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Y'Z\[�]�^�_a` b5cd]fe\g7hjikcdlnm�^�i>lnopikcd]Ncdqkhjircslnm
t ^�qvu<qvik[�]N^�q>w�ln]No\gd^
x5^�q

y{zvl�|v^�i~}��>�'b

��hVopo;lnz�i t ^�zk^�w9Z\^�zvw9Z\^�m��#_F�V�j_�` b5^�opir^�]a�\zk^f�V�n�5��` �n��o�hV�n^�q

���#���@���\�V�I� Y'Z\cdq�hjzvircsw�gs^ t ^@hjgdq%��csikZ�o\zkln�pgd^�]Nq�hVzvcdqkcsm\�acsm�ikZ\^�qk^�m\qkc�irc��5c�i�u�hVm�hjgsu<qkcsq
� lnz � gde\c t5� q�irzkepw�irepzk^%csmFik^�zkhVw�ikcdlnmaq�u<qvir^�]�q� J¡¢e\z£]�l t ^�gpw�lVm\qkcsqvirq£l � h � gde\c tat ^�qkw�zvcd�B^ t
�Fu�irZ\^�csm\w�lV]�o\zv^�qvqkcd�pgd^a¤�h@�5cs^�z � b<ikln¥V^�q�^�¦Fe�hjikcdlnm\q�csmIir^�zkhVw�ikcdm\����csirZ�h�qvlngdc t e\m t ^�z
g7hVzv�n^ t ^ � lnzv]*hjikcdlnmpq� "§¨^�ln�pirhVcdm¨h�gdcsm\^@hjzkcd©�^ t o\zkln�pgd^�]ª��Zpcdw9Z«hVgsgdl¬�­e\q�irl®w�ln] �
o\epir^®ikZ\^ t ^�zkcs�jhjikcs�V^®l � irZ\^¯q�i9hjik^®�jhVzkcdhV�\gd^���csikZ°zk^�qvo;^�w�i�irl«h±�nc��n^�m°�;lnepm t hVz�u
o�hVzrhj]�^
ir^�z� J§²^�e\qk^�h&o�hVzvikcdw�e\g7hVz t ^ � cdm\c�ircdlVm"l � ikZ\^ � cszkqvi � lnz t ^�z'w�lnzkzv^�w
ircdlVm � lnz%ikZ\^
o;^�zvirepzk�B^ t qvi9h�ir^�hVm t w�lVm\qkc t ^�z{h¢�³^@hV¥���zk�\c�irzrhjzvuf´{epgd^�z �¶µ hV�nzkhVm\�n^ � lnzk]aepg7hjikcdlnm � lnz
irZ\^�w�lVe\o\gd^ t qvu<qvik^�]� 
·�¸I¹1ºv»a¼ ��½D�V�O¾ gde\c t5� q�irzkepw�irepzk^fcsmIir^�zkhVw�ikcdlnm1¿(¤~h@�<cd^�z � b<irln¥j^�q�^�¦<e\hjircslnm\q�¿�� µ ´ � lnz �
]ae\g7h�ircdlVm(¿5qv^�m\qvcsikcs�<csi�u�hVm�hVg�u5qvcdq� 
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i�hVz�ircdw�gd^Nh�oBlne\z�ln�<|v^
iag��ÓhVm\hVgsu<qk^ t ^�qk^�mpqkcd�pcdgdc�i��&oBlne\z�e\m qvu<q�ir[�]N^
]���w@hVm\cs¦Fe\^fw�lnm\qvikcsike�� t � e\m¯qklVgdc t ^���g7hVq�ircd¦Fe\^j¿ t lVmFi¢gd^�w�ln]No;lVzvir^�]�^�mIi¢^�q�i�z����nc#o\hVz
gd^�q{gslncdq t ^>g�����gdhVqvikcdw�csi��³m\lnm � gdcsm��@hVcszk^j¿nhVe�qk^�csm t �Ðe\m
��e\c t ^�m\^��'iklnm\cd^�m*^�m���w�lne\gs^�]N^�mIi
cdm\w�ln]�opzk^�qvqkcs�\gd^j¿ t lnmIi�g������Vlngdepikcdlnm�^�qvi�z����ncd^&o�hVz�gs^�q���¦Fe�hjikcdlnmpq t ^*¤�h¬�<cs^�z � b<irlV¥V^�q� 
¡�m���ike t cd^Jgd^�q3�jhVzvc7hjikcdlnmpq t efq�u5q�ir[�]�^J�5csq! ��<cdq t �Ðepm\^ t lVm\m���^ t ^#"�cdzkcsw9Z\gd^
i � zklnmIikcd[�zv^
hVqkqvl5w�c$��^� �gdhf�5c�ir^�qkqk^ t e%��e\c t ^V �¡�m�zv^�w9Z\^�zkw9Z\^�gd^¢q�u5q�ir[�]�^�qrhjikcdq � hVcsi�o�hVz'g7h t ��zkc��&��^
t ^�g�����i9h�i'o�hVz�zrhjo\o;lVzvi' �w�^
ikir^ t lVm\m���^j 
(O¼ �Ë� º �*) � ���,+ mIir^�zkhVw�ikcdlnm%��e\c t ^ � qvikzke\w
ire\zv^V¿-��¦Fe�hjikcdlnmpq t ^f¤�h¬�<cs^�z � b<irlV¥V^�q�¿ � lnzk]ae �
g7hjikcdlnm�� µ ´�¿�hjm�hVgsu<qv^ t ^�qv^�m\qvcd�\csgdc�i��V 
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¤�l¬�%h t h@u5q�qk^�m\qkc�ircs�<c�i�u-hVm�hVg�u<qkcdq"Z\hVq�zk^@hjw9Z\^ t hjm cs]�oBlnzvirhVmIi"zklVgd^¯cdm°ikZ\^ t ^�qkcs�nm
l � w�ln]No\gd^
x¯cdm t e\qvikzkcdhVgSqvu<q�ir^�]Nq� NY'Z\^N]*hjcdm¯cdqvqke\^&w�lnm\qkcsqvikq�csm�w9Z�hVzrhjw�ir^�zkcs©�cdmp��ikZ\^
zk^�qvo;lVm\qk^�gd^
�n^�g�l � h�]N^�w9Z�hjm\cdw�hVg\qvu<q�ir^�] t e\^'irl�w�zve\w�cdhVg\o�hVzkhV]N^�ir^�zkq£oB^�z�ire\zv��hjircslnm\q� 
Y'Z\cdq�w9Z�hVzrhjw�ir^�zkcs©@hjikcdlnm®csq�oB^�z � lnzk]N^ t lnm irZp^a]*h�irZ\^�]*hjikcdw�hVg�]�l t ^�g t ^ t e\w�^ t � zkln]
irZ\^�o\ZIu<qkcsw@hVg��B^�Z�h@�<cdlVz'l � ikZ\^�qvu<qvik^�]� 

}�lnqvi�l � irZ\^���lnzv¥�Z\hVq¢�B^�^�m t lnm\^alVm®qvu<qvik^�]Nq t ^�qvw�zvcd�B^ t �Iu®o\hVzvikc7hVg t c
 1^�zk^�m �
irc7hjg³^�¦<e\hjircslnm\q�cdm±w
u<gdcdm t zkcsw@hVg t ln]�hVcdm\q�¿Scã  ^"cdm ikcd]N^*csm t ^�oB^�m t ^�mIi t ln]�hVcdmpq�  ¾ lVz
^
xphV]No\gd^j¿;csm irZ\^fg7hVq�i t ^�w@h t ^�q�¿�w�ln]No\gd^
x �\e\c t ]Nl t ^�gsq�Z�hjq¢�;^�^�m�hVm\hVgsu<©�^ t lnm ikZ\^
irZ\^�lnzk^
ircdw�hVgShjm t m<ep]�^�zkcdw�hVgDhVqkoB^�w
irq"!��V¿$#5¿S�@�5¿S�n�V¿#�@_�%Ú '&�l¬��^
�n^�z�¿3w�lnm\w�^�zvm\cdm\��ikZ\^
hVm�hVg�u5qvcdqDl � w�lnepo\gd^ t qvu<qvik^�]NqS��zkcsivir^�macdmamplnm � w
u<gdcdm t zkcsw@hVg t ln]�hVcsm\q�¿ � ^��«��lVzk¥Fq{Z�h@�n^
�;^�^�m�zk^@hjgdcd©�^ t !×��(<¿���)F¿���*p¿��j�+%ã 

¤>^��V^�zvikZ\^�gs^�qvq�¿�ikZ�hVm\¥Fq ikl Z\cs�nZ w�ln]No\epircsm\� hVm t mFe\]N^�zvcdw�hVg�qkw9Z\^�]�^�q¯o;^�z � lnz �
]*hVmpw�^�q�cdm\w�zk^�hVqk^j¿�mFe\]N^�zvcdw@hjg�qvcd]ae\gdhjircslnm\q�l � qve\w9ZOqvu<qvik^�]Nq¯cdmI�nlVgs�n^ t cdm hV^�zvl5^ �
g7hVq�ircdw�csi�uV¿(�\cdlV]�^�w9Z�hVm\csw�q�lnz�w�c��<cdgS^�m\�ncdmp^�^�zvcdm\�p¿3Z\h¬�V^��B^�^�m²qve\w�w�^�qvq � e\gsgsu�oB^�z � lVzk]N^ t
!Ð�p¿p_\¿�)<¿,*p¿1��#+%Ú 

¡¢e\z���lVzk¥�cdq�hVm±hjivir^�]�opi�iklË��hVz t q t ^�qkcd�Vm±hVm t w�lnmIirzvlngJl � qvu<q�ir^�]NqacsmF�Vlngs�<csm\�
��e\c t<� qvikzke\w
ire\zv^fw�lne\o\gscdm\�\ ~¡¢e\z~w�lnmIirzvcd�\epikcdlnm�cdq � l5w�e\qk^ t lnm ikZ\^ t ^�zkc��Vh�ircdlVm l � ikZ\^
gdcdmp^@hVzvcd©�^ t o\zklV�\gd^�] qrh�ircdq.-�^ t �Iu irZp^�q�i9hjik^��nzrh t cd^�mIi�¿J��c�irZ«zk^�qkoB^�w�iNirl h "~cszkcdw9Z �
gd^�if�;lVe\m t hVz�u w�lnm t c�ircdlVm(¿#��Z\^�zk^�irZp^"qvi9h�ir^�qkhjircsq/-�^�qairZ\^"w�lne\o\gs^ t cdmpw�ln]No\zk^�qkqvcd�\gs^
¤~h@�<cd^�z � b<ikln¥V^�q�^�¦Fe�hjikcdlnm\q'��c�irZ"irZ\^�m\lVm � gscdm\^�hVz%^�gdhVqvikl t u5m\hV]�csw~^�¦<e\hjircslnm\q� 

¾ cdzkq�iNl � hVgsgã¿{��^�cdmIirzvl t epw�^�irZ\^�]�^�w9Z�hVm\csw@hVg'o\zvln�\gs^�] hVm t csirq&]�hjirZp^�]�hjircsw@hVg
t ^�qvw�zkcsopircslnm( 3§¨^�e\qv^�ikZ\^�w�gdhVqkqvcdw@hjg�hVzk�pcsirzkhVzvuf´£e\gd^�z ��µ hj�nzrhVmp�n^10W� µ ´32 � lnzv]ae\gdhjircslnm(¿
o�hVzvikcdw�e\g7hVzvgsu�qve\csik^ t � lnzao\zvln�\gs^�]NqfcdmI�Vlngs�<cdmp�®]�l¬�<cdmp�¯�;lnepm t hVzvcd^�q� ²Y'Zp^�m(¿Jcdm¨ikZ\^
qk^�w�lnm t o�hjzvi@¿F�³^¢qvirhjir^>irZ\^¢]�hVcsm�zv^�qkepgsi%l � irZ\csq%hVz�ircsw�gd^j¿Fm�hV]N^�gsu�ikZ\^~q�i9hjik^~�nzkh t cs^�mIi
w�ln]No\epirhjircslnm�hVm t csikq�hVqkqvl5w�c7hjik^ t gdcsm\^@hVzvcd©�^ t o\zvln�\gd^�]�  ¾ cdm�hVgsgsuV¿1csikq�o\zkl<l � cdq � e\gsgsu
t ^��V^�gdlVo;^ t  ¢§¨^f]ae\qvi¢o;lncsmIi¢lnepi�irZ�h�i¢irZ\^fo\zkl<l � cdq�Z\cd�VZ\gsu���hjqk^ t lnm®h�o�hVzvikcdw�e\g7hVz
t ^4-�mpcsircslnm � lVz>ikZ\^fq�i9hjik^ao;^�zvike\zk��h�ircdlVm\q�¿���Z\cdw9Z Z�hVq¢�B^�^�m®cdmIirzvl t e\w�^ t �;^ � lnzk^j¿1csm®h
t c5 ;^�zv^�mIi�w�lnmIir^
x<i@¿3�Fu ¾ hVmpcdlnm ��¾ ^�zkm76Vm t ^�© �¶µ ^aYDhVgsgd^�w8!9(�%Ú �¡�epz�zv^�qve\gsi���hVq�hVgdzv^@h t u
hVm\m\lnepm\w�^ t hVq>h��\zvcd^ � m\lVik^"!Ð�+%Ú 
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+ mNikZ\cdq{qk^�w�ikcdlnmN��^>cdmIirzvl t e\w�^>h	�\e\c t5� qvikzke\w
ire\zv^>csmIir^�zkhVw�ikcdlnm&]Nl t ^�gã 3§¨^�w�lnm\qkc t ^�z³h
qklngsc t gdl<w@h�ir^ t hji'ikcd]N^����! &cdm�h t ln]�hVcsm#"%$'&(�*)%+-,/.���csirZ��Blne\m t hVzvu#01$2&3�*)
  + i�csq
qke\zvzklne\m t ^ t �Iu�h ��epc t cdm4, .  3§¨^'csmFikzkl t e\w�^'h¢w�lnmIikzklng<�nlngse\]�^5"6+-, . w�lnmIi9hjcdm\csm\�
irZ\^�qklngsc t hji¢^�hVw9Z ircs]�^7�/�8 p �Y'Z\^am\lji9hjikcdlnm:9�" q�i9hVm t q � lnz>irZ\^��;lnepm t hVz�u�l � "¢ 
&�^�mpw�^V¿�irZp^ �\e\c t ^��Vlngde5ircdlVm¯cdq�zk^�qvikzkcdw
ir^ t ikl�ikZ\^ t ln]�hVcdm;"%<=&(�*)?>@"!A " $ &(�*)
  + m
irZ\^�qk^�¦Fe\^�g��³^�qv^�i/01<?>69B" hjm t

9B" < &(�*)C>D0 <�E 0 $ &3�*)�F
qvi9hjm t q � lnz%irZp^��\e\c t�t ln]�hVcsm"�;lnepm t hVz�un¿�qk^�^ -\�ne\zk^&�n 

" $G
"

HJI &LKMF��*)

" <G

01<
"%<I &(�*)0 $G 0 $I &(�*)" $I &(�*)

0 <

" G
¾ cd�ne\zv^a�ONCP�^�ln]N^�ikzkcsw t ^�qvw�zvcdopikcdlnm

§²^�hVqkqve\]�^"ikZ\^ �\e\c t irl �B^�mp^��'irlVm\c7hVm«�<cdqvw�lne\q�¿%Z\ln]Nln�n^�m\^�lVe\qNhVm t cdm\w�ln] �
o\zk^�qkqkcs�\gd^j  + irq��;^�Z�h@�<cdlnz�cdq t ^�qkw�zvcd�B^ t �Fu c�irq��n^�gdl<w�csi�u hjm t o\zv^�qvqke\zv^V �Y'Z\^*^�g7hVq�ircsw
qklngsc t e\m t ^�z#g7hjzk�n^ t csqko\gdhVw�^�]�^�mFikqDcsq t ^�qkw�zkcs�;^ t �Iu�c�irq��n^�gdl<w�csi�u�hjm t csikq�qvirzv^�qvq#ir^�m\qklnz� 
Y'Z\^%w�gdhVqkqvcdw�hVg5w�lnm\qv^�zv�jhjikcdlnmfg7h@��qSl � ikZ\^�w�lnmIircdmFe\ep] ]N^�w9Z�hVmpcdw�q t zkc��n^�ikZ\^%^
�nlngsepircslnm
l � ikZ\^�qv^�epm\¥Fm\l¬��m\q� 

Y'Zp^���e\c t qvi9h�ir^*qkhjircsq/-�^�qfirZp^ � lngdgsl¬��cdm\��cdm\w�ln]No\zk^�qkqkcs�\gd^�¤~h@�<cd^�z � b<irln¥j^�q�^�¦<e\h �
ircdlVm\q%��zkc�ikir^�m�cdm�^�e\gs^�zvc7hVm"w�lnm\qk^�zv�jhjikcs�n^ � lnzv]ae\g7h�ircdlVmQN

9JR
9��TS U�VXW�Y[ZQ\ R^]_R`Abac&dR1Ffe�)hg�>i jF cdm " < &3�*)�F

W�Y[Z Rk>i jF cdm "%<�&3�*)�F
0¶��2
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��Z\^�zv^ &dR1FfeB)�q�i9hVm t ¿nzk^�qkoB^�w
ircs�V^�g�un¿ � lVz3ikZ\^ ��epc t �n^�gsl5w�csi�u�hVm t o\zk^�qkqve\zk^j  + m�h t\t csircslnm(¿
irZ\^ ��e\c t qvirzv^�qvq>ik^�m\qvlnz�cdq'�nc��n^�m��Iu
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+ mNh ��e\c t5� q�irzve\w�ike\zk^'csmFik^�zkhVw�ikcdlnm � zkhV]N^��³lnzk¥�irZ\^'^
�nlngsepircslnm�l � irZ\^#�\e\c t&t ln]�hVcsm
" < &(�*)�cdq�cdm t e\w�^ t �Iu-irZ\^ qvikzke\w
ire\zkhVg t ^ � lnzv]*h�ircdlVm-ikZ\zklVe\�nZ-irZ\^ ��e\c t5� q�irzkepw�irepzk^
cdmIir^�z � hVw�^/0 $ &3�*)
  + m t ^�^ t ¿5�Iu t ^4-\m\csikcdlnm`"%<�&3�*)c>i" A " $ &(�*)
  + iJgd^�h t q£e\q{irl t ^�qkw�zkcd�B^
"%<j&(�*)Jhjw�w�lVz t csm\�firlfhf]�hVo�hVw
ircsm\��csm"h -5xp^ t zk^ � ^�zk^�m\w�^ t ln]�hVcdm( DY'Z\cdq�hVo\o\zvlIhVw9Z�csq
e\qke�hjgdgsu¢e\qk^ t � lnz�irZ\^³qklngsc t�t ln]�hVcsm4" $ &3�*)
¿V�Iu�]�^�hVm\q3l � ikZ\^�gdhV�nzkhVm\�ncdhVm � lnzk]fe\g7hjikcdlnm
!��Ë��%ã 

P�cs�V^�m�h%]�hjir^�zkc7hjgVzk^ � ^�zv^�m\w�^Jw�lnm�-��Ve\zrhjikcdlnm � lVz1irZ\^{qvlngdc t " $G +!"¯��csikZ��;lnepm t hVz�u
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