
����� �����
	��������������	�������������������� �!� �!"�#$�&%'���)(�	+*,��� -.*/��- �10

24365&7�8�9;:<7�=?>�=A@B9DC
E�FHG$9;:JI<FK@/LMCNIO=P7�FRQ�FHS<FKTM9VU$W�C�FHX;LM:<SJFHIZY9,7VF\[]FK^K9;C�=,9;C�7`_�abQ1a4U

cdFe9/f�LM^H=A:<FK9hgjiVU6k;lmgjnAn,[]FH^e9;C�=VUV_oIp9D^Hq

rhs�tvujwyx$z;u

E�FH{|LM:JLMCNI~}�=A:<@/SP=D}d7�F�{'8VS<FK=;C�LM��8$9DI<FK=ACVS~=AC�}�:O9;T�Ip9;^HSPG�:J=AG|=;S<LM7�FKC�IO��L`^KF�IOLv:O9DI<8�:<L
9;:JLP:<L�X�FKLv� LM7�9;CV7�TM:JFHIOFHT�9;^H^Hq�7VFKS<Tv8�S<SJLM7�3�c�9D:<Fe9DC�I<Sd=;}&I<��L���C�=j��C�}�:O9DTvIOFH=AC$9;^
7�F�{'8VS<FK=;C
LM��8$9ZIOFK=;C�S�9;:JL4SJ8��A�ALvSJI<LM7���Lv:<L�9DC�7]� =A:<�DLM7�=A8mI�9;C�9;^Hq�IOFHT�9;^H^Hq;3���C]I<��LP�$9DS<FKS�=;}1I<��LMSJL
:<LvS<8�^�IOS�� L/Tv=AC�Tv^K8�7�L~I<�$9DI�IO�VL/��8�LvSJIM��������9DI�FKS�I<��L~}�=A:<@�=;} I<��L,7�FH{|8�SJFK=AC�Lv��8�9DIOFH=AC
=AC�}�:O9DTvIp9D^KS<�VU�FKS�S�IOFK^H^'=AG�LMC'U$��8VI���L49;:JL�G|=ASJS<FH��^HqBTM^K=;S<L�IO=,�AL�Id9~S<9DIOFHSJ}�9;T�IO=A:�q�9;C�S���Lv:M3

��9DTMS�C�8V@��|Lv:<Sv� lAkm3 �DlV3¡51q;U6lN�m3£¢NlVU$lN��3¡iAl

¤]¥b¦ §�¨,©�ª�«���E�FH{|8�S<FH=AC¬LM��8$9DI<FK=AC�U�
9;GV^e9;TvL�®\:O9DC�SJ}�=A:J@]U�Q$:<9;TvIO9;^KSvU�Q$:O9;T�IOFK=;C$9;^
E�LM:JFHXD9DI<FHXALvS

g



� �������	��
����������
E�FH{|8�SJFK=AC G�:J=mTvLMS<SJLMSB9;:<L 8���FH��8VFHIO=;8�S,FKC�ad9DI<8�:<LD3+®���L�q 7VLMS<Tv:<FH�|L]9�SJG|LvTMFK9;^ I q�G|L]=;}
@/=;IOFH=AC`FKC]���VFKTp��9/@B9DI<LM:JFe9;^RLvC�I<FHI q;U|F 3 LD3�9;C�9DI<=A@]U$@/=A^HLMTM8V^KL�=A:b9?^e9D:<�ALv:d9DI<=A@/FKT�9;���
�A:JLM�N9DI<L�FKC�@/LM:JS<LM7,FHCB9��$8�FH7?=;:&TM=AC�7V8�TvI<FKC�� SJq�SJI<LM@ UmL��mLMTM8mIOLMS�9;C?9;G�G$9;:JLMCNIO^�q~:O9DC�7�=A@
@/=;IOFH=AC�����FKTp��U\}�=A:49;^K^&FHC�SJIO9;C�TMLvSMU\IO8�:JC�SP=A8mI4I<=]��L?Tv=A@/G�^KL�IOLM^�q�8�C�GV:<LM7VFKTvIO9;��^HL;3`E�L��
S<GVFHIOL�I<��FKS�8�C�7�L�IOLM:J@?FHC�FKS�IOFHTd��LM�$9�X�FK=A:vU�7�F�{'8�SJFK=ACB=A�|L�q�S�GV:<LMTvFKSJL�9;C�7���Lv^K^���C�=j��C ^e9���SM3
®���LvS<L���Lv:<L�}�=A:<@�8V^e9DI<LM7~@/=A:<L I<�$9;C/=AC�L�TMLvC�I<8�:Jq/9D�A=���q~5)FHC�SJI<LMFHC�� g�� U��m@?=;^K8�Tp��=j��SJ��q�£k��69;C�7/=;I<��LM:&G�FH=AC�LvLM:<S)SJ8�Tp�h9;S! 9DTp��LM^HFKLM:"�£n�� UN����= SJIO8V7�FKLv7,I<��FKS&GV:<=A��^HLM@ L�XALvCBL�9D:<^KFHLM:
IO=,@/=m7VLM^'I<��L�:O9;C�7V=A@ ��LM�$9�X�FK=A:�=D}�S�IO=�Tp��G�:<FHTMLMSv3

®���L�7�F�{'8VS<FK=;C�^e9�� LvSJIp9D��^KFHS<��LvSdIO�$9ZI�U�8�G|=;C 9jX;LM:<9;�AFKCV�h=jXALM:�9;^K^
G�=AS<SJFK��^HL I<:O9$#JLvTvIO=��
:<FHLMSvU$9~7�FH{|8�S<FHC��~G$9;:�IOFHTM^KL&% 9;^HS<=~T�9D^K^KLv7� �:<=j��C�FK9;C�G$9;:�IOFHTM^KL(' @/=yX;LMS�9~7�FKS�Ip9;CVTML*) 9D} IOLv:
IOFH@?L,+ U�}�:<=A@ FHIOS�S�Ip9;:�IOFHC��,G|=AFHCNI.-/(0 9ZI"+21 lmU$�AFHX;LMC`�Nq

)�354768%�-/,9 -/(0 ':3�;!1�k=<?> 0 + %�g$'
����Lv:<L5> 0 %��$9�X�FKC���7�FH@?LvC�S<FH=AC�S
=;}6RLMCV�;IO� 3A@ ®�FK@/LB'�FKSRI<��L 7VFH{|8�S<FH=AC4Tv=mL�C/TMFKLvCNI19;CV7D<�FKS
IO�VLd7�FH@?LvC�S<FH=AC$9;^HFHI q~=;}'IO��L�SJG$9;TvL�FKC/����FKTp�BI<��FKS�IO:<9;C�S<G�=A:�I G�:J=mTvLMS<S�FKS�Lv@���LM7�7�Lv7�3)5&�63%�gB'�:<L��$LMT�IOSdI<��L~9;�VS<LMCVTML�=;})Tv=A:<:JLM^K9DIOFH=AC�S��|L�I ��LvLMC�IO��L4FKCNIOLv:<@/LM7�FK9DIOL TM=;^K^KFHS<FH=AC`LvXALvCNIOS
:<LvS<G�=AC�SJFK��^HL�}�=;:)I<��L*E¡Tp�$9D=;IOFHT=F�@?=DIOFK=;C~=;}�IO�VLb7�F�{'8VS<FKCV� G�9;:JI<FKTM^HL;U�9;CV7h9;^HS<=�TM=A:J:<Lv^e9DI<FK=AC�S
��LvI � LMLMC�7�FH{|LM:JLMCNI�IO:<9$#JLMT�IO=A:JFKLMSvU�����FKTp� T�9DC]��L�S<LMLvC�9;S�I<=;Ip9;^H^Hq/FKCV7�LMG�LMC�7VLMCNI�3

_ C~���$9DI)}�=A^K^H=j��SMUD� L���FK^H^�9;SJS<8�@/L }�=A:1SJFK@/G�^KFHTMFHI q�I<�$9DI)7�F�{'8VS<FK=;C�Ip9;�DLMS)G�^e9DTML���F�IO��FHC
9;C�FKSJ=;IO:J=AG�FKT~@/LM7VFK8�@ 3~_oI FKS�� LM^K^)��C�=j��C�I<�$9DI FKC�I<��FKS�T�9DS<L;U
IO�VL?G�:J=A�$9;�VFK^KF�I qHG.% /$I +J'
IO��9DI I<��L�  :<=j��C�Fe9DCBG$9;:�IOFHTM^KL�FKS)^H=mTM9DIOLv7h9DI�947�FHSJIO9;C�TML / 9DI I<FK@/L"+ UVFH}'FHI SJIO9;:JI<LM7�9DI�IO�VL
=A:JFK�AFHCK-/(0 1�l,9DI�+	1�lmU�FKS�9.L 9D8�S<SJFe9;CM%�SJLML�L;3£��3N� ¢=�O'�U

G.% /$I +J'	1 P,Q+ QSR 3 L��mGUT 9 / 3¢=+$V % kW'
����Lv:<L PXQ FKS~=A�VIO9;FKCVLM7�}�:<=A@ IO��L`C�=;:<@?9;^KFZY�9DI<FK=AC�TM=ACV7�FHI<FK=AC\[^]0 < /�/ QA_^` G.% /$I +J'a1 gAUP _^`Q 1 k Q8_^`Jb %c<edAkW' U�IO��L,^K9DI<I<LM:�FHS�IO��L,�N9;@/@?9B}�8�C�TvI<FK=ACf%�S<LML,LD3 ��3!�£���O'�U\9;C�7�� L?��9jX;L
9;SJS<8�@/LM7���F�IO��=A8mIP^H=AS<S4=;}��ALvC�LM:<9;^KF�I q�IO�$9DID> 0 1!g ` 3 ®���LhG�:J=A�$9;��FH^KF�I q�7�FKS�IO:JFK��8VI<FK=ACg:h�i�jckml:nojcp�q�jsrut=vWwyx�z{k}|s~Aq���km����p$nJ�����.���B|ck���l:n���i��s������i��$n�p�q�|��"w��A����zu����v����,��p�qAj���i��}�}iA��|��no��k}�}�eq��}��q8�B|���n:��nS�sj�i�jcp$n2lJq�|cno������v

k



}�8�C�T�IOFH=ACM% �)E�Q	'�G.% /$I +J'�FHS IO��L�SJ=A^K8VI<FK=AC�=D}�9~SJLMTM=;C�7�� =;:<7�Lv:bG$9D:JIOFK9;^'7VFH{|LM:<LvCNIOFe9D^'LM��8$9$�
IOFH=AC`��C�=j��C�9;S�IO�VL S�Ip9;CV7$9;:<7 7�F�{'8�SJFK=AC�Lv��8$9DIOFH=AC %��VE�5!'�U����VFKTp�`}�=A:�9a<W�o7�FK@/LMCVS<FK=;C$9;^
FKSJ=;IO:J=AG�FHT�@?Lv7�FK8V@ %�SJLML L;3£��3N� ¢��O'�:JL�9;7VSMU

� G.% /$I +J'� + 1 g/ Q8_^` �
� / T / Q8_^` � G.% /$I +J'� / V�� % n '

2bLv:<L;U�� L 9;:<L�FHCNIOLM:JLMS�IOLM7`FHC�SJIO8V7Vq�FKC��,��=j� SJ8�Tp�]9;C�LM��8$9DI<FK=AC`SJ��=A8�^H7��|L�@/=m7VF��$Lv7
FKC�=A:J7�LM:�IO= TM=A:J:<LvTvIO^�q 7�LMSJTM:JFK��L?IO�VL?L�{'LvTvIOS4=;} �;LM=A@/LvI<:<FKTM9;^1Tv=AC�SJI<:O9;FHCNIOSP=;C�7�F�{'8VS<FK=;C
S<8VTp�]9DS�IO��=;S<LdI q�G�FHT�9;^|=;}R}�:O9;T�Ip9;^�SJI<:<8�T�IO8�:JLMSvU69�G�:<=A�V^KLM@ ����FHTp���$9;S�9ZI<IO:<9;TvI<LM7`9P�;:<L�9ZI
7�LM9;^�=;}\9DIJIOLvC�I<FK=AC�FHC�:<LvTMLMCNI�q;L�9;:JS %�S<LvL�L;3£��3�� iVU���U	�mU	
�U�gjl�U�gAg;U|gykmU|gjnVU'gM¢�U'gy��U�gji�U�g���U
g��VU&g
VU\k;lVU\kmg;U\kAk��O'�3hE�LvS<G�F�IOL/9;^H^1IO��LvS<L/Lv{|=A:JI<SMU�I<��FKS�G�:J=A��^HLM@!�$9DS4C�=DI4��LMLvC�S<=;^HXALv7
S<=`}�9;:�FHC�9�Tv=A@?GV^KLvI<L�}�9;S<�VFK=AC�U
9DC�7�I<��L/9;FK@�=;}�IO��FHS���=A:J��FKS�I<= :JLvX�FKL�� SJ=A@?L,=;}�IO�VL
9DIJIOLM@/GVI<S�����FHTp�~�$9�XAL���LMLMC~G�LM:�}�=A:<@/LM7PFKC�SJ=A^HX�FKCV�bIO�VFKS���8�LvSJIMU��Nq4G�:<LvS<LvC�I<FKC���9�Tv:<F�IOFKTM9;^
7�FHS<TM8VS<S<FH=AC =;}�I<��LMFH:�G$9;:�IOFe9D^'S<8VTMTMLvS<S�9DC�7�}�9;FK^H8�:<LD3

_ C ��LMT;3\kB� L,��:<FHL���q�:<LvX�FHLv� I<��L~@?9;FKC 9;SJG|LvTvI<S =D}�I<��L.�VE�5�3��mLvT;3
n�S<8�@/@?9;:<FZYMLMS
IO�VLdTM^K9;S<SJFKTM9;^$XALM:JS<FH=ACh=;}|IO��L��VE�5�=AC?}�:<9;TvIO9;^KS&����FHTp��9;7�@/FHI<S 9 S<FH@?G�^HL�L��V9;TvI S<=A^H8VIOFH=AC�3
_ C �mLvT;3|¢B��LP@?=;I<FHXD9DI<L�I<��L�C�LvLM7�}�=A:b9B�ALvC�LM:<9;^KFZY�9DI<FK=AC =;}1I<��La�VE�5 =AC }�:O9;T�Ip9;^HSMU�S<8����
�ALvSJIOFHC��,IO�$9DI�I<��FKS�T�9DC���LP9;Tp�VFKLvX;LM7 ��FHIO�VFKC`IO��L�}�:O9;@/Lv� =A:J�h=;}�}�:<9;TvI<FK=AC�9;^�7�Lv:<FHXD9DI<FHX;LMSM3
®���FHS�9;G�G�:J=N9;Tp�`^KLM9;7�S 8�S�I<=�IO��L�}�:<9;TvI<FK=AC$9D^'7�F�{'8�SJFK=ACBLM��8$9DI<FK=ACM% Q�E�5�'�=AC�S<Lv^H}O� SJFK@/FK^K9;:
SJI<:<8�T�IO8�:JLMSv3�_ C.�mLvT;3m�d��L�SJ8��A�ALvSJI�9�SJFK@/G�^KL %�qAL�I�C�=;I�7�L���C�FHI<FHXAL('�S<=A^H8VIOFH=AC�IO=�=A8V:�GV:<=A���
^KLv@.�Nq]FHCNIO:<=�7�8�TvFKC��?9?@/=�7�F��$TM9DIOFH=AC�=;}1I<��L SJIp9DC�7$9;:J7�7�FH{|8�SJFK=AC LM��8$9DI<FK=AC]=AC]}�:<9;TvIO9;^KS
FKC 9�}�=A:J@B9;^�}�9;S<�VFK=AC�3)Q�FKC$9;^H^Hq;U�� L4SJ8�@/@B9;:JFyYvL�=A8�:�Tv=AC�TM^H8�S<FH=AC�S�FKCU�mLvT;3�iV3
� � ���\�������.� ������� �	����� ��� �D� �����a���	������ � � 
�(���
Q$=A:/TM=ACNXALvC�FKLvC�TMLDU�� L���FH^K^�S<=;^HXAL�5&��3�% n '~FKC�IO��L�
9;G�^e9DTML 7�=A@?9;FKC 9;C�7+7VLMC�=;I<L�IO�VL

9;G�^K9;TML�I<:O9;C�S�}�=A:<@ =;}�G.% /$I +J'�SJFK@/G�^HqB9;S�G.% /$I � '�UV���VFKTp� FKS��AF�XALMC`�NqG�% /�I!� '	1#" ]0 <W+%$ _'&)( G.% /$I +J' � %�¢?'
[]8�^�IOFHG�^Hq�FKCV�~5&��3�%�n '��Nq�L��mGN% 9*� +J'�9;C�7 FKCNIOLv�A:O9DI<FKC��~=jX;LM:"+ =ACVL+��C�7�SMU

9 G�% /$I +21 l '-, � G.% /$I � '	1 %�< 9 g$'/ � G�% /�I!� '� / , � 3 G.% /$I � '� / 3
n



����FHTp��U69;S<SJ8�@/FKC��~IO�VL FHC�FHI<Fe9;^�TM=;C�7�FHI<FK=AC�G.% /$I +�1�l '	1���% / ' U��|LvTM=A@/LMS
� G�% /�I!� '	1 %c< 9 g$'/ � G.% /$I � '� / , � 3 G.% /$I � '� / 3 }�=A: /�� l � % �W'

_ CNIO:J=m7�8VTMFKCV�,}�=;:�TM=ACNXALvC�FKLvC�TML IO��L�SJT�9;^HLM7`X;9D:<Fe9D��^KL���1 / � `cR 3 U65)�63N% �W'��|LvTM=A@/LMS< 3�� %��u'<	� 3 , %�< 9 g$'
�

< � %��u'<
� 9 � %��u'21 l % i '
����=ASJL�S<=;^K8VI<FK=AC�S�FHC�S<G�9DIOFK9;^
7�FK@/LMC�SJFK=ACVS,<.1 gAU'k?9;C�7�nB9;:JL;U�:<LMSJG|LvTvI<FHXALv^Hq�� � ` %��u'51
L��mGN% 9 �u' U � 3 %��u'51� 0 %��u' %�@/=m7�F �$LM7U �LvS<S<Lv^�}�8�CVTvIOFH=AC�=D}�YMLv:<=h=;:<7�Lv:A'�U|9;C�7 ��� %��u'�1
� _^` L��mGN% 9 �u'&%�SJLML~LD3 ��3�� �$��' 3 _ C�G�9;:JI<FKTM8V^e9;:vU'FKC]I ��=��o7�FK@/LMCVS<FK=;C�SMU � 3 �$9;SbIO��L~9DSJq�@?Ge�
IO=DIOFKT ��LM�$9�X�FK=A:JSMU � 3 %��u'���� �NdAk�� $ _�� }�=A:���� ��U�9;C�7 � 3 %��u'�� 9 ^KC�%��udAkW' ,���,
� %�� 3 ')}�=;: �!� lVU�����LM:JL"�]FHS I<��L�5&8�^KLv:�Tv=AC�SJIO9;CNI�3)®���LvS<L�9;S�qm@/GVI<=;IOFHTb��LM�$9�X�FK=;:<S TM9;C
��L 7VLvIOLvTvI<LM7�9DC$9;^Hq�I<FKT�9D^K^Hq?9;S�FH^K^H8�SJI<:O9DI<LM7�FKC!#bG�G|LvC�7�F��!#P3

WbSJFKC��`IO��L/C�=A:J@B9D^KFyYM9DIOFH=AC�=;}�G.% /$I +J'�FKC�5&��3�%�¢?'�U
=AC�L �$C�7VS [ ]0 < / / Q8_^` G.% /$I � '�1
g$d � U'9;C�7���:<F�IOFHC�� G.% /$I � '"1 P % /$I � ' � %��u' U|����Lv:<L P % /$I � 'bFKSd9hC�=A:J@B9;^HFyYM9DIOFH=AC�}�9;TvI<=A:MU
� L4=A�mIp9;FHC

G�% /$I � ' 1 g
$ � $ _�% &'&)(+* %c<D1 g$'1 � 0 % / � `cR 3 ' %c<&1 kW'1 g/ $ _�% & &)(+* %c<D1 n ' � % �W'

_oI&FKS�FKC�S�IO:J8�TvI<FHXAL IO=�:<LvTM=jXALv:2G�% /$I +J'\�Nq�Tv=AC�SJFK7�Lv:<FKCV�dIO��L�FKCNXALv:<S<L�
9;GV^e9;TvL IO:<9;C�S�}�=A:<@
=;}oG�% /$I � '�UV����FHTp�]TM9;C �|L���:<F�I<I<LMC 9;S %�SJLML�L;3£��3N� gjl��O'

G�% /$I +J'	1 ,k-� " ]0 <
. $ _�/ ( � G.% /$I .�$1032 ' 9 G.% /$I .�$ _ 032W':� � % � '
®���L49;G�G�^HFKTM9DIOFH=ACBIO=~I<��L�T�9;SJL <D1 n~FKS�7�FHS<TM8VS<S<Lv7�FHC4#bG�G�LMC�7�F��  d3
5 6 � �D�
�� �2
 � ��� ��������� � ����� ������� ��� 7 � � ��� ��8�
RLvI~8VS�TM=ACVS<FK7VLM:�C�L���I�IO��LBTM=AC�7V8�TvI<FKC���@/LM7�FH8�@�IO=���Lh9��V=A@?=;�ALMC�Lv=A8�S }�:O9;T�Ip9;^ U1F 3£L;3
Tp�$9;:<9;TvI<LM:JFyYMLv7��Nq]9,}�:<9;TvIO9;^R7�FH@?LvC�S<FH=AC�<�9;: <$3 #dS<SJ8�@/FKC��/}�=A:�S<FK@/G�^HFKTMF�I q?I<��L�}�:O9;T�Ip9;^

¢



SJI<:<8�T�IO8�:JLPIO=/��LPS<Lv^H}O�oS<FK@/FK^K9;:�=;C�9;^H^R^KLMCV�;IO�]S<T�9D^KLMSvU�I<��LPS�Ip9;CV7$9;:<7��|Lv�$9�XmFH=A:b5)�63o%�g$'�FKS
@/=m7�F �$LM7�=;C�9;^H^|I<FK@/L�S<TM9;^KLvSMU$q�FKLM^H7�FKCV��%�SJLML L;3£��3N�£imU�g����O') 3 4768%�-/�9 -/(0 ' 3 ;�1�� 3 % +Jd�+ 0 ' 3 R Q�� % 
 '
����Lv:<L�IO��LdL��mG|=;C�LMCNI,<�� � kPFKS�IO��L�7VFH{|8�S<FH=AChL��mG�=AC�LvC�I %�=A:�}�:O9DTvIp9D^'7�FH@?LvC�S<FH=ACh=;}
IO�VL
9;SJS<=�TMFe9ZIOLM7?:O9;CV7�=A@ ��9;^K�6U�����FKTp�h��LMTv=A@/LMS5<�� 1 k =AC?��=A@/=A�ALvC�LM=A8VS�@/LM7�FK9 9DS�FKC?5&�63%�gB' '�3&_ C]5&�63N% 
 ' U��?�$9;S�I<��L�7�FK@/LMC�SJFK=AC`=;}�^KLvC��;I<�]9DC�7�+ 0 FKS�9~Tp�$9D:O9;T�IOLM:JFKS�IOFKT�I<FK@/L;3

��CB:O9DC�7�=A@ }�:<9;TvIO9;^KSvU�F 3£L;3NSJI<:<8�T�IO8�:JLMS�����FKTp�B9;:<L�S<Lv^H}O�oS<FK@/FK^K9;:\FKC?9 S�Ip9DI<FKSJI<FKTM9;^�S<LvC�S<LDU
5&�63�% 
 '���=A^K7VS 9;S�qm@/GVI<=;IOFHT�9;^H^Hq~}�=A:�+�� + 0 3 #dS<SJ8�@/FKC���}�=A: IO��L�S<9;�;L�=D}�SJFK@/G�^KFHTMF�I q�IO�$9ZI
5&�63�% 
 '
��=A^H7�S�}�=A:&9D^K^?+ UA=AC�L TM9;C,FKC�Tv=A:<G�=A:<9DIOL�IO��FHS19;C�=;@B9;^H=A8�S�7�FH{|8�S<FH=AC�:JLMS<8V^HI1FHCNIO=�IO�VL
SJIO9;C�7$9D:<7h7�F�{'8VS<FK=;CBLM��8$9ZIOFK=;C�UV5&�63�% n ' U�q�FKLv^K7�FHC������$9DI�� L�TM9;^K^$IO�VLdSJIO9;C�7$9D:<7h7�F�{'8VS<FK=;C
LM��8$9ZIOFK=;C =;C }�:<9;TvIO9;^KS*� ��� U

� G�% /�I +J'� + 1 g/ Q
	�_^` �
� / T / Q 	 _^` / _�� � G�% /$I +J'� / V I %�gjl '

����Lv:<L�K1 <�� 9 k�3 a�=;IOL`IO��9DI�5&�63�%�gjl '~:<Lv7�8�TMLvSBIO= 5&��3X% nW'~����LvC <�9 1 <�9DC�7
7�F�{'8�SJFK=AC���LMTv=A@/LMS�C�=A:J@B9;^ UVF 3 LD3^<�� 1 k~9;C�7� 1 lV3

®�=/7�FHS<TM8VS<S�IO��L�G�:J=AG|Lv:JI<FKLMS�=D}15&�63�%�gjl '�F�I�FKS�Tv=ACNXALvC�FKLvC�IbIO=~��:<F�IOL�F�I�9;S
� G�% /�I +J'� + 1 %c<�9 9 g 9 W'/ `���� � G.% /$I +J'� / , g/ � � 3 G.% /$I +J'� / 3 I %�gAg$'

����=ASJL4L��V9;TvI�S<=;^K8VI<FK=AC�FHS�S<FK@/G�^�q
G.% /$I +J'	1 P,Q
�+ Q���R 3 L��VG�T 9 / Q �< 3� +BV %�gykW'

9;S4T�9;C���L?X;LM:<F �$LM7��Nq�7�FK:JLMT�I�S<8V��SJI<FHIO8mIOFK=;C�FKC 5)�635%�gAg$' U�����Lv:<L�< & 1 k�< 9$d�<��\3]®���L
C�=A:J@B9D^KFyYM9DIOFH=AC�}�9;TvI<=A: PXQ � TM9;C,�|L�=;�VIp9;FHC�LM7�}�:J=A@ IO��L�Tv=AC�7�F�IOFK=;Ca[^]0 < /,/ Q
	�_^` G.% /$I +J'	1
gAU&q�FKLv^K7�FHC�� P _^`Q � 1 < Q��S_^`� b %�< & dAkW' 3�_ C�I<��Lh}�:O9;T�Ip9;^ ^KF�IOLM:<9DIO8V:<L;U�< & FKS�7VLMC�=;I<LM7 9;S�IO�VL
S<G�LMT�IO:<9;^�=A:�}�:O9;T�IO=AC�7�FH@?LvC�S<FH=AC�U�9;C�7�=;�|L�qmS�g�� < & � < %�SJLML�L;3£��3s�£iVU|g����O'�3)Q$=A:�}�:O9;T�Ip9;^
G�LM:<Tv=A^e9ZIOFK=;C�TM^K8VSJIOLv:<S�}�=A:�FKCVSJIp9DC�TML�< &�� ¢?dDnV3?f�^KL�9D:<^Hq;U
5&��3�%�gykW'd:<Lv7�8�TvLMS4I<=�5&�63�% kW'
����LvCH<�� 1�k~9;CV7�< & 1 <$3

� L�Tv=AC�S<FH7�LM:�C�L���I�I<��L�
9;G�^K9;TML�I<:O9;C�S�}�=A:<@ =;}�5)�63N%�gAg$'�Um����FKTp� T�9;C`��L���:<FHIJIOLvC]9DS%�T�}�3{�mLMTD3�kW'
� G�% /�I!� '	1 %c<�9 , g 9 <��s'/ `���� � G�% /�I!� '� / , g/ � � 3 G.% /$I � '� / 3 I /;� l %�gjn '

�



_ CNIO:J=m7�8VTMFKCV��C�=j�¬IO��LdXD9;:JFe9;�V^KL�� 1 / � `cR Q�� Um� L�=A�VIO9;FKC/}�:<=A@ 5&�63�%�gjnW'&I<��L�7�F�{'Lv:<LMCNI<Fe9;^
LM��8$9ZIOFK=;C < 3 � %��u'<	� 3 , %c<�9 , g 9 <��s'

�
< � %��u'<	� 9 � � � %��u'	1�l %�g�¢?'

����FHTp� FHS I<��L�9;C$9;^H=A�A=A8VS IO=,5&�63�%�i '�UV9;C�7`G�:<=�TMLvLM7`SJI<8�7Vq�FKCV��IO��L�9;S�q�@?GVI<=;IOFHTb}�=A:J@?S�=;}
� %��u' ����FKTp� ��FK^H^'IO8�:JC�8�SJLv}�8�^\^e9ZIOLM:�}�=A:�Tv=AC�SJI<:<8�T�IOFHC��B�ALvC�LM:<9;^KFZY�9DI<FK=ACVS�=;}�I<��L4GV:<LMSJLMCNI
IO�VLM=A:�qA3

®�= 7�=�I<��FKSvU1��L�}�=A^H^K=j� IO��L�S<9;@/L�SJIO:<9DIOLv�;q�FH^K^H8�SJI<:O9DI<LM7�FHC #dG�G�LMC�7VF � #43 _ C�IO�VL
^KFH@?F�I���� ��U\� Lh9;SJS<8�@/L,IO��LB9;SJq�@/GVIO=;I<FKT~}�=A:J@ ��� ]��Q � %��u' � � _�� L��mGN% 9 �	���='�U19DC�7
S<8V��SJI<FHIO8mIOFKCV�/F�I�FKCNIO=,5&�63�%�g�¢ '�UV� L ��C�7

� Q�� �	� ]��Q
� %��u'21 �	� ]��Q�� %��u'
� 3 ��
�%�
 ,f<�� 9 <�9$' , �	�o%c<�� 9 <�9 9 � , k
o''� �

, % � 3 � 3 � 3 � 9 � Q�� '�� I %�gy�W'
����Lv:<L�� Q�� 1 < 3 d=<	� 3 , � %c<�9 , g 9 <���' d-�^�y<ed=<	� 9 � Q
� _ 3 3&®���8�SvU�IO=~^HL�9;7�FHC���=A:J7�LM: %�Tv}�3
5&�63�% #�kW' ' I<��LhSJLMTM=;C�7 9DC�7�IO��FH:<7�I<LM:<@/S�FHC�5&��3"%�gy�W' @�8�SJIPX;9DC�FKSJ� 9;C�7�� L�=A�VIp9DFKC�U
�&1 � _^` ��FHI<�

��1 <��
k 9;C�7 
H1 <��

¢ %�< & 9 g$' �
®���L ^KFH@?F�I � � l~FKS�7VLMS<Tv:<FH�|Lv7��NqhIO�VL49DC�SO9DI Y ��� 0 �Q�� %��u' � g 9�� ����^KLM9;7�FKCV��IO=

� Q�� ��� 0 �Q�� %��u' � 1 9���� % � ,K< 9 9 <��s' 9 � Q � _ � �	� 0 �Q
� %��u' � l

����FHTp�]TM9;C]��L�SO9DI<FKS �$LM7 FH} � 1 <�� 9 <�9
�ALvC�LM:<9;^KFZYMFKCV�`I<��LBS�Ip9;CV7$9;:<7�:<LvS<8�^�I�5&�635%�#d¢?' 3`ab=;I<L/I<�$9DI }�=A:�}�:O9;T�Ip9;^HSMU�<�� � < 9AU�F 3£L;3� � lm3

WbCV}�=;:JIO8VC$9DIOLv^Hq;U
I<��L,:<LvS<8�^�I 5)�63�%�gjkW'dFKS�=ACV^Hq�G�9;:JI<Fe9;^H^Hq`TM=;:<:<LvTvI4S<FHC�TML,FHI�7�LMSJTM:<FH�|LvS
� LM^K^�IO�VL�S<TM9;^KFHC���:<LM�;FK=AC / : + `cR Q�� %�SJLML�LD3 �V3�� �mU�g�¢VU�g����O'�U��V8VIB}�9;FH^KS~:JLM�N9;:J7�FKCV��IO�VL
9;S�qm@/GVI<=;IOFHT~^KFK@/FHI /�� + `cR Q � 3,_ C�7VLMLM7'U��$9;SJLM7�=AC�TM=A@/G|Lv^K^HFKC��hL�X�FK7�LvC�TML/TM=A@/FKCV�h}�:<=A@
��=;IO��C�8V@?Lv:<FKTM9;^&:<LvS<8�^�IOS49;C�7�S<T�9D^KFKCV��9;:J�A8�@/LMCNIOS�%�SJLML/L;3£��3��£i�U �mU�g�nmU)g����O'�U\FHI FKS�C�=j�
��FK7VLM^Hqh9;TMTvLMGVI<LM7 IO�$9DI

G.% /$I +J' � g+ Q���R 3�� /+ `cR Q�������� L��mG! 9 g" � /+ `cR Q����$#&% %�gji '
i



XD9;^KFH7�FKC�IO�VL :<9;C��AL / � + `cR Q�� U�����LM:JL
� 1 <��<�� 9 g �

®���LbTM=A:J:<LMT�I�L��mG�:<LvS<S<FH=ACh}�=A:&IO�VLbL��VG�=AC�LvCNI�� ] FKS�SJI<FK^K^VC�=;I ��CV=y��C`9DTMTM8V:O9DI<LM^HqU%�S<LvLbIO�VL
7�F�{'Lv:<LMCNI�9DI<I<LM@/GVIOS
FHC4LD3 ��3�� gAg;U�gyk�U�g�¢�� UA9;CV7P:<L�}�SM3jIO�VLM:<LvFKC�' 3�®\=d:JLMTv=yX;LM:\IO��L 9;SJq�@/GVIO=DIOFKT
��LM�$9�X�FK=A:"%�gji ' U;� L�:JLMSJ=A:JI1I<=�9�7�FH{|LM:JLMCNI�9;G�GV:<=N9;Tp�,�$9DS<LM7,=AC�I<��L�TM=;C�TMLvGVI�=;}$}�:O9;T�IOFH=AC$9;^
7�Lv:<FHXD9DI<FHX;LMS %�SJLML�L;3£��3N� gy�mU�gjimU6kAk��O'�3
� 7 � �D�"�	�������;8 � ���\���o����� � ����� �	���.���
����� 	 ����
 � #� ���b	������ 	

��L�SJIp9D:JI&=A8mI1��FHI<��IO��L�
9;G�^K9;TML�IO:<9;C�SJ}�=;:<@/LM7,5&�63{% �W' U;IO�$9ZI1��L�CV=y����:<F�IOL FHC�IO��L }�=A:<@
� G.% /$I � '	1 � Q G.% /$I � '	4 T %c< 9 gB'/ �

� / , � 3� / 3 V G.% /$I � ' %�g��W'
9;C�7�^H=m=;�`}�=;:�9;C�=AG�LM:<9DIO=;:��� Q S<8�Tp��IO��9DI��� Q�� �� Q 1�� Q 3�®��VL~S<FK@/G�^HLMSJIdTp��=AFHTML��$9DS
IO�VL�}�=;:<@

�� Q 1�� T �
� / ,�� / V I ��F�IO� � 1 < 9 g

k I %�g�� '
����FHTp��TM=AFHC�TMFH7�LMS
��FHI<�4I<��L�L���9DTvI1:JLMSJ8�^HI\}�=A:�<D1�g�9;C�7D<D1 nVU;9;S�TM9;CP��L�LM9;S<FH^Hq�X;LM:<F �$LM7'3
ab=j��U65&�63�%�g��W'�TM9;C �|L���:JFHI<I<LMC FKC`FHI<S�E¡SJ��8$9;:<L�� :J=m=;I�FV}�=A:J@ 9;S %�SJLML L;3£��3N� 
VU�gjl��O'�U

� `cR 3 G.% /$I � '	1 �� Q G.% /$I � '	1 9 � G�% /�I!� '� / 9 � / G.% /$I � ' %�g�
 '
����Lv:<L4� L �$9�XALPTp�V=AS<LvC�IO��L @/FKC�8�S�S<FH�AC]SJFKC�TvL4F�I�FKS�IO��L =AC�^�q�Tp��=AFHTML TM=A@/G$9DI<FK��^HL���FHI<�
9���=A8�C�7VLM7�SJ=A^K8VI<FK=AC�=;}�G.% /$I � '�}�=A: / � ��3�5&�63"%�g�
 '�FKS IO��L/}�:O9;T�IOFK=;C$9;^)7�LM:JFHXD9DI<FHXAL
LM��8�F�XD9;^KLvC�I4IO=�I<��LhS�Ip9;C�7�9;:<7�}�=A:J@ 5)�635%�g��W' U�����Lv:<LhF�IOSPC�9;@?L?TM=A@/LMS }�:<=A@ IO�VL?}�9;T�I
IO��9DI�IO��L/^KL�} IJ� ��9;C�7 S<FH7�L?=D}�IO�VL/Lv��8$9DIOFH=AC FHS�:<Lv^e9DI<LM7 IO=`IO��L?
9;G�^e9DTML~IO:<9;C�SJ}�=;:<@�=;}�9
}�:O9DTvIOFH=AC$9;^|7�LM:JFHXD9DI<FHXAL�=D}�=A:J7�LM:�g$d;k %�S<LvL4LD3 ��3N� gy��URgjimU�kAkB��' 3

®���L S<=A^H8VIOFH=AC�=;}�5)�63N%�g�
 '�T�9DC]��L�=A�VIp9DFKC�Lv7]9ZI�=AC�TML�q�FKLv^K7�FHC���U
G.% /$I � '	1 G 0 % � ' g% / � `cR 3 '�� L��mGN% 9�/ � `cR 3�' % k;l '

�



����Lv:<L�G _^`0 % � ' 1 � `�_eQSR 3 b � %c< ,�g$'JdAk���FKS47�8�L?I<=]I<��LBC�=;:<@?9;^KFZY�9DI<FK=AC�=;}"G�% /�I!� ' 3`®���L
:<LvS<8�^�I�5&��3{% k;l '�Tv=AFKC�TvFK7�LvS1��FHI<�,I<��L�L��V9;T�I =;C�LMS�5&�63{% �W'�FHC,I<��L�T�9DS<LMS�<D1 gb9DC�7�<&1 nV3
_ Ca<D1�kmUAFHI�FKS�=AC�^�q�9;S�q�@?GVI<=;IOFHT�9;^H^Hq�Tv=A:<:JLMT�I�U�9;C�7PC�=;IOL IO�$9DI1�|LvT�9;8�SJL�=;}6C�=A:J@B9D^KFyYM9DIOFH=AC
IO�VL GV:<Lv}�9DTvIO=;:�FHS�kWd $ �1 g � gyk �;¢�UVFKC�S�IOL�9D7]=;}\IO�VL L��V9;TvI�XD9;^K8VL � �NdAk*1�g � kA�DnAnV3
����� ��� � ��� �\���
����	 "d#$�&%'���)(�	

��L�TM=ACVS<FK7VLM:�C�=j� IO��L�}�:<9;TvI<FK=AC�9;^�7VFH{|8�S<FH=AC]X;LM:<SJFK=AC =;}�5&�632%�gAg$'�U'FKC�G$9D:JIOFHTM8�^K9;:�=;}�FHIOS

9;G�^K9;TML�I<:O9;C�S�}�=A:<@ 5)�63N%�gjn '�3&_ C]9;C$9D^K=A�;q/IO=?5&�63N%�g�� ' UV� L4@?9;�;L�I<��L 9;C�S<9DI8Y

�� Q�� 1 9 g/��� T �
� / ,��� / V % kmg$'

����Lv:<L FHIOS�9DS<S<=�TMFK9DIOLv7�}�:O9;T�IOFK=;C$9;^�7�F�{'8VS<FK=;C�LM��8$9DI<FK=AC`:<LM9;7�SvU

� `cR 3 G.% /$I � '	1 �� Q�� G�% /�I!� ' � % kAkW'
®���LvC�U$}�:<=A@ 5)�63�% k�g$' ��L �$CV7

�� Q���� �� Q�� 1 g/ 3 �� � 3� / 3 , k
�� 9 �/ `�� 3 �� �

� / , �� % �� 9 g 9 �W'/ 3 � 3 �� I % k;n '
����Lv:<L;U�IO= �|L�Tv=AC�S<FHSJI<LMCNI���F�IO�?5)�63u%�g�n '�UNIO�VL�Tv=AC�7�F�IOFH=AC�S k �*1  9;C�7Bk

�� 9 �*1 ��@�8�S�I
��L S<9DIOFHS �$Lv7�U�q�FKLv^K7�FHC��

� 1 
k 9;C�7

�� 1 <��
¢ %c< & 9 g$' � % kD¢?'

®���8�SMU)=A8V:PS<��8$9D:<L��o:<=�=;I�% }�:O9;T�IOFH=AC$9;^)7�Lv:<FHXD9DI<FHX;LB'�=AG|Lv:O9DI<=A:�5&�63"% kmg$'�FKS LM��8�FHXD9;^HLMCNIPI<=
IO�VLP=A:JFK�AFHC$9;^�=ACVL�5&�63	%�g�n ' FKC]I � =hTM9;S<LvSM3d®��VL �$:<S�I�=ACVLP=�TMTM8V:<Sb���VLMC

�� 1 lVU�F 3£L;3�}�=A:< & 1�gA3�®���FKS�:<LvS<8�^�I Tv=A:<:JLMSJG|=ACV7�S�IO=�IO=;G|=A^H=A�AFHT�9;^H^Hq =AC�L�� 7�FH@?LvC�S<FH=AC$9;^V}�:<9;TvIO9;^KSvU�S<8�Tp��9DS
G$9DI<��S1�ALvC�LM:<9DIOLv7,��qP:O9;CV7�=A@ � 9;^H��S&=A:�SJLM^H}O� 9�XA=AFH7�FKC��b:O9;CV7�=A@ � 9;^H��S�%�S<LvL�L;3£��3^� i��O'�UN9DC�7
FK@/G�^HFKLMS�IO�$9ZI�<���1 k=<�9A3&®���FKS�FHS�=AC�L�=;}\IO��L�}�Lv��T�9;SJLMS�FKC�����FHTp� � L4TM9;C`T�9;^HTM8�^K9DIOL*<��
L��V9;T�IO^�qAU$9DI�^HL�9;S�I�FKChI<��L�S<LvC�S<L�IO�$9ZI�FHI�FHS�TM=A@/G�^HLvIOLv^Hq?�AFHX;LMC`�NqhS�Ip9DI<FKT�L��mG�=AC�LvC�I<SbSJ8�Tp�
9;S"<�9A3&®���L�=;I<��LM:�T�9;SJL�}�=A:�����FHTp�`5)�63�% kmg$' FHS LM��8�F�XD9;^KLvC�I�IO=~5&�63�%�g�n ' TM=;:<:<LvS<G�=AC�7�S I<=
IO�VL ^HFK@/FHI

�� 1 g , � 1 <���dAk�U�F 3£L;32< & 1�nm3
®���L S<=A^H8VIOFH=AC�=;}�5)�63N% kAkW'�T�9DC]��L�=A�VIp9DFKC�Lv7]9D^KS<=,LM9;S<FH^HqAU

G.% /$I � '	1 P 0� `�_eQ � R 3 g% / � `cR Q � ' �� L��mG � 9 k<�� / Q � R 3 � `cR 3 � % kA�W'
�



����FHTp�~FKS1Lv��8VFHXD9;^KLvCNI1IO=dI<��L�9;S�qm@/GVI<=;IOFHT�:<LvS<8�^�I&7�FHS<TM8VS<S<Lv7?FHC~5&�63�%�gy�='�3\®���FKS&FHS19;C�=DIO��Lv:
L��V9;@/G�^HL�=;}�IO��L�^HFK@/FHIO9DIOFH=AC�S~=;}�IO�VL�}�:O9;T�IOFK=;C$9;^�7�FH{|8�S<FH=AC LM��8$9ZIOFK=;C+����FKTp�¬��=A^H7�ShFHC
�ALvC�LM:<9;^b=;C�^Hq�9;S�q�@?GVI<=;IOFHT�9;^H^Hq;U F 3 LD3�}�=A: / � ��3�#bSB7�FHS<TM8VS<S<Lv7 �|Lv^K=j��U IO�VL�FKCNX;LM:<SJL

9;G�^K9;TML�IO:<9;C�S�}�=A:<@.=;}15&��3o% k;�W' 7�=mLvSbCV=;Id��LM��9jX;L�9;S�FKC]5&�63�%�gykW'�����LMC / � lV3 ®���FHS
TM=;C�SJI<FHIO8mIOLMS�I<��L�@B9;FHC�7�:O9����$9DTp��=;}�I<��L�}�:O9;T�IOFH=AC$9;^�7VFH{|8�S<FH=ACh}�=A:<@?9;^HFKS<@ 3

����� � �����
#$�)(/"���� � �!��� � ��� �\���
� ��	+"�#$�&%'�V�)(�	

_oI�FKSdFKC�S�IO:<8VTvIOF�XAL�I<=�SJIO8V7Vq 9h�ALvC�LM:<9;^KFZY�9DI<FK=AC�=D}�5&�632% kAkW'�����FHTp��� L,9;SJS<8�@/L�IO=`��L~=;}
IO�VL�}�=;:<@

� `cR � G�% /$I � '	1 9 g/ ��� � G�% /�I!� '� / 9 �/ `������ G.% /$I � ' % k;i '
����Lv:<L?I<��L,L��mG�=AC�LMCNI<S;� 9;C�7 ���9;:JL/:JLM^K9DIOLv7��Nq��o%�g , �� ' 1 <��\U\��8VI49;:JL?=;I<��LM:���FKSJL
9;:J��FHI<:O9;:�q�=A��Lvq�FKC�� �����lmU � � <���9;C�7 �	�1 l/FKC �ALMC�Lv:O9;^ 3�®���L4S<=A^H8VIOFH=AC`=;}&5&�63o% k;i '
FKS G�% /�I!� '	1 P 0��`�_eQ � R 3 g% / ��`cR Q � ' � L��mG � 9 �<�� % / � `cR Q�� ' `���� � � % k �W'
����Lv:<L�IO��L�C�=A:J@B9D^KFyYM9DIOFH=AC?}�9DTvIO=;:�FKS��AF�XALMC �Nq

P _^`0 1 T <��� V � � Q 	�_ � � R Q � _^` b � �<�� %�<�9 9 � ' � �
ab=j� � L��$9�XAL�IO��L�LM^HLM@/LMCNIOS�I<=/7VFKS<Tv8�S<S�IO�VL49DSJq�@?GmIO=;I<FKT���LM�$9�X�FK=A: / d�+ `cR Q�� � g =;}G.% /$I +J'19;SJS<=�TMFe9ZIOLM7~I<=�I<��L�FKCNXALv:<SJLd
9;G�^K9;TML I<:O9;CVSJ}�=A:J@ =;}'5&��3u% k �W'"%�SJLML�9;^HS<= #dG�G�LMCV7�F �

f"'�3 ��L�7�=~IO��FHS��Nq�L�XD9;^K8$9ZIOFKCV��IO��L 
9;G�^K9;TML�I<:O9;C�S�}�=A:<@ 5&��3�%�¢?'�8�S<FHC��~IO��L 9;CVSO9DI Y
G.% /$I +J' � g+ Q � R 3 � /+ `cR Q � ��� � � L��mG�
 9 g" � /+ `cR Q � �$# � � � � �� I % k � '

9;C�7�9;G�GV^Hq�FKC���I<��L,SO9;7�7V^KL��oG|=;FKCNI�@/LvIO�V=m7 %�SJLML/L;3£��3�IO��L/9;GVG�^KFHT�9DI<FK=AC�I<= I<��FKS�GV:<=A��^HLM@
7�FHS<TM8VS<S<Lv7�FHC � gjl��O'�3&®��VL4:JLMS<8V^HIOS�}�=A: I<��L�L��mG�=AC�LMCNI<S � � ] 9;CV7 � � %� � '�9;:<L

� � ] 1 <��<�� 9 %�g ,  � ' T %�g , ���'
k %c< & 9 g$' 9 � V % k 
 '

9;C�7
� � %� � '21 <���%�g , ���'<�� 9 %�g ,  � ' � % nAl '






®���L ^e9DIJIOLv: :<Lv7�8�TMLvSbI<=/=;8�:�7�LMSJFK:<Lv7]:JLMSJ8�^HIb5&�63N%�gji '�����LvC  � 1 lVU�F 3£L;3 � � % l '21 � U$9DC�7
IO=]IO��LhS�Ip9;CV7$9;:<7 7�FH{|8�S<FH=AC�Lv��8�9DIOFH=AC�=AC }�:<9;TvIO9;^KS45&�63�%�gyk='�U�FHC IO�VLh^KFH@?F�I�=;}�^e9D:<�AL / U
����LvC  ��1 <���dAk 9 g;U&F 3£L;3 � ��1 <��\3 ®���L�TM9;S<L  �51 l�TM=A:J:<LvS<G�=AC�7�S�I<=�IO��L�SJFK@/G�^KL
L��mG�=AC�LvC�I<Fe9;^�7�LvT�9�q G.% /$I � ' ��L��VGN% 9,/ � `cR Q�� '�U�����FKTp�hFHS�I<��Ld7VFK:<LvTvI�}�:O9;T�Ip9;^6Tv=A8�CNIOLv:<G$9;:�I
=;}\IO��L�S�Ip9;C�7�9;:<7 :<LvS<8�^�IOS�5&��3�% �W'�3

2b=j� LvXALv: 9;S&@/LMCNI<FK=AC�Lv7,9;��=yX;L;UNIO�VLbQ�E�5 }�9;FH^KS\IO=�7�LMSJTM:JFK��L IO��L���LM�$9�X�FK=A:�=;}sG.% /$I +J'
9;:J=A8�C�7 IO��L4=A:<FH�AFKCM% / d�+ `cR Q � � l ' U6q�FHLM^K7VFKC��,FKC]�ALMCVLM:O9D^�9�%�� L�9;�6U|8�S<8$9D^K^HqhFKCNIOLv�A:O9;�V^KLB'
7�F�XALM:J�ALMCVTML;U�9;S�=ACVL�T�9;CBS<LMLb}�:<=A@ IO�VLdL��mG�^HFKTvFHI FKCNXALv:<S<L�I<:O9;CVSJ}�=A:J@ 5&�63�% f�kW'�3 � L���9jX;L
IO:JFKLv7�IO=]@?=�7�F�} q�5&�63"% kDi '�FKC 7VFH{|LM:<LvCNI4��9�qmS�I<=�SJ=A^HX;L/I<��FKSaE¡GV:<=A��^HLM@�=;}�IO��L?=A:<FH�AFKCsF�U
��8VI ��FHI<��=A8VI�:JL�9;Tp�VFKC�� SO9DI<FKS�}�9;TvI<=A:Jq�:JLMSJ8�^HI<S %�Tv}�3 #dGVG�3\E*'�3B��I<��LM: G�=AS<SJFK��^HL�}�=A:<@/S�=;}
IO�VL }�:<9;TvI<FK=AC$9D^�7�FH{|8�SJFK=AC`LM��8$9ZIOFK=;C %�S<LML L;3£��3��£k;n��O'�7V=?C�=DIbSJ=A^HX;L I<��FKS�FHS<S<8VL LvFHI<��LM:v3 ��L
7�FHS<TM8VS<S�9 �$C$9D^19DIJIOLM@/GVI�I<=�TM=A@P��FKC�L4�|=DIO��IO�VL~:<LMSJ8�^HI�5)�632%�gykW' U|XD9;^KFH7]}�=A: / : + `cR Q
� U
9;C�7`IO�VL49DSJq�@?GmIO=;I<FKT�=AC�L�5&�63�%�gjiW'�UVXD9;^HFK7h}�=A: /�� + `cR Q
� 3
� � ������� �"�	�� � 
 7���� � ��� ����� � ���\�������.� � ����� �	������.� 7 � �D�"� �;8�
_ C~IO��L�}�=A^H^K=j��FKCV��UZ� L�IO:�q�IO=�FH@?G�:J=jXAL�=AC~IO�VL }�=A:<@�=;}|I<��L�SJIO9;C�7$9D:<7/7�FH{|8�S<FH=AC�Lv��8�9DIOFH=AC
5&�63	%�g�l '�:<9DIO�VLM:bI<�$9;C�=;C�FHI<S�}�:<9;TvI<FK=AC$9D^\7VLM:<F�XD9DIOF�XAL TM=A8�CNI<LM:<G�9;:JIM3 ��L4��:<F�IOLP5)�63�%�gjl '
FKC�I<��L�}�=A:<@ U

� G�% /$I +J'� + 1 g/ Q
	�_^` �
� / T / Q 	 _^` / _��
	 � /+ `cR Q�� � � G�% /�I +J'� / V I % nVg$'

����Lv:<L 	 %��u'�U\=A��Lvq�FKCV� 	 %��u' � g/}�=;: � � lVU\FKS49 SJT�9;^HFKC��`}�8�C�T�IOFH=AC����V=AS<L/}�=A:<@!}�=A:
� � g~C�LvLM7�S�I<=��|L~7�L�IOLv:<@/FKC�Lv7�3�Q$=A:b=A8�:�G�:JLMS<LvCNI4GV8�:<G�=AS<LvSMUR� L~TM=AC�SJFK7�Lv:�C�L���I�IO�VL
9;S�qm@/GVI<=;IOFHT��|Lv�$9�XmFH=A:�=;}�5)�63�% nmg$'��Nq 9;S<SJ8�@?FHC��~IO�$9ZIXG.% /$I +J'�=;�|L�qmSb5&�63o%�gji ' 3&_ C]IO�VL
^KFH@?F�I ��4 / d�+ `cR Q�� � gAU���LdL��mG|LvTvI�I<�$9DI 	 %��u' ��� � ��� Um9;C�7h7�L�IOLv:<@/FKC�L  & SJ=PIO�$9ZI�IO�VL
:<LvS<8�^�IOFHC�� G�% /�I +J'dFKS�TM=;C�S<FHSJIOLvCNI ��F�IO��5&�63�%�gji ' 3~®�=`7�=`IO��FHSMU�� L?SJ8���S�IOFHI<8VIOL/5&�63�%�gji '
FKCNI<=P5&�63s%�nVg$' Um9DC�7B@?9;�;L�8�SJLd=;}|IO��L�}�9;TvI�IO��9DI � 	 % / d$+ `cR Q � 'Jd � / 1  & 	 %��u'Jd / 3 � L �$C�7�U
9 T <�9<�� , � ]<�� V , �" <�� � # 1 � _eQ �	 %��u'�% <�9 9 <�� ,  & , � ] ' � ]

9 � # _eQ �	 %��u'�% <�9 9 <�� ,  & , � , k � ] ' � " , � 3" 3 � 3 # _eQ �	 %��u' � % nNkW'
gjl



10
−2

10
−1

10
0

10
1

10
2

r

10
−2

10
−1

10
0

10
1

10
2

r−
(d

w
−

2)
 f(

r)

t=1

t=10
3

Q�FH�A8�:<L gA�&®���Lb}�8�C�TvI<FK=AC / _ � Q��^_ 3 � 	 % / ',%�Tv=ACNIOFKC�8�=;8�S ^KFHC�LB'1XALv:<SJ8�S / U�����LM:JLdIO��LdS<T�9D^KFKCV�
}�8�C�T�IOFH=AC 	 �$9DSP��LMLMC�IO9;�;LvC 9;S 	 % / ' 1�g*, % / d�+ `cR Q�� ' Q���_ # U���F�IO� � 1!gA3 � Lh��9jX;L
TM=;C�S<FH7�LM:JLM7 }�=A:BFH^K^H8�SJI<:O9DI<FK=AC IO��L�T�9;SJLMS +�1 gK%�IO=;G+TM=ACNI<FKC�8�=A8�S�^HFKC�L('/9DC�7 +�1 g�l �%���=;IJIO=A@ Tv=ACNIOFHC�8V=A8�S�^KFHC�LB' UVIO��L 8�C�F�I�=;}1^HLMC��DIO� �$9;S��|LvLMC Ip9;�DLMC�Lv��8$9;^
=AC�LDU|9DC�7]��9jX;L
Tp��=ASJLMC <�� 1 nVU6qmFHLM^H7�FKC�� � 1 n d;km3b®��VL�7$9;SJ��LM7�^HFKC�L�:<LvG�:<LvS<LvC�I<S�IO��L4}�9;TvI<=A: / _ � Q
��_ 3 �
TM=;:<:<LvS<G�=AC�7�FHC��,IO=,IO��L�SJIO9;C�7$9D:<7���LM��9jX�FH=A: 	 1 gA3�a�=;IOFHTML�IO�$9ZI�}�=;:�+	1 g4=;C�^Hq?X;9D^K8�LvS
=;} / : g�G�^K9jq�9,:J=A^KL�%�S<LvL 7VFKS<Tv8�S<SJFK=AC FKCU�mLvT;3Rg$' 3
®\=?��L�TM=ACVS<FKS�IOLvC�IMU 	 @P8�SJI�=A��Lvq 	 %��u' � # _eQ � � �?U�F 3£L;3

 & 1 <�� 9 ��I
9;C�7`� L =;�VIp9;FHC�U

g<�� 1 � " � I
����FHTp��FKCP9;7�7�F�IOFK=;C4^HL�9;7�S\IO=�IO��L :<LMSJ8�^HI � ] 1�lV3 #dC�FH^K^H8�SJI<:O9DI<FHXAL&L��V9;@?GV^KL�=;}�9bSJ8�FHIO9;��^KL
��LM�$9�X�FK=A:&=D} 	 %��u'�FKS�7�FKSJG�^e9�qALv7,FKC,Q�FH��3Vg }�=A:1I<��L�T�9DS<L�<�� 1 nV3�ab=;I<L IO�$9ZI&IO��L�7�F�{'8VS<FK=;C
TM8V:<:<LvCNI�UV��LMFHC�� G�:<=AG�=A:�IOFK=;C$9;^VI<= / _�� 	 % / d�+ `cR Q � ' � G�% /�I +J' d � / %�SJLMLdLD3 �V3�� 
��O'�U�FKS�LMCV�$9;C�TvLM7
9DI�^K9;:<�;L�7�FKS�Ip9;CVTMLMS�SJFKC�TvL�%�FKC�=;8�: L��V9;@/G�^HLB' / _�� 	 % / d�+ `cR Q � ' � / `cR 3 }�=A: /�� + `cR Q � 3&®���FHS
FKCNI<:<FK�;8�FKC���:JLMSJ8�^HI/:<Lv@B9DFKC�S�I<=���L]8VC�7�LM:JSJI<=m=�7�U q;LvI?IO��L`G�:JLMS<LvCNIhS<Tp�VLM@/L�S<8V�A�ALMS�IOS?9
}�=A:J@B9;^|S<=A^H8VIOFH=AChIO=~I<��L�G�:<=A�V^KLM@ 3

gAg



� � ���� 8(�
�(��� � � � � ��� �
��L��$9�XAL�7�FKSJTM8�SJS<Lv7�7�F�{'Lv:<LMCNI�}�=A:J@?S�=;}
IO��L�7�F�{'8VS<FK=;C�LM��8$9DI<FK=AC�=AC�}�:<9;TvIO9;^'S�IO:<8VTvIO8V:<LMSv3
��LB�$9�XALBS<��=j��C�IO��9DIPSJ=�}�9;:�I ��=�7�FH{|LM:JLMCNI�Lv��8�9DIOFH=AC�SPSJLMLv@ I<=���LBC�LvLM7�Lv7�}�=A:4LM9;Tp�
=;}&I<��L~7�FH{|8�SJFK=AC]:<LM�;FK@/LMS / : ) 9DC�7 / � )�U'����Lv:<La) � + `cR Q � 3�®���L�}�=A:J@?Lv:dFHSb� LM^K^
7�LvS<TM:JFK��LM7 �Nq 9,S�Ip9;CV7$9;:<7`I q�G|L =;}�LM��8$9DI<FK=ACM%�Tv}�365&�63N%�gjl 'J'�U

� G�% /�I +J'� + 1 g/ Q
	�_^` �
� / T / Q 	 _^` / _�� � G.% /$I +J'� / V I / : ) I % nAn '

����Lv:<L  1 <�� 9 kmU�����FK^HL�IO��L�^e9DIJIOLM:?�Nq 9 @/=A:<L�LM^e9D�|=A:<9DIOLv7 }�:O9DTvIOFH=AC$9;^�7�F�{'8VS<FK=;C
LM��8$9ZIOFK=;C�UV����FHTp��FKC`
9;GV^e9;TvL�7�=A@?9;FKC�:JL�9;7�S %�Tv}�365&�63o% k;i ' ��F�IO�  � 1 lW'�U

� `cR Q�� G.% /$I � '	1 9 � G�% /$I � '� / 9 � / G�% /$I � ' I /�� ) � % n;¢?'
®���L G�:J=A��^KLv@ =;}4��=j� I<=�=;�VIp9;FHC 9 SJFKC��;^KL�Lv��8�9DIOFH=AC ����FKTp� FKS 9;��^HL�IO=�FKCNI<LM:<G�=A^K9DIOL
��LvI � LMLMC�IO��LvS<L?I � =�9DSJq�@?GmIO=;I<FKT,:<Lv�AFK@/LMS�FHS S�IOFH^K^1=AG�LMC'U���8mI�9`G|=;S<S<FH��^KL,SJ=A^K8VI<FK=AC �$9DS
��LMLMC�FKCV7�FKTM9DIOLv7 %�Tv}�3
5&�63!% nVgB' '�3,Q$8�:�IO��Lv:�IO��Lv=A:<L�IOFHT�9;^1� =A:<��FKS�C�LvLM7�Lv7�IO=`Tv^e9;:JFH} q IO��FHS
FKCNI<:<FK�;8�FKC��P�|Lv�$9�XmFH=A:�=;}�7�FH{|8�S<FH=AC�=AC`S<Lv^H}O�oS<FK@/FK^K9;:�SJIO:J8�TvI<8�:<LvS 3 3

�S�	�BnJ�BkmlSq�jcn"j�p$km|2��i���� jci
	{�ci�� v�����q���l:n |clSi� q�k}��q�� �Bk�i�� iBlJlSq�|ck}i��Di��sp$km|�����jcp&q����$k�~�nS� |cq��c��v����i��$�m�*�}k���n�jci,jcp�q����*p$k�� q����*j�p$n����$k}~�nJ��|ck j ��i�����i��}i�����q"��i���j�p$nSk}�	�sq���� p$i�|��$k�j�q��}k�j �*���$��k����,jcp�n��i����(|cp$i��! "�$��i��$#Dq8~�n |{j�i&%Nk�'(��|�k}i�� q�������nJ��i����*)�����i���i�����q��Bx��+%Nn l:n,�.-�nJ�Nx�����xBv
gyk



� �
� ��� ���� � �
� g�� #P3|5&FKC�S�IOLMFHC�U����������
	����	������������
�����'U�gjnNk�%�g�
AlN�='��'FH��FK7'3����|U
�D¢ 
%�g�
;lN�W'��|FK��FH7�3
���'U � 
Vg.%�g�
;lN�W'�3

�£k��P[�3 c�3{�m@/=A^K8VTp��=j��S<�NqAU����������
	�� ��	��!���������
�#"��$U �A�;i %�g
AlAi ' 3
� n��4&3  �9;Tp��LM^HFKLv:MU����������
	$�&%('��)	���*+� ,.-0/1	 234'$56�
	87�56�:9;���
	&%1/�< 2	��:�)	�/��=	 >�>�>$?����|Uhk�g%�g�
;lAl '�3
� ¢=�4&3b>�LMFHTp��^ U��A@B50��	��:�DC.56/��$��	E�F�G%1*)��*+�
��*H�)'I���!�����J���)'$��U�%�WbC�F�XALv:<S<F�I q�=D}~®�L��V9;S

�&:<LMSJSMU #d8VSJIOFHC�U�g�
 �Al '�3
�£���P[�3�#d��:<9;@/=y��F�I8Y�9;C�7 _p3 #43���IOLM�;8�C�UK�45�'$�L	�*NM�5�5��O5QPR@ ��*F��	�9;��*H�)'I���TSU/��U'�*H�)56����U%�c)Lv:<^e9D�,2d9;:J:<FRE�Lv8VIOSJTp��U6®���8VC�U
g�
 �;¢?' 3
� i�� �|3$2b9jX�^HFKC 9;C�7]E�3^ �LvC��'#�Xm:<9;�$9;@ U1�V��W6���U'$	$�#�F�X�����J���)'$�ZY1[�U6i 
N��%�g
 � �W' 3
� ���  d3V�&F}�m�$9D8��A��C�LvS<S�q`9;C�7h_p3V�&:<=�T�9;TvTMFe9mU������J���)'I����\4	�W��)	�]_^`	�*+*Q	��=�badc
UV¢��A��%�g�
 �A�W'�� d36�DF}�m�$9;8��;��C�LMSJSJq]9;C�7 _p36�&:<=�T�9;TvTMFK9VU������J���)'I����\V	�W��)	�] r Y�"�U$n;l �;n %�g�
 �N�W'�3
� ��� #P3? �8VC�7�L;U��|3�2d9�X�^KFHC/9;C�7?243 5�3�>�=A@?9;C�U������J���)'I����\4	�W��)	�] r c�"�U�>biNk �D¢.%�g�
 
;l '�3
� 
��P[�3=L�FH=AC$9�9;C�7~2 3¡5�3D>�=A@?9;C�Ufe�56/g�:�����15QPh���������)'$����i�@ ��*j��	�9;��*+�)'I����������kT	��U	��l���
"1aRU$k;l 
An %�g
 
NkW':�$[�3{L�FK=AC�9~9;C�7]243 5�36>�=A@?9;C�U����������)'I� r ��m1aRU�� � %�g�
 
Nk='�3

� gjl��4243 5�3;>�=A@?9;CP9DC�7,[�3=L�FH=AC$9VUfe�56/g�:�����15QPh���������)'$����i�@ ��*j��	�9;��*+�)'I����������kT	��U	��l���
"1aRU$kmgjl ��%�g
 
NkW' 3

� gAg��4243 5�3m>�=A@?9;C/9;C�7?��3�#d^HLM@?9;CNqAU�e�56/g�:�����(5QPZ�����J���)'$�b��iU@ ��*F��	�9;��*H�)'I���������nkT	���o
	��l���d"��|U$n;¢Nl � %�g�
 
;¢ '�3

� gyk��4243 5�36>�=A@?9;C�U1�����J���)'I���U\4	�W��)	�] ¥pa`�$U��D¢NkAk�%�g�
 
A�W'�3
� gjn�� �|3�2b9�Xm^HFKC 9;CV7 #43s �8VC�7�L;U
FHCS(�l��'�*)���q�r�����ns#�
��56�l��	��$	I�t%1�J��*u	�9v��U
kDCV7�Lv7�3�URLM7�Sv3

#P3^  8�C�7�L49;C�7U�|362b9jX�^HFKC�U�%c�mG�:JFKC��ALv: c)LM:J^e9;��U  �LM:J^KFKC'U'g�
 
;i '�U�G'3	
 �m3
� g�¢=�4243 5�36>�=A@?9;C�U1S(�l��'�*)���q�4a�U$n � 
 %�g�
 
 �W'�3

gjn



� gy���4Q�3'[�9;FKC�9;:<7�F U|FHCBSU�I��'�*)���q�K�����tSU�l��'�*H�)56�����hC����
'�/�� /f�v�F�OC.56��*+�F��/g/�9 @B	$'$�������)'$��U
LM7�Sv3�#P3Df 9;:<GVFKCNIOLv:<F�9;C�7PQ�3D[�9;FKC�9;:<7�F U�%��mG�:JFKC��;LM:Rc)LM:J^e9;��U �¬FKLvC�a�Lv����=A:J�6UVg�
 
 �W'�U
G�36k 
mgA3

� gji��4> 3
2�FK^�}�LM:MU�� <L<�� �)'I��*H�)56���t5QP SU�l��'�*H�)56�����ZC����
'�/�� /L�;�F�&���������)'$��% � =A:J^K7 �mTMFHLMCNIOF �$T;U�mFKCV�N9;G�=A:<LDU$k;lAl;l '
� g���� �|362d9�X�^KFHC�E�3  �LMC�� #bX�:O9D�$9;@ U�s � �4/f���)56� �����;\4	I��'�*+�)56�����F�RS(�l��'�*)���q� �����;s#�
��56�:o

��	��=	I�;%1�J��*u	�9v��U�% f 9;@���:JFK7��AL�W�C�FHX;LM:JS<FHI q��):JLMSJSMU|f 9;@���:JFK7��;L;U6k;l;lAl '�3
� g����Pfd3N�mTp��8�^yYv�NqAU�fd3�5&SJS<L��|U1[�3
E�9�XmFHS<=AC'U #P3
Q$:O9;C�Y?9DC�7��,3 243
2�=;{|@B9;CVC�U e�56/g�:�����

5QP������J���)'$����i @ ��*j��	�9;��*+�)'I���`�����XkT	��U	��l����Y1Y�U6�A�DlVg.% k;lAl;l '�3
� g�
��4> 3$[]LvI YM^KLv:�9;C�7��V3���^e9D} I<LM:MU��h�������)'$�!\4	u<�56�:*j�4Y1Y
	�U�g�% kDlAlAl ' 3
�£k;l��P[�3
E�9�X�FKS<=;C�U\fd3
5&S<S<L��|U&fd3��mTp��8�^yYv�NqAU #P3
Q$:O9;C�Y?9DC�7��,3 243
2�=;{|@B9;CVC�U e�56/g�:�����

5QP������J���)'$����i @ ��*j��	�9;��*+�)'I���`�����XkT	��U	��l����Ydc
U$\k � 
 % k;lAlVg$' 3
�£kmg��Pfd3
5&S<S<L��|U&[�3
E�9�X�FKSJ=AC�U\fd3��mTp��8�^yYv�NqAU #P3
Q$:O9;C�Y?9DC�7��,3 243
2�=;{|@B9;CVC�U e�56/g�:�����

5QP������J���)'$����i @ ��*j��	�9;��*+�)'I���`�����XkT	��U	��l����Ydc
U	�An 
 ��% k;lAlmg$'�3
�£kAk�� _p3 [�3{�m=A�;=;^K=jX�U
�V3���^e9D} I<LM:�9;C�7!#43� �^K8�@/LMC'U������J���)'$����50�L���#a1a�U$¢ � % k;lAlAkW'�3
�£k;n��45�3� 9;:<�Z9;F U����������)'I����\4	�W��)	�]�¥p[1Y�U$¢NiVgAg���% k;lAlVgB'�3

g�¢



����� �������	�


 
 ��� � ���o�a���(� 7���� � �
_oI
FKSRFHC�SJI<:<8�T�IOF�XAL1IO=�7�L�IOLv:<@/FKC�L1I<��L)9;SJq�@/GVIO=DIOFKT&��LM��9jX�FH=A:R=;} � %��u'�UyFHC ��=;I<��I<��L �!� �
9;C�7 � � l�^HFK@/FHI<SMU&�Nq�9;G�G�:J=AG�:JFe9DI<LM^Hq SJI<8�7Vq�FKC���5&�63X%�i '�3 _ C�IO��L�}�=A:J@?Lv:~T�9;SJL;U�� L
9;SJS<8�@/L I<��L49;SJq�@/GVIO=;I<FKT�}�=A:J@ �	� ]��Q %��u' �� _�� L��mGN% 9 �u'�U|9;C�7 S<8��VSJIOF�IO8VI<L4F�I�FKCNIO=/5&�63% iW'�UVq�FKLv^K7�FHC��< 3 �	� ]��Q %��u'<	� 3 , %�< 9 g$'

�
< ��� ]��Q %��u'<
� 9 �	� ]��Q %��u' 1 �	� ] �Q %��u'

� �£k 
 9 %�< 9 g$'��
, �	� ] �Q %��u' � %�� _ 3 ' � % #PgB'

®\=?^HL�9;7�FHC��~=A:J7�LM:vUV��L L��mG�LMT�I
� �	� ]��Q %��u' � �	� ]��Q %��u'Jd-� 3 I % #�k='

����Lv:<L`IO��L`=AG�LM:<9DIO=A: � 1 < 3 d=<	� 3 ,7� %c< 9 g$' d��^�O<ed=<	� 9 gAU)q�FKLM^H7�FKCV��IO��L`TM=;C�7�FHI<FK=AC
k 
 9 %c< 9 g$'	1 lVU$F 3 LD3 
1 g

k %c< 9 g$' % #�nW'
IO��8�SvU

� Q %��u' � � _ � Q8_^` � R 3 $ _�� I � � � I
FKC 9;�;:<LMLv@?LvCNI���F�IO��IO�VL L��V9;TvIbS<=A^H8VIOFH=AC�S :JLMG�=A:JI<LM7`}�=A:�5&�63o%�i '�3&®��VL4^HFK@/FHI �!� l~TM9;C
��LdSJI<8�7�FHLM7B�NqB9;S<SJ8�@/FKC�� �	� 0 �Q %��u' � � , � � � 3&WbSJFKC��PI<��FKS)}�=A:J@ �$9;Tp�,FKCNIO=P5&��3�% iW'&� L
�$C�7'U � � � 0 �Q %��u'21 � � % � ,K< 9 kW' � � _ 3 9 %�� , � � � , � �� ' I
q�FKLv^K7�FHC���IO��L�Tv=AC�7�F�IOFK=;C � ,f< 9 k 1 lVU$F 3£L;3

� 1�k 9 < I % #d¢ '
FKC`9D�A:<LvLM@/LMCNI���FHIO�hI<��L�L��V9;T�Ib:JLMSJ8�^HI<S�=;}15&�63N% iW'�3)ab=DIOL�IO��9DI�FKC�I � =/7VFK@/LMC�SJFK=AC�SvUVIO�VL
:<LvS<8�^�I � 1!l FHS~:<Lv^e9DI<LM7�IO=�9�^K=A�A9;:<F�IO��@/FKT,7�F�XALM:J�ALMCVTML;3 _ C�7VLMLM7'U�FH}�FHC I<��FKS~TM9;S<L�� L
9;SJS<8�@/L � � 0 �3 %��u' � 9 ^KC �
U�9;C�7�FKC�SJLM:�I I<��FKS�FHC�I<= 5)�63�% iW'�U
IO��L,G�=y� LM: ^e9�� 7�FHX;LM:<�;LMCNI
IOLv:<@/S�� _ 3 TM9;C�TMLv^R=A8VI�L��V9;T�IO^�qA3

gy�



� � ��� ����� � � � � � � � 8 �D� � � � �D��� �W��� �
#dS 9;C FK^H^K8�S�IO:<9DIOFH=AC =;}4��=j� 5&�63 % � 'B� =A:<��SvU���L TM=;C�S<FH7�LM:�IO�VL�TM9;S<L < 1 nVU�����LM:JLG.% /$I � '"1 / _^` L��mGN% 9�/ � `cR 3 ' 3�RLvId8�S�TM=;C�S<FH7�LM:*��:<SJIdIO��LP9;:<�A8V@?LvC�Id=;}&IO�VL�FKCNIOLv�A:O9D^ 3�_oI
:<LM9;7�SvU G.% /$I . $ 032 ' 9 G.% /$I .�$ _ 032 '	1 9 k ,/ S<FHC�% / . `cR 3 ' I
IO�VLMC

G.% /$I +J' 1 g
� / " ]0 <
. $ _�/ ( S<FHC�% / . `cR 3�'1 k
� / " ]0 <
. .�$ _�/ * ( SJFKC�% / .e'1 k
� / $ �¢=+ � R 3 / $ _�% * R�� ( %c dgB'

����FHTp�]TM9;C]��L���:<F�I<IOLvCM%�Tv}�365&�63N% k='�8�S<FHC�� b %�n dAkW'	1 $ �NdAk=' 9;S
G.% /$I +J'	1 g

$ ¢ �
g+ � R 3 $ _�% * R�� ( �

� � ��� ����� � � � � � � � 8 �D� � � � � ��� �W��� � ��� ����� � ���
	
��� �;8 7 � � � ����������

®\=B=A�VIO9;FKC IO��L4L��mG�:JLMS<SJFK=AC]}�=A:XG.% /$I +J'�TM=;:<:<LvS<G�=AC�7�FHC��BI<=h5&�63�% k �W'�U$� L�G�:J=mTvLMLM7�9;SdFHC
#dGVG|LvC�7�F �� d3 � L �$C�7'U

G.% /$I +J'	1 P 0� g/ � " ]0 <�. $ _�/ (
.�� L��mG � 9�� Tv=AS$%���d-��':��S<FKC � ��� , � SJFKC�%��Nd-��':� % fdgB'

����Lv:<L
� 1 �<�� % / . `cR Q�� ' `���� �

9;C�7
�*1�g 9 T < &k 9 �<�� V 1 g 9 %�<�9 9 � '<�� �

_ CNIO:J=m7�8VTMFKCV�,I<��L�XD9;:<FK9;��^KL���1�.W+ U65&�63N% fdg$' ��LMTv=A@?LvS
gji



G.% /$I +J'21 P 0� g+ Q � R 3 � /+ `cR Q � � _ � " ]0 <	� � _ �
L��VGUT 9 � 9 �<�� � /+ `cR Q�� � `���� � � `cR � TM=AS$%��Nd-��' V
SJFKC T ��� , �<�� � /+ `cR Q � � `���� � � `cR � SJFKC�%��Nd-��' V � % f�k='

ab=;I<L?I<�$9DI49]:JLM^e9ZIOLM7�LM��8$9DI<FK=AC�:<LvG|=A:�IOLv7 FKC � gjl����$9;S49;C Lv:<:J=A:M3�®���L?TM=A:J:<LvTvI�L��?�
G�:JLMS<SJFK=AC FKS,�AFHX;LMC ��q 5&�63�% f�kW'�3 ��L�TM9;C Tp�VLMTp� IO��FHS?�Nq�TM=ACVS<FK7VLM:<FHC�� IO��L]8�C�FH}�=;:<@
^KFH@?F�I�U{<�9D1 <$U�<��M1 kmU'TM=A:J:<LMSJG|=;C�7�FKCV�hIO= �M1 kh9;CV7  ��1�lV3�_ C�9D7�7�FHI<FK=AC'U�� L�Ip9;�DL

� 1 %c< 9 g$' dAk�U�I<=��|L�TM=;C�S<FHSJIOLvCNI���F�IO�?5&��3{%�g�� '19;CV7B5&�63u%�g�
 ' UAq�FKLM^H7�FKCV� �*1 %�n 9 <�'JdD¢�3
��L =;�VIp9;FHC�U

G.% /$I +J'21 P 0� g+ QSR 3 � /+ `cR 3 � _ � QA_^` � R 3 " ]0 <	� � _ � � _eQ � R�� �
$ _�� SJFKC � � ¢ %�< , gB' 9 /+ `cR 3 � `cR 3 � I % f nW'

����Lv:<L P _^`0 1 b T <*, g
k V �

Q$=A:�FKC�S�Ip9;CVTML;U$FHC�IO��L�T�9DS<L <&1 g45&�63N% f n '�q�FKLv^K7�SvUV��FHI<� P 0 1 gAU

G�% /$I +J' 1 g
�
g+ `cR 3 " ]0 <
� � _^`cR 3 $ _�� Tv=AS � /+ `cR 3 � `cR 3 �1 k

�
g+ `cR 3 " ]0 < � $ _�� * TM=AS � /+ `cR 3 � �1 g

$ �
g+ `cR 3 $ _�% * R�� ( � % f�¢ '

�¬��FH^KL�FKC < 1�nVU�IO�VL =DIO��Lv:�L��V9;TvIb^KFH@?F�I�=;}\IO�VL�I<��LM=;:JqAU�5&�63N% f n '�q�FKLv^K7�SvU�����LM:JLP9D�N9;FKCP 0 1�gAU

G.% /$I +J' 1 g
�
g+ � R 3 � /+ `cR 3 � _^` " ]0 <	��$ _�� SJFKC � /+ `cR 3 � `cR 3 �1 k

�
g+ � R 3 � /+ `cR 3 � _^` " ]0 < ��� $ _�� * SJFKC � /+ `cR 3 � �1 g

$ ¢ �
g+ � R 3 $ _�%'*�R�� ( � % f��='

g��



� 
 � 
 �o� � � ��� ��� � � �;8�� ��� � ������� �	��� 8 � � ��� � ���
� �2� ���(�

®���Lv:<LPL��mFKSJI<Sd9/S<FH@?G�^HL�:<Lv@?Lv7Vq�IO=?LM^KFH@?FHC$9DI<LdIO��L 7�F�XALM:J�ALMCVTMLPCVL�9;: / � l?7�8VL I<=?IO�VLE S<=A8�:JTML�F�IOLM:J@]U �.gBd / U|I qmGVFKT�9D^K^Hq =�TMTv8�:<:JFKC��h��F�IO��FHC�IO��L,Q�E�5 SJ8�Tp� 9DS�5&��3!% k;i ' 34RL�I
8�S�TM=;C�S<FH7�LM:�IO�VL ^K9DI<I<LM:�FHChIO��L�T�9DS<L  � 1�lVU�F 3 LD3 � 1 <���3�� L�SJ8��A�ALvSJI�IO��L�}�=A:J@

� `cR Q
� G.% /$I � '�1 9 � G.% /$I � '� / 9 � � `cR Q��
� , / � `cR Q�� G�% /�I!� ' � % E�g$'

��C�L�TM9;C�Ip9;�DL ��%�<��s'�1�TM=;SB%���d=<��s' U|}�=A:dFKC�S�Ip9;C�TvL;U|S<=hIO��9DI ��% kW'�1�lVUR9DC�7�5&�632% E�g$'
:<Lv7�8�TvLMS�IO=?5)�63N%�g�
 '�FKC�I<��L�SJIp9DC�7$9;:J7]TM9;S<LD3 a�=j��U|5&�63N% E�gB' qmFHLM^H7�SMU

G�% /�I!� '	1 P 0� `�_eQ���R 3 g% � , / � `cR Q�� '�� L��mGN% 9�/ � `cR Q�� ' � % E�kW'
®���FHS4:JLMS<8V^HI�^HL�9;7VS I<=]IO�VL?S<9;@?LB9;SJq�@/GVIO=DIOFKT~}�=A:J@�=;}�G.% /$I +J'�9;S FKC�5&�63�%�gji ' U��V8VI�FHC
TM=;C�I<:O9;S�I�IO=�5&�632% f�kW'bFHId7�=�LMS�C�=DI�7�FKSJG�^e9�q�9h7�FHX;LM:J�ALMC�TvL�����LMC / � lV3�®���FKS�TM9;C���L
S<LvLMC`}�:<=A@ IO�VL�L��mG�^KFHTMF�I�L��mG�:JLMS<SJFK=AC =;}�G.% /$I +J'�����FHTp�`T�9;C`��L�=A�VIp9DFKC�Lv7`9;S�FKC`5&�63�% f�k='
9;SvU

G�% /�I +J'	1 P 0� g+ Q � R 3 " ]0 <	� � _ ��� _ � %��u'VL��VG � 9 � 9 � /+ `cR Q � � � `cR Q � Tv=ASB%��Nd=<���' �
S<FHC � � � , � /+ `cR Q�� � � `cR Q�� SJFKC�%��Nd=<���'-, �
	 � % E�n '

����Lv:<L �*1�g 9 < & dAkmU
� 3 %��u'21 � g , k /+ `cR Q�� � `cR Q�� � Tv=AS 3 %��Nd=<���'-, � /+ `cR Q�� � 3 � 3 R Q�� % E�¢?'

9;C�7

	 1�9;:JTvIO9;C 
 % / d�+ `cR Q�� ''� `cR Q
�
g , % / d�+ `cR Q�� ''� `cR Q�� IO9;C�%���d=<��s' � �

®���L�:<LMSJ8�^HI�5&��3 % E�nW'`FHS]S�IOFK^H^�C�=;I]SO9DI<FKS�}�9;TvI<=A:Jq¬SJFKC�TvL;U 9;S�=;C�L TM9;C�:JL�9;^HFyYML��Nq C�8e�
@/LM:<FHT�9;^H^Hq G|Lv:J}�=A:J@?FHC���IO�VL�FHC�I<LM�A:<9DIOFH=AC�S�FHC�5&�63 % E�n ' U G�% /$I +J'h7�FKSJG�^e9�q�S`FKC �ALMC�Lv:O9;^
9,C�=AC��o@?=ACV=;IO=ACV=A8�S��|Lv�$9�X�FK=A:�}�=A: / d�+ `cR Q � :�gA3�_ C�G$9;:�IOFHTM8�^K9;:MU�F�I�7�=mLvSbCV=;I��|Lv�$9�XAL�9DSG.% /$I +J' � + _eQ � R 3 %�g 9 / Q � d=< 3� +J' ����LvC / � lV3 ��C I<��L4��9;S<FHS�=D}�IO�VFKSMU69DC�7]=DIO��Lv:b@/=A:<L
TM=;@?G�^HL���9;C�SO9ZI8Y~IO�$9ZI���L/7�=`C�=;I�7�FHS<Tv8�S<S ��LM:JL;U
��L,Tv=AC�TM^H8�7�L~IO��9DI�IO��L/Q1E�5 T�9;C���L
TM=;C�S<FH7�LM:JLM7 8�S<L�}�8�^
=AC�^HqBFKC�IO�VL49DSJq�@?GmIO=;I<FKT�^KFH@?F�I / d�+ `cR Q�� � gA3

g��


