
�������
���	��

��
��

����������� ������� �

!#"%$&!('*),+.-0/1/32
46587:9<;=4?>A@0BDC1E1FAGHFAIJE�KML 5NIPORQ�C1G	BDE1SUT�V0FWFXE:KPFY7�F[Z]\=F^C]Z]\=FY96@_>AC`BDE1SaQbI=I=FAcdcaFb;PcaQPZ^BbcfeDgbhbi%jbeDgJk�k%l

\JE1E1@nm,jbjpo�o�oWl SaC`Q0l V=GqQbIJE1C`FABbcrl Z^B%jbs6GqSdt�I=QDE1E1FpjuSdOvE]epi%ePw[j
x^yNzq{D|v}�~�z<|��b�,�D�r�Nxb�.|v�`�b�a�Pz	�p�0���1x]{p}a�v�`{

���P�A�����P�`���D�X�,�J�b�D�

5	lAlXl^lAlXl^lXlAlXl^l^l^lXlAlXl^lXlAlXl^l ��FA�1V=C1FWK�L SaI0ZXFAC�E`S�E`V0KPF��reb�H@PE`�]�3l
515 lXlAlXl^l^l^lXlAl^lXlAlXl^lXlAlXl^l^l^l ¡.BbI0ZXFAcdcUBpE`SdQ�I¢K=F£ZA��F���wA�<@PE`�]�3l
515�5¤l^l^l^lXlAlXl^lXlAlXl^l^l^l^l^l^lXlAl ��>XE1\0Q%K=FYKPV¥@_Q�SdIJE�¦=§PF£FXE?KPFY¨?F^o©E`QbIn�*g�ª<@PE]�`�Xl
5N«¬l^lXlAlXl^l^l^lXlAlXl^lXlAlXl^l^l^lXl ¨?QbC`GqF£K=FY��BpE`C1SUZXF	�rª<@PE]�`�Xl
«­lXlAlXl^l^l^lXlAl^lXlAlXl^lXlAlXl^l^l^l ®P¯%��E1°AGqFYK�L >[TJV0BpE`SdQ�I0�£�reD�H@PE]�`�Xl
«65�l^lXlAlXl^l^l^lXlAlXl^lXlAlXl^l^l^lXl ��>XE1\0Q%K=FYKPFY¨:FAo©E1QbI¥K=BbI0�©cdFYZABb��KPF£C]BbZ^SdI=F[�©G±V=cdE1Sa@=caFA�Y��wA�H@PE]�`�Xl

²�³£´6µ·¶¸³¸¹�´6º¤»½¼:¾:µ·¿½»½À:µ=³£¼6¼?»½Á�µMÂ?¹©Ã¸Áf¹�´?ÁfÃ�¾:À:ÄN¹�»½µÅ»
¾Æ¹©Ã6Á�¹�´?ÁfÃ�¾:»Ç´?À:µÅÃ�´:¾:³£À:ÄNµ=ÈÇµ



����� �����
	u�¤����
��
����	[��
R���������������������
®%Q�S�E?V0I¤E1C`SaBbI=tbcaFYTJV=F^cUZXQ�I0TJV=F �rZ3O8l���Sat0l�w[��@_Q�V=C?caFATJV=FAcfQbI B	GqFA�1V=C1>��	ZXQbE1>A�?FXE?c�L BDI=t�cdFWORQ�C1Gq>Y@_BDC6�1FA� �	ZXQbE1>[�

ZXQ�GqGHF£>^E`BDIJE[;

! " #�$%$ Gq°^E1C`FA�'& w¸G @=C`°A�A;M�RS�l F�ld;)( !*"+#�,.-
/ " #�$0# Gq°^E1C`FA�'& w¸G @=C`°A�A;
1 " � $ KPFAtbC`>A�2& $03 $%$0# KPFAtbC`>6@=C`°A�Al

c

α=20ο +−

a=100   +−

b=101 +−

1

1

0.001
ο

4257698�w;:
96I¢C`Bb@=@_FAcdcaF£caBHC`F^cUBpE`SdQ�I caSaBbIJE©cUBHcdQ�I=tbV0F^V=C:KPF[�.E1C`QbSU��ZXQbE1>A��KML V=I¢E`C1SUBDI=t�cdFWTJV=FAcaZ^QbI0TJV=F�;

<="+> !@?�A / ?2B � ! /�CEDGF 1�3
w�l:4?Q�I=I=F^C
c�L BD@=@=C`Qu§PSdG	BDE1SaQbI<K=F < �RS�l F�ld; <�HI, l%¡.BDcUZXV0cdFAC
crL F^C`C1FAV=C½BKJ_��Q�cdV=F©F^E½C1FAcaBDE1SMLbF�ZXQ�GHGqSU��F:�1V=C < FXE.��FAC�L�FINOLbQbV_�
KPF½ZXF½ZABDcUZXV=cbKML FAC1C`F^V=C�@,QbV0Cf��Q�V=caSdt�I=F^C�caFA��Z]\=SQP�C`FA���1Sdt�I=S�¦,Z^BpE`S�O*��R8F^§PB�Z3E]�TS��*Z^�1F[�MKPF
caB©@0C1>[ZX>AK=F^IJE1F½Bb@=@=C`Qu§%SaG	BpE`SdQ�IMlU C`C1Q�I0KPSaC�¦_I0BDcaF^GqF^IJE:ZXF^E�E`FYBD@=@=C`Qu§PSdG	BDE1SaQbI BbV I0QbGVJ0C1FWKPFWZ^�1FYBbK=>ATJV0BpE[lXWZY@[ ���\��]

e=l'^½I���V0@=@_QJ�1BbIJE:GqBbSdIJE`F^I0BbI�E?TJV=FWcaFA�:cdQ�I=tbV=FAV=C]� ! F^E / FXE:c�L BbI=tbcaF 1 I=F<��Q�S�E:FAI�E]BbZ]\=>AFA��K�L BDV_ZXV=I=F±F^C`C1FAV=CY�RS�l F�ld;!�"_#�$%$ Gq°XE1C`FA�.F^§PB�Z3E`F^GqF^IJEA; / "+#\$0# Gq°XE`C1F[�©FX§=BbZXE1F^GqFAI�E[; 1`" � $ KPF^t�C1>[��F^§=BbZ3E`F^GqF^IJE©FXE?TJV=F CED�F\a � $G, �1QbSdE
KPQbI=I0>��R@0BbC�V=I=FWE]BKJ=caFYKPFYZXQJ��SaI%V0�]�.@0BDC CIDGFIa � $�,9"b$03 c%d%c@e B�L�FAZ f�Z^�1FWFX§=B�Z3E1F	�rBD@=C`°A��cUB�L%SdC`tbV=caF[�Xl07�F[Z^BDcUZXV0cdFAC
crL BD@=@0C1Qu§PSaGqBDE1SaQbIHFXEÇc�L F^C`C1FAV=CÇBKJ_��Q�cdV=FY�rZXQ�C1C`FAZXE1F^GqFAI�EÇBbC1C`QbI_KPS0BDVqI=Q�GVJ=C`F?KPF6Z^�1F?BbKP>[TJV0BpE3����V=C < lgW*h �����G]

ikj �9lm�n�A�
Ym��96I¤BH@_Q�V=C'LpBDcaF^V=C:Bb@=@=C`QPZ]\=>^F�;

< H " a #�$%$ ? Ao#\$p# ? B �rq #\$G$ q #�$0# CIDGF � $�,�s�t ?vu d f 3 cp#�e Gq°XE1C`FA� 3 wyx0z
{�|~}
96I¢Q%JPE`SdFAI�E�cUB	KPS�P,>AC1FAI�E`SdFAcdcaFW��V0S�LpBDIJE`Fb;

( <="�����
!�B /�CED�F 1

< ����
( !`A�����

/ B`! CED�F 1
< ����

( / A�����
! /�F��M� 1
< ����

( 1�3�w��pz
{�|�}

�1QbSdE ( <�" ����
#�$%$ B�#�$0# q $03 c%d%c@e

d f 3 c0#�e ����
#�A+����

#\$0#2B�#\$G$ q $03 c%dGc�e
d f 3 cp#�e ����

#�A�����
#\$G$ q #�$0# q $03 d f@� $

d f 3 c0#�e ����
$p3 $G$0#G-

u $03M# f@�K� $2A�$p3 � $0#�d � A�$p3 $Gc � cGd0-
u $03 f%f�� $ � c �G� d03�wyx0z
{�|~}

96I¢Q%JPE`SdFAI�E:BbV0�1�1S�c�L FAC1C`F^V=C©C`F^cUBpE`S�L�Fb;



( <
< u #G3 � e%e � #�$�� ? 3 w � zn{~}

¡6L FA��Ev&HK=SdC`F u #G3 �%��� KML FAC1C`F^V=C[l_96I¢E1C`QbV0L�F¸K=QbI0Z	�r��FAV=cMcaFA�v�<@=C`F^GqSaF^C]��Z]\=SQP�C`FA�:B�LpBDIJE�cUB L%SaC1t�V=caF£�1QbIJE?�1Sdt�I=Sd¦_Z^BDE1SdO*�
Z^BbCY��( < w�$p3 � q #\$�� ���X;

< u d f 3 c0#�e Gq°^E1C`FA�ÅB�LbFAZ�( < u $03 f%f�� $Gc�wy$03 �Vq #\$ � 3 w�x zn{\|�}
®%S�Q�I¥BbC1C`QbI_KPS�ZXFXE1E1FWF[�8E`SdG	BpE`SdQ�I¢BbV I0QbGVJ0C1FWKPFWZ^�1Fb;0QbI¢Q%JPE`SdFAI�E[;

< u d ���B�$03 �6GH°^E1C`FA� 3 w � zn{~}
� ��96I¤KPQ�S�E�@,Q��1F^C CED�F 1`"
	 B�LbF[Z 	 " $03 c%dGc�e �By$03 � #\$ ��� l W Y ���G]
96I¢Q%JPE`SdFAI�E�cUBHI=QbV0L�F^cacdFWBb@=@=C`Qu§%SaG	BpE`SdQ�I <\H="od f 3 cp# �ZWZY ���G] ;=cUBqI=QbVpLbF^cacaF¸KPS�P�>^C`F^IJE1SaF^cacdFV( <=" ��

B�
��� ��
( 	W �������G] ��Q�S�E:I%V=Gq>^C`SUT�V0F^GqF^IJEv( <'" �� B s

����� s � s� ��� � s�� ��
q $p3 � q #\$ ��� u $p3 $p# fGfZW Y ����] F^E.¦_I0BDcaF^GqF^IJE[;

< u d f 3 c �By$03 � q #�$�� s Gq°^E1C`FA� 3 w � zn{~}

������� �0�n�b��� �r�P�\
�l������ �%�[��� Y ���������
^
§P@=caSaTJV=FAC�@_Q�V=C]T�V0QbS�caF£ZABDcUZXV=cfIJV0GH>AC1SUTJV=FWKPF£crL FX§P@=C`FA�`�1SdQ�IM;

B / A�! / ?2B f !@<� ! - �8wu�

@,F^VPE?Z^QbI0KPV0SdC`F~&HK=FA��@=C`Q%J0cd°AGHF[�©K�L FAC1C`F^V0C`�.I%V=Gq>^C`SaTJV=F[��TJV0BDI0K / }~}�$ ; ! u $ ; < u $ l=�¤QbIJE`C1FAC:T�V0F¸c�L FX§P@=C`FA�`��SaQbIM;
B � <

/ A"! / ?2B f !@< -
FA��Eq>^t�BbcdF & crL >ATJV0BDE1SaQbI ��w[�3;
F^E	FX§P@=caSaTJV=FAC<@,QbV=C]TJV=QbS�Z^FXE�E`F¥FX§P@=C`FA�`��SaQbI�@,F^C`GqFXE�K�L >IL%S�E`F^CqcaFA�H@=C`Q%J=ca°^GqFA�qK�L F^C`C`F^V=C]�
I%V=Gq>^C`SaTJV=F[��TJV0BDI0K / }~}�$ ; ! u $ ; < u $ l

ikj �9lm�n�A�
# V0BbI0K / }~} $ ; ! u $ ; < u $ ; ! / ?'B f !@< u / W � ���\��] F^E�QbI�BDV=C]B V0I=F¤BDI=I%V=cUBpE`SdQ�I KPF¤ZA��F¤KPV=F & cUB

�1QbV0��E1C]BbZXE1SaQbI K=FYKPF^VP§ I=QbG J=C1F[��TJV0Bb�1S�>^t�BbVP§�W �����\��] l�$�Q�V=C�>IL%SdE1F^C6ZXF£@=C`Q%J=ca°^GqFb;P>[ZXC`S�L�QbI0�A;

B / A�! / ?2B f !@<� ! " B / A"! / ?2B f !@<� ! q / A�! / ?'B f !@<
/ A ! / ?'B f !@< -

" B / ? A / ? B f !@<
� ! a / A�! / ?2B f !@<I, -

" B � <
/ A"! / ?=B f !�< 3�w�x0z
{�|�}

��BbSdIJE1FAI0BDIJEqT�V_BDI0K / }~} $ ; ! u $ ; < u $ ; ! / ?2B f !@< u / ;�G	BDSU�±BDV&KP>^I=Q�GqSdI0BDE1FAV=C<I0QbV0�<B�LbQbI_�YG	BDSaIJE1F^I_BDIJE
c�L B�K=KPSdE1SaQbI¥KPFYKPF^V=§ I=Q�GVJ=C`FA�©TJV0Bb�1S�>^tJBDVP§ �rZXFYTJV=S�I=FW@,Q��1FWBDV0Z^V=I¢@=C1QGJ=ca°^GqF£IJV0GH>AC1SUTJV=FWBDV¥ZXQ�I�E`C`BbSdC`F[��BDV¢caSdFAV¥K=F
cUBH�1QbV_�8E`C`B�Z3E1SaQbI¢KPFYKPFAVP§ I=Q�GVJ=C`FA��TJV0B���S�>At�BDV=§ T�V0SMcdV0SM>XE]BDSdE©V0I¢C`>^FAc�@=C`Q%J=ca°^GqFbl W*[ ���\��]



�������n� j ���
lf���¥�n�y�9l�
��������M���J�	�����¤�	�q��l��+��

� �������
96I¥��F£@=C`Qb@,Q��1FWKPF¸E1C`QbV0L�F^C�KPFA�=LuBbcdFAV=C]�.Bb@=@=C`QPZ]\=>^F[�.K=FWcaBHC]BbZXSaI=F��<K=FWcrL >ATJV0BDE1SaQbIM;

� a 	m, "������ a 	m, B 	 B dV"o$p3 �re��
w�l=��j ���nlM���¥�n�y�9lm
 �������M��� �������\��� l
�*B�� �¤Q�I�E`C1FAC6TJVML Sdc�FX§PSU�8E`F±V=I0F±C]BbZXSaI=FYV0I=SaTJV=F��	@_Q�V=C£ZXFXE1E1F<>ATJV0BpE`SdQ�I·�re��:K=BbI0�6crL SdIJE`F^C LuBbcdcaF�� s "��Q#G- � � lp^ÇI
C`F^G	BDC]TJV0BDIJE�TJV=F6crL >ATJV0BDE1SaQbI�@=C`Qb@,Q��1>^F?FA��E.>[T�V0S�LpBDcaF^IJE`F;&"! s a 	�,9"
	 B�LbF[Z#! s a 	m,�"$����� a 	m, B d ;�GqQbIJE`C1FAC
TJV=F£crL SaI�E`F^C LpBDcacdF�� s "%�Q#G- �&��F[�8E�V=I¢SaI�E`F^C LpBDcacdFW�1V=C©cdF[T�V0F^c�cUBHZ^QbI@LbFAC1t�F^I0Z^F=LbFAC`�.V=I0F£�1QbcaVPE`SdQ�I V=I0SaTJV=F£@0BbC
cUB<Gq>^E1\=QPKPFYKPV¥@,QbIJE�¦=§PF£IML FA��E:@0Bb��B��1�1V=C`>^FblXW �����\��]

�7J_�¢�¤Q�I�E`C1FAC�T�V0FWcaBq�1QbcaVPE1SaQbI¥KPFWc�L >[T�V_BpE1SaQbIn�re��.FA��E:BDV0�`��SM�1QbcaVPE`SdQ�I¢KPFWc�L >ATJV0BpE`SdQ�I¢�1V=SMLpBDIJE1F�; W �����\��]
' a 	m,9"$( � a 	*A�dG,nB 	Z"o$p3 �*gJ�

�rZA�¢�¤Q�I�E`C1FAC6TJVML Sdc�FX§PSU�8E`F±V=I0F±C]BbZXSaI=FYV0I=SaTJV=F��	@_Q�V=C£ZXFXE1E1F<>ATJV0BpE`SdQ�I·�*gJ�:K=BbI0�6crL SdIJE`F^C LuBbcdcaF�� s "��Q#G- � � lp^ÇI
C`F^G	BDC]TJV0BDIJE?TJV=FYc�L >[TJV0BpE`SdQ�I¢@0C1Q�@_QJ��>AFWFA��E?>ATJV=SMLpBDcaF^IJE1FV&�! ? a 	�,2" 	 B�LbF[Z)! ? a 	�,O"*( � a 	*A�dG, ;0GqQbIJE`C1FAC
TJV=F£crL SaI�E`F^C LpBDcacdF�� s "%�Q#G- �&��F[�8E�V=I¢SaI�E`F^C LpBDcacdFW�1V=C©cdF[T�V0F^c�cUBHZ^QbI@LbFAC1t�F^I0Z^F=LbFAC`�.V=I0F£�1QbcaVPE`SdQ�I V=I0SaTJV=F£@0BbC
cUB<Gq>^E1\=QPKPFYKPV¥@,QbIJE�¦=§PF£FA��E?ZXF^E�E1F£ORQ�Sa��+NZXSMBb�`�1V=C1>AF-,XW*[ ���\��]

�*K0�¢46>XE1FAC1GqSaI=F^C
BbI0BDca¯JE1SUT�V0F^GqF^IJEA;ut�C/.�ZXF�BbVYE`\=>^Q�C1°AGHF.KPFA��B�Z^ZXC`QbSU�`��FAGHFAIJE`��¦_I=Sa���*QbVHKPF�cUB;LuBbcdFAV=C�GqQp¯bF^I0I=F[�X;
V=I=F¸G	B&08Q�C`BDE1SaQbI�KPV	E8¯%@,F21 ��3 B �41�576 ;JQbV8��3�KP>A�1SatbI=F6caBVLuBbcdFAV=C©BD@=@=C`QPZ]\=>^F�;�&±caB±I�+ Sd°AGHF6S�E`>^C]BpE`SdQ�IM;JK=F
ZXF^E�E`F�C`B�ZXSaI=F�@_BDC
cUB?Gq>XE`\=QPKPF�SdE1>^C]BpE`S�L�F.K=VH@,QbSaIJE�¦=§PFbl�^½I	KP>[KPV=SaC1F©caF�I=QbG J=C1F©K�L S�E`>^C]BpE`SdQ�I0��9 H I=>AZ^FA�`�1BbSdC`F@,QbV=C�QGJPE1FAI=SdC[;=@0BbC�ZXFXE1E1FWGq>XE`\=QPKPFb;0V=I=F~LpBDcaF^V=C:Bb@=@=C`QPZ]\=>^F�& #\$ � � @=C1°[��KPFYZXF^E�E`FWC`B�ZXSaI=FblXW8: �����G]

�*F[�¤¡.BDcUZXV0cdFAC�cdF[�=�±@0C1FAGHSa°^C`FA�©F[�8E`SdGq>AFA�#� s - � ? - � � - � � - � � - FAI¥@0BDC1E`BbI�E�KPF"�
� "_# l W 
`���\��]

�RO`�<;�C1Q�V0LbF\N±V=I=FqSaI=>^tJBDcaS�E`><@,F^C`GqFXE1E`BDIJEYKPFHE1C`QbVpLbF^C¸caF<I=Q�GVJ=C`FqKPF	Z]\=SQP�C`FHBb@=C1°[�?cUB L%SdC`tbV=caF<TJV=Fqc�L Q�I @,F^VPE
@=C`F^I0K=C1FWKPF"��3	=£@,QbV=C�FAI¤KP>AKPV0SdC`F£V=I=F~LpBDcaF^V=C:Bb@=@=C`QPZ]\=>^F£KPF���& #�$ � � @=C`°A�Al W*[ �����G]

e=l=��j ���nlM���¥���>�¤�?�q�\lm�_� Y �����\��� l
�*B��¢®%Q�S�E2! � a 	m, ;ÇcaB ORQbI0ZXE1SaQbI&SdIJE1FAC�L�F^I0BbIJEqK=BbI0�<caBÅGq>XE`\=QPKPF SdE1>AC`BDE1SMLbF¥KPF¥¨:F^o©E`QbI @_Q�V=CqcaB C`>A�1QbcaVPE1SaQbI·K=Fc�L >[T�V_BpE1SaQbIn�re��3l046QbI0I=F^C#! � a 	m, �RS�l F�ld;0K=QbI=I=FAC�caBHC`F^cUBpE`SdQ�I SdE1>AC`BDE1SMLbF)��3

� s " ! � a ��3 , �3l�W*[ ���\��]
�7J_�¢¨:Q�V0��BDcacaQbI0�.��V0@=@_QJ��FAC�T�V0F¸caFA��Z^QbI0K=S�E`SdQ�I0�©��V=C@! � FXE:�`B<K=>^C`S�L�>^F£��Q�I�E©C`F^Gq@=caSdF[��@,QbV0C.cUBqZXQ�I�L�F^C`tbFAI0ZXF?K=FZXF^E�E`FHGq>^E1\=QPKPF*LbFAC`�6V=I=F	�1QbcaVPE1SaQbI V=I=SUTJV=F-A�7:BD@0@_FAcdFAC£Z^F	T�V0FHZ^F^cUBkL�F^VPEWKPSaC1FH@_Q�V=C�! � a 	m, l ^½IÅK=>AKPV=SaC`FV=I=FvLuBbcdFAV=CÇBb@=@=C`Q%Z]\0>^F�KPFB�WBD@0C1°[� d S�E`>^C]BpE`SdQ�I0���RS�l F�ld;JKPQbI0I=F^C-� s - � ? - � � �X�rB�LbF[Z.EC0��-� � "�# �3l%^½I �1V=@=@,Q��`BDIJE�RF^EHZ^F^cUB¥FA��EVL%C`BbSa�]�£TJV=F ZXF^E�E`F�FA��E1SaG	BpE1SaQbInI=Q�V0�±K=QbI=I=F caB¥C]BbZ^SdI=F�Z]\0F^C]Z]\=>^F & #�$ ��� @0C1°[�^;�BDC`C1Q�I0KPSaC£BbV
I=Q�GVJ=C`FWBbKP>[T�V_BpE:KPFWZ^�1Fbl�W h ���\��]

ikj �9lm�n�A�
� ��D½L >XE1V_KPF<KPF[�vLpBbC1SUBpE`SdQ�I0�:KPF<caB�ORQbI0ZXE1SaQbI � a 	m, �1V=C �Q#G- �&��GqQbIJE1C`F±TJV=F<caB�ORQbI0ZXE1SaQbI¤FA��E¸Z^QbIJE1SaI%V=F±F^E¸Z^C1Q�Sa�`�1BbIJE1F

�1V=C±ZXF^E±SaI�E`F^C LpBDcacdF¤�*K=QbI0Z	GqQ�I=QDE`QbI=Fu�q� �
E a 	m, "F����� a 	m,OBb# FXE �
E a 	�,*} $HG 	JI*��#%- �&� , W Y ����] l�4?F @=cdV_�^;MQ�I�B� a #�, "$K B f u B~#%3 �K�¸FXE � a � ,r"LK ? B � u � 3 d � c W Y ����] lb5Nc=F^§%SU��E1F?KPQ�I0Z©V=I=F?C`B�ZXSaI=FM�6V0I=SaTJV=F6K=BDI0�ÇZXFXE�SdIJE1FAC�LpBbcdcaF
W Y ����] lNDfBqKP>AC1SMLb>AF6@=C`F^GqSa°^C`FWKPF�! s a 	m, �AL >[ZXC`S�E[;

! Es a 	m,�"$�O�P� a 	m,E3
! Es a 	m,#IQ� KG-/K ? �_@,QbV0C 	>IQ�Q#G- �&��lRD�B£ORQbI_Z3E1SaQbI2! s a 	�, IML FA��E�KPQ�I0Z�@0B��ÇZ^QbIJE1C]BbZXE`BDIJE`F©�1V=CS� s �RS�l Fbla;
1 ! Es a 	m, 1UTwb#VG�	WI � s �FXE?K=QbI0Z¸cUBHZ^QbI@LbFAC1t�F^I0Z^F?IML FA��E:@0B���Bb�`��V=C`>^F£K=BbI0��ZXFYZABb�Al W � ���\��]

X �p§Y��Q�cdVPE`SdQ�IYKPF �O��� a 	�,�B 	rB�d�"o$ ;AF[�8E��1QbcaVPE`SdQ�I±KPF½c�L >[TJV0BpE`SdQ�I ����� a 	m,9"
	
A�d ;[BbV0�1�1S��1QbcaVPE`SdQ�IYKPF 	Z"�( �
a 	
AVdG, ;
FXE?K=QbI0Z£�1QbcaVPE1SaQbI¥KPF ( � a 	�A�dG,nB 	 " $ l W �����\��]



� � D½L >XE`V0KPF£KPFA��LpBDC`SaBDE1SaQbI0��KPF?cUBYORQ�I0Z3E`SdQ�I '
a 	m, �1V=C ��#%- � ��GqQbIJE1C`F?TJV=F¸caBYORQbI0ZXE1SaQbI�F[�8E�ZXQ�I�E`SdI%V=F?FXE�KP>AZ^C1Q�Sa�`�1BbIJE1F
�*K=QbI0Z GqQbI=QbE1QbI0F[�Y�1V=C	ZXF^EHSaIJE1FAC�LpBDcacaF � '�E a 	m, " s� � � B_# FXE '�E�a 	m, w $�G
	*I ��#%- �&� , W Y ����] l½46F¢@=cdV_�^;�QbI&B'
a #�,O" ( �
a f , By# u $03 d �G�qFXE '
a � ,�" ( � a � , B � u B=$03 d%c W Y ���G] l_5NcfFX§PSU�8E`F±KPQ�I0Z£V=I=F<C`B�ZXSaI=F"�<V0I=SaTJV=F<K=BDI0�6ZXF^E
SaI�E`F^C LpBDcacdF W Y ����] lNDfBqKP>AC1SMLb>AF6@=C`F^GqSa°^C`FWKPF�! ? a 	m, �AL >[ZXC`S�E[;

! E? a 	m,9"
#

	�A�d 3
! E? a 	m,SI � $p3 � -�$p3 �G� �M@,QbV=C 	 I ��#%- �&��l�DfBqORQ�I0Z3E`SdQ�IH! ? a 	�, FA��E6KPQ�I0ZWZXQ�IJE1C]BbZ3E]BDIJE1FW�1V=C � s �RS�l F�ld; 1 ! E? a 	�, 1 w+##G 	 I � s �FXE?K=QbI0Z¸cUBHZ^QbI@LbFAC1t�F^I0Z^F?F[�8E?Z^FXE�E`F£ORQbSU� +NZXSMB��1�1V=C`>^F�l�W Y ���G]
� �p^½I¢VPE1SacaSa�`BDIJE©cdF?E1\=>AQbC`°^GqF¸K=F6cUB�LpBDcaF^V0C�GqQp¯bFAI=I=F�;�Q�I Q%J=E1SaF^IJEA;%@=V=SU�`T�V0FS! ? a � ,9" �WFXEM� 3 " ! ? a � 3 � s , B�L�FAZM� 3

cUB LpBbcdFAV=C:BD@=@0C1QPZ]\=>AF¸KPFWcUBHC`B�ZXSaI=F~&HcaBHI�+ Sd°AGqFWS�E`>^C]BpE1SaQbIf;
a ��3 B � , " ! ? a � 3 � s ,nB ! ? a � ,a ��3

� s B � , q a ��3
� s B � ,.-

" ! E? a�� , q a ��3 � s B � ,E- B�L�FAZ � I � s 3
^½I¥VPE`SdcaSa�`BDIJE:c�L SaI=>At�BDcaSdE1>81 ! E? a 	�, 1 w s� ;PQbI¥Q%JPE`SdFAIJE©caFA�:SdI=>At�BbcdSdE1>[�.�1V=SMLpBDIJE1F[�^;

1 ��3 B �41P5 #f 1 ��3
� s B ��1 5 � #f�� ? 1 ��3 � ? B ��1 -

5 3\3I3
5 � #f �

3
1 �
� B ��1 -

5 � #f �
3
3 w��0zn{\|~}

96I¢Q%JPE`SdFAI0KPC]BHK=QbI0Z�1 ��3 B ��1 wb#�$ � � KPF[��TJV=Fb;

� #f	�
3

w #\$ � � -
9 ( �
� #f � w ( ��a #\$ � � ,E3

®%Q�S�E:@,QbV=C©E`QbVPEB9����=l W �������G]
� ��^ÇI¤@0BDC1E`BbI�E�KPF"�

� "_# ;=QbI¥B=;�� 3 " ! a � 3
� s , F^EA;

�
� " #%-
� s " #%3 d �G�G� c f d � #G-
� ? " #%3 f e �Kf��Kf e �G� -
� � " #%3 f cGc �%�Kf e �%� -
�
� " #%3 � $Gd%cp# �KfGf dp-
�
� " #%3 � $ f c f e%e � dp3 w�
pzn{\|~}

� � $�QbV=CM9 " �P;=Q�I¤B�� s
��� � wy$p3 $G$%$Gc �=l=¡�F±TJV=SM@,F^C`GqFXE?KPF<Z]\=QbSU��SaC:ZXQ�GqGHF~LpBbcdFAV=C:BD@=@0C1QPZ]\=>AF£K=F"��& #�$ � � @0C1°[�

c�L V=I0FYKPFA�2LpBDcaF^V0C`��Bb@=@=C`Q%Z]\0>^FA�©KP>[ZXSaG	BDcaFA�#� E
�
K=F"�

�
& #\$ � � @=C`°A�~W Y ����] ;=@=V=SU�1TJVML BDcaQbC]�A;

1 � E
� B �41 " 1 � E

� B �
� A �

� B �41 5 1 � E
� B �

�
1 A 1 �

� B �41 -
5 #�$ � �9A�cp3 �*q #\$ ��� w #�$ � � 3 wyx0zn{\|~}



96I @,QbV0C1C]B K=QbI0Z<@=C`F^I0KPC`F #%3 � $ f c f Z^QbGqGqF LpBbcdFAV=CWBD@=@=C`QPZ]\=>^F*& #\$ � � @0C1°[��W Y ���G] l½�*¨?QDE]B m�cUB¥��Q�cdVPE`SdQ�I C`>^FAcdcaF
FA��E #%3 � $ �%�Kf # f c �¸FXE:Q�I¥@_FAVPE=Lb>AC1Sd¦0F^C�TJV=F #G3 � $ �%�Kf # f c � B�#%3 � $ f c f " d03 $0# f c q #\$ ��� w #\$ � � , l

� �
� �f96I¥B=;

! � a 	�,�"
	 B � a 	�,
� E a 	�, " 	 B �O��� a 	m, B 	kB`d

�O�P� a 	m,rB�# 3
96I¥BHK=QbI0Z¸cUBHORQbC`G±V=caF£S�E`>^C]BpE1SMLbF£�1V=S�LpBbI�E`Fb;

� 3
� s " � 3 B ����� a � 3 , B � 3 B d

�O�P� a ��3 ,nB�# 3 w��pzn{\|�}
X �M96I¤�1V=@=@,Q��1FWT�V0F 1 ! E� a 	m, 1 w # @,QbV=C�E`QbVPE 	�IQ� � � - � s -\3I3I3\- ��3P��ZXFYTJV=S�Bb�`��V=C`F¸caB	Z^QbI@LbFAC1t�F^I0Z^F6KPFWc�L Bbcdt�QbC`S�E`\=GqFZXQ�GqGHF£I=Q�V0�©caFY��V=@0@_QJ��F£c�L >AI=QbI0Z^> WZY ���G] FXE:Q�I QGJPE1SaF^IJEA;

�
� " #%3 $0-
� s " #%3 e f@� cGd%$0# � #G-
� ? " #%3 � d@e � e �K� e � -
� � " #%3 � $ � cG$ f��G� e 3

w�
pz
{�|�} 3I3I3
96I �1V=@=@,Q��1F6TJV=F21 � � B �41 wb#�$ ��� w�$03 ��q #�$ � � FXE©KPQbI_Z:caF6C`>A�1V=cdE`BpE©�^L FX§P@=C`SaGHF6B�LbFAZ d Z^�1F6Bb@=C`°A�½cUB�L%SaC1t�V=caF?@0BbC� "_#%3 � $ �Pl W �������G]

����� � l�	�� �¥��� � �P�I	�
��b��� �����\���
^½I�V=E1SacdSU�1BbIJE6cUB KP>^¦0I=SdE1SaQbI�t�>^I=>AC`BbcdF±K=F±cUB�I=Q�C1GqF±K�L QbC]KPC`F�� KML V=I LbFAZXE1FAV=C6Z^QbcaQbI=I=F<QbV¤caSdt�I=F<K=F	��
 3 ;_GqQbIJE`C1FAC

TJV=Fb;

��
���� "����&�s������ 3
1 
 � 1 3

ikj �9lm�n�A�
®%Q�S�EMV=I~L�FAZXE1F^V0C�cdSatbI=F:�*FXE��`BDI_��@_FAC�E`F½KPF
tb>AI=>^C]BDcaSdE1>
@,QbV=CMV0I L�FAZXE1F^V0CfZXQ�cdQ�I=I=F[��K=F���
 3 
 " a 
 s - 
 ? -I3I3\3E- 
�� 
 � -I3\3I3I- 
 3 ,B�LbF[Z 
��


 � cUBqZXQ�GH@,Q��`BDIJE`F6G	Bp§PSaG	BDcaF¸FAIZLpBbcdFAV=C:BKJ0�1QbcaV=FWKPFWZXF~L�FAZXE1F^V0CAl@^½I¤VPE`SdcaSU�1BbI�E�cUBqKP>X¦0I0S�E`SdQ�I¢t�>^I=>AC`BbcdF£KPF£cUBI=Q�C1GqF?K�L QbC]KPC`F�� K�L V=I L�FAZXE1F^V0C6� ��
��! " a�" 3
�$#
s 1 
 � 1

 ,&%' �=W Y ���G] FXE.F^I�GqF^E�E`BbIJE�1 
��

 � 1bF^I	O*B�Z3E1FAV=C�K=F6ZXF;LbF[Z3E1FAV=C[;I=Q�V0��B�LbQ�I0�^;

��
(� � " 1 
��

 � 1 � 1 
 s*) 
�� 
 � 1 � A 1 
 ? ) 
�� 
 � 1 � Ao3I3\3�A 1 
��


 � ) 
�� 
 � 1 � A�3\3I3�A 1 
 3 ) 
�� 
 � 1 � � %+ -
" 1 
 �


 � 1 � $vA�$vAo3I3I3�A�#�A�$G, � -
" 1 
 �


 � 1 "���� �s,�-�.� 3
1 
 � 1 3 w��pzn{\|�}



� ����� �A���&� �¥��� j�� ���=�\
 lm�n� � �p�����\���
w�l:4?>[ZXQbGq@,Q��1F^C©cUB<G	BDE1C`SaZ^F	� FAI¥@=C1QPKPV0S�E�

�HlXW �����\��]

� " �� # $ $� � $� # B~#%3 �
��
3

e=l6¡.BDcUZXV=caF^C©caFYKP>XE`F^C`GHSaI0BbI�E:KPFWcUBHG	BpE1C`SUZXF��Yl�W �����\��]
g0l6¡.BDcUZXV=caF^C � � � � l W � ���\��]
i_l?®%QbSdE�V=I¤Z^BDcUZXV0cMBD@=@=C`Qu§PSdG	BDE1SdO�KPF£c�L SaI@LbF^C]�1F¸KPF U ;

a � � sI, H u
�� # $ $
B~# $03 f c%$ $$p3 �G� $ $03 d � $ B=$03 �%� $

��
3

� @_BDC1E1SaC:KPFYZXF£C`>A�1V=c�E]BpE:BD@0@=C1Qu§PSaG	BpE1SdO8;=Z^BbcaZ^V=caF^C©caBq�1QbcaVPE1SaQbI¥BD@0@=C1Qu§PSaG	BpE1SMLbF 	�H KPV¤��¯P��E1°^GqF£caSdI=>[BDSaC1F�;W � ���\��]

� 	Z"
�� #�
#
��
3

ª=l6¡.BDcUZXV=caF^C.V=I=F J_Q�C1I0F6�1V=@_>AC1SaF^V0C1F¸KPF6c�L F^C`C1FAV=C�C`F^cUBpE`S�L�F6�1V=C 	 �*I=QbC`GqF	�&��Q%JPE`F^I%V�@=C`>AZ^>AKPFAGHGqFAI�E[l W h �����G]� l:4?Q�I=I=F^C6caB ZXQbI_KPS�E`SdQ�I¤I=>AZ^FA�`�1BbSdC`FW@,QbV=C£TJVML V0I=FYE`FAZ]\=I=SUTJV=F±K�L BDGq>AcdSaQbC]BpE`SdQ�I¢SdE1>AC`BDE1SMLbF±�1QbSdE?@,Q��`��SMJ=caFblm^rP�FAZ3E`V=F^C
V=I=F:>^E`BD@,F?K�L BDGq>AcdSaQbC]BpE`SdQ�IHSdE1>AC`BDE1SMLbFY�*C`B��qI0F^GqF^IJEÇSdE1>AC`BDE1SdO`�
@,QbV=C�BDGq>^caSdQ�C1FAC½cUBW��Q�cdVPE`SdQ�I�BD@=@0C1Qu§PSaGqBDE1SMLbF.E1C`QbV4+Lb>^F£FAI # V=F[�8E`SdQ�I «<l i_l W h �����G]

ikj �9lm�n�A�
Ym� � " ��������� ���� ���! B�LbFAZ �	cUBHGqBDE1C`SaZ^F£SaKPFAIJE1SdE1>YKPFWKPSaGqF^I0�1SdQ�I d q d l W �����\��]#"
� � 1 ��1 "�# q ��q B~#G3 � "+B=d l W �������G]
 � � � �*� " ���&� a #G- f - f 3 � ,r" f 3 �Pl W �������G][
� 	 H=" a � � s , H / " a #%3 $ #G3 c f #G3 c � ,%$ l W �������G]
� � & � = � � & +& � & + 5 Z^QbI0K a � , &('�& +& � & +
B�LbF[Z6Z^QbI0K a � ,9" 1 ��1O1 � � s 1 u f 3 ��q � � � a #%-\#%3 f c%$p-I#G3 �%f ,
" f 3 � q #G3 �%f " e@3 d �0; W Y ����]
FXE � � � � " � / B � H 	 H � � " � a $03 $ $p3�# � B`$p3 $ � ,)$ , � � "o$p3�# �P; W Y ����]
FXE � / � � " �=;=KPQ�I0Z¸¦0I0BbcdFAGqF^IJEA; W Y ���G]

� 	 H2B 	 �*�
� 	 � � 5 Z^QbI0K a � , � � �*�� / � � - wox zn{\|�}

5 e 3 d ��q $p3�# �� -
5 $p3�# f e � - a # f 3 ��� ,E3 w � zn{~}*,+.-0/2143 5	67198;:=<9:>/@?>67<9?)-�<BAC3 5EDF:)-�G@GIHI3 -�J�:>H.DC67H@K><9198;195�6LG2193 5NM�:POQ67-�/I/,A�<R6PM�K)?>3 8;D�3 /I1 G2193 5ES�TU/I-�1 J 675�GI:�A

VXW S�T WZY[]\ ^ ^_ \ ^_ \,` _ \
ab Y[c\d^ ^^ _ ^^e^gfh\ i j

ab i



h � Z^QbI0K a � , I=FÇKPQ�S�EM@0B����XE`C1F�E`C1Q�@£tbC]BDI0K�;XZ^F½TJV=SbF[�8EMcaF½Z^B���SaZ^SpW Y ����] lp96IYB K " � � s � " a $p3 $b$03 $ �%�%� $p3 $@e � ,)$ ;
FXE:FAI0�1V=S�E`Fb; 	�� s�� u 	�� � � A K " a #%3 $�#G3 c f #G3 c � ,%$�A a $03 $ $p3 $ �K�%� $03 $�e � ,%$
" a #G3 $ #%3 c%c �%� #%3 c%c � ,)$ l�W � ���\��]
¨:QbE`B¢m4DfB�L%C]BDSU����Q�cdVPE`SdQ�I¢K=F£Z^FY��¯P��E1°AGHF£F[�8E 	Z" a #G3 $ � 3 $ � 3 $�,%$

�Z�K��� j ���
lf���¤���W�¤�?�H��l������0�n� �*� �b�p����� 	p�0�G
 ���@����� �R��
7� �*�@�Z� Y �����\���
w�l?®%V=@=@,Q��1QbI0�6TJVML V0I=F±ORQ�I0Z3E`SdQ�I � a 	�, BbS�E¸V=I=FHC`B�ZXSaI=F��nK�L QbC]KPC1F��¬�*Srl Fbla; � a 	m,=" a 	 B � , �
	 a 	m, ;�B�L�FAZ 	 a � , T"�$
FXE�� } # �3l=�¤Q�IJE1C`F^C�TJV=F6cUB<ORQbI0ZXE1SaQbI
� a 	�,9" � a 	m, ) � E a 	m, BbV0�`��S�B<V=I=F£C`B�ZXSaI=F��¢G	BbSa�©KPF£G±V0c�E`Sd@=caSUZXSdE1> # �RS�l F�ld;� a 	m,�" a 	kB � , � a 	�, B�LbF[ZS� a � , T" $ �Xl W*h ���\��]

e=l:�¤QbIJE1C`FIN£TJV=FWcUB<Gq>^E1\=QPKPFYKPFW¨?F^o©E1Q�I¤BD@=@=caSUT�V0>^FW��V0C�� a 	m, KPQbI=I0F¸cUB	�1V=S�E`F£S�E`>^C]BpE1SMLbFW�1V=SMLuBbIJE1Fb; W 
`���\��]

	�� � s "
	�� B � a 	��K, � E a 	��K,
� � E a 	 � , ? � B � a 	 � , � E E a 	 � , 3 �Ri%�

g0l:7:BD@=@,F^caF^C½¦0I0BDcaF^GqFAI�E.@_Q�V=C]T�V0QbS=Sac_F[�8E�@=cdV_�½SaI�E`>^C`FA�`�1BbIJEÇK�L Bb@=@=caSaTJV=FACÇcUBWGq>XE`\=QPKPF6KPF6¨:F^o©E`QbI��1V=C�� a 	m, @=caVPE��bE
T�V0F£�1V=C � a 	m, l WZY ���\��]

ikj �9lm�n�A�
Ym�

� a 	�, " a 	 B � , � 	 a 	m,
� a 	 B � , � � s 	 a 	m,nA a 	 B � , � 	 E a 	m, -

" a 	 B � ,
	 a 	�,

� 	 a 	�,
A a 	 B � , 	 E a 	m, -
" a 	 B � , � a 	�,.3 w�
pz
{�|�}

U LbFAZb; � a � , "
	 a � ,

� 	 a � , A a � B � , 	 E a � , "
#
� T" $0- w�
pzn{\|~}

^
E��¤F[�8E�V=I=FWC]BbZ^SdI0F£KML Q�C`KPC`F # K=F�� a 	m, l
� ��^½I�Bb@=@=caSaTJV0BbIJE©cUBHGq>XE1\0Q%K=FYKPFY¨:FAo©E1QbI¥�1V=C�� a 	�, ;0Q�I¢B0;

	�� � s " 	�� B � a 	��G, ) � E a 	��K,.-
" 	�� B � a 	 � , ) � E a 	 � ,� 1 � E a 	��K, 1 ?'B � a 	��K, � E E a 	��K,�� ) � � E a 	��K, � ?

-
" 	 � B � a 	 � , � E�a 	 � ,

� � E a 	��G, � ?'B � a 	��%, � E E a 	��G, 3 w 
0zn{\|�}

 �%96I<B��1�1V=C`F�KPF©ZXF�O*BDSdE�caB¸ZXQ�I�L�F^C`tbFAI0ZXFÇTJV0B�KPC]BpE1SUTJV=F�TJV=S%F[�8E�@=caV0��SdIJE1>AC1F[�1�`BDIJE`F6�RFAIYE`F^C`GHF©KPF©ZXQ��PE�ZABDcUZXV=cUBpE`QbSaC1Fu�

TJVML V=I=FYZXQ�I@LbF^C`tbFAI0ZXF6cdSaI=>[BDSaC1F�l WZY ���G]


