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n�K qQ�L7Q tNMPO7QQ kMLOQ NOXSRjLUaYLOQWNQ [paWT�NUaYiMNUT c@L
V�XjNOLXWji Q
J�` X]V QW[�YpNZRjX

[ T�PMP�Xj` []\_Q ` Q]a KMQW`Ya KMQ�M hZiMLOk elfjfZm^M t`_ P T`RjQ�T

a#bdc�e�fhg>iheSj n�KMLZT P�T�P�QW`k\_Q�TYaY` LZV�Q�T TlT c@T [ Q�L T�[ LUa T PMPM` X_Tja K?[ XI[ KMQ�QWk_i&L7QW` T [ LOXjkuX`mkn k Xjk@o
aY` XpTqT LOk&RprsRZQWXpL7QW[ ` L asaYXjk@tuRjiM`YT�[ LOXZk&T�VMi L NO[7Xjk"vZQW` [ L a Q�T"Xhm�T�aYXZkBvZQ�wyx<o:RjXZk LOku[ KMQ�PMNUT�kMQpz�{�[` QWNOL Q�T XZkIRjQ kMQW` T [ LOk&R#m iMk aY[ LOXjk&Tl\>T c@L
V XZN LUa|L QW[ KMX&\@T]\uT LOk&RZiMNUT�` L [�c T k T�NOc@T LZTl\ T k>\JT LOk&RZiMNUT�` LO[�c7P QW`}o
[ iM`~V T [ LOXjkUz�Y a Xjk&T Q�WZiMQWk aYQ L�T�Q�w TZaY[:T k>\�ThT c@L PM[ Xj[ LUa�a XjiMk_[ LOk&R ` Q�T iMNO[qT5m XZ`�[ ` QWQ�Tl\Sm Xj` Q�T [qT]\@Rj`YT�PMK<T]\
aYXZkMkMQ]a [ Q�\7RZ` T�P K&T]\�\_LZT~T Q]aY[ L XZk&T]\ T k>\ P T ` [ LO[ L XZk&T�z��#L�L7LO[
NUT���T�Xhm�[ KMQ�O.T i&T~T L T k"[�c_P Q T�` Q T�NZT X�Q�T}o
[YThVMNOLZT KMQ�\"LOk"[ KMLZT�m `YThL Q��
XZ`~���M[ KMQWc aYXZk aYQW` k�T
vjT ` LOQW[�c Xhm
P�T�` T`L QW[ QW`~T NOLZ�jQ k_i&L
V�QW`pX`m
NOQ]T�vjQ�T LOk
[ ` QWQ�Tl\�k i<L
V QW`�X`m@aYXSL P�XjkMQ k [qT
XZ`�Q�\@RZQ�TpLOk�Rj`YT�PMK&Tl\_QW[ a`z

��k L [&QQ�\_Q ` Q]a KMQW`Ya KMQ
{ b8[|{:Yy[ X a�Wji QWk aYXZiM` [
� XpL T LOkMQ8\_Q���XjNOi a Q]T�i�\&[ XMa�WZiMQWk aYXZiM` [l\��
J?e��S�M\MmS�Me��Zd���rs��o r5�Mb�Yd����Q�\_Q�wk��R ` T k aYQ��

n�QQWN�QQWPMK XjkMQ��u��djdS���Me djf�gjd��p�7eje^��n�QQWN�QQ]aYXZPMLOQ�����dZdp���Me.dZf gZd��Zd�dp�
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� j ��QW[�T�` [ LUaYNOQ \�QQ]a ` LO[ i kMQ"T�PMPM` XMa K Q�T c@T [&QQ�L T�[ LXWZiMQ T i \�QQWk XpL
VM` Q�L QWk_[�\_Q aYXjk@tuRji@o
`YT�[ LOXZk&T�R5QQ XpL"QQ [ ` LXWZiMQ�T�nqT T�k<T aY` XZLZT Q�L7QWk_[~T~r�aYXjk&T [ ` iMLO[ Q�T�T iM` N Q�T�T XSL�L Q [~T \�� i k x<o:RjXZkMQ a Xjk@vjQ�wMQ
PMNUT k�z���� T�PMP ` XMa KMQ.` Q P XST Q�T iM` N Q�T�m XZk aY[ LOXZk&T�R5QQWk�QQW` T [ ` LUaYQ�T]\ NOQ�T^L"QQW[ KMX&\_Q�T�T c@L
V�XjNOLXWZiMQ�T]\_N�� T�k�T�NOc@T Q
\_QJT LOk&RZiMNUT�` LO[&QQ�T Q [ NUT7P Q ` [ i `~V T [ LOXjk"\_Q
T L k<RjiMNUT�` LO[&QQ�T�z�� k�QWks\�QQ�\_i L [
\_Q�T `&QQ�T iMNO[ T [~T [ T k [ Q�w Tja [~T
WZi�� ThT c@L PM[ Xj[ LXWZiMQ�T P XZiM` T `~VM` Q�T]\dm Xj`��QW[~Tl\5RZ` T�P KMQ�T aYXZkMkMQ�wMQ�T�QW[�R5QQ k]QQW` T i@w�\ \_LZTqT Q]aY[ LOXjk&T�QW[ P T ` [ L o[ L XZk&T�z"� Q�T�NOXZL�T NOLZL LO[ Q�T�\_Q�m XZ`~L Q�T�R_T�i&TqT LOQWkMkMQ `&QQ�T iMNO[ QWk_["QQ�R_T�NOQ�L Q k [
\_Q a QW[ [ QIL"QQW[ KMX&\_Qp��Q N NOQ�T
aYXZk aYQW` kMQWk_[pNOQ�kMXSL
VM` Q�\_Q|m QWiMLONONOQ�T \MT k&T
NOQ�T�T�`~V ` Q�Tl\MNOQ�kMXpL
V ` Q�\_Q aYXSL P�XpTYT�k_[ Q�T�Xji�\�� T�`��QW[ Q�T8\MT�k&T
NOQ�T^Rj` T PMKMQ�Tl\MQW[Yahz
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n�KMQ QWk_i&L7QW` T [ LOXjk�X`m PMNUT�k�T�`�aYXjk@tuRjiM`YT�[ LOXZk&T]\ Q�t kMQ�\ Xjk�vZQW` [ LUaYQ�TpX`m T�aYXjk@vZQ�w x<o RZXjk7K ThT�T.NOXZk&R T k>\
\_LZRjk L t�Q�\"K L�T [ XZ` c@z�{�kIe]mS�jd \ r@iMNOQW` T�ku\k�_Q�RjkMQW`�aYXZiMk_[ Q�\�[ ` LUT�k&RZiMNUT�[ L XZk&T�Mu[ KMQ���QWNON o �_kMXh��k�T�k&Tq�
QW`
LOk@vjXjNZvZQ�T.[ K Q+��T [ T N T k k_i&L
V Q `~T:M T k>\ XZk�[ KMLZT XMaWaWT`T LOXjkur�i N Q ` LOk@vjQWk_[ Q�\IaYXpL
VMLOk T [ XZ` LUT�N�RjQ kMQW` T [:o
LOk&R
m�iMk aY[ L XZk&T�z
�_LOk a Q [ KMQWk�\UL T k c7Xj[ KMQW`.aYXjk t>RjiM`YT�[ L XZk&T K T�vjQ�V�QWQWk QWk_i&L7QW` T [ Q�\��^T Q Q�m Xj` LOk&T [YT�k a Q
��XpL�[ QW[�� T5V�X_Xp�£§ g\¨ \Sm XZ`:T k TZaWaYXji k [�X`m��_kMXh��k7` Q�T iMNO[~T�z�n�KMQ LOk [ QW` Q�T [�m XZ`�T i a K"aYXjk t>RjiM`YT�[ L XZk&T�aYXpL7Q�T
t `qT [�T�k>\ m Xj` Q�L XST [�m�` XpL?[ K Q:aYXSL
VMLOk T�[ Xj` L a�T Xhm aYNUThTqT LUaWT�N@T [ ` i�aY[ iM` Q�T%§ g©¨ \�V iM[ T N�T X�m ` XpL aYXpL7PMiM[YT�[ LOXZk T�N
RjQ XpL Q [ ` c_\_T�k>\7Q�vZQWk"[ K Q LOk_[ Q ` PM` QW[ T [ LOXjk Xhm�P�QW` [ iM`~V�T�[ LZvZQ.Q�wMP T�k<T LOXjk&T�LOkJT [ T [ LZT [ LUaWT�N�PMK_cBT LUa�T$§ m�¨~z
n�KMQ PMiM` P XST Q Xhmp[ KMLZT P T P Q `�L�T [ Xs` Q�o�Q�w ThL7L k Q [ K Q�T Q PM` XpVMNOQ�LJT.LOk [ KMQ NOLZRjK_[.Xhmp` Q]aYQWk_[JRjQWkMQ ` T�N

L Q [ KMX&\@T.X`m#ªQ«Kª�¬n­�®v¯�°T°f±Q²�³\¯�«Kª�®�±Q´\¯�°fµ�§Oe�_M\�tS�\¨}z�R�L `qT [ [ K T k&�@T [ XkT c@L
V XZN LUa�L7QW[ K X \ T%\_Q�vjQWNOXjP�Q�\ V c
vjT�` LOXji&T�T a KMX_XZN�T�§ _M\Me�_M\Me�� \ e��M\�tp� \�tjfM\Zdjt\¨ \�[ K QW` Q�LZT�T^T c@T [ Q�L T [ LUa
T k>\ PMiM` Q N c m Xj`qL T�N_aYXj` ` Q�T P XZk>\_QWk�aYQ
V�QW[:�
Q QWkuaYXpL
VMLOk T [ XZ` LUT�N�aYXZk&T [ ` i aY[ LOXjk&T T k>\
¶j·?«;·?´fª�®v¯�«*¶¥¸?¹*«K°�®v¯�±Q«*µ�z7{�k�[ KMLZT���Tlc \UT P�Q]aYL t aWT [ LOXjk<T�Xhm
aYXSL
VMLOk T�[ Xj` LUT N�T [ ` i aY[ i ` Q�T aWT�k V�Q [ ` T�k<T NUT�[ Q�\�T iM[ XSL T�[ LUaWT�NONOc L k_[ X RZQWkMQW`YT�[ L k<RIm i k aY[ LOXZk Q�WZi T�[ L XZk&T�z
n�KMLZT T PMPM` X Tja K"LZTl\ T`T8��Q.PM` XjP�XpT Q [ XJT KMXh�.\�Q�T P QlaYLUT�NONOc Q�º Q]a [ LZvjQ�KMQ ` Qj\�T LOk aYQ PMNUT�k T ` LO[�c QWk_[YT�LONZT�kMQ]T�[
\_Q]a XpL P�XpT LO[ LOXjk&Tum�Xj`�[ KMQ�PMNUT�k T ` aYXZk@t>Rji ` T�[ LOXjk&T�[ X8V�Q�QWk_i&L QW`YT�[ Q�\�z��_Q]aYXZk>\ \jT k T�NOc_[ LUaUL QW[ KMX&\@T�V�ThT Q�\
Xjk [ KMQ.T�k T N c@T L�T�Xhm�T LOk&RZiMNUT�` LO[ L Q�T�§Oe]d\¨�RZLZvjQ T [ `YT�k&T P T�` QWk_[ TZaWaYQ�TqT [ X T`T c@L P [ Xj[ LUa�aYXjiMk_[qTp[ K�T�[�PMNUT�LOkMNOcT�P P Q]T ` T`T�L Xj` PMKMLUa�LZL T`RjQ�T�X`m�[ KMQ NOXMaWT�N Q�wMP T k&T LOXZk&T�Xhm5RjQ kMQW` T [ LOk&R�m i k aY[ LOXZk&T�kMQ]T `pT�T LOk&Rji N T ` LO[�c@z
n�KMLZT�PM` XSRj`YThL�L7Q.LZT a T�` ` LOQ�\�XjiM[�KMQ ` Q Xjk T L w�Xhm [ KMQ�L XST [�V�ThT LUa PMNUT�k T `kn kMXjk@o aY` XpT~T LOk&Rpr aYXjk o

t>RZiM` T [ LOXjk&T�� [ ` Q Q�T T�k>\ m�Xj` Q�T [~Tl\5RZ` T�P K&T T�ku\�aYXZkMkMQ]aY[ Q�\ Rj`YT�PMK&Tl\5\_LZT~T Q]aY[ LOXZk&T T k>\�P T ` [ LO[ L XZk&T�z n�K Q
RjQ kMQW` T [ LOk&R#m iMk aY[ LOXjk&T L k@vZXjNZvjQ�\7T�` Q T�NONxª�¬�¶j·W³\´tª�¯�°¤¸?¹*«K°f®v¯�±�«*µj\ T�PM` XjP�QW` [�c [ XJV QNT XpL7Q���K T [�Q�wMP Q]a [ Q�\

e



RjLZvZQWk.[ K Q:aYXZk_[ Q�wM[:o2m ` QWQpa K T�`YTjaY[ QW`�Xhm�[ KMQ�T Q
XSVjVYQ]aY[qT�z�o Xh�
Q�vZQW`]\ [ KMQWLO`Um XZ`~L�T�T ` Q�T XSL QW[ L�L7Q�T�L XZ` Q�aYXSL
oPMNOLUaWT�[ Q�\ [ K T�k���K T [�L�T QWk aYXZiMk_[ QW` Q�\sL k [ KMQ���T�[YT�NUT�kI\_XSL T L k a XpL P ` QWKMQ k&T LZvjQ N c7` Q�v_LOQ���Q�\ V c�O Xji N \
LOkF§Oelm\¨}z��K¯ «*¶©¹*¬ ªQ´?¯ ®v­�ª�«KªQ¬ ­�µ?¯ µ�[ KMQWk L Th�ZQ�TpLO[ P XST~T L�V N Q�[ XI\_QW` LZvZQ�PM` Q]a L�T Q�Q�T [ LZL T�[ Q�T��UT Q Q Q�T P Q]a L T NON c
Xji `�n�KMQWXj` Q�L _>zU{�k TS\&\_LO[ LOXZk�\ TNRjQ kMQW` T N T PMPM` X_Tja K Xhm�n~T LOk&RZiMNUT�` L [�c P�QW` [ iM`~V T [ LOXjk"T`T c@L PM[ Xj[ L a�T~r6§Oe]t\¨
P�QW`~L7L [qT�i&T�[ X�` Q�t kMQ�[ KMQ
aYXZiMk_[ LOk&R�Q�T [ LZL T [ Q�T�T�k>\�\ QW` LZvjQ=¬n¯�²�¯ ®9¬�ª�� µ�m XZ`�L T�k_c�P T�`YThL7QW[ QW`qT�X`m LOk_[ Q ` Q�T [�z

O LZvjQWks[ KMQ�vjThT [pNOLO[ QW`YT�[ i ` Q Xjk"[ KMQ�T i&VjVYQ]a []\U�
Q a T�kMkMXZ[ Q�wMP Q]a [.[ X�\_QW` LZvZQ XZkMNOc kMQ�� ` Q�T iMNO[~T���XZiM`KMXZP Q LZT�[ K T [�[ KMQ iMk L t�Q�\7[ ` QlT�[~L7QWk_[
P ` Q�T QWk_[ Q�\sKMQW` Q aYXji N \#V Q X`m�L Q [ KMX&\_XZN XSRjLUaWT NMLOk [ QW` Q�T [ T k>\7[ K T [
[ K Q.PM` Q�T QWk_[ P T�P�QW` aYXjiMNX\7T�NZT X
T QW`~vZQ ThT T.P T ` [ L T N�T iM`~vZQWc X`m@[ KMQ.[ KMQ QWk_i&L QW`YT�[ L�vZQj\ T`T c@L P [ Xj[ LUa�\ T k>\
PM` XpV T`VMLON LZT [ LUa
T`T P�Q]aY[qT�Xhm kMXjk@o aY` XpT~T LOk&R aYXZk@t>Rji ` T�[ LOXjk&T�z�n�KMQpT�k T NOc [ LUa
T PMPM` X_Tja K�m XZN NOXh��Q�\ KMQ ` Qj\@��KMQ k
aYXZk [ ` T`T [ Q�\u[ XlL XZ` Q"aYNUThTqT LUaWT NSa XpL
VMLOk T [ Xj` LUT�N�VML VYQ]aY[ L�vZQ"PM` X X`m1T]\ PM` XhvZQ�T Q�T P�Q]aYLUT�NONOcIQfº Q]aY[ LZvZQk��KMQ k
Q�w Tja [�m XZ`~L�iMN�� Q L [ KMQW`^V Q]a XpL Q [ X X LOk_[ ` LUaWT [ Q Xj`�m�Tp\_Q.T���TlcBz

{�k [ KMQ�t `qT [5T Q]aY[ LOXZk&T�Xhm [ KMLZT�P T�P�QW`l\�k_i&L
V Q ` Q�\7ej\ tM\ d \���Q L Th�jQ�Q�wMPMNOL a L [�[ KMQ�V�ThT LUa�\_Q]aYXSL P�XpT L [ LOXjk&T
Xhm�[ KMQNT L w�m i k>\MThL7QWk_[ T NM[�c_P Q�T Xhm�PMNUT�k T `paYXjk@tuRjiM`YT�[ LOXZk&T:a Xjk&T L \ QW` Q�\ z�� Q a K T�`YTjaY[ QW` L	�WQ LOk Q]TZa K�aWThT Q
[ K Q:aYXZiMk_[ LOk&R^RjQWkMQ ` T�[ LOk&R^m iMk aY[ LOXjk&TUV c [ KMQ L7LOkMLZL TlNlP XZN c_kMXSL LUT�NlQ�WZi T [ LOXjk.[ KMQWc�TYT�[ L�T}m c_\���K L a K�T QW`~vZQ�T
[:��X
RjX T NZT���LOk�T XpL7Q.aWThT Q�T]\�[ K L�T NOQ]Tp\@T�[ X�Q�wMPMNOLUaYLO[paYXjiMk_[ L k<R�` Q�T iMNO[~T��#L k"T N N�a ThT Q�T]\�[ KMQ Q�WZi T�[ L XZk&T a T�k
V�Q�m Q�\ LOk [ X.[ K Q ThT c@L PM[ Xj[ LUa L TZa K L k QW` c.X`m��_Q]aY[ LOXjk�_�\�NOQ]Tp\ L k<R.Q�vjQ k [ i T�NONOc [ X.[ KMQpPM` Q]aYLZT Q.T`T c@L PM[ Xj[ L a
Q�T [ LZL T [ Q�T�Xhm�n�KMQ Xj` Q�L _>zU{�k TS\&\_LO[ LOXjk�\hL T k c P T�`YThL Q [ QW`qT
X`m�L k_[ QW` Q�T [pT�` QpQ]T`T LONOc [YTh�jQ k LOk_[ X TZaWaYXji k [
V_c�V L�vjT ` LUT�[ Q�RjQWk QW` T [ LOk&R�m i k aY[ LOXZk&T]\Z[ KMQ aYXj` ` Q�T P XZk>\_LOk&R Q�WZi T�[ LOXjk&T�T QW`qv_L k<R ThT�LOkMPMiM[�[ X.[ K Q8VMLZvjT�` LUT�[ Q
ThT c@L PM[ Xj[ LUa�P ` XMaYQ�TqT
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