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RSTîéèïáðUêèVWXYZ[\ZYW ]Z^YW_\`aY]WbcYd[[We_

_\ fe_Ya_\g Xdh]Zia_W \[ jklmg aZe_a eW ia]WY _a anoW
_Wb [W^Z[\epWb [W_\YeZbpab hYabZ]\ZYWbq rg b\ st XW\pab
ud\ e\vaYa[ b\db XYZ[\ZYWb ]Z^YWbg \bb\ eoW Vg _\ [W_W
a]vd[g W iabW _\ cYd[[We_g XWbpW ud\ RSTîéè ïáðUêè
X\Y[ae\i\ iW[W XWYpa _\ \epYa_a XaYa d[a _ab [aZb
Z[XWYpaep\b WhYab \[ ]wevda XWYpdvd\baq x i\YpW ud\ a
XWVpZia _\ cYd[[We_ b\ [W_ZyZiWd aW ]WevW _\ [aZb _\
[\ZW bVid]W _\ XYW_dnoW aYpwbpZiag [abg \[ bda XYZ[\ZYa
Xdh]ZianoWg \]a zt aXaY\i\ \[ pW_W W b\d y{]\vW \ iW[ ab
X\_Yab habZ]aY\b _W [Wed[\epW \[ ud\ b\ iWebpZpdZYZa
[aZb paY_\q

|\bb\ XYZ[\ZYW iWezdepW _\ XW\[abg XW_\[Wb \e}
iWepYaY Wb vYae_\b p\[ab _\ cYd[[We_ \ _W ~W_\Y}
eZb[W hYabZ]\ZYWq repY\ \]\bg a hdbia _\ iW[XY\\e_\Y}b\
iW[W Ze_Z^w_dWg _\ \ep\e_\Y b\d X\Yp\eiZ[\epW a d[

[de_W iW[X]\�W \ \[ iWebpaep\ [d_aena� Wd a \�X\}
YZ[\epanoW iW[ a ]Zevdav\[g ^a]\e_W}b\ _\ d[ yZeW
b\ebW _\ sd[WY ud\ b\ \bp\e_\ aW a[X]W \[XY\vW _\
ZYWeZa \[ ^\YbWb ud\ iaXpa[ a XW\bZa _W iWpZ_ZaeW \
ud\ hdbia[ ]Zh\Y_a_\ yWY[a] \ _\ Z_\Zab� Wdg aZe_ag d[a
XW\bZa a[WYWba ud\ yWv\ iW[X]\pa[\ep\ a b\epZ[\e}
pa]Zb[Wb \ iWe^\en�\b ^a�Zab \ _\be\i\bbtYZabg poW yY\}
ud\ep\b eab \bpVpZiab _W Xabba_W� XWY yZ[g d[ XYWyde_W
b\ebW _\ ]ZvanoW � p\YYa eapa] � � bda [\[�YZa \ � _a
bda v\ep\q f]V[ _\ pd_W ZbbWg XW_\[Wb \eiWepYaY e\bba
WhYa _dab [aYiab _a XW\bZa _\ cYd[[We_� a X\Yi\X}
noW _Ya[tpZia Wd h\[}sd[WYa_a _W _\b\eiWepYW \ a
^ZboW Whb\bbZ^a _W Whbptid]Wq RSTîéè ïáðUêè V W ]Z^YW \[
ud\ yWYa[ Xdh]Zia_Wb a]vdeb _Wb XW\[ab aepW]�vZiWb _W
XW\pag iW[W �|W [\ZW _W ia[ZesW�g W ��W\[a _\ b\p\
yai\b�g ��da_YZ]sa�g ��Wa_a _W a[WY�g �fe\_Wpa h�]va}
Ya�g �`Wpa �\YW� \ ��ey�eiZa�q
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`aY]Wb cYd[[We_ _\ fe_Ya_\ eabi\d \[ �pahZYa

_W ~apW c\epYW ¬~Zeab ­\YaZb®g \[ lj _\ WdpdhYW _\
jkm¯g eWeW yZ]sW _\ `aY]Wb _\ �ad]a fe_Ya_\g ya�\e}
_\ZYWg \ °d]Z\pa fdvdbpa cYd[[We_ _\ fe_Ya_\q �WY
^W]pa _\ jkj±g yWZ a]deW _W XY\bpZvZa_W `W]VvZW fYea]_Wg
_\ ²\]W ³WYZ�Wep\ \g \[ jkj´g _W `W]VvZW feisZ\pa _a
`W[XaesZa _\ °\bdbg _\ |W^a µYZhdYvWg _\ We_\ yWZ \�}
Xd]bWg \[ jkjkg XWY �ZebdhWY_ZeanoW [\epa]�q |\bb\b
XYZ[\ZYWb aeWb iW[\nWd a \biY\^\Y \ a Y\i\h\Y XY\[Za}
n�\b X\]Wb b\db p\�pWbg a]V[ _\ pYa^aY iWes\iZ[\epW iW[
fyWebWfYZeWb _\~\]W µYaeiW \­dbpa^W`aXae\[aq|W
\epaepWg yWZ iW[ W Y\pWYeW a ²\]W ³WYZ�Wep\g WiWYYZ_W \[
jk¯mg ud\ \]\ X{_\ p\Y iWepapW iW[ Wb vYae_\b eW[\b _a
Zep\]\ipda]Z_a_\ _a iaXZpa] [Ze\ZYa \ aZe_a Xdh]ZiaY b\db
\biYZpWb ea b\noW �¶WiZaZb� _W ·ê¸ñêá æð âêëèUq r[ jk¯lg
cYd[[We_ \epYWd XaYa a rbiW]a _\ ¹_WepW]WvZa \ µaY}
[tiZa _\ ²\]W ³WYZ�Wep\g _\ We_\ baZdg _WZb aeWb _\XWZbg
iW[ d[ _ZX]W[a _\ yaY[aiºdpZiW � XYWyZbboW ud\ edeia
\�\Yi\d XaYag b\vde_W \]\g �XY\b\Y^aY a ba�_\ _Wb WdpYWb�q

r[ jk¯»g ZeZiZWd iWYY\bXWe_ºeiZa iW[ ~aed\]
²ae_\ZYag XWY ud\[ _\[WebpYa^a vYae_\ a_[ZYanoWq
�a[hV[e\bb\[\b[W aeW iWes\i\d ²]aZb\`\e_aYbg �aY}
bZ]a _Wf[aYa]g ¹b¼a]_ _\fe_Ya_\ \~aYZW _\ fe_Ya_\g
vYdXW ud\ ya�Za bda ya[Wba Ẑav\[ _\ �Y\_\biWhYZ[\epW�
_W ²YabZ]q f XaYpZY _\ \epoWg iW[\nWd a pYWiaY iWYY\bXWe}
_ºeiZab iW[ ~aYZW _\ fe_Ya_\g a ud\[ _\_ZiaYZa b\d
XYZ[\ZYW ]Z^YWq r[ jk¯½g \]\ yde_Wdg \[ iW[XaesZa _\
~aYpZeb _\f][\Z_agr[w]ZW~WdYa \­Y\vWYZaeW`ae\_Wg
W X\YZ�_ZiW R ¾ð¿êUíèg Z[XWYpaep\ ^\wid]W [W_\YeZbpa
[Ze\ZYW ud\g aX\baY _\ p\Y pZ_W aX\eab pYºb Xdh]Zian�\bg
\�\Yi\d yde_a[\epa] Zey]dºeiZa ea _Z^d]vanoW _ab Z_\Zab
^aevdaY_Zbpab eW \bpa_W _\ ~Zeab ­\YaZbq �a[hV[ \[
jk¯½g iabWd}b\ iW[cW]WY\b cdpYa _\ ~WYaZbg iW[ ud\[
p\^\g \[ jk¯Àg W yZ]sW `aY]Wb µ]t ẐWg [WYpW aX\eab [\Za
sWYa _\XWZb _\ b\d eabiZ[\epW \g XWY ZbbWg yWZ sW[\eav\}
a_W X\]W XaZ iW[ W XW\[a �¹ ud\ ^Z^\d [\Za sWYa�q r[
jk¯´g eabi\ bda yZ]sa ~aYZa °d]Z\pag ud\ b\ pWYeaYZa bda
vYae_\ iW[XaesZa aW ]WevW _a ^Z_aq

r[ jk¯± abbd[Zd W XWbpW _\ Y\_apWY}is\y\ _W ·ê¸ñêáæð âêëèUg iaYvW ud\ _\Z�aYZa aX\eab \[ jk¯k XaYa pWY}
eaY}b\ ad�Z]ZaY _\ Y\_anoW eWâêëèU ÁðñèêUg �YvoW WyZiZa]
_W \bpa_Wq r[ jk¯´ Xdh]ZiWd ea ¾ð¿êUíè æð RëíñáïáÂèTêèg
_\ ¶oW �ad]Wg W XW\[a �|W [\ZW _W ia[ZesW�g ud\ iad}
bWd \eWY[\ \bi�e_a]W eWb [\ZWb ]Zp\YtYZWb _a VXWia \ b\
pWYeWd d[ _Wb bw[hW]Wb _a XWVpZia _\ cYd[[We_q r[
jklmg Xdh]ZiWd RSTîéè ïáðUêèg Y\deZoW _Wb ^\YbWb ud\
sa^Za XYW_d�Z_W _\b_\ jk¯½ \[ d[a \_ZnoW _\ aX\eab
½mm \�\[X]aY\bg idbp\a_a X\]W XY�XYZW XW\paq fZe_a \[
jklmg _\d}b\ pa[hV[d[_Wb vYae_\b[W[\epWb _\ ^ZYa}
_a ea iaYY\ZYa _\ cYd[[We_g udae_W b\ pWYeWd ad�Z]ZaY
_\ vahZe\p\ _W b\iY\ptYZW _\ Zep\YZWY `YZbpZaeW~aisa_Wg
Xabbae_Wg [aZb paY_\g a WyZiZa] _\ vahZe\p\ udae_W b\d
a[ZvW ­dbpa^W `aXae\[a bdhbpZpdZd ~aisa_Wq f \e}
pYa_a XaYa W b\Y^ZnW X�h]ZiW V yY\ud\ep\[\ep\ aXWepa_a
iW[W Y\bXWebt^\] XWY _aY a cYd[[We_ a \bpahZ]Z_a_\ yZ}
eaei\ZYa e\i\bbtYZa XaYa iWepZedaY a b\ _\_ZiaY �b ]\pYabq
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r[ jkllg abbd[Zd W iaYvW _\ Y\_apWY _\ R ÄñêÅîëè \ b\vdZd ­dbpa^W
`aXae\[a udae_W \bp\ yWZ eW[\a_W Zep\Y^\epWY y\_\Ya] \[ ~Zeab ­\YaZbq
|W aeW b\vdZep\g pWYeWd}b\ bZ[d]pae\a[\ep\ Y\_apWY eWb X\YZ�_ZiWbâêëèU
ÁðñèêUg ãUíèæá æð âêëèU \ ·ê¸ñêá æè Äèñæðg pYaeby\YZd}b\ iW[ a ya[w]Za XaYa
W ÆZW _\ °ae\ZYWg \epoW iaXZpa] _W Xawbg \ XabbWd a pYaha]saY iW[W is\y\ _\
vahZe\p\ _\ ­dbpa^W `aXae\[ag eW[\a_W [ZeZbpYW _\ r_dianoW \ ¶a�_\
��h]Ziaq fZe_a \[ jkl»g Xdh]ZiWd ÇñðÈá æèU èSéèUg b\d b\vde_W ]Z^YW _\
XW\[abg \[ X\ud\ea \_ZnoW _\ ¯mm \�\[X]aY\bg idbp\a_a X\]a iWWX\YapZ^a
¹b f[ZvWb _W ÉZ^YWq r[ jk»mg ^\ZW a X�h]ZiW b\d p\Yi\ZYW ]Z^YWg Êðëíêéðëíáæá éîëæág aZe_a \[ X\ud\ea pZYav\[ _\ j½m \�\[X]aY\bg _ZbpYZhdw_Wb \epY\
b\db a[ZvWb [aZb XY��Z[Wbq

µWZ aX\eab \[ jk»¯ ud\ cYd[[We_ iWeb\vdZd Xdh]ZiaY a XYZ[\ZYa
\_ZnoW iW[\YiZa] _\ d[ _\ b\db ]Z^YWb _\ XW\[abg ËáðUêèUg X\]a XY\bpZvZWba
ÉZ^YaYZa °WbV ¹]Ì[XZWq f XaYpZY _\bb\ [W[\epWg ab Xdh]Zian�\b _\ b\db
^W]d[\b _\ XW\[ab \ pa[hV[ _\ bdab iY{eZiabg \ebaZWb \ pYa_dn�\b b\ pWY}
eaYa[ ia_a ^\� [aZb yY\ud\ep\b \ Y\iWes\iZ_ab eaiZWea] \ Zep\YeaiZWea]}
[\ep\q r[ jk»½g cYd[[We_ _\b]ZvWd}b\ _W vahZe\p\ _\ `aXae\[ag b\[
apYZpWbg \g [aZb paY_\g yWZ isa[a_W XWY ÆW_YZvW ~\]W µYaeiW _\ fe_Ya_\
XaYa Zep\vYaY a _ZY\noW _W c\XaYpa[\epW _\ �apYZ[{eZW ³Zbp�YZiW \
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fYpwbpZiW |aiZWea]g We_\ b\ pWYeWd ydeiZWetYZW \bpt^\] \[ jk½l \ We_\
X\Y[ae\i\d apV jk±¯g aeW \[ ud\ b\ aXWb\epWd _W iaYvW _\ is\y\ _\ b\noW
aX�b l½ aeWb _\ b\Y^ZnW X�h]ZiWg p\e_W Y\i\hZ_W apV [\b[W d[a iaYpa _\
]Wd^WY _W [ZeZbpYW _a \_dianoW _a VXWiaq

fW ]WevW _\ bda iaYY\ZYa ]Zp\YtYZag `aY]Wb cYd[[We_ _\ fe_Ya_\ Y\}
i\h\d Ze�[\YWb XYº[ZWb XWY b\db \biYZpWbg \epY\ \]\b V XWbbw^\] _\bpaiaY W
XYº[ZW X\]W `WezdepW _a ¹hYa ¬jk»±®g W µ\Yeae_W `sZeav]Za ¬jk±l®g Édwba
`]td_ZW _\ ¶Wdba ¬jk±l®g W XYº[ZW _\ �W\bZa _a fbbWiZanoW �ad]Zbpa _\
`YwpZiWb ÉZp\YtYZWb ¬jkÀ»®g W XYº[ZW ²Yabw]Za _\ ÉZp\YapdYa ¬jkÀ½®g W XYº[ZW
rbptiZW _\ ¶t ¬jk´m®g W ~WYva_W ~ap\db ¬jk´mg \[ �WYpdva]®g \epY\ WdpYWbq
r[ jk´¯g XWY WiabZoW _Wb ´m aeWb _\ eabiZ[\epW _W XW\pag sWd^\ vYae_\b
iW[\[WYan�\b eW Xawbg iW[ \�XWbZn�\b ea µde_anoW `aba _\ ÆdZ ²aYhWbag
ea ²Zh]ZWp\ia |aiZWea] \ iW[ bdX]\[\epWb iW[\[WYapZ^Wb Xdh]Zia_Wb \[
vYae_\ XaYp\ _Wb zWYeaZb hYabZ]\ZYWbq r[ lj _\ zae\ZYW _\ jk´Àg cYd[[We_
\biY\^\d b\d �]pZ[W XW\[ag �r]\vZa a d[ pdiaeW [WYpW�g ud\ Zep\vYWd W
]Z^YW ÎèñðÏðSSg W �]pZ[W ud\ WYvaeZ�Wd \[ ^Z_aq r[ ½ _\ avWbpW _W [\b[W
aeWg _\XWZb _\ d[a Zep\YeanoW _\ _WZb [\b\bg ya]\i\d bda yZ]sa aiW[\pZ_a _\
d[ i�ei\Yq ¹ XW\pa bWhY\^Z^\d aX\eab _W�\ _Zab � [WYp\ _\ ~aYZa °d]Z\pag
ya]\i\e_W _\ XYWh]\[ab iaY_waiWb \[ jÀ _\ avWbpW _\ jk´Àq
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`aY]Wb cYd[[We_ _\ fe_Ya_\ yWZg b\[ bW[hYa _\ _�^Z_abg d[ sW}

[\[ _\ b\d p\[XW \ bda XW\bZa [WbpYa [dZpW h\[ ud\ \]\ XabbWd X\]Wb
\^\epWb [aZb bZveZyZiapZ^Wb _W bVid]W ÖÖg iW[W ab _dab vYae_\b vd\YYabg ab
_dab vYae_\b _Zpa_dYab ud\ W ²YabZ] ^Z^\dg ab p\ebab _ZbXdpab _W X\YwW_W _a
­d\YYa µYZag W bdYvZ[\epW _\ _Z^\YbWb [W^Z[\epWb aYpwbpZiWb _\ ^aevdaY_ag
Wb a^aenWb p\ieW]�vZiWb \ bWiZaZb _a VXWiag \epY\ WdpYWbq rbX\iZa][\ep\ eW
ud\ b\ Y\y\Y\ aW p\[XW aep\YZWY � Xdh]ZianoW _\ RSTîéè ïáðUêèg V Z[XWYpae}
p\ pYapaY _a Y\]anoW _\ cYd[[We_ iW[ Wb [W^Z[\epWb \bpVpZiWb ud\g bdY}
vZ_Wb \[ yZeb _W bVid]W Ö�Ö \ XYZeiwXZW _W bVid]W ÖÖg ^Z\Ya[ XaYa [d_aY
XYWyde_a[\ep\ ab iWei\Xn�\b _\ ]Zp\YapdYa \ _\ aYp\ \[ v\Ya]q

|W ²YabZ] \[ ud\ eabi\d \ iY\bi\d cYd[[We_g aZe_a XY\_W[Zea^a[g
ea XW\bZag Wb [VpW_Wb _\ iYZanoW \ iWei\ZpWb _W �aYeabZaeZb[Wg _W ¶Z[}
hW]Zb[W \ _W �\ed[hYZb[Wg [ab ud\ zt sa^Za[ bZ_W \bvWpa_Wb \ _a_W b\db
[\]sWY\b yYdpWb eWb �]pZ[Wb _\iºeZWb _W bVid]W aep\YZWYq ¹ ud\ Y\bpa^a
eab XYZ[\ZYab _Via_ab _W bVid]W ÖÖ \Ya[ XW\pab udab\ b\[XY\ [\_ZaeWbg
XY\bWb a yWY[ab iWe^\eiZWeaZb \ a d[a ]Zevdav\[ habpaep\ aYpZyZiZa]q |a
XYWbag XY\_W[Zea^a[ Wb Y\bpWb _\ d[ Æ\a]Zb[W eapdYa]Zbpag _\ iWY [de}
_aea Wd Y\vZWea]Zbpag ud\ Zvda][\ep\ zt sa^Za[ _a_W Wb b\db [\]sWY\b Y\}
bd]pa_Wbq rbbab ^\Yp\ep\b \bpVpZiab Y\XY\b\epa^a[ W vWbpW \ W \bXwYZpW _ab
i]abb\b _W[Zeaep\b hYabZ]\ZYab \ \Ya[ XYWp\vZ_ab XWY ZebpZpdZn�\b iW[W ab
aia_\[Zab _\ ]\pYab \ ab ZebpZpdZn�\b _\ \ebZeWq

x iWepYa W iWe^\eiZWea]Zb[W \ a ZeiaXaiZ_a_\ _\bbab aepZvab yWY[ab
_\ iYZaY\[ ]Zp\YapdYa \ aYp\ ud\ _\bb\[ iWepa _ab eW^ab Y\a]Z_a_\b bWiZaZb
\ pVieZiab ud\ ^oW b\ ZebdYvZY Wb Zep\]\ipdaZb Y\eW^a_WY\b _W ~W_\YeZb[Wq
�W_a^Zag a [aYisa _ab ^aevdaY_ab eW Xawb yWZ ]\epa \ bW[\ep\ aX�b W yZ[
_a �YZ[\ZYa ­d\YYa ~de_Za] yWZ ud\ b\ iW[\nWd a WYvaeZ�aYg \[ ¶oW �ad]Wg
a]vW ud\ b\ XW_\YZa isa[aY _\ d[ [W^Z[\epW id]pdYa] _\ ^aevdaY_aq rbb\
X\YwW_W iWZeiZ_Zd iW[ W ai\]\Ya[\epW _W XYWi\bbW _\ Ze_dbpYZa]Z�anoW _W
²YabZ] \ _a XYWbX\YZ_a_\ Xad]Zbpa v\Ya_a X\]W iW[VYiZW _W iayVq x e\bb\
iWep\�pW ud\ W Xawb iW[\nWd a b\ Y\a^a]ZaYg a ud\bpZWeaY bdab Y\XY\b\epa}
n�\b ea a]pdYa _W i\ep\etYZW _a �e_\X\e_ºeiZaq �W_W \bb\ a[hZ\ep\ aZe_a
iWepa^a iW[ a ZebXZYanoW _W i\etYZW \dYWX\dg \[ ud\ b\ XWXd]aYZ�a^a[
Wb [W^Z[\epWb _\ Y\eW^anoW aYpwbpZiag XY\WidXa_Wb \[ \�XYZ[ZY a eW^a
iZ^Z]Z�anoW [\iaeZ�a_a ud\ _\bXWepa^a eW eW^W bVid]W _\ iZ_a_\b ia_a ^\�
[aZWY\b \ [aZb _Z^\Ybabq

f iWezdvanoW _\bb\b \]\[\epWb id][ZeWd ea Y\a]Z�anoW _a zt sZbp�YZia
¶\[aea _\ fYp\ ~W_\Yeag WiWYYZ_a eW �\apYW ~deZiZXa] _\ ¶oW �ad]Wg
\epY\ jj \ j´ _\ y\^\Y\ZYW _\ jk¯¯g ud\ iWepWd iW[ eW[\b _\ zW^\eb \biYZ}
pWY\bg iW[W ¹b¼a]_ _\ fe_Ya_\g ~\eWppZ c\] �ZiisZag ~aYZW _\ fe_Ya_\g
­dZ]s\Y[\ _\ f][\Z_ag ~aed\] ²ae_\ZYa ¬eoW \bp\^\ eW \^\epWg [ab b\d

×ØÙÚÛÜÝÞßÛà ÝØáØÝØâßØ ãà
äØÝåàæà æØ çÝãÙßÞèéà êÞçØÝëÝÞã æà
ìÞÛÜàêÞßÛà äãÝã àíàæØÝÙÞßÛàî
ïéà ßØ çÝãçã æØ ÚÛ ÛàðÞÛØÙçà
àÚ Øßñàêã êÞçØÝëÝÞãò Ø ßÞÛ æØ ÚÛã
æØßÞóÙãèéà äãÝã ãÜÝãèãÝ ãß çØÙâ
æôÙñÞãß æã äÝàæÚèéà äàõçÞñã
öÚØ ÛãÝñãÝãÛ ØßßØ äØÝåàæàî ÷Øâ
êãñÞàÙãæà ø ÞæØÞã æØ äØÙÚÛÜÝãò
æØ ãêóà ÞÙæØáÞÙÞæàò ÝØÛØçØÙæà ã
ÛàÛØÙçàß æØ ÝØáêØùúØß ÞÙçØÝÙãßò
à ×ØÙÚÛÜÝÞßÛà ßØ ñãÝãñçØÝÞûã
äàÝ çØÛãß ñàçÞæÞãÙàßò ØÙðàêçàß
äàÝ ÚÛã çØÛëçÞñã æØ ÛØêãÙñàâ
êÞã Ø ÛàÝÜÞæØû ðØêãæãßò ØÛ ÚÛ
ßØÙçÞÛØÙçãêÞßÛà ãçØÙÚãæà öÚØ
ßØ ØùäÝØßßã äàÝ ðØÝßàß üÛãÞß
ßÚãðØßýî ìéà ãêóÚÙß æØ ßØÚß ÝØâ
äÝØßØÙçãÙçØß þêØóëÝÞà íãÝÞãÙàò
÷ÞÜØÞÝà ÿàÚçàò �ÚÞê�ØÝÛØ æØ
�êÛØÞæã Ø íëÝÞà ×ØæØÝÙØÞÝãßî
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XW\[a �¹b baXWb� yWZ _\i]a[a_W XaYa W X�h]ZiW® \ ÆW}
ea]_ _\ `aY^a]sWg \ _\ WdpYWb aYpZbpabg iW[W Wb XZepWY\b
r[Z]ZaeW cZ `a^a]iaepZ \ feZppa ~a]yappZg W \bid]pWY
�ZipWY ²Y\is\Y\p \ W iW[XWbZpWY ³\ZpWY �Z]]a}ÉWhWbq
f ¶\[aea _\ fYp\ ~W_\Yea b\ _\b_WhYWd \[ ]Z^YWb
_\ b\db XaYpZiZXaep\bg \[ Y\^Zbpab ud\ _Z^d]vaYa[ bdab
Z_\Zab \ p\�pWb \ \[ WdpYab [W^Z[\epan�\b X\]W Xawbg
bWhY\pd_W eW ÆZW _\ °ae\ZYW \ \[ ~Zeab ­\YaZbq

r[ ]Zesab v\YaZbg Wb [W_\YeZbpab iW[hapZa[ a bW}
]\eZ_a_\ \ a [\iaeZiZ_a_\ _ab yWY[ab yZ�ab _W Xabba}
_Wg ahYZe_W \bXanW XaYa a ]Zh\Y_a_\ _\ iYZanoW \ XaYa
a \�X\YZ[\epanoW \bpVpZiaq �YWXdesa[ YW[X\Y iW[ W
Xabba_Wg ZbpW Vg iW[ a yWY[a _\ iWei\h\Y a aYp\ \ a
bWiZ\_a_\ XY�XYZab _ab \biW]ab \epoW iWebZ_\Ya_ab d]}
pYaXabba_abg iW[W �aYeabZaeZb[Wg Æ\a]Zb[W \ ÆW[ae}
pZb[Wq ²dbia^a[ a Ze_\X\e_ºeiZa [\epa] hYabZ]\ZYag
a]iaena_a apYa^Vb _W ahae_WeW _a bdhb\Y^ZºeiZa Ze}
p\]\ipda] � rdYWXag _\Z�ae_W _\ ]a_W \bX\iZa][\ep\
ab Zey]dºeiZab XWYpdvd\ba \ yYaei\baq ¹b [W_\YeZbpab
_\b\za^a[g aZe_ag eW^ab yWY[ab _\ Y\XY\b\epaY a Y\a}
]Z_a_\g [aZb _\ aiWY_W iW[ Wb a^aenWb pVieZiWb \ bW}
iZaZb _W [de_W \[ ud\ ^Z^Za[q °depW a ZbbWg \bpa^a[
pa[hV[ � XYWidYa _\ d[a eW^a ]Zevdav\[g ud\ pYa_d}
�Zbb\ [\]sWY audZ]W ud\ \Ya iaYaip\YZbpZia[\ep\ hYabZ}
]\ZYW \ b\ _ZbpaeiZabb\ _W aYpZyZiZa]Zb[W ud\ sa^Za bZ_W
a ]wevda ]Zp\YtYZa XY\_W[Zeaep\ apV \epoWq x abbZ[ ud\
Xabba[ a b\Y ^a]WYZ�a_ab ab p\[tpZiab _W iWpZ_ZaeW \[
_\pYZ[\epW _Wb p\[ab vYae_Z]Wud\ep\b \ a ]Zevdav\[
iW]WudZa] \ W sd[WY \[ WXWbZnoW � bW]\eZ_a_\ ya]ba \
� b\YZ\_a_\ ay\pa_aq

|W ]Z[Zp\g \bba ah\YpdYa aW eW^W Y\XY\b\epa^a a
ai\ZpanoW _\ pd_W ud\ yWbb\ hYabZ]\ZYWg _a ZeiWYXWYa}
noW _W ^Wiahd]tYZW \ _a bZepa�\ eaiZWeaZbg apV \epoW
iWebZ_\Ya_Wb d[a yWY[a _\v\e\Ya_a _W XWYpdvdºb ]d}
bZpaeWq ¹b p\[ab pa[hV[ _\Z�a^a[ _\ b\Y _Zbpaep\b
\ pYaebX]aepa_Wb _a rdYWXa XaYa b\Y\[ pZXZia[\ep\
eaiZWeaZbg \g abbZ[g Wb [W_\YeZbpab b\ ^W]pa^a[ XaYa
W e\vYW \ XaYa W Ze_wv\ea a yZ[ _\ \eiWepYaY e\]\b
d[ XYZ[ZpZ^Zb[W ZebXZYa_WYg p\epae_W eoW pW[t}]Wb
[aZb X\]W �hW[ b\]^av\[� iW[W yZ�\Ya[ adpWY\b _W
Xabba_Wq µZea][\ep\g W ~W_\YeZb[W bZveZyZiWd d[

YW[XZ[\epW _\ ]Z[Zp\b \epY\ Wb vºe\YWb� a XYWba \b}
pa^a XY\b\ep\ ea XW\bZag a XW\bZa ea XYWba \g aZe_ag
\�ZbpZa[ iabWb \[ ud\ XYapZia[\ep\ eoW sa^Za [aZb
_ZbpZenoW \epY\ d[a iWZba \ WdpYag _ae_W ^Z_a a eW^Wb
vºe\YWb Zep\Y[\_ZtYZWbq

`aY]Wb cYd[[We_ _\ fe_Ya_\ eoW pW[Wd XaYp\
_ZY\pa eWb aiWep\iZ[\epWb _\ y\^\Y\ZYW _\ jk¯¯g XWZbg
a \bba a]pdYag \Ya aX\eab d[ zW^\[ _\ jk aeWb ud\ ^Z^Za
\[ ²\]W ³WYZ�Wep\q repY\paepWg ZbbW eoW Z[X\_Zd ud\
\]\ h\h\bb\ ]aYva[\ep\ _a yWep\ _Wb XYZeiZXaZb adpWY\b
_W X\YwW_W \ ud\ iW[devabb\ _\ b\db XYZeiwXZWb \bpV}
pZiWbg \bX\iZa][\ep\ eWb aeWb bdhb\ud\ep\b � ¶\[aea
_\ ¯¯q µWZ abbZ[ ud\ W ~W_\YeZb[W \iWWd \[ ~Zeab
­\YaZb \ ud\ cYd[[We_ yde_Wdg zdepW iW[ ~aYpZeb
_\ f][\Z_ag ­Y\vWYZaeW `ae\_W \ r[w]ZW ~WdYag W
X\YZ�_ZiW [W_\YeZbpa R ¾ð¿êUíèg ud\ a XaYpZY _\ jk¯½
_Z^d]vWd ab Z_\Zab \ ab iW[XWbZn�\b _\ ^aevdaY_a XaYa
_\epYW _W ²YabZ]q

`W[W [\eiZWea_Wg habpaep\ bZveZyZiapZ^a _\b}
b\ a]Zesa[\epW \bpVpZiW yWZ a iWYY\bXWe_ºeiZa ud\
cYd[[We_ \bpah\]\i\dg a XaYpZY _Wb aeWb _\ jk¯mg
iW[ a]vdeb _Wb XYZeiZXaZb adpWY\b _W XYZ[\ZYW [W}
[\epW [W_\YeZbpa� ~aed\] ²ae_\ZYa \ ~aYZW _\
fe_Ya_\q r[ jk¯»g Wb [W_\YeZbpab _\ ¶oW �ad]W WY}
vaeZ�aYa[ d[a iaYa^aea \[ _ZY\noW �b ~Zeab ­\YaZb
iW[ W ZepdZpW _\ _\biWhYZY\[ W ud\ Y\a][\ep\ b\YZa W
²YabZ]g apYa^Vb _W iWepapW iW[ b\d Zep\YZWY XYWyde_Wg
Y\^ZbZpae_W W Xabba_W iW]WeZa] \ haYYWiWq cYd[[We_
aXYW^\ZpWd}b\ _\bb\ [W[\epW XaYa \epYaY \[ iWepapW
iW[ a]vdeb _Wb Zep\vYaep\b _a iaYa^aeaq

�[_Wb yYdpWb Zep\]\ipdaZb _\bb\ \eiWepYW yWZ a Xd}
h]ZianoW _W XW\[a �|W [\ZW _W ia[ZesW� ea ¾ð¿êUíèæð RëíñáïáÂèTêèg \[ jk¯´q rbb\ XW\[a iadbWd Z[\ebW
a]^WYWnWg \g XWY iWepa _\]\g cYd[[We_ yWZ YZ_Zid]aYZ}
�a_W \ Y\Xd_Za_W XWY [dZpWbg [ab a_WYa_W XWY paepWb
WdpYWbg W ud\ W ]\^aYZag [aZb paY_\g a _Z�\Y ud\ b\YZa
XWbbw^\] \biY\^\Y d[ ]Z^YW Zep\ZYW aX\eab iW[ Wb Ze}
bd]pWb \ \]WvZWb ud\ \bb\ b\d XW\[a Y\i\h\dq µapW V
ud\ a Z[av\[ _\ cYd[[We_ iW[W W XW\pa _a X\_Ya
eW ia[ZesWg _W XW\[a Y\X\pZpZ^Wg yZiWd Z[XY\bba ea
]Zp\YapdYa hYabZ]\ZYaq
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RSTîéè ïáðUêèg ]Z^YW ud\ `aY]Wb cYd[[We_ _\ fe_Ya_\ Xdh]ZiWd �b XY�XYZab idbpab \[ jklmg V i]aYa[\ep\
d[ ]Z^YW \biYZpW bWh a VvZ_\ _W XYZ[\ZYW [W^Z[\epW [W_\YeZbpa� V [aZbg V d[ ^\Y_a_\ZYW ]Z^YW XYWvYa[tpZiW _W
[W^Z[\epWg Wd b\zag d[a WhYa ud\ b\ iW[X�\ _\ aiWY_W iW[ ab ]Zesab v\YaZb _\ d[a iWYY\ep\ \bpVpZia Wd _\ X\e}
ba[\epWq |\]\ \bpoW XY\b\ep\bg iW[W ^\Y\[Wb \[ _\pa]s\ [aZb a_Zaep\g a ZYWeZa \ W sd[WY ud\ pZesa[ XWY ZepdZpW
b\ iWepYaXWY � ]Zp\YapdYa _\[abZa_W bVYZa _W Xabba_Wq fbbZ[g \eiWepYa[Wb \[ RSTîéè ïáðUêè Wb XW\[ab}XZa_a
pwXZiWb _Wb [W_\YeZbpabg p\�pWb idYpWb \ is\ZWb _\ sd[WY ud\ yWYa[ X\eba_Wb iW[W d[a yWY[a _\ XYW^WianoW �
XW\bZa pYa_ZiZWea]g eWY[a][\ep\ [dZpW YwvZ_a \ iZYidebX\ipaq �\Y\[Wbg Zvda][\ep\g a XY\b\ena _a \�X\YZ[\epa}
noW ]ZevdwbpZiag _W \[XY\vW _W iW]WudZa]Zb[W \ _W ^\YbW ]Z^Y\g yWY[ab _\ Y\a^a]ZaY \ Y\eW^aY a pYa_ZnoW ]Zp\YtYZa \
id]pdYa] hYabZ]\ZYaq �[ _\b_WhYa[\epW eapdYa] _\bba hdbia XWY eW^ab yWY[ab _\ _Z�\Y \ _\ Y\XY\b\epaY W [de_Wg
a WhYa _Yd[[We_Zaea ^aZ ahYZY d[ vYae_\ \bXanW XaYa a [\pa]Zevdav\[g Wd b\zag XaYa XW\[ab ud\ Y\y]\p\[ bWhY\ W
XY�XYZW ya�\Y XWVpZiWg a]vW [dZpW iW[d[ eW ~W_\YeZb[Wq

� bLMNOPQM cIK�LdLI�
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f WhYa ]Zp\YtYZa _\ `aY]Wb cYd[[We_ _\ fe_Ya_\
Vg iW[W b\ X{_\ iWebpapaYg Z[\ebaq fX\eab bda XW\bZag
vºe\YW X\]W uda] b\ pWYeWd iV]\hY\g iW[XY\\e_\[aZb _\
_dab _\�\eab _\ ]Z^YWb ud\ _ZbXdpa[ \epY\ bZ \[ Z[XWY}
p�eiZa \g b\ V XWbbw^\] abbZ[ _Z�\Yg \[ uda]Z_a_\q �\e_W
\biYZpW \epY\ Wb aeWb _\ jk¯m \ W yZ[ _Wb aeWb _\ jk´mg
V eapdYa] ud\ bda WhYa p\esa b\ [W_ZyZia_W aW ]WevW _W
p\[XWq ¶\ Wb XYZ[\ZYWb ]Z^YWb \bpa^a[ iW[XYW[\pZ_Wb
[dZpW _\ X\YpW iW[ a \bpVpZia \ ab Z_\Zab _W ~W_\YeZb}
[Wg a XaYpZY _\ jk»m \ jk»½g XWY \�\[X]Wg iW[ å Uðëlíêéðëíá æá éîëæá \ R ñáUè æá ïá¿ág Y\bX\ipZ^a[\ep\g a
XW\bZa _\ cYd[[We_ b\ pWYea ia_a ^\� [aZb XW]ZpZ�a_ag
b\[ Y\iaZYg \epY\paepWg \[ d[a ^\Yp\ep\ Xaey]\ptYZaq ¹
p\[XW pa[hV[ V Y\bXWebt^\] XWY \udZ]ZhYaY \ iW[X\e}
baY Wb �\�av\YWb� _W XYZ[\ZYW [W[\epW [W_\YeZbpa \g �
[\_Z_a ud\ Wb aeWb a^aena[g cYd[[We_ ^aZ \�\YiZ}
paY b\d pa]\epW ]Zp\YtYZW \[XY\vae_W yWY[ab ]Zva_ab aW
Xabba_W \ � pYa_ZnoWg \biY\^\e_Wg XWY \�\[X]Wg bWe\}
pWb ¬yWY[a yZ�a a_Wpa_a XWY Ze�[\Yab \biW]ab _\b_\ W
Æ\eabiZ[\epW \ ]\^a_a aW b\d adv\g Wd � bda \�adb}
poWg X\]ab \bpVpZiab XaYeabZaea \ bZ[hW]Zbpa®q fbbZ[g a
XW\bZa _\ cYd[[We_ V ^aYZa_ag YZiag b\[XY\ XYWepa
a aXY\b\epaY eW^ab yai\pab� XYW^a _ZbbW V ud\g apV [\b}
[W udae_W b\ X\ebWd ud\ \]a zt sa^Za [WbpYa_W pd_W W
ud\ XW_\YZag \]a bdYXY\\e_\d� XY��Z[W aW yZ[ _a ^Z_ag
W XW\pag iWes\iZ_W XWY bda pZ[Z_\�g X\]a bda iZYideb}
X\inoWg _\_ZiWd}b\ � iW[XWbZnoW _\ d[ iWezdepW _\
XW\[ab XYWyde_a[\ep\ \Y�pZiWbg ud\ [aZb paY_\ yWYa[
Xdh]Zia_Wb bWh W pwpd]W _\å èéáñ ëèíîñèSq

Æ\bd[ZY Wb XYZeiZXaZb XWepWb _\ d[a WhYa poW
[Wed[\epa] XW_\ XaY\i\Y d[ vYae_\ _\bayZWg [ab
W XY�XYZW cYd[[We_ eWb azd_Wd e\bba _ZywiZ] paY\}
yaq �dae_Wg \[ jk±¯g W XW\pa iW[X]\pWd ±m aeWb _\
Z_a_\g yWZ iWe^Z_a_W XWY b\d \_ZpWYg °WbV ¹]Ì[XZWg a
WYvaeZ�aY d[a RëíáSáTêè ïámíêçèg iW[ b\db [\]sWY\b
XW\[ab Xdh]Zia_Wb apV \epoWq fbbZ[g \]\ _\iZ_Zd b\}
XaYaY b\db \biYZpWb _\ aiWY_W iW[ d[a ]�vZia XY�XYZag
\ eoW b\vde_W d[ XWbbw^\] iYZpVYZW _\ uda]Z_a_\ Wd
_\ yab\b ud\ b\ Xd_\bb\[ ^\YZyZiaY \[ b\d X\YidYbW

XWVpZiWq |W ]dvaY _ZbbWg cYd[[We_ WXpWd XWY YabpY\aY
\[ b\db XW\[ab zt Xdh]Zia_Wb a]vd[ab XY\WidXan�\b \
p\e_ºeiZab ud\ b\[XY\ \bpZ^\Ya[ XY\b\ep\bg eWYp\ae}
_W b\d ia[ZesW \ _\yZeZe_W bda iWebpZpdZnoW iW[W
WhYag iW[W iWezdepW _\ p\�pWbq rbba yWY[a _\ ]\Y a
XW\bZa _Yd[[We_Zaea p\[ bZ_W habpaep\ dpZ]Z�a_ag
d[a ^\� ud\ X\Y[Zp\ d[ Y\pYapW habpaep\ yZ\] _W pW_Wg
Wd b\zag X\Y[Zp\ WYZ\epaY a ]\ZpdYa _Wb p\�pWb _W XW\pa
_\ aiWY_W iW[ p\[ab ud\ b\[XY\ Y\pWYea[ \g W ud\ V
aZe_a [aZb Z[XWYpaep\g XWbbZhZ]Zpa iW]WiaY \[ _Zt]WvW
XW\[ab _\ WhYab \ _\ VXWiab _ZbpZepabq

c\bb\ [W_Wg cYd[[We_ _Z^Z_\ bda XW\bZa \[
eW^\ iWezdepWb p\[tpZiWbq ¹ XYZ[\ZYW _Z� Y\bX\ZpW aW
nopnqrpstg Wd b\zag boW aud\]\b XW\[ab ud\ pYa�\[
d[ ud\bpZWea[\epW _a X\YbWea]Z_a_\g _a Z_\epZ_a_\
\ _W ud\ bZveZyZia b\Y a]vdV[g b\za _\ [W_W ZbW]a_Wg
b\za _\epYW _\ bda iW]\pZ^Z_a_\g W sW[\[ Y\]aiZWea}
_W � iW[deZ_a_\q r[ b\vdZ_ag ^\[ WdpYW p\[a \�pY\}
[a[\ep\ Z[XWYpaep\ XaYa a XW\bZa _Yd[[We_Zaea� a
uvwwx oxuxyg Y\XY\b\epa_a \bX\iZa][\ep\ X\]a Y\]anoW
_W XW\pa iW[ a iZ_a_\ _\ �pahZYag [ab pa[hV[ \�}
X]WYa_a eW ud\ _Z� Y\bX\ZpW � bda ]ZvanoW iW[ ~Zeab
­\YaZb \g \[ �]pZ[a Zebp�eiZag Y\]aiZWea_a � bda iWe}
_ZnoW _\ hYabZ]\ZYW \ aW ud\bpZWea[\epW bWhY\ W ud\
ZbbW Y\XY\b\epa^aq ¹ p\Yi\ZYW p\[a V a zx{rynxg XY\b\ep\
eWb XW\[ab ud\ \�X]WYa[ ab Y\]an�\b _\ abi\e_ºeiZa
\ _\bi\e_ºeiZa _W XW\pag abbdepW ud\ aiaha b\ iYd�ae}
_W iW[ W aep\YZWYq f b\vdZYg W p\[a \biW]sZ_W V W _a
x{n|xpvg poW bZveZyZiapZ^W XaYa Wb aYpZbpab [W_\YeZbpabg
XaYa Wb udaZb ab Y\]an�\b _\ a[Z�a_\ yWYa[ d[ [\ZW
_\ _Zyde_ZY Z_\Zab \ _\ b\ zdepaY aWb b\db XaY\b a yZ[
_\ iW[hap\Y a aYp\ Xabba_Zbpaq r[ udZepW ]dvaYg \bpt
W }~t�sv �t}nxyg ZbpW Vg XW\[ab \[ ud\ W [de_W \
bdab zdbpZnab \ ZezdbpZnab \bp\za[ \[ ud\bpoWq ¹ b\�pW
p\[a _Z� Y\bX\ZpW aW x{twg abbdepW [aZb _W ud\ yY\}
ud\ep\ \[ pW_a a ]Zp\YapdYag [ab ud\ \[ cYd[[We_
^aZ \eiWepYaY d[ W]saY eoW iWe^\eiZWea]g _Zbpaep\ _\
b\epZ[\epa]Zb[Wbq f {vuxyno�sx�v{ \ a Y\y]\�oW bW}
hY\ a XY�XYZa XW\bZa \ bWhY\ a ]Zp\YapdYa ^º[ \[ bVpZ}
[W ]dvaYg \bpae_W pa[hV[ XY\b\ep\b \[ pW_a a WhYa
_W XW\pa� \bpa pa[hV[ V d[a p\[tpZia [dZpW iaYa aWb
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[W_\YeZbpabg ^ZbpW ud\ d[ [W^Z[\epW ud\ XYWX�\ d[a eW^a ]Zevdav\[g
d[a eW^a yWY[a _\ \biY\^\Y W [de_Wg \[ v\Ya] _\_Zia [dZpW p\[XW Y\}
y]\pZe_W bWhY\ \bbab eW^ab yWY[abq |oW [dZpW _Zbpaep\ _W aep\YZWYg W X\}
e�]pZ[W p\[a _Z� Y\bX\ZpW aWb \�\YiwiZWb ]�_ZiWbg ZbpW Vg aWb �t�t� }t{ x
yno�sx�v{g ud\ \bpoW ]Zva_Wb _ZY\pa[\ep\ � \�X\YZ[\epanoW ]ZevdwbpZia \
aW iWeyYWepW _W ya�\Y XWVpZiW iW[ b\db ]Z[Zp\bq µZea][\ep\g W XW\pa p\Y}
[Zea bda b\]\noW apYa^Vb _Wb XW\[ab ud\ iW]Wia ea iap\vWYZa �s{x qn��t�
ts uvouxunqx pv �qn��t�� px v�n�u�o}nx�g Wd b\zag XW\[ab ud\ Ze^\bpZva[
W ud\ bZveZyZia \bpaY eW [de_Wg p\[tpZia ud\ XW_\ b\Y yaiZ][\ep\ abbWiZa_a
�ud\]a _W Ze_Z^w_dWqc\ XWbb\ _\bba _Z^ZboWg habpaep\ Zep\YXY\papZ^ag V XWbbw}
^\] ]\Y XYapZia[\ep\ pW_a a WhYa _Yd[[We_Zaeaq x ]�vZiWg \ W XY�XYZW XW\pa
XY\^Zd ZbbWg ud\ \�Zbp\[ XW\[ab ud\ b\ \euda_Ya[ \[ [aZb _\ d[a b\noWg
Wd [\b[W ud\ d[a X\bbWa W ^\za _\epYW _\ d[ p\[a \ WdpYa X\bbWa _\epYW
_\ WdpYWg W ud\ eoW aed]a \bba \ e\esd[a WdpYa yWY[a _\ ]\Y Wb XW\[ab
_\ cYd[[We_q
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fÓÔ�g«¦Ó §�¨£¥Ó ª£ ¦¤¨£ £¢£j¥Ó£ª£
¹ ]Z^YW RSTîéè ïáðUêè _t \bXanW XYZ^Z]\vZa_W XaYa

a]vd[ab _\bbab yai\pab p\[tpZiab _\yZeZ_ab XWY cYd[}
[We_q rbiYZpW aZe_a \[ d[ X\YwW_W _\ Zep\ebab [a}
eZy\bpan�\b _W ~W_\YeZb[W eW ²YabZ]g W ]Z^YW Wy\Y\i\g
\[ a]vdeb _\ b\db XW\[abg \�\[X]Wb _audZ]W ud\ st _\
[aZb iaYaip\YwbpZiW e\bb\ [W^Z[\epWq �W_\}b\ ^\Y \[
XW\[ab iW[W �|W [\ZW _W ia[ZesW� \ eW ��W\[a _\
b\p\ yai\b� d[ Ze_Z^w_dW ud\ b\ ud\bpZWeag ud\ hdbia
_\biWhYZY ud\[ Vg \bX\iZa][\ep\ XWYud\ b\ \eiWepYa
\[ d[ [de_W [dZpW [aZb iW[X]\�W ud\ W _W Xabba_Wq
³t d[ ud\bpZWea[\epW _\ bZg [ab pa[hV[ _a \�Zbpºe}
iZa \ _W[de_W � bda ^W]paq ¹ XW\pa W ya� \[XY\vae_W W
^\YbW ]Z^Y\g udab\ b\[XY\ b\[[\pYW Wd YZ[ag aZe_a ud\
eoW XY\biZe_a _W YZp[W _a Xa]a^Yag yde_a[\epa] XaYa W
ya�\Y XWVpZiWq f XY\b\ena _W Whbptid]W V bw[hW]W iWeb}
paep\ ea XW\bZa _\ cYd[[We_q ¹ \bXwYZpW [W_\YeZbpa

iW[XaY\i\ \[ RSTîéè ïáðUêèg Zvda][\ep\g apYa^Vb _W
\[XY\vW _a [\pa]Zevdav\[g \[ XW\[ab iW[W ��W\[a
ud\ aiWep\i\d�g ud\ ^oW iW]WiaY \[ i\ea a XY�XYZa
\biYZpa _a XW\bZag \ aZe_a apYa^Vb _W Y\idYbW a zWvWb
iW[ a ]Zevdav\[g iW[W eWb XW\[ab �`Wpa �\YW� \
�fe\_Wpa h�]vaYa�g eWb udaZb \�Zbp\g a]V[ _ZbbWg d[
yWYp\ aX\]W aW sd[WY \ � ZYWeZaq �a[hV[ sd[WYa_Wb
\ ZY{eZiWbg ea_a iWe^\eiZWeaZbg boW Wb XW\[ab \[ ud\
cYd[[We_ pYapa _W a[WYg iW[W WiWYY\ \[ ��Wa_a _W
a[WY�g �¶\epZ[\epa]� \ ��da_YZ]sa�q �Yapa}b\ _\ d[
a[WY XYtpZiWg b\[ Z_\a]Z�an�\bg is\ZW _\ _\b\eiWepYWb
\ _ab _\i\Xn�\b _W [de_W [W_\YeWq µZea][\ep\g pa]}
^\� eoW poW yWYp\[\ep\ a]Zesa_Wb a p\[tpZiab XY�XYZab
_W ~W_\YeZb[Wg [ab ]aenae_W [oWg b\[ _�^Z_ag _\
d[a ]Zevdav\[ XY�XYZa _\ p\�pWb _\ ^aevdaY_ag XW\}
[ab iW[W ��ey�eiZa� \ �`Z_a_\�Zesa uda]ud\Y� pYa�\[
W p\[a _a [\[�YZag ]Zva_W � p\YYa eapa] Wd � ya[w]Zaq
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� ���`	� � �^������� � 	 ����`�^��	
¹ XW\[a ud\ ahY\ RSTîéè ïáðUêè V W iV]\hY\ ��W\[a _\ b\p\ yai\b�q |\]\g \ W pwpd]W eoW XW_\YZa b\Y [aZb i]aYWg

\eiWepYa[Wb b\p\ \bpYWy\b ud\g a XYZeiwXZWg eoW XaY\i\[ iWe\ipa_abg [ab ud\g ]Z_ab \[ iWezdepWg XW_\[ iWebpZ}
pdZY b\p\ _Zy\Y\ep\b abX\ipWb _\ d[ Ze_Z^w_dWg d[ b\Y _\ Z_\epZ_a_\ Y\pWYiZ_a \ _Zydbag pwXZiW _a iWep\[XWYae\Z}
_a_\q f iW[XaYanoW i]tbbZia iW[ a Y\XY\b\epanoW _\bb\ \ep\ _Wb p\[XWb [W_\YeWb V iW[ d[a XZepdYa idhZbpag
ud\ pa[hV[ _\iW[X�\ W b\Y Wd W Whz\pW Y\pYapa_W \[ XaYp\b XaYa ud\ W W]saY _W Whb\Y^a_WY Y\iW[XWesa W pW_Wq

�îèëæá ëèUçê� îé èëÈá íáñíá
�����æêUUð� �èê� �èñSáU� Uðñ vadis\ ëè ¿êæè� � ��� ¡¢£ ¤¥¦¥§¨¥ ©¨¥ª«¬­¥ ®¯¬

®¯¬¨ °±²¬¨ ³¬­®¯¬¨°´µ ¬¶ ¤´¨ ¬·¸
¹¬ª­º´¶ ³¹´¨¹´µ¶ ³°¬­¥»¬±¹¥°´µ¼

½¾¿ÀÀÁÂÃ¿

þ ñÚÜÞßÛà õ ÚÛÛàðÞÛØÙçà ãÝçåßçÞâ
ñà öÚØ ßÚÝóÞÚ Ùà ñàÛØèà æà ßõñÚêà ÄÄ
Åã äãÝçÞÝ æØ ÆÇÈÉÊî þß ãÝçÞßçãß ñÚÜÞßçãß
ÝØäÝØßØÙçãÛ ßØÚß àÜËØçàß Ø ÛàæØêàß æØâ
ñàÛäàÙæàâàß ØÛ áàÝÛãß óØàÛõçÝÞñãßî
ïéà ØùÞßçØ ÛãÞß äØÝßäØñçÞðã ØÛ ßÚãß
àÜÝãßî ×àÝ ØùØÛäêàò ãà äÞÙçãÝ ÚÛ Ýàßçà
æØ áÝØÙçØò à ÙãÝÞû õ ÝØäÝØßØÙçãæà æØ äØÝâ
áÞêò Ø Ùéà æØ áÝØÙçØò Ø ñàÛ ßàÛÜÝãß öÚØ
æéà ã ÞÛäÝØßßéà æØ ðàêÚÛØ Ø æØ äÝàáÚÙâ
æÞæãæØò ñàÛà ßØ áãûÞã çÝãæÞñÞàÙãêÛØÙçØ
ãçõ ØÙçéàî ÌÚæà õ äêãÙàî �ßßÞÛò àß
ñÚÜÞßçãß ÝØñÚßãÛ ã ÞæØÞã æØ ãÝçØ ñàÛà
ÞÛÞçãèéà æã ÙãçÚÝØûãò ãáãßçãÙæà ÙàèúØß
ñàÛà äØÝßäØñçÞðã Ø ÛàæØêãóØÛò ÜØÛ
ñàÛà öÚãêöÚØÝ çÞäà æØ ØáØÞçà ÞêÚßÍÝÞàî
�êóÚÙß óÝãÙæØß ãÝçÞßçãß ñÚÜÞßçãß áàÝãÛ
×ãÜêà ×Þñãßßà ÅÆÎÎÆâÆÇÉÏÊò �ØàÝóØß
ÐÝãöÚØ ÅÆÎÎÑâÆÇÒÏÊò ÓÚãÙ �ÝÞß ÅÆÎÎÉâ
ÆÇÑÉÊ Ø ÔØÝÙãÙæ ÕõóØÝ ÅÆÎÎÆâÆÇÖÖÊî
×ØÙ ÚØÛÜÝÙØÞÞØÙ ßàáâÝãäÜäò æØ ×ãÜêà
×Þñãßßàò õ ã äÝÞÛØÞÝã àÜÝã ñÚÜÞßçãî ïà
ÐÝãßÞêò ÞÙáêÚôÙñÞãß æà ñÚÜÞßÛà äàæØÛ
ßØÝ àÜßØÝðãæãß ØÛ äãÝçØ æàß ãÝçÞßçãß
ÝØÚÙÞæàß Ùà íàæØÝÙÞßÛà æØ ÆÇÑÑò ØÛ
ãêóÚÙß çÝãÜãê�àß æØ åÞñØÙçØ æà ÷Øóà
íàÙçØÞÝàò �ÙçàÙÞà �àÛÞæØ Øò ßàÜÝØçÚâ
æàò Ùã àÜÝã æØ ÌãÝßÞêã æà�ÛãÝãêî
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fXYZ[\ZYa \bpYWy\g Wd yai\g aXY\b\epa}eWb d[a Z[av\[ _\ XW\pa Tèîçìðg
Wd b\zag _\baz\Zpa_W \ XWdiW a_aXpa_W aW [de_Wq ¶\ aep\b W XW\pag \[ v\Ya]g
\Ya d[ b\Y v\eZa]g d[ \bX\ipa_WY XYZ^Z]\vZa_W _W [de_Wg ea [W_\YeZ_a_\
\]\ Xabba a \bpaY \[ _\bazdbp\ iW[ a ^Z_a \ iW[ audZ]W ud\ W YW_\Zag vYanab �
bdv\bpoW _\ d[ XWhY\ �aezW pWYpW�g eoW _\ d[a vYae_\ _Z^Ze_a_\q �W_a^Zag
a ^W� ud\ ya]a eW XW\[a eoW hdbia eWb iW[W^\Y apYa^Vb _a Y\^\]anoW _\bb\
\bpapdpW apYaXa]sa_Wg [ab W]sa XaYa bZ [\b[a iW[ i\Ypa ZYWeZaq f b\vde_a
\bpYWy\ _W XW\[a _\biY\^\ d[a i\ea ud\ pYaebiWYY\g aXaY\ep\[\ep\g ea
Yda \[ d[ Zebpaep�e\W [W[\epW _\ _\b\zWg _a hdbia a[WYWba iWebpaep\q
³t [\pWew[Za udae_W cYd[[We_ _Z� ud\ ab iabab \bpaYZa[ Whb\Y^ae_W Wb
sW[\ebg \bXZae_W}Wbg bdv\YZe_W ud\ \bba X\Yb\vdZnoW _W Whz\pW a[a_W eoW
\biaXa aWb W]saY\b _a bWiZ\_a_\q |a p\Yi\ZYa \bpYWy\g b\vd\}b\ d[a yai\ ud\
iWepZeda \bb\ _\b]d[hYa[\epWg habpaep\ \Y�pZiWg _Zaep\ _W [de_Wq fW _\b}
iY\^\Y a bZ[X]\b iWep\[X]anoW _\ X\Yeab \[ d[ hWe_\ g W XW\pa iYZa b\eba}
n�\b iaXa�\b _\ X\YpdYhaY W W]saY \ W b\epZYg ud\ b\ iW]Wia[ \[ _\baiWY_Wq
|W ^\YbW \[ ud\ cYd[[We_ eWb aXY\b\epa ab iWY\b _ab X\Yeab eW hWe_\g
X\Yi\h\}b\ ud\ a adbºeiZa _\ ^wYvd]ab XaYa b\XaYaY \bbab iWY\b yWZ dpZ]Z�a_a
iW[W Y\idYbW \�XY\bbZ^Wg a yZ[ _\ Ze_ZiaY zdbpa[\ep\ a av]W[\YanoW _\ X\Y}
eab \^Z_\eiZa_a e\bba \bpYWy\� boW paepab \ [ZbpdYa_ab ud\ eoW V XWbbw^\]
_ZbpZevdZ}]abæb\XaYt}]ab d[ab _ab WdpYabq f udaYpa \bpYWy\ � udaYpa yai\ �
\�X�\ W iWeyYWepW iW[ a a]p\YZ_a_\g iW[ d[ �WdpYW� ud\ V b\[\]saep\ aW
�\d�q °t a yai\ b\vdZep\ pYapa _W Ze_Z^w_dW b\epZe_W}b\ ahae_Wea_W X\]a
_Z^Ze_a_\g a]vW [dZpW Y\iWYY\ep\ ea iWep\[XWYae\Z_a_\g d[a VXWia \[
ud\ ^a]WY\b \ iY\enab pYa_ZiZWeaZb \bpoW \[ iYZb\q ¹ p\�pW _\ cYd[[We_
Y\pW[a W p\�pW hwh]ZiW _\ ~ap\db ¯À�»± \ _\ ~aYiWb j½�l»g udae_W °\bdb
i]a[a aWb iVdb� �~\d c\dbç ~\d c\dbç �WY ud\ [\ ahae_Weabp\è�q f X\}
e�]pZ[a yai\ pa[hV[ pYapa _W \bXaepW _Zaep\ _W [de_Wg Y\XY\b\epa_W \[
bda ^abpZ_oW \ eW _\ba[XaYW _W b\Y sd[aeW _Zaep\ _\]\q f]V[ _ZbbWg X\]a
[\enoW � YZ[ag aXaY\i\ aZe_a a Z_\Za _\ ud\ a yWY[a pYa_ZiZWea] _\ b\ ya�\Y
XW\bZa V a]vW bdX\YyZiZa]g eoW Y\XY\b\epa e\i\bbaYZa[\ep\ d[a bW]dnoW XaYa
Wb ud\bpZWea[\epWb _a ^Z_ag ^ZbpWb iW[W a]vW [aZb XYWyde_W \ pYaebi\e}
_\epa]q µZea][\ep\g a _\YYa_\ZYa yai\ XaY\i\ b\ zdbpZyZiaY _W iaYtp\Y \�pY\}
[a[\ep\ iWey\bbZWea] _ab yai\b aep\YZWY\bg apYZhdZe_W uda]ud\Y \�av\YW aW
_\b]d[hYa[\epW iW[ a ]da Wd aW \�i\bbW _\ h\hZ_aq

¹dpYW p\�pW iV]\hY\ ud\ XW_\YZa b\Y Zei]dw_W eab p\[tpZiab _\ \�}
X]WYanoW _W Ze_Z^w_dW \ _W ud\bpZWea[\epW _a \�ZbpºeiZa V �|W [\ZW _W
ia[ZesW�q`W[W^ZbpW aep\YZWY[\ep\gcYd[[We_ yWZ YZ_Zid]aYZ�a_WXWY Ze�}
[\YWb iYwpZiWb \ XWY WdpYWb XW\pab XWY iadba _\bb\ XW\[aq �aYa \]\bg aud\]\
a[WepWa_W _\ Xa]a^Yabg Y\X\pZ_ab \[ _\[abZag b\[ XWepdanoW �a_\uda_a�g
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\[ ud\ b\ dba^a �pZesa� eW ]dvaY _\ �sa^Za�g b\[ YZ[ag b\[ [\pYWg XW_\YZa
b\Y pd_Wg [\eWb XW\bZaq |W \epaepWg \bb\ [\b[W XW\[a iW]Wia a XW\bZa [W}
_\YeZbpa \[ _Zt]WvW iW[ _WZb p\�pWb i]tbbZiWbq r[ XYZ[\ZYW ]dvaYg Y\pW[a W
XYZ[\ZYW ^\YbW _W ��ey\YeW�g _\ f æê¿êëè çáémæêèg XW\[a _W Zpa]ZaeW caep\
f]ZvsZ\YZ ¬j¯±½}jl¯j®� �àðS éðééá æðS çèééêë æê ëáUíñè ¿êíè� ¬�|W [\ZW _W
ia[ZesW _a eWbba ^Z_a�®q |oW habpabb\g Y\pW[a pa[hV[ d[ XW\[a i]tbbZ}
iW _a ]Zp\YapdYa hYabZ]\ZYag d[ bWe\pW _\ ¹]a^W ²Z]ai ¬j´±½}jkj´®g iZpae_W
aud\]\ ud\ V iWebZ_\Ya_W XYW^a^\][\ep\ W [\]sWY XW\[a _W [\]sWY XW\pa
XaYeabZaeW hYabZ]\ZYWq ¹ p\�pW _\ ²Z]aig ud\ p\[ W ^\YbW _\ caep\ iW[W
pwpd]Wg V [dZpW iWes\iZ_W X\]W b\d XYZ[\ZYW udaYp\pW� �`s\vd\Zq `s\vabp\q
�Zesab yapZva_aær pYZbp\g \ pYZbp\ \ yapZva_W \d ^Zesaqæ�Zesab a a][a _\ bW}
esWb XW^Wa_agær a a][a XW^Wa_a _\ bWesWb \d pZesaqqq�q x XWbbw^\] ^\Y ud\
a Y\X\pZnoWg a dpZ]Z�anoW _\bb\ \y\ZpW _\ �^aZ \ ^\[�g zt \bpt XY\b\ep\ eWb
^\YbWb _\ ²Z]aig [abg iW[W \Ya _\ b\ \bX\YaYg eoW st �hYZeia_\ZYa�g pd_W V
y\ZpW _\epYW _Wb ]Z[Zp\b _W YaiZWea] \ _W ud\ b\ iWebZ_\Ya pYa_ZiZWea][\ep\
iW[W _\ hW[ vWbpWq rbb\ zWvW iW[ a pYa_ZnoW ]Zp\YtYZag W aY _\ va]sWya eW
pYapa[\epW _a pYa_ZnoWg a ZYY\^\YºeiZa _\ WdbaY d[ p\�pW poW bdh^\YbZ^W boW
i]aYWb we_Zi\b _a Zey]dºeiZa _ab ^aevdaY_ab eW deZ^\YbW XWVpZiW _Yd[[We}
_ZaeWq f]V[_ZbbWg \bb\ XW\[a _\cYd[[We_ pYapa _a XY\b\ena iWebpaep\ _W
Whbptid]Wg \[ ud\ a Y\X\pZnoW _\ �pZesa d[a X\_Ya� WiWYY\ aep\b \ _\XWZb
_\ �eW [\ZW _W ia[ZesW�� abbZ[g b\ \]\ b\ pYapa zdbpa[\ep\ _\ d[ p\�pW _\
^ZboW Wd _\ p\epapZ^a _\ ^ZboW _a \�ZbpºeiZag a iWei]dboW XW_\ b\Y _\ ud\ a
haYY\ZYag W \[X\iZ]sWg Zep\YX�\}b\ aW Ze_Z^w_dW \ ud\ eoW st \biaXap�YZa Wd
XabbW apYtb ud\ XWbba b\Y _a_Wg Y\bpa aX\eab W Whbptid]Wq

ê	^ë�	��	� ì�`	í�^ë�	ë�ì � í������	��
f XZa_ag a ]\^\�ag W iW]WudZa] \ W iWpZ_ZaeW yWYa[ \]\[\epWb \�pY\}

[a[\ep\ ^a]WYZ�a_Wb X\]Wb [W_\YeZbpab _\ jk¯¯q cYd[[We_g \[ b\d ]Z}
^YW _\ \bpY\Zag aXY\b\epa a]vd[ab iW[XWbZn�\b \[ ud\ yWYa[ \�\idpa_Wb
� YZbia pW_Wb \bb\b XYWi\_Z[\epWb \ Z_\aZbq x W iabWg XWY \�\[X]Wg _\ �`Wpa
�\YW�g XW\[a ud\ b\ \euda_Ya eaudZ]W ud\ Wb [W_\YeZbpab isa[aYZa[ _\
�XW\[a}Xw]d]a�g Wd b\zag d[ XW\[a [weZ[Wg ud\ b\ Y\bpYZev\ aW \bb\eiZa]g
� iW[deZianoW _a [\ebav\[g ]\^ae_Wg abbZ[g a ]Zevdav\[ a b\d ]Z[Zp\q
r[ aX\eab pYºb ^\YbWbg iW[ bW[\ep\ WZpW Xa]a^Yabg W XW\pa V iaXa� _\ ya�\Y
d[a iYwpZia � bWiZ\_a_\ [W_\Yeag ud\ b\ pWYea^a XWdiW a XWdiW _\X\e}
_\ep\ \[ _\[abZa _ab [tudZeabq fbbZ[g udae_W st d[a XaYa_a Y\X\epZea
eW idYbW _a \�ZbpºeiZag pWYea}b\ e\i\bbtYZW a^\YZvdaY b\ yWZ Y\a][\ep\ a
^Z_a ud\ i\bbWd Wd b\ st \bba b\ebanoW XWYud\ i\bbWd a]vd[a _ab [tudZeab
_\ ud\ a ^Z_a XabbWd a _\X\e_\Yq



�Ñ

¹dpYW pZXW _\ XW\[a habpaep\ ZeW^a_WY [W_\YeZbpag Zvda][\ep\ XY\}
b\ep\ eW ]Z^YW _\ cYd[[We_g yWZ W XW\[a}XZa_ag pZXW _\ p\�pW \[ v\Ya]
idYpW \ ud\ b\ _\bpaia XWY aXY\b\epaY d[a ^ZboW h\[}sd[WYa_ag [\b[W
ZY{eZiag _\ d[a bZpdanoW Wd XYWh]\[a g iW[W V W iabW _\ �fe\_Wpa h�]vaYa�q

f XZa_a eWY[a][\ep\ XYW_d� W YZbW X\]a ud\hYa _a \�X\ipapZ^aq c\bba
yWY[ag udae_W b\ p\[ a sZbpWYZ\pa _\ d[ i�aY baevdZetYZW ud\ iana^a b\Y\b
sd[aeWbg eoW b\ \bX\Ya ud\ saza [dZpW [aZb iaXa� _\ sWYYWYZ�t}]Wg \bX\}
iZa][\ep\ a ZeyWY[anoW _\ ud\ sa^Za X\bbWab ud\ iana^a[ a^\b \ Zeb\pWb �
\[ p\WYZag \bp\b p\YZa[ bdab ^Z_ab [\eWb ^a]WYZ�a_ab ud\ a _\ b\Y\b sd[a}
eWbq f zWiWbZ_a_\g pW_a^Zag eoW _\Z�a \biaXaY a _\e�eiZag ZbpW Vg XW_\}b\
X\ebaY ud\ W XW\[a ya� d[a iYwpZia �ud\]\b sW[\eb ud\g [dZpW XW_\YWbWbg
eoW b\ Z[XWYpa[ _\ zWvaY iW[ ^Z_ab sd[aeabg [\b[W ud\ vdaY_\[ a aXa}
YºeiZa _\ b\ b\ebZhZ]Z�aY\[ iW[ ab X\ud\eab iWZbab _W [de_Wq

fZe_a \[ iWebWe�eiZa iW[ a \bpY\Zpa Y\]anoW _W ~W_\YeZb[W iW[ a
ZeW^anoW _a ]Zevdav\[g [dZpWb _Wb XW\[ab _\ RSTîéè ïáðUêè ^oW pWiaY _Z}
Y\pa[\ep\ ea ud\bpoW _a XY�XYZa iW[XWbZnoWq r[ ��W\[a ud\ aiWep\i\d�
¬XYZeiZXa][\ep\ \[ bda \bpYWy\ yZea]®g W [W[\epW _\ \biYZpag ud\ pYa_ZiZW}
ea][\ep\ \Ya ^ZbpW iW[W d[ [W[\epW bavYa_Wg _\ ZebXZYanoW udab\ _Z^Z}
eag V Y\XY\b\epa_W iW[W d[ Zebpaep\ udab\ haea]q f [oW ud\ Y\a]Z�a W apW
_\ \biY\^\Y e\[ aW [\eWb b\ _t iWepa _W ud\ ya� \g [\b[W ud\ bWdh\bb\g
eoW apYZhdZYZa uda]ud\Y ^a]WY \bX\iZa] a \bb\ v\bpWq f iYZanoW X\Y_\ b\d
iaYtp\Y baiYWbbaepW XaYa b\Y a]vW X\Yp\ei\ep\ aW _Za a _Zag \ W XW\pa eoW V
[aZb d[ b\Y v\eZa]g \biW]sZ_Wg [ab bZ[ d[ \biYZha _W [de_W � bda ^W]pag
ud\ Y\vZbpYa W \�p\YZWY b\[ ud\ b\d iWYXW p\esa ud\ bWyY\Y ZepZ[a[\ep\
iW[ ZbbWq

� ���`	 � � 	ì��
¹ p\[a _W a[WY \[ `aY]Wb cYd[[We_ _\ fe_Ya_\ V pYapa_Wg ea

[aZWYZa _ab ^\�\bg _\ [W_W ea_a Z_\a]Z�a_Wg iW[ yWiW eW _\b\eiaepW \
eW _\b\eiWepYW a[WYWbWq rbba X\id]ZaYZ_a_\ V abbd[Z_a iW[W XaYp\ _\
bda eapdY\�ag udae_W W XW\pa \biY\^\ ud\ W a[WY �hYZva X\Y_Wa X\Y_Wa
hYZva�q f Y\]anoW a[WYWba V ai\Zpa \[ bda ZeiWebp�eiZag \[ bda \p\Yea
[dpahZ]Z_a_\q fpV [\b[W a XWepdanoW V ahae_Wea_a XaYa [WbpYaY W udoW
YaXZ_a[\ep\ Wb a[aep\b Xabba[ _\ hYZvab a X\Y_�\bq ¹ a[WY audZ eoW V
Z_\a]Z�a_Wg Ze\yt^\]g bavYa_Wg V d[ \]\[\epW _a ^Z_ag ud\ \udZ^a]\ a uda]}
ud\Y WdpYWq r[ WdpYW [W[\epW _W XW\[ag W a[WY b\ Zvda]a a WdpYab iWZbab
iW[deb _W [de_W� a d[ ioWg a d[ hae_Z_Wg a d[ pY\[q

|W XW\[a ZepZpd]a_W �¶\epZ[\epa]� V XWbbw^\] \eiWepYaY \bba [\b[a
iWei\XnoW _W \e^W]^Z[\epW a[WYWbW iW[W a]vW iWYYZud\ZYWg \�pY\[a[\e}
p\ XYWbaZiWg d[a ^\� ud\ W \d ]wYZiW b\ XYWX�\ a \biY\^\Y W eW[\ _a X\bbWa
a[a_a iW[ ]\pYab y\Zpab _\ [aiaYYoWg \eudaepW ab X\bbWab b\epa_ab � [\ba
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�iWep\[X]a[ \bb\ YW[�epZiW pYaha]sW�q ¹ a_z\pZ^W �YW[�epZiW� audZ V pW}
[a_W aX\eab \[ bda ai\XnoW dba_a XaYa iaYaip\YZ�aY audZ]W ud\ b\ ]Zva aW
a[WYg ud\ V XY�XYZW _\]\g \ eoW [aZb audZ]W ud\ b\ Y\]aiZWea aW ÆW[ae}
pZb[W \ �b bdab iWei\Xn�\b Z_\a]Z�a_ab _\ a[WYg [dZpW apV X\]W iWepYtYZWq

fZe_a eW ia[XW _W _\b\eiWepYW a[WYWbWg V XWbbw^\] iZpaY W XW\}
[a ��da_YZ]sa�g ud\g ea ^\Y_a_\g iah\YZa \[ _Z^\YbWb p\[ab _a WhYa
_Yd[[We_Zaeaq |\]\g \eiWepYa}b\ d[a ^\Y_a_\ZYa _aena _\ a[WY\b eoW
iWYY\bXWe_Z_Wbg \ V zdbpa[\ep\ _aw ud\ ^\[ W b\d pwpd]Wg d[a _aena \[
ud\ Wb iabaZb b\ a]p\Yea[q �W_Wb Wb a[aep\b boW aXY\b\epa_Wb aX\eab X\]W
XYZ[\ZYW eW[\g \�i\pW XWY aud\]\ ud\ aXaY\i\ aX\eab eW yZea]g °q �ZepW
µ\Yeae_\bg idzW eW[\ ya� X\ebaY \[ d[a aXY\b\epanoW XYWyZbbZWea]g eW
eW[\ _\ d[a \[XY\baq �W_Wb aud\]\b ud\ pº[ eW[\b bZ[X]\b \bpoW Y\]a}
iZWea_Wb a �a[aY�g aW XabbW ud\ °q �ZepW µ\Yeae_\b ]Zva}b\ a �iabaY�q fb}
bZ[g a]V[ _W _\b\eiWepYW a[WYWbWg st eW XW\[a a WXWbZnoW \epY\ wepZ[W \
Z[X\bbWa]g iWYY\bXWe_\e_W W XYZ[\ZYW aW a[WYg \ W b\vde_W aW iaba[\epWg
ZbpW Vg a deZoW ^\Y_a_\ZYag ud\ b\YZa a a[WYWbag eoW iWYY\bXWe_\ � deZoW
iZ^Z]g pYapae_W}b\ _\ d[a iWebpapanoW [aYia_a[\ep\ ud\bpZWea_WYa _ab
iWe^\en�\b bWiZaZbq |W p\�pWg ÉZ]Zg a �eZia �ud\ eoW a[a^a eZevdV[�g V
\�apa[\ep\ aud\]a ud\ iabWdg [WbpYae_W ud\ W _\b\eiWepYW b\ \bp\e_\
aZe_a � eoW iWYY\bXWe_ºeiZa \epY\ a[WY \ iaba[\epWq

��ì���	� _	ì�í�	 � í	�
|a XW\bZa _\ cYd[[We_g st d[ a[X]W \bXanW XaYa a [\[�YZaq r[

RSTîéè ïáðUêèg \bba [\[�YZa ^aZ hdbiaY W [de_W _\ bda Zey�eiZag bdab
WYZv\ebg bda ya[w]Za \ bda p\YYa eapa]q ¹ [aZb ewpZ_W \�\[X]W _\bba hdbia V
pa[hV[ d[ _Wb XW\[ab [aZb iWes\iZ_Wb _a iW]\p�e\ag ��ey�eiZa�q |\]\g
st a iWebpYdnoW _\ d[a i\ea YdYa] udab\ hdi�]Ziag \[ ud\ ia_a [\[}
hYW _a ya[w]Za _\b\[X\esag [dZpW ia][a[\ep\g d[a ydenoWq f bdYXY\ba V
vdaY_a_a XaYa a �]pZ[a \bpYWy\g \[ ud\ pW_a \bba bZ[X]ZiZ_a_\g \bb\ iWpZ_Za}
eW udab\ haea]g V iWebZ_\Ya_W X\]W XW\pa iW[W a]vW [aZb YZiW ud\ a [aZb
i]tbbZia _ab eaYYapZ^ab _\ a^\epdYag a _\ ¾áÅêëUáë �ñîUámq f i\ea _\ d[
a[hZ\ep\ pYaeudZ]Wg Y\XWdbaep\g \iWa \[ WdpYW XW\[a _W ]Z^YWg ZepZpd]a_W
�`Z_a_\�Zesa uda]ud\Y�q

|\bb\ XW\[ag a bdi\bboW _\ \]\[\epWb pa[hV[ iWebpY�Z d[a i\ea XYW}
baZiag iWpZ_Zaeag _\ d[ ]dvaY ud\ XW_\YZa b\Y uda]ud\Y X\ud\ea iZ_a_\g _\
uda]ud\Y \bpa_W hYabZ]\ZYWg iW[W [dZpW h\[ bdv\Y\ b\d pwpd]Wq f ud\bpoW
e\bb\ p\�pW V a ya]pa _\ ZeudZ\panoW _W Zep\YZWY \[ iWepYabp\ iW[ W y\Y^WY
_ab iZ_a_\bg ia_a ^\� [aZWY\b \ [aZb Z[XWYpaep\b eW bVid]W ÖÖq f pZYa_a
yZea] _W XW\[ag [aYia_a XWY d[a \�i]a[anoW aW \bpZ]W _W ya]aY [Ze\ZYWg
pYa� a X\YX]\�Z_a_\ _Zaep\ _a ^Z_a YdYa]g yY\ud\ep\[\ep\ Zey\YZWYZ�a_a X\}
]Wb [W_\YeZbpab \[ ya^WY _a ^Z_a dYhaeaq
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�� � !"#$ Æ\y\Y\}b\ iWYY\pa[\ep\ a RSTîéè ËáðUêèg
_\ cYd[[We_g a b\vdZep\ ayZY[anoW�% f Z[av\[ _W XW\pa iW[W �vadis\� Y\^\]a a bda

[Z]Zp�eiZa ea XW\bZa \evaza_a \ XaYpZiZXaep\g _\
\bud\Y_aq& fb WXWbZn�\b bdz\ZpW}[de_W \ XYW^weiZa}[\pY�XW}
]\ boW yde_a[\epaZb \[ ^tYZWb XW\[abq' f yZ]ZanoW [W_\YeZbpa _W ]Z^YW ]Zh\YWd W XW\pa _ab
XY\WidXan�\b iW[ a \]ahWYanoW yWY[a] _Wb XW\[abq( ¹ ]Z^YW eoW iWepV[ p\�pWb [\pa]ZevdwbpZiWbg W ud\
iaYaip\YZ�a a XYZ[\ZYa yab\ _W adpWYq) f ZYWeZa \ W sd[WY \^Zpa[ ud\ W \d ]wYZiW b\ _Zb}
paeiZ\ Wd b\ ZbW]\g XYWXWYiZWeae_W}]s\ a iW[d}
esoW iW[ W [de_W \�p\YZWYq

*� � !"#$ +,-./012 -0/345402å ïáðíè éîëêçêïèSæêUçîíð çáé á ïáðíè ðUíèæîèS6îèS æðSðU m çèïèé æð Åèíðñ á ïáðíè ÂðæðñèS�
ãë6îèëíá êUUá á ïáðíè ÂðæðñèSíêñè áîñá æá ëèñêé�7øùúûüý ôúþÿÿü�� �� ò��úù��÷ 8
9:�	 �����	;

2<3=,/2 >?-@242ãñè îéè ¿ðé îé çéèñ ëèíîñèSêUíè6îð çèAè¿è ìáéðëU�
�îèëæá Sìð æêUUðñèé 6îð íèéÅmé Uð çèAèé ÅáñÅáSðíèU

�ð èëæáñêëìèU�
Âêçáî éîêíá ðUïèëíèæáð èçìáî îéè ÅèñÅèñêæèæð�7øùúûüý ôúþÿÿü�� �� ò��úù��÷ 8
9:�	 �����	;

`Wbpd[a}b\ Y\iWes\i\Y ud\ \bp\b XW\[abg X\Yp\ei\ep\b
aW~W_\YeZb[Wg aXY\b\epa[ abX\ipWb iaYaip\YwbpZiWb _W
�XW\[a}XZa_a�g [W_a]Z_a_\ habpaep\ XYapZia_a e\bb\
X\YwW_W ]Zp\YtYZWq

a® �_\epZyZud\ d[ Y\idYbW _\ \bpZ]W pZXZia[\ep\ [W}
_\YeZbpa ud\ \bp\za XY\b\ep\ \[ a[hWb Wb XW\[abq
r�X]Zud\}W bdiZepa[\ep\q

h® `WebZ_\Y\ a b\vdZep\ ayZY[anoW�B Ctv{xDCnxpx qn�x x s{ ~s{twn�{t no�uxouED
ovt v� Ctw n��t� v��tuxD�v v{ �n {v�{t� o�t nopt
xyF{ pv��v tG�vunqt n{vpnxutH
f ayZY[anoW aX]Zia}b\ aWb XW\[ab audZ Y\XYW_d�Z}
_Wbè °dbpZyZud\ hY\^\[\ep\ bda Y\bXWbpaq

I� JK� LMNO É\Za ab b\vdZep\b ayZY[an�\b bWhY\
`aY]Wb cYd[[We_ _\ fe_Ya_\q
�q r[ b\db XW\[abg st ]dvaY XaYa W ]ZYZb[W \ W b\epZ}

[\epa]Zb[Wg [ab eoW XaYa W sd[WY \ a ZYWeZaq
��q |a WhYa RSTîéè ïáðUêèg st XW\[ab \[ ud\ ab _\b}

iYZn�\b boW \bX\]sWb _a ^Z_a iWpZ_Zaea ud\g XWY ^\}
�\bg abbd[\[ a iWe_ZnoW _\ bw[hW]Wq

���q c\b_\ bda \bpY\Zag iW[ RSTîéè ïáðUêèg W \biYZpWY
b\ ayZY[Wd iW[W XW\pa [W_\YeW XWY ^a]WYZ�aY W
XYWbaZiW \ W ZY{eZiWq

rbpt }twwvut aX\eab W ud\ b\ ayZY[a \[�% �q& ��q
' � \ ���q( � \ ��q

) �� \ ���q

P� Q�RK LMNN f ¶\[aea _\ fYp\ ~W_\Yea _\ jk¯¯
pYWd�\g iW[W Z[XWYpaep\ iWeb\udºeiZa XaYa a bWiZ\_a_\g% W _\bXY\�W X\]Wb [W^Z[\epWb _\ ^aevdaY_ag a

\�\[X]W _W `dhZb[W \ _W r�XY\bbZWeZb[Wg XWZb
Wb Z_\aZb XYWXWbpWb eoW iWYY\bXWe_Za[ � Y\a]Z_a_\
hYabZ]\ZYaq& a XY\y\YºeiZa XWY p\[ab ]Zva_Wb a yapWb sZbp�YZiWb
iWebavYa_Wbg eaYYa_Wb _\ yWY[a Z_\a]Z�a_a \ \[
pWpa] Wh\_ZºeiZa �b \�ZvºeiZab _a ]wevda}Xa_YoWq' W \bpah\]\iZ[\epW _\ Y\vYab YwvZ_ab \ _\yZeZ_ab
XaYa a iYZanoW XWVpZia \ XaYa a eaYYapZ^ag avYdXae}
_Wg _\bba yWY[ag ab _Zy\Y\ep\b iWYY\ep\b aYpwbpZiab
_aud\]\ [W[\epWq
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( a X\Yi\XnoW _\ ud\ Wb [W_\]Wb aYpwbpZiWb \dYWX\db
_\^\YZa[ b\Y bdhbpZpdw_Wb X\]Wb _Wb r�fg zt ud\
\bb\ Xawb _\bXWepa^a iW[W eanoW ]w_\Yq) a iWebiZ\epZ�anoW _Wb hYabZ]\ZYWb bWhY\ a YZudwbbZ[a
id]pdYa _\ eWbbW Xawbg bWhY\pd_W a XWXd]aYg ud\ apV
\epoW \Ya _ZbiYZ[Zea_a X\]ab \]Zp\bq

a� � !"#$ bc34, d3 12e24
�îðñá éð çèUèñëè ëáêíð ëè ñîèëá éèñ áî ëá çmî6îðñá éð çèUèñ�
Ëñáçîñá îéè ëáê¿è
Sáîñè éáñðëèïñðíè áî èéîSîéè ëáê¿è ¿ðñæðîéè ëáê¿è ëá èñçáéá îé ïèUUèñêëìá�
·ðïñðUUè� 6îð á èéáñëfá ïáæð ðUïðñèñ�7øùúûüý ôúþÿÿü�� �� ò��úù��÷ 8
9:�	 �����	;

a® `aYaip\YZ�\ hY\^\[\ep\ a iWei\XnoW _\ a[WY XY\}
b\ep\ e\bp\ XW\[aq

h® `W[XaY\ \bba iWei\XnoW _\ a[WY iW[ a ud\ XY\}
_W[Zea^a ea ]Zp\YapdYa _W ÆW[aepZb[Wq

g� h#Kihj LMNk É\Za ab ayZY[an�\b ahaZ�W bWhY\
`aY]Wb cYd[[We_ _\ fe_Ya_\�
�q �Y\y\YZd eoW XaYpZiZXaY _a ¶\[aea _\ fYp\ ~W}

_\Yeag [ab \e^ZWd b\d ya[WbW XW\[a �¹b ¶aXWb�g
ud\g ]Z_W XWY ÆWea]_ _\ `aY^a]sWg pd[d]pdWd W
�\apYW ~deZiZXa]q

��q ¶da yab\ �vadis\� iaYaip\YZ�Wd}b\ X\]W X\bbZ[Zb}
[Wg X\]W Ze_Z^Z_da]Zb[Wg X\]W ZbW]a[\epW \ X\]a
Y\y]\�oW \�Zbp\eiZa]q f WhYa [aZb Z[XWYpaep\ yWZ W
��W\[a _\ ¶\p\ µai\b�q

���q |a yab\ bWiZa]g W \d ]wYZiW [aeZy\bpa Zep\Y\bb\ X\]W
b\d p\[XW \ X\]Wb XYWh]\[ab iWpZ_ZaeWbg hdbiae_W
a bW]Z_aYZ\_a_\ _Zaep\ _ab yYdbpYan�\b \ _ab \bX\}
Yaenab sd[aeabq

��q f �]pZ[a yab\ yWZ [aYia_a X\]a XW\bZa ZepZ[Zbpag _\
WYZ\epanoW bZ[hW]Zbpag XY\�ae_W W \bXZYZpda]Zb[W \
WYZ\epa]Zb[W \ a [dbZia]Z_a_\g pYanWb ud\ XW_\[
b\Y eWpa_Wb eW XW\[a �¹ [WpZ^W _a ÆWba�q

rbpoW iWYY\pab ab ayZY[an�\b% �g �� \ ���q& ��g ��� \ ��q
' �� \ ���q( �� \ ��q

) ��� \ ��q

l� J�Km LMNL R èéÅêAfá æá Tñîïá �éáæðñëêUíè� ðñè
Tñèëæð� ðæîçèñ á ÇñèUêS� çîñ¸lSá æá èëèSÂèÅðíêUéá Sðíñèæá�ð� UáÅñðíîæá� ïðU6îêUèñ îéè éèëðêñè ëá¿è æð ðnïñðUUfá�çáéïèío¿ðS çáé á íðéïá æá çêëðéè� æá íðSmTñèÂá Uðé Âêá�æèU íñè¿ðUUêèU èmñðèU êëíðñçáëíêëðëíèêU�7püù����þúù÷ q� ö� ò r�ÿù�ù �� òú�� qü��ú�ù

� ù øús��tù øü���ÿuüúv��ù� �ù�wþùú�ù � ÿü��ú���ù��
�ùý ùú��ý xúùý�û��úùý� øü�y�úz�t�ù { |ö}~���tùÿu÷ ����÷ u��~��
�ü���� ���u��������ùú�þ��tùÿu�xú��ùu��ù�wþùú�ù�ùú��wüý���ÿû;�

`WeyWY[\ W pY\isW aiZ[a \ Wb iWes\iZ[\epWb bWhY\
a ¶\[aea _\ fYp\ ~W_\Yea _\ jk¯¯ \ W [W_\YeZb[W
hYabZ]\ZYW bdhb\ud\ep\g V iWYY\pW ayZY[aY�% f ¶\[aea _\ jk¯¯ [aYiWd W [W_\YeZb[W ZebXZYa}

_W \[ ^aevdaY_ab \dYWX\Zabg hdbiae_W d[a eW^a
aYp\ iW[ d[a Z_\epZ_a_\ hYabZ]\ZYa \�X\YZ[\epa]g
[ZbiZv\ea_ag aepYWXWytvZia \ iWb[WXW]Zpaq ¹ [W^Z}
[\epW i\]\hYa^a W XYWvY\bbW _a eanoWg bZ[hW]Z�a_W
X\]W _\b\e^W]^Z[\epW _a iZ_a_\ _\ ¶oW �ad]Wq& f¶\[aea yWZ W vYae_\[aYiW _a aYp\[W_\Yea hYabZ}
]\ZYag iaYaip\YZ�ae_W}b\ X\]a hdbia XWY d[a Z[ZpanoW
_W bdYY\a]Zb[W \ _W idhZb[Wg Y\a]Z�a_a XWY aia_º[Z}
iWb \[ iWebpaep\ iWepapW iW[ Wb aYpZbpab \dYWX\dbq' f ¶\[aea _\ jk¯¯ bW[Wd}b\ aW Y\vZWea]Zb[W eWY}
_\bpZeW XaYa [WbpYaY ab Yaw�\b _a id]pdYa hYabZ]\ZYag
Y\idbae_W uda]ud\Y Zep\Yy\YºeiZa _a aYp\ \bpYaev\Z}
Yaq ¹b [W_\YeZbpab yZ�\Ya[g iW[ ZbbWg d[a yWYp\ iYw}
pZia � [W_\YeZ�anoW \ � a]yah\pZ�anoW hYabZ]\ZYaq



��

( ~Wep\ZYW ÉWhapW \ ~tYZW _\ fe_Ya_\ ]Z_\YaYa[
a ¶\[aea _\ jk¯¯g ud\ p\^\ W ZepdZpW _\ a]ZaY ab
XYW_dn�\b [aZb Y\i\ep\b eW ia[XW _a [�bZiag ]Z}
p\YapdYa \ aYp\b X]tbpZiab ydpdYZbpab iW[ ab WhYab
pYa_ZiZWea]Zbpab _a aYp\ hYabZ]\ZYaq) ¹b [W_\YeZbpab XabbaYa[ a b\ WYvaeZ�aYg _\XWZb _a
¶\[aea _\ jk¯¯g XaYa \y\pZ^aY d[a aYp\ Y\^W]diZW}
etYZa eWb [W]_\b _W Y\a]Zb[W bW^ZVpZiWg XWZb aiY\}
_Zpa^a[ ea iWebiZ\epZ�anoW _a XWXd]anoW XaYa
d[a [d_aena eW XW_\Yq

�� � !"#$
�ìðTè�âðîU áSìáU ÅñèUêSðêñáU Uð Âðçìèé UèîæáUáU�âêëìè Åáçè ïñáçîñè è ��èëAfá æá ãnoSêá��
�áéá ðñè éðUéá è ��èëAfá æá ãnoSêá��ãî ífá ðU6îðçêæá æð éêëìè íðññè ���
Rê íðññè 6îð íðé ïèSéðêñèUáëæð çèëíè á UèÅê¸�7øùúûüý ôúþÿÿü�� �� ò��úù��÷ �öþúüuù÷

�úù��ù � pù��ù�÷ 8
9:�	 �����	;
|\bp\ \�i\YpWg a iZpanoW \ a XY\b\ena _\ pY\isWb qqqqqqqqqq
iWebpZpd\[ d[ iabW _\ qqqqqqqqqqqqqq q
¹b \bXanWb XWepZ]sa_Wb _a yYab\ aiZ[a _\^\YoW b\Y
XY\\eisZ_Wbg Y\bX\ipZ^a[\ep\g iW[ W ud\ \bpt \[�% _W ya[WbW XW\[a _\ �]^aY\b _\ f�\^\_W æ _ZbidY}

bW Ze_ZY\pWq& _a iWes\iZ_a iaenoW _\ |W\] ÆWba æ XaY�_Zaq' _W iV]\hY\ XW\[a _\ ­Wena]^\b cZab æ Zep\Yp\�pda}
]Z_a_\q( _a iV]\hY\ iW[XWbZnoW _\ �Z]]a}ÉWhWb æ ZYWeZaq) _W ya[WbW XW\[a _\ ~tYZW _\ fe_Ya_\ æ [\pa]Ze}
vdav\[q

�� J�Kh LMN�2<3=,/2 >?-@242ãñè îéè ¿ðé îé çéèñ ëèíîñèSêUíè
�îð çèAè¿è ìáéðé�
�îèëæá Sìð æêUUðñèé 6îð íèéÅmé Uð çèAèé ÅáñÅáSðíèU

�ð èëæáñêëìèU�

Âêçáî éîêíá ðUïèëíèæáð èçìáî îéè ÅèñÅèñêæèæð�7øùúûüý ôúþÿÿü�� �� ò��úù��� �ü�ý�ù tüÿuû��ù � uúüýù�8
9:�	 �����	� õ�ü �� �ù���úü� ö���üúù �üý� òwþ�ûùú÷ ����÷ u� ��;�
¹XW\[a_\cYd[[We_XW_\YZa Z]dbpYaY d[iW[\eptYZW
zWYea]wbpZiW ud\ pZ^\bb\ iW[W uv{x }vouwxy�% ¹b \XZb�_ZWb _ab _\biWh\Ypab [aZb Y\i\ep\b ud\ Y\}

bd]paYa[ _a X\budZba iZ\epwyZia \[ ²ZW]WvZaq& fb iWe_Zn�\b \iW]�vZiab ud\ XYWXZiZa[ W bdYvZ[\e}
pW _\ eW^ab \bXViZ\b _\ aeZ[aZb _\ X\ud\eW XWYp\q' f _ZbiYZ[ZeanoW bWyYZ_a X\]W vºe\YW y\[ZeZeW
[\b[W \[ bWiZ\_a_\b _\[WiYtpZiabq( ¹b ew^\Zb ZepW]\Yt^\Zb _\ ^ZW]ºeiZa a ud\ XW_\ is\}
vaY a ZeiW\YºeiZa sd[aeaq) ¹b YZbiWb ud\ a XYtpZia _a iana XW_\ pYa�\Y � XY\}
b\Y^anoW _a yadea eaiZWea]q

��� ��� LMLM +,3e02
ÁèUíðê è éèëìf êëíðêñè ïðëUèëæá îé ¿ðñUá6îð è ïðëè ëfá 6îðñ ðUçñð¿ðñ�àá ðëíèëíá ðSð ðUí¸ ç¸ æðëíñáêë6îêðíá� ¿ê¿á�ãSð ðUí¸ ç¸ æðëíñáð ëfá 6îðñ Uèêñ�âèU è ïáðUêè æðUíð éáéðëíáêëîëæè éêëìè ¿êæè êëíðêñè�7òóôõòôö÷ øùúûüý ôúþÿÿü�� ��� 8
9:�	 �����	��� ��� õ�ü �� �ù���úü� õ�tüú�÷ ����÷ u� ���;

fbbZea]\ a a]p\YeapZ^a �|`¹ÆÆr�f Y\y\Y\ep\ aW
p\�pW ��W\bZa�q% �|W \epaepW�g eW p\Yi\ZYW ^\YbWg \ �~ab�g eW X\}

e�]pZ[W ^\YbWg pº[ b\epZ_W a_^\YbapZ^W� Y\yWYna[
a ]dpa _W XW\pa iW[ ab Xa]a^Yabq& |W b\vde_W ^\YbWg �ud\ a X\ea eoW ud\Y \biY\}
^\Y�g a yWY[a ^\Yha] aXYWXYZa_ag XaYa W YaiZWea]Zb}
[W ud\ W XW\[a _\y\e_\g b\YZa �udZb \biY\^\Y�q' ¹ XW\[a ya]a _a XY�XYZa hdbia _a XW\bZaq �Yapa}b\
_\ d[ p\�pW [\pa]ZevdwbpZiWq( r[ �Zede_a [Zesa ^Z_a Zep\ZYa� st d[ \�av\YW ^\Y}
ha]g ud\ Y\i\h\ W eW[\_\ sZXVYhW]\� W \�av\YW eabi\
_W iWep\epa[\epW _W \d}]wYZiWq
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ÆÇ ��ÈÉÊËÌÍÉÎÏÍ ÐÑ ÎÌÒÓËËÊÉÍÔ � ¹ÊÕÍÌÍ ÖÊ �� ×ÓÎ ÓËØÍÙÌÎÚÍÖÍ ÛÓË ÜÕ ØËÜÛÓ ÖÊ ÍËÉÎÝÉÍÝ ÞÜÊ ÝÊ ÓÛÜÌßÍ « ÍËÉÊÒÓÌÝÊËÏÍÖÓËÍ ÖÍÝ ÊÝÉàÉÎÒÍÝ ÍÌÉÊËÎÓËÊÝÔ � ÌÓÏÍ ÎÌÉÊÙÈÊÒÉÜÍÈÎÖÍÖÊ áËÍÝÎÈÊÎËÍ ÒËÎÉÎÒÍÏÍ Ó ÍÒÍÖÊÕÎÒÎÝÕÓâ ÖÊÝÙÒÓÌßÊÒÊÖÓË Ê ÖÎÝÉÍÌÉÊ ÖÓÝ ÕÓÏÎÕÊÌÉÓÝ ÍËÉãÝÉÎÒÓÝ ÖÍÝÏÍÌØÜÍËÖÍÝ ÊÜËÓÛÊÎÍÝ ÞÜÊ ÒÓÕÊäÍÏÍÕ Í ÒßÊØÍË ÍÓÐËÍÝÎÈâ ÛËÎÌÒÎÛÍÈÕÊÌÉÊ Ó ×ÜÉÜËÎÝÕÓÔ åÓ ÊÌÉÍÌÉÓâ ÊÝÝÊÝÍËÉÎÝÉÍÝ ÌæÓ áÜÝÒÍÏÍÕ ÎÕÎÉÍË ÓÝ ÕÓÏÎÕÊÌÉÓÝ ÖÊ ÏÍÌÙØÜÍËÖÍ ÊÜËÓÛÊÜÝ ç ÓÜ ÞÜÍÈÞÜÊË ÓÜÉËÓÝ ÉËÍäÓÝ ÖÊ ÒÜÈÉÜËÍèÖÓ ÓÜÉËÓé ç â ÕÍÝ ÝÎÕ áÜÝÒÍË Ó ÞÜÊ ß� ÖÊ ÕÊÈßÓË ÌÊÈÊÝÊ ÉËÍÌÝ×ÎØÜË�ÙÈÓÝâ ÒÓÌ×ÊËÎÌÖÓÙÈßÊÝ ÒÍË�ÉÊË ÌÍÒÎÓÌÍÈÔ�ÈÉÊËÌÍÉÎÏÍ êÑ ÎÌÒÓËËÊÉÍÔ ëÝ ÕÓÖÊËÌÎÝÉÍÝ ÛËÊÉÊÌÖÎÍÕËÊÒÓÌÝÉËÜÎË Í ÒÜÈÉÜËÍ áËÍÝÎÈÊÎËÍ ÝÓáËÊ áÍÝÊÝ ÌÍÒÎÓÌÍÎÝâÍÉËÍÏàÝ ÖÊ ÜÕÍ ËÊÏÎÝæÓ ÒËãÉÎÒÍ ÖÍ ßÎÝÉ­ËÎÍ Ê ÖÍÝ ÉËÍÖÎÙäìÊÝ ÒÜÈÉÜËÍÎÝ ÖÓ ÛÍãÝ ÛÍËÍ ÏÍÈÓËÎÚÍË Ó ÛËÎÕÎÉÎÏÓ Ê Ó ÌÍÙÉÜËÍÈâ ÍÓ ÕÊÝÕÓ ÉÊÕÛÓ ÞÜÊ ËÊÒÓÌßÊÒÎÍÕ Í ÎÕÛÓËÉ·ÌÒÎÍÖÍ ÉÊÒÌÓÈÓØÎÍ ÊÕ ÜÕÍ ÌÓÏÍ ÝÓÒÎÊÖÍÖÊ ÎÌÖÜÝÉËÎÍÈÎÚÍÖÍÔ�ÈÉÊËÌÍÉÎÏÍ �Ñ ÎÌÒÓËËÊÉÍÔ íÓÌÉÊÎËÓ îÓáÍÉÓ ÊËÍ ÍÏÊÝÙÝÓ «Ý ÌÓÏÍÝ ÒÓÌÒÊÛäìÊÝ ÍËÉãÝÉÎÒÍÝ ÖÍÝ ÏÍÌØÜÍËÖÍÝ ÊÜÙËÓÛÊÎÍÝâ ÉÊÒÊÌÖÓ ÝÊÏÊËÍÝ ÒËãÉÎÒÍÝ « ÊïÛÓÝÎäæÓ ÖÊ �ÌÎÉÍíÍÈ×ÍÉÉÎâ ÒÜðÍÝ ÛÎÌÉÜËÍÝ ÖÊÕÓÌÝÉËÍÏÍÕ ÎÌ×ÈÜºÌÒÎÍÝ ÖÓÒÜáÎÝÕÓâ ÊïÛËÊÝÝÎÓÌÎÝÕÓ Ê ×ÜÉÜËÎÝÕÓÔ�ÈÉÊËÌÍÉÎÏÍ ªÑ ÎÌÒÓËËÊÉÍÔ ë ÓáðÊÉÎÏÓ ÖÓÝ ÕÓÖÊËÌÎÝÉÍÝÌæÓ ÊËÍ ÎÖÊÓÈ­ØÎÒÓ ÌÊÕ ÛÓÈãÉÎÒÓñ ÊÈÊÝ ÛËÊÉÊÌÖÎÍÕ ËÊÌÓÙÏÍË Ó ÍÕáÎÊÌÉÊ ÍËÉãÝÉÎÒÓ Ê ÒÜÈÉÜËÍÈ ÖÍ ÒÎÖÍÖÊ « ÈÜÚ ÖÓÞÜÊ ÏÎÌßÍ ÍÒÓÌÉÊÒÊÌÖÓ ÌÍ ªÜËÓÛÍ Ê ÒÓÕÊäÍÏÍ Í ÒßÊØÍËÍÓ ÐËÍÝÎÈÔ

òÇ êèêÍÌäæÓ ÖÓ ÊïãÈÎÓé à ÜÕ ÖÓÝ ÛÓÊÕÍÝ ÕÍÎÝ ×ÍÕÓÝÓÝ ÖÓÛÓÊÉÍ ¾ÓÌäÍÈÏÊÝ �ÎÍÝâ ÛÊËÉÊÌÒÊÌÉÊ « ÛËÎÕÊÎËÍ ØÊËÍäæÓÖÓ óÓÕÍÌÉÎÝÕÓÔ �ËÜÕÕÓÌÖ ÉËÍáÍÈßÍ Ó ÉÊÕÍ ÖÓ ÝÍÜÖÓÙÝÎÝÕÓ ÖÍ ÉÊËËÍ ÌÍÉÍÈ 
ÉæÓ ÒÍËÓ ÍÓÝ ËÓÕ·ÌÉÎÒÓÝ� ÛÓË ÕÊÎÓÖÊ ÜÕÍ ÝÜÍÏÊ ÎËÓÌÎÍ 
ÒÍËÍÒÉÊËãÝÉÎÒÍ ÕÓÖÊËÌÎÝÉÍ�â ÊÕ ÜÕÍÒÈÍËÍ ÎÌÉÊËÉÊïÉÜÍÈÎÖÍÖÊ ÍÓ ÉÊïÉÓ ÖÊ ¾ÓÌäÍÈÏÊÝ �ÎÍÝÔôÇ ��ÈÉÊËÌÍÉÎÏÍ �Ñ ÎÌÒÓËËÊÉÍÔ åæÓ ÝÊ ×ÍÈÍ ÊÕ ÖÊÝÒÓáÊËÉÍÝÒÎÊÌÉã×ÎÒÍÝ ÌÓ ÛÓÊÕÍÔ�ÈÉÊËÌÍÉÎÏÍ ÐÑ ÎÌÒÓËËÊÉÍÔ åæÓ ÝÊ ÉËÍÉÍ ÖÊ ÍÌÎÕÍÎÝ ÓÜ ÖÊÊÒÓÈÓØÎÍ ÌÓ ÉÊïÉÓÔ�ÈÉÊËÌÍÉÎÏÍ êÑ ÎÌÒÓËËÊÉÍÔ åæÓ à ÍáÓËÖÍÖÍ Í ÒÓÌÖÎäæÓÖÍ ÕÜÈßÊË ÌÓ ÉÊïÉÓ ÊÕ ÞÜÊÝÉæÓÔ�ÈÉÊËÌÍÉÎÏÍ ªÑ ÎÌÒÓËËÊÉÍÔ ëÝ ËÎÝÒÓÝ ÖÍ ÒÍäÍ ÌæÓ ÝæÓ ÜÕÍÝÝÜÌÉÓ ÖÓ ÛÓÊÕÍÔõöÇ Ð�ÈÉÊËÌÍÉÎÏÍ �Ñ ÒÓËËÊÉÍÔ �Ý ÒÓÌðÜÌäìÊÝ èÕÍÝé Ê èÌÓ ÊÌÙÉÍÌÉÓé ÝæÓ ÍÖÏÊËÝÍÉÎÏÍÝÔ�ÈÉÊËÌÍÉÎÏÍ ÐÑ ÎÌÒÓËËÊÉÍÔ åæÓ ß� ÖÊ×ÊÝÍ ÖÊ ËÍÒÎÓÌÍÈÎÝÕÓÌÓ ÛÓÊÕÍÔ ®ÊÈÓ ÒÓÌÉË�ËÎÓâ ß� ÝÜáðÊÉÎÏÎÖÍÖÊ ÌÓ ÉÊïÉÓâÏÎÝÉÓ ÞÜÊ ÍÝ ÛÍÈÍÏËÍÝ ØÍÌßÍÕ ÏÎÖÍÔ�ÈÉÊËÌÍÉÎÏÍ êÑ ÒÓËËÊÉÍÔ � ×ÜÌäæÓ ÛËÊÖÓÕÎÌÍÌÉÊ ÖÓÛÓÊÕÍ à Í ÕÊÉÍÈÎÌØÜÍØÊÕâ ÛÓÎÝ ÝÊ ×ÍÈÍ ÖÍ ÒÓÌÝÉËÜäæÓÖÊ ÜÕÍ ÛÓÊÝÎÍ ÊÌÞÜÍÌÉÓ ÊÈÍ à ÊÈÍáÓËÍÖÍÔ�ÈÉÊËÌÍÉÎÏÍ �Ñ ÒÓËËÊÉÍÔ ë ÏÊËáÓ èÎÌÜÌÖÍËé ËÊÝÜÈÉÍ ÊÕßÎÛàËáÓÈÊâ ÊïÍØÊËÓ ÏÊËáÍÈÔ
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