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

1�2 3�2�405�6 7�8�9 8�:�9;5�9 <�8�=;>,?�6�@�@�9 A�8�B�7/C�B/D 8�6 <�9 8�:�E�FHG0I)JKD 8�6 <�:�F�=;>,L06 M�N�B�5�B�7	@ 5�9 O�=

P;5�B�F09,?�6�@�@�9 A�8�6	I$B�8�6�Q�C�B�D 8�6 <�9 8�:�E�FK:�8�O�9 M�@�B�7"@�6 C�5�B�?�8�B�@ N�:RL�:�N�B�S Q�D B�B�C�T�6 8�M�N�B�8�6
:KD B�B�?�9 8�N�B�@�6U@VC�B�F0B�W,X�YZF09 N�B�O�6UG0I)JZ?�=;T�6UC�5�B�7�9 O�9 8�6UO�:�6 [ 8�B�@ N�:�M�6U\ M�B�T�B�[ :�<�9�@�M�B�[ B
@�B�@ N�B�E�8�:�EH:]5�6�@�@ <�:�N�6 8�=^\ M�B�T�B�[ :�<�9�@ M�:_O�B�C�`�@ N�:�F�=)9U`�5�B�7�8�:a6�?�:�B�N�:�<�9�@ M�:�>]L06 M�N�B�5�B�7�Q
C�5�:�7�B�O�E�W,:�>bMH\ M�B�T�B�[ :�<�9�@ M�B�Fc`K8�9�?�T�6�[ B�C�B�T�`�<�:�Yd7e?�6�@�@�9 A�8�6 >K?�B�T�X�f,:�8�@ N�7�6VM�5�`�C�8�9 A

-
f,:�>"5�9 M"?�=;7�f
9 [ BV4;4;40gc2�h/6
B�@ 8�B�7�9,C�B�T�`�<�9 8�8�=;>U@ 7�9 O�9 8�:�ARC�5�B�7�B�O�:�T�:H@ 5�6 7�8�9 8�:�9,?�6 @

-
@�9 A�8�B�7VC�BVD 8�6 <�9 8�:�E�FaG0I)JiD 8�6 <�:�F�=;>RL06 M�N�B�5�B�7U:e6 8�6 T�:�D :�5�B�7�6 T�:HC�5�:�<�:�8�=j5�6�@ >�B�k)O 9

-
8�:�A
7l`�5�B�7�8�E�>	5�9 [ :�B�8�6 T�X�8�=;>	8�B�5�F06 N : 7�B�7�2

1�2 3�2 3�2�m/@�@ T�9 O�B�7�6 8�:�9)7�B�O�8�=;>	\ M�B�@ :�@ N�9 FRn)B�@ N�B�<�8�B�A
oc7�5�B�C�=

p 8�6 T�:�D_C�5�:�<�:�8q\ M�B�T�B�[ :�<�9�@ M�B�[ Br8�9�?�T�6 [ B�C�B�T�`�<�:�EiC�5�B�7�B�O�:�T�:qO�T�Es1s?�6�@�@�9 A�8�B�7
M�5�`�C�8�9 A�f,:�>	5�9 M/oc7�5�B�C�=et uH6 M�@ :�F0B�7/:
O�5�2 Q�v�w�w�3 6 x y

1) 
?�6�@�@�9 A�8
z�6 C�6 O�8�B�A
I)7�:�8�=et 5�2�z�6 C�6 O�8�6 ElI)7�:�8�6 x {

2) 
?�6�@�@�9 A�8
h/9 F06 8�6$t 5�9 M�:
h/9 F06 8�Q�n;:�T�:�E�x {

3) 
?�6�@�@�9 A�8
I;`�8�6 E/t 5�9 M�:
I;`�8�6 A�Q�|�:�@�6 Q�}�9 T�6 E/|�:�@�6 Q�~l5�`�N�x {

4) 
?�6�@�@�9 A�8
I)8�9�@ N�5�6$t 5�2�I)8�9�@ N�5�Q�I;`�?�B�@�@�6 5�@ M�B�9)7�B�O�B�>�5�6 8�:�T�:�W
9 x {

5) 
?�6�@�@�9 A�8VI)8�9 C�5�6	t 5�9 M�:UI)8�9 C�5�Q�~l5�:�C�E�N X�Q�7�B�O�B�>�5�6 8�:�T�:�W
6	P;:�9 7�@ M�B�9�Q�P;5�9 F09 8�<�` [

-
@ M�B�9�Q�I)8�9 C�5�B�O�D 9 5�k):�8�@ M�B�9�Q�P)6 >�B�7�@ M�B�9 x {

6) 
?�6�@�@�9 A�8]n)B�T�[ :_t 5�20n)B�T�[ 6�Q$7�B�O�B�>�5�6 8�:�T�:�W
6Rml7�6 8�X�M�B�7�@ M�B�9�Q$J$[ T�:�<�@ M�B�9�Q$g�=)?�: 8

-
@ M�B�9�Q���B�5�X�M�B�7�@ M�B�9�Q�P0`�A�?�=;f
9 7�@ M�B�9�Q�4;6 5�6 N�B�7�@ M�B�9�Q�n)B�T�[ B�[ 5�6 O�@ M�B�9 x 2



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 166

&(' )"*�+�,.-0/01 2�+�3"*�4�2�*�5"*�1 2.6"/�' 7�2�/0+"8 ,.,�-0/:9�7�5�;(6"8 5�2<9='�/�4�>?' 9�/ +"/ ,.2.>?*?6�2�' 5"/ ,.,�*�' @�2�A
2B4�2�*�CD8�'�'�/FEG2.@H*�I AKJ *�*�L.5"8 ,.7�@H*�,�8�AKL�/ 3�2�EG2.@H*�,�8M2NJ *�*�4�/ ,.@H*�'�8�OKP:Q�/ ,.7HRNS 7�*�5"*�1 2.6"/�' 7�*�1 *
'�*�' @H*�>H,.2.>TL.3"*�9�*�+�2.5�2U*�@�+"/ 5�VH,�*M+�5�>T@H*�5�W=2F9�*�+�-YX L�*ML�*�7�8 J 8 @H/ 5�>HCB2.,.+"/ 7�'�*�9Z'�8 L.3"*�4�, *

-
' @�2MEG2.@H*�I#2TJ *�*�L.5"8 ,.7�@H*�,�8�A"L�/ 3�2�EG2.@H*�,�8 [�2M+�5�>?1 3�R",.@H*�9=X L�*=L�*�7�8 J 8 @H/ 5�>HC\*�5�2.1 *�)"/ @�,.-K)T2
4�2�*�@�2.6"/�' 7�2.)]2.,.+"/ 7�'�*�9FJ *�*"4�/ ,.@H*�'�8 [ O#^_3"/ J R"5�VH@H8 @H/ML�*F7�8 `0+"*�C�R\' @�9�*�3�Ra,�8�4�5�;(+"/ ,.2.>FJ 8
L�/ 3�2�*�+Bb c"d�e�I b c�c�eZ1 1HO#/ `:/ 1 *�+�,�*Z2.CD/ 5�2UL�*Z+�9�/<' 3"/ +�,�/ 1 *�+"*�9�-0/<*�Q�/ ,.7�2a'�*�' @H*�>H,.2.>M,�8<f�I
4�8 5�5�VH,�*�gUS 7�' L�/ 3�@�,�*�gUh=7�8 5"/<X i�`:/ 1 *�+�,.2.7�2a'�*�' @H*�>H,.2.>"O O O Ajb c"d�b I b c�c#b [ AD'�*�*�@ 9�/ @H' @ 9HR";(WT/ g
S 7�*�5"*�1 2.6"/�'�7�2.CkCD*�+�2�EG2�7�8 Q.2.>HCl'�*�' @H*�>H,.2.>\'�*�*�4�WT/�' @�9NX mj4�8 7HR"CD*�9�A<b c�c#b [ A:1 +"/nb]4�8 5�5�R
'�*�*�@�9�/ @H' @ 9HR./ @],�8 2�4�*�5�VHhT/�/ZS 7�*�5"*�1 2.6"/�' 7�*�/]4�5"8 1�*�L�*�5�R"6�2�/�A:8UfN4�8 5�5"8 Ckop,�8 2�4�*�5�VHhT/�/
,�/�4�5"8 1 *�L�*�5�R"6�2�/�O�qD@H*�4�-r*�Q�/ ,.2.@�VMS 7�*�5"*�1 2.6"/�' 7�*"/<'�*�' @H*�>H,.2�/T9�*�+�,�*�gU@H*�5�W=2.AG4�3"8 5�2a,�8 2

-
)�R"+�h=2.g<2.JK2.CD/ ;(W=2.)"' >=4�8 5�5"*�9=L�*=@�3"/ Ca1 3�R"L.L�8 C\*�3�1 8 ,.2.J CD*�9.O�s(8�4�5�;(+"/ ,.2.>='(4�8 5�5"8 CG2\b
2<t=CD8 3�7�2.3"*�9�8 5�2<7�8 7=4�5"8 1 *�L�*�5�R"6�,.-0/�A.8:,�8�4�5�;(+"/ ,.2.>�A.*�Q�/ ,�/ ,.,.-0/j4�8 5�5"8 CG2M*�@(u=+"*Tf�A.7�8 7
,�/�4�5"8 1 *�L�*�5�R"6�,�-0/�O

^v7�8 6"/�' @�9�/\8�4�2�*�@�2.6"/�' 7�2.)wED8 7�@H*�3"*�9B2�'�' 5"/ +"*�9�8 5�2r' 3"/ +�,�/ 1 *�+"*�9�-0/aJ ,�8 6"/ ,.2.>B' 5 /
-

+�R";(W=2.)aL�*�7�8 J 8 @H/ 5"/ g�xG7�*�,.Q�/ ,.@�3"8 Q.2.2N3"8�' @�9�*�3"/ ,.,�*�1 *U7�2�' 5"*�3"*�+"8]X y
2
[ A09�J 9�/ hT/ ,.,.-K)a9 /

-
WT/�' @�9�A�*�4�WT/ 1 *?ED*�'�ED*�3"8:X z�[ A"8 J *�@H808 CGCD*�,.2.g.,�*�1 *?X {(|

4
[ A�,.2.@�3"8 @�,�*�1 *=X {?y

3
[�2T,.2.@�3�2.@�,�*�1 *

(NO2
[ A.ED/ ,�*�5"*�9�A.,�/�EG@H/ L.3"*�+�R"7�@H*�9�A"L�/�' @�2.Q.2.+"*�9�A"CD/ +�2ZX }D~�[ A.`:/ 5"/ J 8(X ��� [ A.)�3"*�CD8(X }D� [ A"3�@ R

-
@�2nX |j��[ A0Q.2.,.7�8]X ����[ A0,.2.7�/ 5�>UX {(� [ A:EG@H*�3"8FX ��[ A:' 2.,"@H/ @�2.6"/�' 7�2.)NL�*�9�/ 3�)�,�*�' @�,�*�I 8 7�@�2"9�,.-K)
9�/ WT/�' @�9=X �D�jm:^K[ A�4�2�*�)�2.CG2.6"/�' 7�*�/jL�*�@�3"/�4�5"/ ,.2�/j7�2�' 5"*�3"*�+"8?X ���j�

5
[ A�)�2.CG2.6"/�' 7�*�/(L�*�@�3"/ 4

-
5"/ ,.2�/M7�2�' 5"*�3"*�+"8ZX �j�j�K[ AK9�*�+�,�*�' @�V�AD@H/ CGL�/ 3"8 @ R"3"8FX i�`:/ 1 *�+�,.2.7�2N7�8 6"/�' @�9�8�O O O A=b c"dH�"I b c�c#b��
i�`:/ 1 *�+�,�-0/w+"8 ,.,.-0/�O O O A\b c�c�e.�<i�`:/ 7�9�8 3�@H8 5�VH,.-0/r4�;(5�5"/ @H/ ,.2#O O O A\b c���f�I b c"d�u�[ O<�(*�' 7�*�5�VH7HR
L.3"*�1 3"8 CGCG-N,�8H4�5�;?+"/ ,.2.gMJ 8(8�4�2�*�@�2.6"/�' 7�2.CG2M)"8 3"8 7�@H/ 3�2�' @�2.7�8 CG2M9=3"8 J ,.-K)<4�8�'�'�/ g.,�8 )T3"8 J

-
5�2.6"8 5�2�' V�A"9�'�/ 1 *=*�7�8 J 8 5"*�' V?�?ED8 7�@H*�3"*�9�A�2.J CD/ 3�>�/ CG-K)=9�*?9�'�/ )T4�8�'�'�/ g.,�8 )�x�{(|

4, 
}D~"A",�/�EG@ /

-
L.3"*�+�R"7�@�-0A����j�

5, P, NO2, 
ED/ ,�*�5�-jO

^0*T9�'�/ )TR"7�8 J 8 ,.,.-K)<9�-KhT/(3"/ 6�,.-K)M4�8�'�'�/ g.,�8 )Z4�-K5�2FL�*�5�R"6"/ ,.-w�D�0�rED8 7�@H*�3"*�9�A�J , 8
-

6�2.CG-K)T+�5�>=9�*�J ,.2.7�,�*�9�/ ,.2.>=S 7�*�5"*�1 2.6"/�'�7�*�1 *T,�/�4�5"8 1 *�L�*�5�R"6�2.>T4�2�*�Q�/ ,�*�J *�9T9�*�+�,�*�gZ@H*�5�W=2
X *�3�1 8 ,.2.J CG-rEG2.@H*�I A�J *�*�I AG4�8 7�@H/ 3�2�*�L.5"8 ,.7�@H*�,�8 [:2U1 3�R",.@H*�9FX *�3�1 8 ,.2.J CG-YJ *�*�4�/ ,.@H*�'�8 [ O���, 8

-
6"/ ,.2.>=�D�0�nL�*T�KR",�8 ;?A.�0,�/�' @�3�R.A.�0,�/ L.3�RM2Z^0*�5�1 /j9�J >H@�-B2.J:5�2.@H/ 3"8 @ R"3�-nX �"8 CD*�5"*�+�6�2.7�*�9�A
b c�c�u�[ OG�K*�*�@�9�/ @H' @�9�/ ,.,�*]+�5�>F7�8 `0+"*�1 *U4�8�'�'�/ g.,�8M2\L�*�+"4�8�'�'�/ g.,�8M+"*�5"`0,.-k4�-K5�2n4�-K@�VU' *

-
' @H8 9�5"/ ,.-B+�9�8?' L.2�' 7�8(J ,�8 6�2.CG-K)MED8 7�@H*�3"*�9<'jR"7�8 J 8 ,.2�/ C\2.)M�D�0�?O"P:+�,�8 7�*<*�7�8 J 8 5"*�' V�A�6�@H*
9�'�/M*�Q�/ ,.7�2aS 7�*�5"*�1 2.6"/�' 7�*�1 *]'�*�' @H*�>H,.2.>F4�2�*�Q�/ ,�*�J *�9F9�*�+�,�*�ga@H*�5�W=2a9U4�8�'�'�/ g.,�8 )U�"8 L�8 +

-



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 167

&�'�(*),+�-.&./0-*132 465 &�587�/:9�-*&�2�7�9"5 ; '�<�'�9�=">�&./:4?-�@�58+�A�2B'�C�2 &.D�-*+E<�'�F"7�5�A�A�2 (.&�28G,2 H�I�&�2 (
G,'�9�; -�@#&�5�'�7�'�H"'�JK@�7�9"5 ; '�<�'�9�=">�&./:4?-#L�GMJK5 D�'�(NA -.J =.5 C.-.-�@#+�'�O &.-.D�P82 (Q-.O R O 5BA 9�-.PSD�'�4T4 5 -
9"'�; 'ED�'�9�-.>"2�A J�+�58&�5�7�9�U3F"2 &.-.(N+WV J�-.IQ7�5�A�A�2 (.&�5 I"@6'�<.H"2 F"2 9"2 &.-�2YX6),Z[A JK5 &�'K+�-.JKA \E&�2 +�' O -
46'�],&./:46@�JK5 D8D�5 D8+B<.H"'�J�-.+�&�'�4^A 9�=">"5�2_4?/TF"'�9�],&./T<.H�-.&.\KJ�`8O 5_X6),ZM9�-�7�'B&�5 -.462 &.`KP82�2�@
9�-�7�'a&�5 -�7�'�9�`KP82�2Q-.OW+�A�2 I^+�A J�H"2 >"2 &.&./:I^O &�5 >"2 &.-.(0&�'�H�4?-.H�=.2 46'�(0<�2 H"2 462 &.&�'�(#L,bQ5 9"'�2
'�7�c82�2dD�'�9�-.>"2�A J�+�'S&�5�7�9�U3F"2 &.-.(YO 5d; H�="&.JK5 4?-Y+87�5�A�A�2 (.&�5 I8):="&�5 \_-E),&�2 <.H"53-E'�JKA ="JKA J +�-�2
7�9"5 ; '�<�'�9�=">�&�/:I*'�C�2 &�'�D*A�'�A JK'�\K&.-.\E; H�="&.JK'�+E+*7�5�A�A�2 (.&�2B),&�2�A J�H"5BA JK5 9�-N<.H�-.>�-.&�'�(QJK'�; '�@
>�JK'a+N="D�5 O 5 &.&./:I^7�5�A�A�2 (.&�5 Ie&�2Q7�/:9^<.H"'�+�2 F"2 &M5 &�5 9�-.OW<.H�-.>�-.&0&�2�7�9"5 ; '�<�'�9�=">�-.\eA�'�' 7 -
c82�A J�+3F"'�&.&./:IS'�H�; 5 &.-.O 46'�+.L

f 2 O ="9�`KJK5 J�/aH"5�A >"2 JK'�+SX6),ZT-B-.IBA H"5 +�&�2 &.-�23Ad&�'�H�465 J�-"+�5 4?-Y<.H"2 F"2 9�`K&�'SF"'�<"=.A J�-.4?/:I
D�'�&.C�2 &.J�H"5 C.-.(ag hd),i:jd<.H�-.+�2 F"2 &./k+*hdH�-.9"'�]l2 &.-.-km�L#n�&�5 >�-.4?/:4?-eA >�-.JK5 9�-a<�2 H"2 462 &.&./,2�@
F�9�\ND�'�JK'�H�/:IeJK'�>�&�'�A J�`N<.H"2 F"A D�5 O 5 &.-.\NV D�'�9"'�; -.>"2�A�D�'�; 'a&�2�7�9"5 ;�'�<�'�9�=">�-.\a7�/:9"5Q&�2Q&.-.]l2
o�p�q L f \KF"'�4TA�'YO &�5 >"2 &.-�2 4TX6),Zsr65 D�JK'�H"5SF"5 &�582 ; 'Y<�'�9�&�'�JK5�@�I"5 H"5 D�JK2 H�-.O ="U3c85 \Y2 ; 'YO & 5 -
>�-.46'�A J�`"L�i:H"'�462YJK'�; '�@?F�9�\*&�2 O &�5 >�-.4?/:IN<�2 H"2 462 &.&./:I"@:-.O 462 H�\�2 46/:IN+QF"5 &.&�'�4s7�5�A�A�2 (.&�2
-.9�-M<�'�F"7�5�A�A�2 (.&�2�@3<.H�-.+�2 F"2 &./tV D�'�9"'�; -.>"2�A�D�-k7�2 O '�<�5�A &�/,2N; H"5 &.-.C./ug X6v�w�j @_J�L 2�Ll465 D�A - -
465 9�`K&./,2E-.9�-e4?-.&.-.465 9�`K&./,2EO 5E+�A�2E+�H"2 4?\Q&�5�7�9�U3F"2 &.-.\QO &�5 >"2 &.-.\Nr65 D�JK'�H"5�L6h3'�A D�'�9�`KDK=
&.-.D�5 D�-�2S+�A J�H"2 >"2 &.&./,2SO &�5 >"2 &.-.\B&�2 O &�5 >�-.4?/:IWr65 D�JK'�H"'�+E<.H�-QO 5 F"5 &.&�'�4TD�H�-.JK2 H�-.-QJK'�>�& ' -
A J�-W&�2_<.H�-"+�'�F�-.9�-*DY+�'�O &.-.D�&�'�+�2 &.-.UxV D�'�9"'�; -.>"2�A D�'�; 'Y&�2�7�9.5 ; '�<�'�9�=">�-.\�@�X6v�wN46'�; ="JBA 9 = -
],-.J�`S<.H�-�7�9�-.O -.JK2 9�`K&./:4?-E&�'�H�465 J�-.+�5 4?-*7�2 O '�<�5�A &�'�; 'B+�'�O F"2 (�A J�+�-.\B5�7�-�'�J�-.>"2�A D�-.IEr65 D�J ' -
H"'�+.LKhdH�-8V JK'�4QA 9"2 F�=.2 Jl<�'�&.-.465 J�`�@�>�JK'_'�&.-S&.-.D�'�; F"5,&�2,+�/:I"'�F�\KJlO 5,; H 5 &.-.C./aX6),Z_L

135 -�7�'�9�`KP82�2_>�-�A 9"'B<�2 H"2 462 &.&./:I"@�O &�5 >�-.4?/:IYF�9�\B&�2�7�9"5 ;�'�<�'�9�=">�-.\Y'�H�; 5 &.-.O 4:'�+Y+�' F -
&�'�(NJK'�9�cS-ag m�m j @67�/:9"'W<�'�9�=">"2 &�'WF�9�\W7�5�A�A�2 (.&�5Y):="&�5 \"L�bQ5 D�A -.465 9�`K&�'�2Y>�-�A 9"'*<�2 H"2 462 & -
&./:I"@�+�9�-.\KU3cS-.IY&�5_7�2 &.JK'�A &�'�2SA�'�'�7�c82�A J�+�'Yg y�j @�O 5 H"2 ; -�A J�H�-.H"'�+�5 &�'B+E7�5�A�A�2 (.&�2Sn"5 <�5 F�&�'�(
),+�-.&./dL#z:5 c828F�H�="; -.I*<�2 H"2 462 &.&./:I*O 5B+�'�O &.-.D�&�'�+�2 &.-�2YV D�'�9"'�; -.>"2�A D"'�; '*&�2�7�9"5 ; '�<�'�9�=.>�-.\
'�J�+�2 >"5 9�-W{3|

4
g +E}BV D�'�A -�A JK2 465 IE-.OEm ~E-�A�A 9"2 F"'�+�5 &.&./:I�j @#&�2�r?JK2 <.H"'�F�="D�J�/kg +W��j @#v�hdi

5
g +

6), NO2
g +B��j L.�eF�H�="; '�(WA JK'�H"'�&./,@�D�'�&.C�2 &.J�H"5 C.-.-W�

2
@�|d��@���@#53JK5 D�]l2_+�'�F�&�'�A J�`S-*A H"2 F�& 2 -

; '�F"'�+�5 \dJK2 4?<�2 H"5 J ="H"5,+�'�F�/N&.-8F�9�\3'�F�&�'�(8-.O6V D�'�A -�A JK2 4*&�2,<�'�<�5 9�-S+3>�-�A 9"'3O &�5 >�-.4?/:I�L
),9�\SJK'�; '8>�JK'�7�/TA H"5 +�&.-.J�`S462 ],F�=WA�'�7�'�(W-�A�A 9"2 F"'�+�5 &.&./,2S7�5�A�A�2 (.&�/TH"2 DB<�'B&�5�7�'�H"5 4

O &�5 >�-.4?/:I^r65 D�JK'�H"'�+a-TO &�5 >"2 &.-.\K4x-.I^X6),Zd@l<.H"'�+�2 9�-^H"5 &.],-.H"'�+�5 &.-�2Q�e7�5�A�A�2 (.&�'�+e-0�
+�'�9�]lA D�-.I�<�'�F"7�5�A�A�2 (.&�'�+W<�'*'�J�&�'�A -.JK2 9�`K&�'�(N+�2 9�-.>�-.&�2EX6),Zx-.9�-eX6v�wTg �dX6),Zlj @?=.A H"2 F -
&�2 &.&�'�(^<�'ayN<�2 H"2 462 &.&./:46@,-.O 462 H�\�2 4?/:4s+�'N+�A�2 I^7�5�A�A�2 (.&�5 I�L6),9�\NV JK'�; 'a4?-.&.-.465 9�`K&�'�2



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 168

& '"( )�*,+�&�( -/.�0�&�&�( 132�4�+65 2�0 7"( 23*�(98;:=<>*3?�*,8;@�AB)�?�CD)"0 232�4�1,E�( '"( F;( 232�4�1,E3'�*323*3F;0 ?�*,5 0
( )�*323*3G"H3I#0J+D4�& KL0 ?�ML23NO-P.�0�&�&�( 132�0 -PQR8;:=<S'"0�&�& 7�*3K�NO+�0 ?�*/T�0 T64�K 2�4�UV( 23*�(V( W 4D8;:=<S*3?�*
8;@�AXTBFY*323*3F;0 ?�ML2�4�F�H�ZO[\0 E3'�*3F;( '"I])�?�C,^\_

4
2�0 *3F;( 23MLU`*3Fba c�I c�deFYW f ?�g9.�NO?"4B5 2�0 7"( 23*�(

8;:=<X+D.�0�&�&�( 132�(J:OH"2�0 C�Z�hO4�4�K +�( KL& K +�( 232�4DQR8;:=<S)�?�C9:OH"2�0 CV'"0 +�23CL?"4�& M,i I�)�?�C9j"0 E�0 )�2�4�1
:=+�*323Nka c�I i f c�I c�d�g;lnm"I3)�?�CV[\( F;0 2�0`a c�I o"pLf c�I c�d�gOlrq�I s9*6K�Z )�Z3tY& ?�*P5 2�0 7"( 23*3CV2�4�'�F;0 K�*"+�4�+
T�0 T�4�1�u ?�*�.�4DE�( '"( F;( 232�4�1/+D)"0 232�4�Fk.�0�&�&�( 132�(`'"0 5 ?�*�7"0 ?�*�& M9)�?�C9KL4�?�v`*P+�4�)�NX*,)�?�CDW '�H 2 -
KL4�+�I;.�'"0 ?�*B2�0 *3F;( 23MLUV(�(6a K�Z (�Z#2�0 *�.�4�?"(�(Dw](�& K�T�4�( g\*35V)�+LH"-,5 2�0 7"( 23*31#ZYx\4�& ?"(6KL4�W 4,T�0 T/+
T�0 w=)"4�Fe.�0�&�&�( 132�(]*9E�4�)".�0�&�&�( 132�(R.�NO?�*9E�4�?�H"7"( 23NyQR8;:=<RI")�?�CJq\H"7"0�& K�+�4�+�0 +�U`*3-`+V0 2�0 ? * -
5 (=E�( '"( F;( 2323NO-"I�+�NO7�*�& ?�CL?�*9& '"( )�2�(�(=E�4\+�&�( F/E�( '"( F;( 2323NOF/5 2�0 7"( 23*�(]QR8;:=<za '�*�&�Z�p�Z i g Z

[\0 *3F;( 23MLU`*�({)�*�0 E�0 5 4�23N}| T�4�?"4�W *�7"(�& T�4�1~KL4�?"( '"0 23K�2�4�& K�*~-"0 '"0 T�KL( '�23N})�?�C�&�4�4 . -
vV(�& K�+JW '�H"23KL4L+\+`.�0�&�&�( 132�(]j"0 E�0 )�2�4�19:=+�*323N=I�W )"(R5 0 '"( W *�& K�'�*3'"4�+�0 2�4V&�0 F;4�(R23*35 T�4�(R5 2�0 7 ( -
23*�(VQR8;:=<JZ�hz)�'�H"W 4�1,& KL4�'"4�23N=I�&�4�4�.�vV(�& K�+�0`+�4�)�2�4�1/KL4�?�v`*/:=2�( E3'"0V*,:=2�(�& K�'"094�.�2�0 ' H -
w=*3?�*P&�0 FYN=(\U`*3'"4�T�*�(\W '"0 23*3G3NzKL4�?"( '"0 23K�2�4�& K�*/a 4�&�4�.�( 232�49+D4LK�2�4�UV( 23*3*6^\_

4
I��P*6^J�

2).� G�( ?"4�Fk2�0�.�?��\)"0�( KL& C64�E3'"( )"( ?"( 232�0 CDKL( 23)"( 23G3*3C3�#&�0 F;0 C6& ?"0�.�0 C6E3'�*�& E�4�&�4�.�?"( 232�4�& K�MP& 4 -
4�.�vV(�& K�+6W *3)�'"4�.�*�4�23KL4�+PT/& H"vV(�& K�+LH"�\v`*3Fk+�2�( U`23*3F{2�0 W '�H"5 T�0 F{2�0�.�?��\)"0�( KL& C6+/.�0�&�&�( 1 -
2�0 -"I�'"0�& E�4�?"4�w]( 2323NO-J+J.�4�?"(�(=+�N=&�4�T�*3-`U`*3'"4�KL0 -�I"5 0]*�& T�?��\7"( 23*�( F,:OH"2�0 C\*9[R*3w=2�( 1 � 4 ? -
W */a j"0 E�0 )�2�0 CV:=+�*32�0�I#[\( F;0 2�I � ( '�-�23CLC � 4�?�W 0 g Z3xR'�*/| KL4�Fz-"4�K�C9& '"( )�2�(�(`5 2�0 7"( 23*�(VQR8;:=<

�
�
�
�
�
���
�3�
�"�

��� �3� � � � ��� ��� �L� � ��� � � � ��� �L� ��� � �"� ��� � �L� ��� � ��� ��� �L� � ��� � � � ��� � � � �
 �¡ ¢ ¢ £�¤ ¥

¦ §¨
©ª¨¨
«§¨
¬­
®¨ª¯
¨
°¯ª¯
°±²
³ª´
µ´
¶·¸

¹"º�» ¼�½�¾ ¿DÀ Á Â Á
 ÃLÄ ÅLÆ#Ç�È É Ê Ä Å�ÇLË]È Ë Ì ÅLÍ�Î`Ï Ä Ð Ð Ë ÑLÅLÉ ÊJÒLÉJÐ È Ë Ó Å�Ë Ñ9Ê Ë Ô ÇLÌ ÇLÅLË]É Õ ÅLÉ Ð ÇLÕ Ë Ô Ö Å�É × ÉJØ�Ù�ÚzÛ Ç Ü ÇLÝ É Þ

Î ÇLß3ÇLÌ Ë Ð Ý ÇLÎOÛ3Ä Ý Õ É È É Ê



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ��� 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 169

&�'�(*),+ -�.�/�+ 01),2�'�3 452�6�7 8 7 '"2�9 :*;�<>=?+�@�A"+ BC&�'�(*D>E"/�7 (F45GH4JI,/�+ 05),2�'�3 4�@#9 -"7 8 ELK�-�45;�+ - . -
/�+ ;�2�'�IM9 6�4J.?NOD,PRQ S�2*TOU"@"V�WHXC4ZYF[

2 \^] <>'�4L/�7 4JBO+ /J:_=*4JB^419 -"+ &�4L;�9�+ .ZNOD,P`41NOV�a^b�c 7 -
6�4JBd2 ] -"7 8 2�BO@�."2�K�(*K_+ B^S�+ -"7 K E"-"7H41/�+*e^4J3 E"-�4J-"2�;�7 '"7F9 -"+ &�458 /�7 A�4JB^<>.L&�'�(?/�+ ] '"7 3 2�S�2�' E -
A�4J(5eO7 6�K_2�-"2�;5/J4f;g2�&�/�2�0h4J8*i 6�2�9 4�9 K_+ BO@^6�2�9 ;�+ /J/J<>Bj2 ] -"7 8 2�Bj2�/�7L;�'�4J(_'"7L/�7Z."7 -"7 6�K_+ -
;�8 7 4JBO2�&"+ 0�9 K�;�4J(g;f/J4J.fBO+ I,&�EdI,4J;�<>Bk4`/�+ I,4J;�<>Bk6�2�B^S�2�/�+ /JK_7 B^4#bO),+ -"2�(_K�/�2�@M9 K_+ S�+ /":
7 &"7 SJK_7 lJ4J4L9�2�2 ]�m +�9 K�;FnoI,/J<>. ] 7�9�9�+ 0J/�2�;F6FB^/�2�3 2�'"+ K�/�+ B�E?;�2�8 &"+ 0�9 K�;�4Jnj;�<,9�2�6�4J.?K_+ B^S + -
-"7 K E"-"@O9 S�2�9�2 ] 9 K�;_E"n m 4J.5EJ9 4J'"+ /J/�2�B�Efi ;�K�-"2�e^4J-"2_;�7 /J4Jnp8 719 A"+ K1/�7 6�2�SJ'"+ /J4J(1;g;�2�&"2�+ BO+
] 4�2�3 + /J/J<>.Li '"+ BO+ /JK_2�;�@#2�6�7 8 <>;�7�+ K_9 (?;�<>=?+�@�A"+ BCE19�2�2 ]�m +�9 K�;�@�q SJ-�4J;�<>6�=*4J.�r*6LBO+ /J:_=?+ 0
K�-"2�e^/�2�9 K�4�@"2 ] EJ9 '"2�;�'"+ /J/�2�0 ] 2�'"+�+,/J4J8 6�4JB^4?6�2�/Jl�+ /JK�-"7 lJ4J(_B^4?; + m +�9 K�;Jb

s b t�b u�b�vo9�9 '"+ &"2�;�7 /J4�+,;�2�&�/J<>.Fi 6�2�9 4�9 K_+ Bf7 8 4�7 K_9 6�2�0?A"7�9 K�4?w�2�9�9 4J4?4?PM8 ] + 6�4�9 K_7 /�7

x /�7 '�4�8oSJ-�4JA�4J/gi 6�2�'"2�3 4JA"+�9 6"2�3 2L/�+ ] '"7 3 2�S�2�'�EJA�4J(ZSJ-"2�;�2�&�4J'�4g&�'�(1y ] 7�9�9�+ 0J/�2�;1-"+ 6
Q zf7 6�9 4JBO2�;o4?&�-�b @�u"{�{�u \ |

1) ] 7�9�9�+ 0J/C} ] 4CQ -"+ 6�4h~^E"'�<>BO@^PM-�noS�@^V#+ -"+ =?@^X,7 &"7 K_@^V#7 8 <>-"@OPMI>E"-"@Ozf2�IM7 -�<,@>� + -
-"+ IM@MvH-�K�<>=?@MV�E".�K_7 -�BO7�@,PM'�: ] 7�@Ma�'�E ] 2�A"7 /J6�7�@MP ] 7�@Hc�2 ] 2�'"@MvH=*4JBO@MV#+ -"+ =?9 6�2�+�@
X,7 &"7 K_9 6�2�+�@,V�E".�K_7 -�B^4J/�9 6�2�+54`PH9 K�:�� X,7 BO+ /�2�3 2�-"9 6�2�+5;�2�&"2�.�-"7 /J4J'�4 m 7�@M2�8 + -"75V + -
'"2�+�@��"7 0�9�7 / \ �

2) ] 7�9�9�+ 0J/?��/J4�9�+ (oQ -"+ 6�4?��/J4�9�+ 0�@"c#<>(�@�),+ -�.�/J(_( x /J3 7 -"7�@�V#7 -�3 E"8 4J/�@"c�E"-�6�7�@J�>+ '"+ /J3 7�@
~O4J6�2�0�@Lc�+ B^/J4J6�@L�H4J'"2�6�@LPM&"7�@LV#2�'�:_=?7 (jw�+ A�6�7�@1}M-"2�/J3 2�0�@L)>4J'�no0J6�7�@ x /J3 7 -"7�@
PM=?7 6�2�;�6�7�@�vH-�6_E"K_@�}M6�7�@�vH(�@�V�4J-�nF9�7�@#XOE"&"7�@#X,7 (�@�zf7 '"7 (ZV#+ '"7 (�@�vH-"+ K�:_@#V#2�'�:�=?7 (
V#+ '"7 (�@OV#+ '"7 (�@Ozf7 /�7�@>X,7 A"7�@OPM(_-�6�7�@>X,7 /�@OV#2�'�:_=?7 (5PM-�(�@>vH'"7 /J:_@,c#4J/J<,@Ow�+ =?+ K�<,@
c�7 K_7 -�6�7�@�c�7�9�+�+ ;�7�@Jz5E"-"2�I,/�2�+�@�w�< ] /�2�+�@ x '"7 &�:_4J/�2�@�X,7 BO+ /J6�7�@�zf7 /J8 (�@�vH-�6�4J/�+�+ ;�7�@
X,7 -"7 ] E"'"7�@H~^E"/�7�@HPH9�2�'�6�7�@Hzf7 '�<>0���/J4�9�+ 0�@oc�7 S�9�7 @HV#2�'�:_=?2�0���/J4�9�+ 0�@H),+ -�.�/J4J0
��/J4�9�+ 0�@#NO'"+ 3 7�9 K_@�PM/J3 + =?@��o+ B^A�4J6�@�PH9�@ x 6�� �^E"3 @�V#2�'�:_=?2�0f}M/�@ x ] 7 6�7 /�@#V#2�'�:_=?7 (
c�+ '�:�@�V�-"7 K_9 6�2�+�@JvH-�6_E"K_9 6�2�+�@#�>7 (_/�2�� �`E"=?+ /�9 6�2�+�@�X>-"7�9 /�2�(_-"9 6�2�+�@��o7 /JK_7 0�9 6�2�+F; 2 -
&"2�.�-"7 /J4J'�4 m 7�@"2�8�b_V#7 0J6�7 ' \ �

3) ] 7�9�9�+ 0J/?�M+ /J<CQ -"+ 6�4?�M+ /�7�@�)>4JK�4JB^@ x '�&"7 /�@�)>4J'�no0�@�X,+ /J3 &"+ 0�@"2�8 + -"2ozf+ ' 6�2�+ \ �
4) ] 7�9�9�+ 0J/ x B�E"-"7MQ -"+ 6�4?vH/J3 2�&"7�@"c#<>/J&"7�@"�"+ (�@"DM+ S�@"V#2�'�:�=?7 (oV�4J-"7�@"c�E"/J3 EJ9 6�7�@ x B�E"-"@
�^E"/J3 7 A"@J�o2�-"@J~>+ -�/�7 (�@"V#+ -"+ 8 2�;�7 (�@J�R4J'�6�7�@ x -�3 E"/J:�@�}M/�2�/�@��OS�7�9�2�;�6�7�@�XOE"'"+ =?2_;�6�7�@
vH'�4�9 K_7 (�@ x ] -"7 BO2�;�6�7�@#Go+�9 K_+ -"2�;�6�7�@#zf+ '�:_3 E"/�2�;�6�7�@#c�E"-"@#V#2�'�:�=*4�+*PH9�7 A�4�@#X,2�B^4 9 -



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 170

&�' (")�*�+�'�,#-.("&�/ 021�/ *�+�'�,#34&�& 5"(�6�,#7#)�8�1�9:' ;<34&�& 5"(�+�'�,�7�62+�620�,#=>' 8�620�)�*�+�'�,�?.' 8�1@02;@;�,
)�A / (")CBC' 02+�' D E

5) F '�&�&�/ G20<HJIK(�L"' (�1@6<M ("/ +�6<HJIK("L"' (�1@;�,�NO' ("' L"' (�1@;@D E
7#'�&�&�/ G20QP F 6 F IK8<("' A L"/ 8"/ 0R0�'CL�*�'CS�)�L F '�&�&�/ G20�'TM ("' G�)�0RNK-4U�VJNW6RS�)�L F '@&�&�/ G20RX ( -

Y IK9:' D , F '�&�&�/ G20RZ�026�&�/ ;\[]0�' Y (�6^S�)�L F '�&�&�/ G20�'TM ("' G�)�0Q_"' F ' G2+�' 8�1@;�,�S�)�L F '�&�&�/ G202I`-.02a ' -
(�Ib6>cO/ (�d�0�/ a )RZ�026�&�/ ;@D , F '�&�&�/ G20>-.e�5"("':[f0�':L�*�':S�)�L F '�&�&�/ G20�'^M &�) F & Y *�/ 020�)Q-.e�5"("'<6
34&�& 5"(�62D g@h�'�& i"/ Y VJ?O3W*�/ 8�6:+�' +TS�)C*�&�/ e�5 F '�&�&�/ G20"5:*Tj�/ 8")�eJ, Y ' +T6:S�)\&�)�& Y ' *�8�;@kCl\62em/ a )
S�)�L F '�&�&�/ G 0�'�eOg

cW+�' i"/�& Y *�/\' F 6�) Y 62i"/�& +�62dRnJ' + Y )�(")�*<6�&�& 8"/ L")�*�' 8�6o& ("/ L�0�/ a )�L")�*�IO/T6QeJ' +�& 62eJ' 8�1@02IO/
M L�8�;C+�)�02j�/ 0 Y ("' j2626<+�6�& 8")�(")�L"'.[peq620262eJ' 8�1@02IO/ DqA '4a )�L:A 0�' i"/ 0262;\& 8"/�L�5"kCl\62d:S�)�+�' A ' Y / -
8"/ G�r:7�s4N

5
,^B4s4NO,<+�)�02j�/ 0 Y ("' j2626t("'�& Y *�)�("/ 020�)�a )u+�6�& 8")�(")�L"'vM w

2
D ,Q' A ) Y 'b026 Y ("' Y 0�)�a )

(NO3
D ,�026 Y (�6 Y 0�)�a )^M xTw

2
DO6o' eqeJ)�0262G20�)�a )RM xCy

4
D ,�) F l:/ a )RnJ)�&�nJ)�("':M z�D ,�j26202+�':M {�|�D ,#} / -

8"/ A 'RM ~�� D ,JeJ/ L�6�M �J��D ,J0262+�/ 8�;oM xC� D ,q( Y 5 Y 6�M y4��D ,K& *�6202j�'RM z���D ,Jd�(")�eJ'RM �J� D ,q+�' L�eq62;oM �K��D ,
eJ' a 0262;>M �o��D ,K+�' 8�1@j262;>M �K� D ,K0�/�n Y / S2(")�L�5"+ Y )�*�,KnJ/ 0�)�8")�*�,J8"/ Y 5"i�62d�nJ/ 0�)�8")�*�,.& 620 Y / Y 62i / -
& +�62dTS�)�*�/ (�d�0�)�& Y 0�)�� ' + Y 62*�02IKdT*�/ l:/�& Y *TM HJs4-.cKD ,2&�/ (")�*�)�L")�(")�L"'4M y

2 � D ,"eJ/ Y 628�eJ/ (�+�' S Y ' 0�'�,
nJ)�(�eJ' 8�1@L"/ a 6�L"'�,C8�62a 02620�'�,C8�62a 0�)�& 5"8�1�nJ)�0�' Y '�,C' 8�1�nJ'�� ��B4�4�#,Ta ' eqeJ'�� ��B4�4�#,T+�&�' 0 Y )�a / 0 ' -
Y )�*�,q(")�L"' 0262L")�*�,Jj26�' 0262L")�*�,JeqIK9\1@;@+�'�,q��y�M Y )�8�1@+�)m& ("/ L�0�/ a )�L")�*�)�/RA 0�' i"/ 026�/ D ,K*�A *�/ 9:/ 0 -
02IKdQ*�/ l:/�& Y *�,�a / +�&�' d�8")�("' 0�'�,�8�6202L"' 0�'�,#eJ/ Y ' 0�)�8"'�,q' 8�kCeq620262;�,#?O?.U�,#?O?O?.,#?O?OZq,#0�' Y (�62;�,
& 5"8�1�nJ' Y )�*^M � w 4

D ,�d�8")�(�62L")�*RM �J� D ,#n Y )�(�62L")�*RM ~�D , F )�("':M �KD ,#S2(")�S�' 0262L"'�,�&�' Y 5"(�0�'�E�eq620�/ ( ' -
8�62A ' j262;�,o& 5"eqeJ'v6�)�0�)�*tM Z�}./ a )�L�0262+�6�+�' i"/�& Y *�'�g g g ,�� �"�@�"� � ���#��EQZ�}./ a )�L�02IO/�L"' 0202IO/�g g g ,
� ������D g�X4A � A '4("/ a 6�)�0�' 8�1@02IKd<)�&�) F / 020�)�& Y / G^S2(")�a ("' eqe�nq62A 62+")�� d�62eq62i"/�&�+�)�a )\eJ)�026 Y )�(�6202a '
& S26�& +�6W' 0�' 8�62A 62(�52/ eqIKd�nq62A 6�+�)�� d�62eq62i"/�&�+�62d�S�/ ("/ eJ/ 0202IKd�("' A 8�62i"' 8�6�& 1>*mA ' *�6�& 62eJ)�& Y 6
) Y F '�&�&�/ G20�'O+�' +C+�)�8�62i"/�& Y *�/ 020�)�, Y ' +46:+�' i"/�& Y *�/ 020�)"g

_�0�' i�62eqIO/<L�8�;R*�)�A 0262+�0�)�*�/ 0262;R� +�)�8")�a 62i"/�&�+�)�a )Q0�/ F 8"' a )�S�)�8�5"i�62;onq6 Y )�� ,JA )�)�S28"' 0 + -
Y )�0�'�,�A )�) F / 0 Y )�&�'\nJ' + Y )�(�I`) Y F 62("' 8�6Q0�'\)�& 0�)�*�/\�����R� a )<+�(�6 Y / (�62; Y )�i�0�)�& Y 6�g2?.' 0202IO/TS�)
HJIK(�L"' (�1�/O*�A ; Y Im62AJ8�6 Y / ("' Y 5"(�I�M _"' eJ)�8")�L�i 6 +�)�*�,�� ������D g

h�/ A 5"8�1 Y ' Y IW("'�& i"/ Y )�*<VJ?O3`L�8�;:)�(�a ' 0262A eJ)�*\*�)�L�0�)�G Y )�8�l\6Q6Ra (�5"0 Y )�*:6Q62d^& ("' *�0 / -
026�/:&\0�)�(�eJ' Y 62*�' eq6oS2("/ L"/ 8�1@0�)^L")�S"52& Y 62eqIKdR+�)�02j�/ 0 Y ("' j262GmM s4?ONKD.S2(�6"*�/ L"/ 02Iv&�)�) Y *�/ Y -
& Y *�/ 020�)o*>s4(�628")�}./ 0262;@d���6W�2gq?O8�; Y ("/ dm6�&�& 8"/ L")�*�' 0202IKd F '�&�&�/ G20�)�*m6WS�)�L F '�&�&�/ G20�)�*
L"' 0202IO/T) F VJ?O3`a (�5"0 Y )�*^) Y & 5 Y & Y *@5"k Y r2*:("' G�)�0�/TNK-4U�VJNO'\) F l:/�/T+�)�8�62i"/�& Y *�)<0�' F 8�kCL / -
0262GmA '<A )�) F / 0 Y )�&�)�e F IK8")QeJ/ 0�/�/�� �2Eq* F '�&�&�/ G20�/RHJIK(�L"' (�1@6�& *�/ L"/ 0262;o)oL")�020�)�G�nJ' 5"0�/



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 171

&�'�'�(�)+*+'�,.- /",.- , &�'�&�0 1�2#3�&54�'�6"(�0�-�-�* 798�*;:=<�,�>@?+0;&�-�*+A�B58�0�(�1�CD6"* 89297E29FG* 1�2E8�*�(�1"0 H '�4 ' -
1�/"I�89>J*='�K�* 89L�2NM L�'�1"'�H 29I"*�-�L�'�H ';-�'�- ,.'�O.8929O�P",�Q *.Q�RTSJUV'�L�0 W 0 1�2�- XY<"0 &�89>ZFT298929FG0 1�X.89>@F[W 0
&�*�- XN4�* <�2�'�6\8�0�(�1�CD6"* 89297]W 8�0 I"* 8929O.FV&�-�* ^]_G0 L�,.'�<"'�&9Q�`@<"'�FG*+,.'�H '�P#6�1�O58�* W 8�0 I�29FT>@^a4 * -
<"* FG* 8989>@^"P929W FG* <�O�* FT>@^+&;6"0 898�'�Fb(�0�-�-�* 798�*D291�2\4�'�6"(�0.-�-�* 798�*�P�49<�29&�* 6"* 89>cM L�'�1"'�H 29I"*�- L�2
(�* W '�4�0�- 89>d*dH <"0 8929K9>Ze RGf�g�h P",�Q *.Q�FG0 L�- 29FG0 1�X.89>J*d291�25FT298929FG0 1�X.89>J*De 6�1�O;-�'�6"* <�id0 8929OYL 2 -
- 1"'�<"'�6"0 h�W 0d&�-�*d&�<"* FTOD8�0�(�1�CD6"* 8929ODW 8�0 I"* 8929OY_G0 L�,.'�<"0�Q�jG1"* 6�/9* ,D'�(�<"0 ,�29,�XY&�8929FG0 892�* P9I�,.'
&[4�'�6"(�0�-�-�* 798�*akd89H 0 <">l8�*](�>@1"'b8�0 796"* 8�'b892m'�6�8�'�H 'bW 8�0 I�2�FG'�H 'Z_G0 L�,.'�<"0�PJ/"6"'�&�1"* ,�& ' -
<�O.CD)+* H ']'�492�-�0 8989>@Fm&�>@?+*NL�<�29,.* <�29O.Fm&�>@I�2�- 1"* 8929OaRGSJU=P�4�'�M ,.'�F�/E49<�29&�* 6"* 89>n,.'�1�X.L�'
W 8�0 I"* 8929ODRGf�g529W FG* <�O�* FT>@^Y4�* <"* FG* 898�>@^�Q

o <�29FG* I"0 ,.* 1�X.8�'�P9I�,.'Y&;49<"* 6"* 1"0 ^N'�6�8�'�H 'N(�0�-�-�* 798�0D291�2\4�'�6"(�0�-�-�* 798�0D,.*DH 296�<"'�^�29F 2 -
I"*�- L�2�*N_G0 L�,.'�<�>JP�49<"* &�>@?+* 892�*NRGSJUn4�'5L�'�,.'�<�>@FVW 0 L�'�8�'�FG* <�8�'a- &�O.W 0 8�'a-+8�*�(�1"0 H '�4�'�1 / -
I�2�* F['�K�* 8�'�LY&�'�6�8�'�7N,.'�1�);2�P�O.&�1�O.CD,.- O=M L�'�1"'�H 29I"*�- L�2NW 8�0 I�29FG>@FT2N256�1�OYH <�/"89,.'�&9Q o * <"* I -
892\W 8�0 I�29FT>@^N4�* <"* FG* 8989>@^N6�1�O;,.'�1�);2\2\H <�/"89,.'�&;&N(�0�-�-�* 798�*DkdF�/"<"0D&+K�* 1"'�FGP�8�0 49<�29FG* <"P
4�'�I�,�2E4�'�1�8�'�- ,�X.Cp-�'�&�4�0 6"0 CD,�Q�f#'�1"*�*+,.'�H '�P�W 8�0 I"* 8929OaRGSJUq4�'aM ,�29FV4�* <"* FG* 8989>@Fm,.0 L�id*
8�*;W 0 &�2�- O.,N'.,N,.'�H '�P#L�0 L�2�*N'�<�H 0 8929W FT>r2�-�- 1"* 6"'�&�0 1�2�- X5L�0 L\29896�29L�0 ,.'�<�>r8�*�(�1"0�H '�4�'�1�/"I�29O
s (�* 89,.'�- 89>J*Y291�2a491"0 89L�,.'�8989>J*�Q9`J0 LN49<"0 &�291"'�P#RGSJUr4�'N'�,�6"* 1�X.8�'�F�/a_G0 L�,.'�<�/\6�1�O+&�'�6�>
<"0 &�8�'5291�2E(�1�29W L�'5L\RGSJUt6�1�ON6�8�0�Q�RT,.'5L�0�-�0�* ,.- O.P#&N4�* <�&./"Cl'�I"* <"* 6�X\(�0�-�-�* 798�0+kdF�/"<"0+&
K�* 1"'�FGP"4�'�6"(�0�-�-�* 798�'�&;-�'�(�- ,�&�* 898�'YkdF�/"<"0=25U=-�- /"<�2�P�(�0�-�-�* 798�0=u�892�-�* OY&;K�* 1"'�F[2N4�'�6"(�0 - -
-�* 798�'�&;vJ* <�^�8�* H ';u�892�-�* O;2\kd89H 0 <�>=Q"vc,.';id*D&�<"* FTO+- 492�-�'�L+W 8�0 I�29FT>@^N4�* <"* FG* 8989>@^N,.' 1 -
);2aW 8�0 I�29,.* 1�X.8�'5'�,�1�29I"0 1"- O+'�,Y,.0 L�'�&�'�H 'NH <�/"89,.'�&+&5(�0�-�-�* 798�*Ywd* 89>V2\&+4�'�6"(�0�-�-�* 798�*;x 0 -
(�0 79L�0 1�X.O"Q�j@'�&�4�0 6"* 892�*Y291�2a8�*�-�'�&�4�0 6"* 892�*Y6"0 8989>@^54�'NH <�/"89,.0 FZ2a&�'�6�8�'�7],.'�1�)+*YW 0 &�2�- 29,
'�,+<"0 W 1�29I�8�'�7[- ,.* 4�* 892EW 0 4�0 W 6�>@&�0 8929O\'�,�L�1�29L�0+H 296�<"'�(�2�'�89,.'�&ae (�* 89,.'�-�0+2E491"0 89L�,.'�8�0 hd8�0
8�*�(�1"0 H '�49<�29O.,�89>J*5&�'�W 6"* 7�- ,�&�29O]- <"* 6�>=QTydI"* &�296�8�'�PG&a&�'�6�89>@^['�(�z9* L�,.0 ^Ek=F�/"<"0�P@U=-�- /"<�2�P
u�892�-�* O52Ekd89H 0 <�>t8�*�(�1"0 H '�4�'�1�/"I�2�*N6"'�8989>@^[(�2�'�K�* 8�'�W '�&]-�'�49<"'�&�'�iJ6"0�* ,.- O\8�*�(�1"0 H '�4�'�1 / -
I�2�* FE(�2�'�K�* 8�'�W '�&D4�* 1"0 H 2�0 1�2+2+8�0�'�(�'�<"'�,�Q.v[6�<�/"H 29^;(�0�-�-�* 798�0 ^Y,.0 L�'�H 'Y-�'�'�,�&�* ,.- , &.29O=8�* ,�Q

vb(�0�-�-�* 798�*Jwd* 89>[2+4�'�6"(�0�-�-�* 798�*Jx"0�(�0 79L�0 1�X.ODRGSJUZ6�1�O=H <�/"89,.'�&�P�L�0 LD49<"0 &�291"'�P9(�'�1"*�*
id*�- ,�L�2�*�P"I"* FE6�1�OY&�'�6�>=Q"RG,.'YH '�&�'�<�29,Y'Y,.'�FGP"I�,.'+(�* 89,.'�- 89>J*D'�<�H 0 8929W FT>ZFG* 8�*�*=,.'�1"* <"0 8 , -
89>[LD&�'�W 6"* 7 - ,�&�29CV8�*�(�1"0 H '�49<�29O.,�89>@^;_G0 L�,.'�<"'�&9Q

{ 0�(�'�<VM L�'�1"'�H 2�I"*�- L�2rW 8�0 I�29FG>@^m_G0 L�,.'�<"'�&c8�*�'�6�298�0 L�'�&c6�1�OZ<"0 W 89>@^m(�0�-�-�* 798�'�&c2
4�'�6"(�0�-�-�* 798�'�&9Q�vq(�'�1�X.?;29^E49<"* 6"* 1"0 ^E&�0 <�X.29<�/9* ,5,.0 L�id*\'�(�)+*�*5L�'�1�29I"*�- ,�&�'EM ,�29^b_G0 L�, ' -



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 172

&"'�(�)*'�+-,/. +0'�1�2/34(�'�5�687�'�5"9�3�:�:�; <*=�3?>@=�A 3 &�6CBC5"'ED"FG. +0'�1�2/3H(�'�5�6I7�'�5"9�3�:�:�; <*=�3HJ4&�+�6CK/3
L A &�M"=*+�6N7�'�5"9�3 : :�; <*=�3PO4:�: M"& L B Q

R ; ST=�;USV; =�;�;�W@: M"2/;�: + (0M*; +US L = L SV3 1�X0=*6C<8=�3�9�'�&YA L 5�&"'�Z L S L*[ ;�:�\ L ZY7�; &"; SV; =*=*6CZ"W
]V^ O_5�1�`E\�'�+0'�&�6CZa=�3 <*5"; =�'G5�1�`G9�'�1�X0K L =�: +�(�3E9�3�:�:�; <*=�'�( L 7�'�5"9�3�:�:�; <*=�'�(*Q�J4bH= L ZU=�3 L -
9�'�1";�; [ 3�: +0'I'�\�3 b 6C(�3 c?+0: `8:�'�7*&�`0d@; =*=*6CS L :Ye \�'�1"'�A L*[ ;�: \ L Sf=�;09�1"3 A '�7�'�1�M [�L ;�Sfg�h4i

5,
3 b '�+G3 SjSV'�= L <*=*6C< L = L +�& L +�=*6C<�Wj&"3�: +�(�'�&"; =*=*6C<N\ L : 1"'�&"'�5k. : &"; 5�= L ;Eb 3G:�; b '�= L e \�: +�& ; -
SV3 1 X =*6P;Pb =�3 [ ; = L `0B W"lVh4>@mY. +0'�1�X0\�'H: &"; 5�= L ; B Q

^ 1�`-+0'�A ' [ +0'�9�6I: &"3 (�= L +�X-SV; dP5�MU:�'�9�'�< L :�: 1"; 5"'�(�3 =*=*6P;-9�3�:�:�; <*=�6I&"; \E7�'E=�3�9�'�&"3 S
b =�3 [�L Sj6CZYnV3 \�+0'�&"'�( L b =�3 [ ; = L `0S L Z ]V^ O4WC7*&"'�(�; 1 L &"3 =*d L &"'�(�3 = L ;a(�:�; ZN9�3�:�:�; <*=�'�( L
7�'�5"9�3�:�:�; <*=�'�(E7�'E(�; 1 L*[�L =�;-o ]V^ O_. : SPQ*&"3 b 5"; 1Up"Q q�Q q BV5�1�`E(�'�5�=�'�<r+0'�1�2 LrL A &�M"=*+0'0(�W�M : -
&"; 5�=�; =*=�'�<G7�'-7�; &"; SV; =*=*6CSVW L b SV; &�`�; Sj6PSN\�3 \-S L = L S�M"SN(/sE9�3�:�:�; <*=�3 ZG. 5�1�`-(�'�5�=�'�<a+0' 1 -
2 L B L \�3 \aS L = L S�M"SI(Gtr9�3�:�:�; <*=�3 Zr. 5�1�`aA &�M"=*+0'�(�B Q�O4: &"; 5�=�; =*=*6P;E7�'U(�:�; Su'�+0'�9�&"3 =*=*6CS
7�; &"; SV; =*=*6CSvb =�3 [ ; = L `Yo ]V^ Ow5�1�`Y\�3 d@5"'�A '89�3�:�:�; <*=�3 L 7�'�5*9�3�:�:�; <*=�3N'�+0'�9�&"3 d@; =�6f=�3
& L :�Q�p"Q D*Q

x 3 L 9�'�1";�;4(�6P:�'�\ L ;4b =�3 [ ; = L `-o ]V^ OI\�3 \-(�'�5�=�'�<G+0'�1�2 L W"+03 \ L A &�M"=*+0'0(/b 3 &"; A L : +�& L -
&"'�(�3 =*6I(G9�3�:�:�; <*=�;H>@S�M"&"3�W�(�\�1�c [ 3 `E'�9�3-7�'�5"9�3�:�:�; <*=�3�Q R 3 \�d@;-(�6P:�'�\ L '�\�3�b 3 1 L : XEb =�3 [ ; -
= L `?=�'�&�SV3 + L (�'�(?(?>@=*A 3 &";�W"mP; &�Z�=�; Sky�= L :�;�; L (Hy�= L :�;�;4(Hz�; 1"'�SPQ�m{'�: +03 1�X0=*6CZ/&"; A L '�=�3 Z
o ]V^ OTb =�3 [�L +0; 1�X0=�'a= L d@;�Wj3/:�3 Sj6P;Ed@;�: +�\ L ; ]V^ Ov7*&"; 5�|"`0(�1�`0c?+0: `a\a(�'�5�=*6CSu'�9�|*; \�+03 S
} 3�9�3 <*\�3 1�X0` L/~ ; =*64Q

�"��� ����� �r� � ���
 ��� � � � ��� �0�0���?� �0� � � �0�0�-� � �0� � �0� � � � �0���E� � � � � � �0��� � � �a� � �0� � � �0�*���E� � �   ��� ¡U¢ £#¤�¥���¦§ �0� �0� � ¨ � �0�*�0� � � � �0� § � � � � � �  �©�ª�«_  � � �0� ��� � � ¬V� ­ ®j«T� � � �0� �



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 173

&('*) +-,"./) 0"1 ,�231 '*465�'*798 :�7�) ;�) '*1 <>=@?�7�,�A3=CBD7�E�F31 :�'*7�?9G(. 0�H*A�1 ?�7�) '*7�5�A�7�I 7KJ"1 I ;�7�A�.
B". J". :�'*1 J�;3L 2"+-'*) M6A�. ;�E�7�0"1�1N?�=N)�7�:�7�OP23) '*7�O35�;3?�7�) '�H*+Q:RA�1�E�0". I 7�S3J�;3M*'�A3=C<T?�7�L ,"1 O�) '�?�;3M*<NU
VW'*7X7�L A�. 5".�1 '*435�'*7P'*7�0�H*:�7X7�5"1 A3H-?�=N)�7�:�;�16:�7�A3Y�1 A3'�J". Y3;3;Z?�1 [X1�) ' ?P<W7�I 2"'-S3J�;"?�1�) '�;\:R?�7 L

-
A3;3:�A�7�?�1 A3;3+]?^E�;�7�Y�1 A�7�L 1Z8 0"1 <W1 A3'*7�?_8 :�7�0"7�I ;35"1�) :�7�I 7_J"1 I J"1�)�)�.�U�&('�<W1 '�;3<W4W5�'*7TE�.�)�)�1 O3A
`(<�23J".62"A3;3:�. 0"1 Aa'*. :�b(1-'*1 <W4�5�'*7\E�1 A3'*7�) A3=N1P7�J�I . A3;3L <>=DL ,"1�) HZE�7�0"1�1R'*7�0"1 J". A3'�A3=DS�7\7 '

-
A�7�cX1 A3;3+D:RdW. :�'*7�J". <T) J"1 ,�=N4�5"1 <^S3J"1 ,") '*. ?�;3'*1 0�;XS30". A3:�'*7�A�.N;PS�1 J�;�d>;3'*7�A�.

e '*7X:�.�)�.�1 '*) MXE�.�)�)�1 O3A�.-f�A3;�)�1 M�43'*7Z7�'�,"1 0�H*A3=N1R1 I 7X2"5".�) '�:�;_:�. 5"1�) ' ?�1 A3A�7\7�'�0�;35". + '
-

) MX,�J�2"IR7�'P,�J�2"I .PS�7a) '*1 S�1 A3;T7*'�:�0�;3:�.PA�.P?�A�1 cRA3;�1P?�7�L ,"1 O�) '�?�;3M�U�f>) 0�;_?\g".�E�. O3:�. 0�H�) :�7�<
J"1 I ;�7�A�1-2"b(1RA�1�E�7�0�H*cX7�1X)�7�,"1 J�b(. A3;�1P?\?�7�,"1PL . I J�M*L A3;3'*1 0"1 O^S3J�;3?�7�,�;3'X:\S�7�M*?�0"1 A3;3+hA 1

-
E�0". I 7�S�7�0�2"5�A�=CBP7�Y�1 A�7�:�4�'*7-?6?�7�,�A�7�OX'*7�0�[X1C`(A3I . J�=i8 :�7�0"7�I ;�5"1�) :�. MR7�E�) '*. A�7�?�:�.6E�0�;3L :�.(:
'*7�O�4�5�'*7XE�=C0".R7�S3;�)�. A�.-,�0�MP`(<�2"J".�U�j�7�4�5�'*7\) J"1 ,�A3;�1PVWGNkl,�0�MZE�.�)�)�1 O3A�7�?Z`(<�2"J".R;_f�A ;

-
)�1 Mam ?�7�,�A�. M\'*7�0�[X. n(7�:�. L . 0�;�) H\?�=CcX1Z&6VWGNko,�0�M\0�+RE�7�I 7a;3LX)�7�) '*. ?�0�M*+-[P;3B^S�7�,"E�.�)�)�1 O

-
A�7�?�4>,"7�:�. L =C?�.�1 '*4>5�'*7aA�1�7�E�B"7�,�;3<W.Z:�. :_<W7�bNA�7^E�7�0"1�1Z?�=N)�7�:�. M_) '*1 S�1 A3H_J"1 I ;�7�A�. 0�;3L . Y3;3;
S3J�;QA�7�J�<>;3J"7�?�. A3;3;�4('�U 1�UCS�7i?�7�L <W7�bNA�7�) '�;Q?�=C,"1 0"1 A3;�1/'*1 J�J�;3'*7�J�;3O�4R7�I J". A3;35"1 A3A3=CBDA 1

-
E�7�0�H*cP;3<>;ZS30"7�[X. ,�M*<>;Z?RS3J"1 ,"1 0". BX?�7�,"7�)�E�7�J�A�7�I 7XE�.�)�)�1 O3A�.6:�J�2"S3A�7�O\J"1 :�;#U�p-7�A3M*'�A�7�435�'*7
8 '*.X?�7�L <W7�bNA�7�) '�H\J"1�. 0�;3L 231 <W.X'*7�0�H*:�7aS3J�;^23) 0"7�?�;3;^,"7�) '*. '*7�5�A�7�I 7_:�7�0�;35"1�) '�?�.ZA�.�E�0�+-, 1

-
A3;3OXL .(E�;�7�0 7 I ;35"1�) :�;3<>;X;Zd>;3L ;3:�7�q B�;�<>;35"1�) :�;3<>;ZdW. :�'*7�J". <>;Zm :�.�:-<>;3A3;3<�2"<Dr s�q t"s�n U

u U r�U v3U�g". ?�;�) ;3<W7�) '�H(L A�. 5"1 A3;3OX8 :�7�0"7�I ;35"1�) :�;X,"7�S"23) '�;3<W=CB-2"J"7�?�A�1 OZdW. :�'*7�J"7�?R) J"1 ,�=i7�'
I 1�7�I J".�d>;35"1�) :�;3BR;X:�0�;3<W. '�;35"1�) :�;3BP7�)�7"E�1 A A�7�) '*1 O

 
E�.�)�)�1 O3A�.N;XS�7�,"E�.�)�)�1 O3A�.

w .P7�) A�7�?�1RS�7�0�2"5"1 A3A3=CB\A�.�E�7�J"7�?\VWGNkodW. :�'*7�J"7�?Z) J"1 ,�=N4#L A�. 5�;3<>=CBa,�0�MZ8 :�7�0"7�I ;�5 1
-

) :�7�I 7PA�1�E�0". I 7�S�7�0�235�;3MRI ;3,�J"7�E�;�7�A3'*7�?P?XE�.�)�)�1 O3A�16J3U�G(7�A\m x�2"0�I . :�7�?P;\,�J�U 4>r y�y�z3{"|(1 ?�;35Z;
,�J�U 4Cr y�y�}�n 4�?\E�.�)�)�1 O3A�. Ba1 ?�J"7�S�1 O�) :�7�O_5".�) '�;a~�7�)�) ;3;_;^)�7�S3J"1 ,"1 0�H*A3=CBa) '�J". A^m g". <W7�0"7�,�5 ;

-
:�7�?�4>r y�y�v3{��T. :�) ;3<W7�?R;X,�J�U 4"t"s�s#r . n 4"?PE�.�)�)�1 O3A�. BZ. L ;�. '*) :�7�O\5".�) '�;\~�7�)�) ;3;\;Zk(L E�1 :�;�) '*. A�.
m g". <W7�0"7�,�5�;�:�7�?�4(r y�y�v3{��T. :�) ;3<W7�?\;^,�J�U 4�t"s�s�t�n(E�=C0aS3J"7�?�1 ,"1 A/7�E�7�E�[X1 A3A3=CO/) J". ?�A3;3'*1 0 H

-
A3=COT. A�. 0�;3L-?�1 0�;35�;3ATVWGNkoS3J"1�) A3=CBa?�7�,aA�.R?�)�1 O^'*1 J�J�;3'*7�J�;3;/E�=C?�cX1 I 7_�C�C�W~i)R2"5"1 '*7�<
I 1�7�I J".�d>;35"1�) :�;3BT;i:�0�;3<W. '�;35"1�) :�;3Bi7�)�7"E�1 A3A�7�) '*1 O9;�)�) 0"1 ,"7�?�. A3A3=CB/J"1 5�A3=CBiE�.�)�)�1 O3A�7�?T;
S�7�,"E�. ) )�1 O3A�7�?Rm x�2"0�I . :�7�?�4�t"s�s�v�n U

� )�1 I 7Z?\. A�. 0�;3L-E�=C0".R?�:�0�+-5"1 A�.Rt�r6S3J"1�) A�7�?�7�,�A�. MX8 :�7�) ;�) '*1 <W.Pm yaE�.�)�)�1 O3A�7�?\;^S�7 ,
-

E�.�)�)�1 O3A�7�?R1 ?�J"7�S�1 O�) :�7�OZ5".�) '�;\E�=C?�cX1 I 7P�C�C�W~\;3LCJ". L ,"1 0". u U r�U rCS30�+R)6E�.�)�)�1 O3AZG(7�A�.(;Tr�r



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 174

&�'�(�(�) *,+�-�.0/21�-�3"&�'�(�(�) *,+�-�.4' 5 /�' 67( 8�-�*29"'�( 6�/:/,5<;"' 5 3") ="'0>"? @�? A�B ?�CD+�) 8�-�67-�;�EGFIH 8�-�( /�( 6 )
-

J ' FLKNMPOQ/,=�/4KNR�S2TN' 8�67-�;"-�.U&�EG=�/0+�' *,3") +,EV67-�=�W78�-U3�=�XU-�3�+�-�*0/,5ZY ;�["1,14-�;�Y ' +,/,5 J -�.U\
T]/,67-�1,="' +,8�67-�+�'Z/,=�/L5 -�-�&�) +,67-�(�'_^ 67'�&�=�?">"? @ B ?�`�' 8�/ J -�&�;"' 5 - JNa (P["9") 67- J 67-�Y - a 9�67-I@ A</,5PA�@
/�(�( =") 3"-�.�' +,+�-�*UH 8�-�( /�( 67) J E a &�EG=�/U1,;") 3"( 67' .�=") +,E:3�.�' bZ3�Ec^ -�6�3") =�W7+�-d3�=�Xe1,="' +,8�67-�+,+,EGF</
&�) +,67-�( +,EGFd.�/,3"-�.�B a .�(�) Y -e1�-�=�["9�/,="-�( W_f�fe+�'�& - ;"'ZKNMPOd?
g�h i j�k�l�h�m�n o n p�q r s s t�u,t7v r w�t7x�y r s s z {7|7} ~]tG�7} � y r s s z {7|7} ~

� r s s z {7|�� �7} � y r s s z {7| �0t7� } � r p�q t7�"r � � q t7� } s � ��v
� s � � �

� q } � |7} s � �
|7r s z q�z |7t7x

� r ��r � |�r x���~ t7|�r]� � � � | � ��� s z ~ z � �,} � s v } { y q t � v } ~ ��s } v r x
� z �,r |Z� � � � |7� ��� s z ~ z � �,} � s v } { y q t � v } ~ ��s } v r x
� � |7r {Z� � } q �Nr � �]� �,} � s v } { y q t � v } ~ ��s } v r x
��|7z s � �G� � } q �Nr � �]� �,} � s v } { � r q z v } ~ ��s } v r x
��|7z �7�G� � } q �Nr � �]� �,} � s v } { � r q z v } ~ ��s } v r x
� } q � r�~]w7z q } �<� � } q �Nr�tP� � � | � ��� � ��z ��z |7|7��{ ~ ��s } v r x
� z � � |7x x � } q � r]� � � � |7� ��� s z ~ z � � ��z ��z |7|7��{ � r q z v } ~ ��s } v r x
� � z � |7x x � } q � r]� � } q �Nr�tG� � � | � ��� s z ��z � t7|7r � ��z ��z |7|7��{ � r q z v } ~ ��s } v r x
� t7�#|7x x � } q � r]� � } q �Nr�tG� � � | � ��� �]� � ��z ��z |7|7��{ y q t � v } ~ ��s } v r x
��} |Z� � } q��Nr�tG� � � |7� ��� �]� �,} � s v } { y q t � v } ~ ��s } v r x
� r {7} |Pp��#�,��p�r]� � } q �Nr � s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
� � � ���I� � } q �Nr � s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
� |7t7s z {P~�w7z q } �<� � } q �Nr�tP� � � | � ��� s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
� r y r {7v r q � z#� � } q �Nr�tP� � � |7� ��� s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
�#|7� r � r�� � } q �Nr�tG� � � |7� ��� s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
� z � � |7t7{ � |7t7s z {Z� � } q �Nr�tG� � � | � ��� s z ��z � t7|7r v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x
� z |7r]� � } q �Nr�tP� � � |7� ��� s z ~ z � � ��z ��z |7|7��{ y q t � v } |7t7� v r x
�#� � �N~]w7z q } �<� � } q �Nr�tP� � � | � ��� �]� �,} � s v } { |7t7� v r x
  s s � � tZ� � } q �Nr�tP� � � |7� ��� �]� �,} � s v } { � r q z v } |7t7� v r x
�#� � �G� � } q �Nr�tG� � � |7� ��� �]� �,} � s v } { y q t � v } |7t7� v r x
� ��� � r � � x�� � } q �Nr � �]� v } |7� t7|7z |7� r q � |7��{ � r q z v } |7t7� v r x

R�EG="-d(�-�( 67' .�=") +�-e9") 6�EG;")P6�/,1�'G8�="'�(�( /�T]/,8�' ¡,/,/U/�(�( =") 3"-�.�' +,+,EGFdH 8�-�( /�( 67) JZ¢

1)
1�- J )�( 6 [U-�67&�-�;"'P1,;"-�&�E:\£.�-�3�+�' X_67-�=�¤U'G/,=�/UY ;�["+,6�E_¥



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 175

2) &�')( *�'�( +",�-/.10"*�2 3�'�465).1+"'�78*:9 3�2 &�* +�.1;<* =178, >�?8=�'�( '@+"* ( .�'�=�,:ACB�DE2�'�3�.�*:5).1+"'�7�DEF
=1.1G 3�.�*E5).1+"'�7�DH.1>�.@&1+"'�;<* IKJ"78'�0�=�, LMG '�=�,�N

3) &�')3�>�.1;<, 7 J1F1O", +", 3�78* +�=�'�;�JQP�>�L)9 3�2 &�* +�.1;<* =178, >�?8=�'�( '@+"* ( .�'�=�,:AC;<'�+"2 3�'�4�F1J"; * -
+"* =1=1DK4@.1>�.@3�'�=17�.1=�* =178, >�?8=1DK4#N

4) &�'R2 78* &�* =1.SJ"P", >"* =1=�'�2 7�.H'�7@;<'�+�LQ.1>�.H'�G * +",�F�B63�'�78'�+�DK4HB�&�, P",�* 7Q( >", B�=�, LQ+"* 3�,
T , 2 2�* 41=�,EAU=1.1G '�B�?8LM+"* 3�.@.1>�.)B�* +�O�=�*�*E.@2 +"* P�=�*�*E78* 0"* =1.�*�N

5) &�'V&1>"'�7�=�'�2 7�.W=�,�2�* >"* =1.1LX78* +�+�.178'�+�.�, >�?8=1DKOY' T +", G '�B�, =1.14�FZ( P"*[+",�2 &�'�>"'�I\* =1D
B�'�P�=1DE*:' T�] * 3�7�D^9 3�2 &�* +�.�;<* =178, >�?8=�'�( ')+"* ( .�'�=�,MA_=1.1G 3�, L@` ;<* =�*�*:a"b@0"* >"'�B�* 3@=�,
c 3�; 2 d .6B�DE2�'�3�, L@` T '�>"*�*:a"b@0"* >"'�B�* 3@=�, c 3�; 2 d e"f 'Q2 J"7�.6P", =1=�, L@3�>",�2�2 .�-/.13�, g1.1L
'�3�, G , >",�2 ?M+", B�=�'�G =�, 0�=�'�4@P"* >"* =1.1hiB�2�* Oj9 3�'�2 .�2 78* ;S=�,EG , &�, P�=1DE*E.@B�' 2 78'�0�=1DE* e

k * 3�'�78'�+�DE* T ,�2�2�* 41=1D[=�* B�'�G ;<'�IE=�' T DK>"'6'�&1+"*�P"* >"* =1=1DK;i2 &�'�2�' T '�;l3�>",�2�2 .�-/.1g1.1+ ' -
B�, 7�?Q.1G m G ,Z.1On2 >�.15)3�'�; T '�>�?85@'�4H&1+"'�7�L8I\* =1=�'�2 7�.H.1F<2�'�'87�B�* 782 7�B�* =1=�'�F�+",�2 &1+"'�2 7�+", =�* =1.1L
.1O)=�,\+", G =1DE*\3�, 78* ( '�+�.1.Q'�P�=�'�( 'j3�>",�2�2 .�-/.13�, 78'�+", e�o 78'j3�,�2�,�* 782 L T ,�2�2�* 41=�,MpE'�>�( .ZB)g�* >"'�;
&1+�.63�>",�2�2 .�-/.13�, g1.1.6&�'@5).1+"'�78*:.ZJ"P", >"* =1=�'�2 7�.R'�7:;<'�+�L). T ,�2�2�* 41=�,:q\;�J"+",:B@g�* >"'�;r&1+�.
3�>",�2�2 .�-/.13�, g1.1.R&�'@J"P", >"* =1=�'�2 7�.S'�7);<'�+�L e1s * G J">�?878, 7�Di3�>",�2�2 .�-/.13�, g1.1.RP�>�L@B�2�* O T ,�2�2�* 4 -

=�'�B:.@&�'�P T ,�2�2�* 41=�'�B:&1+"* P"2 78, B�>"* =1DHBM78, T > e�t�e c e
u >�LZ' T ' T�v , h v * ( 'Q, =�, >�.1G , T DK>�.S'�78' T +", =�DX, T .�'�7�.10"*�2 3�.�*)&�* +"* ;<* =1=�DE*�F o uEw .1>�.

o<x�y P�>�LZ3�'�78'�+�DKO T DK>�.n=�, 41P"* =1DX=�*@;<* =�*�*@0"* ;iBRz6.1Gj.�2�2 >"* P"'�B�, =1=1DKOR9 3�'�2 .�2 78* ; e pE2�*
, T .�'�7�.10"*�2 3�.�*6&�* +"* ;<* =1=1DE*�F<J"0",�2 7�B�'�B�, B�5).�*6Bn, =�, >�.1G *�F T DK>�.l+", G P"* >"* =1DY=�,R{r( +�J"&1&1D:|
T .�'�( * =1=1DE*69 >"* ;<* =17�DY` , G '�7n, ;/;<'�=1.141=1DK4�FE=1.17�+�.17�=1DK4�FE=1."7�+", 7�=1DK4�FE-<'�2�-<'�+r;/.1=�* +", > ? -
=1DK4 d N#;<* 78, >�>�D}` ~���F Cu, Znd F<'�+�( , =1.10"*�2 3�.�*ZG , ( +�L8G =1.178* >�.r` =�*�-/78* &1+"'�P�J"3�7�DEF<� f q\pEF<- * -
=�'�>�D d N\&�'�3�, G , 78* >�.�F:2 B�.1P"* 78* >�?�2 7�B8J"h v .�*n'lO", +", 3�78* +"*H&1+"'�P�J"3�g1.�'�=1=�'�m P"*�2 7�+�J"3�g1.�'�=1=1DKO
&1+"'�g�*�2�2�'�B:BMB�'�P"'�* ;<*\` x�fM� 5 F�� fM� F�3�'�=1g�* =17�+", g1.1LM3 . 2 >"'�+"'�P",�F���� d eu >�LH3�'�+�+"* 3�7�=�'�( '^2 +", B�=�* =1.1LH+"* 0�=1DKO^9 3�'�2 .�2 78* ;�&�'^G =�, 0"* =1.1L8; o uEw FM&1+"'8B�'�P�.1>�.
+", =1IE.1+"'�B�, =1.�* T ,�2�2�* 41=�'�BR.H&�'�P T ,�2�2�* 41=�'�BR&�'n'�7�=�'�2 .178* >�?8=�'�4HB�* >�.10�.1=�*6� o uEw F/J12 +"* P -
=�* =1=�'�4@&�':B�2�* ;S&�* +"* 0�.�2 >"* =1=1DK;SB�DK5@*K&�* +"* ;<* =1=1DK;n` 2 ; e +", G P"* > t"e c e c d e

�<B�L8G ?j;<* IEP�JZJ12 +"* P�=�* =1=1DE;/.6G =�, 0"* =1.1L8;/.R� o uEw .6&1+�.1=�, P�>"* IE=�'�2 7�?8h}9 3�'�2 .�2 78* ;r3
'�&1+"* P"* >"* =1=�'�4^( *�'�( +",�-/.10"*�2�3�'�4l.1>�.l3�>�.1;<, 7�.10"*�2 3�'�4l( +�J"&1&�*R.�2�2 >"* P"'�B�, >�.l&�'�2 +"* P"2 7�B�'�;
P"* 78* +�;/.1=�, g1.�'�=1=�'�( 'R, =�, >�.1G ,Z` +", G P"* >S{ e { d e u >�L69 78'�( 'S�6J"3�, G , =1=1DKOS0�.�2 >"'�B�DKOS&�* +"* ;<* = -

=1DKO@� o uEw T DK>�.Z&1+"*�' T +", G '�B�, =1DrBj3�, 0"*�2 7�B�* =1=1DE*�F"7 e * e B�*�2 ?j+�L8P@G =�, 0"* =1.14QP"* >�.1>�.Q=�,MP�B�,
&1+�.1;<* +�=�')+", B�=�'�=�, &�'�>�=�* =1=1DKO@3�>",�2�2�,j` c � . c z@=�, T >�h:P"* =1.146B@3�, IEP"'�; d e"f '�2 >"*:9 78'�( '@. G -



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 176

&(' )�*,+�-/.�0�12)�*,34' 525�0�. 6�78&(' 3:9�;<52-2= >�-2&@? A�B:.�0�>�-2&DCD= 5�E�F"' 52-�' &G>�E 349"0�H 0I-2=4J<KML(N:OP? 0�Q R -
*�. 52*�' &DB:'I12)�-2= 5�E >�-2C:-S>�E F"'�. 6�A�' 5252BT&D-S>�E 6,' H 0�)�-2*,&D-S12*,6�-G0�12-�.�E 5252BTUVA�BTW<'<>�+"E�.�. -�X - -
>�E 6,0�)"0�AZY >�0�. -�. 6,' &[? 0�Q�R"*�. 52*,\8]I-�'^12)�-2= 5�E >�-2C _2`�5�E F�-2&(0�. 6�7Z.�0�12)�*,34' 525�0�. 6,' ab;2. 6,E 5�E A�+ - -
A�E +�-V12)�-V1�0�&(0�]I-b>�)�-26,' )�-2*<6,0�F�5�0�. 6�-�_2cd. -2+�;b6,0�H 0ZF�6,0<5�' >�0�6,0�)�B:'I>�E F"'�. 6�A�' 5252B:'I>�E 6 ' -
H 0�)�-2-b>�+"E�.�. -�XD-2>�E 6,0�)"0�A/Q�BT+�-V12)"' 9". 6,E A�+"' 52Bd>�)"E a25�'^&(E +�BT&eF�-�. +"0�&eY >"0�. -�. 6,' &[? 5�E 12) - -
&(' )"f2AI>�E 6,' H 0�)�-2\g.�' A�' )�52BTUZ1�0�1�E +�-/6,0�+�7,>�0ZJ<Y >�0�. -�. 6,' &DC f29�)�;"H 0�ab>�)�-26,' )�-2ab= 5�E F�-2&(0�. 6�-
1�0�+�5�0�6,ES? 9"0�+�*G. +�;"F"E�' A@.�0�A�1�E 9"' 52-2*@0�Q�R"*�. 52*,\8]<' H 0@-P0�Q�R"*�. 52*�' &(0�H 0@12)�-2= 5�E >�0�Ae. )"' 9�-
A�.�' U<. +�;"F"E�' A^12)�-2&(' 5�' 52-2*^0�Q�R"*�. 52*�' &(0�H 0^12)�-2= 5�E >�E CDQ�BT+I5�'41�0�>�E = E 6,' +�7,52BT&h-Z5�'4-�. 1�0�+ 7 -
= 0�A�E + . *M12)�-ZE 5�E +�-2= '�_

ci6,E�Q�+�_Tj"_ kh12)�-2A�' 9"' 52Bl.�0�12)�*,34' 525�0�. 6�-e&(' 3:9�;@U"E )"E >�6,' )�-�. 6�-2>�E &D-[12)"'�. 5�0�A�0�9�52BTU
Y >�0�. -�. 6,' &e-b;2. )"' 9�5�' 5252BT&D-V= 5�E F"' 52-2*�&D-SKML(N:OMf�H 9"'^6,0�F�5�0�. 6�7/Q�BT+"EI5�'I52-234'<m�n�oS_2N:+�*
>�+"E�.�. -�XD-2>�E 6,0�)"EGp &('�. 6,0@0�6,Q�0�)"EV12)"0�Q2p<12)"E >�6�-2F"'�. >�-[5�'V;"9"E +"0�. 7@0�Q�5�E ) ; 3:-26�7@. >�0�+�7,>�0�q
52-�Q,;"9�7Z= 5�E F�-2&(BTUb= E A�-�. -2&(0�. 6,' aSrs5�E�Q�+�\89"' 52-2*Z>�E >b./p 34'�. 6�>�-2&D-#p f#6,E >/-G.bp &D*,H >�-2&D-#p
KML(N:Ot12)"E >�6�-2F"'�. >�-V)"E A�5�0�&(' )�5�0Z)"E�. 12)"' 9"' +�*,+�-�. 7<&(' 3:9�;bA�0�9�5�0�aV6,0�+�]<' aV-VH )�;"526,E &D-�f#E
.�0�0�6�A�' 6,. 6 A,;"\8]I-�':6,0�F�5�0�. 6�-2f�= E4' 9�-25�. 6�A�' 5252BT&S-�. >�+�\8F"' 52-�' &(f�A�. \89�;<Q B +�-<52-234'4m�n�oS_
N:+�*h>�+"E�.�. -�XD-2>�E 6,0�)"EGp WI-2)"0�6,EVY >�. 1�' )�-2&(' 526,E +�7,5�0�H 0G)"' H -�0�5�E�p/Q�BT+"ES1�0�+�;"F"' 5�Eh0�12)"' 9 ' -
+"' 525�E *I= E >�0�5�0�&(' )�5�0�. 6�7�f�A�BT)"E 34E \8]<E *�. *IAI6,0�&(f�F�6,0I9�+�*<.�' A�' )�52BTU/Y >�0�. -�. 6,' &[? `"E 1�E 9�5�E *
N:A�-25�E�fDu8' &(E 5�f�c:' )�U�52*,*Vc:0�+�H E�fDv4' 5�E C8U"E )"E >�6,' )�52Bg52-2= >�-�'/5�0�)�&(E 6�-2A�BiLDN:Ow? 6,0�F�5�0�. 6�7
.�0�12)�*,34' 525�0�. 6,' aZ9�+�*85�' >�0�6,0�)�BTU<KML(N:O[9"0�. 6�-2H E�' 6/x n�n�o/C _�y()"' 9�-/\83:52BTU<Y >�0�. -�. 6,' &(f25 E -
12)"0�6�-2A�fM. ;"]<'�. 6�A�' 525�0@12)"'�0�Q�+"E 9"E \86@6,'�f8Ae>�0�6,0�)�BTUPL(N:OzQ�0�+"'�'G&D*,H >�-�'�_ML(>�0�. -�. 6,' &DB:f
)"E�. 1�0�+"0�34' 5252B:'G1�0�.�' )"'�9�-25�'�f^= E 52-2&(E \86e12)"0�&(' 3T;"6,0�F�5�0�'@1�0�+"0�34' 52-�'�_M{#0�+"'�'@5�E H +�*,9�5�0
6,' 529"' 52|2-2*^)"E�. WI-2)"' 52-2*^H )"E 52-2|bL(N:O[1�0<&(' )"'812)"0�9�A�-234' 52-2*<.^.�' A�' )"E85�E8\8HM1�0�>�E = E 5�E85�E
)�-�.�_(j"_ }"_�~M= 0�Q�)"E 34' 5252B:'/9�-�E H )2E &D&DBi9"' &(0�5�. 6�)�-2)�;"\86V.�0�0�6�5�0�W<' 52-�'b>�0�+�-2F"'�. 6�A�EbY >�0�. - -
. 6,' &[.I34'�. 6�>�-2&D-S-S&D*,H >�-2&D-hKML(N:Og. )"' 9�-SA�.�' UbY >�0�. -�. 6,' &[9"E 525�0�aSWI-2)"0,6�BM_��M)�-�. ;"6,. 6 -
A�-�'85�E89�-�E H )"E &D&(E U/.�' >�6,0�)"0�A�f�0�Q�0�= 5�E F"E \8]I-2U�0�6,. ;"6,. 6 A�-�'89"E 5252BTU"f�. A,*,= E 5�0Z.86,' &(f�F�6,0<A
5�' >�0�6,0�)�BTUGQ�E�.�.�' a25�E Uh-e1�0�9"Q�E�.�.�' a25�E�UGAh12)"0�H )"E &D&�;eXD-2= -2>�0�q U�-2&D-2F"'�.�>�-2UG5�E�Q�+�\892' 52-2a
5�':A�0�WI+"E:5"-Z0�9�5�E:1�' )"' &(' 525�E *MA�5";�6�)�-<H )�;"121bp &(' 6,E +�+�BMp f�p 0�)�H E 52-2F"'�. >�-�':= E H )�*,= 52-26,' +�-#p�-
p 12)"0�9�;">�|2-�0 5 5�0�q 9"'�. 6�)�;">�|2-�0�5252B4':1�0�>�E = E 6,' +�-#p _



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ��� 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 177

           & ' (

)+*�,.-

/�0�1�2 3 4�4�5.3
6 7 3 8#3 4�9 5

:;3 9 < 7=7 5

)+> 2 < 4�0�?�3 @ A�0�3
B < 2 >=C B 4�0�9 3 7 0

D > 1=E�F�A�G�0�1�4�4�1=H
E�3 @ 9 > F=A�G�0�1�4�4�5.3
I < > < A 9 3 > 0�@ 9 0�A�0

J"K�L M�N�O PRQ S T�S U V�W X Y V=Z=[]\ ^ X V=^ _ \ Z`_ ^ a=b [ c#Y V=V=^ _ \ Y d`efY c#g�hih _ b�Y g V=Y V=V=j�efZ`k�l�mnZpo Y ^ o b W qfZ=X Y _ r ^ d`s Z
-b ^ \ ^ dtb W _ a=^ u ^ c�Y V=Z=[+v W _ _ Y d=V=W.Z=u Z]a=^ g v W _ _ Y d=V=W�w W+xy_ Y z Y b V=j�Y�v W _ _ Y d=V=j#{=v|xyv W _ _ Y d=V=j;a�b ^ e�Y c#h \ ^ X
-V=^ d|} ^ V=j#{ z.x�~.c�V=j�Y�v W _ _ Y d=V=j.w=��x�c#Y _ \ r Z�Y�k�l�m.{ �.x�ef[ o r Z=Y�k�l�m.{���x�V=Y \#} V=W X Y V=Z=d�k�l�m

� � �
� � �

� � �
� � �

� � �� � �

� � �

� � �

� � �� � �

� � �

� � �

� � �� � �

� � �� � �

� � �

� � �

� � �

� � �� � �
� �

� � �

� � �

� � �
� � �

� �



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 178

&"' (*) +") ,�-/.0' 1�23)54"23)�6 .0-�+") ,87�):9*;=<?>/>�-�@"-�) (*' ACB8D"-�(*) 2E4".0-�+�,�-�FHG I ':7�6 1�J�K5+") ,87�) (
LM9*;=<NB8D"-�@�4"1�O87�-�,8,�-�P @")06 .�D�4"1�O87�-�,8,8QEARA"' D"' 1�.0) D�7�6 .�781�S T�7H>R-�B8D") @") J") ,8,�-�FU6 .0) B�) ,87WV
1�-�,8.�78,�) ,8.0' J�X0,�-�F?G I 'H7�6 1�J�K5+") ,87�) (YLM9*;=<Z-�D�[ ' ,878+")�6 1�78A\I ' [ D�]0I ,878.0) J") F8SC1�J�78(*' .�78+ )

-
6 1�78A^I -�,_B�-^6 D"' >�,�) ,878K`6E>�-�@"-�) (*' (a7�T�B�-�@�>�) D�23) ,8,8QE(a7_(*-�D"6 1"-�(�4:1�J�78(*' . 4_G D�7�6�b�c"b d�S b

e .0-f1�'�6�'�) .06 ]/4"@"' J") ,8,�-�6 .�7U-�._(*-�D�]C7HB8J"-�.�,�-�6 .�7H,�'�6�) J") ,878]0Ta.0-R-�B8D") @") J") ,8,�-�FUI '
-

1�-�,�-�(*) D�,�-�6 .�7g>W>�) J�78+�78,�' AH9*;=<MTE-�h�i_) Fj@�J�]R>�6�) AU1�' .0) [ -�D�78Fk'�h�7�-�.�78+")�6 1�78AUB�) D") (*) ,
-

,8QEA"T�-�h�,�' D�4"2=78.�X^,�)34"@"' J"-�6 X"b�l5' 7�h�-�J")�)MI ,�' +�78(aQE(a7C(*-�2=,�-_6 +�78.0' .�X:6�-�B8D�]023) ,8,�-�6 .�7�T878I
1�-�.0-�D�QEA/6 J") @�48) .0T8+�.0-:>�Q=6�-�1�-�FCB8J"-�.�,�-�6 .�7C,�'�6�) J") ,878]_6�-�-�. >�) .06 . >048) .:6 (a]0[ +") ,87�)^9*;=<\B�-
B8D"-�@�4"1�O87�-�,8,�-�P @")�6 .�D�4"1�O87�-�,8,8Q=(WB�-�1�' I ' .0) J�]0(*T�7:4"23)�6 .0-�+") ,87�)39*;=<jB�-5(*) .0' J�J"' (=b

ma4"@�]:B�-/.0'�h�J�b�c"b n�T�,�' 7�h�-�J�X0o^4"Kp' @"' B8.�78D"-�>�' ,8,�-�6 .�X:1/>�,�) o:,878(j>�-�I @") F�6 .�>�78]0(kG .�b )0b
h�-�J")�)Mo:78D"-�1�7�)M[ D"' ,878O8Qk9*;=<3Sa@") (*-�,�6 .�D�78D�4"K5.:h�'�6�6�) F8,8Qk7fB�-�@8h�'�6�6�) F8,8Q=T�D"'�6 B�-�J"-�23) ,

-
,8Q=)^>/K52=,�-�FR+"'�6 .�7Hh�QE>�o_) [ -fmEmEm*qH7W7�6 B8QE.�QE>�' K5i:7�)^>�-�I @") F�6 .�>�7�):(*-�D"6 1�-�[ -C1�J�78(*' .0'
VrlM782=,878FH;3-�,�T�;E4",�' F8T�;=,�)�6 .�D�T�;=,�) B8D�T�s3(�4"DR7H<M6�6 4"D�7#b�tu6 >�]0I 7U6/v .�78(\J�K^h�-�B8QE.�,�-
h�QEJ"-WB�-�6 (*-�.�D") .�X�T*,�'�6 1�-�J�X01�-HI ,�' +�78(*'R6�-�-�.�>�) .06 . >04"K5i_' ]H6�-�B8D�]023) ,8,�-�6 .�Xgw )�6 J�7gv 1�-�6 7

-
6 .0) (*'5D"'�6 B�-�J"-�23) ,�'^>/K52=,�-�FRo:78D"-�.0)^7R-�.�,�-�6 78.06 ]:1/(*-�D"6 1�-�(�4f1�J�78(*' . 48T�.0-/9*;=<?>_,�) F
h�-�J")�)M(a]0[ 1�7�)�w b"L31�' I QE>�'�) .06 ]:G D�7�6�b8c"b x�S T"+�.0-:@�J�]^>�6�) A/1�' .0) [ -�D�78FR'�h�7�-�.�78+")�6 1�78A/B�) D") (*) ,

-
,8QEA"T*1�D"-�(*)CB8D"-�@�4"1�O87�-�,8,�-�P @")�6 .�D�4"1�O87�-�,8,8QEAHB�-�1�'�I ' .0) J") F�T*B8D"-�O�) ,8.fv 1�-�6 7�6 .0) (N6Rh�-�J")�)
(a]0[ 1�78(a7H9*;=<N6 4"i_)�6 .�>�) ,8,�-fh�-�J�X0o_):6 D") @�7H-�.�(*) +") ,8,8QEAf>�QEo_)_y�P .�7Wv 1�-�6 7�6 .0) (*T�,�) 23) J�7
6 D") @�7Hv 1�-�6 7�6 .0) (*T�D"'�6 B�-�J"-�23) ,8,8QEAW6�) >�) D�,�)�)/7g-�h�J"' @"' K5i:78AHh�-�J")�)/>�QED"' 23) ,8,�-�FU1�-�,8. 7

-
,�) ,8.0' J�X0, - 6 .�X0K_b

L3.�(*) .�78(*T_+�.0-`>u-0.�,�-�o_) ,8787z9a;=<{B�-�1�' I ' .0) J") FpB8D"-�@�4"1�O87�-�,8,�-�P @")�6 .�D�4"1�O87�-�,8,8QEA
B8D"-�O�)�6�6�-�>uD"'�6 B8D") @") J") ,87�)`(*) 2=@�4zD"' I J�7�+�,8QE(a7Y1�' .0) [ -�D�78]0(a7Yv 1�-"6 7�6 .0) (|-�1�' I QE>�'�) .06 ]
+"' i_)3>�6�) [ -^78,8QE(H>^6 D"' >�,�) ,8787C6=@�D�4"[ 78(a7C9*;=<\G .0'�h�J�b"c�b n�S b�9*.0-^1�'�6�'�) .06 ]M1�J�78(*' .0'MG 6 D") @�7
v 1�-�6 7�6 .0) (R4"(*) D") ,8,�-�[ -51�J�78(*' .0'3B8D")�-�h�J"'�@"' K5.5h�'�6�6�) F8,�Qg7/B�-�@"h�'�6�6�) F8,8Qj63(a]0[ 1�78(a7C9*;=<
}�~M�

5
T�� ~M� T

pH
7H6�-�@") D�23' ,878]/1�7�6 J"-�D"-�@"'�T#@�J�]/@�D�4"[ 78AR'�h�7�-�.�78+")�6 1�78AfB�) D") (*) ,8,�QEAf1�' D

-
.�78,�'M-�h�D"' .�,�' ]0S T8h�J�78I -�6 .�7/1^(*-�D�K?G .0' 1�23)3B8D"-�.�78>�-�B�-�J"-�2=,8Qj@"' ,8,8Q=)�T81�'�6�' K5i:7�)�6 ]^v 1�6 B )

-
D�78(*) ,8.0' J�X0,8QEA:4"+"'�6 .�1�-�>�T8B8D�78J") [ ' K5i:78A_1^486 . X�) >�QE(UI -�,�' (aS T�B8J"-�.�,�-�6 .�7C,�'�6�) J") ,878]_G ,�' 7

-
h�-�J")�)C1�-�(aB�' 1�.�,�-WI '�6�) J") ,8,8Q3)f.0) D�D�78.0-�D�787kh�'�6�6�) F8,�-�>U-�h�J"' @"' K5.Ro:78D"-�1�78(a7j[ D"' ,878O�' (a7
9*;=<`B8D"-�@�4"1�O87�-�,8,�-�P @")�6 .�D�481�O87�-�,8,8QEA/B�-�1�' I ' .0) J") F�T�.0-�[ @"'51�' 1/9*;=<`(*) .0' J�J"-�>/I @")�6 X�T�, '

-
-�h�-�D"-�.0T"h�-�J")�)=23)�6 .�1�78S b



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 179

&('*) +�,"-/.�021 .") 3�4"0/'*5 6�7*4�8�9:0/; <"="5 4/0/02>�8�6�7*?@0/4�1 ' 3�)A8�1 4�8�3�4/BDCE-/."5�1 4�8*3�8�F�4/BDCEG +�8�1 0
-

1 '*5 9H4�)('*5 .�.�0/'*8�.�0/02>�BD3�?E5 I 8EJDJDJLKM-�8�F�'�3�5 .�NOF"5 4/BP1 <"QE5�1 '�3�5 4/4/BO5A.") ; 6�0/=�0/R@3@<"."8�3�4"R*C
SLTOU 9L5 NOF�<E."5 I 0�8�4�) 9V0#W�X(>�4�) .�<"N(5 4�8�,"=�'*8@I .") 4/0/Y/BZ'*8�6"5 .") 4/'�4�8�1 '�0[0/9L5 \A'A'*5 4/F"5 4/Y/0/\]+
.")�1 ?@0/."5 4/0/\P3A."5 +�) C","8�; 5 .") C^0@3�8�F"8�C�.") 4/0/6�0/QE) C@1D'*5 -/6�BD9_0E3�6") NO4/BD9_+�6�0/9L) '*8�9OW*&(4�) ="5

`
a `
b `
c `
d `
e ` `
e a�`
e b�`
e c�`
e d `

f�g�h�i j�k l m n o o p"nq r n s�n o t p u n t v r r p f/w m v o k x n y z k n{ v m w | { o k t n r k } w l ~ � z � k l o o l �~ n y t w � z � k l o o p"n� v w v z t n w k y t k z k

� ��
���
�� �
�

e a �

�"��� ����� �@� � ��� ��� � � ��� � �*�/� � �*  ¡ ¢ � �*£�¤ ¥ ¦ §*§A¨ � ¢ ¢ ¡ ©*ª*« ¬O�A§*« � ¨ � ¢ ¢ ¡ ©*ª*« ¬O¬O� � � ¡ ¤ « ¥ �*­Hª*� ¨ � ­V� ¡ ª*�*©^¢D® ¡
-¢ � � �*�/�@¦ ¢ ¥�¡ � ª�¡ ª*ª*¯��/�@°�±�²L³�´Lµ¶�/« ¥ ¢ � « ©E� � �*�"� � ·"¸^µ¹¦ �/¡ ¥�¡ ª*ª*¯�©@� � �*�"� � ·/ºAµ¶� « ª*� �*ª*¡ ª*� � � » ª*¯�©

� � �*�/� �

¼
½ ¼
¾ ¼
¿ ¼
À ¼
Á ¼
Â ¼
Ã ¼
Ä ¼
Å ¼
½ ¼ ¼

f�g�h i j k l m n o o p�nq r n s n o t p u n t v r r p f"w m v o k x n y z k n{ v m w | { o k t n r k } w l ~ � z � k l o o l �~ n y t w � z � k l o o p"n� v w v z t n w k y t k z k

Æ ÇÈ
ÉÇÊ
ËÌ Í
Î

Ï Ð

�"��� ����� �A� � Ñ��
 Ò ¥ � ¬ ª*¡ ª*�*¡#� ¬ ¦ £D� �*§*« ¬LÓ � « ¢ �*¢ � ¡ �@§*«L� «   ª�« ¢ � ��¢ « §*¥ Ô ®�¡ ª*ª*« ¢ � ��¢��/Ô ¤ � �*�/��¦ ¢ ¥ ¡ � ª�¡ ª*ª*¯��/�°�±�²D³�´/µÕ­�®#ª*¯�¡�Ó � « ¢ �*¢ � ¡ �/¯E¢#�/« ¥ ¢ � �*�^� � �*�/� � « ��· ¸VµÖ§*¥ «   �*¡�Ó � « ¢ � ¢ � ¡ �/¯



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 180

& '�(�'�)�*�+-,.)�/�0 ,�'�0�'�1�2"3 4.4�'�0 5�67& /.8�)"'�1�/�'�4.59'�(;:;4�3�1�2"< & '�,.)�/.*95�4.=?>A@.0 2"'�(�/.*9>B0 )"3 8�=DC 8"3�0 6
(�=?EF3�+�G"3 >H(I8�)�@"& /.JK>L3�0 59'�'�1�/.59< 4./.*9J�M�N-59'I4�3O'95�4�'�0 /.590 *F:I& )"< 4./.P�< >Q59'�2"3 )"< 4.5�4�'�0 5�/;,�'
'�5�4�'�EF3 4./.RS:T593 >BUL< :�59'�)"< >L+?:�'�59'�)�=V37*�(�2�*9RW590 *T,.)"'�/.C (�'�8�4.=?>-/Q'�5;:�'�4.P�3 4.5�)"< P./.XH( 3 -
YF3�0 5�(7(7(�'�8"'�3 >L3I/H'�5KZV/.C 4�3 8"3 *9593 2�694�'�0 5�/[0�< >-/.J\& /.8�)"'�1�/�'�4.59'�(\] ^�_a`

5
+-ba_a`V+ pH +L0 ' -

8"3 )�Zc< 4./�3V:�/�0 2"'�)"'�8"< d M

e M f�M g�M9hL)"< (�4�3 4./�3V)"<�0�0 G�/.59< 4.4.=?JONLiVj[0V4�'�)�>L< 5�/.(�< >-/F_aiV`

_W'I1�'�2�69EO/.4�0 5�(9@K,�3 )"3 >L3 4.4.=?JIC 4�< G"3 4./.*INLiVja+�:�< :I,.)"< (�/.2"'�+�,.)"3 (�=?EF< RW5O4�'�)�>L< 5 / -
(�=H_aiV`[] _a)�/.2"'�Zc3 4./.*WkO/Kl�d M�mW< ,.)�/.>L3 )"+�(Onc>�@")"3a,�'�G�5�/K,�'o(�0�3 >HUL< :�59'�)"< >L+.:�)"'�>L3aJ�) ' -
>L<�+LhL_ancpV+L< 2�6�UL<�q r�basar[/t& < >->L<�q r�basar#+LNLiVju(�=?EF3I_aiV`aM�h-@"YF3�0 5�(9@"RW5K,�3 )"3 >L3 4.4.=V3�+
8�2�*F:�'�59'�)�=?J;'�5�4�'�EF3 4./�3FNLiVjcv _aiV`A(�0�3 & 8"<O2�/�1�'71�'�2�69EF3F] 4�3�U-593 ,.)"'�8�@":�5�=V+#>L3 8�69d +#2�/�1�'
>L3 4.69EF3c] < C '�5c4./.5�)"< 59'�(�d�3 8�/.4./.P.=aM9iV2�*c59'�& 'WG�59'�1�=H0 )"< (�4./"5�6WNLiVjw0c_aiV`H4�3 C < (�/�0 /.>L'O'95
1�<�0�0�3 X.4�<�+a8�2�*Bf gQ4�< /�1�'�2"3�3\)"<�0 ,.)"'�0 5�)"< 4�3 4.4.=?JQC 4�< G�/.>-=?JQ,�3 )"3 >L3 4.4�=?JQ)"<�0�0 G�/.5�=?(�< 2�/
0 )"3 8�4./�3o,�'I(�0�3 >Q1�<�0�0�3 X.4�< >[(�3 2�/.G�/.4.=aM.mW<O)�/�09M e M xI,.)"3 8"0 59< (�2"3 4.=A2"'�& < )�/�U->-=y'�5�4�'�E 3 -
4./.*c@.0 )"3 8�4�3 4.4.=?JONLiVj[:W_aiV`aM

z {

z |

z }

~
}

|

{

�V���.�������"� � �.�.�L�.� �"� �-� �.�.�a�

� ���
��
� �
��� �-�c� �

� �

�?� �

� �  

� � �
¡W¢ �a£

¤ � �?¥

¢ � �.��¦.� §?¨

©�ª

«�¬

§V­

�V®
§?¯

°"±�² ³�´�µ ¶K· ¸ ¹�¸
 º�» » ¼ ½9» ¾?¿ ½9À�¿cÁ ½9Â Ã ¿ ½9À9ÄIÅ�Æ�ÇHÀFÈ�Æ�ÉtÁ ½�Â Ã À9Ê.Ë�ÌoÂ Í À9» ¼ À9Ã ¿ Î Ï À9ÌFÐ.Â Ï ¼ » Ñ » ÒoÓ Ô ÕWÖ9Ñ ¿ Î ½ » -

Ò » Ó ½9Ë�ÌLÍ Â Î Î ¿ Ä9½9» Ò-×�» Î Î À9ÀVÀVÎ » Ö9Ñ ¿ Ó�¿ Ô Ø ½9Ë�ÌLÎ ¼ Ñ Â ½



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ���
 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 181

&(' )+*�,.-�/�0�1(230�4�53)�0+-�4�687"9 2�:<;"9 =?>�9 ;"9 @A9 /./.:<=CB )�0�/.D�9 /.2�;"' D.,.,E;"'�F 2 *�0�;"9 /./�0�G 0+) ,
-

F 4"0�;"0�-"'�1A/.,.2�;"' 230�*�1AHAIKJML(1A=�;"0�@A' NO/�0�;�@A' 2�,.*�:PIKQ(&PR ' *�:<ST9 /.:P>�08F ;"' *�/�9 /.,.UVFXWAQ(Y
B 2�Z 9�Z�63*�4�63UO23F 6T[�0�4"9�9\@]63G )�,.@],.N Z.^O' ,�[�0�4�53ST9�9\/�9�F�0�0�2�*�9 23F 2�*�,�9O*�:<63*�4"9 /�0_-�4�6T)�0�/.D�9 /.2�; '

-
D.,.,T/.,.2�;"' 230�*K`aG 0�F b"-"' ;"F 2�*�9 /./.:<c_/�0�;�@A' 2�,.*Kb.F 23' /�' *�4�,"*�'�9 2K>.;"9 -"9 4�53/.:<cd9�9<b";"0�*�9 /.5K*fe
@]G g 4"1�230�G -"'\)�' )_*_;"9�' 4�53/�0�F 2�,X,.R @A9 /�9 /.,.6T*dF�0�0�[�hT9�F 2�*�' =XG ,.-�;"0�[�,�0�/.230�*d*�0_*�F�9 =i[�'�F�F�9 c

-
/�' =C>.;"0�,�F ="0�-�632jb"kM9j>.;�,lF ;"9 -�/�9 G 0�-"0�*�:<=C)�0�/.D�9 /.2�;"' D.,.63=C@A9 /�9�9nmi@]G g 4�ZMWAQ(Yo@A' )�F ,

-
@A' 4�53/.:<=iR 'TG 0�-i)�0�/.D�9 /.2�;"' D.,.c

NO3
/�9T>.;"9 *�:<ST'�9 2_pX@]G g 4�Z�Q(4�6i[�0�4�53Sf,./�F 2 *�'_kM9_>�9 ; 9

-
@A9 /./.:<=XWAQ(Yq,.@A9 UO2T[�0�4"9�9\Sf,.;"0�)�,�9\G ;"' /.,.D.:(1�7"9 @EIKQ(&(1#7�230d0�2�;"' kM'�9 2T>.;�,�F >�0�F�0�[�4"9 /

-
/�0�F 2�5OF�0�0�[�hT9�F 2�*K)O@]/�0�G 0�4"9 2�/�9 @�bf*�0�R -"9 c�F 2�*�,.Un>�0�*�:<ST9 /./.:<=\/�' G ;�b"R 0�).Z

r"Z s�Z�W]Q(YEtA' )�230�;"0�*\F ;"9 -�:(1�R /�' 7�,.@]:<=\-�4�6Ku )�0�4"0�G ,.7"9�F�)�0�G 0O/�9�[�4"' G 0�>�0�4�b"7�,.6K;�Z�WA4�,�F 2�:(1
0�>.;"9 -"9 4"9 /./�0�G 0O>�0O>�' ;"' @A9 2�;"' @j;"' /.G 0�*�:<=\;"'�F >.;"9 -"9 4"9 /.,.c_F�0�0�[�hT9�F 2�*\t],.230�>�9 ;�,�t , 230�/�'

vKR b"7"9 /.,�9XF�0�0�[�hT9�F 2�*j>�9 ;�,�t],.230�/�'d>.;"0�*�0�-�,.4�,?*j2�;"9 =8*�0�-"0�9 @A' =+&(' 4�@]:<)�,.,EFX;"' R
-

4�,.7�/�0�cd' /.2�;"0�>�0�G 9 /./�0�c_/�' G ;�b"R )�0�c�w�;"9 )�9KWA4�,�F 23'K,_x(;�@A' ;"y�7�/�0�@+,dYM4"' /�z WA;�G ,./�F )�0�@+>.; b
-

-"' ="1A;"'�F >�0�4"0�kM9 /./.:<=8/�'du 230�c?;"9 )�9XB {8' )�F ,.@A0�*j,?-�;�Z 1Om e�e�|�'�1 [�N Z�vOF�F 4"9 -"0�*�' /.,.6i/�'_2�;"9 =
*�0�-"0�9 @A' =_[�:<4�,d>.;"0�*�9 -"9 /.:C*f@A'�9�z /�0�6�[�;"9dm e�e�sTG3Z�,d*\@A'�9�z 0�)�2�6�[�;"9dm e�e�pfG3Z"H<[�0�;_>�9 ;�,�t ,

-
230�/�'M0�F b"hT9�F 2�*�4�634�,_F(,�F )3b.F�F 2 *�9 /./.:<=\,_9�F 239�F 2 *�9 /./.:<=fF b [ F 2�;"' 230�*"Z

Q(4�6O*�:<63*�4"9 /.,.6K>.;�,.7�,./_u )�0�4"0�G ,.7"9�F )�0�G 0\/�9�[�4"' G�0�>�0�4�b"7�,.6O>.;�,d-"' 4�53/�9 c.ST9 @?' /�' 4�,.R 9
[�:<4�,E,�F >�0�4�53R 0�*�' /.:}G ,.-�;"0�=�,�@],.7"9�F )�,�9i>�0�)�'�R ' 239 4�,n*�0�-"0�9 @A0�*�1M>.;"9 -"0�F 23' *�4"9 /./.:(98F�' / ,

-
23' ;�/�0�z u >.,.-"9 @],�0�4"0�G ,�7"9�F )�0�cCF 4�b"kK[�0�c?&(' 4�@]:<)�,.,�w�*�0�-"0�;"0�-�/.:<c?>�0�)�'�R ' 239 4�58B ~��KN 1(F b"="0�c
0�F 23' 230�)�1��KIK&(1���IK&

5
1�)�0�/.D�9 /.2�;"' D.,.6f*�R *�9 ST9 /./.:<=d*�9 hT9�F 2�*�1�/�9�t]239 >.;"0�-�b")�230�*�1�=�4"0�;�,.-"0�*�1

F b"4�5�tA' 230�*�1(' R 0�23'i/.,.2�;"' 2�/�0�G 0�1M' R 0�23'i/.,"2�;�,.2�/�0�G 0�1M' R 0�23'i' @]@A0�/.,.c./�0�G 0�1(kM9 4"9 R '�1M=�;"0�@A'�1
tA0�F�tA0�;"'OtA0�F�tA' 230�*�1.)�' 4�53D.,.631.@A' G /.,.6f,d@A9 -�,#Z"IO0�F )�0�4�53)3bd-"' 2�:n0�23[�0�;"'OG ,.-�;"0�[�,�0�4"0�G ,.7 9

-
F )�,.=T,dG ,.-�;"0�=�,.@],.7"9�F )�,.=T>.;"0"[f/�9OF�0�*�>�' -"' 4�,�1.)�' k(-"0�cX-"' 239\0�23[�0�;"'OG ,.-�;"0�[�,�0�4.0�G ,.7"9�F )�0�c
>.;"0�[�:nF 23' *�,.4"'�F 5f*TF�0�0�2�*�9 23F 2�*�,�9O[�4�,.kM' c.ST' 6f)T/�9 cX-"' 23'f0�23[�0�;"'\G ,.-�;"0�=�,.@],.7"9�F )�0�ci>.; 0

-
[�:KZ

IO0j-"' /./.:<@qG ,.-�;"0�=�,�@],.7"9�F )�0�G 08' /�' 4�,.R 'd*�0�-"'d;�Z WA4�,�F 23'X>�08F ;"' *�/�9 /.,.UoFX-�;�b"G ,.@],
*�0�-"0�9 @A' @],j0�)�' R ' 4"'�F 5T/�' ,.@A9 /�9�9fR ' G ;�6�R /�9 /./�0�c�1#R /�' 7"9 /.,.6_>�0d*�F�9 @E>�0�)�' R ' 239 4�63@E=�,.@],.7 9

-
F )�0�G 0X' /�' 4�,.R 'T[�:<4�,j@],./.,.@A' 4�53/.:(@E,8/�9T/�0�F ,.4�,8*�:<;"' kM9 /./�0�G 0X="' ;"' )�239 ;"'TR ' G ;�63R /�9 /./ 0

-
F 2�,�1�="0�2�6_/�9 )�0�230�;�:(9TR /�' 7"9 /.,.6X>.;"9 *�:<ST' 4�,+>.;"9 -"9 4�53/�0i-"0�>"b.F 2�,.@]:(9_)�0�/.D�9 /.2�;"' D.,.,?B / '

-



��� � � ��� � ��	 � 
 � � 
 ��	 
 � � � � � � � � � ��� 
 � � � � � � 
 � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � � 
 � 
 � ����� 
 � � 	 � ��� 	 
 � � � � � � � !"�#� � $ 
 
 � � �#% � � � � ����� �  	 
 � 
 � � � !"�#� � 	 � � 182

&('�)(*,+ '"-.&�/10�2"/�'�)(3"4 *,-,5�687
5 9 :#;=< '�*,4 '"/�>�?�/�*@&('�A"3�AB/�C�*,+ >"+ ?(DE?�4 )�F�/�2�GIHJ)�+LK ?�4 >"+ ?()(M

&�/�N�4 K 4 CI+ 2"+ O14 K /�CI4P4 *.*.)�4 >�?�/�Q /�-�&�/�N�4 K 4 CI+ 2"+ OR0�)(*.)(>"+�S N�/�Q /T)1F�)�/�2"/�Q )(>"+�S N�/�Q /T&�/�C�'"+�F�2 + -
?()(MUN�)�S 2"/�'"/�3"4 :�;BV + 2"/�*W3�2�MU3"4 ?(?�/�Q /P&('�A"3"480"4 '"4 N�CI+ '�?�/TS N�/�'"+�+8X�S�+ Q /JK 4 Q '�MIK ?�+ ?()�+U/�'�Q 4 -
?()(>"+�S N�/�Q /J0"4 '"4 N�CI+ '"4 :�Y 4 )�F�/�2�GIHJ)�+8K ?�4 >"+ ?()(MJF�/�2�GIHJ)(?�S C�X�4UZ.)(K )(N�/�[ 0�)(*.)(>"+�S N�)(0T&�/�N�4 K 4 -
CI+ 2"+ O�-�X\?�+�S N�/�2�GIN�/\'"4 KU&('"+ X�D]HT4 ^U_J)�+J&('"+ 3"+ 2�GI?�/L3"/�&"A(S C�)(*.D`+JN�/�? V + ?(C�'"4 V )()�-�&('�)(?�4 3 -
2"+ ab4 C\cb2"4 ?�[ d,'�Q )(?�S N�/�*�Ae&('�A"3�A :�f 2�MLcb2"4 ?�[ d,'�Q )(?�S N�/�Q /R&('�A"3"4T0"4 '"4 N�CI+ '�?�/1K 4 Q '�M�K ?�+ ?()�+
?�+�/�'�Q 4 ?()(>"+�S N�/�Q /=0"4 '"4 N�CI+ '"4�-\X�D]'"4 ab4 ^U_T+�+�S M@XE&�/�X�D]HT+ ?(?�/�*gS�/�3"+ '�ab4 ?()()h0�2"/�'�)(3"/�X�-
S A"2�G�Z,4 CI/�X�-"?()(C�'"4 CI/IX�-�Z,/�S�Z,4 CI/IX :�i /�3"+ '�ab4 ?()�+ i,j -�48CI4 N�ab+Uk]l8)\menJCI4 N�ab+8?�4 *.?�/�Q /J&(' + -
X�D]HT4�+ Cb)(0JS�/�3"+ '�ab4 ?()�+`X83�XIA"0P3�'�A"Q )(0PX�/�3 / + *,4 0 :

f 2�M\0"4 '"4 N�CI+ '�)�S C�)(N�)WS�/�S CI/�MI?()(M\Z.)(CI/�&�+ '�)�Z.)(CI/�?(?(D]01S�/�/�F�_T+�S C�X\)�S�S 2"+ 3"/�X�4 2�)e'"4 ? -
Q /�X�D`+U'"4�S &('"+ 3"+ 2"+ ?()(MT'"4 K *,+ '�?�/�[ *]/�'"Z,/�2"/�Q )(>"+�S�N�)(0LQ '�A"&(&1*.)(N�'"/�X�/�3"/�'"/�S 2"+ Oeo pW4 N"S )(*,/�X
)q3�' : -Ur s�s�t�4�- F 9 : 7`4 a`3�D]OqX�)(3qF�D]2q/�C�?�+�S�+ ?BNW/�3�?�/�OB)(K\u�vW'"4 K *,+ '�?�/�[ *,/�'"Z,/�2"/�Q )(>"+�S N�)(0
Q '�A"&(&wo r xW3�2�MW/�3�?�/�N�2"+ CI/�>�?(D]0q)Er xW3�2�MeN�/�2"/�?()�4 2�GI?(D]0yZ,/�'�*EX�/�3"/�'"/�S 2"+ O 9 :,z 4 ?(Q /�X�D`+
'"4�S &('"+ 3"+ 2"+ ?()(MW'"4 K *,+ '�?�/�[ *,/�'"Z,/�2"/�Q )(>(+�S N�)(0yQ '�A"&(&{Z.)(CI/�&�+ '�)�Z.)(CI/�?�4W/�&()�S D]X�4 2�){Se& / -
*,/�_JGI^|3�K + CI4�[ *,/�3"+ 2�)\o }b+ X�)(>"-�r s"~�� 9 �

n(i) = �������− γχ

Q 3"+ n(i9 [�>�)�S 2"+ ?(?�/�S C�GPN�2"+ CI/�NJ'"4 K *,+ '�?�/�[ *,/�'"Z,/�2"/�Q )(>"+�S N"/�OLQ '�A"&(&(DwS8'"4 ?(Q /�* i XJ'�MI3�A\&�/
A(F�D]X�4 ?()(^�>�)�S 2"+ ?(?�/�S C�)�- χ ) γ � &�4 '"4 *,+ C�'�DE'"4�S &('"+ 3"+ 2"+ ?()(M :�z 4 K 3"+ 2�GI?�/�+R/ V + ?()(X�4 ?()�+
/�F�/�)(0\&�4 '"4 *,+ C�'"/�XT&('"/�X�/�3�)(2�)R*,+ CI/�3"/�*B?�+ 2�)(?�+ O(?�/�Q /T'"+ Q '"+�S�S )�/�?(?�/�Q /\4 ?�4 2�)(K 4 : 68'�) χ =
�ErT3�K + CI4�[ *,/�3"+ 2�GW/�&()�S D]X�4�+ C1Q )(&�+ '"F�/�2�)(>"+�S�N�/�+R'"4�S &('"+ 3"+ 2"+ ?()�+RQ '�A"&(&y&�/q/�F�)(2�)(^P-]&('�)
γ �L� ��� N�S &�/�?�+ ? V )�4 2�GI?�/�+`'"4�S &('"+ 3"+ 2"+ ?()�+ :

f 2�MR&�4 '"4 *,+ C�'"/�X χ ) γ S C�'"/�)(2�)BZ�A"?(N V )(^hab+ 2"4 CI+ 2�GI?�/�S C�)(-,C : + : Z�A"?(N V )(^P-,N�/�CI/�'"4 M
N�/�?(N�'"+ C�?(D]*�K ?�4 >"+ ?()(MI* � N�/�2"/�Q )(>"+�S�N�)(0w&�4 '"4 *,+ C�'"/�XwS CI4 X�)(CWXyS�/�/�C�X�+ CIS C�X�)�+1A(S 2"/�X�?(D`+
F�4 2�2�D � N�/�2"/�Q )(>"+�S N�/�Q�/1S�/�S CI/�MI?()(ML?�4THJN�4 2"+T/�CL�1o ?�4 )(0�A"3�HT+�+\K ?�4 >"+ ?()�+ 9 3"/wrTo ?�4 )(2�A > -
HT+�+`K ?�4 >"+ ?()�+ 9 o Q 2"4 X�4b� 9 :

f 2�MqN�4 a`3"/�Q /B)(KR&�4 '"4 *,+ C�'"/�XyF�D]2"4eA(S CI4 ?�/�X�2"+ ?�4WCI4 Ny?�4 K D]X�4�+ *,4 MyS CI4 C�)�S C�)(>"+�S N�4 M
?�/�'�*,4�-"C : + : ?�4 )�F�/�2"+�+8>"4�S CI/PX�S C�'"+ >"4 ^U_T+�+�S MPK ?�4 >"+ ?()�+8?�48N�'�)(X�/�O\)(0T'"4�S &('"+ 3"+ 2"+ ?()(M : 68'�)
� CI/�*{X1N�4 >"+�S C�X�+ � CI4 2"/�?�4RF�D]2�)B)�S &�/�2�GIK /�X�4 ?(DEN�'�)(X�D`+L'"4�S &('"+ 3"+ 2"+ ?()(M1?�+LX�/1X�S�+ 0eC�'"+ 0
X�/�3"/�+ *,4 01X1S�/�X�/�NIA"&(?�/�S C�)�-�4TCI/�2�GIN�/RXR/�3�?�/�*|)(KP?()(0"-�?�4 )(*,+ ?�+�+TK 4 Q '�MIK ?�+ ?(?�/�*{o ' : d,2 ) -
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& ')( * +-,/.�& 0"132 ').�4 .5&76�.�8-.�9;:)<>=�?"@BA�CBDBDFEG1 0"( ')1 0�:)@�.�& '�DH.�C�1 @BDBI�( 0�DKJ A�( L"1�& '�I�.BJM.�N�.�DBO
6�( P"( 8-1 '�P".�I3P"( @B4 .�I�.�4 .3P"(�& 6BP"1 Q"1 0"1 @BDBR7I�.7I�&�1 OSD�&�& 0"1 Q".�I�( @B@BTUOS6BP".�N�( O�+�V�@�( L"1 @BDBR)8K6 ( -
P"( 8-1 '�P".�I�W�P"( I�@BTU8X& ')( '�D�& '�DBL"1�& A�.�Y7@�.�P�8-1/DB0�D3N�0�DBZ A�DBO[A[@�1 Y�W�6BP�D�& I�( DBI�( 0�D78-( A�& DB8-( 0 : -
@"?"<HEG1 0"( ')1 0�:)@�.�& '�:�W�P"( I�@"?"<]\�+�^_0�R/.�& ')( 0�:)@BTUO`Z @�( L"1 @BDBYa6�( P"( 8-1 '�P".�I�W".)'�0�DBL"( </9;DBO"& R`.�'
& ')( '�D�& '�DBL"1�& A�.�YM@�.�P�8bTXA�( A;IaN�.�0�:)c`?"<`W"')( A;D[I;8-1 @B:)c`?"<d& ').�P".�@"?BWBP"(�&�& L�DB'�TUI�( 0�D[I�1 0 D -
L�DB@BTeEG1 0"( ')1 0�:)@�.�& '�D�WU?BN�TUI�( </9;D�136BP".�6�.�P�CBD�.�@�( 0�:)@�.5.�'�A�0".�@�1 @BDB<>.�'3@�.�P�8bT]')( A�W_L�').
EG1 0"( ')1 0�:)@�.�& '�:;Q�0�Ra@�( D�N�.�0"1�1;.�'�A�0".�@BR)</9;DBO"& RaZ @�( L"1 @BDBYf.�A�( Z TUI�( 0"(�& :[N�0�DBZ A�.�Y3DB0�D3P"( I -
@�.�Ya@"?"0�<a+

g (�& '�@"?"<hEG1 0"( ')1 0�:)@�.�& '�: d(x*HP"(�&�& L�DB'�TUI�( 0�D>A�( Ai6BP".�DBZ I�1 Q"1 @BD�1]2 8b6BDBP�DBL"1�& A�.�Y
=�?"@BA�CBDBDaP"(�& 6BP"1 Q"1 0"1 @BDBR fe(x*#@�(_I�& 6�.�8-.�4 ( ')1 0�:)@"?"<j=�?"@BA�CBDB<j&_6�( P"( 8-1 '�P".�8 z:

y(z) = 
[ ]

kl *.�6B' W m�W \l \n*

m�Wom�Wp\

q>q
r s t qquq

q q

−


−

∈ −

 = =

 
   

;

4 Q"1 zv w x Z ( Q"(�1 ')& R3A�( Af@�.�P�8bDBP".�I�( @B@�.�1MZ @�( L"1 @BD�1M8-.�Q"(�0�:)@�.�4 .fA�0"(�&�&�(MQ�0�Rf=�?"@BA�CBDBD fe(x).
y + 1�+ zv w x 6BP"1 Q"& ')( I�0�R�1 'M&�.�N�.�YS@�1 A�.�').�P�?"<]@�.�P�8�?SQ�0�R7Q"( @B@�.�Yz6�1 P"1 8-1 @B@�.�Y�WbA�( A36BP"( I�DB0".�W
@�( D�N�.�0"1�1_L"(�& ')./I�& '�P"1 L"( </9a1�1�& R/1�1_Z @�( L"1 @BD�1�+

{ N�.�N�9a1 @B@"?B<jEG1 0"( ')1 0�:)@�.�& '�:`Q�0�R;.�N�.�DBOa6�( P"( 8-1 '�P".�I;P"( @B4 .�I�.�4 .;P"(�& 6BP"1 Q"1 0"1 @BDBR;. 6 -
P"1 Q"1 0�R)0�D76�.[.�N�TUL�@�.�Y3=-.�P�8�?"0"1/Q�0�Ra& P"1�Q�@�1 4 .a4 1�.�8-1 '�P�DBL"1�& A".�4 .�| D = }j~�j� +",/.�& 0"1/6 . -
0�?"L"1 @BDBRzZ @�( L"1 @BDBYjEG1 0"( ')1 0�:)@�.�& '�Dj6�.XA�( E_Q".�Yj6BP".�N�1SQ�0�RX.�C�1 @�.�AX2 A�.�0".�4 DBL"1�&�A�.�4 .F& . -
& ').�R)@BDBRz6�.5P"( @B4 .�I�TU8eP"(�& 6BP"1 Q"1 0"1 @BDBR)8eP"( Z 8-1 P�@�.�� 8-.�P"=-.�0".�4 D�L"1�& A�DBOX4 P�?"6B6j=bDB').�6�1 P D -
=bDB').�@�(aN�TU0"(;6BP".�I�1 Q"1 @�(;4 P"( @BDBC�(;8-1 E_Q�?3@�.�P�8-.�YfDf6�( ').�0".�4 D�1 Yz&�.�& ').�R)@BDBRM2 A�.�& D�& ')1 8bT�+
V�@�( L"1 @BDBRaEG1 0"( ')1 0�:)@�.�& '�D D � mB+ � .�'�@�.�& DB0�DfA[@�1�N�0"( 4 .�6�.�0�?"L�@�.�8�?f&�.�& ').�R)@BDB<`W#Z @�( L"1 @BDBR

D � mB+ �/��A`N�0"( 4 .�6�.�0�?"L�@�.�8�?a&�.�& ').�R)@BDB<a+
� 1 Z ?"0�:)')( '�THP"(�& L"1 ').�I[6�( P"( 8-1 '�P".�IaP"( @B4 .�I�TUOMP"(�& 6BP"1 Q"1 0"1 @BDBY3D3Z @�( L"1 @BDBYfEG1 0"( ')1 0 : -

@�.�& '�DX=bDB').���DzZ .�.�6�1 P�D�=bDB').�@�(MI�.3I�&�1 OS6BP".�N�( OS6BP"1 Q"& ')( I�0"1 @BT�If')(�N�0�+-�"+ �B+��_( ASI�DBQ�@�.�W
@�( DB8-1 @B:)c;D�1/Z @�( L"1 @BDBRa.�N�.�N�9a1 @B@�.�Y7EG1 0"( ')1 0�:)@�.�& '�D3.�N�@�( P�?"EG1 @BTHIa�_P�8-( P".�L�@�.�8X6BP�?"Q�?�+
� .�4 0"(�& @�.[?B& ')( @�.�I�0"1 @B@�.�Yf4 P"( @BDBC�1;8-1 E_Q�?3@�.�P�8-.�YfDf6�( ').�0".�4 D�1 Y�W#@BD3IM.�Q�@�.�YfDBZ/6BP".�NMI
2 ').�8�I�.�Q".�1 8-1e@�1�N�TU0".i2 A�.�0".�4 DBL"1�&�A�.�4 .�N�0"( 4 .�6�.�0�?"L�DBR"+f��').iEG1eI�P"1 8bR�I��G0"( @��
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&('�) *,+�- .�/�021,'�3"4�365 7 '"8 ) *�- 9�'�*,'"/�:�7 +�/;+�7 *�<�/�=�>@?68�8BA�*�- ="/C1,'"/�<6D E F�G H,1�/�1�7 4"7 IKJC*,L6:C.�7 9 8
-

) /�'�*,IM1,'�*,+,N@9@/�OP- 9@7 9�*�- 9�*,A"8�- .�/�O2Q +�/�'�0SRBQ T"U�8 .�7;&(=�*�- 9@7K1�/6.�/�=�*,A"8�- 9�:@3V<�="7 ) /�1�/�=�3"A�+,RWL
+�7�<�=�I;4"8 +,*,OPD X@GW5 7 +,*,0(7�8 9C1,'"/�0(8 YW3"9@/�A�+�/�8;1�/�="/�YZ8 +,*�8�T�[ZA"8 :�*,4�+�/�H�5 7 ) '�N@5 +�8 +,*,N\/�'�) 7 + *

-
A"8�- .�/�) /]L"7 '"7 .�9@8 '"7�H�.�/�9@/�'�R^86L"7 '"7 .�9@8 '�+,RM) ="7 :�+,RW0_/�<�'"7�5 /�0_4�=�NV`^'�0(7 '"/�A�+�/�) /P1,'�3"4"7�HS:
) /�'"7 5 4"/a<�/�=�>@?68 Ob- 9@8 1�8 +,*b5 7 9�'"7 ) *,:�7 IK9c'"7 5 0(8 '�+�/�d 0(/�'"e(/�="/�) *,A"8�- .@3,If- 9�'�3".�9 3"'�3beS*,9 /

-
1�8 '�*�eS*,9@/�+�7�H6+�8 YZ8 =�*g+�8�/�'�) 7 +,*,A"8�- .�*�8h5 7 ) '�N@5 +�8 +,*,N�HV- :�/�O�- 9�:�8 +,+,R^8hiZ="7 +�d &('�) *,+�- .�/�0�3
1,'�3"4�3�T�jb4�'�3") /�O2- 9@/�'"/�+,R^H#+�8C*�- .�=�IKA"8 +�/�H#A�9@/\:V.�7 Y^4"/�0b*,5K9�'"8 L]*�-�- ="8 4"/�:�7 +,+,RWL]:�/�4 /

-
8 0(/�:\0(/�) ="7C<�RW9�>\- :�/�N�H�- 1�8 k,*�eS*,A"8�- .�7 N]Q +�/�'�0(7�Q^4�=�N61�7 '"7 0(8 9�'"/�:V'"7 +,) /�:�RWL]'"7�- 1,'"8 4"8 = 8

-
+,*,O�H�+�8\-�/@:�1�7 4"7 IKJ67 N]-64�:@3"0SN]4�'�3") *,0S*�HSA�9@/�H�:P- :�/�Il/�A"8 '"8 4�>�H(- :@N@5 7 +�/c-\0S+�/�) /�="8 9�+�8 O
7 4"7 1,9@7 k,*�8 O\-�/�/ < J68�- 9�:,T
m�n o p�q�r�n�s�t u t v w�x y z w@{@|�}�x ~ x �,z � ~�� �S~ x w@� � � ���(~ x � }@~ z ��z ��z w@{@�^{^�,� w@� �@{�{W�#z � x � z � � w@� � � {
� x � � x w@{@z
}@~ � � �

� x ~ x �,z � ~

χ

� x ~ x �,z � ~

γ

� � � � �Wz w
-

w@x |#�#z � x
-

� z � � w�� � � �

� x � � x w@{@z
}@~ � � �

� x ~ x �,z � ~

χ

� x ~ x �,z � ~

γ

� � � � �Wz w
-

w@x |#�#z � x
-

� z � � w�� � � �

92J1 0.87 0.48 0.0312 92U12 1.02 1.18 0.8003

92J2 0.9 0.29 0.0509 92U13 0.96 0.7 0.6194

92J3 0.94 0.34 0.1512 93J1 0.83 0.05 0.0007

92J4 0.9 0.18 0.0298 93J2 0.91 0.28 0.0631

92J5 0.8 0.08 0 93J3 0.92 0.12 0.0353

92J6 0.9 0.19 0.0325 93J4 0.91 0.12 0.0306

92J7 0.82 -0.4 0 93J5 0.78 -0.04 0

92J8 0.88 0.01 0.0067 93J6 0.85 -0.02 0.0015

92J9 0.88 0.09 0.0092 93J7 0.85 0.1 0.0031

92J10 0.89 0.16 0.0171 93J8 0.85 -0.23 0.0003

92J11 0.82 -0.14 0 93J9 0.85 -0.11 0.0009

92J12 0.85 0.12 0.0024 93J10 0.82 -0.05 0

92J14 0.88 0.23 0.0155 93J11 0.87 0.34 0.0196

92E2 1.07 1.55 0.1389 93E1 0.98 0.74 0.7828

92E3 0.92 0.97 0.4317 93E2 0.97 0.76 0.7832

92E4 0.99 1.27 0.845 93E3 0.97 0.81 0.7975

92E5 1.07 1.5 0.2004 93E4 0.88 0.16 0.014

92E6 1.05 1.43 0.3598 93E5 0.97 0.77 0.7594

92E7 1.02 1.34 0.6313 93E6 0.97 0.61 0.5487

92E8 1 1.25 0.8533 93E7 0.94 0.53 0.3064

92E9 1.07 1.53 0.1552 93E8 0.97 0.75 0.751
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92E10 1.05 1.49 0.3039 93E9 0.96 0.61 0.5167

92E11 1.06 1.52 0.2233 93E10 0.92 0.5 0.1912

92E12 1.07 1.53 0.1746 93E11 0.83 0.03 0.0006

92E13 0.97 1.12 0.8803 93E12 0.89 0.32 0.0327

92U1 0.98 0.76 0.7994 93U1 0.97 0.66 0.613

92U2 1.01 0.91 0.9 93U2 0.99 0.81 0.8808

92U3 0.97 0.64 0.5856 93U3 0.95 0.5 0.3197

92U4 1.01 0.93 0.8995 93U4 1.02 0.97 0.8614

92U5 1.02 1.03 0.8691 93U5 0.95 0.61 0.4503

92U6 1.02 1 0.8778 93U6 0.97 0.65 0.5947

92U7 1.01 0.98 0.9345 93U7 0.96 0.77 0.7331

92U8 0.96 0.69 0.6019 93U8 0.99 0.85 0.8888

92U9 0.96 0.7 0.6373 93U9 0.97 0.85 0.8615

92U10 0.98 0.85 0.9075 93U10 0.94 0.52 0.2784

92U11 1 1.04 0.9814 93U12 0.93 0.53 0.2784
&�' ( ) *#'�+ ) '�,.-�/0( *21 3 4.5 6 5 7989: 1 +;1 8 <�1 ( 5 =.>#?"@�( A"5 ( 1 6 4.*�BDC�( E +�=�F2?0( ' G 5IH�J -.K 8 5 =.LM?0N�J 5 4�? H�( : -�4.K G -.B
C.( E +�= ,.-./0( *O)9G 1 4.,.'#?�C.1 ( P + G 1 ) *�B;4.1 A0' (QC.( 1 < *9R

SUT�V W�X�Y;Z0[�X0\�X0T^] _�`�W"`�a X0\"b�c _"`�a `dT�b�e�W"V a `�Z�`�W�f0\�X0gOhd[�i"jQW�X�c k.V.i"lmk.V�e�W�i�n"i o2c h�b p"b T0q
["b Y f"W�r.k.V k�qs["V�c \"b k.VO] _�`�W"`�a X0\"b�c _�XMp"`�Z"f0c k�X0t9q;uvf"["`�h�T�b wMY T�V \�X0t9qIu^u�X0t9X0\"b�c _�X0uyxQV _�k `

-
["`�h�z�Z0[�X"h�`�p�g.{OX�b;_|`�k�_�W"`�T�b T0X0}~`�kUT�`�[�tQV W�r.T�`�a `|c�`�c k.`�g.T0X0g�X�c�c W"b p"`�h�V T0T0qIud`�e��0b _�k.`�h0i��
Y T�V \�X0t9q;t�`�k�T�`�c X0W�X^xQV _�k.`�[�q�cDZ�`�W�T�`�k.`�wv�m� �O�Mi"�;V _Oh�X0p�T�`�z�W�X0�|rO\"b k�qI["b|xQV _�k.`�["V�X0Y
`�e�{db a `^c Z0X�c _�Vdc h�g.Y V T0q�cOZ�`�g.h�W"b T0X�b t�] k.`�a `^`�k�_�W"`�T�b T0X0g�i��De�["V {dV�b kdT�VOc�b�e�g2h�T0X0tQV T0X�b
h�q;c�`�_�`�byY T�V \"b T0X�bMjQ�;��p�W�g�_�`�T0��b T0k�["V �0X0XsV t9tQ`�T0X0w0T�`�a `�V Y `�k.V�zUc f"{db�c k h�b T0T�`�Z0["b h q

-
�dV }�{db�bvc�`�`�k�h�b k.c k�h.f"}�{OX�b2T�`�[�tQV k�X"h�q�hye�`�W�r.�OX0T�c k�h�b2e�V�c�c�b w0T�`�hyX0YO["V Y p"b W"V^n"i ��i��;W�g
k�["b udp�[�f"a X0udY T�V \�X0t9qIudZ�b ["b tQb T0T�qIudh�b W�X0\�X0T0q�jQ�;��c�`�Z�`�c k.V h�X0t9qsc|jQ�;�shdp�[�f"a X0uve�V c

-
c�b w0T�V u�i
��� � �������;��� � � H�G 1 J�1 : -.6 ' K G -|+ 1 C�E K 8 -.A0*#'QE (�1 ) 4.-O/"5 G 8 1 ( 1 )UK (�' + *#=�3 4.5 6 -.A0*��U) 1 3 4.-.G 4.1 ) ' 4.-.PU� G 1 J 1 : -

-
6 ' K G 1 : 194.' < J 5 : 1 C�1 J E 6 -.P9/0-.8 1 C�' ( -�/0-.8 1 4.5#(�R H�J -.K 8 *

�Q5 G 8 1 ( H���N9= A0: � J  01 6 4.1 K 8 ¡ =�¢ &�1 J 4.1 8 5 =�¢
£�&�¤#¥
¦ A0A�1 4.-.B.4.*�BI5 3 1 8
§�&�¤
¨|' J�' 3 1

3.6

1.7

35.6

0.7

80

81

83

80

72

44

40

16
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longirostris, Chydorus sphaericus, Daphnia cucullata, Daphnia longispina, Epistylis sp.,
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Euchlanis dilatata, Eudiaptomus sp., Eudiaptomus gracilis, Keratella quadrata,
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