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

0 �1�2�
	�
�/�34��
��)5 ���!
������

6�798:8<;�=?>�@A=B79CED�79C�F�6�7HG<8<IJ7HK'L�=?MN=?G<8
O 7HG<C�=?PQIR=S6T=?KRKVUQCXWAC�IRYZ=?G:D<IR8\[
]^IR8:8<D<ME_�G<PQ;a`b]Nc�`dW�edc

fhg F�=h79C�Dh` ;E=?Mb=iG<8?j9kAl g _am =?F�_

n#oNprq?srtZu9qhvxwXy,zZ{<yr|\y:}Z~����r�B�Azd�?{\��|\�i}��i�4�?}1yr�9~\y<}d�Zyr�����i��� �?}1�Z��~\y:{ �?}d���i}
�h�Z�iz)~\�h~����?}��?���Q�Z})�H��yX�h�?���)|\~\� y:}Z~,�V{<�h�����h�AzZ�d~\y<{��h��|����?}����i{#� �i�Z�x��y�{<�i���B~
���9�r�?�x���r�h~��V�i}2�i})��� �?zQzZ�x}d���d|��x})��� ��y��i{\�x})�i���i}Z���+|\y<}d|\�?{?�4w+y�|��d�?��{<y�|��Q��~\| �i}
|\�h}Z~��)yr~����¡�?}d��{<yr�i�Zy��9�h�AzZ��yr|^�?}d���H��|\�<�d|\|a|\�h� y¢�h�Z�i�?}Z~\�h�Byr|^�i})���H��|\�B�Q�?�i}Z~\�B�hyr|
�i�a~��)y¡~\y��£�Z}Q��¤h�)yr|r�4¥^�)y¡�r�B�Azd�?{\��|\�i}X��yr�h�Z|¡~\����}d�?�hy<�'�r�B�¦�Z�x}d�B~����i}��i�§~��dy�~��^�
~\yr�\�Q}Z��¤h�)yr| �^�Q���\�X{<yr|��Q��~\|��x}��r�B�AzZ�d~\�B~����i})�i�4�r�B�AzZ��yr�h��~��+})yr�?{����i��� �?}1�Q��~\y<{<|
�i})��z�y:{\���i{<� �?}d�ry�})yr�i{4�Z�Q})�H��y��h�?���d|\~\��y:}Z~¡�?}�~��)yAyr�9�B�AzZ��yr|¡|��)�?�¨}b�

©4ª�«Z¬®­°¯E±�²�³�´N­�µ:±4¬
¶\C�8:;�IRDX·b7H·b=iGX>¡=2>�IRKRK�·�G<=iD<=?Cd827�l?U g ·b79G:IVD:UZC�79C�F¸=i¹)·N=?G:I g =?Cd8�7HK�=iYZ79KR_b798:IRUZCºUH»
8<=?lr;�CEIV¼d_�=iD�»�UZG�KRU)lh79KRIR½B798:IVUQC�7HC�F g 7H·�·�IRC�P+»�UQG#7 g UZM�IRKR=�G:UZMNUZ8�=?¼d_�IR·�·b=iF¾>�IR8:;º7
Mb=h79G<IRC�PH¿ÀUQC�KR[XD:=?C�D<UQGBmAÁ�;�=�G:UZMNUZ8�;N79D�C�U�Â�Ã'Ä?ÅJÆQÄ?Å�ÇdC�U9>�KR=?F�PQ= U9» 8:;�=�=?CdYdIRG<UZC g =?Cd8
È C�U g 79·bÉ^7HC�FXlB7HC1UZC�KR[�UZM�D:=?G<YQ=�IR8:D =?PQU g UZ8<IRUQC#8:;�G<UQ_�PZ;+U)FEU g =i8<G<[X7HC�F�8<;E=�MN=B7HG\¿
IRC�PZD�8:U2KJ7HC�F g 7HG<ÇdD�IRC�8:;�=X=?CdYdIRG<UQC g =?Cd8�>�IR8:;º79C�U g C�IRF�IRG<=?li8<IRUZCb7HK^lB7 g =?G�7EmXÁ�;�=
G<UQMbUQ8�;b79D C�U1=?¹d8:=?G<Cb7HK ·NUZD:IR8<IRUZC�UZG ;�=B7HF�IRC�P1G<=r»�=?G<=?CEl?=Z` 7HC�F�lB79C�CEUZ8 g =B79D:_�G<=�8<;�=
G�7HC�PZ=�8:U#KJ7HC�F g 7HG<ÇdDBm
Ê ª�Ë¾ÌÎÍ<ÏÎ­�Ìa²�Ð�±4¯�Ñ
61_�lr;�UH»�8:;�=�>¡UZG<ÇÒ·�_�M�KRIRD<;�=iFÓIVC�e°I g _EKV8r79C�=iUZ_�DºÔÕU)lh79KRIR½B798:IVUQCÖ7HC�FÓ6�79·�·EIVCEP
È e�ÔÕc�6�Éi`�79KRD:U�G<=r»�=iG<G<=iF�8<U¾7HD O UZC�l?_EG<G<=iC)8�ÔÕU)lh79KRIR½B798:IVUQC¸79C�F�6!79·�·�IRC�P È O ÔÎ6�É?`
g 7HÇZ=?DA_�D<=�U9»×7Hl?8<IRYQ=#Gr79C�PQ=�D<=?CED<UZG:DBm�c�·E·�G<Ud79lr;�=?D PZ=iC�=?G�7HKRKV[1G:=?KR[�UZC�G:=?l?_�G:D<IRYZ=�ØNK�¿
8<=?G:IRC�P�_�D:IVCEPS7AÙ�79K g 79C ØbKR8:=?G4UZG^D:U g =¡YZ79G:IJ79Cd8 ÚRÛ:Ü<maÁ�;E=?G<=�;b7hYQ=�79KRD<U MN=?=?CX7H8<8<= g ·�8:D
8<U�ØbCEFXUZ·E8<I g 7HK�=?D<8:I g 798:=?D¡_�D<IRC�P�Mb798:lr;X8<=il�;EC�IR¼)_E=?D#ÚxÝiÜaUZG¡8<U�F�=B7HK'>�IR8<;XKJ7HG<PZ=A=?CdYdI�¿
G<UQC g =?Cd8:D�_�D<IRC�P�7�;�IR=?G�7HG<lr;�IRlB7HK¢79·E·�G<Ud79lr;�Ú Þd`dßHÜ<m

Á�;�= O U g ·E_�8<=?G YdIRD<IRUZC�KRIR8<=?Gr798<_EG<=�l?UQC)8r79IRC�D�71KJ79G:PZ=�MbUdF�[�U9»�>¡UZG<Ç�UZC g _�KR8<Ià¿
»�G�7 g =�ed8:G<_�li8<_�G:=
áEG<U g 6TUZ8<IRUQC È eEá¢6!É?mdâ¡_�C�F�KR=�79FBãä_�D<8 g =?Cd84IRD�7�Mb7H8<lr;18<=?lr;�CEIV¼d_�=
8<;b7H8^IVDÎ>�IRF�=?KR[ _�D<=?F,»�UQG¢e�á^6Ò_�C�F�=?G^·N=?G<D:·b=il?8<IRYZ=A·�G<Uhãr=?l?8:IVUQCXÚxå�`9æiÜb79C�F,IVD47H·�·�KRIRlB79M�KR=
8<U e�Ô'c 6�m9edU g =¨7H8<8:= g ·�8:Da;b7hYQ= 79KRD:U�MN=?=?C g 79FE=¢8:U�G:=?l?_�G:D<IRYZ=?KR[�liU g ·E_�8<=4D:8<G:_�l?8<_EG<=
79C�F g UZ8<IRUQC�_�D<IRC�P�Ù�79K g 7HC�ØbKR8<=?G:D#Úxçd`bèiÜ<m

Á�;�=�e�ÔÕc�6é79C�F�e�á^6ê·�G:UZM�KR= g D#liUZCd8�7HIVC�»�=B798:_�G<=?D+G<=?KR=?YZ7HCd8#8:U2KRUdlB79KRIR½B7H8<IRUZC
79C�F g 79·E·�IRC�P#>�IR8:;T7ëMb=h79G<IRC�PH¿ÀUQC�KR[XD:=?C�D<UQGBmAÁ�;�=�PQU)79KÎU9»48<;EIVDA·b79·N=?G IRD�8<U+·�G<=?D:=?Cd8
D<U g =XliU g ·N79G<IRD:UZC�D UZC�;�U9>�8:=?lr;�C�IR¼d_�=?D�»�G:U g e�Ô'c 6ì7HC�F¾e�á^6í·b=?G£»�UZG g UZC�8<;�=
Mb=h79G<IRC�PH¿ÀUQC�KR[�e�Ô'c 6î·�G<UQM�KR= g IRC�l?KR_�F�IRC�P�G:=?D<_EKV8:DA»�G<U g =?¹d·N=?G<I g =?Cd8<D UZC1D<I g _�KJ7H8<=?F

Û



áÎIRPZ_EG<=�ÛZm^â¡=B79G:IRC�P9¿\UZC�KR[�D:=?C�D<UQG�·�G:UBãr=?li8<D�KJ7HC�F g 7HG<Ç�·bUQD<IR8<IRUQCXUZCd8:U�_�C�IR8 liIVG:l?KR=
79C�F�G<=h79KdFb798r7�mÎÁ^U�Fb798:=Z`9KRIR8<8<KR=4;N79D^Mb=i=?C#·E_�M�KRIRD<;�=?F�IRC�8<=iG g DÎU9»bFEIVG:=?l?84=i¹)·N=?G:I g =?Cd8�7HK
l?U g ·b79G:IRD<UZC+U9»^=?¹dIVD:8<IRC�P�8:=?lr;�C�IR¼d_�=?D�»�UZG¡D<UZKRYdIRC�P�8<;�IRD�·�G:UZM�KR= g m
��ª��#±�´'Ï^Í<µ��'ÏÎ­°µ:±4¬�Ï^¬�²�� Ï��	��µ:¬�

á�UQG D:I g ·�KRIRl?IR8\[�>¡=�>�IRKRKbUQC�KR[#l?UQC�D<IRF�=iG�7#ÝQ@ ·�KJ79Cb7HG4=?CdYdIVG:UZC g =?Cd8BmÎÁ�;�= G<UQMbUQ8 ·NUZD:I�¿
8<IRUZC�7H8 8:I g =
�^IRD������ È���������������� É �¾79C�F+8<;�=A»�=B7H8<_�G:=�KRUdlB798:IVUQC�D�79G<="!$#%� È��'&(����& É �×m
Á�;�=�UdF�U g =?8:G<[�IRD g UdF�=?KRKR=?F�79D 7,D<8:Udl�;N79D<8:IRl g =h79D<_EG<= g =?Cd8¢UH» g UQ8<IRUZC�MN=?8\>¡=?=?C18\>¡U
l?UZCED<=?l?_E8<IRYZ=�G<UQMbUQ8�·bUQD<=?DAD<_�lr;18<;b7H8

) � �+* È � �-,/. � � � É10�2 � È ÛhÉ
>�;�=?G:=32�IRD�4 È65(��7"8 ÉAC�UZIRD<=Qm Á�;�=#MN=B7HG<IRC�PZD�7HG<= g UdF�=?KRKR=?F�79DAD<8<Udlr;b7HD<8<IRl g =B79D:_�G<=r¿
g =?Cd8:D�U9»¢8:;�=�MN=B79G:IRC�P#8:U9>×7HG<F�D�=h79lr;�YdIRD<IRM�KR=�KJ79CEF g 7HG<Ç�IVC+8<;�=,G<U9YZ=iG�l?UdUZG<FEIVCN798<=iDB`

9 �:& �+; È � ��� ! & É/0=< �:& È ÝQÉ
>�;�=?G:="<¸IVD>4 È�5���?A@ É¡C�UZIRD<=Qm
B1CEDFCHG/IKJ3LNMFOQPSRTG1UWVYX[ZYU�X\VY]_^�VY` � L+`SU�a�`Sb
Á�;�=�e°8<G<_El?8<_�G:=+»�G<U g 61UQ8<IRUZC È e�á^6�É,>¡UZG<Ç�IRC2liU g ·E_�8<=?G,Y)IRD:IVUQC2·EG<U9YdIRF�=?D�IRC�D:IVPQ;d8
IRC)8:U�>�;b7H84> =�lh79C�=?¹d·N=?l?8¡»�G:U g MN=B7HG<IRC�P9¿\UZCEKV[�e�Ô'c 6�mZ¶\CXeEá¢6�8:;�=�ÞQ@�D<8:G<_�li8<_�G:=�UH»
79C1=?CdYdIRG<UZC g =?Cd8¡IVD�G:=?l?UQC�D<8:G<_�l?8:=?F�_�D:IVCEPXÝZ@ ·�G:UBãr=?l?8:IRUZC�D È I g 7HPZ=?DrÉ^»�G:U g _EC�ÇdC�U9>�C
lB7 g =?G�7�KRUdlB7H8<IRUZC�Dhm�Á�;�=�·N=?G:D<·N=?l?8<IRYQ=�lB7 g =?G�7�·�G:UBãr=?li8<IRUZC g UdF�=?KaIRD�YQ=?G<[�D:I g IRKJ79G48:U
7�MN=B7HG<IRC�P9¿\UZCEKV[!D<=?C�D:UZG�c FE=?·�8<;�IRCd»�UZG g 7H8<IRUZC1IRD#KRUQD<8�IRC�8<;E=X·�G:UBãr=?l?8:IRUZCam!Á�;�=XUQC�KR[
ÇdC�U9>�KR=?F�PZ= UH»¨8:;�=�D:l?=?C�=,»�G<U g 7�D<IRC�PQKR=�I g 79PZ=�IRD�8:;b798AD<l?=?CE=#·NUZIRCd8<D�KRIR=�D:U g =i>�;�=?G<=
79KRUZCEP#7�Gr7h[#UQG<IRPZIRCb7H8<IRC�P�798¡8<;E=�lB7 g =?Gr7 l?=?Cd8<=iG�U9»a·EG<UBãr=il?8<IRUZC179C�F+·b79D:D<IRC�P�8<;�G:UZ_�PQ;
8<;�=�I g 79PZ=Î·�KJ79C�=¡798^8<;�=¡·NUZIRCd8a>�;�=?G:=�8<;�=®»�=B7H8<_�G:=×7H·�·N=B79G:DBm^¶\C�MN=B79G:IRC�P9¿\UZC�KR[�e�ÔÕc�6�`
KJ79C�F g 79G:Ç)D�79G:= ·�G<UBãä=?l?8<=iF2UQC)8:UX7�_�C�IR8¡l?IRG<l?KR=#7HG<UZ_EC�F18<;�=�G:UZMNUZ8 È áaIRPQ_�G<=�ÛBÉi`b7HC�F�7
D<I g IRKJ79G®l?UZC�D:8<Gr79IRCd8�79·�·�KRIR=?D¡»�UQG 8:;�=�Gr7h[�IVCd8:=?G<D:=?l?8<IRC�P+8<;�IRD�·�G:UBãr=?li8<IRUZC1D<_EG\»À7Hl?=Zm

¶�»�UZC�KR[�8:;�=�MN=B79G:IVCEP g =B7HD<_�G:= g =?Cd8:DX79G<=�7hYZ7HIVKJ7HM�KR=Z`479C�F�C�UQ8�8<;�=!U)FEU g =i8<G<[d`
8<;�=iCº7�D<I g ·�KR=�liUZ_�Cd8<IRC�P179G:PZ_ g =?Cd8�PZIRYZ=?DA_�D�7�C�=il?=?D<Dr79G:[2l?UQC�F�IR8<IRUQC1»�UZGA>�;�=?C�8<;�=
ÝZ@�D:8<G:_�l?8<_EG<=�»�G<U g.g UQ8<IRUZC ·�G:UZM�KR= g lB7HC�Mb=¡D<UQKRYZ=?Fam^áEUZG^=B79lr;�G:UZMNUZ8^·bUQD<IR8<IRUQC�8<;�=iG<=
79G:=TÞ!_�C�ÇdC�U9>�CEDB` 7HC�F�»�UZG�=B79lr;�KJ79C�F g 79G:Ç2Ý�_EC�ÇdC�U9>�C�DBm�¶�»�8<;E=?G<=�79G:=Hd G<UQMbUQ8
·bUQD<IR8<IRUQC�D
7HC�FfeíKJ79C�F g 79G:Ç)Dh`'8<;E=?C�8<;�=?G:=�79G<=1Þgdh0 Ýgeê_EC�ÇdC�U9>�C�DBm�cAD<D<_ g IRC�P
8<;b7H8 79KRK�KJ7HC�F g 7HG<ÇA»�=B7H8<_�G:=?D 7HG<=�UQM�D<=iG<YZ79MEKV=¡»�G<U g 79KRKdG<UQMbUQ84·bUQD<IR8<IRUQC�DB`Q8<;�=iG<=�>�IRKRKdMb=
die g =B79D:_�G<= g =?Cd8<Dh`b7HC�F2IRC�PQ=?C�=?Gr79K48:;�=?D:=�>�IVKRKÎMb=�KRIVCE=B79G:KV[+IRC�F�=?·N=?C�F�=iC)8hm�Á�;�=?G<=
79G:=Xß�Pd79_�PQ=�»�G<=?=iF�U g DBÚ:jiÜ IRC�8<;�=+=?D<8:I g 798:IRUZCa`'I\m =Zm+> =+lB79C�8:G�7HC�D<KJ798:=Z`^G<UQ8�7H8<=Z`47HC�F
D<lB7HKR=�8<;�=�D<UQKV_E8<IRUZC27HC�F�8<;�= g =B7HD<_�G:= g =iC)8:D >�IVKRKÎMb=�_�C�lr;b7HC�PZ=?FÎmlk�= g _�D<8AD<=?8#7HC



79M�D:UZKR_�8:=�l?UdUZG<FEIVCN798<=¡»�G�7 g = 79CEF
7HM�D<UQKV_E8<=�D<lh79KR=�>�IR8<;�ß#79F�FEIV8:IRUZCb7HKZl?UQC�D<8:G�79IRCd8<Dhm\k�=
lB79CTØbC�F�7�D:UZKR_�8:IVUQCX8:U�8<;�= ·�G:UZM�KR= g >�;�=?CHdie 0�ß � Þgd 0ºÝ'e�`dUZG

È d��ºÝZÉ È e���ÞQÉ � Ý È ÞQÉ
Á�;�IRD�l?UZCED<8<Gr79IRCd8�UZC18<;E=�D:UZKR_�8:IVUQCX8:U�8<;�=�·EG<UZMEKV= g D<;�U9>�D�8:;b798�8:;�=?G:=�IRD�C�U�D<UQKV_E8<IRUZC
8<U+8<;�=�8\> U�»�G�7 g =�e�á^6î·�G<UQM�KR= g IVC�ÝZ@�`�G:=?P)7HG<F�KR=?D:D�UH» g =?8:;�UdF�UZKRUZPQ[)m��AC�KR[X>�;�=?C
8<;�=iG<=�79G<= 8:;�G<=?=,G<UZMNUZ8�·NUZD:IR8<IRUZC�D�79CEFT7H8 KR=B7HD<8¡ØbYQ= K�7HC�F g 79G<ÇdD4UQG g UQG<=�8:;b79C+8<;�G:=?=
G<UQMbUQ8�·bUQD<IR8<IRUZCED#79C�F�798�KR=B79D:8�»�UZ_�G�KJ79C�F g 79G:ÇdD�lh79Cº>¡=1PZ=?8�7!D<UZKR_�8:IRUZCa`47HC�Fº8:;�IRD
D<UQKV_E8<IRUZC�IRD�UQC�KR[�F�=rØbCE=?Fº_�·�8:U�8<;E=XP)7H_�PZ=,»�G:=?=?F�U g DBm+¶\C�l?UQC)8:G�7HD<8B`¡79KRIRPZC�IRC�P ãr_�D:8
8\> U D:lB79C�D¨»�G<U g 79C�79l?l?_EG�798:=�Gr79C�PQ=r¿ÀMN=B7HG<IRC�P D<=?CED<UZG®lB79C�PZIRYZ=�79C�=?D:8<I g 7H8<=4UH»§YQ=?;�IRl?KR=
g UQ8<IRUZCX7HC�F g 79ÇQ=�_�·+»�UZG�=iG<G<UQG<DAIVC+UdF�U g =?8<G:[)m

¶\C g UZD:8¢e�á^6�7HKRPZUZG:IR8<; g DB`?KRIR8<8:KR=4UZGÎC�U�7�·�G:IVUQG<IdIRCd»�UQG g 7H8<IRUZC 79MNUZ_�8Î8<;�=�lh7 g =iG�7
g UQ8<IRUZC�IRD^_�D:=?F�»�UZG®G<=?l?UQC�D<8:G<_�li8<IRUZCa`dlh7 g =iG�7 g UZ8:IVUQC�IRD^G<=?l?U9YQ=?G<=iFXIRC#8:;�=�=?D:8<I g 7H8<IRUZC
79KRUZCEP�>�IR8<;�D<li=?C�=�D:8<G<_El?8<_�G:=�_�D:IVCEP�UZC�KR[�8<;�= I g 7HPZ= g =B79D:_�G<= g =?Cd8<Dhm��AF�U g =?8:G<[�lB79C
Mb=�D<=i=?C�7HD�·�G<U9YdIRF�IRC�PX7�·�G:IRUZG�»�UZG�8<;E=�lB7 g =?G�7 g UZ8:IVUQCX>�;�IRlr;1IRD�79MED<=?Cd8�IRC�PQ=?C�=?Gr79K
e�á^6�·�G<UQM�KR= g Dhm'¶�»'> =�79F�F�UdF�U g =?8<G:[�8<;E=?C#>¡=�lB7HC#I gXg =?F�IJ798:=?KR[�F�IRD�7 g M�IRPZ_b7H8<=^8<;�=
D<lB7HKR=Zm4Á�;�=iG<= IRD =?YQ=?C�7,_�C�IR¼d_�=AD<UZKR_�8:IRUZC�8<U�8<;E=�8\>¡U�»�Gr7 g = ·�G:UZM�KR= g I�»aUdF�U g =?8:G<[�IRD
7hYZ79IRKJ79M�KR=^D<IRC�li=�IV8^>�IRKRKZ·�G:U9YdIVFE=×7AF�IRG<=il?84=?D:8<I g 7H8<=4UH»b8<;�=�G:=?KJ798:IVYQ= ·NUZD:=�U9»b8:;�=�D<=il?UZC�F
YdIV=i>�m�L�U9>¡=?YZ=iG�_EC)8:IRK�8<;E=�8<;�IRG:F¸YdIV=i>ÓIVD+IRC�l?UZG:·bUQG�7H8<=?Fa`¦Mb=B7HG<IRC�P g =B7HD<_�G:= g =?Cd8:D
lB79CEC�UZ8¡Mb=iPZIRC�8<U�liUZG<G:=?l?8�UdF�U g =?8:G<[�=?G:G<UQG<D�>�IR8<;�IRC�8:;�=�=?D<8:I g 798:IRUZC�79KRPZUQG<IR8<; g mNÁ�;�IRD
lB79C�lB7H_�D<=!IVCEIV8:IJ79KRIR½B798:IVUQC2·EG<UZMEKV= g D�>�IV8:;�ÙS7HK g 79C�ØNKV8:=?G<D�>�;EIVlr;¸79G:=1UZM�D:=?G<YQ=?F¸IRC
·�G�7Hl?8<IRl?=Q`b·N79G<8:IRl?_�KJ79G:KV[�>�;E=?C1U)FEU g =i8<G<[�IRD�·NUdUZGBm

c ØbCb7HK#CEUZ8<=�IRD�8<;b7H82M�IJ7HD2IRC UdF�U g =?8:G<[ lB79CEC�UZ8º7HKV>�7h[dD�MN=¾liUZG<G:=?l?8:=?F�IRC
Mb=h79G<IRC�PQD\¿\UZC�KR[�e�ÔÕc�6�m'¶�»¡8<;�= g =B7HD<_�G:= g =iC)8:D�UH» F�IRD<8r79C�l?=�8<Gr7hYZ=?KRKR=?F27HG<=�M�IJ79D:=?F2Md[
7+D<lB7HKV=,»À7Hl?8<UQG�8:;�=?C�8:;�=#=iD<8<I g 798<=,U9»�G<UZMNUZ8 g UQ8<IRUZC�Â��
	2KJ7HC�F g 7HG<Ç+·bUQD<IR8<IRUZCED�>�IRKRK
Mb=�D<lh79KR=?F�M)[!8<;�=�D�7 g =A»À79li8<UZG�7HC�F�C�U+=?D<8:I g 798:UZG�lh79C�G:=?l?U9YZ=iG�8<;�=�M�IJ79DA_�D<IRC�P+8<;�=
Mb=h79G<IRC�P g =B7HD<_�G:= g =iC)8:DBm Á�;�IRD�IRD�7HC¾IRC�;E=?G<=?Cd8�7 g MEIVPQ_�IR8\[Zm�¶\C�l?UZCd8:G�79D:8B` e�Ô'c 6
>�IR8<;�G�79CEPZ=r¿\Mb=h79G<IRC�P!D<=?C�D:UZG:D#F�Ud=?D,C�UZ8 D<_��§=?G,»�G:U g 8<;EIVD ·�G:UZM�KR= g D<IRC�l?=+8<;�=�G�7HC�PZ=
g =B7HD<_�G:= g =iC)8:D�·�G<U9YdIRF�=AF�IRG<=?l?8AIRCd»�UZG g 7H8<IRUZC�79MNUZ_�8�8:;�= D<lB7HKR=�U9»^8<;�=�D:UZKR_�8:IVUQCam

�ª����Q­�µ��ÒÏa­�µ:¬�
i��Ï^¯�Ï���Ì'­�ÌÎ¯��
áÎIVCEF�IRC�P�7HC�=?D<8:I g 798:=^»�UQGa8<;E= g U)FE=?KZ·b7HG�7 g =?8:=?G<D � � È ��� � � ��. ������� ��� � É � 7HC�F
! � È !�� � � !\. ������� ! � � É � lh79C1Mb=,F�UZC�= IRC g 79Cd[�>�7h[)Dhm^¶\C18<;�IRD�·b7H·b=?GA> = >�IRD<;18:U
g 7HÇZ=�D<U g =Al?U g ·b79G:IVD:UZC�D®Mb=?8\>¡=?=?C!8\> U�U9»^8<;�=?D:= g =i8<;�UdF�D¡IRCX·b7HG<8<IRl?_EK�7HGBm^Á�;�=AØbG:D<8
g =?8:;�UdF2IRD�8:;�="!^¹d8<=iC�F�=?F�Ù�79K g 7HC+ØbKR8<=?G�79C�F�8<;E=XD<=il?UZC�F�IRD�ME_�C�F�KR=X79Fhãr_�D<8 g =?Cd8hm
!479lr;�U9»b8:;�=?D:= g =?8<;�UdF�DÎ;b79DÎ·�G<UQ·b=iG<8<IR=?D®>�;�IRl�; g 79ÇQ=^IV8^798:8<G�7Hl?8<IRYQ=^»�UZGÎ_�D<=¡IRC#e�ÔÕc�6�`
79C�F!8<;�=�Cb798:_�G<=�U9»48:;�=
eEÔ'c�6�·�G<UQM�KR= g IRD�I g ·NUZG:8�79Cd8�8:U�8<;�=�>×7h[1IRC1>�;�IRlr;�8<;�=iD<=
8<=?lr;�CEIV¼d_�=iDS7HG<= _�D:=?F279CEFX8<;E=�G<=?D:_�KR8<DA8<;b7H8�lB79C1MN=�=i¹)·N=?l?8:=?Fam
#/CEDFC�$ ! UW]$b ) ] )�% M�& � M(b('Ka)&6UW]$V
Á�;�=�!^¹d8<=?C�FE=?F�Ù�7HK g 79C�áaIRKR8<=iG È !¨ÙSá^É+;b7HDXMN=?=?C _�D<=?F IRC�e�ÔÕc�6 7HC�F�e�á^6é8:U
G<=?li_�G<D:IVYQ=?KR[�=?D:8<I g 7H8<=#7�D:8�798:=#YQ=?l?8:UZG >�;�IRlr;�l?UZCED<IRD<8:D�UH»48<;�=�li_�G<G:=?Cd8�G<U9YQ=?G�·NUZD:=#UQG
lB7 g =?G�7+·b7HG�7 g =?8:=?G<D�79CEF�8<;�=�·NUZD:IR8<IRUZC�D UH»×79KRK^KJ79C�F g 79G:ÇXUZGAD<l?=iC�=�»�=h798<_EG<=?DXÚRÛQ`§è Ü<m
c�D 7�C�=i> g =B79D:_�G<= g =?Cd8 IRD g 7HF�=Z`Q8<;�= ØNKV8:=?G�PZUd=?D�8:;�G<UQ_�PZ;1·�G:=?F�IRl?8:IVUQC�79C�F+_�·bFN798<=
D<8:=?·�D�>�;�IRl�;�IRC�l?UQG<·NUZG�7H8<=�8:;�=�C�=?> g =h79D<_EG<= g =?Cd8S7HC�F�PZ=?C�=iG�798:=?D�7XMN=?D:8�=?D<8:I g 798:=
ÈJg =B79CbÉ�7HC�F¸79C�_�C�l?=?G:8�7HIVCd8\[�=?D:8<I g 7H8<= È l?U9YZ79G:IJ79C�l?=hÉ�»�UQG#8:;�=�l?_�G:G<=?Cd81G<U9YQ=?G�·NUZD<=



79C�F+8<;�= g 7H·amNÁ�;�= g =B79C�79C�F+l?U9YZ79G:IJ79C�l?=�7HG<=�ÇQ=?·�8�79D�7 D<_ � liIV=iC)8®D<8�7H8<IRD<8:IRl�»�UQG48<;�=
·bUQD<8:=?G<IRUZG�·EG<UZMN79M�IRKRIR8\[#U9YQ=?G D:8�7H8<= D<·b7Hl?=Z`�7HC�FXUQKVF+UZM�D:=?G<YZ7H8<IRUZCED×7HG<=�FEIVD:lB79G:F�=?F�7h»�8<=?G
Mb=iIVCEP�IRC�liUZG<·NUZGr798:=?Fam���UQC�KRIRC�=B79G:IR8<IR=?D�IRC�MN=B7HG<IRC�P9¿\UZCEKV[1e�Ô'c 6îlB7H_�D<=�F�I � l?_EKV8:IR=?D�8:U
8<;�= !^Ù�áKcQIVC�·N79G<8:IRl?_�KJ79Gh`dPZ=?8:8<IRC�P�D:8�79G:8<=?F1IRD48:G<IRlrÇ)[dmÎÁ�;�=�·NUZD:8<=?G:IVUQG�U9YZ=?G®G<UZMNUZ8¡·NUZD<=
79C�F�KJ7HC�F g 7HG<Ç1·NUZD<IR8:IVUQC2IRD D<IRPQC�IàØblB79Cd8:KV[!C�UZCd¿���7H_�D<D:I�7HC2D:_�lr;�8<;b7H8�8<;E= g =B7HC�7HC�F
l?U9YZ79G:IJ79C�l?=�IRC�8:;�=�ØbKR8:=?G 79G:=�C�UQ8 7 G:=B79D:UZCb7HM�KR=�D<_ � l?IR=?Cd8¡D<8r798<IRD:8<IRl¡»�UZG®8<;�=AFb798r7�m^á�UQG
8<;�IRD�G:=B79D:UZCa`E> = _�D:=�ME_�C�F�KR=�79FBãä_�D<8 g =?Cd8 È 8<U�MN=�=i¹)·EK�7HIRC�=?FXIRC+8<;�= C�=?¹d8�D:=?l?8<IRUQCbÉ�8:U
PZ=?8�79C�IRC�IR8<IJ7HKaD<8r798:=#=?D:8<I g 7H8<=�79C�F!IVCEIV8:IJ79KaliU9YZ79G<IJ7HC�l?= g 798:G<IR¹X_ED<IRC�PXD:U g =�·bUQG<8:IVUQC
U9»48<;E=�FN798�7E`d8<;�=iC�G:=?l?_�G:D<IRYZ=iKV[1·�G:Udl?=?D<DA8<;�=,G<=?D:8�U9»^8<;�= Fb7H8�7,>�IR8<;�7�Ù�7HK g 79C�ØbKR8:=?GBm
Á�;�=�¼)_N79KRIR8\[�U9»48<;�=�G<=iD<_�KR8�FE=?·b=iC�F�D�UQC�;�U9> g _�lr;�UH»48<;�=�FN798�7ëIRD�_�D:=?F�8<U+PZ=?8A8<;�=
IRC�IR8<IJ79KN=?D<8:I g 798:=?DBm

ed·b7Hl?=XliUZC�D:IVFE=?G�7H8<IRUZC�D,·�G<UQ;�IRM�IR8�FE=?8�7HIVKR=?F�=?¹d·�KJ79CN798<IRUQC2UH»×8:;�=�_�D<=+U9»�Ù�79K g 7HC
ØbKR8<=?G:D IRC�e�Ô'c 6�ME_�848<;E=?G<=A=?¹dIVD:8<D 7AKJ79G:PZ=¡MbUdF�[,U9»'KVIR8:=?G�7H8<_�G:=�UZC�8<;�=�8:UZ·�IRlZ`Q·b79G:8<IRl?_d¿
KJ79G<KR[,»�UZG®·�G<UQM�KR= g D4>�;E=?G<= G�7HC�PZ=�7HC�FXMN=B7HG<IRC�P g =B79D:_�G<= g =?Cd8<D 7HG<= 7hYZ79IRKJ79M�KR= ÚVÛ9`NÛ 5 Ü<m
c�KR8<;EUZ_�PQ;�8<;�=?[�D<;EUZ_�KRF�Mb=+IVCEl?KR_�F�=?F�IRCº7XliU g ·EKV=i8<=�8<G<=h798 g =?Cd8�UZC�8<;EIVD,8<UZ·EIVlQ`'> =
>�IRKVKa7HKRD<U�U g IR8^F�IRD<li_�D<D:IVUQC1U9» g UdF�IàØblB7H8<IRUZCED¢8:U�8<;�= Ù�79K g 79C�ØbKR8<=iG<IRC�P g =?8:;�UdFXD<_El�;
79D�I g ·EKVIRl?IR8��d79l?UQM�IJ79C+l?U g ·�_�8�7H8<IRUZCED�ÚRÛZÛ:Ü¢7HC�F1l?U9YZ79G:IJ79C�l?= IRCd8<=?G:D<=?li8<IRUZC�ÚRÛBÝiÜ<m
#/C P1C�� X\b ) &6]3J )
	 X[O�U � ]$b/U
â _EC�F�KR=�7HFBãr_�D:8 g =iC)8 IRD#7+»�_�KRK4C�UZCEKVIRC�=h79G UZ·�8:I g IR½B798:IRUZC1>�;�IRlr;�F�Ud=?D#CEUZ8�G:=?KR[2UQCº7
g =B7HC
7HC�F�l?U9YZ79G:I�7HC�l?=�79D 7AD:_ � l?IR=?Cd84D<8r798:IVD:8<IRl¡»�UQG¢·EG<=?YdIRUZ_�D®UZM�D:=?G<YZ7H8<IRUZC�D¡79C�F�D<8r798<=
=?D<8:I g 798:=?DBm¦¶\C�D<8:=B79F�IR8�KVIRC�=h79G<IR½?=iD�8:;�=�=?D:8<I g 7H8<IRUZC+·�G<UQM�KR= g 798A=?YZ=iG<[1D<8:=?·2_ED<IRC�P�7HKRK
7hYZ79IRKJ79M�KR=AUZM�D:=?G<YZ7H8<IRUZC�D�7HC�F18<;�=�l?_�G:G<=?Cd8AMb=?D:8 =?D<8:I g 798:=Zm4â¡_�C�F�KR=#7HFBãr_�D:8 g =?Cd8 g 7h[
UZ·�8:I g IR½?=�79KRK g UQ8<IRUZC�79CEF�D<8<G:_�l?8:_�G<= ·b7HG�7 g =?8<=iG<D�7984=?YQ=?G<[�D:8<=?·Î`dD<U�8<;�=AD<8�7H8<=AYZ=?l?8:UZG
IRD�8<;�=�=iC)8:IRG<= ;�IRD<8:UZG<[+U9»^G<UZMNUZ8�·NUZD:= È 8:G�7?ãä=?l?8<UQG<[�É�7HC�F18<;�= =?Cd8:IVG:= g 7H·am

k�= >�IRD<;18<U g IRC�I g Ià½?=�8<;E=�l?UZD:8¡»�_�C�li8<IRUZC
� È
� É[� Û

Ý È ) � ^ È�� É<É
��� ,/.
� È ) � ^ È
� É:É10 D

P
È�� ��� È
� É<É���� , .

� È�� ��� È
� É:É È ßdÉ

>�;�=?G:= � � È � � � ! � É � IRD�8:;�=�YZ=il?8<UQG#UH»×·b7HG�7 g =?8:=?G<D 8<U!Mb=�=?D:8<I g 7H8<=?FÎ` ) 79CEF �
79G:=�79KRK^UdF�U g =?8<G:[279CEF�7HKVK®Mb=B7HG<IRC�P g =h79D<_EG<= g =?Cd8<D D<8r79lrÇZ=?F�IRC)8:U1YZ=?l?8:UZG:DB`479CEF ^ È É
79C�F�� È É�7HG<=27HKRK�·�G<=?FEIVli8<=?F¸UdF�U g =?8:G<[º7HC�F�Mb=B7HG<IRC�P g =B79D:_�G<= g =?Cd8<D�D:8�79lrÇQ=?F�IVCd8:U
YZ=?li8<UZG:DBm�Á�;E= ØbG<D:8 8<=?G g IVC È ß)É¡·N=?Cb79KRIR½?=?DAG<UQMbUQ8 g UQ8<IRUZC�8:;b798AF�Ud=?D�CEUZ8�79PQG<=?=,> =?KRK
>�IR8<;�UdF�U g =?8<G:[ g =B79D:_�G<= g =?Cd8<D¡79C�F�8:;�=�D:=?l?UZCEFX8<=iG g ·N=?Cb7HKVIR½?=iD G:UZMNUZ8 g UZ8:IRUZC#7HC�F
KJ79C�F g 79G:Ç g 79· l?U g M�IRCb798:IRUZC�DN8<;b7H8aF�UAC�UZ8^79PQG<=?=¡> =iKVKQ>�IR8<;�MN=B79G:IRC�P g =B79D:_�G<= g =?Cd8<Dhm

Á479ÇdIRC�P�8<;�=AØbG:D<8�7HC�F1D<=?liUZC�F�FE=?G<IRYZ798:IRYZ=?D¡U9» È ßdÉ¡> =AØbCEF
�����+� ��� � 7 ,"!8$# 8 ��� �% 7 ,&!

' # ' È åQÉ
��(� �+� �)��(� * 7 ,"!8 # 8 0�� � 7 ,"!8 �  �*��(� ; 7 ,&!

' # ' 0�� �% 7 ,"!
' � % È æQÉ

>�;�=?G:=+�  �,���
*X7HC�F-� % �.���	;�79G<=¡8<;E=/�)79liUZM�IJ79C g 798:G<IRl?=?D^UH»b8<;�= g =B79D:_�G<= g =?Cd8
=?¼d_b798:IRUZC�DA»�UQG�UdF�U g =?8<G:[�79C�F�MN=B7HG<IRC�PZDh` # 8 � È10 ! �f* È��32'��� ! É �40 ( �f* È�� ! ��� ( É657575xÉ �IRD�8:;�=�F�I �'=?G<=?CEl?=XMN=?8\>¡=?=?C g =h79D<_EG<=?F�UdF�U g =?8<G:[T7HC�F�U)FEU g =i8<G<[1·�G:=?F�IRl?8:=?F�Md[�8<;�=
g UdF�=?K¡·b7HG�7 g =?8<=iG<DB`¡79C�F # ' IRD�8<;�=1F�I �'=?G<=iC�l?=�MN=?8\>¡=?=?C g =B7HD<_�G:=?F¾7HC�Fº·EG<=?F�IRl?8:=?FMb=h79G<IRC�PQDBm�Á�;E=?D<=�KJ79D<8�8\>¡UX¼d_b7HCd8<IR8<IR=?D�7HG<=#7HCb79KRUZPQUZ_�D�8:U�IRC�C�U9YZ798:IRUZC�D¡IRCT7ëÙ�79K g 7HC
ØbKR8<=?G:IRC�P�l?UZCd8:=?¹d8Bm



U 1,1 U

UU U

U U U

U U

1,2

2,1 2,2 2,3

3,2 3,3 3,4

4,3 4,4

V 1,1

V

V

V

2,2

3,3

4,4

TW

W

È 7ZÉ È MNÉ È lBÉ
áÎIVPQ_�G<=�ÝEm¢e°·b79G:D<=�D:8<G:_�l?8<_EG<=�UH»§FE=?G<IRYZ798:IRYZ=?Dhm È 7ZÉ �d79l?UQM�IJ79C�U9»'Mb=B7HG<IRC�P g =B79D:_�G<= g =?Cd8
=?¼d_b798:IRUZCam È MbÉ"�d79l?UQM�IJ79C�UH»bUdF�U g =?8<G:[ g =B79D:_�G<= g =?Cd8'=?¼d_b7H8<IRUZCam È lhÉacA·�·�G:U9¹)I g 798<IRUQC
8<U�8:;�=�L�=iD<D<IJ7HC�UH»¢8:;�=�l?UQD<8�»�_�C�l?8:IVUQCam

k¸;�=iC¸8<;�=�IRC�C�U9YZ7H8<IRUZC�D�79G:=�D g 79KRK�8<;E= �)7Hl?UZM�IJ7HC¾IRC�CE=?GX·�G:UdF�_�l?8:D�FEU g IRCb7H8<=
=?¹d·�G<=iD<D<IRUQC È æZÉim�Á�;�=+�d79l?UQM�IJ79C�8:=?G g >�IRKRK¢7HKRD<U�F�U g IRCb798:= >�;�=?C�8:;�= g =B79D:_�G<= g =?Cd8
=?¼d_b798:IRUZC�D 7HG<=�7H·�·�G<U9¹dI g 7H8<=?KR[AKVIRC�=h79G È UQG4KRIVCE=B79GrÉ?`9D:IVCEl?= � (� *+UZG�� (� ;�>�IRKRK)MN=�D g 79KRK
È UQG ½?=iG<U)Éim4¶\C+UZ_�G¡lB79D:=Z` ^ IRD4IRC�»À7Hl?84KRIRC�=B79Gh`dM�_�8���liUZCd8�7HIVCED 79C179G<li8�79CEPZ=?Cd8Bm^â¡_�C�FEKV=
79FBãä_�D<8 g =?Cd84F�G:UZ·�D®8<;�=AD<=?l?UQC�FXFE=?G<IRYZ798:IRYZ=�8<=iG g D47HC�FX79·�·EG<U9¹dI g 798:=?D^8<;�=AL�=?D:D<IJ79C�UH»
8<;�=,l?UZD:8¡»�_�C�l?8:IRUZC1_�D<IRC�P�UQC�KR[�8<;�=��d79l?UQM�IJ79C1IRC�C�=?G�·�G:UdF�_�l?8:DB`NI\m =Qm

� � � (��� � � 7 ,"!8 �  0,� �% 7 ,"!
' � % 5 È çQÉ

��UQ8<=18<;b7H8�8<;�=18:G<_�=��êIRD�8<;�=�áÎIRD<;�=iG�¶\Cd»�UZG g 7H8<IRUZC�6�798:G<IR¹�>�;�=?C � IVD�8<;E=�8:G<_�=
·b79Gr7 g =?8<=?G^YQ=?l?8<UQGBm\k�=4>�IRKRKd_�D<=¡IR8479D^8<;�=¡IRCdYZ=?G:D<=�l?U9YZ7HG<IJ79C�li= g 798<G:IR¹�»�UQGa=?D:8<I g 7H8<IRC�P
_�C�l?=iG<8�7HIRC)8:IR=?DBm���=i>�8<UZC1IR8<=iG�798:IRUZC�D�7HG<= _�D<=iF�8<U g IVCEI g Ià½?= È ßdÉ¡Md[XD<UQKRY)IRC�P

��� ��� � � È � � 7 ,&!8 # 8 0�� �% 7 ,"!
' # ' É È èQÉ

79C�F18:;�=?C�l?U g ·�_E8<IRC�P�8:;�= _�·bFN798<=
� ��� ! � � � 0�� � � È jQÉ

¶\C�PZ=?C�=iG�79K�D:UZKRYdIRC�P�=?¼d_b7H8<IRUZC È èZÉ�IRD�l?_�M�IRl1IRCº8:;�=1C)_ g Mb=?G,U9» g UdF�=?K¡·b79Gr7 g =i8<=?G:D
È Þ'd 0&Ýge ;�=?G:=BÉ?m�LAU9> =?YQ=?GB`^·E;�UZ8:UZPZGr7 g+g =?8:G<IRD<8:D�;b7hYQ=�Ç)CEU9>�C�»�UZG�FE=?lB79FE=?D�;�U9>
8<U1D<·N=?=?F�_E·2M�_EC�F�KR=
7HFBãr_�D:8 g =?Cd8�_�D<IRC�P18<;E=#D:·b79G:D<=�Cb7H8<_�G:=#UH» 8<;�=�D:8<G:_�l?8<_EG<=�»�G:U g
g UQ8<IRUZC�·�G<UQM�KR= g m k�=�lB79C�8r79ÇZ=�7,D<I g IVKJ7HGa79·�·�G:U)7Hl�;+;�=?G:=�Md[#=i¹)·EKVUQIR8<IRC�P 8<;�=ACb798:_�G<=
U9»48<;E=�MN=B7HG<IRC�P9¿\UZCEKV[XeEÔ'c�6 ·�G:UZM�KR= g m

!47Hl�;�MN=B7HG<IRC�P g =B79D:_�G<= g =?Cd8^F�=?·N=?C�F�D¡UZC�KR[�UQC#8:;�=�KJ7HC�F g 7HG<ÇAMb=?IRC�P g =B7HD<_�G:=?F
79C�F�8:;�=�G:UZMNUZ84·NUZD:=�7H848<;�=A8<I g =®8<;b7H8 8:;�= g =B7HD<_�G:= g =iC)8^IRD48r79ÇZ=iCam^Á�;�=?G:=r»�UZG:=Z`d=B7Hl�;
G<U9>�U9»�8<;E=��d79l?UQM�IJ79C�U9» 8<;�=!Mb=B7HG<IRC�P g =B79D:_�G<= g =?Cd8#=i¼)_N798<IRUQCa`/� % `¡;b7HD�C�UZC�½i=?G<U=?Cd8<G:IV=iD�UQC�KR[�»�UQG�8:;�=�l?UQKV_ g C�D¡l?UZG:G<=?D:·bUQC�F�IRC�P18<U+8<;�=,·b79Gr7 g =i8<=?G:D�>�;�IRlr;1G<=?·�G:=?D<=iC)8
8<;b7H8�KJ79CEF g 7HG<Ç�·bUQD<IR8<IRUZC179C�F1G:UZMNUZ8�·NUZD<=Qm Á�;E=�D:·b79G:D<=�D<8:G<_�l?8:_�G<=�IRD�D<;�U9>�C1IRC�áÎIVPH¿
_�G<=XÝ È 7QÉ?m�Á�;E=��)79liUZM�IJ79C�U9»¡8<;�=�UdF�U g =?8:G<[ g =B7HD<_�G:= g =iC)8A=?¼d_b798:IRUZCa`"�  `'F�=i·b=?CEF�DUZC�KR[+UZC18\> U�liUZC�D:=?l?_�8:IVYQ=#G:UZMNUZ8�·NUZD:=?DBm !47Hl�;!G<U9> U9»48<;�= �)79liUZM�IJ79C1UH»¢8<;E=�UdF�U g =r¿
8<G:[ g =B7HD<_�G:= g =iC)8�=i¼)_N798<IRUQCa`�8:;�=?Ca`';N79D�CEUZC�½?=iG<U1=?Cd8<G:IV=iD�UQC�KR[�»�UQG�8:;�=�G<UQMbUQ8 ·bUQD<=?D
Mb=ä»�UZG:=�79CEF�7 »�8<=?G,8<;�= g UZ8<IRUQCam �AF�U g =?8:G<[�l?UQCd8�79IRC�D C�U1IRCd»�UQG g 798<IRUQCT7HMbUQ_�8�KJ79CEFd¿
g 7HG<Ç1·bUQD<IR8<IRUQC�D�79C�F�l?UZG:G<=?D:·bUQC�F�IRC�P�liUZKR_ g CED�U9»��  79G<=�½i=?G<UNm#Á�;E=��)79liUZM�IJ79C�;b7HD



8<;�=�D:8<G:_�l?8<_EG<=�D<;EU9>�C2IRC2áÎIRPZ_�G:=#Ý È MbÉ?m â¡=?lB7H_�D<=+UdF�U g =?8<G:[�79CEF2MN=B79G:IRC�P g =B79D:_�G<=r¿
g =?Cd8 =?G:G<UZG:DX79G:=X79D<D:_ g =iF�8<U1Mb=+_�C�l?UQG<G:=?KJ798<=iFa` 7"8 79CEF 7 ' È 79C�F�8:;�=?IRG�IVCdYQ=?G<D:=?D�É79G:=�MEKVUdlrÇ�F�IJ79PZUQCb79K\m1Á�;�=+L�=?D:D<IJ79C�� � � � 7 ,&!8 �  0$� �% 7 ,&!

' � % ;b7HD#8:;�=XD:·b79G:D<=D<8:G<_�l?8:_�G<=1D:;�U9>�C�IRC�áÎIRPZ_�G:=XÝ È lBÉ?m+Á�;�=�_�·�·N=?G�KR=r»�8�IRDS7TM�KRU)lrÇ�8:G<IRF�IJ79PQUZCb7HK g 798:G<IR¹�#`'8:;�=#KRU9>¡=?G�G:IRPZ;d8�IRD�7�M�KRUdlrÇ1F�IJ79PZUQCb79K\`N79C�F�8:;�=�_�·�·N=?G G<IRPQ;)8 79C�F�KRU9> =iG�KR=r»�8 79G<=
G<=?li8�79CEPZ_�KJ79G g 7H8<G<IRl?=iD�� 79C�F�� � m\k�=�lB7HC�>�G:IR8<=�8:;�= =?¼d_b798:IVUQC È èZÉ¡79D� � ���� ��� � �_�

�_!�� �
� # È �¸É
# È ! É	� È Û 5 É

>�;�=?G:=�8:;�=�LA=?D<D:IJ79C ��`d8<;�=A·b79Gr7 g =i8<=?G4_E·bFb7H8<= � � `d79CEF�8<;�= G<IRPQ;)8®;b79C�F�D:IRF�=�;b7hYQ=
Mb=i=?C�·b7HG<8<IR8:IVUQC�=?Fam �AU9>�>¡= ·�G<= g _�KR8<IR·�KR[#MNUZ8:;1D<IRF�=?D�Md[� 
 5

��� � � ,&! 
 �
� � �

5 � ��� � � ,&! � � � �_�
�_! � �

� # È � É
# È !¡É ��� � � ,&! # È �¸É � È ÛZÛhÉ

79C�F1D:UZKRYZ= =?¼d_b7H8<IRUZC�D È ÛZÛhÉ4IRC18\> U�D<8:=?·�Dhm%k�=¦ØbG<D:8�D:UZKRYZ=A8<;�=�MNUZ8:8<U g =?¼d_b798:IRUZC
È �(�
� � � ,&! ��É �_! � # È ! É ��� � � ,"! # È �¸É È ÛBÝQÉ

8<U�ØbCEF �_!�79C�F18:;�=?C1D<_�MED<8<IR8:_�8<=�IR8�IRCd8<U�8<;�=,8<UZ·+=?¼d_b798:IRUZCa`dG:=B79G:G�79CEPZIRC�P�8<U�PQ=?8
� �_� � # È �¸É ��� �_! È ÛBÞQÉ

79C�F1D:UZKRYZ=A»�UQG �_��m O U g ·�_�8r798<IRUQC�U9» È �(��� � � ,&! ��É¡IRD�� È die ( É?`�7HC�F1D<UZKRYdIRC�P
È ÛhÝZÉ IRD�� È e�� ÉimXed_�M�D:8<IR8<_E8<IRC�P �_!¸IRCd8<U È ÛBÞZÉ 7HC�F�D<UQKVYdIRC�P+UZC�KR[�G:=?¼d_�IRG<=?D�� È die!É
F�_�=A8<U�8:;�=�M�KRUdlrÇ#8:G<IRF�IJ79PQUZCb7HKdD<8<G:_�l?8:_�G<= U9»���`ZD:U�8<;�=AU9YZ=?Gr79KRK�l?U g ·�KR=?¹dIR8\[ U9»aM�_EC�F�KR=
79FBãä_�D<8 g =?Cd8'»�UZG^Mb=h79G<IRC�PH¿ÀUQC�KR[�e�Ô'c 6�IRD�� È die ( 0Qe � Éi`9>�;�IRlr;#D:lB79KR=?D^KRIRC�=B7HG<KR[ >�IV8:;
8<;�=,D<IR½?=�UH»¢8<;E=�8<Gr7?ãr=?l?8:UZG:[)m®Á�;�=�l?U g ·�KR=?¹dIR8\[#UH»¢M�_EC�F�KR=#79Fhãr_�D<8 g =?Cd8¡IRD�K�7HG<PQ=?G�8<;b7HC
8<;b7H84U9»a7AÙ�79K g 7HC�ØNKV8:=?GB`Q>�;�IRlr;#;N79D47 l?U g ·�KR=?¹dIR8\[�UH»�� È e � ÉÎ»�UZG[e�KJ7HC�F g 7HG<ÇdDB`iM�_�8
IR8�IRD�C�UZ8,l?U g ·�KR=?¹279D�7XPQ=?C�=?Gr79K�IRCdYZ=?G:D<=�LA=?D<D:I�7HC¾7H·�·�G<Ud79lr;�>�;�IRlr; g IRPZ;d8AG<=?¼d_�IRG<=� È<È e 0 d�É � Éim
� ª�Ë¾Ì �d³�Í\­����=?D:_�KR8<D >¡=?G<=�PQ=?C�=?Gr798:=?F�»�UZG�D:[dC)8:;�=?8:IVl�79C�F�G:=B79K^Fb7H8�7Em ¶\C!8<;�=�D:[dC)8:;�=?8:IVl,=?¹�7 g ·EKV=Q`
> =1D:I g _EK�7H8<=?F�71G:UZMNUZ8�F�G<IRYdIRC�P�IRCº7�KJ7HG<PZ=+l?IRG<l?KR=+U9»�G�7HF�IR_�D1Û 5g5Tg =?8:=?G<Dh`4>�IR8<;ºå 5
KJ79C�F g 79G:Ç)D^D:lB798:8<=?G:=?F�_�C�Ià»�UQG g KV[ IRC�7SD<¼d_b79G:=�79G<=h7�l?IRG:l?_ g D:l?G<IRM�IRC�P,8<;�=AG<UZMNUZ8¡·b7H8<;am
�AF�U g =?8<G:[�>�79D'D:I g _�KJ798<=iF�Md[ l?U g ·�_�8<IRC�P¡8<;E=48<G:_�= G:UZMNUZ8 g UZ8<IRUQC�79CEFS7HF�F�IRC�P���7H_�D\¿
D<IJ79C�C�UQIVD:=�8<U18<;E=�=?D<8:I g 798:=?D U9»�79KRUZC�PH¿À8:G�7Hl�Ç�7HC�F2liG<UZD:D\¿\8<Gr79lrÇ g UQ8<IRUZC18<U1D:I g _EK�7H8<=
D<KRIR·
7HD4>¡=?KRKb79D^8<;E=�G<UZ8r798:IVUQCam^áaIRPQ_�G<=�Þ D<;EU9>�D¢=iD<8<I g 798<=iD4U9»bG:UZMNUZ8 g UZ8:IVUQC�79C�F�KJ79CEFd¿
g 7HG<Ç g 79·,»�G:U g 7�Ù�7HK g 79C,ØbKR8<=?G�79CEF�»�G:U g 7 M�_�CEF�KR=S7HFBãr_�D:8 g =?Cd8Bm'¶\C+=B79lr;+ØbPZ_EG<=Z`
8<;�=�G:UZMNUZ8�8:G�7?ãä=?l?8<UQG<[�IRD�8<;�=�liIVG:l?_�KJ79G ·b7H8<;�UH»×F�UQ8<D�79CEF�8<;�=�KJ79CEF g 7HG<ÇdD�79G:=�D<lB7H8\¿
8<=?G:=?F�IRC�D:IVFE=�79CEF�UZ_�8:D<IRF�= 8<;�=A·b798:;X·�KRUQ8<8<=iFX>�IR8<;+8<;�=?IRG¡l?UZG:G<=?D:·bUQC�F�IRC�P�_�CEl?=?G<8r79IRCd8\[
=?KRKRIV·ED<=?Dhm

â¡UZ8<; g =?8:;�UdF�D > =iG<=�7HKRD<U1_�D<=iFº8<U�7HCb79KR[d½?=�G<=h79K¡Fb798r7�»�G<U g 7HC�� k¸¶ c4Á�����m
W�Cd»�UZG<8:_�Cb7H8<=?KR[�8:;�=?G<=�IRDAC�U1PZG<UQ_�C�F�8:G<_�8:;�»�UZG�8:;�IRD =?¹d·b=?G:I g =?Cd8Bm Á�;E=#G:UZMNUZ8 F�G<U9YQ=



−200 −100 0 100 200
−100

0

100

200

300

−200 −100 0 100 200
−100

0

100

200

300

áÎIVPQ_�G<=�Þ�m^ed[dCd8<;�=i8<IRl�Fb798r7�m È 7ZÉÎÙ�79K g 7HCAØbKR8<=?G4G:=?D<_EKV8 È MbÉÎâ _�CEF�KR=�79FBãr_ED<8 g =?Cd8aG:=?D<_�KR8

−4 −2 0 2 4 6
−6

−4

−2

0

2

−4 −2 0 2 4 6

−6

−4

−2

0

2

È 7QÉ È MNÉ
áÎIRPZ_EG<= ßbm��¦=?D<_�KR8:D�UZC1G<=B7HK'Fb798r7 È 7QÉ¡ÙS7HK g 79C�ØNKV8:=?G È MNÉ¡â _�CEF�KR=#79FBãä_�D<8 g =?Cd8Bm

IRC�7HC�7H·�·�G<U9¹dI g 7H8<=?KR[+=?KRKVIR·�8:IRlB79K^·b7H8<;�Mb=?8\>¡=?=?C�D<IR¹�F�I �'=?G<=iC)8�79G<8:IàØbl?IJ79K^KJ79C�F g 79G:ÇdDBm
Á�;�=?G:=�>�79D47A·�G<UQM�KR= g >�IR8<;�8<;E=�F�G<IRYZ= g =il�;N79C�IRD g >�;EIVlr;�lB79_ED<=?F�M�IJ7HD¢IRC�8<;�=�UdF�U g ¿
=?8<G:[ g =B7HD<_�G:= g =?Cd8:DBm^@�=h79FXG:=?lrÇZUQC�IRC�P#=iD<8<I g 798<=iFX8<;N798¡8<;�= G<UQMbUQ8�F�G<U9YQ=�IRC�7,D<·EIVGr79K
D<;b7H·b=iFº·b7H8<;am+â _EC�F�KR=X79FBãä_�D<8 g =?Cd8 G<=?D:_�KR8<D�79G:=XD<;EU9>�C2IRCºáÎIRPZ_�G:=�ß È 7QÉ?mQk&IV8:;�UZ_E8
g UdF�=?KRKRIRC�P18<;�=+M�IJ79D�8<;�=1M�_EC�F�KR=�7HFBãr_�D:8 g =iC)8,G<=?l?U9YQ=?G<D+8<;�=+=?KRKRIV·E8<IRlB79K¡·b7H8<;ºUH»�8<;�=
G<UQMbUQ8Bm

Á�;�=�Ù�7HK g 79C�ØbKR8:=?GXF�IRYQ=?G<PQ=?D�IRC¾8:;�=�·�G:=?D<=iC�l?=�U9»�8<;�=!U)FEU g =i8<G<[�MEI�7HDBm�Á�;�=
UdF�U g =?8<G:[X>�79D�lB7HKVIRM�Gr798:=?F1M)[ëØb8<8:IRC�PX7�KRIVCE=B79G®»�_�C�li8<IRUZC1U9»48:;�=�Fb7H8�7�8<U�8:;�=�M�_EC�F�KR=
79FBãä_�D<8 g =?Cd8�8:G�7?ãä=?l?8<UQG<[�=?D<8:I g 798:=Zm"k¸IR8<;!8<;�=�lB79KRIRM�Gr798<=iF2UdF�U g =?8:G<[�79C�F�79C�IVCEIV8:IJ79K
g UdF�=?K°»�G<U g M�_�CEF�KR=×7HFBãr_�D:8 g =iC)8^_�D:IRC�P�8<;E=¡ØbG<D:8×Ý 5 G:UZMNUZ84·NUZD:=?DB`Q8<;E=�Ù�79K g 7HCAØbKR8<=?G
>×7HD#79MEKV=�8:U�·�G:U)FE_�l?=X8:;�=XG:=?D<_EKV8�IRC�áÎIRPZ_EG<=�ß È MbÉ?m1Á�;E=XKRU9> =iG�KR=r»�8�·bUQG<8:IVUQC�U9»�8<;�=
8<Gr7?ãr=?l?UQG<[�D<;�U9>�DAD<U g =�G:=?l?UZCED<8<G:_�l?8:IVUQC�Mb=i;b7hYdIVUQG�>�;�IRlr;�IRD g UZD:8�KVIRÇQ=?KR[XF�_�=�8<U+8<;�=
IRC)8:G<UdF�_�li8<IRUZC�U9»�8<;�=�KRU9> =iG�KR=r»�8�»�=B798:_�G<=Zm�edIRC�li=�IV8 ·�G:Udl?=?D<D:=?D�UZC�= g =B79D:_�G<= g =?Cd8�7H8
7�8:I g =X8:;�=2Ù�7HK g 79C�ØbKR8:=?GXF�Ud=?D1C�UQ8�IRC�IR8<IJ79KRIR½?=�»�=B798:_�G<=?D1>¡=?KRK�>�IR8<;&Mb=B7HG<IRC�PH¿ÀUQC�KR[
g =B7HD<_�G:= g =iC)8:DBm
�1CEDFCHG��1b U � ](O a O
Á�;�=X·EG<UZ·N=?G:8<IR=?D�U9»�8:;�= g =?8<;EU)FED�FEIVD:l?_�D:D<=?F¸79MNU9YZ=X7HC�Fº8:;�=�·N=?G\»�UQG g 79C�l?=+D<=?=iCºIRC
=?¹d·b=iG<I g =?Cd8:D¢D:_�PZPQ=?D<8:D47¡C�=?>¾7H·�·�G:U)79lr;�8:U�Mb=h79G<IRC�PH¿ÀUQC�KR[�KRUdlB79KRIR½B7H8<IRUZC�79CEF g 79·�·EIVCEPbm



k�= >�IRD:;#8:U�;N7hYZ=�7�G<=il?_�G<D:IRYZ=�»�UZG g _EK�7H8<IRUZCAD<U 8<;N798^8<;�=�liU g ·E_�8�7H8<IRUZCb7HK9M�_�G:F�=?C�F�Ud=?D
C�UZ8�PQG<U9>�>�IR8<;+8<;�= Cd_ g MN=?G4U9»^D<=?CED<UZG�D:lB79CED g 79FE=Z`ZME_�8 >¡=�79KRD<U,>�IVD:;X8:U
7hYQUZIRF�8<;�=
M�IJ79DAIVCd8:G<UdF�_�l?=iF2IRC�8:;�=#KRIRC�=B7HG<IR½B7H8<IRUZC1·�;b7HD<=�IRC�8:;�=�ÙS7HK g 79CëØbKR8<=?G Md[XliUZC�D:IVFE=?G<IRC�P
Mb798:lr;�=?D�UH»4Fb798r7�Gr798<;E=?G�8:;b79C1IRC�F�IRYdIRF�_b79K g =h79D<_EG<= g =?Cd8<DBm

c >×7h[�8:U#79l?liU g ·EKVIRD:;�8<;�IRD¡IVD¡8<U,·�G<Udl?=?D:D�Fb7H8�7,IRC�Mb798:l�;E=?DB`E_�D<IRC�P�UZM�D:=?G<YZ7H8<IRUZCED
g 7HF�=�F�_�G:IRC�P�7X8:I g =�IRCd8<=?G:YZ79K479CEF2l?U g ·�_E8<IRC�PX79C�=?D:8<I g 7H8<= »�UQG 8<;�= g 79·�79C�F!»�UQG
8<;�= ·NUZD:=�UH»a8<;�= G:UZMNUZ8¡F�_�G<IRC�P,8<;�= 8<I g =�IVCd8:=?G<YZ7HKÀmÕc�8 8:;�= =?C�FXUH»¢8:;�=�8:I g =�IRC)8:=?G<YZ7HK\`
8<;�=�D<8r798:=�=?D<8:I g 798:=#79CEFT7HKRKaU9»48:;�=�Fb7H8�7�»�G<U g 8<;E=�8<I g = IRCd8<=?G:YZ79KÎIVD�liUZKRKJ79·�D:=?F�UZCd8:U
7�D:_ � l?IR=?Cd8�D:8�798:IRD<8<IRlZ`'7 g =B79C�79CEF�liU9YZ79G<IJ7HC�l?= »�UQG�8<;�= g 7H·XUH»¨KJ7HC�F g 7HG<Ç�»�=h798<_EG<=?D
79C�F18:;�=�KJ79D:8 G:UZMNUZ8�·NUZD<=Qm

Á�;�=1YZ=iG<[�ØNG<D<8+Mb798:lr;ºU9» Fb798r7�lh79C�Mb=1·�G:Udl?=?D<D:=?F IVC�=?¹�79l?8:KR[º8<;E=�Dr7 g =�>×7h[
79D�>×7HD�F�=?D:l?G<IRMN=?F�»�UQG�M�_�CEF�KR=X79FBãr_ED<8 g =?Cd8Bm1c�8�8<;�=+=?C�F�U9»�8<;b7H8#=?D:8<I g 7H8<IRUZCÎ`'8<;�=
IRCd»�UZG g 7H8<IRUZC g 7H8<G:IV¹+>�IRKVK^;b7hYQ=#8:;�=�D�7 g =�D<·b7HG<D:=�D<8<G:_�l?8:_�G<=�79D MN=r»�UQG<=X79CEF�lB79C�Mb=
·b79G:8<IR8<IRUQC�=?F�79DAIV8�>�79D�IRC1=?¼d_b7H8<IRUZC È Û 5 Éim[k�= >�IRKVKN»�_�G<8:;�=?G�·N79G<8:IR8<IRUZC+8<;�=�� g 798:G<IR¹
IRC)8:U18<;�=�M�KRUdlrÇ�F�=B7HKRIVCEP�>�IR8:;2G:UZMNUZ8�·NUZD:=�»�G<U g 8<I g =XÛ�8<;�G:UZ_�PQ; � � ÛQ`'8<;E=�M�KRU)lrÇ
F�=B7HKVIRC�P1>�IR8<;!G<UZMNUZ8,·bUQD<=�798 8<I g = � `a79CEF28:;�=�l?UZG:G<=?D:·bUQC�F�IRC�P�U �b¿\F�IJ79PQUZCb7HKaM�KRUdlrÇdD
79D¡»�UQKRKVU9>�D

� ,"! � � � �� � � � �
�� � !���� � ,"!�� !���� � ,&! � !���� � ,&!�� � � !���� � ,&!� �!���� � ,&!�� � � � � � �� �!���� � ,&! � �� �

	

È Û?ßdÉ

¶\CXUQG<F�=?G¡8<U g 79G:PZIRCb7HKVIà½?=¡8<;�IRD g 798<G:IR¹S7HC�F�G<= g U9YZ=�8:;�=�D<8r798:=?D�� ! 575 � � `Z>¡=�l?U g ·�_�8:=
� ,"!
� � � � � � � �� �� � � � � � �!���� � ,"!�� �� �!���� � ,&! � � ,&!!���� � ,"!�� !���� � ,&!�
 � !���� � ,&!�� � � !���� � ,"!��

È ÛBåQÉ
Á�;�=�D:8�798:= È � �F��� É¡79CEF�8:;�= g 79G<PQIRCb79KRI�½i=?F�IRCd»�UZG g 7H8<IRUZC g 7H8<G<IR¹�� ,"!

� 79G<= _�D:=?F27HD�7
D<_ � liIV=iC)8 D:8�798:IRD<8<IRl�IRC�8<;�=�C�=?¹d8 D<8:=?·�U9» 8:;�= ØbKR8<=iGBm ¶\C�PQ=?C�=?Gr79K\`�� ,"!

� >�IRKVKÎMb=�7�»�_�KRK
g 7H8<G<IR¹'`dIR8�>�IRKVK'CEU�KVUQC�PZ=iG�;b7hYZ= 8<;E=#D:·b79G:D<=�D:8<G<_El?8<_�G:=�U9»48<;E=�L�=?D:D<IJ79CT»�G<U g M�_EC�F�KR=
79FBãä_�D<8 g =?Cd8¡F�_�=�8:U�8<;�= g 7HG<PQIVCN79KRIR½B798:IVU9C�D<8:=?·am

c�D®UZM�D:=?G<YZ7H8<IRUZC�D¡79G<= g 79F�=¨»�G<U g C�=?>�G:UZMNUZ8^·bUQD<IR8<IRUQC�DB`98:;�=�D<8r798:=�YZ=il?8<UQG4PZG:U9>�D
8<U�IRC�liKV_EF�= f � � � � � 02Û � � � 01Ý � 57575 ��� j¨7HC�F�8<;E=�IVC°»�UZG g 798:IRUZC�»�G<U g 8<;�=�MN=B7HG<IRC�P#7HC�F
UdF�U g =?8<G:[ g =B7HD<_�G:= g =iC)8:D#79G:=X79F�FE=?FºIRCd8<U18<;E=XIRCd»�UQG g 7H8<IRUZC g 798<G:IR¹§`NPQG<U9>�IRC�P18<;�=
IRC)YQ=?G<D:=Xl?U9YZ7HG<IJ79CEl?= g 7H8<G<IR¹1_�·º7HC�F�8<U�8:;�=XKR=r»�8Bm+Á�;�=�_�·�·N=?G�KV=ä»�8�M�KRUdlrÇ2>�IRKRK^UZC�l?=
79Pd79IRC�;b7hYQ=×7AM�KRUdlrÇ�8<G:IVFEI�7HPZUQCb79KH»�UZG g >�;�IRl�;�lB7HC�Mb=¡_�D<=iF�8<U ·�G<U9YdIRF�=®»À79D:8^UZ·�8:I g IR½B7h¿
8<IRUZC!U9» 8:;�=�·b79Gr7 g =?8<=?G:DBm�edIRC�li=#8:;�=#MEKVUdlrÇd>�IRD<=�=?KRI g IRCb798:IVU9C179C�F!Mb79lrÇdD<_�MED<8<IR8:_�8<IRUZC
F�UZCE=XIRC2=i¼)_N798<IRUQC�D È Û 5 ÉA8<;EG<UZ_EPZ; È ÛhÞZÉAØNKVK®IVC�8<;E=�KVU9>¡=?G�G:IRPZ;d8 M�KRU)lrÇ�79Cd[d>×7h[d`N8<;�=
l?U g ·�_�8r798<IRUQCb79K�liU g ·EKV=i¹)IR8\[�IRD¡C�UZ8�7��'=?l?8:=?F1Md[�ØbKRKVIRC�P IRCX8:;�= M�KRUdl�Ç�IRCX8:;�=�·�G:=?YdIRUZ_�D
D<8:=?·am4Á�;E=�_E·bFb7H8<= D<8:=?·1U9»a8:;�= C�=?>¸G:=?l?_�G:D<IRYZ=��HMb798:lr;1ØbKR8<=?G�IRD � È e � 0 � e ( É¡>�;�=?G<=� IRD�8:;�=�D<IR½?=�U9»48:;�=#8:I g = >�IRC�F�U9> _�D<=?FT»�UZGA8<;�=�MN798<lr;�_�·NFb798:=Zm�áEUZG�D g 7HKVKNØN¹)=iF �
8<;�IRD¡IRD 79·�·EG<U9¹dI g 798:=?KR[ 8<;�=AD�7 g = liU g ·E_�8�7H8<IRUZCb7HKdl?U g ·�KR=?¹dIV8\[�7HD 8:;�=�Ù�79K g 79C ØbKR8:=?GBm
Á�;�=#7HKVPQUZG:IV8:; g IRD�D<I g IRKJ79G^8<U�UQC�= G<=?·NUZG:8<=?F!G<=?l?=iC)8:KR[X»�UZG�e�á^6 ÚRÛBÞiÜ<m��=iD<_�KR8<D�U9»�7H·�·�KR[dIRC�PX8:;�IRD�ØbKR8:=?G�>�IR8<;º71MN798<lr;�D:IV½i=XU9»#Û 5 8<U�8:;�=X=?¹d·N=?G<I g =?Cd8
F�IRD<l?_ED<D<=iF¸=B79G:KRIV=iG#79G:=XD<;EU9>�CºIRCºáÎIVPQ_�G<=1å È 7ZÉ?m1Á�;E=X_�C�li=?G<8r79IRCd8\[�=?KRKVIR·�D:=?D�UZC�=B7Hl�;
G<UQMbUQ84·bUQD<= 79G<=�·EKVUQ8<8:=?FX79D^l?U g ·�_�8:=?FX798^8:;�=�=?CEF�U9»a7�MN798<lr;�_�·NFb7H8<=Z`dD:U�D g U)UQ8<;�IRC�P
F�Ud=?D�C�UZ8 8�7HÇZ=�·�KJ79l?=�U9YQ=?G 8<;�=�>�;EUZKR=#8:G�7?ãä=?l?8<UQG<[º7HD�IR8 F�Ud=?D�>�IR8:;�»�_EKVK®M�_�C�F�KR=�79Fd¿
ãr_�D:8 g =iC)8hm @A_�= 8<U�8:;�IRD�8<;�=,PZG<UQ_�·�DAU9»×Û 5 ·bUQD<=?DA·b=iG�Mb7H8<lr;279G:=�79·�·b7HG<=?Cd8¦»�G<U g 8<;�=



−4 −2 0 2 4 6

−6

−4

−2

0

2

−4 −2 0 2 4 6

−6

−4

−2

0

2

È 7ZÉ È MbÉ
áÎIVPQ_�G<=XåEm È 7ZÉ g 79·27HC�F28:G�7?ãä=?l?8<UQG<[�=?D<8:I g 798:=?F�M)[!G<=?l?_EG<D<IRYQ=��9Mb7H8<lr;�ØNKV8:=?G�_�D:IRC�P�7
Mb798:lr;2D:IV½i=�U9»�Û 5 m È MNÉ�G<=iD<_�KR8�D:_�·N=?G<I g ·NUZD:=?F�>�IR8<;!G<=?D:_�KR8�»�G<U g M�_�CEF�KR=#79FBãä_�D<8 g =?Cd8
8<U�D:;�U9> 7HPZG:=?= g =iC)8hm
_�C�l?=iG<8�7HIRC)8\[�=?KRKRIR·�D<=?Dhm4áÎIVPQ_�G<=�å È MbÉÎD:;�U9>�D48<;E=�G<=?D:_�KR8<D®»�G<U g M�_�CEF�KR=×7HFBãr_�D:8 g =iC)847HC�F
G<=?li_�G<D:IVYQ=��9MN798<lr; g =?8:;�UdF�Da·�KRUQ8<8<=iF#79Pd79IRC�D<8Î=B79lr;�UZ8:;�=?GÎ»�UZG^l?U g ·b7HG<IRD<UQCam���=?D:_�KR8<DÎ»�UQG
8<;�=,=?¹�7 g ·EKV=Al?UZCED<IRF�=?G:=?F279G:= YZ=?G:[XD<I g IVKJ7HG^»�UZG¡8<;E=�8\> U g =i8<;�UdF�Dhm

��ª��¸µ��d´'³ � �dµ<±®¬
Á�;�=�=?¹�7 g ·�KR=?Da;E=?G<=�IRKRKR_�D<8:G�798:= 8:;�=�79FEYZ79Cd8�7HPZ=?DÎU9»bM�_EC�F�KR=�79FBãä_�D<8 g =?Cd8aU9YQ=?G^Ù�79K g 7HC
ØbKR8<=?G:IRC�P+»�UZGA8<;�=�MN=B79G:IRC�P9¿\UZC�KR[�e�ÔÕc�6 ·�G<UQM�KR= g m	k¸;�=?C�Ù�79K g 7HC+ØbKR8<=?G:DS7HG<=�_�D<=iFa`
8<;�=i[2C�=i=?F28:U1Mb=�IRC�IR8<IJ79KRIR½?=?F�>�IR8:;27+PZUdUdF�=?D<8:I g 798:=�U9»¡8<;�=�G:UZMNUZ8�D:8�7H8<=X79CEF2KJ79CEFd¿
g 7HG<Ç�KRUdlB798:IVUQC�D�79CEF�M�_�C�FEKV=�79FBãr_ED<8 g =?Cd8 IRD 79C1= � l?IR=?Cd8�>�7h[X8:U�l?U g ·�_�8:=�UQ·�8<I g 79K
KR=B79D:8#D:¼)_N79G<=iD#=?D:8<I g 7H8<=?D IRC�UZG:F�=?G�8<U�IRC�IR8:I�7HKRIV½i=�8<;�=ëØbKR8<=?GhmXâ¡_�C�FEKV=179FBãä_�D<8 g =?Cd8 IRD
= g ·EIVG:IRlB79KRKR[ g UQG<= G<UQM�_�D<8 8:U�M�IJ79D�IRC�8:;�=�D:[)D:8<= g g UdF�=?K\`d>�;�IRlr;�IRD�8:UXMN=#=i¹)·N=?l?8:=?F
D<IRC�l?=�8:;�=�KRIRC�=B7HG<IR½B798:IRUZC�D 79G<=�G<=il?U g ·�_�8<=iF�=B79lr;�8<I g =�7HC�F279G:=#liU g ·E_�8<=?F1C�=h79G 8<;�=
UZ·�8:I g _ g m k�= F�IRF�CEUZ8�IRCdYZ=iD<8<IRPd798<= G:UZM�_�D:8<C�=iD<D 8<U+UZ_�8:KVIR=?G:D�D<IRC�l?=�8<;E=?G<=�=?¹dIRD<8�MNUZ8:;
Ù�79K g 7HC�ØbKR8<=iG<D�7HC�F1M�_�C�FEKV=�79FBãr_ED<8 g =?Cd8 8:=?lr;�C�IR¼d_�=?D D<·N=?l?IàØblh79KRKR[�FE=?D<IRPZCE=?F�8<U�FE=B79K
>�IR8<;1UZ_�8:KRIV=iG<DBÚRÛiß�`bæiÜ¢ME_�8�8<;�=iD<=�>¡=?G<=,C�UZ8�I g ·EKV= g =?Cd8<=?Fam

áEUZG�l?U g ·�_�8�7H8<IRUZCN79K479C�F g = g UQG<[1G<=i¼)_EIVG:= g =iC)8:DB`®M�_�C�F�KR=179FBãr_ED<8 g =?Cd8 IVD�C�UQ8
·�G�7Hl?8<IRlB7HK4»�UZG�KJ79G:PZ=�·�G<UQM�KR= g Dhm�â¡=?lB79_ED<=X8:;�=X=iC)8:IRG<=�UZMED<=?G:YZ798<IRUQC�;�IRD<8<UQG<[ g _ED<8 Mb=
G<=?liUZG<FE=?Fa`N8<;�= g = g UZG:[�G:=?¼d_�IRG<= g =?Cd8 D:lB79KR=?D�7HD�� È die�Éimaâ¡[�l?UZCd8:G�79D:8 8:;�= Ù�79K g 7HC
ØbKR8<=?G�G:=?¼d_�IRG<=?D�� È e ( É g = g UZG:[)mNÁ�;�= Ù�79K g 79C ØbKR8:=?G�G<=?¼d_�IRG:=?D�� È e � É4liU g ·E_�8�7H8<IRUZC
»�UZG®=B79lr;�_�·NFb798:=Zm O U g ·�_�8r798<IRUQC�G:=?¼d_�IRG<=?F�IRC�M�_EC�F�KR=×7HFBãr_�D:8 g =?Cd8¢IRD�� È e � 0 die ( É
>�;�IRlr;�PZG<U9>�D,KVIRC�=h79G<KR[�IRC�8:;�=XCd_ g MN=?G U9»�G:UZMNUZ8�·NUZD:IV8:IRUZC�D�IRC�8<;�=+=?D<8:I g 798:=Zm+Á�;�IRD
IRD�D<IRPZC�IàØblh79Cd8<KR[�KR=?D<DA8<;b7HC�7�PZ=?C�=iG�79K^D:=?l?UZCEF�UZG:F�=?G�KR=B7HD<8�D:¼)_N79G<=iD�UZ·E8<I g IR½B7H8<IRUZC�M�_�8
D<8:IVKRK'C�UQ8�·�G�7Hl?8<IRlB7HK'»�UQG×7�G:UZMNUZ8�UQ·b=?Gr798:IVCEP�»�UZG¡KRUZC�P�·b=iG<IRUdF�D�UH»¢8<I g =Zm

â¡[ºl?U g M�IRC�IRC�PXÙ�79K g 79C!ØbKR8<=?G:IVCEP�7HC�FºM�_EC�F�KR=�7HFBãr_�D:8 g =iC)8,l?UZC�li=?·�8<Dh`�71C�=i>
G<=?li_�G<D:IVYQ=��9MN798<lr;ëØbKR8<=?G4>�79D^IRCd8<G:U)FE_�l?=?Fam^Á�;E=¡ØbKR8<=?G 7HKRKVU9>�D^7��b=?¹dIRM�IRKVIR8\[ IRC#8:;�=¡Mb798:l�;
D<IR½?=Z`Q8<Gr79F�IRC�P U �Xl?U g ·�_�8�7H8<IRUZCN79KZG:=?¼d_�IRG<= g =?Cd8<D479CEF#·N=?G\»�UZG g 79C�li=Zma¶�»'8<;E=�Mb798:l�;�D<IR½?=
IRD¢D:=?848:U
ÛQ`98<;E= =?¹d8:=?C�F�=?F+Ù�79K g 7HC�ØNKV8:=?G^G<=?D:_�KR8<Dh`)7HC�F#Ià»b8:;�=�Mb7H8<lr;#D:IR½?= IRD^_�C�KRI g IR8:=?Fa`
»�_�KRK'M�_�CEF�KR=S7HFBãr_�D:8 g =?Cd8 G:=?D<_�KR8:DBm



Ë�Ì � Ìa¯�ÌÎ¬�´'Ì �
������� � � �	�Ny��i})�i{<�X�i})��
A�
���4�Q{\{<�?}Z~���w��Z�9~\yh���h���¦�Z��~\�i})yr�?�d|�� �iz��Z�Z�x���H�x})�+�?}d�����9���i�x�
���r�h~����?}��J�i{¨�i}��?�d~\�?}d�B� �i�)|¡���i�Z�x��y¦{<�?���h~r���R}����������
�������� 
!#"%$� 
&'!#(*)' 
&,+.-�)'$0/,1�2
)43
)' 5�� 
!#"6+*+7(98'": 
!
�;)'<�)'!*1=&' ?>@�BA%1C!D":EF1����FG��IH J'K,LBzd�B�hyr| �6M,MONQP?�6M,MOR L �CS,ST� �

�9N6� �^�
�����i})��U4�
V��x�x���h|r�XW®���i�)�i�x���X�r�?}d|���|\~\y:}Z~¡{<�?}d�By�|\�r�i}X�?�x���i})� y:}Z~��J�i{ y:}Z�h�x{<�?}d��y:}Z~
� �izZzZ�x}d�Z�ZY\[	!#)' 
)'E�)'[]1��;)'<�)'!*14L MT^#M'_4` a,aba%POa,M,S L �6SbS'R �

� a:� � �dcÎ�d�?}d���?}d���Î�b�¡��yryr� �?}N�e�N�?{<�hy�|\�r�i��y�|\�?}d�?{\{<�i�X� �?zQzZ�x}d���)|��x}d�����Q��~��xzZ��y����i}Z�
}dy��r~\yr�����9�r�i�¢� �iz)|r�e��}��� 
!#":$� 
&'!#(*)' 
&,+df.)' 6g6":$h": 
i�"�)' kj�(*"6+7>�&' 
>l��":$�m:(*i4"F�n)'<4)'!#(*i61�L
zd�B�hyr| N,R:o%P	N:o'p L �6SbS'R �

� M:��� �i�Z} � �:�byr�i})�i{<���i})�q
¡�?}d| � �?���i���d�b�dyr�Zy:{?�	�¡yr�r�?�QzZ��yr�#|\~\�9�£�)�h|\~����4� �?zQzZ�x}d�Z��¥'yr�\�Q�
}Q�����i�Zr4y:z��i{<~ SbS � � LnV�� ¥sV��?{\�x}dy�r4�?���h~����r|��N�?���i{<�B~\�i{<�,LZc^�h���Z{\���Q�By,L;V�tvu N'�6a,S L
wF�'txL �6SbS,S �

�9p6� r^���£�)�i{<�y�£��
 �i{<~���yr�B�zUÕ�)�:�x���Zyr�i}2{<yr�r�i})|\~�{\�)�r~����i}��R{<�B�.�Q})�r�?�x�x�Q{<�B~\yr���h��yr�4|r���R}y{Q��|��
|\y:{<� �?}|V��Z})�Q�2�i})�|�d�?{<|\�9~���L¢yr�H��~\�?{<|6LZY}3'3�+7(*i�&'!#(*)' '1�)�gl�� 
m:&'$�(*&' 
i�"l(~ �f.)'E;3d[T!#":$
�.(�1C(*)' TL?z)�h�hy�| N%aORQP]N,p%� �d� zZ{\�x})�hy:{X�Îy:{\���B�TL �CS,S,M �

� �:�z� ��¥N{\���h�B|6L.�'��V��6�N�?�d�\�Z���i}dL;r���
¡�?{<~���yr�,L'�?}d��t����N��~\�r�i�x�Z���?}N� � �Z}d�9��y��B�i���)|\~\� y:}Z~
�4�����9�Qy:{\}T|\�h}Z~��dyr|���|r����}��T)�&43'3?"�&'$F(* ���(�16(~)' zYX+ 8')'$�(*!72
E\1C���
2
"4)'$�A����n$h&'i:!#(*i�"r�
� zZ{\�x})�hy:{\�0�ay:{\���h�	L N u,u,uZ�

�9R6� ¥�� � � � {<�?���Q�	Lq�d�ZcÎ�d�?}d�9{<�h|��)y4�9�)�i{:L��i})��r��ZcÎ�dy<�x���izZzd�Z��r4yr�:�Z{<|����hy a ����� �B~����i}
yr|\~���� �B~����i}��R{<�h� ��� �?}d�9�:�Z���i{���� �h�By�|\yr¤h�)y:})�ryh���������v�	$h&' T1C�;)' �YZ"%$0),1D3?&'i�"x&' ?>
��+7"�i:!#$h)' 
(*i���A%1C!#":E\1�L N%�	^#M'_4` �,abS%P'�Op%� L �6S,S uQ�

� o:� t®�x��t¡�r�?{\�d�?�hy��\�i}Z�a�i})��t4��yr�5�'�?�'y:}Z~����i})�E�Zr4yr�:�Z{<|����hy y�|\~���� �h~����?}��i�a� �B~����i}dL�|\~�{\�d�<�
~��Q{<y#�i})���J�9�r�?�®��y<}d�B~��N�����������T$0&' T1C&'i%!#(*)' 	1q)' ��;&'!#!#":$4 �Y\ ?&,+7A%1C(�1q&' ?>���&'i�2
(* 
"
�� 
!#"6+*+7(98'": 
i�"6L �:R]^#�O_4`9p:�'N6P	p,Rbp L �CS,S'p �

� S:� �Õ�Z�x�x�xz��^��V��C�N�i�)�\�Q���?}N��W¡�i�)�hy��x}Z�?�?{\���i})�ry+�x}�zZ{<�?�\yr�r~����By a �T{<y��r�i})|\~�{\�d��~����i}b����}
�;$0):i4"�"4>'(~ '8,1x��������-�)'$0/,1�2
)43�)' |��['+7!#(��,��(*":����):>'"6+7(* '8�&' 
>�YF 
&,+7A%1C(�1z)�g|��(�1C[T&,+
��i�"% ?"Q1����y������-�H J'J6�%Lhz)�h�Byr| aORQPOM,M L �6SbS,S �

�7� u � V1� wº� V1� WI�®��|\|\�i})�?�h�:�9y��i})�,y�~Î�?�J��t4}�yr�hz�y:{\����y:}Z~\�i�§�i})�,~��)yr�?{<yr~����r�i���x}Z�Byr|\~����h�B~����i}
�x}Z~\��|����¦�Z��~\�i})yr�?�d| ���9�r�?�x���r�h~����?}��i})�1� �?z+�Z�Z�x���H�x}�� ^ |����h� _ �@��}I�n$h):i:�� '!72��� 
!#":$� 
&,�
!#(*)' 
&,+
��AbE}3?),1C(*[	E¡)' 5�.¢43?":$4(~Ex": 
!#&,+
�n)'<4)'!#(*i61�Liz)�h�Byr| �QR]��P
�6o uTL �CS,S,S �

�7�,��� �°� � �Z�x��y:{:L � ��w®�Z��� �i}Z}dL4�i})�|
A���4�Q{\{<�?}Z~���w��Z�9~\yh�It�}dy��.�?zQzZ{<�h�B�£�2�J�i{��Z��~\y:{\�x}d�
}d�?}Q�x�x})yr�?{�|\�9|\~\y�� |r���R}I�n$h):i4"�"�>'(* '8,1F)�gz!72
"zK'J'J'£qYFEx":$�(*i�&' |f.)' 
!#$h),+91zf�)' 6g6":$h": 
i�"6L
zd�B�hyr| �6�ON%o%P?�6�ba'N L �CS,SOp �

�7�:N6��� ��� �
w4�Q��� �?}Q}dL��d� � � � �Q�x��y<{:L'�i})��V1�dc^|\�i{\�)�Q��¤¡�?}d�9���hy<{<�hy:}Z~�|����¦�Z��~\�i})yr�?�d| ���izZ�
�Q�Z�x���9�x}d���?}d�����9�r�i�x���r�B~����i}��)|��x})�!���i�?�?{\���i})�ryë�x}Z~\y<{<|\yr�r~����i}b����}��
�������n$h):i�"4"�>'(* '8,1C�
¥F&'m:(98'&'!#(*)' �&' 
>�f.)' 
!#$h),+Z�	"4i�2
 
),+7)�8'(*"61�g6)'$�¦� 
E�&' 
 
"�>l��A:16!#":E\1�����L'�B�i�x�)� y a u o'R L
zd�B�hyr| NQP?�,� L �6SbS'R �

�7�6a:� �'��V��<���i�)�£�Z���i}b��t �)�h~\�\�B§ä{<yr�:�Z{<|����hy��i���h�?{\��~��d���J�i{ a �2|\�ry:})y�{<yr�r�?}d|\~�{\�)�r~����i}b�¨��}
�;$0):i4"�"4>'(~ '8,1�)�gqf=�����ª©	«'«'«,Lhzd�B�hyr|X��� ` R%abo%P'Mba L N u,ubuQ�

�7�6M:� r����'�d¤A�dr®�B�Q��r4�i�Z�d|\~F�B�i��� �?}!�Z��~\y:{<|A���i{�zZ{<yr�H����~����i}dLÎ{<yr�r�B�i}Z��~����i}dL^�?}d�1��yr�?{\}Q�x})�Q�
¥'yr�\�Q}Z���r�i��r4y:z°�i{<~ �bM'p Ldc¨�B�AzZ�d~\y:{\�H�<��y:}d��yl� y:z)�i{<~\� y:}Z~6L�w4}Q���By:{<|���~��X�i��r4�9�\�dy�|\~\y:{:L
�6SbS,� �


