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c defghijkflhe
mnopqr stqu tupu vw qtsx y untqx y qr uzs{| u}s ~x� q~ � qts{�}sut n{s q~ r u~� u}su{ x� {�qs~pq��}s{su}�� y {n�� u{ r stq�q~s y zsxoxz�y �oqr upxoxz�y u~t �u}pxz}u���� �x�sws} y px � s u n{s�nor stqnr y x~s rn{p � s u�os px q~ts� u~t {su}�� rnopqr stqu tupu rn�� oq�s p��q�uo uo��u�
~nrs}q� q~�x}r upqx~ � �~oq�s uo��u~nr s}q� tupu p��q�uoo� }s�}s{s~pst �� ����� wuons{ y p�s�x~ps~p v�q�so wuons{ x} �xr�}s{{st �q�so wuons{| p�up r u�s n� rnopqr stqu tupu tx~ �p �x~ws�rn�� q~ps}s{pq~z q~�x}r upqx~ q~ p�sr {sows{ � �x~{s�ns~po�y �s �xnot oq�s px q~ts� rnopqr stquq~�x}r upqx~ x~ ��up p�s �q�so{ }s�}s{s~p y q �s � p�s � �� ����� ������� x� p�s tupu }up�s} p�u~
q~ts� q~z p�s �q�so wuons{ p�sr {sows{ � �x} s�ur�os y {su}��q~z uo��u�~nrs}q� tupu �x} p�s{p}q~z �u� � � q{ {p}uqz�p�x}�u}t � �x�sws} y {su}��q~z �x} u �u} q~ u~ qr uzs x} p�s {xn~t x�u oqx~ q~ u~ untqx �oq� }s�nq}s{ p�s u�qoqp� px u��s{{ p�s {sr u~pq� �x~ps~p � �s �uoo p� q{
{sr u~pq� �x~ps~p �rsputupu  � ¡u�� qr uzs y untqx y x} wqtsx �oq� �x~puq~{ s~x}rxn{ urxn~p{x� � xps~pquoo� n{s�n o r sputupu �



mx{p rnopqr stqu tupu �x~puq~{ p�x p��s{ x� r sputupu p�up �u~ �s q~ts�st � � q}{p y rno�
pqr stqu q{ p��q�uoo� s~ps}st uox~z � qp� }szq{p}upqx~ q~�x}r upqx~ � ¡�ur�os }szq{p}upqx~ q~�x}�
r upqx~ q~�onts{ ��s~ p�s qr uzs �u{ pu�s~ y ��s}s p�s wqtsx �u{ {�xp y ��x }s�x}tst p�s untqx�oq� y �ur s}u {sppq~z{ y sp� � �s�x~t y rnopqr stqu �x~puq~{ {sr u~pq� q~�x}r upqx~ p�up rn{p � s
u{{qz~st ru~nuoo� v�nr u~ s�ur q~upqx~ x� p�s �q�pn}s| x} unpxr upq�uoo� vwq{nuo �}x�s{{q~z| ��~ {�x}p y r sputupu q~ m���� q{ u~� q~�x}r upqx~ q~ uttqpqx~ px p�s }u� tupu {p}sur � ��s
}sr uq~ts} x� p�q{ �u�s} �x �n{s{ x~ p�s oupps} r sputupu �xr�x~s~p vs�p}u�pst x} u{{qz~st
{sr u~pq� q~�x}r upqx~ | y uop�xnz� p�s �x}r s} �u~ �s p}supst q~ u {qr qou} r u~~s} �

m u~nuo qts~pq��upqx~ x� {sr u~pq� �supn}s{ q{ n~u��s�pu�os �x} {sws}uo }su{x~{ � � q}{p y p�surxn~p x� rnopqr stqu tupu q{ ou}zs u~t z}x� q~z �nq��o�� �nr u~ x� s}upx}{ �u~~xp ou� so tupu
up sws~ u �}u�pqx~ x� p�s }ups up ��q�� qp q{ � sq~z zs~s}upst � �s�x~t y p�s}s q{ u~ s~x}r xn{urxn~p x� r sputupu �x~puq~st � qp�q~ su�� rnopqr stqu x�� s�p y u~t ~x x� s}upx} �u~ ru~nuoo�
s�p}u�p uoo p�s qr�x}pu~p {sr u~pq� �supn}s{ p�up u}s x� �xps~pquo q~ps}s{p px uoo u��oq�upqx~
txruq~{ � ��q}t y qts~pq�� q~z p�s {sr u~pq� �supn}s{ q~ p�s tupu q{ p��q�uoo� ~xp {n� �qs~p �
� {s}{ �u~p px }su{x~ u�xnp p�s �x~ps~p u~t su�� n{s} r u� }su{x~ tq� s}s~po�� �x} s�ur�os y
qts~pq�� q~z u � x~s q~ u~ ��}u� ru� ~xp � s {n� �qs~p y u tx �px} � qoo �u~p px �ou{{q�� p�s � x~s
u{ �}u�pn}st x} �}x�s~ �

� s�un{s r u~nuo qts~pq��upqx~ x� {sr u~pq� �x~ps~p q{ � xp� pqr s �x~{nr q~z u~t q~s�u�p y
�s ~sst unpxrupst rsp�xt{ �x} {sr u~pq� tupu s�p}u�pqx~ � �x}pn~upso�y u~ sws} s��u~tq~zu}}u� x� rnopqr stqu �}x �s{{q~z }xnpq~s{ s� q{p p�up �u~ �s n{st px unpxrupq�uoo� qts~pq��
{sr u~pq� �x~ps~p �� y � y � y � y � y �	 �
�x�sws} y � s�un{s rnopqr stqu tupu �x~puq~{ s~x}r xn{ urxn~p{ x� {sr u~pq� q~�x}r u�pqx~ y p�s {�{psr �u~~xp �x{{q�o� qts~pq�� uoo r su~q~z�no {sr u~pq� q~�x}r upqx~ u�sut x� pqr s �

��s}s�x}s y p�s {�{psr rn{p �}xwqts t�~ur q� v}n~pqr s| u~t unpxrupq� �}x�s{{q~z � � s� s~t�q~z x~ p�s txruq~ y {xr s {sr u~pq� �x~ps~p � qoo � s rx}s qr�x}pu~p p�u~ xp�s}{ y p�s}s�x}s p�s
{�{psr rn{p �x{p�x~s p�s qts~pq��upqx~ x� os{{ qr�x}pu~p {sr u~pq� �x~ps~p q~ �uwx} x� {sr u~�pq� q~�x}r upqx~ p�up q{ rx}s �}n�quo � � oo xp�s} �}x�s{{q~z {�xnot �s tx~s x~ u~ �u{�~sstst 
�u{q{ y � x{p�x~q~z x�s}upqx~{ n~pqo �ns}� pqr s �

mnopqr stqu �}x �s{{q~z x�s}upqx~{ x~o� �}xwqts q~�x}r upqx~ x~ {sr u~pq� �supn}s{ �xn~tq~ rnopqr stqu tupu � ��s� tx ~xp uoox� }su{x~q~z u�xnp p�s {sr u~pq� �x~ps~p � �x} s�ur�os y
qr uzs �}x �s{{q~z ps��~q�ns{ �u~ ox�ups � sx�os q~ u~ qr uzs � �x�sws} y tsps}r q~q~z q� u � s}{x~q{ u �xoqpq�qu~ }s�nq}s{ q~�x}r upqx~ xnp{qts p�s txr uq~ x� qr uzs �}x �s{{q~z � ��n{ y �s ~sst
u~xp�s} r s��u~q{r p�up uoox� { p�s {�{psr px tstn�s {sr u~pq� q~�x}r upqx~ �u{st x~ p�s
rsputupu }spn}~st �}xr �}x �s{{q~z u~t xp�s} q~�x}r upqx~ {xn}�s{ �
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��q{ �u� s} q~p}xtn�s{ u ~s� tupu rxtsoq~z �u}utqzr y �uoost � ���� y �x} r u~uzq~z rno�
pqr stqu tupu u~t qts~pq�� q~z {sr u~pq� �x~ps~p � m���� q{ �}ur s�x}� �x} r u~uzq~z p�s
{sr u~pq� �x~ps~p vr sputupu| x� rnopqr stqu tupu � �p q~psz}ups{ u~ s~�u~�st x�� s�p�x}qs~pst
tupu rxtso y u rnopqr stqu tupu�u{s y u~t u t�~ur q� {sr u~pq� q~�x}r upqx~ s�p}u�pqx~ s~�
zq~s � ��s �n}� x{s x� m���� q{ px �}xwqts u �}ur s�x}� �x} tswsox�q~z u��oq�upqx~{ p�upuoox� n{s}{ px qts~pq��y �ou{{q��y {px}s u~t }sp}qsws p�s {sr u~pq� r sputupu sr�sttst � qp�q~rnopqr stqu tupu �
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�qzn}s �� ��s �xr�x~s~p{ x� p�s m���� rnopqr stqu q~�x}r upqx~ ru~uzsrs~p {�{psr �

m���� pu�s{ u n~q�ns u��}xu�� px p�s r u~uzsr s~p x� {sr u~pq� r sputupu � �~ �u}�
pq�nou} y m���� �}xwqts{ u �}x �s{{q~z s~zq~s p�up {n��x}p{ � �� ����� ��� ���� � �~ uttqpqx~ yp�s {sr u~pq� �}x�s{{q~z s~zq~s q{ pqz�po� �xn�ost � qp� u tupu�u{s vq �s �y p�s tupu�u{s n~�
ts}{pu~t{ {sr u~pq� x�� s�p{| � � qzn}s � qoon{p}ups{ p�s {�{psr u}��qps�pn}s � ��s ������� �
�xr�x~s~p {px}s{ q~�x}r upqx~ u�xnp {sr u~pq� x�� s�p{ u~t {n��x}p{ �ns}qs{ y ��qos p�s ����
� ������� �xr�x~s~p �x~puq~{ u �}x �s{{q~z s~zq~s p�up �u~ s�p}u�p {sr u~pq� r sputupu � ��s
�}x �s{{q~z s~zq~s uo{x �x~puq~{ {sr u~pq� q~�s}s~�s }nos{ v�� | p�up s��}s{{ �qz��oswso {sr u~pq��x~�s�p{ � �~ uttqpqx~ y u~ ��� �������� ��	����� ��� ���� uqt{ q~ p�s �x~{p}n�pqx~ x� rxtsoq~z
{�{psr { u~t �u�qoqpups{ }sn{s x� �n~�pqx~{ �
� �s~ ~s� x�� s�p{ u}s uttst px p�s {�{psr y p�s �}x�s{{q~z s~zq~s unpxr upq�uoo� �}s�

�}x �s{{s{ p�s tupu px qts~pq�� u oqr qpst urxn~p x� {sr u~pq� �x~ps~p � ��s x�� s�p{ y uox~z
� qp� p�sq} {sr u~pq� r sputupu u}s p�s~ {px}st q~ p�s tupu�u{s � � �s~ u n{s} q{{ns{ u �ns}�
�x} {sr u~pq� �x~ps~p y m���� }spn}~{ p�s tupu�u{s x�� s�p{ r up��q~z p�s n{s} �{ }s�ns{p �
�x�sws} y q� ~x r up��q~z x�� s�p{ u}s �xn~t y p�s tupu�u{s �uoo{ x~ p�s �}x �s{{q~z s~zq~s pxt�~ur q�uoo� {su}�� �x} tupu p�up r u� �x~puq~ p�s ts{q}st {sr u~pq� q~�x}r upqx~ � �{q~z p�s
�}x �s{{q~z }nos{ u~t {sr u~pq� q~�s}s~�s }nos{ y p�s �}x�s{{q~z s~zq~s � qoo ox �ups tupu � xps~�
pquoo� �x~puq~q~z p�s ts{q}st q~�x}r upqx~ u~t �}x�s{{ qp �n}p�s} px s�p}u�p p�s q~�x}r upqx~ q�
qp q{ �}s{s~p �

�xr�q~q~z �}x�s{{q~z }xnpq~s{ � qp� {sr u~pq� q~�s}s~�s }nos{ q~px u~ x�� s�p�x}qs~pst tupu
rxtsoq~z �}ur s�x}� �}xw qts{ u �x�s}�no �u�qoqp� �x} qts~pq�� q~z sr�sttst {sr u~pq� r spu�tupu � ��s �}ur s�x}� �u�qoqpups{ unpxr upq� �}x�s{{q~z }s�nq}st px qts~pq�� {sr u~pq� �x~ps~p �
�n}p�s}r x}s y tsou�st �}x �s{{q~z uoox� { m���� px t�~ur q�uoo� qts~pq�� q~z u � qts }u~zs x�






{sr u~pq� �x~ps~p � qp�xnp �uwq~z px q~qpquoo� �}x�s{{ ~s� x�� s�p{ �x} uoo � x{{q� os �x~ps~p �

� �
��eflk ��� 
kf� �ei � gh k
��le� � g����
m���� �}x�x{s{ u~ s~�u~�sr s~p px p�s {pu~tu}t x�� s�p�x}qs~pst �}xz}urr q~z rxtso ��
q~p}xtn�q~z p�s �x~�s�p x� � �� ����� ��� ���� � � q�s {pu~tu}t x�� s�p�x}qs~pst rxtso{ y m����
x�� s�p{ �x~puq~ �xp� tupu u~t r sp�xt{ px r u~q�noups p�s tupu � �x�sws} y m���� x�� s�p{tq� s} �}xr {pu~tu}t x�� s�p{ �� q~�ontq~z u {sr u~pq� ts�~qpqx~ � ��s {sr u~pq� �xr�x~s~p
�x~{q{p{ x� u {sp x� {sr u~pq� ts{�}q�pqx~{ qts~pq�� q~z {sr u~pq� �x~�s�p{ u~t s~pqpqs{ �x~puq~st
q~ y x} }s�}s{s~pst ��y p�s x�� s�p � ��s {sr u~pq� ts{�}q�pqx~ �u�pn}s{ p�s �n}}s~p �~x� ostzs
v�~x�~ �u�p{| u� xnp p�s x�� s�p y q �s �y p�s {sr u~pq� �supn}s{ p�up �uws � ss~ qts~pq�st q~ p�sx�� s�p �
� {s}{ q~wx�s rsp�xt{ x~ {sr u~pq� x�� s�p{ px qts~pq�� {sr u~pq� �supn}s{ q~ p�s x�� s�p �� {{nr q~z p�s �supn}s q{ �xn~t y p�s {sr u~pq� ts{�}q�pqx~ q{ n�tupst px }s�s�p p�s ~s� �x~�

ps~p � � { p�s {sr u~pq� �x~ps~p ��u~zs{ y p�s oq{p x� u��oq�u�os r sp�xt{ r u� uo{x ~sst px � s
��u~zst � s�un{s {xr s rsp�xt{ r u� ~x ox~zs} r u�s {s~{s u~t ~s� rsp�xt{ r u� � s ~sstst �
�x~{s�ns~po�y m���� n{s}{ w qs� {sr u~pq� x�� s�p{ tq�s}s~po� p�u~ {pu~tu}t x�� s�p{ � � {
p�s n{s} r u~q�noups{ u~ x�� s�p y p�s x�� s�p �{ �u��su}u~�s  v{sr u~pq� r su~q~z u~t uwuqou�osr sp�xt{| ��u~zs{ �

�ts~pq�� q~z u {sr u~pq� �supn}s p��q�uoo� }s�nq}s{ u {s}qs{ x� �}x�s{{q~z x�s}upqx~{ � �x}
s�ur�os y � s�x}s u �u} �u~ � s qts~pq�st q~ u �q�pn}s y �s rn{p �}{p qts~pq�� uoo p�s stzs{ y
�x~{p}n�p �x~~s�pst }szqx~{ y qts~pq�� {�u� s{ y u~t p�s~ �ou{{q�� p�s {�u�s{ � �xps p�up p�s
u�qoqp� px �ou{{q�� {�u�s{ �u{ ~xp ~sstst vr uts ~x {s~{s| q~ p�s su}o� {puzs{ y �np �u{ oups}
ws}� qr�x}pu~p u{ p�s {sr u~pq� �x~ps~p � szu~ px swxows ��sr u~pq� x�� s�p{ rxtso p�q{ p�� s x� p}u~{�x}r upqx~ �}x �s{{ ws}� ~q�so�� � { p�s x�� s�p q{�}x �s{{st y ~s� q~�x}r upqx~ q{ x�puq~st � �p su�� {puzs x� p�s p}u~{�x}r upqx~ y xot r sp�xt{
p�up u}s ~x ox~zs} u��}x�}qups u}s }srxwst y ��qos ~s� r sp�xt{ ~sstst px s�p}u�p uttq�
pqx~uo q~�x}r upqx~ u}s uttst � �p su�� {puzs p�s {sr u~pq� ts{�}q�pqx~ ��u~zs{ px s��}s{{ p�s
q~�x}r upqx~ �~x�~ u�xnp p�s x�� s�p �

	 qws~ p�s u�qoqp� px }s�}s{s~p p�s p}u~{�x}r upqx~ �}x �s{{ y p�s m���� {�{psr uoox� {
s��s}p n{s}{ q~ u �u}pq�nou} u��oq�upqx~ txr uq~ px ts�~s p�s oszuo {sr u~pq� p}u~{�x}r upqx~{ u
{sr u~pq� x�� s�p r u� n~ts}zx tn}q~z qp{ oq�spqr s � �p su�� {puzs x� u p}u~{�x}r upqx~ p�s s��s}p
ts�~s{ p�s r su~q~z�no r sp�xt{ p�up �u~ � s u��oqst zqws~ p�s �n}}s~p {sr u~pq� r su~q~z x�p�s x�� s�p � �~�s u {sr u~pq� �}x�s{{q~z r xtso �u{ � ss~ ts�~st y ~xwq�s n{s}{ �u~ q~ps}u�pqwso�r u~q�noups p�sq} x�� s�p{ px s�p}u�p p�s {sr u~pq� �supn}s{ p�s� �~t q~ps}s{pq~z �
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�x} �n��� qr uzs{ ��qos p�s xp�s} �up� vp�}xnz� p�s {urs {pups{| �x}�{ �soo �x} �}qz�p qr uzs{ �
� oo p�s �}x�s{{q~z x� s}upqx~{ �}xr p�s q~qpquo {pups q~ p�s �}x �s{{q~z z}u�� px p�s �~uo

{pups vp�s x�� s�p {pups q~ ��q�� p�s {sr u~pq� �supn}s �u{ � ss~ qts~pq�st| �u~ �s {uwst u~tunpxrupq�uoo� }s�ou�st px s�p}u�p {sr u~pq� q~�x}r upqx~ �}xr {qr qou} tupu � �x~{s�ns~po�y
~s� tupu �u~ � s �}x�s{{st �nq��o� u~t unpxr upq�uoo� n{q~z �}swqxn{o� ts�~st �}x�s{{q~z�up�{ �
� op�xnz� u~ unpxrupq� �}x�s{{q~z �up� �u{ � ss~ ts�~st y p�s }s{nop{ r u� ~xp {nqp uoo

n{s}{ � �x~{s�ns~po�y n{s}{ ~sst px � s u�os px rxtq�� p�s �u}ur sps}{ uox~z u �up� px p�sq}
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u~t {s~tq~z p�s }s{nop{ px u~xp�s} x�� s�p � ��q{ ~s� x�� s�p q{ uo{x n�tupst � qp� p�s ~s� o�
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p�s �n~�pqx~ �u}ursps}{ y xot x�� s�p{ �u~ � s tsospst �

� ��e�� lk � gh k
��le�
¡u�� rnopqr stqu tupu qpsr �x~puq~{ u~ s~x}r xn{ urxn~p x� r sputupu � �x~{qts} u~ qr uzs
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� qoo � s q~ps}s{pst q~ p�s ox �upqx~ u~t wq{q� qoqp� x� p�s {qz~ �x~puq~q~z p�s �xr�u~� �{ oxzx ��x~{s�ns~po�y qp q{ n~oq�so� p�up uoo q~�x}r upqx~ x� q~ps}s{p px uoo � xps~pquo n{s}{ �u~ �s �}s�
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��s �}x�osr p�s~ q{ x~s x� {sos�pqwso� qts~pq�� q~z x~o� p�s r x{p �}n�quo {sr u~pq� q~�x}�r upqx~ � �ts~pq��upqx~ x� uoo xp�s} {sr u~pq� q~�x}r upqx~ {�xnot � s �x{p� x~st n~pqo p�s tupu
q{ u�pnuoo� ~sstst y q �s �y �ns}� pqr s � �x{p�x~q~z uoo ~x~��}qpq�uo �}x�s{{q~z n~pqo �ns}� pqr s
uoox� { n{ px q~p}xtn�s ~s� x�� s�p{ q~px p�s {�{psr }soupqwso� �uq~os{{o�� � s� x�� s�p{ u}s
unpxr upq�uoo� �}s�}x�s{{st px qts~pq�� p�s {sr u~pq� �x~ps~p p�up � qoo � s n{s�n o px u r u� x}qp�
x� p�s n{s}{ � �ups} y ��s~ �ns}qs{ u}s r uts �x} r sputupu p�up �u{ ~xp �sp � ss~ qts~pq�st y
m���� unpxrupq�uoo� u��oqs{ p�s �}x �s{{q~z x�s}upqx~{ �}xr u �}x �s{{q~z �up� p�up �u~
qts~pq�� p�s ts{q}st {sr u~pq� �x~ps~p � ��q{ p�� s x� t�~ur q� �}x�s{{q~z uoox� { n{ px �x{p� x~s
u ou}zs urxn~p x� pqr s �x~{nr q~z u~t �xps~pquoo� n{sos{{ �}x�s{{q~z �

� s�uoo p�up unpxr upq� qts~pq��upqx~ x� {sr u~pq� q~�x}r upqx~ }s�nq}s{ u {s}qs{ x� x� s}u�
pqx~{ vq �s �y u �}x�s{{q~z �up�| � m���� tqwqts{ su�� unpxr upq� �}x�s{{q~z �up� q~px p�x�xr�x~s~p{ y p�s � ���� ��������� ���� �� ��� u~t p�s � ����� �� ��������� ���� �� ���� ��s tq�
w q{qx~ � sp�ss~ p�s �}s��}x �s{{q~z u~t {su}����}x�s{{q~z �xr�x~s~p{ q{ ts�~st ��s~ p�s�}x �s{{q~z �up� q{ �}supst y u~t p��q�uoo� }s�}s{s~p{ u p}uts�x� �sp�ss~ {sr u~pq� �x~ps~p
p�up q{ zs~s}uoo� n{s�no px rx{p n{s}{ v�}s��}x �s{{q~z| y u~t {� s�quoq�st �x~ps~p p�up q{ }u}so�
~sstst y x} q{ ws}� pqr s �x~{nr q~z px qts~pq�� v{su}����}x�s{{q~z| �
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x�s}upqx~{ oqr qp{ �}x�s{{q~z tx~s up tupu s~p}� pqr s � ��q{ r su~{ p�up m���� txs{~ �p �u{ps
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