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UWVYX�ZL[]\�^�_a`bZ�cYdfehgi`fjlk�[�g�jnmagi`fZo`fpqergq`bjnk
s [ pitapugqX�Zo[�p"v�jlZomYdf[�wa[�p

xzyqjh{u[�g�|uv�ehyq[
}�elmYm;jlyig s []yi[&v.VY[�y.v.VY[~k;�O�l\��n�2^��Wjl�ag �&�l�l�]^��l�Lm�el�l[&p

�!�������r�Y�l�l��� wam�jnkY[�k=gq`feld�p�gqel�Y`bdf`f��ergq`bjnkTjh��k�jlkYdf`bk�[�ehy s yq`���gqdb[&pipLer�*kY[�v�jlk=gqyijnd�pit�p�gi[�Z*p`�p�e sYs yq[�pqp�[ s�� `�gqVTgqVY[
v�jlk�v�[�yqk!jl��env.VY`b[� �`bkY�Lyqjl�Yc�p�gik�[�pqp � `�gqV!yq[�pim�[&v¡g"gqjL`fZom�[�y��¢[&v¡g�£�kYj � df[ s �n[9jl�3gqVY[ p�tap�gi[�Z�¤ p"v�jnk=giyqjldD l[&v¡gijny�¥�[�d s p�¦
|§k¨jly s [�y�gij©piehgi`�pu�¢t�gqVY`�p�yqjl��c�pugqkY[�pqp yq[�ª=cY`fyq[�Zo[�k=g�«¬elk s `fk�pimY`fyi[ s ��t®f��¯ � VY[�yi[
giVY[2pqehZo[
`�pipicY[ � enp]¥�y.p�goe s�°
s yi[&pipi[ s « � [9v�jnk�pi` s [�y�e�v�jlk=gqyijnd�p�giy.ergi[��lt � VY`�v.V
v�jnk�p�`�p�gqp¬jl��ehm�mYdbt�`fkY� m;[�yq`bj s `�v�eldbdftocYm s ergq[ s jnm�[�k ° dbj�jlm�v�jlk=giyqjld�p
gqV�erg"ehyq[@v�jlk=gi`fk�cYjlc�p � `�gqV�yq[�pim�[&v¡gKgqj�p�gqehgi[@`fkY`bgi`�ehd�v�jnk s `bgi`fjlk�p�¦OUWVY[�pi[9v�jlk=giyqjldfdb[�yqpKehyq[�Zojlyq[�mYyq[�v�`�pi[�dft s [�pqv�yq`b�;[ s
enp�v�jlk=gi`fk�cYjlc�pzgi`fZo[ ° m�[�yi`fj s `�v"�¢[�[ s ��env.£�p�elpqpij�v�`fehgi[ so� `�gqV!epim;[�v�`b¥�v s t�k�ehZo`�v�[�w�gq[�k�pi`bjnk�jh��gqVY[±jlyq`b�n`bk�eld�pitapugq[�Z2¦
_aca��v�`f[�k=gLv�jlk s `bgi`fjlk�p � VY`�v.V)«z`b�"giVY[�t�elyi[�pqergq`fp�¥�[ s ��t�gqVY[!v�jlk=giyqjld¬d�e � «O[�k�picYyq[*giV�erggqVY[!v�jlk=giyqjldK`fpLe²yqjl�Yc�p�g
[�wam�jnkY[�k=gi`�ehd¬p�gqel�Y`fdb`f��[�y��¢jly]gqVY[*[�w�gi[�k s [ s pitapugq[�Z³elyi[o�n`b n[�k)¦ � wamYdf`�v�`bgehk s pi`bZomYdf[�v�jnkngqyijndO[�wamYyq[�pqp�`fjlk�p � VY`�v.V
pqergq`fp��¢t©giVY[&p�[�v�jnk s `bgi`fjlk�p�`bk´giVY[�v�enp�[!jh��µ °§s `bZo[�k�p�`fjlk�ehd�v.V�eh`fkY[ s pitapugq[�Z*pelyi[!mYyqjlm;jnpi[ s ¦��¶v�jnk�p�giyqc�v¡gq`b n[
ehd °
�njlyq`�gqVYZ·�¢jlygiVY[ s [�pi`f�lkTjl�@p�c�v.VTv�jlk=giyqjld�dfe � p�« � VY`�v.V¨ehm�mYdb`f[�p gij©ehk�t¹¸ºpica��v�`f[�k=gidft�yi[��lcYd�ehy¡» s yq`���gqdb[&pipLv�jnk=giyqjld
pitapugq[�Z2«Y`�p s [�pqv�yq`f��[ s ¦
¼²½=¾D¿qÀÁ �rÂ��l� kYjlkYdf`fkY[�elyWpitapugq[�Z2«�enp�t�Zomagijlgi`�v�pug.eh�Y`fdb`f��ehgi`fjlk)«ayqjl��c�pug"v�jnk=giyqjldÃ«�Ä�VY[�k °§Å db`f[�pqp"pi[�yq`b[&p
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�� ����� � � x�jlc�y*db[&p�p�tap�giX�ZL[&p s [²v�jnZLZ*elk s [²pielk�p s�� yi`f l[n«Kdf[²mYyijn�YdfX�Zo[ s [²dfe�p�gqel�Y`bdf`�piehgi`fjlk®[�wam�jnkY[�k=gq`b[�dbdf[
[&pug!v�jlk�pi` s�� y � e  l[�v�m;jlcYy
mYyi`fk�v�`bm�eld�jl�Y{u[�v¡gq`��]dÃ¤ jn�agi[�k=gi`fjlk s [ v�jnZoZoelk s [&p*yijn�Yc�p�gi[&pom�ehy�y.ehm�m�jny�g�ehcYw¨[�yqyq[�cYy.p
s [�ZLj s�� db`�pqergi`fjlk¹picYy
df[�p
v.V�ehZom�p s [�v�jnZLZ*elk s [l¦��2jlgi`f  � p�m�ehy f�¡¯ «"j��¹v�[�mYyijn�YdfX�Zo[ s [ yqjl�Yc�pugq[�pqp�[²e s�� {��
� g ��� gic s ` � «KkYjnc�pLv�jlk�p�` s�� yqjlk�p s [&p�dfjl`�p s [2v�jlZoZ*ehk s [
[�k´�;jlc�v�db[�jlcY n[�yigi[n«�y � `fkY`bgi`�ehdf`fp � [&pm � yq`fj s `fª=cY[�ZL[�k=g�«¬[�g
s�� m�[�k s elkngWv�jnkngq`bk�cYZo[�kng s [@dÃ¤ � gqehgK`bk�`�gq`feldG¦KÄ�[�p�dfjl`�p s [9v�jlZoZ*ehk s [�m�[�cY l[�k=g�ehc�pqpi`���gqyi[@ =c�[�pKv�jlZoZo[ s [&p¬yq[�gqjlcYy.p
s ¤ � g.erg2`bk�pug.ergi`fjlk�k�eh`fyi[&p!v�jlk=gi`fk�c�p s�� ¥�k�`fp��´m�ehyigi`fy s ¤ cYkY[©[�w�gq[�k�pi`bjnk s t�k�elZL`�ª=cY[�m�ehyigi`�v�cYdf`bX�yi[ s cBpitapugqX�Zo[ s [
s�� m�ehyig�¦���jnc�p � k�jlk���jlk�p s [&p*v�jlk s `�gq`bjnk�p*pica��pielkngq[�pLm;jlyigqehk=g�picYy*v�[�poyq[�gqjlcYy.p s ¤ � gqehg*m�jncYy�ª=c)¤ `fd�p*pug.eh�Y`fdb`�pi[�k=g
s [L�ºe���jlkRyijn�Yc�p�gi[Ldb[opit�p�giX�Zo[ � gi[�k s c)¦ �@jlc�p±mYyqjlm;jnpijlk�p@[�k�p�c�`�gq[ s [�p±dbjn`fp s [*v�jlZoZ*ehk s [L[�wamYdf`�v�`bgi[�p±[�g]pi`fZLm�db[&p
ª=cY`�piehgi`�pu�¢jnk=g�v�[&p
v�jlk s `bgi`fjlk�p
m;jlcYy!cYkBpitapugqX�Zo[�v.V�e"!�k ��s [ s `bZo[�k�p�`fjlk ª=cY[�dfv�jlk�ª=cY[n¦ � kY¥�k)«@k�jlc�p s�� v�yi`f ljnk�p
cYk eldb�njlyq`�gqVYZo[ s [�pit�kngqVYX�pi[ s [odbjn`fp s [*v�jlZoZ*ehk s [Lyqjl�Yc�p�gi[&p�«)elmYmYdf`fv�eh�Ydf[#��gqjlcagpitapugqX�Zo[Ly � �lcYdf`b[�y�dbjav�eldb[�Zo[�k=g
v�jlZoZ*ehk s el�Ydf[l¦
$ Á ��� ¿ ��% � ��� p�tap�giX�ZL[�kYjnk2db`fk � el`byq[l«Yp�gqel�Y`fdb`�piehgi`fjlk�elpit=Zomagqjhgq`fª=cY[n«Yv�jlZoZ*ehk s [�yijn�Yc�p�gi[l«Yp � yq`f[ s [�Ä�VY[�k °§Å db`f[�pqp
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dfjav�eldbdft
v�jnk=giyqjldfdfel�Ydb[�ehyqjlc�k s gqVY[]jlyq`b�n`bk3«a`G¦ [l¦
_�m�ehkFE B 0�GH4!5 BJI-K `f[ 0 B @ DMLNLML�D B ; 4%O 9 , . D ¸�Pn»

elk s e s�s yi[&pip"giVY[ m�yijn�Ydb[�Z jl�Ov�jlk�p�giyqc�v�gi`fkY��[�wamYdf`�v�`bg��¢[�[ s ��elv.£!dfe � p � VY`fv.VT¸ºdbjav�ehdfdbtY»W[�w�m;jlk�[�k=gi`�ehdfdbt�pug.eh�Y`fdf`b��[l«�`fk
pijlZo[pi[�k�p�[ pim�[&v�`b¥�[ s d�ergq[�y&«YgqVY[jnyi`f�l`fk 8Q9 G jl��gqVY[v�jlk=giyqjldfdb[ s p�tap�gi[�Z2¦"� �¢cYyigiV�[�y@yq[�ª=cY`fyq[�Zo[�k=g�`�p"giV�erg�gqVY[�pi[
�¢[�[ s ��elv.£ap"p�V�jlcYd s eldfpijo��[][�wam�jnkY[�k=gi`�ehd)p�gqel�Y`fdb`f��[�yqp��¢jly�elk�tSRum;[�yigic�yi�;[ sUT p�tap�gi[�Z%`bk�gqVY[��¢jlyqZ

0�1FV(4W5 78:9 ;= > ?A@ 0 B
> 0 8 4�XZY > 0�[ D 8 4%4�C > D ¸º�=»

� `bgiV Y > elk�ehdft=gi`�v `fk\,^]\, . ehk s Y > 0�G D 8 4 9 G « � VY[�kW_ [ _�`�p±piZ*ehdfdO[�kYjncY�lV)¦]|§kRjhgqVY[�y � jly s p�«D�n`b n[�k�e\�`��aS��
���v�jlk=giyqjldDpit�p�gi[�Z 021 3 4 « � [ � jncYd s df`b£n[@gqj¥�k s �
��ab��`���=�¢[�[ s ��env.£*v�jlk=gqyijndfp�« s [�yq`b n[ s jnk
gqVY[���elpi`�pKjl�3giV�`fpWkYjnZo`bk�eld
pitapugq[�Z2«hgqV�erg�mYyi[&p�[�yi n[�giVY["mYyqjlm;[�yigutjl�;[�wam�jnkY[�k=gi`�ehd�pug.eh�Y`fdb`bgut � V�[�kogiV�[�t�elyi[�elmYmYdf`b[ s gijcR�kY[�`f�lV��;jlyq`bk�� T pitapugq[�Z*p0�1 V 4 ¦¹| g*`fpojl��v�jlcYy.p�[2elpqpicYZo[ s gqV�erg*gqVY[�gqelkY�l[�kng*df`bk�[�ehy�elmYmYyqj wa`bZ*ergq`bjnkTjh� 021 3 4 erg 0 8^9 G D C 9 G�4 `fpokYjlgp�gqel�Y`fdb`f��el�Ydb[n«npi`bk�v�[WjhgqVY[�y � `fpi[�giVY[@mYyijn�Ydf[�Z `�p¬pi`bZomYdft�pijldf l[ s ��tc�p�`fkY� ehkoe s [�ª=c�ergq[Wdb`fkY[�elyz�¢[�[ s ��env.£ Cd0 8 4 9feQ8 ¦
UWV�`fp�elpqp�cYZomagq`bjnk `bZomYdf`f[�p `fkTm�ely�gq`fv�cYd�ehy]gqV�erg gqVY[
y.ehk�£�jh�WgqVY[
Z*ergqyi`bw��¢jnyiZo[ s �=tRgiV�[!v�jndbc�ZLk °  n[�v¡gqjly.p B

> 0�GH4 «gihkjlh6m «a`�p�piZ*ehdfdb[�y�gqV�ehk2µz¦
|§k�gqVY`�p3v�jnk=gi[�w�g&«�gqVY[¬gq[�yqZ^n ;

> ?A@ Y > 0�[ D 8 4�C > yq[�mYyq[�pi[�k=g.p�e�v�d�elpqp�jh�acYk�ZLj s [�db[ s]s t�k�ehZo`�v�p � `�gqV]yi[&p�m;[�v�g)gij � VY`�v.VgqVY["pug.eh�Y`fdf`b��`bkY�±kYjnZL`fk�eld��¢[�[ s ��elv.£]Z�c�pugO�;[�yqjl��c�pug&¦��9p�m�jn`bk=gi[ s jncagz`bk�f�No ¯ «lpic�v.VcYk�ZLj s [�db[ s�s t=k�ehZo`fv�p�Zoe t��¢jny
[�wYehZomYdf[Welyi`�pi[K`fk�mYy.elv�gi`�v�[n« � VY[�k s [�eldb`fkY� � `�gqVokYjlkYV�jldfjlkYjnZL`�v � V�[�[�df[ s  l[�VY`�v�df[�p�«r��[&v�ehc�p�[�jh�;cYk�v�[�y�g.eh`fk=gi`f[�p�cYm;jlk
gqVY["�l[�jlZo[�gqyi`�v�eldl�¢[&ergqcYyi[&p�jh��gqVY[W l[�VY`fv�db[n¦�UWV�[�mYyq[�pi[�k=g¬p�gic s t`fp�`fk��ºenv¡gz[�pqpi[�k=gi`�ehdfdbt�Zojhgq`b rehgi[ s ��t]giV�`fpp#%�U��&'�����`	��(�
yq[�ª=cY`fyq[�Zo[�k=g�¦�|§k s [�[ s «h[�wamYdb`�v�`bgARuV�jlZojl�n[�kY[�jlc�p T [�wam�jnkY[�k=gq`feldD¸¢gi`fZo[ °   elyit�`fkY�=»�p�gqeh��`bdf`b��[�y.p C/0 8 D%q 4 �¢jlyzpitapugq[�Z*p 021
3�4V�e  l[¬�;[�[�k s [�yq`b n[ s `fk  rehyq`bjnc�p�mYyq[� �`fjlc�p3pugqc s `f[�p�¸ºpi[�[�f���a«=��r ¯Ã«&�¢jly�[�wYehZomYdf[&»�¦ds@j � [� l[�y&« elp s [�Zojlk�p�giy.ergq[ s yq[�v�[�k=gidft
`fk´f��P ¯Ã«DkYjnkY[jl�¬giVY[&p�[Lv�jnkngqyijndfp9p�jndb n[�p�giVY[�yijn�Yc�p�gikY[&pip@mYyijn�Ydf[�Z pug.ergq[ s el��jr n[ `bk�giVY[opi[�k�pi[ gqV�erg9giVY[�yi[Lehd � e tap
[�wa`fp�gqpWpijlZo[ Y > 0�[ DML 4 �¢jny � V�`fv.V
giVY[�jlyq`f�l`fk�jh�)gqVY[]elpqp�jav�`fehgi[ s v�jlk=gqyijndbdf[ s pitapugq[�Z'`�pWkYjhg"pug.eh�Ydf[ � VY[�k [ut9 G ¦ ��jhgq[gqV�erg@giVY`�p�kY[��nehgi`f l[�yi[&p�c�d�g s j=[&p"kYjlg@v�jlk=gqyqe s `fv�g"giVY[ �ºelv¡g"gqV�erg±p�c�v.V²v�jlk=giyqjldfdb[�yqp"elyi[�yqjl�Yc�pug@el�neh`fk�p�g�db[&pip��l[�k�[�y.ehd
c�kYZoj s [�df[ sos t�k�ehZo`�v�p�«nenp�giVY`�pz`�pz[�k�picYyq[ s ��t]giVY[@[�wa`fp�gi[�k�v�[Wjl�De K t=ehmYc�kYjr ��¢cYk�v�gi`fjlko�¢jlyOgqVY[�v�jnk=giyqjldfdb[ s kYjnZo`bk�eldpitapugq[�Z2¦"| g¬{uc�p�g9[�ZomYV�elpi`f��[�p�giVY[ �ºelv¡g9giV�ehg�«Dv�jnkngqyqelyit�gij*gqVY[�v�elpi[]jh�zdb`fkY[&ehy9v�jlk=giyqjld�p�tap�gi[�Z*p�p�gqel�Y`fdb`f��[ s  =`�eogqVY[
c�p�[]jl��df`bk�[�ehy��¢[�[ s ��env.£ap�«�gqVY[][�wa`�pugq[�k�v�[]jh�ze K tnelmYcYkYjr o�¢cYk�v¡gi`fjlk��¢jnyWgiVY[ v�jlk=giyqjldfdb[ s pitapugq[�Z%`�p"kYjlg@p�cY�*v�`b[�k=g�gqj[�k�picYyi[ giVY[�gut�m�[�jh�¬yqjl�Yc�p�gik�[�pqp�v�jnk�p�` s [�yi[ s VY[�yq[l¦±UWVY`fp@kY[��=ergq`b n[ yi[&p�c�d�g�ehd�p�j
p�giyqjlk��ldft!picY�l�n[�p�gqp¸GehdbgiVYjncY�lV2gqVY`�p
yq[�Z*el`bk�p±gqj2��[*yq`b�njlyqjlc�pidft�[&pug.eh�Ydf`�p�VY[ s »@giV�ehg kYj²v�jnkngq`bk�cYjnc�p±�¢[�[ s ��env.£ Cd0 8 Dvq 4 «3k�jhg]kY[�v�[�pqpielyi`fdft²VYjlZojl�n[�kY[�jlc�p�«v�ehko�;[@e�yijn�Yc�p�g¬[�wam;jlkY[�kngq`feldYpug.eh�Y`fdf`b��[�y&¦/s@j � [� l[�y&«r`bg s j�[�pzk�jhg¬`fZLm�dbt�giV�ehgzgiVY[@mYyijn�Ydf[�Z v�ehkYk�jhg¬�;[�V�ehk s db[ s  =`�e
elk�e s [�ª=c�ergq[ s t�k�elZo`fv[�w�gi[�k�p�`fjlkRjh�zgqVY[�jnyi`f�l`fk�eld3kYjnZL`fk�eld�pitapugq[�Z2¦±x¬yijr �`fkY��gqVY[�[�wa`fp�gi[�k�v�[n«;jny@kYjnk ° [�wa`fp�gi[�k�v�[n«
jl�¬p�jndbcagq`bjnk�p"jl��gqVY`fp�gut�m�[v�jlcYd s giV�c�p@��[e*picY�a{u[&v¡g��¢jny"�¢cagqcYyi[�pugqc s `f[�p�¦��9p@eoZ*ergigi[�y9jh���ºelv�g�«�elk s elp�[�wamYd�eh`fkY[ s
�;[�dfj � «�giV�[]mYyi[&p�[�k=g"p�gic s t
Z*e t
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