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B CEDGF�HJILKNM�D�OPM�O�MRQ
SUT QWV�OPX T QWCEY�Z�[\O�] T H^Q^X*O�M�Q�_/`Na SUT I�CEZ^bGM
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.�6dfe V�CgZhM�b-QWOLCEZ T-i bGF�QjQWV�OLO�k�]�b�M�OPMRQWC TGl(lEm ZnX T-lEl ZnO�] T H T QWH^C(k=Zn] l C(QnQWC(M�Dpo�V�CgYJV
b�YPYPF�HWZ�o�V/OPMqbGM�OrZnQ^F/I�C(O�Z>Q^V�OrZ^OP] T H T Q^HWCEYPO�Z>b-s�X T ]/Z�bGsutWZvQ T M/I T HWIwQ m ]�O�x

yuz8{�|n}�~���z#{h��� |^}u�=�G���Gz8{*����}�~n~�|

o�V�O�H^O ��� CgZ T MwOPMRQWC(HWO�s8F�M/Y�Q^CEbGM@_ b�H�o�V�O�MwbGM/O4Y�b�M/Z^CEI�O�HWZ�Q^V�Ou�?bGCEM/Y T H��O��RX T ] T ZWZ^b YPC T Q^O�I*o�C�QWVwQ^V/O
�u[u�

{.� ��z8�n~6����z8�^����|^{�z#�n~n~ zv���(��~
s8bGH�Z^X T-lEl.��TGl F�O�Z>b-s �h��� _ T M/I�M�bGM l CEM�O T H^C(Q^CEO�Z � o�C(Q^V ��z8�.���G|n{5~��2��z#��|n{5~ o�V�CEYJV T HWO T M T-lEm Q^CgY
CEM�QWV�O {���T HWC TGi�l OG 

apOfH^O�Y TGl(l QWV T Q�QWV�Or�?bGCEM/Y T H��O��RX T ] y�¡ CgZNI�O�¢�M�O�IqCEM�QWOPHWX�Z�b-s�Q^V�O�¢/HJZnQ�b�HWI�OPH�Z m ZnQ^O�X

{.�/��}.|n} �.�2��z#�^����|n{5~

o�V�CgYJV£CgZ*O�¤RF�C ��T-l OPMRQjQWbpQ^V�OLZnO�Y�b�M/I=b�HWI�O�H��u[4� zv�   ��~�¥Ny ¡ Z^OPM/I/Z z#{�z	��~�|n}�z#��~^~ Q^b z8{?z¦�G~�|^}.z8�-~^~ _
o�V�O�H^O z8{?z8�n~�|n}�z8�n~^~�|�z	��§:��§£�-~ CgZ T Z^b l F�Q^CEbGMqb-s zv�   ��~  

¨ bGH\Z^X T-lEl5�h�2� QWV�O�Q^V�O�bGH m bGs T�� OPH T DGCEM�D©Q^O lEl ZNF/Z�QWV T Q4o�OfX T�m HWOPD T HJI zn�   ��~�T Z T tWZnX TGl(l x
].OPH^Q^F�H i/T QWC(b�M�bGs!QWV�O T�� O�H T DGO�I*O�¤RF T QWC(b�M

{.� �����<� z8{5~ zv��� ª�~

o�C(Q^V � � z8{5~��¬«P­���z8®�|^{�~n¯G®  
° s�Q^V�O��?bGCEM/Y T H��O&X T ] T Z^Z^b�Y�C T QWO�Ifo�C(Q^V zv�   ªG~ V T Z T V m ]�O�H i b l CEY6¢�k�O�I©]�b�C(MRQ&o�C(Q^V T V�b�Xhb�Y l CEM�CgY

bGH i C(Q�_�QWV�OPMLb�M�OfO�k�].O�Y�QJZ�Q^V/O©Z T X*O4QWb i OrQ^HWF�O�±\s8b�H�Q^V�Of].OPH^Q^F/H i O�I��?b�C(M/Y T H��O\X T ] y ¡ z¦�*²f²³��~  
�4M�O T-l Z^b�OPk ].O�Y�QWZuQWV�O*V�bGX*b�Y l C(M/CEYhbGH i C(Qfb-s�].OPH^Q^F/H i O�IpX T ]´Q^b�Y�b�X*O©s8HWbGX T QWH T M/Z � OPHJZnOjC(MRQWOPH^µ
Z^O�Y�QWC(b�M´bGs6QWV�O�C(M ��T HWC T MRQuX T M�C�s8b l I/ZuQ^V�HWbGF�D�VUQWV�O�V m ].OPH i b l CEY©¢�k�O�Ip].bGCEM�Q�  S O l M�CE¶Gb ��· ZuX*O�QWV�b�I
T-lEl b�oNZ�bGM�OuQ^b � OPHWC�s m Q^V�CgZ�s8b�HNZnX*b b-QWVq].OPH^Q^F/H i/T Q^CEbGM/Z�bGs zn�   ªG~ o�C(Q^Vq¢�k�O�Iq].OPHWC(b�I5_/OG  D/ �O�¤�F T Q^CEbGM�Z
b-s�QWV�O�s8bGHWX { � � �¸� � z8{5~&�2¹�º5z8��|^{�~  q»\b�o�O � O�H�_@C(QjV T Z i OPO�M�b i Z^OPH � O�I¼QWV T Q©Q^V�OwX*OPQ^V�b�I�I�b O�Z
M�bGQ T ]/] l(m I�CEH^O�Y�Q l(m Q^b zv�   ��~  \»Nb l X*O�ZP_ SUT HJZWI�OPM T M�I¼B�YJV�O�F�H l O�½ro�O�H^OfQWV�Or¢�HWZnQNQ^b�Q^H m QWb T I�¾vF/ZnQ
S O l M�CE¶Gb ��· Z�X*O�Q^V/b I�QWb*Q^V�O T�� OPH T DGCEM�DhZnC(Q^F T Q^CEbGM@  e V/O m D T�� O T M T Z m X*]�Q^bGQ^CgY4OPk�]�H^O�Z^Z^CEbGMws8b�H�Q^V/O
Z^OP] T H T Q^HWC�krZ^] l C(QnQWC(M/DuC(s � CEZ�bGs/Q^V/O�s8b�H^X ��z#®�|n{5~�� ZnCEM {���¿���ÀPº5z8�n~ _-o�C�QWV º ].OPHWCEb I�CEYG_�ÁhZ^F�ÂwY�CEOPMRQ l(m
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lgT HWDGOG_ T M�I ¿fT ZnX T-lEl ] T H T X*O�QWOPH�  e V/CEZ>HWO�Z^F l Q�o T Z lgT QWOPH�CEXh]/H^b � O�I i m���T HWC(b�F/Z T F�Q^V�b�HWZ�_�Q^V�O i O�ZnQ
HWO�Z^F l Q�QWbwI T QWO i OPCEM�DwI�F/O�Q^b�[\O l Z^V T X*Z�_ e OPHWO�Z TjT M/ILB O T H T Ó  

° M�ZnO�Y�QWC(b�M ª o>OjD�C � O Tq��T HWC T Q^CEbGM TGl CEMRQ^O�H^]�HWO�Q T QWC(b�M¼b-s�Q^V�O S O l M�C(¶�b � s8F�M/Y�Q^CEbGM@_ T M/I¼C(MpQ^V/O
Z^F i Z^O�¤RF�OPMRQfZnO�Y�QWC(b�M/Z�ZnV�b�o V�b�o Q^V/CEZ�CEMRQ^OPHW]�HWO�Q T Q^CEbGMpY T M i O T I T ]�Q^O�I¼Q^bLZnQ^F/I m Q^V�O*V�b�Xhb�Y l CEM�CgY
bGH i C(QWZ6b-s zv�   ��~   � CE¶GO\»\b l XhO�Z�OPQ�  T-l  �o>O�bGM lEm DGO�Q T MwF�]/]�O�H i bGF�M/I�s8bGH&QWV�O4Z^C���ONb-s�QWV�O4Z^] l C�Q^Q^CEM�D©CEM
Q^V/OuX*bRZvQ�DGO�M�OPH T-l ZnOPQnQWC(M�D�_ o�V�C l O�o�OubGM l(m D�O�Q>Q^H T M/Z � O�HWZ^ONV�b�Xhb�Y l CEM�CgY\CEMRQ^OPHJZ^O�Y�QWC(b�M/Z�s8bGH T Z^].O�Y�C T-l
M�b�M l CEM�O T HWC�Q m _ ��z8®/|n{5~��2{�� Ó � ½ { ½ �U¿�� ± ��� � z8®/~ _Ro�C(Q^V � z8®/~ ]�O�H^CEb�I�CgY-_ T M/I ¿fT ZnX T-lEl ] T H T X*O�QWOPH� 
¨ b�HfQ^V/CEZ©] T H^Q^CgY�F lgT H©O�k T X*] l O*Q^V�O ��T H^C T QWC(b�M T-l�T ]�]�HWb T YJV¼CgZ T M�C(X*]�HWb � O�XhO�MRQ�b�M�Q^V�O�H^O�ZnF l QWZrb-s
»Nb l X*O�Z�O�Q�  T-l   i F�Q�s T C l Z�QWb*DGC � OuQ^V�OfHWO�Z^F l Q�b-s&[\O l Z^V T X�Z�OPQ�  T-l  

�4M�O T I ��T MRQ T D�O\QWV�O ��T HWC T Q^CEbGM TGl ].bGCEMRQ�bGs � C(O�o�X T�m V T�� O\b � O�H�bGQ^V�O�HWZ�_ CEZ>QWV T Q�C(QNY T M�O T ZnC l(m
i OfDGOPM/OPH T-l C���O�I5_RQ^b*¢�M/IqOPMRQ^CEH^OfZ^b l F�Q^CEbGM�Z�b-s!O l(l CE]�Q^CgYf�6[u� · Z�ZnF�YJV T Z

� {q��� � z8{5~<�=¹�º�z	�<|^{�z	�.~n~�| {�z�
£~�����| zv��� �R~
o�V�O�H^O º5z
�!|n{5~ CEZN]�O�H^CEb�I�CEY�CEMLQ^V/O � µ ��T HWC TGi�l O ¥ DGC � O�M T M�bGMRQ^HWC � C T-l Z^b l F�QWC(b�M�� z
�.~ b-s?Q^V�OjZn] T Q^C T-lEl(m
V�b�Xhb�DGO�M�OPb�F/Z©O�¤RF T QWC(b�M � {³� � � z8{5~ o�V�CgYJV ��T M/CEZ^V�O�Z T Q � ��
 _6QWV�O T M TGl(m Z^CEZhCEM:Z^O�Y�Q^CEbGM ª
T-lEl b�oNZ�b�M�OuQ^b*¢/M�IqZ^b l F�QWC(b�M/Z�b-s zv�   ��~ Y l bRZnO4Q^bwZ^bGX*OuQ^H T M�Z lgT QWO�� z
�j���@~ b-s�� z
�.~  

K l QWV�bGF�D�V�Q^V/OPHWOrCEZ4M�bwb i � CEbGF�ZN�?bGCEM/Y T H��O��RX T ]�CEM�Q^V�CgZuZnC(Q^F T Q^CEbGM@_�bGM�OhY T MUZvQWC lEl Z^V�b�o Ì Q^V T Q
M�b�M/I�OPD�OPM�O�H T Q^O©Z^b l F�QWC(b�M/Z\bGs zv�   �R~ D�OPM�O�H T Q^O©X T M m X*bGHWO©Z^b l F�Q^CEbGM�Z\bGs zv�   �R~ _�X©F/YJV´C(M¼Q^V�O*Z T X*O
o T�m Q^V T Q T QWH T M/Z � OPHJZnOqV�b�Xhb�Y l CEM�CgY�].bGCEMRQ�b-s\QWV�OU�?bGCEM/Y T H��O�� X T ]�DGO�M�OPH T QWO�Z T M T-i F�M�I T M/YPOLb-s
V�b�Xhb�Y l CEM�CgY4b�H i C�QJZP 

e V�OwQvo�b�X T CEM�O�k T Xh] l O�Zfo�O�V T�� O�CEM�XhCEM/I�QWV�HWbGF�D�V�bGF�QfQWV�Ow] T ]�O�H T HWO T s8bGHJY�O�I�[\F�Â*M/D
O�¤RF T Q^CEbGM

{�� �����<� z8{5~��2¿�º5z8�n~�| zv��� � ~
T M�I T t^¶RCgYJ¶GO�I T M�V T HWX*bGM�CgY4b�ZWY�C l(lgT QWbGHJx

{ � � z8�n~��2�������� ¿�z8�����G�-~! �� � z8{?z8�n~^~ zv��� "�~
o�C(Q^V � � z8{5~���{#� Ó � ½ { ½G ° M´Q^V�O�Z^O�YPbGM/I¼O�k T X*] l OhQ^V�O*O�¤RF T Q^CEbGM´CEZuQWb i O�C(MRQWOPHW]�H^OPQ^O�IUCEM¼QWV�O�ZnO�M/ZnOhb-s�I�CgZvQWH^C i F�QWC(b�M/Z%$
T Znb l F�Q^CEbGM¼CgZ T&� CE]/Z^YJV/C�Q'�js8F/M/Y�QWC(b�Mpo�V/b�Z^OhZ^O�YPbGM/I´I�CEZnQ^HWC i F�Q^CEbGM T-l I�O�H^C ��T Q^C � O*Z T Q^CgZn¢/O�Z zv�   "�~   ° M
s T Y�Q�_?Znb l F�Q^CEbGM/Z�o�C l(l�i O�]/C(O�Y�OPo�CgZ^O l CEM�O T H�_ T M/I´QWV�OPCEH ��T-l F�O�Z { � � {�z(�G�-~ Z T QWCEZns m QWV�OwHWO�YPF�H^HWOPM�Y�O
HWO lgT Q^CEbGM

{ �*) ± ��ª�{ � �={ ��+ ± �:� ½ � � z8{ � ~�� zv��� ,R~
�4M�OhO T ZnC l(m�� OPHWC�¢�O�Z\Q^V T Q4QWV�O��?bGCEM/Y T H��O��RX T ] y ¡ CEZuDGC � O�M i m Q^V�O�ZnQ T M/I T HJI�Q m ].OjX T ] z8{�|n}�~.-/
z8{*����}.|n}����-� � z8{h����} ~^~  

° MLZnO�Y�QWC(b�M � o>OuCEMRQ^HWb�I�F/Y�O TjlET H^D�OuY lET Z^Z>bGs!M�b�M l CEM�O T HWC�QWC(O�Z � o�V�CgYJV�CEM/Y l F/I�O�Z i b-Q^VLbGs<Q^V/O�Z^O
O�k T Xh] l O�ZP 
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���d a´O T Z^Z^F�X*O�C(MLQWV�CgZ\Z^O�Y�QWC(b�MqQ^V T Q
�f� � _ T M/I�Q^V T Q6Q^V/O\M�b�M l CEM�O T HWC�Q mh� CEZ6b-s5Q^V/ONs8bGHWX ��z8��|n{5~���� � z8{5~ ��¹�º�z#��|n{5~ _ o�V�O�H^O º CEZ>Z^bGX*O
Z^Xhb bGQ^V�s8F�M/Y�QWC(b�M@_ ¹ CEZ\ZnX T-lEl _ T M/I � � Z T Q^CgZv¢/O�Z

� � z#�R~����/| � �� z#�R~>�:�/� z	ª��(��~
e V�CgZ lgT ZnQuYPbGM/I�C�QWC(b�MUC(X*] l CEO�Z\Q^V T Q\Q^V/Ojb�H^CEDGCEM�CEZ T V m ]�O�H i b l CgYf¢�k�O�IU]�b�C(MRQ\s8b�H\QWV�O l b�Y TGl32 b�o54.6
DGO�M�OPH T QWO�I iRm Q^V�OrZ m ZvQWOPX { � ��}�|^} � ���!�Rz#{�~  

e V�Of].b-QWOPMRQ^C T-l O�M�OPHWD m�T ZWZnb�Y�C T QWO�I�o�C�QWV �!� CgZ�DGC � O�M i m
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apOwZnV TGl(l�T Z^Z^F�X*OhQ^V T Q 7��Rz8{5~j² � s8bGHrZ^bGX*O {�� � _ T M/IUQWV T Q 7 �� z � ~f� �N�!��z � ~h²�� o�V/OPHWO �
CgZ\QWV�O*ZnX T-lEl O�ZnQ4].b�Z^C�QWC � O©HWbRbGQ4bGs 7��Rz � ~4���  f`NM/I�OPHuQ^V�CgZ T ZWZnF/Xh]�Q^CEbGM�QWV�OhZnQ TGi�l O T M/I�F�M/ZnQ TGi�l O
X T M�C(s8b l I�Z�� ; | ����bGs5Q^V�O�b�H^CEDGCEM�Y�b�C(M�Y�CgI�O ¥ Q^V/O mwT HWO\] T H T X*O�QWH^C(�PO�I i mLz � z8�n~�| � � z#�n~n~ o�V�OPHWO � CEZ
Q^V/OfF�M�Cg¤�F/Of]�bRZnC(Q^C � O T M�I�O � OPM�Z^b l F�Q^CEbGMqb-s

� � � ���!�Rz � ~�| � z�� 
£~������ z	ª�� ª�~
��bGM�ZnCgI�OPH*QWV�OU�?bGCEM/Y T H��OwX T ] y	� bGs\QWV�O�]�O�HnQWF�H i O�I:Z m ZvQWOPX { � � }.|n} � ����z8¹&|n��|^{�~   ° s ¹ CEZ
Z^X TGl(l&y	� o�C lEl V T�� O T V m ].OPH i b l CgY�¢�k�O�I�]�b�C(MRQ�
 � M�O T HNQ^V/Ojb�H^CEDGCEM@_/o�V/b�Z^O©ZvQ T-i�l O T M/I�F�M/ZnQ TGi�l O
X T M�C(s8b l I�Z4o�OhI�OPM/b-Q^O i m � �� | � ;�  fB CEM/Y�O y	� I�OP].OPM�I�Z4Z^X*b b-Q^V l(m bGM ¹ _�QWV�Or¢/k O�IU].bGCEMRQ�
 ��T Z
o>O lEl@T Z>Q^V/O
���� | � ;� ��T H m Z^X*bRbGQ^V lEm o�C(Q^V ¹  

¨ bGHNX*b�ZnQN].OPH^Q^F�H i/T QWC(b�M/Z º5z8��|^{�~ QWV�OrCEM ��T H^C T MRQ�X T M�C(s8b l I�Z����� | � ;� o�C l(l M�b-Q4YPbGCEM/Y�CgI�Ofo�V�O�M
¹��� �   S O l M�CE¶Gb ��· Z\X*OPQ^V�b�IUo T ZuI�O�ZnCEDGM�O�I�QWbqYPbGX*]�F�QWO©QWV�O�ZnO�] T H T QWC(b�M i OPQvo�O�OPM¼Q^V�OhC(M ��T HWC T MRQ
X T M�C(s8b l I�Zjs8bGH*Z^X TGl(l���T-l F�O�Z©bGs ¹ _ T M�I=CEM£] T HnQWCEYPF lET H�_?QWb¼¢�M/I�QWV�O�QWH T M/Z � OPHJZ^OwC(MRQWOPHJZnO�Y�Q^CEbGM�Z©CEM����
� � ;�  

¨ C(D�F�HWO � »\OPHWO

° Q�CEZ T Y�b�XhX*b�M�] lgT Y�O���QWbjHWOPX T HW¶hQ^V T Q�QWV�O�Z^OuQ^H T M/Z � O�HWZ^O�CEM�QWOPHJZnO�Y�QWC(b�M/Z T H^Oub-s!C(MRQ^O�H^O�ZvQ�ZnCEM/YPO
Q^V/O m�T H^Ou¶ M�b�o�M�Q^b i O T Y T F/Z^O�b-s?Y�bGX*] l CgY T QWO�ILI m M T XhCgYPZ�bGs<QWV�Or�?bGCEM/Y T H��O\X T ] y �  

apOrZnV T-lEl M�b�o¬]/H^b�Y�O�O�I�Q^b�I�O�Z^YPH^C i O Th��T HWC T Q^CEbGM T-l X*O�Q^V/b Iqo�V�CgYJVL]�HWb I�F/Y�O�Z T HWO�Z^F l QNO�¤RF�C � µ
T-l OPMRQwQWb S O l M�CE¶Gb ��· ZP  e b i OPD�C(M2o�C(Q^V�o�OUYPbGM/ZnQ^HWF/Y�Q T ]�O�H^CEb�I�CEY¼Znb l F�QWC(b�M�o�V�CEYJV�YPbGHWH^O�Zn].bGM�I�Z
Q^b�QWV�O�V m ]�O�H i b l CEY�¢�k�O�I�].bGCEMRQ�
 �=i m:T ]�] lEm C(M/D´QWV�O�CEXh] l CgY�C(Qws8F�M/Y�Q^CEbGM:Q^V/OPbGHWOPX Q^b�Q^V/O�X T ]� $������ ½ z��6~�/ � � z��6~ DGC � O�M i m

�qz#¹&| Á ~�� Á � ����� � z Á ~��p¹�º�z#��| Á ~��
»NO�H^O �:� � ��� T M/I ��! z��6~ CgZ�Q^V/O©Zn] T Y�OfbGs#"�Q^CEXhO�Z\YPbGMRQ^CEM F�bGF/Z lEm I�C%$.O�H^O�M�QWC TGi�l Ofs8F�M/Y�Q^CEbGM/Z {�z#�n~
o�C(Q^V {�z#�5����~'&�{?z8�n~  

apO�V T�� O �qz	��|W��~&��� o�V�C l O�I À �Lz#�/|^��~ _�Q^V�O�I�O�H^C ��T QWC � O�bGs � of  H�  Q� JÁ<_GCEZ?D�C � OPM i m [u½ �j� �� z	��~�¥
Z^C(M/YPO � �� z	��~>��� QWV�O\b�]�O�H T Q^bGH>I À �qz	��|^�R~ V T Z T©i b�F�M/I�O�IwCEM � OPHJZ^O�s8H^b�X(� � z���~ QWb)��½ z��6~ _ T M/I�o>O
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