
������������	�

������������������������	���	 �"!# �%$��&	��'������(*)��,+-��	�$.�����0/21��3!# (*4.�

57698�8�:<;>=@?A=�69BDC
E<F ;HG�;>IJ?
CLK F CLKNM�:O8P57BLQ
=�BL;>KD;�?AM�:O8
M�:<;�RH?A= F ;TS�698�8�:<CL8�UOV�?XWY=�:<C

Z BD;>K[:OI\:OK[=^]_:O6J`bac?AUdVL]�:<;T:O6\UOVfeg?A=hVL:<`N?A=�6iQ
M�:<;.j
BDV�?[C�C2kgB
IlWmKL?
CLKon7BL:O=hVL:@prqHCL6 Z :<;>8�69=<s?A=

6JCta*;�?
C�QAW F ;>=P?[`ueg?A6JC

v�wDx
y�z|{@}�~��A�@�A���A{

�
�"���7�D�g��wL���c� {h�

a*;�?[C�QAW F ;>=��<�[�
�
� 5�a��X�



Z BD`,ac?AUdVL]�:<;T:O6\UOVteg?A=@VL:<`N?A=�6JQ
M�:<;3j
BLV�?
C�CtkgB[I WYKD?
CLKNn BD:O=hVL:@prqHCL6 Z :<;>8�69=<s? = ?AI98H57698�8�:<;>=h? =�69BDCt?
CLK
:<CLBD` `�:<C �

57:<Q<?[C � � ;>B W � 5�; ����� aPsF V�;>:<;
n F =@?AUdV[=�:<; ��� ;>B W � 5�; �	�
� k ?
QAB[Ii]L6JCLK
:<;

� ;>B W � 5�; � n ��� :<;>8�=�6JCLK
5�?A= F `,M�:<;357698�
 F =@?A=�69BDC ��� � j F CL60�X�
�
�



��� � �����
	���
��
��
������ � ��	

������� �!� "$#%�'& (
) � � a*;�?AK
:O8�=�:OI9I F CLK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � *) �,+ � ]�Vcs?
CLK
69KDQA:O69=�:<C E S�698�UdVL:<CfM�:<C.- � � 5Hp0/3?
CLM�:<Ct6J` j F QA:O8>p01�?[C
=�BL; p e�BDM�:OI9I � � � � � 2) �,3 4 BD;>K[:<VL:<CL8�S3:O6\8�: � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 5
5�?
C�Q[8h?AK F CLK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )

6 798 �;:<: 8 �'=?>A@B@%C 8!D �FEHG!"<� 8 �JI<K#�CML%�N�O�QP 8 �F#'"<� 8 �RLS�TCVUW#�:X"X�!C 6Y6
� � � ZcS3:O6ce�BDM�:OI9I9:�WhsF ;3M�69:�G Z B
I F =�69BDC M�:<;3e F 8�=�:<; � � � � � � � � � � � � � � � � � � � � � �
�
� � � � � � I\I9K
:<` :O6iCL:O8 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�
� � � �,+ 5769:�G Z B
I F =�69BDCtM�:<;^e F 8�=�:<;36J`bj F QA:O8>p01�?
C[=�BD;rp e-BLM�:OI9I � � � � � � � � � � � � � +
� � � �,3 G 6JC e-BLM�:OI9I ` 6\= F C�?
]�Vcs?
CLK
69K2: Z B
I Z 69:<;>:<CLM�:<Cfe F 8�=�:<;�C � � � � � � � � � � � � � +

� �,+ G�[�Q F ;>8�sF ]�:<; � B
698�8�BLC[p � 
�
�;>B$[L6J`N?A=�69BDCL:<C F CLM�M�:<C]\'B
=h? I Z ?
;>6J?A=�69BDCL8@?
]L8�=h?
CLM � � � � � � 3
� �,3 � ]L8�=h?
CLM2M�:<;3]�:O69M�:<Cfe-BLM�:OI9I9:76iCA^.6JCD]LI969UOQt? F W�M�69:7K
:<CL:O=�698�UOVL:<C2a 6JCLK
:<;�?
]_M�; sF UdQ :7M�:<;

/ IYs?A=�=�:<; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � *
� �,3 � � G 6JCL: � ]L8�UdV s? = E<F CLK�W sF ; _�`$a �;b7�Fc�d ��� � � � � � � � � � � � � � � � � � � � � � � +e3
� �,3 �,+ G 6JC./�:O698�
L69:OI � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � +e*

� � � a*? E 6\= � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3 �
f 798 �;:<: 8 �'=?>A@B@%C 8!D �FEHG!"<� 8 �JI<K#�CML%�N�OghG'�iLS�Y�ij 8 �Yk�&�#�C<G!"<� 8 � l f

+�� � G 6JC./�:O698�
L69:OI E<F ; � ;>BD]LI9:<`N?A=�6iQ � � � � � � � � � � � � � � � � � � � � � � � � � � � � 3e+
+��,+ G 6JC � B
698�8�BDC[p e�BLM�:OI\I W sF ;.M�69:m/3?
CLM�:<C�QABDCon�K F ;�?A=�69BDCL:<C � � � � � � � � � � � � � � � � 3e3

+��,+ � � Z F ; � 
�
�;>B$[L6i` ?A=�69BDCL8�KcsF =�:�M�:O8 � B
698�8�BDC[p e�BDM�:OI9I98 � � � � � � � � � � � � � � � 3 �
+��,+ �,+ 5769:m/ :<;>:OUOV�C F CLK Z BDCqp�r!s$t F CLMHs<u � � � � � � � � � � � � � � � � � � � � � � � 3e2

+��,3 G 6JC � B
698�8�BDC[p013I F 8�=�:<; p e�BDM�:OI9I'W sF ;3M�69:v/0?[CLM�:<C�QABDCon�K F ;�? =�69BDCL:<C � � � � � � � � � � � � � +
+��,3 � � 4 :<;�C�?AUOVLIYs?A8�8�69KD]�?[;>: � ]�Vcs?
CLK[6\KLQA:O69=�:<C E S�698�UOVL:<CtM�:<C � I F ` 
�:<C � � � � � � � � � 3
+��,3 �,+ k%69: Z 69:OI9: � I F ` 
�:<CfK
6J]L=�:O8 Z BDC2S3:OI9UOVL:<`�\xw 
!y � � � � � � � � � � � � � � � � 2
+��,3 �,3 z UOV�;�?
C�QA:<C�WhsF ; M�:<C :<;>S�?
;>=�:O=�:<C � C
=�:O6\Ic?
C � I F ` 
�:<Ct`�69=3`�:<V�;�?AI98 :O6iCL:<;x/3?
CLM�: � 2
+��,3 � � z 6J` F Ii? =�69BDC Z BDC � I F ` 
�:<C � � � � � � � � � � � � � � � � � � � � � � � � � � � �

+�� � a*? E 6\= � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � * �

3



l �'"XG'E E���G'#%E C �!j 8 ��:X"<Co#iji"<� 8 �JE �N"��M> 7�� = � G!"X�Y� ( f
3�� � e sB
K
I969UdVL: � ;>BD]LI9:<`�:�M�:<; z =h?
` `�]�? F `N;>:<QABDCL8�=h; F Q[=�69BDCo` 6\= - � � 5Hp 5�?A=�:<C � � � � � � *e3
3�� + z E :<C�?
;>69B F CLM � ;>=�M�:<;38�6J` F I969:<;>=�:<Cf5�?A=�:<C � � � � � � � � � � � � � � � � � � � � � � *e3
3�� 3 e�:O=hVLBDM�:<C M�:<; \'B 
�B
I9B
K[6\:O8�UdVcs?A= E<F CLK � � � � � � � � � � � � � � � � � � � � � � � � � * �
3�� � z 6J` F IJ?A=�6\BLCL8�:<;>K
:<]�CL698�8�: F CLM�:<;>8�=�:�� C[=�:<; 
�;>:O=h? =�69BDCL:<C � � � � � � � � � � � � � � � � � *
	

3�� � � � Z F ;Q-3BD] F 8�=hVL:O69= Z BDC2e � t � � � � � � � � � � � � � � � � � � � � � � � � � � � *e5
3�� � � + 4 :<;>K[I\:O69UOVfM�:<;3e�:O=hVLBDM�:<C E<F ; \'B 
�B
I9B
K[6\:O8�UdVcs?A= E<F CLK ? F W M�:<;9/0? 8�698 Z BDC���
�
�
 2 �

3�� * a*? E 69= � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 )
> U 8 � �!j%#�� G C & �Y�'� "<�;:����'���ACo#B��LB�NG!& �Y� � f

�
� � 5769:�57:O8�B$[ w ;>6J]_BDC F Q[I9:O6JCL8 s? F ;>: � 5�R � � � � � � � � � � � � � � � � � � � � � � � � � � � 	e+
�
�,+ 5769: � B
I w�`�:<;�?A8�:<Q :O=�=�:<C�;>:<?
Q[=�69BDC � � 1 -�� � � � � � � � � � � � � � � � � � � � � � � � � 	e3
�
�,3 n7:<CL:O=�698�UOVL:�a 6JCLK
:<;�?
]�;<sF UOQA:�`�69=�M�:<;Q- � � 5Hp � 1 - � � � � � � � � � � � � � � � � � � 	 �

g ��@B�N�!� �Y� j 8 �ij #iC$C$� �!C � ��LS���M> 7�� = ghG'��L��Y�J�T���'��� 8 �;�N��� ���
/ � � e�BDM�:OI9I&:O6iCL:<; � 1Q-�`�69=NsF ]_:<;>IJ? 
�
�:<CLM�:<C /0?[CLM�:<C � � � � � � � � � � � � � � � � � � � 	e2/ �,+ G�;>S�?
;T= F CLK
8�S3:<;>=�: F CLM�?A8?w�` 
L=�B[=�698�UdVL: / :O=h;�?AUdV[= F CLK
:<C � � � � � � � � � � � � � � � � 	e5/ �,3 G�;>S�?
;T= F CLK
8�S3:<;>=�: F CLM 4 ?
;>6J?
C E :<C�C�?AUOV � ) Ziw Q[I9:<C � � � � � � � � � � � � � � � � � � 5 )
/ � � a*? E 69= � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 5 �

� UW#�:X"X�!CV#%�iL
ghG'�iLS�Y��G'#'I9�T��� �YE ��� >V=�� "<C G'�'&  !�
1 � � � B
698�8�BDC[p � 
�
�;>B$[L6i` ?A=�69BDC2WhsF ;3e F 8�=�:<;rp � BDCon�K F ;�?A=�6\BLCL:<C�? F W M�:<;35�R � � � � � � � � � 5e21 � + � B
698�8�BDC[p � 
�
�;>B$[L6i` ?A=�69BDCL:<C2WhsF ; � I F ` 
_:<C Z BDC e F 8�=�:<;�C � � � � � � � � � � � � � � � 5e51 � 3 � ]L8�=<s?
CLM�: E S.6\8�UdVL:<C e F 8�=�:<;�Ct? F W M�:<;�5�R � � � � � � � � � � � � � � � � � � � � � � ���1 �,3�� � � 
�
�;>B$[D6J`N? =�69BDC Z BDC�"�#�$%`�69=�^.6\IlWY: Z BLC&%' F CLM(%) � � � � � � � � � � � � � � +1 �,3�� + 5769: 4 :<;>=�:O69I F CLK
8�K[:OS�69UdV[=�:+*�, Z BDC�"�#�$ � � � � � � � � � � � � � � � � � � � � � �1 �,3�� 3 / :O698�
L69:OI � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � )o)
1 � � /3?
CLM�:<C�? F W :O6JCL:<` 5�R � p z =h;�?[CLK � � � � � � � � � � � � � � � � � � � � � � � � � � � � ) �1 � * a*? E 69= � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ) 3

- �N"X�!C<G!"$#�C 6/.10

�



� � � �x
������ � �

����� 	�

���������������������

n7:<CL:O=�698�UOVL:�a 6JCLK
:<;�?
]_M�; sF UdQ :�8�
L69:OI9:<C�? F�� :<;.6iC M�:<;�a�BD;>:<CL8�6JQ F CLM�M�:<;�`�:OM�6 E 6JCL6\8�UdVL:<C 576J?AKDCLB
8�=�6iQ26JC
Z 69:OI9:<C a*?AUOV�;>69UOV
= F CLK[:<CgM�:<; / 69B
I9B
K
69:f:O6iCL:fS�69UdV[=�69K
:]-3B[I\I9: � � C�M�:<; s� QAB
I9B
K[6\:�QX?
C�C `N?
C E<F ` / :O6lp
8�
L69:OI3M F ;>UdV M�:<C 4 :<;>K
I9:O69UdV�M�:<;�K
:<CL:O=�698�UOVL:<C�a 6JCLK
:<;�?
]_M�; sF UOQA: Z BDC � CLK
:<V sBD;>69K
:<C :O6JCL:<; � B 
 F IJ?A=�69BDC-�sF UOQ
8�UOVLI sF 8�8�:N? F W�M�69:�G�C[=rS.6\UOQ[I F CLK2M�:<; � B 
 F IJ?A=�6\BLC E 6\:<VL:<C'r F CLMt6JCtM�:<;�G Z B
I F =�69BDCL8>WYBD;>8�UdV F CLKNS�6J;>M
M�69: � ]L8�=h?
`N` F CLK
8�K[:O8�UdVL69UOV
=�: Z BDC � ;>=�:<C�;>:<QABLCL8�=h; F 69:<;>=<r�6JCLM�:<` M�:<;>:<CfK
:<CL:O=�6\8�UdVL:Na 6JCLK
:<;�?
]�M�;XsF UOQA:
Z :<;>K
I969UOVL:<CNS3:<;>M�:<C � 5769:�- � � 5Hp � 1 - 698�= :O6JCL:P8�:<V�;�8�UOV�CL:OI\I9: F CLMoQAB
8�=�:<CLK*sF CL8�=�69K
:.e-:O=@VLBDM�: E<F ; ^.:<; p
8�=�:OI9I F CLKg:O6JCL:O8�K
:<CL:O=�698�UOVL:<Cga 6JCLK
:<;�?[]�M�; F UOQ
8 r"M�:<;�M�?
C�Cg?AI98 z =h;>69UdV�` F 8�=�:<;�? F W�:O6JCL:<` 8�B
K
:<C�?
C�C[=�:<C
n7:OI Z BD;TI\69:OK
= � G�6JCL:76iV�;T:<;3S�69UdV[=�69K
8�=�:<C � C[S3:<CLM F CLK
:<C2698�=�:O8<rLM�:<C z =h?
` `�]�? F ` Z BDC�� CLM�6 Z 69M F :<C-? F W�p
KD; F CLM Z BDC s� V�CLI\69UOV�QA:O69=�:<C�6JV�;>:<; - � � 5Hp a 6JCLK
:<;�?
]�M�;XsF UOQA: E<F 8�UOVcs?A= E :<C � Z K[I � � ]�] � �<� � Z F ; � IYs?
; F CLKM�:<;&a*;�? K
:erOWhsF ;'S0:OI9UOVL:<C z =h?
` `�]�? F ` - � � 5Hp 5�? =�:<C�?
` :<VL:O8�=�:<C 8�
�;>:OUOVL:<C F CLM S�69: E<FLZ :<;>IYs?A8�8�69K7:O6JCL:
M�:<;�?
;>=�6\K[: � F 8�8h?AK
:�698�=<r�]_:OM�?
; W�:O8H:O6iCL:O8�` ?A=hVL:<`N?A=�6\8�UdVL:<C e-BLM�:OI9I98HWhsF ;.M�69:�K
:<`�:O6JCL8h?[`�: 4 :<;>=�:O69I F CLK
Z BDCA- � � 5Hp a 6JCLK
:<;�?
]�M�; sF UOQA:<C Z :<;>S�?
CLM�=�:<; � CLM�6 Z 69M F :<C � 5�?�M�:<; - � � 5Hp a 6JCLK
:<;�?[]�M�; F UOQ� >:OM�:O8+� CLM�6lp
Z 69M F�F `�8 Z BD` 4 BD;�Q BD`N`�:<Cf]�:O8�=�6J`N`�=�:<;^e F 8�=�:<;P? F W 8�:O6JCL:<;H5�R � p z :"! F :<C E ?
]�Vcs?
CLK
= � Z K
I ��� ]�] � + r
� ]�] � 3 8�BAS�69: � C�V�?
CLK � � r<:<;>K[6i]L= 8�69UdV :O6iC 8�B
I9UdVL:O8 e�BDM�:OI9I*? F 8 :O6iCL:<`,8�=�BDUOV�?A8�=�698�UOVL:<C�e�BDM�:OI9I�W sF ;&M�69:
5�R � p z :"! F :<C E : Z B
I F =�69BDC�:<C[=�IJ?
CLKtM�:<; � ]L8�=h?
`N` F CLK
8�I96JCL69:oM�:O8 z =h?
`N`�]�? F ` 8 � 5�? 8P:O6JC[W ?AUdVL8�=�:NM�:<; p
?
;>=�69K
:2G Z B
I F =�69BDCL8@`�BDM�:OI9I 6\8�=�M�?A8�j F QA:O8>p01�?[C
=�BL; p e�BDM�:OI9I � Z K
I � � ]�] � � � � 5769:O8�:O8�e�BDM�:OI9I�WhsF V�;>=�?[]�:<;

A D B CA B C D

?

#�$%$'&)(+*-,/.-0�1-23#�,345*-67.98#�:/.;(+&)<':-=>67&)?@67.�A"BC&D4"<":/6%.�*-6%.FE5#�GIHKJML�&).30N67OQP/$�*-O 8,/<"=>67.R= 8S .�.;6%.�E 8,/<"=%4"<":/( 8,34�4T6
P-,VUF*3&)6XW;67OYBCP-.�*-?Z4"<":NP[U"?\0N6'A S 0N6%.]BC67OQ*36%._^a`�4R4T?@67()(+?I4T&Z<":�b"6�* S <':c*-&)6dL
O[P"0N6'e�BC&)6dAT,/f%67OY( 8Pg4�4"&h0i4 S (+<":N6
j_<': 8P-?ZA",N.30N6%.k4T&Z.;*/^

*



]�:<;T:O6\=�8 E<F QABL` 
LI96 E 69:<;>=�:<C � ]�V s?
CLK
69KDQ :O6\=�:<Ct6JC�CL:<;�V�?AIJ]fM�:<; - � � 5Hp a 6JCLK
:<;�?[]�M�; sF UOQA: � Z K
I ��� ]L8�UOV�CL69=�=) �,+ � � z =h?A=�6\8�=�698�UdVL: � C�?AI wD8�:<C Z BDCH- � � 5Hp a 6JCLK
:<;�?
]_M�;<sF UdQ :<C'rcM�6\:2? F W�M�:<` j F QA:O8>p01.?
C
=�BD; p e�BDM�:OI9I 6JC
8�:O6JCL:<; Z B
I9I9:<Cta�:O6JC�VL:O69=�]�:<; F VL:<C'r�8�6JCLMfM�:O8hV�?AIJ] 
�;�?
Q[=�698�UdVtCL69UOV
=HM F ;>UOV[WhsF V�;�]�?
; �n7:O8 F UdV[=�698�=�M�?
VL:<; �

� G�6iC e�BDM�:OI9IcWhsF ; M�6\:�K
:<`�:O6JCL8h?
` : 4 :<;>=�:O69I F CLKoM�:<; - � � 5Hp a 6iCLK[:<;�?
]�M�;XsF UdQA: Z :<;>S�?
CLM�=�:<; 5�R � p
z =h; s?
CLK
:er 6iC�CL:<;�V�?AIJ]�M�:O8�8�:<C%8�=h?A=�6\8�=�698�UdVL: � C�?AI wD8�:<C ` sB
K
I969UdV%8�6iCLM F CLM W sF ;2M�?A8t8�69UOV%]�:OS3:O6lp
8�:<C IYs? � =<r�M�? � M�:<;�\'B
=h? I Z ?
;>6J?A=�69BDCL8@?
]L8�=h?
CLM E<F ; 4 :<;T=�:O69I F CLKYrcM�6\:�8�69UdV�? F 8.M�:<`bj F Q :O8>p01�?
C[=�BD; p
e�BLM�:OI\I&:<;>K
6J]L=<r�VL6iC�;T:O6\UOVL:<CLM Q[I9:O6iC 698�= �

G�;T8�=�? F W M�:<;Q/0? 8�698P:O6JCL:O8H8�B
I9UdVL:<C e�BDM�:OI9I987IYs? � =�8�69UOVtM�?
C�C2M�69:�WYB
I9K
:<CLM�:�ac;�?AK
:7]�:<V�?
CLM�:OIJC �
� kg:OI9UOVL:�� ;�;>= F `�8�S�?
V�;T8�UdVL:O6JCLI969UdV�Q :O6\=�:<C�=h;T:O=�:<C ]_:O67K�s?
CLK
69K
:<C 4 :<; W ?
V�;>:<C E<F ; z UOVcs?A= E<F CLK Z BDC

z =h?[`N`�]�? F `�=�B 
�B[I\B[K
69:<Ct? F W M�:<;9/3?A8�698 Z BLCA- � � 5Hp 5�?A=�:<Ct? F WXy

����� �����	�������
��
�K��
[��� � ����
�������� � � � � ����������� ������� � 
 � !R�"�K���#�
$ �����&% 
���'(%)� �I���

\':OUdV�CL698�UOVL:g57:O=h?A69I98 E<F ;A- � � 5Hp � 1 - Q sBDC�CL:<C 6JC � C�V�?[CLK � C�?AUOVLK
:OI9:O8�:<C%S3:<;>M�:<C � qHCL8tK
:<C sF K
=
WYB
I9K
:<CLM�:-`�BLM�:OI9IJV�?XWm=�: / :O8�UdV�;T:O6i] F CLK � qPC[=�:<; :O6iCL:<; H�*�#�JMj_6 +%,/6%.�A Z :<;>8�=�:<VL:<C S�6J;N:O6JCL:�a�B
I9K
:fM�:<;
:<CLM�I969UdVL:<C � s?
CLK
:-,#.0/01 sF ]_:<;�M�:<` � I 
�V�?
]_:O=	243�576#578#5:9<; � 5769:tG I9:<`�:<C[=�:tM�69:O8�:O8 � I 
�V�?
]�:O=�82VL:O6 � :<C= Pg4"6%. ��> F CLM-?u8�:O6\:<C a�B
I9K
:<C M�:<; � s?
CLK
:�@HsF ]�:<;A243�576#578#5:9B; � \xw 
L698�UOVL:�k :<;>=�:78�6JCLMC, .0/01ED 3"F � )HG
F CLM�@ D � ) � k%6i; ]�: E :O69UOV�CL:<C > F CLMI?�6J` WYB
I9K
:<CLM�:<CN? F UOV�?AI98 G OY&KJ�6%O F CLMML G OY&KJ�6%OVJONHP S J
Q_(+64J�6%.�? �
� F�� :<; > F CLMR?�8�:O6�:O6iCL:�C�?A= sF ;>I969UdVL:JZ"?
VLI�, 1:SUT r3M�:<; #"J
Q_(+& VI=>P-?@& S . 4'$V6%O[6%&Z<": Z BL;>K
:OK
:<]_:<C � � G 6JC= w 
L698�UOVL:<;.kg:<;>=�S�s?[;>:7:O=>S^?W, 1XSUTYD 3 )e)e) � �3G 6JCL:CL E5#�G�H�JON = P-.;*36 6\8�=P:O6JC � ?[?
;�C�?A=AsF ;TI\69UOVL:<; Z"?
VLI9:<C
�[Z 57\��XrXM�:<;>:<C�576^]":<;>:<C E \`_ Z 6J` � C[=�:<; Z ?AI9IUab@�57, 1:SUTXc I96\:OK[= � 5769:�576^]":<;>:<C E \`_ Z CL:<C�CL:<C S�6J;ed 8P3.-0N6 M�:<;
/3?
CLM�: �[Z 5 \�� � k 6J;H8h? K
:<C Z BDCt:O6JCL:<;h/0?[CLM�: �[Z 5 \��Xr�8�69: (+&Z6 0/6 P-,VU 6%&Z.;67O�H�* #�J j�67+7,N67.�A"f f S O r�S3:<C�C

Primersequenz: ACGATTTA (symbolisch               )
Primerkomplement: TAAATCGT (symbolisch               )

k

DNA-Sequenz mit Bande (  ,  )  :s k

symbolisch:

s k
..CGAACGATTTATCCCGGATCGTGTCGCTGATCTAAATCGTTTAGAT....

s

#�$7$"&Z( *3,N.30hgN2ji 67.;. P3,�U]*-6%OiH�* #�J j�67+7,N67.�A P-. G S 4"&Z?@& S . Z 6%&Z.;6kP S Q_&Z6 ,/.;*XP-. G S 4"&)?@& S . \ 6%&Z.
P S J
Q_(+64J�67.;?�*36"4�G OY&KJ�6%OV4F$V6 0/&).�.;?Ze\4 S (+&)6M0N?I*-&Z6 = P-.;*-6 �[Z 5 \�� f S OT^ L H�PN$V6%&eJ ,Xl @Umn\�_ Z mn, 1:SUT
0N67(+?@6%._^ N

2



? F W f ?
C2M�:<; z =�:OI9I9: Z M�?A8�e F 8�=�:<; > F CLM-?
C2M�:<; z =�:OI9I9:�\2M�?A8�e F 8�=�:<;`?u]_:OK
6JC�C
= � Z K
I ��� ]�]L6\I9M F CLK
+ � � a*?AI9I98N? F W f ? F�� :<;>M�:<` E S.6\8�UdVL:<C Z F CLM \�S0:OM�:<;�:O6JC e F 8�=�:<; > CLBLUOVg:O6JC e F 8�=�:<;"? ]�:OK
6JC�C[=<r
8�B�VL:O6 � =�M�69:A/3?
CLM�: �[Z 57\�� 4T&Z<":N? $VP-O�P-,VU�f � � WY=7S3:<;>M�:<C�6J` � ?[]�BD;H8�B[K
:<C�?
C�C[=�:�:OI\:<Q[=h;>B	
�VLBD;>:O=�698�UOVL:e�:O=hVLBDM�:<C Z :<;>S3:<CLM�:O=<r�]�:O6"M�:<CL:<CR >:OM�:78�69UdV[=h]�?
;T: /0?[CLM�:�? F W�:O6JCL:<` n :OI"?
CN:O6JCL:<; � B
8�69=�69BDC'rLM�69: Z BLC
M�:<; � s?
CLK
:�M�:<; /3?
CLM�:o?[]�Vcs?
CLK
=<r�:O6JC j_& 0N.�P-( VL:<; Z BD;�; F Wm= � G 87698�=7M�?
C�C�C F ;H:O6iCL:2]�:O8�=�6J`N`�=�: � C E ?
VLI, ��� Z BDC�n7:OI 
�B[8�69=�69BDCL:<C F C[=�:<;>8�UdVL:O69M�]�?
; � E � / � , ��� D � )e) � � Z K[I � � ]�]L69I9M F CLK 3 � � k%6J;HK
:<VL:<C�M�? Z BLC
? F 8<r[M�? � WhsF ;���� 2H@�5
	�	�	 5:, ��� ;I r:OS3:O69I98P?AI9I9: /3?
CLM�:<C'rLM�:<;>:<C � s?
CLK
:<C26J` � C[=�:<; Z ? I\IUab@
� � � _��<� ,
���������,����
�'t 5 @
�
� ,
���������,������'t a&I\69:OK
:<C'r�? F W M�69:O8�:OIJ]�:gn :OI 
_B
8�69=�69BDC%?
]LK
:<]L69I9M�:O=tS3:<;>M�:<C � 57:<; E #�GIHKJML�&).30N6%O[PN$V*-O�,N<'= :O6JCL:<;5�R � p z :"! F :<C E � ] E K[I �`> F CLMR?�� 698�=tM�?
C�C%M�69: n :O8h?
`�=hVL:O69=�?AI9I9:<;�n7:OI 
_B
8�69=�69BDCL:<C'r7?
C M�:<CL:<C%:O6JC
/3?
CLM�:<CL8�69KDC�?AI Z BD;>I969:OK
= �

DNA-Sequenz:

Gel:

Z t Z u Z�� Z��\ t \ u \ � \ �\��u

,#1:SUT �

#�$%$'&)(+*-,/.-0 �N2 j_<':N64J�P-?@& 4"<":N6 H�P-O�4"?@6%(Z(+,N.30 6%&Z.;6%OdH�* #�J j�67+7,N67.�A	J &Z?�G OY&KJ�6%OV= S Q�&)67. L"! N ,N.�* G OY& J
J�6%OV= S J
Q_(+64J�67.;?@6%. L"# N>e\4 S BC&)6�*-6 J94"&Z<": *-P3OQP3,-4�6%OZ0N6g$�67.;*-67.iE5#�GIHKJML�&).30N67OQP/$�*-O�,/<"= P-,VU�*-64J%$�6%(D^
H &Z6 = P-.�*-6%. � Z t457\ tr� e �[Z uH5 \ u�� e �[Z�� 5 \ � � ,/.;* �[Z�� 57\ � � 4T&Z.;*d4"&)<':N? $�P3O�e �[Z uH5 \ u�� ,/.;* � Z�� 57\ � � 4"&).�* P/$�67O
P-,VUF*364J%$�6%(\.;&Z<":N? AT, ,N.�?@6%OV4T<':N6%&Z*-6%. e�*-P 4"&Z6 *3&)6'4T67( $V6 d 8P3.-0N6R:NP/$�67._^ H�&)6 = P-.�*-6 �[Z uH57\ �u � & 4T? .;&Z<":/?
4T&Z<":/? $�P-OVe�*-PiA"BC&D4"<":/6%.c*36%. G S 4"&Z?@& S .�6%. Z u ,/.;* \ �u 67&).kG5O�& J�67O�= S J
Q_(+64J�6%.�?5(+&Z6 0/? ^

k%6J;3]�:O=h;�? UdV[=�:<CNC F CNM�? 80j F QA:O8>p01�?
C[=�BD;rp e-BLM�:OI9I � Z K
I � j F QA:O8 F CLMA1�?
C[=�BD; � �<� 2 �
���'W sF ; M�6\:H5�R � p
z :"! F :<C E : Z B
I F =�69BDCtIYs?
CLK
8.:O6iCL:O8 z =h?
`N`�]�? F `�:O8 � k%6J;�:<;TK�s?
C E :<C M�?
]�:O6cM�:<CA/3? F `,M F ;>UOV2:O6iCL: � ?[C
=�:er
M�69: Z BDC2M�:<;�k F ; E :OI F CL:<CLM�I969UOV�S3:O6\=.6iCfM�69: 4 :<;>KD?
CLK[:<C�VL:O6\= Z :<;>I s? F WY= � k%6J;H]�:O=h;�? UdV[=�:<CtM�:<C z =h?
`N`�p
]�? F ` ? I\8�K
:OBD`�:O=@;>698�UdVL:O8�n7:<]L69I9M�:�`�69= � s?[CLK
:<C�`N? �'& � aHsF ;I >:OM�: � B
8�69=�69BDC Z)( , .0/01 K
6J]L=�:O8�:O6JCL:<C
� B
698�8�BDC+* 8�UdVL:<C ��F C�Q[=>p � ;TB E : � ? F W�M�:<` /3? F `b`�69=+� C[=�:<CL8�69=<s?A= & � 5769: ��F C�Q[=>p � ;>B E :O8�8�: E<FtZ :<;T8�UdVL69:@pM�:<CL:<C j�&)?@6'4 � M � V � � B
8�69=�69BDCL:<C��28�6iCLM Z BDCL:O6JC�?
CLM�:<; F C�?
]�Vcs?
CLK
69K � k%6J;�CL:<C�CL:<C M�6\: � B
698�8�BDC+* 8�UdVL:<C
��F C�Q[=�:H6i` WmB[I\K[:<CLM�:<C), ,N?@P-?@& S .�6%. � j
:OM�:<; e F =h? =�69BDC�S�6J;>M F C�?
]�Vcs?
CLK
69K�K
I9:O6\UOV Z :<;>=�:O69I9=�:O6JCL: /3?A8�:P? F 8
243�576#578#5:9#; E<F K
:OBD;>M�CL:O= � qH`�M�69: /3?A8�: E<F :<;�`�69=�=�:OIJC'rLM�6\:H8�69UOVo]_:O6�:O6JCL:<`�/�IJ?A=�=�M�:O8 /3? F `�:O80?[C�:O6JCL:<;
]�:O8�=�6i` `�=�:<C � B
8�69=�69BDC�]�: n*CLM�:O= rcK
:<VL:o`N?
C 6JCgCL:OKD?A=�6 Z :<; Z :O6\=@;>69UdV[= F CLK�]L698 E<F ;7Ccs?AUOVL8�=�:<Cfe F =h?A=�6\BLC
E<F ;<sF UOQ r M�69:�:O8o?
C�M�:<;2]�:O=@;>: ]":<CLM�:<C � B
8�69=�69BDC�K[:OK
:<]�:<C V�?A=<r F CLM�sF ]�:<;�CL:<V�`�:fM�:<;>:<C /3?A8�: � 8�69:<VL:
� ]�]L69I9M F CLK � � �

	



C
Zeit

BA

C

G

A

C

G

C

G
A

T

A C G T C G TGC G

G

C

A

A C G C G T AG A

#�$7$"&Z( *3,N.30��;2 H &Z6]H�* # f S . # & 4T? 6�8<3 6 8B9 6 8B9 8 e�*-&)6 f S . = &D4"? 6�8<3 6�8<3 6 8B9�3 ^ H &Z6 , ,N?@P-?@& S .�6%.
4"&).�* &KJ�� ,3=>6'4YJ���P-.�? S O�J , S *-6%(Z(
G S & 4Y4 S .�� 4"<": &). *3&)6WP�P-.;?@67. *-6'4 = P-,�J 6'4 6%&Z.-0N6'4T?@O[67,N? ^ H�Pg4 , ,34T?@67O
6�8<3 6 8B9 $V6M0N&Z.;.;? &Z. *36%O�H�* #�J j�67+7,N67.�A�f S . # P-. 67O�4"?@6%ORG S 4T&Z?@& S . ,/.;*]&Z. *-67O�H�* #�J j�67+7,N67.�A f S .
= P-.]f7&)67OY?@67O�G S 4"&)?@& S .�^ H 67O	� .�?@6%OV4T<':N&)6�*d= S JIJ�?�*-,/O[<":c67&).�6 67&). AT& 0N6 , ,/?@P-?@& S . AT,34T?@P3.;*-6g^ H &Z6"4�& 4T?
J 8S 0N(+&Z<":-e�*3P *-&)6	
�67&)( U S ( 0N6 6�8 &).]*-6 J , ,-4"?@6%O�* S Q<Q 67( ?If S OV= S J J�? ^

k%69:�8�UOVLBDC 6J` Z BD;>69K
:<C � ]L8�UdV�CL69=�=2:<;>S�s?
V�C[=<r&:<;>K
:<]_:<C 8�69UdV ? F W�M�:<; /3?A8�6982M�:O8oj F Q :O8>p01�?
C[=�BD; p
e�BDM�:OI9I98tQABD` 
LI96 E 69:<;>=�:�8�=�BDUOV�?A8�=�6\8�UdVL: � ]�V s?
CLK
69KDQA:O69=�:<C E S�698�UOVL:<C M�:<CJ- � � 5Hp0/3?
CLM�:<C Z :<;>S�?
CLM�=�:<;
5�R � p z :"! F :<C E :<C � z UOVLBDCN]�:O6c:O6JCL:<;3:O6JC E :OIJCL:<C�;>:O6JC E<F WTs? I\I969K
:<C z :"! F :<C E 8�6JCLM2M�69:�G�;>:O69KDCL698�8�:HM�:O8 � F W|p=h;>:O=�:<CL8 Z BDC Z BD;TK
:OK
:<]�:<CL:<C2e F 8�=�:<;�Co?[CN:O6JCL:<;H]�:O8�=�6J`N`�=�:<C � B
8�69=�69BDCtCL69UOV
= F C�?
]�V s?[CLK
69K � 5769:7k ?
V�; p
8�UOVL:O6JCLI\69UOV�QA:O69=<r�M�? � :O=>S�?7?
C :O6iCL:<; � B
8�6\=�6\BLC Z M�?A8 e F 8�=�:<;�� D 3�9�3 9�? F Wm=@;>69=�=<r
698�=7��
 +e*e2�� n7:OK
:<]_:<C'r
M�? � � ?[C2M�:<; z =�:OI9I9: Z ]�:OK[6iC�C[=<r�698�=PM�69:N]�:OM�6JCLK
=�:�k�?
V�;>8�UOVL:O6JCLI\69UOV�QA:O69=<r"M�? � � ? F UOV�?
C2M�:<; z =�:OI9I9:Z � ��] E S � Z � + ]�:OK
6JC�C[=<r ) ] E S � ��
�� 2�� 5�?
]_:O6�QABD` `�=3:O8HBH]":<CL8�69UdV[=�I969UdVf? F W�M�69:�`tsB[K
I96\UOVL:<C sqP]_:<; pIJ? 
�
 F CLK
8�S3:O69=�:<C2M�:<;�e F 8�=�:<;�?
C � k%69:PM�? 8 / :O698�
L69:OI"6JC � ]�]L69I9M F CLK ��E :O69K
=<r
8�6iCLM2WhsF ; M�69:7K
:<` :O6iCL8@?
`�:
4 :<;>=�:O69I F CLK Z BLCNe F 8�=�:<;�Co? F W Z :<;>S�?
CLM�=�:<C 5�R � p z :"! F :<C E :<C�? F UOVN8�B
I9UdVL: sqH]�:<;>IJ? 
�
 F CLK[8�S3:O6\=�:<C Z BDC/ :OM�: F = F CLK r�M�69:�:<;>8�=3M F ;>UOV E<F 8<s?A= E I\69UOVL:�e F =h?A=�6\BLCL:<Ct`tsB
K
I969UdV S3:<;>M�:<C � k 69:�8�=h?
;�Q M�6\:O8�: � ]�Vcs?
CLK
69KAp
QA:O69=�:<C28�6JCLM�r�V s?[CLK
=P?AI98�BN6JCtQABL` 
LI96 E 69:<;>=�:<;�kg:O698�: Z BDC s� V�CLI969UOV�QA:O69=�:<C�M�:<;�;>:OI9: Z ?
C
=�:<Cte F 8�=�:<;3?
]'rL6J`
a*? I\I9:�M�:<; - � � 5Hp0/3?
CLM�:<C�?AI98�B Z BLC2M�:<C � ;>6J`�:<; p z :"! F :<C E :<C F CLM p � BD` 
LI9:<`�:<C[=�:<C �
G 6JCL:�S3:O69=�:<;>: � IJ?A8�8�:�8�=�BLUdV�?A8�=�698�UdVL:<; � ]�Vcs?
CLK
69KDQA:O69=�:<Cf6JCfM�:<C]- � � 5Hp0/3?
CLM�:<C[p � BDCon�K F ;�?A=�69BDCL:<C

Z :<;>S�?
CLM�=�:<;�5�R � p z :"! F :<C E :<CfQABD`N`�=3M�?AM F ;>UOV E<F 8�=h?
CLM�:er_M�? �
� ;>6J`�:<;�Q B 
L69:<CtBLM�:<; � ;>6J`�:<;�QABD` 
LI9:@p
`�:<C[=�:N]�:O6 E S0:O6 Z :<;>8�UOVL6\:OM�:<CL:<C�/3?
CLM�:<Cg]_:O=�:O69I\69K
=�8�:O6JC�Q�sBLC�CL:<C � 576\:O8�:oQ�sBLC�CL:<C�M�?
C�Cg]_:O6 Z :<;>8�UdVL69:@p
M�:<CL:<C]/ I s?A=�=�:<;�C2M�:O8 /3? F ` :O8�8�69UdV[=h]�?
;^S0:<;TM�:<C � Z K
I �	� ]�]L69I9M F CLK * � �

����� ��% 

�K�E��� ��� ���e
����
� C��AG @%�N"X�T� 6 ]�:@W ?A8�8�:<C S�6J; F CL8 ` 6\= sqH]�:<;>IJ? 
�
 F CLK[8�: ]":<Q
=�:<C E S.6\8�UdVL:<C e F 8�=�:<;�C�? F W Z :<;>S�?
CLM�=�:<C
5�R � p z =h; s?
CLK
:<C � k%6J; 8�=�:OI9I9:<C M�:<`uj F QA:O8>p01�?
C[=�BD;rp e-BLM�:OI9I�:O6JCNe�BLM�:OI\I�WhsF ;&M�69: G Z B
I F =�69BDC M�:<; /3?
CLM�:<C
K
:OK
:<C'sF ]_:<;Xr 6iC M�:<` e F 8�=�:<; p sqP]_:<;>IJ? 
�
 F CLK
8�: ]":<Q[=�: Z :<;�C�?AUOVLIms? 8�8�69K
=2S0:<;TM�:<C � 5�? E<F ]_:O=h;�?AUOV[=�:<C�S�6J;M�:<CH-�? F ` ?AI9I9:<; E<F 8h?
` `�:<C�Vcs?
CLK
:<CLM�:<C @ p0\ F 
�:OI Z BDC./3?A8�:<C�
�B[8�69=�69BDCL:<C'r"M�69:�:O6JCL:<` ��F C�Q[=7? F W�M�:<`
z =h?
` `�]�? F ` E<F K
:OBD;>M�CL:O=38�6JCLM � 5769:Pe F =h?A=�6\BLCL:<CNM�:O83j F QA:O8Tp01�?
C[=�BD; p e�BLM�:OI\I98�]L69I9M�:<Ct:O6JCL:<C � B
698�8�BDC[p

5



s k k’

A

B

A B

#�$%$'&)(+*-,/.-0��-2 = 6%&
#9& 4"?�.;,/O�*3&)6 = P-.�*-6 �[Z 5 \�� 4"&Z<":N? $VP-OVe5$�67& = .�,NOR*-&)6 = P-.�*-6 �[Z 57\��\� ^ H &Z6�E5#�G�H�J
L�&).30N67OQP/$�*-O 8,/<"=>6df S .c# ,/.;* = ,N.�?@6%OV4T<':N6%&Z*-6%. 4T&Z<":cP-. ATBC67& $�67( Q S 4"&)?@& S .�6%.�e S $"B S :N(C.�,NO�67&).�6 , ,3J
?@P-?@& S . L *-,NO[<': *-67. j_?@6%O�. 4��HJ $ S (+&D4"&)67OY?^NRATBC& 4T<':N6%.]*-67. j_6 +%,/6%.�A"6%. (+&Z6 0/? ^

13I F 8�=�:<; p � ;>B E : � ? F W"M�6\:O8�:<` -.? F ` � 5769: sqH]�:<;TIi? 
�
 F CLK
8�: ]":<Q
=�: E<F�Z :<;�C�?AUOVLIms? 8�8�69K
:<C2]�:OM�: F =�:O=<r[M�69:O8�:<C
� B
698�8�BDC[p01^I F 8�=�:<; p � ;TB E : � M F ;TUdV :O6iCL:<C � B
698�8�BDC[p � ;>B E : ��E<F ? 
�
�;>B$[D6J`�69:<;>:<C � k%6J;HQABDCL8�=h; F 6\:<;T:<Ct:O6JCL:<Ceg?
;�QABH]cp � ;>B E : � r M�:<; 6JC%M�:<` � B
698�8�BDC[p013I F 8�=�:<; p � ;>B E : � 8�=@?
;>=�:O= F CLM%WhsF ;tM�:<C%M�69: 4 :<;>=�:O6\I F CLK%M�:O8
� B
698�8�BDC[p � ;>B E :O8�8�:O8N:O6JCL:-n7I9:O69UOVLK
:OS�69UdV[=�8 Z :<;>=�:O69I F CLK 6\8�= ��4 :<;>=�:O69I F CLK
8�:O69K
:<CL8�UdV�?XWY=�:<C M�69:O8�:O82e�?[;�QABH]cp
� ;>B E :O8�8�:O8�I969:@WY:<;�C�:O6JCL:�BD]�:<;T: z UdV�;�?
C�QA:�WhsF ;tM�:<C \'B
=h? I Z ?
;>6J?A=�69BDCL8@?
]L8�=h?
CLM M�:<; 4 :<;>=�:O69I F CLK
:<C Z BLC/3?
CLM�:<C�QABDCon�K F ;�?A=�69BDCL:<C'r�M�6\:7M�69:O8�:�]�:O69M�:<Cfe�BDM�:OI9I9:�6J` 
LI96 E 69:<;>:<C � �'G!"�� 6�� f r z :O69=�:N� 2 � � e�69=3M�6\:O8�:<`-3:O8 F I9=h?A=7Q<?[C�Ct`N?
C WhsF ;�?
C[S0:<CLM F CLK[8h;>:OI9: Z ?
C[=�: z E :<C�?
;>69:<C E :O6\K[:<C'r�M�? � M�69: sqH]�:<;TIi? 
�
 F CLK
8�: ]":<Q
=�:�6JC
^�6JCL]LI96\UOQ�? F W M�6\: 4 :<;>=�:O69I F CLKtM�:<; - � � 5Hp a 6JCLK
:<;�?[]�M�; sF UOQA: Z :<;�C�?AUOVLI s? 8�8�69KD]�?
;.8�6JCLM �

� C � G @B�N"X�!� f K
:<V
=2:O8 F ` 8�=�BLUOV�?A8�=�698�UOVL: � ]�Vcs?
CLK[6\KLQA:O69=�:<C�M�:<;A- � � 5Hp0/0?[CLM�:<C Z :<;>S�?
CLM�=�:<;
� CLM�6 Z 6\M F :<C'r M�69: E<F ` / :O6\8 
L6\:OI3M�?AM F ;TUdV�6JCL8 z 
L69:OI0QABL`N`�:<C'rcM�? � :O6iCL: � ;T6i` :<;�QAB 
L69:er"M�69:t?
Cf:O6JCL:<`
]�:O8�=�6i` `�=�:<C z 69=�: Z BD;�QABD`N`�=<r"]_:O6 E S3:O6 Z :<;>8�UOVL69:OM�:<CL:<C � CLM�6 Z 69M F :<C�?
C F C[=�:<;>8�UOVL69:OM�I96\UOVL:<C /3?
CLM�:<C
]�:O=�:O69I969K
=�8�:O6iC�QX?
C�C � k%6J; Z :<;>K
I9:O69UdVL:<C M�? E<F7E<F C s?AUOVL8�= E S3:O6De�BLM�:OI\I9: � � C7:O6JCL:<`�a�:O6iC�` BDM�:OI9I�: Z B
I Z 69:<;>:<C
?AI9I9:�e F 8�=�:<;'K
:<`ts? � M�:<` e�BDM�:OI9I�BDV�CL:3e F 8�=�:<; p sqH]�:<;TIi? 
�
 F CLK
8�: ]":<Q
=�:^? F 8 � ? 
L69=�:OI"� � kg:<C�C�M�?
C�C�]�:O6:O6JCL:<` � CLM�6 Z 6\M F�F ` :O6JCL: � ;>6J`�:<;�QAB 
L69: F CLM2:O6JC � ;>6J`�:<;�QABD` 
LI9:<`�:<C[=�6JC2:O6JCL:<` ]�:O8�=�6J`N`�=�:<C � ]L8�=h?
CLM
? F WY:O6iC�?[CLM�:<; WmB[I\K[:<C'r�I969:OK
=N:O6JCL:]/3?
CLM�: Z BD; � 57:<` 8�=�:OI9I9:<C S�6J; E<F Ccs? UdVL8�=�:O6JC�8�:<V�;�:O6JC[W ?AUOVL:O8Ne�BDM�:OI9I
K
:OK
:<C'sF ]_:<;Xr*]_:O6"M�:<` ?AI9I\:v/3?
CLM�:<C F C�?
]�Vcs?[CLK
69Ko: Z B[I Z 69:<;>:<C �
k%69:t8�69UdV E :O69K
:<C S�6J;>M�r�6\8�=oM�:<; \'B
=h? I Z ?
;>6J?A=�69BDCL8@?
]L8�=h?
CLM E S.6\8�UdVL:<C M�:<C ]�:O69M�:<C%;>:O8 F I9=�69:<;>:<CLM�:<C

4 :<;>=�:O69I F CLK
:<CtM�:<;�/3?
CLM�:<C�QABLCon�K F ;�?A=�69BDCL:<C .�&)<':N? VL6JC�;>:O69UOVL:<CLM-Q[I\:O6JC � 5769: � ]�V s?[CLK
69KDQA:O69=�:<C E S�698�UOVL:<C
M�:<C /3?
CLM�:<C�IJ?A8�8�:<C�8�69UdV ?AI98�B�CL69UdV[= K
:<CL:<;>:OI9I Z :<;�C�?AUOVLIms? 8�8�69K
:<C � k%6J;&S3:<;>M�:<C�M�?
VL:<; :O6JC�M�;T6\=�=�:O8 e�BDM�:OI9I
WhsF ; M�69: � BDCon�K F ;�?A=�6\BLC�M�:<;v/0?[CLM�:<C QABLCL8�=h; F 69:<;>:<C'r&]�:O63M�:<` S3:O8�:<C[=�I969UdVL: � ]�Vcs?
CLK
69KDQA:O69=�:<C ]_:<;<sF UOQAp8�69UdV[=�69K
= S3:<;>M�:<C � � BD` 
LI\6 E 69:<;>=�: � ]�Vcs?
CLK[6\KLQA:O69=�:<CNVcsBDVL:<;>:<; � ;TM�C F CLK7S3:<;>M�:<C  >:OM�BDUOV Z :<;�`�69:OM�:<C � 57:<`
e�BDM�:OI9I�I969:OK
=�M�6\:��YM�:O:NM�:<; � B
698�8�BDC[p013I F ` 
L6JCLKAp0^.: F ;>698�=�6JQ E<F KD; F CLM�: � 5769:M/3?
CLM�:<C�=@;>:O=�:<Cf6JC � I F `�p

�:<C�? F W r S3BD]�:O6 E S3:O6 /0?[CLM�:<C'r3M�6\: :O6iCL: � ;>6J`�:<;�Q B 
L69:gBDM�:<;2:O6JC � ;>6J`�:<;�QABL` 
LI9:<`�:<C
=tK[:<`�:O6JCL8h?
`
V�?
]�:<C'r'6J` 8�:OIi]_:<C � I F ` 
_:<C�I96\:OK[:<C'r F CLM�M�6\: � BDCon�K F ;�?A=�6\BLC�M�:<; � I F ` 
_:<C�Ims? � =78�69UdV M F ;>UOV�:O6JCL:<C
� B
698�8�BDC[p � ;>B E : � ? 
�
�;TB [L6J`�69:<;>:<C � e�6\= ^.69IlWm:2:O6JCL:<; 4 ?
;>6J?
C[=�:NM�:<;h1�VL:<C[p z =�:O6JC[p e�:O=hVLBLM�:oS�6J;>M :O8 F CL8
K
:OI96JCLK
:<C'r�M�:<CJ\'B
=h? I Z ?
;>6J?A=�69BDCL8@?
]L8�=h?
CLM E S.6\8�UdVL:<C M�:<C 4 :<;>=�:O69I F CLK
:<C M�:<; /3?
CLM�:<C�QABDCon�K F ;�?A=�69BDCL:<C'r

�



M�69: ? F 80M�:<`,a�:O6iC�` BDM�:OI9I F CLM2M�:<` � I F ` 
�:<C[p e�BDM�:OI9I�;>:O8 F I\=�6\:<;T:<C'r E<F QABDC[=h;>B[I\I969:<;>:<C � �'G!"�� f �;6 r z :O6lp
=�: � * � � Z F 8h?
`N`�:<C `�69=�M�:<C G ;>K
:<]�CL698�8�:<C ? F 8 � ? 
L6\=�:OI � F CLM M�:<;�5�;>:O69:OUdQ[8 F CLK
I9:O69UdV F CLK�:<;�V�?AI9=�:<C
S�6J; M�?[C�Co? F UOV :O6iCL:HBD]_:<;>: � ]L8�UOVcs?A= E<F CLK�WhsF ; M�:<CV\"B
=@?AI Z ?
;>6J?A=�6\BLCL8h?
]L8�=h?[CLM E S�698�UOVL:<C2M�:<C 4 :<;>=�:O69I F C[pK
:<C M�:<; /0?[CLM�:<C�QABDCon�K F ;�? =�69BDCL:<C'rcM�69:o? F 8HM�:<` � I F ` 
�:<C[p e�BDM�:OI9I F CLM�M�:<` j F QA:O8>p01.?
C
=�BD; p e�BDM�:OI9I
;>:O8 F I9=�69:<;>:<C � 5�?A8 � I F ` 
�:<C[p e�BDM�:OI9I�]L69:O=�:O=�:O6JCL:<;>8�:O6\=�8P:O6JCL:�K F =�: � 
�
�;TB [L6J`N?A=�69BDC M�:<; 4 :<;>=�:O6\I F CLK2M�:<;/3?
CLM�:<C�QABDCon�K F ;�?A=�69BDCL:<C M�:O8�j F Q :O8>p01�?
C[=�BD; p e�BLM�:OI9I\8 F CLM�:O69KDCL:O=�8�69UdV�?
CLM�:<;>:<;>8�:O6\=�87WhsF ;78�:<V�;�: � E 6lp
:<C[=�:7e�BDC
=�:@p01�?
;>I9BAp z 6J` F IJ?A=�69BDCL:<C � G�;>8�=3M�?AM F ;TUdV S0:<;TM�:<C z 6i` F IJ?A=�69BDCL8�8�= F M�69:<C E<F ; / : F ;>=�:O69I F CLK Z BDC
� F 8�S3:<;>= F CLK
8 Z :<; W ?[V�;>:<C�WhsF ; - � � 5Hp 5�? =�:<Ct`tsB
K
I969UOV �

� C �AG @%� "X�!� l,S3:<;>M�:<C S�6J; M�69:O8�: z 6i` F IJ?A=�69BDCL8@`tsB
K
I969UdV�Q :O6\=�:<Cb:O6JCL8�:O= E :<C'r F ` z =h?
`N`�]�? F `�p\'B 
�B
I9B
K[6\:@p z UOV s?A= E :<;f? F WNM�:<;A/3?A8�698 Z BLCR- � � 5Hp a 6iCLK[:<;�?
]�M�; sF UdQA:<C E<F�F C[=�:<;>8 F UOVL:<C ��z 
_: E 69:OI\I2]�:@p
=h;�? UdV[=�:<CfS�6J;7M�?
]_:O6�M�:<C�ac?AI9I Z BLC Z 69:<;�� CLM�6 Z 69M F :<C � � 576\:O8�:o]L69I\M�:<C�M�69:A/3? F 8�=�:O6JCL: WhsF ;HM�69: z =h?
`N`�p]�? F `�8�UdV s?A= E<F CLK�? F UdV�:O6iCL:<;�KD; sB � :<;>:<C � C E ?
VLI Z BLC � CLM�6 Z 69M F :<C'r Z K
I ��z =h;T6i` `�:<; F CLM Z BDCH^H?A:O8�:OI9:<;
� �<�[� 2 � � �
aPsF ;7M�69: z =h?
`N`�]�? F ` ;>:<QABDCL8�=@; F Q
=�6\BLC-? F 8m- � � 5Hp 5�?A=�:<CgQABD`N` :<C Z :<;>8�UOVL69:OM�:<CL: 4 :<;rW ?
V�;T:<Cg6JC/ :O=h;�?AUOV[= � k%6J; Z :<;>K
I9:O69UdVL:<C :O6iCL:<C 
�?
;T8�6J`�BDCL698�UOVL:<C � CL8h?A= E `�69=N8�B
I9UdVL:<C'r M�69:-? F W7M�:<;�eg?$[L6i` F `�p

� 6JQA:OI96JVLBDBLMLp �YM�:O: ]_:<; F VL:<C � 5769:O/ :<;>:OUOV�C F CLK M�:<; � 6JQA:OI96JVLBDBLM :O6iCL:<;A/3? F `�=�B	
�B
I9B
K
69:fWhsF ;NK
:OK[:<]�:<CL:
- � � 5Hp 5�?A=�:<Ct698�= E S�?
;H? F W3M�:<; /0? 8�6987M�:O8 � I F ` 
�:<C[p e�BLM�:OI9I\82`tsB
K
I969UdV'r"?[]�:<;7S3:OK
:<CfM�:<; E S3:O6J]�?
C[p
M�69K
:<C � I F ` 
�:<C%CLBLUdV 6J`N`�:<; 8�:<V�;2;>:OUdVL:<CL6JC[=�:<CL8�6 Z r�6JCL8h]�:O8�BDCLM�:<;>:�S3:<C�C ? F UdV M�6\: 4 :<;>S3:OUOVL8�I F CLK
Z BDCV/3?
CLM�:<C E<F ]�:<; sF UOQ[8�69UdV[=�69K
:<Cf698�= � k%6J;�QABDCL8�=h; F 69:<;>:<C2M�?
VL:<;.eg?$[D6J` F `�p � 6JQA:OI96JVLBLBDMLp z UOV s?A= E :<; W sF ;M�69:m/3? F `�=�B 
_B
I9B
K
69:<Ct? F W M�:<; /3?A8�698�S3:O69=�:<; Z :<;T:O6iC[W ?AUOV
=�:<;�G�;>8@?A= E `�BLM�:OI9I\: F CLM F C[=�:<;>8 F UOVL:<CtM�69: � ;�; p
= F `�8�S^?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=�:<CfM�6\:O8�:<; z UdV s? = E :<;�]�:O6 � C[S3:<CLM F CLKo? F W - � � 5Hp 5�?A=�:<C'rLM�69:�S�6J;�C�? UdV M�:<`
� I F ` 
�:<C[p e�BLM�:OI9I"8�6J` F I\69:<;>:<C � � CL8h]�:O8�BLCLM�:<;>:PS3:<;>M�:<C S�6J;&M�6\8@Q F =�69:<;>:<C'rLS�69:�S3:O69= � CL8<s?A= E :0=@;�?AK
:<C'rAM�69:
Z BDC :O6JCL:<`bK[:OM"s?AUdV[=hCL698�I9B
8�:<CtG C
=�8�=�:<VL:<C F CLM 4 :<;>K
:<VL:<C M�:<; /3?
CLM�:<C2IYs?
CLK
8�M�:<; � ]L8�=@?
`N` F CLK
8�I96JCL69:<C? F 8�K[:<VL:<C �

� ���"�������������

� CN:<;>8�=�:<; z =�:OI9I9:�` sB
UdV[=�:�69UOV � ;>B Wm:O8�8�BD; � C
=�BDC�k ?
Q B
IJ]L6iCLK[:<; WhsF ; M�69:Ns? F�� :<;T8�=�:<CLKD? K
69:<;>=�: /�:O=@;>: F�F CLK
VL:<; E I969UdVfM�?
C�Q :<C � G�;3S�?
;  >:OM�:<; E :O69= E<F W ? UdVLI969UdVL:<C 57698hQ F 8�8�69BDCL:<C�]�:<;>:O69= F CLM-V�?A=P` 6i; Z 69:OI9:�S�69UdV[=�69K
:
� C�;>:OK F CLK
:<C F CLMH^�6JC[S0:O698�:�K
:OK[:<]�:<C �

� F UdVH^.:<;�;�Cf5�; � /3;>BLBDQ[87a�:<;>:<]_:O: Z :<;>M�?
C�QA:�6\UOV Z 69:OI ��z :O6JCL:oQL;>69=�698�UOVL:<C�a*;�?AK
:<CtS�?
;T:<CtBAWY= ;T6\UOV[p= F CLK
8�S0:O698�:<CLM �
57:<;�n�;�?AM F 69:<;>=�:<C[W�sBD;>M�:<; F CLK-M�:O8 � ?
CLM�:O8 ^.:O8�8�:<C M�?
C�QA:N69UOV�WhsF ;�M�6\:qn*C�?
C E 69:OI9I9:-qHC
=�:<;T8�= sF = E<F CLK

Z BDC � F K F 8�=��<�
� * ]L698Pj F I\63�<�
� 	��
aPsF ;�6JCL8�
L6J;>69:<;>:<CLM�:-n :O8�
�;Os?AUOVL:oM�?[C�QA:o69UOVgM�:<C � ;>BAWY:O8�8�BD;T:<CgnNsB
= E � :<;>8�=�6JCLK r�^.:<;�`N?
C�C 576JCLK
:O8<r

� ;�CLM�= Z BDC ^H?A:O8�:OI9:<; F CLM / :<;�CLM z UdVL69:<;>S�?A=�:<;Xrc8�BAS�69:o`�:O6JCL:<C � B
I9I9:OK
6JC�CL:<C F CLM � B[I\I9:OK
:<C � CLM�;>:<?
G�CLM�:<; r"j
BDV�?[C�CL:O8 � :<C�V�?
;>M�r&j
BLUOVL:<C n7:O69K
:<;Xr z =�: ]":<C n�;>B
8�8h` ?
C�C'rceg?A=�=hVL6J?A8v/�6J;�QLCL:<; F CLM�� ? F UdV
WhsF ;3M�69:�8�:O:OI9698�UOV[pr`�BD;�?AI9698�UOVL:oqHC
=�:<;T8�= sF = E<F CLK��on F M�; F C]/3?AUOQ �

� )



� �������	��
 �


 � ��	 	�� ����� � � ����� ��� � �
��� � ���� � � �x


� ����� � �
��� � � 
�� � 	 � 
��

k%6i;�]_:@W ?A8�8�:<C F CL8�6iC�M�69:O8�:<` � ? 
L69=�:OI�`�69=�8�B
I9UdVL:<C � ]�Vcs?
CLK
69KDQA:O69=�:<C E S.6\8�UdVL:<C M�:<C � BDCon�K F ;�?A=�69BAp
CL:<C Z BLCte F 8�=�:<;�Ct? F W 5�R � p z :"! F :<C E :<C'rcM�69:�M F ;>UdV sqP]_:<;>IJ? 
�
 F CLK
8�: ]":<Q[=�: E<F 8�=h?
CLM�:�QABD`N` :<C � Z K[I �
� ]L8�UdV�CL69=�= ) �,+ � � / :OM�6JCLK
=�`N?
C�:O=>S�?H6J` � BDC[=�:X[L=�M�:<; - � � 5Hp � 1 - M�?
;�? F W?rAM�? � ? F W*:O6JCL:<; M�:<; 5�R � p
z :"! F :<C E :<C�?
C :O6iCL:<; � B
8�69=�69BDC Z :O6JCL: � ;>6J`�:<;�QAB 
L69:�M�:<; � s?
CLK
:�@�]_:OK
6JC�C
= rc8�B-s?[CLM�:<;�Cf8�69UdVf6J` ?AI9I9K
:@p
`�:O6JCL:<C�M�69:�k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=�:<C�WhsF ;.M�?A8 � F WY=h;>:O=�:<C Z BDC � ;>6J`�:<;�QAB 
L69:<CfBDM�:<;.prQABL` 
LI9:<`�:<C
=�:<C�?
C
M�:<C � B
8�69=�69BDCL:<C Z _ @ ����]L698 Z � @ _o�3? F W"?AI9I\:<C 5�R � p z :"! F :<C E :<C � Z K
I � � ]�]L69I9M F CLK � M�:<; G�6iCLI9:O69= F CLKD� �
5�?
]�:O6�Q BD`N`�=":O8 M�?
;�? F W ?
C'rXS�69:�M�69: � ;T6i` :<;�QAB 
L69:<C F CLM�prQABD` 
LI\:<` :<C
=�: E<F 8h?
`N`�:<CLK[:O8�:O= E = 8�6JCLM F CLM
S�69:�M�69:�5�R � p z :"! F :<C E :<C�`�69=�:O6JC�?
CLM�:<; Z :<;TS^?[CLM�=08�6iCLM �
RH?AUOV / :OI96\:<]_:<C�Q<?
C�C E<F ` G�6iCL8�=�69:OK E<F Ccs?AUdVL8�= � C�V�?
CLK 1 K
:OI9:O8�:<C S3:<;>M�:<C'r3S3B S.6i; F CL8�`�69=

sqP]_:<;>IJ? 
�
 F CLK
8�: ]":<Q[=�:<C Z BDC2e F 8�=�:<;�Ct? F W :O6JCL:<;.:O6JC E :OIiCL:<C z :"! F :<C E ]�:@W ?A8�8�:<C �

�K���  ����e
 ' %��������V��! �� 
 �I
���"$# %K�T� ��
:%�� ���C
 ' ���;���C


%'&(%)&(% *�+(+-,/.102.13(4�.15
G 8 8�:O6t:O6JC z =h?[`N`�]�? F ` 6 Z BDC :<CLM�I969UdV Z 69:OI\:<C � CLM�6 Z 69M F :<C K
:OK
:<]_:<C'ro?AI98�B,:O6JC Z :<;TS F ; E :OI9=�:<;
/ 6iCcs?[;�]�? F `ArcM�:O8�8�:<C / Ims? =�=�:<;7`�69=7M�:<Cf5�R � p z :"! F :<C E :<CgM�:<;+� CLM�6 Z 69M F :<C ]�:O8�UOV�;>6lWY=�:O=78�6JCLM � k%6J;7]�:@p=h;�?AUOV[=�:<C�M�:<C /3? F ` ?AI98o:O6JC K
:OBD` :O=h;>698�UOVL:O8on7:<]L69I9M�: `�69= � s?
CLK
:<C�`N? � & � � 5769: � s?[CLK
: & � a87ot7597$u c �
:O6JCL:<; � ?
C[=�:;: ` 6\=�G�CLM�QLCLB
=�:<C�7ot F CLM<7$u�K[6i]L=76J` ]L6\B[I\B[K
698�UdVL:<C � BDC[=�:X[L=PM�69: E :O69=�I969UdVL:t576^]":<;>:<C E
E S�698�UOVL:<C<7ot F CLM=7$u�?
C � �Hk%6J;7:<;TS0:O69=�:<;�C�M�:<C z =h?
` `�]�? F ` F ` :O6JCL: F CL:<CLM�I969UOV�Ii?[CLK
: � ?
C[=�:ercM�69:
E<F ;2k F ; E :OI.WhsF V�;T= F CLM%M�:<;>:<C � V�CL:<C ]_:<VL:O6J`N?A=�:O= � 5769:�e�:<CLK
:-? I\I9:<; � F C�Q
=�:er M�69: ? F W�:O6JCL:<;2M�:<;
� ?
C[=�:<CtM�:O8 /3? F `�:O8HI\69:OK
:<C � :O6JCL8�UOVLI969: � I96JUdV ?AI9I\:<; � CLB[=�:<C F CLM�6JCL8h]�:O8�BDCLM�:<;>:N?AI9I9:<; /�IYs?A=�=�:<; Z BDC>6��Xr
]�: E :O69UOV�CL:<C�S�6J;36J`ba�B
I9K
:<CLM�:<C�` 6\=@?BA rLM�6\:�e�:<CLK
:7M�:<; / IYs?A=�=�:<; Z BDCC6 `�69=EDFA �

�
�



%'& %'&�� �$3(.����	�'+�

� 3��'4���.�����
�5�� .��>3(0 ��
��'.B5������ 4�� ���!�"�#�$��.1+ +
� ` j F QA:O8>p01.?
C
=�BD; p e�BDM�:OI9I � Z K
I � � ]L8�UOV�CL69=�= ) � + �o]L69I9M�:<C M�69: e F =h? =�69BDCL:<C�?
CX >:OM�:<; � B[8�69=�69BDC � �
2D�<5
	
	
	 5 , .0/01 ;�:O6JCL:<C � B
698�8�BDC+* 8�UdVL:<C � F C�Q
=>p � ;>B E : � ? F W ?1A E<F ; � C[=�:<CL8�69=<s?A= & � 5769: � B
698�8�BDC[p � ;>B E :O8�8�:8�6JCLM Z BLCL:O6iC�?[CLM�:<; F C�?
]�Vcs?
CLK[6\KYr F CLM� >:OM�:<; e F =h?A=�6\BLC�S.6i;TM F C�?
]�Vcs?
CLK
69K�K
I9:O6\UOV Z :<;>=�:O69I9=3:O6iCL:9/0? 8�:P? F 8
243�576#578#5�9 ; E<F K[:OBD;>M�CL:O= �
aPsF ;t?AI9I9: � � 2D�B5
	
	
	�57, .0/01 ;�8�:O6�%'&�:O6JC � B
698�8�BLC[p � ;>B E : � ? F W;?1A)(n243�576#578#5:9B; `�69=�� C[=�:<CL8�69=<s?A=

* ��+ (�2�,#; � � D t� & ��+ � F CLM WhsF ;.- � 2D�<5
	
	
	 5 @ ;0`�69=����/-U_o�"m�, .0/01 8�:O6�01&32 � D %'&5462 �'t � k%6J;&M�: n*CL6\:<;T:<C
? F�� :<;TM�:<` :O6JCL:<C � B
698�8�BDC[p013I F 8�=�:<; p � ;>B E : � ? F W87 � D ?BA)(n2D�<5
	
	
	�5 , .0/01 _R@ �,�H;9(n2D�<5
	
	
	�5 @ ;�(
243�576#578#5�9<;gM F ;>UOV�0 � D;: & : �2=<�t�>�? &A@ 2CB�D 0 &32 � `�69=tM�:<;2BH]":<CL8�69UdV[=�I969UdVL:<C � :<;�` F =h?A=�6\BLC M�:<; Z 69:<;
� BD` 
_BDCL:<C[=�:<C Z BDC97"� �
k%6J;3M�: n*CL69:<;>:<CtM�?
C�C9E &F2 � 7D� r
6JCLM�:<` S�6J;\ >:OS3:O6\I98 E<F `  sF CLK
8�=�:<C 4 BL; W ?[V�;>:<C 7 � Z BDC 7YrAW sF ;3M�:<C2:O8

:O6JC/, � 243�576#578#5:9B;^` 6\=$01&32 � 7 � 5=,�� D � K
6J]L=<r E<F ;<sF UOQ
K
:<VL:<C F CLM8E�&32 � 7L� � D ,78�:O= E :<C � 8�69:<VL: � ]�]L69I9M F CLK
� � �X� � a sF ; � � 2D�<5
	
	
	 5 ,#.0/01 _h@ � �H;�6\8�=�E & � 7D� � D � E & t � 7L�05
	
	
	�5GE & � � 7L���3M�?[C�C�M�? 8 /0? 8�:<C
S3BD;T=<r�M�?A8
6JCtM�:<;35�R � p z :"! F :<C E�Z BDC	72?
C � B
8�69=�69BDC ��]�:OK[6iC�C[= �

A

C

G

A

T A G GG A C A A G G C

CG
A

G

G

w u

C

T

A

T

7

#�$7$"&Z( *3,N.30 1-^Z1-2/H�&Z6 H *�#�f S .�B]&D4"? 9�3 8�8�8<3 e;*-&Z6�f S .�,�& 4T? 6<3�3 8�8�6 ^ = 6%& @ D 3 0/&)(+? A'^ = ^ E u � 7D� D 3 6�8
,/.;* E �D� 7L� D 6�8B3 ^

aPsF ;  r:OM�:O8 ��� 2D�<5
	
	
	 5 ,j_h@ ��� ;�698�=HEI& :O6iCL:N`�69=HM�:<`�/3? F `�6,6JCLM�6 E 69:<;>=�:oeg?
;�Q BH]cp � :O=�=�:7? F W
243�576#578#5�9 ;�`�69=78�:<V�;H:O6JC[W ?AUOVL:<C G�6\K[:<CL8�UdV�? Wm=�:<C � z 69:�WYB
I9K
=7M�:<;Hj F Q :O8>p01�?
C[=�BD; p 5 w�C�?
`�6JQ � 57:<; E<F E &
K
:<VcsBD;T6\K[:�J<e F =h? =�69BDCL8�
�;>B E : �LK 01& � D): �2C<StM> 2 D 01&327698�=P:O6JC � B
698�8�BLC[p � ;>B E : � ? F W 2D�B5
	
	
	�57@ ;N( ?BAO(
243�576#578#5�9<; � 576\: 4 :<;>=�:O6\I F CLK Z BLCNE D � E & � & 698�= ?
]_:<;�;>:OUOV[= QABL` 
LI96 E 69:<;>= r<M�?10 & F CLM80 &P4.Q r F CLM�M�?
`�69=
? F UOVRE�& F CLMSE�&54.Q r�WhsF ;UT \VT ( @ 8�=�BLUOV�?A8�=�698�UOV�?
]�Vcs?[CLK
69Ko8�6JCLM � G�87K
69I\=�Ccs?[`�I96\UOV�0 ? &54.QWB�@ 2 D 0 &A@ ? 2C4.QWB
F CLMRE ? &54MQWBX@ 2 D E &A@ ? 2C4.QWB �

%'& %'&ZY � 3 4[���$��.1+ +�0 3��9
�4\�.]�^`_� 4 ,/3 , .6�	�'+���3 .�� .B4���.B4a��
�5�� .�� 4
k%6J;�M�: n*CL69:<;>:<C%C F C � C�?AI9B
KD? %0 F CLMcbE E<F 0 F CLMdE r ]�:O6HM�:<CL:<C M�69:-?
`�G CLM�: Z BDC � � � �,+ ]�:@p
8�UOV�;>69:<]�:<CL:<C � ]�Vcs?
CLK
69KDQA:O69=�:<CfCL6\UOV[= Z BD;�V�?[CLM�:<C28�6JCLM � %0 8�:O6&?AI98�BN:O6JC � B
698�8�BDC[p � ;>B E : � ? F W
7�r_M�:O8�8�:<C

� +



� C[=�:<CL8�69= s?A= * K
:OK
:<]_:<Ct698�=�M F ;>UOV �
* ��+ ( 2���;N( 2G-#;N(C2�,#; � � D �� &

��+ � WhsF ;.?AI9I\:�`�: � ]�?
;T:<C +�� ?BA F CLM�?AI9I\: �:5�- 5 , 	
� %01&Y� & � WhsF ;&?AI9I\:.6iC � ]L8�UOV�CL6\=�=�� � � �,+ :<;>IJ? F ]L=�:<C � �"698�= M�:<`NC�? UdV�:O6JCL:�a�B[I\K[: Z BDC F C�?
]�Vcs?[CLK
69K
:<C � B
698�8�BDC[p
� ;>B E :O8�8�:<C'r�8�B M�? � b � 01&m� D b � %01&Y� WhsF ;\ >:OM�:O8 �&K
69I9= �
5769: � BDCL8�=@; F Q
=�6\BLC Z BLC bE ? F 8�%0 :<; WYB
I9K
=�?
C�?AI9B
K E<F ; � BDCL8�=@; F Q
=�6\BLC Z BLC9E ? F 8 0 � G�]_:<CL8�BNS�69:

E�&0Q�sBDC�CL:<C�S.6i; bE�&0? I\8�]�? F `�6JCLM�6 E 69:<;>=�:2e�?[;�QABH]cp � :O=�=�:�`�69=�kg:<;T=�:<Cf6iC 243&5 6 5 8 5X9<; � ? F ]'? 8�8�:<C � � `
qPC[=�:<;>8�UdVL69:OM E<F E � D � E & � t�� &���, ���34�t 698�= b E � D � bE & � t��6&���, ���F4St ? I\I9:<;>M�6JCLK
8H:O6JCL:�a�B
I9K
:78�=�BLUdV�? 8�=�698�UOV
F C�?
]�Vcs?
CLK
69K
:<; � ;>B E :O8�8�: � 5�?[VL:<; IYs? � = 8�69UdV bE `N? =hVL:<`N?A=�698�UOV�S3:O8�:<C[=�I969UdV I9:O6\UOV[=�:<;3V�?
CLM�V�?
]�:<C2?AI98 E �

�K� � "��"��� 

� ����i�C
 �h%�
�����%��"�<�	�
�R
 %���
 � � ��
:%���� � ����� � � �
�-% �_� � #5� 
 
��E�
�&
X%������ �����_�����

k%6i; 8�=�:OI9I9:<C F CL8�6JC M�69:O8�:<` � ? 
L69=�:OI.M�6\:tac;�?AK
:er&S�69:tK F =�8�69UOV�M�:<; � B
698�8�BDC[p013I F 8�=�:<; p � ;>B E : � 0 ? F W
M�:<;He�:<CLK
: 7 M F ;>UOVtM�:<C � B
698�8�BDC[p � ;>B E : � %0�6JCH^�6JCL]LI96\UOQ�? F W�M�69:�K
:<CL:O=�698�UOVL:<C�a 6JCLK
:<;�?
]�M�;XsF UOQA:�M�:<;
/ Ims? =�=�:<; M�:O8 z =h?
`N`�]�? F `�83? 
�
�;>B$[L6i` 6\:<;T:<C2Ims? � = �	� F UOV 6iC � ? 
L6\=�:OI + S3:<;>M�:<C S�6J; M�6\: 4 :<;�C�?AUdVLIYs?A8�8�69KAp
]�?
;�QA:O69=�]_:O8�=�6J`N`�=�:<; � ]�Vcs?
CLK
69KDQA:O69=�:<CNC�? UdV[S3:O6\8�:<C'r
6JCLM�:<`�S�6J;&:O6JCL: 4 :<;>=�:O6\I F CLK�M F ;>UdV M�6\: 4 :<;>=�:O69I F CLK:O6JCL:O8 � B
698�8�BDC[p � ;>B E :O8�8�:O8N? 
�
�;>B$[L6i` 6\:<;T:<C � k%6J;�K
:<]_:<C F CL8�M�?
]�:O6PCL69UOV
=N`�69=o? 8?w ` 
L=�B
=�698�UOVL:<C � F 8>p
8h?AK
:<C E<F W ;>69:OM�:<C'r 8�BDCLM�:<;�C 8 F UOVL:<C C�? UdV BD]�:<;T:<C � ]L8�UOVcs?A= E<F CLK[:<C�WhsF ;�M�:<C \'B
=h?AI Z ?
;>6J?A=�69BDCL8h?[]L8�=h?
CLM
E S�698�UOVL:<C�M�:<CR >:OS3:O69I\69K
:<C 4 :<;>=�:O69I F CLK
:<C �57:<;9\"B[=h?AI Z ?
;T6i? =�69BDCL8h?
]L8�=@?
CLM E S0:O69:<;Heg? � : * t F CLM * u�? F W�:O6JCL:<` `�: � ]�?
;>:<C]-.? F ` ��� 5����3698�=
M�: n*CL69:<;>=7M F ;>UOV �

f���� � * t45 * u@� � D 8 F 
#���� T * t ��� ��_ * u ��� ��T D 8 F 
��� � �"! # @ t�$
%%%%
&(' f * t�_ &(' f * u %%%%

^P?[CLM�:OI\=.:O8�8�69UdVt]_:O6 � F `u:O6JCL:<C 8�: 
�?
;�?
]LI9:<Cf`�:O=h;>698�UOVL:<CA-�? F ` F CLMt8�6iCLM * t F CLM * u.k ?
V�;>8�UOVL:O6JC[p
I96\UOV�QA:O69=�8 Z :<;>=�:O69I F CLK
:<C'r"8�B K
69I\=

f���� � * t45 * u@� D `�6JC � ; � 'At*)D 'MuO�05
S3BD]�:O6 sF ]_:<; � ?[?
;>: Z BDCAZ F W ?AI9I98 Z ?
;T6i?[]LI\:<C � ' t 5�' u �.`�6JCL6i` 6\:<;T=7S�6J;>M�rLW sF ;3M�69:�' t F CLM ' u M�69:�k ?
V�;rp
8�UOVL:O6iCLI969UOV�QA:O69=�8h`N? � : * t F CLM * u�V�?
]_:<C � 8�69:<VL: /3?
;�]�B F ; 6%?�P-(D^ � �<�
� + ��� � G 6JC7M�:<;�?[;>=�69K
:O8 � ?
?
; � ' t 5 'Muh�
VL:O6 � =�? F UdV P S Q<Q_(+,/.-0 Z BDC * t F CLM * u�+ :O6JCL: � B 
�
LI F CLK r W sF ;�M�6\:HM�:<; \'B
=h? I Z ?
;�?A=�6\BLCL8h?
]L8�=h?[CLMo`�6JCL6J`N?AI
S�6J;>M�rcVL:O6 � = J�P�,>&KJ�P-(+6IP S Q<Q_(+,/.-0 �
e�69=�M�:<;x1�VL:<C[p z =�:O6JC[p e�:O=hVLBDM�: � Z K
I � � C�V�?
CLKm1�� F CLMoM�:<C E<F 6JV�; Z :<;>S�?
CLM�=�:<Cq\":OUOV�CL6JQA:<C'rLM�6\:76JC

M�69:O8�:<` � ? 
L69=�:OI E<F `�G 6JCL8h?A= E QABD` `�:<C'rO:<;�V�?AI9=�:<C S�6J; � ]L8�UdVcs? = E<F CLK
:<C7M�:O8�\'B
=h?AI Z ?[;>6J?A=�69BDCL8h?
]L8�=h?
CLM�:O8
E S�698�UOVL:<C�K[:OS�698�8�:<C 4 :<;>=�:O69I F CLK
:<C F CLM�6iV�;T:<C � B[6\8�8�BDC[p � 
�
�;>B$[D6J`N?A=�6\BLCL:<C � R F = E = F CL8PM�?A8.:O=rS�?A8H]�:O6
M�:<; � C�?AI wL8�:�K
:<CL:O=�6\8�UdVL:<;.a 6JCLK
:<;�?
]_M�;<sF UdQ :<y
k%6J; 8�=�:OI\I9:<C F CL8 WYB
I9K
:<CLM�: z 69= F ? =�69BDC Z BD; � G 8 8�B
I9I*?[C�V�?
CLMoM�:<;�K
:<CL:O=�698�UOVL:<C2a 6JCLK
:<;�?
]_M�;<sF UdQ :P:O6JCL6lpK
:<;�/ IYs?A=�=�:<;�:<C
=�8�UdVL69:OM�:<C�S3:<;>M�:<C'r[BD]�:O6iCL:H]�:O8�=�6J`N`�=�:9^ w�
�B
=@VL:O8�:�sF ]�:<;�6JV�;>: 4 :<;>S�?
CLM�=�8�UdV�?XWY= E<F�Z :<;rp

S3:<; Wm:<C 6\8�= � 5769:O838�B
I9I*? F W M�:<;x/3?A8�6983:O6iCL:O8�]_:O8�=�6J`N`�=�:<C�e�BLM�:OI\I983WhsF ; M�69:7G�C[=�8�=�:<V F CLK�M�:<;�K
:<CL:O=�698�UOVL:<C
� 3



a 6JCLK
:<;�?
]_M�; sF UOQA:3K
:O8�UOVL:<VL:<C � 5�?A8&e�BDM�:OI9I�:<C[=hV�?AI9=�:�?
]�:<;�K
:OS�698�8�: � ]�V s?
CLK
69KDQA:O69=�:<C'r[M�69:P]�:O6J` / :<;>:OUOV[p
CL:<C�M�:<; � 6JQA:OI96iVLBLBLM M�:<; ^Qw 
_B
=hVL:O8�: Z :<;�C�?AUOVLIYs?A8�8�69K
=�S3:<;>M�:<C'rc6JCLM�:<` :O6JCL: � B
698�8�BDC[p � 
�
�;>B$[L6i` ?A=�69BDC
Z :<;>S3:<CLM�:O= S0:<;TM�: � � CLK
:<CLBD` `�:<C'rL:O80K[:OI\6JCLK
= E<F2E :O6\K[:<C'rDM�? � M�:<;�\'B
=h?AI Z ?
;>6J?A=�69BDCL8h?[]L8�=h?
CLM E S�698�UOVL:<C
M�:<; 4 :<;T=�:O69I F CLKYr�M�69:P8�69UOVo? F 8�M�:<`,e�BDM�:OI9I�:<;TK
6J]L=<r F CLMoM�:<; � B
698�8�BDC[p � 
�
�;>B$[D6J`N? =�69BDCN8�:<V�; K
:<;>6JCLK�698�= +
� ?
C�C2`N?
C M�?
C�C2:O6JCL: � F 8�8h?AK
:HM�?
;XsF ]_:<;0` ?AUdVL:<C'rLS�69:7S�?
V�;>8�UdVL:O6JCLI969UdV :O80698�= rDM�? � `N?
C 8�69UOVt]�:O6cM�:<;
G�C[=�8�UOVL:O69M F CLK sF ]_:<;HM�6\:A^Qw 
_B
=hVL:O8�:N? F WYKD; F CLM�M�:<; Z :<;�C�?AUOVLIms? 8�8�69K
=�:<C � ]�Vcs?
CLK
69KDQA:O69=�:<C 6J;�;>= y ��eg?
C
Q<?[C�C �
k%6J;NK
:<VL:<C E � / � M�? Z BDC ? F 8<r M�? � M�69: ^Qw 
_B
=hVL:O8�: E<F =h;>6^]"=<r F CLM ]_:O=h;�?AUOV[=�:<C M�69:�k ?
V�;>8�UdVL:O6JC[p

I969UdV�QA:O69=<r.M�? � `N?
C M�69: ^Qw 
_B
=hVL:O8�:�WTs?AI98�UOVLI969UdVL:<;>S3:O698�: Z :<;TS�6J; Wm= � z :O6 * ttM�?A8tk�?
V�;>8�UOVL:O6JCLI\69UOV�QA:O69=�8>p
`N? � WhsF ;�M�69:t:<C[=�8�=�:<VL:<CLM�:�n :O8h?
`�=hVL:O69=N?
CgK[:<CL:O=�698�UdVL:<C�a 6JCLK
:<;�?
]�M�;XsF UOQA:<C ? F WHM�:<;m/3?A8�6\8 M�:O8�e�BAp
M�:OI9I98 `�69= � ]�Vcs?
CLK
69KDQ :O6\=�:<C F CLM * u2M�?A8 � C�?AI9B
K
BDC WhsF ;�M�?A8Ne�BLM�:OI\I.BDV�CL: � ]�Vcs?[CLK
69KDQA:O69=�:<C ��z :O6 �
M�69:Ne�:<CLK
:NM�:<;HK
:<CL:O=�6\8�UdVL:<C a 6JCLK
:<;�?
]_M�;<sF UdQ :er"M�69:o? F W3M�:<; /3?A8�698�M�:O8�e�BDM�:OI9I98�BDV�CL: � ]�Vcs?
CLK[6\KLQA:O6lp
=�:<C E<F ` 4 :<;>S3:<; WY:<CgM�:<;q^ w�
�B
=@VL:O8�:2W sF V�;T:<C � RH?AUOV�M�:<;�57: n*CL6\=�6\BLC M�:O8 \"B[=h?AI Z ?
;T6i? =�69BDCL8h?
]L8�=@?
CLM�:O8
K
69I9= T * t ��� � _ * u ��� ��TAm f � � � * t45 * u@� � 5769: \�? =�8h?AUOVL:er�M�? � 8�69UdV 6JC%M�:<C%5�?A=�:<C M�69: ]_:O=h;>: ]":<CLM�:<C
� ]�V s?
CLK
69KDQA:O69=�:<C ]_: n*CLM�:<C'r0QX?
C�C ?AI98�B�K
:OK[:<C sF ]�:<; M�:<` 69M�:<?AI9698�69:<;>=�:<C a*?AI9IFr 6JC�M�:<`�M�69:t5�?A=�:<C�BDV[p
CL:�M�69:o]�:O=h;T: ] :<CLM�:<C � ]�Vcs?
CLK
69KDQA:O69=�:<C�:<C
=�8�=h?
CLM�:<Cf8�6JCLM�r�VcsB
UOVL8�=�:<CL8 E<F :O6JCL:<; 4 :<;T8�UdVLI9:OUOV
=�:<; F CLKtM�:<;
� ;�;>= F `�8�S�?
V�;T8�UdVL:O6JCLI969UdV�Q :O6\= F ` M�:<C z F `N`N?[CLM�:<C f���� � * t05 * uO��WhsF V�;>:<C �

� I\I9:<;>M�6JCLK
8�S s?[;>:t6JC M�:<;2ac;�?AK
:O8�=�:OI9I F CLK M�69:O8�:O8 � ? 
L6\=�:OI\8 f � � � b � 07�05 b � %07����8�69UdVL:<;TI\69UOV�:O6JCL: E<F
WY:O6iCL:3eg? � :O6JC�VL:O69=&WhsF ;"M�:<C�qHC
=�:<;T8�UdVL69:OM E S.6\8�UdVL:<C�M�:<C�]�:O69M�:<C 4 :<;>=�:O6\I F CLK
:<C � eg?
C�]_:O=h;�?AUOV
=�:0Ccs?
`�I969UOV
M�69:Na F C�Q[=�69BDC

' r"M�69:N:O6JCL:<; � BDCon�K F ;�?A=�6\BLC � Z BDCgG�I9:<`�:<C
=�:<C Z BLC 7 :O6JCL:-� E<F BD;>M�CL:O=<r W ?AI9I98 � E S3:O6
G I9:<`�:<C[=�: � 7 5 �:5�- 5 ,D� F CLM � 7 �O5 � � 5�-��O5 , �9�N`�69= 7 D 7 �0:<C[=hVcs?AI9=<r F CLM 8�BDCL8�= ) � 5�?
C�C�K
69I9=2W ?A8�=N8�69UOVL:<;' � 07� D � F CLM ' � %07� D ) � � I98�B K
69I9= f���� �;b � 07� 5 b � %0P����� %%%�� ' � 07� _ � ' � %0 � %%% D � � � C M�:<;M\&?A=
8�6JCLM C F ;�8�B
I9UOVL:�qPC[=�:<;>8�UdVL69:OM�: E S�698�UOVL:<C b � 07� F CLM b � %0���;>:OI9: Z ?
C
= r�M�69:t8�69UOV ? F WPM�69:2K
:<CL:O=�698�UOVL:<C
a 6JCLK
:<;�?
]_M�;<sF UOQA:NM�:<; / IYs?A=�=�:<;HM�:O8 z =h?
` `�]�? F `�:O8�? F 8�S�6J;�Q :<C � � I\8�B-]�:O8�=�:<V
= F CL8�:<; Zc69:OI�M�?[;>6JC'r"M�:<C
\'B
=h?AI Z ?[;>6J?A=�69BDCL8h?
]L8�=h?
CLM�M�:<; Z BDC b7� 07� F CLM b � %0���6JCLM FLE 69:<;>=�:<C 4 :<;>=�:O69I F CLK
:<C�? F W�M�:<CfK
:<CL:O=�698�UOVL:<C
a 6JCLK
:<;�?
]_M�;<sF UOQA:<CtM�:<; / IYs?A=�=�:<;�?
] E<F 8�UOVcs?A= E :<C �

� C � ? 
L6\=�:OI + S3:<;>M�:<C�S�6J;�:O8N`�69=Nac?
`�69I96\:<C Z BLC G ;>:O69KDCL698�8�:<C E<F = F C V�?
]�:<C'r�]_:O6�M�:<CL:<C I9BDQX?Xp
I9:N8�=�BLUOV�?A8�=�698�UOVL: � ]�Vcs?
CLK[6\KLQA:O69=�:<C Z BD;>I969:OK
:<C'rcM�69:o8�Bt8�=h?
;�Q28�6JCLM�r'M�? � :O6JCL: � B
698�8�BDC[p � 
�
�;>B$[L6i` ?A=�69BDC
6JC�M�:<;�BD]�:<C�8hQ
6 EOE 69:<;>=�:<C � ;>= F CLM�kg:O698�:tCL6\UOV[=�8�6JC�C Z B
I9I36\8�= � qH` M�:<C�CLBLUdV :O6JCL69K
: � ]�Vcs?
CLK
69KDQ :O6\=�:<C
Z :<;�C�? UdVLIYs?A8�8�6\K[:<C E<F Q�sBDC�CL:<C'r K
:<VL:<C�S.6i;�M�?
C�C WYB
I9K
:<CLM�:<;�` ? � :<C Z BD; � k%6J;�]_: E :O69UdV�CL:<C%qHC
=�:<;rW ?
` 6 p
I969:<C Z BDCgG ;>:O69KDCL698�8�:<C'r E S�698�UOVL:<C M�:<CL:<C�8�=h?
;�Q : � ]�Vcs?[CLK
69KDQA:O69=�:<C Z BD;>I969:OK
:<C F CLM�M�6\:�? I\I9:2:O6JC
=h;T:O=�:<C'r
?AI98 P�( ,�J
Q 67. t F CLM�? 
�
�;>B$[L6i` 6\:<;T:<C%M�69: � BLCon�K F ;�?A=�69BDC M�:<;t? F WY=h;>:O=�:<CLM�:<C � I F ` 
�:<C M F ;>UdV :O6JCL:<C
� B
698�8�BLC[p � ;>B E : � ? F W�M�:<` -�? F ` M�:<;�`tsB
K
I969UOVL:<C � I F ` 
_:<C � 57:<;�?
;>=�6\K[: � ;>B E :O8�8�:�VL:O6 � :<C�]_:O6 � I9M�B F 8� �<� 5 �
� , S 4"P-& =%JMG5O S A"6"4�4T6 F CLM ]�:O6&:O6JCL6\K[:<C ?
CLM�:<;T:<C � F =�BD;T:<C G S & 4Y4 S .�J���(+,-4"?@6%OVJ G O S AT6'4Y4"6 � Z K[I � E � / �
� ?
;�; � �<� 5e2 ��� � � I9M�B F 8 E :O69K
= Z 69:OI9:Ne sB
K
I969UdV�Q :O6\=�:<Cg? F W?rce-B[8h?A6JQAp � ;>B E :O8�8�:�6JC Z :<;>8�UdVL69:OM�:<CL:<C 8�=�BLUdV�?Xp
8�=�698�UOVL:<C � BLC
=�:X[L=�:<C E<F `�6JCLM�:O8�=7VL: F ;>698�=�698�UOVf:O6JC E<F 8�:O= E :<C �
qHC
=�:<;�:O6JCL:<; G S &D4�4 S .�J #EQ<Q_O S ,g& J�P-?@& S . Z :<;>8�=�:<VL:<C�S�6J;&:O6JCL: � 
�
�;>B$[D6J`N? =�69BDC�M F ;>UOVN:O6JCL:<C � B
698�8�BDC[p
���
	��
��	������������������ �!	�"$#&%�����	�"(')��	��*',+)��-�.0/1�32���'�	��54(	�+6�7�8-9.8	�+6��:;�*%=<�/=<>�����?')@0AB�(�>�*%=C1���6/D')��%�"8+FE1��/G').�	,:H%���+�+�%="

I �����J�>��"8�FK
	��>����+�')��-D# ED%�"G�JL�AB��4(%��8+ M�N�O1PDORQ�L

� �



� ;>B E : � BDM�:<;^:O6iCL:<C � B
698�8�BDC[p013I F 8�=�:<; p � ;>B E : � �
�K� � � �����_� �A� � � 
h�i��
:��� � ' %��������V� 
T��� 
�� ���:
:� � ��� !)� 
V� ��� ��� �&
�������� �

	 
����K� 

� � �R
�������K� � � 
 � �H�� ���_� 

R F CfK
:<VL:<C S�6J;HM�:<;�ac;�?AK
:�C�? UdV'r�6JC
S�69:OS3:O69=7M�69:oqPC[=�:<;>8�UdVL69:OM�: E S�698�UOVL:<C 0 F CLM %0uVL6JCL8�69UdV[=�I969UdV M�:<;
K
:<CL:O=�698�UOVL:<Cfa 6iCLK[:<;�?
]�M�;XsF UdQA:�M�:<; / IYs?A=�=�:<; Z :<;�C�?AUOVLIms? 8�8�69KD]�?
;38�6iCLM �
G�8N8�:O6�� M�6\:fa*?
` 6\I969:�M�:<;�I9BDQ<? I�:<CLM�I96\UOVL:<C'r3:O6JC[W ? UdVL:<C
Z s?
VLIJ`N? � :�? F W�7 � 0 F CLM %0 8�6iCLM%?AI98�B� p S0:<;T=�69K
: Z F W ?AI9I\8 Z ?
;>6J?
]LI9:<C �
z :O6�� M�:<;m-.? F `�M�:<; � ]�]L69I9M F CLK
:<C Z BDC�DFA�( 2D�<5
	
	
	:57, _�@+���H;�C�?AUOV 2 3&5 6 5 8 5X9&5�� ; � � k%6J;M�: n*CL69:<;>:<CN:O6JCL: � ]�]L6\I9M F CLK	� � ��
�� � G 8&8�:O6
� � � � � 7 5 � ��M�?A8&kgBD;>= ��� t05
	
	
	:5 � �\� rOM�?A8 S�6J;':<;�V�?AI9=�:<C'r

6JCLM�:<` S�6J; � 2HWmB[I\K[:<CLM�:<;�`N? � :<Cf8�:O= E :<C � a*?AI9I98 F C
=�:<;7?AI9I\:<C 4 BD; W ?
V�;>:<C�� Z BDC 7Yr_WhsF ;HM�69:�:O87:O6JC�,��)�
243�576#578#5:9<;P` 6\= � � 7#5 �X5�-�5 ,��<� D �3K
6J]L=<rA:O6JC� <sF CLK[8�=�:<;�� �L:X[D698�=�69:<;>= F CLM�M�?A8 M�? E<F K
:<VcsBD;T6\K[: ,����_:O6JCLM�: F =�69K
]�:O8�=�6i` `�=H698�=<r�8�B�8�:O6 � 2 � D , � � � z BDCL8�=�8�:O6 � 2 � D�� �
5�?
` 6\= K
69I9= � W ?A8�=�8�69UOVL:<;���� � 07� D E���$�� F CLM�� � %07� D bE���$��xr
S3BD]�:O6��3WhsF ; J :O6JCLK
:O8�UOV�;Os?
C�Q[=�? F W K

8�=�:<V[= �
� I9I\:<;TM�6iCLK[87K
:<VL:<C2S�6J;3M�? Z BDCt? F 8 rDM�? � CL69UdV[=�M�69:�G�I\:<` :<C
=�: Z BDC�� ]�:OBD]�? UdV[=h]�?
; 8�6JCLM�r�8�BDCLM�:<;�C

C F ;�6JV�; / 69I9M F C
=�:<; :O6JCL:<; J 4 :<;>KD; sBD]�:<; F CLK K � � � 
 � � � �Xr F CLM28�:O= E :<C	! � D ��" � � ��
 � � � � �
gh�T�;:<@%� �!�$# � ` ac?AI9I\:2M�:<; - � � 5Hp � 1 - Q�sBDC�CL:<CgC F ;�8�B
I9UdVL: � B[8�69=�69BDCL:<C ? F W^M�:<C 5�R � p z :"! F :<C E :<CM�:<;�/�I s?A=�=�:<; :O6iCL:<CfG 6JC&% F�� V�?
]_:<C'r�]�:O6"M�:<CL:<C2M�69: � ;T6i` :<;>8�:"! F :<C E > BLM�:<; 6iV�; � BD` 
LI9:<`�:<C[= ?�8�=�:<V
=
F CLM�M�:<CL:<Cf6JC�CL:<;�V�?AIJ] Z BLC	, 1XSUT � B
8�69=�69BDCL:<C :O6JC-? WmB[I\K[=P] E S � :O6JC > Z BL;�?
CLK
:<V[= � aPsF ;�!%8�:O= E :<CtS�6J;
?AI98�Bt6JCfM�6\:O8�:<` � BDC[=�:X[L= �,:O6JC'rcS3:OI\UOVL:O8HWhsF ; � �'�Vr �`mR, F CLM'( � D�A WYB
I9K
:<CLM�:<;�`N? � :<CfM�: n*CL6\:<;T=
8�:O6 �

� � � � � (H5 � � � D
)******+ ******,

> W ?AI9I98 � � � � � (H5 � � D >
F CLM�- \)� 2 @ �%�<5
	
	
	:57,#1:SUTH; � � � � � � (H5 ����\�� D ?

? W ?AI9I98 � � � � � (H5 � � D ?
F CLM�- \)� 2 @ �%�<5
	
	
	:57, 1:SUT ; � � � � � � (H5 �#_h\�� D >��� 	
	
	.� 8�BDCL8�=

k%6i;.S3:<;>M�:<C28�
 s?A=�:<;�? F W � E<F ; sF UdQLQABD` `�:<C � Z K
I � z ?A= E � � + � �
G�8 698�= 6JC M�69:O8�:<` � ? 
L6\=�:OI F CL8�:<; Zc69:OIFr,W sF ; K
:OS�698�8�:/! M�:<C \'B
=h?AI Z ?
;>6J?A=�69BDCL8h?[]L8�=h?
CLM

f � � �;b � ! � 07���05 b � ! � %0������3?
] E<F 8�UdVcs?A= E :<C �1032 8�:O6"M�69:�ac?
`�69I969:�M�:<;�`�: � ]�?
;>:<C � ]�]L6\I9M F CLK
:<C ' � �4
a ) 5X� c M�:<;.a�BD;�` ' D p " ! � � ]":<CL]�?
;3K
69I9= �
f 2 �;b7� 07�05 b7� %0H��� � D f���� �;b � ! � 07���05 b � ! � %0������ D 8 F 
� �65�7

%%%?� � ' � 07���`_ � �
' � %0N��� %%%

qH` :O6JCL:�BD]�:<;T: � ]L8�UdVcs?A= E<F CLK�M�?XWhsF ; E<F n*CLM�:<C'r Z :<;>S3:<CLM�:<C�S.6i;�:O6JCL:�s?
V�CLI969UdVL: � B 
�
LI F CLK
8h`�:O=@VLBAp
M�:�S�69:�/3?
;�]_B F ;Xre^.B
I98�= F CLM jD?
CL8�BDC � �<�
� + � E<F ` / :OS3:O698 Z BDCv\�VL:OBL;>:<`b� ) � /�6JV�;>:O8 / F UOVL:O8 J � B
698�8�BLC

� *



� 
�
�;>B$[D6J`N?A=�6\BLC K � k 6J;.M�: n*CL69:<;>:<CfM�? E<F :O6JCL:<C E :O69=hQ BDC
=�6iC F 69:<;>I969UdVL:<C eg?
;�QABH]cp � ;>B E : � ��c�d � d�� # ? F W �
`�69= c # D 0vrLWhsF ;^M�:O8�8�:<C sqH]�:<;TKD?
CLK
8�M!w�C�?
`�6JQ b7� %0�� :O6JCL:Nn7I9:O69UdVLK
:OS.6\UOV[=�8 Z :<;>=�:O6\I F CLKt698�= �
k%6J; QABDCL8�=h; F 6\:<;T:<C c ?AI98 � `N`�69KD;�?A=�6\BLCL8>p0\"BLM�:O8�
�;>B E : � sF ]�:<;�7t` 6\= � `N`�69KD;�? =�69BDCL8�6JC
=�:<CL8�69=<s?A= *tF CLM


�;>BAp � B	
[W�p z =�:<;�]�:<;�?A=�:N� � 57:<;3n7:<CL:<;�? =�BD; Z BLC c 698�= Z BDC2M�:<;�a�BD;�`

� ����� � � � D &
� a � � � � > ` ��_�� � � � c f * ��� � � & � a�� � � _ > ` �U_	� � � � c f�� ��� �

� CL8�UdV�? F I\69UOVt]�:OM�: F =�:O=3M�?A8 � � 6�*-6 , ,/?@P-?@& S .i4"?@&)O"$"?�J�&)?\E P-?@6�17e ,/.;*�P-,VU 67&).�64J P�P-.;?@67.;PN$T4T<':N.;&Z?@?
*-67O d 8P-.30N6If�
 = S JIJ�6%. ,/.;P/$�: 8P-.30N& 0 $V6%&�b"6Y*364J , ,34"?@6%O P-.db"6Y*-67ORj_?@6%(Z(+6 *36"4 , ,34T?@67O�4 , ,N?@P-?@& S .�6%.
J�&)?I*-6%O�E5P-?@6�f S .RbT67BC6%&Z(h4 f�
 :/&). AT,�^

c 8�=h?[;>=�: 6JC c # � D 0 � aPsF ; � D � 7#5 �X5�-�5=,��L6\8�= 7 ` � D 2�
 � 
 D � 7#5 ��� \�5�- _"\�5 , �'WhsF ;3K
:O:O69KDCL:O=�:O8Y\#;
M�:<; � ]�Vcs?
CLK
69KDQA:O69=�8@]�:<;>:O69UOV Z BDC � � k 6J;.8�:O= E :<Ct? F�� :<;>M�:<`�7+� ` � D 7 `�� 2 � ; �
aPsF ; � �R7�r�
 �R7 � ` F CLMf:O6JC E<F W�s?AI9I\69K
:O8+' ��� `�69= � ' ��� � D � ' � 
�� D ) 8�:O6

_ `$a �;b � 'g��� � D � ; � ! � ' � > ` �*)D ! � '�� )D ! � ' � > a ���05
?AI98�B�M�69:-k�?
V�;>8�UOVL:O6JCLI\69UOV�QA:O69=<rHM�? � 8�69UdV 8�BAS3BDVLI�M F ;>UOV M�69: ^.6JC E<F C�?
V�`�: Z BDC > ` ?AI98�? F UOV M F ;>UOV
M�69:M^.6iC E<F C�?[V�`�: Z BDC > a E<F ; e F =h?A=�69BDCL:<C�QABLCon�K F ;�?A=�69BDC ' ]�:OBD]�? UdV[=h]�?
;>: 4 :<;Os?
CLM�:<; F CLK
:<C 6JC�M�:<C/ IYs?A=�=�:<;�C2:<;TK
:<]�:<C �
G 6JC � � 7gVL:O6 � =3! J[,N.�BC&)OV=%4"P<J 0N6M0N6%. 8, $V6%O � � `�69= � �����Xr[W ? I\I983! � � � � �`_ + � ��� ��� F > ` � D ! � � �

K
69I9= � ! VL:O6 � = ��(+,34T?@67O�J[.;6%,/?@O[P-( r�W ? I\I98�W sF ;� >:OM�:O8 � ?
?
; ��� 5�
&� �d7O( 7 � `�K
69I9=<r&M�? � � K[:<C�? F M�?[C�C ! p
F C[S�6J;�Q
8@?
` K
:OK
:<C'sF ]_:<; � 698�=<r W ?AI9I98H:O83! p F C[S�6J;�Q
8@?
` K
:OK
:<C'sF ]_:<; � � � �`_ + � � 
���� F > a 698�= �
�'G!"�� 6 �;6�� 4"? ! �I( ,34"?@6%OVJQ.;67,N?@O[P-( e\4 S 0/&)(+? 2

f 2 �;b � 07� 5 b � %0P��� m +"F
&
�
&��
# �

a � � �� _ ` a �;b ��c d ��� F s � u
d f�� f * ��� �

aPsF ; F CL8�:<; � :O69=�=hVL:<`N? r�M�69:tac;�?AK
:oC�? UdV M�:<; 4 :<;�C�?AUOVLIYs?A8�8�69KD]�?[;�QA:O69= Z BDC � ]�Vcs?
CLK[6\KLQA:O69=�:<C E S�698�UOVL:<C- � � 5Hp0/3?
CLM�:<C'r E 69:<VL:<C�S�6J;7? F 8 z ?A= E � � � WmB[I\K[:<CLM�:O8 � BD;>B
I9IJ?
;Xr_WhsF ;HM�? 8PS�6J;.6JC � ]L8�UdV�CL69=�=N� � 3�� �7:O6JC
� C
S3:<CLM F CLK
8h]_:O698�
L69:OI M�6\8@Q F =�69:<;>:<C �

�'G!"�� 6 � f L 8,/O � �S7 e 
 �S7 � ` ,N.�* 6%&Z.;6 � JQBC67OY?@& 0N6�� ,�U"P-(Z( 4Tf7P-OY&ZPN$'( 6 ' J�&Z? � ' ��� � D � ' � 
�� D )
4"6%&

_�`$a �;b � 'g��� � D � ; � � � ' � > ` � )D � � 'g� )D � � ' � > a ���
H�P-.;.d0N&Z( ? 2

f������ b � � � 07���05 b7� � � %07��� � m +"F
&
�
& �
# �

a � � �� _%`$a � b �Fc d ��� F s � u
d f!� f * ��� �

� 2



gh���v�!� :QP 8 ��� G!"�� 6 � f #�qH` z ?A= E � � ��?[C
S3:<CLM�:<C E<F Q sBDC�CL:<C'r
` sF 8�8�:<C�S�6J;&M�69:�13I F 8�=�:<; prR�: F =@;�?AI969= s?A=
Z BDC � C�?AUOV
S3:O698�:<C ��z :O6�?AI98�B � D � 7 5 �:5�- 5 ,�� �S7�r 
 D � 7 5 � � 5�- � 5 , � � 7 � ` F CLM � � � � � � / � M � � � 8�:O6� ��� � D � � 
�� D ) �
k%6J;7CL:<V�`�:<C�C F Cg?[C'rc:O87K
:OI9=�: � � � � > ` � )D � � � � � � � / � M � � � K
:<]_:N:O87:O6JC ( �<DFA ` 6\= � � � �

> ` � � (H5 � � D > )D � � � � � (H5 � � � 5�?
C�C K[6\I9=�� � � � > ` � � (H5 � � D > )D � � � � � (H5 � � F CLM%:O82:X[D698�=�69:<;>=2:O6JC
\)� 2 @�5
	
	
	 5 , 1:SUT ;�`�69=3� � � � > ` � � (H5 ��� \�� D ? D � � � � � (H5 ����\�� �
kg:OK[:<C T � _ � � T � 2D�<5 F4F4F 5 @ _ �H;�Q<?[C�C-` ?
C2M F ;>UOV]^.6iC E<F CL:<V�` :<C Z BLC > a QA:O6JCL: 4 :<;Os?
CLM�:<; F CLK
:<C

?
CtM�:<C � B
8�6\=�6\BLCL:<C � F CLM �+��\ 6i` / 69I9M ] E K
I � � ]_:OS�6J;�QA:<C � � I98�BoK[6\I9= � � � � > ` � > a � � (H5 � � D > )D� � � � > a � � (H5 � � �
5769: F ` K
:<QA:<V�;>=�: / :OS3:O698h;>69UOV
= F CLK WYB
I9K
=P?
C�?AI9B
K �
� I98�BN698�= � 13I F 8�=�:<; prCL: F =h;�?AI F CLM�M�69: � F 8�8h?AK
:HWYB
I9K
=�? F 8 z ? = E � � � � �
aHsF ; M�:<C /�:OS3:O698 Z BDC z ? = E � � � ]_:<CcsB
=�69K
:<C S�6J;t:O6JCL69K
: � :<`N`N?A=@? � k%6J; Z :<;TS0:<CLM�:<C WYB
I9K
:<CLM�:

z UdV�;T:O6i][S3:O698�:<C �
aHsF ; � 5�� � � F CLM�7 � ?BAu8�:O6E6���M�6\:fe�:<CLK
:�M�:<; Z BDC�7 ?
]L8�=h?
`N`�:<CLM�:<C � � ?1A r 7 � � D

2 ��� 5 �X5�-�5 , � � 7 � � �C6��<; F CLM
� �� � ��� � � D
	 � ��� � W ?AI9I98 � �R7 �� ��� � 8�BDCL8�=

aHsF ; � ���,8�:O6 c�� :O6iC � ;>B E : � ? F W � ` 6\= c �# D � F CLM�M�:<;T8�:OIJ]�:<C sqP]_:<;>KD?
CLK[8�M!w C�?[`�6JQ2S�69: c �
aHsF ;�7 � ?BA r ' � 032 r ��
 ) F CLM � � ��M�: n*CL69:<;>:<C�S�6J;�? F�� :<;>M�:<`

� d � @ � � � � � D _ & d
# � � ' �Fc �� �� %07�U_ ' � %0�� � f Z

F CLMt8�:O= E =�:<C � � @ � � � � � D � �� @ � � � �&WhsF ;�?AI9I9: � r
WhsF ;3M�69:7M�69:O8PM�: n*CL69:<;>=.6\8�= � RP?AUOV � :<`N` ?o� �,3 � ?
��8�6JCLMtM�69:O8b � 07�rpYW ?A8�=P?AI9I9: � � aHsF ; M�69:�sF ]�;>69K
:<Ct8�:O= E =�:<C2S�6J; � � @ � � � � � D ) � � aPsF ;
' � 032 F CLM � ��� ,N8�:O6

� � � � � D _ & �
# � � ' �Fc �d ��_ ' � %07� � f�� 	

-��YE EHG 6�� l L 8,NO b � 07� JhU"Pg4T?IP-(Z( 6 ��e 7 �>?1A ,/.;* ' � 032 0/&)(+? 2
��� � & �

# �
%%% ' �Fc �� �� %07�U_ ' � %07� %%% f Z (��

� (O� 8 F 
d�� # %% � d � @ � � � � %% ( �
-��YE EHG 6�� 0 j_67& � # ��?BA *-&Z6�i ,NOVAT67(�f S . 6 e P-( 4 S *-67O�b 8,/.-034T?@6 0N6 J�6%&Z.�4"P<J�6 W S O UTP :NO P-(Z(+6%O
= ( 8P3?@?@6%O"^CL 8,/O p 
 ) $�6'AT67&)<':N.;6 7 � *-Pg4ZbT67.;& 0N6�` ( 6 J�6%.;?If S . ?1A J�&Z? � # � 6���� ,/.;* & � a87 � 5 � # c � D p ^
H P3.;.i0N67( ?@67.�U 8,NO ' � 032 ,/.;* b7� 07� J UTPg4"?�P3()(+6 ��U S ( 0N6%.�*-6�#�,34Y4"P"0N67._2

� 	



L & N
&
� T � � � � � > ` �U_	� � � � ��T f * ��� � ( �

L &)& N
&
�
%%% a � � @ � � � � � > ` � _	� � @ � � � � � c _ a�� � � � � > ` �U_ � � � � � c %%% f * ��� � 
 ) U 8,/O p 
 �

L &)&Z& N
&
�
%%% a�� � @ ��� � � _ > ` �U_	� � @ ��� � � � c _�a�� � � � _ > ` � _	� � � � � c %%% f!� ��� � 
 ) U 8,/O p 
 �

-��YE�EOG 6 � ( L 8,NO ' � 032 ,/.;* b7� 07� JhU"Pg4"?�P-(Z(+6 � ��� 0N&Z( ? 2
� � � � � � � � D ' � � � _ � ' � %0N�

� :<`N` ?t� �,* K
:<V[=�sF ]�:<;^WYB
I9K
:<CLM�:O8 � BL;>B
I9IJ?
; E<F � :<`N`N?t� � * 6JC M�:<C]/ :OS3:O6\8 Z BDC z ? = E � � �H:O6JC �
� 8 C 8 �;� G C 6�� � L 8,NO ' � 0 2 & 4"?

f 2 � b7� 07�05 b7� %07� � D 8 F 
� �65�7 T � � ��� � � � 07��T�	 �
gh���v�!� : P 8 � - � E�EOG 6 � l #�k%6J;�QABLCL8�=h; F 69:<;>:<C :O6iCL: � B 
�
LI F CLK E S�698�UOVL:<C b �Fc �d �� %07� F CLM b7� %07� �5�? E<F 8�:O69:<C � %� d � d�� # F CLM � � �d � d�� # ;>:O6JCL:]\"BLM�:O8�
�;>B E :O8�8�: sF ]�:<; 7�`�69= 
�;>BAp � B 
[W|p z =�:<;�]_:<;�?A=�:g� F CLM
%� # D %0 F CLM�� �# D � �� %0 � ��c #d � d�� # 8�:O6c:O6iC � ;>B E : � ` 6\=3M�:<;>8�:OIi]_:<C sqP]_:<;>KD?
CLK
8�M!w C�?
` 6iQ S�69: �Fc d � d�� #
F CLM c ## � ) � 5�?[C�C2K
69I\=.S0:OK[:<C b ��c �d �� %0�� D b7� � �d � c #d � F CLM b7� %07� D b � %� d � c #d � �

�
%%% ' �Fc �� �� %07�U_ ' � %07� %%% D �

%%% ' � � �� � c #� � _ ' � %� � � c #� � %%%
F CLM � d � @ � � � � D _ & d

# � � ' � � �� � c #� ��_ ' � %� � � c #� � � f Z

kg:OK
:<C ' � 0 2 K
69I9= %%% ' � � �� � c #� ��_ ' � %� � � c #� � %%% m � WhsF ;%?AI9I9: Z � ) �
� I9I9:<;>M�6JCLK
8 QX?
C�C%%% ' � � �� � c #� �U_ ' � %� � � c #� � %%% )D ) WhsF ; :O6iC Wm:O8�=�:O8 Z C F ; M�?
C�C,K
:OI9=�:<C'r�S3:<C�C�:O8 :O6JC � � 7 �
`�69= � � �� _ %� � � ��� � )D ) K
6J]L=<rg? I\8�B C F ; Z BD; M�:<` E<F W�s?AI9I\69K
:<C�Zc:O69=�
 F C�Q[=�� � D 6JC[W42 Z �
� �� ��� � D %� � ��� � D )�� � � 7 � ; � aHsF ;�?AI9I9: � 
 ) K
69I9= ?AI98�B T � d � @ � � � ��T�m � � �
� F�� :<;>M�:<` K
69I9=
� �# %%% ' � � �� � c #� �U_ ' � %� � � c #� � %%% f Z m�� F CLMNM�?[`�69= � �# �

%%% ' �Fc �� �� %0�� _ ' � %07� %%% f Z m � � � Z F E :O6\K[:<C
]LI9:O6J]L= ?AI98�BYr�M�? � � � ( � K
69I9= �5769:o]�:OM�6JCLK
=�:oG�;>S�?
;T= F CLK Z BDC��'r�K
:OK
:<]_:<C�M�? � � �# ��� � D ��WhsF ;"\!t Z 69:OI9: � F CLM&%� # � 
�� D ��WhsF ;
\ u Z 6\:OI9: 
�K
69I9=<rc698�= : Q � 4MQ
	� <St �
���jmR\!t �n\ u ��� I98�Bt698�=7M�69:oG ;>S�?
;>= F CLK Z BDC��fM F ;>UOVfM�69: z F `N`�:N? F 8
� � ��� f %0 ��� � D � ��� f * ��� � F CLMgM�:<; � C E ?[VLI M�:<; � � 7 � ` 6\= � ��� � D �N]�:O8�UdV�;Os?[C�Q
= F CLMgM�?[`�69=HWhsF ;
b � 07� pYW ? 8�=�?AI9I\: � :<CLM�I969UdV � �

� 5



gh���v�!� :hP 8 ��- � E�EOG 6�� 0 # z :O69:<C�� � F CLM c # S�69:76i` /�:OS3:O698 Z BLC � :<`N`N?2� �,3 M�: n*CL69:<;>= � G 8�K
69I9=
� � � � � > ` �U_�� � � � � D _ & �

# � �
' � � �d � ��� �d � c #d �U_ ' � � �d � c #d � f��

F CLMtW sF ;�?AI9I9: � �
T ' � � �d � ��� �d � c #d �U_ ' � � �d � c #d ��T�m��

aPsF ;�M�:<C / :OS3:O698 Z BDC L & N 8�:O6xp 
 �o8�BgK
:OS�s?
VLI9=<r�M�? � WhsF ;N?AI9I9: � F CLM�-g:O6JC � � 6�� � F CLM :O6JC ,
:X[D698�=�6\:<;T:<C'rc8�B�M�? � � ��� 5 �:5�- 5 , � D � K
69I\= � 5769:O8P698�=3WhsF ; b7� 07� pYW ?A8�=P?AI9I9: � `tsB[K
I96\UOV �aHsF ;I >:OM�:O8 � F CLM  >:OM�:O8 � 698�=�2 � � �d ��� � D �H;N:O6JCL: CLB[=rS3:<CLM�69K
: / :OM�6JCLK F CLKfWhsF ; T ' � � �d � � � �d �
c #d � _ ' � � �d � c #d ��T 
 ) � 5769:m/ :OM�6JCLK F CLK2698�= ` 6\=.k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=ms � d :<; WhsF I9I9= � G 8�K[6\I9=7?AI98�B �

T � � � � � > ` � _	� � � � ��T�m & �
# s � d f�� D �

kg:OK
:<C * � 7 � � � ( � K
:<C'sF K[=�:O8 E<F2E :O69K
:<C'r�M�? �
&
��� � � �

%%% � � � � � > ` �U_ � � � � � %%% f * ��� � ( �
K
69I9= � z :O6c?AI98�B�C F C � D � 7 �[5 �X5�-�5=,�� � 7 � 7 � � � 5�?[C�C�:X[L698�=�69:<;>= :O6iC 
 D ��� 5 �:5�- 5 , � � � 7 ��� ` 6\= � � 
�� D � �
� F�� :<;I2 � � �d ��� � D �H;o`fsF 8�8�:<CgM�?[C�CfWhsF ;8T ' � � �d � � � �d � c #d �`_ ' � � �d � c #d ��T�� ) ? F UdV CLBDUOV�M�69:
G�;>:O69KDCL698�8�:	2 � �d � 
&� D ) ; F CLMM2 � , � � 5 � � a87 �[5 � # c � c #d � � 5 �:5�- 5 , � � � D ) ;�:O6JC
=@;>:O=�:<C � 5769:O8�:NV�?
]_:<C�M�69:
k ?
V�;>8�UdVL:O6JCLI969UdV�QA:O69=�:<C � _ s � d F CLM�:X[�
 � _ @ F � �
_ s � d ��� � a sF ;^I\:O= E =�:<;>:O8 sF ]�:<;>I9:OK
:N`N?
C28�6\UOV'r�M�? � c #d
WhsF ;0Wm:O8�=�:O8 � :O6iC � B
698�8�BDC[p � ;>B E : � ? F W
7g` 6\=+� C[=�:<CL8�69=<s? = � � _ s � d � F * 698�= ��� I98�BNK
69I9= �

T � � � � � > ` �U_	� � � � ��T�m & �
# s � d F � �`_ s � d � F s � ��� ? t��	��
���B f!� D � _ s ��� _h@ F s ���@ u m UOBDCL8�= �BF @

� u

5�?
`�69=�:<;�V�? I\=�:<CtS�6J; �
&
�
%%% � � � � � > ` �U_	� � � � � %%% f * ��� �
m * � 7 ��� � � UOBLCL8�= �HF & �

�
@ � u f @ ( �

aHsF ; M�:<C]/ :OS3:O698 Z BDChL &Z& N 8�:O6'p VL6JC�;>:O69UdVL:<CLM KD;>B � K
:OS�s?[VLI\= r�8�B�M�? � WhsF ;\ >:OM�:O8 � ?
?
; � �X5�-�� :O6JC � &F2
F CLM�:O6JC9,L&32 ` 6\= � � � &32 5 �:5�- 5 , &32T� 
 ) :X[D698�=�6\:<;T:<C � 5769:O8H6\8�=3WhsF ; b � 07� pYW ?A8�=H?AI9I\: � `tsB
K
I969UdV �
aHsF ; � �97 ��� K[6\I9=

a�� � @ � � � � � > ` �U_ � � @ � � � � � c _ a�� � � � � > ` � _	� � � � � c&D & �
# � � d � p�� f��

`�69=

� d � p�� D a ' � � � � �
���d � � � �d � c #d �U_ ' � � � � �
���d � c #d � c _�a ' � � �d � � � �d � c #d � _ ' � � �d � c #d � c 	
R�B[=rS3:<CLM�69K2WhsF ; T � d � p���T 
 ) 698�=7M�69: G [D698�=�:<C E :O6JCL:O8 � ?
?
;T:O8 � �X5�-��XrL8�B2M�? � c #d � 7#5 �X5�-�5=,�� D ) WhsF ;H?AI9I9:7 � 6���� F CLMg?AI9I9:U,�K
69I9=<r F CLMg? F�� :<;>M�:<` � �d � � &32 5 �:5�- 5 , &32r� D ) 698�= � Z F 8<s?A= E I969UOV-` F�� 2 ��� �d ��� � D �H;
:O6JC
=h;T:O=�:<C � s� V�CLI969UdVfS�69:�6J`�/ :OS3:O698 Z BDC L & N WYB
I9K
=�M�?
;�? F 8 � �# � � d � p�� f�� m3UOBLCL8�= �OF p � u �

�<�



� ` a*?AI9I � � 7 � 7 � � K
69I\= � � @ ��� � � � > ` � D � � @ ��� � � � F CLMg:O8�]LI9:O6J]L= � � � � � � T � � � � � > ` �`_ � � � � ��T
?
] E<F 8�UOVcs?A= E :<C � RH?AUOV%M�:<C sqH]�:<;>I9:OK F CLK[:<C�? F 8tM�:<` / :OS3:O698 Z BDC L & N 698�=�M�69:O8�:<]�:<C[W ?AI9I98 m UOBDCL8�= �
F � �� @ � u f @ D UOBDCL8�= �OF p �'t

�k%6J;3:<;�V�?AI9=�:<Cf?AI98�B � &
�
%%% a�� � @ � � � � � > ` �U_	� � @ � � � � � c _�a�� � @ � � � � � > ` ��_�� � @ � � � � � c %%% f * ��� �
m UOBDCL8�= �HF p

� u
F * � 7

� � � ��UOBDCL8�= �<F p �'t
m UOBDCL8�= �HF p

�'t 
 ) WhsF ;xp	
 �
57:<; / :OS3:O6\8 Z BDCnL &Z&)& N Z :<;>I s? F WY=�?
C�?AI9B
K E<F `�/ :OS3:O698 Z BDCnL &)& N � e�?[C-]_:<?AUOV
=�:�M�?
]_:O6Fr"M�? � � � 7 ��� �

WhsF ; b � 07�rpYW ?A8�=^? I\I9: � ?A8?w�` 
L=�B
=�6\8�UdV I96iCL:<?[;H6iC po698�= � �
gh���v�!� : P 8 � - � E�EOG 6�� ( # z :O6/7 � ?BA 8�BNK[:OS�s?
VLI9=<r�M�? � WhsF ;  r:OM�:O8 � ?
?
; � �X5�-�� � 2L�<5
	
	
	�57,j_h@��
�H;N( 2D�<5
	
	
	 5 @ ; `�6JCLM�:O8�=�:<CL8P:O6JC � ?[?
; ��� 5 , ��� 6��N( 243&5 6 5 8 5X9<;�` 6\= � � � 5 �:5�-�5 ,�� 
 ) :X[D698�=�6\:<;T= � 5�?A8
698�=&WhsF ; b7� 07� pYW ?A8�= ?AI9I\: � `tsB[K
I96\UOV � 5�?
C�C�K
69I9=

' � � �� %07� D ' � � � �$z :O6�? F�� :<;>M�:<` � � D `�6JC�2 � � c �# � � � )Dc �� � ��� ; F CLMt:O8�8�:O6 7 � M�69:�e�:<CLK
:7M�:<; ��� 5 �X5�-�5 , � �R7�`�69= � � 6�� � � F�� :<;>M�:<` 8�:O6�� # � D * � 7 � � F CLM� t � D : ` � � � � ��� � �k%6J; F C
=�:<;>8�UOVL:O6\M�:<CfM�;>:O6'a�s?AI9I\:er Z BDC2M�:<CL:<C W ? 8�=38�69UdVL:<;.K
:<C�? F :O6iCL:<;.:O6JC
=@;>69=�= �
� >�� � � �
� g�� � ( � F CLM - � D ��� 5 �:5�- 5 ,�� �R7 � � c �� � ��� D � � ��� _ > `
� �	� � ( � F CLM - � D ��� 5 �:5�- 5 , � �R7 � � c �� � ��� D � � ��� � > `
a*? I\I � � �&=h;T6\=�=�`�69= k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=�:X[�
 � _ � � # �
� th� � �&:O6JC F CLM E 69:<V[=0C�?AUOV�8�69UOV'r
M�? � ' �Fc �� �� %07� D' � � ��WhsF ;�? I\I9:	� ( � K
69I9= �
5�? � a*?AI9I � /3�":O6JC[=h;>69=�= F CLM WhsF ;&:O6JC Z ( � M�69: z =�B 
�
 E :O69= � 6JC	a Z 5 Z � f Z c WTs?AI9I9=<rLV�?A=�M�69:Hk ?
V�;>8�UdVL:O6JC[p

I969UdV�QA:O69=3:X[�
 � _ � � # ��� th� Z � F � t F f Z � 5769:�M�?
;�? F W�]�:OM�6JCLK
=�:7G�;>S�?
;T= F CLK Z BDC � d# a ' ��c �� �� %0��#_ � ' � %0N� c f �698�=

_ � ' � � � _ �
' � %0N��� F Z

� �� t F
&
��� �

� _ & d � �
# � ' �Fc � � � �# �� %0�� _ ' � %07��
 f ��� f!� ��� �

D _ � ' � � � _ �
' � %0N��� F Z

� �� t F
&
� F � d � �� @ � � � _ > ` � f�� ��� �

� C�?AI9B
KP:<;�Vcs?AI9= `N?[CHWhsF ;"M�?A8 G 6JC[=h;>:O=�:<C Z BDCHac?AI9I � 1.�"`�69=�2 � �Ca Z 5 Z � f Z c ; M�69:3k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=
:X[�
 � _ � � # ��� th� Z � F � # F f Z F CLM-M�69:�M�?
;�? F W�]�:OM�6JCLK
=�:NG ;>S�?
;>= F CLK Z BDC �

d# � ' �Fc �� �� %07�U_ �
' � %0 � 
 f �

698�=
_ � ' � � � _ �

' � %0N��� F Z � �� # F
&
� � �

d � �� @ � � � � > ` � f * ��� ��	
+ )



k%6i;.:<;�V�?AI9=�:<Ct? I\8�B �

� d � @ � � � � D �
� _ & d

#
' �Fc �� �� %07�U_ �

' � %0N��� f ���
D :X[�
 � _ � � # � � th� � � F � � ' � %0N� _ ' � � ��� F �
� & d

# :X[�
 � _ � � # � � th� Z � F � t F
� � � ' � %0 � _ ' � � ��� F Z � �� t & � � � d � �� @ � � � _ > ` � f!� ��� ��� f Z

� & d
# :X[�
 � _ � � # � � t � Z � F � # F

� � � ' � %0 � _ ' � � ��� F Z � �� # & � � � d � �� @ � � � � > ` � f * ��� ��� f Z
qPC[=�:<; / :<?AUOV
= F CLK Z BDC � :<`N`N?�� �,3 S3:<CLM�:<C�S.6i;�C F CfM�:<C z ? = E�Z BDCfM�:<;7M�BD` 6iCL69:<;>=�:<C � BDC Z :<;>K
:<C E
?
C F CLM�:<;�V�?AI9=�:<C �

� � @ � � � � D & �
# :X[ 
 � _ � � # ��� th� Z � F � � � t � � # � F Z F � �

' � %0N�U_ ' � � ���
� & ��� � � @ � � � _ > ` � f�� ��� �+� & ��� � � @ � � � � > ` � f * ��� � � f Z

D �� # � � t F
�
�
' � %0 �U_ ' � � �+� & � � � � @ � � � � > ` � f * ��� � � & � � � � @ � � � _ > ` � f!� ��� ���

5�?
;�? F 8^WmB
I9K
= �
' � � �U_ �

' � %0N� D &
��� � � � @ � � � � > ` �U_	� � @ � � � ��� f * ��� � � & ��� � � � @ � � � _ > ` �U_�� � @ � � � ��� f!� ��� �

D &
� � � � @ � � � � > ` �U_ � � @ � � � ��� f * ��� � � & � � � � @ � � � _ > ` �U_ � � @ � � � ��� f!� ��� �

e�6\= � :<`N`N?f� � � WYB
I9K
= �' � � ��_ �
' � %0N� D &

` � � � � � � � � > ` �U_�� � � � ��� f * ��� � � & ` � � � � � � � _ > ` �U_	� � � � ��� f!� ��� � �
gh���v�!� :HP 8 �&� G!"�� 6 �;6 # k%6J;�S3B
I9I\:<C � BL;>B
I9IJ?
;2� �,2 ?[C
S3:<CLM�:<C'r ?AI98�B�8�UOV s?A= E :<C S�6J;RT � � ��� � � � 07��T
WhsF ;t? I\I9:

' � 032 K
I9:O6\UOV�`ts? � 6\K%C�?AUOV BL]�:<C�?
] � 0 ` � D 0 � > ` � : a � � ���> a 698�= WhsF ; � � 7 :O6JC
� ?AIJ`�8�UOVL:<; � ;TB E : � M�:O8 � B[6\8�8�BDC[p013I F 8�=�:<;rp � ;>B E :O8�8�:O8�0 � Z K
I ��� :<`N`N?�� ) � 2 6JC � ?AI9I9:<CL]�:<;>K � �<� 5o2 ��� �
kg:OK
:<C � ; � 0 ��� �
m�� � � ��7"� D � Ims? � =�8�69UOV b7� 0 ` ��?AI98 b � 08T 0 ��� � D �X�36JC
=�:<; 
�;>:O=�69:<;>:<C � � F�� :<;>M�:<`
K
69I9=PM�69:m1.?
` 
�]�:OI9I&a�BD;�`�:OI

�
&
��� ��� 5G07� f 0 ��� � D &

� � a � ��� 5G0 ` � c f * ��� �
WhsF ;.?AI9I\:�6JC[=�:OKD;>69:<;�]�?
;T:<C � � 7S(���
�� � Z K
I � � :<` `N?t� ) � �P6JC � ?AI9I\:<CL]�:<;TK � �<� 5e2 ��� �

z 
_: E 6\:OI9I�`�69= � ��� 5 � � � D � ��� � F � � � � � _ > ` �U_	� � � � ��� WYB
I9K
=�M�?[;�? F 8 �
�
&
� a�� � � 0R_ > ` �U_	� � � 07� c f 0 ��� � D &

� � � � � � 0 ` _ > ` �U_	� � � 0 ` ��� f * ��� �
+ �



5�?
`�69=3:<;>K
6J]L=H8�69UdV �

� � � � � � � 07� D &
� � � � � � 0 � > ` �U_	� � � 07� � � � � 0 � �

a � � �� > a �	_�� � � 0 � > ` � �
a � � �� > a � 
 f * ��� �

R F Ct698�=P?
]_:<;

� � � 0 � > ` �U_�� � � 07� � � ��� 0 � �
a � � �� > a�� _	� ��� 0 � > ` � �

a � � �� > a��
D & �

# ��� ' � c d � > ` F��
	 � �Td � �
a � � �� > a �
	�� �!d
� _ ' � c d � �

a � � �� > a �
	�� �!d
�
_ ' ��c d � > ` F
�
	 � �!d � � ' �Fc d ��� f��

5�?
]�:O63698�=j2���� ��� ��7+� `��M2 � ;<;t:O6JCL:�ac?
`�69I96\: F C
=�:<;>:O6JC�?
CLM�:<; F CLM Z BDCO0
F C�?
]�Vcs?
CLK
69K
:<;�:X[ 
 � �X� p Z :<;>=�:O69I9=�:<;xZ F W ? I\I98 Z ?
;>6J?
]LI9:<C F CLM �
	�� �!d ]_: E :O6\UOV�CL:O=�M�69:
� CLM�6JQ<?A=�BD; W F C�Q
=�69BDC Z BDC 2���� 
 � ; �

D & �
# � � ' � c d � > ` � �

a � � �� > a �
	 � �!d � _ ' � c d � �
a � � �� > a �
	 � �Td �

_ ' ��c�d � > ` � � ' ��c�d � � F s
� d f��

D & �
# � � p d � �

a � � �� > a � 	 � �!d � _.p dh� ) � � F s
� d f!�

`�69=�_7��m�p d �
� � � D ' �Fc d � > ` � � ��_ ' ��c d � � �`m��

D _ ��
QW<St

& �
# � � p d � Q�

2=<St >
a�� �
	 � �!d � _.p d � Q��'t�

2C<St >
a�� �
	 � �Td � � F s

� d f��
e-69="2 
�t05
	
	
	:5�
 � ; � D 7+� `2:<;�Vcs?AI9=7`N?
C2M�69:O8PM F ;TUdV.\":OI9:O8hQAB	
L6\:<;T:<C �

D _ ��
QW<St

& �
# � � p d � > a�� � Q��'t�

2C<St > a�� � 	 � �!d � _.p d � Q��'t�
2=<St > a�� � 	 � �!d � � F s

� u d f!�
kg:OK
:<C M�:<; 13I F 8�=�:<;rprR�: F =h;�?AI96\= s?A= Z BDC !%698�=�M�69:�n I9:O6\UOV F CLK

! � c d � > ` �
Q�
2C<St >

a��
� D ! � c d �
Q�

2=<St >
a�� �

s?g! F 6 Z ?AI9:<C[= E<F ! �;c d � > ` � D ! � c d �+	
5�?U7 ` D 7 a WhsF ; 
 � 7 � ` 698�=<rLWYB
I9K
=P? F UOV2M�69: s� ! F 6 Z ?AI9:<C ENZ BDC

! � c d � > a � � Q��'t�
2C<St >

a�� � D ! � c d �
Q��'t�
2C<St >

a�� �
+e+



F CLM ! �;c d � > a � � D ! �;c d �+	
5�?
VL:<; F CLM S0:OK[:<C

' � 032 698�=�p d � : Q2C<St > a�� � D ' �;c d � > ` � : Q2C<St > a�� � _ ' ��c d � : Q2=<�t > a�� � D ) rXW ?AI9I98! �;c d � > ` � D ! �;c d �7K[6\I9=<r F CLM�:O8�6\8�= p d � > a � � : Q��'t2=<�t$> a�� � D p d � : Q��'t2C<St > a�� � rcW ?AI9I98 ! �;c d � > a � � D! �;c d �^K
69I\= � kg:OK
:<C�T p d � 
 ��T�m��.WYB
I9K
= �%%%%%% ��� p d � > a � � Q��'t�
2C<St >

a�� �
	 � �!d
� _.p d � Q��'t�
2=<St >

a�� �
	 � �!d
� � %%%%%%
m +"F � ;���'p d � > a�� � Q��'t�

2C<St >
a�� �
	 � �!d � )D p d � Q��'t�

2C<St >
a�� �
	 � �Td ����

m +"F � ; � ! �;c d � > a � �*)D ! �;c d �*)D ! � c d � > ` ���
D +"F _ `$a � � b7�Fc d ���

� I98�BNK
69I9=�WhsF ;�?AI9I9:
' � 032 �

T � � ��� � � � 07��T�m +AF
&
� �

a � � ��
& �
# _ ` a �;b �Fc d ��� F s

� u d f�� f * ��� �
5769:m/ :<V�? F 
L= F CLK2M�:O8 z ?A= E :O8.WYB
I9K
=�C F Cf? F 8 � BD;>B[I\IJ?
;�� �,2 � �
%'&ZY &(% � 3(4�.<*�]�5�� ^ _� ���6
�4 ,
	 _
\� � ` a
������� d����
aPsF ; :O6JCL:<C K
:OK
:<]�:<CL:<C /3? F ` 6 F CLM :O6JCL: K
:OK
:<]�:<CL: e�:<CLK
: � Q<?[C�C `N?[C
� � : a � � �� _�`$a �;b7�Fc�d ���?s � u d f * ��� �%`�69=%:O6iCL:<` s?
V�CLI969UOVL:<C 4 :<; W ?
V�;>:<C S�69: M�:<`Ar2S3:OI\UOVL:O8%6JC � ][p
8�UOV�CL6\=�= +�� +��,+ WhsF ;�M�6\:
/ :<;>:OUdV�C F CLK Z BDC s$t F CLM�s<u ]�:O8�UOV�;>69:<]�:<C,S�6J;>M�r�]�:<;>:OUOV�CL:<C � 576\:%CcsB
=�69K
:-3:OUOVL:<C E :O6\= S�s?AUOVL8�=7M�?
C�C I\6JCL:<?
;�6JC�M�:<; � C E ?
VLI M�:<; / IYs?A=�=�:<; M�:O8m/3? F `�:O8 � G 6JC 8�B
I9UOVL:O8 4 :<; W ?
V�;>:<C698�=-?
]_:<; 
�;>B[KD;�?
`N`�=�:OUOV�CL698�UOV ;T:OIi? =�6 Z ? F WmS3:<CLM�69K r E<F ` ?AI�? F UOV�CLBDUOV,sF ]_:<; � � c ) 5 � a�C F `�:<;T6\8�UdV
6JC
=�:OKL;>69:<;>=PS3:<;>M�:<Ct` F�� �
k%69:�8�69UdV�6JC � ]L8�UdV�CL69=�=2� �,3�� + E :O69K
:<C�S�6J;>M�rcI969:@Wm:<;T=HWhsF ;H:O6JCL:<C�M�;>:O6J]LIYs?A=�=@;>69K
:<C /3? F ` ]�:<;T:O6\=�8�:O6JCL:

;>:OUOV
=HKD;>BD]_: � ]L8�UdVcs?A= E<F CLKNWhsF ; _ ` a �;b ��c d ���XrLM�69:�S�6J;�K[I\:O69UOV�VL:<;>I9:O6\=�:<C�S3:<;>M�:<C'r E<F 8@?
`N`�:<Cf`�69= z ?A= E� �,+ :O6JCL:N?
Q E : 
L=@?
]LI9: � ]L8�UdVcs? = E<F CLK�WhsF ; f � � b � 07�05 b � %0H��� �
eg?AUOVL:<C�S�6J; F CL8�:<;>8�=7:O6JC�`N?AI3Q
IJ?
; rcM�? � WhsF ;7?AI9I9: � D � 7 ` 5 � ` 5�- ` 5=, ` � �O7�r 
 � 7 � ` F CLM � � )

K
69I9= �
_ `$a �;b7�Fc d ��� D � ;�� � �Fc d � > ` �*)D � ��c d ��� F � ;�� � �Fc d � > a � )D � �Fc d �HT � �Fc d � > ` �*)D � �Fc d ���

m � ; � � �Fc�d � > ` �*)D � ��c�d � � F
F �� � $�� � ; � � ��c�d � > a � )D � �Fc�d �NT � �Fc�d � > ` � � (H5 � ` �*)D � �Fc d � � (H5 � ` � � 	

� C M�:<;�\&?A=�698�=C �? E<F ` :O6JCL:<C�M�? 8PG�;>:O69KDCL698)2 � �Fc d � > ` � )D � �Fc d � ;�M�69: 4 :<;T:O6iCL69K F CLKfM�:<;�G�;T:O6\KLCL6\8�8�:2 � �Fc d � > ` � � (H5 � ` � )D � ��c d � � (H5 � ` � ; r ( � DFA�r E<F ` ?[CLM�:<;>:<C K
69I\=t?AI9I9K
:<`�:O6JC WhsF ;o? I\I9:gG�;T:O6\KLCL6\8�8�:
� 5�� t05
	
	
	:5�� Q F CLM�� � D�� Q2=<�t �N2PM�69:�qHCLK
I9:O69UdV F CLK � ; � � T ���em : 2 � ; � � T �N2h�

+e3



qH` � ; � � �Fc d � > ` �*)D � �Fc d � � Z BDC BD]�:<Cf?
] E<F 8�UOV s?A= E :<C'rcC F ` :<;>69:<;>:<CtS�6J;.M�69: / I s?A=�=�:<;3M�:O8 \':O69Ilp
]�? F `�:O8 6�� rOM�:<;&M�:<` 7 ` ?
]L8�=h?[`N`�=<r Z BDC7I96JC�Q[80C�?AUOV�;>:OUOV[=�8�`�69= ( t05
	
	
	:5 (�� $ � � �OM F ;>UOV � Z K
I � � ]�] � � �,+ � �

( t (Xu ( � ( � (�� (�� (�� (��

#�$7$"&Z( *3,N.30 1-^ gN2\` &). = P-, JRe *-6"4�4T67. = ( 8P-?@?@6%ORf S .](+&Z.�=%4�.;P3<": OQ6�<":/?Z4 *-,/O[<":N.�, J�67OY&Z6%O�? BC,NO[*-67.

G 8.6\8�=

� ; � � �Fc d � > ` � )D � �Fc d � �
D

� $�� ��
2C<St � ; � � �Fc d � > ` � � ( 245 � ` �*)D � �Fc d � � ( 245 � ` � � F

F � ;
� � Q��L2 � �;c d � > ` � � ( QH5 � ` � D � �Fc d � � ( QH5 � ` � %%%%

� �Fc d � > ` � � ( 2 5 � ` � )D � �;c d � � ( 2 5 � ` � �
m

� $ � ��
2C<St � ; � � �Fc d � > ` � � ( 2 5 � ` �*)D � �Fc�d � � ( 2 5 � ` � � F�	 � ( t 5
	
	
	X5 ( 2 �'t T�( 2 �

5�?
]_:O6�8�:O6 � WhsF ;1- 
 �X� 	
� ( t05
	
	
	:5 ( 2 �'t�T ( 2h��M�69:�k ?
V�;T8�UdVL:O6JCLI969UdV�Q :O6\= r�M�? � :O826iC M�:<; � BDCon�K F ;�?A=�69BDC

c d E S�698�UOVL:<Ci >:OM�:<` / Ii? =�= ( � 2 ( t 5
	
	
	:5 ( 2 � t ; F CLMgM�:<`  >:OS3:O6\I969K
:<Ck <sF CLK[8�=�:<Cg`�69= ( 2�K
:<` :O6iCL8@?
`�:<C
4 BD; W ?
V�;>:<C�`�6JCLM�:O8�=�:<CL8 :O6iCL:.e F =@?A=�69BDC�K
6J]L=<rXS0:OI9UOVL:�M�?A8�?
C :O6JCL:<;&WY:O8�=�:<C z =�:OI9I9: �"]�:OK[6iC�CL:<CLM�:He F 8�=�:<;
]�:O=@;>6^] = � 6JC F CL8�:<;>:<` a*?AI9I"K
:<V[=�:O8 F ` � D � ` � � a sF ;	- D � 8�:O= E :<CtS.6i; 	 � T (O� D ��W sF ;H?AI9I\: ( �
qH` � ; � � �Fc d � > a � )D � �Fc d �HT � �Fc d � > a � ��� 5 � ` � )D � ��c d � ��� 5 � ` � � C�?AUOV�BD]_:<C�?[] E<F 8�UdVcs? = E :<C'r

8�BD;T=�69:<;>:�`N?
C M�:<C /3? F ` E<F C s?AUOVL8�=28�B F `Ar M�? � M�? 8 / IJ?A=�= � KL?
C E ;>:OUOV
=�8 8�=�:<V[=<r F CLM ]_: E :O69UdV�CL:
M�69:m/ IYs?A=�=�:<;^M�?
C�C Z BDC2I96JC�Q
8�C�? UdVt;>:OUOV[=�8P`�69=3( � t 5
	
	
	�5 ( � � $ � � � Z K
I ��� ]�] � � �,3 � �
G 8.K
69I\=.M�?
C�C�`�69=�M�:<CL8�:OIi]_:<C sqH]�:<;>I9:OK F CLK
:<CfS�69:�BD]�:<C �

� ; � � �Fc d � > a �*)D � �Fc d � T � �Fc d � > ` � ��� 5 � ` �*)D � �Fc d � ��� 5 � ` � �
m

� $ � ��
2=<�t � ; � � �Fc d � > a � � ( �2 5 � a � )D � �Fc d � � ( �2 5 � a � T � ��c d � > ` � ��� 5 � ` �*)D � �Fc d � ��� 5 � ` � � F

F
	 � ( � t 5
	
	
	X5 ( �2 �'t T ( �2 �
+ �



( �� D ( t ( �� D ( u ( � � D ( � ( �� D ( � ( �� D (�� D �( � � D (��( � u D (��( � t D ( �

#�$%$'&)(+*-,/.-0 1-^ �N2 `5&Z.;6 , 8S 0N(+&Z<":-=g6%&Z?Ze *-67. = P-,�J P3,-4 #�$%$7^g1-^Og 4 S , JRA",-4 S O�?@&)67O[6%.�e�*-P�l *3Pg4 = ( P3?@? �
0NP-. A�O[6Y<':N?Z4K4"?@6":/?Ze�UTP-(Z( 4 � D (�� &D4"? ^
%'&ZY &�� � 3(4��C.B3(5���3 .1+
k%6i;&S3:<CLM�:<C�M�69: sqH]�:<;TI\:OK F CLK�? F 8 � ]L8�UOV�CL6\=�=�� �,3�� �3C F C�? F W*M�:<C�6JC � ]�] � � � � M�?
;>K
:O8�=�:OI9I\=�:<C�M�;T:O6i]LI s?A=�=>p
;>69K
:<C]/3? F ` ?
C � � ( �

7

�

pTtp!t

p u p � D pTt ��p u

p #

#�$%$'&)(+*-,/.-0 13^ �;2 `5&Z. *-O[6%&@$"( 8P-?@?@O�& 0N6%O = P-,�J9P-( 4 = 6%& 4 Q�&)67( ^_`�4 $V6"A"6%&Z<":N.�6%. p # 5 p!t75 p u ,N.�* p � *3&)6 d 8P-.30N67.
L */^":�^ & J $�6%BC&Z<":N?@6 N *-6%O bT67BC6%&Z(+&h0/6%. L 
�6%&Z( JON�P�P3.;?@6%.�^

k%6J;2K
:<VL:<C%6JC M�6\:O8�:<` / :O698�
L69:OI Z BDC M�:<; � ;T6i` :<;>8�:"! F :<C E � t � D > D 3 6�8<9�3�9 9�3 F CLM�M�:<`
� ;>6J`�:<;�QABD` 
LI9:<`�:<C[= ��u � D ? D 9�3 3�9 3 6�8<9o? F 8 � eg?
Ct]�:<? UdV[=�:er�M�? � :O8 E S�698�UOVL:<C�� t F CLM���uH:O6JCL:
sqP]_:<;>IJ? 
�
 F CLK
8h` sB
K
I969UdV�QA:O69= Z BDC Z 69:<;9/0? 8�:<C2K
6J]L=<r�S�?A83S3:OK
:<C2M�:<;3K
:<;T6iCLK[:<C � s?
CLK[: Z BDC	� t F CLM���u
;>:OIJ?A=�6 ZtZ 6\:OI&698�= �
k%6J; K
:<VL:<C M�? Z BDCN? F 8<rAM�? � M�69: � s?
CLK[:Y@ D 5 M�:O8 � ;>6J`�:<;>8 r
M�:<; � ` 
LI96 n*Q<?A=�6\BLCL8h]�:<;>:O6 UdV , 1XSUT F CLM

M�69: � s?
CLK
: , M�:<;75�R � 8�B-? F WY:O6JC�?
CLM�:<;�?
]LK
:O8�=�6i` `�=�8�6JCLM�r&M�? � S�6J;�? F W�:O6iCL:t5�R � p z :"! F :<C E :O=>S^?
* /3?
CLM�:<Cf:<;>S�?
;>=�:<C'r�M � V � , F , 1:SUT F � � � � �

u���� * � / :O6�, 1:SUT D 3 )e)e) :<;>K
6J]L=P8�6\UOV�M�?
` 6\=H:O6JCL:N5�R � p

+e*



� s?
CLK[: Z BDC F CLK
:@W s?[V�; 	 e�69I9I\69BDCL:<CA/3?A8�:<C�
�?
?
;>:<C � a sF ;&M�69: Z :<;TS^?[CLM�=�8�UOV�?XWm=�I\69UOVL:�R s?
VL:3M�:<; � CLM�6 Z 69M F :<C
CL:<V�`�:<C�S.6i;7?[C'rcM�? �NE S.6\8�UdVL:<C � F CLM ( :O=>S^?� >:OM�:O87WhsF C[W E 69K
8�=�: F CLM E S�698�UdVL:<C � F CLM � :O=>S�?� >:OM�:O8
M�;>:O6 � 69K
8�=�: z 6\=�:�` F =�69:<;>=�698�=<r_:O8P8�:O6&?AI98�BN:X[�
 � _ + p � � D + ��� 3 ) F CLMf:X[ 
 � _ + p!tT� D � ��� * ) �5769:oC�?AUOV[WmB[I\K[:<CLM�:<C sqH]�:<;>I9:OK F CLK[:<CgIJ?A8�8�:<Cg8�69UOV�6JC Z 6\:<;�? F WY:O6iC�?[CLM�:<;�? F W ]�? F :<CLM�: z UdV�;>69=�=�:NK
I969:@p
M�:<;�C �
� >�� k 6J; ]_:O=h;�?AUOV
=�:<C�M�69:3k ?
V�;T8�UdVL:O6JCLI969UdV�Q :O6\= rDM�? � :O6iC�]_:O8�=�6J`N`�=�:O8 � ?
?
; Z BDC e F =h?A=�69BDCL:<C ��� 5�
����

7 ( 7 � ` E<F ` Zc:O69=�
 F C�Q
= � G�6JC&% F�� ? F W7M�?A8 �Hp0/ 69I9M Z BLC c d 6iC :O6JCL:<` K
:OS�s?
VLI9=�:<C � ?
?
; Z BDC
/ IYs?A=�=�:<;�C�? F 8AsF ]L= �� g���k%6J;2sF ]�:<;>=@;�?AK
:<C�M�69: sqP]_:<;>I9:OK F CLK
:<C Z BDC � >���? F W�?
CLM�:<;>:M/ IYs?A=�=�:<; F CLMgS3:<CLM�:<C�M�69: sqP]_:<;>I9:@p
K F CLK[:<C�? F 8 � ]L8�UOV�CL69=�=�� �,3�� �H?
C'r F ` _ `$a �;b �Fc d ���3C�?AUOVtBD]_:<C�?
] E<F 8�UOVcs?A= E :<C �� �	��k%6J;c6JC[=�:OKD;>69:<;>:<C�M�69:�6JC � g���K
:@W F CLM�:<CL:�BD]_:<;>: z UOV�;�?
C�Q :&WhsF ; _B` a �;b7�Fc d ��� sF ]_:<;�? I\I9: e F =@?A=�69BDCL:<C[p
� ?
?[;>: ��� 5 
�� �R7�(�7 � `'r�M�69:�? F W :O6JCL:<;�K[:OS�s?
VLI9=�:<C � ?[C
=�:7I969:OK
:<C �� � �7k 6J; sF ]�:<;>=@;�?AK
:<CfM�?A87G�;>K[:<]�CL6\8 Z BDC � �	��? F W0?AI9I9: � ?
C
=�:<C F CLM�6JC
=�:OKL;>69:<;>:<CfM�6\: z F `N` :�sF ]_:<;� � c ) 5 � a �

� >�� k%6J;�]�:O=h;�?AUdV[=�:<C E<F C s?AUOVL8�=�:O6JC � ?
?[; ��� 5�
�� � 7R(R7 � `o`�69=E7 ` D 7 a D 7 � Z K
I �	� ]�]L69I9M F CLKg� � � �
F CLM�QABDC E :<C[=h;>69:<;>:<C F CL8 ? F W M�69:m/ IYs?A=�=�:<; � F CLM � � k%6J; Z :<;>S3:<CLM�:<C2WYB
I9K
:<CLM�: � ]�QcsF ; E<F CLK
:<C �

��� � D � �Fc�d � ��� 5 � ` �
� �� � D � �Fc d � > ` � ��� 5 � ` �
�
� � D � �Fc d � � � 5 � a �

� �
� � D � �Fc d � > a � � � 5 � a �

G 8�698�= � ; � � � )D � �� � D � ; � � � )D � �
�
� ( +�F � � � � �

u�� �'t
F , 1:SUT F :X[�
 � _xp # _�p � �Xr'M�:<C�C�WhsF ; � � )D

� �� 698�= E � / � CLB[=rS3:<CLM�69K r M�? � � �� BLM�:<;	� � `�69= > BLM�:<;j? sF ]�:<;T:O6iCL8�=�6J`N`�=<r3M�? � 6iC�CL:<;�V�?AIJ]%M�:O8
� ` 
LI96,n*QX?A=�69BDCL8h]_:<;>:O69UdVL8�M�?A8\ r:OS3:O69I969K
: � BD` 
LI\:<` :<C
= Z BD;�V�?
CLM�:<C2698�= F CLMtM�? � M�69:7e F =h?A=�6\BLC � CL69UdV[=
M F ;>UOV2:O6JCL: E S.6\8�UdVL:<C>7 F CLM � I969:OK
:<CLM�:�e F =h?A=�69BDC sF ]_:<;>M�:OUdQ[=HS�6J;>M �

� ] E<F 8�UdVcs? = E :<Ct698�=H6JCL8h]�:O8�BLCLM�:<;>: �

� ; � � � )D � �
�
T ��� )D � �� �`m `N?$[Q ��� t @ u�� � ; � � � )D � �

�
T ��� )D � �� 5 � Q � 2 ���H5 � �� ;A�

� Z F ;3G ;>6JC�CL:<; F CLK � � � 5 � �� 5 � � F CLM � �� 8�6JCLM E<F W�s?AI9I\69K rcCL69UdV[=7?
]�:<; � t F CLM���u � �/ :O=h;�?AUOV[=�:<C2S�6J;3:<;>8�=.:O6iC�` ?AI
� ; � � � )D � �

�
T � � )D � �� 5 �Jt � 2 � � 5�� �� ; ��	

G 6JCL:oCLB[=rS3:<CLM�69K
: / :OM�6JCLK F CLKtWhsF ; � � )D � �
�
698�=<r�M�? �2E S�698�UOVL:<C 7 F CLM � QA:O6JCL:Ne F =h?A=�69BDC I96\:OK[=<r

M�69: 
 sF ]_:<;>M�:OUdQ[= � 5769:tk ?
V�;>8�UdVL:O6JCLI969UdV�QA:O69=<r M�? � E S�698�UdVL:<C � F CLM � QA:O6JCL:o8�B
I9UdVL:te F =h?A=�6\BLC�I96\:OK[=<r
698�=N:X[�
 � _xp � � � 5769:-? F W � � )D � �� ]�:OM�6JCLK
=�:�k ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=<r�M�? � :O8N6JC c d E S�698�UOVL:<C 7 F CLM

+e2



� Q :O6iCL: 
 sF ]�:<;TM�:OUdQA:<CLM�:�e F =h?A=�6\BLCgK
6J]L=<r�6\8�=NM�69:�k ?
V�;T8�UdVL:O6JCLI969UdV�Q :O6\= r3M�? � :O8N6JC c d E S�698�UOVL:<C 7
F CLM � QA:O6JCL:78�B
I9UOVL:Pe F =h? =�69BDCNK[6i]L= rDM�69:7:<;>8�=0C�?AUOVNM�:<`�Zc:O69=�
 F C�Q[= ) VL6JC E<F K
:<QABD` `�:<C2S�?
;Xr F CLMt698�=
M�:<`NC�?AUOV�:X[ 
 � _ � � _ s � d � F p # � � � 5�? E<F sF ]_:<;>I9:OK
:P`N?[C78�69UOV'r<M�? � WhsF ;  r:OM�: E<F ` Zc:O69=�
 F C�Q[= � Z BD;�V�?
CLM�:<CL:
e F =h?A=�69BDC M�6\:�k ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=<r&M�? � :O878�69UOV F ` :O6JCL:NV�?
CLM�:OI9=<rcM�69:�:<;T8�= C�? UdV M�:<` Zc:O69=�
 F C�Q
= )
VL6JC E<F K
:<QABD`N` :<C�698�= r"�`_ s � d ]_:O=h;Os?AK
= � �
G�6iCL:�S3:O69=�:<;>:�CLB
=>S0:<CLM�69K
:H/ :OM�6iCLK F CLK WhsF ; � � )D � �

�
698�=<r M�? � � t'� 2 �

�
5�� �
�
;�BDM�:<; � u �

2 �
�
5�� �
�
;tK
69I9= ��� :O= E =�:<;T:O8�8�:O= E = Z BD;�? F 8 r"M�? � M�69: � ;>6J`�:<;T8�:"! F :<C E � tN? F WPM�:<;�5�R � Z BDC � 6JC�CL:<; pV�?AIJ] M�:O8 � ` 
LI96 n*Q<?A=�69BDCL8@]�:<;>:O69UOVL8 Z BD; � a Z BD;�QABD`N`�= � 576\:fk ?
V�;>8�UdVL:O6JCLI969UdV�QA:O69=fM�?XWhsF ; 698�= Z BDC�M�:<;

n�;OsB � :<CLBD;>M�C F CLK Z BDC	, 1:SUT F � � � � �
�
�Z F ; � ]L8�UOV s?A= E<F CLK Z BDC � ; � � Q � 2 �

�
5 � �
�
; T ��� )D � �� 5 � t � 2 ���H5 � �� ; �XrLW sF ; \ � 2D�<5 + ; r[8�:O6


 Q � M�6\: � C E ?
VLILM�:<; z 69=�:O8<rXM�69: E S�698�UdVL:<C � t F CLM ��Q7sF ]_:<;>:O6JCL8�=�6J`N`�:<C'rAS3:<C�C�`N?
C ��Q3K
:OK[:<C"sF ]�:<;
� t F ` � a _ � ` � B
8�69=�69BDCL:<CtC�?AUOVt;>:OUOV
=�8 Z :<;>8�UOVL69:<]L= F CLM�M�69: � B
8�69=�69BDCU- ` ]_:O6 �JtP] E S � - a ]�:O6
��Q�CL69UOV
=7`�69= E s?
VLI9= �

� Q � M�69: � C E ?
VLI M�:<; z 69=�:O8<r'M�69: E S�698�UOVL:<C �Jt F CLM ��QV��� ��� "�sF ]�:<;>:O6JCL8�=�6J`N` :<C'r�S3:<C�C�`N?
C ��Q
K[:OK
:<C"sF ]�:<; � t F ` � a _ � ` � B[8�69=�69BDCL:<C�C�?AUdVf;>:OUOV
=�8 Z :<;>8�UdVL69:<]L= F CLM�M�69: � B
8�69=�69BDC - ` ]�:O6�� t
] E S � - a ]�:O6 � Q�CL6\UOV[= `�69= E s?[VLI\= �

Z F ; 4 :<;TM�: F =�I96\UOV F CLKo]�:O=h;�?AUdV[=�:<C�S.6i;�M�69: z 69= F ?A=�6\BLC � a D � ` � 3 r - ` D 	 F CLM	\ D +�� 5�?[C�C�698�= - a D �
F CLM-`N?[C2:<;�Vcs?AI9= �

�������	��
���


3 6R8 9R3R9 9 3
���������

9R3R3 9 3 6R8n9
����������
���


5769:0`�69= � K
:<QA:<C�C E :O69UOV�CL:O=�:<C z 69=�:@p � ?
?
;T: 8�=�6J`N`�:<C2sF ]�:<;>:O6JC'rXM�?A8�`�69= � K
:<Q :<C�C E :O6\UOV�CL:O=�: � ?
?
;�8�=�6i` `�=
CL69UdV[=�sF ]�:<;>:O6JC'r&M�?A8�`�69= � K
:<Q :<C�C E :O6\UOV�CL:O=�:tS�6J;>M�CL6\UOV[=�`�69=�K
: E s?[VLI\= � � I\8�B�:<;>K
6J]L=�8�69UOV 
 u D 3 F CLM
� u D � �
k%6J;78�=�:OI\I9:<C CLBLUdV :O6JCL: 4 BL; sF ]�:<;>I9:OK F CLK�?
C � k%69:oKL;>B � 698�=�M�69:ok ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=<r�M�? � ]�:O6 c d

6JC / IJ?A=�= � 6J` �mp =�:<Cfe F 8�=�:<;7?
C�M�:<; -
p =�:<C � B[8�69=�69BDC�M�69:O8�:OIJ]�:]/3?A8�:�8�=�:<V
=�S�69:N6JC / Ii? =�= (�6J` � � p =�:<C
e F 8�=�:<;�?
C�M�:<;N- � p =�:<C � B
8�69=�69BDC'r S3BD]_:O6 � �O- D � � � - � F CLM � )D � � 698�= y � eg?
C�]�:<?AUOV[=�:er M�? � M�69:
]�:O69M�:<C /3?A8�:<C26JC c # sF ]_:<;>:O6JCL8�=�6J`N`�:<C � �7G 8PQX?
C�Ct8�:O6JC'r�M�? � M�69:m/3?A8�:<Ct6JC�]_:O6\M�:<C � B
8�69=�69BDCL:<CtM F ;TUdV
M�69:O8�:OIJ]�:2e F =@?A=�69BDCt]�:O8�=�6J`N`�=7S0:<;TM�:<C � 5�? E<F M�?[; W E S�698�UOVL:<C � F CLM � 8�BAS�69: E S�698�UdVL:<C � F CLM'(7?
CM�:<C�]�:O=h;>: ]":<CLM�:<C � B
8�69=�69BDCL:<CfQA:O6JCL:�e F =@?A=�69BDCt8�:O6iC � 5769:�k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=�M�? WhsF ;.698�=P:X[�
 � _ + p � � �
k%6i;�K
:<VL:<C�C F CgM�? Z BDC ? F 8<r"M�? � 8�69UOVgM�69:2e F =@?A=�69BDC'r"M�69:tM�69:A/0? 8�: ?[C�M�:<;�]�:O=h;>: ]":<CLM�:<C � B
8�69=�69BDC
6JC � WY:O8�=�I9:OK
= r*]_:<;>:O69=�8�]�:O6&:O6JCL:<` 4 BD; W ?
V�;>:<C Z BDC � :<;>:O69KDCL:O=7V�?A= � 5769:�k ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=<r&M�? � M�69:
� s?
CLK
:2M�:O8 � ?
C[=�:<CL8�=AsF UOQ
8 E S�698�UOVL:<C�M�:<Cge F =h?
C[=�:<C F CLM � J 6JC M�?A8�6JCon*CL69=�:O8�6J`N?AI7Q[I\:O6JCL:�� C
=�:<; Z ?AI9I
a p 5 p � f p c WTs? I\I9= K r�698�=P:X[�
 � _xp�� f p � 576\:�e F =h?A=�69BDCtQX?
C�C�C F ;3M�?
C�Cf? F UdVtG�6JC&% F�� ? F W M�69:N]�:O=h;>: ]":<CLM�:
� B
8�69=�69BDC 6JC (�V�?[]�:<C'rLS3:<C�CN8�69:7]�:<;>:O69=�836JC c # Z BD;�V�?
CLM�:<C S^?[; � 5769:�k ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=HWhsF ;�I\:O= E =�:<;>:O8

+
	



V s?
CLK
=�CL69UOV
= Z BDC p ?[] F CLM 6\8�= s � d � G�6iCL:HI9:O= E =�:�/ :OM�6JCLK F CLKN` F�� CLBDUOV�:<; W sF I9I9=�8�:O6JC'r
M�?[`�69=�M�69: ]_:O69M�:<C
� B
8�69=�69BDCL:<C J ?[]L8�=h?
`N` F CLK
8�K
I9:O6\UOV K 8�6JCLM � ZcS�698�UOVL:<C M�:<` qH;�` F =h?
C[=�:<C M�:<;3]�:O=h;>: ]":<CLM�:<C � B
8�6\=�6\BLCN6JC� F CLM�M�:<` � CLM�6 Z 6\M F�F ` � M�?
;rW0]�:O6 M�:<C � B
8�69=�69BDCL:<C'r�M�69: 4 BD; W ?
V�;>:<C M�:<;7]�:O=h;>: ]":<CLM�:<C � B
8�69=�69BDCf6JC(78�6iCLM�r"Q :O6iCL: e F =@?A=�69BDC�C�? UdV M�:<` Zc:O69=�
 F C�Q
= ) VL6JC E<F K
:<Q BD`N`�:<C�8�:O6iC F CLM ]L698 � sF ]_:<;>I9:<]L=�V�?
]_:<C �
5769:�k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=NM�?XWhsF ;H698�=7:X[�
 � _ � ��_ s � d � p�� � � CL8�K
:O8h?
`�=7698�=�?AI98�BtM�69:Nk�?
V�;>8�UOVL:O6JCLI\69UOV�QA:O69=<r
M�? � M�69:N]�:O69M�:<C � B
8�69=�69BDCL:<CtM F ;TUdV2M�69:O8�:OIJ]�: e F =@?A=�69BDCt]�:O8�=�6J`N`�=�S3:<;>M�:<C �

:X[ 
 � _ + p � � F s
� d

F
& �
# :X[ 
 � _xp�� F :X[ 
 � _ � � _ s � d �0p_� f p D :X[�
 � _ + p � �

+ :X[�
 � � ��_ �
kg:<C�CfM�69:N]�:O69M�:<C � B
8�69=�69BDCL:<C�CL69UOV
=�?
]L8�=h?
`N` F CLK
8�K[I\:O69UOVf8�6JCLM�rc8�Bo698�=HM�69:�k ?
V�;>8�UOVL:O6JCLI96\UOV�QA:O69=<r&M�? �
8�69:3M�:<C�CLBDUOV�M�69:O8�:OIJ]�: /0? 8�:�V�?
]�:<C'r�� � � � � CL8�K
:O8h?
`�= V�?A= ? I\8�B7M�6\:3k ?[V�;>8�UOVL:O6iCLI969UOV�QA:O69=<rLM�? � M�69:P]_:O69M�:<C
� B
8�69=�69BDCL:<C2M�69:O8�:OIJ]_:M/3?A8�:�V�?
]_:<C'r�M�:<C kg:<;>=

�
�
� 3 :X[�
 � _ + p � �

5 :X[ 
 � � ��_ �
57:<`NC�?AUOV2K
69I9=

� ; � � t � 2 �
�
5�� �
�
; T � t � 2 ���B5 � �� ; 5 ���
)D � �� �

m � �
�
� 3"F s � u ���

5 s d _ �
� � �

F
� �
�

_ s � u ���
5 s d _ �

� � �
F
� �
�
� � � � � � � � �'t

F CLM

� ; � ��u � 2 �
�
5�� �
�
; T � t � 2 � � 5�� �� ; 5 � � )D � �� �

m � �
�
� 3"F s � u ���

5 s d _ � � �
	
F
� �
�

_ s � u ���
5 s d _ � � �

	
F
� �
�
� u � � �

� � � � � �'t
F ,#1:SUT�	

k%6J;3:<;�V�?AI9=�:<Cf?AI98�B �

� ; � � � )D � �
�
T � t � 2 ���H5�� �� ; 5 ��� )D � �� �

m :X[ 
 � � _ � � _ s � d � p # � F � � �� � 3"F s � u ���
5 s d _ � � � �

F
� �
�

_ s � u ���
5 s d _ � � � �

F
� �
�
� � � � � � � � �'t

� � �
�
� 3�F s � u ���

5 s d _ �
� �
	
F
� �
�

_ s � u ���
5 s d _ � � �

	
F
� �
�
� u � � �

� � � � � �'t
F , 1:SUT �

� g�� aHsF V�;>=�` ?
C�M�69: sqH]�:<;>I9:OK F CLK
:<C ? F 8 � >���`�69=�M�:<` /�IJ?A=�=�
�?
?
; � (H5 � ��?
CL8�=�:OI\I9: Z BDC ��� 5 � �H? F 8<r
8�B�:<;�Vcs?AI9=P` ?
C2M�?A8�8�:OIJ]_:�G�;TK
:<]�CL698 � ? F 8 z w�`N`�:O=@;>69:OKD;<sF CLM�:<C�� � k�s?
VLI9=P` ?
C2M�?A8 / Ii? =�=�
�?
?
; ��� 5 (O�XrA8�B
:<;�Vcs?AI9=�`N?
C :O6iCL:<C � F 8�M�; F UOQ M�:<;>8�:OIJ]�:<Ctn :O8�=h?AI9=<rL?
]�:<;3`�69= s � u � � D � ��� * ) 8�=h?A=�= s � u ��� D + � � 3 ) F CLM
p # �Hp u38�=@?A=�=�p # � /�:O6cM�:<CA/ IJ?A=�=�
�?[?
;>:<C ��� 5 � � r � (H5 (O� F CLM � � 5 � �&S�6J;>M]s � u ��� D + � � 3 ) M F ;TUdV�� F CLMVp #
M F ;>UOVqp # � p � :<;T8�:O= E = � G 8^WmB
I9K
=  r:OM�:<C[W ?AI9I98HW sF ;�]_:OI96\:<]L69K
:V/�I s?A=�=�:<; 
 F CLM � �

� ; � �
�
)D � �

�
T �Jt � 2 �

�
5 � �

�
; 5 �

�
)D � �

�
�

m :X[ 
 � _ � � _ s � d �0p # � F � � �� � 3
5 s d _ � � � �

F
� �
�

_ + ��� 3 )
5 s d _ � � � �

F
� �
�
� � � � � � � � �'t

+e5



� � �
�
� 3

5 s d _ � � �
	
F
� �
�

_ + ��� 3 )
5 s d _ � � �

	
F
� �
�
� u � � �

� � � � � �'t
F , 1:SUT ��	

k%6i; Z :<;>S3:<CLM�:<C26J` WmB
I9K
:<CLM�:<C M�69: � ]�Q sF ; E<F CLK� d � 
 5 � � � D � �
�
� 3

5 s d _ �
� �

F
� �
�

_ + � � 3 )
5 s d _ �

� �

F
� �
�
� � � � � � �'t

	

� C F CL8�:<;>:<` /�:O698�
L69:OI K
69I9=P`�69=HM�:<Ct6JC � ]L8�UOV�CL69=�=�� �,3 � �H:O6iCLK[:@W sF V�;>=�:<CO/ : E :O69UOV�C F CLK
:<C �
	
��� T (O� D 	

� ( T � � D � _ s ��� � � � ) 	 � 3
	
� � T � � D 	

� � T (O� D �`_ s � � ��� � ) 	 ) 5
	
��� 5 ( T � � D � _�s ��� � 	 � s ��� � 	 F � �
_ s ��� � � � u � ) 	 ) 	

	
��� 5 � T (O� D 	

� (H5 � T � � D � �`_ s ��� � � � F � � _�s ��� ��� � � ) 	 ) �
e�6\= M�:<C sqH]�:<;>I9:OK F CLK
:<C2? F 8 � ]L8�UOV�CL6\=�=P� �,3 � � F CLM S0:OK[:<C 	

� T � � � 	
��� T (O��� 	

� � 5 ( T � � � 	
� T (O� � 	

� ( T � � �
	
��� 5 ( T � ��� 	

� T � �+� 	
� � T � �+� 	

��� 5 � T (O� � 3 5 � ��:<;�V�?AI9=�:<C S�6J;
� ; � � ��c�d � > a � )D � �Fc�d �NT � �Fc�d � > ` �*)D � �Fc�d ���� 3 5���� F�� [	��
�_�
�

_ s � d�� p # � F���� [ 	 � � d 
 
 t05 � t � ��� d 
 
 u45 � u � F

� 
� � � F , 1:SUT � 5

� � d 
 
 � t 5 � �t � F
� 
� � � F , 1:SUT ��� d 
 
 � u 5 � �u � ����	��� ��� 
 ��
 �"!�� >�# � )D �$
%�&! �'� �)( 5���� F
� 
� �+* � �-,

F , 1:SUT F/. � �10 F 
 243�
 �5, 5�- # � ��2�3�
 � * 5�- # �6� 	7 �98	��:<;': ��� 
 � , 5 � �, 5 
 � * �	��� � �*>= � � � � ;'?A@B:C� 
 , 5 � ,45 
 * �	����� * � �ED � :C� ��FHG �98I� � �J: F � * � � ; F ��KCKC�L ? � ��, G �	��� 2�3�
 � 5�- � :M; F � :M�ONP�RQ � ;'S�Q���: � KC:CS�Q	TU��: F/G � �9VP� ��� � �XW�F ��KCKC� - �Y� � S�Q[Z � ;'� F'\ � � ��: � � �L ? � Q	� ��� � � � � G]� ��: � \ �R^'_�UKCKM: = � �X` �U;6� �Y� � S�Q , � :C� ^a_� � � �U;cb � ; F � �cd � �e� :C��;'� �BW�F ��KMKC� � �U;';'� ��� � ` �U;'�� � � Q�: � \ � TU?���� F ? � � � @f� = ^1_�gKMK
F/h 7 :C��;�:C; F (9i � G ^ �UKCKM; , �e: F � � � � �j� :C��;'� �kW�F ��KCKC� ^a_� �kd � �U;6;'� ��� � �` �U;'� _� 8I� � ��: � ; F :l��� F �	��� 
 i � ;'? � ; F/h 
 ` ��:l�)mk8�;'S�Q _� F'\ � �nL ? � ��� 
 ��
 �"!po >Eq � )r ��
%�&! � T �>
 �&!po >�# � )r�$
 �"! �6� Q	�R8	� � @B: � � �R^s� :C� � ? F @f� ��� : = � ` � � : � = �	� = L � ��\ :CS�Q F � FHG � �RV�;6:MS�QX� �t� � �fW�F ��KCKM� - q �Y� � SuQ � :C�W � 8�; F : F � F :C? �v� � �k\ �R^ _�UKCKC: = L ? � Q	� ��� � � � �P` �U;'� _� 8I� � Q	� � � F � F @��g; F � F/h 7 � �Y� � S�QwQ	�98I� � @x: � ��: � : = ��;� � W S�Q _� � ^ � � � � mk8�;'SuQ _� F'\ �	� = L � � ;'S�Q�� � T F/G �98	� � ��: � : = �y�UKCK \ � � �R^ @f� ��� : = �wz-�UKCK �	� F � � ;'SuQ���: �Y�	� = � �= ��; � � �1F/h �

�E{ � N|: � K _?9;'� �|�	� ; ���	��L ? ��� � � ` � Fa� �gSuQ F �	� = ��: � ��;j��: � \ ��K � � � � �9� � ��; L ? � b � F � F :C? � � �|�	���: � F � =
� :C� � � ��_� 8	� � �UKCKC�e;'?9KCS�Q�� � �9� � � G � :C�e� �R^}� � � J �	� � ��� KC:CSuQ�Kl� � = � � N � ��\ ��KlTH� � F � K KC:C� = � � h

Z";X;'��: 7 # � :C�wbO� � = �P�gKMKC� � 
 7Y~E�'~�-�~ , �O� 7

G ^a_� � � :C� 7 ��: ��� ? � ^ �9Q � � � � N � ��\ ��K � :C; F/hB� �� � 0 : q � #Uq 
��k
 �&! �'�'� * 
 � � �98 \ � ;'S�Q _� F'\ � � G � _� ;6;'� � @x: � � �U; ��� ? �Y� T F ?�8�: = � � 8I��: � � � m � ; � � _� SuTg� _� 8	� �� # ����� ~ �|� �	����L � � ;6SuQ�:C� � � � � 
 ,u~ � , 
 * ~/�/�H� : � F � =
� :C� � � � h 7 � \ � ;6��: 
 ,4
P-�~E� � � �U; ��� � : = � 
 , G @f��KMS�Q���;

+ �



@B: � ^ _� �
� r 
 7�~a�'~�-�~ , � �	��� 
 r 
 7�~a�Yo��-~�-����-~=, � � � Q	�UK F � � 
 �e: F - � � 
9~H�/�/��~���� �	��� � � � -����~/�H�/��~�-��A
	� � � � � � h 
 � � � � ;6? L � � ^ �RQ � � � @B: � �e: F 
 * ~ � ,�~ � F S hlh m � VU� � � �/� ;'��: 7�� � � � � ? � ^ �9Q � L ? � ��e: F 
 
 � 7��9~ � ��� r � h Z"; ^ ?RK =

F � � �	���
&
� 0 � q � #Uq 
�� 
 �"! �'�'� * 
 � �
� 
� �

&A@ 2 @ 3 2��-,�
#��<.QW<62����

& �
#

�c� 
 ��
%� ! o >�? ���"@ &P4.Q'@ 2���Q'@ 3GB � )r ��
 � ! � T �>
 � ! o >�? ���W@ &A@ 2 @ 3WB � )r �$
 � ! �6���� ��� 
 ��
 �&!Yo > ? � � @ &A@ 2 @ 3GB � )r ��
 �"! �'�6� � 
�� �� � ~�� � *
�"!#� 
�

�U� � * � �"! ��$&%
 + � . �	! � �

� ��
2C< , 2��-,�

#��<.QW<62���� ���	' 	 � �<!1
 
 , 
 -�~a� � ~ � ,a
 -�~a� �6� o��<!'
 
 * 
 -�~E� � ~ � * 
 -�~a� �'�(� � 
� � � �"!*)�+-, �J~
� �<!1
 
/. , 
 -�~a� � ~ � ., 
 -�~a� �6�0� � 
� � � �1!�)2+-, o��<!a
 
/. * 
 -�~a� � ~ � .* 
 -�~a� �'� �"�� ( ~ � (
 + � . �	! � � ��

2=<�, 2��-,�
#��<.QG< 2���� ���3' �9� �<!'
 
 , 
 -�~E� � ~ � ,a
 -�~a� �'� o��<!'
 
 * 
P-�~E� � ~ � * 
 -�~a� �'�(��� ~ � *

� ~
4 �<!1
 
 . , 
 -�~E� � ~ � ., 
P-�~E� �'�5�/� ~ � * o��<!'
 
 . * 
 -�~a� � ~ � .* 
 -�~E� �'�76"8

��9;: < �	�>^ �U;';6� � @B: � � � S�Q � :M�eb � F � F :M? � ; � �9� � �k� �R^ � ��� � � � �;= � � F � � : � ;<m � = � h
_� 8	� ��Fa� _� =

F �t� �O� :C� - ��SuQ ���	� = � � ; �E{�: � �R^ � � 	?> q � #Uq 
�� 
 � ! �'�'�A@ 
 � � G @f?�8I��:CB * � :M�XbO� � = ��UKCKC� � 
ED�~a�6~GF�~7H � 8	� \ ��:CS�Q � � F/G ^a_� � � :C� D � �R^&� � � = � � F � \ @B:C;'S�Q�� � � �	��� � �/��� _�	� = ; F � � = �/�J��: � ;E�9�e� �� ? � ^ �9Q � � �5� � � ` K _� F'F � � � �	��� ( KC:C� =
F/G ;6?y� � V���� � 8	��: 
�� � ��� � _� 8I� � � � � � ~ � * � : � F � =

� :C� � � � h
m � VU� � � �/� 8	� �-_? F : =

F ��� � ; F � F6F 	 
2I � � o �/�/�Uo 	 
 � ~ � I ( � ��� �
	 
�I � � o 	 
 � I ( � o 	 
�I ( � o 	 
�( I � � �	������ � TH� �	� = � � � � ��KCK �3Je�Y� � S�Q � , � � ;'� F'\ � � h

K � 8	��;'? ��� � � �$; F �/Q F � � �	� : � �<!1
 
 ~ � � � � � ` � � S�Q ����� * �� � W�F ��KCKC� L ? � + ��� ( � h _m Q � KC:CSuQ���; = :MK F ^a_� � � :M� _� 8 � : = � �L= � � F � � h� � ;'S�Q�KC:M�/VgKM:CS�Q +
� � �M � � > qON � P� � #Uq 
�� 
 �"! �6� . � * ! �A@ 
 � �6� � �R8 \ � ;'SuQ _� F'\ � � G � � K F : � KC: \ :C� � � � @B: �� :C� W � ���e� � � � mk8�;'S�Q _� F'\ �	� = � �5^a_� � �UKCKM� = � � F � ��� ��; ` � � �J��; �e: F +9. � * ! �	��� : � F � =

� :C� � � �|� �U;Z �
= �/8 � :C; ��� �e� � :C;'S�Q _� 8	� � � ����� ~ �|� h 
�7 �U;w:C; F ;'�/Q � KM��:CS�Q F �t�USuQ�8	� ��G � � � � � K � F � =

� � ��� �e?	Q� ? F ? � ^ _�UKCK F �	��� �98 � F @B� � r 
 � T/� � � L ? � ��: � �/� TU? � ; F � � F � � � :C��K ^ �US�Q�� � L ? � . � * ! �98AQ@f��:CSuQ F/h � ? � 8I��: � �/� T/� �	� ��� � ;':CSuQ �9� ��: �R^ �US�Q�; F � � � � �Y� � SuQ _� 8	� �1\ � � = � � G � �9V ��� � � � �

� � � Q�� � � ��; K � F � =

� � ��� � � �	��� � � � z �	� T F :C? � � � � ! 
 
 ~ � � ^ _� �

 ~ � � � 8	� Fa� �gSuQ F � F/h � Z": �SR Q�c� ? =

� �9�t� G : � @f��KCSuQ��/� � :C� ��� �e� � :M;6SuQ�� ` � � ��SuQ ���	� = �Y� � SuQ = � ^a_� Q F @B: � � G D ��� � F ;6:MS�Q �	� F � �TVUOUAWYX2Z[ZO\	U^]/_1TY`ba/cAUATY`bdOe5f � gOh c3e^i g d h Uj`lk/m[Z3n/m"d[U�m[Z"a�m	UOoVp[m h Z k�fA\ \1W hAq \r`bT^U3asp
h m<KM;|Z �

= �/8 � :M;|� � QQ	�UK F � � @B: � ��Atsu 
�� 
 v�
Ew �6� ~'�k
 v 
�xw �'�'� � +
�"y{zM y[|{}q[N | P~ � #Uq 
��k
 �&! �'� . � * ! � @ 
E� �'�A� � � ~ �9� �

N|:C�B;'S�Q�? � \ ��` � = : �	�e� ��; � � F � � �98�;'S�Q � : F'F ;c� � = �/�e� � T F/G :C; F � :C��;���: � �x�/Q�� � TU? � ;'� � L � F : L � W S�Q � � � Q( �



TU� G � :C� �98I� � : ��� : � 8�KM:CS�T � �R^ � :M� : � m 8�;'S�Q � : F'F � h 
 8I��;'S�Q � :C�/8	� � ��m � @f� ���Y�	� = �Y� � SuQ	� � ;<8 � � � S�Q�8	� �
:C; F/h
����� �	��

���W : ��� ��: � W�F �9�t� 8	� � � G ��: � � W ��� � � � \ K _� � = � �	��� ��: � �eb � � = � L ? � b � ; F � � � ��: � � � ^ ��; F � ���&_� � = � = ��Q= �/8	� � G ;6?$;': ���w� :C��Z � ��: = � :M;6;'� � ��;km �R^ Fa� � F � � ; L ? � b � ; F � � � : �j� � � 7 < m Q

W ��� � � � \ � �w� � � ` K _� F'F � �; F ?�SuQ	�g; F :C;'S�Q��98	Q _� � = : =
h�W � F'\ 
 h

+<KC:M� ^ � ��F ��: � �+bO� F Q�? � � G � :C� � � � � �US�Q�K _�U;';': = 8	� � TU��: F � :C��;'� � mk8	Q _� � = : = QTU��: F � � : ��� : � 8�KC:CSuT�� �R^+� :C� - m � 7 Q ` � ��� � � TU? � D = � � � F :C? � � �5� � � ` K _� F6F � � � �US�Q \ � @f��:C;'� � h Z": � m � Q@f� ���Y�	� = ;a8	��:C; � :C��K�KC� =
F � � � W SuQ�K � V � �RQ�� G � �9V � :C�wmk8	Q _� � = : = TU��: F � � : � F

� � :C;'S�Q�� � - m � 7 Q
�
R - Q� � � ; � S�Q�;'; \ � � � � :M� ����� � L ? � ;'�/Q �

= � � : � = � � ` � � � � F �	� = ;': ��� G ^ �UKCKC; � :M� �c� : �J� � ;'��� � � � \ � ���	��� :lQ � �= ?�� � KC�/�e� � F � � :CS�Q F<\ �XL :C��KC� _� 8	� � Kl� �	� �	� = ;E� _? = KC:CSuQ	Tg��: F � � Q	�98I� � h

( 




� �������	��

�

� ��������������� � � ����� �! "�#��$��� %'&( � ) �$*
+ ",� ) *-� ./���10 2 ( �3"�#��4�5�


76 = 6 8 6 � ; 6 : 6 : ��L 6 � @ � ��\
6 K F 6 � ` : �-_8 � 8 89�:9�;

G � 6 � � : 6 � 6 � @ 89��� F ;'SuQ 8 ^ F ; 6 : � 6 � ` K _8 F'F 6 � < �>=@?8 6 ;6SuQ �
6 :l8 F/h 7 : 6BA ?DC	?RKM? = : 6 �	����� : 6 m+; F K _8R� = 6 ��L ? ��; ;6?9KCK 6 ��89� ; � 6 � - m � 7 Qpz&: � = 6

�
8 8 � � _� SuT 6 �� 6 � ` K _8 F'F 6 � = 6 ;'S�Q _8 F'\�F @ 6 � � 6 � h�W ?9KCK F 6 9E89�O�F8 8 6 :cmk8	Q _89� = : = T 6 : F 6 � 8 6 � _� SuTR;':CSuQ F : = 6 �

G � : 6 �F8U�Y� � S�Q89�R^B� 6 � � K 8R� Fa�
6
F
6 � G �F8 V L 6 � ;'S�Q�: 6 � 6 � 6 `G89��� 6 � 6 : � 6 �c� : 9 6 � TU?DC�: 6 ? � 6 � 6 : � �c� : 9 6 � TU? 9 C�K 6 9 6 � F

= 6 9 6 : � ; 8H9 Q 8 8 6 � T _? �	� 6 �:IKJ�L = K h Z": � K 6 : F �	� =
G m 8	8 h

LNM�
9 � : 6 ; 6 � z �

8 = 6 �:8 SuQ \ � = 6 Q 6 �
G L 6 � = K 6 :CSuQ 6 � @B: �"\ �	�-_8 SuQ�; F @B: 6 � 6 ��\ @ 6 :YbO? � 6 KCK 6 � 6 : � 6 ; G @ 6 KCS�Q 6 ;;'?9KCS�Q 6 m 8	Q _8R� = : = :lT 6 : F 6 � 8 6 � _� SuTR;':CSuQ F : =

F/G �	��� 6 : � 6 ; G : � � 6 9 � : 6 `�8R��� 6 � �	�:8 8	Q _89� = : = ;': ��� h
K 9 ^ ?9K = 6 ��� 6 � ; 6 : ! � r !PORQ�) � : 6 �"_89� = 6 � 6 � 7 < m G

� � : 6 �&_89� = 6 � 6 ; �c� : 9 6 � ; �	��� !*)�+-, � : 6

� _?�V 6 � 6 ;�m 9 C�KC: D T 8 F :M? � ;a8 6 � 6 :CS�Q�; G � 6 @ 6 :MKC; : �j� 6 � m � \

8 Q�K � 6 � `G8 ; 6 � = 6 9 6 ;6; 6 �
h N|: � 8 6 \ 6 :CSuQ � 6 �� : 6 ��� : 9 6 � ; 6 � � 6 � \

9 : F S �	��� :lQ �
= ? 9 C�K 6 9 6 � F

9 : F T h
U	� � V �XW5Y[Z �]\_^ �`Z4a 
$b7ced�cgfihja]Zlk � � �nmN|: � ; F 6 KCK 6 ���	� ; ^ ?9K = 6 ��� 6 W : F �:8 F :C? �AL ? �

� Z&: ��` :C?9KC? = 6 @B:CKCK \ @B:C;'S�Q 6 � \ @ 6 : ��� C	? F Q 6 ; 6 � _� 8 6 � � : 6� 6 � @ 89��� F ;6SuQ 8H^ F L ? �vL : 6 � K ��� : L : �Y� 6 � m G ` G
R �	��� 7 6 � F ;'SuQ 6 : � 6 ���	���A^a_� Q ��F�\ �v� : 6 ; 6 9/o @ 6 S�T6 : � 6 - m � 7 Q

�
R - Qpm �:8 K � ; 6 �Y� � S�Q h

� � C	? F Q 6 ; 6 Jp8 M K 89� F
6
F/G �F8 Vxm �	���J` 6 � = L 6 � @ 8R��� F ;': ��� G ;'?U@B: 6 R�	��� 7 G @ _8 Q �

6 ���$�:8 S�Q ��� CI? F Q 6 ; 6 J 8 M m �	��� R ;6? @x: 6 `��	��� 7 � 6 @ 6 :CKC; 9 : F 6 : �:8R��� 6 � 6 � = L 6 � @ 8R��� F
;': ���qJ ;': 6 Q 6 mk8	8�:MK �Y�	� = +

h
rsM

h
< 6 Q 9 6 � @B: � 8R� G �F8 V 6 : � 6 � 6 � - m � 7 Q `G89��� 6 �>��� � 8 6 :Ym �	���$` ;':CS�Q F 8 8 � @B: � ���	��� 6 : � 6 89��� 6 � 6��� � 8 6 : R)�	��� 7 h m+KCK 6 89��� 6 � 6 � `G89��� 6 � ; 6 : 6 � � 6 @ 6 :CKC; 8 6 : 8 KCK 6 � m �1F

6 �XL ? � Q 89��� 6 � h
t@ug6 � ;':CS�Q F KC:CS�Q; F _� F6\�F

6 : � ;6?9KCSuQ 6 ; � 6 � ; � SuQ�; 6 � = 6 8 � :C; ��� CI? F Q 6 ; 6 Jp8 M G � 6 �	� 6 ; 6 � ;6SuQ 6 : � F
89�R^c� 6 � `G8 ;':C; L ? ����� CI?	QF Q 6 ; 6 Jp8 M C�K 89� ;':l8 6 K G �F8 V �F8 ;�8 6 ?�8 8 S�Q F

6
F
6 Z �

= 6 8 � :C; �Y� � S�Q ��� �<\ @ 6 : b � F
8
F :C? � 6 � 6 � F ; F 89��� 6 � :C; F/hW ?XT _? �	� F

6 � \ �:9 ` 6 :C;vC�: 6 K�: �j� 6 � N � ��\
6 K&8 6 : � 6 `G89��� 6 �OL ? � Q 89��� 6 � ; 6 : � �	���O�F89�	�j�Y� � S�Qt� 6 @ 6 :CKC;6 : � 6 b � F

8
F :C? � : �w� 6 � =789� F

6
\ @x:M;6SuQ 6 �A� 6 � N � ��\

6 K �	���A� 6 9 � _�	� = ; F 6 � = 6 9 6 : � ; 8N9 6 �v� ? � ^w8 Q �
6 �L ? � R �	��� 7 \

6
� ; F _? ��F @ 6 � � 6 � h

K �A� 6 �eW : F �:8 F :M? �wL ? � � � C	? F Q 6 ; 6 J 8 M 9 _� V F 6 Q�: � = 6 = 6 � � 6 � 6 � 6 �( +



C Hypothese (a)DBA

DA C B

Hypothese (b)

A B C D

���������	��

�����������������������! "�#��$������
%�&('��)��&+*

,.-/%0��%�&1��&324%5�6��7!8971 :

�;�<�=

�;�?>.@A%���BDC)EGFH2�I�%.J.%��
*
G�)%�&K�LI
&M%<NO%�&P@A'��;��2�J.,.I
'(QR2��

8 6 :	S 6�T `G8 T S 6�T L ? T 9 : T S 6 ; F 6�T ; \ @ 6 :fbVU F 8 F :M? T 6�T = 6
F
W ? ug6�T @ 6 W S 6�T G

U 9 S 8 ; � 6 W ;PU�SuQ�; 6 W = 6 8 T :C;Q 6 W�L ? W \ U	8 W : T = 6�T
h

b 8 T T _? TXT F 6 � 6 S	?�S�Q 6 : T @ 6�T S 6�T G
S 8 VVS	: 6 ; 6 Kl8 6�T 8 6 :YS 6�T bVU F 8 F :M? T 6�T G

S	: 6 S 8H^ _U W ;'? W = 6�T
G
S 8 V

S	: 6 6 : T 6 `G8 T S 6VT U W 8 6 :km=U T S ` ;':CS�Q F 8 8�W :C; FHG 8 U�S�QZS 8H^a_U W�L 6 W`8 T F @f? W F KM:CS�QA; 6 : T T _? TXT F 6�T G
S 8 V

S	: 6 8 T S 6 W 6 `G8 T S 61T U W 8 6 : R U T S 7 ;':CSuQ F 8 8�W :C; F/G @ 6�TXT 9E8 T S	: 6 : T m 8	8�:CK	S;U T = L S 6 W Z": T K 6 : F U T =S 8�W = 6 ;
F
6 KCK F 6 b _? = KC:CSuQ	T 6 : F 6 : T 6 W = 6 TU?DC:C 6 K

F
6�T Z L ?9KLU F :C? T S 6 W 8 6 :	S 6�T `G8 T S 6�T : T ` 6 F W`8 SuQ F \ : 6 Q F/h

J bO: F
S	: 6 ; 6 W b _? = KC:MS�Q	T 6 : F T _? TXT F 6 9E8 T1T 8 F _U W KC:MS�Q[S 8 ; � 6 W ;PU�SuQ�; 6 W = 6 8 T :C; 8 U ^ S 6 Wc`G8 ;':C; L ? T � � C	? F Q 6 ; 6 Jp8 M9 : F T U W 6 : T 6 W bVU F 8 F :M? TK6 W T9K _8�W 6�T h Z&: T 6 7 : ug6 W 6�T \ L ? T \ @ 6 :&bVU F 8 F :C? T 6�T G @B: 6 ;6: 6 8 U ^ F W : F'F/G @ 6�TXT9E8 T S	: 6 S	: 6 : T mk8	8�:CKYS;U T = L S 6 W Z&: T K 6 : F U T = S 8�W = 6 ;

F
6 KMK F 6 b _? = KM:CS�Q	T 6 : F 8 U	V 6 W m+S�Q F K _8 V F/G @ _8�W 6 8 8 6 W;':CSuQ 6 W KM:CS�Q 6 : T @ 6 ; 6�T F KC:CSuQ _U	8 6 W \ 6 U = 6�T S 6 W 6 ;km W = U 9 6�T
F ^a_U W ��� C	? F Q 6 ; 6 Jp8 M h M7 : 6 ; 6 ; ` 6 :C;vC�: 6 K :C; F : T 9 6 Q W ^w8 SuQ 6 W � : T ;':CS�Q F

W 6 S�Q F
6 : T ^ 8 SuQ � Z&; = 6 Q

F
U 9 T U WkL : 6 W K T S	: L :	S;U 6�T G

6 ;f@ 6 W S 6�T0T U W \ @ 6 : ��� CI? F Q 6 ; 6�T = 6 = 6�T _U	8 6 W = 6 ;
F
6 KCK F/G 6 ; = :l8 F

T U W

\ @ 6 : W 6 K 6 L 8 T F 6 `G8 T S 6�T G
S	: 6�T :CSuQ F

8 6 : 8 KCK 6�T K T S	: L :YS;U 6�T L ? W TU? 9E9 6�T G
U T S\S	: 6 K T F 6 W C W 6 F 8 F :C? T S 6 W�� 6 W ;3U�S�Q�; 6 W = 6 8 T :C;'; 6 8 6 W U	Q F

T U WG8 U ^6 : T ^ 8 S�Q 6�T 8 S[Q�Q�?�S�Qpm W = U 9 6�T
F
6�T

h
A 8

F ; _8 SuQ�KC:CS�Q = 6 Q
F
6 ;k? ^ F U 9 6 : T 6 = W4_?�V 6 W 6 m T \ 8 Q�K 8 TBA 8 ' 8 G _U	8 6 W

S	: 6 9X_? = KM:CS�Q 6�T W�F
8H9E9 8 _8 U 9 6 @ 6 W S 6�T T 6 : T 6 6 : T ;6SuQ W�_8 T T 6�T S 6�T m TXT 8 Q 9 6�T = 6 9 8 SuQ

F/G
6 ;f;': T S : T S 6 W- 6 = 6 K 9 6 Q W `G8 T S 6�T : 9 W

C�: 6 K�U T S \
U W m]U�;'@ 6 W F U T = @ 6 W S 6�T W]85^ T : 6 W F 6 G S�? 9 CXU F 6 W = 6 ;

F _U F'\�F 6 � 6 W Q^ 8 Q W 6�T L 6 W @ 6�T S 6 F/h Z&;k:C; F Q�: T K _8 T = KC:CSuQA8 6 T 8 TXT FHG S 8 V>; F 8 F :M; F :C;'SuQ 6 � 6 W ^w8 Q W 6�T ? ^ F T :MS�Q F ; 6 Q W]W ?�8XU�; F= 6 = 6�T _U	8 6 W S 6 W�� 6 W T 8 S�Q�K _8 ;';': = U T = ; F ?�SuQ 8 ; F :C;'S�Q 6 W mk8	Q _8 T = : = T 6 : F 6�T ;': T S h 7 : 6 ` 6 W 6 SuQ T U T = S 6 W � :lT 6 QKC: Q�?�?
S L ? T ` _8 U 9 6�T ^ _U W = 6 = 6 8 6�T 6 - mD_ 7 Q 7 8 F 6�T :C; F 8 8 6 W : T S 6 W - 6 = 6 K
\
U 8 U ^ @ 6�T S	: =

G @ 6�TXT S	: 6m 8	Q _8 T = : = T 6 : F 6�T \ @B:C;'S�Q 6�T S 6�T `�8 T S 6�T G
S	: 6 ;':CSuQ`S;U W S�Q = 6 9 6 : T ; 8N9 6 _ W : 9 6 W TU? C�: 6�T ?
S 6 W _ W : 9 6 W QTU? 9 C�K 6 9 6�T F 6G6 W = 6 8 6�T

G 8 6 WH_U�S�TR;':CSuQ F : =
F @ 6 W S 6�T h N[: W @ 6 W S 6�T S 8 Q 6 W : T S	: 6 ; 6 9 =78 C�: F 6 K;U T F 6 W ;3U�S�Q 6�T G

@ 6 KMS�Q 6 m 8	Q _8 T = : = T 6 : F 6�T 8 KCK = 6 9 6 : T L 6 W T 8 S�Q�K _8 ;';': =
F @ 6 W S 6�T T _? TXT 6�T G

U T S 6 : T bO?�S 6 KCK 6�T F @B:CSuT 6 K T G
S 8 ;

S	: 6 @ 6 ; 6�T F KC:CS�Q 6�T mk8	Q _8 T = : = T 6 : F 6�T 8 6 W/_U�S�T9;':CS�Q F : =
F
U T S ^a_U W @ 6 : F 6 W 6 �

T

F
6 W ;3U�S�Q
U T = 6�Tba @B: 6i6 F @ 8 S	: 6W : 9 U�K 8 F :M? T ;'; F U
S	: 6�T : T =78 C�: F 6 Kdc a Q�: T W 6 :CS�Q 6�T S C W]8 T F :lT 8 8 6 Ks:C; FHh

U � U V �XW�d�f��`\ \_f W]e�f f�gjZ$a]aihkjb c:g �]Z Y � W�gjZGW7mif W]l1m7b7c � � �`f7W ZGW_m Q T KC:CS�Q>@B: 6 : T =78 C�: F 6 K r @ 6 W S 6�T @B: W T U T L ? T 6 : T 6 9 bO?
S 6 KCK 8 U�; = 6 Q 6�T
G : T S 6 9 = 6 @B:C;'; 6 ; F ?�S�Q 8 ; F : Q;'S�Q 6 mk8	Q _8 T = : = T 6 : F 6�T L ? W Q 8 T S 6�T ;': T S G

U T SKS	: 6 ; 6 9 6 : T 6 _ ?9:C;';'? T Qpm C:C W ?	'�: 9E8 F :C? T = 6 = 6�T _U	8 6 W ; F 6 KMK 6�T h
m 8	Q _8 T = : = T 6 : F 6�T G

S	: 6 S;U W S�QjbnU�; F 6 W/_U	8 6 W K 8 C:CXU T = ; 6Xug6 T F
6

\
U�; F 8 T S 6 TU? 9E9 6�T G L 6 W T 8 S�Q�K _8 ;';': = 6�T @B: W

c�c



L ? T L ? W T Q 6 W 6 : T � N|: W = 6 Q 6�T S 8HL ? T 8 U�; G S 8 V�@x: W U T ;f: TE6 : T 6 9 W�\
6�T 8HW :C?J8 6 D T S 6�T G : T S 6 9 ;':CSuQ 9 : F

S 6�T b 6 F Q�?
S 6�T 8 U�; =78 C�: F 6 K r \
6 : = 6�T K _8 V F/G S 8 V�;6?9KCSuQ 6 Z ug6 T F

6 L 6 W T 8 S�Q�K _8 ;';': = 8 8�W ;': T S h
9��������	��

������������������ ������� � �������� �"!��#
%$&�'
����#
)( N|: W 6 W : TXT 6 W T 8 T S 8 ;k: T =78 C�: F 6 K r Q 6 W = 6 K 6 : QF
6
F
6 _ ?9:C;';'? T QpbO?
S 6 KMK xw

G
S 8 ;e: T � : T 8�KC:MS�T 8 U ^ S	: 6 `G8 T S 6�T TU? T D = U W]8

F :C? T 6�T \
U 6 : T 6 W 8 W`8 U�SuQ�8 8�W 6�Tm7C:C W ?	'�: 9E8 F :M? T S 6 ;�*�U	T 6 ;7Q R!8 T F ? W QpbO?�S 6 KCKC; w = 6 ^a_U	Q W F Q 8 F/h xw 6 W \ 6 U =

F ^a_U W � 6 S 6 ; � r r ~/�/�H��~ ! 6 : T 69 : F S 6 9 `G8 U 9 ; : T S	: \ : 6 W F 6 J S h Q h L ? T S 6 W N6U W \ 6 KkS 6 ; `G8 U 9 6 ;f: T S	: 6 ` K _8 F'F 6 W K 8 U ^ 6�T S 6 M b 8�W TU? u Q= 6
F'F
6

d
+ J � M � r-,. + J � M 8 U ^ S 6 9 o U�; F 8 T S	; W]8 U 9 �0/ ~21�~23�~54 � � G S	: 6 S 6 W *
U	T 6 ;7Q R!8 T F ? W Q _� 6 6 W = 8 T = 7 S � T 8 Q998 T = 6�T _U =

F/h
: 8 6

d
+ 7;8 T S<U T 8 6 Q _8 T=< 8 <

G
U T S�� 6 S 6 7 d

+ 7

F
8HW

F
6
F

8 T 7 6 8 T 6 W 
 K 6 8 SuQ <N6?> 8 S�QA@ 75B 6 W @ 6 8DC U T=<�E
T _8N99CF8 S�Q 8 T S 6 W U T 8 ^HG�W]9 6�T � 6 W @ 6 8FC U T=< 8 U ^ �0/ ~I1Y~I3Y~;4 � � hW

6 8�J7J xw M S 8 6 b 6�T=<N6 S 6 Wf`G8 T S 6�T J�K ~a� M E S 8 6 S;U WML�N xw 8LW <N6�T S > G98 T S 6�T `OC _8 @;@ 6 W T BPG T ; 6 WMQ 6 U < @>G6 W S 6�T
h z _U W � 6 S 6 7 JHK ~E� M � J J xw M 7 6 8SROT�UMV WIX S 8 6 b 6�T=<N6 S 6 W � 6�T 8 <N6�T `OC _8 @;@ 6 W E 8 U ^ S 6�T 6�T S 8 6 `G8 T S 6JHK ~a� M 8 U ^ @ WM8 @5@ h z _U WYR[Z =!? 7 6 8 S 8 TXT]\ T�^�V U_V W2X S 8 6 K T S 8�` 8 @ G�WMB 8�WM8 8 6 C 6 ^a_U W � R TaU_V W2X r R �

h
b 8LW

6:6 Q 6 8FL?N T 6�T S 8 6�
 6 7v8N9 @ N 6 8 @ \ S 8 6 7 6 W K T S 8�` 8 @ G�WMB 8c8 8 6 C 6�T 8 9 z GPC <N6�T S 6�T 8 U L�N 8cCF7 S 8c7 z 6 8 T 9dG S 6 CFC
h�

T 7 6 W7o'8 6 C
8F7 @ 6 7 EF6 8 T 6 _ GP8F757;G T Qpm C:C W_G ' 8 9E8 @ 8FG T ^a_U W S 8 6 Q U ^'_8cCFCF8 <N6 =�G TAe�< U W`8 @ 8FG TY\ r J \�f M f N |
Q U e+T S 6�T

h
g ��&!�)%.>.%���,.I
�;%��[��'��)%�� ��%5�ih#&P

�;��&('�
=j � JkR ~ K ~E� M �Pl�mr RnZ =@? ~ JHK ~E� M �LJ.2k8#'��;�H% � 7 
oj

��%5�i%.J]I
��%5&#��%�I�2�7�@A% ��%��`��%�&�- F�� >R% E+24��F��;%5���	%�� *��I��O�Y��,.IH- %���2��H��%�JR%�J!�9&MF
�.�	%0jKJ�>R
0��%pj 'H
�Jrq�'PEk��24%5� �
@A��%3��%5&rjb��2 B �
s �H
ut��'� �p�?��
'v5wx������� �k( z GPC <N6�T S 6 W m T 7X8 @ Q 6 WM75L?N 6 8 T @ T U T T 8PN 6 CF8 6?<N6�T S ��yz7{7 6 8�| r J�| f M f N | 6 8 T 6z 8H998FCD8 6 U T 8 6 N'}8 T=< 8 <H6 W7o UA~ 8�CDCF75B 8�WM8 8 6 C 6�T'E�> G 6:6 8 � 6?>G6 8FCD7&| f Q U 9 _ 8�W`8N9 6 @ 6 W�� \ f _ GP8F7575G T Q B 6 W @ 6 8FC @
7 6 8

h
|�8F7 @ 8cCF75G 6 8 T _ GP8F757;G T QM_ WMGAQ 60� 8 UA~dS 6 W 6�T S CF8DL?N 6�T b 6�T=<N6 B

h
b 8LW�7v8 <N6�T'E 6 8 T `SC 8 @5@ D N:8 6 6 6 8 T 6 `�8 T S 6 S 6 W���}8 T=<N6 ��� K � ! )�+-, E ~ 8cCFCD7 6 8 T 61T 8 @ }U WMCF8FL�N 6 og8PN=C

K � !
U T S 6 8 T 6 A 6 8FC 9 6�T=<N6 R%Z =@? 9d8 @ D � R U T S | T�^�V UMV WIXO� r 6 ' 8F7 @ 8 6 W 6�T

h
�
���
��� ���O�����O�S�P���O�k���#�P�����S�0������P���O�#��� ���k�c�¡����¢?£¤���O�#¥�¥��
¦�§�¦�§�¨©§�¨ s �H
'���©ª�� � ��«�¬A­ � �'
�®����0��¯� �Atsu J \ ~ | Mz }U WKJkR ~ K ~a� M � B 7 6 8 B T�^�V U_V W2X S 8 6 b 6�T=<N6 8cCFC 6 WBJH° ~I±U~2² M � B 9d8 @ � K ~a�*�´³ � ±U~I²�� mr l

h
µ � B f

6:6 S 6 U=@ 6 @ 8cCF75G E S 8 � S 8 6 BPG T � U T S µu6:6 75L?NXWM8 606:6�T 6�T�¶ 8 T S 6�T 6�T @ >G6 S 6 W S 8 6 _ WM8 9 6 W5`cG C 8 6 G S 6 W S 8c7
_ W_8 9 6 W5`cGD9 C C 6 9 6�T @ 8 T S 6 WM7 6 C 6 6�T : < m QM_ GP758 @ 8FG T N:8 6 6�T'E G S 6 W S 8 � 6 8 T 6 S 6 W 6:6 8 S 6�T·¶ 8 T S 6�T S 8 6
_ W_8 9 6 W5`cG C 8 6 8 T S 6 WM7 6 C 6 6�T : < m QM_ GA758 @ 8FG T N:8 @ > 8 6 S 8 6 8 T S 6 W 6 S 8�7 _ WM8 9 6 W;`cGD9 C C 6 9 6�T @

h
: 8N998 @ 8F7 @\¸f BPG T J \9¹ M ¹ N | º | ~ 7 @ GoL?N:8c7 @ 8D7;L�N U T 8 6 N }8 T=< 8 <

h mDU 7 A N 6 G�W 6 9 r � h m 8 T»¶ 8�W 6 G U W %52A'��L� J r0¼P¼ + M J½B < C

h
8 U L?N A N 6 G�W 6 9 r 8 T m W W]8 @ 8 8 %�29'��L� J rp¼P¼P¾NM]M 6 W < 8 6 @ 758FL?N S 8PN 6 W���Atsu J \ ~ | M � }

f N | V q[N | ~ � \¸f � \ q o } ~p¿ ÀÁ0Â ~PÃÄ ÀIÅ Á ~ � \¸f'\ q J +�Æ r M

y�7 6 6 Q 6 8FL�N 6 8 9 ~ GPC <N6�T S 6�T � U_V W S 8 6 b 8ANXWM75L?N 6 8 T CF8FL?N�` 6 8 @ 8 9ÈÇ�G S 6 CFCG998 @�m 6 N }8 T=< 8 < ` 6 8 @ 6�T'E S 8 � 6 8 T¶ C 8 @5@ 9d8 @ 6 8 T 6 W ¶ 8 T S 6 JHK ~a� M 6 ' 8F7 @ 8 6 W @pÆ : 8 6 7 6 N }8 T=< @ T 8FL?N @ BAG T K U T S � 8 6 Æ b 8LWS7 6 @ Q 6�T � � r � TaU_V W2X Æ

ccÉ



: 8 ~ }U WEJ�K ~a� M N'}GPL?N=7 @ 6�T 7 6 8 T R 998 @ \ T�^�V UMV WIX r r 6 ' 8F7 @ 8 6 W @ E�< 8FC @ > ^ � \ T�^�V U_V W2X r � > ^ \ Ta^�V UMV WIX r� TaU_V W2X r � Æ	z }U W � r JkR ~ K ~a� M 9d8 @
!*)�+-,�� K � ! � +

!�)2+-,
~ GPC < @ 8cCF75G��

}q[N | ~ � \ q r U������	��
}�
� U�� � � UMV ��� U �/�}� � U � � �	��
 � � V U � W ���}� Ä������ �	��
� ÃÄ�� � � V W � W������	��
}�
� W�� � � W�V �
� É

�1!�)2+-, � �� }U Wr75G T 7 @ 8 <N6 � > 8LW S }U 6:6 W >G6�T 8 <H6 W 7 U 9E998 6 W @ E�> 8�7 � 6 S GoL?N >G6?<N6�T !�)2+-, �!�S! B 6 W T 8cL�N=C }8c7;758 <o6 8�W
8F7 @0Æ Ç�8 @ > f N | � \¸f � !#�"!*)�+-, � � 6 W5N:8cC @ 6�T > 8LW!8cCF75G��}

f
}" N | ~ � \¸f � � \ " � }

f � \¸f �
É
�"!*)�+-, ��# � É

��! � J !*)�+-,���# M�$ J +�Æ + M

K T }8PN T CF8FL�N 6 W b 6 8F7 6»6:6 W 6 L�N T 6�T > 8LW S 8 6 Q >G6 8 @ 6&% U 9E9 6 8 T J +�Æ rsM Æ o U T }8cL?N=7 @ 6 8 T 9E8cC < 8FC @ �} ~p¿ ÀÁpÂ ~PÃÄ À�Å Á ~ � \�f�\ " ' }� ¿ ��(����(��*)�� �	��

}+ � ¿ ,.-�ÃÄ + � ¿ � -/ � ¿ ��021 / � ¿ , 0 ÃÄ43 � }5 ¿ 6�Å�75 ÃÄ�3 ÃÄ 6 \ T�^�V U_V W2X \ T u V � V � X8 9
: ;�=<�> � ¿ � ¿ � ¿ ,

' }� ¿ ��(����(��*)�� �	��

?@A U2��� �	��
}, Ä��*)�B,0ÃÄ4�DC U_V W?V U_V � � UFE�G}� � UFEH���	��
 C UMV W�V � V U �

� WIE�G}� Ä������ �	��
� ÃÄ�� C UMV W�V � V W � W���� �	��
}�
� W��JG C UMV W�V W?V ��K
LM
: 8 6:6 8�7 6 8 C UMV W�V � V � ' N E ~ 8cCFCF7 6 8 T 6 W S 6 W B=8 6 W K T S 8FQ 6 7 8 U � 6 W5N:8cC 6 BPG TPO r4Q�R�R�R.Q�S=T CF8 6?< @0Æ : 8> 5 ¿ 6�U�VXW5 ÃÄ�3 ÃÄ 6 \ T�^�V U_V W2X \ T u V � V � X T U W S 8 6 b 6 W @ 6 N U T S r 8 TXT 6 N:9 6�T `s8 TXT'E 8F7 @ C UMV W�V � V � <N6 W]8 S 6 S 8 6 b 8PNXW Q
75L?N 6 8 T CF8FL?N�` 6 8 @ E S 8 � 6 7 998 T S 6 7 @ 6�T 7 6 8 TY¶ C 8 @5@ 9d8 @�S 6 W ¶ 8 T S 6 JHK Q�Y:M U T S 998 T S 6 7 @ 6�T 7 6 8 T�¶ C 8 @5@ 998 @
S 6 W ¶ 8 T S 6 J ± Q ² M < 8 6 @0Æ : 8 6Z% U 9E9E8 T S 6�T C UMV W�V UMV � E C U_V W?V � V W E C UMV W�V � V U U T S C U_V W?V W�V � N }8 T=<N6�T<T 8FL�N @ BPG T
S 6 W 7 C 6 Q?8 6 CFC 6�T b 8PN=C'BPG T JHK Q�YJQ ± Q ² M 8 6'E 7;GPC 8 T=<N6 C 6 @ Q @ 6 W 6 7 8 9\[ 6?>G6 8DCF8 <N6�T]% U 9E9E8 @ 8FG T 7 6:6 W 6 8FL?N�CF8 6?< @0Æ^ U � 6 W S 6 9 < 8FC @ 8 U 7 % �:9E9 6 @ WM8 6?< W }U T S 6�T C UMV W�V UMV �_' C U_V W?V � V W '&`baXc U T S C UMV W�V � V U ' C U_V W?V W�V �_'&`ba $cÆ^DT 8�CDG < Q U J +�Æ,+ M ~ GAC < @ ` } ~p¿ ÀÁpÂ ~PÃÄ À�Å Á ~ � \ f \ " � +!d S d S $e�fhg d J a c �ia $ M J +�Æ c M

: 8 6:6 8 6:6 S 6 U=@ 6 @�j �lk 606:6�T 7;G > 8 6 8 T J +�Æ,+ M j < C 6 8FL?N 6 8F7i8 UA~ 6 8 T 6�T � 8A` @ G
W E S 6 W�N'}GAL�N=7 @ 6�T 7 U 9 ���	��
� �c���	��
 BPG T r 8 6A>�6 8FL?N @ k Æ
: 8N9d8 @ 8F7 @9S 8 6!% U L�N 6]T 8cL?N 6 8 T 6 WOG 6:6 W 6�Tm^´6 7;L�N }8 @ Q U T=< BPG Tmn t�u J \ Q | M 8 UA~ S 8 6´¶$6 W 6 L?N T U T=< BPG T# E a�c U T S a $ Q U W }U L�` <N6 ~ }U NXW @0Æ

c L



�
���
�H� � ���������P�����O���O�z���
���
	���
 c �O�S��
 $ �
: 8 6 8 T ^´6 75L?N T 8 @5@�+�Æ +�Æ r Æ r S 6Ie+T 8 6 W @ 6�T�� W?}G � 6�T # E a c U T S a $ 7;8 T S ~ }U W S 6�T - 6 7 @#S 8 6 7 6 7 =78 C 8 @ 6 CD7�7 6 NXW
> 8FL?N @ 8 < Æ : 8PN 6 W U T @ 6 WM7 U L?N 6�T&> 8LW T U T'Ec> 8 6 9E8 T # E aXc U T S a $�~ }U W 6 8 T 6�T9<N6?<N606 6�T 6�T»¶ 8 U 9 ; 6 ^¸Q?8 6�T @6:6 W 6 L�N T 6�T `s8 TXT Æ� }U W S 8 6 ¶$6 W 6 L?N T U T=< BPG T # ' # T�UMV WIX�7 6 8��� ` '�� O F `�� U�� J D M ' S � T ��� O F `�� W�� J D M ' T � T Q
> G 6:6 8 � + � J D M E S � U T S T � [ 6?>�6 8FCF7 S 8 6 F Q�@ 6»¶ 8�7 6 8 9 [ 6?>G6 8DCF8 <N6�T Ç U 7 @ 6 W 6:6 Q 6 8FL?N T 6 @0Æ : 8N9d8 @ 8F7 @ �6 8 T 6 998 @�S 6 9 ¶ 8 U 9�; 8 T S 8DQ?8 6 W @ 6 Ç 8�W5`cG u Q = 6 @5@ 6 8 UA~ O N Q r�Q�R�R
R.Q +�� T Æ K 7 @ D�� S 6 W �48 @ 6 W;` T G @ 6�T	6 8 T 6 7= T G @ 6�T 7 D U T S"! Q <$#_O N Q�R�R�R.Q +�� T E 75G»7 6 8�% � J ! Q < M ` ' _ WRJ ��� ' < I&� � P ' ! M Æ� }U W 6 8 T 6�Tu6 6 CF8 606 8 <N6�T = T G @ 6�T D 7 6 8(' � ' O D T E ~ 8cCFCF7 D 6 8 T�¶ C 8 @5@ 8F7 @0Æ % G T 7 @ 7 6 8(' � S 8 6 Ç 6�T=<N6
S 6 W ¶ C }8 @;@ 6 W E S 8 6 BPG T D 8 6 7 @ 8N9 9 6�T Æ

= �*) O r4Q�R�R�R.Q�S=T $ 7 6 8 S 8 6 Ç 6�T=<N6 8cCFC 6 W�8 T ' � BPG�W;`cGD9E9 6�T S 6�T¶ 8 T S 6�T Æ � }U W ! #_O N Q�R�R�R.Q +�� T 7 6 8+ � c J ! M ` ' _ WRJ]JHK Q�Y:M # = �YI&�,� ' ! M ' _ W J.-0/ # ' � ` �,1 ' +�� I2�,� ' ! M
R
K 7 @ D 6 8 TY¶ C 8 @;@ E 75G < 8FC @ G u 6�T 7;8DL?N @ CF8DL?N"+ � c J ! M '4365 V $ G Æ% 6 8�7 S 8 6 � }8 T=<N6 S 6 W9878 T @ 6 Q > 8F75L?N 6�T S 6�T·6:6 8 S 6�T 8 T G @ 6�T Æ b 8LW ` }G TXT 6�T % � J ! Q < M 6 6 W 6 L�N T 6�T'E
8 T S 6 9 > 8LW�}U 6:6 W S 8 6 ^]T Qs8PN=C$: S 6 W ¶ 8c7 6�T'E S 8 6 8 T·6 6 8 S 6�T 8 T G @ 6�T 7 @ 8 9E9 6�T'E C 8�W @ 8 @ 8FG T 8 6 W 6�T Æ b 8LW6 W5N:8cC @ 6�T S 8 TXT `% � J ! Q < M ' f,; Q=< 5 V?>A@}B � fhe2C < M V 5 �D>�E $ GE@ F ! :6G F +��DHI!< H :,G d F rÉ G $ G dDJ r � c a ELKNM B ddLJ�c�H�c a EOK M 5 E B dOJ r H a EOK M >�E B dDJ�c �ia ELK M $ G E 5 EO>	� B
y�7S7 6 8 D 6 8 T 8 T G @ 6�T 998 @ Q >G6 8DPi8cL?N�`cGD9 9 6�T*Q U T SSR#Æ yz7 ~ GPC < @�S 8 TXT 998 @9S 6 W�Ç 8�W5`�G u Q y�8 <N6�T 75L?N:8 ~H@
BPG T � ` + � c J ! M ' _ WsJ]JHK Q�Y:M # =$T I&�,� ' ! M � _ W J]JHK Q�Y:M # =$U I2��� ' ! MHi_ W J]JHK Q�Y:M # =$T ³ = U I2�,� ' ! M' $ G} > � M J % T J ! Q < M d + T c J < M � % U J ! Q < M d + U c J < M MHWV $ G} B � M % T J ! Q : M d + T c JA: M�X d,V $ G} Y � M % U J ! Q n M d + U c J n MZX� }U W S 8 6 b U WMQ 6 C\[ < 8FC @ ` # T�UMV WIX ' $ G} 5�� M F +��! G d F rÉ G 5 d F cÉ G $ G E 5 d +�] c J ! M

c ¾



Ç�8 @�S 8 6 7 6�T � G�W]9 6 C T `#}G TXT 6�T�> 8 W # ' # T�UMV WIX 6:6 W 6 L�N T 6�T'E 8 T S 6 9 > 8LW$+��c J R M BPG T S 6�Ti¶ CH}8 @5@ 6 W T 8 U 7 <N6 Q
N 6�T S 6 8F7�Q U W b U WMQ 6 C E S 6�T9¶ 8 U 9�8 T1T 6?< 8 @ 8FB 6 W o 6 8 @ WM8FL�N @3U T=< S;U WML?N=C 8 UA~ 6�T S Eo6:6 W 6 L�N T 6�T Æ : 8 6 �g8 UA~ Q 6 8 @
S 8 6 7 6 7(� 6 W ~ 8PNXW 6�T 7�8F7 @ G u 6�T 7;8DL?N @ CF8DL?N9CF8 T 6 8�W�8 T S 6 W ^]T Qs8PN=C S 6 W ¶ C }8 @5@ 6 W U T S C GPC � T GD9d8 8�C�8 T S 6 W
� }8 T=<N6
S 6 7 _ WM8 9 6 WM7 Æa�c U T S a $ C 8c757 6�T 7;8DL?N }8AN T CD8FL?N > 8 6 # 6 6 W 6 L?N T 6�T Æ ^ U L?N�N=8 6 W�`cG T 7 @ W U 8 6 W 6�TY> 8LWh[ 6?>G6 8FCD7 6 8 T 6 998 @
S 6 9 ¶ 8 U 9,; 8 T S 8DQ?8 6 W @ 6 Ç 8�W;`cG u Q 8 6 @5@ 6 � � 6 Q > Æ � � � E 75G S 8 �Y> 8LWj8 T J � �1 M 1 N � W 6 Q > Æ J � � �1 M 1 N � W8 6 C 6 7 6�T ` }G TXT 6�T'E G 6 S 8 6 y W 6 8 <�T 8F757 6	6 8 T @ W 6 @ 6�T'E S 6 W 6�T b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ 6�T a�c 6 Q > Æ a $ 8 T=<H606:6�T Æb 8 W�` }G TXT 6�T S 8 TXT�> 8 6 S 6 W S 8 6 Ç 8�W5`�G u Q y�8 <N6�T 75L?N:8 ~H@ BAG T � � 6 Q > Æ � � � 6:6�T U=@ Q 6�T'E U 9 aXc 6 Q > Æ a $ Q U6:6 W 6 L?N T 6�T Æo U W ¶$6 W 6 L?N T U T=< BPG T a c ' C UMV W�V UMV � B 6 W >G6�T S 6�T�> 8LW ~ GAC <H6�T S 6 998 @ ;�8 T S 8FQ?8 6 W @ 6 Ç 8�W5`�G u Q 8 6 @5@ 68 UA~ O N Qsr4Q�R�R
R.Q � T J `� �� ` ' J � O F ` � U � J�� M ' S � T Q � O F ` � WZ� J�� M ' T � T Q � O F `�� � � J�� M ' T � T MK 7 @ � � S 6 W �48 @ 6 W5` T G @ 6�T S 6 7 8 T G @ 6�T 7�� E 75G < 8FC @

_ WRJ � �� ' J ! Q < Q : M I�� �� P ' J ! � Q < � Q : � M]M '�� � J ! � Q ! M d � � J < � Q < M d � � J.: � Q : MIQ
> G 6:6 8 � � J R Q�R M <N6�T 8 U 75G S 6Ie+T 8 6 W @ 8D7 @ > 8 6 % � J R Q�R M E 8 6 6 Wi998 @ � 7 @ 8 @5@�+��MÆ^ U � 6 W S 6 9�7 6 8 + �$ J ! Q < Q : M ` ' _ W J`JHK Q�Y:M # = �	� JHK Q ² M # = �YI&� �� ' J ! Q < Q : M]M
RK 7 @ � 6 8 Ti¶ C 8 @5@ E 75G ~ GPC < @ + �$ J ! Q < Q : M '43 T 5 V >kV B X�V T GaV GFV G X Æ% 6 8 T U T > 8 6 S 6 W
� S 6 W\�48 @ 6 W5` T G @ 6�T S 6 W 8 T G @ 6�T Q U T S R#Æ � }U W S 8 6 � G�W]9 U CF8 6 W U T=< S 6 W - 6 ` U WM7;8DG T 7 Q< C 6 8FL�N U T=< Q U W ¶46 W 6 L�N T U T=< BPG T + �$ J R Q�R Q�R M B 6 W >G6�T S 6�T»> 8LW S 8 6l^´6 `'}U WMQ U T=< _ W 5 > B J�� M ` ' _ WRJ�� I2� �� 'J ! Q < Q : M`M Æ Ç�8 @ S 6 W Ç 8HW5`cG u Q y�8 <N6�T 7;L�N:8 ~H@ BPG T � � U T S S 6 W�y�8 T 75L?N=C U � Q ^ U 7;75L�N=C U � Q � G�W]9 6 C 6 W5N:8cC @ 6�T> 8LW `+ �$ J ! Q < Q : M ' _ W 5 > B
� JHK Q�Y:M # = T � JHK Q ² M # = T�� � _ W 5 > B
� JHK Q�Y:M # = T � JHK Q ² M # = U��� _ W 5 > B
� JHK Q�Y:M # = U � JHK Q ² M # = T�� � _ W 5 > B�� JHK Q�Y:M # = U � J�K Q ² M # = U��H#_ W 5 > B
� JHK Q�Y:M # = T ³ = U � JHK Q ² M # = U�� H6_ W 5 > B
� JHK Q�Y:M # = T � JHK Q ² M # = T ³ = U��H#_ W 5 > B � JHK Q�Y:M # = T ³ = U � JHK Q ² M # = T � HV_ W 5 > B � JHK Q�Y:M # =$U � JHK Q ² M # =$T ³ = U �� _ W 5 > B � JHK Q�Y:M # = T ³ = U � JHK Q ² M # = T ³ =$U �' _ W 5 > B � JHK Q�Y:M # = T � JHK Q ² M # =$T � � _ W 5 > B � JHK Q�Y:M # = T � dK_ W 5 > B � JHK Q ² M # = U �� _ W 5 > B � JHK Q�Y:M # = U � d�_ W 5 > B � JHK Q ² M # = T � � _ W 5 > B � J�K Q�Y:M # = U � JHK Q ² M # = U �H#_ W 5 > B � JHK Q�Y:M # = T � dK_ W 5 > B � J�K Q�Y:M # =$U � JHK Q ² M # = U �H#_ W 5 > B � JHK Q�Y:M # = T � JHK Q ² M # =$T � dK_ W 5 > B � JHK Q ² M # = U �H#_ W 5 > B � JHK Q�Y:M # = T � JHK Q ² M # =$T � dK_ W 5 > B � JHK Q�Y:M # =$U �H#_ W 5 > B � JHK Q ² M # =$T � d�_ W 5 > B � JHK Q�Y:M # = U � JHK Q ² M # =$U �� _ W 5 > B � JHK Q�Y:M # = T � JHK Q ² M # =$T � dK_ W 5 > B � JHK Q�Y:M # =$U � JHK Q ² M # = U �

c��



� }U W�� #_O Q Q R T < 8FC @ `
_ W 5 > B J]JHK Q�Y:M # = � M ' $ G} Y � M % � J ! � < Q n M d + � c J n M
_ W 5 > B J`JHK Q ² M # = � M ' $ G} Y � M % � J ! � : Q n M d + � c J n M

_ W 5 > B J]J�K Q�Y:M # = � � JHK Q ² M # = � M ' G}5�P V > P V B P � M � � J ! Q ! � M d � � J < Q < � M d � � JA: Q : � M d + �$ J ! � Q < � Q : � M
b 8LW 6:6 W 6 L?N T 6�T S 8 TXT

aXc ' C TaU_V W?V U_V � X ' G}5 V >kV B � M _ WsJ � �] ' J ! Q < Q : M]M d +�]$ J ! Q < Q : M' G}5 V >kV B � M F �! G F �< G F �:2G d F rÉ G 5 �D>	� B d F cÉ G J G E 5 EO>�E B d +�]$ J ! Q < Q : MIQ
8 T S 6 9 > 8 W E 8 U 7 <N6 N 6�T S BAG T S 6�Ti¶ C }8 @5@ 6 W T'E 8 @ 6 W`8 @ 8FB + �$ J ! Q < Q : M ~ }U W [ 6 S 6�T 8 T G @ 6�T � U T S [ 6 S 6 77og8PN Q
C 6�T @ WM8 C 6 C!J ! Q < Q : M # O N Qsr4Q�R
R
R Q � T J 6:6 W 6 L�N T 6�T Æ� }U W S 8 6 ¶$6 W 6 L?N T U T=< BPG T a $ ' C UMV W�V W�V � 7 6 @ Q 6�T�> 8LW� � �� ` ' J � O F `�� U�� J � M ' S � T Q� O F `�� � � J�� M ' T � T Q� O F `�� WZ� J � M ' T � m' S � T Q� O F `�� WZ� J � M ' S � m' T � T Q� O F `�� WZ� J � M ' S � ' T � T M
U T S + �$ J ! Q < Q : Q n Q a M ` ' _ WsJ O J�K Q�Y:MIQ J YJQ ² M�T ) = �CI2� � �� ' J ! Q < Q : Q n Q a M`M�R
b 8LW <N6 N 6�T S 8 TXT]<N6�T 8 U 75G·BPG
W > 8 6u6 6 8 S 6 W ¶$6 W 6 L�N T U T=< BAG T # U T S a c EO>G6�TXT 8 U L�N�998 @ 9 6 NXW- 6 L?N 6�T 8 UA~ > 8 T S�Æ J : 8 6 6 8{8F7 @ Q U 6:6 8cL?N @ 6�T'E S 8 � S 8 6 8�GoG�W S 8 T 8 @ 6�T BPG T � � � 8 9 � 6?<N6�T 7v8 @ Q�Q U�S 6�T8�G=G�W S 8 T 8 @ 6�T BPG T � � 7 @ GoL?N:8c7 @ 8D7;L�N 8 6 N }8 T=< 8 < 758 T S�Æ Mb 8LW 6 W5N:8cC @ 6�T S 8N9d8 @ 8cCF75G 8 U L?N ~ }U W a c U T S a $ ¶$6 W 6 L?N T U T=< 7;B 6 W ~ 8PNXW 6�T'E S 6 W 6�T � 8 UA~ Q 6 8 @ CF8 T 6 8HW�8 T
S 6 W ^DT Qs8PN=C S 6 W ¶ C }8 @;@ 6 W U T S�C GPC � T GD998 8cC�8 T � 8F7 @0Æ K Ti6 8FGPCFG < 8D7;L�N�7;8 TXT BPGPCFC 6�T_% Q 6�T 8�WM8 6�T CF8 6?< @ � 6 @ > 86:6 8 r N E U T S # E a c U T S a $ 758 T S 8 T 8P`AQ 6 C=@ 8 6 C 6 W!o 6 8 @ 6:6 W 6 L?N 6�To6 8HW J�B < C Æ ^r6 75L?N T 8 @;@�+�Æ,+�Æ +�Æ rsM Æ
¦�§�¦�§�¦�§�¨ s �H
 $&�	�������"�	�
� 9 U T 7 6 8 T 6�T yz8 T S W U L�` BPG T # E aXc U T S a $ Q U B 6 WM75L?N:8 ug6�T'E�6:6 @ W`8cL�N @ 6�T > 8LW S 6�T 8 T ^r6�6 8FC S;U T=< +�Æ +
S 8�W <H6 7 @ 6 CFC @ 6�T_% @ 8N9E9 6 8 U 9 Æ b 8LW <N6 N 6�T BPG T 6 8 T 6 9 _ WM8 9 6 W S 6 W � }8 T=<H6 r N E:6 8 T 6 W : P ^ S 6 W�� }8 T=<N6

c��



C D EB

0,02

0,01

0,02

0,04

0,05 0,05

0,03

0,09

A

���������	��

���Z���L�
���9�����+24'Aj j1�)'�
=j���F��<Q *

�.Q��k'	� '
���9����
 '
� %5� 7 'H� %5���O%�&�q�'H�;24% � %P��%�

24%�2�71��'
�
'�
)Q �H%�&&q�'��;24%�E+&(F 8#'/J.%��/Ek�Y'H2�> %����;% >R
=j ��'�&('Pjb%524%�& 7 �9F�� J3J.F��X����%5&324%5���	24%]�]�X>.'/I�� '����<
�24'H24��F��O%��
%����;@A��& -/%��k�

r N	� U T S BPG T	6 8 T 6 9 ^ 9 C CF8 e `s8 @ 8FG T 7 6:6 W 6 8�L?N�BPG T c N4N�N ¶ 8c7 6�T C 8H8�W 6�T 8 U 7 Æ : 8 676 W > 8�W @ 6 @ 6 ^]T Qs8PN=Cg8 T
¶ 8 T S 6�T 6 8 T 6 7 : P ^ Q % @ W`8 T=< 7 CF8 6?< @ 8cCF75G 6:6 8 r N � d J r�� É M $�� d�c N�N�N � + Q ��Æo U T }8�L�N=7 @ 6 8 T 9E8�C�75L�N }8 @ Q 6�TY> 8LW S 8 6 � W }G � 6�T G�W S T U T=<N6�T BPG T # E aXc U T S a $ 998 @ 6 8 T 6 W < WMG 6 N 6 UAQ
WM8F7 @ 8F75L?N 6�T }� 6:6 WM75L?N=C 8 < 73W 6 L�N T U T=<�E U 9�9 6 NXW � 6 ~ }U N=C S 8 ~ }U W�Q U 6:6 `cG 9E9 6�T'ES> GcBPG T # E aXc U T S a $8 6 N }8 T=<N6�T Æ : 8 6�^ U 757v8 <H6�T S 6 W T }8cL�N=7 @ 6�TZ^r6 7 }8 @ Q 6 758 T S 8 T S 8 6 7 6 9 % 8 TXT 6 Q U B 6 WM7 @ 6 N 6�T Æ b 6 W�758FL?N T U W
~ }U W S 8 6 y W <N606XT 8F757 6 8 T @ 6 W 6 7;758 6 W @ E ` 8 TXT S 8 6 T }8�L�N=7 @ 6�T ^´6 7 }8 @ Q 6 }U 6 6 WM7 C WM8 T=<N6�T Æ� W 6 8 ~½@ 9E8 T W 6 8 T Q UA~ }8cCFCF8 < Q >G6 8 ¶ C }8 @5@ 6 W � U T S ��N 6 W]8 U 7 E 75G U T @ 6 WM75L?N 6 8 S 6�T 758FL?N 6 6 8 S 6�T�6:6 8 Q
S 6�T S 8 6 ¶ 8c7 6�T 8 T U T=<N6 ~ }8PNXWm[ 6 S 6 W Q 6 N T @ 6�T _ GP7;8 @ 8DG T'E S 8 S 8 6 998 @5@ C 6 W 6 : 8F7 @ 8 T Q�Q > 8F75L?N 6�T Q >�6 8
¶ C }8 @5@ 6 W T 8 T S 6 W � W }G � 6�T G
W S T U T=< BPG T r��:r N CF8 6?< @0Æ : 8 6 b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 �76 8 T 8 T � BAG�W5N:8 T S 6 QT 6 7 r N 6 W Q Ç U 7 @ 6 W 8 T � T G=L?N�8 T @ 8P` @ 8F7 @ E 8F7 @ 8�CD7;G U T=<N6 ~ }8PNXWjJ ¼��:r N M c � � N Q c L Æ : 8 6 6 W > 8HW @ 6 @ 6!^]T Qs8PN=C
8 T B 6 WM75L?N=8 6 S 6�T 6�T 8 T S 6�T�¶ C }8 @5@ 6 W T BAG�W5N:8 T S 6�T 6�T r N Q 6 W Q Ç U 7 @ 6 W T 8 T 6 8 T 6 9 % 8 @ 6 8F7 @ 8cCF75G U T=<N6 ~ }8PNXWr � É!d N Q c L � + Q L Æ

: 8 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � 8 T + N 8 U 7 <N6?> }8AN=C @ 6�T _ GA758 @ 8FG T 6�T S 8 6¸¶ 8c7 6�T�6:6 8 � U T S � }U 6 6 W Q6 8 T 7 @ 8 9E9 6�T'E 8F7 @\U T=<H6 ~ }8PNXW J ¼��:r N M $�� � N Q r +�Æ y�8 T 6 ¶ 8 T S 6PE S 8 6 8 T�6 8 T 6 9 ¶ C 8 @;@ BPG�WMCF8 6?< @ E 8D7 @ 8cCF75G
8 T U T=<N6 ~ }8PNXW É&d N Q r + � N Q L >G6 8 @ 6 W 6�Tu¶ C }8 @5@ 6 W T BPG�W;N:8 T S 6�T Æ � }U W	JHK Q�Y:M # O � Q�R�R�R.Q�S=T $ 998 @ Y H K #O r�Q�R�R�R�Q�S e fhg T < 8 6 @ 6 7i8cCF75G U T=<N6 ~ }8PNXW L��:r4Q L � c Q c B 6 WM75L?N=8 6 S 6�T 6 Ç U 7 @ 6 W C 8N8�W 6 J � U J�� M
Q � W J�� M]M 998 @
� # =@? Æ : 8 6 b 8PNXWM75L?N 6 8 T CF8DL?N�` 6 8 @ E S 8 � 6 8 T 6 7 S 8 6 7 6 WSÇ U 7 @ 6 W C 8N8�W 6!6 8 T 6 ¶ 8 T S 6 8D7 @ E 8F7 @ 8cCF75G U T=<N6 ~ }8PNXW
c Q c d J r�� É M $�� � c d r N E c $ '&` x# Æ

� T�6 8 T 6 9 ¶ C 8 @5@ <N606:6 6 7 6 8 T 6 ¶ 8 T S 6 JHK Q�Y:M Æ : 8 6E6 W > 8�W @ 6 @ 6 ^]T Qs8PN=CG8 T�¶ C }8 @;@ 6 W T'E 8 T S 6�T 6�T 8 T
S 6 W % @ 6 CFC 6 K S 8 6 _ WM8 9 6 WM7 6 �XU 6�T Q S BPG�WMCF8 6?< @ E 8D7 @]S 8 TXT U T=<N6 ~ }8ANXW L�� + Q L ' +�Æ : 8 6 6 W > 8HW @ 6 @ 6!^]T Qs8PN=C
8 T B 6 WM75L?N=8 6 S 6�T 6�Ti% 6 �GU 6�T Q 6�T 8 T 6 8 T 6 W 8 U 7 <N6?> }8PN=C @ 6�T % @ 6 CDC 6 ² m' Y 998 @ ² H K #iO � Q�R�R�R.Q�S e fhg T 8 T
S 6�Tu6 6 8 S 6�Tu¶ C }8 @5@ 6 W T 8F7 @�S 8 TXT U T=<N6 ~ }8ANXW r � J r H N Q c LNM ' r�Q ¾NL Æ : 8 6 b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 �	6 7
8 T S 6�T�¶ C }8 @5@ 6 W T 6 8 T 6�¶ 8 T S 6 J�K Q ² M < 8 6 @ E�6:6 S 8 T=< @bS 8�W]8 UA~ E S 8 �	6 7 6 8 T 6¸¶ 8 T S 6 JHK Q�Y:M < 8 6 @ E 8F7 @ 8cCF75G

c ¼



U T=<N6 ~ }8PNXW r�Q ¾NL d J r�� É M c � Æ b 8LW 75L?N'}8 @ Q 6�T 8�CD7;G a c S;U WML?N#x a c ` ' x# d r4Q ¾NL d J r�� É M c � � N Q L d r N E�� Æ% 6 8 !KS 8 6 ^DT Qs8PN=C S 6 W ¶ 8 T S 6�T'E S 8 6 Q > 8D7;L�N 6�T S U T S T }U 6:6 W 6 8 T 7 @ 8 9 9 6�T Æ b 8LW <N6 N 6�T S 8pBPG T 8 U 7 E
S 8 � S 8 6 7 T 8FL�N @ 6�� @ W 6 9 Bo8 6 C 6 7;8 T S E 7v8 <N6�T&> 8LW !�� L Æ ^]T=<N6�T GD9E9 6�T'E 8 TE6 8 T 6 9 ¶ C 8 @5@ � 6�� 8F7 @ 8 6 W @ 6 8 T 6¶ 8 T S 6 JHK Q�Y:M Æ : 8N998 @ 6 8 TY¶ C 8 @5@ 998 @ 6 8 T 6 W ¶ 8 T S 6 J ± Q K M 6�� 8F7 @ 8 6 W 6�T `s8 TXT J ~ }U W <N6?> }8AN=C @ 6 7 ± M E 9 U � 8 T
S 6 W % @ 6 CFC 6 K S 8c7 Ç U 7 @ 6 W S T 8cL?N T 9 U=@ 8 6 W 6�T U T S 8 T 6 8 T 6 9 S 6 W ¶ C }8 @5@ 6 W E 8 T S 6�T 6�T 8 T S 6 W % @ 6 CDC 6 K
S 8 TXTjT BPG�W_CD8 6?< @ E 9 U � 6 7�8 T % @ 6 CFC 6 ± 6 8 T S <H606:6�T Æ : 8 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @�S 8 ~ }U W E a $ E 8D7 @ 8�CD7;G 6 @ > 8
BPG T S 6 W � W }G � 6�T G
W S T U T=< J r�� c N M T c � E 5 X d a�c � J r�� c N M�� d aXc E 8 6:6 W=[ 6 S 6�T ~ 8cCFCF7 >G6 7 6�T @ CF8DL?N�`PC 6 8 T 6 W!8cCF7 aXc Æ: 8 a $ 8 T S 6 W U T 7�8 T @ 6 W 6 75758 6 W 6�T S 6�T ^´6 75L?N }8 @ Q U T=< J +�Æ rsM T U W 8 T % U 9E9 6 998 @ a�c 8 UA~½@ WM8 @5@ E=> GPCFC 6�T > 8LW6 7i998 @#S 8 6 7 6 W � 6 7 @ 7 @ 6 CFC U T=< 6 6?>G6�T S 6�T C 8c7;7 6�T Æb 8LW 75L?N'}8 @ Q 6�T 8�CD7;G}

f	�
|
V " � | ~ � \¸f � \ " � É�d S d J S e fhg d # M $ T�
MX� É�d S d J S e fhg d x# M $ � c!d r N E��

} ~p¿ ÀÁpÂ ~PÃÄ ÀIÅ Á ~ � \ f \ " � +!d S d S $e fhg d a c T�
MX� +!d S d S $e fhg d x a c � N Q N ¼ R
� T S 6 W A 8 @ < 8FC @ ` }

f
�
|
V " � | ~ � \¸f � \ " � Éld S d J S e fhg d # M $ � É Q r ��d r N E��} ~p¿ ÀÁ0Â ~PÃÄ ÀIÅ Á ~ � \¸f#\ " � +!d S d S $e�fhg d a�c � N Q N ¼:r0¾

: 8 6 7 6 b 6 W @ 6 N:8 6 6 8FL�N�998 @�S 6 9 >G6 8 @ 6 W G 6:6�Ti6 6 75L?NXWM8 606:6�T 6�T � 6 W ~ 8ANXW 6�Ti6 6 W 6 L�N T 6 @pÆ : 6�T `cGD9E9 6�T��
@ 8 6 W @ 6�T R��	� ��� U 6 CDCFL?G S 6 S 6 7 S 8cQ U <N6 75L?NXWM8 606:6�T 6�T R GD9 CXU=@ 6 W C WMG < W]8N9E997�N:8 6 6 8FL�N98 9 � T @ 6 W T 6 @�U T @ 6 WTVUOUAWYX2Z[ZO\	U^]/_1TY`ba/cAUATY`bdOe5f�� gOh c3e^i g d h Uj`lk/m[Z3n/m"d[U�m[Z"a�m	UOoVp[m h Z k�fA\ \1W hAq \r`bT^U3asp 8 6=<N6 C 6?< @pÆ : 8c7 _ WMG �< W]8H9E9 6:6�T }G @ 8 < @ 6 Q U W ¶$6 W 6 L?N T U T=< S 6 W 6:6 8 S 6�T b 6 W @ 6 8 UA~ 6 8 T 6 W � _ � b G
W5`P7 @ 8 @ 8FG T	606 6�T 75G > 8 6 8 UA~6 8 T 6 9 _ R 9d8 @ 6 8 T 6 9 � T @ 6 C _ 6�T @ 8 U 9 r N�N _ WMGPQ 6 7;75G�W U T=<N6 ~ }8PNXW 6 8 T 6 Ç�8 T U=@ 6 Æ Ç�8 @ S 6 9 _ WMG < W`8N9E9]C 8c7 �
7 6�T 7;8DL?N S 8 6 b 6 W @ 6 # U T S a�c ~ }U W 6:6 CF8 606 8 <H6 B 6 W > U WMQ 6 C @ 6PE 998 @ 878 T @ 6�T C }8 T=<N6�T B 6 WM7 6 N 6�T 6r¶ 8 T }8�W 6 }8 U 9 66:6 W 6 L�N T 6�T Æ� 6 WMC }8 T=<N6 W @ 9E8 T S 8 6 878 T @ 6�T S 6 7 ¶ 8 U 9 6 7 U 9 S 6�T � 8A` @ G
W r N E 75G 6 W5N }8cC @ 9 8 T S 8 6 y�W <N606XT 8F757 6
� Q ��É�cbd r N E�� U T S N Q N � ¼ � E B 6 W5` }U WMQ @ 9E8 T N=8 T=<N6?<N6�T S 8 6 878 T @ 6�T 998 @9S 6 9 � 8P` @ G�W r��:r N 7;G 6 W5N }8cC @ 9E8 T¾ Q r ��d r N E
� U T S N Q N + ¾NL Æ: 8 9 8 T 8 T S 6 W ¶ 8FGPCFG < 8 6 9 6 8F7 @ 6�T 7!8 UA~ 6 8 T 6 9 % 8 <�T 8 e `s8 T Q T 8DB 6 8 U BPG T 998 T S 6 7 @ 6�T 7 ¼HL�� 8�W 6:6 8 @ 6 @ E
8F7 @�S 8 6 � T ~ G�W`9E8 @ 8FG T'E S 8 � S 6 W A G @ 8cCFB 8�WM8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L�N 6�T S 6 9 � 6 8 T 9dG S 6 CFC U T S<S 6 9 N:8 T S �
N:8 6�6 8�W 6�T Ç�G S 6 CFC�`PC 6 8 T 6 W < C 6 8FL?N ¼�� 8F7 @ E T 8FL�N @ 6:6 75G T S 6 W_7 6 6 ~ W_8 6 S 8 <N6�T S�Æ : 8c7 ¶$6 8F7 C 8 6 C�Q 6 8 < @ 8cCF75G E
S 8 � 998 T S 6 7 @ 6�T 7 6 8 T 6 S 6 W ~ GPC <N6�T S 6�T � W]8 <N6�T Q U 6 6 [ 8AN 6�T 8F7 @ `

� � 7 @�S 6 W � T @ 6 W_75L�N=8 6 S Q > 8F75L?N 6�T�\ U T S |n8 T¸6 8FGPCFG < 8F75L?N0W 6 C 6 B 8 T @ 6�T % Q 6�T 8�WM8 6�T Q U < WMG ��E 8cCF7 S 8 �9E8 T 8aN T B 6 W T 8cL?N=CH}8c75758 <N6�T S }U W ~H@ 6 I
� � 7 @#S 6 W A G @ 8cCFB 8�WM8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L?N 6�T�\ U T S | 6 8 T 6 Q U ~ 6 8 T 6 Ç 8 � 6 8 T N 6 8 @ ~ }U W S 8 6 6 8FGPCFG �

< 8F75L?NiW 6 C 6 B 8 T @ 6�T � W]8 <N6 7 @ 6 CDC U T=<N6�T I
É N



� � 7 @#S 8 6�^r6 75L?N'}8 @ Q U T=< J +�Æ r M Q U < WMG 6 I
� T ^r6 75L?N T 8 @;@ +�Æ,+�Æ,+�Æ + >�6 W S 6�T�> 8LW&7 6 N 6�T'E S 8 � 6 7 T 8FL�N @ 8 T S 6 W � WMG 6 N 6 8 @bS 6 W ^r6 75L?N }8 @ Q U T=< CF8 6?< @ `: 6 W A G @ 8cCFB 8HWM8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L?N 6�T]\ U T S | 8F7 @ 8 T G 6 8 <N6 9 ¶$6 8F7 C 8 6 C @ 8 @ 7 }8�L�N=CF8FL�N < W }G � 6 Wj8cCF76 7 > }U T 7;L�N 6�T 7 >G6 W @ > }8�W 6 Æ P 8 @ }U WMCF8FL�N 8F7 @]S 6 W A G @ 8�CDB 8�WM8 8 @ 8FG T 7X8 6 7 @ 8 T S Q > 8F75L�N 6�T \ U T S | 6 8 T 6 ~ }U W
Bo8 6 C 6 � W]8 <N6 7 @ 6 CFC U T=<H6�T Q U ~ 6 8 T 6 Ç 8 � 6 8 T N 6 8 @0Æ b 8LW > GPCFC 6�T 8 6:6 WS8 T S 8 6 7 6 9 878 C 8 @ 6 C W 6 C 8 @ 8FBK8cCFC <N6 9 6 8 T
6 C 6 8 6 6�T U T S U T 7 T 8FL�N @ 8 UA~ Q U 7 C 6 Q?8 6 CFC 6!^]TP>G6�T S;U T=<N6�T S 6 W - ^ _ : � _�� - 6 6 75L?NXW }8 T ` 6�T Æ b 8LW >G6 W S 6�T
S 8PN 6 W&8 T ^´6 75L?N T 8 @5@M+�Æ c 6 8 T Ç�G S 6 CFC U T @ 6 WM7 U L?N 6�T'E 8 T S 6 9 6 6 7 @ 8 9E9 @ 6 ^´6 N }8 T=< 8 < ` 6 8 @ 6�T Q > 8F75L?N 6�T
S 6�Tu¶ 8 T S 6�T�6:6 Wp}U L�`A758FL�N @ 8 < @ >G6 W S 6�T'E S 6 W 6�T � 6 W T 8cL?N=CH}8c75758 < U T=<�6:6 8 | G ug6�T 758FL�N @ CF8FL�N 6 8 T 6�T�< WMG � 6�T^DT @ 6 8FC�Q U 9 A G @ 8cCFB 8�W_8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L?N 6�Ti\ U T S | 6:6 8 @ W }8 < @0Æ � T 878 C 8 @ 6 C c >G6 W S 6�T > 8LW S 8 TXT6 8 T 6 6:6 7 @ 8 9E9 @ 6 8�C 8c757 6 BPG T � W]8 <H6 7 @ 6 CFC U T=<N6�T 8 T 7 ^ U <N6 ~ 8c757 6�T'E ~ }U W S 8 6 758FL�N S 8 6l^´6 N'}8 T=< 8 < ` 6 8 @ 6�T 8 T
Bo8 6 C 6�T � }8cCFC 6�T 8�CD7 B 6 W T 8cL?N=C }8c75758 <o6 8�W N 6 W]8 U 757 @ 6 CDC 6�TY>G6 W S 6�T Æ

¦�§�¦�§�¦�§�¦ s �H
'� � 
��?� � ��«�¬A­ � �'
�®#�������� n tsu J \ Q | M
� 9 S 6 W	8N9 y T S 6 BPG T ^´6 75L?N T 8 @5@]+�Æ,+�Æ,+�Æ r 8 UA~ <N6?> G�W ~ 6�T 6�T � W]8 <N6PE G 6 S 8 6_^r6 75L?N }8 @ Q U T=< J +�Æ rsM Q U< WMG 6 7 6 8 EGT 8�L�N=Q U <N6 N 6�T'E 7 U L?N 6�T > 8LW T U T T 8cL�N 6 8 T 6 W U T @ 6 W 6�TZ^r6 75L?N'}8 @ Q U T=< BPG TZn tsu J \ Q | M Æ b 6?<N6�Tn t�u J \ Q | M ' 7 U:C�� < < � V c V � � � @ Á���� � V c
	�� ��
 J \ M H ��
 J�| M � 6 W5N:8�C @ 6�Tr> 8LW ~ }U W�[ 6 S 6 7�75GPCFL�N 6 
 S 8 6b^r6 75L?N }8 @ Q U T=<n t�u J \ Q | M � � ��
 J \ M H ��
 J�| M � Æ b 8LWS7 U L�N 6�T 8cCF75G 6 8 T 
 E 75G S 8 � S 8 6 W 6 L�N @ 6!% 6 8 @ 6 S 8 6 7 6 W � C 6 8DL?N U T=<
9 }G < CF8FL?N=7 @ < WMG � > 8LW S�Æ : 8 6r6 8F72N 6 WM8 <N6�T }� 6 6 WMC 6?< U T=<N6�T C 6?<N6�T T 8PN 6PE 
�7;G Q U[S 6Ie+T 8 6 W 6�T'E S 8 � 
 J \ M S 8 6
� T S 8�`s8 @ G�W ~�U T ` @ 8DG T S 8 ~ }U W > 8LW S E S 8 � 6 8 T _ 8N8�WEJ � Q µ M #�� $ 998 @ � m' µ #���f U T S \¸f ' \ "_' r6�� 8F7 @ 8 6 W @0Æ b 8LW 7 6 @ Q 6�T 8cCF75G ~ }U W�� #]O N Q r�Q + Q�R
R
R T | `


 J�� M ` ' � r ~ 8cCFCF7 -gJ � Q µ M #�� $ Q � m' µ�#���f ` � f d � " m' NN 75G T 7 @
y�7 < 8DC @�S 8 TXT

��
4J�| M � }/ ~p¿ À 0ÁpÂ ~PÃÄ ÀIÅ Á ~ | f | "&' r+ } ~p¿ ÀÁpÂ ~PÃÄ À�Å Á ~ | f | " � +!d S d J S e�fhg d # M $ R
��
 J \ M B 6 W T }U T ~½@ 8 < 8 6 Q U 75L?N }8 @ Q 6�T'E 8F7 @ 6 @ > 8c7 S 8 ^¸Q?8FC 6 W Æ % 6 8 S 8cQ U�� ` ' O�O � Q µ T � ��� � m' µ #���f T
U T S�~ }U W O � Q µ T # � 7 6 8¯° < f V " @ ` ' \¸fA\ " U T S . ` '��� �"! °  Æ t@ug6�T 758FL?N @ CF8FL?N < 8DC @ `

��
 J \ M ' _ W JA-  �#! °  m' N M ' _ WsJ . $ N M
b 6�TXT S 8 6 ^r6 N'}8 T=< 8 < ` 6 8 @ 6�T Q > 8F75L?N 6�T S 6�T °  T 8FL?N @ Q U 7 @ 8�W5`r7;8 T S E S 8 TXT 8D7 @ . 8 TXT }8PN 6 W T S _ GP8F7575G T��
B 6 W @ 6 8FC @ Q U 9 _ 8HW]8N9 6 @ 6 W 7&% ` ' � . ' �  �'°  ' c$ � � \¸f#\ " � S d S $e�fhg d J a�c �ia $ M U T S 6 7 < 8FC @
��
 J \ M � r H a EOK"' � r H 6�� C J H S d S $e fhg d J a c � a $ M]M Æ � }U W U T 7 6 W ¶$6 8F7 C 8 6 C�8 T_^´6 7;L�N T 8 @5@ +�Æ,+�Æ,+�Æ r> }U W S 6 S 8c7 6:6 S 6 U=@ 6�T `n t�u J \ Q | M � � ��
4J \ M H ��
 J½| M � � r H a E � V �)( � H + Q N ¼ d r N E�� � É Q É �

É r



: 8 6 6 8 6 C 6 8 6 @ T G=L?N9Q U `AC½}8HW 6�T'EP> 8 6�< U=@AS 8 6 � 6 W @ 6 8FC U T=< BPG T . S;U WML�N S 8 6 _ GP8F7575G T�� � 6 W @ 6 8FC U T=< 8 C:C WMG �� 8 9d8 6 W @ > 8LW S�Æ b 8LWrB 6 W >�6�T S 6�T S 8cQ U > 8 6 S 6 W S 8 6 � N 6�T�� % @ 6 8 T�� Ç 6 @ N=G S 6 J <H6�T 8 U 6 W <N6 7v8 < @ A N 6 G�W 6 9r N Æ ^ 8 T»¶ 8�W 6 G U W %52 '��L�"E r0¼P¼ + M ` � }U W O � Q µ T # � 7 6 8 � < f V " @ ` ' O�O�� Q 3 T # � � O�� Q 3 T ³ J ��f�� � " M m' l T Æ: 8 TXT 758 T S °  U T S °�� G ug6�T 758FL?N @ CF8FL?Ni7 @ GoL?N:8c7 @ 8D7;L�N U T 8 6 N }8 T=< 8 <�E ~ 8cCFCD7 v m# �  8F7 @0Æ ^ CF75G < 8FC @ `
��� _ WRJ . $ N M H J r H a EOK ' M ��� � n tsu J��7J . M
Q _ G:J 7 % M]M � }

 �"! V � �"!
	 �'°  �'° � � }
	 ¿ ��PÂ 	 ÃÄ �=Å � 	

��°  ° �

¶$6 8 9 ^´6 75L?N'}8 @ Q 6�T S 8 6 7 6 W 6:6 8 S 6�T % U 9E9 6�T B 6 W ~ 8PNXW 6�T�> 8 W78 T 8cCFG < Q U ^r6 75L?N T 8 @;@m+�Æ,+�Æ r Æ r Æ : 8 6j6 WM7 @ 6% U 9E9 6 8D7 @ `PC 6 8 T 6 W < C 6 8FL�N Ébd S d S (e fhg d J aXc�� +hd a $ M $ E S 8 6 Q >G6 8 @ 6 `PC 6 8 T 6 W < C 6 8FL�N Ébd S d S�
e fhg d J +hd a 
 � a ( M Æ: 8 6 6 8©8F7 @ a 
 ~ }U W ~ 6 7 @ <N6?> }8PN=C @ 6 K Q ± Q�Y 998 @ N � K � ± � Y � K � S e fhg � S S 8 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E
S 8 � [ 6?>G6 8FCF7 998 T S 6 7 @ 6�T 7 6 8 T�¶ C 8 @5@ 998 @ 6 8 T 6 W ¶ 8 T S 6 JHK Q�Y:M E_6 8 T 6 W ¶ 8 T S 6 J ± Q�Y:M U T S 6 8 T 6 W ¶ 8 T S 6JHK Q ± M 6�� 8D7 @ 8 6 W 6�T Æ a ( 8F7 @�~ }U W ~ 6 7 @ <N6?> }8PN=C @ 6 K Q ± Q�YJQ ² 998 @ N � K � ± � Y � ² � K � S e fhg � S S 8 6
b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � [ 6?>G6 8FCF7i998 T S 6 7 @ 6�T 7 6 8 Ti¶ C 8 @5@ 998 @ 6 8 T 6 W ¶ 8 T S 6 J�K Q�Y:M EN6 8 T 6 W ¶ 8 T S 6 J ± Q�Y:M
U T S 6 8 T 6 W ¶ 8 T S 6 J ± Q ² M 6�� 8F7 @ 8 6 W 6�T Æ b 8LW <N6 N 6�Td> 8 6 S 6 W S 8pBPG T 8 U 7 E S 8 � ` 6 8 T 6�6:6 7;G T S 6 W 6 }^ N T CF8DL?N�` 6 8 @
Q > 8F75L?N 6�T S U T S Tx6:6 7 @ 6 N @�U T S[S 8 � a 
 S 8PN 6 Wz8 9 � 6 W < C 6 8FL�N Q U a ( Q U B 6 W T 8cL?N=C }8c75758 <N6�T 8F7 @0Æ % L?N }8 @ Q 6�T> 8LW a (1S 8 TXT�< WMG 6 S;U WML?N

# $ 8 6'E 75G 6 W5N:8cC @ 6�T�> 8 W ~ }U W S 8 6 Q >�6 8 @ 6 % U 9E9 6 S 8 6 G 6 6 W 6Z^r6 75L�N }8 @ Q U T=<
�ld S d S�
e fhg d # $ Æ � }U W U T 7 6 W&`cG T `
W 6 @ 6 7 ¶$6 8F7 C 8 6 C 6 W5N:8cC @ 6�T > 8LW 8cCF75G � _ WRJ . $ N M H J r H a EOK ' M � �N Q + L�� U T SiS 8N998 @�É Q r ��� n���� J \ Q | M��x¼ Q r0¾�� Æ : 6 W A G @ 8cCFB 8�W_8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L?N 6�Ti\ U T S |
CF8 6?< @ 8cCF75G�8 T U T 7 6 W 6 9 ¶46 8F7 C 8 6 C 8 T 6 8 T 6 9 ¶$6 W 6 8FL?N E S 6 W ~ }U W U T 7 6 W 6 � W]8 <H6 7 @ 6 CFC U T=<iT 8DL?N @ 8P`PQ 6 C=@ 8 6:6 C6 WM75L?N 6 8 T @pÆ

U	��� V �XW d f �]\_\_f7W]e
��aXb \ �_Z cke
f fKgjZ4a]a1h jb7c g �]Z Y � W�gjZGW7mif W]l1m7b7c � � �`f7W ZGW
b 8LW >G6 W S 6�T [ 6 @ Q @ 6 8 T Ç�G S 6 CDC»`cG T 7 @ W U 8 6 W 6�T'Er>G6 CFL?N 6 7 S 8 6 ^r6 N }8 T=< 8 < ` 6 8 @ 6�T 6:6 W }U L?`P7;8DL?N @ 8 < @ E S 8 6
~ }U W S 6�T-< W?}G � @ 6�T[A 6 8FC S 6 7 A G @ 8cCFB 8HWM8 8 @ 8FG T 7v8 6 7 @ 8 T S 6 7iQ > 8D7;L�N 6�Tx\ U T S | B 6 W]8 T @ > G�W @ CF8DL?N]758 T S�Æ% L?N > }8�L�N 6 W 6 ^r6 N }8 T=< 8 < ` 6 8 @ 6�T >�6 W S 6�T B 6 W T 8cL?N }8c75758 < @pÆ b 8 6 758FL?N�Q 6 8 <H6�T·> 8LW S E 7 C 8 6 C 6�T S 8 6 7 6 8 T W 6 �
C 6 B 8 T @ 6�T_% Q 6�T 8�WM8 6�T�6 8 T 6 7;G `AC 6 8 T 6 - GPCFC 6PE S 8 � S 6 W A G @ 8cCFB 8�W_8 8 @ 8FG T 7v8 6 7 @ 8 T S Q > 8F75L?N 6�T S 6 9ÈN=8 6 W�Q U
`cG T 7 @ W U 8 6 W 6�T S 6�T Ç�G S 6 CDC U T S?S 6 9 � 6 8 T 99G S 6 CDC 7 6 NXWr`AC 6 8 T�> 8LW S�Æ : 8 6 }U 6 W_8 <=6 C 6 8 6 6�T S 6 T ^r6 N }8 T=< 8 <��
` 6 8 @ 6�T 758 T S W 6 L?N @ }U 6 6 WM75L?N:8 U 6 8�W Æ

� 8 T @ 6 W S 8 6 7 6 9 Ç�G S 6 CFC�7 @ 6 L�` @9S 8 6 ��G�WM7 @ 6 CFC U T=<#E S 8 � 758FL�N <N6?<N6�T 7 6 8 @ 8 <¸6 6?< }U T 7 @ 8 <N6�T S 6 y�W 6 8 <�T 8F757 6
a 8 T U T 7 6 W 6 9 � 8cCFC S 8c7 y�WM75L?N 6 8 T 6�T BPG T9¶ 8 T S 6�T 8 T�6:6 7 @ 8 9E9 @ 6�T¸¶ C }8 @5@ 6 W T 8 T9<H6?> 8F757 6�T _ GP7;8 @ 8DG T 6�Tba
8 T j 8�C U 9 C 6�T k 8 UA~½@ W 6 @ 6�T U T SiS 8 � S 8 6 7 6 8�C U 9 C 6�T�6 8 T 8 <H6 W]9E8 � 6�T U T 8 6 N'}8 T=< 8 < BPG T 6 8 T 8 T S 6 W 758 T S c Æb 8LW 6:6 @ W`8cL�N @ 6�T S 8 6 BPG T � � J R M 8 T S;U Q?8 6 W @ 6 J�Q UA~ }8�CDCF8 <N6 M � 
HJR24%5& -/F���� ��

&('�24��FH��� ���i��%5�i8#�.*'�2424%5&3���

� ` ' }� � � W �} U �=c 3 T � V UMV � � T � X�X! <#" V $\@ J � U J�� M]M
8 UA~

= ?&% O r�Q�R�R�R.Q�S=T % O / Q 1 Q 3 Q 4 T G Æ � 6?> 8F757 6 ^ @ GD9 6 BPG T'� J T }8N99CF8FL?N·75GPCFL?N 6 S 6 W ^ W @ J�� Q K Q S M EJ�� Q�YJQ T M 9d8 @ Y H K # O � Q�R�R�R.Q�S e fhg T M 6 8FC S 6�T Q U 7X8N9E9 6�T 6 8 T 6¸¶ 8 T S 6PE 8 T S 6 W 6 J T }8H99CF8DL?N�75GACDL?N 6 S 6 W
(*),+*-,./+�01-32547618�95:<;>=?+*@BADC1-32E+*@�F�2E+*-!F�G�2EH3IKJL;NM/2EF3+*9POQ+RGS.T:UH3IU+RG�61V
CW2EG3G3C1@YX�95:<;>=Q25@<0[Z,+*:�-32EG3F�2EHLAL\?]^9EOQC1:UG�_3`�aLbca�d*e

É +



^ W @ J�� Q K Q�� M E J�� � Q K Q�� M]M 6 6R6 8 T�� U 7;7 6�T 7;8DL?N <N6?<N6�T 7 6 8 @ 8 < Æ � T 7 <N6 7v8H9 @ 6 WMQ 6 U < @]S 8 6 7 6 8 T 6Z^r6 N'}8 T=< 8 <��
` 6 8 @ 757 @ W U ` @PU W 8 TXT 6 W5N:8cC 6 BPG T �¸E S 8 69> 8LW!998 @ ~ GPC <N6�T S 6 W ¶46?< WM8 u 7 6 8DC S;U T=<i6 6 75L�NXW 6 8 6 6�T `
o >G6 8 A WM8 C 6 C�J�� Q K Q�� M U T S J�� � Q K � Q�� � M 8 U 7 =@? % O r4Q�R�R�R Q�S=T % O S Q T T N 6 8 � 6�T6�)%4Q.&(%�

�;��%52HE ~ 8cCFCF76 8 T 6 S 6 W ~ GPC <N6�T S 6�TY¶$6 S 8 T=< U T=<N6�TY< 8FC @ `
Jp8 M K ' K �
J 6 M � ' � � E K � � � K � � K � S e fhg E � ' S E � � ' TJ : Æ N Æ 6 7 < 8 6 @ 6 8 T 6»¶ 8 T S 6 JHK Q K � M 8 UA~ � ' � � Æ M
J�L M � ' � � E K � � � � K � K � � S e fhg E � � ' S E � ' TJ : Æ N Æ 6 7 < 8 6 @ 6 8 T 6»¶ 8 T S 6 JHK � Q K M 8 UA~ � ' � � Æ M

y�8 T 6 A 6 8FC 9 6�T=<N6�� BPG T = ?N% O r�Q�R�R�R Q�S=T % O S Q T T N 6 8 � @  ��	����

%0E=>G6�TXT [ 6 S 6 7 _ 8H8�WSBPG T y�C 6 9 6�T @ 6�T
BPG T�� S;U WML�N 6 8 T 6 � GPC <N6 8 T	� B 6 W 6 U T S 6�T9>G6 W S 6�T `s8 TXT'Ec6:6 8 S 6 W 8 UA~ 6 8 T 8 T S 6 W ~ GPC <N6�T S 6 � CD8 6 S 6 W [ 6?>G6 8FCF76:6 ~ W 6 U T S 6 @ 758 T S E U T S S 8 6 _ WMG�[ 6 ` @ 8FG T BPG T�� 8 UA~ O r�Q�R�R�R.Q�S=T 9 6 NXWG8cCF7 6 8 T % 8 @ 6 6�T @ N }8cC @0Æ yz8 T 6 � CD8 �XU 69 U � 8cCF75G 998 T S 6 7 @ 6�T 7 6 8 T 69¶ 8 T S 6 U 9 ~ 8c757 6�T Æ % 6 8�
 S 8 6 Ç 6�T=<N6 8cCFC 6 W � CF8 �GU 6�T Æb 8LW S 6Ie+T 8 6 W 6�T S 6�T ^r6 N }8 T=< 8 < ` 6 8 @ 7 6:6 W 6 8FL?N � J � M 6 8 T 6 W � CD8 �XU 6�� S;U WML?N `

�jJ � M ` ' O J�� Q K Q�� M ` J�� Q K Q�� M 8D7 @ 998 @ 6 8 T 6 9Èy�C 6 9 6�T @ BPG T��·6:6 ~ W 6 U T S 6 @ T
y�8 T q��	
oj�EG%5� J�8 T � M 8D7 @ 6 8 T 6 � CF8 �GU 6��OE S 8 6 8 9 A W }8 <N6 W BPG T �e6�T @ N:8cC @ 6�T U T S 8 T S 8 6 7 6 9 9E8 � 8 9E8cC
8F7 @ E S�Æ N Æ 6 7i9 U � 7 U:C:C J � M ³ � J � M ' ��<N6 C @ 6�T Æ : 8 6 q�F���� ��

&M'H24��F��`��%�& q��	
oj�EG%5�N������h�� 7 6 8 `


 ` ' }
� 2EG3F^8�95:U;�=?+*@K25@��

3 �

 8F7 @ 8cCF75G 6 8 T Q UA~ }8�CDCF8 <N6 7Ko�}8AN=C 9 8 � 8 UA~]S 6 W&Ç 6�T=<N6 
 S 6 W � CF8 �XU 6�T U T S�~ }U W � # 
x8D7 @ 
 J � M S 8 6
� T S 8�`s8 @ G�WMB 8�WM8 8 6 C 6 ~ }U W S 8c79y�W 6 8 <�T 8F7 j Q *

&0'����Y% J � Q K Q�� M #�� �
���	2 � U J�� M ' � 7!
��O�bQ *
�&0'����	%�jb��2
%����;%pj ���	%0jb%5�;2 �5F���� �)%4Q.&(%�

�;��%524%�� J�� � Q K � Q�� � M m#�� �����Y2 � U�� J � � M m' � � k Æ yz8 T]¶$6 8D7 C 8 6 C&8F7 @ 8 T^´6�6 8FC S;U T=< +�Æ c <N6?<N606:6�T Æ
�
���z��� �»���A�O�D���O¥ ��'�¡�c�����O�'�P�]��� � ��'�����H�����#�H�P����� �i��� ���O�#�n�O�#�"!u¥k�O�����#�
t@ug6�T 758FL�N @ CF8FL�N < 8 6 @ 6 7 ^´6 N }8 T=< 8 < ` 6 8 @ 6�T Q > 8D7;L�N 6�T S 6�Ti^ @ G 9 6�T BAG T�
 ` � 8FC @ 
 J � M ' r ~ }U W 6 8 T 6� CF8 �GU 6#�OE 75G ~ GPC < @ Q U 9 ¶$6 8F7 C 8 6 C 
 J%$ M ' N ~ }U W 8�CDC 6 $ m' � 998 @ $ ³ � m' l Æ b 8LW 7 @ 6 CFC 6�T S 8 6 7 6 9% Q 6�T 8�WM8FG 6 8 T Ç�G S 6 CDC�GoN T 6 ^r6 N }8 T=< 8 < ` 6 8 @ 6�T]<N6?<H6�T }U 6:6 W ` % 6 8'& 6 8 T 6 _ GA8D7;75G T 75L?N 6 8�G TAe�< U W]8 @ 8FG T8 UA~ 
3998 @ � T @ 6�T 758 @ }8 @ � 
¸E S�Æ N Æ J%&�J � M`M � �)( 8F7 @ 6 8 T 6 � 8N9d8DCF8 6 U T 8 6 N }8 T=< 8 <H6 W O N Q r�Q + Q�R
R
R T ��>G6 W @ 8 <N6 Wo UA~ 8cCFCD7;B 8�WM8 8 6 C 6 W E U T S &�J � M 8F7 @ [ 6?>G6 8FCD7�Q U 9 _ 8�W]8N9 6 @ 6 W{� 
 J � M _ GA8D7;75G T�� B 6 W @ 6 8DC @0Æb 8LWrB 6 W >�6�T S 6�T S 8 6 7v9E8cC A N 6 G
W 6 9 r N Æ ¶ 8 U 7 ¶ 8�W 6 G U W %�2]'H� � J rp¼P¼ + M Æ b 8LW `�G T 7 @ W U 8 6 W 6�T S 8cQ U
~ }U W [ 6 S 6 7 � # 
 6 8 T 6 O N Qsr�T ��>G6 W @ 8 <N6 o UA~ 8cCFCF75B 8HWM8 8 6 C 6+* � 9d8 @ � J * � � 3 � M ' � J 
 � 
 J � M ' rsM Æb 8 W 6:6 @ W]8�L�N @ 6�T S 8cQ U S 8 6 6:6 S 8 T=< @ 6 � 6 @ 6 8FC U T=< S 6 W � 8N998FCF8 6 6 8 U 9d8 T S 8FQ?8 6 W @ 6 W�Ç 8�W;`cG u � 8 6 @5@ 6�T � 'J � + J R M]M + E�<H6?<N606:6�T S 8 ��
 S 8c7 ^ @ GD9 3 � 6:6 758 @ Q @ E U T S `�G T 7 @ W U 8 6 W 6�T 6 8 T 6 � 8N998FCF8 6 9d8 @ ; 8 T S 8FQ?8 6 W @ 6 W
Ç 8�W5`cG u � 8 6 @5@ 6�TiO � �c J R M
Q�R�R�R.Q � �� J R M�T 8 UA~ O / Q 3 Q 1 Q 4 T G E S 8 6 S 8 6 7 6 W*� 6 W @ 6 8DC U T=<�<N6�T }U < @0Æ b 6?<N6�T S 6 W

É�c



��
��
��

��
��
��
��

��
��
��
��

��
��
��
��

�� S e fhg S ` T `
� c
� $
� 

� (

K c K $ K 
 K ( K � K�� K � K � K �
���5�.���Y�H
��H� ���
	�� �3� ����%.J.%�& �<
�J.24%�&)- F�� � �

�&('�24��F�� ���4�.2 %�J ����% �)%�����%�� q��	
oj�EX%��O J�� c Q K c Q S M
Q J�� c Q K ( Q T M
Q J�� $ Q K c Q S M
Q J�� $ Q K $ Q T M
Q J � ( Q K ( Q T M T 
��O� O J�� c Q K�� Q T M
Q J�� 
 Q K 
 Q S M
QJ�� 
 Q K � Q S M
Q J � 
 Q K�� Q T MIQ J�� 
 Q K � Q T M
Q J�� ( Q K 
 Q S M
Q J�� ( Q K�� Q T M
Q J�� ( Q K � Q T M�T �
� T 8 6 N }8 T=< 8 < ` 6 8 @0S 6 W � U JHK ' r�Q�R�R�R.Q�S_M ~ 8P` @ G�W_8D7;8 6 W @\S 8 6�<N6 7 U L�N @ 6�6:6 S 8 T=< @ 6 � 6 W @ 6 8FC U T=< 8 T S 8c7
_ W_G S;U ` @AS 6 W 6 6 S 8 T=< @ 6�T � 6 W @ 6 8FC U T=<H6�T S 6 W � U Ec<N6?<N606 6�T O 7 U:C:C J � M ³ �jJ � M ³ J =!? % O K T % O S Q T T M '
� ³ J =!? % O K T % O S Q T T�T Æ� }U W [ 6 S 6 7�K # O r�Q�R�R�R.Q�S=T E�>�6 CFL?N 6 7
8 T 6 8 T 6 9ny�C 6 9 6�T @ BAG T � 8�CD7 998 @5@ C 6 W 6 8�G=G�W S 8 T 8 @ 6 BPG�W5`�GD9E9 @ E
> }8PN=C 6�T > 8LW!8cCF75G � �U J R M 75G E S 8 �9< 8FC @ `
�7J � �U J R M]M ' � J � U J R M � 
 � � � W ` � � �U J�� M ' S���� J�� Q K Q S M ##� � � � � �U J�� M ' T ��� J�� Q K Q T M # � � M� }U W=[ 6 S 6 7�K #_O r�Q�R�R�R.Q�S=T E=>G6 CFL�N 6 7�8 T ` 6 8 T 6 9 yzC 6 9 6�T @ BAG T � 8cCF7i998 @5@ C 6 W 6 8�GoG�W S 8 T 8 @ 6 BPG�W5`�GD9E9 @ E

~ }U W S 8c7i8 6 6 W 6 8 T 998 @ 6 8 T 6 9 yzC 6 9 6�T @ BPG T��u6 6 ~ W 6 U T S 6 @ 6 7 A W_8 C 6 ClJ � � Q K Q�� M m##��6�� 8F7 @ 8 6 W @ E�<N6 C @ 6 `
� J � �U J R M]M ' � J � U J R M ��
 � � � W ` J�� Q K Q � U J�� M]M 8D7 @ 998 @ ` 6 8 T 6 9 y�C 6 9 6�T @ BPG T��u6 6 ~ W 6 U T S 6 @ M� }U W48�CDC 6 75G T 7 @ 8 <H6�T K�7 6 8 � �U J R M ` '4� U J R M Æ b 8 W `cG T 7 @ W U 8 6 W 6�T S 8 TXT J * � �"3 �:M 8 U 7 � � R J R M 8 T 8cCFG < Q U W8�G T 7 @ W U ` @ 8DG T BPG T�
 8 U 7 � R J R M Æ Pi8�L�N A N 6 G
W 6 9 r N Æ ¶ 8 U 7 ¶ 8�W 6 G U W %�2 '��L� J r0¼P¼ + M < 8DC @ `n?�/� J 
 Q & M ���

� �)(
�
?A 
 J � M � �� �)( � 
 J%$ M H * � J%$ M � KM

: 8 6 6 8O`s8 TXT � 
 J%$ M H * � J%$ M � T U W S 8 6 b 6 W @ 6 N U T S r 8 TXT 6 N:9 6�T'E U T SVS 8N998 @ 6 7 S 6�T b 6 W @ r 8 T��T 8 9E9 @ E 8F7 @ T G @ >G6�T S 8 <�E S 8 � 6 8 T 7 S 6 W ~ GPC <N6�T S 6�T y�W 6 8 <�T 8F757 6j6 8 T @ WM8 @5@ J�B < C Æ ^r6�6 Æ +�Æ É M `
����� y�7 < 8DC @ 
 J%$ M ' r U T S 6 7 6�� 8F7 @ 8 6 W @ 6 8 T % 8 @ 6 K E S 6 W 75G > G=N=C�8 T $�8cCF778 U L?N�8 T � BAG�W5`cGD9 9 @pÆ
�5$�� y�7 < 8FC @ 
 J $ M ' r U T S 6 8 T y�C 6 9 6�T @ BPG T�� 8F7 @ 998 @ 6 8 T 6 9Èy�C 6 9 6�T @ BPG T $ 6:6 ~ W 6 U T S 6 @0Æ
����� yz7 < 8DC @ * � J $ M ' r U T S 6 7 < 8 6 @ 6 8 T % 8 @ 6 K U T S Q >G6 8�J T 8FL?N @ T G @ >G6�T S 8 <N6 W >G6 8F7 6 B 6 WM75L?N=8 6 S 6�T 6 M¶ CH}8 @5@ 6 W � U T S � � E 75G S 8 � J�� Q K Q � U J�� M`M 9d8 @ $ U T S J�� � Q K Q � U J�� � M]M 9d8 @ � 6 6 ~ W 6 U T S 6 @ 8F7 @0Æ
y�7�7 6 8 � S 8 6 Ç 6�T=<H6 8cCFC 6 W�JHK Q ± Q K � Q ± � M # O r�Q�R�R�R.Q�S=T ( E ~ }U W S 8 6 S 8 6 � T=< C 6 8FL?N U T=<N6�T K � ± �
K � S e fhg E K � � ± � � K � � S e fhg U T S K H S e fhg � K � � K � S e fhg <N6 C @ 6�T'E U T S 6 7u7 6 8 J

ÉPÉ



����� �5$�� �����

$ `� ` 75G T 7 @ 8 <N6 `
���������	��

���<�����;� 8#%�� J E+��%5�	%9Q *

&1����% $\*'����	% ����� 7 �5$�� 
��O� ����� 7!���6��%5�;%5� � 
 J $ M H * � J%$ M � ' r �
���	2��$\*
�&K����% @A%5� � %������
%.>.%���,.I��O%�24%�� 7 >.
�� ��%.I9*F�&3� ��%5� �k&3� EG%5� J � Q K Q�� M �
%��	24% � U J � M m' � 
��O�\�O'�2�*

&3�	��,.I� �U J�� M ' � 7 Q *

& ����% JR,�I�@A'�&)> %5���H��%�>R%5��,�I��;%524%��X79>.
 $ �
%.I�*FH&3� ��%5� �k&P� EX%��k��%5�	24% � U J�� M ' � 

�;�
Q *

&b����%��
&M'H
 %5���H��%�>R%5��,�I��;%524%�� � U J�� M ' � 

�;�]Q.F�� ��%5&3��,.I
24� � � �U J�� M m' � �d8 %5� ����� 

�;� �5$�� �����	2

 J%$ M ' r 

�;��* � J $ M ' 
 J � M ' N 7��)%�� ����� �����Y2 * � J%$ M ' r 

�;��
 J � M ' 
 J $ M ' N �
S 8 6 Ç 6�T=<N6 8�CDC 6 W�J%$ Q � M # 
 $ E ~ }U W S 8 6�6 8 T JHK Q ± Q K � Q ± � M # � U T S 6 8 T _ 8N8�W J � Q � � M # =!? 998 @J]J�� Q K Q S MIQ J�� Q ± Q T M
Q J�� � Q K �	Q S M
Q J�� � Q ± � Q T M]M # $

%
$
% � % � 6�� 8F7 @ 8 6 W 6�T Æ� }U W S 8 6 ~ GPC <N6�T S 6 }� 6 6 WMC 6?< U T=< 7 6 8 J 
 � Q � � �� J R M]M <N6�T 8 U 75G�B 6 W @ 6 8DC @ > 8 6 J 
 Q � � J R M]M E 8 6:6 W U T 8 6 N }8 T=< 8 <

BPG T�
 U T S J * J � M]M � �)( Æ � T [ 6 S 6 9 S 6 W S W 6 8 � }8cCFC 6 J ^ M E J ¶ M U T S J � M < 8FC @ J%$ Q � M # J Æ ^ CF75G ~ GPC < @ `
�
� V �

� J 
 J � M � � 
 J%$ M H * � J $ M � M ' � �
� V �


 � J � M � 
 J%$ M H * � J%$ M �
� � �T � V � X ���


 � J � M d 
 J%$ M � � �T � V � X ���

 � J � M d * � J%$ M

� }U W [ 6 S 6 7 _ 8N8�WzBPG TZ% 8 @ 6 7jJHK Q ± M ` 8 TXT 6 7 T U W 6 8 T $ # 
 998 @ 
 J%$ M ' r <N606:6�T'E ~ }U W S 8c7 6 8 T�¶ C 8 @5@
� 6�� 8F7 @ 8 6 W @ E 75G S 8 � O J�� Q K Q S M
Q J�� Q ± Q T M�T Z $ < 8FC @0Æ : 8�757 6 C 6:6&< 8FC @ ~ }U W 
 � J � M Æ ^ CF75G ~ GPC < @ `

� �T � V � X ���

 � J � M 
 J $ M � �TaU_V � V U � V � � X ��� _ W J.- � # =@? ` O J�� Q K Q S M
Q J�� Q ± Q T M�T Z $ M ddP_ WRJA-0' � # =@? ` O J�� � Q K � Q S M
Q J � � Q ± � Q T M�T Z � M' � � � d # $ � +!d J S e�fhg � rsM 
 d S d # $

Ç�8 @�S 6 WM7 6 C 6:6�T_^ W < U 9 6�T @ 8 @ 8FG T ~ }U W�� � T � V � X ��� 
 �� * � � 6 W5N:8�C @ 6�T�> 8LW `
«©� �?� ¦�§�¨ n���� J 
 Q & M � � �

� V �

 � J � M � 
 J%$ M H * � J $ M � �·É�d S d J S e fhg � rsM 
 d # $

$&����� � ® � 
'! : 8 6 CF8 T ` 6 % 6 8 @ 6 S 6 W � T=< C 6 8DL?N U T=< 8 Ti% 8 @ Q +�Æ r CF8 6?< @ 8 T U T 7 6 W 6 9 - 6 ~ 6 W 6�T Q 6:6 8F7 C 8 6 C8 U 7 ^r6 75L?N T 8 @;@ +�Æ +�Æ,+�Æ r 6 @ > 8 6 6 8 N Q N�N r c�Æ

É L



�
�����H� � ���0�O�k��¥k� !�¥��O�-����� ��� ���i�#� �
�����¸�#¥ ���S��� ���O���^]T 8cCFG < Q UZS 6�T }� 6:6 WMC 6?< U T=<H6�T 8N9 y T S 6 S 6 7�BPG�W`8 T=<N6 N 6�T S 6�Ti^r6 75L?N T 8 @5@ 7 6 W < 8 6 @ 758FL�N�8 U L?N E S 8 6
8 C:C WMG � 8 9E8 @ 8FB 6 G 6:6 W 6!^´6 75L?N'}8 @ Q U T=< S S 
e fhg J + # $ � a 
 M ~ }U W S 8 6 6 W > 8�W @ 6 @ 6�^]T Qs8PN=C S 6 W 8�C U 9 C 6�T'E S 8 6
Ç U 7 @ 6 W 8 T 9 6 NXW48cCF7 S W 6 8�B 6 W_75L�N=8 6 S 6�T 6�T % 8 @ 6 7 6�T @ N:8�C @ 6�T'EP> G 6:6 8 a 
 S 8 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ 8F7 @ E S 8 �
~ }U W 6 8 T�6 6 CD8 606 8 <N6 7 8 6:6 W ~ 6 7 @ <H6?> }8PN=C @ 6 7 A U:C 6 CiJHK Q ± c Q ± $ Q ± 
 M # r�Q�R�R�R.Q�S H S e fhg S W 6 8 ¶ C }8 @5@ 6 W � c E � $
U T S � 
 6�� 8F7 @ 8 6 W 6�T'E 75G S 8 � ~ }U W�� #_O r�Q + Q c T [ 6?>G6 8FCD7 � U J�� + M ' S U T S � �	� J�� + M ' T < 8DC @0Æ Ç�8 @ }8PN T CF8FL?N 6�T
}� 6:6 WMC 6?< U T=<N6�T�> 8 6 8 T ^r6 75L�N T 8 @5@ +�Æ +�Æ,+ `s8 TXT 9E8 T ~ }U W S 8 6 BPG T U T 7 8 T 7 ^ U <H6¸<N6 ~ 8 � @ 6�T % Q 6�T 8HWM8 6�T
Q 6 8 <N6�T'E S 8 �bT 8FL?N @ T U W + S S 
e fhg # $ 75G T S 6 W T 8 U L?N SJS 
e fhg a 
 7 6 NXW `AC 6 8 T > 8LW S�Æ : 8PN 6 W <N6 N 6�T > 8LW 8 T S 6�T
~ GPC <N6�T S 6�T'E @ 6 8DC >G6 8F7 646 @ > 8c7�N 6 U WM8F7 @ 8F75L?N 6�T }� 6:6 WMC 6?< U T=<H6�T S 8 6 7 6 7 � T @ 6 W`8 6 75L?N T 8 @;@ 7 S 8pBPG T 8 U 7 E S 8 �S> 8LW6 7 T U WG998 @ 8�C U 9 C 6�T 998 @ Q >G6 8 6 8F7 S W 6 8#B 6 WM75L?N=8 6 S 6�T 6�T % 8 @ 6 7 Q U»@PU T N:8 6 6�T Æ b 8LW >G6 W S 6�T 8 U � 6 W S 6 9> 8 6 S 6 W S 8pBPG T 8 U 7 <N6 N 6�T'E S 8 � S 75G < WMG � 8D7 @ E S 8 � > 8LW - 8 T S 6Xug6 ` @ 6 B 6 W T 8cL?N=C }8c75758 <N6�T ` }G TXT 6�T Æ b 8LW
T 6 N:9 6�T 8 U � 6 W S 6 9�8 T'E S 8 � S 8 6 Ç U 7 @ 6 W S U T S T T 8FL?N @ Q U }8PN T CF8DL?NY758 T S E 75G S 8 � S 8 6 Ç·}G < CF8FL?N�` 6 8 @ E
S 8 � 8 T	6 8 T 6 9 % 8 @ 6 J 6:6 8�B 6 WM75L?N=8 6 S 6�T 6�T�¶ C }8 @5@ 6 W T M 6 8 T S U T S 6 8 T T BPG
W5`cGD9E9 6�T'E B 6 W T 8�L�N=C }8c757;8 <=6 8�W
8F7 @ J S�Æ N Æ a $ 8F7 @ 7 6 NXW�`AC 6 8 T M Æ

: 8 6K6 W > 8�W @ 6 @ 6 ^DT Qs8PN=C78 T _ 8N8HW 6�T JHK Q�Y:M # O r�Q�R�R�R.Q�S T $ E S 8 6 8cCF7 ¶ 8 T S 6�T BPG�W5`cG 9E9 6�T'E 8F7 @ �S d S e�fhg d # Æ : 8 6i6 W > 8HW @ 6 @ 6�^]T Qs8PN=Cg8 TEA WM8 C 6 C T JHK Q ± Q�Y:M 998 @ K � ± E ~ }U W S 8 6 75G > GoN=C 6 8 T 6 ¶ 8 T S 6 JHK Q�Y:M8cCF778 U L�N 6 8 T 6¸¶ 8 T S 6 J ± Q�Y:M BPG�W5`�GD9E9 @ E 8F7 @ 606:6�T 75G > 8 6 S 8 6E6 W > 8�W @ 6 @ 6!^]T Qs8PN=C48 T�A W_8 C 6 C T JHK Q�YJQ ² M998 @ Y � ² E ~ }U W S 8 676 8 T 6 ¶ 8 T S 6 JHK Q�Y:M U T S 6 8 T 6 ¶ 8 T S 6 JHK Q ² M BAG�W5`cGD9 9 6�T'E U T=<N6 ~ }8PNXW c$ S d S $e fhg d aXc Æb 8LW 6 W > 8HW @ 6�T 8cCF75G S d S e fhg d J # HO+ d S e�fhg d aXc M B 6 W_75L�N=8 6 S 6�T 69¶ 8 T S 6�T JHK Q ± M E S 8 6 8 T 8�C U 9 C 6�T GoN T 6
>G6 8 @ 6 W 6i¶ 8 T S 6�T CF8 6?<H6�T'E U T S > 8LW 6 W > 8�W @ 6�T + S d S $e fhg d a c ¶ 8 T S 6�T'E S 8 6 7;8DL?N C 8H8�W >G6 8F7 6 [ 6 6 8 T 6�T8�C U 9 C 6�T @ 6 8FC 6�T Æ

: 8c7 6 6 S 6 U=@ 6 @ E S 8 � 8 T S 6 9 S;U WML?N#& 6:6 7;L�NXWM8 606 6�T 6�T Ç�G S 6 CFC S 8 6&^DT Qs8AN=C S 6 W + � % 8 @ 6 7 � 8�C U 9 C 6�T
Q U 6 8 T 6 9 _ 8�W]8N9 6 @ 6 W�BPG T U T=<N6 ~ }8PNXW S d S e fhg d J # HM+ d S e�fhg d a�c M _ GP8F7575G T�� B 6 W @ 6 8FC @ 8F7 @ E U T S S 8 6 ^]T Qs8PN=C
S 6 W c � % 8 @ 6 7 � 8�C U 9 C 6�T U T=<N6 ~ }8PNXW Q U 9 _ 8�W]8N9 6 @ 6 W S d S $e�fhg d aXc Æ � T U T 7 6 W 6 9 ¶$6 8D7 C 8 6 C 8 U 7 ^r6 75L?N T 8 @5@
+�Æ,+�Æ,+�Æ r CF8 6?<H6�T S 8 6 7 6i6:6 8 S 6�T b 6 W @ 6 6 6 8 r N E rNr U T S N E N É L Æ y�797 6 8 S 8�W]8 T 6 WM8 TXT 6 W @ E S 8 � 75G > GoN=C S 8 6^]T Qs8PN=C 6�T 8 T 8�C U 9 C 6�T S 6 W 6 6 8 S 6�T	A�
 C 6�T 8cCF748 U L?N S 8 6 b 6 W @ 6 J � CF8
� U 6�T M E S 8 6 S 8 6 7 6 8�C U 9 C 6�T S 8 TXT8 TXT 6 N:9 6�T'E 8 9 & � Ç�G S 6 CFC U T @ 6 W 6 8 T 8 T S 6 W U T 8 6 N }8 T=< 8 < 758 T S�Æ

�
������� �,���O�A�©� �������o��S� �S���n�#� �¸�'�c�P���P���n�����P����¥��'�"!u¥k�O��� ��������� �-�O�O���'¥k�i���k�O�#����'�S�O�P 8cL�N S 6�T }� 6 6 WMC 6?< U T=<N6�T S 6 7 BPG�W]8 T=<H6?< 8 T=<N6�T 6�Tl^r6 75L�N T 8 @5@ 7 6�T @ N }8cC @ BPG T 8cCFC 6�T 8�C U 9 C 6�T	6 8 T ^DT @ 6 8FC
BPG T U T=<N6 ~ }8PNXW � �	��
�� � (� E ���	��
 � � ( 9 6 NXW78cCF7 6 8 T 6�¶ 8 T S 6 Æ JHyz7r7 6 8 S 8�W]8 T 6 WM8 TXT 6 W @ E S 8 ��<N6 9 }8 � S 6 W&N=8 6 WrB 6 W �
>G6�T S 6 @ 6�T_% C W 6 L?N >G6 8F7 6j6 8 T 6¸¶ 8 T S 6 8 U L�N S 8 TXT �	��
'� ¶ 8 T S 6»6 C 6 8 6 @ E�>G6�TXT 758 6»6:6 849 6 NXW 6 W 6�T�A 8 � 8
8 UA~H@ WM8 @5@0Æ M b 8LW <N6 N 6�T 8 9 � GPC <N6�T S 6�T�>G6 8 @ 6 W5N=8 T S 8pBPG T 8 U 7 E S 8 � S 6 W ^]T @ 6 8DC 8 T 8�C U 9 C 6�T 9d8 @ 9 6 NXW8cCF7 S W 6 8 ¶ 8 T S 6�T B 6 W T 8cL�N=C }8c7;758 <o6 8�W98F7 @0Æ P 8cL?N ^´6 75L?N T 8 @5@M+�Æ +�Æ,+ ` }G TXT 6�T�> 8LW a�c U T S # N 6 U WM8F7 @ 8F75L?N
75L?N }8 @ Q 6�T G S 6 W ~ }U W 6 8 T 6�T·<N6?<H606:6�T 6�T ¶ 8 U 9,998 @�� 8FC ~ 6 6 8 T 6 7 � GD9 CXU=@ 6 WM7 6:6 W 6 L?N T 6�T Æ P U T 75GPCFC 6 7
S 8�W U 9 <N6 N 6�T'E ~ }U W S 8 6 b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � 6 8 T 8�C U 9 C 6�T 9 6 NXW78cCF7 6 8 T 6¸¶ 8 T S 6 6�T @ N }8cC @ EP6 8 T 6
6 W]8 U L?N 6 8�W 6 G 6 6 W 6 % L?NXW]8 T ` 6 Q U e+T S 6�T'E S 8 6 9 8 T 8 U L�N GoN T 6	6 8 T 7 C 6 Q?8 6 CFC 6 7 � GD9 CXU=@ 6 W C W_G < W]8N9 9

É ¾



6:6 W 6 L?N T 6�T ` 8 TXT'E U T S\S 8 6�T U Wr}U 6:6 WM75L?N:8 U 6 8�W 6 yz8 <H6�T 75L�N:8 ~½@ 6�T S 6 7 Q U < W U T S 6 CD8 6?<N6�T S 6�T�¶ 8 U 9 6 7 B 6 W �
>G6�T S 6 @ G S 6 W < 8�W ~ }U W!8cCFC 6»¶ }8 U 9 6 998 @ 6 8 T 6 W <N6?<N606 6�T 6�T ^]T Qs8PN=C 8 T�¶ C }8 @;@ 6 W T `cG T 7 @ 8 T @ 8F7 @pÆ^ CF7 ¶46 8F7 C 8 6 C 6:6 @ W]8�L�N @ 6�T]> 8LW�Q U T }8cL?N=7 @0S 8 6 8 T ^r6�6 8FC S;U T=< +�Æ L S 8HW <N6 7 @ 6 CFC @ 6 8�C 8c757 6 BPG T ��8 6 �
W 6 W 6 }8 U 9 6�T Æ ^ CFC 6 B=8 6 W ¶ C 8 @5@ `s8 T @ 6�T N:8 6:6�T S 8 6�� }8 T=<N6*Q U T S<S 8 6¸6:6 8 S 6�T b U WMQ 6 C�`s8 T @ 6�T N:8 6:6�T S 8 6

QQQQ
RR

� c � $ � 
 � (

���������	��

��� ������� �D��%&q��	'/J3J.%�'H���	%�&�J.Ccj9j %524&3� J.,.I�%5� N ��%5&M%5&R� *'�
=j %9jb��2A8#�	'�242�- '��O24%��`��%�& 
 *'����
% Q�

�;�
g 
�&)>.%�� - '��O24%��<��%5& 
 *'��H��% R �
� }8 T=<N6 R#Æ : 6 W � W`8 C N»8 T ^´6�6 8FC S;U T=< +�Æ ¾ Q 6 8 < @#S 6�T b 6 W @ BAG T ���	��
 � � (� EH� �	��
 � � ( ~ }U W 6 8 T 6�T 75GPCFL?N 6�Ti¶ 8 U 9�8 T^´6 N }8 T=< 8 < ` 6 8 @ BAG T Q U T S"R E�> G 6 6 8�BPG T S e fhg ' c N4N�N U T S�� ' r N 8 U 7 <N6?< 8 T=<H6�T�> 8LW S�Æ y�7 ~ }8cCFC @ 8 UA~ E
S 8 � S 8c7�Ç 8 � 8 9 U 9 6:6 8 6 8 T 6 9 7 @ 6 W T ~ }G�W]998 <N6�T&¶ 8 U 9 8 T=<N6�T GD9 9 6�T&> 8LW S�Æ : 8 6 7 `s8 TXT 9E8 T ~ GPC <N6�T S 6 W �9E8 � 6�T 8 T @ 6 W C W 6 @ 8 6 W 6�T ` b 6?<N6�T S 6 W 6:6 8=7 @ 6 W T ~ }G�W`998 <N6�T ¶ }8 U 9 6�T&6:6 75G T S 6 WM7 <N6 WM8 T=<N6�T ^´6 N }8 T=< 8 < ` 6 8 @ 6�T
Q > 8F75L?N 6�T S 6�T 8 T S 6�T ¶ CH}8 @;@ 6 W T 8 T=<N6�T GD9 9 6�T 6�T Q UA~ }8cCFCD8 <N6�T Ç U 7 @ 6 W T 7 @ 6 8 < @�S 8 6!6 W > 8�W @ 6 @ 6b^]T Qs8PN=CF8 T
B 6 WM75L?N=8 6 S 6�T 6�T Ç U 7 @ 6 W T C WMG % 8 @ 6 U T S<S 8N998 @]S 8 6 b 8ANXWM75L?N 6 8 T CF8FL?N�` 6 8 @ E S 8 �	6 7�Q U 6 8 T 6 W <N6?<N606 6�T 6�T
¶ 8 T S 6PE S 8 6 8 UA~ 6 8 T 6 9 S 6 W�B=8 6 W ¶ C }8 @5@ 6 W 6�� 8F7 @ 8 6 W @ EP6 8 Ti¶ C 8 @5@ 9d8 @ 6 8 T 6 W 6 6 ~ W 6 U T S 6 @ 6�T�¶ 8 T S 6r< 8 6 @0Æ� }U W Q ' R ' N E 8cCF75G S 6�T � 8cCFC�GoN T 6 Ç U=@ 8 @ 8FG T 6�T'E_6 W W 6 8DL?N @�S 8 6 8 T_^r6�6 8DC S;U T=< +�Æ ¾ S 8HW <N6 7 @ 6 CFC @ 6� U T ` @ 8FG T 8�NXW&Ç�8 T 8 9 U 9 Æ : 8�8 T S 8 6 7 6 9 � 8cCFC48cCFC 6 A 8 � 8 S 8 6 7 6 C 6 6 : P ^ � % 6 � U 6�T Q N:8 6 6�T'E 8F7 @KS 8 6 7 6 7
Ç�8 T 8 9 U 9 <H6 W]8 S 6 S 8 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E S 8 � 6 8 T 8�C U 9 C 6�T'E S 6 W 8 UA~ 6 8 T 6 9 6 8 T Q 6 C T 6�T : P ^��% @ W]8 T=<�<N6?<H606:6�T 7 6 8 E 9 6 NXWj8cCF7 6 8 T 6 ¶ 8 T S 6 U 9 ~ 8 � @pÆ : 8 > 8LW S 8 6 Ç }G < CD8FL?N�` 6 8 @ E S 8 � 6 8 T 8�C U 9 C 6�T9 6 NXW78cCF7�Q >�6 8 ¶ 8 T S 6�T 6�T @ N }8cC @ E B 6 W T 8cL?N=C }8�75758 <N6�T ` }G TXT 6�T'EF6�T @ 7 C WM8FL?N @�S 8 6 7 6 b 8ANXWM75L?N 6 8 T CF8FL?N�` 6 8 @ 8 T6 @ > 8 S 6 W � }8cC ~H@ 6 S 6 W b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E S 8 � 6 7 8 UA~!S 6 9 : P ^ � % @ W]8 T=< Q U 6 8 T 6 W 6�� 8F7 @ 8 6 W 6�T S 6�T'E
~ 6 7 @ <H6?> }8PN=C @ 6�T�¶ 8 T S 6 JHK Q�Y:M 6 8 T 6 ¶ 8 T S 6 JHK Q ² M G S 6 W 6 8 T 6 ¶ 8 T S 6 J ± Q�Y:M 998 @ ± m' K 6 Q > Æ ² m' Y < 8 6 @0Æ: 8 6 7r8D7 @ > 8 6 S 6 W U 9 U T=<H6 ~ }8PNXW S 8 6»6:6 S 8 T=< @ 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E S 8 � 6 8 T 6»¶ 8 T S 6 JHK Q ² M 998 @ ² m' Y
8 UA~ S 6 9 : P ^�� % @ W]8 T=<76�� 8D7 @ 8 6 W @ EP<H6?<N606:6�Tj6 8 T 6r¶ 8 T S 6 JHK Q�Y:M CF8 6?< @ BPG
W Æ ¶$6 8 S e�fhg ' c N�N�N U T S � ' r N
8F7 @!S 8 6 7 + ¼A¼ N d�� c(�� c � � N Q N�N +�� L E S 8 S 8 6»¶46 S 8 T=< U T=<<T 8FL�N @ 778 T S 6 W 6 7 6:6 S 6 U=@ 6 @ E 8�CD7 S 8 � S 6 W _ WM8 9 6 W
~ }U W S 8 6�¶ 8 T S 6 JHK Q ² M 75L?N=G T 9E8cC 6�� 8F7 @ 8 6 W @0Æ � 8 T Q�G ug6�T 758FL�N @ CF8FL�N 8D7 @ J S e fhg H r N M d � c(�� G ~ }U W [ 6 S 6�T6:6 CF8 606 8 <N6�Tu¶ 8 U 9 6 8 T 6 U T @ 6 W 6&% L�NXW]8 T ` 6 ~ }U W S 6�T ^]T @ 6 8FC S 6 W 8�C U 9 C 6�T 998 @ 9 6 NXW 8cCF7 6 8 T 6 W ¶ 8 T S 6PE
S 6�TXT ~ }U W [ 6 S 6�T 8�C U 9 C 6�T `s8 TXT 9E8 T U T @ 6 Wj8cCFC 6�T�A 8 � 8 E S 8 6 998 T S 6 7 @ 6�T 7 6 8 T 6 Q U�S 6 9 8�C U 9 C 6�T<N6 N }G�WM8 <N69¶ 8 T S 6 6 6 758 @ Q 6�T'EF6 8 T 6 7�W 6 8 T Q UA~ }8cCFCF8 < 8 U 7 > }8AN=C 6�T'E U T SiS 8 6 b 8PNXWM75L?N 6 8 T CF8DL?N�` 6 8 @ E S 8 � S 8 6 7 6 7A 8 � G T S 8 TXT 9 6 NXW78cCF7 6 8 T 6 Q U<S 6 9 8�C U 9 C 6�T�<N6 N }G�W_8 <H6¸¶ 8 T S 6¸6:6 7;8 @ Q @ E 8F7 @ 6:6 W 6 8 @ 7 < W }G � 6 W < C 6 8FL?N
J S e fhg HI� M d � c( � G ÆP U T 7 U L?N 6�T»> 8LW T 8�L�N 6 8 T 6 W G 6:6 W 6�T % L�NXW]8 T ` 6 Æ : 8cQ U 7 @ 6 CFC 6�T > 8LWSQ U T }8cL�N=7 @ 6 8 T 6 ��G�W }U 6:6 W_C 6?< U T=<

É �



0

0,5

1 0

0,05

0,1

0,15

0,2

0,0015

0,0020

0,0025

0,0030

0,0035

0,0040

0,0045

0,0050

QR
���5�.���Y�H
��H��������� �D%5&�%5&3@A'H&324%524%#�]�;24%5���
'��9q��	
=j#EX%���jb��2�jb%�I�&#'�� J�%5���O%�&"8 'H�;��%���� ��%pj ���b���������	��

���
�����0��'H&��
%.J.24%����	24%��<8#'�
=j=��� �K�PI�*'��H��� ��-/%���2 ��F��"QZ
��O� R � g ��&��
%.I�%5�6��'
� %5� �5F�� S e�fhg ' c N4N�N 

�;�%����;%5&#�9&3��jb%�&P�.*'����
% �5F��`>R%�I��08#'/J.%��<'�
HJ��

8 T ` y�8 TY¶ 8 U 9¤N:8 6:6 <r¶ C }8 @5@ 6 W � � Q � c Q�R�R�R Q � >�E c E U T S 8 T	6 8 T 6 9�8 U 7 <N6?> }8PN=C @ 6�T�¶ C 8 @5@ � � <N606 676 7i8N9% 8 @ 6 K 6 8 T 6�T _ WM8 9 6 W Æ y�7�7 6 8 6 8 T 6 o 8PN=C Y #_O K � �&H r�Q�R�R
R.Q K � S e�fhg T <N6?<H606:6�T Æ : 8 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E
S 8 � 8 9 ¶ 8 U 9 6 8 Tu¶ C 8 @5@ 998 @KS 6 W ¶ 8 T S 6 JHK Q�Y:M 6�� 8F7 @ 8 6 W @ E 8F7 @ � c( � G � J r H � c( � G M d � E�> G 6:6 8 � S 8 6
6:6 S 8 T=< @ 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ 6:6 Q 6 8FL?N T 6 @ E S 8 �E6 8 T�¶ C 8 @5@ 998 @�S 6 W ¶ 8 T S 6 JHK Q�Y:M 6�� 8F7 @ 8 6 W @ E'<N6?<H606:6�T
S 8 � � � Q > 8�W S 8 6 _ WM8 9 6 W5`cG C 8 6 S 8 T K E;T 8FL�N @ 8 6:6 W S 8c7�8�GD9 C C 6 9 6�T @ T 8 T Y N:8 @0Æ b 8LW 7 U L?N 6�T [ 6 @ Q @
Q U T }8cL?N=7 @ 6 8 T 6 G 6:6 W 6 ^r6 75L?N }8 @ Q U T=< ~ }U W � Æ % 8 T S 7 c Q�R�R�R�Q 7 >�E c S 8 6 ^´6 7 @ }8 T S 6 S 6 W ¶ C }8 @5@ 6 W � c Q�R�R�R Q � >�E c
Q U � � J <N6 9 6 757 6�T 8 T�6 W > 8�W @ 6 @ 6!^DT Qs8AN=C 8 T Ç U=@ 8 @ 8FG T 6�T C WMG % 8 @ 6 M E 75G¸8F7 @�S 8 6j6 W > 8�W @ 6 @ 6!^]T Qs8PN=C48 T
¶ C }8 @5@ 6 W T'E S 8 6 8 T K E 8 6:6 W T 8FL?N @ 8 T Y 998 @ � � }U 6 6 W 6 8 T 7 @ 8 9E9 6�T `>�E c

� + � c 
 J 7 + M E 998 @ 
 J 7 M ` ' F r � c d a EOK
É G G d V r H F r � c!d a EOK

É G G X
: 8 6 6 W > 8�W @ 6 @ 6!^]T Qs8PN=C 8 T Ç U 7 @ 6 W T'E S 8 6 8 9 % 8 @ 6 Y 6:6 8 ¶ C }8 @5@ 6 W T 8 UA~H@ W 6 @ 6�T'E S 8 6 758FL?N�8 9 % 8 @ 6 Y ET 8FL�N @ 8 6 6 W�8 TZ% 8 @ 6 K BPG T � �#U T @ 6 W_75L�N 6 8 S 6�T'E 8F7 @ 8cCF75G9`PC 6 8 T 6 W < C 6 8DL?N � >�E c+ � c 
 J 7 + M Æp* 6 S 6 7 S 8 6 7 6 W�Ç U 7 @ 6 W

8F7 @ 998 @ b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ c( B E cbS 8c7 _ W_8 9 6 W5`cGD9 C C 6 9 6�T @ Jp9E8 T S 6�T ` 6 N=8 6 W S G C:C 6 C @ 7 @ G=L�N:8�7 @ 8F75L?N M Æ: 8 6¸6:6 S 8 T=< @ 6 b 8PNXWM75L?N 6 8 T CF8DL?N�` 6 8 @ E S 8 � 6 8 T·¶ C 8 @5@ 998 @ 6 8 T 6 W ¶ 8 T S 6 JHK Q�Y:M 6�� 8F7 @ 8 6 W @ E�<N6?<N606:6�T S 8 �6:6 8 < � 8 T K S 6 W _ WM8 9 6 W U T S 8 T Y T 8FL?N @�S 6 757 6�T 8�GD9 C C 6 9 6�T @ BPG�WMCF8 6?< @ E 8D7 @ 8cCF75G�`PC 6 8 T 6 W < C 6 8FL�N
r

É G H r d >�E c� + �=c 
 J 7 + M
R
É �



: 8 S 8 6 � U T ` @ 8FG T Q��� Q J r H Q M 8aNXW Ç 8 � 8 9 U 9 c( ~ }U W Q ' c$ 8 TXT 8 9E9 @ E�< 8DC @ `

 � 
 V�H C T É!d B� r�� +�H r

c
X ' rÉ

0

0,05

0,10

0,15

0,20

0,25

0,30

0 0,2 0,4 0,6 0,8 1

���������	��

���1�
����� �]��%�$ 

�X-/24��FH� 
 ` 7 �� J c � 
 � � ���( M G d F r H J c � 
 � � ���( M G G '�
)QD��%pj �3�;24%5& �5'����
>.@A� JR,�I�%��
	 
��O� � 7;Q *
�& � ' r N �k�]� J´jb'	�/� jb'��	%�� g %5&329%�&P&(%���,.I�2"JR��% 	 74����� �]��%.J#�����	2XQ *
�&b� %5�	��%/�.� ��% � #�
��

� }U W [ 6 S 6�T�¶ 8 U 9,998 @ < ¶ C }8 @;@ 6 W T 8F7 @bS 6 W 6 W > 8�W @ 6 @ 6 ^]T @ 6 8FCl8 T 8�C U 9 C 6�T 998 @ 9 6 NXW 8cCF7 6 8 T 6 W
¶ 8 T S 6 8cCF75Gi`AC 6 8 T 6 W < C 6 8FL?N J � c( � G � J r H � c( � G M d c( d >�E c( B E c M d S e fhg E U T S�~ 8cCFCF7
� S 8c7rÇ 8 � 8 9 U 9 BPG T
 J 7 M }U 6:6 W 8cCFC 6 ^r6 7 @ }8 T S 6 7�Q > 8F75L?N 6�T Q >G6 8 ¶ CH}8 @5@ 6 W T S 6 7 ¶ 8 U 9 6 7�8F7 @ E 8F7 @#S 6 W 6 W > 8�W @ 6 @ 6!^DT @ 6 8FC 8 T8�C U 9 C 6�T 998 @ 9 6 NXW!8cCF7 6 8 T 6 W ¶ 8 T S 6 8�CD7;G¸`PC 6 8 T 6 W < C 6 8FL�N J � c(�� G � J r H � c(�� G M d � d >�E c( B E c M d S e fhg Æ
�
���z��� ����� �S¥��#�P����� �
���"!�¥��O�-�����Pi8�L�N S 6�T }� 6:6 WMC 6?< U T=<N6�T S 6 W C 6 @ Q @ 6�T ^´6 75L?N T 8 @5@ 6	6 WM75L?N 6 8 T @ ~ }U W Bo8 6 C 6 - ^ _ : � _ � - � % Q 6�T 8�WM8 6�T S 8 6
Ç�G S 6 CFCF8 6 W U T=< S;U WML?N 6 8 T 6 _ GP8F7575G T�� B 6 W @ 6 8FC @ 6 ^]T Qs8PN=C!8 T 8�C U 9 C 6�T 998 @ 6 8 T 6 W ¶ 8 T S 6 U T S 6 8 T 6 Q U6 8 T 6 9 >G6 7 6�T @ CF8DL?N�`PC 6 8 T 6 W 6�T _ 8�W]8N9 6 @ 6 W _ GP8F7575G T�� B 6 W @ 6 8FC @ 6&^DT Qs8AN=C 8 T 8�C U 9 C 6�T 998 @ Q >G6 8 ¶ 8 T S 6�T8 T=<N6 9 6 7;7 6�T Æ : 8 6 % 8 @ 6 7 EP6:6 8 S 6�T 6�T S 8 6 7 6 8�C U 9 C 6�T C 8 T S 6�T'E 758 T S W 6 8 T Q UA~ }8�CDCF8 < J S�Æ N Æ�U T 8 ~ G
W]9xB 6 W @ 6 8FC @
U T S BPG T 8cCFC 6 9 U T 8 6 N }8 T=< 8 < M E:606:6�T 7;G S 8 6 � }8 T=<N6�T S 6 W ¶ 8 T S 6�T Æ

: 8 6G6 8 <N6�T @ CD8FL?N98 T @ 6 W 6 75758 6 W 6�T S 6 yz8 <N6�T 75L?N:8 ~½@AS 6 W,8�C U 9 C 6�T 8F7 @ [ 6 S GoL?N S 8 6 Ç 6�T=<N6 S 6 W ¶ CH}8 @;@ 6 W Ec6:6 8
S 6�T 6�T S 8 6 [ 6?>G6 8FCF8 <N6´¶ 8 T S 6 BPG�W;N:8 T S 6�T 8F7 @ E S 6�TXT S 8 6 7O8F7 @�S 8 6 � T ~ G�W]9E8 @ 8FG T'E 8 U 7 S 6 W S 8 6 _ N 
 CFG <N6�T 8 6�T
W 6 `cG T 7 @ W U 8 6 W @ >G6 W S 6�T 75GACDC 6�T Æ � }U W 6 8 T 6�T�<H6?<N606:6�T 6�Tx¶ 8 U 9[` 8 TXT 9E8 T S 8 6 b 8PNXWM75L?N 6 8 T CF8DL?N�` 6 8 @ E
S 8 ��6 8 T 6 ¶ 8 T S 6Y<N6�T 8 U 6 6 8 6 8 T 6 W 6:6 7 @ 8 9E9 @ 6�T Ç 6�T=<N6 BAG T·¶ C }8 @5@ 6 W T BPG
WMCF8 6?< @ E C 6 8FL�N @ 6 6 W 6 L?N T 6�T Æ
Ç 8 T ` 8 TXT S 8 6 6 8 }8AN T CD8FL?N > 8 6 8 T ^´6 75L?N T 8 @5@M+�Æ +�Æ,+ 6 6 8 S 6 W ¶$6 W 6 L?N T U T=< BPG T # U T S aXc BPG�W <N6 N 6�T'E
8cCF75G�998 @ 6 8 T 6 9 � 6 W ~ 8PNXW 6�T'E S 6 757 6�T � 8 UA~ Q 6 8 @ CF8 T 6 8�W�8 T S 6 W ^]T Qs8PN=C S 6 W ¶ C }8 @;@ 6 W»8F7 @pÆ b 6�TXT 9E8 T
S 8 6 7B8 6 6 W ~ }U W 8cCFC 6 9 }G < CF8DL?N 6�T Ç 6�T=<H6�T BAG T ¶ C }8 @;@ 6 W T S;U WML?N ~ }U NXW 6�T 9 }GPL?N @ 6PE N:8 @ 9E8 T T 8 @ }U W_CD8FL?N
S 6�TXT GoL?N 6�� C G T 6�T @ 8 6 CDC�B=8 6 C�Q U·@PU T Æ y�7 6 9 C eF6 N=C @ 758FL?N S 8PN 6 W E S 8 6 � 6 W @ 6 8DC U T=< S 6 W ¶ C }8 @5@ 6 W]9 6�T=<N6
S;U WML?N % 8 9 U C 8 @ 8DG T 6�T Q U 7;L�N }8 @ Q 6�T Æ ^ U 7 S 8 6 7 6 9 � W U T S E U T S 8 U L?N >G6 8FCF9E8 T S 8 S;U WML?N S 8 6 � 6 W @ 6 8FC U T=<
6:6 757 6 W B 6 WM7 @ 6 N @ E 9E8cL?N 6�T»> 8 W U T 7l8 T S 8 6 7 6 W % @ 6 CFC 6 `AC 8HW E=> 8 6 9E8 T S 8 6 <H6 7 U L�N @ 6 � 6 W @ 6 8FC U T=< 6 ^�Q?8 6�T @
758 9 U CD8 6 W 6�T `s8 TXT Æ

É ¼



o U T }8cL?N=7 @ Q U W % 8 9 U C 8 @ 8FG T 6 8 To6 8 T S 8 <H6 W 8�C U 9 C 6�T ` �76?<N606 6�T 7 6 848cCF75G 6 8 T ~ 6 7 @ 6 W ¶ 8 U 9 U T S 6 8 �T 6 _ WM8 9 6 WMC }8 T=<N6 �MÆ b 8LW > GPCFC 6�T S 8�W`8 UA~ 6:6 S 8 T=<N6�T'E S 8 � 6 8 T 6�¶ 8 T S 6 JHK Q ± M 8 T�6 8 T 6 9 6 8 To6 8 T S 8 <H6�T8�C U 9 C 6�T 6�� 8F7 @ 8 6 W @ E U T S`S 8 6 Q UA~ }8cCFCD8 <N6 Ç 6�T=<N6 BPG T¸¶ C }8 @5@ 6 W T 758 9 U CF8 6 W 6�T'E�6 6 8 S 6�T 6�T S 8 69¶ 8 T S 6 BPG�W �
CF8 6?< @0Æ yz7¸7 6 8 8cCF75G·R T c XT�UMV � X ` ' O � # =@? ` � U J � M ' S T E R T $ XT�UMV � X ` ' O � # =!? ` � � J�� M ' T T U T S
ROT�UMV � X ` ' R T c XTaU_V � X ³ R T $ XTaU_V � X Æ b 8LW 6 WMQ 6 U <N6�T Q U T }8cL?N=7 @ 6 8 T 6 Q UA~ }8cCFCF8 <N67Ag6 8FC 9 6�T=<N6 R·BPG T =@? 9d8 @ � 6 W @ 6 8FC U T=<
� J R T�UMV � X � R T�UMV � X m' l M Æ ^ CF7 6 W_7 @ 6�T_% L�NXW_8 @;@ 758 9 U CF8 6 W 6�T�> 8LW S 8 6 Q UA~ }8cCFCF8 <N6 _ 8HW @ 8 @ 8FG T 8 6 W U T=< BPG T =@? 8 T
}^ � U 8FB 8�C 6�T Q0`AC 8c757 6�T�6 Q < C Æ5S 6 W }^ � U 8FB 8cC 6�T Q�W 6 C 8 @ 8FG T ��� � � ` ��� J � � JHK M
Q � � J ± M]M ' J � �� JHK MIQ � �� J ± M]M Æ: 8cQ U > }8PN=C 6�T�> 8LW 6 8 T ¶ C 8 @5@bS 6 7 ¶ 8 U 9 6 7 8 U 7 U T S 7 @ 8�W @ 6�T BAG T S G
W @ 8 U 7 6 8 T 6 998 @ ;È8 T S 8FQ?8 6 W @ 6
Ç 8�W5`cG u � 8 6 @;@ 6 . 8 UA~ O / Q 3 Q 1 Q 4 T $ G 998 @�S 6 W *�U ` 6 7 � � 8 T @ G�W � }� 6:6 W < 8 T=< 7 S 
XT 8N998�`�J�758 6 N 6 ^r6 75L?N T 8 @5@r Æ r Æ,+ M E G Æ ¶ Æ S�Æ ^ Æ 998 @ S 6 W % @ 8�W @ 7 6 � U 6�T Q / Q / Q�R�R
R.Q / Æ : 8 S;U W_L�N > 8LW S [ 6 S 6 9 ¶ C 8 @5@ 6 8 T b G�W @ S 6 W � }8 T=<N6
+�� Q U <N6 G�W T 6 @pÆ � 6?<N606:6�T'E S 8 � 8 T 6 8 T 6 9 6 6 7 @ 8 9E9 @ 6�T +�� � A U:C 6 CPBPG T�% 8 @ 6 7�8 T S 6�T9¶ C }8 @;@ 6 W T S 6 7 ¶ 8 U 9 6 7+·B 6 WM75L?N=8 6 S 6�T 6 b }G�W @ 6 W�7 @ 6 N 6�T'E
T 8 9E9 @AS 8 6r6:6 S 8 T=< @ 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � 6 8 T 6 7 S 8pBPG T S 6�T ~ }U W6 8 T 6´¶ 8 T S 6�T }G @ 8 <N6�T o U 7 @ 8 T S J S Q T M 8 TXT 8 9 9 @ E S 6�T b 6 W @ + d�� c( � $ G 8 T Æ : 8 6 7 6 W _ WMG C G�W @ 8FG T 8cCF8 @ }8 @ 8 T+ >G6 W S 6�T9> 8LW S;U WML?N &(%��.%P,�24��F�� JR'Aj#Ek�Y����� <N6 W 6 L?N @ ` � 7 @ < S 8 6!^DT Qs8AN=C S 6 W ¶ C }8 @5@ 6 W S 6 7 ¶ 8 U 9 6 7 U T S +
S 8 6�^]T Qs8PN=C S 6 W }^ � U 8FB 8cC 6�T Q0`PC 8�757 6�T'E S 8 69> 8LW S;U WML�N S 8 6 G 6:6�T�6:6 75L?NXWM8 606:6�T 6 _ WMGPQ 6 S;U W 6 W5N:8cC @ 6�T N:8 �
6:6�T'E 75G 6 6 @ }8 @ 8 <N6�T > 8LW 6 8 T 6�T o UA~ 8cCFCD7X9 6 L�N:8 T 8D7X9 U 7 E S 6 WG998 @ b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ r H�� > S 8 ~ }U WS75G�W < @ E
S 8 � S 8 6 _ 8�W @ 8 @ 8FG T 8 6 W U T=< B 6 W > G�W ~ 6�T»> 8 W S U T S`S 8c7 < 8 T Q 6 � 6 W ~ 8ANXW 6�T0T 6 U 7 @ 8�W @ 6 @0Æ : 8 6 7 > 8 6 S 6 W;N=GPC 6�T
> 8LW 75GAC 8 T=<N6PE�6 8D7 6 8 T 6 _ 8�W @ 8 @ 8FG T 8 6 W U T=< T 8FL?N @ B 6 W > G�W ~ 6�T»> 8 W S�Æ ^ U 7 S 6 W Ç 6�T=<N6 S 6 W S 8 TXT BPG�WMCF8 6?<N6�T��
S 6�T }^ � U 8DB 8cC 6�T Q0`PC 8c757 6�T > }8PN=C 6�TY> 8LW 6 8 T 6 U T 8 ~ G�W]9�8 U 7 Jp8cCF75G [ 6 S 6 998 @ b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ c

�
E:6?< 8cC

> 8 6 B=8 6 C 6�¶ C }8 @5@ 6 W�758 6E6�T @ N }8cC @ M Æ : 8 6 7 6 T 6�TXT 6�T�> 8LW9R Æ % 6 8 6�T R T c X�� R U T S R T $ X�� R S 8 6 Ç 6�T=<N6�T
S 6 W ¶ CH}8 @;@ 6 W E 8 T S 6�T 6�T S 8 6j6 WM7 @ 6�T J 6 Q > Æ C 6 @ Q @ 6�T M � 8�G 9 C G T @ 6�T BPG T . S 8 6 7 6 C 6 6�T 758 T S > 8 6 8 T S 6�T¶ C }8 @5@ 6 W T 8 T R Æ : 8N998 @ N:8 @ JkR Q R T c X Q R T $ X M S 8 6 � 6 W @ 6 8FC U T=< � J`JkR T�UMV � X Q R T c XT�UMV � X Q R T $ XT�UMV � X M � R T�UMV � X m' l M Æ b 8LW
B 6 W <H6 757 6�T 8cCF75G T U T . U T S <N6 N 6�T S 8pBPG T 8 U 7 E S 8 � R T c X U T S R T $ X S 8 6 Ç 6�T=<N6�T 8cCFC 6 W ¶ C }8 @5@ 6 W 758 T S E
6:6 8 S 6�T 6�T	6 8 T 6 8�G C 8 6 BPG T S 6 Q > Æ T 8 T S 6 W % @ 6 CFC 6 K 6 Q > Æ ± BPG�W_CD8 6?< @ E U T S`S 8 � R S 8 6 Ç 6�T=<N6 8cCFC 6 W
¶ C }8 @5@ 6 W 8F7 @ E�6:6 8 S 6�T 6�T S 8 6d¶ 8 T S 6 J�K Q ± M 6�� 8D7 @ 8 6 W @0ÆP U T N }8 T=< @ 6 7E8 6:6 W&BPG T R T c XT�UMV � X U T S R T $ XTaU_V � X 8 6'E�> 8 6�< WMG � S 8 6 b 8PNXWM7;L�N 6 8 T CF8FL�N�` 6 8 @ 8F7 @ E S 8 � S 8 6
¶ 8 T S 6 JHK Q ± M 8 T 8�NXW 6 9W8�C U 9 C 6�T 8cCFC 6 8 T 8F7 @pÆ b 8LW ~ }U NXW 6�T S 6 72N:8�C 6[T GoL?N 6 8 T o UA~ 8cCFCF7 6�� C 6 WM8 9 6�T @�S;U W_L�N E
>G6 CFL�N 6 7 U T 7i998 @�S 6 W b 8ANXWM75L?N 6 8 T CF8FL?N�` 6 8 @ E S 8 � S 8 6»¶ 8 T S 6 A 6 8FC 6 8 T 6 7�Q >�6 8 6 8 T S 8 <N6�T 8�C U 9 C 6�T 7 8F7 @ E
S 8cQ U ~ }U NXW @ E S 8 � JkR Q R T c X Q R T $ X M B 6 W > G�W ~ 6�T U T SiS 8 6Z% 8 9 U C 8 @ 8FG TY> 8 6 S 6 W5N=GAC @ > 8LW S�Æ : 8cQ U C 8c757 6�T > 8LW6 8 T >G6 8 @ 6 W 6 7 � � A U:C 6 CrBPG T ¶ 8c7 6�T C }8 T=< 7 S 6 7 ¶ 8 U 9 6 7 6 BPGPCFB=8 6 W 6�T Æ b 8LW�Q }8PN=C 6�T'E�> 8 6 B=8 6 C 6 � � b G�W @ 6
S 8 6 6 8 8 UA~ R T c X U T S > 8 6 Bo8 6 C 6 8 UA~ R T $ X 8 T=<H6�T GD9E9 6�T9>G6 W S 6�T Æ y�7 6:6 Q 6 8FL�N T 6�T
	 U T S * S 8 6 7 6´6 6 8 S 6�T^]T Qs8PN=C 6�T Æ t@ug6�T 758FL�N @ CF8FL�N�8F7 @ 	 d � c( � G 6 8 T�6 W > 8�W U T=< 7 @ W 6 U 6 W % L?N }8 @ Q 6 W ~ }U W S 8 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E
S 8 � 8 T R T c X 6 8 T�¶ C 8 @5@ 6�� 8F7 @ 8 6 W @ E�6:6 8 S 6 9 8 Tj6 8 T 6 9 ~ 6 7 @ BPG�W <H6?<N606:6�T 6�T % 8 @ 6i6 8 T _ WM8 9 6 W;`cGD9 C C 6 9 6�T @8 UA~H@ WM8 @5@0Æ � }U W * d � c(�� G < 8FC @!S 8 6 8 T 8cCFG <N6!^ U 757v8 <N6 8 Ti6 6 Q U < 8 UA~ R T $ X Æ b 6�TXT > 8LW S 8 TXT 8cCF75G 6 8 T Q U 9
Q UA~ }8cCFCD8 <N6�T _ 8�W]8N9 6 @ 6 W J S e fhg H rsM d J 	 � * M d � c( � G ¶$6 W T G U CFCF8 � B 6 W @ 6 8FC @ 6 7»y � C 6 W_8 9 6�T @ 8 U 7 ~ }U NXW 6�T'E 75G
8F7 @]S 8 6 b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � S 8 6 7 6 7 C 6 @ Q @ CD8FL?N 6 8 T 6 r CF8 6 ~ 6 W @ E U T=<H6 ~ }8PNXW S 8 6 b 8PNXWM75L?N 6 8 T CD8FL?N�` 6 8 @ E
S 8 � S 8 6 G 6:6�T 8�CD7!o > 8D7;L�N 6�T 6 W <H606XT 8D7 6 W5N:8cC @ 6�T 6 ¶ 8 T S 6 A 6 8FC 6 8 T 6 7�Q >G6 8 6 8 T S 8 <N6�T 8�C U 9 C 6�T 7�8F7 @0Æ : 6 W
S 8 6 6 8l8 UA~½@ W 6 @ 6�T S 6 � 6 N=C 6 W 6�T @ 7 C WM8FL?N @bS 6 W b 8PNXW_75L�N 6 8 T CF8FL�N�` 6 8 @ E S 8 � S 6 W 8�C U 9 C 6�T 9 6 NXW 8cCF7 Q >G6 8
¶ 8 T S 6�T 6�T @ N }8cC @ E U T S 8D7 @!S 8PN 6 W 8 T U T 7 6 W 6 9 % Q 6�T 8�WM8FG�B 6 W T 8cL?N=C }8c75758 <o6 8�W Æ

L N



b 8 6 9E8 T Q >G6 8 6 8 T S 8 <H6 8�C U 9 C 6�T 758 9 U CD8 6 W @ E 75GPCFC @ 6!T U T `AC 8�W�7 6 8 T ` Ç 8 T B 6 W >G6�T S 6 @ 6 8 T 6 Ç 8HW5`cG u �8 6 @5@ 6 8 UA~ O / Q 3 Q 1 Q 4 T 
 G Æc* 6 S 6 9 ¶ C 8 @5@ �r8F7 @AS 8 TXTj6 8 T b G�W @ . c J�� M U T S 6 8 T b G�W @ . $ J�� M Q U <N6 G
W S T 6 @ E
U T S Q > 8�W 6 6 7 @ 6 N @ . c J�� M 8 U 7 S 6�T 6 WM7 @ 6�T +�� ¶ 8c7 6�T S 6 W 8 T � BPG�WMCF8 6?<N6�T S 6�T_% 6 � U 6�T Q U T S . $ J � M 8F7 @8 U 7 S 6�T76 WM7 @ 6�T �XU T S�S 6�T C 6 @ Q @ 6�T � ¶ 8c7 6�T Q U 7X8N9E9 6�T=<N6 7 6 @ Q @0Æ % 6 8�� S 8 6 Ç 6�T=<H6 S 6 W _ 8N8�W 6 J . Q . � M #
J O / Q 3 Q 1 Q 4 T $ G M $ E ~ }U W S 8 69¶ C }8 @;@ 6 W�� U T S � � 998 @ . ' . c J�� M U T S . � ' . $ J�� � M 6�� 8F7 @ 8 6 W 6�T'E U T S 6:6 8
S 6�T 6�T S 8 6i6 WM7 @ 6�T � ¶ 8�7 6�T 8 T . U T S . � }U 6 6 W 6 8 T 7 @ 8 9E9 6�T Æ b 8LWG8P`AQ 6 C=@ 8 6 W 6�T S 8�7lo > 8F75L�N 6�T 6 W <N606XT 8F7
998 @ b 8PNXWM75L?N 6 8 T CF8DL?N�` 6 8 @ � ���> EP> G 6:6 8 <�> 8 6 S 6 W S 8 6!^]T Qs8PN=C S 6 W ¶ C }8 @5@ 6 W 6:6 Q 6 8FL�N T 6 @pÆ b 8LW > 8 6 S 6 W5N=GAC 6�T
S 8 6 _ WMGAQ 6 S;U W 6 8F7 > 8LW 6 8 T o > 8F75L?N 6�T 6 W <N606XT 8F7E8P`PQ 6 C=@ 8 6 W @ N:8 6 6�T Æ : 8 TXTY> }8PN=C 6�TY> 8LWi8 U 7�� U T 8 ~ G�W]96 8 T _ 8N8�W	J�� Q � � M 8 U 7 Æ ^ CF7 % 8 9 U C 8 @ 8FG T 7 6 W <H606XT 8D7 6 W;N:8cC @ 6�T�> 8LW S 8N998 @ 6 8 T 6�T 8�C U 9 C 6�T 9d8 @ Q >�6 8
¶ 8 T S 6�T'E S 8 69<N6 W]8 S 6 6:6 8 S 6�Ti¶ CH}8 @5@ 6 W T BPG�WMCF8 6?<N6�T'E'6:6 8 S 6�T 6�T . c S 8�7 b G
W @ � 8 TXT 8 9E9 @ E#6 Q > Æ . $
S 8c7 b G�W @ � � Æ b 8LW <N6 N 6�T G Æ ¶ Æ(S�Æ ^ Æ�S 8pBPG T 8 U 7 E S 8 �76 7 758FL?N U 9 6 8 T 6�T 8�C U 9 C 6�T 998 @ Q >�6 8 ¶ 8 T S 6�T
N:8 T S 6 C @ E S 6 W 6�T _ WM8 9 6 W!8N9 7 6 C 6:6�T]% 8 @ 6 758 @ Q @0Æ : 8c7 % 8 @ 6PE 8 T S 6 9 S 6 W _ WM8 9 6 WS758 @ Q @ E U T S0S 8 6 � }8 T=<N6�T
S 6 W ¶ 8 T S 6�T 758 T S0U T 8 ~ G�W`9e8 U 7 O r�Q�R�R�R Q�S=T 6 Q > Æ O � Q�R�R�R Q�S e fhg T Q U > }8PN=C 6�T Æ J � 9 <N6�T 8 U Q U 7 6 8 T'E 9 U �
9E8 T S 8�W`8 UA~ 6 6 S 8 T=<N6�T'E S 8 � S 8 6 6 6 8 S 6�T ¶ 8 T S 6�T`T 8FL�N @ < C 6 8FL?N�C 8 T=< 758 T S�Æ M
U	��
 ��
������^ CF7�8 S }8 � U 8 @ 6 7�Ç�G S 6 CFC ~ }U W S 8 6 � 6 W @ 6 8FC U T=< S 6 W - ^ _ : � ¶ 8 T S 6�T `�G TAe�< U W]8 @ 8DG T 6�T 8 UA~bS 6�T : P ^��% 6 � U 6�T Q 6�T S 6 W ¶ CH}8 @;@ 6 W 6 8 T 6 7 % @ 8N9E9 6 8 U 997 6 WM75L?N 6 8 T @]S 8�7�Ç�G S 6 CDC S 6 W _ GP8F7575G T�� 75L?N 6 8 T=<N6 7 @ W 6 U=@ 6�T6 8 T�� 6 8F7�Q >G6 8 6 8 T S 8 <N6�T 8�C U 9 C 6�T Æ Ç�8 @9S 6�T Q >�6 8 6 8 T S 8 <N6�T 8�C U 9 C 6�T 6�T @ N }8�C @ 6 7$8�G�W W 6 C 8 @ 8FG T 6�T Q > 8 �
75L?N 6�T S 6�T ¶ 8 T S 6�T'E S 8 6 758FL?N 8 U 7 S 6 W *�U ` 6 7 � � 8 T @ G�W � y�BAGPC U=@ 8FG T 7 S 
XT 8N998�` 6 W <H606:6�T Æ � }U W 6 8 T 6�T BPG�W �
<N6?<N606 6�T 6�T ¶ 8 U 9 C }8 � @ 758FL?N S 6 W A G @ 8cCFB 8�WM8 8 @ 8DG T 7v8 6 7 @ 8 T S Q > 8F75L�N 6�T S 6�T � 6 W @ 6 8DC U T=<N6�T S 6 W ¶ 8 T S 6�T��
`cG TAe�< U W`8 @ 8FG T 6�T'E S 8 6 758FL?N 8 U 7 S 6 9 _ GA8D7;75G T�� 8�C U 9 C 6�T�� Ç�G S 6 CFC U T S?S 6 9ÈÇ�G S 6 CFC4998 @bU T 8 6 N }8 T=< 8 <6 BPGPCFB=8 6 W 6�T S 6�T Ç U 7 @ 6 W T J�758 6 N 6�^r6 75L?N T 8 @;@ r Æ r Æ c M 6 W <N606 6�T'E T 8cL?N�G 6:6�T 8 6 75L?N }8 @ Q 6�T J % 8 @ Q r Æ,+ E % 6 8 @ 6r0¾NM Æ : 6 W ^ UA~ > 8 T S S 8 ~ }U Wz8F7 @ CD8 T 6 8�WS8 T S 6 W ^]T Qs8PN=C S 6 W ¶ C }8 @5@ 6 W Æ ¶$6 8F7 C 8 6 C 6 Q 6 8 <N6�T'E S 8 � S 8�7 y W <N606XT 8F7
~ }U W @ 
 C 8F75L�N 6 - ^ _ : � _�� - � % Q 6�T 8�W_8 6�T N=8 T W 6 8FL�N 6�T S `AC 6 8 T9> 8LW S�Æ o U 7v8H9E9 6�T 998 @AS 6�T y�W <N606XT 8F757 6�T 8 U 7878 C 8 @ 6 C r U T SVS 6 W : W 6 8 6 L?`P7 U T=< C 6 8DL?N U T=<B6 W < 8 6 @ 758FL�N S 8 TXT ~ }U W Bo8 6 C 6 8 TP>G6�T S;U T=< 73W 6 C 6 B 8 T @ 6 % 8 @3U 8 �
@ 8FG T 6�T'E S 8 � S 8 6 � T @ 6 WM75L?N=8 6 S 6 Q > 8F75L?N 6�T S 6 9 _ GA8D7;75G T�� 8�C U 9 C 6�T�� Ç�G S 6 CFC U T SVS 6 9 *
U ` 6 7 � � 8 T @ G�W �
Ç�G S 6 CFC�8 T � 8 T=6 CF8DL?`K8 UA~dS 8 6 ¶ 8 T S 6�T `�G TAe�< U W]8 @ 8DG T 6�T B 6 W T 8cL?N=C }8�75758 <o6 8�W 7;8 T S�Æ^ U � 6 W S 6 9 `s8 TXT 9E8 T�¶ 8 T S 6�T `cG TAe�< U W`8 @ 8FG T 6�T T 8cL?N S 6 9 Ç�G S 6 CFC S 6 W 6 8 T�� 6 8F79Q >�6 8 6 8 T S 8 <N6�T8�C U 9 C 6�T 6 ^¸Q?8 6�T @ 758 9 U CF8 6 W 6�T Æ

L:r



� �������	��

�

������� � � ��� � ��������� ����� � �
��!"��� � !#�

$ % & ' ()' *�+ �,�

-".0/21436587:9<;=.>1?5A@�BC1ED69<FHGI1�J<9LK61E1?D4;NM2143OBP3Q7:GP7SRT1VUXW G	F 9Q@TDY7
7Z1[B\92U]RQ9<589Y^`_aRYW 7PBb@cMdJ<9eDY1[fQ9gJ2MhBb@TGiRT9<Bj@TGkW /Q@6F`lm9onEp<9<5IWqB\9<fTGirs;
Wutm9YtvJ2Mw/214BPpY3QGZ@TGkW 14fQ7x1?5#J2MbGiRT9Cyv587:GN7ZGz9<pgW{feW GI7A@6fV@6F MQ7oW 72t

|C}Y~Q���	�L�?�"���Y�:�<���6�Y�<�

�x�<�����4�Q����x�4�Q���u�2�?�4�?�Y�Q���Y�?�d�C�Y ?¡£¢i�2�C¤)�Q�6¢i�i¢i�Q�?�Q��¡s�¥���2�u�2¦<�Y�6¢i�Q��§?¨2�Q�4�Y�:¡£�Q�¥©<�2¡s�?�«ª��2�k�Q�Y¢i�£¡£�2�?�Q�
�x�?�Y�Q�4�Y�?¡£�E©<�2¡£¢i�Q�v¬?ªN�Q�4�d­®�Y�e�4¡£�C¯#�Q�:¢k�2¡u�s�4�?�e�4�Q�N°N�Y�?�4�Q�v¬?�4¡£�C�i¡£���	�Y�?�N�4�Q­²±E�4©<�2�:³Z´]�Y�Y¢kµE�z³I¶)µE�4�2�£�
�Q�:�Y¡s�?¢Q¬·�¸�4�:�2�¹�¸�<�P¶Lµ?�4�2�£�º�4�Q�P�4�4�Y�4� ��Y�?�Y¡£�O�2¡s�?�Y�2�k¢S�:�Q�?¢i�Q�»°N�Y�?�4�Q�4©6�s�4­e 4�Q���4�2�k���4�:�2¡s�?¢d�4�?�»�k¡u�2��¸�Y�[�2¡H�Y�6¼=�x�½�4­® 4�Q�)­P¡£¢A�2¡s�¾µE�4�Q�N¨2ªN�2¡H°N�Y�?�4�Q�«�4�2�i�2�4� ��Y�4©6¢Q¿
�x�4���iµY�£�=�4�Q�P�x�?¢i¨2�Q���4¡£�2�i�Q�P¯#�Q�:�2¡s�6¼I�<���?�4�?�À�Y�6¼>�Y�2¨2�2¡£�Y¢PªN�Q�:�4�Q�v¿`Áb�Â¨Q�Oªº¡s�:�¥�6­Ã°"�2¡£�S ?¡£�2�º�4�Q�

§?�2� ��<¢i¨Q�4�?�x¦YµE�C¯x¡£�Q�:�Q�i�4�Y�4­w¢iµ? 4µY�£µY�Y¡£�Q�P�4�Q­ÄµE�?�i¢S�:¡£�Q�:¢T¬Qªº¡£�N�i¡£�2�0�6�?�H�4�Q­Å�x�s�4­e [�Q�6³I¶Lµ?�4�2�£�vÆ\�?�iªN�Q�z³¢S�4�?�Y�o�Y�?� ��<¢i¨2�P�Q�:�6�Q�4�Q���4�?�Oªº¡£�Ç­®�Y�)�4¡£�2�i�	�¸�Y�4�O­P¡£¢0È]¡£�q¼É�	�4�Q�C¡s�¹Æ\�?�i�2�4�?¡£¢i¢e¤4¿{Ê4¿ÌËd�¸�Y���Y�2�i¢i�2�£�£¢i�Q�§?¡s­P�?�½�Â¢i¡£µE�?�S­P�2¢S�?µ?�4�Q�)¡s�g¯#�Q�k�?¡½�?�¸�4�?�)­P¡£¢A�2Í4 ?�£µE�i�<¢k¡u¦6�Q�xÁb�<¢i�Q�4�Y�4�<�£Î?�i�0�[�2ªN�Q�:¢i�Q�h©T�Y�4�v¿ÏÁC�Q�i�Y�:¢i¡£�Y�
°"�2ªN�Q�:¢S�4�?�Y�Q�¾�iµY�£�£�Q�O�?¡£�Q�C�?¡u�2�6¢A¡s�«�Q�:�i�2� �µE 6¼>�Q�?�4�Q�xÐO�2¡£�i�P�¸�4�:���?�6�o¼ ��4�4�:¢xªN�Q�:�4�Q�v¿vÑ#�x�Y�Q�Y¢x�Q�?�Q�x�¸�Y�z³�4­g¬Ï¶ �µY�Y�£¡£���4©<�2¡£¢i�Q�¹�Y�6¼É¨Q�?¨2�2¡£�Y�Q�¹�4�?�L�¸�6�4�2¡#�2¡s�?¡£�Y�d§?�2�?�½�Â�Y�£¡u�2�6¢i�Q�b�Y�6¼�§4�Â���6¦Y�Q�i�4�<�£¢i�P¨Q�«ªN�Q�z¼>�Q�v¬¸�4¡£��?¡£���6¢º¨Q�?�£�2¢i¨2¢C�Y�?�2�	¼ ��4�NÆ\�6ªN�Q�?�4�Q�N�4�Q�xÒNÆ\ÓÔÁx³ZÓ=´ºÒÕ¡½�6¢i�Q�:�2�k�S�Y�6¢º�i�2¡s�g� ��4�z¼>¢i�Q�v¿
Ð�¡s�L�[�2�i�2�4� ��Y�4©<�Q�Ö�4�?�h¡s� �4¡u�2�k�Q­ �C�Y ?¡£¢i�2�0�6�6¼d¦E¡£�Q�i�?� ��<¢k¢S�:¡£�Y�»° ��6�4­P�Y¿ºÁC¡£�2�i�»�?¡£�u�4�Q�Ö�2¡s�?�»�2¡q³�?¡£�Y�Q�i­e�6×<�Q� ��4�[�Q�:�i�2�4�Y�4�4�Y�:�O°"�2¡£�S ?¡£�2�½©6�8�<�k�i�Y¬A�4�?�Ø�Y�4×<�Q���4�Q­��Y¡s�?¢g�2�	�i�Q�4�	�oÙd¨2¡£�Q�6¢i�O°��6�4­e�:�Q©<µE�6³�i¢S�k�4©Y¢i¡£µE�?�k¦Y�Q�z¼I�Y�4�:�Q�v¬v�4�2¡#�4�Q�?�Q�¹¨Q�4� ��<���?�k¢C�4¡u�®¦E¡£�Q�i�?� ��<¢i¢o�:¡£�Y�Q�OÚÛ�2¡u�s� ��Y�4­Ä�d�2¡s�?�2�0§?¢o�Y­e­P�4�Y�4­P�b­P¡£¢¶O�<Í?¡½­P�4­w³ZÜÝ¡½©Â�2�u¡s�?µ?µE�?³I¶)�2¢S�?µ?�4�Q�®�Y�2�i�2� ��<¢i¨2¢#�4�?�0�4¡£�AÑ"�:�Y�Q�4�?¡£�i�i�N�4¡£�2�i�Q�#§?�2� ��<¢i¨Q�4�?�C¨Q�w�2¡s�?�Q­Þ°N�Y�4­¨Q�?�S�Y­®­P�Q�?�Y�2�i�2¢i¨2¢]ª��Q���4�Q�Oß�¦E�6�É¿Ï§?¢S�:¡s­e­P�Q�º�4�?�«¦YµE�gÈx�<�2�i�2�£�Q�Pß:àQáYáYâ[¬¸àQáYá6ãYäiä2¿

å ¤



����� � ��	��

�
����� ��������
������ �����  	!#"��$�%��"�&��'����(��*)�+,!-��&*(*!.�
��) �/�0!
132 �5476849"�!#��)

ÁC¡£�hÓ=�:µE�?�£�Q­e�Â¢i¡s©)�4�Q�P§?¢S�Y­e­P�4�Y�4­e���Q©<µE�?�i¢S�k�4©Y¢i¡£µE�¹­P¡£¢ÄÒaÆ\ÓÔÁx³ZÓ=´ºÒ"³IÁb�Â¢i�Q��ªA�4�:�4�	¢i�2¡£�£ª��2¡£�i�)�4�o³
�:�2¡£¢i�e¡s��ÆC�?�i���4�?¡£¢i¢	¤4¿sà	�¸�Y�:�Y�2�k¢i�2�£�u¢T¿ ÜÝ�2¡u�4�Q�®�Q�i� ��<�£¢d­®�Y�À�[�2¡º�4�Q�wÁb�4�:�2�6¼ ��4�4�i�4�?�¹�4�Q�eÒNÆCÓ#Áx³ZÒN´ºÒ�?¡£���6¢P�4¡u�®¦YµY�£�£� �z�6¼ÉµE�k­e�<¢i¡£µE� ��4�[�Q�C�4¡£�g�x�½�4­® 4�Q�v¿=°"�2¡=�4�Q�w°"�2¢S�i�<�2�Y¢o�4�?�g�4�Q�b§?¡£�E�4�<�£�g�Y�6¼º�4�Q­$:C�2�
�Q�i� ��<�£¢#­e�Y�b�?�4� �I�6¼>µE�i­e�<¢k¡uµ?�?�Q�C�4�Q�ÛÆ\�:¢�;Q°N�Y�?�4�Q�w�4�Q�HÜ ��Y�?�Y�=<w�£¡£�2�Y�Q�e�[�2¡E�4¡£�2�i�Q�P�4�?��>Z�Q�?�Q�w°"� ��Â¢i¢i�Q�i�¦YµE��??¿Q°N�Y�?�4�Q�v¬<�4¡£��¡s­ÅÒº�6�4­P�Q�w�4�Q�`¶)�Q×<�Y�Q�4�6�?¡u�?©<�2¡£¢#�4¡u�2�k�2�½�[�\Ü ��Y�?�Y���4�6�4�Q�v¬<�i¡s�?�e�Y�6¼ �4�Q­@:C�2�4�?¡£���6¢�4�Y¢k�Q�:�i�2�?�2¡u�¸�4�6�2¿EÑÔ�=¡£�i¢��6�4×<�Q�:�4�Q­Å�?¡£���6¢#¼>�2�i¢i�k¢i�2�£�½�4�6�2¬YµE�Ä�2¡½�?�x°��6�?�4�A¨Q�P�2¡s�?�Q­ �2¡½�?�4�Y�?�4¡£�Y�Q�	µ?�4�Q�#¨Q�
�2¡s�?�Q­Þ¨2ªN�2¡s�4�Y�?�4¡£�Y�Q�	�x�s�4­e 4�Q�®�Y�Q� �µE�:¢T¿V°"�2¡4¨2ªN�2¡s�4�Y�?�4¡£�Y�Q�d�x�s�4­e [�Q�e¢o�:¡£¢i¢#�¸�<�#¨Q�?� ��<¢k¨2�u¡£�2�?�\Ó"�:µE�?�£�Q­�Y�6¼i¬Y�¸�Y×w¡s�d°"� ��<¢i¢k�Q�i�v¬?¡½�®�4�Q�?�Q�g�4�2¡£�4�P°��6�?�4�Q�e¦Yµ?�:�£¡u�2�6�Q�v¬E¡s�	�4�Q�NÒN�2�Y�2�`�?�4�"�4¡u�C© ��4�:¨2�Q�:�C�i¡£�2�Y¢S�4�6�#¡£�i¢ß�¦?�Y�>¿vÆ\�4�4�Y�?�)° �4�?�¹Æ\�?�i�2�4�?¡£¢i¢0¤[¿sàQä2¿4Ð�¡£�eªº¡s�j¡½�¹�C�Y ?¡£¢i�2�=¤	�Y�2�i�Q�?�Q�O�4�6�4�Q�v¬`ª]¡½���O�4�Q�xÆ\�6¢i�2¡£�=�Y�
¨2ªN�2¡½�4�6�?�4¡u�6�Q�d�x�s�4­e [�Q�e¡s�P¦?¡£�2�u�Q�BA ��<�£�£�Q�e�:�2�2�Y¢#�6�Q�:¡s�?�C�i�2¡s�v¬E�Y�[�Q�·�2�#¡u�k¢=¢S�?�2µE���2¢i¡£�i���w�¸�4�:�2�4�Y�?�"�4�Q�4©<³�4�Y�2¬6�¸�Y×PÜv¡s©<�2�£¡½�?µ?µ?�?³DCC�?µY¢i¡£�V�6¢i�Q�g�k¢S�Y�i©w¦Y�Q�:¨2�Q�k�:¢=ªN�Q�:�4�Q�v¬?ªN�Q�4�d­®�Y�d�6�?���e�?�4�"�2¡s�?�Q�	¨2ª��2¡s�4�Y�?�4¡£�Y�Q�
�x�s�4­e 4�Q�)�<�£�x¨2ª��2¡Û�2¡½�?�4�Y�?�4¡£�Y�w¼>�Q�?�u¡s�6¢i�Q�i 4�:�2¢k¡u�Q��¢Q¿

���FE  *G���)�"����
�H&�)�� 2 �#!3�����I+#���J&�
��
���#!.�K)L4M"K!.��)
Ñ#�)�Y¡s�?¢O�¸�:�2¡e­ �µ6�Y�£¡u�2�?�¥ÚÛµE 4µY�£µY�6¡u�Q� ¼ ��4�«�4�Q�Å�4�Y¦6�Q�:ªA�4�:¨2�2�£¢i�Q�Å§?¢S�6­e­P�4�Y�4­
¦Yµ?�Ø¦?¡£�Q���I�?�4¡£¦?¡u�¸�6³�Q�v¿NÐ�¡½�g�[�2¢S�i�<�2�6¢i�Q���4¡u��Ó=�:µE�?�£�Q­P�k¢i�2�£�½�4�?�Ï¬º�4¡£�ÀÚÛµE 4µY�£µY�6¡u�)�4�2�)§?¢S�Y­e­P�4�Y�4­P�2�g�Y�?�g�4�Q��ÒNÆCÓ#Áx³
°N�Y�?�4�Q�4­P�?�i¢i�Q�i�¾�4�Q�N¦E¡£�Q�x°"� ��Â¢i¢i�Q�N¨Q�¾�i��� ��Â¢i¨2�Q�v¿Ð�¡£�eªº�Y�4�:�i�2�?�2¡s�?�£¡u�2���2¡s�O�4�2�k¢i¡s­e­w¢i�2�0°N�Y�?�4�Q�4­P�?�i¢i�Q�j¡£�i¢Q¬`� ��Y�?�Y¢P�?¡£���6¢0�?�4�x¦YµE�)�4�Q�CÚÛµE [µY�£µY�Y¡£��iµE�?�4�Q�i�)�Y�?�2�«¦YµE�¾�4�Q�L�C�6�Y¢i�Q�?� ��Y�?�6�Q�L�6�v¿¸ÁC¡£�eÜv¡s©<�2�£¡s�?µEµ?�À�2¡s�?�Q�wÚ`µE [µY�£µY�Y¡£�e�4�2¡#�Y�2�6�Q�4�Q�?�Q�)Áb�<¢k�Q�¡£�i¢e�4¡£�h­e�<Í?¡s­e�<�£�hÜv¡s©<�2�£¡s�?µEµ?�Ø�<�£�u�Q�®° ��6�4­P�h­P¡£¢e�C�Y�Y¢k�Q�?� ��6�?�Y�Q�v¬#�4¡£�h�4¡£�2�i�hÚÛµE 4µ6�uµ6�Y¡£�L�4�Y�[�Q�v¿ �x­�4¡£�d¨Q�4�jÁC¡u�o©E�?�i�k¡uµ?�O�i¢k�Q�?�Q�?�4�Q�À§?�2� ��<¢i¨2¦Y�Q�Z¼ �Y�4���Q�)¡s�ÀÈ]¡s�E�?�£¡£��©��Y�6¼º�4�Q�OÒN�2�2�?�Q�4�Y�6¼>ªº�Y�?�À¨Q� ¦Y�Q�:�2¡s�6³¼ �Â���?�Q�v¬"�s�<�i�i�Q��ªº¡s�	�E�4�®�Q�?�4�£¡u�2��¦?¡£�2�u���C�Y�Y¢k�Q�?� ��6�?�Y�Q��¨Q�v¿NA ��4�®�¸�<�	�Y�2�S�Y­w¢i�h�C�Y ?¡£¢i�2�xª ��Y�?�£�Q��ªº¡s��4¡£�d�i�2�2�?�bÐ¹�Q�:¢i�PO4¬QORO6âY¤ å ¬-O[¬QO4àQ¤ å ¬-O4¬QOY¤ å ¬.O[¬QO å ¬#O4¬sàe�4�?�SO[¬{¤4¿ÏÐO�Q�4�)�2¡s�?�Ç�C�6�Y¢i�®�4¡u�	Ü ��Y�?�Y�UTO�4�<¢Q¬�iµP¡£�i¢PVXWY	Z@[Y�\^]X_-`Racb�d �4¡£�CÐÀ�6�4�:�i�2�?�2¡½�?�£¡£�2�4©<�2¡£¢Q¬¸�¸�6×b�2¡s�?�w¡½�	�2¡s�?�Q­ �4�Q�]�4�2¡£�4�Q�g¨Q�?�Y�Q� �µ?�:¡£�Y�Q�g�C�?µY¢i�Q�¦YµE�i�4�6�?�4�Q�?�A°N�Y�?�4�N�4¡u�x�C�Y�Y¢k� ��4�[�Q�:�£�Q�?¢Q¬YªNµE�[�2¡-e4�4¡£�AÜ ��6�?�Y�N�4�2�=Ó=�:¡s­P�Q�:�N�4�2¨2�2¡£�2�4�?�2¢Q¿RA ��4��e#fÅàcO]�Q�z³�4�<�£¢i�Q�®ªº¡s�#¨Q�®�4�Q�e�i�2�2�?�=�6�Q�4�Y�4�Y¢k�Q�e�C�Y�6¢i�Q�?� ��Y�?�Y�Q�g�<�£�iµw�4¡u� ��x�4�Q�:�£�Q�4�Q�?�kªa�6�4�:�i�2�?�2¡½�?�£¡s�2�4©<�2¡s¢k�Q�gO4¬{á[àY¬O4¬QhYÊ[¬iO4¬{â6á4¬iO4¬ÌËEã4¬RO4¬{¤6Êb�4�?�gO4¬QO å Ë¸¿E°"�2¡`âP­ �µY�Y�£¡£�2�?�Q�g�C�Y�Y¢k�Q�?� ��6�?�Y�Q�g�Y¡s�?¢N�2�N¼ ��4�j>Z�2�4�C�4�Q�"�¸�:�2¡`°N�Y�4­w³¢iµE [µY�£µY�Y¡£�Q�)âRklfÖãYãYãYâP¦6�Q�:�i�2�?¡u�2�4�Q�?�	° ��6�4­P�Y¿4Ð�¡s�º¦Y�Q���2¡½�6¼I�<�2�?�Q�«�4¡u�eÓ"�:µE�?�£�Q­P�i¢i�2�£�s�4�?�h¡s�?�iµÂ¼É�Q�i�v¬v�<�£��¸�Y×)�4�Q©T�Y�4�Y¢®�i�2¡>¬H�¸�6×h�k¡u�2�»�4�6¢i�Q�w�4¡u�2�k�Q�¥Ê \ âRkmf ¤YÊYÊY¤nhg° ��6�4­P�Q���4�Q�P�:¡£���6¢i¡£�Y�h�4��o �?�4�2¢T¿#ÁC�2�i�i�Q�Ú`µ? 4µY�£µY�Y¡£�C�iµ6�u�`�Y�4�4�6�?�g�4�Q��ÒaÆ\ÓÔÁx³IÁb�<¢i�Q�®�Y�2�i�2� ��<¢i¨2¢NªN�Q�:�4�Q�v¿`ß>�A�Â¢ ��4�:�£¡£���®�£¡u�2�6¢º¡s�	�4�Q�NÆ\�?�kªa�6�?�¸�4�Q�Ú`�2�k¢S� ��Y�4­P�C�2¡s�?�P�Y�2ªº¡£�i�i�CÐ�¡£�£�s© ��4�C�4�?�g�2�º¡£�i¢x�¸�4�:�2�4�Y�?�º�4�Q�4©?�4�Y�2¬4�¸�6×P�2¡s�?�0�Y�?�4�Q�:�bÓ·µ? 4�?�½�Â¢i¡£µE�g¦Yµ?�Ú`�2�k¢S� ��Y�4­P�Q�¾�¸�<�º�2¡s�?�bµ?�4�Q�A�6�?�4�Q�:�C¯#�Q�z¼I�Y�4�:�Q�g¡s�¾�2¡½�?�Q­��Y�?�4�Q�:�Q�«Üv¡£���6¢x�Q�:�i�2�?�2¡½�?�Q�«� ��Y×<¢T¿{äA ��4�N�4�Q� ; ªº�Y�4�:�Q�,?P°��6�4­��i¡s­P�?�£¡£�Q�:�Q�«ªº¡s�º¨Q�4� ��<�2�?�i¢x¨Q�	�4�Q�«�Q�:ªº�Y�:¢i�2¢i�Q�	È ��Y�no¸�E©<�2¡£¢i�Q�«Ó·µY¡£�i�iµE�6³¦Y�Q�:¢i�2¡£�£¢=¦?¡£�2�£�A�2¡s�6³=�4�?�e¨2ªN�2¡½�4�6�?�4¡u�6�\�x�s�4­e [�Q�Oß��i¡£�Q�?�A¤4¿{Ê[¿{¤A�4�?�	¤4¿{Ê4¿mË?ä2¿2Áb�xªº¡s�=�4�6¢i�Q�:�o�?���?�Q�PªNµY�£�£�Q�v¬
ªº¡£�º�i¡£�2�b�4¡£�º¡s­Å�x�s�4­e [�Q�4­PµE�4�2�£� ��4�4�:¡£�Y�Y�Q�?�£¡£�Q�4�Q�[�Q�	Æ\�4� ��6�?�Y¡£�E©<�2¡£¢i�Q�P¨2ªº¡£�i�2�?�Q�P�4�Q�P°N�Y�?�4�Q�e�4�?�P�4¡£�

å Ê



¶ �µY�Y�£¡£���4©Â�2¡u¢T¬<�¸�Y×A°N�Y�?�4�Q� ��Y�4�?�£¡u�2�?�Q�=Ü ��Y�?�Y�N¦Y�Q�:ªN�2�2�?�i�2�£¢#ª��Q���4�Q�0© �µE�4�?�Q�v¬Y�Y�6¼v�4¡£�A§?��� ��Â¢i¨Q�4�Y�i©<�2¡£¢·�4�Q�°N�Y�4­w¢iµE [µY�£µY�Y¡£�\�6�?�iªº¡s�i©<�Q�v¬4�Q��¨2�Q�?�Y�Q�	ªº¡s�º�Y�?�N�4�Q�NÆC�?�i�E�Y�[�C�4�2�N¡½�¾Æ\�?�k���4�?¡£¢i¢A¤[¿{Ê4¿mËP�4�2�i�2�4�:¡£�Q�4�Q�?�Q�
¯#�Q�z¼I�Y�4�:�Q�?�`�¸���2¡E¦Y�Q���i���?¡£�2�4�Q�?� ; Áb�Â¢i�Q�?� ��<¢i¨2�X??¬��[�2¡E�4�Q�?�Q�w�2�·�i¡£���K>Z�2ªN�2¡£�£� �4­ �2¡s�?�N¨Q�6¼ ��<�£�£¡£�Y�NÆ\�4�?¡£�£�¸�4�?�¦YµE�®�4�Q� A �Y­P¡£�£¡£�P�4�Q�º�?¡£���6¢i�£�2�Q�:�Q�)Ú`�2¡£�s­P�Q�?�Y�Q�«¦Yµ?�������4�<�������C�4�Y�?�4�2�£¢Q¿
	�

��������

����������È]¡u�Q�Ä�u¡£�2�Y¢	�¸�<� ; ¶)µE�4�2�£�ºµE�4�?�gÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢k�Q�-?O�Y�?�	�C�Y ?¡£¢i�2�A¤«¨Q�?�E�i�4�?�4�Y¿NÑ#��4�Y�?�4�2�£¢b�k¡u�2�O�<�£�iµ)�4­ Áb�<¢k�Q�v¬¸�4¡£�	¡½� ¨2ª��2¡£�Q�:�£�2¡ºÈ]¡½�?�k¡u�2�6¢0¡£�4�Q�<�£¡£�i¡£�Q�:¢e�k¡½�?���ÛÆA�£�£�g°��6�?�4�Q�)�2¦YµY�£¦?¡u�Q���Q�
¦YµE�?�2¡s�4�Y�?�4�Q�N�4�4�Y�4� ��6�?�Y¡£�d�4�?�d�k¡½�?�g¦6µE�?�2¡s�4�Y�?�4�Q�"¨Q�d�4�6¢i�Q�:�i�2�?�2¡£�4�Q�v¬4�iµY�?�Y�#ªN�Q�4�®�i¡£�A�2Í4�Y©6¢=�4¡£�2�i�2�s�4�Ü ��Y�?�6�\�4�Y�[�Q�v¿?Ð ¡s�"�Y�Q�?�Q�:¡£�Q�:�Q��� � �Y�Q©<µE 4 [�2�u¢x­P¡£¢�� ��� �4�?��� ����� ß��Q¿q�v¿{ä=­P¡£¢ºÈ]¡u�q¼>�C�4�2�N¡½�	ÆC�?�i�2�4�?¡£¢i¢¤4¿{Ê[¿mË\�[�2�i�2�4�:¡£�Q�4�Q�?�Q�«¯#�Q�z¼I�Y�4�:�Q�?�Q¿6Áb�Y�4�2¡v­e�<�2�?�Q�eªº¡s�N�Y�?�"�4�Q�e¨2ªN�2¡s�4�Y�?�4¡£�Y�Q�h�x�s�4­e [�Q�	�2¡s�E�4�Y�?�4¡£�Y�Y¬
¡s�?�4�Q­�ª]¡½�a¦YµE�	�4�Q�g�4�2¡£�4�Q�)°N�Y�?�4�Q�g�2¡s�?�e�:�2¡s�	¨Q�6¼ ��<�£�u¡£�h�Y�?�kª ��Y�?�£�Q�h�4�?�«�4¡u�P�Y�?�4�Q�:�C¡£�E�?µE��¡u�Q���Q�v¿-A ��4��2¡s�?�A�?¡£���6¢i�£�2�Q�:�º¶)�Q�?�Y�! ¥¦6µE�P°=� ��<¢k¢i�Q�i�w�i�2¡4�¸�Y�4�"� �# �4¡£�ºÆC�?¨Q�Y�?�¸�Y�P°N�Y�?�4�Q�v¬Y�4¡£�A�[�2¡¸�<�£�u�Q�	°"� ��<¢i¢i�Q�i�¡s�$ Å�4�?�L�4�2¡Û�iµE�?�i¢A©Â�2¡½�?�Q�¾¦YµE�i©ÂµE­e­P�Q�v¿
	�

��������

����� ��� ��°"�2¡º�4¡£�2�i�Q­ Áb�<¢i�Q�?�S�Â¢i¨gªN�Q�:�4�Q���4¡£�hÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q���4�Q� ��?��©6�i¡£���6¢i¡£�Y¢Q¬Ô�4¡u�)�¸�T³�¸�4�:�2�g¨Q�?�i¢o�Y�?�4�Q©<µE­e­Ä�Q�v¬¸�¸�Y×®�2�b�x�s�4­e 4�Q�¹­P¡£¢A¨2ªN�2¡#°��6�?�4�Q�h�6¡½�?¢T¿¸¯#�Q�:ªN�2�2�?�i�s�4�?�Y�Q�)¦Yµ?�h°N�Y�?�4�Q�
o �?�4�Q���Q�4�Q�?�kµÀªº¡£�h�[�2¡%� � �?¡£���6¢e�i¢o�<¢i¢Q¿&� ���# ¡£�i¢e�4¡£�gÆC�?¨Q�Y�?�A�Y��°N�Y�?�4�Q�v¬#�4¡£�L�[�2¡A�<�£�£�Q�¥°"� ��<¢i¢i�Q�i�¡s�' ,�4�?���4�2¡º�iµ?�?�i¢e©<�2¡s�?�Q�»�i¡£�2�Y¢S�4�6�P�i¡s�?�`¿#Áb�Y�[�2¡º¡£�i¢e�2¡s�?�L°N�Y�?�4�h�[�2¡A�2¡s�?�Q­ °=�s�<¢k¢0�6�Q�4�Y���¸�Y�4�
�i¡£�2�Y¢S�4�6�2¬YªN�Q�4�®�i¡£�\�[�2¡ �4�Q­ °"�s�<¢i¢"�2ÍE¡£�i¢i¡£�Q�:¢x�4�?�d�2�N¡s­²�i�2�s�4�Q�g�x�s�4­e 4�Q�«©<�2¡s�?�b© ��4��¨2�Q�:�\°N�Y�?�4�x�Y¡s�?¢Q¬�4¡£�b�Q�[�Q�6¼ �<�£�£�b�4�2¡Û�4�Q­ °"�s�<¢i¢º�2Í?¡£�i¢i¡£�Q�:¢eß�¦?�Y�>¿4Æ\�?�k���4�?¡£¢i¢	O[¿{¤Yä2¿
	�

��������

���(�(�)���*��È]¡£�Q�=�[�Q� ��?��©6�i¡£�2�Y¢i¡£�Y�Q�Äªº¡s�#�4¡£�ºÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�Pª]¡u�º�[�2¡+�����=�4�?�e�6�Q�?�Q�P¨Q�?� ��<¢i¨o³�£¡£�����¸�T¦Yµ?� �6�?�Q¬=�¸�6×»°��6�?�4�Q� ��Y�4�?�£¡£���?�Q�)Ü ��Y�?�6� �?¡£�2�Y¢)�4�Y¢k�Q�:�i�2�?¡u�2�4�Q� ªN�Q�:�4�Q��© �µ?�4�?�Q�Ø�?¨2ªb¿N�¸�Y×�?�4�e�2¡s�?�À�[�2�i¢i¡s­e­w¢i�)Æ\�?¨Q�6�?�-,
.)/¹�6� :C�2�s [µY�i¡£¢i¡£µE�?�Q� ¨Q� �4�6¢i�Q�:�k���?�2¡£�4�Q���i¡s�?�`¿ A ��4�*>:�2�4�O�?¡u�2�6¢i�£�2�o³�:�)¶)�Q�?�Y�0 ¦YµE��°"� ��<¢i¢i�Q�i� �4�?�214365 e87*9:9*987;,<.�/�=À�i�2¡-> # ß?1Iä	�4¡£� �z�?�4¡½©T�<¢iµE�Z¼ �4�4©6¢i¡£µE�Ö�¸�T¼ ��4�2¬N�¸�Y×
 �4¡£�)¶)�Q�?�Y�L�Â�u�£�Q�g°"� ��<¢i¢i�Q�®¡£�i¢Q¬N�4�2¡x�4�Q�?�Q���2¡½�?�O°N�Y�?�4�)�i¡£�2�Y¢S�4�6�P¡£�i¢Q¬"�4�Q�:�Q��Ü ��Y�?�Y�«¡½­ �I�6¢i�Q�:¦<�<�£�
@-A �QfCBQe Z ßD1FE�àQä \HG:I?JFK _ dGMLON _ W

7=e Z 1 \�G*I?JFK _ dGMLPN _ W
B?�£¡£�2�Y¢0ß>�4�?�g�4¡£�C�¸�Y­P¡£¢º�Y�6¼#�4�Q­9:C�2�v¡s�	�4�Q�Q1É³I¢i�Q�	Ó·µY�i¡£¢i¡£µE�

¨Q�	�i�Q�?�Q�¾¡u�k¢Sä2¿¸ÑÔ�º�i�2¡`�¸�Y�4��� �����# �4¡£�wÆ\�?¨Q�Y�?�#�Y�U:j�2�½ [µY�i¡£¢i¡£µE�?�Q�$1i¬6¼ ��4�º�4¡£�R> # ßD1Iä�fÅàC�6¡u�£¢Q¿
¶)¡£¢b�4�Q­ Áb�Â¢i�Q�?�S�<¢i¨"� ����� �k¡½­P�?�£¡£�Q�:�Q��ªº¡s�C�4¡£�g°N�Y�?�4�Q�?�i¡£�E�4�<�£�Y¬·�4¡£�Ç­e�6�O�4�2¡"�4�Q�bÒNÆCÓ#Áx³ZÓ"´ºÒ

�4�2µ?�4�<���6¢i�Q�g©T�Y�4�v¿4ÁC¡£�C¡£�4�Q�<�£¡u�k¡u�Q��¢i�Q�)Áb�<¢i�Q�?� ��<¢i¨2�S� � �4�?�T� ��� �iµY�£�£�Q�g�£�2�4¡£�Y�£¡£���«¯#�Q�:�6�u�2¡£�2�?�P�Q�i­ �µY�Y�£¡q³�2�?�Q�v¬=µE��­e�Y���4�2¡s­
§?�2� ��<¢i¨2�Q���4�Q�	°��6�4­b¢kµE 4µY�£µY�6¡u�O�[�2�4�Q�?¢i�Q�?�ØªN�Q�?¡£�Y�Q�mA¸�Q�?�£�Q�g­e�<�2�?�Q��ª ��4�:�4�Y¬ªN�Q�4�e�2�º©<�2¡s�?�CÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�g�?¨2ªw¿E¯#�Q��ª��2�2�?�i�s�4�?�Y�Q�¾¨2ªº¡£�i���?�Q�	�4�Q�g°N�Y�?�4�Q�	� ��Y�4�Y¿6ÁC¡u�2�k�C¯#�Q�:�Y�£�2¡q³�2�?�C�iµY�£�£�Q�gÆC�6¼É�i�2�?�s�4×e�¸�6� ��4�4�Q�N�6�Q�4�Q�v¬Ï¡½�6ªº¡£�2ªN�2¡£¢A�4¡£�b�6�Q�4�Y�4�Y¢k�Q�gÑ&U`�Q©Y¢k�A¡s­��xµE�Y¢k�2ÍE¢N�4�Q�º°N�Y�4­w¢iµ<³ 4µ6�uµ6�Y¡£�2�i��� ��Â¢i¨Q�4�?�d¦6�Q�i�4�<�2�?� ��Â�i�i¡£�E�4�Y�N�k¡½�?�`¿

���0� � ��!j��� ����) ��� �WVg�!X ��

���	���N+#��� �"�!.G &�)��
ÁC¡£�	¼Éµ6�u�6�Q�?�4�Q�»¶)�2¢S�?µ?�4�Q���4�Q�eÚ`µ? 4µY�£µY�Y¡£�2�i�2� ��<¢i¨Q�4�?���iµY�£�£�Q�»¡s� Æ\�?�i�2�4�?¡£¢i¢gÊ4¿mËO�Y�6¼A�4¡£�hÁb�Â¢i�Q�?� ��<¢i¨2�
� � ¬Y� ��� �4�?�0� ���)� �Y�?�6�2ªa�6�?�4¢bªN�Q�:�4�Q�v¬`�4¡£�h�Y�?�w�i¡s­P�?�u¡£�Q�:¢k�Q�¥°N�Y�?�4�Q�4©6�½�4­® 4�Q��¼ ��4�w¯A¡£�Q�:�Q�k� ��Y�4­P�

å Ë



�Q�:¨2�Q�?�Y¢NªA�4�:�4�Q�v¿?ÁC¡£�C§?��� ��<¢k¨Q­P�2¢S�?µ?�4�Q�e�i¡s�?�h 4�:¡s�?¨2¡s ?¡£�2�s�#�Y�?���®¡s�d§?¨2�Q�4�6�:¡£�Q�g­P¡£¢��2¡s�?�Q�N�?� �µE×<�Q�:�Q�ÄÆ\�6³¨Q�Y�?� �6� �z�?�4¡£¦E¡£�¸�?�Q�h�6�YªN�Q�?�¸�4�Y�2¿<Áb�Â�#ª��2�k�Q�Y¢i�£¡£�2�?�\�C�:¡£¢i�Q��¡½�4­ ¼ ��4�#�4¡£�C°=�Q�4��¢i�2¡£�½�4�?�P�4�Q�Ô¯#�Q�z¼ �6�4�:�Q�P¡£�i¢�4¡£� AÏ�Q�?�u�Q�k�Y�6¼ ��Â�u�£¡£�E©<�2¡£¢g�4�2¡s­ §?��� ��Â¢i¨2�Q�)�4�Q�P°N�Y�4­w¢iµE 4µ6�uµ6�Y¡£�d�Y�6¼º�4�Q�b°N�<�i¡£�P�4�2�bÁb�Â¢i�Q�?�S�<¢i¨2�2�-� ����� ¿¯#�Q�z¼I�Y�4�:�Q�v¬<�4¡£�ºÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�e�4�?�®¯#�Q�:ªN�2���?�i�s�4�?�Y�Q�Ä¨2ªº¡£�i���?�Q�Ä�4�Q�e°N�Y�?�4�Q�w¦Y�Q�i�4�<�2�?� ��<�i�i¡£�Y�Q�v¬6ª��Q�Z³�4�Q�)ªº¡s�x¨Q�4­�¯#�Q�:�Y�£�2¡£�2�O�Y�6¼=�4¡£�eÁb�<¢i�Q�?� ��<¢i¨2� � � �4�?� � ��� �Y�6ª��Q�?�4�Q�v¬`�4­ �4�?�C�2¡s�?�Q�OÑÔ¡s�?�¸�i�?��©«¨Q�¦Y�Q�:�i�2�4�:U`�Q�v¬4ªº¡£�C�i¢o�Y�i©®�i¡£���¾�4¡u�w¯#�Q�i�4�<�2�?� ��<�i�i¡£�E�4�?�g�4�2¡·�4�Q­@>:�2ª��2¡£�£¡£�Y�Q�«¯#�Q�z¼I�Y�4�:�Q�h�6�?�iªº¡s�i©6¢Q¿
	�� �������	�

���H� ��

� ��°"�2¡N�4¡£�2�i�Q­�§?�2� ��<¢i¨2�Q�w�s�<�i�i�Q��ª]¡½�P�4�?�P¦YµE­ Ó=�:¡s�?¨2¡s »�4�Q�P­e�ÂÍE¡s­e�<�£�Q�»Ó#�Y�Z³�i¡s­PµE�?¡£�	�u�2¡£¢i�Q�v¬·�`¿i�v¿Ûªº¡s� ; �Y�s�Y�4�[�Q�-?h�6�)�4¡£�d°N�Y�4­w¢iµE 4µ6�uµ6�Y¡£�Y¬H�4�2¡"�4�Q�x�iµhªN�Q�?¡£�Y�dÒ ��?��©?­P�?¢S�<¢i¡£µE�?�Q�ªº¡£�e­ �µY�Y�£¡£��� �Q�z¼Éµ6�u�6�Q�v¿¸Áb�®ªº¡s�x�2�b­P¡£¢A¦?¡£�Q�i�?� ��<¢i¢S��¡u�6�Q�O° ��Y�4­P�Q�«¨Q�«¢S�4�)�4�Y�4�Q�v¬vªº¡s�:�)�4�Q­e�4�Â���«�2¡s�?�°N�Y�?�4�Y¬<�4¡£�A�4�2¡4�Y�Q�4�6�b¨2ªN�2¡4°"� ��Â¢i¢i�Q�i�P�Y�6¼>¢S�:¡£¢i¢Q¬<�<�£�=È]¡½�6ªN�2¡£�·¼ ��4�·�4¡£�A°N�Y�4­w¢iµE [µY�£µY�Y¡£�N�Y�2ªN�Q�:¢i�2¢Q¬T�4�2¡4�4�Q��4¡£�2�i�d�4�2¡£�4�Q�»°"� ��<¢i¢i�Q�x¦6µE�g�4�Q�O�[�2¡£�4�Q�À�Y�?�4�Q���Q�)�¸�4�:�2�h�4�Q���v�Q�Y¢o�i�<�s�<�i¢x�Y�2¢S�:�Q�4�6¢CªN�Q�:�4�Q�v¿`°N�Y�?�4�Q�v¬�4¡£�Ç�[�2¡��?�4�x�2¡½�?�Q­¾¬ �[�2¡#�¸�:�2¡=µ?�4�Q�b�[�2¡=�<�£�£�Q�O¦?¡£�Q�0Ú·�<Í4�	¦YµE�i©ÂµE­e­P�Q�v¬ÏªN�Q�:�4�Q�)�<�£�0�?¡£���6¢b¡s�6¼>µE�i­e�Â¢i¡£¦
�4�2¢S�k�<���6¢i�2¢Q¿?ÁC�Q�"§?��� ��<¢k¨2�Q�N¶OÓ��u¡£�o¼>�Q�:¢º�4¡£�b°N�Y�4­w¢iµE [µY�£µY�Y¡£�Y¬4�Y�6¼H�4¡£�b�4¡£�b­P�2¡£�i¢i�Q�g°N�Y�?�4�Q�g�?¡s�6ªN�2¡u�k�Q�v¿ß�Æx�u�6µE�:¡£¢S�4­P�Q�j¼ ��4�H 4�Y���i¡s­PµE�?¡£�i�2�?�ºÆ\�4�Â�uÎ?�i�Q�w¦YµE�w§?�����?�Q�?¨2�¸�Â¢i�Q��o �?�4�2¢=­e�Y�b�[�2¡¸§?ªNµ�U`µE�:�b�4�?���x�£�i�Q�ß:àQáYánOYä2¿{ä
	�� ������� �

��� � ��

� W ��Èº¡£�Q�]�Y�Q�?�Q�gªº¡s�]�¸�T¦YµE�g�Y�?�Q¬[�¸�Y×e�4�?�x�2¡½�«Áb�<¢k�Q�?�S�<¢i¨x¦YµE�:�£¡£�2�Y¢Q¬Ï�4�Q�Nªº¡£�"���µE�4�?�CÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�	¨2ªº¡£�i�2�?�Q�g�4�Q�	°N�Y�?�4�Q�g�4�?�gµE�4�?�C¯#�Q�:ªN�2�2�?�i�s�4�?�Y�Q�	¨Q�?�i¢S�6�?�4�C�Y�Q©<µE­e­Ä�Q�e¡£�i¢Q¬�4�?��ªº¡s�P�i�2� ��<¢i¨2�Q�»�4¡£�OÚÛµE 4µY�£µY�6¡u�«�4�2�Ç§?¢o�Y­e­P�4�Y�4­P�2�d�4�Â�����4�Q­ ¶O�<ÍE¡s­P�4­w³ZÜv¡s©<�2�£¡s�?µ?µE�?³ZÓ"�:¡s�4¨2¡8 v¿Ð�¡½�]µE�:¡£�Q�6¢i¡£�Q�:�Q�h�4�?�x�<�£�iµÇ�6­ ; ¶)µE�4�2�£�·µE�4�?�CÆ\�4� ��6�?�Y¡£�E©<�2¡£¢i�Q�,?d�Y�?�ºÆC�?�i�2�4�?¡£¢i¢A¤4¿{¤[¿
�x�<�2�h�4�Q­Ä�i�2�s�4�Q��Ó=�:¡s�?¨2¡s Oª]¡u�	�4�2¡=�4�Q�C°"�Q�:�2�2�4�?�4�?�h¦YµE���h¡s�¹Æ\�?�i�2�4�?¡£¢i¢b¤4¿{¤[¿{¤d© �µE�4�?�Q�)ª]¡½�]¼ ��4�>Z�2�4�b°N�Y�?�4�C�4¡£�wÐÀ�Y�4�:�i�2�?�2¡s�?�£¡u�2�4©<�2¡£¢b�Y�?�S���2���4�?�Q�v¬4�¸�6×b�k¡u�w¡s�	�2¡½�?�Q�]�Y�2�Y�Q�[�Q�?�Q�	¶)�Q�?�Y�C¦YµE�	°"� ��Â¢i¢i�Q�i�¦YµE�:�£¡£�2�Y¢Q¬v�kµ<¼É�Q�k�h�4�Q�w°N�Y�4­��2¡s�?�i���?�£¡£�Q×<�£¡£�Q���i�2¡s�?�Q�b�C�Y�6¢i�Q�?� ��Y�?�Y�Q�¹�4�Q©Q�6�4�Y¢w¡u�k¢Q¿vÁC�Q�x�¸�<¨Q�O�[�Q� �µY¢i¡£�Y¢i�

�v�2¡£¢S�Y�6¼>ªº�Y�?�d¡£�i¢N�£¡s�?�Q�Y�N¡s�®�4�Q�=ÆC�?¨Q�Y�?�v�4�Q�N°"� ��Â¢i¢i�Q�2¿nA ��4�=¦?¡£�Q�i�?� ��<¢i¢S��¡u�6�\° ��Y�4­P�x¡£�i¢º�<�£�£�Q�:�4¡s�?�Y�º¼>µY�£�Y�Q�6³�4�Q�PÒN�2���?�Q�6ªN�2�)� ��4�?�i¢i¡£�Y�Q���ÛÐ�¡½�P�[�2¢S�i�<�2�Y¢k�Q�)¨Q�4� ��<�2�?�i¢P�2¡½�?�g�4�Q�R, \ ,������h­ �µY�Y�£¡£�2�?�Q�À°N�Y�?�4�Q�»�4�?��4�Q�:�2�2�4�?�Q�®¼ ��4�#>:�2�4�º¶)�Q�?�Y�º¦YµE�®°=� ��<¢k¢i�Q�i�� 
 � �O�4¡£�AÐÀ�6�4�:�i�2�?�2¡½�?�£¡£�2�4©<�2¡£¢"! # ¬Y�¸�6×b�4�2¡v�<�£�£�Q�$# 3$ �4¡£�Ç°N�Y�?�4�	¦YµE�i©ÂµE­e­w¢Q¿ÏÁb�<¨Q�O�4�2¢o�i�<�2�Y¢i�Q� ªº¡s�C�2¡s�?�h­P¡£¢b�4�Q­ °��6�4­ ¡s�?�4¡£¨2¡u�Q��¢i�h¶O�Y�i©Âµ�Uv³Z�x�2¢i¢i��%Þ¬
�4¡£�b�4�Q�N±E�4©Â�2�:³Z´º�Y�6¢iµE�z³IÁCÎ4�4�Y­P¡s©e�6�6¼Q5'& 7)(�7)*�7�+ = b
d ¼>µY�£�Y¢bß�¦E�6�É¿?ÆC�?�i�2�4�?¡u¢k¢0àY¿ àY¿{¤Yä2¿<ÁC¡£�w¨Q�6¼ ��<�£�£¡£�Y�b¶)�Q�6³�Y�C�<�£�u�Q�x°"� ��<¢i¢i�Q�,#Ï¬E¡s�	�4�Q�?�Q��% ß-#?ä=�4�Q���Û�?�i¢S�Y�?�Oß.& 7�& 7*9*9�987/&EäN�Y�4�?¡s­e­w¢Q¬?¡u�k¢ºµ�U`�Q�?�i¡£���6¢i�£¡£���¾�Y�Q�4�Y�?�iµ¦Y�Q�:¢i�2¡£�£¢bª]¡u�P�4¡£�e¶)�Q�?�Y�e�<�£�£�Q�b°"� ��<¢i¢i�Q�c¬v¡½� �4�Q�?�Q�)�4¡£�d°N�Y�?�4�P¦YµE�:�£¡£�2�Y¢Q¿0! # ¡£�i¢0�<�£�iµ	�4¡£�d¤Re ³I¢i�eÓ·µY¢k�Q�?¨�4�Q�xÐÀ�Y�4�:�k���?�2¡s�?�£¡£���4©<�2¡£¢Q¬Û�¸�Y×	�Y�g�2¡s�?�Q­�¦YµE���Y�2�Y�Q�4�Q�?�Q�)§?¡£¢i�e�4�2¡=�Â�u�£�Q�1#�3  Å�2¡s��&g�i¢i�Q�6¢Q¬ �4�?�)� ��Y×<¢�i¡£���¾�¸�Y�?�Q�N�£�2¡£���6¢C�4�Q�:�2�2�4�?�Q�v¿¸Ð�¡s�º�[�Q�:�2���4�?�Q�«�¸�Y�4�®¼ ��4��>:�2�4�2�S 
2 �����4¡£�bÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢43 # ¬�¸�Y×x�4¡£�\°N�Y�?�4�6587'9Ï}Y�e�4�2¡4�4�Q�	°"� ��<¢i¢i�Q�i�w¡s�� �¦YµE�i©ÂµE­e­w¢Q¬Q­P¡£¢#�4�Q�"ÒN�Q©E�4���i¡£µE��3 # f:! # E�;=<?>@A # 3 < ¿Áb��5M� �# �< ¡£�i¢C�?¡u�2�6¢i�£�2�Q�:�b¶)�Q�?�Y�w¦YµE�	ÚH�<Í4� =b�2¡s�?��A �6­P¡£�u¡£�e�4�4�Y�4� ��Y�?�6¡u�6�Q�2¬ Ó·µ6¡u�k�iµE�6³I¦Y�Q�:¢k�2¡u�£¢i�Q�B�`�6³¼ �Â�u�£�i¦<�Y�:¡s�Y�?�£�Q�b­Ä¡u¢DC � �# f , \ ,������ \ 3 # ¡£�i¢T¬4�Q�i�4�<�£¢i�Q�«ªº¡s�]�¸�Y­P¡£¢A�4¡£�P¯#�Q�:¢i�2¡£�s�4�?�g¦YµE��� � ¼ ��4� >Z�2�4�Q��Y�2�Y�Q�[�Q�?�Q�h°N�Y�4­FEeµ?�4�Q�º�Y�?�4�Q�:�º�6�2�S�<�Y¢*�6Ð�¡½�]© �µE�4�?�Q�®¼ ��4�N�2¡s�?�b�6�2�Y�Q�4�Q�?�bÒN�Q�Â�u¡£�i¡£�Q�i�4�?�g¦6µE��� � �4¡£�Üv¡s©<�2�£¡s�?µEµ?� >Z�2�4�2�P°N�Y�4­P�2�0�[�Q�:�2�2�4�?�Q�v¿HÁC�Q�C§?�2� ��<¢i¨2�Q�x¶OÜ W �£¡£�o¼É�Q��¢0�4¡£�dÚÛµE [µY�£µY�Y¡£�d�4�2�P°N�Y�4­P�2�b­P¡£¢�4�Q�A­®�<ÍE¡s­e�Â�u�Q�«Üv¡s©<�2�£¡s�?µEµ?�`¿

åYå



	�� �:����� �

���H� � 

� b � Ð�¡s�PµE�:¡£�Q�6¢i¡£�Q�:�Q�»�4�?�d�Y�?�2�»�?¡£�Q�e�Y­ ¶O�<ÍE¡s­P�4­w³ZÜv¡s©<�2�£¡s�?µ?µE�?³ZÓ"�:¡s�?¨Q¡s Ø�4�?��4�Q� ��?��©6�i¡£���6¢i¡£�Y�Q�	�¸�Y�[�2¡>¬4�¸�Y×b�[�2¡��(���)�º°N�Y�?�4�Q�g�<�£�£¨Q� ��Y�4�?�£¡u�2�?�Q�ºÜ ��6�?�Y�\�?¡£�2�Y¢]¨Q�d�4�6¢i�Q�:�i�2�?�2¡£�4�Q�	�i¡s�?�`¿ß�ÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�	¨2ª]¡u�k���?�Q�¾�4�Q�g°��6�?�4�Q�gªN�Q�:�4�Q�g�?¡s�?�Y�2�Y�Q�¾¦Y�Q�i�4�<�2�?� ��<�i�i¡£�Y¢Q¿qä=Ð�¡s�º� ��Y�?�Q�k�	�4�Q�gÑ#¦Yµ<³�s�?¢i¡£µE�?�S 4�:µ6¨2�Q×C�4�Q�=°N�Y�?�4�Q�?�k¡u�?�4�<�£�C�¸�4�:���Ä�2¡½�?�Q�®¶O�Y�i©<µ UÛ 4��µY¨2�Q×A�6�v¬Y�4�2¡¸�4�Q­ �2�·¼ ��4� >Z�2�4��:C�2�s 4µY�k¡u¢k¡uµ?�¡s��>:�2�4�Q­��C�?µY¢i�Q�¾¨2ªN�2¡ �`�?�i¢ ��6�?�4�C�Y¡s�?¢Q¿
Ð�¡s�A�[�2¨2�2¡u�2�4�?�Q�¹ªº¡£�2�4�Q�A­P¡£¢S, ��� �C�4¡u�eÜ ��6�?�Y�P�4�Q�ºÁb�]Æ0¬Ï­P¡£¢ ,������P�4¡£�eÜ ��Y�?�Y�w�4�2�AÆC­e ?�£¡ o ©Q�<¢i¡q³µE�?�S�[�Q�:�2¡£���?�T¬H­P¡£¢-,<.�/d�4¡£�eÆC�?¨Q�Y�?�=�4�Q�w�4�Y¢k�Q�:�i�2�?�2¡u�¸�4�6�:�Q� :C�2�s [µY�i¡£¢i¡£µE�?�Q�»�4�?�À­P¡£¢�e"�4¡£�ÇÜ ��Y�?�Y�P�4�2�Ó=��¡½­Ä�Q�:�Q¿ A ��4��1Y3$5?àH7*9:9*987;,<.�/H=b�4�?�h�2¡s�?�Q�)�C�?µY¢i�Q��#Ä�i�2¡�� A ß-#Eä"�4¡£� �z�?�4¡s©Q�<¢iµ?�z¼ �4�4©6¢i¡£µE�«�¸�T¼ ��4�2¬?�¸�Y×P¡s�

#b­Ä¡½�?�4�2�k¢i�Q�?�N�2¡½�?�C°N�Y�?�4�º�2Í?¡£�i¢i¡£�Q�:¢Q¬6�4�Q�:�Q�dÜ ��Y�?�Y�º¡s­ �z�Y¢k�Q�:¦V�<�£� @-A �£¡u�2�6¢Q¬��g�i�2¡4�4¡£�x�Q�:ªº�Y�:¢i�2¢k��ÆC�?¨Q�Y�?��iµY�£�2�?�Q�A°N�Y�?�4�Q�«¡s�«�2¡s�?�Q­ �4�2�£¡£�Q�?¡u�6�Q�v¬ �6�4�Q�a¼É�2�i¢x�Y�2ª ��6�?�u¢k�Q�h�C�?µY¢i�Q�v¿,A ��4�]¨2ª��2¡·�C�?µY¢i�Q�1# W �4�?� # b ¬�4¡£�b�¸�4�:�2�	�2¡s�?�0�C�Y�6¢i�C�4�Q�ºÜ ��Y�?�Y��Tg¦Y�Q�i�4�4�?�4�Q�¾�i¡s�?�`¬4�i�2¡�� ` �4¡£�b�Q��ªa�6�:¢i�2¢i�ºÆC�?¨Q�Y�?�H�6�g°��6�?�4�Q�v¬¸�4¡£��iµ<ªNµE�?�¸�4�2¡ # W �<�£�N�Y�?���	�4�2¡�# b ¦Yµ?�i©<µE­e­Ä�Q�0�4�?�	�4�Q�:�Q�gÜ ��6�?�Y�º¡s�
@-A �£¡£�2�Y¢Q¿?ÁC¡£�AÆC�?¨Q�Y�?�¸�kµY�£���?�Q�N°N�Y�6³

�4�Q�	¡£�i¢C�Y 4 4�:µ<ÍE¡s­e�Â¢i¡£¦ÇÓ·µY¡£�i�kµE�6³I¦Y�Q�:¢i�2¡£�£¢x¨Q�4­ Ó#�Y�k�Y­P�2¢i�Q�	� ` ¿?ÁC¡£�bÆC�?¨Q�Y�?� �6�g°��6�?�4�Q�v¬4�4�Q�:�Q�hÜ ��Y�?�Y�¡s�«�4�Q­��Y�Q�4�Y�4�6¢i�Q� �I�6¢i�Q�:¦V�Â�u�"�£¡u�2�6¢b�4�?�O�4¡£�Ä�?�4�x¡s� # W ¬ �?¡£�2�Y¢b�6�4�Q�x¡s� # b ¦Yµ?�i©<µE­e­Ä�Q�v¬¸¡£�i¢b�4�?�Y�o¼ ��Y�4�Ó·µY¡£�i�iµ?�6³I¦Y�Q�:¢i�2¡£�£¢P¨Q�4­�Ó#�Y�i�Y­Ä�2¢i�Q�
� E�� ` ¿·Áb�<�k�i�2�s�4�g�Y¡£�£¢Q¬#ªN�Q�4�»­e�Y� # W �4�?� # b ¦Y�Q�:¢S�6�?�i���6¢Q¿ÛÐ ¡s��Q�i�4�<�£¢i�Q�g�Â�u�kµF�
� � , ��� � \ , �/���,<.�/ \


 à
Ë�� b
d

C�� A ß-# W ä�� à�E ] _��� ` � � \ 
 àË Z ÊË \ ] _-` � b
d
C	ß�� A ß-# W ä \ � A ß-# b äkä�� Vià E ] _���� a Z�] _���� \ Vià E ] _�������� a^b

Ð�¡s�Å�4�Y�4�Q� �<�£�iµ �4¡£� �6�Q­P�2¡s�?�S�Y­P��¯#�Q��¢i�2¡£�½�4�?� ¦Yµ?��� A ß-# W äÅ�4�?��� A ß-# b äÖ¨Q�4­P¡s�?�4�2�i¢ �6 4 4�:µ<ÍE¡q³­e�<¢k¡u¦ ¡s­ :w�:¡ U=¿OÑ#�Å¡£�i¢��Y�4�Q� �i�Q�4�Þ�6�6¼ÉªN�Q�?�4¡£�¸¬O�4¡£���Y�Q­P�2¡s�4�Y­P��¯#�Q�:¢i�2¡£�s�4�?��¦YµE� 5�� A ß-#?ä �
 ¡£�i¢x�C�?µY¢i�Q�g¡s­�°N�Y�4­�=A¨Q�e�[�Q�:�2���4�?�Q�v¿?Ð�¡s�#¦Y�Q�k�4�<���?� ��<�k�i¡£�Y�Q�e�¸�6�?�Q�#�Y�2ªº¡£�i�k�AÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�	�4�?��?�Q�4­P�Q�®¼ ��4�"�4¡u�b�xµ?�?�i¢S�i�4©6¢i¡£µE�	�4�2�º§?��� ��Â¢i¨2�Q�:�º¶OÜ b �Y�v¬?�¸�Y×C�4¡£��:C�2�s 4µY�k¡u¢k¡uµ?�?�Q�g¡s�®¼Éµ6�u�6�Q�?�4�Q­�§?¡s�4�?�¦YµE�«�C�?µY¢i�Q�)¨Q�)�C�?µY¢k�Q�)�Y�2� ��<�2�Y¢o�?¡u�k�uµ6�C�2¦YµY�£¦E¡£�Q�:�Q� �ÛÐO�Q�4��� �2¡s�?�e¶)�Q�?�Y�P¦Yµ?�L�C�?µ6¢i�Q�)¡£�i¢Q¬Ï�iµg�¸�Y×
# W ¢kµE 4µY�£µY�6¡u�k���¾¨2ªº¡£�i���?�Q��� �4�?� # b �£¡u�2�6¢Q¬¸�kµe�Y¡£�£¢*�

C ß � A ß # b ä
!�5"� A ß-#?ä���#"3��$#�5 # W = =Vä�� C=ß%� A ß # b ä&!'� A ß # W äiä
f C#ß%� A ß-# W ä \ � A ß-# b äiäC#ß%� A ß-# W äkä \ � A ß # W ä Z ß:à E�� A ß-# W äiä \ C#ß%� A ß-# b äiäYE C=ß � A ß-# W ä \ � A ß-# b äiäà�E C=ß � A ß-# W äiä

Ð�¡s�#�Q�i�4�<�£¢i�Q�®�¸�Y­P¡£¢º�?¡£�º�Y�6¼H�2¡s�?�b�A­Ä�S©Q�<�£¡£�Q�i�4�?�e�4�Q�"�C�Y�6¢i�Q�?� ��Y�?�Y�Q�	�2¡s�?�C¶)µE�4�2�£�£¡£�Q�i�4�?�e�4�2�ºÑ=�6¢i�i¢i�o³�?�Q�?�A�4�?�«¯#�Q�:�Y�Q�?�Q�?�x�4�Q�º°N�Y�?�4�Q�?�i¡£�E�4�<�£�P�¸�4�:�2�g�2¡s�?�b¶O�Y�i©Âµ�UH©<�2¢i¢i�º� ��Y�?�6�º�4�Q�A�C�6�Y¢i�Q�	�4�2�C°N�Y�4­P�2�­P¡£¢P�4�Q�:�`�?�i¢ ��6�?�4�Q�05Q�k¡u�2�6¢S�4�Y�2¬·�?¡u�2�6¢e�i¡£���6¢S�4�Y� =E¿`¶)¡£¢e�4�Q­ §?��� ��Â¢i¨2�Q�w¶ Ü b �Y�4­Ä�Q�Oªº¡s�e�Â�u�kµ �4�Â���v¬ªº�<�� 4�Â�i�i¡£�Q�:¢Q¬6ª��Q�4�g­®�Y�e§?µ<¼>¢:ªa�6�:�Y¬Y�4¡£�Cªº¡£�x�2¢Zªº�wÓ=È)(\Ü �zÓ»Áb�]ÆA¶OÜ»ß��i¡£�Q�?�*AÏ�2�u�k�Q�?�i¢i�2¡s�v¬`àQáYá6ÊYä·¨Q�4�
¶O�<Í?¡½­P�4­w³ZÜÝ¡½©Â�2�u¡s�?µ?µE�?³ZÓ"�YÎ?�£µY�Y�Q�?¡£�Q�k��� ��<¢k¨Q�4�?�Õ�6�6¼b�4�Q�g°��Â�i¡£�g¦YµE�»Áb�]Æ]³Z§?�����?�Q�?¨2�¸�<¢k�Q���Q�Y¢:ªº¡£�2©<�2�£¢ªA�4�:�4�Y¬[¡½�«�4�<¡£¦Y�Q�NÐO�2¡£�i�P�Y�6¼=ÒNÆ\ÓÔÁx³IÁb�<¢i�Q�g�Y�6ªN�Q�?�4�2¢�*¸­P�Q�4�a�¸�<¨Q�g¡s�gÆC�?�i�2�4�?¡£¢i¢\Ê[¿mË¸¿{¤4¿ å ¿

å â



	�� � � ��� �

���H� � 

� [ � �Æ\�4�?�£¡£���Öª]¡u�¹¶ Ü b ¡£�i¢)�Y�?�2�¥¶OÜ [ �2¡s� ¶ �ÂÍE¡s­P�4­w³ZÜv¡s©<�2�£¡s�?µEµ?�?³Z§?�2� ��<¢i¨2�Q�2¬�4�Q�C�Y�6¼=�2¡s�?�Q�x¶)µE�4�2�£�£¡£�Q�i�4�?�)�4�Q�A°N�Y�?�4�Q�?�i¡£�E�4�Â�u�4Î4�4�Y­P¡s©)�¸�4�����¾�2¡½�?�	�4�Y�4­P¡s�?�4¡£¨2¡u�Q��¢i�d¶O�Y�k©<µ�UH©<�2¢i¢i�
�4�Q�i�4�6¢Q¿N�A�4� �iµY�£�A�Y�[�Q�d�[�Q� ��?�2©Y�i¡£�2�Y¢k¡u�6¢dªN�Q�:�4�Q�v¬"�¸�Y×)�2¡s�?�L°N�Y�?�4�Y¬"�4¡£�)¦YµE���2¡s�?�Q­�¨Q�4­ � ��<�2�?�i¢i�Q��C�?µY¢i�Q�P¦6�Q�:�i�2�YªA�4�?�4�Q�w¡£�i¢Q¬Y�[�2¡s­ ��4�4�Q�k� ��<���?�k¢i�Q�e­P¡£¢=�Q�k� �µE�Y¢k�Q�`ÐÀ�6�4�:�i�2�?�2¡½�?�£¡£�2�4©<�2¡£¢ºªº¡£�2�4�Q�=�Y�6¼>¢S�:�2¢k�Q�©Q�Y�4�v¬Û�¸�g�4�Y¢k�Q�b�x­P�i¢ ��Y�?�4�Q�)�?�4�C�2¡s�)�2¡s�?¨2¡£�Y�2�d§?¡£¢i�d� ��?��©?­P�?¢i¡£�Q�:�Q�O­P�4×4¿vÐ�¡s�C�4�Y¢i�Q���i���?�2¡£�4�Q�¹�¸�Y�?�Q�¼ ��4� >Z�2�4��:C�2�s 4µY�k¡u¢k¡uµ?�h�4¡£�j¼ÉµY�£�Y�Q�?�4�Q�¾�¸�:�2¡ �`�?�k¢ ��Y�?�4�H�
àY¿ºÑÔ�=�Y¡s�?¢N­P¡s�?�4�2�i¢i�Q�?�N�2¡s�?�\°N�Y�?�4�Y¬6�4¡u�C�Y�P�4�Q�"�4�2¢S��� UÝ�Q�?�4�Q�m:C�2�s [µY�i¡£¢i¡£µE�	�2¡s�d§?¡£�E�4�Â� �?�Q�:¦Yµ?�i�i�6¼>¢Q¿
¤4¿ºÑÔ�d�6¡½�?¢g©<�2¡s�¥§?¡£�E�4�Â�\�Y� �4�Q�d�[�2¢S�:� U`�Q�?�4�Q� :C�2�s 4µ6�i¡£¢i¡£µE�v¬º�Y�4�Q�g­®�Y�»© �µ?�4�Y¢i�«�2¡s�?�2�g�Q�i�4�<�£¢i�Q�v¬¡s�?�4�Q­�­e�Y�	�2¡s�?�P�2¡s�?¨2¡u�6�Ä°N�<�k� ��Y�?�4�Q�i�gª ��4�:�4�Y¿
Ê4¿N¶O�Y�P­ ��4×Â¢i�A­P¡s�?�4�2�i¢i�Q�?�N¨2ªN�2¡¸°N�<�i�Q� ��Y�?�4�Q�i�v¬Y�4­²�Y�P�4�Q�N:j�2�s 4µY�i¡£¢i¡£µE�	�2¡s�	§?¡£�E�4�<�¸¨Q�Ä�Q�i�4�<�£¢i�Q�v¿

ÁC¡£� ��A�[�Q�:�E�Y�?�6�iªº�Y�4�:�i�2�?�2¡s�?�u¡£�2�4©<�2¡£¢i�Q�®¨2ªº¡£�i���?�Q�Ä�4¡u�2�k�Q�$�`�?�k¢ ��Y�?�4�Q�w�s�<�i�i�Q�w�i¡£�2�w¼ ��4�·¨2ªN�2¡4�4�Q�4�<�2�?�4�Y�:¢i��C�?µY¢i�Q��¡s��Æ\�4� ��Y�?�6¡u�?©<�2¡£¢g¦YµE�»�4�Q�	Ü ��Y�?�6�L¡s�4�:�Q�®¯#�Q�i�?¡s�?�¸�4�?�Y�S©T�Y�6¢i� ��Y�4�?�£¡£���Õªº¡£� �[�2¡A¶OÜ b �£�2¡u�2�6¢�4�Q�:�2�2�4�?�Q�v¿ �C���i¡£�2���2¡½�?� :C�2�s 4µY�k¡u¢k¡uµ?�Ø�4�2¡C�2¡s�?�Q­�Ú·�<Í?µE�»¡s­ ¨2ªN�2¡£¢i�Q��µ?�4�Q�e¡s­ �¸�:¡£¢i¢k�Q�=�`�?�i¢S�6�?�
�4��o �?�4�2¢Q¬Û¡£�i¢A¦6µE­ °"�2µE�4�Â���6¢i�Q�x�?¡u�2�6¢C¨Q�L�4�6¢i�Q�:�k���?�2¡£�4�Q�v¿vÆC�4�<�£µY�g¨Q�«¶ Ü b ªº¡s�:�O�Y�?�2�h�[�2¡#¶ Ü [ �2¡s�?�:C�2� ��<�2�6¢S�?¡£�i�£µY�i¡£�E©<�2¡£¢C¦YµE�	�C�?µY¢i�Q�¾¨Q�h�C�?µY¢k�Q�g�Y�?�Y�Q�?µE­e­Ä�Q�v¿

�����  *���J&�
�"�!.�
��)�+#�����	� �B)���+#+#� &�)�� � � +,!#���,)l!.� ��X ����!#"�!.���*)���)
Ð�¡½�C���2���4�?�Q�)¡s�)�4¡£�2�i�Q­XÆ\�?�k���4�?¡£¢i¢b­P¡£¢w�2¡½�?�Q�jÁb�ºÆ]³ZÜ ��Y�?�6�0¦6µE�hÊ	¶)¡£�£�u¡s�Y���4�Q�À°N�<�i�Q�4 4�6�Y�:�Q�v¿=ß�ÁC¡£�2��Q�Y¢k�S 4�:¡£���6¢P�2¢:ªa�¾�4�Q�PÜ ��Y�?�Y�	�2¡s�?�2�d�4�Y ?�£µY¡£�4�Q�»­P�Q�?�i�2�?�£¡u�2�?�Q�¥´]�4�:µE­PµY�kµE­P�Q�?�S�<¢k¨2�2�Q¿{ä�A ��4�w�4�Q�OÆC­w³ ?�£¡Qo ©T�<¢i¡£µE�?�S�[�Q�:�2¡s�2���?�Q�4­P�Q�²ªº¡s� , �/���Mf ÊROROnO �6�Þ�4�?�Å¼ ��4�¹�4¡u��Ü ��Y�?�Y���4�Q�ÀÓ"�:¡s­P�Q��­P�2¡£�i¢i�Q�?�e f àcO4¿�A ��4�®�4¡£�ÀÆC�?¨Q�Y�?�C�4�Q�g�4�6¢i�Q�:�i�2�?�2¡£�¸�4�Y�:�Q�@:C�2�s 4µ6�i¡£¢i¡£µE�?�Q�ØªN�Q�:�4�Q��ªº¡s�¾¦Y�Q�:�i�2�?¡£�2�4�Q�?�OÐO�Q�z³¢i�Ø�2¡s�?�i�2¢i¨2�Q�v¿	ÁC�Q��´����<³DCC�?�2�£�£�2µE�4�Å�4�2�Ø§?¡s­P�?�s�<¢i¡£µE�?�S 4�:µ6�E�i�Y­e­Ä� �4�Y�[� ¡£�2��¡s­ �z�Y¢k�Q�i�?�2¢ �4�6¢i�Q�
�	����

���������	�����������������������! �"$#��%�	&�"��'#��(�*)$+��!,�+��$�'+��-�.+���/10�+�#$��)$�����-
'#�21�3���	���.0 �Y�?�Y�2�£�2�Y¢Q¿
Ð�¡s�"�Y�Q�?�Q�e¦6µE�e�2¡s�?�Q�"¼>�2�i¢i�Q�®°��6�4­b¢kµE 4µY�£µY�6¡u�b�6�?�Q¿YÁb�\¼ ��4�j>:�2�4�A�4�Q�Ô¼ ��4�6¼ �C�Y�6¢i�Q�e�k�2���?�º­ �µY�6�u¡£�2�?�Ü ��Y�?�Y�Q�«�Y�?�Y�Q�?µE­®­P�Q�gªN�Q�:�4�Q�v¬4�Q���Y�Q�4�Q�¾�i¡£���«âRkx¦Y�Q�:�i�2�?¡£�2�4�Q�?�e° ��6�4­P�Y¿ °"�2¡`�2¡s�?�Q­ §?¡s­P�?�s�<¢i¡£µE�?�i�s�Y�6¼ªN�Q�:�4�Q�¾¼ ��4� >:�2�4�Q�)�4¡£�2�i�Q�C° ��Y�4­P�e�4¡£�PÁb�<¢i�Q�?� ��<¢i¨2� � � ¬�� ��� �4�?� � ����� �i¡s­P�?�u¡£�Q�:¢P�4�?�À­P¡£¢C�4�Q�)¦Y�Q�Z³�i�2�?¡u�2�4�Q�?�Q�«¯#�Q�z¼I�Y�4�:�Q�	�Y�?�i�6�2ª��Q��¢i�2¢Q¿YÆC�?�i�2�?�£¡u�Q×Â�Q�?�Lª]¡½���d¦Y�Q���Y�£¡u�2�?�Q�v¬Ïª��2�£�2�?�2�º¯#�Q�z¼I�Y�4�:�Q�®ªº¡£�b� ��Y�no¸��2¡s�P¼I�<�£�i�2�?�2��Ñ=���Y�Q�4�?¡£���£¡£�o¼>�Q�:¢i�Y¿EÑÔ�=¡£�i¢"¨Q�P�Q�:ªº�Y�:¢i�Q�v¬<�¸�6×x�2���4­P�iµw�£�2¡u�2�6¢i�Q�#¡£�i¢Q¬6�4¡£�\°N�Y�4­w¢iµE [µY�£µY�Y¡£�º¨Q�

�i�2� ��<¢i¨2�Q�v¬^>Z�C� ��Y�?�6�Q�=�4�Q�,�v�Q�6¢S�i�Â�½�Â�i¢N�4�2�a°N�Y�4­Ä�2�º¡£�i¢Q¿?Áb�Y�?�Q�N�4�2¢S�k�<���6¢i�Q�®ªº¡s�"�4¡u� A¸�Q�?�£�Q�i� ��Y�no¸�?©<�2¡£¢i�Q�¡s�bÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢·¦YµE�x�4�Q� �v�Q�6¢S�i�<�s�<�k¢i� ��Y�?�Y�Y¿Q°"�2¡?�4�Q�v�E�i�Y 4�?¡£�i�2�?�Q�wÁb�Y�:�i¢k�2�u�s�4�?�x�4�Q�H§?¡s­P�?�s�<¢i¡£µE�?�i�Q���Y�Q�6³�?¡£�i�i�xª ��Y�?�£�Q�Pªº¡s�#�<�£�=¶O�Y×Â�2¡½�4�?�2¡£¢Ô¼ ��4�·�4¡£�xÆA�i¢k� ��6�?�Y�N�4¡u�x¡s�eÓ=��µY¨2�Q�Y¢=�6�?�Y�2�Y�Q�4�Q�?�]ÐÀ�Y�4�:�i�2�?�2¡s�?�£¡u�2�4©<�2¡£¢Q¬�¸�Y×w�2¡s�?�b¡s­ �2¡s�?�Q�hÑ"�?�¸©E�?µY¢k�Q�	�4�Q�º�C�Y�6¢i�A�2Í?¡£�i¢i¡£�Q�:�Q�?�4�P°��6�?�4�dß��4¡£�b�i¡£�2�	�Y�Q­ ��Y×w±E�4©<�2��³Z´º�Y�6¢iµE�#�Q�6¢:³ªº¡£��©Â�2�u¢oäb¡s­ �Y�?�4�Q�:�Q��Ñ=�?�¸©?�?µY¢i�Q�¹¦Y�Q�:�k���6ªA�4�?�4�Q�¹¡u�k¢Q¿·Áb�	¼ ��4��>:�2�4� �v�Q�6¢S�i�Â�½�Â�i¢i� ��Y�?�Y�e�4¡£� ��4�4�:¡£�Y�Q��Ë�C�Y�6¢i�Q�?� ��Y�?�Y�Q�B>Z�2ªN�2¡£�£�C�4¡£�dâPÐO�Q�:¢k��h
7{áÂË�4�7CàQã
7 à�4�7ºÊ4àH7q¤�4�7 å ¤
7 å 4�7ºãYã
7qÊ�4��4�?�Oá<ËF7{â�4 �6�4�?�Q�4­P�Q�©<µE�4�6¢i�Q�v¬"ªA�4�:�4�Q� ¼ ��4� >:�2�4� �v�Q�6¢S�i�<�s�<�i¢k� ��6�?�Y�hÁb�<¢k�Q�?� ��<¢i¨2�g¨Q��â Y f àQ¤YáYâ¹¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q�Ø° ��Y�4­P�Q�
å ã



�i¡s­P�?�£¡u�Q��¢Ä�4�?�¥�6�?�i�Y�2ªN�Q�:¢i�2¢Q¿v¯#µ?�O�4¡£�2�i�Q�»° ��Y�4­P�Q�¹�iµY�£�£¢i� >Z�2�4�2�e�4�<�s�6ªN�2�Y�P�i¡s�4�Y¦Yµ6�u�£�g¯#�Q�z¼I�Y�4�:�Q�¹¨Q�6³­P¡s�?�4�2�i¢ºâ Y�� Ê*fÕËEÊY¤C° ��Y�4­P�Q�	�4¡£�C�:¡£���6¢i¡£�Y�bÚÛµE 4µY�£µY�6¡u�x¨Q�?µE�:�¸�?�Q�v¬[�4�Q�4�e�4¡£�2�i�Q�	ÐO�Q��¢a© �µE�4�6¢i�A­e�6�e¡s�Ñ=��ªa�6�:¢S�4�?�b�Q�k�:�2¡£���?�Q�v¬v¡s�?�4�Q­�­e�Y� >:�2�4�Q­�°N�Y�4­��2¡s�?�P�:�2¡s�g¨Q�6¼ ��<�£�u¡£�Y�eÚÛµE 4µ6�uµ6�Y¡£�b¨Q�?µE�:�¸�?�2¢T¿
�I� �2¡½�?¡£�Y�Q� A ��Â�u�£�Q�)µ?�:�¸�?�Q�)�4¡£�d¯#�Q�Z¼ �Y�4���Q�)¨2ªN�2¡#µE�4�Q�j�E�Y�C�<�£�£�Q�)�¸�:�2¡NÚ`µE [µY�£µY�Y¡£�Q�¹�4¡u�2�k�2�½�[�hÜv¡s©<�o³�£¡s�?µEµ?�Ø�?¨2ªb¿=Ó#�Y�:�k¡½­ÄµE�?¡£�h¨Q�v¿"Ð ¡s�PªN�Q�:�4�Q� �4¡£�2�i�Q�5A ��<�£�u�Q���¸�4�:�2�»�4¡£�«¯#�Q�:ªN�Q�?�¸�4�?�»�4�2�e¼>µY�£�Y�Q�?�4�Q�°"�2ªN�Q�:¢S�4�?�Y�i�k���?�Q­e�Â�dÒN�2�2�4�E�4�?�»¢S�k�<�Y�Q� ��A ��4��>:�2�4�O�:¡£���6¢i¡£���Y�2�i�2� ��<¢i¨2¢i�hÚÛµE 4µ6�uµ6�Y¡£�L�Q�k� ��<�£¢d�2¡s��¯#�Q�z³¼I�Y�4�:�Q�«�2¡s�?�Q�ÀÓ"�4�4©Y¢Q¿ÛÐO�Q�4�)�2�b�?¡s�?�Y�2�Y�Q�¹¨2ªN�2¡=Ú`µ? 4µY�£µY�Y¡£�Q� ¼ �T¦Yµ?�:¡£�i¡£�Q�:¢b�4�?�O�4¡£�Ç��¡u�2�6¢i¡£�Y�e�¸�Y�[�2¡=¡£�i¢Q¬

�Q�i� ��<�£¢"�2�#�¸�T¼ ��4�Ô�2¡s�?�Q�d�4�<�s�[�Q�gÓ=�4�4©6¢Q¬Y�4�?�dªN�Q�4�P�2�=�Â�u�£�Q�	�¸�:�2¡¸ÚÛµE [µY�£µY�Y¡£�Q�e�4¡£�2�i�2�s�[�bÜv¡s©<�2�£¡½�?µ?µ?�L�?¨2ªb¿Ó#�Y�:�k¡½­ÄµE�?¡£�g¨Q�?µE�:�¸�?�2¢Q¬·�¸�Y�4���Q�i� ��Â�u¢®�2�e�2¡s�?�Q�»�¸�:¡£¢i¢i�2�ºÓ"�4�4©Y¢Q¿·ÁC¡£�g¯#µE�:�k¢i�2�£�½�4�?���¸�Y�[�2¡º¡£�i¢Q¬·�¸�Y×)�2¡s�¯#�Q�z¼I�Y�4�:�Q�)�4�2¡=­Ä�Q�4�:�Q�:�Q� A �T¦YµE��¡u¢k�Q�L���2¡½�«¨Q�6¼ ��<�£�£¡u�)�2¡s�?�Q�)�¸�T¦YµE�)�Y�?�kª ��Y�?�£�Q�)­ ��4×<¢i�Y¬v�4�?�O�¸�Y×	�2�C�4¡£�ÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢T¬4�¸�Y�4�®�4�Q�d�:¡£�2�Y¢k¡u�6�Q�e¨Q�®¢S�:� U`�Q�v¬E�Â�u�ºÓ"�4�4©Y¢S�6�Y¢i�2¡£�Ï�Q�i� ��<�£¢Q¿ �z�e�4�Q�	�4�<�2�6¼Éµ6�u�6�Q�?�4�Q�:b�k�Y 4�?¡s©<�Q�	¡£�i¢A�4¡£�wÆ\�?¨Q�Y�?�·�Y�gÓ=�4�4©6¢i�Q�g¨Q�¾�i�Q�?�Q�v¿

��������� 	�

��������

�����
���������� "!$# W
�`�4� ��<�2�?�i¢b�[�2¢S�i�<�2�Y¢k�Q�)ªº¡s�b§?¡s­P�?�s�<¢i¡£µE�?�i�Q�:�6�Q�4�?¡u�k�i�g¡s�ÀÈ]¡s�E�?�£¡£��©��Y�6¼º�4¡£� Av�i�<�Y�Y¬vµ?�hÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢k�Q�¨2ªº¡£�i�2�?�Q�O�4�Q��°N�Y�?�4�Q�»�4�?���4¡u�	¶ �µY�Y�£¡£���4©Â�2¡u¢P�4�Q�w¯#�Q�:ªN�2�2�?�i�s�4�?�Y�Q��¦YµE�O°N�Y�?�4�Q�¹¦Y�Q�i�4�Â���?� ��<�i�k¡u�?�4�Y��i¡s�?�`¿NÐ�¡s�g�4�Y¢i�Q���S�?���?�Q���<�£�iµ»�4¡£�ÀÒaµE�4�?�i¢S�?�2¡£¢h¦6µE�»¶OÜ W �Y�2�Y�Q� ��4�[�Q�	�4¡£�2�i�Q�ØÑ&U`�Q©6¢i�Q�v¬N¡s�?�4�Q­ ªº¡s��Q�i©?�4�?�4�Q�v¬vµE�g¶OÜ W �Y�6¼=�4�Q�x°��Â�i¡£�C¦YµE��� � ªN�2�i�Q�6¢i�£¡u�2�)¨Q�?¦Y�Q��� ��Â�i�i¡£�Y�Q�]�4¡u�	Ú`µE [µY�£µY�Y¡£�P�i�2� ��<¢i¨2�Q�h©T�Y�4��<�£�A�Y�6¼#�4�Q�º°N�<�i¡£�x¦YµE��� ��� µ?�4�Q��� �)��� ¿

%�&('�&�)*&�) +�, � �.-D� �4� -0/$� �
Ð�¡s�h�4�2¢o�i�<�2�Y¢i�Q� ¨Q�4� ��<�2�?�i¢)�2¡s� §?¨2�Q�4�Y��¡uµÏ¬A¡s�Ö�4�Q­ �4¡£�»Áb�<¢i�Q�Ø­Ä¡u¢)�2¡s�?�Q�«�2¡s�?¨2¡u�6�Q�ÞÒNÆCÓ#Áx³ZÓ"´ºÒ"³Ó=��¡½­Ä�Q�:�i���4�?�Q�?¨d�Q�:¨2�Q�?�6¢CªA�4�:�4�Q�O�4�?��àcOROU:j�2�½ [µY�i¡£¢i¡£µE�?�Q���4�Y¢k�Q�:�i�2�?�2¡u�¸�4�6�b�k¡½�?�`¿ �I�¹Æ\�4�?¡£�£�¸�4�?�ÀÊ4¿ à
¡£�i¢b¨Q� �i�Q�?�Q�v¬`ªº¡£�2¦?¡£�2�u�h°"�2ªN�Q�:¢S�4�?�6�S 4�4�4©Y¢k�e¶OÜ W ­P¡£¢ ���<¬������e�4�?� �������e�[�2¡=¦Y�Q���i���?¡£�2�4�Q�?�Q� �v�Q�6³¢S�i�Â�½�Â�i¢i� ��Y�?�Y�Q�w�Q�i�?¡£�2�£¢Q¿`ß�ÁC¡£�A�C�4�:¦Y�Q�0¼ ��4�·¶OÜ b �4�?�®¶ Ó ª��Q���4�Q�Pªº¡s�#¡s�PÆC�?�i�2�4�?¡u¢k¢aÊ[¿mË¸¿{¤]�4¡£�S©E�?¢k¡u�Q���Q�v¿{ä� U`�Q�?�i¡£���6¢i�£¡£��� �S ?¡£�2�£�Q�»ÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q� ¨2ªº¡£�i���?�Q���4�Q�»°N�Y�?�4�Q�»�?¡£�Q�e©Â�2¡½�?�h�[�2�4�Q�?¢i�Q�?�4�LÒaµY�£�u�Y¬�4�Q�4�®�¸�<�#¯#�Q�z¼I�Y�4�:�Q�®¶ Ü W ©<µE�4�6¢i�º­P¡£¢=�4�Q­²Áb�<¢i�Q�?�o�<¢i¨�� �)� ¬6�4�Q�#�4¡£�2�i�CÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�®�Q�Y¢o� ��<�£¢Q¬Y�Y�o³�4�Y�?�iµw¦E¡£�2�£�b° ��Y�4­P�A��¡u�2�6¢i¡£�0�k��� ��<¢k¨2�Q�Pªº¡£�\­Ä¡u¢N�4�Q­ Áb�<¢i�Q�?�S�<¢k¨%� � ¬E�[�2¡v�4�Q­Å�iµY�£�2�?�AÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢k�Q��Y�?�i�6�2�i���?�£µY�k�i�Q�«�i¡s�?�`¿HÑ#�b­®�<���6¢b�<�£�£�Q�:�4¡s�?�Y�P�i�2�?µE�«�2¡½�?�Q�¹�A�6¢i�Q�:�i�2�?¡£�2�`¬`ªN�Q�4�O­e�6�h�4¡£�e¶ �µY�6�u¡£�2�4©<�2¡£¢¦YµE�®°��6�?�4�Q�Y¦Y�Q��ª��2�2�?�i�s�4�?�Y�Q�	�2¡s�?�4�2¨2¡£�Q�Y¢:�4¶)¡u¢"¨Q�4�?�Q�4­P�Q�?�4�Q� �v�Q�6¢S�i�Â�½�Â�i¢i� ��Y�?�Y�x�i�2�4�?�2¡u�4�2¢N�4�Q�"Áb�<¢i�Q�6³�S�<¢k¨ � ����� �i�2�?�£�2���6¢i�Q�x�Y�g�<�£�º�4¡£�e�Y�?�4�Q�:�Q�g�[�2¡u�4�Q�v¿

%�&('�&�)*&21 
 � � � � � � � � -0/$� �
�]¼>¢gª��Q���4�Q� ­P�Q�4���Q�:�ÀÒNÆCÓ#Áx³ZÓ"´ºÒ"³I¯#�Q�:�S�?�2�?�Y¬ >Z�2�4�Q�)­P¡£¢«�2¡½�?�Q­ �Y�?�4�Q���Q� Ó"�:¡s­P�Q�2¬N�¸�4�:�2�?�Y�o¼ ��4�4�:¢�4�?�)�4¡£�eÁb�<¢i�Q�¾ª��Q���4�Q�)�¸�Y�4�«�Y�Q 4µ?µY�£¢Q¿vÁb�	©Y�s�Y�x¡£�i¢T¬vª��2�£�2�?�2�b°N�Y�?�4�Q�?�i¡£�E�4�<�N�Y�?�CªN�2�u�2�?�Q­�¯#�Q�:�S�?�2�
�i¢S�6­e­w¢Q¬<ª ��<�2�?�i¢N�4¡£�bÆC�?¨Q�Y�?�`�4�Q�º�[�2µE�4�<�2�Y¢i�2¢k�Q�g°��6�?�4�Q�?�i¡£�E�4�<�£�P�u¡s�?�Q�Y�x­P¡£¢º�4�Q�NÆC�?¨Q�Y�?�v�4�Q�ºÓ"�:¡s­P�Q�ß>�?¡£�0�6�6¼aÒº�Y�?�4� U`�Q©6¢i�Y¬`�4¡£�eª]¡½�j¦Y�Q�i�4�<�2�?� ��<�i�i¡£�Y�Q�4äc¿`Ð�¡s�C© �µE�4�?�Q�L¼ ��4�j�4¡u�2�k�Q� Av�<�£�#�¸�<�i�i�2�s�4�g§?¡s­P�?�½�Â¢i¡q³

å h



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

���������
	���

������������	���

�������������
	���

�������������
	����
�������
�����
	��

����� ���£�Y� 9�5��� 8�"!$# 7T� , ��� �lfØÊ \ àcO&%2�F,������	f ÊRORORO?�
,<.�/	fÅàcOROP� 9¸��e.f àcO�'�(v� 7)� 7 9P�Y� 7 ���+*-,}�9�5?� 5". 7T��/-7 9
0+1 �2'43 * 7 9O��7'95#a}�9¸��7 9À�76B7'9 � }Y�8. 7Q�.9 7?5E�:�79�7;:N�<��� 7&!·|C� 7>=v�?(��"�u�/5E�.74'43 *-,}"/ 0 � 5�587)�£� 9�5�/N}Y�k�Ä��7Q��#º}&'��2'~Q��9'� ��� 7 � 7'9$'2��5E�@/ 1 � 7¹�0�A/-� �  CBC� 9�587 587 9h� ,� * � 7'9Ø�Y�.7O�.9 � ����� 7'9�/ * }<�D/-7'9�7'9FE�7Q� 1 7G3 * '+�£� 9�5 7'9~Q��9H#a}�9¸��7 9 0 � 7T� 9�7Q�«��7Q�@/I�£��3 * 7'9KJN� *L,� * � 9�5¥��7T�NM�7 * � 7T� 1 } * �O'43 * 7Q�.9��£��3 * . 7T��/� ]|C}&'P(�}Y�Q'����P��9¸�2'43 * 7
E 7T�s�2} * � 7'9	�SRT'43 * 9�7Q����7�/ � 7Q�`��7T�U=v�+(��<�£��5?� 7V'+3 *-,}</ 0 �89�50}6�i�b��7T��#º}&'2�2'A~Q��9�� �)��� 7)/ 1 }&' � 7V'G'�7Q�º} � }<�W'�Y�.7P�YX�Z[E�7Q� ��} * � 7 9\ 
µE�?�S 4�:µ6�E�i�Y­e­²ªº¡£�w¡½­�¦YµE�k�Y�?�Y�2�E�Y�?�6�Q�?�Q�eÆC�?�i�2�4�?¡u¢k¢A¦Y�Q��ª��Q�?�4�Q�v¬[¡½�?�4�Q­�ª]¡½� , ��� �b�4�?�$,<.�/0­P¡£¢º�4�Q�Æ\�?¨Q�6�?�H�4�Q�N¦6�Q�:ªN�Q�?�4�2¢i�Q�gÓ=�:¡s­P�Q�x­P�?�£¢i¡s ?�u¡£¨2¡£�Q�:�Q�v¿
Ð�¡s�w�i¢i�2�£�£�Q�»�4�?�0¦6µE�2¬`�¸�6×h�4¡£�gÑ=�:�6�Q�4�?¡u�k�i�g¦YµE��¤ROhÒaÆ\ÓÔÁx³I¯#�Q�:�S�?�2�?�Q�»­P¡£¢0¦6�Q�:�i�2�?¡u�2�4�Q�?�Q��Ó=�:¡q³

­P�Q�i��­P¡£¢P�2¡½�?�Q�®Êg¶)¡£�u�£¡s�Y�:�4�Q��°N�<�i�Q�4 4�6�Y�:�e�s�Y�?�Y�Q��Áb�]Æ��Y�Q [µEµ6�u¢PªA�4���4�Q�À�4�?�»�¸�Y×«�Y�6¼A�4�Q­ :C�2�
àcORO«Ó·µY�i¡£¢i¡£µE�?�Q���4�Y¢i�Q���i���?�2¡£�¸�4�Y�w�i¡s�?�`¿·ÆC�4�?¡u�£�¸�4�?�»Ê4¿{¤	¨2�2¡£�Y¢eÑ=���Y�Q�4�?¡£�i�i�	�2¡½�?�Q�Ä�Q�Y¢i�o 4�:�2���?�Q�?�4�Q��§?¡q³
­P�?�½�Â¢i¡£µE�v¿�� UÝ�Q�?�k¡u�2�6¢i�£¡u�2�»©Q�6�4�)¶OÜ W �Y�?�2�O¡s�¹�4¡£�2�i�Q­ §?¨2�Q�4�Y�:¡£µO­P¡£¢ � ��� �4¡£�ÇÚÛµE [µY�£µY�Y¡£�Ç 4�k�Y©Y¢k¡u�k����Y�Q�4�Y�?�iµ)�E�?¢P�i�2� ��<¢i¨2�Q��ª]¡u�h­Ä¡u¢"���<¿·Æ\�4� ��Y�?�6¡u�?©<�2¡£¢i�Q�»¨2ªº¡£�i�2�?�Q�»�4�Q�»°N�Y�?�4�Q���k���?�2¡s�?�Q�¥�Â�u�kµ �6�?����?¡£�Q�e¦Y�Q�k�4�<���?� ��<�k�i¡£�E�4�Y�P¨Q���i�2¡s�v¿#Áb�Â�i�i�2�s�4�)°=¡£�£�¥�Q���Y¡s�?¢e�i¡£���»�6�?���»�Y�?�®�4�Q��¡½� Æ\�4�?¡£�£�¸�4�?�¥Ê4¿{ã)�4�?�Ê4¿Qh®�¸�Y�:�Y�2�k¢i�2�£�u¢k�Q�OÑ=�:�6�Q�4�?¡u�k�i�Q�v¿`Ð�¡s�xªN�Q�:�4�Q�«¡½� Æ\�?�i�2�4�?¡£¢i¢bÊ4¿mËÏ¿{¤4¿{¤P¡s� �Û�?�S�Y­e­P�Q�4�4�6�?�Ç­P¡£¢CÆC�4�?¡£�{³
�¸�4�?�hÊ4¿Qhe�?µ?�2�g�2¡s�4­e�<�·�¸�Y�i�Y�6¼=¨Q�«�S 4���2���?�Q�«©<µE­e­P�Q�v¬ÏªN�2�S�4�<�s�h�[�2¡#�4�Q�º¯#�Q��ª��Q�?�¸�4�?�g¦6µE��� �)��� ¡s­
�<�£�£�Y�Q­P�2¡s�?�Q�O­P�Q�4��AÏ�Q�?�£�Q�º�Y�Q­®�<���6¢NªN�Q�:�4�Q�h�<�£�º�2¢:ªº�P­P¡£¢ � � ¿
%�&('�&�)*&2% ] , � �H� �4� -0/$� �
Ð�¡½�ÛªN�Q�z¼>�Q�b�?µ?���j�2¡½�?�Q�®°=�£¡£�2©b�Y�6¼¸�2¡s�P§?¨2�Q�4�Y�:¡£µb­P¡£¢#Ó=�:¡s­P�Q�i�v¬T�4¡£�º�E�4�Ý¼ ��4�6¼ °N�<�k�Q�C�s�Y�?�x�i¡s�?�`¿Y°=�2¡?¯#�Q�z³ªN�Q�?�¸�4�?�h©E�4�:¨2�Q�]Áb�]Æº³Z§?���4�?�Q�?¨2�Q�)ª ��Y���Q�h©?�4�:¨2�eÓ=�:¡s­P�Q�]ª ��4�?�i�2�?�Q�?�iªN�Q�:¢Q¬Ï�¸�e�kµE�?�i¢C©Q�Y�4­ °N�Y�?�4�Q��Y�6¼>¢S�:�2¢i�Q�v¿·¶)¡£¢e�4�Q�»�?¡£�i�s�Y�?�À�s�Y�[µE�:¢i�2�2�4�?¡£�i�2�¥­ �µY�6�u¡£�2�?�Q�»¯#�Q�:�o�?���?�S�[�2�4¡s�?�E�4�?�Y�Q���i�2�?�2¡½�6¢g�<�£�u�Q���4¡½�?�6�

å á



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

���������
	���

�����������
	���

� ����� �����
	�� 

� ����� �����
	�� �
� ����� ������	��

���)� �A�u�6�89�5 �@ � ! ��� RN�S��� 7Q�w�0�A/�� 7 1 7Q�A�W'	e f²àcO?�Y,
.)/�f²àcORO?� , ��� �*f Ê \ àcO %d� 9¸�",�������fÅÊROROnO� Û|\�.7
E 7T� 1 7?3 * '+�£� 9�5d~T��9>#º}�9Ï��7'9 1 ���O.&/�'2�A3 * '�7 * �w��7Q�@/I�£��3 * }Y�<'o� 1 ,} * � 7'9¸� ���?*-,}�9�5E� 5<. 7Q�A/-7'9 0+1 �2'43 * 7 9L��7'9
#º}�9¸��7'9S. 7T� 9�7 1 7V' 7 9�/I�£�A3 * 78:��<�A� 7�'�( �.7�� 7'9  � �k�b��7Q�8#a} '��2'b~Q��9�� ���)� �£� 7 � 7T�G/Ô�YX W � 74'?' 7T� 7�:"7V'��@�D/>}</-7}<�W'x�YR  Ý|C� 7 � 7V'+/-7 9 J��.587 � 9¸�2'?' 7��£�.7>��7Q�?/#�Y}�9 9«}<�A� 7T�:�Y� 9�5<'º�SX b � 0 �E�P�.9¸��7V'+/ 1 7 9 9h��7Q��� 7'9�/>�Z}"�u} '+/#��7V'/>}</A' ,}<3 * �u�A3 * 7'9N#º}Y�?� 74' 9¸�A3 * / ' 7 * ���£}�9�5g�2'+/� 

�2¡s�hÑÔ¡½�?�o�<¢i¨C�4�Q�i�Y��¢i¡£�d©E�4��¨2�Q�ºÓ=�:¡s­P�Q�x�?¡£���6¢º�i¡s�4�6¦YµY�£�·¨Q�	�i�2¡s�v¬ �4�?�«¡u�2�	ªº�<�Y�b�?¡£�2�Y¢º¨Q�«�4�Q�4�:¢k�2¡u�£�Q�v¬vµE�
�i¡£�2�	�¸�Y�i�Y� Ed�2¢:ªº�b�¸�4����� �4�4�<�£¡£¢S�<¢i¡£¦Y�C¯#�Q�i�[�2�i�i�Q�i�4�?�6�Q�h�4�Q�]Ü`�Y�4µ?�i­e�<¢i�Q��¡½�Â�u¡£�Q� EÄ¡s�«�Y�?�i�Q�?�4�Y�:�Q�,�v�2¡£¢
�2¢:ªº�<� ��Y�?�4�Q�i�®ªº¡s�:�`¿?Ð�¡½�N�[�2¢S�i�<�2�Y¢k�Q�P�¸�<�º§?¨2�Q�4�Y�:¡£µe�?¡£�Q�º�<�£�N�2¡½�gÑÔÍE¢o�:�Q­P�4�2¡£�S ?¡£�2�>¿¸§?�2¡s�?�C¢S�?�2µE�:�2¢i¡£�i�2�?�°"�2�4�Q�?¢S�4�?�	ªº¡s�:�h�Y�?�2�h�4�2¡·´N�s�Y�i©	�4�?�LÜ`�Y�?¡£�E�6�Àß:àQá6áYÊYä"�4�Q�?¢i�£¡£���v¿
Ð�¡s�x�4�Q�4©<�Q�O�Y�«�2¡s�?�dÁb�]ÆÞ�4�Q�CÜ ��Y�?�Y�gàcOROROnOROd°N�<�k�Q�4 4�Y�Y�:�Y¬v�2¡s�?�Q�)ÆC­e ?�£¡ o ©Q�<¢i¡£µE�?�o�4�Q�:�2¡s�2��¦YµE�ÊROROnO»°��Â�i�Q�4 4�Y�Y�:�Q�Å�4�?� àcOROnO¥�4�6¢i�Q�:�i�2�?�2¡£�¸�4�Y�:� :C�2�s [µY�i¡£¢i¡£µE�?�Q�v¿wÐ ¡s�)�Y�i�[�2¡£¢i�Q�Öªº¡£�2�4�Q�O­P¡£¢)�4�Q­

�x�s�4­e 4�Q�6³I¶)µ?�4�2�£�É¬P�4�2¡P�4�Q­ �?�4�h�x�s�4­e 4�Q�²­P¡£¢)�2¡½�Ö�?¡£�)¨2ª��2¡e°N�Y�?�4�Q�Ö�Y�6¼>¢S�:�2¢i�Q�v¬]µE�?�Y�£�2¡£��� �4¡£�o³
�i�2�g�?¡£�Q�g�?¡u�2�6¢h�4�E�[�2�4¡½�?�6¢h�<�£�gÆ\ 4 4�:µ<Í?¡s­e�<¢i¡£µE� �4�Q�g°��6�?�4�Q�Y¦Y�Q��¢i�2¡£�½�4�?�Ï¬N�4¡u�¹�i¡£�����Y�?�g�4�Q­�±?�4©<�2�:³
´º�Y�6¢iµE�Z³I¶Lµ?�4�2�£�¸�Q�:�6�Q�4�Q�	ª ��4�:�4�Y¬4�Y�6¼>�Y�o¼I�Y×<¢#ªN�Q�:�4�Q�g©T�Y�4�v¿4Üv�2¢i¨2¢i�Q�:�xª ��4�:�4�b� ��6­P�£¡u�2�	�2¡s�?�Q�h�?¡£�2�Y¢º�4�6³�Q�i�?�Q�?�£¡£���?�Q� Æ\�6¢i�2¡£�=�Y�h�x�s�4­e [�Q�O­P¡£¢b­P�Q�4�x�<�£�C¨2ªN�2¡ °N�Y�?�4�Q�)�4�2¡s�4�4�<�£¢i�Q�v¬·�4�?�)�4¡u�P�i¢kµE�2�4�<�i¢i¡£�i�2�?�Q�
ÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�¾¨2ªº¡£�i���?�Q�¾�4�Q�h�x�s�4­e [�Q�)ª ��Y�:�Q�	ªNµE�?�`�?¡£�2�Y¢ºµ?�4�?�bªN�2¡£¢i�Q�:�2�º¨Q�¾¦Y�Q�i�4�<�2�?� ��<�i�i¡£�Y�Q�v¿
Ð�¡£�b�?¡u�o�?�Q�N¦Y�Q�:ªN�Q�?�4�Q�®ªº¡s���Â�u�x­ �µY�Y�£¡£���?�b�C�6�Y¢i�Q�?� ��Y�?�6�Q� >Z�Q�?�Y¬?�4¡£�b 4�:µe§?¡£¢i�A�4¡£�w�Q�:ªº�Y�:¢i�2¢i�Q�Ä¶ �6³¢S�<¢k¡uµ?�?�S� ��Y�no¸�E©<�2¡£¢i�Q�BO4¬QOROYâ6¤ å ¬XO4¬QO4àQ¤ å ¬ O[¬QOY¤ å ¬RO[¬QO å ¬XO4¬sàº�4�?�UO4¬{¤w�?�Q�:¦YµE�i�4��¡½�?�6�Q�v¿ ��x�4�Q�:�i�2¢k¨2¢a­®�Y�P�4¡£�2�¡s�P�4¡£�ºÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢k�Q�v¬4�¸�Y×]�2¡½�?�C°N�Y�?�4�A�Y�6¼v�2¡s�?�Q�=�C�Y�6¢i�N�4�Q�,>Z�2ªN�2¡£�£¡£�Y�Q�dÜ ��Y�?�Y�º¦Y�Q���i���6ªº¡s�?�4�2¢Q¬�iµC�Q�i�4�Â�u¢k�Q�Pªº¡s�#�4�2¡Ï�2¡½�?�Q�"Ó=�:¡s­P�Q��� ��6�?�Y�º¦YµE��e�f å �4¡u�]ÐO�Q�:¢i�lO4¬ å h4¬ h[¬{á<Ë¸¬?àQã4¬QO[¬QÊ4àY¬sà6¬ å ¤[¬{ÊA�4�?�	ãYâ4¬Qh�4¾¿
Ð�¡s�·�Q�:ªº�Y�:¢i�Q�w�4�2¡4�4�Q­Ö�Y�2�Y�Q�[�Q�?�Q�e§?¨2�Q�4�Y�:¡£µP�4�2¡X>:�2�4�Q­ �I�?�4¡£¦E¡£�¸�4�4­��4�?�6�o¼ ��Y�4�#ÊnOROA°N�Y�?�4�Q�v¿<Ð�¡£�ªº¡s�Û¡½�jÆ\�4�?¡£�£�¸�4�?�0Ê[¿{ÊN�i�Q�?�Q�v¬T¨2�2¡£�Y�Q�w�4¡u�NÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�w¨2ªº¡£�i�2�?�Q�w�4�Q�b°N�Y�?�4�Q�w�¸�4�:�2�4�Y�?�·Ð ¡s�i©?�4�?�¸¿

âRO



0

200

432

600

800

1000

1200

1296

0 4.58 8.94 17.0 31.1 52.3 76.8 100

� � �����
	�� 

� ��� �����
	�� 

�������������
	��@�
� ����� �����
	����
� ����� �����
	��

����� ���£�Y� 9�5N�� 2��! # 7Q��e�f å � , ��� �*f²àcOROROROnO?��,�������fÖÊROROnOh� 9¸�",<.�/�fÞà^ORORO 1 �8�Q. 7 9>'��A3 * 9 7 � 7 9)��7'9
E 7T� 1 7?3 * '4�£�89�587 9b~Q��9�#º}�9Ï��7'9P}Y�@3 *����?*L,}�9�5?� 5". 7Q�A/-7'9 0+1 �2'43 * 7 90��7'9�#º}�9¸��7 9P}Y�<'� ?|C}&'�(�}Y�Q'����P��9¸�2'43 * 7
E 7T�s�2} * � 7'9«�SRT'43 * 9�7Q����7�/"}Y�O9�7Q�:��7T� ��7Q�@/I�u�A3 * '43 * � 7?3 * /-7Q�C} � }<�W'b�Y�.7w�YX�Z[E 7T�s�2} * � 7 9\ 
ÐO�Q�4�)­e�Y�«�4�2�4�Q�4©6¢Q¬v�¸�Y×	�?¡u�Q�x�4¡£�e­P�2¡£�i¢i�Q�)�x�s�4­e [�Q� ß ��4�[�Q�Aá å 4eäN¨2ªN�2¡#°��6�?�4�Q�h�Q�6¢S�4�<�£¢i�Q�v¬v¡£�i¢x�2��<�£�£�Q�:�4¡s�?�Y�N�Q�?�Q�·�Q�:�i¢S�Y�4�?�£¡£�2�v¬<�¸�Y×º�4¡£�A�x�6¢i�Q�:�i�2�?¡£�2�4�º¨2ªº¡£�i�2�?�Q�b�4�Q� A¸�Q�?�£�Q�i©?�4�:¦Y�Q�j¼ ��4�·�4¡£�ºÆC�?�iªN�Q�:¢S�4�?�¦YµE�R� � �4�?��� ��� ­P¡£¢#¶OÜ W �4�Q�i�Y��¢i¡£�C�Y�Q�:¡s�?�b�i¡s�?�`¿6ÆA�£�£�Q�:�4¡s�?�Y�º­e�<�2�Y¢#�k¡u�2�e�Y�?�2�P�?¡£�Q�#�¸�<�#¯#�Q�:ªN�2�2�?�i�2�s�¦YµE�g°N�Y�?�4�Q�«�4�Q­P�Q�i©?�4�Y���[Æ\�6¼=�4�Q�º°N�<�k¡u�x¦YµE��� ����� ªN�Q�:�4�Q�gªN�2�i�Q�6¢i�£¡£���«­P�Q�4��AÏ�Q�?�u�Q�]�Y�Q­e�Â���6¢Q¿
��� � ��� � ��������� �
	����
� � !$� � ���
�
�  �� 

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

Ð�¡½�"¦Y�Q���Y�£�2¡u�2�?�Q�g�?�4�P�4¡£�C¡½�®ÆC�?�i���4�?¡£¢i¢ºÊ4¿qÊC�¸�Y�:�6�2�i¢i�2�£�£¢i�Q�e¶)�2¢S�?µ?�4�Q�v¿YÐ�¡s�"�Y�Q�?�Q�®�¸�Q¦6µE�e�Y�?�Q¬<�¸�6×b¡s�
�4�Q�bÜ`�6�4µE�z³ZÒa�Q�<�£¡u¢ ��<¢0°N�Y�?�4�Q�)�?�4�C¡s­ Òº�Y�4­P�Q� �2¡½�?�Q�j�Y�2ªº¡£�i�i�Q� ¶L�Q×Â�Y�Q�4�Y�?¡£�E©<�2¡£¢C¦Y�Q�:�6�u�2¡£�2�E�4�6�C�i¡s�?�`¬�4�?�h¦Y�Q��ª��Q�?�4�Q�¾�¸�Y�?�Q�"¼ ��4�N�4¡£�b¯#�Q�:�6�u�2¡£�2�?�e�i¡s­P�?�£¡u�Q��¢i�bÁb�<¢k�Q�	¦YµE­ Ú"Î� ��������<¿
%�&('�&21�&�) + , � �.-D� � � -0/$� �
Ð�¡½�w©<µE­e­Ä�Q�)¨Q�4� ��<�2�?�i¢bªº¡£�2�4�Q�P�Y�6¼º�4¡£�Ç§?¡£¢S�4�Â¢i¡£µE�O¨Q�4� ��?��©Ï¬`�¸�Y×«�E�4�jÁb�<¢i�Q�)¦6µE�:�£¡£�2�Y�Q�v¬`�4¡£�g­P¡£¢b�2¡q³�?�Q�N�2¡s�?¨2�2¡£�Y�Q�hÒNÆCÓ#Áx³ZÓ"´ºÒ"³ZÓ"�:¡s­P�Q�:�i���4�?�Q�?¨P�Q�:¨2�Q�?�Y¢NªA�4�:�4�Q�v¬4�4�?�h�4�2¢o�i�<�2�Y¢i�Q�®ÆC�4�?¡u�£�¸�4�?�hÊ4¿ àY¿YÁb�<�
 4�Y�:�i¡s­Pµ?�?¡u�k���?�O¯#�Q�Z¼ �Y�4���Q�»¶OÓ ©<µE�4�6¢i�L�[�2¡A�4¡£�2�i�Q�«Ó#�Y�i�Y­P�2¢k�Q�i©<µE­P�?¡s�4�<¢i¡£µE�»­P�Q�4�	Ó=�4�4©6¢i�)�Y�2ªº¡s�6³
�?�Q�g�<�£�N�4¡u�b�[�2¡£�4�Q�g¶O�<Í?¡½­P�4­w³ZÜÝ¡½©Â�2�u¡s�?µ?µE�?³I¯#�Q�Z¼ �Y�4���Q�h¶OÜ W �4�?�g¶OÜ b ¿EÆC�4×<�Q�:�4�Q­²¡£�i¢º¨Q�	�4�Q­Ä�Q�i©<�Q�v¬�¸�Y×®¶ Ü W ¬ÏªN�2�u�2�?�2�x¦YµE�g�2¡s�?�Q�x¯#�Q�:¢k�2¡u�s�4�?�h�Y�?�k�Y�Q�Y¢T¬4�4¡£�0µ UÝ�Q�?�k¡u�2�6¢i�£¡u�2�)�?¡£���6¢\�6�6¼Q� ���)� ¨Q�?¢S�:¡ U`¢Q¬ ��Y�4�6³�£¡u�2�?�:�v�Q�?�S�4�:�Q���Q�i� ��<�£¢gªº¡£�)¶OÜ b ¬"µE�YªNµE�?�x�£�2¢i¨2¢i�Q�:�2�g¨Q�4­Ä¡½�?�4�2�k¢L�Y�?�S�Â¢i¨2ªN�2¡u�k�L�4¡£�À°"�2�iµ?�?�4�Q�i�?�2¡£¢i�Q�¦YµE� � ����� �4�Q� ��?�2©Y�k¡u�2�6¢i¡£�Y¢Q¿xÁC¡£�2� © �µE�4�6¢i�O�¸�T¼ ��4�g�o 4�:�2���?�Q�v¬x�¸�Y× �¸�<�h¶OÜ b ¨Q�?�E�i�4�?�4�2�£¡£�2�Y�Q�?�4��¶LµÂ³�4�2�£�b�4¡£�O¯#�Q�:¢i�2¡£�s�4�?��¦YµE� � ����� �?¡£���6¢h�?¡s�4�:�2¡£���?�Q�?�Å�E�?¢h�6 4 4�:µ<ÍE¡s­P¡£�Q�:¢Q¿º� �µ?�4�Y¢i�¹�2�g�i�2¡s�v¬º�¸�Y×»�?¡£�Q�

â4à



¶OÜ [ �Q�?�Q�b�Y�?�6�Q�4�i�<�2�Y¢C¡£�i¢��BA ��4� >:�2�4� :C�2�s 4µ6�i¡£¢i¡£µE�O�Q��ªa�6�:¢i�2¢C­e�Y�O�[�2¡=�4�Q�)�Y�2�6�Q�4�Q�?�Q��Ó#�Y�i�Y­P�2¢k�Q�i�
G���� I�� G I?J�KG LPN \ ¤Re \ V WYia^b
d _ W f [ � W �	� � [ ���)� � b

�
W ���

�
Y 
 � �Øâ<7 å �vªº�Y�?¨2¡£�Y¢S�4 [�2�`¦YµE�g°N�<�k�Q�v¬4¦YµE�®�4�Q�?�Q�B>Z�2�4�2�º�2¡s�«§?¡u�?�4�<�

�Y�w�4�Q�#�4�2¢o�:� U`�Q�?�4�Q� :j�2�½ [µY�i¡£¢i¡£µE�®�Q�:�Y�Q�[�Q�Pª ��4�:�4�Y¬<ªN�Q�4�e­e�6�0�?�4�·�2¡s�?�A�2¡s�?¨2¡£�Y�x�i�2¡s�?�Q�N°��Â�i�Q� ��Y�?�4�Q�i�ª ��4�:�4�Y¿ÏÁb�Y�?�Q�xª ��4���4�0�k¡u�2�)�iµg�?�?¢Aªº¡£�d©Â�2¡½�?�m:C�2�s 4µY�k¡u¢k¡uµ?�)¡s­ �`�?�i¢o�Y�?�LÊ	�4�2�C¶OÜ [ ¨Q�?�E�i�4�?�4�£¡£�2�Y�Q�6³�4�Q�«¶)µE�4�2�£�£�e�4��o �?�4�Q�v¿`Áb�	�k¡u�2�«¶OÜ [ �iµE­P¡£¢C¡s­Ã�Y©6¢S�?�2�£�£�Q�O§?¨2�Q�4�Y�:¡£µ) 4�i�Y©6¢i¡£�i���)�Y�6¼N¨2ªN�2¡	�`�?�i¢ ��Y�?�4��4�2�k���4� ��6�4©Y¢Q¬6¡£�i¢��[�2¡ �4�Q�®�Y�2ª ��6�?�u¢k�Q�dÓ#�Y�k�Y­P�2¢i�Q�i�P©<�2¡s�®�E�:µE×Â�Q�=�x�Y¢i�Q���i���?¡£�2�	¨2ªº¡£�i�2�?�Q�	¶ Ü b
�4�?�d¶OÜ [¨Q�	�Q�:ªº�Y�:¢k�Q�v¿

0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

� � ������	�� 

�������
�����
	���

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

���)� �A�u�6�89�5Y�� �
�! # 7T�Y, ��� ��fÞÊ \ à^O&%Q� ,������ f²ÊRORORO�� ,<.�/ f²ÊRORO¹�89Ï� eNf�àcO>'43 * 9 7Q����7)/=�SR � 7Q�"��7Q�
=v�?(4�<�£��5E�.74'43 *L,}</ 0 � 9�5e}6�i�e��7T��#º}&'2� 'b~T��9�� ���)� 7�/ 1 } ' � 74'?' 7T�C} � }<�W'b�Y� 7Ä�YX�Z[E 7T�s�2} * � 7 9\ Ý�YX [ � �o�.9�5�/�76 7 9$'2��3 * /I�£��3 * . 7T� 9�749�7'9 9�7'9 ' 1 7T�G/-7 9 E¸�Y�?/-7Q�A� 7 5 7 5 7'9 ,� � 7Q�]�YX b  
Ð�¡s��­®�<���?�Q�	�4¡£�bÓ"�:µE�4�C�Y�6¼
�Ì��Ñ#Í?�Q­e [�2�O�[Ð ¡s�"�Y�Q�[�Q�	�¸�Y�4�2¡v¶OÜ [ �iµY�E�Y�"�?µE�2�	�2¡s�?�C�2¢:ªa�Â���4�2�k�i�Q�:�´º�4�Y�?�2�Y¬"¡s�?�4�Q­
ªº¡s�¾�4¡u�)ÆC�?¨Q�Y�?�C�4�Q�g�4�6¢i�Q�:�i�2�?�2¡£�¸�4�Y�:�Q�@:C�2�s 4µY�k¢i¡£µE�?�Q�Ø�Y�6¼",
.)/ f ÊnOROO�Q�k� �µE�?�Q�v¿Áb�Y­P¡£¢"¦Y�Q�i�:¡s�?�Y�Q�:¢"�i¡£���®�4¡£�\ 4��µ�:C�2�s [µY�i¡£¢i¡£µE�	�Q�:ªº�Y�:¢k�2¢i�ºÆC�?¨Q�Y�?� �Y� �vªº�Y�?¨2¡£�Y¢S�4 4�2�s�v¬4¦6µE�P�4�Q�?�Q�®�2¡½�?�2�

�Y�Q� ��?�Y�Q� ª ��4�:�4�Y¬N�¸�Y­Ä¡u¢	�i¡£�2�¥�4¡£� :C�2�s [µY�i¡£¢i¡£µE�Ø�?¡£�2�Y¢g¡s� �`�?�i¢S�6�?� Ê¹�4�2�d¶OÜ [ ¨Q�?�E�i�4�?�4�2�£¡£�2�Y�Q�?�4�Q�¶)µE�4�2�£�£�C�4��o �?�4�2¢Q¬v�Y�6¼=�4�?�Y�o¼ ��6�4�º¤4¬{¤4¿
Áb�<�=§?¡s­P�?�s�<¢i¡£µE�?�i�Q�:�6�Q�4�?¡u�]¡u�k¢=¡s�eÆC�4�?¡£�£�¸�4�?�dÊ4¿mËx¨Q�P�i�Q�?�Q�v¿?ÁC¡£�º�¸�:�2¡¸�C�4�:¦6�Q�P¼ ��4�·�4¡£�AÆC�?�iªN�Q�:¢S�4�?�¦YµE� �������e­P¡£¢e�4�Q��¶OÜÏ³I¯#�Q�Z¼ �Y�4���Q��¦Y�Q�:�s�Y�6¼>�Q�¹¼ �<�k¢b�Y�£�2¡£�����4�?�»�i¡s�?�¥©Q�Y�4­ ¨Q�»�4�Y¢i�Q���i���?�2¡£�4�Q�v¿#ÆC�6³

�i�2�?�2¡s�?�Q�?�g¡u�k¢=¡s�e�4¡£�2�i�Q­ §?¨2�Q�4�Y��¡uµP�4�Q�"¶OÜÏ³IÆC�?�S�<¢i¨A���2�½�Â¢i¡£¦d�:µE�4�?�i¢"¡s�d�[�2¨Q�?�Ä�6�6¼Ý¯#�Q� ��Y�?�4�Q�i�4�?�Y�Q�®�4�Q�¨Q�?�E�i�4�?�4�2�6�2�u�2�6¢i�Q�»°N�Y�?�4�Q�?�4Î��4�6­P¡s©¸¿ �I�?�i�6�2�S�Y­w¢b�i�2�4�?�2¡£�4�2¢Ç�[�2¡N�4�Q��¡½��ÆC�4�?¡£�£�¸�4�?�¥Ê4¿mËh�6�2ª ��Y�?�£¢i�Q�Ó#�Y�i�6­P�2¢i�Q�i�«�¸�<�P 4�Y�:�i¡s­PµE�?¡£�i�2�?�g¯#�Q�z¼I�Y�4�:�Q�¹¶OÓ �[�2¡��4�Q�wÆC�?�iªN�Q�:¢S�4�?�«¦YµE� � ����� �2¢:ªº�<�P�4�2�i�i�Q�P�Y�
�<�£�b�4¡£�g¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q�v¿·Æx�£�u�Q���4¡½�?�6�d�i�Q�?�Q�¹�4¡£�g¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q���4�2¡º° ��Y�4­P�Q��­P¡£¢0�k�Q�4�0©?�4�:¨2�Q� �v�Q�6³¢S�i�Â� ��Â�i¢i�Q�¹�2¢Zªº�<�P�4�2�i�k�Q�e�Y�?�Q¿·Ð�¡s�PªN�Q�:�4�Q�»�Y�6¼A�4¡£�gAv�i�<�Y�Y¬Ûªº¡£�2�iµO�i¡£�2��¶OÓÖ�iµ)�E�?¢e�Y�2�Y�Q� ��4�[�Q�P�4�Q�

âY¤



¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q�h�[�Q�4�Y�4 ?¢i�Q�)©Q�6�4�	¡½�¾Æ\�?�k���4�?¡£¢i¢CÊ4¿mË¸¿q¤4¿mËb¨Q�4� ��?��©?©<µE­e­Ä�Q�v¿

0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

� � �����
	�� 

� ����� �����
	�� 

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

����� ���£�Y� 9�5 �� ��<!�# 7Q��,<.�/*fÅàcORORO���, ��� �=f Ê \ àcO % � , �/��� fØÊnOROROg� 9¸��e#fÅàcOj��� 9$.&/>�8��9Ï� 7T� 7'9h}"��� 7>E 7T�OZ
��} * � 7'9��89�587>� ,} * �65�� 7Q�A3 * 5E�@/� �E�7Q� 1 7G3 * '+�£� 9�5 7'9)�89Ï� ���+*-,}�9�5E� 5<. 7T��/-7 9 0+1 �2'+3 * 7'9)��7 9 #º}�9Ï��7'95'�( �.7�� 7 9
* �.7Q��. 7Q�.9 765E�:�79�7 :��<�A� 7[ 

�z�gÆC�4�?¡u�£�¸�4�?�)Ê4¿ å ¡£�i¢A¨Q�¾�i�Q�?�Q�v¬Ï�¸�Y×P�4¡£�P¯#�Q�z¼ �6�4�:�Q�g¡s�g�4�Q�x§?¡£¢S�4�<¢i¡£µE�¾¦YµE�¹àcOROROP�4�6¢i�Q�:�i�2�?�2¡£�¸�4�T³
�:�Q� :C�2�s 4µY�k¡u¢k¡uµ?�?�Q�»�<�£�u�g�4�?�Y�o¼ ��Y�4�C�6�u�2¡£�2�O�?�?¢C¼I�4�4©Y¢i¡£µE�?¡£�Q�:�Q�v¿#ÑÔ�bªN�Q�:�4�Q�¹�¸�Y�4�m>:�2ª��2¡£�£�e�E�4�wÊh°N�Y�6³�4�Q�?� ��Y�?�Y�Q�«¨Q�g�2¡s�?�Q��:C�2�s 4µY�k¡u¢k¡uµ?�h¨Q�?�o�Y­e­P�Q�?�Y�o¼I�Y×<¢T¬E�kµe�¸�Y×e�?�4�NªN�Q�?¡£�Y�b¯#�Q�:ªN�2�2�?�i�s�4�?�Y�Q�«¦YµE�g°N�Y�6³�4�Q�?� ��Y�?�Y�Q�Ö�Y�6¼É¢o�:�2¢i�Q�v¬N�4¡£�À�¸�6�4�¥µ UÝ�Q�?�k¡u�2�6¢i�£¡u�2�Ö�E�4�¾ª��Q�?¡£��Ñ#¡s��� �4×¥�Y�6¼P�4¡£� CC�4�<�£¡£¢ ��<¢«�4�Q�gÁb�<¢k�Q��4�Y�4�Q�v¿
%�&('�&21�&21 
 � � � � � � �4� -0/$� �
Ð�¡½�x�4�2¢o�i�<�2�Y¢i�Q�«�E�4�¾ªº¡£�2�4�Q�C§?¨2�Q�4�Y�:¡£�Q�v¬Ï¡½�«�4�Q�?�Q�«�¸�4�:�2�g�4¡£�P¯#�Q�:ªN�Q�?�¸�4�?�Ç­Ä�Q�4�:�Q�:�Q�xÓ=�:¡s­P�Q�x­P�Q�4�
Áb�<¢i�Q� ¨Q�4�	¯#�Q�z¼ ��?�?�4�?�»�i¢i�Q�?�Q�v¿N°=�Q©T�Y�4�6¢i�£¡u�2�Õ¼ �4�4©6¢i¡£µE�?¡£�Q�:�Q��¶O�<Í?¡s­0�4­0³ZÜv¡s©<�2�£¡½�?µ?µ?�?³I¯#�Q�z¼ �6�4�:�Q�Å�4�o³�iµE�?�4�Q�:�P�E�?¢T¬`ªN�Q�4�»�?¡s�4�:�2¡£���?�Q�?��¦E¡£�2�£�hÁb�<¢k�Q�)¦YµE�:�£¡£�2�Y�Q�v¿#ÁC¡£�2�P� ��Y×<¢P�Q�:ªº�Y�:¢k�Q�v¬v�¸�Y×«�i¡£����¡s�¹�4¡u�2�k�Q­Æ\�?�k���4�?¡£¢i¢x�4¡£�b¶OÜÏ³I¶)�2¢S�?µ?�4�Q�g�Y�2�Y�Q� ��4�[�Q�º¶OÓ �2¢Zªº�<�º�[�2�i�i�Q�x�4�Q�4�Y�4 ?¢i�Q�«© �µ?�4�?�Q�v¿ÆC�4�?¡£�u�¸�4�?�PÊ4¿{âN¨2�2¡£�Y¢T¬Qªº¡£�2¦?¡£�2�u�xÓ=�4�4©6¢i�=�4¡£�N�2¡s�?¨2�2�½�?�Q�®¶)�2¢S�?µ?�4�Q�b�4�2¡4ÆC�6ª��Q�?�¸�4�?�C�Y�6¼+�������·�iµ<ªº¡£�
¶OÜ W �4�2¡ � � �Q�i�?¡£�2�u¢k�Q�v¬¸ªNµE�[�2¡`¡s­�§?¡s­0�?�s�<¢k¡uµ?�?�S 4�:µY�E�k�Y­e­ ,<.�/0�Y�6¼#ÊROROROP�4�?� , ��� �\�6�6¼Ôáw¶)¡£�u�£¡s�Y�:�4�Q��Y�2�i�2¢i¨2¢Cªx�4�:�4�Y¿v¶O�Y�g�i¢k�2�u�£�e�k¡u�2�)�¸�<¨Q�«�2¢:ªº�e¦6µE�2¬Ï�¸�Y×e�4¡£�eÁb�]Æ Ê	¶)¡£�£�£¡½�6�:�4�Q�À°N�<�k�Q�4 4�Y�Y�:�P�s�Y�?�g¡£�i¢
�4�?�h�¸�Y×®ÊeÓ=�:¡s­P�Q�a¦Y�Q�:ªN�Q�?�4�2¢ºªN�Q�:�4�Q�v¬?¼ ��4�N�4¡£��>Z�2ªN�2¡£�£�0àcOnORO�:C�2�s 4µY�k¡u¢k¡uµ?�?�Q�L�4�6¢i�Q�:�k���?�2¡£�¸�4�Y�]�i¡s�?�`¿

� U`�Q�?�i¡£�2�Y¢i�£¡£�2� �Y¡s�?¢»�2�¥�Y�?�2� �?¡£�Q��©<�2¡s�?�Õ�?�Q�4�?�Q�?�kª��Q��¢i�Q���x�Y¢i�Q���i���?¡£�2�4�Ø¨2ª]¡u�k���?�Q� �4�Q�²¶OÜÏ³
¯#�Q�z¼I�Y�4�:�Q�»¡s� ¡½�4���Q�PA ��Y�?¡£�E©Â�2¡u¢T¬=�4¡£�L°N�Y�4­w¢iµ? 4µY�£µY�Y¡£�)�Y�?�e�4�Q­ Áb�<¢i�Q�?�S�<¢k¨ � ���)� ¨Q���i��� ��Â¢i¨2�Q�v¿=ÁC�Q�¡£�4�Q�<�£¡u�k¡u�Q��¢i�bÁb�<¢k�Q�?�S�<¢i¨�� � �£¡£�o¼É�Q��¢a�?�4�#�6�Q�:¡s�?�<¼ ��?�6¡u�e�[�2�i�i�Q�:�CÑ=�:�6�Q�4�?¡u�k�i�Y¿?Áb�<�� 4�Y���i¡s­PµE�?¡£�i�2�?�A¯#�Q�z¼I�Y�6³

âYÊ



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

���������
	���

�������������
	���

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

���)� �A�u�6�89�5 �@ ��<! � �@3 * � 7Q��� R��o�8� 7T�)9Ø�P�A/ ��7 1 7Q�A�W' e f àcO?� , ��� �Sf Ê \ àcO&%T� ,�������f ÊRORORO�� 9¸�
,<.�/	fÅàcOROnOx��� 9$.&/>�8��9¸�.7Q� 7'9«}<��� 7>E 7T�s�2} * � 7 9L� 9�5 7>� ,} * �,5@� 7T��3 * 5?��/� 

�:�Q�®¶OÓ��i���4�?�2¡£�4�2¢x�4¡£�2�S­e�<�H�[�2¡`�Y�Q�:¡s�?�Y�Q���Q���v�Q�Y¢o�i�<�s�<�i¢i� ��Y�?�6�Q�	�i���?�£�2�2�Y¢k�Q�º�Y�	�<�£�º�4¡£�C¶ Ü ³I¯#�Q�z¼ �6�4�:�Q�v¬�¸�T¼ ��4�N¡£�i¢º�2�A�[�2¡H� ��Y�?�6�Q�i� �v�Q�6¢S�i�Â� ��Â�i¢i�Q�	�?µE�2�g�2¢:ªº�<�º�4�2�i�k�Q�2¿
Ð�¡s�`¦Y�Q���E� �µE×<�Q�k�C�E�4�w�4¡£�NÁb�<¢i�Q�4­P�Q�?�Y�"ªN�2¡u¢k�Q�H�4�?�P�i¢i�2�£�£�Q�e�4�?�Û¼Éµ6�u�6�Q�?�4�2�=§?¨2�Q�4�Y�:¡£µC¦YµE���cÁC¡u�NÁb�]Æ¡£�i¢#Êº¶)¡£�£�u¡s�Y���4�Q�e°N�<�i�Q�4 4�Y�Y���=�s�Y�?�¸¬<�Y�6¼¸�4�Q­@:C�2�?�i¡s�?�Çà^OROºÓ·µY�i¡£¢i¡£µE�?�Q�P�4�6¢i�Q�:�i�2�?�2¡£�¸�4�Y�#�4�?�b�2�·ªN�Q�:�4�Q�

¤RO¾¦Y�Q�:�i�2�?¡£�2�4�Q�?�hÓ=�:¡s­P�Q�w¦Y�Q�:ªN�Q�?�4�2¢Q¿ºß�Ð�¡s�C�k�2¢i¨2�Q�»�<�£�iµT,<.�/gf�¤RORORO«�4�?� , ��� �mf âRO¾¶)¡u�£�£¡s�Y�:�4�Q�v¿{äÁC¡£�e¡s�)ÆC�4�?¡u�£�¸�4�?�ÀÊ[¿{¤	�¸�Y�:�Y�2�k¢i�2�£�u¢k�Q�OÑ=�:�6�Q�4�?¡u�k�i�d�2¡s�?�Q�j�iµY�£���?�Q��§?¡s­P�?�½�Â¢i¡£µE�O�s�<�k�i�Q�)�Q�:�i¢o­e�<�£�C�2¡s�?�Q�
�4�Q�?¢i�£¡£���?�Q�g�x�6¢i�Q�:�i�2�?¡£�2�e¨2ªº¡£�i�2�?�Q�e�4�Q�BA¸�Q�?�£�Q�i©?�4�:¦Y�Q�P¦6µE�P¶OÜ b �4�?�d¶OÜ W �[�2¡¸ÆC�YªN�Q�?�¸�4�?�e�Y�6¼��

�����
�Q�i©<�Q�4�?�Q�v¿#°"�2¡�° ��Y�4­Ä�Q�À­P¡£¢P�s�Y�?�Y�Q�:�v�Q�6¢S�i�Â� ��Â�i¢i�Q�O­e�Â���6¢b¶OÜ W �2¢:ªº�<�wª��Q�?¡£�Y�Q� AÏ�Q�?�u�Q�c¬ �6�?�iµE�?�i¢i�Q�¡£�i¢b¶OÜ b �4�2�i�i�Q�c¿`Áb�<�P 4�Y�:�i¡s­PµE�?¡£�i�2�?�	¯#�Q�z¼ �6�4�:�Q�O¶OÓ ¡£�i¢Q¬H�6�4×<�Q�b�[�2¡=�s�Y�?�Y�Q� �v�Q�6¢S�i�<� ��<�i¢k�Q�v¬H�4�2¡"�4�Q�ÆC�?�iªN�Q�:¢S�4�?�P¦YµE��� ����� �2¢:ªº�<�N�i�2�?�u�2�2�6¢i�Q�A�Â�u�]¶ Ü W ¿

�I�®ÆC�4�?¡u�£�¸�4�?�gÊ4¿{ãj�Y�Q�Y¢"�2�º�4­Þ�2¡s�	§?¨2�Q�4�Y�:¡£µd­P¡£¢NÊRObÓ"�:¡s­P�Q�i�v¬6¼ ��4�"�4¡£� >Z�2ªN�2¡£�£�bàcORO :C�2�s 4µY�k¡u¢k¡uµ?�?�Q��4�6¢i�Q�:�i�2�?�2¡£�¸�4�Y�º�k¡½�?�`¿vÐ�¡£�0­®�Y�	�i¡£�Q�Y¢T¬¸�i¡s�?�)�¸�Y�[�2¡H¨2ªº¡£�i�2�?�Q�«¶OÜ b �4�?�)¶ Ü [ ©<�2¡s�?� CC�4�Â�u¡£¢ ��Â¢i�S�4�6¢i�Q�z³�i�2�?¡£�2�4�N¼É�2�k¢i�i¢i�2�£�s�4�Y�2¿6ÁC¡u�x�4�2¡£�4�Q�e¶OÜÏ³I¯#�Q�Z¼ �Y�4���Q�e©<µE�4�6¢i�Q�P�Y�4�Q�"�4�2¡4�4�Q�Ô�E� �µE×<�Q���Q�CÁb�<¢i�Q�4­Ä�Q�?�Y�º¡s�4�:�Q�¯#µE�:�o 4�i�4�?�d�6�2�Y�Q� ��4�4�Q�x�4�Q­  4�Y���i¡s­PµE�?¡£�i�2�?�Q�h¯#�Q�Z¼ �Y�4���Q�h¶OÓ�ªN�2¡£¢i�Q�A�6�?�S�4�Y�?�Q�v¿`�x�4�A�[�2¡#�4�Q�A­e�ÂÍE¡q³­e�<�£�Q�:�v�Q�6¢S�i�Â�½�Â�i¢i� ��Y�?�Y�	�i¢i�Q�6¢P¶ ÓÖ�2¢:ªº�<�P�4�2�i�i�Q�Ä�¸�4¿�� UÝ�Q�?�4�Y�w�S ?¡£�2�£�Q��Æ\�4� ��Y�?�6¡u�?©<�2¡£¢i�Q��¨2ªº¡£�i�2�?�Q��4�Q�h°N�Y�?�4�Q�«�Y�?�2�	¡½�«�4¡£�2�i�Q­�§?¨2�Q�4�Y�:¡£µg©<�2¡s�?�ÄÒaµY�£�u�Y¬Ï�4�Q�4�g�4¡£�e�4�2¡£�4�Q�)�C�4�:¦Y�Q�Ç¼ ��4�]�4¡£�bÆC�?�iªN�Q�:¢S�4�?�¦YµE�����C�4�?�T�����C­P¡£¢A¶OÜ W �k¡½�?�¾¼ �Â�i¢N�Y�£�2¡u�2�v¿ÆC�4�?¡u�£�¸�4�?�hÊ4¿ h0�[�2¨2¡£�Q�Y¢C�i¡£�2�g�Y�6¼#�2¡½�«§?¨2�Q�4�Y�:¡£µg­P¡£¢º�2¡s�?�Q�ºÁb�]Æº³ZÜ ��Y�?�Y�b¦6µE�dÊÄ¶L¡£�£�£¡s�Y�:�4�Q�)°N�<�i�Q�6³ 4�Y�Y���Q�g�4�?�ÀàcOeÓ"�:¡s­P�Q�i�v¬v�4�2¡·�4�Q­��4¡£�e°N�Y�?�4�Q�h�Â�u�C 4�Q�Z¼É�Q©6¢\�4�6¢i�Q�:�k���?�2¡£�¸�4�Y�x�Y�?�Y�Q�?µE­®­P�Q�gªN�Q�:�4�Q�v¿
Æx�u�£�O¯#�Q�Z¼ �Y�4���Q�¥ªN�Q�:�4�Q���Y­ Áb�<¢i�Q�?�o�<¢i¨ � � ß �4�?� ¶OÜ W ¨Q�?� ��<¢i¨2�£¡£�2�Ø�Y� � ��� ä®�Q�i 4�:µE�?¢T¿�ÑÔ¡u�6�Q�Y¢i�£¡£�2�

â<Ë



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

����������	���

� ��� ������	�� 

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

����� ���£�Y� 9�5N�� ���! # 7T��� � RN�S��� 7Q� 9)�0�A/�� 7 1 7Q�A�W'	e�fÞà^O?� , .�/ f²àcORO?� , ��� � fØÊ \ àcO&%	�89Ï�", �/��� fØÊRORORO�P}<3 * /Ý�YR � 7Q�Ï��7Q��=v�?(4�<�£��5E�.74'43 *L,}</ 0 � 9�5x}Y�k�a��7Q��#º}&'��2'�~T��9-� ����� � 7 * ��M�7 * � 7T�#}<�W'��Y�.7]�YX�Z[E 7T�s�2} * � 7 9
� }6�O9�7Q� � 7T�
'�7 * ���£}�9�587 9 � 7'9�/>�Z}"� ,} '+/-7 9\ ��º�?}<�£��/ ,}"/A'�� 9�/-7T�O'43 * �.7o��7 0+1 �2'+3 * 7'9	�SX b � 9¸�®�YX [ '2� 9Ï�e}Y�@3

*
* �.7Q�49Ï��3 * / 0 ��7Q�Q. 7 9 9�7'9\ 
­ ��4×<¢i�w�i¡£���«�¸�Y�[�2¡#�4�Q�C�A­Ä�i¢S�Y�?�`¬Ï�¸�Y×®¦YµE�g�2¡s�?�Q­�¨Q�4­ � ��<�2�?�i¢i�Q�«�C�?µY¢i�Q�«¦Y�Q�:�k���6ªA�4�?�4�Q�?�d°N�Y�?�4�Q��4�2¡s­ ��4�4�Q�k� ��<���?�k¢i�Q�h�C�?µY¢k�Q�h­P¡£¢x�Q�i� �µE�6¢i�Q�NÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢wªº¡£�2�4�Q�x�Q�Y¢k�i¢i�Q�?�Q�v¬¸�Y­ �Q�?�2�i¢i�Q�)�4�o³­P�Q�i©?�4�Y�º­e�Â���?�Q�v¿?Áb�Y�?�Q�º© �µE�4�6¢i�C­e�Y�g�Y�4�?�Q�4­P�Q�v¬[�¸�Y×P�4¡£�b¶)�2¢S�?µ?�4�C¶OÜ b �[�2¡`�4¡£�2�i�Q�hÓ#�6�i�Y­P�2¢i�Q�k�¡s�4�:�A§?�2�Yª ��Â���?�Q�P¨2�2¡£�Y¢T¿YÑ#�#�i¢i�2�£�£¢=�k¡u�2��>:�2�4µE�2�e�?�Q�i�6�?�Q¬<�¸�Y×x�4¡£�lA¸�Q�?�£�Q�i� ��6�no¸�E©<�2¡£¢i�Q�®�4�Q�#¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q�©Q�Y�4­²¦Yµ?�?�2¡½�4�6�?�4�Q���6�YªN�2¡£���?�Q�v¿?ÁC¡£�2�N�4�Q�?¢i�2¢N�¸�Y�i�Y�6¼H�?¡s�v¬?�¸�Y×C�kµVªNµE�?�4�4¡£�xÆ\�4� ��6�?�Y¡£�E©<�2¡£¢i�Q�	¨2ªº¡£�i�2�?�Q��4�Q�)°��6�?�4�Q�L�Â�u�C�Y�?�2�g�¸�<� ; :C�2� ��Â���6¢S�?¡£� ?P�4�Q�A°N�Y�?�4�Q�?�4Î4�4�Y­P¡s©«¨Q�g¦Y�Q�k�4�<���?� ��<�k�i¡£�Y�Q�«�i¡s�?�`¬`�4�?�h�£�2�Y¢�4¡£�d¯#�Q�i­P�?¢S�4�?�h�4�6�?�Y¬v�¸�Y×g�4�2¡"�4�Q�x¯#�Q�:ªN�Q�?�¸�4�?�L¦6µE�$� ���)� ¡s­Ã�<�£�£�Y�Q­P�2¡s�?�Q���4�2�iªN�2�Y�Q�)­P�Q�4��A¸�Q�6³
�£�Q�º�Y�Q­®�<���6¢ºªN�Q�:�4�Q�v¬4ªN�2¡£�#�4�2¡s­�¯#�Q�:ªN�2���?�k�2�½�«¦Yµ?�g°��6�?�4�Q� �I�6¼>µE�i­®�<¢i¡£µE�g¦6�Q�:�£µE�:�Q�?�Y�Q�6¢Q¬¸�4�?�«�¸�Y×P�2�
©<�2¡s�?�b�E��µE×<�bÒNµY�£�£�P�S ?¡£�2�£¢Q¬¸�¸�6×P�4¡£�b¶OÜ b �4�?�h¶OÜ [ ¨Q�?�?�i�4�?�4�2�£¡u�2�6�Q�?�4�Q�O¶)µ?�4�2�u�£�w�4¡u�P¯#�Q�:¢k�2¡u�s�4�?�g¦Yµ?�� �)��� �?�4�P�4�?�Y�Q�4�Y�»�[�2�i���4���2¡½�[�Q�v¿=Áb�Â�Ä 4�6�:�i¡s­PµE�?¡£�i�2�?�g¯#�Q�z¼I�Y�4�:�Q��¡£�i¢ EÀ�Y�4×<�Q�P�4�2¡N�4�Q�P­e�<Í?¡s­e�<�£�Q�
�v�Q�6¢S�i�<�s�<�i¢k� ��6�?�Y�BEd�4�Q�?¢i�£¡£���«�i�2�?�£�2���6¢i�Q�x�<�£�A�4¡£�w¶ Ü ³I¯#�Q�z¼ �6�4�:�Q�v¬4�4¡£�e�Y�?�Y�2�i¡£�2�Y¢i�]�4�Q�lA ��?�£�£�0�Y�m;T�E�?¢i�Q�Áb�<¢i�Q�,?bµ UÝ�Q�?�k¡u�2�6¢i�£¡u�2� ; �E�Y�?¨C¡s�g¡s�4�:�Q­�Ñ#�£�Q­P�Q�6¢ ?b�k¡½�?�`¿
%�&('�&21�&2% ] , � �H� �4� -0/$� �
Ð�¡½�	©<µE­®­P�Q�»�?µE�2���2¡s�4­e�<�C�Y�6¼C�¸�<�Ç§?¨2�Q�4�6�:¡£µ ­P¡£¢d©?�4�:¨2�Q��Ó=�:¡s­P�Q�i� �4�Q�dÜ ��Y�?�Y� å °N�<�i�Q� ¨Q�4� ��?�2©�4�?�h�4�2¢S�k�<���6¢i�Q�®�4¡£�A¡s�	ÆC�4�?¡u�£�¸�4�?�gÊ4¿{Êj�¸�Y�:�Y�2�i¢k�2�u�£¢i�Q�g§?¡s­P�?�s�<¢i¡£µE�?�i�Q���Y�Q�4�?¡£�i�i�Y¿ÏÁC¡u�x¯#�Q�:ªN�Q�?�¸�4�?�e¦Yµ?�
¶OÜ [ �4�:¡s�?�Y¢gµ UÝ�Q�?�4�Y�e�6�?�����?¡u�Q�g©Â�2¡½�?�)¯#µE��¢i�2¡£�u�¹�Y�2�Y�Q� ��4�4�Q�	¶OÜ b ¿"ÁC¡u�)¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q� �i�2�4�?�2¡u�4�Q�ªN�2�i�Q�Y¢k�u¡£�2�À�[�2�i�i�Q�w�<�£�C�¸�<�0 4�Y���i¡s­PµE�?¡£�i�2�?�e¯#�Q�z¼I�Y�4�:�Q�)¶OÓØ�Y�v¬vªº�<�Cª]¡u�2�4�Q�j�¸�Y�i�Y�«�£¡£�2�Y�Q��­e�<�¸¬v�¸�Y×
�:�2�2�Y¢º¦?¡£�2� �z�6¼Éµ?�i­e�<¢i¡£µE�	¨Q�4�a¯#�Q�z¼ ��?�?�4�?�d�i¢k�Q�Y¢Q¿

â å



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

���������
	���

�����������
	���

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

���)� �A�u�6�89�5 �� ��! # 7Q�A� � R��o�8� 7Q� 9»�P��/ ��7 1 7T���W'�elf àcO?�Q, ��� �Pf�Ê \ àcO&%T��,������Uf ÊnOROROO� 9¸� ( 7Q� ��74.[/� 9�/-7Q�Q'43 * 7T�8� � }Y� 7'9S#º}�9Ï��7'9>'43 * 9 7Q����7 9O}<�A� 7®�Y� 7Q�"�YX�Z[E�7Q� ��} * � 7 9 5�� 7Q�A3 * 5?��/º} � �º�89Ï�h��7T��/I�£�A3 * � 7V'G'�7Q�
}<�W'x�YR  
%�&('�&21�&(' � - �
����� , ������-�� � - � � � 

� -?�0� -?��-����F�
	 �
��
� �F���&�
�*��� � 
��P� 

� b

�

Ð�¡£�g¨Q�4­�°"�2¡u�o ?¡u�2�x¡s��Æ\�4�?¡£�¸�4�?�»Ê4¿sà	¨Q���i�Q�?�Q��¡£�i¢Q¬Ô�Y¡s�?¢e�2��A ��<�£�u�Y¬Ô¡½� �4�Q�?�Q���¸�<�e¯#�Q�z¼I�Y�4�:�Q��¶OÜ b�i�2�?�£�2���6¢i�Q�º�Y�?�k���4�?�2¡£�4�2¢A�<�£�º�¸�Â���k�Q�4�N�2¡s�6¼ �<�2�?�b¯#�Q�Z¼ �Y�4���Q�	¶ Ó·¬?�¸�<�NªN�Q�?¡£�Y�Q� �I�6¼>µE�i­®�<¢i¡£µE�?�Q�g�Y�?�N�4�Q�
Áb�<¢i�Q�P�[�Q�E�?¢i¨2¢T¿YÁC¡£�ºÆC�4�?¡u�£�¸�4�?�dÊ[¿{ãx¨2�2¡£�Y¢Q¬Y�¸�6×b�Y�?�2�e�4�2¡Ï�E�:µE×Â�Q�bÁb�Â¢i�Q�4­P�Q�?�Y�Q�P�¸�Â�=¯#�Q�z¼I�Y�4�:�Q�P¶OÜ W­P�Q�4��AÏ�Q�?�u�Q�"�<�£�=¶OÓO­e�Â���6¢Q¬Tª��Q�4�Ä�4�Q���v�Q�Y¢o�i�<�s�<�i¢#�4�2�#ªº�Y�4�:�Q�®°��6�4­P�2�#�i�Q�4�#�s�Y�?�C¡£�i¢T¿YÐ�¡s�#­ �µY�2�Y¢i�Q�¡s�g�4¡£�2�i�Q­�Æ\�?�k���4�?¡£¢i¢x�4¡£�S©E�?¢k¡u�Q���Q�v¬¸ªNµE�i�6�	�¸�<�º�£¡£�2�Y�Q�h© �µE�4�6¢i�Y¿
Ð�¡s�0�[�2¢S�i�<�2�6¢i�Q�)�4¡£�Ç° ��Y�4­Ä�Ç�Y�?�w�4�Q­ §?¡½­P�?�s�<¢i¡£µE�?�k�½�6�6¼�¬#�4�2�k�i�Q�ÀÑ"�:�Y�Q�4�?¡£�i�i�	¡s�OÆC�4�?¡£�£�¸�4�?� Ê4¿qã¨Q�«�i�Q�?�Q�)�i¡s�?�`¬Û�4¡u�	­e�<Í?¡½­®�<�£�$�v�Q�6¢S�i�<�s�<�i¢k� ��6�?�Y�e�4�Y�4�Q�O�4�?�O�[�2¡=�4�Q�?�Q�)¶OÜ W �4¡£�P¼I�<�£�i���?�	Ú`µE [µY�£µY�Y¡£��Y�2�i�2� ��<¢i¨2¢C�4�<¢Q¿vÁb�	�4¡£�$�Ý�Q�Y¢S�k�<�s�<�i¢i� ��Y�?�Y�w¼>�2�i¢C¡£�i¢Q¬Û¡u�k¢�>Z�2�4�Q�w°��6�4­��¸�4�:��� ¦E¡£�Q�4�Û�Y�?�£�Q�v¬H� ��Y­P�£¡£�2�O�4¡£�Ü ��Y�?�6�Q�g�i�2¡s�?�Q�]Æ\�4×<�Q� ��Â�i¢i�Y¬4�Y�2�6�Q�4�Q�v¿ �`�4�º�?�i�Y 4�?¡£�i�2�?�Q�gÁb�Y�:�k¢i�2�£�½�4�?�	µE�:�¸�?�Q�¾ªº¡s��>:�2�4�Q­�°��6�4­ �2¡s�?�Üv¡s�?¡£�g¡s­�� b ¨Q�v¬Û¡s�?�4�Q­Ãª]¡½�w�<�£�bÆC�6¼ �6�?�Y�S 4�4�4©6¢b�4�Q��Ó=�4�4©6¢0�?�Q�4­P�Q�v¬·�4�Q�C�4¡£�g�4�2¡£�4�Q�»Ü ��Y�?�6�Q�)�4�Q��C�Y�6¢i�Q�¥�6�6¼\�4�Q�	�2¡s�?�Q��§?�2¡£¢i�)�4�2� �v�Q�6¢S�i�Â�½�Â�i¢i�2�d�<�£�h�xµ?µE�:�4¡s�4�<¢i�Q���4�<¢Q¬N�4�?� �<�£�h�xµ?µE�:�4¡s�4�<¢i�Q� �4�2�

Ñ=�?�¸ 4�4�4©6¢i�2�º�?�Q�4­P�Q�	ªº¡s�"�4¡£�bÜ ��Y�?�Y�Q�®�4�Q�N�4�2¡£�4�Q�g�C�Y�6¢i�Q�	�Y�6¼H�4�Q�N�Y�?�4�Q�:�Q�	§?�2¡£¢i�C�4�2� �v�Q�Y¢o�i�<�s�<�i¢i�2�T¿Áb�	�E�4�wâ	¦Y�Q�:�i�2�?¡£�2�4�Q�?�Ç�C�Y�6¢i�Q�?� ��Y�?�Y�Q�¹�Y�6¼É¢o�:�2¢i�Q�v¬vª ��4�:�4�Q� �2¡½�?¡£�Y�	° ��6�4­P�e¨Q� ��4�[�Q�:�2¡s�4�Y�?�4�Q�:�£¡£�2�Y�Q�?³�4�Q�OÜv¡s�?¡£�Q�¹¼ ��4�4�:�Q�v¿H�x­��4¡£�2�0¨Q� ¦Y�Q�i�?¡s�?�4�Q�i�v¬`¦6�Q�:�i�2�?¡u�Q�[�Q��ªº¡s�x¡s�O�4�Q� :b�i�Y 4�?¡s©«�4¡£�eÆC�6¼ �Y�?�6�:³\�4�?�Ñ=�?�¸ 4�4�4©6¢i� >Z�2�4�Q�ºÜÝ¡½�?¡£�*>:�2ªN�2¡£�u�C�4­ �2¡s�?�Q�)©E�4��¨2�Q�v¬4¨Q�6¼ ��Â�u�£¡£�Y�Q�«¯#�Q©6¢iµE�2¿
�I��ÆC�4�?¡£�£�¸�4�?�¥Ê4¿{ág¡£�i¢	�Y�6¼A�4�Q�P�£¡s�4©<�Q�¥§?�2¡£¢i�g¨Q���k�Q�?�Q�v¬#�¸�Y×)�<�£�£�h° ��6�4­P�h­P¡£¢d­e�<Í?¡s­e�<�£�Q� �v�Q�6³¢S�i�Â�½�Â�i¢i� ��Y�?�Y�C�Y�?�x�4�Q­�§?¡s­0�?�s�<¢k¡uµ?�?�i�s�Y�6¼�¨Q�¾Æ\�4�?¡£�£�¸�4�?�hÊ4¿{ã4¬4�[�2¡H�4�Q�?�Q�¾�i¡£���¾¶ Ü b �Y�2¡s�i�:¢A�4�<¢k¢i�Y¬¸­P¡s�6³�4�2�i¢i�Q�?�w�2¡s�?�Q��Æ\�4×<�Q�4�Â�i¢0­e�ÂÍE¡s­e�<�£�Q�PÜ ��Y�?�6�Ç�4�<¢k¢i�Q�v¿vÁC¡£�Ç�:�2�2�6¢i�dÈ ��<�q¼É¢i�	¦YµE� Æ\�4�?¡£�£�¸�4�?� Ê[¿{á	�i¢i�2�£�£¢

âYâ



��� ���

��� ���

��� ���

�
	����

�
	����

�
	����

�������

�������

�������

����� �

����� �

�������

	�	�� �

	�	�� �

	�	�� �

����� �

����� �

����� �

��� ���

��� ���

��� ������ ���

�
	����

�
	����

�
	�����
	����

����� �

����� �

����� ������ �

�������

�������

����� ��������

	�	�� �

	�	�� �

	�	�� �	�	�� �

����� �

����� �

����� ������ �

����� ���£�Y� 9�5S�� 8�"!#|C}Y�Q'+/-7)���£� 9�5h��7Q� � 7 9¸� 587'95# ,}6�E� 7	�0�A/º�P}��<�8�P}<� 7Q� � 7 9�/>�:}<�£}&'4/I� ,}�9�5 70}6�<'P��7Q��� 0 7 9¸}&Z�S���»~Q��9 ����� ���Y� 9�5 �� ��o� � 7Q�C��7'9 7 9 '��A3 * �YX b 587T�8�o�G/
* }"/����£� 9 .�'��L� 9¸�»��7T� ��7'9Ï� 5 7'9 # ,}Y�?� 72�P�Y� 7¹� 9

�Y�.74'�7'9 M ,}"��� 7'9��Y�.7L�P}��<�8�P}<� 7SX#� . 7��£� * �Q�Q� * }</I/-7'9��z� 7G3 * /A'��� "|C� 75J"9¸�+( �89 .[/-7«��7Q� X#� 9Ï� 7 9 * } � 7 9¥}<�W'
�b�Q�Y�:�Y�.9¸}"/-7'9 � 7 1 7Q�A�W'\�Y�.7 X ,}�9�5 7'9 � 7 9¸}<3 * � }6�G/-7T� � �Q9�7'9$.<}�9�/-7 9)��74' 0 �'5 7 *-,�6�S� 587 9Y#º}Y�?� 74'� 
�4¡£�hÆC�4×<�Q�4�<�i¢i� ��Y�?�6�Q�»�4�Q�e° ��Y�4­P�g�¸�6�2¬#�4¡£�h¡s�»�4¡£�2�i�Q� A ��<�£�£�Q�»¦YµE��¶OÜ W �Â�u�	° ��6�4­P�h­P¡£¢d­e�<Í?¡s­e�T³�£�Q�bÜv¡s©<�2�£¡s�?µEµ?�»�Y�?�i�Y�2�Y�Q�[�Q�)ªA�4�:�4�Q�v¿=ßÉÁC¡u�2�k�d© �µ?�4�?�Q�h¦6�Q�:�i�2�?¡u�2�4�Q�?���v�Q�6¢S�i�<�s�<�k¢i� ��Y�?�Y�Q�)�4�Y�4�Q�v¿qäxÐ ¡£�­e�Y�«�i¡£�Q�6¢Q¬`�4�Y�4�Q�L¼ �<�k¢b�<�£�u�®�4¡u�2�k�d° ��Y�4­P�e�Y�6¼a�[�2¡£�4�Q�À§?�2¡£¢i�Q�¹�4�2�4�v�Q�6¢S�i�<�s�<�i¢k�N>:�P�2¡½�?�	ÆC�4×<�Q�4©Q�Y�6¢i�­e�<Í?¡s­e�<�£�Q�eÜ ��Y�?�6�Y¿#Æ\�4×Â�Q�:�4�Q­ �s�Y�6¼>�Q���4¡u�)Üv¡s�?¡£�Q�¥¦6µE�:¨Q�?�Y�iªN�2¡£�i�	�Q�Y¢:ªN�2�4�Q�w¦Y�Q�:¢i¡s©T�<�ºµ?�4�Q�e�?µE�:¡£¨2µE�6³¢S�<�H�4�?�)�E�4�]ªN�Q�?¡£�Y�bÆC�?�S�4�Y�4­P�Q�«�i¡s�?�«�i���4� ��<�¸¿4ÁC¡£�0�[�2¡£�4�Q�)�Q�:�i¢i�Q�g�xµ?µE�:�4¡s�4�<¢k�Q�h�4�2�xÆC�6¼ �Y�?�6�:³a�4�?��4�2�dÑ=�?�¸ 4�4�4©6¢i�2�	�2¡s�?�Q�dÜv¡s�?¡£�)�i¡s�?�¥�4¡£�hÜ ��Y�?�6�Q�»�4�Q�e�C�Y�6¢i�Q�v¬·�4¡£�h¨Q���4�Q���C�?µY¢i�Q�¹¼ ��4�4�:�Q�v¬#�4¡£�h¡s­
1 } * � 7'9O°N�Y�4­ �Y�6¼º�4�Q�w�2¡s�?�Q�¥§?�2¡£¢i�g�4�2���v�Q�6¢S�i�<�s�<�k¢i�2�b�£¡£�2�Y�Q�v¬=�4�?���4�Q­P�Q�6¢i�S 4�:�2�2�?�Q�?�»�Y�Q� �µE�:�Q�¹�4¡£�¨2ªN�2¡u¢k�Q�O�xµEµ?�:�4¡s�4�<¢i�Q�«�4�2�CÆ\�6¼I�Y�?�Y��³]�4�?�¹�4�2�bÑ=�?�¸ 4�4�4©6¢i�2�C¨Q�)�C�?µY¢i�Q�v¬v�4¡£�e¡s­�ªº�Y�4�:�Q�)°N�Y�4­ �Y�6¼
�4�Q�C�Y�?�4�Q�:�Q�O§?�2¡£¢i�P�4�2�4�v�Q�6¢S�i�Â�½�Â�i¢i�2�x�u¡£�2�Y�Q�v¿·Ú"Î� ?¡£�i�2�)�i�2�?�2¡s�?�Q�O�<�£�iµg�iµY�£�2�?��A¸�Q�?�£�Q�C¨Q�«�i�2¡s�v¬vªº¡£�e�i¡£�
¡s�gÆC�4�?¡u�£�¸�4�?�)Ê4¿sàcOw�¸�Y�:�6�2�i¢i�2�£�£¢ºªN�Q�:�4�Q�v¿

A B

C
falsch

D

A

DB

C

richtig

����� ���£�Y� 9�5N�� �� � !! �7 9 9)��7Q� �£�.9$.�'C�Y}Y�.5 74'4/-7��A� /-7�#º}Y�?� ��7Q� 1 } * � 7	� '4/�� '�� ,} * 9 7)� /N��7T��#º}Y�?� �P��/N��7T�
�P}��V���P}<� 7'9SX �2. 7)�£� * �T�Q� 9¸}<3 * ����� �A�£�Y� 9�5 �@ 8�	�76B7'9 � }Y�C�.9)~Q�.7�� 7'9 M ,}<��� 7 9h��7T��� 7G3 * /A'b�Y}Y�.587V'+/-7)���D/-7 9\ 
Áb�P�4�Q�]¨Q�h´ ¼ ��4�4�:�Q�?�4�PÆC�4×<�Q�4�<�i¢]�4�2�A�£¡s�4©<�Q�»ß>�:¡£�2�Y¢i¡£�Y�Q�4äx°N�Y�4­P�2�C­e�<Í?¡s­e�<�£�0Ü ��6�?�Y�0�4�<¢T¬E¡£�i¢x�2�

âYã



�4�Q�4©?�4�Y�2¬<�¸�Y×x´»©<�2¡s�?�º�Y�Q­P�2¡s�?�S�6­P�A°N�Y�?�4�º­P¡£¢=�4�Q�P�Y�?�4�Q�:�Q�®�C�?µY¢i�Q�P�4�<¢Q¿<ÁC¡£�N�2¡s�?¨2¡u�6� �z�6¼ÉµE�k­e�<¢i¡£µE�v¬
�4¡£�dª]¡½� ��4�[�Q�e´Å�Q�i�4�Â�u¢k�Q�v¬H¡£�i¢P�¸�Y�4�v¬·�¸�Y×«�2�w¡½­ ªa�6�4�:�Q�O°N�Y�4­ ªN�2¡u¢P¦Yµ?�O�<�£�£�Q�»�Y�?�4�Q�:�Q�»°"� ��<¢i¢i�Q�i��Q�6¢:¼É�Q�k�Y¢N¡£�i¢Q¬¸�4�?�«�4¡£�2�A¡£�i¢A�6�?���g�[�2¡½­ ���2���6¢i�Q�Oß ¼I�<�£�i�2�?�Q�4äº°N�Y�4­ �4�Q� A �<�£�>¿4ÁC¡£�b¯#�Q�:ªº�Y�?�4¢k�i���4�V¼É¢N¦YµE�
ÆP¬=° �4�?� ´��4�6¢i�Q�:�2¡s�4�<�4�Q�®¡£�i¢d¡s���4�2¡£�4�Q��° ��6�4­P�Q�»�2¡s�?�i�2�?�£¡u�Q×Â�u¡ �����4�Q�	�4�?�Y�o¼ ��Y�4�:�Q��Ñ=�6¢:¼É�Q�k�E�4�?�Y�Q�¨Q�?�2¡s�4�Y�?�4�Q�]�4¡u�2�k�2�½�[�Y¿`Áb�<�N¯#�Q�z¼I�Y�4�:�Q�¾¶OÓ»­e�<�2�Y¢º�4�Q�	¡s�¾Æ\�4�?¡£�£�¸�4�?�LÊ4¿ àcOw�¸�Y�:�Y�2�i¢k�2�u�£¢i�Q� A¸�Q�?�£�Q�x�E�4�
�i�2�£¢i�Q�v¿Y�x­P�Y�Q©<�Q�4��¢=�4�2�i¢i�Q�6¢=�4�2¡4¶OÓ)�4¡£�	:j�o¼ �6�4�2¬Q�¸�6×x�4¡u�xÚ`µE [µY�£µY�Y¡£�º�4�2�#�£¡s�4©<�Q�	°��6�4­P�2�=�Y�?�i�Y�2�6�Q�4�Q�
ªº¡s�:�`¬4ªN�Q�4�¾�4�Q�º¢S�Â¢i� ��<�2�?�£¡u�2�?�0°N�Y�4­ �4�Q�A�:�2�2�6¢i�b¡£�i¢Q¿[ÁC¡u�2�x�£¡£�2�Y¢A�¸�6�i�Y�v¬4�¸�Y×®�Y�?���¾¡s­ �:�2�2�6¢i�Q�h°N�Y�4­ÆØ�4�?�Ç°»�6­Å�Q�?�Y�i¢k�Q�d­P¡£¢i�2¡s�4�Y�?�4�Q�"¦Y�Q��ªa�6�?�4¢=�i¡s�?�g�4�?�d�¸�Y×w 4�Y�:�i¡s­Pµ?�?¡u�k���?�x¯#�Q�z¼I�Y�4�:�Q�®�4¡u�CÚÛ�Q�?�4�Q�?¨
�4�Y�[�Q�v¬v�4¡u�P�Q�?�Y�k¢i�Q�«¯#�Q�:ªº�Y�?�4¢i�Q�«¨Q�?�S�Y­e­Ä�Q�?¨Q�6¼ �<�k�i�Q�»ß�¦E�6�É¿vÈx�?�2�u�k�Q�E�[�2��©O�4�?�OÈ]¡£�u�£¡£�hß:àQáYá6ÊYäiä2¿?ÁC¡£�2�
¢S� ��Â�Y¢=ªNµE�?�Ïª��2�k�Q�Y¢i�£¡£�2�g�¸�<¨Q�g�[�2¡É¬Ï�¸�Y×w¶OÓ»�4�2¡`�4�Q�g§?¡s­P�?�s�<¢i¡£µE�?�i� ��Y�6¼>�Q�)­P¡£¢º�E� �µ?×<�Q�:�Q�®Áb�<¢i�Q�4­P�Q�?�Y�Q�ß��i¡£�Q�?�	Æ\�4�?¡£�£�¸�4�?�Y�Q��Ê4¿{ãg�4�?�¥Ê[¿QhYäC�4�2¡º©?�4�:¨2�Q�:�v�Q�6¢S�i�<� ��<�k¢i�Q�)¡s­ ¯#�Q�:�Y�£�2¡£��� ¨Q�O�4�Q�¹¶OÜÏ³I¯#�Q�z¼I�Y�4�:�Q��4�2�kµE�?�4�Q�:�x�i���?�£�2�2�Y¢x�Y�?�i�2�4�?�2¡u�4�2¢T¿
%�&('�&21�&�� � � � � � �.- ����� ��� 

� b / - �(	 +�� 

�
ÁC¡£� ¶)�2¢S�?µE�4� ¶OÜ b ¡£�i¢ �2¡s� Æ\�4�<�£µY�6µE� �4�Q� ©6�s�<�i�i¡£�i�2�?�Q� ¶O�<ÍE¡s­P�4­w³ZÜv¡s©<�2�£¡s�?µ?µE�?³
§?¢S�Y­®­0�4�6�4­e�:�Q©<µE�?�k¢S�i�4©6¢i¡£µE�?�S­P�2¢S�?µ?�4�Q�j¼ ��4�·�4�Q�BA �Â�u�4�2¡s�?�Q�"�4¡£�S©?�:�2¢i�Q�P¶)�Q�?�Y�A­ �µY�Y�£¡£���?�Q�"Æx�i¢i� ��Y�?�Y�Q�v¿Ð�¡s�h¦6�Q�:�Y�£�2¡£���?�Q�²�E�4� �4¡£� A¸�Q�?�£�Q�i� ��6�no¸�E©<�2¡£¢i�Q�Å¦6µE�Ø¶OÜ b ­P¡£¢)�4�Q�?�Q�Å�4�2�OÓ=��µY�E�i�Y­®­P�hÁb�]ÆA¶OÜß AÏ�2�u�k�Q�?�i¢i�2¡s�v¬`àQáYá6ÊYä#¡s�	�4�Q�gÚÛ�2�i¢:³Z§?¨2�Q�4�Y�:¡£�Q�v¬4�4¡£�C�4�Q�	ÆC�4�?¡£�u�¸�4�?�6�Q�LÊ[¿sàC�4�?�hÊ4¿{ãC¨Q�?�?�i�4�?�4�£¡u�2�6�Q�v¿¸ÁC¡£�
�i¡s­P�?�£¡u�Q��¢i�Q�)ÒNÆ\ÓÔÁx³IÁb�<¢i�Q�¾ªA�4�:�4�Q�g¨Q�4� ��Â���?�i¢x¡s�hÓÔ�i�Q�?�4µ<³IÁb�]Æº³Z§?���4�?�Q�?¨2�¸�<¢i�Q� ��4�[�Q�:�i�2¢i¨2¢T¿-A ��4��>:�2�4�¨2ªN�2¡£¢i� :C�2�s [µY�i¡£¢i¡£µE�¹ªA�4�:�4�e�¸�<¨Q���4�2¡j>Z�2�4�Q­ ÚH�ÂÍEµE�v¬`�[�2¡=�4�Q­ �Y�)�4¡£�2�i�Q��:C�2�s 4µ6�i¡£¢i¡£µE�À©Â�2¡½�?�g°N�Y�?�4�
¨Q���i�Q�?�Q��ªº�Y�2¬N�Y�»�4�Q­ �Q�6¢i�S 4�:�2�2�?�Q�?�4�Q�Ö§?¡u¢k�L�2¡s��Æ �4�?�Ø�4�2¡b�<�£�£�Q�ØÚ·�<Í��[¬��[�2¡C�4�Q�?�Q�Ø�Y���4¡£�2�i�Q�
Ó·µY�i¡£¢i¡£µE���2¡s��°N�Y�?�4�Q�?�i¡£�E�4�<�C�Y�6¼>¢S�i�<¢T¬H�2¡s�5: �2¡s�?�Y�2¢S�i�Â�Y�Q�v¿NA ��4�Ä�4¡u� ��4�4�:¡£�Y�Q� :C�2�s 4µ6�i¡£¢i¡£µE�?�Q��ªA�4�:�4��Y�«�4�Q�)�Q�6¢i�S 4�:�2�2�?�Q�?�4�Q��§?¡u¢k�2�b�¸�<�C¯#µE�k�4�Y�?�4�Q�?�i�2¡s�O�2¡s�?�Q�w°��6�?�4�d­P¡£¢0ÚÅ�4�?�O�4¡£�eÆC�6ª��2�k�Q�4�?�2¡u¢w�4�Q�
°N�Y�?�4�g­P¡£¢Ä´²�Y�Q©Â�Q�4�?¨2�2¡u�2�4�?�2¢Q¿#Áb�Â�0Ñ=�6¢i�i¢k�Q�?�Q�O�2¡s�?�2�d°N�Y�?�4�Q�?�i¡£�E�4�Â�u� ��4�4�Q���i�2¢i¨2¢P�i¡£���»�Â�u�kµL¡s�¹�2¡s�?�Ó=�4�4©6¢S­P�?¢S�<¢k¡uµ?�e¦Yµ?�	Æ �4�<�2�U:Åµ?�4�Q�N¦Yµ?�g´Ø�4�<�2�gÚC¬4�4�?�h�¸�<�º¯#�Q���i���6ªº¡s�?�4�Q�«�2¡s�?�2�\°N�Y�?�4�Q�?�i¡£�E�4�Â�u�
��4�4�Q���i�2¢i¨2¢)�i¡£��� ¡s�Ö�2¡s�?�¥Ó=�4�4©6¢S­P�?¢S�<¢i¡£µE��¦6µE� : �4�<�2�ØÆ µE�4�Q�«¦YµE� Ú��4�Â���Ö´C¿ºÁC¡£���Y�Q�4�Y�4�6¢i�Q�¶O�?¢S�<¢i¡£µE�?�Q�	�?�2¡s×<�Q�gÚ·�i�Y�?�i¡£¢i¡£µE�?�Q�v¬4�4¡£� ��4�4�:¡£�Y�Q�«�?�2¡s×<�Q�gÚH�k�Y�?�i¦Y�Q�:�k¡uµ?�?�Q�v¿EÁb�wÁb�]ÆA¶OÜ)�Y�?�2�d�6�6¼H�4�Q�°N�<�i¡£�	�4�2�Ç�x¡s­P�4�i�T³Z¤T³I¶)µ?�4�2�£�u�»ß�¦?�Y�>¿=�x¡s­0�4�k�Øß:àQáRhYÊ6äiäw�i��� ��Â¢i¨2�Q�¥©T�Y�4�v¬��4�Â��� �4�Q­ Ú·�i�Y�?�i¦6�Q�:�i¡£µE�?�Q��4�?�gÚH�i�6�?�i¡£¢i¡£µE�?�Q�g¡s�g�4�6¢i�Q�:�i�2�?¡£�2�4�u¡£�2�?�Q�)È ��Y�no¸�?©<�2¡£¢i�Q�g�Y�6¼>¢S�:�2¢i�Q�v¬?© �µE�4�?�Q�	ª]¡½�]�4�Q� ��?�2©Y�k¡u�2�6¢i¡£�Y�Q�v¬4�¸�Y×¡s�O�4�?�i�Q�:�Q­ ÓÔ�i�Q�?�4µ<³IÁb�]Æº³IÁb�Â¢i�Q�?�S�<¢i¨e©<�2¡s�?�dÚ·�i�Y�?�k¦Y�Q�:�i¡£µE�?�Q�O�6�6¼É¢S���2¢i�Q�v¬¸¡s�?�4�Q­Xªº¡s�C�4�Q�)Áb�]ÆA¶OÜÏ³
Ó=��µY�E�i�Y­®­e 4�Y�i�Y­Ä�2¢i�Q�]¼ ��4�Ä�¸�<�dÒº�<¢k�Q�Y¦Y�Q�k� ��<�£¢S�?¡£�d¨2ªº¡£�i�2�?�Q�¥Ú·�i�Y�?�k¦Y�Q�:�i¡£µE�?�Q���4�?� Ú·�i�Y�?�i¡£¢i¡£µE�?�Q���Y�6¼�2¡s�?�Q�O�k�Q�4�C�E�:µ?×<�Q�)ÐO�Q�:¢gß�¨Y¿i°x¿=àcOnOROYä]�i�2¢i¨2�Q�v¿·ÁC¡£�e�Q�:ªº�Y�:¢i�2¢k�Q�LÈ ��Y�no¸�E©Â�2¡u¢k�Q�O¦Yµ?�)Æ0¬�:e¬`´²�4�?� Ú�s�<�i�i�Q� ªº¡s�CÁb�]ÆA¶OÜ¥�6�?�b�4�Q­ Áb�Â¢i�Q�?�S�<¢i¨P�i�2� ��<¢i¨2�Q�v¿ÛÆ\�4×Â�Q�:�4�Q­ ªº¡s�:�¹�4¡u�gÑ#¡s�?�E�6�4�Q�:�2¡s�?�Q�6¼>µY�£�Y�g�4�Q�¨Q�	�4�Q�hÚ·�<Í4�P�Y�Q� �µE��¡u�6�Q�gÓ#�i�Q�?�4µ<³IÁb�]Æ]³Z§?�����?�Q�?¨2�Q�)¨Q�6¼ ��<�£�£¡£�h 4�Q�i­P�?¢i¡£�Q�:¢Q¿ÁC¡£�bÑ=�:�6�Q�4�?¡u�k�i�C�i¡s�?�g¡s�	�4�Q�	Æ\�4�?¡£�£�¸�4�?�Y�Q�)Ê4¿sàYàx�4�?�hÊ4¿sàQ¤j¨Q�e�k�Q�?�Q�v¿4Áb�ºÆx¶OÜ«�i���4�?�2¡£�4�2¢ >Z�2ªN�2¡£�£�
¡s�?�i�Y�2�S�6­b¢]�Y�Q�:¡s�?�<¼ ��?�Y¡£�d�i�2�?�£�2���6¢i�Q�x�<�£�A¶OÜ b �6�v¿4Áb�Y×w�i¡£���«�4¡£�bÆC�6ª��2¡£�2�E�4�?�6�Q�h¨2ª]¡u�k���?�Q�¾�4�Q�L�[�2¡£�4�Q�¯#�Q�z¼I�Y�4�:�Q�«¡s� :b�:�Q�?¨2�Q�O�4�Â�u¢k�Q�v¬v�4�Q�?¢i�2¢C�¸�Y�i�Y�6¼��?¡s�v¬Û�¸�Y×eª]¡½�w�4�?�i�Q�:�e�?¡£�S�?�Q�:¡£�Y�Q��Ñ=�i©Â�Q�4�Y¢S�?¡£�i�k� ��4�[�Q�¶OÜ b ªNµE�?�#�Y�?�2�«�E�:µE×<¢k�2¡u�£�b�Y�6¼N�4�Q� A �Â�u�#©<µE�6¢i¡s�?�?¡u�Q���u¡£�2�?�Q�P�C�Y�Y¢k�Q�?� ��6�?�Y�Q� ��4�4�Q��¢S�i�<�Y�Q�)© �µE�4�?�Q�v¿`Áb�6×Áb�]ÆA¶OÜ®�2¢Zªº�<�·�i�2�?�£�2���6¢i�Q�=�Â�u�#¶OÜ b �Y�?�k���4�?�2¡£�4�2¢Q¬6¡u�k¢#¡½�?�kµ<¼É�Q�k�0�?¡£�2�Y¢ ��4�4�Q�i�k�<�i�2�?�Q�?�`¬Y�<�£�=�¸�Y×]ªº¡s�·�4�Q­

âRh



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

	��@�
	��

����� 	��

����� ���£�Y� 9�5��� 8�6�<!�E 7Q�.5@� 7T��3 * ~T��9P|�� � �YX)�P��/Ï�YX b �89Ï�x�YR	�
,�?� ejfÅàcO?� , ��� �lfØÊ \ àcO&%c�<,�������fØÊRORORO�89Ï�",<.�/	fÅàcORO �I~/5��  ����� ���£�Y� 9�5 �� 8���" 

Ó=�:µ6�E�i�Y­e­�ªN�Q�?¡£�Y�Q� �I�6¼>µE�i­e�<¢k¡uµ?�)¨Q�4�C¯#�Q�z¼ ��?�E�4�?�«�Y�2�i¢i�2�£�£¢e�4�Y�4�Q�v¿ �I­ :C�2�Y�Q�?�o�<¢i¨P¨Q�)¶OÜ b ¦Y�Q�Z¼ ��?�Y¢� ��Y­P�£¡£��� Áb�ºÆx¶OÜ�¡½�?�o�4�2�iµE�?�4�Q���L�?¡£���6¢ ��4�[�Q�P�4¡£� �I�6¼>µE�i­e�<¢k¡uµ?�v¬H�¸�6×L�[�2¡A�4�?�i�Q�:�Q�»ÚÛ�2�i¢S� ��6�4­P�Q�)¼ ��4�>Z�2�4�P�C�Y�6¢i�b�E�4�a�i�2���?�x¦Y�Q�:�k���?¡£�2�4�Q�?�0Ü ��Y�?�Y�Q�h­ �µY�Y�£¡£���¾�i¡s�?�`¿
ÑÔ�g¼ ��<�£�u¢O�Y�6¼i¬º�¸�6×¥�4�2¡e�[�2¡u�4�Q�²Ú`�2�k¢:³Z§?¨2�Q�4�Y�:¡£�Q�ÖÁb�]ÆA¶OÜÞ�[�2¡e° ��6�4­P�Q� ­Ä¡u¢O­e�ÂÍE¡s­e�<�£�Q�1�v�Q�6³¢S�i�<�s�<�k¢i� ��Y�?�Y�O�Y�Q��¡½�?�Â¼ ��?�Y¡£��ª��Q�?¡£�Y�Q� A¸�Q�?�£�Q�)­e�<�2�Y¢h�Â�u�«¶OÜ b ¿AÑÔ¡½�?�»­ �µY�6�u¡£�2�?�ÀÑ=�k©Y� ��Y�i�4�?� ¼ ��4�¾�4¡£�2�i�°"�2µE�4�<�2�Y¢S�4�?�)¡£�i¢e�4¡£�	¼>µY�£�Y�Q�?�4�H��A ��4�w¶ Ü b

�i¡s�?�»�4¡£�L�[�2¡£�4�Q�»¡s��Æ\�4�?¡£�£�¸�4�?�»Ê4¿sàcO¾�Y�2¨2�2¡£�Y¢i�Q�»° ��Y�4­P��?¡£���6¢\�?�4�"ªN�2�Y�Q�	�4�Q� �ÆC�4�?�u¡£�2�4©<�2¡£¢C¡s�4�:�Q�A°N�Y�?�4�Q�6¦Y�Q�:¢k�2¡u�s�4�?�Y�Q�«�i�2�6ª��Q�"¨Q�g�4�6¢i�Q�:�i�2�?�2¡£�4�Q�v¬¸�4�Q�x�:�2�2�Y¢k�
°N�Y�4­Åªº¡s�:�	ªNµE­ �µY�6�u¡£�2�e�Y�?�2�e�?µ?���®¢i�Q�?�4�Q�?¨2¡£�2�£�H�4�2¦Yµ?�:¨Q�?�Y¢Q¬<ªNµ?�¸�4�:���Ä�4¡u�*AÏ�Q�?�£�Q�i�i�<¢i�a¼ ��4�"° ��6�4­P�A­P¡£¢�s�Y�?�Y�Q�1�v�Q�6¢S�i�<� ��<�i¢k�Q�g�i¢i�2¡£�Y¢eß>�4�?�)�4¡£�w¼ ��4�x° ��Y�4­P�0­Ä¡u¢b©?�4�:¨2�Q�1�v�Q�6¢S�i�<� ��<�k¢i�Q�	�i¡s�4©Y¢oä2¿ ÑÔ¡s�?�0�4�Q�k�Y�:¢i¡£�Y�°"�2¦YµE�:¨Q�?�E�4�?�w�4�Q�=° ��Y�4­P�x­P¡£¢�© ��4�:¨2�Q�:�Q� �v�Q�Y¢o�i�<� ��<�i¢i�Q�P© �µE�4�6¢i�A�4�2¡Ï¶OÜ b ¼>µY�£�Y�Q�?�4�Q�i­e�Y×Â�Q�P�Q�Y¢k�i¢i�Q�?�Q� �Áb�e�4¡£�eÚ·�<Í��®´ �4�?�)ÁÅ¡s�«Æ\�4�?¡£�£�¸�4�?�LÊ4¿ àcO�>:�2ª��2¡£�£�C�i�Q�4�]ªN�2¡u¢x¦YµE�«�<�£�£�Q�L�6�?�4�Q�:�Q�«�Q�Y¢:¼>�Q�i�6¢A�k¡½�?�`¬Ï¡£�i¢
�4¡£�L­P�2¡£�i¢i� �I�6¼>µE�i­e�Â¢i¡£µE�O�¸�6� ��4�4�Q�2¬Ôªº¡£�h�i¡£�L­Ä¡u¢®�4�Q� >Z�2ªN�2¡£�£�Ç�Y�?�4�Q���Q�»¦Y�Q�:ªº�Y�?�4¢P�i¡s�?�`¬#�¸�4����� ¦E¡£�2�£�¶O�?¢S�<¢i¡£µE�?�Q��¦Y�Q�k�i�Y�?�i�2�Y¢T¬`�iµ)�¸�Y×)�?�4�0©6�s�Y�P¡£�i¢Q¬·�¸�Y×«�i¡£�h­P¡£¢e©<�2¡s�?�Q­ �Y�?�4�Q�:�Q���Q�?�)¦Y�Q�:ªº�Y�?�4¢P�i¡s�?�`¿
ÁC¡£� �I�6¼>µE�i­e�<¢k¡uµ?�v¬H�4¡£�h�Y�?�P�4�Q�e§?¡£�2�Y¢®¦YµE�¹¶ Ü b ¼ ��4�w�4¡u�hÚÛµE [µY�£µY�Y¡£�2�i�2� ��<¢i¨Q�4�?�À�Y­ �[�2�i¢i�Q��¦Y�Q�:ªN�Q�:¢�³�4�Y�®�Q�:�i�2�?�2¡½�6¢Q¬#¡£�i¢	�¸�Y�?�Q�®�4�Q�eÆC�?�i¢S�6�?�¥¨2ªº¡£�i�2�?�Q��Æ,�4�?�Ø°x¿#ÁC�Q�P¦Yµ?�»¶OÜ b ¡s­e ?�£¡£¨2¡u¢«¦Y�Q�:ªN�Q�?�4�2¢i�§?��� ��Â¢i¨2�Q�w¼ ��4�P�4¡£�2�i�Q��Æ\�?�i¢o�Y�?�¥�4�Y¢k�Q�:�£¡u�2�6¢Ç�<�£�£�Q�:�4¡s�?�Y�g¨Q�6¼ ��<�£�£¡u�6�Q� §?�2�6ªa�6�4©E�4�?�Y�Q�v¬Ô�4¡u�«�¸�<¨Q��¼ ��4�4�:�Q�© �µ?�4�?�Q�v¬#�¸�Y×g�4�Q�Ä�Y�2�i�2� ��<¢i¨2¢i�eÆC�?�i¢S�6�?�»¨2ªº¡£�i���?�Q��Æ��4�?�¥°Þ�Y�6¼A�2¡s�?�Q���Y�?�4�Q�:�Q��°��6�4­��?¡s�?�4�Q�?¢i�2¢T¿Áb�Y�4�2¡N¡£�i¢P�2�Pªº�Y�4�:�i�2�?�2¡s�?�u¡£�2�?�Q�2¬"�¸�Y×«�2¡½�»°N�Y�4­ ªº¡£�g�4�Q�w�£¡s�4©<�g¡s��Æ\�4�?¡£�£�¸�4�?�¥Ê4¿sàcOÇ¼ ��4�j�2¡s�?�Q�»�4�Q­�:�2�2�Y¢i�Q� ��Y�4�?�2�s�?�4�Q�)°��6�4­ �Y�Q�4�<�£¢i�Q�«ªº¡s�:�`¬¸�Â�u�C�4­P�Y�Q©Â�Q�4�:¢Q¿?ÁC¡£�2�A�Q�:�6¡½�?¢x�i¡£�2�g�¸�Y�i�6�?�Q¬4�¸�Y×e�?�4�N�i�2�2�?�¦Y�Q�:�i�2�?¡£�2�4�Q�?�eÜ ��Y�?�Y�Q�« 4�:µe�C�Y�Y¢k�b­ �µY�Y�£¡£���¾�i¡s�?�`¬ �4�?�«¡s�g�4�Q�N¶)�Q�?�Y�C�4�Q�x° ��Y�4­P�b­P¡£¢º�4�Q�ºÚÛµE [µY�£µY�Y¡£�

âYá



0

200

432

600

800

1000

1200

1296

0 8.94 17.1 31.2 52.5 77.3 94.6 100

	�� �
	��

����� 	��

���)� �A�u�6�89�5U�� �� � !CE�7Q�.5�� 7T��3 * ~Q��9	| � � �SXÀ�P��/·�SX b � 9¸�P�SRg�
,�?� 7T� 9 � 0 7 9¸}Y�o���0�P�A/ � � RN�S��� 7Q� 9g�0�A/

��7 1 7Q�A�W'Ke#fÅà^O?� ,<.�/	fÅàcORO?� , ��� �lfØÊ \ àcO %d� 9¸�R, �/��� fØÊnORORO �z~�5@�  ���)� �A�u�6�89�5 �� ����� 

�4�2�0���2���6¢i�Q�O°N�Y�4­P�2�e­P�Q�4�j¦Y�Q�:�i�2�?¡£�2�4�Q�?�gÆ\�?�k¢ ��Y�?�4�e¨2ªº¡£�i�2�?�Q��Æ��4�?� °Å�6�6¼É¢S���2¢i�Q�v¬`�¸�«�4�2¡N�4¡£�2�i�Q�ÚÛµE 4µY�£µY�6¡u�w¨2ªº¡£�i�2�?�Q�hÆÅ�4�?�L°Õ�¸�:�2¡H�C�Y�6¢i�Q�g�£¡£�2�Y�Q�v¿vÁC¡£�2�i�Q�xÑ&U`�Q©6¢º¢S�:¡£¢i¢A�[�2¡`Áb�]ÆA¶OÜ��?¡u�2�6¢\�Y�6¼i¬4�¸�
�4¡£�2�i�2�b¯#�Q�Z¼ �Y�4���Q�O�Y�6¼��2¡s�?�Q­X¶Lµ?�4�2�£���4�<�k¡u�Q��¢Q¬`�4�2¡#�4�Q­XµE�4�?�Q�?¡s�)¼ ��4� >Z�2�4�	�C�Y�Y¢k�Ä�[�2�£¡u�Q�?¡£�Y�hÜ ��Y�?�Y�Q�­ �µY�6�u¡£�2�	�i¡s�?�`¿

����� � "lG��0!
ÆC­�°"�2¡u�o ?¡u�2�"�4�Q�AÚÛµE [µY�£µY�Y¡£�2�i�2� ��<¢i¨Q�4�?�	¦E¡£�Q�i�?� ��<¢i¢o�:¡£�Y�Q�C§?¢S�Y­e­P� ��Y�4­Ä�b�4�Y�4�Q�¾ªº¡s�º�Y�2�k�Q�?�Q�v¬¸ªº¡£�e­e�Y��¸�<�e¡s���C�Y ?¡£¢i�2�b¤)�Q�6¢:ªº¡£��©Â�2�u¢k�LÓ·µY¡£�i�iµ?�6³Z´N�s�?�i¢i�Q�z³I¶)µ?�4�2�u�x¼ ��4�	ÒNÆ\ÓÔÁx³Z°N�Y�?�4�Q���4�Q�?�?¢i¨2�Q��©Q�Y�4�v¬º�4­ÆC�?�iªN�Q�:¢S�4�?�Y�i¦6�Q�z¼ �6�4�:�Q��¼ ��4�dÒaÆ\ÓÔÁx³IÁb�<¢i�Q�»¨Q���[�Q�4�:¢i�2¡£�£�Q�v¿AÁC¡£�O§?¡s­P�?�½�Â¢i¡£µE�?�i�Q�:�Y�Q�4�?¡£�i�k�À�£�2�Y�Q���4�Q�§?�2�?�½�4×P�4�Y�?�Y¬?�¸�Y×w¨Q�4­P¡s�?�4�2�i¢a¼ ��4�"�4¡£�C�2ÍE�Q­® ?�½�6�:¡£�i���g�[�2¢S�i�<�2�6¢i�2¢i�ºÆC�YªN�Q�?�¸�4�?�P¼>µY�£�Y�Q�?�4��A �Y�?�k¢S�:�2�Y�2�s��Y�?�Y�2�6�Q�4�Q�gªN�Q�:�4�Q�g© �µE�4�?�Q� �

� ÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�Ä¨2ªº¡£�i���?�Q�Ä�4�Q�0°N�Y�?�4�Q�Ä¡½­Å§?¡s�4�?�º�4�Q�#�C�6 ?¡u¢k�2�`à��4�?�e¤x© �µE�4�?�Q�Ä¦Y�Q�i�4�<�2�?� ��<�i�i¡£�Y¢ªN�Q�:�4�Q�v¿
� ÁC¡£�CÜv¡s©<�2�£¡½�?µ?µ?�g�2¡½�?�2�º°N�Y�4­P�2�Ô¼ ��4�Ô�Y�2�Y�Q�[�Q�?�\ÒNÆCÓ#Áx³IÁb�Â¢i�Q�w� ��6×<¢=�i¡£�2�e­P¡£¢=�4�Q­ ¼ ��4�Ô¶OÜ b �Y�?�Y�o³�Y�Q�[�Q�?�Q�gÆx�£�YµE�:¡£¢S�4­P�?�A�?¡s�4�:�2¡£�2�?�Q�?�L�6�Q�4�Y�g�Y 4 4�:µ<Í?¡½­Ä¡u�Q���Q�v¿4ÁC¡£�bÚH�<¢k�S�<�2�?�Y¬Y�¸�Y×P�4¡£�bÑÔ¦YµY�s�?¢i¡£µE�
�4�Q�e°N�Y�?�4�Q�?�k¡u�?�4�<�£�L�Y�6¼C�4�Q�:�`�?�i¢ ��6�?�4�Q�'5 ; �i¡£�2�Y¢o�4�Y��?E¬ ; �?¡£���6¢e�i¡£�2�Y¢o�4�Y��?H=h�?¡£���6¢e¶O�Y�i©Âµ�U �m�k���
¡£�i¢Q¬Ï©Q�Y�4�«�<�£�iµe¦Y�Q�i�4�Â���?� ��<�i�k¡u�6¢AªN�Q�:�4�Q�v¿

ãRO



� °"�2¡Y�4�Q�Û°=�Q���2���4�?�4�?�A�4�Q�·Üv¡s©<�2�£¡s�?µEµ?�e¦Yµ?�C° ��6�4­P�Q�C�Y�6¼4�4�Q�H°N�<�i¡£�`¦6µE�CÒNÆCÓ#Áx³IÁb�<¢i�Q�x�kµY�£�u¢k�\ß�ªº¡£��[�2¡#¶OÜ
b
äº�4¡£�P¶ �µY�Y�£¡£���4©Â�2¡u¢P�4�Q� ��?�2©6�i¡£���6¢i¡£�Y¢CªN�Q�:�4�Q�v¬Ï�¸�Y×g°N�Y�?�4�Q�v¬v�4¡£�0¦6µE�h�4�6¢i�Q�:�i�2�?¡£�2�4�£¡u�2�?�Q�ÆC�?�i�2�4�?¡£¢i¢i�Q�h�6�6¼ �4�Q�]Áb�ºÆÅ©<µE­®­P�Q�v¬4�Y�6¼ �4�Q­J:C�2�`�4�?�4�Y¢k�Q�:�i�2�?�2¡u�¸�4�6�x�i�2¡s�h© �µE�4�Y¢k�Q�v¿

� ÜÝ¡u�2�6�Q�e�E�4�·ªN�Q�?¡£�Y�ºÒNÆCÓ#Áx³IÁb�<¢k�Q�b¦6µE�2¬T�iµA�k¡½�?�	Ó=�4�4©6¢i�i�2� ��<¢i¨Q�4�?�Y�Q�w¦YµE�P°N�Y�4­w¢iµE [µY�£µY�Y¡£�Q�w�i�Q�4�¼>�Q�?�£�Q�i�Y�6¼ ��<�£�£¡u�Ï¬4¡s�?�S�4�2�iµ?�?�4�Q�:�\�6�?���®ªN�Q�4�P¶O�<ÍE¡s­P�4­w³ZÜv¡s©<�2�£¡s�?µ?µE�?³Z§?�2� ��<¢i¨2�Q�]¦Y�Q�:ªN�Q�?�4�2¢#ªN�Q�:�4�Q�v¿
� °"�2¡x�E� �µE×Â�Q�:�Q��Áb�<¢i�Q�4­P�Q�?�6�Q���u¡£�o¼>�Q�i��¶O�<Í?¡s­0�4­0³ZÜv¡s©<�2�£¡½�?µ?µ?�?³IÆ\�?� ��Â¢i¨2�À�4�2�k�i�Q�:�OÒN�2�S�?�£¢S�<¢k�L�<�£� 4�6�:�i¡s­PµE�?¡£�i�2�?�º¯#�Q�z¼I�Y�4�:�Q�v¬<¡s�?�S�[�2�iµE�?�4�Q�:�xªN�Q�4�b�4�Q���Ý�Q�Y¢S�k�<�s�<�i¢#�4�2�#ªº�Y�4�:�Q�P°N�Y�4­P�2�#�i�Q�4�#©?�4�:¨
¡£�i¢T¿EÆC�4×<�Q�:�4�Q­²�Q�i� ��Â�u¢x­e�Y� �I�6¼>µE�i­e�<¢k¡uµ?�?�Q� ��4�[�Q�N�4¡£�b§?¡u�2�?�Q�i�?�2¡£¢x�2¡½�?�Q�]¶O�<Í?¡½­P�4­w³ZÜÝ¡½©Â�2�u¡s�?µ?µE�?³§?�2� ��<¢i¨Q�4�?�Ï¬vª��Q�4�¹­e�Y�«¼ ��4� >Z�2�4�®�4�Q�C�¸�:�2¡=°N�Y�4­w¢iµE [µY�£µY�Y¡£�Q�¹¦E¡£�Q�i�?� ��<¢i¢o�:¡£�Y�Q�b° ��Y�4­P�®�4¡u�	Üv¡s©<�o³�£¡s�?µ?µE�d�[�Q�:�2�2�4�?�2¢��4�?�e�4¡£�ºÐO�Q��¢i�N�¸�Y�4�w¦Y�Q�:�Y�£�2¡£���6¢Q¿<ÁC¡£�2�#�S ?¡£�2�£¢��Y�?�2�w�2¡s�?�\ÒNµ6�u�£�A�[�2¡4¯#�Q�z¼I�Y�4�:�Q�v¬
�[�2¡N�4�Q�?�Q�»Ú`µE [µY�£µY�Y¡£�2�i�2� ��<¢i¨2�Q�w�E� �µ?×<�Q�:�Q�b° ��Y�4­Ä�Ç�Y�?�P�Y�2�k��� ��<¢k¨2¢i�Q�ÀÚÛµE [µY�£µY�Y¡£�Q��¦E¡£�Q�i�?� ��<¢k¢S�:¡£�Y�Q�° ��Y�4­Ä�C¨Q�?�S�Y­e­P�Q�?�6�2�i�2¢i¨2¢ºªN�Q�:�4�Q�v¬4¦?�Y�>¿v§?¢S�:¡s­e­P�Q�º�4�?�«¦YµE�gÈx�<�2�i�2�£�Q�Pß:àQáYáYâ[¬¸àQáYá6ãYä2¿

Ñ#�P�i�2¡N�¸�Y�i�6�)�Q�:¡s�4�?�Q�:¢Q¬#�¸�6×hª]¡½�w¦Yµ?­ ±E�4©<�2��³Z´º�Y�6¢iµE�z³I¶)µ?�4�2�u�º�Y�?�k�Y�2�E�Y�?�Y�Q�¹�i¡s�?�`¿��C�?¡£�Y�gÆ\�?�k�S�<�Y�Q�
© �µ?�4�?�Q�e�i¡£�2�d�Â�u�kµ0�?�4���6�6¼Û§?¡£¢S�4�Â¢i¡£µE�?�Q�d�[�2¨2¡£�Q�?�Q�v¬4¡s�e�4�Q�?�Q�	�4¡£�2�i�2�N¶)µE�4�2�£�Ï¼ ��4�#�4¡£�\§?���4�?�Q�?¨2�2¦YµY�s�?¢i¡£µE��Y�?�Y�Q­P�2�k�i�Q��¡£�i¢Q¿]¯ �µY�£�£¡£�Ø�Y�?�4�Q�:�ÀÑ UÝ�Q©6¢i�)�i¡s�?�Ö�4�Q�4©E�4�Y�c¬ºªN�Q�4�Ø�Y�4×<�Q�	�4�Q� °��Â�i�Q�6³Z§4�4�?�i¢i¡£¢S�?¢i¡£µE�?�Q��?µE�2�	�Y�?�4�Q�:�xÆ\�:¢k�Q�P¦YµE�P¶O�?¢S�Â¢i¡£µE�?�Q� EP�2¢:ªa���z�?�i�Q�:¢i¡£µE�?�Q�g�4�?�	ÁC�2�£�2¢i¡£µE�?�Q� E0�2¡s�?�C�4�2�4�Q�?¢i�Q�?�4�PÒNµY�£�£�
�S ?¡£�2�£�Q�v¿

ã4à



� ��������� �

	�

��� � 
 *���� ��� � + !N����� � � � � � � 
 *�� ���

2 ��� 49�
�%49�N+#�
���*���
�m�*)*&*(�

� ��)�+ �" & ���! 4#" 2�$
%I� �4�Q�0�[�2�£�Q�?¢i�Q��ÐO�2�£¢Pªº¡s�:�À�4¡£�gÑ=�i�?¡s�6¼>µE�i­e�Â¢i¡£µE�)¡s�O�4�Q�P­Pµ6�u�Q©?�?�s�Y�:�Q��§?¢S�i�4©6¢S�4�C�4�Q�P�x�4©Y�£�2¡s�?� ��Y�4�Z³�Q�P�Y�2�o 4�2¡£���?�Q��¢Q¿Y¶O�Y�e�4�6¢i�Q�:�k���?�2¡£�4�2¢NÁC�2�iµ<ÍEÎ4�:¡s�4µ?�E�4©6�£�2¡½�?� ��Y�4�:�dß�Áb�]Æ0¬<�Q�?�6�É¿Ï��7o���'&<�o� � � 9¸�@3�� 7Q�A3C}<3Q���Qä�4�?�eÒN¡s�4µE�?�4©6�u�2¡s�[� ��Y�4�:�dß>Ò]�ºÆP¬<�Q�?�Y�>¿4�S� � � 9Ï��3)� 7Q�A3º}<3Q���Qä2¿Y�x�4©6�u�2¡s�?� ��6�4�:�Q�e�k¡½�?�®�½�6�?�Y�A�x�2¢i¢i�Q�w¦Yµ?�0�x�6³©6�u�2µ6¢i¡£�4�Q�v¿vÁC¡u�2�k�0�4�2�k¢i�Q�?�Q�B>Z�2ªN�2¡£�£�b�Y�?�A�2¡s�?�Q­ �`�?�2©<�Q�i­ÄµY�£�Q© ��?�>¬v�2¡s�?�Q­ Ó=�?µY�o 4�?µE�:� ��Y�4���Q­PµY�£�Q© ��?�#�4�?��2¡s�?�Q�#°N�<�i�Y¿^A ��4�`�4¡£�º°N�<�i�Q�P©<µE­e­Ä�Q�b�4�2¡?�4�Q�·Áb�]Æ0¬Q�6�6¼ �4¡£�Nªº¡s�H�4�?�=�[�2�i���4� ��Y�4©<�Q�v¬<Æx�4�Q�?¡½�«ß�Æ\äc¬c:b�4�T³�?¡s�Lß :bä2¬<´NÎ?¢iµY�i¡s�)ß>´ºä#�4�?�gÚº�YÎ4­P¡s�hß>Ú]ä·¡½�BA �k�<�Y�Y¿<ÁC¡£�\Ñ"�i�?¡s�6¼Éµ?�i­e�<¢i¡£µE�Ä¡u�k¢=�¸�4�:�2�e�4¡£��A¸µY�£�Y�]�4�Q��°N�T³
�i�Q�w©<µE�4¡£�Q�:¢T¬Q�<�£�iµx�iµY¨Q�?�S�<�6�Q�C¡s�C�2¡s�?�Q­Ö¦?¡u�Q�k�4�?���?�i¢o�Y�?¡£�Y�Q�wÆA�s 4�4�Y�[�2¢=�?¡u�2�4�Q���Y�2�i�2�4�:¡£�Q�4�Q�v¿?ÁC¡£��§?¢S�i�4©6¢S�4�
�4�Q�xÁb�]ÆÞªA�4�:�4�®¡½� �4�Q�«¼ ��4�6¼>¨2¡£�Y�Q�C±?�Y�4�:�Q�)¦Yµ?�h±Ï¿vÐÀ�<¢i�iµ?�h�4�?� Aº¿`´º��¡u�2©Àß�àQá å ÊYä]�Q�6¢i�4�2��©6¢Q¿vÁb�]Æº³¶)µY�£�Q© ��?�£�C�4�2�i¢k�Q�?�Q�e¡s­Þ�Â�u�£�Y�Q­Ä�2¡½�?�Q�g�6�?�=¨2ªN�2¡¸�Y�2�6�Q� ��4�4�Q�:�£¡£�2�Y�Q�?�4�Q�h�x�4©6�u�2µ6¢i¡£�?³Z§?¢S� ��Y�?�Y�Q�v¿?Áb�4�:�2�P�4¡£�­PµY�£�Q©?�?�s�Y�:�$�`�?�o�Y­e­P�Q�?�i�2¢k¨Q�4�?�h�4�Q�C�x�4©Y�£�2µY¢i¡£�4�g¡£�i¢x¼ ��4��>:�2�4�Q�O§?¢S�i�6�?�g�2¡½�?�gÒN¡£�2�Y¢S�4�?�«¦YµE�:�6�2�Y�Q�4�Q�v¬�4¡£�A�kµY�Y�Q�4�Y�4�6¢i� å � ³ZÊ � ³ZÒN¡£�2�Y¢S�4�?�Ï¿<ÁC¡u�C�4�2¡£�4�Q�gÑÔ¡½�?¨2�2�£�i¢o� ��Y�?�Y�x�i¡s�?�d¨Q�?�2¡s�4�Y�?�4�Q�a�Y�2�Y�Q�?� ��Y�no¸�e�Y�?�i�Y�Q��¡u�2�6³¢i�2¢P�4�?�ÀªN�Q�:�4�Q�¹�¸�4�:�2�)ÐÀ�<�i�k�Q�:�i¢iµ�UH�4� ��?�2©<�Q�?�?¡s�?�¸�4�?�Y�Q��¨2ªº¡£�i�2�?�Q�O�4�Q��°N�<�i�Q�¹¨Q�?�S�Y­e­P�Q�?�6�Q�4�<�£¢i�Q�v¿Áb�Y�[�2¡4�u¡£�2�Y�Q�	�k¡u�2��>Z�2ªN�2¡£�£��ÆØ�4�?�dÚj¬Y�iµ<ªº¡£�A´»�4�?�U:Ø�6�2�Y�Q� ��4�4�Q�xß��i¡£�Q�?�AÆC�4�?¡£�£�¸�4�?�dÆP¿sàQä2¿TÁC¡£�\�[�2¡£�4�Q�

TT GC C C

A G A C G G

A

T
5’

3’

3’

5’

����� �A�£�Y� 9�5 �  ��<! � 3 * 7T�0}"/>� '43 * 7w|C}Y�Q'+/-7)���£� 9�5�7Q�.9 7V'A|�� � ZI|C�?(<(07��W'4/>�Z}�9�5<'
Ñ#¡s�?¨2�2�£�i¢S� ��Y�?�Y�C�i¡s�?�g�<�£�iµe©<µE­e ?�£�Q­P�Q�6¢ ��Y�"¨Q�?�2¡s�4�Y�?�4�Q�º�4�?�g�Q�6¢S�4�<�£¢i�Q��>Z�2ªN�2¡£�£�º�4¡£�C�Y�2�S�Y­w¢i�(%I�6¼>µE�i­e�<¢k¡{³µE�v¿?ÁC¡£�2�º¡£�i¢"¼ ��4�a�4¡u�C¯#�Q��¦E¡£�2�q¼ ��Â�u¢k¡u�?�4�?�g�4�Q�)%z�6¼Éµ?�i­e�<¢i¡£µE� Eeªº¡£�C�2¢:ªº�C¨Q�4­ �Ýª��2�2©<�x�4�Q��A¸µ?�:¢S �� �Y�?¨Q�4�?�
Egª��2�k�Q�Y¢i�£¡£�2�v¿`Áb�<¨Q�¾ª��Q���4�Q�O� ��Y­P�£¡£��� �4¡u�	�4�2¡£�4�Q�ÀÑÔ¡s�?¨2�2�u�k¢S� ��Y�?�Y�®¦YµE�?�2¡s�4�Y�?�4�Q�C�6�2¢S�:�Q�4�6¢Q¬ �4�?�m>:�2�4�Q��4�Q�	�4�2¡£�4�Q��ªº¡s�:���¸�4�:��� Æ\�?�s�<�6�Q�i�4�?�»¦YµE�»�x�4©Y�£�2µY¢k¡u�4�Q�v¬]�4¡£�L�4¡£�m>:�2ª��2¡£�£�g©<µE­e ?�£�Q­P�Q�6¢ ��Y�:�Q��°N�<�i�Q��Q�6¢S�4�<�£¢i�Q�v¬`¨Q� �2¡½�?�Q­ ÁCµE 4 [�2�£�i¢S�i�Y�?�«�Q�:� ��Y�?¨2¢T¿`ÁC¡£�d§?Î4�Y¢S�?�2�k�d�4�Q�w�?�Q�)�Q�Y¢k�i¢i�Q�?�Q�?�4�Q�»Ñ#¡s�?¨2�2�£�i¢S� ��Y�?�Y��Y�2�i�2�?¡£�Q�Y¢C�¸�6�4�2¡#¡s� å � ³ZÊ � ³ZÒN¡£���6¢S�4�?�¸¿vÁC¡£�P¯#�Q�:¦?¡£�2�{¼ ��<�£¢i¡£�E�4�?�)�4�Q�*%z�6¼Éµ?�i­e�<¢i¡£µE�¾¼I�4�4©Y¢k¡uµ?�?¡u�Q��¢0�?¡£���6¢C¡s­w³

ãY¤



­P�Q�]�E�Y�?¨C¼>�Q�?�£�Q�z¼I�:�2¡?�`Ñ#�x¢S�:�2¢i�Q�	¦Y�Q���i���?¡£�2�4�Q�?�eÆC�:¢i�Q�¾¦YµE�	¶O�?¢S�<¢k¡uµ?�?�Q�h�Y�6¼i¿¸Áb�6�4�2¡H© �µE�4�?�Q�«�2¡s�?¨2�2�½�?�µE�4�Q�"�E�6�?¨2� :w�i�4 4 4�Q�®¦YµE�	°N�<�i�Q�®¦Y�Q�:¢S�Y�?�k���6¢#ªN�Q�:�4�Q�v¬?�2��© �µE�4�?�Q�g°N�<�i�Q�PªN�2�<¼I�<�£�£�Q�	µE�4�Q�"¨Q�?� ��<¢k¨2�u¡£�2�?��2¡s�?�Y�o¼ ��?�6¢ºªN�Q�:�4�Q�v¿?Ð ¡s�º�[�2�i�2�4� ��Y�4©<�Q�g�4�?�A�6�6¼H¶O�?¢S�<¢i¡£µE�?�Q�v¬4�4�2¡Û�4�Q�?�Q�	�4¡u�b°N�<�k�b�Y�e�2¡s�?�Q�]�2¡s�?¨2�2�½�?�Q�Ó·µY�i¡£¢i¡£µE�¾�¸�4�:���	�2¡s�?�e�Y�?�4�Q�:�b°N�<�k�b�Q�:�i�2¢k¨2¢�ª]¡½���`¿

2 �FE 49�
�%� ��
 ����� � " +.� (	��!,!.�K) ��� "�(*!.�
��)  X� � 1#$
ÁC¡£�dÓ·µY�£Î�­Ä�Q�i�<�i�Q©<�2¢k¢i�Q�4�:�Q�Y©6¢i¡£µE�»ß>Ó=´]ÒC¬v�Q�?�Y�>¿�(��<� &<� 7Q�:}&'�7 3 * }Y�.9À� 7o}<3�/>����9?äº¡£�i¢w�2¡½�¹Ü`�Y�4µ?�:¦Y�Q�z¼I�Y�4�:�Q�
¨Q�4�NÆC­e ?�£¡Qo ©T�<¢i¡£µE��ß�¯#�Q�:¦?¡u�2�q¼ ��<�£¢i¡£�E�4�?�Eä]¦YµE�®Æ\�?�k���4�?¡£¢i¢i�Q�	�4�Q�"Áb�]Æ0¬?�4¡£�C�2¡s�?¡£�Y�b¢S�6�?�i�Q�?�Ç°N�<�k�Q�4 4�Y�Y�:��s�Y�?�b�i�2¡s�e© �µE�4�?�Q�hßÉ¦E�Y�>¿YÈx�<�¸�:Î?� 7�/·}<�  vß:àQáYáY¤6äiä2¿Q§?µY�£�Ï�2¡½�®�4�2�i¢i¡s­e­w¢i�Q�·ÆC�?�i�2�4�?¡£¢i¢��Y­® ?�u¡ o¸¨2¡£�Q�:¢NªN�Q�:�4�Q�v¬�iµb­ ��?�i�k�Q�P¦YµE�P�k�2¡½�?�Q­ Æ\�6¼I�Y�?�P�4�?�e�i�2¡s�?�Q­ Ñ=�?�4�0ß�¡s� å � ³ZÊ � ³ZÒN¡£�2�Y¢o�4�?�0�Y�6¼v�2¡½�?�Q­²�4�Q�"�4�2¡£�4�Q�dÑÔ¡s�?¨2�2�{³�i¢S� ��6�?�Y�A�4�2¢o�i�<�2�Y¢i�2¢oä#>:�2ª��2¡£�£�º�2¡s�:�Q�	àcOw�?¡u�x¤ROb°N�<�i�Q�	�4�Q©T�Y�4�6¢��k�2¡½�v¿[ÁC¡u�xÁb�]Æº³I¯#µE���½�Â�Y�Aª]¡½���d�¸�Y�4�	�<�£�ÁCµE 4 4�2�£�i¢o�i�Y�?�)¨Q�?�S�Y­e­Ä�Q�O­P¡£¢�>Z�2ªN�2¡£�£�0�2¡s�?�Q�P�?�:µE×<�Q�)ÆC�?¨Q�Y�?�N�Y�OÁb�4 ?�£¡s©Q�Â¢i�Q���4�Q�CÆC�6¼ �6�?�Y�i�i���4�?�Q�?¨
�4�?�h�xµE­e ?�£�Q­P�Q�6¢i�Q�®�4�Q��Ñ"�?�4�i���4�?�Q�?¨C�iµ<ªº¡£�\­P¡£¢N�2¡s�?¨2�2�s�?�Q�h�x�4©Y�£�2µY¢i¡£�4�Q�¾�4�Q�#¦Y�Q�:�k���?¡£�2�4�Q�?�Q�hÚ"Î4 4�Q�
¡s�P�2¡s�?� % µE�?�Q�?� �µY�S�4�?�b�6�2�Y�Q�4�Q�v¿?Èº¡s�?¨Q�e©<µ?­e­w¢ Ó·µY�£Î4­P�Q�i�<�k�Y¬Q�¸�<�=Ñ"�?¨2Î�­¾¬<ª��2�£�2�?�2�=�4¡£�ºÆC�E�?¡s�?�¸�4�?�P�4�Q� 4�<�i�i�Q�?�4�Q�g�x�4©6�u�2µ6¢i¡£�4�0�Y�®Áb�ºÆ]³ZÑ#¡s�?¨2�2�£�i¢S� ��Y�?�Y�b©Q�Â¢S�<�£ÎE�k¡u�Q��¢Q¿4Áb�4�:�2�dÑ"�i� �µE�?�Q�®�4�Q�NÚ`�Q­e [�Q�i�<¢S�4�aª��Q�Z³�4�Q�O�4¡£�d�[�2¡£�4�Q��ÁCµE 4 4�2�£�i¢S� ��Y�?�Y�e¦Yµ?�?�2¡½�4�6�?�4�Q�b�6�2¢S�:�Q�4�6¢Q¿¸Áb�4�����O�6�?�i���?�£¡£�Q×<�Q�?�4�2�e�£�2¡£�2�Y¢i�2�wÆ\�?�k�Q�4©<�Q��4�Q�CÚ`�Q­® 4�Q�i�<¢o�4�ºªº¡s�:�)�Q�i­ �µY�Y�£¡£���6¢Q¬v�¸�Y×®�i¡£���«�4¡£�e�xµE­e ?�£�Q­P�Q�6¢i�e�4�Q�xÑ=�?�4�i���4�?�Q�?¨d�Y­�Ñ=�?�4�P�4�2�C¨Q��Y­e ?�£¡ o¸¨2¡£�Q�:�Q�?�4�Q�	Æ\�?�k���4�?¡£¢i¢i�#�Y�?�s�<�Y�Q�k�v¿QÆC�4×<�Q�:�4�Q­Ö© �µ?�4�?�Q�b�k¡u�2�w�4¡£��Áb�4 ?�£¡s©Q�Â¢i�N�4�Q�`ÆC�6¼ �6�?�Y�i�i���4�?�Q�?¨�Y�«�4�Q­ ¨Q�4­�ÆC�6¼ �6�?�g�4�Q�b§?���4�?�Q�?¨d©<µE­e ?�£�Q­P�Q�6¢ ��Y���Q�)Æ\�?�k���4�?¡£¢i¢C�4�2�w¨2ª��2¡£¢i�Q�¹Ñ#¡s�?¨2�2�£�i¢S�i�Y�?�6�0�Y�?�s�T³�Y�Q�i�v¿¸�x�<�2�g�?µE�2�4­e�<�£¡£�Y�Q­�ÆC�?�i�Q�4©<�Q�¾�4�Q�ºÚ`�Q­® 4�Q�i�<¢o�4�º© �µ?�4�?�Q�g�2¡s�?¨2�2�s�?�d�A�4©6�£�2µY¢i¡£�4�e�Y�	�4¡£�0�[�2¡u�4�Q�Ñ#¡s�?¨2�2�£�i¢S� ��6�?�Y�h�Y�?�?¡½�?�4�Q�v¿·ÁC¡£�2�e©Q�Y�4���<�£�£�Q�:�4¡s�?�Y�d�?�4�C�4µE��¢b�Y�2�i�2�?�Q�?�Q�v¬·ªNµg�i¡£���»�[�Q�:�2¡£¢i�e�A�4©6�£�2µY¢i¡£�4��Y�?�Y�2�s�<�Y�Q��¢Ç�4�Y�[�Q�v¬��Â�u�kµ �?�4�e�4µ?�:¢Q¬"ª�µ¹�i¡£�����4�Q���2¡u¢k�g�2¡½���xµE­® ?�u�Q­Ä�Q�Y¢	�4�Q�gÑ=�?�4�i���4�?�Q�?¨)µE�4�Q�®�2¡s�
Áb�4 ?�£¡½©T�<¢x�4�Q�=ÆC�6¼I�Y�?�Y�i�i���4�?�Q�?¨C�4�2�N¨Q�g�Y­e ?�£¡ o¸¨2¡£�Q�:�Q�?�4�Q�«Æ\�?�i�2�4�?¡£¢i¢i�A�[��o �?�4�2¢Q¿4Áb�Y�?�Q�"ªN�Q�:�4�Q�®�4¡£�2�i�
¶)µY�£�Q© ��?�£�h�<�£�NRN�S��� 7Q�b�[�2¨2�2¡u�2�4�?�Q�v¬"¡½�4���h�xµE­e ?�£�Q­P�Q�6¢i�Ç�Â�u���)9¸~ 7Q�?/-7S� :"77(07S}"/A'�¿Û¯#µE�O�2¡s�?�Q­�Ó"�:¡s­P�Q��Y�?�i�Y�Q�?�Q�?�`¬?ªN�Q�:�4�Q�®�4¡£�\�x�4©Y�£�2µY¢k¡u�4�b�Â�u�kµ0¡s� å � ³ZÊ � ³ZÒN¡£���6¢S�4�?�b¨Q�?�o�Y­e­P�Q�?�Y�2�k�2¢i¨2¢Q¬E�4�?�	¡s­ °=�Q���2¡u�2�	�4�2�
¨Q�¥�Y­® ?�u¡ o¸¨2¡£�Q�:�Q�?�4�Q��ÆC�?�i�2�4�?¡£¢i¢i�	�Q�Y¢i�k¢i�Q�Y¢®�2¡½� ÁCµE 4 4�2�£�i¢o�i�Y�?�¸¬#�k¡u�Q�?�«Æ\�4�?¡£�£�¸�4�?�¥ÆP¿{¤4¿·ÁC¡£�h�Q�6¢i�i¢k�o³
�?�Q�?�4�Q�OÚÛ�2¡u�£�i¢o� ��Y�?�Y�d�[�2�Y¡s�4�?�Q�O�Y­ å � ³ZÑ"�?�4�Ä­Ä¡u¢C�4�Q�)Ó"�:¡s­P�Q�:�i���4�?�Q�?¨2�Q�v¿`±Y�e�4�<�2�«�4�Q�*CC�4�<�£¡£¢ ��<¢C�4�Q�Ó·µY�£Î�­Ä�Q�i�<�i�N�4�2¢S� ��Â�Y¢H�4¡£�ºÜ ��Y�?�6���4�2�#­ �µY�6�u¡£�2�?�Q�PÆC­e ?�£¡Qo ©T�<¢i¡£µE�?�S�[�Q�:�2¡£���?�N�2¡s�?¡£�Y�º¢S�6�?�i�Q�?�e°��Â�i�Q�4 4�Y�Y�:�Y¿Ð�¡u�2�6¢i¡£�0¡£�i¢N�¸�Y�[�2¡>¬4�¸�Y×w�4�Q�"�Q�Y¢i�k¢i�Q�?�Q�?�4�b§?¢S�i�Y�?�P�Y�?�2�e�¸�<�N¨2ªN�2¡£¢i��%I�6¦Y�Q�:¢i�2�gÒN�Q 4�Q�Â¢º�Q�Y¢o� ��<�£¢Q¬Y�iµP�¸�Y×�Q�º�Y�?�2�	�i�2�s�?�i¢xªº¡£�2�4�Q�º�<�£�ºÆC­e ?�£¡Qo ©T�<¢i¡£µE�?�i¦6µE�:�s�<�Y�P�4¡£�Q�?�Q�)©Q�Y�4�v¿4Áb�4�����	ªº¡£�2�4�Q�i�?µ6�u¢k�2�\Ñ"�i�?¡£¢i¨2�Q�h�4�?�
Æ\�4© ��4�?�£�Q�OªN�Q�:�4�Q�«�4¡£�e�Q�6¢i�i¢i�Q�?�Q�?�4�Q� ÁCµE 4 4�2�£�i¢S� ��Y�?�Y�d� ��Y­Ä�u¡£�2�)¡s­e­P�Q�xªº¡£�2�4�Q�j�Y�2¢S�:�Q�4�6¢b�4�?�O�iµE­Ä¡u¢ªN�Q�:�4�Q�	ªN�2¡u¢k�Q�:�b�xµE ?¡£�Q�g�4�2�º�4�2¢o�:� U`�Q�?�4�Q�gÆC�?�i���4�?¡£¢i¢k�A�?�Q�:�Y�2�i¢k�2�u�£¢Q¿[ÁC¡u�2�k�b�4�2�Y¡s�4�?�Q�«�¸�Y�4�g­P¡£¢N�2¡s�?�Q�
Ó=�:¡s­P�Q���i�����?�Q�?¨P�4�?�d�Q�?�4�Q�«­P¡£¢N�4�Q­ �xµ?­e ?�£�Q­P�Q�Y¢]�¸�<��>Z�2ªN�2¡£�£�A�Y�?�4�Q�:�Q�gÓ"�:¡s­P�Q�:�Q¬?�i¡£�Q�?�CÆC�4�?¡u�£�¸�4�?�
Æ0¿qÊ4¿¸Ñ#�xªN�Q�:�4�Q� ��4�?�£¡u�2�?�Q�:ªN�2¡£�i�d�4�?�Y�o¼ ��Y�4�xËiO �vÎ�©6�£�Q�«�4�2�bÑ=�i�?¡£¢i¨2�Q�?�b�4�?�«Æ\�4© ��4�?�£�Q�?�b�¸�4�:�2�?�Y�o¼ ��4�4�:¢Q¿Ð ��4�:�4�=ªº¡s�i©6�£¡£���w¡s� >Z�2�4�Q­ �vÎ4©Y�s�?�#�Y��>:�2�4�Q­ %z�Y¦6�Q�:¢i�2�0Òa�Q 4�Q�<¢·�2¡s�0Ó"�:¡s­P�Q�·�Y�E�?¡s�?�4�Q�P�4�?�P�2¡s�?��ÆC­e ?�£¡q³o ©Q�<¢k¡uµ?�	¡½�m:b�6�?�0�k�2¢i¨2�Q�v¬Y�iµPª ��4���4�A�4¡£�CÆC�?¨Q�Y�?�v�4�Q�=Áb�]Æ]³ A �i�<�?­P�Q�Y¢k�º¡s�*>:�2�4�Q­ �vÎ�©6�s�?�º¦Y�Q�:�4µ? 4 4�2�£¢Q¿ÁC¡£�2�A�i�2�?�2¡s�Y¢C�Y�[�Q�º�?¡£���6¢A�4�Q�KA �<�£�`¨Q�¾�i�2¡s��*¸­P�Q�4�]�¸�<¨Q�	¡s�gÆC�4�4�Y�?�Ç°x¿

ãYÊ



Primer 1 Inv. Rep. 2

Inv. Rep. 1 Primer 2

Inv. Rep. 1 Primer 2

3’

Primer 1 Inv. Rep. 2

Primer 1 Inv. Rep. 2

Inv. Rep. 1 Primer 2

Primer 1 Inv. Rep. 2

3’

5’

3’

5’3’

3’ 3’
5’

5’

Inv. Rep. 1 Primer 2

5’

5’

5’

3’

3’ 5’

����� ���£�Y� 9�5 �  � !Û| 7T�D7Q�Q'+/-7 � &).[�£�"'b��7Q�8R�� :
2 �F� � �K)�� !.�
+#����� � ��)�������"l� � �&��#(	� �/�0!3��� � 132 �54I6R� � 1
ÁC¡£�ÀÓ=´]Ò��Q� �µ�UH�?�2¢g�2¡s�?� ©<µ6�i¢i�Q�?� ��4�?�i¢k¡u�6� �4�?� �i���4�?�2�£�£�»¶ �µY�Y�£¡£���4©Â�2¡u¢T¬º�Y�Q�?�2¢i¡£�i�2�?� A#¡s�?�Y�Q�i�6�4�¸� ��?�2©<��?�Q�:¨Q�?�i¢k�2�u�£�Q�v¿#Áb�Â¨Q�OªN�Q�:�4�Q�»�?¡£�2�Y¢P�S [�2¨2¡Qo¸�k���?�)Ó=�:¡s­P�Q�P­P¡£¢d�[�Q©Q�Y�4�6¢i�Q��ÆC�E�?¡s�?�¸�4�?�Y�i�k¢i�2�£�u�Q��¨Q�¹�4�Q�
Áb�]Æº³I¯#µE���½�Â�Y�)�Y�2�Y�Q�4�Q�v¬N�kµE�?�4�Q�i���2�hªº¡s�:�Ø�?�4�	�2¡s�Ø�:�2�s�<¢i¡£¦Ø©E�4��¨2�Q�gÓ=�:¡s­P�Q�Oß��2¢:ªº��àcOÀ�x�4©6�u�2µ6¢i¡£�4�
�s�Y�?�EäP¦6�Q�:ªN�Q�?�4�2¢Q¿·ÐO�Q�4�»�4¡£�LÓ"�:¡s­P�Q�:�i���4�?�Q�?¨�E»­P�Q�4�Pµ?�4�Q�PªN�Q�?¡u�6�Q�P¨Q�6¼ ��Â�u�£¡£� EÀ¡s�:�Y�Q�?�4ªNµÀ�6�6¼A�4�Q�Áb�]Æ ¦6µE�i©<µE­®­b¢=�4�?�	¡s�4�?�Q�i�4�<�s�gªN�Q�?¡£�Y�Q�"¢S�Y�?�k�Q�?�Ç°N�<�i�Q�4 4�6�Y�:�x�2¡½� %z�Y¦6�Q�:¢i�2�gÒN�Q 4�Q�<¢N�4�Q�NÓ=��¡½­Ä�Q�:�i�o³
�4�?�Q�?¨#¼>µY�£�Y¢Q¬2�iµxªº¡s�:�w�4�Q�H�[�2¢S�:� U`�Q�?�4�=ÆC�?�i�2�4�?¡u¢k¢#¦Y�Q�:¦?¡u�2�q¼ ��<�£¢i¡£�Y¢Q¿TÁC¡£�2�i�2�#¯#�Q�z¼I�Y�4�:�Q�b�?�2¡s×<¢#ÒNÆCÓ#Áx³ZÓ"´ºÒß>ÒNÆCÓ#Á�fxÆC�4©Ï¿4¼i¿4�Q�?�Y�>¿·�Z}�9¸�Y�Y��}Y��(\�£� �"7o��(��<� &<�P�Y�I( * ��3Ä| � � äc¿4Æ\­�Ñ=�?�4� ��4�4�Q�i 4� ��6¼É¢b­e�6�v¬4ªN�2�u�2�?�A �k�<�E­P�Q�6¢i� ��Y�?�Y�Q�¾¦YµE�i©<µ?­e­P�Q�v¿4Áb�<¨Q�)�4�6¢i�Q�:¨2¡£�Q�6¢0­e�Y�¾�4¡£�eÆ\­® ?�u¡ o ©T�<¢i¡£µE�?�S 4�:µ?�¸�4©6¢i�g�2¡s�?�Q�bÑ#�£�Q©6¢S�:µ<³ 4�?µE�:�2�k�Y¿`¶O�Y�)�Q�i� ��Â�u¢P�¸�Y�[�2¡N�2¡½� :C�2�>¬·¡s�OªN�2�£�2�?�Q­Ã�4¡£�UAv�i�<�E­P�Q�6¢i��>:�Ç�4�<�2�OÜ ��6�?�Y�Ç�4�6¢i�Q�:�k���?¡£�2�4�£¡£���ªN�2¡£¢ ; �6�2ªa�6�?�4�Q�:¢ ?e�i¡s�?�`¿·Æ\� �2¡½�?�Q�w�Y�2ª]¡u�k�i�Q�À�xµ?�?¨2�Q�Y¢S�k�<¢i¡£µE��©Q�Y�4��­e�Y�)ÆC�4� ��Y�6¼I�4�?�Y�Q�¹¦YµE�)Áb�]Æº³A �k�<�E­P�Q�6¢i�Q�g�Y�6¼=�4�Q­/:j�2�H�i¡£�2�Y¢o�4�Y�A­®�<���?�Q�v¿Ï¶O�Y�g�Q�k� ��<�£¢C�¸�Y�4�h�Y�6¼=�4�Q­/:j�2�H�2¡s�?�Q�O§?¢o�:�2¡q¼É�Q�»ß��2¡s�?�
�iµY�6�Q�4�Y�4�Y¢k�;#º}�9¸��7Sä2¬v�Y�g�4�2�k�i�Q�OÓ·µY�i¡£¢i¡£µE�«�4¡£�eÜ ��Y�?�Y�P�4�Q�x¨Q�?�Y�Q� �µ?�:¡£�Y�Q�)Áb�]Æº³ Av�i�<�E­P�Q�6¢i�P�Y�?�Y�2�£�2�i�Q�ªN�Q�:�4�Q��©Q�Y�4�v¿·Æx�u�£�Q�:�4¡s�?�Y�®¡u�k¢0�2�P�¸�4�:�2�4�Y�?�e­ �µY�6�u¡£�2�v¬·�¸�Y×)Ó=´ºÒ"³ZÓ"�:µ?�¸�4©Y¢i�Y¬·�4¡£�	¦YµE�¹¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q�ÆC�?�i���4�?¡£¢i¢k�Q�e�4�Q�ÔÁb�ºÆ]³I¯#µE�:�s�<�Y�C©<µE­®­P�Q�v¬<�4¡£�2�i�2�s�4�bµ?�4�Q�·¼I�<�i¢#�4¡£�2�i�2�s�[�0Ü ��Y�?�6�\�4�Y�[�Q�d�4�?�®�¸�Y�?�Q�N�Y�6¼�4�Q­$:j�2�=�?¡£���6¢e�4�Y¢i�Q���i���?�2¡£�¸�4�Y�w�i¡s�?�Øß�¦?�Y�>¿`�C�Y ?¡£¢i�2�ºÊYä2¿vÐ�¡s�C¦Y�Q�:�k¢i�Q�?�Q�)�¸�Y�4���<�£�£�Q�:�4¡s�?�Y�d�4�6¢i�Q�x�4�Q�
; °N�Y�?�4�X?e�¸�<�CÓ#�Y�Y�]�4�Q�AÓ·µ6�i¡£¢i¡£µE�?�Q�v¬`�Y�g�4�Q�?�Q� �i¡£���«�4¡£�e�xµE ?¡£�Ä�4�?�¹�¸�<�\�xµ?­e ?�£�Q­P�Q�Y¢C�4�2�bÓ"�:¡s­P�Q�:�
�4��o �?�4�Q�»ß�¦?�Y�>¿?Æ\�?�k���4�?¡£¢i¢PàY¿sàY¿q¤Yä2¿
:C�Q�?�2¢k¡u�k���?�lA#¡s�?�Y�Q�k�Y�4�¸� ��?�2©<�º�4�Y�[�Q�b¡s�P�4�Q�·°"¡£µY�£µY�Y¡£�Y¬Y�4�Q�·¶)�2�4¡£¨2¡s�e�4�?�e�4�<¢ ��4�:�£¡£���®�Y�?���w¡s�w�4�Q��A¸µ<³�:�Q�?�i¡s©P�2¡s�®ªN�2¡u¢k�2��ÆC�6ª��Q�?�¸�4�?�6�:¼É�2�£�`¿4Ð�¡s�=�4�6�4�Q�	¡s�e�Q���i¢i�Q�=ÜÝ¡½�?¡£�w�4¡u�C�?¡£µY�£µY�Y¡£�i�2�?�Q�gÆC�YªN�Q�?�¸�4�?�Y�Q�®¡s­

°"�£¡u�2©Ï¿<Áb�4�:���w¯#�Q�:�6�u�2¡£�2�?�A�4�Q�·�6�Q�?�2¢i¡£�i���?�Q� A#¡½�?�6�Q�i�Y�4�¸� ��?��©<�]¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q� %I�?�4¡£¦?¡£�¸�?�Q�	�2¡½�?�Q�"Ó·µE 4�?�s�T³¢i¡£µE�x�iµ6�u�£�Q�PÑ=�k©<�Q�4�Y¢o�?¡u�k�i� ��4�[�Q�`�4�Q�:�Q�j¯#�Q�:ªº�Y�?�4¢i�i�2�4�T¼>¢v�Q�:¨2¡£�2�u¢#ªN�Q�:�4�Q�v¿cÁb�Y�?�Q�v�S ?¡£�2�£¢#�4¡£��ÒNÆCÓ#Áx³ZÓ"´ºÒ¡s�e�4�Q�¾��C©<µ6�uµ6�Y¡£�A�2¡s�?�C�Y�2ªº¡£�i�k�\ÒNµ6�u�£�gß��i¡£�Q�?�\Èx�<�¸�:Î?�Q¬ÏàQáYáY¤Yäc¿ %I�®�4�Q��ÑÔ¦YµY�s�?¢i¡£µE�?�:¼>µE�:�k���?�4�?�Pª��Q���4�Q�e�Y�o³
ã<Ë



Amplifikation

Primer 1

Primer 2Inv. Rep. 1

Inv. Rep. 25’
5’3’
3’

Amplifikation

Primer 1

Primer 1

Primer 2

Primer 2

Inv. Rep. 1

Inv. Rep. 1

Inv. Rep. 2

Inv. Rep. 25’

5’

5’

5’

3’

3’
3’

3’

Amplifikation

����� ���£�Y� 9�5 �  �@! �\}<3 * ��7Q� 041 7Q�A/-7'9 � &�.&�£�<'h��7T�NR � : 5?� � /47V' � ��(\�£� ��.V}</>����9$'�( �:�Q�6�<.&/-72�b�Y�.7 � � 9
� � Z � � Z�:º�A3 * />� 9�5 � 7�/>�:}<3 * /-7�/ � �P�A/�7Q�.9 7Q�x��7T��RN�S��� 7Q�Q' 7��Q� 7'9 0 7 9 � 7 5?� 9�9 7 9d� 9¸�e�P�A/#��7Q� �b�Y��(\� 7Q� 7'9�/
��7Q�w}�9¸��7Q� 7'9 R��o�8� 7Q�Q'�7��T�87 9 0 7'9¸��7'9\ 
�?�2¢i¡£�i�2�?�PA#¡s�?�Y�Q�i�Y�[�¸� ��?��©Â�0¦6�Q�:�i�2�?¡u�2�4�Q�?�Q�xÆC�:¢i�Q�«�4�Q�?�?¢i¨2¢Q¬`�4­�Æ\�?�k�S�<�Y�Q� ��4�4�Q�x�4�Q���Q�h�6�Q­P�2¡s�?�S�Y­P�Q�§?¢S�Y­e­P�4�Y�4­ ¨Q�g­e�<�2�?�Q�v¿
ÑÔ¡½�?¡£�Y�b°"¡£µY�£µY�Y�Q�®�i¢i�Q�?�Q�	�4�Q�"ÒNÆCÓ#Áx³ZÓ=´]ÒØ©E��¡u¢k¡u�k���®�Y�2�Y�Q� ��4�[�Q�2¿4Ñ#¡s�?�b°"�o¼ ��4�:�2�6¢S�4�?�P¡u�k¢��2¢:ªº�4¬<�¸�Y×�4¡£�dÑ=�:�6�Q�4�?¡u�k�i�P�4�Q�CÒNÆ\ÓÔÁx³ZÓ=´ºÒ ¡s�h�6�2ªº¡£�i�i�Q�)§?¡£¢S�4�<¢i¡£µE�?�Q�O�?¡£�2�Y¢P�:�Q 4�:µ?�¸�?¨2¡£�Q�i�4�Y�x�i¡s�?�`¬`�¸�®�2�C¦YµE­

�`�6¼I�<�£�a�6�4� ��Y�?�Y¢Q¬vµE�¹�Y�O�4�Q� %I�6¦Y�Q�:¢k�2�ÀÒN�Q 4�Q�Â¢i�e¡s�O�4�Q�¹�2¡s�?¨2�2�s�?�Q�¥Ó=´]Ò"³ �vÎ4©Y�£�Q�»Ó=��¡½­Ä�Q�b�Y�?�?¡s�?�4�Q�v¿ÁC¡£�2�Cªº¡s�:�)¡½�«ÆC�4�4�Y�?�h°Ø�Y�?��¼ ��4�4�:�£¡£�2�)�4¡£�S©E�?¢k¡u�Q��¢Q¿`Ñ#¡s�?�eªN�2¡£¢i�Q�:� A �i�<�6�b¡£�i¢Q¬ÏµE�«�¸�T¦YµE�g�Y�?�i�6�2�Y�Q�Y�?�Y�Q�ªN�Q�:�4�Q�¥©T�Y�4�v¬#�¸�Y×)�4¡£�)°��6�?�4�Q�¥�4�6¢i�Q�:�i�2�?¡£�2�4�u¡£�2�?�Q�gÜ ��Y�?�Y�«¦YµE�?�2¡s�4�Y�?�4�Q�®�i¢iµ?���4�Â�i¢i¡£�i�2�»�4�4�Y�4� ��Y�?�Y¡£��i¡s�?�Àß�¦?�Y�>¿EÆC�?�i�2�4�?¡£¢i¢A¤4¿sàTä2¿<ÁC¡£�b­P�2¡£�i¢i�Q�	�A�6¢i�Q�:�S�?�2�?�4�?�Y�Q�	¡s�	�4¡u�2�k�Q�NÆ\�k�4�2¡£¢A�4�Y�[�Q�g­P¡£¢��4¡£�2�i�Q�KA �i�<�6�
¨Q�g¢S�4�v¿

ã å



� ��������� �

� � � � 

��� � 	 � � � ��� � � � ��� � �
$ % & ' (�� * � � ��� � � � � $ 	�
 
 ���

� ��� � � ���N


 �N��)����I� � 1 �/�0! �&�� � � 
�"�XRX �K)����K) � "�)�����)
Ð�¡s�#�4�o¼I�<�i�i�Q�P�4�?���?�4�P­P¡£¢#�2¡s�?�Q�=§?¡£¢S�4�<¢i¡£µE�v¬Y�[�2¡¸�4�Q�·¦Yµ?�b�2¡s�?�Q�ÔÁb�ºÆ]³I¯#µE�:�s�<�Y�N¡s� >Z�2�4�Q­²Ó=´ºÒ�³ �vÎ�©6�s�?�
�?�4� >:�2ªN�2¡u�£�"�2¡½�?�x¦YµE�j¨2ªN�2¡4¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q�e°N�Y�?�4�Q�e�Y­e ?�£¡ o¸¨2¡£�Q�:¢NªN�Q�:�4�Q�P©Q�Y�4�v¿<Ð�¡s�·�Y�Q�?�Q�P�¸�T¦YµE�w�Y�?�Q¬
�¸�Y×P�2�x¦YµE­ �`�6¼ �Â�u�#�Y�4� ��Y�?�6¢Q¬4ªN�2�£���?�P°��6�?�4�	>:�2ªN�2¡£�u�b�6­e ?�£¡Qo¸¨2¡£�Q�:¢Cª]¡½���`¬ �4�?�O�4�6¢i�Q�:�S�?�2�?�Q�v¬¸µ?�	�4¡u�2�k�ÆC�:¢º¦YµE���`�6¼I�<�£�H¨Q�«�?¡u�2�6¢b�:�Q 4�:µ?�¸�?¨2¡u�Q�k�4�Y�:�Q�«¯#�Q�:�S�?�2�?�i�Q�:�Y�Q�4�?¡£�i�k�Q�«¼ ��4�4���Q�L©T�Y�4�v¿vÑ#¡s�?¡£�Y�dÑ=���Y�Q�4�?¡£�i�i��4¡£�2�i�2�	Æ\�?�i�2�4�?¡£¢i¢i�g�i¡s�?�Ø�4�Q���2¡u¢k�g¡½� �2¡s�?�L¯#�Q� �µ�U`�Q�Y¢i�£¡£�2�E�4�?�»�2¡s�?�Y� �¸µY�k�i�Q�Åß��i¡£�Q�?�O§?���?¡£�Q�:ªº�<¢i�Q��7�/P}<�  ß:àQá6áYâYäiä2¿<ÁCµ?�:¢ o �?�4�2¢\­e�6�g�Y�?���	ªN�2¡£¢i�Q�:�wÁC�2¢S�<¡£�£�A¨Q�4�]ÒNÆ\ÓÔÁx³ZÓ=´ºÒj¿
Ð�¡s�#�i¢i�2�£�£�Q�g�4�?���?�4�®¦YµE�2¬<�¸�Y×j¡s�e�4�Q�ÔÁb�ºÆ]³I¯#µE�:�s�<�Y�]�2¡½�?�Q�]ÒNÆ\ÓÔÁx³ZÓ=´ºÒ��Y�6¼`�2¡s�?�b�xµE ?¡£�A�4�Q�"Ó=�:¡q³

­P�Q�:�k�����?�Q�?¨º¡s�4�?�Q�i�4�Â�½�®�4�2�=ÆC­e ?�£¡ o ©Q�<¢k¡uµ?�?�S�4�Q�:�2¡ ���?�º¨2ªN�2¡¸Ó"�:¡s­P�Q�i©<µE­® ?�u�Q­Ä�Q�Y¢i�a¼ÉµY�£�Y�Q�«ß��i¡£�Q�?�AÆC�4�?¡£�q³
�¸�4�?�d°x¿sàQäc¿4ÐO�Q�4�g�2¡s� A �i�<�?­P�Q�Y¢]�2¡½�?�PÓ=�:¡s­P�Q�k©<µE ?¡£�e�4�?�h¨2ªN�2¡`�¸�Y�i�6�6¼]ß�¡s� å � ³ZÊ � ³ZÒa¡u�2�6¢S�4�?�Eä"¼>µY�£�Y�Q�?�4�

Primer

Primer PrimerInv. Rep.

Inv. Rep. Inv. Rep.5’ 3’

3’ 5’

���)� �A�u�6�89�5�#  8�<!  �7'9 9	}Y�k� 7Q�.9 7T�Å��7Q� � 7Q����7'9PJ��.9 0 7��W'4/>� ,}�9�587N}Y�k� 7T� 9�7�RN�S��� 7Q�Q' 7��Q� 7'9 0 �.9 9 7T� * }<� � ��7V'
� ��(\�£� ��.V}"/>�8��9 ' � 7Q� 7T��3 * ' 041 7Q� R��o�8� 7T�O.<�Y��(\� 7Q� 7'9�/-7`�2�<� 587 94��. ,��9 9�7'9�#º}�9¸��7'9e�P�A/ 0+1 7T�¸~ 7Q�Q'+3 * � 7o��7 9 7'9
X ,}�9�5 7'9)}Y�k�+/>� 7�/-7 9\!�J�'�.<}�9 9���7Q� ��� '+3 * 9¸�A/I/ 0+1 �2'43 * 7 9À��7T� R��o�8� 7T�0� 9¸�)��7T� 7Q�Q'+/-7 9 �b�6��( � 7T� 7'9�/
'2� 1 � 7P��7T� ��� '43 * 9¸�A/I/ 0+1 �2'+3 * 7'9)��7T� R��o��� 7T�b� 9¸�	��7Q� 041 7Q�A/-7'9 �b�6��( � 7T� 7'9�/"}Y��(\�£� � 0 �.7Q�?/ 1 7T�:��7'9  
Ó=��¡½­Ä�Q�i©<µE­e ?�£�Q­P�Q�6¢i�C�Q�6¢S� ��<�£¢Q¬4�kµe�Y¡s�?¢A�2�]¡½�¾�2¡s�?�Q­ Ó"´ºÒ"³ �vÎ4©Y�s�?�x¦E¡£�Q�]¶ �µY�Y�£¡£���4©<�2¡£¢i�Q� �
àY¿ºÑÔ�A�?¡s�?�4�2¢b©<�2¡s�hÓ=��¡½­Ä�Q�º�Y�g�4�?�h�2�]ªº¡s�:�L�?¡£�2�Y¢i�C�Y­e ?�£¡ o¸¨2¡£�Q�:¢Q¿
¤4¿º�x�4�P�Y­ �Q�:�k¢i�Q�O�xµE­e ?�£�Q­P�Q�6¢e�?¡s�?�4�2¢e�2¡s�ÀÓ"�:¡s­P�Q�P�Y�O�4�?���2�bªº¡s�:���¸�<�0§?¢ ��?��©)¨2ª]¡u�k���?�Q�¹�4�Q�Ó"�:¡s­P�Q�i©<µE ?¡£�P�4�?�h�4�Q­��Q�:�i¢i�Q�g�xµE­® ?�u�Q­Ä�Q�Y¢C�Y­e ?�£¡ o¸¨2¡£�Q�:¢Q¿

ãYâ



Ê4¿º�x�4�b�6­�¨2ª��2¡£¢i�Q�¹�xµE­e ?�£�Q­P�Q�6¢0�?¡s�?�4�2¢P�2¡½��Ó=��¡½­Ä�Q�b�Y�)�4�?���2�Cªº¡s�:�O�¸�<�w�Y�2�S�Y­w¢i� A �i�<�?­P�Q�Y¢
�6­e ?�£¡Qo¸¨2¡£�Q�:¢T¿

Ë¸¿º§?µ<ªNµE�?�v�Y­ �Q�:�i¢k�Q�d�<�£�A�6�?���g�Y­²¨2ªN�2¡£¢i�Q�h�xµ?­e ?�£�Q­P�Q�Y¢x�?¡½�?�4�2¢x�2¡s�hÓ"�:¡s­P�Q�º�Y�v¿?ÐÀ�<�º�?�4�g 4�<�:³
�k¡u�Q��¢Q¬Y� ��Y�?�Y¢#¦Yµ?�C�4�Q�=Ó·µ6�uÎ4­P�Q�i�Â�i�º�Y�v¿QÐ�¡s�#�6�Q�?�Q�b�¸�T¦Yµ?�0�6�?�Q¬Q�¸�6×x�2¡½�?�CÓ·µY�£Î4­P�Q�i�<�i�N¦Y�Q��ª��Q�?�4�2¢ª]¡½���`¬`�4¡£�dª]¡u�	�4¡£�Ç­Ä�2¡u�k¢i�Q�)¼>µY�£�Y�Q�?�4�2�e�4�2ª]¡½�k©Y¢hß�¦?�Y�>¿H§?�2�?¡£�Q�:ªº�<¢i�Q��7)/A}"�  ]ß:àQáYáYâ6äiä��ÏÁb�<�b§?¢ ��?�2©¨2ª]¡u�k���?�Q�	�4�Q�NÓ=��¡½­Ä�Q�i©<µE ?¡£�C�4�?�g�4�Q­Þ�Q���i¢i�Q�e�xµE­® ?�u�Q­Ä�Q�Y¢ºª]¡½���Ç�Y­® ?�u¡ o¸¨2¡£�Q�:¢Q¬Ï�4�?�h�Y�?�i�Y�Q�?�Q�?�
¦6µE�e�4�Q­�Ó=�:¡s­P�Q�2¬[�4�Q���6­ ¨2ªN�2¡u¢k�Q�g�xµE­e ?�£�Q­P�Q�6¢A�Y�?�Y�Q�4�4�?�4�Q�¾¡u�k¢Q¬¸�4�2�6¡½�4�6¢º�2¡s�?�bÆC­e ?�£¡ o ©Q�<¢k¡{³
µ?�v¬Y�4¡£�\�6�4�4�:¡£���6¢Q¬Y�kµE�4�<�£�d�k¡u�x�Y�6¼`�4�Q�dÓ"�:¡s­P�Q�"¢S�:¡ U`¢Q¬<�4�Q�=�Y­ �Q�:�i¢i�Q�®�xµE­e ?�£�Q­P�Q�6¢a�6�?�Y�Q�4�4�?�4�Q�
¡£�i¢T¿`Ñ#�b�Q�6¢i�i¢k�Q�Y¢b�<�£�iµ«�2¡s� A �i�Â�E­P�Q�6¢Q¬¸ªN�2�£�2�?�2�0�4�Q�w© ��4��¨2�Q�:�Q�O°N�Y�?�4�e�Q�6¢i�S 4�:¡£�2�Y¢P�4�?�O�2¡s�À©?�4�z³¨2�2�eÒN�2�k¢i�i¢ ��?�2©¸¬#�Y�?�w�4�Q­ ¡½���o  ��<¢i�Q�:�Q� �vÎ4©Y�£�Q�»�?¡£���6¢i�e�Y­e ?�£¡ o¸¨2¡£�Q�:¢	ª��Q���4�Q�À©T�Y�4�v¬·�¸�h�2�e©<�2¡s�Ó"�:¡s­P�Q�i©<µ?­e ?�£�Q­P�Q�Y¢]�Q�Y¢S� ��Â�u¢eß��i¡£�Q�?�wÆ\�4�?¡£�£�¸�4�?�h°x¿{¤Yä2¿

Primer

PrimerPrimerInv. Rep.

Inv. Rep. Inv. Rep.

Amplifikation Amplifikation

Lücke !

5’

3’

3’

5’

����� ���£�Y� 9�5�#  � !  �7 9 9 7Q�.9 7 � ��(\�£� ��.V}"/>�8��9	}Y�k� 7Q�.9 7 9 � 7Q� 7T��/A'º}�9�587 � �89Ï��7'9�7'9PR��o�8� 7T��/>�S� 6 /�� 1 �8�:��'2� 7�Y�Y�?/N�89�/-7Q� � �:��3 * 7'9)� 9¸� 74'47'9�/A'+/-7 * 7'9 0+1 7T��9 7T�87�M`�:}�5E� 7'9�/-7[ 
±Y�x�4�<���?�4�Q­¾¬YªNµ0Ó"�:¡s­P�Q�=�Y�?�?¡s�?�4�Q�v¬4©Q�Y�4�®�2���<�£�iµw¨Q�4�=§?Î4�Y¢o�?�2�i�º�4�Q�"� ��Y�?�Y�Q�:�Q�Pµ?�4�Q�#�4�Q�N© ��4�:¨2�Q�:�Q�°N�Y�?�4�0©<µ?­e­P�Q�v¿ %z�g�4¡£�2�i�Q­ §?¡s�4�?�e©<µE�4©?�4�i�:¡£�Q�:�Q�g�4¡£�P°��6�?�4�Q�L­Ä¡u¢k�2¡½�4�6�?�4�Q�2¿ �C�6�4�g�2�x�i�2¡s�v¬¸�¸�Y×®�4�2¡

�2¡s�?�Q­
Ó=´ºÒ"³I¯#�Q���S�?��� �¸�4�:�2�:�`�6¼ �Â�u�C�?�4�P¦YµE���4�Q�P� ��Y�?�6�Q�:�Q�¥°N�Y�?�4�)�4�?�¥¡s�»�2¡s�?�Q­ �Y�?�4�Q�:�Q�¥Ó"´ºÒ"³¯#�Q�:�S�?�2�h�?�4�N¦YµE�	�4�Q�x© ��4�:¨2�Q�:�Q�g°N�Y�?�4�b�2¡s�?�e�?¡s�4�:�2¡£���?�Q�?�)�E��µE×<�C¶)�Q�?�Y�b�Y�g�xµE ?¡£�Q�«�Q�6¢i�i¢i�Q�6¢��Ð�¡s�d�?�Q�4­Ä�Q� �?�4�¥�6�v¬#�¸�Y× >Z�2�4�)Ó=�:¡s­P�Q�i�6�E�?¡s�?�¸�4�?�»¡s� >Z�2�4�Q­ �vÎ4©Y�s�?�h�4�?� �6� >:�2�4�L­ �µY�6�u¡£�2�?�Æ\�?�?¡s�?�¸�4�?�Y�i�i¢k�2�u�£�O­P¡£¢b�4�Q���i�2�s�4�Q��ÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢ !��Q�z¼>µY�£�Y¢0�4�?���¸�Y×hÓ"�:¡s­P�Q�i�Y�?�?¡s�?�¸�4�?�Y�Q�»�Y�
¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q�«Æ\�?�?¡s�?�¸�4�?�Y�i�i¢i�2�£�£�Q�)�4�?���<µ?�4�Q�N¡s�g¦Y�Q�:�k���?¡£�2�4�Q�?�Q�hÓ"´ºÒ"³ �vÎ4©6�u�Q�¾�i¢iµ?���4�Â�i¢i¡£�i�2�d�[�2�4¡½�?�6¢
�4�4�Y�4� ��Y�?�Y¡£�Y�gÑ=���2¡u�?�?¡u�k�i�g�i¡s�?�`¬`�Y�2�6�Q�4�Q�¹�¸�Y×g�4¡£�mA �i�<�?­P�Q�Y¢k�Y¬`�Y�6¼º�4�Q�?�Q�O�4¡£�g�4�2¢S�:� U`�Q�?�4�Q�¹Æ\�?�?¡s�6³�¸�4�?�Y�i�i¢k�2�u�£�Q���£¡£�2�Y�Q�v¬`¡s­ >Z�2ªN�2¡£�£¡u�6�Q���vÎ4©6�½�?�w�2ÍE¡£�i¢k¡u�Q���Q�v¿aß �Æ\�4�?�£¡£���?�	¶)µE�4�2�£�s�Y�4�4�Y�4­Ä�Q��ª��Q���4�Q�L�6�?���
¡s�À�C�i�TªN�2¨Q�<�2©17�/º}"�  ]ß:àQáRhYá6ä2¬¸�]�2�4�2�½­®�Y� 7)/º}<�  Nß:àQáYá6¤Yäº�kµVª]¡u�PÐO�2¡£�i�P�4�?�O¦YµE�)Èx�<�2�i�2�£�Q�dß�àQáYá å ä]¨Q�4�
�A�6¢i�Q�:�o�?���?�4�?�d¦6�Q�:�i�2�?¡u�2�4�Q�?�Q� A �k�<�Y�Q�	¨Q�4�ºÓ"´ºÒØ¦6�Q�:ªN�Q�?�4�2¢Q¿{ä
Ð�¡s�º¢k�2¡u�£�Q�O�?�4�g�4¡£�e�4�2¢k�2¡u�£¡£�Y¢i�Q� A �k�<�E­P�Q�6¢i�C¡s�«¦E¡£�Q�]¦Y�Q�:�i�2�?¡£�2�4�Q�?�dÚ"Î� [�Q�h�Y�6¼�� %z�)Ú=Î4 	ÆÖ¼I�<�i�i�Q�

ªº¡s�N�<�£�u� A �i�Â�E­P�Q�6¢i�º¨Q�?�S�Y­®­P�Q�v¬Y�4¡£��>:�2ª��2¡£�£�º�Y�Q�4�6�e�2¡s�?�0Ó"�:¡s­P�Q�i©<µ? ?¡u�C�4�?�g�2¡s� %I�6¦Y�Q�:¢i�2�gÒN�Q [�Q�<¢º�4�2�
Ó=�:¡s­P�Q�����Q�6¢S�4�<�£¢i�Q��*?Ú"Î� 	°»�4­w¼I�<�i�i¢N�<�£�u��A �k�<�E­P�Q�6¢i�Y¬<�4¡£�C¨2ªN�2¡ Ó=��¡½­Ä�Q�i©<µE ?¡£�Q�	�4�?�d�2¡s�g�xµE­e ?�£�Q­P�Q�6¢
�Q�Y¢o�4�<�£¢i�Q�v¿=Ñ#¡s� A �i�<�?­P�Q�Y¢P¡£�i¢e¦6µE­ Ú=Î4 »´C¬·ªN�Q�4���2�e�2¡s�?�OÓ=�:¡s­P�Q�i©ÂµE ?¡£�h�4�?�¥¨2ªN�2¡º�xµE­e ?�£�Q­P�Q�6¢i�
�Q�Y¢o� ��<�£¢A�4�?�g¦YµE­ Ú"Î� 	Áe¬?ªN�Q�4�	�2�A©<�2¡s�?�bÓ"�:¡s­P�Q�i©<µE ?¡£�w�Q�Y¢S� ��Â�u¢T¿ %z�	Æ\�4�?¡£�£�¸�4�?�h°x¿{Êw�i¡s�?�h�4¡£�0Ú"Î4 4�Q�¨Q�?�S�Y­e­Ä�Q�Ø­P¡£¢g�4�Q��ÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢k�Q�v¬C�¸�Y×��i¡£�)¡s���2¡s�?�Q­
¼>�2�i¢g�Y�2ª ��Y�?�£¢i�Q��Ó=´ºÒ"³ �ÝÎ�©6�s�?�h�4¡£�§?Î��6¢S�?�2�i�w¦YµE�	¶)µY�£�Q© ��?�u�Q�¾�4�Q�A�6�?�4�Q�:�Q�hÚ"Î4 4�Q�g�4�2ª]¡½�k©<�Q�v¬¸�¸�6�:�Y�2�i¢i�2�£�£¢Q¿ÁC¡£�hÚ"Î� 4©6�s�<�i�i�Q��ÆP¬#° �4�?�¥´Þ�Q�6¢S�4�<�£¢i�Q�»�6�?��� Av�i�<�E­P�Q�6¢i�Y¬·�4�2¡º�4�Q�?�Q���4¡£�h¡s��ÆC�4�?¡£�u�¸�4�?�¥°x¿{Ê

ãYã



A

B

C

D

Inv. Rep.:

Primer:

!
!! ! b! \ ß:à�E�!¸ä

���)� �A�u�6�89�5�#  ��![|C� 7x��� � 0 7'9¸}6�S���C��7Q��.<��9$.<�E�o�S�.7Q� 7 9¸��7 9 #º}�9¸��7 9d}�9e��7Q� R�� : � 7�/-7T���£� 5�/-7'9 MÝ�:}�5?� 7'9�/AZ
= &Q( 7 9\ Ï|D7Q�CRÏ� 7T���v~Q��9 7Q�.9 7T� = &O(�� 0 ��7T� 9�7Q� = &Q(��»� '4/#�P��/"��7Q�  g} * �O'43 * 7Q�.9��£��3 * . 7T��/ � 74'43 * �S� �+/-7)/��
�Y}79Ø�.917Q�.9 7Q� ��74'4/�587 1 ,} * �D/-7'95R�� :�Z � &).[�£�"'0}�917Q�.9 7T� 5 7 5 7 � 7'9�7'9NM`�:}�5?� 7 9�/"~Q�Y� = &Q(�� 7Q�.9SM`�Z} 5<Z
� 7'9�/=~Q�6� = &Q(��:7 9�/A'4/-7 * /� 
�¸�4�:�2�e�6�Q 4�4�4©Y¢i�2¢k�bÜv¡s�?¡u�Q�«�Y�?�Y�2�4�Q�?¢i�2¢k�Q�	Æ\�?�i�2�4�?¡£¢i¢i�C¦Yµ?�i©<µE­e­Ä�Q�v¿Y§?µY�£���?� A �i�<�?­P�Q�Y¢k�A© �µ?�4�?�Q�d�Y�[�Q��?�4�e�4¡£� �C�:¡£�Y¡s�4�<�£�i¢S� ��6�?�Y�O�i�2¡s��µE�4�Q�	�kµY�£���?�O§?¢S� ��6�?�Y�Y¬#�4¡£�O¡s���2¡½�?�Q­ �4�Q�$�ÝÎ�©6�£�Q�¥�4¡s�:�Q©6¢h�Y���2¡s�?�Q­
�C�:¡£�Y¡s�4�<�£�i¢S�k�Y�?�\�6­e ?�£¡Qo¸¨2¡£�Q�:¢"ªA�4�:�4�Q�gß�¦?�Y�>¿QÆC�4�?¡£�£�¸�4�?�bÆP¿{ÊYä2¿Q�x�<�2�CËiO6�vÎ�©6�£�Q�P© �µE�4�?�Q�P�<�£�iµC� �µY�2�?�i¢i�Q�?�hY¤«­e�<�=�kµh¦?¡u�2�£�UAv�i�<�E­P�Q�6¢i�d­Ä¡u¢eÒN�2�k¢i�i¢ ��?�2©<�Q�¹�2ÍE¡£�i¢i¡£�Q�:�Q��ª]¡u�g�Y­ ÆC�6¼ �Y�?�)�4�?�»�¸�Y­P¡£¢b¨Q��ªN�Q�?¡£�Y�Y¬�4­ ¡s�:�Y�Q�?�4�2¡s�Ø°N�Y�?�4�Q�?�i¡£�E�4�Â�0�?�Q�:¦Yµ?�:¨Q�4�i�6¼>�Q�v¿NÐ ¡s�g© �µE�4�?�Q�Ø�<�£�iµ��4¡£�O�Y�Q 4�4�4©6¢i�2¢i�Q��ÆC�?�i�2�4�?¡£¢i¢i�O¡s�ÆC�4�?¡u�£�¸�4�?�h°x¿{ÊP¦6�Q�i�4�<�2�?� ��Â�i�i¡£�Y�Q�v¿

� �FE � ��� "��#!�&�)���+	� � �.!#�/&�)�� "l+ ��� X !#�l!#�
+#����� � � !-��"l���l!j&�)�����)
Ñ#�C�k�2¡�
 A 7;� A 7
� A �4�?� � A ¼ ��4�S1!3'5EàH7o¤
7*9:9�9 =*>:�2ªN�2¡£�u�P�4¡£�eÆC�?¨Q�Y�?�=�4�Q�x¶)µY�£�Q© ��?�£�d¦Yµ?­ Ú=Î4 «Æ0¬`°x¬`´�?¨2ªb¿vÁ �4�<��� �4�Q­ 1�³I¢i�Q�1�vÎ4©Y�s�?�P�4�?�h¼ ��4�S1�fIO	�4¡£�*>:�2ªN�2¡u�£¡£�Y�Oß>�?¡£���6¢C¨Q�6¼ ��<�£�u¡£�Y�QäwÆC�?¨Q�Y�?�#¨Q�)°"�2�Y¡s�4��4�Q�xÓ=´ºÒC¿`ÑÔ�A�k�2¡�� A f ß�
 A 7;� A 7�� A 7 � A ä2¿ÏÐ�¡s�º�Y�Q�?�Q�«¦Yµ?���"�*f ß O<7��$7��$7
O6ä=�Y�?�Q¿ÏÐ�¡£�0ª]¡½�C�6�?�\°x¿{Ê
�Y�?�£�2�i�Q�«© �µE�4�?�Q�v¬[�Y¡£�u¢DC#ß�� A � W ! � A äNf�� A \�� ­Ä¡u¢

� f
�����
�
! Z à O O O
O à ! O
! !Hß:à�E�!¸ä�à ! bO O O à

������
� 9

ÆC�?� C � A f C B Cºß�� A ! � A _ W ä"!.f=C&B#� A _ W � !.f²ß-C$� A _ W ä � ß ¼ ��4��1�%ØàTä·¼>µY�£�Y¢ C$� G fÞß O
7&�$7��$7
OYä \�� G¼ ��4�º�<�£�£� ,'%ØàY¿
ÁC¡£�0ÑÔ¡u�6�Q�YªN�Q�:¢i�b­Ä¡u¢]¨Q�?�Y�Q� �µE�:¡£�Y�Q�¾�u¡s�4©<�Q�)ÑÔ¡u�6�Q�Y¦Y�Q©6¢iµE���Q�	¦YµE� � �i¡s�?���

T W �QfÖà Z ! ß à 7 O 7 O 7MO ä
T b �QfÖà Z !	( à E�! ß E W _ / �$) W _ // � 7 W _ // 7 ) W _ // 7 à ä
T [ �QfÖà ß O 7 O 7 O 7 à ä
T Y �QfÖà�E�!	( à E�! ß E W _ / _*) W _ // � 7 W _ // 76E ) W _ // 7 à ä

ãRh



§?�2¡��Ö�4¡£�P¶ �Â¢S�:¡£Í ¬[�4¡u�e­e�6�g�Q�i� ��<�£¢Q¬ÏªN�Q�4�h­e�6�	�4¡u�P�£¡s�4©<�Q�OÑÔ¡u�6�Q�Y¦Y�Q©6¢iµE���Q�h�4�6¢i�Q�:�2¡s�4�Y�?�4�Q�x�i�2�4�:�2¡s�?¢Q¬�4�?� ���i�2¡Û�4¡u�PÁC¡s�<�Yµ?�4�<�s­e�<¢S�:¡£Íh­P¡£¢º�4�Q�)ÑÔ¡u�6�Q�YªN�Q�:¢i�Q�g�Â�u�xÁC¡s�<�YµE�4�Â�u�2¡s�6¢S� ��<�6�Q�Àß>�[�2¡u�4�2�C¡s�«�4�Q�]µE�4�Q��Y�2�Y�Q�[�Q�?�Q�LÒa�2¡½�?�Q�6¼>µY�£�Y�Qä2¿ÏÐO�2�Y�Q� � f�� _ W ���Ø�Y¡£�£¢x�¸�Y�4�	¼ ��4��,'% O
�

C	�
G
fÞß O
7��$7&�$7 O<ä�� _ W � G � f

������
�

¤ ��� W/ Z�� W ß?,&7 !¸ä�	 \ T W GW
b
�%V:à Z ( à�E�! Z�� b ßD, 7 !¸ä a \ T b GW
b
� � à Z W) W _ / Z
� [ ß?,&7 !¸ä 	 \ T b GW

b
� /
W _ / Vkà Z ( à�E�! Z
� Y ß?,&7 !¸ä a�\ T b G

�������
�

Áb�Y�4�2¡x©<µE�6¦Y�Q�:�Y¡£�Q�:�Q�¹�4¡£�gA �4�4©6¢i¡£µE�?�Q� � W ¬ � b ¬ � [ �4�?� � Y �2Í4 4µE�?�Q�6¢i¡£�2�£�A�i�2�4�?�2�£�º�Y�2�Y�Q��O[¬HªN�Q�4��¡s�4��Q�:�i¢i�2�]Æ\�:�?�4­P�Q�Y¢]�Y�2�Y�Q���
�k¢S�:�Q�?¢Q¿
Áb�<�#ÚÛ�2¡u�£�iÎ?�i¢i�Q­ ß?� A 7�� A ä A�
 � �?¡£�£�4�2¢��2¡s�?�Q�P¡s�i���2�¸�?¨2¡½�?�£�Q�v¬4�o�4 4�Q�i©?�:¡£¢i¡£�i�2�?�Q�d¤T³ZÚ"Î4 6³D:b�<�£¢iµ?�6³IÐÀ�<¢i�iµ?�6³

Ó=�:µ6¨2�Q×4¬¸�4�?� T b fÅà Z ! \ ( à�E !g¡£�i¢]�4�Q�N�E� �µE×Â¢i�\ÑÔ¡£�Y�Q�YªN�Q�:¢]�i�2¡s�?�Q�º¶)¡£¢i¢i�2�£ªN�Q�:¢S­e�Â¢S�:¡£Í� à !
!Hß�à�E�!¸ä à�� 9

�A�Â���w�2¡s�?�Q­Þ©6�s�<�i�i¡£�i�2�?�Q�P§4�<¢i¨º�Y�?�·�4�Q�#Úº�?�2µE�:¡£�N�4�Q�·¯#�Q�:¨2ªN�2¡£�E�4�?�Y�S 4�:µ6¨2�2�i�i�0ß��k¡u�Q�?�NÆº¢o�4�:�2ÎE�x�4�?�Ä�]�2ÎY¬
àQáYãY¤6ä=©<µE�6¦Y�Q�:�6¡u�Q��¢=�4¡£�*A¸µY�£�Y�Pß?� A � T b

A 7�� A � T b
A ä A�
 � ¼ ��4��1���� ¼I�<�i¢"�i¡£���?�Q�"�Y�2�6�Q�e�2¡s�?�Q���`�6¼I�<�£�£�i¦Y�Q©6¢iµE�

ß%��7 � � ( à E !4ä2¬?ªNµE�4�2¡Ï�4¡u� � � ³IªN�Q�:¢i¡£�Y�D�`�6¼I�<�£�£�i¦V�Y��¡½�6�?�u� �Å­P¡£¢º 4µY�i¡£¢i¡£¦Y�Q�aÐÀ�Y�4�:�i�2�?�2¡s�?�£¡u�2�4©<�2¡£¢x�E� �µE×<�Q��<�£� OÄ¡u�k¢Q¿4ÁC¡£�C¨2ªN�2¡u¢k�Q�g¶)µE­P�Q�6¢i�C¦YµE��� A �4�?��� A ¦Y�Q�i�4�<�£¢i�Q�	�k¡u�2�h�Â�iÎ�­® ?¢iµY¢i¡£�i�2�	ªº¡£�b�2µE�?�k¢Q¿ \ T b b
A ¿

�x­��4¡£�º�xµV¦<�Y�:¡s�Y�?¨Q­e�Â¢S�:¡£Íx¼ ��4� � A ¡£¢i�Q�i�<¢i¡£¦C¨Q�P�4�Q���2���4�?�Q�v¬Y© �µE�4�?�Q�Cª]¡½�Ý¼>µY�£�Y�Q�?�4�2�H�2¡s�6¼I�<�2�?�aÜÝ�Q­e­e�¦Y�Q�:ªN�Q�?�4�Q� �
� � / /$
�� &�) � 7Q�.7'9�� �89Ï� � �H�k��}"���W'2~Q}Y�o�8} � � 7'9��P��/  �7Q�?/-7'9»�.9�7T� 9�7Q� � 74'43 * � ,}�9 .[/-7 9T= 7Q�A�£� 7 9�5 7
~Q��94���d� 9¸�N'�7Q�Y> � 7o�Y� 9�5�/ � �.9¸�6�0��}<�£~'7T�G/-7T���D/ 0 � ß�� 7 !¸äP�89Ï��� � 7S�Y�.9�5@/ � �.9¸�Y�P��}<�£~'7Q�?/-7Q�A�D/ 0 �Lß � 7)3<ä� 
� �Q9 7T�Z��7Q� '�7Q�.7'9��Å� 9¸�S> � 7o�Y�.9�5�/Û�89Ï} �?* ,}�9�5E� 5 � 7 0 ,� 5��£�A3 * ß�� 7 � ä� �|\}�9 9 587��D/-7 9º�2�<� 587 9¸��7���� 7T��3 * �89 Z587 9\!

¯=�6�Qß?>=äHf !Hß:à�E�!¸ä \ C � Z ! b \ ¯=�6�Qß!�)ä´aµV¦`ß?>Y7"�Cä f ! \ 3 \ ´Nµ<¦ ß!��7 � ä� �$#R� - � � ÁC¡u�®�Q�:�i¢i�P:C�£�2¡£�2�E�4�?�«ªº¡s�:�O¨Y¿i°x¿v¡s­Ã°N�?��� ¦YµE�«ÁC¡s�?�Y�2�b�4�?�ÀÒNµY�k¢dß:àQáRhY¤6äA�Y�6¼º§?�2¡£¢i�d¤ å Ê
�4�2ªº¡£�2�i�Q�v¿vÁC¡£�C¨2ªN�2¡£¢i��:j�£�2¡u�2�?�4�?�	¼ÉµY�£�Y¢º�Y�4�Â�uµ6�¸¿ %
�x�4���i�2¡ �'&A �4¡£�OÆC�?¨Q�Y�?�b�Y��¶)µY�£�Q© ��?�£�Q� ¦YµE­ Ú=Î4  �d¬"�4¡£�O¡s­ �vÎ4©Y�s�?�$10�6�¥�2¡s�?�Q­ ¶Lµ6�u�Q© ��?�¦YµE­�Ú"Î� �� �Q�6¢i�i¢k�Q�?�Q�v¿ 
)(A ¬$
+*A ¬ �'*A �4�?� �,*A �i�2¡£�Q�)�Y�4�<�£µY�	�4��o �?¡£�Q�:¢Q¿vÐ�¡s�A© ��4�:¨2�Q�«¡s­%AÏµY�£�Y�Q�?�4�Q�; �?¡s�?µE­P¡s�<�£¦Y�Q��¢i�2¡£�u¢ ?	­P¡£¢\�?¡s�`ß4¿2¬2¿oäN�Y�v¿¸Ñ#�]�Y¡£�u¢]¼ ��4��1 %ØàH�- ß�
 (A ! � A _ W ä f �?¡s�Hß 
 A _ W 7 !¸ä - ß�� &A ! � A _ W äHf �?¡s�Hß?� A _ W 7 !¸ä- ß 
 *A ! � A _ W ä f �?¡s�Hß � A _ W 7 !Ïä - ß?� *A !#
 *A äHf �?¡s�Hß�
 *A 7 !¸ä- ß?� *A ! � A _ W 7&
 *A ä f �?¡s�Hß � A _ W E 
 *A 7 !¸ä

ãYá



¶)¡£¢\Üv�Q­®­e�d°x¿sàw�Q�i�4�<�£¢i�Q�«ªº¡s�x�¸�Y�k�Y�?�A�2¡s� :C�£�2¡£�2�E�4�?�Y�k�iÎE�k¢i�Q­g¬`­P¡£¢C�4�Q­�ªº¡s�x�4¡u�e�xµ<¦V�6�:¡s�Y�?¨Q­e�<¢S��¡uÍ
¦YµE� � A �Y�?�	C � A _ W �4�?�	�4�Q�=�xµ<¦<�Y�:¡s�Y�?¨Q­e�<¢o�:¡£Í0¦6µE� � A _ W �4�Q���2���4�?�Q�	© �µ?�4�?�Q�v¿YÐO�2�Y�Q�Ä�4�Q�N:b� �µE×<�N�4�2�:C�£�2¡£�2�E�4�?�Y�k�iÎE�k¢i�Q­P�º�Q­e no¸�Q�?�£¢x�i¡£���	�4¡£�w¯#�Q�:ªN�Q�?�¸�4�?�e�2¡s�?�2�\´Nµ?­e 4�?¢i�Q�i�<�£�Y�Q�4�k�<�iÎ?�i¢i�Q­P�Q¿?Ñ#�º� ��Y×Â¢��k¡u�2��¸�Y�4�g�v¿o�4¿?�u�2¡£�2�Y¢x�4¡£�w¼ÉµY�£�Y�Q�?�4��:C�£�2¡£���?�4�?�g�?�Q�:�£�2¡u¢k�Q� �
¯=�6�Qß�
 A äNf@T W b ¯=�Y�2ß�
 A _ W ä Z !Hß:à�E�!¸äQß C	� A _ W Z C�
 A _ W ä Z ! b ¯=�6��ß � A _ W ä Z ¤�!#T W ´aµV¦vß�
 A _ W 7�� A _ W äß�ÐO�2¡£¢i�Q��� :C�£�2¡£�2�E�4�?�Y�Q� �Q�6¢S�?�Q�4­P� ­e�Y� �4�Q­ ¶LÆCÓ=ÜÛÑ·³IÐOµE�k©Y�S�?�2�2¢ 
 ��#$�����(�����1� �4�6¢i�Q�

�$����

���������	���-�
���������
�������� �"�#��%�	&�"��'#��(� )�+��%,�+����'+���� +���/$0�+�#$��)'�����-
�#�21� ���	�%�.0 ¿{ä Áb� C$� A _ W ¬C�
 A _ W ¬w¯=�Y�Qß�� A _ W äÀ�4�?� ´Nµ<¦Ýß 
 A _ W 7�� A _ W ä)�¸�4�:�2�Þ�2µ?�?�i¢Q¿ \ T W b A �4�2�i�2�4� ��Y�4©6¢À�k¡½�?�`¬w¼>µY�£�Y¢Q¬j�¸�Y×Ø�k¡u�2�¯=�Y�2ß�
 A äC�Â�iÎ�­® ?¢iµY¢i¡£�i�2�«ªº¡£�e�2µE�?�i¢Q¿ \ T W b A ¦6�Q�i� ��<�£¢Q¿vÆC�?�b�4�Q­/:C�£�2¡£�2�E�4�?�Y�k�iÎE�k¢i�Q­ � ��6×<¢C�i¡£���¹�Y�4×<�Q�:�4�Q­�Y�?�£�2�i�Q�v¬?�¸�Y×j�i¡£���®�4¡£�A¯=�Y��¡½�6�?¨A¦Yµ?�"� A �<�iÎ4­e ?¢iµY¢k¡u�k���Pª]¡u�x�2µE�?�i¢T¿ \ T b b
A ¦Y�Q�i� ��Â�u¢T¿YÁC¡£�2�N¡u�k¢��?¡£���6¢N�Y�Q�i�<�4��Q�:�i¢o�Y�4�?�£¡u�2�v¬Ï�¸�P�4�Q�ºÚ"Î� ���¦YµE­�Ú=Î4  �Þ�6�2�S 4�2¡£�i¢ºª]¡½���`¿

ÁC�Q�#§4 4�<�£¢i�Q�6¦Y�Q©6¢iµE�ºß:àH7Tà Z !�7Tà Z !�7�OYä ¢S�k�V�?�o  ¡£�i¢#�2¡s�	�:�2�2�Y¢i�Q�#ÑÔ¡£�Y�Q�Y¦6�Q©Y¢iµ?�`¦Yµ?� � ¨Q�4­ÞÑÔ¡u�6�Q�YªN�Q�:¢T W ¿ÔÁC�Q­e�4�<�2���Y¡£�u¢�C � � A \ ß:àH7Tà Z !�7Qà Z !�7�OYä ¢S�i�6�?�S  	 f � A _ W \ � \ ß:à 7Qà Z !�7Qà Z !�7 O6ä ¢S�i�Y�?�o  fT W \ � A _ W \ ß:àH7Qà Z !�72à Z ! 7
OYä ¢i�i�Y�?�S  ¿?ÆA�£�iµP¡£�i¢N�4¡£�C�¸�4�:�2��% A �Qf²ß�
 A Z ! _ W � A Z ! _ W � A ä � T A W �4��o �?¡£�Q�:¢k�A¸µ6�u�6�\ß-% A ä A�
 �=�2¡s�e�?¡£�2�Y¢S�?�2�?�<¢i¡£¦Y�2�·¶ �6�:¢i¡s�?�E�<�`ß>�?¨2�Y�>¿T�4�Q�#�4�Y�?�2�£¡u�2�6�Q�?�4�Q�PA#¡£�£¢S�i�<¢k¡uµ?�4ä2¿QÆC�?�#�4�Q�wµE�?¡£�Y�Q�
°"�2¢S�i�<�2�6¢S�4�?�Y�Q�g¨Q� �4�Q�h¨2ªN�2¡£¢i�Q�)¶)µE­Ä�Q�Y¢i�Q�«¦Yµ?��
 A ¬+� A �4�?��� A ¼>µY�£�Y¢Q¬Ï�¸�Y×	�4¡£�e¨2ªN�2¡u¢k�Q�h¶)µE­Ä�Q�Y¢i�
¦YµE��% A ¼ ��4�S1 � � ©<µE�6¦Y�Q�:�Y¡£�Q�:�Q�v¿vÆC�?�b§?¢S�Y�?�¸�6�:�¸�Y�:�E�4­Ä�Q�Y¢i�Q�«�4�Q�x¶O�Y�:¢k¡½�?�?�<�£¢S�?�2µE�:¡£�Lß��k¡u�Q�?�®ÁCµEµE�
àQá å Ê4¬ §v¿qÊ4àQáYä]¼>µY�£�Y¢Q¬v�¸�Y×�ß-% A ä A ¼ �Â�i¢C�i¡£���?�Q�w�Y�2�6�Q�)�2¡s�?� �`�6¼I�<�£�£�i¦V�6�:¡s�Y�?�£� % ­P¡£¢b�4�Q��Ñ#¡£�Y�Q�?�i�2�4�T¼>¢i�Q�
C % fF%$�Y¬v¯=�Y�Qß % ä�� � �4�?�ÀÓ=�Tß O��
% � �»ä*f�àe©<µE�6¦Y�Q�:�Y¡£�Q�:¢T¿¸Áb�Oß ! _ W � A Z ! _ W � A ä � T A W ¼ ��4�¯=�Y�2ß-%Öä�� � ¼I�<�i¢]�i¡£���?�Q�N�6�2�Y�Q�gOe©ÂµE�Y¦6�Q�:�Y¡£�Q�:¢Q¬6¼>µY�£�Y¢N¡½�?�o�4�2�iµE�?�4�Q���H�

C 
 �£¡½­A	��
 
 A � T A W � f 
 � Z ! _ W � � Z ! _ W ���
¯#�Q�:ªN�Q�?�4�2¢#­e�Y�C¡s�w�4¡£�2�i�Q�#ÆC�:�E�4­Ä�Q�Y¢S�Â¢i¡£µE�CªN�2¡£¢i�Q�:�N�:�2���6¢i�NÑ#¡£�Y�Q�6¦Y�Q©Y¢kµE�:�Q�C¦6µE� � ¬Q�kµA�Q�i� ��Â�u¢=­®�Y�C�4¡£�¶O�Y�:¢i¡s�?�E�Â�u��Voß�( à�E�! \ � A Z � A ä � T A b a A ¬ � /

W _ / �
A E � A 	 A �4�?� Viß�( à E�! \ � A E � A ä � T AY a A ¿2ÁC¡£���xµE�6¦Y�Q�z³�Y�Q�?¨Q�Y�?�k�S�<�Y�x� ��Y×<¢N�i¡£��� >Z�2�4µ?�2�g�E�4�N�Y�6¼#�¸�<�N�Q�:�i¢i� ��4�[�Q�:¢S�i�Â�Y�Q�v¬?�¸�C¼ ��4�N�4¡£�b�£�2¢i¨2¢k�Q�g�4�2¡£�4�Q�«�4¡u�*AÏµY�£�Y�Q��4�Q�·¨2ªN�2¡£¢i�Q�e¶)µE­Ä�Q�Y¢i�º�?¡£�2�Y¢N�4�2�i�2�4� ��Y�4©6¢=�i¡s�?�`¿6Ð ¡s�"© �µE�4�?�Q�®�Y�4�Q� ¼ÉµY�£�Y�Q�k�v¬<�¸�Y×C�4¡£�A§4�4 [�Q�i­e�Y�:¢k¡½�?�?�<�£�� ß /W _ / � A E � A ä � T A b 	 A �4�?� VSß�( à�E�! \ � A E'� A ä � T A

b a A
¼I�<�i¢N�i¡£���?�Q�]�Y�2�Y�Q�UO®©<µE�6¦Y�Q�:�Y¡£�Q�:�Q�v¿

ÁC¡£�C¼I�<�i¢N�i¡£�2�?�Q�:�0�xµE�6¦Y�Q�:�6�Q�?¨b�4�Q�bß>ÜÝ¡½�?�Q�6�i©<µE­P�?¡s�4�<¢i¡£µE�?�Q�«¦YµE�4ä"�S©T�<�£¡£�Q�:¢i�Q�)Ú"Î� 4� ��Y�no¸�?©<�2¡£¢i�Q�g�Y�o³�Y�Q� �`�6¼I�<�£�u�k¦V�Y�:¡s�Y�?�£�Q�)©Q�6�4�g­e�Y�®�i¡£���g�Y�?�2�g­P¡£¢º�2�£�Q­P�Q�6¢S�Y�z³I�k¢iµE�2�4�<�i¢k¡u�k���?�Q� ��x�4�Q�:�£�2�E�4�?�6�Q�h ?�s�Y�?�i¡s�4�2�
­e�<�2�?�Q� � %I�4�?�Q�i�4�Â�½� �4�Q�w�Q�:�i¢i�Q�:�vÎ4©6�u�Q�v¬Ôª��Q�4���?�4�PªN�Q�?¡u�6�g¶Lµ6�u�Q© ��?�£�g¦YµE�i�4�6�?�4�Q���i¡s�?�`¬#�S ?¡£�2�£¢e�4�Q�
�`�6¼I�<�£�`�?µE�2�g�2¡s�?�b�6�2ªº¡£�i�i�0ÒaµY�£�u�Y¿ÏÐO�Q�4�g�4�<�2�	�2¡s�?¡£�Y�Q�1�vÎ�©6�£�Q�g�4¡£�bÆC�?¨Q�Y�?�£�Q�)�Y�	¶)µY�£�Q© ��?�£�Q�¾�4�Q�N�2¡s�6³¨2�2�s�?�Q�)Ú=Î4 4�Q�«�i�Q�4�x�?�:µE×P�Y�2ªNµE���4�Q�g�i¡s�?�`¬vªº¡s�i©<�Q�¾�4¡£� :j�2�i�2¢i¨2�P�4�Q�]�E�:µE×<�Q���`�Y�?�£�Q�)�4�?�O�<�£�u�eÚ"Î4 4�Q�
ªº�<�2�?�i�Q�®¼ �Â�i¢N�4�2¢i�Q�i­P¡s�?¡£�i¢i¡£�i�2�«�Y�Q­ ��Y×w¡s�4�:�Q�«�Q�:ªº�Y�:¢i�2¢k�Q�eÐÀ�Â���?�i¢o�4­P�S�i�<¢k�Q�v¿
� �F� � ��� "��#!�&�)���+	� � �.!#�/&�)��
� "����
"�)�G��K) )�" ��� ����� �*(�

�K)
Ð�¡s�e�4�Y�4�Q� ¡s­�¦Yµ?�i�Y�?�Y�2�E�6�?�Y�Q�?�Q��Æ\�?�k���4�?¡£¢i¢	�¸�<�d�<�kÎ�­e ?¢kµY¢i¡£�i�2�?�g¯#�Q�i�4�<�£¢i�Q�»¦6µE� � A �4�Y¢i�Q���S�?���6¢Q¿
%I�?�o�4�2�iµE�?�4�Q���d�4�Y�4�Q�«ªº¡s�xÆC 4 4�:µ<ÍE¡s­e�Â¢i¡£µE�?�Q�¾¼ ��4�x�4¡£�P�Q�:ªº�Y�:¢i�2¢k�bÆC�?¨Q�Y�?�=�Y�g¶)µY�£�Q© ��?�£�Q�O�4�<�2�h¦?¡£�2�£�Q�

hRO



�vÎ4©Y�£�Q�)�?�Q�:�Y�2�£�2¡£¢i�2¢Q¿ÏÐ�¡½�a¼I�i�<�Y�Q�g�4�?�C�E�4�¾¨Q�4� ��<�2�?�i¢Q¬4µE�¾�i¡£���¾�¸�<�A§?Î?�i¢i�Q­��4�<�2�gËiO��ÝÎ�©6�£�Q�g�i�2�?µE�g¡s��2¡s�?�Q­ �`�?�i¢S�Y�?�h�[��o �?�4�2¢Q¬Ï�4�Q�N�¸�4�:�2�g�4¡£�bÆx�iÎ4­e ?¢iµY¢i¡s©	�4�2�i�2�4�:¡£�Q�4�Q� ª��Q���4�Q�g©Q�Y�4�v¿
Ð�¡s�N�4�2¨2¡£�Q�?�Q�h�4�?�º¡s�	�4¡£�2�i�Q­ ÆC�?�i�2�4�?¡£¢i¢N�i¢i�2¢i�º�Y�6¼H�2¡s�?�*Av�Y­P¡£�£¡u�C¦6µE�PAv�i�<�E­Ä�Q�Y¢i�Q�v¬6�4¡£�b�Y�6¼H�2¡s�?�Q�

�2¡s�?¨2�2�½�?�Q���C�:¡£�Y¡s�4�<�q³IÁCµE 4 4�2�£�i¢S�k�Y�?�g¨Q�4� ��?�2©Y�Y�Q�?�Q�v¿ÏÐ�¡s�A�?�Q�4­P�Q�«�<�£�iµ �"�lfÞß O
7QàH7TàH7
OYä#�Y�v¿
! f O<7mËF�

0

1

2

3

4

5

6

0 5 10 15 20 25 30 35 40

������� � ���	�
��� � ����
���� � ��������� � ��
0

1

2

3

4

5

6

0 5 10 15 20 25 30 35 40

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

! f O<7{ã
�

0

0.5

1

1.5

2

2.5

3

0 5 10 15 20 25 30 35 40

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

0

0.5

1

1.5

2

2.5

3

0 5 10 15 20 25 30 35 40

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

����� ���£�Y� 9�5S#  
�!"|\�.7 J"9�/ 1 ��3V.[�£� 9�5)��74';JN� 1 }6�G/>� 9�5"' 1 7T�G/A'd� 9¸�)��7T� �\/>}�9¸�Y}Y�:�Y} � 1 7Q�A3 * �89�5 � �Ï| �h��7T�
B ,}6� � 5<. 7T��/ � 7o��74'N= &Q(�'S� '?.V}"�u�.7Q�?/N�P��/º��7Q� � 7 1 7Q�A�£� 5 7'9O}&' &<��(\/>�</>�2'+3 * 7'9  g}"3 * '4/>�E��'2�:}</-72� ,� � 7T�0�6� 7 
 �
� &).[� 7'9®��7Q�LR � :  [|C� 7 � 7T�8��7'9e� � 7Q� 7 9��º�:} ��. 7'9 � 7 0 �.7 * 7 9 '2��3 * }Y�k� 7Q�.9 7�R��o�8� 7Q� � �.9¸�6�89�5<' 1 } * �Q'+3 * 7Q�.9$Z
�£��3 * . 7T��/C~T��9 ! f/O<7mË4�A�Y�.7h� 9�/-7T� 7'9 � 7Q����7 9»}Y�i�4!�f O
7{ã� �·�À��7 9 JN� 1 }Y�?/>� 9�5<' 1 7Q�?/-7'9�~Q��9 
 A � T A W �� A � T A

b
�*� A � T A

b
�89Ï�%� A � T A

b
'2� 9Ï�b}Y�@3 * ��7T� 7'9	}&' &<��(\/>�</>�2'43 * 7  �7T�G/-7x¤ � !v� W

b
ß:à Z ( à�E�!¸ä�� Wb ß:à Z W) W _ / ä�89Ï� W

b
/
W _ / ß:à Z ( à E�!¸äb}"��' �b��9$'4/>}�9�/-7 9 7Q�.9�5 7 0 7Q�A3 * 9�7�/� 

Ð�¡£�bªº¡s�]¡s�hÆC�4�?¡£�£�¸�4�?�L°x¿mËe�i�Q�?�Q�v¬v�k¢i¡s­e­P�Q�	¼ ��4� ! f@O
7{ãP�4¡£�P�Q�:ªº�Y�:¢i�2¢k�Q�gÚ=Î4 4� ��Y�no¸�E©Â�2¡u¢k�Q�h­P¡£¢�4�Q�g�Y 4 4�:µ<Í?¡½­®�<¢i¡£¦P�Q�:ªº�Y�:¢i�2¢i�Q�Ä�i���?µ?�d�Y�Ä�4�Q­ ¤ å ¿8�vÎ4©6�½�?�N�i�Q�4�"�E�?¢ ��4�4�Q�:�2¡s�v¬¸�4�?�g�Y�®�4�Q�d§?¢o�Y�?�¸�Y�:�?³�Y�6ª��2¡£�2�E�4�?�6�Q�h�4�Q�]�S©T�<�£¡u�Q��¢i�Q�)Ú=Î4 4� ��Y�no¸�E©Â�2¡u¢k�Q� ��6�?�4�Q�:¢º�i¡£�2�L�6�?���«�?¡u�2�6¢\­P�Q�4�]¦?¡u�2�>¿`°"�2¡·�Y�Q�:¡s�?�Y�Q�:�Q�Ó=�:¡s­P�Q�k�?¡½�?�¸�4�?�6�iªº�Y�4�:�i�2�?�2¡s�?�u¡ ���4©<�2¡ ¢i�Q�hß !Pf O<7mËEäÏ¡£�i¢H�4�Q�ÛÑ=�:ªº�Y�:¢o�4�?�Y�iªN�Q�:¢v�4�Q�vÆC�?¨Q�Y�?���6�x¶Lµ6�u�Q© ��?�£�Q�¦YµE­ÅÚ"Î4 PÆØ�4�<���ÄËiO4�vÎ4©6�u�Q�®�?µE�2�e�2¡s�?¡£�Y�CÓ=�:µ6¨2�Q�Y¢S 4�4�4©6¢i�º¦6µE�P�i�2¡s�?�Q�"ÆA�kÎ�­e ?¢kµY¢i�N�Q�Y¢�¼É�Q�i�6¢Q¬Y�[��o �?�4�2¢
�i¡£���«�Y�4�Q� ; ¡s�	�4�Q�º�:¡£�2�Y¢i¡£�Y�Q� :b� �µ?×<�Q�?µE�:�¸�?�4�?� ?E¬6ªa�Â�=¼ ��4�N�4¡£�b­P�2¡£�i¢i�Q�« 4�i�Y©6¢i¡£�i�2�?�Q�mA �i�<�6�Q�g�Y�?�S�:�2¡£�2�Y¢Q¿Ð�¡s�b�[�2¢S�i�<�2�Y¢k�Q�O�E�4�¹�4¡£�d�Q��ªa�6�:¢i�2¢i�Q�)Ú"Î� 4� ��6�no¸�E©<�2¡£¢i�Q���4�<��� ËiO �vÎ4©6�u�Q�¹¡s�OÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢P¦Yµ?��4�Q�gÓ=�:¡s­P�Q�k�?¡½�?�¸�4�?�6�iªº�Y�4�:�i�2�?�2¡s�?�u¡ ���4©<�2¡£¢ !Û¿=Ð�¡£�)¡½��ÆC�4�?¡£�u�¸�4�?�Ø°x¿ å ¨Q���i�Q�?�Q��¡u�k¢Q¬N�Q�Y¢k�i¢i�Q�?�Q��¼ ��4�

h4à



0.0001

0.01

1

100

10000

1e+06

1e+08

1e+10

1e+12

1e+14

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

�������
�������
��	 �
�
��� ���

���)� �A�u�6�89�5Y#  ��<!�J�� 1 }Y�?/-7�/-7 B ,}Y� � 5". 7T��/-7 9À��7T��7Q�.9 0 7�� 9�7'9T= &Q( 7 9 9¸}"3 * 
 � � &).&� 7 94�º�.9 ���?*-,}�9�5E� 5<. 7Q�A/
~Q��9L��7Q�CR��o��� 7T�OZ�#º� 9Ï�Y�89�5<'?Z  g} * �O'43 * 7T� 9��£��3 * . 7T��/� 

!
�Øà � ËÄ�?�4�NªN�Q�?¡£�Y�b¨2�Q�4�6¢S�Y�?�k�Q�?�gA �k�<�E­P�Q�6¢i�C 4�:µ$�C�:¡£�Y¡s�4�<�q³IÁCµE 4 [�2�u�k¢S�i�Y�?�¸¬vªº�<�NªNµE�?�v¡s�g�4�Q�ºÒa�2�Y�2�
¨Q��©<�2¡s�?�Q­Ã�4�Q�?¢k�u¡£�2�?�Q�¥°N�Y�?�4�Q�?�i¡£�E�4�Â�N¼ ��4�4���Q�Oªº¡s�:�`¿�A ��4�B!���à � Ë«�Y¡s�?¢P�2�0¡s��Ñ=�:ªº�Y��¢S�4�?�h�4�Q�?¢i�£¡£�2�
­P�Q�4��Av�i�<�E­Ä�Q�Y¢i�C¦6µE­�Ú"Î� 	ÆÅ�<�£�x¦YµE�g�<�£�£�Q�)�Y�?�4�Q�:�Q�)Ú"Î� [�Q�v¿4ÐO�2�£���?�eÈ ��Y�no¸�E©<�2¡£¢i�k¦Y�Q�i� ��<�£¢S�?¡£�i�i�wªº¡s�¨2ªº¡£�i�2�?�Q���4�Q�ÀÚ"Î4 4�Q��°x¬ ´ �4�?��Á �Q��ªa�6�:¢i�Q�v¬`� ��Y�?�Y¢P¦Yµ?��!»�Y�v¿·±Y�d�?� �µE×<�Q�6!O¡£�i¢Q¬·�4�2�i¢iµO­P�Q�4�w�Y�o³ªº¡s�4�6¢bÁ��4�?�À¦6�Q�:�£¡u�Q��¢0°Ö¡s­ ¯#�Q�:�6�u�2¡£�2��¨Q�O´C¿vÁb�<�w¡£�i¢b�£�2¡£���6¢b¨Q�¹�Q�i©6� ��Y�:�Q� � �Û�4­ °=�2¡£�S ?¡£�2�º¡£�i¢w�2�0�Y�
!
�Øà � ¤bªº�Y�4���i���?�2¡s�?�£¡£���?�Q�c¬¸�¸�Y×P�Y�	�4�2¡£�4�Q� %I�6¦Y�Q�:¢k�2�ÇÒN�Q [�Q�<¢i�º�2¡s�?�2�CÚ"Î� 6³Z´"³I¶)µY�£�Q© ��?�£��>Z�C�2¡s�gÓ"�:¡s­P�Q��Y�?�?¡s�?�4�2¢Q¬=�<�£�e�¸�Y×)�?�4�e�Y�¹�4�Q�P¨2ªN�2¡£¢i�Q���2¡s�¥Ó=��¡½­Ä�Q�e�Y�?�?¡½�?�4�2¢Oß��i¡£�Q�?�gÆC�4�?¡£�u�¸�4�?�¥°x¿{Ê6ä2¿·±Y�g�E� �µE×Â�Q�
!�ªº¡s�:�`¬·�4�2�i¢iµ)ªº�Y�4�:�i�2�?�2¡s�?�£¡u�2�?�Q�	ªº¡s�:���4¡£�hÆC­e ?�£¡Qo ©T�<¢i¡£µE� �2¡½�?�2�gÚ"Î� 6³IÁx³I¶)µY�£�Q© ��?�£�d�Y�¹�2¡½�?�Q­ �Y�2�Y�o³�4�Q�?�Q�¹Ú=Î4 6³Z´"³I¶)µY�£�Q© ��?�É¿�A ��4�x�E��µE×<�D!)ªº¡s�:�O�¸�Y­Ä¡u¢P�Y�4�Q�x�4¡£�	Æ\­® ?�u¡ o ©T�<¢i¡£µE��¦YµE�)Ú"Î4 6³Z°#³I¶)µY�£�Q© ��?�£�Q�¡s­e­P�Q�#�4�6ªº�Y�4�:�i�2�?�2¡s�?�u¡£�2�?�Q�2¿4Áb�CÚ"Î4 6³Z´"³I¶)µY�£�Q© ��?�£�A�Y�[�Q�=�?�4�=�Y�PÚ"Î4 6³Z°#³I¶)µY�£�Q© ��?�£�Q�g�Y­e ?�£¡ o¸¨2¡u�Q��¢�ªN�Q�z³�4�Q�e© �µE�4�?�Q�v¬E�[�2�4�Q�?¢i�2¢N�¸�<�Q¬<�¸�Y×\¼ ��4�·�k�Q�4�#�E�:µ?×<��!d�Y�?�2�P�4¡£�A�Q��ªa�6�:¢i�2¢i�"Æ\�?¨Q�Y�?�v�Y�eÚ"Î4 6³Z°#³I¶)µY�£�Q© ��?�£�Q��4�?�g�¸�Y­P¡£¢C�Y�?�2�	�4¡u�w�Q�:ªº�Y�:¢i�2¢k�AÆC�?¨Q�Y�?�#�Y�gÚ"Î� 6³IÁx³I¶)µY�£�Q© ��?�u�Q�¾�Y�Q�:¡s�?�Y�Q�]¡£�i¢A�<�£�x¨Y¿i°A¿�¼ ��4��!mf O
7{ã[¿
Ð�¡£�2¦E¡£�2�£��A �i�<�?­P�Q�Y¢k�º�2¡s�?�Q�A�[�2�i¢i¡s­e­w¢i�Q�gÜ ��Y�?�6�b� �µY¢i¡£�P�i¡s�?�`¬¸�4­ �2¡s�g°N�Y�?�4�Q�?�i¡£�E�4�<�`¨Q�	�Q��¨2�Q�?�Y�Q�v¬� ��Y�?�Y¢]�i¢S�Y�i©®¦YµE�¾�4�Q��>:�2ªN�2¡u�£�C¦Yµ?�i�4�Y�?�4�Q�?�Q�)Ü`�Y�[µE�i�4�2�4¡s�?�E�4�?�6�Q�O�Y�h�4�?�)� ��Y×<¢]�i¡£���«ªNµE�?�H�?¡£�2�Y¢C 4�Y�6³�i�2�4�<�¸�o�<�Y�Q�v¿?Æ\�4�4�6�?�g�4�Q�=¡s�g°x¿ å �Y�2¨2�2¡£�Y¢i�Q�	�Q��ªa�6�:¢i�2¢i�Q�eÈ ��Y�no¸�E©Â�2¡u¢k�Q�	ª ��4�:�4�b­e�Y�	�Y�[�Q���6�4�?�Q�4­P�Q�v¬�¸�Y×w°��6�?�4�Q�?�i¡£�E�4�<�£�Y¬¸�4¡£�b�Y�6¼·¶Lµ6�u�Q© ��?�£�C�4�Q�ºÚ"Î� [�Q�d°x¬4´��4�?�gÁ ¨Q�4� ��?��©6¨Q�6¼ ��4�4���Q�	�i¡s�?�`¬4¡s�	�4�Q��Òa�2�Y�2��?�4�N�i�Q�4�N�i�2�6ªa�Â���	�i¡s�?�`¬4¨Q�4­Ä¡½�?�4�2�k¢C¡½­�¯#�Q�:�Y�£�2¡£�2�g¨Q�g�4�Q�«Ú"Î� 6³IÆ]³Z°N�Y�?�4�Q�?�i¡£�E�4�<�£�Q�v¿
�C�Y�4�)�2�w�i�2¡s�v¬·�¸�Y×g�Y�6¼>�E�i�4�?�O¨Q�6¼ ��<�£�£¡u�6�Q�e§?���6ªº�Y�4©?�4�?�Y�Q�)�4µ?���)�2¡s�4­e�Â�=�2¡s�O�4�Q�?¢k�u¡£�2�?�2�d°N�Y�?�4�Q�6³�i¡£�E�4�<�·¦YµE�	�2¡s�?�Q­X�4�Q�AÚ"Î4 4�Q�)°x¬¸´Øµ?�4�Q�xÁ ©ÂµE­e­w¢��b�C�6�4�g�2�C�iµY�?�Y�N�i�2¡s�v¬Ï�¸�Y×e�¸�4�����1�`�6¼I�<�£� �4�6¢i�Q�

�2Í4�Y©Y¢·�4�Q�?�i�2�s�4�Q�	¯#�Q���S�?���?�o�4�2�4¡s�?�E�4�?�Y�Q�	�2¡s�4­e�<�Ï�2¡s�eÚ"Î� 6³IÁx³Z°N�Y�?�4�Q�?�i¡£�E�4�Â�¸�2¢:ªº�<�H�4�Q�?¢k�u¡£�2�?�Q�"¡u�k¢��4�?�
�2¡s�g�Y�?�4�Q�:�2�N¶O�<�v�2¡s�gÚ=Î4 6³Z°Ô³Z�4�?�?³Z´"³Z°N�Y�?�4�Q�?�i¡£�E�4�<� �)ß�¶O�Y�e�[�Q�<���6¢i�Y¬?�¸�Y×w�4¡£�*A �i�Â�E­P�Q�6¢i�A�4�Q�NÚ"Î4 4�Q�

hY¤



°��4�?�L´�µE�4�?�C�4¡£�w¡½�¾Æ\�4�?¡£�£�¸�4�?�h°x¿{Êw�Y�Q 4�4�4©6¢i�2¢º�¸�Y�:�6�2�i¢i�2�£�£¢i�Q�h§?¢ ��?�2©<�C�4¡£�2�i�2�s�4�	Ü ��Y�?�Y�b�4�Y�[�Q�h�4�?��¸�Y�?�Q� EdªN�Q�4� ��4�4�Q�i�4�Y�4 ?¢6Ed�2¡s�g�6�Q­P�2¡s�?�S�Y­P�2�C°N�Y�?�4�Q�?�i¡£�E�4�<�#�?�Q�:¦YµE�k�4�:¡s�?�Y�Q�v¿{ä
ÆC�?�bÆC�4�?¡£�u�¸�4�?��°A¿ÌËh©<µE�4�6¢i�e­e�Y�)�Y�?�2�)�2¢:ªa�Â� ��4�[�Q�b�4¡£�e¯=�6�:¡s�Y�?¡£�u¡£¢ ��Â¢0�4�Q�wÚ"Î� 4� ��Y�no¸�?©<�2¡£¢i�Q�)�Q�z³¼ �6�4�:�Q�v¿H�x­��2¡s�À�Y�?��¼ ��4�4�:�£¡£�2�?�Q�:�2�e°=¡£�£�»¨Q�)�Q�i�4�Â�u¢k�Q�v¬H�4�Y�[�e¡£���¹¶)µE�Y¢k�o³Z´º�Y�:�£µ<³Z§?¡s­P�?�s�<¢i¡£µE�?�Q� ¼ ��4� � Y ��¸�4�:�2�?�Y�o¼ ��4�4��¢Q¿¸Ð�¡s�]ª��Q�?�4�Q�«�4�?�A¨Q�4� ��Â���?�i¢x�4�Q­ �Y�?�º�4�Q�)Ú"Î4 4�Q�h°x¬v´Ø�4�?�)ÁÞ�4�2�i¢k�Q�?�Q�?�4�Q�OÚ`�2¡£�£�iÎ6³�i¢i�Q­�¨Q�v¿vÆ\�4�?¡£�£�¸�4�?�O°x¿{âe¨2�2¡£�Y¢C�4¡£�PÐO�Q�:¢k�Q 4�Y�Y�:�gß?� Y � Z � Y � Z � Y �M7 � Y �2ä2¬#ß?� Y � Z � Y � Z � Y �M7
� Y �Sä�4�?� ß?� Y � Z � Y � Z � Y ��7;� Y �Sä2¬Ï�4¡£�e�i¡£���)�[�2¡ºàcORORO®¶)µE�Y¢k�o³Z´º�Y�:�£µ<³Z§?¡s­P�?�s�<¢i¡£µE�?�Q�«¼ ��4�,!gfIO<7{âP�Q�:�Y�Q�[�Q��4�Y�4�Q�v¿

0

500000

1e+06

1.5e+06

2e+06

2.5e+06

0 500000 1e+06 1.5e+06 2e+06 2.5e+06 3e+06 3.5e+06 4e+06

(B+C+D,B)

(B+C+D,C)

(B+C+D,D)

����� ���£�Y� 9�5 #  �<!�� � 5�� 7Q�A3 * �Y�.7 } � '2�<�£��/-7 9 = &Q( * ,}Y� � 5<. 7Q�A/-7'9 �\3 * 1 }�9$.<�89�587 9 � 9�/-7T�G�£�.7 5 7'9[�h� '4/h�Y} '
E 7T� *-,}"� /-9Ï� 'C��7T��B ,}Y� � 5<. 7Q�A/-7'9 9Ï}<3 * 
 � � &).&� 7 9 0 � 7T� �u�A3 * .V��9$'4/>}�9�/ � * �.7Q�·� ,�E� ! f O
7qâ��" 
Ð�¡£�Cªº¡s�"�i�Q�?�Q�v¬4�i�2�Yªº�Y�4©Â�Q�(� Y �Y¬ � Y �A�4�?� � Y �º¦YµE�®¯#�Q�:�S�?�2�	¨Q�	¯#�Q�:�S�?�2�	�¸�4�:�2�4�Y�?�A�:�2�2�6¢��k¢S�Y�i©Ï¿§?¡£�º�i¢i�Q�?�Q� >:�2�4µE�2�w¡½­®­P�Q�`¨2¡£�Q­P�£¡£�2�e�Y�Q�4�6�b¡s­Ö�i�2�s�[�Q�P¯#�Q�i� ��<�£¢S�?¡£�#¨Q�R� Y � Z � Y � Z � Y � �4�?�®�¸�Y­P¡£¢ �6�?���¨Q�?�2¡s�4�Y�?�4�Q�2¿=ß�ÁC¡£�2�x�Y¡£�u¢ ��4�4�:¡£�Y�Q�?�C�Y�?�2�h�4�2¡#�Y�?�4�Q�:�Q�¾ÐO�Q�:¢i�Q�Ç¼ ��4� !`¿{äNÁC¡£�2�i�P°=�2µ?�4�<���6¢S�4�?�e¨2�2¡£�Y¢T¬¸�¸�Y×�4¡£�\ÒN�2�o�?�u¢o�<¢i�A�Y�?�#ÆC�?�i�2�4�?¡£¢i¢�°x¿{¤4¬Y�4�Â���w�4�Q�?�Q� � ß /W _ / � A E � A ä � T A b 	 A �4�?�SVoß ( à�E�! \ � A E'� A ä � T A

b a A¼ �Â�i¢º�i¡£�2�?�Q�º�Y�2�6�Q�UOe©<µE�6¦Y�Q�:�Y¡£�Q�:�Q�v¬4�[�Q�:�2¡£¢i�b�4�<�2�	ËiOP§?���4�:¡£¢i¢k�Q�g�2¡s�?�e°=�2�4�Q�?¢o�4�?�Ç�4�Y�[�Q�v¿
Ð�¡s�g© �µ?�4�?�Q�¥�¸�Â�g�Y�2�S�Y­w¢i�«¡½�ÕÆ\�4�?¡£�£�¸�4�?�Ø°A¿qÊ��¸�Y�:�Y�2�i¢k�2�u�£¢i�O§?Î?�i¢i�Q­
�<�£�h�Y�?�g¨2ªN�2¡x¨2Î�©6�£¡£�i���?�Q�Ú`�2¡£�£�iÎ?�i¢i�Q­P�Q���4�2�k¢i�Q�?�Q�?� �6� UÛ�Â�i�i�Q� �`Ñ#�C�6¡½�?¢PÚ"Î� «ÆP¬`�4�Q�x�i¡£�2�O�i�2�s�?�i¢P�4�2� ��4�?�k¢i¡£�Y¢Q¬H�4�?�¹�2�b�Y¡s�?¢C�4¡£�Ú"Î� [�Q�O° �4�?�O´C¬Ï�4¡£�e�i¡£�2�)�Y�2�Y�Q�?�i�2¡£¢i¡£�)�4�2� ��4�?�i¢k¡u�6�Q�O�4�?�)�¸�Y�4�2¡=�?µ?���¹Ú=Î4 gÁ²¼ �µE�:�4�Q�i�v¿ÏÁC¡£�e�2¡s�?¨2¡£�Y�Æ\�4� ��6�?�Y¡£�E©<�2¡£¢d¨2ª]¡u�k���?�Q� �4�Q�»�4�2¡£�4�Q��Ú`�2¡£�£�iÎ?�i¢i�Q­P�Q� ¡u�k¢e�¸�<�¸�4�:�2���Y�2�Y�Q�[�Q�v¬#�¸�Y×OÚ"Î4 À´��6�?���»Ú"Î4 ÆÃ�S [�2¡£�i¢Q¿"Ð ¡£�)�i¢S�6�i©�ªº¡s�i©6¢d�i¡£�2���¸�<�Ç�6�6¼b�4¡u�¹Æ\�4� ��Y�?�6¡u�?©<�2¡£¢i�Q��¨2ªº¡£�i���?�Q� 
 Y �h�4�?� � Y � Z � Y � Z

� Y �h�Y�?���hÐ�¡s�	�4�2¢S�i�Â���6¢i�Q���¸�<¨Q� Æ\�4�?¡£�£�¸�4�?� °x¿{ã4¬Ô¡½���4�Q�P�¸�Â�ÇÓ#�Y�6�Çß 
 Y �H7 � Y � Z � Y � Z � Y ��äw¼ ��4�>Z�2ªN�2¡£�£�AàcOnOROº¶)µE�6¢i�o³Z´º�6�:�£µ<³Z§?¡s­0�?�s�<¢k¡uµ?�?�Q�e­P¡£¢#¦Y�Q�:�i�2�?¡£�2�4�Q�?�Q�dÓ"�:¡s­P�Q�i�?¡s�?�¸�4�?�Y�iªº�Y�4���i���?�2¡s�?�£¡s�2�4©<�2¡£¢i�Q�
�2¡s�?�Y�2¨2�2¡£���4�?�2¢w¡u�k¢Q¿

hYÊ



1

10

100

1000

10000

100000

1e+06

1e+07

1 100 10000 1e+06 1e+08 1e+10 1e+12

p=

p=

p=
p=

p= 0,15

0,3

0,45

0,6
0,75

p= 0,9

���)� �A�u�6�89�5�#  ��![|C� 7�B ,}Y� � 5<. 7Q�A/ ~T��9>= &O( 
j�`}Y�k� 5 7�/>�:}�587 945 7 5 7'9e�6� 7�� 7V'�}6�U/ * ,}Y� � 5<. 7Q�A/H}<�A� 7Q�"}�9¸��7T� 7'9
= &Q( 7 9 9Ï}<3 * 
 � � &�.&� 7'9 � 7Q� � 7 1 7Q�A��'e� ����� �)��9�/-7VZ �=}Y�?�£�&Z��v�8�P�@�£}</>�8��9 7'9¹�0�A/º~ 7Q�Q'+3 * � 7o��7 9 7'9SRN�S��� 7Q�QZ
#º� 9Ï�Y� 9�5<'?Z  g} * �O'43 * 7Q�.9��£��3 * . 7T��/-7 9\ 

Ð�¡£��­e�Y�x�k¡u�Q�6¢Q¬T�i¡s�?� 
 Y �=�4�?�Çß 
 Y �H7 � Y � Z � Y � Z � Y ��ä"ß�¨Q�4­P¡s�?�4�2�i¢Û¼ ��4��! � O
7{á6ä  [µY�i¡£¢i¡£¦0©ÂµE�i�:�2�£¡£�Q�:¢Q¿ÁC¡£�PÆ\�4� ��Y�?�6¡u�?©<�2¡£¢b¡£�i¢�>:�2�4µE�2�«ª��2�k�Q�Y¢i�£¡£�2�)�i�2�Yª ��Â���?�Q�C�<�£�C¡s�4�?�Q�i�4�<�s�¹�4�Q�CÚ"Î� [�Q�T�®¬ ���4�?� �«¿¸Ð�¡£�­e�Y�¹�Y�4×<�Q�:�4�Q­ ©6�½�6�b�Q�k©<�Q�4�?�Q�»©Q�Y�4�v¬#�[�2�i¢i�Q�6¢Lß�¨Q�4­P¡s�?�4�2�i¢w¼ ��4� !�%9O
7{ÊYäw©<�2¡s�?�g�Q�i�?�i¢i¨Q�4�?�Q�4­Ä�Q�?�4�
:C�o¼I�Y�4�2¬?�¸�Y× 
Ø�2¡s�4­e�<�·�?¡u�2�6¢A�4�Q�º�4�Â���¾ËiO �vÎ�©6�£�Q�h�[�2¡HªN�2¡£¢i�Q­ �4µE­Ä¡½�?¡£�Q�:�Q�?�4�	Ú=Î4 	�i�2¡s�h© �µE�4�6¢i�Y¿
Æx�u�£�2�Q¬6ªº�<�H¡s�P�4¡£�2�i�Q­ Æ\�?�k���4�?¡£¢i¢ ��4�4�Q�#¯=�6�:¡s�Y�?¡£�u¡£¢ ��Â¢=�Y�2�S�Â�Y¢Hªx�4�:�4�Y¬Y�4�2¨2¡£�Q�6¢��k¡u�2�P�Y�6¼ �2¡s�e§?¨2�Q�4�6�:¡£µ¸¬�4�2¡"�4�Q­ �4¡£�dÓ"´ºÒÞ­P¡£¢P�E�4�j�2¡½�?�Q­ �C�:¡£�Y¡s�4�<�q³IÁb�]Æº³IÁCµ? 4 4�2�£�i¢S�i�6�?�O�Y�2�i¢S�6�:¢i�2¢xªº¡s�:�`¿`ÐO�Q�4�¹­e�Y�O­P¡£¢

­P�Q�4�®¶)µY�£�Q© ��?�£�Q���i¢o�Y�:¢i�2¢Q¬Ô¡u�k¢g�4¡u�)¯=�Y��¡½�6�?¡u�£¡£¢ ��<¢)�4�<¢ ��4�:�£¡£�2���Y�Q�:¡s�?�Y�Q�2¿N§?¢S�Y��¢i�2¢d­e�Y���2¢:ªº�O­P¡£¢OàcOROnOÁCµE 4 [�2�u�k¢S� ��Y�?�Y�Q�v¬[�iµd©Q�6�4�h­e�Y�	�4�Q���Û�6¼ �<�£�·ªNµE�?�v¦ �µY�£�£¡£�d¦6�Q�i�4�<�2�?� ��Â�i�i¡£�Y�Q�v¿
¶O�Y��©Q�Y�4���S�Â�Y�Q�v¬`�¸�Y×«�4¡£�UA �k�<�E­P�Q�6¢i�eÆ �4�?�¥° ¡s�4�?�Q�i�4�<�s�»�2¡s�?�2�$�vÎ4©6�½�?�®¡½���6�2ªº¡£�i�i�Q­ §?¡s�4�?�

�4­Å�4¡£�CÆC­e ?�£¡ o ©Q�<¢i¡£µE�g�6�P¶)µY�£�Q© ��?�£�Q�	¦YµE­²Ú"Î� e´ ¡s�g�xµE�4©E�4�k�:�Q�?¨A�k¢i�Q�?�Q�v¿YÐ�¡£�Aª]¡½�"�Y�2�k�Q�?�Q�d�4�Y�[�Q�v¬�i¡s�?�h�4�<�2�	ËiO �vÎ4©Y�£�Q�g�<�£�£�bÚ"Î� 4� ��Y�no¸�?©<�2¡£¢i�Q�g 4µY�k¡u¢k¡u¦h©ÂµE�i�:�2�£¡£�Q�:¢A�4�?�g¡s�	�4¡£�2�i�Q­�§?¡½�4�?�P�?¡£���6¢A�<�£�º�xµE�6³©?�4�i�:�Q�6¢i�Q�O¨Q���4�2¨2�2¡£�2�4�?�Q�v¿=ÁC¡£�hÑ"�:�Y�Q�4�?¡£�i�i�	�£�2�Y�Q���4�Q�»§?���?�s�4×O�4�6�?�Y¬H�¸�6×h�k¡u�2���Y�?�P�4�Q�0§?¡£¢S�4�Â¢i¡£µE�v¬
�¸�Y×	�Y�6¼º�2¡s�?�Q­ Áb�]Æº³Z§?¢S�k�Y�?�g¨2ªN�2¡ %I�6¦Y�Q�:¢i�2�OÒN�Q [�Q�<¢i�0�6�6¼��2¡s�?�ÇÓ"�:¡s­P�Q�i©<µ? ?¡u�Ä¼ÉµY�£�Y�Q�v¬`©Â�2¡½�?�®�i¢iµ?���4�T³
�i¢i¡£�i�2�?�ºÁCÎ4�4�Y­P¡s©P�Q�:�6¡½�?¢T¬Y�4¡£�C¨Q�P¨Q�6¼ ��<�£�u¡£�Y�Q� ;V�]¡£���6¢S�:�Q 4�:µ?�¸�?¨2¡£�Q�i�4�Y�i©Â�2¡u¢k�Q�-?j¼ ��4�4���Q�d©T�Y�4�v¬?�iµ<¼>�Q�i�e­e�Y��Y�?�i�k���?�£¡£�Q×<�£¡£���«�4�Q�?¢i�£¡£���?�	°��6�?�4�Q�?�i¡£�E�4�<�£�e�4�Q�<�2�Y¢k�2¢Q¿

� ��� � "lG��F!
Ð�¡s�`�Y�Q�?�Q�w�¸�T¦YµE�w�Y�?�Q¬T�¸�Y×]�4¡u�xÒNÆ\ÓÔÁx³ZÓ=´ºÒ��2¡s�w¯#�Q�z¼I�Y�4�:�Q�w¡£�i¢Q¬TªN�2�u�2�?�2�#¼ ��4�Û�2¡½�?�Q�ÄÁb�ºÆ]³Z§?¢S�i�Y�?�C�4�?��2¡s�?�0Ó"�:¡s­P�Q�:�i���4�?�Q�?¨P�Y�Q�4�Y�	�¸�Y�4�¾�2¡½�«°N�Y�?�4�Q�?�i¡£�E�4�<�Û¼ ��4�a�4¡u� A �i�Â�E­P�Q�6¢i� ��Y�?�Y���	�£¡£�o¼É�Q�:¢T¬¸ªN�Q�4�g�2�x�Y�6¼

h<Ë



�4�Q�"Áb�ºÆ��2¡s�?�\Ó"�:¡s­P�Q�i©<µ? ?¡u�x�Y¡s�?¢Q¬?�Y�6¼`�4¡u�C¡s­ Æ\�?�i¢o�Y�?�d¦6µE�P�Y�Q�4�Y� �e°N�<�i�Q�®�2¡½�	Ó=��¡½­Ä�Q�i©<µE­e ?�£�Q­P�Q�6¢
¼Éµ6�u�6¢Q¬`�iµ«�¸�Y×«¨2ªº¡£�i�2�?�Q���4�Q�À�[�2¡u�4�Q� ªN�2�4�Q�C�2¡s�?�gªN�2¡u¢k�Q�:�ÇÓ"�:¡s­P�Q�i©<µ? ?¡u�g�?µ?���¹�2¡s��ª��2¡£¢i�Q���2�ÄÓ"�:¡s­P�Q�z³
©<µE­e ?�£�Q­P�Q�6¢C�£¡£�2�Y¢Q¿vÁb�<�*:b�Y�?¨2�P�Y�2�£¢i�e�?�4�]¼ ��4�x�kµY�£���?� �v¬v�4¡£�e©Y�£�2¡s�?�Q�P�<�£�C�4�Q�xÆ\­e ?�£¡ o ©Q�Â¢i¡£µE�?�S�4�Q���2¡u�2��i¡s�?�`¿-A ��4�a�u�2¢k¨2¢i�Q�:�Q�gªN�Q�:�4�Q�	ª]¡½�]¡s�g�4�Q�ºÒa�2�Y�2� ÊnOROROP°N�<�i�Q�4 4�Y�Y���b�Y�4�?�Q�4­P�Q�v¿

h å



� ��������� �

� � + � � � � � � * � � ��� * � � � � � ���
' � � ( � + �Ø* � �

È]¡u�Q�w�4�2¢S�k�<���6¢i�Q�)ª]¡½�w�4¡£�gÓ=�:µE�?�£�Q­e�Â¢i¡s©h�4�Q� ��A�[�Q�:�s�Y 4 4�4�?�O¦Yµ?�)¶O�?�i¢i�Q�i�)¡s�)¨Q�6¼ ��<�£�£¡£�Y�Q��AÏµY�£�Y�Q�O�4�?�Ü �µY�o�4�?�Y�S�Y�?� ��Â¢i¨2�b­P¡£¢º�4�Q�º´º�?�Q�6³Z§?¢k�2¡½�6³I¶)�2¢S�?µ?�4�d�4�?�«�4�Q�ºÓ·µY¡£�i�iµE�g´a�½�4­® ?¡½�?�hÈ]�Q�4�:¡£�i¢i¡s©Ï¿ÐO�Q�4���2¡s��¯#�Q©6¢iµE� � f ß�� W 7:9*9*987
���Aä®¦YµE� 5XO
7Qà�=c³Iª��Q��¢i¡£�Y�Q�:�`�6¼I�<�£�u�k¦V�Y�:¡s�Y�?�£�Q�Ö�4�?���2¡½�?� A¸µY�q³�Y�»ß
	 W 7*9:9*9�7�	��Aä	¦Yµ?�¥ÚÛ�2¡u�s­P�Q�?�6�Q�Ø¦Yµ?�
	6�Qf 5EàH7:9*9:9 7&��=L�6�2�Y�Q�4�Q��¡£�i¢T¬N�iµÀ�¸�6×Øß ¼ ��4��1 � �gä � A
�4�4�Y�4� ��Y�?�6¡u��¦YµE�Øß ����ä ����������� ¡£�i¢Q¬#�kµO� ��Y×<¢	�i¡£��� �4�Q�dÚÛµY¢S�<�£¦<�Y�:¡s�<¢i¡£µE�?�S�6�?�i¢S�Y�?����� < ß - ß��Oä�7SÓ·µEß C	�Oäiä¨2ªº¡£�i�2�?�Q�	�4�Q�"¯#�Q�:¢i�2¡£�s�4�?�d¦Yµ?� �Ã�4�?�g�4�Q�"�2¡s�?�2�AÓ·µY¡£�i�iµ?�6³ZÓ=�:µY¨2�2�k�i�2�N¨Q�4­�%I�6¢i�Q�?�i¡£¢ ��<¢k�i¦Y�Q©6¢iµE�	C#ß��Oä�fß-C$� W 7*9:9*9�7 C*� � ä`�¸�4����� ; A�� ��� ������� ß-C$� A C$� � Z C=ß�� A � � äkä`�Y�?�i�2� ��<¢i¨2�Q�v¿<Úº�?�2µE�:�Q­²àcO4¿ÌÆ¥�Y�?� °N�Y�k�4µE�4�7�/x}<�  ºß:àTáYáY¤Yä]�£¡u�o¼>�Q�:¢e�kµY�E�Y�j�2¡½�?�g�2¢:ªº�<�b�<�£�£�Y�Q­P�2¡s�?�Q�:�«Æ\�?�k��� ��<¢k¨Q�4�?�¸¬`�4¡£�h�Y�?�2�O�¸�6�4�À�?µ?���¹�i¡s�4�6¦YµY�£��2¡s�?�i�2¢i¨Q�4�Y�]¡£�i¢Q¬ÏªN�Q�4�g�2�eß ¼ ��4�!1�� , äa�i���6ªº�<�2�?�Y¬ ©<µ?�Y¢S��µY�£�u¡£�Q�i�4�6�:�bÆC�4� ��Y�?�Y¡£�E©<�2¡£¢i�Q�«¨2ªº¡£�i�2�?�Q� � A �4�?�ß����Sä ����������� �Y¡s�?¢bß��i¡£�Q�?�C�Y�?���ÄÆ\�i�k�<¢i¡s� 7�/·}<�  `ß:àQá6áYâYäiä2¿TÁb�<��A#¡s�?�4�Q�®�Y�2�2¡£�E�?�2¢i�Q��	 A �4�?�d�¸�Â�=ÆC�YªN�Q�?�4�Q�
�4¡£�2�i�2�AÚº�?�2µ?�:�Q­P�Nªº¡s�:�	µ<¼É¢º�<�£� ; �4¡£�b´º�?�Q�6³Z§?¢k�2¡½�6³I¶)�2¢S�?µ?�4�w¼ ��4�NÓ·µY¡£�i�kµE�6³ZÓ=�:µ6¨2�2�i�i�X?b�4�2¨2�2¡£�2�4�?�2¢Q¬4�¸�P�2��i¡£�2�O�4�2¡N�4�Q­ Úº�?�2µE�:�Q­ �4­ �2¡s�?�	¯#�Q�i�<�£�£�Y�Q­P�2¡s�?�Q�i�4�?��¦YµE�OÒN�2�o�?�u¢o�<¢i�Q�¹¦YµE�O´º�?�Q��ß:àQá6ã å äx�4�Y�?�4�2�£¢Q¬
�4¡£�b�Q�º­Ä¡u¢xÚ`�2�2�4�?¡s©<�Q�«�Q�:¨2¡£�2�u¢C�4�<¢Q¬[�4¡u�P�Y�6¼=§?¢i�2¡s�Àß:àQá6ã4àQä"¨Q�4� ��?�2©Y�Y�Q�?�Q�v¿

� � � � �	��+.+#��)*6 2 XRX����
�����/"�!.�
��)  �&*� � &�+-!#���#6�!%��)#"P��&*� "K!.�
��)���) "�&$ 
�����I4#" 2

¯#µE�¾�2¡½�?�Q­XÁb�ºÆ]³Z§?¢S�i�6�?�d�i�2¡#�?�4�º�i�2¡s�?�dÜ ��Y�?�Y�0�[�Q©Q�Y�4�6¢Q¿vÐÀ�Â�\©T�Y�4�)­e�Y� ��4�4�Q�xÆC�?¨Q�Y�?�#�4�?� Ü ��Y�?�Y��4�Q�#°N�Y�?�4�Q�w�S�<�Y�Q�v¬T�4¡£�A­e�Y�w�Q�i� ��Â�u¢T¬QªN�Q�4�P­e�Y�w�2¡s�?�AÒNÆCÓ#Áx³ZÓ"´ºÒ»­P¡£¢#�4�Q­Å§?¢S�i�Y�?�x�¸�4�:�2�6¼ ��4�4��¢��ºÆx�£�:b�k�4�?�4�½�Â�Y�w¼ ��4�x�4¡£�d°"�Q�Y�6¢:ª�µ?�:¢S�4�?�e�4¡£�2�i�Q�w�4�?� ��Y�4�?�£¡£���?�Q��A �i�<�6�Q�L�[�2¢S�i�<�2�6¢i�Q�«ªº¡s�C�E�4�«�2¡s�?�d¶)�Q�?�Y�% f 5 � W 7*9:9*987 �'& =b¦6µE�	¶O�?�i¢i�Q�i�	�4�Q�ºÜ ��Y�?�Y��e#�4�?�«�4¡£�b¯#�Q�:¢i�2¡£�s�4�?�g�4�Q�ºÓ·µY�k¡u¢k¡uµ?�?�Q�v¬ �Y�	�4�Q�?�Q�«�4¡£�¶O�?�i¢i�Q�P�Y�6¼C�2¡s�?�Q­�¨Q�6¼ ��<�£�£¡u�6�Q�»Áb�]Æº³Z§?¢S�k�Y�?� �Hf ß?� W 7*9:9*9�7 � G���� I äw¦YµE�k©<µE­e­P�Q�v¿·Ð�¡s�e�4�2¢o�i�<�2�Y¢i�Q��<�£�iµ	�4¡£�e¨Q�6¼ ��Â�u�£¡£�Y�Q�¹¶)�Q�?�Y�Q�)(�*#�ißD�dä!�Qf 5�+ �Hß?��,�7;��, � W 7*9:9*9�7 ��, � d _ W älf � A =E¿ÏÁb�Y�4�2¡·�i�2¡£�Q�)�4¡£�(��,�4�4�Y�4� ��Y�?�6¡u�	¡£�4�Q�Y¢k¡u�k���¾¦Y�Q�:¢i�2¡£�£¢\­Ä¡u¢xÓ=�Qß?�-,�f &�ä�fR�/.eß.&4ä�7*9:9*9�7oÓ=�SßD��,Nf +4ä�fR�0.eß +�ä2¿Ð�¡£�h�i¡£�Q�6¢d�4¡£�h�6�Q­P�2¡s�?�S�Y­P�«¯#�Q�:¢i�2¡£�s�4�?�»¦YµE��(1* 
 ß?�	ä�7*9:9*9872(�*43Yß?�	äP�Y�?���)§?�2¡ �5,��d�4¡£� %I�?�4¡s©Q�V³
hYâ



¢iµE�z¼I�4�4©6¢i¡£µE��¼ ��4��5 + 3 ( * � ß?�	ä =E¿#¶)¡£¢ � � fR�bß�� � W 7:9*9*987&� � d äP�6¡u�£¢hÓ"�Qß
+03 ( * � ßD�däiämf C$� , � f
.eß��-� W ä \c\^\ .eß��-� d ä#¼ ��4�N�<�£�£� + 3 5?àH7*9:9*9�7 , ��� �&E e Z à�=\�4�?�h�Â�u�£����3$5EàH7:9*9:9�7 ��=E¿YÑÔ�N¢S�:�2¢i�Q�	�Y�4�Q�a¦E¡£�2�£�
�i¢iµ?���4�Â�i¢i¡£�i�2�?�0ÆC�4� ��Y�?�Y¡£�E©Â�2¡u¢k�Q�O�Y�6¼i¿`§?µd�Y�2�£¢i�Q� ¨Y¿i°A¿Ï¼ ��4� � W f &8&)�4�?� � b f
* *g�4¡£� :j�£�2¡u�2�?�4�?�Y�Q�
C=ß�� , � W ! � , _ W � W fÅàTä�f .eß.&4ä��4�?�1C=ß�� , � W ! � , _ W � b fÅàTä�f=C#ß�� ,�� W ! �5,�� b fÅàQä�f O[¿�C�Y�4�»­®�Y���4¡£�gÆ\�4� ��Y�?�6¡u�?©<�2¡£¢i�Q�»¨2ªº¡£�i�2�?�Q�»�4�Q���xµE­e [µE�?�Q�Y¢k�Q��¦YµE� ��¦Y�Q�i�4�Â���?� ��<�i�k¡u�6�Q� �hÐ�¡s�ªN�Q�:�4�Q�e�4¡£�2�i�Q� Av�i�<�Y�A�4�Â���?�Y�Q�?�Q�v¬6¡s�?�4�Q­ ªº¡s�#�4�Q�	Ú`µ6¢S�<�£¦V�Y��¡½�Â¢i¡£µE�?�S�Y�?�i¢o�Y�?�d�4�Q�Ô¯#�Q�:¢i�2¡£�s�4�?�e¦YµE� ��f
ß�� , ��ä ,��C¨Q�	�2¡s�?�Q­ Ó·µ6¡u�k�iµE�6³ZÓ=��µY¨2�Q×���/fÞß��� , ��ä ,��C­P¡£¢ - ß���Lä�fØÓ·µvßiß-C*�5,��Eä ,��2äº�Y�?�i�2� ��<¢i¨2�Q�v¿Ð�¡s�"¦Y�Q�:ªN�Q�?�4�Q�e�4¡£�b´º�?�Q�6³Z§?¢k�2¡½�6³I¶)�2¢S�?µ?�4�C¼ ��4�NÓ·µY¡£�i�iµE�6³ZÓ"�:µY¨2�2�i�k�Y¿YÁb�<¨Q�®�i�2¡ 	4�Qf 5Eà 7*9*9:987;, ��� � Ee Z à�=�� 5Eà 7*9*9:987 ��=b�4�?�	¼ ��4�wß
+H7	��ä 3 	)�i�2¡ 	�
 , � �
� �Qf25�ß
+��P7����uä�3 	 ��+���3$5�+ E e Z àH7*9:9*9�7�+ Z e
E»à�= =E¿Áb�Y�4�C¡£�i¢·¼ ��4� >Z�2�4�2��� 3 	®�4¡£� �`�6¼I�<�£�u�k¦V�Y�:¡s�Y�?�£� ���C¦YµE�j�4�Q��Av�Y­P¡£�£¡£�º¦YµE� �`�6¼ �Â�u�£�i¦<�Y�:¡s�Y�?�£�Q�)ß����Âä � ���������
�i¢iµ?���4�Â�i¢i¡£�i�2�g�4�4�Y�4� ��Y�?�Y¡£�¸¿ÆC�?�AÚº�?�2µE���Q­ àcO4¿mÆÖ¡s�h°N�Y�i�[µE�4�D7)/=}<�  ·ß:àQáYáY¤6ä·¼>µY�£�Y¢A�<�£�iµF�

��� < ß - ß��Oä�7 - ß ��Çäkä ������ � �"!� �"!��
C$� � \ C��$# Z ���� �%�%!� @A �%�"!��

C ß � � \ �$#Eä

ÁC¡£�b�Q�:�i¢k�b§4�4­e­P�b¡£�i¢]µ�U`�Q�?�i¡£���6¢i�£¡£���«¤ \ ß?, ��� � E e Z àQä \ ß e E»àQä \ � ; &�
& W(' d) & W .eß�� � ) ä 	 b ¿�`�4�]°=�Q���2���4�?�4�?�g�4�Q�º¨2ªN�2¡£¢i�Q�)§4�4­e­P�w�i�2¡+* ( & ¼ ��4� >Z�2�4�2�CÓ#�Y�Y�a¦YµE�	¶O�?�i¢i�Q�i� 
 f ß-, W 7*9:9*9�7%, d ä2¬�3fÞß-. W 7*9:9*987". d äN�4¡£�b¶)�Q�?�Y�C�4�Q�x­ �µY�6�u¡£�2�?�Q� ��x�4�Q�:�s�Y 4 4�4�?�6�iªN�2¡u¢k�Q� �5e·�4�Q�N¶O�?�i¢i�Q���* ( & � f 5c< 3$5?àH7*9:9*987 e�E»à�= �$, d _0/�� W f1. W 7", d _0/�� b f1. b 7*9:9*987", d f1. / =A ��4�2* *4�
� * � �i�2�4�:�2¡s�4�Q�«ªº¡s�º�6�?����* A �Y¿ � U`�Q�?�i¡£���6¢i�£¡£���«�Y¡£�£¢*�
���� �%�%!� @A � �"! �

C ß � � �$#Eä � ßD, ��� ��ESe Z àTä �
 A � �3�
��4 W �6565 5 � &"7 �
.eß�� A W ä \c\^\ .eß�� A d ä \

\
�� �
/ � 8 � �

.eß�� ��� /�� W ä \c\^\ .eß�� � d ä Z �
9 ��8 � �

.eß�� ��� W ä \c\^\ .eß�� � � d _ 9 ä
��

ß�Áb�<� � �Q�:�Y¡s�?¢x�i¡£���«�¸�Y�[�2¡ �Y�?�k�i���?�£¡£�Q×<�£¡£��� �¸�Y�?�Q�2¬Ï�¸�Y×e�4�2¡=§?¡£¢i�2�T¬¸�4¡£�0�6­�ÆC�6¼ �6�?�dµ?�4�Q�AÑ"�?�4�b¦Yµ?���
�£¡u�2�6�Q�v¬v�2¡½�?¡£�Y� ��A�[�Q�:�s�Y 4 4�4�?�Y�S­ �µY�Y�£¡£���4©<�2¡£¢i�Q�¹ªN�2�<¼I�<�£�u�Q�v¿qä� �.-P�;:�- � � � Ñ#�	�i�2¡$.eß.&4ägf .eß-*Eä f .eß (Eä f .eß.+4ägf à � Ë¸¬ % �4�2�i¢k�Q�?�À�E�4�g�6�?�d�4�Q­ ¶O�?�i¢i�Q�
&8& & &8& &8&0*Ï¿ ÑÔ�e�i�2¡*T f
ß?, ��� �SE ã6äQß WY ä=<	�4¡u�«�Q�:ªº�Y�:¢i�2¢k�dÆC�?¨Q�Y�?�C�Y��¶O�?�i¢i�Q�i�»�Y�6¼-�«¿HÁb� �2�d©<�2¡s�?���A�[�Q�:�s�Y 4 4�4�?�Y�S­ �µY�Y�£¡£���4©<�2¡£¢i�Q� �Y¡s�?¢Q¬¸�6¡u�£¢*�

��� < ß - ß��Oä�7 - ß ��gäiä �>���� �%�%!� �"!��
C � � \ C$�$# ��¤ \ ß?, ��� ��EOãYä \ ã \ 
 àË � W�? � O
7QOnOROY¤ \ T

Ð ��Y�?�£¢A­e�Y�	�?¡s�?�Y�2�Y�Q�g�<�£�º¶)�Q�?�Y�x¦YµE�®¶O�?�i¢i�Q�i�	�4¡£�0>:�Q�?¡u�6�Y¬¸�4¡£�b�?�4���6�?� � f &0* (�+ & * (�+d�4�2�i¢k�Q�Y¢Q¬?�iµ
�Y¡s�?¢A�2�]�2¡½�?� ��A�[�Q�:�s�Y 4 4�4�?�Y�S­ �µY�Y�£¡£���4©<�2¡£¢*�·Ñ#�º�6¡u�£¢@* *�*%f 5QË<=E¿?Ð ¡s�N�Q�k�4�<�£¢i�Q�g�¸�Y�4�

���� �%�"!� @A �%�%! �
C#ß�� � �$#4ä � ß?, ��� ��EOãYä \ 
 àË � <

\ ¤ \

 à
Ë�� Y �@T \ O
7 OROYãRh

hYã



�4�?�g�¸�Y­P¡£¢
��� < ß - ß��Oä�7 - ß ��gäiä�� O<7QORORh \ T�9

Áb�<�º°"�2¡£�S ?¡£�2�#¨2�2¡u�6¢\�<�£�iµÏ¬4�¸�Y×Pªº¡s�"¼ ��4�N�i¢o�Y�i© ��4�4�Q�:�s�Y 4 4�4�?�Y��¼ ��Y�?¡£�Y�P¶O�?�i¢i�Q�]­P¡£¢º�4¡£�2�i�Q­�Æ\�?�o�<¢i¨b©<�2¡s�?��4�2�kµE�?�4�Q�:�x�E�?¢i�Q�gÒN�2�S�?�£¢S�Â¢i�0�[�Q©<µE­e­P�Q�v¬�¼ �<�£�£� T¾�?¡£�2�Y¢]�Y�Q�i�<�4�C�i�Q�4�x©6�u�2¡s�¾¡u�k¢Q¿ A ��4�N�iµ6�u�2�?�0§?¨2�Q�4�6�:¡£�Q�¡£�i¢º�4�Q�NÆC�?�S�<¢k¨Y¬4�4�Q�N¡s­ � ��Â���?�i¢k�Q�	Æ\�?�i�2�4�?¡£¢i¢x�4¡u�o©E�?¢i¡£�Q�:¢Cª]¡½���`¬4µ�U`�Q�?�i¡£���6¢i�£¡£���¾�Q�?�Q�A�6�?�Y�Q­P�2�i�i�Q�v¿

� �0E � �	��+.+#��)*6 2 XRX����
�����/"�!.�
��)���)  �&*� !%
�&�� Xm��)��	��) � &�+,!.� � )
Áb�<�NÓ=�:µE�?�£�Q­ �4�2¡s­��£�2¢i¨2¢i�Q�	°=�2¡£�S ?¡£�2�·�4�2�N¦YµE�i�Y�?�6�2�E�Y�?�Y�Q�?�Q�®Æ\�?�k���4�?¡£¢i¢i�]ªa�6�#µ�U`�Q�?�i¡£�2�Y¢i�£¡£�2�	�4¡u�bÚ·�<¢:³
�S�<�2�?�Y¬·�¸�Y×)�2¡s��¶O�?�i¢i�Q�w¦YµE­�Ú"Î4  � ¬Ôª��2�£�2�?�2�d¡s�'� �Y�6¼>¢S�:¡£¢i¢T¬ � ��6�no¸� �?µ?�����2¡s���4­ ËÀ§?¡£¢i�2�	¦Y�Q�z³�i�2�?µE�4�Q�?�2�N¶O�?�i¢i�Q�"¦Yµ?­Å�i�2�s�4�Q�gÚ"Î4 d�4�Â���®�i¡£���®¨2¡£�Q�Y¢T¿�ÑÔ�N¢S�Y�?�2�?�Q�d�<�£�iµe� ��Y�no¸�w¼ ��4�NÓ·µY¡£�i�iµE�6³ZÓ"�:µY¨2�2�i�i�; �4�6¢ZÎ4 ?¡£�i�2�?� ?hÓ#�6�Y�:�P¦YµE�)Ñ=���2¡u�?�?¡u�k�i�Q�À�6�6¼�¿ÛÐ ¡s�j¦Y�Q�z¼>µY�£�Y�Q�)�¸�Y�?�Q�w�E�4�)�4�Q� Æ\�?�S�Â¢i¨Y¬`¦Yµ?�L­Ä�Q�4�:�Q�:�Q�
¶O�?�i¢i�Q�i�v¬6�4¡£�C¡½� ��4�[�Q�:�s�Y 4 4�Q�?�4�Q�xÐ¹�2¡u�k�b�Y�6¼ � ¦YµE�i©ÂµE­e­P�Q�v¬ >Z�2ªN�2¡£�£�A�E�4�"�¸�<�N�Q�:�k¢i�A¨Q�	�4�Q�Â���6¢i�Q�g�4�?��4¡£�0�xµE�no¸�?�4�i�<¢i¡£µE�?�Q�v¬Ï�4¡£�bªº¡s�]�iµe�Q�i�4�<�£¢i�Q�v¬[�¸�4�:���«Ó·µY¡£�i�iµE�6³ZÓ"�:µY¨2�2�i�k�C¨Q�h�Y 4 4�:µ<Í?¡s­P¡£�Q�:�Q�v¿¸¶O�Y�g©T�Y�4�
�2�C�Y�?���)�?µ?��� �2¢Zªº�<�x 4� ��<�E�4�Y�6¢i�Q�a¼Éµ?�i­P�?�u¡£�Q�:�Q� �ÛÁb�e¶O�?�i¢k�Q�º¡s�O�x�s�4­e [�Q�À�Y�6¼>¢S�:�2¢k�Q�v¬ �Y 4 4��µVÍ?¡s­P¡£�Q�:�Q�ªº¡s�º�?¡£�2�Y¢º�4¡£�e�xµE�no¸�E�4�k�<¢i¡£µE�	�4�Q�N¶O�?�i¢i�Q�a�iµE�?�4�Q�i�¾�4¡u�w�4�Q�º�x�s�4­e 4�Q�«�¸�4�:�2�g�2¡s�?�Q�«Ó·µY¡£�i�iµE�6³ZÓ"�:µY¨2�Q×4¿
È]¡u�Q��¨Q���2¡½��°"�2¡u�o ?¡u�2�?�º§?�2¡£�Q� 
/f +0(�&8+À�4�?� � f &8+0*�+¹�4¡u�)�4�?�e¡s�Y¢k�Q�:�2�i�i¡£�Q�:�Q�?�4�Q��¶O�?�i¢i�Q�2¿·Áb�Y�4�
¡£�i¢C�2¡s�?�d�xµE ?¡£�e�4�Q�C§?���4�?�Q�?¨�+0(�& + (�& + *�+g�2¡s�O�x�s�4­e 4�Q�v¿ÛÁC¡u�®�Q�:�i¢i�Q�«¦?¡u�Q�C°N�<�k�Q�L�?¡£�£�4�Q�¹�2¡½�?�g�xµE ?¡£�
¦YµE� 
b¿ÏÁC¡£�2�i� ��4�[�Q�:�s�Y 4 ?¢0­Ä¡u¢x�2¡s�?�Q�b­P¡£¢x�4�Q�x¦E¡£�Q�:¢k�Q�L°N�<�k�0�4�2�6¡½�4�?�Q�?�4�Q���xµE ?¡£�e¦Yµ?��
b¬ÏªN�2�u�2�?�d­P¡£¢�2¡s�?�Q�e�xµE ?¡£�g¦YµE�4� ��4�4�Q���½�6 4 ?¢Q¬#�4¡£�h­P¡£¢P�4�Q�P�i�2�2�?�i¢i�Q��°��Â�i�Ç�[�2�Y¡s�4�Y¢T¿#ÁC¡£�Ç§?���4�?�Q�?¨ +0(�& + + (�&8+«¡£�i¢�?¡s�?�Y�2�Y�Q�	©<�2¡s�g�x�s�4­e 4�Q�v¬4�kµE�?�4�Q�i�	�4�2�i¢i�Q�6¢º�Y�?�=¨2ªN�2¡v�x�½�4­® 4�Q�v¬Ï�¸�C�4¡£�b�4�2¡£�4�Q�g�xµE ?¡£�Q�	¦YµE� 
��?¡£���6¢
��4�4�Q���½�6 4 4�Q�v¿Ñ#�·�i�2¡Y�¸�6�?�Q�`¡s�C�4¡£�2�i�Q­ÖÆC�?�i�2�4�?¡£¢i¢�� 
 , � �
� ¼ ��4��ß
+ 7��4ä 3 	 f 5EàH7:9*9:9�7;, ��� ��E	e Z à�= ��5EàH7:9*9:9�7 ��=#�4¡£� %I�6³�4¡s©Q�<¢kµE�:¦V�6�:¡s�Y�?�£���4�2�·Ñ=�:�2¡£�E�?¡£�i�i�2��5 +S3 (�* � ß?�	äº�4�?� 5 +HEle Z àH7:9*9*9 72+ ECà�=��ºß
(1* 
 ß?�	ä #�9:9*9 # (�* 3 ßD�däiä�f
� = *6¡s�	ÐOµE�:¢i�Q� �?�Y�	§?¡u¢k�$+b�4�2�6¡½�4�6¢ � �A�4�?�gªº¡s�:�g¦YµE�®�£¡½�4©6�x¦YµE�e©<�2¡s�?�Q­ ¶O�?�i¢k�Q� ��4�[�Q�:�s�Y 4 ?¢Q¿4Ð�¡s�º�:�o³�Y¡£�i¢S��¡u�Q���Q�d�<�£�iµP�E�4�c¬E�Y�®ªN�2�u�2�?�Q­ §?¡£¢i�A�4�Q�N�x�s�4­e [�Q�g�4�2�Y¡s�4�6¢A�4�?�Ç­Ä¡u¢"ªN�2�u�2�?�Q­²¶O�?�i¢i�Q�#�Q�N�Y�6¼ ��Y�?�Y¢T¿A ��4� 
-7 �W3$5 � W 7*9:9*9�7 � & =a�4�?� <�3�5EàH7:9*9*9)7 e�Eeà =��i�2¡
	 ( & � / �4¡£� %I�?�4¡s©T�<¢iµE�:¦<�Y�:¡s�Y�?�£�]¼ ��4�·�¸�<�=Ñ"�:�2¡£�E�?¡£�5 <43 * ( & =�� 5
� �»ß�� 7��Eä 305 � W 7*9:9*9�7 � & =�� 5EàH7:9*9*987�<(E�à�= ���$3 * ( * 7<ß <"E��?äS3 * * & =E¿ÏÁb�Y­P¡£¢�Y¡£�£¢N¼ ��4�le ��+��', ��� � E e8�

C
� 
 ,�� �"� f .eß��-� W ä \c\^\ .eß��-� d ä \
� à�E &�

A & W
d _ W�
/ & W

	 *4� * � � / \ .eß�� A W ä \c\c\ .eß�� A � d _0/ ä �
ÁC¡£� %I�?�4¡s©T�<¢iµE�:¦<�Y�:¡s�Y�?�£�Q��	 ( & � / �i¡s�?�d�6�Q�i�<�4�º�iµw�4��o �?¡£�Q�:¢Q¬?�¸�Y×Cª]¡½�Ô¡s�e�4�Q�"�£�2¢i¨2¢i�Q�	§4�4­e­P�C�E�4�ÔÐÀ�Y�4�z³�i�2�?�2¡s�?�u¡£�2�4©<�2¡£¢i�Q�)�4¡£� >i�4�4©Y¢k�Q�AÑ"�:�2¡£�E�?¡£�i�i�0�6�6¼ �<�4�4¡£�Q�:�Q�v¿
Ð�¡s�bµ?�:�¸�?�Q�U>:�2�4�Q­Ã�x�s�4­e [�Q�»�2¡s�?�UA¸µ6�u�6�d�Y�6¼S5 � W 7*9*9:9�7 �'& = # 5���=d¨Q�v¬ÛªNµE�4�2¡��L�£�2�4¡£�Y�£¡£�����2¡s�

¼>µE�i­e�<�£�2�g§?Î�­P�[µY�A¡£�i¢T¿=ÁC¡£� A¸µY�£�Y�)�?�2¡s×<¢>R��:� �L�H�4�2�h�x�s�4­e [�Q�?�Q¿ %z�4�(1É³I¢i�2�U:C�£¡£�2�Ø¡£�i¢d�¸�Â� 1�³I¢i�«¶ �6³
�i¢i�Q�c¬#�¸�<�g¡s���4�Q­
�x�½�4­® 4�Q�Ö�Y�6¼É¢o�:¡£¢i¢Q¬"µE�4�Q���v¬#¼I�<�£�£�g�2�gªN�Q�?¡u�6�Q�g�<�£� 1b¶O�?�i¢k�Q�e¡s���4�Q­
�x�s�4­e [�Q�
�Y¡s�?¢Q¿�%>�k¢05'+0(�& ++7/&8+0*�+F=O�4¡£�»¶)�Q�?�Y�»�4�Q�)¶O�?�i¢i�Q�c¬A�kµÕ�4�Â¢L�4�Q�¹�x�½�4­® 4�Q�F+ (�& + (�&8+0*�+ �¸�Â� Ó"�:µXo¸�
ß.+0(�& + 7�+0(�& ++7/&�+0*�+ 7��+7�� 7�9*9�9 ä2¿�:C�2�Y�Q�[�Q�v¬H�¸�6×L�6�6¼ � �Y�)�4�Q�P§?¢i�2�£�£� +®�2¡½�»�x�s�4­e [�Q�¥�[�2�Y¡s�4�Y¢Q¬·�iµ«¡£�i¢

hRh



�i�2¡s�hÓ"�:µXo¸� ß�� A ä A ��� µ�U`�Q�?�i¡£�2�Y¢i�£¡£�2�g�2¡s�?�b¶O�Y�i©Âµ�Uv³Z�x�2¢i¢i�A­P¡£¢º�Y�?�iµ?�i�?¡£�Q�:�Q�?�4�Q­ �Û�?�i¢S�Y�?��� ¿?ÁC¡£� ��x�4�Q�z³
�E�Y�?�Y�kªa�6�4�:�i�2�?�2¡½�?�£¡£�2�4©<�2¡£¢i�Q�«�i¡s�?�L�6�2�Y�Q�4�Q�¾�¸�4�:��� �

Ó"�Qß��
G
f � A !�� G _ W f � ��äHf d�

/ & W
	 *4� * � � / \ Ó"�Qß��-��� /�� W ä \c\^\ Ó"�Qß��-� d ä

Ó=�Tß��
G
f � !��

G _ W f � ��äHf à�E &�
A & W
Ó=�2ß��

G
f � A !�� G _ W f � �Qä

Áb�Y­P¡£¢g� ��Y×<¢«�i¡£�����£�2¡£�2�Y¢«�4¡u��ÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢��4�Q�:�2�2�4�?�Q�v¬x�¸�Y×��2¡s� �x�s�4­e [�Q�v¬A�4�Q�«­P¡£¢g�2¡s�?�Q­¶O�?�i¢i�Q� � A �[�2�Y¡s�4�Y¢T¬¸�2¡s�g¶O�?�i¢k�Q� � �x�Q�Y¢S� ��Â�u¢T¿% �i¢H�6�2�Y�Q�4�Q�v¬<�¸�Y×]�iµ<ªNµE�?�E�[�2¡��º�<�£�=�Y�?�2�b�4�2¡ + �	��>:�N�2¡s�0�x�s�4­e [�Q�d�[�2�Y¡s�4�Y¢T¬<�iµA¨2¡£�Q�6¢#�4¡£�2�·¼ ��4�·�4�Q��Q�:�i¢i�Q�®�4�<���Ä�i¡£���v¬?�¸�Y×x�Q�"� �µY���?�k¢i�Q�?��+ E
�A°N�<�k�Q�e�Q�6¢S� ��<�£¢Q¿<ÁC¡£�xÆ\�?�iª]¡½�k©E�4�?�Y�Q�®�4¡£�2�i�Q�N°"�2�4¡½�?�?�4�?�d�Y�6¼�4¡£�bÐÀ�Y�4���i���?�2¡s�?�£¡£���4©Â�2¡u¢k�i¦Y�Q�:¢i�2¡£�s�4�4�g�k�2¡½�?�2�CÓ=��µXo¸�£���k¡½�?�)�Y�4�Q�aµ�U`�Q�?�i¡£���6¢i�£¡£���¾¦Y�Q�i�4�<�2�?� ��<�i�i¡£�E�4�Y�c¬EªN�Q�4�+ E��b�?¡s�4�:�2¡£���?�Q�?�«�E�:µE×j¡£�i¢Q¿?ÁC¡£�AÐÀ�6�4�:�i�2�?�2¡½�?�£¡£�2�4©<�2¡£¢Q¬¸�¸�6×b�2¡s�g�x�s�4­e [�Q�h­P�Q�4�N�<�£��,h°N�<�i�Q�	�Q�6¢S� ��<�£¢Q¬¼ ��Â�u�£¢x�2Í� [µE�?�Q�6¢i¡£�2�u�·¡s� ,·¬¸�4�?�«�4¡u�wÆ\�?�k¢ ��Y�?�4�C¨2ªº¡£�i�2�?�Q�g¨2ªN�2¡H�x�s�4­e [�Q�h�k¡½�?�«¢:Î� ?¡£�i�2�?�Q�:ªN�2¡£�i�b�i�Q�4�a¦E¡£�2��E� �µE×Â�Q���Â�u�x�4¡£�b�Q�:ªº�Y��¢i�2¢i�CÜ ��Y�?�Y�w�2¡½�?�2�C�x�s�4­e 4�Q�v¿Ð�¡s�CªNµY�£�£�Q�À�?�4� �/f ß � � ä � ���«�¸�4�:���¹�2¡s�?� Av�Y­P¡£�£¡£�Ç�4�4�Y�4� ��6�?�Y¡£�Y�Q�PÓ·µY¡£�i�iµE�6³I¦Y�Q��¢i�2¡£�u¢k�Q�4�`�6¼I�<�£�£�:³¦V�Y��¡½�6�?�u�Q� �� f ß �� � ä � � �Õ­Ä¡u¢1C � � f C �� � �6 4 4�:µ<ÍE¡s­P¡£�Q�:�Q�v¿x¶O�Y�Ø�[�Q�<���6¢i�Y¬]�¸�Y×��Y�?�4�Q�:�Q¬x�<�£�h�2�
�4�2¡dß�� � ä � �����4�Q�PAv�<�£�A¡£�i¢T¬ � 
 , � �
� �4�?� � 

� � & � ¡>¿i�4¿N�Y�?�2�»�¸�Y�4���i¢kµE�2�4�<�i¢i¡£�i�2�¥�6�4� ��Y�?�Y¡£�À�k¡½�?�`¬NªN�Q�4�e � ! +�E��'! �¥¤ \ ß e E»àQäN�6¡u�£¢Q¿ A ��4�N�4¡£�bÆC�YªN�Q�?�¸�4�?�	�4�Q�º´º�?�Q�6³Z§?¢i�2¡s�6³I¶)�2¢S�?µ?�4�e�i�2¢i¨2�Q�	ªº¡s�]�¸�Y�?�Q�

	�� 
 , � �
� �Qf 5�+ EO¤¸ß e�E¥àQä�7:9*9:9 7�+ Z ¤¸ß eFE�àQä = �$5EàH7:9*9*9)7 ��= 9
±Y�2�4�2� � � ¡£�i¢=¦6µE�hß � � ä � ���������� �4�4�Y�4� ��Y�?�6¡u�Ï¿YÆC�?��Úº�?�2µE���Q­�àcO4¿ÌÆ»¡½�	°N�Y�i�[µE�4�,7�/·}<�  vß:àQáYáY¤6äv¼>µY�£�Y¢=�<�£�iµF�

��� < ß - ß �Pä�7 - ß ��bäiä �>���� �%�%!�%�%! �� C � � \ C
� # Z ���� � �"!� @A �%�"! �� C#ß � � \ �+#4ä
A ��4�N�4¡£�b�Q�:�k¢i�b§4�4­e­P�w�Q�i�4�<�£¢i�Q�gª]¡½���
���� �%�"!�%�"! �� C
� � \ C
�(#� ß?, ��� �QE e Z àQä \ ßÉË ß e�E»àQä Z àQä \

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

/ &�� 	 *4� * � � / � .����-����������� .����-� �  *) / � �-,. /021
35456�783�6:9<;�1
7>=?3@1
AB3�6<A!CDA!3�E<A%F�9<GH3@1�F�9?F�;:IKJ@EML<F�98N-3@C#3@1*6�1
7<3-OB3�6�1
7<35P�1
A!3@CQ98RTSU68VW9<6�7X;:6�F
YZ6�F:3'[<\�6]^7<1"G�A�L_GH3@1ZF:3�6�3�6�`'9<6�F:3�a�3�=<AD3cb�;dGH3�I�e;�J@=<C!1
J@E<AD1f783�6dC!1"6�F�g%hi1"I27<3�E�3�6�9<G:3�IjF�9�[<\>6k9<;�C�L�F�9<Nmlon@p@qC!3�E:Ir7>IK\>Ns1
C!A�L�;:6�F�F�9<NsF:1
3t`r9<6�F:3�a�3�=<A!3-V�\<u
7<u
1
JvE�b�;w[<3�I!6:9?J@E�u�e9?C!C!1
7<3�6wC!1"6�F�gx-e;:Ik�
+<y�zW� �{ ���?y��:�|R|1
Ad} + & �:} ��~ &�$ 7<1
u
A��Z� � 
 ,�� ( � � 
f� � �3� � {�� g�x5e;:I
F:1
3d�Z3�I�3@JvE:6�;:6�7	[<\�6� ��� �o�&+#/� ���� �Z� � � � #��2G:ID9<;�JvE8A2;:6�C�9?u
C!\�6>;:I-F:3�I-xM9?u
u5} + & �:}M����~Ky�������y�����~ &�$ ���|b�;�1"68A!3�IK3@C!CD1f3�I�3�6Mg�<�



P�3@1�\�g!�-gDF�gKSXgM�|�d� +���~Ky������Ky2+��	����~ &	$ ���>g�0�9<6:6m781fu
Ac� VW9?u
u
C5F:1
3�P�1
A!3@C4+X;:6�Fd�|6�1
JvE8A2b�;�6:98E�3X9<RS268V�9<6�7 \>F:3�I'Y�6�F:3�[<\�6m] u
1
3@7<3�6:����#� � 
 ,�� �3� � � 
f� � ( � � { �
� 
 ,�� �3� � .�� � ( ��������� .���� (  "�%�� �%$Q& &�
) &�� � �

/ ��8 ��� 	 * � *#� � ,�� /  
) � ) / � .���� ) � / ����������� .���� ) � / � � ) ,�)H ��
�  
)M�

�
9 &�,�� /  *) � 	 * � *#� � 9 � .���� ) ����������� .�� � ) �  
) 9 ��	 �

%�CDA�� { ~KL�C!\�E:9<GH32F�9?C
	�u
3@3�IK3��ZI�\>F�;:=8A�
 .���� ) � / ����������� .���� ) � / ����)� "��1*6wF:1
3@C!3�I��2u
3@1
J@E>;:6�7
F:3�6
hd3�IKA$ g:Y#C V \<u
7<A-9?u
C!\��
���� �%�"!���� �%�%! �� �#� � �m� � # ��� �j�>��l n@p@q & ~�� $ � &��3&�� �
� 
 ,�� �3� � &� ( &�� / 
  
)M� �� � &M .���� ( � ������� .�� � (  �#�

� � $'& &�
) &�� � �

/ ��8 ��� 	 * � *#��� /  
)���) / � .�� � ) � / ���@������� .���� ) � / ����)� "�
�  *)+�

�
9 & /  *)�� 	 * � *4��� 9 � .�� � ) ����������� .���� ) �  *) 9 � 	 �� 0�9<GH3@1_1
C!A$+t3@1*6�3
G:3@u
1
3�G�1f783m7>9<6�b@3���9<E�u%b@O'1
C!J@E�3�6��>~Z;:6�F�l�n@p@q & �>~Kg �rhi1*I2R�e;�C!C!3�6kE�1
3�I2O'1
3@F:3�I��C!A�9 A!A { C!JvE:I�3@1*GH3�6ML�F�9 O'1"I'`'986�F:3�a�3�=8A!3s[<3�I!6:9?J@E�u�e9?C!C!1
7<3�6Mg�! #"%$;:&"' #(' hi1*IrG:3@A�I!9 JvE8A!3�6
6>;:6wO'1
3@F:3�IBF:1
3XG:3@1
F:3�6��Z3@1
C*)�1
3@u
3c9<;�CBS2G�C!J@E:6�1fADA,+2g $ g�x e;:I�-�-.-�-.-�-�-#/3�I!E:9?u
A!3�6
Or1*I

���10'� - � �|�@y - � ��X�!��� ��lon@p@q & 2 �%��� � �43 $�65 � ? � �2�>��lon@p@q & 2 �#�43 $�15 < � 2 �63 $�75 < � � y �<�<��8�8 �:9��hi1"I-3�I!E:9?u
A!3�6�V�e;:I-F:1
3@C!3@C�;d;�C!A!3�I-9?u
C!\�3@1*6 C!JvE�u
3@J@E<AD3�IK3@C�YZIK783�G:6�1fC|9?u
C�1"6kS2G�C!J@E:6�1fADA�+2g $ go021
3@C�u
1
3@7<A6�1
JvE8AZF�98I!9<6ML?F�9<N-F:3�I�<�\<A�9?u
[�9<IK1"9?AD1f\�6�C�9<G�C!A�986�F�b@O'1
C!J@E�3�6 - � ���#;:6�F - � ��X�%7>I e\>N?3�I%O�e9<I�3 9 ufC�b@O'1
C!J@E�3�6- �>= �2;:6�F - � �= �@g�0�9mF�9?C!; ;�CDA!3�I�=?3@1"6�3 e45GH3�IKu"9�)�):;:6�7<C�Rwe\<7<u
1
JvE:=?3@1
A!3�6iE:9?A�LM7<1
ufA�6Me9<Rtuf1
J@E?= { �;:6�F - � �=k� { - � ��|�@g�hi1"I-E:9<G:3�6�F:3�6�<�\8A�9?u
[�9<I�1*9 A!1
\>6�C�9<G�C!A�9<6�F�3@1"68VW9?JvE 7>I@e\>GH3�I59<G�783@C!JvEMe9 A!b@A�L:F�95	 � �7>I@e\�N?3�I�1fCDA59?u
C#	 � g>021
3@C2G:IK1"6�7<A-1*R x+9?u
u
3�[<\�6m6�1fJ@E8A�e;:GH3�IKu"9�)�):3�6�F:3�6�;d;�C!AD3�I!6m6>;:IA@59?J@E8A!3@1
uf3<ghi1
3�C!1
3�E<A23@C�9 ufCD\�9<;�C�LoOQ3�6:6 O'1"I-F�9?Cce;:G:3�IKu"9�)�)H3�6�F:3B;d;�C!A!3�IDC { -�/.EGF.-�/�E�FmG:3@A�ID9?JvE8A!3�6�H
Y#C7<1
u
A'F�9<6:6 	 *�*-� / { � V�e;:I�I �{ �c;:6�F 	 *�*�� J { $ g�0�9<I!98;�CZV�\<u
7<AK�
� �10 �%L2� �X�@yMLU� ��|�!��� ��l n@p@q & 2 �#�@� � �
NPO $�7Q < �SR $r& O $�6Q J�T�U /

�2�o��lon@p@q & 2 � �1O $�6Q�V � R $B& O $�7Q JWT �
� �



� N�� � O $�6Q V � � � O $�6Q V � R $B& O $�7Q J�T�U� � y �<�<��8 �r�:9
hi1*I-3�IDE:9?u
A!3�6d9?u
C!\m3@1"6 F:3�;�A!u
1fJ@E�G:3@C!C!3�I�3@C�`B3@C�;�u
A�9?A|9?u
C�R|1
A�F:3�R S26�C�9?A!b|1"6kS2G�C!JvE:6�1
A!A +2g $ gohd3�6:6R�9<6 C!1
JvE 9 ufu
3�IKF:1"6�7<CwV�e;:I F:1
3dP�A!3@u
uf3�6T9<;8V�F:3�I 0�@'S^1"6<A!3�I�3@C!C!1
3�IKA�L�OB\ ;d;�C!A!3�I
G:3@781*6:6�3�6MLrC!\ RX;:NR�9<6�E�1f3�I��K3 6:9 JvEiP�b@3�6:9<IK1
\	6�\�JvE OB3@1fAD3�Ic;:68A!3�IKC�;�J@E�3�6ML'R|1
A
OQ3@u
J@E�3�I
h 9<E:IKCDJvE�3@1"6�u
1
JvE:=?3@1
AkOB3@u
JvE�3;d;�C!A!3�Is1"6��-u";:R�)H3�6	9<;8V�A�IK3@A!3�6ML�F:1
3�R|1
AX3@1"6�3�R GH3@C!A!1"R�RsA!3�6�9<6�F:3�IK3�6 ;d;�C!A!3�I|G:3@7<1"6:6�3�6MLZ;:6�F�\>GF:1
3 CDA!\>J@E:9?C!AD1fCDJvE�3�SUG:E e9<6�781f7�=?3@1
Acb@O'1
C!J@E�3�6�� ;:6�F F:3�6 �ZIK\	��uf3�6�F:3�I
�-u";:R�):3�6 V e;:I�F:1
3
��3@OB3@1
u
1
7<3x+I!9 7<3@C!A!3@u
u";:6�7c[83�I!6:9?J@E�u e9 C!C!1
7>G:9<IB1
C!A�g
�
��� ���������������� �"!
# �%$'& �(�*) + ��� �-,"�*�.+0/1���2,�354 �S5u
C�3�IKC!A!3�R S26<OB3�6�F�;:6�7<C�G:3@1
C*)�1
3@u|V�e;:I
F:1f3 1*6 F:3�6iSUG�CDJvE:6�1
A!A!3�6 +2g $ ;:6�F +2g ��F�9<IK7<3@C!AD3@ufu
A!3�6 S )76):IK\98>1"R�9 A!1
\>6�3�6�[<\>6�= F�;:I�JvE;:= G�b@O�g�[<\>6<� F�;:IKJ@E=:�^OQ3�6�F:3�6 O'1"I|;:6�Cc6�;:6d3@1"6�3�R =8u"9?C!C!1
C!J@E�3�6�ZIK\�G�uf3�R�9<;�C|F:3�R���3�IK3@1
JvE�F:3�Isb�;8V!e9?u
u
1f783�6	P�3?>:;�3�6�b@6�; ;�CDA!3�I|b�;�;:6�F [<3�I�7<u
3@1fJ@E�3�6�1"6�F:1
3@C!3�RA�-\>676A!3?8�AZF:1
3��%\<1
C!C!\>676v��+Bu";:R�)�1"6�796��KS�)�):IK\98>1"R�9?AD1f\�6cR|1
AB3@1"6�3�IB=<u"9?C!CD1fCDJvE�3�6
S�)�):IK\98>1"R�9 A!1
\>6Mg�+'E�3�676�P�A!3@1"676SUG�CDJvEMe9?ADb�;:6�7<3�6mC*)�1
3@u
3�6dE�1
3�I!GH3@1 =?3@1"6�3s3?8#)�u
1
b@1
A!3c`B\<u
u
3<goh 1"Ir7<3�E�3�6
F�9�[<\>6m9<;�C�L:F�9<N|F:1
3 <�\<A�9 uf[?9<IK1"9B6A!1
\>6�C�9<G�CDA�e9<6�F:3XE�1"6:IK3@1
J@E�3�6�Fd=<u
3@1"6�C!1"6�F�ghi1"I5GH3@F:1"6�7<3�6�1*6�F:1
3@C!3�R S2G�C!J@E:6�1fADA5F�9<ID9<;8V�LHF�9<N|F:3�Ir0�@'SC6�P�A�I!9<6�7
] R|1
A53@1"6�3�R ; ;�CDA!3�IED {�GF � y������KyHF  ��G:3@781*6:68A�g:@59 JvEjO'1
3@[>1
3@u
3�6��B9?C!3�6sA�IK1
A!A�b�;:R 3�IKCDA!3�6�;d9?u?F�9?C&;d;�C!A!3�IJI { �LK � y������!y@K  �.M{ D9<;8V HON�CDA'D 3@1*6|`BS��#0.6 ��IK1"R|3�I#;:6�FPIiF�9?C%F�9?b�;�7<3�EMe\>I�1f783(�-\�R�)�u
3�R|3�6<A�L�C!\2=oe\>6:6<AD3�62O'1"I#9<;�J@E-VWI!9?7<3�64�	 hi1
35u"9<6�7s1
C!ABF:1f32= e;:IKb@3@C!A!32�B9<6�F:3<L>9<6tF:3�IZ3@1"6�3-7<3@7<3�GH3�6�3��-\.)�1
32[<\�6QD G:3@A!3@1
u
1
7<A'1
C!A*H:
-hi1"IQ= e\>6:6�3�6F:1
3@C!32x+I!9 7<359<;�J@Ec9 ufCOR#\>I�e;:G:3�IKu
3@7>;:6�7|V�e;:I#F:1
32xMI!9?7<356:9 JvE F:3�ISR#3�IKA!3@1
u";:6�7�F:3�IOT#e9<6�7<3-[<\>6
U?VXW?Y[Z]\_^a`cbed�B9<6�F:3�6�9<;8a_9?CDC!3�6MgY uf3@7�9<6<AD3 ;k3@A�E�\�F:3�6ib�;:I��Z3�I�3@JvE:6�;:6�7	F:3@CkYZIKO'9<IKA�;:6�7<C!OB3�IKA!3@C
[<\>6gf�hji � { Rt1*6��lki�nm �]PoK)� ��� { K��vy������Dy�]Po { K@ �p�+6�F:3@A�R�986mG:3@1#PMg 6]qXgo`2g%T�1 � $ �<� � �@g8021
3�3�IKb@3�;�7<3�6�F:3|xM;:6:=<A!1
\>6wV�e;:IBF:1
3
R#3�IKA!3@1
u";:6�7c[8\>6rf h�i E:9<GH3�6ts�g:4sg��23�I!GH3�IQ;:6�F�PMg 6]qXg:`2guTM1Q� $ �<� $ �#E�3�I�7<3@u
3@1fAD3@A�g:hd3@1
A!3�IK3�` 3@C�;�u
A�9?A!3b�;ke;:G:3�I�u*9G)�):3�6�F:3�6B;d;�C!AD3�I!6|1"6|b�;8V!e9?u
uf1
7<3�6
xo\<u
7<3�6v�+6�F:3@AQR�9<6 G:3@1%T g9w�g.�s;�1*G:9 CQ;:6�F
SXg:; g[x-F:uzy�b�=?\� $ �<� $ �@g � 021
3Z4-6<AD3�IKC�;�J@E>;:6�7<3�6j1"6�F:1
3@C!3�6tF�IK3@1>S2I!GH3@1fAD3�6XGH3@b@1
3�E�3�6�C!1
J@E|6�1fJ@E8AZ9<;8V+R|\<u
3�=�;�u*98IK7<3�6�3@A!1
C!J@E�3SU68OB3�6�F�;:6�7<3�6ML%1"6�C�G:3@C!\�6�F:3�IK3mO'1"IKF 6�1
J@E<A|[<\>ID9<;�C!7<3@C!3@ADb@A�L�F�98NmF:1
3 �ju
1f3@F:3�IsF:3�I!��;8V�9 ufu
CKV�\<u
7<3
7<3�6:9<;[>1
3�IB��;�CDA�e9<6�F:3�E:9<GH3�6MgBSU;�J@E F:1
3d6>;:6 V \8uf783�6�F:3�6 4-68A!3�IKC�;�J@E>;:6�783�6	CD1*6�F�F:1"IK3�=<A�98;8Vj9?u
u
7<3�R|3@1"6�3�IK3P�b@3�6:9<IK1
3�6 e;:G:3�IKA�I!9?7>G:9<I g �hd3�6:6
Or1*I F:1f3�R#3�IKA!3@1
u";:6�7cF:3�I ; ;�CDA!3�I{6#\>F:3�IBF:3�IC�-u*;:R ):3�676|�-\>67��7>;:ID9?A!1
\>6k9<;8VZ] 1"6mF:3�IB1"6B+2g $G�b@O�g
+2g �kF�9<I�7<3@C!A!3@u
u
A!3�6 h 3@1fCD3 9G)�):IK\98>1"R|1
3�IK3�6ML�C!\d3�I!E:9 ufAD3�6	Or1*I 9<;�JvE S )�):I�\l8�1"R�9?A!1
\>6�3�6 V�e;:I|F:1
3
R#3�IKA!3@1
u";:6�7d[<\>6<f0h�i'g�hi1"I2OB3�IKF:3�6kF:1
3@C!3
S�)�):IK\98>1"R�9?AD1f\�6�3�6 R|1
A|9?C}y:R�)�A!\<A!1
C!J@E�3�6d��3@A�I!9 JvE8A�;:6�7<3�6b�;P~u� � { �ZI��Lf h�i { lM�B[<3�I�7<u
3@1fJ@E�3�6Mg021
3pR#3�IKA!3@1
u";:6�7
[<\>6
f h�i EMe9<6�7<ABF�9�[<\>6
9<GML�\>Gm;:6�FmO'1
32OB3@1
A��-\.)�1
3�6mF:3@C�;d;�C!AD3�IKCEI ;:68A!3�IK3@1"676� $



9<6�F:3�I�;:6�F�R|1
A(D e;:GH3�IKu"9�)�):3�6�= e\>6:6�3�6Mg�0�9?b�; 3@1"6
b�;:6 e9?J@E�C!AZ3@AKO'9?C�):98I!9?F:\98|3�IKC!J@E�3@1*6�3�6�F:3@C-�Z3@1
C*)�1
3@u �
�! #"%$��&"' #( hd3�6:6|R�986-3@1*6�3
;	e;:6�b@3ZCD\<u"9<6�7<3ZOr1*I�V A�L�G�1fC#F�9 C6;d;�C!A!3�I�������	�
�������	�
�
�������
�
������Z9<;8V�A�IK1
A!A�LC!\mG:3@A�I e9?7<A'F:3�I2Y�IKO'9<IKA�;:6�7<CDOQ3�I�AZV�e;:I-F:1
3�G:3�6Me\<A!1
7<AD3XS26�b�9<E�uZ9<6wh e;:I V 3�6 $ 8 gjN�C!A�R 9<6�E�1"6�7<3@7<3�6 9<;8VF�9?CD;d;�C!A!3�I�������	�
�
�������
�������	�
�
������|9<;�C�LoC!\�R|;:NcR�986mF:1
3�;	e;:6�b@3|1*6 YZIKO'9<IKA�;:6�7c� � R�9?u%OQ3�I�V 3�6MgY#1"6�32xo\>I!R|3@uMb�;:IB��3�IK3@JvE:6�;:6�7
C!\<u
JvE�3�IBY�IKO'9<IKA�;:6�7<CDOQ3�I�A!3'O5;:IKF:32[8\>6cPMg 6]qXg:`2gjT�1 � $ �<� � ��G:3@C!\�6�F:3�IKC3@u
3@7>9<68A5G:3@Or1f3@CD3�6Mghi1
3t=�9<6:6dR�986�CD1fJ@E�F:1
3cIK3@u"9?A!1
[k7>IK\>N 3�021 a�3�IK3�6�b|b@O'1
C!JvE�3�6 F:3�6dG:3@1
F:3�6dY�IKO'9<IKA�;:6�7<CDOQ3�I�A!3�6m3�I{6=8u e98IK3�6�H2021
32h 9<E:I�C!JvE�3@1"6�u
1
JvE:= 3@1fA�LMF�9<NsF�9?C
; ;�CDA!3�I�C!\?V�\>IKAQGH3@1�F:3�6
3�IKC!AD3�6
[>1
3�IBh e;:I V�3�6�3�68A!C!AD3�E<A�L81
C!A6:9?A?e;:I�uf1
J@E�V�e;:I5GH3@1fF:3 ;d;�C!A!3�I-7<u
3@1
J@EMgMhd3�6:6dR�9<6�F:1
3�;	e;:6�b@3|C!J@E�\>6kl�� 7<3@OB\>I V�3�6�E:9?A�� V�e;:I2l����<� L;:6�FmF�9?C5GH3@A�IK3�a�3�6�F:3�;d;�C!AD3�IQG�1
C�E�3�I-6�1
JvE8A29<;8V 783@A�IK3@A!3�6 1
C!A�L:C!\ 1fCDA'F:1
3�h 9<E:I�C!JvE�3@1"6�u
1
JvE:= 3@1fA�LMF�9<N|F�9?C;d;�C!A!3�IB1"R 6Me9?J@E�C!A!3�6�h ;:I�VZ[<3�IK[<\<u
u
C!A�e986�F:1f78A2O'1"IKF�L�1"R xM9?u
uf3 F:3@C2b@OQ3@1
A!3�6 ;d;�C!A!3�I�CU=8u
3@1*6�3�I gM021f3���3@6F:1"6�7>;:6�7�LoF�9<N F�9?C,;d;�C!AD3�I5G�1
C�E�3�I26�1
J@E<A�9<;8V�7<3@A�I�3@A!3�6m1
C!A�LMG:3@F:3�;�AD3@A�6Me9<R|u
1
JvE�1"6�C�G:3@CD\>6�F:3�IK3<L�F�98N�F:1
3h e;:I V�3cl & ��yXl & � y|l & ��;:6�F l & $ b�;�C�9<R�R|3�6�djVXW?Y[Z F�9?C ; ;�CDA!3�I�G�1
u
F:3�6Mg#021
3@C!3m�Z3@F:1"6�7>;:6�7[<3�I!=8u
3@1"6�3�IKA�F:1
3
h 9<E:IKC!J@E�3@1"6�u
1fJ@E:=?3@1
A�F�9�V�e;:I@LMF�9<N
F:3�Ijh ;:I V'l & ��������	 ;:6�FdF:3�Ijh ;:I V'l &i$


���� �O'9<I@LoO'9?CO��3@F:\�J@Ek3@1"6�3 6�\<AKOB3�6�F:1
7<3c��3@F:1"6�7>;:6�7dF�9�V�e;:I-1
C!A�L�F�9<N
F�9?C�b@OB3@1
A!3�;d;�C!AD3�I21"R���l � $ �{6WA!3�6h ;:I V#[<3�IK[8\<u
ufCDA e9<6�F:1
7<A'OB3�IKF:3�6m=�9<6:6Mghd3�6:6 R 9<6 �K3@OB3@1fu
C�F:1f3 uf3@ADb@A!3�6i[�1f3�I
h e;:I V�3kF:3�I ;	e;:6�b@O5;:I a�\<u
7<3 GH3@A�I!9?J@E8A!3@A�L�C!\ 3�I!EMe9?u
A�R�9<63@1"6�3B;d9<I!=?\?a 6|�-3@A!AD3 9<;8Vs��������	�
�
���� �<� J L ;:6�F�3@C�G�1f3@AD3@AcC!1
J@E V \8uf783�6�F:3 NW68A!3�I ):I�3@A�9?A!1
\>6�9<64�#P�\dO'1
3C!1
J@EmF:1
3�;d;�C!A!3�IBF:3�IpT e9<6�7<3��oL�F:1
3�R|1
A5F:3�R ;d;�C!AD3�I!������	�
�
���� �"
�������	�
�
���� � e;:G:3�IKu"9�)�)H3�6d=oe\>6:6�3�6ML7<3@7<3�6�CD3@1fAD1f7
G:3@7Me;:6�C!AD1f783�6ML�G:3@7Me;:6�CDA!1
7<3�6mC!1
J@Em9<;�J@E
F:1f3�;d;�C!AD3�I@L�F:1f3�= 3@1*6�3 e45GH3�IKu"9�)�):;:6�7<C�Rwe\<7<u
1
JvE:=?3@1 6A!3�6dRt1fA|F:1
3@C!3�R ;d;�C!A!3�IsE:9<G:3�64�%hd3�6:6�O'1"IjF�9<I!9<;8V5G:3@F:1"6�7<3�6ML�F�9<NwO'1"I�783�I!9?F:3c6�1
J@E<A|1"R ��;�C!A�9<6�F
������	�
�
���� �"
�������	�
�
���� �cC!1"6�F�L#[83�IK7>I@e\>N 3�I!6dOr1*I F:1
3�h 98E:IKC!J@E�3@1*6�u
1
J@E:=?3@1
A�LBF�9<N�O'1"I�9<;�J@E b@OB3@1'P�1
A!3@CC*)Me9?AD3�IQ6�1
J@E<A-1"R ��;�C!A�9<6�F#������	�
$
���� ��
%������	�
$
���� �5CD1*6�F�gY#1"6�3c986�F:3�IK3c��3@A�I!9?J@E8A�;:6�7<C!OB3@1
C!3|1
C!A�F:1
3|V�\<u
7<3�6�F:3���h 3�6:6�F�9 C�;d;�C!A!3�I�������	�
�
���� �"
�������	�
�
���� �1"6
3@1"6�3�I�; e;:6�b@O5;:I a�\<u
7<3-[<\<u
u
3�6�F:3@A-O'1"IKF�L:C!\|1
C!ABF:1
3�h 9<E:I�C!JvE�3@1"6�u
1
JvE:= 3@1fA�LMF�9<Ns3@C'b@OB3@1+h e;:I V�3-C*) e9?A!3�IO'1
3@F:3�I2[8\<u
uf3�6�F:3@A|O'1"IKF�L�I�3@u*9 A!1
[ E�\�J@EMg�hd3�6:6dE�1"6�7<3@783�6dF�9?C�;d;�C!AD3�I&������	�
�������	�
'
�������
$
������m9<;8V�6A�IK1
A!A�L�C!\�=�9<6:6 F:1f3@CD3@C�;d;�C!A!3�IrVWI e;:E�3@C!A!3�6�Cs[>1
3�Ish e;:I V�3XCW) e9?A!3�I-O'1
3@F:3�Is[<3�IK[<\8ufu
C!A e9<6�F:1
7<A�OB3�IKF:3�6MgM023�IYZI�O 98IKA�;:6�7<C!OB3�IKA%F�9�V�e;:I@L�O'1
35\ V A�F�9?C
; ;�CDA!3�I#1"6
3@1"6�3�IBx�\8uf7835[<\�6�lB;	e;:6�b@O|e;:I V�3�6 [<\<u
u
3�6�F:3@A5O'1"IKF�L81
C!A
�K3@F:\>J@EsV�e;:IQGH3@1
F:3�; ;�CDA!3�I5��l & � ��( $ 8 � Or1f3rV�e;:IZ9?u
u
3�;d;�C!A!3�I%F:3�IOT#e9<6�7<3D�>�@g?0�98E�3�IZR�e;�C!CD3�6�F:1
3p�-u*;:RQ6):3�6MLBF:1
3d9<;�Cm3@1"6�3�It�-\.)�1
3d\�F:3�ImR|3�E:IK3�IK3�6 e;:GH3�IKu"9�)�):3�6�F:3�6 �-\.)�1
3�6i[<\>6)������	�
�
���� �"
�������	�
�
���� �G:3@CDA!3�E�3�6ML�1"6�YZIKO'9<IKA�;:6�7XCD3@ufAD3�6�3�I'[<\�I!=?\>R�Rt3�6ML>9?u
Cp�-\.)�1
3�6m[<\>6�������	�
%������	�
$
�������
$
������:g
*,+.-/+10 243�3�576�8�9;:=<?>7916A@CB�6A@ED h�i :=9F>#GH91IKJML4B�6A@ONP Q�@�RSNThi1"I-7<3�E�3�6d1"6kF:1
3@C!3�R^S2G�C!J@E:6�1fADAXF�9�[<\�6 98;�C�LMF�9<NmOr1*Is;:6�C�1"6 3@1*6�3�R^P�b@3�6:9<IK1
\dG:3@�+6�F:3�6ML#G:3@1�F:3�R
UWV 0B�%L =ky L := �B;:6�F UWV 0'�%LS�QyML :�|�'E�1"6:IK3@1
JvE�3�6�F =8u
3@1"6mC!1"6�F�ghi1"IZOB3�6�F:3�6m6�;:6
b�;:6Me9?J@E�C!ABF:1f32S�)�):IK\98�1*R 9?A!1
\>6
[<\>6 = F�;:IKJ@E := 9<6Mg�0�9<G:3@1M7<3�E�3�6 O'1"IB[<\�6|F:3�I;d;�C!A!3�I!Rt3�6�7<3��PC �@y*C / � { �lDsyHIt�X9<;�C�gohi1*Ir3�I!E:9?u
A!3�6k9?u
C2S26:9?u
\<7<\>6wb�; f h�i F:1
3���;8VW9?u
ufCD[�9<IK1"9<G�u
3
fYXZhji � { R|1"6��lk � m � :=#[ o�\ /�]_^ � �>g%hi1*I 7<3�E�3�6 F�9�[8\>6 9<;�C�L#F�98Nd]�E�1"6:IK3@1
J@E�3�6�F u"9<6�7�1fCDA�L#C!\� �



F�9<N�F:3�I
x+9 ufu��%o?� := [ o$\ /�] {�� [<3�ID6:9?JvE�u�e9?CDC!1
7>G:9<I
1
C!A�gEf XZhji 1
C!AmF�9<E�3�I
783@\>R|3@A�IK1
C!J@E�[<3�IKA!3@1
u
Amb�;:R�#9<I!9<Rt3@A!3�I
�ZI�� := [ o$\ /�]�^ � � { $B& � )�� [���� ]
	�	�	 � [��

 ] �����GK��!�����������GK@ �@g�0�9XGH3@1�F:3�IBS�)�):IK\98>1"R�9 A!1
\>6m[<\�6= F�;:I�JvE := F:1
3 e4-G:3�I�u*9G)�):;:6�7<C�Rme\<78uf1
J@E:=?3@1
A!3�6mb@Or1fCDJvE�3�6 F:3�6�;d;�C!AD3�I!6�6�1
JvE8AQGH3�I�e;�J@=<C!1
J@E<AD1f78AZOB3�IKF:3�6MLC*)�1
3@u
3�6�F:1f3@CD3cG:3@1�F:3�IpR#3�IKA!3@1
u";:6�7k[<\>6 fYXZhji 3�GH3�68V�9 ufu
C�=?3@1"6�3m`B\<u
u
3<g NW6�C�G:3@C!\>6�F:3�I�3c7<3�E8A�9<;�J@Ed6�1
JvE8AF:1
3X��3@F:1"6�7>;:6�7m3@1"6ML�F�9<N ] R|1
A'F:3�R ;d;�C!A!3�IOD�G:3@781*6:68A�g@-;:6�9<I�7>;:R|3�68A!1
3�IK3�6mO'1"I-R|1
A��
g:hi1"I59�)�):I�\l8�1"R|1
3�IK3�6 � F�;:IKJvE :�cgo021
3X��3@F:1"6�7>;:6�7�LoF�9<Nc] R|1
A3@1"6�3�R ;d;�C!A!3�I�D G:3@781*6:68A�L e;:GH3�IKC!3@A!b@A|C!1
J@E�1"6��e� [ ��\�� ] { $ � G�b@OsgZ� :� [ ��\�� ] { $ � ;:6�Fi� :� [ � \ /�] { � �>gY#C�783�6�e;�7<Ac6�1
JvE8A�L#F:1
3kP�1fAD3@Crk�b�; G:3@A�I!9 JvE8A!3�6ML�V�e;:ItF:1f3 � :� [ o�\ / ] ^ � ��7<1
u
A�L#F�9d9<;�J@E �-u";:R�):3�6ML�F:1
3R|1
AQD G:3@781*6:6�3�6ML%3@1"6�3t�-\.)�1
3c[<\�6 I 3�68A�E:9?u
A!3�6 =�e\>6:6�3�6Mg�021
3�h 9<E:IKCDJvE�3@1"6�u
1
JvE:=?3@1
A�L F�9<Nm3@1"6dR|1
A�DG:3@7<1"6:6�3�6�F:3�I �-u*;:R ):3�6i3@1"6 ;d;�C!A!3�IPI�3�68A�EMe9?u
A�L 3�6<A!CW):IK1
JvE8AcF:3�R YZI�3@1f7�6�1fC�LBF�9<Nk1"6�C!3@1"6�3�R �ZIK\9��u�
� ( � ( ��� GH3@1 R#3�IKu"9?C!C!3�6
F:3@C,��;�C!A�9<6�F:CEDiF:3�I e4-G:3�IK7>986�7vD��AI L:;:6�F�6�1fJ@E8A�D����ML�C!A�9?ADAc�+6�F:3@A�g<021
3h 9<E:IKCDJvE�3@1"6�u
1
JvE:=?3@1
AsF�9�V�e;:I 1fCDAK�
� � { ��I��
��� { Ic}����-)M� { D-��ZI��
����M{ DX}����-)M� { D-� { �  *)M���� �! h�i \ � �ZI��GK � ����������� �ZI��GK@ 
�$'& �  *)+�"#� �$ h�h \ " �ZI@�GF " ���v����������I@�GF> �021
3@C#1fCDA#1*6�C�G:3@C!\>6�F:3�I�359<;�J@E2F:1
3'h 9<E:I�C!JvE�3@1"6�u
1
JvE:= 3@1fA�L<F�9<N-7<u
3@1
J@E�1"6|F:3�R 1"RT3�IKC!A!3�6|P�1
A!3'G:3@781*6:6�3�6�F:3�6

�-u";:R�):3�6�3@1"6 ;d;�C!A!3�IOI 3�6<A�E:9 ufAD3�6
1fCDA�g�h 1"IB783�E�3�6
[<\>6 3@1*6�3�R P�b@3�6:9<IK1
\c98;�C�L�1*6wF:3�R O'1"I�V�e;:I'��3@F:3�69<6i3@1"6�3�R P�1
A!3 k�R|1
A D GH3@7<1"6:6�3�6�F:3�6 �-u";:R�):3�6TF:1
3dC!AD\>J@E:9?C!A!1
C!J@E�3�6iS2G:EMe9<6�7<1
7>=?3@1
A!3�6 b@O'1
C!J@E�3�6C!3@1"6�3�R �ZIK\	��u_;:6�F	�X�&%:� % �('*),+ [ o�\�� ].- [83�I!6:9?J@E�u e9 C!C!1
7<3�6k=�e\�6:6�3�6Mg�0�9<6:6m=oe\>6:6�3�6�O'1"IrF:1f3P�-\>67��7�;:I!9?A!1
\>6F:3�ImP�1
A!3@C�L'9<6 F:3�6�3�6 �-u";:R�):3�6 GH3@7<1"6:6�3�6ML-F:1f3kF�9?C ;d;�C!A!3�I
I 3�68A�E:9?u
A!3�6ML�F�;:IKJ@E�3@1*6�3�6 �%\<1
C!C!\>676�ZIK\8b@3�N0/ { �1/�o!�}o32u�547638cRt\>F:3@u
u
1
3�IK3�6MLZOB\>GH3@1"��3@F:3@C9/QosF:1
3�P:;:R�R|3m[8\>6 :�A[ o�\ / ] ;:6�F 3@1"6�3�I�� F�9�[<\�6;:6:9<G:E e9<6�7<1
7<3�6:�tb�;:R b�;8V e9?u
u
1
7<3�6 �#9<ID9<R|3@A!3�I
� :� [ o�\�� ] y � �2G�1*6�\�R|1"9?u
[<3�IKA!3@1
u
A!3�6 ��;8VW9?u
ufCD[�9<IK1"9<G�u
3�1fCDA�g:/ o1
C!AU9 ufCD\ �%\<1
C!C!\>676W[83�IKA!3@1
u
A'b�;:R �#98I!9<R|3@A!3�I
9�; { <= ���GK��!�����������GK@ "�%� <= $r&  
)M�>��� �  h�i \ � ���GFH�������������GF� 
) � � &

 *)+�> "#� �  i"i \ " ���GK��!�����������GK@ *) " �3?@A?@ �
� <= ���GFH���������
���GF� �%� <= $'&  *)M�> ��� �  hjh \ � ���GFH�������������GF� 
) � � &

 *)+�>"#� �  i"h \ " ���GK��!�����������LK@ 
) " �3?@A?@ �
� �  
)M���� �B hji \ � �ZI��GK � ���!����������I��GK@ 
�$B& �  
)M�"#� �& h�h \ " �ZI��LF " ����������� �ZI��GF� "� ���3@b@1f3�E8AcR�986dF:1
3mb�;�C�e9?ADb@uf1
J@E�3�6 ��3@F:1*6�7�;:6�7<3�6i� :� [ � \�� ] { $ � ;:6�Fi� :� [ � \ /�] { � �m3@1*6ML%C!\�3�I!EMe9?u
AcR�986�ZI��C/ � ^ � � { ��I��1/ � { $ � { � ghi1"I'9�)�):IK\98�1"R|1
3�IK3�6 f hji F�;:IKJ@EtfHXDh�i � { Rt1*6��lk��E/Qo ^ � �>g�x5e;:IEk ^ $ 7<1
ufA29?u
C!\��
~�o � ��I��Gf XDhji { k�� { � $r& � �%�>� $'& �ZI@�1/�o ^ � �D� o�) / ���ZI��C/Qo ^ � �0�9<G:3@1�1fCDA ��Iv�C/Qo ^ � � { $'& 3?8�)_� & 9�;#�S� 9�;'g � �



*,+.-/+�� � 9;L�� L?5�>7L 91I;Q�@����	�"L�
,9
���A>7L�� � B"6�@ED h�ihi1"IQGH3@A�I!9?J@E8A!3�6c6�;:6
F:1
3pR#3�IKA!3@1
u";:6�7<C!7<3@Or1fJ@E8A!3|[<\>6
f h�i L:;:R F:1
3sF�9<G:3@1M7<3@OB\>6:6�3�6�3�6mY�I!=?3�6:68A�6�1
C!C!3R|1
A�F:3�6�YZIK7<3�G:6�1
C!CD3�6	[8\>6�SUG�CDJvE:6�1
A!AB+2g � g $ b�; [<3�IK7<u
3@1
J@E�3�6MgBhd3�6:6 F:1
31�-\>67��7>;:I!9 A!1
\>6�[<\>6 ; ;76C!A!3�ID6m\�F:3�I��-u";:R�)H3�6d9<;8VZF:3�I-0�@rS�F�;:IKJvEw3@1"6�3�6 �%\<1
C!C!\>676 ��IK\<b@3�N
9�)�):IK\98�1*Rt1f3�IDG:9<I-1
C!A�LoC!\�C!1"6�FdF:1
3S2G�C!A�e9<6�F:3-b@O'1
C!J@E�3�6mF:3�6 ; ;�CDA!3�I!6
G�b@O�gj�-u";:R�):3�6 	 ;:6�7<3�V!e9<E:IW
27<3@\�R|3@A�IK1
C!J@E�[83�IKA!3@1
u
A�guTM3@7<A5R�986�3@1"6
�-u";:R�):3�6:Rt\>F:3@u
u'b�;�7>ID;:6�F:3<L�C!\k=�9<6:6k3@C|6:9?A?e;:IKu
1
J@E 9<;�J@EkC!3@1"6ML�F�9<NtI G:3�IK3@1
A!C|1"R 3�I�C!A!3�61�-u";:R�)H3�69<;8V�A�IK1
A!A�g%x-e;:I|7�I@e\>N?3�IK3ml�C!\<u
u
A!3�CD1fJ@E	9 ufCD\ ~u� O'1
3�F�9?C ��IK\�F�;:=<Ac98;�C�F:3�I�h�9<E:IKC!J@E�3@1"6�uf1
J@E:=?3@1
A�LBF�9<N
I 6�1
J@E<A|1"R�3�IKCDA!3�6��-u";:R�)H3�6�3�6<A�E:9 ufAD3�6d1
C!A�L#;:6�F F:3�R �j3@O'1
JvE8A|3@1"6�3�I|7<3@\>R|3@A�IK1
C!JvE�3�6 R#3�I�A!3@1
u*;:6�7[<3�I!E:9 ufAD3�6Mghi1"IZ;:68A!3�IKC�;�J@E�3�6|1"6|F:1
3@C!3�R SUG�CDJvE:6�1
A!A�L8\>G�f hji G�1
CQ98;8V�3@1"6�3�6 R#\>I VW9<=8A!\>I%9?C}y:R�)�A!\<A!1
C!J@Es7<3@\>R|3@6A�IK1
C!J@E [<3�IKA!3@1
u
A'1
C!A�L�\>G
3@C'9?u
C!\�3@1"6�~���� � y $�� 7<1"G�A�L�C!\|F�9<N ���[ �!) � ] ��� � 	 � V�e;:I'l ��� 7<3@7<3�6
3@1"6�3 )H\<C!1
A!1
[<3
�-\>6�C!A�9<6<AD3U=?\�6<[<3�I�7<1
3�IKA�g��;:6Me9?J@E�C!A�uf3@1
A!3�6 O'1"I#F�9 b�;|3@1"6�3UIK3�=�;:IKC!1
[<3rx�\>I!Rt3@u:b�;:IZ��3�IK3@J@E:6>;:6�7|[<\>6m�z~ �>�c�XE�3�I g<0�9?b�;�GH3�6Me\<A!1 67<3�6
O'1"IBF:1
3 ;k3�6�7<3�6
F:3�I'R e\87<u
1fJ@E�3�6 e45GH3�IKu"9�)�):;:6�7<C!OB3@1
A!3�6��-h�i ;:6�F��2i i �:[�7<u�g:S2G�C!J@E:6�1fADA +2g $ g
!�"$#%"$&'")( *B"  �+  �,.-/+:$ "$04 #�� �+  2143.5'-.576�098%5 ~ �x5e;:I'l;: ~%7<1
u
AE~u� {T� ;:6�F�V�e;:I5l�� ��~�� $ y������!y��8~ &�$ ��7<1
u
AE~u� {  h�i \ /  *)u�X�����GK /  *) �:���������������GK@ 
�@gx+9 ufu
C'3@1"6�3���98E�u/<
�k� $ y������Ky�~ &�$ �UR|1
A=<
�>�2hji ;:6�F�~ & <
�>�-i"i 3?8�1
C!A!1
3�IKA�L:781fu
A�~ /  { � L8C!\>6�C!AB7<1
u
A
~ /  { ���GK��������������GK@ "�@gx e;:I'l ^ �8~�7<1
u
AK�

~u� { ���GK����#�?�"�"�?�����LK@ "�& >
�8)� 2@? 2u� �ZI�� �:�  �8)H ����y������!y  �<� { It�BAk�lf h�i { <o���& >
?DCu�<)� �ZI�� ���  �<)� ����y������!y  �>� { I|�BA �lf hji { <o���{ ���GK����#�?�"�"�?�����LK@ "� & >+ ?	E9�<)� 2@? 2u�7\� 
) [ �<)@? ] ��F2GHG - ~@?-� ���GK  
) [ �<)@? ] ��� �#�8�"�"�?� ���GK@ "�& >
?DCu�<)� ~@?-� ���GK����%�<�"�"�?�����LK@ "�{ ���GK����#�?�"�"�?�����LK@ "� & >+ ? ��F�GHG E��IC@?DC� 
)M� - ~ �<)� �9?-�����GK�?W�����#�<�"�"�?� ���GK@ "�& >
?DCu�<)� ~@?-� ���GK����%�<�"�"�?�����LK@ "�023�R|3�68A!C*):IK3@J@E�3�6�Fm7<1
u
A'V�e;:I'l4�	�8~�� ���

~u�<)M� { ���GK����%�<�"�"�?�����GK@ � & >+ ? ��F�GHG E��IC@?DCH *)M� - ~u�8)� �9?@)M�B�����GK�?W����� �<�"�"�?� ���GK@ "�& >
? 2u�<)� ~@?'�5���GK����%�<�"�"�?�����GK@ 
�� �



0�9<I!9<;�Cr3�IK7<1"G�A'C!1
J@E4�
~u� { ~u�8)+� & ~ �<)� ��5���GK��������������GK@ "�� >+ ? ��F GHG E��IC@?DCH *)M� - � ~u�<)� �9? )M� & ~ �<)� �9??�#�����GK�?W�����������
���GK@ "�hi1*Ir[<3�IKOB3�6�F:3�6
[<\�6m6>;:6�9<6 V \8uf783�6�F:3X��3@b@3@1
JvE:6�;:6�7��
� ?�� {

������ �����
���GK��������������GK@ "� VW9?u
u
C < { ����GK�?W���������������GK@ "� VW9?u
u
C $ : <�:	~ & $ ;:6�F <m�>� i"i$ VW9?u
u
C < { ~� CD\>6�C!A023�R�6:9?J@E�GH3@b@3@1fJ@E:6�3@A � ?jV�e;:I=<���� � y�������y�~ ��F:1
3�G:3@F:1"6�7<A!3�h�9<E:IKC!J@E�3@1"6�uf1
J@E:=?3@1
A�L�F�98N�F�9?CD;d;�C!A!3�I.I9<6kF:3�IsP�A!3@u
uf3ml � ~ & <k[<\<u
u
3�6�F:3@A|O'1"IKF�L�7<3@783�G:3�6ML�F�98N
3@CX9<6kF:3�IsP�A!3@u
u
3 l�[<\8ufu
3�6�F:3@A|O5;:IKF:3<gMhi1"I3�I!E:9?u
A!3�6�9?u
C!\|V�e;:I'l ^ �<~ �

~ � { ~ �<)M� & ��� �_~u�<)� ��  
)M�>
? � � � ?'�<�z~u�8)� �9?@)M� & ~u�8)H �9?<� � +2g $ �

{  *)M�>
? � � � � ?*��� & � ?��#�c~u�8)H �9? � +2g �<�

!�"$#'"$&%"$& �B$	��
 �
��8��K" $	1431 4�� �� +��@143�� -�596� 5����-/+�~u�
�-\>68[<3�IK7<1
3�IKA-F:3�I��2;�\8A!1
3�6<Ac�GF7��(aK@���c�cb@OB3@1
3�ID��9<E�u
3�68V \8uf783�6	�GF7�>�c�m;:6�F �LK@� ���m7<3@7<3�6 $ L:C!\
C!JvE:I�3@1*GH3�6O'1"I�F ��� K � ghi1"I'OB3�IKF:3�6m6�;:6�F:3�6���3�IK3@1
J@E�3@1"6�7>I�3�6�b@3�6MLM1*6wF:3�R Or1*IrF:3�6 �#98I!9<R|3@A!3�I2~m3@1"6�3�I-7<3@\>R|3@A�I�1fCDJvE�3�6
R#3�IKA!3@1
u";:6�7�L%F:1
3�C!1
JvE 9?C}y:R�)�A!\<A!CD1fJ@E�O'1
30~u�m[<3�IDEMe9?u
A�LMb�;kC�;�J@E�3�6dE:9<GH3�6MgMh 1"Ij[<3�IKOB3�6�F:3�6�F�9<G:3@1 V \<u 67<3�6�F:3XP�J@E:IK3@1"G8OQ3@1
C!3|[<\�6mPMg 6]qXgo`2gjTM1Q� $ �<� $ � �

I�� I � {  >
? � � � ?���

TM1%b@3@1f78A5R|1
A53@1"6�3�R G:3@C!\�6�F:3�IKC�)�u"9?C!A!1
C!J@E�3�6B;d9<IKAD1*6�7�9?u"9<IK7>;:R|3�68A�L�F�9<N
I��2I F:1f3s3�IKO'9<IKA!3@AD35S26�b�9<E�u9<6kP�1
A!3@C�1
C!A�LoF:1
3cR�9<6�O'9<IKAD3�6�R|;:N:LMG�1fC2F�9 C�; ;�CDA!3�I�I b�;:R 3�IKC!AD3�6 ;d9?u#9<;8V�A�IK1
A!A�LoOB3�6:6k9<;8VQ=?3@1"6�3P�A�9<IKADC!3?>�;�3�6�b|G:3@F:1"6�7<A-O'1"IKF�g
�S �
�
�� !�")(��tbedjd b?U0bBV�d�~m� � � y $ �
 �VXZj~u� � J@\>6�C!A��8� � $'& ~�� � �c~"! V \ Z$#-U&%'! V)(zZ

~ { $
I��2I & ��~ & $ �6�+*

 �V�Z & ��~ & $ � /
I,�OI & �M��~ &�$ � :-* : ��~ &	$ � I�� I & � )M��I.� I & ����~ & $ � �Y CQ1
C!Arb�;mG:3�R|3�I!= 3�6ML:F�9<N/*TG:3@A�ID9?7<u
1
JvEwC!3�E:I'=8uf3@1"6�9<;�CKV!e9?u
ufA�L:F�9�I.��I 1*6
F:3�Ir`B3@7<3@u_~%;:R 3@1"6�1
7<3��I@e\�N?3�6�\>IKF�6�;:6�7<3�6de;:G:3�I�A�IK1 a�A5;:6�F � )M�� R|3@1
C!A!3�6�C-3@1*6�3�6�7>I�\>N?3�6 SU68A!3@1
u_[8\>6tI.� I 9<;�C�R�9?J@E<A�g� �



�! ��  �" $ hd3�6:6 F:1f3tR#\�I!9<;�C!C!3@ADb�;:6�7 F:3@C
TM3�R�R�9?C|3�I V e;�u
u
A�1
C!A�L�CD\ R e;�C!C!3�6 F:1f3��23@O'1
J@E<AD3cF:3�Is7<3@\96R|3@A�I�1fCDJvE�3�6�R#3�IKA!3@1
u";:6�7	b�;:R �#98I!9<R|3@A!3�I�~�F:1f3�`B3�=>;:I�C!1
\>6�C!7<u
3@1
JvE�;:6�7 � +2g $ ��G�b@O�g�� +2g �<�|3�I V�e;�u
uf3�6Mg�23@C�;�JvE8AB1fCDAU9?u
C!\ 3@1*6�3 ��9<E�uj~m� � � y $ � L<C!\�F�98N|7<1
u
AK�
~_� $B& ~�� � {  *)+�>

? � � � � ?W��� & � ? �#�c~_� $'& ~o� �<)� �9?0�9?CB1
C!A'7<u
3@1
J@E>GH3@F:3�;�A!3�6�F Rt1fA
� $B& ~��  {  
)M�>

? � � � � ?*��� & � ?��%�>� $r& ~�� ? � � +2g � �
021
3@C!3��2u
3@1
J@E>;:6�7m1
C!A�e9	>�;�1
[�9 uf3�68A2b�;

� � {  >
? � � � ?c~_� $'& ~�� ?@)M� �hi1"I'G:3@A�ID9?JvE8A!3�6m6�;:6mF:1
3�021 a�3�IK3�6�b@3�68V�\<u
7<3

� ?!� { � $Q& ~�� ? )M� & � $'& ~�� ?;:6�FmC!3@A!b@3�6 � � { �  ;:6�F�� ? � { � ? & � gS2;�C
� $B& ~��  { � $B& ~��  
)M� �  
)M�>

? � � � ? � � ? & � �V�\<u
7<AK�
� {  >

? � � � ?r� � ? & ��� � R � $B& ~��  �
 >
? � � � ?

T
{  >

? � � � ? � �  >
? � � � ?���? & ���

 >
? � � � & ���  >

? � � ��? & � � � $B& ~��  � � $r& ~��  { � R  >
? � � � ?� � & ~

T � R  >
? � � O � ?��� & $ Q � ? T

{ � � $r& ~��  
)M� & � $r& ~��  	� �GI�� I & ~��+*2�
Rt1fA * � { � )M�  >

? � � O � ?��� & $ Q � ?
hi1"IB3�I!E:9?u
A!3�64�

~ { � $ � I�� I & ~�� *2� )M�� 8



SUG�b�;�CDJvE e9?ADb@3�6�G�u
3@1"G�A�9?u
C!\
* {  >

? � � ��?� O � ?��� & $ Q {  *)M�>
? � � ��?
~_� $'& ~��  
)M� O � ?� � & $ Q ��GH3�9?J@E<A!3 �@ { � �@�

��;:6Me9?J@E�C!A'3@1"6:R�9?u%7<1
u
A&  *)M�>
? � � ��?
~_� $B& ~��  
)M� :-* :  *)+�>

? � � O ��?
~_� $B& ~��  
)M� � � ?��� Q : ���

~_� $B& ~��  
)M� �  
)M�>
? )+� � ?���;:6�F�OB3@7<3�6 ���=: ��?�;:6�F

���
~%� $B& ~��  *)M� { � $B& ~�� �!)� &�$

: � $B& ��~ & $ �G~o� )M� & $ { $$ �1~ & ~�~ &�$
V \8uf78AK� & ~ &�$$ �1~ & ~�~ �	~ &	$

:
&  
)M�>
? � � ��?
~_� $r& ~��  
)M� :-* : I,�OI

& � )M��$ � ~ & ~�~ &
I�� I � � )M��

SU;�CO~ { �GI�� I & ~�� $ �+*2� )+� V�\<u
7<AK�& ��~ &	$ � /
I�� I & �<~�� ���+* : * : �GI�� I & � )M�� ����~ &	$ �

I�� I & �<~�� ���+*0�9|C!\>6�CDA'F:1
3�u
1"6:=?3XP�3@1
A!3s7>I@e\>N?3�I O�e9<IK329?u
C5F:1
3|IK3@JvE8A!3<L:CD1*6�F�F:1
3 @r3�6:6�3�I,)H\<C!1
A!1
[+LM;:6�F�3@C V \<u
7<A �& ��~ & $ � / [ ( ]:,* / �+*��GI.� I & �<~.� �8� [ (
( ]: �GI�� I & � )M�� ����~ & $ �SU;�C-F:3�I'4-6�7<u
3@1
JvE�;:6�7 ��zWz ��3�IK7<1"G�A'C!1
J@E4�
� �-* / �+*��GI�� I & �<~��	�<� & �LI.� I & � )+�� ����~ & $ �

@59 JvEkS268OQ3�6�F�;:6�7�F:3�I�	@~ 6 � 6Wx�\>I!Rt3@u 
c;:6�F ;:68A!3�I2��3�I�e;�Jv=8C!1
J@E<A!1
7>;:6�7kF:3�IUV�e;:I�� ^ < ^ � 7<3@u
A!3�6�F:3�6456�78uf3@1
J@E>;:6�7 & ����� � / � < : <�(������H� 3�I!E e9?u
AUR 9<64�
* : ��~ & $ � I�� I & � )M��I.� I & �8~.� �SU6:9 uf\87cF�9?b�; V�\<u
7<A598;�CX��zW�BR|1
A & ����� � / & <�� &	�

<�(����
� � / & <:�s� V�e;:I�� ^ < ^ � � �
* �

& ��~ &	$ � /�j�
� � i��ci ) /  � // � / & ��~ &�$ � / �
& ��~ &	$ � /

I���I & �+��~ & $ �
���2



!�"$#%"$&'"$# *B"  �� 8'5@04 �+ 6� @5����6 �+��  �� " 143��� hi1"I#b@3@1
7<3�6
6>;:6ML�F�9<NO~u� � J@\>6�C!A����@� $%& ~�� �8)M� �X~�A�9?ADC�e9?J@E�uf1
J@E|7<1
u
A�g�0�923@CB;:6�CZ1"6
3�IKC!A!3�I-T�1*6�1
3|6>;:I�9<;8VF:3�6 R#3�IK7<u
3@1
JvE R|1
A5F:3�6dY�IK7<3�G:6�1
C!C!3�6k9<;�C-F:3�6kS2G�C!J@E:6�1fADA!3�6�+2g $ ;:6�F +jg �c986:=?\>R�RsA�L�C!J@E�u
1f3�N 3�6kO'1"IF�9<GH3@1:F:1f3rA!3@JvE:6�1
C!J@E�9<;8V�OB3�6�F:1
7<3�IK3�6|x'e9?u
u
359<;�C�L�F�9<NpI C!3�E:I#=�;:IKbB\>F:3�I%CD3�E:I%C!A�9<I!=-CD3@u*G�CDA�e;:G:3�IKu"9�)�)H3�6�F1
C!AB\>F:3�I�F�9<Ns3@1"6�3�3@1"6�b@3@u"6�3X�B9?CD323@1*6
CD3�E:IZ7�IK\>N?3@C��23@Or1fJ@E8A E:9 A�g<hi1"IB6�3�E:R|3�6�9?u
C!\sV�e;:I�F:3�6m`B3@C!ABF:3@CS2G�C!JvE:6�1
A!ADC59<6ML:F�9<N|~%7>I e\>N?3�IB9?u
C��|1
C!A�L��-i"i	=?3@1"6�3�F:3�IA��9<E�u
3�6�~ & $ L:~ & �HL�~ & � ;:6�Fk~ & ��3�68A�E e9?u
A;:6�FdF�9<N ���>-��@L$����/>�@L$����E>�2;:6�F ���%F:�S��3@OB3@1
u
CX7�I@e\>N?3�I-9?u
C � ;:6�F =<u
3@1"6�3�I|9?u
C �/ 1
C!A�gMx-e;:Is~ ^ �m7<1
u
AF�9<6:6
1"6�C�GH3@C!\>6�F:3�IK3 �  
)M� { �  *) / { �  
)�� { �  *)�J { � g:S2;:N?3�IKF:3�R 1
C!A'F�986:6 I�� IE�	�  ghi1"IBC!3@A!b@3�6
	 ?!� { ��� ��

���GK��������������GK@ 
� VW9?u
u
C < { ����GK�?*���������������GK@ 
� VW9?u
u
C $ : < :	~ &�$ ;:6�F <
�>� hji� C!\�6�C!A;k1
A'F:1
3@C!3�6tR#\>ID9<;�C!C!3@A!b�;:6�783�6�;:6�F P�J@E:IK3@1"G8OQ3@1
C!3�6kGH3@OQ3@1
C!3�6wO'1"I56�;:6
V�\<u
7<3�6�F:3�6�P:9?A!b��

 � ����!�"$&
�SUEb��lV U?ZGV�bB`HZ beVXd.~m� � � y $ � #��a^9U��7V�b���%a`c^��7U@U bBZ���� d !-~u� � J@\>6�C!A�� � ~���� $o& ~�� �8)+��� %ad��Jb� � �^
���� bB`"!$#��()(zZ �&% bed�^�� be` ![V$(zZ('

~u� � ��� � � �  
)M�
) � � � 	 ) & 	 ) �����#�>� $B& ~�� ) )� �

~ � 	 � � �  ? � � < �<� �  *)@?*��� & �  
)@?��#�<� $'& ~�� � ) ? �}~��>� $Q& ~�� �8)+�x5e;:IBF:3�6��Z3@OB3@1
C-[<3�IKOB3�6�F:3�6
O'1"IBV�\<u
7<3�6�F:3�6�P:9?A!bc� [�7<u�g:x�3@u
u
3�I|� $ � 8 � �@L[�29�)�1
A!3@u+*pN!g �>� �

 � ����!�"$#
,pVXbrbB`-�?b.��![bBd��ab0/$� d�19ZGV)%ad2�abe`3�jbB`HZGbBV)(4� d !tbeVXdjbB`pm6587-bB`HZGV ![bBd:9+�-!?^ ($( U � ^7`HVX^[\	(zbBd  �V�Z��7bed
% b.7-VXW?Y ZGbed.~u�
U bBV � %ad��abB`;/
%a`  =<m�Gk�� {?> �Gk���(�@c�Lk�� #A7�% \}bBV > �Gk��6� d��B@c�Lk��DC % (4E9d�%  QbCU?beVXbed � @m�Gk��
Y[^[\_bpbeVXdjb.beVXd�!?^aW Y[b6FG��($( U?ZGb�($(zb k �	#H�7V�b0\_beZG`c^	!�( VXW?Y01 ( bBV�d�be`O^ ( U�^ ($(zbp^ad��7be`cbedIFG��($( U?ZGb�($(zbed � %ad�@
�Gk��CU?beV �
,p^adjd ![V$( Z('

~u� �
&
> �Gk ���

@BJW�Gk � �_k �P����
�! ��  �" $ 098'5K
 � ��� !�"$&ML�021
3�3�IKb@3�;�7<3�6�F:3 x+;:6:=8A!1
\>6�[<\>6 f h�i E:9<GH3�6 �j3�I!G:3�I
;:6�F TM1�� $ �<� $ �E�3�IK7<3@u
3@1
A!3@AK�

Y �ON �AP G � { $ � � $'& N<� �  *)+�
) � ��Q�RQTS N ) )$ � � $B& N8� �  
) � ��UVRUWS N ) ) { � � � �  
)M�

) � � � 	 ) & 	 ) ��� ��N  *) ) �
	 � � $ � �  *)+�

) � � � � ) & � ) ������N  
) ) �4-R P:9?A!b +jg � 986<OB3�6�F:3�6�b�;k=�e\>6:6�3�6ML�R�e;�C!C!3�6�O'1"I29?u
C!\
F:1f3
G:3@A�I!9 7<u
1fJ@Ed=8u
3@1*6�CDA!3 ��Rme\87<u
1fJ@E�3�IKOB3@1
C!3=?\>R )�uf3?8�3���@-;�u
ufCDA!3@u
uf3 [<\>6
X �TN<�
� {  *)M�>

? � � � � ? & � ?*��� �#�.N  
)@? � $ { � � N  �  >
? � � � ? �>� $r& N<�-N  *) ?�<�



�+6�F:3�6Mg�hd3@783�6 X � � � ^ � ;:6�F X ���<� { ��� �  & �  ? � � � ?��  
)@? : � � �  & �  �� � �/ �  �?�  &i$ {�� E:9?A X3@1"6�3�@5;�u
u
C!A!3@u
u
3|1*6 � � y����"g�S5u
C!\|3?8�1
C!A!1
3�IKA'9<;�J@E�3@1"6�~m� � � y �/ �"L?OB3@ufJ@E�3@C'F:1
3��2u
3@1
JvE�;:6�7 X �!� $#& ~�� )M� � { �3�I V�e;�ufu
Ak;:6�F F�98R|1
AcF:1
3 `B3�=�;:IKC!1
\>6�CD7<u
3@1fJ@E�;:6�7 � +2g � �|u�e\<C!A�g�;k1
A TM3�R�R�9?+2g $ =oe\>6:6�3�6�O'1"I
F:1
3@C!3@Cr~b@1
3�R|u
1fJ@Ek7<3�6:98;mG:3@C!A!1"R�Rt3�6Mg1��;
b@3@1
7<3�6�G�u
3@1*G�A�9 ufCD\�L:F�9<N X =?3@1"6�3|G:3@A�I!9 7<u
1fJ@E�=8u
3@1"6�3�IK3�@5;�u
u
C!A!3@u
u
3c9?u
C
N � � { $$'& �i �ci )� ��� ��� { $ � $

I,�OI & ~��+* ��R|1
A��iO'1
321"6 TM3�R�R 9 +2g $ �BG:3@C!1
A!b@A�ghi1*I-G:3@A�I!9?J@E<A!3�6
F�9 b�;
F:1f3sSUG�u
3@1
A�;:6�7
X J�� N<� {  >

? �	� <|� � �  
)@? & �  *)@?*� � �#��N ? ) � { �  
) � &	$ �  >
? � / <|� � �  
)@? & �  *) ?W� � �#��N ? ) � �0�9 6:9?J@E R#\�I!9<;�C!C!3@ADb�;:6�7 F�9?CB;d;�C!A!3�I
I�=?3@1"6�3 �%3�I�1f\�F:3 : �	G:3@CD1fADb@A�;:6�F F�9<R|1
A �  
)@? { � V e;:I$

: <�: � 7<1
ufA�L:V�\<u
7<A�V�e;:Is} N�}�: N � �


 X J � N8�6� $ 

 { 






 >
? ��� <|� � �  *)@? & �  
)@?W� � �#�.N ? ) � 




 : N  *) �� � R �2� O $�4Q � �  >

? ��
 <|� O
$�4Q ?@) � T

: N � � $ �� � � $ R OB3@7<3�6 �>
? � � � <��

$ � O $� Q ? { l�� �� �<) � T �0�9<I!9<;�C V \<u
7<A�L>F�98N|F:3�I'`B3�9?u
A!3@1
u#[<\�6 X J � N<�'6�3@7�9?A!1
[c1
C!A �� � X J � N8�!� : 

 X J � N<�4� $ 

 & $ � �0�9<R|1
A
1fCDAmb�;:6Me9?JvE�CDAc3@1"6:R�9?u2CD1fJ@E�3�IK7<3@CDA!3@u
ufA�LBF�9<N N � 3@1*6�3k3@1"68VW9?JvE�3?@5;�u
u
C!A!3@u
u
3 1
C!A�gZS2;:N?3�IKF:3�R 7<1
u
A
X ��� � ^ � V�e;:I59 ufu
3 � ����R|1
At} � }�� N � g�@59 JvEwF:3�6 +r9<;�JvE7y76�`B1
3�R�9<6:6���C!J@E�3�6�021 a�3�I�3�6<A!1"9?u
7<u
3@1
J@E>;:6�7<3�6G:3@C!J@E:IK3@1"G�A � � X J �Z9<;�J@E F�9?CZh 9 JvE�C!A�;:R�F:3@CENWR�9 7<1"6Me9<IKA!3@1
u
C�� � X �#[<\�6 X 1"6m`B1
JvE8A�;:6�7|F:3�I�1*R 9?7<1"6Me9<IK3�6S5J@E�C!3<g:0�9�� � X �'9<;8V#F:3�I'IK3@3@u
u
3�6�S5J@E�C!3�[83�IKC!J@E<O'1"6�F:3@A�L�V \<u
7<A �

� � X � N<�!��� ^ � V�e;:I } N�}�� N � ;:6�F�� � N���� �� � V e;:I } N�}�� N � ;:6�F�� � N�� ^ �0�9<R|1
A'1
C!A'783@b@3@1f78A�L�F�98N N � F:1
3t��3@F:1"6�7>;:6�7<3�6�[<\�6mP:9?A!b�+2g � 3�I V�e;�u
u
A�L+;:6�F�3@CBV�\<u
7<AK�
~u� � � � � � �! #" �) � � � 	 ) � 	 ) � � �%$.N  &" )� �

	 � �  ? �	� <'$ � �  #" ? � �  #" ?W� � �-N ? " �� $.N " � " ��
;k1fA6N � { �)( � ~*� " � V�\<u
7<ABF:1f3���3�E:9<;�)�A�;:6�7og �Y A�O'9?C'=�Icy�)�A!1
C!JvE
3�I�C!JvE�3@1"68A51"6�P:9?A!b�+2g �sb�;:6Me9?J@E�C!A-F:3�IOR#\>I VW9<=8A!\>I

+ � { ��� $ � �, #" �) � � � 	 ) � 	 ) � � �%$ �-( � ~�� ) "* �
~.$ 	 � $ �  ? �	� <'$ � �  &" ?W� � � �  #" ?/�0$ �-( � ~*� � " ?{ �� � �  ) �	� Q�RQTS �-( � ~*� ) " �~.$ �  ? �1� < U 
 �32UWS �-( � ~*�  #" ?*� / � �  ? �1� U 2UWS �-( � ~*� ?W� / � ~*$ �-( � ~*� / ��<�



x+9 ufu
C.~ � � I ��I � ~4� ( � " � � I �EI " � C!3�E:I�=8u
3@1"6 ;:6�FdF�98R|1
A �-( � ~*� � V e;:I2Y-8�):\>6�3�68A!3�6?IkF:3�I��I e\>N?3�6�\>IKF�6�;:6�7|[<\>6m~#;:6�7<3�V!e9<E:I ( 1fCDA�L:C!\|V�\<u
7<A'R|1
ApD+� I � { �  ? �1� Q 2QTS �+ � I�� I � ~�� ( � D ��I
I�� I � ~ � ( � D ��II�� I021
35S�)�):IK\98�1*R 9?A!1
\>6�~u� � � ( � h �cii��ci � ~ �)( � ~*� � " � u
3@7<A�V \8uf783�6�F:3�E�3�;:IK1
C!A!1
C!J@E�3XP�1
JvE8AKOB3@1fCD3�6:9<E�3���; 1
A3@1"6�3�I%h 9<E:IKCDJvE�3@1"6�u
1
JvE:=?3@1
AB[<\>6|;:6�7<3�V!e9<E:I"D � I (7I �uI A�I�1fADA'Ii1"R 	?Y#1"6��+;:N<G:3�I�3@1fJ@E�
2F:3�I#P�A�9<IKADC!3?>�;�3�6�b

D 9<;8V!gS�23@C!J@E�1
3�E<A F:1f3@C
6�1fJ@E8A�L%C!\k1fCDA�F:1
3mSU6�b�9<E�urF:3�IX�B9?CD3�6ML_F:1
3kR�9<6�6�\>J@E 9<;8V�I O 98IKA!3�6dR|;:N:L9�)�):IK\98�1"R�9?A!1
[
7<3@\>R|3@A�I�1fCDJvE
[<3�I�A!3@1
ufA�L�;:6�F�b@O'9<IBb�;:R �#9<I!9<R|3@AD3�I ~�� � I�� I � ~�� ( � " � g
*,+.-/+.- �#L?9 ��3�9;L Ihi1"I|[<3�IK7<u
3@1
J@E�3�6	6�;:6�F:1f3�1"6 F:3�6�S2G�C!JvE:6�1
A!AD3�6 +2g � g ( ;:6�F +2g � g �w3�6<AKO'1
J@=?3@u
A!3�6 S�)�):IK\98�1*R 9?A!1
\>6�3�6F:3�IOR#3�IKAD3@1fu";:6�7m[<\�6tf h�i V�e;:IB3@1"6k=?\>6:=�IK3@A!3@C�;d;�C!A!3�IM):9<9<I � DsyHI � g>hi1"IrO�e9<E�u
3�6 D { E./GF.-�F�-#E�/�;:6�F
I { -#E�/G-#E�/�-�E:L�;:6�F�3@C'C!3@1 � � - � { � � / � { � � E � { � � F � { �J g��;:6Me9?J@E�C!A%b�;2F:3�6sS�)�):IK\98>1"R�9?AD1f\�6�3�6X98;�C_S2G�C!J@E:6�1fADA +2g � g ( � fYXZh�i 1
C!A%3@1*68VW9?J@Es7<3@\>R|3@A�I�1fCDJvEj[<3�IKA!3@1
u
Ab�;:R �#9<ID9<R|3@A!3�I ( � 3?8�) � � � �J � V � � ( y �<� 8 $ ( � " � gx5e;:I.fHXDh�i C!A!3@u
u
3�6kO'1"I'b�;:6Me9 JvE�C!A-V�3@C!A�LoF�9<N  h�h \ / {  h�i \ � {  i"h \ � {  i"i \ � { ( 1
C!A�L+;:6�FkF�9<N9<6�C!\�6�C!A!3�6  ���� \ � { � 7<1
u
A�go0�9<R|1
A'3�IK7<1"G�A'CD1fJ@E

� { � �J � �( � � �J � � � � y 2 8�8 $ ( � " J;:6�F
9�; { O (� Q V $ R ( � O (� Q � � O (� Q ��T � O (� Q V $ R ( � O (� Q 
 � O (� Q � T $ � �J � �( � � �J � 
� ( y � � � � $ ( � " � �Y#Cr7<1
ufA-9?u
C!\��

��I � f XDhji { k/�S� �-( � � y 2 8�8 $ ( � " J � $ �-( � ( y � � � � $ ( � " � � o " / $ ( y � � � � $ ( � " �@-;:6|b�;:I#S-C}y:R�)�A!\<A!1"=j1*R P�1"6:6�35F:3�I SUG�C!J@E:6�1
A!A!3,+jg � g �:g �5;:6�F +jg � g �:g � g�P�A�IK3�6�72783�6�\>R�R|3�6|3�I�V�e;�u
u
AF:1
3XP�3?>�3�;:6�bQI 6�1
JvE8A'F:1
3X��3@F:1"6�7>;:6�7<3�6MLMF:1
3sO'1"I'9<R ��3@7<1"6:6m[8\>6�S2G�C!J@E:6�1
A!A +jg � g �:g � [<\>ID9<;�C!7<3@C!3@ADb@AE:9<GH3�6Mg_hi1
3mO'1"IsC!3�E�3�6�OB3�IKF:3�6ML%1
C!A|F:1f3 �-\�6<[<3�I�7<3�6�bcF:3�6:6�\�J@E 7<3@7<3�GH3�6Mg%x e;:I�F�9 CX783@7<3�G:3�6�3 �#9<98I� DsyHI �-7<1
ufA 	 � { � � { � �J � V L 	 � { � �J � � L � / { � �J � 
 L � � { � �J � � ;:6�F � V { ( gM0�9<Rt1fAs3�IK7<1"G�A�CD1fJ@E
D � I { � � { 8 ��LuI�� I { � V �?� � �?� / { 8G8 � 2 8 ;:6�F

~ � (
I.�OI � 2 � ( y � � �<��$ ( � " � �x5e;:I%F:3�6�R#\>I VW9<=8A!\>I�3�I!E:9?u
A!3�6|O'1"I + � ( � 2 y �G2 $ ( � " J gaxra�3�6�C!1
JvE8A!u
1
JvE 1
C!AZ1"6�;:6�CD3�IK3�R ��3@1
C*)�1
3@u
C!b@3�6:9<IK1
\�-( � ~��  6�1
JvE8A';:6>GH3@F:1*6�78AQ[83�I!6:9?J@E�u e9 C!C!1
7>G:9<I@g�Y#C#7<1"G�AB6Me9<R|u
1
JvE
F:\�JvEt3@1*6�3-7<3@O'1
C!CD3'021 a�3�I�3�6�b'b@O'1
C!J@E�3�6

( �<�



( � + ;:6�F ( � I�� I � 2 � D � I
I�� I � � � � y � 8 � $ ( � " J G�b@Osg D+� II�� I � � y 8 ( � $ ( � " J �hi1"I#[<3�I�7<u
3@1fJ@E�3�6m6�;:6|F:1
35S�)�):IK\98>1"R�9 A!1
\>6�3�6cRt1fA�F:3�I#A�9 A!C e9?J@E�u
1fJ@E�3�6 R#3�IKA!3@1
u";:6�7�[<\>6Pf�h�i'L<F:3�IK3�6�23@O'1
J@E<AD3�~ �cO'1"I2R|1
A�+2g ( G:3�IK3@J@E:6�3�6d=oe\>6:6�3�6Mg NW6�SUG:G�1
u
F�;:6�7 +2g ( 1
C!A2b�;�C!3�E�3�6MLoF�9<N
9?u
u
3�F�IK3@1%S )76):IK\98>1"R�9 A!1
\>6�3�6�CD3�E:IQ6:98E�3U9<6tF:1f3-A�9?ADC�e9?J@E�uf1
J@E�3�6
R#3�IKA!3@1
u";:6�7<C!7<3@Or1fJ@E8A!3�E�3�I!9<6:=?\�R�R|3�6Mg>��3@1o7<3�6:9<;�3�R

s'1"6�C!3�E�3�6�C!1"6�Fk6>;:IrF:1
3 �23@Or1fJ@E8A!32[<\>6tfYXZhji [8\>6
F:3�6�3�6�[<\>6
f h�i b�;m;:68A!3�IKC!J@E�3@1
F:3�6Mg

0

5e-06

1e-05

1.5e-05

2e-05

0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000

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

��� ����� � � ���! �"�

# \B\?V$( � �[d ! �;�  '
N 6mS2G:G�1fu
F�;:6�7 +2g �|A�IK3@A!3�6
F:1
3|4568A!3�IKC!J@E�1
3@F:3|1*6wF:3�I��ZI e9?b@1
C!1
\>6�F:3�IBF�IK3@1�S�)�):IK\98>1"R�9 A!1
\>6�C![<3�I VW9<E76IK3�6mOB3@1
A�9<;�C-F:3�;�A!u
1
JvE�3�I-b�;�A�9?7<3<g:021
3�F�I�3@1'�2;:IK[83�6mb@3@1
7<3�6mF�9 C�R#3�I!EMe9 ufA�6�1fC2b@Or1fCDJvE�3�6�F:3�6 �j3@O'1
JvE8A!3�6[<\>6Pf h�i ;:6�F
F:3�6|F�IK3@1:S�)�):IK\98�1*R 9?A!1
\>6�3�6Mg<hi1
3-O'1"I%C!3�E�3�6ML<1
C!A"~u��( � + $ � ~ � ( � � $ ~��_GH3�IK3@1
A!C�V�e;:I#=8u
3@1*6�3l�C!3�E:IB6:9<E�3UGH3@1 ( g8021f3��j3@O'1
JvE8A!3-[<\>6
f hji C!1"6�F
V�e;:IB=8uf3@1"6�3|l ;:R 3@AKO'9?CQRt3�E:IQ9 ufC ( y �%$ =8u
3@1*6�3�I-9?u
CF:1
3�[<\>6tf XZh�i L:;:6�F�F:3�I �2;�\<A!1
3�68A'F:3�I5GH3@1
F:3�6�Ose9?JvE�CDA ):I�\ ( �<�#�<�8� ;:R J@1*I�J�9c�%$wg:021
3�4568A!3�IKC!J@E�1
3@F:3b@O'1
C!J@E�3�6�F:3�6 R#3�IKA!3@1
u";:6�7<C!7<3@Or1fJ@E8A!3�6�[<\>6tf hji ;:6�F fHXDhji C!1"6�F�F:3�R|7<3@783�6�e;:G:3�I-C!3�E:Ir7<3�IK1"6�7�gjxra�3�676C!1
JvE8A!u
1
JvE�u�e9<N?A C!1
JvE L � f hji �sOQ3@783�6 F:3�I|C!A�9<I!=?3�6 P�3@u"G�C!A?e;:GH3�IKu"9�)�):;:6�7<CKV!e9<E�1
7>=?3@1
A�[<\>6 I^OB3@C!3�6<ADuf1
J@EG:3@C!CD3�I-F�;:IKJvE L � f XDh�i �59?u
C-F�;:IKJ@EBL � fYXZh�i �59G)�):IK\98>1"R|1
3�IK3�6MLo\>G�7<u
3@1
JvEwV�e;:I'[�1
3@u
3XS268OQ3�6�F�;:6�783�6 98;�JvEF:3�I54-68A!3�IKC!J@E�1
3@F�b@O'1
C!J@E�3�6BL � f�hji��';:6�F L � f XZhji �rG:3�IK3@1
A!C2E�1"6:IK3@1
JvE�3�6�F =8u
3@1"6�CD3@1*6�R�9?7�g

�
��& ' �.�0���O�*��+�/<��#@�0�)( 3 4 �+*�,.� ,J�.�.-hi1f3
7>IK\�Nm1
C!A|F:1
3ch 98E:IKC!J@E�3@1*6�u
1
J@E:=?3@1
A�LZF�98Nm3@C�9<;8V53@1"6�3�R^0�@'SC6�P�A�I!986�7�3@1"6�3�`BS��#0.6��B9<6�F:3 � k8y � �7<1"G�A*H
S-ufC!;d;�C!A!3�I2G:3@A�I!9?J@E<A!3�6 O'1"I�E�1
3�I2F:1
3 ; 3�6�783m�PC � yWC / � { �0/cy21��>LMOB\>GH3@13/ { � F � y������Ky@F  �( � (



0.98

0.985

0.99

0.995

1

1.005

1.01

1.015

1.02

0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000

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

� � � � ��� �"��� � � �%�! ��� �

# \B\?V$(4���[d ! ����� '
F:1
3�[<3�I�OQ3�6�F:3@AD3��ZIK1"R|3�IKCD3?>�;�3�6�b�;:6�F 1 { � K � y������!yHK  �B1"E:I��-\�R�)�u
3�R|3�6<A2G:3@b@3@1
J@E:6�3@A�gMhd3�6:6wO'1"I'F:1
31"6 S2G�C!J@E:6�1fADA +2g ( F�98IK7<3@C!A!3@u
u
A!3�S )�):IK\98�1"R�9?A!1
\>6�[<\�6?= F�;:IKJ@E := [<3�IKOB3�6�F:3�6	=oe\>6:6�3�6ML#C!\ 1fCDAcF:1
37<3@C�;�J@E8A!32h 9<E:IKCDJvE�3@1"6�u
1
JvE:=?3@1
A27<3@783�G:3�6mF�;:I�JvE4�

��I � �K= [ o�\ � ] { = [�� \ /�] { ( � A�� ��� � + o � � \ ����� \ � " � - ��= [ � \ � ] { = [ � \ /�] { � � �
� �ZI � � :=#[ o�\ � ] { :=#[�� \ /�] { ( � A�� � � � + o � � \ ����� \ � " � - � :=#[ � \ � ] { :=#[ � \ / ] { � � �
{ � � F � �	$/$ $�� � F  � $ � " � [
	 � ] 	�	�	 � [
	 
 ] $�� � K � �	$ $/$�� � K  � $ � " � [���� ] 	�	�	 � [�� 
 ] $$ � " [�� " o " � ] 	 [ � [
	 � ] 	�	�	 � [
	#
 ] � � [���� ] 	�	�	 � [��

 ].]
{ � � F � �	$/$ $�� � F  � $�� � K � �1$/$/$�� � K  �%$ � " [�� " o ]
	 [ � [�	 � ]
	�	�	 � [�	 
 ] � � [���� ]
	�	�	 � [�� 
 ]K]0�9<GH3@1�1
C!A'[<\>ID9<;�C!7<3@C!3@ADb@A�L<F�9<N ��� � k/�'=8u
3@1*6�3�I-78uf3@1
J@E�F:3�R SUR )�uf1 �+=�9?A!1
\>6�C�GH3�IK3@1"J@Edloq�
���1
C!A�ghi1"IQ6�3�E:Rt3�6m6>;:6tV�e;:I�F:1
3��ZI�1*Rt3�I{6|T#e9<6�7<32;:6�FmF:3�6 SUR�)�u
1 �+=�9 A!1
\>6�C�G:3�I�3@1"JvEwF:1
3-V�e;:IB`BS��#0.6 ��+'`S6

R#3�IKC�;�J@E�3B)�u*98;�C!1"G�uf3�6 hd3�IKA!3
~ { ( � ;:6�F loq�
�� { � �<�<� 9<6 � C!1
3�E�3
SU6:E:9<6�7kS ;:6�F � � g�hd3�6:6 O'1"Ib�;�C�e9?ADb@uf1
J@E�[8\>6 � � - � { � � / � { � � E � { � � F � { �J 9<;�CD7<3�E�3�6ML<3�I!E:9 ufAD3�6
O'1"I%V�e;:IZF:1
3-h 9<E:IKCDJvE�3@1"6�u
1
JvE76=?3@1
A�L?F�9<N-3@1"6�3'CD1fJ@E8A�G:9<IK35�B9<6�F:3 � k<y � ��3?8�1fCDA!1
3�IKA�L<F:3�6thd3�IKA � � y ( $ ( � " � � $ �-( � ( y � ( $ ( � " 
 � � " o g?hd3@7<3�6� � � � k : � �<�8� uf1
3@7<ArF:3�I#x+98=<A!\�I �-( � ( y � ( $ ( � " 
 � � " o b@O'1
C!J@E�3�6 � L �<� � � ;:6�F ( ;:6�F
1
C!ABF�9<R|1
ABOQ\�E�uV�e;:I2F:1
3 Rt3@1fCDA!3�6�x+I!9 7<3�6dG:3@F:3�;�A�;:6�7<C!u
\<C�g%hd3�6:6 O'1"I|9?u
C!\ ;:68A!3�I|9?u
u
3�6dC!1
J@E<A�G:9<IK3�6��Q986�F:3�6ML_F:1
3m3@1"6b�;8V!e9?u
uf1
7<3�It0�@'SC6�P�A�I!9<6�7kE�3�IK[<\>IDG:IK1"6�7<A�L�3@1"6�3�IK3@1"6 b�;8V�e9 ufu
1
7 9<;�CDO�e9<E�u
3�6ML%C!\k1fCDA�1"E:IK3 T#e9<6�783 ;:6�7<3�V!e9<E:I7<u
3@1
JvE8[<3�IKAD3@1fu
A29<;8VB� ( y������!y�loq�
��?�>g
( � �



021
3@C!3 e45GH3�IKu
3@7>;:6�7<3�6
C!1"6�F�6:9?A e;:IKu
1fJ@Em6�;:I#F�9<6:6 C!1"6:6<[8\<u
u LHOQ3�6:6 F:3�IZ4-68A!3�IKC!J@E�1
3@Fmb@O'1
C!JvE�3�6 L � = �;:6�F L � := �%[<3�I!6:9?J@E�u�e9?C!C!1
7>G:98IZ1
C!A�g>��3@A�I!9?J@E8A!3�6|O'1"IZ9 ufCD\t6�;:6|F:1
321"6�S2G�C!J@E:6�1
A!A�+2g ( E�3�IK7<3@u
3@1
A!3@A!32\�G:3�IK3SUG�CDJvEMe9?ADb�;:6�7�F:3@C <�\<A�9 uf[?9<IK1"9?A!1
\>6�C�9<G�C!A�9<6�F:3@C2b@Or1fCDJvE�3�6 F:3�6dG:3@1
F:3�6<R#3�IKA!3@1
u";:6�7<3�6Mg%hi1*Ij7<3�E�3�6k[<\�6F:3�R \�)�A!1"R�9?u
3�6mxM9?u
u_9<;�C�L:F�98N|3@C'1"6k�0/
y 12�|=?3@1"6�3 e4-G:3�I�u*9G)�):;:6�7<C�Rme\<78uf1
J@E:=?3@1
A!3�6k7<1"G�A�gH0�9<6:6mG:IK1"6�7<A3@CQ=?3@1"6�3.R#\>IKA!3@1
u
3<L�L � �.�%F�;:IKJ@E L � :�.�%C!A�9?A!A&L � = �%F�;:IKJ@E L � := �#b�; 9�)�):IK\98>1"R|1
3�IK3�6ML�;:6�FcOr1*I 3�I!E:9?u
A!3�6F:1
3�S2G�C!JvEMe9 A!b�;:6�7
U V 0 � L � = � y L � := � � : >

��� ������
�� ����� � ��= % $!��=
	 { � $ � l n@p@q � � �	$ � $ R ��$6O (� Q � � T / � l n@p@q $ 8 y �:� � $ ( � " � � �

h 9?C2C!1"6�Fd[83�I!6�e;:68V AD1f783�hd3�IKA!3jV�e;:I2lon@p@qKH���3@1#3@1"6�3�R 0�@rSC6�P�A�I!9<6�7mF:3�IpT#e986�7<3clon@p@qXGH3@A�I@e9?7<A-F:1
3�3�I{6O'9<IKA!3@A!3-S26�b�9<E�u_9<6 C!1
JvE8A�G:9<I�3�6��B9<6�F:3�6m;:6�7<3�V!e9<E:I'lon@p@q�$ � �J � / � $ � �8�<� g<h 3�6:6mF:1
3�3�IKO'9<I�A!3@A!3'S26�b�9<E�u9<6 C!1
JvE8A�G:9<IK3�6m�B9<6�F:3�6 C!3�E:IB783�IK1"6�7X1
C!A � b<g!�-g � L ( �@L?u
1f3�V�3�I!6wF:1f3�Rt3@1fCDA!3�6
R#3�IKC�;�J@E�3�=?3@1"6�[83�IKOB3�IKA�G:9<IK3@CYZIK783�G:6�1fC�g?021f3@CZ986�b�;:6�3�E:R|3�6|3�IK7<1"G�A#9?u
C!\2OB3�6�1
7�P�1*6:6Mg?h 3�6:6�Or1*I%b�;:RT��3@1
C*)�1
3@u�F�9�[<\>6s9<;�C!7<3�E�3�6ML?F�9<NF:1
3Q3�I�O 98IKA!3@A!3%SU6�b�98E�u>9<6��B9<6�F:3�6j3@AKO 9 � GH3@A�I e9?78A�L�C!\5R|;:N'l n@p@q ;:6�7<3�V e9<E:I � $ � / � ( � �<�<� � ( y � ( $ ( ��� L�9?u 6C!\XID;:6�F�3@1"6�3,;k1
u
uf1"9<I�F:3�G:3@A�I!9 7<3�6Mg � ��;:R R#3�IK7<u
3@1
JvE4�:Y#1"6|3@1"68VW9?J@E�3�IQRt3�6�C!JvE�u
1
J@E�3�I�+'E:IK\>Rt\<C!\>R|3�6�C�9?A!b3�6<A�EMe9?u
AZ;:6�7<3�V�e98E:I � ; 1
u
u
1"9<IKF:3�6m�B9?C!3�6�):9<98IK3<g ��S5u
CZ\�G:3�IK3BS2G�C!JvEMe9 A!b�;:6�72V�e;:I U7V 0 � L � = �@yML � := � �%3�I!E:9?u 6A!3�6|O'1"I#9?u
C!\|;:6�7<3�V!e9<E:I � L � 2 g�021
3@C!3�I%hd3�I�A#1fCDAQ6�1
JvE8AQE�1"6:IK3@1
J@E�3�6�F�=<u
3@1"6ML>9 ufC�F�9<N2R�9<6s1"E:6�E�3�I!986�b@1f3�E�3�6=�e\�6:6<A!3<L�OB3�6:6�R�986�G:3@1�F:3�I�C!A�9?A!1
C!AD1fCDJvE�3�6sS26:9?uzy>C!3B[<\�62`BS � 0.6W0�9?A!3�6jF:1f3BS�)�):IK\98>1"R�9 A!1
\>6s[<\>6DL � = �F�;:IKJ@E�L � :=��5I�3@JvE8AKV�3�IKA!1
7<3�6kRme\<J@E<AD3<g�S2;:N?3�IKF:3�R OB3�IKF:3�6kG:3@1#F:3�6 R|3@1
C!A!3�6�SU68OB3�6�F�;:6�7<3�6kF:1
3c�B9<676F:3�6�C!1
7>6:9?u
3<L�F:1
3UR�986|[<\>6|R|3�E:IK3�I�3�6ML<C!A!\�J@E:9?C!A!1
C!J@E|9<G:EMe9<6�7<1
7<3�6 0�@'SC6�P�A�I@e986�7<3�6s3�I!EMe9?u
A�L>Rt1fAD3@1*6:986�F:3�I[<3�IK7<u
1
J@E�3�6Mg�S26�F:3�IK3�IKC!3@1
A!C21
C!A2F:3�ID<�\8A�9?u
[�9<I�1*9 A!1
\>6�C�9<G�C!A�9<6�Fd9<;�JvE V�e;:I-CD\<u
JvE�3�4-6<A!3�I�C!JvE�1
3@F:3|b@O'1
C!J@E�3�6
R#3�IKA!3@1
u";:6�7<3�6�[<\>6?;d;�C!A!3�ID=?\>67��7>;:I!9 A!1
\>6�3�6�C!3�6�C!1
A!1
[MLZF:1
3�CD1fJ@E	6�1
J@E<Am9<;8V2F:1
3 �B9<6�F:3�6:=?\>67��7�;:I!9?A!1
\966�3�6�9<;�CDO'1"I!=?3�6Mg NW6 �29G)�1fAD3@u ( GH3@C!J@E e9�V AD1f783�6�Or1*Ir;:6�CUR|1
A��%\<1
C!C!\>676WS�)�):IK\98�1*R 9?A!1
\>6�3�6
V e;:Ir7<3�R|3@1"6�C�9B6R|3�;d;�C!AD3�I!=?\>67��7>;:ID9?A!1
\>6�3�6
9<;8V [83�IKO'9<6�F:A!3�6
0�@rSE6�P�A�I e9<6�7<3�6MgjN 6�C�G:3@C!\�6�F:3�IK3|uf3�ID6�3�6mO'1"Ir1*6 �29�)�1
A!3@u( 3@1"6�3 ; e\<7<u
1
J@E:=?3@1
Ac=?3�6:6�3�6ML�F�9<N ; ;�CDA!3�I e;:G:3�I�u*9G)�):;:6�7<C!3�a�3�=<AD3 G:3@1-`BS � 0.6 � +'` 6�4568A!3�IKC�;�J@E�;:6�7<3�6[<3�IKO'9<6�F:A!3�I 0�@'SC6�P�A�I@e9<6�7835[<3�ID6:9?JvE�u�e9?CDC!1
7>G:9<IrC!1"6�F�
cb�;:R|1"6�F:3@C!A-1"6 ):I!9	8>1
C�IK3@u
3@[?9<6<AD3�6 P�b@3�6:98IK1
3�6Mg
�
��� � �C�-# �

;k1fA�s'1
u V�3cF:3�I!+'E�3�676�P�A!3@1"676�;k3@A�E�\>F:3mu�e9<N A�C!1
J@EdF:3�IsY#1"6��+;:N�[<\>6 ;d;�C!A!3�I�e;:GH3�IKu"9�)�):;:6�7<C!3�a�3�=8A!3�6 9<;8VF:1
3QR#3�I�A!3@1
u*;:6�7m[8\>6 ;d;�C!A!3�I!=?\�67��7>;:I!9?A!1
\>6�3�6m98;8VZx�\<u
7<3�6w[<\>6B��;8VW9?u
u
C![�9<I�1*98G�uf3�6 >�;:9<68A!1 ��b@1
3�IK3�6Mg�P�1"6�FF:1
3cu
\>=�9?u
3�6dS2G:E e9<6�7<1
7>=?3@1
A!3�6 b�;kC!A�9<I!=oL�C!\m3�R )7��3�E�ufA|3@C2C!1
J@EML_6�1
J@E<AsF:1f3mP�A!3@u
u
3�6ML#9<6�F:3�6�3�6 ;d;�C!A!3�IG:3@7<1"6:6�3�6ML?F�;:IKJ@E23@1"6�3�6 �%\<1
C!C!\�676 �ZIK\<b@3�N b�;�9�)�):IK\98�1"R|1
3�IK3�6ML�CD\>6�F:3�I!6-F:1
3'P�A!3@u
uf3�6ML<986-F:3�6�3�60�-u";:R�):3�6[<\>6 e;:GH3�IKu"9�)�):3�6�F:3�6�;d;�C!AD3�I!6mG:3@7<1"6:6�3�6Mg

( � �



� �������	�
�	� �

* "��B( �%8'-6$ �-( �<�<� �DC ` %[\_^[\ V)(zVXZTE #
��� ` % �9V) �^aZGV$%ad U � VX^
ZXY[b C %aV UHU	%ad � (4�� � V�d !��pb.� `HV U ZGVXW �P�):IK1"6�7<3�I|6]R#3�IKu"9?7�LM�Z3�I�uf1"6Mg
��" � + +�� �K" ��� � "&��81(��&$	�� �"�5�� � " ��87+ �%8'5 �-( �8�<� ��< OQ\ ;k\>R|3�68A!C�P:;��cJ@3
V \�I��%\<1
C!C!\>6 S�)�):IK\98>1 6R�9 A!1
\>6�CK��<'E�3�+rE�3�676�P�A!3@1"6 ;k3@A�E�\�F�g

�"Y b # djdj^ ( U %W!BCO` % \}^[\ V)(zVXZTE (�����(���L � 6��7�:g
��" � + +�� �K" ��� * "�� �@+��K" 5��&� "��  #" 54 2+������ " � � �� 2+ 
��95 �)( �<� 8 �A�%\<1
C!C!\>6 �ZIK\�J@3@C!C-S )�):IK\98�1"R�9B6A!1
\>6 V \�IQP�3?>:;�3�6�J@3�`B3K):3�9 A!C�L�9<6�FkP�3?>�;�3�6�J@1"6�7�G7y sCy:G:IK1
F:1fb�9 A!1
\>6Mg

! %�� `Hd�^ ( % ! � %  � � ZG^aZGV)%7dj^ ( "EV)% ( % ! E #%"$#�L��>�7�B6�� 8 � g
��"���" �/� 3'+  � ����# "%$ "�&  � �-( ��2 ���
"(`c^ad�W?Y[VXd !�CO` %BWHb UHU?b?U �P�):IK1"6�7<3�I|6]R#3�IKu"9?7�LM�Z3�I�uf1"6Mg
� "�* " � �@+('.8'-'+)� � "�* 84( $ ���&
 ",+ �95 $D8'5 �-( �8� ���DC %aV U@U&%ad #-��� ` % �lV$ �^aZGV)%7d �

x.88V \�IKF/.10)2
[�3�I546287|y �:9;3<464>=�x.8<V�\?9;@�g
� "�* "%A�"�!>34 @5 �-( �G2 ��� �,B�2C4D46B?0FE�)�)G9;B98)2IH�E(7628B?0JB(K�@G3K)G3>0)@G3>0�7L7M9;2IE?u84>N

# d�dj^ ( U %W!BC ` %[\_^[\ V)(zVXZTE #�= � � �96����GN
� " � " ! ( �@+ ,�� !�"�� " 
 "����956" 6��95 �-( �<� � � �:9;B�4*)O3<P<764QKRB?9TS�46762IH�EU762I0)V @1W)P<X83<B�7D2C@G3ZYL2C[�3>9;V�3>0)P<3

\ 287M]_^-`���Y.�a4>N
b�% ( � "(V$% ( � � � % ( � (dc �6e��>= (>f�g 8 6 ( (�(�( N

*�".*B"�596� �$��:*�"��>84$	� �)(>g�h�i � C `@V�d � V � VXbed �abe`kj Z %eW?Y ^9U ZGV 1 �< 3>WGlG0)3>9<=�m)7MW)7676V?E�9;7>N
+ "�� " *�898n' �-(>g�o � �pj%Z %eW Y[^9U?ZGV�W CO` %BWHb UHU?b?U �

qr28X83?y�=1@p3 \ q�B)96s�N
� "�t uGvwvxu2+ �-(>g 8 h � # dFy@djZG` %.��� WeZGV$%ad Z %IC ` %[\_^[\?V$(zV�ZTE/�'Y[b %7` EP^7d��zyHZXU #-��� (zV�W@^aZGV$%aduU �

R�B�XIWGH{3 ( =Gqr28X83?y�=1@p3 \ q�B?96s|N
+ "�t�uGvw}~u@5�}	�<uG� 5 �-(>g�g � �DC��F�$�,y-C�' � Y E ( % ! bedjbBZGV�W�VXd�!?be`cbed�WHb � ^aW�19^	![b � R�3>954628B?0 � N o P�N

YL3>�GE�957MH{3>0�7�BUK���3>0)3<7628P<4>=n.k0)28[�3>9;46287cyFB(K%qTE(4M])2I0)V�76B?0�=|m)3>E(7676X83�N
(>f(�



*�"�� "&� u�+(',u2+)�&
 "��;A�",� "���� �-(>g�h ( ��< ])3�B)P<P>WG9;3>0)P<3�B(K-463?>GW)3>0)P<3 �GE(76763>9D0)4L2 0 9;3>�G3>E(7D3<@ 3?8d�O3>9;2 6
H 3>0�764kE�0)@/])2876762I0)V 7D2 H 3<412I0/E{H�E�96s(B([�P<]GE(2I0�N
j Z %eW Y[^9U?ZGV�W C ` %BWHb UHU?b?U�^7d��
ZXY[beVX` #
��� (zVXWH^aZGV$%ad U=( (n= (>f ( 6 (>f�h N

� "�+ "&� -�� '
��}�� � "�� "�� �,v �M� , 8 �-( g�h ( � m)7M952 0)V xk[�3>9;XIE��)4>=���E(767D3>960 ; E(76P<])2I0)V�= E�0)@ @pB?076
7 96E�0)46287628[�3 � E�H{3<4>N
! %�� `Hd�^ (
%W! � %  P\?VXdj^7Z %a`HVX^ (��'Y[b %7` E � #|c�= (>h � 6 i�f�h N

*�"�* ���.+��%}��,� "&
 � 0 ���;+78�� 3���� ��"&
'1�3��xu2+��'� �<u2+ �-(>g�g�i �:` �G�)X828P>E(7628B?0)4 B(K�96E�0)@GB?H�E�H��)X82 ��3<@T�GB96
XzyGH{B?96�G])28P Y�@ ` � ^-`	��Y �-2I0_H{B�X83<P>W)XIE�9 3<P<B�XCB�Vay�N
b�% ( � �OW % ( � (�= o�o 6 8 � N

+ "�# "�* -�uGvw}~u@5n',u�1 ,���* "�� ",*/� vwv �w} �-(>g�g � ��mGW)P<P<3<464 B(K��G]ay)X8B�V�3>0)3<7628P H{3<7M])B)@G4-2I0J7M])3 KRB?WG9{6 7 E98?B)0
P>EU463�N
j�EBU Z � "EV)% ( ��
 &�= i(�
� 6 i 8 � N

� "�* "�+.-',�uG}���!�"�� " ! �95���87+ �-(>g 8 g ��S�[�B�XIW)7628B?0 B(K��G9;B�7D3<2 0_H{B�X83<P>W)X83<4>N
N 0��js N�@ N ; WG0G95B � S�@�N ���|b ^  ' �^ (zV�^7d � ` %7ZGbeVXd  �bBZG^[\ % ( V U	 �
`kP>E(@G3>H{28P���9;3<464 =�@ 3 \ q�B?96s|= i ( 6 ( � i N

� " � ��vwvxu@5�',u2+	6 �-(>g�h 8 � � ^ad � %  b bH^	U�� `cb?U �� [?283>9;763L`LW��nE(V�3/�~=G` s E(@G3>H{283@6]R�3>9;XIE(V�=��:3>9;X82I0�N
� "�t " � �@+ + �)(>g�h 8 � C %aVXdjZ C ` %eW@b?U@U?b?U�^ad ZXY[bBV�`�j%ZG^aZGV U?ZGV�W@^ (|yHd�!?be`cbBdjW@b �; E�95P<3<XnYL3>s)s(3>9<=�@ 3 \ q�B)96s�N
� " �/� 
�-/+�� �-(>g�h � �{�"Y[b F�b �[ZG`c^ (-�"Y[b %a` E/%W!Lb % ( b@W.��(z^a`6� � % (4�[ZGV$%ad �

� E�H{lG9;28@GV�3 .10)28[�3>9546287|y��:9;3<464>= � E�H lG952C@GV�3�N
� " � +����>1 � �@1 ,���+ "���uG�w} }��,+ "&
/143 
 ���
� ,|u���� "�� �8n}>vxu�+ �-(>g�h�g ���,B�XzydH{3>9DE(463�P<]GE(2I0 9;3>E(P<7628B?0��

^
3>�)XC28P>E(7D2CB)0/3>9D9;B?9;41E�0)@/9;3<X82 E�l)2CX8287cyQB(K�V�3>0)3L@G2 EUV?0)B�46284>N
FB� W�( � # WeV��9U��Ob?U � (���= o ( o � 6 o (>o 8 N


 "��;A�"���" �:� �-(>g�h ( ��` HzE�9;762I0)V?E(X83 E��G�G95B?E(P<]J76B�7M])3 467MW)@uyJB(K�B)P<P>WG9;3>0)P<3{B(K�463?>GW)3>0)P<3 �GEU76763>960)4 2I0
953>�G3>E(763<@_3?8d�O3>9;2IH{3>0�764>N
�'Y[b # djd�^ ( U�%W! CO` %[\}^ \?V$( VXZTE	�'"�� = (�(�� ( 6 (�(�� 8 N

* "�� - 
�� 89+ � �-(>g�g�h � <,9;3>0)@G4k2 0 7M])3���95B(K 3<4D4628B?0JB(KS; EU7M])3>H�E(7628P<4>N
,kb �M5 b V�ZGZGbBV)(4� d ! bed �����! #kj %7d��abB` \_beV$(z^	![bI���� yHdjZGbB`Hd�^aZGV$%adj^ ( � %ad ! `|b UHU'%W!�b ^aZXY[b� �^aZGVXWeVX^ad U
 "�#�! VXd/"EbB` (zVXd ' 9A��1 �[d ! Z;�abB`kb ^aZXY b� �^aZGV 1�# i�o 6 i�g N

+ "�& u � uGv 
��95��:#=",*Fu���6�u�+�� ��� !�"�� ����+ u 5/1Uu �-(>g�g�i � �LWGE�0�76287ME(7628[�3$� � ^	�%��95B?P<3<@�WG9;3<4 E�0)@ �G9;3@6
P<284628B?0)4 N
"���()( � b ^7ZXY[b� � "EV)% ( � e 
 = �&�"� 6 o�f�i N

( f�o



��"&
/143��Iu�+���� �<u�+)��* "�� u����?vIu�+)� ��" � + �-96�u�+?����" 
 � + ud� � �-(>g�g 8 ��<p])3 S���3<P<764kB(K @ 3<4D763<@ �:9;2IH{3>9
�:2I0)@G2I0)V m)28763<4JB?0 7M])3Q^-3>�G9;B)@�W)P<2Il)2CX82I7cyrB(K�� � ^ � ; E(7M])3>HzE(7628P>E(X
;QB?@G3<X82I0)V E�0)@ � B?H��GW)763>9
m)2IH{W)XIE(7628B?0Qm)7MW)@G283<4>N
! � � %  � � "EV)% ( � #%"$&�= i � o 6 i�o ( N

!�" 
 �<uG��5 �-(>g#� ( �-` lOB?WG0)@_K B?9p7M])3{3>969;B)9 2I0Q7M])3�0)B?9DH�E(X�E��G�G9;B98?2IH�EU7628B?0F76BJ7M])3{@G28467M9;2IlGW)7628B?0 B(K�E
4MWGH B(K�@G3>�O3>0)@G3>0�7 9DE�0)@GB?H [(E�9;2IE�l)X83<4>N
CO` %BW � j V"�9ZXY "Ebe` 1lb�(zb.E{j�E  � � b ^aZXY � j%ZG^aZGV U Z � C `c^[\_^[\ � #�= o�h � 6 8 f�i =).10)28[�N � E(X82 KRB?960)2IE ��9;3<4D4>N

��" 
 � +(� 
�
Qu�+?� � ".078%5 * �Gud}~udvxu2+ �-(>g�g 8 � �LWGE�9;763<7 �:W����<XC2I0)V%��` �LWGE�9;7D3<7�; E98?2IH{WGH�6|T�2Is(3<X82I])B)B?@;Q3<7M])B)@JK B)9 ^-3<P<B?0)467 96W)P<762I0)V <,9;3<3 <�B?�OB�X8B�V�283<4>N
b�% ( � "(V$% ( � � � % ( � (2# � ���>= g 8 � 6 g 8 g N

��" 
 � +(� 
�
Qu�+?� � ".078%5 * �Gud}~udvxu2+ �-(>g�g#� �.T�2Is(3<X82 ])B)B)@ 6 H�E��G�)2I0)V%��` 462IH��)X83 H{3<7 ])B?@Q76BF[)284MWGE(X82��<3
�G]7y?X8B�V�3>0)3<7628P P<B)0�763>0�7-B(K�E{463?>GW)3>0)P<3 E(X828V?0GH{3>0�7>N
CO` %BW � Fp^aZ ( ��# WH^�� � j%WeV ��� j #	��
 = 8 h (>o 6 8 h (>g N

* "�� "&
 � 8�
B89+ �:� � ",+ " ��vw}~u@5 �-( g�g�f � ��]7y?X8B�V�3>07yF9;3<P<B?0)467M9DW)P<7628B?0�N
N 0��,b % (zb@W.��( ^7`Lj EBU?ZGb� �^aZGVXW?U � � 3<@�N|Y�N�; N s 28X8XR= � N�;QB?9;287��/�<=�m)2I0GE�W)3>9<=�mGWG0)@G3>9;XIE�0)@�=7; EU464ME(P<]?W76
463<7D764>N

+ " * "%� � �>}D8'5���t "�*�" !�" ! + �)1 , �-(>g�o � ���L3>0)3<7628P>E(X 2 Hz�)XC28P>E(7D2CB)0)41B(K,7M])314D7M96W)P<7MWG9;3kB(K%@G3<B98 yd952 lOB96
0)W)P<X83<2CP�E(P<28@�N
Fp^aZT� `|b (��@(�= g 8 � 6 g 8 � N

� ",� uG�w} }�� � "'098'5 * �GuG}<uGvIu�+ �-(>g�g�o �S;QB)@G3<XC2I0)VF7M])3��,B�X yGH{3>96EU463 � ]GE(2I0/^
3>E(P<7628B?0�N
! � � %  � � "EV)% ( � & = �)g 6 8 ( N

(>f 8



���������	��

�����

�����
�������
�������
V�3>lGB)9;3>0/E�H (>g N! �3>lG96WGE�9 (>g#"�g 2I0��-E(@ spB?H{lGWG9;V�[�NG@�Njs N
(>g#�(� 
 ��g � 96WG0)@G4DP ])W)X83 q 3<2%$�s�2I9;P ])3>0 � xLlO3>96WG9;463<X �(>g#��g 
 h�o N 0�763<V?9;283>9;7D3 �L3<4ME�H 764DP ])W)X83 m)76283>9;467ME(@G7(>g�h�o 
 h�h VayGH�0GE(462IE(X83QxLlO3>9;467MW�KR3 @G3>9p�L3<4ME�H 764DP ])W)X830xLlG3>96WG9;4D3<X

T�3<28467MWG0)V�4 s?WG9;4D3#�'& E(7M])3>HzE(762Is�WG0)@ �:28B�X8B�V�283
` l)287MWG9

s 3>9Dl)467 (>g�h�h N H�HzE(7M9;2Is)W)X EU7628B?0JK)(WG9*& E(7M])3>H�EU762Is�WG0)@ N 0�K B?9DH�E(762IsJE�0F@G3>9
w�B?]GE�0G0Jq B�X K V?E�0)V �LB)3<7M])3@6 .k0)2C[�3>9;46287+(E(7(>g�h�h 
 g�f � 96WG0)@G4D7MW)@G2IWGH
lO3<2�@G3>0��:9;B(KR3<4646B?9;3>0F^�N%�:2C3>952 = x{NGY 9;B)lG0)2 s
s N, N?@G3{� 9;B)B�763�=)��Nj�k3>9546762I0)V WG0)@_q N-&Q3<7��<X83>9

s 3>9Dl)467 (>g�g�f R�B?9;@G2I�)X8B?H 2 0.& E(7M])3>H�E(7D2 sJH{287,@p3>lG3>0�K E(P<] N 0�KRB?96HzE(762Is(>g�g�f 
 g(� s1E�WG�)76467MW)@G2IWGH lG3<2��:9;B(K6N �:283>9;2R=���95B(K5N)@G3 � 9;B?B�763�=
Y 9<N! �3>9;3>lO3<3�=��:9;B(K6NGm)P ]G0)B?9D9 WG0)@ �:9;B(K6N?qTE�s(B�XIl)2I0)V�3>9��
YL2I�)XCB)H�E�96lO3<2C7LlG3<2���95B(K5N)@G3 � 9;B?B�763 �>WGH0/ ])3>H�E
1 � E�96lG3>0�7M])3<B?953<762846P ])32&Q3<7M])B)@G3>0F2I0 @G3>9-YL2 � 3>953>0�762IE(X8V�3<B)H{3<7M9;283�3�54 \ 3<2876V?W)7MEUP ]�763>9��
��9;B(K6N � B?0)467 E�0�7D2 0)3<4DP>W �

 �3>lG96WGE�9 (>g�g(� YL2I�)XCB)H�2I0�& E(7 ])3>H�E(762Is�H{287�@ 3>lO3>0�K EUP ] N 0�KRB?96H�E(7D2 s
E�ltsp3>96l)467 (>g�g(� �:3>E�96lG3<287MWG0)VJ@G3<4kYL2C4D463>9;7ME(7D2CB)0)467M])3>H�E(4 lO3<2 �:9;B(K6N?qTE�s(B�XIl)2I0)V�3>9( N h N g�o 
 � ( N � N g#� m)762I�G3>0)@G2IWGH @G3>9k� 96E(@�W)283>9;7D3>0�K6(B?95@G3>96WG0)V�@G3<4pT�E�0)@G3<4ps 3<464D3>0(+" N h N g#� 
 ( o N h N g�h \ 2846463>0)46P<]GE KR76X828P ])3>97&Q287ME�96lO3<28763>9-@G3>9p`1� � N ( E�H

 �8& EU7M])3>H�E(762Is{@G3>9k.k0)2C[�3>9;46287 (E(79 �96E�0GsUK WG957� lG3<2 ��9;B(K6Nus NOYL2 0)V�3<4 �
463<287 (:" N (>f N g�h \ 2846463>0)46P<]GE KR76X828P ])3>97&Q287ME�96lO3<28763>9-@G3>9p`1� ( N ( E�H

 �8& EU7M])3>H�E(762Is{@G3>9k.k0)2C[�3>9;46287+(E(79 �96E�0GsUK WG957� lG3<2 ��9;B(K6N��,Nj�kX8B?3<@G3>0 �

( f#�


