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/OH× .PHhh;×  Hq;F;× É× .HekHZCHh× •••€× ´× �;YY× •••€× PiilH× É× �i× �lNlik× •••€× D]ZHi× k]× ;× DY]iH× rH× O;qH
khHZH[F]li× {hH× F;[NHhi× P[× i]ZH× ]M× �;YPM]h[P;Ôi× Z]ik× ehPwHF× FHikP[;kP][i¹× .]lkO× �;XH× /;O]H× Pi× CHP[N
Hq;Dl;kHF× CHD;liH× ]M× kOH× ´× kOH× 
PsPH× {hH× O;i× [lZHh]li× D]ZZl[PkPHi× Hq;Dl;kHF× ;[F× rH
D]ZeYHkHYt×Y;ik×kOH×k]r[×]M×�hHH[qPYYH×�;¹

�;YF]h× {hH

/]×F;kH×•••€×{hH×iH;i][×O;i×k]hDOHF×]qHh×€¹•×ZPYYP][×;DhHi×]M×M]hHik×Y;[F×P[×kOH×.PHhh;× Hq;F;×hHNP][i×;Y][H¹
/OH× ×[]r×;k×††€´•••×;DhHi´×kOH×�;YF]h×{hH×;k×€††́ •••×;DhHi×;[F×kOH×/;Z;h;DX×�PhH×;k×…‡´•••×;DhHi´
CHP[N×OH×Y;hNHik× ]M×kOH×kOhHH×{hHi×P[×kOH×.PHhh;×  Hq;F;¹×6H×O;qH× iHH[×D]ZZl[PkPHi× ;[F×hHDhH;kP][;Y× ;hH;i
D]ZeYHkHYt×DO;[NHF×]qHh×[PNOk×P[×•••€¹×/OH×
PsPH×{hH×;[F×�;YF]h×�PhH×;hH×[]r×h;[XHF×¸•×;[F×¸€†×DlhhH[kYt×][
kOH× ¹


PsPH×�PhH

k]e×••×Y;hNHik×�;YPM]h[P;×{hHi×]M×;YY×kPZH

.]×O]r×F]Hi×kOPi×{hH×iH;i][×D]Ze;hH×k]×]lh×OPik]htº ×6H×k]]X×;×Y]]X×C;DX×;k×�;YÊ{hH×ik;kPikPDi×M]h×kOH×e;ik×„
tH;hi× ;[F× rHhH×;ik][PiOHF×;k×kOH×e;DH×P[× rOPDO×kOH×{qH×tH;h× ;qHh;NH×Pi×CHP[N×DO;[NHF×OPik]hPD;YYt× ;Dh]ii
kOH× ik;kH× ]M× �;YPM]h[P;¹× �YkO]lNO× t]l× D;[× {[F× {hH× iH;i][i× kO;k× D]Ze;hH× ]qHh× kOH× e;ik× „•× tH;hi´× t]l× D;[ k
D]Ze;hH×kOH×DlhhH[k× {qH× tH;h× ikhHkDO×rPkO×;[t×kPZH×P[× �;YPM]h[P;×OPik]ht¹×6H× ;hH×Wlik×Ct×elhH× ik;kPikPDi×P[× ;
kPZH×]M×OPik]hPD×DO;[NH¹× �i× ;×Z;kkHh×]M×M;Dk×t]l×D]lYF× ;hNlH×kO;k×kOPi×Pi× ;Dkl;YYt× ; ;i
iP[DH×••€•×rH×O;qH×Y]ik×[]×MHrHh×kO;[×…„•´•••×;DhHi×k]×M]hHik×{hH×P[×kOH×.k;kH×]M×�;YPM]h[P;×P[×;[t×][H×tH;h¹

× €•× tH;h× hHD]hF× e;DH×

�[×kOH×e;ik×{qH×tH;hi×�;YPM]h[P;×O;i×iHH[×�PhH×iH;i][i×Ct×;DhH;NH×Clh[HF×;i×kOH×M]YY]rP[N³

Ø••€†×€´„ƒ‡´•••×;DhHi×
lh[HF
Ø••€‡×€´ˆ†„´•••×;DhHi×
lh[HF
Ø••€ˆ×€´×•€‡´•••×�DhHi×
lh[HF
Ø••••×ƒ´•„†´•••×�DhHi×
lh[HF
Ø•••€×€´†••´•••×�ik×/]×
;kH×
lh[HF
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6OPYH×rPYF{hHi×;hH×;×[;klh;Y×e;hk×]M×�;YPM]h[P;Ôi×Y;[FiD;eH´×kOH×{hH×iH;i][×P[×�;YPM]h[P;×;[F×;Dh]ii×kOH×6Hik×Pi
ik;hkP[N×H;hYPHh×;[F×H[FP[N×Y;kHh×H;DO×tH;h¹×�YPZ;kH×DO;[NH×Pi×D][iPFHhHF×;×XHt×FhPqHh×]M×kOPi×khH[F¹×6;hZHh
iehP[N×;[F×ilZZHh×kHZeHh;klhHi´×hHFlDHF×i[]re;DX´×; [F×H;hYPHh×iehP[N×i[]rZHYk×DhH;kH×Y][NHh×;[F×Z]hH
P[kH[iH×Fht×iH;i][i×kO;k×P[DhH;iH×Z]PiklhH×ikhHii×][×qHNHk;kP][×;[F×Z;XH×M]hHiki×Z]hH×iliDHekPCYH×k]×iHqHhH
rPYF{hH¹×/OH×YH[NkO×]M×{hH×iH;i][×Pi×HikPZ;kHF×k]×O;qH×P[DhH;iHF×Ct×†„×F;ti×;Dh]ii×kOH×.PHhh;i×;[F×iHHZi×k]
D]hhHie][F× rPkO×;[×P[DhH;iH×P[×kOH×HskH[k× ]M×M]hHik× {hHi× ;Dh]ii×kOH× ik;kH¹× "M×D]lhiH×DYPZ;kH×DO;[NH×Pi×ZHk
rPkO× OPik]hPD;Y× DO;[NHi× P[× {hH× ;[F× Y;[F× Z;[;NHZH[k×;i× rHYY´× "lh× M]hHiki× ;hH× XP[FYP[N× C]s× ]M× MlHY× Mh]Z×kOH
kteH× ]M× M]hHik× Z;[;NHZH[k× kO;k× O;i× CHH[× FHeY]tHF× ;[F× kOH× elhH× Y;DX× ]M× [lZCHhi× ;q;PY;CYH× P[× HZeY]tHH
D]qHh;NH×k]×F]×kOP[Ni×YPXH×D][kh]YYHF×Clh[i´×Y]NNP[N´×kOP[[P[N×HkD¹

�MkHh×„×tH;hi×]M×hHD]hF×M]hHik×{hHi×;[F×ZPYYP][i×]M×eh]eHhkt×F;Z;NH×;[F×Y]ii´
Z;[t× ;hH× D;YYP[N× M]h× iPN[P{D;[k× DO;[NH× k]× kOH× Z;[;NHZH[k× ]M× ]lh× elCYPD
Y;[Fi¹×/PZH×rPYY×kHYY×PM×eH]eYHi×q]PDHi×rPYY×CH×OH;hF×Ct×kO]iH×rO]×Z;XH×e]YPDt
;[F×iHk×ClFNHki¹×�k×kOPi×kPZH×Pk×Pi×H;it×M]h×kOH×elCYPD×k]×Y;l[DO×;[NHh×;k×Y]D;Y
M]hHik× iHhqPDH× Z;[;NHZH[k× Clk× M;PY× k]× hH;YPwH× kOHt×;hH× ][Yt× r]hXP[N× rPkO× P[
kOH×ClFNHki×NPqH[¹×�[F×P[×kOH×D;iH×]M×.]lkO×�;XH×/;O]H´×Z]ik×]M×kOHPh×kPZH×P[
kOH×ilZZHhi×;hH×ieH[k×DYH;[P[N×le×;MkHh×NlHiki×kO;k×O;qH×[]×Z]h;Y×D]Ze;ii
P[×kOH×{NOk×k]×XHHe×kOP[Ni×[;klh;Y¹

.]lkO×�;XH×/;O]H
/OH× ••••× �;YPM]h[P;× rPYF{hH× iH;i][× r;i× DO;h;DkHhPwHF× Ct× ;× hHD]hFÊiHkkP[N× tH;h× ]M× rPYF{hHi× kO;k× Clh[HF
;Dh]ii× kOH× ik;kH× ]M× �;YPM]h[P;× ;i× ZH;ilhHF× FlhP[N× kOH× Z]FHh[× Hh;× ]M× rPYF{hH× Z;[;NHZH[k× ;[F× hHD]hF
XHHeP[N¹×�i×]M×kOH×H[F×]M×kOH×tH;h´×[H;hYt×€•´•••×{hHi×O;F×Clh[HF×]qHh×ƒ¹•×ZPYYP][×;DhHi´×Z]hH×kO;[×ƒî×]M×kOH
ik;kHÔi× h]lNOYt× €••× ZPYYP][× ;DhHi× ]M× Y;[F´× Z;XP[N× ••••× kOH× Y;hNHik× rPYF{hH× iH;i][× hHD]hFHF× P[× �;YPM]h[P;Ôi
Z]FHh[×OPik]ht¹×�;YPM]h[P;Ôi×�lNlik×�]ZeYHs×{hH×O;i×CHH[×FHiDhPCHF×;i×kOH×{hik×ÑNPN;{hHÒ×;i×kOH×;hH;×Clh[HF
HsDHHFHF×€×ZPYYP][×;DhHi¹Ø
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

�[× ••••× kOH× �hHHX× {hH× FHq;ik;kHF× ;× N]]F× e]hkP][× ]M×kOH× .PHhh;× h;[NH¹× �[× �lYt× •••€× /OH× �]hHik× .HhqPDH
;[[]l[DHF× kOH× hHilYki× ]M× kOH× P[qHikPN;kP][× P[k]× kOH× D;liH× ]M× kOH× ´× ;× rPYF{hH× kO;k× CHN;[× ][
.HekHZCHh× ƒ´× ••••´× ;[F× Clh[HF× ;eeh]sPZ;kHYt× ‚†ˆ´‡ˆ„ × ;DhHi´× FHikh]tHF× ‡„‚× ikhlDklhHi´× ;[F× F;Z;NHF× ;[
;FFPkP][;Y×…ƒ×ikhlDklhHi×][×kOH×.PHhh;× ;kP][;Y×�]hHik×CHY]r×
PN×�hHHX¹Ø

HiePkH× ;[× HsO;likPqH× P[qHikPN;kP][´× kOH× D;liH× ]M× kOH× {hH× Pi× ]yDP;YYt× D;kHN]hPwHF× ;i× Ñl[FHkHhZP[HF¹Ò× �PhH
P[qHikPN;k]hi×FHkHhZP[HF×kO;k×kOH×Z]ik×eh]C;CYH×D;liH×r;i×;×YPNOk[P[N×ikhPXH¹×�[×Ñl[FHkHhZP[HFÒ×ik;kli×Pi×[]k
l[D]ZZ][×NPqH[×kOH×D]ZeYHsPkPHi×P[q]YqHF¹Ø

�hHHX× �PhH

�6�L�H�U�U�D���5�H�F�U�H�D�W�L�R�Q���,�P�S�D�F�W
�i×rH×M]Dli×][×kOH×.PHhh;× Hq;F;×;[F×kOH×�]l[k;P[×hHNP][i×kO;k×Z;XH×le×kOH×�;YPM]h[P;¿× Hq;F;×
]hFHhi×rH
ik;hk×k]×NHk×;×CHkkHh×iD]eH×]M×kOH×hHDhH;kP][;Y×;[F×YPMH×DO;[NHi×kO;k×{hH×O;i×ik;hkHF×k]×DhH;kH×]qHh×kOH×e;ik×„
tH;hi¹×�Hki×k;XH×;×Y]]X×;k×�PhHi×NhH;kHh×kO;[×••••×;DhHi×][Yt×]qHh×kOH×e;ik×„×tH;hi¹
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Ø�lhHX;×�PhH×É×*YlZ;i×�]l[kt×•´×„†„×;DhHi
Ø�P[Hhq;×{hH×É×*YlZ;i×�]l[kt×ƒ´‚€•×;DhHi
Ø.YP[X;hF×�PhH×É×�][]×D]l[kt×É×‡´ˆ•„×;DhHi
Ø�ZePhH×�PhH×É×�;hPe]i;×�]l[kt×É×‡´•ˆƒ×;DhHi
Ø
HkrPYHh×{hH×É×�;hPe]i;×�]l[kt×É×‡€´‡•…×;DhHi
Ø.]lkO×�]hX×�PhH×É×�;hPe]i;×�]l[kt×É×†´•••×;DhHi
Ø�P][×�PhH×É×/lY;hH×�]l[kt×€‡´ˆ••×;DhHi
Ø*PHh×�PhH×É×/lY;hH×�]l[kt×É×‚…´„„…×;DhHi
Ø�[FP;[×{hH×Ê/lY;hH×�]l[kt×É×•´•ˆ„×;DhHi
Ø-];Fhl[[Hh×{hH×É×/lY;hH×�]l[kt×É×•´•‡„×;DhHi
Ø.lZZPk×�]ZeYHs×�PhH×É×.k;[PiY;li×�]l[kt×É×„´•ƒ†×;D hHi
Ø-;PYh];F×�PhH×É×�;FHh;×�]l[kt×É×€•´ƒ•…×;DhHi
Ø�][N×q;YYHt×{hH×É×�;iiH[×�]l[kt×É×‡‚´†‚‚×;DhHi
ØhÊƒ×{hH×É×�;iiH[×�]l[kt×É×€‡´…€‡×;DhHi
Ø�lF×�PhH×É×�;iiH[×�]l[kt×É×…´•ƒ•×;DhHi

�[× kHhZi× ]M× eh]eHhkt× F;Z;NH´× ••€†× r;i× kOH× Z]ik× FHikhlDkPqH× rPYF{hH× iH;i][× ][× hHD]hF× P[× �;YPM]h[P;× ;k× kOH
kPZH¹×�]rHqHh×P[×kOH×.PHhh;×-HDhH;kP][;Y×hHNP][×kOH×HxHDki×rHhH×ZP[PZ;Y×D]Ze;hHF×k]×kOH×hHik×]M×kOH×.k;kH×]M
�;YPM]h[P;¹
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Ø�;Ze×�PhH×É×
lkkH×D]l[kt×É×€„‚´‚‚…×;DhHi
Ø�H]hNHi×�PhH×É×�[t]×�]l[kt×É×•´‡‡‚×;DhHi
Ø*YH;i;[k×{hH×É×�[t]×�]l[kt×É×•´•†‚×;DhHi
Ø6O;YHC;DX×�PhH×É×�;iiH[×�]l[kt×É×€‡´†•‚×;DhHi
Ø�P][i×�PhH×É×�;FHh;×�]l[kt×É×ƒ´•…ƒ×;DhHi
Ø�HhNli][×{hH×É×�;hPe]i;×�]l[kt×É×ˆ…´ˆ•€×;DhHi
Ø
]]k×�PhH×É×�][]×D]l[kt×É×…´ˆ†ƒ×;DhHi
Ø
][[HYY×�PhH×É×/l]YlZ[H×�]l[kt×É×‚…´ƒ„•×;DhHi

/OH×••€‡×rPYF{hH×iH;i][×r;i×kOH×FH;FYPHik×;[F×Z]ik×FHikhlDkPqH×rPYF{hH×iH;i][×][×hHD]hF×P[×�;YPM]h[P;´×rPkO
;× k]k;Y× ]M× ]qHh× †́ „••× {hHi× Clh[P[N× ;[× ;hH;× ]M× ]qHh×€´…†•´•••× ;DhHi´× kOH× Y;hNHik× ;hH;× ]M× Clh[HF× ;DhH;NH
hHD]hFHF×P[×;×{hH×iH;i][¹×/OH×�;Ze×{hH×rOPDO×*;h;FPiH×�;´×Z;t×CH×][H×]M×kOH×Z]ik×FHq;ik;kP[N×D]ZZl[Pkt
{hHi×kOH×iPHhh;×hHNP][×O;i×HqHh×iHH[¹
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Ø�;eYHi×�PhH×É×�YF]h;F]×�]l[kt×É×‚´ƒ‚„×;DhHi
Ø/;C]]iH×{hH×É×�[t]×�]l[kt×É×€•´•ˆ…×;DhHi
Ø�]r×{hH×É×�[t]×D]l[kt×É×€´ˆˆ„×;DhHi×Æ×DY]iH×H[]lNOÇ
Ø-€Ê×�PhHÊ×�;iiH[×�]l[kt×É×‚´‚‡•×;DhHi
Ø�][N×5;YYHt×{hH×É×�;iiH[×�]l[kt×É×•´ƒ‚‡×;DhHi
Ø
hPDHCHhN×�PhH×É×�;hPe]i;×�]l[kt×É×„´×„…‚×;DhHi
Ø.ehP[Ni×{hH×É×�][]×�]l[kt×É×ƒ´‡ƒ•×;DhHi
Ø6;YXHh×�PhH×É×*YlZ;i×�]l[kt×É×„ƒ´…€•×;DhHi
Ø-]DX×�PhH×É×.k;[PiY;li×�]l[kt×É×•´ƒ••×;DhHi
Ø�[×D]Ze;hPi][×rPkO×kOH×FHikhlDkPqH×tH;hi×rOPDO×ehHDHFHF×Pk´×••€ˆ×r;i×;
hHY;kPqHYt× ZPYF× {hH× iH;i][¹× 6PkO× ][Yt× kOH× 6;YXHh× �PhH× P[× *YlZ;i× F]P[N
iPN[P{D;[k×F;Z;NH×P[×kOH×hHNP][¹

�����������)�L�U�H�V���*�U�H�D�W�H�U���7�K�D�Q�������������$�F�U�H�V



�)�D�O�O���(�G�L�W�L�R�Q�������������b���6�L�H�U�U�D���5�(�&���0�D�J�D�]�L�Q�H

-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

Ø ×É×�;iiH[×;[F×*YlZ;iÊ×‚€‡´ˆ‚„×;DhHi ]hkO×�]ZeYHs×�PhH
Ø�Y;hHZ][k×{hH×Ê••´…ˆ†×;DhHi
Ø
H;h×�PhH×É×€•´€„ƒ×;DhHi

Ø�]YF×�PhH×É×�;iiH[×�]l[kt×É×••´…‚ƒ×�DhHi
Ø�]N×�PhH×É×�;iiH[×�]l[kt×É×ˆ´„…ƒ×;DhHi
Ø.OHHe×�PhH×É×*YlZ;i×�]l[kt×É×•ˆ´„†•×;DhHi
Ø�]t;Yk][×{hH×É×.PHhh;×�]l[kt×É×ƒ†´••ˆ×;DhHi
Ø/OH×�;ikYH×�PhH×É×.Hgl]P;× ;kP][;Y×*;hX×É
Ø.,�×�]ZeYHs×�PhH×É×€†ƒ´€†‡×;DhHi

Ø�P;[k×.Hgl]P;× ;kP][;Y×�][lZH[k×Æ€‚€´•‡†;DhHiÇ
Ø�[t]× ;kP][;Y×�]hHik×Æ€•´„•‡×;DhHiÇ
Ø.Hgl]P;× ;kP][;Y×*;hX×Æ€‡´ˆ‡ƒ×;DhHiÇ
Ø
lhH;l×]M×�;[F×�;[;NHZH[k×Æ†‚…×;DhHiÇ
Ø.k;kH×Æƒ´•€†×;DhHiÇ
Ø�]l[kt́ ×;[F×ehPq;kH×Y;[Fi×Æƒ´••ƒ×;DhHiÇ

/OH× ••••× �;YPM]h[P;× rPYF{hH× iH;i][× r;i× DO;h;DkHhPwHF× Ct× ;× hHD]hFÊiHkkP[N× tH;h× ]M× rPYF{hHi× kO;k× Clh[HF
;Dh]ii× kOH× ik;kH× ]M× �;YPM]h[P;× ;i× ZH;ilhHF× FlhP[N× kOH× Z]FHh[× Hh;× ]M× rPYF{hH× Z;[;NHZH[k× ;[F× hHD]hF
XHHeP[N¹×�i×]M×kOH×H[F×]M×kOH×tH;h´×[H;hYt×€•´•••×{hHi×O;F×Clh[HF×]qHh×ƒ¹•×ZPYYP][×;DhHi´×Z]hH×kO;[×ƒî×]M×kOH
ik;kHÔi× h]lNOYt× €••× ZPYYP][× ;DhHi× ]M× Y;[F´× Z;XP[N× ••••× kOH× Y;hNHik× rPYF{hH× iH;i][× hHD]hFHF× P[× �;YPM]h[P;Ôi
Z]FHh[×OPik]ht¹×�;YPM]h[P;Ôi×�lNlik×�]ZeYHs×{hH×O;i×CHH[×FHiDhPCHF×;i×kOH×{hik×ÑNPN;{hHÒ×;i×kOH×;hH;×Clh[HF
HsDHHFHF×€×ZPYYP][×;DhHi¹Ø×/OH×.,�×�]ZeYHs×�PhH×[H;hYt×Dh]iiHF×kOH×H[kPhH×.PHhh;×-;[NH×Mh]Z×.Hgl]P;×k]×kOH
6HikHh[×|;[Xi×]M×�;ZZ]kO×�;¹

�����������)�L�U�H�V���*�U�H�D�W�H�U���7�K�D�Q�������������$�F�U�H�V�����7�R���'�D�W�H���È���$�X�J�X�V�W��������������������

Ø/;Z;h;DX×�PhH×É×�YeP[H×�]l[kt×É×…‡´…‚†×;DhHi¯
Ø
PsPH×{hH×É×*YlZ;i´×�;iiH[×´×.O;ik;×D]l[kPHiÊ×††€´×€‡‚×;DhHi¯
Ø�;YF]h×�PhH×É×�YF]h;F]×�]l[kt×É×€††´×•…•×�DhHi¯
Ø-PqHh×�PhH×É×�;hPe]i;×D]l[kt×É×ˆ´…„…×�DhHi
Ø
HskHh×�PhH×É×�][]×�]l[kt×É×•´ˆ…„×;DhHi
Ø-PqHh×�PhH×É× Hq;F;¿×*Y;DHh×D]l[kPHi×É×•´…€ˆ×;DhHi
Ø̄×-HF×YHkkHhi×ç×.kPYY×
lh[P[N
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/OH×YPik× iHHZi× iO]hkHh×M]h×kOH×.PHhh;×P[× •••€¹×O]rHqHh×kOPi×Pi× ;×FHq;ik;kP[N× tH;h×C;iHF× ][×Y]D;kP][× ]M×kOHiH
{hHi¹× /]r[i× ]M× �;hXYHqPYYH´× �tClhw´× .]lkO× �;XH× /;O]H´× �hHH[qPYYH´× �;XH× �YZ;[]h´× ,lP[Dt́ × �;iiH[× 5]YD;[PD
[;kP][;Y×*;hX´× �OHikHh×D;× ;[F× Z]hH× ;YY× O;qH× O;F× k]×Hq;Dl;kH× ;[F× Z;[t× O]ZHi× ;[F× ikhlDklhHi× Y]ik¹× /OHiH
{hHi×O;qH×FHikh]tHF× ;kP][;Y× ´× ;kP][;Y×*;hX×�;[F×; [F×6PYFHh[Hii×;hH;i×kO;k×;hH×FHiPN[;kHF
;[F×eh]kHDkHF×Y;[Fi¹

.DH[PD×
tr;ti

�k×Z;t× ;Yi]×CH×]M×[]kH×kOH×HYHq;kP][×]M×rOPDO×kOHiH×{hHi×;hH×Clh[P[N×rOPDO×iPZPY;h×k]×kOH×.,�×{hH×P[×••••×Pi
FHikh]tP[N×Y;[F×kO;k×[]k×][Yt×Pi×hHi]lhDH×FHehPqHF×;i×Pk×Pi´×Clk×O;qH×FHYPD;kH×ZH;F]ri×;[F×MH;klhHi×kO;k×MHHF
]lh×r;kHh×itikHZi¹×/OHiH×;hH;i×rPYY×O;qH×;×ZlDO×Z]hH×FPyDlYk×kPZH×P[×hHD]qHht¹

�[×kOH× ×tH;hi×]M×kh;PY×itikHZi×kO;k×rHhH×CHP[N×FHqHY]eHF×k]×D][[HDk×kOH×[]hkOHh[×D]ZZl[PkPHi
;[F×k]×ChP[N×r]hYF×DY;ii×Z]l[k;P[×CPXP[N×k]×kOH×;hH;×Z;t×O;qH×CHH[×Y]ik×P[×kOH×
PsPH×{hH¹×/OPi×r]hX×eh]qPFHF
Ct× Nh;[ki× D;[× ikPYY× CH× ;DD]ZeYPiOHF× Clk× kOH× Y;kHik×{hHi× O;qH× elk× kOPi× eh]WHDk× ][× O]YF´× rOPDO× ZH;[i
D]ZZl[PkPHi×rOPDO×O;qH×CHH[×C;[XP[N×][×kOH×[Hr×k]lhPiZ×F]YY;hi×]h×HZeY]tZH[k×]ee]hkl[PkPHi×Y]iH×]lk×;[F
O;qH× k]× ikhlNNYH× HqH[× MlhkOHh× k]× hH;DO× kOHPh× FhH;Zi¹× /]r[i× ilDO× ;i× �hHH[qPYYH× D;´× Z;t× [HqHh× hHD]qHh× ;i
HZeY]tZH[k× P[× kOH× hHNP][× Wlik× Z;t× []k× Z;XH× Pk× qP;CYH× M]h× Hik;CYPiOHF× YPqP[N× iktYHi× P[× kOH× ik;kH¹× /PZH×;[F
D][qPDkP][×rPYY×eY;t]lk×P[×kOH×[]hkO×rOH[×rP[kHh×;hhPqHi×;[F×kOH×
PsPH×{hH×Pi×{[;YYt×D][k;P[HF¹

*YlZ;i×hHNP][
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�]h× kOH× /;O]H× hHNP][× kOH× /;Z;h;DX× ;[F× �;YF]h× {hHi× D]ZH× ;k× ;[× P[kHhHikP[N× kPZH× P[× Pki× OPik]ht¹× �lhhH[k
hHiPFH[ki×;hH×;YhH;Ft×HZC;kkYHF×rPkO×Y]D;Y×;lkO]hPkPHi×]qHh×kOH×Ñ]qHh×k]lhPiZ×HxHDki×]×kOH×Y;XH×;[F×rPYFHh[Hii
hHNP][i¹× �]qPF× Ê€ˆ× ;[F× �[ik;Nh;Z× M;ZH× Ch]lNOk× ;× ilhNH× ]M× k]lhPiZ× k]× kOH× ;hH;× YH;qP[N× Z;[t× l[FHiPh;CYH
hHilYki×P[×kh;iO´×Nh;ykP´×;[F×kh;yD¹×�i×kOH×�;XH×;hH;×DY]iH×P[×kOH×hHNP][×kOHhH×rHhH×hHZ[;[ki×]M×kOH×elCYPD×kO;k
D]lYF×;YZ]ik×CH×OH;hF×DOHHhP[N×kOH×klh[P[N×;r;t×]M×k]lhPiZ×qPiPk]hi¹×"[DH×kOHiH×{hHi×ik]e×;[F×OH×FHikhlDkP][
Pi×Hq;Yl;kHF´×kOH×P[kHh[;Y×C;kkYH×rPYY×hHilZH×][×kOH×PZe;Dki×kO;k×/]lhPiZ×Pi×O;qP[N×][×kOH×Y]D;Y×HD][]Zt×;[F
][×kOH×Y]D;Y×Y;[FiD;eH¹

/OH×M]hHik×rPYY×hHD]qHh×Mh]Z×kOPi×{qHÊkH[×tH;h×ikhHkDO×P[×kOH×.PHhh;¹×OPXHhi×;[F×�]l[k;P[×CPXHhi×;[F×D;ZeHhi
rPYY×hHklh[×k]×kOH×M]hHik¹×
lk×t]l×D;[k×;hNlH×kO;k×kOH×;hH;×rPYY×[]k×CH×kOH×i;ZH¹×6]hYF×OPik]ht×Z;t×Z;hX×kOPi
kPZH×P[×YPMH×;i× ;×eHhP]F×kO;k×kOH×.PHhh;×DO;[NHF×CHD;liH×]M×kOH×qHht×[;klhH×kO;k×{hH×eh]qPFHi¹×-H[HrHF×YPMH´
�O;[NHF×Y;[FiD;eHi×;[F×hHÊClPYk×[;klh;Y×|]r¹

.PHhh;× -HD× �;N;wP[H× O;i× CHH[× elCYPiOP[N× iP[DH× ••€•×;[F× O;i× M]DliHF× ][× iO;hP[N× kOH× [Hri´× OPNOYPNOki× ;[F
HqH[ki×kO;k×Z;XH×kOPi×ilDO×;×NhH;k×hHNP][×k]×qPiPk´×eY;t×rPkOP[×;[F×YPqH¹×*YH;iH×OHYe×ilee]hk×Y]D;Y×W]lh[;YPiZ
;[F×Y]D;Y×D]ZZl[Pkt×H;DO×kPZH× t]l× qPiPk× kOH× .PHhh;¹× 
PiD]qHh× Z]hH× ;k× iPHhh;hHDZ;N;wP[H¹D]Z× ]h× W]P[× li×][
i]DP;Y×ZHFP;×][× ´× ´× ´×]h×�[ik;Nh;Z �;DHC]]X /rPkkHh 8]l/lCH

�%�H�V�W�� �L�Q�� �:�H�V�W�� �5�L�E�� �&�R�R�N�R�I�I���� �5�H�Q�R�� �%�D�O�O�R�R�Q�� �5�D�F�H�V�� �D�Q�G�� �1�D�W�L�R�Q�D�O
�&�K�D�P�S�L�R�Q�V�K�L�S���$�L�U���5�D�F�H�V���0�D�N�H���6�H�S�W�H�P�E�H�U���L�Q���5�H�Q�R���D���&�D�Q�Ë�W���0�L�V�V
�(�Y�H�Q�W
-H[]× Hq;F;×É×6HYY×YHkÔi×Wlik×D;YY×kOH×ilZZHh×]M×•••€×rO;k×Pk×O;i×CHH[´×FPi;ee]P[kP[N¹×
lk×;i×kOH×M;YY×D]ZHi
X[]DXP[N×;k×kOH×F]]h×P[×kOH×.PHhh;×-H[]×  Hq;F;×rPYY×k;XH×Mh][k× ik;NH×rPkO×kOhHH×]M×kOH×r]hYFi×Z]ik×HsDPkP[N
HqH[ki¹×/h;qHYHhi×;[F×hHNP][;Y×qPiPk]hi×rPYY×|]DX×k]×kOH× ]hkOHh[× Hq;F;×-HNP][×k]×H[W]t×i]ZH×NhH;k×M]]F×;[F
klh[×kOHPh×HtHi×;[F×PZ;NP[;kP][i×k]×kOH×iXt¹× ]r×rH×Wlik×[HHF×;×YPkkYH×ZHhDt×Mh]Z×kOH×Y]D;Y×{hH×iDH[H¹

�%�H�V�W���L�Q���W�K�H���:�H�V�W���1�X�J�J�H�W���5�L�E���&�R�R�N���2�I�I
/OH×
Hik×P[×kOH×6Hik× lNNHk×-PC×�]]XÊ"x×NHkÔi×kOH×;DkP][×ik;hkHF×.�*×€´×•••€×É×.�*×…´×•••€¹

"MkH[×hHMHhhHF×k]×;i×kOH×.leHh×
]rY×]M×hPC×D]ZeHkPkP][i× ][×kOH×[;kP][;Y×

,×D]ZeHkPkP][×DPhDlPk´×kOH×;[[l;Y
�;C]h× 
;t× 6HHXH[F× HqH[k× ie;[i× Z]hH× kO;[× …× DPkt× CY]DXi× P[× kOH× OH;hk× ]M× F]r[k]r[× .e;hXi´×  Hq;F;¹× /r]
F]wH[× ]M× kOH× D]l[khtÔi× CHik× 

,× kH;Zi× D]ZeHkHF× M]h×[H;hYt× Þ••´•••× P[× ehPwH× Z][Ht× eYli× ehHikPNP]li
Ch;NNP[N×hPNOki¶×�k×Pi×HikPZ;kHF×kO;k×‚„•´•••Êƒ••´•••×

,×H[kOliP;iki×k;XH×e;hk×]M×kOH×MHikPqPkPHi×H;DO×tH;h
D][ilZP[N×Z]hH×kO;[×•„•´•••×e]l[Fi×]M×Z]lkOr;kHhP[N ×hPCi×FlhP[N×kOH×…ÊF;t×MHikPq;Y¹

�[× ;FFPkP][×k]×kOH×CHik× 

,× ;h]l[F´× ;× rPFH×q;hPHkt×]M× ;DkPqPkPHi× ;hH× ]xHhHF×P[DYlFP[N× ;×OlNH×;hki× ;[F×Dh;Mki
qH[F]h×iO]ŕ ×
HHh×�;hFH[´×�PFi×�;h[Pq;Y´×5�*×�hH;×; [F×k]e×[;ZHF×H[kHhk;P[ZH[k×eHhM]hZP[N×][×kr]×ik;NHi¹
/OHhH×Pi×[]×;FZPiiP][×MHH×;[F×kOH×HqH[k×Pi×]eH[×k]×kOH×elCYPD¹
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�7�+�(���*�5�(�$�7���5�(�1�2���%�$�/�/�2�2�1���5�$�&�(
 Hsk×P[×YP[H×Pi×kOH× É× 
][Ôk×ZPii×kOH×ƒ]kO× �[[PqHhi;ht
HqH[k×P[×-H[]×•••€¹

�hH;k×-H[]× 
;YY]][×h;DH×É×.�*×€•´×•••€×É×.�*×€•´×•• •€×

/OH×�hH;k×-H[]×
;YY]][×-;DH×Pi×kOH×r]hYFÔi×Y;hNHik×MhHH×O]kÊ;Ph×C;YY]][×HqH[k´×Clk
kO;kÔi×[]k×kOH×][Yt×kOP[N×kO;k×Z;XHi×Pk×ieHDP;Y¹×.P[DH×Pki×OlZCYH×CHNP[[P[Ni×P[×€ˆ‡•´
kOPi×HqH[k×O;i×CHH[×[H;h×;[F×FH;h×k]×kOH×D]ZZl[Pkt×;[F×kOH×hHNP][¹×�OPYFhH[×rO]
;kkH[FHF×kOH×HqH[k×P[×kO]iH×H;hYt×F;ti×[]r×O;qH×DOPYFhH[×]M×kOHPh×]r[×kOHt×ChP[N×k]
kOH×HqH[k¾×i]ZH×HqH[×ChP[N×Nh;[FDOPYFhH[¹×�kÔi×;×ik;eYH×M]h×;[t][H×Nh]rP[N×le×rPkOP[
;×Ol[FhHF×ZPYHi´×;[F×eH]eYH×;Dh]ii×kOH×NY]CH×;hH×Fh;r[×k]×Pk×tH;h×;MkHh×tH;h¹
/OH× HqH[k× O;i× Nh]r[× Fh;Z;kPD;YYt× P[× iPwH× Mh]Z× Wlik×••× O]kÊ;Ph× C;YY]][i× P[× €ˆ‡•× k]× ler;hFi× ]M× €••× D]Y]hHF
Z;ikHhePHDHi× k;XP[N× k]× kOH× iXt́ × P[DYlFP[N× ;× q;hPHkt× ]M× ieHDP;Y× iO;eHi¹× 6PkO× ;[× ;qHh;NH× ]M× €‚•´•••ã× eH]eYH
;kkH[FP[N×kOH×HqH[k×H;DO
tH;h´× kOH× [lZCHh× ]M× YPqHi× k]lDOHF× Ct× kOH× CH;lkPMlY×ieHDk;DYH× D][kP[lHi× k]× hPiH× Wlik× YPXH× kOH× C;YY]][i
kOHZiHYqHi¹
"[× kOH× Nh]l[F´× ieHDk;k]hiÈi]ZH× DY;F× P[× e;W;Z;iÈiPk× ;k]e× CY;[XHki× ]h× M]YFP[N× DO;Phi× NhPeeP[N× O]k
CHqHh;NHi× ]h× ZPZ]i;i× ;[F× N;wH× P[k]× kOH× H;hYt× Z]h[P[N× iXt× M]h× kOH× HkOHhH;Y× �Y]r× .O]r× kO;k× k;XHi× eY;DH
CHM]hH×kOH×il[×HqH[×eHHXi×;C]qH×kOH
O]hPw][¹× �]YY]rP[N×kO;k´× i]ZH×O]kÊ;Ph×C;YY]][i×Y;l[DO×M]h×
;r[×*;kh]Y´×kOH×hHik×hPiH×Y;kHh×;k× �;ii× �iDH[iP][´
;[F×;×iHYHDk×Nh]le×CHNP[i×kOH×D]ZeHkPkP][×e]hkP][×]M×kOH
He][tZ]li× h;DH´× rOPYH× kH[i× ]M× kO]li;[Fi× ]M× qPiPk]hi× Y]]X× ][× P[× ;rH´× e;kh][PwH× qH[F]hi´× ;[F× k;XH× kHkOHhHF
hPFHi×P[×kOH×C;YY]][i×kO;k×;hH[Ôk×Nl[[P[N×M]h×kOH×rP[¹
/OPi× M;ZPYtÊMhPH[FYt× HqH[k× iePYYi× P[k]× kOH× iXPHi× P[× kOH× H;hYt× Z]h[P[N× ;[F× ChP[Ni× ;× iZPYH× k]× HqHht× M;DH× P[× kOH
q;YYHt¹× ]r×P[×Pki×ƒ•kO×tH;h´×/OH×�hH;k×-H[]×
;YY]][×-;DH×Pi×[]kOP[N×iO]hk×]M×kh;FPkP][È;[F×rPkO×€••×eHhDH[k
]M×qPiPk]hi×ilhqHtHF×hHe]hkP[N×kO;k×kOHt× r]lYF×hHD]ZZH[F×kOH×HqH[k×k]×MhPH[Fi× ;[F× ˆ‡×eHhDH[k×eY;[[P[N×k]
hHklh[´×kOH×kh;FPkP][×rPYY×][Yt×D][kP[lH×k]×Nh]r¹
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�6�7�,�+�/���1�$�7�,�2�1�$�/���&�+�$�0�3�,�2�1�6�+�,�3���$�,�5���5�$�&�(�6
/OH×  ;kP][;Y× �PhiO]r× -;DHi× �;e× ]x× kOH× Z][kO× ][× .�*× €„´× •••€× É× .�*× €ˆ´× •••€× É× /OH× •••€× ./���×  ;kP][;Y
�O;ZeP][iOPe×�Ph×-;DHi×hHklh[i×k]×-H[]´×MH;klhP[N×OH;FÊk]ÊOH;F×;Ph×h;DP[N×;k× ieHHFi×kO;k×D;[×HsDHHF×„••
ZeO¶

/OH×{HYF×Pi×iHk×M]h×kOPi×tH;hÔi× ×rPkO×€ƒ„×eY;[Hi× ;[F×€„„×ePY]ki×h;DP[N
M]h×NY]ht×.Hek¹×€„Ê€ˆ×Wlik×[]hkO×]M×F]r[k]r[×-H[]´× Hq¹

./���× ;kP][;Y×�O;ZeP][iOPe×�Ph×-;DHi

�]lhi×]M×ehHe;h;kP][´×DHhkP{D;kP][×;[F×eh;DkPDH×ChP[Ni×][H×]M×kOH×Y;hNHik×{HYFi×]M×h;DHhi×k]×kOH×]lkF]]h×HqH[k¹
/OPi× tH;h× Pi× kOH× {hik× tH;h× kOH× {HYF× P[DYlFHi× kOH× HqH[kÔi× [HrHik× h;DP[N× DY;ii´× ./"�× Æ.O]hk× /;XHÊ"x× ;[F
�;[FP[NÇ×
h;N´×rPkO×;[× PZehHiiPqH× •„× D]ZeHkPk]hi× Y]]XP[N× k]× k;XH× O]ZH× kOH× {hik× DO;ZeP][iOPe× P[× kOH× ie]hk
kO;k×O;i×CHD]ZH×;×i]DP;Y×ZHFP;×eOH[]ZH[][¹



�)�D�O�O���(�G�L�W�L�R�Q�������������b���6�L�H�U�U�D���5�(�&���0�D�J�D�]�L�Q�H

-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

*O]k]×�hHFPk×�PF;[×�h;FF]DX×É×./���× ;kP][;Y×�Ph×h; DH
6OPYH× kOH× D]hH× ]M× kOH× HqH[k× C];iki× kOH× r]hYFÔi× M;ikHik× Z]k]hie]hk× rPkO× iHqH[× h;DH× DY;iiHi× N]P[N× OH;FÊk]Ê
OH;F×;k×ieHHFi×]MkH[×HsDHHFP[N×„••×ZeO´×kOH×-H[]×�Ph×-;DHi×;Yi]×MH;klhHi×;[×PZehHiiPqH×;Ph×iO]r×;i×rHYY×;i
][ÊNh]l[F×FPieY;ti´×D]ZeHkPkP][i×;[F×qH[F]hi¹

�;[i× rPYY× iHH× FHZ][ikh;kP][i× Ct× kOH× 0¹.¹× �Ph× �]hDH×/Ol[FHhCPhFi´× 0¹.¹× �;hP[H× �]hei× �5Ê••× "iehHt́ × �Ê‚„�
�PNOk[P[N× ��´× /lDXHhÔi× �Ph× *;kh]Y× ;[F× �PZ× *HPkw× �Hh]ie]hki¹× "[× kOH× Nh]l[F× M;[i× rPYY× NHk× k]× HseHhPH[DH×kOH
 ;kP][;Y×�qP;kP][×�HhPk;NH×�[qPk;kP][´×kOH×�-�

Ê 5 
��×./��×�FlD;kP][×
PiD]qHht×:][H×;[F×kOH×h;DP[N×eP ki´
;[×;qP;kP][×M;[×M;q]hPkH¹
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

�;Y;qHh;i×�]l[kt×�;YPM]h[P;×É×.PHhh;×�qH[ki×É×*h]Fl DHF×Ct×kOH×�;Y;qHh;i×6P[H×Nh;eH×�YYP;[DH´×kOH×
´× OHYF× P[× D][Wl[DkP][× rPkO× kOH× �]YF× -liO× .khHHk× �;PhH´× Pi× ;× l[PglH´× Ml[Ê{YYHF× F;t× M]h× kOH× rO]YH

M;ZPYt¹

�;Y;qHh;i
�h;eH×.k]Ze

/OH× •‡kO× �[[l;Y× HqH[k× Pi× iDOHFlYHF× k]× CH× OHYF× "Dk]CHh× •´× •••€× kOPi× tH;h× ;k× �lheOtÔi× �]ZZl[Pkt× *;hX× P[
�lheOt×�;YPM]h[P;¹

*h]DHHFi× Mh]Z× kOH× �;Y;qHh;i× �h;eH× .k]Ze× ilee]hk× Y]D;Y× D]ZZl[Pkt× Nh]lei¹× /H;Zi× ]M× kr]´× ;× .r;CCHh
Æi]ZHkPZHi×D;YYHF×;×�lDXHhÇ×;[F×;×.k]ZeHh×D]ZeHkH×k]×ik]Ze×kOH×Z]ik×WlPDH×]lk×]M×ZH;ilhHF×;Z]l[ki×]M
rP[H×Nh;eHi×k]×Z]qH×][×k]×kOH×[Hsk×OH;k×;[F×rP[×M;ClY]li×ehPwHi¹

�[×HseHhPH[DHF×e;[HY×]M×HseHhki×ehHDPiHYt×rHPNOi×kOH×WlPDH´×;[F×ehPwHi×;hH×;r;hFHF×k]×;YY×kOH×rP[[Hhi¹×/OHhH
;hH× ieHDP;Y× ehPwHi× M]h× kOH× k]e× {[PiOHhi× P[× kOH× �O;ZeP][iOPe× .k]Ze× /H;Zi× ;hH× H[D]lh;NHF× k]× ;eeH;h× P[
D]iklZH×ÆYPXH×rH×D]lYF×ehHqH[k×Pk×;[tr;tÇ×;[F×ehPwHi×;hH×;r;hFHF×M]h×D]iklZHi×C;iHF×][×]hPNP[;YPkt́ ×FHiPN[´
;[F×Hx]hk¹
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lk× kOHhHÔi× Z]hH× k]× kOH× �h;eH× .k]Ze× kO;[× Wlik× kOH× r;[k][× FHikhlDkP][× ]M× kr]× k][i× ]M× eHhMHDkYt× N]]F× MhlPk¹
.D]hH× i]ZH× XHt× C;hN;P[i× ][× �;Y;qHh;i× 6P[Hi´× iXP× e;DX;NHi× ;k× 
H;h× 5;YYHt́ × ;[F× ]kOHh× NhH;k× PkHZi× ;k× kOH
iPYH[k× ;lDkP][¹× "h´× ;k× kOH× D;YY× ;lDkP][× NHk× ;Z;wP[N× rP[H× HseHhPH[DHi× ;k× i]ZH× ]M× �;Y;qHh;iÔ× ;r;hFÊrP[[P[N
rP[HhPHi´×MH;klhP[N×M;ClY]li×N]lhZHk×FP[[Hhi´×qP[Ht;hF×k]lhi´×;[F×;×DO;[DH×k]×hlC×iO]lYFHhi×rPkO×i]ZH×]M×kOH
YH;FP[N×rP[HZ;XHhi×P[×kOH×.PHhh;×�]]kOPYYi¹

�]h× FHk;PYi× ][× ;YY× rP[H× HqH[ki× qPiPk× kOHØ Ø rHCiPkH¹×�]h× ;× MlYY× YPik× ]M× �;Y;qHh;i
�]l[ktÔi× Z;[t× ;r;hFÊrP[[P[N× rP[HhPHi´× qP[Ht;hFi× ;[F × k;ikP[N× h]]Zi´× qPiPk× kOHØ

�;Y;qHh;i×6P[HNh;eH×�YYP;[DHÔi

¹
�;Y;qHh;iØ rP[H× D]l[kht

YPikP[Ni

./"�*×/���×-���./-�/�" ×�.× "6×"*� ¶

.k]Ze× hHNPikh;kP][× Pi× Þ‡•× eHh× kH;Z× ]M× kr]× ;[F× D;[× ;DD]Z]F;kH× le× k]× €••× ik]Ze× kH;Zi¹× �]iklZHi× ;hH
H[D]lh;NHF× ;i× kOHhH× rPYY× CH× ;× D]iklZH× D][kHik¶× /OPi× Pi× ;× Ml[Fh;PiP[N× HqH[k× ;[F× kH;Z× hHNPikh;kP][× MHHi×;hH
[][ÊhHMl[F;CYH¹Ø

.eHDk;k]hi×D;[×H[W]t×kOH×�;Y;qHh;i×�h;eH×.k]Ze×;[F× �]YF×-liO×.khHHk×�;PhH×MhHH×]M×DO;hNH×Mh]Z×ˆ³‚•Ê„³‚•¹
6P[H× Ct× kOH× NY;ii× ;[F× C]kkYH× ;i× rHYY× ;i× M]]F× PkHZi×rPYY× CH× ;q;PY;CYH× M]h× i;YH× P[× kOH× e;hX¹× � 
× ]lh× �[[l;Y
�h;eH×.k]Ze×�lDkP][×rPYY×k;XH×eY;DH×k]×CH[H{k×kOH×OPNO×iDO]]Y×iDO]Y;hiOPe×eh]N;Z´×Y]D;Y×e;hXi×ð×D]ZZl[Pkt
]hN;[Pw;kP][i¹Ø

�]h×glHikP][i×;C]lk×kOH×�;Y;qHh;i×�h;eH×.k]Ze×ð×�lD kP][´×D][k;Dk×kOH×�;Y;qHh;i×6P[HNh;eH×�YYP;[DHØ ¹��-�

�]h×glHikP][i×;C]lk×kOH×�]YF×-liO×.khHHk×�;PhH´×D][k;Dk×kOH×�HH[Ht×*;hX×Nh]leØ ¹��-�

�$�E�R�X�W���W�K�H���D�X�W�K�R�U
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�PXP[N×Pi×;[×HsDPkP[N×r;t×k]×ieH[F×kPZH×P[×kOH×NhH;k×]lkF]]hi´×Clk×Pk×D;[×CH×F;[NHh]li¹×�HhH×;hH×i]ZH×]M×kOH
CPNNHik×F;[NHhi×]M×C;DXD]l[kht×OPXP[N×P[×kOH×r]]Fi¹

6O]×F]Hi[Ôk×H[W]t×;×hHMhHiOP[N×OPXH×P[×kOH×r]]Fiº×6OPYH×OPXP[N×Pi×;×Ml[×r;t×k]×HsHhDPiH×;[F×HseHhPH[DH×kOH
rPYFHh[Hii´× Pk× D;[× CH× F;[NHh]li× PM× t]l× F][Ôk× Z;XH× kOH× hPNOk× ehHe;h;kP][i¹× 6OHkOHh× t]l× OPXH× P[× kOH× .PHhh;
 Hq;F;× ]h×P[×8]iHZPkH× ;kP][;Y×*;hX´× t]l× [HHF×k]×X[]r×O]r×k]× ik;t× i;MH¹×6OPYH×kOHiH×F;[NHhi×Z;t× iHHZ
iD;ht́ × XHHe× P[× ZP[F× kO;k× OPXP[N× Pi× NH[Hh;YYt× glPkH×i;MH× ;[F× Ml[× rOH[× t]l× X[]r× rO;k× t]lÔhH× F]P[N¹× 6PkO] lk
MlhkOHh×;F]´×OHhH×;hH×i]ZH×]M×kOH×CPNNHik×F;[NHhi×]M×C;DXD]l[kht×OPXP[N×P[×kOH×r]]Fi¹

6PYFYPMH
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

�YH;hYt́ ×eYH[kt×]M×F;[NHh]li×DhH;klhHi×YPqH×P[×kOH×NhH;k×]lkF]]hi¹×�]l[k;P[×YP][i´×CH;hi´×C]CD;ki´×i[; XHi´×;[F
Z]hH×;YY×h];Z×Z;[t×OPXP[N×kh;PYi¹×�]rHqHh´×Z]ik×]M×kOH×kPZH´×kOHiH×;[PZ;Yi×rPYY×[]k×;kk;DX×l[YHii×t]l×eh]q]XH
kOHZ¹× /]× CH× i;MH´× ;Yr;ti× D;hht× ;× OPXP[N× ik;x× ;[F× eHeeHh× ieh;t́ × ;[F× hHZHZCHh× kO;k× t]l× iO]lYF× [HqHh× hl[
PZZHFP;kHYt×rOH[×t]l×{hik×ie]k×kOH×;[PZ;Y¹

.HqHhH×6H;kOHh

HeH[FP[N×][×t]lh×OPXP[N×Y]D;kP][´×kOH×rH;kOHh×D;[×HPkOHh×CH×qHht×O]k×]h×qHht×D]YF¹×.]ZHkPZHi´×t]l×rPYY×[HHF
k]×ehHe;hH×M]h×C]kO×O]k×;[F×D]YF×rH;kOHh¹×
HM]hH×t]l×OH;F×]lk×k]×kOH×kh;PYi´×DOHDX×kOH×rH;kOHh×M]hHD;ik×k]×iHH
PM×Pk×Pi×i;MH¹×�Yi]´×HqH[×PM×kOHhH×;hH×[]×;ee;hH[k×iPN[i×]M×O;hiO×rH;kOHh´×ChP[N×i]ZH×Hskh;×NH;h×Wlik×P[×D;iH¹

�]iglPk]Hi×;[F×
lNi
�kÔi× []k× l[D]ZZ][×M]h×OPXHhi×k]×hl[×P[k]×ClNi¹× /OHiH×eHiki´× ilDO×;i×Z]iglPk]Hi´×Z;t× []k× iHHZ×F;[NHh]li ´
Clk× t]l× ]lNOk× k]× FHkHh× kOHZ× rOH[HqHh× e]iiPCYH¹× �]iglPk]Hi× D;[× D;hht× kOH× 6Hik×  PYH× qPhli´× ;× FPiH;iH× kO;k
F;Z;NHi× kOH× ieP[;Y× D]hF× ;[F× Ch;P[¹× /]× FHkHh× kOHiH× eHiki´× liH× ;× ikh][N× ClN× ieh;t× ]h× rH;h× ;× Y][NÊiYHHqHF
iOPhk×;[F×e;[ki¹

-HZ]kH×�]D;kP][i
�[]kOHh× ][H× ]M× kOH× CPNNHik× F;[NHhi× ]M× C;DXD]l[kht× OPXP[N× P[× kOH× r]]Fi× Pi× NHkkP[N× Y]ik¹× 6OPYH× H[W]tP[N×kOH
eH;DH×]M×[;klhH×Pi×eYH;i;[k´×t]l×D;[×NHk×Y]ik×][×hHZ]kH×OPXP[N×kh;PYi¹×�YHDkh][PD×FHqPDHi×Z;t×[]k×NHk×;×iPN[;Y´
i]×Pk×D;[×k;XH×i]ZH×kPZH×M]h× t]l×k]× {[F× t]lh× r;t×C;DX¹× /OPi×Pi× ][H×hH;i][× t]l× [HHF×k]×YH;h[×

¹×�Yi]´×hHZHZCHh×k]×e;DX×Hskh;×ileeYPHi´×ilDO×;i×M]]F´×r;kHh´×DY]kOP[N´×HkD¹
ilhqPq;Y× iXPYYi

kO;k×HqHht×OPXHh×iO]lYF×X[]r

�$�E�R�X�W���W�K�H���D�X�W�K�R�U

"X×Pk×ZPNOk×CH×DOH;kP[N×k]×YPik× ]lk×kOH×k]e×€„×FHikP[;kP][i× ;[F×kh;PYi×M]h× /l]YlZ[H× �]l[kt́ × iP[DH×Pk×P[DYlFHi
8]iHZPkH× ;kP][;Y×*;hX× ]hkO×iPFH×;[F×�ZPNh;[k×6PYFHh[Hii´×Clk×OHt×[]k×;YY×D]l[kPHi×;hH×DhH;kHF×Hgl;Y¶

.]×OHhH×;hH×]lh×k]e×€„×FHikP[;kP][i¿×kh;PYi×k]×qPiPk×][×t]lh×[Hsk×kh;qHY×P[k]×/l]YlZ[HÔi×;FqH[klhH×hPDO×D]l[kht¹
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/l]YlZ[H×hPqHh×8]iHZPkH

�3�&�7���7�U�D�L�O���È���7�X�R�O�X�P�Q�H���0�H�D�G�R�Z�V���W�R���*�O�H�Q���$�X�O�L�Q

/OPi× „¹„× ZPYH× ][H× r;t× khPe× Pi× ;× M;[k;ikPD× qPiPk× P[×8]iHZPkH×  ;kP][;Y× *;hX× ;[F× kOH× M;h× .]lkO× H;ikHh[× HFNH× ]M
/l]YlZ[H× �]l[kt¹× -HY;kPqHYt× |;k× M]h× kOH× {hik× ƒ× ZPYHi´× H[W]t× e;[]h;ZPD× qPHri× ]M× �;kOHFh;Y× h;[NH´× rPYFYPMH× P[
/l]YlZ[H×�H;F]ri×;[F×kOH×hHY;sP[N×i]l[Fi×]M×kOH×D;Y Z×/l]YlZ[H×hPqHh×ikhHkDO¹×/OH[×H[W]t×;×qHht×iDH[PD×€¹„
ZPYH×DYPZC×F]r[×kOH×ik;hk×]M×kOH×�h;[F×�;[t][×]M×8]iHZPkH×k]×�YH[×�lYP[×OPNO×�;Ze×e;iiP[N×/l]YlZ[H×M;YYi
;Y][N×kOH×r;t¹
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.]F;×.ehP[Ni×É×/l]YlZ[H×�H;F]ri

�<�R�V�H�P�L�W�H���1�D�W�L�R�Q�D�O���3�D�U�N�V���6�R�G�D���6�S�U�L�Q�J�V���D�Q�G���/�H�P�E�H�U�W���'�R�P�H

6HHXH[F×;FqH[klhHi×Y]]XP[N×M]h×;×YPkkYH×8]iHZPkH×Z;NPD×[]k×M;h×Mh]Z×kOH×D;h×rPYY×H[W]t×kOPi×OPik]hPD×h]lkH×k]
.]F;×.ehP[Ni×k]×H[W]t×rO;k×]hPNP[;Y×h;[DO×YPMH×P[×8]iHZPkH×r;i×YPXH×;[F×k]×qPiPk×kOH×M;ZHF×.]F;×6;kHh×iehP[Ni¹
�]]XP[N×M]h×;×YPkkYH×Hskh;× ;FqH[klhH×k;XH×kOH×
]N×Y;XH×kh;PY×Mh]Z×OHhH×;[F×DPhDYH×C;DX×k]×kOH×k]e× ]M×�HZCHhk

]ZH´×][H×]M×kOH×Z]ik×iDH[PD×;[F×PD][PD×‚…•×qPHri×]M×8]iHZPkH¹
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6;e;Z;×�;YYi
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

"[H×]M×kOH×Z]ik×]qHhY]]XHF×kh;PY×HseHhPH[DHi×P[×8]iHZPkH× ;kP][;Y×e;hX×Pi×kOH×khHX×;Y][N×kOH×iO]hHi×]M×�HkDO
�HkDOt×hHiHhq]Ph×k]×6;e;Z;×M;YYi¹×FHiDhPCHF×Ct×Z;[t× ;i×kOH×krP[×k]×8]iHZPkH×5;YYHt́ × �HkDO× �HkDOt×Pi×kOH
Dh]r[× WHrHY× ]M× DH[kh;Y× �;YPM]h[P;× r;kHh× ileeYt́ × i]×kOH× Dhtik;Y× CYlH× r;kHhi× O;qH× [HPkOHh× C];ki× ]h× irPZZHhi
YlhXP[N×][×kOH×iO]hHi¹×�[ikH;F×qPiPk]hi×D;[×H[W]t×;×„ÊZPYH×e]hkP][×]M×kOPi×khP;Y×rOPDO×eh]qPFHi×ieHDk;DlY;h×iPNOki
]M×/lHHlY;Y;×;[F×6;e;Z;×�;YYi¹×�]hH×iH;i][HF×;FqH[k lhHi×D;[×;FF×;[×;FFPkP][;Y×‡×ZPYHi×]lk×k]×-;[DOHhP;
M;YYi¹×e]elY;h×M]h×C;DXe;DXHhi¹

�&�D�U�O�R�Q���)�D�O�O�V

�[W]t×kOH×H;it×k]×P[kHhZHFP;kH×•¹‡×ZPYH×h]l[F×khPe×OPXP[N×kh;PY×;Y][N×kOH×.]lkO×�]hX×]M×kOH×/l]YlZ[H×-PqHh×P[k]
kOH×8]iHZPkH×6PYFHh[Hii×�hH;×k] ¹×�;qH×;×ePD[PD×;[F×D]]Y×]x×rPkO×;×hHMhHiOP[N×irPZ¹×�;hY][×�;YYi

/OPi×kh;PY×CHNP[i×][×kOH×.k;[PiY;li× ;kP][;Y×�]hHik×;k×kOH×�;hY][×
;t×0iH×�hH;×]x×]M×�qHhNhHH[×-F¹×.P[DH×kOH
kh;PY×H[kHhi×kOH×8]iHZPkH×6PYFHh[Hii×�hH;´×CPXP[N×;[F×F]Ni×;hH×[]k×;YY]rHF¹

�6�R�Q�R�U�D���3�D�V�V�������6�F�H�Q�L�F���5�R�X�W�H��������
�.�H�Q�Q�H�G�\���/�D�N�H���7�U�D�L�O

�H[[HFt× �;XH× /h;PY× Pi× ;× €„¹„× ZPYH× OH;qPYt× kh;yDXHF×]lk× ;[F× C;DX× kh;PY× Y]D;kHF× ]M× .][]h;× *;ii× ;[F× O;i× ;[
HYHq;kP][×N;P[×]M×€ˆ••×MHHk×k]×kOH×Y;XH×Pi×h;kHF×;i×FPyDlYk¹×/OH×kh;PY×]xHhi×;×[lZCHh×]M×;DkPqPkt×]ekP][i×;[F×Pi
CHik×liHF×Mh]Z×�l[H×l[kPY×"Dk]CHh¹×
]Ni×;[F×O]hiHi×;hH×;Yi]×;CYH×k]×liH×kOPi×kh;PY¹×�H[[HFt×Y;XH×MH;klhHi×YliO
ZH;F]ri´×h;NP[N×r;kHh´×Nh;[PkH×´×OPik]hPD×ZP[P[N×;hH;×;[F×ktePD;Y×hHMhHiOP[N×Z]l[k;P[×Y;XH×;k×†‡‡ƒú

�5�H�O�L�H�I���5�H�V�H�U�Y�R�L�U

-HYPHM×-HiHhq]Ph×/h;PY×Pi× ;×†¹•×ZPYH×Z]FHh;kHYt×kh;yDXHF×]lk× ;[F×C;DX×kh;PY×Y]D;kHF×[H;h×*P[HDhHik´× �;YPM]h[P;
kO;k×MH;klhHi×;×Y;XH×;[F×Pi×h;kHF×;i×Z]FHh;kH¹×/OH×kh;PY×]xHhi×;×[lZCHh×]M×;DkPqPkt×]ekP][i×;[F×Pi×CHik×liHF
Mh]Z× �;t× l[kPY× "Dk]CHh¹× 
]Ni× ;hH× ;Yi]× ;CYH× k]× liH× kOPi× kh;PY× Clk× Zlik× CH× XHek× ][× YH;iO¹× �× NhH;k× OPXH× M]h
CHNP[[P[N×C;DXe;DXHhi´×kOPi×kh;PY×P[DYlFHi×�H[[HFt×�H;F]ri×;[F×kOH×-HYPHM×-HiHhq]Ph×rPkO×;Z;wP[N×Z]l[k;P[
;[F×Y;XH×iDH[Hht¹

�3�L�Q�H�F�U�H�V�W���/�R�R�S���7�U�D�L�O

/OH×e]elY;h×kh;PY×Y]]ei×kOH×H[kPhHkt×]M×*P[HDhHik×�;XH×k]k;Y×FPik;[DH×]M×‚¹ˆ×ZPYHi×;[F×Dh]iiHi×kOH×.k;[PiY;li
-PqHh×;[F×kOH×F;Z¹× /OPi×kh;PY×]xHhi×Y]ki× ]M×le×;[F×F]r[×C]lYFHhi´×Clk×rHYY×r]hkO×Pk×M]h×kOH×qPHri×HieHDP;YYt
Mh]Z×kOH×O;YMr;t×e]P[k¶×/OH×F;Z×D;[×CH×Ml[×k]×kh;qHhiH×;[F×kOH×Nh;[PkH×DYPxi×CHM]hH×kOH×F;Z×;hH×;Z;wP[N¹
*P[HDhHik×Pi×;×e]elY;h×YPkkYH×Y;XH¹×/OHhH×;hH×Z;[t×;DkPqPkPHi×;[F×eH]eYH´×Clk×[]k×;×Y]k×]M×e;hXP[N¹×
Hik×k]×;hhPqH
;i×H;hYt×;i×e]iiPCYH×NHk×e;hXHF×;[F×iHk×le¹×F]Ni×;hH×[]k×;YY]rHF×][×kOPi×kh;PY×FlhP[N×eH;X×iH;i][

�&�K�H�Z�L�Q�J���*�X�P���/�D�N�H���Y�L�D���*�L�D�Q�H�O�O�L���7�U�D�L�O

Pi×;×CH;lkPMlY×YPkkYH×D;ZeP[N×ie]k×[]k×M;h×P[iPFH×kOHØ ¹×�kÔi×[]k×;×{iOP[N
Y;XH´× Clk× Pk× D;[× O;qH× ieHDk;DlY;h× il[iHki× ;[F× ]xHhi× N]]F× irPZZP[N¹× /OH× ƒ¹„ÊZPYHi× OPXH× k]Ø �OHrP[N× �lZ
�;XHØe;iiHi×;Z][N×rPYF|]rHhi×;[F×O;i×e;[]h;ZPD×qPHr i×]M×kOH×.k;[PiY;li×-PqHh×r;kHhiOHF¹

�OHrP[N×�lZ×�;XHØ �ZPNh;[k×6PYFHh[Hii
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

�OHrP[N× �lZ× �;XHØ Pi× CHik× F][H× Y;kH× P[× kOH× ilZZHh× rOH[× kOH× i[]r× O;i× ZHYkHF× ;[F× kOH× Z]iglPk]Hi× O;qH
FPHF×]x¹×
HD;liH×]M×Pki×eh]sPZPkt×k]×*P[HDhHik×Pk×Z;XHi×;×[PDH×]qHh[PNOk×C;DXe;DXP[N×khPe×M]h×;[t][H×ik;tP[N
;k×;×[H;hCt×D;CP[¹

�&�U�D�E�W�U�H�H���7�U�D�L�O���W�R���%�H�D�U���/�D�N�H

× Pi× ;× ‡¹‚× ZPYH× OH;qPYt× kh;yDXHF× ]lk× ;[F× C;DX× kh;PY×Y]D;kHF× [H;h× �P× 6lX× 5PYY;NH´
�;YPM]h[P;×kO;k×MH;klhHi×;×NhH;k×M]hHik×iHkkP[N×;[F×Pi×h;kHF×;i×Z]FHh;kH¹×�h;CkhHH×/h;PY×Pi×;×NhH;k×OPXH×k]×kOH
CH;lkPMlY×
H;h×�;XH¹×�k×ik;hki×rPkO×;×CPN×P[DYP[H×Clk×;MkHh×;×rOPYH×Pk×YHqHYi×]lk¹×
lhP[N×ilZZHh×PkÔi×NhH;k×k]×k;XH×;
irPZ×;[F×hHY;s×P[×i]ZH×iO;FH¹×/OPi×Pi×;[×HsDHYYH[k×]ekP][×PM×kOPi×Pi×t]lh×{hik×kPZH×C;DXe;DXP[N´×]h×PM×t]l×;hH
kh;P[P[N×M]h×;×CPNNHh×C;DXe;DX×khPe¹×8]l×D;[×k;XH×;×hHik×][DH×t]l×hH;DO×�;Ze×�;XH´×;×YPkkYH×Z]hH×kO;[×O;YMr;t
k]×
H;h×�;XH¹

�h;CkhHH× /h;PY× k]× 
H;h× �;XH

�7�X�R�O�X�P�Q�H���*�R�O�G���&�R�X�Q�W�U�\

�1�H�Z���0�H�O�R�Q�H�V���/�D�N�H

Ø;[F×-HiHhq]Ph×;hH×e;hk×]M×kOH×�H[kh;Y×5;YYHt×*h]WHDk×É× Hr×�HY][Hi×0[Pk×]eHh;kHF×Ct×kOH

lhH;l×]M×-HDY;Z;kP][¹× �]D;kHF×…•×ZPYHi× leikhH;Z×][ ×kOH×.k;[PiY;li× -PqHh×Mh]Z×kOH×D][|lH[DH×]M×kOH×.;[
�];glP[×-PqHh¹×/OH×hHiHhq]Ph×O;i×;×D;e;DPkt×]M×•¹ƒ×ZPYYP][×;DhH×MHHk×]M×r;kHh×rPkO×€••×ZPYHi×]M×iO]hHYP[H´×;[F×;
r;kHh×ilhM;DH×;hH;×]M×€•´„••×;DhHi¹× Hr×�HY][Hi×Pi×Y]D;kHF×CHkrHH[×kOH×OPik]hPD×ZP[P[N×k]r[i×]M×.][]h;×;[F
�[NHYi× �;Ze× ][× �PNOr;t× ƒˆ× ;[F× Pi× [HikYHF× P[× kOH× �]] kOPYY× ";X× 6]]FY;[Fi× ]M× kOH× .PHhh;i× ;k× kOH× €€••× Mk
HYHq;kP][¹× .lZZHh× kHZeHh;klhHi× h;[NH× Mh]Z× ‡„Ê€••�× ;[F× rP[kHh× h;[NH× Mh]Z× ‚•Ê…•�¹�Y]htO]YH× -HDhH;kP][
�hH;× O;i× kr]× D;ZeNh]l[Fi× Æ
PN× ";X× ;[F× �h][O]hiHÇ× rP kO× €ƒƒ× D;ZeiPkHi´× ‚× F;tÊliH× ;hH;i´× ‚•× ZPYHi× ]M
OPXP[N¿CPXP[N×kh;PYi´× ;× {iO×DYH;[P[N× ik;kP][´× ;× irPZ×CH;DO´×;[F×•×C];k×Y;l[DO×h;Zei× rPkO×e;hXP[N×Y]ki¹× �×MlYY
iHhqPDH×Z;hP[;×;[F×ik]hH×D]ZeYHkH×rPkO×MlHY×;[F×C];k×hH[k;Yi×;hH×;q;PY;CYH¹

 Hr×�HY][Hi×
;Z

�7�D�E�O�H���0�R�X�Q�W�D�L�Q���7�U�D�L�O
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-HiO;eP[N×kOH×�lklhH×]M×kOH×.PHhh;×/Oh]lNO×�PhH.PHhh;×-��×�;N;wP[H

/OH×kh;PY×ik;hki×;k×kOH×ZHk;Y×N;kH×][×.OHYY×-];F¹×�k×Y]]iHYt×e;h;YYHYi×.OHYY×-];F×M]h×;C]lk×;×ZPYH×iXPhkP[N×i]ZH
]M×kOH×NhHH[×ZH;F]ri×][×kOH×rHik×iPFH×]M×kOH×h];F¹×�h]ii×kOH×h];F×;[F×ik;hk×OH;FP[N×leOPYY×k]r;hF×kOH×|;k
Z]l[k;P[×hPNOk×P[×Mh][k×]M×t]l¹×/]k;Y×FPik;[DH×][×kh;PY×€¹…×ZPYHi

/OH× ;iDH[k× Pi× P[PkP;YYt× Z]FHh;kH× Clk× kOH[× klh[i× P[k]× qHht× ikHHe× C]lYFHh× DYPZCP[N× ;k× €¹ƒ× ZPYHi¹× �lik× D][kP[lH
leOPYY×l[kPY×t]l×hH;DO×kOH×|;k×ilhM;DH¹ ×eh]qPFHi×ikl[[P[N×qPHri×]M× Hr×�HY][Hi×�;XH×;[F×kOH
rPYF|]rHh×D]qHhHF×k]e×P[qPkHi×t]l×k]×Wlik×ikh]YY×;[F×HseY]hH

×/;CYH×�]l[k;P[

�'�U�D�J�R�Q���*�X�O�F�K

�]D;kHF×P[×kOH×�Pkt×]M×.][]h;´×kOH×
h;N]][×�lYDO×/h;PY×eh]qPFHi×Pki×ØqPiPk]hi×rPkO×;×l[PglH×]ee]hkl[Pkt×k]×ikh]YY
kOh]lNO×kOH×�]kOHh×�]FHÔi×Ø];X×r]]FY;[Fi¹×/OH×
h;N]][×�lYDO×/h;PY×eh]qPFHi×]qHh×‚¹€×ZPYHi×]M×Ø[;klh;Y×kh;PYi¹
/OH× kh;PYi× kh;qHY× ;Y][N× ;× [;klh;Y× DhHHX× le× k]× kOH× qPik;× Ø kO;k× eh]qPFHi× ;× ieHDk;DlY;h× qPHr× ]M× kOH× �Pkt×;[F× Pki
ilhh]l[FP[N× Ø Z]l[k;P[× h;[NHi¹× /OH× kh;PYi× q;ht× P[× FPyDlYkt× Z;XP[N× Pk× eHhMHDk× M]h× kOH× Ø D;il;Y× r;YXHh× ;[F× M]h
kO]iH×rO]×r;[k×;×ikhH[l]li×OPXH×]h×W]N¹×�� �/�×É×‚¹ €×ZPYHi×]M×kh;PYi

�:�H�V�W�V�L�G�H���5�D�L�O�U�R�D�G���7�U�D�L�O

´× Wlik× ]lkiPFH× /l]YlZ[H´× �;YPM]h[P;´× O;i× CHH[× H[W]tHF× Ct× Y]D;Y× hHiPFH[ki× ;[F× qPiPk]hi× M]h
Z;[t×tH;hi¹×�[×••€•´×iHqHh;Y×;NH[DPHi×W]P[HF×k]NHkOHh×k]×DhH;kH×P[kHhehHkPqH×e;[HYi×kO;k×r]lYF×eh]qPFH×qPiPk]hi
;× NYPZeiH× ]M× kOH× OPik]ht× kO;k× Z;XHi× kOPi× kh;PY× i]× ieHDP;Y¹× /O]iH× rO]× HseY]hH× kOPi× kh;PY× X[]r× Pk× r;i× Mh]Z× ;
M]hZHh×h;PYh];F¹×�×MHr×OPXHhi×Z;t×HqH[×X[]r×Pk×r;i×;×[;hh]rÊN;lNH×h;PYr;t×Mh]Z×kOH×NY]ht×F;ti×]M×kOH×6Hik
.PFH×�lZCHh×�]Ze;[t¹×
lk×][Yt×;×O;[FMlY×]M×qPiPk]hi×D;[×kHYY×t]l×]M×kOH×hPDO×k;YHi×kO;k×kOPi×kh;PY×O]YFi¹

/OH×6Hik× .PFH×/h;PY

�6�X�J�D�U���3�L�Q�H���7�U�D�L�O���7�Z�D�L�Q���+�D�U�W�H���W�R���/�\�R�Q�V���5�H�V�H�U�Y�R�L�U

/OH×tH;hÊh]l[F×kh;PY×Pi× ;×M;ZPYt× ;[F×F]N×MhPH[FYt× ]ekP][×ehPZ;hPYt× liHF×M]h×OPXP[N´× r;YXP[N× ;[F×hl[[P[N¹× /OH
kh;PY×]xHhi×r;kHh×MH;klhHi´×;×rPFH×Nh;qHY×e;kO×eYli×ilhh]l[FP[N×khHHi×rOPDO×eh]qPFH×eYH[kt×]M×iO;FH¹×/OPi×kh;PY
Pi× kOH× {hik× „× ZPYHi× ]M× ;× Y][NHh× kh;PY× kO;k× r;i× ClPYk× le][× ;[× ;C;[F][HF× h;PYh];F× Nh;FH× kO;k× hl[i× Mh]Z× /r;P[
�;hkH× le× k]× kOH× D]ZZl[Pkt× ]M× .kh;rCHhht¹× �Y][N× kOH×r;t́ × kOPi× e]hkP][× ]M× kh;PY× rPYY× e;ii× kOH× D]ZZl[Pkt×]M
.lN;h× *P[H´× ;[F× kOH× �t][i× hHiHhq]Ph¹× /OPi× hHY;kPqHYt× |;k× kh;PY× rP[Fi× Pki× r;t× kOh]lNO× D][PMHh× M]hHiki´×Z]qP[N
;Y][N× ][× ;[× H;it× F]lCYHkh;DX× rPkO× kOH× OPYYiPFH× OPNO× ;C]qH× kOH× D;[t][× CHY]r¹× .rHHeP[N× qPHri× ]M× kOH
ilhh]l[FP[N×Z]l[k;P[i×D;[×CH×O;F×;k×iHqHh;Y×Y]D;kP][i×;Y][N×Pki×h]lkH¹

�)�H�U�U�H�W�W�L���5�R�D�G���1�R�Q���0�R�W�R�U�L�]�H�G���7�U�D�L�O���1�H�W�Z�R�U�N

/h;PY× [Hkr]hX× P[DYlFHi× ;× €¹‚× ZPYH× CPXHÊ][Yt× Y]]e× rPkO× ]ekP][;Y× MH;klhHi× ;[F× qPHri× P[k]× 8]iHZPkH× ;[F× kOH
/l]YlZ[H×-PqHh×�;[t][¹×/OH×�HhhHkkP× ][Ê×�]k]hPwHF× /h;PY×.tikHZ×Pi×;×�]l[k;P[×
PXH×
HikP[;kP][×/h;PY×.tikHZ
;[F×]lh×ePY]k×eh]WHDk×P[×e;hk[HhiOPe×rPkO×kOH×0.�.´× .k;[PiY;li×  ;kP][;Y×�]hHik´×�h]qHY;[F×-;[NHh×
Pikh PDk¹×�kÔi
Y]D;kHF× ]x× �HhhHkkP×-];F×P[× �h]qHY;[F× ][× „••ã× ;DhHi× rPkOP[×kOH× �h]qHY;[F× -;[NHh× 
PikhPDk× ]M×kOH×.k;[PiY;li
 ;kP][;Y× �]hHik¹× /OPi× eh]WHDk× Pi× DlhhH[kYt× l[FHhN]P[N× H[qPh][ZH[k;Y× iklFPHi× kO]lNO× rH× O;qH× ;× D][DHekl;Y
kh;PYi× eY;[× ;i× rHYY× ;i× ;× Z;eÆiHH× Z;eÇ]M× kOH× eh]e]iHF× kh;PY× itikHZ¹× /OHhH× ;hH× ;YhH;Ft× ZlYkPÊliH× kh;PYi×;[F
�]hHik×.HhqPDH×FPhk×h];Fi×P[×liH×[]r×kO;k×rPYY×CH×;FFHF×k]×kOH×kh;PY×itikHZ¹
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