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=]Y� jcfhY]`\UZhY� :bkYbXib[� XYf�K]YgkY[Y� U`g� Ac`nVf]b[ib[ga]hhY`� ]b� @YV]f[gZcfghYb� k]fX�
\YihY� _Uia� aY\f� Ub[YnkY]ZY`h)� PYbb� X]Y�OYfVfY]hib[� XYfgY`VYb� hfchn� ]\fYf� \YfjcffU[YbXYb� k]fh(
gW\UZh`]W\Yb� ;YXYihib[� bcW\� b]W\h� U``[YaY]b� ]gh'� gc� \Uh� X]Yg� nia� [fczYb� MY]`� gY]bYb� @fibX� ]b�
XYf� bcW\� j]Y`ZUW\� VYghY\YbXYb� Nb_Ybbhb]g� XYg� PYgYbg� ibX� ibnifY]W\YbXYb� OYfhfUih\Y]h� a]h� XYa�
;UiY� ibX� ;Yhf]YVY� XYf� K]YgkY[Y'� ]bXYa� X]YgY� nU\`fY]W\Y� >][Ybhva`]W\_Y]hYb� VYg]hnYb'� kY`W\Y� cZh�
b]W\h� [YVv\fYbX� VYUW\hYh� kYfXYb� ibX� XUXifW\� ni� ib`]YVgUaYb� >fZU\fib[Yb� :b`Uz� [YVYb)

=]Y� LW\k]Yf][_Y]h� XYf� AYfghY``ib[� X]YgYf� acXYfbYb� MfUbgdcfha]hhY`� k]fX� \tiZ][� ibhYf(
gW\thnh)� Na� Z Y \ ` Y f ` c g Y � cXYf� bif� a]h� [Yf]b[Zv[][Yb� Ftb[Y`b� VY\UZhYhY� K ] Y gkY [ Y � YfVUiYb�
ni� _ubbYb'� VYXUfZ� Yg� Y]bYf� [ f czYb � LiaaY � jcb� >f Z U\fib[ � ]b� XYf� Ifc ^ Y_h ] Y fib[ ' � ]a�
;UiY � ibX� ;Y h f ] YVY ) � =Yf� FUb[Y`� Ub� X]YgYf� >fZU\fib[� aUW\h� g]W\� ia� gc� Zv\`VUfYf'� U`g� UiW\�
X]Y� jcf\UbXYbY� M\Ycf]Y� VYnv[`]W\� XYf� ;YkY[ib[� XYg� Ac`nYg� UiZ� K]YgkY[Yb� bcW\� `vW_Yb\UZh� ]gh�
ibX� VY]� XYf� ;YUbhkcfhib[� k]W\h][Yf� ?fU[Yb� jYfgU[h)� =]Y� >][Ybhva`]W\_Y]hYb� XYg� ;Yhf]YVYg'� VY(
n]Y\ib[gkY]gY� X]Y� Eugib[� XYf� :iZ[UVY'� Lcfh]aYbhY� jcb� XYb� jYfgW\]YXYbghYb� =]aYbg]cbYb� UiZ�
a]hibhYf� aY\fYfY� D]`caYhYf� `Ub[Yf� ibX� ghY]`Yf� E]YZYfghfYW_Y� ibhYf� LY_ibXYb[YgW\k]bX][_Y]hYb� V]g�
ni� /+�a� ibX� XUfvVYf� c\bY� LW\UXYb� Zvf� Ac`n� ibX� K]YgkY[� VY]� XYb� XYb_VUf� [Yf]b[ghYb� E]YZYf(
_cghYb� Ub� Y]bYb� VYgh]aahYb� Hfh� ni� Vf]b[Yb'� YfZcfXYfb� gc� j]Y`Y� ?Y]b\Y]hYb� ]b� XYf� :b`U[Y'� XUz� a]h�
XYb� vV ` ] W\Yb � I f c ^ Y _ h ] Y f ib[ g f Y [ Y ` b ' � bUaYbh`]W\� VY]� gW\k]Yf][Yb� OYf\t`hb]ggYb'� XUg �
:i g ` U b[ Y b � b] W\h � [ Y Z ibX Yb � kY f X Y b � _Ubb)

=]Y� Gc h kY bX ] [ _ Y ] h � XYf)� OcfbU\aY� jcb� Y lU_ h Y b � E ] Y Z Y f ib [ g j Y f g i W \ Y b � nif�
>fZcfgW\ib[� XYf� ;YkY[ib[g[YgYhnY� XYg� Ac`nYg� UiZ� K]YgkY[Yb� ibX� nif�Eugib[� U``Yf� Y]bgW\`t[][Yb�
?fU[Yb� kifXY�k]YXYf\c`h� Yf_Ubbh� ibX� ]bgVYgcbXYfY� ]b� Y]bYa� ]a� CU\fY� ,4+2� jca� ^Yhn][Yb� IfcZYggcf�
AcZfUh� F]W_`]hn� ]b� XYf� OYfgUaa`ib[� XYg� ughYff)� Bb[Yb]Yif(� ibX� :fW\]hY_hYbjYfY]bYg� vVYf�K]YgkY[Y�
[Y\U`hYbYb� OcfhfU[Y� ibX� ]b� XYf� XUfUb� g]W\� gW\`]YzYbXYb� PYW\gY`fYXY� Y]b\Y``][� VYhcbh)%$

=]Y� _)� _)� Z c f g h ` ] W \Y � OY f g i W \ g U b g h U ` h � ]b� FUf]UVfibb'� Ub� kY`W\Yf� ]b� ^vb[ghYf� RY]h�
UiW\� Y]bY� :VhY]`ib[� Zvf� Zcfgh`]W\Yg� ;f]b[ib[gkYgYb� Yff]W\hYh� kifXY'� \Uh� g]W\� X]Y� :iZ[UVY� [YghY``h'�
X]Y� nU\`fY]W\Yb� > ] [ Y b h va` ] W \_ Y ] h Y b � V�Y�]� X�Y�f� M�f�U�g�g�]�Y�f�i�b�['� X�Y�a� ;�U�i�Y� ibX� ;Y h f ] Y VY �
jcb� K ] Y gkY [ Y b � ni� g h iX] Y fYb ' � X] Y � ]b� XYf� IfUl ] g � [ Y Z ibX Yb Y b � ibX� V Ykt\f h Y b

%$� ofgYee)� ?cefg(� hbX� CU[XmY]ghb['� CU\e[Ub[� ,4+3'� LY]gY� ,./)
P
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@fibX g t h n Y � ni� dfvZ Yb� ibX� k ] g g Y b g W \ U Z h ` ] W \ � ni� V Y [ fvbXYb � ibX� XUg � >f[YVb ] g �
XYf� Nb h Y f g i W \ib [ Y b � bYVg h � XYb� Y f Z c fXY f ` ] W \Yb � Dcbg h fi_ h ] cbYb � XYf� : ` ` [ YaY ] b (
\Y ] h � n i [ t b [ ` ] W \ � ni� aUW\Yb)

RibtW\gh� \UbXY`h� Yg� g]W\� ia� X]Y� >f Z c f g W \ib[ � XYf� ; Y k Y [ i b [ g [ Y g Y h n Y � ibX �
KY ] V ib[ g j Y f \ t ` h b ] g g Y � VY]a�:V[`Y]hYb� jYfgW\]YXYbYf�Ac`ngcfh]aYbhY� UiZ�K]YgVU\bYb� jcb� jYf(
gW\]YXYbYf� Dcbghfi_h]cb� ibX� ;YgW\UZZYb\Y]h)� >g� Yf[]Vh� g]W\� bUhif[Yatz� Y]bY� jYf\t`hb]gatz][�
[fczY�RU\`� jcb� OUf]Uh]cbYb'�kY`W\Y� ]b� h\YcfYh]gW\Yf�A]bg]W\h� ibhYfgiW\h�kYfXYb� avggYb)� =U� b]W\h�
Zvf� ^YXYb� Y]bnY`bYb� ?U``� Y]b� dUggYbXYf� K]YgkY[� [YVUih� kYfXYb� _Ubb� ibX� cZh� UiW\� b]W\h� Zvf� Y]bYb�
[Y[YVYbYb� K]YgkY[� X]Y� Zvf� gY]bY� ;Yhf]YVgZt\][_Y]h� [YY][bYhYb� OcfUiggYhnib[Yb� [YhfcZZYb� kYfXYb�
_ubbYb'� gc� ]gh� Yg� bchkYbX]['� X ] Y g Y � ; f ] b [ ib[ g U b g h U ` h Y b � ]b� XYf� FY\fnU\`� XYf� ?t``Y� XYfUfh �
ni� _cbg h fi ] Y fYb ' � XUz� g ] Y � X] Y� k Y ] h [ Y \ Y b X g h Y � :bkYbXVU f _ Y ] h � [Y g h U h h Yb 6 � XUXifW\�
]gh� Yg� au[`]W\'� X]Y� XifW\� X]Y� OYfgW\]YXYb\Y]h� XYf� Lcfh]aYbhY� ibX� X]Y� kYW\gY`bXY� ;YgW\UZZYb\Y]h�
XYf� @`Y]hVU\b� VYX]b[hY� [fczY� RU\`� jcb� OUf]Uh]cbYb� VYnv[`]W\� XYf� >fVUiib[� jcb� K]YgkY[Yb� UiZ�
kYb][Y� ?t``Y� ni� VYgW\ftb_Yb)

=]Y� ?YghghY``ib[� XYf� @fYbnYb'� ]bbYf\U`V� kY`W\Yf� Y]b� K]YgkY[� XYb� Ub� ]\b� [YghY``hYb� :b(
ZcfXYfib[Yb� bcW\� [Ybv[h'� ibX� X]Y� ;YUbhkcfhib[� XYf� ?fU[Yb'� cV� VY]� Y]bYf� KY]\Y� jcb� VYgh]aahYb�
OcfUiggYhnib[Yb� n)� ;)� Y]b� LcaaYf(� cXYf� P]bhYff]YgkY[� dfc^Y_h]Yfh� ibX� [YVUih� kYfXYb� gc``� ibX�
ibhYf� kY`W\Yb� ;YX]b[ib[Yb� Yf� jcfUigg]W\h`]W\� Ua� VYghYb� Zib_h]cb]Yfh'� ZYfbYf� X]Y� Eugib[� gdYn]Y``Yf�
:iZ[UVYb� k]Y� XYf� ni`tgg][Yb� :igXY\bib[� ibX� Dfvaaib[� jcb� DifjYb'� XYf� >]bgW\U`hib[� jcb�
sVYf[Ub[gVu[Yb� ]b� \cf]ncbhU`Yf� ibX� jYfh]_U`Yf� K]W\hib[� cXYf� XYf� nkYW_atz][Yb� :b`U[Y� XYg� OYf(�
`YYfd`UhnYg'� XYf� jcfhY]`\UZhYb� :bkYbXib[� jcb� ;fYaga]hhY`b� igk)� YfZcfXYfb� X]Y� [ Y b Ui Y �DYbbh b ] g �
XYf� ; Yk Y [ i b [ g ( � ibX� KY ] V ib[ g j Y f \ t ` h b ] g g Y � XYf� ]b� ;YhfUW\h� _caaYbXYb� Lcfh]aYbhY� ]b�
XYf�VYhfYZZYbXYb� @`Y]hVU\b)� =]YgY�DYbbhb]g�_Ubb� bif� XifW\� V Y ] a; Y h f ] Y V Y j c b j Y f g W \ ] Y ( �
X Y b Y bK ] Y g k Y [ Y b U i g n i Z v \ f Y b X Y Y l U _ h Y E ] Y Z Y f i b [ g j Y f g i W \ Y j Y f �a] h h Y ` h kY f X Y �b)�
;Y]� X]YgYb� \UbXY`h� Yg� g]W\� \UidhgtW\`]W\� ia� @ Y g W \k ] b X ] [ _ Y ] h ga Y g g i b [ Y b � cXYf'� [YbUiYf�
[YgU[h'� ia� X]Y� >fa] h h ` ib[ � XYf�RY ] hacaYbh Y ' � ]b� kY ` W \ Y b � Y]b�Ac�,�n g c f h ]aYb h � [ Yk ] g g Y �
Iib_h Y � XYf� ;U\b � dUg g ] Yf h ) � PYbb� X]YgY`VYb� Y]bYb� VYgcbXYfYb� k]ggYbgW\UZh`]W\Yb� ibX� ]b�
kY]hYfYf� ?c`[Y� UiW\� dfU_h]gW\Yb� PYfh� \UVYb� gc``Yb'� gc� [Ybv[h� Yg� b]W\h'� Y]bnY`bY�MY]`[YgW\k]bX][(
_Y]hYb� ni� VYgh]aaYb� ibX� UiZ� @fibX� X]YgYf� @YgYhnY� ibX� PYfhY� UVni`Y]hYb)� Na� X]Y� ;YkY[ib[g(
[YgYhnY� XYg� K]Yg\c`nYg� ibX� X]Y� X]Y� Dcbghfi_h]cb� XYf� @`Y]hVU\b� VYY]bZ`izYbXYb� NaghtbXY� dftn](
g]YfYb� ibX� ]b� Y]bYf� Zvf� X]Y� IfUl]g� jYfkYfhVUfYb� ?cfa� XUfghY``Yb� ni� _ubbYb'� VYXUfZ� Yg� XYf�
[ Y bUi Yb � DYbbh b ] g � XYf� @Y g W \k ] b X ] [ _ Y ] h g t b X Y f i b [ � Y]bYg� ibX� XYggY`VYb� Lcfh]aYbhYg�
UiZ� Y]bYf� au[`]W\gh� `Ub[Yb� OYfgiW\gghfYW_Y)

PY[Yb� XYf� jcf_caaYbXYb� [fczYb� @YgW\k]bX][_Y]hYb'� kY`W\Y� YfZU\fib[g[Yatz� V]g� ni�
/+� a � ibX� aY\f� ]b� XYf� LY_ibXY� VYhfU[Yb'� YfZc`[h� X]Y� ZY\`Yf`cgY� FYggib[� XYfgY`VYb� Ua� nkYW_(
atz][ghYb� a]h� Ri\]`ZYbU\aY� XYg� Y`Y_hf]gW\Yb� LhfcaYg)� =]YgYa� RkYW_Y� X]Ybh� XYf� gc[YbUbbhY�
>` Y _ h f c W \ f cbc [ f Ud\ � #:VV]`Xib[� ,$'� XUg� ]gh� Y]b� Zvf� X]Y� =ifW\Zv\fib[� jcb� Zcfh`UiZYbXYb� RY]h(
aYggib[Yb� VY]� ;YkY[ib[gjcf[tb[Yb� UiZ�K]YgkY[Yb� VYgcbXYfg�_cbghfi]YfhYg� BbghfiaYbh'�kY`W\Yg� UiZ�
Y]bYa� a]h� Y]bYf� [Yk]ggYb� [`Y]W\Zufa][Yb� @YgW\k]bX][_Y]h� `UiZYbXYb� IUd]YfghfY]ZYb� I � X]Y� Y]bnY`bYb�
=ifW\[Ub[gacaYbhY� XYg� UV[`Y]hYbXYb� Ac`nYg� XifW\� ]b� ]\fYf�\cf]ncbhU`Yb� ibX�jYfh]_U`Yb� EU[Y� [YbUi�
VYgh]aahY� IfcZ]`Y� XYf� OYfgiW\gghfYW_Y� fY[]ghf]Yfh)� =]Y� =ifW\[Ub[gdfcZ]`Y� kYfXYb� XYfUfh][� Ub[Y(
cfXbYh'� XUz� X]Y� g h Y h ] [ Y � Ri( � cXYf � :VbU\aY � XYf� @Y g W \k ] b X ] [ _ Y ] h � a]h� \]bfY]W\YbXYf�
@YbUi][_Y]h� VYgh]aah� kYfXYb� _Ubb)

=Ug� BbghfiaYbh'� kY`W\Yg� gUah� Ri[Y\uf� jcb� XYf� <\fcbcaYhYfZ]faU� ;fvXYf�:i`]W\� ]b� P]Yb�
]b� [YX]Y[YbYf� :igZv\fib[� [Y`]YZYfh� kifXY'� VYghY\h� XYf� AUidhgUW\Y� bUW\� Uig� Y]bYa� Fc f g Y (
UddUf U h Y �4 � ibX� Y]bYf�If t n ] g ] c b g i\f � 8$� #L]Y\Y� :VV]`Xib[� ,� ibX� gW\YaUh]gW\Y� =UfghY``ib[�
UiZ� MUZY`� B)$� =Ug� N\fkYf_� ghY\h� a]h� Y]bYf� Y`Y_hf]gW\Yb� MfcW_YbVUhhYf]Y� - ;� jcb� 1Ä2�Oc`h�LdUb(
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bib[� XYfUfh� ]b� OYfV]bXib['� XUz� XifW\� X]Y�;YkY[ib[� XYf� a]h� Y]bYf� jYf\t`hb]gatz][� [fczYb� FUggY�
VY`Y[hYb� Nbfi\Y� N� U ` ` Y � L Y _ibX Yb � Y]b� Y ` Y _ h f ] g W \Y f � Dcbh U_h � Uig[Y`ugh� ibX� jca� FcfgY(
UddUfUh� Ua� IUd]YfghfY]ZYb� I � jYfnY]W\bYh� k]fX)� GYVYb� X]YgYa� Lhfca_fY]gY� jYf`tiZh'� [YgdY]gh� jcb�
Y]bYf� UbXYfYb�;UhhYf]Y�- C �a]h� 3Ä4�Oc`h�LdUbbib['� Y]b� nkY]hYf'� ibX� nkUf�`tb[g� XYf�OYfgiW\gghfYW_Y'�
UiZ� kY`W\Yf� ]b� XYb� Yfkt\bhYb� =ifW\[Ub[gdfcZ]`Yb� DcbhU_hghY``Yb� 2 � a]h� gY`Vghhth][Yb� :ig`ugYjcf(
f]W\hib[Yb� Y]b[YgW\U`hYh�kYfXYb)� =ifW\� X]Y� ;Yhth][ib[� XYf� `YhnhYfYb� VY]a� :V[`Y]hYb� XYg�K]Yg\c`nYg�
kYfXYb� XYf� E]b]Ybghfca� 3 � Zvf� ^Y� Y]bYb� FcaYbh� [YgW\`cggYb� ibX� X ]Y� =i f W \ [ Ub [ gacaYb h Y

(88>@:FA=� "!

XYg � Lc f h ]aYb h Y g � XifW\� X]Y� Y]bnY`bYb� IfcZ]`Y� [ ` Y ] W \ Z U ` ` g � jca� Fcf g Y UddU f U h Y � UiZ� XYa�
Yfkt\bhYb� IUd]YfghfY]ZYb� bYVYb� XYb� LY_ibXYbnY]W\Yb� ]b� ?cfa� jcb� _ifnYb� Lhf]W\Yb� fY[] g h f ] Yfh ) �
=]Y� L Y _ ibX Y b n Y ] W \ Y b � Y f g W \ Y ] b Y b � UiZ � XYa� IUd ] Y f g h f Y ] Z Y b � bU h if[Yatz � ]b�
[ ` Y ] W \ Yb � :V g h tbXYb � ibX� ` ] Y Z Yfb� XUXifW\ � Y ] bYb� [ Y b Ui Yb � FUzg h UV � nif� >fa] h h (
` ib[ � XYf� RY ] hacaYbh Y ' � ]b� kY ` W \ Y b � XUg � U V n i f ] Y g Y bX Y � Ac` n � X]Y� Y ] b n Y ` b Yb � ]b�
Q P Y M Y � ? I O M � ] W T T S W U U M V � J M Z [ Q U U [ M V � 8 \ Y K P O I V O Z X Y W N Q T M � X I Z Z Q M Y [ &

=]Y� :bcfXbib[� ibX� =ifW\Zv\fib[� XYg� OYfgiW\Yg� ]gh� Uig� XYb� RY]W\bib[Yb� ibX� VY][Y(
Zv[hYb� >f`tihYfib[Yb� UiZ� MUZY`� B� ni� YbhbY\aYb)� ;Y]� XYf� _cbghfi_h]jYb� =UfghY``ib[� XYf� OYfgiW\g(

S!
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fgeYW_Y�jheXY� UhZ� X]Y�>]bfW\U`ghb[�icb� dUeUVc`]fW\Yb�pVYe[Ub[f_heiYb�;YXUW\g� [YbcaaYb'� XYeYb�
VYe[fY]g][Y� :bceXbhb[� mhe� OYea]gg`hb[� Y]bYf� fgcwZeY]Yb� hbX� fgYg][Yb� pVYe[Ub[Yf� XYf� K]Yf\c`mYf�
Uhf� Y]bYe� [YeUXYb� ]b� Y]bY� fW\UeZ� [Y_esaagY� K]YfjY[fgeYW_Y� f]W\� ]b� XYe� IeUk]f� U`f� bcgjYbX][� Ye(
j]YfYb� \Ug)� =Yb� [`Y]W\Yb� RjYW_� YeZs``g� X]Y� ]b� XYe� RY]W\bhb[� XUe[YfgY``gY� Y][YbUeg][Y� OYe`Y[hb[�
XYe� JhYefW\jY``Yb� ]b� XYe� @`Y]gVU\b'� XheW\� jY`W\Y� XUf� K]Yf\c`m� bUW\� Fr[`]W\_Y]g� fW\cb� ice� XYe�
IUff]Yehb[� XYe� DheiY� UhZ� ^YbY� LY]gY� XYe� K]YfVU\b� [Y`Yb_g� j]eX'� jY`W\Y� XUf� Lceg]aYbg� ]b� XYe�
Desaahb[� bUghe[Yaqw� VYZq\eg)� >f� j]eX� U`fc� X]Y� ;YjY[hb[� XYf� Ac`mYf� XheW\� >]bfW\U`ghb[� icb�
pVYe[Ub[f_heiYb� hbX� mjYW_aqw][Yf� >]b`Y[Yb� XYe� JhYefW\jY``Yb� UhZ� X]Y� IUff]Yehb[� fW\UeZ� [Y(
_esaagYe� K]YfjY[fgeYW_Yb� YbgfdeYW\YbX� iceVYeY]gYg)� =]Y� XUXheW\� VYj]e_gY� fgcwZeY]Y� :V`Yb_hb[�
XYf� Ac`mYf� icb� fY]bYe� ^YjY]`][Yb�;YjY[hb[fe]W\ghb[� [Yjq\e`Y]fgYg� b]W\g� V`cw� Y]bY�LW\cbhb[� XYf(
fY`VYb� VY]� [ecwYb� @YfW\j]bX][_Y]gYb'� fcbXYeb� fW\sgmg� bUaYbg`]W\� UhW\� X]Y� ;YjY\ehb[� XYf� K]Yf(

jY[Yf� Ub� XYe� :hwYbfY]gY� XYe� Desaahb[� ice� U``mh� fgUe_Ye� BbUbfdehW\bU\aY'� jUf� Zse� XYb� _`U[(
`cfYb� ;Yge]YV� hbX� X]Y� >e\U`ghb[� Y]bYf� K]YfjY[Yf� icb� VYfcbXYeYe� P]W\g][_Y]g� ]fg)

GUW\� X]YfYe� _hemYb� :VfW\jY]Zhb[� ica� Y][Ybg`]W\Yb� M\YaU� jc``Yb� j]e� X]Y� >]bmY`\Y]gYb�
VYms[`]W\� XYe� OcebU\aY� hbX� :bceXbhb[� XYe� OYefhW\Y� jY]gYe� VYfdeYW\Yb)

>]bY� VYfcbXYeY� LW\j]Ye][_Y]g� `]Y[g� ]b� XYe� :h f ` r f hb[ � XYe � Y ` Y _ g e ] f W \ Y b � Dcbg U_g Y ) �
=]Y� VY]� XYb� ]a� CU\eY� ,4,.� XheW\[YZs\egYb� E]YZYehb[fiYefhW\Yb� iYejYbXYgYb� DcbgU_gfgY``Yb� f]bX�
XYeUeg� _cbfgeh]Yeg'� XUw� XYe� LW\ ` hw � XYf � Y ` Y _ g e ] f W \ Y b � L g e caY f � ar[ ` ] W \ f g � h b U V \ q b [ ] [ �
icb� XYe � ^ YjY ] ` ] [ Y b � @Y f W \j ] b X ] [ _ Y ] g � XYf� Ac`mfceg]aYbgYf� YeZc`[g)

=Ye� LgecafW\`hw� ahw� Ub� ^YXYe� DcbgU_gfgY``Y� Y ] bY � [ Yj] f f Y � RY] g � Ub�XUhYeb ' � ha� XYb�
LW\eY]Vfg]Zg� Ua� FcefYUddUeUgY� mhiYe`qff][� hbX� eY[Y`aqw][� mh� VYgqg][Yb)� =]Yf� j]eX� XUXheW\� Ye(
eY]W\g'� XUw� Y]b� a]g� Y]bYe� ofY� iYefY\YbYe� hbX� XheW\� Y]bY� ha� XYbfY`VYb� [YjhbXYbY� Ld]eU`ZYXYe� ]b�
VYfg]aagYe� EU[Y� [Y\U`gYbYe�FYgU``fgUV� 6 � #:VV]`Xhb[�-$� XheW\� Y]bYb� YbgfdeYW\YbX� fgUe_Yb� hbX� ]b�
dUffYbXYe�:bceXbhb[�sVYe�X]Y�@`Y]gVU\b� [YfdUbbgYb� ?UXYb� & �]b� Y]bY� XYeUeg][Y� LgY``hb[� * � [YVeUW\g�
j]eX'� XUw� X]Y� VYmY]W\bYgY�L d ] e U ` Z Y X Y e � f]W\� m h b q W \ f g � ]b� [ Y f d U b b g Ya �Rh f g U b X Y � VYZ]bXYg)
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BbZc`[Y�:VfY]zYbg� XYg� ?UXYbg� XifW\� XUg� jcfUb[Y\YbXY�>bXY� XYg� UV[`Y]hYbXYb� K]Yg\c`nYg� YbhgdUbbh�
g]W\� X]Y� ?YXYf)� ;Y]a� sVYf[Ub[Y� XYfgY`VYb� Uig� XYa� [YgdUbbhYb� ]b� XYb� gdUbbib[g`cgYb� RighUbX� 1 1 �
ibX� XYf� XUa]h� jYfVibXYbYb� ;YkY[ib[� XYg� FYhU``ghUVYg� k]fX� XifW\� XUg� OcfvVYfghfY]W\Yb� Y]bYg�
V`Ub_Yb� FYgg]b[gh]ZhYg� g � Ub� Y]bYf� [Y_fudZhYb� ?YXYf� @ � XYf� Y ` Y _ h f ] g W \Y � Lh fca� Zvf� Y ] bYb �
:i[ YbV ` ] W _ � [ Y g W \ ` c g g Y b � ibX� XUXifW\� XYf� =ifW\[Ub[gacaYbh� jca� FcfgYUddUfUh�
jYfnY]W\bYh)

=]Y� =UiYf� XYg� LhfcagW\`iggYg� \tb[h'� k]Y� XifW\� OYfgiW\Y� ZYgh[YghY``h� kifXY'� ibhYf�
gcbgh� [`Y]W\Yb� NaghtbXYb� gY\f� kY]h[Y\YbX� XUjcb� UV'� ]b� kY`W\Yf�PY]gY� XUg�RYffY]zYb� XYg�?UXYbg�
XifW\� XUg� UV[`Y]hYbXY� Ac`n� jcf� g]W\� [Y\h)� @YgW\]Y\h� XUg� RYffY]zYb� XYg� ?UXYbg� gY\f� fUgW\� ibX�
jYfau[Y� XYf�KYU_h]cb� XYf�Mft[\Y]h� c\bY� UigfY]W\YbXY� sVYfhfU[ib[� XYf� Y`Ugh]gW\Yb� LdUbbib[� XYg(
gY`VYb� UiZ� X]Y� DcbhU_hghY``Y'� gc� YfZc`[h� UiW\� X]Y� >bhgdUbbib[� XYf� Ld]fU`ZYXYf� ibX� a]h� ]\f� X]Y�
;YkY[ib[� XYg�FYhU``ghtVW\Ybg� [Ubn� ibjYfa]hhY`h� ibX� gW\bY``)� =]Y� XUa]h� jYfVibXYbY� acaYbhUbY�
=UiYf� XYg� LhfcagW\`iggYg� [Ybv[h� UVYf� b]W\h'� X]Y� P]XYfghtbXY� ]b� XYf� EY]hib[� V]g� nia� >`Y_hfc(�
W\fcbc[fUd\Yb� ni� vVYfk]bXYb� ibX� Ua� IUd]YfghfY]ZYb� g]W\hVUfY� RY]W\Yb� \YfjcfnifiZYb)� Na� bib�
XYa� LhfcagW\`iggY� VY]� XYb� DcbhU_hghY``Yb� Y]bY� Ub[YaYggYbY�=UiYf�ni� [YVYb'� k]fX� XYf�XYb�DcbhU_h�
VYk]f_YbXY� FYgg]b[gh]Zh� g � a]h� Y]bYf� P] bX Z Ub[ j c f f ] W \ h ib[ � jYfVibXYb'� kY ` W \ Y � UiZ � X]Y �
>b h g d Ubbib[ � XYf� Ld ] f U ` Z YXY f � ibX� X]Y� ; YkY [ i b [ � XYg � FY h U ` ` g h U V Y g � j Y f n u[ Y fbX �
k]f_h) � =ifW\� OYf[fuzYfib[� cXYf� OYf_`Y]bYfib[� XYf� X]Y� EiZh� jYfXftb[YbXYb� ?`tW\Yb� a]hhY`gh� Ybh(
gdfYW\YbXYb� :VV]Y[Ybg� XYf� P]bXZ`v[Y`� O � `tzh� g]W\� X]Y� =UiY f � XYg � L h f cag W \ ` i g g Y g � XYfUfh �
fY[i` ] Y f Yb � ibX� gc� kY]h� jcb� XYf� RYffY]zib[gUfh� XYg� vVYf� X]Y� @`Y]hVU\b� [YgdUbbhYb� ?UXYbg�
ibUV\tb[][� aUW\Yb'� XUz� X ]Y� Dcb h U_ h g h Y ` ` Y b � VY] � ^ YXYf � @Y g W \k ] bX ] [ _ Y ] h � XYg � K ] Y g (
\c ` n Y g � n i j Y f ` t g g ] [ � UfVY ] h Yb)

GYVYbVY]� k]fX� VYaYf_h'� XUz� gtah`]W\Y� Ac`ngcfh]aYbhY� VY]� ]\fYf�:b_ibZh� Ua�OYf`YYfd`UhnY
XifW\� Y]bY� jYf`tz`]W\Y�A]`Zg_fUZh� VYnv[`]W\� ]\fYf�Lhtf_Y'� Etb[Y'� Ac`nUfh� ibX� gcbgh][Y�;YgW\UZZYb\Y]h�
[YbUi� jYfnY]W\bYh� kYfXYb)� Na� X]Y� Ri[Y\uf][_Y]h� XYf� Y]bnY`bYb� OYfgiW\gghvW_Y� nia� KY[]ghf]Yf(
ghfY]ZYb� Ua� >`Y_hfcW\fcbc[fUd\Yb� ni� VYkYf_ghY``][Yb'� kYfXYb� jca� OYfgiW\g`Y]hYf'� VYnk)� jcb� XYf�
_`Ugg]Z]n]YfYbXYb� A]`Zg_fUZh� X]Y� RY]hYb� XYf� IUgg]Yfib[� XYf� OYfgiW\gghfYW_Y� ibX� XYf� :b_ibZh� XYg�
K]Yg\c`nYg� Ua� OYf`YYfd`UhnY� jcf[YaYf_h)

=]Y� XYf� Zcfgh`]W\Yb� OYfgiW\gUbghU`h� nif� OYfZv[ib[� ghY\YbXY� ?fY]`Y]hib[� ibX� :bnU\`� jcb�
DcbhU_hghY``Yb� Yfau[`]W\Yb� X]Y� ;YcVUW\hib[� XYf� @YgW\k]bX][_Y]hgtbXYfib[� VY]a� :V[`Y]hYb� XYf�
LhtaaY� cXYf� LhUaaghvW_Y� UiZ� Y]bYf� OYfgiW\gghfYW_Y� jcb� fibX� .++�a� Etb[Y'� kcVY]� X]Y� =ifW\(
[Ub[gacaYbhY� XYg� Ac`nYg� XifW\� [Yk]ggY� IfcZ]`Y� XYf� ;U\b� ]b� >bhZYfbib[Yb� jcb� XifW\gW\b]hh`]W\�
,+�a� Yfa]hhY`h� kYfXYb� _ubbYb)

= ]Y � PU\` � XYf� OY f g i W \ g g h f Y W _ Y � ibX� X] Y � :bc fXbib[ � X Y f=i f W \ [ U b [ g d f c ( �
Z ] ` Y � ]b� X ] Y g Y f � aiz� XYfUfh � Yf Z c ` [Yb' � XUz� g ] W\� X]Y� > ] b Z ` izbU\aY � XYf� DifjYb' � XYf �
@Y Z t ` ` g v V Y f [ t b [ Y � ibX� UiW\ � XYf�qbXY fib[ � ]b� XYf�; Y g W \ U Z Z Y b \ Y ] h � XYf�@` Y ] h VU\b �
UiZ � X]Y� ; Yk Y [ i b [ � XYg � Ac ` n Y g � a] h � L ] W \Y f\Y ] h � V Y f Y W\bYb � `tzh)

=]Y� XifW\� XYb� ^YkY]`][Yb� E]YZYfib[gjYfgiW\� Yfa]hhY`hYb�RY]hacaYbhY'� ]b� kY`W\Yb� Y]b�Ac`n(
gcfh]aYbh� [Yk]ggY� ]b� ]\fYf� \cf]ncbhU`Yb� ibX� jYfh]_U`Yb� EU[Y� jc``_caaYb� VYgh]aahY� IfcZ]`Y� XYf�
K]YgVU\b� dUgg]Yfh'� `]YZYfb� UiZ� _vfnYghYa� PY[Y� X]Y� [YgiW\hY� @YgYhnatz][_Y]h� XYf� ;YkY[ib[� XYg�
VYhfYZZYbXYb� Ac`nYg� cXYf'� aUh\YaUh]gW\� Uig[YXfvW_h'� XYb� P Y[� U `g � ?ib_h ] cb � XYf� RY] h � cXYf �
X]Y �; YkY [ ib [ g [ ` Y ] W \ ib [ ' � ibX� nkUf�nibtW\gh� ]�b� [fUd\]gW\Yf�?cfa)� =]Y�;YkY[ib[g[`Y]W\ib[�
UVYf� ]gh� U`g� @fibX ` U[ Y � Zvf� X] Y � ? Y g h g h Y ` ` i b[ � XYf� Z c faY `atz ] [ Yb � ;Y n ] Y \ib[ Yb � nif�
>fa]hh`ib[� XYf� PYfhY'� kY`W\Y� Zvf� X]Y� IfUl]g� XYg� K]YgkY[VUiYg� ibX� (VYhf]YVYg� ]b� ?fU[Y� _caaYb'�
jcb� [fczYf� ;YXYihib[)� L]Y� `]YZYfh� ZYfbYf� ]b� ]\fYf� kY]hYfYb� ;Y\UbX`ib[� ibX� a]h� OYfkYbXib[�
[fibX`Y[YbXYf� XmbUa]gW\Yf� @YgYhnY� XUg�:igaUz� XYf�P] X Y f g h t bX Y � X Y f ; Yk Y [ i b [ � ibX� a]h �
X ] Y g Yb � X]Y� DYbbhb]g� XYf� VY]a� K]YgkY[VUiY� nif� >fa]hh`ib[� XYf� kvbgW\YbgkYfhYb� @YZt``Y� gc
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ib[YaY]b� k]W\h][Yb'� V]g\Yf� UVYf� bcW\� ZUgh� ibYfZcfgW\hYb� KY ] Vib[ g j Y f \ t ` h b ] g g Y � UiZ � K ] Y g (
kY [ Y b � jcb� j Y f g W \ ] Y X Y b Y f � ;UiUfh ' � VY] � j Y f g W \ ] Y X Y b Y f � P] h h Y fib[ ' � UiZ � [ Y fUXY f �
ibX� [ Y_fvaah Y f � @` Y ] hVU\b' � ]b� XYb� @Y Z t ` ` g v V Y f [ U b [ Y b � ibX� VY] � j Y f g W \ ] Y X Y b Y f �
;Y g W \ U Z Z Y b\ Y ] h � ibX� @Y g W \k ] b X ] [ _ Y ] h � XYf� Ac ` n g c f h ]aYbh Y )

:iZ� MUZY`� B� YfgW\Y]bh� bYVYb� XYf� U``[YaY]bYb� :bcfXbib[� XYf�E]YZYfib[gjYfgiW\Y� UiW\� Y]b�
KY[]ghf]YfghfY]ZYb� jca� >`Y_hfcW\fcbc[fUd\Yb� XUf[YghY``h'� ibX� nkUf� ibhYf� XYf� OcfUiggYhnib[� VY(
gW\f]YVYb'� XUz� X]Y� =ifW\[Ub[gdfcZ]`Y� Y]bY� [`Y]W\atz][Y� gW\]YZY� >bhZYfbib[� jcb� ,+� a� Etb[Y�
VYg]hnYb)� =]Y� ghYh][Y� qbXYfib[� XYf� @YgW\k]bX][_Y]h� ]gh� c\bYkY]hYfg� ni� Yf_YbbYb'� ibX� X]Y� =Uf(
ghY``ib[� XYf� ;YkY[ib[g[`Y]W\ib[� ]b� ?cfa� Y]bYf� DifjY� `]Y[h� gY\f� bU\Y)� =ifW\� Y]baU`][Y'� VYnk)�
nkY]aU`][Y� :V`Y]hib[� XYfgY`VYb� _ubbYb� X]Y� ^YkY]`][Y� @YgW\k]bX][_Y]h� ibX� ;YgW\`Yib][ib[� XYf�
;YkY[ib[� XYg� Ac`nYg� Ub� ^YXYf� VY`]YV][Yb� LhY``Y� XYf�OYfgiW\gghfYW_Y�Ä� U`gc� ^YbY�PYfhY� [YZibXYb�
kYfXYb'� XYfYb� DYbbhb]g� Zvf� X]Y� K]YgkY[h\Ycf]Y� ibX� ]\fY�:bkYbXib[� ]b� XYf� IfUl]g� jcb� ZibXUaYb(
hU`Yf� ;YXYihib[� ]gh)

F]h� KvW_g]W\h� UiZ� X]Y� OYfgW\]YXYb\Y]h� XYf� OYfgiW\gghvW_Y� ibX� XYf� ;YgW\UZZYb\Y]h� XYf�
K]YgVU\b� ]bZc`[Y� kYW\gY`bXYf� P]hhYfib[� [Y\ufYb� ni� ^YXYa� K]YgkY[Y� Y]bY� KY]\Y� jcb� ;YkY[ib[g(
[`Y]W\ib[Yb� cXYf� Ä� kY]`� X]Y� [fUd\]gW\Y� =UfghY``ib[� XYf� ;YkY[ib[� VYjcfni[h� kYfXYb� gc``� Ä�
jcb� PY[_ifj Yb ) � Lc� Ybhgdf]W\h� n)� ;)� XYf� ;YkY[ib[� jcb� ;Ui\c`n'� ;`cW\\c`n� ibX� ;fYbb\c`n� ]b�
ibUig[YZcfahYa� RighUbXY� UiZ� hfcW_YbYf� ;U\b� ibX� UiZ� XYagY`VYb� K]YgkY[Y� ^Y� Y]bY� VYgh]aahY�
PY[_ifjY'� jcb� kY`W\Yb� ^YXY� Uig� Y]bYf�KY]\Y� jcb� nigUaaYb[Y\uf][Yb�OYfgiW\Yb� UiZ� [fUd\]gW\Ya�
PY[Y� U`g� =ifW\gW\b]hhgkYfh� [YZibXYb� k]fX)

=U� X]Y� ibibhYfVfcW\YbY� ;YcVUW\hib[� XYf� @YgW\k]bX][_Y]hgtbXYfib[� kY[Yb� XYf� g]W\�
XUfV]YhYbXYb� LW\k]Yf][_Y]hYb� bif� UiZ� Y]bYf� OYfgiW\gghfYW_Y� jcb� ib[YZt\f� .++�F � Etb[Y� au[`]W\�
]gh'� gc� _ubbYb� X]Y� jYfgW\]YXYbYb� PY[_ifjYb� nibtW\gh� bif� Zvf� X]YgY� LhfYW_Y� [YZibXYb� kYfXYb)�
=ifW\� [YgW\]W_hY� RigUaaYbfY]\ib['� VYnk)� XifW\� YbhgdfYW\YbXY� OYfV]bXib[� XYf� Y]bnY`bYb� OYf(
giW\gghfYW_Yb� VY]� :igZv\fib[� XYf�E]YZYfib[gjYfgiW\Y� `UggYb� g]W\� X]Y� ]b� XYb� Y]bnY`bYb�MY]`ghfYW_Yb�
yYfa]hhY`hYb� ibX� bUW\� ]\fYb� OcfUiggYhnib[Yb� nigUaaYb[Y\uf][Yb� PY[_ifjYb� ni� Y]b\Y]h`]W\� jYf(
`UiZYbXYb'� [YgYhnatz][Yb� E]b]Yb� jYfV]bXYb'� gc� XUz� aUb� UiZ� X]YgY� PY]gY� ^Y� bUW\� XYa� NaZUb[Y�
XYf� OYfgiW\Y� Y]b� g Y\f � U b g W \ U i ` ] W \ Y g � ;] ` X � XYf� UiZ� Y]bYa� VYgh]aahYb� K]YgkY[Y� g]W\� UV(
gd]Y`YbXYb� ; YkY [ ib [ gOc f [ t b [ Y � Yf\t`h)� =Ug� ;]`X� k]fX� ]bgVYgcbXYfY� XUbb� gY\f� ]bghfi_h]j'�
kYbb� aUb� Y]bY� OcfUiggYhnib[� _cbghUbh� `tzh� ibX� X]Y� vVf][Yb� jUf]]Yfh'� ]bXYa� aUb� n)� ;)� XUg� OYf(
\U`hYb� jYfgW\]YXYbYf� Lcfh]aYbhY� UiZ� [`Y]W\Yf� ;U\b� cXYf� XUg� OYf\U`hYb� XYggY`VYb� Lcfh]aYbhYg� UiZ�
jYfgW\]YXYbYf�;U\b'� ibX� nkUf�UiZ�XYa� [`Y]W\Yb� K]YgkY[Y� ibhYfgiW\h)� =]Y� ]b� XYagY`VYb� @fUd\]_cb�
Y]bUbXYf� [Y[YbvVYf� [YghY``hYb� PY[_ifjYb'� VYnk)� X]Y� Uig� X]YgYb� UV[Y`Y]hYhYb� @YgW\k]bX][_Y]hg(
ibX� ;YgW\`Yib][ib[g_ifjYb� Yfau[`]W\Yb� ]b� OYfV]bXib[� a]h� XYf� =UfghY``ib[� XYf� @YZt``g(� ibX�
K]W\hib[gjYf\t`hb]ggY� ibX� XYf� gcbgh][Yb� ;YgW\UZZYb\Y]h� XYf� @`Y]hVU\b� kY f h j c ` ` Y � L W \ ` v g g Y �
UiZ � X]Y� PYf h Y � XYf� UiZ � X] Y� ; Yk Y [ i b [ � XYg � Ac ` n Y g � >] bZ ` iz� b Y \aYbXYb � ?U_hcfYb)

=Yf� @Ub[� XYf� NbhYfgiW\ib[Yb� ibX� XUg� >f[YVb]g� XYfgY`VYb'� ]b� XYf� jcb� XYf� Zcfgh`]W\Yb�
OYfgiW\gUbghU`h� [Yd`UbhYb� :V\UbX`ib[� vVYf� K]YgkY[Y� UiZ� @fibX� _cb_fYhYf� ;Y]gd]Y`Y� jYfghtbX`]W\�
XUf[YghY``h'� kYfXYb� b]W\h� V`cz� XYa� M\Y c f Y h ] _ Y f � Y ] bYb � jc ` ` Yb � > ] bV ` ] W _ � ]b� XUg � PY g Y b �
XYf� ; Yk Y [ i b [ g j c f [ t b [ Y � UiZ � K ] Y gkY [ Y b � ibX� Y]bY� nijYf`tgg][Y� NbhYf`U[Y� Zvf� kY]hYfY�
?cfgW\ib[� [Ykt\fYb'� gcbXYfb� UiW\� XYa� IfU_h ] _Yf � Y ] bY � gc� k Y ] h [ Y \ Y b X Y � ibX� g ] W\Y f Y �
Hf ] Yb h ] Y f �i�b�[� ]�a� DUd] h Y ` � X Y f K ] Y g k Y [ Y � Yfau[`]W\Yb'�k]Y� Yf�g]W\� X]YgY`VY� UiW\� XifW\� `Ub[Y�
ibX� UiZaYf_gUaY� ;YcVUW\hib[� ]b� XYf� GUhif� c\bY� VYgcbXYfY� A]`Zga]hhY`� b]W\h� jYfgW\UZZYb� _Ubb)

:izYf� XYf� :iZghY``ib[� jcb� ;YkY[ib[g[YgYhnYb� UiZ� bYiYf� ibX� Y]bkUbXZfY]Yf� @fibX`U[Y'�
XYf� ZcfaY`atz][Yb� ;Yn]Y\ib[Yb� nif� >fa]hh`ib[� XYf� Zvf� X]Y� Dcbghfi_h]cb� XYf� K]YgkY[Y� k]W\h][Yb�
@fuzYb� ibX� XYf� ;Ygh]aaib[� jcb� KY]Vib[g_cYZZ]n]YbhYb� gc``Yb� ZYfbYf� UiW\� ^YbY� @ Y g ] W \ h g (
dib_h Y � _`Uf[Y`Y[h� kYfXYb'� kUbb� ibX� ibh Yf � kY ` W \ Y b � Oc f U i g g Y h n i b [ Y b � X]Y� >fVUiib[
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Y ] bY g � K ] Y g k Y [ Y g � vVYf\Uidh� ]b� ?fU[Y� _caah� ibX� kY`W\Y� ;UiUf h � Yf� VYg]hnYb� aiz'� kYbb� Yf�
X]Y� UiZ� ]\b� [YgYhnhYb� >fkUfhib[Yb� YfZv``Yb� gc``)

LY`VghjYfghtbX`]W\� gd]Y`Yb� UiW\� XYf� ;Y h f ] YV � ibX� X]Y� >f\U ` h ib[ � Y]bYg� gcbgh� [ih� [Y(
VUihYb� K]YgkY[Yg� Y]bY� UizYfcfXYbh`]W\� k]W\h][Y� Kc``Y� ibX� Yg� kYfXYb� XU\Yf� UiW\� X]YgY� ?fU[Yb� ]b�
XYf� [Yd`UbhYb� :V\UbX`ib[� a]h� XYf� bchkYbX][Yb� @fvbX`]W\_Y]h� VYUfVY]hYh� kYfXYb)

=]Y� OYfgiW\Y� VY]a� ;Yhf]YVY� jcb� K]YgkY[Yb� g]bX� ]a� U``[YaY]bYb� gY\f� gW\k]Yf][� ibX�
_cghgd]Y`][6� kY[Yb� XYf� ibVYX]b[hYb�PU\fib[� XYf�L]W\Yf\Y]h� XYf� X]Y�K]YgVU\b� VYhfYhYbXYb�:fVY]hYf�
ibX� kY[Yb� XYf� Nbau[`]W\_Y]h� gY]hYbg� XYg� OYfgiW\g`Y]hYfg'� X]Y� V]g� ni� .++�a� `Ub[Y� ibX� cZh� ghY]`Y�
OYfgiW\gghfYW_Y� VY]� ^YXYf� E]YZYfib[� UVni[Y\Yb'� VYXUfZ� Yg� Y]bYf� gY\f� iag]W\h][Yb� :bcfXbib[� XYg�
;Yhf]YVYg� kt\fYbX� XYf� OYfgiW\Y� vVYf\Uidh� ibX� Y]bYf� [YbUiYb� NbhYfkY]gib[� XYf� ni� X]YgYb� :f(
VY]hYb� jYfkYbXYhYb� A]`Zg_ftZhY)

Bb� XYa� Ub[YZv\fhYb� L]bbY� kifXYb� ]a� CU\fY� ,4,.� Ua� PU`XU`agcaaYff]YgkY[Y� ]a�
_)� _)� ?cfghk]fhgW\UZhgVYn]f_Y� @fczfY]Z`]b[� UiZ� Y]bYf� OYfgiW\gghfYW_Y� jcb� fibX� 3++�a� Etb[Y� [Y[Yb�
0++� E]YZYfib[gjYfgiW\Y� a]h� vVYf� /++� *a z� Ac`naUggY� jcb� XYb� jYfgW\]YXYbghYb� =]aYbg]cbYb�
ibX� VY]� kYW\gY`bXYf� P]hhYfib[� XifW\[YZv\fh)� :izYfXYa� kifXYb� ]a� CtbbYf� XYggY`VYb� CU\fYg� Ua�
PU`XU`ak]bhYff]YgkY[Y� ibX� UiZ� aY\fYfYb� K]YgkY[Yb� XYf�LU`n_UaaYf[ihghUUhgZcfghY� iaZUb[fY]W\Y�
OYfgiW\Y� nif� >fa]hh`ib[� jcb� KY]Vib[g_cYZZ]n]YbhYb� VY]a� :V[`Y]hYb� XYg� Ac`nYg� UiZ� LW\bYY(� ibX�
>]gVU\b� jcf[YbcaaYb� ibX� Y]b[Y\YbXY� LhiX]Yb� vVYf� :b`U[Y� ibX� ;Yhf]YV� XYf� [YbUbbhYb� K]Yg(
kY[Y� [YaUW\h)

GUW\� :VgW\`iz� XYf� ]a� Ri[Y� VYZ]bX`]W\Yb� ;YUfVY]hib[�XYg� [YgUaaY`hYb�FUhYf]U`Yg� kYfXYb�
aY\f� cXYf� kYb][Yf� VYUW\hYbgkYfhY� EvW_Yb� \YfjcfhfYhYb'� kY`W\Y� ]b� XYf� OYfgiW\gfY]\Y� bcW\�
cZZYb� ghY\Yb)� Rif� :igZv``ib[� XYfgY`VYb� gc``Yb� X]Y� Ua� PU`XU`agcaaYff]YgkY[Y� ]b� :b[f]ZZ� [Y(
bcaaYbYb� E]YZYfib[gjYfgiW\Y� ]a� CU\fY� ,4,/� Zcfh[YgYhnh� kYfXYb)� =]YgYf� K]YgkY[� V]`XYh� kY[Yb�
gY]bYf� kYbb� UiW\� b]W\h� jc``_caaYb� hUXY``cgYb'� UVYf� XcW\� ]a� U``[YaY]bYb� aighYf\UZhYb� :ig(
Zv\fib[� ibX� kY[Yb� gY]bYf� YlhfYaYb� @YZt``gjYf\t`hb]ggY� Y]b� gc� ]bhYfYggUbhYg� LhiX]YbcV^Y_h'� XUz�
X]Y� UiZ� XYagY`VYb� Yfn]Y`hYb� OYfgiW\gYf[YVb]ggY� bYVgh� XYb� Xcfh� [YgUaaY`hYb� VUi(� ibX� VYhf]YVg(
hYW\b]gW\Yb� =UhYb� U`g� jcfnv[`]W\Y� @fibX`U[Y� Y]bYf� :V\UbX`ib[� vVYf� K]YgkY[Y� X]YbYb� _ubbYb)�
>g� gc``Yb� bUW\� Fu[`]W\_Y]h� UVYf� UiW\� UbXYfkY]h][� [YaUW\hY� >fZU\fib[Yb� jYfkYfhYh� kYfXYb6� ]bg(
VYgcbXYfY� X]Y� ?YghghY``ib[� XYf�>]bZ`izbU\aY� XYf�DifjYb� ibX� XYf�@YZt``gvVYf[tb[Y� UiZ� XYb� ;Yhf]YV�
YfZcfXYfh� nU\`fY]W\Y� ibX� ibhYf� XYb� jYfgW\]YXYbghYb� OYf\t`hb]ggYb� UigniZv\fYbXY� OYfgiW\Y)

PUg� X]Y� [Yd`UbhY� :V\ UbX ` ib [ � VYhf]ZZh'� gc� gc``� X]YgY� b]W\h� bif� Y]bY� Zv\`VUfY� EvW_Y� ]b�
XYf� V]g\Yf][Yb� E]hYfUhif� vVYf� K]YgkY[Y� UigZv``Yb'� gcbXYfb� ]bgVYgcbXYfY� UiW\� XYb� dfU_h]gW\Yb�
?cfghk]fh� VYZt\][Yb'� K ] Y gkY [ Y � f ] W\h ] [ � ni� dfc ^ Y_h ] Y fYb � ibX� ni� Y f VUiYb � ibX' �kUg� b]W\h�
vVYfgY\Yb� kYfXYb� XUfZ'� a ]h� OY f g h t bXb ] g � ni� VYbvh nYb ) � =Yf� d�fU_h ] �gW �\Y� MY ] ` � k]fX� Uig�
X]YgYa� @fibXY� V Y g cbXY f g � V Y f v W _ g ] W \ h ] [ h � ibX� a]h� XYb� bchkYbX][Yb� _cbghfi_h]jYb� Gch]nYb�
ibX� d`Ub`]W\Yb� =UfghY``ib[Yb� jYfgY\Yb� kYfXYb)

>g�ktfY� gY\f�jcfhY]`\UZh'�kYbb� Yg� XYf� Zcfgh`]W\Yb�OYfgiW\gUbghU`h� gY]hYbg� XYf�PU`XVYg]hnYf�
Yfau[`]W\h� kvfXY'� X]Y� KYgi`hUhY� k]ggYbgW\UZh`]W\Yf� :fVY]h� UiZ� VYgcbXYfg� ]bghfi_h]jY� ?t``Y� XYf�
IfUl]g� UbnikYbXYb� ibX� gc� UiZ� ]\fY� K]W\h][_Y]h� ni� dfvZYb6� UiW\� X]Y� OYfVfY]hib[� XYf� K]YgkY[Y�
_ubbhY� XUXifW\� kYgYbh`]W\� [YZufXYfh� kYfXYb)

=]Y� ]a� OcfghY\YbXYb� ]b� U``[YaY]bYb� Naf]ggYb� g_]nn]YfhY� :fVY]hgaYh\cXY� nif� ;Y\UbX`ib[�
jcb� M\Ycf]Y� ibX� IfUl]g� XYf� K]YgkY[Y� aUW\h� _Y]bYb� :bgdfiW\� UiZ� Oc``_caaYb\Y]h)� =]Y� @fibX(
[YXUb_Yb� gck]Y� X]Y� >]bnY`\Y]hYb� XYf�?cfgW\ib[� ]b� Y]bYa� XYf� gW\k]Yf][ghYb� @YV]YhY� XYg� Zcfgh`]W\Yb�
Bb[Yb]YifkYgYbg� g]bX� XYfaU`Yb� nia�MY]`Y� bcW\� `cgY� ibX� XYf�rZZYbh`]W\_Y]h�[Y[YbvVYf� ibjYfV]bX`]W\6�
g]Y� kYfXYb� g]W\� Yfgh� ]a� ?cfh[Ub[Y� XYf�:fVY]h� U``at\`]W\� ni� Y]bYa� ZYghYb�@YZv[Y� nigUaaYbgW\`]YzYb)

FUb�k]fX� ibg� bUW\� XYa� @YgU[hYb� j]Y``Y]W\h�XYb� >]bkUbX� aUW\Yb'� XUz�k]f� X]Y� LW\k]Yf][(
_Y]h� XYf� >fVUiib[� jcb� K]YgkY[Yb� ni� gY\f� VYhcbYb'� j]Y``Y]W\h� gc[Uf� vVYfgW\thnYb'� XU� XcW\� ]b� XYf
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IfUl]g� UiW\� ibhYf� gW\k]Yf][Yb� OYf\t`hb]ggYb� jc``_caaYb� VYhf]YVgZt\][Y� K]YgkY[Y� jcb� Hf[UbYb�
YfVUih� kifXYb'� XYbYb� Y]bY� iaZUggYbXY� hYW\b]gW\Y� OcfV]`Xib[� b]W\h� bUW\[Yfv\ah� kYfXYb� _cbbhY)�
=UfUiZ� `tzh� g]W\� Yfk]XYfb'� XUz� ]b� X]YgYb� kY b ] [ Y b � :i g bU\ag Z t ` ` Y b � [Ubn� [Yk]z� a]h� ghUf_Yf�
Na[Y\ib[� XYf� ibg� [Y`tiZ][Yb� MfUgg]Yfib[gaYh\cXYb� ibX� nia� [fczYb� MY]`� a]h� Y]bYa� XifW\ �
X]Y� >f Z U\fib[ � kc\ ` � [ Y g W \i ` h Y b � ibX� d f U_ h ] g W \ Yb � ;` ] W_ � [YVUih� kifXY)� >g� \Uh� g]W\�
]a� EUiZY� XYf�CU\fnY\bhY� XifW\� X]Y� ;YgY]h][ib[� XYf� VY]� XYf� BbVYhf]YVgYhnib[� jcb� bYiYb� K]YgkY[Yb�
ZUgh� fY[Y`atz][� k]YXYf_Y\fYbXYb� ?Y\`Yf� ibX� Ftb[Y`� Y]bY� KY]\Y� jcb� >fZU\fib[ggthnYb� \YfUig(
[YV]`XYh'� XYfYb� ;YcVUW\hib[� Zvf� X]Y� AYfghY``ib[� VYhf]YVgZt\][Yf� K]YgkY[Y� jcb� [fczYf� ;YXYihib[�
]gh)� = ] Y g Y � >f Z U\ fib[ g g t h n Y � ]b� :b`Y\bib[� Ub� YlU_hY� OYfgiW\Y� k ] g g Y b g W \ U Z h ` ] W \ � ni� V Y (
[ fvbXYb � ibX� X] Y� FY h \cXYb � ]\fYf� :bkY bXib [ � ]b� Y ] bYf � Zvf� X]Y� IfUl ] g � U ` ` [ YaY ] b �
Vf UiW\VU f Yb � ?cfa� XUfnig h Y ` ` Yb ' � ]gh� ibgYfY� :iZ[UVY)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



BHMLS� 8

!'456+0072,� * +4� %+457)-5'234*272,� 27 4� # +5572,� 832�
"+5)-9.2*.,/+.6+2� (+.1 �  +64.+(+� 832� $ .+5�9 +,+2 �

�&(#"'&)&$

./:� % = :- 21,71;9:8 0* / �

.4=:-2735<53-52� 3)� <:/  

( A 7 1 / � ./:�

9?KL����=BLLEK?=B?�

:=7.�� "!!�7<+

' ,88*;-� 1 = 7 � /  3�� + 0 78:.288 570 .40 !� "� 6 53((?

$ 7!�&68!�% 9,-6!

G�Lg

W� 0S� ]
h>M� a
x� y}

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



1LQ� 0WTFKIRTUVWQJUXHTUWFK� LQ� 0RWJODU$?DQQH%
?YL[KVZY[NH� 3V[NSHYPP� 2HXX$

Ocb
-WJWUV � 7WEHOND#

_)�_)�HVYeZcefgeUg)

Ba� CU\fY� ,332� \Uh� X]Y� _)� _)� ?cfgh(� ibX� =catbYbjYfkU`hib[� :ifUW\� #cVYfughYffY]W\]gW\Yg�
LU`n_UaaYf[ih$� ]a� ?cfghgW\ihnVYn]f_Y� KY]bX`av\`� Y]bY� ,� B ; � [fczY� Di`hif� jcb� IgYiXchgi[U�
=ci[`Ug]]� <Uff)� Ub[Y`Y[h'� kY`W\Y� g]W\� jcfnv[`]W\� Ybhk]W_Y`hY)� =]Y� Zcfgh`]W\Y� OYfgiW\gUbghU`h� \Uh�
g]W\� XU\Yf� ]a� CU\fY� ,4+0� jYfUb`Uzh� [YgY\Yb'� XYb� XUaU`g� ,3^t\f][Yb� Cib[VYghUbX� Zvf� Y]bYb� >f(
n]Y\ib[gjYfgiW\� \YfUbnin]Y\Yb)� =]YgYf� OYfgiW\� ]gh� jcb� XYa� XUaU`][Yb� KYZYfYbhYb� Zvf� ;YghUbXYg(
Yfn]Y\ib['� AYffb� _)� _)� ?cfghfUh� DUf`� ;u\aYf`Y'� Y]b[Y`Y]hYh� ibX� gY]h� XYa� CU\fY� ,4,-� jca� OYf(
ZUggYf� Zcfh[YZv\fh� kcfXYb)� =]Y� D`idd]Yfib[Yb� ibX� ;YfYW\bib[Yb� \Uh� XYf� _)� _)� ?ufghYf� CcgYZ
AihhYfYf� jcf[YbcaaYb� ibX� a]h� [fczYf� @YbUi][_Y]h� XifW\[YZv\fh)

=Yf� OYfgiW\gcfh'� ]b� Y]bYf� LYY\u\Y� jcb� WU)� 1++�a� UiZ� Y]bYf� GcfXkYgh(EY\bY� [Y`Y[Yb'� ]gh�
ia[YVYb� jcb� ?]W\hYbU`h\u`nYfb� ibX� Ci[YbXYb)� =]Y� EY\bY� ]gh� gUbZh� [YbY][h� #1�Ä�,+!$'� XYf� ;cXYb
Uig� iba]hhY`VUfYf� OYfk]hhYfib[� XYf� ibhYf`]Y[YbXYb� @YV]f[gUfh� #P]YbYf�LUbXghY]b$� \Yfjcf[Y[Ub[Yb)�
NbhYf� XYf� \iaigZUfV][Yb� PU`XYfXY� `U[Yfh� V]g� ni� Y]bYf� M]YZY� jcb� .+� = F � `Y\a][Yf� LUbX'� V]g� ni�
,++�Wa � gUbX][Yf�EY\a'� XUnk]gW\YbXifW\� ibX� h]YZYfZ]bXYh�aUb� fY]bYb'� kY]zYb�EYhhYb� ibX� aYf[Y`][Y�
LhY``Yb)� =]Y� LhY]bVY]aYb[ib[� ]gh� [Yf]b['� Yfgh� kY]hYf� ibhYb'� jcb� ,� a� M]YZY� UV'� Z]bXYb� g]W\� [fuzYfY�
LUbXghY]bY)� GUW\� XYb� IfvZib[Yb� XifW\� IfcVY[fiVYb� ]gh� XYf� ;cXYb� h]YZ[fvbX][)

=Yf� \YihY� -1^t\f][Y'� fY]bY� ;YghUbX� jcb� IgYiXchgi[U�=ci[`Ug]]� ]gh� Uig� IZ`Ubnib['� ]b� `�"0a �
KY]\YbkY]hY� ibX� M.� a� IZ`UbnYbUVghUbX'� \Yfjcf[Y[Ub[Yb)

Ba� CU\fY� ,4+0� kUfYb� X]Y� LhtaaW\Yb� gc� X]W\h� VYUghYh'� XUz� Y]b� ;YhfYhYb� XYf� ?`tW\Y� _Uia�
au[`]W\� kUf)� =]Y� ;YUghib[� fY]W\hY� V]g� UiZ� XYb� ;cXYb� ibX� kUf� nia� [fuzhYb� MY]`Y� bcW\� [fvb)�
Na� X]Y� OYfgiW\gZ`tW\Y� Y]b`Y[Yb� ni� _ubbYb'� kUf� Yg� bchkYbX]['� Y]bY� @fvbtghib[� jcfnibY\aYb'�
kY`W\Y� a]hhY`gh� XYf� Lt[Y� XifW\[YZv\fh� kifXY)� =]Y� qghY� kifXYb� [`Uhh� Ua� LhUaaY� UV[YgW\b]hhYb'�
ibX� nkUf� gc� \cW\� \]bUiZ'� U`g� X]Y� :fVY]hYf� fY]W\Yb� _cbbhYb)� =]Y� [UbnY� OYfgiW\gZ`tW\Y� ]gh� ]b� XfY]�
>]bnY`Z`tW\Yb� ibhYfhY]`h� kcfXYb� #:VV]`Xib[� .$6� UiZ� XYf� ?`tW\Y� B� ]gh� Y]bY� gW\kUW\Y� AcW\XifW\(
Zcfghib['� UiZ� BB� Y]bY� atz][Y� G]YXYfXifW\Zcfghib[� ibX� BBB� Y]bY� ghUf_Y� G]YXYfXifW\Zcfghib[� Uig[Y(
Zv\fh� kcfXYb)� GYVYb� XYa� Bgc`]YfghfY]ZYb� XYf� ?`tW\Y� BB� ]gh� Y]bY� :ghib[gjYfgiW\gZ`tW\Y� Y]b[Y`Y[h�
kcfXYb)� =cfh� \Uh� =f)� RYXYfVUiYf� XifW\� aY\fYfY� CU\fY� :ghib[gjYfgiW\Y� Uig[YZv\fh'� X]Y� gY\f�
]bhYfYggUbhY� KYgi`hUhY� Yf[YVYb� \UVYb)� #L]Y\Y� =f)�RYXYfVUiYf5� ÑNbhYfgiW\ib[Yb� vVYf� X]Y�:iZUghib[�
jcb� PU`XVtiaYbÅ'� RYbhfU`V`Uhh� Zvf� XUg� [YgUahY� ?cfghkYgYb'� CU\f[Ub[� ,4+4'� dU[)� /,.)$

:iZ� XYf� Zvf� X]Y� gW\kUW\Y�AcW\XifW\Zcfghib[� VYgh]aahYb� ?`tW\Y� B� g]bX� nibtW\gh� U``Y� ^YbY�
LhtaaY� VYnY]W\bYh� kcfXYb'� kY`W\Y� XifW\� Y]bY� `tb[YfY� KY]\Y� jcb� CU\fYb� Y]bY� Xca]b]YfYbXY
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LhY``ib[� Y]bnibY\aYb� jYfgdfcW\Yb� \UVYb6�
X]Y� a]h� X]YgYb� >`]hYghtaaYb� ]b� PifnY`b�
ibX� qghYb� _cb_iff]YfYbXYb� a]h\YffgW\Yb(
XYb� LhtaaY� g]bX� YbhZYfbh� kcfXYb6� X]Y�
jYfV`]YVYbYb�>`]hYghtaaY� kifXYb� biaaY(
f]Yfh)� =Yf� jYfV`Y]VYbXY� GYVYbVYghUbX� ]gh�
b]W\h� a]h� GiaaYfb� VYnY]W\bYh� ibX� UiW\�
b]W\h� UiZ[YbcaaYb� kcfXYb)� :iZ� XYb� ?`t(
W\Yb� BB� ibX� BBB� g]bX� X]Y� atz][Y� ibX� X]Y�
ghUf_Y� G]YXYfXifW\Zcfghib[� bUW\� XYb� ;Y(
gh]aaib[Yb� XYg� :fVY]hgd`UbYg� XYf� Zcfgh`)�
OYfgiW\gUbghU`h� Uig[YZv\fh� ibX� X]Y� jYf(
V`Y]VYbXYb� LhtaaY� biaaYf]Yfh� kcfXYb)

=]Y� nia� RkYW_Y� XYf� FUggYb(
VYgh]aaib[� Uig[Ykt\`hYb� IfcVYghtaaY�
_cbbhYb� Zvf� U``Y� XfY]� >]bnY`Z`tW\Yb� X]YbYb6�
X]YgY� LhtaaY� g]bX� nif� Dcbghfi_h]cb� XYf�
FUggYb_ifjY� jYfkYbXYh�kcfXYb)� =]Y� nia�
:ig\]YVY� [Y`Ub[hYb� LhtaaW\Yb� kifXYb�
gY_h]cbgkY]gY� [YaYggYb� ibX� _iV]Yfh'� XUg�
KY]g\c`n� U`g� @YVibX\c`n�lm`caYhf]gW\� UiZ(
[YbcaaYb)

V]g� ]b_`ig]jY� ,4,+� ni� YfgY\Yb6� X]Y� DfY]gZ`tW\Y� YffY]W\hY� ]a� CU\fY�
BBB� -0(-� a -)

Ba� CU\fY� ,4+0�kUfYb�
bUW\� XYf� =ifW\Zcfghib[� jcf(
\UbXYb� ]b� ?`tW\Y� B� -121'� ]b� BB�
..,.� ibX� ]b� BBB� -,.1�LhtaaY)�
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0LH� 4DT[QWV[WQJ� LQ� \UVHTTHLFK%
Ocb

-WJWUV� 7WEHOND#
_)� _)� HVYeZcefgeUg)

3HRJTDSKLUFKH�AHTETHLVWQJ� GHT� >FKYDT[I_KTH%
Bb� XYb� _`]aUh]gW\� ktfaYfYb� @YV]YhYb� rghYffY]W\(Nb[Ufbg'� ZYfbYf� ]b� ;cgb]Yb� ibX� ]b� XYf�

AYfnY[ck]bU� _caah� X]Y� UizYfcfXYbh`]W\� \UfnfY]W\Y� LW\kUfnZu\fY� VYghUbXYgV]`XYbX� jcf)� Auz�
\Uh� X]YgYf� Ac`nUfh� XYb� VchUb]gW\Yb� GUaYb� I ] big � Ui g h f ] U W U � VY][Y`Y[h� ibX� X]YgY� U`g� gY`V(
ghtbX][� jcb� XYf� EtfW\YbZu\fY'� I]big� `Uf]W]c� #Ic]fYh$'� ni� ibhYfgW\Y]XYbXY� :fh� VYgW\f]YVYb)� sVYf�
X]Y� OYfVfY]hib[g[YV]YhY� XYf� LW\kUfnZu\fY� []Vh� XUg� OBB)�AYZh� XYf� ÑF]hhY]`ib[Yb� Uig� XYa� Zcfgh(
`]W\Yb�OYfgiW\gkYgYb� rghYffY]W\g� ,33,Å� [Ybv[YbX�:iZgW\`iz)� >g� gY]� \]Yf� X]YgVYnv[`]W\� ?c`[YbXYg�
_ifn� Ub[YZv\fh5

Bb� rghYffY]W\� _caah� X]Y� LW\kUfnZu\fY� ]b� [fuzYfYf� :igXY\bib[� \UidhgtW\`]W\� jcf� ]b�
G]YXYfughYffY]W\'� ibX� nkUf� ]b� XYb� MU`[YV]YhYb� XYg� Mf]Ygh]b[(� ibX� I]Ygh]b[VUW\Yg'� UiZ� XYb� LvX(�
`Y\bWb� XYg� Y]gYfbYb� McfYg'� ]a� AY`YbYbhU`� VY]� ;UXYb'� ]b� XYf� ;fv\`'� ZYfbYf� VY]� IiW\VYf['� Lh]lYb(�
ghY]b� ibX� @`c[[b]hn6� Xcfh� hf]hh� g]Y� UihcW\h\cb� UiZ)� ;Y]�P]YbYf(GYighUXh� kifXY� X]Y� LW\kUfnZu\fY�
Y]b[YVvf[Yfh ) � Bb� G]YXYfughYffY]W\� ]gh� Yg� Y]b� n]Ya`]W\� [fczYg� :fYU`Y'� UiZ� kY`W\Ya� X]YgY� Ac`nUfh�
\Y]a]gW\� ]gh� ibX� hY]`g� \YffgW\YbX'� hY]`g� U`g� F]gW\\c`n� UiZhf]hh)

:izYfXYa� Z]bXYb� k]f� X]Y� LW\kUfnZu\fY� bcW\� ]b� DfU]b'� DtfbhYb'� ]a� DvghYb`UbXY� ibX�
=U`aUh]Yb� ]b� [fuzYfYf�:igXY\bib[)� >]bY� gY\f� [fczY� ;YXYihib[� \Uh� X]YgY� Ac`nUfh� Zvf� X]Y� DUfgh(
UiZZcfghib[� Yf`Ub[h)� ?vf� X]YgYb� RkYW_� ]gh� g]Y� [Ubn� ibYfgYhn`]W\� ibX� ]\fY� EY]ghib[Yb� g]bX� Xcfh�
]b� ^YXYf� ;Yn]Y\ib[� \YfjcffU[YbXY)� ?vf�rghYffY]W\� \Uh� XYabUW\� X]Y� LW\kUfnZu\fY� gW\cb� \YihY� Y]bY�
gY\f� [fczY� ;YXYihib['� kY`W\Y� g]W\� ]b� Ri_ibZh� kU\fgW\Y]b`]W\� bcW\� UizYfcfXYbh`]W\� Yf\u\Yb� k]fX)

Bb� Nb[Ufb � ]gh� X]Y� LW\kUfnZu\fY� ]a� _ub][`]W\Yb� LhUUhgZcfghY� FY\UX]U� ni\UigY6� UizYf(
XYa� ]gh� g]Y� ]b� XYb� `YhnhYb� CU\fnY\bhYb� \tiZ][� ]b� EUiV\c`nkt`XYfb� U`g� MfY]V\c`n� Zvf� X]Y� >]W\Y�
Y]b[Ya]gW\h� kcfXYb'� nY][h� ]b� X]YgYf� F]gW\ib[� UiZ� XYb� aY]ghYb� LhUbXcfhYb� Y]b� jcfnv[`]W\Yg�
@YXY]\Yb� ibX� nY]W\bYh� g]W\� Xcfh� XifW\� ]\fY� KUgW\kvW\g][_Y]h� Uig'� kt\fYbX� g]Y� UiZ� XYb� aY]gh�
gY]W\h[fvbX][Yb� LhUbXcfhYb� ]b� XYb� ughYffY]W\]gW\Yb� LW\kUfnZu\fYb[YV]YhYb� `Ub[gUakvW\g][� ]gh)�
Bb� ;cgb]Yb� ibX� XYf� AYfnY[ck]bU� gc``� X]Y� LW\kUfnZu\fY� bUW\� XYb� bYiYghYb� >f\YVib[Yb� j]Y`�
[fuzYfY� ?`tW\Yb� #,+3)0++�B;  � Y]bbY\aYb� U`g� ]b� XYa� VYnY]W\bYhYb� AYZhY� XYf� F]hhY]`ib[Yb� UiZ�
LY]hY� .1� Ub[Y[YVYb� ]gh� #0+++�\U$)%$

%$� GUW\� Uag`]W\Ye� F]ggY]`hb[� XYe� EUbXYfeY[]Yehb[� Zse� ;cfb]Yb� hbX� X]Y� AYemY[cj]bU� YeeY]W\g�
X]Y� LW\jUemZr\eY� ]b� ^YbYb� EqbXYeb� Y]bY� ?`qW\YbUhfXY\bhb[� icb� ,+3)0++VU'� X)� ])� 2",/ �Ä� XYe� ?`qW\Y� Ub�
AcW\jU`X'� VYmj)� '�&(S�Ä� XYe� [YfUagYb� PU`XZ`qW\Y)� =]Y� LW\jUemZr\eYbVYfgqbXY� iY� gY]`Yb� f]W\� UhZ� X]Y�
bUW\fgY\YbX� VYbUbbgYb� ,0� PU`X[YV]YgY5
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>VDQGRTVUDQUST`FKH�GHT�>FKYDT[I_KTH%
=]Y� LW\kUfnZu\fY� `]YVh� XYb� _U`_\U`h][Yb� ;cXYb)� L]Y� b]aah� UVYf� UiW\� a]h� Y]bYa� [Yf]b(

[YfYb� DU`_[Y\U`hY� jcf`]YV'� kYbb� XUg� D`]aU� a]`X� ]gh)� L]Y� VY[bv[h� g]W\� a]h� Y]bYa� [Yf]b[Yb�
?YiW\h][_Y]hg[Y\U`h� XYg� ;cXYbg� ibX� XYf� EiZh'� nY][h� g]W\� UVYf� Zvf� Y]bY� [fuzYfY�PUggYfniZi\f� gY\f�
XUb_VUf� XifW\� KUgW\kvW\g][_Y]h'� kYbb� XUg� D`]aU� Y]b� a]`XYg� ]gh)� :a� VYghYb� VY\U[h� ]\f� Y]b�
D`]aU'� ]b� kY`W\Ya� XYf�PY]b� [YXY]\Yb� _ubbhY� ibX� Xcfh'� kc� XYf� ;cXYb� XcW\� Y]bYb� YbhgdfYW\Yb(
XYb� DU`_[Y\U`h� nY][h)� Bb� gc`W\Yb� EU[Yb� V]`XYh� g]Y� fY]bY� ;YghtbXY� jcb� [fczYa� FUggYb[Y\U`h'�
kYbb� g]Y� UiW\� XYf� ?]W\hY� ]a� Hdh]aia� XYg� I]WYhiaÉg� b]W\h� [`Y]W\_caaYb� _Ubb'� ibX� YffY]W\h
Y]bY� Au\Y� V]g� ni� /0� FYhYf)� L]Y� a]gW\h� g]W\� [YfbY� a]h� XYf� KchViW\Y'� kY`W\Y� ]\f� @YXY]\Yb�
tizYfgh� [vbgh][� VYY]bZ`izh)

0LH�4DT[JHYLQQWQJ� LP�BDOGH�DQ�GHT�>FKYDT[I_KTH%
#G]YXYerfgYeeY]W\]fW\Y� FYg\cXY)$

=]Y� LW\kUfnZu\fY� ]gh� VY_Ubbh`]W\� XYf� \UfnfY]W\ghY� ;Uia� >ifcdUg)� Bb� G]YXYfughYffY]W\�
k]fX� g]Y� UiZ� AUfn� [Ybihnh� ibX� Yg� \Uh� g]W\� \]Yf� Y]bY� [Ubn� Y][YbY� FYh\cXY� XYf� AUfnbihnib[�
\YfUig[YV]`XYh'� kY`W\Yf'� Yg� gY]� X]Yg� [`Y]W\� UbZUb[g� \Yfjcf[Y\cVYb'� [fczY� ?Y\`Yf� Ub\UZhYb� ibX�
X]Y� XifW\� Y]bY� UbXYfY� YfgYhnh� kYfXYb� aiz'� kYbb� X]Y� AUfnbihnib[� Y]bhft[`]W\� V`Y]VYb� gc``)� =]Y�
;YgdfYW\ib[� Y]bYf� gc`W\Yb� FYh\cXY� ibX� XYfYb� >]bk]f_ib[� UiZ� XUg� Z]bUbn]Y``Y� >f[YVb]g'� XUg�
]gh� XYf� Y][Ybh`]W\Y� RkYW_� XYf� bUW\Zc`[YbXYb� :V\UbX`ib[)

GUW\� XYf� V]g\Yf][Yb� AUfn[Yk]bbib[gaYh\cXY� \Uh� Y]b� LhUaa� Y]bYb� ^t\f`]W\Yb� AUfn(
YfhfU[� jcb� XifW\gW\b]hh`]W\� .�D A � Yf[YVYb)� =]Y� FYh\cXY� ]gh� VY_Ubbh)%$

B)� ;ce]^U� d`Ub]bU� hbX� NfceU[YV]Yg a]g� WU)� 2)+++
BB)� HmeYbd`Ub]bU 3)+++
BBB)� <UhfYiUW(Dcb^h\ -/)+++
BO)� H`ciU�Dh^UWU 2++
O)� Lgc`cjU(LgcmYe 2)2++
OB)� ;]fge]WU /++
OBB)� FhVUeb]WU -++
OBBB)� IeYb^(CXVUe 2++
BQ)� KUW]WU'� L`Ug]bWU'� @chfWU'� KU_]gb]WU'� Dc_cf]bUW'� MeUb^Ub^] ,1)+++
Q)� RYd'� L]^YaUW'� <ei`^Yb]_ /)+++
QB)� MUg]bUWU'� FYXbU'� Eh_U'� E^Yf_U'� LYaYW ,/)+++
QBB)� AegUe'� IUbcf'� OUeXU -0)+++
QBBB)� Lg]ecib]_� ) 0++
QBO)� I`UmYb]WU -++
QO)� FU\bUWU� ) Ä� Ä� ,++

LhaaY� ,+3)0++�B;$
=]Y�Ac`maUffY� XYe� eY]bYb� LW\jUimZr\eYbVYfgqbXY� VYgeq[g� VY]� ic``Ye� ;YfgcW_hb[� hbX� VY]� Y]bYa�

:`gYe� icb� -++� CU\eYb� UhZ� XYa� VYfgYb� LgUbXcegY� hb[YZq\e� 2++�@F � hbX� UhZ� XYa� fW\`YW\gYfgYb� LgUbXcegY�
-/+�@F � dec� AY_gUe)

=]Y� LgUbXcegY� XYe� LW\jUem_]YZYe� YefgeYW_Yb� f]W\� mha�MY]`Y� UhZ�DU`_fgY]b� hbX� =c`ca]g� #Me]Uf(�
?ceaUg]cb$'� mha� [erwgYb� MY]`Y� UVYe� UhZ� LYedYbg]b)

:`f�F]fW\\c`mUeg� _caag� ]b� XYb�LW\jUem_]YZYebVYfgqbXYb� VY]bU\Y� XheW\jY[f�>]W\Y�hbX�RYeeY]W\Y�
ice'� jq\eYbX� f]W\� X]Y� LW\jUem_]YZYe'� ^YXcW\� fY`gYbYe'� ]b� XYb� ;hW\YbVYfgqbXYb� a]g� MUbbY� hbX� ?]W\gY�
Y]b[YfdeYb[g� iceZ]bXYg)

%$� :b� Y]bYe�LgY``Y� XYf� ;UhaYf'� jcar[`]W\� Ub� XYe� LsXfY]gY'� Ua� ?hwY� XYf� ;UhaYf'� YgjU� 0+Wa�
sVYe� XYa� ;cXYb� j]eX� Y]bY� jU[eYW\gY� DYeVY� Y]b[Y\UhYb� hbX� a]ggY`fg� XYe�@eUbXY]\UW_Y� fc� iYeg]YZg'� XUw�
]b� XYe� fc� YbgfgUbXYbYb�OYeg]YZhb['� @eUbXY]� [YbUbbg'� XUf� UhfZ`]YwYbXY� AUem� UhZ[YZUb[Yb�j]eX)� pVYe� X]YfYe�
>]b_YeVhb[� j]eX� X]Y� K]bXY� hbX� Y]b� MY]`� XYf� Ld]bgYf� ]b� Y]bYe� ;eY]gY� icb� Y]bYa� =e]ggY`� V]f� mjY]� =e]ggY`�
XYf� LgUaahaZUb[Yf� fc� UV[YbcaaYb'� XUw� X]Y� PhbXY� UbZqb[`]W\� Y]bY� [Ye]b[Y� Ar\Y� \Ug'� f]W\� UVYe

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at
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=Ug� UbZUb[g� gY\f� hYfdYbh]bfY]W\Y� AUfn� []Vh� Y]bYb�MY]`� XYf� th\Yf]gW\Yb� r`Y� VY]a� :ighf]hh�
Ub� X]Y� EiZh� UV� ibX� k]fX� XifW\� X]Y� :iZbU\aY� jcb� LUiYfghcZZ� _cbg]ghYbhYf)� =Yf� OYf`igh� Ub�MYf(
dYbh]b� XifW\� >bhkY]W\Yb� XYf� th\Yf]gW\Yb� r`Y� ]gh� [Ubn� VYXYihYbX6� UiZ� XYa� `Ub[Yb�PY[Y'� kY`W\Yb�
XUg� AUfn� bUaYbh`]W\� ]b� XYb� gdthYfYb�CU\fYb� XYf� Gihnib[gdYf]cXY� jcb� XYf� bU\Y� XYf� ;Uia_fcbY�
[Y`Y[YbYb�PibXghY``Y� nifvW_ni`Y[Yb� \Uh'� Y\Y� Yg� XUg� @fUbXY]� YffY]W\h'� k]fX� XYf� [fuzhY�MY]`� XYg�
MYfdYbh]bg� Ub� X]Y� Uhacgd\tf]gW\Y� EiZh� UV[Y[YVYb� ibX� [Y\h� [ tb n ` ] W\ � jYf `cfYb ) � =Yf� g]W\�
\]YfUig� Yf[YVYbXY� >fhfU[gYbh[Ub[� ]gh� gc� VYXYihYbX'� XUz� Y]bYfgY]hg� X]Y� ?cfhgYhnib[� XYf� AUfn(
bihnib[� VY]� :bkYbXib[� X]YgYf� tizYfgh� fc\Yb� FYh\cXY� kY[Yb� XYf� ghYh][� ghY][YbXYb� :fVY]hg(
`u\bY� ]b� ?fU[Y� [YghY``h� ]gh'� UbXYfgY]hg� XifW\� X]Y� >]bZv\fib[� Y]bYf� bYiYb� FYh\cXY'� VY]� kY`W\Yf�
XYf� MYfdYbh]bjYf`igh� [tbn`]W\� Uig[YgW\`cggYb� ]gh'� X]Y� AUfnbihnib[� Y]bYb� gc� fY]W\Yb� >fhfU[�
`]YZYfh'�XUz� XUXifW\� XYf�>fhfU[� XYg�PU`XYg� Uig� XYf�Ac`nbihnib[�[Ubn� ]b� XYb� LW\UhhYb� [YghY``h�k]fX)

BWQGKDT[� WQG� 7HTQKDT[%
=]Y� V]g\Yf� vV`]W\Y� AUfnbihnib[gaYh\cXY� [Y\h� XUfUiZ� Uig'� XUg� XifW\� X]Y� OYf`Yhnib[�

XYg� LhUaaYg� g]W\� V]`XYbXY� PibX\Uf n � ni� [Yk]bbYb)� GUW\� MgW\]fW\5� Ñ=]Y� AUfnY� ibX� X]Y�
AUfnVY\t`hYfÅ� \UVYb� k]f� bib� nk]gW\Yb� PibX\Uf n � ibX� DYfb\Ufn � ni� ibhYfgW\Y]XYb)� ;Y]�
GUXY`\u`nYfb'� ]bgVYgcbXYfY� VY]� :V)� YlWY`gU'� :V)� dYWh]bUhU'� I]big� g]`jYghf]g'� I)� Uighf]UWU'� EUf]l�
YifcdUYU�_Ubb� aUb� \]Y� ibX� XU�AUfnUigZ`vz� VYaYf_Yb6� X]YgYf� ]gh� b]W\hg� UbXYfYg� U`g� UighfYhYbXYg�
PibX�\Ufn) � sVYf� XYb� AUfnZ`iz� kUf� V]g� jcf� DifnYa� bif� gc� j]Y`� VY_Ubbh'� XUz� XYfgY`VY� ni�
Y]bYf� OYfkibXib[� ]b� ;Yn]Y\ib[� ghY\h)� GUW\� _vbgh`]W\Yb� cXYf� bUW\� gdcbhUb� \Yfjcf[YVfUW\hYb�
OYfkibXib[Yb� hf]hh� XYf� AUfnZ`iz'� UiW\� ÑKYg]bcg]gÅ� [YbUbbh'� ghtf_Yf� \Yfjcf6� bUaYbh`]W\�
k]fX� XifW\� ^YXY� OYfkibXib['� kY`W\Y� XUg�DUaV]ia� jYf`Yhnh'� AUfnZ`iz� YfnYi[h)� =]YgYf� gYhnh� g]W\�
nigUaaYb� Uig� Y]bYa� df]atfYb'� iba]hhY`VUf� bUW\� XYf� OYfkibXib[� Y]bhfYhYbXYb� ibX� bif� _ifnY�
RY]h� Ub\U`hYbXYb� AUfnZ`iz� jcb� [Yf]b[Yf� >f[]YV][_Y]h� ibX� Uig� Y]bYa� gY_ibXtfYb� AUfnZ`iz'� XYf�
Yfgh� Y]b][Y� RY]h� bUW\� XYf� OYfkibXib[� Y]bgYhnh)� =]YgYg� LY_fYh� ghUaah� UiggW\`]Yz`]W\� bif� Uig�
XYb� ]bZc`[Y� Y]bYg� PibXfY]nYg� YbhghUbXYbYb� AUfn_Ubt`Yb� XYg� bUW\� XYf� OYfkibXib[� [YV]`XYhYb�
GYi\c`nYg)� :iW\� X]Y� ;]`Xib[� XYf� AU fn [U ` ` Yb � ]gh� ghYhg� X]Y� ?c`[Y� Y]bYf�OYf`Yhnib[)� =]Y� AUfn(
[U``Yb� kYfXYb� ]a�DUaV]ia� Ub[Y`Y[h'� i)�nk)�nibtW\gh� ]b� XYf� ?cfa� U`g�PibXdUfYaW\ma)� Bb� XYf�K]bXY�
V]`XYb� g]W\� _Y]bY� dUh\c`c[]gW\Yb� AUfnVY\t`hYf)� =Yf� gY_ibXtfY� AUfnZ`iz� VY[]bbh� ]a� AcW\gcaaYf�
ib[YZt\f� XfY]� V]g� j]Yf�PcW\Yb� bUW\� XYf�OYfkibXib[� ibX� \t`h� kt\fYbX� XYf� OY[YhUh]cbgdYf]cXY�
gc� `Ub[Y� Ub'� V]g� X]Y�PibXY�[YgW\`cggYb� ]gh)� =]Y�AUfn[U``Yb� \UVYb� a]h� XYa�AUfnZ`iggY� b]W\hg�ni� hib)

=Ug� DYfb�\Ufn� V]`XYh� g]W\� VY]� Ac`nUfhYb� a]h� DYfb\c`n� U`g�OYfgW\`iz� XYf� ]a� DYfb\c`n�
jcf\UbXYbYb� @YZtzY)� =UXifW\� k]fX� Y]b� MY]`� XYg� Ac`n_ufdYfg� UVYf� jYfgW\`cggYb'� X)� \)� Uig� ^YbYb�
Ac`ndUfh]Yb'� kY`W\Y� ]a� ;Uia� X]Y� LUZh`Y]hib[� VYgcf[Yb'� Uig[YgW\U`hYh)� =Ug� DYfb\c`n� k]fX� XifW\�
XUg� DYfb\Ufn� [Y[Yb� XUg� Ld`]bh\c`n� UV[YgW\`cggYb)

U``aq\`]W\� ]a� OYe`UhZY� XYf� YefgYb� CU\eYf� XheW\� YebYhYegYf� >]b\UhYb� #I`qgmYb$� V]f� UhZ� .0� V]f� 0+�Wa �
bUW\� UhZjqegf� YejY]gYeg)� =]Y�PhbXZ`qW\Y�j]eX� EUW\Y� [YbUbbg)� =Uf� ]b� X]YfYe� UhfgeYgYbXY� hbX� UhfZ`]YwYbXY�
AUem� ahw� f]W\� ]b� XYa� hbgYe� XYefY`VYb� VYZ]bX`]W\Yb� @eUbXY]� fUaaY`b'� Uhf� jY`W\Ya� Yf� icb� RY]g� mh� RY]g�
Uhf[Y_eUgmg� j]eX)� =Uf� PhbX\Uem� Z`]Ywg� bhe� Ub� XYb� Ze]fW\Yb� LgY``Yb� Uhf)� =heW\� X]Y� f]W\� cZg� j]YXYe(
\c`YbXYb� OYejhbXhb[Yb� YadZqb[g� XYe� ;Uha� ]aaYe� j]YXYe� bYhY� KY]mhb[Yb'� jY`W\Y� ]\b� mhe� AUemUhf(
fW\Y]Xhb[� iYeUb`UffYb'� fc� XUw� XYe� AUemUhfZ`hw� jq\eYbX� XYe� OY[YgUg]cbfdYe]cXY� hbhbgYeVecW\Yb� ]a�
@Ub[Y� V`Y]Vg)� Ba� bqW\fgYb� CU\eY� j]eX� X]Y� EUW\Y� j]YXYe� iYe[erwYeg� hbX� fc� U``Y� CU\eY'� V]f� f]Y�
^Y� bUW\� XYe� :fgeY]b\Y]g� XYf� LgUaaYf� Y]bY� Ar\Y� icb� 0� V]f� 3� a� YeeY]W\g)� =Ua]g� XUf� AUem� f]W\� b]W\g�
sVYe� X]Y� [UbmY� PhbXZ`qW\Y� UhfVeY]gYg'� j]eX� Yf� XheW\� Ac`mfdqbY'� jY`W\Y� fW\]YZ� [Y[Yb� X]Y� LgUaaUW\fY�
]b� _`Y]bYb'� _sbfg`]W\� \Ye[YfgY``gYb� LdU`gYb� XYe� PhbXZ`qW\Y� Y]b[YfYgmg� jYeXYb'� ar[`]W\fg� X]eY_g'� X)� \)�
UhZ� XYa� _semYfgYb� PY[Y� ]b� XYb� @eUbXY]� [Y`Y]gYg)� =Uf� >ebYhYeb� XYe� PhbXeqbXYe� bYbbg� aUb� XUf�
ÄI`qgmYb}� cXYe� XUf� Ä:bm]Y\Yb� XYe� EUW\Yb})
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1LQH�QHWH�9HVKRGH�GHT�4DT[JHYLQQWQJ%
:ig� XYa� jcfghY\YbX� @YgU[hYb� [Y\h� \Yfjcf'� XUz� k]f� ]b� XYf�EU[Y� g]bX'� jcb� gY\f� \UfnfY]W\Yb

GUXY`\u`nYfb'� kY`W\Y� DYfb\c`n� V]`XYb'� jcb� XYb� D]YZYfbUfhYb� ibX� XYf� EtfW\Y'� UiW\� c\bY� tizYfY �
K]bXYb(� ibX� DUaV]iajYf`Yhnib[� XYg� ;UiaYg� AUfn� [Yk]bbYb� ni� _ubbYb'� kYbb� k]f� XYb� ;Uia� gc�
UbVc\fYb'�XUz�X]Y�;c\f`uW\Yf� bif� ]a�Ld`]bhY� jYf`UiZYb� ibX� XUg�DYfb\c`n� \uW\ghYbg� hUb[]YfYb)� =UfUiZ�
VYfi\h� Y]bY� bYiY� FYh\cXY� XYf� AUfn[Yk]bbib['� kY`W\Y� ]a� ?c`[YbXYb� VYgW\f]YVYb� kYfXYb� gc``)
>g� gY]� vVf][Ybg� \]Yf� XUfUiZ� \]b[Yk]YgYb'� XUz� aUb� gW\cb� jcb� U`hYfg\Yf� X]Y� EtfW\Y� #EUf]l� Yifc(
dUYU$� XifW\� :bVc\fYb � UiZ� AUfn� [Ybihnh� \Uh6� aUb� \Uh� UVYf� \]Yf'� kU\fgW\Y]b`]W\� ]b� XYf�
:bbU\aY'� XUz� XYf� [fuzhY�AUfn[Y\U`h� ]b� XYf� :lY� XYg� ;UiaYg� g]W\� VYZ]bXYh'� X]Y� EtfW\YbghtaaY'�
jcb� ]f[YbX� Y]bYa� Iib_hY� XYf� IYf]d\Yf]Y� Uig[Y\YbX'� [Y[Yb� XUg� RYbhfia� ni� Ub[YVc\fh� ibX� nkUf�
]b� XYf� PY]gY'� XUz� XUg� ;c\f`cW\� Y]bY� YhkUg� UbghY][YbXY� K]W\hib[� Yf\U`hYb� \Uh)� GUW\� @UmYf5
Ñ?cfghVYbihnib[Å'� 4)�:iZ`U[Y'� LY]hY� 03/'� ghY``Yb� g]W\� VY]� XYf� EtfW\Y� kY[Yb� ]\fYf� _fcbYbZfY]Yb�
>bhk]W_`ib[� ]a� \u\YfYb� :`hYf�PibXf]ggY� Y]b� U`g� LdU`hYb'� kY`W\Y� ]b� XYf�Gt\Y� XYg� cXYf� XifW\� XUg�
FUf_� ]b� hU[Ybh]U`Yf� cXYf� fUX]U`Yf� K]W\hib[�jYf`UiZYb� ibX� g]W\� a]h� AUfn� Zv``Yb)� PYbb� aUb� bib'�
jcb� Y]bYa� Iib_hY� XYf� IYf]d\Yf]Y� Uig[Y\YbX'� XUg� Ld`]bh\c`n� ]b� nkY]� jYfgW\]YXYbYb� K]W\hib[Yb�
XifW\Vc\fYb� kvfXY'� gc� kvfXY� aUb� jcfUigg]W\h`]W\� XUg� ]b� XYb� LdU`hYb� ibX� Ub� XYf� @fYbnY�
nk]gW\Yb� Ld`]bh� ibX� DYfb� jcf\UbXYbY� AUfn� ]b� j]Y`� [fuzYfYf� FYb[Y� [Yk]bbYb� U`g� XifW\� X]Y�
;c\fib['� X]Y� ]b� XYf� K]W\hib[� [Y[Yb� XYb� F]hhY`dib_h� \]b� Ub[Y`Y[h� ]gh)� =]Y� ]b� X]YgYf� ;Yn]Y\ib[
Ub� XYf� EtfW\Y� Yfgh� jcfnibY\aYbXYb� OYfgiW\Y� kYfXYb� ibg� VU`X� @Yk]z\Y]h� [YVYb)

HV� X]Y� bYiY�FYh\cXY'� kY`W\Y� k]f� \]Yf� gW\]`XYfb� kc``Yb'� UiW\� VY]� ^YbYb� GUXY`\c`nUfhYb'�
kY`W\Y� _Y]b� DYfb\c`n� V]`XYb� k]Y� ?]W\hY'� MUbbY� YhW)� UbkYbXVUf� ]gh'� aiz� Yfgh� XifW\� kY]hYfY�
OYfgiW\Y� YfdfcVh� kYfXYb)

.HUFKTHLEWQJ�GHU�4DT[QWV[WQJUDSSDTDVHU%
=Yf�AUfngUaa`Yf� #g]Y\Y�:VV]`Xib[Yb� ,,� ibX� ,-$� VYghY\h� XYf� AUidhgUW\Y� bUW\� Uig� nkY]�

MY]`Yb'� kY`W\Y� kt\fYbX� XYg� @YVfUiW\Yg� XifW\� Y]bYb� Y]bZUW\Yb� AUbX[f]ZZ� jYfVibXYb� ibX� [Y`ugh�
kYfXYb� _ubbYb)� =Yf� Y]bY� MY]`� ," � kY`W\Yf� XYb� LUaaY`(� ibX� :VZ`iz_UbU`� XYg� AUfnYg� jcfghY``h'�
k]fX� XifW\� Y]b� _b]YZufa][� [YVc[YbYg� [izY]gYfbYg� Kc\f� 6 � jcb� 0/�F F � E]W\hkY]hY� a]h� Y]bYf�
Z`UbgW\YbUfh][Yb� >fkY]hYfib[�/ �Ua� ibhYfYb� >bXY� [YV]`XYh6� `YhnhYfY� X]Ybh� a]h� A]`ZY� Y]bYg� VYeiYa�
ni� VYX]YbYbXYb� ;U^cbYhhjYfgW\`iggYg� nif� :iZbU\aY� XYg� nkY]hYb� MY]`Yg'� XYg� :ddUfUhYg� - " � X)� ])�
XYg� Y][Ybh`]W\Yb� LUaaY`VYW_Ybg'� kY`W\Yg� X]Y� ?cfa� Y]bYf� YbhgdfYW\YbX� X]aYbg]cb]YfhYb� @`Ug(
V]fbY� VYg]hnh)

Rk]gW\Yb� XYa� KUbXY� XYf� @`UgV]fbY� ibX� XYa� tizYfYb� ]b� XYf� ?`UbgW\Y� jYfh]YZh� Ub[Y(
VfUW\hYb� DfY]gf]b[Y� VYZ]bXYh� g]W\� Y]b� =]W\hib[gf]b[� jcb� EYXYf'� XifW\� kY`W\Yb� a]h� A]`ZY� XYg�
Yfkt\bhYb� OYfgW\`iggYg� Y]bY� `iZhX]W\hY�OYfV]bXib[� jcb� ?`UbgW\Y� ibX� ;]fbY� bUW\� ;YXUfZ� VYk]f_h�
kYfXYb� _Ubb)� :b� XYb� =]W\hib[gf]b[�. � gW\`]Yzh� g]W\� bUW\� ]bbYb� Y]b� nkY]hYf� ]b� X]Y� ?`UbgW\Y�
jYfh]YZhYf� DfY]gf]b['� kY`W\Yf� XifW\� gY]bY� ]bbYfY� ;Y[fYbnib[� a]h� XYa� :VZ`izfc\fY� XYfUfh][� _cffY(
gdcbX]Yfh'� XUz� XYf� :igZ`iz� XYg� AUfnYg� ]b� XYb� ibhYfYb� MY]`� XYf� @`UgV]fbY� bif� XifW\� :VhfcdZYb�
YfZc`[Yb� _Ubb)� =Yf� gc[YbUbbhY� MfcdZf]b[� 7 � Yfau[`]W\h� ]bZc`[YXYggYb� X]Y� kY]h[Y\YbXghY� KY]b(
\U`hib[� XYf� OYfgW\`izghY``Yb� ibX� XUXifW\� VY]� XYf� AUbX\UVib[� Y]bYb� `Y]W\hYb� ibX� VYeiYaYb�
@YVfUiW\� XYg� :ddUfUhYg)

=]Y� ?`UbgW\Y� VYg]hnh� Ub� XYf� LhY``Y� 9 � XYg� ]bbYfYb� jYfh]YZhYb� DfY]gf]b[Yg'� ibX� nkUf�
ibhYf\U`V� XYg� :VZ`izfc\fYg� Y]b� Di[Y`jYbh]`'� kY`W\Yg� VY]� UVktfhg\tb[YbXYf� ;]fbY� XYfUfh][� Zib_(
h]cb]Yfh'� XUz� nkUf� Y]b� :ig[`Y]W\� XYg� EiZhXfiW_Yg� ]bbYf(� ibX� UizYf\U`V� XYg� :ddUfUhYg� ghUhhZ]bXYb'
GC=BM� UVYf� XUg� `Y]W\h� Z`vW\h][Y� ibX� XYb� kYfhjc``ghYb� ;YghUbXhY]`� XYg� AUfnYg� V]`XYbXY� MYfdYbh]bu`�
jYf`cfYb� [Y\Yb� _Ubb)� =ifW\� XYb� MfcdZf]b[� k]fX� Y]bY� OYfibfY]b][ib[� XYf�OYbh]`uZZbib[� jYfa]YXYb)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



(.

?`UbgW\Y� ibX� :VZ`izfc\f� kYfXYb� Uig� hYW\b]gW\Yb� @fvbXYb� U`g� VYgcbXYfY� LhvW_Y� \Yf(
[YghY``h� ibX� gcXUbb� XifW\� nkY]� ]b� XYf� ?][if� ,,� jcf� ibX� \]bhYf� X]Y� RY]W\bib[gYVYbY� ZU``YbXY�
LW\fUiVYb� a]hY]bUbXYf� jYfVibXYb)

GUW\� XYf� `tb[YfYb� ibX� kt\fYbX� XYg� @YVfUiW\Yg� \cf]ncbhU`� Ub[YcfXbYhYb� :W\gY� XYg�
Kc\fYg� Zv\fh� Y]bY� _ftZh][Y'� Ub� XYf� LhY``Y� 51� gc`]X� acbh]YfhY� ;YZYgh][ib[ggW\fUiVY� L '� kY`W\Y�
XifW\� =fY\Yb� XYg� Kc\fYg� a]h� ]\fYa� _cb]gW\Yb� @Yk]bXY� @� gc� kY]h� ]b� XUg� Ac`n� XYg� UiZ� AUfn�
ni� bihnYbXYb� ;UiaYg� Y]b[YZv\fh� kYfXYb� _Ubb'� XUz� XUg� Xcfh� VYZ]bX`]W\Y'� Ub� gY]bYa� NaZUb[Y�
ni[YgW\tfZhY� Kc\fYbXY� g]W\� Ub� X]Y� Ub[YfuhYhY� K]bXY� ibX� XYb� Ld`]bh� a]h� XYf� [YkvbgW\hYb�
:VX]W\hib[� gW\`]Yzh6� `YhnhYfYg� YfZc`[h� XYfUfh]['� XUz� XUg�AUfn'� kY`W\Yg� gdYn]Y``� VY]� XYf� LW\kUfn(
Zu\fY� Uig� XYb� bUW\� VY]XYb� LY]hYb� ]b� XUg� ^vb[ghY�Ac`n� [YZv\fhYb� ;c\f`uW\Yfb� Z`]Yzh'� c\bY�OYf`igh�
jca� Kc\fY� UiZ[YbcaaYb� ibX� ]b� XYf� @`UgV]fbY� [YgUaaY`h� k]fX)

(88>@:FA=� ""! (88>@:FA=� "#!

4DT[HTVTDJ� GHT�>FKYDT[I_KTH� EHL�-QYHQGWQJ� GHT� QLHGHT_UVHTTHLFKLUFKHQ
9HVKRGH%

;Y]� XYf� LW\kUfnZu\fY� _Ubb� aUb� bUW\� XYf� \YihY� bcW\� [YVftiW\`]W\Yb� FYh\cXY� UiZ�
Y]bYb� AUfnYfhfU[� jcb� XifW\gW\b]hh`]W\� .� D A � dfc� LhUaa� fYW\bYb� ibX� nkUf� `]YZYfb� LhtaaY� XYf�
YfghYb� D`UggY� jcb� -1� = F � ;figh\u\YbXifW\aYggYf� UiZktfhg� -"+� V]g� 0Ç+�D A � ibX� LhtaaY� XYf�
nkY]hYb� D`UggY� jcb� ,3� V]g� -0� Wa � =ifW\aYggYf� `"H� V]g� -"3� DA " � gcbUW\� Y]b� LhUaa� XifW\(
gW\b]hh`]W\� .�DA" � kcVY]� X]Y� LhUbXcfhgjYfgW\]YXYb\Y]hYb� gW\cb� YbhgdfYW\YbX� VYfvW_g]W\h][h� kcfXYb
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g]bX)� =Yf� MYfdYbh]b[Y\U`h� VYhft[h� bUW\� Lhu[Yf� ,3� V]g� -/!'� bUW\� XYb� bYiYghYb� >f\YVib[Yb�
^YXcW\� bif� ,1"0w� kY]`� Y]b� [fczYf� MY]`� XYg� MYfdYbh]bYg� g]W\� kt\fYbX� XYf� :iZVYkU\fib[� XYg�
Kc\\UfnYg� ]b� cZZYbYb� ?tggYfb� V]g� nif� OYfUfVY]hib[� jYfZ`vW\h][h)

MUhgtW\`]W\� ]gh� XYf� OYf`igh� Ub� th\Yf]gW\Yb� r`Yb� ]b� XYf� ]b� G]YXYfughYffY]W\� vV`]W\Yb�
AUfnbihnib[g]bYh\cXY� VY[fvbXYh6� X]YgY� ]gh� gW\cb� Y]b[Ub[g� VYgW\f]YVYb� kcfXYb)� Ba� If]bn]dY�
VYfi\Yb� X]Y� b]YXYfughYffY]W\]gW\Y'� X]Y� ZfUbnug]gW\Y� ibX� X]Y� UaYf]_Ub]gW\Y� FYh\cXY� UiZ� @Yk]b(
bib[� jcb�PibX�\Ufn'� X)� \)� X]Y� UiZ� AUfn� ni� bihnYbXYb� LhtaaY� kYfXYb� UVg]W\h`]W\� jYfkibXYh�
ibX� X]Yg� [YgW\]Y\h� XifW\� >bhZYfbib[� XYf� K]bXY� ibX� XYg� DUaV]iag)� =]Y� OYfkibXib[� k]fX� ]a�
EUiZY� XYg� LcaaYfg� aY\faU`g� YfbYiYfh� ibX� XUXifW\� X]Y� PibXghY``Y� jYf[fuzYfh)� =Ug� \Uh� XYb�
RkYW_'� UiZ� XYb� ;Uia� ]aaYf� k]YXYf� bYiY� KY]nY� UignivVYb)

P]Y� gW\cb� Yfkt\bh'� VYghY\h� bib� UVYf� X]Y� Fu[`]W\_Y]h'� VY]� XYb� \Ufn\t`h][Yb� Dcb]ZYfYb'�
kY`W\Y� DYfb\c`n� V]`XYb'� b]W\h� XUg� PibX\Ufn� ni� [Yk]bbYb'� gcbXYfb� XUg� DYfb�\Ufn� ibX� XUg�
_Ubb� ]b� XYf� PY]gY� [YgW\Y\Yb'� XUz� aUb� ]a� Ld`]bh\c`n� nkY]� ;c\f`uW\Yf� \YfghY``h'� kY`W\Y� jcb�
Y]bYa� Iib_hY� XYf� IYf]d\Yf]Y� XYg� ;UiaYg� Uig[Y\YbX'� atz][� UbghY][YbX� [Y[Yb� nkY]� UbXYfY�
X]UaYhfU`� [Y`Y[YbY� Iib_hY� XYg� LhUaaiaZUb[Yg� jYf`UiZYb'� c\bY� ^YXcW\� X]Y� IYf]d\Yf]Y� Ub� X]YgYb�
nkY]� Iib_hYb� [Ubn� ni� YffY]W\Yb'� VYnk)� X]Y� YfghYfY� ni� XifW\VfYW\Yb)� =]YgY� nkY]� DUbt`Y� gc``Yb�
gc� [YZv\fh� kYfXYb'� XUz� g]Y� XUg� DYfb\c`n� ghY``YbkY]gY� hUb[]YfYb)� =]Y� =ifW\Vc\fib[� XYg� Ld`]bhg�
vVh� Y]bYb� XYfUfh][Yb� KY]n� UiZ� X]Y� Na[YVib[� Uig'� XUz� g]W\� X]Y� ;c\f`uW\Yf� a]h� AUfn� Zv``Yb'�
kY`W\Yg� bib� bUW\� UVktfhg� Z`]Yzh� ibX� Ub� ^YbYb� Iib_h� XYf� IYf]d\Yf]Y� [Y`Ub[h'� jcb� kY`W\Yb� Uig(
[Y\YbX� X]Y� ;c\f`uW\Yf� \Yf[YghY``h� kcfXYb� g]bX)� :b� X]YgYa� Iib_hY� aiz� gY`VghjYfghtbX`]W\� X]Y�
K]bXYbgW\]W\hY� ibX� XUg�DUaV]ia� XifW\VfcW\Yb� kYfXYb'�Yg� V]`XYh� g]W\� XU\Yf� Xcfh� UiW\�PibX\Ufn) �
=Ug� UVZ`]YzYbXY� AUfn� hf]hh� Uig� XYa� LhUaaY� \YfUig)� PYbb� aUb� bib� Ub� XYa� VYnY]W\bYhYb�
Iib_hY� Y]b� au[`]W\gh� `iZhX]W\h� gW\`]YzYbXYg� @YZtz� UbVf]b[h'� gc� gUaaY`h� g]W\� ]b� XYagY`VYb�
XUg� UigZ`]YzYbXY� AUf-� Ub)

=]YgYg� Ub� XYf� LW\kUfnZu\fY� jYfgiW\gkY]gY� Ub[YghY``hY� >ldYf]aYbh� \Uh� Y]b� tizYfgh�
[vbgh][Yg� KYgi`hUh� Yf[YVYb'� gc� XUz� XYf� OYfZUggYf� XUXifW\� ni� XYf� Dcbghfi_h]cb� XYg� Ub� UbXYfYa�
HfhY� VYgW\f]YVYbYb� :ddUfUhYg� Ub[YfY[h� kcfXYb� ]gh)

=Yf� Ocf[Ub[� VY]� XYf� AUfn[Yk]bbib[� a]h� ;Ybvhnib[� X]YgYg� :ddUfUhYg� ]gh� Zc`[YbXYf5�
bUW\� AYfghY``ib[� XYf� nkY]� ;c\f`uW\Yf'� kY`W\Y� a]h� Y]bYa� [Yku\b`]W\Yb'� YbhgdfYW\YbX� ghUf_Yb�
;c\fYf%$� YfZc`[h'� k]fX� XYf� UiZ� LY]hY� .3� VYgW\f]YVYbY� :ddUfUh� Ub� XYb� ;Uia� Ub[YgW\fUiVh� ibX�
XUg� `iZhX]W\h� UVgW\`]YzYbXY� @`Ug[YZtz� Ub[Y\tb[h)� LW\cb� Ua� btW\ghYb� MU[Y� nY][h� g]W\� Y]b� AUfn(
Uighf]hh'� kY`W\Yf� fUgW\� Ub� BbhYbg]hth� nib]aah'� Ua� >bXY� XYg� Xf]hhYb� MU[Yg� UVYf� gW\cb� bU\Yni�
UiZ\ufh)� Ba� @`Ug[YZtzY� gUaaY`h� g]W\� XUg� Uig[YhfYhYbY� MYfdYbh]b� Ub'� ibX� nkUf� Ua� ;cXYb� XYg(
gY`VYb� Y]b� D`iadYb� fY]b� kY]zYb� AUfnYg� #Dc`cd\cb]ia$� jcb� XYa�:iggY\Yb� [YfY]b][hYb�PUW\gYg)�
sVYf� X]YgYa� aY\f� ZYghYb� LhcZZY� ghY\h� Y]bY� gW\kUW\� [Y`V� [YZtfVhY'� _`UfY'� XifW\g]W\h][Y'� `Y]W\h�
Z`vgg][Y� LiVghUbn'� Y]b� ZUgh� fY]bYg� ibX� bif� XifW\� [Y`ughYg� Dc`cd\cb]ia� ghUf_� [Ygthh][hYg�MYfdYbh]b)�
=]Y�FYb[Y�XYf�Z`vgg][Yb�LiVghUbn�]gh�XYa�Oc`iaYb�bUW\�kYgYbh`]W\�[fuzYf�U`g�^YbY�XYf�ZYghYb�LiVghUbn)

=]Y� ;Y\UbX`ib[� ]a� W\Ya]gW\Yb� EUVcfUhcf]ia'� VY]� kY`W\Yf� XUg� `Y]W\h� Z`vgg][Y� MYfdYbh]b�
XifW\� =Ygh]``Uh]cb� jcb� XYa� ZYghYb� Dc`cd\cb]ia� [YhfYbbh� kifXY'� \Uh� Zc`[YbXY� KYgi`hUhY� Yf[YVYb5�
Rif� =Ygh]``Uh]cb� [Y`Ub[hYb� --1� A � Kc\\Ufn� ]b� XYa� RighUbXY'� k]Y� Yg� XYa� AUfngUaaY`UddUfUhY�
YbhbcaaYb� kifXY)� =]YgYg� JiUbhia� kifXY� VY]� Y]bYf�:bVc\fib[� [YkcbbYb)� =]Y� =Ygh]``Uh]cb� \Uh�
Y]bY� :igVYihY� jcb� 24� A� kUggYf\Y``Yb� ZY]bghYb� MYfdYbh]bg� ibX� ,/1"4[� ZY]bghYg� \Y``[c`X[Y`VYg�
Dc`cd\cb]ia� VYghYf� LcfhY� Yf[YVYb)� +",� A � YbhZU``Yb� UiZ�OYfibfY]b][ib[Yb� #ZY]bYf� LhUiV� i)� X[`)$)

%$� Rhe� AYefgY``hb[� XYe� ;c\e`rW\Ye� j]eX� a]g� OcegY]`� Y]b� ;c\eYe� iYejYbXYg'� jY`W\Ye� XheW\� Y]bY�
DheVY`� a]g� XYe� AUbX� ]b� ;YjY[hb[� [YfYgmg� j]eX� hbX� Y]b� EcW\� ]a� =heW\aYffYe� icb� ,� = F � ]b� XYe� Eqb[Y�
icb� a]bXYfgYbf� -+� =F � YemYh[g)
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=Ug�IYfnYbhjYf\t`hb]g� ghY``h� g]W\� XU\Yf� ibhYf� XYf�OcfUiggYhnib['� XUz� VY]� XYf�AUfn[Yk]bbib[� ibX�
?UVf]_Uh]cb� ]a� @fczYb� _`Y]bY� OYfibfY]b][ib[Yb� ibjYfaY]X`]W\� g]bX'� fibX� k]Y� Zc`[h5

>g� ]gh� gW\cb� Y]b[Ub[g� XUfUiZ� \]b[Yk]YgYb� kcfXYb'� XUz� XYf� V]g\Yf][Yb� AUfnbihnib[g(�
aYh\cXY� [fczY�Ftb[Y`� Ub\UZhYb)� :iZ� X]YgYb� Iib_h� kc``Yb� k]f� ]a� GUW\Zc`[YbXYb� bt\Yf� Y]b[Y\Yb)

=]Y� LW\kUfnZu\fY� ]gh� gc� UizYfcfXYbh`]W\� k]XYfghUbXgZt\]['� XUz� g]Y� X]Y� gW\kYfYb� OYf(
`Yhnib[Yb'� kY`W\Y� ]\f� XifW\� XYb� IYW\Yf� a]h� XYa� =YlY`� ni[YZv[h� kYfXYb'� `Y]W\h� jYfhft[h'� UiZ�
[vbgh][Yb� LhUbXcfhYb� gc[Uf� c\bY� ]a� RikUW\g� kYgYbh`]W\� VYY]bhftW\h][h� ni� kYfXYb)� =Ug� Ac`n�
jYf_]Ybh� Ub� XYb� [Y\UfnhYb� LhY``Yb� gY\f� ghUf_'� X)� \)� Yg� ghY][Yfh� g]W\� gY]b� AUfn[Y\U`h� Xcfh� [Ubn�
VYXYihYbX6� XUfia� ]gh� Yg� gY\f� VY[Y\fh� nia�RkYW_Y� XYf�OYf_c\`ib['� kY`W\Y� ]b� `]Y[YbXYb�FY]`Yfb�
YfZc`[h)� >g� `]YZYfh� gc\]b� UizYf� Y]bYf� jcfnv[`]W\Yb� Ac`n_c\`Y� UiW\� bcW\� kYfhjc``Y� GYVYbdfcXi_hY�
#D]Ybu`'� Ac`nhYYf� YhW)$)

=Yf� AUfnYfhfU[� _Ubb� XifW\gW\b]hh`]W\� a]h� .� D A � Kc\\Ufn� #K]bb\Ufn� ibX� LW\Uff\Ufn$�
Ub[YbcaaYb� kYfXYb'� k]Y� gW\cb� Zfv\Yf� Ub[Y[YVYb� kcfXYb� ]gh)� AibXYfh� LhtaaY� [YVYb� gcbUW\�
.++� D A � Kc\\Ufn)� =Ujcb� kYfXYb� VY]� XYf� ]b� G]YXYfughYffY]W\� [Y[Ybktfh][� bcW\� [YVftiW\`]W\Yb�
=Ygh]``Uh]cbgaYh\cXY� YfnYi[h5
,40� D A � VfUibYg� Dc`cd\cb]ia� nia� [Y[Ybktfh][Yb� FUf_hdfY]gY� jcb� D� -/"Ä� dfc� J � D� .1"3+�
ibX� 0+� D A � MYfdYbh]b� nia� [Y[Ybktfh][Yb� FUf_hdfY]gY� jcb� D� 21"Ä� dfc� J � )� Ñ� .3"�Ä
nigUaaYb� -/0� DA $ � =Yf� KYgh� dYf� 00� D A � YbhZt``h� UiZ� Ac`ngW\UfhYb'� OYfibfY]b](
[ib[Yb� ibX� IfcXi_h]cbgjYf`igh)� =Yf� @YgUah^U\fYgYf`ug� jcb� ,++� [Y\UfnhYb� LhtaaYb�
VYhft[h� XU\Yf� ;fihhc� D� 3/)3+
=]Y� PYfVib[g(� ibX� >fnYi[ib[g_cghYb� VYhfU[Yb� Zvf� .++� D A � Kc\\Ufn%$� )� )� D�/1"0+
>g� Yf[]Vh� g]W\� XU\Yf� Zvf� ,++� LhtaaY� Y]b� KY]bYfhfU[� jcb� D� .3".+
cXYf� Zvf� Y]bYb� LhUaa� jcb� .3Ç.� AY``Yf� dfc� CU\f)

=Ug� ktfY� bib� Y]b� gY\f� gW\ubYf� >fhfU['� kYbb� UiZ� ,� B ; � ?`tW\Y� ,++� LhtaaY� bUW\\U`h][�
UiZ� AUfn� [Ybihnh� kYfXYb� _ubbhYb'� kUg� ^U� XYb_VUf� ]gh'� kYbb� Ub[YbcaaYb� k]fX'� XUz� X]Y� bUW\�
`Ub[^t\f][Yf� AUfnbihnib[� XYa� :VghYfVYb� bU\Yb� LhtaaY'� kY`W\Y� nif� ?t``ib[� [Y`Ub[Yb� avggYb'�
[`Y]W\� XifW\� XYb� jcf\UbXYbYb�GUW\kiW\g� k]YXYf� YfgYhnh� kYfXYb)� =Ug� ]gh� UVYf� `Y]XYf� b]W\h� XYf�
?U``)� :iZ� Y]bYf� VYgh]aah� VY[fYbnhYb� ?`tW\Y� ]gh� X]Y� RU\`� XYf� UVghYfVYbXYb� LhtaaY� j]Y`� [fuzYf�
U`g� X]Y� RU\`� ^YbYf� LhtaaY'� kY`W\Y� Uig� XYa� jcf\UbXYbYb� GUW\kiW\g� ]b� X]Y� D`UggY� XYf� \Yff(
gW\YbXYb� ibX� nif� AUfnbihnib[� hUi[`]W\Yb� LhtaaY� Y]bfvW_Yb'� kY`W\Yf� ?U``� XUbb� Y]bhf]hh'� kYbb�
X]YgY� Y]bY� F]bXYghghtf_Y� jcb� ,3� = F � ;figh\u\Y� YffY]W\h(� \UVYb)� =]Y� ?c`[Y� XUjcb� ]gh'� XUz� X]YgY�
?`tW\Y� Zvf� `tb[YfY�RY]h� jcb� XYf�AUfnbihnib[� Uig[YgW\`cggYb� V`Y]Vh'� UiW\� XUbb'� kYbb� X]Y� Ac`n(
bihnib[� UiggW\`]Yz`]W\� bif� ]a� I`YbhYfVYhf]YVY� YfZc`[h� ibX� kYbb� ghUaakY]gY� [Yd`YbhYfh� k]fX)�
>g� ghYfVYb� gc\]b� XcW\� j]Y`Y� LhtaaY� jcfnY]h][�UV'� Y\Y� g]Y� bcW\� ju``][� Uig[Ybvhnh� kYfXYb� _cbbhYb)�
GUW\� XYb� @fvbXYb� Zvf� X]YgYg� :VghYfVYb� ]gh� V]g\Yf� kY]hYf� b]W\h� [YZcfgW\h� kcfXYb6� aUb� \Uh� g]W\�
YVYb� a]h� XYf� MUhgUW\Y� Y]bZUW\� UV[YZibXYb)� =Yf� AUidh[fibX� XYg� :VghYfVYbg� `]Y[h� aY]bYg�
>fUW\hYbg� ]b� XYf� AUfnbihnib[� gY`Vgh)� =Yf� ;Uia� k]fX� XifW\� X]Y� gW\kYfYb� OYfkibXib[Yb� ]b�
Y]bYb� _fUb_\UZhYb� RighUbX� [YVfUW\h'� ]b� kY`W\Ya� Yf� U``Yb� XYb� ]\b� VYXftb[YbXYb� @YZU\fYb� cf[U(
b]gW\Yf� ibX� Ubcf[Ub]gW\Yf� GUhif� b]W\h� aY\f� gc� `Y]W\h� P]XYfghUbX� `Y]ghYb� _Ubb'� k]Y� Yf� Yg

MYfdYbh]b� )
Dc`cd\cb]ia
OYfibfY]b][ib[Yb� ibX� <U`c

RigUaaYb� ]ii� *Ñ)

%$�IYW\Ye`c\b�
=Yfg]``Ug]cbf_cfgYb
?eUW\g_cfgYb� hbX� iYefW\]YXYbY� LdYfYb

D�.1((
2(0+
.(|

RhfUaaYb� D�/1'0+
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jYfacW\h� \thhY'� kYbb� Yf� [Ubn� ]bhU_h� [YV`]YVYb� ktfY� cXYf�XcW\� kYb][ghYbg� X]Y�Fu[`]W\_Y]h�[Y\UVh
\thhY'� X]Y� PibXYb� au[`]W\gh� VU`X� k]YXYf� ni� jYf\Y]`Yb)� LhUhh� XYggYb� kYfXYb� ]\a� ]aaYf� k]YXYf
bYiY� PibXYb� ni[YZv[h'� c\bY� XUZvf� gcf[Yb� ni� _ubbYb'� XUz� g]W\� X]Y� U`hYb� PibXYb� gW\`]YzYb)�
LhY``YbkY]gY� \UVYb� g]W\� UiW\� UbXYfY� Ac`nUfhYb� Ub[Yg]YXY`h� ibX� X]Y� LW\kUfnZu\fY� jYfXftb[h6�
XUg� hih� bUaYbh`]W\� X]Y�KchViW\Y� [YfbY� ibX� g]Y� k]fX� jcb� XYb� VtiYf`]W\Yb�PU`XVYg]hnYfb� XYg\U`V�
a]h� huh`]W\Ya� AUggY� jYfZc`[h� ibX� XifW\� DU\`\]YV� YbhZYfbh)� =]Y� ?c`[Y� gc`W\Yf� FUzbU\aYb� g]bX�
[fuzYfY� ibVYghcW_hY� ?`tW\Yb� ]a� LW\kUfnZu\fYb(I`YbhYfkU`XY)� MUhgUW\Y� ]gh'� XUz� k]f� ]a� LW\kUfn(
Zu\fYb[YV]YhY�G]YXYfughYffY]W\g� ]a� =ifW\gW\b]hh� _Uia� aY\f� -0�GcfaU`ghtaaY� UiZ� ,� B ; � LW\kUfn(
Zu\fYbkU`X� fYW\bYb� _ubbYb)

Gib� `]Y[h� Yg� UVYf� UiZ� XYf� AUbX'� XUz� VY]� Y]bYf� dZ`Y[`]W\Yb� I`YbhYfk]fhgW\UZh'� jcfUig(
[YgYhnh'� XUz� X]YgY`VYb� bcfaU`� YfkUW\gYb� _ubbYb� ibX� gW\kYfYb� OYf`Yhnib[Yb� b]W\h� Uig[YgYhnh�
g]bX'� a]bXYg hYbg � ,++� UiZ� AUfn� bihnVUfY� LhtaaY� dfc� ,� B ; � g hcW_Yb� _ubbhYb' � ^U� VY]�
gY\f� gcf[Zt`h][Yf� P]fhgW\UZh� [Yk]z� a]bXYghYbg� -++� LhtaaY)

;Y]� XYa� Ocf\UbXYbgY]b� jcb� a]bXYghYbg� ,++� \Ufnbihnib[ghvW\h][Yb� LW\kUfnZu\fYb� UiZ�
XYf� ?`tW\Y� jcb� ,� B ; � kvfXY� XYf�>fhfU[� Zvf� X]Y�?`tW\YbY]b\Y]h� VY]� XYf� ^Yhn][Yb�:igVYihY� D.3Ç.+'�
VY]� -++� LhtaaYb� D� 21Ç1+� dfc� ,� B ; � VYhfU[Yb)� >]b� gc`W\Yg� BXYU`� ]gh� VY]� XYf�b]YXYfughYffY]W\]gW\Yb�
FYh\cXY� UVgc`ih� ibYffY]W\VUf)

0LH�=HIRTP� GHT�4DT[JHYLQQWQJ� LP�BDOGH
]gh� XU\Yf� jcb� XYf� [fuzhYb� ;YXYihib[)� ;Y]� XYa� \YihY� bcW\� ]b� :bkYbXib[� ghY\YbXYb� OYfZU\fYb�
]gh� XYf�OYf`igh� Ub� th\Yf]gW\Yb� r`Yb� #MYfdYbh]b$� Y]b� ibjYf\t`hb]gatz][� [fczYf'� gc� XUz� VYXYihYbXY�
PYfhY� X]fY_h� jYf`cfYb� [Y\Yb)

GUW\� XYa� bYiYb� AUfnbi]nib[gjYfZU\fYb� ]a�PU`XY'� kY`W\Yg� ]W\� Ub� Zfv\YfYf�LhY``Y� VYfY]hg�
VYgW\f]YVYb� \UVY'� ]gh� bib� ^YXYf� OYf`igh� Ub� th\Yf]gW\Yb� r`Yb� ZUgh� Uig[YgW\`cggYb'� gc� XUz� XYf�
Y]bnY`bY� ;Uia� ibhYf� XYb� [`Y]W\Yb� OYf\t`hb]ggYb� k]Y� Zfv\Yf� ibX� VY]� [`Y]W\Yf� Gihnib[g]bhYbg]hth�
Y]b� [fuzYfYg� JiUbhia� MYfdYfh]b� `]YZYfb� aiz� U`g� VY]� XYb� V]g\Yf][Yb� OYfZU\fYb)

GY\aYb� k]f� UVYf� XYf�L]W\Yf\Y]h� \U`VYf� Ub'� XUz� ^YXYf�LhUaa'� bUW\� XYf� bYiYb� FYh\cXY�
UiZ� AUfn� [Ybihnh'� bif� Y]b� JiUbhia� Ub� Kc\ghcZZ� `]YZYfb� kvfXY'� kY`W\Yg� b]W\h�[fuzYf� ]gh� k]Y� V]g\Yf'�
X)� ])� dfc� LhUaa� ]a� =ifW\gW\b]hh� .� DA" � XUz� UVYf� jcb� XYa�MYfdYbh]b� XifW\�OYfXibghib[� b]W\hg�
jYf`cfYb� [Y\h'� gcbXYfb� U``Yg� UiZ[YZUb[Yb� kYfXYb� _Ubb)� =Ubb� ]gh� XUg�IfcnYbhjYf\t`hb]g� nk]gW\Yb�
Dc`cd\cb]ia� ibX�MYfdYbh]bu`� Y]b� kYgYbh`]W\� UbXYfYg'� kY]`� XYa�Oc`iaYb� bUW\� aY\f� Z`vgg][Y� U`g�
_cbg]ghYbhY� LhcZZY� [YkcbbYb� kYfXYb)

GUW\� XYb� Ub[YghY``hYb� OYfgiW\Yb� YbhZU``Yb� UiZ� .++� D A � Kc\hYfdYbh]b� ib[YZt\f� 1+!� UiZ�
ZYghYg� AUfn'� .0!� UiZ� th\Yf]gW\Y� r`Y� ibX� 0!� UiZ� OYfibfY]b][ib[Yb)

Ocb� [fczYa� >]bZ`iz� Zvf� X]Y�:bkYbXVUf_Y]h� XYg� bYiYb�OYfZU\fYbg� Zvf� X]Y�AUfn[Yk]bbib[�
]a� PU`XY� ]gh� XYf� :fVY] hgUiZkUbX) � P]Y� gW\cb� Zfv\Yf� Yfkt\bh'� XUiYfh� XYf� ghUf_Y� AUfnZ`iz�
Uig� XYb(;c\f`uW\Yfb� b]W\h� `tb[Yf� U`g� XfY]� V]g� j]Yf�MU[Y6� bUW\� X]YgYf�RY]h� hf]hh� bif� aY\f� kYb][�
AUfn� Uig'� gc� XUz� aUb� XUg� AUfngUaaY`[YZtz� YbhZYfbYb� ibX� X]Y� PibXY� gW\`]YzYb� _Ubb)� =Ug�
LW\`]YzYb� XYf� PibXY� _Ubb� XifW\� Y]bYb� a]h�PYf[� iak]W_Y`hYb�Ac`ndZfcdZYb� ]b� _cb]gW\Yf� ?cfa�
`Y]W\h� YfZc`[Yb'� ibX� nkUf� k]fX� aUb� Ua� VYghYb� ^YXYg� Y]bnY`bY�;c\f`cW\� Zvf� g]W\� a]h� Y]bYa� gc`W\Yb�
LhudgY`� UVgW\`]YzYb)� =]Y� buh][Yb� LhudgY`� _Ubb� g]W\� XYf� IYW\Yf� gY`Vgh� YfnYi[Yb)

Gib� _Ubb� Yg� UVYf� Ocf_caaYb'� XUz� XYf� AUfnZ`iz� VY]� kUfaYf'� fY[bYf]gW\Yf� P]hhYfib[�
VYgcbXYfg� Yf[]YV][� ]gh6� XUg� AUfngUaaY`[YZtz� aiz� XU\Yf� Y]bY� gc`W\Y� @fuzY� \UVYb'� XUz� Yg� XUg�
[UbnY� UigZ`]YzYbXY� AUfn� `Y]W\h� UiZbY\aYb� _Ubb� ibX� XUz� X]YgYg� XU\Yf� b]W\h� bUW\� j]Yf� MU[Yb�
ibVYX]b[h� Ybh`YYfh� kYfXYb� aiz'� gcbXYfb� Yfgh� bUW\� UW\h� cXYf� j]YfnY\b� MU[Yb6� X]Y� a]h� XYa�
AUfngUaaY`b� VYhfUihYb� :fVY]hYf� _ubbYb� g]W\� XU\Yf� X]Y�:fVY]h� [Y\uf][� Y]bhY]`Yb)� >g�_ubbhY� UiW\
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[YgW\Y\Yb'� XUz� XifW\� XUg� fUgW\Y� :VZ`]YzYb� XYg� AUfnYg� ]b� XYa� @`Ug[YZtzY� Y]bY� EiZhjYfX]W\hib[�
cXYf� [fuzYfY� @UggdUbbib[� VY]� ghUf_Yf� ;Ygcbbib[� XYg� LUaaY`[YZtzYg� Y]bhf]hh'� kY`W\Y� XUg�:ig(
hfYhYb� XYg� AUfnYg� VY\]bXYfh� cXYf� XcW\� kYb][ghYbg� jYfnu[Yfh)� Na� XYa� jcfniVYi[Yb'� ]gh� Ua�
:ddUfUh� Y]b� UihcaUh]gW\� k]f_YbXYg� Di[Y`jYbh]`� Ub[YVfUW\h'� kY`W\Yg� g]W\� VY]� ghUf_Yf� @Ug(
gdUbbib[� ]a� @YZtzY� gY`Vghhth][� uZZbYh� ibX� k]YXYf� gW\`]Yzh)� =Yf� [YZv``hY� :ddUfUh� _Ubb� XU\Yf�
ibVYXYb_`]W\� UiW\� j]YfnY\b� MU[Y� `Ub[� Ua� ;UiaY� \tb[Yb'� c\bY� XUz� g]W\� Y]b� kYgYbh`]W\Yf�
OYf`igh� Ub� th\Yf]gW\Yb� r`Yb� Yf[YVYb� k]fX)

=Ug� ]b� XYf� @`UgV]fbY� UiZ[YZUb[YbY� Kc\hYfdYfh]b� #AUfn� ibX� MYfdYbh]b$� ]gh� hY]`g� Xvbb(
Z`vgg]['� hY]`g� X]W_Z`vgg][)� =]Y� ?`vgg][_Y]h� _ubbhY� bib� `Y]W\h� jcb� NbVYfiZYbYb� Uig� XYf� @`UgV]fbY�
YbhbcaaYb'� X)� \)� [Yghc\`Yb� kYfXYb'� XUg� :ig[]YzYb� ]b� Y]b� VYfY]h� [Y\U`hYbYg� @YZtz� b]aah�
b]W\h� j]Y`� RY]h� ]b� :bgdfiW\'� kYbb� g]W\� XYf� =]YV� bif� UiZ� X]Y� kYfhjc``Y� ?`vgg][_Y]h'� Kc\hYfdYbh]b'�
VYgW\ftb_h� ibX� X]Y� _cbg]ghYbhY� FUggY� Ua� ;cXYb� XYf� ;]fbY� nifvW_`tzh)� =Ya� =]YVghU\`� _Ubb�
aUb� UVYf� XUXifW\� OcfVYi[Yb'� XUz� X]Y� @YZtzY� Y]b][Y�FYhYf� vVYf� XYa� ;cXYb� UiZ[Y\tb[h� kYfXYb'�
gc� XUz� g]Y� b]W\h� `Y]W\h� YffY]W\VUf� g]bX)� =]YgYg� k]fX� g]W\� UiW\� Xcfh� YadZY\`Yb'� kc� Y]b� PY]XY(
[Ub[� ]a�PU`XY� ghUhhZ]bXYh)� =Yf� \UfnfY]W\ghY�MY]`� XYg� LhUaaYg� ]gh� XYf� :VgW\b]hh� jcb� /� V]g� ,+�a�
vVYf� XYa� ;cXYb� ]b� XYf� Gt\Y� XYg� DfcbYbUbgUhnYg)� Bb� X]YgYf� RcbY� kYfXYb� X]Y� AUfngUaaY`(
[YZtzY� UbniVf]b[Yb� gY]b)� HV� Yg� [vbgh][Yf� ]gh'� X]Y� AUfnbihnib[� jca� ?izY� XYg� ;UiaYg� [Y[Yb�
XYb� @]dZY`� jcfgW\fY]hYb� ni� `UggYb� cXYf� ia[Y_Y\fh'� XUg� aiz� Yfgh� bcW\� XifW\� OYfgiW\Y� ZYgh(
[YghY``h� kYfXYb)

:iZ� ^YXYb� ?U``� k]fX� Yg� LUW\Y� XYg� ?cfghdYfgcbU`Yg� ibX� XYf� ÑIYW\YfÅ� gY]b'� XifW\� Z`Y]z][Y�
:iZg]W\h� XYb� =]YVghU\`� XYg� Kc\hYfdYbh]bg� ]a� PU`XY� ibX� UbXYfYb� NbZi[� UVni\U`hYb)

=]Y� >bh`YYfib[� XYg� :ddUfUhYg� ]gh� gY\f� Y]bZUW\)� =Yf� IYW\Yf� b]aah� XUg� V]fbYbZufa][Y�
LUaaY`[`Ug'� XUg� XifW\� Y]bYb� ;U^cbYhhjYfgW\`iz� a]h� XYa� nkY]hYb� Y]gYfbYb� MY]`Y� XYg� :ddUfUhYg�
jYfVibXYb� ]gh'� UV'� []Yzh� XUg� ]a� @`UgY� jcf\UbXYbY� Z`vgg][Y� MYfdYbh]b� ]b� Y]b� VYfY]h� [Y\U`hYbYg�
`iZhX]W\h� UVgW\`]YzVUfYg�@YZtz� Uig'� b]aah� XUbb� a]h� Y]bYa� Ac`n`uZZY`� XUg� X]W_Z`vgg][Y� AUfn� \YfUig'�
kY`W\Yg� Yf� ]b� Y]bYa� UbXYfYb� ;`YW\[YZtzY'� XUg� YVYbZU``g� `iZhX]W\h� jYfgW\`]YzVUf� ]gh'� UiZVYkU\fh)�
=Ubb� b]aah� Yf� XYb� Y]gYfbYb� MY]`� XYg� LUaaY`[YZtzYg� UV'� Vc\fh� nkY]� bYiY� EuW\Yf� Ub� Y]bYf�
UbXYfYb� \u\Yf� cXYf� h]YZYf� [Y`Y[YbYb� LhY``Y� XYg� ;UiaYg� ibX� VYZYgh][h� XYb� :ddUfUh� jcb� bYiYa�
cXYf� Yf� Vf]b[h� Ä� kYbb� X]Y� AUfnbihnib[� UV[YgW\`cggYb� ]gh� cXYf� ibhYfVfcW\Yb� kYfXYb� gc``� Ä�
XYb� :ddUfUh� Ub� XYb� Zvf� X]YgYb� RkYW_� VYgh]aahYb� :iZVYkU\fib[gcfh'� ]b� Y]bY� AvhhY� ]a� PU`XY)�
=cfh� kYfXYb� UiW\� buh][YbZU``g� X]Y� XUg� MYfdYbh]b� ibX� XUg� AUfn� Ybh\U`hYbXYb� ;`YW\[YZtzY� jYf(
kU\fh'� kYbb� g]Y� bcW\� b]W\h� [Ubn� [YZv``h� g]bX)� =Yf� IYW\Yf� _Ubb� Ub� ^YXYa� ghtf_YfYb� ;Uia�
aY\fYfY� @YZtzY� UbVf]b[Yb'� X)� \)� Yf� _Ubb� XYb� ;Uia� [`Y]W\nY]h][� UiZ� aY\fYfYb� LhY``Yb� UiZ� AUfn�
bihnYb)� =UXifW\� ]gh� Yg� au[`]W\'� X]Y� BbhYbg]hth� XYf�AUfnbihnib[� [YbUi� ni� fY[i`]YfYb'� ]bXYa� aUb�
UiZ� ^YXYb� ;Uia� VY`]YV][� j]Y`Y� @YZtzY� \tb[h� ibX� X]YgY� VY`]YV][� cZh� iaghY``h'� X)� \)� Ub� Y]bYf�
UbXYfYb� LhY``Y� UiZ\tb[h)

=]Y� AUfn[Yk]bbib[� YfghfYW_h� g]W\� UiZ� X]Y� [UbnY� OY[YhUh]cbgnY]h'� _Ubb� U`gc� ]b� XYf�RY]h�
jca� ,0)�:df]`� V]g� >bXY� :i[igh� YfZc`[Yb)� =Yf� LYdhYaVYf� k]fX� UVg]W\h`]W\� b]W\h� Y]b[YfYW\bYh'�
kY]`� ]b� X]YgYf� RY]h� XYf� ;Uia� gW\cb� ju``][� Ki\Y� \UVYb� gc``)� >g� ghY\Yb� gcbUW\� XYa� IYW\Yf�
-+�PcW\Yb� Zvf� X]Y� Y][Ybh`]W\Y� AUfn[Yk]bbib[� nif� OYfZv[ib[)� Pt\fYbX� X]YgYf� RY]h� _Ubb� Yf� Y]b�
ibX� XYbgY`VYb� LUaaY`UddUfUh� a]bXYghYbg� -+aU`� iaghY``Yb'� ibX� kYbb� Yf� X]Y� Gihnib[� gY\f�
ZcfW]YfYb� k]``'� /+aU`)� P]f� kc``Yb� Zvf� ibgYfY� KYW\bib[� UbbY\aYb'� XUz� XUg� NaghY``Yb� XYg�
:ddUfUhYg� bif� -+aU`� [YgW\]Y\h)� GY\aYb� k]f� ZYfbYf� Ub'� XUz� VY]� ^YXYf� >bh`YYfib[� XYg� @`Ug(
[YZtzYg� XifW\gW\b]hh`]W\� bif� ,0� > D A � MYfdYbh]b� ibX� AUfn� [YkcbbYb� kYfXYb� #]a� ?fv\^U\f� k]fX�
XUg� JiUbhia� [fuzYf'� [Y[Yb� XYb� AYfVgh� ni� b]W\h� j]Y`� [Yf]b[Yf� gY]b$6� Y]b� GcfaU`ghUaa� `]YZYfh�
XU\Yf� ^t\f`]W\� .� D A � jcb� U``Yb� [fuzYfYb� OYfibfY]b][ib[Yb� ZfY]Yb� Kc\ghcZZ)� PYbb� k]f� bib� UiW\�
jYfgW\]YXYbY� ;Yhf]YVgghufib[Yb� ]b� KYW\bib[� ghY``Yb� kc``Yb'� gc� _ubbYb� k]f� X]Y� CU\fYgdfcXi_h]cb
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Ub� Kc\ghcZZ� Zvf� Y]bYb� :ddUfUh� a]h� -"+� D A � U`g� b]W\h� ni� \cW\� [Y[f]ZZYb� ZYgh\U`hYb)� >g� kYfXYb�
gcbUW\� Zvf� ^YXYb� ;Uia� nkY]� :ddUfUhY� buh][� gY]b'� ibX� X]YgY� kYfXYb� b]W\h� kt\fYbX� XYf� [UbnYb�
=UiYf�XYf�OY[YhUh]cbgnY]h� ]b�OYfkYbXib[�ghY\Yb� avggYb'� ia� Y]b� JiUbhia� jcb� ."0�D A � ni� YfnYi[Yb)

-TEHLVUDWIYDQG� EHL�GHT�QHWHQ� 9HVKRGH%
sVYf� XYb� :fVY]hgUiZkUbX'� kY`W\Yf� Zvf� XUg�:iZacbh]YfYb� XYg� :ddUfUhYg� Ua� ;Uia� gUah�

AYfghY``ib[� XYf� ;c\f`uW\Yf� ibX� Zvf� XUg� LUaaY`b� XYg� AUfnYg� buh][� ]gh'� ghY\Yb� ibg� bcW\� _Y]bY�
>fZU\fib[Yb� ni� @YVchY)� :VYf� aUb� _Ubb� kc\`� a]h� L]W\Yf\Y]h� UbbY\aYb'� XUz� X]Y� @Yk]bbib[g(
_cghYb� Y]bgW\`]Yz`]W\� XYf� DcghYb� Zvf� XUg� LUaaY`[YZtz� b]W\h� [fuzYf� gY]b� kYfXYb� U`g� VY]� XYa�
^Yhn][Yb� AUfnbihnib[gVYhf]YVY'� X)� ])� ,-� V]g� ,0� DfcbYb� dYf� ,� J � Kc\\Ufn'� kY]`� g]W\� U``Y� HdYfU(
h]cbYb� VY]� XYf� bYiYb� FYh\cXY� gY\f� fUgW\� jc``n]Y\Yb)� GUW\� XYb� V]g\Yf][Yb� >fZU\fib[Yb� kYfXYb�
X]Y� :fVY]hg_cghYb� VY]� XYf� bYiYb�FYh\cXY� jcfUigg]W\h`]W\� j]Y`� [Yf]b[Yf� gY]b6� XYbb� VY]� XYf� U`hYb�
FYh\cXY� jYfifgUW\h� X]Y� @Yk]bbib[� XYg� LW\Uff\UfnYg� ]a� AYfVghY� Y]bYb� gYW\g(� V]g� nY\bkuW\Ybh(
`]W\Yb�:fVY]hgUiZkUbX'� X)� \)� gtah`]W\Y� IYW\Yf� g]bX� jcb� >bXY� LYdhYaVYf� V]g� [Y[Yb�F]hhY� =YnYaVYf�
UiggW\`]Yz`]W\� bif�a]h� XYa� AUfngW\UffYb� VYgW\tZh][h)� :bXYfY� gY\f� nY]hfUiVYbXY'� av\gUaY�:fVY]hYb�
g]bX� VY]� XYf� ^Yhn][Yb� FYh\cXY� X]Y� AYfghY``ib[� XYg� @fUbXY]g� ibX� XYf� Ri`Y]hib['� :fVY]hYb'� X]Y�
gY\f� j]Y`� Lcf[ZU`h� ibX� @YgW\]W_`]W\_Y]h� YfZcfXYfb'� gcbgh� [Y\h� j]Y`� AUfn� jYf`cfYb)� CY� [fuzYf� X]Y�
Lcf[ZU`h'� XYghc� [fuzYf� XYf� :fVY]hgUiZkUbX)� MfchnXYa� gc``� XYf� :fVY]hgUiZkUbX� bUW\� XYf� bYiYb�
FYh\cXY� YVYbgc� [fcz� Ub[YbcaaYb� kYfXYb� U`g� bUW\� XYf� V]g\Yf][Yb� FYh\cXY)� @Y[Ybktfh][�
VYhfU[Yb� X]Y� @Yk]bbib[g_cghYb� D� ,-"Ä� dYf� ,� J$

=Yf� [fczY� PYfh� XYf� bYiYb� FYh\cXY� ]gh� bib� XUf]b� [Y`Y[Yb'� XUz� X]Y� nif� AUfn(
bihnib[� hUi[`]W\Yb� ;tiaY� XifW\� X]YgY� HdYfUh]cb� _Y]bY� gW\kYfYb'� gcbXYfb� bif� [Ubn� `Y]W\hY �
OYf`Yhnib[Yb� Yf`Y]XYb'� kY`W\Y� g]Y� fUgW\� k]YXYf� Uigni\Y]`Yb� jYfau[Yb)� PYbb� ^Yhnh� Y]bnY`bY�
LhtaaY� UiZ� [ihYb� LhUbXcfhYb� .+� CU\fY� `Ub[� UiZ� AUfn� [Ybihnh� kYfXYb� _ubbYb'� gc� ]gh� XYfYb�
=UiYf� VY]� XYf� bYiYb� AUfnbihnib[gaYh\cXY� ]bbYf\U`V� XYf� EYVYbgXUiYf� Y]bYg�;UiaYg� Y]bY� [YfUXYni�
ibVY[fYbnhY)� >g� ]gh� UiW\� X]Y� Fu[`]W\_Y]h� [Y[YVYb'� XYa� Y]bnY`bYb� ;Uia� jcb� RY]h� ni� RY]h� Y]bY�
>f\c`ib[gdUigY� ni� [Ykt\fYb6� aUb� gW\U`hYh� XYbgY`VYb� Y]bZUW\� XifW\� Y]b� cXYf� aY\fYfY�CU\fY� jcb�
XYf� AUfnbihnib[� Uig)� =Ug� _Ubb� aUb� VY]� XYf� ^Yhn][Yb� fc\Yb� FYh\cXY� b]W\h� hib6� kYbb� Y]baU`�
XUa]h� VY[cbbYb� ]gh'� aiz� X]Y� AUfnbihnib[� UiW\� Zcfh[YgYhnh� kYfXYb)� FUb� k]fX� _vbZh][� XUa]h�
fYW\bYb� _ubbYb'� XUz� Y]b� LhUaa� a]bXYghYbg� XcddY`h� gc� `Ub[� #1+� CU\fY$� UiZ� AUfn� [Ybihnh� k]fX�
U`g� ^Yhnh� ibX� XUz� gY\f� kYb][Y� LhtaaY� ]bZc`[Y� XYf�AUfnbihnib[� UVghYfVYb� kYfXYb)� =]Y� ;YghcW_ib[�
XYf� ?`tW\Y� _Ubb� XU\Yf� ni� U``Yb� RY]hYb� Y]bY� jc``Y� gY]b6� XYbb� X]Y� Ac`nbihnib[� k]fX� g]W\� XUbb�
bif� UiZ� kYb][Y� vVYfU`hY� ibX� UiZ� X]Y� _fUb_Yb� LhtaaY� YfghfYW_Yb� ibX� nif�GYVYbbihnib[� \YfUV(
g]b_Yb)� :iZ� Y]bYf� jc``VYghcW_hYb� ?`tW\Y� _ubbYb� UVYf� ]a� I`YbhYfkU`XY� #bYVgh� XYa� YfZcfXYf`]W\Yb�
GUW\kiW\gY$� a]bXYghYbg� ,++� \UfnhvW\h][Y� LhtaaY� dYf� ,� B ; � ghcW_Yb� ibX� VY]� gY\f� dZ`Y[`]W\Yf�
ibX� k]fhgW\UZh`]W\Yf� ;Y\UbX`ib[� [Yk]z� vVYf� -++)

F]h� ,++� :`h\c`nghtaaYb� dfc� E� B ; � ]gh� Y]bY� ?`tW\Y� bcW\� ]aaYf� gY\f� `]W\h� VYghcW_h)� Ba�
?]W\hYb(� ibX� MUbbYbU`hkU`XY� fYW\bYb� k]f� VY]� jc``Yf� ;YghcW_ib[� a]bXYghYbg� /++� LhtaaY� dfc�
,� B;$ � ;Y]� Y]bYf�;YghcW_ib[� jcb� -++� GcfaU`ghtaaYb� dfc� B; � _ubbhY� aUb� UiW\� X]Y� >]bf]W\hib[�
hfYZZYb'� XUz� ^YXYf� LhUaa� bif� ^YXYg� nkY]hY� CU\f� nif�Gihnib[� \YfUb[Ync[Yb� k]fX'� kYbb� g]W\� X]YgY�
Ocfg]W\hgaUzfY[Y`� U`g� nkYW_X]Yb`]W\� YfkY]gYb� gc``hY)

Difn� [YgU[h'� Yg� ]gh� au[`]W\'� X]Y� UiZ� AUfn� [YbihnhYb� LW\kUfnZu\fYb� V]g� ]b� XUg� \uW\ghY�
:`hYf� `Y]ghib[gZt\][� ni� Yf\U`hYb)� =]Y� LhtaaY� Yf`Y]XYb� _Y]bY� tizYf`]W\Yb� OYf`Yhnib[Yb6� XifW\�
XUg� :bVc\fYb� k]fX� bif� XUg� Ld`]bh\c`n� [YhfcZZYb'� kt\fYbX� XUg� DUaV]ia'� k]Y� gW\cb� Yfkt\bh'�
bif� Ub� Y]bYf� LhY``Y� XifW\Vc\fh� k]fX)� =]YgY� PibXY� k]fX� k]YXYf� [YgW\`cggYb� ibX� [Y[Yb� tizYfY�
>]bZ`vggY� XifW\� OYfgW\`]YzYb� a]h� Y]bYa� Ac`nghudgY`� [YgW\vhnh'� gc� XUz� XYa� >]bXf]b[Yb� jcb
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I]`nYb� ibX� XYa� kY]hYfYb� AUfnUigZ`iggY� jcf[YVYi[h� k]fX)� =Ug� ;c\f`cW\� gY`Vgh� Zv``h� g]W\� a]h�
AUfn� Ub� ibX� XYf� ;Uia� `Y]XYh� _Y]bY� >]bVizY� Ub� gY]bYf� @YgibX\Y]h� ibX� ]b� gY]bYa� PUW\ghiaY)�
=]Y� CU\fYgf]b[Y� `Y[Yb� g]W\� bcfaU`� Ub� ibX� XUg� DYfb\c`n� V`Y]Vh� [Ubn� ibVYfv\fh)

BDOGEDWOLFKH� .HKDQGOWQJ�GHT�>FKYDT[I_KTHQEHUV^QGH%
GUW\� =ifW\Zv\fib[� XYf� KYZcfa� XYf� AUfn[Yk]bbib[� ]a� PU`XY� k]fX� X]Y� Ac`nbihnib[�

[tbn`]W\� nif� GYVYbbihnib[%$� kYfXYb)� Ria� RkYW_Y� XYf� >fn]Y\ib[� Y]bYf� au[`]W\gh� [fczYb� RU\`�
jcb� GcfaU`ghtaaYb� k]fX� XU\Yf� X]Y� :bkYbXib[� XYf� ghUaakY]gYb� I`YbhYfib[� Ua� I`UhnY� gY]b)�
=UXifW\� V`Y]Vh� XYf� ;cXYb� Zcfhkt\fYbX� VYXYW_h� ibX� [YgW\vhnh� ibX� X]Y� >fhfU[gZt\][_Y]h� k]fX�
UizYfcfXYbh`]W\� [YghY][Yfh)� >g� ]gh� Y]bY� VY_UbbhY� MUhgUW\Y'� XUz� VY]� ktfaYfYf� fY[bYf]gW\Yf�
P]hhYfib[� XYf� AUfnUigZ`iz� Ua� ghtf_ghYb� ]gh'� ]b� hfcW_YbYb� CU\fYb� V`Y]Vh� X]Y� AUfndfcXi_h]cb�
kYgYbh`]W\� nifvW_)� =ifW\� ghYhY� ;YXYW_ib[� XYg� ;cXYbg� k]fX� VY_Ubbh`]W\� X]Y� ;cXYbZYiW\h][_Y]h
ghUf_� nifvW_[Y\U`hYb� ibX� XYf� ;cXYb� hfcW_bYh� b]W\h� Uig6� UVYf� UiW\� X]Y� EiZhZYiW\h][_Y]h� ]gh� ]a�
I`YbhYfkU`XY� Y]bY� j]Y`� \u\YfY� U`g� ]b� Y]bYa� `]W\hVYghcW_hYb'� nif� AUfnbihnib[� \YfUb[Ync[YbYb�
LW\kUfnZu\fYbkU`XY�a]h�aUb[Y`\UZhYa� NbhYfkiW\g)� =cfh� Z]bXYh�aUb� niaY]gh� hfcW_YbYb�Kc\\iaig�
jcf'� kY`W\Yf� XYf� IZ`UbnYbjY[YhUh]cb� gY\f� kYb][� nihft[`]W\� ]gh'� ibX� XYf� ?YiW\h][_Y]hg[Y\U`h� XYf�
EiZh� ]gh� Y]b� UizYfcfXYbh`]W\� [Yf]b[Yf)� Bb� Y]bYa� gc`W\Yb� PU`XY� \YffgW\h� Ub� gW\ubYb� ?fv\`]b[g(
ibX� LcaaYfhU[Yb� Y]bY� YfXfvW_YbXY� LW\kv`Y� ibX� Yg� ]gh� k]f_`]W\� YfghUib`]W\'� XUz� X]Y� gW\kYf�
jYfkibXYhYb� LW\kUfnZu\fYbghtaaY� ibhYf� gc`W\Yb�OYf\t`hb]ggYb� b]W\h� gUah�ibX� gcbXYfg� ni[fibXY�
[Y\Yb)� MUhgtW\`]W\� ]gh� ^U� X]Y� RU\`� XYf� UVghYfVYbXYb� LhtaaY� _Y]bY� [Yf]b[Y'� UVYf� Y]b� MY]`� XYf�
;tiaY'� ^YbY� X]Y� aY\f� ]b� XYf�Fi`XY� ghY\Yb'� `YVh�XcW\� kY]hYf'� hfchn� U``Yf� ib[vbgh][Yb�P]hhYfib[g(
Y]bZ`vggY'�hfchn� gW\kYfYf�OYfkibXib[�ibX�LUZhjYf`igh6� g]Y�nY][Yb�Y]bY�EYVYbgnt\][_Y]h� gcbXYf[`Y]W\Yb)

:iW\� VY]� gY\f� fY[bYf]gW\Yb'� _U`hYb� LcaaYfb� `tzh� X]Y� AUfndfcXi_h]cb� gY\f� bUW\'� kY]`�
XYf� ib[YgW\vhnhY� ;cXYb� ghUf_� UV[Y_v\`h� k]fX� ibX� XYf� LUZhniZ`iz� jcb� XYb� PifnY`b� ]b� X]Y� DfcbY�
_Y]b� gc� fY[Yf� ]gh)� Ba� I`YbhYfkU`XY� k]fX� UiW\� X]YgYg� >lhfYa� kYb][Yf� ghUf_� YadZibXYb'� kY]`� X]Y�
:V_v\`ib[�XYg� XifW\� XYb� NbhYfkiW\g� [YgW\vhnhYb� ibX� [ih� [YXYW_hYb� ;cXYbg� Y]bY� j]Y`� [Yf]b[YfY�
]gh� U`g� ]a� `]W\hYb� ;YghtbXY� cXYf� UiZ� ZfY]Ya� LW\`U[Y)� =]Y� FYggib[� XYf� ;cXYbhYadYfUhifYb� ]a�
ZfY]Yb� LW\`U[Y'� ]a� `]W\hYb� ;YghtbXY� ibX� ]a� dZ`Y[`]W\� VYk]fhgW\UZhYhYb� I`YbhYfkU`XY� a]h� fY]W\(
`]W\Ya� NbhYfkiW\g� kYfXYb� X]Y� K]W\h][_Y]h� X]YgYf� ;Y\Uidhib[� Yf[YVYb)� Ba� I`YbhYfkU`XY� ]gh� XYf�
;cXYb� ]aaYf� kUfa� ibX� UiW\� nif� P]bhYfgnY]h� ]gh� X]Y� =]ZZYfYbn� nk]gW\Yb� ;cXYbhYadYfUhif� ibX�
^YbYf� XYf� btW\gh� `]Y[YbXYb� EiZhgW\]W\hY� Y]b� [Yf]b[Yf'� kt\fYbX� X]YgYf� NbhYfgW\]YX� ]a� ghUf_�
[Y`]W\hYhYb� ;YghtbXY'� c\bY� cXYf� a]h� gW\`YW\hYa� NbhYfkiW\g'� bcW\� aY\f� UVYf� UiZ� Y]bYf� ZfY]Yb�
LW\`U[Z`tW\Y� Y]b� gY\f� [fczYf� ]gh)� A]Yf� Zf]Yfh� XYf� ;cXYb� ghUf_� XifW\� ibX� gY]bY� MYadYfUhif� ]gh

%$� =Uf� LW\jUemZr\eYb\c`m� VYf]gmg� mjUe� fY\e� [hgY� gYW\b]fW\Y� >][YbfW\UZgYb)� >f� ]fg� mq\� hbX�
ZYfg'� Y]b� [hgYf� ;eYbb\c`m'� Y][bYg� f]W\� icems[`]W\� mh�PUffYeVUhgYb)� =]Y� Uhf� LW\jUemZr\eYb\c`m� YemYh[gYb�
;eYggYe� hbX� IZcfgYb� f]bX� fY\e� XUhYe\UZg'� UVYe� gecgmXYa� jYb][� [YfhW\g'� jY[Yb� XYe� i]Y`Yb� fW\jUemYb�
=heW\ZU``qfgY'� X]Y� XYb� PYeg� XYf� LW\b]ggaUgYe]U`f� jYfYbg`]W\� VYY]bgeqW\g][Yb)� >f� ZU``Yb� \rW\fgYbf� ,+ �
eY]bY� PUeY� UV)� :`f� @ehVYbfgYadY`� Y][bYg� f]W\� XUf� Ac`m� icems[`]W\6� UhW\� mh� >]fYbVU\bfW\jY``Yb� ]fg� Yf�
[hg� iYejYbXVUe)� =]Y� MeU[Zq\][_Y]g� Zse� \ce]mcbgU`� `]Y[YbXY'� fYb_eYW\g� mhe� K]W\ghb[� XYe� Eqb[fUW\fY�
UhZ� =ehW_ZYfg][_Y]g� VYUbfdehW\gY� LgUaaUVfW\b]ggY�j]eX� XheW\� X]Y� i]Y`Yb� [ecVYb� =heW\ZU``qfgY� jYfYbg`]W\�
VYY]bgeqW\g][g)� >f� ]fg� Y]b� [hgYf� ;eYbb\c`m'� YemYh[g� i]Y`� Khw)� =Uf� Ac`m� XYe� LW\jUemZr\eY� \Ug� XU\Ye� ]a�
U``[YaY]bYb� Y]bY� VYfW\eqb_gY� gYW\b]fW\Y� OYejYbXhb['� fc� XUw� fY]b� PYeg� Y]b� iYe\q`gb]faqw][� [Ye]b[Ye�
]fg)� pVe][Ybf�j]eX� XheW\� X]Y� bYhY� AUembhgmhb[faYg\cXY� bhe� XUf� Ld`]bg\c`m� ]bZc`[Y� XYe� i]Y`Yb� ;c\e`rW\Ye�
Zse� Ghgm\c`mmjYW_Y� hbgUh[`]W\� jYeXYb'� b]W\g� UhW\� XUf� DYeb\c`m)� =UZse� j]eX� XUbb� XUf� Ld`]bg\c`m� eY]W\�
Ub� AUem� fY]b6� X]YfYf� _Ubb� XheW\� ]e[YbX� Y]bY� FYg\cXY� bcW\� VYfcbXYef� YkgeU\]Yeg� jYeXYb6� XYe� sVe][(
V`Y]VYbXY� KYfg� XYf� Ld`]bg\c`mYf� ]fg� bcW\� U`f� AY]maUgYe]U`� gUh[`]W\'� XUf� DYeb\c`m� XU[Y[Yb� _Ubb� U`f�
;Uh\c`m� cXYe� LW\b]ggaUgYe]U`�OYejYbXhb[� Z]bXYb)� =heW\� Y]bY� icef]W\g][Y'� aqw][Y�:hZUfghb[� XYe�LW\jUem(
Zr\eY� `]YwY� f]W\� sVe][Ybf� UhW\� XUf� Ghgm\c`mdecmYbg� jYfYbg`]W\� Ye\r\Yb)
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cZh� bcW\� b]YXf][Yf� U`g� ^YbY� XYf� ia[YVYbXYb� EiZhgW\]W\hYb)� q\b`]W\� ]gh� Yg� ]b� _U`hYb'� fY[bYf]gW\Yf��
LcaaYfb)� PYbb� bib� UVYf� X]Y� XYf� AUfnbihnib[� ni[Yk]YgYbYb� PU`XZ`tW\Yb� ]a� dZ`Y[`]W\Yb�
I`YbhYfVYhf]YVY� ghY\Yb� ibX� X]Y� Y]bnY`bYb� LhUaa]bX]j]XiYb� _Y]bY� gW\kYfYb� OYf`Yhnib[Yb�
Yf`Y]XYb'� gc� kYfXYb� g]Y� b]W\h� bif� j]Y`� AUfn� YfnYi[Yb'� aY\f� U`g� ]a� `]W\hVYghcW_hYb� PU`XY� c\bY�
NbhYfkiW\g'� gcbXYfb� UiW\� [YgibX� V`Y]VYb� ibX� U`h� kYfXYb)� >]bY� LhUaanU\`� jcb� -++� nif�AUfn(
bihnib[� hUi[`]W\Yb� GcfaU`ghtaaYb� dfc� ,� B; � ]gh� XU\Yf� _Y]bY� Nhcd]Y'� gcbXYfb� k]fX� g]W\Yf�
XUiYfbX� Yf\U`hYb� kYfXYb� _ubbYb'� kYbb� aUb� Zvf� fY]W\`]W\Yb� NbhYfkiW\g� Ub� LW\kUfnZu\fY'�
;iW\Y'� ?]W\hY� ibX� ghY``YbkY]gY� gc[Uf� YhkUg� MUbbY� gcf[h)� =]Y� LW\kUfnZu\fY� jYf^vb[h� g]W\� ^U� gc�
`Y]W\h)� FUb� \Uh� bif� XUZvf� ni� gcf[Yb'� XUz� X]Y� ;]`Xib[� jcb� hfcW_YbYa� Kc\\iaig� ibX� X]Y� OYf(
fUgib[� ibhYfV`Y]VYb)

=]Y� LW\kUfnZu\fY� hf]hh� \YihY� aY]gh� ]b� fY]bYb'� [`Y]W\U`hf][Yb� ;YghtbXYb� UiZ)� Gif� ^YbY�
;YghtbXY'� kY`W\Y� ]a� ;Yg]hnY� jcb� ;UiYfb� g]bX� cXYf� `tb[YfY� RY]h� kUfYb'� \UVYb� g]W\� V]g� ^Yhnh�
]\fYb� ifgdfvb[`]W\Yb� d`YbhYfkU`XUfh][Yb� <\UfU_hYf� [YkU\fh)� Bb� XYf�KY[Y`� ]gh� X]Y�;Yk]fhgW\UZhib[�
XYf� LW\kUfnZu\fYbkt`XYf� Y]bY� tizYfgh� fc\Y6� Xcfh� \YffgW\h� XYf� OUbXU`]gaig� ]b� tf[ghYf� ?cfa)�
Ocb� XYb� gW\kYfYb� OYf`Yhnib[Yb'� kY`W\Y� X]Y� LhtaaY� ]bZc`[Y� XYf�AUfnbihnib[� ni� Yf`Y]XYb� \UVYb'�
[Ubn� UV[YgY\Yb'� kYfXYb� X]YgY`VYb� ]b� XYf� fc\YghYb�PY]gY� UiZ[YUghYh'� XUa]h� X]Y� :fVY]hYf� VY]� XYf�
AYfghY``ib[� XYf�EUW\Yb� b]W\h� VY\]bXYfh� g]bX)� =Yf� IYW\Yf� YbhZYfbh� UVYf� UiW\� fvW_g]W\hg`cg� ^YXYb
NbhYfkiW\g'� XYf� g]W\� ]b� XYf�Gt\Y� XYf� U`hYb� LhtaaY� [YV]`XYh� \Uh'� kY]`� ]\a� X]YgYf� Ua� ;YghY][Yb
XYf� ;tiaY� ]a�PY[Y� ghY\h)� AuW\ghYbg� ^ib[Y� LW\kUfnZu\fYbdZ`UbnYb� kYfXYb� VY`UggYb'� UVYf� UiW\
X]YgY� kYfXYb� \tiZ][� [Ybi[� ibhYf� X]Y� ?vzY� [YhfYhYb)� =]Y� g]W\� Ubg]YXY`bXYb� KchViW\Yb� g]bX�
XYa� IYW\Yf� XYf� [fuzhY� =cfb� ]a� :i[Y6� X]YgY� fUg]Yfh� Yf� fvW_g]W\hg`cg'� kY]`� Yf� XYf� :bg]W\h� ]gh'�
XUz� XifW\� ]\f� :iZhfYhYb� X]Y� P]YXYfjYf^vb[ib[� XYf� LW\kUfnZu\fY� ibau[`]W\� [YaUW\h� k]fX)� >f�
`tzh� bif� X]Y� LW\kUfnZu\fY� ]a� PU`XY� ghY\Yb'� X]Y� ]gh� gY]bY� FY`__i\� ibX� `]YZYfh� ]\a� U``^t\f`]W\�
Y]bYb� jYf\t`hb]gatz][� [ihYb� >fhfU['� X]Y� KchViW\Y� XU[Y[Yb� bif� ;fYbb\c`n� ibX� \uW\ghYbg� YhkUg�
Gihn\c`n� XUbb'� kYbb� g]Y� U`h� ibX� ghUf_� [Ybi[� [YkcfXYb� ]gh)� Ocb� Y]bYa� ^t\f`]W\Yb� >fhfU[� ]gh�
_Y]bY� KYXY)� =U\Yf� aiz� X]Y� KchViW\Y� jYfgW\k]bXYb)� Lc� XYb_h� XYf� ;Yg]hnYf� XYg� ;UiYfbkU`XYg)�
=Yf�@fcz[fibXVYg]hnYf� \Uh� Yg� b]W\h� j]Y`� VYggYf� [YaUW\h'� ]b� j]Y`Yb� ?t``Yb� gc[Uf� bcW\� gW\`YW\hYf6�
kYbb� Yf� bta`]W\� X]Y� gW\`U[kY]gY� P]fhgW\UZh� Y]b[YZv\fh� \Uh'� XUbb� kYfXYb� X]Y� UiZ� Y]bYf� ?`tW\Y�
ghcW_YbXYb� LhtaaY'� kY`W\Y� bif� \U`VkY[g� XUni� hUi[`]W\� g]bX'� UiZ� AUfn� [Ubn� Uig[Ybihnh� ibX�
X]Y� DU\`Z`tW\Y� ]gh� X]Y� ibUigV`Y]V`]W\Y� ?c`[Y� ibX� X]Y� ghfYVh� aUb� ^U� UiW\� Ub)� =]Y� ?`tW\Y� k]fX�
XUbb� k]YXYf� UiZ[YZcfghYh'� ibX� nkUf� a]h� fY]bYf� LW\kUfnZu\fY)� :iZ� Y]bnY`bYb� [fuzYfYb�PU`X\Yff(
gW\UZhYb� ]gh� X]YgYg� R]Y`� [fuzhYbhY]`g� gc[Uf� gW\cb� YffY]W\h� kcfXYb'� X]Y� [`Y]W\U`hf][Yb� LW\kUfn(
Zu\fYbVYghtbXY� g]bX� XU)� DvbZh][� \Y]zh� Yg� k]YXYf� X]Y� Nb[`Y]W\U`hf][_Y]h� \YfghY]`Yb)

:VYf� b]W\h� [Ybi[� XUfUb'� XUz� XYf� ;cXYb� gY]bYg� bUhvf`]W\Yb� LW\ihnYg� XifW\� >bhZYfbib[�
XYf� ^ib[Yb� ;iW\Yb� ibX� XYf� kYb][Yb�GUXY`\c`ndZ`UbnYb'� X]Y� g]W\� UiZ� bUhvf`]W\Ya�PY[Y� Y]bghY``Yb'�
VYfUiVh� k]fX'� \Uh� XYfgY`VY� ]a� LW\kUfnZu\fYbkU`XY� XifW\� Y]bY� fvW_g]W\hg`cgY� LhfYiYbhbU\aY�
bcW\� [Ubn� VYgcbXYfg� ni� `Y]XYb)� =]Y� LW\kUfnZu\fY� `]YZYfh� Y]bY� [ihY�PU`XghfYi� ]b� jYf\t`hb]gatz][�
[fczYb� FYb[Yb� ibX� YfZt\fh� UiW\� ]b� X]YgYf� ;Yn]Y\ib[� jcb� U``Yb� LY]hYb� X]Y� gW\cbib[g`cgYghY�
;Y\UbX`ib[)� =Yf� ;UiYf� VfUiW\h� LhfYi� ibX� Ybhb]aah� g]Y� XYa� PU`XY'� kYbb� Yf� Y]bYb� gc`W\Yb�
VYg]hnh6� kYbb� Yf� _Y]bYb�PU`X� \Uh'� gc� _UiZh� Yf� X]Y� LhfYi� Uig� XYa�PU`XY� XYg� @fcz[fibXVYg]hnYfg'�
XYf� X]Y� LhfYibihnib[� U`g� Y]bY� [ihY� GYVYbbihnib[� Ubg]Y\h'� UiZ� kY`W\Y� Yf� b]W\h� jYfn]W\hYb� ni�
_ubbYb� [`UiVh)� FUbW\Y� ?cfgh`YihY� \U`hYb� g]Y� gc[Uf� Zvf� bvhn`]W\)� #:iZ� Y]bYf� [fczYb� PU`X\Yff(
gW\UZh� ]b� Y]bYa� XYf� _i`h]j]YfhYghYb� EtbXYfb� rghYffY]W\g� \UVYb� X]Y� ^t\f`]W\Yb� >]bbU\aYb� Uig� XYf�
PU`XghfYibihnib[� Ub� D� .+)+++"Ä� VYhfU[Yb)� DY]b� PibXYf'� XUz� Xcfh� ZcfghgW\tX`]W\Y� BbgY_hYb�
U``Yf�:fh� bUW\� XYf� KY]\Y� jYf\YYfYbX� UiZ[YhfYhYb� g]bX6� X]Y� ?cfghY� gY\Yb� UVYf� \YihY� UiW\� XUbUW\�
Uig'� Y]b� hfUif][Yg� ;]`X� XYf� PU`XjYfkvghib['� \Yfjcf[YfiZYb� XifW\� @fcz_U\`gW\`U[VYhf]YV� ibX�
LhfYibihnib[)� Lc� `Ub[Y� gc`W\Y� :bg]W\hYb� gY`Vgh� VY]� ?UW\`YihYb� bcW\� ni� Z]bXYb� g]bX'� k]fX� Yg
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a]h� ibgYfYa� PU`XY� b]W\h� VYggYf� kYfXYb)� =�U� \thhY� X]Y� ?cfghdc`]nY]� Y]bni[fY]ZYb� ibX� X]Y�LhfYi(
bihnib[� [YgYhn`]W\� ni� jYfV]YhYb� cXYf� kYb][ghYbg� ibhYf� gW\UfZY� VY\ufX`]W\Y� :iZg]W\h� ni� ghY``Yb)$

=]Y� gW\`YW\hYb� LW\kUfnZu\fYbVYghtbXY� UiZ� XYa� jcb� GUhif� Uig� UfaYb� ibX� XifW\� LhfYi(
bihnib['� >bhV`uzib[� YhW)� ghUf_� \YfUV[YVfUW\hYb� ;cXYb� k]YXYf� ]b� Y]bY� UbXYfY� OYfZUggib[� ni�
Vf]b[Yb'� XUg� k]fX� ZfY]`]W\� _Y]bY� `Y]W\hY� :iZ[UVY� gY]b)� =U� k]fX� XYf� ?cfghaUbb� gY]b� [UbnYg
P]ggYb� ibX� DubbYb� Y]bgYhnYb� avggYb)� :iZ� hfcW_YbYa� Kc\\iaig� kYfXYb� X]Y� _vbgh`]W\Y� LUUh�
ibX� bUhvf`]W\Y� OYf^vb[ib[� [tbn`]W\� jYfgU[Yb'� bif� X]Y� IZ`Ubnib[� jYfgdf]W\h� XU� Y]b][Yb� >fZc`['�
kYbb� aUb'� jcb� [Yk]ggYb�OYf^vb[ib[gnYbhfYb� Uig[Y\YbX'� X]YgY� b]W\h� UiZ� Y]baU`� vVYf� X]Y� [UbnY�
?`tW\Y� YfghfYW_h'� gcbXYfb� XYb� jcf\UbXYbYb� LW\]fa� XYg� :`h\c`nYg� _`i[� Uigbvhnh� ibX� a]h� XYf�
LW\kUfnZu\fY� X]Y� KchViW\Y� Y]bVf]b[h)� >]b� [ihYf� >fZc`[� _Ubb� ibX� k]fX� XUbb� b]W\h� UigV`Y]VYb)

=]Y� [YgW\`cggYbYb� [`Y]W\U`hf][Yb� LW\kUfnZu\fYbghUb[Yb\u`nYf� avggYb� ib[`Y]W\atz][�
XifW\`]W\hYh� kYfXYb)� :iZ� XYb� gc� [YgW\UZZYbYb� `]W\hYfYb� LhY``Yb� ]gh� XYf� ;cXYb� XifW\� NbhYf(
dZ`Ubnib[� jcb� ;iW\Yb� ibX� YhkUg� MUbbYb� gcZcfh� ni� XYW_Yb)� Ocb� X]YgYb� Ac`nUfhYb� k]fX� bif�
jYf`Ub[h'� XUz� g]Y� XYb� ;cXYb� gW\vhnYb� ibX� X]Y�OYffUgib[� ibX�OYfUfaib[� XYggY`VYb� jYf\]bXYfb)�
=]Y� LW\kUfnZu\fY� k]fX� g]W\'� kY]`� ]b� ]\fYa� Hdh]aia'� jcb� gY`Vgh� [YfbY� ibX� fY]W\`]W\� Y]bghY``Yb'�
kYbb� bif� XYf� ;cXYb� ]b� XYf� f]W\h][Yb� OYfZUggib[� ]gh)

Bb� X]YgYf� PY]gY� ktfY� X]Y� kU`XVUi`]W\Y� LY]hY� XYf� ?fU[Y� ni� `ugYb� ibX� ]W\� \U`hY� X]YgY�
:iZ[UVY� Zvf� UizYfcfXYbh`]W\� XUb_VUf'� Zvf� XUb_VUf� XYg\U`V'� kY]`� Ub� LhY``Y� XYf� jcf\UbXYbYb�
LW\kUfnZu\fYbVYghtbXY'� kY`W\Y� ]b_`ig]jY� AUfnbihnib[� Y]bYb� gY\f� atz][Yb� >fhfU[� `]YZYfb'� _vbZh][�
;YghtbXY� hfYhYb� _ubbYb'� kY`W\Y� XYb� \uW\ghYb� GihnYb� UV�kYfZYb� kYfXYb'� XYb� Y]b� ?cfgh� ibhYf�
XYb� U``Yf[vbgh][ghYb� OYf\t`hb]ggYb� vVYf\Uidh� [YVYb� _Ubb)

BLTVUFKDIVOLFKH�.HGHWVWQJ�GHT�>FKYDT[I_KTH%
=]Y� LW\kUfnZu\fY� ]gh� ]\fYg� [fczYb� AUfnfY]W\hiag� kY[Yb� Y]bY� Ac`nUfh'� kY`W\Y� k]f� _vbZh][�

UiZ� U``Yb� LhUbXcfhYb'� kc� g]Y� ]\f�@YXY]\Yb� Z]bXYb� _Ubb'� Ubn]Y\Yb� gc``hYb'� Y]bY� Ac`nUfh'�kY`W\Y� ibgYfY�
[fuzhY� :iZaYf_gUa_Y]h� jYfX]Ybh)� LW\cb� j)� LYW_YbXcfZZ'� XYf� YfghY� <\YZ� XYg� Zcfgh`]W\Yb� OYfgiW\g(
kYgYbg� ]b� rghYffY]W\'� \Uh� ]\fYb� \c\Yb�PYfh� [YU\bh � ibX� \Uh� U``Y� gY]bY� DftZhY� UiZ� X]Y�>fZcfgW\ib[�
XYf� EYVYbg(� ibX� PUW\ghiagVYX]b[ib[Yb'� UiZ� ]\fY� >fhfU[gZt\][_Y]h� ibX� k]fhgW\UZh`]W\Y� ;YXYihib[�
_cbnYbhf]Yfh)� >f�\Uh�XUg�PYf_� b]W\h� jc``YbXYb� _ubbYb� ibX� j]Y`Y�>bhhtigW\ib[Yb� Yf`YVh)� =]Y�LW\kUfn(
Zu\fY� \Uh� XUg� b]W\h� [Y\U`hYb'� kUg� g]Y� ]\a� jYfgdfcW\Yb� \Uh)� =]Y� >]bZv\fib[� XYf� ZfUbnug]gW\Yb�
AUfnbihnib[gaYh\cXY� kUf� b]W\h� au[`]W\'� kY]`� g]W\� X]YgY� FYh\cXY� Ub� XYf� LW\kUfnZu\fY� b]W\h� ni�
VYkt\fYb�gW\]Yb�ibX�_Y]bY�[fuzYfYb�AUfnYfhft[Y�jYfgdfUW\'�U`g�X]Y� Y]b\Y]a]gW\Y� b]YXYfughYffY]W\]gW\Y�
FYh\cXY'� j)� LYW_YbXcfZZ� \Uh� RY]h� gY]bYg�EYVYbg� XYf�LW\kUfnZu\fY� X]Y� [fuzhY�:iZaYf_gUa_Y]h� ni[Y(
kYbXYh�ibX� bUW\� gY]bYa�McXY� kUf� Yg� XYf� ^Yhnh� ]a�Ki\YghUbXY� `YVYbXY� HVYfZcfghfUh�DUf`�;u\aYf`Y'�
kY`W\Yf� g]W\� ]bhYbg]j� a]h� XYf� >fZcfgW\ib[� XYf� PUW\ghiag[YgYhnY� ^YbYf� Ac`nUfh� VYgW\tZh][h� \Uh'�
`Y]XYf� UiZ� Y]bYa� @YV]YhY'� ]a� P]YbYf(GYightXhYf� ?u\fYbkU`XY'� kc� X]Y� LW\kUfnZu\fY� b]W\h�
UihcW\h\cb� UiZhf]hh6� g]Y� ]gh'� k]Y� gW\cb� Y]b[Ub[g� Yfkt\bh'� XifW\�FYbgW\Yb\UbX� Xcfh\]b� jYfdZ`Ubnh�
kcfXYb)� >g� ]gh� X]Yg� kc\`� X]Y� Y]bn][Y� Ac`nUfh'� kY`W\Y� UiZ� ^YbYa� LhUbXcfhY� bcW\� kUW\gYb� _Ubb)�
G]W\h� XYf� FUb[Y`� Ub� Gt\fghcZZYb� )]gh� Yg'� kY`W\Yf� XYa� IZ`UbnYbkUW\ghia� Xcfh� \]bXYf`]W\� ]gh'�
gcbXYfb� XYf� FUb[Y`� Ub� ;cXYbZYiW\h][_Y]h� ibX� G]YXYfgW\`t[Yb)� =]Y� cVYfY�;cXYbgW\]W\hY� Ybh\t`h�
IZ`UbnYbbt\fghcZZY� ]b� UigfY]W\YbXYf� FYb[Y'� kUg� XifW\� X]Y� NbhYfgiW\ib[Yb� XYf� _)� _)� Zcfgh`]W\Yb�
OYfgiW\gUbghU`h� FUf]UVfibb� bUW\[Yk]YgYb� kcfXYb� ]gh)

=]Y� nkY]hY� XUfibhYf� `]Y[YbXY� LW\]W\hY� ]gh� VYhcbUfh]['� ju``][� kUggYfibXifW\`tgg][� ibX�
jYf\]bXYfh� XUg�:iZghY][Yb� XYg�@fibXkUggYfg)� Ocb� ibhYb� \Yf� ]gh� gcbUW\� X]Y� RiZi\f� XYg�PUggYfg�
[tbn`]W\� jYf\]bXYfh)� Ocb� cVYb� \Yf� ]gh� X]Y�PUggYfniZi\f�YVYbZU``g� Y]bY� gY\f�[Yf]b[Y)� >g�[]Vh� ]b� [Ubn�
rghYffY]W\� j]Y``Y]W\h� a]h�:igbU\aY� XYg�DUfghYg� ]a�DvghYb`UbXY� ibX�=U`aUh]Yb� _Y]b� b]YXYfgW\`U[(
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tfaYfYg� @YV]Yh� U`g� ^YbYg� XYg� P]YbYf(GYightXhYf� LhY]bZY`XYg)� =Uz� Yg� bif� XYf�PUggYfaUb[Y`� ]gh'�
kY`W\Yf� Xcfh� gc� ib[vbgh][� UiZ� X]Y� dZ`Ubn`]W\Y�OY[YhUh]cb� Y]bk]f_h'� \UVYb� X]Y� jcb� XYf� Zcfgh`]W\Yb�
OYfgiW\gUbghU`h� Uig[YZv\fhYb� =vb[ib[gjYfgiW\Y� #F]hhY]`ib[Yb� X)� Z)� O� rghYffY]W\g'� AYZh�QQQOB$�
ibX� X]Y� ;YktggYfib[gjYfgiW\Y� #R)(;`)� Z)� X)� [)� ?)'� :df]`\YZh� ,4+0'� LY]hY� ,/0$� Yf[YVYb'

=]Y� =vb[ib[� ]gh� [tbn`]W\� YfZc`[`cg� [YV`]YVYb'� X]Y� ;YktggYfib[� XU[Y[Yb� \Uh� UiZ� XUg�
IZ`UbnYbkUW\ghia� UizYfcfXYbh`]W\� [vbgh][� Y]b[Yk]f_h)� =]Y� `YhnhYfYb� OYfgiW\Y� g]bX� bcW\� b]W\h�
UV[YgW\`cggYb)� :iZ� X]YgYa� ib[vbgh ][Yb� LhUbXcfhY� jYfaU[� X]Y� LW\kUfnZu\fY � bcW\�
]aaYf� ni� `YVYb) � L]Y� dfcXin]Yfh� gc[Uf� bcW\� fY]W\`]W\� LhfYi)� =]Y� Xcfh][Yb� LW\kUfnZu\fYbkt`XYf�
\UVYb� ]b� YfghYf� E]b]Y� XYb� LhfYiVYXUfZ� XYf� ia`]Y[YbXYb� HfhgW\UZhYb� ni� XYW_Yb)� P]Y� `Ub[Y� RY]h�
X]YgY� Gihnib[� bcW\� au[`]W\� gY]b� k]fX'� XUg� ]gh� ZfY]`]W\� X]Y� ?fU[Y)� >bX`]W\� avggYb� X]Y�Gt\fghcZZY�
]a� ;cXYb� YfgW\udZh� kYfXYb� ibX� [tbn`]W\Y� LhYf]`]hth� k]fX� Y]bhfYhYb)� =]Y�:bnY]W\Yb� Zvf�XYb� KvW_(
[Ub[� XYf� ;cXYbVcb]hth� g]bX� VYfY]hg� jcf\UbXYb'� gW\cb� ]gh� XYf� D]YZYfbgd]bbYf� #]a� CU\fY� ,4,.$�
Xcfh� jYf\YYfYbX� UiZ[YhfYhYb� #g]Y\Y� R)(;`)� Z)� X)� [)� ?)'� Ci`]\YZh� ,4,.'� dU[)� .+0'� =f)� K]hhaUmYf$)�
=Ug� ]gh� Y]b� g]W\YfYg� RY]W\Yb� XYf� ;cXYbYf_fUb_ib[)

:izYf� XYf� LhfYibihnib[� \Uh� ]a� P]YbYf(GYightXhYf� ?u\fYbkU`XY� UiW\� X]Y� AUfnbihnib[�
>]b[Ub[� [YZibXYb)� =Yf� AUfnYfhfU[� ]gh� nkUf� [Yf]b['� UVYf� XcW\� bcW\� gc� [fcz'� XUz� g]W\� XUg�
IYW\Yb� fYbh]Yfh)

j)� LYW_YbXcfZZ� \Uh� gW\cb� jcf� aY\f� U`g� XfY]z][� CU\fYb� X]Y� UizYfcfXYbh`]W\Y� Rt\][_Y]h� XYf�
LW\kUfnZu\fY� Yf_Ubbh'� kY`W\Y� ]a� P]YbYf(GYightXhYf� ?u\fYbkU`XY� gc� ghUf_� ]b� X]Y� :i[Yb� Zt``h'� ibX�
XUg� aU[� ]\b� jYf`Y]hYh� \UVYb'� X]YgYf� Ac`nUfh� gY]b�jc``Yg� :i[YbaYf_� ninikYbXYb� ibX� XYb� :b(
VUi� XYf� LW\kUfnZu\fY� Zvf� U``Y� ^YbY� OYf\t`hb]ggY�ni� YadZY\`Yb'� ]b� kY`W\Yb� XUg� D`]aU� ]\fYb
:bVUi� [YghUhhYh)

Bb� XYb� LW\kUfnZu\fYb[YV]YhYb� k]fX� UiW\� \]Y� ibX� XU� X]Y� PY]zZu\fY� #I]big� g]`jYghf]g$
UiZ� AUfn� [Ybihnh)� =]YgY� Ac`nUfh� `]YZYfh� Y]b� AUfn'�XUg� XYa� XYf� LW\kUfnZu\fY� n]Ya`]W\� t\b`]W\
]gh)� =Ug� PY]zZu\fYb\Ufn� k]fX� XYg\U`V� UiW\� a]h� XYa� LW\kUfnZu\fYb\Ufn� jYfa]gW\h)� =]Y� AUfn(
Yf[]YV][_Y]h� XYf� PY]zZu\fY� ]gh� kY]h� [Yf]b[Yf� U`g� ^YbY� XYf� LW\kUfnZu\fY)� =]YgY� Ac`nUfh� Yfhft[h�
XY]Ufh][� gW\kYfY� OYf`Yhnib[Yb'� k]Y� g]Y� XifW\� X]Y� b]YXYfughYffY]W\]gW\Y� AUfnbihnib[gaYh\cXY�
\Yfjcf[YfiZYb� kYfXYb'� gW\`YW\h)� =]Y� PY]z_]YZYf� _Ubb� bif� XifW\� kYb][Y� CU\fY� UiZ� AUfn� [Ybihnh�
kYfXYb� ibX� `]YZYfh� bif� aY\f� ;fYbb\c`n)� L]Y� k]fX� c\bYX]Yg� jcb� U``Yb� au[`]W\Yb� ?Y]bXYb� gW\kYf�
VYXfc\h'� XU\Yf� YadZ]Y\`h� Yg� g]W\� kc\`� b]W\h'� X]YgY� Ac`nUfh� bUW\� XYf� b]YXYfughYffY]W\]gW\Yb�
FYh\cXY� UiZ� AUfn� ni� bihnYb)� =U[Y[Yb� ibhYf`]Y[h� Yg� UVYf� [Uf� _Y]bYa� :bghUbX'� X]Y� bYiY�
FYh\cXY� VY]� XYf� PY]z_]YZYf� ibX� VY]� U``Yb� UbXYfYb� D]YZYfbUfhYb� UbnikYbXYb'� kYbb� X]Y� AUfn(
bihnib[� Yfgh� kYb][Y� CU\fY� jcf� XYf� ?t``ib[� XYg� VYhfYZZYbXYb� LhUaaYg� VY[]bbh)� =]Y� :ddUfUhY�
kYfXYb� Xcfh� Ub[Y\tb[h'� kc� X]Y� DfcbY� VY[]bbh'� gc� XUz� X]Y� ;c\f`uW\Yf� bif� X]Y� tgh][Yb� LhUaa(
dUfh]Yb� hfYZZYb� ibX� XYf� ibhYb� aY\f� UghfY]bY� LW\UZhhY]`� b]W\hg� Ub� Gihn\c`nkYfh� jYf`]Yfh)� >]b][Y� CU\fY�
AUfnbihnib[� kYfXYb� XYb� U`hYb� D]YZYfb� kYb][� LW\UXYb� Vf]b[Yb'� XU� ^U� XYf� FUggYbnikUW\g� ]b�
XYf� AUidhgUW\Y� gW\cb� VYYbXYh� ]gh� ibX� kY]`� X]Y� [Yf]b[Yb� OYf`Yhnib[Yb� Y]bYb� DfUb_\Y]hgnighUbX�
XYg� ;UiaYg� b]W\h� \YfVY]Zv\fYb� _ubbYb'� kYbb� X]Y� PibXYb� bUW\� VYYbXYhYf� AUfnbihnib[� gcZcfh�
k]YXYf� [YgW\`cggYb� kYfXYb)� :iZ� X]YgY� PY]gY� _Ubb� aUb� UiW\� jcb� Y]bYa� D]YZYfbU`hVYghUbXY�
_ifn� jcf� gY]bYa� :Vhf]YVY� bcW\� Y]bYb� gW\ubYb� AUfnYfhfU[� Yfn]Y`Yb'� c\bY� XYa� PU`XY� LW\UXYb�
ni� Vf]b[Yb)� ;Y]� VYXfc\`]W\Yf� OYfaY\fib[� ^YbYf� ZcfghgW\tX`]W\Yb� BbgY_hYb'� kY`W\Y� U`g� X]Y�
gW\`]aaghYb� ?Y]bXY� XYf� PY]z_]YZYf� VY_Ubbh� g]bX'� k]fX� aUb� X]Y� AUfnbihnib[� gc� `Ub[Y� RY]h�
[tbn`]W\� UiggW\U`hYb'� V]g� X]Y� @YZU\f� jc``_caaYb� VYgY]h][h� ]gh)

:iW\� X]Y� EtfW\Y'� EUf]l� YifcdUYU'� _Ubb� a]h� OcfhY]`� UiZ� AUfn� [Ybihnh� kYfXYb'�
kcVY]� ]b� t\b`]W\Yf� PY]gY� k]Y� VY]� XYf� PY]z_]YZYf� jcfni[Y\Yb� ]gh)� :izYf� XYb� nkY]� ;c\f(
`uW\Yfb'� kY`W\Y� XYb� Ld`]bh� XifW\VfYW\Yb� ibX� XYb� DYfb� hUb[]YfYb'� _ubbhY� aUb� VY]� XYf� EtfW\Y�
UiW\� bcW\� Y]b� Xf]hhYg� ;c\f`cW\� UbVf]b[Yb'� kY`W\Yg� fUX]U`� V]g� nia� RYbhfia� jYf`tiZh'� UVYf� bif� ]b
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XYa� ?U``Y'� U`g� Yg� g]W\� ia� Y]bYb� LhUaa� \UbXY`h'� XYf� Y]bYb� [Yf]b[Yb� Gihn\c`nkYfh� \Uh)� ?vf
[Yku\b`]W\� kYfXYb� X]Y� nkY]� hUb[Ybh]U`� Ub� XYb� DYfb� [YZv\fhYb� ;c\f`uW\Yf� jc``_caaYb� [Ybv[Yb'�
ia� XYb� AUfnUigZ`iz� UbnifY[Yb)� =]Y� EtfW\Y� `]YZYfh� VY_Ubbh`]W\� XUg� ZY]bghY� MYfdYbh]b'� XUg� ibhYf
XYa� GUaYb� OYbYh]UbYf� MYfdYbh]b� ]b� XYb� AUbXY`� _caah)

0LH� AHTDTEHLVWQJ� GHU� =RKKDT[HU%
=]Y� OYeUeVY]ghb[� XYf� Kc\\UemYf� j]eX� ]b� G]YXYerfgYeeY]W\� ]b� fY\e� de]a]g]iYe� PY]fY� ]b�

XYb� fc[YbUbbgYb� IYW\\sggYb� ice[YbcaaYb)� Bb� X]YfYe� A]bf]W\g� ]fg� Y]bY� KYZcea� YVYbfc� bcgjYbX]['�
j]Y� VY]� XYe� AUem[Yj]bbhb[� ]a� PU`XY)� PUf� \]`Zg� Yf'� jYbb� ]a� PU`XY� XUf� eY]bfgY� hbX� VYfgY�
Kc\\Uem� [YjcbbYb� j]eX'� jYbb� X]Y� XUeUhf� YemYh[gYb� AU`VdecXh_gY'� MYedYbg]b� hbX� Dc`cd\cb]ha�
icb� [Ye]b[Ye� JhU`]gqg� hbX� a]bXYejYeg][� f]bX)� =]Y� LW\jUemZr\eY� `]YZYeg� Y]b� XYeUeg� ZY]bYf� Kc\(
aUgYe]U`'� XUw� X]Y� rfgYeeY]W\]fW\Yb� AUemdecXh_gY� a]g� XYb� ZeUbmrf]fW\Yb� hbX� UaYe]_Ub]fW\Yb� `Y]W\g�
_cb_hee]YeYb� _rbbYb'� jYbb� X]Y�OYeUeVY]ghb[� XYf� Kc\decXh_gYf� ]b� Y]bjUbXZeY]Ye� PY]fY� [YfW\]Y\g'�
jYbb� fcbUW\� Y]bY� =Yfg]``Ug]cbfaYg\cXY� Ub[YjYbXYg� j]eX'� X]Y� ]b� d\lf]_U`]fW\(W\Ya]fW\Ye� A]b(
f]W\g� XYa� \Yhg][Yb� LgUbXY� XYe� P]ffYbfW\UZg� Ybgfde]W\g)

;Y]� XYf� b]YXYfughYffY]W\]gW\Yb� FYh\cXY� k]fX� X]Y� =Ygh]``]YfV`UgY'� kY`W\Y� XUg� Kc\(
hYfdYbh]b� Ybh\t`h'� X]fY_h� a]h� XYa� ?YiYf� ]b� ;Yfv\fib[� [YVfUW\h� ibX� b]W\h� XifW\� =UadZ� Yf\]hnh6�
X]YgYa� OYfZU\fYb� \UZhYb� Zc`[YbXY� GUW\hY]`Y� Ub5� XUg� Dc`cd\cb]ia� Yf\t`h� ]bZc`[Y� jcb� sVYf\]hnib[�
Y]bY� VfUibY� ?UfVY'� Yg� ]gh� ghUf_� jYfibfY]b][h'� X]Y� :igVYihY� Ub� MYfdYbh]bu`� ]gh� [Yf]b[)

Bb� XYb� b]YXYfughYffY]W\]gW\Yb� IYW\\vhhYb� Z]bXYh� aUb� Zc`[YbXY� >]bf]W\hib[Yb5
=]Y� _idZYfbYb� =Ygh]``Uh]cbgV`UgYb� jcb� ib[YZt\f� 0+� D A � ?Uggib[gfUia� X]YbYb� nif� :iZ(

bU\aY� XYg� Kc\\UfnYg6� g]Y� g]bX� a]h� Y]bYa� AY`a� jYfgY\Yb'� kY`W\Yf� ]b� XYb� cVYfYb� MY]`� XYf� ;`UgY�
c\bY� ^YXY� OYfgW\fUiVib[� Y]bZUW\� Y]b[YghYW_h� ]gh)� =Ug� ]b� =UadZZcfa� vVYf[Y\YbXY� r`� aiz� Y]b�
Dv\`fc\f� dUgg]YfYb� ibX� k]fX� ]b� Y]bYa� a]h� fUgW\Yf� PUggYfn]f_i`Uh]cb� Y]b[Yf]W\hYhYa� ?UggY� _cb(
XYbg]Yfh)� CYXY� =Ygh]``]YfV`UgY� \Uh� ]\fY� VYgcbXYfY� ?YiYfib[)

;Y]� XYa� I]Yfg]b[Ye� ;Yge]YVY� #b]YXYerfgYeeY]W\]fW\Yf� =Yfg]``Ug]cbfiYeZU\eYb$� jYeXYb�
,1"0!� MYedYbg]b� [YjcbbYb'� jq\eYbX� UhW\� MfW\] eW\ � hbX� LW\jUem � Uhf� XYa� b]YXYerfgYe(
eY]W\]fW\Yb� LW\jUemZr\eYb\Uem� V]f� .0!� Ub� qg\Ye]fW\Yb� o`Yb� [YjcbbYb� \UVYb'� cZZYbVUe� bhe�
XYf\U`V� fc� i]Y`'� jY]`� f]Y� XUf� Uhfe]bbYbXY� AUem� fcZceg� UhZ[YZUb[Yb� hbX� iYeUeVY]gYg� hbX� jY]`� f]Y�
Y]bY� VYffYeY� =Yfg]``Ug]cbfaYg\cXY� Ub[YjYbXYg� \UVYb)� =Uf� MYedYbg]b'� XYe� \cW\jYeg][fgY� ;YfgUbX(
gY]`� XYf� AUemYf'� [Y\g� fcbUW\� XheW\� X]Y� de]a]g]iY� =Yfg]``Ug]cbfaYg\cXY� mha� [erwgYb� MY]`� iYe(
`ceYb6� UhwYeXYa� f]bX� X]Y� [YjcbbYbYb� IecXh_gY� a]bXYejYeg][)� =Uf� ]fg� jc\`� @ehbX� [Ybh['� ha�
fc� eUfW\� U`f� ar[`]W\� Y]bY� bYhY'� U``Yb� :bZceXYehb[Yb� YbgfdeYW\YbXY� =Yfg]``Ug]cbfaYg\cXY� ]b�
ofgYeeY]W\� Y]bmhZs\eYb)

Ba� W\Ya]gW\Yb� EUVcfUhcf]ia� XYf� Zcfgh`]W\Yb� OYfgiW\gUbghU`h� ]gh� XUg� Kc\dfcXi_h� Y]bYf�
=UadZXYgh]``Uh]cb� a]h� =UadZ]b^Y_h]cb� ibhYfnc[Yb� kcfXYb)� >]b� gc`W\Yg� OYfZU\fYb� \Uh� Zc`[YbXY�
OcfhY]`Y5

,)� kYfXYb� U``Y� OYfibfY]b][ib[Yb� `Y]W\h� Uig[YgW\]YXYb'� gY`Vgh� XYf� ZY]bghY� LhUiV� ibX� LUbX'
-)� Yg� k]fX� fY]bYg� MYfdYbh]bu`� jcb� VYghYf� JiU`]hth� [YkcbbYb'
.)� X]Y� FY\fUigVYihY� Ub� MYfdYbh]b� ]gh� Y]bY� [Ubn� VYXYihYbXY'
/)� Yg� k]fX� gY\f� kYfhjc``Yg'� gW\ub� [YZtfVhYg'� XifW\g]W\h][Yg� Dc`cd\cb]ia� [YkcbbYb)

=]YgY� OcfhY]`Y� g]bX� gc� ]b� X]Y� :i[Yb� gdf]b[YbX'� XUz� g]Y� kc\`� _Y]bYf� kY]hYfYb� >f(
`tihYfib[� VYXvfZYb)

>]b� =Ygh]``Uh]cbgjYfZU\fYb'� kY`W\Yg� U``Yb� X]YgYb� :bZcfXYfib[Yb� Ybhgdf]W\h� ibX� [Y[Yb(
vVYf� XYa� I]Ygh]b[Yf� OYfZU\fYb� bcW\� kY]hYfY� OcfhY]`Y� V]YhYh'� kY`W\Y� ]b� XYf� [fczYb� >fgdUfib[� Ub�
AY]naUhYf]U`'� ]b� XYa� `Y]W\hYb� ibX� g]W\YfYb� KY[i`]YfYb� XYg� =Ygh]``Uh]cbgdfcnYggYg� ibX� ]b� XYf
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OYff]b[Yfib[� XYf� ?YiYfg[YZU\f� VYghY\Yb'� ]gh� X]Y� =UadZXYgh]``Uh]cbgUb`U[Y� LmghYa� Ñ<c`Å'� Y]b�
]b� ?fUb_fY]W\� Ub[YkYbXYhYg� OYfZU\fYb'� kY`W\Yg� kc\`� a]h� ni� XYb� VYghYb� [Y\ufh'� kY`W\Y� \YihY�
VYghY\Yb)

=]YgYg� LmghYa� gc``� XYabtW\gh� ]b� I]Ygh]b[� #G]YXYfughYffY]W\$� Y]b[YZv\fh� kYfXYb)� =Ug�
OYfX]Ybgh'� X]Yg� XifW\[YgYhnh� ni� \UVYb'� [YVv\fh� XYa� Ifc_if]ghYb� XYf� P]YbYf� ?]faU� @c`XgW\a]Xh'�
AYffb� :`ZfYX� KY]W\Yfh)� KY]W\Yfh� \Uh� XUg� OYfZU\fYb� ]b� gY]bYf� ;fcgW\vfY� Ñ=]Y� ZfUbnug]gW\Y� AUfn(
]bXighf]YÅ� Y]b[Y\YbX� VYgW\f]YVYb� ibX� ]W\� n]h]YfY� ]\b� \]Yf� kufh`]W\5

.HUFKTHLEWQJ� GHT� 0DPSIGHUVLOODVLRQUDQODJH� >ZUVHP� g/ROe%

=]Y� :b`U[Y'� XYfYb� ;YgW\fY]Vib[� ]a� GUW\ghY\YbXYb� Zc`[h'� ]gh� Zvf� Y]b� MU[YgeiUbhia� jcb�
bcfaU`� 0+++� D]`c� Kc\\Ufn�8 �,++� PU[[cb� dfc� CU\f� ni� -++� :fVY]hghU[Yb'� VYfYW\bYh6� X]YgY`VY�
`Y]ghYh� ^YXcW\� VY]� YbhgdfYW\YbXYf� OYf`tb[Yfib[� XYf� :fVY]hgnY]h� UiW\� c\bY� kY]hYfYg� 20++� D]`c�
dfc� M U[8 ,0+ � PU[[cbg� dfc� Ubbc)

=]Y� :ddUfUhif� VYghY\h� Uig� Zc`[YbXYb� LhvW_Yb5

U$� ,� :ihc_`Uj� a]h� Kv\fkYf_'� Zvf� Y]bYb� =UadZXfiW_� jcb� .� :hacgd\tfYb� Y]b[Yf]W\hYh'
V$� Y]b[YaUiYfhY� LhUbX[YZtzY� jcb� ^Y� -0++� #"� ?Uggib[gfUia'
W$� ,� A]`ZgXYgh]``]YfgW\`Ub[Y� a]h� Dv\`kUggYfVchh]W\'
X$� ,� jYfh]YZh� Ub[YVfUW\hYf� ;Y\t`hYf� nif� :iZbU\aY� XYf� KvW_ghtbXY'
Y$� ,� =UadZXYgh]``]YfUddUfUh� LmghYa� Ñ<c`Å'� UiZ� 3� :hacgd\tfYb� =fiW_� [YdfvZh'
Z$� ,� AUidhXYgh]``]YfgW\`Ub[Y� a]h� Dv\`kUggYfVchh]W\� ibX� ?`cfYbh]bYf� LW\`Ub[Y'
[$� ,� =UadZ_YggY`� jcb� 0+�a -� AY]nZ`tW\Y� a]h� Yf\u\hYa� PUggYffYgYfjc]f'
\$� ,� nY\bdZYfX][Y� =UadZaUgW\]bY� cXYf� YbhgdfYW\YbXYf� >`Y_hfcachcf'
]$� ,� cXYf� aY\fYfY� MYfdYbh]bu`fYgYfjc]fY'
_$� ,� ZU\fVUfYf� ?]`hYf_UghYb'
`$� ,� V]g� -� PUggYfdiadYb'
a$� ,� V]g� -� MYfdYbh]bu`diadYb'
b$� ,� FcbhY^ig'
c$� ,� P]bXY'� X]Y� XifW\� MfUbga]gg]cb� Ub[Yhf]YVYb� k]fX'
d$� 0+� fibXY� LhUbXZcfaYb� a]h� UVbY\aVUfYb� LY]hYb� U`g� Dv\`ZcfaYb� Zvf� XUg� Dc`cd\cb]ia'
e$� ,++� Z`UW\Y� R]b_V`YW\hY``Yf� jcb� n]f_U� 1+� = F � =ifW\aYggYf� Zvf� X]Y� LcbbYbV`Y]W\ib[)

:b� ;Ui`]W\_Y]hYb� kYfXYb� VYbuh][h5

,)� :ddUfUh\Uig'� U`g� `Y]W\hYf� Ac`nVUi� a]h� >]gYb[Yf]ddY� bUW\� UaYf]_Ub]gW\Ya� LmghYa� _cb(
ghfi]Yfh'� XYggYb� Hgh(� ibX� LvXcghgY]hY� ]b� ]\fYa� ibhYfYb� MY]`Y� UVbY\aVUf� Y]b[Yf]W\hYh� ]gh'�
@fibXZ`tW\Y� 3"0�Q� ,.�F"

-)� =UadZ_YggY`bYVYb[YVtiXY6� @fibXZ`tW\Y� / Q 4 " 0a '
.)� AUfn_v\`fUia6� @fibXZ`tW\Y� 0�Q�3"0�a'
/)� LW\iddYb� Zvf� X]Y� MYfdYbh]bfYgYfjc]fY'� -+� a� jca� AUidh[YVtiXY� YbhZYfbh6� 3�Q�/�a'
0)� Kc\\UfngW\iddYb'� , +Q1 �a� a]h� [YaUiYfhYa'� jYfh]YZhYa� Kc\\UfnfYgYfjc]f� Zvf� Y]bYb� ?Uggib[g(

fUia� jcb� 0+)+++� V]g� ,++)+++� DA "
1)� >aVU``U[YgW\iddYb� a]h� ;]bXYfY]6� , +Q 1 �a'
2)� Y]b� ;fibbYb� cXYf� UVYf� Y]bY� YbhgdfYW\YbXY� PUggYf`Y]hib[)� Bgh� `YhnhYfY� jcf\UbXYb� ibX� \Uh�

g]Y� [Ybv[YbX� =fiW_'� gc� YbhZU``Yb� X]Y� VY]� XYf� :ddUfUhif� jcf[YgY\YbYb� PUggYfdiadYb)
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0HT� 2DETLNDVLRQUKHTJDQJ%
;  � . C ? � 9 H K < ? K ? C M N G A * !  

=Ug� Kc\\Ufn� k]fX� YbhkYXYf� XYa� OcffUhgfYgYfjc]f� YbhbcaaYb� cXYf� nif� RY]h� XYf� AUidh(
gU]gcb� X]fY_h� ]b� XYb� ?i\fZtggYfb� a]h� XYf� =UadZk]bXY� UiZ� X]Y� I`UhhZcfa� vVYf� XYa� :ihc_`UjYb�
[YVfUW\h� ibX� jcb� \]Yf� Uig� ]b� XYb� :ihc_`UjYb� Ybh`YYfh'� XYf� 2� ?Uz� -.3+� D A � ZUzh)� #=Ug�
GcfaU`ZUz� Kc\\Ufn� k]fX� ]b� ?fUb_fY]W\� igUbnYatz][� ghYhg� a]h� ./+� D A � [YfYW\bYh)$� =]Y� ?tggYf�
kYfXYb� \]YVY]� XifW\� >]bZv\fib[� Y]bYg� =UadZghfU\`Yg� jc``_caaYb� [YfY]b][h'� ia� ^YXYb� OYf`igh�
ni� jYfaY]XYb)� =Yf� :ihc_`Uj� ]gh� a]h� Y]bYa� Kv\fkYf_'� XUg� XifW\� MfUbga]gg]cb� Ub[Yhf]YVYb� k]fX'�
gck]Y� a]h� XcddY`hYa� =UadZaUbhY`� jYfgY\Yb)� =]Y� FUggY� k]fX� bib� bUW\� OYfgW\`]Yzib[� XYg�
:ihc_`UjYb� ibhYf� VYghtbX][Ya� Kv\fYb� V]g� UiZ� 40w� Yf\]hnh6� Y]b� jYfg]W\Yfh� Ub[YVfUW\hYf� >]bghv`d(
h\YfacaYhYf� Yf`UiVh� X]Y� MYadYfUhif_cbhfc``Y)� Bgh� XYf� [YkvbgW\hY� A]hnY[fUX� YffY]W\h'� gc� Vf]b[h�
aUb� XUg� Kv\fkYf_� nia� Lh]``ghUbX'� gW\U`hYh� X]Y� =UadZniZi\f� Uig� ibX� `tzh� X]Y� FUggY� ,� V]g�
-� LhibXYb� ghY\Yb)� =]Y� Uig� XYa� :ihc_`UjYb� YbhkY]W\YbXYb� =tadZY� dUgg]YfYb� X]Y� A]`Zg(�
=Ygh]``]YfgW\`Ub[Y� ibX� kYfXYb� Xcfh� _cbXYbg]Yfh'� gc� XUz� UiW\� VY]� X]YgYf� jcfVYfY]hYbXYb� :fVY]h�
_Y]bY� MYfdYbh]bu`jYf`ighY� Y]bhfYhYb� _ubbYb)� FUb� n]Y\h� U`gXUbb� XifW\� Y]bYb� Ua� :ihc_`UjYb�
jcf[YgY\YbYb� AU\b� XUg� KvW_ghUbXgkUggYf� UV'� XUg� g]W\� ibhYb� ]b� XYf� FUggY� Ub[YgUaaY`h� \Uh�
ibX� `tzh� gcXUbb� `YhnhYfY� ]b� XUg� YfghY� LhUbX[YZtz� UVZ`]YzYb'� kcVY]� X]Y� FUggY� Y]b� nk]gW\Yb(
[YgW\U`hYhYg� FYgg]b[Z]`hYf� ni� dUgg]YfYb� \Uh)� =]YgYg� \t`h� U``Y� [fuVYfYb� OYfibfY]b][ib[Yb� ]a�
:ihc_`UjYb� nifvW_'� jcb� kc� g]Y� gW\`]Yz`]W\� ]b� XYb� KvW_ghUbXVY\t`hYf� Ybh`YYfh� kYfXYb)� AUh� g]W\�
Y]b� [fuzYfYf� OcffUh� gc`W\Yf� KvW_ghtbXY� Ub[YgUaaY`h'� gc� ibhYfk]fZh� aUb� g]Y� bUW\hft[`]W\� bcW\(
aU`g� Y]bYf� ;Y\UbX`ib[� a]h� =UadZ'� ia� ]\bYb� ^YX(Y� Ldif� jcb� MYfdYbh]bu`� ni� Ybhn]Y\Yb)� =Yf�
KYgh� k]fX� bUW\� :Vg]YVYb� UiZ� gW\kUfnY� PUfY� jYfUfVY]hYh)� >]bY� <\Uf[Y� XYg� :ihc_`UjYb� XUiYfh�
-Ä.� LhibXYb'� gc� XUz� dfc�MU[� VYeiYa� XfY]� gc`W\Yf� FUb]di`Uh]cbYb� XifW\[YZv\fh� kYfXYb� _ubbYb)

Bb� XYb� LhUbX[YZtzYb'� X]Y� YVYbZU``g� a]h� Kv\fkYf_Yb� jYfgY\Yb� g]bX'� k]fX� XYf� V]g� XU\]b�
\U`V[YfY]b][hYb�FUggY� Y]b� W\Ya]gW\Yg�KYU[Ybg� VY][Ya]gW\h'� XUg� n]f_U� ,+� \� dfc� ,++� D A � AUfnaUggY�
_cghYh'� kY`W\Yg� X]Y�D`tfib[� ibX� bUaYbh`]W\� X]Y� :iggW\Y]Xib[� XYg� ZY]bghYb� LhUiVYg� VYgW\`Yib][h)�
:iW\� X]Y� LhUbX[YZtzY� g]bX� a]h� XYf� A]`ZgXYgh]``]YfgW\`Ub[Y� jYfVibXYb)� =]YgY`VYb� kYfXYb� XYf�
KY]\Y� bUW\� [YZv``h� a]h� ^Y� Y]bYf� <\Uf[Y� XYg� :ihc_`UjYb� ibX� UiW\� ]b� XYfgY`VYb� KY]\YbZc`[Y� bUW\�
1Ä ,-ghvbX][Ya� Ki\Yb� XYf� FUggY� Ybh`YYfh)� =]Y� >]baUiYfib[� XYf� LhUbX[YZtzY� [YgW\]Y\h'� ia�
X]Y� PtfaY� nifvW_ni\U`hYb)� GUW\XYa� Y]bY� jc``ghtbX][Y� MfYbbib[� XYf� `YhnhYb� LdifYb� jcb� OYf(
ibfY]b][ib[Yb� Uig� XYf� AUfnaUggY� Y]b[YhfYhYb'� n]Y\h� aUb� XYb� KYgh� XYg� KvW_ghUbXkUggYfg'� XUg�
UiW\� XUg� Uig[YgW\]YXYbY� D`tfa]hhY`� Ybh\t`h'� UV� ibX� Vf]b[h� XUg� KY]b\Ufn� jYfa]hhY`gh� XYg� FcbhY^ig�
XifW\� =UadZXfiW_� ]b� XYb� =Ygh]``]YfUddUfUh)� HVYb� UiZ� XYf� AUfnaUggY� bcW\� gW\k]aaYbXY� cf[U(
b]gW\Y� OYfibfY]b][ib[Yb� V`Y]VYb� \]YVY]� ]a� LhUbX[YZtzY� nifvW_� ibX� kYfXYb� ]b� XYb� KvW_ghUbXg(
VY\t`hYf� Ybh`YYfh)� =Ua]h� VY[]bbh� bib� X]Y

<  � . ? L M C E E ; M C H G )

=Yf� =UadZXYgh]``]YfUddUfUh� k]fX� jcb� UizYb� XifW\� Y]bYb� =UadZaUbhY`'� jcb� ]bbYb� XifW\�
AY]ngW\`Ub[Yb� Yf\]hnh6� gY]bY� [fuzhY� ;YUbgdfiW\ib[� VYhft[h� YhkU� 1� :hacgd\tfYb)� >f� ZUzh�
/-+� D A � KY]b\Ufn)� GUW\XYa� XYf� :ddUfUh� [YZv``h'� k]fX� `Ub[gUa� XYf� AY]nXUadZ� Uig[Y`UggYb� ibX�
ni[`Y]W\� =UadZ� ]b� X]Y� AUfnaUggY� Y]b[YV`UgYb)� =]Y� =Ygh]``Uh]cb� VY[]bbh� gcZcfh)� @Ubn� U``at\`]W\

%$� :baYe_hb[� XYf� OYeZUffYef)
;Y]� :bjYbXhb[� XYe� bYhYb� AUem[Yj]bbhb[faYg\cXY� ]a� PU`XY� j]eX� X]Y� FUb]dh`Ug]cb'� jY`W\Y�

\]Ye� hbgYe� XYa� M]gY`� ÄOceVYeY]ghb[}� VYfW\e]YVYb� ]fg'� iceUhff]W\g`]W\� [Ubm� YbgZU``Yb� _rbbYb'� jY]`� Yf� VY]�
;YcVUW\ghb[� Y]b][Ye� Lce[ZU`g� ar[`]W\� ]fg'� [Ubm� eY]bY� Kc\decXh_gY� Y]bmh`]YZYeb)

#P!
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`tzh� aUb� XYb� =fiW_� ]a� AY]nfUia� XYg� :ddUfUhYg� ghY][Yb� ibX� Yf\u\h� XUa]h� X]Y� MYadYfUhif6�
gcVU`X� X]YgY`VY� UiZ� X]YgY� PY]gY� ,00w%$� YffY]W\h� \Uh'� ]gh� X]Y� =Ygh]``Uh]cb� VYYbXYh)

=]Y� =tadZY'� \U`V� PUggYf'� \U`V� MYfdYbh]bu`'� dUgg]YfYb� X]Y� AUidhXYgh]``]YfgW\`Ub[Y� ibX�
Z`]YzYb� Uig� X]YgYf� bUW\� YfZc`[hYf� DcbXYbgUh]cb� ]b� X]Y� ?`cfYbh]bYf� ?`UgW\Y'� ]b� kY`W\Yf� Y]bY� gY`Vgh(
hth][Y� LW\Y]Xib[� jcb� PUggYf� ibX� MYfdYbh]bu`� ghUhhZ]bXYh'� ibX� jcb� kc� Uig� XUg� MYfdYbh]bu`�
X]fY_h'� c\bY� Yfgh� Y]bY� D`tfib[� UVnikUfhYb'� ]b� X]Y� KYgYfjc]fY� [Ydiadh� k]fX)

=Ug� bibaY\f� [`Y]W\ZU``g� jc``_caaYb� ZYfh][Y� Dc`cd\cb]ia� k]fX� Uig� XYa� =Ygh]``Uh]cbg(
UddUfUh� ]b� Y]b� _`Y]bYg� ;Ugg]b� UV[Y`UggYb� ibX� X]YgYg� a]hhY`gh� Y]bYg� UiZ� LW\]YbYb� `UiZYbXYb�
PU[Ybg� bUW\� XYa� Dv\`fUia� [YZU\fYb)� =cfh� k]fX� XUg� Dc`cd\cb]ia� ]b� X]Y� Dv\`ZcfaYb� [Y[cggYb)�
=]YgY� iaZUggYb� ^Y� n]f_U� ,++� DA#"� ]\]� =ifW\aYggYf� Ybhgdf]W\h� XYa^Yb][Yb� Y]bYg� bcfaU`Yb� ZfUb(
nug]gW\Yb� AUfnZUggYg� VY]� n]f_U� .+� Wa � Au\Y)

=]Y� =UiYf� Y]bYf� =Ygh]``Uh]cb� VYhft[h� bif� /+� F]bihYb'� gc� XUz� ]b� 3� :fVY]hgghibXYb�
n]f_U� 0+++� DA" � ]b� ,-� LhibXYb� n]f_U� 20++� D A � KY]b\Ufn� XYgh]``]Yfh� kYfXYb� _ubbYb)

=Yf� Y][Ybh`]W\Y� ?UVf]_Uh]cbgdfcnYz� YffY]W\h� XUa]h� gY]b� >bXY)

0LH� YHLVHTH� .HKDQGOWQJ� GHT� 2HTVLJSTRGWNVH%
=Ug� MYfdYbh]bu`� gc``� bUaYbh`]W\� ]a� >ldcfhjYf_Y\f� ]b� DYggY`kU[Yb� jYfgW\]W_h� kYfXYb'�

X]Y� Y]bY� g]W\YfY� @Ykt\f� [Y[Yb� FUb_c� V]YhYb'� gck]Y� Y]bY� ?fUW\hYfgdUfb]g� XifW\� PY[ZU``� XYf� Na(
gW\`]Yzib[Yb� Yfau[`]W\Yb)� D`Y]bYfY� FYb[Yb� jYfgW\]W_h� aUb� ]b� \YfaYh]gW\� jYfgW\`]YzVUfYb�
>]gYbZtggYfb'� XYfYb� >]bZv\fib[� g]W\� UiW\� Zvf�rghYffY]W\� YadZY\`Yb�kvfXY'� ia� gc� aY\f'� U`g� \]Yf�gY\f�
`Y]ghib[gZt\][Y� ?UVf]_Yb� Yl]gh]YfYb'� X]Y� X]YgY� ?tggYf� YfnYi[Yb)

=Ug�Dc`cd\cb]ia� V`Y]Vh� nibtW\gh� ,-Ä-/� LhibXYb� nia� >fghUffYb� ]b� XYb�?cfaYb)� A]YfUiZ�
b]aah� XYf� OcfUfVY]hYf� jcb� ^YXYa� ;`cW_� Y]b� FighYf'� \Uih� X]YgY`VYb� ni� fY[Y`atz][Yb'� --� Wa �
]a� JiUXfUh� aYggYbXYb� PvfZY`b� nifYW\h� ibX� _`Ugg]Z]n]Yfh� bib� X]Y� ;`uW_Y� XifW\� OYf[`Y]W\� XYf�
?UfVY� a]h� XYf� UaYf]_Ub]gW\Yb� LhUbXUfX(L_U`U)� CY� XfY]� [YbUi� [`Y]W\[YZtfVhY� ;`uW_Y� _caaYb� ]b�
Y]b� ?Uz� ibX� kYfXYb� a]h� 2+Ä3+� D A � Z`vgg][Ya� AUfn� vVYf[cggYb'� kcXifW\� Y]b� ?Yghg]hnYb� XYf�
PUfY� ]a� ?Uz� Yfn]Y`h� k]fX)� =]Y� ?tggYf� kYfXYb� \]YfUiZ� jYfgW\`cggYb'� a]h� ]\fYf� JiU`]hthg(
VYnY]W\bib[� ibX� Zcfh`UiZYbXYf� GiaaYf� jYfgY\Yb'� [Ykc[Yb'� jYfViW\h� ibX� gcXUbb� YldYX]Yfh� cXYf�
]a� ?fY]Yb� [Y`U[Yfh)

O]Y`ZUW\� ]gh� Yg� UiW\� vV`]W\'� Y]bYb�MY]`� XYg� \Y``Yb�?fv\^U\fg_c`cd\cb]iag� ni� V`Y]W\Yb'� ]bXYa�
aUb� X]Y� \Y``Yb� PP('� P@(� ibX� G(LcfhYb� ]b� fibXYb� ;`YW\hY``Yfb� jcb� n]f_U� 1+� Wa � =ifW\aYggYf�
ibX� 3� Wa � M]YZY� nkY]� V]g� XfY]� PcW\Yb� `Ub[� cZZYb� XYf� LcbbY� UiggYhnh)� FUb� [Yk]bbh� \]YXifW\�
bcW\� nkY]� V]g� XfY]� \Y``YfY� Dc`cd\cb]iahmdYb'� X]Y� YbhgdfYW\YbX� \u\Yf� VYnU\`h� kYfXYb)� HV� ]b(
XYggYb� ]b� ibgYfYb� ;fY]hYb� X]Y� LcbbY� [Ybi[� ;`Y]W\k]f_ib[� VYg]hnh'� ia� X]YgYg� OYfZU\fYb� `c\bYbX�
ni� aUW\Yb'� XUfvVYf� _Ubb� bif� Y]b� X]fY_hYf� OYfgiW\� :iZgW\`iz� [YVYb)

=Yf�[UbnY� \]Yf�[YgW\]`XYfhY� ?UVf]_Uh]cbgVYhf]YV� YfZcfXYfh� Y]bY� ;YX]Ybib[�jcb� g]YVYb�FUbb'�
Y]bgW\`]Yz`]W\� Y]bYg� FY]ghYfg� ibX� Y]bYg� AY]nYfg)� =]Y� AUbX\UVib[� XYf� :ddUfUhif� ]gh� Y]bY� tizYfgh�
Y]bZUW\Y� ibX� YfZcfXYfh� _Y]bYf`Y]� VYgcbXYfY� Ocf_Ybbhb]gY)

0LH� 7RUVHQ� GHT� 2DETLNUDQODJH%
=]Y�FUgW\]bYbUb`U[Y� Zvf� Y]bY� ?UVf]_Uh]cb� jcb� ,0+�PU[[cbg� ]a�CU\fY� YfZcfXYfh� Y]b

DUd]hU`� jcb� ib[YZt\f� D� 0+)+++"�Ä
=]Y�DcghYb�XYf�@YVtiXY'�jcb�FUgW\]bYb\Uig'�Dv\`fUia'�.�LW\idZYb�ibX�XYf�PUggYf(

`Y]hib[� gck]Y� XYg� YfZcfXYf`]W\Yb� ;Ui[fibXYg� g]bX� ni� jYfUbgW\`U[Yb� UiZ�fibX� )� Ñ� 0+)+++)Ä
TTTTTT � @YgUah_cghYb� XYf� :b`U[Y� D� ,++)+++"Ä

%$� :baYe_hb[� XYf� OYeZUffYef)
>f� YadZ]Y\`g� f]W\'� b]W\g� i]Y`� sVYe� ,0+t� mh� Ye\]gmYb'� XUa]g� b]W\g� W\Ya]fW\Y� OYeqbXYehb[Yb� ]b�

XYe� AUemaUffY� ice� f]W\� [Y\Yb)
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0LH� .HVTLHEUNRUVHQ%
:iZ� ,++� D A � Kc\\Ufn� VYhfU[Yb� X]Y� >fnYi[ib[g_cghYb� ]b_`)� ;YghY``ib[� XYf� ?tggYf� ib[YZt\f� D� -"Ä�
=]Y� :acfh]gUh]cb� ibX� ?YiYfjYfg]W\Yfib[� )� )� )� )� Ñ� ( �% 

RigUaaYb� D� -"0+

=]Y� bUW\ghY\YbXY� MUVY``Y� []Vh� Y]b� vVYfg]W\h`]W\Yg� ;]`X� XYg� >fZc`[Yg� VY]� :bkYbXib[�
XYf� bYiYb� AUfnbihnib[gaYh\cXY� ]a� PU`XY� ibX� XYf� bYiYb� =Ygh]``Uh]cbgaYh\cXY� [Y[YbvVYf� ^YbYb�
>fhft[Yb'� kY`W\Y� XUg� U`hY� OYfZU\fYb� ]a� PU`XY� ibX� X]Y� I]Ygh]b[Yf� =Ygh]``Uh]cbgaYh\cXY� [Y(
`]YZYfh� \UVYb)

AHTJOHLFK� GHT� 1TVT^JH
Uig� XYf� AUfndfcXi_h]cb� jcb� ,++� LW\kUfnZu\fYbghtaaYb� bUW\� XYa� U`hYb� OYfZU\fYb

VY]� Y]bYa� AUfnYfhfU[Y� ]a� PU`XY� jcb� .++� D A
ibX� bUW\� XYa� bYiYb� OYfZU\fYb� VY]� Y]bYa� AUfnYfhfU[Y� jcb� .0+

#ibhYf� Ri[fibXY`Y[ib[� XYf� Ui[YbV`]W_`]W\Yb� FUf_hdfY]gY$)

� : ;� � <

DLXRH[MY]LXZ�KLX�5LXZPNWXVK[RZL
:`gY� >]bYebghb[� �̂

hbX
:`gY� >]bYebghb[�

hbX
GYhY� >]bYebghb[�

hbX
U`gY� =Yfg]``Ug]cb bYhY� =Yfg]``Ug]cb

,
bYhY� =Yfg]``Ug]cb

D D D D D D

,40�#"�Dc`cd\cb]ia� t� D�-/"Ä /1"3+
0+�#"� MYfdYbh]bu`� 21"Ä�

:�-/0�#"
,40�#"�Dc`cd\cb]ia� Q� D� -3"Ä�
0/"0�#"�MYfdYbh]bu`� Ñ� Ñ� 3+%Ä�

;� -/4"0�#"

.3"Ä 3/"3+

0/"1+

�
43"-+

-,+� #"� Dc`cd\cb]ia� t� D� -3"Ä Q ,� 03%3+
,--"0�#"�MYfdYbh]bu`� t� 3+"Ä ^ 43"Ä ,01"3+

<� ..-�0�#" �

@ Y g h Y \ i b [ g _ c g h Y b 5
IYW\Yf`c\b� D� Ä"Ä .1�Ä |� .1"Ä .1"Ä
?i\f`c\b� t�D�Ä"0+� dYf� ,++�#" ,%0+ ,%0+ �� ,%0+
?fUW\h� I]Ygh]b[ Ä%Ä I-0 ^

,"-0
]

Dcg h Yb � XYf� =Y g h ] ` ` U h ] cb 5 � � !

D�-"0+�dYf� ,++�#" 2"0+ 2"0+ ,� 2"0+
=]jYfgY� LdYgYb� D�Ä"0+� dYf� ,++�RN ,"0+ ,� /1"0+ ,� ,�"0+ ,� /2"0+ ,%0+ /2"20

KY]bYfhfU[ .3%.+ 0+"/0 !
, ,+4"+0

%$� =]Y� =]ZZYeYbm� mj]fW\Yb� :� hbX� ;� Y]bYefY]gf� a]g� <� UbXYefY]gf� `]Y[g� XUe]b'� XUw� VY]� XYe�
bYhYb� AUembhgmhb[faYg\cXY� f]W\� _Y]b� MYedYbg]b� iYeZ`sW\g][Yb� _Ubb)
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ARONUYLTVUFKDIVOLFKH� .HGHWVWQJ� GHT� =HIRTP%

:ig� X]YgYa� OYf[`Y]W\Y� ]gh� X]Y� [fczY� MfU[kY]hY� XYf� [UbnYb� KYZcfa� ni� VYifhY]`Yb)� GUW\�
XYf� \YihY� bcW\� ]b� G]YXYfughYffY]W\� VYghY\YbXYb� FYh\cXY� XYf� AUfn[Yk]bbib[� ibX� OYfUfVY]hib[�
Yf[]Vh� g]W\� Zvf� ,++� LhtaaY� Y]b� KY]bYfhfU[� jcb� D� .3".+)� ;Y]� :bkYbXib[� XYg� bYiYb� ZfUbnu(
g]gW\Yb� =Ygh]``Uh]cbgjYfZU\fYbg� `tzh� g]W\� Uig� XYa� bUW\� XYf� \Yih][Yb� FYh\cXY� jcb� ,++� LhtaaYb�
[YkcbbYbYb� Kc\\Ufn� Y]b� KY]bYfhfU[� jcb� D� 0+"/0� Yfn]Y`Yb)� ;Y]� :bkYbXib[� XYf� bYiYb� AUfn(
bihnib[gaYh\cXY� ]a� PU`XY� ibX� XYg� bYiYb� ZfUbnug]gW\Yb� =Ygh]``Uh]cbgjYfZU\fYbg� Yf\u\h� g]W\� XYf�
KY]bYfhfU[� Zvf� ,++� GcfaU`ghtaaY� UiZ� D� ,+4"+0)

=Yf� @Yk]bb� Ub� MYfdYbh]b� ibX� X]Y� OYfVYggYfib[� XYf� JiU`]hth� XYggY`VYb� ibX� XYg� Dc`c(
Zcb]iag� fYdftgYbh]Yfh� U`gc� Y]bYb� VYXYihYbXYb� FY\fYfhfU[)� ,+4"+0�Ä .3".+� D� 2+"20� Zvf�
,++� LhtaaY)� >]bY� RU\`� jcb� ,++� nif� AUfnbihnib[� hUi[`]W\Yb� GcfaU`ghtaaYb� UiZ� Y]bYf� ?`tW\Yb(
Y]b\Y]h� jcb� ,� B ; � ]gh'� k]Y� gW\cb� Yfkt\bh'� Zvf� Y]bYb� dZ`Y[`]W\� VYk]fhgW\UZhYhYb� LW\kUfnZu\fYb(�
I`YbhYfkU`X� b]W\h� U`g� \cW\� ni� VYnY]W\bYb� ibX� `tzh� g]W\� ^YXYbZU``g� `Y]W\h� YffY]W\Yb)� P]Y� [`Y]W\(
ZU``g� gW\cb� Zfv\Yf� Ub[YZv\fh� kcfXYb� ]gh'� ktfY� Yg� a]h� XYf� RY]h� gc[Uf� au[`]W\'� -++� \UfnZt\][Y�
LhtaaY� UiZ� ,� B ; � ?`tW\Y� bUW\\U`h][� UiZ� AUfn� ni� bihnYb)� =]YgY� _ubbhYb� ]b� CU\fYb� a]h� VY(
gcbXYfg� [vbgh][Yf� P]hhYfib[� gtah`]W\� [Y\Ufnh� kYfXYb'� ]b� kYb][Yf� [vbgh][Yb� CU\fYb� bif� Y]b�
MY]`� XYfgY`VYb'� gc� XUz� ]\fY� >fgW\udZib[� b]YaU`g� Y]bhfYhYb� _Ubb'� VYjcf� b]W\h� >fgUhn� XifW\� ^ib[Y�
LhtaaY� XU� ]gh'� gc� XUz� ZYfbYf� ]\fY� EYVYbgXUiYf� V]g� nif� tizYfghYb� @fYbnY� \]bUig[YgW\cVYb�
k]fX)� >]bY� gc`W\Y� Gihnib[� Ybhgdf]W\h� UVYf� Y]bYa� KY]bYfhft[Y� jcb� fibX� ,,+� V]g� --+� D� dfc�
,� B; " � Y]b� >fhfU['� XYf� VY]a� ?cfghVYhf]YVY� bcW\� b]YaU`g� YffY]W\h� kcfXYb� ]gh)

=UfUig� Yf[]Vh� g]W\� ZYfbYf� Y]b� [fczYf� jc`_gk]fhgW\UZ h ` ] W\Yf� @Yk]bb� Zvf� XYb� LhUUh) �
rghYffY]W\(Nb[Ufb� nU\`h� ^t\f`]W\� Zvf� X]Y� >]bZi\f� XYf� Zvf� X]Y� jYfgW\]YXYbYb� BbXighf]YnkY][Y� ib(
YbhVY\f`]W\Yb� AUfndfcXi_hY'� Dc`cd\cb]ia� ibX� MYfdYbh]b'� bUW\� XYb� ghUh]gh]gW\Yb� GUW\kY]gib[Yb�
Ub� -+� F]``]cbYb� DfcbYb'� kY]`� [Y[Ybktfh][� X]Y� IfcXi_h]cb� ]a� Y][YbYb� EUbXY� gc� ghUf_� nifvW_(
V`Y]Vh)� =ifW\� X]Y� KYZcfa� XYf� AUfnbihnib[� ]a� PU`XY� ibX� XifW\� >]bZv\fib[� Y]bYg� bYiYb�
=Ygh]``Uh]cbgjYfZU\fYbg� _ubbhY� UVYf� X]Y� jUhYf`tbX]gW\Y� IfcXi_h]cb� U``at\`]W\� gc� [YghY][Yfh� kYfXYb'�
XUz� XYf� ;YXUfZ� XYg� Bb`UbXYg� `Y]W\h� [YXYW_h� k]fX� ibX� XUz� aUb� gc[Uf� X]Y� AUfndfcXi_h]cb� a]h�
Y]bYa� >]bZi\fgnc``� VY`Y[Yb� _Ubb)

=]Y� [fuzhY� ;YXYihib[� k]fX� X]Y� AUfnbihnib[� XYf� LW\kUfnZu\fY� Zvf� ;cgb]Yb� ibX� X]Y�
AYfnY[ck]bU� Yf`Ub[Yb'� kYbb� aUb� g]W\� Xcfh� YbhgW\`]YzYb� _Ubb'� X]Y� bYiY� @Yk]bbib[gaYh\cXY�
]a� PU`XY� Y]bniZv\fYb� ibX� a]h� X]YgYf� X]Y� ZfUbnug]gW\Y� =Ygh]``Uh]cbgaYh\cXY)� =Ybb� X]Y� Gihnib[�
XYf� V]g� -++(^t\f][Yb� LW\kUfnZu\fYbVYghtbXY� UiZ� AUfn� _ubbhY� Xcfh� UiZ� Y]bYf� ?`tW\Y� jcb�
,+3)+++� B ; � Y]bYb� ^t\f`]W\Yb� KY]bYfhfU[� jcb� aY\f� U`g� -+� F]``]cbYb� DfcbYb� UVkYfZYb'� X)� \)�
;cgb]Yb� ibX� X]Y� AYfnY[ck]bU� ktfYb� U``Y]b� ]aghUbXY'� XYb� [UbnYb� ;YXUfZ� rghYffY]W\g� Ub� AUfn(
dfcXi_hYb� ni� XYW_Yb)

=Ug� ]gh� Y]b� [fczYf� jc`_gk]fhgW\UZh`]W\Yf� >fZc`['� XYf� g]W\� bcW\� XUXifW\� UizYfcfXYbh`]W\�
ghY][Yfh'� XUz� X]Y�>fhfU[gZt\][_Y]h� XYg�PU`XYg� ibX� a]h� X]YgYf� UiW\� X]Y� LhYiYf_fUZh� XYf�PU`XVYg]hnYf�
UizYfcfXYbh`]W\� [Y\cVYb� k]fX)

:VYf� b]W\h� bif� X]Y� [`vW_`]W\Yb� ;Yg]hnYf� jcb� PU`XZ`tW\Yb� a]h� Zvf� X]Y� LW\kUfnZu\fY�
[vbgh][Yb� LhUbXcfhYb'� gcbXYfb� UiW\� X]Y� ;Yg]hnYf� jcb� PY]z_]YZYfbZcfghYb� kYfXYb� Uig� X]YgYf�
KYZcfa� @Yk]bb� n]Y\Yb'� kYbb� g]Y� X]Y� PY]z_]YZYfbU`hVYghtbXY� kYb][Y� CU\fY� jcf� ]\fYa� :Vhf]YVY�
UiZ� AUfn� bihnYb)� :iW\� X]Y� vVf][Yb� D]YZYfbUfhYb'� X]Y� ]b� XYb� jYfgW\]YXYbYb� MY]`Yb� ibgYfYf�
FcbUfW\]Y� Ocf_caaYb'� jYfgdfYW\Yb� Y]bYb� fY]W\Yb� AUfnYfhfU['� ]bgVYgcbXYfY� X]Y� PYmacihg_]YZYfb'�
j]Y``Y]W\h� UiW\� X]Y� LYYghfUbXg(� ibX� :`Yddc_]YZYf)

rghYffY]W\� ]gh� UiW\� fY]W\� Ub� ?cfghYb'� ]b� kY`W\Yb� X]Y� EtfW\Y� ]b� aY\f� cXYf� a]bXYf�
ghUf_Yf� F]gW\ib[� a]h� UbXYfYb� Ac`nUfhYb'� ]b� XYb� :`dYb� UiW\� ]b� fY]bYb� ;YghtbXYb'� UiZhf]hh)
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:iW\� X]Y� EtfW\Y� _Ubb� _ifn� jcf� ]\fYa� :Vhf]YVY� UiZ� AUfn� [Ybihnh� kYfXYb'� g]Y� `]YZYfh� X]Y� ZY]bghYb�
AUfndfcXi_hY'� jYfgdf]W\h� XU\Yf� UiW\� Y]bYb� fY]W\Yb� >fhfU[)

PYbb� ]W\� gW\cb� ^Yhnh� a]h� X]YgYf� LW\f]Zh� \YfjcfhfYhY'� gc� V]b� ]W\� a]f� kc\`� VYkizh'� XUz�
bcW\� _Y]bY� gc� fY]W\\U`h][Yb� ?cfgW\ib[gYf[YVb]ggY� jcf`]Y[Yb'� ia� Y]b� YbX[]`h][Yg� NfhY]`� UV[YVYb�
ni� _ubbYb)� =]YgY� LW\f]Zh� \Uh� \UidhgtW\`]W\� XYb� RkYW_'� X]Y� aUz[YVYbXYb� LhY``Yb� UiZ� X]Y�
P]W\h][_Y]h� ibX� ;YXYihib[� XYf� AUfnbihnib[gfYZcfa� UiZaYf_gUa� ni� aUW\Yb� ibX� XYb� PU`X(
VYg]hnYfb� X]Y� :i[Yb� XUfvVYf� ni� uZZbYb'� kY`W\Yb� LW\Uhn� g]Y� Y][Ybh`]W\� ]b� ]\fYb� LW\kUfnZu\fYb(�
ibX� PY]zZu\fYbZcfghYb� VYg]hnYb)� O]Y``Y]W\h� ]gh� aUb� UiZ� @fibX� X]YgYf� LW\f]Zh� \c\Yb� Hfhg� [YbY][h'�
X]Y� Zvf� X]Y� kY]hYfYb� ?cfgW\ib[Yb� buh][Yb� F]hhY`� ]b� UigfY]W\YbXYa� FUzY� ni� VYk]``][Yb)
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0T%� <HVHT� XRQ� =WUQRX%

LY]hXYa� E]YV][� _`UfY� >f_Ybbhb]g� UiZ� XYa� @YV]YhY� XYf� IZ`UbnYbYfbt\fib[� ibX� =vb[ib[�
[YgW\UZZYb� \Uh'� bU\a� X]Y� OYfkYbXib[� jcb� _vbgh`]W\Yb� =vb[Ya]hhY`b� ]b� XYf� EUbXk]fhgW\UZh
Y]bYb� fUgW\Yb� :iZgW\kib['� iagcaY\f� U`g� \]YXifW\� ]b� XYb� aY]ghYb� ?t``Yb� UiW\� [`tbnYbXY�
dfU_h]gW\Y� >fZc`[Y� [YnY]h][h� kifXYb)� =]Y� `UbXk]fhgW\UZh`]W\Y� E]hYfUhif� vVYf� X]YgYg� M\YaU� ]gh�
VYfY]hg� ]bg� Nb[YaYggYbY� [YkUW\gYb)

@Ubn� UbXYfg� ghY\h� Yg� a]h� XYf� OYfkYbXib[� jcb� =vb[Yf� ]a� U``[YaY]bYb� ibX� bUaYbh`]W\�
jcb� _vbgh`]W\Yb� =vb[Ya]hhY`b� ]b� XYf� ?cfghk]fhgW\UZh)

=Yf� ?fU[Y� XYf� =vb[ib[� ]a� Zcfgh`]W\Yb� ;Yhf]YVY� k]fX� Yfgh� ]b� XYf� `YhnhYb� RY]h� Y]bY�
[fuzYfY� :iZaYf_gUa_Y]h� ni[YkYbXYh� ibX� g]bX� X]Y� :bg]W\hYb� vVYf� X]Y� dfU_h]gW\Y� ;YXYihib[� XYf(
gY`VYb� gY\f� [YhY]`h)

=]Y� E]hYfUhif� UiZ� X]YgYa� @YV]YhY� ]gh� _`Y]b� ibX'� k]Y� EY]b]b[Yb%$� nY][hY'� [YfUXY� XYf� jYf(
VfY]hYhghY� MY]`� XYfgY`VYb� jcb� gY\f� nkY]ZY`\UZhYf� ;YgW\UZZYb\Y]h)

>g� `]Y[h� ^U� ]b� XYf� GUhif� XYf� LUW\Y'� XUz� XYf� ?cfghk]fh� XYf� =vb[ib[gZfU[Y� j]Y`� fYgYf(
j]YfhYf� [Y[YbvVYfghY\h� U`g� XYf� EUbXk]fh)

=]YgYf� _Ubb� a]h� fY`Uh]j� [Yf]b[Yb� DcghYb� ibX� [Yf]b[Yf� Fv\Y� gY]bYb� Di`hifdZ`UbnYb� X]Y
bchkYbX][Yb� Gt\fghcZZY� ]b� ?cfa� jcb� =vb[Ya]hhY`b� niZv\fYb� ibX� f]g_]Yfh� XUVY]� gY\f� kYb]['� XU�
Yf� ^t\f`]W\� ;]`Ubn� aUW\Yb� ibX� g]W\� vVYf� >fZc`[� cXYf� F]zYfZc`[� KYW\YbgW\UZh� [YVYb� _Ubb)

@Ubn� UbXYfg� [Y\h� Yg� XYa� ?cfghaUbb)� PUg� Yf� gth'� YfbhYh� j]Y``Y]W\h� gY]b� >b_Y`� ibX�
)]b� XYb� gY`hYbghYb� ?t``Yb� k]fX� Yf� gY`Vgh� Y]bYb� _`UfYb� >fZc`[� [Yk]ggYf� Di`hifaUzbU\aYb� Yf`YVYb)

=Uni� _caah� bcW\'� XUz� X]Y� =vb[ib[� jcb� PU`XVYghtbX)Yb� gW\k]Yf][� ibX'� gc``� g]Y� vVYf(
\Uidh� ]\fYb� RkYW_� YfZv``Yb'� fYW\h� _cghgd]Y`][� ]gh� ibX� Y]bY� fUh]cbY``Y� ?cfghk]fhgW\UZh� g]W\� jcf�
ni� \c\Yb� BbjYgh]h]cbYb� ]b� X]Y� Di`hifYb� \vhYb� aiz'� gc``� XYf� PU`X'� UVgc`ih� [YbcaaYb'� Y]b�
[vbgh][Yg� >fhft[b]g� UVkYfZYb)

sVYf� XUg� YjYbhiY``� ni� YfkUfhYbXY� >fhft[b]g� VY]� _vbgh`]W\Yf� =vb[ib[� ]b� PU`XVYghtbXYb�
[]Vh� ibg� Y]bY� gY\f� ]bhYfYggUbhY� :fVY]h� jcb� EcfYbn%%$� :iZgW\`iz)

EcfYbn� _caah� bUW\� Y]bYa� ZUgh� bYib� CU\fY� kt\fYbXYb� jYf[`Y]W\YbXYb� =vb[ib[gjYfgiW\�
Ub� Y]bYa� n]f_U� 1+�^t\f][Yb� LW\kUfnZu\fYbVYghUbXY� ]a� @fczYb� ?u\fYbkU`XY� VY]� P]YbYf(GYighUXh�
ni� Y]bYa� jca� KYbhUV]`]hthgghUbXdib_hY� bY[Uh]jYb� >f[YVb]g)

PYbb� UiW\� X]YgYf� Y]bnY`bY� ?U``� _Y]bYb� g]W\YfYb� LW\`iz� UiZ� X]Y� :``[YaY]b\Y]h� [YghUhhYh'
bUaYbh`]W\� XU� XYf� @fczY� ?u\fYbkU`X� ibhYf� UVbcfaYf� MfcW_Yb\Y]h� `Y]XYh'� gc� ]gh� XcW\� a]h�
Y]b][Yf� PU\fgW\Y]b`]W\_Y]h� UbnibY\aYb'� XUz� kc\`� gY`hYb� Y]bY� =vb[ib[� jcb� PU`XVYghtbXYb�
VYggYfY� KYgi`hUhY� Yf[YVYb� XvfZhY)

>]bY� kY]h� Uigg]W\hgfY]W\YfY� OYfkYbXib[� Z]bXYh� X]Y� =vb[ib[� ]a� Zcfgh`]W\Yb� ;Yhf]YVY�
VY]� XYf� :iZniW\h� jcb� Cib[dZ`UbnYb)

%$� RYbgeU`V`Ugg� Zse� XUf� [YfUagY� ?cefgjYfYb'� .4)� CU\e[Ub[� ,4,.'� AYZg� ,'� LY]gY� ,,)
%%$� F]ggY]`hb[Yb� Uhf� XYa� Zcefg`]W\Yb� OYefhW\fjYfYb� ofgYeeY]W\f'� QQQOB)'� AYZg� B'� ,4,,)
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P]Y� k]W\h][� ibX� YfZc`[fY]W\� X]Y� =vb[ib[� jcb� IZ`Ubn[tfhYb� ]b� @Y[YbXYb� gY]b� _Ubb'�
kc� Uig� ]f[YbXY]bYa� @fibXY� XYf� ;cXYb� Y]bY� kYgYbh`]W\Y� OYfgW\`YW\hYfib[� YfZU\fYb� \Uh'� nY][h�
X]Y� kYfhjc``Y�:fVY]h� jcb� EcfYbn� ]a� HfhghY]b[YV]YhY� XYg�RX]UfYf�PU`XYg� XYf� [ftZ`]W\�PU`XghY]bÉgW\Yb�
=catbY� PY]zkUggYf� ]b� ;u\aYb)%$

:VYf� UiW\� UiZ� VYggYfYb� ;uXYb� _Ubb� Y]bY� fUh]cbY``Y� =vb[ib[� Zvf� X]Y� >bhk]W_`ib[� XYf�
Cib[dZ`UbnYb� jcb� [fczYf� ;YXYihib[� gY]b%%$'� kYbb� UiW\� X]Y� ?cfghdZ`UbnYb� ]a� U``[YaY]bYb� b]W\h�
gc� XUb_VUf� Zvf� Gt\fghcZZfY]W\hia� XYg� ;cXYbg� ni� gY]b� gW\Y]bYb'� k]Y� X]Y� Zvf� X]Y� EUbXk]fhgW\UZh�
]b� ;YhfUW\h� _caaYbXYb� @YktW\gY)

=]Y� :bg]W\hYb� vVYf� XYb� PYfh� XYf� =vb[ib[� XYf� ?cfgh[tfhYb� g]bX� gY\f� X]jYf[]fYbX'� XU�
X]Y� >fZc`[Y'� X]Y� aUb� a]h� XYf� =vb[ib[� jcb� Zcfgh`]W\Yb� Di`hifdZ`UbnYb� Yfn]Y`hY'� fYW\h� ib[`Y]W\(
atz][� kUfYb)

Pcf]b� X]Y� NfgUW\Y� ni� X]YgYb� ib[`Y]W\atz][Yb� =vb[ib[gYfZc`[Yb� `]Y[h'%%%$� ]gh� b]W\h� a]h
L]W\Yf\Y]h� ZYghnighY``Yb'� j]Y``Y]W\h� `]Y[h� UVYf� ]b� j]Y`Yb� ?t``Yb'� kc� X]Y� =vb[ib[� jcb� Zcfgh`]W\Yb�
Cib[dZ`UbnYb� _Y]bY� UiZZU``YbXYb� >fZc`[Y� nY]h][hY'� XYf� @fibX� YVYb� ]b� XYf� jYf\t`hb]gatz][Yb�
:bgdfiW\g`cg][_Y]h� XYf� Zcfgh`]W\Yb� IZ`UbnYb� [Y[YbvVYf� XYb� `UbXk]fhgW\UZh`]W\Yb� Di`hifdZ`UbnYb)
Pt\fYbX� X]YgY� UiW\� UiZ� [ihYa� ;cXYb� Zvf� Y]bY� =vb[ib[� XUb_VUf� g]bX'� gW\Y]bYb� ^YbY� UiZ� Y]bY
=vb[ib[� Y]bYg� ;cXYbg'� XYf� ]\fYb� Gt\fghcZZUbgdfvW\Yb� jc``_caaYb� [Ybv[h'� b]W\haY\f� cXYf� bif�
gY\f� gW\kUW\� ni� fYU[]fYb)

=]Y� LhcZZY'� X]Y� ]a� U``[YaY]bYb� VY]� XYf� =vb[ib[� ]b� ;YhfUW\h� _caaYb'� g]bX� Lh]W_ghcZZ'
I\cgd\cfgtifY'� DU`]� ibX� DU`_)� DU`_� ]gh� ]b� XYb� U``YfaY]ghYb� ;uXYb� [Ybv[YbX� j]Y`� jcf\UbXYb�
#+"-0w� +� ibX� XUfvVYf$'� Yg� V`Y]VYb� U`gc� bif� aY\f� Lh]W_ghcZZ'� I\cgd\cfgtvfY� ibX� DU`]� ni� VYfvW_(
g]W\h][Yb)� Pt\fYbX� X]Y� P]f_ib[� XYf� Lh]W_ghcZZ(� ibX� DU`]Xvb[ib[� UiZ� ?cfgh[YktW\gY� aY]gh� U`g�
[vbgh][� Ub[YgY\Yb� k]fX'� g]bX� X]Y� :bg]W\hYb� vVYf� X]Y� ;YXYihib[� XYg� I\cgd\cfgtifYXvb[Yfg�
gY\f� jYfgW\]YXYb)� >g� k]fX� gc[Uf� VY\UidhYh'� XUz� [fuzYfY� I\cgd\cfgtifY[UVYb� X]fY_h� gW\tX`]W\�
UiZ� ^ib[Y� Dcb]ZYfYb� k]f_Yb� _ubbYb)

=]Y� \]Yf� nif� ;YgdfYW\ib[� [Y`Ub[YbXYb� OYfgiW\Y� kifXYb� gY]bYfnY]h� jca� AYffb�
=f)� G)� jcb� EcfYbn� U`g� ;Y]hfU[� nif� D`UfghY``ib[� XYf� ?fU[Y� XYf� P]f_ib[gkY]gY� XYf� I\cgd\cf(
gtifY� UiZ� ^ib[Y� Dcb]ZYfYb� Y]b[Y`Y]hYh� ibX� bUW\XYa� EcfYbn� `Y]XYf� jcfnY]h][� ]b� XYb� Ki\YghUbX�
hfUh'� jca� OYfZUggYf� Zcfh[YgYhnh)

=]Y� =vb[ib[gjYfgiW\Y� kifXYb� ]b� Zc`[YbXYb� HfhYb� Ub[Y`Y[h5
U$� Ba� OYfgiW\g[UfhYb� XYf� _)� _)� Zcfgh`]W\Yb� OYfgiW\gUbghU`h� ]b� FUf]UVfibb'� G)(r)
V$� Ba� @cZZdZ`Ubn[UfhYb� VY]� EUb[k]Yg'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� >VYbgYY'� H)(r)
W$� Ba� DU`hYbVUW\dZ`Ubn[UfhYb'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� ;UX� BgW\`'� H)(r)
X$� Ba� IZ`Ubn[UfhYb� ]b� PY]zYbVUW\� VY]� :bnYbUi'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� @c]gYfb'� H)(r)
Y$� Ba� EUbX`Yf� IZ`Ubn[UfhYb'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� M\]YfgYY� #DiZghY]b$'� M]fc`)
Z$� Ba� IZ`Ubn[UfhYb� XYg� _)� _)� ?cfghk]fhgW\UZhgVYn]f_Yg� A]bhYff]z(IYfh]gUi'� M]fc`)
[$� Ba� KUbc^Yf� IZ`Ubn[UfhYb� ]b� O]`buz'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� ;f]lYb'� M]fc`)
\$� Bb� XYf� IZ`UbngW\i`Y� ]a� KYj]Yf� AUiggW\UW\Yb� XYf� EUbX[fUZ� ?vfghYbVYf[ÉgW\Yb� ?cfgh(� ibX�

@vhYfX]fY_h]cb� PY]hfU'� G)(r)
]$� Ba� IZ`Ubn[UfhYb� ]b� RX]fYn(DfYinVYf['� ?cfghUah� ni� LW\`cz(LUUf� ]b� Ft\fYb)

=]Y� :bU`mgY� XYf� ;uXYb� X]YgYf� bYib� IZ`Ubn[tfhYb� Yf[UV5

%$� RYbgeU`V`Ugg� Zse� XUf� [YfUagY� ?cefgjYfYb'� ./)� CU\e[Ub[� ,4+3'� AYZg� 2'� LY]gY� -2.)
%%$� =]Y� ;Y\Uhdghb['� XUw� XheW\� X]Y� =sb[hb[� XYe� IZ`Ubm[qegYb� iYejr\bgY'� jYb][� j]XYefgUbXf(

Zq\][Y� IZ`UbmYb� Yem]Y`g� jYeXYb'� ]fg� V]f\Ye� b]W\g� VYj]YfYb� jceXYb)
%%%$� AqhZ][� XseZgY� sVe][Ybf� X]Y� [qbm`]W\� ]eeUg]cbY``Y� :bjYbXhb[� XYe� =sb[Ya]ggY`� cXYe� X]Y�OYe(

jYbXhb[� a]bXYejYeg][Ye� =sb[Ye� X]Y� NefUW\Y� XYe� F]wYeZc`[Y� fY]b)
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PYbb� aUb� Ubb]aah'� XUz� Y]b� [ihYf� ;cXYb� kYb][ghYbg� + ",w+� Lh]W_ghcZZ� #n]f_U� -!� cf[U(
b]gW\Y� LiVghUbn$� Ybh\U`hYb� ibX� a]h� nkY]dfcnYbh][Yf� LU`dYhYfgtifY� Y]bYb� >lhfU_h� Yf[YVYb� gc``'�
XYf� a]bXYghYbg� +Ç-0!� DU`_'� +"`w*+� DU`]� ibX� +Ç,!� I\cgd\cfgtifY� UiZkY]gh'� gc� g]bX� X]Y� aY]ghYb�
X]YgYf� ;uXYb� Ufa� Ub� I\cgd\cfgtifY)

Lh]W_ghcZZ� ibX� DU`]� ]gh� ]b� U``Yb� UigfY]W\YbX� j]Y`� jcf\UbXYb'� \� Ybh\t`h� gY\f� kYb][� DU`_)
Bb� ^YXYa� XYf� bYib� ?cfgh[tfhYb� kifXY'� gckY]h� XYf� jYfZv[VUfY� KUia� fY]W\hY'� Y]bY� ?`tW\Y

jcb� n]f_U� .++�a -� Uig[Ykt\`h6� X]YgY� kifXY� XifW\� Y]bYb� ,Ä-� a� VfY]hYb� F]hhY`kY[� ]b� nkY]�
[`Y]W\Y� MY]`Y� [YhY]`h'� ^YXYf� jcb� X]YgYb� MY]`Yb� kifXY� k]YXYf� ]b� nY\b� [`Y]W\[fczY� nY\b� JiUXfUh(
aYhYf� iaZUggYbXY� ;YYhY� [YhY]`h'� X]Y� XifW\� gW\aU`Y� 0+�= F � VfY]hY� gYb_fYW\h� UiZ� XYb� F]hhY`kY[�
ghY\YbXY� LY]hYbkY[Y� jcb� Y]bUbXYf� [YhfYbbh� kifXYb)� =]YgY� ;YYhY� kifXYb� biaYf]Yfh� ibX� nkUf�
UiZ� XYf� Y]bYb� LY]hY� XYg� F]hhY`[Ub[Yg� a]h� XYb� R]ZZYfb� ,� V]g� ,+'� UiZ� XYf� UbXYfYb� a]h� XYb�
R]ZZYfb� B� V]g� Q)

Ocb� ^YXYa� X]YgYf� -+� ^Y� ,+�a -� [fczYb� ;YYhY� kifXYb� ^Y� -� a -� Ub� XYb� F]hhY`kY[� Ub(
[fYbnYbX� nif� :iggUUh� XYf� PU`XgUaYb� UV[YghYW_h)

=]YgY� -�a -� [fczYb� IUfnY``Yb� kifXYb� bib� [YXvb[h� ibX� nkUf� gc'� XUz� Zvf� X]Y� IUfnY``Yb
a]h� U f U V ] g W \ Y b � R]ZZYfb� ,Ä35� ,)� >bh`Y\bhYg� DbcW\YbaY\`� Ybh\U`hYbX� .+!� Ic� +'(''� -)� /+!][Yg�
DU`]gU`n'� .)� <\]`]gU`dYhYf� Ybh\U`hYbX� ,1!� G6� Zvf� X]Y� IUfnY``Yb� a]h� fua]gW\Yb� R]ZZYfb� BÄOBBB�
,)� M\caUggW\`UW_Y� Ybh\U`hYbX� ,1w� ]b� R]hfcbYbgtifY� `ug`]W\Yg� I-� +fÑ� -)� /+!][Yg� DU`]gU`n'�
.)� <\]`]gU`dYhYf'� jYfkYbXYh� kifXYb)

=]Y� IUfnY``Yb� 4� ibX� BQ� kifXYb� [Ufb]W\h� [YXvb[h'� ,+� ibX� Q� Yf\]Y`hYb� Y]bY� =vb[ib[�
a]h� LhU``a]gh)

=]Y� Zvf� X]Y� IUfnY``Yb� ,�Ä ,+� ibX� BÄQ� jYfkYbXYhYb� =vb[YfaYb[Yb� kUfYb� Zc`[YbXY5

?DEHOOH� 55%

IUfnY``Yb(
GiaaYf

Ifc � AY _ h U f � ]b�

I\cgd\cfgtifY

D ] ` c [ f UaaY b

DU`] Lh]W_ghcZZ

,� N)� B 6� + ,++ ,++
-� i)� BB -++ ,++ +
.� i)� BBB -++ + ,++
/� i)� BO ,++ ,++ ,++
0� i)� O -++ ,++ ,++
1� i)� OB /++ ,++ ,++
2� i)� OBB 3++ ,++� ] ,++
3� i)� OBBB -++ + +
4� i)� BQ + + +
,+� i)� Q LhU``a]gh LhU``a]gh LhU``�]b�]gh

>g� _UaYb� U`gc� n)� ;)'� XU� X]Y� jYfkYbXYhY� M\caUggW\`UW_Y� ,1!� kUf'� UiZ� BO� fibX�
1++� D A � M\caUgaY\`� UiZ� XUg� AY_hUf� cXYf� 1+� A� UiZ� XYb� JiUXfUhaYhYf)

=]Y� DibghXvb[Yfdcfh]cbYb� kifXYb'� ia� g]Y� \UbX`]W\Yf� ni� aUW\Yb'� a]h� Y]bYf� [fuzYfYb�
FYb[Y� McfZai``� jYfaYb[h)

=]Y� =vb[ib[� gY`Vgh� kifXY� Y]bZUW\� ]b� XYf� PY]gY� jcf[YbcaaYb'� XUz� XYf�=vb[Yf� niYfgh�
UiZ� X]Y� ni� Xvb[YbXY� IUfnY``Y� [`Y]W\atz][� Uig[YghfYih� ibX� XUbb� a]h� A]`ZY� Y]bYg� gW\kYfYb�
KYW\Ybg� 0Ä ,+� Wa � h]YZ� au[`]W\gh� [`Y]W\atz][� a]h� XYa� ;cXYb� jYfaYb[h� kifXY'� kcVY]� bUhvf(
`]W\� U``Y� [fuVYfYb� LW\c``Yb� nYf_`Y]bYfh� kYfXYb� aizhYb)
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=]Y� IUfnY``Yb� 4� ibX� BQ� V`]YVYb� [Ubn� ib[YXvb[h'� kifXYb� ^YXcW\� YVYbgc� VYUfVY]hYh� k]Y�
,Ä3� ibX� BÄOBBB'� kt\fYbX� ,+� ibX� Q� dfc� JiUXfUhaYhYf� 0� D A � LhU``a]gh� Yf\]Y`hYb)

A]YfUiZ� kifXY� UiZ� X]YgYb� -� JiUXfUhaYhYf� [fczYb� ;YYhYb� X]Y� LUUh� jcf[YbcaaYb)� =]Y(
gY`VY� YfZc`[hY� gc� nY]h`]W\� ]a� ?fv\^U\f'� U`g� Yg� bif� X]Y� ^YkY]`][Yb� ufh`]W\Yb� P]hhYfib[gjYf\t`hb]ggY�
Yf`UiVhYb)� >g� kifXY� K]``YbgUUh� Ub[YkYbXYh)� =]Y� LUUhf]``Yb� kifXYb� ,+� Wa � VfY]h� [Ykt\`h� ibX�
YVYbgcVfY]h� X]Y� MfYbbib[gghfY]ZYb� nk]gW\Yb� XYb� Y]bnY`bYb� LUUhf]``Yb)

>g� kifXYb� Zvf� ^Y� -�a -� 2+� A� LUaYb� jYfkYbXYh)
=YfgY`VY� kifXY� au[`]W\gh� [`Y]W\atz][� a]h� XYf� AUbX� ]b� X]Y� nY\b� UiZ� ^Y� -�a -� Ybh(

ZU``YbXYb� K]``Yb� jYfhY]`h� ibX� a]h� YhkUg� >fXY� #\uW\ghYbg� .� F]``]aYhYf� \cW\$� VYXYW_h)� A]YfUiZ�
kifXY� Y]bY� XYb� LUaYbZfUz� XifW\� Ou[Y`� jc``ghtbX][� jYf\]bXYfbXY� KY]g][`U[Y� UiZ� X]Y� VYfY]hg�
VYgthYb� K]``Yb� [YVfY]hYh� ibX� Yfgh� XfY]� PcW\Yb� bUW\� :iZ[Ub[� XYf� LUUh� k]YXYf� YbhZYfbh)

=Yf� VY]� ^YXYf� IUfnY``Y� jYfV`Y]VYbXY� KYgh� jcb� 3� JiUXfUhaYhYf� kifXY� Y]b� CU\f� gdthYf�
nif� OYfgW\i`ib[� XYf� Cib[dZ`UbnYb� [YXvb[h)

=]Y� =vb[ib[� X]YgYf� 3�a -� [fczYb� ;YYhY� kifXY� [YbUi� gc� jcf[YbcaaYb� k]Y� X]Y� =vb[ib[�
XYf� -�a -� [fczYb� IUfnY``Yb� ]a� jcf\Yf[Y\YbXYb� CU\fY� #MUVY``Y� BB)$)

=]Y� IUfnY``Yb� 4� ibX� BQ� V`]YVYb� UiW\� X]YgaU`� ib[YXvb[h'� kt\fYbX� ,+� ibX� Q� ^Y�
-+� D A � LhU``a]gh� Yf\]Y`hYb)

PYb][Y� MU[Y� bUW\� XYf� =vb[ib[� kifXY� X]Y� OYfgW\i`ib[� XYf� Cib[dZ`UbnYb� ]a
,+�Wa -(OYfVUbXY� jcf[YbcaaYb)

=fY]� CU\fY� bUW\� XYf� :iggUUh� kifXY� nia� YfghYbaU`� Y]bY� FYggib[� XYf� jYfgW\i`hYb�
IZ`UbnYb� ]b� XYb� jYfgW\]YXYbYb� IZ`Ubn[tfhYb� jcf[YbcaaYb)

?VYbgc� kifXY� ]b� Y]b][Yb� IZ`Ubn[tfhYb� j]Yf� CU\fY� bUW\� XYf� :iggUUh� Y]bY� nkY]hY�
FYggib[� XYf� jYfgW\i`hYb� IZ`UbnYb� jcf[YbcaaYb)

Bb� XYb� Zc`[YbXYb� MUVY``Yb� g]bX� XYf� >]bZUW\\Y]h� \U`VYf� X]Y� gW\cb� Zfv\Yf� VY]� XYf� :iZ(
nt\`ib[� XYf� IZ`Ubn[tfhYb� jYfkYbXYhYb� ;iW\ghUVYb� VY]VY\U`hYb)

>g� VYXYihYh� XYf� ;iW\ghUVY
U$� XYb� OYfgiW\g[UfhYb� XYf� _)� _)� Zcfgh`]W\Yb� OYfgiW\gUbghU`h� ]b� FUf]UVfibb'
V$� XYb� @cZZdZ`Ubn[UfhYb� VY]� EUb[k]Yg� ]a� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� >VYbgYY'
W$� XYb� DU`hYbVUW\dZ`Ubn[UfhYb� ]a� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� ;UX� BgW\`'
X$� XYb� IZ`Ubn[UfhYb� ]b� PY]zYbVUW\� VY]� :bnYbUi� ]a� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� @c]gYfb'
Y$� XYb� EUbX`Yf� IZ`Ubn[UfhYb� ]a� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� M\]YfgYY� #DiZghY]b$'
Z$� XYb� IZ`Ubn[UfhYb� XYg� _)� _)� ?cfghk]fhgW\UZhgVYn]f_Yg� A]bhYff]z(IYfh]gUi'
[$� XYb� KUbc^Yf� IZ`Ubn[UfhYb� ]b� O]`buz'� _)� _)� ?cfghk]fhgW\UZhgVYn]f_� ;f]lYb'
\$� X]Y� IZ`UbngW\i`Y� ]a� KYj]Yf� AUiggW\UW\Yb� VY]� PY]hfU'
]$� XYb� IZ`Ubn[UfhYb� ]b� RX]fYn(DfYinVYf['� ?cfghUah� ni� LW\`cz(LUUf)

>g� ]gh� U`gc� n)� ;)� Ñ4�WÅ� Y]bY� ib[YXvb[hY� ?]W\hY� Uig� XYa� DU`hYbVUW\dZ`Ubn[UfhYb� VY]�
;UX� BgW\`'� ÑOBBB�]Å� Y]bY� V`cz� a]h� M\caUgaY\`� [YXvb[hY� D]YZYf� Uig� XYa� IZ`Ubn[UfhYb� ]b� RX]fYn(�
DfYinVYf['� ?cfghUah� ni� LW\`cz(LUUf� ]b� Ft\fYb� YhW)� YhW)

=]Y� Ub[Y[YVYbYb� Au\Yba]hhY`� kifXYb� Yf\U`hYb'� ]bXYa� aUb� UiZ� ^YXYf� IUfnY``Y� Y]bY
VYgh]aahY� RU\`� ;tiaW\Yb� XYf� FYggib[� ibhYfnc[� ibX� X]Y� LiaaY� XYf� [YaYggYbYb� Au\Yb�
^YXYf� Y]bnY`bYb� IUfnY``Y� XifW\� X]Y� RU\`� XYf� UiZ� XYfgY`VYb� IUfnY``Y� [YaYggYbYb� ;tiaW\Yb� X]j]X]fhY)

sVYf� X]Y� :fh� XYf� =vb[ib[� kifXY� gW\cb� Zfv\Yf� [YgdfcW\Yb'� bif� gc``� bcW\aU`g� \Yfjcf(
[Y\cVYb� kYfXYb'� XUz� X]Y� IUfnY``Yb� ,Ä3� Ybh`Y]ahYg� DbcW\YbaY\`'� X]Y� IUfnY``Yb� BÄOBBB� M\caUg(
gW\`UW_Y� U`g� I\cgd\cfgtifYXvb[Yf� Yf\]Y`hYb)
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;YhfUW\hYh� aUb� X]Y� jcf`]Y[YbXYb� MUVY``Yb'� gc� g]Y\h� aUb� gcZcfh'� XUz� _Y]bY� gc� UiZ(
ZU``YbXYb� KYgi`hUhY� Yfn]Y`h� kifXYb'� k]Y� n)� ;)� EcfYbn� g]Y� VY]� XYb� =vb[ib[Yb� ]a� HfhghY]b[YV]YhY�
]b� PY]zkUggYf� Yf\U`hYb� \Uh)%$

Ocb�XYb�nku`Z�jcf`]Y[YbXYb�Y]bnY`bYb�=vb[ib[gjYfgiW\Yb�]gh�]b� UW\h�?t``Yb� '� fYgdY_h]jY�OBBB�
_`Y]bYf� U`g� 4� fYgdY_h]jY� BQ'� X)� \)� X]Y� V`cz� a]h� I\cgd\cfgtifY� [YXvb[hYb� IZ`UbnYb� \UVYb� g]W\�
]b� UW\h� jcb� nku`Z� ?t``Yb� gW\`YW\hYf� cXYf� kYb][ghYbg� b]W\h� VYggYf� Ybhk]W_Y`h� U`g� X]Y� ib[YXvb[hYb�
IZ`UbnYb)

Bb� a]bXYghYbg� &&!� XYf� jcf`]Y[YbXYb� ?t``Y� \UhhY� U`gc� X]Y� fY]bY� I\cgd\cfgtifYXvb[ib[�
]b� ?cfa� jcb� DbcW\Yb(� ibX� M\caUgaY\`� kYb][ghYbg� _Y]bYb� OcfhY]`� [YVfUW\h)

PYbb� aUb� vVf][Ybg� X]Y� bif� a]h� DU`]� ibX� Lh]W_ghcZZ� [YXvb[hYb� IZ`UbnYb� ]b� XYb�
Dc`cbbYb� ,� MUV)� BBB� ibX� B� MUV)� BO� a]h� XYb� ib[YXvb[hYb� ]b� Dc`cbbY� 4� MUV)� BBB� ibX� ]b�
Dc`cbbY� BQ� MUV)� BO� jYf[`Y]W\h'� gc� nY][h� g]W\'� XUz� UiW\'� kYbb� aUb� X]Y� =]ZZYfYbn� nk]gW\Yb�
[ $� B� ibX� [ ] � BQ� UiZ� MUV)� BO� kY[Yb� ]\fYf� D`Y]b\Y]h� jYfbUW\`tgg][h'� bcW\� ]aaYf� 0+� IfcnYbh� XYf�
[YXvb[hYb� IZ`UbnYb� ]a� F]hhY`� _`Y]bYf� YfgW\Y]bYb� U`g� X]Y� ib[YXvb[hYb)� Bb� Dc`cbbY� "� MUV)� BBB�
ibX� BB� MUV)� BO� g]bX� bif� 0+� IfcnYbh� XYf� IZ`UbnYb� VYggYf� [YX]Y\Yb� U`g� X]Y� ib[YXvb[hYb)

Bb� Dc`cbbY� .� ibX� BBB� g]bX'� kYbb� aUb� [�$)� BBB� ibX� ]� BBB� kY[Yb� XYf� [Yf]b[Yb� Au\Yb(
X]ZZYfYbn� ]a� OYf[`Y]W\� a]h� XYb� ib[YXvb[hYb� IZ`UbnYb� b]W\h� U`g� bY[Uh]jY� @fuzYb� ]b� KYW\bib[�
n]Y\h'� n]f_U� /,É0� IfcnYbh� XYf� [YXvb[hYb� IZ`UbnYb� \]bhYf� XYb� ib[YXvb[hYb� nifvW_[YV`]YVYb)

q\b`]W\� `]Y[Yb� X]Y� OYf\t`hb]ggY� ]b� /� ibX� BO'� 0� ibX� O'� &� ibX� OB'� 2� ibX� OBB)
@Ubn� UbXYfg� ghY``h� g]W\� ^YXcW\� X]Y� LUW\Y� XUf'� kYbb� aUb� X]Y� OYfh]_U`fY]\Yb� ibhYf(

Y]bUbXYf� jYf[`Y]W\h)� =U� g]Y\h� aUb'� XUz� X]Y� KYgi`hUhY� \UidhgtW\`]W\� jcb� XYf� rfh`]W\_Y]h� VY(
Y]bZ`izh� kYfXYb)

=]Y� =vb[ib[gjYfgiW\Y� X� UiZ� MUV)� BBB� ibX� U� UiZ� MUV)� BO� Yf[UVYb� Y]b� jc``_caaYb�
dcg]h]jYg� KYgi`hUh)� :``Y� [YXvb[hYb� IZ`UbnYb� kiW\gYb� VYggYf� U`g� X]Y� ib[YXvb[hYb)

=Yf� =vb[ib[gjYfgiW\� U� UiZ� MUV)� BBB� ]gh� YVYbZU``g� dcg]h]j� V]g� UiZ� '�U'� XYf� V`cz� a]h�
I\cgd\cfgtifY� [YXvb[hYb� IUfnY``Y)

=]Y� OYfgiW\Y� V� UiZ� MUV)� BBB� ibX� V� UiZ� MUV)� BO� g]bX� UiW\� bcW\� ]b� 20w� � XYf� [YXvb[hYb
IZ`UbnYb� [Y[Yb� X]Y� ib[YXvb[hYb� dcg]h]j)

=]Y� OYfgiW\Y� \� UiZ� MUV)� BBB� ibX� [� UiZ� MUV)� BO� [UVYb� bcW\� 0+ � dcg]h]jY� =vb[ib[g(
Yf[YVb]ggY'� W� UiZ� MUV)� BBB� ibX� Z� UiZ� MUV)� BBB� bif� -0!)

=]Y� OYfgiW\Y� ]� UiZ� MUV)� BBB� ibX� Y� gck]Y� ]� UiZ� MUV)� BO� V`]YVYb� [tbn`]W\� bY[Uh]j'� U``Y�
a]h� DibghXvb[Yf� [YXvb[hYb� IZ`UbnYb� kUfYb� [`Y]W\[fcz� cXYf� V`]YVYb� ]a� PUW\ghia� \]bhYf� XYb�
ib[YXvb[hYb� IZ`UbnYb� nifvW_)

;Y]� XYf� ;Ygh]aaib[� X]YgYg� IfcnYbhjYf\t`hb]ggYg� kifXY� bUhvf`]W\'� kc� nkY]� FYggib[Yb�
ghUhhZUbXYb'� ]aaYf� bif� X]Y� ^vb[ghY� FYggib[� VYfvW_g]W\h][h'� U`gc� n)� ;)� VY]� Z� MUV)� BBB� bif� X]Y�
F]hhY`nU\`Yb� Uig� XYb� @fuzYb� XYf� j]Yf^t\f][Yb� IZ`UbnYb� YhW)

= ]Y � j Y f g W \ ] Y X Y b Y b � I \ c g d \ c f �g t i f Y [ U V Y b � ]b� X Yb � Y ] b n Y ` b Y b � O Y f (
g i W \ g f Y ] \ Y b � \ U h h Y b � _ Y ] b Y b � b U W \ k Y ] g V U f � j Y f g W \ ] Y X Y b Y b � > ] b Z ` i z � UiZ � XU g �
PU W \ g h ia � XYf � ; t iaW \ Y b )

=U� vVYfX]Yg� X]Y� bif� a]h� I\cgd\cfgtifY� [YXvb[hYb� IZ`UbnYb� UiW\� ]b� XYb� kYb][Yb�
?t``Yb'� kc� g]Y� [fuzYf� kifXYb� U`g� X]Y� ib[YXvb[hYb'� X]YgY� bif� [Ubn� ibVYXYihYbX� vVYffU[Yb'�
gc� _Ubb� aUb� kc\`� UbbY\aYb'� XUz� Ub� XYb� [fuzYfYb� RikUW\gdfcnYbhYb� ]b� XYb� OYfgiW\Yb� U� BO'�
X� BBB'� U� BBB'� V� BBB� ibX� V� BO� YhW)� \UidhgtW\`]W\� DU`]� ibX� Lh]W_ghcZZ� hY]`bU\aYb)

%$� Rhe� ;Y_qadZhb[� XYf� HegfgY]bYf� XheW\� _h`gheY``Y� FUweY[Y`b� icb� =e)� G)� icb� EceYbm'� F]g(
gY]`hb[� XYe� _)� _)� Zcefg`]W\Yb� OYefhW\fUbfgU`g� ]b� FUe]UVehbb'� ,4+3)� #RYbgeU`V`Ugg� Zse� XUf� [YfUagY� ?cefg(
jYfYb'� ./)� CU\e[Ub[� ,4+3'� AYZg�2)$
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P]Y� Yfg]W\h`]W\'� g]bX� X]Y� =vb[ib[gjYfgiW\Y� ]b� FUf]UVfibb� #U$'� ]b� >VYbgYY� #V$� ibX�
]b� @c]gYfb� #X$� [ih� [Y`ib[Yb'� a]hhY`atz][� ]b� ;f]lYb� #[$� ibX� ]b� PY]hfU� #\$'� gW\`YW\h� ]b� BgW\`� #W$�
ibX� ]b� A]bhYff]z(IYfh]gUi� #Z$'� [Ubn� a]z`ib[Yb� ]b� M\]YfgYY� #Y$� ibX� RX]fYn(DfYinVYf[� #]$)

=U� LUUh[ih'� =vb[ib[� ibX� ;cXYbVYUfVY]hib[� vVYfU``� X]YgY`VYb� kUfYb'� gc� ]gh� X]Y� [fczY�
Nb[`Y]W\atz][_Y]h� XYf� >f[YVb]ggY� UiZ� ghUbXufh`]W\Y� >]bZ`vggY� nifvW_niZv\fYb'� VY]� XYbYb� NbhYf(
gW\]YXY� ]b� XYf� d\mg]_U`]gW\Yb� ;cXYbeiU`]hth� XYf� IUfnY``Yb� Y]bY� [fczY� Kc``Y� gd]Y`Yb� XvfZhYb'� ni�
kY`W\Yb� g]W\� X]Y� NbhYfgW\]YXY� ]b� XYf� Au\Yb`U[Y� ibX� YbX`]W\� aY\f� cXYf� kYb][Yf� [vbgh][Y�
aYhYcfc`c[]gW\Y� OYf\t`hb]ggY� ni[YgY``Yb)

PYbb� UiW\� X]Y� =vb[ib[gZfU[Y� ]a� Zcfgh`]W\Yb� ;Yhf]YVY� bcW\� [fczY� EvW_Yb� UiZkY]gh'�
gc� ]gh� aUb� XcW\� gc� kY]h'� ni� k]ggYb'� XUz� ]b� fUh]cbY``Yf� PY]gY� a]h� DU`]� ibX� Lh]W_ghcZZ� [YXvb[hY�
Dcb]ZYfYb^ib[dZ`UbnYb� ibhYf� bcfaU`Yb� OYf\t`hb]ggYb� b]W\h� \]bhYf� ib[YXvb[hYb� ]a� PUW\ghia�
RifvW_V`Y]VYb)

= U g � > f [ Y V b ] g � XYf � O Y f g i W \ g f Y ] \ Y b � U'� V'� X'� g c k ] Y � [� ibX� \� ]gh' � XUz �
X] Y � I \ c g d \ c f g t i f Y X v b [ i b [ � ]b� ?cfa� jcb � Y b h ` Y \ b h Ya � D b c W \ Y ba Y \ ` � ibX �
M \ ca U g a Y \ ` � _ Y ] b Y b � b Y b b Y b g k Y f h Y b � > ] b Z ` i z � UiZ � XU g � P U W \ g h ia � jcb �
? ] W \ h Y b �(� ibX� D ] Y Z Y f b g t a ` ] b [ Y b � Ui g �vVh)

OYfgiW\Y� a]h� UbXYfYb� I\cgd\cfgtifYXvb[Yfb� g]bX� bcW\� b]W\h� UV[YgW\`cggYb)
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]EHT� GDU� -WIVTHVHQ� GHT� 2RTOHWOH#
�?HUVSPY� NXPYLV\HXPLNHZH� 6VL^L "

LP� 6DKTH� ',')� LQ� :RTGE_KPHQ%
>b h c �a c ` c [ ] g W \ Y f � M Y ] ` �

jcb
P U ` X V U i ` ] W \ Y f � M Y ] `

icb
0T%�BDOVKHT� >HGODF[HN# -WJWUV� 7WEHOND#

_)� _)� HVYeZcefgeUg)_)� _)� ?cefgaY]fgYe)

-%� 1QVRPRORJLUFKHT� ?HLO%
:iZ� XYf� AYffgW\UZh� PY]ggkUggYf� ]b� GcfXVu\aYb'� kY`W\Y� ]b� XYb� CU\fYb� ,4+2� V]g� ,4,+

XifW\� ]bhYbg]jYb� ?fUz� XYf� GcbbY� #EmaUbhf]U� acbUW\U$� [fczYb� LW\UXYb� Yf`]hhYb� \UhhY'� hfUh� ]a�
CU\fY� ,4,.� X]Y� KUidY� XYf� ?cf`Yi`Y� ]b� ib[Y\YifYf� FYb[Y� UiZ)

BW\� _caaY� gY]h� XYa� CU\fY� ,4+2� fY[Y`atz][� aY\faU`g� ]a� CU\fY� ni� ;YcVUW\hib[Yb� vVYf�
X]Y� GcbbY� bUW\� PY]ggkUggYf� ibX� _cbbhY� XU\Yf� UiW\'� c\bY� XUz� ]W\� Yg� gdYn]Y``� VYUVg]W\h][hY'�
;YcVUW\hib[Yb� vVYf� X]Y� ?cf`Yi`Y� UbghY``Yb)� =]Y�KUidYb� XYf�>i`Y� _caaYb� cZh� ibhYf� X]Y�EY]af]b[Y'�
kY`W\Y� Zvf� X]Y� GcbbY� Ub[Y`Y[h� kifXYb'� ibX� XU� ]W\� ]b� jYfgW\]YXYbYb� KYj]YfYb� IfcVYZ`tW\Yb� Zvf�
X]Y�P]f_ib[� XYg� EY]af]b[Yg� [Y[Yb� X]Y� GcbbY� \UhhY'%$� gc� _cbbhY� ]W\� ZYghghY``Yb'� XUz� UiZ�XYf�[UbnYb�
AYffgW\UZh'� gckY]h� D]YZYfb� jcf\UbXYb� g]bX'� gY]h� ,4+2� bYVYb� XYb� nU\`fY]W\Yb� GcbbYbfUidYb� UiW\�
ghYhg� Y]bnY`bY� >i`YbfUidYb� jcfniZ]bXYb� kUfYb)� =]Y� RU\`� XYf� >i`YbfUidYb� V`]YV� ^YXcW\� ]b� XYb� Y]b(
nY`bYb� CU\fYb� n]Ya`]W\� _cbghUbh'� gc� XUz� ]b� _Y]bYa� ?U``Y� Y]bY� VYXYb_`]W\� YfgW\Y]bYbXY�OYfaY\fib[�
XYf� >i`Y� ghUhhZUbX)� >fgh� ]a� Cib]� ,4,.'� U`g� ]W\� UVYfaU`g� X]Y� PY]ggkUggYfYf� KYj]YfY� VYgiW\hY� ibX�
XUVY]� XYb� D]YZYfbkt`XYfb� aY]bY� VYgcbXYfY� :iZaYf_gUa_Y]h� nikUbXhY'� kY]`� ]a� CU\fY� ,4,-� X]Y�
GcbbY� VYgcbXYfg� ]b� XYb� D]YZYfbVYghtbXYb� g]W\� k]YXYf� ghtf_Yf� jYfaY\fh� \UhhY'� _cbghUh]YfhY� ]W\� XUg�
Ocf_caaYb� jib� >i`YbfUidYb� ]b� [fczYb� FYb[Yb)� BW\� ZUbX� ]a� KYj]YfY� RX]Uf� UiZ� [Y`Y]ahYb� ibX�
ib[Y`Y]ahYb�D]YZYfb'� X]Y� ni� X]YgYb� NbhYfgiW\ib[Yb� [YZt``h� kcfXYb� kUfYb'� vVYfU``� aY\fYfY� \ibXYfh�
KUidYb� XYf� ?cf`Yi`Y)� >]bY� [YbUiY� Rt\`ib[� Yf[UV� n)� ;)� Zvf� Y]bYb� LhUaa� 31+� LhvW_6� aYf_kvfX][�
kUf� XUVY]'� XUz� ibhYf� XYb� EY]af]b[Yb� g]W\� vVYfU``� Y]b][Y� GcbbYbfUidYb� jcfZUbXYb'� ]b� XYb�
DfcbYb� XYf� D]YZYfb� UVYf� _Y]bY� ni� Z]bXYb� kUfYb)� >g� \UhhY� ZUgh� XYb� :bgW\Y]b'� XUz� X]Y�>i`YbfUidYb�
X]Y� GcbbYbfUidYb� Uig� XYb� @]dZY`b� jYfXftb[h� \thhYb)� Bb� XYb� KYj]YfYb� =uff\c`n'� PY]ggkUggYf� ibX�
I`UigW\b]hn� ZUbX� ]W\� YVYbZU``g� ibhYf� XYb� EY]af]b[Yb� Ub� D]YZYfb� KUidYb� XYf� >i`Y'� Y]bY� E]W\hib[�
XYf� ;tiaY� XifW\� ]\fYb� ?fUz� kUf� UVYf� ]b� _Y]bYa� X]YgYf� @YV]YhY� ni� VYaYf_Yb)� BW\� [`UiVhY� XU\Yf'�
XYf�LW\UXY� XifW\� X]Y� >i`Y� kYfXY� b]W\h� gY\f� VYXYihYbX� kYfXYb� ibX� kifXY� ]b� X]YgYf� :bg]W\h� ]bg(�
VYgcbXYfg� XUXifW\� VYghtf_h'� XUz� ]W\� X]Y� KUidYbnt\`ib[Yb� ]a� KYj]YfY� RX]Uf� jcf[YbcaaYb� \UhhY'�
kc� XYf� ?fUz� b]W\h� Ua� ]bhYbg]jghYb� kUf)

%$� F]ggY]`hb[Yb� Uhf� XYa� Zcefg`]W\Yb� OYefhW\fjYfYb� ofgYeeY]W\f'� QQQOB)� AYZg� ,4,,)
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BW\� Zi\f�jcb�PY]ggkUggYf� vVYf� I`Uz� ibX�?fUiYbVYf[�bUW\�P]Yb� nifvW_)� Bb�I`Uz� ZUbX� ]W\� ]a�
KYj]YfY� EcaUb� ]b� :VhY]`ib[�=iVmb]� ]b� Y]bYa� [Ya]gW\hYb� D]YZYfb(?]W\hYbVYghUbXY� ibhYf�EY]af]b[Yb�
Y]bnY`bY� >i`YbfUidYb)� GUW\� aY]bYf�:b_ibZh� ]b� P]Yb� Yf\]Y`h� ]W\� Uig�PY]ggkUggYf� Y]b� jca� -0)�Cib]�
XUh]YfhYg� LW\fY]VYb'� ]b� kY`W\Ya� a]h[YhY]`h� kifXY'� XUz� X]Y� D]YZYfbYi`YbfUidYb� ]b� YfghUib`]W\Yf� ibX�
b]W\h� [YU\bhYf�PY]gY� ]b� U``Yb� D]YZYfbkU`Xib[Yb� XYf� Xcfh][Yb� KYj]YfY� UiZhfYhYb'� ibX� XUz� ]bZc`[Y� XYg�
GUXY`ZfUzYg�X]Y�;Uia_fcbYb�g]W\�VYfY]hg�aY\f�cXYf�kYb][Yf�ni�`]W\hYb�VY[]bbYb)� >]b�kY]hYfYg�Uah`]W\Yg�
LW\fY]VYb� jca� -4)� Cib]� ,4,.� VYgU[hY'� XUz� gY]h� -2)� ghY``YbkY]gY� Y]b� Lh]``ghUbX� ]a� ?ftzY� XYf�KUidYb�
Y]b[YhfYhYb� ]gh'� XUz� X]YgY`VYb� aUggYb\UZh� UVghYfVYb'� Ua� ;cXYb� `]Y[Yb'� cXYf� ]b� XYb� tizYfghYb�
RkY][Yb� ibX� P]dZY`b� \tb[Yb)� =]Y� bcW\� vVYf`YVYbXYb� KUidYb'� \]Yz� Yg� kY]hYf'� VY_caaYb� Y]bY�
kY]z`]W\Y� ?tfVib[� ibX� VYkY[Yb� g]W\� bif� gW\kYfZt``][� Zcfh)� =]Y� OYfgiW\gUbghU`h� YfghUhhYhY� gc[`Y]W\�
;Yf]W\h� Ub� XUg� F]b]ghYf]ia� ibX� YfgiW\hY� ia� ;Yk]``][ib[� nif� gcZcfh][Yb� OcfbU\aY� kY]hYfYf�
;YcVUW\hib[Yb� vVYf� X]Y� >i`Y)� =]Y�>f`YX][ib[� X]YgYf�>]b[UVY� jYfnu[YfhY� g]W\� UVYf'� gc� XUz� ]W\� Yfgh�
Ua� -2)� Ci`]� k]YXYf� bUW\�PY]ggkUggYf� _caaYb� _cbbhY)� =]fY_hY� ;YcVUW\hib[Yb� vVYf� XYb� ?fUz� XYf�
KUidYb� cXYf� XUg� :iZhfYhYb� XYf� DfUb_\Y]h� kUf� XUaU`g� b]W\h� aY\f� au[`]W\� ibX� ]W\� _Ubb�
XU\Yf� bif� vVYf� X]Y� ?c`[Yb� XYg� ?fUzYg� VYf]W\hYb)� :a� XYih`]W\ghYb� _cbbhY� aUb� X]Y� @fuzY� XYf�DU`U(
a]hth� VYifhY]`Yb'� kYbb� aUb� jcb� Y]bYa� Yf\u\hYb� Iib_hY� X]Y� ?fUzZ`tW\Yb� vVYfV`]W_hY)� >]bY� gc`W\Y�
>f\u\ib[� ]gh� n)� ;)� XYf� /� D F � bufX`]W\� jcb� PY]ggkUggYf� [Y`Y[YbY� .1+�a � \c\Y� E]gUmVYf[)� =Ug�
?fUz[YV]Yh� aUW\hY� jcb� X]YgYa� ;Yf[Y� Uig� XYb� >]bXfiW_� Y]bYf� ib[Y\YifYb� fchVfUibYb� ?`tW\Y'� X]Y�
bif� XifW\� Y]bnY`bY� [fvbY� ?`YW_Yb� ibhYfVfcW\Yb� kUf)� =]YgY� Yf\U`hYb� [YV`]YVYbYb� [fvbYb� Dcad`YlY�
kUfYb� X]Y� ;YghtbXY� XYf� B)�:`hYfg_`UggY� ibX� X]Y�Di`hifYb'� ZYfbYf� X]Y�PU`XdUfh]Yb� ia� X]Y� ?cfgh\tigYf�
]b� >]YfVfibb� ibX� KUXYW\cj� gck]Y� X]Y� PU`XdUfnY``Yb� ia� X]Y� HfhgW\UZhYb)� =Yf� ?fUzgW\UXYb� ]b�
X]YgYb� ;YghtbXYb� ]gh� Y]b� [Yf]b[YfYf'� kUg� kc\`� nia� MY]`Y� XYb� Av\bYfb� ni� jYfXUb_Yb� ]gh'� kY`W\Y�
g]W\� cZh� ]b� XYb� ;YghtbXYb� ia� X]Y� HfhgW\UZhYb� ibX� Y]bnY`bYb� AtigYfb� UiZ\U`hYb)� :izYfXYa� XvfZhYb�
g]W\� XUgY`Vgh� jYfgW\]YXYbY� ]bgY_hYbZfYggYbXY� Ou[Y`'� kY`W\Y� ]b� XYb� LhftiW\Yfb'� Ub� P]YgYbftbXYfb�
ibX� t\b`]W\Yb� rfh`]W\_Y]hYb� Ub� PU`X[fYbnYb� b]ghYb'� bvhn`]W\� [YaUW\h� \UVYb)

:ig� XYb� ]bZc`[Y� XYg�>i`YbZfUzYg� VfUib�[YkcfXYbYb� D]YZYfbVYghtbXYb� ghUW\Yb� X]Y�kYb][Yb�
jca� gY]bYfnY]h][Yb� GcbbYbZfUzY� jYfgW\cbh� [YV`]YVYbYb� ?]W\hYb� XifW\� ]\fY� Xib_Y`[fvbY� ?tfVib[�
\Yfjcf)� =]Y� VY]`]Y[YbXYb�:VV]`Xib[Yb'�kY`W\Y� bUW\�L_]nnYb'� X]Y� AYff�[ftZ`]W\�PU`XghY]bÉgW\Yf�?ufghYf�
=c ` Ubg_m � ]b� >]YfVfibb� Ub� Hfh� ibX� LhY``Y� a]h� XYb� YbhgdfYW\YbXYb� ?UfVYbbiUbnYb� UiZ[YbcaaYb�
\Uh'� Ub[YZYfh][h� kifXYb'� jYfUbgW\Ui`]W\Yb� gY\f� [ih� XYb� XUaU`][Yb� RighUbX� XYf� ;YghtbXY)� GUW\�
;Yf]W\hYb� XYg� [ftZ`]W\� PU`XghY]bÉgW\Yb� HVYfZcfghUahYg� ]b� PY]ggkUggYf� kUfYb� ]b� XYb� Y]bnY`bYb�
KYj]YfYb� Zc`[YbXY� ?`tW\Yb� Ub[Y[f]ZZYb5
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P]f� _ubbYb� U`gc� gU[Yb'� XUz� g]W\� XYf� ?fUz� UiZ� XYf� AYffgW\UZh� PY]ggkUggYf� UiZ� fibX
40++�\U� YfghfYW_hY� ibX� XUz� XUjcb� ,3++�\U� _U\`� [YZfYggYb� kcfXYb�kUfYb)� GY\aYb�k]f� bcW\� XUni
X]Y� LW\tXYb� UiZ� XYa�KYj]YfY�AU]XYXufZ`� XYg� _)� _)� ?cbXg[ihYg� KY]W\ghUXh'� gc� _ubbYb�k]f�X]Y� RU\`Yb�
Zvf� XUg� [YgW\`cggYbY� ?fUz[YV]Yh� UiZ� ,+)+++� \U� Ub[Y[f]ZZYbY� ?`tW\Y'� XUjcb� -+++� \U� DU\`ZfUz�
UVfibXYb)

Bb� XYb� vVf][Yb�MY]`Yb� ;u\aYbg� hfUh� X]Y� >i`Y� b]W\h� gc� ghUf_'� k]Y� ]W\� UVYf� Ub� j]Y`Yb� HfhYb
[YgY\Yb� \UVY'� XcW\� ]b� [fuzYfYf�FYb[Y� U`g� ]b� UbXYfYb� CU\fYb� UiZ)� >g� Yb h g h Y \ h � bib� X]Y� ?fU[Y ' �
cV� t\b ` ] W\ � k] Y � VY] � XYf� GcbbY � X] Y � ; Y X ] b [ ib [ Y b � Zvf� X]Y� FU g g Y b j Y faY\ f ib [ � ]b�
XYb� b t W \ g h Y b � CU\fYb� ]b� UbXY fYb � KYj ] Y f Yb � Y ] bh f Y h Yb � kYfXYb' � kc � g ] W\� \YiYf � X]Y �
>i` Y � ]b� j Y faY\f h Y f � RU\` � [ Y n Y ] [ h � \Uh � ibX� kY ` W \ Y � ; Y X ] b [ ib[ Y b � Ub� g c ` W \Yb �
HfhYb� [ Y\Y f f g W \ h � \UVYb) � =Ug� LhiX]ia� X]YgYf� ?fU[Y� gc``hY� ibhYf� _Y]bYb� ;YX]b[ib[Yb� ibhYf(
`UggYb� kYfXYb)

:izYf� ]b� I`Uz� VY]� I]`gYb'� U`gc� ]b� PYghVu\aYb'� ZUbX� ]W\� UiW\� VY]� aY]bYa� :iZYbh\U`hY�
]b� P]hh]b[Ui� ]a� DcihmkU`XY� U`g�:bnY]W\Yb� ]\fYg�Ocf\UbXYbgY]bg� XYb� W\UfU_hYf]gh]gW\Yb� KUidYb_ch�
Ua� ;cXYb)� Bb� XYf� a]f� ni[tb[`]W\Yb� E]hYfUhif� Z]bXY� ]W\� U`g� @Y[YbghvW_� ni� XYb� LW\tXYb� ]b�PY]gg(
kUggYf� VYnv[`]W\� ]\fYf�@fuzY� bif� X]Y� DU`Ua]hth� ]a� CU\fY� ,314� UiZ� XYf�MiW\`Yf\U]XY'� ]b� Cc\Ubb]g(
Vif['� Dub][gVYf[� ibX� LW\kYXh'� U`gc� ]b� [Ubn� HghdfYizYb)� =]YgY`VY� YfghfYW_hY� g]W\� UiZ� XYf�MiW\`Yf(
\U]XY� UiZ� 2+++� B; $ � =ifW\�OYfa]hh`ib[� XYg� AYffb� IfcZYggcf� =f)� >W_ghY]b� ]b� >VYfgkU`XY�\UVY� ]W\�
Y]bYb� UigZv\f`]W\Yb� ;Yf]W\h� vVYf� X]Y� LW\tXYb� ]b� XYf� HVYfZufghYfY]� LW\kYXh'� Zfv\Yf�AY]bYfgXcfZ'� ]b�
XYb� CU\fYb� ,311� V]g� ,314� Yf\U`hYb'� kY`W\Yf� a]f� kYfhjc``Y� :b\U`hgdib_hY� Zvf� X]Y� ;YifhY]`ib[� XYf�
XYfnY]h][Yb� DU`Ua]hth� ]b� GcfXVu\aYb� `]YZYfh)� BW\� kYfXY� kc\`� gdthYf� uZhYfg� @Y`Y[Yb\Y]h� \UVYb'� UiZ�
X]YgY� F]hhY]`ib[Yb� nifvW_ni_caaYb)� =]YgYa� ?ftzY� Ub� :igXY\bib[� Ua� btW\ghYb� _taY� XYf� jca�
CU\fY� ,31+� Ub� XYf� figg]gW\(dfYiz]gW\Yb� @fYbnY� UiZ� Y]b][Yb� ,++�Fcf[Yb� #,� Fcf[Yb� YhkU� ,*.�B; " �
kt\fYbX� X]Y� UbXYfYb� ?fUz_U`Ua]hthYb� g]W\� niaY]gh� UiZ�_`Y]bYfYb� ?`tW\Yb� UVgd]Y`hYb)� Lc`W\Y� >i`Yb(
_U`Ua]hthYb� ZUbXYb� ]a� CU\fY� ,303� ]a� GYiXcfZYf(KYj]YfY� VY]� =fYgXYb� UiZ� ,31� B; � b]W\h� gc� ]bhYbg]j'�
]a� CU\fY� ,333� ]b� HVYfZfUb_Yb'� ]b� XYb� CU\fYb� ,34+� V]g� ,34-� VY]� @fUZYbku\f� ]b� ;UmYfb� ibX�
gW\`]Yz`]W\� ]a� CU\fY� ,4+1� ]b� @U`]n]Yb� ghUhh)� Gt\YfYg� vVYf� X]YgY� >i`Yb_U`Ua]hthYb� Z]bXYb� k]f5

sVYf� XYb� ?fUz� ]a� GYiXcfZYf�KYj]YfY� ,303'� M\UfUbXhYf� CU\fViW\� QBBB'� ,304'� dU[)� -11Ä-14)
sVYf� XYb� ?fUz� Ub� XYf� figg]gW\(dfYiz]gW\Yb�@fYbnY� ,31+'� ?cfgh(� ibX� CU[XnY]hib[�,31+'� dU[)�11)
sVYf�XYb�?fUz� UiZ� XYf�MiW\`Yf\U]XY'� RY]hgW\f]Zh� Zvf�?cfgh(i)�CU[XkYgYb� BB'� ,42+'� dU[)� ,.0Ä ,//)
sVYf�XYb�?fUz� ]b�;UmYfb� ]a�CU\fY�,333'� Zcfghk]ggYbgW\UZh`)�RYbhfU`V`Uhh�QQQBB'� ,34,'� dU[)�,Ä.4)
sVYf� XYb� ?fUz� VY]� @fUZYbku\f'� Zcfgh`]W\� bUhifk]ggYbgW\UZh`]W\Y� RY]hgW\f]Zh� BB'(dU[)� ,-3)
sVYf� XYb� ?fUz� ]b� @U`]n]Yb'� ughYffY]W\]gW\Y� ?cfgh(� ibX� CU[XnY]hib[� QQO'� ,4+2'� dU[)� /+3)

=Yf�?fUz� XYf� ?cf`Yi`Y� ]a�PY]gLkUggYfYf� @YV]YhY� ]gh� U`gc� ^YXYbZU``g� Y]bYf� XYf� [fuzhYb'� X]Y�
V]g\Yf� VYcVUW\hYh� ibX� VYgW\f]YVYb� kifXYb'� ibX� Yg� ]gh� ni� Yf\cZZYb'� XUz� UiZ� XYa� PY[Y� ]bhYbg]jYf�
;YcVUW\hib[� X]YgYf� DU`Ua]hth� bYiY� @Yg]W\hgdib_hY� Zvf� X]Y� ;Y_tadZib[�XYg� LW\tX`]b[g� [YkcbbYb�
kYfXYb� ibX� X]Y� ;]c`c[]Y� X]YgYg� BbgY_hg� Y]bY� ;YfY]W\Yfib[� YfZt\fh)

=Ug� kY]hYfY� LhiX]ia� XYf� >i`Yb_U`Ua]hth� ]b� PY]ggkUggYf� Yf[UV� V]g\Yf� Zc`[YbXYg5� Ba�
AYfVghY� ,4,.� \UhhYb� X]Y� ;YghtbXY'� kY`W\Y� ]a� LcaaYf�bUW\� XYa� ?ftzY� Y]bY� `]W\h(fchVfUibY� ?tfVib[�
\UhhYb'� Y]bYb� VfUib[fUiYb� @fibXhcb� ibX� jcb� cVYb� VYhfUW\hYh'� Y]bYb� `Y]W\hYb� [fvb`]W\Yb� AUiW\�
Ub[YbcaaYb'� k]Y� Yg� UiZ� VY][Y[YVYbYf� MUZY`� BB� ni� gY\Yb� ]gh)� =]YgY� >fgW\Y]bib[� \Uh� ]\fYb� @fibX�
XUf]b'� XUz� Y]bnY`bY� b]W\h� [Ubn� UV[YZfYggYbY� GUXY`b� YhkUg� bUW\[YkUW\gYb� kUfYb)� GUW\� aY]bYb�
NbhYfgiW\ib[Yb� kUfYb� ]a� AYfVghY� [Ubn� _U\`� [YZfYggYbY� ;tiaY� hY]`kY]gY� gW\cb� ]a� :VghYfVYb�
VY[f]ZZYb'� hY]`kY]gY� \thhY� aUb� UiW\� VY]� gc� ghUf_� a]h[YbcaaYbYb� >lYad`UfYb� Y]b� P]YXYfYf[fvbYb�
b]W\h� Zvf� Uig[YgW\`cggYb� \U`hYb� _ubbYb)� LY\f� ib[vbgh][� Zvf� X]Y� OYfkYfhib[� XYg� UV[YghcfVYbYb�
Ac`nYg� kUf� XYf� NaghUbX'� XUz� XYf� Ld`]bh� [`Y]W\� bUW\� XYa� :VghYfVYb� V`UiZ`YW_][�kifXY)� >g� XvfZhY�
jcb� LhUbXcfhg(� ibX�P]hhYfib[gY]bZ`vggYb� UV\tb[][� gY]b'� cV� Y]bY� VYgh]aahY� IUfh]Y� XYf� VYZfYggYbYb
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;YghtbXY� g]W\� k]YXYfYf\c`Yb� cXYf� ni[fibXY� [Y\Yb� k]fX)� GUW\� Y]bYf� bYiYf`]W\Yb� RigW\f]Zh� XYg
HVYfZcfghUahYg� PY]ggkUggYf� #GcjYaVYf� ,4,.$� \UVYb� g]W\� VYgcbXYfg� UiZ� VYggYfYb� LhUbXcfhYb�
gW\ktW\Yf� VYZfYggYbY� ;YghtbXY� Yf\c`h)� GUW\� Y]bYf� bcW\� gdthYfYb� F]hhY]`ib[� #?YVfiUf� ,4,/$� nY][h�
XYf� ;Ugh� XYf� _U\`� [YZfYggYbYb� LhtaaY� VfUibY� ?`YW_Yb)

=]Y� P]fhgW\UZh� Zv\fYbXYb� ;YUahYb� ghY\Yb� ibhYf� X]YgYb� OYf\t`hb]ggYb� ]aaYf� jcf� Y]bYf
gW\kYfYb� jYfUbhkcfhib[gjc``Yb� >bhgW\Y]Xib[)� ;Y]� gW\UfZYb� >]b[f]ZZYb� a]h� XYf�:lh� _ubbYb� g]Y� j]Y`Y�
Yf\c`ib[gZt\][Y� ;tiaY� gW\`U[Yb'� kUfhYb� g]Y� UVYf� ni'� gc� _Ubb� j]Y`� Ac`n'� XUg� VY]� gcZcfh][Yf�?t``ib[�
bcW\� Yfgh_`Ugg][� ktfY'� a]bXYfkYfh][� kYfXYb)� Bb� X]YgYf� A]bg]W\h� VYaYf_h� @igY%$� [Ubn� f]W\h][5�
ÑOcfY]`][Yf� :Vhf]YV� _U\`� [YZfYggYbYf� ;YghtbXY� \Uh� gW\cb� j]Y`� Nb\Y]`� [Ygh]ZhYh'� UVYf� [YfUXY� ]b�
bYiYfYf�RY]h� ]gh� XifW\� jYfgdthYhYb� j]Y``Y]W\h�aY\f�[YZY\`h�kcfXYb)Å� KUhnYVif[� f]Yh� ]b� nkY]ZY`\UZhYb�
?t``Yb'� UVnikUfhYb'� XU� XcW\� bcW\� gc�j]Y`Y� LhtaaY� V`Y]VYb� _ubbYb'� U`g� nif� bUhvf`]W\Yb�OYf^vb[ib[�
bchkYbX][� g]bX'� kc[Y[Yb� GcYfX`]b[Yf� XYb� >]bkUbX� Yf\cV'� XUz� HVYf\c`n� Zvf� XYb� ?u\fYbbUW\(
kiW\g� vVYfZ`vgg][� gY]� ibX� aUb� [Yf]b[Y�:igg]W\h� \UVY'� jcb� ghUf_�VYgYggYbYa�Ac`nY� ]b� XYb� btW\gh(
Zc`[YbXYb� CU\fYb� [Ybv[YbXYb� LUaYbUVZU``� ni� Yf\U`hYb)%%$� >g� ZY\`Yb� ibg� XYfnY]h� bcW\� ]aaYf�
nijYf`tgg][Y� d\mg]c`c[]gW\Y� ?cfgW\ib[gYf[YVb]ggY'� ia� bUW\� VYgh]aahYb� FYf_aU`Yb� ZYghghY``Yb� ni�
_ubbYb'� cV� Y]b� YbhbUXY`hYf� cXYf� gcbgh� k]Y� VYgW\tX][hYf� ;Uia'� VY]� XYa� bcW\� b]W\h� RYfgYhnib[g(
YfgW\Y]bib[Yb� XYg� Ac`nYg� UiZ[YhfYhYb� g]bX'� g]W\Yf� UVghYfVYb� k]fX)� >g� ]gh� UiW\� ZfU[`]W\'� cV� Yg�
^YaU`g�[Y`]b[Yb� k]fX'� XYfUfh][Y� LmadhcaY� UigZ]bX][� ni� aUW\Yb'� ^U� ]W\� VYnkY]Z`Y� Yg� vVYf\Uidh'� kY]`�
YVYb� ;tiaY'� X]Y� gW\cb� nia� [fczYb� MY]`Y� UV[YghcfVYb� kUfYb'� ]\fY� EYVYbg_fUZh� bcW\� ]b� Y]bnY`bYb�
IUfh]Yb� VY\U`hYb� _ubbYb)� CYXYf� \c\`Y� ;Uia� ]a�PU`XY� Ä� ibX� gc`W\Y� Z]bXYb� k]f� VY]� U``Yb� ibgYfYb�
Ac`nUfhYb� Ä� VYkY]gh�X]Yg)� FUb� \Uh�VYgcbXYfg� Zc`[YbXY�>fgW\Y]bib[Yb� Ub� _U\`� [YZfYggYbYb� ;tiaYb�
ni� Y]bYf� Ifc[bcgY� Zvf� XUg� kY]hYfY� LW\]W_gU`� XYf� VYhfYZZYbXYb� IZ`UbnY� ni� jYfkYfhYb� [YgiW\h5

,)� ;YgW\UZZYb\Y]h� XYf� DbcgdYb6
-)� LW\Y]XYbhf]YVY6
.)� KcgYhhYb6
/)� Dfcbgd]YzV]`Xib[Yb6
0)� ;YgW\UZZYb\Y]h� XYg� DUaV]iag6
1)� AUfnZ`iz6
2)� ;YgW\UZZYb\Y]h� XYf� PifnY`b)

sVYf� X]Y� DbcgdYbV]`Xib[� gU[h� @igY'� XUz� ^Y� Zfv\Yf� X]Y� _U`hY� CU\fYgnY]h� X]YgYb� IfcnYz�
VYYbXYh'� XYghc� [Yf]b[Yf� X]Y� :igg]W\h� UiZ� V`Y]VYbXYb� >fZc`[� gY])� =]Y� n]Ya`]W\� [ihY'� ^U� hY]`kY]gY�
gW\ubY� P]hhYfib[� ]a� AYfVghY� ,4,.� kUf� U`gc� ]b� ibgYfYa� ?U``Y� VYgcbXYfg� [vbgh][)

LY\f� j]Y`� kifXY� gW\cb� vVYf� X]Y� gc[YbUbbhYb� LW\Y]XYbhf]YVY� [YgW\f]YVYb)� OYf[`Y]W\Yb� k]f�
UVYf� X]Y� jYfgW\]YXYbYb�:V\UbX`ib[Yb'� gc� Z]bXYb� k]f� Y]bY� [Ubn� jYfgW\]YXYbY�:iZZUggib[� ibX� =Uf(
ghY``ib[gkY]gY'� gc� XUz� Yg� kc\`� bchkYbX][� YfgW\Y]bYb� k]fX'� nibtW\gh� XYb� ;Y[f]ZZ� LW\Y]XYhf]YV� ZYgh(
nighY``Yb)� KUhnYVif[� VYnY]W\bYhY� U`g� LW\Y]XYhf]YV� U``Y� GUXY`VvgW\Y`'� kY`W\Y� ]b� XYf� gc[YbUbbhYb�
LW\Y]XY'� X)� ])� X]Y� Av``Y'� kY`W\Y� ^YXYg� GUXY`dUUf� ia[]Vh'� YbhghY\Yb)� >f� fYW\bYhY� g]Y� f]W\h][� ni� XYb�
Difnhf]YVYb'� UVYf� Yf� [YVfUiW\hY� XYb� :igXfiW_� Difnhf]YV� ]b� [Ubn� UbXYfYa� L]bbY� U`g� X]Y� \Yih][Yb�
;chUb]_Yf)� GUW\� acXYfbYb�:bg]W\hYb� ]gh� bta`]W\� ^YXYg�GUXY`dUUf� gUah� XYf� XUni� [Y\uf][Yb� GUXY`(
gW\Y]XY� Y]b� Difnhf]YV'� kt\fYbX� KUhnYVif[� U``Y� GUXY`VvgW\Y`'� X]Y� b]W\h� Uig� XYb� @]dZY`_bcgdYb�
\Yfjcf[Y\Yb'� U`g� Difnhf]YVY� VYnY]W\bYhY)� =]Y� ;]`Xib[� XYf�LW\Y]XYhf]YVY� ]b� ibgYfYa� L]bbY� `tzh� g]W\�
k]Y� Zc`[h� Yf_`tfYb5� NbhYfgiW\Yb� k]f� Y]b� Zf]gW\� Ybhk]W_Y`hYg�GUXY`dUUf'� U`gc� Y]bYb� ^ib[Yb� Difnhf]YV'�
gc� Z]bXYb� k]f� nk]gW\Yb� XYb� VY]XYb� GUXY`dUUfYb� Y]bY� DbcgdYbUb`U[Y'� X]Y� UVYf� ibhYf� bcfaU`Yb�
NaghtbXYb� b]W\h�kY]hYf�nif�>bhk]W_`ib[�[Y`Ub[h)� ;Y]� ;YgW\tX][ib[�XYf�AUidhbUXY`� XifW\� KUidYb(

%$� =Ye� >h`YbZeUw� ]a� KY[]Yehb[fVYm]e_Y� @haV]bbYb'� =Ub_Y]aUbbf� RY]gfW\e]Zg� BO'� ,32-'� dU[)�02T
%%$� IZY]`f� De]g]fW\Y� ;`qggYe� QEO'� ,31.'� dU[)� 2� #BB)� AYZg$)
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ZfUz'� _Ubb� g]W\� bib� X]YgYg� DbugdW\Yb� kY]hYf� Ybhk]W_Y`b� ibX�If]atfV`thhYf'� XUg� g]bX� _ifnY� XvbbY�
GUXY`b'� k]Y� k]f� g]Y� VvgW\Y`kY]gY� bcW\� Ub� XYb� nkY]^t\f][Yb� IZ`UbnYb� Z]bXYb'� cXYf� bcfaU`Y�GUXY`(
dUUfY� hfY]VYb)� >]bYb� t\b`]W\Yb� >]bXfiW_�k]Y� X]Y� If]atfV`thhYf�htigW\Yb� UVYf� bUW\� ;YgW\tX][ib[Yb�
uZhYfg� UiW\� X]Y� LW\iddYbV`thhYf� XYf� Difnhf]YVY� jcf'� kY`W\Y� ghUhh� XYf� VfUibYb� ?UfVY'� XUbb� Y]bY�
[fvbY� Yf\U`hYb)� =]Y� If]atfV`thhYf� gck]Y� X]Y� Yf[fvbhYb� LW\iddYbV`thhYf� kifXYb� gW\cb� aY\fZUW\�
ibhYf� XYa� GUaYb� KcgYhhYb� VYgW\f]YVYb)

>g� ]gh� ]b� XYf� E]hYfUhif� b]W\h� `Y]W\h� UigY]bUbXYfni\U`hYb'� cV� X]Y� VYhfYZZYbXYb�:ihcfYb� ibhYf�
KcgYhhYb�If]atfV`thhYf� cXYf�ia[YkUbXY`hY� LW\iddYbV`thhYf�jYfghUbXYb�\UVYb)� IfU_h]gW\� [YbcaaYb�
XvfZhY� X]Yg� UVYf�n]Ya`]W\� [`Y]W\[]`h][� gY]b)� :`g�:gg]a]`Uh]cbgcf[UbY� _caaYb� X]Y� \]bZt``][Yb�KcgYhhYb�
kc\`� _Uia� ]b� ;YhfUW\h� ibX� UiW\� U`g�LUZhYbhn]Y\Yf'� U`g�kY`W\Y�aUb� g]Y� uZhYfg� Ub[YgY\Yb� \Uh'� _ubbYb�
g]Y� UiW\� _Y]bY� VYgcbXYfY�Kc``Y� gd]Y`Yb)� FUz[YVYbX� g]bX� bif� X]Y� bYiYb�Difnhf]YVY'� X]Y� g]W\� YVYb(
ZU``g� Uig� XYa� OY[YhUh]cbg_Y[Y`� XYf� jYf`YhnhYb� GUXY`dUUfY'� aY]gh� bYVYb� XYb� If]atfV`thhYfb� V]`XYb)�
LY]hYbghtbX][�jcb� X]YgYb� jYfY]bnY`hYb� Difnhf]YVYb'� _caaYb� XUbb� gW\`]Yz`]W\�k]YXYf�bYiY�Difnhf]YVY�
\Yfjcf'� gcXUz� bibaY\f� Y]b� GUXY`VvgW\Y`'� XUg� ]gh� Y]b� Difnhf]YV� ]a� L]bbY� KUhnYVif[g'� YbhghY\h'�
Uig� kY`W\Ya� XUbb� k]YXYf� Y]b� EUb[hf]YV� \YfjcfVf]W\h'� F]h� XYf� ;]`Xib[� XYf� EUb[hf]YVY� ]gh� X]Y�
KY[YbYfUh]cb� XYf� XifW\� KUidYbZfUz� nYfghufhYb� Hf[UbY� VYYbXYh'� XYf� ;Uia� _Ubb� UVYf� XUbb� bcW\�
b]W\h� U`g� ibVYX]b[h� [YfYhhYh� Ub[YgY\Yb� kYfXYb'� XU� X]Y� GYiV]`Xib[� UiZ� DcghYb� XYf� ]a� LhUaaY�
jcf\UbXYbYb�KYgYfjYghcZZY� YfZc`[h� gY]b� _Ubb'� kt\fYbX�X]Y�PifnY`� cXYf�XYf�ibhYfY�MY]`� XYg� LhUaaYg�
]bZc`[Y�NbhYfVfYW\ib[�XYf�LUZhn]f_i`Uh]cb� gW\cb� Zib_h]cbgibZt\][�[YkcfXYb� cXYf�XcW\� gc�[YgW\ktW\h�
g]bX'� XUz� XYf� ;Uia� gW\cb� UVnighYfVYb� VY[]bbh)� :bU`c[� Z]bXYb� k]f� \tiZ][� ]a� PU`XY� ;tiaY'� Ub�
XYfYb� ibhYfYb� LhUaahY]`Yb� X]Y�K]bXY� jca� LdYW\h�hchU`'�UV[Y\UW_h� kifXY'� kt\fYbX� X]Y� ;YbUXY`ib[�
bcW\� [fvb� ]gh)� >g� _ubbYb� UiW\� X]Y� niYfgh� [YV]`XYhYb� Difnhf]YVY� UVghYfVYb'� c\bY� XUz� XYf� ;Uia�
ni[fibXY�[Y\h)� KUhnYVif[� VYgW\fY]Vh� Y]bYb� gc`W\Yb� ?U``%$� ibX� Yg� [Y\h� Uig� XYa� RigUaaYb\tb[Y�
XYih`]W\�\Yfjcf'�XUz� X]Y� YfghY�;Y[fvbib[�XYf�;tiaY� b]W\h� YhkU�U`g�KcgYhhYbV]`Xib[� UiZniZUggYb� kUf)

:`g� Y]b� VYgcbXYfg� k]W\h][Yg� ibX� W\UfU_hYf]gh]gW\Yg� FYf_aU`� Ub� D]YZYfb'� kY`W\Y� jcb�
XYf�>i`Y� VYZfYggYb�kifXYb'� VYgW\fY]Vh�KUhnYVif[�XYb�Dfcbgd]Yz'� >g� ]gh� X]Yg� XYf�XifW\� GYiV]`Xib["�
vVYf[]dZY`hY� Zfv\YfY� AUidhhf]YV'� XYf� bib� ]b� `tb[YfYf� cXYf� _vfnYfYf� RY]h� UVgh]fVh)� =]YgY� RY]hXUiYf�
XYg�:VghYfVYbg� XYf�Ld]YzY� jYfkYbXYh�KUhnYVif[� U`g� Ifc[bcgh]_ia5� MfcW_bYh� XYf� Ld]Yz� VU`X� Y]b�
ibX� k]fX� Xvff'� gc� ]gh� XUg� Y]b� [ihYg� RY]W\Yb'� jYfhfcW_bYh� Yf� UVYf� `Ub[gUa'� gc� ]gh� Y]bY� gW\`YW\hY�
Ifc[bcgY� ni� ghY``Yb)

=Ug� g]W\YfghY� FYf_aU`� Zvf� XUg� GU\Yb� XYg� McXYg� ]gh� XUg� :VghYfVYb� XYg� DUaV]iag)� =]Y�
NbhYfgiW\ib[Yb� g]bX� UVYf�X]YgVYnv[`]W\� b]W\h�gc� `Y]W\h'� XU� XUg�:VghYfVYb� ghfY]ZYbkY]gY� Ua� LhUaaY�
UiZktfhg� gW\fY]hYh� ibX� aUb� g]W\� XU\Yf� VY]� XYa� VY`]YVhYb� :bd`thnYb� `Y]W\h� htigW\Yb� _Ubb)� >g�
k]fX� ibg� U`gc� vVYf� XUg� LW\]W_gU`� [UbnYf� jca� ?ftzY� VYhfcZZYbYf� ;YghtbXY� X]Y� NbhYfgiW\ib[�
XYg� DUaV]iag� bif� XUbb� :iZgW\`iz� [YVYb'� kYbb� k]f� [YZt``hY� IfcVYghtaaY� X]YgVYnv[`]W\� [YbUi�
ibhYfgiW\Yb)� L]W\YfYf� ibX� fUgW\Yf� U`g� k]f� gY`Vgh'� Z]bXYb� ]b� aUbW\Yb� ?t``Yb� X]Y� KvggY`(� ibX�
;cf_Yb_tZYf� ^YbY� IUfh]Yb'� Ub� kY`W\Yb� XUg� DUaV]ia� UVnighYfVYb� VY[]bbh)� >g� ]gh� kc\`� gY`Vgh(
jYfghtbX`]W\'� XUz� aUb� XYa�>fgW\Y]bYb� X]YgYf� bYiYb� ?Y]bXY� jc``Y� :iZaYf_gUa_Y]h� k]XaYb� aiz)�
BW\� kYfXY� ]b� btW\ghYf� RY]h� @Y`Y[Yb\Y]h� \UVYb'� X]YgY� LW\tX`]b[Y� Y]b[Y\YbXYf� ni� VY\UbXY`b)

?vf� X]Y�Ocf\YfgU[Y� VYgcbXYfg� k]W\h][� \]Y`h� KU h n YVif[ � XYb� AUfnZ`iz� Ua� VYhfYZZYbXYb�
;UiaY� bUW\�OYfkibXib[Yb)� >f� gW\b]hh� jYf`YhnhYb� ;tiaYb� ?YbghYf� ]b� X]Y� K]bXY� ibX� VYcVUW\hYhY�
XUg� :iZhfYhYb� XYf� AUfnhfudZW\Yb� Ub� XYf� jYfkibXYhYb� LhY``Y)� PUfYb� X]YgY`VYb� [fcz� ibX� nU\`(
fY]W\'� gc� kUf� XYf� RighUbX� XYg� ;UiaYg� \cZZbib[gjc``'� _UaYb� UVYf� bif� `Ub[gUa� ibX� gdtf`]W\�
_`Y]bY� MfudZW\Yb� Ub� XYf� ZfY][Y`Y[hYb� ?`tW\Y� nia�OcfgW\Y]bY'� gc� \]Y`h� KUhnY�Vvf[� XYb� ;Uia� Zvf
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jYf`cfYb)� Lc� kY]h� a]f� VY_Ubbh'� ZUbXYb� X]YgY�OYfgiW\Y� gdthYf� _Y]bY�P]YXYf\c`ib[� ibX� Y]bY� bYiYf(
`]W\Y� NbhYfgiW\ib[� X]YgYf� >fgW\Y]bib[Yb� k]fX� b]W\h� vVYfZ`vgg][� gY]b)

Fvb][� VYcVUW\hYhY'� XUz� VY]� UVghYfVYbXYb� LhtaaYb'� UiW\� kYbb� X]Y� ;YbUXY`ib[� bcW\�
[fvb� kUf'� niYfgh� X]Y� :ghUW\gY`b� hfcW_Yb� kifXYb)� =Yf� LUZh� ]b� gc`W\Yb� ;tiaYb� kUf� ktggYf][�
ibX� fcW\� bif� ]b� XYf� PifnY`� bcW\� \Ufn][)� >g� gW\Y]bh� vVYf\Uidh'� XUz� X]Y� PifnY`b� ni`Yhnh� UiZ�
XYb� ?fUz� fYU[]YfYb'� XUz� UVYf� X]Y� NbhYfgiW\ib[� XYfgY`VYb� ]aaYf� bcW\� X]Y� g]W\YfghYb� >f[YVb]ggY�
Zvf� X]Y� Ocf\YfgU[Y� `]YZYfh)� @igY'� XYf� gc`W\Y� PifnY`ibhYfgiW\ib[Yb� jcfbU\a'� VYcVUW\hYhY'� XUz�
X]Y� PifnY`b� jca� LYdhYaVYf� Ub� UVnighYfVYb� ibX� ni� jYfgW\]aaY`b� VY[UbbYb)� =]YgYg�:VghYfVYb�
XYf� PifnY`b� bU\a� V]g� nia� btW\ghYb� ?fv\^U\fY� fUgW\� ni)

;Y]� XYf� NbnijYf`tgg][_Y]h� XYf� Ub[YZv\fhYb� LmadhcaY� avggYb� k]f� hfUW\hYb'� au[`]W\gh�
j]Y`Y� Zfv\YfY� ?t``Y� jcb� >i`YbZfUz� ibX� gY]bYb� ?c`[Yb� ni� ghiX]YfYb'� ia� kYb][ghYbg� UiZ� ]bXi_h]jYa�
PY[Y� X]Y� PU\fgW\Y]b`]W\_Y]h� Zvf� XUg�:VghYfVYb� XYf� VYgW\tX][hYb� ;YghtbXY� ni� Yfa]hhY`b)� EY]XYf�
VYg]hnYb� k]f� b]W\h� j]Y`Y� VfUiW\VUfY� =UfghY``ib[Yb� gc`W\Yf�?t``Y)� GUW\� gc`W\Yb� ;Yf]W\hYb� `tzh� g]W\�
UVYf� UiW\� bif� gU[Yb'� XUz� X ] YP] Y X Y f V Y [ f v b i b [ � jcb� X Y f>i ` Y � V Y Z f Y g g Y b Y f ; Y g h t b X Y �
nkY ] Z Y ` \ U Z h � ]gh)� KUhnYVif[� gW\]`XYfh� ]b� gY]bYa� PYf_Y� Ñ=]Y� PU`XjYfXYfVb]gÅ� #;Yf`]b� ,311'�
dU[)� ,00� ZZ)$� U`g� iba]hhY`VUfY� ?c`[Yb� XYg� >i`YbZfUzYg5

,)� =Ug� :VghYfVYb� XYf� ibhYfYb� RkY][Y6
-)� X]Y� >bhk]W_`ib[� jcb� LW\Y]XY_bcgdYb� ni� XUiYfbXYb� Mf]YVYb� ]b� ib[Yku\b`]W\Yf� FYb[Y6
.)� fY]W\`]W\Y� Ld]YzV]`Xib[)

>f� gW\fY]Vh'� XUz� XYf� McX� UiW\� VY]� jc``ghtbX][Ya� DU\`ZfUzY� bif� VY]� Y]bnY`bYb� LhtaaYb�
gcZ cf h � Y]bhfYhY'� XUz� UVYf� a]h� XYa� P]YXYfYf[fvbYb� ]a� ?fv\^U\fY� X]Y� >f\U`hib[� XYg� ;YghUbXYg�
bcW\� b]W\h� Uig[YgdfcW\Yb� gY])� Bb� YfghYf� E]b]Y� [Y\Yb� bUW\� I f Y g _cj � D]YZYfb� c\bY� IZU\`kifnY`'�
cXYf� gc`W\Y'� X]Y� bif� kYb][Y� PifnY`ghftb[Y� \UVYb'� Y]b)� KcVYfh� A�Ufh ] [ � \t`h� Y]bY� Ifc[bcgY'� X]Y�
UiZ� XYb� tizYfYb� AUV]hig� VUg]Yfh'� Zvf�nkY]ZY`\UZh)%$� >f�k]``� Uig� XYf�FYb[Y� XYf� ]b� XYb�FUf_ghfU\`Yb�
XYg� ;Ugh_ufdYfg� jcf\UbXYbYb� Lhtf_Y_ufbYf� XUg� kY]hYfY� LW\]W_gU`� XYg� ;UiaYg� VYgh]aaYb)� >f�
gW\Y]bh� ^YXcW\� X]Y� VYnv[`]W\Yb� NbhYfgiW\ib[Yb� UiZ[Y[YVYb� ni� \UVYb'� X]Y� UiW\� k]ggYbgW\UZh`]W\�
b]W\h� VY[fvbXYh� g]bX'� kY]`� X]Y� KYgYfjYghcZZY� VY]� XYf� D]YZYf� ]b� ?cfa� jcb� ZYhhYa� r`Y� g]W\� ]b� XYb�
FUf_ghfU\`Yb� UV`U[Yfb)� @igY � VY\UidhYh'� XUz� U``Y� ;tiaY'� kY`W\Y� bUW\� XYa� ?ftzY� bif� jYfY]bnY`hY�
GUXY`b� UiZkY]gYb'� hfchn� KYdfcXi_h]cb� jYf`cfYb� gY]Yb)� KU h n YVif[ � []Vh� U`g� @fibX� XYg�:VghYfVYbg�
X]Y� =vffY� XYg� CU\fYg� ,31+� Ub� ibX� kY]gh� Ub� UbXYfYf� LhY``Y� XUfUiZ� \]b'� XUz� bUW\� XYb� hfcW_YbYb�
UVYf� b]W\h� YlnYgg]j� XvffYb� LcaaYfb� ]b� XYb� CU\fYb� ,302� V]g� ,304� P]YXYfVY[fvbib[� UiZ� [Ubn�
_U\`Yb� LhtaaYb� ghUhh[YZibXYb� \UVY)� =Ya� [Y[YbvVYf� VY\Uff`� @ig Y � UiZ� gY]bYf� ;Y\Uidhib['� XUz�
_U\`� [YZfYggYbY� ;YghtbXY� Y]b[Y\Yb'� ibX� VYXUiYfh'� XUz� aUb� X]Y� ?fU[Y� b]W\h� Ub� Hfh� ibX� LhY``Y�
ghiX]Yfh� \UVY)� KU h n YVif [ � kUf� bta`]W\� b]W\h� gY`Vgh� ]b� @fcbXcj_Yb'� gcbXYfb� VYgW\ftb_hY� gY]bY�
LhiX]Yb� UiZ� X]Y� d\mg]c`c[]gW\Y� :bU`mgY� Y]b[YgUbXhYf� VYZfYggYbYf� ibX� fY[YbYf]YfYbXYf� RkY][Y)�
PYbb� k]f� X]YgY� ;YhfUW\hib[Yb� KU h n Y Vif [ g � ghiX]YfYb'� gc� VYkibXYfb� k]f� U``YfX]b[g� X]Y� @Y(
bUi][_Y]h� XYf� ;YcVUW\hib[Yb'� X]Y� LW\tfZY� XYf� LW\`izZc`[Yfib[Yb'� UVYf� UiW\� k]f� _cbbhYb� Y]b�
@YZv\`� XYg� RkY]ZY`g� b]W\h� VYg]Y[Yb'� kYbb� k]f� VYXYb_Yb'� XUz� KUh nY �Vvf[� Uig� Y]bnY`bYb� Ub�
_`Y]bYb� RkY][Yb� jcfV]`X`]W\Yb� KYdfcXi_h]cbgYfgW\Y]bib[Yb� jYfU``[YaY]bYfbXY� LW\`vggY� UiZ� XUg�
OYf\U`hYb� XYf� Uig[YXY\bhYb� ;YghtbXY� n]Y\Yb� kc``hY)� =]Y� =UhYb� vVYf� XYb� gdthYfYb� >]bgW\`U[� ]b�
XYb� ?cfghYb'� kc� @ig Y � gY]bY� >fZU\fib[Yb� gUaaY`hY'� gdfYW\Yb� XYih`]W\� ni� @ibghYb� gY]bYf� [Y[Yb�
KUh n YVif [ � [YtizYfhYb� :bg]W\hYb)� >g� Z]Y`Yb� bta`]W\� ]a� ;Yn]f_Y� Cc\Ubb]gVif[� U``Y]b� V]g� nia�
CU\fY� ,32-� jca� ?ftzY� ,313� V]g� ,314� UV[YghcfVYbY�;YghtbXY� ]a�@YgUahUigaUzY�jcb� ,++)+++�6F �,�
Ub)� Ba� VYbUW\VUfhYb� KYj]YfY� @fcbXcj_Yb� kifXYb� gc[Uf� -++)+++� nia� >]bgW\`t[Y� [YVfUW\h)�
:b[Yg]W\hg� gc`W\Yf� YbcfaYf� LW\tXYb� ]gh� Ub� Y]bYb� Bffhia� XYg� `Y]hYbXYb� ;YUahYb'� ?cfghaY]ghYf

! � 3HURLPTHUUY� GLPZYJOXPMZ� 8D"� &-,'"� WHN$� &(*$
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@i g Y Ég� b]W\h� ni� XYb_Yb'� ibX� Yg� ktfY� XUfUig� XYf� LW\`iz� ni� n]Y\Yb'� XUz� ]b� hfcW_YbYb� EU[Yb�
X]Y^Yb][Yb� D]YZYfb'� kY`W\Y� _Y]bY� GUXY`VvgW\Y`� aY\f� \UVYb'� gY`Vgh� kYbb� XYa� AUidhZfUzY� _Y]b�
=vff^U\f� Zc`[h'� Y]b[Y\Yb)� KU h n Y Vif [ � \Uh� vVf][Ybg� XUg� ib[vbgh][Y� OYf\U`hYb� XYf� [YgW\tX][hYb�
;tiaY� ]a� ;Yn]f_Y� Cc\UbbYgVif[� [Y[YbvVYf�^YbYb� ]a� ;Yn]f_Y� Dub][gVYf[�VYgcbXYfg� \Yfjcf[Y\cVYb'�
_Ubb� g]W\� X]Y� NfgUW\Yb� ^YbYf� OYfgW\]YXYb\Y]hYb� UVYf� UiW\� b]W\h� Yf_`tfYb)%$� =]Y� LhUbXcfhgjYf(
gW\]YXYb\Y]hYb� gW\Y]bYb� ]\a� ni� [Yf]b[Zv[][� ni� gY]b)� =]Y� gdthYfYb� ;Yf]W\hY� vVYf� ghUf_Yg� :iZhfYhYb�
XYf�>i`Y� g]bX� gdtf`]W\� ibX� aUb[Y`\UZh� ibX� gW\Y]bYb� ghYhg� bif� kYb][� Uig[YXY\bhY� ibX� b]W\h� gY\f�
]bhYbg]jY� ?fUzgW\tXYb� ni� VY\UbXY`b'� gc� XUz� g]W\� XUg� P]YXYfYf[fvbYb� XYf� VYZfYggYbYb� ;YghtbXY�
`Y]W\h� Yf_`tfYb� `tzh)� PvfXYb� k]f� U`gc� ibgYfY� Ifc[bcgY� Zvf� X]Y� ?c`[Yb� XYg� ?fUzYg� ]b� PY]ggkUggYf�
UiZ�@fibX� XYf� V]g\Yf][Yb� E]hYfUhif� UiZghY``Yb'� gc� _taYb� k]f� nia� LW\`vggY'� XUz� UiZ� XYf� VYZfYggYbYb�
?`tW\Y� Y]b� O]YfhY`� XYf� ;tiaY� UVghYfVYb� kYfXY)� P]f� _ubbYb� ibg� XUVY]� U``YfX]b[g� \UidhgtW\`]W\�
bif� UiZ� X]Y� >fZU\fib[Yb'� kY`W\Y� @ig Y � ]b� Cc\UbbYgVif[� [YkcbbYb� \Uh'� ghvhnYb� ibX� avggYb�
VYfvW_g]W\h][Yb'� XUz� ]bZc`[Y� XYf� \u\YfYb� ;fY]hY� ibX� XYf� XUXifW\� VYX]b[hYb� _`]aUh]gW\Yb� OYf(
gW\]YXYb\Y]hYb� HghdfYizYb� ]b� ghUbXufh`]W\Yf� ;Yn]Y\ib[� a]h� GcfXVu\aYb� b]W\h� UiZ� [`Y]W\Y� LhiZY�
[YghY``h� kYfXYb� _Ubb)

>]bY� k]W\h][Y� ?fU[Y'� X]Y� k]f� VY]� XYf� Ifc[bcgY� b]W\h� UizYfUW\h� `UggYb� XvfZYb'� ]gh� X]Y�
bUW\� XYf� Fu[`]W\_Y]h� Y]bYf� P]YXYf\c`ib[� XYg� ?fUzYg)� =U� X]Y� >i`Y� aU[YfYb� ibX� hfcW_YbYb�
;cXYb'� gck]Y� `]W\hY� PU`Xib[Yb� `]YVh'� ]gh� Zvf� g]Y� XUg� PY]ggkUggYfYf� @YV]Yh� gY\f� [YY][bYh)� D`](
aUh]gW\Y� >]bZ`vggY� XvfZhYb� UiW\� b]W\h� ]aaYf� X]Y� YfkUfhYhY� P]f_ib[� tizYfb'� \UVYb� XcW\� X]Y�
KUidYb� XYb� ib[Y\YifYb� ?fUz� ]b� PY]ggkUggYf� ]a� KY[YbgcaaYf� ,4,.� Uig[YZv\fh'� ibX� kUf� UiW\�
XUg� jcf\Yf[Y\YbXY� CU\f� ,4,-� _Y]bYgkY[g� UVbcfa� hfcW_Yb)� :iW\� XYf� LcaaYf� ,304'� ]b� kY`W\Ya�
XYf� [fczY� ?fUz� ]a� GYightXhYf� KYj]YfY� ghUhhZUbX'� kUf� bUW\� KU h n Y Vif [ � n]Ya`]W\� fY[bYf]gW\)�
=]Y� P]hhYfib[gjYf\t`hb]ggY� [Ykt\fYb� U`gc� UiW\� bcW\� _Y]bYb� g]W\YfYb� :b\U`hgdib_h� Zvf� X]Y�
Ocf\YfgU[Y'� cV� g]W\� XYf� ?fUz� k]YXYf\c`Yb� kYfXY� cXYf� b]W\h)� BW\� jYfaihY� UiW\� \]Yf� k]Y� gW\cb�
gY]bYfnY]h� VY]� XYf� GcbbY'� XUg� kYb][Yf� XYf� <\UfU_hYf� XYg� [UbnYb� CU\fYg'� U`g� X]Y� P]hhYfib[� nif�
RY]h'� XU� XUg� BbgY_h� ]b� [Yk]ggYb� >bhk]W_`ib[gd\UgYb� ghY\h'� Zvf� X]Y� FUggYbjYfaY\fib[� ]b� XYf�
Zc`[YbXYb� IYf]cXY� jcb� ;YXYihib[� ]gh'%%$� XUz� UVYf� X]Y� _`]aUh]gW\Yb� ?U_hcfYb� U``Y]b� Y]bY� gc`W\Y�
b]W\h� VYkYf_ghY``][Yb� _ubbYb'� gcbXYfb� XUz� UiW\� V]c`c[]gW\Y� bcW\� ibVY_UbbhY� FcaYbhY� \]bni(
_caaYb)%%%$� P]f� Z]bXYb� Y]bY� :bnU\`� jcb� IftnYXYbnZt``Yb'� kY`W\Y� XUfhib'� XUz� g]W\� Y]b� ?fUz�
Ua� gY`VYb� HfhY� aY\faU`g� k]YXYf\c`Yb� _Ubb'� n)� ;)� XYf� ?fUz� VY]� @fUZYbku\f� ]b� ;UmYfb� ibX� XYf�
]a� @fcbXcj_Yf� ;Yn]f_Y)

>]b� k]W\h][Yg� A]`Zga]hhY`� nif� ;Ygh]aaib['� cV� Y]bY� P]YXYf\c`ib[� XYg� ?fUzYg� ni� Yf(
kUfhYb� ]gh'� VYghY\h� ]b� XYf� NbhYfgiW\ib[� XYf� IiddYb� UiZ� ]\fYb� @YgibX\Y]hgnighUbX)� FUb� aiz�
UVYf� UiW\� X]Y� MUW\]bYbhubbW\Yb� Y]bYf� gc`W\Yb� NbhYfgiW\ib[� ibhYfn]Y\Yb'� kY]`� X]YgY`VYb� cZh� a]h�
AmdYfdUfUg]hYb� VY\UZhYh� g]bX)� FY]bY� NbhYfgiW\ib[Yb'� X]Y� ]W\� Ub� Zf]gW\� Y]b[YgUbXhYb� IiddYb�
jcf[YbcaaYb'� \UVYb� Yf[YVYb'� XUz� X]Y� At`ZhY'� U`gc� 0+!� XYf� ]b� >]YfVfibb� ]a� FcbUhY�GcjYaVYf�
[YgUaaY`hYb� IiddYb'� jcb� IUfUg]hYb� VYZU``Yb� kUfYb)� FUb� aiz� VY]� gc`W\Yb� NbhYfgiW\ib[Yb�
U``YfX]b[g� g_Ydh]gW\� jcf[Y\Yb'� XU� niaY]gh� cVYb`]Y[YbXY� IiddYb� [YgUaaY`h� kYfXYb'� ibX� X]YgY�
[Yku\b`]W\� aY\f� jcb� LW\aUfchnYfb� VYZU``Yb� g]bX� U`g� X]Y� ]b� XYb� h]YZYfYb� ;cXYbgW\]W\hYb� vVYf(
k]bhYfbXYb)� BW\� VYcVUW\hYhY� VY]� X]YgYf� @Y`Y[Yb\Y]h'� XUz� X]Y� [YgibXYb� IiddYb� gW\cb� ]b� n]Ya`]W\�
Ybhk]W_Y`hYa� RighUbXY� kUfYb)� FUb� _cbbhY� VY]� XYf� Gmad\Y� gW\cb� X]Y� ?`v[Y`UbgthnY� gck]Y� X]Y�
RY]W\bib[� XYfgY`VYb� XYih`]W\� Yf_YbbYb)� F]h� IUfUg]hYb� VY\UZhYhY� IiddYb� ^YXcW\'� kUfYb� b]W\h

%$� =Ub_Y]aUbbf� RY]gfW\e]Zg� BB'� ,32+'� dU[)� -43)
%%$� =Ye� P]ggYehb[fW\UeU_gYe� jq\eYbX� XYe� ?`h[mY]g� fd]Y`g� VY]� XYe� >h`Y� ^YXYbZU``f� Y]bY� UbXYeY�

Kc``Y� U`f� VY]� XYe�GcbbY'� XU� X]Y�PY]VW\Yb� m]Ya`]W\� `Ub[Y� `YVYb� hbX� Y]b� MY]`� XYe� >]Ye� Yefg� jq\eYbX� XYe�
BaU[]bU`mY]g� mhe� >bgj]W_`hb[� [Y`Ub[g)

%%%$� L]Y\Y� >e[YVb]ffY� hbX� IecV`YaY� UhZ� XYa� @YV]YgY� XYe� GcbbYbZcefW\hb[Yb� ]b� ofgYeeY]W\'�
RYbgeU`V`Ugg� Zse� XUf� [YfUagY� ?cefgjYfYb'� ,4,-)

©Bundesforschungszentrum für Wald, Wien, download unter www.zobodat.at



,'

gc� kY]h� Ybhk]W_Y`h'� [Yku\b`]W\� kUf� VY]� gc`W\Yb� >lYad`UfYb� XUg� BbhY[iaYbh� bcW\� gY\f� Xvbb�
ibX� ZUfV`cg)� BW\� \UVY� ]b� `YhnhYf� RY]h� X]Y� VY]� XYf� ?cf`Yi`Y� \tiZ][Yf� UiZhfYhYbXYb� IUfUg]hYb� ni(
gUaaYb[YghY``h� ibX� auW\hY� X]Y� V]c`c[]gW\Yb� OYf\t`hb]ggY� VY]� XYb� Y]bnY`bYb� :fhYb� Y]b[Y\YbX�
ghiX]YfYb)� =U� Yg� a]f� gY`Vgh� b]W\h� au[`]W\� gY]b� k]fX'� c\bY� ^YXY� ;Y]\]`ZY� `vW_Yb`cgY� =UhYb� VY]�
gc� j]Y`Yb� LdYn]Yg� ni� gUaaY`b'� gc� YfgiW\Y� ]W\� \]Ya]h� U``Y� X]Y^Yb][Yb� ?UW\_c``Y[Yb'� ]b� XYfYb�
P]fhgW\UZhgVYn]f_Yb� X]Y� >i`Y� ]b� [fuzYfYf� FYb[Y� UiZ[YhfYhYb� ]gh'� a]f� ;YcVUW\hib[gXUhYb� ibX�
LUaaY`aUhYf]U`� ni� vVYfa]hhY`b)� Rif� =ifW\Zv\fib[� gc`W\Yf� ;YcVUW\hib[Yb� ]gh� Y]b][Y� DYbbhb]g�
XYf� k]W\h][ghYb� BW\bYiacbYbZcfaYb'� kY`W\Y� Ub� >i`Y� gW\aUfchnYb'� bchkYbX][)� ;YaYf_h� gY]'� XUz�
hfchn� [ihYf� :VV]`Xib[Yb� X]Y� ;Ygh]aaib[� XYf� Y]bnY`bYb� :fhYb� j]Y`Y� sVib[� ibX� k]ggYbgW\UZh`]W\Y�
;Y\Y`ZY� YfZcfXYfh'� kY`W\Y� XYa� dfU_h]gW\Yb� ?cfghaUbbY� niaY]gh� b]W\h� nif� OYfZv[ib[� ghY\Yb�
kYfXYb)� >g� ]gh� XU\Yf� X]Y� >]bgYbXib[� jcb� ;Y`Y[YlYad`UfYb� ghYhg� YfZcfXYf`]W\)� PY]hYfg� aiz� nif�
;fUiW\VUf_Y]h� XYf� Y]bnY`bYb� =UhYb� ghYhg� jYf`Ub[h� kYfXYb'� XUz� ]b� ^YXYa� ?U``Y� Ub[Y[YVYb� k]fX5

,)� ;YcVUW\hib[gcfh6
-)� =Uhia� XYf� ;YcVUW\hib[6
.)� P]hhYfib[� Ua� ;YcVUW\hib[ghU[Y� ibX�P]hhYfib[gW\UfU_hYf�XYf�X]YgYa� MU[Y� jcf\Yf[Y[Ub[YbYb�

RY]h� #YhkU� .� PcW\Yb$)%$
/)� LhUbXcfh(� ibX� ;YghUbXYgVYgW\fY]Vib[� XYg� ;YcVUW\hib[gcfhYg� a]h� VYgcbXYfYf� ;YfvW_(

g]W\h][ib[� jcb� >ldcg]h]cb'� E]W\hjYf\t`hb]ggYb'� F]gW\ib[gjYf\t`hb]ggYb'� ;cXYbXYW_Y� ibX�
Ec_U`ZUibU)

NbgYfY� V]g\Yf][Yb� >fZU\fib[Yb� vVYf� X]Y� ;]c`c[]Y� X]YgYf� BbgY_hYb[fiddYb� kifXYb� ni(
aY]gh� XifW\� :iZniW\h� XYf� LW\aUfchnYf� ]a� Rk]b[Yf� [YkcbbYb)� BW\� [`UiVY� X]Y� ?cfgW\ib[Yb� ]b�
X]YgYf� K]W\hib[� g]bX� bibaY\f� gW\cb� gckY]h� [YX]Y\Yb'� XUz� k]f� Ub� X]Y� gW\k]Yf][Yb� ;YcVUW\(
hib[Yb� ]a� ?fY]Yb� gW\fY]hYb� _ubbYb)� BW\� \cZZY� ni� X]YgYb� :fVY]hYb� Y]bY� :bnU\`� hvW\h][Yf� F]h(
UfVY]hYf� ni� Yf\U`hYb'� ibX� V]b� [YfbY� VYfY]h'� gckY]h� Yg� ]b� aY]bYf� FUW\h� ghY\h'� U``Y� VYnv[`]W\Yb�
?fU[Yb� ni� VYUbhkcfhYb)

=]Y� F]hhY`� nif� :VkY\f� XYf� >i`YbgW\tXYb� VYghY\Yb� ]b� XYf� OcfVYi[ib[� ibX� XYf� X]fY_hYb�
;Y_tadZib[)� Ocb� XYb� OcfVYi[ib[ga]hhY`b� avggYb� k]f� ]b� YfghYf� E]b]Y� X]Y� >f\U`hib[� [YgibXYf�
_ftZh][Yf� ;YghtbXY� UbZv\fYb)� =]Y� ?cf`Yi`Y� _caah� nkUf� ]b� ibgYfYb� @Y[YbXYb� gc� kY]h� VY_Ubbh�
vVYfU``� jcf'� kc� X]Y� D]YZYf� VYghUbXV]`XYbX� UiZhf]hh)� DUhUghfcd\U`Y� FUggYbjYfaY\fib[Yb� ^YXcW\�
kifXYb� V]g\Yf� bif� Xcfh� _cbghUh]Yfh'� kc� gW\kUW\Yg� D]YZYfb\c`n� UiZ� aU[YfYb� ;uXYb� jcf\YffgW\h)�
BbgVYgcbXYfY� ibgYfY� kY]h� jYfVfY]hYhY� Ñ[Ybv[gUaYÅ� PU`XZcfa'� XYf� D]YZYfb(AY]XYkU`X'� ]gh� XYb�
OYf\YYfib[Yb� XifW\� X]Y� >i`Y� Uig[YgYhnh)� =Ug� :iZhfYhYb� X]YgYg� BbgY_hYg� ]gh� cZh� Y]b� FYaYbhc�
]b� Y`ZhYf� LhibXY'� ni� Y]bYf� _cbgYfjUh]jYb� PU`Xk]fhgW\UZh� a]h� LW\cbib[� ibX� OYfVYggYfib[� XYg�
;cXYbg� vVYfni[Y\Yb)

@YfUXYni� X]UaYhfU`� X]YgYf� ?cfXYfib[� bUW\� ;cXYbgW\ihn� ghY\h� X]Y� :bg]W\h� XYf^Yb][Yb�
[Y[YbvVYf'� kY`W\Y� U`g� k]f_gUaghYg� F]hhY`� nif� OcfVYi[ib[� ibX� ;Y_tadZib[� XYf� >i`YbgW\tXYb�
XUg� L h f Y if Y W\ Yb � #�$� YadZY\`Yb)� Bb� XYf� MUh� YfgW\Y]bh� Yg� gY\f� bUhvf`]W\'� XUz� XifW\� >bhZYfbib[�
XYf�;cXYbghfYi� X]Y� IiddYb� XYf� ?cf`Yi`Y'� kY`W\Y� ]b� XYf�;cXYbXYW_Y� vVYfk]bhYfb'� jYfb]W\hYh�kYfXYb'�
XUz� XUXifW\� X]Y� RU\`� XYf� ?U`hYf� VYXYihYbX� VYgW\ftb_h� k]fX� ibX� Zvf� X]Y� Ri_ibZh� XYa� LW\tX`]b[Y�
ib[vbgh][Y� EYVYbgVYX]b[ib[Yb� [YgW\UZZYb� kYfXYb)� >g� kifXYb� ]b� bYiYfYf� RY]h� OYfgiW\Y� vVYf� X]Y�
>bhZYfbib[� XYf� ;cXYbghfYi� jcf[YbcaaYb� ibX� U`g� FUzghUV� Zvf� X]Y� P]f_ib[� XYf� LhfYiXYW_Y� bif�
XYf�RikUW\g[Ub[� ]b� XYb� OYfgiW\gVYghtbXYb� Ub[YgY\Yb)� =]Y� KYgi`hUhY� X]YgYf�OYfgiW\Y� YbhgdfUW\Yb�
b]W\h� XYb� >fkUfhib[Yb� ibX� X]Y� OYfgiW\gUbghY``Yf� gY`Vgh� jYfuZZYbh`]W\hYb� g]Y� a]h� Y]b][Ya� Ru[Yfb)�
>g� _UaYb� ^U� ?t``Y� jcf'� ]b� kY`W\Yf� XYf� ghfYi`cgY� ;YghUbX� Y]bYb� VYggYfYb� RikUW\g� UiZk]Yg� U`g� XYf

%$� >f� ]fg� b]W\g� bcgjYbX]['� XYb�P]ggYehb[fW\UeU_gYe� XYgU]``]Yeg� Ubmh[YVYb'� fcbXYeb� Yf� [Ybs[Yb�
U``[YaY]bY� ;YmY]W\bhb[Yb'� j]Y� m)� ;)� fW\rb'� eY[bYe]fW\� YgW)
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ibjYfgY\fhY)� P]f� kc``Yb� Ub� XYb� >f[YVb]ggYb� X]YgYf�NbhYfgiW\ib[Yb� \]Yf�b]W\h�Df]h]_� vVYb'� avggYb�
UVYf� ZYghghY``Yb'� XUz� XifW\kY[g� Y]bYf� XYf� k]W\h][ghYb� ?U_hcfYb'� bta`]W\� X]Y� ;YXYihib[� XYf� X]Y�
LhfYiXYW_Y� VYkc\bYbXY� M]YfkY`h'� jc``_caaYb� ibVYfvW_g]W\h][h� V`]YV)

=c``Yg� Zv\fh� ]b� Y]bYa� :iZgUhnY� a]h� XYa� M]hY`� ÑLhfY]Zni[� ]a� @YV]YhY� jcb� ?Y]bXYb� ibgYfYf�
PU`X]bgY_hYbÅ%$� Zc`[YbXY� GUW\hY]`Y� XYg� LhfYifYW\Ybg� Ub5

,� =Yf�PU`X� k]fX�]b� Y]bYb� _vaaYf`]W\Yb�RighUbX� jYfgYhnh� ibX� Zvf�BbgY_hYbgW\tXYb� dftX]gdcb]Yfh6
-)� BbgY_hYbhuhYbXY� I]`nY� ]b� XYf� LhfYi� kYfXYb� jYfb]W\hYh6
.)� XYb� L]b[ju[Y`b� kYfXYb� XifW\� >bhZYfbib[� XYf� LhfYi� X]Y� EYVYbgVYX]b[ib[Yb� jYfgW\`YW\hYfh6
/)� XYf� :aY]gY� ?cfa]WU� fiZU'� kY`W\Y� XifW\� OYfh]`[ib[� [`UhhYf� KUidYb� [fczYb� GihnYb� Vf]b[h'�

k]fX� XUg�FUhYf]U`� nia� ;UiY� ]\fYf� Av[Y`� Ybhnc[Yb6
0)� (� j]Y`Y� bvhn`]W\Y� EUiZ_tZYf'� <cWW]bY``]XYb� ibX� LhUd\m`]b]XYb� _caaYb� bif� Xcfh� jcf'� kc� Y]bY

ghUf_Y� LhfYiXYW_Y� ]gh'� gW\tX`]W\Y� DtZYf� g]bX� ]b� XYfgY`VYb� ZUgh� [Uf� b]W\h� ni� Z]bXYb6
1)� VY\YfVYf[h� X]Y� LhfYiXYW_Y� VYgcbXYfg� nif� P]bhYfgnY]h� j]Y`Y� MUW\]bYb'� BW\bYiacbYb'� PUbnYb'�

Ld]bbYb� ibX� Fmf]cdcXYb'� XifW\kY[g� bvhn`]W\Y� M]YfY)

=]Y�NbhYfgiW\ib[Yb'� kY`W\Y� ]W\� vVYf� X]Y� ;cXYbZUibU� ]b� jYfgW\]YXYbYb� ;YghUbXYghmdYb�
gW\cb� gY]h� Y]bYf� KY]\Y� jcb� CU\fYb� jcfbY\aY'� VYghth][Yb� ]aaYf� UiZg� bYiY� X]Y� P]W\h][_Y]h� XYf�
=c``YgÉgW\Yb� :bg]W\hYb)� =Yb� GihnYb'� XYb� ibg� X]Y� MYff]Wc`ZUibU� Vf]b[h'� ]gh� ZfY]`]W\� b]W\h� UiZZt``][�
ibX� b]W\h� `Y]W\h� ni� VYcVUW\hYb'� XU� ^U� X]Y� M]YfW\Yb� XUgY`Vgh� jYfVcf[Yb� `YVYb� ibX� Yfgh� XifW\�
RigUaaYbk]f_Yb� jYfgW\]YXYbUfh][Yf� ?U_hcfYb� Y]bY� ;YXYihib[� [Yk]bbYb)� =]Y� P]f_gUa_Y]h� XYf�
;]cWubcgY� ]b� XYf� ;cXYbghfYi� k]fX� ni� jYfgW\]YXYbYb� RY]hYb� ibX� Ub� jYfgW\]YXYbYb� HfhYb� gY\f�
jUf]]YfYb'� Yg� ghY\h� UVYf� U``[YaY]b� ZYgh'� XUz� X]Y� ghYhg� ]b� vVYfk]Y[YbXYf� FY\fnU\`� jcf\UbXYbYb�
ftiVYf]gW\Yb� ibX� dUfUg]h]gW\Yb� :fhYb� Y]bYb� b]W\h� ni� ibhYfgW\thnYbXYb� ;ibXYg[YbcggYb� ]a� DUadZY�
[Y[Yb� X]Y� LW\tX`]b[Y� XYf� ?cfghY� V]`XYb)� BW\� _cbbhY� ]b� PY]ggkUggYf� Y]b� XfUgh]gW\Yg� ;Y]gd]Y`� Zvf�
MtigW\ib[Yb'� X]Y� ]b� ;Yni[� UiZ� XYb� PYfh� XYg� LhfYifYW\Ybg� Ocf_caaYb'� gY\Yb)� FUb� \UhhY� a]f�
a]h[YhY]`h'� XUz� ]a� A]fgW\VYf[Yf� @YaY]bXYkU`XY'� kc� X]Y� LhfYi� YbhZYfbh� kcfXYb� kUf'� XYf� ?fUz� XYf�
>i`Y� VYXYihYbX� gW\ktW\Yf� [YkYgYb� gY]� U`g� ]a� Ub[fYbnYbXYb� AYffgW\UZhgkU`XY'� XYa� aUb� X]Y�
LhfYi� VY`UggYb� \UhhY)� BW\� VYgiW\hY� Ua� ,)� :i[igh� nif� ?YghghY``ib[� X]YgYf� MUhgUW\Y� X]Y� VYnY]W\(�
bYhYb� LhUbXcf`Y� ibX� ZUbX� ni� aY]bYa� >fghUibYb'� XUz� [ Y f UXY � XUg � Na[Y_Y \f h Y � XYf� ?U` ` � kUf)�
=]Y� AYffgW\UZ`gkt`XYf� a]h� ;cXYbghfYi� gU\Yb� bta`]W\� VYXYihYbX� VYggYf� Uig� U`g� X]Y� VYfYW\hYb�
@YaY]bXYkt`XYf)� GUW\� XYf� FYb[Y� XYg� KUidYb_chYg� ni� ifhY]`Yb'� kUf� X]Y� RU\`� XYf� LW\tX`]b[Y� ]a�
\YffgW\UZh`]W\Yb� gck]Y� ]a� ghtXh]gW\Yb� PU`XY� n]Ya`]W\� [`Y]W\)� =U� Ub� XYf� K]W\h][_Y]h� XYf� a]f� a]h(
[YhY]`hYb� YfghYb� ;YcVUW\hib[� b]W\h� ni� nkY]ZY`b� ]gh'� V`Y]Vh� bif� XYf� LW\`iz� vVf]['� XUz� g]W\� X]Y� XYf�
LhfYiXYW_Y� VYfUiVhYb� ghtXh]gW\Yb� Pt`XYf� ]bZc`[Y� OYfnu[Yfib[� XYg� ?fUzYg� UbZUb[g� [Y[Yb� X]Y�
\YffgW\UZh`]W\Yb� ]a� OcfhY]`Y� VYZibXYb� \UVYb'� XUz� g]W\� X]Y� `YhnhYfYb� UVYf'� =Ub_� XYf� [vbgh][Yb�
P]f_ib[� XYf� LhfYiXYW_Y� fUgW\� ibX� k]f_gUa� Yf\c`Yb� _cbbhYb)� Lc� k]Y� \]Yf� VY]� A]fgW\VYf[� ibX�
PY]ggkUggYf�k]fX� Yg� g]W\� kc\`� aY]ghYbg� Xcfh� jYf\U`hYb� \UVYb'� kc� aUb� XYa� LhfYifYW\Yb� VYgcbXYfY�
P]f_ib[� ni[YgW\f]YVYb� \Uh)� =]Y� LhfYiYbhbU\aY� YfZc`[hY�aY]gh� ]b� XYf�Gt\Y� XYf� =ufZYf� ]b�;YghtbXYb'�
]b� kY`W\Yb� Uig� bU\Yb� @Y\uZhYb� ibX� HfhgW\UZhYb� Av\bYf� cXYf� Uig� Ub[fYbnYbXYb� P]YgYb� ibX�
;igW\[Y`tbXYb� jYfgW\]YXYbY� ]bgY_hYbZfYggYbXY� P]fVY`h]YfY� _caaYb'� ibX� g]Y� htigW\hY� UiW\� Xcfh'�
kc� X]YgY� ?Y]bXY� XYf� fi\YbXYb� IiddYb� g]W\� b]W\h� Y]bZUbXYb'� XifW\� acaYbhUbY� >fZc`[Y� vVYf� ]\fY�
Yfgh� bUW\� `tb[YfYf�RY]h� g]W\� [Y`hYbX� aUW\YbXY)LW\tX`]W\_Y]h� \]bkY[)� P]f� _ubbYb� U`gc� jca� LhfYi(
fYW\Yb� U`g� acaYbhUbYg� ;Y_tadZib[ga]hhY`� _Y]bY� bUW\\U`h][Yb� >fZc`[Y� bUW\kY]gYb� ibX� avggYb�
Xf]b[YbX� XUjcf� kUfbYb'� XYb� ;cXYb� ]b� XYb� VYZfYggYbYb� ;YghtbXYb� XifW\� >bhbU\aY� XYf�LhfYi� Y]bY�
kY]hYfY� LW\ktW\ib[� niniZv[Yb)

/ � 5VXYZSPJO#UHZ[X]PYYLPPYJOHMZS$� GLPZYJOXPMZ"� D8$� 9HOXNHUN� &-.,"� WHN$� '*-� #',%$
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NbgYfY� acXYfbYb� Di`hifkt`XYf� YbhVY\fYb� Y]bYf� Zcfgh`]W\� tizYfgh� k]W\h][Yb� M]YfUfh'� XYg�
P]`XgW\kY]bYg)� ?fY]`]W\� kvfXY� Yg� VY]� XYb� \Yih][Yb� ;Yhf]YVgUfhYb� UiW\� b]W\h� aY\f� XYb� GihnYb�
Vf]b[Yb� k]Y� Zfv\Yf'� UVYf� [Y[Yb� LW\tX`]b[Y'� X]Y� hY]`kY]gY� ]a� ;cXYb� `YVYb'� ktfY� XUg� P]`XgW\kY]b�
]aaYf� bcW\� Y]b� b]W\h� ni� ibhYfgW\thnYbXYg� @`]YX� XYf� ?cfghZUibU)� FUb� \Uh� jYfgiW\h'� X]YgYb� Zv\`(
VUfYb� FUb[Y`� XifW\� >]bhf]YV� nU\aYf� LW\kY]bY� UVni\Y`ZYb� ibX� ]gh� UiW\� \YihY� bcW\� jcb� X]YgYf�
FUzbU\aY� b]W\h� [Ubn� UV[Y_caaYb)� =]Y� ;Yf]W\hY'� kY`W\Y� k]f� vVYf� LW\kY]bYY]bhf]YV� `YgYb'�
gdfYW\Yb� UVYf� b]W\h� gY\f� Zvf� XYb� PYfh� X]YgYf� FUzfY[Y`)� >g� ]gh� gY\f� gW\kYf� LW\kY]bY� Zvf� X]YgY�
RkYW_Y� ni� VY_caaYb'� kY]`� X]YgY� _cghgd]Y`][Yb� M]YfY� VY]� XYf� PU`XkY]XY� j]Y`Yb� DfUb_\Y]hYb� Uig(
[YgYhnh� g]bX)� BW\� VYnkY]Z`Y� vVYf\Uidh'� XUz� Yg� au[`]W\� ]gh� Y]b� @YV]Yh� jcb� ,+)+++� B; " � k]Y� VY]�
PY]ggkUggYf'� a]h� LW\kY]bYb� ni� VY\vh Yb) � P]f� Z]bXYb� UiW\� nY]h`]W\� ;Yf]W\hY� vVYf� F]zYfZc`[Y�
X]YgYf� FUzbU\aYb"n)� ;)� [`Y]W\� ]a� B)� ;UbXY� ]b� =Ub_Y]aUbbg� RY]hgW\f]Zh� jca� CU\fY� ,314'� kc� Yg�
\Y]zh'� XUz� UiW\� Xcfh'� kc� LW\kY]bY� Y]b[Yhf]YVYb� kcfXYb� kUfYb'� XYf� ?fUz� \YffgW\hY)� :izYf�
LW\kY]bYY]bhf]YV� _taY� UiZ� _`Y]bYb� ?`tW\Yb'� k]Y� k]f� [YgY\Yb� \UVYb'� UiW\� Av\bYfY]bhf]YV� ]b�
;YhfUW\h)� >g� kifXY� vVYf� X]YgY� ?cfghgW\ihnaUzfY[Y`b� gW\cb� n]Ya`]W\� j]Y`� [YgW\f]YVYb� ibX� ]W\�
kYfXY� XYabtW\gh� Y]bYb� nigUaaYbZUggYbXYb� :fh]_Y`� vVYf� X]Y� ;YXYihib[� XYf� AUig\v\bYf� U`g�
BbgY_hYbjYfh]`[Yf�jYfuZZYbh`]W\Yb'� kYg\U`V� ]W\� jcb� Y]bYf�kY]hYfYb�>fufhYfib[�X]YgYf�?fU[Y�\]Yf�UVgY\Y)

:iW\� X]Y� UbXYfkY]h][� j]Y`� iaghf]hhYbY� EY]aib[� kifXY� gW\cb� VY]� XYf� ;Y_tadZib[� XYf�
?cf`Yi`Y� ]b� ;YhfUW\h� [Ync[Yb)� =U� X]Y� KUidYb� UVYf� bcW\� gY`hYbYf� U`g� X]Y� XYf� GcbbY� X]Y� ;Uia(
_fcbY� jYf`UggYb� ibX� bif� ibhYf� VYgcbXYfg� ib[vbgh][Yb� OYf\t`hb]ggYb� UiZ� XYb� ;cXYb� [Y`Ub[Yb'� \Uh�
aUb� VU`X� Yf_Ubbh'� XUz� X]Y�P]f_gUa_Y]h� X]YgYf�FYh\cXYb� a]h� XYb� DcghYb� b]W\h� ]a� >]b_`tb[Y� ghY\h)�
FUb� [`UiVhY� vVf][Ybg� kYb][ghYbg� ]b� XYb� ?t``Yb'� ]b� kY`W\Yb� X]Y� >i`Y� bYVYb� XYa� Ld]bbYf� cXYf�
XYf� GcbbY� UiZ�hfUh'� XifW\� XYb� EY]af]b[� Y]bY� OYfa]bXYfib[� XYf� KUidYbaUggYb� \YfVY]Zv\fYb� ni�
_ubbYb� ibX� kc``hY� UiW\� VYaYf_h� \UVYb'� XUz� ]b� [Y`Y]ahYb� ;YghtbXYb� X]Y� >bhcacd\cfU(DfUb_\Y]h�
niYfgh� VY]� XYb� KUidYb� ibhYf� XYb� K]b[Yb� UigVfYW\Y� ibX� g]W\� XUbb� UiZ� X]Y� ]b� XYb� DfcbYb� VYZ]bX(
`]W\Yb� ZcfhdZ`UbnY)%$� FY]bY� ;YcVUW\hib[Yb� ]b� PY]ggkUggYf� \UVYb� ^YXcW\� Yf[YVYb'� XUz� XifW\�
EY]aib[� kYXYf� X]Y� RU\`� XYf� ZfYggYbXYb� KUidYb� bcW\� XYf� :igVfiW\� XYf� DfUb_\Y]h� VYgW\`Yib][h�
kYfXY)� Bb� XYb� [Y`Y]ahYb� ;YghtbXYb� ZUbX� YVYbgc� ghUf_Yf� ?fUz� k]Y� ]b� XYb� b]W\h[Y`Y]ahYb� ghUhh'�
ibX� X]Y� DfUb_\Y]h� hfUh� ]b� [Y`Y]ahYb� ibX� b]W\h[Y`Y]ahYb� [`Y]W\nY]h][� UiZ)

P]f� avggYb� U`gc� VY]� XYf� ?cf`Yi`Y'� k]Y� gY]bYfnY]h� VY]� XYf� GcbbY� [YghY\Yb'� XUz� Yg� XYfnY]h�
_Y]b� fUh]cbY``Yg� X]fY_hYg� ;Y_tadZib[ga]hhY`� []Vh)� >g� aiz� UiW\� ]b� X]YgYa� ?U``Y� nibtW\gh� X]Y�
EYVYbgkY]gY� XYg� LW\tX`]b[g� ibX� gY]bYf� ?Y]bXY� [YbUi� YfZcfgW\h� kYfXYb'� XUa]h� k]f� g]W\YfY� @fibX(
`U[Yb� Zvf� Y]bY� fUh]cbY``Y� ;Y_tadZib[� ibX� :b\U`hgdib_hY� Zvf� Y]bY� f]W\h][Y� Df]h]_� XYf� ]b� OcfgW\`U[�
[YVfUW\hYb� ;Y_tadZib[ga]hhY`� Yf\U`hYb)� BW\� [`UiVY� VYgcbXYfg� nkY]� ?fU[Yb� avggYb� ibg� nibtW\gh�
VYgW\tZh][Yb)� =]Y� YfghY� `UihYh5� PY ` W\Y � M] YfY � ibX� V Y g c bX Y f g � kY ` W \Y � IUfU g ] h Yb � _ubbYb �
Y ] bY � FU g g Y b j Y faY \ f ib [ � XYf � >i` Y � f Y W\ h n Y ] h ] [ � j Y f\ ] bXY fb � ibX� k] Y � _Ubb� aUb �
X]Y� f U g W\Y � OY faY\fib[ � XYf� V Y h f Y Z Z Y bXYb � bv h n ` ] W \ Yb � M] Y fUf h Yb � Z ufXYfb9

=]Y� nkY]hY� ?fU[Y'� kY`W\Y� ibg� VYgW\tZh][h'� ktfY5� PY ` W \ Y � kU ` X V U i ` ] W \ Y b � FUz (
bU\aYb� g ] bX� [YY ] [bY h ' � XYb� n Y ] h kY ] g Y b � FU g g Y b j Y faY\ f ib [ Y b � XYf� >i` Y � j c f n i (
VYi[Yb) � BW\� [`UiVY'� XYf� g]W\YfghY� PY[� X]YgY� ?fU[Yb� ]\fYf� Eugib[� bt\Yf� ni� Vf]b[Yb'� ktfY� X]Y�
>ff]W\hib[� jcb� ;YcVUW\hib[gghUh]cbYb� ]a� [YZt\fXYhYb� @YV]YhY'� k]Y� Yg� gY]bYfnY]h� VY]� XYf� GcbbY�
[YgW\Y\Yb� ]gh� ibX� g]W\� UiW\� ]b� dfU_h]gW\Yf� ibX� k]ggYbgW\UZh`]W\Yf� A]bg]W\h� VYkt\fh� \Uh)� ;YX]b(
[ib[� ktfY� bif'� XUz� X]Y� ;YcVUW\hib[gghUh]cbYb� [`Y]W\� jca� :bZtb[Y� Ub� Zvf� Y]bY� VYgh]aahY� RY]h'�
n)� ;)� Zvf� ,+� CU\fY� ZYgh[Y`Y[h� kYfXYb� ibX� XUz� gckc\`� gY]hYbg� XYf� X]Y� ;YcVUW\hib[� XifW\Zv\fYbXYb�
;Y\ufXY� U`g� UiW\� gY]hYbg� XYf� VYhfYZZYbXYb� PU`XVYg]hnYf� X]YgVYnv[`]W\� V]bXYbXY� OYfY]bVUfib[Yb�
[YhfcZZYb� kYfXYb)� =Yf� >]bkUbX'� XYf� [Y[Yb� X]Y� ?]l]Yfib[� gc`W\Yf� LhUh]cbYb� UiZ� `tb[YfY� RY]h� Yf(

%$� ?cefgj]ffYbfW\UZg`]W\Yf� RYbgeU`V`Ugg� QQQBO'� ,34,'� dU[)� ,|.4)
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\cVYb� k]fX'� XUz� X]Y� ;YcVUW\hib[Yb� Ub� XYb� VYhfYZZYbXYb� HfhYb'� kYbb� XYf� LW\tX`]b[� XcfhgY`Vgh�
b]W\h� aY\f� ]b� [fuzYfYf� FYb[Y� UiZhf]hh'� nkYW_`cg� ktfY'� ]gh� b]W\h� gh]W\\t`h]['� XU� Zvf� X]Y� ?cfgW\ib[�
XYf�RY]hdib_h� XYf�FUggYbjYfaY\fib[� bif� Y]bY�I\UgY� ]b� XYf� [YgUahYb� EYVYbgkY]gY� XYg� LW\tX`]b[g�
Ub� Y]bYa� HfhY� V]`XYh)� =Yf�>]bhf]hh� ibX� X]Y� NfgUW\Yb� X]YgYf�>dcW\Y� XYf�FUggYbjYfaY\fib[� _ubbYb�
k]f� bif� XifW\� LhiX]ia� XYg� OYf\U`hYbg� XYf� :fh� ibhYf� jYfgW\]YXYbYb� EYVYbgVYX]b[ib[Yb� Yf_YbbYb)�
>g� ]gh� UizYf� RkY]ZY`'� XUz� VYgcbXYfg� X]Y� _`]aUh]gW\Y� <\UfU_hYf]gh]_� XYf� Y]bnY`bYb� CU\fY� ibX� X]Y�
P]hhYfib[gjYf\t`hb]ggY� nif� RY]h'� XU� g]W\� X]Y� BbgY_hYb� ]b� VYgh]aahYb� LhUX]Yb� XYf� FYhUacfd\cgY�
VYZ]bXYb'� jcb� [fczYa� >]bZ`iz� UiZ� X]Y� FYb[Y� XYf� BbX]j]XiYb� ]b� XYf� btW\ghYb� @YbYfUh]cb� g]bX'� Yg�
ktfY� UVYf� a]h� XYb� V]g\Yf][Yb� >fZU\fib[Yb� b]W\h� jYfY]bVUf'� kc``hY� aUb� X]Y� FYb[Y� XYf� LW\tX`]b[Y�
Y]bn][� U`g� Y]b� IfcXi_h� XYf� P]hhYfib[� kt\fYbX� XYf� jcf\Yf[Y\YbXYb� @YbYfUh]cbgnY]h� \]bghY``Yb)�
=]Y� BbX]j]XiYbnU\`� XYf� BbgY_hYb� Y]bYf� @YbYfUh]cb� ]gh� bcW\� jcb� Y]bYf� KY]\Y� UbXYfYf� NaghtbXY� UV(
\tb[][� ibX� Yg� Yf[YVYb� g]W\� nU\``cgY� DcaV]bUh]cbYb'� gc� XUz� Yg� gW\cb� j]Y`Yf� av\Yjc``Yf� ibX� `Ub[(
k]Yf][Yf�NbhYfgiW\ib[Yb�VYXUfZ'�ia�X]Y�U``YfY]bZUW\ghYb�ibX�aUf_UbhYghYb�?t``Yb�UiZ_`tfYb�ni�_ubbYb)

3X$� ALKSHJ^LR$

.#�BDOGEDWOLFKHT� ?HLO%

=]Y� LW\i`X� Ub� XYa� \uW\gh� hfUif][Yb� RighUbXY'� ]b� kY`W\Ya� g]W\� ^Yhnh� j]Y`Y'� UiZ� UfaYb�
;uXYb� ghcW_YbXY� D]YZYfbkt`XYf� VYZ]bXYb'� ]gh� ]b� j]Y`Yb� ?t``Yb� nkY]ZY``cg� XUfUiZ� nifvW_niZv\fYb'�
XUz� aUb� ]b� Zfv\YfYf� RY]h'� U`g� bcW\� X]Y� ?UW\kYf_gaYh\cXYb� ibgYfY� ;Yhf]YVgY]bf]W\hib[� VY\YffgW\(
hYb'� XUg� LmghYa� XYg� DU\`gW\`U[VYhf]YVYg� UiZ� [fczYb� ?`tW\Yb� Ub[YkYbXYh'� ibX� X]Y� Gi h nib[ �
XYf� ;cXYb g h f Y i � UiZ� XYb� bYiYb� LW\`t[Yb� U`g� Y]bY� YfhfU[gfY]W\Y� GYVYbbihnib[� Y]b[YZv\fh� \Uh)�
=]YgYb� ?Y\`Yf� XifW\� [YY][bYhY� FUzbU\aYb� \YihY� k]YXYf� [ih� ni� aUW\Yb'� ]gh� Y]bY� UizYfcfXYbh`]W\�
gW\k]Yf][Y� kU`XVUi`]W\Y� :iZ[UVY)� :iZ� XYb'� XifW\� X]Y� ;cXYbghfYibihnib[� Ua� gW\kYfghYb� a]h(
[YbcaaYbYb� ?`tW\Yb� _ubbhY� \uW\ghYbg� XifW\� _vbgh`]W\Y� =vb[ib[� [Y\c`ZYb� kYfXYb'� ibX� XUg�
]gh� Y]bY� gY\f� _cghgd]Y`][Y'� Zvf� XYb� PU`X� _Uia� UbkYbXVUfY� FUzfY[Y`)� LY\f� ib[vbgh][� \Uh� X]Y�
>fn]Y\ib[� [`Y]W\U`hYb[Yf� fY]bYf� D]YZYfbVYghtbXY� UiZ� gY\f� [fczYb� ?`tW\Yb� Ä� Y]bY� ?c`[Y� XYg�
Zfv\YfYb� ;Yhf]YVggmghYaYg� Ä� ibhYf� :iggW\`iz� ^YXYg� EUiV\c`nYg'� UiZ� XYb� @YgUahnighUbX� XYg�
PU`XYg� Y]b[Yk]f_h'� kY]`� aUb� cZZYbVUf� XYf� :bg]W\h� kUf'� XUz� UiZ� XYb� Ub� ibX� Zvf� g]W\� UfaYb�
LUbXVuXYb� b�i�f� X]Y� PY]z_]YZYf� [YXY]\Yb� _Ubb)� FUb� \Uh� nkUf� UiZ� XYb� bYiYb� LW\`t[Yb� \tiZ][�
UiW\� ?]W\hYb� [YdZ`Ubnh'� X]Y� Di`hifYfZc`[Y� kUfYb� UVYf� gY\f� gW\`YW\hY5� X]Y� ?]W\hY� ]gh� b]W\h� [Y(
X]Y\Yb'� kY]`� XYf� ;cXYb� XifW\� X]Y� LhfYiYbhbU\aY� gY\f� [YgW\ktW\h� kUf)

=]Y� >bhZYfbib[� XYf� AiaigXYW_Y� \Uh� UiW\� j]Y`ZUW\� X]Y� HfhghY]bV]`Xib[� nif� ?c`[Y� [Y\UVh)
`b� XYb� fY]bYb'� UiZ� [fczYb� ?`tW\Yb� [`Y]W\U`hYf][Yb� D]YZYfbVYghtbXYb� UiZ� \YfUV[Y_caaYbYa�

;cXYb� _cbbhY� g]W\� X]Y�GcbbY� `Y]W\h� Y]bb]ghYb'� ibX� X]YgYf� g]bX� UiW\� X]Y� ]b� XYb� t`hYfYb� ;YghtbXYb
Y]b[YgdfYb[h� [YkYgYbYb� ?]W\hYb� nia� HdZYf� [YZU``Yb)� =]Y� GcbbYb_U`Ua]hth� \Uh� k]YXYf� nif� ?c`[Y�
[Y\UVh'� XUz� X]Y� D]YZYfbYi`Y� ]b� XYb� XifW\� X]Y� YfghYfY� [YgW\ktW\hYb� ;YghtbXYb� X]Y� [vbgh][ghYb�
;YX]b[ib[Yb� Zvf� Y]bY� FUggYbYbhk]W_`ib[� [YZibXYb� \Uh)

=Yf� DU\`ZfUz� UiZ� bU\Yni� ,+)+++� B ; � ]b� XYf� @Y[YbX� jcb� PY]ggkUggYf� _Ubb� nif� ?c`[Y�
\UVYb'� XUz� XYf� [fuzhY� MY]`� XYf� VYZU``YbYb� ?`tW\Y� UV[Y\c`nh� kYfXYb� aiz)� BW\� V]b� XYf� :bg]W\h'�
XUz� aUb� Xcfh� ]b� U``Yb� ^YbYb� ;YghtbXYb'� ]b� kY`W\Yb� DU\`ZfUz� ghUhh[YZibXYb� \Uh'� X]Y� jYfXtW\h][Yb�
LhtaaY� ]a� Rk]gW\Ybbihnib[gkY[Y� YbhZYfbYb� gc``� ibX� nkUf� ]b� YfghYf� E]b]Y� ^YbY� LhtaaY'� kY`W\Y�
Y]bY� gW\kUW\Y� cXYf� a]z[YV]`XYhY� DfcbY� \UVYb'� cXYf� ]f[YbX� Y]bY� >f_fUb_ib[� nY][Yb� #D]YbncdZ$)
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`b� PY]ggkUggYf� \UVY� ]W\� XYb� >]bXfiW_� [YkcbbYb'� U`g� cV� aUb� a]h� XYa� :Vhf]YVY� XYf� VYZU``YbYb�
;YghtbXY� ]b� [fczYb� DU\`gW\`t[Yb� XUg� sVY`� bif� jYf[fuzYfb� kvfXY6� XYbb� [Ubn� UV[YgY\Yb� jcb�
XYf� Nbau[`]W\_Y]h'� gc� [fczY� ?`tW\Yb� ]b� _vfnYghYf� RY]h� _U\`� ni� fUg]YfYb'� ktfY� Y]b� kY]hYfYf� KvW_(
[Ub[� XYf� ;cXYb[vhY� UiZ� X]YgYb� ?`tW\Yb� X]Y� btW\ghY� ?c`[Y� ibX� X]Y� >bhghY\ib[� [`Y]W\U`hYf][Yf�
D]YZYfbVYghtbXY� a]h� U``Yb� ]\fYb� GUW\hY]`Yb� X]Y� kY]hYfY� ?c`[Y)

=Yf� ?fUz� XYf� D]YZYfbYi`Y� XvfZhY� g]W\� ]a� btW\ghYb� CU\fY� ]b� PY]ggkUggYf� ]b� XYb� \YiYf�
ghUf_� VYZfYggYbYb� ;YghtbXYb� _Uia� ]b� [YZU\fXfc\YbXYf� PY]gY� k]YXYf\c`Yb'� kY]`� X]Y� ?Y]bXY� XYg�
BbgY_hYg� g]W\� VYfY]hg� ]b� ghUf_Yf� OYfaY\fib[� ni� VYZ]bXYb� gW\Y]bYb'� kUg� X]Y� jcf[YbcaaYbYb�
NbhYfgiW\ib[Yb� Yf[YVYb� \UVYb)

>g� ]gh� UVYf� b]W\h� Uig[YgW\`cggYb'� XUz� ]b� XYb� VYZU``YbYb� ;YghtbXYb� XYf� ;cf_Yb_tZYf� fYgd)�
XYf� D]YZYfbaUf__tZYf� ]b� ghtf_YfYf� FUggY� UiZhfYhYb� kYfXYb)� =Yg\U`V� k]fX� Yg� [ih� gY]b'� ]a� btW\ghYb�
?fv\^U\fY� [Ybv[YbX� j]Y`� ?Ub[VtiaY� nif� ;Y_tadZib[� XYg� ;cf_Yb_tZYfg� ni� kYfZYb'� ibX� X]YgY�
U``Y� 3� V]g� ,/� MU[Y� [YbUi� ni� fYj]X]YfYb� ibX� XYa� Ocf_caaYb� XYg� D]YZYfbaUf__tZYfg� jc``Y�
:iZaYf_gUa_Y]h� ni� gW\Yb_Yb'� VYn]Y\ib[gkY]gY� XUZvf� Lcf[Y� ni� hfU[Yb'� XUz� XUg� [YZt``hY� D]YZYfb(
bihn\c`n� gcZcfh� Ybhf]bXYh� ibX� XUg� ;fYbb\c`n� Y\YghYbg� Uig� XYa� PU`XY� YbhZYfbh� k]fX)

=]Y� kU`XVUi`]W\Yb� FUzbU\aYb'� kY`W\Y� aY]bYf� ibaUz[YV`]W\Yb� :bg]W\h� bUW\� ]b� XYb�
jcb� XYf� D]YZYfbYi`Y� VYZU``YbYb� @YV]YhYb� XifW\niZv\fYb� ktfYb'� g]bX� Zc`[YbXY5

=Ug� D]YZYfb[YV]Yh� ktfY� a]h� Y]bYa� [fczaUgW\][Yb� GYhnY� jcb� a]bXYghYbg� 0+�a� VfY]hYb
Bgc`]YfghfY]ZYb� ni� XifW\n]Y\Yb'� XYfYb� ;fY]hY� U``at\`]W\� UiZ� ,++� a� jYf[fuzYfh� kYfXYb� gc``hY)
=]YgY� Bgc`]YfghfY]ZYb� g]bX�a]h�EUiV\u`nYfb� ni� ibhYfVUiYb� ibX� ni� ibhYfdZ`UbnYb'� ibX� nkUf�MfUiVYb(
Y]W\Y'� Lh]Y`Y]W\Y'� ;]f_Y'� PY]zViW\Y'� :_Un]Y'� KchViW\Y6� Ub� ZYiW\hYb� HfhYb� _Ubb� X]Y� PY]zYf`Y�
OYfkYbXib[� Z]bXYb)� =]Y� EUiV\u`nYf� gc``Yb� X]Y� Bgc`]Yfib[� XYf� Y]bnY`bYb� jcb� XYb� LhfY]ZYb� ia(
gW\`cggYbYb'� a]h� fY]bYf� D]YZYf� VYghcW_hYb� PU`XhY]`Y� \YfVY]Zv\fYb'� kY`W\Y� FUzbU\aY� g]W\� U`g�
OcfVYi[ib[ga]hhY`� [Y[Yb� BbgY_hYbgW\tXYb� [ih� VYkt\fYb� XvfZhY)� Ocb� XYb� UiZ� XYb� Bgc`]YfghfY]ZYb�
ghcW_YbXYb� D]YZYfb'� gc``Yb� bif� ^YbY� [YZt``h� kYfXYb'� kY`W\Y� _fUb_� cXYf� VYgW\tX][h� g]bX'� cXYf�
Y]bY� gW\`YW\hY� LW\UZhZcfa� \UVYb)� =UXifW\� k]fX� [Ybv[YbX� E]W\h� ]b� X]Y� LhfY]ZYb� _caaYb� ibX�
XUg� @YXY]\Yb� XYf� EUiV\u`nYf� [Yg]W\Yfh� kYfXYb)� =Ug� GYhn� XYf� Bgc`]YfghfY]ZYb� _Ubb� XYf� VYghY\Yb(
XYb� ftia`]W\Yb� >]bhY]`ib[� ]b� XYf� PY]gY� Ub[YdUzh� kYfXYb'� XUz� ]bbYf\U`V� XYf� g]W\� XifW\(
_fYinYbXYb� LhfY]ZYb)� ?`tW\Yb� jcb� ,++Ä-++� B; � `]Y[Yb)� =]Y� ]b� XYb� LhfY]ZYb� Ub[YVUihYb� EUiV(
\u`nYf� kYfXYb� jca� P]`XY'� ]bgVYgcbXYfY� jcb� XYb� AUgYb� j]Y`� ni� `Y]XYb� \UVYb)� =]Y� Di`hifYb�
avggYb� XU\Yf� YbhkYXYf� XifW\� Y]bYb� fY\(� ibX� \UgYbg]W\YfYb� RUib� [YgW\vhnh'� cXYf� Yg� aiz� XYf�
P]`XghUbX� UiZ� Y]b� ni`tgg][Yg� F]b]aia� fYXin]Yfh� kYfXYb)� =Ua]h� X]Y� AUgYb� b]W\h� vVYf\UbX�
bY\aYb'� ktfYb� X]Y� ?vW\gY� YbhgdfYW\YbX� ni� gW\cbYb)

;YgcbXYfg� UiZZU``YbX� ]gh'� XUz� ]b� fY]bYb� D]YZYfb[YV]YhYb� gY\f� kYb][� bvhn`]W\Y�Ou[Y`� b]ghYb6�
X]YgY� kYfXYb� g]W\� Yfgh� k]YXYf� Y]bghY``Yb'� kYbb� XUg� EUiV\c`n� Xcfh� \YfUb[YkUW\gYb� ]gh'� gc� XUz�
g]Y� [YY][bYhY� ;fihd`thnY� Z]bXYb)� :ig� X]YgYa� @fibXY� ktfYb� X]Y� kYb][Yb� bcW\� jcf\UbXYbYb
ghtf_YfYb� >]W\Yb� ibX� ;iW\Yb� ibVYX]b[h� ni� gW\cbYb� ibX� XifW\� ?fY]ghY``ib[� ni� VY[vbgh][Yb)�
=]Y� ?fY]ghY``ib[� gc``� UVYf� bif� ]b� XYf� PY]gY� YfZc`[Yb'� XUz� X]Y� DfcbYb� g]W\� ib[Y\]bXYfh� kY]hYf�
Ybhk]W_Y`b� _ubbYb'� kt\fYbX� XYf� LW\UZh� ibX� XYf� ?iz� XYf� ;tiaY� au[`]W\gh� [YXYW_h� V`Y]VYb�
cXYf� [YXYW_h� kYfXYb� gc``Yb)� BbbYf\U`V� XYf� ]gc`]YfhYb� ?`tW\Yb� g]bX� X]Y� [fuzYfYb� EvW_Yb� XYf� ]b� XYb�
DfcbYb� ghUf_� [Y`]W\hYhYb� ;YghtbXY� a]h� MfUiVYbY]W\Yb� ni� ibhYfVUiYb� cXYf� bUW\� jcfUb[Y[Ub[YbYf�
DU`_Xvb[ib[� a]h� Y]b^t\f][Yb� KchViW\Yb� ni� ibhYfdZ`UbnYb)� @Ubn� `]W\hY� LhY``Yb� UiZ� gY\f� \YfUV(
[Y_caaYbYb� ;uXYb� g]bX� a]h� :_Un]Yb� ni� ibhYfVUiYb)� =]Y� jcb� gY`Vgh� XifW\� bUhvf`]W\Yb� :bZ`i[�
g]W\� Y]bghY``YbXYb� PY]W\\u`nYf'� k]Y� ;]f_Y'� LU`kY]XY'� :gdY'� AUgY`� ibX� UbXYfY'� g]bX� jcf`tiZ][�
ibVYX]b[h� ni� gW\cbYb)� L]Y� gc``Yb� U`g� LW\ihn\c`n� Zvf� X]Y� bUW\Zc`[YbXYb� Di`hifdZ`UbnYb'� Zvf� X]Y�
YX`YfYb� EUiV(� ibX� GUXY`\u`nYf� X]YbYb)� Bb� XYa� FUzY'� U`g� X]Y� Di`hif� XYf� EUiV\u`nYf� jcfgW\fY]hYh'�
gc``� X]Y� Gihnib[� XYf� ghtf_ghYb� D]YZYfb� YfZc`[Yb� ibX� nkUf� ]a� I`YbhYfVYhf]YVY)� ;Y]� XYf� ?t``ib[
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]gh� XUfUiZ� KvW_g]W\h� ni� bY\aYb'� XUz� X]Y� Uig� EUiV\u`nYfb� VYghY\YbXYb� NbhYfkiW\g\cfghY� ZfY](
[YghY``h� kYfXYb� ibX� XUz� XYf� NbhYfkiW\g� au[`]W\gh� kYb][� VYgW\tX][h� k]fX)� Pc� :VZi\fkY[Y�
ZY\`Yb'� g]bX� gc`W\Y� ]b� [Ybv[YbXYf� FYb[Y� ni� gW\UZZYb� ibX� gc� Ubni`Y[Yb'� XUz� aUb� ]b� ^YXYb�
;YghUbX� ZU\fYb� _Ubb)� Gif� gc� kvfXY� Yg� au[`]W\� gY]b'� X]YgY� gY\f� gW\k]Yf][Y� =YhU]`k]fhgW\UZh�
XifW\niZv\fYb)

>g� ]gh� UVgc`ih� bchkYbX]['� k]YXYf� bUhif[YatzY� ibX� [Ya]gW\hY� ;YghtbXY� ni� Yfn]Y\Yb'�
kYbb� XYf� _fUb_Y� ;cXYb� k]YXYf� [YgibX� kYfXYb� gc``)� PYbb� bta`]W\� XUg� EUiV\c`n� k]YXYf� Ub(
[Yg]YXY`h� kcfXYb� ]gh� ibX� Y]b� [ihYg� @YXY]\Yb� nY][h'� XUbb� _Ubb� aUb� UiW\� XUfUb� [Y\Yb'� X]Y� ?]W\hY�
ibX� MUbbY� k]YXYf� Y]bniVf]b[Yb'� VY]XY� Ac`nUfhYb� jcfYfgh� Ua� VYghYb� XifW\� IZ`Ubnib['� gdthYf�
XifW\� LUUh)� :iZ� gY\f� hfcW_YbYb� ;uXYb� k]fX� Yg� g]W\� YadZY\`Yb'� X]Y� A]aU`UmU(MftbYb_]YZYf'�
I)� YlWY`gU'� ni� jYfkYbXYb)

=]Y� AUidhgUW\Y� V`Y]Vh� UVYf� ]aaYf� bcW\� X]Y� >]ba]gW\ib[� jcb� EUiV\u`nYfb)
:iW\� X]Y� ]b� Y]bnY`bYb� @YV]YhYb� UiZhfYhYbXY� HfhghY]bV]`Xib[� ]gh� b]W\hg� UbXYfYg� U`g� Y]bY�

>f_fUb_ib[� XYg� ;cXYbg'� XifW\� b]W\h� nkYW_atz][Y� PU`XVY\UbX`ib['� ;cXYbghfYibihnib[� ibX�
>fn]Y\ib[� fY]bYf� D]YZYfbVYghtbXY� YbhghUbXYb)� =cfh� k]fX� ]b� [`Y]W\Yf� PY]gY� jcfni[Y\Yb� gY]b'� k]Y�
jcf\Yf�Ub[Y[YVYb�kcfXYb� ]gh)� :iZ�X]Y� DU`_Xvb[ib[� ]gh� Y]b� VYgcbXYfYg�:i[YbaYf_�ni� f]W\hYb6� X]YgY�
k]fX� _Uia� ni� ia[Y\Yb� gY]b)� =]Y� [tbn`]W\Y�>]bghY``ib[�XYf�;cXYbghfYibihnib[�]gh�gY`VghjYfghtbX`]W\)

Bb� ^YbYb� @YV]YhYb'� ]b� XYfYb� GUW\VUfgW\UZh� KchViW\YbVYghtbXY� ni� Z]bXYb� g]bX'� kvfXY�
g]W\� Y]b� =vb[ib[gjYfgiW\� a]h� ;iW\Yb`UiV� YadZY\`Yb)� FUb� _ubbhY� XUg� Xcfh� vVYfZ`vgg][Y'� ]b�
@ftVYb� ibX� Fi`XYb'� ]b� \c\Yb� LW\]W\hYb'� jca� P]bXY� nigUaaYb[YkY\hY� ibX� Xcfh� X]fY_h�
gW\tX`]W\� k]f_YbXY� ;iW\Yb`UiV� ]bg� D]YZYfb[YV]Yh� vVYfZv\fYb'� Y]b][Y� [fuzYfY� [Y[Yb� XYb� P]bX�
[YgW\vhnhY� ?`tW\Yb'� jcb� kY`W\Yb� XUg� EUiV� b]W\h� gc� `Y]W\h� Zcfh[YkY\h� kYfXYb� _Ubb'� XUa]h� Xvb[Yb�
ibX� Yfgh� XUbb� XYb� NbhYfVUi� ibX� X]Y� NbhYfdZ`Ubnib[� XYf� ni� Yfn]Y\YbXYb� Ac`nUfhYb� XifW\Zv\fYb)�
>]bY� gc`W\Y� =vb[ib[� ktfY� UiW\� ]b� XYb� HfhghY]bfYj]YfYb� gY\f� YadZY\`YbgkYfh)

>g� kvfXY� g]W\� ZYfbYf� YadZY\`Yb'� XUg� ?cfghdYfgcbU`� ni� VYUiZhfU[Yb'� X]Y� LUUh_ft\Y�
#<cfjig� Zfi[]`Y[ig$� ibVYX]b[h� ni� gW\cbYb'� kY]`� X]YgY� X]Y� KUidYb� ibX� IiddYb� XYf� D]YZYfbYi`Y�
ibX� XYf� GcbbY� ]b� [fczYb� FUggYb� jYfh]`[h)� ?YfbYf� ktfYb� ibVYX]b[h� ni� gW\cbYb� XYf� MifaZU`_Y�
#?U`_c� h]biWi`ig$� ibX� XUg� AYfaY`]b'� U`g� Yfgh_`Ugg][Y� FtigYjYfh]`[Yf)

=]Y� >]bZv\fib[� Y]bYf� bUhif[YatzYb� P]fhgW\UZh'� X]Y� ;Y[fvbXib[� jcb� F]gW\VYghtbXYb'
bUaYbh`]W\� a]h� EUiV\c`n'� _ubbhYb� U ` `at\ ` ] W \ � X]Y� @YgibXib[� XYf� _fUb_Yb� ;uXYb� \YfVY]Zv\fYb)�
:``YfX]b[g� ]gh� Y]bY� fUgW\Y� P]f_ib[� b]W\h� ni� [Yktfh][Yb'� gc� XUz� XUg� bYiYf`]W\Y� :iZhfYhYb� [fuzYfYf�
BbgY_hYbgW\tXYb� ]b� XYb� btW\ghYb� nY\b� CU\fYb� kc\`� b]W\h� Uig[YgW\`cggYb� ]gh)� =Ug� R]Y`'� bUhif(
[YatzY�PUW\ghiagVYX]b[ib[Yb� k]YXYf� ni� gW\UZZYb'� YVYbgc�k]Y� bUhif[Yatz�nigUaaYb[YgYhnhY�;Y(
ghtbXY'� XUg� gc``hY� b]W\h� Uig� XYb� :i[Yb� [Y`UggYb� kYfXYb)� =Yf� DU\`gW\`U[VYhf]YV� k]fX� ^U� b]W\h�
[Ubn� ni� ia[Y\Yb� gY]b'� aUb� gc``hY� UVYf� gW\aU`Y�PYW\gY`(LUiagW\`t[Y� Ub� LhY``Y� XYf�^Yhn][Yb� @fcz(
gW\`t[Y� gYhnYb� ibX� X]Y� jcf_caaYbXYb� EUiV\u`nYf� XifW\�fYW\hnY]h][Yb� DfcbYbZfY]\]YV� #>fn]Y\ib[g(
jYf^vb[ib[$� au[`]W\gh� VY[vbgh][Yb)

>]bYf� YbhgdfYW\YbXYb� kU`XVUi`]W\Yb� ;Y\UbX`ib[� XYf� VYZU``YbYb� ;YghtbXY� ]gh� [Ubn� VY(
gh]aah� Y]b� [fczYf� PYfh� VY]niaYggYb)

0$� :[ILSRH$
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=]Y� _)� _)� Zcfgh`]W\Y� OYfgiW\gUbghU`h� \Uh� jcf� ib[YZt\f� Y]bYa� O]YfhY`^U\f\ibXYfh� Y]bYb�
:fVY]hgd`Ub� Zvf� ÑOYfgiW\Y� ]b� ;YhfYZZ� XYf� PU`XkY]XYÅ� jYfZUggh)%$� =]Y�OYfgiW\Y�\UVYb�XYb�RkYW_�ni�
YfZcfgW\Yb5

:$� PY`W\Yb� OYf`igh� Ub� Ocf(� ibX� >bXYfhft[Yb� jcb� ]\fYf� ;Y[fvbXib[� \Yf� VYkY]XYhY�
;YghtbXY� ]a� OYf[`Y]W\Y� ni� ibVYkY]XYhYb� Yf`Y]XYb6

;$� ]b� kY`W\Ya� FUzY� Ub� XYf� ;YgW\tX][ib[� XYf� IZ`UbnYb� XYf� Mf]hh� ibX� ]bk]YkY]h� XYf� ;]z�
XYg� PY]XYj]Y\Yg� VYhY]`][h� ]gh6

<$� kY`W\Y� kU`XVUi`]W\Yb� FUzbU\aYb� [YY][bYh� gY]Yb'� XYb�PU`XgW\tXYb� jcfniVYi[Yb'� ibX
=$� kY`W\Y� F]hhY`� #UizYf� >]bZf]YXib[� ibX� AY[Y$� g]W\� U`g� X]Y� hUi[`]W\ghYb� nif� :VkY\f�XYf�

PY]XYbgW\tXYb� YadZY\`Yb� `UggYb)
:iZ� @fibX� X]YgYf� ?fU[Yb� kifXYb� nY\b� jYfgW\]YXYbY� OYfgiW\gfY]\Yb� UiZ[YghY``h� ibX� nkUf�

nif� ?fU[Y� :5
,)� OYfgiW\gfY]\Y5� OYf\U`hYb� jcb�;YghtbXYb'�kY`W\Y�Uig�VYkY]XYhYb�ibX�ibVYkY]XYhYb�IZ`Ubnib[Yb�

XYf� ?]W\hY� \Yfjcf[Y[Ub[Yb� g]bX)
-)� OYfgiW\gfY]\Y5� OYf\U`hYb�jcb�;YghtbXYb'�kY`W\Y�Uig�VYkY]XYhYb�ibX�ibVYkY]XYhYb�;YgUaib[Yb�

XYf� ?]W\hY� \Yfjcf[Y[Ub[Yb� g]bX)
Rif� ?fU[Y� ;� _ubbYb� ]b� U``Yb� OYfgiW\g(>]bnY`Z`tW\Yb'� kY`W\Y� XYf� PY]XY� cZZYb� ghY\Yb'�

;YcVUW\hib[Yb� Ub[YghY``h� kYfXYb� #U`g� .)� OYfgiW\gfY]\Y� VYnY]W\bYh$)
Rif� ?fU[Y� <� kifXYb� j]Yf� OYfgiW\gfY]\Yb� UiZ[YghY``h)

/)� OYfgiW\gfY]\Y5� OYf\U`hYb� jcb� jYfgW\i`hYb� ibX� ibjYfgW\i`hYb� IZ`UbnYb� [Y[YbvVYf�XYb�PY]XY(
gW\tXYb)

0)� OYfgiW\gfY]\Y5� OYf\U`hYb� jcb� XfY](� ibX� j]Yf^t\f][Yb� ibjYfgW\i`hYb� IZ`UbnYb)
1)� OYfgiW\gfY]\Y5� OYf\U`hYb� jcb� XfY]^t\f][Yb� ibjYfgW\i`hYb� ;vgW\Y`(� ibX� >]bnY`dZ`UbnYb)
2)� OYfgiW\gfY]\Y5� OYf\U`hYb� jcb� XfY]^t\f][Yb� ibjYfgW\i`hYb� IZ`UbnYb� VY]� [Yku\b`]W\Yf� EcW\(

dZ`Ubnib[� ibX� VY]� Uig[YXY\bhYfYf� ;YUfVY]hib[� XYf� IZ`Ubnd`thnY)
Rif� ?fU[Y� = 5

3)� OYfgiW\gfY]\Y5� OYf\U`hYb� jYfdZ`cW_hYf� ibX� b]W\hjYfdZ`cW_hYf� Y]bghtbX][Yf� IZ`UbnYb)
4)� OYfgiW\gfY]\Y5� OYf\U`hYb� jYfdZ`cW_hYf� ibX� b]W\hjYfdZ`cW_hYf� ;vgW\Y`VU``YbdZ`UbnYb)

) � Oca� _)� _)� :W_YeVUha]b]fgYe]h]b� a]g� XYa� >e`UffY� ica� .+)� Fqem� ,333'� R)� /.4.*0,.� [YbY\a][g)
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,+)� OYfgiW\gfY]\Y5� OYf\U`hYb� gc`W\Yf� IZ`Ubnib[Yb'� kY`W\Y� Y]baU`� a]h�;Ybvhnib[�XYf�jca�MYffU]b�
XUf[YVchYbYb� bUhvf`]W\Yb� LW\ihna]hhY`� ibX� XUbb� c\bY� KvW_g]W\h� UiZ� Y]bY� XYfUfh][Y� :igkU\`�
XYf� IZ`Ubnd`thnY� Uig[YZv\fh� kYfXYb)

GUW\� X]YgYa� :fVY]hgd`tbY� Zvf� OYfgiW\Y� ]b� ;YhfYZZ� XYf� PU`XkY]XY� kifXYb� ]b� LhUUhg(� ibX�
If]jUhZcfghYb� OYfgiW\Y� Uig[YZv\fh'� XYfYb� V]g\Yf][Y� >f[YVb]ggY� ]b�?c`[YbXYa� nigUaaYb[YZUzh� ibX�
XYf� rZZYbh`]W\_Y]h� vVYf[YVYb� kYfXYb)

>g� aiz� VYgcbXYfg�\Yfjcf[Y\cVYb� kYfXYb'� XUz� X]Y� OYfgiW\Y� jcb� Hf[UbYb� XYf� OYfgiW\g(
UbghU`h� kYXYf� Y]b[Yf]W\hYh� bcW\� VYcVUW\hYh� ibX� UiZ[YbcaaYb� kifXYb'� gcbXYfb� `YX][`]W\� jcb� XYb�
k]fhgW\UZhZv\fYbXYb� Hf[UbYb� XYf� VYhfYZZYbXYb� OYfkU`hib[Yb'� XYbYb� X]Y� rZZYbh`]W\_Y]h� Zvf� X]YgY�
av\Yjc``Y� :fVY]h� [Yk]z� =Ub_� k]ggYb� k]fX)� PYbb� UiW\� X]Y�OYfgiW\Y� V]g\Yf�b]W\h�kYgYbh`]W\�GYiYg�
nY]h][hYb'� gc� jYfX]YbYb� X]Y� KYgi`hUhY� \]YfUig� XcW\� diV`]n]Yfh� ni� kYfXYb'� XU� Y]bYa� nU\`Ybatz][�
UiZ� XYa� PY[Y� XYg� jYf[`Y]W\YbXYb� OYfgiW\Yg� [YkcbbYbYb� MUhgUW\YbaUhYf]U`� ]aaYf� Y]b� [fuzYfYf�
PYfh� ni_caah'� U`g� [Y`Y[Ybh`]W\Yb'� kYbb� UiW\� k]YXYf\c`h� [YaUW\hYb� ;YcVUW\hib[Yb)

,)� OY f g i W \ g f Y ] \ Y 5

OY f\U ` h Y b � jcb� ;Y g h tbXYb ' � kY ` W \ Y � Uig � V YkY ] X Y h Y b � ibX� i bV Yk Y ] X Y h Y b �
I Z ` U b n ib[ Y b � XYf� ?] W\h Y � \ Y f j c f [ Y [ Ub [ Y b � g ]bX)

=YfUfh][Y� OYfgiW\Y� kifXYb� Y]b[Y`Y]hYh5� ]b� XYf� AYffgW\UZh� IUhYfb]cb� VY]� O]``UW\� #DtfbhYb$�
UiZ� XYa� @ihY� DUddY`� VY]� Ou`_YfaUf_h� #DtfbhYb$'� UiZ� XYa� @ihY� Lh]Zh� @f]ZZYb� VY]� Ou`_YfaUf_h�
#DtfbhYb$'� ]b� XYa� D`igYaUbÉgW\Yb� NbhYfgVYf[(?cfghY� VY]� LU`nVif['� ]b� XYa� KY`][]cbgZcbXg[ih�
Ld]hU`� Ua� Im\fb� #HVYfughYffY]W\$� ibX� ]b� XYb� ?cfghYb� XYf� _)� _)� ?cfgh(� ibX� =catbYb(OYfkU`hib[Yb�
P]b_`Yfb� #DtfbhYb$'� M\]YfgYY� #M]fc`$� ibX� :iggYY� #LhY]YfaUf_$)

Ocb� U``Yb� X]YgYb� OYfgiW\gZ`tW\Yb� g]bX� bif� X]Y� nkY]� ni`Yhnh� [YbUbbhYb'� ]b� M\]YfgYY� ibX�
:iggYY'� gc� kY]h� VYcVUW\hYh� kcfXYb'� XUz� X]Y� >f[YVb]ggY� jYfkYfhYh� kYfXYb� _ubbYb)

= ]Y � OY f g i W \ g Z ` t W \ Y � XYf� _)� _)� ?cfgh ( � ibX� =catb Y b j Y fkU ` h i b [ � M \ ] Y f (
g Y Y � `]Y[h� ]b� Y]bYf� FYYfYg\u\Y� jcb� ,-++�a '� UiZ� Y]bYf� ;`uzY'� kYgh`]W\� ibX� ugh`]W\� jcb� ^Y� Y]bYa�
EUk]bYbni[Y� Y]b[YgW\`cggYb'� ]a� LvXYb� Ub� Y]bYb� WU)� ,++^t\f][Yb� ?]W\hYbVYghUbX� Ub[fYbnYbX'� ]a�
GcfXYb� Ub� Y]bY� UbXYfY� OYfgiW\gZ`tW\Y� #OYfgiW\gfY]\Y� Gf)� 3$� UbghczYbX)� >ldcg]h]cb� gvX`]W\'�
GY][ib[� ,0Ä.0w)� =Yf� PU`XVcXYb� ]gh� Uig� XYa� ibhYf`]Y[YbXYb� Nf_U`_[YghY]b� \Yfjcf[Y[Ub[Yb'�
ghY]b][� V]g� ni� Y]bYf� M]YZY� jcb� .+� = F � Zvf� X]Y� PifnY`� XifW\Xf]b[VUf'� `cW_Yf'� Zf]gW\� ibX� gW\kUfn�
[YZtfVh)� =Yf� ;cXYb� ]gh� a]h� Y]bYf� @fUgbUfVY� vVYfnc[Yb'� UiZ� Y]bnY`bYb� bUggYb� LhY``Yb� jYfaccgh6�
jYfY]bnY`h� _caaYb� A]aVYYfY'� KcgYb'� :`dYbfcgYb� ibX� ?Y`gYbV]fbYb� jcf)

=]Y� :iZZcfghib[� [YgW\U\� ]a� FU]� ,34/� a]h� /^t\f][Yb� jYfgW\i`hYb� ?]W\hYbdZ`UbnYb� ]a�
OYfVtbXY� jcb� ,".� a� ]a� JiUXfUh)� =Ug� ?`tW\YbUigaUz� XYf� OYfgiW\gY]bnY`Z`tW\Y� B� #ibY]b[Yntibh$�
VYhft[h� +Ç.3� B; " � XYf� BB� #Y]b[Yntibh$� +Ç02� B; $ � ;Y]XY� ?`tW\Yb� `]Y[Yb� UbY]bUbXYf)� =Ug�PY]XY[YV]Yh'�
]b� XYa� X]Y� OYfgiW\gZ`tW\Y� `]Y[h'� iaZUzh� Y]bY� ?`tW\Y� jcb� fibX� /1�B ; � ibX� k]fX� jca� ,)� Cib]� V]g�
,0)� LYdhYaVYf� jcb� ,.4� LhvW_� Dv\Yb� ibX� .� IZYfXYb� VYkY]XYh)� >g� _caaYb� UiZ� ,� B ; � .� Dv\Y)

=]Y�Di`hif_cghYb� XYf�>]bnY`Z`tW\Y� B� #ibY]b[Yntibh$� VYhfU[Yb� D�-2"-+� cXYf�0�MU[YggW\]W\hYb�
jcb� FtbbYfb'� 1� jcb� PY]VYfb'� /� jcb� D]bXYfb'� ^YbY� XYf� >]bnY`Z`tW\Y� BB� #Y]b[Yntibh$� D� 04"1+� cXYf�
,+� MU[YggW\]W\hYb� jcb� FtbbYfb'� ,-� jcb� PY]VYfb'� ,-� jcb� D]bXYfb)

=]Y� ;YcVUW\hib[Yb� jca� CU\f� XYf� Di`hifUigZv\fib[� V]g� ,4+4� g]bX� ]b� MUVY``Y� B�
nigUaaYb[YghY``h)
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M U V Y ` ` Y � B)

CU\f FcbUh

>]bnY`Z`tW\Y� B� ,,�
#c\bY� >]bmqhbhb[$

Ar\Y� XYe�
LgUaamU\`� IZ`UbmYb�

,� F

>]bnY`Z`tW\Y� BB�
#Y]b[Ymqhbg$

LhUaanU\̀� ]b� IfcnYbh� XYf� VY]� XYf�
Dìhif� jYfkYbXYhYb� IZ̀UbnYb

LgUaamU\`
Ar\Y� XYe�
IZ`UbmYb�

F

>]bmY`Z`qW\Y

B� n BB

?K�L�H�TU�H�H

, 3 4 / FU] - / + + n� / , 1 / ,� , + + � n , + +

9 H_hcVYf , 1 + + + / 1 . 4 1 / + (,2 12 40

, 3 4 0 , + + + + M 4 . 1 , / + , 4 /- 32

, 3 4 1 2 / + + (-. . , , / + (-- ., 20

, 3 4 2 1 2 + + (-3 - 4 + / + (-1 -3 14

, 3 4 3 1 - + + (.. - 2 3 4 + (., -1 12

, 3 4 4 / 2 + + (/+ - 2 + 4 + (.4 ,4 10

, 4 + + LYdhYaV) / . + + (/4 - 1 2 1 + (/2 ,3 1/

, 4 + , . / + + (0. - 1 0 + + (02 ,/ 1 /

, 4 + - . - + + � 10 - 1 + + +(12 ,. 1-

, 4 + . . + + + (3 + - 0 3 + + (20 ,. 1-

, 4 + / . + + + (40 - 0 3 + + (40 ,. 1-

, 4 + 0 - 3 3 ,(,, - 0 0 / ,(,)- ,- 1,

, 4 + 1 - 3 3 ,(-. - 0 0 - ,� -0 ,- 1,

, 4 + 2 - 3 3 ,(., - 0 0 - ,(.. ,- 1,

, 4 + 3 - 3 3 ,(/- - 0 0 - ,(/2 ,- 1,

, 4 + 4   - 3 3 ,(00 - 0 0 - ,(1- ,- 1,

- W U U�H�H

, 3 4 . FU] , + + + + (- 0Ä +(.+, , 3 . + + (- 0Ä +(.0 , + + , + +

, 3 4 4 H_gcVYe / 0 + + (0Ä +(2 , , 1 + + (2Ä ,(+ /0 1.

=UfUig� ]gh� ni� YbhbY\aYb'� XUz� XYf�Au\YbibhYfgW\]YX� XYf�IZ`UbnYb� XYf� Y]b[YntibhYb� ibX�
b]W\h� Y]b[YntibhYb� >]bnY`Z`tW\Yb� _Y]b� kYgYbh`]W\Yf� ]gh'� ,"00� a� ibX� I1-�F � a]hh`YfY� Au\Y'� XUz�
\]b[Y[Yb� X]Y� :bnU\`� XYf� IZ`UbnYb� ]b� VY]XYb� ?`tW\Yb� gY\f� X]ZZYfYbh� ]gh)� =Yf� NbhYfgW\]YX� ]b� XYf�
IZ`UbnYbnU\`� ]gh� gc[`Y]W\� ]a� YfghYb� CU\fY� Y]b� gY\f� [fczYf)� :a� >bXY� XYg� YfghYb� PY]XY^U\fYg�
ZY\`Yb� Y]b� =f]hhY`� UiZ� XYf� ibY]b[YntibhYb� ?`tW\Y'� 0!� bif� UiZ� XYf� Y]b[YntibhYb)� Lc`Ub[Y� X]Y�
IZ`UbnYb� bcW\� _`Y]b� g]bX'� g]b_h� XUg� OYf`ighdYfnYbh� UiZ� XYf� ibY]b[YntibhYb� ?`tW\Y� gY\f� fUgW\'�
XU� g]Y� ia� gc� `Y]W\hYf� jca� O]Y\� nYfhfYhYb� kYfXYb'� kYbb� g]Y� UVYf� Y]baU`� X]Y� Au\Y� jcb� Y]bYa�
\U`VYb� FYhYf� YffY]W\h� \UVYb� #]a� ,-)� EYVYbg^U\fY$'� gc� V`Y]VYb� g]Y� jca� O]Y\� n]Ya`]W\� jYfgW\cbh'�
ibX� X]Y�bcW\� vVf][Yb� IZ`UbnYb'� ib[YZt\f� ,-!'� XvfZhYb� UiW\� XUg� \u\YfY� :`hYf� YffY]W\Yb'� ]aaYf� bcW\�
aY\f� U`g� \]bfY]W\YbX'� ia� X]Y� bchkYbX][Y� :bnU\`� XYf� LhtaaY� ]a� AUiVUf_Y]hgU`hYf� ni� [YVYb)�
:iZ� XYf� Y]b[YntibhYb� ?`tW\Y� g]bX� bUW\� ,2�CU\fYb� bcW\� ZUgh� nkY]� =f]hhY`� XYf� _i`h]j]YfhYb� IZ`UbnYb�
jcf\UbXYb)

= ]Y � O Y f g i W \ g Z ` t W \ Y � XYf � _)� _)� ?cf g h ( � ibX� =catb Y b j Y fkU ` h i b [ � 0[YYLL �
`]Y[h� ]b� Y]bYf� Au\Y� jcb� 4,+�a� UiZ� Y]bYf� gUbZh� [YbY][hYb� GcfX`Y\bY� ]b� XYf� Gt\Y� Y]bYg� ;UW\Yg�
UiZ� Y]bYa� DU\`gW\`U[)� =Yf� PU`XVcXYb� ]gh� XifW\� OYfk]hhYfib[� XYg� ibhYf`]Y[YbXYb� DU`_gW\chhYfg�
\Yfjcf[Y[Ub[Yb'� h]YZ[fvbX]['� Zf]gW\'� VfUib'� jcb� ?UffYb_ftihYfb'� LY]XY`VUgh'� Ac``ibXYf'� AY]XY`VYYfYb'�
GYggY`b'� >fXVYYfYb� ghY``YbkY]gY� VYXYW_h)

=]Y� ;Y[fvbXib[�XYf�OYfgiW\gZ`tW\Y� ]gh� ]a� ?fv\^U\f� ,34.� YfZc`[h)� =]Y� >]bnY`Z`tW\Y� ,� ]gh�
+Ç-/�B ; " � X]Y� >]bnY`Z`tW\Y� BB� +Ç/3� B ; � [fcz)� ;Y]XY� ?`tW\Yb� `]Y[Yb� bYVYbY]bUbXYf)
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=Ug� PY]XY[YV]Yh'� ]b� XYa� X]Y� OYfgiW\gZ`tW\Y� `]Y[h'� \Uh� Y]bY� @YgUahZ`tW\Y� jcb� -,.� \U
ibX� k]fX� jcb� >bXY� FU]� V]g� >bXY� LYdhYaVYf� jcb� 4+� Dv\Yb� ibX� ,+� Dt`VYfb� VYkY]XYh)

=]Y� Di`hif_cghYb� Zvf� X]Y� >]bnY`Z`tW\Y� B� VYhfU[Yb� D� -.Ç01� cXYf� 0�Og� MU[YggW\]W\hYb� jcb�
FtbbYfb'� /� jcb�PY]VYfb� ibX� .� jcb� D]bXYfb'� Zvf� X]Y� >]bnY`Z`tW\Y� BB� D� //"3+� cXYf� ,-� MU[YggW\]W\hYb�
jcb�FtbbYfb'� 1� jcb� ?fUiYb� ibX� 3� jcb� D]bXYfb)� =]Y� ]b� MUVY``Y� B� XUf[Y`Y[hYb� ;YcVUW\hib[Yb� nY][Yb�
UiZ� XYf� ibY]b[YntibhYb� >]bnY`Z`tW\Y� Y]bYb� [Yf]b[YfYb� Au\YbkiW\g� U`g� UiZ�XYf� Y]b[YntibhYb)� =Yf�
NbhYfgW\]YX� ]b� XYf� IZ`UbnYbnU\`� ]gh� bUW\� gYW\g� CU\fYb� b]W\h� gc� [fcz� U`g� VY]� XYf� OYfgiW\gZ`tW\Y�
]b� M\]YfgYY'� kUg� XUfUiZ� nifvW_niZv\fYb� ]gh'� XUz� ]b� :iggYY� dfc� AY_hUf� bif� Y]b� \U`VYg� LhvW_�
O]Y\'� ]b� M\]YfgYY� dfc� AY_hUf� UVYf� .� LhvW_'� XUg� ]gh� gYW\gaU`� gcj]Y`'� _caaYb)� Bb� XYb� Y]b[Y(
ntibhYb� ?`tW\Yb� g]bX� gckc\`� ]b� M\]YfgYY� U`g� UiW\� ]b� :iggYY� [`Y]W\j]Y`� IZ`UbnYb'� 10� ibX� 1.w*+�
jcf\UbXYb)

/)� O Y f g i W \ g f Y ] \ Y

O Y f \ U ` h Y b � jcb� j�Y�f�g�W�\�i�,,�Y�b� ibX� i b j Y f g W \ i ` h Y b � I Z ` U b n Y b � [ Y [ Y b v V Y f � XYb
P Y ] X Y g W \ t X Y b )

=]YgY�OYfgiW\gfY]\Y� kifXY� Ub� Y]bYa� Y]bn][Yb�HfhY� Y]b[YZv\fh'� bta`]W\� ]b� XYa� _)�_)�?cfghY�
jcb� IUbYjY[[]c� #_)� _)� ?cfgh(� ibX� =c]btbYbjYfkU`hib[� IfYXUnnc$)� =]Y� OYfgiW\gZ`tW\Y� `]Y[h� ]b�
Y]bYf� Au\Y� jcb� ,20+�a� UiZ� Y]bYf� LvX`Y\bY'� VY[fYbnh� bufX`]W\� jcb� Y]bYa� :`h\c`nVYghUbX'� ugh`]W\�
:`dY'� gvX`]W\� ibX� kYgh`]W\� jcb� ^ib[Yb� Di`hifYb)� PU`XVcXYb� Uig� JiUfndcfd\mf� \Yfjcf[Y[Ub[Yb�
ghY]b]['� ]b]hhY`h]YZ[fvbX]['� n]Ya`]W\� Zf]gW\� ibX� jcb� VfUibYf� ?UfVY'� VYXYW_h� jcb� @ftgYfb)� =]Y� :iZ(
Zcfghib[� kifXY� Cib]� ,4++� UiZ� >]bnY`Z`tW\Y� B� a]h� /^t\f][Yb� jYfgW\i`hYb� ?]W\hYb� Uig[YZv\fh'� UiZ�
>]bnY`Z`tW\Y� BB� a]h� /^t\f][Yb� ibjYfgW\i`hYb� ?]W\hYb)

=Ug� ?`tW\YbUigaUz� ^Y� Y]bYf� >]bnY`Z`tW\Y� VYhft[h� +"20� B; $
=Ug� PY]XY[YV]Yh'� ]b� XYa� X]Y� OYfgiW\gZ`tW\Y'� iaZUzh� nif� RY]h� XYg� OYfgiW\Yg� 4.2� B; �

ibX� k]fX� jcb� 0++� LhvW_� O]Y\� #Dv\Y'� HW\gYb'� Dt`VYf$'� ]b� aUbW\Yb� CU\fYb� UVYf� bif� jcb�
-++� LhvW_� VYkY]XYh)

=Ug� :igdZ`UbnYb� _cghYhY� dfc� >]bnY`Z`tW\Y� D� .4"1+� cXYf� 0� MU[YggW\]W\hYb� jcb� FtbbYfb�
ibX� ,-� jcb� PY]VYfb)

?DEH O OH � 55%
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=]Y� Au\Y� XYf� IZ`UbnYb� #g]Y\Y� MUVY``Y� BB$� ]gh� VY]� XYb� jYfgW\i`hYb� YhkUg� [Yf]b[Yf� U`g�
VY]� XYb� ibjYfgW\i`hYb'� ]b� ,-� CU\fYb� ia� -+� =F " � XcW\� ]gh� jcb� XYb� jYfgW\i`hYb� Y]bY� [fuzYfY�
:bnU\`� XUjcb[Y_caaYb'� -,!'� jcb� ibjYfgW\i`hYb� ,/!)� =]Y� KYgi`hUhY� gdfYW\Yb� bif� YhkUg� ni�
@ibghYb� XYf� jYfgW\i`hYb)
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OY f g i W \ g f Y ] \ Y � 3)
=Ug � OYf\U ` h Yb � j Y fd Z ` c W_ h Y f � ibX� b ] W \ h j Y fd Z ` c W_ h Y f � Y]b�g h t bX ] [ Y f � IZ ` UbnYb)

A]YfvVYf� kifXYb� Ub� nkY]� HfhYb� OYfgiW\Y'� ]b� XYb� ?cfghYb� XYf� _)� _)� ?cfgh(� ibX� =catbYb(�
OYfkU`hib[Yb� M\]YfgYY� ibX� IfYXUnnc'� Uig[YZv\fh)

=]Y� OY f g i W \ g Z ` t W \ Y � ]b� M\ ] Y f g Y Y � ]gh� Ub[fYbnYbX� bufX`]W\� Ub� X]Y� VY]� XYf� OYf(
giW\gfY]\Y� ,� Yfkt\bhYb� OYfgiW\gZ`tW\Y)� Gt\YfY� ;YgW\fY]Vib[� XYf� EU[Y� ibX� XYg� ;cXYbg�
g]Y\Y� jcfbY)

=]Y� ;Y[fvbXib[� XYf� OYfgiW\gZ`tW\Y� YfZc`[hY� ]a� ?fv\^U\fY� ,34/� a]h� .^t\f][Yb� ibjYf(�
gW\i`hYb� ?]W\hYbdZ`UbnYb)

=]Y� :igdZ`Ubnib[� XYf� -/++� IZ`UbnYb� ]a� JiUXfUhjYfVUbXY� jcb� ,".� a � _cghYhY� D� -0"3+�
cXYf� 0�MU[YggW\]W\hYb� jcb�FtbbYfb'� 0� jcb�PY]VYfb� ibX� /� jcb�D]bXYfb� #DcghYb� XYf�OYfdZ`cW_ib[�
b]W\h� Ub[Y[YVYb$)

:ig� MUVY``Y� BBB� ]gh� ni� YfgY\Yb'� XUz� X]Y� jYfdZ`cW_hYb� ,2^t\f][Yb� IZ`UbnYb� ia� ,/� Wa �
XifW\gW\b]hh`]W\� \u\Yf� g]bX� ibX� XUz� jcb� XYb� jYfdZ`cW_hYb� bcW\� 2,!� jcf\UbXYb� g]bX'� jcb� XYb�
ibjYfdZ`cW_hYb� bif� -"3!)

=]Y� OYfgiW\gZ`tW\Y� ]b� IfYXUnnc� `]Y[h� ,4++� a� \cW\'� bufX`]W\� ibX� ugh`]W\� jcb� Y]bYf�
:`dY� VY[fYbnh� ibX� kYgh`]W\� ibX� gvX`]W\� Ub� Y]bYb� ?]W\hYbVYghUbX� UbghczYbX)� GY][ib[� gvX(
kYgh`]W\� -+w)� ;cXYbibhYf[fibX� JiUfndcfd\mf'� ;cXYb� a]hhY`h]YZ[fvbX]['� Zf]gW\'� Xib_Y`VfUib'� Uig(
[YgdfcW\YbYf� :`dgVcXYb� a]h� :`dYb[ftgYfb)

?`tW\YbUigaUz� XYf� >]bnY`Z`tW\Y� ,� ,",2� M̂ U'� XYf� >]bnY`Z`tW\Y� BB� :�:,� B; $
=]Y� Di`hifYb� kifXYb� ]a� CU\fY� ,340'� FcbUhY� Cib]'� a]h� /(� ibX� 0^t\f][Yb� jYfgW\vhhYb�

?]W\hYb� VYdZ`Ubnh)� DcghYb� XYf� IZ`Ubnib[� jcb� 0+++� ?]W\hYb� D� 2,"+3'� cXYf� ,.� MU[YggW\]W\hYb� jcb�
FtbbYfb� ibX� -+� jcb� PY]VYfb'� XYf� OYfdZ`cW_ib[� 1+� D� cXYf� .+� MU[YggW\]W\hYb� jcb� FtbbYfb)

=Ug� PY]XY[YV]Yh� \Uh� Y]bY� @fuzY� jcb� ,1.� B ; " � UiZ� kY`W\Yf� 2+� V]g� 3+� LhvW_� kY]XYb'�
X)� ])� dfc� AY_hUf� ,*-� LhvW_)� =]Y� Au\Y� XYf� jYfdZ`cW_hYb� -,^t\f][Yb� ?]W\hYb� ]gh� BM0� a'� X]Y� XYf�
ibjYfdZ`cW_hYb� +"22�a'� ]a� JiYfgW\b]hh� Y]bY� =]ZZYfYbn� jcb� /+� Wa )� Ocb� XYb� jYfdZ`cW_hYb� IZ`UbnYb�
g]bX� .3!'� jcb� XYb� ibjYfdZ`cW_hYb� bif� ,.!� vVf][[YV`]YVYb)

OYfgiW\Y'� VYhfYZZYbX� X]Y� vVf][Yb� 1� OYfgiW\gfY]\Yb� kifXYb� b]W\h� Uig[YZv\fh)

=]Y� KYgi`hUhY� g]bX� ]b� DvfnY� Zc`[YbXY5
> ] b[ Y n tib h Y � g ck ] Y � j Y f d Z ` c W_ h Y � ? ] W\ h Yb_i ` h if Yb � \UVYb � ]b� XYf� KY[Y ` �

Y hkU g � [fuzYfYb � Au \ Y b n ikU W \ g � U` g � i b Y ] b [ Y n t ib h Y � ibX� ibjY fdZ ` cW_h Y )
Bb� Y ] b [ Y n t ib h Y b � ,+Ä-+�̂ �t\�f�]�[ Yb � ? ] W \ h Yb_i ` h if Yb � g ] bX� ib[Y Z t\f � nkY ] �

=f] h hY` ' � 1,Ä1.!� XYf� i f g d f vb[ ` ] W \ Y b � VY] � XYf � Di` hif � j Y fkY bX Y h Y b � I Z ` U b n Y b (
nU\` � jcf\UbXYb ' � ]b� i b Y ] b [ Y n t i b h Y b � bif� ,-Ä/0!)

Bb� j Y f d Z ` c W _ h Yb � - + ^ t \ f ] [ Y b � ? ] W \ h Y b_i ` h i f Yb � g ] bX � .3�Ä�2,!� XYf� if(
g d fvb[ ` ] W \ Yb � I Z ` U b n Yb �nU\` � jcf\UbXYb ' � ]b� ibj�Yf�Z ` c W_ h Yb � .Ä,.!)

? ] W\ h Yb_i ` h if Yb � # ` u ^ t\f ] [ $ ' � a]h � ibj Y f g W\i ` h Y b � I Z ` U b n Yb � VY[fvbXY h ' �
g ] bX� [ Y [ Y b � O] Y\h f ] h h � kY b ] [ Y f � k ] X Y f g h U b X g Z t \ ] [ � U` g � g c ` W \ Y � a] h � j Y f g W\i ` h Y b �
IZ ` Ubn Yb � VY[fvbXY h Y ) � =Yf � Au\ Y bib h Y f g W \ ] Y X � nk ] g W \ Y b � VY ] XYb � ] gh � [Yf ]b[)

=] Y � FY\f Ui g [ UV Y � XYf� > ] b n tibib[ � ibX� OY f d Z ` c W _ib[ � Y f g W\Y ] b h � jca�
kU ` X VU i ` ] W \ Y b � ibX� Z ] bUbn ] Y ` ` Y b � L h UbXdib_ h Y � [ Y f Y W\ h Z Y f h ] [ h � ibX� ` YhnhYfY ' � X]Y �
OYfdZ ` c W_ib[ ' � [ Ykt\f h � UiW\� XYa� PY ] X YVY h f ] Y V � bcW\� [ Y b v [ Y bX � OcfhY ] ` Y )
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