
� �������	��
 ���� ���������
����� ���

 "! #$! #$! #%!

&(')'+*-,/.103254

687 9�6�:5;=<?>A@CBEDCF GIHKJLBNMPO�Q%MR:



���������
	 :��NG3O�<� @��
���������������
�  M!�5G3O�<� @��#"
$ B > B&%'8B H)(+*+,.-0/21IBEDCB�8O��3 @CBEDCF <4IH657�98AF;:3O65<� HKDCB>=@?BA9C;A9DFE�G$@918B @/BRD/F <�IHH5
�98 FI: O�5��"H�D/BJ=LKMA�NOE�G8HHI> @�18BP� @ HKD/@�8O6�3 @CBEDCF5<�IH65  @�18BP8O��3 @CBEDCF <4IH65�HH5�/$HL8Q�$HK@ @918BDCO O�@"OKQ�@�18BP@/DCBEBL"%<���?"7SRT18BU(+*+,V-W1IH��%@918BPQ O�545?O@/"<4IJND�X�5?B!�!Y

Z X�5?B ( D/O�:IHH:I<45?< @�8
?>[\?]? �I7 ^
?>[_C`C �I7 a
?>[_DbC �I7 c
Cd[_K �I7 ^
Cd[\N �I7fe
DW[_K �I7 :
DW[\N �I7 6

,8OLD$@918BP<�8G�X @g� @CD/<�8JFKQKQN&NLG��h18O@/(@�/�O G3O���� <�:�5?BPGIHKD#� B+@/DCBEBO�TX�I> BRD$@918<<��(T*+,V-iG8HH >
�918O@/j18O@/(@/OlkEH65�k&X�5 H @/B @�18BE<?D"G8DCO6:IH6:8<45?< @�8�7

687 9�6�:5;=<?>A@CBEDCF GIHKJLBmaNO�Q%MR:



�����������������  M!�5G3O�<� @��#"
*�O6 � < > BED5H F O > B!5�F BEDCJ�<�8J�HH5?J�O�DC< @918F�Q O�D��);=; <4 >�X'k @C< O� 7�- <���B& @�/�O]� @CD/<�8J��
N KQK�N H6I> K�KQK�NLGA@�18B1<4I< @C<?H65 F OA>8B&5 /"<�545 1 H���B @918BPQ O�545?O@/"<�8Ji� @/D�X'k @9X8DCB6Y

1 2 3 4

5 6 7 8

0.5

1.01.01.0

1.0

0.5

1.0 1.0 1.0
1.0

e(a)=1

e(a)=1 e(a)=1

e(a)=1 e(a)=1 e(b)=1

e(b)=1e(b)=1

� O�@/B)@91IHK@+/%B7X � B)@918Bg8OK@ H @C< O�	�  N " O�D
�  K�" @CO DCB Q BRD @CONBRF5<<��� <?O6 GID/O�:IHH:8<�5?< @C< BO��� Q O�DB�8H�F5G'5 B�G Q O�DI� @ H @/B 9 /%Bl1IH��LB��  N "�� M�G�F BRH68<�8J�@91IHK@ @91IB �h8AFI: O�5�NN<��1BRF < @/@/BR>
/"< @91 GID/O�:IHH:8<�5?< @�8 M Q DCO�F � @CHK@/B+9  � OK@/B+@91 H @T:�8 <?F G�5 <<kEHK@/<?O6 G��  K�"��d�1Q OLD+� @CHK@/B+9�" 7
� 18O@/ @918BJ� @CD9X k @9XID/B5OKQ @�18B F OA>8B&5 H Q @CBED F BEDCJ�<�8J @�/%O � @CHK@/BO�E7�� O�X �918O6X'5?> k#18OAO��/B@91IB @�/%O7� @CHK@/B!��@/Og:3B�F BEDCJ�B >1<�NH7/%HL8+@91IHK@ @�18BT8B&/ F5O > B!5AG8D/BO� BRD��LB!� @�18B+5 <���B!5 <�18OAO >OKQ @918BPkEO�DCG�X'�  < 7 B�7�G��  N K�K�N "��d���fc5HHI>��  KQKQK�N "��j��� c�" 7

687 9�6�:5;=<?>A@CBEDCF GIHKJLBg^5O�Q%MR:



�����������������  aH�5G3O�<� @��#"
*�O6 � < > BED�H6 HKJLJ65?O�F BED H @C< �LB��/<48J�5 B&3 5?<���jk 5�X'� @/BEDC<�8J)/"< @91 H��SX'k&5 < > B HH��/<?F5<�5 HKDC< @�8F BRH��hX8DCB�7��7�i�918O@/2 <4 k 5 H6���&G @�18B k O�F G�5?B� < @�8�OKQ @�18<�� H65 JLO�DC< @�18F-<4 @918B J�B!8BED HH5
kEH�� B <����  	��
 " 7 $ B;/"<<�91�@/O HKG8G�5�8 @918<<�mk 5�X'� @CBEDC<4IJ F B @91IOA>�@/O H � BE@+OKQ G3O�<� @��)<4 HO6IBP>8< F B& � <?O6IH65 � G H6k B  < 7 B�7�G8G3O�<�L@#�$@91 H @"O6�Hi5 <�8BL" G Q OLD"B�8HKF G�5?B @918BPQ O�545?O@/"<4IJ'Y

� B!�/< J�5H65H65 JLO�DC< @�18F @91IHK@ <?> B! @/<4%IB!� @�18B218<?J618BO� @ @�/%Ogk&54X'� @/BRD�� <�N@918B H�J�J65?O�F BRDCHK@/<���B
k 5�X'� @/BRD/<�8JI7 � O6X8D5HH5?J�OLD/< @918F_�918O6X�5 >>:3B F OLD/B B�lk <?B& @N@�1IHH��  	��
 " 7 � G BOk < Q 8�@918B
k OLF G�5 B� < @�8 O�QV8LO6X8D"HH5?J�OLD/< @91IF 7  � <�L@OYS8�O�X F HL8l/$HH @$@/OFk O�'�/<?> BRD$@918BPkEO6�IB!k @C< O�
:3B @�/%BEB&U�/<4IJ65?B 3 5 <���7k&54X � @CBEDC<48J H6I> @91IB F <48<?F;XIF �/GIHH'8<4IJ$@/DCBEB O ��BRD @918B � G3O�<� @��R7 "

687 9�6�:5;=<?>A@CBEDCF GIHKJLB+: O�Q%MR:



����������� ^��NG3O�<� @��
� HK@91IH6�� 7�( B >8HH @�JLB&8BRDCHK@/BO�  �� A���"�GIHK<?D#��H�� Q O�545?O@/��E7BR H ��B	� @/Oi: Bm� BE@%O�Q G O��9�/<�:�5 B
/%O�D >��  ��O�kEH6:�X�5 HKD�8�" GIBL7 J 74G
� � =���������������������������� ��!��#" "�"#E 7 R H ��B$�&%�@/O : B@91IB �/B @ OKQ+H6545T/%O�D >��N<4'� G)(�*,+.- @918B DCB���BRD/BO� B >>� @CD/<�8J�OKQ)B H6k#1 /%O�D > G BL7 J 74G�� % �
=�����/���0 ���1�0�����2�3���4�5� �����2�3���)������ ��!���!������0&�#" "�"#E 7
, < D#� @!G � H @�1IHH>k#18OAO��/B!�+@�18Bl�h8AFI: O�5 � @/O :3Bl� OLF BF/�OLDC> Q D/OLF @91IB���O�kEH6:�X�5 HKD�86�)7
� BP@�18B&�> OABO�%@918BPQ O�545?O@/"<4IJ'Y

7 $ < @91 �I7 : G8DCO6: HH:8<�5 < @�86GQ18BPk#1IO O�� BO�8� @/OF:3B1<?>8B& @/<<kEH65 @/O � 7
7 $ < @91 �I7 ^5G8DCO6: HH:8<�5 < @�86GQ18BPk#1IO O�� BO�8� @/OF:3BP@918B1DCB��LBED#� B > � @/DC<4IJ5O�Q � 7
7 $ < @91 �I7 ^NG8DCO6:IH6:8<45?< @�86GQ18BUk#18OAO��/B!�8� @COI:3BP� OLF Bg� @/DC<4IJ @�1IH @ <<�+8BE< @918BRD � 8O�D@�18B5D/B ��BED#�/B1OKQ � 7	9 =@�18<<�7kRH6�/B;18Bik#18OAO��/B!�:� Q DCO�F @918BiX�8< Q O�DCF > <<� @CD/<�:�X @C< O�O �LBEDT/%O�D >��%<45� % @91IHK@)HKDCB7IBE< @918BRD � 8O�D$@�18B1DCB���BRD��/B OKQ � 7

���������������<;  M!�5G3O�<� @��#"
� B %'8B @918B Q BRHK@9X8DCB!��Q O�D H�5?O�JH3 5?<48B HKD F O > B&5 @�1IH @BkEHH1F O > B!5�@�18<�� > <<� @CD/<�:�X @C< O� �  �>= � "G3BED/Q B!k @�548  � O�@/B6Y 8�O6X F HL8�H��9�9X8F B @�1IH @ @91IBEDCBNHKDCB;IO GIH65 <�I> DCO�F BO� <�=@91IB �LOQkRHH:�3
X�5 HKD�86G8< 7 B�7�G 8OF/%O�D >��25?<���B?��!3�J/218<<k#1 � @ HL8 @�18BI�CHKF BU/218B!�D/B ��BED#�/BR> 7f" � O6XID)F O > B&5
�918O6X�5 > F H ��BiX'�/B5O�Q%H�� Q B&/ Q BRH @�X8DCB!�PH6�PG3O���� <�:�5?B  /%Bi/"<�5�5 J�<���BJ8�O�X M!� G3O�<�L@#�PQ O�D
X'�/<4IJ a Q BRHK@9X8DCB!�!G�9 G OL<4 @#� Q O�DUX'�/<4IJ ^ Q BRHK@9X8DCB!�!GVc G3O�<�L@#� Q O�DmX'�/<4IJ F OLD/BN@91IH6]^Q BRHK@9X8DCB!�R7f"

687 9�6�:5;=<?>A@CBEDCF GIHKJLBmcNO�Q%MR:



�����������������  M!�5G3O�<� @��#"
$ D/< @/B H6 B�AGID/BO�9�/< O� Q OLD"BRH6k#1 OKQ @918B1GID/O�:IHH:8<�5?< @C< BO�

�  @�18B = @91IBO"
�  B&1 @ = @91IBO"
�  >8O�J = @91IBO"

H6�"HNQ X� k @/<?O6�O�Q @�18B1GIHKD HKF BE@/BED#��<4 8�O�X8D"F O > B&5 7

687 9�6�:5;=<?>A@CBEDCF GIHKJLB 65O�Q%MR:



�����������������  M!�5G3O�<� @��#"
$ 1IHK@
� H654X8BP> ON@918BPGIH�DCH�F B @/BRD���<� 8LO6X8D%F OA>8B&5 @CH ��B+@/O5J�<���B+@918BP> <<� @CD/<�:�X @C< O� X � B >
:Q8 � HK@91IH6 GI> BO�9kED/<�:3BR> HH:3O ��B��

687 9�6�:5;=<?>A@CBEDCF GIHKJLBUe O�Q%MR:



��������� # ^��NG3O�<� @��
$ B > B&%'8BPHI(T*+,V- /21IBEDCB @91IBgIO6�3 @/BRD/F <�IHH5 �h8AFI: O�5��%HKDCBP=@?BA9C;A9DFE�G @918B+@/BRD/F <�IHH5
�98 FI: O�5��"H�D/BJ=LKMA�NOE�G8HHI> @�18BP� @ HKD/@�8O6�3 @CBEDCF5<�IH65  @�18BP8O��3 @CBEDCF <4IH65�HH5�/$HL8Q�$HK@ @918BDCO O�@"OKQ�@�18BP@/DCBEBL"%<���?"7SRT18BU(+*+,V-W1IH��%@918BPQ O�545?O@/"<4IJND�X�5?B!�!Y
Z X�5?B
� [ � �
� [ � �
� [ ���
� [ H
� [ :
��[ H
��[ :
$ B+HKDCB�8O@/	JLO�<�8J1@CO;X'�/B ��; @/ONB!� @/<?F HK@/B)@918B G8DCO6:IH6:8<45?< @/<?B!� O� D�X�5 BO� <� @�18B+JLDCH�Fi3F HKD 7 �7��@/D HK<�8<4IJ5>8HK@CH'G�/%B 1 H���B+Hi�/<48J�5 Bg� @CD/<�8J G � � � ���37�9 Q�� <<� @�18Bm� BE@%O�Q�GIHKD#�/B@/DCBEBO�%Q O�D � X� > BED$@�18B HH:3O ��BPJ�D HKF F HKDOG O6X8D"JLOLHH5 <<�$@/O F H  <?F <��RB

�  
	� "��j5 OLJ �  �� = 	� "���
�����

5?O�J �  ,� A��>= 	� "
/"< @91 DCB!�/G BOk @ @CO 	� 7 � BEDCB 	� <<� HP�/B @ O�Q3G HKD HKF B @CBED#� <4 @�18B F O > B&5�� H ��B!k @/OLD OKQ � HH5�X8B!�
��� Q OLD�B H6k#1�� <4 @918BPJ�D HKF F HKD�/218BEDCB ��� <���@�18B+GID/O�:IHH:8<�5?< @�8 H6���/OQkE<?HK@/B >F/"< @�1 D�X�5?B��A7
,8OLD"B�8HKF G�5?B6G�/%Bm/"D/< @/B

���������
@/O > B&IOK@/B�@91IB+kEO6I> < @/<?O6 HH5AG8DCO6:IH6:8<45?< @�8 �  ? [\C D�= ?S" 7 �  ,� A��>= 	� "�<�� @�18B�GID/O�:IHH:8<�5?< @�8J�<���B! @CO5@/DCBEB � GIH�< DCBR> /"< @91 � @CD/<�8J � X�I>8BED"GIH�DCH�F5BE@/BRD�� 	� 7

687 9�6�:5;=<?>A@CBEDCF GIHKJLB 95O�Q%MR:



�����������������  cNG OL<4 @#��"
,8OLD$@918B1<�8G�X8@ � @CD/<�8J � ��� G @�18BEDCB1HKDCB+@�/%O5GIHKD#� BO�TX�I> BRD$@918B1JLDCH�F F H�D!Y
��� � �

�

H
�

�

H
�

H
� 
 � �

�

H
�

�

H
�
H

- <���B&N@91 H @ � �`KQK�NLGH/"DC< @/B$B� G8DCB!��� <?O6 ��Q OLD��  �� A � � = 	� " H6I> �  �� A � 
 = 	� " H�� H Q X� k @/<?O6OKQ @918B1G HKD HKF B @CBED#��<� @918B1F O > B!5 7

687 9�6�:5;=<?>A@CBEDCF GIHKJLB��5O�Q%MR:



�����������������  a6cNG3O�<� @��#"
$ B H�D/BI8O@/ JLO�<�8J @CO >8BEDC< �LB @�18B � ; XIG3>8HK@/BO�E7 � ���hX8F BN@91IHK@U/�Bi1IH���B H k X8DCD/B! @
�/B @$OKQ G HKD HKF B @CBED#� 	����� � G8H6I>l/%B�� > 5?<���B+@/O5B!� @/<?F HK@/BmX8G >8H @CBR> GIHKD HKF BE@/BED#� 	��� 7 � 18O@/
18O@/(@/OlkEH65�k&X�5 H @/B1G HKD HKF B @CBED
� HH5�X8B!� 	� � Q DCO�F�@918B1G8DCB��A<?O6X'�$G HKD HKF B @CBED#� 	� ��� � G�X'�/<48J@91IB ��; H65 JLO�DC< @�18F�7 �7�9�9X8F B HKJ HK<�=@�1IH @U/%Bi1 H���B � � KQK�NNH6� @91IB5O��5�8�� @CD/<�8J�<�@91IBP@/D HK<�8<4IJ >IH @CHI7

687 9�6�:5;=<?>A@CBEDCF G HKJ�B MO� O�Q%MR:



687 9�6�:5;=<?>A@CBEDCF G HKJ�B MLM+O�Q%MR:



���������  ^��NG3O�<� @��
$ B > B&%'8BPHI(T*+,V- /21IBEDCB @91IBgIO6�3 @/BRD/F <�IHH5 �h8AFI: O�5��%HKDCBP=@?BA9C;A9DFE�G @918B+@/BRD/F <�IHH5
�98 FI: O�5��"H�D/BJ=LKMA�NOE�G8HHI> @�18BP� @ HKD/@�8O6�3 @CBEDCF5<�IH65  @�18BP8O��3 @CBEDCF <4IH65�HH5�/$HL8Q�$HK@ @918BDCO O�@"OKQ�@�18BP@/DCBEBL"%<���?"7SRT18BU(+*+,V-W1IH��%@918BPQ O�545?O@/"<4IJND�X�5?B!�!Y
Z X�5?B ( D/O�:IHH:8<�5?< @�8
� [ ��� �I7 a
� [ � � �I7 a
� [ � � �I7 a
� [ � � �I7 :
� [ H �I7 6
� [ : �I7 :
��[ H �I7fe
��[ : �I7 ^
�����������������  cNG OL<4 @#��"
� DCHL/ O�8B�OKQ+@918B�G3O���� <�:�5?B G HKD#� B @/DCBEBO� Q OLD @918B � @/DC<4IJ � ��� ���MG%H6I> �h18O@/ 18O@/�@/O
kEH65�k&X�5 H @/BP< @��$G8DCO6: HH:8<�5 < @�8�7

687 9�6�:5;=<?>A@CBEDCF G HKJ�B MLa O�Q%MR:



���������������
���  a�c G3O�<� @��#"
RT18B Q O65�5?O@/"<48J HH5?J�OLD/< @91IF�<���@91IB1G'� B!XI> O63 kEOA>8B)Q DCO�F 5?B!k @9X8DCB6G�/218<<k#1 %'I>��%@�18B1F H  < 3F;XIF(G8DCO6:IH6:8<�5 < @�8 Q OLD�HHQ8"@CD/BRB /218B&1JL< �LB&PH6� <�8G�X @ H2� B���XIB&'kEB OKQQ/�OLDC>���� � A�� 
 A���� � A���� 7$ B1@CH ��B
	 ��^�G HHI>�� � � ?BA� 
 ��CPA���� ��D 7+RT18B � H654XIBP� @CO�DCBR> <4���� M6A � AEM�� <��@91IB&=@�18BJ18<?J618BO� @PG8DCO6:IH6:8<45?< @�8 Q OLD H6Q8�@/DCBEBI�/GIH6�8<�8J @�18Bi/�OLDC>��)@91 H @1<��+DCO O�@/B >=<�
?$7
����������� * ��� �!�"��#$�&%

,IO�D$< � M 7?7?7  G�����M 7 7?7�'
��� (�A(#A�)*� � �  �,+g[-��. = �/+@"

01�!�2�435#6# ( %
,IO�D�7 � ��8:9�; � M�� ���  �=< MO" G!( � M���� �  	��< M � ��8:9�; " G>)�� M���� ��	

?/@A(�BC7 � ��8*9�;
D K � @\�
,8OLDFE �G( � ���  ? < MO" G
,8OLDH�JI A���Kb�9X'k#1 @�1IH @F� + [A�JI��/K <��$<� @918B1JLDCH�F F H�D

L �NMHN�@ �  � + [A�JI��/Kg"POQ��� (�ARE�A7S�TO=��� E&B M6AU?6A D �
9 Q L �NMHNFV D K �

D K � @ L �WMHN
��� (�AU?�A�)*� � D K �

RT18<<��H65 JLO�DC< @�18Fd/"<�545�@CH ��B �  � � "3@C< F B @/O2%' > @918B�18< J�18B!� @V��k OLD/<�8J%@/DCBEB Q OLD H2�/B& @/B!'k BOKQ.5 B!8JK@�1 � 7S,IO�D"O�X8D$GIHKD/@/<<k X�5 HKD2(T*+,V-iG�18O@/j/%O6X'5?> 8�O�X F O > < Q 8 @918B H65 JLO�DC< @�18F @/OD�X�=<� �  	� ")@C< F B��  � <� @!Y75 OAO � k&5 O�� B!548�H @ @918B5GIH�D��/B @CD/BRB;8�O�X > DCB&/ Q OLDX��X8BO� @C< O�
c  <<" 7 � O6X �918O6X'5?>l�/BEB @91IHK@�< @+1IH�� H1G HKD/@/<<k X�5 HKD Q O�DCF GAHH > @91IHK@%H65453OK@�18BED�GIHKD#� B @/DCBEB!�Q O�D$@�18<<�"O�D$OK@�18BED��/B& @CB&'kEB!�T/"<�545 1 H���B @91IHK@ GIHKD/@/<<k X'5?H�D�Q OLD/F�7f"

687 9�6�:5;=<?>A@CBEDCF G HKJ�B MO^ O�Q%MR:



687 9�6�:5;=<?>A@CBEDCF G HKJ�B MR:NO�Q%MR:


