S�\�� �7�H�D�P�� �W�R�� �W�U�\�� �D�Q�G�� �L�P�S�U�R�Y�H�� �K�L�V�� �S�K�\�V�L�F�D�O�� �I�X�Q�F�W�L�R�Q�D�O�L�W�\���� �b �� �:�K�H�Q�� �W�K�H�� �2�7
�D�W�W�H�Q�G�V���2�Z�H�Q�
�V���K�R�P�H�����W�K�H�\���ê�Q�G���2�Z�H�Q���V�O�X�P�S�H�G���L�Q���D���F�K�D�L�U�����X�Q�D�E�O�H���W�R���P�R�Y�H�����D�Q�G���X�Q�F�R�P�P�X�Q�L�F�D�W�L�Y�H�����b�2�Z�H�Q�
�V���F�D�U�H�U�V���K�D�Y�H���M�X�V�W���O�H�I�W��
�2�Z�H�Q�
�V���P�R�E�L�O�L�W�\�� �K�D�V���G�H�F�O�L�Q�H�G���V�R���P�X�F�K���G�X�H���W�R���K�L�V���D�O�F�R�K�R�O�L�V�P���W�K�D�W���W�K�H�\�� �D�U�H���X�Q�D�E�O�H���W�R���O�L�I�W���K�L�P���R�X�W���R�I�� �K�L�V���F�K�D�L�U���� �b�7�K�H���2�7���F�D�Q�
�W���K�H�O�S
�E�H�F�D�X�V�H���2�Z�H�Q���L�V���V�R���L�Q�H�E�U�L�D�W�H�G��

�$�O�F�R�K�R�O�� �7�U�H�D�W�P�H�Q�W�� �6�H�U�Y�L�F�H�V�� �D�U�H�� �Q�R�W�� �S�U�R�Y�L�G�L�Q�J�� �D�Q�\�� �K�R�P�H�� �Y�L�V�L�W�L�Q�J�� �D�W�� �W�K�H�� �W�L�P�H���� �D�Q�G�� �K�D�Y�H�� �E�H�H�Q�� �F�R�P�P�L�V�V�L�R�Q�H�G�� �W�R�� �R�Q�O�\�� �R�é�H�U�� �D�Q
�D�V�V�H�V�V�P�H�Q�W���I�R�U���D�O�F�R�K�R�O���W�U�H�D�W�P�H�Q�W���L�Q���W�K�H���F�R�P�P�X�Q�L�W�\���Z�L�W�K�L�Q���W�Z�R���Z�H�H�N�V���R�I���D���U�H�I�H�U�U�D�O�����b�7�R���U�H�F�H�L�Y�H���D���F�R�P�P�X�Q�L�W�\���G�H�W�R�[�����2�Z�H�Q���Z�R�X�O�G
�Q�H�H�G�� �W�R�� �ê�U�V�W�� �J�R�� �W�K�U�R�X�J�K�� �D�� �V�H�S�D�U�D�W�H�� �D�V�V�H�V�V�P�H�Q�W�� �S�U�R�F�H�V�V���� �b �� �)�D�V�W�� �W�U�D�F�N�L�Q�J�� �R�I�� �D�O�F�R�K�R�O�� �W�U�H�D�W�P�H�Q�W�� �U�H�T�X�L�U�H�V�� �D�Q�R�W�K�H�U�� �U�H�I�H�U�U�D�O�� �I�R�U�� �b �D
�I�X�U�W�K�H�U���D�V�V�H�V�V�P�H�Q�W���E�\���D���S�D�Q�H�O�����2�Z�H�Q���K�D�V���Q�R���W�U�D�Q�V�S�R�U�W���W�R���V�X�S�S�R�U�W���K�L�P���W�R���D�F�F�H�V�V���W�K�H�L�U���V�H�U�Y�L�F�H�V��

�2�Z�H�Q�
�V���$�G�X�O�W���6�R�F�L�D�O���&�D�U�H���6�X�S�S�R�U�W���3�O�D�Q�Q�H�U���D�W�W�H�Q�G�
�V���2�Z�H�Q�
�V���K�R�P�H�����b�2�Z�H�Q���Q�H�H�G�V���D���V�K�R�U�W���W�H�U�P���U�H�V�L�G�H�Q�W�L�D�O���F�D�U�H���S�O�D�F�H�P�H�Q�W���E�H�F�D�X�V�H
�K�H���L�V���X�Q�V�D�I�H���W�R���E�H���O�H�I�W���D�W���K�R�P�H���D�V���K�H���F�D�Q�Q�R�W���F�R�R�N�����X�V�H���W�K�H���O�D�Y�D�W�R�U�\���R�U���G�U�H�V�V���X�Q�D�L�G�H�G�����E�X�W���K�L�V���6�X�S�S�R�U�W���3�O�D�Q�Q�H�U���L�V���X�Q�D�E�O�H���W�R���ê�Q�G���D
�U�H�V�L�G�H�Q�W�L�D�O�� �F�D�U�H�� �S�O�D�F�H�P�H�Q�W�� �W�R�� �D�F�F�H�S�W�� �2�Z�H�Q�� �E�H�F�D�X�V�H�� �W�K�H�\�� �D�U�H�� �D�O�O�� �F�R�Q�F�H�U�Q�H�G�� �W�K�D�W�� �W�K�H�\�� �Z�L�O�O�� �E�H�� �X�Q�D�E�O�H�� �W�R�� �P�D�Q�D�J�H�� �K�L�V�� �Z�L�W�K�G�U�D�Z�D�O
�I�U�R�P���D�O�F�R�K�R�O��

�7�K�H�� �6�X�S�S�R�U�W�� �3�O�D�Q�Q�H�U�� �L�V�� �O�H�I�W�� �Z�L�W�K�� �Q�R�� �R�W�K�H�U�� �R�S�W�L�R�Q�� �W�K�D�Q�� �W�R�� �F�D�O�O�� �D�Q�� �D�P�E�X�O�D�Q�F�H�� �W�R�� �F�R�Q�Y�H�\�� �2�Z�H�Q�� �W�R�� �K�R�V�S�L�W�D�O���� �b �7�K�H�� �K�R�V�S�L�W�D�O�� �Z�L�O�O
�K�R�S�H�I�X�O�O�\�� �S�U�R�Y�L�G�H�� �D�Q�� �D�O�F�R�K�R�O�� �G�H�W�R�[�� �D�V�� �D�Q�� �L�Q�S�D�W�L�H�Q�W���D�Q�G�� �W�K�H�Q�� �G�L�V�F�K�D�U�J�H�� �2�Z�H�Q�� �E�D�F�N�� �L�Q�W�R�� �W�K�H�� �F�R�P�P�X�Q�L�W�\�� �Z�K�H�U�H�� �K�H�� �Z�L�O�O�� �V�W�D�U�W
�G�U�L�Q�N�L�Q�J���D�J�D�L�Q�����b�+�H���N�Q�R�Z�V���W�K�L�V�����E�H�F�D�X�V�H���K�H���K�D�V���D�O�U�H�D�G�\���E�H�H�Q���D�U�R�X�Q�G���W�K�H���V�D�P�H���O�R�R�S���ê�Y�H���W�L�P�H�V���L�Q���W�K�H���S�D�V�W���\�H�D�U��

& DVH�6 WXG \ ��* HRUJ H

�*�H�R�U�J�H���K�D�V���P�R�E�L�O�L�W�\���G�L�ì�F�X�O�W�L�H�V���D�Q�G���Q�H�H�G�V���W�K�H���V�X�S�S�R�U�W���R�I���W�Z�R���K�R�P�H���F�D�U�H�U�V���Z�L�W�K���W�U�D�Q�V�I�H�U�V�����b�+�H���O�L�Y�H�G���L�Q���D���S�U�L�Y�D�W�H���U�H�Q�W�H�G���U�R�R�P���X�Q�W�L�O
�K�H�� �Z�D�V�� �P�D�G�H�� �K�R�P�H�O�H�V�V���� �b �+�H�� �K�D�V�� �V�L�Q�F�H�� �E�H�H�Q�� �S�O�D�F�H�G�� �L�Q���D�� �W�H�P�S�R�U�D�U�\�� �U�H�Q�W�H�G�� �U�R�R�P�� �L�Q�� �D�� �+�R�X�V�H�� �R�I�� �0�X�O�W�L�S�O�H�� �2�F�F�X�S�D�W�L�R�Q�� ���+�0�2����
�K�R�Z�H�Y�H�U���W�K�H���U�R�R�P���L�V���L�Q�D�G�H�T�X�D�W�H���I�R�U���*�H�R�U�J�H���D�V���L�W���L�V���D���ê�U�V�W���ë�R�R�U���U�R�R�P���Z�L�W�K���Q�R���O�L�I�W�����b

�,�I�� �K�H�� �L�V�� �W�R�� �L�P�S�U�R�Y�H�� �K�L�V�� �P�R�E�L�O�L�W�\���� �*�H�R�U�J�H�� �Q�H�H�G�V�� �W�R�� �K�D�Y�H�� �S�K�\�V�L�R�W�K�H�U�D�S�\�� �D�Q�G�� �W�K�H�� �V�S�D�F�H�� �W�R�� �S�U�D�F�W�L�F�H�� �H�[�H�U�F�L�V�H�V���� �b �+�R�Z�H�Y�H�U���� �*�H�R�U�J�H�
�V
�S�K�\�V�L�R�W�K�H�U�D�S�L�V�W���K�D�V���D�V�V�H�V�V�H�G���K�L�V���K�R�P�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�V���X�Q�V�D�I�H���W�R���W�K�H���W�K�H���H�[�H�U�F�L�V�H�V��
�*�H�R�U�J�H���L�V���F�X�U�U�H�Q�W�O�\���V�X�S�S�R�U�W�H�G���Z�L�W�K���D���K�R�P�H���F�D�U�H���S�D�F�N�D�J�H���W�K�D�W���K�D�V���S�U�R�Y�L�G�H�G���������K�R�X�U�V���D���Z�H�H�N���R�I���G�R�X�E�O�H���K�D�Q�G�H�G���K�R�P�H���F�D�U�H���I�R�U���W�K�H
�O�D�V�W���Q�L�Q�H���P�R�Q�W�K�V�����b�7�K�H���F�R�V�W���R�I���W�K�H���F�D�U�H���S�D�F�N�D�J�H���L�V���e���������S�H�U���Z�H�H�N��

�*�H�R�U�J�H���L�V���X�Q�O�L�N�H�O�\���W�R���L�P�S�U�R�Y�H���X�Q�W�L�O���K�H���K�D�V���W�K�H���U�L�J�K�W���O�L�Y�L�Q�J���H�Q�Y�L�U�R�Q�P�H�Q�W�����b�+�H���L�V���V�W�X�F�N���X�S�V�W�D�L�U�V���D�Q�G���K�H���K�D�V���E�H�F�R�P�H���Y�H�U�\���G�H�S�U�H�V�V�H�G��
�b�$�V���D���U�H�V�X�O�W�����K�H���K�D�V���K�D�G���W�R���D�F�F�H�V�V���0�H�Q�W�D�O���+�H�D�O�W�K���V�H�U�Y�L�F�H�V���D�Q�G���L�V���Z�D�L�W�L�Q�J���I�R�U���D���I�X�U�W�K�H�U���D�V�V�H�V�V�P�H�Q�W���I�U�R�P���W�K�H���+�R�X�V�L�Q�J���W�H�D�P��
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����������������

�[× �O;ekHh×•×ÆiHDkP][×•¹•Ç´×rH× iHk×]lk×kOH×Ml[F;ZH[k;Y×DO;[NH
ehP[DPeYHi× kO;k× rH× r;[k× k]× P[kh]FlDH× ;Dh]ii× ]lh× /Olhh]DX
�YYP;[DH× C;iHF× ][× �lZ;[× �H;h[P[N× .tikHZ× kOH]ht× ;[F× P[
�O;ekHh×‚×rH×iHk×]lk×]lh×;eeh];DO×k]×D]ZZl[Pkt×H[N; NHZH[k
;[F×ikhH[NkOi×C;iHF×r]hXP[N¹

6H×[HHF×;×itikHZ×kO;k×eH]eYH×D;[×;DDHii×;k×;[t×e]P[k´×Z]ikYt
Mh]Z× rPkOP[× kOHPh× Y]D;Y× D]ZZl[Pkt́ × k]× NHk× kOH× ilee]hk× kOHt
hHglPhH¹× /OPi× ilee]hk× Zlik× CH× D]]hFP[;kHF× ;[F× M]DliHF× ][
;DOPHqP[N× rO;k× Z;kkHhi× Z]ik× k]× kOHZ× É× rOPDO× Z;t× ZH;[
;DDHekP[N× ;[× HYHZH[k× ]M× hPiX¹× /O]iH× eh]qPFP[N× ;× iHhqPDH× Zlik
r]hX× k]NHkOHh× P[× kOH× D]ZZl[Pkt× ;[F× rPkO× kOH× D]ZZl[Pkt× k]
FHeY]t× hHi]lhDHi× HxHDkPqHYt́ × ]qHhD]ZH× ]hN;[Pi;kP][;Y
C]l[F;hPHi× ;[F× l[OHYeMlY× eh]DHii× ;[F× ClhH;lDh;Dt́ × ; [F× k]
FHYPqHh×;[×P[kHNh;kHF×CHie]XH×i]YlkP][¹×-Hi]lhDH×Zlik×CH×liHF
D]YYHDkPqHYt× ;[F× P[× Pki× rPFHik× iH[iH× É× rPkO× i]YlkP][i× eh]qPFHF
P[D]he]h;kP[N×D]ZZl[Pkt×;iiHki´×kHDO[]Y]Nt×;[F×eh]q PiP][×kO;k
Pi×DhH;kPqH×;[F×FPqHhiH¹

�h]Z× kOH× YH;h[P[N× rH× O;qH× ;YhH;Ft× N;P[HF× Mh]Z× ]lh
kh;[iM]hZ;kP][×W]lh[Ht́ ×rH×X[]r×kO;k×rH×[HHF×k]×kh;[iM]hZ×]lh
DlhhH[k×iHhqPDHi×P[×kOH×M]YY]rP[N×r;ti³

�h]Z×�h;NZH[kHF×k]×�]]hFP[;kHF×;[F×�[kHNh;kHF¹

�O;ekHh×‚×O;i×;YhH;Ft×FPiDliiHF×]lh×ikhH[NkOi×;[F×;iiHk×C;iHF
;eeh];DO¹

/OH×YH;h[P[N×Mh]Z×ikhH[NkOiÊC;iHF×r]hXP[N×O;i×H[;CYHF×li×k]
ik;hk×k]×iOPMk×kOH×r;t×kO;k×kOH×r]hXM]hDH×]eHh;kHi×P[DYlFP[N
DO;[NP[N×HsPikP[N×eh]DHii×;[F×eh;DkPDH×i]×k]×M]Dli×Z]hH×][×kOH
ikhH[NkOi×kO;k×kOH×P[FPqPFl;Y×O;i×]h×;hH×;q;PY;CYH×k]×kOH
P[FPqPFl;Y×;i×e;hk×]M×;[t×i]YlkP][¹×�F]ekP[N×;×ikhH[NkOÊC;iHF
DlYklhH×Pi×HiiH[kP;Y×M]h×iOPMkP[N×e]rHh×k]×P[FPqPFl;Yi×;[F
D]ZZl[PkPHi×Æ�PNlhH×†¹•Ç¹

)LJ X U H� � � �

�h]Z×"[HÊ.PwHÊ�Pki×�YY×k]×*Hhi][;YPiHF×;[F×
Hie]XH

�h]Z×/]e×
]r[×k]×
]kk]Z×0e´×�H[kh;YPiHF×k]×�]D;YPiHF

�h]Z×.eHDP{D× HHF×]h×�][FPkP][Ê�HF×k]×.khH[NkOiÊ
;i HF

�[×/Olhh]DX´×rH×Ml[F;ZH[k;YYt×hHWHDk×kOH×Z;sPZ×kO;k×HyDPH[Dt
Pi× ;Yr;ti× N;P[HF× Ct× DH[kh;YPiP[N× iHhqPDHi× ]qHh× ;× CPNNHh
NH]Nh;eOPD;Y×M]]kehP[k¹×"lh×YH;h[P[N×FHZ][ikh;kHi×ØkOH×hHqHhiH¾
Ct× ChP[NP[N× kH;Zi× k]NHkOHh× ;k× Y]D;YPkt× YHqHY× ;YY]ri× hHiPFH[k
M;DP[N× ik;x× k]× r]hX× Z]hH× HxHDkPqHYt× ;[F× DhH;kPqHYt×rPkO
hHiPFH[ki×k]×i]YqH×eh]CYHZi´×ehHqH[kP[N×ÓM;PYlhH×FHZ;[FÔ¹

"lh×YH;h[P[N×O;i×;YhH;Ft×OHYeHF×li×k]×PFH[kPMt×r;ti×]M×r]hXP[N
kO;k× hH|HDk× ;× D]]hFP[;kHF× ;[F× P[kHNh;kHF× ;eeh];DO× C;iHF
;h]l[F× Y]D;YPkPHi× kO;k× D]qHh× kOH× i;ZH× NH]Nh;eOt× ;i×*hPZ;ht
�;hH× Hkr]hXi¹×
t×ChP[NP[N×FPxHhH[k×kH;Zi×k]NHkOHh×;k×Y]D;YPkt
YHqHY´× FPxHhH[k× Mh][k× YP[H× ik;x× ;hH× M]hZP[N× hHY;kP][iOPei× ;[F
[Hkr]hXi× kO;k× ;YY]r× kOHZ× k]× FHiPN[× P[kHNh;kHF× i]YlkP][i× P[
D][Wl[DkP][×rPkO×hHiPFH[ki¹

)LJ X U H� � � � � Ê� 7 K H� &DWFK

�� �� /HDUQLQJ� IURP � W KH

7 UDQVIRUP DW LRQ� :H� +DYH

8QG HUW DNHQ�W R�'DW H

/OH× YH;h[P[N× Mh]Z× ]lh× kh;[iM]hZ;kP][× eh]Nh;ZZH× O;i×ZH;[k
kO;k× rH× O;qH× ik;hkHF× k]× iOPMk× kOH× r;t× rH× r]hX× k]× CH× ;CYH× k]
]xHh× ;× hHie][iH× kO;k× Pi× eHhi][;YPiHF× ;[F× k;PY]hHF× k]× kOH
P[FPqPFl;Y¹×6OPYik×CHie]XH×Z;t×i]l[F×Z]hH×HseH[iPqH×rH×O;qH
M]l[F× kO;k× Ct× eh]qPFP[N× kOH× hPNOk× hHie][iH× {hik× kPZH× rH× YPZPk
M;PYlhHi× ;[F× kOH× hHq]YqP[N× F]]h́ × kOHhHM]hH× ;Yi]× eh]qPFP[N× kOH
Z]ik×D]ik×HxHDkPqH×P[kHhqH[kP][×P[×kOH×Y][N×hl[¹
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"lh×]hPNP[;Y×••€†× ×ikh;kHNt
Z;FH× ;[× P[D][kh]qHhkPCYH× D;iH× kO;k× FHZ][ikh;kHF× kOH
hHi]lhDHi×rPkOP[×]lh×itikHZ×rHhH×k]]×]MkH[×P[×kOH×rh][N×eY;DH´
rPkO×;×iOPMk×Mh]Z×;DlkH×k]×D]ZZl[Pkt×CHP[N×kOH×;PZ´×;[F×;×iOPMk
]M×M]Dli×Mh]Z×hH;DkPqH×khH;kZH[k×k]×eh];DkPqH×ehHqH[kP][×CHP[N
kOH× i]YlkP][¹× .P[DH× kOH[´× rH× O;qH× ;YhH;Ft× kh;[iM]hZHF× XHt
HYHZH[ki×]M×]lh×Y]D;Y×]eHh;kP[N×Z]FHY×k]×M]Dli×][×ehHqH[kP[N´
hHFlDP[N×;[F×FHY;tP[N×kOH×[HHF×M]h×OH;YkO×;[F×D;hH¹

�;iH×M]h×�O;[NH¾× Hr×�]FHY×]M×�;hH

�H;h[P[N× Mh]Z× ;eeh];DOHi× ilDO× ;i× ´
Ø ;[F× ]lh× [Hr× �H[k;Y× �H;YkO× �*��

Z]FHY×;YY×FHiDhPCHF×P[×kOH×[Hsk×iHDkP][×OHYeHF×k]×ik;hk×k]×iOPMk
kOH× itikHZ× k]× M]Dli× ][× ehHqH[kP][× Ct× FHM;lYk¹× �YPNPCPYPkt
kOhHiO]YFi× O;qH× CHH[× iOHYqHF¾× ;YY× ]M× kOHiH× P[PkP;kPqHi× r]hX× ][
kOH×kr]×Ó{hik×ehP[DPeYHiÔ×]M³× ;[F×][×

¹× /OHt
;Yi]×;PZ×k]×eh]qPFH×;×D]]hFP[;kHF×;eeh];DO×kO;k×FH;Yi×[]k×rPkO
][H× PiilH× ;k× ;× kPZH´× Clk× ;YY× ]M× kOH× XHt× hHglPhHZH[ki× kO;k× kOH
eHhi][× O;i× k]× ;DOPHqH× kOH× ]lkD]ZHi× kO;k× ;hH× PZe]hk;[k× k]
kOHZ¹× �]h× Hs;ZeYH´× kOPi× ZPNOk× [HHF× k]× P[D]he]h;kH× ;× eY;[× ]M
;DkP][× kO;k× ie;[i× O]liP[N× hHglPhHZH[ki´× OH;YkO× hHglPhHZH[ki
;[F×D;hH×hHglPhHZH[ki×É×;i×rHYY×;i×i]DP;Y×hHglPhHZH[ki¹

�]D;Y× �hH;× �]]hFP[;kP][
�]ZZl[Pkt× �HF× .lee]hk

�;hYt×P[kHhqH[kP][× M]DliiP[N
][× hHFlDP[N× kOH× [HHF× M]h× ]h× hHYP;[DH× ][× MlklhH× iHhqPDHi

7 K X UURF N�)LUVW

/Olhh]DX×�Phik×Pi×]lh×iP[NYH×e]P[k×]M×;DDHii×;Dh]ii×D]ZZl[Pkt
OH;YkO´×ZH[k;Y×OH;YkO×;[F×;FlYk×i]DP;Y×D;hH¹×/OH×iHhqPDH
D][iPiki×]M×;×kH;Z×Z;[;NHh×rO]×Pi×;×gl;YP{HF×i]DP;Y×r]hXHh́
kr]×iH[P]h×D]Ê]hFP[;k]hi´×€†×/Olhh]DX×�Phik×�FqPi]hi×rO]×k;XH
kHYHeO][H×D;YYi´×;×�]ZZl[Pkt×*itDOP;khPD× lhiH´×;×�H[k;Y
�H;YkO×�Dk×�iiHiiZH[k×�]]hFP[;k]h×eYli×D;il;Y×C;[X× ik;x¹

/Olhh]DX×�Phik×]eHh;kHi×CHkrHH[×†;Z×k]×†eZ´×‚…„×F;ti×;×tH;h́
k;XP[N×D;YYi×qP;×;×iP[NYH×kHYHeO][H×[lZCHh×FPhHDkYt×Mh]Z
hHiPFH[ki×;[F×kOHPh×M;ZPYPHi´×;[F×Mh]Z×OH;YkO×;[F×D;hH
eh]MHiiP][;Yi¹×�k×;PZi×k]×hHFlDH´×ehHqH[k×;[F×FHY;t×kOH×[HHF×M]h
Z]hH×iPN[P{D;[k×D;hH×Ct×P[kHhqH[P[N×H;hYt×;[F×r]hXi×DY]iHYt
rPkO×kOH×0hNH[k×�;hH×-Hie][iH×/H;Z×Æ0-�/Ç×rO]×D;[×CH
Z]CPYPiHF×k]×;kkH[F×hHiPFH[kiÔ×O]liHi×rOHhH×kOHt×;hH×P[×DhPiPi¹

/h;FPkP][;YYt́ ×elCYPD×iHDk]h× iHhqPDHi×O;qH×;kkHZekHF×k]×D][kh]Y
D]ik×Ct×iHkkP[N×HYPNPCPYPkt×kOhHiO]YFi×k]×FHkHhZP[H×rO]×D;[×;[F
D;[[]k× ;DDHii× kOH× iHhqPDH¹× "lh× YH;h[P[N× O;i× k;lNOk×li× kO;k
e;h;F]sPD;YYt́ ×Ct×M;PYP[N×k]×;Dk×H;hYt́ ×rH×P[DhH;iH×D]ik´×]MkH[×Ct
FhPqP[N× hHiPFH[ki× k]× kOH× Z]ik× HseH[iPqH× e;hki× ]M× kOH× itikHZ¹
�[ikH;F× ]M× r;PkP[N× l[kPY× eH]eYH× ;hH× ÓPYY× H[]lNOÔ× ]h× P[× ilyDPH[k
Ó[HHFÔ×k]×ZHHk×DhPkHhP;×M]h×ilee]hk´×rH×O;qH×kh;[iM]hZHF×Z;[t
itikHZ× HYHZH[ki× k]× P[kHhqH[H× H;hYPHh× ;[F× eh];DkPqHYt× XHHe
eH]eYH×rHYY¹

�FqPi]hi×;hH×kh;P[HF×k]×l[FHhk;XH×eh];DkPqH×�.�×;iiHiiZH[ki
][×kOH×eO][H×P[DYlFP[N×D;hHh×;iiHiiZH[ki×;[F×D;[×r] hX
eh];DkPqHYt×rPkO×hHiPFH[ki×k]×{[F×;×CHie]XH×i]YlkP][¹×/OHt×;Yi]
O;qH×;×FPhHDk×YP[X×P[k]×�*0/×iHhqPDHi´×rPkO×kOH×�* ×rPkOP[×kOH
kH;Z×;DkP[N×;i×;×C;DXle×hHi]lhDH×M]h×��*×�H[k;Y×�H; YkO
�iiHiiZH[ki×rOHhH×hHglPhHF¹×/OHt×;Yi]×r]hX×DY]iHYt×rPkO×kOH
�FlYk×.]DP;Y×�;hH×�]iePk;Y×/H;Z×k]×M;DPYPk;kH×kPZHYt×O]iePk;Y
FPiDO;hNH×Ct×Z;XP[N×ilhH×D]ZZl[Pkt×OH;YkO´×D;hH×;[F×i]DP;Y
[HHFi×;hH×P[×eY;DH¹

�� �� ([ DP S OHV� RI � /RFDOLW \� %DVHG

6HUYLFHV� :H� +DYH� $OUHDG \

7 UDQVIRUP HG � , Q� /LQH� :LW K� 2XU

3 ULQFLS OHV�DQG �9DOXHV�

����������������

"lh× kh;[iM]hZ;kP][× ;eeh];DO× hH|HDki× ;× ikh][N× eY;DHÊC;iHF
M]Dli×rPkO×ÓilCiPFP;hPktÔ×CHP[N×;×XHt×ehP[DPeYH¹×
PxHhH[k×;hH;i×]M
kOH× 
]h]lNO× O;qH× FPxHhH[k× hHglPhHZH[ki´× ;[F× FHqHY]eP[N× ;
itikHZ× kO;k× D;[× PFH[kPMt× ;[F× hHie][F× k]× kOHiH× FPxHhH[k
hHglPhHZH[ki×hHZ;P[i×qPk;Y¹

�h]Z×-H;DkPqH×k]×*hHqH[k;kPqH "lh×kh;[iM]hZ;kP][×W]lh[Ht×k]×F;kH×O;i×OHYeHF×li×k]×PFH[kPMt
O]r×k]×;DOPHqH×kOH×DO;[NH×rH×hHglPhH×;[F×rH×O;qH×;YhH;Ft
hHPZ;NP[HF×;[F×hHClPYk×Z;[t×iHhqPDHi×P[×/Olhh]DX×C;iHF×][×]lh
kh;[iM]hZ;kP][;Y×DO;[NH×ehP[DPeYHi×;[F×ikhH[NkO×;[F×;iiHki
C;iHF×;eeh];DO×;i×iHk×]lk×P[×{NlhH×†¹‚¹

)LJ X U H� � � �
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/RF DO�$UH D�&RRUGLQ DW LRQ

/Olhh]DX× []r× O;i× €ƒ× �]D;Y× �hH;× �]]hFP[;k]hi× Æ���iÇ´ × H;DO
;YPN[HF× k]× ieHDP{D× [HPNOC]lhO]]Fi× rPkOP[× kOH× 
]h]lNO¹× /OH
���Ôi×ehPZ;ht×h]YH×Pi×k]×FHqHY]e×;×FHk;PYHF×l[FHhik;[FP[N×]M×;YY
]M×kOH×D]ZZl[Pkt×;iiHki´×[Hkr]hXi´×iHhqPDHi´×]hN;[Pi;kP][i×;[F
Nh]lei×rPkOP[×kOHPh×[HPNOC]lhO]]F×;[F×Z]hH×Ch];FYt×;Dh]ii×kOH
C]h]lNO´× ;[F× kOH[× r]hX× rPkO× hHiPFH[ki× k]× {[F× eh;NZ;kPD
i]YlkP][i× k]× eh]CYHZi´× Fh;rP[N× ][× kOHiH× hHi]lhDHi× CHM]hH
D][iPFHhP[N×D]ZZPiiP][HF×]h×ik;klk]ht×iHhqPDHi¹

/OH×iHhqPDH×;Yr;ti×ik;hki×rPkO×kOH×glHikP][×
Ô´×Z;XP[N×Pk×O]YPikPD×;[F×CHie]XH¹×/OPi× ZH;[i

kO;k× P[ikH;F× ]M× iPZeYt× ;iiHiiP[N× ]h× hHMHhhP[N× hHiPFH[ki× P[k]
iHhqPDHi×kOHt³

Ó6O;k×F]Hi×;×N]]F
YPMH×ZH;[×k]×t]lº

�[qHik× H[]lNO× kPZH× P[× l[FHhik;[FP[N× rO;k× ;× N]]F× YPMH
Y]]Xi×YPXH×k]×kOH×P[FPqPFl;Y×]h×M;ZPYt́ ×;[F×O]r×kOHt×D]lYF
NHk×kOHhH¹
�HYe× eH]eYH× k]× ClPYF× kOHPh× ]r[× D;e;DPkt× ;[F
D][[HDkP][i´× i]× kO;k× kOHt× D;[× ik;t× ikh][N× ;[F
P[FHeH[FH[k¹

lPYF× [Hr× D]ZZl[Pkt× D][[HDkP][i× ]h× D;e;DPkt× rOHhH
kOHt×F]×[]k×HsPik¹

�]D;Y× �hH;× �]]hFP[;k]hi× ;Yi]× r]hX× P[× ;× khlYt× P[kHNh;kHF× r;t¹
/OHt×;hH×;CYH×k]×[;qPN;kH×;Dh]ii×iHhqPDHi×;[F×]hN;[Pi;kP][i×k]
{[F× i]YlkP][i× ;[F× ]qHhD]ZH× C;hhPHhi× kO;k× ehHqH[k× eH]eYH
hH;DOP[N×DhPiPi×e]P[k¹

�]ZZl[Pkt× �HF× .lee]hk× Æ��.Ç× Pi× ;[× ;eeh];DO× k]× i]DP; Y× r]hX
kO;k× ZH;[i× kO;k× i]DP;Y× r]hX× kH;Zi× eh]qPFH× ;× D]]hFP[;kHF
hHie][iH× ClPYFP[N× [Hkr]hXi× rPkO× ]kOHh× eh]MHiiP][;Yi× rPkOP[× ;
ieHDP{D× Y]D;YPkt× i]× kO;k× kOHt× D;[× CH× Z]CPYPiHF× k]× eh]qPFH× ;
W]P[HFÊle× hHie][iH× ;[F× []k× ;× hHie][iH× kO;k× elhHYt× D][iPFHhi
;FlYk× i]DP;Y× D;hH× [HHFi¹× /H;Zi× ;hH× C;iHF× P[× kOH× D]ZZl[Pkt
;[F× ;YPN[HF× rPkO× kOH× M]lh× *hPZ;ht× �;hH×  Hkr]hX× Æ*� Ç× ;hH;i
;[F×r]hX×i]YHYt×rPkOP[×kOHPh×Y]D;YPkt×]lk×]M×;×[lZCHh×]M×FPxHhH[k
D]ZZl[Pkt×iHkkP[Ni¹

/OH× ;eeh];DO× hHehHiH[k;kPqHi× ;× h;FPD;Y× FHe;hklhH× Mh]Z
kh;FPkP][;Y×i]DP;Y×r]hX×Z]FHYi×C;iHF×][×;iiHiiP[N×FH{DPki×;[F
ehHiDhPCP[N×ehHÊD]ZZPiiP][HF×iHhqPDHi¹

&RP P X Q LW \�/H G�6X SSRUW

6H× DO;YYH[NHF× i]DP;Y× r]hX× kH;Zi× k]× hHPZ;NP[H× O]r× kOHt
r]hXHF×;[F×kOH×eh]DHiiHi×hHglPhHF×k]×ilee]hk×kOHZ´×C;iHF×][
��.×ehP[DPeYHi×iO]r[×P[×{NlhH×†¹ƒ¹×/OPi×OHYeHF×eh]MHiiP][;Yi×k]
ik;hk×k]×Z;XH×kOH×iOPMk×Mh]Z×eh]qPFP[N×;lk]Z;kPD;YYt×ehHiDhPCP[N
;× ehHÊD]ZZPiiP][HF× iHhqPDH´× k]× eh]qPFP[N× rPFH× h;[NP[N
i]YlkP][i×kO;k×;hH×k;PY]hHF×k]×kOH×P[FPqPFl;Y¹

6H× ;hH× DlhhH[kYt× ;YPN[P[N× ;FqPi]hi× k]× ]lh×
Y]D;YPkt× kH;Zi× k]× ;YY]r× kOHZ× k]× FHqHY]e× HqH[× Z]hH

X[]rYHFNH× ]M× D]ZZl[Pkt× ;iiHki× rPkOP[× ieHDP{D× Y]D;YPkPHi´
;YY]rP[N×kOHZ×k]×ClPYF×Z]hH×DhH;kH×i]YlkP][i×rPkO×hHiPFH[ki¹

�]ZZl[Pkt× �HF
.lee]hk×

�[× XHHeP[N× rPkO× ]lh× Z]FHY× ]M× FPikhPClkPqH× YH;FHhiOPe× rH× O;qH
Z]qHF×kOH×���×kH;Z×P[×k]×;×iHYMÊZ;[;NP[N×Z]FHY×rPkO×;×iP[NYH
D];DO×]qHhiHHP[N×kOH×kH;Z¹Ø

/OPi×O;i×eh]qHF×;×OPNOYt×HxHDkPqH×;[F×;[×HyDPH[k×Z]FHY×iP[DH
Pki×P[DHekP][× ;×D]leYH×]M×tH;hi× ;N]¾×ikhH;ZYP[P[N×kOH×ikhlDklhH
Mh]Z×O;qP[N×][H×Z;[;NHh×;[F×kr]×FHelkPHi´×kOHhHCt×Y]iP[N×kr]
Z;[;NHZH[k×e]iki×rPkO×[]×hHFlDkP][×P[×eHhM]hZ;[DH¹

����������������
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)LJ X U H� � � �

)LJ X U H� � � �


]kO× ��.× ;[F× ���× P[PkP;kPqHi× O;qH× iO]r[× kOH× e]rHh× ] M× eY;DH
C;iHF× r]hXP[N× ;[F× ]M× k;XP[N× kPZH× k]× O;qH× D][qHhi;kP][i× rPkO
eH]eYH×kO;k×M]Dli×][×rO;k×Z;kkHhi×k]×kOHZ¹×/OPi×O;i×YHF×k]×qHht
FPxHhH[k× i]YlkP][i× CHP[N× FHqHY]eHF´× Z;[t× ]M× rOPDO× O;qH
ehHqH[kHF× ;[F× hHFlDHF× kOH× [HHF× M]h× iHhqPDHi× ]h× OHYeHF× k]
hHFlDH× kOH× hHYP;[DH× ][× ;× iHhqPDH× hHie][iH¹× �[× ;FFPkP][´× kOH
PZe;Dk×][×ik;x×Z]h;YH×O;i×CHH[×iPN[P{D;[k´×rPkO×ik;x×H[W]tP[N
kOH×khlik×P[qHikHF×P[×kOHZ×k]×Z;XH×kOH×hPNOk×FHDPiP][i×;[F×kOH
MhHHF]Z× k]× FHqHY]e× P[[]q;kPqH× ;[F× PZe;DkMlY× i]YlkP][i¹
/Olhh]DX× O;i× ;[× HsDHYYH[k× hHD]hF× ]M× hHk;P[P[N× ik;x×;[F× ]M
hHDhlPkP[N×[Hr×ik;x×ZHZCHhi×rO]×O;qH×W]P[HF×kOH×�lkO]hPkt×;i
;×hHilYk×]M×rO;k×kOHt×O;qH×OH;hF×;C]lk×kOH×;eeh];DO×/Olhh]DX
O;i×PZeYHZH[kHF¹

7 H F K Q RORJ\�(Q DEOH G�&DUH

/OH×ilDDHii×]M×kOH×ePY]k×O;i×YHF×k]×kH;Zi×CHP[N×PZeYHZH[kHF×P[
H;DO× ]M× kOH× M]lh× *hPZ;ht× �;hH×  Hkr]hX× Æ*� Ç× ;hH;´× eh]qPFP[N

]h]lNOÊrPFH× D]qHh;NH¹× /OH× YH;h[P[N× Mh]Z× ���× ;[F× ��.× O;i
eh]qPFHF× ;× CYlHehP[k× M]h× hHFHiPN[HF× Y]D;Y× P[kHNh;kHF× D;hH× ;[F
ilee]hk¹

6H×O;qH×P[kh]FlDHF×;×Z]FHY×M]h×kOH×liH×]M×kHDO[]Y]Nt×rPkOP[
]lh× D]ZZl[PkPHi× kO;k× ClPYFi× ][× kOH× ehP[DPeYHi× ]M× hHD]N[PiP[N
;[F× eh]Z]kP[N× P[FPqPFl;Y× ;[F× D]ZZl[Pkt× ikhH[NkOi´× H;hYt
ilee]hk×;[F×ehHqH[kP][×]M×[HHF×;hPiP[N´×PZeh]qP[N×;DDHiiPCPYPkt
Ct×hHFlDP[N×ClhH;lDh;Dt́ ×;[F×M]ikHhP[N×P[[]q;kPqH×kOP[XP[N×;[F
eh;DkPDH× ;Dh]ii× ik;klk]ht× iHhqPDHi× ;[F× D]ZZl[Pkt
]hN;[Pi;kP][i¹

��.× O;i× CHH[× HskhHZHYt× ilDDHiiMlY× rPkO× [lZHh]li× D;i H
iklFPHi×iO]rP[N×O]r×eH]eYH×O;qH×CHH[×HxHDkPqHYt×ilee]hkHF×P[
;×FPxHhH[k×r;t¹×�;hYt×ilDDHiiHi×O;qH×P[DYlFHF×hHFlDHF×r;PkP[N
kPZHi´×PZeh]qHF×;DDHii×É×rPkO×hHNlY;h×ÓFh]e×P[Ô×iHiiP][i×CHP[N
]hN;[PiHF× DY]iH× k]× rOHhH× eH]eYH× YPqH´× ;[F× r]hXP[N× rPkO× ]kOHh
eh]MHiiP][;Yi× ;[F× ]hN;[Pi;kP][i× P[× kOH× ;hH;´× P[DYlFP[N
D]ZZl[PktÊC;iHF×Nh]lei×;[F×kOH×5]Yl[k;ht×.HDk]h́ ×k] ×FHqHY]e
P[[]q;kPqH× ;[F× ikhH;ZYP[HF× r;ti× ]M× FHYPqHhP[N× rO;k×eH]eYH
hHglPhHF×;[F×O]r×kOHt×hHglPhHF×Pk¹Ø

�]h× kOH× Y;ik× MHr× tH;hi´× eh;DkPkP][Hhi× P[× /Olhh]DX× O;qH× CHH[
H[D]lh;NHF×k]×qPHr×kHDO[]Y]Nt́ ×P[×Pki×rPFHik×iH[iH´×;i×C]kO×;[
H[;CYHh× ]M× P[FHeH[FH[k× YPqP[N× ;[F× ;[× ;eeh];DO× k]× ilee]hk
P[FPqPFl;Yi×k]×;DOPHqH×kOHPh×N];Yi×;[F×;iePh;kP][i¹

�eeh];DOHi× ilDO× ;i× ��.× F]× []k× hHYt× ][× kOhHiO]YFi× ;[ F
HYPNPCPYPkt× CHM]hH× kOHt× OHYe× i]ZH][H¹× /OHt× PFH[kPMt× rO;k× kOH
eHhi][×hHglPhHi×k]×YPqH×;×N]]F×YPMH´×;[F×P[×F]P[N×i]´×kOHt×OHYe×k]
elk× P[× eY;DH× ;× eY;[× kO;k× M]DliHi× ][× ehHqH[kP[N× kO;k× eHhi][Ôi
OH;YkO×;[F×rHYYCHP[N×Mh]Z×FHDYP[P[N¹

/OH×liH×]M×;×hHi]lhDH×rOHHY×OHYeHF×eh]MHiiP][;Yi×k]×D][iPFHh×;
ZlYkPklFH× ]M× ]ekP][i× CHM]hH× D][iPFHhP[N× ik;klk]ht× ;[F× e;PF
ilee]hk¹

.]DP;Y× �;hH× eh;DkPkP][Hhi× ;hH× ;CYH× k]× HseY]hH× ;[F× ilee]hk
;DDHii× k]× ;[× PFH[kP{HF× kHDO[]Y]Nt× i]YlkP][× Mh]Z× ;
D][qHhi;kP][´×h;kOHh×kO;[×YH;FP[N×;[×P[FPqPFl;Y×kOh]lNO×;×M]hZ;Y
;iiHiiZH[k×eh]DHiiHi¹Ø×Ø�DDHii×k]×ilee]hk×rPYY×CH×glPDXHh́ ×;[F
rPYY×CH×ilee]hkHF×rOHhH×kOH×h;kP][;YH×M]h×ilee]hk×D;[×;DOPHqH
kOH× CHik× e]iiPCYH× ]lkD]ZH× M]h× kOH× P[FPqPFl;Y¾× HqH[×rOHhH
HYPNPCPYPkt×Z;t×[]k×CH×i;kPi{HF´×;[F×hHFlDHi×]h×FHY;ti×kOH×[HHF
M]h×C]kO×M]hZ;Y×;[F×P[M]hZ;Y×D;hH×P[×kOH×MlklhH¹
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OHhH×Pi×;[×HZHhNP[N×HqPFH[DH×C;iH×iO]rP[N×kO;k×kOPi×DO;[NH
D;[×FHYPqHh×CHkkHh×]lkD]ZHi´×P[DhH;iHF×P[FHeH[FH[DH×;[F×D]ik
i;qP[Ni¾×HieHDP;YYt×kOh]lNO×kOH×liH×]M×HsDPkP[N×kHDO[]Y]Nt×ilDO
;i× Ñ
h;P[× P[× �;[FÒ´× ;[F× rPkO× NhH;kHh× ;r;hH[Hii× ;[F
;DDHiiPCPYPkt́ ×kOHiH×D;[×CH×hH;YPiHF×i]][Hh¹

3ULP DU\� &DUH � 1 H W ZRUNV� DQ G� (Q K DQ F H G� 3ULP DU\� &DUH

7 H DP V

*hPZ;ht× �;hH× O;i× ilxHhHF× Y]D;YYt× Mh]Z× ;DlkH× D;e;DPkt
iO]hk;NHi¹×-Hie][FP[N×k]×kOPi×YHF×k]×kOH×DhH;kP][×]M×H[O;[DHF
kH;Zi×]eHh;kP[N×rPkOP[×;[F×;h]l[F×M]lh×Y]D;YPktÊC;iHF×*hPZ;ht
�;hH× Hkr]hXi×Æ*� iÇ¹×�[O;[DHF×kH;Zi×;hH×Z;FH×le×]M ×e]iki
ilDO× ;i× e;h;ZHFPDi´× eO;hZ;DPiki´× ;iiPik;[k× eOtiPDP;[i× ;[F
eOtiP]kOHh;ePiki¹×*� i× ik;hkHF×k]×ChP[N×eh]MHiiP][;Yi×k]NHkOHh́
r]hXP[N× ;k× eY;DH× ;[F× iO;hP[N× C]kO× X[]rYHFNH× ;[F× hHi]lhDH¹
/Oh]lNO× kOH× FHqHY]eZH[k× ]M× *� i´× eh]MHiiP][;Yi× O;qH× CHH[
;CYH× k]× CHkkHh× l[FHhik;[F× kOH× ;hH;× kOHt× iHhqH× ;[F× kOH× PiilHi
M;DHF×Ct×kOH×Y]D;Y×e]elY;kP][¹×/OH×FHqHY]eZH[k×]M×;[F×YH;h[P[N
Mh]Z× *� i× P[× /Olhh]DX× O;i× OHYeHF× kOH× r]hXM]hDH× ik;hk× k]
]hN;[PiH× kOHZiHYqHi× P[× k]× Y]D;YPktÊC;iHF× OH;YkO× ;[F× D;hH
itikHZ×[Hkr]hXi×É×H[ilhP[N×kO;k×kOH×rO]YH×itikHZ×D;[×eh]qPFH
;[× P[kHNh;kHF× ;[F× D]]hFP[;kHF× ;eeh];DO× kO;k× Pi× hHie][iPqH× k]
kOH×hHglPhHZH[ki×]M×Y]D;Y×eH]eYH¹

0H Q W DO� +H DOW K � 6H UYLF H � 7 UDQ VIRUP DW LRQ � DQ G� W K H

0H Q W DO� +H DOW K � ,Q W H JUDW H G� 3ULP DU\� DQ G� &RP P X Q LW \

&DUH �/RF DOLW \�0RGH O

/OH×[Hr×ehP[DPeYHi×;[F×eh]DHiiHi×O;qH×CHH[×P[×eY;DH×M]h×i]ZH
kPZH×M]h×D]hH×i]DP;Y×D;hH×kH;Zi´×;[F×kOH×;F]ekP][×]M×kOPi×Z]FHY
D][kP[lHi×k]×Hq]YqH¹Ø×/OHhH×Pi×;×FHiPhH×k]×PZeh]qH×;DDHiiPCPYPkt
;[F× eh]Z]kH× kHDO[]Y]Nt× MlhkOHh× kOh]lNO× eY;DH× C;iHF
�]ZZl[Pkt× �HF× .lee]hk× ;[F× ;[× P[kHNh;kHF× ;eeh];DO× k]
ilee]hkP[N×Y]D;Y×D]ZZl[PkPHi¹Ø×/OPi×rPYY×H[;CYH×O]liP[N×]yDHhi´
OH;YkO× e;hk[Hhi× ;[F× HqH[kl;YYt× rPFHh× D]ZZl[Pkt× kH;Zi× k]
ilee]hk×P[FPqPFl;Yi×k]×;DDHii×kHDO[]Y]Nt×i]YlkP][i¹

6H× ;Yi]× PFH[kP{HF× ;× D]O]hk× ]M× hHiPFH[ki× rO]Z× rH× D;YYHF×
¾×k]]×l[rHYY×k]×CH×khH;kHF×rPkOP[×*hPZ;ht×�;hH×]h

Ct×��*/×Clk×[]k×l[rHYY×H[]lNO×k]×hHDHPqH×;×iHD][F;ht×ZH[k;Y
OH;YkO× D;hH× iHhqPDH¹× /OHt× rHhH× ]MkH[× YHMk× rPkO]lk× ;FHgl;kH
ilee]hk×;[F×rHhH×OPNO×liHhi×]M×�ð�¹

ÓkOH
ZPiiP[N×ZPFFYHÔ

/OPi× F]Hi× []k× ehHqH[k× P[FPqPFl;Yi× Mh]Z× CHP[N× ;CYH× k]× ;DDHii
Z]hH× D]ZeYHs× ]h× HseH[iPqH× kHDO[]Y]Nt× i]YlkP][i´× rPkO
eh;DkPkP][Hhi×ikPYY×;CYH×k]×FPhHDkYt×D]ZZPiiP][×kOHiH×M]YY]rP[N×;
iPZeYH× ;[F× glPDX× ;eeh]q;Y× eh]DHii× qP;× kH;Z× Z;[;NHhi´× ]h× P[
kOH× D;iH× ]M× qHht× D]ZeYHs× ]h× HseH[iPqH× i]YlkP][i´× qP;× kOH
*hP[DPe;Y×"DDle;kP][;Y×/OHh;ePik×P[×�FlYk×.]DP;Y×�;hH¹Ø

������������������

�[× P[M]hZ;kP][× ilPk× ;[F× e;DX;NH× ]M× kh;P[P[N× O;i× CHH[
FHqHY]eHF´× ;[F× O;i× CHH[× h]YYHF× ]lk× k]× Z;[t× eh;DkPkP][Hhi¹Ø × �
eh;DkPkP][Hh× YHF× Nh]le× O;i× ;Yi]× CHH[× Hik;CYPiOHF´× rOPDO
k]NHkOHh× DlYkPq;kHi× khlik× ;[F× HZe]rHhi× ik;x× k]× ;DDHii× ;[F
iHYMÊ;eeh]qH× kOH× eh]qPiP][× ]M× hH;i][;CYt× ehPDHF× kHDO[]Y]Nt
i]YlkP][i¹

�H[k;Y×PYY[Hii×Pi×kOH×iP[NYH×Y;hNHik×D;liH×]M×FPi;CPYPkt×P[×kOH×0�
;[F× ;× Z;W]h× FhPqHh× ]M× OH;YkO× P[Hgl;YPkPHi¹× �[× hHie][iH× k]
/Olhh]DXÔi× �FlYk× �H[k;Y× �H;YkO× �. �´× ���× *HHh× -HqPHŕ × ;[F
HskH[iPqH× D]ZZl[Pkt× H[N;NHZH[k× hHiH;hDO× YHF× Ct
�H;YkOr;kDO× /Olhh]DX´× rH× O;qH× ePY]kHF× ;× [Hr× P[kHNh;kHF
Z]FHY×]M×O]YPikPD×ZH[k;Y×OH;YkO×D;hH×HZCHFFHF×rPkOP[×*� i¹

"lh× ;[;YtiPi× ]M× kOH× OPik]hPD;Y× Z]FHY× ]M× ZH[k;Y× OH;YkO× iHhqPDH
FHYPqHht× iO]rHF× kO;k× ]M× kOH× DPhD;× •´•••× hHiPFH[ki× ;× tH;h
hHDHPqP[N×iHD][F;ht×D;hH×iHhqPDHi´×…„î×]M×[HHF×r;i×hHY;kHF×k]
i]DP;Y× ;i× ]ee]iHF× k]× DYP[PD;Y× FHZ;[F¹× /OH× Z;W]hPkt×]M× kOHiH
e;kPH[ki× O;F× ;× FP;N[]iPi× ]M× *Hhi][;YPkt× 
Pi]hFHhi¹×�× OPNO
eh]e]hkP][×rO]×hHDHPqHF×;×hHMHhh;Y×k]× �*0/×Mh]Z×*hPZ;ht× �;hH
rHhH×FPiDO;hNHF×C;DX×P[k]×kOH×D;hH×]M×kOHPh×�*×;i×kOHt×M;PYHF×k]
ZHHk× kOhHiO]YF× DhPkHhP;¹× �][ilYk;[k× *itDOP;khPiki× h]lkP[HYt
glHikP][HF× kOH× [HHF× k]× XHHe× eH]eYH× ][× D;iHY];F× rOH[× kOHt
;hH×hHDHPqP[N×YPkkYH×ZHFPD;Y×P[kHhqH[kP][¹×/OPi×r;i×P[HyDPH[k×M]h
kOH×itikHZ×;[F×C;F×M]h×hHiPFH[ki¹Ø
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/Oh]lNO×;[×HskH[iPqH×eh]DHii×]M×D]Êeh]FlDkP][´×rH×O;qH×kh;[iM]hZHF×;[F×D]ZeYHkHYt×hHPZ;NP[HF×O]r×rH×FHYPqHh×ZH[k;Y×OH;YkO
iHhqPDHi× kOh]lNO× ;[× �[kHNh;kHF× *hPZ;ht× ;[F× �]ZZl[Pkt× �;hH× �H[k;Y× �H;YkO× iHhqPDH× ]xHh× ;k× *� × YHqHY¹× /OH× eh]DHii× Ch]lNOk
k]NHkOHh×DYP[PDP;[i×Mh]Z×ehPZ;ht×;[F×iHD][F;ht×D;hH´×liHhi×]M×iHhqPDHi´×D;hHhi×;[F×M;ZPYPHi´×kOH×q]Yl[k;ht×iHDk]h×]hN;[Pi;kP][i´
elCYPD×OH;YkO×ieHDP;YPiki×;[F×D]ZZPiiP][Hhi×Mh]Z×C]kO× �.×/Olhh]DX×���×;[F×/Olhh]DX×�]l[DPY¹

/OH×[Hr×Z]FHY×O;i×M]DliHF×][³

�PNlhH×†¹…³×"lh×]lh×[Hr×Z]FHY×]M×D;hH¹


HqHY]eP[N× ;× iH;ZYHii× ]xHh× M]h× kO]iH× rO]× [HHF× Z]hH×ilee]hk× kO;[× ehPZ;ht× D;hH× r]lYF× eh]qPFH× Clk× F][Ôk× ZHHk× kOH
kOhHiO]YFi×M]h×iHD][F;ht×D;hH´

H{[P[N×D;hH×e;DX;NHi×k]×ZHHk×kOH×[HHFi×]M×kO]iH×P[×"lke;kPH[k×D;iHY];Fi×k]×H[;CYH×DYP[PD;YYt×i;MH×kh;[iMHh×]M×D;hH×k]×kOH
*hPZ;ht× �;hH×  Hkr]hX× �[kHNh;kHF× �H[k;Y× �H;YkO× /H;Zi × rPkO× ;[× HZCHFFHF× ikHeÊle× ;[F× ikHeÊF]r[× Ml[DkP][× rPkO× ;
e;hkPDlY;h×M]Dli×][×eitDO]Y]NPD;Y×P[kHhqH[kP][i´
-HYH;iP[N×D;e;DPkt×M]h×kOH×D][ilYk;[ki×k]×eh]qPFH×;FFPkP][;Y×ilee]hk×k]×kOH×*hPZ;ht×�;hH× Hkr]hXi×;[F×FHqHY]e×;×Z]hH
kOHh;eHlkPD×iHhqPDH×]xHh×M]h×kO]iH×rPkO×D]ZeYHs×[HHFi×H[ilhP[N×gl;YPkt×ieHDP;YPik×;[F×eHhi][;YPiHF×D;hH¹

HqHY]eP[N× ;× O]YPikPD× ]xHh× kO;k× ;YY]rHF× rPFHh× FHkHhZP[;[ki× ]M× ZH[k;Y× OH;YkO× ilDO× ;i× O]liP[N× ;[F× HZeY]tZH[k× k]× CH
;FFhHiiHF×k]NHkOHh×rPkO×kOH×e]iPkPqH×h]YH×kO;k×i]DP;Y×;[F×D]ZZl[Pkt×D][[HDkP][i×D;[×eY;t×P[×hHD]qHht¹

*h;DkPkP][Hhi×ilDO×;i×i]DP;Y×r]hXHhi×;[F×���i×]MkH[×MHYk×Mhlikh;kHF×;i×kOHt×r]lYF×]MkH[×CH×;×e]P[k×]M×D][k;Dk×M]h×eH]eYH×FH{[HF×;i
kOH×ÓZPiiP[N×ZPFFYHÔ×Clk×r]lYF×CH×l[;CYH×k]×OHYe×l[kPY×eH]eYH×rHhH×PYY×H[]lNO×k]×ZHHk×kOH×kOhHiO]YFi×P[×eY;DH¹×Ø�]hH×Ch];FYt́ ×rH
hHD]N[PiHF×kO;k×kOH×r;t×ZH[k;Y×OH;YkO× iHhqPDHi×O;F×CHH[× ]hN;[PiHF×YHMk×hHiPFH[ki× rPkO×;× iHhqPDH×kO;k×r;i×FPyDlYk×k]× ;DDHii´
Mh;NZH[kHF×;[F×kO;k×M]DliHF×][×][Yt×CP]ÊZHFPD;Y×;ieHDki×]M×khH;kZH[k¹

������������������
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' H P H Q W LD�)ULH Q GO\�&RP P X Q LW LH V

/Olhh]DX× O;i× hHH[HhNPiHF× Pki× 
HZH[kP;× �DkP][× �YYP;[DH× ;[F× Pi
O]eP[N× M]h× hH;DDhHFPk;kP][× kOPi× tH;h¹× �× rPFHh× Nh]le× ]M
ik;XHO]YFHhi´× Mh]Z× D;hH´× OH;YkO´× e]YPDH´× {hH´× D]ZZl[Pkt× ;[F
q]Yl[k;ht×iHhqPDHi´×hHk;PY×O;qH×D]ZH×k]NHkOHh×k]×k;XH×;DkP][×k]
hHZ]qH×kOH×ikPNZ;×;[F×H[ilhH×eH]eYH×rPkO×FHZH[kP;×;[F×kOHPh
D;hHhi×hHZ;P[×;×e;hk×]M×kOHPh×D]ZZl[Pkt×h;kOHh×kO;[×Y][HYt×;[F
Pi]Y;kHF× ÆY][HYP[Hii× O;i× HqH[× MlhkOHh× PZe;Dki× ][× OH;YkO× ;[F
rHYYCHP[N¹

"lh×eY;[×Pi×k]×M]Dli×][×Hse;[FP[N×;[F×W]P[P[N×le×kOH×r]hX×rH
O;qH×kHikHF´×;eeYtP[N×]lh×YH;h[P[N×k]×FHqHY]eP[N×;[×P[kHNh;kHF
;[F× D]]hFP[;kHF× OH;YkO× ;[F× D;hH× Z]FHY× kO;k× rh;ei× ;h]l[F
H;DO×*hPZ;ht×�;hH× Hkr]hX×;[F×D]hH×iHhqPDHi×FHYPqHhHF×Ct×�*
eh;DkPDHi¹× /OH× Z]FHY× rPYY× ]eHh;kH× P[× YP[H× rPkO× kOH×ehP[DPeYHi
FPiDliiHF×P[×DO;ekHh×•¹

/OH× Z]FHY× D][iPiki× ]M× ;× D]hH× ieHDP;YPik× ZH[k;Y× OH;YkO× kH;Z
rPkOP[× H;DO× *� × D][iPikP[N× ]M× ieHDP;YPik× eitDOP;khPD× [lhiP[N
ilee]hk´×ZH[k;Y×OH;YkO×eh;DkPkP][Hhi´×eHHh×ilee]hk×r]hXHhi´×��*/
r]hXHhi´× D;hH× [;qPN;k]hi´× rPkO× ;FFPkP][;Y× DYP[PD;Y×ileHhqPiP][
;[F×DYP[PD;Y×P[ÊhH;DO×Mh]Z×�][ilYk;[k×*itDOP;khPiki¹×�h]l[F×kOPi
iPki×;×D]ZehHOH[iPqH×;hh;t×]M×;FFPkP][;Y×ilee]hk×iHhqPDHi×Mh]Z
rOPDO×P[elk×D;[×CH×Ch]XHhHF¹

�� �� )XUW KHU� /RFDOLW \� %DVHG

7 UDQVIRUP DW LRQ� � , QW HJUDW HG

/RFDOLW \�&DUH�DQG �6XS S RUW

�i× e;hk× ]M× kOH× kh;[iM]hZ;kP][× ;eeh];DO´× ;× [lZCHh× ]M× �H[k;Y
�H;YkO×  lhiHi× O;qH× CHH[× HZeY]tHF× k]× CH× e;hk× ]M× H;DO× *� ´
Hik;CYPiOP[N×hHY;kP][iOPei×rPkO×eh]MHiiP][;Yi×r]hXP[N×rPkOP[×kOH
Y]D;Y×;hH;×;[F×H[ilhP[N×kO;k×ZH[k;Y×OH;YkO×Pi×C]kO×O]YPikPD×;[F
;Yi]×P[kHNh;kHF×rPkOP[×OH;YkO×;[F×D;hH¹

�;qP[N× ilDDHiiMlYYt× ePY]kHF× kOH× Z]FHY× P[× ][H× *� ´× rH× ;hH
DlhhH[kYt×P[×kOH×eh]DHii×]M×h]YYP[N×]lk×k]×;YY×M]lh×;k×e;DH¹

"[H×kOPhF× ]M×eH]eYH×rPkO×FHZH[kP;× i;t×kOHt× ;hH×Y][HYt́ × ;[F× ;
gl;hkHh× ]M× D;hHhi× ]M× eH]eYH× rPkO× FHZH[kP;× i;t× kOHt×O;qH
CHD]ZH×ÓDlk×]xÔ×Mh]Z×kOHPh×D]ZZl[Pkt¹Ø

/OH×[Hr×Z]FHY×eh]qPFHi×;×O]YPikPD×;[F×P[kHNh;kHF×iHhqPDH×kO;k
CYlhi× kOH× ehHqP]li× O;hF× hHMHhh;Y× C]l[F;hPHi× CHkrHH[× ehPZ;ht
;[F× iHD][F;ht×D;hH´×eh]qPFP[N× ieHDP;YPik× ilee]hk×k]×eh;DkPDHi´
O]YPikPD×ilee]hk×k]×hHiPFH[ki×;[F×hHFlDHi×kOH×[lZCHh×]M×][r;hF
hHMHhh;Yi×;[F×Mh;NZH[k;kP][×rPkOP[×kOH×ehHqP]li×itikHZ¹

*H]eYH×rPkO×FHZH[kP;×;[F×kOHPh×M;ZPYt×D;hHhi×r;[k×k]×CH×;CYH×k]
F]×HqHhtF;t×kOP[Ni×P[×kOHPh×D]ZZl[Pkt¹×�k×Pi×PZe]hk;[k×k]×kOHZ
k]× D][kP[lH× k]× N]× k]× kOH× iO]ei´× i]DP;YPiH´× ;DDHii× YHPilhH× ;[F
]lkF]]h× ie;DHi× ;[F× MHHY× D][{FH[k× k]× liH× kh;[ie]hk¹×�]rHqHh́
FlH×k]×D][DHh[i×;h]l[F×ikPNZ;×;[F×ZPil[FHhik;[FP[N´ ×eH]eYH
rPkO× FHZH[kP;× ]MkH[× rPkOFh;r× ;[F× Y]iH× kOH× D][{FH[DH× ;[F
;CPYPkt×k]×YPqH×kOH×YPMH×kOHt×r;[k¹Ø

�HrHh× kO;[× O;YM× ]M× eH]eYH× rPkO× FHZH[kP;× MHHY× ;× e;hk× ]M× kOHPh
D]ZZl[Pkt× ;[F× kOPi× CHD]ZHi× Y]rHh× kOH× Z]hH× ;Fq;[DHF×;
eHhi][Ôi×FHZH[kP;×Pi¹×ˆî×]M×eH]eYH×rPkO×FHZH[kP;×O;qH×ik]eeHF
F]P[N×HqHhtkOP[N×kOHt×FPF×rPkOP[×kOHPh×D]ZZl[Pkt×CHM]hH×kOHPh
FP;N[]iPi¹Ø

6PkO× kOH× ehHFPDkHF× P[DhH;iH× P[× eH]eYH× rPkO× FHZH[kP;× P[
/Olhh]DX´×Pk×Pi×PZeHh;kPqH×kO;k×/Olhh]DX×CHD]ZHi×;×D]ZZl[Pkt
rOHhH×eH]eYH×rPkO×FHZH[kP;´×MHHY×q;YlHF×;[F×l[FHhik]]F¹×/OPi
rPYY× []k× ][Yt× PZeh]qH× rHYYCHP[N× Clk× FHY;t× kOH× hHYP;[DH× ][
HseH[iPqH× ik;klk]ht× iHhqPDHi¹× 
lH× k]× kOH× ;iiHk× ;[F×ikhH[NkOiÊ
C;iHF× ;eeh];DOHi× P[× /Olhh]DX´× rH× O;qH× {hZ× M]l[F;kP][i× ][
rOPDO× k]× ClPYF× ;× Z]hH× P[DYliPqH× D]ZZl[Pkt́ × H[ilhP[N× kO;k× ;
eHhi][×rPkO×FHZH[kP;×;[F×kOHPh×D;hHhi×YPqH×;×N]]F×YPMH´Ø
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"lh×Z]FHY×M]h×P[kHNh;kHF×D;hH×;[F×ilee]hk×rPYY×CH×l[FHheP[[HF×Ct×kOH×kOhHH×XHt×ePYY;hi×iHk×]lk×P[×{NlhH×†¹†×C;iHF×][×]lh×YH;h[P[N×k]
F;kH×;[F×kOH×q;YlHi×;[F×ehP[DPeYHi×iHk×]lk×P[×�O;ekHh×•¹

�PNlhH×†¹†

6H×H[qPi;NH×kOH×kh;[iM]hZ;kP][×Mh]Z×kOH×DlhhH[k×itikHZ×;hDOPkHDklhH×k]×P[kHNh;kHF×Y]D;YPkt×kH;Zi×]DDlhhP[N×]qHh×kr]×eO;iHi¹×6H
HikPZ;kH×kOH×{hik×eO;iH×k;XP[N×€•×k]×€‡×Z][kOi×FlhP[N×rOPDO×rH×rPYY×MlhkOHh×FHqHY]e×]lh×HsPikP[N×Y]D;YPkt×;hDOPkHDklhH×;[F×DhH;kH×;
iP[NYH× ×]M×eh]MHiiP][;Yi×rO]×rPYY×CH×;CYH×k]×D]YY;C]h;kH×Z]hH×H;iPYt×;[F×HxHDkPqHYt×rPkO×H;DO×]kOHh¹�[kHNh;kHF×�]D;YPkt× Hkr]hX

� �� �� �7 KH�7 KUHH�8QG HUS L QQL QJ�3L O O DUV�RI �RXU�QHZ�/RF DO L W \ �0RG HO

� �� �� � )XUW KHU� 7 UDQVIRUP DW L RQ� Ê � 3KDVH� ,� �êUVW � � � � P RQ W KV��� /RF DO L W \ � : RUNL QJ� DQG � ,QW HJUDW HG

/RF DO L W \ �1HW ZRUNV

������������������

"lh×]qHh;YY×;PZ×rPYY×CH×k]×HZCHF×kOH×Z;sPZlZ×;Z]l[k×]M×D;hH×;k×Y]D;YPkt×;[F×[HPNOC]lhO]]F×YHqHY×rPkOP[×;×ZlYkPÊFPiDPeYP[;ht
[Hkr]hX×]M×ik;x×rO]×D;[×D]YY;C]h;kH×k]×FHiPN[×P[kHNh;kHF×i]YlkP][i×rPkO×hHiPFH[ki×h;kOHh×kO;[×Z;XH×][r;hF×hHMHhh;Yi¹
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6H× rPYY× Hse;[F× kOH× Ml[DkP][i× ]M× ��.× kH;Zi× k]× P[DYlFH× kOH
DlhhH[k×FPiDhHkH×�FlYk×.]DP;Y×�;hH×�]ZeYHs×�;hH´×-HqPHri×;[F
�H[k;Y×�H;YkO×kH;Z×Ml[DkP][i¹×/Oh]lNO×MlhkOHh×kHikP[N´×rH×rPYY
iHHX× k]× H[D]Ze;ii× ]kOHh× Ml[DkP][i× rPkOP[× ��.´× M]h× Hs;ZeYH
O]liP[N´×ZH[k;Y× ;[F×D]ZZl[Pkt×OH;YkO×D]YYH;NlHi× ;[F× ���i¹
6]hX×rPYY×;Yi]×k;XH×eY;DH×;i×e;hk×]M×eO;iH×�×k]×P[kHNh;kH×MlhkOHh
kOH×h]YH×]M×��.×rPkOP[×kOH×]lk×]M×O]iePk;Y×D;hH×e;kOr;t×;[F×�.�
O]iePk;Y×kH;Z¹

' UX J�DQ G�$OF RK RO�7 UH DW P H Q W

�i× kOH× {hik× D;iH× iklFt× ]M× "rH[× FHZ][ikh;kHF´× kOH× r;t× rH
O;qH×D]ZZPiiP][HF×FhlN×;[F×;YD]O]Y×khH;kZH[k×iHhqPDHi×P[×kOH

]h]lNO×OPik]hPD;YYt×;i×;×iHe;h;kH×iHhqPDH×;DDHiiHF×kOh]lNO×;
FPxHhH[k× hHMHhh;Y× e;kOr;t× P[OPCPki× ]kOHh× hHiPFH[kÊM;DP[N× ik;x
Mh]Z×FHYPqHhP[N×P[kHNh;kHF×i]YlkP][i¹

�]qP[N×M]hr;hF´×rH×rPYY×hHD]ZZPiiP][×;[×P[kHNh;kHF×khH;kZH[k
iHhqPDH×rPkO×FhlN×;[F×;YD]O]Y×khH;kZH[k×;[F×]lkhH;DO×r]hXHhi
;YPN[HF×k]×;[F×]eHh;kP[N×rPkOP[×�]ZZl[Pkt×�HF×.lee] hk×kH;Zi´
rPkO× ;iiHhkPqH× ]lkhH;DO× ;[F× kPZHYt× ;DDHii× k]× khH;kZH[k× M]h
kO]iH×rPkO×kOH×Z]ik×D]ZeYHs×[HHFi¹

,Q W H JUDW H G� &RP P X Q LW \� 7 H DP V� �,&7 �� &RP P X Q LW \

1 X UVLQ J�7 H DP V

"lh× ��/× /H;Zi× DlhhH[kYt× ]eHh;kH× ;Dh]ii× /Olhh]DX× Clk × rH
hHD]N[PiH× kOH× q;YlH× ]M× ;YPN[P[N× kOPi× hHi]lhDH× C]kO×;k
*� ¿Y]D;YPkt×YHqHY×;[F×P[k]×]lh×6HYYCHP[N×/H;Zi×ÆFPiDliiHF×P[
FHk;PY× P[× �O;ekHh× ‡Ç× P[× ]hFHh× k]× P[kHNh;kH× kOHPh× r]hX× rPkO× ;YY
HYHZH[ki×]M×OH;YkO×;[F×D;hH¹

/OH×YH;h[P[N×Mh]Z×kOPi×P[PkP;kPqH×rPYY×CH×P[D]he]h;kHF×rPkOP[×kOH
[Hsk×eO;iH×]M×kh;[iM]hZ;kP][;Y×;DkPqPkt¹

2OGH U�$GX OW V�: H OOEH LQ J�7 H DP V

/OHhH× Pi× ikh][N× HqPFH[DH× ]M× kOH× iPN[P{D;[k× PZe;Dk× kO;k
D]ZZl[Pkt×C;iHF×���i×;[F×D]ZZl[Pkt×NHhP;khPDi×kH;Zi ×D;[
O;qH× ][× PZeh]qHF× ]lkD]ZHi× M]h× ]YFHh× eH]eYH´× Z;P[k;P[
P[FHeH[FH[DH´×;[F×ehHqH[k×M;PYlhH×FHZ;[F×;[F×[HHF×M]h×OPNOHh
D]ik×D;hH×iHhqPDHi×;i×iO]r[×P[×kOH×C]s×CHY]r¹×�M×;×[Hr×FhlN×kO;k
D]lYF× FHYPqHh× kOH× i;ZH× PZe;Dk× rHhH× Ch]lNOk× k]× Z;hXHk´× kOHhH
r]lYF×CH×;×e]elY;kP][×rPFH×DY;Z]lh×M]h×;eeh]q;Y×]M×Pki×liH×;[F
;q;PY;CPYPkt¹

/RQ J� 7 H UP � &RQ GLW LRQ V� �/7 &�� 0DQ DJH P H Q W � &OLQ LF V� Ê

' LDEH W H V� �5 H VSLUDW RU\�DQ G�+H DUW �)DLOX UH �

/OHiH× kOhHH× FPiDhHkH× kH;Zi× DlhhH[kYt× hHDHPqH× hHMHhh;Yi× Mh]Z
*hPZ;ht× �;hH× ;[F× ]kOHh× D]ZZl[Pkt× eh]MHiiP][;Yi× ]M× Z]hH
D]ZeYHs× e;kPH[ki× ;[F× l[FHhk;XH× FPhHDk× Z;[;NHZH[k´× e;kPH[k
HFlD;kP][× ;[F× iHYMÊD;hH× ;FqPDH× ÆP[DYlFP[N× *lYZ][;ht
-HO;CPYPk;kP][Ç´×ehHiDhPCP[N×;FqPDH×;[F×ZHFPDP[Hi×hHqPHŕ ×;[F×P[
kOH× D;iH× ]M× kOH× hHiePh;k]ht× kH;Z´× ]stNH[× kOHh;et¹× /OHt× ;hH
DlhhH[kYt×]hN;[PiHF×][×;×.]lkO×6Hik×�iiHs×YHqHY¹

/OH× iHhqPDH× DlhhH[kYt× ]eHh;kHi× ][× ;× 
]h]lNOÊrPFH× YHqHY¹× 6H
rPYY×ehP]hPkPiH×Hse;[FP[N×kOH×D;e;DPkt×;[F×hH;DO×]M×kOPi×iHhqPDH
kOh]lNO×MlklhH×Nh]rkO×Ml[FP[N×;[F×kOh]lNO×hHÊP[qHikP[N×i;qP[Ni
Mh]Z× ehHqH[kP][× ;[F× iHHXP[N× k]× ;YPN[× Pk× k]× kOH× M]lh× �[kHNh;kHF
�]D;YPkt×/H;Zi¹

�[× ]hFHh× k]× M;DPYPk;kH× kOPi× P[kHNh;kHF× Y]D;YPkt× C;iHF× r]hXP[N
Z]FHY´×rH×O;qH×hHDhlPkHF×kr]×iH[P]h×[lhiHi×k]×r]hX×rPkO×*� 
Y]D;YPkPHi× k]× PFH[kPMt× O]r× ��/i× D;[× iOPMk× k]× ;× Y]D;YPktÊC;iHF
]eHh;kP][× ;[F× O]r× HsPikP[N× r;ti× ]M× r]hXP[N× rPYY× ;YkHh× É× M]h
Hs;ZeYH× r]hXP[N× ;Y][NiPFH× D;hH× eh]qPFHhi× k]× FHYPqHh× CYH[FHF
h]YHi×;[F×k]×H[O;[DH×X[]rYHFNH×;[F×iXPYYi×;[F×r]hXP[N×;i×e;hk
]M×;[×P[kHNh;kHF×Y]D;YPkt×[Hkr]hX¹

&RP P X Q LW \�/H G�6X SSRUW

 ���/Ôi×"YFHh×�FlYki×6HYYCHP[N×/H;Z×eh]qPFHi×;×rh;eÊ;h]l[F
iHhqPDH×M]h×Mh;PYkt×C]kO×rPkOP[×kOH×O]ZH×;[F×k]×D;hH×O]ZHi¹×/OH
iHhqPDH× l[FHhk;XHi× �]ZehHOH[iPqH× �HhP;khPD× �iiHiiZH[ki
Æ���iÇ´×;[F×eh]qPFHi×M;YYi×ehHqH[kP][¹

,P S DFW�RI �& RP P XQL W\ �* HUL DWUL F�7HDP V

�:�L�W�K�L�Q���������P�R�Q�W�K�V�������������R�I���E�R�W�K���J�U�R�X�S�V���K�D�G���G�L�H�G��
�+�R�Z�H�Y�H�U�����S�D�W�L�H�Q�W�V���U�H�F�H�L�Y�L�Q�J���F�D�U�H���I�U�R�P���W�K�H
�*�H�U�L�D�W�U�L�F�V���7�H�D�P���Z�H�U�H���D���T�X�D�U�W�H�U���O�H�V�V���O�L�N�H�O�\���W�R
�E�H�F�R�P�H���G�L�V�D�E�O�H�G�����K�D�O�I���D�V���O�L�N�H�O�\���W�R���G�H�Y�H�O�R�S
�G�H�S�U�H�V�V�L�R�Q�����D�Q�G�����������O�H�V�V���O�L�N�H�O�\���W�R���U�H�T�X�L�U�H���D�G�X�O�W
�V�R�F�L�D�O���F�D�U�H���V�H�U�Y�L�F�H�V���>���@

�5�H�V�H�D�U�F�K�H�U�V���I�U�R�P���W�K�H���8�Q�L�Y�H�U�V�L�W�\���R�I���0�L�Q�Q�H�V�R�W�D
�V�W�X�G�L�H�G�����������P�H�Q���D�Q�G���Z�R�P�H�Q���R�Y�H�U���W�K�H���D�J�H���R�I������
�Z�K�R���Z�H�U�H���O�L�Y�L�Q�J���L�Q�G�H�S�H�Q�G�H�Q�W�O�\���E�X�W���D�W���K�L�J�K���U�L�V�N���R�I
�E�H�F�R�P�L�Q�J���G�L�V�D�E�O�H�G���E�H�F�D�X�V�H���R�I���K�H�D�O�W�K���S�U�R�E�O�H�P�V��
�U�H�F�H�Q�W���L�O�O�Q�H�V�V�H�V���R�U���F�R�J�Q�L�W�L�Y�H���F�K�D�Q�J�H�V�����b�:�L�W�K���W�K�H�L�U
�S�H�U�P�L�V�V�L�R�Q�����W�K�H�\���D�V�V�L�J�Q�H�G���H�D�F�K���S�H�U�V�R�Q���W�R���R�Q�H���R�I
�W�Z�R���J�U�R�X�S�V�����W�K�R�V�H���Z�K�R���Z�R�X�O�G���F�R�Q�W�L�Q�X�H���W�R���U�H�F�H�L�Y�H
�b�V�W�D�Q�G�D�U�G���P�H�G�L�F�D�O���F�D�U�H�����D�Q�G���W�K�R�V�H���Z�K�R���Z�R�X�O�G
�U�H�F�H�L�Y�H���F�D�U�H���I�U�R�P���D���G�H�G�L�F�D�W�H�G���W�H�D�P���R�I���J�H�U�L�D�W�U�L�F
�Q�X�U�V�H�V���D�Q�G���&�R�Q�V�X�O�W�D�Q�W���*�H�U�L�D�W�U�L�F�L�D�Q�V��

6H× rPYY× iHHX× k]× ;YPN[× D;e;DPkt× rPkOP[× kOHiH× kH;Zi× k]× kOH
�[kHNh;kHF× �]D;YPkt×  Hkr]hXi´× ;[F× kh;[iM]hZ× D;hH× k]× CH
FHYPqHhHF× ;i× e;hk× ]M× kOH× *� × �][N× /HhZ× �][FPkP][i
�;[;NHZH[k×iHhqPDHi×iHk×]lk×P[×�O;ekHh×…¹

������������������



& KDSW H U� ��� , QW H JUDW H G� & DUH � DQG� 6 XSSRUW � LQ� W KH � & RPPX QLW \

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

9LUW X DO�: DUGV

*O;iH× �× rPYY× iHH× kOH× kHikP[N× ]M× Ó5Phkl;Y× 6;hFiÔ× P[×/Olhh]DX
ÆhHiePh;k]ht×;[F×Mh;PYkt×5Phkl;Y×6;hFi×rPYY×CH×kHikHF×P[PkP;YYtÇ¹×/OH
P[PkP;kPqH×rPYY×iHH×eH]eYH×rPkO×lhNH[k×D;hH×[HHFi×ÆOPNO×YHqHYi×]M
;DlPktÇ× CHP[N× khH;kHF× ;[F× ilee]hkHF× rPkOP[× kOHPh× ]r[× O]ZH¹
*H]eYH×rO]×;hH×e;hk×]M×kOH×iDOHZH×rPYY×CH×Z][Pk]hHF×F;PYt×Ct×;
ZlYkPÊFPiDPeYP[;ht× kH;Z× ;N;P[ik× N];Yi× kO;k× ;hH× eHhi][;Y× k]× kOH
P[FPqPFl;Y¹×/OH×/H;Z×rPYY×CH×]qHhiHH[×Ct×;×D][ilYk;[k¹

�H;h[P[N× Mh]Z× 5Phkl;Y× 6;hFi× rPYY× ilee]hk× kOH× FHqHY]eZH[k× ]M
]kOHh×iDOHZHi×ilDO×;i×6HYYCHP[N×/H;Zi×;[F×��.×;[F×r PYY×OHYe
k]×H[ilhH×kO;k×kOH×;DlkH×iHDk]h×Pi×e;hk×]M×;[t×D]ZZl[PktÊC;iHF
P[kHNh;kHF×D;hH×;[F×ilee]hk×Z]FHY¹

,Q W H JUDW H G� 3ULP DU\� DQ G� &RP P X Q LW \� &DUH � 0H Q W DO

+H DOW K �7 H DP V�DQ G�2SH Q �' LDORJX H

6H×rPYY×;Yi]× r]hX×rPkO×kOH×�H[k;Y×�H;YkO×.]DP;Y×6]hXHhi× ;[F
]kOHh× eh]MHiiP][;Yi× rPkOP[× kOH× �*��× Z]FHY× k]× kHik× ;[× "eH[

P;Y]NlH×;eeh];DO´×P[PkP;YYt×rPkOP[×][H×]M×]lh×M]lh×Y]D;YPkPHi¹

/OPi× kH;Z× ilee]hki× kO]iH× P[× kOH× D]ZZl[Pkt× rPkO× FHZH[kP;´
]xHhP[N× P[PkP;Y× ilee]hk´× ]DDle;kP][;Y× kOHh;et́ × ;[F×ilee]hki
H;hYt×FPiDO;hNH¹× �k×Pi×DlhhH[kYt× ]hN;[PiHF× ;k× .]lkO×6Hik× �iiHs
YHqHY¹× 6H× rPYY× iHHX× k]× P[kHNh;kH× Pk× MlYYt× rPkOP[× kOH× �[kHNh;kHF
�]D;YPkt×  Hkr]hX¹× 6H× ;hH× ;Yi]× liP[N× ;[× �iiHkÊ
;iHF
�]ZZl[Pkt× 
HqHY]eZH[k× ;eeh];DO× k]× P[kh]FlDH× FHZH[kP ;
MhPH[FYt×D]ZZl[PkPHi¹Ø

2 S HQ� 'L DO RJ XH� $S S URDFK� WR� 7UHDWL QJ � 5HVL G HQWV� ZL WK

6 HUL RXV�0HQWDO �,O O �+HDO WK

�2�S�H�Q�� �G�L�D�O�R�J�X�H�� �V�K�L�I�W�V�� �W�K�H�� �F�R�Q�F�H�S�W�X�D�O�L�V�D�W�L�R�Q�� �R�I�� �P�H�Q�W�D�O�� �L�O�O��
�K�H�D�O�W�K���I�U�R�P���V�R�P�H�W�K�L�Q�J���W�K�D�W���L�V���J�R�L�Q�J���Z�U�R�Q�J���L�Q���W�K�H���E�U�D�L�Q�����W�R
�V�R�P�H�W�K�L�Q�J�� �W�K�D�W�� �L�V�� �J�R�L�Q�J�� �Z�U�R�Q�J�� �L�Q�� �W�K�H�� �V�S�D�F�H�� �E�H�W�Z�H�H�Q���W�K�H
�S�D�W�L�H�Q�W�� �D�Q�G�� �W�K�H�L�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �7�K�H�� �D�S�S�U�R�D�F�K�� �R�S�H�U�D�W�H�V�� �E�\
�S�U�R�Y�L�G�L�Q�J�� �D�� �W�H�D�P�� �R�I�� �W�Z�R�� �R�U�� �W�K�U�H�H�� �W�U�D�L�Q�H�G�� �W�K�H�U�D�S�L�V�W�V�� �Z�K�R
�P�H�H�W�� �W�K�H�� �S�H�U�V�R�Q�� �L�Q�� �F�U�L�V�L�V�� �Z�L�W�K�L�Q�� ������ �K�R�X�U�V�� �R�I�� �ê�U�V�W�� �F�R�Q�W�D�F�W��
�G�D�L�O�\���X�Q�W�L�O���W�K�H���F�U�L�V�L�V���L�V���U�H�V�R�O�Y�H�G��

�0�H�Q�W�D�O�� �K�H�D�O�W�K�� �H�[�S�H�U�L�H�Q�F�H�V�� �D�U�H�� �X�Q�G�H�U�V�W�R�R�G�� �D�V�� �V�R�P�H�W�K�L�Q�J
���X�V�X�D�O�O�\���W�U�D�X�P�D�W�L�F���R�U���V�W�U�H�V�V�I�X�O�����I�R�U���Z�K�L�F�K���W�K�H�U�H���K�D�V���E�H�H�Q���Q�R
�O�D�Q�J�X�D�J�H���� �b �2�Y�H�U�� �W�L�P�H���� �D�� �V�K�D�U�H�G�� �P�H�D�Q�L�Q�J�� �L�V�� �G�H�Y�H�O�R�S�H�G�� �W�K�D�W
�H�V�W�D�E�O�L�V�K�H�V�� �D�� �F�R�Q�W�H�[�W�� �I�R�U�� �W�K�R�V�H�� �H�[�S�H�U�L�H�Q�F�H�V�� �D�Q�G�� �E�H�V�S�R�N�H
�V�R�O�X�W�L�R�Q�V���W�K�D�W���D�L�G���U�H�F�R�Y�H�U�\��

�+�R�V�S�L�W�D�O�L�V�D�W�L�R�Q�� �L�V�� �U�H�M�H�F�W�H�G�� �R�Q�� �W�K�H�� �J�U�R�X�Q�G�V�� �W�K�D�W�� �L�W���L�V�� �D�Q
�X�Q�W�K�H�U�D�S�H�X�W�L�F���H�Q�Y�L�U�R�Q�P�H�Q�W�����D�Q�G���S�H�R�S�O�H���D�U�H���X�V�X�D�O�O�\���W�U�H�D�W�H�G
�Z�L�W�K�L�Q�� �W�K�H�L�U�� �R�Z�Q�� �K�R�P�H���� �b �7�K�H�� �X�V�H�� �R�I�� �D�Q�W�L���S�V�\�F�K�R�W�L�F
�P�H�G�L�F�D�W�L�R�Q���L�V���D�O�V�R���D�Y�R�L�G�H�G���Z�K�H�U�H�Y�H�U���S�R�V�V�L�E�O�H��

�7�K�H�� �P�D�L�Q�� �S�X�U�S�R�V�H�� �R�I�� �P�H�H�W�L�Q�J�V�� �D�U�H�� �W�R�� �H�Q�F�R�X�U�D�J�H�� �G�L�D�O�R�J�X�H
�E�H�W�Z�H�H�Q�� �W�K�H�� �S�H�U�V�R�Q�� �L�Q�� �F�U�L�V�L�V���� �W�K�H�L�U�� �I�D�P�L�O�\�� �D�Q�G�� �I�U�L�H�Q�G�V�� �D�Q�G
�W�K�H�U�D�S�L�V�W�V���� �J�L�Y�L�Q�J�� �D�� �Y�R�L�F�H�� �W�R�� �D�O�O�� �F�R�Q�F�H�U�Q�H�G���� �S�X�W�W�L�Q�J�� �W�K�H
�S�H�U�V�R�Q�� �L�Q�� �F�U�L�V�L�V�� �D�W�� �W�K�H�� �F�H�Q�W�U�H�� �D�Q�G�� �O�H�W�W�L�Q�J�� �V�R�O�X�W�L�R�Q�V�� �H�P�H�U�J�H
�I�U�R�P�� �W�K�H�� �F�R�Q�Y�H�U�V�D�W�L�R�Q�V���� �b �%�U�R�D�G�H�U�� �K�R�O�L�V�W�L�F�� �W�K�H�U�D�S�L�H�V�� �D�Q�G
�V�X�S�S�R�U�W�� �D�U�H�� �D�O�V�R�� �R�é�H�U�H�G�� �L�Q�F�O�X�G�L�Q�J�� �H�P�S�O�R�\�P�H�Q�W�� �V�X�S�S�R�U�W��
�L�Q�G�L�Y�L�G�X�D�O���W�K�H�U�D�S�\���D�Q�G���R�F�F�X�S�D�W�L�R�Q�D�O���W�K�H�U�D�S�\��

�7�K�H���V�D�P�H���W�H�D�P���R�I���W�K�H�U�D�S�L�V�W�V���Z�R�U�N���Z�L�W�K���W�K�H���S�H�U�V�R�Q���L�Q���F�U�L�V�L�V
�W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �L�Q�W�H�U�Y�H�Q�W�L�R�Q�� �D�Q�G�� �W�K�H�� �I�D�P�L�O�\�� �D�Q�G�� �I�U�L�H�Q�G�V�� �R�I
�W�K�H���U�H�V�L�G�H�Q�W���D�U�H���D�O�V�R���H�Q�F�R�X�U�D�J�H�G���W�R���S�D�U�W�L�F�L�S�D�W�H��

�7�K�H���U�H�V�X�O�W�V���R�I���I�R�O�O�R�Z���X�S���V�W�X�G�L�H�V���K�D�Y�H���E�H�H�Q���U�H�P�D�U�N�D�E�O�H�����I�R�U
�H�[�D�P�S�O�H�� �D�� �ê�Y�H���\�H�D�U�� �I�R�O�O�R�Z���X�S�� �E�\�� �6�H�L�N�N�X�O�D�� �H�W�� �D�O�� �� �I�R�X�Q�G
�W�K�D�W�� �F�R�P�S�D�U�H�G�� �W�R�� �V�W�D�Q�G�D�U�G�� �F�D�U�H���� �W�K�H�� �2�S�H�Q�� �'�L�D�O�R�J�X�H
�D�S�S�U�R�D�F�K���G�H�O�L�Y�H�U�H�G��

�>���@

�b�$�� �G�H�F�O�L�Q�H�� �L�Q�� �'�8�3�� ���G�X�U�D�W�L�R�Q�� �R�I�� �X�Q�W�U�H�D�W�H�G�� �S�V�\�F�K�R�V�L�V��
�W�R���W�K�U�H�H���Z�H�H�N�V
�b�7�Z�R���W�K�L�U�G���U�H�G�X�F�W�L�R�Q���L�Q���D�Q�W�L�S�V�\�F�K�R�W�L�F���G�U�X�J�V
�b�������� �R�I�� �S�D�W�L�H�Q�W�V�� �L�Q�� �W�K�H�� �2�S�H�Q�� �'�L�D�O�R�J�X�H�� �F�R�K�R�U�W
�U�H�W�X�U�Q�H�G���W�R���I�X�O�O���H�P�S�O�R�\�P�H�Q�W
�b�)�H�Z�� �Q�H�Z�� �V�F�K�L�]�R�S�K�U�H�Q�L�D�� �S�D�W�L�H�Q�W�V���� �$�Q�Q�X�D�O�� �L�Q�F�L�G�H�Q�F�H
�G�H�F�O�L�Q�H�G���I�U�R�P�����������������������W�R����������������������������������������
�b�$�O�P�R�V�W�� �Q�R�� �X�V�D�J�H�� �R�I�� �P�H�Q�W�D�O�� �K�H�D�O�W�K�� �L�Q���S�D�W�L�H�Q�W
�V�H�F�R�Q�G�D�U�\���F�D�U�H���E�H�G�V��

"eH[× 
P;Y]NlH× Pi× ;× i]DP;Y× [Hkr]hX× ;eeh];DO× k]× ilee] hk× ;[F
khH;kZH[k× M]h× hHiPFH[ki× HseHhPH[DP[N× iHhP]li× ZH[k;Y× PYYÊOH;YkO
;[F× DhPiHi× kO;k× ;Yi]× P[DYlFHi× M;ZPYt× ZHZCHhi´× MhPH[Fi× ;[F
]kOHhi× rO]× ;hH×D][DHh[HF¹× �k× r;i×FHqHY]eHF×P[× �P[Y;[F×P[×kOH
€ˆ‡•i×;[F×Pi×CHP[N×ePY]kHF×P[×]kOHh×;hH;i×]M×kOH×0�×;k×ehHiH[k
;[F×Pi×ilZZ;hPiHF×P[×kOH×C]s×k]×kOH×hPNOk¹Ø

&DUH �DQ G�6X SSRUW �LQ �W K H �+RP H

' H P H Q W LD�&ULVLV�6X SSRUW �7 H DP �

"lh×Z]FHY×M]h×kh;[iM]hZHF×O]ZH×D;hH×Pi× iHk×]lk×P[× �O;ekHh×‡´
C;iHF×][×kOH×i;ZH×ehP[DPeYHi×iHk×]lk×P[×kOPi×DO;ekHh¹

"eH[× 
P;Y]NlH× Pi× ;[× ;eeh];DO× kO;k× qHht× ZlDO× hH|HDki× kOH
ehP[DPeYHi× ]M× ]lh× OH;YkO× ;[F× D;hH× hHFHiPN[× CHP[N× kO;k× Pk× Pi× ;Ç
ikhH[NkOÊC;iHF¾×CÇ×iOPMki×;r;t×Mh]Z×;×ÓDYP[PD;YÔ×qPHr×]M×khH;kP[N
kOH× eHhi][¾× DÇ× Pi× O]YPikPD× É× P[× kO;k× Pk× MH;klhHi× kOH× rPFHh
FHkHhZP[;[ki× ]M× OH;YkO× ;[F× rHYYCHP[N× kO;k× Z;t× PZe;Dk× kOH
P[FPqPFl;YÔi×;CPYPkt×k]×;DOPHqH×;×N]]F×YPMH¾×;[F×FÇ×Pi×eHhi][ÊYHF¹

�[× •••€´× /Olhh]DX× �]l[DPY× Z]qHF× Pki× kH;Z× ]M× �H[k;Y×�H;YkO
.]DP;Y×6]hXHhi×Mh]Z×�h;ti×�;YY×k]×r]hX×rPkOP[×kOH×D]ZZl[Pkt
][× kOH× C;iPi× kO;k× kOPi× r]lYF× ;YY]r× kOHZ× k]× FHYPqHh×;× Z]hH
ikhH[NkOi×C;iHF×;[F×O]YPikPD×;eeh];DO¹×/OH×/H;Z×rPYY×P[kHNh;kH
rPkOP[×��.×kH;Zi×;[F×kOH×[Hr×�*��×Z]FHY×]M×D;hH×rPkOP[×H;DO
*� ¹

������������������
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������������������

6H×rPYY×;YPN[×[;ZHF×ik;x×Mh]Z×kOH×�]liP[N×.]YlkP][i×Ml[DkP][
P[k]× H;DO× ]M× kOH× M]lh× �[kHNh;kHF× �]D;YPkt×  Hkr]hXi×k]× ;YY]r
O]liP[N× [HHF× k]× CH× Z]hH× H;iPYt× ;FFhHiiHF× ;i× e;hk× ]M× iP[NYH
P[kHNh;kHF×i]YlkP][i¹ØØØ

/H[;[Dt×�;[;NHZH[k×"yDHhi×DlhhH[kYt×r]hX×][×;×e;kDO ×C;iPi¹
/OHt× hHe]hk× k]× kOhHH× ;hH;× Z;[;NHhi³× �H[kh;Y´× �;ik× ;[F× 6Hik¹
/OPi× kH;Z× Pi× rHYY× e]PiHF× k]× ;YPN[× kOHPh× r]hXP[N× k]×kOH× Y]D;YPkt
Z]FHY× ;[F× ik;hk× FHYPqHhP[N× iHhqPDHi× rPkOP[× kOH× Y]D;YPkPHi× P[
NhH;kHh×e;hk[HhiOPei¹

3ULYDW H �6H F W RU�+RX VLQ J�7 H DP

/OPi× /H;Z× Pi× hHie][iPCYH× M]h× XHHeP[N× ehPq;kH× iHDk]h× O]liP[N
D][FPkP][i×l[FHh×hHqPHr×M]h×PZeh]qHZH[k×;[F×eh]qPFHi×ilee]hk
;[F× ;FqPDH× k]× hHiPFH[ki× ;[F× Y;[FY]hFi¹× /OPi× P[DYlFHi
Y;[FY]hF¿]r[Hh× ]DDlePHh× YP;Pi][´× PZeh]qHZH[k× Nh;[ki× ;[F
Y];[i´×O]liP[N×H[M]hDHZH[k´×k;DXYP[N×h]NlH×Y;[FY]hFi´×YPDH[iP[N
O]liHi× ]M× ZlYkPeYH× ]DDle;kP][¿D;h;q;[× iPkHi× ;[F× ile e]hkP[N
kOH× rHYYCHP[N× ]M× hHiPFH[ki× ;[F× OHYeP[N× i;qH× H[HhNt×P[× kOHPh
O]ZHi¹

�× 6HYY× �]ZHi× /H;Z´× rOPDO× M]hZi× e;hk× ]M× kOH× *hPq;kH×.HDk]h
/H;Z×ÆZ;[;NHh×;[F×‚×]yDHhiÇ´×r]hXi×P[×;×r;t×kO;k×D;[×H;iPYt
CH×;YPN[HF×k]×kOH×�]D;YPkt× Hkr]hX×Z]FHY¹�YY]D;kP][i× ik;x× rPkOP[× kOHØ Ø Ml[DkP][

;FZP[PikHh× kOH× eh]DHii× ]M× Z;kDOP[N× kO]iH× HYPNPCYH× M]h× D]l[DPY
eh]eHhkPHi×rPkO×ilPk;CYH×ik]DX×;[F×ilee]hk×eH]eYH×rO]×[HHF×k]
Z]qH×rOH[×kOHPh×DlhhH[k×eh]eHhkt×[]ÊY][NHh×ZHHki×kOHPh×[HHFi¹

�]liP[N× .]YlkP][i

+RX VLQ J� 6ROX W LRQ V� �$OORF DW LRQ V� � 5 H JLVW UDW LRQ V�

+RP H OH VVQ H VV�3UH YH Q W LRQ �

�ik;kHi× "yDHhi× O;qH× ;× l[PglH× ;[F× ]MkH[× FHk;PYHF
l[FHhik;[FP[N× ]M× kOH× [HHFi× ]M× hHiPFH[ki¹× Ø /OHt× ;hH×P[× ;[
HsDHYYH[k×e]iPkP][×k]×r]hX×P[×YP[H×rPkO×Y]D;YPkt×Z]FHY×ehP[DPeYHi
;[F× rH× rPYY× ;YPN[× kOHZ× k]× kOH× �[kHNh;kHF× �]D;YPkt× ;[F
 HPNOC]lhO]]F×[Hkr]hXi¹

/OH× �]liP[N× .]YlkP][i× iHhqPDH× Pi× hHie][iPCYH× M]h× ehHqH[kP[N
O]ZHYHii[Hii× ;i× ;×ehP]hPkt́ × ;[F×hHYPHqP[N×O]ZHYHii[Hii× rOH[
O]ZHYHii[Hii×D;[[]k×CH×ehHqH[kHF¹×/OHt×;hH×;Yi]×hHie][iPCYH
M]h× hHFlDP[N× ;[F× lYkPZ;kHYt× HYPZP[;kP[N× h]lNO× iYHHeP[N× rPkOP[
kOH× C]h]lNO¹× "qHh;YY× kOH× iHhqPDH× iHHXi× k]× l[FHhik;[F× kOH
DO;YYH[NHi× ;[F×D]ZeYHsPkPHi× ;h]l[F×O]ZHYHii[Hii×k]F;t́ ×kOH
PZe;Dk×][×M;ZPYPHi×;[F×iP[NYH×eH]eYH´×;i×rH×iHHX×k]×H[ilhH×kO;k
/Olhh]DX× hHiPFH[ki× ;hH× D;kHhHF× M]h¹× /OHt× ilee]hk× hHiPFH[ki
kOhH;kH[HF× rPkO× O]ZHYHii[Hii× Ct× ;NhHHP[N× eHhi][;Y× O]liP[N
eY;[i¾×k;XP[N×;DkP][×k]×ehHqH[k×kOHZ×Mh]Z×CHD]ZP[N×O]ZHYHii
;[F× rOHhH× kOPi× Pi× []k× e]iiPCYH´× PFH[kPMt× ;YkHh[;kPqH
;DD]ZZ]F;kP][× CHM]hH× kOH× HqPDkP][× k;XHi× eY;DH¹Ø /OHt× ;Yi]
eh]qPFH× HZeY]tZH[k× ;FqPDH× ;[F× D;iHr]hX× ;[F× r]hX× rPkO
HskHh[;Y×e;hk[Hhi×ilDO×;i×�hPH[Fi×]M×�][F][´×�iiHs× �]ZHYHii´

H;Z×;[F×"eH[×
]]h¹

7 H Q DQ F \�DQ G�1 H LJK ERX UK RRG�6H UYLF H V

/OH× /H[;[Dt× �;[;NHZH[k× /H;Z×Pi×hHie][iPCYH×M]h×Z;[; NP[N
�H[Hh;Y×  HHFi× /H[;[DPHi´× hHiPFH[k× H[N;NHZH[k× ;[F
[HPNOC]lhO]]F×P[ieHDkP][i× ][× �]liP[N× ]r[HF×Y;[F× rPk O]lk× ;
D;hHk;XP[N×iHhqPDH¹×/OH×/H;Z×ilee]hk×hHiPFH[ki×P[×Z;P[k;P[P[N
kOHPh× kH[;[DPHi¿× YPDH[DHi× P[× ;× eh]Zek× ;[F× eh];DkPqH× r;t
P[DYlFP[N× iOHYkHhHF× O]liP[N× eh]qPiP][¹× /OPi× P[DYlFHi
l[FHhk;XP[N× eh]eHhkt× ;lFPki´× iPN[e]ikP[N× hHiPFH[ki×k]× ]kOHh
iHhqPDHi× ;[F×ehHiH[kP[N×D;iHi×k]× ;×h;[NH×]M×e;[HYi×k]×H[ilhH
kOHt× ;hH× ;FHgl;kHYt× O]liHF× ;[F× ilee]hkHF× P[× YP[H× rPkO× kOHPh
[HHFi¹

(VW DW H �6H UYLF H V

�ik;kHi×.HhqPDHi×/H;Zi×;hH×hHie][iPCYH×M]h×hHe]hkP[N×]M×hHe;Phi
;[F× Z;P[k;P[P[N× kOH× DYH;[YP[Hii× ]M× C]kO× P[kHh[;Y× ;[F× HskHh[;Y
;hH;i×]M×Hik;kHi´×iPN[e]ikP[N×hHiPFH[ki×k]×;eeh]ehP;kH×iHhqPDHi¹×Ø
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% OH Q GH G�5 ROH �7 H VW �DQ G�/H DUQ �6P DOO�6F DOH �3LORW V

6H×rPYY×liH×��.×ehP[DPeYHi×;[F×ZHkO]F]Y]Nt×k]×l[FHhik;[F×kOH
Z]ik× ;eeh]ehP;kH× NH[HhPD× Ml[DkP][i× kO;k× D]lYF× CH× CHkkHh
D]ZCP[HF× P[k]× iP[NYH× CYH[FHF× h]YHi¹× /OH× kr]× D;iH× iklFPHi
CHY]r× FHZ][ikh;kH× O]r× �;kHiOH;F× ;[F× *YtZ]lkO× O;qH
;DOPHqHF×kOPi

6H× rPYY× l[FHhk;XH× ;× iPZPY;h× ÓkHik× ;[F× YH;h[Ô× ��.× ;eeh];DO× P[
/Olhh]DX´× DhH;kP[N× ;× kr]× ]h× kOhHH× FHFPD;kHF× ZlYkPÊ;NH[Dt
kH;Zi× rPkO× iZ;YY× D;iHY];Fi× ]M× ieHDP{D× D;kHN]hPHi× ]M× OPNO
P[kH[iPkt× iHhqPDH× liHhi× ]h× D]ZeYHs× P[FPqPFl;Yi´× YPXHYt× k]× CH
O]ZHYHii[Hii´× hHeH;k× O]iePk;Y× ;FZPiiP][i× ;[F× ZH[k;Y × OH;YkO
ilee]hkHF× O]liP[N¹× /OHiH× rPYY× k;XH× eY;DH× rPkO× kOH× ilee]hk× ]M
kOH×�lZ;[×�H;h[P[N×.tikHZi×[Hkr]hX¹

3 O \ P RXWK
V� +/ 6 � $S S URDFK� WR� 5HVL G HQWV� ZL WK

& RP S O H[�1 HHG V

�3�O�\�P�R�X�W�K�� �,�Q�W�H�J�U�D�W�H�G�� �&�D�U�H�� �3�D�U�W�Q�H�U�V�K�L�S���� �W�K�U�R�X�J�K�� �D�� �S�U�R�F�H�V�V

�R�I�� �D�S�S�U�H�F�L�D�W�L�Y�H�� �H�Q�T�X�L�U�\�� �Z�L�W�K�� �U�H�V�L�G�H�Q�W�V�� �D�Q�G�� �V�W�D�é���� �Q�R�W�L�F�H�G�� �D

�V�L�J�Q�L�ê�F�D�Q�W�� �R�Y�H�U�O�D�S�� �E�H�W�Z�H�H�Q�� �U�H�V�L�G�H�Q�W�V�� �Z�L�W�K�� �P�H�Q�W�D�O�� �K�H�D�O�W�K

�S�U�R�E�O�H�P�V���� �D�G�G�L�F�W�L�R�Q�� �S�U�R�E�O�H�P�V���� �K�R�P�H�O�H�V�V�Q�H�V�V�� �D�Q�G

�R�é�H�Q�G�L�Q�J���� �+�R�Z�H�Y�H�U�� �W�K�H�� �V�\�V�W�H�P�� �U�H�V�S�R�Q�V�H�V�� �W�R�� �W�K�H�V�H�� �L�V�V�X�H�V

�V�D�W���L�Q���I�R�X�U���G�L�é�H�U�H�Q�W���G�L�V�F�U�H�W�H���W�H�D�P�V���R�U�J�D�Q�L�V�D�W�L�R�Q�V�����H�D�F�K���Z�L�W�K

�W�K�H�L�U���R�Z�Q���V�S�H�F�L�D�O�L�V�W���V�W�D�é�����F�R�P�P�L�V�V�L�R�Q�H�G���V�H�S�D�U�D�W�H�O�\��

�7�K�U�R�X�J�K���D���V�L�P�L�O�D�U���+�/�6���D�S�S�U�R�D�F�K�����W�K�H�\���Z�H�U�H���D�E�O�H���W�R���F�U�H�D�W�H���D

�Q�H�Z�� �Ï�&�R�P�S�O�H�[�� �1�H�H�G�V�� �6�S�H�F�L�D�O�L�V�W�Ð�� �U�R�O�H���� �Z�L�W�K�� �F�R�P�S�H�W�H�Q�F�L�H�V�� �W�R

�X�Q�G�H�U�W�D�N�H�� �W�K�H�� �P�R�V�W�� �F�R�P�P�R�Q�� �Y�D�O�X�H�� �D�F�W�L�Y�L�W�L�H�V�� �L�Q�� �D�O�O�� �I�R�X�U

�I�X�Q�F�W�L�R�Q�V�����F�R�P�P�L�V�V�L�R�Q�H�G���I�U�R�P���D���V�L�Q�J�O�H���S�R�R�O�H�G���E�X�G�J�H�W��

�7�K�H���D�S�S�U�R�D�F�K���V�D�Z���V�L�J�Q�L�ê�F�D�Q�W���U�H�G�X�F�W�L�R�Q�V���L�Q���R�Y�H�U�D�O�O���G�U�X�J���D�Q�G
�D�O�F�R�K�R�O�� �W�U�H�D�W�P�H�Q�W�� �F�R�V�W�V���� �D�� �������� �L�P�S�U�R�Y�H�P�H�Q�W�� �L�Q�� �G�U�X�J���D�Q�G
�D�O�F�R�K�R�O�� �'�1�$�� �U�D�W�H�V���� �L�P�S�U�R�Y�H�G�� �R�X�W�F�R�P�H�V�� �D�Q�G�� �D�� �V�L�J�Q�L�ê�F�D�Q�W
�U�H�G�X�F�W�L�R�Q�� �L�Q�� �Ì�I�D�L�O�X�U�H�� �G�H�P�D�Q�G�Í�� �I�U�R�P�� �W�K�L�V�� �F�R�K�R�U�W�� �R�I�� �U�H�V�L�G�H�Q�W�V
�L�Q���R�W�K�H�U���K�L�J�K�� �F�R�V�W���D�U�H�D�V���R�I�� �W�K�H���Z�L�G�H�U���V�\�V�W�H�P���L�Q�F�O�X�G�L�Q�J�� �$�	�(
�D�W�W�H�Q�G�D�Q�F�H�V�� �D�Q�G�� �K�R�V�S�L�W�D�O�� �D�G�P�L�V�V�L�R�Q�V���� �7�R�W�D�O�� �V�D�Y�L�Q�J�V���R�I
�e���������������� �Z�H�U�H�� �G�H�O�L�Y�H�U�H�G�� �Z�K�L�O�V�W���L�P�S�U�R�Y�L�Q�J�� �R�X�W�F�R�P�H�V�����7�K�H�V�H
�V�D�Y�L�Q�J�V�� �Z�H�U�H�� �U�H���L�Q�Y�H�V�W�H�G�� �L�Q�� �I�X�U�W�K�H�U�� �L�Q�W�H�J�U�D�W�H�G�� �S�U�H�Y�H�Q�W�L�R�Q
�Z�R�U�N��

�7�K�H�� �W�H�D�P�� �Z�H�U�H�� �J�L�Y�H�Q�� �W�Z�R�� �K�L�J�K�� �O�H�Y�H�O�� �E�R�X�Q�G�D�U�L�H�V�� �L�Q�� �Z�K�L�F�K
�W�K�H�\���P�X�V�W���R�S�H�U�D�W�H�������
�G�R�Q�
�W���E�U�H�D�N���W�K�H���O�D�Z�
�����D�Q�G���
�G�R�Q�
�W���G�R���D�Q�\
�K�D�U�P�
�����D�Q�G���V�R�P�H���K�L�J�K���O�H�Y�H�O���R�S�H�U�D�W�L�Q�J���S�U�L�Q�F�L�S�O�H�V��
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�*�D�W�H�V�K�H�D�G�� �&�R�X�Q�F�L�O�� �X�V�H�G�� �+�/�6�� �W�R�� �L�P�D�J�L�Q�H�� �W�K�H�L�U�� �V�\�V�W�H�P
�U�H�V�S�R�Q�V�H�� �W�R�� �G�H�E�W���� �b �7�K�H�\�� �L�G�H�Q�W�L�ê�H�G�� �D�� �F�R�K�R�U�W�� �R�I�� �U�H�V�L�G�H�Q�W�V
�Z�L�W�K�� �W�K�H�� �K�L�J�K�H�V�W�� �O�H�Y�H�O�V�� �R�I�� �F�R�X�Q�F�L�O�� �W�D�[�� �G�H�E�W�� �D�Q�G�� �X�V�H�G�� �W�K�L�V
�G�H�E�W���O�H�Y�H�O���D�V���D�Q���L�Q�G�L�F�D�W�R�U���R�I���b�R�W�K�H�U���Z�L�G�H�U���S�U�R�E�O�H�P�V�����b�5�D�W�K�H�U
�W�K�D�Q�� �U�H�V�S�R�Q�G�L�Q�J�� �L�Q�� �D�� �W�U�D�G�L�W�L�R�Q�D�O�� �
�1�H�Z�� �3�X�E�O�L�F�� �0�D�Q�D�J�H�P�H�Q�W�

�S�U�R�F�H�V�V�� �Z�D�\�� �R�I�� �V�H�Q�G�L�Q�J�� �O�H�W�W�H�U�V���� �F�R�X�U�W�� �D�F�W�L�R�Q���� �E�D�L�O�L�é�V�� �D�Q�G
�H�Y�L�F�W�L�R�Q�V���� �W�K�H�\�� �I�R�U�P�H�G�� �D�� �P�X�O�W�L���G�L�V�F�L�S�O�L�Q�D�U�\�� �W�H�D�P�� �F�R�Q�V�L�V�W�L�Q�J
�R�I�� �D�� �F�R�X�Q�F�L�O�� �W�D�[�� �R�ì�F�H�U���� �K�R�X�V�L�Q�J�� �R�ì�F�H�U���� �D�� �'�:�3�� �Z�R�U�N�H�U���� �D
�&�$�%�� �Z�R�U�N�H�U�� �D�Q�G�� �P�H�Q�W�D�O�� �K�H�D�O�W�K�� �Z�R�U�N�H�U���� �7�K�H�� �D�L�P�� �R�I�� �b �W�K�H
�W�H�D�P�� �Z�D�V�� �W�R�� �E�X�L�O�G�� �D�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �Z�L�W�K�� �H�D�F�K�� �I�D�P�L�O�\�� �D�Q�G�� �F�R��
�G�H�V�L�J�Q���D���V�R�O�X�W�L�R�Q���W�R���W�K�H�L�U���G�H�E�W���S�U�R�E�O�H�P��

�b�'�R�Q�Í�W���D�V�V�H�V�V���S�H�R�S�O�H

�b�6�W�D�U�W�� �E�\�� �E�X�L�O�G�L�Q�J�� �D�� �U�H�O�D�W�L�R�Q�V�K�L�S�� �L�Q�� �R�U�G�H�U�� �W�R
�X�Q�G�H�U�V�W�D�Q�G���W�K�H���S�U�R�E�O�H�P

�b�0�D�N�H���G�H�F�L�V�L�R�Q�V���Z�L�W�K���S�H�R�S�O�H���Q�R�W���W�R���R�U���I�R�U���S�H�R�S�O�H

�b�'�R�� �Q�R�W�� �P�D�N�H�� �D�Q�\�� �R�Q�Z�D�U�G�� �U�H�I�H�U�U�D�O�V���� �%�U�R�N�H�U
�H�[�S�H�U�W�L�V�H���L�Q�W�R���\�R�X�U���W�H�D�P���L�I���\�R�X���Q�H�H�G���L�W��

�b�&�D�S�W�X�U�H�� �W�K�H�� �O�H�D�U�Q�L�Q�J�� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �F�X�U�U�H�Q�W�� �E�D�U�U�L�H�U�V
�L�Q�� �W�K�H�� �V�\�V�W�H�P�� �W�K�D�W�� �D�U�H�� �S�U�H�Y�H�Q�W�L�Q�J�� �\�R�X�� �V�R�O�Y�L�Q�J�� �W�K�H
�S�U�R�E�O�H�P

�%�\�� �P�D�S�S�L�Q�J�� �W�K�H�L�U�� �O�H�D�U�Q�L�Q�J���� �W�K�H�� �0�'�7�� �Z�D�V�� �D�E�O�H�� �W�R�� �L�G�H�Q�W�L�I�\
�E�D�U�U�L�H�U�V�� �Z�K�H�U�H�� �W�K�H�� �Z�L�G�H�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �S�U�H�Y�H�Q�W�H�G�� �W�K�H�P
�V�R�O�Y�L�Q�J�� �U�H�V�L�G�H�Q�W�V�� �S�U�R�E�O�H�P�V���� �I�R�U�� �H�[�D�P�S�O�H�� �D�� �K�R�X�V�L�Q�J�� �S�R�O�L�F�\
�G�H�W�H�U�P�L�Q�H�G���W�K�D�W���W�K�H�\�� �V�K�R�X�O�G���H�Y�L�F�W���D���W�H�Q�D�Q�W���L�Q���U�H�Q�W���D�U�U�H�D�U�V��
�E�X�W�� �W�K�H�� �X�Q�G�H�U�O�\�L�Q�J�� �S�U�R�E�O�H�P�� �Z�D�V�� �W�K�H�� �W�H�Q�D�Q�W�
�V�� �X�Q�V�R�O�Y�H�G
�P�H�Q�W�D�O�� �K�H�D�O�W�K�� �S�U�R�E�O�H�P���� �b �7�K�L�V�� �D�O�O�R�Z�H�G�� �Z�L�G�H�U�� �D�F�W�L�R�Q�� �W�R�� �E�H
�W�D�N�H�Q���W�R���W�U�D�Q�V�I�R�U�P���D�Q�G���D�G�G�U�H�V�V���V�\�V�W�H�P�L�F���E�D�U�U�L�H�U�V��

�7�K�H�\���D�O�V�R���P�D�S�S�H�G���W�K�H���I�U�H�T�X�H�Q�F�\���R�I���
�Y�D�O�X�H���D�F�W�L�Y�L�W�L�H�V�
�������W�K�R�V�H
�D�F�W�L�R�Q�V�� �W�K�D�W�� �K�H�O�S�H�G�� �V�R�O�Y�H�� �U�H�V�L�G�H�Q�W�� �G�H�E�W���� �b �)�U�R�P�� �W�K�L�V
�L�Q�W�H�O�O�L�J�H�Q�F�H���� �W�K�H�\�� �Z�H�U�H�� �D�E�O�H�� �W�R�� �F�U�H�D�W�H�� �D�� ���&�R�P�P�X�Q�L�W�\�� �&�D�V�H
�:�R�U�N�H�U���� �E�O�H�Q�G�H�G�� �U�R�O�H�� �Z�L�W�K�� �W�K�H�� �V�N�L�O�O�� �P�L�[�� �W�R�� �X�Q�G�H�U�W�D�N�H�� �W�K�H
�P�R�V�W���I�U�H�T�X�H�Q�W���
�Y�D�O�X�H���D�F�W�L�Y�L�W�L�H�V�
�����7�K�H�V�H���L�Q�F�O�X�G�H�G���W�K�H���D�E�L�O�L�W�\���W�R
�S�U�R�F�H�V�V�� �8�Q�L�Y�H�U�V�D�O�� �&�U�H�G�L�W�� �$�S�S�O�L�F�D�W�L�R�Q�V�� �I�U�R�P�� �V�W�D�U�W�� �W�R�� �ê�Q�L�V�K��
�P�D�N�H�� �K�R�X�V�L�Q�J�� �D�O�O�R�F�D�W�L�R�Q�� �G�H�F�L�V�L�R�Q�V�� �D�Q�G�� �S�U�R�Y�L�G�H�� �P�H�Q�W�D�O
�K�H�D�O�W�K���D�Q�G���G�H�E�W���D�G�Y�L�F�H���D�Q�G���V�X�S�S�R�U�W��

�7�K�H�� �S�L�O�R�W�� �F�R�Q�F�O�X�G�H�G�� �W�K�D�W�� �X�S�� �W�R�� �������� �R�I�� �E�H�Q�H�ê�W�V�� �D�Z�D�U�G�H�G�� �W�R
�W�K�H�� �F�R�K�R�U�W�� �K�D�G�� �E�H�H�Q�� �L�Q�F�R�U�U�H�F�W���� �b�,�Q�� �D�G�G�L�W�L�R�Q���� �������� �R�I�� �S�H�R�S�O�H
�V�X�S�S�R�U�W�H�G�� �E�\�� �W�K�H�� �W�H�D�P�� �U�H�S�R�U�W�H�G�� �W�K�D�W�� �W�K�H�L�U�� �O�L�I�H�� �Z�D�V���E�H�W�W�H�U
�D�Q�G�� �W�K�H�L�U�� �Z�D�V�� �E�H�W�Z�H�H�Q�� �D�� �������������� �U�H�G�X�F�W�L�R�Q�� �L�Q�� �G�H�P�D�Q�G���I�R�U
�Z�L�G�H�U���V�H�U�Y�L�F�H�V���L�Q���W�K�R�V�H���Z�K�R�P���W�K�H���S�L�O�R�W���V�X�S�S�R�U�W�H�G��

������������������



& KDSW H U� ��� , QW H JUDW H G� & DUH � DQG� 6 XSSRUW � LQ� W KH � & RPPX QLW \

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH


lPYFP[N× ;[F× MlhkOHh× FHqHY]eP[N× ]lh× HsPikP[N× ikhH[NkOi× C;iHF
eh]qPiP][×;k×Y]D;YPkt×YHqHY×;h]l[F×*� i×Pi×][Yt×kOH×{hik×ik;NH×P[
kOH×eh]DHii¹×�[×]hFHh×k]×FHYPqHh×P[kHNh;kHF×D;hH´×rH×;Yi]×[HHF×k]
H[ilhH× D]YY;C]h;kP][× ;[F× P[kHNh;kP][× CHkrHH[× kOH× kH;Zi¹× 6H
iHH×kOhHH×ehPZ;ht×ZHDO;[PiZi×k]×;DOPHqH×kOPi³

6H×iHH×kOH×���i× ;i×DhPkPD;Y×k]×hHeY;DH×;NHP[N×HsPikP[N×Hik;kH´
;kkh;DkP[N×kOH×CHik×r]hXM]hDH×k]×/Olhh]DX×;[F×;i×;×M]]kehP[k×P[
rOPDO× Mh][k× YP[H× DYP[PD;Y× ;[F× hHiPFH[k× M;DP[N× ik;x×D;[× CH
HZe]rHhHF×k]×FHYPqHh×MlhkOHh×kh;[iM]hZ;kP][×;[F×P[kHNh;kP][×]M
iHhqPDHi¹

"[DH× Y;l[DOHF´× O]r× kOH× ClPYFP[Ni× Ml[DkP][× rPYY× D][kP[lH× k]
Hq]YqH´× D][ik;[kYt× hH|HDkP[N× kOH× hHglPhHZH[ki× ]M× kOH× Y]D;Y
D]ZZl[Pkt¹×6H×rPYY×liH× ×;[F×kOH

× iHk× ]lk× P[
�O;ekHh×ƒ×k]×H[ilhH×kO;k×kOPi×Hq]YlkP][×hH|HDki×Y]D;Y×P[kHhHiki
;[F×kOH×qPHri×]M×hHiPFH[ki×;[F×ik;x¹

�]D;Y×�]ZZl[PkPHi×]M×*h;DkPDH
�]ZZl[Pkt× -HMHhH[DH× ;[F× �[qHikZH[k× 
];hFi

/H;Zi×rPYY×r]hX×k]NHkOHh×;i×e;hk×]M×;×iP[NYH×
¹×/OPi× rPYY× CH× FHqHY]eHF× kOh]lNO× hHY;kP][iOPe× ClPYFP[N´

Clk× ;Yi]× kOh]lNO× kOH× FHqHY]eZH[k× ]M× eh;DkPkP][HhÊC;iHF
D]ZZl[PkPHi× ]M× eh;DkPDH× rO]× rPYY× ZHHk× k]× P[M]hZ;kP][× iO;hH
;[F× eh]CYHZÊi]YqH¹× .k;x× rPYY× CH× H[;CYHF× k]× r]hX× ;Dh]ii
]hN;[Pi;kP][;Y× C]l[F;hPHi× i]× kO;k× P[kHNh;kHF× i]YlkP][i× D;[× CH
FHqHY]eHF× H[ilhP[N× kOH× hHFlDkP][× ]M× O;[F× ]qHhi× ;[F×Dh]iiÊ
hHMHhh;Yi× k]× ]kOHh× iHhqPDHi¹× /OH× {hik× eh;DkPkP][Hh×D]ZZl[Pkt× ]M
eh;DkPDH×rPYY×CH×kHikHF×FlhP[N×••••¹

�[kHNh;kHF×�]D;YPkt
 Hkr]hX

6H× rPYY× ;Yi]× l[FHhk;XH× ;× hHqPHr× ]M× DlhhH[k× �/× eh]qPiP][
P[DYlFP[N×;DDHii×k]×;[F×eHhZPiiP][i×rPkOP[× ×P[×]hFHh
M]h× ik;x× k]× Z]hH× H;iPYt× qPHr× ;[F× iO;hH× P[M]hZ;kP][×hHY;kHF× k]
kOH× eh]qPiP][× ]M× D;hH¹× �[kHYYPNH[DH× Mh]Z× ]lh× �*i× ilNNHiki× kO;k
DlhhH[k×hHikhPDkP][i×P[×.tikZ"[H×ZH;[×kO;k×HsPikP[N×kH;Zi×D;[
][Yt× qPHr× HYHZH[ki× ]M× e;kPH[k× hHD]hFi× eHhk;P[P[N× k]× kOHPh
DlhhH[k×kH;Z×k;iX¹×/OPi×Pi×P[×FleYPD;kP][×]M×k;iX×hHglHiki×CHP[N
h;PiHF× P[× × Ct× FPxHhH[k× kH;Zi× M]h× kOH× i;ZH× e;kPH[k´
D;liP[N× l[[HDHii;ht× ;FFPkP][;Y× r]hXY];F× ;[F× e]kH[kP ;YYt
r;ikP[N×kPZH×;[F×hHi]lhDHi¹

.tikZ"[H

.tikZ"[H


HYPqHhP[N× NH[lP[HYt× P[kHNh;kHF× ;[F× CHie]XH× i]YlkP][i× k]
hHiPFH[ki×Z;t×hHglPhH×P[elk×M]h×Z;[t×FPxHhH[k×HYHZH[ki×]M×kOH
 �.´× D]l[DPY× ;[F× kOPhF× iHDk]h¹× �]h× D]ZeYHs× e;kPH[ki× kOPi
hHglPhHi× kOH× FHqHY]eZH[k× ]M× iP[NYH× iO;hHF× D;hH× ;iiHiiZH[k
;[F× eY;[[P[N× ;[F× HsDHYYH[k× D;hH× D]]hFP[;kP][¹× �[× *O;iH× �´× rH
rPYY× FHqHY]e× ;[F× kHik× ;× iP[NYH× eh]DHii× M]h× ;iiHiiZH[k× ;[F
iP[NYH× D;hH× eY;[× M]h× hHiPFH[ki× rPkO× D]ZeYHs× [HHFi´×k]NHkOHh
rPkO× ;× [;ZHF× D;hH× D]]hFP[;k]h¹× /OH× r]hX× rPYY× YP[X× k]× kOH× ��.
ePY]ki× ;i× i]ZH× D;hH× D]]hFP[;kP][× rPYY× k;XH× eY;DH× kOh]lNO× kOH
FHqHY]eZH[k×;[F×kHikP[N×]M×CYH[FHF×;[F×NH[HhPD×h]YHi×ÆiHH×[Hsk
iHDkP][Ç¹

6OHkOHh× ;× ieHDP{D×ÓD;hH×D]]hFP[;k]hÔ×h]YH×Pi×hHglPhHF×rPYY× ;Yi]
CH×hHqPHrHF´×Clk×PM×kOH×ik;hkP[N×e]P[k×Pi×kOH×P[FPqPFl;Y×h;kOHh×kO;[
kOHPh× Ó[HHFÔ× ]h× ÓD][FPkP][Ô´× rH× H[qPi;NH× kO;k× ;[× P[kHNh;kHF× ;[F
D]]hFP[;kHF× r;t× ]M× r]hXP[N× ;Dh]ii× Ml[DkP][i× iO]lYF× H[;CYH
;[t× ][H× ]M× ;× [lZCHh× ]M× eh]MHiiP][;Yi× k]× l[FHhk;XH× kOH× h]YH´
rPkO×kOH×Z]ik×;eeh]ehP;kH×eHhi][×YPXHYt×k]×CH×kOH×P[FPqPFl;Y×rO]
O;i× Z]ik× D][k;Dk× rPkO× kOH× hHiPFH[k¹× 6H× ;Yi]× FPiDlii× D;hH
D]]hFP[;kP][×;[F×.P[NYH×�[kHNh;kHF×�;hH×*Y;[i×P[×kOH×D][kHsk×]M
O]ZH×D;hH×;[F×6HYYCHP[N×/H;Zi×P[×kOH×[Hsk×DO;ekHh¹

�PNlhHi× †¹‡× ÆkOH× DlhhH[k× iHhqPDH× Y;[FiD;eHÇ× ;[F× �PNlhH× †¹ˆ× Æ;[
�[kHNh;kHF× �]D;YPkt× �]FHYÇ× ]qHhYH;M× FHZ][ikh;kH× ;[F
ilZZ;hPiH×kOH×DO;[NH×rH×r;[k×k]× iHH×;k×kOH×H[F×]M×*O;iH×�¹
/OHhH× rPYY× CH× MHrHh× kH;Zi´× ;[F× kOH× q;ik× Z;W]hPkt× ]M× kO]iH
kH;Zi× rPYY× HPkOHh× CH× HZCHFFHF× rPkOP[× kOH× �[kHNh;kHF× �]D;YPkt
 Hkr]hX´×]h×;YPN[HF×k]×Pk´×FHYPqHhP[N×P[kHNh;kHF×D;hH×;k×Y]D;YPkt×]h
[HPNOC]lhO]]F×YHqHY¹×6OHhH×kH;Zi×hHZ;P[× iHe;h;kH´×D;hH×rPYY
CH×Ch]XHhHF×Ct×kOH×Y]D;YPkt¹

������������������

‚¹×�;hH×�]]hFP[;kP][×;[F×.P[NYH×�[kHNh;kHF×�;hH×*Y; [i¹

6OPYik×;×DO;[NH×]M×DlYklhH×rPYY×k;XH×kPZH×k]×;DOPHqH´×kOHhH×;hH
XHt×ikHei×;Y][N×kOH×r;t¹×�]ik×OH;YkO×;[F×D;hH×ik;x×P[q]YqHF×P[
eh]qPFP[N×D]ZZl[PktÊC;iHF×D;hH×rPYY×F]×i]×][×;×Y]D;YPkt×C;iPi
;[F×eY;DH×kOHZiHYqHi×rPkOP[×;×Y]D;YPkt¹

•¹×�[kHNh;kHF×�]D;YPkt× Hkr]hXi×kOh]lNO×�]ZZl[PkPHi ×]M
*h;DkPDH×Æ�]*iÇ

€¹×�[kHNh;kHF×�HFPD;Y×�H[khHi×Æ���iÇ

&UH DW LQ J� 6LQ JOH � ,Q W H JUDW H G� /RF DOLW \� 1 H W ZRUNV� W R� ' UL YH

7 UDQ VIRUP DW LRQ �DQ G�,Q W H JUDW LRQ

�]lh× ���i× ;hH×eY;[[HF×P[×/Olhh]DX´×][H×eHh×*� ×Y]D; YPkt́ ×rPkO
kOH×{hik×;k×�]hhP[NO;Z×][×kh;DX×k]×]eH[×P[×�lYt×••••´×M]YY]rHF
Ct×���i×M]h×�]hhP[NO;Z×;[F×/PYClht×P[×•••ƒ×;[F×�h;t i×P[×•••„¹
�;DO× ���× rPYY× ;Dk× ;i× kOH× ÓOlCÔ× M]h× eh]qPiP][× ]M× P[kHNh;kHF
iHhqPDHi× ;k× Y]D;YPkt× YHqHY× ;[F× rPYY× eh]qPFH× ;× rPFH×h;[NH× ]M
D]ZZl[Pkt× ;[F× ZH[k;Y× OH;YkO´× D;hH´× FP;N[]ikPD× ;[F
]lke;kPH[ki×iHhqPDHi×k]NHkOHh×rPkO×ie;DH×M]h×kOPhF×iHDk]h×Nh]lei
;[F× ]hN;[Pi;kP][i× k]× ]eHh;kH× Mh]Z× ;[F× P[× kOH× D;iH× ]M× /PYClht́
kOH× YPCh;ht× ;[F× /PYClht× �]ZZl[Pkt× �lC¹× �k× YH;ik× ][H× ]M× kOH
HsPikP[N×�*×ilhNHhPHi×rPkOP[×kOH×Y]D;YPktÔi×*� ×rPYY×]eHh;kH×Mh]Z
kOH×���´×Clk×;YY×]kOHh×iHhqPDHi×rPkOP[×H;DO×���×rPYY×CH×;q;PY;CYH
k]× ;YY×hHiPFH[ki× rPkO×kOH×Y]D;YPkt́ × ;[F×P[×Z;[t×D;iHi´× 
]h]lNO
rPFH¹

�×XHt×;PZ×Pi×k]×H[ilhH×kO;k×]lh×OH;YkO×;[F×D;hH×r]hXM]hDH×D;[
iHH×kOHZiHYqHi×;i×e;hk×]M×][H×Y]D;YPkt×ÓkH;ZÔ×hHN;hFYHii×]M×rO]
HZeY]ti× kOHZ× ]h× rO;k× kOHt× O;qH× CHH[× HZeY]tHF× k]× F]¹× 6H
r;[k×]lh×ik;x×k]×r]hX×l[FHh×kOH×i;ZH×DlYklhH×;[F×k]×CH×l[PkHF
Ct× kOH× i;ZH× qPiP][× ;[F× ;PZi´× P[× e;hkPDlY;h× OHYeP[N×k]× H[ilhH
kO;k× Y]D;Y× eH]eYH× ;hH× ilee]hkHF× k]× ;DOPHqH× ]h× Z;P[k;P[× rO;k
Z;kkHhi×k]×kOHZ¹
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)LJ X U H� � � �

)LJ X U H� � � �
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�[×*O;iH×��×rH×rPYY×ClPYF×][×YH;h[P[N×Mh]Z×kOH×iZ;YY×iD;YH×ePY]ki
]M× *O;iH× �× k]× Z]qH× Mh]Z× D]YY;C]h;kP][× kOh]lNO× kOH× �[kHNh;kHF
�]D;YPkt× Hkr]hX×k]×FHqHY]e×NH[lP[HYt×[Hr×CYH[FHF×h]YHi×kO;k
D;[×FHYPqHh×;×h;[NH×]M×D]ZZ][×Ml[DkP][i×DlhhH[kYt×FHYPqHhHF×Ct
FPxHhH[k× eh]MHiiP][;Y× h]YHi× ;[F× ]hN;[Pi;kP][i´× P[× ]hFHh× k]
ZP[PZPiH× kOH× FPxHhH[k× [lZCHhi× ]M× kH;Zi× ;[F× P[FPqPFl;Yi× kO;k
[HHF×k]×CH×P[q]YqHF×k]×D]ÊFHiPN[P[N×i]YlkP][i×rPkO×hHiPFH[ki¹

6H× rPYY× iHHX× k]× ;YPN[× D]ZZPiiP][P[N´× N]qHh[;[DH× ;[F
hHi]lhDHi× ;k× Y]D;YPkt× YHqHY× ;[F× DhH;kH× iP[NYH× Y]D;YPkt× ]h× eY;DH
ClFNHki×Mh]Z×rOPDO×;YY×Y]D;YPkt×eh]qPiP][×Pi×D]ZZPiiP][HF¹×/OPi
rPYY×;YY]r×i;qP[Ni×Mh]Z×ehHqH[kP][×]M×M;PYlhH×FHZ;[F×k]×CH×hHÊ
P[qHikHF× P[× Z]hH× ehHqH[kP][´× DhH;kP[N× ;× qPhkl]li× e]iPkPqH
MHHFC;DX×Y]]e¹

�YY× eh]MHiiP][;Yi× O;qP[N× ikhH[NkO× C;iHF× D][qHhi;kP][i
kO;k× M]Dli× ][× O]r× CHik× k]× FHYPqHh× rO;k× Z;kkHhi× k]× kOH
eHhi][¾

������������������

*O;iH× ��× rPYY× ;Yi]× iHH× kOH× Hik;CYPiOZH[k´× M]YY]rP[N× kOH× kHikP[N
;[F× YH;h[P[N× Mh]Z× *O;iH× �´× ]M× ;× MlYYt× Y]D;YPktÊC;iHF× Æ;h]l[F
H;DO×]M×kOH×M]lh×*� iÇ×P[kHNh;kHF×;[F×D]]hFP[;kHF×OH;YkO×;[F
D;hH×itikHZ¹×�Ht×HYHZH[ki×rPYY×P[DYlFH³

-HZ]q;Y× ]M×hHMHhh;Yi×k]× ]kOHh× iHhqPDHi× ]eHh;kP[N× rPkOP[
kOH× Y]D;YPkt× É× ZH;[P[N× hHFlDHF× r;PkP[N× kPZHi× ;[F
hHFlDkP][×]M×eH]eYH×NHkkP[N×k]×DhPiPi×e]P[k¾

�H;h[P[N×DlYklhH×HZCHFFHF×rPkOP[×kOH×r;t×ik;x×r]hX×É
qP;×��.×;eeh];DO¾

.k;x× rPkOP[× Y]D;YPkPHi× CHP[N× ;CYH× k]× Ch]XHh× ieHDP;YPik
ilee]hk×H;iPYt× ;i× ;[F× rOH[×hHglPhHF×k]×eh]qPFH×FHYPqHh
CHie]XH´×P[kHNh;kHF×D;hH¹

�]]hFP[;kHF× ;[F× P[kHNh;kHF× eY;[× ]M× ilee]hk× M]h× kO]iH
rO]×hHglPhH×Pk×É×M]YY]rP[N×;[t×e]P[k×]M×;DDHii¾

.lee]hk×eY;[i×P[DYlFH×;×ZPsklhH×]M×hHi]lhDHi×É×M]DliP[N
P[PkP;YYt×][×rO;k×Pi×;q;PY;CYH×rPkOP[×kOH×D]ZZl[Pkt×;[F
][Yt×D][iPFHhP[N×M]hZ;Y×iHhqPDHi×][DH×;YY×]kOHh×]ekP][i
O;qH×CHH[×HsO;likHF¾

"[H× eh]MHiiP][;Y× k]× O;qH× ]qHhiPNOk× M]h× D]]hFP[;kP[N
ilee]hk×rOH[×D]ZP[N×Mh]Z×[lZHh]li×i]lhDHi¾

�ik;CYPiOZH[k× ]M× ;× [lZCHh× ]M× NH[HhPD× h]YHi× rPkO× kOH
D;e;CPYPkt× k]× eh]qPFH× kOH× OPNOHik× MhHglH[Dt× Óq;YlH
;DkPqPkPHiÔ× ;k× ][H× kPZH× r]hXP[N× P[× D]YY;C]h;kP][× rPkO
hHiPFH[ki× k]× OHYe× i]YqH× kOHPh× eh]CYHZi´× ehHqH[kP[N
][r;hF×hHMHhh;Y×;[F×ÓM;PYlhH×FHZ;[FÔ¹

� �� �� � 3KDVH� ,,� Ê � )XUW KHU� 7 UDQVIRUP DW L RQ� Ê

3KDVH�,,��� � �P RQW KV�RQZDUG V�

.k;x×]eHh;kP[N×;Dh]ii× ]hN;[Pi;kP][;Y×C]l[F;hPHi×|lP FYt
;[F×|HsPCYt×k]×eh]qPFH×kOH×CHik×i]YlkP][i×M]h×P[FPqPFl;Yi
rPkOP[×kOH×Y]D;YPkt¾

*h]DHiiHi× M]h× ]qHhD]ZP[N× C;hhPHhi× ;[F× DO;YYH[NHi× k]
DO;[NH× P[× eY;DH× ;i× e;hk× ]M× [Hr× itikHZ× N]qHh[;[DH
;hh;[NHZH[ki¾

�/× itikHZi× kO;k× ilee]hk× kOH× [Hr× r;t× ]M× P[kHNh;kHF
Y]D;YPkt×r]hXP[N×P[DYlFP[N×kOH×iO;hP[N×]M×P[M]hZ;kP][×k]
;YY×eh]MHiiP][;Yi×P[q]YqHF×P[×kOH×FPhHDk×D;hH×]M×hHiPFH[ki¹

/OH×iO;eH×]M×kOH×D;hH×;[F×ilee]hk×itikHZ×eh]qPFHF×Ct×Y]D;YPkt
rPYY× D][kP[lH× k]× Hq]YqH¹× /OH× FHqHY]eZH[k× ]M× D]ZZl[Pkt
H[N;NHZH[k×;i×FHiDhPCHF×P[×DO;ekHh×‚×rPYY×OHYe×k]×H[ilhH×kO;k
kOH×itikHZ×hH|HDki×rO;k×Z;kkHhi×k]×Y]D;Y×eH]eYH¹
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/OH× PZe;Dk× ]M× kOH× OH;YkO× ;[F× D;hH× itikHZ× r]hXP[N
ehHF]ZP[;[kYt× ][× Y]D;YPkt× M]]kehP[ki× P[× ;× D]]hFP[;kHF× ;[F
P[kHNh;kHF×r;t×O;i×;YhH;Ft×CHH[×kHikHF¹×Ø/OH×D;iH×iklFt×Pi×][H
]M×Z;[t×Hs;ZeYHi×kO;k×FHZ][ikh;kH×kOH×e]rHh×]M×P[kHNh;kP][×;k
Y]D;YPkt×YHqHY¹Ø

� �� �� � ,P S DF W � RI � W KH� 7 UDQVIRUP DW L RQ� : H� : L O O

'HO L Y HU

/OHhH×;hH×iPN[P{D;[k×;Z]l[ki× ]M×r;ikH×P[×kOH×DlhhH[k× itikHZ¹
�;eeP[N×O]r×kOH×DlhhH[k×OH;YkO×;[F×D;hH×itikHZ×hHie][Fi×k]
eH]eYH× iO]ri× HskhHZHYt× OPNO× YHqHYi× ]M× ClhH;lDh;Dt¹×�]h
Hs;ZeYH´× �PYY;ht× �]kk;Z× Æ-;FPD;Y× �HYeÇ× Z;eeHF× kOH
P[q]YqHZH[k× ]M× *lCYPD× .HhqPDH× rPkO× ][H× ÓD]ZeYHsÔ× M;ZPYt× ;[F
iO]rHF× kO;k× le× k]× ‡•î× ]M× kPZH× ;[F× hHi]lhDH× r;i× ieH[k× ][
eh]DHii×;[F×ClhH;lDh;Dt́ ×rPkO×][Yt×••î×]M×kPZH×ieH[k×][×FPhHDk
ilee]hk¹×�]kk;ZÔi×DO;YYH[NH×k]×kOH×itikHZ×r;i×k]×hHqHhiH×kOHiH
{NlhHi´×i]×‡•î×]M×kPZH×;[F×hHi]lhDH×r;i×elk×k]×N]]F ×liH¹×/OH
D;iH×iklFt×CHY]r×hH|HDki×�]kk;Z½i×]CiHhq;kP][i¹

/OH× D;iH× iklFt× hH|HDki× kOH× CH[H{k× k]× kOH× P[FPqPFl;Y× ;[F× kOH
itikHZ×]M×;×eHhi][×YHF×;[F×D]]hFP[;kHF×;eeh];DO×É×M]YY]rP[N
��.×;[F×�lZ;[×�H;h[P[N×.tikHZ×ehP[DPeYHi¹


HiPN[P[N×kOH×itikHZ×;h]l[F×rO;k×Z;kkHhi×;[F×H[;CYP[N×ik;x
k]× r]hX× P[× ;× r;t× kO;k× hHie][Fi× k]× rO;k× Z;kkHhi× M]DliHi× ][
hHZ]qP[N×r;ikH×;[F×M]DliP[N×][×rO;k×;FFi×q;YlH¹×�i× kOH×Y;ik
D;iH×iklFt×FHZ][ikh;kHF´×kOH×;DkP][i×]M×][H×P[FPqPFl;Y×r]hXP[N
rPkO× kOH× eHhi][× k]× O;qH× ;× N]]F× D][qHhi;kP][× ;[F× {[FP[N× kOH
hPNOk×i]YlkP][×k]×FHYPqHh×rO;k×Z;kkHhHF×k]×kOH×P[FPqPFl;Y×hHilYkHF
P[× iPN[P{D;[k× PZeh]qHZH[k× M]h× kOH× eHhi][¹× �k× ;Yi]× hHilYkHF× P[
hHFlDHF×hHYP;[DH×][×iHhqPDHi¹

������������������
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�'�� �Z�D�V�� �L�Q�W�U�R�G�X�F�H�G�� �W�R�� �W�K�H�� �7�L�O�E�X�U�\�� �D�Q�G�� �&�K�D�G�Z�H�O�O�� �&�/�6�� �7�H�D�P��
�+�H�U�� �P�H�Q�W�D�O�� �K�H�D�O�W�K�� �K�D�G�� �G�H�F�O�L�Q�H�G���� �V�K�H�� �Z�D�V�� �F�D�O�O�L�Q�J
�H�P�H�U�J�H�Q�F�\�� �V�H�U�Y�L�F�H�V�� �V�H�Y�H�U�D�O�� �W�L�P�H�V�� �G�D�L�O�\���� �V�K�H�� �Z�D�V�� �D�O�V�R
�F�D�O�O�L�Q�J�� �W�K�H�� �/�R�F�D�O�� �$�U�H�D�� �&�R�R�U�G�L�Q�D�W�R�U���� �$�G�X�O�W�� �6�R�F�L�D�O�� �&�D�U�H��
�+�R�X�V�L�Q�J���� �W�K�H�� �*�3���� �0�H�Q�W�D�O�� �+�H�D�O�W�K�� �D�Q�G�� �Q�X�P�H�U�R�X�V�� �R�W�K�H�U
�V�H�U�Y�L�F�H�V���� �6�K�H�� �Z�D�V�� �N�Q�R�Z�Q�� �W�R�� �6�D�I�H�J�X�D�U�G�L�Q�J�� �D�Q�G�� �V�K�H�� �K�D�G
�D�O�V�R�� �E�H�H�Q�� �D�U�U�H�V�W�H�G�� �W�Z�L�F�H�� �I�R�U�� �P�L�V�X�V�H�� �R�I�� �H�P�H�U�J�H�Q�F�\
�V�H�U�Y�L�F�H�V���� �6�K�H�� �K�D�G�� �K�D�G�� �V�H�Y�H�U�D�O�� �0�H�Q�W�D�O�� �+�H�D�O�W�K�� �D�V�V�H�V�V�P�H�Q�W�V
�E�X�W�� �G�L�G�� �Q�R�W�� �ê�W�� �W�K�H�� �W�K�U�H�V�K�R�O�G���� �6�K�H�� �K�D�G�� �E�H�H�Q�� �U�H�I�H�U�U�H�G�� �I�R�U
�F�R�X�Q�V�H�O�O�L�Q�J���E�X�W���Z�D�V���Q�R�W���V�X�L�W�D�E�O�H�����+�H�U���K�H�D�O�W�K���K�D�G���G�H�F�O�L�Q�H�G
�D�Q�G�� �V�K�H�� �Z�D�V�� �V�W�X�F�N�� �R�Q�� �R�Q�H�� �ë�R�R�U�� �R�I�� �K�H�U�� �K�R�X�V�H�� �D�Q�G�� �X�Q�D�E�O�H
�W�R�� �J�H�W�� �R�X�W���� �6�K�H�� �K�D�G�� �R�Q�J�R�L�Q�J�� �D�Q�W�L���V�R�F�L�D�O�� �E�H�K�D�Y�L�R�X�U�� �L�V�V�X�H�V
�Z�L�W�K�� �Q�H�L�J�K�E�R�X�U�V���� �6�K�H�� �Z�D�V�� �X�Q�D�E�O�H�� �W�R�� �E�L�G�� �I�R�U�� �D�� �G�L�é�H�U�H�Q�W
�S�U�R�S�H�U�W�\���D�V���V�K�H���Z�D�V���L�Q���G�H�E�W�����6�K�H���Z�D�V���L�Q���I�X�O�O���F�U�L�V�L�V��

�$�� �P�H�P�E�H�U�� �R�I�� �W�K�H�� �&�/�6�� �W�H�D�P�� �Z�H�Q�W�� �W�R�� �V�H�H�� �'�� �D�Q�G�� �K�D�G�� �D
�F�R�Q�Y�H�U�V�D�W�L�R�Q�� �Z�L�W�K�� �K�H�U���� �,�W�� �Z�D�V�� �L�P�S�R�U�W�D�Q�W�� �W�R�� �E�X�L�O�G�� �D���J�R�R�G
�U�H�O�D�W�L�R�Q�V�K�L�S���D�Q�G���J�D�L�Q���W�U�X�V�W�����7�K�U�R�X�J�K���F�R�Q�Y�H�U�V�D�W�L�R�Q�V�����L�W���Z�D�V
�S�R�V�V�L�E�O�H���W�R���X�Q�G�H�U�V�W�D�Q�G���Z�K�D�W���Z�D�V���L�P�S�R�U�W�D�Q�W���W�R���'���D�Q�G���K�R�Z
�V�K�H�� �P�L�J�K�W�� �E�H�V�W�� �D�F�K�L�H�Y�H�� �L�W���� �7�K�L�V�� �L�Q�F�O�X�G�H�G�� �D�� �P�L�[�W�X�U�H���R�I
�I�R�U�P�D�O�� �D�Q�G�� �L�Q�I�R�U�P�D�O�� �D�V�S�H�F�W�V�� �W�R�� �R�Q�H�� �R�Y�H�U�D�O�O�� �V�R�O�X�W�L�R�Q���� �)�R�U
�H�[�D�P�S�O�H���� �V�K�H�� �Z�D�Q�W�H�G�� �W�R�� �E�H�� �D�E�O�H�� �W�R�� �P�R�Y�H�� �W�R�� �D�� �V�L�Q�J�O�H
�ë�R�R�U�H�G�� �S�U�R�S�H�U�W�\�� �D�Q�G�� �H�Q�M�R�\�� �D�� �J�D�U�G�H�Q�� �D�Q�G�� �D�O�V�R�� �U�H�J�D�L�Q
�F�R�Q�W�D�F�W�� �Z�L�W�K�� �K�H�U�� �I�D�P�L�O�\�� �Z�L�W�K�� �Z�K�R�P�� �V�K�H�� �K�D�G�� �E�H�F�R�P�H
�H�V�W�U�D�Q�J�H�G��

�7�K�H���&�/�6���Z�R�U�N�H�U���F�R�R�U�G�L�Q�D�W�H�G���W�K�H���U�H�V�S�R�Q�V�H���Z�K�L�F�K���L�Q�F�O�X�G�H�G
�O�L�D�L�V�L�Q�J���Z�L�W�K���+�R�X�V�L�Q�J�����0�H�Q�W�D�O���+�H�D�O�W�K���D�Q�G���W�K�H���3�R�O�L�F�H�����,�W�� �D�O�V�R
�O�H�G���W�R���'�� �K�D�Y�L�Q�J�� �D�� �S�H�U�V�R�Q�D�O���E�X�G�J�H�W���Z�K�L�F�K�� �P�H�D�Q���V�K�H���F�R�X�O�G
�H�P�S�O�R�\���D�Q�G���F�K�R�R�V�H���Z�K�R���V�X�S�S�R�U�W�H�G���K�H�U�����7�K�H���V�R�O�X�W�L�R�Q���D�O�V�R
�S�U�R�Y�L�G�H�G���'���Z�L�W�K���D���F�R�Q�W�D�F�W���W�K�D�W���V�K�H���F�R�X�O�G���F�D�O�O���L�I���V�K�H���I�H�O�W���V�K�H
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$VN
�W R�, QW HJUDW HG �&DUH�6\VW HP �DQG �$OOLDQF H�3 DUW QHUV

€¹×�NhHHZH[k×]M×kOH×ehP[DPeYHi´×q;YlHi×;[F×eh]e]i;Yi×iHk×]lk×P[×kOPi×DO;ekHh×P[DYlFP[N×kOH×ÓkOhHH×ePYY;hiÔ×]M×Y]D;YPkt×r]hXP[N

•¹×�×hHqPHr×]M×N]qHh[;[DH×;[F×;DD]l[k;CPYPkt×;hh;[NHZH[ki×k]×ilee]hk×kOH×eh]e]i;Yi×;[F×;i×eh]kHDkP][×Mh]Z×D]YY;eiP[N×C;DX×P[×k]
kOH×Ó]YFÔ×itikHZ¹

‚¹× �× D]ZZPkZH[k× k]× ;× FPikhPClkHF× YH;FHhiOPe× ;eeh];DO× ;[F× FHq]YqP[N× FHDPiP][× Z;XP[N× ;lkO]hPkt× ;[F× ;DD]l[k;CPYPkt× F]r[× k]
hHiPFH[k×M;DP[N×ik;x×rPkO×MhHHF]Z×k]×;Dk×rPkOP[×;[×;NhHHF×Ch];FHh×ehP[DPeYHi×;[F×q;YlHi×Mh;ZHr]hX¹

ƒ¹×.lee]hk×]M×kOH×liH×]M×kOH×��.×ZHkO]F]Y]Nt×iHk×]lk×rPkOP[×kOPi×DO;ekHh×k]×DhH;kH×NH[lP[HYt×[Hr×CYH[FHF×h]YHi×kO;k×D;[×FHYPqHh×;
Ch];FHh×h;[NH×]M×OPNO×MhHglH[Dt×Óq;YlHÔ×;DkPqPkPHi×OPik]hPD;YYt×FHYPqHhHF×Ct×FPxHhH[k×]hN;[Pi;kP][i×;[F×kH;Zi¹

„¹×*h]kHDkP[N×ik;x×rOH[×kOHt×k;XH×;×hPiX´×kht×i]ZHkOP[N×[Hr×;[F×F]×[]k×ilDDHHF×P[×]hFHh×k]×DhH;kH×;×DlYklhH×]M×P[[]q;kP][¹

…¹×.lee]hk×M]h×;×hHqPHr×]M×DlhhH[k×�/×;[F×��×;hh;[NHZH[ki×k]×DhH;kH×Z]hH×P[kHNh;kHF×e;kPH[k¿DYPH[k×hHD]hF×itikHZi×k]×M;DPYPk;kH
;eeh]ehP;kH× iO;hP[N×]M×P[M]hZ;kP][×FPhHDkYt×hHY;kHF×k]×e;kPH[k¿DYPH[k¿hHiPFH[k×D;hH×k]× ;YY×P[q]YqHF×P[×kOH×P[kHNh;kHF×D;hH×]M×kO;k
P[FPqPFl;Y

†¹× .lee]hk× P[× ehP[DPeYH× ]M× hHi]lhDH× CHkrHH[× ]hN;[Pi;kP][i× k]× DhH;kH× iP[NYH× Y]D;YPkt¿eY;DH× C;iHF× ClFNHki× ;[F× ;NhHHZH[k× k]
e;hkPDPe;kH×P[×MlhkOHh×r]hX×k]×HseY]hH×O]r×CHik×k]×Z]qH×Mh]Z×DlhhH[k×ClFNHkP[N×;hh;[NHZH[ki×k]×P[kHNh;kHF×e]]YHF×ClFNHki¹

‡¹×�NhHHZH[k×k]×e]]Y×i]qHhHPN[kt×Ct×]hN;[Pi;kP][×k]×DhH;kH×i]qHhHPN[kt×;k×eY;DH×;[F×Y]D;YPkt×YHqHY

6O;k×F]×rH×;DOPHqH×PM×rH×D][kP[lH×k]×F]×Z]hH×]M×kOH×i;ZHº
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH
������������������

�k× Pi× kOH× H[qPh][ZH[k× P[× rOPDO× rH× YPqH´× ;YY]rP[N× D;hH
;iiHiiZH[k× ;[F× eY;[[P[N× k]× k;XH× P[k]× ;DD]l[k× i]DP;Y
;[F×H[qPh][ZH[k×M;Dk]hi×kO;k×PZe;Dk×][×]lh×rHYYCHP[N¹

�k×Pi×kOH×iHkkP[N×P[×rOPDO×rH×MHHY×Z]ik×i;MH´×;[F×M]h×Z]ik
hHiPFH[ki´× hHDHPqP[N× D;hH× ;k× O]ZH× Pi× ehHMHh;CYH× ;[F
Z]hH× D][qH[PH[k× k]× ;× O]iePk;Y× ]h× hHiPFH[kP;Y× D;hH
;FZPiiP][


HYPqHhP[N× D;hH× rPkOP[× kOH× O]ZH× eh]Z]kHi× kOH× FPN[Pkt
;[F× P[FHeH[FH[DH× ]M× ]lh× hHiPFH[ki´× NPqP[N× kOHZ
Z;sPZlZ×D][kh]Y×]qHh×kOHPh×]r[×YPqHi¹

�[×kOPi×DO;ekHh×rH×FPiDlii×kOH×k]ePD×]M×P[kHNh;kHF×D;hH×FHYPqHhHF
;k× O]ZH× ;[F× iHk× ]lk× ]lh× eY;[i× k]× kh;[iM]hZ× ;[F× MlhkOHh
P[kHNh;kH× O]ZH× OH;YkO× ;[F× D;hH× iHhqPDHi× C;iHF× ][× ]lh
ilDDHiiMlY×6HYYCHP[N×/H;Zi×Z]FHY×ePY]k¹

�� �� 7 KH� KLVW RULFDO� DS S URDFK� W R

G HOLYHULQJ�KRP HFDUH

"lh×HsPikP[N×OH;YkO×;[F×;FlYk×i]DP;Y×D;hH×O]ZH×D;hH×eh]qPFHhi
O;qH×F][H×;×Z;N[P{DH[k×W]C×P[×D][kP[lP[N×k]×FHYPqHh×D;hH×FlhP[N
kOH× HskhHZHYt× DO;YYH[NP[N× DPhDlZik;[DHi× ]M× kOH× �"5�
Ê€ˆ
e;[FHZPD¹× �]rHqHh́ × kOH× r;t× rH× O;qH× OPik]hPD;YYt
D]ZZPiiP][HF× ;[F× FHYPqHhHF× D;hH× ;k× O]ZH× Pi× C;iHF× ][× ;
Mh;NZH[kHF× ×kPZH×;[F×k;iX×Z]FHY×kO;k
Pi× ]lkF;kHF× ;[F× P[HyDPH[k¹× �H;YkO× ;[F× D;hH× FHYPqHhHF× k]
i]ZH][H× P[× kOHPh× O]ZH× Pi× FHYPqHhHF× C;iHF× ][× rOHkOHh× kOH
eHhi][×Pi×HYPNPCYH×M]h×;×e;hkPDlY;h×iHhqPDH´×rPkO×kOH×iHhqPDH×CHP[N
FHiPN[HF×k]×hHie][F×k]×iHk×[HHFi×;[F×D][FPkP][i¹

 Hr×*lCYPD×�;[;NHZH[k

�i× ;Yi]× FPiDliiHF× P[× �O;ekHh× †́ × kOPi× ;eeh];DO× O;i× YHF× k]× ;
Mh;NZH[kHF× ×hHie][iH×kO;k×M]DliHi×][×rOHkOHh
i]ZH][H× Pi× ÓPYY× H[]lNOÔ× ]h× O;i× ilyDPH[k× Ó[HHFÔ× k]× gl;YPMt× M]h× ;
hHie][iH¹× /OHhHM]hH× PM× ;× eHhi][× hHglPhHi× ;× [lhiH× k]× DO;[NH× ;
r]l[F× FhHiiP[N× Clk× ;Yi]× [HHFi× ilee]hk× rPkO× FhHiiP[N × ;[F
r;iOP[N´× kOHt× rPYY× CH× qPiPkHF× Ct× ;× D]ZZl[Pkt× [lhiH×;[F× ;
F]ZPDPYP;ht×D;hH×r]hXHh¹×�M×kOH×eHhi][×O;i×hHDH[kYt×YHMk×O]iePk;Y´
kOHt×Z;t×hHDHPqH×;×hHÊ;CYHZH[k×iHhqPDH×;MkHh×rOPDO×kOHPh×D;hH
;[F×ilee]hk×hHglPhHZH[ki×rPYY×CH×e;iiHF×][×k]×]kOHh×i]DP;Y×D;hH
;[F× OH;YkO× kH;Zi¾× kOPi× rPYY× CH× ;MkHh× kOHt× O;qH× CHH[× ;iiHiiHF
iHe;h;kHYt¹×�M×;[×P[FPqPFl;Y×O;i×C]kO×eOtiPD;Y×;[F×ZH[k;Y×OH;YkO
[HHFi´×kOH×[lZCHh×]M×;iiHiiZH[ki×hHglPhHF×;[F×P[FPqPFl;Yi×k]
hHie][F× k]× ;iiHiiHF× Ó[HHFiÔ× rPYY× ZlYkPeYt× MlhkOHh× ikPYY´× rPkO
eOtiPD;Y× ;[F× ZH[k;Y× OH;YkO× P[kHhqH[kP][i× CHP[N× FH;Yk× rPkO× Ct
iHe;h;kH×kH;Zi¹

Ó][H×iPwH×{ki×;YYÔ

�;DX× ]M× P[kHNh;kP][× ;FFi× D]ik× ;[F× FHZ;[F× k]× kOH× HsPikP[N
itikHZ×hHilYkP[N×P[×iPN[P{D;[k×YHqHYi×]M×ÓM;PYlhHÔ×FHZ;[F¹

/OH×;eeh];DO×ClPYFi× iPN[P{D;[k×YHqHYi×]M×ÓM;PYlhHÔ×FHZ;[F×P[×k]
kOH×itikHZ¹×/OPi×ZH;[i×kO;k×;×NhH;k×eh]e]hkP][×]M×kOH×hHi]lhDH
;q;PY;CYH× Pi× []k× CHP[N× liHF× HxHDkPqHYt× É× ]h× D]lYF× HqH[
D][khPClkH×k]×i]ZH][HÔi×FHkHhP]h;kP][¹

)LJ X U H� � � �

�s;ZeYH× ]M× M;PYlhH× FHZ;[F× kO;k× HsPik× DlhhH[kYt× rPkOP[× kOH
DlhhH[k×Z]FHY×]M×eh]qPFP[N×ilee]hk×P[×kOH×O]ZH×;Dh]ii×FPxHhH[k
iHhqPDHi×;[F×Ml[DkP][i×;hH³

/OH× O]ZH× Pi× P[DhH;iP[NYt× CHD]ZP[N× ;× DhPkPD;YYt× PZe]hk;[k
iHkkP[N×P[×rOPDO×k]×FHYPqHh×OH;YkO×;[F×D;hH×k]×]lh×hHiPFH[ki¹×�i
]lh× e]elY;kP][× ;NHi´× ;× NhH;kHh× eh]e]hkP][× ;hH× YPXHYt× k]× [HHF
P[kHNh;kHF×D;hH×P[kHhqH[kP][i×FHYPqHhHF×;k×O]ZH¹×/OH×O]ZH×Z;t
]MkH[×CH×kOH×Z]hH×;eeh]ehP;kH×iHkkP[N×P[×rOPDO×k]×FHYPqHh×D;hH³

�� ��, QW URG XFW LRQ
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leYPD;kP][×]M×qPiPki×;[F×k;iXi¾

�;hhtP[N×]lk×kOH×i;ZH×k;iX×;k×kOH×i;ZH×MhHglH[Dt×;[F
kPZH¾

�;[F×]qHhi×;[F×hHMHhh;Yi¾

 lZHh]li× itikHZi× ÆC]kO× P[× kHhZi× ]M× �/× ;[F
eh]DHiiHi¿e]YPDtÇ¾

�;PYlhH× k]× {[F× ]lk× rO;k× Z;kkHhi× k]× eH]eYH× ZH;[i
;FFhHiiP[N×]h×M]DliP[N×][×kOH×rh][N×kOP[Ni×É×YH;Fi×k]×;
ÓhHq]YqP[N×F]]hÔ¾

.He;h;kH× ClFNHki× ;[F× kOhHiO]YFi× ehHqH[k× eH]eYH× Mh]Z
F]P[N×kOH×hPNOk×kOP[N×;[F×M]Dli× ][×H[ilhP[N×eH]eYH×;hH
iPDX×H[]lNO×]h×P[×H[]lNO×[HHF×k]×hHDHPqH×D;hH¾

�;DX×]M×e;hk[HhiOPe×r]hXP[N×;[F×W]P[k×]r[HhiOPe×M]h×kOH
eHhi][Ôi×]lkD]ZHi×ZH;[i×kO;k×HqHht][H×][Yt×F]Hi×kOH Ph
ÓCPkÔ×É×ZH;[P[N×PiilHi×kO;k×D]lYF×O;qH×CHH[×hHi]YqHF×;hH
[]k

�HF×Ct×ÓD][FPkP][iÔ×;[F×Ó[HHFiÔ

�i×rH×O;qH×FPiDliiHF×ehHqP]liYt́ ×HYPNPCPYPkt×DhPkHhP;×;[F×iHhqPDH
kOhHiO]YFi×;hH×FHiPN[HF×k]×H[ilhH×kO;k×eH]eYH×;hH×Ó[HHFtÔ×]h×ÓPYYÔ
H[]lNO×k]×r;hh;[k×;×iHhqPDH×hHie][iH¹×0[kPY×kO;k×e]P[k´×iHhqPDH
P[kHhqH[kP][× Pi× Y;hNHYt× ;CiH[k´× rPkO× YPkkYH× P[× eY;DH× k]× ilee]hk
eH]eYH×rO]×F]×[]k×M;YY×P[×k]×kOH×ÓHYPNPCYHÔ×D;kHN]ht¹×/OH×glHikP][
]M× ÓrO;k× Z;kkHhi× k]× kOH× eHhi][Ô× ]h× F]P[N× rO;k× Pi× hHglPhHF× k]
ehHqH[k´×hHFlDH×;[F×FHY;t×kOH×eHhi][×Mh]Z× [HHFP[N× ;× iHhqPDH
O;i× OPik]hPD;YYt× []k× HsPikHF¹× *HhqHhiHYt́ × kOPi× YH;Fi× k]× eH]eYH
FHDYP[P[N× Z]hH× glPDXYt× ;[F× CHP[N× Z]hH× YPXHYt× k]× hHglPhH× ;
NhH;kHh×iHhqPDH×P[kHhqH[kP][¹

/OH×�]ZHD;hH×�;hXHk×P[×/Olhh]DX

�[× /Olhh]DX´× P[× ••€ˆ¿••´× rOPYik× OH;YkO× eh]qPFHhi× ;hH× hHY;kPqHYt
ik;kPD× ;[F× hHZ;P[× e;hk× ]M× kOH×  �.´× ;YZ]ik× …•î× ]M× hHiPFH[ki
hHDHPqP[N× ;× F]ZPDPYP;ht× O]ZHD;hH× e;DX;NH× hHDHPqHF× Pk× Mh]Z× ;
ehPq;kH× iHDk]h×eh]qPFHh×rPkO×kOH×hHZ;P[FHh×hHDHPqP[N× ;× iHhqPDH
Mh]Z× ´×kOH×D]l[DPYÔi×P[ÊO]liH×O]ZHD;hH
eh]qPFHh¹× �skHh[;YYt× D]ZZPiiP][HF× eh]qPFHhi× ]eHh;kH× ][× Y]r
Z;hNP[i´× D;hH× ik;x× ]MkH[× hHDHPqH× Y]r× h;kHi× ]M× e;t́ ×;[F× kOH
HsPikP[N× O]ZHD;hH× eh]qPFHh× Z;hXHk× Pi× HskhHZHYt× Mh;NPYH¹× �i× ;
hHilYk´×D;hH×eh]qPFHhi×;hH×;k×OPNO×hPiX×]M×O;[FP[N×C;DX×D][kh;Dki
]h× {[;[DP;Y× M;PYlhH¹× 
lH× k]× kOH× [;klhH× ]M× O]r× D]ZZPiiP][P[N
k;XHi×eY;DH´×Y;hNHh×eh]qPFHhi×rPkO×NhH;kHh×YHqHYi×]M×hHi]lhDH×;hH
Ct× FHM;lYk× Z]hH× YPXHYt× k]× eh]qPFH× D;hH× ;[F× iHDlhH× D][kh;Dki
kO;[×iZ;YY×Nh;ii×h]]ki×]hN;[Pi;kP][i¹

/Olhh]DX×�;hH×;k×�]ZH

/OH× D]ZZPiiP][P[N× Ml[DkP][× Pi× DlhhH[kYt× FHYPqHhHF× Ct
]hN;[Pi;kP][×;[F×Ct×iHhqPDH×kteH¹×/OPi×ehHqH[ki×OH;YkO×;[F×D;hH
i]YlkP][i× Mh]Z× CHP[N× P[kHNh;kHF× ;[F× M]DliHi× ][× D][kh;Dk
ieHDP{D;kP][i× kO;k× ;hH× FHkHhZP[HF× Ct× kPZH´× k;iX× ;[F× iHhqPDH
kteH× h;kOHh× kO;[× CHP[N× ;CYH× k]× |Hs× k]× FHYPqHh× ;[× P[FPqPFl;YÔi
N];Yi× ;[F× ]lkD]ZHi× P[× kOHPh× H[kPhHkt¹× *h]qPFHhi× ;hH
D]ZZPiiP][HF× k]× eh]qPFH× kOH× i;ZH× ehHÊFHkHhZP[HF× iHk
e;DX;NH× ]M× D;hH× O]lhi× k]× hHiPFH[ki× H;DO× F;t¹× /OPi× ;YY]ri× []
|HsPCPYPkt× M]h× kOH× eh]qPFHh× k]× hHie][F× k]× kOH× q;htP[N× [HHFi× ]M
hHiPFH[ki×][×;×F;PYt×C;iPi×;[F×D;[×;Yi]×hHilYk×P[×FPxHhH[k×D;hHhi
H[kHhP[N× ;× hHiPFH[kÔi× O]ZH× ][× FPxHhH[k× F;ti´× ZP[PZPiP[N
]ee]hkl[PkPHi× M]h× D;hH× D][kP[lPkt× ;[F× YPZPkP[N× eh]qPFHh
]ee]hkl[Pkt× k]× PFH[kPMt× rOHhH× ;× hHiPFH[k× Z;t× CH× PZeh]qP[N× ]h
FHkHhP]h;kP[N¹

/OH× hHY;kP][iOPe× ClPYk× rPkO× eh]qPFHhi× Pi× C;iHF× ][× M]hZ;Y
ÓD]ZZPiiP][HhÔ× ;[F× Óeh]qPFHhÔ× hHY;kP][iOPei´× P[DYlFP[N× D][kh;Dk
Z;[;NHZH[k´× rOPDO× hHP[M]hDHi× kh;FPkP][;Y× FHYPqHht× ZHkO]Fi
;[F×iktZPHi×P[[]q;kP][¹

�P[;[DH×;[F×-Hi]lhDH


lFNHki× ;[F× hHi]lhDH× ;Dh]ii× OH;YkO× ;[F× D;hH× ;hH× ;YPN[HF× Ct
]hN;[Pi;kP][×;[F×iHhqPDH×h;kOHh×kO;[×Ct×itikHZi¹×*HhM]hZ;[DH
hHNPZHi× ;[F× ;FFPkP][;Y× Nh;[k× Ml[FP[N× iHhqHi× k]× hHP[M]hDH× kOPi
hHNPZH¹× /OPi× O;i× Z;FH× Pk× FPyDlYk× k]× e]]Y× Z][PHi× ;Dh]ii
]hN;[Pi;kP][i× ;[F× iHhqPDH× ;hH;i× M]h× kOH× elhe]iH× ]M×;DOPHqP[N
W]P[kYt× iO;hHF× ]lkD]ZHi¹× .OPMkP[N× ClFNHki× i]× kO;k× kOHt× ;hH
e]]YHF× ;[F× M]DliHF× ][× ]lkD]ZHi× rPYY× H[;CYH× eh]qPFHhi× k]
CHO;qH× FPxHhH[kYt× ;[F× Z;XH× Pk× H;iPHh× M]h× ]hN;[Pi;kP][i× ;[F
iHhqPDH×;hH;i×k]×r]hX×k]NHkOHh×;h]l[F×kOH×P[FPqPFl;Y¹×/OHhH×Pi×;
rH;YkO× ]M× hHi]lhDH× ;q;PY;CYH× rPkO× Y]D;Y× D]ZZl[PkPHi× kO;k
D][khPClkHi× iPN[P{D;[kYt× k]× kOH× FHYPqHht× ]M× eH]eYH×;DOPHqP[N
N]]F×]lkD]ZHi×rOPDO×[HHFi×P[D]he]h;kP[N×rPkOP[×kOH×FH{[PkP][
]M×Ó{[;[DH×;[F×hHi]lhDHÔ¹

6]hXM]hDH

�]ZZPiiP][P[N

������������������

�]ik×kh;FPkP][;Y×itikHZi×O;qH×;×eh]DHii×iPZPY;h×k]×kOH×;C]qH×k]
FHDPFH× rOHkOHh× i]ZH][H× Pi× ;Ç× HYPNPCYH× H[]lNO× k]× hHDHPqH
ilee]hk´×;[F×CÇ×rO;k×ilee]hk×Pi×;q;PY;CYH×k]×kOHZ¹×/O;k×ilee]hk
Pi×kOH[× ileeYPHF×;k×kOH×i;ZH×MhHglH[Dt× ;[F×P[×kOH×i;ZH×r;t
l[kPY×i]ZH×M]hZ×]M×hHqPHr×Pi×D;hhPHF×]lk×É×;[F×FHeH[FH[k×le][
kOH× hHqPHŕ × e]kH[kP;YYt× ;[]kOHh× ;iiHiiZH[k× ]h× M]hZ×]M
iDhHH[P[N¹

�]h× H;DO× ÓD][FPkP][Ô× ]h× ÓPiilHÔ× kO;k× kOH× P[FPqPFl;Y× O;i´× ;× iPZPY;h
eh]DHii×rPYY×CH×D;hhPHF×]lk¹

6]hXM]hDH×Pi×DlhhH[kYt×hHDhlPkHF×k]×hHie][F×k]× ;[F×FHYPqHh×kOH
DlhhH[k×itikHZÔi×hHglPhHZH[ki×É×H¹N¹×kOH×FHYPqHht×]M×k;iXi×]MkH[
;k×iHk×kPZHi¹×/OH×OH;YkO×;[F×D;hH×r]hXM]hDH×O;i×h;hHYt×r]hXHF
;Dh]ii× ]hN;[Pi;kP][;Y× ]h× iHhqPDH× C]l[F;hPHi¹× /H;Zi× ;[F
iHhqPDHi× ;hH× ehHF]ZP[;[kYt× FHiPN[HF× ][× kh;FPkP][;Y×ikhlDklhHi
rPkO× YPkkYH× ]ee]hkl[Pkt× M]h× HZe]rHhZH[k× ;[F× FHYHN;kHF
FHDPiP][×Z;XP[N¹Ø
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-HDhlPkZH[k×;[F×hHkH[kP][×Pi×FPyDlYk´×HieHDP;YYt×i]×P[×kOH×D;hH×iHDk]h×rOHhH×e;t×;[F×D][FPkP][i×;hH×e]]h×;[F×kOH×iHDk]h×Pi×]MkH[
[]k× iHH[× ;i× ;×D;hHHh×DO]PDH¹× �H;YkO×;[F×D;hH×]hN;[Pi;kP][i× rPYY×]MkH[×k;hNHk×kOH×i;ZH×eH]eYH×k]×{YY×e]iki× rOPDO×elki×kOHZ×P[
FPhHDk×D]ZeHkPkP][×rPkO×H;DO×]kOHh¹×/OPi×Pi×HieHDP;YYt×khlH×]M×eh]qPFHhi×rPkOP[×kOH×D;hH×iHDk]h×É×kOH×Z;W]hPkt×]M×ik;x×rO]×YH;qH
hHZ;P[× P[× kOH× iHDk]h× ilNNHikP[N× kO;k× kOHt× YH;qH× ][H× eh]qPFHh× k]× r]hX× M]h× ;[]kOHh¹× �[× ;FFPkP][´× D;hH× eh]qPFHhi× D]ZeHkH× P[× ;
r]hXM]hDH×Z;hXHk×rPkO×]kOHh×iHDk]hi×YPXH×hHk;PY´×rOPDO×]MkH[×]xHh×ik;x×CHkkHh×e;t×;[F×D][FPkP][i¹×/OPi×Pi×Hs;DHhC;kP[N×kOH×DlhhH[k
r]hXM]hDH×DhPiPi¹

*h]DHiiHi

�sPikP[N×eh]DHiiHi×H[M]hDH×;×kh;FPkP][;Y×;[F×hPNPF×r;t×]M×F]P[N×kOP[Ni´×Z;XP[N×Pk×FPyDlYk×M]h×kOH×itikHZ×;[F×P[FPqPFl;Yi×r]hXP[N
rPkOP[×Pk×k]×FHYPqHh×kOH×CHik×]lkD]ZHi×M]h×kO]iH×hHglPhP[N×ilee]hk¹×/OPi×P[DYlFHi×;iiHiiZH[ki×kO;k×;hH×ieHDP{D×k]×]hN;[Pi;kP][i×;[F
iHhqPDHi´×hHMHhh;Yi×Mh]Z×][H×e;hk×]M×kOH×itikHZ×k]×;[]kOHh́ ×eHhM]hZ;[DH×ZHkhPDi×;[F×k;hNHki×kO;k×M]Dli×][×kOh]lNOelk×;[F×]lkelk
h;kOHh×kO;[×]lkD]ZH×PZe;Dk´×D]ZelkHh×itikHZi×kO;k×F]×[]k×k;YX×k]×][H×;[]kOHh́ ×;[F×ClFNHki×kO;k×;hH×ieHDP{D×k]×kO;k×e;hkPDlY;h
kH;Z×hHZPk×]h×iHhqPDH¹×�;[t×]M×kOH×eh]DHiiHi×P[×eY;DH×;hH×FPi;CYP[N×;[F×hHP[M]hDH×;[×;eeh];DO×kO;k×hHglPhHi×iPN[P{D;[k×hHFHiPN[¹

/OH×DlhhH[k×Y;[FiD;eH

/OHhH×;hH×;×[lZCHh×]M×iHhqPDHi×eh]qPFHF×Ct×OH;YkO×;[F×D;hH×P[×/Olhh]DX×k]×eH]eYH×P[×kOHPh×]r[×O]ZHi¹×
lH×k]×kOH×DlhhH[k×itikHZÔi
FHiPN[´×eH]eYH×rPkO×;×[lZCHh×]M×FPxHhH[k×Ó[HHFiÔ×;[F×ÓD][FPkP][iÔ×rPYY×CH×P[×hHDHPek×]M×iHhqPDHi×eh]qPFHF×Ct×ZlYkPeYH×eh]MHiiP][;Yi
;YY×r]hXP[N×k]×FPxHhH[k×OH;YkO×;[F×D;hH×hHglPhHZH[ki×;[F×ieHDP{D;kP][i¹

�PNlhH×‡¹•´×Mh]Z×;×hH;Y×D;iH×iklFt́ ×hH|HDki×kOH×DlhhH[k×Mh;NZH[k;kP][×;[F×FleYPD;kP][×P[×kOH×itikHZ×É×;[F×kOH×FHkhPZH[k;Y×PZe;Dk
k]×kOH×P[FPqPFl;Y×rO]×HseHhPH[DHi×ZlYkPeYH×FPxHhH[k×kteHi×]M×OH;YkO×;[F×D;hH×ik;x×H[kHhP[N×OHh×O]ZH×k]×Ó{sÔ×FPxHhH[k×e;hki×]M×OHh¹

)LJ X U H� � � �

������������������
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$Q �LQ W H JUDW H G� �ëH [ LEOH �DQ G�SH UVRQ �F H Q W UH G�P RGH O

/Olhh]DX× O;i× ;YhH;Ft× FHqHY]eHF× ;[F× ePY]kHF× ;× O]ZH× ilee]hk
Z]FHY×kO;k×Pi×|HsPCYH´×eHhi][ÊDH[khHF×;[F×M]DliHi×][×FHYPqHhP[N
rO;k× Z;kkHhi× k]× kOH× eHhi][¹× × rHhH× {hik
P[kh]FlDHF× P[× ••€ˆ× P[× ;[× ;kkHZek× k]× FHYPqHh× rO;k× rH× X[]r× ;i
F]ZPDPYP;ht×D;hH×ÆO]ZH×D;hHÇ×P[×;×FPxHhH[k×r;t¹

6HYYCHP[N× /H;Zi

*H]eYH×r;[k×D][kh]Y×]qHh×kOHPh×]r[×YPqHi×M]h×;i×Y][N×;i
e]iiPCYH¾
*H]eYH×ikhPqH×k]×Z;P[k;P[×]h×PZeh]qH×kOHPh×]r[×gl;YPkt×]M
YPMH¾
*H]eYH×iHHX×i]DP;Y×P[kHh;DkP][¾×;[F
*H]eYH×iHHX×Ór;hZÔ×hHY;kP][iOPei×rPkO×]kOHhi¹

/OHiH× q;YlHi× hH|HDk× ;[F× l[FHheP[× O]r× 6HYYCHP[N× /H;Zi
]eHh;kH¹


llhkw]hN´× ;[F× Z]FHYi× YPXH× Pk´× M]Dli× ][× iZ;YY× [HPNOC]lhO]]F
C;iHF×kH;Zi×Æ]M×[]×Z]hH×kO;[×€•×ik;x×ZHZCHhiÇ¹×/OHt×ik;hk×Ct
D][iPFHhP[N³

/Olhh]DX×O;i×kHikHF×kr]×[HPNOC]lhO]]F×6HYYCHP[N×/H;Zi×]M×€•
eH]eYH×rPkOP[×kOH×/PYClht×;[F×�O;FrHYY×*� ×;hH;¹×6]hXP[N×rPkO
le×k]×•••×O]lhi×H;DO´×kOHt×liH×kOH×O]lhi×;YY]D;kHF×k]×i]ZH][H
M]YY]rP[N× P[PkP;Y× ;iiHiiZH[k× k]× r]hX× ]lk× kOH× CHik× i]YlkP][× M]h
kOHZ¹× /OPi× ZH;[i× r]hXP[N× rPkO× kOH× P[FPqPFl;Y× k]× FHqPiH× kOHPh
]r[× eHhi][;Y× ilee]hk× eY;[× É× rOPDO× D;[× P[q]YqH× ;× ZPsklhH× ]M
M]hZ;Y×;[F×P[M]hZ;Y×]ekP][i×;[F×M]DliHi×][×rO;k×Z;k kHhi×Z]ik
k]× kOHZ¹× �]h× Hs;ZeYH× Pk× Z;t× ZH;[× kO;k× i]ZH][H× ;hkPDlY;kHi
kO;k×kOHt×r;[k×k]×D][kP[lH×k]×H[W]t×kOHPh×N;hFH[×]h×k]×D][[HDk
rPkO×MhPH[Fi×;[F×M;ZPYt¹×�Ze]hk;[kYt́ Ø

6HYYCHP[N× /H;Zi× D;[× r]hX× rPkO× eH]eYH× ;k× ;YY× YHqHYi×]M
D]ZeYHsPkt× ;i× ;YY× eH]eYH× ;hH× ;CYH× k]× ;hkPDlY;kH× ;[F× ;DOPHqH
rO;k× Pi× ;Dkl;YYt× PZe]hk;[k× k]× kOHZ¹× *Y;[i× ;hH× hHqPHrHF
hHNlY;hYt×i]×DO;[NHi×D;[×CH×Z;FH×;i×]MkH[×;i×Pi×hHglPhHF¹×/OHPh
ilCÊY]D;YPkt×NH]Nh;eOt×Ø;YY]ri×6HYYCHP[N×6]hXHhi×k]×FHqHY]e×;
FHk;PYHF×l[FHhik;[FP[N×]M×kOH×D]ZZl[Pkt×;iiHki×;[F×[Hkr]hXi
rPkOP[×kOHPh×[HPNOC]lhO]]F×;[F×D][[HDk×kOHPh×iHhqPDH×liHhi×P[k]
kOHZ¹

6HYYCHP[N×/H;Zi×]eHh;kH×P[×;×D]ZeYHkHYt×FPxHhH[k×r;t×k]×kOH
kh;FPkP][;Y× F]ZPDPYP;ht× D;hH× Z]FHY´× liP[N× YH;h[P[N×Mh]Z× kOH

lkDO× × ÆYPkHh;YYt× kh;[iY;kHF× ;i× Ó[HPNOC]lhO]]F× D;hHÔ
Z]FHYÇ¹× 
llhkw]hN× Pi× ClPYk× ;h]l[F× M]lh× ClPYFP[N× CY]DXi× M]h
P[FHeH[FH[DH×Ê×C;iHF×][×l[PqHhi;Y×OlZ;[×q;YlHi³


llhkw]hN
6OHhH;i×
llhkw]hN×Z]FHYi×P[×kOH×0�×O;qH×kH[FHF×k]×M]Dli×][
ÓOH;YkOÔ×eh]qPiP][´×6HYYCHP[N×/H;Zi×eh]qPFH×;×Z]FHY×C;iHF× ][
kOH× i;ZH× ehP[DPeYHi× Clk× M]Dli× ][× eH]eYH× P[× hHDHPek×]M
F]ZPDPYP;ht×O]ZH×D;hH¹

/H;Zi×;hH×iHYMÊZ;[;NHF´×]hN;[PiP[N×kOHZiHYqHi×;i×hHglPhHF×k]
eh]qPFH×kOH×CHik×hHie][iH×k]×kOH×P[FPqPFl;Y¹

6O;k×kOH×eHhi][×D;[×F]×M]h×kOHZiHYqHi¾
6O;k×P[M]hZ;Y×[Hkr]hXi×D;[×]xHh¾×;[F
6O;k×ÓiHhqPDHÔ×hHie][iH×Pi×hHglPhHF×É×H[ilhP[N×kO;k×kOH
hHie][iH× PM× hHglPhHF× Pi× |HsPCYH× ;[F× W]P[i× le× rPkO× ]kOHh
eh]MHiiP][;Yi¹

"lh×H[N;NHZH[k×r]hX×rPkO×hHiPFH[ki×O;i×DYH;hYt×FHZ][ikh;kHF
kO;k×kO]iH×P[×hHDHPek×]M×O]ZHD;hH×r;[k×;×iHhqPDH×kO;k×Pi×|HsPCYH´
khH;ki× kOHZ× ;i× ;× rO]YH× eHhi][´× Pi× C;iHF× ][× Y][NÊkHhZ
HZe]rHhP[N× hHY;kP][iOPei´× ;[F× ZP[PZPiHi× kOH× [lZCHh×]M
FPxHhH[k×P[FPqPFl;Yi×H[kHhP[N×kOHPh×O]ZH¹×6H×hHD]N[PiH×kO;k×Pk×Pi
kOH×itikHZ×h;kOHh×kO;[×P[FPqPFl;Y×iHhqPDHi×kO;k×[HHF×DO;[NP[N¹
"lh×hHFHiPN[HF× itikHZ×rPYY×r]hX× ;i× ][H× |HsPCYH×H[kPkt× rPkO×;
M]Dli× ][× ilee]hkP[N×eH]eYH×k]×;DOPHqH×kOHPh×qHhiP][× ]M×;×N]]F
YPMH× É× hHN;hFYHii× ]M× kOHPh× DPhDlZik;[DHi¹× �hH;kP[N×;× itikHZ
M]DliHF× ][× eH]eYH× rPYY× ZH;[× kO;k× Pk× rPYY× P[D]he]h;kH× ;[F
hHie][F× k]× ;[t× ;ieHDk× ;xHDkP[N× kO;k× eHhi][Ôi× rHYYCHP[N¹× /OPi
ZH;[i× kO;k× rH× rPYY× O;qH× ;× itikHZ× kO;k× HskH[Fi× Pki× hH;DO
CHt][F× kOH× FHYPqHht× ]M× OH;YkO× ;[F× D;hH× ;[F× Pi× |HsPCYH× k]
hHie][F×k]×eH]eYH×;[F×kOHPh×FPxHhH[k×iPkl;kP][i¹

�� �� 2XU� 9LVLRQ� IRU� 7 UDQVIRUP HG
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(YDOX DW LRQ �RI�,P SDF W

)LJ X U H� � � �

)LJ X U H� � � �

�PNlhHi×‡¹‚×k]×‡¹…×iO]r×kOH×FPxHhH[DHi×P[×h;kHi×]M×�*×iHhqPDH×;DDHii´×l[eY;[[HF×O]iePk;Y×;FZPiiP][i´×; qHh;NH×YH[NkO×]M×O]iePk;Y
ik;t×eHh×;FZPiiP][×;[F×HsDHii×O]iePk;Y×CHF×F;ti×eHh×O]iePk;Y×;FZPiiP][´×CHkrHH[×kOH×kOhHH×D]O]hki¹

�;hYt×Hq;Yl;kP][×]M×kOH×eh]Nh;ZZH×ilNNHiki×i]ZH×iPN[P{D;[k×e]iPkPqH×FPxHhH[DHi×P[×]lkD]ZHi×M]h×hHiPFH[ki×hHDHPqP[N×D;hH×Mh]Z×;
6HYYCHP[N×/H;Z¹×0iP[N×kOH×/Olhh]DX×�HFH;[;YtkPDi×�[kHNh;kHF×
;k;Y;XH´×rH×kh;DXHF×kOH×D;hH×W]lh[Ht×]qHh×kOH×D]lhiH×]M×kOH×tH;h
••€ˆ¿••×]M×;×D]O]hk×]M×hHiPFH[ki×D;hHF×M]h×Ct×;×6HYYCHP[N×/H;Z×rPkO×D]O]hki×hHDHPqP[N×ik;[F;hF×F]ZPDPYP;ht×D;hH×iHhqPDHi×C;iHF
][×kOH×OPik]hPD;Y×Z]FHY´×Mh]Z×HPkOHh×;[×HskHh[;YYt×D]ZZPiiP][HF×eh]qPFHh×]h×/Olhh]DX×�;hH×;k×�]ZH¹×-HiPFH[ki×P[×H;DO×D]O]hk
rHhH×Z;kDOHF×;k×kOH×ik;hk×]M×kOH×iklFt×][×;NH´×]kOHh×FHZ]Nh;eOPD×M;Dk]hi×;[F×YHqHYi×]M×;DlPkt¹

/OHØ 6HYYCHP[N× /H;Zi× Z]FHY× ;Yi]× hHie][Fi× k]× kOH× r]hXM]hDH× DO;YYH[NHi× M;DHF× Ct× kOH× DlhhH[k× D;hH× Z]FHY¹× �k× HZeY]ti× kH;Z
ZHZCHhi×][×i;Y;hPHi×h;kOHh×kO;[×O]lhYt×e;t́ ×;[F×hHDhlPki×;DD]hFP[N×k]×q;YlHi×HiiH[kP;Y×k]×kOH×h]YH´×rOPDO×P[×F]P[N×i]×;kkh;Dki×;
h;[NH×]M×eH]eYH×rO]×r]lYF×[]k×O;qH×]hFP[;hPYt×D][iPFHhHF×;×D;hH×h]YH×Æ„•î×]M×ik;x×hHDhlPkHF×k]×kOH×kr]×6HYYCHP[N×/H;Zi×O;F×[]k
O;F×;×h]YH×rPkOP[×kOH×D;hH×iHDk]h×CHM]hHÇ¹

)LJ X U H� � � �


HD;liH×kOH×kH;Zi×;hH×ilCÊY]D;YPkt×ØC;iHF´×6HYYCHP[N×/H;Z×r]hXHhi×FHqHY]e×;×FHk;PYHF×l[FHhik;[FP[N×]M×kOH×D]ZZl[Pkt×;iiHki
rPkOP[×kOHPh×[HPNOC]lhO]]F×;[F×D][[HDk×kOHPh×iHhqPDH×liHhi×k]×kOHZ¹×Ø×/OH×iZ;YY×[;klhH×]M×ØkOH×kH;Z×;YY]r×r]hXHhi×k]×eh]qPFH
D][kP[lPkt× ]M× D;hH× ;[F× ClPYF× Y][N× kHhZ× D;hHÊhHY;kP][iOPei× rPkO× iHhqPDH× liHhi´× kOHPh× M;ZPYPHi× ;[F× kOH× MhPH[Fi¹× /OPi× Z;sPZPiHi
]ee]hkl[PkPHi×M]h×ehHqH[kP][×;[F×;YY]ri×;[t×FHkHhP]h;kP][×k]×CH×ie]kkHF×;[F×;FFhHiiHF×;k×kOH×H;hYPHik×]ee]hkl[Pkt¹

)LJ X U H� � � �
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/OH×6HYYCHP[N×/H;Z×D]O]hk×O;F×;YZ]ik×;×€ƒÊM]YF×;[F×‚•ÊM]YF×Y]rHh×h;kH×]M×�*×;ee]P[kZH[k×liH×D]Ze;hHF×k]×kOH×�skHh[;Y×�;hH
;[F× /Olhh]DX× �;hH× ;k× �]ZH× D]O]hki× hHieHDkPqHYt¹× /OHt× rHhH× ;Yi]× kOhHH× kPZHi× YHii× YPXHYt× k]× CH× ;FZPkkHF×k]× O]iePk;Y× ;i× ;[
HZHhNH[Dt×kO;[×kOH×/Olhh]DX×�;hH×;k×�]ZH×D]O]hk×;[F×Z]hH×kr]×kPZHi×YHii×YPXHYt×k]×CH×;FZPkkHF×k]×O]iePk;Y×;i×;[×HZHhNH[Dt
D]Ze;hHF× k]× kOH× D]O]hk× D;hHF× M]h× Ct× HskHh[;YYt× D]ZZPiiP][HF× eh]qPFHhi¹× 6OH[× kOHt× rHhH× ;FZPkkHF´× kOHPh×YH[NkO× ]M× ik;t× P[
O]iePk;Y×r;i×D][iPFHh;CYt×Y]rHh×;[F×l[YPXH×kOH×]kOHh×kr]×D]O]hki´×kOHt×HseHhPH[DHF×[]×HsDHii×CHF×F;ti¹

6OPYik× OPNOYt× H[D]lh;NP[N´× i]ZH× D;hH× [HHFi× k]× CH× k;XH[× CHM]hH× ]qHhÊP[kHhehHkP[N× kOH× e]kH[kP;Y× e]iPkPqH× PZe;Dk× ]M× 6HYYCHP[N
/H;Zi×D]Ze;hHF×k]×OPik]hPD;Y×D;hH×Z]FHYi×;i×kOH×[lZCHhi×P[×H;DO×D]O]hk×rHhH×hHY;kPqHYt×iZ;YY×NPqH[×kO;k×kOH×6HYYCHP[N×/H;Zi
*PY]k×][Yt×D][iPikHF×]M×kr]×kH;Zi¹×�]rHqHh́ ×PM×MlhkOHh×Y;hNHh×iD;YH×Hq;Yl;kP][×rHhH×k]×D][{hZ×kOHiH×hHilYki´×kOH×e]iPkPqH×PZe;Dk´×PM
rH× Hskh;e]Y;kH× kOHZ× ;Dh]ii× ;YY× /Olhh]DX× hHiPFH[ki× P[× hHDHPek× ]M× ;× F]ZPDPYP;ht× D;hH× e;DX;NH´× Pi× iPN[P{D;[k¹× �PNlhHi× ‡¹†× ;[F× ‡¹‡
FHZ][ikh;kH×kOPi×e]kH[kP;Y×PZe;Dk×]M×hHeY;DP[N×OPik]hPD;Y×F]ZPDPYP;ht×kPZH×;[F×k;iX×D;hH×Z]FHYi×rPkO×6HYYCHP[N×/H;Zi¹×6H×O;qH
Z]FHYYHF×kOH×Y]r×h;kHi×]M×�*×;[F×O]iePk;Y×;FZPiiP][¿liH×kO;k×kOH×Hq;Yl;kP][×M]l[F×P[×kOH×6HYYCHP[N×D]O]hk×;Dh]ii×;YY×hHiPFH[ki×P[
hHDHPek×]M×;×O]ZHD;hH×e;DX;NH×P[×••€ˆ¿••×k]×HikPZ;kH×kOH×e]kH[kP;Y×k]k;Y×[lZCHh×]M×�*×;ee]P[kZH[ki´×O]iePk;Y×;FZPiiP][i×;[F
HsDHii×CHF×F;ti×kO;k×D]lYF×CH×ehHqH[kHF×;[F×kOH×;ii]DP;kHF×D]iki×i;qHF×k]×kOH×OH;YkO×;[F×D;hH×itikHZ×;i×;×hHilYk¹

)LJ X U H� � � � � � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b � b )LJ X U H� � � �
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&DULQ J� IRU� 7 K X UURF N� �IRUP DOO\� F DOOH G� 7 K X UURF N� &DUH � DW

+RP H �

×ilxHhi×rPkO×kOH×i;ZH×r]hXM]hDH×DO;YYH[NHi
;i× HskHh[;Y× eh]qPiP][¹× /OH× Z;W]hPkt× ]M× ik;x× O;qH× YHii× kO;[× „
tH;hiÔ× HseHhPH[DH´× kOH× iHhqPDH× hHYPHi× OH;qPYt× ][× ]qHhkPZH× k]
ZHHk×FHZ;[F×;[F×‚…î×]M×kOH×HsPikP[N×r]hXM]hDH×rPYY×CH×HYPNPCYH
k]×hHkPhH×rPkOP[×kH[×tH;hiÔ×kPZH¹

�;hP[N×M]h×/Olhh]DX

× O;i× ;× kh;[iM]hZ;kP][× eY;[× P[× eY;DH× rOPDO
;PZi×k]×hHie][F×k]×DlhhH[k×DO;YYH[NHi×;[F×;PZi×k]×MlhkOHh×kHik
kOH×6HYYCHP[N×/H;Zi×;eeh];DO¹×�i× ;×hHilYk×]M×DlhhH[k×*h]qPFHh
.HhqPDH×ikhlDklhHi´×;×eO;iHF×;eeh];DO×rPYY×CH×liHF×k]×Z]qH×kOH
iHhqPDH×k]×;×6HYYCHP[N×/H;Zi×Z]FHY¹

�;hP[N×M]h×/Olhh]DX

/OH× {hik× eO;iH× ]M× kOH× ;eeh];DO× rPYY× iHH× M]lh× Y]D;YPkt× C;iHF
kH;Zi× CHP[N× PZeYHZH[kHF× P[× kOH× /PYClht× ;[F× �O;FrHYY× ;hH;¹
/OH×M]Dli´×P[×XHHeP[N×rPkO×kOH×6HYYCHP[N×/H;Zi×Z]FHY´×rPYY×CH
][× ;DOPHqP[N× ]lkD]ZHi× h;kOHh× kO;[× D]ZeYHkP[N× k;iXi¹× /OH
iHhqPDH×rPYY×[]k×CH×kPZH×YPZPkHF×;[F×rPYY×kOHhHM]hH×[]k×O;[F×]qHh
Mh]Z× ][H× kH;Z× k]× ;[]kOHh¾× P[ikH;F´× ][H× kH;Z× ]xHhP[N× ;× Z]hH
O]YPikPD×iHhqPDH×;[F×][N]P[N×hH;CYHZH[k×D][kP[l]liYt×ilee]hki
kOH× eHhi][× Mh]Z× F;t× ][H× ;[F× eh]Z]kHi× kOHPh× DO]PDH´
P[FHeH[FH[DH× ;[F× rHYYCHP[N¹× 6]hXHhi× rPYY× CH× leiXPYYHF× ;[F
NPqH[×Z]hH×;lk][]Zt×k]×H[O;[DH×kOHPh×W]C×i;kPiM;DkP][×rOPDO
iO]lYF×;iiPik×rPkO×W]C×hHkH[kP][×;[F×hHDhlPkZH[k¹

6H×rPYY×r]hX×k]×iO;eH×kOH×Z;hXHk×k]×hH|HDk×kOH×O]ZH×ilee]hk
Z]FHY× rH× hHglPhH´× FHqHY]eP[N× ;[× P[kHNh;kHF× D]ZZPiiP][P[N
ikh;kHNt×kO;k×rPYY×H[;CYH×kOH×Z;hXHk×k]×hH|HDk×kOH×qPiP][×iHk×]lk
P[×kOPi×ikh;kHNt¹

6H×rPYY×r]hX×rPkO×]lh×eh]qPFHhi×k]×kHik×kOH×FHqHY]eZH[k×]M×kOH
P[kHNh;kHF×ilee]hk×Z]FHY×P[×kOH×Z;hXHk×eY;DH¹×/OPi×P[PkP;YYt×rPYY
D][iPik× ]M× ;× ePY]k× eh]WHDk× rPkO× ][H× ]M× ]lh× HsPikP[N× O]ZHD;hH
eh]qPFHhi¹× 6H× O;qH× ;YhH;Ft× ik;hkHF× H;hYt× FPiDliiP][i× rPkO
eh]qPFHhi×k]×kHik×kOPi×[Hr×;eeh];DO¹

/Oh]lNO×;[×P[kHNh;kHF×D]ZZPiiP][P[N×ikh;kHNt×rH×rPYY×FHqHY]e
kOH×Z;hXHk×k]×eh]qPFH×DO]PDH×;[F× |HsPCPYPkt¹×6PkO× …•î× ]M× D;hH
CHP[N× eh]qPFHF× HskHh[;YYt́ × kOH× Z;hXHk× Zlik× CH× ilyDPH[kYt
FHqHY]eHF×;i×Zlik×kOH×r;t×P[×rOPDO×rH×D]ZZPiiP][×rO;k×rH
[HHF×eh]qPFHF¹

&RVW �RI�([ SDQ GLQ J�W K H �&X UUH Q W �0RGH O�% RURX JK �: LGH

�[× ]hFHh× k]× D]Ze;hH× kOH× hHY;kPqH× D]iki× ]M× DlhhH[k× HskHh[;YYt
D]ZZPiiP][HF×D;hH´×�;hP[N×M]h×/Olhh]DX×;[F×6HYYCHP[N×/H;Zi´
rH×O;qH×D;YDlY;kHF×kOH×D]ik×eHh×O]lh×]M×FHYPqHhP[N×FPhHDk×D;hH
k]× hHiPFH[ki× kOh]lNO× H;DO× Z]FHY´× P[D]he]h;kP[N× ;YY×][ÊD]iki
P[DYlFP[N× Z;[;NHZH[k× ilee]hk× ;[F× ik;x× FHqHY]eZH[k´× ;[F
HsehHiiHF×kOPi×;i×;[×O]lhYt×D]ik×]M×D;hH¹

�]h× ••••¿•‚́ × × eHh× O]lh× ]M
FPhHDk×D;hH×eh]qPFHF¹× /OPi× Pi× iPN[P{D;[kYt× YHii× kO;[× kOH

×eHh×FPhHDk×D;hH
O]lh́ ×;YkO]lNO×Pk×Pi×r]hkO×e]P[kP[N×]lk×kO;k×kOH×DlhhH[k×;DlPkt×]M
hHiPFH[ki× ;DDHiiP[N× �ƒ/× iHhqPDHi× Pi× YPXHYt× k]× CH× OPNOHh× ;i× kOH
iHhqPDH×;Yi]×eh]qPFHi×D;hH×kOh]lNO×kOH×�]P[k×-HÊ;CYHZH[k×/H;Z
;[F× k]× kOH× *PNNi× �]h[Hh× �skh;× �;hH× M;DPYPkt¹×

×M]h×••••¿•‚¹

6HYYCHP[N× /H;Zi× rPYY× D]ik× à‚•¹€•
Ø �;hP[N

M]h×/Olhh]DX×]qHh;YY×FPhHDk×D;hH×h;kH×]M×àƒ€¹…†

�skHh[;YYt
D]ZZPiiP][HF× D;hH× Pi× kOH× YH;ik× HseH[iPqH× ;k× ;[× HikPZ;kHF
à€ˆ¹•• eHh×O]lh

6H×D;[×kOH[×D;YDlY;kH×kOH×]qHh;YY×D]ik×PZe;Dk×]M×hHeY;DP[N×kOH
DlhhH[k×�.�×F]ZPDPYP;ht×O]ZH×D;hH×eh]qPiP][×rPkO×FPhHDkYt
HZeY]tHF×6HYYCHP[N×/H;Zi×M]h×;YY×/Olhh]DX×hHiPFH[ki×P[×hHDHPek
]M×;[×�FlYk×.]DP;Y×�;hH×�]ZHD;hH×e;DX;NH¹×/OHiH×D]iki×;hH
iO]r[×P[×k;CYH×‡¹€

6H×rPYY×ik;hk×Hse;[FP[N×6HYYCHP[N×/H;Zi×kOh]lNO×kh;[iM]hZP[N
/Olhh]DX× �]l[DPYÔi× P[ÊO]liH× O]ZHD;hH× eh]qPFHh× Ê×

ÆM]hZ;YYt×D;YYHF×½/Olhh]DX×�;hH×;k×�]ZH½Ç×k]×FHYPqHh×;[
;eeh];DO×C;iHF×][×kOH×i;ZH×ehP[DPeYHi×;i×6HYYCHP[N×/H;Zi×É
lYkPZ;kHYt×FHqHY]eP[N×P[×k]×6HYYCHP[N×/H;Zi¹

�;hP[N× M]h
/Olhh]DX×

�]YY]rP[N× kHikP[N× ]M× kOH× ;C]qH× ;eeh];DO´×
�]ZZl[Pkt× /H;Zi× rPYY× Z]qH× P[× eO;iH× kr]× k]× ;F]ek× kOH × MlYY
6HYYCHP[N×/H;Zi×Z]FHY¹

�;hP[N× M]h× /Olhh]DX

×DlhhH[kYt×FHYPqHhi×€•••×O]lhi×]M×O]ZH×D;hH
eHh×rHHX×É×Z;P[Yt×k]×kOH×/PYClht×;[F×�O;FrHYY×*� ×;hH;¹×�k×;Yi]
;Dki×;i×kOH×eh]qPFHh×]M×Y;ik×hHi]hk´×eh]qPFP[N×;×D][kP[NH[Dt×M]h
HskHh[;Y×eh]qPFHhi×rO]×Z;t×O;[F×C;DX×D][kh;Dki×;[F×O]lhi×]h
M;PY¹× × Ø eh]qPFHi× ;× iHhqPDH× C;iHF× ;Y][N
kh;FPkP][;Y×YP[Hi¹

�;hP[N×M]h×/Olhh]DX

�;hP[N× M]h× /Olhh]DX
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6H×D;YDlY;kH×kO;k×hHeY;DP[N×kOH×DlhhH[k×�;hP[N×M]h×/Olhh]DX×Z]FHY×rPkO×;×6HYYCHP[N×/H;Z×Z]FHY×O;i×kOH×e]kH[kP;Y×k]×FHYPqHh×]qHh
à†•‚́ •••× i;qP[Ni¹× �]rHqHh́ × PM× rH× hHeY;DHF× kOH× iPN[P{D;[kYt× DOH;eHh× HskHh[;YYt× D]ZZPiiP][HF× D;hH× rPkO× ;× FPhHDkYt× HZeY]tHF
6HYYCHP[N×/H;Z×Z]FHY´×kOPi×r]lYF×D]ik×;[×;FFPkP][;Y×à…´€€†�¹×/OH×]qHh;YY×PZe;Dk×]M×hHeY;DP[N×;YY×DlhhH[k×O]ZHD;hH×eh]qPiP][×rPkO
;×FPhHDkYt×HZeY]tHF×6HYYCHP[N×/H;Z×k]×kOH×D]l[DPY×Pi×;×hHglPhHZH[k×k]×P[DhH;iH×kOH×O]ZHD;hH×ClFNHk×Ct×;[×;FFPkP][;Y×à„¹‚̂ ‚�
eHh×tH;h×rOPDO×Pi×DlhhH[kYt×l[;x]hF;CYH×Æ/;CYH×‡¹€Ç¹

�]rHqHh́ × H;hYt× Hq;Yl;kP][× ilNNHiki× kO;k× kOH× 6HYYCHP[N× /H;Zi× Z]FHY× O;i× kOH× e]kH[kP;Y× k]× FHYPqHh× i;qP[Ni× k]× kOH×  �.× kOh]lNO
FHYPqHht× ]M× CHkkHh× ]lkD]ZHi× M]h× hHiPFH[ki× ;[F× ;q]PFHF× ilCiHglH[k× �*× ;[F× O]iePk;Y× li;NH¹× 
t× liP[N× kOH× Z ]FHYYP[N× iHk× ]lk× P[
{NlhHi×‡¹…×;[F×‡¹†×;N;P[ik×D]ik×FPxHhH[kP;Yi×CHkrHH[×�skHh[;YYt×�]ZZPiiP][HF×�;hH´×�ƒ/×;[F×6HYYCHP[N×/ H;Zi´×;[F×kOH×[lZCHhi
]M×O]lhi×]M×D;hH×DlhhH[kYt×FHYPqHhHF×Ct×H;DO×iHhqPDH×Z]FHY´×Pk×Pi×e]iiPCYH×k]×HikPZ;kH×kOH×D]iki×]M×eh]qPFP[N×;×6HYYCHP[N×.HhqPDH×k]
HqHht×/Olhh]DX×hHiPFH[k×DlhhH[kYt×hHDHPqP[N×F]ZPDPYP;ht×O]ZH×D;hH¹

6PkO×e]kH[kP;Y×[Hr×{[;[DP;Y×MhHHF]Zi×kO;k×�[kHNh;kHF×�;hH×.tikHZi×D;[×ChP[N×;[F×;×hHglPhHZH[k×k]×D][iPFHh× ×h;kOHh×kO;[
ClFNHki´×kOHhH×Z;t×CH×;[×]ee]hkl[Pkt×k]×ClPYF×;×itikHZ×CliP[Hii×D;iH×k]×Ml[F×6HYYCHP[N×/H;Zi´×NPqH[×kO;k×kOHt

FHYPqHh×e]kH[kP;Y×D]ik×i;qP[Ni×k]× �.×]lkD]ZHi×;i×rHYY×;i×CHkkHh×]lkD]ZHi×M]h×hHiPFH[ki¹

itikHZ
]hN;[Pi;kP][;Y×

6H×O;qH×kOHhHM]hH×Z]FHYYHF×kOH×D]ik×]M×kOH×H[kPhH×6HYYCHP[N×/H;Zi×Z]FHY×k]×kOH× �.×;[F×.]DP;Y×�;hH×itikHZ×P[×/Olhh]DX×Æ{NlhH
‡¹ˆÇ´×P[DYlFP[N×e]kH[kP;Y×i;qP[Ni×kO;k×;DDhlH×k]×kOH× �.¹×/OPi×ChP[Ni×kOH×]qHh;YY×/Olhh]DX×OH;YkO×;[F×D;hH×itikHZ×D]ik×]M×eh]qPFP[N
;YY× O]ZHD;hH× kOh]lNO× ;× FPhHDkYt× HZeY]tHF× 6HYYCHP[N×/H;Z× Z]FHY× F]r[× k]× à€¹…ˆ•�× eHh× tH;h× rOPDO× Pi× Z]hH× ;x]hF;CYH× k]× kOH
OH;YkO×;[F×D;hH×itikHZ×kO;[×Pk×Pi×k]×/Olhh]DX×�]l[DPY×;Y][H´×Clk×ikPYY×r]lYF×hHehHiH[k×;×iPN[P{D;[k×D]ik×ehHiilhH¹

)LJ X U H� � � �
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)LJ X U H� � � � �

�k×à•„×eHh×O]lh×M]h×;[×HskHh[;YYt×D]ZZPiiP][HF×6HYYCHP[N×/H;Z×eh]qPiP][×Æ;×à…×eHh×O]lh×leYPMkÇ×Pi×iHk×;N;P[ik×itikHZ×i;qP[Ni×M]h
;YY×]kOHh×HYHZH[ki×]M×kOH×Z]FHY´×kOH×]qHh;YY×PZe;Dk×Pi×;×e]kH[kP;Y×à€´…•†�×itikHZ×ieH[F×hHFlDkP][×kO;k×D]lYF×CH×hHP[qHikHF×P[k]
MlhkOHh×ehHqH[kP][´×rOPYik×;Yi]×FHYPqHhP[N×;×CHkkHh×D;hH×Z]FHY×k]×hHiPFH[ki¹

�i× ehHqP]liYt× ik;kHF´× kOH× DlhhH[k× Z]FHY× O;i× CHH[× ClPYk× liP[N× Hq;Yl;kP][× F;k;× ]qHh× ][Yt× ][H× tH;h× C;iHF×][× ;× hHY;kPqHYt× iZ;YY
i;ZeYH× iPwH¹× �[× ]hFHh× k]× H[ilhH× kO;k× ;[t× MlklhH× D]ZZPiiP][P[N× Pi× C;iHF× ;× Z]hH× h]Clik× Z]FHY´× rH× rPYY× D][kP[lH× k]× D]YYHDk
Hq;Yl;kP][×F;k;×]qHh×••••¿•‚×rPkO×kOH×qPHr×k]×ChP[NP[N×M]hr;hF×;×itikHZ×CliP[Hii×D;iH×M]h×h]YY×]lk×]M×6HYYCHP[N×/H;Zi×C]h]lNO
rPFH×Mh]Z×kOH×Y;ik×kr]×gl;hkHhi×]M×•••‚¿•ƒ¹

-Hk;P[P[N×;×YHqHY×]M×P[ÊO]liH×eh]qPiP][×M]h×O]ZHD;hH×ChP[Ni×iPN[P{D;[k×;Fq;[k;NHi×P[×kHhZi×]M×D][kh]Y×;[F×;CPYPkt×k]×ÓkHik×;[F×YH;h[Ô
[Hr×P[[]q;kP][×;[F×O;i×iHhqHF×kOH×Y]D;Y×OH;YkO×;[F×D;hH×itikHZ×HskhHZHYt×rHYY×P[×CHP[N×;CYH×k]×ZPkPN;kH×kOH×ehHiilhHi×]M×kOH
�"5�
Ê€ˆ×e;[FHZPD¹× �]rHqHh́ ×FPhHDkYt×HZeY]tP[N× ik;x× ][× /Olhh]DX× �]l[DPY×]h×  �.×D][kh;Dki×Pi× lil;YYt×Z] hH×HseH[iPqH×kO;[
D]ZZPiiP][P[N×HskHh[;Y×D;hH×;NH[DPHi¹×�k×Z;t×kOHhHM]hH×CH×e]iiPCYH×P[×kOH×MlklhH×k]×iO;eH×kOH×Y]D;Y×D;hH×Z;hXHk×;[F×k]×FHYPqHh
6HYYCHP[N× /H;Zi× kOh]lNO× ;× ZPsHF× Z;hXHk× Z]FHY× ]M× FPhHDkYt× HZeY]tP[N× i]ZH× 6HYYCHP[N× /H;Zi× ;[F× D]ZZPiiP][P[N× kOH× CHik
HskHh[;Y×D;hH×eh]qPFHhi×k]×FHYPqHh×;×6HYYCHP[N×/H;Z×Z]FHY¹×6H×;DDHek×kO;k×kOH×D]iki×k]×D]ZZPiiP][×;×6HYYCHP[N×/H;Z×Z]FHY×;hH
YPXHYt× k]× CH× OPNOHh× M]h× HskHh[;Y× D;hH× ;NH[DPHi´× ;[F× rH× O;qH× Z]FHYYHF× kOH× ]qHh;YY× PZe;Dk× ]M× D]ZZPiiP][P[N× 6HYYCHP[N× /H;Zi
kOh]lNO×HskHh[;Y×eh]qPFHhi×;k×à•„×eHh×O]lh¾×;×à…×eHh×O]lh×P[DhH;iH×][×kOH×DlhhH[k×h;kH¹

�PNlhH×‡¹€•×iO]ri×kOH×e]kH[kP;Y×PZe;Dk×]M×kOPi×ZPsHF×HskHh[;YYt×D]ZZPiiP][HF×;[F×FPhHDkYt×eh]qPFHF×Z]FHY¹
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�� �� )XUW KHU� 7 UDQVIRUP DW LRQ� RI � W KH

([ LVW LQJ�:HOOE HLQJ�7 HDP �0RG HO

/OH×DlhhH[k×6HYYCHP[N×/H;Z×Z]FHY×FHiDhPCHi×;[×;eeh];DO×kO;k
hHY;kHi× k]× eH]eYH× P[× hHDHPek× ]M× ;× i]DP;Y× D;hH× F]ZPDPYP;ht× D;hH
iHhqPDH¹×�i×Pk×Pi×[]ŕ ×kOH×Z]FHY×F]Hi×[]k×H[;CYH×;[×P[kHNh;kHF
;eeh];DO×;Dh]ii×OH;YkO×;[F×D;hH×k]×CH×FHYPqHhHF¹× /OPi× ZH;[i
kO;k× ;× [lZCHh× ]M× FPxHhH[k× eh]MHiiP][;Yi× D]lYF× ikPYY× e]kH[kP;YYt
qPiPk× ;× eHhi][´× ;YY× r]hXP[N× k]× FPxHhH[k× eh]DHiiHi× ;[F
hHglPhHZH[ki¹×/]×;FFhHii×kOPi´×rH×r;[k×k]×P[DhH;iH×iPN[P{D;[kYt
kOH× Ml[DkP][i× ]M× HsPikP[N× 6HYYCHP[N× /H;Zi× k]× P[DYlFH× k;iXi
OPik]hPD;YYt× l[FHhk;XH[×Ct×OH;YkO×eh]MHiiP][;Yi×k]×DhH;kH×khlYt
O]YPikPD×;[F×iHYMÊFPhHDkHF×Ó�H;YkO×;[F×�;hH×6HYYCHP[N×/H;ZiÔ

� �� �� � & RUH� )XQF W L RQV� RI � D� 7 UDQVIRUP HG � +HDO W K

DQG �& DUH�: HO O E HL QJ�7 HDP

% OH Q GH G�5 ROH V� � $�+H DOW K �DQ G�&DUH �: H OOEH LQ J�: RUNH U

/OHhH× Pi× D][iPFHh;CYH× ]ee]hkl[Pkt× C]kO× k]× leiXPYY× HsPikP[N
6HYYCHP[N× /H;Z× r]hXHhi× k]× l[FHhk;XH× DHhk;P[× k;iXi× ;[F
;DkPqPkPHi× DlhhH[kYt× D;hhPHF× ]lk× Ct× ]kOHh× OH;YkO× eh]MHiiP][;Yi
kOli× PZeh]qP[N× D][kP[lPkt× ]M× D;hH´× hHFlDP[N× FleYPD;kP][´× ;[F
MhHHP[N×le×ieHDP;YPik×D;e;DPkt¹


YH[FHF× h]YHi× ;Dh]ii× kh;FPkP][;Y× OH;YkO× ;[F× D;hH
kH;Z¿]hN;[Pi;kP][×Ml[DkP][i×;YY]r×ik;x×k]×Hse;[F×kO HPh×iXPYYi×k]
H[;CYH×kOHZ×k]×l[FHhk;XH×C]kO×h]lkP[H×DYP[PD;Y×;[F×D;hH×k;iXi
;i× rHYY× ;i× liP[N× kPZH× ;YY]D;kHF× k]× M]Dli× ][× ilee]hkP[N× kOH
eHhi][×k]×F]×kOP[Ni×kO;k×H[O;[DH×kOHPh×rHYYCHP[N¹

�[× ]hFHh× k]× DhH;kH× ;× CYH[FHF×
× h]YH× rPYY× hHglPhH× ik;x× kh;P[P[N× ;[F× iXPYYi× FHqHY]eZH[k

Clk× ;Yi]× ]xHhi× kOH× ]ee]hkl[Pkt× ]M× D;hHHh× FHqHY]eZH[k´× OPNOHh
ik;kli´× OPNOHh× e;t× ;[F× Z]hH× q;hPHkt× ;[F× hHie][iPCPYPkt
D]Ze;hHF×k]×kOH×kh;FPkP][;Y×F]ZPDPYP;ht×D;hH×r]hXHh¹×/OPi×P[×klh[
eh]qPFHi× ;× i]YlkP][× k]× kOH× DlhhH[k× r]hXM]hDH× DhPiPi× P[× i]DP;Y
D;hH´×O]eHMlYYt×;kkh;DkP[N×;[F×hHk;P[P[N×ik;x¹

Ñ�H;YkO× ;[F× �;hH× 6HYYCHP[N
6]hXHhÒ

������������������

�[× ]hFHh× k]× PZeYHZH[k× kOPi´× rH× rPYY× l[FHhk;XH× ;× iD]eP[N
HsHhDPiH× k]× PFH[kPMt× hHiPFH[ki× rO]× ;hH× DlhhH[kYt× hHDHPqP[N
ilee]hk× Mh]Z× FPxHhH[k× iHhqPDH× ;hH;i× ;k× kOH× i;ZH× kPZH× ;[F
;iDHhk;P[×kOH×]ee]hkl[PkPHi×M]h×;×[Hr×

× k]× l[FHhk;XH× Z]hH× ]M× kOHiH× k;iXi× rOPYik
ilee]hkP[N×kOH×hHiPFH[k


YH[FHF×�H;YkO×;[F×�;hH
6HYYCHP[N× 6]hXHh

/OPi×rPYY×hHFlDH×kOH×]qHh;YY×[lZCHh×]M×qPiPki×[HHFHF´×MhHHP[N×le
 �.× D;e;DPkt́ × ;[F× h;kP][;YPiP[N× kOH× [lZCHh× ]M× eH]eYH
e]kH[kP;YYt×P[q]YqHF×rPkO×kOH×i;ZH×hHiPFH[k×;[F×PZeh]qP[N×D;hH
D][kP[lPkt¹×�[×;FFPkP][´×CYH[FHF×h]YHi×D;[×O;qH×;×NhH;kHh×h]YH×P[
PFH[kPMtP[N× iPN[i× ]M× FHkHhP]h;kP][× ;[F× liP[N× kHDO[]Y]Nt× k]
Z][Pk]h×qPk;Y×iPN[i×É×;YY×OHYeP[N×k]×ehHqH[k´×hHFlDH×kOH×FHY;t×kOH
[HHF×M]h×OH;YkO×;[F×D;hH×;[F×OHYeP[N×k]×;q]PF×DhPiHi¹

�7�K�D�P�H�V�L�G�H�� �&�R�X�Q�F�L�O�� �L�P�S�O�H�P�H�Q�W�H�G�� �D�� �

�Í���� �O�R�R�N�L�Q�J�� �D�W�� �K�L�J�K�� �L�Q�W�H�Q�V�L�W�\�� �X�V�H�U�V�� �U�H�F�H�L�Y�L�Q�J�� �D�� �V�H�U�Y�L�F�H

�Z�L�W�K�L�Q�� �W�K�H�L�U�� �K�R�P�H�� �I�U�R�P�� �E�R�W�K�� �K�H�D�O�W�K�� �D�Q�G�� �F�D�U�H�� �S�U�R�Y�L�G�H�U�V��
�7�K�H�\�� �L�G�H�Q�W�L�ê�H�G�� �W�D�V�N�V���� �V�W�D�U�W�L�Q�J�� �Z�L�W�K�� �W�K�R�V�H�� �U�H�T�X�L�U�L�Q�J�� �D�� �O�R�Z
�O�H�Y�H�O�� �R�I�� �H�[�S�H�U�W�L�V�H�� �Ê�� �E�X�W�� �D�O�V�R�� �L�G�H�Q�W�L�I�\�L�Q�J�� �W�D�V�N�V�� �R�I���P�H�G�L�X�P
�D�Q�G�� �K�L�J�K�� �F�R�P�S�O�H�[�L�W�\�� �W�K�D�W�� �Z�L�W�K�� �W�U�D�L�Q�L�Q�J�� �W�K�H�\�� �I�H�O�W�� �F�D�U�H�� �V�W�D�é
�F�R�X�O�G���G�H�O�L�Y�H�U�����)�L�J�X�U�H��������������

�E�O�H�Q�G�H�G�b �U�R�O�H�V�� �W�U�D�L�O
�E�O�D�]�H�U

�7�K�H�� �S�L�O�R�W�� �V�K�R�Z�H�G�� �V�L�J�Q�L�ê�F�D�Q�W�� �
�U�H�S�X�U�S�R�V�L�Q�J�� �R�I�� �F�R�P�P�X�Q�L�W�\
�Q�X�U�V�H�� �Y�L�V�L�W�V�� �D�Q�G�� �D�� �S�R�V�L�W�L�Y�H�� �L�P�S�D�F�W�� �R�Q�� �V�W�D�é�� �D�Q�G�� �U�H�V�L�G�H�Q�W�V
�U�H�F�H�L�Y�L�Q�J���V�X�S�S�R�U�W��

�PNlhH×‡¹€€
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�[× ;FFPkP][´× kOHPh× [HPNOC]lhO]]FÊC;iHF× FHeY]tZH[k× r]lYF
]eH[× le× kOH× ]ee]hkl[Pkt× k]× ilee]hk× ]kOHhi´× M]h× Hs;ZeYH× kO]iH
rO]× ;hH× i]DP;YYt× Pi]Y;kHF× ]h× kO]iH× rO]× O;qH× hHDH[kYt× D]ZH
O]ZH×Mh]Z×O]iePk;Y×;[F×;hH×rPkO]lk×M]hZ;Y×]h×P[M]hZ;Y×ilee]hk´
Z;sPZPiP[N× kOHPh× ehHiH[DH× ][× kOH× e;kDO× k]× FHYPqHh× ehHqH[kP][
;[F×H;hYt×P[kHhqH[kP][×;Y][NiPFH×kOHPh×Z;P[×Ml[DkP][¹

5 H DEOH P H Q W

������������������

6H×rPYY×kHik×;×CYH[FHF×h]YHi×;eeh];DO×kOH×YH;h[P[N×Mh]Z×rOPDO
rPYY× CH× liHF× k]× MlhkOHh× FHqHY]e× kOH× �[kHNh;kHF× .lee]hk× Z]FHY¹
/Hik×;[F×YH;h[×r]hX×rPYY×;Yi]×k;XH×eY;DH×rPkO×HsPikP[N×HskHh[;Y
eh]qPFHhi× É× ;N;P[× rPkO× YH;h[P[N× liHF× k]× FHqHY]e× MlklhH
D]ZZPiiP][P[N×;[F×eh]DlhHZH[k×;eeh];DOHi¹

6H× CHYPHqH× kO;k× HqHht][H× YH;qP[N× O]iePk;Y× iO]lYF× CH× iHH[× ;i
O;qP[N× hH;CYHZH[k× e]kH[kP;Y¹× /OPi× ZH;[i× kO;k× P[× MlklhH´
hH;CYHZH[k×iO]lYF×CH×l[PglH×;[F×k;PY]hHF×k]×H;DO×P[FPqPFl;Y´×CH
;hkPDlY;kHF× Ct× kOH× hHiPFH[k´× ;[F× M]hZ× e;hk× ]M× ;[× P[kHNh;kHF
ilee]hk×eY;[¹

-H;CYHZH[k× Pi× kOH× D;hH× ;[F× kOHh;et× eh]DHii× kOh]lNO×rOPDO
hHiPFH[kiÔ× eOtiPD;Y× ;[F× ZH[k;Y× Ml[DkP][;YPkt× ;[F× rHYYCHP[N× Pi
Z;sPZPiHF× M]YY]rP[N× ;× ieHYY× ]M× iHhP]li× PYY[Hii¹× �lhhH[kYt́
hH;CYHZH[k× Pi× eh]qPFHF× kOh]lNO× ;× iHe;h;kH× �]P[k× -H;CYHZH[k
/H;Z×M]YY]rP[N×;[× ;iiHiiZH[k×]M×P[FPqPFl;Yi×ktePD;YYt×YH;qP[N
O]iePk;Y¹×/OH×;iiHiiZH[k×M]YY]ri×;×ZHFPD;Y×Z]FHY×;[F×FH{[Hi
hH;CYHZH[k×P[×ZHFPD;Y×h;kOHh×kO;[×O]YPikPD×kHhZi¹

/OH×HsPikP[N×itikHZ×P[D]hhHDkYt×;iilZHi×kO;k×[]k×HqHht][H×O;i
kOH×D;e;DPkt×k]×CH×hHÊ;CYHF×;[F×kO;k×hH;CYHZH[k×iO]lYF×CH×kPZH
YPZPkHF¹× �[× hH;YPkt́ × ;YZ]ik× HqHht][H× O;i× i]ZH× hH;CYHZH[k
D;e;DPkt×É×rOPDO×Z;t×hHglPhH×][Yt×;×MHr×F;ti×]h×D;[×D][kP[lH
M]h×Z;[t×Z][kOi×]h×HqH[×tH;hi¹


HY;tHF×FPiDO;hNHi×P[×/Olhh]DX×O;qH×hHZ;P[HF×P[DhHFPCYt×Y]r
kOh]lNO]lk× kOH× �"5�
Ê€ˆ× e;[FHZPD¾× kHik;ZH[k× k]× ]lh
kh;[iM]hZ;kP][× r]hX× k]× F;kH¹× �]rHqHh× kOH× DlhhH[k× O]iePk;Y
FPiDO;hNH× e;kOr;t× Pi× Mh;NZH[kHF× rPkO× ZlYkPeYH× O;[F]xi¹× �
hHiPFH[k×YH;qP[N×O]iePk;Y×Z;t×CH×FPiDO;hNHF×P[k]×;×D]ZZl[Pkt
CHF´× kOH[× kOH× O]iePk;Y× ChPFNP[N× iHhqPDH´× kOH[× ;× iHe;h;kH
hH;CYHZH[k× iHhqPDH× ;[F× kOH[× hHDHPqH× ;[× HskHh[;YYt
D]ZZPiiP][HF×O]ZHD;hH×e;DX;NH¹

/OPi× rPYY× ;YY]r× eh];DkPqH× ½elYY× kOh]lNOÔ× ]M× hHiPFH[ki× Mh]Z
iHD][F;ht×D;hH×C;DX×P[k]×kOH×D]ZZl[Pkt×;i×i]][×;i×e ]iiPCYH

/OH×FPiDO;hNH×eh]DHii×Mh]Z×O]iePk;Y×rPYY×CH×hHqPHrHF×;i×e;hk×]M
kOH×FHqHY]eZH[k×;[F×iD]eH×]M×6HYYCHP[N×/H;Zi×É×YP[XHF×k]×kOH
FHeY]tZH[k×]M×hH;CYHZH[k¹×/OPi×rPYY×;PZ×k]×H[ilhH×kO;k×kOH³

�[× MlklhH´× ;[t× hHiPFH[k× ;FZPkkHF× k]× O]iePk;Y× rPYY× CH× |;NNHF
PZZHFP;kHYt×k]×kOH×6HYYCHP[N×/H;Z´×rO]×rPYY×CH×hHie][iPCYH×M]h
YP;PiP[N×rPkO×kOH×O]iePk;Y×;[F×hHiPFH[k×k]×D]ZZH[DH×FPiDO;hNH
eY;[[P[N´×P[DYlFP[N×Ch]XHhP[N×;eeh]ehP;kH×OH;YkO´×D;hH×;[F×kOPhF
iHDk]h×rPkO×kOH×;PZ×]M×H;hYt×FPiDO;hNH×C;DX×O]ZH¹Ø

�iiHiiZH[k×]M×][N]P[N×ilee]hk×[HHFi×Pi×Z;FH×;k×O]ZH
h;kOHh×kO;[×;×O]iePk;Y×iHkkP[N×Æl[YHii×kOHhH×Pi×;×ieHDP{D
hH;i][×M]h×kOPi×[]k×k]×O;eeH[Ç¾
�×eHhP]F×]M×ik;CPYPi;kP][× ;k×O]ZH×ehP]h×k]×;×Y][NHh×kHhZ
;iiHiiZH[k¾×;[F
�× ZlYkPÊ;NH[Dt× ;eeh];DO× Pi× Hik;CYPiOHF× i]× kO;k
FPiDO;hNH×;hh;[NHZH[ki×;hH×D]]hFP[;kHF×;[F×P[kHNh;kHF
Mh]Z×kOH×H;hYPHik×e]P[k¹

+RVSLW DO�' LVF K DUJH �3ODQ Q LQ J

*]kH[kP;Y× MlklhH× Hse;[iP][× k]× kOH× h]YH× D]lYF× iHH× kH;Zi× k;XP[N
][×hHie][iPCPYPkt×M]h×O]liP[NÊhHY;kHF×PiilHi×;[F×�H[k;Y×�H;YkO
D][DHh[i´× M]hZP[N× ;× khlYt× ZlYkPÊFPiDPeYP[;ht× kH;Z× ZlDO× Z]hH
;FHek× ;k× FH;YP[N× rPkO× ;× [lZCHh× ]M× D]ZZ][eY;DH× PiilHi
rPkO]lk×hHglPhP[N×kOH×P[q]YqHZH[k×]M×]kOHh×e;hki×]M×kOH×itikHZ¹
/OHiH× h]YHi× r]lYF× O;qH× ;DDHii× k]× ieHDP;YPik× ilee]hk× rOH[
hHglPhHF×M]h×;[t×D]ZeYHs×[HHFi×kO;k×MHYY×]lkiPFH×]M×kOHPh×hHZPk¹
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/OHhH× rPYY× CH× ;× h;[NH× ]M× hH;CYHZH[k× hHglPhHZH[ki× É×i]ZH
hHglPhP[N×ilee]hk×kO;k×D;[[]k×CH×]xHhHF×Ct×kOH×6HYYCHP[N×/H;Z
PkiHYM¹×�]YYH;NlHi×eh]qPFP[N×ieHDP;YPik×ilee]hk×rPYY×CH×e;hk×]M×kOH
Y]D;YPkt×[Hkr]hX×;[F×rPYY×r]hX×;Y][NiPFH×kOH×�[kHNh;kHF×.lee]hk
/H;Z× i]×kO;k×kOH×hPNOk×i]YlkP][×D;[×CH×FHYPqHhHF×;[F×kO;k×Pk×Pi
FHYPqHhHF×P[×;[×P[kHNh;kHF×;[F×D]]hFP[;kHF×r;t¹×.k;x×rPYY×O;qH
kOH×;CPYPkt×k]×elYY×P[×kO]iH×iPkkP[N×]lkiPFH×kOH×PZZHFP;kH×/H;Z×PM
hHglPhHF×É×H[ilhP[N×W]P[×le¹

&RP P X Q LW \� 1 X UVLQ J� � 7 K H � ,Q W H JUDW H G� &RP P X Q LW \

7 H DP ��,&7 �

 ���/Ôi× �[kHNh;kHF× �;hH× /H;Z× Æ��/Ç× DlhhH[k× eh]qPFHi× ;× rPFH
h;[NH×]M×[lhiP[N×D;hH×k]×eH]eYH×rO]×;hH×l[;CYH×k]×YH;qH×kOHPh
O]ZHi× HqH[× rPkO× kOH× ilee]hk× ]M× M;ZPYt́ × MhPH[Fi× ]h× D;hHhi× É
P[DYlFP[N×eH]eYH×rO]×;hH×YPXHYt×k]×FHDYP[H×h;ePFYt×]h×CH×;k×DhPiPi
e]P[k¹× /OH× iHhqPDHÔi× hHie][iH× P[DYlFHi× r]l[F× Z;[;NHZH[k´
;FZP[PikHhP[N×P[WHDkP][i´×D;kOHkHh×D;hH×;[F×H[F×]M×YPMH×FHYPqHhHF
Y;hNHYt×Ct×�]ZZl[Pkt× lhiHi×;[F×�H;YkO×�;hH×�iiPik; [ki¹

/OH×�[kHNh;kHF×�;hH×*Y;[×rPYY×O;qH×;×iP[NYH×[;ZHF×P[FPqPFl;Y×k]
;Dk×;i×D;hH×D]]hFP[;k]h×M]h×kOH×eY;[¹×/OH×D;hH×D]]hFP[;k]h×rPYY
CH×kOH×Z]ik×;eeh]ehP;kH×eHhi][×M]h×kOH×hHiPFH[k×FHeH[FP[N×][
kOHPh× [HHFi× ;[F× rPiOHi× ;[F× D]lYF× CH× ;× �H;YkO× ;[F× �;hH
6HYYCHP[N× 6]hXHh́ × �]ZZl[Pkt×  lhiH× ]h× ]kOHh× eh]MHiiP][;Y¹× �M
Z]hH× kO;[× ][H× eh]MHiiP][;Y× Pi× P[q]YqHF× P[× FHYPqHhP[N× D;hH× k]
hHiPFH[ki´× ;× FHDPiP][× rPYY× CH× Z;FH× ;C]lk× rO]× Pi× CHik× k]
D]]hFP[;kH×kOH×�[kHNh;kHF×�;hH×*Y;[×;[F×rO]×Pi×CHik×eY;DHF×k]
FHYPqHh× k;iXi× ;[F× ]lkD]ZHi¹× �]h× Hs;ZeYH´× Pk× Z;t× CH×;[
leiXPYYHF×6HYYCHP[N×6]hXHh×rO]×[]r×FHYPqHhi×;×k;iX×OPik]hPD;YYt
l[FHhk;XH[×Ct×;×OH;YkO×eh]MHiiP][;Y×ÆCYH[FHF×h]YHiÇ¹

/OPi× [Hr× P[kHNh;kHF× Z]FHY× rPYY× PZeh]qH× D;hH× D][kP[lPkt́
h;kP][;YPiH× kOH× [lZCHh× ]M× FPxHhH[k× eH]eYH× H[kHhP[N×kOH
hHiPFH[kÔi× O]ZH× ;[F× iOPMk× Mh]Z× kPZH× ;[F× k;iX× M]DliiHF
D]ZZl[Pkt×OH;YkO×D;hH×k]×;×khlYt×O]YPikPD×Z]FHY¹

� �� �� � $G G L W L RQDO � 6XS S RUW � W KDW � F DQ� E H� E URNHUHG

L QW R�W KH�: HO O E HL QJ�7 HDP

*3V�DQ G�3&1 �6X SSRUW

�i×rH×FPiDliiHF×P[×�O;ekHh×†́ ×rH×rPYY×;YPN[×DlhhH[k×D]ZZl[Pkt
 �.×OH;YkO×eh]qPiP][×rPYY×CH×;YPN[HF×rPkO×H;DO×*� ×Y]D;YPkt×;[F
M]hZ×e;hk×]M×;×OH;YkO×;[F×D;hH×Y]D;YPkt×[Hkr]hX¹×/OPi×rPYY×P[DYlFH
H[;CYP[N×P[kHNh;kHF×D;hH×;[F×ilee]hk×eY;[i×;[F×;×CYH[FHF×h]YHi
;eeh];DO¹

*� i× ;[F× �*i× rPYY× ;Yi]× CH× XHt× k]× eh]qPFP[N× kOH× ;FqPDH× ;[F
ilee]hk×hHglPhHF×Ct×]kOHhi×É×ilDO×;i×6HYYCHP[N×/H;Zi¹×6OPYik
kPZH× rPYY× CH× hHglPhHF× k]× eh]qPFH× ;FqPDH× ;[F× ilee]hk´× CH[H{ki
iO]lYF×P[DYlFH×;×hHFlDkP][×P[×kOH×eH]eYH×ilee]hkHF×[HHFP[N×�*
;ee]P[kZH[ki×]h×�*×P[kHhqH[kP][i×rPkO×M;h×Z]hH×k;XP[N×eY;DH×P[
kOH× eHhi][Ôi× O]ZH× kOh]lNO× kH;Zi× eh]qPFP[N× ilee]hk× k]× kOH
P[FPqPFl;Y¹Ø

"lh× [Hr× Z]FHY× M]h× �[kHNh;kHF× .lee]hk× P[× kOH× �]ZH× rPYY
P[D]he]h;kH× hH;CYHZH[k× rPkOP[× 6HYYCHP[N× /H;Zi´× iHHP[N× Pk× ;i
P[kHNh;Y× k]× ][ÊN]P[N× D;hH× ;[F× ilee]hk× h;kOHh× kO;[× ;× iHe;h;kH´
kPZH×YPZPkHF×Ml[DkP][×;DDHiiHF×][Yt×Ct×kO]iH×rO]×ZHHk×;×ehHÊ
FH{[HF× kOhHiO]YF¹× -H;CYHZH[k× rPYY× CH× HseYPDPkYt× YP[XHF× k]× kOH
N];Yi×kO;k×kOH×hHiPFH[k×rPiOHi×k]×;DOPHqH¾×kOH×N];Yi×kO;k×;YPN[
rPkO×kOHPh×qPiP][×]M×;×N]]F×YPMH¹

6H× O;qH× ;YhH;Ft× FPiDliiHF× O]r×
×D]lYF×CH×kh;P[HF×k]×l[FHhk;XH×i]ZH×]M×kOHiH×k;iXi¹×�[

]lh×[Hr×Z]FHY×]M×D;hH´×��/i×[HHF×k]×CH×;CYH×k]×r]hX×;Y][NiPFH
6HYYCHP[N× 6]hXHhi× ;[F× ]kOHh× hHiPFH[k× M;DP[N× ik;x× P[× ;
iH;ZYHii×r;t¹×6H×rPYY×;Yi]×;YPN[×kOH×DlhhH[k×��/i×k]×6HYYCHP[N
/H;Zi×rPkO×;×[;ZHF×�]ZZl[Pkt× lhiH×M]h×H;DO×kH;Z×;C YH×k]
l[FHhk;XH× Z]hH× ieHDP;YPik× DYP[PD;Y× k;iXi× ;[F× eh]qPFH× DYP[PD;Y
;FqPDH×k]×kOH×kH;Z¹

�H;YkO× ;[F× �;hH× 6HYYCHP[N
6]hXHhi

,Q W H JUDW H G�&DUH �3ODQ V

/]× ilee]hk× kOPi× P[kHNh;kHF× OH;YkO× ;[F× D;hH× ;eeh];DO´× rH× rPYY
FHqHY]e× iP[NYH× P[kHNh;kHF× D;hH× eY;[i× M]h× H;DO× hHiPFH[k× rO]
[HHFi×][H´×YP[XHF×k]×N];Yi×kO;k×kOH×P[FPqPFl;Y×O;i×PFH[kP{HF×M]h
kOHZiHYqHi×;[F×kOHPh×]qHh;YY×rHYYCHP[N¹×6OHhH×;eeh]ehP;kH´×kOPi
rPYY× P[DYlFH× P[M]hZ;Y× ilee]hk× eh]qPFHF× Ct× ;[F× rPkOP[× kOH
D]ZZl[Pkt¹

�*i× ;[F× *hPZ;ht× �;hH×  Hkr]hXi× eY;t× ;× qPk;Y× h]YH× P[×kOH
FHqHY]eZH[k× ]M× P[kHNh;kHF× ilee]hk× P[× kOH× O]ZH¹× �P[XP[N× rPkO
]kOHh× eh]MHiiP][;Yi× ;Dh]ii× kOH× [Hkr]hX× É× P[DYlFP[N×eh]qPFHhi´
i]DP;Y×r]hXHhi×;[F×;×h;[NH×]M×OH;YkO×eh]MHiiP][;Yi´×kOHt×]MkH[
eh]qPFH×kOH×qPk;Y×YP[X×CHkrHH[×;YY×e;hkPHi×;[F×;hH×]MkH[×kOH×{hik
e]P[k×]M×D][k;Dk×M]h×i]ZH][H×hHglPhP[N×;FFPkP][;Y×ilee]hk¹

������������������
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9ROX Q W DU\�DQ G�&RP P X Q LW \�6H F W RU

6SH F LDOLVW �7 H DP V

/OPi×rPYY×H[;CYH×M;h×Z]hH×k]×CH×F][H×P[×kOH×eHhi][Ôi×O]ZH×h;kOHh×kO;[×P[×kOH×ilhNHht×É×P[DYlFP[N×DOHDXP[N×M]h×;[F×Z][Pk]hP[N×qPk;Y
iPN[i×;[F×FHkHhP]h;kP][×k]×ehHqH[k´×hHFlDH×;[F×FHY;t×kOH×[HHF×M]h×NhH;kHh×OH;YkO×;[F×D;hH×ilee]hk×;[F×P[kHhqH[kP][¹×�*i×;[F×*� 
ik;x×D;[×;Yi]×eY;t×;×XHt×[;qPN;kP][×h]YH×P[×PFH[kPMtP[N×kOH×eh]MHiiP][;Y×rO]×iO]lYF×k;XH×kOH×YH;F×P[×i]ZH][HÔi×D;hH¹×�*i×rPYY×]MkH[
CH×;r;hH×PM× i]ZH][H×Pi×hHglPhP[N× i]ZH× ilee]hk× ;i×kOHt× ;hH×Pi]Y;kHF× ]h×hHD]qHhP[N×Mh]Z×e]]h×OH;YkO×Clk×rPkO×[]× ilee]hk¹× /OPi
P[M]hZ;kP][×rPYY×CH×qPk;Y×PM×kOH×itikHZ×Pi×k]×ehHqH[k´×hHFlDH×;[F×FHY;t×kOH×[HHF×M]h×D;hH×;[F×ilee]hk¹

/OHhH×;hH×DlhhH[kYt×;×[lZCHh×]M×ÓieHDP;YPikÔ×D][FPkP][ÊieHDP{D×kH;Zi×kO;k×eh]qPFH×ilee]hk×k]×eH]eYH×P[×kOHPh×O]ZH×É×]h×eh]qPFH×;
OtChPF× Z]FHY× rOHhH× ilee]hk× P[× kOH× O]ZH× rPYY× CH× eh]qPFHF× PM× hHglPhHF¹× �lhhH[k× eh]qPiP][× P[DYlFHi× kOH× "YFHh× �FlYk× �H;YkO× ;[F
6HYYCHP[N× /H;Z¾× 
HZH[kP;× �hPiPi× .lee]hk´× .HD][F;ht×�;hH× �H[k;Y× �H;YkO× ;[F× kOH× 0hNH[k× �]ZZl[Pkt× -Hie][i H× /H;Z¹× /OH
/H;Zi×kO;k×eh]qPFH×;×OtChPF×Z]FHY×;[F×eh]qPFH×ilee]hk×P[×kOH×O]ZH×PM×hHglPhHF×;hH³×
P;CHkHi´×
PHkHkPDi´×�ePYHeit́ ×�glPeZH[k×;[F
�]ZH×�];[i´×�;YYi´×�H;hk×�;PYlhH´×*lYZ][;ht×-HO;CPY Pk;kP][´×�]ZH×"stNH[´×�"*
´×/;hNHkHF×�l[N×�H;YkO´×/ PiilH×5P;CPYPkt×.HhqPDH´
�;hYt×.lee]hkHF×
PiDO;hNH´×�FlYk×.eHHDO´×*;hXP[i][i´×�][kP[H[DH×.HhqPDH¹

�[×]lh×kh;[iM]hZHF×Z]FHY´×.eHDP;YPik×/H;Zi×;YkO]lNO×[]k×[HDHii;hPYt×Y]D;YPktÊC;iHF´×FHeH[FH[k×le][×kOH×ieHDP;YPiZ×;[F×iPwH×]M
kH;Z´×rPYY×M]hZ×e;hk×]M×kOH×�[kHNh;kHF×*� ¿Y]D;YPkt×/H;Zi×FPiDliiHF×P[×�O;ekHh×†×;[F×ClPYF×N]]F×hHY;kP][iOPei×rPkO×]kOHh×OH;YkO
;[F×D;hH×eh]MHiiP][;Yi×]eHh;kP[N×P[×kOH×e;kDO¹×�]hZ;Y×hHMHhh;Yi×k]×ieHDP;YPik×kH;Zi×rPYY×[]k×CH×[HDHii;ht×;[F×kOHPh×P[elk×rPYY×CH
ÓCh]XHhHF×P[k]Ô×kOH×6HYYCHP[N×/H;Z×Ct×kOH×[;ZHF×P[FPqPFl;Y×hHie][iPCYH×M]h×D]]hFP[;kP[N×D;hH×k]×eh]qPFH×;FqPDH×;[F×ilee]hk×h;kOHh
kO;[× hHiPFH[ki× [HHFP[N× k]× [;qPN;kH× kOHPh× r;t× kOh]lNO× iHe;h;kH× e;kOr;ti¹× �[t× ieHDP;YPik× ilee]hk× rPYY× M]hZ× e;hk× ]M× kOH× iP[NYH
P[kHNh;kHF×eY;[×]qHhiHH[×Ct×][H×eh]MHiiP][;Y×k;XP[N×kOH×YH;F×;i×]qHh;YY×ÓD]]hFP[;k]hÔ¹×/OHhH×rPYY×CH×;×D][ik;[k×M]Dli×][×hHFlDP[N×]h
;YPN[P[N×qPiPki´×ehHqH[kP[N×O;[FÊ]xi×;[F×hHZ]qP[N×kOH×[HHF×M]h×][r;hF×hHMHhh;Yi¹

/OH×5]Yl[k;ht×;[F×�]ZZl[Pkt×.HDk]h×rPYY×M]hZ×;×qPk;Y×e;hk×]M×;[t×ilee]hk×;hh;[NHZH[ki×;[F×CH×;×XHt×e;hk×]M×ilee]hk×FHYPqHhHF
rPkOP[× kOH× O]ZH¹× Ø �sPikP[N× iHhqPDHi× hl[× Ct× kOH× 5�.×ilDO× ;i× × ;hH× ;YhH;Ft× eY;tP[N× ;× DhPkPD;Y× h]YH× P[× kOH× C]h]lNO´
M;DPYPk;kP[N×O]iePk;Y×FPiDO;hNH×;[F×ehHqH[kP[N×hH;FZPiiP][×Ct×eh]qPFP[N×HiiH[kP;Yi× ilDO×;i×C;iPD×M]]F×eh]qPiP][i× ;[F×H[ilhP[N
;eeh]ehP;kH×HglPeZH[k×O;i×;hhPqHF×;[F×Z;XP[N×ilhH×hHiPFH[ki½×O]ZHi×;hH×i;MH´×r;hZ×;[F×hH;Ft×k]×rHYD]ZH×kOHZ¹


t× 8]lh× .PFH
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7 H F K Q RORJ\

6H×;hH×D]ZZPkkHF×k]×;F]ekP[N×kOH×ehP[DPeYHi×]M×��.×P[×FHYPqHhP[N×kOPi×kh;[iM]hZ;kP][¹× 
HP[N×iHYMÊFPhHDkHF´×hHiPFH[k×M;DP[N×ik;x
r]hXP[N× rPkOP[× ]h× eh]qPFP[N× Ch]XHhHF× ilee]hk× P[k]× 6HYYCHP[N× /H;Zi× rPYY× CH× MhHHF× Mh]Z× D][ikh;P[ki× ]M× kOhHiO]YFi× ]h× ik;[F;hF
]eHh;kP[N× eh]DHFlhHi× ;[F× HZe]rHhHF× k]× FHYPqHh× OlZ;[´× CHie]XH× i]YlkP][i× C;iHF× ][× N];Yi× ;NhHHF× P[× e;hk[HhiOPe× rPkO× kOH
hHiPFH[k¹×/OPi×lYkPZ;kHYt×rPYY×FHYPqHh×CHkkHh×]lkD]ZHi´×hHFlDH×FleYPD;kP][×;[F×ehHqH[k×ÓM;PYlhH×FHZ;[FÔ¹

/OH×iHhqPDH×D][iPiki×]M×e;PF×ik;x×;[F×q]Yl[kHHhi¹×6HYM;hH×qPiPki×;Yi]×k;XH×eY;DH×i]×kO;k×;[t×;hPiP[N×PiilHi×D;[×CH×FH;Yk×rPkO×CHM]hH
kOHt×YH;F×k]×]h×D][khPClkH×k]×DhPiPi¹×.HhqPDHi×ilDO×;i×
t×8]lh×.PFH×rPYY×r]hX×;i×e;hk×]M×kOH×�[kHNh;kHF×.lee]hk×P[×kOH×�]ZH×Z]FHY
;[F×[]k×CH×iHe;h;kH×k]×Pk¹×/OHt×O;qH×O;F×iPN[P{D;[k×ilDDHii×P[×hHFlDP[N×hH;FZPiiP][i¹

/HDO[]Y]Nt× Pi× ;× XHt× H[;CYHh× ;[F× rPYY× CH× liHF× k]× ;PF× ;× ehHqH[k;kPqH× ;[F× P[kHNh;kHF× ;eeh];DO× k]× kOH× eh]qPiP][× ]M× ilee]hk× P[
i]ZH][HÔi×O]ZH¹

�H;YkO× ;[F× D;hH× O;qH× ;× ilDDHiiMlY× ;[F× P[[]q;kPqH× /HDO[]Y]Nt× �[;CYHF× �;hH× Nh]le× P[× eY;DH¹× /OPi× H[ilhHi×kO;k× ;× h;[NH× ]M
kHDO[]Y]NPD;Y×]ekP][i×D;[×CH×khPHF×;[F×kHikHF×É×H[O;[DP[N×HsPikP[N×OH;YkO×;[F×D;hH×i]YlkP][i´×]h×H[;CYP[N×[Hr×i]YlkP][i×k]×CH
FHqHY]eHF¹×�]h×Hs;ZeYH×kOPi×Z;t×P[DYlFH×k]]Yi×ilDO×;i×6OPw;[´×rOPDO×H[;CYHi×kOH×Z][Pk]hP[N×]M×qPk;Y×iPN[i¹×/OHhH×;hH×;×h;[NH×]M
kHDO[]Y]NPHi×kO;k×rPYY×CH×khPHF×;[F×kHikHF×;i×e;hk×]M×kOH×FHqHY]eZH[k×]M×P[kHNh;kHF×ilee]hk×P[×kOH×O]ZH¹

�PNlhH×‡¹€•×iO]ri×kOH×]qHh;YY×Z]FHY×M]h×kh;[iM]hZHF×6HYYCHP[N×/H;Zi×P[DYlFP[N×D]hH×;[F×Ch]XHhHF×Ml[DkP][i¹

)LJ X U H� � � � �



& KDSW H U� ��� , QW H JUDW H G� 6 XSSRUW � LQ� W KH � +RPH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[;CYP[N× e;hk[Hhi× k]× r]hX× k]NHkOHh× ;[F× FHqHY]e× iO;hHF
hHie][iPCPYPkt×M]h×eH]eYH×hHglPhP[N×kOHPh×ilee]hk×Pi×XHt×k]×Z;XP[N
CHik× liH× ]M× ;q;PY;CYH× hHi]lhDH× ;[F× k]× PZeh]qP[N× eH]eYHÔi
]lkD]ZHi¹× /OPi× ZH;[i× kO;k× ieHDP;YPik× HseHhkPiH× rPYY× ][Yt× CH
elYYHF× P[× rOH[× hHglPhHF´× ;[F× ik;x× O;qP[N× kOH× NhH;kHik
P[kHh;DkP][× ;[F× hHY;kP][iOPe× rPkO× kOH× P[FPqPFl;Y× rPYY× CH× ;CYH× k]
ClPYF× ;× D;hH× D]]hFP[;kP][× h]YH¹× /OHt× rPYY× ;Yi]× CH× ;CYH× k]× YH;h[
Mh]Z× kO]iH× kOHt× ;hH× r]hXP[N× rPkO× i]× kO;k× kOHt× O;qH×;× CHkkHh
l[FHhik;[FP[N×]M×O]r×k]×PZeh]qH×]lkD]ZHi×;[F×PFH[kPMt×PiilHi
H;hYt¹

.]ZH×]M×kOPi×rPYY×[HHF×k]×CH×gl;[kP{HF×kOh]lNO×kHikP[N´×Clk×kOH
;eeh];DO× rPYY× hHYH;iH× ieHDP;YPik× D;e;DPkt× rOPDO× P[×klh[× rPYY
ieHHF×le×kOh]lNOelk×;[F×hHFlDH×FHY;t¹×/OH×;eeh];DO×rPYY×;Yi]
H[;CYH× e;hk[Hhi× k]× r]hX× k]NHkOHh× k]× FHqHY]e× P[kHNh;kHF
i]YlkP][i× kO;k× ehHqH[k× hHMHhh;Yi× ;[F× FleYPD;kP][× ;[F× ;YY]r
P[FPqPFl;Yi×k]×CH×M;h×Z]hH×ehHqH[k;kPqH¹

2X U�Ì $VNÍ �RI�6\VW H P �DQ G�$OOLDQ F H �3DUW Q H UV

�]ZZPkZH[k×k]×r]hX×;i×e;hk×]M×;×Y]D;YPkt×[Hkr]hX¾

�× D]ZZPkZH[k× k]× NH[lP[H× D]ÊFHiPN[¹× �[ilhP[N× kO;k
[]kOP[N× Pi× PZeYHZH[kHF× P[× ;× k]e× F]r[× r;t× Clk
P[q]YqHi×;YY×]M×kOH×D]ZZl[Pkt×;k×kOH×H;hYPHik×e]iiPCYH
ik;NH¹

�lYY×P[q]YqHZH[k×]M×;YY×r]hXP[N×P[×kOH×Y]D;YPkt×;hH;×;[F
D]ZZl[PkPHi×kOHZiHYqHi×ÆHieHDP;YYt×kO]iH×P[×hHDHPek
]M× iHhqPDHiÇ× k]× H[ilhH× kOH× FHqHY]eZH[k× ]M
D]ZZl[PktÊYHF×i]YlkP][i×;[F×]eHh;kP[N×Z]FHYi¾

�]ZZPkZH[k×k]×;F]ek×;×��.×;eeh];DO×k]×kHikP[N×;[F
YH;h[P[N¾

*]]YHF×ClFNHki×Ct×Y]D;YPkt×k]×;YY]r×H;iPHh×P[kHNh;kP][
]M×ilee]hk×i]YlkP][i¹

�[;CYP[N×;[F×ilee]hkP[N×ik;x×k]×HZC;hX×][×;×ÓYH;h[P[NÔ
;eeh];DO×k]×FHqHY]eP[N×;YkHh[;kPqH×r;ti×]M×FHYPqHhP[N
ilee]hk×rPkOP[×kOH×O]ZH×;[F×H[ilhP[N×eH]eYH×;hH×;CYH
k]×;DOPHqH×]lkD]ZHi×kO;k×;hH×Z]ik×PZe]hk;[k×k]×kOHZ¾

"qHhD]ZP[N×C;hhPHhi×kO;k×ik;[F×P[×kOH×r;t×]M×Z;XP[N
[HDHii;ht×DO;[NH¾

-HFlDP[N× ]hN;[Pi;kP][;Y× i]qHhHPN[kt× i]× kO;k× eH]eYH
MHHY× e;hk× ]M× ;× iP[NYH× eY;DH× kH;Z× h;kOHh× kO;[× Wlik× ;[
]hN;[Pi;kP][¹

������������������

*� ×¿×�]D;YPkt×¿× HPNOC]lhO]]F×*;hk[Hhi

�]D;Y×�YYP;[DH×*;hk[Hhi×Æ*Y;DHÇ
6H×rPYY×HZe]rHh×Mh][k×YP[H×ik;x×k]×ClPYF×][×kOH×ehP[DPeYHi×;[F
qPiP][×iHk×]lk×P[×kOPi×DO;ekHh×k]×FHqHY]e×i]YlkP][i×kO;k×r]hX×M]h
/Olhh]DX× hHiPFH[ki¹× /r]× iH[P]h× [lhiHi× O;qH× ;YhH;Ft×CHH[
iHD][FHF×k]×;×eh]WHDk×k]×kHik×;×[Hr×r;t×]M×r]hXP[N×;Y][NiPFH
]kOHh×OH;YkO×;[F×D;hH×D]YYH;NlHi×rPkOP[×*� ×;hH;i¹×/OHPh×hHZPk
Pi× k]× DO;YYH[NH× ;[F× PFH[kPMt× O]r× kOH× HsPikP[N× Z]FHY× ]M
D]ZZl[Pkt×OH;YkO×D;[×;[F×iO]lYF×DO;[NH×;[F×rO;k×kO;k×Y]]Xi
YPXH×;k×;×Y]D;YPkt×YHqHY¹×/OH×YH;h[P[N×N;P[HF×rPYY×P[M]hZ×O]r×CHik
k]×PZeYHZH[k×kOH×kh;[iM]hZ;kP][¹

�[kHNh;kHF×�;hH×.tikHZ

�DOPHqP[N× rO;k× Pi× iHk× ]lk× rPkOP[× kOPi× DO;ekHh× hHglPhHi× kOH
M]YY]rP[N×Mh]Z×itikHZ×e;hk[Hhi×;k×;YY×YHqHYi³


HYHN;kH× [HDHii;ht× hHie][iPCPYPkPHi× k]× kOH× Y]D;Y
itikHZ¾

�DDHek× kOH× [HHF× k]× DO;[NH× HsPikP[N× ÓitikHZ
D][FPkP][iÔ× k]× H[;CYH× CHik× liH× ]M× hHi]lhDH× ;[F× kOH
;DOPHqHZH[k×]M×CHik×]lkD]ZHi×M]h×kOH×P[FPqPFl;Y×É×H¹N¹
FHYHN;kHF× ]h× hHFHiPN[HF× eHhM]hZ;[DH× ;[F× D][kh;Dk
Z;[;NHZH[k´× hHe]hkP[N× hHglPhHZH[ki´× FHYHN;kP][× ]M
ClFNHki×;[F×ClFNHk×P[kHNh;kP][×HkD¾

6]hX× rPkO× /Olhh]DX× k]× hHFHiPN[× O]iePk;Y× FPiDO;hNH
e;kOr;ti× k]× ilee]hk× kOH× 6HYYCHP[N× /H;Z× Z]FHY
P[DYlFP[N×H;hYt×PFH[kP{D;kP][×;[F×|;NNP[N×]M×hHiPFH[ki
;FZPkkHF× k]× O]iePk;Y× i]× kO;k× FPiDO;hNH× eY;[[P[N× D;[
D]ZZH[DH×;k×kOH×H;hYPHik×]ee]hkl[Pkt¹



& KDSW H U� ��� , QW H JUDW H G� 6 XSSRUW � LQ� W KH � +RPH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

������������������



¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH
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&KDSWHU��� �5HLPDJLQLQJ�6 XSSR UWHG�/LYLQJ�

5HVLGHQWLDO�DQG�,QWHUPHGLDWH�&DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�[× kOPi× DO;ekHh́ × rH× FHiDhPCH× ]lh× eY;[i× k]× hHÊPZ;NP[H× O]r× rH
FHYPqHh×]YFHh×eH]eYHÔi×O]liP[N´×ilee]hkHF×YPqP[N´×;[F×hHiPFH[kP;Y
;[F× P[kHhZHFP;kH× D;hH× P[DYlFP[N× ]lh× eh]e]i;Yi× M]h× ;[× Ñ�skh;
�;hH×*YliÒ×M;DPYPkt×;k×kOH×6OPkH;DhHi×iPkH×P[×/Olhh]DX¹

/Olhh]DX×Pi×;×eY;DH×kO;k×O;i×;[×;ZCPkP]li×eY;[×M]h×PZeh]qHZH[k
;[F×Nh]rkO×;i×PYYlikh;kHF×H;hYPHh×P[×kOPi× ikh;kHNt¹× /OH× /Olhh]DX
�[kHNh;kHF×�;hH×�YYP;[DH×hHD]N[PiHi×kOH×[HHF×k]×ilee]hk×eH]eYH
M]h× ;i×Y][N× ;i×e]iiPCYH×rPkOP[×kOHPh× ]r[×O]ZHi´× ;[F× rH×O;qH
;YhH;Ft×;DOPHqHF×iPN[P{D;[k×ilDDHii×rPkO×kOPi×]CWHDkPqH×;i×iHk
]lk×P[×�O;ekHh×‡¹×�]rHqHh́ ×M]h×i]ZH´×kOHhH×hHZ;P[i×;×[HHF×M]h
Z]hH× h]l[F× kOH× DY]DX× OH;YkO× ;[F× i]DP;Y× D;hH× k]× CH× ;q;PY;CYH´
;[F× kOHiH× [HHF× k]× CH× eh]qPFHF× k]× kOH× OPNOHik× ik;[F;hF´
H[;CYP[N× eH]eYH× k]× hHk;P[× kOH× P[FHeH[FH[DH× ;[F× D][kh]Y× kOHt
FHiPhH¹

/OPi×P[DYlFHi×NhH;kYt×H[O;[DP[N×kOH×]xHh×rH×Z;XH×k]×]lh×]YFHh
hHiPFH[ki×;[F×]kOHh×Nh]lei×rO]×D;[[]k×CH×ilee]hkHF×P[×NH[Hh;Y
[HHFi× O]liP[N¹× �k× ZH;[i× H[ilhP[N× NH[lP[H× ;DD]ZZ]F;k P][
DO]PDHi×kO;k×ZHHk×kOH×;iePh;kP][i×]M×]lh×hHiPFH[ki×M]h×kOHPh×Y;kHh
YPMH´× ;[F× OPNO× gl;YPkt× P[kHhZHFP;kH× D;hH× ;[F× ilee]hkHF× YPqP[N
M;DPYPkPHi×rOH[×hHiPFH[ki×[HHF×kOHZ¹

�[×/Olhh]DX´×;i×HYiHrOHhH´×FHZ;[F×M]h×D;hH×Pi×hPiP[N×P[Hs]h;CYt
[]k× ][Yt× Mh]Z× ;[× ;NHP[N× e]elY;kP][× Clk× Mh]Z× kOH× P[DhH;iP[N
[lZCHh× ]M× eH]eYH× YPqP[N× rPkO× D]ZeYHs´× DOh][PD× ]h× ZlYkPeYH
D][FPkP][i´× ilDO× ;i× FP;CHkHi´× D;[DHh́ × OH;hk× FPiH;iH× ;[F
FHZH[kP;¹×/OH×k]k;Y×[lZCHh×]M×tH;hi×eH]eYH×D;[×HseHDk×k]×YPqH
P[×e]]hHh×OH;YkO×Pi×ikH;FPYt×Nh]rP[N¹×/OH×ehHiilhH×kOPi×Pi×eY;DP[N
][× OH;YkO× ;[F× D;hH× iHhqPDHi× ;[F× ClFNHki× O;i× CHH[
F]DlZH[kHF×M]h×i]ZH×kPZH¹×�i×;[×�YYP;[DH´×rH×;hH×D][iPFHhP[N
O]r×]lh×rO]YH×h;[NH×]M×Ml[DkP][i´×;[F×kOH×ikhH[NkOi×;[F×;iiHki
rPkOP[× ]lh× D]ZZl[PkPHi´× D;[× H[;CYH× ]lh× ]YFHh× hHiPFH[ki× k]
H[W]t×;×N]]F×YPMH×P[×]YF×;NH¹

6O;k× Pi× [HHFHF× Pi× [Hr× kOP[XP[N× ;C]lk× ;NHP[N× rHYY× P[× ]lh
D]ZZl[PkPHi´× hHD]N[PiP[N× kO;k× kOH× i]× D;YYHF× C;Ct× C]]ZHhi
rO]×O;qH×ClPYk×kOHPh×O]ZHi×;[F×YPqHi×P[×/Olhh]DX´×rPYY×r;[k×k]
Y]]X× M]hr;hF× k]× kOHPh× tH;hi× P[× kOH× •€ik× DH[klht́ × []× YHii× P[
D]ZZ;[F× ]M× kOHPh× MlklhHi¹× 6H× [HHF× k]× hHPZ;NP[H× O]r×rH
kh;[iM]hZ× ;[F×P[kHNh;kH×O]liP[N× ;[F×D;hH×P[× ]YFHh× ;NH×rPkO× ;
ZlDO× NhH;kHh× eYlh;YPkt× ]M× ]ekP][i× k]× ilee]hk× DO]PDH¹× �;Dk]hi
FhPqP[N×kOH×[HHF×M]h×kh;[iM]hZ;kP][×P[DYlFH×[]k×Wlik× ;[× ;NHP[N
e]elY;kP][×Clk×;Yi]³

/OH× P[DhH;iP[N× D]ZeYHsPkt× ]M× eh]qPFP[N× M]h× ZlYkPeYH
ZHFPD;Y×D][FPkP][i¾

�[ilyDPH[k× D;e;DPkt× M]h× kOH× eh]qPiP][× ]M× D;hH× ;Dh]ii
kOH×itikHZ¾

�×hHiPFH[kP;Y×D;hH×Z;hXHk×l[;CYH×k]× ilik;P[×kOH×DlhhH[k
YHqHYi×]M×D;hH×l[FHh×kOH×DlhhH[k×Ml[FP[N×Z]FHY´×rPkO×;[
;NHP[N× D;hH× O]ZH× Hik;kH´× ;[F× FHDYP[P[N× P[qHikZH[k× P[
[Hr×M;DPYPkPHi¾

�× OH;YkO× D;hH× itikHZ× ehPZ;hPYt× FHiPN[HF× k]× khH;k× PYY
OH;YkO×h;kOHh×kO;[×ehHqH[k´×hHFlDH×;[F×FHY;t×kOH×[HHF
M]h×D;hH¾


PyDlYkt× hHDhlPkP[N× ;[F× hHk;P[P[N× i]DP;Y× D;hH× ik;x×É
D;hHhi×P[×e;hkPDlY;h¾×;[F

/OH× P[kH[iH× ehHiilhH× ][× ilDDHiiMlYYt× FPiDO;hNP[N
eH]eYH× Mh]Z× O]iePk;Y× k]× FH;Y× rPkO× kOH× Hse][H[kP;Y
FHZ;[F× M]h× ;DlkH× iHhqPDHi¾× e;hkPDlY;hYt× ;i× rH× Z]qH
Mh]Z×�"5�
×e;[FHZPD×k]×H[FHZPD×ik;kli¹

�� ��6S HFLDOLVW �+RXVLQJ

�� ��, QW URG XFW LRQ

������������������

/OHhH× ;hH× Z;[t× N;P[i× Mh]Z× ;× eh]Nh;ZZH× ]M× [Hr× O]liP[N
ieHDP{D;YYt×FHiPN[HF×M]h×]YFHh×;FlYki³×Z;[;NH;CYH´×;DDHiiPCYH´
r;hZ×O]ZHi×rPkO×Y]r×hl[[P[N×D]iki×;[F×ChP[NP[N×;×Y]rHh×hPiX
]M×M;YYi×;[F×;DDPFH[k;Y×P[Wlht́ ×rPYY×H[;CYH×P[FPqPFl;Yi×k]×Z;P[k;P[
kOHPh× P[FHeH[FH[DH´× iHH× P[D]ZH× N]× MlhkOHh́ × ;[F× ;q]PF
l[[HDHii;ht×;FZPiiP][i×k]×O]iePk;Y×;[F×D;hH×O]ZHi¹× �]h×Z;[t
]YFHh× eH]eYH´× elhe]iHÊClPYk× ;DD]ZZ]F;kP][× ;Yi]× ChP[Ni× ;
i]DP;Y×YPMH×kO;k×eh]kHDki×;N;P[ik×Pi]Y;kP][×;[F×Y][HYP[Hii¹×�[F´×M]h
i]ZH´× Pk× ;Yi]× ZH;[i× hHYH;iP[N× D;ePk;Y× k]× Z;XH× YPMH×H;iPHh× P[
hHkPhHZH[k¹

"M×D]lhiH×Z;[t×rPYY×CH×i;MH´×OH;YkOt×;[F×O;eet×Nh]rP[N×]YF
P[× kOHPh× HsPikP[N× O]ZH´× ;F;ekHF× PM× [HDHii;ht× k]× kOHPh× OH;YkO
;[F× D;hH× [HHFi¹× /OPi× Z;t× CH× kOH× CHik× DO]PDH× ;[F× Zlik× CH
hHieHDkHF¹×�]rHqHh×kOHhH×;hH×;Yi]×;×iPN[P{D;[k×[lZCHh×rO]
r]lYF× CH× i;MHh́ × OH;YkOPHh× ;[F× O;eePHh× Z]qP[N× O]ZH´×;[F
Nh]rP[N×]YF×P[×;×FPxHhH[k×eh]eHhkt×Z]hH×ilPkHF×k]×kOHPh×[HHFi¹
/OHt×iO]lYF×CH×ilee]hkHF×k]×F]×kO;k¹×6O;kHqHh×kOHPh×DO]PDH´
/Olhh]DX× hHD]N[PiHi× kO;k× ]lh× ]YFHh× DPkPwH[i× rPYY× P[DhH;iP[NYt
r;[k×k]³

ik;t×P[×D][kh]Y¾

ehHe;hH× P[× N]]F× kPZH× k]× ikHe× le× k]× kOH× [Hsk× ik;NH× P[
kOHPh×YPqHi¾

O;qH× ;× DO]PDH× ]M× O]ZHi× kO;k× ilee]hk× kOHPh× OH;YkO× ;[F
rHYYÊCHP[N¹



& KDSW H U� ��� 5H LPDJLQLQJ� 6 XSSRUW H G� /LYLQJ�� 5H V LGH QW LD O� DQG� , QW H UPH GLDW H � & DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH


HiPN[HF× P[× YP[H× rPkO× kOH× hHD]ZZH[F;kP][i× ]M× kOH× hHe]hk
�]liP[N× "lh× �NHP[N× *]elY;kP][i× Æ��**�Ç ´× 
hlt[Ôi× �]l hk
eh]qPFHi×•„×iHYMÊD][k;P[HF´×][H×;[F×kr]×CHFh]]Z×|;ki´×Y]D;kHF
DY]iH× k]× .]lkO× "DXH[F][× k]r[× DH[khH× ;ZH[PkPHi´× ;[F
]qHhY]]XP[N× ;× D]lhkt;hF× N;hFH[¹× /OH× |;ki× ;hH× FHiPN[HF× k]
rOHHYDO;Ph× ;DDHiiPCPYPkt× ik;[F;hF´× ;hH× H;it× k]× OH;k´× ;[F× k]
XHHe×D]]Y×P[×ilZZHh×;[F×H;DO×O;i×;×ehPq;kH×C;YD][t×]h×kHhh;DH
N;hFH[¹× �× D]ZZl[;Y× Y]l[NH× Pi× eh]qPFHF× k]× M;DPYPk;kH× ;hk× ;[F
Dh;Mk×r]hX´×;[F×i]DP;Y×HqH[ki¹×-HiPFH[ki×D;[×hHDHPqH×D;hH×;[F
ilee]hk× P[× kOHPh× O]ZH× Mh]Z× qPiPkP[N× iHhqPDHi´× P[DYlFP[N× 6HYY

HP[N×/H;Zi×;[F×D]ZZl[Pkt×[lhiHi¹

Ä€Å

�× MlhkOHh× CH[H{k× ]M× FHqHY]eZH[ki× ]M× kOPi× kteH× Pi× kO;k× kOHt
H[;CYH× eH]eYH× k]× ÑhPNOk× iPwHÒ´× ]MkH[× MhHHP[N× le× Y;hNHh× O]ZHi
rOPDO×D;[×CH×Z]hH×D]ikYt×k]×OH;k×;[F×Z;P[k;P[¹×/OHiH×O]ZHi
;hH×ZlDO×[HHFHF×Ct×M;ZPYPHi¹×/OH×�]l[DPY×;[F×Pki×e;hk[Hhi×;hH
XHH[×k]×HseY]hH×kOH×e]iiPCPYPkt×]M×FHqHY]eP[N×iPZPY;h×iDOHZHi×P[
;YY×e;hki×]M×kOH×
]h]lNO¹

�i×e;hk×]M×Pki×;ZCPkP]li×kh;[iM]hZ;kP][×eh]Nh;ZZH´×kOH×�]l[DPY
O;i×P[qHikHF×P[×;iePh;kP][;Y×O]liP[N×FHqHY]eZH[ki´×ieHDP{D;YYt
FHiPN[HF×M]h×]YFHh×eH]eYH´×P[×.]lkO×"DXH[F][×;[F×/PYClht¹

� �� �� � $F KL HY HP HQW V� W R� G DW H�� DQ� H[ HP S O DU

VF KHP H�DW �%UX\ QÍV�& RXUW

������������������
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( DVH�RI �DFFHVV

�b�7�K�H�� �E�X�L�O�G�L�Q�J�� �L�V�� �G�H�V�L�J�Q�H�G�� �W�R�� �E�H�� �H�D�V�\�� �W�R�� �Q�D�Y�L�J�D�W�H
�D�Q�G�� �D�F�F�H�V�V�L�E�O�H�� �I�R�U�� �D�O�O���� �$�Q�� �R�S�H�Q�� �P�D�L�Q�� �H�Q�W�U�D�Q�F�H
�Z�L�W�K���G�L�U�H�F�W���D�F�F�H�V�V���Y�L�H�Z�V���W�R���W�K�H���J�D�U�G�H�Q���U�R�R�P���D�Q�G
�W�K�H�� �J�D�U�G�H�Q�� �E�H�\�R�Q�G�� �J�L�Y�H�V�� �R�Q�� �W�R�� �W�K�H�� �Y�H�U�W�L�F�D�O
�F�L�U�F�X�O�D�W�L�R�Q���F�R�U�H�V��

�b�)�O�D�W�V�� �D�U�H�� �F�O�X�V�W�H�U�H�G�� �D�U�R�X�Q�G�� �W�Z�R�� �Y�H�U�W�L�F�D�O�� �D�F�F�H�V�V
�F�R�U�H�V���� �7�K�H�� �S�U�R�Y�L�V�L�R�Q�� �R�I�� �W�Z�R�� �F�R�U�H�V�� �Q�H�J�D�W�H�V�� �W�K�H
�U�H�T�X�L�U�H�P�H�Q�W�� �I�R�U�� �F�R�U�U�L�G�R�U�V���� �&�L�U�F�X�O�D�W�L�R�Q�� �V�S�D�F�H
�E�H�Q�H�ê�W�V�� �I�U�R�P�� �H�[�F�H�O�O�H�Q�W�� �Q�D�W�X�U�D�O�� �O�L�J�K�W�� �D�Q�G
�Y�H�Q�W�L�O�D�W�L�R�Q��

�b�6�H�Q�V�L�W�L�Y�H�� �X�V�H�� �R�I�� �F�R�O�R�X�U�� �G�L�é�H�U�H�Q�W�L�D�W�L�R�Q�� �D�Q�G
�Z�D�\�ê�Q�G�L�Q�J�� �E�H�W�Z�H�H�Q�� �G�L�é�H�U�H�Q�W�� �D�U�H�D�V�� �R�I�� �W�K�H
�E�X�L�O�G�L�Q�J���Z�L�O�O���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���S�D�U�W���R�I���W�K�H���L�Q�W�H�U�L�R�U
�G�H�V�L�J�Q���W�R���V�X�S�S�R�U�W���U�H�V�L�G�H�Q�W�V���Z�L�W�K���G�H�P�H�Q�W�L�D��

* DUG HQ�$VS HFW

�b�$�O�O���ë�D�W�V���D�U�H���D�U�U�D�Q�J�H�G���Z�L�W�K���D���Z�H�V�W�H�U�Q���Y�L�H�Z���D�F�U�R�V�V
�W�K�H���D�G�M�D�F�H�Q�W���J�D�U�G�H�Q��

�b�*�H�Q�H�U�R�X�V�����I�X�O�O���Z�L�G�W�K���E�D�O�F�R�Q�L�H�V���S�U�R�Y�L�G�H���D�W�W�U�D�F�W�L�Y�H
�S�U�L�Y�D�W�H���D�P�H�Q�L�W�\���O�R�R�N�L�Q�J���R�X�W���D�F�U�R�V�V���W�K�H���J�D�U�G�H�Q��

�b�$���O�D�U�J�H���S�U�R�S�R�U�W�L�R�Q���R�I���W�K�H���ë�D�W�V���D�U�H���G�X�D�O���D�V�S�H�F�W��

�b�$�� �F�R�P�P�X�Q�D�O�� �J�D�U�G�H�Q�� �U�R�R�P�� �R�Q�� �W�K�H�� �J�U�R�X�Q�G�� �ë�R�R�U
�S�U�R�Y�L�G�H�V�� �U�H�V�L�G�H�Q�W�V�� �Z�L�W�K�� �D�� �V�S�D�F�H�� �I�R�U�� �V�R�F�L�D�O�L�V�L�Q�J
�Z�L�W�K���G�L�U�H�F�W���Y�L�H�Z�V���D�Q�G���D�F�F�H�V�V���W�R���W�K�H���J�D�U�G�H�Q��

7\ S L FDO �'ZHO O L QJ �3 O DQV

�b�*�H�Q�H�U�R�X�V�O�\���G�L�P�H�Q�V�L�R�Q�H�G���K�D�O�O�Z�D�\�V��

�b�/�D�U�J�H�� �V�W�R�U�H���� �D�G�D�S�W�D�E�O�H�� �D�V�� �D�� �Z�K�H�H�O�F�K�D�L�U�� �V�W�R�U�D�J�H
�V�S�D�F�H��

�b�2�Y�H�U�V�L�]�H�G�� �W�R�� �D�O�O�R�Z�� �I�R�U�� �D�G�D�S�W�D�W�L�R�Q�� �L�Q�W�R�� �D�� �I�X�O�O�\
�Z�K�H�H�O�F�K�D�L�U�� �D�F�F�H�V�V�L�E�O�H�� �E�D�W�K�U�R�R�P���� �S�O�X�V�� �Ì�V�R�I�W�� �V�S�R�W�Í
�L�Q���P�D�V�W�H�U���E�H�G�U�R�R�P���S�D�U�W�L�W�L�R�Q��

�b�.�L�W�F�K�H�Q�V���D�U�H���J�H�Q�H�U�R�X�V�O�\���S�U�R�S�R�U�W�L�R�Q�H�G���W�R���S�U�R�Y�L�G�H
�H�D�V�H���R�I���F�L�U�F�X�O�D�W�L�R�Q���I�R�U���U�H�V�L�G�H�Q�W�V���Z�K�R���D�U�H���P�R�E�L�O�L�W�\
�L�P�S�D�L�U�H�G���R�U���X�V�H���D���Z�K�H�H�O�F�K�D�L�U��

�b�$���V�O�L�G�L�Q�J���V�F�U�H�H�Q���J�L�Y�H�V���D�Q���R�S�H�Q�����V�S�D�F�L�R�X�V���T�X�D�O�L�W�\��
�)�O�H�[�L�E�L�O�L�W�\���R�I���X�V�H���I�R�U���V�H�F�R�Q�G���E�H�G�U�R�R�P��

�b�$�O�O�� �U�R�R�P�V�� �R�S�H�Q�� �R�Q�W�R�� �D�� �J�H�Q�H�U�R�X�V�� �H�[�W�H�U�Q�D�O
�E�D�O�F�R�Q�\���R�Y�H�U�O�R�R�N�L�Q�J���W�K�H���Q�H�Z���F�R�P�P�X�Q�D�O���J�D�U�G�H�Q��

�b�:�L�Q�G�R�Z�V�� �W�R�� �W�K�H�� �N�L�W�F�K�H�Q�� �D�O�O�R�Z�� �I�R�U�� �Q�D�W�X�U�D�O�� �O�L�J�K�W
�D�Q�G���D�O�O�R�Z���Y�L�H�Z�V���W�R���W�K�H���F�R�P�P�X�Q�D�O���D�U�H�D�V��

�b�6�K�H�O�Y�L�Q�J���V�H�D�W�L�Q�J���D�G�M�D�F�H�Q�W���W�R���ë�D�W���H�Q�W�U�D�Q�F�H�V
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH× OH;YkO× ]M× ]YFHh× eH]eYH× Pi× Hs;DHhC;kHF× Ct× e]]h
O]liP[N´× e;hkPDlY;hYt× e]]hYtÊOH;kHF× O]ZHi´× Z;XP[N
]YFHh× eH]eYH× qlY[Hh;CYH× k]× D][FPkP][i× ilDO× ;i
hHiePh;k]ht× ;[F×D;hFP]q;iDlY;h×FPiH;iHi´×Z]hH×YPXHYt×k]
O;qH×M;YYi×;[F×Mh;DklhHi´×;[F×k]×CH×YHii×;DkPqH×;[F´×;i×;
hHilYk´×Z]hH×i]DP;YYt×Pi]Y;kHF×;[F×FHehHiiHF

/OH× ]ee]hkl[Pkt× eh]qPFHF× Ct× /Olhh]DXÔi× hHNH[Hh;kP][× ð
O]liP[N× FHqHY]eZH[k× eh]Nh;ZZHi× k]× DhH;kH× rHYY
FHiPN[HF´×rHYY×P[ilY;kHF×O]ZHi×k]×ZPkPN;kH×Z;[t×]M×kOH
eh]CYHZi×;ii]DP;kHF×rPkO×;NHP[N

.PN[P{D;[k× [lZCHhi× ]M× ]YFHh× hHiPFH[ki× O;qH× HglPkt× P[
kOHPh×O]ZHi×;[F´×PM×kOH×]xHh×Pi×hPNOk´×Z;t×r;[k×k]×P[qHik
P[× ;× [Hr× O]ZH× rPkO× ;YY× kOH× CH[H{ki× kO;k× rPYY× hHilYk× P[
kHhZi×]M×e]iPkPqH×OH;YkO×]lkD]ZHi¹

/Olhh]DXÔi× ehHqP]li× HseHhPH[DH× FHZ][ikh;kHi× ;× FHZ;[F× M]h
N]]F× gl;YPkt× O]liP[N× M]h× ]YFHh× eH]eYH¾× ;× …„× l[Pk× �skh;× �;hH
�]liP[N×iDOHZH×O;F×iHH[×kOH×€‡×iO;hHF×]r[HhiOPe×|;ki×i]YF×P[
;×qHht×iO]hk×ie;DH×]M×kPZH×kOh]lNO×kOH×N]qHh[ZH[kÔi×�]ZHClt
iDOHZH¹

/OH×�]l[DPYÔi×�iiPik;[k×
PhHDk]h×]M×�FlYk×.]DP;Y×�;hH
ilZZ;hPiHF×kOH×DO;YYH[NHi×;[F×]ee]hkl[PkPHi³

� �� �� � 7 KH� URO H� RI � W KH� S UL Y DW H� VHF W RU� DV

G HY HO RS P HQW �S DUW QHUV

�]D;Y×�]liP[N×�lkO]hPkPHi×;[F×kOHPh×e;hk[Hhi×D;[×][Yt×eh]qPFH×;
iZ;YY×eh]e]hkP][× ]M×kOH×[Hr×O]ZHi×kO;k×rPYY×CH×[HHFHF×Ct×;[
;NHP[N× e]elY;kP][¹× �[× hHD]N[PkP][× ]M× kOPi× /Olhh]DX×OHYF× ;

HqHY]eHhiÔ× .lZZPk× k]× Z]CPYPiH× ilee]hk× M]h× ;× ehPq;kH× iHDk]h
O]liP[N×FHqHY]eZH[k×eh]Nh;ZZH×ieHDP{D;YYt×k;hNHkHF×;k×]YFHh
eH]eYH¹× /OH× .lZZPk× hHDHPqHF× ehHiH[k;kP][i× Mh]Z× kOH×�]ZHi
;[F×�]ZZl[PkPHi×�NH[Dt́ ×kOH×D]Ê;lkO]hi×]M×kOH×��**� ×-He]hk´
*/�× �hDOPkHDki× ;[F× kOH× �]l[DPYÔi× 
PhHDk]h× ]M× *Y;[[P[N´× ie]XH
;C]lk×kOH×[HHF×k]×FhPqH×le×gl;YPkt×;[F×k]×;FFhHii×kOH×O]liP[N
[HHFi× ]M× ]YFHh× eH]eYH¹× �× D]ZZPkZH[k× r;i× Z;FH× kO;k× PM
FHqHY]eHhi×r]lYF×r]hX×rPkO×kOH×�]l[DPY×k]×PZeh]qH×kOH×gl;YPkt
]M×O]liP[N×M]h×]YFHh×eH]eYH´×kOH×�]l[DPY×D]lYF×]xHh×;×h;[NH×]M
OHYe×P[DYlFP[N³

*h]qPFP[N×eh]{YHi×]M×kOH×O]liP[N×[HHFi×]M×]YFHh×eH]eYH×P[
/Olhh]DXÔi×D]ZZl[PkPHi

�[N;NP[N×rPkO×Y]D;Y×eH]eYH×i]×kO;k×kOHt×l[FHhik;[F×kOH
CH[H{ki×]M×ieHDP;YPiHF×O]liP[N×M]h×]YFHh×eH]eYH

�YHsPCPYPkt× P[× hHY;kP][× k]× eY;[[P[N× hHglPhHZH[ki´× M]h
Hs;ZeYH´×e;hXP[N×PM×kOH×iPkH×Pi×rHYY×iHhqHF×Ct×;DDHii×k]
Y]D;Y×M;DPYPkPHi×;[F×kh;[ie]hk

�seY]hP[N× kOH× e]kH[kP;Y× M]h× W]P[k× qH[klhHi× rPkO× ehPq;kH
iHDk]h×FHqHY]eHhi

�× ][HÊik]e× iHhqPDH×k]×M;DPYPk;kH× iDOHZH×FPiDliiP][i× ;k
;[t×e]P[k´×[]k×Wlik×;k×kOH×ehHÊeY;[[P[N×;eeYPD;kP][×ik;NH¹

/ HDUQL QJ �I URP �WKH�'HY HO RS HUV�6 XP P L W��.H\
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�b�)�O�H�[�L�E�L�O�L�W�\���L�V���N�H�\�����Q�R�W���M�X�V�W���L�Q���W�H�U�P�V���R�I���W�K�H���S�U�R�G�X�F�W
�E�X�W���D�O�V�R���L�Q���ê�Q�D�Q�F�L�Q�J���D�Q�G���P�D�Q�D�J�H�P�H�Q�W��

�b�$���U�H�D�O���R�E�V�W�D�F�O�H���L�V���W�K�D�W���Z�H���F�X�U�U�H�Q�W�O�\���G�R�Q�Í�W���K�D�Y�H���W�K�H
�U�L�J�K�W���S�U�R�G�X�F�W���D�Q�G���V�R���L�W���L�V���G�L�ì�F�X�O�W���W�R���G�H�P�R�Q�V�W�U�D�W�H
�W�K�H�U�H���L�V���D���G�H�P�D�Q�G���I�R�U���L�W��

�b�6�L�J�Q�L�ê�F�D�Q�W���Q�X�P�E�H�U�V���R�I���R�O�G�H�U���U�H�V�L�G�H�Q�W�V���F�K�R�R�V�H���W�R
�R�F�F�X�S�\���W�Z�R���U�R�R�P�V���E�H�F�D�X�V�H���R�I���W�K�H���K�H�D�W�L�Q�J���F�R�V�W�V�����V�R
�W�K�H�U�H���P�D�\���E�H���S�H�Q�W���X�S���G�H�P�D�Q�G���I�R�U���P�R�U�H
�P�D�Q�D�J�H�D�E�O�H���V�L�]�H�G���K�R�P�H�V��

�b�7�K�H�U�H���L�V���D���U�H�D�O���G�L�ì�F�X�O�W�\���L�Q���G�H�V�F�U�L�E�L�Q�J���W�K�H���S�U�R�G�X�F�W���D�V
�U�H�W�L�U�H�P�H�Q�W���K�R�X�V�L�Q�J���E�H�F�D�X�V�H���L�Q�F�U�H�D�V�L�Q�J���Q�X�P�E�H�U�V���R�I
�S�H�R�S�O�H���Z�L�O�O���E�H���H�[�S�H�F�W�H�G���W�R���Z�R�U�N���E�H�\�R�Q�G��������

�b�5�H�V�H�D�U�F�K���L�Q�W�R���W�K�H���W�\�S�H�V���R�I���K�R�X�V�L�Q�J���R�O�G�H�U���U�H�V�L�G�H�Q�W�V
�Z�D�Q�W���Z�R�X�O�G���K�H�O�S���W�R���U�H�ê�Q�H���W�K�H���U�D�Q�J�H���R�I���S�U�R�G�X�F�W�V
�Z�K�L�F�K���P�D�\���E�H���Q�H�H�G�H�G�����I�U�R�P���V�P�D�O�O���G�H�Y�H�O�R�S�P�H�Q�W�V���R�I
�ë�D�W�V���W�R�����������X�Q�L�W���H�[�W�U�D���F�D�U�H���V�F�K�H�P�H�V�������,�W���F�R�X�O�G���D�O�V�R
�F�O�D�U�L�I�\���K�R�Z���E�H�V�W���W�R���P�D�U�N�H�W���W�K�H�P��

�b�,�G�H�D�O�O�\�����V�S�H�F�L�D�O�L�V�H�G���K�R�X�V�L�Q�J���Z�R�X�O�G���E�H���G�H�Y�H�O�R�S�H�G���R�Q
�O�D�U�J�H�U���V�L�W�H�V���W�R���H�Q�V�X�U�H���D���P�L�[���R�I���G�Z�H�O�O�L�Q�J���W�\�S�H�V���D�Q�G
�K�R�X�V�H���S�U�L�F�H�V��

�b�5�H�V�H�D�U�F�K���F�R�X�O�G���D�O�V�R���J�L�Y�H���X�V�H�I�X�O���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W
�Z�K�D�W���K�R�X�V�L�Q�J���P�L�J�K�W���F�R�P�H���E�D�F�N���R�Q�W�R���W�K�H���P�D�U�N�H�W���L�I
�R�O�G�H�U���U�H�V�L�G�H�Q�W�V���P�R�Y�H���W�R���V�S�H�F�L�D�O�L�V�H�G���K�R�X�V�L�Q�J�����V�R
�K�H�O�S�L�Q�J���W�R���L�Q�I�R�U�P���W�K�H���E�U�R�D�G���P�L�[���R�I���G�H�Y�H�O�R�S�P�H�Q�W
�Q�H�H�G�H�G���L�Q���D�Q���D�U�H�D��

�b�,�Q���W�H�U�P�V���R�I���V�X�S�S�R�U�W���I�U�R�P���W�K�H���&�R�X�Q�F�L�O�����W�K�H�U�H���Z�D�V���D�Q
�D�S�S�H�W�L�W�H���I�R�U���U�L�V�N���V�K�D�U�L�Q�J�����H�V�S�H�F�L�D�O�O�\���Z�K�H�U�H���W�K�H
�&�R�X�Q�F�L�O���R�Z�Q�V���W�K�H���O�D�Q�G���Z�K�L�F�K���L�W���F�R�X�O�G���U�H�O�H�D�V�H���D�W���D
�O�R�Z�H�U���Y�D�O�X�H���S�H�Q�G�L�Q�J���V�D�O�H�V�����Z�K�H�Q���W�K�H���U�H�W�X�U�Q���F�R�X�O�G
�E�H���D�G�M�X�V�W�H�G���W�R���U�H�ë�H�F�W���W�K�H���V�D�O�H�V���Y�D�O�X�H���D�F�K�L�H�Y�H�G��

�b�$���U�H�D�O���L�V�V�X�H���L�V���W�K�D�W���V�S�H�F�L�D�O�L�V�W���V�F�K�H�P�H�V���F�R�V�W���P�R�U�H���W�R
�G�H�Y�H�O�R�S���D�Q�G���W�K�L�V���F�R�X�O�G���D�é�H�F�W���Y�L�D�E�L�O�L�W�\���D�Q�G���W�K�H���F�R�V�W
�R�I���E�R�U�U�R�Z�L�Q�J��

�b�7�K�H���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���R�I���W�K�H���+�$�3�3�,���U�H�S�R�U�W���P�D�\
�Q�H�H�G���W�R���E�H���D�S�S�O�L�H�G���ë�H�[�L�E�O�\���L�Q���7�K�X�U�U�R�F�N�����Z�K�L�F�K
�G�H�Y�H�O�R�S�H�U�V���V�H�H���D�V���Y�H�U�\���S�U�L�F�H���V�H�Q�V�L�W�L�Y�H�����$�O�W�H�U�Q�D�W�L�Y�H�O�\
�W�K�H�U�H���P�D�\���E�H���D���F�D�V�H���I�R�U���V�X�E�V�L�G�\���I�R�U���V�R�P�H���R�I���W�K�H
�H�O�H�P�H�Q�W�V���Z�K�L�F�K���P�D�N�H���W�K�H���G�H�V�L�J�Q���V�X�L�W�D�E�O�H���I�R�U���D�Q
�D�J�H�L�Q�J���S�R�S�X�O�D�W�L�R�Q��

�b�'�H�Y�H�O�R�S�H�U�V���J�H�Q�H�U�D�O�O�\���Z�D�Q�W���U�L�V�N���W�R���E�H���P�L�Q�L�P�L�V�H�G
�D�O�W�K�R�X�J�K���K�L�J�K�H�U���U�L�V�N�V���P�D�\���E�H���S�D�O�D�W�D�E�O�H���L�Q���K�L�J�K�H�U
�Y�D�O�X�H���D�U�H�D�V��

�b�)�O�H�[�L�E�L�O�L�W�\���R�Q���S�O�D�Q�Q�L�Q�J���J�D�L�Q���L�V���Q�H�H�G�H�G�����S�D�U�W�L�F�X�O�D�U�O�\
�L�Q���U�H�O�D�W�L�R�Q���W�R���H�G�X�F�D�W�L�R�Q�����7�K�L�V���Z�D�V���V�H�H�Q���D�V���D���P�D�M�R�U
�L�V�V�X�H���Z�K�L�F�K���F�R�X�O�G���G�H�O�D�\���G�H�Y�H�O�R�S�P�H�Q�W��

�b�7�K�H���F�D�V�H���F�R�X�O�G���E�H���P�D�G�H���W�R���W�K�H���+�R�P�H�V���D�Q�G
�&�R�P�P�X�Q�L�W�L�H�V���$�J�H�Q�F�\���W�R���S�U�R�Y�L�G�H���J�U�D�Q�W���W�R���O�R�F�D�O
�D�X�W�K�R�U�L�W�L�H�V���W�R���U�H�O�H�D�V�H���V�K�H�O�W�H�U�H�G���K�R�X�V�L�Q�J���V�L�W�H�V���W�R
�E�X�L�O�G���V�S�H�F�L�D�O�L�V�W���K�R�X�V�L�Q�J��
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�× MlhkOHh× Hs;ZeYH× ]M× r]hX× k]× OHYe× iO;eH× MlklhH× O]liP[N
FHqHY]eZH[k×k]×CHkkHh×ZHHk×kOH×[HHFi×]M×;[×;NHP[N×e]elY;kP][
Pi×/Olhh]DXÔi×�]liP[N×ð×*Y;[[P[N×�FqPi]ht×�h]le¹×/O Pi×Pi×;×ZlYkPÊ
;NH[Dt× e;[HY´× hHe]hkP[N× k]× /Olhh]DXÔi× �H;YkO× ;[F× 6HYYCHP[N

];hF´×kO;k×D][iPFHhi×kOH×OH;YkO×;[F×rHYYÊCHP[N×PZeYPD;kP][i×]M
Z;W]h×eY;[[P[N×;eeYPD;kP][i×;[F×eh]qPFHi×;FqPDH×;[F×NlPF;[DH
][×kOH×OH;YkO´×i]DP;Y×D;hH×;[F×D]ZZl[Pkt×PZe;Dki×]M×eh]e]iHF
[Hr×FHqHY]eZH[ki¹

/OH× �FqPi]ht× �h]le× D]ZehPiHi× hHehHiH[k;kPqHi× Mh]Z× /Olhh]DX
�YP[PD;Y× �]ZZPiiP][P[N× �h]le´×  �.× �[NY;[F´× kOH× �]ZZ l[Pkt
;[F× 5]Yl[k;ht× .HDk]h́ × ;i× rHYY× ;i× ]yDHhi× Mh]Z× *Y;[[P[N´
�]liP[N´×�FlYki´×�H;YkO´×*lCYPD×�H;YkO´×-HNH[Hh;kP][´×�OPYFhH[Ôi
.HhqPDHi×;[F×�iiHs×*]YPDH¹×�k×O;i×;×iPN[P{D;[k×h]YH×P[×;hkPDlY;kP[N
kOH×�H;YkO×;[F×6HYYCHP[N×
];hFÔi×qPiP][×;[F×ehP]hPkPHi×P[×hHY;kP][
k]×O]liP[N×;[F×kOH×ClPYk×H[qPh][ZH[k¹

/OH× �h]le× ;PZi× k]× P[|lH[DH× × ;[F× kOHhHCt
FHqHY]eHhi× i]×kO;k×eY;[[P[N×;eeYPD;kP][i×rOH[×hHDHPqHF´×O;qH
;YhH;Ft× k;XH[× P[k]× D][iPFHh;kP][× kOH× PZe;Dk× ]M× kOH×eh]e]iHF
FHqHY]eZH[k×][×OH;YkO×;[F×rHYYCHP[N¹×/OH×�h]le×eY;ti×;×h]YH×P[
eh]Z]kP[N× N]]F× FHiPN[× ;[F× ilik;P[;CYH× D]ZZl[PkPHi× ; i× rHYY
;i× ieHDP{D;YYt× P[|lH[DP[N× × M]h× kOH
eh]qPiP][× ]M× O]liP[N× M]h× ]YFHh× eH]eYH× ;[F× eH]eYH× rPkO
FPi;CPYPkPHi´×Fh;rP[N×][×;×h;[NH×]M×HsHZeY;ht×eh;DkPDH×P[DYlFP[N
kOH× ��**�× -He]hk´× kOH× .HDlhH× Ct× 
HiPN[× DhPZH× ehHqH[kP][
P[PkP;kPqH´× ;[F× kOH×  ;kP][;Y× *Y;[[P[N× *]YPDt× �h;ZHr]hX
NlPF;[DH×M]h×O]liP[N×M]h×]YFHh×;[F×FPi;CYHF×eH]eYH¹

eY;[[P[N× e]YPDt

eY;[[P[N× ;eeYPD;kP][i

�h]Z×••••×kOH×r]hX×]M×kOH×�FqPi]ht×�h]le×rPYY×;Yi]×CH×NlPFHF
Ct× /Olhh]DXÔi× �]P[k× .kh;kHNPD×  HHFi× �iiHiiZH[k× M]h×kOH× ClPYk
H[qPh][ZH[k´×ie;kP;Y×FHiPN[×;[F×OH;YkO¹×/OH×;PZ×]M×kOH×�. �×Pi³

/]×itikHZ;kPD;YYt×;FFhHii×kOH×rPFHh×FHkHhZP[;[ki×]M×OH;YkO´
ieHDP{D;YYt×qP;×kOH×ClPYk×;[F×[;klh;Y×H[qPh][ZH[k´×;[F×PZeh]qH
kOH×gl;YPkt×]M×YPMH×]M×hHiPFH[ki×kOh]lNO×kOH×�]D;Y×*Y;[¹

�� �� 5HLP DJLQLQJ� 5HVLG HQW LDO� DQG

, QW HUP HG LDW H�&DUH

"lh× hHiPFH[kP;Y× D;hH× O]ZHi× ;hH× NH[Hh;YYt× ]M× OPNO× gl;YPkt× ;[F
O;qH× F][H× ;× Z;N[P{DH[k× W]C× ]M× D;hP[N× M]h× i]ZH× ]M× ]lh× Z]ik
qlY[Hh;CYH×hHiPFH[ki×FlhP[N×kOH×P[DhHFPCYt×DO;YYH[NP[N×eHhP]F×]M
kOH×�"5�
Ê€ˆ×HePFHZPD¹

�]rHqHh́ ×kOH×Z;W]hPkt×]M×li×O]eH×kO;k×rH×rPYY×[HqHh×[HHF×kOH
iHhqPDHi× ]M× ;×hHiPFH[kP;Y×D;hH×O]ZH×P[× ]YF× ;NH´× ;[F×MHr× ]M× li
hHYPiO× kOH× ]MkH[× FPyDlYk× FHDPiP][× k]× eY;DH× ;× hHY;kPqH× P[k]
hHiPFH[kP;Y× D;hH× ]lk× ]M× [HDHiiPkt× CHD;liH× kOHhH× Pi×[]× ]kOHh
qP;CYH× ]ekP][× ;q;PY;CYH¹× 6OH[× rH× H[kHh× hHiPFH[kP;Y×D;hH´× rH
O;qH× k]× kh;FH× kOH× Y]ii× ]M× ehPq;Dt́ × P[FHeH[FH[DH´× D][kh]Y× ;[F
DO]PDH×kO;k×rH×O;F×;k×O]ZH×P[×]hFHh×k]×N;P[×kOH×H[O;[DHF×;[F
P[kH[iPqH×D;hH×kOHt×eh]qPFH¹

�]YY]rP[N× kOH× ilDDHii× ]M× kOH× 
HqHY]eHhiÔ× .lZZPk´× /Olhh]DX
P[qPkHF×FHqHY]eHhi×k]×W]P[×Pk×P[×;×D];YPkP][×k]×eh]Z]kH×ieHDP;YPik
O]liP[N×M]h×]YFHh×;[F×qlY[Hh;CYH×eH]eYH¹

/OH×�,�´×P[×Pki×.k;kH×]M×�;hH×hHe]hk×M]h×••€†¿€‡´×[]kHF×kO;k×P[×kOH
M;DH× ]M× Nh]rP[N× [HHF× Ñ/OH× D;e;DPkt× ]M× ;FlYk× i]DP;Y×D;hH
eh]qPiP][×D][kP[lHi×k]×CH×qHht×D][ikh;P[HF³×kOH×[lZCHh×]M×D;hH
O]ZH× CHFi× Fh]eeHF× qHht× iYPNOkYt× P[× kOH× tH;h́ × Clk× rO;k× r;i
[]kPDH;CYH× rHhH× kOH× rPFH× FPxHhH[DHi× ;Dh]ii× kOH× D]l[kht¹
�Dh]ii× ;×kr]ÊtH;h×eHhP]F´×Mh]Z×�ehPY×••€…×k]×••€‡´×DO;[NHi×P[
[lhiP[N×O]ZH×CHF×[lZCHhi×h;[NHF×Mh]Z×;×ƒƒî×hPiH×P[×][H×Y]D;Y
;lkO]hPkt×k]×;×„‡î×hHFlDkP][×P[×;[]kOHh¹×�YZ]ik×;×kOPhF×]M×;FlYk
i]DP;Y× D;hH× FPhHDk]hi× Æ‚•îÇ× i;PF× kOHt× O;F× iHH[× O]ZH× D;hH
eh]qPFHhi×DY]iH×]h×DH;iH×kh;FP[N×P[×kOH×ehHqP]li×iPs×Z][kOi¹Ò

� �� �� � .HHS L QJ� D� VW UDW HJL F � IRF XV�� W KH� URO H� RI � W KH

+RXVL QJ�DQG �3O DQQL QJ�$G Y L VRU\ �*URXS

������������������

/OH× ••€‡¿€ˆ× �[[l;Y× *lCYPD× �H;YkO× -He]hk× eh]qPFHF× ;×FHk;PY
;iiHiiZH[k× ]M× ]YFHh× eH]eYH½i× O]liP[N× [HHF× P[× /Olhh]DX× ;[F
ikh;kHNPD× ;DkP][× kO;k× [HHFHF× k]× CH× l[FHhk;XH[× k]× H[ilhH× kO;k
MlklhH× O]liP[N× P[× /Olhh]DX× ilee]hkHF× ]YFHh× eH]eYH½i
P[FHeH[FH[DH× Clk× r]hX× kOH[× e;liHF× FlH× k]× kOH× �"5�
Ê€ˆ
e;[FHZPD¹×ØØ

6H×rPYY×kOHhHM]hH×[]r×k;XH×M]hr;hF×kOH×hHD]ZZH[F;kP][i×P[
kOH×�*�-´×FHqHY]eP[N×;[F×PZeYHZH[kP[N×;[×"YFHh×*H]eYH½i
�]liP[N×.kh;kHNt×C;iHF×][×Pki×{[FP[Ni¹×Ø6H×rPYY×;Yi]×H[D]lh;NH
MlklhH×FHqHY]eZH[k×]M×;×eYlh;YPkt×]M×O]liP[N×kO;k×ilee]hki×]YFHh
eH]eYH½i×P[FHeH[FH[DH´×P[DYlFP[N×��**�×ehP[DPeYHi×kOh]lNO
D][kP[lHF×liH×]M×kOH×�H;YkO×;[F×*Y;[[P[N×�FqPi]ht×�h]le´×••••
�. �×][×kOH×kOH×
lPYk×�[qPh][ZH[k´×;[F×[Hr×/Olhh]DX ×�]D;Y
*Y;[´×H[ilhP[N×eY;[[P[N×e]YPDt×hH|HDki×kOH×]YFHh×eH]eYH½i×[HHFi
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH×/Olhh]DX×*lCYPD×�H;YkO×kH;Z×O;i×Z;FH×;[×;iiHiiZH[k×]M
kOH× [HHF× M]h× hHiPFH[kP;Y× D;hH× P[× kOH× 
]h]lNO¹× /OH× ;iiHiiZH[k
liHi× 
He;hkZH[k× ]M× �H;YkO× eY;[[P[N× k]]Yi× k]× HikPZ;kH× kOH
[lZCHh× ]M× eH]eYH× ]qHh× …„× tH;hi× P[× /Olhh]DX× rO]× D;[[]k
l[FHhk;XH× HqH[× ][H× Z]CPYPkt× ;DkPqPkt× ;Y][H´× ;[F× rO]× Z;t
kOHhHM]hH×hHglPhH× ;FlYk× i]DP;Y×D;hH¹×6OPYik×kOH×k]k;Y× [lZCHh×P[
••€†×r;i×ƒ´••€´×kOPi×Pi×eh]WHDkHF×k]×P[DhH;iH×k]×…´‡•€×Ct×••‚„´
rOPDO×Pi×;[×P[DhH;iH×]M×…€¹‡ˆî¹×/OH×Y;hNHik×P[DhH;iH×Pi×iHH[×P[
kOH× ‡„ã× tH;h× ;NH× Nh]le´× rOPDO× iHHi× ;[× P[DhH;iH× ]M× ˆ„¹‚‡î
CHkrHH[× ••€†× ;[F× ••‚„¹× �[× hHY;kP][× k]× FHZH[kP;´× kOH
;iiHiiZH[k× iO]ri×kOH×HikPZ;kHF×[lZCHh×]M×eH]eYH×;NHF×…„ã
rPkO×kOH×D][FPkP][×D]lYF×P[DhH;iH×Mh]Z×€´„•‚×P[×••€„×k]×•´ƒ•€×P[
••‚•× É× ;[× P[DhH;iH× ]M× „ˆ¹†î´× rPkO× kOH× Y;hNHik× eh]e]hkP][;Y
P[DhH;iHi×;hH×iHH[×P[×kOH×‡•Ê‡ƒ×tH;h×]YFi×Æ‡•¹ˆîÇ×;[F×ˆ•ã×tH;h
Æ‡‡¹…îÇ×;NH×Nh]lei¹

/OH× e;[FHZPD× O;i× e]iHi× ;× MlhkOHh× DO;YYH[NHi× M]h× D;hH× O]ZH
eh]qPFHhi×rO]×HseHhPH[DHF×q]Y;kPYPkt×P[×]DDle;[Dt×P[×kOH×H;hYt
ik;NHi×]M×kOH×e;[FHZPD×rPkO×YHqHYi×P[×i]ZH×D;iHi×F]r[×k]×…•î¹
�k×Pi× []k×DYH;h× rOHkOHh×D;hH×O]ZHi´× rOPDO×O;qH×NH[Hh;YYt× []k
CHH[×FHiPN[HF×M]h×iHYMÊPi]Y;kP][´×;[F×rOHhH×M;DPYPkPHi×M]h×C;hhPHh
[lhiP[N×Z;t×[]k×CH×hH;FPYt×;q;PY;CYH´×Z;t×M;DH×MlhkOHh×eHhP]Fi
rOHhH×]YFHh×eH]eYH×;hH×hHYlDk;[k×k]×CH×;FZPkkHF¹×�YkO]lNO× kOH
ieHHF×Ct×rOPDO×/Olhh]DX×D;hH×O]ZHi×O;qH×hHklh[HF×k]×DY]iH×k]
MlYY× ]DDle;[Dt́ × ilNNHiki× ikh][NYt× kO;k× kOH× D;e;DPkt× rPkOP[
/Olhh]DX×Pi´×;k×CHik´×hPNOk×iPwHF×;[F×rPYY×glPDXYt×CHD]ZH×l[FHh
hHi]lhDHF×P[×qPHr×]M×;[kPDPe;kHF×FHZ]Nh;eOPD×Nh]rkO¹

"lh× qPiP][× Pi× k]× hHPZ;NP[H× ]YFHh× eH]eYHÔi
hHiPFH[kP;Y× ;[F× [lhiP[N× D;hH´× eh]qPFP[N× kOH× i;ZH
YHqHYi× ]M× D;hH× P[kH[iPkt× DlhhH[kYt× ;q;PY;CYH× P[
kh;FPkP][;Y×Z]FHYi´×Clk×kOh]lNO×;×[Hr×Ó�skh;Ê�;hH
*YliÔ× D;hH× D]ZeYHs× kO;k× eh]qPFHi× hHiPFH[ki× rPkO
kOH× FPN[Pkt́ × ehPq;Dt× ;[F× MhHHF]Z× ]r[× iHYMÊ
D][k;P[HF× |;k× ;[F× Mh][k× F]]h× D]leYHF× rPkO
;FFPkP][;Y×D]ZZl[;Y×M;DPYPkPHi×][×iPkH¹

6H× eh]e]iH× kO;k× kOH× 6OPkH;DhH× ¿× 
PYXHi× 6]]F
iPkHi×P[×.]lkO×"DXH[F][×iO]lYF×CH×FHqHY]eHF×k]
eh]qPFH× ;× h;[NH× ]M× O]ZHi× M]h× ]YFHh× eH]eYH
[HHFP[N×D;hH¹×/OPi×Pi×iHH[×;i×;[×]ee]hkl[Pkt×C]kO
k]× ;FFhHii× kOH× Nh]rP[N× FHZ;[F× M]h× D;hH´× ;[F× k]
P[qHik× P[× P[[]q;kP][× P[× D;hH´× ;[F× i]× k]× iHk× [Hr
OPNOHh× ik;[F;hFi×M]h×O]liP[N×rPkO×][ÊiPkH×D;hH×P[
kOH×
]h]lNO �k×rPYY×;Yi]×;Dk×;i×;×Óeh]]M×]M×D][DHekÔ
iDOHZH× kO;k× rH× PZ;NP[H× D]lYF× CH× hHeYPD;kHF× Ct
ehPq;kH× iHDk]h× FHqHY]eHhi× ;[F× eh]qPFHhi× P[× kOH
MlklhH¹

¹×

�lhkOHh́ × P[×  ]qHZCHh× ••€‡× kOH× �]ZeHkPkP][× ;[F× �;hXHkÔi
�lkO]hPkt×hHe]hkHF×][×Pki×l[FHhk;XP[N×kOH×Z]ik×D]ZeYHkH×iklFt
]M× eh]{k;CPYPkt× P[× kOH× iHDk]h× P[× hHDH[k× tH;hi ¹× �Z][Nik× Pki
{[FP[Ni×r;i×kO;k×ÑZ;[t×D;hH×O]ZHi´×e;hkPDlY;hYt×kO]iH×kO;k×;hH
Z]ik× hHYP;[k× ][× ��ÊMl[FHF× hHiPFH[ki´× ;hH× []k× DlhhH[kYt× P[× ;
ilik;P[;CYH×e]iPkP][Ò¹×�]hH]qHh×ÑkOHt×;hH×[]k×;CYH×k]×D]qHh×;[t
;FFPkP][;Y×P[qHikZH[k×D]iki¹×/OPi×ZH;[i×kO;k×rOPYH×kOHt×ZPNOk
CH× ;CYH× k]× ik;t× P[× CliP[Hii× P[× kOH× [H;h× kHhZ´× kOHt×rPYY× []k× CH
;CYH×k]×Z;P[k;P[×;[F×Z]FHh[PiH×M;DPYPkPHiÒ¹×/OH×���×;Yi]×M]l[F
kO;k×ÑkOH×iHDk]h×Pi×[]k×;CYH×k]×;kkh;Dk×kOH×P[qHikZH[k×hHglPhHF×k]
ZHHk× kOH× MlklhH× P[DhH;iH× P[× FHZ;[F× k]× iHhqH× ��ÊMl[FHF
hHiPFH[ki¹Ò

Ä•Å

/OH×
]s×]qHhYH;M×FHk;PYi×*;hX×*Y;DH´×*]hkY;[F´×"hHN][×kO;k×O;i
ilDDHiiMlYYt×FHYPqHhHF×hHiPFH[kP;Y×D;hH×liP[N×;×iPZPY;h×Z]FHY×k]
]lh×qPiP][¹

-HiPFH[ki× P[× kOHPh× ‡•i× ;hH× ;YhH;Ft× kOH× Y;hNHik× liHhi× ]M
hHiPFH[kP;Y× D;hH´× i]× rPkO]lk× HxHDkPqH× P[kHhqH[kP][×k]× ZPkPN;kH
kOPi× khH[F× ]M× FHDhH;iHF× Z]CPYPkt́ × kOH× [HHF× M]h× ;FFPkP][;Y
hHiPFH[kP;Y× D;hH× O]ZHi× Pi× YPXHYt× k]× P[DhH;iH× ilCik;[kP;YYt¹
�[]kOHh× eh]WHDkP][× ]M× FHZ;[F× Nh]rkO× k;XH[× Mh]Z× kOH×*lCYPD
�H;YkO×/H;ZÔi×;iiHiiZH[k×iO]ri×;×[HHF×M]h×;×MlhkOHh×ƒ€•×CHFi
P[×hHiPFH[kP;Y×D;hH×P[×/Olhh]DX×Ct×••‚„³

������������������������������������
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3 DUN � 3 ODFH� 3 R UWODQG�� 2UHJR Q

�,�Q�V�S�L�U�H�G�� �E�\�� �W�K�H�� �Q�H�J�D�W�L�Y�H�� �H�[�S�H�U�L�H�Q�F�H�V�� �W�K�D�W�� �K�H�U�� �P�R�W�K�H�U�� �Z�D�V�� �K�D�Y�L�Q�J�� �R�I�� �Q�X�U�V�L�Q�J�� �F�D�U�H�� �L�Q�� �W�H�U�P�V�� �R�I�� �O�R�V�V�� �R�I�� �S�U�L�Y�D�F�\���� �F�R�Q�W�U�R�O�� �D�Q�G
�I�U�H�H�G�R�P�����.�H�U�H�Q���%�U�R�Z�Q���:�L�O�V�R�Q���E�X�L�O�W���K�H�U���ê�U�V�W���$�V�V�L�V�W�H�G���/�L�Y�L�Q�J���&�R�P�S�O�H�[���R�I�����������X�Q�L�W�V���L�Q���3�R�U�W�O�D�Q�G�����2�U�H�J�R�Q���L�Q���W�K�H�����������V��

�:�L�O�V�R�Q�Í�V�� �P�R�W�K�H�U�Í�V�� �K�D�G�� �V�X�é�H�U�H�G�� �D�� �G�H�Y�D�V�W�D�W�L�Q�J�� �V�W�U�R�N�H���L�Q�� �K�H�U�� �����V�� �O�H�D�Y�L�Q�J�� �K�H�U�� �X�Q�D�E�O�H�� �W�R�� �V�W�D�Q�G���� �E�D�W�K�H���� �W�R�L�O�H�W�� �R�U�� �F�R�R�N�� �D�Q�G�� �Q�H�H�G�H�G
�L�Q�W�H�Q�V�L�Y�H���S�K�\�V�L�F�D�O���F�D�U�H���V�X�S�S�R�U�W���Q�H�H�G�V���E�X�W���K�H�U���P�H�Q�W�D�O���I�D�F�X�O�W�L�H�V���U�H�P�D�L�Q�H�G���X�Q�D�é�H�F�W�H�G�����2�Y�H�U���D�Q�G���D�E�R�Y�H���K�H�U���F�D�U�H�����:�L�O�V�R�Q�Í�V���P�R�W�K�H�U�Í�V
�O�L�Y�L�Q�J���Q�H�H�G�V���Z�H�U�H���P�R�G�H�V�W�����V�K�H���Z�D�Q�W�H�G���D���V�P�D�O�O���S�O�D�F�H���Z�L�W�K���K�H�U���R�Z�Q���N�L�W�F�K�H�Q�����E�H�G�U�R�R�P���D�Q�G���E�D�W�K�U�R�R�P���Z�K�H�U�H���V�K�H���F�R�X�O�G���O�R�F�N���K�H�U���R�Z�Q
�G�R�R�U�����F�R�Q�W�U�R�O���W�K�H���K�H�D�W�����K�D�Y�H���K�H�U���S�H�W�V�����E�H���V�X�U�U�R�X�Q�G�H�G���E�\���D�O�O���R�I���K�H�U���R�Z�Q���I�X�U�Q�L�W�X�U�H���D�Q�G���W�K�L�Q�J�V�����D�Q�G���J�H�W���X�S���Z�K�H�Q���V�K�H���Z�D�Q�W�H�G�����6�K�H
�Z�D�Q�W�H�G���W�R���O�L�Y�H���L�Q���D���S�O�D�F�H���Z�K�H�U�H���Q�R���R�Q�H���Z�R�X�O�G���W�H�O�O���K�H�U���Z�K�D�W���V�K�H���F�R�X�O�G���D�Q�G���F�R�X�O�G���Q�R�W���G�R�����D�Q�G���K�D�Y�H���S�U�L�Y�D�F�\���L�I���V�K�H���Z�D�Q�W�H�G��

�:�L�O�V�R�Q���V�H�W���R�X�W���F�U�H�D�W�L�Q�J���D���Q�H�Z���I�D�F�L�O�L�W�\�����Z�L�W�K���W�K�H���S�U�L�P�D�U�\���H�P�S�K�D�V�L�V���R�Q�� �D�Q�G���W�K�H���D�J�H�Q�F�\���R�I���U�H�V�L�G�H�Q�W�V ���+�H�U���Y�L�V�L�R�Q���Z�D�V���V�L�P�S�O�H ��
�D�W���3�R�U�W�O�D�Q�G���3�O�D�F�H�����H�D�F�K���X�Q�L�W���Z�D�V���D���V�H�O�I���F�R�Q�W�D�L�Q�H�G���D�S�D�U�W�P�H�Q�W���Z�K�H�U�H���U�H�V�L�G�H�Q�W�V���K�D�G���H�[�D�F�W�O�\���W�K�H���V�D�P�H���D�P�R�X�Q�W���R�I���F�R�Q�W�U�R�O���R�Y�H�U���Z�K�D�W
�W�K�H�\�� �G�L�G�� �D�V�� �V�R�P�H�R�Q�H�� �O�L�Y�L�Q�J�� �L�Q�� �J�H�Q�H�U�D�O�� �Q�H�H�G�V�� �K�R�X�V�L�Q�J���� �7�K�H�\�� �F�K�R�V�H�� �Z�K�R�� �V�K�D�U�H�G�� �W�K�H�L�U�� �V�S�D�F�H�� �Z�L�W�K���� �K�R�Z�� �W�K�H�\���P�D�Q�D�J�H�G�� �W�K�H�L�U�� �W�L�P�H��
�Z�K�D�W���W�K�H�\���G�L�G���H�D�F�K���G�D�\�����W�K�H�L�U���I�X�U�Q�L�W�X�U�H�����S�H�W�V�����G�H�F�R�U�D�W�L�R�Q�V�����S�R�V�V�H�V�V�L�R�Q�V���D�Q�G���K�H�D�W�L�Q�J��

�K�R�P�H�� �� �>���@

�%�X�W���U�H�V�L�G�H�Q�W�V���D�O�V�R���K�D�G���D�F�F�H�V�V���W�R���D�O�O���R�I���W�K�H���D�G�G�L�W�L�R�Q�D�O���K�H�O�S���W�K�H�\���P�D�\���Q�H�H�G���R�Q���V�L�W�H�����I�R�R�G�����S�H�U�V�R�Q�D�O���D�Q�G���Q�X�U�V�L�Q�J���F�D�U�H�����P�H�G�L�F�D�W�L�R�Q���W�K�D�W
�F�R�X�O�G�� �D�O�V�R�� �E�H�� �V�X�P�P�R�Q�H�G�� �L�Q�� �D�Q�� �H�P�H�U�J�H�Q�F�\�� �E�\�� �S�X�V�K�L�Q�J�� �D�� �E�X�W�W�R�Q���� �7�K�H�U�H�� �Z�D�V�� �D�O�V�R�� �K�H�O�S�� �Z�L�W�K�� �P�D�L�Q�W�D�L�Q�L�Q�J�� �D�� �K�L�J�K�� �T�X�D�O�L�W�\�� �R�I�� �O�L�I�H�� �L�I
�U�H�V�L�G�H�Q�W�V���Z�D�Q�W�H�G���L�W���� �K�D�Y�L�Q�J�� �F�R�P�S�D�Q�\���� �N�H�H�S�L�Q�J�� �X�S�� �F�R�Q�Q�H�F�W�L�R�Q�V�� �Z�L�W�K�� �W�K�H���R�X�W�V�L�G�H���Z�R�U�O�G���� �F�R�Q�W�L�Q�X�L�Q�J�� �W�K�H���D�F�W�L�Y�L�W�L�H�V�� �U�H�V�L�G�H�Q�W�V���Y�D�O�X�H�G
�P�R�V�W��

�7�K�H�� �O�H�Y�H�O�� �R�I�� �F�D�U�H�� �D�Y�D�L�O�D�E�O�H�� �P�D�W�F�K�H�G�� �Z�K�D�W�� �Z�D�V�� �G�H�O�L�Y�H�U�H�G�� �L�Q�� �V�W�D�Q�G�D�U�G�� �Q�X�U�V�L�Q�J�� �F�D�U�H���� �E�X�W�� �W�K�H�� �I�X�Q�G�D�P�H�Q�W�D�O�� �G�L�é�H�U�H�Q�F�H�V�� �Z�H�U�H��
�D�Q�G�� ���� �:�K�H�Q�� �S�U�R�Y�L�G�H�G���� �W�K�H�� �F�D�U�H�U�V�� �Z�H�U�H�� �H�Q�W�H�U�L�Q�J�� ���� �D�Q�G�� �W�K�H�� �U�H�V�L�G�H�Q�W���� �Q�R�W�� �W�K�H�� �F�D�U�H�U�V���� �V�H�W�� �W�K�H�� �V�F�K�H�G�X�O�H��
�J�U�R�X�Q�G���U�X�O�H�V�����D�Q�G���F�K�R�V�H���W�K�H���O�H�Y�H�O���R�I���U�L�V�N���W�K�H�\���Z�H�U�H���F�R�P�I�R�U�W�D�E�O�H���Z�L�W�K��

�F�R�Q�W�U�R�O
�D�J�H�Q�F�\ �W�K�H�� �U�H�V�L�G�H�Q�W�Í�V�� �K�R�P�H

�7�K�H���F�R�Q�F�H�S�W���Z�D�V���L�P�P�H�G�L�D�W�H�O�\���Z�L�G�H�O�\���S�R�S�X�O�D�U���D�Q�G���W�K�H���������� �X�Q�L�W�V���V�R�O�G���R�X�W���D�O�P�R�V�W���L�P�P�H�G�L�D�W�H�O�\���D�Q�G���D���V�H�F�R�Q�G���F�R�P�S�O�H�[���R�I���������� �X�Q�L�W�V
�Z�D�V���E�X�L�O�W���D�Q�G���Z�D�V���D�J�D�L�Q���D�O�P�R�V�W���L�P�P�H�G�L�D�W�H�O�\���ê�O�O�H�G�����%�X�W���W�K�H���D�X�W�K�R�U�L�W�L�H�V���Z�H�U�H���Z�R�U�U�L�H�G���D�E�R�X�W���W�K�H���V�D�I�H�W�\���R�I���Z�K�D�W���W�K�H�\���V�D�Z���D�V���D���U�D�G�L�F�D�O
�H�[�S�H�U�L�P�H�Q�W���W�K�D�W���Z�D�V���U�L�V�N�L�Q�J���W�K�H���K�H�D�O�W�K���D�Q�G���V�D�I�H�W�\���R�I���U�H�V�L�G�H�Q�W�V�����D�Q�G���U�H�T�X�L�U�H�G���:�L�O�V�R�Q���W�R���W�U�D�F�N���F�O�R�V�H�O�\���W�K�H���K�H�D�O�W�K�����F�R�J�Q�L�W�L�Y�H���D�E�L�O�L�W�L�H�V��
�S�K�\�V�L�F�D�O���I�X�Q�F�W�L�R�Q�L�Q�J���D�Q�G���O�L�I�H���V�D�W�L�V�I�D�F�W�L�R�Q���R�I���W�K�H���W�H�Q�D�Q�W�V��

�7�K�H�� �U�H�V�X�O�W�V�� �R�I�� �W�K�H�� �V�W�X�G�\�� �Z�H�U�H�� �S�X�E�O�L�V�K�H�G�� �L�Q�� ���������� �D�Q�G�� �Z�H�U�H�� �D�� �U�H�Y�H�O�D�W�L�R�Q���� �1�R�W�� �R�Q�O�\�� �K�D�G�� �W�K�H�� �U�H�V�L�G�H�Q�W�V�� �Q�R�W���W�U�D�G�H�G�� �W�K�H�L�U�� �K�H�D�O�W�K�� �I�R�U
�I�U�H�H�G�R�P���� �U�H�V�L�G�H�Q�W�V�Í�� �K�H�D�O�W�K�� �Z�D�V�� �P�D�L�Q�W�D�L�Q�H�G�� �Z�K�L�O�V�W�� �O�L�I�H�� �V�D�W�L�V�I�D�F�W�L�R�Q�� �K�D�G�� �L�Q�F�U�H�D�V�H�G�� �V�L�J�Q�L�ê�F�D�Q�W�O�\���� �3�K�\�V�L�F�D�O�� �D�Q�G�� �F�R�J�Q�L�W�L�Y�H�� �I�X�Q�F�W�L�R�Q�L�Q�J
�L�P�S�U�R�Y�H�G���D�Q�G���L�Q�F�L�G�H�Q�F�H���R�I���P�D�M�R�U���G�H�S�U�H�V�V�L�R�Q���I�H�O�O�����7�K�H���F�R�V�W���R�I���U�H�V�L�G�H�Q�W�V���R�Q���J�R�Y�H�U�Q�P�H�Q�W���V�X�S�S�R�U�W���Z�D�V�����������O�R�Z�H�U���W�K�D�Q���L�I���W�K�H�\���K�D�G
�E�H�H�Q���F�D�U�H�G���I�R�U���L�Q���D���Q�X�U�V�L�Q�J���K�R�P�H���>���@

� �� �� �: KL W HDF UH���'L O NHV�: RRG �Ê �RXU�QH[ W �H[ HP S O DU�V F KHP H�

*]YY;hF× /O]Z;i× �Fr;hFi× ;hDOPkHDki×O;qH× ;YhH;Ft×CHH[×D]ZZPiiP][HF×k]×FHqHY]e× ;×qPiP][×M]h×kOH×eh]e]iHF×iDOHZH×P[DYlFP[N
;FFhHiiP[N×O]r×kOH×FHqHY]eZH[k×Z;t×CH×eO;iHF×k]×FHYPqHh×kOH×[Hr×hHiPFH[kP;Y×]xHh×M]h×]YFHh×eH]eYH×;[F×;Yi]´×e]kH[kP;YYt́ ×kOH
hHFHqHY]eZH[k×]M×kOH×;FW;DH[k×€ˆ„•i×Hh;×OH;YkO×DH[khH×iO]lYF×kO;k×CH×;NhHHF×rPkO× �.×e;hk[Hhi¹

/OHPh×hHe]hk×iO]rHF×;×[lZCHh×]M×D;iH×iklFt×Hs;ZeYHi×P[×rOPDO×eh]NhHiiPqH×FHqHY]eHhi×O;qH×CHH[×HseY]hP[N×[Hr×r;ti×]M×CHkkHh
P[kHNh;kP[N×hHiPFH[kP;Y× ;[F× [lhiP[N×D;hH×rPkO×kOH×Y]D;Y×D]ZZl[Pkt¹× /OHiH× ;eeh];DOHi× ;hH×D][iPikH[k× rPkO× /Olhh]DXÔi×qPiP][×M]h
kh;[iM]hZ;kP][´×rPkO×[Hr×Z]FHYi×]M×D;hH×k]×H[ilhH×eH]eYH×rO]×[HHF×hHiPFH[kP;Y×;[F¿]h×[lhiP[N×D;hH×D;[×CH×ilee]hkHF×k]×hHZ;P[
hHD]N[Pi;CYt× e;hk× ]M× kOHPh× D]ZZl[Pkt́ × h;kOHh× kO;[× CHP[N× D;hHF× M]h× P[× ;[× P[ikPklkP][¹× �k× ;Yi]× hH|HDki× kOH× D]YY;C]h;kP][× CHkrHH[
�]l[DPY×;[F×  �.×e;hk[Hhi×k]×FHqHY]e×P[kHNh;kHF×D;hH×e;kOr;ti×M]h×]YFHh×eH]eYH´×k]× ;q]PF× l[[HDHii;ht× ;DlkH×;FZPiiP][i× ;[F
FHY;tHF×kh;[iMHhi×]M×D;hH´×Ct×Z;XP[N×Z]hH×D;hH×;q;PY;CYH×DY]iHh×k]×O]ZH¹
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7 K H �SURSRVH G�P L[ �RI�K RX VLQ J�DQ G�F DUH �SURYLVLRQ

/OH×eh]WHDk× ;PZi×k]×eh]qPFH× i]DP;Y×D;hH×;[F× [lhiP[N×D;hH×P[× ;
ieHDP;YPiHF× iHkkP[N× ]M× ƒ„× iHYMÊD][k;P[HF× FrHYYP[Ni×rPkO
;ii]DP;kHF× D;hH× M;DPYPkPHi× ÆY]l[NHi´× hHik;lh;[k´× khH;kZH[k
h]]Zi´× Y;l[Fht× HkD¹Ç¹× /OHhH× ;hH× kr]× iHYMÊD][k;P[HF
;DD]ZZ]F;kP][×kteHi³

/teH× •× É× "YFHh× *Hhi][Ôi× �Y;k³× …†Z•× iHYMÊD][k;P[HF
;e;hkZH[k× P[DYlFP[N× kr]× CHFh]]Zi´
YPqP[N¿FP[P[N¿XPkDOH[× ;[F× C;kOh]]Z¹× �skHh[;Y× ehPq;kH
C;YD][t×eh]qPFHF¹×.k]h;NH×ie;DH×eh]qPFHF¹×*]iiPCPYPkt×M]h
]eH[×eY;[×]h×Z]hH×kh;FPkP][;Y×Y;t]lki¹

������������������

/OH×6OPkH;DhH×¿×
PYXHi×6]]F×iDOHZH×rPYY×eh]qPFH×;×h;[NH×]M
O]ZHi× M]h× ]YFHh× eH]eYH× [HHFP[N× D;hH³× Mh]Z× iZ;YY× H;it× k]
Z;P[k;P[× |;ki× FHiPN[HF× M]h× Mh;PY× HYFHhYt× eH]eYH´× k]× hHkPhHZH[k
YPqP[N× M]h× kO]iH× rO]× rPiO× k]× F]r[iPwH× k]× ;× D;hH× hH;Ft
H[qPh][ZH[k´× P[DYlFP[N× e]kH[kP;YYt× ;× ZPs× ]M× ][H× ;[F× kr]
CHFh]]Z×FrHYYP[Ni×M]h×hH[k¹

/teH×‚×É×�[kHhZHFP;kH×�;hH×0[Pk×Ê×•†Z•×D;hH×iklFP]×rPkO
H[ÊilPkH× C;kOh]]Z¹× Ø .k]h;NH× ie;DH× M]h× rOHHYDO;Phi´
��*́ ×eHhi][;Y×CHY][NP[Ni×HkD¹×Ø�]]F×qPiPCPYPkt×Mh]Z×CHF
k]×C;kOh]]Z´×F]]h×;[F×rP[F]r¹¹

3UH SDUDW RU\� SK DVH � � ' H VLJQ � DQ G� 5 H DOLVLQ J

' H YH ORSP H Q W �3RW H Q W LDO

/OH× ;DD]ZZ]F;kP][× Pi× FHiPN[HF× k]× ;× OPNO× ik;[F;hF´× ;[F
P[DYlFHi× l[FHh|]]h× OH;kP[N× ;[F× iHe;h;kH× qH[kPY;kP][× itikHZi
M]h×H;DO×l[Pk¹×/OH×iHYMÊD][k;P[HF×[;klhH×]M×kOH×;DD]ZZ]F;kP][´
;[F× iHe;h;kH× qH[kPY;kP][× rPYY× OHYe× Z;[;NH× ;[t× P[MHDkP][
P[DYlFP[N× �"5�
¹× �;hHMlY× D][iPFHh;kP][× Pi× CHP[N× NPqH[× k]
Y;[FiD;eP[N× P[DYlFP[N× kOH× hHkH[kP][× ]M× ;i× Z;[t× khHHi× ;i
e]iiPCYH¹

/OH×;ee]P[kZH[k×]M×kOH×
HiPN[×/H;Z×H[;CYHF×FHk;PYHF×eY;[i×k]
CH×Fh;r[×le×M]h×kOH×iDOHZH×;[F×;YY]r×H;hYt×D][ilYk;kP][×rPkO
;×h;[NH×]M×ik;XHO]YFHhi´×P[DYlFP[N×kOH×Y]D;Y×D]ZZl[Pkt́ ×;C]lk
C]kO×kOH×qPiP][×M]h×D;hH×;[F× ilee]hk×M]h×;[× ;NHP[N×e]elY;kP][´
;[F×kOH×eh]e]i;Yi×M]h×kOH×iPkH¹×/OH×FHiPN[i×rPYY×;Yi]×;YY]r×D]ik
D][ilYk;[ki× k]× eh]qPFH× {hZ× HikPZ;kHi× ]M× kOH× D][ikhlDkP][× ;[F
]eHh;kP[N×D]iki×]M×kOH×M;DPYPkPHi¹

6H× ;PZØ×k]×hHeYPD;kH× ;[F×ClPYF× ][×kOH×q;YlHi´×HkO]i× ;[F×D;hH
Z]FHY×;YhH;Ft×FHZ][ikh;kHF×;k×*;hX×*Y;DH´×*]hkY;[F´×"hHN][¹

([ SORULQ J� RSW LRQ V� � VLW H � DVVH P EO\� DQ G� W K H � SRW H Q W LDO� IRU

D�MRLQ W �YH Q W X UH �ZLW K �1 +6�SDUW Q H UV

/OH× *]YY;hF× /O]Z;i× �Fr;hFi× hHe]hk× ;Yi]× D][DYlFHF× kO;k× kOH
6OPkH;DhH×¿×
PYXHi×6]]F×iPkH×]xHhi×;[×]ee]hkl[Pkt×k]×eh]qPFH
HsHZeY;ht×hHiPFH[kP;Y×;DD]ZZ]F;kP][×M]h×eH]eYH×rPkO×q;htP[N
YHqHYi× ]M× [HHF´× rOPYH× DhH;kP[N× ;× [Hr× D]ZZl[PktÊYHF×M]Dli× k]
kOH×k]r[×DH[khH¹×/OH×iDOHZH×;Yi]×l[Y]DXi×kOH×e]kH[kP;Y×M]h×kOH
eO;iHF× FHqHY]eZH[k× ]M× ;× [Hr× D]ZZl[Pkt× OH;YkO× M;DPYPkt× k]
hHeY;DH×HsPikP[N×eh]qPiP][×P[×kOH×.]lkO×"DXH[F][×�H;YkO×�H[khH¹

/OH× .]lkO× "DXH[F][× �H;YkO× �H[khH× ][× ;[× ;FW;DH[k× iPkH× ][

;hH[kO× �;[H× Pi× DlhhH[kYt× ]DDlePHF× Ct× ;× iP[NYH× O;[FHF× �*
*h;DkPDH´×;×Ch;[DO×ilhNHht×]M×;[×�qHYHt×*h;DkPDH´×;[F×;×h;[NH
]M×]kOHh×DYP[PD;Y×iHhqPDHi×P[DYlFP[N×�H;YkO×5PiPk]hi×;[F×FH[kPiki¹
 �.× e;hk[Hhi× O;qH× D][{hZHF× kOH× ClPYFP[N× Pi× []× Y][NHh× {k× M]h
elhe]iH´× ;[F× kOHt× iHH× e]kH[kP;Y× CH[H{ki× P[× hHFHqHY]eP[N× kOH
iPkH× k]× DhH;kH× ;× [Hr× OH;YkO× DH[khH¹× /OPi× D]lYF× ChP[N× k]NHkOHh
]kOHh× ilhNHhPHi× Mh]Z× kOH× Y]D;Y× ;hH;´× ;[F× CH× HglPeeHF× rPkO× ;
MlYYHh×h;[NH×]M×ehPZ;ht×D;hH×;[F×;ii]DP;kHF×M;DPYPkPHi´×hH|HDkP[N
kOH× [Hr× Z]FHY× ]M× D;hH× CHP[N× eP][HHhHF× ;k× kOH× �[kHNh;kHF
�HFPD;Y×�H[khHi¹

/OH×hHe]hk×Ct×*]YY;hF×/O]Z;i×�Fr;hFi×[]kHF×kOH×HsPikP[N×.]lkO
"DXH[F][× �H[khH× ¿× D]ZZl[Pkt× OlC× O;i× eh]qHF× e]elY;h× rPkO
hHiPFH[ki× iP[DH× Pki× ]eH[P[N× P[× ••€‚¹× �k× O;i× ;× rPFH×h;[NH× ]M
iHhqPDHi×;[F×;DkPqPkPHi´×;[F×DhH;kHi×;×ikh][N×D]ZZl[Pkt×M]Dli¹
�]rHqHh́ × kOHPh× hHe]hk× ;hNlHi× kOH× D]ZZl[Pkt× OlC× D]lYF× CH
CHkkHh× D][[HDkHF× k]× kOH× k]r[× DH[khH× PM× Pk× r;i× Y]D;kHF× ][× kOH
6OPkH;DhH×¿×
PYXHi×6]]F×iPkH¹

/teH× €× É× "YFHh× *Hhi][Ôi× �Y;k³× „…Z•× iHYMÊD][k;P[HF
;e;hkZH[k× P[DYlFP[N× CHFh]]Z´× YPqP[N¿× FP[P[N¿XPkDOH[
;[F× C;kOh]]Z× eh]qPFHF¹× �skHh[;Y× ehPq;kH× C;YD][t¹
.k]h;NH× ie;DH× eh]qPFHF¹× *]iiPCPYPkt× M]h× ]eH[× eY;[× ]h
Z]hH×kh;FPkP][;Y×Y;t]lki¹

�[×;FFPkP][´×;×MlhkOHh×‚•×iklFP]×|;ki×;hH×eh]e]iHF×M]h
�[kHhZHFP;kH×�;hH×liH³
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������������������

.lee]hkP[N×P[FHeH[FH[k×YPqP[N×M]h×Mh;PY×]YFHh×eH]eYH

.eHDP;YPiHF´×D;hHÊhH;Ft×;DD]ZZ]F;kP][´×rOHhH×hHiPFH[ki×D;[
H[W]t× ;YY× kOH× D]ZM]hk× ;[F× ehPq;Dt× ]M× ;× iHYMÊD][k;P[HF× O]ZH
ieHDP{D;YYt×FHiPN[HF×M]h×]YFHh×;NH´×O;i×ZlDO×k]×]xHh×Mh;PY×]YFHh
eH]eYH¹×/OH×;q;PY;CPYPkt×]M×][ÊiPkH×i]DP;Y×D;hH×;[F×[lhiP[N×D;hH
iHhqPDHi×rOH[×hHiPFH[ki×[HHF×kOHZ´×rPYY×H[;CYH×kOHZ×k]×hHk;P[
Æ;[F× hHN;P[Ç× kOHPh× P[FHeH[FH[DH¹× �[× D]ZCP[;kP][´× kOH× M;DPYPkPHi
;[F×iHhqPDHi×rPYY×OHYe×hHiPFH[ki×k]×YPqH×rHYY´×][×kOHPh×]r[×]h×rPkO
kOHPh× e;hk[Hh́ × k]× Z;P[k;P[× F;t× k]× F;t× YP[Xi× k]× M;ZPYPHi× ;[F
MhPH[Fi´× k]× Z;XH× liH× ]M× Y]D;Y× M;DPYPkPHi´× ;[F× k]× D][kP[lH× k]
D][khPClkH×k]×kOHPh×D]ZZl[PkPHi¹

�]h× Mh;PY× ]YFHh× eH]eYH´× ;× iP[NYH× iO;hHF× ;iiHiiZH[k´× D;hH× D]Ê
]hFP[;kP][× ;[F× ;[× ][ÊiPkH× rh;e;h]l[F× rHYYÊCHP[N× iHhqPDH´
C;iHF× ][× kOH× Z]FHY× FHiDhPCHF× P[× �O;ekHh× †́ × rPYY× H[ilhH× kOHPh
D;hH×[HHFi×;hH×ZHk×P[×;×r;t×kO;k×eh]Z]kHi×kOHPh×ikhH[NkOi×;[F
H[;CYHi× kOHZ× k]× Z;XH× MlYY× liH× ]M× Y]D;Y× ;ZH[PkPHi¹× 5PiPkP[N
�[kHNh;kHF×�]D;YPkt×/H;Zi×rPYY×eh]qPFH×;FqPDH×][×iHYMÊD;hH×;[F
;iiPik;[DH× rPkO× kOH× Z;[;NHZH[k× ]M× Y][N× kHhZ× D][FPkP][i
P[DYlFP[N×FP;CHkHi´×hHiePh;k]ht×FPi]hFHhi×;[F×OH;hk×M;PYlhH¹×/OH
;FW;DH[k× OH;YkO× DH[khH× rPYY× eh]qPFH× ;× h;[NH× ]M× �*× ;[F× ]kOHh
ehPZ;ht× D;hH× iHhqPDHi´× ;[F× P[× kPZH× rPYY× CH× FHqHY]eHF× rPkO× ;
rPFHh×h;[NH×]M×DYP[PD;Y×iHhqPDHi×;i×;×OH;YkO×;[F×rHYYÊCHP[N×OlC¹

/OH× eh]qPiP][× ]M× ieHDP;YPiHF× ;DD]ZZ]F;kP][´× ;[× P[kHNh;kHF
;iiHiiZH[k× ;[F× D;hH× eY;[× eh]qPFHF× Ct× ;× kH;Z× rPkO× CYH[FHF
h]YHi´× ;[F× ChP[NP[N× kOH× D;e;CPYPkt× ]M× ;× h;[NH× ]M× DYP[PD;Y
FPiDPeYP[Hi´×rPYY×ZH;[×P[×MlklhH×MHrHh×]YFHh×eH]eYH×rPYY×hHglPhH
;FZPiiP][×k]×O]iePk;Y¹Ø

)LQ DQ F LQ J

/OH× D]iki× ]M× FHqHY]eP[N× kOH× �]l[DPY× ]r[HF× iPkH× ;i× ;× OPNO
gl;YPkt× hHiPFH[kP;Y× M;DPYPkt× rPkO× ][ÊiPkH× D;hH× Pi× D][iPFHh;CYH¹
�]rHqHh́ ×P[×kOH×D][kHsk×]M×;×iOhP[XP[N×ehPq;kH×iHDk]h×hHiPFH[kP;Y
D;hH×]xHh×kOH×e;hk[HhiOPe×Zlik×CH×P[×;×e]iPkP][×k]×]xHh×kOH×D;hH
hHglPhHF× Ct× Y]D;Y× hHiPFH[ki¹× /OH× D;ePk;Y× Ml[FP[N× M]h× kOH× †„
hHiPFH[kP;Y×l[Pki´×;[F×;ii]DP;kHF×D;hH×M;DPYPkPHi´×rPYY×CH×Ml[FHF
;i×e;hk×]M×kOH×;NhHHF×D;ePk;Y×eh]Nh;ZZH¹

-HqH[lH× Ml[FP[N× k]× D]qHh× kOH× Y];[× D]iki´× ;i× rHYY× ;i
Z;[;NHZH[k×;[F×Z;P[kH[;[DH×]M×kOH×M;DPYPkt́ ×rPYY×CH×;q;PY;CYH
Mh]Z×hH[ki×;[F×iHhqPDH×DO;hNHi×M]h×kOH×ƒ„×iHYMÊD][k;P[HF×|;ki¹
*h]qP[N× D;hH× kOh]lNO× Pi× kH[;[Dt× Z]FHY× ;i× kOH× ;FFPkP][;Y
;Fq;[k;NH×kO;k× �]D;Y× �]liP[N× �YY]r;[DH×D;[×CH×DY;PZHF×ÆM]h
kO]iH×HYPNPCYHÇ´×;[F×kOPi×;FFPkP][;Y×hH[k;Y×P[D]ZH×D;[×CH×liHF×k]
]xiHk× C]hh]rP[N× Æ;[F× e]kH[kP;YYt× i]ZH× D;hH× D]ikiÇ¹×/OH× D;hH
;[F× ilee]hk× P[× kOH× iDOHZH× rPYY× CH× eh]qPFHF× Ct× 6HYYÊ
HP[N
/H;Zi´×;[F×kOH×iHhqPDH×eh]qPFHF×rPYY×CH×DO;hNH;CYH×P[×YP[H×rPkO
kOH×�]l[DPYÔi×e]YPDt×M]h×F]ZPDPYP;ht×D;hH¹

-H;CYHZH[k×�r;t×Mh]Z×�]ZH×;[F×�[kHhZHFP;kH×�;hH

/OH×6OPkH;DhH×¿×
PYXHi×6]]F×iDOHZH×rPYY×;Yi]×Z;XH×;×Z;W]h
D][khPClkP][× P[× ilee]hkP[N× ikh;kHNPHi× M]h× hH;CYHZH[k´× hHFlDP[N
FHY;tHF×kh;[iMHhi×]M×D;hH´×;[F×]kOHh×P[PkP;kPqHi×k]×eh]qPFH×D;hH
]lk× ]M× O]iePk;Y´× D;hH× DY]iHh× k]× O]ZH´× ;[F× qPhkl;Y× r;hFi¹× �[
;FFPkP][×k]×kOH×eHhZ;[H[k×O]ZHi×][×iPkH´×kOH×‚•×iHYMÊD][k;P[HF
iklFP]i×rPYY×rPFH[×kOH×O]liP[N×;[F×D;hH×]xHh×Y]D;YYt́ ×i]×kO;k×rH
D;[× Z]hH× hH;FPYt× ;q]PF× ;FZPiiP][i× Ct× ]xHhP[N× ;× O]ZH× Mh]Z
O]ZH´×;[F×ikHe×le¿ikHe×F]r[×D;hH×M]h×kO]iH×rO]×[HHF×Pk¹×/OPi
rPYY×P[DYlFH³

$� Q H Z� F DSDELOLW \� IRU� LQ GH SH Q GH Q W � OLYLQ J� � UH DEOH P H Q W

DQ G�LQ W H UP H GLDW H �F DUH

�[kHhZHFP;kH×D;hH×P[×;×hHiPFH[kP;Y×iHkkP[N×M]h×eH]eYH×rO]
D;[[]k× YPqH× P[× kOHPh× ]r[× O]ZH× ;k× ehHiH[k× Clk× O;qH× []
Y][N×kHhZ×[HHF×M]h×D;hH×P[×;×hHiPFH[kP;Y×iHkkP[N¾

.O]hk× ik;ti× M]h× kO]iH× hHglPhP[N× P[kH[iPqH× hH;CYHZH[k
iHhqPDHi×P[×;×hHiPFH[kP;Y×iHkkP[N¾

.O]hk×ik;ti×k]×;YY]r×;iiHiiZH[ki×ÆP[DYlFP[N×�][kP[l P[N
�H;YkOD;hH× É× ���× ;iiHiiZH[kiÇ× k]× CH× l[FHhk;XH[
]lkiPFH× ;[× ;DlkH× iHkkP[N× rOH[× kOHt× D;[[]k× CH
l[FHhk;XH[×P[×kOH×e;kPH[k¿iHhqPDH×liHhÔi×O]ZH¹

/OH× hHqH[lH× Ml[FP[N× D]ik× M]h× eh]qPFP[N× kOH× ‚•× P[kHhPZ× CHFi× Pi
HikPZ;kHF×k]×CH×DPhD;×à€´ƒ••×eHh×rHHX¹×/OPi×Ml[FP[N×r]lYF×M]hZ
e;hk× ]M× kOH× CliP[Hii× D;iH× M]h× kOH× iDOHZH× k]× CH× ;NhHHF× rPkO
 �.×e;hk[Hhi×;i×e;hk×]M×;×[Hr× ikh;kHNt×M]h×�[kHhZHFP;kH×�;hH¹
/OH× P[kHhPZ× CHFi× D]lYF× CH× ]xHhHF× k]× ]kOHh× ;lkO]hPkPHi× PM× kOH
Y]D;Y× FHZ;[F× eh]{YH× M]h× P[kHhZHFP;kH× D;hH× DO;[NHi´×]h× PM
[HDHii;ht́ × kOH× iHhqPDH× D]lYF× CH× hHZ]FHYYHF× ;[F× ]eHh;kHF× ;i
hHiPFH[kP;Y×D;hH×CHFi×Æ;[F×i]×DO;hNH;CYH×;k×kOH×Y]D;YYt×FHDY;hHF
h;kH¹

�[F× kO]iH× kO;k× O;qH× CHH[× ;FZPkkHF× CHD;liH× ]M× kOH× [HHF× M]h
khH;kZH[k×rOPDO×D;[×][Yt×CH×eh]qPFHF×P[×;×O]iePk;Y×D;[×hHklh[
k]×;×O]ZHYt×iHkkP[N×HqH[×PM×kOHt×O;qH×k]×r;Pk×M]h×;F;ek;kP][i×k]
CH× Z;FH× k]× kOHPh× ]r[× O]ZH´× ]h× k]× O;qH× kHDO[]Y]Nt× H[;CYHF
D;hH×FHeY]tHF×P[×kOHPh×O]ZH´×]h×PM×kOHt×[HHF×k]×D][q;YHiDH×P[×;
iHkkP[N×rOPDO×rPYY×OHYe×kOHZ×hHN;P[×kOH× ikhH[NkO×;[F× iXPYYi×M]h
P[FHeH[FH[k×YPqP[N×CHM]hH×hHklh[P[N×O]ZH¹
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�]ZCP[P[N×kOH×Z]FHY×rPkO×kOH×�[kHNh;kHF×�]D;YPkt× Hkr]hX×Z]FHY×iHk×]lk×P[×�O;ekHh×†́ ×rOHhH×Ct×D]ZZl[Pkt×DYP[PD;Y×kH;Zi×r]lYF
eh]qPFH×;×Z]FHY×]M×•ƒ¿†×D;hH×][ÊiPkH×rPkO×DYP[PD;Y×P[ÊhH;DO×eh]qPFHF×Mh]Z×kOH×�[kHNh;kHF×�]D;YPkt× Hkr]hX¹×/OPi×Z;t×CH×;kkh;DkPqH
k]× �.×e;hk[Hhi×P[×hHFlDP[N×hHYP;[DH×][×D]ikYt×D]ZZl[Pkt×O]iePk;Y×CHFi´×;YY]rP[N×e]kH[kP;Y×i;qP[Ni×Mh]Z×ZHFPD;Y×][ÊiPkH×ik;y[N
k]×CH×hHP[qHikHF×rPkOP[×kOH×�]D;YPkt× Hkr]hX×;[F×;×qPhkl;Y×r;hF×Z]FHY¹

� �� �� �7 KH�2S S RUW XQL W \ �W R�5H�W KL QN�& RO O L QV�+RXVH

/OH×�]l[DPY×O;i×][H×elhe]iH×ClPYk×hHiPFH[kP;Y×O]ZH´×�]YYP[i×�]liH´×P[×.ehP[NO]liH×-];F´×�]hhP[NO;Z´×.k ;[M]hFÊYHÊ�]eH×..€†×†��¹
�k×Pi×FHiPN[HF×k]×kOH×ik;[F;hFi×M]h×hHiPFH[kP;Y×D;hH×DlhhH[k×P[×kOH×€ˆ†•i×;[F×€ˆ‡•i×;[F×Pi×hHNPikHhHF×k]×eh]qPFH×eHhi][;Y×D;hH×;[F
;DD]ZZ]F;kP][×P[×iP[NYH×h]]Zi×M]h×;×Z;sPZlZ×]M×ƒ„×] YFHh×eH]eYH´×i]ZH×]M×rO]Z×Z;t×CH×YPqP[N×rPkO×FHZH[kP;×hHY;kHF×[HHFi¹
�]YYP[i×�]liH×Pi×rHYY×hHN;hFHF×Ct×hHiPFH[ki×;[F×kOHPh×M;ZPYPHi´×;[F×kOH×�;hH×,l;YPkt×�]ZZPiiP][×N;qH×kOH×O]ZH×;[×]qHh;YY×h;kP[N
]M×�]]F×P[×Pki×Y;kHik×P[ieHDkP][×hHe]hk×F;kHF×„×�ehPY×••€…¹×�]rHqHh́ ×Pk×F]Hi×O;qH×i]ZH×YPZPk;kP][i³×kOH×CHFh]]Zi×;hH×iZ;YY´×;[F
[][H×O;qH×H[ÊilPkH×C;kOh]]Zi¹×�]hH]qHh́ ×kOH×ClPYFP[N×eY;DHi×YPZPk;kP][i×][×kOH×D;hH×kO;k×D;[×CH×eh]qPFHF³×Pk×Pi×[]k×e]iiPCYH×k]
eY;DH×P[×�]YYP[i×�]liH×i]ZH×]YFHh×;FlYki×rO]×D;[[]k ×rHPNOk×CH;h×CHD;liH×kOH×iPwH×]M×i]ZH×]M×kOH×h]]Zi×eh]OPCPki×kOH×liH×]M
O]Piki×k]×;YY]r×ilDO×hHiPFH[ki×k]×kh;[iMHh×Mh]Z×CHF×k]×DO;Ph×]h×C;kO×]h×6�¹

/OH×6OPkH;DhH×¿×
PYXHi×6]]F×]xHhi×;[× ]ee]hkl[Pkt×C]kO×k]×;FFhHii×kOH×Nh]rP[N×FHZ;[F×M]h×hHiPFH[kP;Y×D;hH´×;[F×k]×P[qHik×P[
P[[]q;kP][×P[×D;hH´×;[F×k]×iHk×[Hr×OPNOHh×ik;[F;hFi×M]h×hHiPFH[kP;Y×eh]qPiP][×P[×kOH×
]h]lNO¹×�k×rPYY×;Yi]×eh]qPFH×kOH×]ee]hkl[Pkt×k]
l[FHhik;[F×Z]hH×MlYYt×O]r×kOH×M;DPYPkPHi×;[F×iHhqPDHi×;k×�]YYP[i×�]liH×D]lYF×CH×PZeh]qHF´×ClPYFP[N×][×Pki×HsPikP[N×ikhH[NkOi¹

�� ��6XS S RUW HG �+RXVLQJ�IRU�5HVLG HQW V�ZLW K�0HQW DO�+HD OW K�3 URE OHP V

.lee]hkHF×�PqP[N×eY;DHZH[ki×eh]qPFH×;DD]ZZ]F;kP][×k]×hHiPFH[ki×lil;YYt×P[×iO;hHF×O]liHi×rPkO×][ÊiPkH×ilee]hk×Mh]Z×D;hHhi×k]
;iiPik× rPkO× F;PYt× YPqP[N¹× /OH× DlhhH[k× Z]FHY× D]ZZPiiP][i× HskHh[;Y× eh]qPFHhi× k]× FHYPqHh× ;× D]hH× ilee]hk× ]xHh× rPkO× ;FFPkP][;Y
D]ZZPiiP][HF×O]lhi×C;iHF×][×;×ehHqP]li×;iiHiiZH[k×] M×kOH×P[FPqPFl;YÔi×[HHFi¹

������������������



& KDSW H U� ��� 5H LPDJLQLQJ� 6 XSSRUW H G� /LYLQJ�� 5H V LGH QW LD O� DQG� , QW H UPH GLDW H � & DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�× eh]e]hkP][× ]M× eY;DHZH[ki× M]h× iHhqPDH× liHhi× rPkO× kOH× Z]ik
DO;YYH[NP[N× CHO;qP]lh× ChH;X× F]r[´× hHglPhP[N× kOH× D]l[DPY× k]
D]ZZPiiP][× [Hr× eh]qPiP][× ;k× iO]hk× []kPDH´× i]ZHkPZHi× ]lk× ]M
C]h]lNO× ;[F× lil;YYt× ;k× P[DhH;iHF× D]ik¹× �[× ;[;YtiHi× ]M
/Olhh]DXÔi× .lee]hkHF× �PqP[N× F;k;× D][DYlFHF× kO;k× M]h× kOH
Z;W]hPkt× ]M× hHiPFH[ki× rPkO× ZH[k;Y× OH;YkO× eh]CYHZi× eY;DHZH[k
D]iki× hHZ;P[× ik;kPD× ]h× P[DhH;iH× ]qHh× kPZH´× ilNNHikP[N× kOH
DlhhH[k×Z]FHY×Z;t×[]k×CH×FHYPqHhP[N×kOH×]lkD]ZH×]M×P[DhH;iHF
P[FHeH[FH[DH×;i×rHYY×;i×Pk×D]lYF¹

/OH×Z;W]hPkt×]M×eH]eYH×;DDHiiP[N×ilee]hkHF×O]liP[N×hHglPhH×;
ZlYkPÊ;NH[Dt×;eeh];DO×k]×CH×;CYH×k]×;DOPHqH×kOHPh×N];Yi¹×*O;iH
�×rPYY×iHH×kOH×FHqHY]eZH[k×]M×;×O]YPikPD×Z]FHY×]M×D;hH×ik;xHF×Ct
ieHDP;YPiki×rO]×D;[×H;iPYt×;[F×irPMkYt×k;e×P[k]×]kOHh×HYHZH[ki
]M×ZH[k;Y×OH;YkO×k]×H[;CYH×kOH×hPNOk×P[kH[iPkt×]M×D;hH×;k×kOH×hPNOk
kPZH¹× /OH× ;CPYPkt× M]h× ik;x× k]× CH[H{k× Mh]Z× CHie]XH× ilee]hk´× M]h
Hs;ZeYH×Mh]Z× ;×Fl;Y×FP;N[]iPi× ilCik;[DH×ZPiliH×r]hX Hh́ × rPYY
H[O;[DH×kOH×]xHh×;[F×P[DhH;iH×kOH×]ee]hkl[PkPHi×M]h×;×NhH;kHh
YHqHY×]M×P[kHNh;kHF×D;hH×rPkO×]lkD]ZHi×P[DYlFP[N×;×hHFlDkP][×P[
hHY;eiH× ;[F× ;FZPiiP][× k]× P[e;kPH[k× iHhqPDHi¹× /OHhH×rPYY× CH× ;
XHH[× M]Dli× ][× Z;sPZPiP[N× hHD]qHht× ;[F× ik;CPYPkt× i]×H;DO
P[FPqPFl;Y×D;[×hH;DO×kOH×Z;sPZlZ×YHqHY×]M×P[FHeH[FH[DH×;[F
;DOPHqH×rO;k×Pi×PZe]hk;[k×k]×kOHZ

�FH;YYt́ × .lee]hkHF× �PqP[N× eh]qPiP][× iO]lYF× eh]Z]kH
P[FHeH[FH[DH× P[× kOH× eH]eYH× CHP[N× ilee]hkHF´× rPkO× ilee]hk
e;DX;NHi× ik;hkP[N× ;k× ;× OPNOHh× YHqHY× ;[F× kOH[× hHFlDP[N× ;i× kOH
hHiPFH[k× CHP[N× ilee]hkHF× N;P[i× [Hr× iXPYYi× ;[F× CHD]ZH× Z]hH
P[FHeH[FH[k¹×�]rHqHh́ ×kOH×DlhhH[k×eh]DHii×]M×;iiHiiZH[k×;[F
kOH[× D]ZZPiiP][P[N× ;× {sHF× e;DX;NH× ]M× D]hH× ilee]hk× ;[F× iHk
O]lhi× Pi× P[|HsPCYH× ;[F× l[;CYH× k]× ;FWlik× ;[F× |Hs× ilee]hk
ilyDPH[kYt×P[×hHie][iH×k]×P[FPqPFl;Y×DPhDlZik;[DHi¹

6H× rPYY× ½kHik× ;[F× YH;h[½× kOPi× [Hr× Z]FHY× Ct× elhDO;iP[N× kr]
eh]eHhkPHi× rPkOP[× /Olhh]DX× ;[F× D]ZZPiiP][P[N× ;× OPNO× gl;YPkt
eh]qPFHh× k]× FHYPqHh× |HsPCYH× ½P[ÊhH;DO½× ilee]hk× k]× hHiPFH[ki× P[
D][Wl[DkP][×rPkO×;×FHFPD;kHF×;FFPDkP][i×r]hXHh¹

�lhkOHhZ]hH´× MHHFC;DX× Mh]Z× eh]qPFHhi× ilNNHiki× kO;k×Z;[t
DYPH[ki× O;qH× ;FFPDkP][× eh]CYHZi× kO;k× ehHqH[kHF× hHD]qHht× ;[F
kO;k× kOH× r;t× rH× O;qH× OPik]hPD;YYt× D]ZZPiiP][HF× FhlN× ;[F
;YD]O]Y× khH;kZH[k× ;i× ;× iHe;h;kH× iHhqPDH× ZH;[k× kO;k×P[× Z;[t
D;iHi´×ilee]hk×r;i×Mh;NZH[kHF×;[F×FPyDlYk×k]×;DDHii¹

6H×;hH×DlhhH[kYt×FHqHY]eP[N×;×[Hr×Z]FHY×]M×D;hH×M]h×.lee]hkHF
�PqP[N× M]h× eH]eYH× rPkO× ZH[k;Y× OH;YkO× eh]CYHZi¹× 6H× rPYY
elhDO;iH× kr]× ;FFPkP][;Y× M]lh× ;[F× kOhHH× CHFh]]ZHF× O]liHi
rPkOP[× kOH× 
]h]lNO× ;[F× D]ZZPiiP][× ;× khlikHF× eh]qPFHh× k]
FHYPqHh× kOH× Z]FHY¹× /OH× Z]FHY× hH|HDki× ;× ikhH[NkOi× C;iHF
;eeh];DO× ;[F× kOH× ehP[DPeYHi× ]M× "eH[× 
P;Y]NlH× rOHhH×;YY
HYHZH[ki× XHt× k]× ;[× P[FPqPFl;YÔi× D;hH× ;[F× rHYYCHP[N×rPYY× r]hX
k]NHkOHh́ ×rPkO×;×iO;hHF×l[FHhik;[FP[N×]M×rO;k×Z;kkHhi×Z]ik×k]
kOH×eHhi][×;[F×;×M]Dli×][×ik;CPYPi;kP][×;[F×rOHhH×;eeh]ehP;kH´
hHD]qHht¹× /OH× Z]FHY× rPYY× []k× CH× Ó][H× iPwH× {ki× ;YYÔ×rPkO× ;× ehHÊ
ieHDP{HF× [lZCHh× ]M× D;hH× O]lhi´× Clk× rPYY× |Hs× k]× kOH
hHglPhHZH[ki×]M×kOH×P[FPqPFl;Y×][×;×F;PYt×C;iPi¹

������������������



& KDSW H U� ��� 5H LPDJLQLQJ� 6 XSSRUW H G� /LYLQJ�� 5H V LGH QW LD O� DQG� , QW H UPH GLDW H � & DUH

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

&K DSW H U�5 H IH UH Q F H V

€¹×��**�×Ê×
HiPN[×Ê×/]ePDi×Ê×-Hi]lhDHi×Ê×�]liP[N×�� �9

•¹×‚× �]ZeHkPkP][× ;[F× �;hXHki× �lkO]hPkt́ × �;hH× O]ZHi× Z;hXHk
iklFt́ ×elCYPiOHF×‚•× ]qHZCHh×••€†×�9

‚¹×6PYi][´× �¹
¹× �Pik]hPD;Y× �q]YlkP][× ]M× �iiPikHF× �PqP[N× P[× kOH
0[PkHF×.k;kHi´×€ˆ†ˆ×k]×*hHiH[k´× ×ƒ†´×ieHDP;Y×PiilH
‚×Æ•••†Ç³×‡Ê€••¹

�Hh][k]Y]NPik´

ƒ¹×6PYi][´× �¹
¹´× �;FF´× -¹�¹´× ;[F× .;iY]ŕ × �¹× �]ZZl[P kt× 
;iHF
�;hH× P[× ;[× �[ikPklkP][³×  Hr× �eeh];DOHi× ;[F× 
H{[PkP] [i× ]M
�][NÊ/HhZ× �;hH´× e;eHh× ehHiH[kHF× ;k× ƒ€ × �[[l;Y× .DPH[kP{D
�HHkP[N× ]M× kOH× �Hh][k]Y]NPD;Y× .]DPHkt× ]M× �ZHhPD;´× .;[
�h;[DPiD]´× ]¹×€ˆ‡‡¹×�PkHF×P[×6PYi][×Ñ�Pik]hPD;Y×�q]YlkP][Ò×

ik

�9

������������������



�,�Q�W�H�J�U�D�W�H�G���*�R�Y�H�U�Q�D�Q�F�H�����'�H�O�L�Y�H�U�\���D�Q�G
�&�R�P�P�L�V�V�L�R�Q�L�Q�J

&KDSWHU����

0DNLQJ�,W�+DSSHQ



&KDSWHU���� �0DNLQJ�LW�+DSSHQ� �,QWHJUDWHG

*R YHUQDQFH� �'HOLYHU\�DQG�&R PPLVVLR QLQJ

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OPi× {[;Y× DO;ekHh× FHiDhPCHi× kOH× N]qHh[;[DH× ;[F× FHYPqHht
;hDOPkHDklhH×hHglPhHF×k]×klh[× ]lh×qPiP][×P[k]× ;×hH;YPkt́ × ;[F×[Hr
OPNOÊYHqHY× ehP[DPeYHi× ;h]l[F× D]ZZPiiP][P[N× ;hh;[NHZH[ki× k]
ilee]hk×kOH×kh;[iM]hZ;kP][¹×/OPi×r]hX×rPYY×CH×FHqHY]eHF×MlhkOHh
FlhP[N×••••¿•‚×P[×[HN]kP;kP][×rPkO×�PF×;[F×.]lkO×�i iHs×��.×;[F
Y]D;Y×OH;YkO´×D;hH×;[F×kOPhF×iHDk]h×e;hk[Hhi´×;i×��.×N]qHh[;[DH
;hh;[NHZH[ki×HZHhNH¹

�����%DFNJ U RXQG

/OH×hHDH[k×N]qHh[ZH[k×rOPkH×e;eHh×
HZeO;iPiHF×kOH×PZe]hk;[DH×]M× ×É

NH]Nh;eOPD;Y×Y]D;YPkPHi×CHY]r×��.×YHqHY×;i×kOH×ehPZ;ht×eY;[[P[N
M]]kehP[k× M]h× P[kHNh;kP][× ]M× OH;YkO× ;[F× D;hH× iHhqPDHi× ;[F
ClFNHki× ilee]hkHF× Ct× iP[NYH× eY;DHÊC;iHF× ]lkD]ZHi
Mh;ZHr]hXi¹

�]P[P[N×le×�;hH×M]h×*H]eYH´
*Y;DHi×;[F×*]elY;kP][i× eY;DH

�����*RYHU QDQFH

� � �� �� �*RY HUQDQF H�%HW ZHHQ�W KH�,& 6�DQG �7 ,& $

�lklhH×;hh;[NHZH[ki×[HHF×k]×ClPYF×le][×kOH×HsPikP[N×ikhlDklhHi
M]h× N]qHh[;[DH× rPkOP[× kOH× rPFHh× ��.× itikHZ× ;[F× P[DYlFH× ;
M]hZ;Y×FHq]YlkP][×;[F×FHYHN;kP][×;NhHHZH[k×kO;k×iHk×]lk×DYH;h
HseHDk;kP][i× ][× C]kO× iPFHi× ;[F× Hik;CYPiOHF× ;× iHhPHi× ]M× XHt
OPNOÊYHqHY× eY;DHÊC;iHF× ]lkD]ZHi× ;N;P[ik× rOPDO× eHhM]hZ;[DH
D]lYF× CH× h]lkP[HYt× Hq;Yl;kHF¹× /OH× ;hh;[NHZH[k× rPYY×[HHF× k]
ieHDPMt× rO;k× ZPkPN;kP][× r]lYF× CH× k;XH[× ;[F× Ct× rO]Z×rOH[
eHhM]hZ;[DH×YHqHYi×rHhH×[]k×CHP[N×;DOPHqHF×;[F×;NhHH×;×M]hZ
]M× HiD;Y;kP][× ;[F´× lYkPZ;kHYt× ]M× i;[DkP][× rOH[× ZPkPN;kP][× FPF
[]k×FhPqH×;[kPDPe;kHF×PZeh]qHZH[ki¹

/OH× ;hh;[NHZH[k× r]lYF× [HHF× k]× CH× r;kHhkPNOk× ;[F× D][k;P[
DYH;h× eh]DHiiHi× k]× H[;CYH× kOH× ��.× k]× MHHY× ;iilh;[DH× kO;k× ;[t
eHhDHPqHF×hPiXi×rHhH×ZPkPN;kHF´×;[F×kO;k×D][kh]Y×D]lYF×CH×;[F
r]lYF×CH×hHÊHik;CYPiOHF×DH[kh;YYt×rOHhH×eHhM]hZ;[DH×hHglPhHF
Pk¹

/OH×qPiP][×;[F×eh]e]i;Yi×iHk×]lk×P[×kOPi×ikh;kHNt×;hH×;ZCPkP]li
;[F× D]ZehHOH[iPqH× ;[F× FHiDhPCH× ;× Ml[F;ZH[k;Y× iOPMk×P[× kOH
r;t× rH× O;qH× kh;FPkP][;YYt× k]× FHYPqHhHF× OH;YkO× ;[F× rHYYCHP[N
iHhqPDHi×Mh]Z×][H×kO;k×Pi×iPY]HF×;[F×k]e×F]r[×k]×][H×rOPDO×Pi
hHiPFH[k×DH[khHF×;[F×P[kHNh;kHF¹

.PZPY;hYt́ ×/���×r]lYF×[HHF×k]×MHHY×kO;k×kOH×[HDHii;ht×;lk][]Zt
hHglPhHF×k]×;DOPHqH×iPN[P{D;[k×DO;[NH×r;i×H[iOhP[HF×P[×kOH
;NhHHZH[k´×]kOHhrPiH×Y]D;Y×FHDPiP][×Z;XP[N×D]lYF×CH×iHqHhHYt
D]Zeh]ZPiHF×Ct×ClhH;lDh;kPD×FHY;t×;[F×ilCWHDk×k]×]lkiPFH
DO;[NHi×]qHh×rOPDO×Pk×O;F×YPkkYH×]h×[]×D][kh]Y¹×�[×kHhZi×]M×FH{DPk
Z;[;NHZH[k´×Pk×Z;t×CH×[HDHii;ht×k]×;NhHH×;×M]hZ×]M×N;P[
iO;hH×i]×kO;k×C]kO×e;hkPHi×r]lYF×CH[H{k×Mh]Z×HyDPH[DPHi
NH[Hh;kHF×Ct×[Hr×r;ti×]M×FHYPqHht¹

��� ��, QW URG XFW LRQ

"[H× r;t× ]M× ]qHhD]ZP[N× kOPi× kH[iP][× r]lYF× CH× k]× DhH;kH× kr]
FPikP[DkPqH×N]qHh[;[DH× ikhlDklhHi³× ][H×k]×D]qHh×kOH×FHq]YlkP][
;hh;[NHZH[ki× CHkrHH[× kOH× ��.× ;[F× /���´× ;[F× ;[]kOHh× k]
Z;[;NH×kOPi×kOh]lNO×;×D]YY;C]h;kPqH×N]qHh[;[DH×;hh;[NHZH[k
;k×kOH×Y]D;Y×YHqHY¹

�]qHh[;[DH× ;hh;[NHZH[ki×CHkrHH[×kOH× �PF× ;[F× .]lkO× � iiHs
Æ�.�Ç× �[kHNh;kHF× �;hH× *;hk[HhiOPe× Æ��.Ç× ;[F× kOH× /Olhh]DX
�[kHNh;kHF×�;hH×�YYP;[DH×Æ/���Ç×rPYY×[HHF×k]×ilee]hk×kOPi×[;kP][;Y
e]YPDt×FPhHDkP][×rOPYik×hH|HDkP[N×kr]×hHglPhHZH[ki¾×kOH×[HHF×M]h
kOH×��.´×;[F×lYkPZ;kHYt× �.×�[NY;[F´×k]×CH×hH;iilhHF×kO;k×kOH
liH× ]M× hHi]lhDHi× ;[F× FHYPqHht× ]M× rHYYÊCHP[N× iHhqPDHi× P[
/Olhh]DX× ;hH× ;DOPHqP[N× kOH× ]lkD]ZHi× hHglPhHF× Ct× kOHiH
e;hk[Hhi´×;[F×kOH×[HHF×M]h×;lk][]Zt×P[×FHDPiP][×Z;XP[N×rPkOP[
kOH×/Olhh]DX×itikHZ¹×/OPi×FPDO]k]Zt×D;[×CH×iHH[×k]×hH|HDk×kOH
P[OHhH[k×kH[iP][×P[×O;qP[N×;×k]e×F]r[×]h×C]kk]ZÊle×;eeh];DO
k]×itikHZ×]qHhiPNOk¹

/]×MlYYt×hH;YPiH×kOH×e]kH[kP;Y×M]h×iHhqPDH×kh;[iM]hZ;kP][×P[OHhH[k
P[× kOPi× × ikh;kHNt́ × ;× FHq]YlkP][× ]M
hHi]lhDH×;[F×FHYPqHht×FHDPiP][×Z;XP[N×CHkrHH[×�PF×;[F×.]lkO
�iiHs× ��.× ;[F× /Olhh]DX× [HHFi× k]× Zlik× CH× ;NhHHF¹× /OPi× Pi× kOH
C;iPi×le][×rOPDO×kOH×PFH;×]M×ilCiPFP;hPkt×Pi×Nh]l[FHF´×O]rHqHh
lYkPZ;kH×;DD]l[k;CPYPkt×M]h×ZlDO×]M×kOH×itikHZ×rPYY×hHZ;P[×rPkO
kOH× ��.´× rO]× Zlik× CH× ;iilhHF× kO;k× kOH× /Olhh]DX× .kh;kHNt× Pi
eHhM]hZP[N× rHYY× ;[F× ZHHkP[N× kOH× HseHDk;kP][i× ]M× kOH× rPFHh
itikHZ¹

�;iH× M]h× �lhkOHh× �O;[NH

������������������



& KDSW H U� ���� 0DN LQJ� LW � +DSSH Q�� , QW H JUDW H G� *RYH UQDQF H �� 'H OLYH U\� DQG� & RPPLV V LRQLQJ

¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OH×/Olhh]DX×ikh;kHNt×Pi×C;iHF×le][×;×[lZCHh×]M×XHt×ehP[DPeYHi
P[DYlFP[N³

� � �� �� � 7 KH� 5RO H� DQG � )XQF W L RQ� RI � W KH� +HDO W K

DQG �: HO O E HL QJ�%RDUG

�6

i× ;Yi]× O;qH× ;× XHt× h]YH× P[× FHYPqHhP[N× N]qHh[;[DH× ;[F
]qHhiPNOk× ;hh;[NHZH[ki× M]h× kOH× 
HkkHh× �;hH× �l[F× Æ
��Ç× ;[F

HkkHh×�;hH×�l[F×*Y;[¹× /OH×
HkkHh× �;hH× �l[F×Pi× ;×e]]YHF×Ml[F
;Dh]ii× OH;YkO× ;[F× ;FlYk× i]DP;Y× D;hH× M]h× kOH× Y]D;Y× Æ�6


M]]kehP[kÇ×;hH;¹× �ki× elhe]iH× Pi× k]× H[;CYH× P[kHNh;kP][× ;Dh]ii× kOH
OH;YkO× ;[F× D;hH× itikHZ× ;[F× eh]Z]kH× kOH× PFH[kP{D;kP][× ;[F
FHYPqHht× ]M× W]P[kYt× ;NhHHF× ;PZi× ;[F× ]CWHDkPqHi¹× /OPi× ikh;kHNt
eh]e]iHi× kO;k× kOH× 
��× Pi× liHF× ;i× ;× qHOPDYH× kOh]lNO×rOPDO
itikHZ×ClFNHki×P[×kOHPh×k]k;YPkt×;hH×e]]YHF×;[F×liHF×k]×FHYPqHh
Pki×;PZi×;[F×]CWHDkPqHi¹×/OPi×rPYY×hHglPhH×;×D]ZeYHkH×hHqPHr×]M
kOH×DlhhH[k×
��×*Y;[×;[F×;hh;[NHZH[ki¹

� � �� �� � *RY HUQDQF H� %HW ZHHQ� 7 ,& $� DQG � /RF DO

3DUW QHUV

�6

i×;Dh]ii×�PF×;[F×.]lkO×�iiHs×;hH×DlhhH[kYt×l[FH hk;XP[N
;×hHqPHr×]M×kOHPh×Ml[DkP][i×P[×kOH×YPNOk×]M×M]hkOD]ZP[N×YHNPiY;kP][
][× �[kHNh;kHF× �;hH× .tikHZi¹× *;hk× ]M× kOH× hHqPHr× rPYY× ;iiPik

];hFi× k]× l[FHhik;[F× MlklhH× N]qHh[;[DH× ;[F× Ml[DkP][ ;YPkt
hHglPhHZH[ki´× P[DYlFP[N× O]r× kOHt× rPYY× P[|lH[DH× ;[F×ilee]hk
kOH× FHYPqHht× ]M× PZeh]qHF× OH;YkO× ]lkD]ZHi× kOh]lNO× XHt
ikh;kHNPHi×ilDO×;i×kOPi× ¹×/OH×hHqPHr×rPYY
;Yi]× OHYe× k]× PFH[kPMt× kOH× N]qHh[;[DH× ;hh;[NHZH[ki× hHglPhHF
CHkrHH[× ÓeY;DHÔ× É× P¹H¹× /Olhh]DX´× ;[F× kOH× ��.× ;[F× O]r× kOHt
iO]lYF× ]eHh;kH×É×P[DYlFP[N×e]kH[kP;Y× ;hH;i× ]M×D][|PDk´× ]qHhY;e
;[F×hHie][iPCPYPkt¹× /OPi× rPYY× OHYe× k]× iO;eH× kOH× ;M]hHZH[kP][HF
FHq]YlkP][× ;[F× FHYHN;kP][× ;NhHHZH[k× CHkrHH[× kOH× ��.× ;[F
/Olhh]DX×�[kHNh;kHF×�;hH×�YYP;[DH×Æ/���Ç¹

�;iH×M]h×�lhkOHh×�O;[NH

������������������

/OPi×Z]FHY×Pi×CHD]ZP[N×Z]hH×D]ZZ][×eY;DH×;[F×O;i×CHH[
FH{[HF×;i×M]YY]ri³

6]hXP[N× kOh]lNO× O]r× kOPi× D]YY;C]h;kPqH× N]qHh[;[DH
;hh;[NHZH[k× Pi× Hik;CYPiOHF× ;[F× PZeYHZH[kHF× rPkOP[× kOH
/Olhh]DX× itikHZ× Pi× ikPYY× CHP[N× FHqHY]eHF´× P[DYlFP[N
;hh;[NHZH[ki× ][× N]qHh[;[DH´× FHq]YlkP][× ;[F× FHYHN;kP][
CHkrHH[× kOH× ��.× ;[F× /���¹× �]rHqHh́ × kOHt× ;hH× C]kO× DhPkPD;Y
HYHZH[ki× ]M× kOH× ]qHh;YY× ikh;kHNt× PM× kOH× kh;[iM]hZ;kP][× ]M
iHhqPDHi´× rPkO× kOH× D]h]YY;ht× ]M× PZeh]qHF× ]lkD]ZHi× ;[F× Z]hH
HxHDkPqH×liH×]M×hHi]lhDHi´×Pi×k]×CH×hH;YPiHF×P[×/Olhh]DX¹

�k×r]lYF×CH×PZe]iiPCYH×k]×eh]Z]kH×kOHiH×ehP[DPeYHi×P[×;×itikHZ
kO;k× ikPYY× Z;P[k;P[HF× DH[kh;YPiHF× D][kh]Y× ;[F× rOHhH× kOHhH× r;i
YPZPkHF× ;lk][]Zt× P[× FHDPiP][× Z;XP[N¹× /OPi× iOPMk× hHglPhHi× ;
Ml[F;ZH[k;Y×DO;[NH×P[×DlYklhH×;[F×ZP[FiHk³

.lCiPFP;hPkt

�]Êeh]FlDkP][×;[F×FHiPN[
�gl;YPiP[N×e]rHh×CHkrHH[×DPkPwH[i×;[F×eh]MHiiP][;Yi

.lee]hkP[N×iHYMÊOHYe×kOh]lNO×iO;hHF×i]YlkP][×{[FP[N
*]elY;kP][×OH;YkO×kOH]ht×;[F×;×M]Dli×le][×kOH×Ch];FHh
FHkHhZP[;[ki×]M×OH;YkO×;[F

�[FP[N×OH;YkO×P[Hgl;YPkPHi¹

/OPi×r]lYF×hHglPhH×;×itikHZ×]M×�]YY;C]h;kPqH×�]qHh[;[DH×k]×CH
;NhHHF× CHkrHH[× ;YY× e;hk[Hhi× ]eHh;kP[N× rPkO× kOH× /Olhh]DX
�YYP;[DH´×P[DYlFP[N×D]ZZl[PkPHi×;[F×]kOHh×liHhÊYHF×]h×DPkPwH[Ê
YHF×;ii]DP;kP][i¹

��

�&�R�O�O�D�E�R�U�D�W�L�Y�H�� �J�R�Y�H�U�Q�D�Q�F�H�� �L�V�� �P�R�V�W�� �E�U�R�D�G�O�\�� �G�H�ê�Q�H�G�� �D�V�� �D

�S�U�R�F�H�V�V�� �L�Q�Y�R�O�Y�L�Q�J�� �V�W�D�W�H�� �D�Q�G�� �Q�R�Q���V�W�D�W�H�� �D�F�W�R�U�V�� �M�R�L�Q�W�O�\

�D�G�G�U�H�V�V�L�Q�J�� �D�Q�� �L�V�V�X�H���� �E�H�� �W�K�H�\�� �F�L�Y�L�O�� �V�R�F�L�H�W�\���� �S�X�E�O�L�F�� �R�U

�S�U�L�Y�D�W�H���R�U�J�D�Q�L�V�D�W�L�R�Q�V�����R�U���L�Q�G�L�Y�L�G�X�D�O���F�L�W�L�]�H�Q�V�>���@

��

�3�X�E�O�L�F���P�D�Q�D�J�H�U�V���P�X�V�W���U�H�Y�L�V�L�W���W�K�H�L�U���R�X�W�O�R�R�N���R�Q���W�K�H���U�R�O�H�V

�W�K�D�W�� �W�K�H�\�� �D�Q�G�� �W�K�H�� �S�X�E�O�L�F�� �V�K�R�X�O�G�� �S�O�D�\�� �L�Q�� �S�X�E�O�L�F�� �V�H�U�Y�L�F�H�V��

�7�K�H�� �Z�D�\�V�� �L�Q�� �Z�K�L�F�K�� �R�U�J�D�Q�L�V�D�W�L�R�Q�D�O�� �F�X�O�W�X�U�H�V�� �P�H�G�L�D�W�H

�S�D�W�L�H�Q�W�V�Í�� �H�P�S�R�Z�H�U�P�H�Q�W�� �P�D�W�W�H�U�V���� �3�D�W�L�H�Q�W�V�� �P�D�N�H�� �D

�W�U�D�Q�V�L�W�L�R�Q�� �I�U�R�P�� �V�L�P�S�O�H�� �X�V�H�U�V�� �D�Q�G�� �F�K�R�R�V�H�U�V�� �W�R�� �P�D�N�H�U�V

�D�Q�G���V�K�D�S�H�U�V���R�I���K�H�D�O�W�K���V�H�U�Y�L�F�H�V�>���@

�H;YkO× ;[F× 6HYYCHP[N× 
];hFi× Æ�6

Ç× ;hH× hHie][iPCYH×M]h
iHkkP[N× ]lk× ;× eY;[× M]h× PZeh]qP[N× kOH× OH;YkO× ;[F× rHYYCHP[N× ]M
kOHPh×Y]D;Y×;hH;×É×X[]r[×;i×kOH×�H;YkO×;[F×6HYYCHP[N×.kh;kHNt
Æ�6
.Ç¹×/OPi× × ikh;kHNt× Pi× hHie][iPCYH
M]h×FHYPqHhP[N×]h×D][khPClkP[N×k]r;hFi×;×[lZCHh×]M×kOH×ehP]hPkPHi
D][k;P[HF× rPkOP[× kOH× [HrYt× hHMhHiOHF× �6
.¹× �i× ilDO´× kOH
�6

× Pi× qHht× ZlDO× e;hk× ]M× kOH× N]qHh[;[DH× ;hh;[NHZH[ki× ]M
kOPi×ikh;kHNt¹

�;iH× M]h× �lhkOHh× �O;[NH
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� � �� �� �+RZ�L V�*RRG �*RY HUQDQF H�HQIRUF HG "

�����'HOLYHU \�$U U DQJ HP HQWV

/OH× ��.× ehP[DPeYHi× kO;k× iO;eH× ]lh× N]qHh[;[DH× ;hh;[NHZH[ki× Zlik× ;Yi]× iO;eH× kOH× D][FPkP][i× kO;k× FhPqH× O]r× kOH× e;hk[HhiOPe
Ml[DkP][i×;[F×FhPqH×O]r×FHDPiP][i×;hH×Z;FH¹×/tePD;YYt́ ×kOHiH×;hH³

�]ZZPiiP][P[N×;hh;[NHZH[ki

*HhM]hZ;[DH×Z;[;NHZH[k

�[M]hZ;kP][×;[F×F;k;×Z;[;NHZH[k

*]YPDt×;[F×eh]DHFlhH
*h]DlhHZH[k

�[kHhehHk;kP][×]M×YHNPiY;kP][×;[F×hHNlY;kP][

*h]DHii

-PiX×Z;[;NHZH[k

�P[;[DH×;[F×hHi]lhDH×Z;[;NHZH[k

�×hHqPHr×]M×kOHiH×Æk]×H[ilhH×kOHt×;hH×iHk×;N;P[ik×kOH×ehP[DPeYHi×]M×��.Ç×rPYY×CH×D;hhPHF×]lk×;i×e;hk×]M×;×ikh;kHNPD×;DkP][×YP[XHF×k]
kOPi×DO;ekHh¹

�;DO×]M×kOH×DO;ekHhi×rPkOP[×kOPi×ikh;kHNt×rPYY×CH×;DD]Ze;[PHF×Ct×FHYPqHht×eY;[i×É×FHk;PYP[N×;DkP][i×;[F×ZPYHik][Hi×iHk×]qHh×H;DO
]M×kOH×[Hsk×M]lh×tH;hi¹×
HYPqHht×eY;[i×rPYY×CH×D]eh]FlDHF×rPkO×ik;x×;[F×D]ZZl[PkPHi¹×�]eh]FlDkP][×rPkO ×D]ZZl[PkPHi×rPYY×k;XH
eY;DH×;i×iHk×]lk×rPkOP[×DO;ekHh×M]lh×]M×kOH×.kh;kHNt×É×;×[Hr×;eeh];DO×k]×H[N;NP[N×rPkO×D]ZZl[PkPHi¹

/OH×Fh;Mk×ikhlDklhH´×kOh]lNO×rOPDO×kOH×ikh;kHNtÔi×FHYPqHht×rPYY×CH×Z][Pk]hHF×;[F×]qHhiHH[´×Pi×FHk;PYHF×CHY]r¹×/OPi×rPYY×CH×M]h×MlhkOHh
hHqPHr×;[F×hHFHiPN[×;i×kOH×ikh;kHNt×ik;hki×k]×CH×PZeYHZH[kHF´×H[ilhP[N×kO;k×rH×kHik×;[F×YH;h[×;[F×;F;ek×;i×[HDHii;ht¹×
HYPqHht
C];hFi×rPYY×O;qH×iHk×hHie][iPCPYPkPHi×M]h×FPxHhH[k×;ieHDki×]M×kOH×ikh;kHNt×;[F×rPYY×CH×hHie][iPCYH×M]h×l[CY]DXP[N×;[F×HiD;Y;kP[N
C;hhPHhi×k]×eh]NhHiiP][¹×
HYPqHht×
];hFi×rPYY×;×O;qH×;×itikHZ×ikHr;hFiOPe×h]YH´×H[ilhP[N×ik;x×;hH×H[;CYHF×;[F×HZe]rHhHF×k]×k;XH
M]hr;hF× ;DkP][i× ;[F× P[PkP;kPqHi× iHk× ]lk× rPkOP[× FHYPqHht× eY;[i× ;[F× ;hH× ;CYH× k]× k;XH× M]hr;hF× ;[t× YH;h[P[N¹× �[× XHHeP[N× rPkO× ��.´
FHYPqHht×C];hFi×rPYY×M]hZ×;[F×CH×e;hk×]M×YH;h[P[N×DtDYHi¹

������������������
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� � �� �� �7 KXUURF N�,QW HJUDW HG �& DUH�$O O L DQF H��7 ,& $�

�YY×XHt×itikHZ×e;hk[Hhi×rPYY×CH×hHehHiH[kHF×][×FHYPqHht×C];hFi×;[F×CH×e;hk×]M×N]qHh[;[DH×;hh;[NHZH[ki×;[F×Pk×Pi×;×XHt×ehP[DPeYH
]M×kOH×FHYPqHht×ikhlDklhH×kO;k×N]qHh[;[DH×;[F×FHYPqHht×;hh;[NHZH[ki×;hH×[]k×Ók]e×F]r[Ô´×Clk×M;DPYPk;kPqH×;[F×P[DYliPqH×É×H[ilhP[N
;eeh]ehP;kH×FPikhPClkP][×]M×e]rHh×;[F×eHhZPiiP][¹×/OPi×rPYY×ZH;[×D][iPFHhP[N×;×ZPs×]M×ik;x×P[q]YqHZH[k×kOh]lNO]lk×kOH×ikhlDklhH
;[F×H[ilhP[N×kO;k×ÓYH;FHhiÔ×;hH×OHYF×k]×;DD]l[k×M]h×kOHPh×M;DPYPk;kP[N×;[F×H[;CYP[N×h]YH×Ct×ik;x×É×;[F×D]ZZl[PkPHi¹

/Olhh]DXÔi× ���×Æ/���Ç×O;i× ]qHh;YY×hHie][iPCPYPkt×M]h×kOH×ÓeY;DHÔ×C;iHF×OH;YkO×;[F×D;hH× itikHZ×P[× /Olhh]DX×;[F×M]h×Z;[;NP[N×kOH
hHY;kP][iOPe×;[F×hHie][iPCPYPkPHi×CHkrHH[×ÓeY;DHÔ×;[F×ÓitikHZÔ×É×H¹N¹×kOH×P[kHh;DkP][×CHkrHH[×/Olhh]DX×OH;YkO×;[F×D;hH×;[F×kOH×�PF
;[F×.]lkO×�iiHs×D;hH×itikHZ×Æ��.Ç¹


lH×k]×kOH×D][khPClkP][×]M×kOPi×.kh;kHNt×k]×kOH×�H;YkO×;[F×6HYYCHP[N×.kh;kHNt́ ×hHe]hkP[N×;hh;[NHZH[ki×rPYY×P[D]he]h;kH×kO]iH×]M
kOH×�H;YkO×;[F×6HYYCHP[N×.kh;kHNt×k]×kOH×�H;YkO×;[F×6HYYCHP[N×
];hF¹Ø

/���× rPYY× ;Yi]× ]qHhiHH× ClFNHk;ht× hHie][iPCPYPkPHi× ie;[[P[N× kOH× OH;YkO× ;[F× D;hH× itikHZ´× rOPDO× rPYY× P[DYlFH× P[kHNh;kHF
D]ZZPiiP][P[N×qP;×kOH×
HkkHh×�;hH×�l[F¹

�PNlhH×€•¹€×iHki×]lk×kOH×eh]e]iHF×N]qHh[;[DH×;[F×FHYPqHht×ikhlDklhHi³

��)LJ X U H � � � �

������������������
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HkkHh× �;hH× /]NHkOHh× /Olhh]DX× Pi× kOH× [;ZH× ]M× /Olhh]DXÔi
P[kHNh;kHF× �H;YkO× ;[F× �;hH× kh;[iM]hZ;kP][× eh]Nh;ZZH¹× /OH
�sHDlkPqH× rPYY× CH× hHie][iPCYH× M]h× H[ilhP[N× kO;k× kOH
kh;[iM]hZ;kP][×eh]Nh;ZZH×Pi×CHP[N×FHYPqHhHF×;[F×rPYY×]qHhiHH
kO;k× FHYPqHht× kOh]lNO× kOH× HxHDkPqH× Ml[DkP][P[N× ]M× kOH× FHYPqHht
C];hFi¹×/OH×�sHDlkPqH×rPYY×hHe]hk×k]×kOH×/���× rO]×]qHhiHH×kOH
OH;YkO×;[F×D;hH×itikHZ×P[×/Olhh]DX¹

� � �� �� �2W KHU�'HO L Y HU\ �%RDUG V

��� �� &KDQJLQJ� W KH� &RP P LVVLRQLQJ

/DQG VFDS H

�M×rH×;hH×k]×;DOPHqH×kOH×qPiP][×;[F×]CWHDkPqHi×iHk×]lk×rPkOP[×]lh
.kh;kHNt́ ×rH×Zlik×PFH[kPMt×;[F×H[;CYH×kOH×DO;[NH×PFH[kP{HF×k]
k;XH× eY;DH¹× 
]P[N× kOPi× hHglPhHi× kOH× hHqPHr× ;[F× e]kH[kP;Y
hHFHiPN[× ]M× kOH× Ml[DkP][i× ;[F× ÓitikHZ× D][FPkP][iÔ× kO;k× ;Dk× k]
M;DPYPk;kH× ]h× ehHqH[k× ilDDHii× Mh]Z× ]DDlhhP[N¹× "MkH[´
kh;[iM]hZ;kP][× eh]Nh;ZZHi× M;PY× CHD;liH× kOH× FHiPN[× ;[F
]eHh;kP][× ]M× XHt× ilee]hkP[N× Ml[DkP][i× hHZ;P[× D][iPikH[k× rPkO

×]eHh;kP[N×ehP[DPeYHi¹×/OH×M]Dli
]M× kh;[iM]hZ;kP][× Pi× ]MkH[× ][Yt× ][× hHFHiPN[P[N× Mh][kÊYP[H× ;[F
]eHh;kP][;Y×iHhqPDHi¹

 Hr×*lCYPD×�;[;NHZH[k×Æ *�Ç

.lDDHii×Pi×FHeH[FH[k×][×]lh×;CPYPkt×k]×PFH[kPMt×;[F×H[ilhH×kO;k
;YY× Ml[DkP][i× ;[F× D][FPkP][i× rPkOP[× ]lh× hHFHiPN[HF×OH;YkO× ;[F
D;hH× itikHZ× ]eHh;kH× k]× kOH× ehP[DPeYHi× ;[F× CHO;qP]lhi× ]M× kOH
[Hr×]eHh;kP[N×Z]FHY×É×;i×iHk×]lk×ehHF]ZP[;[kYt×rPkOP[×DO;ekHh
kr]×]M×/OH×�lhkOHh×�;iH×M]h×�O;[NH¹

/OH× D][FPkP][i× ;[F× Ml[DkP][i× kOPi× Z;t× ;eeYt× k]× O;qH× ;YhH;Ft
CHH[× hHMHhH[DHF× H;hYPHh× ;[F× M]hZ× e;hk× ]M× H[ilhP[N× N]]F
N]qHh[;[DH¹

/OH×YPqHi×]M×P[FPqPFl;Yi×;hH×D]ZeYHs×;[F×[]k×YP[H;h×É×tHk
rH×]MkH[×D]ZZPiiP][×Ó][H×iPwH×{ki×;YYÔ×iHhqPDHi¾

�eeh];DOHi× k]× D]ZZPiiP][P[N× ;[F× Ml[FP[N× kH[F× k]
M]Dli× ][× D]ZeYP;[DH× ;[F× D][kh]Y× ;i× ;× ZH;[i× ]M
FHYPqHhP[N× e]iPkPqH× ]lkD]ZHi× É× Clk× kOPi× OP[FHhi× h;kOHh
kO;[×H[;CYHi×CHie]XH×]h×|HsPCYH×i]YlkP][i¾×;[F

�l[FHhi× ;[F× D]ZZPiiP][Hhi× kH[F× k]× ikPZlY;kH
D]ZeHkPkP][×CHkrHH[×eh]qPFHhi×h;kOHh×kO;[×M]ikHhP[N×kOH
D]YY;C]h;kP][× hHglPhHF× M]h× W]P[HFÊle× i]YlkP][i× hHglPhHF
Ct×P[FPqPFl;Yi¹

�[× ;FFPkP][´×  *�× O;i× iO;eHF× kOH× D]ZZPiiP][P[N× Z]FHYi× rH
iHH× P[× elCYPD× iHhqPDH× k]F;t× kOh]lNO× ;× hHP[M]hDHZH[k× ]M× kOH
M]YY]rP[N³


HYPqHht×
];hFi×rPYY×CH×hHie][iPCYH×M]h×]qHhiHHP[N×kOH×FHYPqHht
]M× e;hkPDlY;h× DO;ekHhi× ]M× kOH× .kh;kHNt¹× /OPi× rPYY× P[DYlFH× kOH
FHqHY]eZH[k×]M×;DkP][×eY;[i×ie;[[P[N×kOH×{qH×tH;hi×É×;YkO]lNO
kOHiH×rPYY×CH×hHqPHrHF×;[F×hHqPiHF×;k×hHNlY;h×P[kHhq;Yi¹×
HYPqHht

];hFi× rPYY× CH× hHie][iPCYH× M]h× PFH[kPMtP[N× r;ti× ]M×ZH;ilhP[N
ilDDHii× ;[F× Hq;Yl;kP[N× PZe;Dk¹× /OHt× rPYY× ;Yi]× CH× hHie][iPCYH
M]h×H[ilhP[N×ik;x×;hH×HZe]rHhHF×k]×kHik×;[F×YH;h[×kOh]lNO×kOH
FHqHY]eZH[k×;[F×PZeYHZH[k;kP][× ]M×YH;h[P[N×DtDYHi´×;[F×kO;k
D]ZZl[PkPHi× ;hH× CHP[N× H[N;NHF× kOh]lNO× kOH× FHYPqHht×;[F
FHqHY]eZH[k×]M×HxHDkPqH×H[N;NHZH[k×eh]DHiiHi×ÆDO;ekHh×M]lh
hHMHhiÇ¹

� � �� �� � %HW W HU� & DUH� 7 RJHW KHU� 7 KXUURF N

([ HF XW L Y H

/OPi×iHDkP][×M]DliHi×][×kOH×h]YH×;[F×Ml[DkP][×]M×D]ZZPiiP][P[N
NPqH[× kOH× PZe]hk;[DH× ]M× kOPi× Ml[DkP][× k]× H[ilhP[N× ]qHh;YY
ilDDHii¹

�Ï�,�I�� �Z�H�� �D�F�F�H�S�W�� �W�K�D�W�� �L�W�� �L�V�� �W�K�H�� �L�Q�W�H�U�D�F�W�L�R�Q�� �R�I�� �W�K�H�� �P�D�Q�\

�Y�D�U�L�D�E�O�H�V�� �L�Q�� �W�K�H�� �V�\�V�W�H�P�� �W�K�D�W�� �F�U�H�D�W�H�� �S�R�V�L�W�L�Y�H�� �R�X�W�F�R�P�H�V

�I�R�U�� �U�H�V�L�G�H�Q�W�V���� �U�D�W�K�H�U�� �W�K�D�Q�� �L�Q�G�L�Y�L�G�X�D�O�� �V�H�U�Y�L�F�H�V�� �R�U

�S�U�R�J�U�D�P�P�H�V���� �W�K�H�Q�� �Z�H�� �Q�H�H�G�� �W�R�� �D�V�N�� �R�X�U�V�H�O�Y�H�V�� �D�� �Q�H�Z

�T�X�H�V�W�L�R�Q���� �Ì�K�R�Z�� �G�R�� �Z�H�� �F�U�H�D�W�H�� �K�H�D�O�W�K�L�H�U�� �V�\�V�W�H�P�V�"�Í��

�E�H�F�D�X�V�H���K�H�D�O�W�K�L�H�U���V�\�V�W�H�P�V���F�U�H�D�W�H���E�H�W�W�H�U���R�X�W�F�R�P�H�V��

�7�K�H�� �U�R�O�H�� �R�I�� �V�\�V�W�H�P�� �O�H�D�G�H�U�V�� �D�Q�G�� �F�R�P�P�L�V�V�L�R�Q�H�U�V�� �V�K�L�I�W�V

�I�U�R�P�� �R�Q�H�� �R�I�� �V�S�H�F�L�ê�F�D�W�L�R�Q�� �D�Q�G�� �S�H�U�I�R�U�P�D�Q�F�H

�P�D�Q�D�J�H�P�H�Q�W���W�R���R�Q�H���R�I���Ì�6�\�V�W�H�P���6�W�H�Z�D�U�G�V�Í�����W�K�H�L�U���I�X�Q�F�W�L�R�Q

�L�V���W�R���O�R�R�N���D�I�W�H�U���W�K�H���K�H�D�O�W�K���R�I���W�K�H���V�\�V�W�H�P���Ð

�O;ekHh×€†×]M×�lZ;[×�H;h[P[N×.tikHZi´×*lCYPD×.HhqPDH×M]h×kOH
-H;Y×6]hYF×Ä‚ÅØFHiDhPCHi×rOt×DlhhH[k×M]hZi×]M×D]ZZPiiP][P[N
r]hXP[N×k]×kh;FPkP][;Y× *�×F]×[]k×r]hX¹×�[×ilZZ;ht³

/;iX×;[F×iHhqPDHÊM]DliHF×ieHDP{D;kP][i¾

�][kh;Dk× Z;[;NHZH[k× C;iHF× ][× hHikhPDkPqH× ;[F
kh;[i;DkP][;Y×ZH;ilhHi¾

�]ZZPiiP][P[N× kO;k× M;q]lhi× Y;hNHh× ]hN;[Pi;kP][i× ;[F
hHikhPDki×iZ;YYHh×;[F×Nh;iiÊh]]ki×Y]D;Y×eh]qPFHhi¾

"[H× iPwH× {ki× ;YY× ieHDP{D;kP][i× kO;k× M;PY× k]× PFH[kPMt× ]h
;YY]r× |HsPCPYPkt× k]× FHYPqHh× rO;k× Pi× hHglPhHF× Ct× FPxHhH[k
D]ZZl[PkPHi¾

�PZPkHF× ]h× [][ÊHsPikH[k× H[N;NHZH[k× rPkO× kOH× hHYHq;[k
D]ZZl[PkPHi×É×]h×ÓD]Êeh]FlDkP][Ô×rPkO×;×iZ;YY×Nh]le×]M
N]Êk]×liHhi×]M×iHhqPDHi¾

�;DX× ]M× e]rHh× iO;hP[N× ]h× kh;[iMHh× ]M× e]rHh× rPkO
D]ZZl[PkPHi×;[F×liHhi×]M×iHhqPDHi¾

�;DX×]M×P[[]q;kP][×;[F×HseHhPZH[k;kP][¹

������������������
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

� � �� �� � $G RS W L QJ� D� 'L é HUHQW � & RP P L VVL RQL QJ

0RG HO

�F]ekP[N× kOH× ehP[DPeYHi× ]M× ��.× iHk× ]lk× P[× �O;ekHh× •´× ;[F
FHqHY]eP[N× ;× eH]eYHÊYHF× OH;YkO× ;[F× D;hH× itikHZ× ZH;[i
FHqHY]eP[N×;×qHht×FPxHhH[k×Z]FHY×]M×D]ZZPiiP][P[N¹

*h]qPFHhi×Zlik×CH×;CYH×k]×eh]qPFH×|HsPCYH´×CHie]XH×ilee]hk×kO;k
hHie][Fi× k]× ;[× P[FPqPFl;YÔi× ieHDP{D× DPhDlZik;[DHi¹
�]ZZPiiP][P[N×Zlik×]eHh;kH×FPxHhH[kYt×k]×H[;CYH×kOPi×k]×k;XH
eY;DH×;[F×kOH×M]YY]rP[N×FHiDhPCHi×O]r×kOPi×rPYY×CH×;DOPHqHF¹

� � �� �� �� 5HF RJQL VL QJ� W KDW � )O H[ L E O H� 7 UXVW L QJ

5HO DW L RQVKL S V� DUH� .H\ � W R� 'HO L Y HUL QJ� Ì+XP DQÍ

6RO XW L RQV

�ik;CYPiOP[N×;×D]ZZPiiP][P[N×Z]FHY×kO;k×H[;CYHi×kOPi×k]×]DDlh
Ct×eh]Z]kP[N×eh]qPFHhi×rO]³


lPYF×HxHDkPqH×;[F×ZH;[P[NMlY×hHY;kP][iOPei×rPkO×kO]iH
kOHt×iHhqH¾
0[FHhik;[F× ;[F× hHie][F× k]× kOH× l[PglH× ikhH[NkOi× ;[F
[HHFi×D][k;P[HF×Ct×H;DO×eHhi][¾×;[F
�Dk× D]YY;C]h;kPqHYt× rPkO× ]kOHhi× k]× FHYPqHh× rO;k× Pi
hHglPhHF×Ct×kOH×eHhi][¹

/OPi× r]lYF× ZH;[× H[ilhP[N× kO;k× ieHDP{D;kP][i´× D][kh;Dk
Z;[;NHZH[k× ;[F× Z;hXHk× FHqHY]eZH[k× ;hH× D][iPikH[k× rPkO
kOHiH× [Hr× D][FPkP][i´× ;[F× kO;k× ;× [Hr× kteH× ]M× e;hk[HhiOPe
;hh;[NHZH[k×rPkO×e]kH[kP;Y×eh]qPFHhi×r;i×Hik;CYPiOHF¹

�i× rH× X[]ŕ × eH]eYH× F]× []k× {k× P[× k]× kOH× [H;k× C]sHi×  *�
]eHh;kP[N× Z]FHYi× O;qH× OHYeHF× k]× DhH;kH¹× /OHPh× hHglPhHZH[ki
]MkH[×ie;[×iHhqPDHi×;[F×D;[×q;ht×Mh]Z×][H×rHHX×k]×kOH×[Hsk¹×�i
OlZ;[× CHP[Ni´× rH× [HHF× i]YlkP][i× kO;k× hH|HDk× li× ;[F×rO;k
Z;kkHhi× k]× li× É× kOPi× Pi× []k× FHYPqHhHF× Ct× ;× ][HÊiPwHÊ{kiÊ;YY
iHhqPDH×M]DliHF×][×kh;[i;DkP][i¹

�]ZZPiiP][P[N× k]× D]ZeYHsPkt× ;[F× k]× kOH× CHie]XH× ;[F×q;hPHF
]lkD]ZHi×]M×P[FPqPFl;Yi×ZH;[i³

"[H× ]M× YPZPk;kP][× ]M× ;×  *�× Z]FHY× ]M× D]ZZPiiP][P[N× Pi× kO;k
iHhqPDHi× ;hH× ]MkH[× D]ZZPiiP][HF× P[× iPY]¹× 
PxHhH[k
D]ZZPiiP][P[N× kH;Zi× rPYY× ]MkH[× D]ZZPiiP][× iHhqPDHi×hHY;kHF
k]× kOHPh× hHieHDkPqH× ;hH;i× ]M× M]Dli× É× M]h× Hs;ZeYH× �FlYk× .]DP;Y
�;hH´×�]liP[N´×*lCYPD×�H;YkO´× �.¹

� � �� �� � /RRNL QJ� %H\ RQG � D� 1DUURZ� 6HUY L F H� /HQV�

2S HUDW L QJ�$URXQG �& RP S O H[ L W \

/OPi×;Yi]×ZH;[i×Z;XP[N×ilhH×kO;k×rH×D]ZZPiiP][×M]h×YH;h[P[N
;[F× []k× i]YHYt× M]h× iHhqPDH× eh]qPiP][× É× H[ilhP[N× kO;k× eh]qPFHhi
D]ÊFHiPN[× i]YlkP][i× ;Y][NiPFH× kOH× eH]eYH× kOHt× ;hH× ilee]hkP[N
;[F´×FHeH[FP[N×le][×kOH×DPhDlZik;[DHi´×eh]qPFH×i]YlkP][i×M]h
kO]iH× eH]eYH× YPqP[N× P[× kOH× D]ZZl[Pkt× k]× rO]Z× kOHt× ;hH× []k
[HDHii;hPYt× FPhHDkYt× ilee]hkP[N× É× H¹N¹× FHYPqHhP[N× ;DkPqPkPHi
FHiPN[HF×k]×hHFlDH×Pi]Y;kP][×;[F×P[DhH;iH×D][[HDkHF[Hii¹

�Ï�1�X�U�W�X�U�L�Q�J�� �W�U�X�V�W�L�Q�J�� �U�H�O�D�W�L�R�Q�V�K�L�S�V�� �D�W�� �D�O�O�� �O�H�Y�H�O�V��
�E�H�W�Z�H�H�Q�� �F�L�W�L�]�H�Q�V�� �D�Q�G�� �S�U�R�Y�L�G�H�U�V���� �E�H�W�Z�H�H�Q
�R�U�J�D�Q�L�V�D�W�L�R�Q�V���� �D�Q�G�� �E�H�W�Z�H�H�Q�� �I�X�Q�G�H�U�V�� �D�Q�G�� �I�X�Q�G�H�G��
�O�H�D�G�V�� �W�R�� �L�P�S�U�R�Y�H�G�� �R�X�W�F�R�P�H�V���� �P�L�F�U�R�P�D�Q�D�J�L�Q�J
�R�X�W�F�R�P�H�V���G�R�H�V���Q�R�W���Ð�b
3X EOLF� 6 HU Y LFH� IRU � WK H� 5 HDO� : RU OG

/OH× ;CPYPkt× k]× e]]Y× D]ZZPiiP][P[N× ClFNHki× ;Dh]ii
FPxHhH[k×iHhqPDH×;hH;i×Æ;[F×]hN;[Pi;kP][iÇ¾

�]ZZPiiP][P[N× ]M× P[kHNh;kHF× D][kh;Dki× ;[F
ieHDP{D;kP][i× kO;k× ie;[× FPxHhH[k× Ml[DkP][i× É× H¹N¹× �FlYk
.]DP;Y×�;hH´×�H[k;Y×�H;YkO´×�]liP[N¾

�[;CYP[N×|HsPCPYPkt×rPkOP[×D][kh;Dki×k]×H[;CYH×eh]qPFHhi
k]×O;qH×kOH×MhHHF]Z×;[F×;lk][]Zt×k]×liH×hHi]lhDH×;i
hHglPhHF×k]×FHYPqHh×][×]lkD]ZHi¾

�seHDkP[N× eh]qPFHhi× k]× D]YY;C]h;kH× P[× ]hFHh× k]× eh]qPFH
P[kHNh;kHF×Ml[DkP][i× ;[F× i]YlkP][i×É× ]h×M]h×eh]qPFHhi×k]
e]kH[kP;YYt× CH× ;iXHF× k]× eh]qPFH× ;× Ch];FHh× iHk× ]M
Ml[DkP][i× ][×kOH×CHO;YM×]M×;× [lZCHh×]M×D]ZZPiiP][P[N
e;hk[Hhi¾

������������������
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�DOPHqP[N× kOPi× rPYY× P[DYlFH× PFH[kPMtP[N× rOPDO× ClFNHki× k]× ChP[N
k]NHkOHh×;[F×rOPDO×D]ZZPiiP][P[N×D][kh;Dki×É×Z;[t×]M×rOPDO
rPYY× DlhhH[kYt× ie;[× ;× [lZCHh× ]M× FPxHhH[k× iHhqPDH× ;hH;i´
eh]qPFHhi×;[F×]hN;[Pi;kP][i¹×Ø/Hik×;[F×YH;h[×P[PkP;kPqHi×rPYY×OHYe
FHqHY]e×kOH×;hh;[NHZH[ki×hHglPhHF¹

�]ZZPiiP][Hhi× Æ;[F× eh]qPFHhiÇ× rPYY× ;Yi]× O;qH× k]× PFH[kPMt× O]r
kOHt× D;[× lkPYPiH× kOH× ;iiHki× kO;k× HsPik× rPkOP[× D]ZZl[PkPHi× ;[F
P[FPqPFl;Yi×;i×e;hk×]M×kOPi×Z]FHY¹

� � �� �� �3O DF H�%DVHG �)XQG L QJ

/OH× 
HkkHh× �;hH× �l[F× rPYY× CH× kOH× qHOPDYH× kOh]lNO× rOPDO× ;
eY;DHÊC;iHF×D]ZZPiiP][P[N×ClFNHk×rPYY×CH×Nh]r[¹× /OH× 
HkkHh
�;hH×�l[F×;YhH;Ft×D][k;P[i×kOH×H[kPhH×�FlYk×.]DP;Y×�;hH×ClFNHk
M]h×/Olhh]DX×;[F×;×iPN[P{D;[k×eh]e]hkP][×]M×kOH×/Olhh]DX×���Ôi
ClFNHk×M]h×�]ZZl[Pkt×�H;YkO×;[F×�H[k;Y×�H;YkO¹

/OH×
HkkHh×�;hH×�l[F×Pi×;×k]]Y×elk×P[×eY;DH×Ct× �.×�[NY;[F×;[F
r;i× Hik;CYPiOHF× P[PkP;YYt× k]× Z;[;NH× O]iePk;Y× ;DkPqPkt¹× �[
/Olhh]DX×kOH×�l[F×O;i×CHD]ZH×M;h×Z]hH×É×CHP[N×;YPN[HF×rPkO
kOH×qPiP][×M]h×OH;YkO×;[F×D;hH×P[×/Olhh]DX´×eY;DP[N×;×iPN[P{D;[k
M]Dli×][×ehHqH[kP][×;[F×H;hYt×P[kHhqH[kP][¹

�× hHqPHr× ]M× kOH× 
HkkHh× �;hH× �l[F× Æ;[F× iHDkP][× †„× ;NhHHZH[kÇ
rPYY× H[ilhH× kO;k× Pk× ]eHh;kHi× k]× kOH× ehP[DPeYHi× ]M kOPi

× ikh;kHNt¹× �k× rPYY× P[DYlFH× D][iPFHhP[N× ;FFPkP][;Y
Ml[Fi×DlhhH[kYt×iPkkP[N×]lkiPFH×kOH×
��×kO;k×[HHF×k]×CH×e;hk×]M×Pk
É×H¹N¹×�]liP[N¹×�[× ;FFPkP][´×D][iPFHh;kP][×rPYY×[HHF×k]×CH×NPqH[
k]× rO;k× Pi× D]ZZPiiP][HF× Ct× ;[F× M]h× *Y;DH´× ;[F× rO;k×Pi
D]ZZPiiP][HF× Ct× ;[F× M]h× kOH× ��.× ;[F× kOHhHM]hH× ]lkiPFH× kOH
iD]eH×]M×kOH×
��¹

× �;iH× M]h
�lhkOHh× �O;[NH

/OH×�]qHh[;[DH×]M×kOH×
��×rPYY×CH×kOh]lNO×/Olhh]DX×�[kHNh;kHF
�;hH×�YYP;[DH×É×P[×;FFPkP][×k]×
��×iPN[Ê]x×;[F×hHe]hkP[N×k]×kOH
�H;YkO×;[F×6HYYCHP[N×
];hF¹


HqHY]eZH[k×]M×;×Óe]iPkPqH×Hhh]h×DlYklhHÔ×É×Z]qP[N×Mh]Z
eHhM]hZ;[DH× Z;[;NHZH[k× ]M× D][kh;Dki× ;[F× eh]qPFHhi
kO;k× M]Dli× ][× ÑO]YFP[N× eH]eYH× ;[F× ]hN;[Pi;kP][i
;DD]l[k;CYH× M]h× FHYPqHhP[N× ehHFH{[HF× eh]Nh;ZZHi× ]M
r]hX× ;[F× ehHFH{[HF× ]lkD]ZH× k;hNHkiÒ× k]× ;[× ;eeh];DO
kO;k×liHi×ÑO][Hik×D][qHhi;kP][iÒ×CHkrHH[×eh]qPFHhi×;[F
D]ZZPiiP][Hhi×Ñ;C]lk×rO;k×kOHt×;hH×YH;h[P[N×;[F×O]r
kOHt×[HHF×k]×;F;ek×kOHPh×;eeh];DO×k]×F]×rO;kÔi×CHik×M]h
kOH×eH]eYH×kOHt×;hH×ilee]hkP[N¹Ò

�[D]lh;NP[N× ;[F× eh]Z]kP[N× ][ÊN]P[N× YH;h[P[N× É× C]kO
rPkO× eh]qPFHhi× ;[F× D]ZZPiiP][Hhi´× ;[F× rPkO× YH;h[P[N
iHiiP][i× ;Dh]ii× eh]qPFHhi´× D]ZZPiiP][Hhi´× liHhi× ]M
iHhqPDHi×HkD¹×�H;h[P[N× iHiiP][i×D]lYF×P[DYlFH×eh]qPFHhi
O;qP[N×O][Hik×D][qHhi;kP][i×rPkO×D]ZZPiiP][Hhi×;C]l k
rO;k×kOHt×r;[k×;[F×[HHF×Mh]Z×kOHZ¹

�H;h[P[N×kO;k×Pi×ClPYk×P[k]×kOH×D]ZZPiiP][P[N×Z]FHY×;i×;
D][kP[l]li×eh]DHii

� � �� �� �& RP P L VVL RQL QJ�DV�D�Ì6\ VW HP �6W HZDUG Í

�[;CYP[N× eh]qPFHhi× k]× ÓClt× P[Ô× ilee]hk× kO;k× kOHt× F]× []k
FPhHDkYt× eh]qPFH× É× M]h× Hs;ZeYH× kOh]lNO× ;[× �[FPqPFl;Y
.HhqPDH×�l[F×kteH×;eeh];DO¾×;[F

�F]ekP[N× ilDDHii× P[FPD;k]hi× kO;k× ;hH× C;iHF× le][
rOHkOHh×eH]eYH×;hH×;DOPHqP[N×kOH×]lkD]ZHi×kOHt×O;qH
PFH[kP{HF×;i×CHP[N×PZe]hk;[k×k]×kOHZ¹

� � �� �� �& RP P L VVL RQL QJ�D�/HDUQL QJ�(QY L URQP HQW

"[H× ]M× kOH× kOhHH× ePYY;hi× ]M× ��.× Pi× ÓYH;h[P[NÔ¹× /OPi× ZH;[i
FHqHY]eP[N× ;× DlYklhH× ]M× YH;h[P[N× M]h× ;YY× P[q]YqHF× P[× kOH
FHqHY]eZH[k×;[F×FHYPqHht×]M×elCYPD×iHhqPDH¹Ø

�]ZZPiiP][P[N×Ml[DkP][i×D;[×H[ilhH×kO;k×YH;h[P[N×Pi×ehP]hPkPiHF
kOh]lNO³

�Ht×k]×ClPYFP[N×;×D]ZZPiiP][P[N×Ml[DkP][× ][×kOH×ehP[DPeYHi×]M
��.×Pi×hHFHiPN[P[N×kOH×Ml[DkP][×k]×CH×;CYH×k]×k;XH×][×;×h]YH×;i
Ó.tikHZ× .kHr;hFÔ¹× /OH× ��.× ;eeh];DO× Æ*lCYPD× .HhqPDH×M]h× kOH
-H;Y×6]hYFÇ×ik;kHi×kO;k×.tikHZ×.kHr;hFiOPe×;iilZHi× kO;k³

ÑkO]iH×rO]×r]hX×P[×kOH×elCYPD×;[F×kOPhF×iHDk]hi×;hH×Z]kPq;kHF×P[
kOHPh×r]hX×k]×ilee]hk×]kOHhi´×NH[Hh;YYt×D;[×CH×khlikHF´×;[F
kOHhHM]hH×F]×[]k×hHglPhH×k]eÊF]r[×D][kh]Y×Mh]Z×Z;[;NHhi×]h
Mh]Z×Ml[FHhi×;[F×D]ZZPiiP][Hhi¹Ò

������������������
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¹
HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/OPi×e]kH[kP;YYt×ZH;[i×;×Ml[F;ZH[k;Y×hHFHiPN[×]M×O]r×hHYHq;[k
D]ZZPiiP][P[N×Ml[DkP][i×DlhhH[kYt× ]eHh;kH×É×HieHDP;YYt×kO]iH
D]ZZPiiP][P[N× OH;YkO´× i]DP;Y× D;hH× ;[F× O]liP[N× eh]qPiP][¹× �k
Z;t× ;Yi]× ZH;[× hHY]]XP[N× ;k× O]r× P[ÊO]liH× eh]qPiP][× Pi
ÓD]ZZPiiP][HFÔ¹×Ø

� � �� �� �/HDUQL QJ�DE RXW �W KH�& RP P XQL W \

�× FPhHDkÊFHYPqHht× �]*× rPYY× ;Yi]× CH× Hik;CYPiOHF´× Z;FH× le× ]M
eh]MHiiP][;Yi×]eHh;kP[N×P[×kOH×Y]D;YPkt¹×/OPi×[Hkr]hX×rPYY×H[ilhH´
rPkO×kOH×P[M]hZ;kP][×N;kOHhHF×Mh]Z×kOH×liHhÊYHF×�]*i×;[F×;[t
]kOHh×P[M]hZ;kP][×N;kOHhHF×Mh]Z×eH]eYH×YPqP[N×P[×kOH×Y]D;Y×;hH;´
kO;k× eh]MHiiP][;Yi× ;hH× ;r;hH× ]M× ;[t× HZHhNP[N× kOHZHi× ;[F
PiilHi×;[F×D;[×DOHDX×kO;k×itikHZ×FHiPN[×hH|HDki×rO;k×eH]eYH
r;[k× ;[F× [HHF¹× /OPi× H[ilhHi× kO;k× D]ZZl[Pkt× P[kHYYPNH[DH× Pi
ØhH|HDkHF×P[×rO;k×Pi×CHP[N×D]ZZPiiP][HF×;[F×O]r×Pk×Pi×CHP[N
D]ZZPiiP][HF¹

6PkO× ClFNHki× ;YPN[HF× k]× Y]D;YPkt× ;hH;i× ;[F× e]]YHF× ;Dh]ii
FPxHhH[k×Ml[DkP][i´×kOH×;PZ×Pi×k]×NHk×k]×;×e]P[k×rOHhH×hHi]lhDHi
D;[× CH× iOPMkHF× k]× D]ZZl[PkPHi× ;[F× k]× �]*i× ÆCHD]ZP[N
�]ZZl[Pkt× �[qHikZH[k× 
];hFiÇ´× rPkO× D]ZZl[PkPHi× O;qP [N× ;
FPhHDk× i;t× P[× O]r× hHi]lhDHi× ;hH× liHF¹× /OPi× N]Hi× C;DX× k]× kOH
ehP[DPeYHi× ]M× �iiHk× 
;iHF× �]ZZl[Pkt× 
HqHY]eZH[k´× rP kO
D]ZZl[PkPHi×PFH[kPMtP[N³×€¹×6O;k×kOHt×r;[k× iHhqPDHi×k]×F]×M]h
kOHZ¾× •¹× 6O;k× kOHt× r;[k× iHhqPDHi× k]× F]× P[× e;hk[HhiOPe× rPkO
kOHZ¾×;[F×‚¹×6O;k×kOHt×r;[k×k]×F]×M]h×kOHZiHYqHi¹

�PqH[× kOH× iPN[P{D;[DH× ]M× kOH× DO;[NH´× kOPi× r]hX× rPYY× CH
FHqHY]eHF×]qHh×;×eHhP]F×]M×kPZH×;[F×k;XH×;×eO;iHF×;eeh];DO×É
ik;hkP[N×rPkO×kOH×Hik;CYPiOZH[k× ]M× �]ZZl[PkPHi× ]M×*h;DkPDH×P[
][H×;hH;×]M×kOH×
]h]lNO¹

6H× rPYY× ChP[N× M]hr;hF× ;[× "
× eh]Nh;ZZH× M]h× HsPikP[N
D]ZZPiiP][Hhi×k]×FHqHY]e×itikHZ×ikHr;hFiOPe×iXPYYi¹

� � �� �� �7 KH�0DUNHW �3O DF H

�]ZZl[PkPHi×]M×*h;DkPDH×;hH×CHP[N×Hik;CYPiOHF×;Dh]ii×/Olhh]DX
É×;YPN[HF×rPkO×H;DO×*hPZ;ht×�;hH× Hkr]hX×Æ*� Ç×;hH;¹×0iHhÊYHF
�]*i×rPYY×CH×M]hZHF×Mh]Z×;×rPFH×q;hPHkt×]M×P[kHhHikHF×Nh]lei
;[F×P[FPqPFl;Yi×;Dh]ii×kOH×Y]D;YPkt×P[×glHikP][×;[F×CH×DO;hNHF
rPkO×;NhHHP[N×ehP]hPkPHi´×FHiPN[P[N×ikh;kHNPHi×;[F×i]YlkP][i×k]
ZHHk×kO]iH×ehP]hPkPHi×;[F×H[ilhP[N×Y]D;Y×P[kHYYPNH[DH×MHHFi×P[k]
;YY×FHDPiP][ÊZ;XP[N×eh]DHiiHi×Mh]Z×;×[HPNOC]lhO]]F×k]×;
itikHZ×rPFH×iD;YH¹×�i×ilDO×Pk×rPYY×CH×kOH×Z;W]h×M]hlZ×k]×H[ilhH
D]ZZl[Pkt×P[kHhHiki×;hH×hHehHiH[kHF×;k×HqHht×YHqHY×]M×FHDPiP][
Z;XP[N¹

.OPMkP[N×Mh]Z×;×Z]FHY×kO;k×M]DliHi×][×ÓkOH×eHhM]hZ;[DH
Z;[;NHZH[k×]M×Ml[FP[NÔ×k]×;×Z]FHY×kO;k×H[N;NHi×P[×;[F
H[;CYHi×D]ZeYHs×itikHZ×DO;[NH¾

�]]XP[N× ;k× Ml[FP[N× D]YY;C]h;kP][i× ;[F× e;hk[HhiOPei
h;kOHh×kO;[×kOH×;YY]D;kP][×]M×hHi]lhDH×k]×iP[NYH×eh]qPFHhi
É× hHZ]qP[N× eh]qPFHhi× CHP[N× P[× D]ZeHkPkP][× rPkO× H;DO
]kOHh×;[F×P[ikH;F×Y]]XP[N×;k×rO;k×kOHt×D;[×D]YYHDkPqHYt
]xHh¾

/;XP[N× hHie][iPCPYPkt× M]h× FHqHY]eP[N× khlikP[N
hHY;kP][iOPei×rPkO×eh]qPFHhi×;[F×]kOHh×D]ZZPiiP][Hhi¾

�hH;kP[N× ie;DH× M]h× YH;h[P[N× ;[F× hH|HDkP][× É× P[DYlFP[N
CHP[N×YHF×Ct×YH;h[P[N×h;kOHh×kO;[×Ó]eHh;kP][;Y× ]lkD]ZH
k;hNHkiÔ¾

�[;CYP[N×eh]qPFHhi×k]×CH×;lk][]Z]li×;[F×YH;h[P[N×Mh]Z
kOHPh×HseHhPH[DHi×][×kOH×Nh]l[F¾

*Y;tP[N×;×DhlDP;Y×h]YH×k]×hHZ]qH×ClhH;lDh;Dt¹

/OPi×rPYY×ZH;[³

/OPi× .kh;kHNt× eh]e]iHi× ;× [Hr× ;eeh];DO× k]× D]ZZl[Pkt
H[N;NHZH[k× ;[F× HZe]rHhZH[k× ÆDO;ekHh× ƒÇ¹× /Olhh]DXÔi
D]ZZl[PkPHi× Zlik× CH× ;k× kOH× OH;hk× ]M× FHDPiP][× Z;XP[N¹
/h;FPkP][;YYt́ × kOPi× O;i× k;XH[× eY;DH× kOh]lNO× D][ilYk;kP][
HsHhDPiHi´× liHh× Nh]lei´× ;[F× Y;kkHhYt× kOh]lNO× �H;YkOr;kDO
/Olhh]DX¹×6]hX×kH[Fi×k]×k;XH×eY;DH×P[×;×ePHDHZH;Y×h;kOHh×kO;[
;[×][N]P[N×r;t¹×/tePD;YYt́ ×kOPi×YH;Fi×k]×ÓD][ilYk;kP][×M;kPNlHÔ×]h
D]ZeY;P[ki×]M×[]k×r]hXP[N×rPkO×;×Ch];F×H[]lNO×hHehHiH[k;kP][
]M× kOH× D]ZZl[Pkt¹× /OPi× D;[× ZH;[× FHDPiP][i× Z;FH× ;C]lk
D]ZZPiiP][P[N× ;[F× FHqHY]eP[N× iHhqPDHi× ;hH× []k× [HDHii;hPYt
Z;FH×C;iHF×][×kOH×CHik×P[M]hZ;kP][× ;[F×e]rHh×hHZ;P[i× rPkO
kOH× �]l[DPY× h;kOHh× kO;[× iO;hHF× rPkO× ]h× kh;[iMHhhHF×k]
D]ZZl[PkPHi×kOHZiHYqHi¹

������������������
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HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

/Oh]lNO× ]lh× .kh][NHh× /]NHkOHh× *;hk[HhiOPe´× r]hX× O;i× k;XH[
eY;DH× k]× Hik;CYPiO× ;× ilDDHiiMlY× ;[F× Nh]rP[N× �PDh]× �[kHhehPiH
iDOHZH´× Clk× kOPi× eh]qPFHi× ;× iZ;YY× Mh;DkP][× ]M× kOH× ilee]hk
hHglPhHF×Ct×kO]iH×rO]×[HHF×Pk¹

/OH× Z;hXHkeY;DH× M]h× OH;YkO× ;[F× i]DP;Y× D;hH× O;i× DO;[NHF
iPN[P{D;[kYt× ]qHh× kOH× e;ik× FHD;FH× É× Clk× ikPYY× M;PYi× k]× ]xHh
ilyDPH[k× DO]PDH× ;[F× ikPYY× k]]× ]MkH[× eh]qPFHi× iHhqPDHi× kO;k× ;hH
kh;FPkP][;Y× ;[F×M]DliHF× ][×ÓkPZH× ;[F×k;iXÔ×É×rPkO× ;×M]hZlY;× ]M
[HHFi× ÆtÇ× Hgl;kP[N× k]× iHhqPDH× ]xHh× ÆsÇ¹× Ø 
PhHDk× *;tZH[k× ;[F
�[FPqPFl;Y× �H;YkO× �l[Fi× O;qH× CHH[× Hik;CYPiOHF× Clk× kOHiH× ;hH
ktePD;YYt× liHF× k]× Clt× iHhqPDHi× P[× kOH× i;ZH× Z]lYF× ;i× kO]iH
D]ZZPiiP][HF×Ct×kOH×�]l[DPY×]h× �.¹

� � �� �� ��& DVH�6W XG L HV

/OH×Z;hXHk×P[×/Olhh]DX×Zlik×FHqHY]e×k]×CH×;CYH×k]×hHie][F×k]
P[kHYYPNH[DH× N;kOHhHF× kOh]lNO× kOH× [Hr× Z]FHY× ]M× H[N;NHZH[k
ÆDO;ekHh×ƒÇ×;[F×Zlik×;Yi]×CH×FHqHY]eHF×k]×CH×;CYH×k]×hH|HDk×kOH
ehP[DPeYHi×]M×��.¹×/OPi×P[DYlFHi× ilee]hkP[N×iZ;YYHh×Nh;ii×h]]ki
eh]qPFHhi×;i×rHYY×;i×ilee]hkP[N×HsPikP[N×eh]qPFHhi×k]×FHYPqHh×;[
]xHh× CHie]XH× k]× kOH× P[FPqPFl;Y¹× /OH× Z;hXHkeY;DH× Zlik× ;Yi]
D][iPFHh× YHii× kh;FPkP][;Y× eh]qPiP][× É× P[DYlFP[N× kO;k× rOPDO× kOH
D]ZZl[Pkt×PkiHYM×D;[×]xHh¹

������������������

3 O\P R XWK� $ OOLDQFH

�7�K�H���Z�R�U�N���E�H�J�D�Q���Z�L�W�K���H�[�S�O�R�U�L�Q�J���D���P�R�U�H���V�\�V�W�H�P�L�F
�D�S�S�U�R�D�F�K���W�R���F�R�P�S�O�H�[���Q�H�H�G�V���Z�L�W�K���D���Y�L�H�Z���W�R���D���U�D�G�L�F�D�O
�U�H�G�H�V�L�J�Q��

�Ï�$�Q���+�/�6���D�S�S�U�R�D�F�K���O�R�R�N�L�Q�J���D�W���D�Q���$�O�O�L�D�Q�F�H���F�R�Q�W�U�D�F�W���Z�D�V
�D�Z�D�U�G�H�G���W�R���V�H�Y�H�Q���V�H�U�Y�L�F�H�V���L�Q�������������D�Q�G���D�O�R�Q�J���Z�L�W�K���W�K�U�H�H
�F�R�P�P�L�V�V�L�R�Q�H�U�V���W�K�H���&�(�2�V���I�R�U�P���D�Q���$�O�O�L�D�Q�F�H���/�H�D�G�H�U�V�K�L�S
�7�H�D�P���R�I���������P�H�P�E�H�U�V�����R�S�H�U�D�W�L�Q�J���R�Q���D���S�U�L�Q�F�L�S�O�H���R�I���R�Q�H
�S�H�U�V�R�Q���R�Q�H���Y�R�W�H���D�Q�G���X�Q�D�Q�L�P�R�X�V���G�H�F�L�V�L�R�Q���P�D�N�L�Q�J�����7�K�H
�F�R�Q�W�U�D�F�W���L�V���I�R�U���X�S���W�R���������\�H�D�U�V�����������������������D�Q�G���D�O�O���R�I���W�K�H
�D�Q�Q�X�D�O���V�S�H�Q�G�����e���������P�L�O�O�L�R�Q�����L�V���G�H�Y�R�O�Y�H�G���L�Q�W�R���W�K�H���$�O�O�L�D�Q�F�H
�Z�K�L�F�K���K�D�V���D�X�W�R�Q�R�P�\���W�R���V�S�H�Q�G���L�W���D�V���L�W���F�K�R�R�V�H�V���b

�,�Q���D�G�G�L�W�L�R�Q�����W�K�H���$�O�O�L�D�Q�F�H���K�D�V���D���V�X�E�F�R�Q�W�U�D�F�W�L�Q�J
�U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���R�W�K�H�U���S�U�R�Y�L�G�H�U�V���W�R���G�H�O�L�Y�H�U
�D�S�S�U�R�[�L�P�D�W�H�O�\���������D�G�G�L�W�L�R�Q�D�O���V�H�U�Y�L�F�H�V�����7�K�H���$�O�O�L�D�Q�F�H���X�V�H�V
�G�H�P�D�Q�G���O�H�G���E�X�G�J�H�W�V���H���J�����%�H�G���D�Q�G���%�U�H�D�N�I�D�V�W���D�Q�G���K�D�V���D
�U�L�V�N���V�K�D�U�L�Q�J���D�J�U�H�H�P�H�Q�W���Z�L�W�K���W�K�H���F�R�X�Q�F�L�O���Z�K�H�U�H
�R�Y�H�U�V�S�H�Q�G�V���D�U�H���V�S�O�L�W�����������������7�K�H���D�L�P���R�I���7�K�H���3�O�\�P�R�X�W�K
�$�O�O�L�D�Q�F�H���L�V���W�R���F�R�R�U�G�L�Q�D�W�H���D���F�R�P�S�O�H�[���Q�H�H�G�V���V�\�V�W�H�P���Z�K�L�F�K
�Z�L�O�O���H�Q�D�E�O�H���S�H�R�S�O�H���W�R���E�H���V�X�S�S�R�U�W�H�G���ë�H�[�L�E�O�\�����U�H�F�H�L�Y�L�Q�J���W�K�H
�U�L�J�K�W���K�H�O�S�����D�W���W�K�H���U�L�J�K�W���W�L�P�H�����L�Q���W�K�H���U�L�J�K�W���S�O�D�F�H���Ð

/OH× FHqHY]eZH[k× ]M× kOPi× .kh;kHNt× rPYY× e]kH[kP;YYt× ZH;[× kOH
FHqHY]eZH[k× ]M× ;× qHht× FPxHhH[k× Z;hXHkeY;DH¹× �i× e;hk× ]M× kOH
�;hH× �Dk× ••€ƒ´× �]D;Y× �lkO]hPkPHi× O;qH× ;× ik;klk]ht× Flkt× k]
FHqHY]e× ;× �;hXHk× 
HqHY]eZH[k× .kh;kHNt¹× /OH× elhe]iH×]M× kOH
�
.×Pi×k]×DYH;hYt×;hkPDlY;kH×kOH×qPiP][×M]h×kOH×MlklhH×;[F×rO;k
�]ZZPiiP][Hhi×P[kH[F×k]×F]×k]×Z;XH×kO;k×qPiP][× ;×hH;YPkt¹× /OH
.kh;kHNt×H[ilhHi×kO;k×kOH×Z;hXHk×D;[×]xHh×ilyDPH[k×DO]PDH×M]h
eH]eYH×hHglPhP[N×ilee]hk×;[F×kHYYi×eh]qPFHhi×rO;k×kOH×�]l[DPY×Pi
YPXHYt×k]×CH×D]ZZPiiP][P[N¹
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HkkHh¸�;hH¸/]NHkOHh¸/Olhh]DX“¸/OH¸�;iH¸M]h¸�lhkOHh¸�O;[NH

�ik;CYPiOP[N× ;hh;[NHZH[ki× ilDO× ;i× ;× D]YY;C]h;kPqH
D]ZZPiiP][P[N×;YYP;[DH×P[×/Olhh]DX´×rPYY×H[;CYH×ZHDO;[PiZi×k]
CH×elk×P[×eY;DH×kO;k×iOPMk×kOH×D]ZZPiiP][P[N×H[qPh][ZH[k×Mh]Z
][DH× kOH× D]ZZPiiP][i× ÓiHhqPDHiÔ× ;[F× ÓMl[DkP][iÔ´× k]× ][H× kO;k
D]ZZPiiP][i×i]YlkP][i×;[F×]lkD]ZHi×M]h×eH]eYH×É×kOh ]lNO×kOH
;eeYPD;kP][×]M×;×�lZ;[×�H;h[P[N×.tikHZi×;eeh];DO¹

� � �� �� � �� 7 KH� L P S DF W � RI � )RUW KF RP L QJ� & KDQJHV

W R�1+6�/HJL VO DW L RQ

 �.× �[NY;[F× ;[F×  �.× �Zeh]qHZH[k× ;hH× P[× kOH× eh]DHii× ]M
hHqPHrP[N× DlhhH[k× eh]DlhHZH[k× hlYHi¹× /OH× M]Dli× Pi× ][
Hik;CYPiOP[N× ;× iHk× ]M× Z]hH× |HsPCYH× ;hh;[NHZH[ki× kO;k× ;hH
DlhhH[kYt× P[× eY;DH× k]× ilee]hk× kOH×  �.× ;ZCPkP][× M]h×NhH;kHh
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