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

�
 "!$#�%'&(%" ")�&+*-,.,�&0/1,�&02�23 "4-)� '2
*5#�#�,34-#�,3 "*567&98;:�&<)�63:�&;23=+*>6367&<,3#�%'4-6�4-?A@B*-/1*- ")�2C6EDF2�:�4G8H*I%" ")�&+*-,
67,�&0)�JLK�MN)O!P*-)RQS#�,341T�%'&0!$20UV)�41)XWN%" ')�&+*5,Y,3&<%Z*563 "41)�2�:� "#�2�*-,3&E&\[
 'J�&0)R6] ")IJ�*567*^#�%"4-6320K`_A ")�&0*-,�,3&0/-,3&02�23 '41)
67&<=a:�)� 'bXc�&02d=0*-)e2C67 '%"%YTf&gc�23&0Jh674�!�4XJ�&0%i67:�&OJ�&0#f&0)�J�&0)�=<&jTf&<6N8
&0&0)k@�*-)�JlDmU�#�,�4G[
 'J�&0Jh67:�&OJ�*567*
=+*5)nTf&j67,3*-)�2�?o4-,3!$&0Jp674h*q23=0*-%"&j8;:�&<,3&r67:�&s,�&0%"*567 '41)�23:� "#p "2d,341c�/-:�%'Qe%" ")�&+*-,<KtMN)k67:�&s 'J�&+*-%]8u41,�%"JYU
vVw�xzyf{G| 8; '%"%�23c�/-/1&02C6$*-)m*-#�#�,341#�,� Z*563&�63,7*-)�2C?o41,3!�*563 "41)YKlMN)}67:�&~*-T�23&<)�=0&q45?(67:�&<41,�Q�41)�&~c�2�c�*-%'%'Q
,3&<2341,C672�634q&0!$#� ",� "=+*5%`!$4XJ�&0%`T�c� '%"J� ')�/�KS�`41%'QX)�41!$ Z*5%`!$4XJ�&0%'20Ui634qTi&tJ� "2�=0c�2�23&0J�%Z*>67&0,<UY*-,�&s*-)�4567:�&<,
!$&<67:�4
Jq?o41,(:�*5)�J�%" ')�/s)�41)�%" ")�&+*-,9,�&0%"*567 '41)�23:� "#�2<K

M98; "%'%Y23c�/-/1&02C6d67,3*-)�2C?o41,3!�*567 '41)�2(67:�*56�Q-41ce=0*-)e63,�Q� '?]67:�& vG{VxX�]�  ')lQ14-c�,�2�=+*56�67&<,3#�%'4-6d:�*-2d41)�&
4-?i67:�&(?o41%'%"4G8; ")�/�?oc�)�=<63 "41)�*5%�?o41,3!$20K]�(:�&�,�&02�#i41)�23&02u*-,3&^*-2�23c�!$&0J$674OTi&^)�41)XWN)�&</R*567 �[1&; ")$*-%'%�=+*523&02<K

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

0.5

1

1.5

2

2.5

3
(a)

0 0.2 0.4 0.6 0.8 1 1.2
0

5

10

15

20

25
(a)

�(:�&$?oc�)�=<63 "41)�*-%�,3&0%"*567 '41)�2�:� "#�Ti&\6N8u&<&0)�@�*-)�J�D  ")���*R�S "2O/1 '[-&0)�TRQ�@F�����3De�+�aU]63:�*56t "2g@� '2
,3&<%Z*563&0Jk674l*h#f4G8u&<,g45?uDmU�8;:�&0,�&$63:�&$#i4G8
&0,O "2S6NQX#� "=0*-%"%�Q�c�)��z)�4G8;)YK���41,�63:�&r6741#�#�%"456+U��L�j���

� �1�



8;:�&<,3&+*52E�L� � ��?o41,]63:�&u#�%"4-6]41)t63:�&uTf4-636341!hK���41,`&0 �67:�&<,�23 �67c�*>67 "4-)YU>63:�&9%'41/R*-,� '67:�! 4-?�@  "2�%' ")�&0*-,3%�Q
,3&<%Z*563&0Jq674s63:�&I%"41/R*5,3 '63:�! 4-?]D �o,3&0/1*-,3J�%'&02�2^45?]63:�&IT�*-23&+���

%"4-/�� @t���H%"41/������\��� �L�N%"41/�� D����

� 41c�23:�41c�%"Jh=04-)�23 'J�&0,^*s23 '!�#�%'&�%" ')�&+*5,9,3&</1,3&<2323 '41)h4-?.@���� %"41/�� @j�941)qD	���H%"41/�� D��\K

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

10

20

30

40

50

60
(b)

0 1 2 3 4 5 6
0

0.2

0.4

0.6

0.8

1
(b)

�(:�&�?oc�)�=<67 '41)�*-%�,�&0%Z*>67 "4-)�23:� '#PTf&<6N8
&0&<)e@ *5)�JPD  ")���T��� "2u/- '[1&<)qTRQ~@ � ����&�

#`�o�L�ND��\UX67:�*>6( "2u@
 "2;*5)l&�
�#f41)�&<)R67 Z*5%Y?oc�)�=<63 "41)h4-?`DmK���41,(67:�&I#�%'4-6;41)q6741#LU��L�(���s8;:�&0,�&+*-2^�L� � �r?o41,963:�&I#�%"456;41)
67:�&OTf4-6�6741!hK.MN)h&+*-=a:h23 �67c�*563 "41)LU�67:�&I)�*>67c�,3*-%Y%"4-/R*-,3 �67:�!�4-?�@  "2(%' ")�&0*-,3%�QP,�&0%Z*>67&0Jq634rD��

%"41/�
0� @t�E� %"4-/�
+�o������� �L��D��

� 41cl23:�41c�%"J�=<41)�23 'J�&0,�*P2� "!$#�%"&S%' ")�&0*-,;,3&0/-,3&02�23 '41)�4-?�@��f� %"41/�
0� @t�;4-)eDmK��d=\67c�*-%'%'Q-U�67:�&gT�*-23&g4-?
67:�&O%'41/R*-,� '63:�!� "2()�4-6^ '!�#f41,�67*-)R6(:�&<,3&I&0 �67:�&<,0K

� ���



0 1 2 3 4 5 6 7 8
−10

−5

0

5

10
(c)

0 1 2 3 4 5 6 7 8
−1

0

1

2

3

4
(c)

�(:�&S?oc�)�=\67 '41)�*-%Y,�&0%"*567 '41)�23:� "#~Tf&<6N8
&0&<)p@ *-)�J�D  ")���=+�9 "29/1 �[1&<)lTRQ�@ � ��� �m�L��%'41/�� D��\U�63:�*56; '2
@� "2�*-)l%'41/R*-,� '63:�!� '=�?oc�)�=<67 '41)e45?�DmK(��41,(63:�&g6341#e#�%'4-6+U��L�(� �r8;:�&0,�&+*-2��L� � �$?o41,(63:�&gTf4-6�6741!
#�%'4-6+K.MN)h&+*5=a:e23 �67c�*>67 "4-)YU�=<41)�23 'J�&0,^*s23 '!�#�%"&�%' ")�&0*-,9,3&</1,3&<232� "41)h4-?�@�4-)�D���� %"41/�� D����

�(:�&I?oc�)�=<63 "41)�*-%Y,3&<%Z*563 "41)�23:� '#~Ti&\6N8u&<&0)p@�*-)�JhD  ")n�oJ��u "2

@ �H��� ���L� �D �

� &<)�=0&5U�=04-)�23 'J�&0,
*t23 '!�#�%"&;%" ')�&+*-,E,�&0/1,�&02�23 "4-)~4-?�@ 41)�D � � ��� DmK��^4-67&;67:�*>6u&0*-=a:q#�%"456
 ')p�oJ���:�*52
*s:�41,� ��04-)z67*-%A*-2CQX!�#�634-67&I4-?]���GK

� �	�



0 0.5 1 1.5 2 2.5 3
2

4

6

8

10

12
(d)

0 0.5 1 1.5 2 2.5 3
−0.5

0

0.5

1

1.5

2
(d)

MN) !$412�6�#�,341T�%'&0!$20U^67:�& vG{VxX�]� y�{ ����� ����� 8; "%'%dTf&nT�c�,3 '&0JH ") *m=041)�2� "J�&<,7*-T�%"&�*-!$41c�)R6�4-?
��y ��� x
	Oyf{��
��{ � �
� � � � v�| U�234p67:�&qTf&02C6s67,3*-)�2�?o4-,3!�*567 '41)}!�*GQn)�4-6rTf&�*-#�#�*-,3&<)z60K}M ?^6N8u4k41,s!$41,3&
67,3*-)�2C?o41,3!�*567 '41)�2t*-,3&q2�c�/1/1&<2�67&<J 63,�Qm*5%"%u45?�63:�&0! *5)�J�23&0&q8;:� '=a:  '2jTf&02�6sWI%'4
4-��*56rJ� Z*-/1)�412�63 "=02
?o,34-!�63:�&�[5*-,� "41c�2���6329,7*>67:�&<,
67:�*-)k��!$&+*5)� ")�/-%"&02�2a�E23c�!$!�*-,3 '&02�23c�=a:h*-2����+KEMN)~2� '67c�*567 '41)�2�8;:�&0,�&S*
%"4-/R*-,3 �67:�!$ "=�67,3*-)�2�?o4-,3!�*567 '41)r "2�23c�/1/-&02�63&0JYUXQ141cP!� '/1:R6�63,�Q$*O23bzc�*-,�&d,34X4-6�67,3*-)�2C?o41,3!�*567 '41)$*-2
8
&0%'% K

�(:�&S)�&<&0Jq674t63,7*-)�2�?o41,�!  '29234-!�&\67 "!$&02�!$41,3&d*-#�#�*-,�&0)R6( ')q*j#�%"456u4-?A63:�&�2C67c�J�&<)R67 ��<&0J�,3&<23 'J�c�*-%'2
*-/R*5 ")�2C6
63:�&d#�,�&0J� '=<63&0JP[5*-%'c�&02�?o,341!�* � � �`x���{��`v 4-?L67:�& yf{ ����� �����.����v�� Tf&0=0*-c�23&�Q141cP63&0)�Jq)�4-6
634
#f&0,3=<&0 �[1&O23c�T�63%"&SJ�&\[X Z*563 "41)�29?o,�41!�%' ")�&0*-,3 �6NQ1K

� ���



� �u���������C�����n�����I�	�L�����u���

�`,7*-)�2C?o41,3!$ ")�/;63:�&�,3&02�#i4-)�23&�674�*^)�&\8m23=0*-%"&�=+*5c�23&<2�)�4^J� �
$=<c�%'63 "&02� �?
Q-41cg8; '23:g634�!�*-�5&�#�,3&0J� "=<63 "41)�2
41)q67:�&S41,3 '/1 ")�*5%f2�=+*-%'&-K���41,9&�
�*-!�#�%"&-U
23c�#�#i412�&SQ141c ��6;*s%" ')�&+*5,u,3&</1,3&<232� "41)�4-?`%"4-/ 
 ��@j�u41)~D}KE�(:�&
��6�67&0J�[5*-%"c�&02;27*563 "2C? Q

�%"4-/ 
 ��@j�E��
a� ��
0��D	�

�(:�&�#�,3&<J� "=\67&0Jn,3&<23#f41)�23&P@��$?o41,g*-)� ')�J� '[X 'J�c�*-%�8; �67:kD � D��� "2I41T�67*- ")�&<J�TRQ ��,�2�6j/-&<6363 ")�/�67:�&
#�,�&0J� '=<67&<Jh[5*-%'c�&�?o41,(%'41/�
0� @��V���

�%"41/ 
 � @��V����
a� ��
0��D�� �

��c�,;Ti&<2�6^/1c�&<232;?o41,;@��O '2(41T�67*- ")�&<J�TzQ�&�

#i41)�&0)R67 "*567 ')�/r41c�,(#�,�&0J� '=<67 '41)q?o41,(%"4-/ 
 ��@��G���

�@��d� &�

#`� �%'41/ 
 � @��V�3�E� &�

#`��
a� ��
0��D��>���

�(:�&s23*-!�&s 'J�&+*~=0*-)pTf&sc�23&<J�634q/1&<6S#�,3&0J� "=<63 "41)p ')R67&0,C[5*-%"2d?o4-,S@��j?o,�41!�*~#�,3&0J� "=<63 "41)e ")R67&<,�[5*-%]?o4-,
%"4-/ 
 ��@��G�\K

�d67:�&<,�67,3*-)�2C?o41,3!�*567 '41)�2;41)e@ *-,�&t:�*-)�J�%"&<J�*-)�*5%"41/14-c�23%�Q1K;��41,;&�
�*-!$#�%"&5Ui:�4V8BJ�4PQ141ce#�,3&<J� "=\6
@ c�23 ')�/$*s23 "!$#�%'&�%" ')�&+*-,u,3&0/-,3&02�23 '41)h8; �67: � � @�*-2(63:�&I23&0%'&0=\67&0Jl,3&<23#f41)�23&��

�����������C� ��	l�$��������	������ �����C�
�����! �C�"�$#%�t���&�(' �����

� ,�&02�&+*-,�=a:m&0)�/1 ')�&0&<,j "2O ")R[-&02�63 "/R*>67 ")�/l67:�&Pc�2�&~4-?;*l8; ')�J�!$ "%'%�674�/-&0)�&<,7*563&P&0%'&0=\67,3 '=0 �6NQ1Ke�
:�&~:�*52
=04-%"%"&<=<63&0JjJ�*>6a*�41)j63:�&*),+}41c�63#�c�6.?o,�41! 63:�&98; ")�J�!� '%"%z*-)�Jj67:�&9=<41,3,�&02�#i41)�J� ")�/�8; ')�Jj[1&<%"4X=0 �6NQ1KE�X:�&
8u*-)R672;674rJ�&<[-&0%'41#e*r!$4
J�&<%L67:�*56;&�

#�%"*- ")�2963:�&IJ�&0#f&0)�J�&0)�=<&t4-?`67:�&-),+H41c�63#�c�6;41)�8; ")�Jq[-&0%"4X=0 �6NQ1K

M
8; '%"%L/- '[1&SQ-41cl2�)� "#f&<632;4-?.*5)e*-)�*-%'QX23 '20K.�(:�&gJ�*>6a*r*-,3&I/1 �[1&<)hTf&0%'4G8IU�?o41%"%'4V8
&0J�TRQ�*s#�%'4-6+K

.0/�1�1�2 243
576	8�8 9�6	5;:�<
= 6	8�8 9�6>:�<�<
? 6A@48 9�6	8�5;B
<76>B�8 876	5�8�8
9C876	8�8 <76	< ?�=
D 6>B�8 <76 ? : =
D 6	5�5 <76	< D @
? 6	8�5 876	5�5;:
:E6F9C5 <76F9 =�=
= 6	<�8 9�6>: =�=
<76 D 8 876 = 5 ?

� �;G



= 6 ? 5 9�6 D;? 8
@ 6 = 8 9�6	5 = <
576>:�8 9�6>B ? B
BE6A@48 <76	8;:�:
? 6 = 8 9�6F9 ? B
BE6>:�5 <76F9 B D
:E6>:�8 <76F9�9C<
BE6	8�8 9�6>:�8�8
576A@45 9�6	5�8 9
D 6F9C8 <76 ? 8 ?
9C876	<�8 <76 ? 9C8
@ 6F9C8 9�6F9 D @
? 6 D 5 9�6F9�@�@
<76A@45 876F9C< ?

? �
�
�
�
� �������
� ����� � �

< � �
� � �

2 � �
3 � �����

�
� �����

9 � �
�
� �
� ���
�
���

8 �
�
��� � ��������������� � ��������������� � ��������������� � ��������������� � �<76	5 576	8 BE6 5 9C8E6	8 9 <76	5

. /�1�1�2

�(:�&jJ�*>6a*P#�%'4-6�23:�4G8;2I*P2C67,34-)�/~%" ')�&+*5,^63,3&0)�JYULT�c
6d67:�&j,3&<%Z*563 "41)�2�:� "#h "2�)�41)�%' ")�&0*-,0K^M ?�M( "/-)�41,3&
67:�&O)�41)�%" ')�&+*5,3 '6NQP*-)�J ��6^*r23 '!�#�%'&�%" ')�&+*5,9,3&</1,3&<2323 '41)�!�4XJ�&<% U�M
/1&<6

�E,3&0J� "=<63&0J ),+ ��c�63#�c�6u� � �
	 ��� � � � � � ��
  ")�J��
#f&0&<J��

�d%�67:�4-c�/1:g63:�& � � ?o,341! 67:� "2���6. '2]:� '/1:YU � � � � 	 G �
U-M�*-!Bc�)�:�*-#�#RQO8; '67:O67:�& ��6�45?�67:�&
!�4XJ�&0% K��(:�&
#�%'4-6(4-?`67:�&I,�&023 'J�c�*-%'2;*-/R*- ')�2�6���6363&0J�[-*5%"c�&<2(=0%"&0*-,3%�Q~#f41 ")R632(41c�6(67:�&O ')�*-J�&<bzc�*-=<Q-K��(:�&I#�%"4-6923:�4G8;2
67:�*56�67:�&$%' ")�&0*-,d,�&0/1,�&02�23 "4-)�2CQX2�67&<!P*>67 "=0*-%"%�Qhc�)�J�&<,3&02C67 '!P*563&02�63:�& ),+B4-c�67#�c
6S?o41,d8; ")�Jp23#f&0&0J�2g ')
67:�&t!$ "J�J�%'&-U�*-)�Je4G[1&<,3&02C67 '!P*563&02d63:�&-),+ 41c�67#�c�6�?o4-,�%'4V8 *-)�J�:� '/1:�8; ")�Jl23#f&0&0J�20Kd�(:� "2d!$4XJ�&0%A '2
)�4-6^*5=0=0&<#�6a*5T�%"&S?o41,(!�*-�z ")�/s#�,3&0J� "=<63 "41)�2(W�4-)�&I=+*-)h*-)�Jh23:�41c�%"J�J�4$Tf&<6363&0,��

� � 	



. < �
� �
� � �
� � �
� 9 � � �����
� � ���
� � ���
� � � � �
� 8 � � �
� �
� � � �

� � �
� � 9 �
� � � �
� � � �
� �
� � < �
� �
	 �

 � �
� ? �

��� � ��������������������� � ��������������������� � ��������������������� � �8 9 < ?
/�� � � ��
 � � � 243�� � ��� � ��� ����� 
 � � ��	 ��� ��� � ����� ��� �

�(:�&O41,3 '/1 ")�*5%iJ�*>6a*s#�%"456( ")�J� "=+*>67&02963:�*56 ),+H41c�67#�c�6^*-#�#�,�4R*-=a:�&<2d*5)lc�#�#i&<,(%" "!$ '6
4-?�*-Tf41c�6 � K �
*-!$#�2�*-2.63:�&(8; ")�Jr23#f&0&<JP ')�=0,�&+*-2�&020K��I �[1&0)s63:� "2.?�*-=\6+UX*-)�Js63:�&(67,3&<)�Jr ")s67:�&(#�%"4-60URM]J�&0=0 'J�&0Jr674Ic�2�&
67:�&O ')R[1&0,�23&g4-?]8; ')�Jh23#f&0&0Je*-2�*r#�,3&0J� "=<6341,;4-? ),+�41c�63#�c�60K ��)�4-67:�&0,^,3&+*52341)�*5T�%"& ��,�2�6^2�63&0#l8
41c�%'J
Tf&s*P%"4-/R*-,3 �67:�!$ "=�63,7*-)�2�?o41,�!P*563 "41)l4-?E8; ")�Jp23#f&0&0JkT�c
6�67:� '2�?oc�)�=<67 '41)p2�63&+*-J� "%'Qh ')�=0,�&+*-2�&02d8; �67:�41c
6
*-#�#�,34R*-=a:� ")�/$* ��)� �67&I%" '!� �6+K

��#�%"4-6$4-?,),+ 41c�67#�c�6~*5/R*- ")�2�6$41)�&h4G[1&0,$67:�&h8; ")�J 23#f&0&<JB��=<41!�#�c�67&<J  ")�67:�&���� �!� "$#&%

=+*5%"=0c�%Z*56341,a�] '2E/1 '[-&0)$Ti&<%"4G8IK��(:�&�#�%'4-6E '2.?�*- ",�%'Qg%" ")�&+*-,<U123c�/-/1&02C67 ")�/O63:�*56�*I23 "!$#�%'&9%" ')�&+*-,�,3&0/-,3&02�23 '41)
��6
41)�63:� "2�23=0*-%"&^ "2�*-#�#�,341#�,3 Z*>67&-K ��4-63&^63:�*56 ),+ 41c�63#�c�6
 "2
*OJ�&<=0,�&+*-2� ")�/t?oc�)�=<63 "41)$4-?A41)�&�4G[1&<,u67:�&
8; ")�Jh2�#i&<&0JYK

�(:�&g_]�q,3&</1,3&<232� "41)�%" ')�&S "2

��,�&0J� '=<63&0J ),+ 41c�63#�c�6u� � � �;G 	 �(' � � �1��� � �

  ')�Js23#f&0&<J �

� ���



� #�%'4-6;4-?`67:�&S2C67c�J�&<)R67 ��<&0Jl,3&02� "J�c�*-%"2;*-/1*- ")�2C6(67:�&���6367&<Jh[5*-%'c�&02;2�:�4G8u&<Je)�4$*-#�#�*-,3&<)z6�*-T�)�41,3!�*-%' �W
67 '&02<K � !�41,�&�67:�4-,341c�/-:h ')���c�&<)�=0&O*-)�*-%'QX23 '29%"&<J�c�2(674r=041)�=0%"c�J�&S67:�*56(63:�&�67,3*-)�2C?o41,3!�*567 '41)P8
41,3�5&0J
8
&0%"%A:�&0,3&5K

�
? �
�
�
�
� ���
� �����

< � �
� ���

2 � �
3 � �����

�
� � �

9 � �
�
� �
� � �
�
� �

8 �
�
��� � ��������������������� � ��������������������� � ��������������������� � �876	8 876	< 876A@ 876 =

9���� � � � � � ��� �

� �������( �`�C���u��� ���"� � � �
	  �]�����9��� ��	�� ��� ���7���

�(:� '29 "2(*5)�4-67:�&0,941%'J~:�41!$&<8
41,��P*-2�23 '/1)�!$&0)R6967:�*5698u*-29674X4j "!$#f41,�67*-)R6
634sTi&�&�

=0%"c�J�&0Jq?o,34-! =<%Z*-2�2
J� '23=0c�2323 '41)YK

�(:�&PJ�*56a*�Ti&<%"4G8�*-,�&s67:�&�*+[1&0,3*-/1&�T�,7*- ')�8
&0 '/1:R6q�o/z�S*-)�JnTi4XJ�Qp8
&0 "/-:z632~�o�z/z�S?o4-, � �l2�#i&<=0 "&<2
4-?�!�*-!$!P*-%'20K(�(:�&tT�,7*- ')l8
&0 '/1:R672d?o41,�&0 '/1:R6�4-63:�&0,�23#f&0=0 '&02d8
&0,�&s41!$ '6363&0J���/1 �[1&<)k*-2�
XUf67:�&g!� '232CW
 ")�/e[5*-%"c�&�=04XJ�&q ") � � � � " #&%r��K`�(:�&023&�J�*>6a*e8
&0,3&q,�&+*-Jm ')R674 ��� � � " #&%�?o,34-! *-)����������
23#�,3&+*5J�23:�&<&<60K

� 41c�*5,3&t ')R67&0,�&02C67&0Je ")eJ�&<[1&<%"41#� ")�/P*�!$4
J�&<%Y?o41,^#�,3&<J� "=\67 ")�/�T�,3*- ")h8u&< "/1:R6^?o,341! Tf4XJ�Q�8u&< "/1:R6+K
� *-2�&0J�4-)p*�#�%'4-6�4-?.67:�&tJ�*567*�U�J�&<63&0,�!� ')�&g8;:�&\67:�&<,S*$63,7*-)�2�?o41,�!P*563 "41)� '2�)�&<&0J�&<Jp674P%' ")�&0*-,3 �0&S67:�&
,3&<%Z*563 "41)�23:� '#�Ti&\6N8u&<&0)nT�,7*- ')�8u&< "/1:R6O*-)�J�Tf4XJ�Qe8
&0 '/1:R6+K �S '[-&0)p67:�&s2�=+*-%'&jQ141c�23&<%"&<=<6+UA#f&0,C?o41,3!F*
23 '!�#�%"&j%' ")�&0*-,�,3&</1,3&<232� "41)n*-)�*-%�QX23 "2S45?
63:�&rJ�*56a*
K � &$2�c�,3&s634l=a:�&<=a�p?o41,S ")���c�&0)R67 "*-%.41T�23&0,C[5*567 '41)�20U
41c�63%" '&0,32<UX*-)�J�*-)RQ�J�&<[X Z*563 "41)�2�?o,�41!�*-2�23c�!$#�67 '41)�2<K )�4OQ-41c�,�Ti&<2�6
674O=041,�,3&0=\6(*-)RQrJ�& ��=0 '&0)�=< "&<2
8; '63:

� � �



67:�&g!$4
J�&0% Ku�E,34G[X "J�&O2341!$& � c�2�63 ��=0*567 '41)�?o41,;J�&0%'&<67 ')�/�*-)RQ�23#f&0=0 '&02^?o,341! 63:�&j*5)�*-%'QX2� "20K �I �[1&<)l67:�&
23&<%"&<=<67&<J~!$4
J�&<% UR#�,�4G[
 'J�&d#�,3&0J� "=<63 "41)�2
*5)�J �	��� #�,3&<J� "=\67 "4-)P ")R63&0,�[5*-%'2E?o41,E67:�&�T�,7*- ')$8
&0 '/1:R672
4-?Y67:�&
	 23#f&0=< "&02;8; '63:���!� '232� ")�/��sT�,7*- ')~8u&< "/1:R672<K

2 	 � 	 2 � � � 
 	��

� � � � 2 . � � 
�� � � � � � �
	 � � � 	 � � 	 �
9 9 � � � ��
 � � � ? 6 ? : @�@ 6	5�8
< < � � 
 � � ��
 ��� 876A@�: 9C5E6	5�8
? ? � � � � � 	 � ��� ��	�� � � 9�6 ? 5 : 6F9C8
@ @ 3 � � @ = 576	8�8 �
5 5 � � 	�� � � 
 � ?�= 6 ?�? 9�9 D 6	5�8
= = � � 	 � <;BE6 =�= 9�9C5E6	8�8
B B � � � � ��� � 9�@ 6>: ? D : 6	<�8
: : � � � � ��	 � � � 9�6	8 @ �
D D � � � � � � @ 6F9 D 5;: 6	8�8
9C8 9C8 3�� � � 
�� � 
�
 	 876A@4< = 6A@48
9�9 9�9 � � � � � � ��� � � ��� � 
 876F9C8 @ 6	8�8
9C< 9C< � � 
 � ��
 � ��� � � � ��� � � ��� � 
 876 D < 5E6>B�8
9 ? 9 ? � � � ��
 	 � � 	 � ��� � 	 
�� � � � 	 � 9�6	8�8 = 6 = 8
9�@ 9�@ � ����� � � � � � � � � � 	 � 
 � � � � � � 6	8�8�5 8E6F9�@
9C5 9C5 . � 	 � � � � � � � � � 
 � 876	8 = 9&6	8�8
9 = 9 = � � � � � � 	 � � � � 	 � � 	 � � 
�
 � ? 6	5�8 9C8E6>:�8
9 B 9 B � � ��� � � � 	 � <76	8�8 9C<E6 ? 8
9 : 9 : � 6�� � � � ��
 	 � � � � ��� � � 9�6>B�8 = 6 ? 8
9 D 9 D � � � 	 � � 
 � � � 	 � � <�5;@�BE6	8�8 @ = 8 ? 6 8�8
<�8 <�8 � � � � ��� � ��� 	 � 876	8�< 8E6 ? 8
< 9 < 9 2 � ��
 ��� 9C:�BE6F9C8 @ 9 D 6	8�8
<�< <�<  � � � � 5�< 9�6	8�8 = 5�5E6	8�8
< ? < ? 1 � ��� � ��	 � � � � � � � � � 876>B D ? 6	5�8
< @ < @ / 	 � 	 � � � ��
 ��� 9C876	8�8 �
<�5 <�5 3 	 � ? 6 ? 8 <�5E6 = 8
< = < = � 	 
 	�� � 876	<�8 5E6	8�8
<;B <;B � � � � � 9�6A@ 9 9 B 6	5�8
<;: <;: � � � 	 ��� � 5�< D 6	8�8 = :�8E6	8�8
< D < D � � � � 
�
 	 <�8;BE6	8�8 @48 = 6	8�8? 8 ? 8 � � 	�� � ��	 
 :�576	8�8 ? <�5E6	8�8
? 9 ? 9 � � 
 
 � � � 	 � 876>B�5 9C<E6 ? 8
? < ? <  � � 	 � = <76	8�8 9 ? <�876 8�8?�? ?�? � � � ��
 	 � � 
 � � � 	 � � =�= 5 @ 6	8�8 5;B 9C<76 8�8
? @ ? @ 	�	 � � � � � � ��� � � ? 6	5�8 ? 6 D 8
? 5 ? 5 � � � � � � � � �!
 ��� = 6>:�8 9 B D 6	8�8
?�= ?�= " 	 � � 	 ����� ? 576	8�8 �
? B ? B # � 
�
 � � � � � 
�
 � � � � 	 ��� � � @ 6	8�5 9 B 6	8�8? : ? : � � 
 � � � � 	 � � � � � 876F9C< 9&6	8�8
?�D ?�D � � � � � 876	8�< �
@48 @48 � � ��� 
 � � ��� � �$� 	 � 876	8 9 8E6	<�5
@ 9 @ 9 . 
 � � 
 � � � � 9�6A@48 9C<E6	5�8
@4< @4< � 
 	 � � <�5�876	8 9 �
@ ? @ ? � 	 �%� � � <76	5�8 9C<E6F9C8
@�@ @�@ .�� ��� � 5�576	5�8 9 B�5E6	8�8
@45 @45 & 	�� � 	 � 9 8�876	8�8 �
@ = @ = 3�� � � � 	 � � ��� 5�<76F9 = @�@48E6	8�8
@�B @�B � 	 � ��� � 9C876	5�5 9 B D 6	5�8
@�: @�: 2 ��� � � � � � � � � � � � 876	5�5 <E6A@48
@ D @ D � � 	 � � 	 � � 	 � � 
�
 � = 876	8�8 : 9&6	8�8
5�8 5�8 � � 
 
 � � � 	 � ? 6 = 8 < 9&6	8�8

� � �



5 9 5 9 � 	 
�
���� � @ 6	< D ?�D 6	<�8
5�< 5�< � 	 � 876	<;: 9&6 D 8
5 ? 5 ? 1 	�� � � � � � � � � ��
 	 � � � 
 � 876	8;B 9&6	<�8
5 @ 5 @ � � 
 � � 	 � 876F9C< ? 6	8�8
5�5 5�5 � � � 
 � � � � � 876	8�5 8E6 ?�?
5 = 5 = / � � 9 D <76	8�8 9 :�8E6	8�8
5;B 5;B 1 
 � � � � 	 ? 6	8�8 <�5E6	8�8
5;: 5;: � � 	 � � 
 � 	 � � 	 � � � 9 = 876	8�8 9 =�D 6	8�8
5 D 5 D � � � � � 
 876 D 8 <E6 = 8= 8 = 8 / � 	 
 	 � � � � 9�6 = < 9�9&6A@48
= 9 = 9 � � ��� � � � � � 876F9C8 �
= < = < � � � � � � @ 6	< @ 5�8E6A@48

��#�%"4-6I45?
63:�&�T�,7*- ')k8
&0 '/1:R672O*-/R*5 ")�2C6S67:�&rTf4
J�Qe8u&< "/1:R672O "2S)�41)
WN ')�?o41,�!P*563 '[-&jTi&<=+*-c�23&$!P*-)RQ
23#f&0=< "&<2�:�*+[-&I[-&0,CQl2�!P*5%"%LT�,7*- ')~8u&< "/1:R672�*-)�JhTf4
J�Q�8u&< "/1:R632�=<41!�#�*-,3&<J�634s67:�&I&0%'&0#�:�*-)R6720K

� �
� � 	 � � 	 � �

�
�5�8�8�8 �
�
� �
�
�@48�8�8 �
�
�
�
�? 8�8�8 �
�
�
�
�<�8�8�8 �
�
�
� �
�9C8�8�8 �
�
� ���
� � ?
� 5�<8 ���
� ����������������� � ����������������� � ����������������� � ����������������� � ����������� � � � � 	 �8 9C5�8�8 ? 8�8�8 @45�8�8 = 8�8�8

� � � :

M]/-&<6E67:�&9?o41%"%'4V8; ')�/^#�%"4-6. '?�M`!�41!$&0)R67*-,3 '%'QI:�41%'Js41c�6.63:�&(23#f&0=< "&<2�8; �67:sTf4
J
Qg8
&0 '/1:R672�&�

=0&<&0J� ')�/
�1�1�����t4-,.T�,7*5 ")s8u&< "/1:R632E&�

=0&<&0J� ')�/ � �-���fK]�(:� '2E "2E&0*-23 '%'QgJ�41)�& ��� � � " #&% TzQj23&0%'&0=\67 ")�/�67:�&;!$ ")
W
 "!tc�! *-)�Js!�* 

 "!jc�! [5*-%'c�&02�634�Tf&9 ")�=<%"c�J�&0Js ")g67:�&9#�%"4-6320K��(:�&(#�%"4-6�23:�4G8;2.63:�*56.63:�&(T�,7*5 ")t8
&0 '/1:R6
4-?A!�*-!$!P*5%"2�6NQX#� '=+*-%'%'Qs ')�=0,�&+*-2�&02
8; �67:$67:�&�Ti4XJ�Qs8
&0 "/-:z60U�T�c
6
63:�&d,�&0%Z*>67 "4-)�23:� '#r "2�)�41)�%' ")�&0*-,0K]�(:�&
67,�&0)�Jr2�c�/1/1&<2�672E63,7*-)�2C?o41,3!$ ")�/dTf4-67:s[5*-,3 "*-T�%'&02]634I*�%"41/1*-,3 �67:�!$ "=�23=0*-%"&
674S%" ')�&+*5,3 ��<&
63:�&(,3&<%Z*563 "41)�2�:� "#
Tf&<6N8
&0&0)�T�,7*5 ")s8u&< "/1:R6�*-)�J�Tf4
J
Qt8
&0 "/-:z60K.M 6�J�4X&02�)�4-6�!�*56�67&0,]8;:� "=a:$T�*-2�&^%'41/R*-,� '63:�! Q141c$=a:�4X4123&5K
�(:�&^,3&<%Z*563 "41)�2�:� "#r '2E)�4t!$41,3&(%' ")�&0*-,.8; '63:�4-)�&;T�*-23&;67:�*-)~*-)�4-67:�&<,0K.M`8; "%'%�c�23&^)�*563c�,7*5%f%'41/R*-,� '63:�!�2<K

� �V�



� � 	 � � 	 � �
�
� ��� �

9 B�5 � �
� �
�
�
�9�@48 �
�
�
� �
� �

9C8�5 �
� �
�
� �
�B�8 �
�
� �
� �
� ���

? 5 �
� <
� ���
� = <
� : �8 ���
� ����������������� � ����������������� � ����������������� � ����������������� � ������� � � � � 	 �8 B�8 9 @48 < 9C8 <�:�8D / � � � � � � � � � � � � � � � � � � � :

M�63,7*-)�2�?o41,�!�&<J~67:�&ST�,3*- ")�8u&< "/1:R672^*-)�JqTi4XJ�QP8
&0 '/1:R672(c�2� ")�/j63:�& ��� �!� "$#&% =+*-%'=0c�%"*56741,<U�*5)�J
67:�&0)h,3&0#�%"4-6�67&0Jq63:�&IJ�*56a*
K


 � � � � 	 � �
� �
� �

:E6	8 �
�
� �
�
� <= 6	8 � � ���
� �
� � � � ���
� ���
� � �

@ 6	8 � <
� ���
� ?
� � � �
� ��� < ���<76	8 � � �����
� � �
� ��� � �
� � � �
�876	8 � < �
�
�
� � � �
�

� <E6	8 � �
�
��������������� � ����������������� � ����������������� � ����������������� � ����������������� � � 
 � � � � � �

� ? 6 8 876	8 ? 6	8 = 6	8 D 6	8 � � � :

� � �



�(:�&�#�%'4-6A4-?
%"41/ 
 �oT�,7*5 ")S8u&< "/1:R6a�Y*-/R*- ')�2�6A%'41/ 
 ��Tf4
J
Qd8
&0 "/-:z6a�L "2Y?�*- ',3%�Q�%' ")�&0*-,0K��96�63:� "2Y#f41 ')z6�=<41)�2� "J�&<,
��6�67 ")�/r63:�&I!�4XJ�&<% �

%"41/ 
 �oT�,7*- ')s8u&< "/1:R6\�E� ��� ���L��%'41/ 
 ��Tf4
J
Qs8u&< "/1:R6\��� � �

�
c�!$!�*-,�QP ")�?o41,�!P*>67 "4-)�?o,34-! ��6�67 ")�/r63:� "2(!$4XJ�&0%Y '2(/1 '[-&0)hTi&<%"4G8IK

� ��� � � ��� ��� � � � 	 
 � � � �

� � � � ��� � � ��� ��� � � � � 	 � ��� � � ��� 
 � � � � 	 � � � <76 9�@ � 876>B = 5 
 � � � � � �
5 @ 
 	 � ��� � ��� � : 
 	 ��� � 
�� � � 	 � � � � ��� � � ��� 	 
 � ���
/�� � � ��
 � � � 3�� � � . � 2 ��� � /
3 � � � � 	 � � <76F9�@�@�: 876F9C8;@4< <�876	5 D 876 8�8�8

 � � � � � � 876>B = @ D : 876	8 ? 9C: 9 < @ 6	8�5 876 8�8�8
. � 876>B48;:�: � � . � � D 9�6>:�� � � . ��� 	 ���
	 � D 9�6 = �
� � 	 
 � � � � � � � 	 � � 	 � 
 �
. � � � 
 � 2�� .�. � . � /
� ��� � � ��� ��� � 9 < D 876	5�: < D 876	5�: 5;B�:E6 ? : 876	8�8�8
� � � � � � 	 
 1������ � 5�< < = 6F9 ? 876 5�8
� � � 	 
 5 ? ? 9 = 6>B 9

 � � � � 	 
 � � ��� � � 	 � ��� � �
� � � 
 � � � � � � 
 � � � � 	 � � � � . � 2 ��� � � � � � � � � � 	 
 . � � ��� � �
? < @ 6F9 ? BE6F9 :45 @ 576 ? 8�<�8 876F9 ?�? < 9�6>:�: ? @ <E6>B 9 �
?�? :E6>:�8 :E6 = 5�8 ? :E6>:�B�: D 876	<�5 D;? � 876	<�<�: = � 8E6 ? 5��
? @ 9�6	<�5 9�6 ?�= 9C8 ? 6F9C8 ? < 876	8 D�= 5 � 9�6>B;@ <�< � <E6A@�:��? 5 9�6 D < 576F9 :�B;@ ? 6 = 9�9C< 876	8 D : D 9�6	5�B = < <E6	<�5 �

� � � � � � � � 	 � � � � � � � 	 � ��� � � � � � 	 
 	 � � � � � 	 � � 	 � � � � � � � � � � � � 	 
��� � � � � � � 	 � � � � � � � 	 � ��� � � � � � � � ��	 
 � � � � � ��� � � 
 	 � � � � � � 
 � � � 
 � 6

�(:�& ��6363&0Jh,3&<%Z*563 "41)�2�:� "#PTi&\6N8u&<&0)�%'41/ 
 ��T�,3*- ")~8
&0 '/1:R6��(*-)�Jh%"41/ 
 �oTi4XJ�QP8
&0 '/1:R6����

�E,3&<J� "=\67&0J;%'41/�
0��T�,3*- ")s8
&0 "/-:z6a��� � � � � � � G �E%"41/ 
+�oTi4XJ�Qs8
&0 '/1:R6����

&�

#�%"*- ")�2~*-Tf41c�6�� � � 4-?S63:�&l[5*-,� Z*563 "41)  ") %"41/ 
 ��T�,7*- ') 8
&0 "/-:z6a�\K �(:�&�� '^63&02C6~?o41,��s� �^�L��� �
 "2r:� '/1:�%�Q}23 '/1)� ��=+*-)R6l����'������������ � �1�1� � �\K��(:� "2r2�c�!�!�*-,CQm ")�?o4-,3!�*567 '41)}=04-!jT� ")�&0J�8; '67:�67:�&
J�*567*m#�%"4-6� ')�J� '=+*563&02~67:�*56�67:�&<,3&k "2h*m2�63,341)�/ %" ')�&+*5,~,3&<%Z*563 "41)�2�:� "#�Tf&<6N8
&0&<) %"4-/�
+�oT�,7*5 ")�8u&< "/1:R6a�
*-)�Jl%"41/ 
 �oTi4XJ�Qq8
&0 '/1:R6��\U�8; �67:�67:�&g*+[1&0,3*-/1&O%"41/ 
 �oT�,7*- ')q8u&< "/1:R6��( ")�=0,3&0*-23 ')�/�*-2;%"41/ 
 ��Tf4XJ�Qq8u&< "/1:R6a�
 ")�=0,3&0*-23&<20K

� � �



�(:�&02�&�=<41)�=0%'c�23 '41)�2h*-,�&k63&0)R6a*>67 '[-&-US2�c�T � &0=\6e634 *�=+*5,3&<?oc�%O,�&02� "J�c�*5%I*-)�*-%�Q
2� "2<K �(:�&n,�&023 'J�c�*-%
23c�!�!�*-,3 '&029:� "/1:�%' "/1:R6963:�,3&<&I23#f&0=0 '&02(8; '63:l%"*-,3/-& ��� 4-,�� � �o8;:�&<,3&I "2(=0*-23&g�1�;�V���

+9*-23& �X#i&<=0 "&<2 � � ���

� � � *-) � K G-� � K � ���
��� 
 *563&0,;41#f41232�c�! W � K � 	 � K � � 	
�	� �^:�&023c�2�!$41)��5&<Q � K � ��� K � �-�

�(:�&<23&S67:�,�&0&�2�#i&<=0 '&02;*-,�&�&+*-2� "%�QP2�#i4-6�67&<Jq ")P63:�&S,3&<23 "J�c�*-%L#�%"4-69*-)�J~67:�&�)�41,�!P*-%f23=<41,3&<2;#�%"4-6u41)~67:�&
)�&�

6^#�*5/1&-K ��&< '63:�&0,;#�%'4-6(23c�/1/1&02C672�*-)RQq23&<,3 '41c�2; ")�*5J�&0bzc�*-=< "&<2;8; �67:q67:�&O!$4XJ�&0% K

M�J�&<=0 "J�&0Jn634l:�41%"Jk41c�6O67:�&$!$412C6g ')���c�&<)R67 Z*5%E23#f&0=0 '&02O ")k67:�&$*-)�*-%'QX23 '20U � ��� U]*-)�Jn=a:�&0=a�k67:�&
&��i&0=\672�41) 63:�& ��6363&0J !�4XJ�&0% K �
c�!$!P*-,CQ} ')�?o41,3!�*563 "41)�?o4-,r63:�& ��6r8; '67: � *-) 41!$ '6�67&0J� '2$/- '[1&<)
Tf&0%"4G8IK

� ��� � � ��� ��� � � � 	 
 � � � �

� � � � ��� � � ��� ��� � � � � 	 � ��� � � ��� 
 � � � � 	 � � � <76 9C< � 876>B45 @ 
 � � � � � �
5 ? 
 	 � ��� � ��� � : 
 	 ��� � 
�� � � 	 � � � � ��� � � ��� 	 
 � ���
/�� � � ��
 � � � 3�� � � . � 2 ��� � /
3 � � � � 	 � � <76F9C<�<�B ? 876	8 D B�: 9 < 9�6>B48 876 8�8�8

 � � � � � � 876>B�5 ?4= 9 876	8 ? 8�8 ? <�576	8 D 876 8�8�8
. � 876 =�=;? @ � � . � � D <76	5 � � � . ��� 	 ���
	 � D <76A@��
� � 	 
 � � � � � � � 	 � � 	 � 
 �
. � � � 
 � 2�� .�. � . � /
� ��� � � ��� ��� � 9 <;B�BE6F9C: <;B�BE6F9C: = < D 6>B�< 876	8�8�8
� � � � � � 	 
 1������ � 5 9 <�<76A@ 5 876>@�@
� � � 	 
 5�< < D�D 6 =�?

 � � � � 	 
 � � ��� � � 	 � ��� � �
� � � 
 � � � � � � 
 � � � � 	 � � � � . � 2 ��� � � � � � � � � � 	 
 . � � ��� � �
? < :E6>:�8 :E6 = 5�8 ? :E6>B�5 = : 876	< @ =;? � 876F9C8 = @ � 8E6F9 B �
?�? 9�6	<�5 9�6 ?�= 9C8 ? 6	8 =�= : 876	8 D 9C< � 9�6>B�8�5 D � <E6 = 8 �? @ 9�6 D < 576F9 :�B;@ ? 6	5 = B ? 876	8 D�? : 9�6 = <�8�8 <E6A@�B��

� � � � � � � � 	 � � � � � � � 	 � ��� � � � � � 	 
 	 � � � � � 	 � � 	 � � � � � � � � � � � � 	 
��� � � � � � � 	 � � � � � � � 	 � ��� � � � � � � � ��	 
 � � � � � ��� � � 
 	 � � � � � � 
 � � � 
 � 6

)�&0%'&<67 ')�/ � *-)�J�4X&02I)�4-6O=a:�*-)�/1&�4-c�,I=041)�=<%"c�2� "41)p63:�*56I67:�&<,3&r "2O*�2�63,341)�/h%" ')�&+*5,�,3&<%Z*563 "41)�2�:� "#
Tf&<6N8
&0&0)h%"4-/�
+�oT�,7*5 ")P8
&0 '/1:R6��u*-)�Jh%'41/�
0��Tf4
J
Q�8
&0 '/1:R6��\KE�(:�&�?o41%"%'4V8; ')�/I6a*-T�%'&d2�:�4G8;2;63:�*56963:�&�J�&<%"&�W
67 '41)�45? � *-)m:�*-2t%" '6�67%'&$&	�L&<=<6s4-)}67:�&�23c�!$!P*5,�Q� ")�?o4-,3!�*567 '41)YK�MN)m#�*-,C67 "=<c�%Z*5,0U]63:�&q_`�n%' ")�&<2j*-,�&
23 '!� '%Z*-,
*-)�Jh/1 �[1&S,3&<%Z*563 '[-&0%'QP23 '!� '%Z*-,�#�,3&<J� "=\67&<JlT�,3*- ")q8
&0 '/1:R6720K

� � �



��&0*567c�,�& ��c�%"%iJ�*56a* �S!$ '6 � *-)

a� � K � � � K �V�

0� K G � K G �

���P��
0�3� K �1� � K �1�1�
� � K � � 	 K � � �

#
W [-*5%L?o41, �
K �1�-� � ��K �1�1� �
23%'41#i&�63&02C6

�d%�67:�41c�/1:� ')�=0%'c�J� ")�/ � *-)� ')�63:�&~*-)�*-%'QX23 '2I:�*-,3J�%'Qp=a:�*5)�/1&02g67:�& ��6g4-?967:�&�!$4
J�&0% UA63:�&0,�&~*-,�&
234-!�&�/14X4
JH,3&0*-234-)�2l?o41,�J�&<%"&\67 ")�/ � *5) ?o,34-! 67:�&�*-)�*-%�QX23 "2<K��� ',32C6+U � *5)  "2h*�[1&0,CQ ��v�|�� ��� ���
!�*-!�!�*-%�8; '63:q=041)�2� "J�&<,7*-T�%'Q~/-,3&+*>67&0,(T�,7*- ')~8u&< "/1:R6;67:�*5)l*5)zQ~4-67:�&<,(23#f&0=< "&02(8; �67:�*s23 '!� '%Z*-,�Ti4XJ�Q
8
&0 "/-:z60K(�(:� "2^ "2;8;:RQ � *-)�*5#�#i&0*-,32;674�Ti&g*-)l41c�67%' "&<,( ")l63:�&O41,3 '/1 ")�*5%A*-)�*-%�QX23 "2<K;�
&<=041)�JLUiMu8
41c�%'J
Tf&jc�)�=<41!$?o4-,�6a*5T�%"&Oc�23 ')�/~&< '67:�&0,d!$4XJ�&0%�674~#�,3&0J� "=<6 � *-)�� 2�T�,3*- ")e8
&0 '/1:R6+Uf?o41,d,�&+*-2�41)�2 � c�2C6S/1 '[-&0)YK
�(:zc�20U�M�8; "%"%i=a:�4X4123&

��,�&0J� '=<63&0J^%"41/ 
 ��T�,7*- ')r8
&0 '/1:R6���� � � �V�-� G-��� � G �-� � �V� %"41/ 
 ��Tf4
J�Qs8
&0 '/1:R6\�

*-2^67:�&gTi&<2�6S!$4
J�&0%A?o41,^23c�!$!P*5,3 ��< ")�/s63:�&t,�&0%Z*>67 "4-)�23:� '#h?o4-,�2�#i&<=0 "&<2�4-63:�&0,^67:�*-) � *-)YK ��,�&023 'J�c�*-%
*-)�*5%'QX23 '2`?o41,�67:� "2`!�4XJ�&0%z2�:�4G8;2.)�4�2�&0,3 '41c�2`J�& ��=0 "&<)�=0 '&02<K.�]4d#�,3&<J� "=\6�T�,3*- ")O8u&< "/1:R6320U1c�2�&u67:�&u ")R[-&0,32�&
67,3*-)�2C?o41,3!�*567 '41)

�E,3&<J� "=\67&<JPT�,3*- ")s8
&0 "/-:z6u�H&�

#�	>�E,3&0J� "=<63&0J^%"41/ 
 �oT�,7*- ')j8u&< "/1:R6\��


41,

��,�&0J� '=<63&0J$T�,7*- ')s8u&< "/1:R6 � &�

#�	 � � �V�1� G-��� � G �-��� �V� %"41/ 
 �oTi4XJ�Qs8
&0 '/1:R6\��

� &�

#`� � � �G�1� G-�R� 
9Tf4
J
Qs8u&< "/1:R6�
 ������� � �
� � G � G-��
uTi4XJ�Qs8
&0 "/-:z6 
 ���

674s6N8
4�J�&0=0 '!P*5%Y#�%Z*5=0&02<K
� x�� ��{���� M ?�Q14-clc�2�&0JlT�*-23& � �s%'41/R*-,� '67:�!�2�67:�&<)

�E,3&<J� "=\67&0J$T�,3*- ")s8
&0 "/-:z6u� � �����! �"$#&%('! ("*)&+�, �.-$/10 �32�#&4657 (#&,�89';: �

� � �



*-)�J�67:�& ��)�*-%Y#�,�&0J� '=<63 "41)�&0bzc�*>67 "4-)�8; '%"%YTf&S "J�&0)R67 '=+*-%L634$63:�*56;/1 �[1&<)e*-Tf4G[1&5K

��41,S67:�&r23#f&0=< "&<2g8; '63:k!� '2323 ')�/�T�,7*5 ")p8u&< "/1:R6320U�M�=+*-)n/1&<6O#�,�&0J� '=<63&0J�T�,7*- ')�8
&0 '/1:R672g*-)�J �	���
#�,�&0J� '=<67 '41)�%" '!� �672�TzQq?o4-%"%"4G8; ')�/t67:�&023&I2C67&0#�2 �

� K^�� �6E67:�&^!$4
J�&<%�41)r67:�&^%"41/>WN%"4-/S23=+*5%"&-UX*-)�JP27*+[-&�67:�& ��6�67&<J�[5*-%"c�&02�*-)�J��	��� #�,�&0J� '=<63 "41)$%" '!� �672
?o41,O67:�&q%'41/eT�,7*- ')�8u&< "/1:R632s4-?^*-%"%�23#f&0=< "&<2s ")�63:�&~J�*567*�K ��� �!� "$#&%F8; "%"%�/1&<)�&0,3*567&~63:�&02�&
2�c�!�!�*-,� "&02
?o41,;*-%"%L=+*-2�&020U� ')�=0%'c�J� ")�/j67:�& 	 67:�*>6(8u&<,3&O)�4-6^c�23&<Jh634 ��6(67:�&I!$4
J�&<% �

� K � 23&�67:�&S=+*-%'=0c�%"*56741,�674s&�
�#f41)�&<)R67 Z*>67&�67:�&S=041%'c�!�)q45? ��6367&<Jq[-*5%"c�&<2(*-)�Jq67:�& �	��� #�,3&<J� "=\67 "4-)
%' "!$ '672<K

��K^�E,3 ')R6;41c�6;67:�&<23&I23c�!�!�*-,3 '&029?o41,963:�&I23&<%"&0=\67&<Je=+*523&02<K

� &<,3&I "2963:�&I,3&<23c�%�6�45?]63:�*56;#�,�4
=<&0232;8;:�&<)l67:�&O!$4XJ�&0%Y '2 ��6363&0J�674s67:�& �5�r2�#i&<=0 '&02^&�

=0%'c�J� ")�/$!�*-)YK

� 2 
 � � � � � � � � � 	 � � � � 
 � � � � 	 � � � � � � � � � � 	 � � � �

D 5 � � � � � ��
 � ��� � 
 � � � � �
@ = 6F9�@ <�8 @ = 6>B�5 9�@45 :�5�5E6	< D < 9C576>B = ?�?�D 876	5�8
: 876	8 ?4D <�< <76F9C5�<�< D : 6 = 8 <76 < @ ?�? 6 8;B
< @ <76 ? 8�<�5 D ? 6>:�5�B D�D @�B 6 ? B 9C<76 ?�? 9 :�<76 8�<
? 5 ? 6	5�5�5 ? 5 @ 6>:�8�<�8 D 9C< 9&6>B = ? 9�6 5�8 @�B�876 = 5
? : � ? 6>B�B4<�< = � 876>B�<�8�8 D 8E6A@ D 876 9C< 9�6 D;?
@ 9 576	5�< 9C5�8 = 6	<;: ? :�8 5 ? 5E6>:�< 9 ?�= 6	<�8 < 9C8;BE6 D 9
@�@ @ 6 = 8�5 9 B 576	5 D�? < @ < = : 6 = 9 = :E6 D;? 9 8 @ = 6>B ?
= 8 � <76	< =�?�?�= 876A@ 9CB�8 ? 9�6 5 9 B 876 ? : D�? 576 D 9

��41,g=<41!$#�*-,3 '2341)LU`=<41)�2� "J�&<,O63:�&P#�,�&0J� '=<63 "41)�2O*-)�J}#�,3&<J� "=\67 '41)n%' "!$ '632�c�23 ')�/�67:�&�%"41/5W %"41/q!$4XJ�&0%
T�*-2�&0Jk41)e63:�&�� ���(M ��� J�*56a*P2�&<60KSMN)�67:�&j4-c�67#�c
6SM^*-%"2�4P ")�=0%"c�J�&0J�63:�&s*-=\67c�*-%`T�,3*- ")e8
&0 '/1:R672d?o4-,
67:�&023&O23#f&0=< "&<20K

� � � �
� 2 
 � � � � � � � � � 	 � � � � � � � � 
 � � � � 	 � � � ��� � � � � � 	 � � � �

D 5 � � � � � ��
 � ��� � 
 � � � � �

� � G



@ = 6F9�@ <�8 @ @4< ? = 6>:;@ ?�? @ D�? BE6 = < < 9 576>B = @48;B�@ 6 = 9
: 876	8 ?4D <�< 576	5 <E6F9 B;@�: ? :E6>:48 <76	8 D ? BE6	8�5
< @ <76 ? 8�<�5 D 9�9C5 ? 6 D 8 = <�5 @ D 6>B 9 9�9�6>: 9 <�8 D 6	<�8
?�= ? 6	5�5�5 ? 5 5 = @ 6>: = @45 D 9 < D 6 = < ? 876 = < 5 @4:E6>B�5
?�D � ? 6>B�B4<�< = 6>@ � 8E6>B;@48;: = 876A@4: 876F9�9 <76	8;B
@4< 576	5�< 9C5�8 @ D 8 = 6 ?�= : = @ 5�: ? 6	<;B 9 ? 576	<;: <�5 9 @ 6 =�D
@45 @ 6 = 8�5 9 B 9C5;B 5E6 =�= B = B <�: D 6 ?�= = BE6>B�: 9C< ? 576 ? B
= 9 � <76	< =�?�?�= <76	5 8E6A@ 9 ? @ 9 9�6	5 9C< 876 ? 5 ? B = 6A@ =

�S '[1&<) 63:�&02�&�23c�!$!�*-,3 '&020U
8;:� "=a: !$4XJ�&0%^*-#�#f&+*5,32r674}#�,�4G[
 'J�&hTi&\6367&<,P#�,�&0J� '=<63 "41)�2r?o41,r67:�&l&0 '/1:R6
23#f&0=< "&<2 �

M
:�*G[-&I "%"%'c�2�63,7*563&0Jq* � {Vy � � � �
��� � � ��v � yf� !$&<63:�4XJ~674r*-2�23&02�2^63:�&I*-=<=0c�,3*-=<Qq45?�#�,�&0J� '=<63 "41)�2
?o,341!
*�23&<%"&<=<67&<J !$4XJ�&0% K 
  �67:�*�%"*-,3/1&PJ�*56a*�2�&<60U
 �6j "2sJ�&023 ',7*-T�%"&P634pT�,3&0*-�n63:�&qJ�*567*k ')R674e6N8
4n#�*-,�632
��45? 67&0)P:�*-%'[-&027�\K ��)�&d#�*5,�6( '2uc�2�&0J~674tT�c� "%'J�63:�&�!$4
J�&<% K �I �[1&0)~63:�&d2�&0%'&0=<63&0J�!$4
J�&<% URQ14-cq=041!$#�*-,�&
67:�&g*5=<67c�*-%A,3&<23#f41)�23&<2�?o41,(4-T�23&<,�[5*567 '41)�2; ")q63:�&I23&0=<41)�J�#�*-,�6(8; �67:�67:�&I#�,�&0J� '=<67&<Jl,�&02�#i41)�23&02�T�*-2�&0J
41)P63:�&�!$4
J�&0%���69634g67:�& ��,32C6(#�*-,C6+K.�(:� "29#�,�4G[
 'J�&029*g!$&+*-)�2
674s*-2�23&<232(:�4G8 *-=0=<c�,7*>67&0%�Qr67:�&�!$4XJ�&0%
8; "%'%L#�,�&0J� '=<6;?oc�63c�,3&I,3&<23#f41)�2�&020K

� ��� � � � ��� ��� � � � yi���

# � � � �Ey�{Gv����iv�� � � ������y � �iv �
�(:�&j ')� '63 Z*-%f?o4
=<c�2d4-?.*�,�&0/1,�&0232� "41)�*-)�*-%�Q
2� "2^23:�4-c�%"JlTi&O!�4XJ�&<%"%" ')�/j67:�&g67,�&0)�Je=041,�,3&0=\67%�Q1K(M ?E67:�&

67,�&0)�J� "2O)�4-6j!$4XJ�&0%'&0J}*5#�#�,34-#�,3 "*567&<%'Q�63:�&0)�63:�&P,�&0/1,�&02�23 "4-)}23c�!$!�*-,3 '&02P�� K &-K � �"�
	 � 67*-T�%'&-U�#XW
[5*-%"c�&020U&+uMaUL#�,3&<J� "=\67 "4-)�20UY&\67=5K �}*-)�Jn*52323&<232�!�&<)z632g45?
#f4X41,3%�Q ��6367&<J�*5)�Jp ")���c�&0)R67 "*-%�=0*-23&<2O*-,3&s)�456
[1&<,�Q� ')�?o41,3!�*563 '[1&5K

� �
	


