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sTxs(>J>w;&J><+/:wVΔ;√w4zE4w/ W/Δ<√/+JZwf:>J>wJΔ/>J√/+JZw>Δ/w:/ZRΔ<&/:w<+wΔ/VAw≈mMimt°FA
zÅ<+Åw5Δ/>J√/+Jw p]Sw≈+√°w 1O0qw≈+√°w w≈mMn,w√it°w

qD8mcw htM βlméw nAMw MA,hw nAmw
qD8mcw hmM βlvéw nAnw MAcMw mAcw
qD8m.w hmM βlvéw nAuw MAvMw mA,w

zVJ/Δwvwéw;Vw>Å<+ÅNwJö;wJ W/Zw;VwE<i5<izKwΔ<RéwW>ΔJ<RK/Zw>Δ/wRK/>ΔK w<:/+J<V</:w’Z<+Åwz[5w>+>K Z<ZNw
>ZwZé;ö+w<+w1<ÅAwnAw5é/wV<ΔZJwW;W’K>J<;+wR;+J><+Zw;+K wZWé/Δ<R>KwZé>W/wW>ΔJ<RK/ZAw5é/wR;√W;Z<J<;+w<+w



Jé/w R;Δ/w ;Vw E<i5<izKiΔ<Réw W>ΔJ<RK/Zw ö>Zw √/>Z’Δ/:w J;w &/w h,E<inAh5<in.zKimt1/imAhβΔw f>JdFw V;Δw
qD8mcNw>+:whtE<imm5<intzKimm1/inβΔwf>JdFwV;ΔwqD8m.Awβ;+Z<:/Δ<+ÅwWΔ/à<;’ZwΔ/Z’KJZw;&J><+/:w<+w
Z<√<K>Δw ZJ//KZw ≈v°Nw Jé<Zw V<ΔZJw W;W’K>J<;+w R>+w &/w >ZZ;R<>J/:w ö<Jéw Jé/w iE<fzKN5<Fw WΔ/R<W<J>J<;+Aw
β;+à/ΔZ/K NwJé/wZ/R;+:wW;W’K>J<;+wZé;öZw>+w/K;+Å>J/:wZé>W/Aw5é/wR;√W;Z<J<;+w<+wJé/wR;Δ/w;VwE<i5<i
zKiΔ<RéwW>ΔJ<RK/Zwö>Zw:/J/Δ√<+/:wJ;w&/wuuE<im,5<imnzKih1/inβΔwf>JdFwV;ΔwqD8mcNw>+:wcmE<imv5<i
vzKim1/inβΔwf>JdFwV;ΔwqD8m.Nwöé<Réw<ZwR;+Z<ZJ/+JwJ;w>ZZ;R<>J/wJé;Z/wW>ΔJ<RK/ZwJ;wJé/w iE<tf5<NzKFw
Wé>Z/Aw5é/w Ré/√<R>Kw R;√W;Z<J<;+w ;Vw Jé/w√>JΔ< wö>Zw√/>Z’Δ/:w & w >J;√w WΔ;&/w >+>K Z<Zw f5>&K/w ,FAw
1Δ;√wJé<Zw<+V;Δ√>J<;+w>+:wJé/wRé/√<R>KwR;√W;Z<J<;+Zw;Vw<+J/Δ√/J>KK<RwWé>Z/ZNwJé/wà;K’√/wVΔ>RJ<;+Zw
;VwW>ΔJ<RK/Zwö/Δ/w/ZJ<√>J/:wf5>&K/whFAww

f>F f&F

- xslxszJ;√wWΔ;&/w>+>K Z<Zw>VJ/Δwvwéw;Vw>Å<+Åw>JwhmMw βAw%Z;R;+R/+JΔ>J<;+wZ’ΔV>R/wV;ΔwΔ/Å<;+Zw
R;+J><+<+ÅwSmhdzKwfK<ÅéJwÅΔ> wZ’ΔV>R/Fw>+:wS,d5<wf:>ΔUwÅΔ> wZ’ΔV>R/FAwf>FwqD8mcwf&; wZ< /wmmMw w

,Mw w,Mw+√tFbwf&FwqD8m.wf&; wZ< /wmMMw w,Mw w,Mw+√tFAw
s1xwβé/√<R>KwR;√W;Z<J<;+w;VwJé/w√>JΔ< w;&J><+/:w& wz[5w>+>K Z<ZAwf<+w>JAdFA

1/w βΔw E<w q;w zKw 5<w
qD8mcw B>KAw mnAn,w cAMuw mAncw mAthw MAmMw
qD8m.w B>KAw vA.nw uAu.w mAnMw mAmnw MAn,w

f xs
5é/w√/>Z’Δ/:w </K:wZJΔ/+ÅJéw>+:wà;K’√/wVΔ>RJ<;+w;VwW>ΔJ<RK/Zw>Δ/wR;√W>Δ/:wö<Jéw:>J>w VΔ;√wJé/w

K<J/Δ>J’Δ/wf5>&K/whFw;&J><+/:w<+w√>Δ>Å<+ÅwZJ//KZAww
sRxszJ;√wWΔ;&/wΔ/Z’KJZw;VwJé/wWΔ/R<W<J>J/w>+>K Z<Zw>+:wJ/+Z<K/wWΔ;W/ΔJ</Zw;VwJé/w√>Δ>Å<+ÅwZJ//KZw

f-E<fzKN5<Fbw--wE<tf5<NzKFFAw4 √&;KZw>Δ/w>JJΔ<&’J/:wJ;wJé/wR;ΔΔ/ZW;+:<+ÅwÅΔ>:/Zw<+w+/ JwWK;JZA
4 √&;Kw zÅ<+Åw [é>Z/wVΔ>RJ<;+w≈à;KAd°w G</K:wZJΔ/+ÅJéw≈q[>°w

qD8mcw htM βlméw hAvu-lMA.,--w munMw
hmM βlvéw cAu.-lMA.c--w mu,vw

qD8m.w hmM βlvéw vAmM-ltAvh--w mcvnw
mtβΔivE<inAhq;inzKw≈,°w ,hM βl,éw m-w mn,Mw

[0mtivq;w≈mhNmu°w hnh βltéw vA,-w muM.w
hnh βlmMéw mmAm-w mh.tw

[0mtivq;w≈mcNmv°w hch βlhéw tAn-w mn..w
hch βlmMéw tAh-w mn,uw

7Z<+Åw 5>&K/w hNw Jé/w </K:w ZJΔ/+ÅJéw >RR;Δ:<+Åw J;w Jé/w à;K’√/w VΔ>RJ<;+w ;Vw iE<fzKN5<Fw W>ΔJ<RK/Zw
:/J/Δ√<+/:w& wz[5w<ZwZé;ö+w<+w1<ÅAwtAw1;Δwà;K’√/wVΔ>RJ<;+wà>K’/ZwK;ö/ΔwJé>+wudNw>wK>ΔÅ/w<+RΔ/>Z/w
<+wJé/w </K:wZJΔ/+ÅJéwVΔ;√wmn,Mwq[>wJ;w+/>ΔK wmuMMwq[>w<Zw;&Z/Δà/:wf1<ÅAwtFAw5é/w<+RΔ/>Z/w;VwJé/w
</K:wZJΔ/+ÅJéwZ//√Zw J;w&/wZJΔ;+ÅK w Δ/K>J/:w J;w Jé/wà;K’√/wVΔ>RJ<;+w;Vw iE<fzKN5<FwW>ΔJ<RK/ZAwz&;à/w
udNw>wZ>J’Δ>J<;+w;VwJé/w </K:wZJΔ/+ÅJéw<ZwV;’+:Nw/ZW/R<>KK wV;ΔwqD8mcw>+:wJé/Δ/V;Δ/Nw<+RΔ/>Z<+ÅwJé/w
Wé>Z/w VΔ>RJ<;+w ;Vw iE<fzKN5<Fw >&;à/w >w RΔ<J<R>Kw à>K’/w &/R;√/Zw <+/VV<R</+JAw 0;ö/à/ΔNw &;Jéw ZJ//KZw
qD8mcw>+:wqD8m.wWΔ/Z/+Jw>wé<Åé/Δw K/à/Kw;Vw </K:w ZJΔ/+ÅJéw fSmuMMwq[>Fw Jé>+w5<iVΔ//w√>Δ>Å<+Åw
ZJ//KZwöé<Réw<ZwWΔ;&>&K w:’/wJ;wJé/wR;iWΔ/R<W<J>J<;+w;VwJé/w iE<tf5<NzKFwW>ΔJ<RK/Zw>ZwZé;ö+w<+w1<ÅAw,Aww

zVJ/Δw>+w>Å<+Åw;Vwvwéw>JwhmM βNwJé/wW>ΔJ<RK/w+’√&/Δw:/+Z<J w;Vw iE<fzKN5<FNw/ZJ<√>J/:wVΔ;√w4zE4w
/ W/Δ<√/+JZNw<Zw/ JΔ/√/K wé<ÅéwfmAcw mMn,w√itwV;ΔwqD8mcw>+:wmA,w mMn,w√itwV;ΔwqD8m.FAw%+RΔ/>Z<+Åw
Jé/wW>ΔJ<RK/w:/+Z<J wö;’K:wR>’Z/w>w:/RΔ/>Z/w;VwJé/w:<ZJ>+R/w&/Jö//+wW>ΔJ<RK/Zw>+:Nw>Zw:/ZRΔ<&/:w& w[Aw



q<Ré>’:w /Jw >KAw ≈mt°Nw Jé/w ZJΔ/+ÅJé/+<+Åw /VV/RJw <Zw Z>J’Δ>J/:w öé/+w :<ZK;R>J<;+Zw <+é/Δ<J/:w VΔ;√w Jé/w
*’/+Réw <+J/Δ>RJZw ö<Jéw >w K>ΔÅ/w >√;’+Jw ;Vw WΔ/R<W<J>J/Zw >Zw WΔ/à<;’ZK w :/ZRΔ<&/:w <+J;w Jé/w K<J/Δ>J’Δ/Aw
0/+R/NwV;Δw>wV’ΔJé/Δw<√WΔ;à/√/+Jw;VwJé/w </K:wZJΔ/+ÅJéNw<Jw<Zw+/R/ZZ>Δ wJ;wV;Δ√w+/öwJ W/w;Vw/VV<R</+Jw
;&ZJ>RK/Zw <+:’R<+Åw :<VV/Δ/+Jw K;R>Kw ZJΔ/ZZw >Jw Jé/w <+J/ΔV>R/w ö<Jéw Jé/w √>JΔ< Aw 5é/w <+RΔ/>Z/w ;Vw </K:w
ZJΔ/+ÅJéw GZw >RR;Δ:<+Åw J;w Jé/w à;K’√/w VΔ>RJ<;+w ;Vw iE<tf5<NzKFw Wé>Z/w <Zw WΔ/Z/+J/:w <+w 1<ÅAw ,Aw 5é/w
<+RΔ/>Z/w ;Vw </K:w ZJΔ/+ÅJéw GZw <Zw R>KR’K>J/:w >Zw Jé/w :<VV/Δ/+R/w &/Jö//+w Jé/w√/>Z’Δ/:wGZw >+:w Jé/w
√> <√’√wZ>J’Δ>J/:wGZwV;Δw>wZ<+ÅK/wWΔ/R<W<J>J<;+w;Vw iE<fzKN5<FwW>ΔJ<RK/ZwfmuMMwq[>FAwzZwZé;ö+w<+w
1<ÅAw,Nw>+w<√WΔ;à/√/+Jw<+w </K:wZJΔ/+ÅJéw<Zw;&J><+/:w& w<+JΔ;:’R<+Åw>w+>+;ZR>K/wWΔ/R<W<J>J<;+w;Vw i
E<tf5<NzKFAw5é/w&/+/V<R<>Kw/VV/RJw;Vw>wR;iWΔ/R<W<J>J<;+w <+w <+RΔ/>Z<+Åw Jé/w√/Ré>+<R>Kw Δ/Z<ZJ>+R/wé>Zw
>KΔ/>: w&//+w:/√;+ZJΔ>J/:w<+w<+w;Jé/ΔwZJ//KZNwV;Δw <+ZJ>+R/w& wR;√&<+<+ÅwR>Δ&<:/Zw>+:w<+J/Δ√/J>KK<Rw
WΔ/R<W<J>J<;+w ≈m.NnM°Aw0;ö/à/ΔNw Jé<Zw &/+/V<R<>Kw /VV/RJw :’/w J;w iE<tf5<NzKFw WΔ/R<W<J>J<;+w <+:’R/Zw >w
ZJΔ;+Åw:/RΔ/>Z/w;VwJé/wVΔ>RJ’Δ/wJ;’Åé+/ZZwf5>&K/wnwPw+/>ΔK wvMwJ;wwhMwq[> √FwV;ΔwqD8m.Aw
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- xsTxs) W/Δ<√/+J>Kw </K:wZJΔ/+ÅJéw>RR;Δ:<+ÅwJ;w
Jé/wà;K’√/wVΔ>RJ<;+w;VwE<fzKN5<FwWé>Z/Aw

- xs1xs%+RΔ/>Z/w;Vw </K:wZJΔ/+ÅJéw>RR;Δ:<+ÅwJ;w
Jé/wà;K’√/wVΔ>RJ<;+w;Vw iE<tf5<NzKFA

s
%+w R;+RK’Z<;+Nw Jé<Zw ZJ’: w Zé;öZw >w Z<Å+<V<R>+Jw <√WΔ;à/√/+Jw <+w </K:w ZJΔ/+ÅJéw & w <+JΔ;:’R<+Åw >w
+>+;ZR>K/wR;iWΔ/R<W<J>J<;+w<+w1/iE<izKw√>Δ>Å<+ÅwZJ//KZAw0;ö/à/ΔNw Jé<Zw&/+/V<R<>Kw/VV/RJw:’/wJ;wR;i
WΔ/R<W<J>J<;+w <+:’R/Zw >w ZJΔ;+Åw :/RΔ/>Z/w ;Vw Jé/w VΔ>RJ’Δ/w J;’Åé+/ZZAw 5;w Δ/>Réw Jé/w Δ/*’/ZJ/:w </K:w
ZJΔ/+ÅJéwfSmcMMwq[>FNwöé<K/wU//W<+ÅwJé/w<+<J<>Kwà>K’/w;Vw Jé/wVΔ>RJ’Δ/wJ;’Åé+/ZZNw <Jw <Zw+/R/ZZ>Δ w J;w
&/JJ/Δw ’+:/ΔZJ>+:w Jé/w √/Ré>+<Z√Zw R;+JΔ;KK<+Åw Jé/w :/RΔ/>Z/w ;Vw Jé/w VΔ>RJ’Δ/w J;’Åé+/ZZw >Jw é<Åéw
ZJΔ/+ÅJéAw5é<Zw<Zw>wΔ/>KwRé>KK/+Å/Aww%+wJé<Zwö> NwJé/w/VV/RJw;VwJé/wR;;K<+ÅwR;+:<J<;+ZNw>VJ/Δw/>RéwZJ/Ww;Vw
é/>JwJΔ/>J√/+JNw<ZwR’ΔΔ/+JK w&/<+ÅwZJ’:</:Aw

[ s
4W/R<>KwJé>+UZw>Δ/wÅ<à/+wJ;w(ΔAw1Aw(>+;< wVΔ;√w6[qiβE]4wV;Δw<+à>K’>&K/wé/KWw<+wJé/wΔ/>K< >J<;+w
>+:w>+>K Z<Zw;Vw>J;√wWΔ;&/w/ W/Δ<√/+JZAww

s
≈m°w kAw4//Jé>Δ>√>+NwqAw4’+:>Δ>Δ>√>+Nw]Aw3Δ<Zé+>+Nw[Δ/R<W<J>J<;+w0>Δ:/+<+Åw<+w>w[0wmtivwq;w
4J><+K/ZZw4J//KNwq>J/ΔAw4R<Aw)+ÅAw,cwfm.vmFwm mmAw
≈n°w 9Aw6’;NwOAw4é>Nw(Awk>’√;’ZZ/Nwq<RΔ;ZJΔ’RJ’Δ>Kw/à;K’J<;+w<+w>w[0mtivwZJ><+K/ZZwZJ//Kw>VJ/Δw
>Å/<+ÅNwzRJ>wq>J/ΔAwhmwfnMMtFwmMm mmuAww
≈t°w ]Aw5><KK>Δ:NwzAw[<+/>’NwBAηAw5é;√>ZNw5é/w[Δ/R<W<J>J<;+w;VwJé/w%+J/Δ√/J>KK<Rwβ;√W;’+:wE<z%w
<+w1/im.öJAdβΔwzKK; ZNwq>J/ΔAw4R<Aw)+ÅAwh,wfm.vnFwnM. nm.Aw



≈,°w (A0Aw [<+ÅNwqAwIé+’√>NwGAw0<Δ>U>ö>NwGAw3>:; >Nw3Aw0;+;Nwq<RΔ;ZJΔ’RJ’Δ>Kw /à;K’J<;+w <+w
mtβΔ vE< nAhq; nzKw√>ΔJ/+Z<J<Rw WΔ/R<W<J>J<;+ié>Δ:/+/:w ZJ><+K/ZZw ZJ//KNwq>J/ΔAw 4R<Aw )+ÅAwzAw t.,w
fnMMhFwnvh n.hAww
≈h°w OAw 4é>Nw zAw β/Δ/ ;Nw 6A(AOAw 4√<JéNw [é>Z/w βé<√<ZJΔ w >+:w [Δ/R<W<J>J<;+w ]/>RJ<;+Zw <+w
q>Δ>Å<+Åw4J//KZPw[>ΔJw%%Awβ;i1Δ//w5itMMw4J//KNwq/J>KKAw5Δ>+ZAwzAwn,wfm..tFwmntt mnt.Aw
≈u°w kAqAw3>Δ:;+ZU<<NwqA(Aw [/ΔU>ZNw zÅ<+Åw ;Vwq>ΔJ/+Z<J/w <+w 1/iw E<iwq+w ZJ//KZNwq/J>KK;à/:Aw %w
5/Δ√<Ré/ZU> >wI&Δ>&Awq/JAwfm.uuFwc mMAw
≈c°w kA3Aw k>Z’:/à>+Nw 4AηAw 3<√Nw βAqAw O> √>+Nw [Δ/R<W<J>J<;+w ]/>RJ<;+Zw >+:w 4JΔ/+ÅJé/+<+Åw
B/é>à<;Δw<+wmvwOJw[RJwE<RU/Kwq>Δ>Å<+Åw4J//KZNwq/J>KKAw5Δ>+ZAwzAwnmwfm..MFwnuhh nuuvAww
≈v°w 0AwD/<J+/ΔNwqAw4Ré;&/ΔNw]Aw4Ré+<J /ΔNw4WK<JJ<+ÅwWé/+;√/+;+w<+wJé/wWΔ/R<W<J>J<;+w/à;K’J<;+w<+w
>+w1/ E< zK 5< βΔwZJ><+K/ZZwZJ//KNwzRJ>wq>J/ΔAwhvwfnMmMFwmnum mnu.Aw
≈.°w zAw 6/√W/ΔK/Nw ηAw 6/√W/ΔK;à>Nw OAw 4é>Nw 6A(AOAw 4√<JéNw zÅ<+Åw &/é>à<;’Δw ;Vw β;&>KJw VΔ//w
RéΔ;√<’√wR;+J><+<+Åw√>Δ>Å<+ÅwZJ//KZNwq>J/ΔAw4R<Aw5/Ré+;KAwvwfm..nFwh,u hh,Aw
≈mM°w qA0Awq>Jé;+NwβA0Aw:/wE;à<;+Nw(/w K <+J/+Z<J w w K>w ZJΔ’RJ’Δ/w:/Zw√>J Δ<>’ Nw ηAw[é ZAw %kAw.w
fm...Fwmnc m,uAw
≈mm°w (Aw (/K>Å+/ZNw [Aw D>√/ZK/Nw qA0Aw q>Jé;+Nw EAw q/&>ΔU<Nw βAw D/à><KK>+JNw %+VK’/+R/w ;Vw Z<K<R;+w
R;+J/+Jw ;+w Jé/w WΔ/R<W<J>J<;+w ;Vw Z/R;+:>Δ w R>Δ&<:/Zw >+:w V>J<Å’/w WΔ;W/ΔJ</Zw ;Vw >w hdβΔw J/√W/Δ/:w
√>ΔJ/+Z<J<RwZJ//KNwq>J/ΔAw4R<Aw)+ÅAwzAwt.,wfnMMhFw,th ,,,Aww
≈mn°w qA0Aw q>Jé;+Nw zAw B>Δ&’Nw 1Aw (’+ZJ/JJ/ΔNw 1Aw q>’Δ Nw EAw D;Δ/+ /KK<Nw βA0Aw :/w E;à<;+Nw
) W/Δ<√/+J>KwZJ’: w>+:w√;:/KK<+Åw;VwR;WW/ΔwWΔ/R<W<J>J<;+w’+:/Δw/K/RJΔ;+w<ΔΔ>:<>J<;+w<+w:<K’J/w1/β’w
&<+>Δ w>KK; ZNwηAwE’RKAwq>J/ΔAwn,hwfm..cFwnn, ntcAww
≈mt°w [Aw q<Ré>’:Nw (Aw (/K>Å+/ZNw [Aw D>√/ZK/Nw qA0Aw q>Jé;+Nw βAw D/à><KK>+JNw 5é/w /VV/RJw ;Vw Jé/w
>::<J<;+w;Vw>KK; <+Åw/K/√/+JZw;+wR>Δ&<:/wWΔ/R<W<J>J<;+w>+:w√/Ré>+<R>KwWΔ;W/ΔJ</Zw<+whdwRéΔ;√<’√w
√>ΔJ/+Z<J<RwZJ//KZNwzRJ>wq>J/ΔAwhhwfnMMcFw,vcc ,vv.Aw
≈m,°w qAw [/ΔΔ’JNw qAi0Aw q>Jé;+Nw (Aw (/K>Å+/ZNw 4√>KKi>+ÅK/w +/’JΔ;+w ZR>JJ/Δ<+Åw ;Vw √’KJ<Wé>Z/w
Z/R;+:>Δ wé>Δ:/+<+ÅwZJ//KZNwηAwq>J/ΔAw4R<Aw,cwfnMmnFwm.nM m.n.Aww
≈mh°w 0AwD/<J+/ΔNwqAw4Ré;&/ΔNw]Aw4Ré+<J /ΔNw4Aw9<++/ΔNw4JΔ/+ÅJé/+<+Åw&/é>à<;Δw;Vw1/ βΔ E< zK
f5<Fw√>Δ>Å<+ÅwZJ//KZNwq>J/ΔAw4R<Aw)+ÅAwzAwhnvwfnMmmFwhnu, hncMAww
≈mu°w qAw4Ré;&/ΔNw]Aw4Ré+<J /ΔNw0AwD/<J+/ΔNw[Δ/R<W<J>J<;+w/à;K’J<;+w<+w>w5<iVΔ//w>+:w5<iR;+J><+<+Åw
ZJ><+K/ZZw√>Δ>Å<+ÅwZJ//KANw7KJΔ>√<RΔ;ZR;W AwmM.wfnMM.Fwhht hunAww
≈mc°w ]Aw4Ré+<J /ΔNw4Aw9<++/ΔNw0AwD/<J+/ΔNwq;:/K<+Åw;Vw Jé/w </K:wZJΔ/+ÅJéw;Vw>wZJ><+K/ZZw√>Δ>Å<+Åw
ZJ//KNw4RΔAwq>J/ΔAwunwfnMmMFwnvu nv.Aw
≈mv°w ]Aw4Ré+<J /ΔNw]Aw]>:<ZNwqAwE éΔ/ΔNwqAw4Ré;&/ΔNw]Aw0;RéV/KK+/ΔNw4Aw9<++/ΔNw/Jw>KANw]/à/ΔJ/:w
>’ZJ/+<J/w<+w[0wmtivwq;w√>Δ>Å<+ÅwZJ//KZNwq>J/ΔAwβé/√Aw[é ZAwmnnwfnMmMFwmtv m,hAww
≈m.°w OAqAw 6>ΔΔ<Z;+Nw ]Aw 4JΔ Ré;ΔNw zw [Δ/K<√<+>Δ w 4J’: w ;Vw Jé/w %+VK’/+R/w ;Vw 4/W>Δ>J/w >+:w
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