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CF DG C H F IJ GK L MK HG N C JK C F J H D J J J * O DP D C J J J F C J D F J MQR DP M N L DP HF R DP C D D J H D M ; ST C

F D DG C N CK J MK L MK H H H I J H C F J G M C J NF O DP D C O DP F C I F C J H C J HF R DP N M L DP N NR DP C N D J IK N <U S

C D DG C N CK J GK L MK N H GK J H C D JK I F JK DWV O DP D C J J J C I JK F J C G R DPK C L DPK HR DP D I D J F N M ; ST C

F F DG C G N Q J IK L MK N H H I J N C C J G C DJ G C O DP D C J J J F C JK F J M CR DP HQ L DP F CR DP C G F J C N D ; ST C

GK DG C G N G J H H L MK H N F K J F K G J N M N J M M D J D C G O DP CK H X F N JK C J N HR DP N M L DP F G R DP C I J J J J J J

C G DG C G G N J F K L MK N Q F I J M C D J QK DJK K O DP D C O DP GK D C I J M C J C MR DP G Q L DP HK R DP C C C J N NK ; ST C

G DG C G C N JK K L MK H H H HJ Q C C J F G C J D N O DP D C O DP C H D C Q J G CK J MF R C P DG L DP N CR DP DG D J NF D ; ST CZY

H DG C G C C J IK L MK H N F I J M C C J N D DJK N O DP D C O DP CK Q C I J C Q J G MR DPK Q L DP G MR DP D N C J F M N ; ST CZY

C F M DG C F H MJ IK L MK H C F D J G C D J GK DJ H H O DP D C O DP C H I F G J H C J D DR DP F I DP GK R DP F M F J F H C ; ST C

K H DG C F HF J CK L M M D D H I J H C J J J\[ J J J\[ J J J O DP G D D X F N J D C J Q NR DP H C DP C CR DP F C J J J J J J

K DG C F HG J IK L MK H N C N J H C D J MG DJ M D O DP D C O DP C H D F F J D Q J F QR DPK K L DP F K R DP D H D JK Q G ; ST F Y

C Q DG C F G IJ F K L MK H C G F JK C C J I N C J F I O DP D C O DP C H D C Q J D F J H IR DP G I DP D DR DP C C D J C H I S ; U Y

Q DG C F G C J CK L MK N G F N J D C C J C D DJK F O DP D C J J J C G J M\] C JK NR DP HF L DP MF R DP D M D J D H C M S ; U ^F J I D C J N I D J D HG M �� � � �_

F J CK F J C H D J D H C M

N DG C F D IJ CK L MK HF C G J D C D J C N DJK D O DP D C O DP F F H C Q J F K J N IR DP HK L DP H MR DP DG D J Q I D ; ST CZY

CK DG C F D DJ GK L M M D D F HJK C D JK G C J G G O DP D C K J H N HR DP H D D F F J F C J H CR DP NK DP Q CR DP G N D J Q N C <U S

Q I DG C C N N J IK L MK HK N HJ D C F J F I C J C G D J D H N O DP C H D F G JK C J N QR DP G M DP G G R DP F G D J Q D I <U S

C Q C DG C C G HJ IK L MK H H H HJ Q C G J M I J J Ja` D J C D N D J F G DR DP D H D F G J F C J C DR DP G F DP Q G R DP G H D J M D I <U S

G H DG C C G C J MK L M M D D GK J G C N J F C J J J * D J D N Q O DP GK D F F J D C J Q G R DP HG L DP C MR DP C Q C J F MF ; ST C

D JK D) J J J * J J J D J GK NR DP D MG X F N PK J J J J J J

K K DG C C F Q J CK L MK N H CK J G C G JK Q J J J, D J D I J J J F G J C C J H CR DP NK DP D IR DP F D C J N N I ; ST C

C M DG C C F N J MK L M M D C G I J D C N J H H J J J * O DP D C C J F I Q R DP D Q Q C MJ M F J M NR DPK D L DP G DR DP C G D J G F D b U U � �

G C DG C C C G J QK L MK HG H I J C C J J JW[ J J JW[ J J J O DP C H D X F N PK C J F DR DP G G L DP C MR DP CK J J J J J J

F I DG C C C G J GK L MK H N G C J C C G J C G C J H M O DP D C O DP C H D C Q J M C J F CR DP G G L DP F NR DP CK J J J J J J

C C DG C C C F J MK L MK N M D C J I C C J QK C J H D O DP D C O DP GK K F C J H C J HK R DP N I L DP H IR DP D I D J M HG ; ST C

I DG C C D HJ HK L MK H C HQ J D C D J Q I DJ C G O DP D C O DP C H D F G J F C J I QR DP G Q L DP N HR DP D Q C J HF F ; ST C

M DG C D N IJ IK L MK G I D N J D C D J Q G J J J * O DP D C J J J C Q JK F IJ F R G P C D L DP C IR DP D M D J G Q C ; ST C

F C DG C D N IJ MK L MK HG CK J M C D J MF DJ F N O DP D C O DP C H D F F J G C J H CR DP GK L DP F Q R DP C G F J MGK ; ST C

F Q DG C D G MJ GK L MK N M CF J M C F J HG C J D I O DP D C O DP GK K F D J Q C J MQR DP NK L DP F G R DP C N D JK N C <U S

N H DG C D C Q J IK L MK H I H MJ I C J J J\[ J J J * J J J O DP C M C X F HP D C J I NR DP H M DP D IR DP F D J J J J J J

F DG C D C HJ MK L MK H C G G J F C D J H I DJK N O DP D C I J F Q NR DP D MG C MJK N C JK R C PK D L DP N NR DP DF C J C Q M ; ST CZY

C F N DG C D D C JK D L MK H C DK J M C C J G G C J Q Q O DP D C O DP G D D F F J H C J N CR DP N H L DP F HR DP C Q J J J

H D C DG D I HF J CK L MK N I F MJ N C J J J\[ J J J * J J J O DP F M I X F N J H C J GK R DP N H CR DP N D J J J J J JZc

C N DG D I H C J CK L MK HQ F N J M C C J HF J J J * O DP D C O DP C H D C Q J N G J I MR DP M D L DP F DR DP C D D J F DK / �� � � �� � �

F N DG D I G C JK K L MK N Q N HJ D C C J Q D J J J * O DP D C O DP H NK F C J Q C J MK R DP H N L DP HF R DP C G C J Q G Q ; ST C

C CK DG D I C Q J NK L MK H M H I J G C C J C G J J J * D J D C M O DP C Q G F G J I F J D CR DPK M DP M NR DP GK D J Q C Nd <U S

G N DG D I C F J DK L MK HQ F HJ I C D J C M J J J * O DP D C O DP F F F C I J C I J F NR C P C G DP N HR DP C D D J F K H ; ST F

e fg h ij kj l g h fm n o i h p qsr tu v tw xy z{ |} z~ �� ��� � o i h p qs� f v v� i i p � i tw ~ �� � o i h p qs� � �� � f � qs� m t v p i v i� v i p qs� v� i � � g fm p � f � m � vu p i

� iw i � v t v� i v� � i i m u � h i � f h v t � i v� i � ��� i i �� k � � q�� � i m t v i v� f v f �� � � kj � tu m v i � � f � v h � i � f v � k � � � w � t � v� i¡ ¢ ¢ � im v � t � p q�£ � i p � � �w v g f � i p

t m f � �m � h i w f �m v h �m i q¥¤ � tu �� i � � i � t � v i p �m ¦ � t � i i v f h k � � � �



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

�
z5{��;�0����w ��x!}
{]zO�"� �0~!��{fvewyx!�;�
z+��wXxÎ�'|�wy�0� {4�2z ~0� zOwÞ��w0|R�+�
{ z5wy�0|�ve{]z ��w0|9¦r�F��v4�
����� Æ�� ) � ��~!�O~2~4|�{�x
wC�.~
}4~F��� ~��0� {F�<ºr�
{`v4� wFzO{ez��AwX�!�"��v�~0�!v]wy�0x!��{'| �4~'|��.wC�»z5wy�0|�ve{r­CÍ
¬"¡ &$¸F¸F¹�´·~!�`~��y� zO�O~0x
ve{pwC��¢�� D D �;|�wy�Î�+�
{$�ª��|�~���ve{4x!�+|�wX� �·´>�4~
z��F{]{'xR� �0{'x!�"� Òy{]�
¦r� �+��~RÇ.|�wF~4�¸@0��x
{ Ï , * ~!��Ð &�«0��¸FÔF¸yÉX�X� }
{4xp�+�
{ Ï , * z��0|��-~
ve{��0{4x
z�� � ��~!�)�+�
{]z5{
�-~0��x!�<wy�!�"��ve~��F�2~
�yxF� �+�
�0{]zN¬;¢®«!ÈFÈ��0{]� ����~!�)¡ &$¸F¸y´0~
zOz��0�L��x
�L~pÇ�ß�¡7vewy� w�|*wC�»È*���yÉ
Óªw�w 0áÓ�|�wyxp«76&B8B0¹�´4�+�
{Uvew0|�|�{ez��Fwyx
�y��x
�®�'|�wy�4~��F����� � �j�+�4~!�>�+�
{`zOwy�0|�ve{2����{ez.{'x!�"��|�{'� �
�]�rv'�4~0x
ve{���xr�+�
{`�jÀ§Àp�*Á�Â�ÃWÄ;Å4ÆL{'|�|�w0|t�FweÌ�� zA�*��È��j½!± �	� ��Ê.w�¦W{�}
{'|o´�~�|�{'� ~
�"� }
{'� �
�'|-���y�!��¬I1�

������¢l±y¼��m�4k��'¹�|�~
�y��wgz5wX�0|�ve{'´.~
zOz5w�v4��~
��{]�¨¦j� �+�/~�x9wy�!�"��ve~���� �¨�0��~0x0Ü
Òy{4� �/¬Õ¡ªà £��*¼�©X´XzO{e{ ¶ ���·�·«0�ÙÍ�¹���z�~����2wCzO�Wv]wX��x
v
���0{4x!�A¦r� �+���+�
{��>��|�~]��ve{'x!�+|�wX����� Ï
�'|-���y�!�$¬5Ó &�«7By��Í�¹UzOwy�0|�v]{�v4� {e~'|�� �®{'��{'|��F{ezL��x��+�
{®��x!�;|�~'|�{]���4~�x
�R~
�N�+�
{7�CwFz�� �"��wyx
wC�U�+�
{c|�~4�y� wczOwy�0|�ve{CÉW�+�
{�� �¹� v]wy� w0|�àl¥X¼_½c�0��~
ve{]zp�+�F� z�zOwy�0|�ve{/~0��wyx
�c�+�
{

K bandR band

�������	�
���! �#"%$'&)(+*-,/.�01&+$32�465�7�8�9�: �'; 8 ���=<�>@?A<��	�CB+�D� ��E  GF � �H?
; 8�IJI � D D BK���CB I �
�C�KL	�
�M?A� 9ON ? N�� �PLQ<�?
� N ��< 9 <�> N�� �R?A<��S�TB+� : � N �MB N � :U7WV�XZY/.!0\[!]A.!^_N�� �=` D D 8�9	:U� D D
IJ8 �
���aBK���CB I �M? 8 �
�bB+� 9�N �K�
� : < 9@N�� �ac-ded 5/fg&+hi*kj!0 LQ<�?
� N ��< 9l^\"%]Tm�n!YW*\,/.!01&K$o2 �b5�7�8�9�:
�J; 8 ���->p<��b?A<��S�CB+�q� ��E  

K bandR band

�������	�
�@�! ��"%$�&r(s*t,/.!0Q&+$32a4u5�7�8�9	: �'; 8 ���v<�>w?A<��	�CB+�g` �  aF � �v?
; 8�IJI �! � D Dtx � :	N��y7 <Mz
�C�KL	�
�M?A� 9ON ? N�� �u� 8�: ��< : � N �MB N ��< 9 L1<�?C� N ��< 9�{!N�� �|` D D 8�9	:q� D D I'8 �
���aBK�'�CB I �M? 8 �
�aB+� 9ON �K�
� :
< 9}N�� �~c-ded 5/f�&Khi*kj!0 L1<�?C� N ��< 9�^�"%]Tm�n!YW*l,S.!01&+$32���5�7�8�9	: �'; 8 ���->p<��a?
<��S�CB+��` �  



���

source 29 source 36

source 17
source 181

�������	�
�y�! ��� ��� 	�� � 465�7�8�9�: �'; 8 ���M?-<�> � ?A<��S�CB+�M? 8!N�8y: �'? N
8�9 B+�	� ` D D > �
<�; N�� �
c-d�d 5/fg&+hi*kj!0 B+� 9ON �
<�� :  �F � �6` D D 8�9	:g� D D I'8 �C����BK���CB I �M? 8 �
�6B+� 9�N �K�C� : < 9�N�� � c-d�d 5
fg&+hi*kj�0 L1<�?C� N ��< 9  " *kjT, ,/.!01&K$�

2 ?A<��S�CB+�M? ��� 8�9	: ` ��
wN�� �-?
; 8�I'I BK�'�CB I �M? �
�K> �K� N < N�� �
XZY/.!0\[!]A. B+� 9ON �
<�� : 8�9	: � 9	: �'B 8!N � 8 � 8�: �'�	? <�>b�! � D D ^ "��
j�*r*kj�� $�&r(s*�,S.!01&+$32 ?A<��S�TB+� � E
8�9�: ���/� 
�N�� �-?��W� 8 �
�M?6�
�K> �K� N < N�� ��� 8�: ��< B+� 9ON �
<�� : ? " � D D x � :SN��\2  	 �K� 	 �MB N  �`W � >p<��
: � N
8 � I ?K 

9�Ì����������4� �Ú¡��e� (��OØ��! "�®¬¡9µ¡�($É�� �¹� ài¥X¼�±0¹®��#y�0�0�%$��'&%#)(��¸,*& +	��(,��-	�	9�¡�(/.
.��0�?�1$� 2�U�0�3(	.�& �-�4$	��Ó)Ýá½!¯y¼�¥�¬o¢aBFÈCÈ2�0�e� ���e´ � $4�0�5&��2�6$0���.¸CÈFÈFÈ0¹6$�(
�7��-	�N����$� "�'&%#5(
#C�8�9$
�5&%#
�:�3�;& ��������.£9µ¡�(/.<$��=��->&%.)� �2+	�4�F¬5ÝÞ½!±0²/´>.?�!�'´0�F�Ù�·��´0Ë���$0&����2�6$0���ª¸FÈFÈF¸F¹=��-	�
 !#0�@�A�!.��>#5(
�5&B(
���3�A#y��$��>&��C& � ����-�$��4$D��$4�5& #,�3�;& ���'&B(
��9�¡�(^�C& �!.4�3(��'&E�A�'� �¨���F 3-�$0(	 !�
&E(/��-	�U�jÀ§Àp�·ÁpÂ�ÃWÄ;Å4ÆG�3�@�A#0���>#eÌH&%.�Ý ¥X¼�±|��½�± �	�4� 2%�I&%.6��-	�3(p�C&�Ü'�'� �J��-�$����>#���-/��-	�
Ç<��#0$
��@�&B(	� Ï , *K$0(
�,��-	�+9�¡G(L 2#5(����M&��0�����N��#O��-	�O�4��$	.��0�A�e�§�ª�P��$]�F�3�;&%.?.�& #5(�´
$�� ��-	#y�
�5-F#5(F��-	�g��$	.�&%.7#C�Q��-	�R 3-�$0(	 !�R !#:&E(	 �& �0�3(	 2�S$����y�0�4�3(��r¦*�F$3���T(	#���$0�0� �
��#9�0��Ò�(>& ���'� ���5&%.?�3(��?$0(
�y� �;��-	�H !#5(����1&��0���'&%#)(�#C�U��$	 3-�.?#y�0�� 2�CÉV��-	�3�A�]�W#0���'´�¦I�F-�$�+	�
$�.?.X#: �&%$	���]�Y-�$0� �4#C�Z��-	�/�ª�P��$]�c×»�eÌ[��#\��-	�YÇ<�A#0$4�/@0&E(	� Ï , *]$0(
�^-�$�� �4��#_��-	�
9�¡�(L�

`Va)b�c!d	e3fhg0i;j8klf�i"g:m�d	e ��` D D
ºW¦*��(�� �e��Ò:+	�n#y���o#C�f­X«p.X#y�0�A !�2.p&B(q��-	� �����2.X��(��r.s$0�p�0� �n."-	#�¦ #X���'&% �$0�

 !#y�0(���������$3�l��.Û¦Z& ��->&E(t$ ­�D D��9$
�5&��	.¨����#5�u��-	�P�jÀ§Àp�·ÁpÂ�ÃWÄ�Å4ÆK 2�3(�����#:&���� ºJ-	�
�3�A#y��$��>&��C& � �7Ñ[#'�U �-�$�(	 2�G !#)&B(	 �& �0�3(	 !�'´P$�.��0�]Ò�(	�e�T&E(�Ë5�2 2���µ«0��«0��¸y´�& .4&E(h$0���� �$	.X�2.]´



���������	�
������
������������������ ��E

�0���7#5(	�§¬M.X�2�9º=$0�0� �[¸y�_«
¹�� #�¦*�3�Q��-�$0(/È*��Èy«F´ .�����#5( � � �S.��0�0��#��l�'&E( � ��-	� �A�'��& $0�>&��C& � �
#C�<#X�0�I&��0�3(��'& Ò5 !$	�'& #5(	.]�
ºZ-	� ����� Æ�� ) � $0(
� ��$4�5& # �0�2���2 2�'&%#)(	.,�+�0�@(	�e�t#y���R��# �>� �+Ì������3�4�'� � �	.?�]�;�0�*��#
&��0�3(��'& ���§Ò)+	�O#y���H#C�/��-	�T.�& Ì �����7$>&E(>&B( � .X#y�0�A !�2.��W#0�N¦Z->&% 3-D��-	�T 4� #>.?�!.��N#X���'&% �$0�
 !#y�0(���������$3�l�R�C& �!.R���2��¦*�2�3(m­_$0(
�ÚÍ $3�� 2.X�2 g���A#5� ��-	�/�`À§Àp�·Á�Â�ÃWÄ;Å4Æ\ !��(�����#)& �
¬ ¶ & � �µ«0���0¹ �

� ��-	�;#y���'&  �$0�) 2#y�0(����3� ��$3�A� #C�<.?#y�0�A !��¸&6§¬���� vED D�¹Z&%.J$ � $0�%$eÌ4�;+	�3���h '� #>.?�H��#
$����M& � -�� ¶ < , .��?$3�oÉ & ���C& �!.H$��p¢ ½F¼�¥ D D ���A#5�q$ ����� Æ�� ) � .?#y�0�� 2�,$0(
� & �h&%.
�4#>.��2�C&�Ü��'� �N��-	�; !#0�M���! "��&��0��(��'& Ò) �$��'&%#5(��

� $ ����� Æ�� ) � .X#y�0�A !�j¦Z& ��->&E(7��-	�j�jÀ§Àp�·ÁpÂ�ÃWÄ;Å4ÆN�3�M��#0�>�>#eÌ;#C� .X#X�0�� !��­F�®�C& �!.
$���¢��*¼�¯ED D�����#)�K��-	�p��#>.X.�&��0� �4#X���'&% �$0�3 !#y�0(���������$3�l�.¦Z->&% 3-G��-	�������W#��A�4 !$�(0(	#3�
���4��-	�� 2#0�@���2 2�/&��0��(��'& Ò) �$��'&%#5(�� 2 (7��-	�r�W#y��� #!¦J&B( � ¦*�H���]�W��� ��#N��->& . .?#y�0�A !�G$	.
$0(N#X���'&% �$0��� �9�0� $�(0Ü$Ò)�'� ���

� ��-	�F�9$
�5&%#7�0�2���! "�'&%#5(R#'�I��-	�N#y���'&  �$0�5 2#y�0(����3� ��$3�A�J#'�I.?#y�0�� 2�R«!Ô¨¬���� �y¼�¥ D D ¹
.�����#5( � � �h.�� ��� �!.���.J��-�$�� ��-	� & �0�3(��'& Ò) �$��'&%#)(S&%./.?�! 4�0���'É

� $`�1$0&B(��*�9$
�5&%#7.?#y�0�A !�C´0�0�"���! "���e�h$	�=��-	�`­y��Í&mc� �2+	�4��$��.¢ v D D ���A#5�Y��-	��(	��$3�A�!.��
#y���'&  �$0�" !#y�0(���������$3�l� #C�5.?#y�0�A !�2«NBy« &%.A�C&�Ü��'� � ��#L�>�*��-	�  2#0�@���2 2�I& �0�3(��'& Ò) �$��'&%#)(
� & +	�3(H��-	�®�0(	 !�3�l�?$0&B(�� � #5(h��-	����$4�5& #¨��#>.�& �'&%#5(9¬;£ � v�D D_¹

� .?#y�0�� 2��­'ÍD-�$	.2���!�3( $��C���!$4�F���5&%.? '�	.?.X�]�[&E(H��-	�7�����"+>&%#y�	./.��0�	.?�! 2�'& #5(��
ºZ-	� �����7$>&E(>&B( � #y�OØ��! "� ¬@.?#y�0�A !� �C�0¹ &%. $�.?.?#) 	& $����e� ¦J& ��- $ �1$>&E(��r#X���'&% �$0�
 !#y�0(���������$3�l�m¬"¡ &L¸C­*�_«!¹�´� 4�%$	.X.�& Ò)�e� $�.D$ Ç<�A#0$4�²@�&B(	� Ï , *�´Z$	�,$P�5&%.��?$�(	 2� #C�
­*��Ô�D D���,*& +	�3(J��-	� Ï , *_.��0���1$	 !�`�0��(	.�& � ��$	�=��-	�2.X�U�1$>&E(�� ��$ � (>& �+�
�0�!.�¬;¢L­FÈFÈ��0� � ���!´
ÀS& � (	#y��&:�2� $����·¸FÈFÈF¸0¹ ��-	�7����#y��$0�>&���& �-� #C�U 3-�$0(	 !�H !#:&E(	 �& �0�3(	 2�R& .$½F¼�¯}�P½!±��	��Éy¦*�
$3���G��-	�3�A�]�W#0���H !#)(!Òy�0��(�� ��-�$�� ��-	� &��0��(��'& Ò) �$��'&%#5(F&%./ !#0�M���! "���

ºJ-	�J�A�'� $	�'& +	� .�->& �9��.W�>�"�-¦I�!��(`�ª�P�9$��J$�(
�4#y���'&% !$��" 2�3(�����#:&��0.6$3���j�0� #3�����e�h&B( ¶ & � ��«F��Ô
$�(
�S$�� .X#T�A�'�>#0�l���e� &B(�º=$0�0� �$¸y�_«
¹��
ºZ-�$0(0Ü!. ��# ��-	� �+Ì������3�4�'� � � #)#�� �>#�.�& �'&%#5(�$0� $	 ! 4�0�9$	 ]� #C� ����� Æ�� ) � ´
 !#5�p�0� ������(����e� �]�^�4�e�5&��0�j���0�!�'�^��$4�5& #^$0(
�fÓt�·��$�(
� #X�	.X���A+�$��'&%#5(	.�´N¦*� -�$�+	�
�0(�$��p�>& � �	#X�	.�� ��&��0��(��'& Ò)�e�7��-	� #X���'&% �$0�� 2#y�0(����3� ��$3�A��.U#C�»¢ BCÍ�² #C� ��-	�Z-�$3�����>�P�9$]�
.X�4� �! "���e�G.?#y�0�� 2�!.)¬o¸&6J#y��� #C�·­CÍj�ª�P��$]�/.?#y�0�� 2�!.Õ¹�É0#5(0� �Z&B(/#5(	�  �$	.?��¬M.X#y�0�A !�N­CÍ�¹�¦*�
 �$0(0(	#��W�3�A#�+>&��0� $�($�0(>& W*�	�4&��0��(��'& Ò) �$��'&%#5(�� Ï .I$J !#5(	.?�}W*�	��(	 !�C´0��-	� .��>�2 2���A#>.X 2#y�>&% 
 !#5�p�0� �"���3(	�!.?. #C�/��-	�c�3�A�!.?�3(��h.s$0���0� � &%.[�C&B�H& ���e�\#5(0� ���]�T��-	�9�1$0&B(���(	�!.?.N#C�/��-	�
#y���'&% !$��< !#y�0(���������$3�l��.���Ò:+	�c�ª�P��$]�\.?#y�0�� 2�!.S�+�0�M(	�e� #y������# �>�[#X���'&% �$0��� � �0�%$0(0Ü
Ò5�4� �0.J$�� ��-	�®�C&B�H& � #C�<#y�0�I&E��$ � �!.]�
º=$�Ü	&E( � &B(���# $	 ! 2#y�0(�� ��-	� ����� Æ�� ) �  2#�+	�3��$ � � #C�S��-	� �`À§Àp�·Á�Â�ÃWÄ;Å4Æ Ò5�4� �·´
 !#y�0�0� �e�r¦J& ��-��9$
�5&%#Z$0(
�H&B(!���9$3�A�e�2��$��?$)¦I�Z-�$�+	� ���"+	��$0� �e�� !#5(!�;�	.�&%#5(r����#y�0� �3�4.*&B(`¸
#y���8#C�*­CÍZ.X#y�0�A !�2.�¬o¢á©�
[¹ $�� $0(N�ª�V�9$]��×
�eÌ�� �2+	�4�!#��V$0�>#����.«!È ���k����������� ����� ���]�

XZY���Y�� (t_�, *�
U��� �}_-���K���! ���#"¨���?���j�K� �&�N�  ��7��_-� 
��%$Z_Z� �7�& 
,W�
Ï(' &%.��Q#)� .?�3����(!*5&��>& ��#��	. .?#��0�� 2�!.+*0�"���! 2���,*D&B(L�jÀ§Àp�·ÁpÂ�ÃWÄ�Å4Æ�#y�	.?�3�l+�$	�'& #5(;#)�=��-	�
Ò5� ' * #)�pÑªÓªË ÈF­y«!¸ �2ÔFÔ -�$	. $ ' �A��$!*�-Ú�>�!��(¿���0� ' &%.�-	��* �,- @	�0�p� �2�N$ ' � ¬�¸FÈFÈy«C´



� �

�������	�
�g�! E
� �'?AL I'8 B+�M;_� 9ON�7 � N x �K� 9 <�L N �'B 8�IQ8�9	: c 5 � 8MV LQ<�?
� N ��< 9 ?�<�> N�� ��L	�C<�L1<�?
� :
<�L N �'B 8�I B+<�� 9ON �K�
L 8 � N ? <�> N�� �~c 5 � 8 V ?A<��S�CB+�M?|� 9yN�� � ���
	�� `/� � 5/E�E�� � I':�{�8 > N �K� N�� �
8 ? N �
<�;_� N �C�'B_B 8�I � 7 � 8!N ��< 9  	WV ; 7 < I ? 8 �
� 8 ?�> < I'I < x ? 
 <�LQ� 9 BK���TB I �M? 8 �
��� �
< 8�:�� � 9 �
���	� ? { <�LQ� 9eN �C� 8�9 � I �M? 8 �
� � 8 �C�
< x � ;q�'?
?
�'< 9W5OI � 9 ��< 7�
 �MB N ? " � 8 �C�
< x � � 9 � ���	� ?
8�9�:Z��� � ? 2T{ �M;_L N V ?��W� 8 �
�M? 8 �
� � 8�I'8 zS���M? {�8�9	:
��I'I � : ?��O� 8 �
�M? 8 �
�6?ALQ�MB N �
<�?
B+<�L\�'B 8�I'I�V
� 9 � : � 9ON � � � : ?A<��S�TB+�M?K uF � �~?A< I � :}I � 9 �~B+< 9�9 �MB N ? N�� � N x < LQ<�?
?C� 7�I �-B+<�� 9ON �K�
L 8 � N ?a<�>
?
<��S�CB+�g` ��" ?A�K� 	 �MB N  |`W '� 2  bF � ��BK�'�CB I �M? �C�K>p�K� N < N�� �vc-ded 5/f�&Khi*kj!0 �K�
�
<��bBK���CB I �M?
<�>w`�� 8�9�:}� � { �
�M?ALQ�MB N ����� I'V  

-	�3���	&E(�$ �9���3�t@CÈX«
¹ $�(!* &%.S&B(	 ' �!*0��*t&B( ��-	� ¶ &E�A.?���jÀ§Àp�·ÁpÂ�ÃWÄ�Å4Æ¿Ë5�3�A�3(!*5&��>& ��#��	.
Ë5#��0�� 2�b.=$��?$ ' # � �	��¬�Ë*Ë-.t¹������)��->& ./$ ' ' #�¦I��* �	. ��#g���3� �W#��M� $h ��M& �'&  �$ '  !#5�p��$3�M& .X#)(
�>�2��¦*�2�3( ��-	� (��0�p�>���Z#)� *0�2���! "����* .?#��0�A !�!.F$0(!* ��-	�	&E�`�ª�V�9$,-¨×
�eÌ3�2.]´ #y���?$>&E(	��*
¦Z& ��- *5& Ö �����3( -S���"��-	# *0.�´V#5(H��-	�7��$	.�&%./#)�6��-	�H$	+�$>& ' $�� ' �h&E( �W#0�@��$��'&%#5(��

� ����� �¯F .�&E( � $ . ' & *5&E( � �: !� ' ' *0�2���! "�'&%#5(^$ ' � #0�M& ��-0� ¬1��-	�Y�`À§Àp�XË Ï ËK�?$�.�Ü
�����&% g �&% �('
% ¹6$�(!*4$ *0�2���2 2�'& #5( ��-0�A�!.�-	# ' *7#��XÍ8mA´'ÍF¸ .X#��0�A !�2.t¦I�3�A� *0�"���! 2���,*
&B(7��-	�4.?#)�9�`¬�È*�ÙÍ4�X¸®Ü���>)¹j��$�(!*·É �W#0� �0Ô;#)����-	�!.?�7.X# �0�� !�2.Q��-	�2¸
�»«!È®Ü��µ>P×
�eÌ
¦*$�.J$ ' .?# �A�'��#��l����*��

� " "
' � Ï ��#��?$ ' #��2«��F¸ .?#��0�� 2�!.�¦*������*0�2���! "����* &B(T$�� ' �!$�.��G#5(	�R#)� ��-	�7Ò:+	�
*5& Ö �����3(�� �3(	��� � - ��$0(!*0. ¬�È*��¸
ß�È*�ÙÍ*É7È*�ÙÍ'ß�¸yÉ7¸4ß.�·�ÙÍ*É �*��Í'ß;Ô*�ÙÍ*É7Ô*��Í4ß+«!¸ Ü���>)¹
$0(!*�<3#0�Q&B(�#5(	�h#)�I��-	�h��-0�A�!�K9µÑ 2 .  �$0�4�3�9$	.�´»¦J& ��-F$,��$�Ì�&B� �0� ' &�Ü�� ' &E-	#:# *
��$3��$��4�2�����N¬ÕÀ�@X´����A#5� ��-	�G�?$	.�Ü �����&% g �&% �('
% ¹ ' $3� � �3� ��-�$0(:B*�

������ � "! ·$#�|��`�����¡�&%¡«  «'%�· �`|���|I����|I� ©�º �`{}|)(l±c±+*-,e|��;�`�¡� ³µ¦µ�`�Â|�º ³µ����|�����|/.
|������`|¡·{����`­ o qrqCsµ§�§������0*\�;�;�l« �������I« ��|¡« ����« ¦�ª q



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

�������	�
�-�! �� "��t&r(s*	,/.!0Q&+$326� <�;_L 8 �C�'?A< 9g7 � N x �K� 9qN�� � � 5 � ��� ��� � �/z/�M?�<�> N�� �a?A<��S�CB+�M?
: � N �MB N � : � 9_N�� � ���
	 � `/� � � � I': x � N�� <��S� L	�
</B+� : �S�C� 8�9	:@N�� <�?A�a�M? N �J; 8!N � :@7WV�� � �
> <�� N�� � ��E B+<�;q;_< 9 ?A<��S�CB+�M?K F � �v?A< I � :}I � 9 �-�C�KL	�
�M?A� 9ONaN�� ���
� I'8!N ��< 9 � 
 � 7 � N x �K� 9
N�� � N x < � �/z/�M?|�M? N �'; 8!N � :  �F � �C�K��?A<��S�TB+�M? : �'?
BK�	?
?
� : � 9eN�� � N �+z N�8 �
� 8�I ?A< ? � < x 9
� 9 N�� �@L I < N  �� m n�YO* ,/.!01&K$ � ? N�� � $'&)(+*w,/.�01&+$ {�7 � N > <�� N�� � ` � ���
	1� `/� � B+<�;q;_< 9
?
<��S�CB+�M? � 9 N�� � 	�	��D8�9	: <��S� ? 8 ;_L I �M?K 

ºZ-	�T 2#5����$��M&%.?#5(P���2��¦*�2�3(_#��0�Z.X$��p� ' �'´u@'Èy«D.s$0��� ' � $�(!* Ë*Ë-. .X$��p� ' �_&%.,(	#��
.?����$0& � -�� �W#0�?¦ $�� * * �	�S��# ��-	� *5& Ö��3�A�3(�� *0�"���! 2�'& #5( $ ' � #0�M& ��-0��.�´U��-0�A�!.�-	# ' *0.�´U��$�(!*
.X� ' �! "�'&%#5(Z$0(!*·´���$3�A� ' -e´	��#4��-	� *5& Ö��3�A�3(��=+	�3�A.�& #5(	. #)�5��-	� $0(�$ ' -	.�& .=.X#)�9��¦ $���� $!*0#y�����,*
&E(7��-	��*�$	�?$ ���,* �	 2�'& #5(�� � �7$ ' .?#S(	#3���4��-�$��I��-	�b@'Èy«h�A�!. � ' ��.4-�$�+	�L�>�!��(;#y���?$>&E(	��*
#5(h��-	�®��$	.�& ./#)�)�3�A� ' &B�H&B(�$3� -N �$ ' &��3��$	���,* *�$	�?$��
ºZ-	����� &%._$ .�& � (>& Ò) �$0(�� *5& Ö��3�A�3(	 2�K&B( ��-	�^��#��?$ ' (��0�����3�F#)�7�ª�P��$,-(*0�"���! 2���,*
.X#��0�A !�2.e�WºJ-	�7#0�M& � &E(H#)�=��->&%. *5&%.? 3���4��$�(	 -H !#�� ' *g���N��$0&B( ' -h$�.? 3�1&�����*���# ��-	�N-�$3� *
�ª�P�9$ -�.?� ' �! 2�'& #5(G#)��#��0�P.X$0��� ' �F�AºW¦*�3(�� -�ß�.?�2+	��(7#)����-	�j­CÍ;.?#��0�� 2�!. &E(4#��0�P.X$��p� ' �
-�$	+	�g�>�2�3(\���4�>#0�A���,*P�,- @'Èy«FÉ�­F¸ #)� ��-	�§­CÍ .X# �0�� !�2.S-�$�+	�,$ ' .?#¿���!�3( *0�"���! 2���,*
�,- ��-	�ÛË*ËZ. ¦4-	��( ��-	� *0�2���! "�'&%#5( &E([��-	�c¸4ß.�·��Í Ü��µ> ��$0(!* ¬M��-	�D��(	�3� � - �9$0( � �
 ' #�.X�2.?�I��#G��-	�r¸
�»«�È�Ü���>b��$�(!*$¦Z-	�3���J��-	�/.�& � (�$ ' ß@��#'ß'(	#)& .X�7��$	�'& # &%. ��$�Ì�&B�H& Ð2�,*�¹Q&%.
 !#5(	.�& *0������*�� � �;(	#3���J��-�$��*$ ' ' #)����-	�J.X# �0�� !�2.J&B(� 2#5�H��#5(��>�"�-¦I�!�3(J@'Èy«Z$�(!*h#��0�
.s$0��� ' �N$����h$ ' .X#T&E(	 ' �!*0��* &E( ��-	��Ë*Ë-. .X$��p� ' �C�NºZ-	�$Ò:+	�h.?#��0�A !�!.`¦Z->&% �-/�>� ' #5( �
��#[#��0� .s$0�p� ' �,$0(!*[��-	�RË*Ë-.  �$��?$ ' # � �	�F#5( ' -Û¬	� «!¸FÔy´�
CÍ*´�«�
y´^B&6y´<$�(!* �CÍ &E(
º=$�� ' ��«
¹N$���� *0�2���2 2���,*Y¦J& ��- À�@XàL«!¸ &B(D��-	�gË*Ë-.�¸4ß.��
ÙÍPÜ���>i��$0(!*·É ��-	�3�A�,�W#0���
¦*�F !#5(	.�& *0��� ��-	�2.X�F.X# �0�� !�2.N$	. ->& � - ' - ��� ' & $0� ' ��
9ºJ-	�S$0�	.?�3(	 !�F#)� ��-	�!.?�S.?#��0�� 2�!.
&E(M@CÈy«F&%. ' &�Ü�� ' -�* �	�N��#,��-	��&B�/-�$3� *����P��$,-F.����! 2���&�0� ¬ $ ' ' #)� ��-	�3� -�$�+	�/ÊU¡>àrÈyÉ
.X�2�$º=$�� ' ��«
¹�
AºZ-0�A�!�G.?#��0�� 2�!.J$3�A� ���'��#0�A����*T&E(H#��0�  !$	�?$ ' # � �	��¬	�¤«7By«F´XÍ0Èy«F´5$�(!*
«F«�
0¹������G(	#��G&E(���-	��@CÈy«�$0(!*§Ë*ËZ.^#5(	�2.]É ��-	� -S$3���H��-	�O-�$3� *0�2.?�Z.?#��0�� 2�!.h&B(R#��0�
.s$0��� ' �C´=$0(!* $��0����$3� ��#y���	.������P�9$,- *0�"���! 2�'& #5(	.�� -F+>& . ��$ ' &B(	.����! "�'&%#5(�
LºZ-	� ' $	 'Ü
#)� ��-	�2.X�R#y�OØ��2 2��.N&E(F��-	�	@CÈy«F$0(!*ÛËyË-.Y.s$0�p� ' �,&%.N�4#>.�� ' &�Ü�� ' - * �	� ��#D��-	�,-�$3� *
���P�9$ -�.X� ' �2 2�'&%#)(�
 ¶ #��0�I.?#��0�� 2�!.H���'��#0�A����*[&B(¸@CÈX«p¦J& ��-®× �eÌ3�!.L�3�1& � -������<��-�$0(R#��0�
×
�eÌ ' &E�;& �;$����D(	#��������!.?�3(���&B(T#��0� .s$0��� ' �C´<$ ' ��-	#�� � -,��-	� -D$3���T&E(	 ' �!*0�,* &E(,��-	�
Ë*Ë-.  !$	�?$ ' # � �	��
LºZ-	�	&E�/(	#5(�ß *0�2���! "�'&%#5(	.N&B(R��-	�[Ë*Ë-.b¸4ß.��
�ÍcÜ���> ��$�(!* $0(!*D��-	�	&E�
.X#)�9�����P��$,-G !# ' #0��.j¬�W �	#3����*S&B($º=$0� ' �L«4#���@CÈX«
¹·Ø �	.��'& �#-4��-	��&B�8$0�	.X��(	 !�;&E(7# �0��¸4ß"«!È
Ü���> .s$0��� ' ��




` �

� �7-�$	+	� $ ' .X#; !#)����$3�A��*H��-	�U×
�eÌN���!$�. �0��������(���. #)�6&B(!*5& +>& * ��$ ' #X�OØ��2 2��. *0�"���! 2���,*
$���#�+	�Q��-	� ' &E�;& �'&B( � ×
�eÌ4#��P#��0�V. �0�A+	�,-L¬�� � ����� � «!È ���k� ��� �  �� ��� . ��� ¹t¦Z->&% �-4$3���
&E(S !#5�H��#)( &E(F��-	����-0���2�S.X$��p� ' �2. ���4�>#0�A���,*_$���#�+	��
b( �0�/&E(�+	�2.?�'& � $��'&%#5( ���"+	��$ ' .
��-�$	�*��-	� @'Èy«�× �eÌ3�!. $3����� -0�>&% !$ ' ' - ' #!¦I�3�=��-�$0(;#��0��.r�,-�¢ ¸CÍ �X­FÈF² $	��× �eÌ3�!. ¢ à�­
�Þ«!È ���k�Z�3� �  �� ���Z. ���2¬M.X�2� ¶ & � 
µ«�
�By´���Â���ÄIm � ÆµÂ���¹�
AË�&E(	 2�G��-	�L× �eÌ3�!.Z&E(H��-	�;��¦*#
.s$0��� ' �!.�-�$�+	�g���!��(T !#5�p��������* $�.?. �0�;&E( � ��-	�S.X$0���F.����! "���9$ ' �4# *0� ' ¬�	 �h½C¼½x
$�(!*�,U$ ' $� "�'&% R$0�	.X#0� ���'&%#5('¹�´ ��-	� *5& Ö �����3(	 2�!.H$3�A� ' &�Ü�� ' -S��#Ú��� * �	� ��#[$ *5& Ö ������(��
 !#0�@�A�! 2�'& #5( $!*0#y������* �W#0�H��-	� �3(	 	&E�A ' �,* �3(	��� � - ���9$	 2�'& #5(�
lºJ->&%.[& .���$3�A�'&  �� ' $3� ' -
�3�A#5(	#��0(	 !�,* �W#0�V��-	�$�3�1& � -��<.X# �0�� !�2. *0�2���! "����*�$�� ' $3� � �J#CÖ �:$�Ì�& .I$0( � ' �2.`¬@.?�!�C´���
 � 
�´
.X#��0�A !� �^Ô0¹ 
ªº�¦I#h.?#��0�� 2�!./&E(4��-	� @'Èy«J.s$0��� ' ��*0�"+>& $����p� -N�4#0���J��-�$�(�#5(	�Z#�� *0�3�
#)� ��$ � (>& � �!*0� ����#5� #��0�<× �eÌD���!$�. �0��������(���.�¬ � ­ �O$0(!*�� 
�
F¹�Éy¦*�H��->&E(0Ü;��-�$��
��->&%.�&%. ' &�Ü�� ' - * �	�;��#�� -0�>#>.�&B(�º8$�� ' �®«h#)�h@CÈX« 

.8#5(�+	����.?� ' -e´5��-	�����N& . $ � #)#	*R$ � ���!������(������2��¦*�2�3( # �0�µ× �eÌ3�!./$0(!*���-	�$Ë*Ë-.\#)(	�!.
¬@.?�!� ¶ & � 
U« 
CBy´ )�

� � Ä m � ÆµÂ���¹ �W#0�/��-	�c­F¸_ !#5�H��#)(_.X# �0�� !�2. 
 ºZ->& .,���2. � ' � � & +	�2.
� �0�A��-	�3� . �0�0�>#0�A�G��# ��-	� �A� ' &%$��>& ' & �&-T#�� #��0�)×
�eÌT�!.��'&E��$	���2. 
§ºJ-	�RËyË-. ¸
ß+«!È�Ü��µ>
×
�eÌ3�2.H-�$�+	�9���!�3(F 2#5���������,* �	.�&B( � ��-	� . �0�h�4��*D !# �0(��G�9$����!.H&B(���-	�®¸4ß.��
�ÍO$�(!*
��
�Í4ß�Ô 
ÙÍ Ü��µ>\��$0(!*0.N�+Ì����9$0�># ' $	���,* ��# ��-	�g¸4ß"«!È¿Ü��µ>\��$0(!* $�.?. �0�H&B( � ��-	�T.X$0���
.����! 2����$ ' �4# *0� ' $ *0#y�����,*D&B(N��->& .���$����3�	


+-,t; � ` GUT�KLF[A H ` 3IK G�c�N-H(KLN `��

ºZ-	�H.����! "����#>.? !#��>&  �W# ' ' #�¦ ������#y�	.?�3�A+�$��'&%#)(	.4#)�<��-	�N#����'&  �$ ' ' -R�3�1& � -�����#���� ' $��'&%#5(
¬@.?#��0�� 2�!.�¦J& ��-¿¡>Ý £F£C¹R-�$�+	�Û�>�2�3(��>��� �W#0�@�4��*�¦J& ��-D��-	��9*ËU(\­ 
 
)� ��� ' �2.X 2#��>�
�}W �>&�������*R¦J& ��-¸9 ¶ (jË-.�¸ * �0�M&B( � ��-0���2� *5& Ö��3�A�3(��J#y�	.?�3�l+>&E( � �&�0(	.�¬ �W#0�I$���#��?$ ' #)�
6 (>& � -���.�����#)� k	$0([¸FÈFÈy«H��#q*<#3+7¸FÈFÈy«
¹�
��_���	.?��*_��#�.?� ' -���-	��9 ¶ (jË-.t¸ � �M&%.��
�§«�­L¦J& ��-H$®« 
ÙÍ $3�A !.?�! 7. ' & ��´�¦Z->&% �- ->&%� ' *0. $ *5& .����3�A.�& #5(;#)� $0�>#����W¸ 
�B��Ï �>�����>& Ì3� '
$�(!*�����#�+>& *0�!.h$ � #)#	* .��>�! "���9$ '  !#3+	�3�9$ � � ���T��#�6FÈFÈFÈ �Ï 
ªºJ-	�O�+Ì��>#>. �0���S�'&E�4�!.
+�$3� -7�>�"�-¦I�!�3( 
FÈFÈR$�(!*9¸ �0ÈCÈR.�´�*0�����3(!*5&B( � #5(H��-	�G�?$3� � �2�7��$ � (>& � �!*0��

ºZ-	�h.����! 2���A#>.? !#��>&  �W# ' ' #�¦ � ���R#)� ��-	�O�A�3��$0&B(>&E( � .?#��0�� 2�!.�¦J& ��-Û¡ &L£F£ � £O� -�$	.
�>�!��(��>��� �W#0�@�4��*F&E(7.?�3�l+>&% 2�H�4# *0�`¦J& ��-4��-	�t9yË;( >A@"º£<�F>º�¸7��� ' �!.? !#������}W �>& ���>�,*
¦Z& ��- ¶ (L¡µËµ« * �0�1&E( � ���3�M& # * 
86 
 Ï ��#��?$ ' #)�9¸ � -	# �0��.[#��:>A@"º �'&B��� -�$�+	�
�>�!��( *0�"+	#�����*_��#_��->&%.!�3�A# � �9$0��
ÚºJ-	� � �1&%.�� «�Í0È 2t¦J& ��-[$¿«�
�­_$3�A !.?�! D. ' & �L¦ $	.
�	.X�,*·´"����#3+>& *5&E( � $�*5&%.��>�3�A.�& #5(,#���Í 
 � �Ï �>�����>& Ì3� ' $0(!* $7¦J& *0��.��>�! "���9$ ' *0#5�7$>&E(
¬IL v0¥C±C±�#9½�±F±F±F± �Ï ¹ 
�ºJ-	� ¶ (L¡µËµ« ��Ì��>#�. �0�A� �'&B���2.Q��$�( � � ���A#5� �QBFÈ ��� ��#�
F­FÈCÈJ.�É
*5& ��-	�3�1&E( � #)�=��-	�7�?$�� � �"��. $ ' #5( � ��-	�G. ' & ��.)¦*$�./$���� ' & ��* �W#0� ��-	� �1$>&E(����2.?�Q#y�OØ��! "��.4&E(
#�� *0�3� ��#F#����'&E��$ ' ' -R������#3+	�;��-	� ���1&E( � &B( � $���¦*$	+	� ' ��( � ��-	. ' #5( � ���=��-�$�(�ÔCÍ0ÈFÈ �Ï 

Ï ' ' ��-	�G.��>�2 2���A#>.X 2#��>&% *�$��?$F-�$�+	���>�2�3(F���,* �	 !��* �	.�&B( � .?�?$0(!*�$3� * 2_¡ ÏU¶ ��# ���'&E(	�!. 

ÇU& $	.h�+Ì��>#>. �0���2.h�?$0Ü��3( #5(D�!$� �- (>& � -���¦*�����T.��?$� 4Ü���*·´  �-	�! 'Ü'��* �W#��  !#5(	.�&%.����3(	 -
¦Z& ��-h��-	�;#�+	����.? �$0(S�A� � & #5(	. #)�U.��>�! "����#>.? !#$�>&% ���9$0���2.]´V$0(!*F. �0������$� "����*O# ����
�ºJ-	�
�>& $	.	�:. �0�����9$	 2���,* ���9$0���2.�¦*����� ��-	��(�×5$	� ��Ò)� ' *0��*t&B(\$ .��?$�(!*�$3� * ��$�(0(	�����	.�&E( �
&E(����3�M(�$ '
' $0�%��× $���.�#y���?$>&E(	�,* * �0�M&B( � ��-	� .X$��4�S�&�0(�
rºJ-	�N.�Ü -§��$� 4Ü � �A#��0(!*R¦ $	.
���3�4#�+	�,* �,-cÒ)���'&B( � $[��->&B� * �:#0� *0�3�&��# ' -0(	#)�H&%$ ' $ ' #5( � ��-	� .���$��'& $ ' *5&E�A�! 2�'& #5( &E(
.X#��0�A !� �����2� ��� � &%#5(	. 
 2 ( $ ' ' ��-	� #X�	.X���A+>&E( � �&�0(	.O��-	��¦ $�+	� ' ��( � ��-  !$ ' &����9$��'&%#5(
¦ $	. �7$!*0� �	.�&B( � $3�� ' $0�'�	.�¬ÕÊU� � Ï � �W#0�G��-	� 9 ¶ (rËZ.t¸ *�$	�?$�´�ÊU� � Ï � �»Ê � �W#0�
��-	� ¶ (L¡µË�« *�$��?$'¹ 
�ºJ-	�R×
�eÌ[ !$ ' &����9$��'&%#5( #)�/��-	�T.��>�2 2���9$g¦ $	.N#y���?$>&E(	�,* �	.�&E( �



���������	�
������
������������������ `/�

#y�	.X���A+�$��'&%#5(	.4#)� .��>�! "����#'ß �0-	#���#5�4�2���1&% �.��?$�(!*�$3� * .��?$3�A.�¬I(�Ü��C´.«76&6FÈ0¹�´ ���3� �W#0�M���,*
¦Z& ��->&E( $ �W��¦r-	# �0��.+����#)� ��-	�;#y�OØ��! 2� � .J.����! "����#>.? !#�� - 


�\�^-�$	+	�\#y���?$>&E(	�,* #����'&  �$ ' .��>�2 2����$ #��:6FÔ #)�H��-	�b«F«�È .?#��0�A !�!.§¦J& ��-^#$���'&% �$ '
 !#��0(���������$3�l��. ���M& � -����3�F��-�$0(á¡ &L¸��*É,.�& Ì .?#��0�A !�!.^-�$�+	�^ !#��0(���������$3�l��.Ú¦J& ��-Î¡
�>�2��¦*�2�3(P¸ � $�(!*b¸CÍ*´J.��'& ' ' $� 2 !�!.?.�&�� ' �\��#o>A@"ºq.����! 2���A#>.? !#�� -e´������ *0���7$0(!*5&E( �
��Ì��>#�. �0�A�Y�'&B���2. ��#:# ' #5( � �W#0�F��-	�t�'&E�4� $ ' ' #) !$	���,* ��# # �0�K>A@"º �&�0(�
 ºJ-	�
*5&%.����M&������'& #5(	.J#)�<��-	� ���P��$,-R$0(!*O#����'&  �$ ' ×
�eÌF#��<��-	�R���3��$>&E(>&E( � «!­R.X# �0�� !�2.j¦J& ��-
#����'&% !$ '  !#��0(���������$3�l�����M& � -����3�U��-�$�(¨¡ &$¸ �c�����U¦J& ��-	# ���J#����'&% !$ ' .����! 2���A#>.? !#�� -T&%.
 !#5(	.�&%.����3(��)¦Z& ��-h��-�$�� #)�U��-	�G.?#��0�A !�!.N¦J& ��-N#����'&  �$ ' .����! "����#>.? !#�� - 
)ºJ-	�3�A�,�W#0���7��-	�
#����'&% !$ ' .����! "����#>.? !#��>&  S& *0��(��'& Ò) �$��'&%#5(	.4 �$0(/�>�h !#5(	.�& *0�����,*\�A�������2.X��(��?$	�'& +	� #)�I��-	�
����� � !#"�$&%&' ' « * ¶ .X$��'� ' �;#)�U.?#��0�� 2�!.U¦J& ��-  2#��0(����3� ��$3�A��.$���M& � -����3�6��-�$�(R¡ &$¸ � 

¶ #0�h6F­ .?#��0�A !�!.;��-	�F#����'&% !$ ' .����! "����#>.? !#�� - ����#	* �	 !��* ��� ' & $0� ' �D���,*0."->& �9��. 
 2 (O��-	�
�W#��0�8�����7$>&E(>&B( �  �$	.X�2.<��-	���A��*0.�->& �9��*0�2���3�M�H&B(�$	�'& #5(;&%.<����(��?$	�'& +	�C´*��$	.X�,*H#)(�$ �1$0&B(���´
.�&B( � ' � ' &E(	��
AºJ-	�G.��>�! "����#>.? !#$�>&% ; !#5�'� ' �"���3(	�2.X.J#)� ��-	� � ����� !#" $&%Q' ' « * ¶ .X$��'� ' �
&%.®¢a¯F±0²/´I#5(	�O#)�/��-	�[->& � -	�!.����W#0�7-�$�� * ���P��$,- .X� ' �2 2����* .?#��0�� 2�!.�$��$×
�eÌ3�2.N#)�
¢ ½!± ���k� �3� �  �� ��� . ��� 


+-,�� 8 N Q c�KL3 b4c�3IF�� BaN�VeY

2 (S��-	� ��$5Ø�#0�M& �&-O#)� ��-	�F �$	.?�!.;#����'&% !$ ' .��>�2 2���9$ $3�A�F#�� . ���� �& �3(�� ' - � #)#	*MW ��$ ' & �&-
��# $ ' ' #	� $ ��� ' & $�
 ' �  ' $�.?.�& Ò5 !$	�'& #5( #)� ��-	� #����'&% !$ '  !#��0(���������$3�l��

�J-	� #$���'&% �$ '
 !#��0(���������$3�l��.;-�$�+	��
>�2�3(N ' $	.?.�& Ò5�,* &E(���#R��-0���2��
���#>$ *S �$���� � #0�M& �!. �

��� �?_Z
;��� ��� ���������r���¸� X�� � #�
OØ��! "��.��J& ��-&���3�M�H& ������* ���H& .X.�&%#5( ' &B(	�!.

���#0$!*0�3� ��-�$0(��������RÜ3�u<3.! #" �%$'&�(*)

� �	
U�?��_	� + ,o�!� �N�`_e� � ����� ��
��`
�, �`�J���¡�-+!�.� �/� � #�
10��2 2��.2�J& ��-
���3�@�;& �����,* ���H& .X.�&%#)( ' &E(	�!.F(�$3�@�A#	�*�3�/��-�$0(3�������543�u<3. #0�7->& � -	6s& #5(>&872$��'&%#5(
.��?$	��� �3�;&%.?.�& #5( ' &B(	�!.9 ����� � (*:S$�(!* �<;����9$ � $ ' $	 2�'&% t.X# �0�� !�2.=�J& ��-	# ���
#�
�+>& #��	.'>3, * �W��$�� �0���2.�&E(H��-	��&B� #����'&% !$ ' .��>�2 2���9$?
����@�J& ��-h��-	���3�A�!.?�3(	 2�h#)�
$�� ' ��$	.?� #5(	�A: .?���A#5( � �3�;&%.?.�& #5( �W�!$	� �0�A�� @��
 � 
I.�����#)( �-B (DCEC8F=#0�G$IH ���H& .X.�&%#)(
' &E(	�!.*:j9��;&%.?.�&%#5(/@0&E(	��,U$ ' $	;�& �!.*: +!�J� � (�
KC (_.�& ;  !$�.?�!.F��-	� �����2.X��(	 !�_#)�

���#0$!* �3�;&%.?.�& #5( ' &E(	�2.N&E(F��-	��#����'&% !$ ' .��>�2 2�����0�n !$�(0(	#3�L
����M;3 ' �!*0��*N: * �	�
��#���-	� &E(	. ���� �& �3(��cW ��$ ' & �&-h#)�6��-	�;.����! 2���&�0� $�(!*R��-	�; ' $�.?.�& O5 !$	�'& #5( #��U��-	�
#�
10��2 2�4& . ��-	�3�A�,�W#0��� �0(	 !���A�?$>&E(� M.X�2�F(	#3���!.�&E(P�=$�
 ' ��Q 
R��( 


� ��
TSVU
� � S/W%$  j�YX *I�VW  �U�� ���[Z	_\S�,]UU� ���9��UU�^U�,_W^`J�a�^� � X?Zb�c�DUNdfe
+gU�Sp���5h � *�`���UU�^U�,_W^`J���#+!h��c� #i
10��2 2��.��J& ��-	# ���<.�����#5( � ���H& .X.�&%#5( ' &B(	�!.
 M�}W �>& +�$ ' ��(����Z& *>��-�9 �%j%kmlon �>p(m
������J& ��-h.?��� ' ' $��6$q
	.?#0�����'&%#)( ' &E(	�2./$�(!*
$S�A��*S !#5(��'&B(����0� 


�Z-	�/.?#��0�� 2�D
����!$q4,*0#	�Z(N&E(	 ' �!*0�!.sr 
��!>3, *'QL #
�#���-L
���#>$ * ' &E(	�utwv;( $0(!*Pv5� - �W�3�l�
Q � $ ' $	;�& �!.x(*)NQ�yg>3, *���)zQ��7�3�;&%.?.�& #5( ' &E(	� � $ ' $	;�& �!.' �9�@Q,6.{(M)}|G�!$3� ' - ��� -��>� � $ ' $~;�&%�2.
�Z& ��-R�������=j ' # ��� �x�������{��� j �&v����= �w� (j* ,6.x(*:I$ ' ' ����#�
�$�
 ' -[-	#>.?�'&B( � $0(�>3, *')
�	95$3� ' -P� -����b,U$ ' $	;�& �!.g �9��c,�( ����#i
�$q
 ' -�$	.X.?#) 	& $�����*��Z& ��- � �A#����	./#0�U ' �	.����3�A.4#)�
� $ ' $	;�& �!.*)�QDv)�?$3� 




` �

e fg h ij k �� � � �� � �� �� 	
 
 � �
 ��� �� �

� �� �� �� 	
 � 
 � � �
 �� � � 
 � �� 
 � �� �
 
 � � � � �� � �� �
 � � 
 �
 � �
 � �� �
 
 8 F � � � C � 4 � � A �� 


� � �� � � � 3 � �� � � �  
 � � � �� �� � 3; � � �� �� �  
 �  �� J 4 5 $ 6 7� ]� 3 : � � � � J 9 � � �U 5 $ 6 7� ]� T � 3 � � � �� ��

F D D D F D D D F D D D F D D D � � �� 
 � C D $ 6E � �� 
 � � ^� � A $ 5 A B �

D HG M D DG M * D H N C D D J N � F Q G I D H � � � N J IG F N J D � � � � O F P F H

D HG M D D C H D H N D H N J G � F Q N G N H D H N D H N J F � F Q NG N M F J N G J C I C IJ I ; ST C D J Q Q D N N J DG DJ G MR 6� 6 �7 � � � O F P F H

D HG M D DF F V D H N D H C J G � F Q GK NF D H N C H C J N � F Q GK NK N J G F J N D � X F G J D � � � � O F P F H

D HG M D C M H D H N D N HJK � F Q G I D M D H N D N HJ M � F Q G I D Q C J M F J D Q C IJ Q ; ST C C J F NK N N J G F H D J MR � 7 � �� � � � O F P F H

D HG M D D D Q D H N D G N J F � F Q G C D Q D H N D G N J F � F Q G C D I C J F HJK G C IJ D ; ST F [ D J G M I N G J N N O D J C Q O F P F H

D HG M D DF C D H N D F K J C � F Q H D G I D H N D F K J G � F Q H D NF N J F G J F F F G J H <U S[ C J C IF N N J G H DJ CK R 6� 0 77 � 6 � O F P F H

D HG M D C G H D H N D F N J M � F Q NK CK D H N D F N JK � F Q NK CK C J G C J F C F C J G ; ST F D J N Q N N G J DF C J MF R 5 �  �6� E E O F P F H

D HG M D D NG D H N D F F J C � F Q G C N D D H N D F F J C � F Q G C N D DJ F G J DK F F J M ; ST F C J M I M N N J M M C D J HR  � EE � ! O F P F H

D HG M D D I C` D H N D F C J F � F Q H D G Q D H N D F C J C � F Q H D G Q C J F F J H D F G J M � � � � O F P F H

D HG M D CK F D H N D C G J D � F Q N N DF D H N D C G J D � F Q N N DF DJ D DJ QK F C JK � � � � O F P F H

D HG M D D C I D H N D C D JK � F Q N D H C D H N D C DJ H � F Q N D HG F J M C JK F F DJ G ; ST C C J G G D N N J C H O D J N N O F P F H

D HG M D D MF D H N D D N J N � F Q G Q C N � � � DJ Q G � X F N � � � � O F P F H

D HG M D C H I D H N D DF J M � F Q G M F I � � � C J DK � X F N � � � � O F P F H

D HG M D DG C D H N D D D J Q � F Q G N HK D H N D D DJ Q � F Q G N HK DJ F C J G D F DJ H ; ST C G J F MK N N J IK DJ C F R 5 �  �7 � 6 5 O F P F H

D HG M D D D M D H G I H I J D � F Q G M HG D H G I H IJ D � F Q G M HG DJ F F J I D F DJK ; ST C D J Q NF N G J IG O D J C N O F P F H

D HG M D DG H D H G I HQ J M � F Q G M D M D H G I HQ J M � F Q G M D Q C J N C J F N F F J Q ; ST C D J Q I M N G JK H DJ C Q R 7 � ! 07 � 6 ! O F P F H

D HG M D C H M D H G I HQ JK � F Q N C F K � � � DJ M M � X F N J H � � � � O F P F H

D HG M D NF � D H G I H MJ H � F Q N I C N D H G I H MJ F � F Q N I C N G J Q C J G I F C JK ; ST C C J I N H N N J N Q DJ G G R 6� � �7 � � � O F P F H

D HG M D NF � D H G I HQ J Q � F Q N I C I D H G I H IJ D � F Q N I C I F J D F J C D F C J H � � � � O F P F H

D HG M D D C G D H G I H MJ F � F Q H C D I D H G I H MJ D � F Q H C D Q F JK F J H N F F J D ; ST C D J I D C N G J IK O D J G I O F P F H

D HG M D D C M D H G I H MJ D � F Q H D F Q D H G I HK J M � F Q H D F M G J I F JK F F DJ M ; ST C D J I D N N G J IK O D J F Q O F P F H

D HG M D C HG D H G I HK J C � F Q NK F F � � � C J C G � X F N JK � � � � O F P F H

D HG M D D CF D H G I HF J M � F Q N M D I D H G I HF J Q � F Q N M D I C J H C J N I F F J H � � � � O F P F H

D HG M D HF � D H G I H D J N � F Q G G N H D H G I H DJ N � F Q G G N H DJ N C J C C F C J H ; ST C C JK K H N N J F N DJ Q G R 6� � �7 � ! � O F P F H

D HG M D HF � D H G I H C J I � F Q G G N H D H G I H C J Q � F Q G G N H C J M C J GK F G J M � � � � O F P F H

D HG M D D D N D H G I N I J I � F Q G Q G F D H G I H DJ D � F Q G Q G F C J H MJ DF C Q J D ; ST C D J Q I N N N J G I O D J F N O F P F H

D HG M D D H N` D H G I N HJ G � F Q N I C D D H G I N HJ F � F Q N I C D C J G C JK F F HJ D � � � � O F P F H

D HG M D D C N D H G I NG J D � F Q F M F D D H G I N G J C � F Q F M C I F J D G J D D C IJK ; ST C C JK H I N N JK Q O C J G F F H MJ NR MJ M

D HG M D D N C D H G I G I J M � F Q G C NG D H G I G IJ Q � F Q G C NF C J I C J HK F DJ N ; ST C C JK N N N N J G Q O D J M I O F P F H

D HG M D D MQ D H G I G Q J M � F Q N Q D M D H G I G Q J M � F Q N Q D Q C J G C J N N F F J D ; ST C C JK F F N N J G G C N J F R E ! � E6 7 � 7 O F P F H

D HG M D DGK , D H G I G Q J M � F Q HF N I D H G I G IJ F � F Q HF H C K J I HJK H F DJK ; ST C C J G F I N N J M C O D J G I O F P F H

D HG M D D DK D H G I G N J Q � F Q N C CK D H G I G N J Q � F Q N C CK DJ C F J DF CK J D /" ; 3 � � � O F P F H

D HG M D DK D D H G I G G JK � F Q G H C I D H G I G G J M � F Q G H F D F J D C J MF F G J I � � � � O F P F H

D HG M D D DG D H G I F I J H � F Q N I D D D H G I F IJ N � F Q N I D D C J F C C J F C C Q J C ; ST C D J G C M N G J H H O D J C D O F P F H

D HG M D DF N D H G I F HJ Q � F Q N N HK D H G I F HJ M � F Q N N H N F J D N J H M F C J D � b �T S D J D M H N C J Q F O D J CF O F P F H

D HG M D D C D D H G I F HJ G � F Q G F G M D H G I F HJ N � F Q G F GK C J H N J F N F F J N � � � � O F P F H

D HG M D D DF D H G I F G J H � F Q NF F N D H G I F G J H � F Q NF F G DJ I C Q J F C CK JK ; ST C C J F N N N HJ C N O D J C D O F P F H

D HG M D C C� D H G I F D J H � F Q G M F F D H G I F DJ H � F Q G M F C DJ I N J MK F G J N ; ST F , D J I Q C N N J G G C J G G R 6� 0 77 �  7 O F P F H

D HG M D C C � D H G I F C JK � F Q G Q D N D H G I F C JK � F Q G Q DK F J H DJ Q Q F C J M � � � � O F P F H

D HG M D D N D D H G I F D J C � F Q GK G M D H G I F DJ C � F Q GK G Q C J C C J H N F C J D ; ST C C J N Q H N N J F H DJ F Q R 6� 0 E7 � 5 ! O F P F H

D HG M D CK N D H G I C MJ F � F Q G Q F D D H G I C MJ C � F Q G Q C M G J G C J N I F G JK ; ST F C J Q F N N N J N Q # O F P F H

D HG M D C C C` D H G I C C J H � F Q G M C M D H G I C C JK � F Q G M C H F J N G JK I F N J H � � � � O F P F H



��
����

��
�	
�

����

��
���
��
��

�����������
`�`

��� �	�
 ��
 � � ��� �� � � �� � � � �� �� � !" #�� $ %&' ( )' *� �+ , -/. 0 12 3 1 -/. 0 12 456 78 9 :6 1 ; 3 < = 8 9 :6 1 ; 456 4 : >@? ACBD EF GH I 3 J ; 1K K ? L ; 7M NCBD EF GH I OP 3 1 , : 7 Q�RSTU U U T U U U T U U U T U U U 1 06 K 56 V U D E W6 M K 5 0M X K 6 YD B Y Z 2U[ \] U U U^ U[ \^ V U ? ] . T_ \[ T_ U[ \^ V U ? _ . T_ \[ T` T ?[ \ ? ][ T U ? _ <a O V U ? ] ] U b \ ?^ [ U ? V bc Eed B FF d E W f Thg T[U[ \] U U V ` U[ \^ U^ ? \ . T_ b V U[ U[ \^ U^ ? b . T_ b V b[ V ? b b ? _ b T V ? ] <a O T H U ?^ ^ [ b b ? \[ V ? \ T c Eed ijF d k k f Thg T[U[ \] U U U[ U[ \^ U[ ?[ . T_ \ \ V ] U[ \^ U[ ?[ . T_ \ \ V ` V ? T _ ?^ b T V ? V <a O V V ? V[ _ b b ? ][ U ? V ` c F d jlF d E j f Thg T[U[ \] U V T \ U[ \_ [ V ? b . T_ \^ b^ U[ \_ [ V ?[ . T_ \^ b^ V ? b ] ?[ \ T \ ? V <a O T m V ? V[ \ b b ? ] T ` ? ` \ c B Eed i kWd F j f Thg T[U[ \] U U T U U[ \_ [ U ?^ . T_ \ ] [ ] U[ \_ [ U ?^ . T_ \] [ _ U ? _ [ ? b \ T U ? ] <a O V U ? ] ` \ b b ? T V f U ? V V f Thg T[U \ V T U U V T U \ V[ T^ ? b . ] ` [ \ b T U \ V[ T_ ? _ . ] ` [ \ bU T ?[ T ? ] _ T V ? U <a O V U ?[ U ] b \ ? b^ f U ? T b nU \ V T U U T U U \ V b V ` ? _ . ] ` [ ` U U U \ V b V ` ?[ . ] ` [ ` U T T ? b V ? ` V T V ?[ o N a p U ?^ ` b b \ ? _ ] f U ? ] U f U g T TU \ V T U U V U U \ V b V ` ? b . ] ` b[ \ ] U \ V b V ` ?[ . ] ` b[ \` U ? ] T ? V \ V^ ? ` <a O V U ? T b` b T ? ] b f U ? V b nU \ V T U U T T U \ V \ b^ ? U . ] ` b[ [ ^ U \ V \ b^ ? \ . ] ` b` U U V ? \ T ? ] V T V ? ` <a O V T ? V bU b b ? _ [ b ? ` V c id k i@qd j F nU \ V T U U \` r U \ V \ b \ ?[ . ] ` [ b T` U \ V \ b T ?^ . ] ` [ b T b \ ? T V ? b[ T b ? ` n n n n f U g V `U \ V T U U V \ U \ V \ \ b ? \ . ] ` b_ \U U \ V \ \ b ?[ . ] ` b_ \U U ?^ V ? V ] V^ ? ] <a O V V ? b b` b b ? T[ U ? ] V c B d EFF d s E f U g \`U \ V T U U U \ U \ V \ V b ? ] . ] ` [ [ [ ` U \ V \ V b ? \ . ] ` [ [ [ ` V ? T V ` ? ] U V _ ? \ <a O V U ? b TU b b ? U \ f U ? U \ f U g V[U \ V T U U U[ U \ V \ V T ? U . ] ` [ b \U U \ V \ V V ? _ . ] ` [ b \ V V ? b _ ? \] V^ ? V <a O V V ? T ] b b b ?[ U f U ? V b f U g V ]U \ V T U V T ] U \ V T[ _ ? U . ] ` [ V T U U \ V T[ ] ?^ . ] ` [ V T U U ? b V ? U U T \ ?[ <a O V T ? T[ V b b ? ]^ V ] ? T c kF d FE id F f U g V `U \ V T U U ` [ t U \ V T[ T ? T . ] ] U U [ ^ n n n V ? b] uv T b n n n n f U g \UU \ V T U U U ` U \ V T[ b ? U . ] ` [ b V[ U \ V T[ \ ? _ . ] ` [ b V[ U ? ] _ ? T_ T T ? U <a O T U ? ` _ U b b ? V ` f U ? V ` f U g V[U \ V T U U V _ U \ V T \^ ? \ . ] ` [ V \ \ U \ V T \_ ? ] . ] ` [ V \ \ V ?^ T ?[ ^ V _ ? U -w = O a U ? V[ ^ b T ? T b U ? b` c F d k WF d Wj f U g V[U \ V T U U U _ xy z U \ V T \ V ? T . ] ` b \ T b U \ V T \ V ? \ . ] ` b \ T[ V ? V V ? ` b V \ ? ] o{ a X a 3 =|} U ? U[ T b V ? U _ U ? V[ c F d W iF d E i nU \ V T U U U b U \ V T U^ ? T . ] ` [ T V \ U \ V T U^ ? T . ] ` [ T V \ U ? V ` ? b^ V _ ? T <a O V U ? _ ^ U b b ? b^ f U ? U _ f U g T TU \ V T U U V ` U \ V T U U ? b . ] ] U U T` U \ V T U U ?[ . ] ] U U T` U ? ` V ?[ V T T ? T <a O T m U ? _ b V b \ ? ]^ \[ ?[ c W qd EB Eed j ` ?[ b c U g[ UU \ V T U _ ^ 1 U \ V V b[ ? U . ] ` [ ` b[ U \ V V b b ? b . ] ` [ ` b` T ? \ V ? \U T \ ? ` o N a U ? _ U^ b \ ?[ ` \ ? U[ c sd qWB d kl f U g V[U \ V T U V _ V U \ V V \` ? U . ] ` [ [ [ ` U \ V V \` ? U . ] ` [ ` U U \ ? _ V ? V U T \ ? T o N a U ? ] U^ b \ ? b^ T b ? ` c WF d BB F d q U ? T \ c U g U[U \ V T U U \[ ~ U \ V V \ V ? _ . ] ] U U \` U \ V V \ V ? _ . ] ] U U \ T b ? \ V ? _ \ T T ? U <a O V V ? T ] T b b ? V ` U ? T \ c B d E iF d B q U ? \` c U g U ]U \ V T U U ` ` U \ V V T_ ? T . ] ` b[ V ` U \ V V T^ ? T . ] ` b[ V[ \ ? ] V ?[ V T \ ? V <a O V � V ? b b^ b b ? T \ f V ? ] ` nU \ V T U U V ] U \ V V T b ? _ . ] ] U V \^ U \ V V T[ ? b . ] ] U V \[ b ? ` T ? ] b V ] ? ] -w = O a U ? \ TU b T ?^ \ U ? V \ c F d W iF d E q V ? \U c U g U^U \ V T U U \ V r U \ V V V \ ?^ . ] ` [ \[ ^ U \ V V V \ ? ` . ] ` [ b U U V ? U V ? TU T \ ? ` n n n n f U g V[U \ V T U U T^ U \ V V V \ ? b . ] ` [ b \ V U \ V V V \ ? U . ] ` [ b \ b \ ? V V ? T V V _ ? _ n n n n f U g V[U \ V T U U V V U \ V V V T ? _ . ] ` b] U T U \ V V V \ ? \ . ] ` b] U T V ?^ V ?[ ` T V ?[ <a O V U ? ][ \ b \ ? ] T f U ? T b f U g \ ]U \ V T U U U^ U \ V V U[ ? ` . ] ` [ V[ _ U \ V V U[ ? \ . ] ` [ V[ _ U ?^ V ?^ _ T \ ? T <a O V V ?[ T T b b ? b[ f U ? _ b f U g V[U \ V T U U U ] U \ V U [ U ? U . ] ` \^ U b U \ V U [ U ? T . ] ` \^ U b U ? _ T^ ? TU V _ ? ` <a O V U ? \_ V b b ? V T U ? V T c F d B WF d E B nU \ V T U U T V U \ V U b^ ? _ . ] ` [ \ V ] U \ V U b^ ? ] . ] ` [ \ V ` U ? ] V ?[ V T T ? \ <a O V T ? ] \` b b ? _ [ f b ? V^ f U g V[U \ V T U U T_ U \ V U \ ] ? b . ] ` b] V \ U \ V U \ ] ?^ . ] ` b] V V T ?[ V ? ] _ T U ? _ o N a U ? ` b V b \ ? b \ U ?[ bc B d sFF d i W f U g \ ]U \ V T U U b[ r U \ V U V^ ? U . ] ` [ ^ [ _ U \ V U V _ ?^ . ] ` [ ^ [ _ U ?[ V ?^ b T b ? b n n n n f U g V ]U \ V T U U U T U \ V U V[ ? _ . ] ` [ V \ \ U \ V U V[ ?^ . ] ` [ V \ \ U ?[ b V ? ] U V ] ? ` <a O V V ? V _ ] b[ ?[ U f U ? U[ ^ ? T_ c U g U ]U \ V T U V T b U \ V U U V ? ` . ] ` [ V U ] U \ V U U V ? ] . ] ` [ V U _ V ? \ V ? b V T T ?[ n n n n f U g \UU \ V T U[ U V U \ U^ [ T ? T . ] ` b^ T ] U \ U^ [ V ? U . ] ` b^ T \ [ ?^ V ? \` T U ? U -w = O a U ? T U[ b T ? T T � f U g T_U \ V T U U V b U \ U^ [ V ? T . ] ` [ _ T[ U \ U^ [ V ? b . ] ` [ _ T` V ?[ \ ?^ ] V _ ? b o N a U ? T U ` b T ? ` ` f U ? T` f U g V[U \ V T U U T b U \ U^ \ V ? ] . ] ` b_ b[ U \ U^ \ T ? V . ] ` b_ b` V ? _ V ? ] ` T V ? _ <a O V V ? _ \_ b b ?[ _ f \ ? \` f U g[ [U \ V T U V V ` U \ U^ V _ ?[ . ] ` [ ] [ ^ U \ U^ V _ ? T . ] ` [ _ U U V ? V T ? U V T \ ?^ o N a U ? _ V b � b \ ? _ ] � f U g V _U \ V T U U \ b U \ U^ V T ? V . ] ` [ _ T` U \ U^ V T ? V . ] ` [ _ T` U ? T ^ ? _ U V^ ? V <a O T U ? T`[ b \ ? \ b b ? \ \ c Eed k EEed qi f U g T TT` ^ U U U \_ T \[ ^ [ ] ? T . T[ U[ b \ T \[ ^ [ ] ? T . T[ U[ b b V ? b T ? T[ T V ? U o N a U ?^ U b b \ ?^ \ b ?^ ` c qd WBEedl j U ?^ [ c U g U bT` ^ U U U ][ r T \[ ^ [ ` ? ` . T[ V U T U T \[ ^ [ ` ? b . T[ V U V _ \ ? \ T ? U ` T b ? ` n n n n f U g V bT` ^ U U U \^ T \[ ^ \^ ? _ . T[ U U [ ] T \[ ^ \^ ? _ . T[ U U [ ] U ? T \ ?^ U V^ ? ` <a O V U ?^ \U b b ? T U ` ? \[ c qdl iB d i W f U g V ]T` ^ U U U T_ T \[ ^ \ \ ? b . T[ U ] [ _ T \[ ^ \ \ ? \ . T[ U ] [ ] T ? U \ ? \U T V ? _ <a O V U ? ] \_ b \ ? _ _ f U ? \ \ f U g V ]T` ^ U U U U ` U U U V T T ? _ . T[ U U V^ U U U V T T ? ] . T[ U U V^ V ? b V T ? TU V _ ? ] <a O V U ?^ ` b b b ? ` _ f U ? U^ ] ?^ _ c U g U `



` �

e fg h i� k� � � � �� � �� �� 	
 
 � �
 ��� �� � � �� � �� � 	 � �


 � �� 
 � �� � �� 
 � �� �� � �� �� �� � � � �� �� � � � �� � �� � � �� � �� � � ! � �" " � # � � $% �� � �� � &' � � � � �� ( �

) * * * ) * * * ) * * * ) * * * � 
� " �� + * � �, � $ " � 
 $ -" � . � ) . / �

) 01 * * * )132 * * * + + + � 0 � ) 4 + ) *5 * * * + + + � 4 � ) 4 + ) 0 5 �1 5 � 4 0 ) 4 � + 6 6 6 6 * � + 78 *9 * 4

) 01 * * * + * * * * + * 0 � : � ) 4 * :; 0 * * * + * 0 � : � ) 4 * :; 7 + �; 5 � * : ) + � * � < & + + �5 4 4 ; ; �; 7 = * �5 : = *9 + 4

) 01 * * * *5 * * * + * ) �; � ); 4 :; 7 * * * + * ) �; � ); 4 :; 1 + � 7 + + � + 0 ) * �5 � < & + * �; 5 5 ; 5 � : 4 = * � * : = *9 + :

) 01 * * * * ) * * * + * * � ) � ) 4 *; 41 * * * * 41 �1 � ) 4 * 4 * * ; � ) +; �5 4 ) + �1 � < & + * � : 4 * ; ; � 0 0 * � 4; 8 � � �  � � � � 1 ; � *; 8 *9 *;

) 01 * * * +; * * * *; ; �5 � ) 4 * 7 5 : * * * *; ; �5 � ) 4 * 7; * ) � ) + � 05 ) + � 0 6 6 6 6 = *9 + )

) 01 * * * ) ) * * * * 5 0 � 0 � ) 4 * + * 4 * * * * 5 0 � 0 � ) 4 * + * 0 + � * 5 � +; ) + � ) � < & ) * � 41 ) ; 5 � 0; + � * 48 � � �  � � > � = *9 +5

) 01 * * * * 7 * * * * 5 ; � 0 � ) 4 * 0 +1 * * * * 5 ; � 0 � ) 4 * 0 ) + + � 7 + � 0 : ) * �5 � < & + + � )5 ; ; ; � ) ) = * � )1 * � ) * 8 * � *;

) 01 * * * *; * * * * 5 + � 7 � ); 4; 41 * * * * 5 + �1 � ); 4; 4 7 5 � 0 7 �1 0 + 7 � 7 � < & + * � ) :; ; 5 �5 4 = * � * 4 = *9 + :

) 01 * * * +5 ? * * * * 5 * � + � ) 4 + ) +; * * * * )1 � : � ) 4 + ) + 7 ; �1 + � 05 + 7 � 4 @ " < - <� �A B * � + 4; ; ) � * 7 # = *9 +5

) 01 * * * * + * * * * ) 7 � 7 � ) 4 *; ; + * * * * ) 7 � 7 � ) 4 *; ; 5 + � 0 7 � : + +1 � + � < & + * �5 5 0 ; 5 �; 5 = * � * 0 = *9 + )

) 01 * * * + ) * * * * ) 0 � * � ) 4 * 0; : * * * * ) 0 � * � ) 4 * 0 4 + ) � 4 + � 7 * ) * �5 � < & + * �; 5 5 ; 5 � *5 * � +; 8 � � � �� � �, * � + +8 *9 *;

) 01 * * * + 4 * * * * ) ) � : � ) 4 + ) ) * * * * * ) ) �1 � ) 4 + ) ) ) ) � ) + � 7; +1 � 7 � < & + + � 0 + * ; ; �; * + � 4 )8 � � , ��� � � = *9 +;

) 01 * * * *1 * * * * ) + � ) � ) 4 * : +5 * * * * ) + � ) � ) 4 * : + ) + �; ) � + 0 ) * �1 � < & + * �1 1 4 ; ; � * * * � +; 8 � � , �� � �, = *9 + +

) 01 * * * 7 ) * * * * +5 � 7 � ) 4 ) * + + * * * * +5 � 0 � ) 4 ) * +5 ) � + ; � * 4 )5 � * @ % < + �5 :1 C ; 4 �5 7 41 �5 8 � � � �,  � > = *9 + 4

) 01 * * * + 0 * * * * * ) � : � ) 4 + + 5 : * * * * * ) � 7 � ) 4 + + 5 7 + � 4 ) � 7 4 ) + � * � < & + + �5 +; ; ; �5 7 * �5 ; 8 � � � �� � � , = *9 +5

+ 4 : * * * * ) * * 5 ; +1 � + � + + 41 5 7 * * 5 ; +1 � * � + + 41 5 1 ) �5 1 � 0; ) * � ) � < & + * � :; : ; ; �; 1 = * � +5 = *9 + 0

+ 4 : * * * + ) * * 5 ; + : � 4 � + ) * : *1 * * 5 ; + : � 4 � + ) * : *1 * � 4 0 � 71 + : � : � < & ) * � )5 5 ; 5 � *; + � 05 8 � � � ,� � > , = *9 + 0

+ 4 : * * * + + * * 5 ; + 4 �; � + ) * :; 7 * * 5 ; + 4 � 4 � + ) * :; 4 ) �1 + � :; ) * � 7 � < & + ) � * 0 1 ; ; � 01 = * � 4 * = *9 +;

+ 4 : * * * 0 ) * * 5 ; +5 �1 � + + 4 0 * * * * 5 ; +5 � : � + + 4 0 * * + � + ; �; 1 )5 �5 � < & ) + � 4 0 : ; ; � : * ) 0 �5 8 , , � �� ! � � = *9 + 0

+ 4 : * * * ) 4 * * 5 ; + * � * � + ) + + ) 0 * * 5 ; *1 �1 � + ) + + 5 ) 4 � : ) � 4 0 ) + � * @ % < * �; 7 * ; 5 �5 7 * � )1 8 � � � �� � � ! = *9 +;

+ 4 : * * * +1 * * 5 5 4 7 �5 � + ) * *; * * * 5 5 4 7 � ) � + ) * * 5 : + �1 5 � + ) ) + � : � < & )ED + �1 4 7 ; ; � :; 7 � ) 0 8 � �� � �> � , > = *9 +5

+ 4 : * * * * : * * 5 5 ; 7 � 4 � + ) * 5 ) 4 * * 5 5 ; 7 � 4 � + ) * 5 ) 0 + � 4 ) � 4 : ) + � * � < & + + � + 4 + ; ; � ) ) = + �; ) = *9 + )

+ 4 : * * * 1 ) * * 5 5 ; ) � 4 � + ) * + 5 ; * * 5 5 ; ) � 7 � + ) * + 5 7 ; � 0 ) � 0 4 ) ) � : @ % < D * �1 1 5 ; ; � + 0 + 0 � : 8 � � � � � � * � +5 8 * � *;

+ 4 : * * * +5 * * 5 5 5 1 � 0 � + ) * : ) 0 * * 5 5 5 1 � 0 � + ) * : ) : ) � * + � : ) ) ) �5 @ % < + �5 ) 0 C ; ; � ) * + �1 )8 � � � ��� � � = *9 +5

+ 4 : * * * * 4 * * 5 5 ); � + � + ) * 0 4 + * * 5 5 ); � + � + ) * 0; 1 ) � 4 ) �5 4 ) * � ) � < & + + � ) * 7 ; ; �5 * = * � +5 = *9 + +

+ 4 : * * * + 7 * * 5 5 ) * � 0 � + ) * 4; * * * 5 5 ) * � 0 � + ) * 4 5 : + �5 ) � :5 ) * �5 � < & + + �1 ; 0 ; ; � 71 = * � 0 + = *9 + +

+ 4 : * * * * + * * 5 5 + 4 � 7 � + ) * 0 4 7 * * 5 5 + 4 � 7 � + ) * 0 41 + � : 7 � )1 +1 �1 � < & + + � ) + + ; ; � 71 = * �5 + = *9 + )

4 *1 * * * 5 0 ) *; ; ; 0 �; � + * 5 :; * ) *; ; ; 0 � 7 � + * 5 :; 5 4 �; 5 �5 * ) * � ) � < & ) * � 01 ; ; 5 � :; = * �1 7 ) 71 � * 8 79 4

4 *1 * * * * + ) *; ; ) : � 7 � + * 4 0 )1 ) *; ; ) : �; � + * 4 0 5 5 4 � 0 ; �1 7 )5 �1 � < & )FD + � *; 1 ; ; �; * = + � +; = )9 ) 4

4 *1 * * * 0 + ) *; ; ) * � 4 � + *; 1 *; ) *; ; ) * � 4 � + *; 1 *5 + � 0 ; � ) ) ) * �; �G � & < * �5 ); C ; 5 � + 0 * �; 78 � � , >� � � � = )9 ) 4

4 *1 * * * ) * ) *; ; +1 �; � + * 4 0 ) * ) *; ; +1 � 4 � + * 4 0 +1 + � 0 7 � 4 : ) * � ) � < & + * � 7 7 * ; ; �5 * * �; : 8 �� > �� � , ! = )9 ) 4

4 *1 * * * 0 7 ) *; ; * 7 � + � + * 4 0 + + ) *; ; * 7 � ) � + * 4 0 + ) + � 4 4 � )1 ) ) �5 � < & + + � * 7 0 ; ; �; ; = * � 4 7 = )9 ) 4

4 *1 * * * +5 ) *; 5 ; 1 � 7 � + * 5 ); ; ) *; 5 ; 1 � 4 � + * 5 ); * 4 � * ; �; ) )5 � ) � < & ) + � ) 0 + ; ; � 4 4 ) � 4 )8 , � > !� � � > = )9 ) 4

4 *1 * * * 5 + ) *; 5 ; 1 � ) � + * 5 7; 0 ) *; 5 ; 1 � + � + * 5 7; 5 5 � * 0 � +5 ) * � 0 � < & + * � 4 4 0 ; 5 � : ) = * � + * = )9 ) 4

4 *1 * * * 5 1 ) *; 5 ) ) � : � + *; * 5 * ) *; 5 ) ) � 4 � + *; * 5 + ; � 7 4 � +1 ) ) �; � < & +D * � : + : ; ; � + 7 = * � : 5 = )9 ) 4

& � " @ H �I " �I $ � � �J K �� � "L M < 
 � ( � �N $ � � �� � �" �I �O � � 
 
 � 
� J �� PRQ & � � 
J � J 
 � $O � " � � 
 P2 � � � 
� ( 
 � �O �� � . �� 
 � �� �O � � � " �� � �I �N � J 
 � $O � S " � ( 
� � TU � $I � � � �� � � �

) * *; V P D ! � �" " �W � �� � �I � �I � �� � X � P " Y � I � � 
J � � J K �� � " Z � � � � � ) � < & �I � �I � . �" " � �I � �I � $ �� �� � Z �� �O � " � . � 
 � � "O �N � P\[ " Y � I � � 
J � � . �" " � �I � �I � $ � � �� � �" ��

�O � " � . � 
 � � "O �N � P\] @ . �" " � �I N 
 � . � $ 
 � ( � � 
 � � ( " � � 
 � N $ � � �� � �" Z 
 � � "O �N � J �" � � �I I � � 
 �" � $ �� �� � PR^ " Y � � � " " �J � � � � ( I � � 
 � � 
� " Z � � � � � + � < & �I � �I � � S �`_ 09 +


 � � � � " � ( 
� � TG 
 ( " � �� �� � ) * *5 V P C 
 � � "O �N � � �I � �� � X � Z J �" � � �I � " �I $ � � N � �I � � . �" " � �I � �I � � ? @ � � �I � � � � . �" " � �I Z 
 � � "O �N � J �" � � �I � J 
 � $O � � � 
� � 6� � � � $ �� �� � P #

& � ( I � �I " � 
 � �I � � T" � � B � 
 � � � �� �� � ) * *; P B ( � � �� � � Z BO � �O �" �" V



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

13

14

15

16

17

18

19

20

21

22

23

24

25

26

� �"!�#%$'&�(*),+�-/.%&10�2%3'�5476�8
9;:=<>6�?%@>ACB�6*!�?%�53'#%@D&FE�&7$HG'#%GI3'.D&1JIK�$H6MLN9PORQH(7SUT�&7V1AXWY#�Z
[ 0�$�3'.D&�\�]_^`^�a�b_c�d�e_ef(7@Y�gG'6�Bh2>8"&�)jiF�lkm&7$'&M?`3�GnL�Bo<p0�8qG��5@D&M?`3'� [ Lr@%�lkm&7$'&M?�3�Gn0�#D$H4s&
478q6�G'Gn&MG7tu0�2m&M?v4sL_$H478"&MGhwx<%$'0�6�@N8q�5?D&�yIzF{|G}9;yIzF{�(~A���0�2m&M?v3n$H�56�?D!�8"&MGuwx?Y6*$'$'0~�
8q�5?D&1yIzF{|Go9;yIzF{FO�6�?Y@}�
��z�A��Y0�2m&M?}G'�_#%6*$'&MG	w=&M6*$H8"L`Q�3�L_2p&1!�6�8q6�Z��"&MG�9�J|�/�F{1z�A��
4s$H0�G'Gn&MG16�?%@�6*$'$'0R�IG�w�Gn2m&M4s3n$'0�GH4s0�2Y�5476�858"Lj#%?%�5@D&M?`3'�"�%&M@�Gn0�#D$H4s&MG7)�-/.D&u@D0�3n3n&M@r85�5?%&MG
�q?%@%�5476*3n&F3'.D&�850_47�m0 [ 4s0�?%Gn3'6�?`3IJIK�$H6~L�Q�3n0*Q�0�2%3'�q476�8�W>#�ZU$H6*3'�50D�Y@D&M85�5B��"3'�5?D!o3'.D&�$'&7!��"0�?
0 [ � 47856�G'GH�54 � yIzF{|Go9���(����;�~�m9��U����AX�g(~A�)

C5� �~¡D¢�¢�£`¤�¥s:§¦_¨ª©_«­¬7®�¯ ¦�y°�H©p¡D¤�±�¯��³²�´ ¬7®µ©p¶�¬s´ ±*£D·¸�M¶�¯R±R¬7¤�©���±R©p¶~¥°£`¤;¯
£��H��©Y±�´¹£�¬'¯Rº»²�´ ¬7®½¼¿¾IÀ§¯`¢�´¹�H�7´¹©p�%Ám¬7®�¯Â¢�£�Ãn©D¤Ä´ ¬Ä¥�ÅÇÆ�ÈDÉ_¦�Ê>ÁmÆ�ËDÌ»Í|£�¤;¯hÎ�¥D¶_¯½Ïh¼¿¾IÀFÐ
Î�®�¯�©p¶�¬s´ ±*£D·Ñ�M¶�¯�±~¬7¤P£Ò©`«�£D·Ó·�¬7®�¯�¦�ÊvÔ�ÕÖ¤P£R¥v��©>¡D¤;±�¯R�}£`¤�¯�£�×�£�´l· £%ØD· ¯�£�¬�¬7®�¯v·Ù´l�DÚ_Û
®�¬n¬7¶YÛÓÜ�Ü��H¬H£`¤���Ð"Ø�©mÐÙ£��H¬7¤�©ÖÐl´ ¬�Ü�¢�£`¤ÞÝp¯�· ºYÜ>ß	à ápá�¼Xâmã`Ô1ärä»Ü`�å£D¢�¶D· ¯�Ð"®�¬7¢�·"Ð
ÎÑ£%ØD· ¯rÏDÐ,ãNæ>´ ×�¯��u«�©D¤	¯*£�±`®��H©p¡D¤�±�¯»¬7®�¯�Ô|´ ºçÅÇ±R©p·"Ð�Ï�ÍMÁè¬7®�¯»Ô�Õ�¤;£R¥Ò¶_©��7´ ¬s´¹©>�fÅÇ±R©p· �RÐ
ã�é'ËDÍMÁ	¬7®�¯ê¶�©��7´ ¬s´ ©p��©_«u¬7®�¯v©p¶�¬s´¹±�£%·�±�©>¡D��¬'¯`¤Ç¶�£�¤�¬�ÅÇ±R©p· ��¨`é�ë%Í~ÁI¬7®�¯Òºp´¹�M¶D·¹£�±�¯�¢�¯���¬
Ø�¯R¬�²X¯R¯`�N¬7®�¯jÔ�ÕÖ¤P£R¥N£D��º�©p¶�¬s´¹±�£%·�¶�©��7´ ¬s´ ©p���¸ÅÄ±�©p·lÐÒÆDÍMÁ�¬7®�¯rã�ÕìÏ�ÈêÚs¯Ríxî�¡�ïðÅÄ±�©p·lÐ
ÊDÍ~Á ¬7®�¯NñÖÕÖØ�£%��º�¢u£�æp��´ ¬7¡�ºD¯�©`«	¬7®�¯»©p¶�¬s´ ±*£D·�±R©p¡D��¬'¯`¤Ä¶�£`¤�¬�©D¤I¬7®�¯}¬7®D¤�¯�¯�ò³¡D¶D¶_¯`¤
·Ù´l¢�´ ¬FÅÇ±�©>·"Ð¿óDÍMÁD¬7®�¯�©p¶�¬s´ ±*£D·_±�·¹£����7´ Ý>±*£�¬s´¹©p�h£%��º¸¤�¯�ºD�M®�´ «P¬X«n¤�©p¢=¬7®�¯��M¶�¯R±R¬7¤Ç¡D¢ôÅÇ±R©p· �RÐ
¦�é7Ï�È�Í~ÁD¬7®�¯U¡D��£DØ���©D¤ÄØ�¯�º�®�£�¤;ºÂÔ�Õ�¤;£R¥}·Ó¡D¢�´l��©_�M´ ¬Ä¥�£D��º½¬7®�¯�´Ó��¬7¤Ä´Ó���M´ ±�Ô�Õ�¤;£R¥h±�©>·Ó¡D¢��
ºD¯`���7´ ¬�¥�ÅÇ±R©p· �RÐ1Ï�ÏRésÏ�ãDÍ~Áp£%��º�¬7®�¯}¤P£�ºp´¹©}î�¡�ï�ÅÇ±R©p·ìÏ�ËDÍ~Ð
õ · £��H�M´ Ýp±�£�¬s´ ©p���1£`¤�¯�£��|ºD¯��H±`¤Ä´ÓØ�¯Rº�£DØ�©_×�¯`ö�¤P£�ºp´¹©Âîì¡�ï`¯��|©%¤C¡D¶D¶�¯`¤X·,´l¢�´ ¬'�1£�¤;¯�£�¬oÏ�Ð,¨
¾IßC÷�«�©D¤�¬7®�¯êø
ù�âúÈ_ë�Ë�Ê§ÅåÀ�íXâmâ�Á/ë�òèÍMÁ	¼Xã_Æ�¦�È§ÅÄí�á�¼FÁIË_òèÍMÁ�¾IÏ*ë�óûÅ�í�á`¼|Á/Ë_òèÍ
£%��ºrä�ùIÀCë�È�¦¸ÅåÀ
í/âmâ�ÁYë�òèÍXÝp¯�· ºD�~öp«�©D¤�¬7®�¯½ø�ù�âmÈ�ËpÏ*ã�Ý>¯`· ºÂ¬7®�¯�î�¡�ï`¯R�o®�£�×�¯�Ø_¯�¯��
©pØ�¬H£D´Ó��¯�º�£�¬uë�¾IßC÷�ÅÇ¼�Î õ ¼XÍU£D��ºv¬7®�¯v¡D¶D¶_¯`¤�·Ù´Ó¢�´ ¬'�U£�¤;¯�æ>´ ×�¯���£�¬o¬7®�¯�Ë_ò³· ¯~×�¯`·
ÅÇ�H¯�¯�âp¯�±~¬~ÐÑÏDÐqÏ�Ð,¨}«�©D¤
ºD¯R¬H£�´l· �1©`«�¬7®�¯�©pØ��H¯`¤Þ×�£�¬s´ ©p���sÍ~Ð



���

� ���p´ æÖÐ�ÏDÐÙ¦>ÁY¬7®�¯h£D·Ó¤�¯*£�º�¥hºp´¹�H±`¡��H�H¯�ºvñÖÕ�Ø�£D��º¸¢�£�æp��´ ¬7¡�ºD¯o×��RÐXã�ÕìÏ�È»Ú7¯R×hîì¡�ï�¶D·¹£D��¯
´¹�|�M®�©*²��U«�©D¤ ¬7®�¯h�H©p¡D¤;±R¯��o´Ó��¬7®�¯�����	
	
�
�������
�������j�å£D¢�¶D· ¯½´l��¬7®�¯u��£D¢�¯��p´ æp¡D¤;¯
´¹�j®�´ æp®D·Ù´ æp®�¬'¯�ºf¬7®�¯�¬7®�¯�²X¯`·Ù· ÕYºD¯~Ý���¯Rºð±R©D¤Ç¤;¯�·¹£�¬s´¹©p��Ø_¯R¬�²X¯�¯��Ò¬7®�¯¸Ô
Õ�¤P£R¥rîì¡�ïf£%��º
©p¶�¬s´¹±�£%·Y¢u£�æp��´ ¬7¡�ºD¯u£`¤�©p¡D��º�������� �"!�#$�&%('*),+.-0/21u©pØ��H¯`¤Þ×�¯�º}«�©D¤ ©p¶�¬s´ ±*£D·Ó· ¥�£%��º
��©_«P¬IÔ�Õ�¤;£R¥Â�H¯`· ¯�±~¬'¯�º�3m¡�£��å£`¤��hÅÇ�H¯�¯ � ��¬7¤;©Yºm¡�±R¬s´¹©>�`ÍRÐ
� ��¬7®�¯}«�©p·Ó· ©�²�´Ó��æ � ²�´Ó·Ó·Ñ´l��×�¯R�H¬s´ æD£�¬'¯�´Ó�Ò¢o©%¤�¯»ºD¯R¬H£�´l· �u¬7®�¯���£�¬7¡D¤;¯�£%��º�¶�¤;©p¶_¯`¤�¬s´ ¯��
©_«�¬7®�¯��H©p¡D¤;±R¯��h· ©Y±*£�¬'¯�º�´l�Uºp´ 4�¯`¤�¯`��¬u¤�¯�æ>´ ©p���1©_«
¬7®�´¹�u¶D·¹£D��¯�Ð



� �������	��
 �


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

®�¯x¶�¤;¯��H¯`��±R¯ ©_«vÔ�Õ�¤P£~¥ £�±R¬s´ ×�´ ¬Ä¥ ´¹�ûæ�¯���¯`¤P£D·Ó· ¥ ²�´ ¬7��¯R���H¯�º Ø~¥ �'¬7¤;©p��æ
¯�¢�´ ���7´¹©>��·Ù´Ó��¯���´l��¬7®�¯�©p¶�¬s´¹±�£%·%�M¶�¯R±R¬7¤P£%Áì£%��º»×�´¹±R¯R×�¯�¤;��£>Ð
äÂ©D¤�¯�©_×�¯�¤�Áu´l��¬7®�¯�´l¤h�7´l¢�¶D· ¯R�H¬»×�¯`¤��M´ ©p�gÅÇ¯_Ð,æÖÐ5Á�¼|��¬'©p�D¡�±R±�´�Ï�¦_¦�ËDÍ~Á|¼X¾IÀ

¡D��´ Ý>±*£�¬s´¹©p�ú¢�©YºD¯`· �f¶`¤�¯�ºp´¹±~¬�£­©p��¯7Õ%¬'©�ÕY©>��¯ç¤;¯`· £�¬s´ ©p� Ø_¯R¬�²X¯R¯`�û©p¶�¬s´ ±*£D·/Î�¥D¶�¯§Ï
£%��º Ô�Õ�¤P£~¥�¡D��©pØ��H±`¡D¤�¯�º �H©p¡D¤;±R¯��~Á¸£D��ºôØ_¯R¬�²X¯R¯`�³©p¶�¬s´ ±*£D·oÎ�¥D¶�¯gã £D��º Ô
Õ�¤P£R¥
©pØ���±�¡D¤;¯RºÒ�H©p¡D¤;±R¯��RÐ�ß�©*²X¯R×�¯�¤�Á/¤;¯R±�¯`��¬½¢U¡D· ¬s´ ²/£�×�¯`· ¯`��æ_¬7®v¶`¤�©�æp¤;£%¢o�h©_«I«�©p·Ó· ©�²XÕ�¡D¶
©pØ���¯�¤�×�£�¬s´¹©p���X©`«C®�£`¤�º½Ô�Õ�¤;£R¥u�H¯`· ¯�±R¬'¯Rº}��©>¡D¤;±�¯R��®�£�×�¯��H¬H£�¤�¬'¯�ºÂ¬'©»¤;¯~×�¯*£D·`£u±�©p¢�¶D· ¯7ï
��£�¬7¡D¤�¯�«�©D¤/¬7®�¯N®�£�¤;ºÒÔ�ÕÖ¤P£R¥¸��©p¡D¤�±�¯�¶�©p¶D¡D· £�¬s´ ©p�r£D��ºð®�£�×�¯�£%·Ù¤;¯�£�º�¥v¶�©>´Ó��¬'¯�ºf©p¡�¬
��¯~×�¯`¤P£D·è®�´l��¬'�h«�©D¤	£�ºD¯`¶�£`¤Þ¬7¡D¤;¯j«n¤�©p¢µ¬7®�´¹���7´l¢�¶D· ¯���±�®�¯`¢o¯vÅ.-Ñ£`¤;æ_¯`¤	¯R¬h£D·"Ð�ã�È�È_ãpö/ ´Ó·Ó· ©`¬n¬1¯R¬�£D·"Ð1ã�È_È�Ëpöì¼|Ú�´ ¥*£D¢�£»¯~¬�£%·lÐ�ã�È�ÈpÏ�ö"�p´ ©%¤�¯Â¯R¬�£D·"Ð1ã_È�ÈpÏ�ö�ä}£D´ ©p·Ù´Ó��©j¯~¬�£%·lÐ
ã�È�È�Ëpö>��¯R¯ õ ©p¢�£��'¬7¤Ä´pã�È_È_¨�£%��º�¤;¯~«�¯`¤;¯���±�¯�¬7®�¯`¤;¯�´l�`Í~Ð
Î�®�¯g¢U¡D· ¬s´ ²/£�×�¯`· ¯`��æ_¬7®g±R©_×�¯`¤;£�æ�¯ð©_«»©p¡D¤½�~¡D¤Þ×�¯R¥g£D��º ¬7®�¯ ®�´¹æp®û�M¶�¯R±R¬7¤�©���±R©p¶�´¹±
±�©p¢�¶D· ¯~¬'¯`��¯��H��Å1032�-54�Í�£%·Ù· ©*²	�|¡��C¬'©½´l��×�¯R�H¬s´ æD£�¬'¯F¬7®�¯u·¹£`¤�æ�¯1�~¶�¤;¯�£�º»´l��¬7®�¯1©_×�¯�¤P£D·Ó·
©p¶�¬s´¹±�£%·
¬'©ðÔ�ÕÖ¤P£R¥§¶�¤;©p¶_¯`¤Þ¬s´¹¯��j©_«Â®�£`¤�º­Ô�Õ�¤;£R¥��H¯`· ¯�±R¬'¯Rºú�H©p¡D¤�±�¯���´l�ç¢�¡�±`®§¢o©D¤;¯
ºD¯R¬H£�´l· �RÐ
� �h¬7®�¯�«�©>·Ó· ©*²�´l��æ � ²�´Ó·Ó·Dºp´ ��±�¡����|¬7®�¯o©pØ��H¯`¤�×�¯Rºj©>¶�¬s´¹±*£D·_¬'©UÔ�Õ�¤P£~¥}¶`¤�©p¶�¯�¤�¬s´¹¯R�F©_«Ñ¬7®�¯
��©p¡D¤�±�¯R�/´Ó�F¬7®�¯ �
��	
	
� �
�����
�����
�h��£%¢�¶D· ¯/«�©D¤Y²�®�´ ±`®1�M¶�¯R±R¬7¤;©_��±R©p¶�´¹±�¤�¯�ºD�M®�´ «P¬'��£%��º
©p¶�¬s´¹±�£%·D±�·¹£����7´ Ý>±*£�¬s´¹©>����£`¤;¯�£�×�£D´Ó·¹£DØD· ¯�£%��º»¬7®�¯7698;:=<>698@?A6CBIÔ�Õ�¤;£R¥�±�©p·Ù¡D¢U�UºD¯`���7´ ¬s´ ¯��
®�£�×�¯­Ø_¯�¯��­ºD¯�¤Ä´ ×�¯Rºg«n¤�©p¢ ¶�¤;©>¶�¯`¤hÔ
Õ�¤P£R¥ð�M¶�¯�±~¬7¤P£D·I£%��£D· ¥��7´¹�ÒÅÇ�H¯�¯§øm¯�¤;©p· £­¯R¬¸£%·lÐ
ã�È�È_¨mö�ø
¡�±R±�¯~¬n¬s´Ñøè®EDúÎ�®�¯��7´¹�åÍRÐ
� �ç¶�£�¤�¬s´¹±�¡D·¹£`¤ÇÁ � ²�´Ó·Ó·
«�©>±�¡���¬7®�¯vºp´¹�H±`¡��H�M´ ©p�ê©p��¬�²¿©ç±`· £��H�H¯��¸©`«h©pØHÃn¯�±~¬'�ÒÅÄÔ
Õ�¤P£R¥
£%Ø��H©D¤ÇØ�¯Rº�-Xá}¼¿¾IÀ £D��ºjÔF-HGhÀI¾IÁì�H¯�¯�ÀC¯Mï�¬1âp¯�±~¬'��ÐÙÍ¸¬7®�£�¬|��¯R¯`¢ ¬'©¸�M¡�æ�æ�¯��'¬F¬7®�¯
��¯�±�¯R���7´ ¬�¥Â«�©D¤IÅÇ�M¡DØ��H¬H£D��¬s´ £D· Í�¤�¯R×�´¹�7´¹©>�Â©_«
¬7®�¯�±`·¹£��H�M´ ±JIX��´ Ýp¯Rº���±�®�¯`¢o¯��RÐ
KMLON P%Q;RTSVUXWFYJZO[]\�^`_�a
Î�®�¯¸Æ�ÈÒ©pØHÃn¯�±~¬'�U²�´ ¬7®�Ø�¤;©D£�º�¯`¢�´¹�H�M´ ©p�ê·Ù´l��¯R��´Ó�N¬7®�¯¸©p¶�¬s´¹±�£%·Ñ�M¶�¯R±R¬7¤Ä¡D¢ ®�£�×�¯¸£%�
£�×�¯�¤P£�æ�¯hÔ�Õ�¤P£~¥�Õ%¬'©�ÕY©p¶�¬s´ ±*£D·%î�¡�ï�¤P£�¬s´¹© � ����� � !�#$� %(' )cbhÈmÐ5Ï�ÊÂ²�´ ¬7®»£Âºp´ �~¶_¯`¤;�7´¹©>�
©_«�ÈmÐ ¨�ë­ÅÄ��¯R¯ �p´¹æmÐIÏDÐ,¦DÍu²o®�´ ±`®f´ ��¬�¥D¶�´¹±�£%·�©_«1�H©_«P¬hÔ�Õ�¤;£R¥���¯�· ¯R±R¬'¯�ºêÎ�¥D¶_¯vÏj¼X¾IÀ

�ed



���

0.1 1

1

10

100

1000

AGN2 + ELG

1

10

100

1000

AGN1    

� �"!�#%$'&oO_)5(�-/.D&�85#YB��5?D0�G'�53�L�K�$'&M@%G'.%� [ 3C2Y856�?D& [ 0�$|3'.D&o�¿�ÒyIzF{ 9;#D2%2m&7$/2>6�?D&M8ÞA¿6�?%@
3'.%&v{|��yIz1{ 6�?%@ �
��z 9;8"0R��&7$�2Y6�?D&M8�A�) �
Bh2%3ÄLûGnL�B�<m0�85GjB�6*$'Tû#%?%6*<>Gn0�$'<m&M@
G'0�#D$H4s&MG7�`�Y858"&M@uGnL�B�<m0�85GÑB�6*$'ThB�6*$'T�0�<���&M4s3'G��I�"3'.uJIK�$H6~L�4s0�85#%B�?h@D&M?YG'�"3'�"&MG��û(7S����
47B	�
�R) JIK�$H6MLh85#YB��5?D0�G'�53'�"&MGì6*$'&/4s0�$H$'&M4s3n&M@ [ 0�$è6*<YGn0�$'2%3'�50�?Ö)��|�"!�.ì9;�ì0~�|A�K`8q#%B��5?D0�GH�"3�L
0�<
��&M4s3'G	85�"&16*<m0~E�&�9�<m&M8"0~�FA¿3'.D&�@%6�GH.D&M@»85�5?%&|6*3|����w=(7S�����&7$'!�G ��� )

Åsá`¯�®D¢u£D�D�U¯R¬1£D·"ÐXã_È�ÈpÏ�Í~Ð

Î�®�¯¸¤�¯�ºD�M®�´ «P¬MÁX·Ó¡D¢�´l��©_�M´ ¬s´¹¯���£D��º�¤;¯R�H¬ÇÕ%«n¤;£%¢o¯»±�©p·Ù¡D¢U�jºD¯`���7´ ¬s´ ¯���£`¤�¯�·Ù´ �H¬'¯Rº�´Ó�j¬7®�¯
·¹£��H¬u¬7®D¤�¯�¯�±R©p·Ó¡D¢�����©_«1ÎÑ£DØD· ¯NÏDÐ,ãmÐ / ®�´Ó· ¯¸£�¶_©p¶D¡D·¹£�¬s´¹©>��©_«	-Xá�¼¿¾IÀC��²�´ ¬7®N£%�
� 8����A? B � <����FÔ
Õ�¤P£R¥��M¶�¯R±R¬7¤Ç¡D¢ ´¹�|¶�¤;¯R��¯���¬X£�¬C£D·Ó·_¤;¯�ºD�M®�´ «P¬'�/£D��º��~¶�£D���X£1²�´ ºD¯u¤P£D��æ�¯
´l�ç·Ù¡D¢�´Ó��©��M´ ¬s´¹¯R�RÁ1�H©p¢o¯Ò¯Mï_£D¢�¶D· ¯���©_«����5<! �"#���A? B � <����_Á -Xá�¼¿¾IÀC��£�¤;¯ð¶�¤;¯R��¯���¬
£�¬�®�´¹æp®ê¤;¯RºD�~®�´ «P¬'�»£%��º�Ô�Õ�¤;£R¥ê·Ó¡D¢�´l��©��7´ ¬s´ ¯��rÅÇ�H¯�¯�¡D¶D¶_¯`¤�¶�£%��¯�·è©_« �p´¹æÖÐXãpÐqÏ�Í~ÛN´l�
¬7®�¯ �
��	
	
� �
�����
� �����­�å£D¢U¶D· ¯�©p��¯rÝ���ºD�Â�7´ ïf©p¡�¬½©_«��M´ ï�¬Ä¥Ò©p¶�¬s´¹±�£%·Ù· ¥N±`· £��H�M´ Ýp¯Rº
-Xáú¼¿¾IÀ|Á�²�®�©��H¯ Ø�¯R�H¬NÝ>¬�· ©�æmÀ%$ ´¹�fæ>¤;¯*£�¬'¯`¤}¬7®�£D�úã�ã=£D��º³«�©D¤Â¬�²X©³©pØHÃn¯R±R¬'�
¬7®�¯j£DØ��H©%¤ÄØ�´l��æN±�©p·Ù¡D¢U�N´¹�uæ>¤;¯*£�¬'¯`¤I¬7®�£D�ÒÏ�È ��& £�¬�¬7®�¯�¦�È
' ±�©p��Ý>ºD¯`��±R¯N· ¯R×�¯�·"Ð � �
¬7®�¯��H¯Â±*£���¯R�o¬7®�¯U�~¶_¯�±R¬7¤�©��H±�©p¶�´ ±}±`·¹£��H�M´ Ýp±�£�¬s´ ©p�»¬7¡D¤Ç����©p¡�¬�©p¶D¶�©_�M´ ¬'¯U¬'©¸¬7®�¯½Ô
Õ�¤P£R¥
±`·¹£��H�M´ Ýp±�£�¬s´ ©p�%Áp²�®�¯`�Â¬7®�¯}·¹£�¬n¬'¯`¤X´ �uØ�£��H¯�ºj©p�U¬7®�¯hÔ�ÕÖ¤P£R¥½©pØ���±�¡D¤P£�¬s´¹©p�YÐ
Î�®�¯�Ï�È
' «n¤P£�±R¬s´¹©>�fÅ�Æ�(_Æ�ÈDÍ�´ �}´Ó�r£�æp¤;¯R¯`¢o¯`��¬�²�´ ¬7®�¬7®�¯�Ýì��ºp´l��æêÅ�Ë�(_ã�¦DÍUØ~¥føÖ£�æ�¯
¯R¬|£%·lÐFÅ�ã�È�È_ËDÍRÐ � ¬1´¹�	²¿©D¤�¬7®Â�'¬7¤;¯R���7´l��æ»¬7®�£�¬	¬7®�¯�Æ½Ô�ÕÖ¤P£R¥½£%Ø��H©D¤ÇØ_¯�º -Xá½¼¿¾IÀ³®�£�×�¯
á �����*)�+�,.- ) 1�- ��� ¯�¤;æÒ� ��� ÁÑ²o®�´Ó· ¯j£%·Ù·�¬7®�¯ -Xár¼¿¾IÀ³²�´ ¬7®�á �����*)�+�,.- � 1�- ��� ÁX´5Ð ¯�Ð
¬7®�¯Uâ>¯R¥�«�¯`¤Þ¬uÏ�©pØHÃn¯�±~¬'�RÁÑ®�£�×�¯Â· ©�æpÅåÀ%$	Í ��ã�ãpÐ



��������������	p�Y��

�ì��	m�����j�������f���>�����ð�����ì���p�Y����� � +

� �"!�#%$'&vO_),Oð-/.D&�0�2%3'�q476�8�Gn2m&M4s3n$H#%B 0 [ 6�JIK�$H6MLg6*<>Gn0�$'<m&M@Ö���¿� yIzF{������/� 6*3
� w�O_),O � (U9;Gn0�#D$�4s&�S � (MO*SD(MO d A���@%�5G'47#YG'Gn&M@Â�5?! _&M4s37)>O_)5(*)

¼ ×�¯`¤Þ¥v´Ó��¬'¯`¤;¯R�H¬s´Ó��æf©pØHÃn¯�±~¬½´¹�h¬7®�¯�®�´¹æp®D· ¥r£DØ���©D¤ÄØ�¯�º­ÅåÀ#" 0 1�- ��& ±`¢ �
� Íh��©p¡D¤�±�¯
È�ËpÏ�ã�È>Ï�ã�Êf´¹ºD¯`��¬s´ Ýp¯Rºf²�´ ¬7®v£�Ø�¤;©D£�º%$ ·,´l��¯ 3m¡�£���£`¤�£�¬�÷�+hãmÐ,ã_ëmÏj©p��¬7®�¯vØ�£��M´ �½©_«
¬7®�¯�äÂæ � � £D��º õ � � �'& ·Ù´Ó��¯��½ÅÄ��¯R¯ �p´ æÖÐ�ãpÐÙãDÍ~Ð�Î�®�¯½©`¬7®�¯`¤¿¯�¢�´ ���7´¹©>�N·,´l��¯R�u£`¤�¯j��£`¤Ä¤;©*²
Å � / ßFä ��ã�È�È�ÈuÚ�¢û� ��� ÍÑ£D��ºo¬7®�¯1¡D��ºD¯`¤Ä· ¥�´Ó��æo±R©p��¬s´l�D¡D¡D¢=´¹�Ñ×�¯�¤�¥�¤;¯�º�´ «m±R©p¢�¶�£`¤;¯Rº
¬'©v¬7®�£�¬u©_«1©>¶�¬s´¹±*£D·Ó· ¥��H¯`· ¯�±R¬'¯Rº -Xá�¼¿¾IÀ��jÅÄ¯�Ð æÖÐqÁ -C¤;©_¬7®�¯�¤�¬'©p��¯R¬�£D·"Ð�ã�È_ÈpÏ�ÍRÐ �`©D¤
¬7®�´¹�¸�H©p¡D¤�±�¯�£�ºDºp´ ¬s´¹©>��£%·1ù Õ�Ø�£D��º ´l¢�£�æY´l��æ ´¹�¸£�×�£�´l· £%ØD· ¯_ö�¬7®�¯­à�� G�â õ ã
(pñmÕ�Ø�£D��º
£%��º�í�ásÎ (>ù Õ�Ø�£D��ºv´l¢�£�æ_¯��u£�¤;¯Â�M®�©*²o�r´Ó� �p´¹æÖÐ
ÏDÐ,¨mÐoÎ�®�¯½©p¶�¬s´ ±*£D·Ö±�©p¡D��¬'¯�¤Ç¶�£`¤Þ¬h´¹�
£��H��©Y±�´¹£�¬'¯RºÒ²�´ ¬7®N£fØ`¤�´¹æp®�¬½��¯*£`¤5ÕÖ´l��«n¤;£`¤;¯Rºê�H©p¡D¤�±�¯ÒÅ�ù�b Ï*ómÐ,¨DÍ}®�£�×�´l��æÒ£%�r©>¶�¬s´¹±*£D·
¬'©­��¯*£`¤5ÕÖ´l��«n¤;£`¤;¯Rº�±�©p· ©%¤|©_«�ñ�ésù�buëÖÐ5Ï�Á�±�©p���7´¹ºD¯�¤P£DØD· ¥�¤;¯RºDºD¯`¤F¬7®�£D�r¬7®�£�¬�©`«h®�´¹æp®�Õ
¤;¯�ºD�M®�´ «P¬"3m¡�£���£`¤;�IÅsñÖé7ù 0)(�Í~Á`�~¡�æ�æ_¯��'¬s´l��æh£1ºD©p¢�´l��£D��¬Ñ±�©>��¬7¤Ä´lØD¡�¬s´ ©p�1«n¤;©>¢g¬7®�¯�®�©��'¬
æD£%· £*ï�¥�Ð

¼¿�I«�£�¤Ñ£��/¬7®�¯�¢U¡D· ¬s´ ²X£�×�¯�· ¯`��æ`¬7®�¶�¤;©>¶�¯`¤Þ¬s´¹¯R��ÅÇ±R©p��¬s´l�D¡D¡D¢ �M®�£%¶_¯_Á�·Ó¡D¢�´l��©��7´ ¬�¥�Á�®�£`¤�º
Ô�Õ�¤P£~¥}�~¶_¯�±~¬7¤Ç¡D¢UÁ�£D��ºÒ¡D¶D¶�¯�¤	·,´l¢�´ ¬1©>�Â¬7®�¯j¤;£�ºp´ ©j¯�¢�´ ���7´¹©p�`Í�£`¤;¯�±�©>��±�¯`¤Ä��¯�ºÖÁì¬7®�´¹�
©pØHÃn¯�±R¬»´¹�U×�¯`¤�¥v�7´l¢�´l·¹£�¤1¬'©ê�H©p¡D¤�±�¯�À¿ã ã`ë§´Ó�v¬7®�¯�à�á`¼ � â§�~¡D¤Þ×�¯R¥ðÅ / ´l·Ù· ©_¬n¬�¯R¬Â£%·lÐ
ã�È�È�ËDÍX²o®�´ ±`®¸´ �o´l��ºD¯R¯�º�±�·¹£����7´ Ý>¯�º¸£���£�¤;¯�ºDºD¯���¯�º 3m¡�£���£`¤�£�¬�®�´¹æp®j¤;¯RºD�~®�´ «P¬~Ð

KML K a�SVQ;Q;R+* ,.-�Z0/�/@ZOR [ Y ZO[]\214365 \87:9�/
Î/²¿¯`��¬�¥�Õ���´l��¯�©>ØHÃ'¯R±R¬'��²�´ ¬7®���£`¤Ç¤�©*² ¯�¢�´ ���7´¹©p��·,´l��¯���®�£�×�¯NØ�¯R¯`�r«�©p¡D��º�Ð Gh�r¬7®�¯
Ø�£��7´¹�}©_«�¬7®�¯�´l¤�©p¶�¬s´¹±�£%·/·,´l��¯���¤;£�¬s´ ©��}£D��ºû´Ó��¬'¯`���7´ ¬s´ ¯��~ÁuÏ�Ê�£`¤;¯�±�·¹£����7´ Ý>¯�º­£��}Î�¥D¶_¯
ã ¼¿¾IÀ ÅÇ¼¿¾IÀ¿ã�Í�²�®�´l· ¯ð«�©%¤U¬7®�¯ ¤;¯�¢u£�´l��´Ó��æ Ï�ãg²¿¯ç±*£D�D��©_¬�¶�¤;©_×�´ ºD¯ç£û��¯R±`¡D¤;¯
±`·¹£��H�M´ Ýp±�£�¬s´ ©p�½ÅH¢�©_�H¬7· ¥�Ø_¯�±�£%¡��H¯1©p�D· ¥�©>��¯F¯`¢�´¹�H�M´ ©p��·Ù´l��¯�´¹�	¶�¤;¯R��¯���¬	´Ó��¬7®�¯1�M¶�¯R±R¬7¤;£%·



��S

¤P£D��æ�¯�ÍF£D��º�²¿¯»¤�¯R«�¯�¤
¬'©»¬7®�¯`¢ £��hà�¢�´¹�H�7´¹©p��Õ�áD´l��¯Â¾�£D·¹£�ï%´¹¯���Ååà áD¾
�sÍ~Ð

- ©_¬7®�¼¿¾IÀ¿ãç£D��º à�á%¾ £`¤�¯ê¤�¯`¶_©%¤Þ¬'¯�º ´Ó�f¬7®�¯ðØ_©_¬n¬'©p¢ ¶�£%��¯�·C©`«��p´¹æÖÐ/ãmÐ5Ï�Á	²�´ ¬7®
ºp´ 4�¯`¤;¯���¬
±�©p· ©p¡D¤;�RÐC¼|·Ù·�©_«Ö¬7®�¯��H¯F�H©p¡D¤;±R¯��¿�M¶�£D��¬7®�¯|�å£D¢�¯o¤;¯�ºD�M®�´ «P¬�£D��ºÂ·Ó¡D¢�´l��©��7´ ¬s´ ¯��
¤P£D��æ�¯��/©_«�¼X¾IÀ	ÏDÐ1äÂ©D¤;¯R©_×�¯`¤ÇÁp£DØ�©p¡�¬	®�£%· « ©_«�¬7®�¯o©pØHÃn¯R±R¬'�1·Ù´ ¯�£DØ�©_×�¯1¬7®�¯�¬7®D¤;¯��M®�©p· º
©_« Ô�Õ�¤;£R¥}·Ó¡D¢�´l��©_�M´ ¬Ä¥ ) 1�- ��� ¯`¤�æÂ� ��� £D��ºÂ±�£%�»Ø�¯�¬7®�¯`¤�¯R«�©D¤;¯u±�·¹£����7´ Ý>¯�ºj£�����â;G�ãmÐ
� ¬I´¹�/£D· �H©�²¿©%¤Þ¬7®Â��©_¬s´ ±�´l��æ�¬7®�£�¬¿£%·Ù·%ØD¡�¬¿©p��¯�©_«ì¬7®�¯Uà�á%¾
�F®�£�×�¯�Ô
Õ�¤P£R¥U·Ó¡D¢�´l��©��7´ ¬s´ ¯��
·¹£`¤�æ�¯`¤è¬7®�£D�Âã�� 1�- � & ¯`¤�æj� ��� Å �p´¹æmÐÖãmÐqÏ�Í~Áp¬�¥D¶�´¹±�£%·Y©_«Câp¯R¥�«�¯�¤�¬Fã�æD£D·¹£�ï%´¹¯R�RÁp�H¬7¤�©p��æp· ¥
�~¡�æ�æ_¯��'¬s´l��æð¬7®�¯�¶�¤;¯��H¯`��±R¯Ò©_«u£%�f£�±~¬s´ ×�¯��D¡�±`· ¯`¡��»¯R×�¯��­´l�v¬7®�¯v©pØHÃn¯R±R¬'�Â²�®�¯`¤;¯Ò£
¢�©D¤;¯�£�±�±�¡D¤P£�¬'¯�©>¶�¬s´¹±*£D·Y±`· £��H�M´ Ýp±�£�¬s´ ©p�j´ �u��©_¬�¶_©��H�M´ÓØD· ¯�Ð
� �v¬7®�¯N±R©p��¬'¯Mï�¬Â©_«u¼¿¾IÀ ¡D��´ Ý>¯�ºç�H±`®�¯�¢�¯R�RÁ1Î�¥D¶_¯�ãê¼¿¾IÀô£`¤;¯N¯MïY¶_¯�±~¬'¯�º­¬'©gØ�¯
´l��¬7¤Ä´Ó���M´ ±*£D·Ó· ¥f£DØ���©D¤ÄØ�¯�ºð��©>¡D¤;±�¯R��ÐûÎ�®�¯v£�×�¯`¤;£�æ_¯�Ô�Õ�¤P£~¥�Õ%¬'©�ÕY©p¶�¬s´ ±*£D·Ñî�¡�ï­¤P£�¬s´¹©�©_«
¼X¾IÀ°ãû£D��º à�á%¾°´l�ê¬7®�¯ç¶`¤�¯��H¯`��¬r��£%¢�¶D· ¯ç´ � � ����� �"!�#$�&%(' )cbhÈmÐ,Æ�Êð²�´ ¬7®ç£
ºp´¹�M¶�¯`¤��M´ ©p�o©_«ìÈmÐ,Æ�ãÂÅÇ�H¯�¯ �p´ æÖÐ>ÏDÐ,¦DÍ ²o®�´ ±`®�´¹�¿±R©p���7´¹ºD¯`¤;£%ØD· ¥�·¹£`¤�æ�¯`¤m¬7®�£D��¬7®�¯�£�×�¯�¤P£�æ�¯
×�£%·Ù¡�¯�©pØ��H¯`¤Þ×�¯�º}«�©D¤Ñ¼¿¾IÀ|ÏDÐ¿Î�®�´¹��´¹�	£�Ýì¤;�'¬�´Ó��ºp´¹±�£�¬s´ ©p�h¬7®�£�¬/¬7®�¯h£�±R¬s´ ×�¯½�D¡�±`· ¯`¡���´¹�
©pØ���±�¡D¤;¯RºUØ�©`¬7®|£�¬ìÔ�Õ�¤P£~¥F£D��º�©p¶�¬s´¹±�£%·7«n¤�¯ 3m¡�¯`��±�´¹¯R�XÅÄ«�©D¤Y£o¢o©%¤�¯XºD¯R¬H£�´l· ¯�º�ºp´¹�H±`¡��H�M´ ©p�
��¯R¯ðâ>¯�±R¬~Ð	¨%ÍRÐ Î�®�¯�£DØ���©D¤ÄØ�´l��æ§±�©>·Ó¡D¢��­ºD¯����M´ ¬s´¹¯���¯R�H¬s´Ó¢u£�¬'¯�ºg«n¤;©p¢ ¬7®�¯�Ô
Õ�¤P£R¥
�~¶_¯�±R¬7¤;£%·¿£%��£D· ¥��7´¹��£`¤�¯Òæ�¯���¯`¤;£%·Ù· ¥�£��j¯7ïY¶�¯R±R¬'¯�º=ÅH·¹£`¤�æ�¯`¤o¬7®�£%� 1�- ��� ±�¢ �
� £�¬Â¬7®�¯
¦�È
' ±�©p��Ý>ºD¯`��±R¯u· ¯~×�¯`·lÁ`Ý�·Ù· ¯�º��'¥D¢UØ_©p· �/´l� �p´ æÖÐ_ãmÐ5Ï�ÍMÁ_±�©>��Ý�¤Ä¢�´Ó��æu¬7®�£�¬è¬7®�¯�¢�£�Ãn©D¤Ä´ ¬Ä¥
©_«u¬7®�¯Ò�H©p¡D¤�±�¯��¸£`¤;¯NÔ�Õ�¤;£R¥�©pØ��H±`¡D¤;¯Rº�Ðôß�©�²¿¯R×�¯�¤�Á�©p��¯f£D· �H©ðÝì��ºD�»«�©p¡D¤u©pØHÃn¯R±R¬'�
±`·¹£��H�M´ Ýp¯Rºð£���¼X¾IÀCãN²�´ ¬7®êÀ%$ � 1�- ��� ±�¢ �
� ÐêßC¯�¤;¯¸¬7®�¯N¢�©��'¬}¶�¤;©pØ�£DØD· ¥�©D¤Ä´ æ>´l�
©_«�¬7®�¯�ºp´ ��±�¤;¯`¶�£D��±R¥j´¹�F¬7®�¯�±�©p¢�¶D· ¯7ï%´ ¬�¥Â©_«
¬7®�¯hÔ�Õ�¤;£R¥Â�M¶�¯R±R¬7¤P£%Áp²�®�´¹±�®j´¹�F«�©>¡D��ºN´l�
ºD¯R¬H£�´l· ¯Rº¸�'¬7¡�ºp´¹¯R��©`«	Ø�¤Ä´ æp®�¬F�H©p¡D¤;±R¯���ÅÇ¯_Ð,æmÐ/Î�¡D¤Ç��¯`¤è¯~¬1£D·"ÐXã�È_È�ÈDÍRÐ
âì´l¢�´l· £`¤�¯7ï_£%¢�¶D· ¯R�ð©_«��å¡D��£%Ø��H©D¤ÇØ_¯�º Î�¥D¶_¯ ã���¼¿¾IÀ ®�£�×�¯³Ø�¯R¯`� ¤�¯`¶�©D¤Þ¬'¯�ºµØR¥
øÖ£%��¯R����£
	 -Ñ£��H�å£D��´ìÅ�ã_È�È�ãDÍ|£D��ºÒøm£%¶D¶�£½¯~¬1£D·"ÐFÅÇã�È�È�ãDÍ~Ð
KML�� 
 WMQ;S�� P%Q Z���� 9 1�� 9;Z07 S������ a�RTQ�- S�� �TS��OS��cZ \+/

� 
�P 1 a _��
¼|¢�©>��æN¬7®�¯�Ï�ã�ãr�H©p¡D¤;±R¯��Â´l��¬7®�¯�ß¿ã`Ô|¢U¢ Ï*º �v�å£D¢U¶D· ¯�ÅÇ�H¯�¯»ÎÑ£DØD· ¯rÏDÐ,ãDÍ~Áè�H¯R×�¯��
©pØHÃn¯�±R¬'��Å10µÆ
'»Íu®�£�×�¯»Ø�¯R¯`�}©>¶�¬s´¹±*£D·Ó· ¥¸´¹ºD¯���¬s´ Ý>¯�º�£����n£%Ø��H©D¤Ç¶�¬s´ ©p��·Ù´Ó��¯Uæ�£%· £*ï%´ ¯�����Û
¬7®D¤;¯�¯�´l�1¬7®�¯�ø
ù�â}È�ËpÏ�ã�Ýp¯�· º}Å�È_ËpÏ�ã�È�È>Ï�ópÁ`È�ËpÏ�ã�È_ÈpÏ�ÊpÁ`È�ËpÏ�ã_È�È�È�ó�£%��ºuÈ�ËpÏ�ã�È`ëDÈpÏ�ÍMö
©p��¯»´Ó�}¼Xã�Æ_¦�È»Ý>¯`· º�Å�ã�Æ_¦�È�È�ÈpÏ*ËDÍ~öm©>��¯�´l�U¬7®�¯¸ø
ùCâvÈ_ëDË�Ê}Ý>¯`· º�ÅÇÈ_ëDË�Ê_È�È�ã_¨%ÍMöm©p��¯
´l��¬7®�¯jä�ùIÀûëDÈ�¦ÂÝ>¯`· ºvÅÇëDÈ_¦�È�È�È�Æ>Ï�ÍRÐ
Î�®�¯R��¯�Ýì��ºp´l��æ��Â£`¤;¯f´l�v£�æp¤;¯R¯`¢o¯`��¬�²�´ ¬7®v¬7®�¯�¤�¯��M¡D· ¬'�Â«n¤;©>¢ Ø�©_¬7® �"!  8 � <! r£%��º
Ô�ärä�Õ$# �&%V: � 8û�M¡D¤�×�¯R¥���¬7®�£�¬N®�£�×�¯­¤�¯R×�¯�· ¯�º £ú¶�©>¶D¡D·¹£�¬s´¹©p�ê©_«�Ô�Õ�¤;£R¥ð¯`¢�´ ¬n¬s´l��æ
��©p¡D¤�±�¯R��£��H��©Y±�´¹£�¬'¯Rº»²�´ ¬7®U¬7®�¯Â�D¡�±�· ¯�´Y©`«�æ�£%· £*ï%´ ¯��I²�´ ¬7®�©p¡�¬F£D��¥�©pØ�×�´¹©>¡��|�7´¹æp��£�¬7¡D¤;¯
©_«C¼¿¾IÀg£�±R¬s´ ×�´ ¬Ä¥�´l��¬7®�¯�´Ó¤�©>¶�¬s´¹±*£D·Y�~¶_¯�±~¬7¤P£�Åsä¸¡��M®�©_¬'÷�ÚR¥½¯R¬F£%·lÐXã�È�È�ÈpÁ��p´¹©D¤;¯�¯R¬F£%·lÐ
ã�È�È�ÈpÁ -Ñ£`¤;æ_¯`¤/¯R¬�£D·"Ð�ã�È�ÈpÏ�Á
¾X´ £�±�±�©>��´ì¯R¬�£%·lÐUã�È_ÈpÏ�ÁCß�©D¤Ç���H±`®D¢o¯�´¹¯�¤|¯~¬u£D·"Ð�ã�È�È>Ï�ö
õ ©p¢�£��H¬7¤�´ì¯R¬�£%·lÐ�ã_È�ÈpÏ�£%ÁqØ%ö âp¯R×�¯�¤;æp��´Ó��´ì¯R¬o£%·lÐUã_È�È�Ëpö�¾
¯R©D¤;æD£DÚM£DÚ�´ �u¯R¬�£%·lÐUã_È�È_¨%Í~Ð
Î�®�¯ ¡D�D¶�¤;¯R±�¯RºD¯`��¬³£`¤�±��H¯�±'�"!  8 � <! �~¶�£�¬s´ £D·�¤�¯��H©p·Ó¡�¬s´ ©p�ª®�£�� ¡D��£D¢�Ø�´¹æp¡�©p¡��M· ¥
ºD¯`¢o©p���H¬7¤;£�¬'¯Rº�¬7®�£�¬f�M¡�±`®=£�¶_©p¶D¡D·¹£�¬s´¹©>�ú©`«¸Ô�Õ�¤;£R¥)-C¤Ä´¹æ>®�¬ Gu¶�¬s´¹±*£D·Ó· ¥�À�©D¤Ç¢�£%·
¾�£%· £*ï%´ ¯��XÅ�®�¯�¤;¯�´l��£�«P¬'¯`¤ �)(+*-,/.�Á õ ©p¢�£��'¬7¤Ä´*¯R¬è£D·"Ð
ã�È�È�ã_£_Í
´ ��£��H��©Y±�´¹£�¬'¯Rº�¬'©�·Ù¡D¢�´Ó��©p¡��
Ô�Õ�¤P£~¥���©p¡D¤�±�¯R�RÁX±R©p��Ý�¤Ä¢�´Ó��æç¶`¤�¯R×�´ ©p¡��U±�·¹£�´l¢o�Â£�¬}Ø`¤�´¹æp®�¬�Ô�ÕÖ¤P£R¥rîì¡�ï`¯��»Ø�£��H¯�º�©p�
· ©*²X¯�¤��~¶�£�¬s´ £D·�¤;¯R��©>·Ó¡�¬s´¹©>�10 698@?A:��A698�£%��º�ñ G�âp¼�Î­©>Ø���¯�¤�×�£�¬s´¹©p���FÅ�à�· ×�´¹�C¯~¬�£%·lÐ	Ï�¦�ó>Ï�Á



��������������	��Y��

�ì��	m�������������f���>�����ð�����ì�����Y����� �%(

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Normal
Galaxies

� �"!�#%$'&�O_) � -I.D&�O~K>(7SNT�&7VµJIK�$H6~L�WY#�ZfE�&7$HG'#%G�3'.D&!� B�6*!�?%�"3'#%@%& [ 0�$½6�G'6�Bh2Y85&
0 [ .%6*$H@fJIK�$H6MLfGn&M8"&M4s3n&M@êGn0�#D$H4s&MG [ $'0�B 3'.D&Â\�]_^`^�a�b_c���e_e	��

�NG'#D$'E�&7LÒ6�?%@f0�3'.D&7$
������������� 6�?%@ÒJ����}K������! #" � GH#D$'E�&7L�GÂ9;�¿6*$'!�&7$�&73u6�8�)rO*S�SD(76��¹<ì�$��6��5?Y�"&7$H��&73u6�8�)
O*S�S�O_�%�¿6*$'!�&7$¿&73C6�8P)
O*S�S�O�A�)
-/.D&|4sL�6�?UGH�`#%6*$H&MG�4s0�$'$H&MGn2m0�?%@�3n0&%�<p0�?Y6��Y@D& � ��')(+*-,>�
�	.%�58"&¿3'.D&/<>85#D&X47�"$H478"&MG
6*$'&I0�3'.D&7$C47856�G'Gn&MG
0 [ yIzF{�)_-/.D&/8"0�47�5��0 [ yIzF{³9;G'.Y6�@D&M@�6*$'&M6
6*3}��(�� �;�R�p9��U����A½�µ(~Ao6�?%@f?D0�$HB�6�8
!�6�856�ZD�"&MG»9;6*3h�;�R�p9��U����A½�µ�IO�Ao6*$'&}6�85G'0
.Y�"!�.%85�"!�.`3n&M@Ö)

¾/¤Ä´ .½¬7®��1¯R¬1£D·"ÐFÏ*¦�¦_ë%Í~Ð
Î�®�¯ �/(+*-,/.ûÔ
Õ�¤P£R¥§·Ù¡D¢�´Ó��©��7´ ¬s´¹¯R���M¶�£%��¬7®�¯­¤;£%��æ_¯­Ï�È � � ÕìÏ�È � & ¯�¤;æç� ��� £D��ºû£`¤;¯
¬7®�¯`¤;¯~«�©D¤;¯}´l��Ø�¯R¬�²X¯R¯`�Â¬7®�©_��¯�©_«�¼¿¾IÀ Å 0 ) 1�- � � ¯`¤�æ»� ��� ÍF£D��º�¬7®�©_��¯�¯MïY¶_¯�±~¬'¯�º¸«�©D¤
��©%¤Ä¢u£D·�æ�£%· £*ï%´ ¯��/©p�h¬7®�¯½Ø�£��M´ �|©_«�¬7®�¯0/21IÕ�/43�±�©D¤Ç¤�¯`· £�¬s´ ©p��©_«Ñ¯*£�¤Ç· ¥*éÇ¬Ä¥D¶_¯�æD£D·¹£�ï%´¹¯R�
Å10 1�- � )�� � � ¯`¤�æU� ��� Á �_£DØDØ�´ £D��©mÁ�ù/´Ó¢½Á/	³ÎC¤Ä´Ó��±`®�´ ¯`¤Ä´lÁ�Ï*¦�¦�ãDÍ~Ð�Î�®�´¹�X±*£D�½Ø_¯���¯R¯`�Â´l�
¬'¯`¤Ç¢o�
©_«mÔ�Õ�¤;£R¥1¬'©�©>¶�¬s´¹±*£D·~î�¡�ï�¤;£�¬s´ ©½Å �p´¹æÖÐ�ãmÐ,ËDÍRÛ ¬7®�¯F£�×�¯`¤;£�æ_¯I×�£D·Ó¡�¯I©_«p¬7®�¯ �)( *-,/.
´¹� � ����� � !�# � %(',) 065 1_Áì²�®�´l· ¯U¬7®�¯½¬�¥D¶�´¹±�£%·>×�£%·Ù¡�¯�«�©D¤¿¼¿¾IÀ ´ �,����� � !�#$� %('M0 -
ÅÇ�H¯�¯ � ��¬7¤;©Yºm¡�±R¬s´¹©>�`Í¸£%��º ��©D¤Ä¢u£D·XæD£D·¹£�ï%´¹¯R�¸æ�¯���¯`¤P£D·Ó· ¥ê�~®�©*² � ��� �"!�#$� %(' 0 � 5�(pÐ
¼|· ¬7®�©p¡�æ>®û£­«�¯~² �)(+*-,+.=±R©p¡D· º�Ø_¯g·Ù¡D¢�´Ó��©p¡���¯Mï_£D¢U¶D· ¯���©_«½©_¬7®�¯`¤q²�´ ��¯ú��©%¤Ä¢u£D·
¯`·Ó·,´l¶�¬s´ ±*£D·Ræ�£%· £*ï%´ ¯���²�®�©��H¯IÔ
Õ�¤P£R¥|¯`¢�´¹�H�M´ ©p��£`¤�´¹�H¯X«n¤;©p¢§¬7®�¯F´l��¬'¯Ræp¤P£�¬'¯�º�±�©p��¬7¤�´lØD¡�¬s´¹©>�
©_«X�'¬'¯`·Ó· £`¤/�H©p¡D¤;±R¯��~Á �~¡�±�®j£r¶_©��H�M´ÓØ�´l·Ù´ ¬Ä¥r´ �o±�· ¯*£�¤Ç· ¥r´Ó��±�©p���7´¹�'¬'¯`��¬�²�´ ¬7®}¬7®�¯¸¢�£�Ãn©D¤Ä´ ¬Ä¥
©_«j¬7®�¯g©pØHÃn¯�±~¬'��¼|�³£D· ¬'¯`¤Ä��£�¬s´ ×�¯=¡D��ºD¯`¤;�'¬H£D��ºp´l��æ £D��º�±�®�£`¤P£�±R¬'¯�¤Ä´ ÷�£�¬s´¹©p� ©_«¸¬7®�¯
��©p¡D¤�±�¯R�¸¶�©*²X¯�¤Ä´Ó��æ �/(+*-,/.ê±�£%��Ø_¯�£�±`®�´¹¯~×�¯�º§Ø~¥ê¢o¯*£D���½©`«�¯Mï�¬'¯`���7´ ×�¯j«�©p·Ó· ©�²XÕ�¡D¶
©pØ���¯�¤�×�£�¬s´¹©p���RÐ



��O

3:12:3643

-7
6:

51
:3

6
18

Right ascension

D
ec

lin
at

io
n

pks0311_ec

� �"!�#%$'&�O_) ��-/.D& ���-����� � � 9�!�$'&7&M? ��85�5!�.�3}!�$'&7L%A½6�?%@çJ����}K������! #" � 9�$'&M@ �R<Y856�4HTDA
4s0�?`3n0�#D$HGI0 [ � � 0~E�&7$�856ML�&M@j0�?}3'.D&������6 �� �û<Y6�?%@}�qB�6*!�&

�����	��
 ��
����������������	������� �)(+*-,/.��� �"!�#�$%#'&	�
Î�®�¯/Ý�¤��H¬è©>ØHÃ'¯R±R¬è©p¶�¬s´ ±*£D·Ó· ¥�´¹ºD¯���¬s´ Ý>¯�º�²�´ ¬7®�£u��©D¤Ç¢�£%·ÓÁ_¯�£`¤Ç· ¥�Õ%¬Ä¥D¶_¯	æ�£%· £*ï�¥	«�©%¤%²�®�´¹±�®
£NºD¯~¬H£D´Ó· ¯�ºû¢�¡D· ¬s´ ²X£�×�¯�· ¯���æ_¬7®Ò�'¬7¡�º�¥�®�£��jØ�¯�¯���¶�¯`¤Þ«�©D¤Ç¢o¯�º§´¹�½�H©p¡D¤�±�¯�È�ËpÏ*ã�È�ÈpÏ�ópÐ
Î�®�´ �C©pØHÃn¯�±~¬�²X£��¿©D¤�´¹æ>´Ó��£%·Ù· ¥�ºp´¹�H±�©_×�¯�¤;¯RºjØ~¥ �"!  8 � <! uÅ õ Ô G	I�(uÈ_ËpÏ�ã�Ë�ópÐÙ¦�ÕYÊ�Æ_ëmÏ�Ë`¨
´l� �p´¹©D¤;¯»¯R¬u£%·lÐ}ã�È�È�È�Í�£%��º�´ ¬�´¹�½¡��M¡�£D·Ó· ¥NÚ���©�²���£��*),+ÖÁXØ�¯�´Ó��ær¬7®�¯»¬7®�´Ó¤;ºv��©p¡D¤�±�¯
±*£�¬H£%· ©�æp¡�¯�º³´l�ð¬7®�¯êÝ>¯`· º ±�©p��¬H£�´l��´Ó��æg¬7®�¯ 3m¡�£��å£`¤�ø
ùCâ È�ËpÏ�ã�Õ>Ê�ÊmÐµ¼ ºD¯~¬H£D´Ó· ¯Rº
ºD¯��H±`¤Ä´Ó¶�¬s´¹©p�U©_«
º%£�¬H£�¤;¯Rºm¡�±R¬s´ ©p�Â£D��º�£%��£D· ¥��7´¹��¶`¤�©>±R¯�ºm¡D¤�¯���´¹�|¯Mï�¬'¯`���7´ ×�¯�· ¥�¤;¯�¶�©D¤�¬'¯Rº
´l� õ ©p¢�£��'¬7¤Ä´�¯~¬»£%·lÐ=Å�ã�È�È_ã>Ø`ÍRÐ � ²�´l·Ù·
�~¡D¢�¢u£�¤Ä´¹÷~¯v¬7®�¯�¢o©��'¬¸´l¢�¶�©D¤�¬H£D��¬¸¤�¯��M¡D· ¬'�
Ø�£��H¯�ºj©p�U¬7®�¯}Ø�¤;©D£�º`Õ�Ø�£D��ºj�M¶�¯R±R¬7¤;£%·>¯`��¯�¤;æ_¥½ºp´¹�'¬7¤Ä´lØD¡�¬s´ ©p�½«n¤�©p¢ ¤;£�ºp´ ©»¬'©»Ô�Õ�¤;£R¥��RÐ

- Ô�ÕÖ¤P£R¥��
âp©>¡D¤;±�¯.),+U²/£��/ºD¯R¬'¯�±~¬'¯�º�Ø_©_¬7®½Ø~¥ �"!  8 � <! o£D��ºUÔ1ärä�Õ$#��&%V:�� 8�Ð�¼ðæ�©Y©>º
ºD¯R��±�¤Ä´l¶�¬s´ ©p�1©_«Y¬7®�¯/Ô�Õ�¤P£~¥|�M¶�¯R±R¬7¤Ç¡D¢³´¹�Ñ©>Ø�¬H£D´Ó��¯�º�Ý%ï%´Ó��æ�¬7®�¯1¶�©*²¿¯`¤Þéå·¹£~²��~· ©p¶�¯
£�¬0/ bÂÏDÐ,¦NÅ�¬7®�¯½£�×�¯`¤;£�æ�¯h×�£D·Ó¡�¯h«�©D¤è¬7®�¯U�H©p¡D¤;±R¯��h´l�½©p¡D¤C��£D¢U¶D· ¯_Á���¯R¯jøp¯`¤;©>·¹£
¯~¬F£D·"Ð¿ã_È�È_¨%ÍMö>¬7®�´¹�	æ>´ ×�¯R�F£D�»¡D¶D¶�¯`¤C·Ù´l¢�´ ¬I©p�U£DØ���©D¤Ä¶�¬s´¹©p�U±�©p·Ù¡D¢U��ºD¯����M´ ¬Ä¥½£�¬
¬7®�¯Â�H©p¡D¤�±�¯Â«n¤P£D¢o¯½©_«21 $ � 14365 � 1�- ��� ±87 �
� Á:9<;'=�>@?A>CBCD8=�BFE.? B@GHB@G�D½×JILKNM�D
O D8P4; O BCD<QR?S= õ ;'7TIJ>CB O ?�DUBVILK"ÐXW�ã�È_È�ã>Ø`ÍRÐrÎ.G�DYIDØ�>Z; O P�B[?A;'=*é\9<; O]O D<9UBCDUQ­ã�ÕìÏ�È
Ú@D~í^KNML7_?S=�;4>@? B�`*?A>aI%Øb;'M�B
Ë � 1�- � � D O æ*> ��� Ð�Î.G�D|æ4;c;,Q*I�æ O D<DJ7TDJ=�B	ØbDUB%E�D<DJ=
B@G�D*Pb;�EdD O é[KAIeEf>eK ;'PbD.I�=�QgB@G�D*GJI O Q�Ô�Õ O IU`�îhM�ïi7jDkI�>eM O D<Q�ØU` �"!  8 � <! lI�=�Q
Ô�ärä�Õ #��&%V:�� 8�>eM�æ�æ4DU>mBC>gB@GJI�B*B@G�Dn7TI�ï�?S7VML7po O I�9UB[?A;,=JI�K�×JI O ?qIDØ4?SK6? Br`s?A>_;bo
B@G�D_; O QLD O ;8oXË�È
't;'=iI�B[?S7jD�>m9kILK D_;boaIDØ4;'M�B|ÊY7T;'=�B@G�>RÐ

- G*P�B[?A9<I�K,IL=�QvuwDkI O Õ�?S=�o O I O DUQY>�PbD<9�B O I
G*P�B[?A9<I�Kx>�PbD<9�B O IsI�=�Qy?S7TI�æc?S=�æyGJI�×�DrØ4DUD8=z;>Ø�BmIL?N=�D<QnE.? B@GYB@G�Dvàpâ;GµËmÐ:{,7
BCDJK D<>m9<;,P4D�Ð»Î.G�Ds7TI�æ'=4? B@M�QLDU>i?S=|B@G�DNñ^IL=�Q -³ØJI�=�QL>gI O DNÏ�ómÐ,ÈnIL=�QêÏ�}mÐ,Ê'~
O D<>eP4D<9�B[? ×�DJK `�ÐgÎ.G�DnI�×�D O I�æ4D O DUQL>�G4? o�B|?A>H� b ÈmÐ5Ï*ëL}_ë /�ÈmÐ,È�È�È_Ê'~l7TD<IJ>eM O DUQ
o O ;'7�B@G�DVPb;4>e? B[?A;'=T;bo	B@G�D_P O ?S=�9�?SPJILK4IDØ�>Z; O P�B[?A;'=�K:?S=�DU>2IL=�Q�9U;'7�PJI O ?A>m;'=TE.? B@G
IL=iD<I O K `�ÕYæLILKAI�ïJ`_BCD87VPLKAI�BCD�Ð



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

0.2

0.4

0.6

0.8

1

1.2

bad atm.
bad atm.

bad atm.

��������������� �"!$# �&%� (' � � �*),+.-0/213�54���687:9<;=��>��?9A@B�DC8E<F�@��G7:9<;IHBF��D7*@B�?��JKE<Lj�M���N/21��
H�FO�D7*@B�.9<;�LP�D9A@������DHQ9A���R�=S�C��=7:9A@B�DCUTQ��@�1UHBE�;G�=CV;=�=S3�DHDW�TX1��=;��Y@�13�ZC�E<@B@B�DC[;=�GS3�I�=H29A@2@�13�
T\9D]<�D;=�DS3�<@�107*E<�����DH�FOE�S�C��=S3�[@BE �(^_�`!$aQb�c �  d' ��� �:)e+.-U/Q13�gfYh�/ji0 �kXk �N�GS3LP�.9A���DC
H�FO�D7*@B�.��J E<L �M��� /Q13�
H�1�9<C3�DCl�?�:����E�S�Hm7*E<�����DHBF�E�S�Cn@BEoT\9D]<�D;=�DS3�<@�1�H	E<LU>�9<C
9A@�JpE�HBF�13�:�?�G7q@B�?9<S�H�Jp�=H�H?��E�S�H:��/21��r�*6�F��D7*@B�DC	F�E�H���@���E�S�HRE<Ll�s^t9<S�CX�vut;=�=S��DHR9A���
9<;GHBEp�=S�C��G7:9A@B�DC��2w �3��E�Jp�ME�Jp9<HB@B�?���:@X9<;x�s�Ay<y��z>3{$�

uwDkI O=| ?S=�o O I O DUQ >eP4DU9UB O I ?N=pB@G�D â�ß W~}3�,�Dã�é*}3�Ùó����w7�� I�=�Q â�ù W.}3�Ùó��`é
ã�� ëL{��a7���ÝxK BCD O >lGJI���D��4DUD8=j;O��BmI4?S=�D<QiI�B�B@G�D�àmâ;G (�í�á*�"EF? B@G � âO�\� õ ���.G�D
9U; OrO DU>�Pb;'=�Q'?S=�æûß IL=�Qgù�>|7TI�æ,=4? B@M�QLD<>�I O D�}*ë����XIL=�Qt}A���:}'~ O D<>eP4DU9UB[? ��D8K `z�
�dQLQ'? B[?A;'=JILK ?N7*I�æ,?S=�æ ;O��>mD O �JI�B[?A;,=�>V?S=HB@G�DránW����,ó | ë[�a7��q�JI�=�Q�GJI<��D[�bD<DJ=
PbD O o%; O 7TDUQ E.? B@G�B@G�D � â
�\� õ 9<I�7jD O I
�Q�FG�DV>Z;,M O 9<D ?A>g=�;bB QLDUBCDU9UBCD<QnI�B B@G�D
K:?S7_? B[?S=�æs7TI�æ'=4? B@M�QLDg;boX}<���,�nW��_ò^MLPLP4D O K:?S7_? B.���

- ñxIJQ'? ;
�.G�D�;
�?�CDU9UB O D87TI4?S=�>_ML=�QLDUBCD<9�BCD<QsI�BlB@G�DHK6?S7_? Bl;boaB@G�Dq��� õ � ;O��>mD O �JI�B[? ;'=�>
IL=�Q ;'=LK `RIL= MLPLPbD O K6?N7V? Bz;'="B@G�D O IJQ'? ; DJ7V? >Z>@?A;,=^I�Bjë��IßC÷fGJIJ>	�bD<DJ=
;O��BmI4?S=�DUQ�WÇâO����"
� � -'3 1��|7*(k`����

�FG�D��1ärä | #��&%V:�� 8 I�=�Q �"!  8 � <! T9<;'=�BC;,M O >.I O Dg;���D O KAI4?AQH;'=�I�ñ
�JIL=�Q ;,P�B[?A9kILK
?S7TI�æ4DT?N= �'? æ��Dã��,��� � Ba9<I�=g�4D.>ZDUD8=*B@GJI�BaB@G�DFD8K ;'=�æLI�BCD<Qq��ärä | # �&%V: � 8V9<;'=�BC;,M O >
I O DXP O ;O�JI3�LK `�Q M�DnBC;yB@G�D"P O DU>ZDJ=�9<Dv;bogI�o�I4?S=�Bg� |�O I�`�>m;'M O 9UDsEFG4?A9JG ?A> 9JK D<I O K `
O D<>m;'K ��D<Qm��` �"!  8 � <! �I�B0I Q'? >mBmIL=�9<DV;bo 0_{�� �xo O ;'7 ø����Q�FG4? >F;
�?�CDU9UB.ILPLP4D<I O >0BC;
�4D*9U;,?S=�9�?AQLD8=�B E.? B@G�I�=VD7ïJB O D87jD8K `�o�I4?S=�Boñ ) ã�� ;'P�B[? 9kILKL9<;'ML=�BCD O PJI O B�� � BC>(� |�O IU`
îxM�ï�?A>�;'=LK `*I3�4;,M�BY}<� | }*ë ' ;bo�ø��,~LEFG4?NK D*? BC>0GJI O Q =�D<>m> O I�B[? ;_>�M�æ�æbD<>CBC>2I*>eP4DU9UB O I�K
>�GJILP4D_>@?S7_?SKAI O BC;�ø����
� =_B@G�D�K D�o�BjPJIL=�D8K4;bo �'?¹æ��mãO�,ë�B@G�Dg;'P�B[? 9kILKL>eP4D<9�B O ML7 ? >l>�G�;kEF=_EF? B@G�B@G�D�P O ?N=�9J?NPJI�K
?AQLD8=�B[? Ý'DUQgI3��>Z; O P�B[? ;'=TK:?S=�DU> K I��bD8K6K D<Q��_� K >m;_PLK ;bB BCDUQgI O D B@G�D D87_?A>m>e? ;'=*K:?S=�DZ  G�¡�¡ & I�B
����ã��o¢� IL=�Q B@G�DgD7ïcP4D<9�BCD<QnP4;4>@? B[? ;'=i;8o�B@G�DU£M¤ o%DkI�B@M O DU>z�FI�=�o%; O B@ML=JI�BCDJK `U~�I�B2B@G�D
O D<QL>eG4? o�B.;8oI¥��HB@G�D¦£M¤ K6?N=�D Pb;4>@? B[?A;,=H9<;,?N=�9J?AQLDU>.E.? B@G B@G�Di>CB O ;'=�§4D O I�B@7T;4>ePLG�D O ?A9
BCD8KNK6M O ? 9¦�JI�=�Q�?N= B@G�Di;'P�B[?A9<I�K¨�V© = B@G�D O ?e§'G�B_PJIL=�D8K�;8o«ª'?e§���¬�� ­YB@G�D =�DkI O=| ?S=�o O I O DUQ
>�PbD<9UB O ML7p?A>0>eG�;�EF=��



� �

�����	��� � 
 #'����� !�������! �	�
��� ��
����
���L$%����� ���  ���

�FG�DV� O ;LI�Qm�JIL=�Q|;O��>mD O �JI�B[? ;'=�>.Q'?A>m98M�>m>ZDUQvI3�4;���D�I O DV>�G�;kEF=Y?S=�I�� ��>������ PLK ;bB
?S=VB@G�DHK DUo�BjPJI�=�DJK,;8o(ª'? §���¬��:{��
� B�B@G�D�� O >CBa>@?e§,G�Be~4B@G�D0;���D O I�K6K�>�PbD<9�B O ILK�D8=�D O §b`jQ'?A>CB O ? �LM�B[?A;'=�WZG�D O DJ?N=JI�o�BCD O��
� DQ��?A>
98K D<I O K `�QL;'7_?S=JI�BCD<Q �U`�B@G�D�;'P�B[? 9kILK | ?N=�o O I O D<Q�K:?e§'G�B ;boaB@G�D G�;4>CBI§LILKAI��J`z�«£w;kE�D���D O ~
B@G�D O D8K I�B[? ��D8K `FG4?e§,GX� |�O IU`FKNML7_?S=�;4>@? B�`0IL=�Q.B@G�D2� |�O IU`2>eP4D<9�B O ILK�P O ;'P4D O B[?ADU> >mB O ;'=�§'K `
>�M�§�§bD<>CBj=LM�9JK DkI O IJ9�B[? �4? B�`�?S=_B@G�Dg9UD8=�B O ILK O D�§,?A;,=�> ;bo2¥����M-�I�>ZDUQ ;,=VB@G�D��"!  8 � <! 
QLDUBCD<9�B[?A;'=RI�=�QfB@G�DX;'P�B[? 9kILK�>eP4D<9�B O ML7�~ ª'?A; O DXDUB|I�K¨� W�¬������3� >�M�§�§bD<>CBCD<Q B@G O D<D
Q'? �xD O DJ=�BaPb;4>Z>@?¨�4?NK6? B[?AD<>�~�=JI�7jD8K `� \}�� I O IJQ'?AI�B[? ��D8K `0?N=�D�. 9�?AD8=�B	IJQ���DU9UB[? ;'= QL;,7V?N=JI�BCDUQ
IJ9U9 O D�B[?A;'="!,;�EpW�� D_�Yª���¬3�*I -$#%#��'& ;O�?� D<9�Be~ I�=�Q �3�TI|9U;'7VPLK DUBCDJK ` ;O��>m98M O DUQ
�d� u(�
( ; O D<;���D O ~iB@G�Dfo%D<I�B@M O D8K DU>Z>X;,P�B[?A9kILK.>eP4D<9�B O ML7 9kIL=l�4D^ILK >m; D)�cPLKAI4?S=�DUQ ? o B@G�D
=LM�98K D<I O K:?e§'G�Bzo O ;'7 I�=`�d� u ?A>n;���D O�* >eG4?S=�D<Q ��`RB@G�D >mBCDJKNKAI O 9<;'=�B[?N=LMLML7 ;8oHI
O D8K I�B[? ��D8K ` � O ? §'G�BFG�;4>mBX§LILKAI��J`A�X© =VB@G�D*o%;'K6K ;kE.?S=�§�©�E.?NKNK�Q'?A>m98M�>m>lB@G�D<>mD P4;4>m>@?¨�4?SK:? B[? D<>
?S= 7T; O DVQLDUBmI4?SK >z�
+-,.+-/10 �32 �,$�� �FG�Dz;
��>ZD O ��D<Q4!xM��8DU>|?S=�B@G�D O IJQ'? ; IL=�Q � |�O IU`
�JI�=�QL>YGJI<��D
�4D<DJ=z9<;,7�PJI O D<Q�E.? B@GzB@G�Ds7j;,QLDJK >eP4DU9UB O Is;bo �gMJI�BmIJD O B1	 udI O IU`kIL=XW.}�}4}4}3�To%; O
>ZD���D O ILK3�JILKNM�D<> ;bo B@G�D�PLG�`�>e? 9kILK�PJI O IL7TD�BCD O >T?S=<��;'K ��D<QY?S=_B@G�Dp� D_�Yªv7j;,QLDJK >2E.? B@G
EF?N=�QL>YI�>v7j;4>CB ;8oVB@G�D
�4;'K ;'7TD�B O ? 9 KNML7_?S=�;4>@? B�` P O D<Q'?A9�BCD<Q �U`yB@G�DU>ZDR7j;,QLDJK >s?A>
P O ;,Q M�9UD<Q ?S= B@G�D�GJI O Q � |�O I�` IL=�Q O IJQ'? ; �JI�=�QL>�� ªJ; O B@G�D O I�=�§bDf;bov7j;cQLD8K
PJI O IL7TD�BCD O >l9<;'7VPLM�BCD<Q���` �*MJI�BmIJD O B�	 udI O IU`kIL= W~}�}b}4}3� B@G�D�� |�O IU`5!hM��iQLD8=�>@? B�`
?A>�I3�4;'M�BX} | ¬*; O QLD O ;bo�7*I�§'=4? B@M�QLDI§ O DkI�BCD O B@GJIL=jB@G�D O IJQ'? ;6!xM��*QLD8=�>@? B�`�Wr>ZDUD.B@G�D�? O
ª'?e§��
�3���M�2K B@G�;'M�§'G_B@G�DiGJI O QV� |�O IU`V>�PbD<9UB O ML7 ?A> 9<;,=�>e? >mBCDJ=�B2E.? B@G_B@G�D7!'I�B.Pb;�EdD O
KAI�E >eK ;,P4D D8�cP4DU9UBCDUQ8�U`�W]>m;'7TDA�p� Ds�YªR7j;cQLD8K >HWr>ZDUD D ? ( I�B BCDU;vD�B_ILK��¦¬������3�e~
B@G�Dv7j;,QLDJKaP O D<Q'? 9UBCDUQ O IJQ'? ;%!hM��X?A> ?S=sD)�89<D<>m>i;8olB@G�DvP O DU>ZDJ=�B MLPLPbD O K:?S7_? B9 iB@G�D
;O��>ZD O ��DUQ K ;kE�D O K6?N7V? B ;'=�B@G�D�� |�O IU`�BC; O I�Q'?A;4!hM��yQLDJ=�>e? Br`y;8oV¥�� W;: }A� & �|?A>
98K D<I O K ` ?N=�9<;'=�>@?A>CBCD8=�B E.? B@G � D_�Yª�7j;,QLDJK�P O D<Q'?A9�B[?A;'=�>��
<=< +->-? �.G�D2;
��>ZD O ��D<Q �
� D ?A>�9<;'=�>@?A>CBCD8=�B E.? B@GFIL=.DkI O K ` * Br`LPbDX§LILKAI��J`lBCDJ7�PLK I�BCD
=�; O 7*ILK6? @UDUQ BC;�7*I�BC98G B@G�D";,P�B[?A9kILK2I�=�Q�?S=�o O I O DUQ >�PbD<9�B O ML7 PLKNM�>YB@G�D I���D O I�§4D
�
� D ;8o O IJQ'? ; |�A M4?AD�BI�\� u W � K �4?A>0DUB0I�K¨�R}�}4}���� O DU>Z9<I�K D<Q|BC; B@G�D�;O��>mD O ��D<Q¦� |�O IU`
!xM���W~ª'? §���¬O�6{'~ O ?e§,G�BVPJIL=�D8Ke���U© = B@G4? >T9<IJ>mD�B@G�D ;'P�B[?A9<I�K��d� u DJ7V? >Z>@?A;,=vK:?S=�D<>*I O D
Q'?SKNM�BCDUQ ��`_B@G�D�G�;4>CB(§LILKAI��J`g>CBmI O K:?e§'G�B�� / D�=�;bBCD*B@GJI�B B@G�DgI<��D O I�§4D �
� D ;bo O I�Q'?A;
A M4?ADUB A MJI�>ZI O >HGJIJ>U�4DUD8=s;O��BmI4?S=�DUQ�o O ;'7 Iz>ZI�7VPLK DY;8o*G4?e§'G * KNML7_?S=�;4>@? B�` A MJI�> I O >
I�=�Q�B@GLM�>H?A> ML=LK:?CB@DJK `sBC;8�bDzI�PLP O ;,P O ?qI�BCD|o%; O K ;kE * K6ML7V?N=�;4>@? B�` �\� upWmG�D O D�?S=JI�o�BCD O
#�#��\� u\��EFG4?A9JGTI O D7BJ=�;kEj=.BC;r�bDl98GJI O I�9UBCD O ?D@�D<QU�U`FI A M4? BCD Q'? �xD O DJ=�B2� O ;LIJQ * �JI�=�Q
>�PbD<9UB O ML7 W.£a;5}k}4}4}3���(© =�PJI O B[? 98MLK I O ~hK ;kE * KNML7_?S=�;b>e? Br`g;
�?�CDU9UBC>.KAI�9EBTI�=iMLK B O I<�4?A;,K DUB
D8�89<DU>Z>.IL=�QsGJI���D_IH7T; O D P O ;'=�;,ML=�9<D<Q 9<;'=�B O ?¨�LM�B[? ;'=�o O ;'7 � |�O IU`�>lBC; B@G�Dg;���D O ILKNK
D8=�D O §b`v;'M�B@PLM�B�� ¥ O ;'7VP�BCD<Qo��`nB@G�Dn>@?S7_?SK I O ? B[?ADU>��bDUB%E�DUD8=F#G#��\� u I�=�QyB@G�D0¥��
7�MLK B[? E I<��D8K D8=�§bB@GvQ�I�BmIc~dB@G�D	� O ;LI�Q * �JIL=�Q �
� D ;bo.B@G�DYo%;'M O #G#��\� u G�;4>CBCD<Qt�U`
I�= DJKNK:?SP�B[?A9<I�KO§LILKAI��J` ?S=iB@G�D¦£a;�W~}�}4}b}3�l> IL7�PLK D GJI<��D �bD<DJ=H9<;'7VPJI O DUQ|E.? B@G B@GJI�B
;boZ¥��zIL=�Q"=�; O 7*ILK6? @UDUQnBC;zB@G�D ;O��>mD O ��D<Q � |�O IU`�!hM��XWr>ZDUD ª'?e§���¬����,~dK DUo�BVPJIL=�D8K,���
� K B@G�;'M�§,G*B@G�Dj9U;'7VPJI O ? >Z;'=*> IL7�PLK DV? >2��D O `T>�7TI�K6KS~LE�D_=�;bBCD.B@GJI�BdB@G�DTI���D O I�§4DH!xM��
?S=gB@G�D O IJQ'? ;[�JIL=�Q ;bo�K ;kE * K6ML7V?N=�;4>e? Br`p�\� u`§ O DkI�B@K `_D)�89<DUD<QL> B@G�Dj;O��>ZD O ��DUQsMLPLPbD O
K6?S7_? B��d�.G�Dp§4D8=�D O ILKcB O D8=�QY;8o ?N=�9 O D<IJ>@?S=�§ � |�O IU`r�JI O ?qI3�4?SK:? B�`�o%; O QLD<9 O DkI�>@?S=�§[� |�O IU`



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

�����������r�����m!$# �x%  s' � � �*),+.-q/213�g>���E�9<C��$>
9<S�C HBF��D7*@B�?9<;_�DS3�:����� C��=HB@B�?��>
�3@���E�S5E<L �s��W
�GS�7:;=��C��GS3�"@�13�`�3F�F��:� ;=�GJp��@�H �GSl@�13���D�	� WU�<�	� W
�Ay�� 9<S�C��:y<y�� i �Xk� l>�9<S�C�H
! �?�:@B�?���:]<�DC«L ��E�J @�13��
�����C�9A@�9A>�9<H���+.�d!$aQb�c �  �' ��� �*),+.-�/213� �?9<C��=Ed@BE������?9��«HBF��D7*@B�?9<;
�DS��:�����VC��=HB@B�?�=>��3@���E�SrE<L��s���GHQ7*E�J�F�9A�?�DCUTQ��@�1U@�13�Z9D]<�:�.9A�<�  ���� E<L 9��?9<C��=E	�������=�:@
k���
 !&;=E�S3�qC�9<H�1��DCV;=�=S3��+_F�;=��Hd9<SV�D9A�?;����$@���F��I��9<;=9z6�� @B�DJ�F
;=9A@B�g!&HBE�;=�GCV;=�=S3��+.�

�����������q��� d !$#��&%� �' ��� �*),+.-R@�13�  ���� E<LM@�13�pL E��3�Z;�E�T�� ;=��Jq�=S3E�H���@�� k�� 
j�=S5@�1�� �QE
!!��"�"�"�+�H?9<J�F�;��5!&C3E<@#��C�9<H�13�DC	;=�GS3�DH.+I1�E�HB@B�DC >�� 9<S$�%����9<;G9z6��
!&
��.�'�<�<���AW�
��.�
�������AW2� � � 9<S�C � �ed +�S3E<�?Jp9<;=� � �DC @BE¦@�13� �s�
�(���.9�� 4
��6O��!$aQb¨c �  s' ��� �*),+.-r/21��
E<>
HB�:��]<�DC  ������=HX7*E�J�F�9A���DC[TQ��@�1 @�1�9A@QE<L @�1��R1�����1�;��gE<>
H�7:�3���DC  ��)��L �:��@Y����9<;=9z6��

��.�*�<� ��y¦! f(�=��S�9A@����:@X9<;$�(��"�"�"�+.�

KNML7_?S=�;4>@? B[? D<> W uaI�=�Q O I|DUB*I�K¨�5}�}4}����.E�;'MLK Q�ILK >m;��4D|?S=�9U;'=�>@?A>CBCD8=�B*E.? B@G B@G�DzKAI�9EB
;boa>CB O ;,=�§ � |�O IU`q�JI O ?AI��4?NK6? Br`z�
+ < < +-, �/.10<���b� � �.G�D -$# #bI�9nG�`LPb;bB@G�D<>@?A>H7V? §'G�BV�4D BCD8=JI3�LK D QLD<>eP4? BCD|B@G�D
P O D<>mD8=�9<Ds;bojIXKAI O §4D &	I�K 9J?NML7 � O DkI�BsIL=�Q�B@G�D�K ;kE O IJQ'? ; !xM���QLDJ=�>e? Br`z�t© =�QLDUD<Q�~
B@G�D O D*? > ?S=�9 O DkI�>e?N=�§�D��4?AQLDJ=�9<D.B@GJI�B�B@G�D -aK I @UI O > �
� D 9kIL=r�bD*ML=4? �,D<Q ?N=gIT>eP4DU9UB O I�K
>ZD A M�D8=�9<D0QLD�BCD O 7V?N=�D<Q_o O ;'7 B@G�D2BC;bBmILKbK6ML7V?N=�;4>@? B�`�W.ª8;b>Z>ZI�B[?�DUBwI�K¨�Q}k}4}�2'~�� G4?A>mD8KNK:?S=4?
DUB ILK��j}�}4}�2���� �.G�Dv;O�?� DU9UBC>vPb;'PLMLKAI�B[?S=�§yB@G�D K ;kE | KNML7_?S=�;4>@? B�`yD8�JB O D87jD�;bo*B@G�D



� �

>ZD A M�D8=�9<DFI O Dl9kILKNK D<QU£ -$#�W~£ ? §'G_P4D<I B]-$# #bI�9<>~�aI�>wB@G�DJ? O �
� D PbDkI�B0I�B O D8K I�B[? ��D8K `
G4?e§'G�o O D A M�DJ=�9U` WrB�`LP4?A9<I�K6K ` ?N=�B@G�Dm� |�O IU`�>~� EFG�D8=y9U;'7�PJI O D<QRBC; B@GJI�BH;bo*;bB@G�D O
�LKAI @<I O >z�2�.G�DHMLPLPbD O K6?N7V? Bl;'=�B@G�Dg­5�Q£ @ O IJQ'? ;nK6ML7V?N=�;4>e? Br`iQLD8=�>@? B�`zW � }<� &�� D O §
> ��� �e~�;'=�B@G�D O I�Q'?A;HBC;[� |�O IU` >eP4DU9UB O ILK�?S=�QLD8�sW�¤���� �	� 3�
3�.I�=�Q B@G�D !'I�B0>�K ;'P4D ?S=
B@G�D � |�O I�` �JIL=�QsEd;'MLK Q0�4DH9U;'=�>e? >mBCDJ=�BjE.? B@G B@G�DYP O D<>mD8=�9UD|;bo2I O I�B@G�D O D8�JB O DJ7TD
7TDJ7g�bD O ;bo�B@G�D £ -$#^98KAI�>m>yG�;b>mBCDUQ �U` ¥���� �FG�D^KAI�9EB";bog� |�O I�``�JI O ?AI��4?NK6? Br`U~
G�;�EdD���D O ~�7*I�`i9U;'=�>mB[? B@M�BCDiI P O ;O�LK DJ7 EF? B@GiB@G4? >g?N=�BCD O P O DUBmI�B[?A;'=��
, � 0 � ����� ��
����
� + > ? � =VILK BCD O =JI�B[? ��DFD8�cPLKAIL=JI�B[?A;'=TEd;'MLK Q5�bDFB@G�DVP O D<>mD8=�9UD
;boFI�=XG4? QLQLD8=�~�;O��>m98M O D<Q �\� uY�Y© =s; O QLD O BC;�BCD<>CBVEFG�DUB@G�D O B@G4?A>H?A>�B@G�D|9kI�>ZDYo%; O
¥��|E�DsGJI<��D 9U;'7VPJI O DUQvB@G�D ;O��>ZD O ��DUQ �
� D E.? B@GYB@GJI�B*;8oTu2�$& {�¬��3�'~�IvG4? §'GLK `
;O��>Z9JM O DUQ�~�& ;'7�P�BC;,=m�.G4?A9 B��d� utW�� ?e§'=JI�B[?�DUB�I�K¨� }�}4}b}3���8�.G�D �\� u �	� Dp?A>
=�; O 7*ILK6? @UDUQRBC; 7TI�BC9JG"B@G�D
¥�� ;'P�B[?A9<I�K�!xM�� W.ª'?e§��Q¬�� �'~ O ? §'G�BzPJIL=�D8K,����-	DU>e? QLD<>
B@G�DiQ'?A>ZI�§ O DUD87jD8=�BTI�BgK ;'=�§ E�I���DJK D8=�§8B@G�>U~xEFG4? 98G 9kIL= �4D�Q M�D�BC;zIz7T; O D ?S=�BCDJ=�>ZD
>mBmI O=| o%; O 7TI�B[? ;'=z?S=vuQ�$& {�¬��3�'~hB@G�D ¥���7VMLK B[? E I<��D8K DJ=�§bB@G Q�I�BmI I O D|?N= O D8K I�B[? ��D8K `
§4;,;cQsI�§ O DUD87jD8=�B.EF? B@G B@G�D ;
��>Z9JM O D<Q �\� u BCD87VPLKAI�BCD��¦©Ao«¥���G�;4>mBC>*I & ;'7�P�BC;,=
B@G4?A9EBg�\� u E.? B@G I �
� D >e?N7V?NKAI O BC;|B@GJI�B0;bo0u2�$&f{�¬��3� B@G�D8= IYKNML7_?S=�;'M�>_W 0t;bo
� � ��� D O §�> ��� �\� |�O I�`g>Z;,M O 9<DT>�G�;'MLK Q¦�4DVP O D<>mD8=�B2I�BlG4?e§'G�D O DJ=�D O §c?AD<>��«© =TB@G4?A> 9kI�>ZD
B@G�DF;
��>ZD O ��D<Qg� |�O I�`*D87_?A>m>@?A;'=TEd;'MLK Q �4D.Q M�D0BC;iI*>m9kI�B BCD O D<Q|=LM�9JK D<I O 9U;'7VP4;'=�DJ=�B
B8=�;kEF=�BC; �bD*9<;'7V7j;'=�IL7j;'=�§YG4?e§'GLK `V;O��>Z9JM O DUQ[�\� u�W�� ? §'=JILK6?�D�BlILK��d¬����O}_I�=�Q
O DUo%D O DJ=�9<D<>jB@G�D O D�?S=������FG�D KAI�9EB�;bo >mB O ;'=�§¦� |�O IU`V�JI O ?qI3�4?SK:? B�`�E�;'MLK Qz>�MLPLPb; O B.B@G4?A>
G�`LP4;bB@G�DU>e? >z�

�����	��� � ��
������ (+*-,+. � � ��
������������������� � � ���"!h�L�
� Ed;|>m;'M O 9UD<>VW����O}A¬�������2HIL=�Q5¬4{b}������O}A�3�lI O D 7T; O D�D)�JBCD8=�QLD<QYB@GJIL=�B@G�Dp� (-( *
#��&%V:�� 8
( � ¥s©C&t¥ � ªYI�B B@G�DJ? O ; � * I ��? >lIL=�§'K DU>gW?� G4? @ @UI O Q'?O¬����O}����
© =�PJI O B[? 98MLKAI O ~����O}<¬�������2i?A>�B@G�Dj>m;bo�BCDU>mB >m;'M O 9UDV?N=*B@G�D ���������������� � $#"%�& >ZI�7VPLK D
W~£(' b 5 � 3*)�(,~�>m;'M O 9<D 2z?N= ��I3�LK DV}3�=}��e~�I�=�Qz?A>FILK >m; 9JGJI O I�9UBCD O ?D@�D<Q	��`VB@G�D K ;�EdD<>CB
� |�O I�` | BC; | ;'P�B[? 9kILK !hM�� O I�B[? ; W,+.-0/��2143 �6587 0 5�(,3¨����� D�DUD8P9' | �JIL=�Q ?N7*I�§4D
O D���D<I�K D<QXIY9U;'7VPLK D8�X7T; O PLG�;,K ;�§b`� *B@G�DsP4D<I B ;bo2B@G�D � |�O IU`|D87_?A>m>e? ;'=�?A>_ILKN7j;4>CB
9<;,?N=�9J?AQLDJ=�B EF? B@GXB@G�D8� O ?e§,G�BCD<>CBn=LM�9JK DJM�>|;boVIL=R?S=�BCD O I�9UB[?S=�§ >m`�>CBCD87 I�B @ 0q�O����­
9<;'=�BmI4?S=4?N=�§HI�BFK D<IJ>CB2B@G O D<D =LM�98K DJ?�?N=iI�9<;'7V7T;,=iDJ=<��D8K ;,P4D�W.ª'?e§���¬O� 2'~xK DUo�BFPJIL=�D8K,���
�FG�D_BC;bBmILK8' | �JIL=�Qv7TI�§'=4? B@M�QLDi;bowB@G�D�>C`�>CBCD87t?A>:' b }<��� ���X�.G�DV;'P�B[?A9<I�K,>�PbD<9�B O I
;bo*B@G�D�B@G O D<D =LM�9JK DJ? I O D ��D O `y>@?S7_?SK I O ~.>eG�;kEF?N=�§fIL="I���>m; O P�B[?A;,= | K6?N=�D�>eP4D<9�B O ML7
Br`LP4? 9kILK ;bolDkI O K ` | B�`LP4D §LILKAI���?AD<>�~�EF? B@G�;'M�BVIL=�`zD87_?A>m>e? ;'=XK6?N=�D D)�89<DJP�BVo%; O I|E�DkI�B
£\¤ ?S= B@G�D o�IL?N=�BCD<>CB*;'=�DzW.ª'?e§���¬�� 2,~ O ?e§,G�BiPJIL=�D8K,��� -	;bB@G B@G�DH;'P�B[?A9<I�KhIL=�Q � |�O IU`
Q�I�BmI_o�I���;'M O B@G�D O 7*ILK�D87_?A>m>e? ;'=�Q M�D*BC;|?S=�B O I�98K6M�>mBCD O ; O ?S=�B O I�§ O ;'MLPHG�;bBe~ ;'P�B[? 9kILKNK `
B@G4?S=�~wPLK IJ>e7TI
� I�=�o%; O B@ML=JI�BCD8K `<~xB@G�D�>Z;,M O 9<D K6?ADU>*I�B0B@G�D�D<Q3§bD�;bo�B@G�D �'&\© ��| © �,D8K Q
?S=iB@G�D �"!  8 � <! V;O��>mD O �JI�B[? ;'=�~�K D<I��4?N=�§HB@G�DH?A>m>�M�DV;bo�EjG�D�BCD O B@G�Dq� |�O IU` DJ7V? >Z>@?A;,=
?A>.I�>Z>m;,9�?qI�BCD<Q BC;HB@G�D*EFG�;'K Dq§ O ;'MLP ML=�>ZD�B B@K D<Q��
�d> ILK O DkI�Q4` P4;,?N=�BCD<Q�;,M�Be~ � (+* ,/.H9<;'MLK Q5�4D.B@G�DiG�;4>CB2§LILKAI���?AD<> ;boV-$# #8IJ9j;O�?� D<9UBC><;
? oiB@G4? >YE�D O D"B@G�D"9kI�>mDb~_QLD<DJP O I�Q'?A; ;O��>mD O �JI�B[?A;,=�>|E�;'MLK QN�4DXB@G�D^7T;4>CB�M�>mDUo MLK
BC;,;'KcBC; BCDU>mB.B@G4? >VPb;4>Z>@?¨�4?NK6? Br`z�I�FG�DV;'=LK `�;bB@G�D O >Z;'M O 9<DU>jo%; O EFG4? 98G I5� O ;LI�Q | �JI�=�Q
>�PbD<9UB O I�KbD8=�D O §b`VQ'?A>CB O ? �LM�B[?A;'=�? > I<�JI4?SKAI3�LK Dg?A>X���O}A¬����O}<�,~�B@GJI�B >eG�;�E2> I�=�� |�O IU`gBC;
;'P�B[?A9<I�K�!xM�� O I�B[?A;v>e?N7V?NKAI O BC;nB@GJI�B_;bo�¥�� W 0 * }����¦�FG�D O DJKAI�B[? ��DJK `z>CB O ;'=�§ O I�Q'?A;
D87_?A>m>e? ;'=X;bojB@G4?A>H>Z;,M O 9<D"W � ����"
� 0 � 365^7T(k`�� I�=�Q"B@G�D O D8K I�B[? ��D8K ` ML=�;O��>m98M O DUQ



��������������	������
����	��������������	���
�����
����������������� � d

�����������«��� ��� ) �&%� �' ��� �*) �I/213�6� ��>
9<S�CV�=Jp9A�<�IE<L�HBE��3�?7*� � W�TQ��@�1VH��3F��:�?�GJ�F�E�HB�DCp@�13�
���&� �������! #" � 7*E�S�@BE��3�?H:� � � b�c �  �' � � �*) �Z/213�IE<F�@��G7:9<;�HBF��D7*@B�?9qE<L�@�1��«@�13���:��S���7:;=�D�
9<H?HBE�7:�G9A@B�DCUTQ��@�1VH�E��3�?7*� � W��=S E<�.C3�:�2E<L �=S�7*���D9<H?�=S3��E<F�@��=7:9<;�>��?����1�@�S3�DH�H:�

� |�O I�`|>eP4DU9UB O ML7 WZu#"�0 � � ��� 9J7 �
� �jo�I<��;'M O >FB@G�D -$#�#bI�9|G�`LP4;bB@G�DU>e? >*o%; O B@G4?A>
;O�?� D<9UB��5ª�M O B@G�D O 7j; O Db~�B@G�DU­��Q£�@|KNML7_?S=�;b>e? Br`�W10 5 � � � � ) D O §s> ��� �e~ EjG4? 98Gn?A>
9<;'=�>@?AQLD O D<Q�I5§4;,;cQX?S=�Q'?A9<I�BC; O ;bo2B@G�D ;���D O ILKNK�>eP4DU9UB O ILKxD8=�D O §b`zQ'? >mB O ?¨�LM�B[?A;,=XW]>mD<D
ª'?e§��d���  ��T?S= ª8;b>Z>ZI�B[?cD�B2I�K¨�(}�}4}�2���~c>�M�§�§bD<>CBC> B@GJI�B B@G4? > ;O�?� D<9�B 9<;'MLK Q5�4DgI O I�B@G�D O
D8�JB O DJ7TDvD8�bIL7�PLK Dv;8o_IRG4?e§'G | DJ=�D O §b`RP4D<I B[D<Q`-$# #bI�9"W.£ -$#�;I� G4? >ZDJKNK:?S=4?�D�B I�K¨�
}�}4}�2 ; & ;4>CBmI�7TI�=�BCDzD�B�ILK���¬����O}����	�FG4? >�ILK >m;XD8�cPLKAI4?S=�>VB@G�DzQL;'7_?S=JIL=�9<DY;bo.B@G�D
>mBCDJKNKAI O 9U;'=�B[?S=LMLML7 ;���D O B@G�D -$# #bI�9_=�;,= | B@G�D O 7*ILKJD87_?A>m>e? ;'=�?N=TB@G�D.;'P�B[?A9<I�K��JIL=�Q��

KML�� 	�\87 R�
 � �OZ [ � 3 \ 9�* \ \ [ 9 �]\ 
 WMQ;S�� S []U R � 9 Z 7 S��
�]Q;R � \HQ�9 ZO\8/

���
� ��
 ��
�������h$%�v���.��
��%2�� �U� � # � � 0 #�$%�	� � + -�� ? $
��o O IJ9�B[?A;'= ;bo 0 � � ' ;8oc-$#[�d� u ?N= B@G�D ���������������� � #4%�& >ZI�7VPLK DYGJI<��Dr� |
O IU`V9<;,KNML7V=�QLDJ=�>e? B[?ADU>*KAI O §4D O B@GJIL= }<� ��� �\�.G�D<>mD O D<>eMLK BC> 9<;'= � O 7 P O D��4?A;'M�> 98KAI4?S7j>
o O ;'7 �b;bB@GR� � &��RIL=�Q���������� � �M� W���B�? `<I�7TITD�B�ILK��M¬������ ;�ª'? ; O D.DUB�ILK��M¬����O}�I�~=��;
&	;'7TI�>mB O ?'D�B0ILK��d¬����O}��jGJI O Q � |�O IU`i>�M O ��DU`�>��
'xD<9UD8=�B@K `<~ / I�BmIL=JI��bD D�BVI�K¨�"W�¬������3� GJI<��D O D���DJK D<Q"IL=�;'7TI�K ;'M�>�K `Y>e7*ILKNK Q M�>mB_BC;
§LIJ> O I�B[?A;z?S=�9J? O 98ML7V=LM�98K DkI O §LIJ> ;bo � � G >mD8K D<9UBCDUQ�?S=VB@G�D GJI O Q[� |�O IU`�>lo O ;'7 B@G�D
� � &�� >eM O ��D�`*IL=�Q�9U;'=�98K6M�QLD<Q_B@GJI�BaIjo O IJ9�B[?A;'=VMLPjBC;p���
' ;bo I�� >ZDJK D<9�BCD<Q.BJ=�;kEF=
� � G�} 7*I�`i>eG�;kEl� `LP4D�¬z=JI�B@M O D�?S=VB@G�D�� |�O I�`�>z�
�FG4? >l9kIL=¦�bDV>mD<DJ=|?S=�BCD O 7T>.;bowQ M�>mB * BC; * §4IJ> O I�B[? ;z?N= Ii9�? O 98ML7V=LM�98K D<I O O Dz§,? ;'=��«© =
>Z;'7jDU�\� u ~�B@G�Dn=LM�9JK D<I O D8�JB[?S=�9�B[?A;'=YD<>CB[?S7TI�BCDUQ ?S=|;'P�B[?A9<I�K K6? §'G�B_?A>_>e? §'=4? �,9kIL=�B@K `
>�7TI�K6K D O B@GJI�=XB@GJI�BHQLD O ? ��DUQ^o O ;'7 B@G�Dm� |�O IU`y>�PbD<9�B O ML7r� � ?S=�9UD�B@G�Dvo%; O 7jD O ?A>
9kILM�>ZDUQ �U`.Q M�>CBe~8EFG4?SK D B@G�DjK I�B BCD O ��`«§LIJ> PLGJI�>ZDF7TD�BmI�KN~bB@G4?A>�>�M�§�§4D<>CBC>wB@GJI�B�I0Q M�>mB *
BC; * §LI�> O I�B[? ;Y?A>*7VM�98G�>�7TI�K6K D O B@GJIL=VB@G�DV>CBmIL=�Q�I O Q �JI�K6M�Dg;O��BmIL?N=�D<Qz?S=VB@G�D �wI�K I �J`
W ( I4?A;'K:?S=�;FDUBwI�K¨�s¬����O}����_�.G�D >eM3��>mBmIL=�B[?qILKz�JI O ?qIL=�9<D.?S=0B@G�DlQ M�>CB�BC;�§LI�> O I�B[?A; ~c7*IU`
�4DYI�>m9 O ? �4DUQ�BC;�B@G�D|QLDJPLK DUB[? ;'=s;bo.>e7*ILKNK�§ O IL?N=�>�Q M�D BC;�9<;LI�§'MLK I�B[? ;'=XW ( I4?A;,K6?S=�;'~
( I O 9U;'=4? ~�	 G*K6? �JI[¬����O}<��~	; O ~ ILK BCD O =JI�B[? ��DJK `U~	BC;vI[§4D<;'7jDUB O ?A9<I�Kh>mD8PJI O I�B[? ;'= E.? B@G
O D<>eP4DU9UB�BC;yB@G�DXK6?N=�Dn;8oT>@?e§'G�B[�4D�B�EdD<D8=XB@G�D � |�O IU`�I���>m; O �4?S=�§0§LI�>HIL=�Q Q M�>CB|?S=



� �

o O ;'=�B2;bo�B@G�D � O ;LI�QsK6?S=�D O Dz§,? ;'=|W / DJ?N=�§LI O B@=�D O 	 ( M OrO IU`r¬�����¬3���
ª O ;'7 IzPLM O D8K `�D87VP4? O ?A9<I�K'>e? QLD�;'=�DV>eG�;'MLK Q�=�;8B o%; O §4D�BlB@GJI�BY�JI O ?AI��4?NK6? Br` 7*IU` I�K >Z;
PLKAIU`HI O ;'K D W]>mD<D�D�� §��_u2�$&`�O}A­�}4~HI�K O ?A98G[¬������ IL=�Q O D �M�.B@G�D O DJ?N=�;M¥ D O ;'K I D�BFI�K¨�
¬����������
ua;'=�DV;boaB@G�DU>ZD G�`LP4;bB@G�DU>ZDU>U~�B@G�;'M�§,G�~h;E� D O IL=�;O�<�4? ;'M�>.IL=�>CEdD O BC; B@G�D_o�IJ9�B B@GJI�B
B@G�D*IL=�;'7*ILK ;,M�> 9<IJ>mD<>2ILPLP4DkI O BC;[�bDT9U;'=�9<DJ=�B O I�BCD<Q I�B�� � G KNML7_?S=�;b>e? B[?AD<>��I© =_I�=�`
9kI�>ZDU>U~cB@G�DTIL=�;'7TI�K `�?S=TQ M�>mB * BC; * §4IJ> O I�B[?A;�I � DU9UBC>.=�;bB�;'=LK `TB@G�D_ML=�QLD O >CBmIL=�Q'?S=�§�;bo
PLG�`�>e? 9kILK�9<;'=�Q'? B[?A;'=�> ?S=TIj9J? O 9JML7�=LM�9JK DkI OwO Dz§,? ;'=�~��LM�BwI�K >Z;gB@G�DY�4?ADeEf;bo�B@G�D*ML=4? �'DUQ
>Z9JG�D87jDY;boY�\� uw> ;�B@G�D O D�7TIU`	�4D I�P4;'PLMLK I�B[? ;'=|B@GJI�Bg>eG�;kE >g� `LP4D�}n=JI�B@M O Dn?S=
;'P�B[?A9<I�K ( I�� O Dz§,? ;'=[�LM�B >�G�;kEl� `LPbD�¬z=JI�B@M O D ?N=g� |�O IU` O D�§,?A;'=��

©qB ? >R?S=�BCD O D<>CB[?S=�§ BC; =�;bBCD B@GJI�Be~ ;,=�I���D O I�§4Db~ B@G�D { I3��>Z; O �bD<Q -$#��\� u ?S=
B@G�D ������������� �� � #4%�& >ZI�7VPLK D GJI���D O D<QLQLD O ;'P�B[? 9kILK'BC;�=�D<I OG| ?N=�o O I O D<Qn9<;'=�B[?N=LMJI
IJ>s7TD<IJ>eM O DUQRo O ;'7 B@G�D�;,P�B[?A9kILKd>eP4DU9UB O I IL=�QR; O B@G�D�;,P�B[?A9kILKaBC; =�DkI O=| ?S=�o O I O DUQ
9<;'K ; O >U~,>�M�§�§4D<>CB[?S=�§HI_QL;'7_?S=JIL=�B 9<;'=�B O ?¨�LM�B[?A;,=�;8o�B@G�D�G�;4>CBQ§LI�K I �J`*>mBmI O K6? §'G�B ; O I�=
?S=�B O ?N=�>e? 9kILKNK ` I3��>m; O �4DUQ 9U;'=�B[?S=LMLML7r� ( IL=�`"9kIL=�Q'?AQ�I�BCD<>Y;bo � O D<Q-��~_P O D<>eML7TI��LK `
7T;cQLD O I�BCDJK ` I3��>Z; O �bD<Q�~ -$#o�\� ua> W.�4;8B@G � DU`�o%D O BvI�=�Q � � G0>*�yGJI���D O D<9UD8=�B@K `
�4D<DJ=�o%;'ML=�Qs?S= O IJQ'? ; ~�� |�O IU`<~hIL=�Q�=�DkI O * ?N=�o O I O D<QY>eM O ��D�`�>_W / D���>mBCD O DUB0I�K¨�R}�}4}�­ ;
� ?N7 	 � K �4?A>[}�}4}4}�; �2?e§'=JILK6? D�B�I�K¨��¬������ ; / ?SK B@D<>�D�B�I�K¨��¬�����¬3���"©qB GJI�>[�bD<DJ=
>�M�§�§bD<>CBCD<QzB@GJI�B0IH>@?e§,=4? �,9kIL=�B0o O I�9UB[?A;,=H;bodB@G�D87 GJI�>q�bD<D8=z7_?A>m>mD<Q�?S= B O IJQ'? B[?A;'=JILK
;'P�B[?A9<I�K ( I���>mD8K DU9UB[? ;'=�>w;8o��\� ua>�Q M�D BC;FB@G�DF7j;cQLD O I�BCD2I���>m; O P�B[?A;,=lBC;FB@G�D.=LM�98K D8M�>
I�=�Q�B@G�D O D�o%; O Db~dB@G�Dn=LML7g�bD O QLDJ=�>e? Br`s;bo B@G�D O DUQ��d� uw>i9<I�=��bD|9<;,7�PJI O I��LK D BC;
B@GJI�B2;bod;,P�B[?A9kILKNK ` * >mD8K D<9UBCDUQ|;'=�DU>gW &wM�B O ?,DUB0I�K¨�d¬����O}4~O¬�����¬����

� K B@G�;'M�§,GY? B.>mD<D87j>iP O DJ7*I�B@M O DiBC;|98KAI4?S7 B@GJI�BFIzP4;,PLMLKAI�B[?A;'= ;8o\� |�O IU`H;O��>m98M O DUQ
� `LP4D }V�\� u GJIJ>q�4DUD8= Q'?A>m9<;���D O DUQ�~w? Bg?A>_?S=�BCD O D<>CB[?S=�§zBC;�=�;8BCDiB@GJI�Be~�? o IH>e? @<I3�LK D
=LML7g�bD O ;bo B@G�DU>ZD_;O�?� D<9�BC>2E.?SK6K��4DTo%;,ML=�Q���` 7T; O DT>ZDJ=�>e? B[? ��D�� |�O IU`V;O��>ZD O �JI�B[?A;'=�>�~
B@G�DU`F9<;'MLK Q�GJI���D2B@G�Dl> IL7jD O ;'K Dj?S=.9U;'=�B O ? �LM�B[?S=�§*BC;*B@G�D(� ' -Y;bo�B@G�Dl>m;To�I O DJKNM�>@? ��D
98KAI�>m>0;bo �*MJI�> I O ¬zW]>mD<D�ILK >m; � D<9UB������ �3���

���
� ��� ��
�������h$%�v���.��
���
����U� !�#�$%#'&	�
�FG�DzG4?e§,G5� |�O IU`�K6ML7V?N=�;4>e? B[?ADU>iIL=�Q�B@G�D O D8K I�B[? ��D O I�B[? ;4>V�4D�B�EdD<D8= � |�O IU`U~a;,P�B[?A9kILK
I�=�Q O I�Q'?A; !hM��8D<>.>CB O ;'=�§,K ` >eM�§�§4DU>mB0B@GJI�B*=LM�98K DkI O IJ9�B[? �4? Br`|? >«§4;,?S=�§ ;'=|?N= ILKN7j;4>CB
I�K6K�B@G�D � (+*-,/.����.G�DY��D O `�=JI�B@M O D.;bohB@G�Dg7TDU98GJIL=4?A>e7 O DU>�Pb;'=�>e? �LK D.;bohB@G�D.;O��>ZD O ��DUQ
P O ;'P4D O B[?ADU>*?A>�~	G�;�EdD���D O ~�>CB[?SKNK�PLM @9@JK:?S=�§��

©qB GJI�>n�bD<D8=p?N=4? B[?qILKNK `pP O ;'P4;b>ZDUQ B@GJI�B^B@G�D >�GJI O P B O IL=�>e? B[?A;'=t?S= B@G�D ;,P�B[?A9kILK
I�PLPbDkI O I�=�9UDl;boxIJ9U9 O DUB[?S=�§_>m;'M O 9UD<>�I�B O DJKAI�B[? ��D8K `_K ;kE8� |�O IU`_K6ML7V?N=�;4>e? B[?ADU> ?A> O D8K I�BCDUQ
BC;gIFQ'? � D O DJ=�B 7jD<9JGJI�=4? >�7 ?S=gPb;�EdD O ?S=�§*B@G�DX� |�O IU`.DJ7V? >Z>@?A;,=FE.? B@G O D<>eP4DU9UB�BC;iG4?e§'G
KNML7_?S=�;4>@? B[? D<>0;O�?� D<9�BC>U~ O IL? >e?N=�§ B@G�DHPb;4>m>e? �4?SK6? Br`�B@GJI�B B@G�D�� |�O IU`r§4I�K I �J` Pb;'PLMLKAI�B[?A;'=
GJIJ>lD���;'K ��DUQ E.? B@Gi9<;4>e7_?A9gB[?S7jD��
�FG�DgQLD�BmIL?NK D<Qn7�MLK B[? E�I���DJK D8=�§8B@G >mB@M�Q4`i;boX¥��zW]>mD<D � DU9UB���¬�� ���=}��jGJIJ>*Pb;,?S=�BCDUQ|;'M�B
B@GJI�B�I G�DkI<�4?SK `�;O��>m98M O DUQ WZPb;4>Z>@?¨�LK `4& ;'7VP�BC;'=�B@G4?A9 B<�V�\� ut? > B@G�D"7j;4>CBYK6? B@D8K `
D8�cPLKAIL=JI�B[?A;'= ;bo�B@G�D0� |�O IU`fDJ7V? >Z>@?A;'=��K©qBn?A>�?S7VP4; O BmIL=�B|BC;�=�;bBCDyB@GJI�BY>�M�9JG^I
P4;4>m>e? �4?SK:? B�`s? >�=�;bB0B@G�Dr§4D8=�D O ILK O MLK D  lEjG4?NK D|? B*?A>*ILKN7j;4>CBF9<D O BmIL?N=HB@GJI�B � (+* ,/.vI O D
P4;kE�D O D<Q �U`TI�9<9 O DUB[? ;'=g;'=�BC;VIV7TI�>Z>@? ��D��LKAI�9EBgG�;,K Db~'? B O D87TIL?N=�>aBC; �bD*P O ;���D<Q_B@GJI�B



��������������	������
����	��������������	���
�����
����������������� � "

&	;'7VP�BC;'=�B@G4?A9EBVI3��>m; O P�B[?A;'= ?A>*M3�4? A M4? BC;'M�>.IL7T;,=�§HB@G�DU>ZDV>m;'M O 9UD<>��
Gg=0B@G�DZ�JIJ>@?A>�;bo�G4?e§,G | >e? §'=JILKUBC;i=�;c?A>mDX� |�O IU`.>eP4D<9�B O IjI�=�Q
(8; O G4?e§'G A MJILK6? Br`.;,P�B[?A9kILK
Q�I�BmI�~T>mD���D O ILKlILM�B@G�; O >�GJI<��D"9JK D<I O K `RQLD87j;'=�>CB O I�BCD<Q B@GJI�B|B@G�D0� |�O IU`RDJ7V? >Z>@?A;,=
QL;,DU>Y=�;bBY=�D<DUQ BC;o�bDXG�DkI<�4?SK `�;O��>m98M O DUQfIL=�Q B@GJI�B � ( *-,/.fQL; =�;8B�QLD �h=4? B[? ��D8K `
9<;'=�>CB[? B@M�BCD"I =�DeE 98K IJ>m>z;bop� |�O IU` >m;'M O 9<D<>�� � D���D O §,=4?S=4?2DUB|I�K¨� W�¬������3�nGJI<��D
O D8Pb; O BCD<Q IyQLDUBmI4?SK DUQ � |�O IU`">eP4DU9UB O ILK IL=JI�K `�>e? > ;bog�R;'P�B[? 9kILKNK `f=�; O 7*ILKd§LILKAI���?ADU>
D8�JB O I�9UBCDUQRo O ;'7 B@G�D � (-( (��������	� ��
 � 

��% ������������� � ������� 
 ����� ��� 
 ��Gg=
B@G�D��JI�>@?A>g;boX§4;c;,Qs>CBmI�B[? >mB[? 9<>V;bo2B@G�DV� (-( | #��&%V:�� 8vQ�I�BmI�~	B@G�DU`�GJI<��DYML=<��DJ?NK DUQ
B@G�D P O D<>mD8=�9UDH;bo IL=U�d� u ?S= I�K6K';8o�B@G�D87�~ QLDUBCDU9UB[?N=�§0�b;bB@GV� |�O IU`H;O��>m98M O D<QnI�=�Q
ML=�;O��>Z9JM O DUQ¦�\� ua> E.? B@G ?S=�B O ?S=�>@?A9p¬ | }A�.B@D � KNML7_?S=�;4>@? B[? D<>T?S=_B@G�D O IL=�§4D �bDUB%E�D<DJ=
}<� � � | }<� � & D O §�> ��� �M�.G�D*I3��>Z; O P�B[? ;'= | K:?CB@Dj;'P�B[?A9<I�Kb>�PbD<9UB O ML7 9<I�=V�bDj>@?S7VPLK `gB@G�D
O D<>eMLK BC>_;bo B@G�DH9<;'7q�4?S=JI�B[?A;,=|;bo B@G�D I���>m; O P�B[? ;'=zI�>Z>m;c9J?qI�BCD<QsE.? B@G|B@G�DU�\� u ~�B@G�D
;'P�B[?A9<I�KJo�IL?N=�B@=�D<>m> ;bo	B@G�D_=LM�98K D<I O DJ7V? >Z>@?A;,=*EF? B@G O DU>�PbD<9�B�BC;�B@G�D�G�;b>mBd§4I�K I �J`U~�I�=�Q
?S=JI�QLD A MJI�BCDn;
��>ZD O �JI�B[?A;'=JILK�>ZD�B | MLPfW]D�� §�� K ;kE |�O D<>m;'KNM�B[? ;'=X>eP4D<9�B O ;4>m9<;,PU`X; O �JIJQ
I�B@7j;4>ePLG�D O ? 9_9<;'=�Q'? B[?A;'=�>~�lQ M O ?S=�§HB@G�D_;O��>mD O �JI�B[?A;,=�>z�
�FG4? >�9U;'MLK Q`�bDvPJI O B[?A98MLK I O K `X?S7VP4; O BmIL=�Bgo%; O o�I4?S=�B_>eM O ��DU`�>�~ ?S=YEFG4? 98G � ( *-,/."I O D
�4DJ?N=�§ o%;'ML=�QY?S=�>e? @<I3�LK D =LML7q�4D O >gW10 �3� | {��
'p;bo B@G�D_>Z;'M O 9<DU>F9JKAI�>Z>@? �,D<Qs?S=�QLD<DJP
�"!  8 � <� _>�M O ��DU`�>~��I�B 7T;cQLD<>CB O D<QL>eG4? o�B W 0 � � ��� ( ; O IL=jDUBaI�K¨� W�¬�����¬3� GJI�QH?N=�QLD<DUQ
9<;'=<�4?N=�9J?S=�§,K `z>eG�;kEj=zB@GJI�BgB@G�D|QLD9�x=4?N=�§�>eP4D<9�B O ILK	>@?e§'=JI�B@M O DU>i;bolQ'?A>CBmI�=�B � D�`�o%D O B
¬b> B� 8`�4DV9<;'7VPLK D�BCD8K `H;���D O EFG�DJKN7jD<Q	��`iB@G�DJ? O G�;4>CB * §4I�K I �J` K6? §'G�B��(�.G�D 7TI.� ; O ? Br`
;bo�B@G�D"ILPLPJI O DJ=�B@K ` =�; O 7TI�K2§LILKAI���?ADU>|B@GJI�B�GJI<��D�B@M O =�D<Q MLP ?N=RQLDUD8P �"!  8 � <! 
>�M O ��DU`�>�~,I�B K DkI�>CBwB@G�;4>mDlE.? B@G7!'I�B WmP O D<>eML7*I3�LK `*I���>m; O �4DUQ��M� |�O I�`T>eP4DU9UB O IgIL=�Q
(8; O
>�M3��>CBmI�=�B[?AI�K�� |�O IU`�KNML7_?S=�;b>e? B[?AD<>�~aE�;,MLK Q P O ;O�JI3�LK `�GJI���D ;'P�B[?A9<I�K >�PbD<9�B O Is>e?N7V?NKAI O
BC;HB@G�;b>ZDV;bo =�DkI O �U` � DU`�o%D O BI¬8>z�
�d9<9U; O Q'?S=�§�BC;VB@G4?A>jG�`LPb;bB@G�D<>@?A>�~,B@G�DV7*I?� ; O ? B�`_;bo � (+*-,/. I O DjB@G�D O DUo%; O D �\98K IJ>m>@?A9kILK �
�d� u2~ IL=�Q B@G�DyKAI�9EBn;bo��\� u >@?e§'=JI�B@M O DU>s?N=�B@G�Dn;'P�B[?A9<I�Kw>�PbD<9�B O ML7 ?A>H;'=LK `�I�=
D �xD<9UB ;boaB@G�D =LM�9JK DkI O K ;kE | KNML7_?S=�;4>@? B�`�9U;'7�PJI O D<Q BC; B@GJI�Bl;8owB@G�D G�;4>CBY§LILKAI��J`z�
� 7j; O D 9<;'7VPLK6? 9kI�BCD >m9<DJ=JI O ? ;vB@GJIL=|B@GJI�B*;'M�B@K:?S=�D<Q�I��b;���D|?A>_>eM�§�§4D<>CBCD<Q�I�B�K DkI�>CB
o%; O B@G�DF>m;'M O 9<D<>do%; O EFG4? 98GTI�KAI O §4D0IL7T;,ML=�Ba;bo 7VMLK B[? E I<��D8K DJ=�§bB@G*Q�I�BmI�WmK6? B@Dlo%; O ¥��
I�=�QU���
}<¬����O}A�3�2?A>lI<�JI4?SKAI3�LK D��Y© =�QLD<D<Q�~cB@G�DiP O D<>mD8=�9UD_;bo�I�=VI�Q���D<9�B[?A;'=_QL;,7V?N=JI�BCDUQ
IJ9U9 O D�B[?A;'="!,;�E W�� D_�Yª��g; O I -$# #8IJ9�;
�?�CDU9UBj9kIL=L=�;bBq�4D O MLK D<Qn;'M�BTI�7j;'=�§YB@G�D
� (+*-,/.zEFG4? 98G I O D I�K >Z; O DJKAI�B[? ��D8K `zKNML7_?S=�;'M�>jI�B O I�Q'?A;|o O D A M�D8=�9�?ADU>iW]>mD<D - O M�>ZI D�B
I�K¨�d¬������3� ; I�o%DeE�D8�bIL7VPLK D<> ;bo O IJQ'? ; � O ?e§'G�B � ( *-,/.�GJI<��D �4D<DJ=�ILK >m; O DJP4; O BCDUQm�U`
� ML=L=iD�B.I�K¨�lW�¬������3�.?N=iB@G�DU}<�,G O � (-( | #��&%V:�� 8 >eM O ��D�`A�
� KN7j;4>CBiILKNK B@G�D�P4;4>m>@?¨�4?SK:? B[? D<> ?N=<��D<>CB[?e§LI�BCD<QXo%; O ¥���9kIL=0�4DYI�B_B@G�DY; O ? §,?S=n;bo0B@G�D
;O��>ZD O ��DUQRP O ;'P4D O B[?ADU>�;8olo%D�E O I�B@G�D O P4DU98MLK:?qI O ;O�?� D<9UBC>VQLDUBCDU9UBCDUQf?N=YB@G�DvGJI O Qm� |
O IU`�>��

/ GJI�BCD���D O ? >RB@G�D =JI�B@M O D ;bonB@G�D�9<DJ=�B O ILKiDJ=�§,?S=�D P4;kEdD O ?N=�§ B@G�D � (+* ,/. � |
O IU` D87_?A>m>e? ;'=�~gI �4D�B BCD O B8=�;kEFK DUQ3§4D";boiB@G�Dy>ePJIJ9UD QLDJ=�>e? B[?AD<>n;boVB@G�D<>mD ;O�?� DU9UBC>
I�=�Q ;8o|B@G�DJ? O K6ML7V?N=�;4>e? Br` IL=�Q O D<QL>eG4? o�ByQ'?A>CB O ? �LM�B[?A;'=�>XE�;,MLK Q GJI<��D ?N7�Pb; O BmIL=�B
9<;'=�>mD A M�DJ=�9<D<> o%; O B@G�Dz>C`L=�B@G�D<>@?A> ;bo.B@G�D5� |�O IU`0�JI�9EB�§ O ;'ML=�Q  §,? ��DJ=sB@GJI�B �4;bB@G
K ;kE KNML7_?S=�;4>@? B�`�IL=�Q ;O��>m98M O D<Q ;O�?� D<9�BC> I O D >CB O ;,=�§'K ` �4?AIJ>mD<Q I�§LI4?S=�>CB ?N= !xM��
K6?S7_? BCDUQv>eM O ��D�`�>U~xB@G�DU`n7V? §'G�BF9<;'=�>CB[? B@M�BCD IL=s?N7�Pb; O BmIL=�BFo O IJ9�B[?A;'= ;bo�B@G�D >m;'M O 9UD<>
O D<>eP4;,=�>e? �LK D_;boaB@G�DV�JI�9EB�§ O ;,ML=�QnK:?e§'G�BTW & ;'7*I�>CB O ?,DUBlI�K¨�d¬�����¬4I����



�Ay

�����

�FG�D O DU>�MLK BC>aQ'?A>m98M�>m>mD<QVI��b;���D0G4?e§'GLK:?e§'G�B B@G�Dj=�D<DUQg;bo�IT7VMLK B[? E I<��D8K DJ=�§bB@GF9<;���D O I�§4D
BC; P O ;'PbD O K `X9JKAI�>Z>@? o�`yIL=�Q >CB@M�Q4`�B@G�D �JI O ? DUB�`X;bo*9U;'=�B[?S=LMLML7 IL=�QRD87_?A>m>@?A;'= | K:?S=�D
P O ;'P4D O B[?ADU>2;8o	B@G�DR� |�O IU`g>m;'M O 9<D�Pb;'PLMLKAI�B[?A;,=�~,IL=�Q�QL;V98K DkI O K ` P4;c?S=�BdBC;iI*9<;'7VPLK D)�
K6?S=�BV�bDUB%E�DUD8= ;'P�B[? 9kILK,I�=�QU� |�O IU` P O ;,P4D O B[?ADU>z�
�FG�D ;���D O ILKNK�P4?A9�B@M O D D87jD O §,?S=�§ o O ;'7 ;'M O >mB@M�Q4` >eM�§�§4D<>CBC>RB@GJI�B"B@G�D ;,P�B[?A9kILK
I�PLPbDkI O I�=�9UD�;bo GJI O Q¦� |�O IU`�>ZDJK D<9�BCD<Q �\� u ?A>.Q'? � D O D8=�B0o O ;'7 EFGJI�B.D)�cP4D<9�BCD<Qz;'=
B@G�DZ�JI�>e? >w;8o'B@G�DjML=4? �'DUQ*>m98G�D87jD<>�~'?S7VPLK `4?N=�§FB@GJI�B�9JKAI�>Z>@? �,9kI�B[?A;'=.>m98G�DJ7TDU>27TIU`*=�;bB
I�PLPLK `q�bDU`U;'=�Q_B@G�D0E�I���D��JI�=�Q ?S=.EFG4?A9JGTB@G�DU`.E�D O Dg7TIJQLD��Y©qB ?A>�E�; O B@G�=�;8B[?S=�§*B@GJI�B
B@G�D O DU>�MLK BC>aB@GJI�B B@G�Dl;���D O ILKNK8GJI O Q�� |�O IU`.>m;'M O 9UD*P4;'PLMLK I�B[? ;'=.9kIL=L=�;bB2�4D2QLD<>m9 O ?¨�4DUQ
�U`_B@G�D7I�=4? �,D<Q ( ;,QLDJK'?S=H? BC> >e?N7�PLK D*o%; O 7�MLK I�B[? ;'=�~ I�QLQ o M O B@G�D O 9U;'7VPLK6?A9<I�B[? ;'=�> BC;
B@G�DV9JKAI�>Z>@? �,9kI�B[?A;,=�>m98G�D87jDV;bo\�\� ua>��
©qBH?A> ?N=�BCD O D<>CB[?S=�§ BC;f=�;bBCDYB@GJI�BVB@G�D O DvI O Dz>ZD���D O ILK�D8�bIL7�PLK D<> ;boF;O��>m98M O D<Q
�d� u
Q'?A>m9<;���D O D<QT;'=LK `R�U`*7jDkIL=�> ;bo�� |�O IU` ;O��>ZD O �JI�B[?A;'=�>�IL=�Qi=�;bB O D<9U;�§'=4? @UDUQ �U`0;,P�B[?A9kILK
>�PbD<9UB O ;4>m9<;'P�`�Wr>ZDUD ILK >m; ( I�B BjD�BgILK��q¬����O}HIL=�Q O D�o%D O DJ=�9<DHB@G�D O DJ?S=�; ( I4?A;'K:?S=�;YD�B
I�K¨� ¬������3� ;wB@G�D O DUo%; O Db~\� |�O IU`z>eP4DU9UB O ;b>Z9U;'PU`n9U;'MLK Q P O ;��4?AQLD Is>CB O ?N=�§4D8=�BgBCDU>mBV;'=
B@G�D O ;,K DT;8o�;O��>m98M O I�B[?A;,=�?S=gB@G�D<>mD*;O�?� DU9UBC>�~ I�>FGJI O Q � |�O IU`_>�PbD<9�B O I_Q M�DTBC;i>CB O ;'=�§
K ;kE�D8=�D O §b`iI3��>Z; O P�B[? ;'= I O D_D8�cPbD<9UBCDUQ��



� �������	��
 �


 ����� � ��� ����� �������

= ?S=�BCD O DU>mB[?N=�§Y=�D�E P4;'PLMLK I�B[? ;'=_;bo � * O IU`_>m;'M O 9UD<>j? >FP O DU>ZDJ=�B��b;bB@G�?S=gB@G�D
QLDUD8P_IL=�Qi>eGJI�K6K ;kE >eM O ��DU`�>��M�.G�D<>mDj;
�?�CDU9UBC> I O DF9JGJI O I�9UBCD O ? @UDUQ���`��JILKNM�DU>
;bo B@G�D�? O � *[O IU` | BC; | ;'P�B[?A9<I�K !hM�� O I�B[?A; ~ I�>TQLD9�x=�DUQ"?N= B@G�D © =�B O ;cQ M�9UB[? ;'=�~

� �"!6: � � ~ EFG4?A9JGXI O Dv>@?e§,=4? �,9kIL=�B@K ` K I O §bD O B@GJI�=vB@G�;4>ZDzB�`LP4?A9<I�Kw;bo$# O ;LI�Q #L?S=�D
�d� u IL=�Q >m;bo�B � *[O IU` >ZDJK D<9�BCD<Q >m;'M O 9UD<>�?N= B@G�D '%! � ��� >eM O ��D�`�>XW����=} � � �"!
� }A� ;3#8DJGL7*IL=L=�DUB0ILK��2¬����O}�;'&	IL7j; O I�=4?cD�B0ILK��Y}�}b}4} ;�� K D8�bIL=�QLD O DUBlI�K¨�d¬����O}<���

�FG�D O D<QL>eG4? o�BlI�=�QzKNML7_?S=�;b>e? Br`�Q'?A>CB O ? �LM�B[?A;'=i;bo B@G�D<>mDV>m;'M O 9<D<>.I O D B@D�` PJI O I�7jDUBCD O >
BC;HBCDU>mB B@G�DHP O DUQ'?A9�B[?A;'= ;8os� '�#">C`L=�B@G�D<>@?A>g7j;,QLDJK >��
©qB >mD<DJ7T> O DkI�>Z;'=JI3�LK D2BC;_I O §'M�D2B@GJI�B 7T;b>mB�;bo�B@G�Dl>m;'M O 9UD<>d9JGJI O I�9UBCD O ? @UDUQ[��`TI_G4?e§'G
�JI�K6M�D ;boX�(�"! I O DsG4?e§,G O D<QL>eG4? o�Be~�;O��>Z9JM O DUQ	�\� uY�2© =�QLDUD<Q�~�EFG�D8=zIL=|I���>m; O �4?S=�§
>Z9 O D<DJ= ? > P O D<>mD8=�Be~ B@G�D O I�B[?A;`�bDUB%E�DUD8=�B@G�Dz;,P�B[?A9kILK	BC;	� * O IU`n;'P�B[? 9kILK QLD8P�B@G�~l?S=
B@G�D�;O��>mD O ��D O o O IL7TD8~.>Z9<I�K D<> O ;'M�§'GLK `"I�> / �*) � 7,+.- /�~��4DU9kILM�>ZDXQ M�>CB D8�JB[?N=�9UB[?A;,=
?S=�9 O DkI�>ZDU>V?N= B@G�D10�� EFG4?SK Dg� * O IU` I3��>Z; O P�B[?A;'=H>CB O ;'=�§,K ` QLDU9 O D<IJ>mD<>�§4;,?S=�§ BC;kE I O Q
B@G�D G4?e§,G D8=�D O §,? D<>��Z�.G�D =�D�B O D<>eMLK B*? >FB@GJI�BlB@G�D�;O��>ZD O ��DUQn;,P�B[?A9kILK�!xM�� ;8olG4?e§'G * @2 � ! 9kIL=m�4DH>CB O ;'=�§,K ` O D<Q M�9UD<Q�IL=�QvB@G�DH;O��>mD O ��D<Q"7*I�§'=4? B@M�QLDU>_9kIL=m�4DY7TI4?S=LK `
Q M�DVBC; B@G�D G�;4>CBI§LILKAI��J`�>CBmI O K6?e§,G�B ;x9U;'=<��D O >ZDJK `U~�B@G�Dr¬ * }A�-B[D ��� * O IU` !xM�� 9<I�=¦�4D
7�M�9JG|K DU>Z> O D<Q M�9<DUQ��X�.G�D_>�GJILP4D_;bo�B@G�D GJI O Q[� |�O IU`i>�PbD<9�B O ML7p?A> O D<>eP4;'=�>@?¨�LK D�;bo
In>CB O ;'=�§RPb;4>@? B[? ��D � | 9U; O]O DU9UB[? ;'=nEFG4? 98G�3~�4;c;4>CBC>,4�B@G�D5� |�O I�`-!xM���IL=�Q�o�I���;'M O >
B@G�DiQLDUBCDU9UB[? ;'=H;bolG4? §'G O DUQL>�G4? o�B.>Z;'M O 9<DU>.5��I�FG�DHG�`LP4;8B@G�D<>@?A>F;bolG4?e§,G ;O��>m98M O I�B[?A;,=
?A> >eMLPLP4; O BCD<Q ��`�I�=�IL=JI�K `�>e? > ;bo B@G�D�? O � |�O IU`V>�PbD<9�B O ILKhP O ;,P4D O B[?ADU>U~�I�> QLD�BCD O 7_?S=�DUQ
o O ;'7"� |�O IU`29<;'K ;'M O >	EFG4?A9JG0I O DFGJI O QLD O B@GJIL= B@G�D2I���D O I�§4D�>eP4D<9�B O ML7 ;bocB@G�D2;O�?� DU9UBC>
EF? B@G|K ;�EdD O � �"! Wr>ZDUDg�2K D8�bIL=�QLD O D�B0ILK��d¬����
}�; ( I4?S=4?AD O ?cD�B0ILK��d¬�����¬3���

©qoX>m;'M O 9<D<> EF? B@GtKAI O §4Dn� �6! E�D O D ;
��>Z9JM O D<Q �\� u I�B � 7 : � ~XIt=JI�B@M O ILK
9<;'=�>mD A M�DJ=�9<D Ed;'MLK Q �4D B@GJI�BfI >e? §'=4? �,9kIL=�BRo O I�9UB[? ;'= ;8o�B@G�D87 WC?=�qD�� B@G�;b>ZD
QLDUBCD<9�BCD<Q I�BXB@G�Dn� O ?e§'G�BCDU>mB � |�O IU`
!xM��8DU>U~ : � �98':<;>=@?BA1C@DE8GFIHJ8': �y9<;'MLK Q
�4D8K ;'=�§_BC;VB@G�D_P4;'PLMLK I�B[? ;'=j;boaG4? §'GiK6ML7V?N=�;4>e? Br`U~�G4?e§'GLK `*;O��>m98M O D<Q 2 MJI�> I O W 2 � !«¬3�
P4;4>CB@MLKAI�BCD<QH?S=TB@G�D.>@?S7VPLK DU>mBd��D O >@?A;'=�>�;bo�� '�#"7j;,QLDJK >Y�JI�>ZDUQ�;'=R�d� u^ML=4? �,9kI�B[?A;,=
KMLON@PRQ<SBTUPRPWVXPMYWZUN@SBQ\[]PWPM^*SB_a`<PbS.ced*PWfeZ<PM^@QhgjikPM_admlnQhPbcmZ<opcJPWZ<PMYWZqN@gjr.N	`<PbcnQhNngastZbuO_jlnTUgv^no.lnQMugv^Jst`wSx`<PbcyrkS,_vS,fJgjPMQ%SxZzQhl@[@TUgj_j_jgjTUPWZ<PW`'{'SbikPW_vPW^@rBZ<NnQ}|�~�l@rBN@PMQzPWZ�S,_����M�.�B�k�

���



�<�

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

��������������� ���213��� � �:y��<�:f �����?9��[4���6U]<�:�?H?��HQ@�1���� Jp9A��S���@���C3�RLPE<�I9rH�9<J�F�;��RE<L
1�9A�?C �����?9���HB�D;=�D7*@B�DC HBE��3�.7*�DH«L ��E�J @�13������	
	���

�������3H��3��]<�)�U9<S�C E<@�13�:���������������
9<S�C � �!� ��"$#&%('*)��IH��3��]<�)��H\!,+M9A�?�<�:���:@�9<;x� �Ay<y��:9�We>.-
�[9<�=S����:�?���:@�9<;x���Ay<y���-
+\9A���<�:�
�:@29<;$�s�Ay<y���+.�/�21��«H ����9A���DHd7*E<�����DHBF�E�S�C @BEp1�����1 � 021�W3TQ1��=;��(@�13�«7:���.7:;��DHd9A���IE<@�13�:�
7:;G9<H�HB�DH2E<Lvk���
Z��k\@ �3021�48y�5 �ZS3E<�.Jp9<;���9<;=9z63���DH(9A���R9<;GHBEpF����DH��DS�@:�6�213�R7:;=9<H�H��=7:9<;
;=E�7:��H\E<L k�� 
 �=H2���:F�E<��@B�DCV1�����1�;G����1�@B�DC��

>Z9JG�D87jD<>zWm?��:D��4&	;,7*I�>mB O ?�DUB�ILK��`}�}4}�­���� ( ; O DU;���D O ~dB@G�DU`n9<;,MLK Qy9<;'=�B O ?¨�LM�BCDYBC;
O D<Q M�9UD*B@G�D*Q'?A>ZI�§ O DUD87jD8=�BZ�4DUB%E�DUD8=�B@G�D O DUQL>�G4? o�B Q'? >mB O ?¨�LM�B[?A;,= P O DUQ'?A9�BCD<Q ��`p� 'q#
>m`L=�B@G�DU>e? >n7j;,QLDJK > I�=�Q B@GJI�B ;
��>ZD O ��D<Q ?N=XQLD<DJP87/9;:�<>=�?@:vI�A�Q8� (-( |CB�DFE6GIH <
�;J�K L�MON~£QP�M&RSA�§�J�Ts¬������ ;��6RSKUKVRO¬������3�XWCP�A�LZY�T,[���R L�J\P�A!RU]\Y�[�T_^`P�A2^bac[�A2^&TdR¨��e2^fR [;Ag^I[
^&h�JO^I[
^`PiKiJ�A�J
T&§
jgL�J
A�M&R ^kjl[�mn^&h�JV��P�a Bz§�T,[;e�A�LoKpRe§�h2^Fq!�A�^&h�Jr[
^&h�J
Tnh�PiA�LCWCR ms^&h�JFjrt6J�T,JuP2^bK [2tvJ
T/T,JcL�MXh�R mw^IMFW;^&h�JFjuac[;e�K L¦��J�K [;A�§�^I[\^&h�J
Y�[;Y�e�K P�^fR [;Au[�m6T,PiY�R LxK jOJ���[�K ��RSA�§g�vy{z|Y�[�MI^&e�K}P2^IJcL�~FjUª�T,PiA�a�JcM`a
h�RSA�R�JF^�PiKSqbN�¬�����¬��
PiA�L�a�K [�M`J
K j�KpRUA�B&JcL�^I[!M`^`P
Td~�e�T,MI^Z§�PiK P �iR JcM3L;R}M`ac[
��J
T,J�L�RSAg^&h�J�RSA2m�T,P
T,J�L�~�PiA�L!t3R ^&h
© � !uW�a�P�KUKpRUA�§gm*[�T�MFe�~�MI^`P�A2^fR�P�KxT,JF��R}M&R}[;A�Mb[
m�^&h�Jg]r[�L�J
K MrN`y6RUKUKVR�W � PiK ��P�^fR�� £vP�MXRUA�§�J
T
¬����;���Fq
� RSA�a�Jgh�Re§;h�KUe�]ORSA�[�MXR ^dj�Wx[;~�M`a
e�T_JcL A e�P�M@P
T,Mr]rP�j\P�K M`[�Y
T_[���R}L�JOP�T,J
K J���P�A2^�m�T,P�aF^fR}[;A
[�m�^&h�J�~�K}P�aEBoh�[;K J�]rP�M`M�L�J
A�M&R ^kj�Lxe�J�^I[ §;T,[�t{^&h�~Fj�P�aca
T_J�^fR [;AiW6P�]�e�a
h�~�JF^�^IJ
T
B
A�[�t�K J�L3§�J�[�m�^&h�J�RUT�MFY�P�acJ�L�J�A�MXR ^dj�PiA�L�J���[�KUe2^fR ��J�Y
T_[;Y�J�T_^fR}J�M�R}M�A�JcJcL�J�L�^I[
e�A�L�J
T,MI^`P�A�LZP�A�L A e�P�A2^fR mwjg^&h�J�J���[;Kpe2^fR}[;Al[
m�P�a�a
T_J�^fRSA�§�~�K P�a B!h�[�K JcM t3R ^&h�ac[�MF]OR}a
^fRS]$J�q



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

©�^bR M3RUA2^IJ
T,J�M`^fRUA�§l^I[�A�[�^IJr^&h�P2^6^&h�Jrm�TwP�a�^fR [;AO[�m6h�R §;h+* �"!�RSAlh�P
T_L,*.-.TwPFj\M@P�]\Y�K JcM
R}MlP�KU]$[�MI^gac[�A�M`^`P�A2^�N Pi~�[;e2^r¬��0/���L�[�t$AZ^I[ 7 � � 8': / =n?.A C@D 8GF H 8': RUAZ^&h�J ¬
( M�&21IªCz�[�~�M@J�T_��P2^fR}[;A\P�A�L�[
��J
Ts^&h�JuJ�A2^fRST,JgT,PiA�§�Ju[�m3*.-.TwPFj !>e��
JcM�M P�]\Y�K JcL�~�j
L�JcJ
YgPiA�L�MXh�PiKpK [�t MXe�T_��J�j�MuNdM@J�J[ª;R §Cq�4xq ����q5 M�P�KUT,JcP�L�j�L;R M@a�e�M@M`JcL�RSA�^&h�J © A2^&T_[�Lxe�aF^fR}[;AiW\MFY�Jca�^&T_[�M`ac[;Y�R a T_JcL�MXh�R mw^IM�m*[�Tg^&h�J
M@[;e�T_acJ�M6L�J�^IJcaF^IJcLlP2^(^&h�Ju~
TkRe§;h2^IJ�T
*6-.TwP�j !>e��
JcM N P�M�RUA3^&h�J ��������� ������ � M P�]\Y�K J2�
a�P�AZ~�Jl[;~2^`P�RUA�JcL�t3R ^&hZ�2��] a�K}P�M@Mr^IJ�K J�M@a�[;Y�J�Mcq ( [�MI^�[�m�^&h�J,*(�"! 7 : � � [;~87�J�a�^IM
m�T,[;] e�K ^&TwP * L�JcJ�Y 7/9;:�<>=�?@:�P�A�L9* (-( - B\DFE6G�H <oMFe�T ��J�j�M�N J�q §Cq-&:1IªCz�W &21Iª � �
h�P���J '�: ;�< PiA�L ^&h�J�T,JFm*[iT_J P
T_J�A�[�^�P�aca�JcM`MXRU~�K J�^I[ [�Y2^fR}a�P�KgMXY�J�a�^&T_[�M@a�[;YFj�q= h�J�T_JcL�MXh�R mw^�[�m�[;~87�Jca�^IM�t3R ^&h>;�< 7 � ' 7 � ;�)�ac[;e�K L ~�J L�J�^IJ�T ]ORSA�JcL�^&h�T,[;e�§;h
Y�h�[�^I[;]$J�^&TdR a�T,J�L�MFh�R mw^IM\^IJ�a
h�A�R A e�J�M�W�[;A�^&h�Jo~�P�M&R}M\[�mI§�[�[�L A e�PiKVR ^kj�[;Y2^fR}acPiKsPiA�L
A�J�P
T?-CRSA2m�T,P
T,J�L LiP2^`P P�A�L�^&h�J|a�[;]\Y�P�TdR}M`[;A�[�m�^&h�J|[;~�M`J
T ��JcL �
� 1 ^I[ §�PiK P ��j
PiA�L 5 y{z ^IJ
]�Y�K}P2^IJcM�q = h�R M�R}M�P�K M`[�m*J�P�M&RS~�K J�t3R ^&h ����] a
K P�M`M�^IJ�K J�M@a�[;Y�J�Mcq
� Y�J�a�^&T,[�M@a�[;Y�R}a�PiA�L�Y�h�[�^I[;]$J�^&TdR a T_JcL�MXh�R mw^IM�[�mrmkP�RSA2^IJ�TrM`[;e�T,a�JcMoN ' 7 :@;�)���]�e�MI^
PFt�P�R ^3A�J8��^2§�J
A�J
T,P�^fR [;AOmkP�a�RSKVR ^fR}J�M$KVRCB&J�^&h�J+4�� * ­���]n§�T,[;e�A�L�~�P�M@J�Ll^IJ
K J�M@a�[;Y�J�M3PiA�L
z{y � = qO©�A ^&h�J�]rJcPiAA-�^fRS]$J�WxT,J�L�MFh�R mw^QJ�M`^fRU]�P2^IJcM�~�P�M`JcL�[;A$PiK ^IJ
TdA�P�^fR ��J PiY�Y�T,[�P�a�h�JcM
N J�q,§ ~�j!L�J�^IJ�a�^fRSA�§�PiA�L�R}L�J�A2^fR mwj�RUA�§ZJ�]�R M@M&R}[;A!m*J�P2^&e�T,J�MlRUA!^&h�JB*.-.T,P�j!MFY�Jca�^&Tde�]u�
P
T,JlA�JcJ�L�JcL.q

© A�^&h�J�m*[�KUK [�t3RSA�§8©�t3RUKUK�L�J�M@a�TdRS~�J�^&h�J�]rP�RUA�J ��[�T_^IM�]rP�L�J�RSA�^&h�J!m�T,Pi]$JFtv[�T B�[�m
^&h�J ������������� �� � MXe�T_��J�jO^I[gJ�M`^fRU]�P2^IJu^&h�J�T,J�L�MFh�R mw^IM P�A�L�L�J�TdR ��Jr^&h�J�RSA2^&TkRSA�M&R}a�*.-
TwP�j�Y�T,[;Y�J
T_^fR JcMlN`KUe�]ORSA�[�M&R ^kj�P�A�L�ac[;Kpe�]\A!L�J
A�M&R ^kj
�r[�m3h�Re§�hC*(�"!�M`[;e�T,a�JcM�q ( [�T,J
MFY�Jca�R �;acPiKpK j� !^&h�J�MXY�J�a�^&T,[�M@a�[;Y�R}ao[;~�M`J
T_��P2^fR}[�A�Mg[�m3^&h�JD*.-.TwPFj ~�TdR §;h2^IJcMI^gM`[;e�T,a�JcM
N � J�a�^FqE4xq ���FWiA�J�P
T?-CRSA2m�T,P
T,J�Lrm*[;KpK [�tF-.e�Y�[
m�'�-C~�PiA�L�e�A�L�J�^IJcaF^IJcLu[;~87�J�a�^IM�N � J�a�^FqE4xq ¬��
PiA�L P�K ^IJ�T A�P2^fR ��J�P�Y�Y�T,[�P�a
h�J�M�L�J���J�K [;Y�JcL ^I[ L�J�TdR ��J T,J�L�MFh�R mw^IM!m*[�TrmkP�RSA2^�M`[;e�T,a�JcM
N � J�a�^Fq�4xqG4���q
HJI8K LNMPO6QSR
T�UWV
QXUYM+Z8Q[Q3\^]FV
V
Z^_`QX]2R�Z^UbacUWdfe+Z8gYeihkjYl Z8amR�enO

o6p.q.q3rts6uSv6w6w x
y.z V�]t{|M+\^O
} [�T�PiKpKC^&h�JlM@[�e�T,acJ�MgRSA�^&h�JB~��������
�����������)����M@P�]\Y�K JltvJ�h�P���Jla�[;]\Y�e2^IJ�LZ^&h�J
*.-.TwPFj$^I[O[;Y2^fR a�P�K)��eA��TwP2^fR}[Cq = h�J�*.-CTwP�j���eA�\R}M/^&h�P�^{T,J�Y�[�T_^IJ�L!RSA = P�~�K J���qG�xq = h�J� ~�P�A�L��>eA�gR M{a�[;]�Y�e2^IJcL�~Fjuac[�A2��J
T_^fRUAE� � ]rP#�;A�R ^&e�L�JcMbRSA2^I[\MFY�Jca�R ��aN�>eA�
JcM{PiA�L
^&h�J
A�]\e�K ^fRSY�K j�RUAE��~�j�^&h�Jrt3R}L�^&h\[�m(^&h�J � �>K ^IJ
T q2� Jge�M@J�L��#�:���0�F�����%�¡ ,¢£�)� 8�¤
J
T¥� a�] 8GF M 8':§¦¨ 8': P�A�Lª©�«��[� ;�;¡��� ¦¨ NM& [;]�~�Jca#¬ �)­®­�����q = h�J¯*6-.TwP�j ^I[
[;Y2^fR}acPiK0�>eA��T,P�^fR [�acPiA\^&h�e�M�~�Jrt�TdR ^�^IJ
A�°

±³² A �µ´+¶�·`�:� ±³² A ��¸.¹�� ) <��G ��E�¡º )ª» ¶®;��¼< �¾½
¿À�E�
= tvJ
A2^kjA-�J�R �;h2^u[;~87�JcaF^IM�RUA�^&h�JB~������������������������ M@Pi]�Y�K J�M@P�^fR M`mwj�^&h�J�M`J
K J�a�^fR [;A
a
TdR ^IJ
TkR}[;A!K [��xN�* �"!��ÂÁÃ��q = h�J�M@J�P
T_J�T_J
Y�[iT ^IJcL�RSA = Pi~�K J`4xq ��q= h�J�h�R �;h�K JF��J
K�[
m�*6-.TwP�j��>eA��ac[;e�Y�K JcL�t3R ^&h�^&h�J�K}P
TÄ��J�P
T_J�PoMFe�T ��J�j�JcL PiKpK [�t6J�L
e�M ^I[�M@J�K J�a�^ P|MXR ÅcP�~�K J MFe�~�M@P�]\Y�K J N ��48[;~87�J�a�^IMFW�P�~�[;e2^�Æ��0/ [�m!^&h�J�J
A2^fRUT,J
~������������������ h�RÇ�;hÈ* �"! Y�[;Y�e�K P�^fR [;A
��[�m![;~87�JcaF^IM�t3R ^&h�[;Y2^fR}acPiK�a�[;e�A2^IJ
TdY�P
T_^IM
~�J�^*t6J�J
A �ÊÉ ���|P�A�L �ÊÉ �®ËxWu^&h�e�M ~
TkRÇ�;h2^oJ
A�[�eE�;h m*[iT�T,J
KVR�P�~�K J MXY�J�a�^&T_[�M@a�[;Y�R}a
T,JcL�MXh�R mw^IM�P�A�L a�K}P�M@M&R ��a�P2^fR}[;A�Ml^I[ ~�J�[;~2^`P�RSA�J�L t3R ^&hÌ��T,[;e�A�L¡-.~�P�M`JcL ^IJ�K J�M@a�[;Y�J�Mcq



'��

�������	� (�

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

�������,+.-$/ ��0�13254�"
687 9 F.8':;:=<?>A@ � �	B�C�D 021�E FG�
�IHJH 
 K �	LIB#M F.8':;:=<?>A@ NPO�RQ 8':<;�S B#H �RTJB
0�H �RQ FbFUSRV 8GF
QE')(#W�QIQ#XIX X�
Y�#Q Z [\X)(�
]Q [^� 5 Q � � � �
QE')(#W�QIQ#X_� (�
`XIX X)(�
G' ��
G(IX a M5b ��

��cIX �I�d
G()' Q_

��e#f : - g :: - : /QE')(#W�QIQ#c_�Rh X�
G'�Q Z [iX�� 5 ' [j� 5 e_� � � � �
QE')(#W�Qd� 'Ic ��
]Q#e Z [\X��d
]Q [j� 5 Q�� � � � �
QE')(#W�Qd� '#W Q_
kWIW Z [\X��d
G' [j� 5 �RQ � � � �
QE')(#W�Qd� ')( ��

� ( Z [\X��d
`e [j� 5 (_� � � � �
QE')(#W�QIQE'��#h ��
`eIX Z [iX)' 5 Q [j� 5 e)( � � � �
QE')(#W�QIQ#e�Q ��
kW�X X)(�
`c ��
`X_� � � � �
QE')(#W�QIQd�RQ �d
`X�� XIX�
Y� ��
]QIQ � � � �
QE')(#W�Qd�I� � �d
kW�e X)(�
Y� ��
Y�#' l b N X�m Q_
`cIn_� �I�d
G()( ��
G()(#f : - g :: - ¤=:QE')(#W�Qd��e�� ��
Y�oc X)(�
`e ��
]QE( l b N X ��
`nIX�� �I�d
Y�on prq S L q H 

QE')(#W�Qd�I�I�Rh (�
`eIc Z [iX)' 5 ( [�X 5 �RQ � � � �
QE')(#W�Qd��X)( W$
G')( X)(�

� ��
G')( l b N � ��

� ')( �I�d
kW�X e�
`e)(#f F.: - g=s; - : /QE(_��X�QIQE(Ie�h ��
Y�#' Z [iX�� 5 e [j� 5 �oX � � � �
QE(_��X�QIQ#e)' ��
Y�$W Z [\X�� [j� 5 ��n � � � �
QE(_��X�QIQIQ#e n�
`XIn XIX�
]Q ��

� ( l b N X Q_
`eIn�Q �I�d

��e 4 Q 5 ��e
QE(_��X�QIQE(_�Rh ��
`X�Q Z [iX�� 5 e [j� 5 (�� � � � �
QE(_��X�QIQ��#' h ��
`c�� Z [iX)' 5 Q [j� 5 W�Q � � � �
QE(_��X�Qd�I��e X�
]Qd� X)(�
`c ��
`XIn a M5b Q_
`n_�?�#t �#(�
`n#W prq S L q H 

XIeIc�QIQIQoW�'�h X�
]Q#e Z [iX�� 5 e [j� 5 '#W � � � �
XIeIc�QIQIQ#XIc h (�
G'Ie Z [iX)' 5 � [�X 5 Qd� � � � �
XIeIc�QIQIQIQ#X �?�d
G()' X_��
`c ��
G()( l b N � Q_
`n)'�Q �I�d
`eIe Q_
G'��$f : - F ¤: - + :XIeIc�QIQIQoW�X �d
]QE' X)(�
]Q ��
`XIX a M5b ��
G(InIc t �#'�
G(#W 'Ic�
G(#fvu=u - u;^¤ - g� 'In�QIQIQ#eIX �d
Y�oc X)(�
G( ��
G(Ic l b N X ��
G'IeIn �I�d
`n�Q XIe�
G(#f ;b; - u: s.- :'�Q#c�QIQIQIQd� �d
`c#W X)(�
`c ��
`e#W l b N X m ��
]Q��oc �I�d
Y�#Q 4 � 5 �?�
'�Q#c�QIQIQ#e#W '�
`XIc XIX�
G( ��
]Q#e l b N � ��
]QoW�e �I�d
Y�I� 4 Q 5 '#W
'�Q#c�QIQIQd� ( �d
Y�oX X)(�
`X ��
G(�� l b N X ��
`XIe_� �I�d
G')' X�
G'IX#f ; - g=sF - : g'�Q#c�QIQIQE(Ic '�

��c XIX�
Y� ��
]Q#c l b N � m Q_
`n_��n �I�d

�.W 4 Q 5 n)(

Fw�
�IHJHJx	y S ��zJx	L q �IH{x q � �����
� ��
`X�
|hv} L p T S ��H~H=���
� S z=��7���LITw���o��� q 7�LI��H=�RTJ����zJx	L q HUC'H=�R�
} � S z 
2(�
`X E@- m FG�
�IHJH�x	y S ��zJx	L q z=� q zJ��zJx	�I�2- t TJ��7rH��rx	��z�z=� q zJ��zJx	�I�I�����IH=��7)L q �3HJx q B#�	�
�'�Ix q z��
x q � 


= h�R MOh�P�M3^I[Z~�J\ac[;]�Y�P
T_JcL�t3R ^&hl^&h�J�­![;e2^ [
mt4_��R L�J
A2^fR �;acP�^fR [;A�M�RUAg^&h�J��21 } z�W��� 5 �)4 PiA�L���� M@Pi]�Y�K J�M�NIRSA�a
Kpe�L;RSAE� 4 Y�h�[�^I[;]$J�^&TkR}a T_JcL�MXh�R mw^�[�m�mkP�RSA2^�[�Y2^fR}a�P�K
M@[;e�T_acJ�MuRUA\^&h�J�����M@P�]\Y�K J��CM`JcJ � JcaF^Fq
4;q 4xq ���Fq= h�J![;~�M@J�T_��P2^fR}[;A�MOt6J�T,J�Y�J
T_m*[�Td]rJ�L t3R ^&h } ! � � ��P2^u^&h�J��v� = PiA�L�L�JF^`P�RUK M�P
T,J
��R ��J�A�RSA � JcaF^Fq���qG4xq = h�JZR}L�J�A2^fR ��a�P2^fR}[;A ~�T,J�P0¬�L�[2t�AZ[�m3^&h�JcM`J�M@[�e�T,acJ�M!R}M��xe�R ^IJ
��P
TdR JcL P�A�L�R MC��R ��J
A RSA = Pi~�K J94;q �0° Ë [�~87IJ�a�^IM�P
T_J�a
K P�M`M&R ��JcL P�M = j�Y�J � 5 y{z
N 5 y{z����XW���P�M = j�Y�J`� 5 y{z8N 5 y{z2��� PiA�L�4!P�M��>]�R M@M&R}[;A��iRSA�J+��PiK P��iR JcM�N��5�iyQ�Fq} [�T ^&h�JOR}L�J�A2^fR ��JcLl[;~87�JcaF^IM�W>T,J�M`^ -im�T,Pi]$J�a�[;KUe�]�AuL�J
A�M&R ^fR JcM�PiA�L�e�A�P�~�M@[�Td~�JcLB�)->�2�
¬&J*� KUe�]ORSA�[�MXR ^fR}JcM{h�P���J$~�JcJ�A�L�J
TdR ��JcL.q{������^&h�J�M@[;e�T_acJ�M�h�P���J3RSA2^&TkRSA�M&R}a�h�P
T_L`*6-.TwP�j
KUe�]ORSA�[�M&R ^kj3� F.8':;: 7 Á �)� ;b; J
T¥��M 8': W(R q�J�qORUA�^&h�J 2 e�P�M@P
TbT_JA��RU]rJ�q��s[�]\~�RUA�RSAE��^&h�J[;Y2^fR}acPiK.P�A�L�*.-.T,P�j�RSA2m*[�T ]rP2^fR}[;AiW�[;A�J�^&h�RST_L�[�m�^&h�J!R}L�J�A2^fR ��JcLoM@[;e�T_acJ�MgN 4 5 y{z:�
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PiA�L �)�5��ynMf��acPiA ~�J�a�K}P�M@M&R ��JcL P�M 3 a
K P�M`MXR an4 = j�Y�J�� 2 e�P�M P�T,MFW�~�P�M@J�L [�AZ^&h�J
Pi~�M`J
A�a�J�[�m\~
T_[�P�L [;Y2^fR}acPiK�KpRUA�JcM!PiA�L£*.-.T,P�j�[;~�M`a
e�T,P�^fR [;A RSA�J �
acJ�M@M�^&h�P�A �2� FbF
a
] 8GF q 5 K M`[�Y�T,JcM`J
A2^ RUAu^&h�R}M{M P�]\Y�K J\R}M�P�AOPi~�M`[�T ~�JcL #w� 5 y{z�W�^&h�e�M{a
K}P�M`MXR �;J�L�P�M
PiA *.-.T,P�j = j�Y�J+� 2�� !�q= h�J�M@J T_JcMXe�K ^IM�MI^&T,[;AE�;K j ac[;A)�>T ] ^&h�P2^�MFY�JcaF^&T,[�M`ac[;Y�R a�m*[;KUK [2tF-.e�Y [�m�h�R �;hf* �"!
M@J�K JcaF^IJcL�RSA K}P
TÄ��J P
T_J�P�MFe�T ��J�j�M Y�T,[
��R}L�J P�A J��la�R}J
A2^ ]rJF^&h�[�L�^I[ �>A�L h�RÇ�;hA-
KUe�]ORSA�[�M&R ^kjcWlA�P
TdT,[�tF-.KpRUA�J [;~87�J�a�^IM!°�^&h�J�Y�Pie�a�R ^kj [�m = j�Y�J � 2v� ! P�]$[;AE� ^&h�J
R}L�J
A2^fR �;J�L M`[;e�T,a�JcM�RSA�L�J�J
Y�*6-.TwP�j�MFe�T ��J�j�M�]�R �;h2^�^&h�J�T,JFm*[iT_J ~�J Y�P
T ^&K j�Lxe�Jo^I[
P�M@J�K J�a�^fR}[�AlJ���JcaF^Fq
= h�J�T,JcL�MXh�R mw^�L;R M`^&TkRS~�e2^fR}[�A![
m6^&h�J!R}L�J�A2^fR ��JcL�~������������������ h�RÇ��h * �"! MFY�P�A�M$^&h�J
TwP�AE��J Å 7 �xq����f��qk�;q ����R}L�J�A�acJcMZ^&h�P�^ h�RÇ�;h * �6! M`[;e�T,a�JcM KpR J P2^�� Á �|h�P2��J
~�JcJ�A�P�KUT_J�P�L�j TwP�R}M`JcL [;A�^&h�J ~�P�M&R}Mg[�mOY�h�[�^I[�]rJF^&TdR}a�LiP2^`P NdM@J�J�J�q �Cq 5 K J ��P�A�L�J
T
J�^�P�K�qi�����;�_�
	lP�RUA�R}J
TkR�W��(h�1 = h�J�MXR Mf�Fq 
}^ h�P�M ~�JcJ�A Y�T,[;Y�[�M@J�L�^&h�P2^Z^&h�J�M@J
[;~87�Jca�^IMnt6[;e�K L�h�J�KUYr^I[gT_JcLxe�a�J3^&h�J3L;R M PE�;T,J�J
]$J
A2^�~�J�^*t6J�J
A�^&h�J [�~�M@J�T_��JcL�T,J�L�MFh�R mw^
L;R}MI^&TdRS~�e2^fR [;A N@]rP�RUA�K j�tvJ�RÇ��h2^IJcL ~�j�^&h�J�~�TdR �;h2^IJcMI^\M@[;e�T_acJ�Mf�gP�A�L�^&h�P�^�Y�T,J�L;R}a�^IJ�L
~�j 5 y{z�M`j�A2^&h�J�MXR MZ]$[�L�J�K M�q �/[�t6J���J�T W3M`[ mkP
T$[;A�K j�m*[�TrP h�PiA�L�m�e�K/[�mu[;~87�J�a�^IM
h�P���J ~�J�J
A Y�e�~�KpR MFh�J�L [;Y2^fR}acPiK/[�T�A�J�P�TÀ-CRUA2m�TwP
T_JcL MFY�JcaF^&TwP N M`JcJ�J�qG�Cq�y/P�A�Lxh�RvJF^
PiKSq|�����®Ë�� ��RSKpK [�^�^!J�^�PiKSq������®4���q = h�J�M@J T,J�MFe�K ^IM�^&h�J
T,JFm*[�T,J�WOa�[;A�M`^fR ^&e2^IJ ^&h�J
� ?�� G ��� D��FG ? H � �&H ��� � �>? H2H���H���D ?�:�� G : G ��� G � � :�������������<�� � � :�< G �c:! "� � D!G 9;: G 9#����9
$&%(' � H�) ? �&D �+* G 9;: G,�&H <-� G � G.)�G�D :/������<�� � � :�< G0� ?@: �FG � H < H��gG 9 D�H � G � � :������ � :!�w< G
� H � ) � : G � H <!1 ��� D : G32 754 q

HJI76 8kO3]FT#9JZ and T�]FT�O;: U=<nV
O3T?>F]2R�Z8UYanV UYd d ]tZ8a�R UYMNR�Z8QX]t\
V�UA@nT�QXO3V Z a o6p2q6q3rts6uÊv3w6w

5 KUK ~�e2^ ^ktv[ [�m8^&h�J T,J
]rP�RSA�RSAE� M`[;e�T,a�JcM t3R ^&h h�R �;h * �"! P�A�L t3R ^&h�[�e2^
MFY�Jca�^&T_[�M`ac[;Y�R a�T,J�L�MFh�R mw^�RSA ^&h�J ~��������
���������|�����8M@Pi]�Y�K J P
T,J�e�A�L�J�^IJ�a�^IJcL RSA
^&h�J � -.~�P�A�L�N M`JcJ = Pi~�q�4xq ����q = h�JcM`Jg[;~87�J�a�^IM�P�T,JlPE��P�RSAl��J
T j�a
h�P�KUK J
AE��RUAE��^I[�~�J
m*[;KUK [2tvJcL¡-.e�Y t3R ^&h3^&h�Jb[�Y2^fR}a�P�K�MXY�J�a�^&T_[��;TwP�Y�h�M6P2^�^`P�a�h�JcLu^I[g�2��]�a�K}P�M@MQ^IJ�K J�M@a�[;Y�J�M�W
~�J�RUAE�l~�[�^&h���J
T j$mkP�RSA2^{N7B 7 Á§;¡ i�/PiA�L�MFY�T,JcP�L\[���J
T�K P
T¥��J3P
T,JcP�[�m.^&h�J�M ¬FjcWC]rP�¬�RSAE�
e�A2m*J�P�MXRU~�K J�PiA2j\L�JcJ�YgJ&��Y�[�MXe�T,J�M�t�R ^&h�]�e�K ^fR � [;~87�JcaF^�RUA�M`^&Tde�]rJ�A2^IMcq
= h�J�^&T,J�A�L [�mN��A�L;RUAE��T_JcL�L�J
T$M`[;e�T,a�JcM!Pi]$[;AE� e�A�R}L�J�A2^fR ��JcL [;~87�J�a�^IM�P�^\mkP�RUA2^IJ
T
[;Y2^fR}acPiK �>eA�
JcMFW�P�M�tvJ
KpK�P�Ms^&h�J3RUA�a
T_J�P�MXRUAE�$m�TwP�a�^fR [;A [�m�� � !3MFW�P�T,J6t6J
KpK�L�[�a
e�]$J
A2^IJ�L
T,JcMXe�K ^IM\[;~2^`P�RSA�JcL ~�j���P�TdR}[�e�M *3� TwP�j�MFe�T ��J�j�M�NC	lP�RSA�R}J�TdR J�^OP�K�q�������� � 5 K J ��P�A�L�J
T
J�^$PiKSq`���������Fq = h�R M\]$[�^fR ��P2^IJcM$^&h�Jla
h�[�R acJg[�m�^&h�J�A�JcP
T�RSA2m�T,P
T,J�L�P�M$^&h�J�A�P2^&e�TwP�K
~�PiA�L�^I[!acP
T T j�[�e2^ P\m*[;KpK [�tD�fe�Y\M`^&e�L�j�[�m{h�RÇ�;h * �"! M`[;e�T,a�JcM�q= h�J�T,J�m*[�T_J�W�t6JZM`^`P�T_^IJcL�P Y�RSK [�^�MI^&e�L�j RSA�^&h�J�EGF�~�PiA�L M@J�K JcaF^fRSAE� P T,J�M`^&TkR}aF^IJcL
N ��� [�~87IJ�a�^IM �FW�~�e2^ ]rJcPiA�RUAE��m�e�KSW�M P�]�Y�K J [�m ~��������
��������� h�RÇ�;h * �6! M`[;e�T,a�JcM
e�A�L�J�^IJcaF^IJcL�RSA�^&h�Ju[;Y2^fR}acPiKx~�P�A�L�L�[�t$A�^I[g^&h�JgKpRU]�R ^�[
m/[�e�TQRS]rP#��JcM�q = h�J�L�JF^`P�RUK M
[;A�^&h�J!LiP�^`P�P�a��xe�R MXR ^fR}[;AiWQPiA�P�K j�M&R}M�P�A�L T,J�Lxe�a�^fR}[�A�[�mb^&h�J5EGFn��J
K L�M�h�P2��J�~�JcJ�A
PiKpT,J�P�L�j�Y
T_JcM`J
A2^IJcL�RUA � Jca�^Fq���q ��qG4xq
� J M`J�P
T_a
h�J�L�RUA�^&h�JHEGF�a�P2^`PiK [���m*[�Tl[;~87�J�a�^IM�a�K [�M`J
T�^&h�PiAj�JI I�^I[�^&h�J *3� TwP�j
Y�[�M&R ^fR [;Ar��m*[iT�^&h�J�R}L�J�A2^fR ��a�P2^fR}[;A�[�m�^&h�J�RSA2m�TwP�T,JcLZac[;e�A2^IJ�T Y�P
T ^IM�t6J�]�P�L�J�e�M@J�[�m
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^&h�J�7/9;:�<>=�?@:\Y�[�M&R ^fR [;A�PiK�P�a�a
e�TwP�a�j�N*t$h�J�A\P���P�RSK Pi~�K J2��P�A�Ll^&h�J�*.-.T,P�jO^I[�RSA2m�T,P
T,J�L
P�M`M@[�a�R}P�^fR [;A�t�P�M�]�P�L�J!m*[;KpK [�t3RSAE��^&h�JoY
T_[�a�JcLxe�T_J�L�JcM`a
TkRS~�J�L RUA � JcaF^Fq���qG�xq������
�����[�������d�4���A�R�b�4���,�b�R���4�����A�R�b� � �¢¡��b���_�	£���¡¤�1���_¥§¦§�_���&¦��_�x¨N��� �ª©/�_� «¬¥��®­ EGFN¯°�A±�²
���b¦��;³"�¢�����´¦��R�b¡µ��©R¶b�b�=� q= h�J�~�TdRÇ��h2^lA�J�P
T�� RSA2m�T,P
T,J�L�ac[;e�A2^IJ�T Y�P
T ^IM�h�P2��J![;Y2^fR a�P�K�^I[ A�J�P
T�� RSA2m�T,P
T,J�L�ac[;K [�T,M
ac[;A�M&R}L�J�TwP�~�K j�T_JcL�L�J�T�^&h�P�A�^&h�J ��J
K L Y�[;Y�e�K P�^fR [;A�P�A�LZPiKpK�[
m�^&h�J�] P�T,J�a
K P�M`MXR �;J�L
P�M ����^&T,J�]rJ�K j � J�L !�~87�JcaF^IMrN � � ! M�W�t�R ^&h B¸· E Á><���q{y6R ��J
AO^&h�J � � !8MXe�T_mkP�acJ
L�J
A�M&R ^kj�J&��Y�JcaF^IJcL P2^�^&h�J�M@J�]rPE�;A�R ^&e�L�J�K J���J�K M�N 7 ��[;~87�J�a�^�Y�J�T M��xe�P�T,J�P
T_a
]ORSAiW
M@J�J 1�P�L�L;R>J�^�PiKSq,������� � � [�a
h�JlJF^uP�K�q,���������FWnR ^\R M�T,J�]�P�T ¬XP�~�K J�^&h�P�^3t6Jlm*[;e�A�L
^&h�J
] A�J�P�T K j!e�~�RY�xe�R ^I[;e�MrRSA�^&h�JlT,J
K P�^fR ��J
K jgMX]�P�KUK0*.-CTwP�j�J
T T_[�T{~�[A�
JcM�q= h�J B¹·/E ac[;K [iT�L;R}MI^&TdRU~�e2^fR}[;A�[�m�P�KUK�[�m>^&h�J)º4»�� �g7 L�J�^IJ�a�^fR [;A�M�t3R ^&h,EGFN¼>;��®�¼<
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