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DQ[GQ[Oh Y]]hI� XQEXQ[O jPI hXQh NgII <[G YI<[Q[O jPIZ kd <O<Q[hj jPI q]]GI[ q<YY ]N jPI Q[[� jPI

Y<ZdYQOPj E]ZQ[O Ng]Z jPI qQ[G]q� qPIgI Q[hQGI� Q[ jPI hZ]Xs� [Iq�qQ[I hZIYYQ[O q<gZjP� jPIs qIgI

dY<sQ[O�jPI�<EE]gGQ][�

±7PIgI GQG qI hj<s Q[ +<gQh�± PI <hXIG jPI q]Z<[ qP] q<h hQjjQ[O Ds PQZ Q[ < E<[p<h EP<Qg� []q� Q[

�NgQE<�

±�j�jPI�
gQYY][��9]k�X[]q�jP<j�±

±7Ps�G]���X[]q�jP<j�±

±0P<j°h�qPIgI�qI�<Yq<sh�hj<sIG�±

±"]��"]j�<Yq<sh�±

±0PIgI�<[G�<j�jPI�+<pQYYQ][��I[gQ�-k<jgI�Q[�/j���IgZ<Q[��9]k�h<QG�s]k�Y]pIG�Qj�jPIgI�±

± ]pI�Qh�<�Gk[OPQYY�±�h<QG��<ggs��±�[G��°Z�jPI�E]EX�jP<j�OIjh�][�Qj�j]�Eg]q�±

±�N s]k P<pI j] O] <q<s�± hPI h<QG� ±Qh Qj <Dh]YkjIYs [IEIhh<gs j] XQYY ]NN IpIgsjPQ[O s]k YI<pI DIPQ[G� �

ZI<[ G] s]k P<pI j] j<XI <q<s IpIgsjPQ[O� �] s]k P<pI j] XQYY s]kg P]ghI� <[G s]kg qQNI <[G Dkg[ s]kg

h<GGYI�<[G�s]kg�<gZ]g�±

±9Ih�±�PI�h<QG��±9]kg�G<Z[IG�Z][Is�q<h�Zs�<gZ]g��!s�/q]gG�<[G�Zs��gZ]g�±

±�][°j�±

±�YY�gQOPj���°YY�hj]d�jP<j����G][°j�q<[j�j]�Pkgj�s]k�°

±�j°h�<�YQjjYI�DQj�Y<jI�[]q�±

±�YY gQOPj jPI[� �°YY O] ][ PkgjQ[O s]k� �j°h Z]gI <ZkhQ[O� 0PI ][Ys jPQ[O � IpIg gI<YYs YQXIG j] G] qQjP s]k �

E<[°j�G]�[]q�±

±"]��jP<j°h�[]j�jgkI��9]k�YQXIG�j]�G]�Z<[s�jPQ[Oh�<[G�IpIgsjPQ[O�s]k�q<[jIG�j]�G]���GQG�±

±$P��N]g�
PgQhj�h<XI�hj]d�Dg<OOQ[O��qQYY�s]k�±

�I�Y]]XIG�<j�PIg�<[G�h<q�PIg�EgsQ[O�

± QhjI[�± PI h<QG� ±�] s]k jPQ[X jP<j Qj Qh Nk[ j] G] jPQh� � G][°j X[]q qPs �°Z G]Q[O Qj� �j°h jgsQ[O j] XQYY j]

XIId s]kghIYN <YQpI� � QZ<OQ[I� � q<h <YY gQOPj qPI[ qI hj<gjIG j<YXQ[O� � GQG[°j ZI<[ j] hj<gj jPQh� <[G []q

�°Z Eg<vs <h < E]]j <[G DIQ[O <h EgkIY j] s]k <h � E<[ DI� �][°j d<s <[s <jjI[jQ][� G<gYQ[O� j] qP<j � h<s� �

Y]pI�s]k��gI<YYs��9]k�X[]q���Y]pI�s]k���°pI�[IpIg�Y]pIG�<[s�][I�IYhI�jPI�q<s���Y]pI�s]k�±

�I�hYQddIG�Q[j]�jPI�N<ZQYQ<g�YQI�PI�Z<GI�PQh�DgI<G�<[G�DkjjIg�Ds�

±9]k°gI�hqIIj�j]�ZI�±

±9]k�DQjEP�±�PI�h<QG��±9]k�gQEP�DQjEP��0P<j°h�d]Ijgs���°Z�NkYY�]N�d]Ijgs�[]q��.]j�<[G�d]Ijgs��.]jjI[�d]Ijgs�±

±/j]d�Qj���<ggs��qPs�G]�s]k�P<pI�j]�jkg[�Q[j]�<�GIpQY�[]q�±

±��G][°j�YQXI�j]�YI<pI�<[sjPQ[O�±�jPI�Z<[�h<QG��±��G][�j�YQXI�j]�YI<pI�jPQ[Oh�DIPQ[G�±

�



«�«�«�«�«�«�«�«

�j q<h IpI[Q[O []q <[G PI P<G DII[ <hYIId� 0PI hk[ q<h O][I DIPQ[G jPI PQYY <[G jPIgI q<h < hP<G]q

<YY <Eg]hh jPI dY<Q[ <[G jPI hZ<YY <[QZ<Yh qIgI NIIGQ[O EY]hI j] E<Zd� fkQEX Gg]ddQ[O PI<Gh <[G

hqQjEPQ[O j<QYh� PI q<jEPIG jPIZ XIIdQ[O qIYY ]kj <q<s Ng]Z jPI DkhP []q� 0PI DQgGh [] Y][OIg q<QjIG

][ jPI Og]k[G� 0PIs qIgI <YY dIgEPIG PI<pQYs Q[ < jgII� 0PIgI qIgI Z<[s Z]gI ]N jPIZ� �Qh dIgh][<Y D]s

q<h�hQjjQ[O�Ds�jPI�DIG�

±!IZh<PQD°h�O][I�j]�hP]]j�±�jPI�D]s�h<QG��±�]Ih��q<[<�q<[j�±

±"]jPQ[O�±

/PI P<G O][I j] XQYY < dQIEI ]N ZI<j <[G� X[]qQ[O P]q PI YQXIG j] q<jEP jPI O<ZI� hPI P<G O][I qIYY

<q<s h] hPI q]kYG []j GQhjkgD jPQh YQjjYI d]EXIj ]N jPI dY<Q[ jP<j PI E]kYG hII� /PI q<h <Yq<sh jP]kOPjNkY�

PI�jP]kOPj��$[�<[sjPQ[O�hPI�X[Iq�<D]kj��]g�P<G�gI<G��]g�jP<j�hPI�P<G�IpIg�PI<gG�

�j q<h []j PIg N<kYj jP<j qPI[ PI qI[j j] PIg PI q<h <YgI<Gs ]pIg� �]q E]kYG < q]Z<[ X[]q jP<j s]k

ZI<[j []jPQ[O jP<j s]k h<QG� jP<j s]k hd]XI ][Ys Ng]Z P<DQj <[G j] DI E]ZN]gj<DYI� �NjIg PI [] Y][OIg

ZI<[j�qP<j�PI�h<QG��PQh�YQIh�qIgI�Z]gI�hkEEIhhNkY�qQjP�q]ZI[�jP<[�qPI[�PI�P<G�j]YG�jPIZ�jPI�jgkjP�

�j q<h []j h] ZkEP jP<j PI YQIG <h jP<j jPIgI q<h [] jgkjP j] jIYY� �I P<G P<G PQh YQNI <[G Qj q<h ]pIg <[G

jPI[ PI qI[j ][ YQpQ[O Qj <O<Q[ qQjP GQNNIgI[j dI]dYI <[G Z]gI Z][Is� qQjP jPI DIhj ]N jPI h<ZI dY<EIh�

<[G�h]ZI�[Iq�][Ih�

9]k XIdj Ng]Z jPQ[XQ[O <[G Qj q<h <YY Z<gpIY]kh� 9]k qIgI IfkQddIG qQjP O]]G Q[hQGIh h] jP<j s]k GQG

[]j O] j] dQIEIh jP<j q<s� jPI q<s Z]hj ]N jPIZ P<G� <[G s]k Z<GI <[ <jjQjkGI jP<j s]k E<gIG []jPQ[O

N]g jPI q]gX s]k khIG j] G]� []q jP<j s]k E]kYG [] Y][OIg G] Qj� �kj� Q[ s]kghIYN� s]k h<QG jP<j s]k q]kYG

qgQjI <D]kj jPIhI dI]dYI� <D]kj jPI pIgs gQEP� jP<j s]k qIgI gI<YYs []j ]N jPIZ Dkj < hds Q[ jPIQg

E]k[jgs� jP<j s]k q]kYG YI<pI Qj <[G qgQjI ]N Qj <[G N]g ][EI Qj q]kYG DI qgQjjI[ Ds h]ZI ][I qP] X[Iq

qP<j PI q<h qgQjQ[O ]N� �kj PI q]kYG [IpIg G] Qj� DIE<khI I<EP G<s ]N []j qgQjQ[O� ]N E]ZN]gj� ]N DIQ[O

jP<j qPQEP PI GIhdQhIG� GkYYIG PQh <DQYQjs <[G h]NjI[IG PQh qQYY j] q]gX h] jP<j� NQ[<YYs� PI GQG [] q]gX <j

<YY� 0PI dI]dYI PI X[Iq []q qIgI <YY ZkEP Z]gI E]ZN]gj<DYI qPI[ PI GQG []j q]gX� �NgQE< q<h qPIgI

PI P<G DII[ P<ddQIhj Q[ jPI O]]G jQZI ]N PQh YQNI� h] PI P<G E]ZI ]kj PIgI j] hj<gj <O<Q[� 0PIs P<G Z<GI

jPQh h<N<gQ qQjP jPI ZQ[QZkZ ]N E]ZN]gj� 0PIgI q<h [] P<gGhPQd� Dkj jPIgI q<h [] Ykrkgs <[G PI P<G

jP]kOPj jP<j PI E]kYG OIj D<EX Q[j] jg<Q[Q[O jP<j q<s� 0P<j Q[ h]ZI q<s PI E]kYG q]gX jPI N<j ]NN PQh h]kY

jPI�q<s�<�NQOPjIg�qI[j�Q[j]�jPI�Z]k[j<Q[h�j]�q]gX�<[G�jg<Q[�Q[�]gGIg�j]�Dkg[�Qj�]kj�]N�PQh�D]Gs�

/PI�P<G�YQXIG�Qj��/PI�h<QG�hPI�Y]pIG�Qj��/PI�Y]pIG�<[sjPQ[O�jP<j�q<h�IrEQjQ[O��jP<j�Q[p]YpIG�<�EP<[OI�]N

hEI[I��qPIgI�jPIgI�qIgI�[Iq�dI]dYI�<[G�qPIgI�jPQ[Oh�qIgI�dYI<h<[j���[G�PI�P<G�NIYj�jPI�QYYkhQ][�]N

gIjkg[Q[O�hjgI[OjP�]N�qQYY�j]�q]gX��"]q�QN�jPQh�q<h�P]q�Qj�I[GIG��<[G�PI�X[Iq�Qj�q<h��PI�Zkhj�[]j�jkg[

YQXI�h]ZI�h[<XI�DQjQ[O�QjhIYN�DIE<khI�Qjh�D<EX�q<h�Dg]XI[���j�q<h[°j�jPQh�q]Z<[°h�N<kYj���N�Qj�P<G�[]j�DII[

hPI�Qj�q]kYG�P<pI�DII[�<[]jPIg���N�PI�YQpIG�Ds�<�YQI�PI�hP]kYG�jgs�j]�GQI�Ds�Qj���I�PI<gG�<�hP]j�DIs][G�jPI

PQYY�

/PI hP]j pIgs qIYY jPQh O]]G� jPQh gQEP DQjEP� jPQh XQ[GYs E<gIj<XIg <[G GIhjg]sIg ]N PQh j<YI[j� "][hI[hI�

�I P<G GIhjg]sIG PQh j<YI[j PQZhIYN� 7Ps hP]kYG PI DY<ZI jPQh q]Z<[ DIE<khI hPI XIdj PQZ qIYY� �I

P<G GIhjg]sIG PQh j<YI[j Ds []j khQ[O Qj� Ds DIjg<s<Yh ]N PQZhIYN <[G qP<j PI DIYQIpIG Q[� Ds GgQ[XQ[O h]

ZkEP jP<j PI DYk[jIG jPI IGOI ]N PQh dIgEIdjQ][h� Ds Y<vQ[Ihh� Ds hY]jP� <[G Ds h[]DDIgs� Ds dgQGI <[G Ds

�



dgIWkGQEI� Ds P]]X <[G Ds Eg]]X� 7P<j q<h jPQh� � E<j<Y]OkI ]N ]YG D]]Xh� 7P<j q<h PQh j<YI[j <[sq<s�

�j q<h < j<YI[j <YY gQOPj Dkj Q[hjI<G ]N khQ[O Qj� PI P<G jg<GIG ][ Qj� �j q<h [IpIg qP<j PI P<G G][I� Dkj

<Yq<sh qP<j PI E]kYG G]� �[G PI P<G EP]hI[ j] Z<XI PQh YQpQ[O qQjP h]ZIjPQ[O IYhI Q[hjI<G ]N < dI[ ]g <

dI[EQY� �j q<h hjg<[OI� j]]� q<h[°j Qj� jP<j qPI[ PI NIYY Q[ Y]pI qQjP <[]jPIg q]Z<[� jP<j q]Z<[ hP]kYG

<Yq<sh P<pI Z]gI Z][Is jP<[ jPI Y<hj ][I� �kj qPI[ PI [] Y][OIg q<h Q[ Y]pI� qPI[ PI q<h ][Ys YsQ[O�

<h j] jPQh q]Z<[� []q� qP] P<G jPI Z]hj Z][Is ]N <YY� qP] P<G <YY jPI Z][Is jPIgI q<h� qP] P<G P<G

< PkhD<[G <[G EPQYGgI[� qP] P<G j<XI[ Y]pIgh <[G DII[ GQhh<jQhNQIG qQjP jPIZ� <[G qP] Y]pIG PQZ

GI<gYs <h < qgQjIg� <h < Z<[� <h < E]Zd<[Q][ <[G <h < dg]kG d]hhIhhQ][� Qj q<h hjg<[OI jP<j qPI[ PI GQG

[]j Y]pI PIg <j <YY <[G q<h YsQ[O� jP<j PI hP]kYG DI <DYI j] OQpI PIg Z]gI N]g PIg Z][Is jP<[ qPI[ PI

P<G�gI<YYs�Y]pIG�

7I Zkhj <YY DI Ekj ]kj N]g qP<j qI G]� PI jP]kOPj� �]qIpIg s]k Z<XI s]kg YQpQ[O Qh qPIgI s]kg j<YI[j

YQIh� �I P<G h]YG pQj<YQjs� Q[ ][I N]gZ ]g <[]jPIg� <YY PQh YQNI <[G qPI[ s]kg <NNIEjQ][h <gI []j j]] Q[p]YpIG

s]k OQpI ZkEP DIjjIg p<YkI N]g jPI Z][Is� �I P<G N]k[G jP<j ]kj Dkj PI q]kYG [IpIg qgQjI jP<j� []q�

IQjPIg��"]��PI�q]kYG�[]j�qgQjI�jP<j��<YjP]kOP�Qj�q<h�qIYY�q]gjP�qgQjQ[O�

"]q hPI E<ZI Q[ hQOPj� q<YXQ[O <Eg]hh jPI ]dI[ j]q<gG jPI E<Zd� /PI q<h qI<gQ[O W]GdPkgh <[G

E<ggsQ[O PIg gQNYI� 0PI jq] D]sh P<G < 0]ZZQI hYk[O <[G jPIs qIgI E]ZQ[O <Y][O DIPQ[G PIg� /PI q<h hjQYY

< O]]G�Y]]XQ[O q]Z<[� PI jP]kOPj� <[G hPI P<G < dYI<h<[j D]Gs� /PI P<G < OgI<j j<YI[j <[G

<ddgIEQ<jQ][ N]g jPI DIG� hPI q<h []j dgIjjs� Dkj PI YQXIG PIg N<EI� hPI gI<G I[]gZ]khYs� YQXIG j] gQGI <[G

hP]]j <[G� EIgj<Q[Ys� hPI Gg<[X j]] ZkEP� �Ig PkhD<[G P<G GQIG qPI[ hPI q<h hjQYY < E]Zd<g<jQpIYs

s]k[O q]Z<[ <[G N]g < qPQYI hPI P<G GIp]jIG PIghIYN j] PIg jq] Wkhj�Og]q[ EPQYGgI[� qP] GQG []j [IIG

PIg <[G qIgI IZD<gg<hhIG <j P<pQ[O PIg <D]kj� j] PIg hj<DYI ]N P]ghIh� j] D]]Xh� <[G j] D]jjYIh� /PI

YQXIG j] gI<G Q[ jPI IpI[Q[O DIN]gI GQ[[Ig <[G hPI Gg<[X /E]jEP <[G h]G< qPQYI hPI gI<G� �s GQ[[Ig hPI

q<h�N<QgYs�Ggk[X�<[G�<NjIg�<�D]jjYI�]N�qQ[I�<j�GQ[[Ig�hPI�q<h�khk<YYs�Ggk[X�I[]kOP�j]�hYIId�

0P<j�q<h�DIN]gI�jPI�Y]pIgh���NjIg�hPI�P<G�jPI�Y]pIgh�hPI�GQG�[]j�GgQ[X�h]�ZkEP�DIE<khI�hPI�GQG�[]j�P<pI

j]�DI�Ggk[X�j]�hYIId���kj�jPI�Y]pIgh�D]gIG�PIg��/PI�P<G�DII[�Z<ggQIG�j]�<�Z<[�qP]�P<G�[IpIg�D]gIG�PIg

<[G�jPIhI�dI]dYI�D]gIG�PIg�pIgs�ZkEP�

0PI[ ][I ]N PIg jq] EPQYGgI[ q<h XQYYIG Q[ < dY<[I Eg<hP <[G <NjIg jP<j q<h ]pIg hPI GQG []j q<[j jPI

Y]pIgh� <[G GgQ[X DIQ[O [] <[<IhjPIjQE hPI P<G j] Z<XI <[]jPIg YQNI� /kGGI[Ys� hPI P<G DII[ <EkjIYs

NgQOPjI[IG�]N�DIQ[O�<Y][I���kj�hPI�q<[jIG�h]ZI�][I�jP<j�hPI�gIhdIEjIG�qQjP�PIg�

�j P<G DIOk[ pIgs hQZdYs� /PI YQXIG qP<j PI qg]jI <[G hPI P<G <Yq<sh I[pQIG jPI YQNI PI YIG� /PI jP]kOPj

PI GQG Ir<EjYs qP<j PI q<[jIG j]� 0PI hjIdh Ds qPQEP hPI P<G <EfkQgIG PQZ <[G jPI q<s Q[ qPQEP hPI

P<G NQ[<YYs N<YYI[ Q[ Y]pI qQjP PQZ qIgI <YY d<gj ]N < gIOkY<g dg]OgIhhQ][ Q[ qPQEP hPI P<G DkQYj PIghIYN <

[Iq�YQNI�<[G�PI�P<G�jg<GIG�<q<s�qP<j�gIZ<Q[IG�]N�PQh�]YG�YQNI�

�I P<G jg<GIG Qj N]g hIEkgQjs� N]g E]ZN]gj j]]� jPIgI q<h [] GI[sQ[O jP<j� <[G N]g qP<j IYhI� �I GQG []j

X[]q� /PI q]kYG P<pI D]kOPj PQZ <[sjPQ[O PI q<[jIG� �I X[Iq jP<j� /PI q<h < G<Z[IG [QEI q]Z<[

j]]� �I q]kYG <h h]][ DI Q[ DIG qQjP PIg <h <[s ][I� g<jPIg qQjP PIg� DIE<khI hPI q<h gQEPIg� DIE<khI

hPI q<h pIgs dYI<h<[j <[G <ddgIEQ<jQpI <[G DIE<khI hPI [IpIg Z<GI hEI[Ih� �[G []q jPQh YQNI jP<j hPI

P<G DkQYj <O<Q[ q<h E]ZQ[O j] < jIgZ DIE<khI PI P<G []j khIG Q]GQ[I jq] qIIXh <O] qPI[ < jP]g[ P<G

hEg<jEPIG PQh X[II <h jPIs Z]pIG N]gq<gG jgsQ[O j] dP]j]Og<dP < PIgG ]N q<jIgDkEX hj<[GQ[O� jPIQg

�



PI<Gh kd� dIIgQ[O qPQYI jPIQg []hjgQYh hI<gEPIG jPI <Qg� jPIQg I<gh hdgI<G qQGI j] PI<g jPI NQghj []QhI jP<j

q]kYG�hI[G�jPIZ�gkhPQ[O�Q[j]�jPI�DkhP��0PIs�P<G�D]YjIG��j]]��DIN]gI�PI�O]j�jPI�dQEjkgI�

�IgI�hPI�E<ZI�[]q���I�jkg[IG�PQh�PI<G�][�jPI�E]j�j]�Y]]X�j]q<gG�PIg��±�IYY]�±�PI�h<QG�

±� hP]j < 0]ZZs g<Z�± hPI j]YG PQZ� ±�I°YY Z<XI s]k O]]G Dg]jP <[G �°YY P<pI jPIZ Z<hP h]ZI d]j<j]Ih

qQjP�jPI��YQZ���]q�G]�s]k�NIIY�±

±!kEP�DIjjIg�±

±�h[°j�jP<j�Y]pIYs��9]k�X[]q���jP]kOPj�dIgP<dh�s]k�q]kYG��9]k�qIgI�hYIIdQ[O�qPI[���YINj�±

±��P<G�<�O]]G�hYIId���QG�s]k�q<YX�N<g�±

±"]���khj�<g]k[G�DIPQ[G�jPI�PQYY����Z<GI�fkQjI�<�O]]G�hP]j�][�jPI�0]ZZs�±

±9]k�hP]]j�Z<gpIY]khYs��s]k�X[]q�±

±� Y]pI Qj� �°pI Y]pIG �NgQE<� .I<YYs� �N s]k°gI <YY gQOPj Qj°h jPI Z]hj Nk[ jP<j �°pI IpIg P<G� 9]k G][°j X[]q

jPI�Nk[�Qj°h�DII[�j]�hP]]j�qQjP�s]k���°pI�Y]pIG�jPI�E]k[jgs�±

±��Y]pI�Qj�j]]�±

±�<gYQ[O� s]k G][°j X[]q P]q Z<gpIY]kh Qj Qh j] hII s]k NIIYQ[O DIjjIg� � E]kYG[°j hj<[G Qj qPI[ s]k NIYj

jP<j�q<s��9]k�q][°j�j<YX�j]�ZI�YQXI�jP<j�<O<Q[��qQYY�s]k��+g]ZQhI�ZI�±

±"]�±�PI�h<QG��±��G][°j�gIZIZDIg�qP<j���h<QG�±

±9]k G][°j P<pI j] GIhjg]s ZI� �] s]k� �°Z ][Ys < ZQGGYI�<OIG q]Z<[ qP] Y]pIh s]k <[G q<[jh j] G]

qP<j s]k q<[j j] G]� �°pI DII[ GIhjg]sIG jq] ]g jPgII jQZIh <YgI<Gs� 9]k q]kYG[°j q<[j j] GIhjg]s ZI

<O<Q[��q]kYG�s]k�±

±�°G�YQXI�j]�GIhjg]s�s]k�<�NIq�jQZIh�Q[�DIG�±�PI�h<QG�

±9Ih� 0P<j°h jPI O]]G GIhjgkEjQ][� 0P<j°h jPI q<s qI°gI Z<GI j] DI GIhjg]sIG� 0PI dY<[I qQYY DI PIgI

j]Z]gg]q�±

±�]q�G]�s]k�X[]q�±

±�°Z hkgI� �j°h D]k[G j] E]ZI� 0PI D]sh P<pI jPI q]]G <YY gI<Gs <[G jPI Og<hh j] Z<XI jPI hZkGOI� �

qI[j G]q[ <[G Y]]XIG <j Qj <O<Q[ j]G<s� 0PIgI°h dYI[js ]N g]]Z j] Y<[G <[G qI P<pI jPI hZkGOIh gI<Gs

<j�D]jP�I[Gh�±

±7P<j�Z<XIh�s]k�jPQ[X�Qj�qQYY�E]ZI�j]Z]gg]q�±

±�°Z hkgI Qj qQYY� �j°h ]pIgGkI []q� 0PI[� Q[ j]q[� jPIs qQYY NQr kd s]kg YIO <[G jPI[ qI qQYY P<pI h]ZI

O]]G�GIhjgkEjQ][��"]j�jP<j�GgI<GNkY�j<YXQ[O�XQ[G�±

±/P]kYG�qI�P<pI�<�GgQ[X��0PI�hk[�Qh�G]q[�±

±�]�s]k�jPQ[X�s]k�hP]kYG�±

±�°Z�P<pQ[O�][I�±

±7I°YY�P<pI�][I�j]OIjPIg��!]Y]� YIjjQ GkQ�qPQhXIs�h]G<�± hPI�E<YYIG�

�



±9]k°G�DIjjIg�dkj�][�s]kg�Z]hfkQj]�D]]jh�±�PI�j]YG�PIg�

±�°YY�q<Qj�jQYY���D<jPI������±

7PQYI Qj OgIq G<gX jPIs Gg<[X <[G Wkhj DIN]gI Qj q<h G<gX <[G jPIgI q<h [] Y][OIg I[]kOP YQOPj j] hP]]j�

<�PsI[<�Eg]hhIG�jPI�]dI[�][�PQh�q<s�<g]k[G�jPI�PQYY�

±0P<j�D<hj<gG�Eg]hhIh�jPIgI�IpIgs�[QOPj�±�jPI�Z<[�h<QG��±�pIgs�[QOPj�N]g�jq]�qIIXh�±

±�I°h�jPI�][I�Z<XIh�jPI�[]QhI�<j�[QOPj����G][°j�ZQ[G�Qj��0PIs°gI�<�NQYjPs�<[QZ<Y�jP]kOP�±

�gQ[XQ[O j]OIjPIg� qQjP [] d<Q[ []q IrEIdj jPI GQhE]ZN]gj ]N YsQ[O Q[ jPI ][I d]hQjQ][� jPI D]sh YQOPjQ[O

< NQgI� Qjh hP<G]q WkZdQ[O ][ jPI jI[jh� PI E]kYG NIIY jPI gIjkg[ ]N <EfkQIhEI[EI Q[ jPQh YQNI ]N dYI<h<[j

hkggI[GIg� /PI q<h pIgs O]]G j] PQZ� �I P<G DII[ EgkIY <[G k[Wkhj Q[ jPI <NjIg[]][� /PI q<h < NQ[I

q]Z<[��Z<gpIY]kh�gI<YYs���[G�Wkhj�jPI[�Qj�]EEkggIG�j]�PQZ�jP<j�PI�q<h�O]Q[O�j]�GQI�

�j E<ZI qQjP < gkhP� []j <h < gkhP ]N q<jIg []g ]N qQ[G� Dkj ]N < hkGGI[� IpQY�hZIYYQ[O IZdjQ[Ihh <[G jPI

]GG�jPQ[O�q<h�jP<j�jPI�PsI[<�hYQddIG�YQOPjYs�<Y][O�jPI�IGOI�]N�Qj�

±7P<j�Qh�Qj���<ggs�±�hPI�<hXIG�PQZ�

±"]jPQ[O�±�PI�h<QG��±9]k�P<G�DIjjIg�Z]pI�]pIg�j]�jPI�]jPIg�hQGI��0]�qQ[Gq<gG�±

±�QG�!]Y]�EP<[OI�jPI�GgIhhQ[O�±

±9Ih���°Z�Wkhj�khQ[O�jPI�D]gQE�[]q�±

±�]q�G]�s]k�NIIY�±

±��YQjjYI�q]DDYs�±

±�°Z�O]Q[O�Q[�j]�D<jPI�±�hPI�h<QG��±�°YY�DI�gQOPj�]kj���°YY�I<j�qQjP�s]k�<[G�jPI[�qI°YY�dkj�jPI�E]j�Q[�±

/]� PI h<QG j] PQZhIYN� qI GQG qIYY j] hj]d jPI fk<ggIYYQ[O� �I P<G [IpIg fk<ggIYIG ZkEP qQjP jPQh

q]Z<[� qPQYI qQjP jPI q]ZI[ jP<j PI Y]pIG PI P<G fk<ggIYIG h] ZkEP jPIs P<G NQ[<YYs� <Yq<sh� qQjP jPI

E]gg]hQ][ ]N jPI fk<ggIYYQ[O� XQYYIG qP<j jPIs P<G j]OIjPIg� �I P<G Y]pIG j]] ZkEP� GIZ<[GIG j]] ZkEP�

<[G�PI�q]gI�Qj�<YY�]kj�

�I jP]kOPj <D]kj <Y][I Q[ 
][hj<[jQ[]dYI jP<j jQZI� P<pQ[O fk<ggIYIG Q[ +<gQh DIN]gI PI P<G O][I ]kj�

�I P<G qP]gIG jPI qP]YI jQZI <[G jPI[� qPI[ jP<j q<h ]pIg� <[G PI P<G N<QYIG j] XQYY PQh Y][IYQ[Ihh� Dkj

][Ys Z<GI Qj q]ghI� PI P<G qgQjjI[ PIg� jPI NQghj ][I� jPI ][I qP] YINj PQZ� < YIjjIg jIYYQ[O PIg P]q PI P<G

[IpIg DII[ <DYI j] XQYY Qj ��� �]q qPI[ PI jP]kOPj PI h<q PIg ]kjhQGI jPI .IOI[EI ][I jQZI Qj Z<GI PQZ

O] <YY N<Q[j <[G hQEX Q[hQGI� <[G jP<j PI q]kYG N]YY]q < q]Z<[ qP] Y]]XIG YQXI PIg Q[ h]ZI q<s� <Y][O jPI

�]kYIp<gG� <Ng<QG j] hII Qj q<h []j hPI� <Ng<QG j] Y]hI jPI NIIYQ[O Qj O<pI PQZ� �]q IpIgs ][I PI P<G hYIdj

qQjP P<G ][Ys Z<GI PQZ ZQhh PIg Z]gI� �]q qP<j hPI P<G G][I E]kYG [IpIg Z<jjIg hQ[EI PI X[Iq PI

E]kYG []j EkgI PQZhIYN ]N Y]pQ[O PIg� �I qg]jI jPQh YIjjIg <j jPI 
YkD� E]YG h]DIg� <[G Z<QYIG Qj j] "Iq 9]gX

<hXQ[O PIg j] qgQjI PQZ <j jPI ]N NQEI Q[ +<gQh� 0P<j hIIZIG h<NI� �[G jP<j [QOPj ZQhhQ[O PIg h] ZkEP Qj

Z<GI PQZ NIIY P]YY]q hQEX Q[hQGI� PI q<[GIgIG kd d<hj !<rQZ°h� dQEXIG < OQgY kd <[G j]]X PIg ]kj j]

hkddIg� �I P<G O][I j] < dY<EI j] G<[EI qQjP PIg <NjIgq<gG� hPI G<[EIG D<GYs� <[G YINj PIg N]g < P]j

�gZI[Q<[ hYkj� jP<j hqk[O PIg DIYYs <O<Q[hj PQZ h] Qj <YZ]hj hE<YGIG� �I j]]X PIg <q<s Ng]Z < �gQjQhP

Ok[[Ig hkD<YjIg[ <NjIg < g]q� 0PI Ok[[Ig <hXIG PQZ ]kjhQGI <[G jPIs N]kOPj Q[ jPI hjgIIj ][ jPI E]DDYIh

Q[ jPI G<gX� �I°G PQj PQZ jqQEI� P<gG� ][ jPI hQGI ]N jPI W<q <[G qPI[ PI GQG[°j O] G]q[ PI X[Iq PI q<h

�



Q[ N]g < NQOPj� 0PI Ok[[Ig PQj PQZ Q[ jPI D]Gs� jPI[ DIhQGI PQh IsI� �I hqk[O qQjP PQh YINj <O<Q[ <[G Y<[GIG

<[G jPI Ok[[Ig NIYY ][ PQZ <[G Og<DDIG PQh E]<j <[G j]gI jPI hYIIpI ]NN <[G PI EYkDDIG PQZ jqQEI DIPQ[G

jPI I<g <[G jPI[ hZ<hPIG PQZ qQjP PQh gQOPj <h PI dkhPIG PQZ <q<s� 7PI[ jPI Ok[[Ig qI[j G]q[ PQh

PI<G PQj NQghj <[G PI g<[ qQjP jPI OQgY DIE<khI jPIs PI<gG jPI !�+� °h E]ZQ[O� 0PIs O]j Q[j] < j<rQ <[G

Gg]pI ]kj j] .QZZQYs �Qhh< <Y][O jPI �]hdP]gkh� <[G <g]k[G� <[G D<EX Q[ jPI E]]Y [QOPj <[G qI[j j] DIG

<[G hPI NIYj <h ]pIg�gQdI <h hPI Y]]XIG Dkj hZ]]jP� g]hI�dIj<Y� hsgkds� hZ]]jP�DIYYQIG� DQO�DgI<hjIG <[G

[IIGIG [] dQYY]q k[GIg PIg Dkjj]EXh� <[G PI YINj PIg DIN]gI hPI q<h <q<XI Y]]XQ[O DY]khs I[]kOP Q[ jPI

NQghj G<sYQOPj <[G jkg[IG kd <j jPI +Ig< +<Y<EI qQjP < DY<EX IsI� E<ggsQ[O PQh E]<j DIE<khI ][I hYIIpI q<h

ZQhhQ[O�

0P<j h<ZI [QOPj PI YINj N]g �[<j]YQ< <[G PI gIZIZDIgIG� Y<jIg ][ jP<j jgQd� gQGQ[O <YY G<s jPg]kOP NQIYGh

]N jPI d]ddQIh jP<j jPIs g<QhIG N]g ]dQkZ <[G P]q hjg<[OI Qj Z<GI s]k NIIY� NQ[<YYs� <[G <YY jPI GQhj<[EIh

hIIZIG qg][O� j] qPIgI jPIs P<G Z<GI jPI <jj<EX qQjP jPI [IqYs <ggQpIG 
][hj<[jQ[I ]NNQEIgh� jP<j GQG

[]j X[]q < O]G�G<Z[IG jPQ[O� <[G jPI <gjQYYIgs P<G NQgIG Q[j] jPI jg]]dh <[G jPI �gQjQhP ]DhIgpIg P<G

EgQIG�YQXI�<�EPQYG�

0P<j q<h jPI G<s PI°G NQghj hII[ GI<G ZI[ qI<gQ[O qPQjI D<YYIj hXQgjh <[G kdjkg[IG hP]Ih qQjP d]Zd][h

][ jPIZ� 0PI 0kgXh P<G E]ZI hjI<GQYs <[G YkZdQYs <[G PI P<G hII[ jPI hXQgjIG ZI[ gk[[Q[O <[G jPI ]N

]NNQEIgh hP]]jQ[O Q[j] jPIZ <[G gk[[Q[O jPI[ jPIZhIYpIh <[G PI <[G jPI �gQjQhP ]DhIgpIg P<G gk[ j]]

k[jQY PQh Yk[Oh <EPIG <[G PQh Z]kjP q<h NkYY ]N jPI j<hjI ]N dI[[QIh <[G jPIs hj]ddIG DIPQ[G h]ZI g]EXh

<[G jPIgI qIgI jPI 0kgXh E]ZQ[O <h YkZdQYs <h IpIg�  <jIg PI P<G hII[ jPI jPQ[Oh jP<j PI E]kYG [IpIg

jPQ[X ]N <[G Y<jIg hjQYY PI P<G hII[ ZkEP q]ghI� /] qPI[ PI O]j D<EX j] +<gQh jP<j jQZI PI E]kYG []j j<YX

<D]kj Qj ]g hj<[G j] P<pI Qj ZI[jQ][IG� �[G jPIgI Q[ jPI E<NI <h PI d<hhIG q<h jP<j �ZIgQE<[ d]Ij qQjP <

dQYI ]N h<kEIgh Q[ Ng][j ]N PQZ <[G < hjkdQG Y]]X ][ PQh d]j<j] N<EI j<YXQ[O <D]kj jPI �<G< Z]pIZI[j qQjP

< .]Z<[Q<[ qP] h<QG PQh [<ZI q<h 0gQhj<[ 0v<g<� qP] <Yq<sh q]gI < Z][]EYI <[G P<G < PI<G<EPI� <[G�

D<EX <j jPI <d<gjZI[j qQjP PQh qQNI jP<j []q PI Y]pIG <O<Q[� jPI fk<ggIY <YY ]pIg� jPI Z<G[Ihh <YY ]pIg�

OY<G j] DI P]ZI� jPI ]NNQEI hI[j PQh Z<QY kd j] jPI NY<j� /] jPI[ jPI YIjjIg Q[ <[hqIg j] jPI ][I PI°G

qgQjjI[ E<ZI Q[ ][ < dY<jjIg ][I Z]g[Q[O <[G qPI[ PI h<q jPI P<[GqgQjQ[O PI qI[j E]YG <YY ]pIg <[G

jgQIG j] hYQd jPI YIjjIg k[GIg[I<jP <[]jPIg� �kj PQh qQNI h<QG� °°7P] Qh jP<j YIjjIg Ng]Z� GI<g�°° <[G jP<j

q<h�jPI�I[G�]N�jPI�DIOQ[[Q[O�]N�jP<j�

�I gIZIZDIgIG jPI O]]G jQZIh qQjP jPIZ <YY� <[G jPI fk<ggIYh� 0PIs <Yq<sh dQEXIG jPI NQ[Ihj dY<EIh j]

P<pI jPI fk<ggIYh� �[G qPs P<G jPIs <Yq<sh fk<ggIYIG qPI[ PI q<h NIIYQ[O DIhj� �I P<G [IpIg qgQjjI[

<[s ]N jP<j DIE<khI� <j NQghj� PI [IpIg q<[jIG j] Pkgj <[s ][I <[G jPI[ Qj hIIZIG <h jP]kOP jPIgI q<h

I[]kOP j] qgQjI qQjP]kj Qj� �kj PI P<G <Yq<sh jP]kOPj jP<j PI q]kYG qgQjI Qj NQ[<YYs� 0PIgI q<h h] ZkEP

j] qgQjI� �I P<G hII[ jPI q]gYG EP<[OI� []j Wkhj jPI IpI[jh� <YjP]kOP PI P<G hII[ Z<[s ]N jPIZ <[G P<G

q<jEPIG jPI dI]dYI� Dkj PI P<G hII[ jPI hkDjYIg EP<[OI <[G PI E]kYG gIZIZDIg P]q jPI dI]dYI qIgI <j

GQNNIgI[j jQZIh� �I P<G DII[ Q[ Qj <[G PI P<G q<jEPIG Qj <[G Qj q<h PQh Gkjs j] qgQjI ]N Qj� Dkj []q PI

[IpIg�q]kYG�

±�]q�G]�s]k�NIIY�±�hPI�h<QG��/PI�P<G�E]ZI�]kj�Ng]Z�jPI�jI[j�[]q�<NjIg�PIg�D<jP�

±�YY�gQOPj�±

±
]kYG�s]k�I<j�[]q�±��I�h<q�!]Y]�DIPQ[G�PIg�qQjP�jPI�N]YGQ[O�j<DYI�<[G�jPI�]jPIg�D]s�qQjP�jPI�GQhPIh�

±��q<[j�j]�qgQjI�±�PI�h<QG�

��



±9]k�]kOPj�j]�j<XI�h]ZI�Dg]jP�j]�XIId�s]kg�hjgI[OjP�kd�±

±�°Z�O]Q[O�j]�GQI�j][QOPj�±�PI�h<QG��±��G][°j�[IIG�Zs�hjgI[OjP�kd�±

±�][°j�DI�ZIY]Gg<Z<jQE���<ggs��dYI<hI�±�hPI�h<QG�

±7Ps G][°j s]k khI s]kg []hI� �°Z g]jjIG P<YN q<s kd Zs jPQOP []q� 7P<j jPI PIYY hP]kYG � N]]Y qQjP

Dg]jP�N]g��!]Y]�DgQ[O�qPQhXIs�h]G<�±

±+YI<hI�j<XI�jPI�Dg]jP�±�hPI�h<QG�OI[jYs�

±�YY�gQOPj�±

0PI Dg]jP q<h j]] P]j� �I P<G j] P]YG Qj Q[ jPI Ekd k[jQY Qj E]]YIG I[]kOP j] j<XI Qj <[G jPI[ PI Wkhj O]j

Qj�G]q[�qQjP]kj�O<OOQ[O�

±9]k°gI�<�NQ[I�q]Z<[�±�PI�h<QG��±�][°j�d<s�<[s�<jjI[jQ][�j]�ZI�±

/PI Y]]XIG <j PQZ qQjP PIg qIYY�X[]q[� qIYY�Y]pIG N<EI Ng]Z /dkg <[G 0]q[ ² 
]k[jgs� ][Ys < YQjjYI jPI

q]ghI N]g GgQ[X� ][Ys < YQjjYI jPI q]ghI N]g DIG� Dkj 0]q[ ² 
]k[jgs [IpIg hP]qIG jP]hI O]]G DgI<hjh

<[G jP]hI khINkY jPQOPh <[G jP]hI YQOPjYs hZ<YY�]N�D<EX�E<gIhhQ[O P<[Gh� <[G <h PI Y]]XIG <[G h<q PIg

qIYY�X[]q[�dYI<h<[j�hZQYI��PI�NIYj�GI<jP�E]ZI�<O<Q[�

0PQh�jQZI�jPIgI�q<h�[]�gkhP���j�q<h�<�dkNN��<h�]N�<�qQ[G�jP<j�Z<XIh�<�E<[GYI�NYQEXIg�<[G�jPI�NY<ZI�O]�j<YY�

±0PIs E<[ DgQ[O Zs [Ij ]kj Y<jIg <[G P<[O Qj Ng]Z jPI jgII <[G DkQYG jPI NQgI kd� �°Z []j O]Q[O Q[ jPI jI[j

j][QOPj���j°h�[]j�q]gjP�Z]pQ[O���j°h�<�EYI<g�[QOPj��0PIgI�q][°j�DI�<[s�g<Q[�±

/] jPQh q<h P]q s]k GQIG� Q[ qPQhdIgh jP<j s]k GQG []j PI<g� 7IYY� jPIgI q]kYG DI [] Z]gI fk<ggIYYQ[O�

�I E]kYG dg]ZQhI jP<j� 0PI ][I IrdIgQI[EI jP<j PI P<G [IpIg P<G PI q<h []j O]Q[O j] hd]QY []q� �I

dg]D<DYs�q]kYG��9]k�hd]QYIG�IpIgsjPQ[O���kj�dIgP<dh�PI�q]kYG[°j�

±9]k�E<[°j�j<XI�GQEj<jQ][��E<[�s]k�±

±��[IpIg�YI<g[IG�±�hPI�j]YG�PQZ�

±0P<j°h�<YY�gQOPj�±

0PIgI q<h[°j jQZI� ]N E]kghI� <YjP]kOP Qj hIIZIG <h jP]kOP Qj jIYIhE]dIG h] jP<j s]k ZQOPj dkj Qj <YY Q[j]

][I�d<g<Og<dP�QN�s]k�E]kYG�OIj�Qj�gQOPj�

0PIgI q<h < Y]O P]khI� EPQ[XIG qPQjI qQjP Z]gj<g� ][ < PQYY <D]pI jPI Y<XI� 0PIgI q<h < DIYY ][ < d]YI Ds

jPI G]]g j] E<YY jPI dI]dYI Q[ j] ZI<Yh� �IPQ[G jPI P]khI qIgI NQIYGh <[G DIPQ[G jPI NQIYGh q<h jPI jQZDIg�

� YQ[I ]N Y]ZD<gGs d]dY<gh g<[ Ng]Z jPI P]khI j] jPI G]EX� $jPIg d]dY<gh g<[ <Y][O jPI d]Q[j� � g]<G

qI[j kd j] jPI PQYYh <Y][O jPI IGOI ]N jPI jQZDIg <[G <Y][O jP<j g]<G PI dQEXIG DY<EXDIggQIh� 0PI[ jP<j

Y]O P]khI q<h Dkg[IG G]q[ <[G <YY jPI Ok[h jP<j P<G DII[ ][ GIIg N]]j g<EXh <D]pI jPI ]dI[ NQgI dY<EI

qIgI Dkg[IG <[G <NjIgq<gGh jPIQg D<ggIYh� qQjP jPI YI<G ZIYjIG Q[ jPI Z<O<vQ[Ih� <[G jPI hj]EXh Dkg[IG

<q<s� Y<s ]kj ][ jPI PI<d ]N <hPIh jP<j qIgI khIG j] Z<XI YsI N]g jPI DQO Qg][ h]<d XIjjYIh� <[G s]k

<hXIG �g<[GN<jPIg QN s]k E]kYG P<pI jPIZ j] dY<s qQjP� <[G PI h<QG� []� 9]k hII jPIs qIgI PQh Ok[h hjQYY

<[G PI [IpIg D]kOPj <[s ]jPIgh� "]g GQG PI Pk[j <[s Z]gI� 0PI P]khI q<h gIDkQYj Q[ jPI h<ZI dY<EI ]kj

]N YkZDIg []q <[G d<Q[jIG qPQjI <[G Ng]Z Qjh d]gEP s]k h<q jPI d]dY<gh <[G jPI Y<XI DIs][G� Dkj jPIgI

��



qIgI [IpIg <[s Z]gI Ok[h� 0PI D<ggIYh ]N jPI Ok[h jP<j P<G Pk[O ][ jPI GIIg NIIj ][ jPI q<YY ]N jPI Y]O

P]khI�Y<s�]kj�jPIgI�][�jPI�PI<d�]N�<hPIh�<[G�[]�][I�IpIg�j]kEPIG�jPIZ�

�[ jPI �Y<EX �]gIhj� <NjIg jPI q<g� qI gI[jIG < jg]kj hjgI<Z <[G jPIgI qIgI jq] q<sh j] q<YX j] Qj� $[I

q<h G]q[ jPI p<YYIs Ng]Z 0gQDIgO <[G <g]k[G jPI p<YYIs g]<G Q[ jPI hP<GI ]N jPI jgIIh jP<j D]gGIgIG jPI

qPQjI g]<G� <[G jPI[ kd < hQGI g]<G jP<j qI[j kd jPg]kOP jPI PQYYh d<hj Z<[s hZ<YY N<gZh� qQjP jPI DQO

/EPq<gvq<YG P]khIh��k[jQY�jP<j�g]<G�Eg]hhIG�jPI�hjgI<Z� 0P<j�q<h�qPIgI�]kg�NQhPQ[O�DIO<[�

0PI ]jPIg q<s q<h j] EYQZD hjIIdYs kd j] jPI IGOI ]N jPI q]]Gh <[G jPI[ O] <Eg]hh jPI j]d ]N jPI PQYYh

jPg]kOP jPI dQ[I q]]Gh� <[G jPI[ ]kj j] jPI IGOI ]N < ZI<G]q <[G G]q[ <Eg]hh jPQh ZI<G]q j] jPI

DgQGOI� 0PIgI qIgI DQgEPIh <Y][O jPI hjgI<Z <[G Qj q<h []j DQO� Dkj [<gg]q� EYI<g <[G N<hj� qQjP d]]Yh

qPIgI Qj P<G Ekj k[GIg jPI g]]jh ]N jPI DQgEPIh� �j jPI �]jIY Q[ 0gQDIgO jPI dg]dgQIj]g P<G < NQ[I hI<h][� �j

q<h pIgs dYI<h<[j <[G qI qIgI <YY OgI<j NgQI[Gh� 0PI [Irj sI<g E<ZI jPI Q[NY<jQ][ <[G jPI Z][Is PI P<G

Z<GI jPI sI<g DIN]gI q<h []j I[]kOP j] Dks hkddYQIh j] ]dI[ jPI P]jIY <[G PI P<[OIG PQZhIYN� 9]k E]kYG

GQEj<jI jP<j� Dkj s]k E]kYG []j GQEj<jI jPI +Y<EI 
][jgIhE<gdI qPIgI jPI NY]qIg hIYYIgh GsIG jPIQg NY]qIgh

Q[ jPI hjgIIj <[G jPI GsI g<[ ]pIg jPI d<pQ[O qPIgI jPI <kj]Dkh hj<gjIG <[G jPI ]YG ZI[ <[G jPI q]ZI[�

<Yq<sh Ggk[X ][ qQ[I <[G D<G Z<gI� <[G jPI EPQYGgI[ qQjP jPIQg []hIh gk[[Q[O Q[ jPI E]YG� jPI hZIYY ]N

GQgjs hqI<j <[G d]pIgjs <[G Ggk[XI[[Ihh <j jPI 
<NI° GIh �Z<jIkgh <[G jPI qP]gIh <j jPI �<Y !khIjjI

jPIs YQpIG <D]pI� 0PI E][EQIgOI qP] I[jIgj<Q[IG jPI jg]]dIg ]N jPI �<gGI .IdkDYQE<Q[I Q[ PIg Y]OI� PQh

P]ghI�P<Qg�dYkZIG PIYZIj ][ < EP<Qg� 0PI Y]E<j<QgI <Eg]hh jPI P<YY qP]hI PkhD<[G q<h < DQEsEYI g<EIg

<[G PIg W]s jP<j Z]g[Q[O <j jPI EgIZIgQI qPI[ hPI P<G ]dI[IG  °�kj] <[G hII[ qPIgI PI dY<EIG jPQgG Q[

+<gQh�0]kgh� PQh NQghj DQO g<EI� /PI P<G DYkhPIG <[G Y<kOPIG <[G jPI[ O][I kdhj<Qgh EgsQ[O qQjP jPI sIYY]q

hd]gjQ[O d<dIg Q[ PIg P<[G� 0PI PkhD<[G ]N jPI q]Z<[ qP] g<[ jPI �<Y !khIjjI Gg]pI < j<rQ <[G qPI[

PI� �<ggs� P<G j] j<XI <[ I<gYs dY<[I jPI PkhD<[G X[]EXIG kd][ jPI G]]g j] q<XI PQZ <[G jPIs I<EP

Gg<[X < OY<hh ]N qPQjI qQ[I <j jPI vQ[E ]N jPI D<g DIN]gI jPIs hj<gjIG� �I X[Iq PQh [IQOPD]gh Q[ jP<j

fk<gjIg�jPI[�DIE<khI�jPIs�<YY�qIgI�d]]g�

�g]k[G jP<j +Y<EI jPIgI qIgI jq] XQ[Gh� jPI Ggk[X<gGh <[G jPI hd]gjQNh� 0PI Ggk[X<gGh XQYYIG jPIQg

d]pIgjs jP<j q<s� jPI hd]gjQNh j]]X Qj ]kj Q[ IrIgEQhI� 0PIs qIgI jPI GIhEI[G<[jh ]N jPI 
]ZZk[<gGh <[G

Qj q<h [] hjgkOOYI N]g jPIZ j] X[]q jPIQg d]YQjQEh� 0PIs X[Iq qP] P<G hP]j jPIQg N<jPIgh� jPIQg gIY<jQpIh�

jPIQg Dg]jPIgh� <[G jPIQg NgQI[Gh qPI[ jPI 6Igh<QYYIh jg]]dh E<ZI Q[ <[G j]]X jPI j]q[ <NjIg jPI


]ZZk[I <[G IrIEkjIG <[s ][I jPIs E]kYG E<jEP qQjP E<YY]khIG P<[Gh� ]g qP] q]gI < E<d� ]g E<ggQIG

<[s ]jPIg hQO[ PI q<h < q]gXQ[O Z<[� �[G Q[ jP<j d]pIgjs� <[G Q[ jP<j fk<gjIg <Eg]hh jPI hjgIIj Ng]Z <

�]kEPIgQI 
PIp<YQ[I <[G < qQ[I E]]dIg<jQpI PI P<G qgQjjI[ jPI hj<gj ]N <YY PI q<h j] G]� 0PIgI [IpIg q<h

<[]jPIg d<gj ]N +<gQh jP<j PI Y]pIG YQXI jP<j� jPI hdg<qYQ[O jgIIh� jPI ]YG qPQjI dY<hjIgIG P]khIh d<Q[jIG

Dg]q[ DIY]q� jPI Y][O OgII[ ]N jPI <kj]Dkh Q[ jP<j g]k[G hfk<gI� jPI dkgdYI NY]qIg GsI kd][ jPI d<pQ[O�

jPI hkGGI[ Gg]d G]q[ jPI PQYY ]N jPI gkI 
<gGQ[<Y  IZ]Q[I j] jPI .QpIg� <[G jPI ]jPIg q<s jPI [<gg]q

Eg]qGIG q]gYG ]N jPI gkI !]kNNIj<gG� 0PI hjgIIj jP<j g<[ kd j]q<gG jPI +<[jPI][ <[G jPI ]jPIg jP<j PI

<Yq<sh j]]X qQjP jPI DQEsEYI� jPI ][Ys <hdP<YjIG hjgIIj Q[ <YY jP<j fk<gjIg� hZ]]jP k[GIg jPI jQgIh� qQjP

jPI PQOP [<gg]q P]khIh <[G jPI EPI<d j<YY P]jIY qPIgI +<kY 6IgY<Q[I P<G GQIG� 0PIgI qIgI ][Ys jq]

g]]Zh Q[ jPI <d<gjZI[jh qPIgI jPIs YQpIG <[G PI P<G < g]]Z ][ jPI j]d NY]]g ]N jP<j P]jIY jP<j E]hj PQZ

hQrjs Ng<[Eh < Z][jP qPIgI PI GQG PQh qgQjQ[O� <[G Ng]Z Qj PI E]kYG hII jPI g]]Nh <[G EPQZ[Is d]jh <[G <YY

jPI�PQYYh�]N�+<gQh�

��



�g]Z jPI <d<gjZI[j s]k E]kYG ][Ys hII jPI q]]G <[G E]<Y Z<[°h dY<EI� �I h]YG qQ[I j]]� D<G qQ[I� 0PI

O]YGI[ P]ghI°h PI<G ]kjhQGI jPI �]kEPIgQI 
PIp<YQ[I qPIgI jPI E<gE<hhIh Pk[O sIYY]q O]YG <[G gIG Q[ jPI

]dI[ qQ[G]q� <[G jPI OgII[ d<Q[jIG E]�]dIg<jQpI qPIgI jPIs D]kOPj jPIQg qQ[I� O]]G qQ[I <[G EPI<d�

0PI gIhj q<h dY<hjIg q<YYh <[G jPI qQ[G]qh ]N jPI [IQOPD]gh� 0PI [IQOPD]gh qP]� <j [QOPj� qPI[ h]ZI

][I Y<s Ggk[X Q[ jPI hjgIIj� Z]<[Q[O <[G Og]<[Q[O Q[ jP<j jsdQE<Y �gI[EP QpgIhhI jP<j s]k qIgI

dg]d<O<[GIG�j]�DIYQIpI�GQG�[]j�IrQhj��q]kYG�]dI[�jPIQg�qQ[G]qh�<[G�jPI[�jPI�ZkgZkg�]N�j<YX�

°°7PIgI Qh jPI d]YQEIZ<[� 7PI[ s]k G][°j q<[j PQZ jPI DkOOIg Qh <Yq<sh jPIgI� �I°h hYIIdQ[O qQjP h]ZI

E][EQIgOI� �Ij jPI �OI[j� ± 0QYY h]ZI ][I jPgIq < DkEXIj ]N q<jIg Ng]Z < qQ[G]q <[G jPI Z]<[Q[O

hj]ddIG� °°7P<j°h jP<j� 7<jIg� �P� jP<j°h Q[jIYYQOI[j�± �[G jPI qQ[G]qh hPkjjQ[O� !<gQI� PQh NIZZI GI

ZI[<OI� dg]jIhjQ[O <O<Q[hj jPI IQOPj�P]kg G<s h<sQ[O� °°�N < PkhD<[G q]gXh k[jQY hQr PI OIjh ][Ys < gQNNYI

Ggk[X ][ jPI q<s P]ZI <[G G]Ih []j q<hjI j]] ZkEP� �N PI q]gXh ][Ys k[jQY NQpI PI Qh Ggk[X IpIgs [QOPj

<[G�][I�P<h�[]�Z][Is���j�Qh�jPI�qQNI�]N�jPI�q]gXQ[O�Z<[�qP]�hkNNIgh�Ng]Z�jPQh�hP]gjI[Q[O�]N�P]kgh��°

±7]kYG[°j�s]k�YQXI�h]ZI�Z]gI�Dg]jP�±�jPI�q]Z<[�<hXIG�PQZ�[]q�

±"]��jP<[X�s]k�pIgs�ZkEP���j�Qh�<qNkYYs�O]]G�±

±0gs�Wkhj�<�YQjjYI�±

±��q]kYG�YQXI�<�qPQhXIs�h]G<�±

±�j°h�[]j�O]]G�N]g�s]k�±

±"]� �j°h D<G N]g ZI� 
]YI +]gjIg qg]jI jPI q]gGh <[G jPI ZkhQE� 0PQh X[]qYIGOI jP<j s]k°gI O]Q[O Z<G

N]g�ZI�±

±9]k�X[]q���YQXI�s]k�j]�GgQ[X�±

±$P�sIh��$[Ys�Qj°h�D<G�N]g�ZI�±

7PI[ hPI O]Ih� PI jP]kOPj� �°YY P<pI <YY � q<[j� "]j <YY � q<[j Dkj <YY jPIgI Qh� �sII PI q<h jQgIG� 0]] jQgIG�

�I q<h O]Q[O j] hYIId < YQjjYI qPQYI� �I Y<s hjQYY <[G GI<jP q<h []j jPIgI� �j Zkhj P<pI O][I <g]k[G

<[]jPIg�hjgIIj���j�qI[j�Q[�d<Qgh��][�DQEsEYIh��<[G�Z]pIG�<Dh]YkjIYs�hQYI[jYs�][�jPI�d<pIZI[jh�

"]� PI P<G [IpIg qgQjjI[ <D]kj +<gQh� "]j jPI +<gQh jP<j PI E<gIG <D]kj� �kj qP<j <D]kj jPI gIhj jP<j PI

P<G�[IpIg�qgQjjI[�

7P<j <D]kj jPI g<[EP <[G jPI hQYpIgIG Og<s ]N jPI h<OI DgkhP� jPI fkQEX� EYI<g q<jIg Q[ jPI QggQO<jQ][

GQjEPIh� <[G jPI PI<ps OgII[ ]N jPI <YN<YN<� 0PI jg<QY qI[j kd Q[j] jPI PQYYh <[G jPI E<jjYI Q[ jPI hkZZIg

qIgI hPs <h GIIg� 0PI D<qYQ[O <[G jPI hjI<Gs []QhI <[G hY]q Z]pQ[O Z<hh g<QhQ[O < Gkhj <h s]k Dg]kOPj

jPIZ G]q[ Q[ jPI N<YY� �[G DIPQ[G jPI Z]k[j<Q[h� jPI EYI<g hP<gd[Ihh ]N jPI dI<X Q[ jPI IpI[Q[O YQOPj

<[G� gQGQ[O G]q[ <Y][O jPI jg<QY Q[ jPI Z]][YQOPj� DgQOPj <Eg]hh jPI p<YYIs� "]q PI gIZIZDIgIG E]ZQ[O

G]q[ jPg]kOP jPI jQZDIg Q[ jPI G<gX P]YGQ[O jPI P]ghI°h j<QY qPI[ s]k E]kYG []j hII <[G <YY jPI hj]gQIh

jP<j�PI�ZI<[j�j]�qgQjI�

�D]kj jPI P<YN�qQj EP]gI D]s qP] q<h YINj <j jPI g<[EP jP<j jQZI <[G j]YG []j j] YIj <[s ][I OIj <[s P<s�

<[G jP<j ]YG D<hj<gG Ng]Z jPI �]gXh qP] P<G DI<jI[ jPI D]s qPI[ PI P<G q]gXIG N]g PQZ hj]ddQ[O j] OIj

h]ZI NIIG� 0PI D]s gINkhQ[O <[G jPI ]YG Z<[ h<sQ[O PI q]kYG DI<j PQZ <O<Q[� 0PI D]s O]j jPI gQNYI Ng]Z

jPI XQjEPI[ <[G hP]j PQZ qPI[ PI jgQIG j] E]ZI Q[j] jPI D<g[ <[G qPI[ jPIs E<ZI D<EX j] jPI g<[EP PI°G

DII[ GI<G < qIIX� Ng]vI[ Q[ jPI E]gg<Y� <[G jPI G]Oh P<G I<jI[ d<gj ]N PQZ� �kj qP<j q<h YINj s]k d<EXIG

��



][ < hYIG qg<ddIG Q[ < DY<[XIj <[G g]dIG ][ <[G s]k O]j jPI D]s j] PIYd s]k P<kY Qj� <[G jPI jq] ]N s]k

j]]X Qj ]kj ]pIg jPI g]<G ][ hXQh� <[G hQrjs ZQYIh G]q[ j] j]q[ j] jkg[ jPI D]s ]pIg� �I P<pQ[O [] QGI<

jP<j PI q]kYG DI <ggIhjIG� 0PQ[XQ[O PI P<G G][I PQh Gkjs <[G jP<j s]k qIgI PQh NgQI[G <[G PI q]kYG DI

gIq<gGIG� �I°G PIYdIG j] P<kY jPI ]YG Z<[ Q[ h] IpIgsD]Gs E]kYG X[]q P]q D<G jPI ]YG Z<[ P<G DII[

<[G P]q PI°G jgQIG j] hjI<Y h]ZI NIIG jP<j GQG[°j DIY][O j] PQZ� <[G qPI[ jPI hPIgQNN dkj jPI P<[GEkNNh

][ jPI D]s PI E]kYG[°j DIYQIpI Qj� 0PI[ PI°G hj<gjIG j] Egs� 0P<j q<h ][I hj]gs PI P<G h<pIG j] qgQjI� �I

X[Iq�<j�YI<hj�jqI[js�O]]G�hj]gQIh�Ng]Z�]kj�jPIgI�<[G�PI�P<G�[IpIg�qgQjjI[�][I��7Ps�

±9]k�jIYY�jPIZ�qPs�±�PI�h<QG�

±7Ps�qP<j��GI<g�±

±7Ps�[]jPQ[O�±

/PI GQG[°j GgQ[X h] ZkEP� []q� hQ[EI hPI P<G PQZ� �kj QN PI YQpIG PI q]kYG [IpIg qgQjI <D]kj PIg� PI

X[Iq jP<j []q� "]g <D]kj <[s ]N jPIZ� 0PI gQEP qIgI GkYY <[G jPIs Gg<[X j]] ZkEP� ]g jPIs dY<sIG j]]

ZkEP D<EXO<ZZ][� 0PIs qIgI GkYY <[G jPIs qIgI gIdIjQjQ]kh� �I gIZIZDIgIG d]]g �kYQ<[ <[G PQh

g]Z<[jQE <qI ]N jPIZ <[G P]q PI P<G hj<gjIG < hj]gs ][EI jP<j DIO<[� ±0PI pIgs gQEP <gI GQNNIgI[j Ng]Z

s]k <[G ZI�± �[G P]q h]ZI ][I P<G h<QG j] �kYQ<[� 9Ih� jPIs P<pI Z]gI Z][Is� �kj jP<j q<h []j

PkZ]g]kh j] �kYQ<[� �I jP]kOPj jPIs qIgI < hdIEQ<Y OY<Z]g]kh g<EI <[G qPI[ PI N]k[G jPIs qIgI[°j Qj

qgIEXIG�PQZ�Wkhj�<h�ZkEP�<h�<[s�]jPIg�jPQ[O�jP<j�qgIEXIG�PQZ�

�I P<G DII[ E][jIZdjk]kh ]N jP]hI qP] qgIEXIG� 9]k GQG []j P<pI j] YQXI Qj DIE<khI s]k k[GIghj]]G Qj�

�I�E]kYG�DI<j�<[sjPQ[O��PI�jP]kOPj��DIE<khI�[]�jPQ[O�E]kYG�Pkgj�PQZ�QN�PI�GQG�[]j�E<gI�

�YY gQOPj� "]q PI q]kYG []j E<gI N]g GI<jP� $[I jPQ[O PI P<G <Yq<sh GgI<GIG q<h jPI d<Q[� �I E]kYG

hj<[G d<Q[ <h qIYY <h <[s Z<[� k[jQY Qj qI[j ][ j]] Y][O� <[G q]gI PQZ ]kj� Dkj PIgI PI P<G h]ZIjPQ[O

jP<j�P<G�Pkgj�NgQOPjNkYYs�<[G�Wkhj�qPI[�PI�P<G�NIYj�Qj�DgI<XQ[O�PQZ��jPI�d<Q[�P<G�hj]ddIG�

�I gIZIZDIgIG Y][O <O] qPI[ 7QYYQ<Zh][� jPI D]ZDQ[O ]NNQEIg� P<G DII[ PQj Ds < hjQEX D]ZD h]ZI ][I

Q[ < �IgZ<[ d<jg]Y P<G jPg]q[ <h PI q<h E]ZQ[O Q[ jPg]kOP jPI qQgI jP<j [QOPj <[G� hEgI<ZQ[O� P<G

DIOOIG IpIgs ][I j] XQYY PQZ� �I q<h < N<j Z<[� pIgs Dg<pI� <[G < O]]G ]NNQEIg� <YjP]kOP <GGQEjIG j]

N<[j<hjQE hP]qh� �kj jP<j [QOPj PI q<h E<kOPj Q[ jPI qQgI� qQjP < NY<gI YQOPjQ[O PQZ kd <[G PQh D]qIYh

hdQYYIG ]kj Q[j] jPI qQgI� h] qPI[ jPIs Dg]kOPj PQZ Q[� <YQpI� jPIs P<G j] Ekj PQZ Y]]hI� /P]]j ZI� �<ggs�

�]g 
PgQhj h<XI hP]]j ZI� 0PIs P<G P<G <[ <gOkZI[j ][I jQZI <D]kj ]kg  ]gG [IpIg hI[GQ[O s]k

<[sjPQ[O s]k E]kYG []j DI<g <[G h]ZI ][I°h jPI]gs P<G DII[ jP<j ZI<[j jP<j <j < EIgj<Q[ jQZI jPI d<Q[

d<hhIG s]k ]kj <kj]Z<jQE<YYs� �kj PI P<G <Yq<sh gIZIZDIgIG 7QYYQ<Zh][� jP<j [QOPj� "]jPQ[O d<hhIG

]kj 7QYYQ<Zh][ k[jQY PI O<pI PQZ <YY PQh Z]gdPQ[I j<DYIjh jP<j PI P<G <Yq<sh h<pIG j] khI PQZhIYN <[G

jPI[�jPIs�GQG�[]j�q]gX�gQOPj�<q<s�

/jQYY jPQh []q� jP<j PI P<G� q<h pIgs I<hs� <[G QN Qj q<h [] q]ghI <h Qj qI[j ][ jPIgI q<h []jPQ[O j] q]ggs

<D]kj���rEIdj�jP<j�PI�q]kYG�g<jPIg�DI�Q[�DIjjIg�E]Zd<[s�

�I�jP]kOPj�<�YQjjYI�<D]kj�jPI�E]Zd<[s�jP<j�PI�q]kYG�YQXI�j]�P<pI�

"]� PI jP]kOPj� qPI[ IpIgsjPQ[O s]k G]� s]k G] j]] Y][O� <[G G] j]] Y<jI� s]k E<[°j IrdIEj j] NQ[G jPI

dI]dYI�hjQYY�jPIgI��0PI�dI]dYI�<YY�<gI�O][I��0PI�d<gjs°h�]pIg�<[G�s]k�<gI�qQjP�s]kg�P]hjIhh�[]q�

�°Z�OIjjQ[O�<h�D]gIG�qQjP�GsQ[O�<h�qQjP�IpIgsjPQ[O�IYhI��PI�jP]kOPj�

��



±�j°h�<�D]gI�±�PI�h<QG�]kj�Y]kG�

±7P<j�Qh��Zs�GI<g�±

±�[sjPQ[O�s]k�G]�j]]�DY]]Gs�Y][O�±

�I Y]]XIG <j PIg N<EI DIjqII[ PQZ <[G jPI NQgI� /PI q<h YI<[Q[O D<EX Q[ jPI EP<Qg <[G jPI NQgIYQOPj hP][I
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