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

 �!�"#"$!&%#'
(*),+�-.(0/
),"#"21�),+434%657"#-8(9%#:�(4!�"#;<34%#!�:�3�=2)>3*-�?<=
%$@2%A3
)B+�-�/
),+�C>),@
"#-
D>),+�%$-�3FEG!,HI-8JK;
%#"#%$@
+�%#;
/L)�:2'M:
!&:
-8JK;
%#"$%#@<N
+�%$;
/O@�-8=2)PDQ%$!&+�(8R�ST3�),@U!�;
3�)V/�%657+�!�:M%#:�(0%#W�-&XY5�!�"#"$!&%#'
(
),+�-Z"6),+�[�-\-�:
!&;
[�=B3�=2)>3]34=
-^/�%657+�!&(�57!&1
%#5\'<EQ:2)�/�%#58(]),:�'
12)�+03�%#5�"$-�1�!K(0%$34%#!�:2(_5�)�:^@�-I'<%#+4-`5a3�"$EZ)�5857-`(4(4-8'\b�%$34=^-�?<1�-8+0N
%#/�-8:K3�),"]34-`5c=
:
%6J&;2-8(d(4;25c=e)�(�DK%6'<-8!,Nf/�%657+�!&(�57!&1QE�RhgI=2%#(
/
),C&-8(�57!�"#"#!�%6'
),"T)�(�(0-8/�@
"#%$-`(^%6'<-8)�"THi!�+�(F3�;2'<E�)�(�/�!Q'
-�"
(4EQ(034-8/
(j%#:�b�=2%#5c=�34!];2:2'<-�+c(03�),:�'�57!&"$"#-85734%#D�-�1
=
-�:2!�/�-�:2)
34=�)>3k),1
1U-8)�+j%#:�!,3�=
-�+l57!&:2'<-8:2(0-`'Z/
)>3434-�+l(4EQ(034-8/
(jb�=
-8+4-
%$39%#(9'
%Am�57;2"A393�!Z/�-8)�(4;
+�-�-�?<1�-8+4%#/�-�:K3�)�"$"#E^3�=
-.'<EQ:2),/�%65�(
!�:�3�=
-]%#:2'<%#DQ%#'<;�),"
12)�+03�%#5�"$-]"$-8D�-�"nX&(4;25c=
)�(*)>34!&/�%#5I!&+�'<-8+0N
%#:
[�!�:e(4;
+0Ho)&57-`(�XTD�!&+03�-7?p1
=QE<(4%#58(�%$:q(4;
1U-�+c57!�:�'<;25a3�!�+c(�X
),:�'d+�-�"6)>?
)>3�%$!&:d%#:B/�!&"$-`57;
"6),+�[&"#)&(4(4-8(8R
r -�1
;2"#(4%$D&-�"#Es%$:K3�-�+c)�5a3�%$:2[t57!&"$"#!�%6'
(u%#:�3FbT!V'<%#/�-�:2(4%#!�:2(

Hi!�+�/v)w34+�%6),:
[&;
"#)�+B"#),3034%657-MHi!&+B=
%$[&=�-�:
!&;
[�=�57!&"$"#!�%6'
),"
'<-8:2(0%$3FEG!&+^"#!>bx-�:2!�;
[&=y3�-�/�1U-�+c)>34;2+4-&RdSz57!&:2(4%#'<-8+�)�@
"#-
),/�!&;
:K3Y!�H�bT!�+�Cu=�)�(l@U-�-�:�'<!&:
-*Hi!&+957!&"$"#!�%6'
(Y%$:K3�-�+c)�5a3�%$:2[
b�%$34=�(0/�!Q!,3�=G3FbT!,N{'<%#/�-�:2(4%$!&:2),"l(4;
@2(034+c)>34-`(�X|@2;<3^+4-`57-8:&3
-7}~!�+43�(]=2)PD�-^Hi!Q5�;2(4-8's!&:B34=
-�Ho)�5a3�34=2),3�%$3u%6(.:2!>b�1U!&(�(4%AN
@
"#-Z34!�5�+4-`)>3�-^(0!&/�-uHi!&+4/�!,Hl1�-8+4%#!<'<%65Z(0;
@�(F3�+�),34-\Hi!�+.34=
-
57!&"$"#!�%6'
(8R*gI=
-Z1
=QE<(4%#58(I!,Hk),:B-�"6)�(034%65\"#),303�%#5�-Z!,Hl12),+434%657"#-8(
%#:&3�-�+c)�5734%#:
[Gb�%$34=�)�1U-�+�%$!<'<%65t(4;
@2(034+c)>3�-d%6(�+�-�"#-�D>)�:&3�Hi!�+
)>3�!�/
(�)�:2'�/�!�"#-85�;
"#-8(�)�'
(4!�+�@�-`'M!�:�(4;
+4Ho)�57-`(�XlD&!�+434%657-8(
%#:M(4;
1U-�+c57!&:2'<;25734!�+c(u%$:K3�-�+c)�5a3�%$:2[tb�%$34=�),+434%$��5�%#)�"k:2),:
!K(FN
34+�;25734;
+�-8'�1
%#:
:
%#:
[�),+�+c)PEQ(8X*)&(�b�-8"$".)&(�5c=2),+�[�-B'<-8:2(0%$3FE
bI)PD�-8(8R_�2;
+434=
-8+8XK34=2-u;�(0-�!,Hj1U-�+�%$!<'<%65u(0;
@�(F3�+�),34-8(*34!�(F3c)>N
@
%#"$%#W�-Z)�D>),+�%$-�3FE
!,H_:2-�bh5�!�"#"$!&%#'2),"~57+�EQ(03�)�"$"#%#:
-u(034+�;25734;
+�-8(
/
)PEB1
+4!>D&-^=
%#[�=
"#EsD>),"#;2),@2"$-�Hi!�+\57+�-8)>3�%$:2[d:
-8b�3FEQ1�-`(�!�H
!�1
34%65�),"�'<-�DQ%657-8(8Rl�
!�+�57!�"#"#!�%6'
(l%$:K3�-�+c)�5a3�%$:2[Zb�%A3�=
1�-8+4%#!<'<%#5
(4;
@2(034+c)>34-`(�X�)G:Q;
/�@�-8+�!�H]1U!&(�(0%#@
"#-V(034+�;25a3�;
+�-8(�5�)�:p!<5aN
57;2+�'<;2-�34!y34=2-t57!&/�1�-�34%$34%#!�:p@U-73FbT-�-8:�34=2-t1U-�+�%$!<'<%657%$3FE
!,Hu34=2-�57!�"#"#!�%6'
),"�"6)>3434%657-�),:�'p3�=
-s1U-�+�%$!<'<%657%$3FEp%#/�1�!K(0-`'
@QE�34=2-�(0;
@�(F3�+�),34-�RqgI=2-�J&;2-8(034%#!�:2(�3�=2)>3d)�+4%6(0-V%#:257"#;2'<-
b�=2),3*3FEQ1�-`(9!�H�!�+c'<-�+�-8'�!�+T'<%6(0!&+�'<-8+4-`'�57!�"#"#!�%6'
),"U57+�EQ(03�)�"#(
Hi!�+�/�b�=
-�:p34=
-t:Q;
/�@U-�+�!,H]5�!�"#"$!&%#'2(^%6(�5�!�/�/�-�:2(4;
+c)>3�-
b�%$34=�34=2-s;
:2'<-8+4"#EQ%$:
[�(4;
@2(034+c)>3�-�XT=
!>b�34=
-`(0-�5�!�/�/�-�:<N
(4;
+�),34-�)�:2'�%#:257!&/�/�-8:2(0;2+�),34-�57!&"$"#!�%6'
)�"*57+�E<(F3c),"6(Zb�!&;
"6'
/�-�"$38Xk),:�'Mb�=2)>3�=�),1
1U-�:2(^34!s3�=
-d5�!�"#"$!&%#'
)�"*57+�E<(F3c),"6(Z)�(
34=2-^(0;
@�(F3�+�),34-Z(F3�+4-8:
[,3�=t%6(�+�-8'<;�57-8'�R
gj!y%$:QD�-`(F3�%$[K)>3�-
34=
%6(�1
+4!&@
"#-�/�b�-d=2)PD�-�1U-�+4Hi!�+�/�-8'�)

(4-�+�%$-`(�!�HY"6),+�[�-\(�5�),"#-\�j),:2[�-�DQ%#:V(4%#/�;
"6)>3�%$!&:2(THi!�+.5�!�"#"$!&%#'
(
%#:^3FbT!]'<%#/�-8:2(4%$!&:2(j%#:K34-8+�)&5a34%#:
[.DQ%6)])�(45�+4-8-�:
-`'� �!�;
"#!�/�@
1U!,34-8:K34%6),"nRY��-\%$/�1U!&(4-u)�(�J&;�),+�-�!&+*3�+4%6),:
[&;
"6),+T1�-8+4%#!<'<%#5
(4;
@2(034+c)>34-�!�H|DP)�+4%6),@2"$-.(034+�-�:
[�34=��$�,XK�>�nXQ57!&+4+�-8(41U!�:2'<%#:
[u34!
(4;
@2(034+c)>34-`(]12+4!<'<;25�-8'Gb�%A3�=yD>),+�EQ%$:2[d"6)�(4-�+u1�!>bT-�+\%#:G-7?QN
1U-�+�%$/�-�:K3c(�Rl��-��2+c(F3�5�!�:2(4%6'<-�+k3�=
-�5�!�/�/�-�:2(4;
+c)>3�-.5�)�(4-8(
b�=
-8+4-\3�=
-�:Q;
/�@�-8+.!,H957!&"$"#!�%6'
(.���.%6(])�:B%$:K34-8[�-8+./�;
"$34%$N
1
"#-^!,HY34=2-�:Q;
/�@U-�+]!,Hk1�!�34-8:&3�%#)�"�/�%$:2%$/
)����`RT�{:s�Y%#[2Rj�
bT-V%#"#"$;2(034+c)>3�-V34=
-�5�!�"#"$!&%#'
)�"�57+�EQ(03�)�".57!&:<�2[�;2+�),34%#!�:2(�Hi!�+
� �a� � ��� ��X_�
X_�
XY),:2'��VHi!�+^)s(�JK;2),+�-�(0;
@�(F3�+�),34-�R��2!�+
� �a� � ��� �<XY(0=2!>b�:�%#:��Y%$[�R*�&�o@��aX_34=2-d57!&"$"#!�%6'
(uHi!�+�/O)
'<%#/�-�+�%$W8-8'�(F3c)>3�-�b�%A3�=e-8)&5c=�(4;
@2(034+c)>3�-s/�%$:
%#/�;2/�58),1<N
34;2+4%#:
[s3FbT!G57!&"$"#!�%6'
(8RGgI=
-V'<%$/�-8+�(�=2)PD�-d)�:�)�'
'
%A3�%$!&:2),"
!�+�%#-�:K3�),34%#!�:2)�"_!&+�'<-8+4%#:
[V%$:�b�=
%65c=y-8D�-8+4Es!�34=
-8+^'<%$/�-8+Z%#(
1U-�+�1�-8:2'<%657;
"6),+`Rs�
!�+���� � ��� � �
Xl(4=
!>b�:M%$:p�Y%#[2R9�K�o5`�aX

3�=
-�57!�"#"#!�%6'
(.Hi!&+4/�3�+4%#/�-�+\(F3c)>34-`(ub�%A3�=�34=2-�3�+4%#/�-�+c(�)�"#(4!
=�)PDK%#:
[�!�+�%$-8:&3c)>3�%$!&:2),"U!�+c'<-�+I),"#!�:2[�-�D&-�+�E�!,34=2-�+�57!&"$;
/�:�R
�2!�+�� �a� � �
� �s3�=
-t5�!�"#"$!&%#'
(^Hi!�+�/L)�:�!�+�%$-8:K3�)>3�%$!&:2),"#"#E
!&+�'
-�+�-8'dJK;2)&'<+�%$/�-�+�(03�),34-�X�)�(I%#"$"#;2(034+c)>34-`'d%#:s�Y%$[�R|�&�o'��aR

(a) (b)

(c) (d)
�Y%#[�;
+�-����� �!&"$"#!�%6'
(��i@2"$;
-q'
!,3�(c�G%$:K34-8+�)&5a3�%$:
[�b�%$34=�)
(�JK;2),+�-^;
:�'<-�+�"$EQ%#:
[B(0;
@�(F3�+�),34-^Hi!&+\+�),34%#!&(.!�H�57!&"$"#!�%6'
(u���
3�!�1U!,34-8:K34%6),"_(4;
@2(034+c)>3�-^/�%$:2%$/
)d� � !,H*� �c� � ��� �o)K�\��X
�o@����<X���58�I�2X2),:2'��o'��T�2R

��-�:2)�/�-*3�=
-I!�+c'<-�+�-8'^5�!�"#"$!&%#'�(F3c)>3�-8(l57!&"$"#!�%6'
),"K/�!�"#-857N
;2"#)�+957+�EQ(03�)�"#(��f T y T(c�Y%$:�)�:2),"#!�[&EZb�%A3�=�/�!&"$-`57;
"6),+95�+4E<(0N
3c),"6(�b�=
-8+4-\3�=
-^/�!�"#-85�;
"$-`(IHi!�+�/�)
5�+4E<(03�)�"|%$:sb�=
%65c=B34=2-
!&+4%#-�:K3c)>34%#!�:y!,HT34=
-
/�!&"$-`57;
"#-8(Z%6(Z),"6(4!B)�"$%#[�:2-8'|Rd¡Q%#/�%$"6),+
 T � T(�),1
1U-8)�+IHi!�+I34+�%6),:
[&;
"#)�+�(0;
@�(F3�+�),34-8(8R
��-t:
-�?Q3�-�?<1
"$!&+4-t=
!>b¢5�!�"#"$!&%#'
)�"�/�!&"$-`57;
"6),+�57+�E<(F3c),"6(

/�-8"A3`R£�{:�[&-�:
-8+�)�"�X�34=
-e5�!�/�/�-�:2(4;
+c)>34-p�2"#"$%#:
[&(�=2)PD&-
3�=
+�-�-�/�-�"$34%#:
[�1
=2)&(0-`(�R�¤*=2)�(4-���%6(\3�=
-
!�+�%$-8:K3�)>3�%$!&:2),"#"#E
!&+�'
-�+�-8's T y �R2�{:B1
=2)&(0-Z�4�aX
3�=
-^¥~Nf/�-8+�(."$!K(0-\3�=
-�%#+.!�+�%$N
-8:K3�)>3�%$!&:2),"�!�+c'<-�+�%#:
[^@
;<3I+�-�/
),%#:d57!&:<�2:
-`'�%#:�3�=
-]3�+�)�12(8R
gI=2-�¥~Nf/�-�+c(T'
%#(�(0!&"$D&-�%#:V1
=2)�(4-u�0�0�T),:2'd34=2-\5�!�"#"$!&%#'2(�@U-7N
[&%$:M3�!y'<%$}~;2(0-d34=
+�!�;2[�=
!&;<3^34=2-d-�:K3�%$+�-d(�),/�1
"#-�R���-d%#"AN
"#;2(034+c)>3�-B34=
-G34=
+�-�-�12=2)�(4-8(
%#:¦�Y%#[2RT��@KEw1
"#!,303�%$:2[�34=2-
5�!�"#"$!&%#'2),"k3�+�),§F-85a3�!�+�%$-`(Z!>D�-8+^)B�
?<-8'�1�-8+4%#!<'M!,H�34%#/�-�Hi!&+
3�=
-G58)�(4-�!,HZ3FbT!p57!&"$"#!�%6'
(
1U-�+V/�%$:2%$/�;
/¨!�:q)�(�JK;2),+�-
(4;
@2(034+c)>3�-�RkS."#"j!�Hj3�=
-� T y ¦(F3c)>3�-8(I12)&(4(T3�=
+4!&;
[�=t34=2-8(4-
3�=
+�-�-p12=2)�(4-8(Gb�=
-�:x34=
-�(0;
@�(F3�+�),34-w(034+�-�:2[,34=x%#(�(0;
m�N
5�%$-8:K34"#EG(F3�+4!&:
[2R��e=
-8:M34=
-�(4;
@2(034+c)>3�-
(F3�+4-8:
[,3�=y%6(Z"#!>bIN
-8+4-`'|X93�=
-�+�-s%6(
)�34+c),:2(4%A3�%$!&:p3�!�)G©�!&)>3�%$:2[M(4!�"#%6'w12=2)�(4-
b�=2-�+�-^1�!&+03�%$!&:2(�!�Hk34=
-�57!�"#"#!�%6'
),"�"6)>3434%657-�+4-8[&),%#:V34=
-�34+�%AN
)�:
[�;2"#)�+.!�+c'<-�+�%#:
[
34=�)>3\b�!&;
"#'�!Q5857;
+u%#:�34=2-�),@�(0-8:257-�!,H
)d(0;
@�(F3�+�),34-�R r -`57-8:&3\),:2)�"$EK3�%#58),"�bT!�+�Cd=2)&(.1
+�!>D�-`'t34=2),3
3�=
-�34+c),:2(4%A3�%$!&:^@U-73FbT-�-�:�1
=2)&(0-`(j�j)�:2'^�4�j5�)�:^@U-T/
)�1
1�-`'
!&:K34!�)�(�J&;�),+�-�),:K34%$Hi-�+�+4!&/
),[�:2-734%65V�F(0%#:
[�/�!<'<-8"]b�=
%65c=
-�?<=
%$@2%A3c(Z)V(4-85�!�:2'G!�+c'<-�+\1
=�)�(4-�3�+�)�:2(4%A3�%$!&:�� �P�fR��{:�3�=
%#(
58)�(4-93�=
-�'<%$/�-8+�(k)&5a3l"$%#C�-�(41
%$:�(_b�=2%#5c=�),"#%$[&:�1U-�+�1�-8:2'<%657;<N
"6),+j34!u!�:
-T),:
!�34=
-8+8R_gI=
%#(Y!&1�-8:2(�3�=
-T-7?
57%$34%#:
[]1U!&(�(4%$@
%#"#%A3FE

ªG«~¬�­>«~®w¯Y°k®²±³°k¬^´fµa¬�«2¶k®�·Z­�¸^¹kµP«|º



34=�)>3�57!�"#"#!�%6'
(*%#:K34-8+�)&5a34%#:
[�b�%A3�=d1U-�+�%$!<'<%65�(4;
@2(034+c)>3�-8(T5�)�:
@U-];2(4-8'�)&(9/�!<'<-�"~(4EQ(034-8/
(*%#:�b�=
%65c=
34!�-7?<1�-8+4%#/�-�:K3�)�"$"#E
+�-8),"#%#W�-s(0-8D�-8+�)�"I58),:
!&:
%65�),".(03�),34%6(F3�%#58),"�/�-85c=�),:
%65�(
/�!<'QN
-�"6(�(4;25c=V)&(T�F(0%#:
[2X��]-�%6(0-8:Q@�-8+4[�XK!&+�57"#!Q5cC
/�!<'<-8"#(�)&(Ib�-8"$"
)�(�(01
%#:�[�"6)�(�(4-8(8R
�y-�=�)PD�-�),"6(4!tHi!&;
:2'�3�=2)>3�),3�57-8+03c),%#:
%#:257!&/�/�-8:2(0;2+�),34-9��"$"#%$:2[&(l(0;�5c=�)�(Y� �a� � �T� ������!&:�)]34+�%AN
),:2[�;
"6),+l"6)>303�%#5�-�X>3�=
-�'<%#/�-8+�(k)�+4-�Hi+�;2(F3�+�),34-`'�%#:�)u/
),:2:
-�+
(4%$/�%#"#)�+�34!�)�:B)�:K34%$Hi-�+�+4!&/�)�[�:
-�34%65]�F(4%#:
[
/�!Q'
-�"j!&:s)�34+�%AN
),:2[�;
"6),+I"6)>303�%#5�-�� �P�nR

(a) (b)

(c)

�Y%$[&;
+�-��
�u �!�"#"$!&%#'G12),+434%657"#-8(��i@2"$;
-
'<!�3�(c�])�:2's3�+�),§F-85734!,N
+�%$-`(
�i+�-8'�"$%#:
-`(��u!>D&-�+Z)t�
?<-8'�1�-8+4%#!<'�!,HT34%#/�-�),3�'<%$}U-8+0N
-�:K3�34-�/�1U-�+c)>3�;
+4-`(�Hi!&+�)d(4E<(F3�-�/�b�%A3�=y� ��� � ��� ��!�:G)
(�J&;�),+�-*(0;2@2(F3�+�),34-&R��o)K�jST3l"#!>bM34-�/�1U-�+c)>3�;
+4-`(_)�:�!&+�'<-8+4-`'
57!&"$"#!�%6'
)�"9/�!�"#-857;2"#)�+�57+�E<(F3c),"9%6(�(F3c),@
"#-�R��o@��^�2!�+�=2%$[&=
-�+
34-8/�1�-8+�),34;
+�-�X>3�=
-.(4EQ(034-8/�-�:K34-8+�(l12=2)�(4-I�0�aX,)\'<%6(0!&+�'<-8+4-`'
57!&"$"#!�%6'
)�"*/�!�"#-85�;
"#)�+�5�+4E<(03�),"nRw��58��ST3�(034%#"$"I=
%#[�=2-�+^3�-�/�N
1U-�+c)>34;2+4-`(�X*5�!�:<��:
-�/�-�:K3
@QE�34=2-VbT-�"#"6(�%#(�"#!&(03�)�:2'p34=
-
(4EQ(034-8/z-�:K3�-�+c(I1
=2)�(4-\�0�4�aX�)�/�!Q'
;
"#),34-`'t"#%6J&;2%#'|R

��;
+^(0%#/�;2"#),34%#!�:2(^(4=
!>bx34=2),3^34=
-�3�-�/�1U-�+c)>34;2+4-�� � !�H
34=2-Z34+c),:2(4%$34%#!�:B@�-�3Fb�-8-�:s1
=�)�(4-8(��fNf�0�I'<-85�+4-`)�(4-8(Ib�%$34=�%#:<N
57+�-8)&(0%#:
[p(4;
@2(034+c)>3�-y(034+�-�:
[�34=�R�gI=
%6(d!<5857;
+c(t(4%#:257-G34=
-
-7}~-85734%#D�-Z%#:K34-�+c)�5734%#!�:t@�-�3Fb�-8-�:s),:QE
3FbT!�'
%$/�-�+c(�%6(�'<!�/�N
%#:2)>3�-8'B@QE�3�=
-�JK;2)&'<+4;21�!&"$-Z/�!�/�-8:&3`RTS�(�3�=
-�(4;
@2(034+c)>34-
(034+�-�:
[�34=�%$:�57+�-8)�(4-8(8X>3�=
-.JK;2)�'<+�;
1U!�"#-�/�!�/�-�:K3*'<-`57+�-8)�(4-8(
@U-85�)�;2(4-�34=
-V'<%#(03�)�:257-
@U-73FbT-�-8:M34=
-�3Fb�!�5�!�"#"$!&%#'
(�57!�/�N
1
+�%#(4%#:
[Z34=2-u'<%#/�-�+I'<-85�+4-`)�(4-8(*b�%A3�=�%$:�57+�-8)�(4%#:
[�(4;
@2(034+c)>34-
(034+�-�:
[�34=�R r -85�-�:K3�-�?<1�-8+4%#/�-�:K3�(*=2)PD�-.5�!�:<�2+�/�-8'�34=2-]-7?QN
%6(F3�-�:25�-�!,HI34=2-d57!&"$"#!�%6'
),"*/�!&"$-`57;
"6),+^5�+4E<(03�)�"*(F3�+4;�5a34;2+4-`(�X
34=2-]/�;2"A3�%AN{(F3�-�1
/�-�"$34%#:
[�XK)�:2'�34=2-.+4-8-�:K34+c),:K3*'<%6(4!�+c'<-�+�%$:2[
)�(T3�=
-^(4;
@2(034+c)>34-Z(034+�-�:
[�34=V%#(I%#:25�+4-`)�(4-8'�� ���nR
�e=
-�:t34=
-^5�!�"#"$!&%#'2),"U"#),3034%657-\%6(I%$:�57!�/�/�-�:�(0;
+c)>3�-�b�%$34=

34=2-G(0;2@2(F3�+�),34-&X�%$3d%6(
1�!K(4(4%#@
"$-B3�!�57+�-8),34-s:
-8b¢3FEQ1U-8(�!�H
!�+c'<-8+4%#:
[�)�(�b�-8"$"u)�(d'
%#(4!�+c'<-�+�-8'�(03�),34-8(8R��{:¦�Y%$[�R����o)&�
bT-�(0=
!>bx34=
-t(0E<(034-�/ Hi!�+^)V�2"#"#%$:
[s!�H.� �c� � ��� �	� �V!&:
)M3�+4%6),:
[&;
"6),+d(4;
@2(034+c)>3�-�R
�]-�+�-s34=
-�'<%#/�-8+�(t),+�-G'<%6(0!&+0N
'<-8+4-`'|Rl�{:d57!&:&3�+�)&(F3`X&),3T)\�2"#"#%$:
[�!,Hj� �c� � �I� �	�����<X&%$"#"$;�(FN
34+c)>3�-8'Z%#:��Y%#[2R>�2�o@��aX,)�:�!&+�'<-8+4-`'Z(F3c)>3�-�5�)�:�@U-�+�-8)�"$%#W�-`'\%$:
b�=
%65c=�=2-8'<[&-�=
!&[]3FEQ1U-I(034+�;25734;
+�-8(YHi!&+4/²b�%$34=�34=2-.'<%$/�-8+�(
1U!�%#:&3�-8'�),3^34=
-t/�!�:
!&/�-8+�(8RtST3�!,3�=
-�+Z��"$"#%$:2[&(8X_Hi;2+03�=
-�+
3FEQ1�-`(
!,Hu!�+c'<-�+�%#:
[�58),:�!<5�5�;
+8X�%$:�57"#;2'<%#:
[�!�+c'<-�+�-8'�),:�'

'
%#(4!�+c'<-�+�-8'd1
%#:Kb�=2-�-�"�(03�),34-`(Z� �>�nR

(a) (b)

�Y%#[�;
+�-��
�� �!�"#"#!�%6'
),"91�),+434%657"#-8(d�o@
"#;
-t'<!�3�(c�\%#:&3�-�+c)�5734%#:
[
b�%$34=�)�34+�%#)�:
[�;2"#)�+.(0;
@�(F3�+�),34-ZHi!&+�� �a� � �]� �o)K�Z�&R ��)�:2'
�o@��u��R��
�
R

�����
�������������

�A���� �R r -8%#5c=2=2),+c'Q3�)�:2'w �R �2R���"6(0!&:�X�� �
!#"%$'&��
$($)�+*-,	.+$
&0/21#3245.+$($�*(67"�894:.
4:";3��+6=<?>��
@-AB*(C�";6D32*-�+69.
$FE�"%/2*-�G,+*-H
89IDJ2324K/L.+45";3NM~¤9=QE<(�R r -�D~R
��-�303PO9O�X��,�	Q&��R
�����
R	R&�&�aR

� �>�� �R ��RS��"6(0!&: r -�%65c=
=2)�+�'<3�),:2'd �R r -8%#5c=
=�),+c'Q38X�TU/2IF32@
4K/L.
4V*-�
6W.+67,'XY"%$�4V*(6FZ[�]\^&��+$($_�+*-,�.
$9X`�
$)"aH;IS$_.+/ &0/21#32@
45.+$�3NMU��R2¤9=QE<(�R
S��2 �),34=�RDbu-8:�Rdc9e�XD��Q,�2������R�R&�&�aR

� �,� r R2S.[&+�)2X
��R<D>)�:V�e% §F"6),:2'|X�),:2'�f.R
g_+�%$W`)�5,X�<7g�"a�
/21
�h\jik/2*-"%6D45.+4K*-�+67.+$lim/L,	";/2*(6FZ'*(6`&��+$($_�+*-,�.
$DXY�
$)"aH;IS$).
/
&0/21#3245.+$�3aM�¤9=QE<(�R r -�D~R
��-�3038R9ndcjXDR
�GQ��	R,�d�n�
R�R��K�7R

� ���Z �RpoT+4;2:
:
-�+_),:2'� �RGo�-`5c=
%#:
[�-8+8X+E�g�.+3;"rq�"ag�.
!p*-�
/��h\
&��
$($)�+*-,	.+$SXY�+$_"NH%IS$).
/j&0/21#3245.+$�3k�
6Y<S/2*-.
6sZ�IS$).+/�t0*uZ#gF4
tv.+4K4K*-HN";3aM~¤*=QEQ(8R r -8DUR
�j-73438R9O9OjX2�>�	Q&��RK������R�RK���aR

� �>�� �R r -8%#5c=
=�),+c'Q3�)�:2'p �R ��R���"#(4!�: r -8%#5c=2=2),+c'Q38X^im/2@
,	";/2*(6FZ
.
69,wXY";$u4V*(6FZx*(6�&��+$($)�
*-,�.+$y&0/21#3a45.+$[Xz*u{	@
4KIS/L";3aMU57!&:2'QNf/
)>32|
R,���`�<�GR,��R

 �!&:K3�)�573p�{:<Hi!&+4/
)>3�%$!&:��  �=2),+�"#-8( r -�%65c=
=2),+c'Q3~}  �-�:<N
3�-�+ Hi!�+��.!&:
"#%$:
-`),+ ¡K34;�'<%$-`( ),:2'  �!�/�1
"#-7? ¡QE<(0N
3�-�/
(�bu+�!�;
1�X gI=
-8!�+�-73�%#58),"��]%#DQ%#(4%#!�:�Xz�j!&( S."6),/�!K(
��)>3�%$!&:2)," �j)�@�!&+�),34!&+4E&X gTNF k���_¡  G¡�oI�	�
Q2X ��!K(
S]"#)�/�!&(8X��� �XvQF�
�>�F�<XY¤9=
!&:
-��V�V�
Rs���'�	�	�PN5R�Rs�
�2X|-�/
),%#"��
5c=�),+�"$-`(0+;�u57:
"6(8R "6),:
"nR [�!>D~R

ªG«~¬�­>«~®w¯Y°k®²±³°k¬^´fµa¬�«2¶k®�·Z­�¸^¹kµP«|º


