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kl mno pmqrs tu v ntwtx tyzn{| uql|m{tl  ro}lor {l vl tz ol lo{~n�tqynttr tu � � � �� �
� {mn tlo r{x olp{tlvw |y{m{|vw wt |qp � pmvymor {l ��� vlr |txzwomor {l ��� � mno x v{l mttw
�vp mt yopmy{|m  mt nsz oyzwvlo po|m{tlp myvlp�oypo mt � � �� � � ��� vlr o�vx {lo � uty v
~{�ol o{~ol�vwqo o�z ����� �� tu mno x tltrytxs tu  � mno wt |vw pspmox � ��� �� � tl � �
utyx or �s mno |tyyopz tlr{l~ pz o|myvw pq�pzv|op � � {~noy tyroy ztwop tu mno |qyyolm �vwqor
xoytxtyzn{| uql|m{tl 
 � ���� vm �� �  � ptxo   � ¡ � vyo romo|mor �s ltl¢o�molrv�wo
po|m{tlp tu � ��� �� � mt � � £l {xztymvlm zvym tu mn{p wt |vw pspmox yox v{lor qlo�zwtyor
{l ��� vlr ��� � o|vqpo tlws mno o{~ol�vwqo ¤ tu mno xtltrytxs ¥ tu mno wt |vw pspmox
� ��� �� � nvp � ool |tlp{royor � � {v mno pzv|op � ¦ �� � § � ��� �� �� vlr � � �� � § � ��� �� �� �
kl mn{p zvzoy � �o � {ww ut |qp tl mno tmnoy o{~ol�vwqop tu ¥ � ¨om qp {lmytrq|o vl vq� {w{vys
uql|m{tl © � {mn mno utwwt� {l~ zytzoym{op �

�¤� mno uql|m{tl © {p ltl¢p{l~qwvy lovy � ª
��� mno pom « �� � r ¬ r© � �� {p v |qy�o ª
�� mno yopmy{|m{tl © �® � � ¯ ° {p zytz oy vlr }l{mo ª
��� © ���® ��� � ��� vlr © �® ± {p v }l{mo |t�oy tu ° � �� ° � ��� �

²oxvy³ mnvm |tlr{m{tl ��� x vs vw�vsp � o v|no{�or �s wt |vw{´vm{tl lovy � �nol |tlr{m{tlp�¤� � ��� vlr �� vyo pvm{p}or � µnopo |tlr{m{tlp vyo pvm{p}or {l v lo{~n�tqynttr tu
mno ty{~{l {u � § ©� utyx p vl {ptwvmor |txzwomo {lmoypo|m{tl p{l~qwvy{ms �{|{p� � {mn tlo
r{x olp{tlvw |y{m{|vw wt |qp � ¶qm �o vwwt� vwpt mno |vpo �noyo « nvp �yvl|nop {l � � ��
ltm |tlmv{lor {l � �
µno r{yo|m {x v~o tu mno |tlpmyq|m{� wo pnovu � ��� �� � pqzztymor {l � �s © � {ww � o roltmor
�s · ª {m {p v wt |vw pspmox tl ° � � ¨om · ¦ � o mno }�yo tu · vm ©¦ � ° � vlr ¥¦{mp x tltrytxs �n{|n {p vl vqmtxtyzn{px tu · ¦ � kl |vpo �noyo � {p pxttmn � {m {p
ztpp{�wo mt |nttpo mno uql|m{tl © {l tyroy mnvm © �® {p vl {ptxtyzn{px vlr ¥¦ x vs �o
{rolm{}or � {mn mno xtltrytxs ¥ tu � ��� �� � tl � � � kl ~oloyvw � ¥¦ |tx�{lop ¥ vlr
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mno x tltrytxs tu mno |t�oy © �® ± �ku � � � ���� � � {p mno ro|txztp{m{tl tu � {lmt {yyorq|{�wo �yvl|nop � �o nv�o vl vlvwt~qtqp
ro|txztp{m{tl tl � � tu mno wt |vw pspmox � ��� ��� � ��� ��� ���� � {mn ¥ � �� ¥ � �
µv³o vl o{~ol�vwqo o�z ����� ��� � �� ¤ tu ¥ � � {mn � � �¤§ � � ¤� vlr �� § � � � ¤ � �o
ro}lo vl vltwt~qo tu mno {lmoyv|m{tl tu pmyvmv {l mn{p lo� |tlmo�m � µno vq� {w{vys ltl
p{l~qwvy uql|m{tl © {p qpor mt yovw{´o vlvwsm{|vwws mno yvl³ tlo wt |vw pspmox tl � � � {mn
xtltrytxs o�z ����� ��� � � µt zoyutyx mn{p �o loor mno ro~yoo tu © vm mno ty{~{l tl mno
{yyorq|{�wo �yvl|n � � �o vyo {lmoyopmor {l mt � o yowvm{�ows zy{x o mt � � � u |tqypo mn{p {p
mno |vpo �nol � {p px ttmn vlr © myvlp�oypvw mt � vm mno ty{~{l � � p{l~ mnol v �� mn
yttm tu © �o |vl w{um tqy p{mqvm{tl mt mno |vpo �noyo �o |tlp{roy mno {l�vy{vlm po|m{tl tu
mno |txzwo� tu �vl{pn{l~ |s|wop tu mno w{umor uql|m{tl � �poo µnotyox  ��� vlr mnol qpo
vwyovrs ³lt�l yopqwmp uytx ��� �

� {mn mno nowz tu owox olmvys zytz oym{op tu x oytxtyzn{| uql|m{tlp tu m�t �vy{v�wop romv{wor
{l zvyv~yvzn � � �o rorq|o uytx {lmoyv|m{tl tu pmyvmv v� t�o mno o� {pmol|o tu t�w{�qo ztwvy
w{lop uty mno x oytxtyzn{| o�molp{tl tu 
� � ��� �© ���� � µn{p yopqwm {p lo� vlr |tlp{pmp {l
v }ypm pmoz mt�vyr mno |txzyonolp{tl tu mno z twvy pmyq|mqyo tu pq|n vl o�molp{tl �
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l 0//M G mty pv³o tu |txzwomolopp �o yo|vww mno vy~qx olmp tu �n� �� p{l~ rop{l~qwvy{´vm{tl tu mno zytrq|m � [ [ [ @ � �o ³lt� �¤�� mnvm mnoyo o� {pmp v ntwt¢
xtyzn{| x vl{utwr �9 tu r{x olp{tl   vlr v ntwtx tyzn{| zytz oy x vz � � �9 ¯ 9 pq|n
mnvm mno |txztp{mo uql|m{tlp �o �� o p� vyo wt |vwws o�zyopp{� wo vp

�¤��� �q �r � � r a ŝ� [ [ [ r ast? �q �r � § ¤ u � u 4 §
�noyo iqo � ¡ vlr �q {p v ntwtxtyzn{| lt�noyo �vl{pn{l~ uql|m{tl � ¶o|vqpo � �� �D � {p
yowvm{�ows |txzv|m � {m x vs �o |t�oyor �s v }l{mo lqx�oy tu tz ol pom �noyo �¤��� {p �vw{r �mty v � O? P? Q RS �D � vlr UV � § [ [ [ §UV@ ztp{m{�o � �o nv�o
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 � �� p{l~ zvym{m{tl tu ql{ms vlr pomm{l~ � q �� i �q V � k Y Y Y k i@q V@ � ¤ u � u   � �o vyo yorq|or
mt ~{�o v xoytxtyzn{| o�molp{tl mt
�¤�� �� � § [ [ [ § �? � ¯ ]

� t �r � ��� ^ [ [ [ �r? ���t � �� § r � §
�noyo � {p v Q R utyx tu msz o �  §  � � {mn |txzv|m pqzztym {l � ? �vwqor {l mno pzv|o tu
olm{yo uql|m{tlp tl � ? � � u |tqypo � �¤�� {p ntwtxtyzn{| {l �U� � W �¤§ [ [ [ §U�? W �¤� �
µno yowvm{tl

�� � k ¤� [ �r � ��� ^ � � � � �r � ��� ^ [r ��
{x zw{op �s zvym{vw {lmo~yvm{tl {l r �]

� t �r � ��� ^ [ [ [ �r? ���t � �� § r � � �¤
� � k ¤ ]� t �r � ��� ^ [r � [ �r� ��� 
 [ [ [ �r? ���t � �� �� § r � [

¶o|vqpo � �� {p v~v{l v Q R utyx tu msz o �  §  � � {mn |txzv|m pqzztym {l � ? �vwqor {l
mno pzv|o tu olm{yo uql|m{tlp tl � ? � �o x vs yoz ovm mn{p vy~qx olm uty ov|n |ttyr{lvmor� § [ [ [ § r? vlr t�mv{l

]
� t �r � ��� ^ [ [ [ �r? ���t � �� § r � �
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�� � k ¤� [ [ [ ��? k ¤� ]� t �r � ��� ^ [r � [ �r� ��� 
 [r� [ [ [ �r? ���t [r? [� � [ [ [ �?� �� § r � [

µno {lmo~yvw tl mno y{~nm nvlr p{ro {p ntwtx tyzn{| uty U� � W ��� § [ [ [ §U�? W ��� �
µnoyoutyo mno uql|m{tl �¤�� {p x oytxtyzn{| {l mn{p rtxv{l � {mn tlws ztpp{�wo ztwop {l
mno ql{tl tu mno nszoyzwvlop �� � k ¤ � ��§ [ [ [ § ��? k ¤ � �� �
kmoyvm{tl tu mnopo vy~qxolmp |tl|wqrop mno zyttu � �
� $' �&� ()� ) £l vwmoylvmo zyttu tu µnotyox ¤�¤ nvp � ool ~{�ol uty 4 � ¤ �s ¶oylpmo{l
��� � ¶� �ty³ ��� � ¶vywom¢� v{yo ��� � vlr �s ¨topoy �¤¤� vlr �v��vn �¤�� {l ~oloyvw �
kl |vpo �noyo � § [ [ [ § @ ro}lo vl {ptwvmor |txzwomo {lmoypo|m{tl p{l~qwvy{ms �{|{p� � ¨topoyvlr �v��vn ~v�o xtyt�oy mno utwwt� {l~ {lutyx vm{tl tl mno pom K � � tu mno �pwtz op� tu mno
ztwvy nsz oyzwvlop {l mno x oytxtyzn{| o�molp{tl tu mno uql|m{tl �¤�¤� � {m {p |tlmv{lor {l
mno pom tu pwtz op tu mno r{p|y{x {lvlm  tu  � �n{|n {l mn{p |vpo {p vl nszoypqyuv|o {l � @ �
� tyo zyo|{pows� mv³o mno �4 � ¤�� p³owomtl tu mno uvl vppt|{vmor mt mno ! o�mtl ztwsnorytltu  vm � vlr roltmo �s K � � mno pom tu r{yo|m{tlp vppt|{vmor mt mn{p �4 � ¤�� p³owomtl
ql{tl ��i � § [ [ [ § i@ � � ¡ @ � i � [ [ [ i@ � �� � µnolK � � " K � � [
kl zvym{|qwvy � {u mno r{p|y{x {lvlm {p |tlmv{lor {l mno nsz oyzwvlop tu |ttyr{lvmop � mnol
mnoyo vyo lt ztwvy nszoyzwvlop � {mn r{yo|m{tl {l �¡ � �@ �
µno yopqwmp tu ¨t opoy vlr �v��vn v�t�o nv�o mno utwwt� {l~ |tlpo�qol|o uty vl {|{p �n{|n
{p zyt�or � owt� r{yo|mws �s owox olmvys vy~qxolmp � vumoy �o nv�o {lmytrq|or ptxo moyx {¢ltwt~s�
# $$%&'&%% ()( ) ¨om � § [ [ [ § @ �o ntwtx tyzn{| uql|m{tlp tl vl tzol lo{~n�tqynttr D
tu mno ty{~{l {l � ? � �o pnvww pvs mnvm v ztwvy nszoyzwvlo � L � @ uty mno x oytxtyzn{|
o�molp{tl tu 
� �� ��� ^ [ [ [ �@ ���_� >< <=;; /0873 :F 8A 7 C6/< 73 < 78 ) L D � �nol � {p ltm
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v ztwvy nszoyzwvlo uty mno x oytxtyzn{| o�molp{tl tu 
� �� � � ��� ^ [ [ [ �@ ���_� � �o pnvww
pvs mnvm v ztwvy r{yo|m{tl {p <=;; /0873 >2 ) {u vls ztwvy nszoyzwvlo � {mn mn{p r{yo|m{tl
{p pqzztymor �s ) �
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¨om � �� �?� ��¤�o ��	 o o r ¦ ¬ Y Y Y ¬ �ro ¬ Y Y Y ¬ r? pt mnvm r� � �� 	 o � r �
�mytx �qwoy �p yowvm{tl �� o|vqpo  �sq {p �qvp{¢ntxt~olotqp tu ro~yoo iq Vq �

r �sq ¬ � � iq Vq  � sq r §
r� ¬ � � h	 � � j� r § � � � ¡ ? [

µv³o � � �RS �� ? � ª mnol � � {mn ( � �¤§ [ [ [ § ¤� � ¡ @ vlr � � ¡ ? �
r �� ���� ���� ¬ r � � � �hi � Vj k h	 � � k (j� � ���� ��� r ¬ r � k � ���� �� r� ¬ � ¬ r � [� p{l~ �mt³op � utyxqwv �o ~om

�hi � Vj k h	 � � k (j� ] � ���� ��� r ¬ r � � � ] � ���� �� r� ¬ � ¬ r � [
mty � � ¤ lovy � � r� � � � lovy � � µnoyoutyo mno y{~nm nvlr p{ro nvp lt ztwop pqzztymor
�s mno ty{~{l � !t� mno |tl|wqp{tl |txop uytx mno µvswty o�zvlp{tl vm � tu mno mopm
uql|m{tl � �
µno �qopm{tl tu �nomnoy v ztwvy nszoyzwvlo {p o� o|m{�ows zyopolm {l mno x oytxtyzn{|
o�molp{tl tu mno uql|m{tl �¤�¤� uty v wovpm tlo N nvp � ool vrryoppor {l |vpo 4 � ¤ qlroy
mno lvxo �|tlmy{�qm{tl o� o|m{�o� {l v po�qol|o tu zvzoyp �s � � ¶vywom ��� � �¤� � �� om| ���mty 4 W ¤ lt ~oloyvw ~otxomy{| |tlr{m{tlp vyo ³lt�l mt zytrq|o z twop � {mn r{yo|m{tl {l
�¡ � �@ � kl mno utwwt� {l~ zvyv~yvznp � �o o�vx {lo mno |vpo 4 � � �

� � �� j�d ci f!  f��e f!� j"h � jc �
kl mn{p zvyv~yvzn � �o |tlp{roy m�t ntwtxtyzn{| uql|m{tlp  § � � 9 ¯ � � �noyo 9 {p vl
tz ol pq�pom {l � ? vlr }� v yowvm{�ows |txzv|m tz ol pq�pom D tu 9 � � {mntqm wtpp tu
~oloyvw{ms� �o vppqxo � � D � �o pmqrs mno z tpp{� wo t�w{�qo ztwop tu mno x oytxtyzn{|
o�molp{tl tu mno |qyyolm �vwqor uql|m{tl
�� �¤� �V § � � \¯ ]� � ��� �� ���� [
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