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EFC=DGHAa* wA?hA hCeF@ BDCe ^AF EDFFy wCD`@ +,-* eFG<?<=
zFGD^A{* G<` +./01,23* eFG<?<= z`F@hD?H^?C<{* ?@ >?^FDG>>a G @^_`a CB ^AF
H>G<F^ ;GD^A� Z@ ^DG?<F` @h?F<^?@^@* =FC=DGHAFD@ `F@hD?kF G<` G<G>a|F ^AF
HAa@?hG> hAGDGh^FD?@^?h@ CB C_D H>G<F^ G<` ^AF wGa@ ?< wA?hA HFCH>F
?<^FDGh^ w?^A ^AF@F HAa@?hG> hAGDGh^FD?@^?h@ G<` w?^A FGhA C^AFD�

\ADC_=AC_^ A?@^CDa HFCH>F wAC wF<^ FjF< @ACD^ `?@^G<hF@ BDCe wAFDF
^AFa >?jF` kFhGeF yFF<>a GwGDF CB `?BBFDF<hF@ ^AG^ `?@^?<=_?@A C<F H>GhF
BDCe G<C^AFD G<` C<F =DC_H CB HFCH>F BDCe G<C^AFD� }G<a CB ^AF@F
^DGjF>FD@ BCDeF` eF<^G> ?eG=F@ CB ^AF H>GhF@ ^AG^ ^AFa AG` j?@?^F` G<` ^C>`
C^AFD@ wAG^ ^AFa AG` @FF<� \AFa @CeF^?eF@ @hDG^hAF` hD_`F eGH@ C<
DChy@ CD C< H?FhF@ CB h>C^A CD >FG^AFD ^C ?eHDCjF ^AF Ghh_DGha CB ^AF?D
`F@hD?H^?C<@�

EFC=DGHAa* ^AF @^_`a CB ^AF DF>G^?C<@A?H kF^wFF< HFCH>F G<` ^AF?D
HAa@?hG> @_DDC_<`?<=@* CD F<j?DC<eF<^@* =DFw `?DFh^>a C_^ CB ^AF@F
G^^FeH^@ ka FGD>a FxH>CDFD@ ^C `F@hD?kF wAG^ ^AFa AG` @FF< C< ^AF?D
^DGjF>@� \C`Ga ^AC@F wAC @^_`a =FC=DGHAa `F@hD?kF G<` G<G>a|F ^AF
FGD^A ^C FxH>G?< wAG^ ?@ wAFDF* wAa ?^ ?@ ^AFDF* G<` wAG^ @?=<?B?hG<hF ?^
AG@�

+[/ DCN1R M` C[/ /05C[� ;GD^A ?@ C<>a C<F CB <?<F H>G<F^@ ?< C_D @C>GD
@a@^Fe ^AG^ DFjC>jF@ GDC_<` ^AF @_< 9 G e?<CD @^GD ?< ^AF _<?jFD@F� Z
H>G<F^ ?@ G< Ck~Fh^ CD kC`a ^AG^ ?@ eG`F CB jGD?C_@ @C>?`@ G<` =G@F@ G<`
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^AG^ h?Dh>F@ G @^GD� Z @^GD G<` ^AF H>G<F^@ G<` C^AFD DF>G^F` kC`?F@ @_hA G@
G@^FDC?`@ ^AG^ DFjC>jF GDC_<` ?^ GDF y<Cw< G@ G @C>GD @a@^Fe�

;GD^A ?@ ^AF ^A?D` H>G<F^ ?< `?@^G<hF BDCe ^AF @_<* wA?hA ?@ 

�
e?>>?C< y?>CeF^FD@ GwGa� ;jF< ^AC_=A ^AF @_< DG<y@ G@ C<F CB ^AF @eG>>FD
@^GD@ ?< ^AF _<?jFD@F* ?^ ?@ A_=F wAF< hCeHGDF` ^C ;GD^A� \AF @_<g@ AFG^
G<` >?=A^ HDCj?`F eC@^ CB ^AF F<FD=a ^AG^ eGyF@ >?BF C< ;GD^A HC@@?k>F� R^
?@ ^A?@ >?BF G<` ^AF HAa@?hG> BFG^_DF@ CB ^AF FGD^A ^AG^ =FC=DGHAFD@ G^^FeH^
^C `F@hD?kF G<` G<G>a|F�

}C@^ =FC=DGHAFD@ BCh_@ C< C<F CB ^AF ^wC eG~CD kDG<hAF@ CB
=FC=DGHAa* HAa@?hG> =FC=DGHAa G<` h_>^_DG> =FC=DGHAa* CD C< C<F CB ?^@
eCDF @HFh?G>?|F` B?F>`@� \AF FGD^A CBBFD@ eG<a `?BBFDF<^ <G^_DG>* CD
HAa@?hG>* BFG^_DF@� bCw�>a?<= ~_<=>F@ eGDy @CeF H>GhF@ C< ^AF FGD^A�
RhF�hCjFDF` eC_<^G?< HFGy@ `Ce?<G^F C^AFD H>GhF@� ;GhA >ChG^?C<
`FD?jF@ ?^@ HAa@?hG> hAGDGh^FD BDCe hCek?<G^?C<@ CB ^AF @AGHF@ CB ^AF
>G<`* h>?eG^F* @C?>@* H>G<^@* G<?eG>@* G<` C^AFD <G^_DG>>a Chh_DD?<=
HAF<CeF<G� \AF@F hCek?<G^?C<@ CB HAa@?hG> BFG^_DF@ G<` ^AF?D
jGD?G^?C<@ BDCe H>GhF ^C H>GhF GDF ^AF @_k~Fh^ CB HAa@?hG> =FC=DGHAa* ^AF
@^_`a CB ^AF HAa@?hG> BFG^_DF@ G<` hAG<=F@ CB ^AF FGD^Ag@ @_DBGhF�

!NACN50A 4/M450Q[R� R< hC<^DG@^ ^C HAa@?hG> =FC=DGHAa* h_>^_DG>
=FC=DGHAa BCh_@F@ C< ^AF ?eHGh^ CB A_eG< ?`FG@ G<` Gh^?C<@ C< ^AF
FGD^A� \AF @_e CB wAG^ G A_eG< =DC_H Gho_?DF@ ^ADC_=A >?j?<=
^C=F^AFD* @_hA G@ >G<=_G=F* y<Cw>F`=F* @y?>>@* GD^* >?^FDG^_DF* >Gw@*
h_@^Ce@* G<` >?BF @^a>F@* ?@ y<Cw< G@ ^AG^ =DC_Hg@ h_>^_DF� d_>^_DG>
BFG^_DF@ GDF Fj?`F<^ ?< G =DC_Hg@ ^CC>@* BCC`@* =CjFD<eF<^* DF>?=?C<@*
G<` C^AFD hAGDGh^FD?@^?h@�

;GhA =DC_H CB HFCH>F >FGjF@ G `?@^?<h^ ?eHD?<^ �AG@ G @^DC<= FBBFh^� C<
?^@ A_eG< AGk?^G^* CD ^AF H>GhF wAFDF ^AG^ =DC_H >?jF@� \A?@ ?eHD?<^* CD
FBBFh^* ?@ y<Cw< G@ ^AF h_>^_DG> >G<`@hGHF� ;xGeH>F@ CB h_>^_DG>
>G<`@hGHF@ ?<h>_`F ^AF B?F>`@ HFCH>F h>FGD G<` BGDe* ^AF hDCH@ G<`
>?jF@^Chy ^AFa DG?@F* G<` ^AF @^a>F G<` `?@^D?k_^?C< CB ^AF j?>>G=F@ G<`
h?^?F@ ^AFa k_?>`�

\AF @ya@hDGHFD@ CB UFw �CDy d?^ag@ h_>^_DG> >G<`@hGHF* BCD FxGeH>F*
@ACw ACw A_eG<@ ^AFDF AGjF hAG<=F` ^AF F<j?DC<eF<^� YFCH>F
hC<@^D_h^F` e_>^?@^CDFa k_?>`?<=@ ^C eGyF kF^^FD _@F CB G jFDa >?e?^F`
GeC_<^ CB @HGhF� ;jF< DFeC^F j?>>G=F@ ?< ^AF l?eG>GaG@ CD ?< ^AF
ZeG|C< TG@?< @ACw ACw G @Ch?F^a* CD =DC_H CB HFCH>F wAC @AGDF
^DG`?^?C<@* ?<@^?^_^?C<@* Gh^?j?^?F@* G<` ?<^FDF@^@* hAG<=F@ ?^@ AGk?^G^�

Z>C<= w?^A ^AF h_>^_DG> >G<`@hGHF* =FC=DGHAFD@ G>@C @^_`a ^AF HDChF@@
CB h_>^_DG> `?BB_@?C<* CD ^AF @HDFG` CB HGD^@ CB G h_>^_DF BDCe C<F GDFG ^C
G<C^AFD� \AF @HDFG` CB dAD?@^?G<?^a BDCe YG>F@^?<F ^C C^AFD HGD^@ CB ^AF
}?``>F ;G@^ G<` ^C ;_DCHF kF^wFF< ^AF aFGD@ Z�m� 
�� G<` ��� ?@ C<F
FxGeH>F CB h_>^_DG> `?BB_@?C<� \AF @HDFG` CB ^AF G>HAGkF^ ?@ G<C^AFD
FxGeH>F� \AF G>HAGkF^ CD?=?<G^F` ?< ^AF }?``>F ;G@^ GkC_^ ���� T� d�
G<` =DG`_G>>a @HDFG` ^C eC@^ HGD^@ CB ^AF wCD>`� \C`Ga eG<a `?BBFDF<^
h_>^_DF@ _@F jGD?C_@ BCDe@ CB ^AF G>HAGkF^ ^C wD?^F ^AF?D >G<=_G=F@� \AF
HDChF@@ CB h_>^_DG> `?BB_@?C< hC<^?<_F@� \AF @HDFG` CB DChy e_@?h BDCe
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EDFG^ TD?^G?< G<` ^AF ]<?^F` S^G^F@ ^C C^AFD HGD^@ CB ^AF wCD>` ?>>_@^DG^F@
eC`FD< h_>^_DG> `?BB_@?C<�


� lCw `?` ^AF @^_`a CB =FC=DGHAa `FjF>CH�
�� cAG^ `C eC`FD< =FC=DGHAFD@ @^_`a�
�� cAG^ GDF ^AF ^wC eG?< kDG<hAF@ �@_k`?j?@?C<@� CB =FC=DGHAa�
Q� E?jF FxGeH>F@ CB h_>^_DG> `?BB_@?C< ^C`Ga�
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EFC=DGHAFD@ _@F G jGD?F^a CB ^CC>@ ^C hGDDa C_^ ^AF?D wCDy� \AF ^CC>@
^AG^ eC@^ HFCH>F ?`F<^?Ba w?^A =FC=DGHAa GDF ^AC@F ^AG^ GDF @^?>> eC@^
?eHCD^G<^ ^C =FC=DGHAFD@ ^C`Ga 9 =>CkF@ G<` eGH@� }C`FD<
=FC=DGHAFD@* ACwFjFD* G>@C _@F ^CC>@ @_hA G@ GFD?G> HAC^C=DGHA@* @G^F>>?^F
?eG=F@* G<` hCeH_^FD HDC=DGe@ ^C AF>H ^AFe G<G>a|F ^AF ?<^FDGh^?C<@
kF^wFF< HFCH>F G<` ^AF?D F<j?DC<eF<^@� \AF kF@^ ^CC> ^C _@F CB^F<
`FHF<`@ C< ^AF =FC=DGHA?h ^AFeF ^AG^ ?@ ^AF BCh_@ CB ^AF DF@FGDhA�
E>CkF@ G<` eGH@ GDF _@FB_> eC`F>@ CB ^AF FGD^A� lCwFjFD* =>CkF@ G<`
eGH@ `C <C^ HDCj?`F HFDBFh^ DFHDF@F<^G^?C<@ CB ^AF FGD^A� ;GhA AG@
@HFh?B?h G`jG<^G=F@ G@ wF>> G@ `?@G`jG<^G=F@�

$AM]/D� \AF eC@^ ?eHCD^G<^ G`jG<^G=F@ CB =>CkF@ DF>G^F ^C ^AF?D
@AGHF� Z =>CkF ?@ ^AF C<>a eC`F> CB ^AF FGD^A ?< ^AF @AGHF CB G @HAFDF*
~_@^ >?yF ^AF FGD^A� Z =>CkF* ^AF<* HDCj?`F@ ^AF eC@^ Ghh_DG^F
DFHDF@F<^G^?C< CB ^AF @AGHF CB ^AF FGD^A� TFhG_@F ?^ ?@ ^D_F ^C @hG>F* ^AF
>G<`eG@@F@ G<` kC`?F@ CB wG^FD ^AF =>CkF ?>>_@^DG^F@ AGjF ^AF @GeF
@AGHF@ G@ ^AFa `C C< ^AF FGD^Ag@ @_DBGhF� cAF< aC_ >CCy G^ EDFF<>G<` C<
G =>CkF* BCD FxGeH>F* ?^@ ^D_F @AGHF ?@ wAG^ aC_ @FF� �C_ hG< G>@C
hCeHGDF ?^@ @?|F ^C G<a C^AFD >G<` kC`a� R< G``?^?C<* G =>CkF Ghh_DG^F>a
DFHDF@F<^@ ^AF FGD^Ag@ =D?` CB HGDG>>F>@ G<` eFD?`?G<@* G@ wF>> G@ `?DFh^?C<
G<` `?@^G<hF BDCe C<F H>GhF ^C G<C^AFD�

ZeC<= ^AF `?@G`jG<^G=F@ CB =>CkF@ ?@ ^AG^ ^AFa CB^F< GDF <C^ HDGh^?hG>
^C _@F� E>CkF@ GDF FxHF<@?jF G<` eC@^ GDF ^CC k?= G<` k_>ya ^C hGDDa
GDC_<`� R< G``?^?C<* HFCH>F hG< j?Fw C<>a C<F�AG>B CB G =>CkF G^ G ^?eF�
\A?@ eGyF@ ?^ ?eHC@@?k>F* BCD FxGeH>F* ^C >CCy G^ dG<G`G G<` R<`?G G^
^AF @GeF ^?eF kFhG_@F ^AFa >?F C< CHHC@?^F @?`F@ CB ^AF =>CkF* ~_@^ G@ ^AFa
>?F C< CHHC@?^F @?`F@ CB ^AF FGD^A� Z<C^AFD `?@G`jG<^G=F CB =>CkF@
hC<hFD<@ ^AF HDCk>Fe CB `F^G?>� TFhG_@F =>CkF@ DFHDF@F<^ ^AF F<^?DF
FGD^A* ^AF ?<`?j?`_G> GDFG@ ^AG^ ^AFa ?>>_@^DG^F GDF DF>G^?jF>a @eG>>� Z@ G
DF@_>^* =>CkF@ hG<<C^ @ACw ^AF `F^G?>F` BFG^_DF@ CB G< GDFG* @_hA G@ DCG`@*
@^DFGe@* BCDF@^@* G<` HGDy@�

\AF C>`F@^ HDF@FDjF` =>CkF ?@ yFH^ G<` `?@H>GaF` ^C ^AF H_k>?h ?< G
e_@F_e ?< EFDeG<a� \A?@ wCC`F< =>CkF wG@ eG`F ?< 
Q	�� R^ ?@ 

 he
?< `?GeF^FD� \AF =>CkFeGyFD `DFw C< ?^ ^AF >G<` G<` wG^FD kC`?F@ ^AG^
AF ^AC_=A^ Fx?@^F`� cAG^ ?@ ?<^FDF@^?<= GkC_^ ^A?@ =>CkF ?@ ^AG^ ?^ @ACw@
^AF wCD>` G@ dC>_ek_@ ^AC_=A^ CB ?^�
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(0QD� }GH@ GDF B>G^ DFHDF@F<^G^?C<@ CB ^AF FGD^A� }GH@ jGDa ?< @?|F
BDCe @eG>> eGH@ ^AG^ GHHFGD ?< HChyF^ @?|F ^C A_=F wG>> eGH@� }GH@ G>@C
jGDa ?< H_DHC@F�

i<F CB ^AF eC@^ Ckj?C_@ G`jG<^G=F@ CB eGH@ CjFD =>CkF@ ?@ ^AG^ ^AFa
GDF eCDF hC<jF<?F<^ ^C _@F� }GH@ hG< kF DC>>F` G<` BC>`F` G<` GDF FG@a
^C hGDDa GDC_<`� }GH@ G<` DF>G^F` eG^FD?G> hG< G>@C kF hC>>Fh^F` ?< G<
G^>G@ ^C HDCj?`F G< FG@a�^C�_@F DFBFDF<hF� Z<C^AFD G`jG<^G=F CB eGH@ ?@
^AG^ ^AFa hG< @ACw ^AF FGD^Ag@ F<^?DF @_DBGhF G^ C<F ^?eF* CD hG< @ACw
@HFh?B?h `F^G?>@� }GH@ hG< G>@C HDF@F<^ ?<BCDeG^?C< GkC_^ G w?`F DG<=F CB
^CH?h@ DF>G^F` ^C kC^A HAa@?hG> G<` h_>^_DG> BFG^_DF@ CB ^AF FGD^A� ]@?<=
`?BBFDF<^ hC>CD@ G<` @aekC>@* eGH@ hG< ?>>_@^DG^F eG<a y?<`@ CB ^CH?h@*
?<h>_`?<= DG?<BG>>* e?<FDG> DF@C_DhF@* G<` DF>?=?C<@� YDF@F<^?<= @_hA G
jGD?F^a CB ?<BCDeG^?C< GkC_^ G< GDFG CB^F< AF>H@ =FC=DGHAFD@ ^C @FF
DF=?C<@ G<` DF>G^?C<@A?H@ C^AFDw?@F `?BB?h_>^ ^C j?@_G>?|F�
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A?^�CD�e?@@ kG@?@* ?@ aFGD@ GwGa�

*MA@03M Q5/12@C2M3� fC>hG<?h FD_H^?C<@ GDF eCDF HDF`?h^Gk>F ^AG< ^AF
FGD^Ao_GyF@� Z>^AC_=A HDF`?h^?<= jC>hG<?h FD_H^?C<@ ?@ =F<FDG>>a
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`?BB?h_>^* @CeF jC>hG<CF@ =?jF @?=<@ CB G BCD^AhCe?<= FD_H^?C<� R<
lGwG??* BCD FxGeH>F* @CeF jC>hG<CF@ FxHG<` G<` DF>FG@F =G@F@ kFBCDF
FD_H^?<=� }?<CD FGD^Ao_GyF@ G<` G D?@F ?< ^FeHFDG^_DF@ GDF G>@C FGD>a
@?=<@� }FG@_D?<= ^AF@F hAG<=F@ hG< AF>H `F^FDe?<F wAF< G< FD_H^?C< ?@
>?yF>a ^C Chh_D�

}i]U\ S\ l;b;US

R< ^AF @HD?<= G<` @_eeFD CB 
	�� G jC>hG<C <GeF` }C_<^ S^ lF>F<@
@_``F<>a G<` j?C>F<^>a GwCyF GB^FD 
�� aFGD@ CB ?<Gh^?j?^a� \AF jC>hG<C ?@
>ChG^F` ?< ^AF dG@hG`F [G<=F GkC_^ 
�� ye @C_^A CB SFG^^>F*
cG@A?<=^C<� i< }GDhA �� G A_=F <Fw hDG^FD CHF<F` G^ ^AF ^CH CB }C_<^
S^ lF>F<@* G<` @^FGe G<` @eCyF HC_DF` C_^ BCD ^AF B?D@^ ^?eF ?<
eFeCDa� \AF Fe?@@?C<@ hC<^?<_F` @HCDG`?hG>>a BCD ^AF <Fx^ 

 `Ga@�

}Ga 
� kDC_=A^ G< F<CDeC_@ G<` `FjG@^G^?<= k>G@^ ^AG^ `DFw ^AF
G^^F<^?C< CB G>> ZeFD?hG<@ C< ^AF FD_H^?<= jC>hG<C� Z< FGD^Ao_GyF
DF=?@^FD?<= GkC_^ 
 C< ^AF [?hA^FD @hG>F @ACCy ^AF <CD^A @>CHF CB ^AF
eC_<^G?<� EG@F@ w?^A?< ^AF eC_<^G?< @_``F<>a F@hGHF` w?^A G BCDhF
=DFG^ F<C_=A ^C @F<` G hC>_e< CB @^FGe G<` jC>hG<?h G@A �
*��� e ?<^C
^AF G?D� UC >GjG FD_H^F`* k_^ ^AF k>G@^ k>Fw GwGa ^AF F<^?DF <CD^A @>CHF CB
^AF C<hF hC<F�@AGHF` jC>hG<C� \DFF@ ?< ^AF wGa CB ^AF k>G@^ wFDF k>Cw<
`Cw< >?yF eG^hA @^?hy@� \CDDF<^@ CB kC?>?<= e_` G<` wG^FD* ^DGjF>?<= G^
CjFD ��� y?>CeF^FD@ G< AC_D* B>CwF` `Cw< ^AF eC_<^G?< ?<^C ^AF \C_^>F
[?jFD G<` FjF<^_G>>a ?<^C ^AF dC>_ek?G [?jFD� SFjF<^a HFCH>F `?F` CD
wFDF `Fh>GDF` e?@@?<= kFhG_@F CB ^AF k>G@^� }CDF ^AG< 

 e?>>?C< B?@A
`?F` ?< ^AF AFG^F` wG^FD CB ^AF D?jFD@� \AC_@G<`@ CB k?D`@ G<` G<?eG>@
G>@C `?F`�

YDFjG?>?<= w?<`@ H?hyF` _H jC>hG<?h G@A BDCe ^AF FD_H^?C< G<`
hGDD?F` ?^ FG@^wGD` GhDC@@ ^AF dG@hG`F@� \AF G@A�hACyF` @y?F@ DF`_hF`
j?@?k?>?^a ^C |FDC ?< �Gy?eG* cG@A?<=^C<* G<` C^AFD <FGDka h?^?F@� [CG`
G<` DG?> ^DGBB?h hGeF ^C G @^G<`@^?>>� Z?DH>G<F ^DGjF> w?^A?< G DG`?_@ CB
@FjFDG> A_<`DF` e?>F@ wG@ hG<hF>F`� Z 
�hF<^?eF^FD >GaFD CB G@A
k>G<yF^F` ^AF >G<` G@ BGD GwGa G@ R`GAC� SeG>>FD HGD^?h>F@ @^GaF` G>CB^ ?<
^AF G?D @_DDC_<`?<= ^AF F<^?DF FGD^A `_D?<= ^AF <Fx^ 
� `Ga@�

}C_<^ S^ lF>F<@ >CCyF` >?yF G hCeH>F^F>a `?BBFDF<^ H>GhF* wAF< GB^FD
BC_D eCDF k?= k>G@^@* ?^ B?<G>>a kFhGeF o_?F^� R^ AG` G `?BBFDF<^ @AGHF* G
>CwFD F>FjG^?C<* G<` _HHFD @>CHF@ ^AG^ wFDF ^C^G>>a `FjG@^G^F`� �F^ >?BF
kF=G< ^C DF^_D< ^C ^AF eC_<^G?< ?eeF`?G^F>a� c?^A?< G wFFy* @H?`FD@
k_@?>a @H_< wFk@� Ta ^AF F<` CB ^AF @_eeFD BFD<@* C^AFD =DC_<` hCjFD@*
G<` FjF< ^DFF@ @HDC_^F` BDCe ^AF G@AF@�

YFGhF G<` o_?F^ C<hF G=G?< HDFjG?> ?< ^AF @hF<?h dG@hG`F [G<=F� T_^
^AF eC_<^G?<@* >ChG^F` C< ^AF UCD^A ZeFD?hG< H>G^F* >?F `?DFh^>a GkCjF
^AF `F@hF<`?<= F`=F CB ^AF �_G< `F n_hG H>G^F� c?>> ?^ AGHHF< G=G?<�
EFC>C=?@^@ BFGD ^AG^ G<C^AFD FD_H^?C< w?>> Chh_D @CeFwAFDF ?< ^AF
dG@hG`F@ ?< ^AF <FGD B_^_DF�
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cG^FD ?@ FjFDawAFDF� R^ hCjFD@ CjFD ^ADFF BC_D^A@ CB ^AF FGD^Ag@ @_DBGhF*
>?F@ _<`FD=DC_<`* G<` ?@ HDF@F<^ ?< ^AF G?D ^AG^ @_DDC_<`@ ^AF FGD^A�

cG^FD @_HHCD^@ G>> BCDe@ CB >?BF 9 H>G<^@* G<?eG>@* G<` A_eG<y?<`�
SCeF jFDa @?eH>F BCDe@ CB >?BF hG< Fx?@^ w?^AC_^ G?D� T_^ <C BCDe CB >?BF
hG< Fx?@^ w?^AC_^ wG^FD� \wC ^A?D`@ CB ^AF A_eG< kC`a ?@ eG`F CB wG^FD�
YC^G^CF@ hC<@?@^ CB GkC_^ �� HFD hF<^ CB wG^FD* G<` ^CeG^CF@ GkC_^ 	�
HFD hF<^�

cG^FD @AGHF@ G<` DF@AGHF@ ^AF hD_@^ CB ^AF FGD^A� R^ `CF@ ^A?@ wAF^AFD
?^ BG>>@ G@ DG?<* B>Cw@ ?< D?jFD@* hC>>Fh^@ ?< `FFH G<` @AG>>Cw H>GhF@* CD
BDFF|F@ ?<^C ?hF� cG^FD H>Ga@ G< ?eHCD^G<^ DC>F ?< `F^FDe?<?<= h>?eG^F* ?<
wFG^AFD?<= DChy G<` BCDe?<= @C?>* G<` ?< eGy?<= C^AFD <G^_DG> DF@C_DhF@
_@Gk>F� cG^FD `CF@ G>> ^AF@F ^A?<=@ kFhG_@F ?^ AG@ @HFh?G> o_G>?^?F@ ^AG^
BFw C^AFD eG^FD?G>@ C< ^AF FGD^A AGjF� \AF@F @HFh?G> o_G>?^?F@ eGyF wG^FD
G wC<`FD C< ^AF FGD^A G<` ^AF FGD^A G B?^ H>GhF C< wA?hA ^C >?jF� cG^FD ?@
HDF@F<^ C< ^AF FGD^A <C^ C<>a G@ G >?o_?` 9 ?^@ eC@^ Gk_<`G<^ BCDe 9 k_^
G>@C G@ G =G@ G<` G@ G @C>?`�



		

iN0A2C2/D M` c0C/5� i<F CB wG^FDg@ eC@^ ?eHCD^G<^ o_G>?^?F@ ?@ ?^@
Gk?>?^a ^C @^CDF A_=F GeC_<^@ CB AFG^ F<FD=a BDCe ^AF @_<� TFhG_@F wG^FD
DF>FG@F@ AFG^ FjF< G@ ?^ BDFF|F@* ?^ AF>H@ ^C yFFH G?D ^FeHFDG^_DF@ BDCe
=F^^?<= ^CC hC>` ^CC BG@^�

cG^FD `?@@C>jF@ eG^FD?G>@� }G<a e?<FDG>@ G<` C^AFD eG^FD?G>@ ^AG^
hCeF ?< hC<^Gh^ w?^A wG^FD `?@@C>jF ?< ?^� Y>G<^@ G<` G<?eG>@ <FF` ^AF@F
eG^FD?G>@ ^C =DCw G<` ^C k_?>` AFG>^Aa kC`?F@� SC `C A_eG<@� Z>> >?j?<=
^A?<=@ ^GyF ?< `?@@C>jF` eG^FD?G>@ wAF< ^AFa @CGy _H CD `D?<y wG^FD� Z<`
^AF wG^FD ^AG^ A_eG<@ G<` G<?eG>@ `D?<y AF>H@ ^AFe ^C `?=F@^ ^AF BCC`@
^AFa FG^�

W0C/5�DNQQAR Q5M]A/BD� mGa GB^FD `Ga* ^AF eCjFeF<^ CB wG^FD BDCe
FGD^A ^C ^AF G?D G<` kGhy G=G?< ^C FGD^A ^GyF@ H>GhF� \AF wG^FD hah>F
<FjFD @^CH@ DF<Fw?<= ^AF FGD^Ag@ wG^FD @_HH>a� Z@ aC_ y<Cw* � HFD hF<^ CB
FGD^Ag@ ^C^G> wG^FD @_HH>a ?@ >ChyF` ?< ?hF hGH@ G<` =>Gh?FD@� \A?@ ?@
F<C_=A BDF@A wG^FD ^C @_HH>a FGhA HFD@C< C< FGD^A w?^A G e?>>?C< =G>>C<@
CB wG^FD FGhA aFGD� \AF< wAa `C HFCH>F ^G>y GkC_^ wG^FD @ACD^G=F@�

i<F HDCk>Fe ?@ `?@^D?k_^?C<� nDF@A wG^FD ?@ <C^ `?@^D?k_^F` FjF<>a
CjFD ^AF FGD^A� bG<`@ G>C<= ^AF Fo_G^CD _@_G>>a DFhF?jF eCDF ^AG<
F<C_=A DG?<� T_^ >G<`@ <CD^A G<` @C_^A CB ^AF Fo_G^CD CB^F< DFhF?jF >F@@
^AG< ^AFa <FF`� \AFDF GDF @CeF H>GhF@ wAFDF G `Da @FG@C< G<` G DG?<a
@FG@C< BC>>Cw FGhA C^AFD FjFDa aFGD� \AFDF GDF C^AFD H>GhF@ ^AG^ GDF `Da
G>> aFGD� YGD^@ CB R<`?G DFhF?jF CjFD ��� he CB DG?<BG>> FGhA aFGD� T_^ ^AFa
DFhF?jF eC@^ CB ?^ BDCe }Ga ^C ih^CkFD� nDCe UCjFekFD ^C ZHD?>* ^AF@F
HGD^@ DFhF?jF >F@@ ^AG< �
 he CB DG?<BG>> G aFGD� R< C<F HGD^ CB SC_^A
ZeFD?hG* AGD`>a G `DCH CB DG?< AG@ BG>>F< ?< CjFD �� aFGD@�

Z<C^AFD HDCk>Fe ?@ HC>>_^?C<� cAFDF wG^FD ?@ GjG?>Gk>F* ?^ CB^F< AG@
kFF< HC>>_^F` ka ^AF `?@HC@G> CB wG@^F@ BDCe ACeF@ G<` BGh^CD?F@� i<F
h?^a `wF>>FD C_^ CB B?jF `CF@ <C^ AGjF @GBF wG^FD ^C `D?<y� R< D_DG> GDFG@*
^ADFF HFD@C<@ C_^ CB BC_D `C <C^ AGjF @GBF `D?<y?<= wG^FD� ;jFDa `Ga
GkC_^ 

*��� HFD@C<@ GDC_<` ^AF wCD>` `?F CB ?>><F@@F@ hG_@F` ka
HC>>_^F` wG^FD� \C @_HHCD^ >?BF* wG^FD <FF`@ ^C kF yFH^ BDFF BDCe
HC>>_^?C< ?< G<a BCDe�


� cAG^ ?@ ^AF DC>F CB wG^FD C< ^AF FGD^A�
�� cAG^ `C wF hG>> ^AF hAG<=F CB wG^FD BDCe G >?o_?` ^C G =G@� nDCe G

=G@ ^C G >?o_?`�
�� cAG^ GDF @CeF CB ^AF wG^FDg@ @HFh?G> o_G>?^?F@�
Q� cAG^ GDF ^AF HDCk>Fe@ ^AG^ GBBFh^ ^AF wCD>`g@ wG^FD @_HH>a�
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Z `DCH CB wG^FD ^DGjF>@ ^ADC_=A ^AF wG^FD hah>F ?< G <FjFD�F<`?<=
~C_D<Fa BDCe @FG ^C >G<` G<` kGhy ^C ^AF @FG� R^ ^DGjF>@ ^AC_@G<`@ _HC<
^AC_@G<`@ CB e?>F@ G@ ^AF ~C_D<Fa ?@ DFHFG^F` ^?eF G<` ^?eF G=G?<� Z
`DCH CB wG^FD eGa eGyF @FjFDG> @^CH@ C< >G<` ?< ?^@ ~C_D<Fa* @^Ga?<= ?<



	


C<F H>GhF BCD G @ACD^ ^?eF 9 G BFw AC_D@* G `Ga* CD G eC<^A� R^ eGa @^Ga
BCD G aFGD* FjF< ^AC_@G<`@ CB aFGD@� T_^ FjF<^_G>>a FjFDa `DCH CB wG^FD
B?<`@ ?^@ wGa kGhy ^C ^AF @FG� dC<@?`FD ^AF @^CH@ G `DCH CB wG^FD eGa ^GyF
C<hF ?^ D?@F@ BDCe ^AF @FG G@ wG^FD jGHCD* hC<`F<@F@ ?< ^AF G?D* G<` BG>>@
kGhy ^C FGD^A ?< @CeF BCDe�

#0X/D� i<F HC@@?k>F @^CH BCD G `DCH CB wG^FD ?@ G >GyF� bGyF@ BCDe
wAF<FjFD ^wC ^A?<=@ GDF HDF@F<^� \AFDF e_@^ kF G H>GhF >CwFD ^AG< ^AF
@_DDC_<`?<= >G<`� Z<` ^AFDF e_@^ kF G @C_DhF CB wG^FD ^C B?>> ?^� \AF
@hDGH?<= CB =>Gh?FD@ CjFD ^AF >G<` AG@ `_= C_^ eC@^ CB ^AF H>GhF@ ^AG^
BCDe >GyF@� \AF FDC`?<= Gh^?C< CB BG@^ D_<<?<= wG^FD AG@ `_= C_^ C^AFD@�
S^?>> C^AFD@ AGjF kFF< BCDeF` wAF< DChy@ w?^A?< ^AF FGD^A @A?B^F`*
>FGj?<= =GH@ ?< ^AF FGD^Ag@ hD_@^* CD @_DBGhF DChy@ AGjF @A?B^F`* k>Chy?<=
jG>>Fa@� bGyF UaG@G ?< ZBD?hG ?@ G< FxGeH>F CB G >GyF BCDeF` ka ^AF
@A?B^?<= CB ^AF FGD^Ag@ hD_@^�

YFCH>F G>@C BCDe >GyF@ ka eCj?<= FGD^A* CD k_?>`?<= `Ge@ ^C k>Chy
^AF B>Cw CB wG^FD� i<hF BCDeF`* ^AF@F >Cw H>GhF@ B?>> w?^A wG^FD BDCe
eF>^?<= =>Gh?FD@* @<Cw* G<` ?hF� \AFa B?>> w?^A DG?<wG^FD B>Cw?<= `Cw<
BDCe A?=AFD H>GhF@� \AFa G>@C B?>> w?^A wG^FD BDCe _<`FD=DC_<` @HD?<=@
CD BDCe >GaFD@ CB wG^FD ^AG^ >?F kF>Cw ^AF FGD^Ag@ @_DBGhF�

}C@^ CB ^AF wCD>`g@ >GyF@ GDF BDF@AwG^FD >GyF@� nDF@AwG^FD >GyF@ AGjF
@_DBGhF D?jFD@ CD _<`FD=DC_<` @^DFGe@ G<` @HD?<=@ B>Cw?<= ?<^C ^AFe� \AFa
G>@C AGjF @_DBGhF @^DFGe@ G<` D?jFD@ CD _<`FD=DC_<` @^DFGe@ B>Cw?<= C_^ CB
^AFe� Z BFw CB ^AF wCD>`g@ >GyF@ GDF @G>^wG^FD >GyF@� SG>^wG^FD >GyF@ AGjF
@^DFGe@ B>Cw?<= ?<^C ^AFe� T_^ ^AFa AGjF <C @^DFGe@ B>Cw?<= C_^� bGyF@
^AG^ AGjF <C C_^>F^ @^DFGe@ hG<<C^ DF<Fw ^AFe@F>jF@� Z@ wG^FD FjGHCDG^F@*
^AF@F >GyF@ k_?>` _H G AFGja @G>^ hC<^F<^ ?< ^AF?D wG^FD�

SCeF ?<>G<` @FG@ GDF DFG>>a @G>^wG^FD >GyF@� TFhG_@F ^AFa GDF
@_DDC_<`F` C< G>> @?`F@ ka >G<`* ^AF dG@H?G< SFG* ^AF mFG` SFG* G<` ^AF
ZDG> SFG GDF DFG>>a >GyF@� \AFa GDF hG>>F` @FG@ C<>a kFhG_@F ^AF?D wG^FD ?@
@G>^a� \AF mFG` SFG* ^AF >CwF@^ @_DBGhF >GyF ?< ^AF wCD>`* ?@ <FGD>a �	� e
kF>Cw @FG >FjF>�

bGyF@* F@HFh?G>>a >GD=F C<F@* eC`?Ba ^AF h>?eG^F@ CB ^AF?D @_DDC_<`?<=
>G<`@� \AFa `C ?^ ?< e_hA ^AF @GeF wGa ^AG^ ChFG<@ eC`?Ba h>?eG^F�
bGD=F kC`?F@ CB wG^FD AFG^ G<` hCC> eCDF @>Cw>a ^AG< >G<`� R< @_eeFD*
^AF wG^FD ?@ hCC>FD ^AG< ^AF >G<`� TDFF|F@ k>Cw?<= CBB G >GyF hCC> ^AF
>G<`� R< w?<^FD* ^AF wG^FD ?@ wGDeFD ^AG< ^AF >G<`� TDFF|F@ k>Cw?<= CBB G
>GyF wGDe ^AF >G<`�

+[/ ND/ M` A0X/D� bGyF@ @FDjF eG<a CB ^AF H_DHC@F@� YFCH>F _@F ^AFe
BCD @w?ee?<=� \AFa `DGw B?@A BDCe >GyF@ BCD @HCD^ G<` BCC`� \AFa k_?>`
@_eeFD ACeF@ GDC_<` ^AFe� bGyF@ G>@C @FDjF G@ ^DG<@HCD^G^?C< DC_^F@�
nCD FxGeH>F* G>C<= w?^A ^AF S^ bGwDF<hF [?jFD* ^AF EDFG^ bGyF@ BCDe
G< ?eHCD^G<^ ?<>G<` wG^FDwGa ?< ^AF ]<?^F` S^G^F@�

\AF BDF@AwG^FD >GyF@ CB ^AF wCD>` AGjF C^AFD _@F@� bGyF@ HDCj?`F
wG^FD BCD `D?<y?<= G<` ACeF _@F* BCD ?DD?=G^?C<* G<` BCD ?<`_@^D?G>
H_DHC@F@� YFCH>F >?j?<= ?< ^AF GDFG GDC_<` bGyF \?^?hGhG FjF< AGDjF@^ ^AF
DFF`@ =DCw?<= ?< ^AF >GyF G<` _@F ^AFe ^C eGyF kCG^@�
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W/CA031D� cF^>G<`@ GDF @AG>>Cw H>GhF@ ?< ^AF >G<` wAFDF wG^FD
hC>>Fh^@* CD @^G<`@* F?^AFD G>> aFGD >C<= CD BCD C<>a HGD^ CB G aFGD� cF^>G<`@
GDF CB^F< BC_<` G>C<= ^AF F`=F@ CB C^AFD wG^FD kC`?F@� cAFDF wF^>G<`@
>?F <FGD ^AF F`=F@ CB ChFG<@ G<` @FG@* ^AF?D wG^FD ?@ @G>^a�

TC^A @G>^wG^FD G<` BDF@AwG^FD wF^>G<`@ H>Ga G< ?eHCD^G<^ DC>F ?<
<G^_DF� cF^>G<`@ zh>FG<{ ^AF wG^FD@ ^AG^ B>Cw ?<^C ^AFe ka DFeCj?<=
HC>>_^G<^@* @_hA G@ <?^DG^F@* BDCe BFD^?>?|FD@� cF^>G<`@ AC>` ^AF CjFDB>Cw
BDCe C^AFD wG^FD kC`?F@� \AFa DF`_hF B>CC`?<= BDCe AFGja @^CDe@ CD
BDCe ^AF eF>^?<= CB @<Cw G<` ?hF ?< @HD?<=�

dFD^G?< H>G<^@ 9 eG<=DCjF ^DFF@ G<` @CeF y?<`@ CB DFF`@ G<` eC@@F@ 9
=DCw ?< wF^>G<`@ G<` <CwAFDF F>@F� }G<a ?<@Fh^@ G<` @CeF y?<`@ CB
eGD?<F G<?eG>@ kF=?< ^AF?D >?BF hah>F@ ?< wF^>G<`@ kFBCDF eCj?<= ^C C^AFD
H>GhF@� Z<` eG<a wF^>G<`@ HDCj?`F <F@^?<= H>GhF@ BCD `?BBFDF<^ y?<`@ CB
wG^FDBCw>* @_hA G@ `_hy@* AFDC<@* G<` F=DF^@� c?^AC_^ wF^>G<`@* ^AF
H>G<^@ G<` G<?eG>@ ^AG^ >?jF ?< ^AFe CD `FHF<` C< ^AFe ?< @CeF wGa
wC_>` `?@GHHFGD�

�/MQA/ 031 c/CA031D� }G<a HFCH>F `C <C^ DFG>?|F ACw ?eHCD^G<^
wF^>G<`@ GDF� \AFa ^A?<y CB ^AFe G@ H>GhF@ w?^A >G<` ^AG^ hC_>` kF H_^ ^C
kF^^FD _@F� SC ^AFa `DG?< ^AFe G<` B?>> ^AFe _H w?^A ^DG@A G<` >G<` BDCe
C^AFD H>GhF@� \AF< ^AFa k_?>` ACeF@* CBB?hF@* BGh^CD?F@* CD @ACHH?<=
hF<^FD@ C< ^AFe� Z@ G DF@_>^ CB ^A?@ >GD=F GDFG@ CB wF^>G<`@ AGjF
`?@GHHFGDF`� S^?>> eCDF wF^>G<`@ `?@GHHFGD FjFDa aFGD� YDC^Fh^?<=
wF^>G<`@ AG@ kFhCeF G @HFh?G> hC<hFD< CB eG<a hC_<^D?F@�

i<F CB ^AF =DFG^F@^ wF^>G<` GDFG@ ?< ^AF wCD>` ?@ ^AF ;jFD=>G`F@* ?<
n>CD?`G� }_hA CB ^AF ;jFD=>G`F@ AG@ kFF< eG`F ?<^C G HGDy G<`
hC<@FDjG^?C< GDFG ^C HDC^Fh^ ^AF GDFG G<` ?^@ w?>`>?BF BDCe A_eG< Gk_@F�


� cAG^ ?@ ^AF wG^FD hah>F�
�� R< wAG^ `?BBFDF<^ wGa@ GDF >GyF@ BCDeF`�
�� cAa GDF @CeF >GyF@ @G>^wG^FD >GyF@�
Q� lCw `C >GyF@ eC`?Ba h>?eG^F@�

� cAG^ ?@ ^AF wCD>`g@ >GD=F@^ <G^_DG> >GyF� cAFDF ?@ ?^ BC_<`�
�� cAG^ GDF wF^>G<`@� cAa GDF wF^>G<`@ ?eHCD^G<^�
�� lCw e?=A^ AFGja HC>>_^?C< ?< >GyF@* wF^>G<`@* D?jFD@* G<` C^AFD wG^FD

kC`?F@ GBBFh^ ^AF G=D?h_>^_DF CB G <G^?C<�
�� cAG^ GDF @CeF CB ^AF ^A?<=@ ?<`_@^D?F@ hG< `C ^C HDFjF<^ BGh^CD?F@ BDCe

HC>>_^?<= >GyF@* D?jFD@* @^DFGe@* C^AFD wG^FD kC`?F@* G<` =DC_<`wG^FD�

��a� '
*%'� "
) �+'%"(�

[G?< BG>>@ C< ^AF FGD^A* @<Cw G<` ?hF eF>^* G<` @HD?<=@ =_@A C_^ CB ^AF
=DC_<`� \AF wG^FD BDCe ^AF@F @C_DhF@ B>Cw@ `Cw< eC_<^G?<@?`F@ G<`
A?>>@?`F@* BCDe?<= ^?<a @^DFGe@ ^AG^ D_< ?<^C k?==FD C<F@� \AF@F @^DFGe@
~C?< @eG>> D?jFD@ ^AG^ B>Cw ?<^C @^?>> >GD=FD D?jFD@� ;jF<^_G>>a ^AFa ~C?< G
eG?< D?jFD* C<F ^AG^ FeH^?F@ ?<^C ^AF @FG� Z eG?< D?jFD G<` G>> ?^@



	�

^D?k_^GD?F@* CD kDG<hAF@* BCDe G D?jFD @a@^Fe� Z>> CB ^AF D?jFD@ G<` @^DFGe@
B>Cw?<= ?<^C G eG?< D?jFD BCDe G >GD=FD `DG?<G=F kG@?<* C<F _@_G>>a
`F^FDe?<F` ka ^AF A?=AFD HFGy@ G<` D?`=F@ CB G eC_<^G?< DG<=F� ;jFDa D?jFD
G<` @^DFGe AG@ G D?jFD @C_DhF 9 G H>GhF wAFDF ?^ kF=?<@* G D?jFDg@ eC_^A 9
G H>GhF wAFDF ?^ FeH^?F@ ?<^C G<C^AFD kC`a CB wG^FD G<` G D?jFDg@ B>Cw�

+[/ cM5X M` 52V/5D 031 DC5/0BD� [?jFD@ G<` @^DFGe@ GDF G>wGa@ G^ wCDy
C< ^AF >G<`* `F@^DCa?<= DChy G<` @C?> �FDC@?C<�* wG@A?<= ^AFe GwGa
�^DG<@HCD^G^?C<�* G<` H_^^?<= ^AFe `Cw< @CeF H>GhF F>@F �`FHC@?^?C<��
\AF B?D@^ ^wC HDChF@@F@ 9 FDC@?C< G<` ^DG<@HCD^G^?C< 9 wFGD `Cw< ^AF
>G<`* hAG<=?<= A?=A>G<`@ ?<^C >Cw>G<`@� \AF >G@^ HDChF@@ 9 `FHC@?^?C< 9
k_?>`@ _H ^AF >G<`� \C=F^AFD ^AF@F ^ADFF HDChF@@F@ yFFH G kG>G<hF
kF^wFF< ^AF A?=A H>GhF@ G<` ^AF >Cw H>GhF@ CB ^AF FGD^A�

Z@ G @^G<`?<= >?o_?`* wG^FD hAG<=F@ DChy@ G<` @C?> hAFe?hG>>a ^ADC_=A
?^@ `?@@C>j?<= Gh^?C<� Z@ ?hF* ?^ kDFGy@ _H DChy@ eFhAG<?hG>>a� T_^ wAF< ?^
eCjF@ G@ ?hF CD B>Cw@ G@ wG^FD* ?^ `CF@ ?^@ wCDy CB FDC@?C<�

S^DFGe@ G<` D?jFD@* >?yF eC_<^G?<@* hG< kF `F@hD?kF` G@ aC_<= CD C>`�
S^DFGe@ B>Cw?<= `Cw< @^FFH @>CHF@ GDF hC<@?`FDF` aC_<=� \AFa AGjF
BG?D>a @^DG?=A^ hC_D@F@� �C_<= @^DFGe@ GDF @^?>> h_^^?<= ?<^C ^AF?D
@^DFGekF`@ G<` BCDe?<= ^AF?D jG>>Fa@* wA?hA GDF <GDDCw G<` f�@AGHF`�
\AF >G<` kF^wFF< @^DFGe jG>>Fa@ ?@ _@_G>>a A?=A G<` kDCG`�

Z@ D?jFD@ kFhCeF C>`FD* ^AF?D h_DDF<^@ @>Cw `Cw<� bF@@ FDC@?C< ^GyF@
H>GhF* G<` eCDF eG^FD?G>@ GDF `FHC@?^F` G>C<= ^AF?D kG<y@� S^DFGekF`@
=DG`_G>>a w?`F< G<` B>G^^F< C_^� \AF< B>CC`H>G?<@ k_?>` _H� \AF @C?> CB
B>CC`H>G?<@ ?@ Fx^DFeF>a BFD^?>F� \AF wCD>`g@ BC_D FGD>?F@^ h?j?>?|G^?C<@
`FjF>CHF` G>C<= ^AF BFD^?>F B>CC`H>G?<@ CB ^AF \?=D?@�;_HADG^F@* U?>F G<`
R<`_@ D?jFD@� Z@ ^AF D?jFD@ G`jG<hF ?<^C C>` G=F* ^AFa kF=?< ^C hAG<=F
hC_D@F� R<@^FG` CB B>Cw?<= @^DG?=A^ ^ADC_=A ^AF >G<`* ^AFa eCjF BDCe @?`F
^C @?`F* BCDe?<= w?`F kF<`@� Z^ ^?eF@ CB B>G@A B>CC`@* C>` kF<`@ eGa kF
h_^ CBB� Z@ <Fw kF<`@ BCDe* ^AF C>` kF<`@ eGa DFeG?< G@ >GyF@�

+[/ cM5A1gD 45/0C 52V/5D� \AFDF GDF eG<a `?BBFDF<^ ^A?<=@ ^AG^ eGyF G
D?jFD =DFG^� i<F ^A?<= ?@ >F<=^A� ;jF< ^AC_=A ^AF ZeG|C< B>Cw@ ^ADC_=A
G< GDFG wAFDF BFw HFCH>F >?jF* ?^ ?@ G =DFG^ D?jFD� R^ ?@ <C^ C<>a GkC_^ �*QQ�
ye >C<=* k_^ ?^ G>@C hGDD?F@ eCDF wG^FD ?< ?^@ @a@^Fe ^AG< ^AF }?@@?@@?HH?
[?jFD* ^AF U?>F [?jFD* G<` ^AF �G<=^|F [?jFD H_^ ^C=F^AFD� \AF B>Cw CB ^AF
ZeG|C< [?jFD ?@ @C HCwFDB_> ^AG^ ^AF wG^FD CB ^AF Z^>G<^?h ihFG< ?@ BDF@A
^C eG<a e?>F@ HG@^ ^AF D?jFDg@ eC_^A�

i< ^AF C^AFD AG<`* ^AF [A?<F [?jFD ?< ;_DCHF ?@ C<>a GkC_^ 
*
�� ye
>C<=� T_^ ?^* ^CC* ?@ G =DFG^ D?jFD� R^ B>Cw@ ^ADC_=A G< GDFG wAFDF =DFG^
<_ekFD@ CB HFCH>F >?jF� R^@ wG^FD@ GDF _@F` ^C eG<_BGh^_DF eG<a
?<`_@^D?G> HDC`_h^@* ^C =F<FDG^F HCwFD* ^C ^DG<@HCD^ =CC`@ G<` HFCH>F*
G<` ^C HDCj?`F wG^FD BCD ACeF _@F* BCD @HCD^ G<` DFhDFG^?C<* G<` BCD
G=D?h_>^_DF� ]@F ?@ G<C^AFD eFG@_DF CB G D?jFDg@ =DFG^<F@@�


� cAG^ ?@ G D?jFD @a@^Fe� Z `DG?<G=F kG@?<�
�� cAG^ ?@ G @^DFGe CD D?jFD hG>>F` ?B ?^ B>Cw@ ?<^C G<C^AFD @^DFGe CD D?jFD�

cAG^ ?@ ?^ hG>>F` ?B ?^ B>Cw@ C_^ CB G @^DFGe CD D?jFD�



	


�� lCw `C FDC@?C<* ^DG<@HCD^G^?C<* G<` `FHC@?^?C< AF>H D?jFD@ `C ^AF?D
wCDy CB @AGH?<= ^AF >G<`�

Q� lCw `CF@ ^AF @HFF` CB G D?jFDg@ h_DDF<^ GBBFh^ ^AF k_?>`_H CB >G<`
G>C<= ?^@ kG<y G<` G^ ?^@ eC_^A�


� cAG^ eGyF@ G D?jFD =DFG^�
�� cAG^ GDF @CeF CB ^AF wGa@ HFCH>F _@F D?jFD@�
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���� \31/5A23/ M3/ cM51 23 /0@[ A23/ C[0C 2D 12``/5/3C� %?QA023 RMN5 @[M2@/�

@^CDF yFFH DF>FG@F AC>`
k_?>` _H DF`_hF ?<hDFG@F Ghh_e_>G^F
=GH @HGhF kDFGy hD_@^
>_hy >Ghy <FF` @ACD^G=F
@^DFGe `DCH B>Cw h_DDF<^
Gk_<`G<^ D?hA @hGDhF BFD^?>F
w?`F< CB^F< @ACD^F< B>G^^F<
hC<@?@^ CB HDCj?`F ?<h>_`F kF eG`F _H CB

��a� !5MDD MNC 0 cM51 23 0 A23/ c[2@[ 2D 12``/5/3C� 
NB]/5 /0@[ A23/ 0@@M51234
CM C[/ [/01234D 42V/3 ]/AMc�

FjGHCDG^?C< HDFh?H?^G^?C< ?DD?=G^?C< hC<`F<@G^?C<
?DD?=G^?C< B?@A?<= HC>>_^?C< ^DG<@HCD^G^?C<
^D?k_^GDa <F@^ @C_DhF eC_^A
@ACDF ?<@Fh^ F@^_GDa B>CCD
`?BB_@?C< FDC@?C< `FHC@?^?C< ^DG<@HCD^G^?C<
BFD^?>?|FD <?^DG^F wF^>G<` wG@^F
HC>>_^F` GjG?>Gk>F BFD^?>F BDF@A
@^DFGe @<Cw =>Gh?FD ?hF


� SCeF^A?<= ^AG^ hG< eF>^�
�� Y_DHC@F@ ^AG^ >GyF@ @FDjF�
�� cCD`@ G@@Ch?G^F` w?^A @FG@�
Q� cG^FD HC>>_^G<^@�

� YDChF@@F@ ?<jC>jF` ?< ^AF wG^FD hah>F�
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�� cCD`@ G@@Ch?G^F` w?^A D?jFD@�
�� cCDy CB D?jFD@ G<` @^DFGe@�
�� Z`~Fh^?jF@ `F@hD?k?<= wG^FD�

���� '/055034/ C[/ A/CC/5D 23 C[/ 030450BD CM `M5B /_N2V0A/3CD `M5 C[/ 'NDD203
cM51D�
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"#'',#�"%4#�2* �I�),�4#�2 9 D2@1/M35 %�I#4�3�2'3 f 1Q2DDM/ M`
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���� (0C@[ C[/ cM51D 23 " c2C[ C[/ cM51D 23 � CM `M5B cM51 @MB]230C2M3D�


� "� wG^FD/ BFD^?>F/ @^FFH/ h?^a/ BDF@A/ eGD?<F/ D?jFD/ eC_<^G?<
�� @>CHF/ @C?>/ wG^FD/ kG<y/ @ACD^G=F/ DG<=F/ `wF>>FD/ G<?eG>

�� "� ^C `?=F@^/ ^C @_DDC_<`/ ^C @_HHCD^/ ^C `F^FDe?<F/ ^C eG<_BGh^_DF/
^C `DG?<

�� BCC`/ wF^>G<`/ h>?eG^F/ ^AF FGD^A/ HDC`_h^/ >?BF

���� (0C@[ C[/ cM51D 23 " c2C[ C[/25 MQQMD2C/D 23 ��

"� Gk_<`G<^/ @_DBGhF/ `Da/ @GBF/ @AG>>Cw/ D_==F`/ ^?<a/ A?=A/ <GDDCw/
BDF@A

�� `G<=FDC_@/ w?`F/ >Cw/ B>G^/ @hGDhF/ _<`FD=DC_<`/ A_=F/ DG?<a/ `FFH/
@G>^

��h� ^2AA 23 C[/ B2DD234 cM51D 23 C[2D Q050450Q[�

Z@ AFG^ BDCe ^AF @_< wGDe@ wG^FD C< ^AF FGD^Ag@ @_DBGhF* @CeF CB ^AF
wG^FD ^_D<@ ?<^C �������* G =G@ ^AG^ D?@F@ ?<^C ^AF G?D� Z^ A?=AFD G>^?^_`F@*
^AF wG^FD jGHCD ��������� CD hCC>@ ?<^C wG^FD `DCH>F^@� \AF wG^FD
`DCH>F^@ ~C?< ^C=F^AFD ^C BCDe ������� ?< ^AF G?D� ;jF<^_G>>a* ^AF wG^FD
`DCH>F^@ kFhCeF AFGja F<C_=A ^C BG>> kGhy ^C FGD^A ?< @CeF BCDe CB
�������� SCeF CB ^AF wG^FD @FFH@ ?<^C ^AF =DC_<` ^C kFhCeF HGD^ CB ^AF
��������� }C@^ CB ?^* GB^FD G BFw @^CH@ C< >G<`* B?<`@ ?^@ wGa kGhy ^C C<F
CB ^AF BC_D =DFG^ ������� CB ^AF wCD>`� TFhG_@F CB ^AF wCDy CB ^AF
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�������* ^AF FGD^Ag@ wG^FD @_HH>a AG@ @^GaF` ^AF @GeF BCD e?>>?C<@ CB
aFGD@�

���� �/A/@C 0 4MM1 C2CA/ `M5 C[/ 0]MV/ Q050450Q[j


� lCw h>C_`@ BCDe�
�� \AF _<F<`?<= wG^FD hah>F�
�� cAa wG^FD hAG<=F@ BCDe�

a� + 5 0 3 D A 0 C 2 M 3  2 3 C M  ' N D D 2 0 3


� TFhG_@F CB ?^@ @HFh?G> o_G>?^?F@* wG^FD @_HHCD^@ G>> BCDe@ CB >?BF* @AGHF@
G<` DF@AGHF@ ^AF hD_@^ CB ^AF FGD^A* ?<B>_F<hF@ wFG^AFD G<` h>?eG^F*
G<` eGyF@ C^AFD <G^_DG> DF@C_DhF@ _@Gk>F�

�� cG^FDg@ @HFh?G> o_G>?^?F@ ?<h>_`F ?^@ Gk?>?^a ^C @^CDF G<` DF>FG@F F<FD=a/
?^@ HDF@F<hF C< ^AF FGD^A G@ G >?o_?`* =G@* G<` @C>?`/ ?^@ `?@@C>j?<=
HCwFD/ ?^@ @_DBGhF ^F<@?C</ G<` ?^@ Gk?>?^a ^C h>?ek _H G @_DBGhF G=G?<@^
^AF H_>> CB =DGj?^a�

�� \AF wG^FD hah>F ?@ ^AF eCjFeF<^ CB wG^FD BDCe FGD^A ^C ^AF G?D G<`
kGhy G=G?< ^C FGD^A ka ^AF HDChF@@F@ CB FjGHCDG^?C<* hC<`F<@G^?C<*
G<` HDFh?H?^G^?C<�

Q� ZkC_^ �� HFD hF<^ CB ^AF FGD^Ag@ @_DBGhF ?@ hCjFDF` w?^A wG^FD� iB ^A?@
wG^FD @_HH>a* � HFD hF<^ ?@ BDF@A wG^FD� TFhG_@F � HFD hF<^ ?@ BDC|F< ?<
?hF hGH@ G<` =>Gh?FD@* C<>a GkC_^ 
 HFD hF<^ ?@ GjG?>Gk>F BCD _@F ?<
>GyF@* ?< D?jFD@* ?< @^DFGe@* G<` _<`FD=DC_<`�


� [?jFD@ wFGD `Cw< ^AF >G<` ^ADC_=A ^AF HDChF@@F@ CB FDC@?C< G<`
^DG<@HCD^G^?C<� \AFa k_?>` _H ^AF >G<` ^ADC_=A ^AF HDChF@@ CB
`FHC@?^?C<�

�� \AF dC>CDG`C [?jFD ?@ G aC_<= D?jFD ^AG^ ?@ @^?>> h_^^?<= ?^@ kF`/ ?< G
e?>>?C< aFGD@ ^AF EDG<` dG<aC< w?>> HDCkGk>a kF `FFHFD/ ^AF GDFG
w?>> kF eCDF HCH_>G^F` G<` eCDF ?<`_@^D?G>?|F`�

�� \AF FGD^Ag@ wG^FD @_HH>a @^Ga@ ^AF @GeF aFGD GB^FD aFGD kFhG_@F CB ^AF
wG^FD hah>F�

�� YC>>_^F` wG^FD hGDD?F@ =FDe@� YFCH>F wAC `D?<y HC>>_^F` wG^FD CB^F<
=F^ @?hy G<` eGa FjF< `?F�

�� ! M B Q A / B / 3 C 0 5 R  C / ? C

cZ\;[nZbbS

R< H>GhF@ G D?jFD eGa `F@hF<` jFD^?hG>>a =?j?<= D?@F ^C G wG^FDBG>>� \AF
^FDe hG^GDGh^* _@_G>>a `F@?=<G^?<= G @FD?F@ CB DGH?`@ ?< G >GD=F D?jFD* ?@
CB^F< GHH>?F` ^C wG^FDBG>>@ CB >GD=F jC>_eF� cG^FDBG>>@ `FjF>CH `_F ^C
eG<a hG_@F@� \AF eC@^ hCeeC< C<F ?@ ^AF HDF@F<hF ?< ^AF D?jFDg@ hC_D@F
CB DChy@ CB _<Fo_G> AGD`<F@@ CD DF@?@^G<hF�




�

\AF kFG_^?B_> bCwFD nG>>@ ?< ^AF �F>>Cw@^C<F UG^?C<G> YGDy GHHFGDF`
`_F ^C G kC`a CB DF@?@^G<^* ?=<FC_@ DChy wA?hA AFDF Fx^F<`@ GhDC@@ ^AF
�F>>Cw@^C<F [?jFD� \AF DChy@ C< F?^AFD @?`F CB ^AF D?jFD GDF CB G D?hA
aF>>Cw hC>CD* =?j?<= ^AF D?jFD ?^@ <GeF�

SCeF wG^FDBG>>@ GHHFGD G@ G DF@_>^ CB `?BBFDF<^ DG^F@ CB FDC@?C< wAFDF G
DF@?@^G<^ >GaFD CB DChy ?< G @^DFGekF` >?F@ CjFD G >F@@ DF@?@^G<^ DChy�
S_k@Fo_F<^ FDC@?C< CB ^AF @CB^FD DChy ka ^AF BG>>?<= wG^FD HFD?C`?hG>>a
kDFGy@ CBB HCD^?C<@ CB ^AF AGD`FD hGH DChy� SCeF CB ^AF >GD=F@^ hG^GDGh^@
?< ^AF wCD>`* U?G=GDG nG>>@ ?< UCD^A ZeFD?hG G<` f?h^CD?G nG>>@ ?<
�?ekGkwF* ZBD?hG* CD?=?<G^F` ?< ^A?@ wGa�


204050 0̂AAD� TF^wFF< bGyF ;D?F G<` bGyF i<^GD?C ^AF U?G=GDG
BCDe@ ^AF BGeC_@ U?G=GDG nG>>@� \AF U?G=GDG [?jFD wG@ kCD< <FGD ^AF
F<` CB ^AF E>Gh?G> YFD?C`/ ?^ B>CwF` <CD^AwGD` G@ <Cw* G<` GkC_^ 
� ye
kF>Cw ^AF HDF@F<^ BG>>@ ?^ H>_<=F` CjFD ^AF F`=F CB G >?eF@^C<F* wA?hA
^AFDF BCDe@ G< F@hGDHeF<^* CD @^FFH DChy�@>CHF� \AF >?eF@^C<F ?@
DF@?@^G<^* k_^ ^AF @w?D>?<= wG^FD G^ ^AF kG@F CB ^AF BG>> =DG`_G>>a _<`FDh_^@
^AF @CB^FD DChy@ kF>Cw G<` ^AF AFGja >?eF@^C<F* DCkkF` CB ?^@ @_HHCD^*
kDFGy@ CBB ?< A_=F k>Chy@� ;GhA ^?eF ^A?@ Chh_D@ ^AF hDF@^ CB ^AF hG^GDGh^
DFhF`F@ G BFw BFF^ BG^AFD _H@^DFGe� dF<^_Da ka hF<^_Da ^AF BG>> AG@
wCDyF` ?^@ wGa _H@^DFGe* >FGj?<= G `FFH =CD=F�

Z^ ^AF HDF@F<^ ^?eF ^AF hG^GDGh^ ?@ `?j?`F` ?<^C ^wC HGD^@� \AF >F@@FD
BG>>@ ?@ C< ^AF ZeFD?hG< @?`F G<` ^AF =DFG^ ACD@F�@ACF BG>> ?@ C< ^AF
dG<G`?G< @?`F� SC e_hA eCDF wG^FD HC_D@ CjFD ^AF >G^^FD ^AG^ ?^@ hDF@^ ?@
DFhF`?<= BG@^FD ^AG< ^AG^ CB ^AF ZeFD?hG< BG>>� }?>>?C<@ CB HFCH>F hCeF
FGhA aFGD ^C @FF ^A?@ @HFh^Gh_>GD <G^_DG> wC<`FD�

*2@CM520 ^0AAD� i<F CB ^AF wCD>`g@ >GD=F@^ G<` eC@^ eG=<?B?hF<^
wG^FDBG>>@ f?h^CD?G nG>>@ >?F@ C< ^AF kCD`FD kF^wFF< �Gek?G G<`
�?ekGkwF ?< SC_^A ZBD?hG� \AF@F BG>>@ CB ^AF �GekF|? [?jFD GDF @G?` ^C
kF eCDF ?eHC@?<= ^AG< U?G=GDG� TFG_^?B_> f?h^CD?G nG>>@ >?F@ G^ ^AF
@C_^AFD< F<` CB ^AF EDFG^ [?B^ fG>>Fa� \AFa GDF BCDeF` `_F ^C
?<Fo_G>?^?F@ ?< G jG@^ kC`a CB @C>?`?B?F` >GjG ?< wA?hA ^AF D?jFD ?@ h_^^?<=
^A?@ HCD^?C< CB ?^@ hAG<<F>� \AF e?@^ G<` <C?@F HDC`_hF` ka ^AF 
���e
`DCH CB ^AF �GekF|? [?jFD ?<@H?DF` ^AF wG^FDBG>>g@ G>^FD<G^F <GeF
z@eCyF ^AG^ ^A_<`FD@{� }G<a ^C_D?@^@ j?@?^ ^AF BG>>@ FGhA aFGD�


4N0�N ^0AAD� R=_G�_ nG>>@ C< ^AF kCD`FD kF^wFF< ZD=F<^?<G G<`
TDG|?> ?@ C<F CB SC_^A ZeFD?hGg@ =DFG^ <G^_DG> wC<`FD@� \AF BG>>@ DG<=F
kF^wFF< �� G<` �� e A?=A� R< ^AF `Da @FG@C< ^AF D?jFD `DCH@ ?< ^wC
hDF@hF<^�@AGHF` BG>>@* k_^ ?< ^AF wF^ @FG@C< ^AF wG^FD eFD=F@ ?<^C C<F
>GD=F BG>> eCDF ^AG< Q ye w?`F�

S_eeGD?|?<=* wF eGa @Ga ^AG^ wG^FDBG>>@ kF>C<= ^C ^AF aC_^AB_> @^G=F
CB G D?jFD* GDF _@_G>>a `_F ^C ^AF HDF@F<hF CB _<Fo_G>>a DF@?@^G<^ DChy@ ?<
^AF @^DFGe hAG<<F>� cG^FDBG>>@ GDF CB^F< CB ?eHC@?<= =DG<`F_D* k_^ ?<
^?eF `?@GHHFGD ka FDC@?C<�
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'M@XR 4M54/D 031 BMN3C023D� [_<<?<= wG^FD AG@ kFF< ^AF eG@^FD
@h_>H^CD CB ^AF G=F@� c?^AC_^ ?^@ wCDy ^AF @_DBGhF CB ^AF ;GD^A wC_>`
HDF@F<^ G< G@HFh^ CB `_>> eC<C^C<a* w?^A @^DF^hAF@ CB BFG^_DF>F@@ H>G?<@*
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G<` `DFGDa H>G^FG_@ `FjC?` CB @hF<?h kFG_^a� R<@^FG` CB eG~F@^?h HFGy@ wF
@AC_>` AGjF C<>a A_=F @wF>>@ CD k>Chy@ CB _H>?B^F` DChy w?^AC_^ HG@@*
jG>>Fa* CD hG<aC</ <C =CD=F CB ^AF [A?<F* <C Z>H?<F HFGy@* <C =CD=FC_@
^AF EDG<` dG<aC< ?< ZD?|C<G* CD RDC< EG^F@ CB ^AF mG<_kF* CD U?G=GDG�
R^ ?@ ^AF wCDy CB wFG^AFD?<= G<` FDC@?C< ^AG^ =?jF@ _@ ^AF F<`>F@@ jGD?F^a CB
eC_<^G?< @h_>H^_D?<=* G<` e_hA CB ^AF hAGDe CB G>> <G^_DG> @hF<FDa�

[?@?<= ?< ^AF AFGD^ CB ^AF [Chya }C_<^G?<@* ^AF dC>CDG`C [?jFD ?< ?^@
>CwFD hC_D@F ^DGjFD@F@ ^AF GD?` H>G^FG_@ G<` HC_D@ ?^@ e_``a h_DDF<^ ?<^C
^AF E_>B CB dG>?BCD<?G� \AF D?jFD ?@ eCDF ^AG< 
*��� ye >C<=* k_^ ^AF
EDG<` dG<aC< ?@ GkC_^ ��� ye ?< >F<=^A� \AF dC>CDG`C H>G^FG_ AG@
kFF< @>Cw>a D?@?<= `_D?<= >C<= G=F@ ^AG^ ^AF D?jFD AG@ kFF< FDC`?<= ^AF
`FFH =CD=F wA?hA ?@ <Cw 
�
 ye `FFH G<` @hGDhF>a w?`FD ^AG< ^AF D?jFD G^
^AF kC^^Ce� \D?k_^GDa =CD=F@* ?<^C wAC@F `FH^A ^AF @_< HF<F^DG^F@
@hGDhF>a ^wC AC_D@ G `Ga* kDG<hA C_^ BDCe F?^AFD @?`F� \AF <FGD>a
ACD?|C<^G> kF`@ CB DChy* CB =CD=FC_@ hC>CD@* G<` _<Fo_G> AGD`<F@@*
wFG^AFD ?<^C hG@^F>>G^F` BCDe@ G<` hCeH>F^F ^AF eC@^ ?eHDF@@?jF
FxGeH>F CB D?jFD FDC@?C< ^AG^ ^AF wCD>` GBBCD`@�

SHFGy?<= CB ^AF hAGDe CB ^AF EDG<` dG<aC< CB ^AF dC>CDG`C G <C^F`
=FC>C=?@^ AG@ @G?`� ziB G>> ^AF =CD=F@ G<` hG<aC<@ CB ^AF wCD>`* G<`
HFDAGH@ CB G>> wCDy@ CB <G^_DF* ^AF eC@^ wC<`FDB_> FxGeH>F ?@ ^AF EDG<`
dG<aC< CB ^AF dC>CDG`C� R^ ?@ <C^ eG=<?^_`F G>C<F ^AG^ =?jF@ ^A?@
eGDjF>C_@ hG<aC< ?^@ HDFFe?<F<hF/ ?^ ?@ ^AF =CD=FC_@ G<` jGD?F` hC>CD?<=
CB ?^@ e?=A^a wG>>@* ^AF F<`>F@@ `F^G?>@ ?< ^AF @h_>H^_D?<= CB ?^@
kG^^>FeF<^@ G<` ^CwFD@* ^AF FjFD hAG<=?<= G^eC@HAFD?h FBBFh^@ CB ?^@
HDCBC_<` `FH^A@ G<` ^AF wC<`FDB_> @^?e_>_@ ^C ^AF ?eG=?<G^?C< w?^A
wA?hA ?^ BFF`@ ^AF e?<`�{

#2B/DCM3/ D@/3/5R� �GD@^ >?eF@^C<F@ GDF ^AC@F DChy@ wA?hA hC<^G?< G^
>FG@^ 
� HFD hF<^ hG>h?_e hGDkC<G^F� b?eF@^C<F@ GDF BC_<` ?< @FjFDG>
H>GhF@ ?< ^AF wCD>`� Z@ DG?< wG^FD BG>>@ ^ADC_=A ^AF G^eC@HAFDF ?^ H?hy@
_H hGDkC< `?Cx?`F� Z@ G DF@_>^* ^AF wG^FD kFhCeF@ G wFGy @C>_^?C< CB
hGDkC<?h Gh?`� \A?@ wFGy Gh?` ?@ hGHGk>F CB jFDa @>Cw>a `?@@C>j?<=
hG>h?_e hGDkC<G^F G@ ?^ eGyF@ ?^@ wGa ?< >?eF@^C<F DChy@� R< ^AC@F GDFG@
wAFDF ^AF @_DBGhF DChy ?@ >?eF@^C<F* G `?@^?<h^?jF ^aHF CB >G<`@hGHF
`FjF>CH@� \A?@ ?@ y<Cw< G@ yGD@^ @hF<FDa GB^FD ^AF �GD@^ DF=?C< ?<
�_=C@>Gj?G wAFDF ?^ ?@ jFDa Fx^F<@?jF>a BC_<`� �GD@^ @hF<FDa AG@ G
<_ekFD CB ^aH?hG> BFG^_DF@�

b?eF@^C<F ?@ G HFDeFGk>F DChy� S^DFGe@ B>Cw?<= C< ^AF >?eF@^C<F
@CC< `?@GHHFGD _<`FD=DC_<` `Cw< F<>GD=F` jFD^?hG> AC>F@ CD @AG>>Cw
AC>F@� l?``F< kF>Cw ^AF @_DBGhF ^AFDF ?@ G hCeH>Fx `DG?<G=F @a@^Fe CB
@^DFGe@* hGjF@ G<` hGjFD<@� S^DFGe@ B>Cw _<`FD=DC_<` G>C<= hAG<<F>@
wA?hA ^AFa hDFG^F ka `?@@C>j?<= ^AF >?eF@^C<F DChy� R< @CeF H>GhF@ @C
e_hA @C>_^?C< ^GyF@ H>GhF ^AG^ FjF<^_G>>a >GD=F _<`FD=DC_<` hGjF@ GDF
BCDeF` G<` G =DFG^ jGD?F^a CB HG@@G=F@ DFGhA?<= C< G<` C<* _H G<` `Cw<*
?< G<` C_^� RB aC_ wFDF ^C F<^FD G hGjF ?< G >?eF@^C<F GDFG* aC_ wC_>`
HDCkGk>a AFGD ^AF @C_<` CB wG^FD `D?HH?<= BDCe ^AF DCCB� ijFD G >C<=
HFD?C` CB ^?eF `?@@C>jF` >?eF@^C<F eGa kF `FHC@?^F` ?< ^AF BCDe CB >C<=*




	

B?<=FD�@AGHF` @^G>Gh^?^F@ wA?hA* >?yF ?h?h>F@* AG<= BDCe ^AF DCCB CB hGjF@�
Z@ G @^G>Gh^?^F =DCw@ `Cw<wGD` BDCe ^AF DCCB G<` G @^G>G=e?^F =DCw@
_HwGD` BDCe ^AF B>CCD CB ^AF hGjF* ^AFa eFF^ G<` BCDe G DChy H?>>GD�
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;GD^A ?@ _<?o_F GeC<= ^AF H>G<F^@ ?< ^AF @C>GD @a@^Fe� i<F CB ^AF
eC@^ _<?o_F BFG^_DF@ CB ;GD^A ?@ ^AF HDF@F<hF CB G @^Gk>F G^eC@HAFDF�
\AF jGD?C_@ =G@F@ ^AG^ @_DDC_<` G H>G<F^ eGyF _H ?^@ G^eC@HAFDF�
;GD^Ag@ G^eC@HAFDF @AGHF@ C_D wFG^AFD* h>?eG^F* G<` jF=F^G^?C< HG^^FD<@
G<` eGyF@ >?BF G@ wF y<Cw ?^ HC@@?k>F� c?^AC_^ G?D ^AFDF wC_>` kF <C
`Ga�^C�`Ga wFG^AFD hAG<=F@� R^ wC_>` kF Fx^DFeF>a AC^ `_D?<= ^AF `Ga
G<` jFDa hC>` G^ <?=A^� Z<`* ^AFDF wC_>` kF <C Cxa=F< G<` <C hGDkC<
`?Cx?`F ^C @_HHCD^ A_eG< G<` H>G<^ >?BF�

!MBQM3/3CD M` C[/ 0CBMDQ[/5/� Z =DFG^ zChFG<{ CB =G@F@ @_DDC_<`?<=
^AF FGD^A BCD ^AC_@G<`@ CB e?>F@ BCDe@ ^AF FGD^Ag@ G^eC@HAFDF* _@_G>>a
y<Cw< @?eH>a G@ ^AF G?D� }CDF ^AG< 	� HFD hF<^ CB ^AF =G@F@ ^AG^ eGyF _H
^AF G^eC@HAFDF* ACwFjFD* GDF BC_<` w?^A?< �� ye CB ^AF FGD^Ag@ @_DBGhF�
nGD^AFD GkCjF ^AF FGD^A* ^AF =G@F@ 9 G<` ^AF G?D 9 =DG`_G>>a ^A?< C_^� Z?D
?< ?^@ <G^_DG> @^G^F ?@ G hC>CD>F@@* C`CD>F@@* ^G@^F>F@@ e?x^_DF CB =G@F@�
U?^DC=F< eGyF@ _H �� HFD hF<^ CB `Da G?D* Cxa=F< eGyF@ _H �
 HFD hF<^*
G<` C^AFD =G@F@ @_hA G@ hGDkC< `?Cx?`F* AF>?_e* G<` C|C<F eGyF _H ^AF
DFeG?<?<= 
 HFD hF<^�







Z>C<= w?^A =G@F@* G?D <FGD>a G>wGa@ hC<^G?<@ @eG>> GeC_<^@ CB wG^FD
jGHCD* `_@^* @CC^* HC>>F<* @FF`@* G<` C^AFD HGD^?h>F@� c?<`@* BCDF@^ B?DF@*
G<` jC>hG<?h FD_H^?C<@ @wFFH eG<a CB ^AF@F HGD^?h>F@ ?<^C ^AF G?D <G^_DG>>a�
i^AFD HGD^?h>F@ DF>FG@F BDCe hA?e<Fa@* @eCyF@^Ghy@* G_^CeCk?>F@* G<`
C^AFD HC>>_^FD@� \C=F^AFD* ^AF@F HGD^?h>F@ hDFG^F HC>>_^F` G?D* @_hA G@ ^AF
AG|F G<` @eC= ^AG^ AG<=@ CjFD eG<a h?^?F@ ^C`Ga�

cFG^AFD ?@ ^AF hC<`?^?C< CB ^AF G^eC@HAFDF BCD G @ACD^ HFD?C` CB ^?eF
G^ G @HFh?B?h >ChG^?C<� \AF GjFDG=F CB `G?>a wFG^AFD hC<`?^?C<@ CjFD G
>C<= HFD?C` CB ^?eF ?@ y<Cw< G@ h>?eG^F� dFD^G?< >ChG^?C< G<` H>GhF
BGh^CD@ ?<B>_F<hF ^AF `?@^D?k_^?C< CB h>?eG^F@ CjFD ^AF FGD^Ag@ @_DBGhF�
\AF@F BGh^CD@* y<Cw< G@ h>?eG^?h hC<^DC>@* GDF >G^?^_`F* G>^?^_`F* G<`
HDCx?e?^a ^C >G<` G<` wG^FD�

!A2B0C/gD 5MA/ 23 C[/ /3V25M3B/3C� d>?eG^F AG@ DF>G^?C<@A?H@ ^C G>>
C^AFD HGD^@ CB ^AF FGD^A 9 ?^@ >G<`* ?^@ wG^FD* G<` ?^@ G^eC@HAFDF� \AF@F
DF>G^?C<@A?H@ wCDy ?< ^wC wGa@� bG<`* wG^FD* G<` ^AF hAG<=F@ ^AG^ ^GyF
H>GhF ?< ^AF G?D H>Ga ^AF?D HGD^@ ?< @AGH?<= h>?eG^F� Z^ ^AF @GeF ^?eF*
h>?eG^F H>Ga@ ?^@ HGD^ ?< AF>H?<= ^C @AGHF >G<`BCDe@ G<` @C?>@� d>?eG^F
AF>H@ ^C yFFH ^AF wG^FD hah>F wCDy?<=� d>?eG^F* G@ GjFDG=F wFG^AFD* G>@C
AF>H@ ^C `F^FDe?<F wAG^ hAG<=F@ ^GyF H>GhF ?< ^AF G?D BDCe eC<^A ^C
eC<^A G<` BDCe aFGD ^C aFGD�

\AF DF>G^?C<@A?H@ GeC<= >G<`* wG^FD* G?D* G<` h>?eG^F =C FjF< B_D^AFD�
\AFa AGjF G `?DFh^ ?<B>_F<hF C< ^AF y?<`@ CB H>G<^@ G<` G<?eG>@ ^AG^ >?jF
?< G DF=?C<� d>?eG^F G>@C H>GhF@ >?e?^@ C< HFCH>Fg@ hAC?hF@ GkC_^ ACw
^AFa w?>> _@F ^AF >G<`* ^AF wG^FD* G<` ^AF BCDe@ CB >?BF BC_<` ?< G DF=?C<�

d>?eG^F HDCkGk>a kF=G< ^C H>Ga ?^@ hF<^DG> DC>F G@ G HGD^ CB ^AF <G^_DG>
F<j?DC<eF<^ G@ @CC< G@ ^AF FGD^A ^CCy BCDe G<` @F^^>F` ?< ?^@ CDk?^
GDC_<` ^AF @_<� \C`Ga @h?F<^?@^@ y<Cw @CeF ^A?<=@ GkC_^ h>?eG^F
hAG<=F@ ?< ^AF HG@^� bG<`@ GDC_<` ^AF Fo_G^CD AGjF HDCkGk>a G>wGa@
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