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� [JP XkV GQKlIUSn^laJR	PiKNd TJaJZJP	ILM Sn^laJZ X a���SL[JPcM S ILTJR	SLT ILP@^laJZ
SL[JPcTJaJZJP,ILj X a X a���GW[ 3 M X R ^lj jk^�� M��NK q
	
P	ILa X a��]SU[JP Z 3 aW^ VYX R!M ^laJZ�P q KNjkT S X KNa�KNd�� ^ljk^lR	S X R M 3 M SUP V MCR ^la)[W^`ILZJj 3�2 P�K q P	ILM Sn^`SUP!Z
� � [JP�M SUTJZ 3
KNd�� ^ljk^lR	S X R�M 3 M SLP V M X M%^ V ^��OKlI SLK4KNj X aYR!K V GJILP![JP!aJZ X a���MUK V PiKNd SL[JP�� P 38X MUMUTJP	M X a
^lM SUILKlGW[ 3 M X R!M
ILP!jk^`S X a��@SUK@SL[JP KlI X � X a
�lP q KNjrT S X KNa�^laJZ)M S ILTJR	SLT ILP�KNd SL[JP opa X q P	ILMUP����Oa8^lZJZ X S X KNa
��� ^ljk^lR	S X R�Z 3 aW^ V�	
X R	M [W^lM%^`SUSUIn^lR	SUP!ZY^��lIUP ^`S ZJP!^lj_KNdQ^`SUSLP!a S X KNa�ZJTJP SLK]SL[JP�� X ZJP q ^`I X P	S 3 KNdQZ 3 aW^ VYX R ^lj4GW[JP!aJK V P!aW^
X ScP��J[ X 2WX SLM��iFpaW^lj 3 M X McKNdfSU[JP V KlIUGW[JKNjrK�� 3 ^laJZ�MOSn^ 2WX j X S 3 KNdCKlI 2WX SLM KNd X aJZ X q X ZJTW^lj�M Sn^`IUM X a SU[JP!MUP
� ^lj ^lR,S X RiM 3 MOSLP V M X M P!MUMUP	abS X ^lj SLK>ZJP q P!jrKlG X a���^ q X ^ 2 jrPiSU[JP!KlI 3 ^ 2 KNT S SL[JP 2 P![W^ qsX KlI KNd SL[JP�� ^ljk^�� 3
^lM ^ � [JKNjkP��

! ^lMUP!Z8KNa8K 2 MUP	I q ^`S X KNaJM��"��PiR!^la�Z X q X ZJP�SU[JP�� ^ljk^�� X P!MC^lR!R!KlIUZ X a���SLKpSL[JP X I MU[W^`G P!M X a SLK�M G X In^ljrM
# 2 ^`IUIUP!Z ^laJZ$aJKNa 	 2 ^`IUIUP!Z�$��]P!jkj X GJS X R ^ljkM ^laJZ X IUIUP%�NTJj ^`ILM # � X SL[ MUK V PgSUIL^laJM X S X KNaW^lj]S 3 GQP!M&$'�)(�d
G_^`IUS X R!TJj ^`I X a SLP	IUP!M ScSUK
KNT I M SLTJZ 3 ^`ILP>SU[JP>P!jrj X GJS X R ^lj
� ^ljk^�� X P!M%�

� a j X SLP	IL^`SLT ILP��pP!jrj X GJS X R ^lj*� ^ljk^�� X P	M ^`ILPgZJP!aJKlSLP	Z,+.-/�0�c[JP	IUP1-32 465�7�8:9
5
�*;�^laJZ,< 2 P X a��

SL[JP�jkKNa�� ^laJZ SL[JP�MU[JKlIUSY^�� X M�� ILP!M G P!R	S X q P!j 3 �=( 2 MUP,I q P!Z P!jkj X GJS X R ^ljkM)In^la��NP d IUK V M GW[JP,I X R ^lj�+?>
SLK/[ X �N[Jj 3A@ ^`SUSLP	aJP!ZB+ CD�E( 2 MUP	I q ^`S X KNaJM�KNd%P!jrj X GJS X R ^ljF� ^lj ^�� X P!M@R!^laB� X q P�TJMpKNaJj 3 ^�j X aJP 	 KNd 	 M X �N[ S
GJILK��OP!R	S X KNa)KNdJSL[JP X I M [W^`GQP��NSL[bTJM jkP ^ q X a��@SL[JPHGsTJP!MOS X KNa)KNdJGQKNMUM Xr2 jkP�^�� X ^lj4M 3 VYV P	SUI 3 TJaW^laJMI� P,ILP!Z
�
opa S X jQILP	R!P!a SLj 3 �JP!jrj X GJS X R ^ljJ� ^lj ^�� X P!MK� P	IUP>R!KNaJM X ZJP	ILP	Z SLK 2 P>^�� X M 3 VYV P,SUI X R # K 2 j ^`SUP�$�ZJTJP]SLK)SL[JP X I
ILKlSn^`S X KNa
� � [JP8R [W^la��NP X a SL[ X M�R!K V
V KNa q X P���R ^ V P)^lM>^/IUP!MUTJjrS]KNd SL[JP8IUP ^lj X6L ^`S X KNa�SL[W^`S V KNMOS
P!jrj X GJS X R ^lj
� ^ljk^�� X P	M�IUKlSn^`SLP�M X �Na XNM R ^la SLj 3#V KlILP]MUjrKO� j 3 SL[W^la�P�� G P!R	SLP	Z d KlI@^ @ T X Z 2 KsZ 3 � X SL[#SL[JP
ML^ V P @ ^`SUSLP!a X a�� # ! P	IUSLKNjk^�PRQi^`GJG_^lR	R X KNj X t(u"C�S�$��Ce KNM S�KNdQSL[JPcILP!M X M Sn^laJR	Pp^�� ^ X aJM ST�lIn^ q X SL^`S X KNaW^lj
R!KNjrj ^`GWMUP X M�ZJTJPgSLK SU[JP IL^laJZJK V V KlS X KNa KNd]MOSn^`ILM#^laJZ aJKlS/d ILK V SL[JP�KlILZJP	IUP!Z�ILKlSL^`S X KNa KNd]^

� ^lj ^�� 3 ^lM�^U� [JKNjkP�� � [JP!MUP#K 2 MUP	I q ^`S X KNaJM�� ^ q P/I X MUP#SUKgSL[JPVGsTJP	M S X KNa
W#^`ILP#P!jrj X GJS X R ^ljH� ^ljk^�� X P	M
^�� X M 3 V
V P	SUI X R�KlI�d TJjkj 3 SUI X ^�� X ^ljYX ! X aJaJP 3 # t(u"C�Z"$i[W^lM@GJILKlG KNMUP!Z�SL[W^`S@SL[JP�K 2 M P	I q P!Z @ ^`SUSLP!a X a��NM
KNdJP!jrj X GJS X R ^lj
� ^lj ^�� X P!Mf^`ILP V KNM SUj 3 ZJTJP�SLK�^la X M KlSUILKlG X R q P!jkK4R X S 3 Z X M S I Xr2 T S X KNaJM%� ^laJZ�aJKlSLP!Z�SL[W^`SfSL[JP
SUI X ^�� X ^lj V K4ZJP!jkM ^`ILPi^`S jkP ^lMOS ^lM j X � P!j 3 ^lM SU[JPc^�� X M 3sVYV P	SUI X R KNaJP	M%�%ms[JKlIUSLj 3 ^ld SUP	I[�4msRn[
��^`I L MURn[ X jrZ
# t(u"Clu"$ ZJP qsX MUP	Z�^8abT V P	I X R ^lj V P	SU[JKsZ�SLK
R	KNaJM SUILTJR	S MUP!jrd 	 R!KNaJM X M SLP	abS@S I X ^�� X ^lj V KsZJP!jrMid IUK V S XkV P 	
^ q P	In^��NP!Z�KlI 2WX SLM�� � [JP X MUMUTJP]KNd S I X ^�� X ^lj X S 3 [W^lM�SL[bTJMiSn^�� P	a ^)d KsR ^ljQG K X a S X a TJaJZJP	IUM Sn^laJZ X a���SL[JP
Z 3 aW^ V
X R!MiKNdfP!jrj X GJS X R ^lj
� ^ljk^�� X P!M%�

� aA\']^� P@KNT SLj X aJP@^laJZ*�OTJM S X d 3 SL[JPiSUILP ^`S V P!abS KNdQP!jrj X GJS X R ^lj�� ^ljk^�� X P	M ^lM%R!KNjkj X M X KNaJjkP!MUM%M 3 MOSLP V M%�
� [ X Rn[ X M
SU[JP d KNTJaJZW^`S X KNa KNd�^la 3 � KlI_� X a=� ^ljk^lR	S X R#Z 3 aW^ V
X R!M%� � [JP!a
� X a`\&ab�K� P ZJP!M R	I Xr2 P�^
abT V)2 P	I/KNd�^`GJGJILK ^lRn[JP!M/TJMUP!Z d KlI X a q P	M S X � ^`S X a�� SL[JP Z 3 aW^ VYX R	MYKNd@SUI X ^�� X ^ljc� ^ljk^�� X P	M%� m4G P!R X ^lj
^`SUSLP	abS X KNa X MiG_^ X Z�SLK�MUR ^ljkP 	 d ILP!P>GQKlSLP!a S X ^ljkMc�c[ X R [d� X jkjQGWj ^ 3 ^8GJI XrV ^`I 3 IUKNjkP X a KNT I ILP!MUP!^`ILRn[
� F
2 I X P!d MUT VYV ^`I 3 KNd SL[JP V KlIUGW[JKNjkK�� 3 ^laJZ�M SL^ 2WX j X S 3 KNdQKlI 2WX SUM X M ^ljkMUK X aJR!jrTJZJP!Z
�e�Oad\&fg� P@ZJP	MUR	I X 2 P
SL[JP0h�^ V
X jrSUKNa X ^la
d KlI V TJjk^`S X KNa
KNd P%GsTW^`S X KNaJM�KNd V KlS X KNa
�4^laJZ�SL[JP V P	SL[JK4ZJM SLK�R!KNaJM S ILTJR	S SLKlI X KNa
� [ X Rn[�ILP��NTJj ^`I%KlI 2WX SLM V K q P�iNSUIn^��OP!R,SLKlI 3j	 d KNjkjrKO� X a��]^`GJGJILK ^lRn[JP!M ^`ILP ZJP	MUR	I X 2 P!Z X a�ZJP,Sn^ X jk�4^laJZ�KNaJP

]



MUTJRn[/^`GJGJILK ^lRn[ � [ X Rn[ X M TJMUP!Z�P'� SLP!aJM Xrq P!j 3�X aYKNT I GJILKlGQKNMUP	ZYILP!MUP ^`IUR [ � X jrj 2 P KNT SLj X aJP!Z X aV\�SD�K\ �
2 I X P @J3 MUT VYV ^`I X L P	MfKNT ICP ^`IUj X P,I/� KlI_��� X a)^la8^`SUSLP V GJSfSLK@ZJP V KNaJM SUIn^`SUP SL[JP�^ 2WX j X S 3 KNdWSU[JP GJILP!MUP	abS
^lT SL[JKlI�SUK ZJK�KlI X � X aW^ljCILP!MUP ^`IUR [
�#Fpa KNT SLj X aJPYKNd SU[JP
GJILKlGQKNM P!Z ILP!MUP ^`IUR [ X a \'C�R!K V GWjrP	SLP!M>SL[JP
GJILKNM G P!R	SLTJM���� X SL[�SL[JP�R!jrP ^`I X a SLP!a S X KNa�SLK�ZJP V KNaJM SUIn^`SUP'SL[W^`S X SLMpMUTJR!R!P	MUMUd TJj R!K V GWjrP	S X KNa MU[JKNTJjkZ
V P	I X S ^��%[
� \?�WZJP%�lILP!P]SLK�SL[JP>^lT SL[JKlI[�

��� �
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� jkj X GJS X R!^ljb� ^lj ^�� X P!M ^`ILPiM 3 M SLP V MCR	K V GJI X M P!Z
KNd�t�>�� 	 t�>	��
�M Sn^`IUM%� ! ^lMUP!Z
KNa8SL[JP S 3 G X R!^ljJM X L PiKNd
^la#P!jkj X GJS X R ^lj�� ^lj ^�� 3 �sKNaJP]R ^la�IUP ^lZ X j 3 R!K V GWT SLPpSL[JP V P ^la#d ILP!P�G_^`SL[�^laJZ�SL[JP X a SLP	I q ^lj 2 P	S � P!P!a
R!KNjrj X M X KNaJM%�
� P�ZJP M aJP�^������������������/SLK 2 P8^lagP	aJR!KNTJabSUP	I 2 P	S � P!P!a�M Sn^`ILM0� [JP!agSL[JP.�lIn^ q X SL^`S X KNaW^lj
P�� P!R	S%ZJTJPiSLK V ^lMUM P!M X a q KNj q P!Z�ZJK VYX aW^`SLP�SU[JP��lIn^ q X Sn^`S X KNaW^lj M P!jrZ
KNdWSL[JPiIUP!M S KNd SL[JPc� ^ljk^�� 3 � � [JP
ILP!M TJjrS@K 2 SL^ X aJP!Z
�_SL[W^`S SU[JP�R!KNjkj X M X KNa�S XrV P X McM P q P	In^lj�KlILZJP	ILMcKNd V ^��Na X SLTJZJP]j ^`I_�NP	IcSL[W^la�SL[JP'M X6L P
KNd�SL[JPpopa Xrq P	IUMUP����OTJM S XNM P!M�SL[JP@SUILP ^`S V P!a S�KNd�MOSn^`ILM X a � ^lj ^�� X P!M�^lM�GQK X a S V ^lMUMUP	M�^laJZd� ^ljk^�� X P	M ^lM
R!KNjrj X M X KNaJjkP	MUM>M 3 M SLP V M # ! X aJaJP 3 P � ILP V ^ X aJP/t(u�Z"C�$���m XkVYX j ^`ILj 3 � X S>R ^la 2 P
R ^ljrR!TJj ^`SLP	Z SL[W^`S]SL[JP
�lIn^ q X Sn^`S X KNaW^ljfP��QP!R,S'KNd SL[JP�aJP!^`ILP!M S'M Sn^`I X M]aJP%�Nj X � Xr2 jrP8R	K V G_^`ILP!ZgSLK�SL[JP8P�� P!R	SLM]KNd%SL[JP8ILP!M S>KNd
SL[JP V ^lMUM X a�SL[JP?� ^lj ^�� 3 � � [ X M�^ljkjrKO� MpTJM@SLK/TJMUP8^�R!KNabS X abTJKNTJM V ^lM M@Z X M S I Xr2 T S X KNagSUK�K 2 Sn^ X ag^
TJMUP!d TJjf^`GJGJILK[� XkV ^`S X KNa�SLK
^�� ^lj ^�� 3�� MH�lIn^ qsX Sn^`S X KNaW^lj M P!jrZ
�

 "!$#%!�&('*),+.-0/1/3214�25-768/9):4:4<;=-0/?>$@BADC76E6GFIH�JKCL>125-76
� [JP Z 3 aW^ V
X R!M8KNd0� ^lj ^�� X P!M�^`GJGJILK[� XrV ^`SLP!Z ^lMYR!KNjkj X M X KNaJjkP!M M�M 3 M SLP V M
KNd@R!KNa S X a4TJKNTJM V ^lM M

Z X MOSUI Xr2 T S X KNa X M%ZJP	MUR	I X 2 P!Z
SU[ ILKNT��N[�^�M X ��Z XkV P!aJM X KNaW^lj # � 	 \g$fGW[W^lMUPcM G_^lR	PcZ X MOSUI Xr2 T S X KNa
d TJaJR,S X KNa
# \�h�$NM #POQSR OTLR5U $��JMU^`S X MUd 3sX a��8SL[JP'R!KNjrj X M X KNaJjrP!MUM ! KNj S L!V ^laJa/P%G4TW^`S X KNa # Q !V� $

WXMW UZY OT\[ O] M=^ O]<_ [ WXMW OT 2`> R # tO$
� X SL[ _ 2 P X a���SL[JPc�lIn^ q X Sn^`S X KNaW^lj GQKlSUP!abS X ^lj KNdWSL[JP M 3 M SLP V �F�Oa8KlILZJP	I d KlICSL[JP�\�h SLK 2 P�GW[ 3 M X R ^ljkj 3
V P ^la X a��Nd TJj � X S V TJM S 2 P]aJKNa 	 aJP�� ^`S Xrq P�� � G4T X j X 2 I X T V V KsZJP!jrMi[W^ q Pa`:b`Pc 2`>b��� a SLP%�lIn^`S X KNa KNd�SL[JP
\�h K q P	IcSU[JP q P!jrKsR X S 3 M G_^lR!P 3sX P!jrZJMiSL[JP���dfeg�?����dh�iekj����ilhmn�7���?o9prqhs #tOQ $ KNd SL[JP>M 3 MOSLP V W

qus #POQSR5U $e2GvwvwvxM #POQSR OT0R5U $�yhz OTL{ # ]�$

� [JP jkT V
X aJKNTJM V ^lMUM#ZJP!aJM X S 3�X M�^ GJILK4ZJTJR	S KNd>SL[JP,ekj����n|1o1��|1���~}��uo��5j�o9��� #������ $ #POQ $#^laJZ�SL[JP��dfeg�?���P�n�?o�p�lumn�0���?o9p�� #tOQ $�� � [JP�ekj����\lum��7���?o9p�q�� Xrq P!M�I X MUPpSLK�SL[JP*�lIn^ q X SL^`S X KNaW^lj_GQKlSLP!a S X ^lj _ #tOQ $��
� [JP>S � K G4TW^labS X S X P!Mc^`IUP]ILP	j ^`SLP!Z�SL[ ILKNT��N[��CK X MUMUKNa � McP%G4TW^`S X KNa

] 
 _ 2 fB�S�\q R # a"$

a



� [JP	ILPI� X M SU[JP �lIn^ q X SL^`S X KNaW^lj R!KNaJMOSn^labS%� � [JP�M 3 M SLP V X M �tmn� � |9}�� j��t�?o1j�o9�?�f}0� [JP!a KNaJj 3 SL[JP�jrT VYXN	
aJKNTJM V ^lM M>ZJP!aJM X S 3 X M>ILP	M GQKNaJM X 2 jkP�d KlI'SL[JPYP	abS X ILP �lIL^ qsX Sn^`S X KNaW^ljfGQKlSUP!abS X ^lj � X � P��Zq #POQ $�� qhs #tOQ $��
(pa SU[JP�KlSL[JP	Ip[W^laJZ
�Kluj����Zekj�o9o1m��&� M TJR [g^lMp^YZW^`II�A� ^lj ^lR,S X R>[W^ljkKYKlI�^�R!P!a SUIn^lj 2 jk^lR&��[JKNjkP��QR ^la
R!KNa SUI X 2 T SLPcSLK]SL[JPcP��sGJILP!MUM X KNa�d KlI SU[JP V ^lMUM ZJP!aJM X S 3 q #POQ $���� aYKlILZJP	I%SLK�[W^ q P@^ l�p��%j�eg����j��0eZ� lhmn�
d KlI�^�MUP!jkd 	 �lIn^ q X SL^`S X a��A� ^ljk^lR	S X R�M 3 M SLP V � � P V TJMOS�MUKNj q P
P%G4TW^`S X KNaJM # tO$ 	 # a"$�M XrV TJjrSn^laJP!KNTJM j 3 � � d
SL[JP 3 R ^la 2 P]MUKNj q P!Z
� � P�ILP!d P	I SLK�SU[JP V K4ZJP!j�^lM � mn� � |5�����7�����no1mn�Lo �

� a V K4ZJP!j X a��>SL[JP Z 3 aW^ VYX R!M KNdQP	jkj X GJS X R!^lj�� ^ljk^�� X P!M%�bKNaJP@R ^la�^lZJKlGJS KNaJP KNdQSL[JPcd KNjrjkK�� X a��'S � K
^`GJGJILK ^lRn[JP!M%W

t��	�Nd ILK V q�SLKgM
���"�c[JP	IUP@SL[JP V ^lM M ZJP!aJM X S 3 q X M�MOGQP!R XNM P!Z#^laJZ # tO$ 	 # a"$ X a q P,IUSLP!Z/^laJZ�MUKNj q P!Z
d KlI�M �

]D���Nd ILK V M SLKkq����b� [JP	ILP]SL[JP'\�h X MiM GQP!R X6M P!Z ^laJZ # tO$ 	 # a"$�MUKNj q P!Z Z X ILP!R	SUj 3 d KlI
q �
� a�P X SL[JP	I�KNdQSU[JP!MUPp^`GJGJILK ^lRn[JP!M�� X S X M%TJMUP!d TJj SLK>P V GWjrK 3�
 P ^laJM � SL[JP!KlILP V �
� [ X Rn[YSLP!jrjkM%TJM�[JKO�

SL[JP>\]h ^laJZ SL[JP�GW[W^lMUP 	 M G_^lR!P�R!K4KlILZ X aW^`SLP	Mc^`ILP�ILP!jk^`SLP!Z
�

 S!  "!��:6K>�)�����C7/�4 -���� -L>125-76 C76����E)�C	684��V&('*)P-���):A
Fpa 3 ���t��� j�o9�?�f} �?�0o�m$}��5j:�
� � eZ��o9�����! #POQSR OT $��c^ GsTW^la S X S 3 R!KNaJMUP	I q P!Z KNa KlI 2WX SUM X a�^ � X q P!a

GQKlSUP!abS X ^lj �WML^`S X M M P!MiSL[JP.Q ! � # tO$�� � [JP X MUKNj ^`S X a�� X abSUP%�lIn^ljkM KNd V KlS X KNa ^laJZ�SL[JP'\�h ^`ILP]ILP!jk^`SLP!Z
SL[ ILKNT��N[ 
 P ^laJM � SL[JP!KlILP V �c[ X Rn[ M Sn^`SLP!M�SL[W^`SYSL[JP \�h+ZJP	G P!aJZJM/KNa GW[W^lMUP�M G_^lR!P�R!K4KlILZ X aW^`SUP!M

#POQ"R OT $pKNaJj 3 SL[ ILKNT��N[gSL[ ILP!P X MUKNjk^`S X a�� X a SLP%�lIL^ljkM�KNd V KlS X KNa
�SM #  � R  
 R  z $ # 
 P ^laJM8t(u tOSDi#" 3 aJZJP!a 	
! P!jkj t(u � ]�$��K� d SL[JP>M 3 M SUP V ^lZ VYX SLMcd P�� P	I X abSLP��lIn^ljkM@KNd V KlS X KNa#SL[W^la�ZJP%�lILP	P!MpKNdCd ILP!P!ZJK V # ZJKNd $'�
SL[JP>KlI 2WX SLMc^`ILPk��o1�P���	j���o9���'iWSU[ X M V P ^laJM SL[W^`S P ^lRn[�KlI 2WX S�� X jkj�Rn[W^lKlS X R ^ljkj 3VM jrj SL[JP'GQKlI S X KNa�KNd SL[JP
GW[W^lMUP8M G_^lR!P)ZJP!j XkVYX SLP!Z 243 SU[JP8R	T I q P # M&$@KNd R!KNaJM Sn^la S X a SLP%�lIn^lj # M&$cKNd V KlS X KNa SL[W^`S X S]K 2 P 3 M%�*� d �
KNa SL[JP)KlSL[JP	I�[W^laJZ
� SL[JP)a4T V�2 P	I]KNd X MUKNj ^`S X a�� X a SLP%�lIn^ljrMpKNd V KlS X KNa X M]P�GsTW^ljfSLK�SL[JP)abT V�2 P	I]KNd
ZJKNd �JSL[JP'KlI 2WX SLM ^`ILP���m$}�df� j��&�

� S X M�TJMUP!d TJj SLK�^`GJGWj 3$
 P ^laJM � SL[JP!KlIUP V SLK#SU[JP�R!KNaJMOSUILTJR	S X KNa KNd%MUP!jkd 	 R!KNaJM X M SLP!a S V K4ZJP!jkM 2 P 	
R ^lTJMUP@SU[JP@\�h X M�aJKlS ^'d TJaJR	S X KNa#KNd � GW[W^lMUP 	 MOG_^lR!P�R!KsKlILZ X aW^`SLP!M%� 2 T S KNaJj 3 # ^`S V KNM S'$�a X a SLP%�lIn^ljrM
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