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TU VW XY Z[Z \] ^ _\ `\[a _ XVW VW\ Z]bc a\d be fbb]`XU[VXUg [U` fbUV]baaXUg [ Y\V be hijklkm kin^
hlklom kin^ m pm kqorpnn ]bc bVY VW[V [YsUfW]bUbtYas dbu\ bU [ Za[U\ v wW\s [aa \x\ftV\ VW\
Y[d\ `\V\]d XUXYVXf [agb]XVWd [U` []\ ]\ytX]\` Vb [ffbdZaXYW Ybd\ Z]\`\V\]d XU\` V[Yz ^
YZ \fX{f[aas Vb eb]d [ gXu\U Z[VV\]U v wb YVt`s YtfW [ Y\V be dbcXa\ tUXVY ^ _\ [`bZV VW\
db`\a {]YV XUV]b`tf\` cs | ab ffWXUX pj hr} XU ~�� ^ XU _WXfW VW\ [tVWb]Y YVt`s VW\ Z]bc a\d
e]bd [ fbdZtV[VXbU[a Z bXUV be uX\_ v wW[V XY ^ VW\s V]s Vb tU`\]YV[U` tU`\] _W[V fbU`XVXbUY
VW\ Y\V be ]bc bVY f[U [ffbdZaXYW VW\ gXu\U V[Yz ^ [U` _W[V z XU` be f[Z[cXaXVX\Y VW\s dtYV
W[u\ v wWXY [ZZ]b[fW Vb VW\ Z]bc a\d XY ytXV\ `X�\]\UV e]bd VW[V V[z\U XU VsZXf[a YVt`X\Y
VW[V f[U c \ ebtU` XU VW\ \UgXU\\]XUg b] []VX{fX[a XUV\aaXg\Uf\ {\a`Y v | ab ffWXUX pj hr} `\{U\`
[ db`\a ^ a[V\] f[aa\` ���
	 XU ~��� ^ XU _WXfW VW\ ]bcbVY _\]\ � ph� dbcXa\ tUXVY � VW\s W[u\
Ub f\UV][a fbUV]ba ^ VW\s dbu\ XU`\Z \U`\UVas e]bd \[fW bVW\] ^ VW\s `b UbV W[u\ [Us d\[UY be
`X]\fV fbddtUXf[VXbU ^ [U` Ub f[Z[cXaXVs Vb ]\d\dc\] VW\ Z[YV �VW\ db`\a _ Xaa c \ `\Yf]Xc \`
XU db]\ `\V[Xa XU �\fVXbU �� v �bVXu[VXbUY bU VW\ tY\ be YtfW [ db`\a [U` bU VW\ tVXaXVs be
YtfW [ YVt`s f[U c\ ebtU` XU ~� ^ �� v

�



TU ~�� VW\ hq��jqhqo �hjjpql � kqm hj�kl Z]bca\d _[Y YVt`X\` v |]bd VW[V YVt`s^ XV _[Y
YWb_U VW[V _W\VW\] b] UbV [U []c XV][]s Z[VV\]U fbta` c\ eb]d\` `\Z \U`\` bU VW\ [dbtUV
be �VW\ XUXVX[a� fbddbU zUb_ a\`g\ VW\ ]bc bVY W[u\ ^ ]\g[]`XUg VW\ `X]\fVXbU [U` b]X\UV[VXbU
be VW\ ab f[a fb b]`XU[V\ YsYV\d v �dbUg VW\ XYYt\Y a\eV bZ \U ^ VW\]\ _[Y VW\ eb aab_ XUg � _W[V
z XU` be Z[VV\]U f[U c\ eb]d\` cs [U \u\U Utdc\] be ]bc bVY� TU e[fV ^ XU VW[V Z[Z \] VW\
eb aab_ XUg U\g[VXu\ ]\YtaV _[Y Z]bu\U �
���	
�� �
� �����
 �l h nonjpm � �j� � hlklom kin qk�kjn j�hj h� qpp klro kl klp h� �n
��qp�j�kl hl� kq�pljhj�kl � j� p hq��jqhqo �hjjpql � kqm hj�kl � qk�rpm �n ilnkr�h�rp �� pl � �n
p�pl }

wW\ [c bu\ VW\b]\d YV[V\Y VW[V [U \u\U Utdc\] be ]bc bVY f[UUbV eb]d [U []c XV][]s
Z[VV\]U � VW[V XY ^ VW[V VW\]\ []\ f\]V[XU Z[VV\]UY _WXfW VW\s f[UUbV eb]d v TUeb]d[aas^ [
g\U\][a Z[VV\]U f[U UbV c \ eb]d\` cs [U \u\U Utdc\] be tUXVY ^ c \f[tY\ VW\]\ f[U c \ [U
XUXVX[a Ysdd\V]Xf fbU{gt][VXbU �VW\ `\{UXVXbU be �kl� �iqhj�kl _ Xaa c \ gXu\U c \ab_ � VW[V
f[U UbV c \ c]bz\U `\V\]d XUXYVXf[aasv | ab ffWXUX pj hr} ~�� `X` UbV ^ Wb_\u\] ^ \xZ ab]\ _WXfW
Z[VV\]UY b] fa[YY be Z[VV\]UY � Xe [Us� �kir� c \ eb]d\` cs [ Y\V be \u\U�Utdc\]\` ]bc bVY ^
UbV_ XVWYV[U`XUg VW\ ZbYYXc a\ Ysdd\V]Xf fbU{gt][VXbU VW\ ]bc bVY f[U c\ XU [V VW\ c \gXUUXUg v
wWXY XY [ yt\YVXbU VW[V XY [``]\YY\` XUYV\[` XU VWXY Z[Z\] v

TU �\fVXbU � [ c]X\e bu\]uX\_ bU VW\ ]\a[V\` _b]z XY g Xu\U v TU �\fVXbU � VW\ eb]d[a
`\{UXVXbU be VW\ db`\a XY Z]\Y\UV\` v TU �\fVXbU  VW\ Z]bc a\d tU`\] YVt`s XY YV[V\` [U` [U
bcaXu XbtY [agb]XVWd VW[V a\VY VW\ ]bc bVY Ybau\ XV XY Z]buX`\` v | XU[aas^ XU �\fVXbU ! _\ `][_
Ybd\ fbUfatYXbUY v

" #$%&M$P 'ON(

TU ]\f\UV s\[]Y ^ XUV\]\YV XU VW\ Z]bc a\d be fbb]` XU[VXUg [U` fbUV]baaXUg [ Y\V be [tVbUbdbtY ^
dbcXa\ ]bc bVY W[Y XUf]\[Y\` fbUYX`\][c asv wW\ ]\[YbU eb] VWXY g]b_ XUg XUV\]\YV XY VW\ YWXeV
e]bd [ZZ]b[fWXUg VW\ Z]bc a\d tYXUg [ g]btZ be e\_ ^ Z b_\]et a tU XVY ^ Vb tYXUg [ g]btZ be
d[Us^ UbV�Yb�Zb_\]eta bU\Y v wW\ [`u[UV[g\Y be tYXUg VW\ a[VV\] [ZZ]b[fW []\ d [Us � VW\
YXdZa\] tUXVY []\ a\YY \xZ \UYXu\ � VW\]\ XY [U XUf]\[Y\ XU e[taV Vb a\][Uf\ � [U` VW\ V[YzY f[U
c \ fbdZa\V\` db]\ ytXfzasv �dbUg VW\ XUV\]\YVXUg YVt`X\Y VW[V W[u\ c\\U `bU\ XU [ u[]X\Vs
be {\a`Y ^ _\ f[U fXV\ ^ XU VW\ \UgXU\\]XUg []\[ ^ VW\ )\aat a[] *bcbVXf �sYV\d �)+,-w� be
. [_[gtfWX pj hr} ~/ � ^ VW\ �_[]d TUV\aaXg\Uf\ be ,\UX pj hr} ~�� ^ [U` VW\ �\ae�� YY\dcas
�[fWXU\ �0e]tfVtd 0 � be �t][V[ pj hr} ~�1 � v � ]\d[]z[ca\ \�b]V bU VW\ YVt`s be VW\ Z]bc a\d
W[Y c \\U fbU`tfV\` [aYb XU VW\ � T []\[ ^ [U[as2 XUg ^ eb] \x[dZa\ ^ Yb fX[a XUV\][fVXbU a\[`XUg
Vb g]btZ c \W[uXb] ~3� � Y\a{YW c\W[u Xb] be fb bZ \][VXu\ ]bcbVY XU [U Xd[a Yb fX\VX\Y ~��� � b]
Z]Xd XVXu\ [UXd[a c \W[uXb] XU Z[VV\]U eb]d [VXbU ~�� �eb] [ Yt]u\s^ ]\e\] Vb ~ �� v

�bYV be VW\Y\ YVt`X\Y ^ Wb_\u\] ^ `X` UbV eb ftY bU [agb]XVWd Xf [YZ \fVY be VW\ Z]bc a\d ~�� v
-U\ _WXfW `X` W[u\ ^ Wb_\u\] ^ [U [agb]XVWd Xf 4[ub] _[Y cs 5t]e\\ ~!� ^ _Wb Ytgg\YV\` Vb
aXd XV VW\ zUb_ a\`g\ VW[V [ ]bc bV dtYV Z bYY\YY XU b]`\] Vb c \VV\] fbb]`XU[V\ XVY c \W[u Xb]
_ XVW bVW\]Y v 6b_\u\] ^ VW\ d[XU YVt`X\Y ^ Vb bt] zUb_ a\`g\ ^ VW[V [Xd Vb c \VV\] tU`\]YV[U`
VW\ Zb_\] [U` VW\ aXd XV[VXbUY be VW\ `XYV]XctV\` fbb]`XU[VXbU [U` fbUV]ba be [ Y\V be [t�
VbUbdbtY ^ dbc Xa\ ]bcbVY e]bd [U [agb]XVWd Xf [U` fbdZtV[VXbU[a Z bXUV be uX\_ ^ []\ cs
�t2tzX [U` 7[d[YWXV[ ~�^ �� ^ � � ^ [U` cs | ab ffWXUX pj hr} ~� ^ �� v TU b]`\] Vb [U[as2\ VW\
Z]bc a\d XU VW XY aXgWV ^ VW\s Z]\Y\UV eb]d[a db`\aY eb ftY\` bU VW\ tU`\]YV[U`XUg be VW\ [a�
gb]XVWd XfY be Y\u\][a Z]bc a\d Y ^ XU Z[]VXfta[] Z[VV\]U eb]d[VXbU ^ tU`\] Y\u\][a [YYtdZVXbUY
bU VW\ Zb_\] be VW\ XU` XuX`t[a ]bcbV v wW\ d[XU bc8 \fVXu\ be VW\Y\ YVt`X\Y XY Vb WXgWaXgWV

�



_WXfW z XU` be f[Z[cXaXVX\Y�e\[Vt]\Y �[u[Xa[c a\ [dbtUV be d \db]s^ U\\` b] z XU` be fbddbU
zUb_ a\`g\ ^ Y\UYb]Y � Zb_\]� VW\ tUXVY dtYV W[u\ XU b]`\] Vb \� fX\UVas fbb]`XU[V\ [U` ]\[fW
Ybd\ fbddbU gb[a VW\s []\ ]\yt X]\` Vb [fW X\u\ v TU c bVW ~�^ � � [U` ~� ^ �� ^ []\ `\{U\`
db`\aY Vb eb]d[aas `\Yf]Xc \ VW\ dbcXa\ tUXVY [U` VW\ \UuX]bUd\UV XU _WXfW VW\s bZ \][V\ v
wW\]\ []\ ^ Wb_\u\] ^ YtcYV[UVX[a `X�\]\Uf\Y c \V_\\U VW\ V_b db`\aY ^ _WXfW []\ [U[as2\` XU
`\ZVW XU ~��� v TU VW XY Z[Z \] _\ _ Xaa YVt`s VW\ Z[VV\]U eb]d[VXbU Z]bc a\d tU`\] VW\ db`\a
be ~� ^ ��� ^ VW[V _ Xaa c \ `\Yf]Xc \` XU `\V[Xa XU VW\ U\xV Y\fVXbU v

� ��$ � OP$%

TU VW XY Y\fVXbU ^ _\ `\Yf]Xc \ VW\ db`\a VW[V _ Xaa c \ tY\` XU VWXY Z[Z \] ^ ~� ^ ��� v wW\ ]bc bVY
_\ fbUYX`\] []\ � �km k� plpkin �VW\s [aa eb aab_ VW\ Y[d \ Y\V be ]ta\Y� � hijklkm kin �VW\]\
XY Ub [ Z]Xb]X f\UV][a [tVWb]XVs^ [U` \[fW ]bcbV �Y fbdZtVXUg f[Z[cXaXVX\Y []\ XU`\Z\U`\UV
e]bd VW\ bVW\]Y �� � hnol��qklkin �VW\]\ XY Ub f\UV][a fab fz ^ Ub [ Z]Xb]X YsUfW]bU X2[VXbU ^
Ub [ Z]Xb]X c btU`Y bU Z]b f\YYXUg b] dbVb]X[a YZ \\`� � mk��rp �]bc bVY []\ [aab_\` Vb dbu\
bU [ Za[U\� � hlklom kin �VW\s []\ [ Z]Xb]X XU`XYVXUgtXYW[ca\� � [U` k�r���kin �VW\s `b UbV
\xZaXfXVas ]\d\dc\] VW\ Z[YV� v �b]\bu\] ^ VW\]\ []\ Ub \xZaXfXV `X]\fV d\[UY be fbddtUXf[�
VXbU � VW\ fbddtUXf[VXbU b fft]Y XU [ VbV[aas XdZaXfXV d [UU\] ^ VW]btgW VW\ db`X{f[VXbU Vb
VW\ \Uu X]bUd\UV ^ U[d \as VW]btgW VW\ fW[Ug\ be ]bc bVY � ZbYXVXbUY XU VW\ Z a[U\ `t]XUg VW\X]
dbu\d\UVY v

wW\Y\ [YYtdZVXbUY d[z\ VW\ ]bc bVY YXdZa\ [U` ][VW\] �_\[z0 XU aXgWV be ft]]\UV \U�
gXU\\]XUg V\fWUbabgsv ,tV ^ [Y [a]\[`s UbV\` ^ VW\ XUV\]\YV XU VWXY YVt`s XY Vb [ZZ]b[fW VW\
Z]bc a\d e]bd [ �km� ijhj�klhr ZbXUV be u X\_ � XU e[fV ^ cs [YYtd XUg VW\ �_\[z\YV0 ]bcbVY ^ XV
XY Z bYYXc a\ Vb [U[as2\ VW\ YV]\UgVWY [U` _\[zU\YY\Y be VW\ ` XYV]XctV\` fbUV]ba ^ [U` c \VV\]
tU`\]YV[U` _WXfW zXU` be Z b_\] �aXd XV[VXbUY� YtfW ]bc bVY W[u\ XU VW\ VbV[aas [YsUfW]bUbtY
\UuX]bUd\UV XU _WXfW VW\s bZ \][V\ v |t]VW\]db]\ ^ VWXY YXdZaXfXVs f[U [aYb a\[` Vb Ybd\
[`u[UV[g\Y v |b] \x[dZa\ ^ VW\ a[fz be [c XaXVs Vb ]\d\dc\] _W[V W[Y c \\U fbdZtV\` XU VW\
Z[YV ^ g Xu\Y Vb VW\ YsYV\d VW\ UXf\ Z]bZ \]Vs be Y\ae�YV[c XaX2[VXbU ~�� v

+[fW ]bc bV W[Y XVY b_U rk�hr ��p� be VW\ _b]a` v wWXY uX\_ XUfat`\Y [ ab f[a )[]V\YX[U
fbb]`XU[V\ YsYV\d _ XVW � b]Xg XU �VW[V _\ [YYtd\ _ XVWbtV abYY be g\U\][aXVs Z a[f\` XU VW\
ft]]\UV Z bYXVXbU be VW\ ]bc bV� � tUXV be a\UgVW � [U` VW\ ��qp�j�kln be V_b fbb]`XU[V\ [x\Y ^
X`\UVX{\` [Y � [x XY [U` 	 [x XY ^ Vbg\VW\] _ XVW VW\X] kq�pl jhj�kln^ X`\UVX{\` [Y VW\ Z bYXVXu\
[U` U\g[VXu\ YX`\Y be VW\ [x\Y v 
bVXf\ ^ Wb_\u\] ^ VW[V VW\ ab f[a u X\_ Y fbta` c \ VbV[aas `X�\]\UV
d[zXUg XV XdZbYYXc a\ eb] VW\ ]bc bVY Vb ]\[fW [U [g]\\d\UV bU `X]\fVXbUY b] bU `XYV[Uf\Y v

� ]bc bV XY XU XVX[aas XU [ _[XVXUg YV[V\ ��h�j� � [V [Us ZbXUV XU VXd \ ^ [YsUfW]bUbtYas [U`
XU`\Z\U`\UVas e]bd VW\ bVW\] ]bc bVY ^ XV bcY\]u\Y VW\ \Uu X]bUd\UV XU XVY []\[ be uXYXc XaXVs
���n pq�p� ^ XV f[afta[V\Y XVY `\YVXU[VXbU Z bXUV c[Y\` bUas bU VW\ ft]]\UV ab f[VXbUY be VW\
bcY\]u\` ]bc bVY �
km� ijp� ^ XV VW\U dbu\Y Vb_[]`Y VW[V Z bXUV �� k�p� [U` gb \Y c[fz Vb
[ _[XVXUg YV[V\ v � fbdZtV[VXbU[a �o� rp XY `\{U\` [Y VW\ Y\yt\Uf\ be VW\ �h�j���n pq�p�

km� ijp�� k�p [fVXbUY � VW\ �aXe\0 be [ ]bc bV XY VW\U [ Y\yt\Uf\ be fbdZtV[VXbU[a fsfa\Y v
�b]\ eb]d[aas^ [ fsfa\ XY fbUYVXVtV\` cs VW\ eb aab_ XUg ebt] � �hnpn�

�
 ���� wW\ ]bc bV XY X` a\ v � ]bcbV f[UUbV YV[s XU{UXV\as X`a\ v
� 
 ����
�� wW\ ]bc bV bcY\]u\Y VW\ \Uu X]bUd\UV cs V[z XUg [ YU[ZYWbV be [aa bVW\] ]bc bVY �

ZbYXVXbUY _ XVW ]\YZ \fV Vb XVY ab f[a fbb]`XU[V\ YsYV\d v +[fW ]bc bV � XY u X\_\` [Y [
Z bXUV ^ [U` VW\]\eb]\ XVY ZbYXVXbU XU VW\ Z a[U\ XY g Xu\U cs XVY fb b]`XU[V\Y ^ XU`Xf[V\` [Y
VW\ Z[X] �� �� � � �� � v wW\ k�npq�hj�kl ]\Vt]UY [ Y\V be ]bc bVY � ZbYXVXbUY �X v\ v Z bXUVY� Vb

�



VW\ bcY\]u XUg ]bc bV v TU [``XVXbU ^ VW\ ]bc bV f[UUbV XU g\U\][a `\V\fV _W\VW\] VW\]\ XY
db]\ VW[U bU\ e\aab_ ]bc bV bU [Us be VW\ bcY\]u\` ZbXUVY � _\ Y[s^ XV f[UUbV `\V\fV
mirj�� r���jov w_b `X�\]\UV db`\aY f[U []XY\ `\Z \U`XUg bU _W\VW\] _\ [YYtd\ VW[V [
]bcbV f[U Y\\ [aa VW\ bVW\] ]bcbVY XU VW\ YsYV\d �f[aa\` �lr�m �jp� ��n���r�jo db`\a�
b] VW[V [ ]bc bV f[U Y\\ bUas VW\ ]bcbVY VW[V []\ [V dbYV [V Ybd\ {x\` `XYV[Uf\ e]bd
XV �� �m �jp� ��n ���r�jo db`\a� v TU VWXY Z[Z \] _\ _ Xaa `\[a _ XVW VW\ �UaXd XV\` � XYXc XaXVs
db`\a v

� 
 �	����� wW\ ]bc bV Z \]eb]d Y [ rk�hr �km� ijhj�kl [ffb]`XUg Vb XVY [agb]XVWd v 	\
[YYtd\ VW[V VW\ [agb]XVWd XY `\V\]d XUXYVXf ^ [U` V[z\Y XU XUZtV bU as VW\ bcY\]u\` Y\V
be Z bXUVY � _\ Y[s VW[V VW\ [agb]XVWd XY k�r���kinv wW\ [agb]XVWd XY Y[X` Vb c \ lkl
k�r���kin^ Xe XV V[z\Y XU XUZtV [aYb VW\ ZbYXVXbUY be VW\ ]bc bVY bcY\]u\` XU VW\ Z[YV �
XU VWXY Z[Z \] ^ _\ _ Xaa `\[a \xfatYXu\as _ XVW bcaXu XbtY [agb]XVWd Y � v wW\ ]\YtaV be VW\
fbdZtV[VXbU f[U c \ [ `\YVXU[VXbU Z bXUV b] 
� ��
� ��� �� v

� 
 � 	�� � Y [ ]\YtaV be VW\ fbdZtV[VXbU ^ VW\ ]bc bV \XVW\] YV[U`Y YVXaa �
� ��
� ��� �� _[Y
VW\ ]\Yt aV be VW\ fbdZtV[VXbU � ^ b] XV d bu\Y �[abUg [Us ft]u\ XV aXz\Y ^ Vb_[]`Y VW\
Z bXUV fbdZtV\` XU VW\ Z]\uXbtY ZW[Y\� v wW\ ]bc bV dbu\Y Vb_[]`Y VW\ fbdZtV\`
`\YVXU[VXbU be [U tUZ]\`XfV[c a\ [dbtUV be YZ[f\ ^ _WXfW _\ [YYtd\ U\XVW\] XU{UXV\ ^
Ub] XU{UXV\YXd [aas Yd[aa �Y\\ � YYtdZVXbU � � c \ab_ �v 6\Uf\ ^ VW\ ]bc bV f[U bUas gb
Vb_[]`Y XVY gb[a [abUg [ ft]u\ ^ ctV XV f[UUbV zUb_ Wb_ e[] XV _ Xaa gb XU VW\ ft]]\UV
fsfa\ ^ c \f[tY\ XV f[U YVbZ [UsVXd\ `t]XUg XVY dbu\d\UV v


bVXf\ VW[V ^ c \f[tY\ be VW\ bc aXu XbtYU\YY [YYtdZVXbU ^ c bVW VW\ ]\YtaV be VW\ fbdZtV[VXbU
[U` VW[V be VW\ bcY\]u[VXbU ZW[Y\ _ Xaa UbV c \ [u[Xa[c a\ Vb [ ]bc bV [V XVY U\xV fbdZtV[VXbU[a
fsfa\ v

TU [``XVXbU ^ _\ W[u\ VW\ eb aab_ XUg [YYtdZVXbUY bU VW\ c \W[uXb] be [ ]bc bV �

� � �� 	 ���� ��� ����� � � ]bc bV f[U UbV 	[XV XU`\{UXV\asv
� � �� �� �� � � ���� � wW\]\ XY [ ab_\] c btU` �� � 1 bU VW\ `XYV[Uf\ [ ]bcbV � f[U V][u\a ^

tUa\YY XVY `\YVXU[VXbU XY fabY\] VW[U �� v TU VW XY f[Y\ XV _ Xaa ]\[fW XVY `\YVXU[VXbU ZbXUV
XU bU\ fsfa\ v

wW\ \UuX]bUd\UV XU _WXfW VW\ ]bc bVY bZ \][V\ XY VbV[aas hnol��qklkin^ XU VW\ Y\UY\ VW[V
VW\]\ XY Ub fbddbU UbVXbU be VXd\ ^ [U` [ ]bc bV bcY\]u\Y XVY e\aab_ Y [V tUZ]\`XfV[c a\ VXd\
XUYV[UVY v �b]\bu\] ^ XV XY UbV d[`\ [Us [YYtdZVXbU bU Wb_ dtfW [ fsfa\ be \[fW ]bc bV a[YVY ^
U\XVW\] bU VW\ VXd\ \a[ZY\` cs [ ]bc bV Vb \x\ftV\ bU\ be VW\ ebt] ZW[Y\Y be \[fW fsfa\ �eb]
VW\ Y[z\ be tUXeb]d XVs^ _\ tY\ VWXY [ZZ]b[fW [aYb _ XVW VW\ -cY\]u\ ZW[Y\ ^ \u\U Xe XVY ]\YtaV
XY [ YU[ZYWbV be [aa VW\ ]bc bVY � ZbYXVXbUY� v TV XY bUas [YYtd\` VW[V \[fW fsfa\ XY fbdZa\V\`
XU {UXV\ VXd\ ^ [U` VW[V VW\ `XYV[Uf\ V][u\a\` XU [ fsfa\ XY {UXV\ � db]\bu\] ^ VW\ ` XYV[Uf\ XY
UbV XU{UXV\YXd [aas Yd [aa �tUa\YY VW\ ]bc bV ]\[fW\Y XVY `\YVXU[VXbU � v


bVXf\ VW[V YXUf\ bVW\] ]bcbVY fbta` bcuXbtYas dbu\ `t]XUg VW\ fbdZtVXUg ZW[Y\ be [
gXu\U ]bc bV ^ VW\ dbu\d\UV be VWXY fbta` c \ c[Y\` bU [ Z[YV YXVt[VXbU _WXfW XY UbV u[aX`
[Usdb]\ [V VW\ dbd\UV be VW\ [fVt[a dbu\ v
� ! "!#!" $%&' (' ()! "'*'(& $& +,-./.+012 * !3$4&! '# () 5& #!$(4"! '# ()! $%6'"5()7 & ()!8 !9!34(! :
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TU VWXY Z[Z\] ^ _\ fbUf\UV][V\ bU VW\ Z[]VXft a[] fbb]`XU[VXbU Z]bc a\d VW[V ]\ytX]\Y VW\
]bc bVY Vb eb]d [ YZ\fX{f g\bd\V]Xf Z[VV\]U ^ VW\ � hjjpql � kqm hj�kl Z]bca\d v TU Z[]VXfta[] ^
_\ [UY_\] VW\ eb aab_ XUg yt\YVXbU � g Xu\U [U \u\U Utdc\] be ]bc bVY ^ _W[V z XU` be Z[VV\]UY
[]\ [fWX\u[ca\ XU [ {UXV\ Utdc\] be fsfa\Y _W\U VW\]\ XY �kmm kl �lk� rp�� p bUas bU VW\
`X]\fVXbU [U` b]X\UV[VXbU be bU\ [x XY� ^ Y[s 	 �

	\ YVt`s VWXY Z]bc a\d eb] []c XV][]s g\bd\V]Xf Z[VV\]UY ^ _W\]\ [ Z[VV\]U XY [ Y\V be
Z bXUVY �g Xu\U cs VW\X] )[]V\YX[U fbb]`XU[V\Y� XU VW\ Z a[U\ v wW\ Z[VV\]U XY zUb_U XUXVX[aas
cs [aa ]bc bVY XU VW\ YsYV\d v |b] XUYV[Uf\ ^ _\ d XgWV ]\ytX]\ VW\ ]bc bVY Vb Z a[f\ VW\d Y\au\Y bU
VW\ fX]ftd e\]\Uf\ be [ fX]fa\ ^ _ XVW \yt[a YZ[fXUg c \V_\\U [Us V_b [`8 [f\UV ]bc bVY ^ 8tYV aXz\
z X`Y XU VW\ z XU`\]g[]V\U []\ Ybd\VXd \Y ]\yt\YV\` Vb `b v 	\ `b UbV Z]\Yf]Xc \ VW\ Z bYXVXbU
be VW\ fX]fa\ XU VW\ _b]a` ^ [U` _\ `b UbV Z]\Yf]Xc \ VW\ YX2\ be VW\ fX]fa\ ^ 8tYV c \f[tY\ VW\
]bc bVY `b UbV W[u\ [ UbVXbU be VW\ _b]a` fbb]`XU[V\ YsYV\d �Y b]Xg XU b] tUXV be a\UgVW v

� aa VW\ ]bc bVY []\ gXu\U XU XUZtV VW\ Y[d\ Z[VV\]U � ^ [U` VW\s []\ ]\ytX]\` jk � kqm XV
XU {UXV\ VXd\ v 	\ f[aa � [ nomm pjq�� �hjjpql Xe XV W[Y [V a\[YV bU\ [x XY be Ysdd\V]s � ^
VW[V XY ^ eb] \[fW � � � VW\]\ \x XYVY \x[fVas [UbVW\] Z bXUV � � � � YtfW VW[V � [U` � � []\
Ysdd\V]Xf _ XVW ]\YZ \fV Vb � �Y\\ | Xgt]\ �vf ^ ` [U` \� v 	\V � 
� c\ VW\ Y\V be {U[a Z bYXVXbUY be
VW\ ]bc bVY [Y uX\_\` XU VW\ ab f[a fbb]`XU[V\ YsYV\d be VW\ ]bcbV � 
 v wW\ ]bc bVY []\ Y[X` Vb
� kqm j� p �hjjpql^ Xe VW\]\ \x XYVY [ V][UYeb]d[VXbU � ^ _W\]\ � f[U c \ jqhlnrhj�kl^ qkjhj�kl^
n�hr�l� ^ b] 
 ��� �l� XUVb d X]]b] Z bYXVXbU ^ YtfW VW[V � �� 
� � � � ^ �� v TU bVW\] _b]`Y ^ VW\ {U[a
Z bYXVXbUY be VW\ ]bc bVY dtYV fbXUfX`\ _ XVW VW\ Z bXUVY be VW\ XUZtV Z[VV\]U ^ _W\]\ VW\ eb]d\`
Z[VV\]U d[s c\ jqhlnrhjp�^ qkjhjp�^ n�hrp�^ [U` 
 ��� p� XUVb XVY d X]]b] ZbYXVXbU _ XVW ]\YZ \fV
Vb VW\ XUZtV Z[VV\]U � XU \[fW ab f[a fbb]` XU[V\ YsYV\d v TUXVX[aas^ VW\ ]bcbVY []\ XU []c XV][]s
Z bYXVXbUY ^ _ XVW VW\ bUas ]\ytX]\d\UV VW[V Ub V_b ]bc bVY []\ XU VW\ Y[d\ ZbYXVXbU ^ [U` VW[V ^
be fbt]Y\ ^ VW\ Utdc\] be Z bXUVY Z]\Yf]Xc \` XU VW\ Z[VV\]U [U` VW\ Utdc\] be ]bc bVY []\
VW\ Y[d\ v wW\ bUas d\[UY eb] VW\ ]bc bVY Vb fbb]`XU[V\ XY VW\ bcY\]u[VXbU be VW\ bVW\]Y �
ZbYXVXbUY � VW\]\eb]\ ^ VW\ bUas d\[UY eb] [ ]bcbV Vb Y\U` XUeb]d [VXbU Vb Ybd\ bVW\] ]bc bV XY
Vb dbu\ [U` a\V VW\ bVW\]Y bcY\]u\ v |b] bc aXu XbtY ]bc bVY ^ \u\U VWXY Y\U`XUg be XUeb]d[VXbU
XY XdZbYYXc a\ ^ YXUf\ VW\ bVW\]Y _ Xaa UbV ]\d \dc\] Z]\u XbtY Z bYXVXbUY v

wWXY Z]bc a\d W[Y c \\U XUu\YVXg[V\` ytXV\ [ c XV XU VW\ aXV\][Vt]\ ^ dbYVas [Y [U XUXVX[a
YV\Z VW[V g\VY VW\ ]bcbVY Vbg\VW\] [U` VW\U a\VY VW\d Z]b f\\` XU VW\ `\YX]\` eb]d[VXbU � XV
XY XUV\]\YVXUg [agb]XVWd Xf[aas^ c \f[tY\ Xe VW\ ]bc bVY f[U eb]d [Us Z[VV\]U ^ VW\s f[U [g]\\
bU VW\X] ]\YZ \fVXu\ ]ba\Y XU [ YtcY\yt\UV ^ fb b]`XU[V\` [fVXbU v TV XUfat`\Y ^ [Y YZ \fX[a f[Y\Y ^
d [Us fbb]`XU[VXbU Z]bc a\d Y ^ YtfW [Y a\[`\] \a\fVXbU � _\ 8tYV `\{U\ VW\ Z[VV\]U XU YtfW [
_[s VW[V VW\ a\[`\] XY ]\Z]\Y\UV\` tUXyt\as cs bU\ Z bXUV XU VW\ Z[VV\]U v

	\ zUb_ e]bd ~�� VW[V [U []c XV][]s Z[VV\]U f[U UbV c \ eb]d\` cs [U \u\U Utdc\] be
]bc bVY �wW\b]\d �v�� v wW\]\eb]\ ^ _\ _[UV Vb {U` btV _WXfW fa[YY be Z[VV\]UY f[U c \ eb]d\`
XU VWXY f[Y\ ^ Xe [Usv |]bd Ub_ bU ^ _\ _ Xaa [YYtd\ VW[V VW\ ]bc bVY XU VW\ YsYV\d W[u\ fbddbU
zUb_ a\`g\ bU VW\ ` X]\fVXbU [U` b]X\UV[VXbU be bUas VW\ 	 [x XY� ^ [U` VW[V VW\ Utdc\] � be
]bc bVY XU VW\ YsYV\d XY \u\U v 	\ []\ ]\[`s Ub_ Vb XUV]b`tf\ Ybd\ `\{UXVXbUY VW[V _ Xaa c \
tY\eta XU VW\ eb aab_ XUg v
� ��� �� �	� � 
�
 	\V [ �kl� �iqhj�kl �k� j� p qk�kjn� c \ [ Y\V be ]bc bV Z bYXVXbUY ^ bU\ Z bYXVXbU
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Z \] ]bc bV ^ _ XVW Ub ZbYXVXbU b fftZX\` cs db]\ VW[U bU\ ]bc bV v � � lhr �kl� �iqhj�kl XY [
fbU{gt][VXbU be VW\ ]bc bVY XU _WXfW VW\ ]bc bVY eb]d VW\ `\YX]\` Z[VV\]U v
� ��� �� �	� � 
� ������
� �	
� ���	� � ��	
 ���� �
 � � hjjpql � kqm hj�kl hr� kq�j�m XY [U
bcaXu XbtY `\V\]d XUXYVXf [agb]XVWd VW[V c]XUgY VW\ ]bcbVY XU VW\ YsYV\d Vb [ {U[a fbU{gt][VXbU
XU [ {UXV\ Utdc\] be fsfa\Y ^ XU`\Z\U`\UVas e]bd VW\ XUXVX[a fbU{gt][VXbU v

�UbVW\] Z]bc a\d VW[V _\ _ Xaa ]\e\] Vb XU VW\ eb aab_ XUg XY VW\ rph�pq prp�j�kl Z]bca\d �
VW\ ]bc bVY XU VW\ YsYV\d []\ Y[X` Vb \a\fV [ a\[`\] Xe ^ [eV\] [ {UXV\ Utdc\] be fsfa\Y ^ [aa VW\
]bc bVY `\V\]d XUXYVXf[aas [g]\\ bU �fWbbY\� VW\ Y[d\ ]bcbV � ^ f[aa\` VW\ a\[`\] v �Xd Xa[]as Vb
VW\ Z[VV\]U eb]d[VXbU [agb]XVWd ^ _\ f[U `\{U\
� ��� �� �	� � 
� ������
 � �����	� � ��	
 ���� �
 �U bcaXu XbtY `\V\]d XUXYVXf [agb]XVWd VW[V
a\VY VW\ ]bc bVY XU VW\ YsYV\d \a\fV [ a\[`\] XU [ {UXV\ Utdc\] be fsfa\Y ^ g Xu\U [Us XUXVX[a
fbU{gt][VXbU ^ XY f[aa\` [ rph�pq prp�j�kl hr� kq�j�mv

wW\ ebaab_ XUg a\dd[ YV[V\Y VW\ tUYbau[c XaXVs be VW\ a\[`\] \a\fVXbU Z]bc a\d tU`\] VW\
[YYtdZVXbUY tU`\] YVt`sv
���� � � 
�
 �� pqp p� �njn lk �pjpqm �l �nj�� hr� kq�j�m j�hj nkr�pn j� p rph�pq prp�j�kl � qk��
rpm � �� pl � �n p�pl }
� 
		 	 
 |b] VW\ Y[z\ be fbUV][`XfVXbU ^ a\V 
 c \ [ a\[`\] \a\fVXbU [agb]XVWd v 
b_ fbUYX`\]
[ Z[]VXfta[] XU XVX[a YXVt[VXbU be VW\ ]bc bVY XU _WXfW ^ XUVtXVXu\as YZ \[z XUg ^ \[fW ]bcbV W[Y [
Ysdd\V]Xf Z[]VU\] _ XVW ]\YZ \fV Vb VW\ 	 [x XY v �b]\ Z]\fXY\as^ [YYtd\ VW[V XUXVX[aas^ eb]
\u\]s ]bc bV � VW\]\ \x XYVY [ Ysdd\V]Xf Z[]VU\] ]bc bV �� YtfW VW[V VW\ `X]\fVXbUY be VW\ �
[x XY be � [U` VW\ � [x XY be �� []\ bZZbYXV\ ^ [U` VW\ uX\_ be VW\ _b]a` XY VW\ Y[d\ eb] � [U`
�� �Y\\ | Xgt]\ �v[� v 
b_ ^ eb] [Us dbu\ VW[V � f[U d[z\ XU XVY ab f[a fb b]`XU[V\ YsYV\d cs
\x\ftVXUg [agb]XVWd 
 ^ _\ zUb_ VW[V �� f[U d[z\ VW\ Y[d\ dbu\ XU XVY ab f[a fbb]` XU[V\
YsYV\d v Te c bVW be VW\d dbu\ XU VW\ \x[fV Y[d\ _[s [V VW\ Y[d\ VXd\ ^ VW\s [g[XU \U`
tZ XU Ysdd\V]Xf Z bYXVXbUY v wW\]\eb]\ ^ cs a\VVXUg [aa VW\ ]bc bVY dbu\ [V VW\ Y[d \ VXd\ ^
_ XVW Ysdd\V]Xf Z[]VU\]Y dbuXUg XU VW\ Y[d\ _[s^ _\ [a_[sY Z]b f\\` e]bd bU\ Ysdd\V]Xf
YXVt[VXbU Vb VW\ U\xV ^ W\Uf\ \[fW ]bc bV _ Xaa [a_[sY W[u\ [ Z[]VU\] VW[V XY XU`XYVXUgtXYW[ca\
e]bd XV v wWXY U\u\] a\[`Y Vb [ YXVt[VXbU _W\]\ VW\ ]bc bVY f[U `\V\]d XUXYVXf[aas [g]\\ bU [
tUXyt\ ]bc bV ^ W\Uf\ VW\ a\[`\] f[UUbV c \ \a\fV\` v �

wW\ tUYbau[c XaXVs ]\YtaV be 	\dd[  v� XY tY\eta Vb c \VV\] tU`\]YV[U` _WXfW z XU` be
Z[VV\]UY f[U UbV c \ eb]d \` ^ W\Uf\ _WXfW z XU` be Z[VV\]U eb]d[VXbU [agb]XVWd f[U UbV c \
`\YXgU\` v TU e[fV ^ VW\ [c XaXVs Vb eb]d Ybd\ zXU` be Z[VV\]UY _bta` XdZas VW\ [cXaXVs Vb \a\fV
[ ]bc bV XU VW\ YsYV\d [Y VW\ a\[`\] v �b]\ eb]d[aas^
���� � � 
� 
 �� pqp p� �njn lk �hjjpql � kqm hj�kl hr� kq�j�m j�hj rpjn j� p qk�kjn �l j� p nonjpm
� kqm
� 
 hl hnomm pjq�� �hjjpql �qp� pq jk 
 ��iqp � }�� � kq
� 
 h nomm pjq�� � hjjpql j�hj �hn hr r �jn h� pn k� nomm pjqo �hnn�l� j�qki�� h �pqjp� �qp� pq jk


 ��iqp � }�� }
� 
		 	 


�



� �
�

�

��
��
��

���
�� �

�
�

�

/ ;

���

� � ��
�� �� ��
��

�	
�
 ��

* ;

�


 � 
 �

����

� �

, ;

�

% ;

�

$ ;

��
��

��

�

�
��� ��

|Xgt]\ �� �[� � ]bbe be 	\dd[  v�� \[fW � 
 W[Y VW\ Y[d\ uX\_ be VW\ _b]a` be �� 
 ^ eb] � � � � � � � v
�c � �U tU[fWX\u[ca\ [Ysdd\V]Xf Z[VV\]U v TU VW XY \x[dZa\ ^ VW\ Yb]V\` Y\yt\Uf\ be Z[X]Y be
]bc bVY e]bd VW\ Z]bbe be 	\dd[  v� XY VW\ eb aab_ XUg � �� � � �� � ^ ��� � �� ^ ��� � �� ^ ��� � �� ^ ��� � �� ^
��� � �� � ^ ��� � �� � v TU VWXY f[Y\ �� _bta` c\ \a\fV\` [Y VW\ a\[`\] v �f� �U [fWX\u[ca\ Z[VV\]U
_ XVW bU\ [x XY be Ysdd\V]s UbV Z[YYXUg VW]btgW [Us u\]V\x v �` � �U tU[fWX\u[c a\ Z[VV\]U v
�\ � �U [fWX\u[c a\ Z[VV\]U VW[V W[Y VW]\\ [x\Y be Ysdd\V]s UbV Z[YYXUg VW]btgW [Us u\]V\x v

bV\ VW[V VWXY Z[VV\]U W[Y [aYb [x\Y be Ysdd\V]s Z[YYXUg VW]btgW u\]VXf\Y v TU VWXY f[Y\ ^ VW\
]btVXU\ ������ �� � be � agb]XVWd � _bta` fWbbY\ VW\ [x XY �� v

��
� � 
 	\V 
 c \ [ Z[VV\]U eb]d[VXbU [agb]XVWd ^ [U` a\V � c \ [ YZ \fX{f [Ysdd\V]Xf Z[VV\]U
be � ZbXUVY v wW\ V[Yz eb] VW\ ]bc bVY XY Vb eb]d � cs \x\ftVXUg 
 v 	\V � c \ VW\ {U[a
fbU{gt][VXbU [eV\] VW\s \x\ftV\ VW\ [agb]XVWd v �XUf\ VW\ ]bc bVY XU VW\ YsYV\d [g]\\
bU VW\ `X]\fVXbU [U` b]X\UV[VXbU be VW\ 	 [x XY ^ XV XY Z bYYXc a\ eb] VW\d Vb \a\fV [ a\[`\] v
TU e[fV ^ a\V � � [U` � � c \ ]\YZ \fVXu\as VW\ u\]VXf[a [x XY Z[YYXUg VW]btgW VW\ btV\]dbYV
]bcbVY XU � �[aa VW\ ]bcbVY dtYV [g]\\ bU VW\Y\ V_b [x XY ^ YXUf\ VW\s [g]\\ bU VW\
b]X\UV[VXbU be 	 � ^ [U` a\V � c \ VW\ u\]VXf[a [x XY \ytX` XYV[UV e]bd � � [U` � � �Y\\
| Xgt]\ �vc � v � YZ aXVY VW\ Z a[U\ XU V_b ]\gXbUY ^ � � [U` � � � v Te Ybd\ ]bc bVY []\ bU � ^
VW\ WXgW\YV bU � f[U c \ \a\fV\` [Y [ a\[`\] ^ VWtY fbUV][`XfVXUg 	\dd[  v�v �b ^ a\V tY
YtZZbY\ VW[V Ub ]bcbV XY bU � v 	\ f[U `XYVXUgtXYW V_b f[Y\Y �

�v �� � �  � �� � �^ VW\ ]bcbVY f[U [g]\\ bU VW\ dbYV Z bZta[V\` ]\gXbU [Y VW\ Z bYXVXu\ YX`\
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