
���������
	�������
����� ��������	������ �  !�"�#�$���$%&�('
) �
� * %&�+%&�(' , ��-����$%.�/�( 0 �1�!�

243
576�8!9;:�<=5�>#?4@#AB>#?4@#C

DFEHGFIKJ&LNMPOQIFR 243TS
UWVYX�Z\[^]�_Y`bac`ed AgfY>4hihcjk?

DFEmlon�MqprpsIFR�pst�psumI�vkMqLNMPOQMPtNw�tixyvkIFG{ziJ|psn�IFw}p/tix�~�tineGKE�p�IFJ$DF�rMPIFwH�rI��
� wH�iMPwmIFIFJ�MPwH�

MPw�G{ziJ|psMqzi�!x�EH�.x�MP�|�.n�IFw�p�tix^psumI�J�IF�iEHMPJ�IKneIKw�p�O�x.tiJ�p�uHI
RHIF�iJ�IFIytixy��ziOgpsIKJ�tixy�4uHMP�|tNOQtNGKu 3

zKp�p�uHI
~�uHMPwmIFO�I;��wHMqLiIFJ�O�Mqp 3 tix���tiwH���ktiwH�

�&�F�F�



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

132545687:9;9;<>=?4,@
ACB D�E F G�AIH�JLK-MNH�JLKPO

QSRUT 9WV5<X=Y<[Z T <[< R\Q�]L^ 1_9W< T`R\Qba V57dc R 1 Rfe V,@
^ 9`9;V5<�ghV57:i5<j13<#kli57dmn< T 1_7:9_@ RjQholR i5Zqp R i5Z

r ���"�#�����q�

] 7:i57di5Zli,2568< T 7ts ^ cU= ^ 9 ^ 7u1 ^`T <[c ^ 9W7dmn<[c:@v=Y7xw-sy25cd9 e5TWR 45c:<[6�7di�= ^ 9 ^ 687di!7di5Z!z{ghcd2|139;< T 7di5Z
7u1 R i5< R\Q 9;V5<�9W<js}V5i57t~n25<j1yz��0<�s R i|1_7u=Y< TX^ = ^ 9 ^ 4 ^ 1_<��`7d9;V0i,2568< T 7ts ^ c ^ 9;9 T 7:45259;<>1���7:i
�`V57us�V	< ^ s�V	9 T}^ i�1 ^ sy9;7 R i�7t1#m,7d<[��<j= ^ 1 ^ 6�25c:9;7���=Y7:6�<yi|1_7 R i ^ chmn<js�9 RfT z���@	1_9W2|=Y@,7di5Z
9WV5<�s�c:2|1_9W< T 1 QSRfT 68<>=�4Y@-9WV5<j1_<�mn<jsy9 RUT 1��5��<#s ^ iL=,7t1;s R mn< T s�< T 9 ^ 7di-4|<[V ^ mY7 R 2 T 1�V!7t=5=Y<�i
7:i�9WV5<0= ^ 9 ^ z�� T�^ =Y7:9;7 R i ^ cXs�c:2|1_9W< T 7:i5Z ^ cdZ RfT 7:9;V56-1��|i|=�s�cd2|139;< T 1�7di�9WV5< Q 25cdc�1 e|^ sy<
RjQ 9WV5<L= ^ 9 ^ 1_<[9�1�z���V!7t1 T <j1_25c:9}1�7di�V57dZfV�=Y7:68<[i|137 R i ^ cls�c:2|1_9W< T 1y���`V57ts}V ^jT < e�RnRfT c:@
s R 6 e5T <[V5<[i|137d45c:<�9 R V,256 ^ i'z��li5<07d6 e|RfT 9 ^ iY9q9 ^ 13��7:i�9;V57u1-1_<[9W9;7di!Z�7u189;V5< ^ 457dc:7d93@
9 R =,7t1;s R mn< T s�cd2�1_9;< T 1�<[6�4|<j=5=Y<>=�7:i�9WV5<�1_2!4|1 e|^ s�<j1 R\Ql^ V57:ZUVY��=Y7:68<[i|137 R i ^ c = ^ 9 ^ 1_<�9[z
��V57u1 e!T;R 4!cd<[6�7t1��,i R �`i ^ 1{13254|1 e�^ s�<�s�c:2|1_9W< T 7:i5Z5z'�0< QSR cdc R �09;V!<¡4 ^ 1_7us ^ 1;13256 e 9W7 R i|1 RjQ
e5T <[m,7 R 2�1{� RfT �8g`¢N£;¤"kv¥`zU£¦9§7u1 QSR 25i�=?9WV ^ 9h9;V!<`iY256�4|< T¨R\Q 1_254�1 e|^ s�<j1¡�`7:9;V�s�c:2|1_9W< T 7:i5Z
7u1�mn< T @�c ^\T ZU<n� ^ i|= ^ s T 7d9;< T 7 R i�s ^ c:cd<j=	9;V5<©s R mn< T}^ ZU<�7u1 e!T;RUe|R 1_<j=�7di�g`¢N£�¤"kv¥ QSRUT
9WV5< e5T 25i57:i5Z5z�£¦i ^ =5=Y7d9W7 R iª9 R s R mn< T�^ ZU<«�¡��<�7t=,<[iY9W7 Q @0i5<[�I2�1_< Q 25c"s T 7d9;< T 7 ^�QSRfT 9WV57t1
e5TWR 45c:<[6 ^ i|= e5TWRUe|R 13< ^ i	<[iY9 T;Rfe @n�¦4 ^ 1_<>=�68<[9WV R =�s ^ cdc:<j=0¥¡¬�g`¢Nk�09 R V ^ i|=Yc:<89;V!<
s T 7d9W< T 7 ^ z{�l2 T 6 ^[®;RfT s R iY9 T 7d4!259;7 R i|1 ^jT <n¯h°;±j²�7u=Y<[i,9;7 Q @`i5<[�068< ^ i!7di5Z Q 25cns T 7d9W< T 7 ^¡R\Q V57dZfV
=Y<�i|1_7:9_@ ^ i|=�s RUTWT <[c ^ 9;7 R i R\Q =Y7d68<�i|1_7 R i|1 QSRUT Z RnR =,i5<j1;1 RjQ s�cd2�1_9;< T 7di!ZL7di�1_254�1 e|^ s�<j1��
°´³µ²X7di,9 T;R =,2|s�<-9;V5<P2|1_< RjQ <[i,9 T;Rfe @ ^ i|= e5T;R m,7t=Y<-<[m,7t=Y<�i|s�<89 R 132 e5e|RUT 987d9�1#2|1_<n�"°¦¶µ²
6 ^ �n<�2�1_< R\Q 93� R syc R 132 T < e5T;Rfe < T 9;7:<j1�4 ^ 1_<j= R i-<[i,9 TWRUe @�9 R�e5T 2!i5< ^ � ^ @87:i|1_7:ZUi57x�Ns ^ i,9
13254|1 e�^ s�<j1-<�w�s�7d<[i,9;c:@ª°´¥h¬�g`¢Nk� ,£;·�²}�v°S¸Y² e5TWRUe|R 13< ^ 68<js}V ^ i57u1_6¹9 R 687di5<Pi R i,�

7:7



687:i57d6 ^ c's RUT;T <[c ^ 9;<j=P1_254�1 e|^ s�<j1v�`V57ts}V ^jT < RjQ 7:iY9W< T <>1_9l4�<>s ^ 2|13< R\Q 1_9 TWR i5ZPs�c:2|1_9W< T 7:i5Z
°´¥¡¬�g`¢Nk� £3¬v��²}�5° � ² <�� e < T 7d68<�iY9�1 ^jT <�s ^jT;T 7d<j= R 259�9 R 1_V R ��9;V!<�<��N<jsy9;7dmn<�i5<j1;1 R\Q 9;V!<
e5TWRUe|R 13<j=�68<[9WV R =�z

7:7d7



r � � �����  Y�P��%�* �L���#�

� 7 T 139 RjQl^ cdc¦� £�� R 25ct=Lcd7:�n<#9 R 9WV ^ i5� a§TWR\Q z��"= ^ ��z{glz � 2 � 6�@P1_2 e < T mY7u1 RfT � QSRUT V5< T
Zf257t= ^ i|s�< ^ i�= e|^ 9;7d<�i|s�<nz ] @ T <j13< ^\T s�VXs R 25ct=vi R 9'V ^ mn<¡4|<[<�i#= R i5< T < ^ 1 R i ^ 4!cd@��`7d9WV R 259
9WV5<�7di|137dZUV,9 Q 2!c ^ =,mY7us�< QST;R 6�V!< T � QSRfT £b�,i R ��cd7d9W9;c:< ^ 4 R 259 T <j13< ^\T s�V ^ 9�9WV5<v4|<[Zf7di5i57:i5Z5z
£¦iª9WV5< e|^ 1_989WV T <[<P@n< ^\T 1?2!i|=Y< T V5< T Zf257t= ^ i|s�<«���`V57ts}V�s R mn< T <j= ^ i�2!i|=Y< T Z T}^ =Y2 ^ 9;<
�|i ^ c'@n< ^jT�e5TWRj® <js�9�7di ^ =5=,7d9;7 R i89 R 9WV57t1�=Y7t1W1_< T 9 ^ 9;7 R i'�|1_V!<v7d6 e!T;R mn<j=�6�@ T <j13< ^\T s�V ^ i|=
� T 7d9;7:i5Zq1_�,7dcdcu1�137dZfi57��Ns ^ i,9;cd@«�5�`V57ts}VP£ � T 68cd@�4|<[cd7:<[mn<v7u1�7di,m ^ cd2 ^ 45c:<�9 R 9;V!< T <>1_9 R\Q 6�@
c:7 Q <nz

£�� R 25ct=�c:7d�n<�9 R 9;V ^ i5� abTWR\Q z ] z o z5� R i5Z ^ i�= abTWR\Q z�� ^ @,6 R i|=-��z o z	�h<[25i!Z5�
�`V R V ^ mn<�6 ^\T �n<j=v6�@v9W< T 6 e|^\e < T 1 ^ i�=?9 ^ 25ZfVY9h68<�1 R 68<�mn< T @�2|1_< Q 25c5s R 2 T 1_<j1yzh£ ^ ct1 R
9WV ^ i5� abTWR\Q z
�v7��|V ^ i!Z QSRUT V5<[c e 7di!Z#68<l7di8� RUT �Y7:i5Z R 259`9WV5<v6 ^ 9;V5<�6 ^ 9W7ts ^ c e5T;RnRjQ 1 RjQ
6�@ ^ c:Z RUT 7d9WV56-1�z

] @0Z T}^ 9;7:9;2|=Y<-Z R <j1?9 R 9;V5<q68<[6�4�< T 1 RjQ 6�@ T <j13< ^\T s�V�Z T;R 2 e 1y��ghV,25iY�´V57di!Z�g ^ 7¦�
pv7di,� e|R i!ZªghV ^ i ��� ^ i!Z\�´� ^ 7 p � R i5Z!� a{R ��1_V ^ i�p ^ 6L�h� ^ 7���s�V!7di5Z0� R i5Z ^ i|=ª� ^ 7��
s}V57d2P� R i5Z5z"��V5<[@-V ^ mn<X1_V ^jT <j=��`7:9;VP68<�9;V5<[7 T <�� e < T 7d<�i|s�<j1 R i0= R 7:i5Z T <>1_< ^jT s}V ^ i|=
Zf7dmn<[iX68< ^ c R 9 R\Q 7di|1 e 7 T�^ 9W7 R i z ] @ T <j1_< ^jT s}V#�`7:cdcni R 9§4|<�i5< ^jT c:@ ^ 1§1_2�s[s�<j1W1 Q 25c,�`7d9WV R 259
9WV5<[7 T V!<[c e z

� 7:i ^ c:cd@n�!£¡�`7t13V-9 R <�� e!T <j1W1¡6�@�9WV ^ i5�!1�9 R 6�@�s R c:cd< ^ ZU25<j1y�|p ^ 6��´�`7di5Z�ghVY2 ��¡2!�µ�
s}VY2!i5ZL� R i5Z5�lghV57��´�`7di5Z � 2'�
�h25<[i��`1_2!7¦� o�R i5Zj�¦�,7vghV,2 ^ i�=��"7d2Y� Q´^ 7 � 25i5Z!z	��V5<[@
6 ^ =Y< ^ c R 9 R\Q 2|13< Q 25c¨1_2!ZUZU<>1_9;7 R i|1 R iP9;V5<"9;<js}V5i57us ^ c e5T;R 45cd<[6�1¡£h<[i|s R 25i,9;< T <j=8=Y2 T 7di5Z
9WV5<j1_<�@n< ^jT 1 RjQhT <j13< ^\T s�V z§��V5<[@ ^\T < ^ cdc'mn< T @�7:iY9W<[cdc:7dZU<�iY9 ^ i�=�s ^je|^ 45c:< e < RUe c:<nz

7dm



� �����������
	

�������������� ���

����������! �"$#&%(')"*�+��� �-,

. / �0������#�12�������+� .

±Uz:± n7 �q� ^ 1_�!1 R\Q43v^ 9 ^�] 7di57:i5Z z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ±
±Uz:±Uzd± ghc ^ 1W1_7���s ^ 9W7 R i z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³
±Uz:±Uz ³ ¥h139;7d6 ^ 9;7 R iqz#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³
±Uz:±Uz ¶ a§T <j=Y7tsy9;7 R iCz#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³
±Uz:±Uz ¸ ]L^jT �n<[9 � ^ 13�n<[9 ��i ^ cd@!1_7u1 zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶
±Uz:±Uz � ghc:2|1_9W< T 7:i5Z+z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶
±Uz:±Uz65 3 <j1;s T 7 e 9W7 R i z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶

±Uz ³ a§T;R 4!cd<[6 3 <j1Ws T 7 e 9;7 R i z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸
±Uz ¶ ]�R 9W7dm ^ 9W7 R i�z�z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z �

±Uz ¸ � < T 687:i R c R ZU@�z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 7

±Uz � �l259;c:7di5< RjQ 9WV5<X��V5<j137t1�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 7

m



� � 12� ,("�� �+��� ��"�,����+12��� �+��� �

³Yz:± 3v^ 9 ^�] 7:i57di!Z-z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 	

³Yz:±Uzd± �"1;1 R sy7 ^ 9W7 R i �`25c:<j1 ^ i|=-7d9�1�
 ^jT 7 ^ 9;7 R i|1 z#z�z#z�zXz�z�zXz�zXz�z �

³Yz:±Uz ³ �`25c:<j1�g R iY9 ^ 7di!7di5Zq¬�2568< T 7ts ^ c �`9;9 T 7d4!259;<j1Lz�z#z�zXz�z�zXz�zXz�z ± �

³Yz ³ ghcd2|139;< T 7di5Z�z�z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ±�7
³Yz ³Yzd± ��V!<?g`¢N£;¤"kv¥ ��cdZ RUT 7:9;V56 zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³�

� � �+��������� ����# � 12��������� "��  1�����"$��� ��% ���

¶Yz:± g T 7:9;< T 7 ^�RjQ n254�1 e|^ s�<�ghcd2|139;< T 7di5Z zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³j¸
¶Yz:±Uzd± g T 7d9W< T 7 R i RjQ�o 7dZfV 3 <[i|137d93@ z�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³ �

¶Yz:±Uz ³ g RfT;T <[c ^ 9;7 R i R\Q43 7:68<[i|137 R i|1Iz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³ �

¶Yz ³ ¥§iY9 T;RUe @87:i ^ ¬l2568< T 7ts ^ c 3v^ 9 ^ 4 ^ 1_< z�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³ 7
¶Yz ³Yzd± g ^ cts�2!c ^ 9W7 R i RjQ ¥§i,9 TWRUe @ z�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³ 7

¶Yz ¶ ¥§iY9 T;RUe @ ^ i|=89;V5<�ghcd2�1_9;< T 7di!Z8g T 7d9W< T 7 ^ z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³��
¶Yz ¶Yzd± ¥§i,9 TWRUe @ ^ i|=89WV5<�g R mn< T}^ Zf<�g T 7d9W< T 7 R i0z�z#z�z#z�zXz�z�zXz�zXz�z ³��
¶Yz ¶Yz ³ ¥§i,9 TWRUe @ ^ i|=89WV5< 3 <[i|137d93@�g T 7:9;< T 7 R i z�z#z�z#z�zXz�z�zXz�zXz�z ¶,±
¶Yz ¶Yz ¶ ¥§i,9 TWRUe @ ^ i|= 3 7:68<[i|137 R i ^ c¨g RUT;T <[c ^ 9;7 R i�z#z�z#z�zXz�z�zXz�zXz�z ¶f¶

� ��� " ��� ����� � � %(�+� � � � ')� �! 

¸5z:± � T}^ 6q<[� RfT � R\Q 9;V5< ��c:Z RUT 7d9WV56-1 z�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶ �

¸5z ³ ghc R 1_2 T < a§TWRUe < T 9W7d<j1 z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶ 7
¸5z ¶ g R 6 e cd<��,7d93@ �li ^ c:@5137t1/z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶��

mY7



¸5z ¸ ] 7di57:i5Z�«7dZUi!7��Ns ^ iY9v«254|1 e�^ s�<j1`zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ 
¸5z � ] 7di57:i5Z�£¦i,9;< T <j1_9W7di5Z�n254|1 e|^ sy<j1 z�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸«³
¸5z 5 ¥ � ^ 6 e cd<	zXz�z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸f¸

 � � � "$� ��')"*�+��� ���

� z:± n@,iY9WV5<[9;7us 3"^ 9 ^ z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ �
� z:±Uzd± 3"^ 9 ^ ·l<[i5< T�^ 9W7 R i�� o @ e < T � T <>s�9 ^ i5ZU25c ^\T 3v^ 9 ^ zXz�z�zXz�zXz�z ¸ �
� z:±Uz ³ 3"^ 9 ^ ·l<[i5< T�^ 9W7 R i�� ¢|7:i5< ^\T cd@ 3 < e <[i|=Y<[i,9 3v^ 9 ^ z�z�zXz�zXz�z � 

� z:±Uz ¶ ¥ �N<js�9 RjQ ghV ^ i5Zf7di5Z89WV5<X��V T <>1_V R ct=51lz#z�z#z�z#z�zXz�z�zXz�zXz�z � ±
� z:±Uz ¸ ¥ �N<js�9W7dmn<[i!<j1;1 R\Q 9;V5< a§T 25i!7di5Z-n9 T�^ 9W<[ZU7:<j1 z�z#z�zXz�z�zXz�zXz�z � ¶
� z:±Uz � µs ^ c ^ 457:cd7d93@��'<j1_9Cz�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � ¶
� z:±Uz65 �"s[s�2 T�^ s�@ z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � �

� z ³ ��< ^ c��´cd7 Q < 3"^ 9 ^ z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � �

� z ³Yzd± gh<�i|1_2|1 3"^ 9 ^ z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � �

� z ³Yz ³ «9 R s}� 3v^ 9 ^ z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � 5
� z ¶ g R 6 e�^\T 7u1 R i��`7:9;VLg`¢N£;¤"kv¥ z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � 	

� z ¶Yzd± «254|1 e�^ s�<j1��`7:9;V©k�i57 QSRfT 6 a§T;Rj® <jsy9;7 R i|1 z#z�z#z�zXz�z�zXz�zXz�z 5�
� z ¸ a§T;R 4!cd<[6-1h�`7d9WV o @ e < T � T <js�9 ^ i5ZU2!c ^\T 3"^ 9 ^ z�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5f³

� � � � � "* � � �2"$�+12� � � � ���2� "$')"*�+��� ���

5Yz:± ¥ �Y9 T}^�a§T 25i!7di5Z0z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5j¸
5Yz ³ ] 25cd9W7�� T <j1 R c:259;7 R i � e!e5T;R«^ s}V z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5 �

mY7:7



5Yz ¶ ] 25cd9W7��´9;V T <j1_V R ct= � e5e5TWRn^ s}V z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5�	

� � �+�2�  �1�� � �+� ���

� ���2 ���� %(��� � � � � .

� � � "*��#�� � ���

� � ���4"$��"*�+��� �  � �0��������� ,���� ��� � ��" ��" � �0��������� ���

�#z:± ��<�c ^ 9W7 R i R\Q43 7 �N< T <�iY9W7 ^ c ¥§iY9 T;RUe @89 R!3 7t1Ws T <[9W<X¥bi,9 TWRUe @�zXz�z�zXz�zXz�z 7 	

� � � �����&%
	 12���+��� ���*��� ,(" �� � ��� � �*� � �+�
� 12 �"*� ���

�vzd± � e5e5TWRn^ s�V5<>1¹z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 	,±
�vz ³ a < T3QSRUT 6 ^ i|s�<©z#z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 	f³
�vz ¶ � 7di ^ c �`<[6 ^jT �!1�z�z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 	f¶

m,7d7:7



� � 	 � ��� � ��� �2� 	

³Yz:± g R 6 e�^\T 7u1 R i RjQ sycd2|139;< T 7di5Z ^ cdZ RfT 7:9;V56-1yz�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ± �

¶Yz:± ¬ R 9 ^ 9W7 R i�1�2|1_<j=-7di-9;V!<#=,7t1;sy2|1;137 R i RjQ <[i,9 T;Rfe @ ^ i�=�s�c:2|1_9W< T 7:i5Z�s T 7d9W< T 7 ^ zI³��

¸5z:± ¬ R 9 ^ 9W7 R i QSRfT 9WV5<Xs R 6 e cd<��,7d93@ ^ i ^ c:@5137t1yz�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¶��
¸5z ³ ¬ R 9 ^ 9W7 R i�1�2|1_<j=-7di-9;V!< ^ cdZ RUT 7:9;V56©z�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ 
¸5z ¶ n<[9W9;7di!Z R\Q 1_@,iY9WV5<[9;7usv= ^ 9 ^ z¨z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸$7
¸5z ¸ ��V5<�m ^ cd2!<j1 RjQ <[i,9 TWRUe @n�57di,9;< T <j1_9 ^ i|=�7:iY9W< T <>1_9`Z ^ 7di R\Q 9WV5<�13254|1 e�^ s�<j1

7di89WV5<�<�� ^ 6 e c:<nz	z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ 	

� z:± 3 < Q´^ 25cd9 e|^jT}^ 68<[9;< T 1 QSRfT 9;V5<�<�� e < T 7:68<[i,9}1yz/z#z�z#z�z#z�zXz�z�zXz�zXz�z � ±
� z ³ n254|1 e|^ sy<j1 R\Q V57:ZUV5<>1_9¨7di,9;< T <j1_9 ^ 9§9WV T <�<`=Y7:68<[i|137 R i�1§°_gh<[i|132|1h= ^ 9 ^ 4 ^ 1_<U²�z � 5
� z ¶ n254|1 e|^ sy<j1 R\Q c R ��<j1_9�7di,9;< T <j1_9 ^ 9`9;V T <[<�=Y7:68<[i|137 R i�1�°3gh<[i|132|1`= ^ 9 ^ 4 ^ 1_<U²�z � 5
� z ¸ ] i5<[6 R i57ts`2|13<j=87di-9;V5<Xs�<�i|1_2|1`= ^ 9 ^ 1_<�9}1�z�z�z#z�z#z�z#z�zXz�z�zXz�zXz�z � 7
� z � n254|1 e|^ sy<j1 R\Q V!7dZUV!<j1_9`7:iY9W< T <j139 ^ 9�9WV T <[<X=Y7:68<[i|137 R i|1`°_n9 R s��-= ^ 9 ^ 4 ^ 13<U²}z � 	

� z 5 n254|1 e|^ sy<j1 R\Q c R ��<j139`7di,9;< T <j1_9 ^ 9`9;V T <[<X=Y7:68<[i|137 R i�1�°_«9 R s}�-= ^ 9 ^ 4 ^ 1_<U²�z � 	

� z 7 a§^\T�^ 68<�9;< T 1¡2|13<j=87di-9;V5<Xs R 6 e|^jT 7t1 R i8< � e < T 7d68<[i,9[z�z#z�zXz�z�zXz�zXz�z � �

7 �



� z 	 ¥ � ^ 6 e cd<l7dc:cd2|139 T�^ 9;7:i5Z�9;V!< e!T;R 4!cd<[6 R\Q V,@ e < T � T <js�9 ^ i5Zf25c ^jT = ^ 9 ^ zIzXz�z 5f³

�



� � 	 � ��� � ����� � � 	

±Uz:± ¥ � ^ 6 e cd< R\Q¡^ s�cd2|139;< T z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸

³Yz:± ��V5< � e5T 7 RUT 7 ��c:Z RfT 7d9WV56Lz'z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ± 
³Yz ³ ] 3 ¢5�´4 ^ 13<j= e5T 25i57:i5Z5z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³,±

¶Yz:± ¥ � ^ 6 e cd< RjQ 93� R = ^ 9 ^ 13<[9}1{�`7:9;V�<j~n2 ^ c|s R mn< T}^ ZU<�45259h=Y7 �N< T <[i,9h=Y<�i|1_7:9;7d<>1�zv³ �

¶Yz ³ a§T;R 4!cd<[6C�`7d9WV�7:i|=Y< e <[i�=Y<[i,9l=Y7d68<�i|1_7 R i|1yz�z�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³ 5
¶Yz ¶ � T < ^�R\Q ghcd2|139;< T m!1`¥§iY9 T;RUe @nz/zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ³�	

¸5z:± ��c ^ 9;9W7ts�< QSRfT ¸�m ^\T 7 ^ 4!cd<j1yz�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ 
¸5z ³ ��cdZ RUT 7d9;V!6 QSRfT 687di57:i5Z�137dZfi57��Ns ^ i,9l1_254|1 e|^ sy<j1�zhz�z#z�z#z�zXz�z�zXz�zXz�z ¸!±
¸5z ¶ ��cdZ RUT 7d9;V!6 QSRfT 687di57:i5Z#7:iY9W< T <>1_9;7:i5Z�13254|1 e|^ s�<>1�z z#z�z#z�zXz�z�zXz�zXz�z ¸«¶
¸5z ¸ ��V5<�<�� ^ 6 e c:<�7:cdc:2|1_9 T}^ 9W<j=�7:i ^ c ^ 9;9W7ts�<nz z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z ¸ 5

� z:± ¥§iY9 T;RUe @89WV T <j13V R cu=8m51 T 25i5i57:i5Z�9W7d68<«zLz�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z � ±
� z ³ £¦iY9W< T <j139�9WV T <j13V R cu=8m51 T 25i5i57:i5Z�9W7d68<X°¦¥h¬�g`¢Nk� ,£;·�²}z�zXz�z�zXz�zXz�z � ³
� z ¶ a§^ 1W1�i R m51 e < T s�<[i,9 ^ Zf< R\Q 13254|1 e�^ s�<j1 e5T 25i5<j=�z¨z�z#z�z#z�zXz�z�zXz�zXz�z � ¶
� z ¸ ,s ^ c ^ 4!7dcd7:93@�9;<j139 R iL=,7d68<[i�1_7 R i ^ c:7d93@ RjQ = ^ 9 ^ 1_<[9�z5z#z�z#z�zXz�z�zXz�zXz�z � ¸

�Y7



� z � ,s ^ c ^ 4!7dcd7:93@�9;<j139 R i�9WV5<�iY2!6�4|< ThR\Q 9 T}^ i|1 ^ s�9;7 R i|1 R\Q 9;V5<X= ^ 9 ^ 1_<[9�z¹z�z � ¸
� z 5 a < T3QSRUT 6 ^ i|s�< R\Q g`¢N£�¤"kv¥	25i|=Y< T =Y7 �N< T <[iY9�9;V T <j1_V R ct=!1�z8zXz�z�zXz�zXz�z � �

� z 7 g R 6 e�^\T 7u1 R i RjQ§R 2 T"^ cdZ RUT 7d9;V!6-1¡�`7:9;V�g`¢N£;¤"kv¥`z¹z�z#z�zXz�z�zXz�zXz�z 5�
� z 	 ��V5<X1_9 R s�� e!T 7tsy< R\Q ghV!<[25i5Zqp R i5Z ^ i|= o ,��g�°Si RUT 6 ^ c:7��[<j=�9 R�� ,�d±�� ²}z 5,±
� z � ¥ � ^ 6 e cd<l7dc:cd2|139 T�^ 9;7:i5Z�9;V!< e!T;R 4!cd<[6 R\Q V,@ e < T � T <js�9 ^ i5Zf25c ^jT = ^ 9 ^ zIzXz�z 5f³

5Yz:± ��V5< e < T_QSRUT 6 ^ i�s�< RjQ 9;V5< ^ cdZ RUT 7d9;V!6-1§�`7d9;V ^ i�=��`7:9;V R 259�< �Y9 T}^�e!T 25i57:i5Z5z 5 5
5Yz ³ ��� R = ^ 9 ^ 1_<�9}1¡�`7:9;V�<j~n2 ^ cNs R mn< T�^ ZU< ^ i�=�=,<[i|1_7:93@#45259 =Y7 �N< T <[i,9¡i,256��

4|< T`R\Q s�cd2�1_9;< T 1�z z�z#z�z#z�z#z�zXz�zXz�z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5 5

5Yz ¶ ��i8<�� ^ 6 e cd<l<�� e c ^ 7di57:i5Z�V R ��6�25c:9;7�� T <>1 R c:259;7 R i�68<[9WV R =8� RUT �51yz|z�zXz�z 5 7

5Yz ¸ ��� R s RfT;T <[c ^ 9;<j=8m ^\T 7 ^ 4!cd<j1�� ^ i|=	��z+z�zXz�z#z�z#z�z#z�zXz�z�zXz�zXz�z 5�	

�Y7:7



� � ��� ��� � �

� � � � ��� � � � � � �

]�R =Y< T i09;<js}V5i R c R Zf@ e5T;R m,7t=Y<>1�<�w�s�7d<[i,9 ^ i|=Lc R ����s R 139�6q<[9;V R =!1 QSRUT = ^ 9 ^ s R cdc:<js�9W7 R i z
o�R ��<[mn< T � T}^ ��= ^ 9 ^X^\T < T}^jT <[c:@ R\Q =Y7 T <js�9§4|<[i5<y�|9 QSRUT V!7dZUV!< T cd<[mn<[c,6 ^ i ^ Zf<[68<[i,9[�f=Y<js�7x�
137 R i�6 ^ �Y7:i5Z RUT 6 RfT <`7:iY9W<[cdc:7dZU<�iY9 ^ i ^ c:@5137t1�z 3"^ 9 ^ 687di!7di5Z!� RfT	��
������������������������ !�#"%$��&

��')(*'�+�'!�,�-� �j7t1'9;V5<h<�� e c RfT}^ 9;7 R i ^ i|= ^ i ^ cd@!1_7t1 R\Q c ^\T ZU<�= ^ 9 ^ 13<[9}1�9 R =Y7u1;s R mn< T 6q< ^ i57:i5Z Q 2!c
e|^ 9;9W< T i|1 ^ i|= T 25cd<j1yzv£¦9 ^ 7d6�1 ^ 9v9WV5<�s R i�1_9 T 2|s�9W7 R i R\Q ^ 2!9 R 6 ^ 9;7us RfT 1_<[6q7�� ^ 259 R 6 ^ 9;7ts
9 RnR ct1 QSRUT 9;V!< ^ i ^ c:@5137t1 RjQ 1_2|s}VP= ^ 9 ^ 13<[9}1yz

g R i,9 T�^\T @ª9 R 9 RUe �3= R �`i e5TWR s�<j1W1_<j1�c:7d�n</. $�01�)( . �-�����2(3�-�4(*�&
)� �`V5< T <�9;V!< e|^ 1_984|<��
V ^ m,7 R 2 T 7t1¨2|1_<j=#9 R mn< T 7 Q @ RUT =Y7u1 e5TWR mn< e5T <>s R i|sy<[7dmn<j=v7u=Y< ^ 1y�n= ^ 9 ^ 687di!7di5Z`7u1 ^ 4 R 9;9 R 6��
2 e-e5TWR s�<j1W1�7di8�`V57us�V e5T 7 RUT 7 ^ 1W1_256 e 9;7 R i|1 R i-9;V5<�= ^ 9 ^�^\T <vi R 9`6 ^ =Y<«z � ±�7 � =Y<j1;s T 7d4|<j1
�,i R �`cd<j=,ZU<�=Y7u1;s R mn< T @ ^ 1 ^ i R iY�´9 T 7dm,7 ^ c e5TWR s�<j1;1 RjQ < �Y9 T}^ sy9;7 R i R\Q 7:6 e c:7ts�7:9[� e5T <[m,7 R 2|1_c:@
25i!�Yi R �`i ^ i|= e�R 9;<[i,9;7 ^ c:cd@�2|1_< Q 2!c'7di QSRfT 6 ^ 9;7 R i QST;R 6 = ^ 9 ^ 4 ^ 1_<>1�z

576�5 8/9%: ;=<7>@?/>BA7CEDF<HGI< J 9 K 9 KPO

�vs�s RUT =Y7di5Z�9 R � 5 �¦�n6 R 1_9h9 ^ 1_�!1 R\Q = ^ 9 ^ 687di!7di5Z�s ^ i�4�< e V T}^ 1_<j=�7di�9;< T 6-1 R\Q 137 ��9 ^ 1_�!1��
i ^ 68<[c:@n�5s�c ^ 1W1_7���s ^ 9W7 R i ��<j139;7:6 ^ 9W7 R i � e5T <j=Y7tsy9;7 R i'�56 ^jT �n<[9�4 ^ 13�n<[9 ^ i ^ c:@5137t1y��s�c:2|1_9W< T 7:i5Z
^ i|=-=Y<j1;s T 7 e 9;7 R i'zh¬ R 1_7di!ZUcd< ^ cdZ RUT 7d9;V!6�7u1�<j~µ2 ^ cdc:@ ^\e5e cd7ts ^ 45c:<v9 R�^ cdcN9;V5<>1_<�9 ^ 1_�!1�z§�0<
i5<�<j=-=Y7 �N< T <[iY9`9 RnR cu1 ^ i|=�9W<js�V!i57t~n25<j1h9 R =Y< ^ c¨�`7d9WVP=Y7 �N< T <[iY9`9 ^ 13�51yz���V5<>1_<#9 ^ 13�51 ^\T <

±



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 ³
4 T 7d<���@-=Y<j1Ws T 7:4�<>=�7di-9;V!7t1`1_<>s�9;7 R i'z

	�
�	
�	 ���������������������! #"

ghc ^ 1;137��Ns ^ 9;7 R i�7t1 ^ 9 ^ 1_� R\Q <�� ^ 687di!7di5Z Q < ^ 9W2 T <>1 R\Q < ^ s}V R 4 ® <js�9 ^ i|= ^ 1;137dZUi!7di5Z	7d9
9 R�R i5< R\Q�^Le5T <j=,<��|i5<j=�1_<[9 R\Q s�c ^ 1W1_<j1y��<nz Z!zd��s�c ^ 1;137 Q @,7di5Z ^ Z TWR 2 e�RjQX^ i!7d6 ^ ct1#7di,9 R
�N13V5<j1y�¡457 T =51 ^ i�= 6 ^ 686 ^ ct1yzL��V5<-6 ^[®;RfT s}V ^\T�^ s�9W< T 7u1_9;7us[1 RjQ s�c ^ 1;137��Ns ^ 9;7 R i	7t1#9WV ^ 9
9WV5< T <�7u1 ^ ��<[cdcx�3=Y<y�|i5<j=8=,<��|i57:9;7 R i R\Q 9WV5<Xs�c ^ 1;1_<>1�z � 9 T}^ 7di57:i5Z813<[9[�5�`V!7ts}V�s R i|137t1_9�1 RjQ
e5T <js�c ^ 1;137��|<>=�< � ^ 6 e cd<>1��n7t1�Zf7dmn<[i'zh��V ^ 9l7t1��`V,@-s�c ^ 1;137��Ns ^ 9;7 R i-7t1l1 R 68<[9;7:68<�1 T < Q < TWT <j=
9 R8^ 1 �$��0 �4"% ����,��� ����'�"4
�&
)� z

	�
�	
�% &'�(����)*������ +"

¥h1_9W7d6 ^ 9;7 R i�7t1q1_7d6q7dc ^jT 9 R s�c ^ 1;137��Ns ^ 9;7 R i'zCghc ^ 1W1_7x�Ns ^ 9W7 R i�=Y< ^ ct1��`7d9;V =Y7u1;s T <[9;< R 2593�
s R 68<j1y�µ4!259�<j139;7:6 ^ 9W7 R i�=,< ^ cu1¡�`7d9WV-s R iY9W7di,2 R 2|13cd@�m ^ c:25<j= R 259}s R 68<j1yz§��V5<l<j139;7d6 ^ 9;7 R i
^je5e5T;R«^ s}V�V ^ 1�9WV5< ^ =Ym ^ iY9 ^ ZU<�9WV ^ 9�9WV5<#7:i|=Y7dm,7t=,2 ^ c T <js RUT =-7t1 T�^ i5� RUT =Y< T <>=�z � RUT 7diY�
139 ^ i�s�<n� ^ s R 6 e|^ iY@q�`7d9;VPcd7:687d9W<j= ^ =,mn< T 9W7t1_7:i5Z�452|=,ZU<[9�s ^ iL9 ^jT Zf<[9 ^ 9"9;V5<�s�2|1_9 R 68< T 1
�`V R©^\T <�6 R 1_9�cd7:�n<[cd@-9 R 2�1_<�7d9}1�13< T m,7ts�<>1�z�¬�<[2 T�^ chi5<[93� RUT �!1 ^\T <���<[cdcx�313257d9W<j=�9 R 9;V!<
9 ^ 1_� RjQ <j139;7:6 ^ 9W7 R i z

	�
�	
�, -/.10324���5���� +"

a§T <>=Y7ts�9W7 R i�7t1l=Y7 ��< T <[i,9 QST;R 6 syc ^ 1W1_7x�Ns ^ 9W7 R i ^ i�=�<j1_9W7d6 ^ 9;7 R i-7di-9;V ^ 9v9;V!< R 4 ® <>s�9}1 ^\T <
s�c ^ 1W1_7���<j= ^ s�s RUT =Y7di5ZX9 R 1 R 6q< e5T <j=Y7us�9;<j= Q 259W2 T <l4|<[V ^ mY7 R 2 T 1 RUT <j1_9W7d6 ^ 9;<j= Q 259W2 T <"m ^ c��
25<>1�z o 7t1_9 RUT 7ts ^ cn= ^ 9 ^l^\T <�2|1_<>= 9 R 4!257dcu= ^ 6 R =Y<�cU9;V ^ 9 e5T <j=,7ts�9�1�9;V5< Q 259W2 T <h4|<[V ^ m,7 R 2 T 1�z
�0<Xs ^ i R i5c:@8� ^ 7d9`9 R 13<[<�9;V5< ^ s[s�2 T�^ s�@ RjQ 9;V!<#s T < ^ 9;<j=�6 R =Y<[c¦z



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 ¶
	�
�	
�� � ��.���0���� ������0��	� " ����
 �����

�li5<-syc ^ 1W1_7us ^ c e5TWR 45c:<[6/7di�= ^ 9 ^ 687di!7di5Z87u1�9WV5<�6q7di57:i5Z R\Q 4!7di ^jT @ ^ 1;1 R s�7 ^ 9;7 R i T 25c:<nz
¢ ^jT ZU< ^ 6 R 25iY9 R\Q T <j13< ^\T s�V R i8= ^ 9 ^ 687:i57di!Z���<[iY9 7di,9 R 9WV57t1 e5TWR 45c:<[6Lz'£¦9h7t1 RfT 7:ZU7di ^ 9;<>=
QSTWR 6/9;V!< ^ i ^ c:@5137t1 R\Q 4525@,7di5Z e|^ 9;9;< T i|1v7di0132 e < T 6 ^\T �n<�9}1�z���V ^ 9X7t1��`V,@L7d9v7u1�s ^ c:cd<j=
6 ^jT �n<[9"4 ^ 13�n<[9 ^ i ^ cd@!1_7t1yz-��V5< QSR cdc R �`7:i5Z-7t1 ^ i�< � ^ 6 e cd< R\Q 9WV5<�4!7di ^jT @ ^ 1;1 R s�7 ^ 9;7 R i
T 25cd<n¯

���������������� ��������! �"�#�� � �$ ��% �$ ³ �

��V57u1 T 25cd<X1 ^ @!1�9;V ^ 9l�`7d9;VPV57dZfV e5TWR 4 ^ 457dc:7d93@ e < RUe c:<#4525@,7di!Z ^je5e cd<>1��`7:cdc ^ cu1 R 4525@
RfT}^ i!ZU<j1yz � T 2!cd<v7u1 ^ 1;1 R s�7 ^ 9;<j=8�`7:9;V ^#e|^ 7 T`R\Q m ^ cd2!<j1��5i ^ 68<[c:@�9;V5<�s R iY�N=,<[i|s�< Q´^ sy9 RUT
^ i|=�132 e5e|RUT 9[�v�`V57us�V ^\T < ,z � ^ i|= ,z ³ T <>1 e <js�9W7dmn<[c:@�7di�9WV5< ^ 4 R mn<L<�� ^ 6 e c:<nz���V!<
s R iY�N=Y<�i|s�< Q´^ sy9 RUT 7t1�9WV5< e5T;R 4 ^ 4!7dcd7:93@�9;V ^ 9v9WV5< T 25c:<�7t1�9 T 25< ^ i|=L9;V5<�132 e5e|RUT 9�7u1�9;V!<
QST�^ s�9W7 R i RjQ 9WV5<89 T�^ i|1 ^ s�9W7 R i|1?7:i	9;V5<-= ^ 9 ^ 4 ^ 13<�9WV ^ 9�s R iY9 ^ 7:i|1 ^ c:c�9;V!<�7:9;<[6�1 7:i�9;V!<
T 25cd<nz

	�
�	
�& ���(' �(��0�. ��"*)

ghc:2|1_9W< T 7:i5Z�7u1 ^ 9 ^ 13� RjQ 1_<�ZU68<[i,9;7:i5Z ^ V5<[9W< T;R ZU<[i!< R 2|1 e|RUe 2!c ^ 9W7 R i�7di,9 Rq^ iY256�4|< T�RjQ
6 RfT <XV R 6 R ZU<[i!< R 2|1lZ T;R 2 e 1 R\Q R 4 ® <jsy9}1�z#ghc:2|1_9W< T 7:i5Z87u1v=Y7 �N< T <[i,9 QSTWR 6/syc ^ 1W1_7x�Ns ^ 9W7 R i
7:i�9WV ^ 9�7d9�= R <j1hi R 9 =Y< e <[i|= R i ^�e5T <>=Y<��|i5<>=�13<[9 R\Q s�c ^ 1;13<j1�zh��V!< T <l7t1§i R 9 T}^ 7di57:i5ZX1_<[9
1 R 7:9`7t1`1 R 68<[9W7d68<j1 s ^ c:cd<j= � 
 �$��0 �4"% ����,���2� ��'�"%
�&
�� z

	�
�	
�+ , 0 ���5. �.- ���! #"

3 <>1;s T 7 e 9W7 R i�7u1 ^ 9 ^ 1_� R\Q =Y<>1;s T 7d457:i5Z��`V ^ 9�V ^\e5e <[i|187:i ^ s R 6 e c:7ts ^ 9;<j=	= ^ 9 ^ 4 ^ 13<nz
��V5<�=,<j1;s T 7 e 9W7 R i�13V R 2!ct=�V5<[c e 9 R 25i|=Y< T 1_9 ^ i|=�9WV5< e < Rfe cd<«� e5T;R sy<j1;13<j1 RUTle5TWR =Y2|s�9�1 RjQ



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 ¸
salary

age

� � %(12��" .���. ¯h¥ � ^ 6 e cd< R\Q¡^ s�c:2|1_9W< T z

9WV5<8= ^ 9 ^ 4 ^ 13<nz�£¦9vV RUe < Q 2!cdcd@PZU7:mn<j1 ^ i0<�� e c ^ i ^ 9W7 R i QSRfT 9WV5<�4|<[V ^ m,7 R 2 T 1 R\Q 9;V5<[6©z �
Z RnR =�=Y<>1;s T 7 e 9W7 R i©s ^ i R\Q 9W<[iLs R iYmn<�@87d6 e|RfT 9 ^ iY9`7:i|1_7:ZUV,9}1 ^ i|=L=,7 T <>s�9;7 R i|1`9 R c RnR � QSRUT
<�� e c ^ i ^ 9;7 R i|1�z

576�� ��� A	��
��� D��H>���� 9�/G 9�A K

£¦i�9;V!7t1§9;V5<>1_7t1y�U��< ^ 9W9;<[6 e 9{9 R 687di5<hi,2568< T 7ts ^ c,= ^ 9 ^ 2|137di5ZXs�c:2|1_9W< T 7:i5Zl9;<js}V5i57u~µ25<>1�z¨£¦i
e|^jT 9W7ts�25c ^\T �µ��<�� RUT � R i89;V5<"1_2!4|1 e|^ s�<�s�c:2|1_9W< T 7:i5Z e5T;R 45cd<�6Lz'��<"s R i�1_7t=,< T`^ = ^ 9 ^ 4 ^ 1_<
s R i|1_7u1_9W7di5Z R\Q iY2!68< T 7us ^ c ^ 9;9 T 7d4!259;<j1yz�¥ ^ s}V�9 T}^ i|1 ^ s�9;7 R i R\Q 9WV57t1�= ^ 9 ^ 4 ^ 13<87t1�m,7d<���<j=
^ 1 ^ 6�25cd9W7���=Y7d6�<�i�1_7 R i ^ cNmn<js�9 RUT zlghcd2|139;< T 7di5Z�7t1`9 R =,7t1;s R mn< T V R 6 R ZU<[i!< R 2|1`Z TWR 2 e 1 RjQ
R 4 ® <js�9}1h4 ^ 13<j= R i-9;V!<vm ^ cd2!<j1 RjQ 9;V5<j13<vmn<js�9 RUT 1�z o <[i�s�<n�U��<�s ^ iP139;2|=Y@�9;V!<v4|<[V ^ mY7 R 2 T
RjQ 9;V!< R 4 ® <>s�9}1�4,@�c RnR �,7di5Z ^ 9�9;V5<�13V ^\e <j1 ^ i|= i,256�4|< T`R\Q s�c:2|1_9W< T 1yz#n<[< � 7:ZU2 T <-±Uzd±
QSRfTl^ i8<�� ^ 6 e cd<nz¨��V5< s�cd2|139;< T 7:i89;V57u1b�|Zf2 T < =Y<j1;s T 7d4|<j1h9;V5< T <[c ^ 9;7 R i|13V57 e 4|<[93��<[<�i ^ ZU<
^ i|=�1 ^ c ^jT @nz

¬ R 9 ^ c:cNs�cd2|139;< T 7di5Z ^ cdZ RfT 7:9;V56-1 ^jT <�13257d9 ^ 45c:< QSRfT�R 2 T�e5TWR 45c:<[6Lz¨��V5<[@�6�2�1_9h1 ^ 9;7u1 Q @
1 R 68<�1 e <jsy7 ^ c T <j~n257 T <[68<[i,9}157di RUT =Y< T 9 R 4�<�2|1_< Q 25cn9 R 2�1�z¡�li5<h7:6 e|RUT 9 ^ i,9 T <j~n257 T <[68<�iY9
7u1?9WV5< ^ 457dc:7d93@�9 R =Y7t1Ws R mn< T s�cd2�1_9;< T 1�<[6�4|<j=!=Y<j=�7:i�1_2!4|1 e|^ s�<j1 RjQ V57dZfV�=Y7d68<�i|1_7 R i ^ c
= ^ 9 ^ zª·�7:mn<[i ^ 1 e|^ s�< � �`7:9;V	=Y7:68<[i|137 R i|1 QSRfT 68<j= QST;R 6 ^ 1_<�9 R\Q�^ 9;9 T 7:45259;<>1���� ^
1 e|^ s�<�� �`7d9WV�=Y7d68<�i|1_7 R i|1 QSRfT 68<j= QSTWR 6 ^ 13254|13<[9 R\Q ��7t1�s ^ c:cd<j= ^ � 12��������� " RjQ



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 �

��z g R iYmn< T 1_<�cd@n� � �`7dc:c`4|<Ls ^ cdcd<>= ^ � 1 � "$�����2� � " R\Q ��z � RUT 7di�1_9 ^ i|s�<n� 1_2 e5e|R 1_<
9WV5< T < ^jT <�9WV T <[< ^ 9;9 T 7d4!259;<j1 � � � ^ i|= � z�ghcd2|139;< T 1�6 ^ @-<��Y7u1_9v7:i|1_7u=Y<#9WV5<�1_2!4|1 e|^ s�<
QSRfT 68<j=04Y@ � ^ i|= � �§�`V57:cd< � 7u1#7di|=Y< e <�i|=Y<[i,9 RjQ � ^ i|= � z�£¦i	1_2|s}V�s ^ 13<n� � 7t1
^ i R 7u1_<8m ^\T 7 ^ 45cd<nz�«7di|s�<�V57:ZUV�=Y7d68<�i|1_7 R i ^ c§7di QSRfT 6 ^ 9;7 R i07t1vV ^\T =�9 R 7di,9;< TWe5T <�9[�'7d9�7t1
6 RfT <l=Y<>1_7 T�^ 45c:<`7 Q 9;V5<ls�c:2|1_9W< T 7:i5Z ^ c:Z RUT 7d9WV56Cs ^ i e5T <j1_<[i,9§9WV5<vsycd2|139;< T 7:i�9WV5<l1_2!4|1 e|^ s�<
� � T�^ 9;V!< T 9;V ^ i09;V5< Q 25cdc 1 e�^ s�< � � � z �`< ^ c��´cd7 Q <�= ^ 9 ^ 4 ^ 1_<j1�2|1_2 ^ cdc:@Ls R iY9 ^ 7:iL6 ^ i,@
^ 9;9 T 7d452!9;<j1l1 R 9WV ^ 9l<[7:9;V5< T 9WV5< T <#7t1`i R�e5T;Rfe < T s�c:2|1_9W< T 7diP9;V5< Q 25c:c§1 e|^ s�<«� RUT �,i R �`7di5Z
9WV5<#<��,7t139;<[i�s�< R\Q¡^ s�c:2|1_9W< T 7di-9WV5< Q 25c:c¨1 e|^ s�<#7u1 R\Q c:7d9W9;cd<�2|13<�9 R 9;V5<X2|1_< T z`��V5< T < QSRUT <n�
9WV5< ^ 457dc:7d93@�9 R =Y7u1;s R mn< T <[6�4|<j=!=Y<j=Ls�c:2|1_9W< T 1v7t1v7:6 e|RUT 9 ^ i,9[zq��V57t1 e5T;R 45cd<[6/7u1�s ^ c:cd<j=
� 1������2� � " �  1�����"$��� ��% 7di � ³ �¦z

576�� J A G 9���<HG�9�A K

��V5<h687:i57di!Z RjQ 457:i ^\T @ ^ 1;1 R sy7 ^ 9W7 R i T 25c:<§V ^ 1'4|<[<[iv< �Y9W<[i|1_7:mn<[cd@l139;2|=,7d<j=�7:i T <js�<�iY9N@n< ^\T 1��
452!98= ^ 9 ^ 4 ^ 13<j1�7di	9WV5< T < ^ c`� RUT ct=	2|1_2 ^ cdc:@�V ^ mn<8i,2568< T 7ts ^ c ^ 9;9 T 7d4!259;<j1�7di ^ =5=Y7d9W7 R i
9 R 457di ^jT @ ^ 9W9 T 7:45259W<j1�zPk�i QSRfT 9;2!i ^ 9W<[cd@n�¨687di!7di5Z-i,2568< T 7ts ^ c§= ^ 9 ^ 7u1 ^ 6 RfT <�=Y7xw-s�2!cd9
e5TWR 45c:<[6 ^ i�= T <[c ^ 9;7dmn<�cd@8c:7d9;9Wcd<�� RUT �LV ^ 1v4|<[<[i�= R i5< R i�9;V57u1�9 Rfe 7tsUz8 R 68< e5T <[mY7 R 2|1
� RUT �q7di|s�c:2|=Y<j1 � ³ ,�'±�	5��± � �¦z

��V5<v6q7di57:i5Z R\Q s�cd2�1_9;< T 1§7t1 e5T < Q < T}^ 45cd<l9 R 9;V ^ 9 R\Q 6�25cd9W7���=Y7d6�<[i|137 R i ^ c!~µ2 ^ iY9W7d9 ^ 9;7:mn<
^ 1;1 R sy7 ^ 9W7 R i T 25cd<>1��Y4|<js ^ 2|13< ^ 1W1 R s�7 ^ 9;7 R i T 2!cd<j1hs R i|1_7u1_9 RjQh^ iY9W<js�<j=,<[iY9 ^ i|=-s R i|1_<j~n25<[i,9
e|^jT 9�1�z§�0<`cd< ^jT i QST;R 6+1_9 ^ 9;7u1_9;7us[1{9WV ^ 9h7d9¨7t1 e�R 1;137d45c:<�9 R �|i|=�s RfT;T <[c ^ 9;7 R i ^ 6 R i5Z�=Y7 �N< T �
<[i,9 Q´^ s�9 RfT 1 QST;R 6 T}^ ��= ^ 9 ^ �545259���<�s ^ i5i R 9h�|i|=�9WV5<�=Y7 T <jsy9;7 R i RjQ 7d6 e cd7ts ^ 9;7 R i ^ i|=�7d9
s ^ i�4|< T 7t13�Y@-9 R s R i|s�cd2�=Y< ^ i,@�s ^ 2|1 ^ c T <[c ^ 9;7 R i|13V57 e-QST;R 6 T�^ ��= ^ 9 ^ � ³,± �´z�ghcd2|139;< T 7di5Z
7u1 ^ 68<�9;V R =�9WV ^ 9`�|i|=!1�s RfT;T <[c ^ 9;7 R i|1��`V57:cd<vi R 9�7:i Q < TWT 7di!Z ^ i,@Ps ^ 2�1 ^ c T <[c ^ 9;7 R i|13V57 e z

�l2 T 6 R 139{7:6 e|RUT 9 ^ i,9 T <j~n257 T <[68<[i,9�7u1�� ^ 1§68<[i,9;7 R i5<j=v7di�9WV5< e5T <[mY7 R 2|1 1_<js�9W7 R i'�U9;V!<
^ 457dc:7d93@�9 R =Y7t1Ws R mn< T <�6�4|<j=5=,<j=�sycd2|139;< T z
��cu1 R �|= ^ 9 ^ 687:i57di5Z�4,@-=Y<���i57d9W7 R i�=Y< ^ cu1��`7d9WV
V,25ZU< ^ 6 R 2!iY9 RjQ = ^ 9 ^ �'�`V57ts}V ^\T < RjQ 9;<[iL6q< ^ 132 T <j=87:i�ZU7:Z ^ 4Y@,9;<j1 RUT <[mn<�i�9W< T}^ 4Y@,9;<>1�z



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 5
��c:9;V R 25ZUV01 R 68<X9 T�^ =Y7:9;7 R i ^ c s�c:2|1_9W< T 7:i5Z ^ cdZ RUT 7:9;V56�1 ^jT <�<[c:<[Z ^ iY9 ^ i|= ^ s[s�2 T�^ 9W<n��9WV5<[@
7:iYm R cdmn<�9 RnR 6 ^ iY@-s R 6 e c:7ts ^ 9;<j=86 ^ 9;V5<�6 ^ 9W7ts ^ c�s R 6 e 2!9 ^ 9W7 R i|1�z���V5<>1_<�68<[9WV R =51 ^\T <
13V R �`i�9 R V ^ i|=,cd< e5T;R 45cd<[6 137��[<>1 R\Q 13<[mn< T}^ c§V,25i|= T <j=51v9 R 1_<[mn< T�^ c§9WV R 2�1 ^ i�=51#9 T�^ i|1¦�
^ s�9;7 R i|1y���`V57us�V-7u1 Q´^\T`QST;R 6 132Yw-sy7d<[i,9 QSRfT = ^ 9 ^ 687di!7di5Z ^\e5e c:7ts ^ 9;7 R i|1�° � ±U± � ^ i|= � ³�	 �S²}z
 R 68< ^ c:Z RUT 7d9WV56-1��!1_2|s}V ^ 1�p��´68< ^ i|1 � ³f¶Y� 	 �¦� ^ 1;132568<�9;V ^ 9�9WV5<#�`V R cd<X= ^ 9 ^ 13<[9}1ls ^ i
4|< e c ^ s�<>=�7di�6 ^ 7:i�6q<[6 RUT @nz'��V5<>1_< ^ cdZ RUT 7d9;V!6-1§� R 2!ct= T <j~µ2!7 T <l9 T <[68<[i�= R 2|1 ^ 6 R 25i,9
RjQ =Y7u1_� ^ s[sy<j1;13<j1¡�`V5<�i89;V5< ^ 1;13256 e 9W7 R i-= R <j1�i R 9`V R cu=�z§�0<vi5<[<j= ^ i ^ cdZ RfT 7:9;V56I9WV ^ 9
Zf7dmn<j1 T < ^ 1 R i ^ 45cd< e < T_QSRfT 6 ^ i|s�<v<�mn<[i R i-V57dZfVL=Y7:68<[i|137 R i ^ c:7d93@ ^ i|=�c ^\T Zf<X= ^ 9 ^ 13<[9}1yz

�0< e5T < Q < T s�cd2�1_9;< T 7di!Z ^ c:Z RUT 7d9WV56-1`9;V ^ 9#= R i R 9 ^ 1W1_2568<�1 R 68< T <j139 T 7ts�9W7dmn<X1_V ^je <j1
QSRfT 9WV5<�s�c:2|1_9W< T 1yz# R 68<�s�cd2�1_9;< T 7di!Z ^ c:Z RUT 7d9WV56-1�° <nz Z5z�g`¢ � � �"¬� � ³ � �¦�N�`£ ��g o � ¶�7 �
^ i|=�,s ^ cd<jp ] � 7 � ² ^ 1W1_256q<`9;V ^ 9�9;V!<vs�c:2|1_9W< T 1 ^jT <"s R i,mn<��#7:i�1_V ^je <nz¡�0<l� R 2!ct= ^ = Rfe 9
^ =Y<���i57d9W7 R i R\Q s�cd2�1_9;< T 9;V ^ 9`= R <>1bi R 9�V ^ mn<`9WV5< ^ 4 R mn<`cd7d6q7d9 ^ 9;7 R i'z��ªZ RnR = ^ cdZ RfT 7:9;V56
13V R 25cu= ^ ct1 R i R 9`6 ^ �n< ^ 1;13256 e 9W7 R i�1 ^ 4 R 259�9WV5<�=Y7u1_9 T 7d4!259;7 R i R\Q 9;V5<�= ^ 9 ^�^ i|=�i R 9`4|<
13<[i|1_7:9;7:mn<§9 R 9WV5<h<��Y7u1_9W<[i|s�< RjQ|R 2!9;cd7:< T 1yz'£¦9¨1_V R 25ct=�i R 9 T <>~µ257 T <§9WV5<h2|1_< T 9 R 1 e <js�7 Q @v1 R 68<
e|^jT}^ 68<[9;< T 1 R iL�`V!7ts}V�9WV5<�2|1_< T � R 25cu=�V ^ mn<�=,7�w�s�25cd93@�9 R =Y<js�7u=Y<nz � RUT 7di|139 ^ i�s�<n�59;V!<
p��´68< ^ i�1 ^ cdZ RUT 7d9;V!6 T <j~n257 T <j1�9WV5<�2|1_< T 9 R 1 e <jsy7 Q @89WV5<�iY256�4|< T�RjQ s�c:2|1_9W< T 1y�Y�`V57us�V-7t1
RjQ 9;<[i�i R 9§�,i R �`i�9 R 9WV5<`2|1_< T z¡ R 7di e5T�^ s�9W7ts�<«�\��<�i5<[<>=#9 RvT < e < ^ 9§9WV5< ^ cdZ RUT 7:9;V56+�`7d9WV
=Y7 �N< T <[i,9�Zf25<j1W1_<j1`9 R�R 459 ^ 7di�9WV5<�4|<j1_9 T <j1_25c:9[z � 7:i ^ c:cd@�9;V5< T <�13V R 25cu=�4|< ^ 6q< ^ i57:i5Z Q 2!c
^ i|=�<��N<js�9W7dmn<v� ^ @q9 R s R iYmn<�@�9WV5< T <j1_25c:9;7:i5Z�s�cd2�1_9;< T 1`9 R 9;V5<X2|1_< T`QSRUT 9;V!< e 2 TWe|R 1_< RjQ
= ^ 9 ^ 687di!7di5Z!z

� 1 R cd259W7 R i�9 R 9;V5< ^ 4 R mn< e5TWR 45c:<[6¹� R 25ct=	s R i|1_7u1_9 R\Q 9WV5< QSR c:c R �`7di5Z0139;< e 1�¯0°;±\²
� 7:i|=�9;V5<"1_254�1 e|^ s�<j1¡�`7:9;V8Z RnR =-s�cd2|139;< T 7di5Z!z�°´³µ²h£3=Y<�iY9W7 Q @�9;V5<"s�c:2|1_9W< T 1§7di�9;V!<v13<[cd<jsy9;<j=
13254|1 e�^ s�<j1yz�°´¶µ² a§T <j13<[iY9"9;V5< T <j1325cd9"9 R 9WV5<�2|13< T z��0<813V ^ c:c QSR s�2|1 R i	n9;< e °;±j²}z��0<
e5TWRUe|R 13< ^ i-<[i,9 TWRUe @µ�´4 ^ 13<j= ^je5e5TWRn^ s}V�9 R 9 ^ s��,cd<v9WV57t1 e!T;R 4!cd<[6Lz



� . '%0 ( �4"����4
 ( "��!��� �%(*�&��
 7
576�� ; � � � 9 K A 
�A O��

3 <>1 e 7:9;< ^ c R 9 RjQ <�� RUT 9�1#9 R �n<[< e 9;V5<�9;< T 687di R c R ZU@©s R i|137t139;<[i,9#7:i�9WV57t1�9;V5<j137t1y�{9;V!< T <
^jT <�s ^ 1_<j1�9WV ^ 9"��<#V ^ mn<X9 R8T <j1 RfT 9v9 R 2|137di5Z-=,7 �N< T <�iY9l9;< T 6-1 QSRUT 9;V5<�1 ^ 68<X68< ^ i!7di5Z!z
��V TWR 25ZfV R 2!9�9WV5<-�`V R c:<89;V5<>1_7t1y�§��<82�1_<-9;V5<q9;< T 6-1 ')( (*"%�&+$� ( � �  �'�"%�&'�+4����^ i|= ����� �4
��
���&��
 7:iY9W< T s}V ^ i5ZU< ^ 45cd@«z���V!<j1_<89WV T <�<�9W< T 6-1"1 R 2!i|=�6 RfT <�i ^ 9W2 T}^ c�7di09;V!<8s R iY9W<��,9 RjQ
= ^ 9 ^ 4 ^ 13<n��7:i QSRUT 6 ^ 9W7 R i89;V5< RUT @ ^ i|=-s�cd2|139;< T 7di5Z T <j1 e <jsy9;7dmn<�cd@nz

576	� 
 J G 
,9 K ��A7C G H � ; H � > 9,>

��V5< T <j139 R\Q 9;V!7t1�9WV5<j137t1�7u1 RfT Z ^ i57���<j= ^ 1 QSR c:c R �l1�z©£�i�ghV ^\e 9W< T ³Y�§��<-=Y7u1;s�2|1W1#1 R 68<
T <[c ^ 9;<j=L� RfT � R i�1_7:687dc ^\Tle5T;R 45cd<[6�1�z�ghV ^je 9;< T ¶ e|R 7di,9}1 R 259�1 R 68<�i!<[�Cs T 7:9;< T 7 ^�QSRUT
Z RnR =�s�cd2�1_9;< T 7di!Z ^ i|=�<�� e c ^ 7di|1`�`VY@-9WV5<[@ ^\T <�i5<[<j=Y<>=�z��0< ^ ct1 R =Y<y�|i5<#9WV5<#6q< ^ 132 T <
<[i,9 TWRUe @ QSRUTh^ i,2568< T 7ts ^ cn= ^ 9 ^ 4 ^ 1_<«� ^ i|=�=Y7t1Ws�2|1;1¨�`VY@X7d9¨7t1 ^ 13257d9 ^ 45c:<�68< ^ 1_2 T < QSRfT 9;V!<
c:7t1_9W<j=0s T 7:9;< T 7 ^ zLghV ^je 9;< T ¸0=Y<j1Ws T 7:4�<>1 9WV5< e5TWRUe|R 13<j=�6q<[9;V R =0¥h¬�g`¢Nk�	°´¥h¬�9 TWRUe @µ�
4 ^ 1_<j=-g`¢Nk�n9;< T 7di!ZY²¨7diq=Y<[9 ^ 7dcu1�z ��V5< T < ^\T <�93� R m ^jT 7 ^ 9;7 R i|1 R\Q 9WV5< ^ cdZ RUT 7d9;V!6L�Ui ^ 68<[cd@
¥h¬�g`¢Nk� µ£�· ^ i|=�¥h¬�g`¢Nk� £_¬"�vzj��V5<[7 T s R 686 R i QST}^ 6q<[� RfT �v7u1'=Y7t1Ws�2|1;13<j= ^ i�=�9;V!<
s R 6 e c:<��Y7:93@�7u1§=Y< T 7dmn<j=�z £�i8ghV ^\e 9W< T � �U��<`� R 2!ct=#c RnR � ^ 9�1 R 68<�<�� e < T 7d6q<[iY9 ^ c T <j1325cd9�1�z
� R 9;VP1_@,iY9WV5<[9W7ts ^ i|= T < ^ c��´cd7 Q <�= ^ 9 ^�^\T <�2|1_<j= QSRfT <�� e < T 7:68<[i,9}1�z���s R 6 e|^jT 7u1 R iq9 R 9;V!<
e5T <[m,7 R 2�1�� RfT ��g`¢N£;¤"kv¥�7t1 ^ ct1 R Zf7dmn<[i'z�ghV ^\e 9W< T 5L=Y7u1;s�2�1;1_<>1�1 R 68<�687u1;s�<[c:c ^ i5< R 2�1
<[i!V ^ i|sy<[68<[i,9}1 ^\e!e cd7us ^ 45c:< R iP¥h¬�g`¢Nk�|z�ghV ^je 9;< T 7XZU7:mn<j1 ^ s R i�s�cd2|137 R i'z

a§^jT 9 R\Q 9;V!< T <j1_2!cd9 RjQ 9WV57t1�9WV5<j137t1�� ^ 1 e 2545c:7t13V5<j= R i�� "-�,�%�������&
)�!� ���� ���������������
�#
�(3�#"%
')(*�&��
')������
	,�4"#�4
1�%� ��
��H
��� ������� ������������ !�#"%$ '�
1����')(*'�� �&
�&
)� � �!�!�#"��������
�!�%$ � ³ � �¦z



� � ��� ��� � �

� � ��� ��� � � � � � � � � � 	 � ���

£¦i	9;V57u1�s�V ^\e 9W< T �h��<87:iY9 T;R =Y2�s�<P1 R 6q< e5T <�mY7 R 2|1#� RUT � T <[c ^ 9;<>= 9 RLR 2 T�e5TWR 45c:<[6Lz0£¦i
n<>s�9;7 R iP³Yz:±U�5��<�Z R 9WV T;R 25ZUV T <js�<�iY9 T <j13< ^\T s�V R i©= ^ 9 ^ 6q7di57:i5Z5z'�0<#s R mn< T 9;V!< T <js�<[i,9
T <j1_< ^jT s}V R i�s�cd2|139;< T 7di5Zl7di�n<js�9W7 R i�³Yz ³Yz ��c:9;V R 25ZUV�s�cd2�1_9;< T 7di!Z�7u1 R i5< R\Q 9;V!<�9;<>s�V5i!7t~n25<j1
7:i#= ^ 9 ^ 687:i57di5Z!��9WV57t1 e5TWR 45c:<[6�V ^ 1'4|<[<[iX1_9W2|=Y7d<>= 4,@ e < Rfe cd< QST;R 6�=Y7 ��< T <[i,9'=Y7u1;s�7 e cd7:i5<j1yz
�0< QSR s�2|1 R i�6q<[9;V R =!1 e5T;Rfe�R 1_<j=-4Y@q9;V5<X= ^ 9 ^ 4 ^ 1_< T <j13< ^\T s�VPs R 686�25i57d9´@nz

� 6�5 DF<HGI< J 9 K 9 KPO

�0<#Zf7dmn< ^ 4 T 7:< Q T <[m,7d<[� R iP9;V5< T <j1_< ^jT s}V R\Q = ^ 9 ^ 6q7di57:i5Z5z ] 7di57:i5Z ^ 1;1 R s�7 ^ 9;7 R i T 25cd<j1
7u1 R i5< RjQ 9;V5<PV R 9W9;<j139�9 RUe 7us[1�7diª9WV5<���<[ct= R\Q = ^ 9 ^ 687di!7di5Z!z o < T <-��<-<�� e c ^ 7di	9;V!<
68< ^ i57:i5Z R\Q 9;V5< ^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1 ^ i|=�7d9}1�m ^\T 7 ^ 9W7 R i�1�� ^ 1#��<�cdc ^ 1X1 R 6q< T 25c:<j1#s R iY�
9 ^ 7di!7di5Z�i,2568< T 7ts ^ c ^ 9;9 T 7:45259;<>1�z§�0<�7:iY9 T;R =Y2�s�<v9;V!< Q´^ 6 R 2�1 � e5T 7 RUT 7 � ±�� ^ c:Z RUT 7d9WV56 QSRUT
687:i57di!Zv457di ^\T @ ^ 1W1 R s�7 ^ 9W7 R i T 25cd<j1y� ^ i|= ^ m ^jT 7 ^ 9;7 R i RjQ ^ 1;1 R s�7 ^ 9;7 R i T 25c:<�9WV ^ 9�7di|s RUT;e|R �
T�^ 9;<>1 ^ 1_9 ^ 9W7t1_9W7ts ^ c�68< ^ 1_2 T <ls RfT;T <�c ^ 9W7 R i'z � Q 9;< T 9WV ^ 9��Y��<v6 R mn<`9 R 1_9;2�=Y@�7:6 e c:7ts ^ 9;7 R i
T 25cd<j1yz8£¦6 e c:7ts ^ 9;7 R i T 25cd<qs}V ^ i5Zf<j1�9WV5<q=Y<��|i57:9;7 R i R\Ql^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1v9 R Zf7dmn<�6 RfT <
	 68< ^ i!7di5Z Q 25c�
 T 25cd<j1yz

	



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � �

%+
�	
�	 � ���� ���������! #"�� ' ��03� �" 2 ������� � .1�!������ +" �

]�R 1_9 R\Q 9;V!< T <js�<�iY9 T <j1_< ^\T s}V R i ^ 1;1 R s�7 ^ 9;7 R i T 2!cd<j1`V ^ mn<�<��,9;<[i|=,<j= RfT 6 R =Y7��|<>=�9;V!<
=Y<y�|i57d9W7 R i R\Q¡^ 1;1 R s�7 ^ 9;7 R i T 2!cd<j1`9 R 7:iY9 T;R =Y2�s�<�i5<[��93@ e <>1 RjQhT 25c:<j1�z � e!T 7 RfT 7 � ± �'7t1`9;V!<
s�c ^ 1W1_7ts ^ c ^ c:Z RfT 7d9WV56 QSRfT 687di57:i5Z ^ 1;1 R s�7 ^ 9;7 R i T 25cd<j1yz

��� " � ����� �+��� �  -%(�+���-� � '

��V5< e5TWR 45c:<[6 R\Q 6q7di57:i5Z ^ 1;1 R s�7 ^ 9;7 R i T 2!cd<j1`7t1�� T 1_9v7:iY9 T;R =Y2|sy<j=�7di � ¶ �¦z���V5< RUT 7dZU7:i ^ c
QSRfT 6 R\Q�^ 1;1 R s�7 ^ 9;7 R i T 25cd<>1`s R i|137t139}1 RjQ 457di ^\T @ ^ 9;9 T 7d452!9;<j1 R i5c:@nz`¬�<���< T 139;2|=Y7:<j1 R\Q 9;<�i
<��,9;<�i|=ª9;V5< ^ 1;1 R s�7 ^ 9;7 R i T 25cd<>1�9 R s R i,9 ^ 7:i�i R i,�¦457:i ^\T @ ^ 9W9 T 7:45259W<j1��l1 R 9WV5< RUT 7dZU7:i ^ c
^ 1;1 R sy7 ^ 9W7 R i T 2!cd<�7t1 ^ ct1 R �Yi R �`i ^ 1#457di ^\T @ ^ 1W1 R s�7 ^ 9W7 R i T 25c:<nz���i�<�� ^ 6 e cd< R\Q 132|s}V
T 25cd<X7t1`ZU7dmn<�i ^ 9Xn<js�9W7 R i�±Uz:±Uz ¸!zv��< QSRfT <�9;V!<�7di,9 T;R =,2|s�9;7 R i R\Q 9;V5< � e5T 7 RUT 7 ^ c:Z RUT 7d9WV56L�
93� RPR 9WV5< T�^ c:Z RfT 7d9WV56-1 �v£; � ¶ � ^ i|=ª,¥h� ] � ³j¸ � ^\T <87di,9 TWR =Y2|s�<>= QSRUT 9WV57t1 e5T;R 45cd<[6©�
452!9�9WV5<[@ ^\T <Xi R 9 ^ 1�<yw-s�7:<[i,9 ^ 1 � e5T 7 RUT 7´z

��V5< QSRUT 6 ^ c 1_9 ^ 9;<�68<[i,9 RjQ 9;V!< e5T;R 45cd<[6 7di � ¶ �§7u1 ^ 1 QSR c:c R �l1�z���V5< � e5T 7 RUT 7 ^ c:Z R �
T 7d9;V!6 1_V ^jT <j1#9WV5<-1 ^ 68<q1_<[9W9;7di!Z5zL¢|<[9���4|< ^ 13<[9 RjQ cd7d9W< T}^ ct1y�§s ^ cdcd<>= 7:9;<[6-1yz�¢|<[9
	
4|< ^ 1_<[9 R\Q 9 T�^ i|1 ^ s�9W7 R i�1��h�`V5< T <-< ^ s�V�9 T}^ i|1 ^ s�9;7 R i�� 7t1 ^ 13<[9 R\Q 7d9W<[6-1v132|s}V�9WV ^ 9
����lz �"1;1 R sy7 ^ 9W<j=��`7d9WVL< ^ s}V�9 T}^ i|1 ^ s�9;7 R iL7t1 ^ 25i57u~µ25<X7t=Y<�iY9W7��|< T �|s ^ c:cd<j=87:9}1������qz
�0<�1 ^ @�9;V ^ 9 ^ 9 T}^ i�1 ^ sy9;7 R i���s R iY9 ^ 7:i|1 ��� ^ 1_<�9 R\Q 1 R 68<l7d9W<[6-1{7:i��l�Y7 Q �����z
�li
^ 1;1 R sy7 ^ 9W7 R i T 2!cd<v7u1 ^ i-7:6 e cd7us ^ 9W7 R i R\Q 9;V5< QSRfT 6 � � ���5�`V!< T < �����!� �����!� ^ i|=
��� �����5z ��V5< T 25cd< � � ��V ^ 1§1_2 e!e�RfT 9! �7:i#9WV5<h9 T}^ i|1 ^ s�9;7 R i�13<[9"	 7 Q  $# RjQ 9 T�^ i|1¦�
^ s�9;7 R i|1�7:i%	Cs R i,9 ^ 7di �'& ��zh£�9�1�s R iY�N=Y<�i|s�<v7u1(  ���*)!�,+ ° �-& �?²/.0  ���1) �,+ ° �0²}z`��V!<
9 ^ 1_��7u1§9 R =Y7t1Ws R mn< Th^ cdc T 25cd<j1¨�`7d9;Vq1_2 e5e|RUT 9 ^ i|=�s R iY�N=Y<[i�s�<�< �5s�<�<j=Y7di!Z�9WV5< e5T <>=Y<��|i5<>=
9WV T <j13V R cu=51�z

��V5< e5TWR 45c:<[6 RjQ 6q7di57:i5Z ^ 1;1 R sy7 ^ 9W7 R i T 25cd<j1¨s ^ i#4|<`=Y7:mY7u=Y<j=v7di,9 R 93� R 1_254 e5T;R 45cd<[6�1�z

±fz � 7di|= ^ c:c#13<[9}1 RjQ 7d9;<�6 ° 7:9;<[6�1_<[9�1�²X9;V ^ 9�V ^ mn<09 T}^ i|1 ^ s�9;7 R i�132 e5e|RUT 9 ^ 4 R mn< ^
e!T <j=Y<y�|i5<j=�9WV T <j13V R cu=Ls ^ c:cd<j=-687di!7d6�256I132 e5e|RUT 9[z���V!<j1_<�7:9;<[6-1 ^\T <��Yi R �`i ^ 1



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ± 
� %(�+� � � � ' � � . � e5T 7 RUT 7
� �������	��
��������������	����������� �
! "$#%�'&$()�*!)�+�-,/.0�21�435�6()7*7*8:9)#<;)�����=
> ? , �@
A)�B��# ���C����	=D&$� ,/.E� 8��)FFHG:��IKJ	
L= 9)��96
M�����
N "$#%��
O�P�D�Q��
= �R
OJ�����# =<SUTWVX9)#Y;)���L�Z=
[ ?:\]�^�R_); �����O&`?�,Oa�S�8��)FF�b:
L= 9)��96
M���'J�#%=L�R
O��= ��9c�Z=dS
e "f# ��
O�P�EJ	
= 9)�P96
O�����*g*T<?:\]9)#
h gOijJ�#%_)=L�R7*7��
k �	= 9
l �m,n�X�Og�Td?�,Yo)gOipJ�#%_)=�*qr����= �R_)As�
�	tr�	= 9
��vu*= ��I��	�:�@w , �m, �

� � % 1���" � ��. ¯h��V!< � e5T 7 RUT 7 ��cdZ RUT 7d9;V!6Lz

c ^\T ZU<�7d9W<[6-1_<�9}1�z
³,z�k"1_<�9;V!<�c ^\T ZU<�7d9W<[6 1_<[9�1 9 R ZU<�i5< T}^ 9;<�9;V5< ^ 1;1 R s�7 ^ 9;7 R i T 2!cd<j1yz#��V5< T 25cd<>1�6�2�1_9
V ^ mn< ^ s R iY��=Y<[i|s�<`c:<[mn<[c ^ 4 R mn< ^ i R 9WV5< T§e5T <j=Y<���i5<j=#9;V T <j13V R cu=�s ^ c:cd<j=�687di57:6�256
s R i Q < T <[i|s�<«z

n9W< e ³�7u1�139 T�^ 7dZfVY9 QSRUT � ^\T = ^ i|=ª9 T 7dm,7 ^ c`7:iª9W< T 6-1 R\Q s R 6 e 2!9 ^ 9W7 R i ^ cl9;7:68<nz��0<
QSR s�2�1 R i «9;< e ±fz���V!< � e5T 7 RUT 7 ^ cdZ RfT 7:9;V56 QSRfT 1 R cdm,7di5Z8n9W< e ±v7u1�ZU7dmn<�i�7:i � 7dZU2 T <�³,zd±Uz
� e!T 7 RfT 7�7t1 ^ i	7d9;< T}^ 9W7dmn< ^ c:Z RUT 7d9WV56LzP��V5<8� T 139 e|^ 1W1�1_7d6 e cd@©1;s ^ i|1?9WV5<-= ^ 9 ^ 4 ^ 13<�9 R
�|i�=?9WV5<�c ^\T ZU<�±��´7d9W<[6-13<[9}1�°�x � ²}z§£¦i ^ iY@�13254|1_<>~µ25<�iY9 e�^ 1;1�y��n9;V5< ^je5T 7 RUT 7��´ZU<[i Q 25i|s�9W7 R i
7u1�7di,m R cdmn<>=#9 R ZU<�i5< T}^ 9;<�9;V!<�s ^ i�=Y7t= ^ 9;<�7d9W<[6-13<[9}1 � , 2|1_7:i5Z�9;V5<�c ^\T Zf<�7d9;<�6-1_<[9�1 R\Q 9;V!<
e5T <[m,7 R 2�1 e|^ 1;1<x ,/.E� z"��V5< ^\e!T 7 RfT 7x�¦Zf<[i Q 25i�s�9;7 R iLV ^ 1 ^v®;R 7:i ^ i|= e5T 2!i5<�139;< e z"£¦i�9;V!<
®;R 7diP1_9W< e �zx ,/.E� 1_<[c Q � ®;R 7di|1�9 R?QSRfT 6 � , ¯

���2� "$� � � �+��� � ,
� "$ "$��� � $�{ + �O| � % � $P{ + �}|�~ % $ $ $ % � $P{ + �}| , %���$P{ + �}| ,
� ���+' x ,/.E� � �zx ,/.E� �� � "*��" � $�{ + �O| � ����$P{ + �}| � % $ $ $ % � $P{ + �}| ,/. ~ ����$P{ + �}| ,/. ~ %

� $�{ + �O| ,�.E��� ��$P{ + �}| ,/.E�

£¦i�9;V5< e5T 2!i5<01_9W< e � ^ c:c�yµ�´7d9W<[6-13<[9}1#V ^ m,7di5Z ^ °�y��+±\²S�313254|1_<�9�i R 987:i�x ,�.E� ^\T <
=Y<�cd<[9W<j=�z



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ±f±
��V5< Q 25i|s�9W7 R i813254|1_<�9[° � , % + ² T <[9;2 T i|1 ^ c:c59;V5<"s ^ i|=Y7t= ^ 9;<l7d9W<[6-13<[9}1's R iY9 ^ 7:i5<j=�7di�9;V!<

9 T}^ i�1 ^ sy9;7 R i + z���V5<©1_254|13<[9 Q 25i�s�9;7 R i�s ^ i�4|<�7:6 e cd<�6�<[i,9;<�=�<�w�s�7:<[iY9Wcd@L4,@�1_9 RfT 7:i5Z
9WV5<�s ^ i|=Y7u= ^ 9W<#7d9W<[6-13<[9}1 � , 7di ^ V ^ 1_V,�¦9 T <[< ^ i|=�9 T}^ mn< T 137di5Z�9;V!<�V ^ 1_V,�¦9 T <[<��`V5<�i�9;V!<
13254|1_<�9 Q 25i�s�9;7 R i-7t1�7:iYm R cdmn<j=�z

��V5< � e5T 7 RUT 7 ^ cdZ RUT 7d9;V!6 7u1�13V R �`iL9 R�R 259 e < T_QSRfT 6 �"£� ^ i|=�,¥h� ] z���� R 137d687:c ^jT
^ cdZ RfT 7:9;V56 � e5T 7 RfT 7t��7u= ^ i|= � e5T 7 RUT 7 o @,4 T 7u= ^\T < ^ ct1 R0e5TWRUe|R 13<j=ª7di � ± �´z � e5T 7 RUT 7u��7t=
V ^ 1#4|<[9;9W< T�e < T_QSRUT 6 ^ i�s�< ^ 9#V57:ZUV5< T�e�^ 1;13<j1�z � e5T 7 RUT 7 o @,4 T 7u=Ls R 6�457:i5<j1 � e!T 7 RfT 7 ^ i|=
� e!T 7 RfT 7u��7t=�z�£¦9`2|1_<j1 � e5T 7 RfT 7 ^ 9l< ^jT cd7:< T`e|^ 1;1_<>1 ^ i|=�13�`7d9}s}V5<j1`9 R � e5T 7 RfT 7t��7u= ^ 9lc ^ 9;< T
e|^ 1;13<j1�z

� "*��"*���� ���� � ��% �� � ��� ���*�����+�
�1� �"*� ��� � �+��� "$ ��*�����0�

� � �,7t=Y<[i,9;7x�|<j1 ^�e!T;R 4!cd<[6 R i�9WV5< RfT 7:ZU7di ^ c!=Y<��|i57:9;7 R i RjQ ^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1 ^ i|= e5TWRUe|R 13<j1
9WV5<`2|1_< R\Q s RfT;T <�c ^ 9W7 R i�7di T 25cd<�687di!7di5Z!z'��V5<[@ ^ ct1 R ZU<�i5< T}^ cd7 �[<h9;V5< ^ 1;1 R sy7 ^ 9W7 R i T 25c:<j1{9 R
s R i|1_7u=Y< T 4 R 9WV�9WV5< e5T <j1_<[i�s�< ^ i�= ^ 4�1_<[i|sy< R\Q 7:9;<[6�1�z¨��V5<[@�68< ^ 1_2 T <v9;V5<X137dZUi!7��Ns ^ i|s�<
RjQ ^ 1;1 R s�7 ^ 9;7 R i-mY7 ^ 9WV5<�� ~ �´9;<>1_9 QSRfT s RfT;T <[c ^ 9;7 R i QST;R 6Cs�c ^ 1;137ts ^ c�139 ^ 9;7t139;7us[1�z�g RfT;T <�c ^ 9W7 R i
7u1�2 e � ^\T =�s�c R 1_<>=�7:i89;V!<�7:9;<[6�1_<[9hc ^ 9;9W7ts�<n�,�`V57ts}V-ZU7:mn<j1¡2|1 ^ 2|13< Q 25c e5T 25i57di!Z8s T 7d9W< T 7 ^ z

o < T <v7t1 ^ i-<�� ^ 6 e cd<`7dc:cd2|139 T�^ 9;7:i5Z#9WV5< e5TWR 45c:<[6 R\Q 9;V!< RfT 7:ZU7di ^ c'=,<��|i57:9;7 R i R\Q ^ 1;1 R �
s�7 ^ 9W7 R i T 25c:<j1 QST;R 6 � � �´z`£¦i-9;V5< QSR cdc R �`7di5Z�9 ^ 45c:<n� TWR �l1 + ^ i|=��+ T < e5T <>1_<[i,9�452!@Y7:i5Z ^ i|=
i R 9�452!@Y7:i5Z�9;< ^vT <>1 e <js�9W7dmn<[c:@nz§n7d687:c ^jT cd@f�fs R c:2568i|1�� ^ i|= �� T < e5T <>1_<[i,9§4525@,7di!Z ^ i�=?i R 9
452!@Y7:i5Z�s R �N<[< T <j1 e <js�9;7:mn<[cd@«z

� �� 	 � )�


+ ³� � ³ �
�+ 7  � 7 �

	 � )!� �� ±� ±��

��V5<-132 e5e|RUT 9 RjQ 9;V5< T 25c:< +�� ��7t1 Yz ³Y�{�`V!7ts}V�7u1 Q´^ 7 T cd@LV57:ZUV'zq��V5<-s R iY�N=Y<[i�s�<n�
� � �� + � � �$ 	,�U7t1 ~µ257:9;<`V57:ZUV�9 RnR z���V5< T < QSRUT <«�U��<`6 ^ @�s R i|s�c:2|=Y<`9WV ^ 9h9;V!7t1 T 25cd<`7u1{m ^ cd7u=�z



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ±�³
o�R ��<�mn< T �h137di|s�<q9;V5< ^Le5T 7 RUT 7 e!T;R 4 ^ 457:cd7d93@09;V ^ 9 ^ sy2|1_9 R 68< T 4525@!1�s R �N<[<-7t1 ,z �Y�

^ s�2�1_9 R 68< T �`V R 7t1#�,i R �`i�9 R 4525@09;< ^ 7t1 ^ s�9;2 ^ cdc:@�cd<>1;1�c:7d�n<[c:@�9 R 4525@	s R �N<[<89;V ^ i
9WV5<�ZU<[i!< T}^ c e|Rfe 25c ^ 9;7 R i'z���@Ps ^ cus�25c ^ 9;7:i5Z89WV5<�s RUTWT <[c ^ 9W7 R i � � + � � ���«° � � + ��� � � � � ² �
�$ ³��«° �$ ³ � � �$ �µ² � �$ 	�� � ±f�¡��<8�Yi R �C9;V!< T <87u1 ^ s�9W2 ^ c:cd@ ^ i5<[Z ^ 9;7:mn<-s RfT;T <�c ^ 9W7 R i
4|<[93��<�<[i + ^ i|= �jzh��V5< T 25c:< +�� �v7t1�687u1_cd< ^ =Y7:i5Z5z

��V5<�1 R cd259W7 R i�9 R 9;V57u1 e5T;R 45cd<�6�7u1�9 R <[6 e c R @`9;V5< � ~ �´9;<j139 QSRUT s RfT;T <[c ^ 9;7 R iv7diXs�c ^ 1W1_7ts ^ c
139 ^ 9W7t139;7ts�1�zh��V5<l9;<j139h7t1hs ^\e�^ 45c:< QSRfT 9;<>1_9;7:i5Z�4 R 9;V e�R 1_7:9;7dmn< ^ i|=�i5<�Z ^ 9W7dmn<"s RUTWT <[c ^ 9W7 R i�1�z
��< QSRfT <P9;V5<L7:iY9 T;R =Y2|sy9;7 R i R\Q 9;V!< ���D{ ~ �¦9W<j1_9�����<Lc RnR � ^ 9-9WV5< e5TWRnR\Q�R i�9;V5<©s�c R 1_2 T <
e5TWRUe < T 9_@ R\Q s RfT;T <[c ^ 9;<j=�7:9;<[6�1�z

¢|<[9 � ° � ² 4�<�9;V!< e5T;R 4 ^ 457:cd7:9_@P9;V ^ 9�<[mn<[i,9 � R s[sy2 T 1 ^ i�= � ° �� ² ��±�� � ° � ²`4|<
9WV5< e5T;R 4 ^ 4!7dcd7:93@�9WV ^ 9�<[mn<�iY9 � = R <>1 i R 9 R s[sy2 T z���<�� ^ i,9v9 R 1_V R ��9WV ^ 9�7 Q�^ i,@�93� R
7:9;<[6-1 ^\T <�s RUTWT <[c ^ 9W<j=��|9;V5<q1_2 e < T 1_<[9 R\Q 9WV5<�7d9W<[6-1�6�2|1_9 ^ cu1 R 4|<�s RUTWT <[c ^ 9W<j=�z o <[i|s�<«�
s RfT;T <[c ^ 9;7 R i�7u1 ��0 � '�"-�7�4� �!�,��� 7di�9;V5<l7d9W<[6-13<[9{c ^ 9W9;7tsy<nz§��V5< e5TWRnR\Q 7t1§4Y@�s R i,9 T}^ =Y7tsy9;7 R i'z

� ����� � «2 e5e|R 13< � ^ i|= � ^jT <Xs RfT;T <�c ^ 9W<j=845259 � � � ^ i�= �+^jT <�i R 9[z

� ° � � ² � � ° � � � ²	� � ° � � �� ²
� � ° � ² � ° � ² � ° � ²
� � ° � ² � ° � ² � ° �� ²
� � ° � ² � ° � ²

�0<�s ^ i0=Y< T 7dmn<X1_7:687dc ^\T¡QSRfT 6�25c ^ < QSRUT � ° � �� ²}� � ° �� � ² ^ i|= � ° �� �� ²�zl��V5<[@-7d6 e cd@ �
^ i|=�� ^\T <�7:i|=Y< e <[i�=Y<[i,9[�Y�`V!7ts}V�7u1 ^ s R i,9 T�^ =Y7us�9;7 R i'z��

��<js ^ 2|1_< RjQ 9;V5<©s�c R 1_2 T < e5T;Rfe < T 93@n�`9;V5<L7:9;<[6�1_<[9�1 R\Q 7di,9;< T <j1_9 QSRfT 6 ^ +���"����4" 7:i
9WV5<-7d9;<�6-1_<[9�c ^ 9;9W7ts�<«z	��V57t1#4 RUT =Y< T <[i|s R =,<j1 ^ cdc`9WV5<-2|1_< Q 2!c`7di QSRfT 6 ^ 9;7 R i ^ 4 R 25989;V!<
7:iY9W< T <j139;7:i5Z-7d9;<�6-1_<[9�1�z-��V5< ^ cdZ RUT 7d9;V!6 R i � � ��2|1_<j1�9;V57u1�s�c R 1_2 T < e!T;RUe < T 93@�9 RLe5T 25i!<
^ � ^ @�9;V5<"7d9;<�6-1_<[9�1 ^ 4 R mn<v9WV5<v4 RUT =Y< T 7di�9;V!<v7d9W<[6-1_<�9§c ^ 9;9;7us�< ^ 1�9;V!<[@8= R i R 9 e5T;R m,7t=Y<
<��,9 T�^ 7di QSRfT 6 ^ 9;7 R i'z���V5< ^ cdZ RUT 7:9;V56/7u1v4 ^ 13<j= R i � e5T 7 RUT 7 45259 T < e c ^ sy<j1�9;V!<�9W<j1_9 QSRUT



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ±�¶
s R iY�N=Y<�i|s�<#�`7:9;V ^ � ~ �´9;<j139 QSRfT s RUT;T <[c ^ 9;7 R i ^ i|= ^ =5=51�9WV5< e!T 25i57:i5Zqs T 7:9;< T 7 ^ QSTWR 6 9;V!<
4 RUT =Y< Tle5T;Rfe < T 93@nz

o < T <���<�7:iY9 T;R =Y2�s�<�9WV5< � ~ �¦9W<j1_9 QSRUT 7:i|=Y< e <[i�=Y<[i|s�<«zb¢|<�9 ��� � { � � $ $ $��6{ ,�� 4|< ^ 1_<[9
RjQ y�7:9;<[6�1�z¨£ Q ��<�V ^ mn< ^ 13< T 7:<j1 RjQ " 9 T 7 ^ cu1��,��<�=Y<�i R 9W<v9;V5<�i,256�4�< T§R\Q 9;7:68<j1§7d9W<[6 {��
R s[sy2 T 1 ^ 1 ��� °�{ � ²}z�¢|<�9���4|< � { � % �{ � � � $ $ $ � � { , % �{ , � ^ i�= � � � � $ $ $ � ,
	 ��z���7u1¡9;V!<
13<[9 R\Qb^ c:c e|R 1W1_7d4!cd<�9 T�^ i|1 ^ s�9W7 R i-m ^ c:25<j1y�Y�`V57us�V QSRfT 6-1 ^ yµ��=Y7d68<�i|1_7 R i ^ c�9 ^ 45cd< s ^ c:cd<j= ^
����
�(*�&
)���#
��$ ( '�+4��� z`��V5<�m ^ c:25< � =Y<�i R 9W<j1 ^ �%����� 7:i���z�¢|<[9 � ° � ² =Y<[i R 9;<�9;V5<�i,256�4�< T
RjQ 9 T}^ i|1 ^ s�9;7 R i|1 Q´^ cdc:7di5Z�7di,9 R s�<�cdc � zl��V5<�<�� e <>s�9 ^ 9;7 R i� � { � �¨7t1ls ^ cts�25c ^ 9W<j=825i|=Y< T 9;V!<
^ 1;1_2!6 e 9;7 R i R\Q 7di|=Y< e <�i|=Y<[i|sy<nz§��V,2|1��

� � {�� �-� � � °�{��y² QSRfTl^ 137di5Zfcd<�7d9W<[6
� � �{�� �-� " � � � °�{��y²
� � � �-� " ��� � � � ��� " � $ $ $ ��� � � , ��� "

��V5<[iP��<�s ^ iLs ^ ctsy25c ^ 9;<v9WV5< � ~ 1_9 ^ 9;7u1_9W7tsU¯

�
~
���
�����

° � ° � ²���� � � � ² ~
� � � �

£ QN^ c:c5m ^\T 7 ^ 4!cd<j1'��< T < T < ^ c:cd@v7:i|=Y< e <[i|=,<[iY9��\9WV5< � ~ m ^ c:25<`� R 25ct=�4|< Yzh£ Q 7d9¨7t1'V57:ZUV5< T
9WV ^ i ^ s�2!9 R �Pm ^ c:25<n�U�`V!7ts}V8s ^ i�4|< R 459 ^ 7:i5<j= QST;R 6 ^ � ~ =Y7u1_9 T 7d4!259;7 R i�9 ^ 45cd<lZU7:mn<[i�9;V!<
T <j~µ2!7 T <>=81_7:ZUi57x�Ns ^ i�s�<n�Y9WV5<[iP��<v� R 25cu= T < ® <js�9�9WV5<�7di|=,< e <[i|=Y<[i�s�< ^ 1W1_256 e 9;7 R i'z

��V ^ 9 e�^\e < TX^ cu1 R-e5T;Rfe|R 1_<>1�9;V!<�68< ^ 132 T < RjQ 7di,9;< T <j139[z���V5<�7:iY9W< T <j139 RjQ � ^ i|= �

7u1`=Y<��|i5<>= ^ 1

� � � � � �
� � � � � � � �

£¦iY9W< T <>1_9 ^ cdc R �l1�9;V5<�=,<[9;<jsy9;7 R i RjQ i!<[Z ^ 9;7dmn<�s RUTWT <[c ^ 9W7 R i z�� R 7dc:cd2|139 T�^ 9;<X9;V57u1��'s R iY�



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ±y¸
137t=Y< Tl^ i�<�� ^ 6 e cd<l�`7d9WV�9WV5< QSR c:c R �`7di5Z�7:iY9W< T <>1_9�m ^ cd25<j1yz

{ ~ �{ ~

{ � ±Uz �7 Yz ¸U¸
�{ � Yz 	 � ±Uz �Y±

��V5< s�<[cdc �{ � �{ ~ V ^ 1¨9;V5<h6 R 1_9¨<��Y9 T <[6q<{7:iY9W< T <j139[�[7:i|=Y7ts ^ 9;7:i5Z`i R 9§V ^ mY7:i5Z`9;V!< e5TWRUe < T 93@
RjQ { ~ 7t1�s RUTWT <[c ^ 9W<j=��`7d9;V�i R 98V ^ m,7di5Z09;V!< e5TWRUe < T 93@ R\Q { � z���V57u1?�,7di�= R\Q i5<�Z ^ 9W7dmn<
^ 1;1 R sy7 ^ 9W7 R iL7t1�i R 9`2|1_2 ^ cdc:@8687di!<j=�7di-9WV5<Xs�c ^ 1;1_7us ^ c QST}^ 68<[� RfT �Nz

��V5<�<�� e < T 7:68<[i,9§7di-9;V ^ 9 e|^je < T 1_V R �l1`9;V5<�2|13< RjQ s RUT;T <[c ^ 9;7 R i8Zf7dmn<j1h6 RUT <v68< ^ iY�
7:i5Z Q 25c T 25c:<j1 ^ i|=89;V5<"i5<[� e5T 25i57di!Z�s T 7d9;< T 7 ^ s ^ 2|1_<>1 ^ i-7d6 e!T;R mn<[6�<�i,9{7:i e < T_QSRfT 6 ^ i|s�<
4,@ T <>=Y2|s�7:i5Z�9;V5<�i,256�4�< T¡RjQ s ^ i|=Y7t= ^ 9;<�7:9;<[6-13<[9}1yz

/ ' �2 �� � �$��� �+� � 12 �"*�

��V5<`7:i|1_2,w-s�7:<[i|s�@ R\Q 9;V5<`6q< ^ 132 T <j1�2�1_<j=#7:i ^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1 7u1{7t=,<[iY9W7��|<>= 4,@ � ±  �¦z¨£¦i
9WV ^ 9 e�^\e < T � ^ i5<���68< ^ 1_2 T <n� ����
 ��&�%(*�&��
 7t1 e5TWRUe|R 13<j= ^ 1 ^lT < e c ^ s�<�68<[i,9 RjQ s R iY�N=Y<[i�s�<nz
��V5< T 25cd<j1�6q< ^ 132 T <j=�7diPs R i,m,7ts�9W7 R iq7t1`s ^ cdcd<>= ���	0 � �&��')(*�&��
 "������-� z

��V5<�=Y<��|i57:9;7 R i RjQ s R i,m,7ts�9W7 R i QSRUT � � � 7t1

� ° � ² � ° �
� ² � � ° � % �

� ² $

��V5<X68< ^ 132 T <"V ^ 1`9;V5< QSR cdc R �`7:i5Z ^ =Ym ^ i,9 ^ Zf<j1�¯

� £¦9l= R <>1�i R 9�V ^ mn<"9;V5<4� ^ � RjQ s R iY�N=Y<�i|s�< ^ 1`68<[i,9;7 R i5<j=�7di � � �¦z
�
�#
�( �4"#�-�4( 7u1 R i5c:@ ^ 6q< ^ 132 T < RjQ =Y< e�^\T 9W2 T < QSTWR 6 7di|=,< e <[i|=Y<[i�s�<nz�£¦9�= R <>1?i R 9
6q< ^ 132 T <�7d6 e c:7ts ^ 9;7 R iX1_7:i|s�<`7d9�1§=Y<���i57d9W7 R i � � ° � % � ² � � ° � ² � ° � ²��U7t1§s R 6 e c:<[9;<�cd@
13@Y6q68<[9 T 7ts ^ c´z{g R i,mY7us�9;7 R iP= R <j1`i R 9�V ^ mn<v9WV57t1 e!T;R 4!cd<[6Lz



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ± �
�
� RfT8T 25c:<j1��`V57us�V�V R cu=�±   # R\Q 9;7:68<n�h9;V5< T 25cd<j1�V ^ mn<�9;V!<LV57dZfV5<j1_9 e�R 1;137d45c:<
s R i,mY7us�9;7 R iLm ^ c:25< R\Q ��z�«2|s�V T 25cd<>1�6 ^ @�V ^ mn< ^ i�7:iY9W< T <j139�m ^ cd25< R i5c:@01_c:7dZUV,9
c ^\T ZU< T 9WV ^ i�±Uz

%+
�	
�% � ' ��03� �� #"�������" ��"*)�� '4)*0�. ������� � � � . ��� '#��03�

��V5<©1_9W2|=Y7d<>1 R i ^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1 QSR s�2|1 R i ^ = ^ 9 ^ 4 ^ 1_< RjQ 457di ^jT @ RUT s ^ 9;<[Z RUT 7us ^ c
^ 9;9 T 7d452!9;<j1yz � ³�5�`±�	5�`±�� � ^\T < ^ 6 R i5Z09;V!<�< ^\T c:7d<j139�� RfT � R i�<��Y9W<[i|=Y7:i5Z ^ 1;1 R s�7 ^ 9;7 R i
T 25cd<j1�9 R s R i,9 ^ 7di�i,2568< T 7ts ^ c ^ 9W9 T 7d45259W<j1�z©£�i � ³� �¦�¨��<-s R i|1_7u=Y< T�^ 1;1 R s�7 ^ 9;7 R i T 25c:<j1 RjQ
9WV5< QSRUT 6

° �� ��  �" � � 	 �,² � ° �  ���� x )! �" � ���  «²

�`V57us�V-7:6 e cd7:<j1¡9WV ^ 9l4 ^ i5�Ps�2|1_9 R 68< T 1��`V R 1_<#4 ^ c ^ i|s�<j1 Q´^ c:c{7:i ^?T�^ i5Zf<%��9;<[i�=�9 R 2|13<
s ^jT =-c Rn^ i-�`7d9;V ^ V57dZfV e5T;R 4 ^ 457:cd7:9_@«z

��V57u1¡�,7di|= R\Q¨T 25cd<l7t1 R i5<���=Y7:68<[i|137 R i ^ c54|<js ^ 2|1_<"9;V5< T <vs ^ i84|< R i5cd@ R i5<"iY256q< T 7us ^ c
^ 9;9 T 7d452!9;<�7di09;V!< T 25c:<nz � QSR cdc R ���´2 e � RfT � � ±�	 �§Z R <j1 Q 2 T 9WV5< T 4,@�<��,9;<[i�=Y7di5Z�9;V!< T 25cd<
9 R 9WV5< QSR cdc R �`7di5Z QSRfT 6

°;° � #�� % �� ��� �" � � ² 	 � ² � ° �  ���� x )! �" � � �  «²

�`V57us�Vq7t1�93� R �3=Y7:68<[i|137 R i ^ c 1_7di�s�<v93� R i,2568< T 7ts ^ c ^ 9W9 T 7d45259W<j1 ^\T <�7di,m R cdmn<>=�z¨£�9`7:6 e c:7d<j1
9WV ^ 9v4 ^ i5�©s�2|1_9 R 68< T 1`�`V R 13< ^ ZU<>1 ^ i|=�4 ^ c ^ i|s�<j1 Q´^ cdc¨7di ^�e c ^ i ^jT�T <[ZU7 R i � 9W<[i|=�9 R
2|13<Xs ^\T =�c R«^ iP�`7d9;V ^ V57:ZUV e5T;R 4 ^ 457:cd7:9_@«z

�li5< ^je5e cd7us ^ 9W7 R i RjQ 9;V5<�93� R ��=Y7:68<[i|137 R i ^ c ^ 1;1 R sy7 ^ 9W7 R i T 25cd<�7t1v9WV5<-s R i|1_9 T 2|s�9W7 R i
RjQh^ =Y<js�7u1_7 R i89 T <[< � ±�� �¦zh£¦i8< ^ s�V-i R =Y< RjQ 9WV5<X=Y<js�7u1_7 R i89 T <[<n�,��<�s R i|1_7u=Y< Tl^�Q´^ 687dc:@��
RjQ Z T
	�� � T� Z 	dR i�� 	 i��;V �e c ^ i #^ ��� R s 	t^ � �� � 	 �;V ^�e|^�	:T`R\Qb^ �
� T�	���� �  ��z � RUT � 	 �L���;V 



� . '%0 ( �4" � � � "% ,�4$ ��
 � "��4 ��&���)��� ��" � ± 5
�5^ � ^ s ^ i �� � e c 	 � 	 i � R �3� R syc ^ �
�  �y¯ �5^ � ^ 	 i�� 	 �  � ^ i � �5^ � ^?R � � � 	��  ��z

��V  �  � ^�	 c ��-^ cdZ RUT
	 �;V���� QSRfT �WV  Z  i [T�^ � 	dR i QSRUT �;V  � #T
� c  � ^ i � �  s 	 � 	dR i�� T�  �
^jT� �|^ � ���R i�Z [R �  � T�� z{�  � R � c � Z 	 m "R i5c � �;V  �|^ � 	 s 	 � j^ z

� R � 	 i �R i  � � 	 �  i�� 	:R i ^ c ^ ��� R s 	t^ � 	:R i T
� c  �{�  � T ��� � 	 m 	��  �;V ��5^ � ^ 	 i  ~ ��	 �
� �e �;V ��� s}�  � � � � � $ $ $x� ��� ^ s[s RUT � 	 i5Z � R �;V  i � � �T�	 s ^ c ^ ��� T
	 ��� �  °  z Z5z ��
�� ��  �" � � � ±��  	 i �;V  � T ��� ��� s}�  �[�"±� ��� �� ��� �" � � � ³ � � 	 i �;V  �  s R i �
��� s��  ��zdz:z  �}sfz�²�¬ R �C� -R i5c � s R i�� 	�� [T�T
� c  ���`V R � �T�^ i5Z  � ^\T� s R � � 	 i ^ � 	dR i�� RjQ
s R i��  s � � 	 m  � � s��  � ��z 3  i R �  �;V  � 	 � �RjQ ��	 �
� �	 ^ i � �;V  i � � ��[TvR\Q � �!e c  � 	 i
��	 � ^ � 	 � Q�� 	 i5Z �WV �R �,®� s � 	 m  s R i � 	 � 	dR i � ���� 	 z�g R i�� 	 � [Tq^ �  ~ �� i�s -R\QXe|R 	 i � �
� , ��° 	 ,	�� � �	 % 	 ,	�� � � 	 ²}zh£������ ������ ��

� 	 ° ��� ���  �"! ��#%$ � $ $ $ � � ² � �

& �  � �'�)(�*�"!+� # � � � 	-,  � ��� /.0� �1 �  � .  �"! ��� 2������*� � �43657.0���)� � 	 � � � *�"!8� #
� 	 � � � 3�57.0���)� � 	 � � � 9�:!2� � � 	',  � ���  � ��(�(;�)� � �"! �<� =�
��� �>@?  � . ��BA C.D� � �:(�(��'�

�  ��� � � � 	 �*� E� �  � ��� � � 1;� � � � � ��� ������� � A 	 �<� � �FC. 	� � � � ��(�(;�)� � � � �/.0� �1 �  � . �>

G �"AHA  � �:,  � � � AI�:5 � 	 �  ��� 	-� � �"�B� ��� �
. 	J� � 	'� � �������> & � � 	 � (�� 	�!�� ��� 2(���� ���  � �
� � �'� � AI�=.0�K� �
�  � �"!L�� � 	'� ��� �I"#���%(*'�
)�)� �8� � � '��!�7�������&+%����"#� � �&��
�;�:�
 .M� ��� 	�� D�
��N>IO �65
� 	 ��� 	 ����P�� � 	'� ��� �"��Q.0� ��� ". �  �SR ���7��
�)(*��
 � "#� � �&��
 �M��A � � � �	 � � D� � ". � 	'� � A 	 �<� � � �
, D� � 	K.D�:�T� 	 � �	 � � � � 	', 	�� ��U>WV�	'X *� � 05 � 	 �  ��� 	-� � �"�Y�
��� �� ���  ��� � �4�"�� � 	', 	��  � 	 � � �
"Z ��	�5�� E( ��� ���;.[X  � � >]\ ��(�(;� �  ��� D��9�"�� � A^� � � � D�
	J./� �
� ��	���� �  � � � � � � >`_ 

AI� ��� � � 	 � � ��	 � � �  ��� �,a�"� �� � �:! � 	 � � � b "Z �;�"�c5 � D( �<� ����.dX  � � � � � �� ���  � � � ^!��)�
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@.0� � � 	�� D����U>kO � ��	 � �^A 
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� ��� ���� � ����� � /�� � "�"�[. � .M� �=� � � 	 � � � 	 � . *.M� � ��� D�
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�  �� 	 ��� � �=�
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 �  � � ��� *.0��� � � D�+A �  � .D�"�J. ���J� � 	 ��� ��� �� 	 � � � � .  �  � A   � �W(;� 	 � �
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�"! ��� � �=(;� 	 � � � � � � � A^�=(��:�[� �  � D� � �<;=� � �>=N�T�"�� � 	-,  � > _  � 	 � .0�
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� (;�). @? 	 � � � � � � 5 �", D���K�:(�( 	 ��� ��". � � ��� ���K�:�!A��)�B���M�6A � 	J. � 	 � � � � ��	 � �� �
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  � � E( � � � m � � 	 � � �  ���  � � 	 � � � � � 	��  � � 	�!�� � ��� � (;�).  � .0� � � ��	 � 	 ���
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. �� ���� 	 � � 	 � 	'�K�:� � � ��� �� � g� ��a( �  � 	 ���<� +A D�'��5
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�
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 F�H �GP�O�
 F`O�� _3Z
H � �����O a ] b 0hgN] i�j ]���� a ] b 0hg� i�j � �[�U>D>D>D� a ] b 0hg�Z�\)] i�j Z�\)] �[� a � b 0hg�Z�\)] i�j Z�\)] �
� P���� X[Z \)] a ]M� X[Z�\)] a �
��� �GP � a ] b c ]�� a � bdc ][� a ] b gN]�� a � b gN]<� a ] b j ]�� a � b j ]��

a ] bdc ��� a � bdc �0� a ] b g��� a � b g�0� a ] b j ��� a � b j �D�N>D>E>D�
a ] bdc Z \ ��� a � bdc Z \ �D� a ] b g�Z \ ��� a � b g�Z \ �M� a ] b j Z \ ��� a � b j Z�\ �D�
a ] bdc Z \)]"! a � bdc Z \)]

_  ���  � � 	 � .E�:� � �<� � �  �  ���  � � 	 � � !���� � _ Z A � 	J. � � �D, 8�+(��<��*�". � 	'� � 	 � � S5U m ��5
� 	 �  ��� 	'� ��� �<� � � 	 �^� � � 	 � .M� ���  � 	 � _3Z \�]D>
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��� � ". � 	', � � � � �)� > ��V l�� .�	 � �  � � � EAh.0�
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� � 	 ��� �:! � � � � (;�a. 
A � 	K. � 	 � �;� � ��j� � ���  �#�%$ ��P � � � > & �  .0�", D��� � '&�(*)/�:!2� � � � � (;�a.  Q,+ � &�(*)��
-/.10 � (*)3254 a�687 �8a 	 � 	 � �<�  !����). � 	'� � �:! �<�  ��� � ���;� �  �<� � � 	 � .0�", D�
�� �� ���  �  � �  � � 	 � � �
A � E�� 254 a�687 � a 	 � 	 � ���  � � � ��D�L�:!%( � 	 � � � �<� � � ! �:�-� 	 � � 	��  a 	 >^\ ��� � (;�a.  � A 	 �<�9� 	 �a�
.0�", D��� �  � �:�� � E� ". � �� � � � �<� � � +A 	 ��� �'�"A .0�", D��� �  � �:��8(��
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��� � e ���	� - ]�
 + 
 	 &�( )e �� ��� � e ���	� - 	 $ ]�
 + 
 � &�(*)6 U%e �
_�� � e ��� �'� � � ����� � e ����� - ]�
 + 
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�'� � � ����� � e � ��� - 	�$ ]�
 + 
 � �'� � � ��� &8(*)3U ��� � e � � �
_ *. � ��� �  ���  ,a�:���� �"!3e A � � � Q.0� �  �� ��� ��� 	 � � 	 � 	 � 	��  �/� � ��� 2�)( � 	 � �"�B. � �

(;� 	 � � >L?  � . �� Q ] i b�b�b i Q 	 ��D�'� ����� � � � � � Q 	�$ ] i b�b�b i Q + � E�'� ����� ��� > � 	 � ���  �  � �"!
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l �����! #" . � �:( �%$ �D��A $'&( )" .+* ","-���.$ (��<�)( $ � �, /$0" �"! �<�!$1" *!2 " (;�). $0" �"! � ��� & .M�/* "3�,$ �  '��� � �4&
&5$M1;�!$6���!$ .0�  7�,$ �  �=!��)� " *.2 " (;�a. $ .M�/* "3�,$ �  '��� > _ $ (����a( � "8$9� �:* "8$ ���G� 
 ��� �:�LA �! . �
�a�  '�; '� � �,$<" !����;=  '� !��a�,=9� �, � �>���!$ �)�,?i�� " �1= $ � " *�� $ �:! �<�!$ Z@*;�"�  /� ?2�:!T.M�/* "3�,$ �  '��� >Y_ $
" *�(�(;�)� �A���.$ * "8$ �"! $D�(� �<�)((? � "-���!$ = $ � " *�� $ 2(? " � �"A  '���B 7� .D� �W� � �4& � $ �C*��L(��<�)(;� "3$<&
" *!2 " (��). $ .0�/* "3�,$ �  '��� .0�  7�,$ �  �
>

D6EGF ��HAI+JLK1HAIGM N>OQP �9R�SUTVMXWYK �[Z��VS\JLK1HAI����

&A] $_^,$a`b^%$ = `bc ?ed ` . �%fC^g"h�,f 2 $jikfCc4"3 )&5$_^,$<& d f;^'`li+m * "3�,$G^% /c!nj`bm/n;fC^% /� ] =  /c9&!`<�g` =  7c 5
 7c!n >T_ $ = $Gc(�, 7fCc!$0&1"8f = $of d � ] $<"8$o 7cp� ] $A 7c5�%^,f(& * ik�, 7fCc � $ F ik /$_c4i ?@q " ] `br4$hf d i+m * "3�,$G^s" q
"3$Gc4"8 7�, 7t5 7� ? �,fVf * �,m7 /$G^s" q `<c4&�� ] $�^,$ Zu*  7^,$ = $Gc5�s"vf d rw`b^g` = $G�%$G^g" >4O i+m * "3�,$G^% /c!n9`bm7nCf 5
^% /� ] = `;"," *.= $B`>ik$G^%�g`< /c6"3$G�hf d ik^, 7�,$G^% )` d fC^'`�ikm * "8�%$G^ q `C" A $_m/mx`C"hik^% /�%$G^, #` d fC^ A ] `b�h )"
`>nCf@f(&Vikm * "8�%$G^, 7c!n>nC 7t@$Gc6`�"8$G�hf d &.`b�g` >
l cy`;&!&5 7�, /f;cl�%fe� ] $'ikm * "8�,$_^, /c.npr.^,f 2 m/$ =Vq"A $ A f * m)&>m/ X $A�%f ] `bc4&5m7$v� ] $'r!^,f 2 m/$ = f d

&5$_�,$G^ =  /c! 7c!na" *!2 "8r4`;ik$<"h� ] `<� ] `Gt@$6z,n;f@f(&Vikm * "8�,$_^, /c.n@{5| _ $B� ] $_^,$ d f;^,$Bc!$G$<&6`;&!&5 /�% /f;c
ik^% /�%$G^, #` d f;^B&5$G�%$G^ =  7c! /c.n A ]  )i ] f d � A f6i+m * "3�,$G^% /c!n d fC^1� A f6&5 � $G^%$Gc(�B"8$G�s"vf d &!`<�g`y )"
2 $G�%�,$G^_| � fC^ ��V l�� .�	 � ] $G^%$h )"}� ] $'&5$k~4c. /�, 7fCc>f d � ] $ �#�%$ ��P � � � qC� ]  #i ]  #" * "3$<&>`C"-� ] $
= $0`C" * ^,$ = $_c5�Uf d � ] $vn;f@f(&5c!$<"%"�f d `eikm * "8�%$G^, 7c!n!|L� ]  )"o )"o`p^%$<`C"3fCc4` 2 m/$�ik^, 7�,$G^% /fCc�"8 7c4ik$
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density density

XX

τ τ

(a) (b)

	�
� M�P ��� � ��� 	
� ` = r.m/$Uf d � � f &!`<�g`'"8$G�s" �  7� ] $�� * `<m(ikf<t@$G^g`<nC$ 2!* �L&5 � $_^,$Gc(�\&5$_c4"8 7�, /$0"k|

`y" *!2 "3r4`Cik$ �  /� ] = fC^%$a&5 )"3�, /c.n *  #" ] $<&Vi+m * "3�,$G^s" �  7m/m ] `Gt@$ ]  7n ] ikf<t@$G^s`bnC$ q � ] $_^,$<`;"p`
" *!2 "8rw`Cik$ �  /� ] ikm/f "8$o�,f'^g`<c4&5f = &.`b�g`'&5 #"8�,^% 2!* �, /f;c �  7m/m ] `0t@$om7f � ikf<t@$G^s`bnC$ |��'f � $Gt@$G^ q
� $ 2 $Gm7 /$Gt@$ � ] `<�vf;� ] $G^'i+^, /�%$G^, #`>`b^%$e`<m)"3fyc!$G$<&($<& |o� ] $B~4^g"3�'ik^, 7�,$G^% /fCc6� ] `b� � $a`C&.&  )"
� ] $aik^, 7�,$G^% /fCc�f d ]  7n ] &5$Gcw"8 /� ? |

��������� ">4�687� f4 6 2 � 2"!$# 6	1Y�&%- 
�(')687�)

*@* r!r4f@"8$ � $ * "3$1fCc.m ? � ] $ ikf<t@$G^g`<nC$ d f;^ = $0`C" * ^,$ = $_c@�}f d nCf@f(&5c!$0","k|,+�r!^,f 2 m/$ = iG`C"3$
 #"} /m7m * "3�,^g`<�,$<&e 7c �  /n * ^,$ � | m | l � " ] f � "-� ] $hr.^,f 2 ` 2  7m/ /� ? &5$Gc4"3 /� ?1d * c4ik�% /fCc�f d `1^g`<c4&5f =
t;`b^% )` 2 m/$.- |e� ] $>t;`<m * $>f d i+fbt@$_^g`bn;$>iG`<c 2 $>^%$Gr!^,$0"8$Gc(�,$<& 25? � ] $�`b^%$<`lf d � ] $j" ] `;&5$
r4fC^%�, 7fCc�"8 /cwik$'ikf<t@$G^g`<nC$  )"}� ] $ d ^g`;ik�, 7fCc�f d � ] $'&.`b�g` 2 `C"3$1� ] `b�- #" i+fbt@$_^,$<& 2(? � ] $'&5$Gc4"3$
* c. /�g"+| l cl� ]  )"-$ � ` = r.m/$ q<2 fC� ] iG`;"8$<" � ` � `<c4& � 2 � ] `Gt@$v� ] $1"%` = $'i+fbt@$_^g`bn;$@|
�'f � $Gt@$G^ q
� ]  )" ikfCc(�,^s`C&5 #ik�g" �  /� ] f * ^A /c(� *  /�, 7fCc q@2 $<iG` * "8$ � ] $'r4fC /c(�g"o /c6i_`C"8$ � 2 �  )" = fC^%$'ikm/f "8$Gm ?
r4`;i0/@$0&y`bc4& = fC^%$1� * `bm7 ~4$<&6`;"v`>ikm * "8�%$G^G|

�������32 "%2L4)4� I/54E7�6	2�� 2�!6%-6 9  7��')6	2��('

� ] $>� ]  /^s& ik^% /�%$G^, 7fCc6� ] `<� � $jikfCcw"8 )&($G^v #"�^%$Gm)`<�,$<&6�,fy� ] $>i+fC^,^%$Gm)`<�, 7fCc f d &5 = $_c4"8 7fCc4"+|
8 $vc.fC�,$ � ] `<� ~4c4&( /c!nj" *!2 "3r4`Ci+$<" �  7� ] nCf@f(& i+m * "3�,$G^% /c!n = ` ? c.fC� 2 $ `bm � ` ? " 2 $ ] $_m/r:9
d * m q5� $B`bm#"8f � `<c5�h� ] $B&5 = $Gc4"3 /f;c4" f d � ] $B" *.2 "8r4`;ik$B�,f 2 $aikfC^%^,$Gm#`b�%$<& |-� ] $p^%$<`C"3fCc6 )"
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� � ���� ���
� � 	�	 f����Bi�� ,����o�i�� ,o�h�j�� t� �i���f�f��&f�p=���&�(� 
A� ��� %�� � ��	 $ ��u

���-�(�Bf� *�&h�f#g$j-�� ,���Bi� %l��qo�kBtH�+�B�=���'�����'�Iu � � � %�� � ��	 $ i��Bz�i��' ,�Bf��� 3��o���g$h�i�i��Bj�k'���'�
t�k"i���k'��j&�' ��-f@kdf������A�6i h'r1�*l�h�k'f�� ��o�i��B�+���-�(�Bf� *�&h�f�k"jF ,���� ,z�k�g$�' u

	 �-p���i�� � u��8 ,o�h'l3 1��o��3z��Bi,rsh�i��)k'f�g$��h'r���o��U� ��� %�� � ��	 $ ��f����6i������F�Bi��6f��2t�k'j&���' 
h'r � u � pHk'�&f]n���o���i���f�f��&f�p@���-�(��g$�'k� ,�' 7��h@�&f�g i��'k� ,�;krs���6i5k@g$�Bi���k"�-f`z�h��&f��Bu)v�o��> \�� 
���'gBk'�� ,�3��o��!z�i���f��-f�p5z�h'l��Bi1h'r]��o��!��z�l%k'i���g$j&h  ,��i��!z�i�h�z��Bi��*.q�� f��6p�j&�-p��-��j&�3k'f��=�(h  ,�
z�i���f��-f�p(�� 3��h�f��q��.)�Bf���i�h�z�.Hu �  ��%�&f�g i��'k� ,�' nA��o��qg$j-�� ,���Bi� 3k"i��5����z�i��' � *�'� �-f�o��-p�o��Bi
���-�(�Bf� *�&h�f�k"j� ,���: ,z�k�g$�' $n������1��o��!z��Bi*rsh�i��{k"f�g$�3 *�@�F�Bi� 2���'gBk'�� ,�<j&�' � z�i���f��&f�p8�> ��h�f��Hu
� f�j-. �:tH� � ���&�(�Bf: ,�&h�f�k"je ,���: ,z�k�g$�' (k'i��R���> �g$h'tH�Bi��'�|l%o��Bf � i��'k�gPo�� ��u � ��t��&h��� ,j-.Hn
l%o��6f �7�> \ *�B�5��hHh�j>k"i�p��Hn f�h# ,���� ,z�k�g$�)gBk'f|���)���> �g$h'tH�Bi��'�����'gBk"�: ,����o��Bi��(��hH�' \f�h��
������ *�7k; ,�B�7h'r	t�k'i��>k"��j-�' o:kt��&f�p) ,��g�o�o��&p�oRg h�i�i��Bj�k'���-h�f]u<v�o��Bi�� rsh�i�� nI��o��+�� ,�qh'r	o��&p�o
�-f����Bi��' *����o�i��' *o�h�j>���	�� �f�h��%i��'g h��(�(�6f����'�Iu

�R�5o�kBtH�8k'j� ,h;zA�6i,rsh�i��(�'�(k� ,�-�(�&j>k"i	 ,�6�!h'r1����zA�6i��&�;�Bf��D rsh�iU� ��� %�� � 	
� v l%�&��o
�wM ��u � u)v�o��(z��Bi*rsh�i��{k"f�g$�qh'r3��o��?� ��� %�� � 	 � v ��f����Biq���9�F�Bi��Bf��7t�k"j-���' 8h"r�� � �� 
f��k"i�j-.(�����Bf�����gBk'j n� ,�-f�g$�7h�f�j&.;��o��8�Bf���i�h�z�.(�� ��� *�'�=rsh�i3z�i���f��&f�p�u
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� � ���� ���
� � 	�� k� � %f�h�t� �z��BiDg$�Bf���k"p��8h"r  ,���� *z�k�g �' z�i���f���Iu
BDCFEGC�� ��� Q bdL)W��GQMSUQ���� X �'L��UQ�� Vdf�SUWFSUe��GL V-JMLNQceGW2Q��

v�o��%z�i���f��-f�p8z�h"l	�Bi2h'r]��o��3k"j&p�h�i��&��o�� �� ��&j&j-�� ,��i�k'���'�8�&f 	 �-p���i�� � u���u � ��i2�;�B��o�h��� 2k"i��
g$h��(z�k'i��'����h ��o���f�k"�-tH��k"j&p�h�i��&��o�� l%o��>gPo#����k"�;�&f��' 3k"j-j1zAh  � *�&��j-�( *���� ,z:k�g$�' u 	 i�h��
��o��)i��' *��j&�6n l	��g6k"f  *�B�)h���i��(�B��o�h��� qk�gPo��-�BtH�) *�&p�f��#�FgBk'f��qi��'����g ���&h�f h�f ��o��)f���� �
���Biqh'r8gBk'f����>��k"���' 5�&f|��o��(j>k"���6i5z�k� � ,� $u�� ��� %�� � ��	 $ k"j-l%kB.� \z�i���f��' 5�(h�i��)g6k"f �
���>��k"���' 7��o�k'f�� ��� %�� � 	 � v7u]v�o��� 7����z�j>k"�&f: !l%o�. � ��� %�� � ��	 $ i���f� !r k� *���Bi8��o:k"f
� ��� %�� � 	
� v7u�v�o��8����zA�6i��&�;�Bf��1�> %gBk"i�i��&��=h����3l%�&��o@k � � � ���&�(�6f� ,�-h�f�k'j]��k'��k� ,�B�6u

BDCFEGCAB �Zb�J#g2J	� WYg2WAL<^ � Q��@L

v�o��Ri�� ,��j-� h'rq��o��| �gBk"j>k"���-j&�-�,. ���' ,�)�� ) *o�h'l%fx�&f 	 �&p���i�� � u ��u �  (����z��'g$����In�� � �
� %�� � � 	%$ h�����z��Bi*rsh�i��{ `� ��� %�� � 	
� v �A�gBk"�� *� � � � %�� � ��	 $ h�f�j&.���f��� 5�(�-f�� �
�)k'j2g h�i�i��Bj�k'���'�@ ,���: ,z�k�g$�' 7l%o��&j-� � ��� %�� � 	
� vNo�k� 7��h{ ,z��Bf��#������i�k����&�;�\��h(�(�-f��
��o��!f�h�f � �(�&f��&�)k'j�g$h�i�i��Bj�k'���'�� ,���: ,z�k�g$�' $u1v�o��7pHk'z(���B�*l��B�Bf?� ��� %�� � ��	 $ k'f��'� � �
� %�� � 	
� v �-f�g$i��'k� *�' l%�-��o(��o��8���-�(�Bf� *�&h�f:k"j&�-�*.Hn�l%o��>gPo; ,��p�p��' *�� %��o��<z�i���f��&f�pqz�h'l��Bi
h'r3��o��(��z�lek"i�� g$j&h  ,��i��=�> \�(h�i��; ,�&p�f��#�AgBk"f��8��o��Bi��Hu �R�(i���f ��o��(� ��z��Bi��&�(�Bf��3��z|��h
� � ���-�(�Bf� *�&h�f: $u 	 h�i o��&p�o��Bi	���&�(�6f� ,�-h�f� n���o�� g$h��(z�����k'���&h�fq���-�(�%l�h���j��q�&f�g i��'k� ,�%rs��i �
��o��BiBu �R�( *��p�p��' ,�+ ,h��(�5� ����i�k=z�i���f��-f�p@ ,��iDk"���Bp��-�' !��h)�-�(z�i�h'tH�8��o��qzA�6i,rsh�i��)k"f:g$�5�-f
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� � ���� ���
� ��	 � gBk"j>k"���-j&�-�,.���� ,�%h�f@��o��8f������A�6i h'r1��iDk"f� �k�g$���&h�f� h'r2��o��+��k"�Dk= *�B�Bu
� �g$���-h�f ��u � u

	 �-p���i�� � u �  *o�h'l3 ��o��8 �g6k"j�k'���&j-�&�*.5h'r]h���i%k'j&p�h�i��-��o��) 2��f:���Bi	��k"�Dk"��k� ,�' �h'r � � � n � �<�
��h � �<� n �<� � ��iDk"f� �k�g$���&h�f: $u 	 i�h�� ��o��3����zA�6i��&�;�Bf��6nBh���i	k'j&p�h�i��-��o��  �gBk"j-�' 2j&�&f��'k"i�j&.8l%�&��o
��o��(f����=���Bi<h"r<��i�k'f� �k�g$���-h�f� n2���'gBk"�: ,�(��o��) ,h�j&�(�/�I�g$�5h'r<gPo�k'f�p��-f�p#��o��=f������A�6i\h'r
��i�k"f: �k�g ���&h�f� ��� 1h�f)��o��7���-�(�%i��'k����&f�pq��o��8��k"��k'��k� *�Hu	v�o��7f����=���Bi1h'r�z�k� � ,�' �i��B�)k"�-f� 
g$h�f� ,�Dk"f��+k"f�����o��q���-�(�7i��k����-f�p)��o�� ��k"�Dk"��k� ,���&f�g$i��'k� *�' !j-�&f��'k'i�j-.(l%�&��o#��o��qf������A�6i
h'r1��iDk"f� �k�g$���&h�f: $u

v�o��> di��' ,��j-�q�� qg$h�f� ,�> ,���Bf��ql%�-��o ��o��@g$h��(z�j&� ���-�,.?k"f�k'j&.� ,�> =��h�f����-f � �'g$���&h�f ��u���n
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l%o��>gPo@z�h��&f��� 3h����7��o�k"�<��o��+l�h�iD ,�8g6k� ,� g$h��;z�j&�����&�*.��� � 
 ��� 9���� �Du 	 f���h���o#��o��
g$h��(z�j-�����-�*.qk"f:� ����z��Bi��-�(�Bf���k"j:k"f�k'j&.� ,�� n�h���i<k"j-p�h�i��&��o��) 	 �gBk'j&�8j&�-f��'k"i�j&.�l%�&��o � k'f��
����z�h�f��6f�����k"j-j&.�l%�&��o � u

BDCFEGC�� 	 b�b f V-J#bd^

v]h8�&f�tH�' ,���&pHk'���	��o��3k�gBg$��iDk�g$.+h"r]��o��3k"j-p�h�i��&��o��) n"l	�%zA�6i,rsh�i��(�'�+k"f�����z��Bi��&�(�6f��]�� *�&f�p
k+��k"�Dk5 ,�6�%g$h�f��Dk"�&f��&f�p+ ,h��(� � � ���&�(�6f� ,�-h�f�k'j�g$j&�: ,���6i� 2�&f���tH�<���� �
�h��&f��	 ,���: ,z�k�g$�' $u1v�o��
��h���k'j	���&�(�6f� ,�-h�f�k'j&�&�*.(h'r	��o��;��k"�Dk) ,�B�7�> � � u � � � %�� � 	
� v  ,��gBg �' � rs��j&j-.����� �g h"tH�6i� 
��o�� ��tH� � � ���&�(�Bf: ,�&h�f�k"je ,���: ,z�k�g$�' 5��o:k"��g$h�f��Dk"�&f: 5h���iq�B�����'������`g$j-�� ,���Bi� 8l%�&��o�h����
i��Bz�h�i����&f�p)r k"j> ,�;k"j�k'i��) 3h"r3h���o��Bi � � ���-�(�Bf� *�&h�f:k"j1 *���� ,z:k�g$�' u�� ��� %�� � ��	 $ n�k"pHk'�&f]n
����z�i��' � *�' ��o��+g$h�i�i��Bj>k"����=t�k"i��>k"��j-�' �: ,�&f�p�k5f��������Bi1h"rY�*l�h � ���-�(�Bf� *�&h�f:k"jF ,���: ,z�k�g$�' $u
	 �%��hH�' �f�h��	����k"�(�-f��%o��&p�o��Bie���&�(�6f� ,�-h�f�k'jI *���� *z�k�g$� ��A�gBk"�� *�7��o��B.(k'i��7f�h��%�(�-f��&�;k"j
g$h�i�i��Bj�k'���'�Iu

T(S� � X7b *�� *'U��HX $ b8W2b

	 f5��o��� Y ,�'g$���&h�f]n"l	�3k"z�z�j&.8h���i k"j&p�h�i��&��o��) ��h7��o���i��k"j � j&� rs�%��k'��k7 *�B�� ��&f5h�i����6i2��h7tH�6i�� rs.
��o��5t�k"j-�����-�*.(h"r	��o��5i�� ,��j-�� %h"r1��o��qk'j&p�h�i��-��o��) u3v�l�h; ,�B�D !h"r	��k"��k;k"i��q�: ,�'�In�f�k'�(�Bj&.
��o�� � � � h<h � g$�Bf: ,�� %��k'��k�k"f��@}!h�f�p��7h�f�p( *��h�g2,(z�i��>g$�8��k'��k�����i��&f�p � h h � � � h h���u

BDC �UC�� ��QMS'� f'��IKJML)J

v�o�� � � g �Bf� ,�: =��k'��k'��k� *�#�� �kt�k'�&j�k'��j&�?k"����o��@l��B�  ,�-��� 	 � ��� � � h ��� u �R��g�o�hHh  ,�
��h`l	h�i�,Rh�f ��o��)z��BiD ,h�f i��'g$h�iD�|h�f ��o�� � h<h � ��k"�Dk�u 	 ��g$h�f: ,�� *�� 5h'r7�)k'f�. ,��&f��� 5h'r
k'����i��&�������' u � �&f:g$�8�(hH *�%h"r	��o��6�4k"i��qgBk'���Bp�h�i��>gBk"j n�l��+g�o�hHhH *�qh�f�j-. ���(f����(�6i���g6k"jFk"� �
��i��&�������' 2h����1h"r���o��%l%o�h�j-�7��k'��k+ ,�B�2rsh�i	h���i	k'f�k"j-.� *�� $u1v�o��7k'j&p�h�i��-��o��P� ��� %�� � 	
� v

�����! #"%$'&)(*,+.-/"%02143.5�687:9;�=<.<.>@? A4AB�B�BDC 7:>!E!FG9�C E!FIHJC  LK!EMA!C
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������� z�k�g��
��� } 	 % � � % � � }
	 � $ � }

� � ��� � ��� � � � 	 �7} � � � ��� �
� � ��� � ��� � � � 	 � � � � �� � �
� � � � � � � � � ��� � ��� � � � 	

��% ��� }
	 � $ � } � $ �

� ��� ����������	�������� z�k�g�� � h"r o��&p�o�� ��� �&f � �Bi�� ��� k ��� o�i������ �"!��Bf � �&h�f � 
 � �Bf ����� ��k � k � k � ���Du

������� z�k�g��
� � } %Hv � 	 � ��	 � � 	 $ 	
��� v � v
� }�� ��� � 	 � � 	 � � 	 $ 	
��� v � v

	 � � ��	�# �$	 � � 	 � � 	 $ � � � � � ��� � �
��� } % v � 	
��� v � v 	 � � � � �

	 � � ��	�# � ��� } % v � � � � � � � � $

� ��� ���%�&��� 	 ������� z�k�g�� � h"rYj&h'l'� ��� �-f � �Bi�� ��� k ��� o�i����(�)�*!��Bf � �&h�f � 
 � �Bf ����� ��k � k � k � ���Du

iDk � o��Bi � o�k"f�� ��� %�� � ��	 $ � �+��� �,� � �'g6k ��� �� � ��h�� � f�h �-��� h�z)k � j-h'l.�)�"!��6f � �-h�fqk'f��
k'j&j&h'l �(���/� h � ����!;h�i��0�&f � �6i�� ��� �&f�p ������� z�k�g�� � u �1� � o�h"l � h2!�� � o�i���� � �)�"!��6f � �-h�f�k'j
������� z:k�g�� � l3� � o|o��-p�o�� ��� k"f��|j-h"l4� ��� �-f � �Bi�� ���5� h�f v�k � j*� � u��#k"f�� � u���i�� � z��'g � �&t��6j"6Hu
v�o��7!(f���!(h�f���g ��� �,�$� � p8�-t��Bf h�f v�k � j*� � u ��u v�o�� ������� z:k�g�� � h"r<j&h'l9�&f � �Bi�� ��� k"i��
f�h �3����� k"j&j*6 � o�� � k'i�p8� � h"rYh � i3k"j&p�h�i�� � o�! � u �:�7h�f�j"6 ��� � � o���! � h�g$h�f � i�k ��� l3� � o � o��
������� z:k�g�� � h'r�o��&p�o;�&f � �Bi�� ��� u 	 i�h2! � o��qi�� ��� j � n�l'� gBk"f � ���5h � i8k"j-p�h�i�� � o�! � �)� � g$h't��Bi
!��k"f��-f�p"r � j ������� z�k�g<� � u)v�o�� ������� z�k�g<� � h'r%o��-p�o$�-f � �Bi�� ��� k"i���! � gPo;!(h�i��qj"�6,��Bj"6 � h
o�kBt��8p�hHh �#g j ����� �Bi��&f�p � o�k'f � o�� ������� z�k�g�� � h'r1j&h'l.�&f � �Bi�� ��� u

BDC �UC�� �GL)X b�= IKJMLNJ

	 f � o�� �0� �g � �-h�f]n1l'� ��� �@h � i;k"j-p�h�i�� � o�! � h ����� �)6 � o�� ��� h�g2, z�i��>g��)h"r }!h�f�p �7h�f�p
��� h�g2,>!)k"i	,�� � � � i��-f�p � h<h � � � h h���u � � i ����� �)6>� � j*�"!�� � �,� � h � h ��� h�g2, � h ��� h"r � �+}7k"f�p
� �6f�p 	 f��)���#g h�f ��� � ��� �Bf �?��� h�g2, � u�v�o���i���!)k,�&f��-f�p � ��� h�g2, � k'i���h8!�� ��� �@� � �gBk ��� �=h'r
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��f���!;h�f��>g �	k"i��>k � j*� � k,!��
	 � � ��	�# � � � ! � �Bi1h"r1h'l%f(r k !��-j"6>!�� ! � �Bi � �-f(o�h ��� �Bo�h�j��
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The clusters fall on different grids. The entropy is
higher.

The clusters fall on the same grid. The entropy is
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