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

/10

2�35476&8:9<;.=?>A@CB&>ADE6 0GFHFAF

IKJML&N >HOP>

9QB /�R OTSAS NEU S5=VS L&N 2)47WEB&@CS 0 =7X

Y(Z$[M\^]_9 J ]`[a;_Z$bdc J ]_\^egf F \ F fg9 J F J,h%J ]

F 6Gi�4j3HS5OP47@kXlB�@Cm�@C@ R N 61S^=7X.S L�N 3 Non B&OC3 N R N 61SA>pXl=?3^S L&N

q NEr 3 NEN =7XtsG47>HS N 3p=7Xt9uWoO N 6&W N

OC6

\�= R i&B�S N 3%9QWoO N 6&W N

v?476dB�473 0xw7y?y?z

I ;`;`[MZ,{�]`q}|

;t3A=7X N >A>A=73g2 N 3H6�476 U =~\�\�=?@��=76�Z�>H=?3AOC=&� JML&N >AOP> I%U�� OP>A=73

;t3A=7X N >A>A=73�sGOCW L 4Ve%=7Xl3HO�� JML�N >AOC>p[ N 4 U&N 3

;t3A=7X N >A>A=73�sGOCW L 4 N @.� N 6&6 N 3�S��)e N 4 U =7X�q N i�473�S R N 61S



���k�����E�u���

�����������~���d���(�������1�� ¡���d���¡¢$�1���£�£¤�¥d 5��¦§�¨�©���u����ªu¥d�£�« ¡��¥d�£���(ª7¬ 5�¨®°¯u¥1�£�¡¤

± ¦§¤�¥d�£���k���d�p����¤�®°�²�d� ± �´³�¤��E�_�gµC¤��¨®���g���1�¨®°����¬M�£�M���%� ± �¡¤�¬?�d��¬%�7 ¡ ¡¥1¤�¤����d 5��¶²���
¤��� 5���j�M¬�����¤��¡¢����1�¸·��¨®$¯Q¥1�£�¡¤M¹.®$�¡¤�³����u 5¬»º`����¯��¨�u�£�g¼k����®¾½  5�¡¤�¿�ÀÂÁ
�u����¤��� 5��¤��1���
�Ã���£�����1¬�¦§�d 5¤������£�%¦§�~�£��µP���Ä��¤��$�1�¡µP�� 5�������u� ± ¥d�§�1�¡¤H��ªu¦§�§¦���¦§���¡¢1��¦§®°¦§�T��¤`�£�Ã���d�¨�£�%�5Å7Æ
¯u���¨¦��£���}ª7¬����1�gÇ?�§��®¸®$�¡¤`���d�»·��?�1�Mº`�����´��¤H®°�¡¶
���:¤����£¯&�¨�d�£�$�£�»��¥d ��x�È���1¤������¡¢²���1�¸�� ¡���1��®¸¦§ ° 5�¨®°®g¥d�d¦��É¬~�u���p�£����¤��£���G�V�£�¡�

��µ&¤����£����¤� H�¸¯d¤��oÊ��� 5�����£�¡�¡Ë?¦§�1³,�£�g¥d�d�1�¡¤��������d�$����¤�®�ª&���d� ± ¦���¤.���1¤��¨¥1³¨�Ã 5¤�������¦��¨�Ã��µ
�d¦�³¨�d�§¬Ã���1�¡��¤��¡��¦§ ¡���Ì���d�V³����1�¡¤H���§¦�Í¡���~®$�7�d���§�¡¶�Ç7�����d¦§µC��¤���Î¡ÏlÐ$Ñ�Ò�Ð� 5¤������£���:�¸®$�?�1���
�£�«�5Å7¯Q�§��¦§�Ó���1�Ô¯d¤���¯u��³¨����¦��¨�Õª&���d� ± ¦§��¤��¸��µ���¥d H� �´��¤�®¸�È¦§�Ó 5�¨®°¯u¥1�£�¡¤V�1�¡�É�´��¤�Ë
��� ± ¦�¤��¨�u®$���Â����¶Ì¼_�1��¦�¤´®°�7�1���Q®°��Ë����t¥d�£����µ)���1��ÖM�¡¤�®°�� �ËÂÆÉ×» ¡ÖM���d�1¤H¦§ �Ë°ªQ¦��¨����³¨¦§ ¡���
®$�?�1���)��µ
¯d¤���¯u��³¨����¦��¨��������¯d¯u�T¦����È�£�}�d¦�³¨¦������)��¬7�£�£��®¸�¡¶`ØÙ¦§� Ê����d������®�Î¡ÏlÐ�Ñ�Ò�Ð_���u�»�
�£¯u����¦§���k¯&�¡¤��£¯&�� 5��¦ ± �g�£�}���d¦§��®$�7�d���Ú¢ ± ��¤�¬?¦§�1³Ã���1�$¦§�1µP�� 5��¦��¨�»¤����£��ªj¬»���1�g�� ¡���d�d¦§�1³
�´��¤H®°�¡Û´���¨¥1¤� 5�����d� �1���£��¦T�d����¦��¨�«³�¤��¨¥d¯u�¡¶Ü¼`�1���£�~®$�?�1���§�°�d� ± �»ª&�¡���Ó���1�����Ý�£�
�1���� 5¤�¦§ª���³����1�¡¤�¦T Ã���j�£�¡¤��1�¡��Æ��� ¡������ª����u� ± ¦���¤�¶GÞ������ ± �¡¤�¢Ä���1�¡¬ß��¤��È�§�� �Ë?¦§�1³:µP¤��¨®à�
���? ¡���§¦�Í¡���<áâ ¡��®$¯u¥u��Æ��� ¡�����EãÄ�d�¡������¤�Ë}¯��¡¤H�£¯&�� 5��¦ ± ��¶
ä:�^®°��Ë������d�� ¡�§��¦§®å���d���Ä 5�¡¤�����¦§�Ã¤������æÆl����¤��§�° 5�¨�d���£¤���¦§�j���¡¢7��¥d ������.ªQ���d�1�_¦§�d���

���d�~�1�¡�£�¡¤���³����1��¦��É¬V��µ.�1�¨�����¡¢��oç&�� 5�����1�%¯u¤���¯u��³¨����¦��¨�»��µ�����¤�®°�����d�V���7¥d�����1�¨¥d�§�
�1���°ª&�V¦�³¨�1��¤����«�_�1���Ý 5¤�������¦§�1³x®$�?�1���§�°µC��¤����d����¬?��¦§�¡¶Ý���Ý�£�¡�£��¦T�1³x¥1¯è�<�£���£��¦§�1³
��� ± ¦�¤��¨�u®$���Â�gµP��¤g���u¦§�%�j¬7¯������d����¦§�¡¢Ì���}�u� ± �V¦§�1���j��¦�éd���G��¤����������d���$�1�¡����µâ¥1¤����1�¡¤
�´��¤�Ë~¦§�~���1�Ã 5�¨®$¯u¥1�£�¡¤M����¤�®ê¤���������¤� ��G 5�¨®°®%¥u�d¦���¬�¶$¼`�d���£�°¦§�d ¡�§¥u�1�g� ± ��¦T�§��ªu¦§�§¦§��¬
��µ)¤������æÆl����¤��§���d�����?¢1�%³����1�¡¤����§¦�Í¡�������d��ª&���d� ± ¦���¤����T��¬g 5�¨®°¯u���¡�£�^�´��¤H®�®$�?�1���Ú¢?���d�
¯u�� �Ë��¡��ÆlªQ���£���Ó��¦§®%¥u�§����¦��¨�d�¡¶ß¼`�1�V®¸�EÊ���¤� 5�¨�Â�£¤�¦§ªu¥1��¦��¨�d�g��µ^���d¦§�����d����¦§�$¦§� ± �¨� ± ���
¯u��¤���®$�¡�£�¡¤H¦�Í¡����¢´���§³���¤�¦����d®°¦T Ã����¤�®¾®°�7�1���l¢.���«��¯&���d��¬x� ± ��¦T�§��ªu���È����¤�®à��¦§®g¥d�§�oÆ
��¦��¨�È¯u�� �Ëo��³��ÈáPªu���£�����¨�~ÇdÇ1ë²ì��¡�_���d�ÔÇdÇ?ë�¶îí�¯d¯)¶ïä:��¤�®ÃãH¢Q���d����¬?��¦§�Ä��µÌ�£���£�_¤�����¥d�����
���1�E�_¦§�1³�Ê�¥d�£��¦�éu ¡����¦§�¨�}�£�°�¨¥1¤_ ¡�§��¦T®È¢d���d�V��¥d³�³����£�£���Vµâ¥1��¥1¤��M�d¦§¤��� 5��¦��¨�d�¡¶

O



ð"ñ»òÔó�ô$òÔótõ

ö ÷oøÙù�ú¨û
ü´ý.þ7ù¨ÿlûÙø ö

� ����þ����)úÂûÙý.ø´ü �
w
	�� Y =73 R ;t3H=?i�4 r 4ÂS5OP=76 		�		�			�		�		�	�			�		�			�		�	�		�			 �
w
	 w [ N @â4jS NoU YÓ=?3A8 		�	�		�		�			�		�		�	�			�		�			�		�	�		�			 �

� �����.ú¨û���þ�� �

� � û)ú�� � �"!�ÿ#�Ùø ö"�
$ 	�� ;t3A=?i�4 r 4jS5OC=?6 			�	�		�		�			�		�		�	�			�		�			�		�	�		�			%�¨w

$ 	��&	'� J 473 r?N S I W n B&OP>HOCSAOP=?6 			�		�		�	�			�		�			�		�	�		�			%� $
$ 	��&	æw 9 N 6 U OC6 r 4~9uW�476 		�			�		�		�	�			�		�			�		�	�		�			%�)(
$ 	��&	*� F 6QX N WESAOP=?6:{ N WES5=73,+ F {�- 		�		�		�	�			�		�			�		�	�		�			%�)(

$ 	 w 9 N @TXÄ;t3 N > N 3 � 4jSAOP=?6 	�		�		�			�		�		�	�			�		�			�		�	�		�			%�)(
$ 	.� �°=?47@�/10^47> NEU:I W�S5OP=76&> 		�		�			�		�		�	�			�		�			�		�	�		�			%���

2 ÷3�4�657�"�8�uøkù)��ù¨ÿlûÙø ö:9
z
	�� \�B&3A3 N 61Sp>HS54jS N =7Xt9&9�2 	 I i&i 	 YÓ=?3 R 		�		�	�			�		�			�		�	�		�			%�);
z
	 w 2�354 R N=< =?3A8 	�			�	�		�		�			�		�		�	�			�		�			�		�	�		�			%�)>

? @A�"!Eù¨ÿ�øB�DC�E��"!�ý�5Úù�!���ø.üF�:øB�G57HD!oÿI! �
ö
(:	�� ]6J�i N 3HO R N 61S¡4j@ U&N >HO r 6 	�		�			�		�		�	�			�		�			�		�	�		�			 w
�
(:	 w ]t>HS¡4 / @POC> L OC6 r 4 / 47> N @POC6 N 		�			�		�		�	�			�		�			�		�	�		�			 wK�
(:	.� ;�473A4 R N S N 3 � 473AOP4jS5OC=?6&> 	�		�			�		�		�	�			�		�			�		�	�		�			 w&�

9 LÃûkø.þM5�ý�!�ÿlûÙø�!N��ø.üPO�ý�ù�ý.ú��Q�aû)ú�� ��2

� �SRÃ÷N@�ûT�tûT5lû���HVU�û)úXW
ÿ#�Ýý�57��ù¨ÿlûÙø ��Y

OCO



I 	�� < i&O 3 N X N 3 N 6�W N 	 U R @ 	�		�		�			�		�		�	�			�		�			�		�	�		�			Z�&>

� [X!�ÿÉøD�Óù)�B�4WÌÿ#�èýB57��ù�û)ú ?]\
0 	�� 9Qi N WoOTm�W R = U OTm�W�4jSAOP=?6�> 	�		�			�		�		�	�			�		�			�		�	�		�			Z(?y
0 	 w ]6J�i N 3HO N 6&W N�< OCS L 9�9�2Äf N S 	�			�		�		�	�			�		�			�		�	�		�			Z(&�
0 	.� \�B&3A3 N 61Sp>HS54jS N =7X´S L&N >AO R B&@P4jS5=?3=^ >�W�47i�4 / OP@COCS5O N > 		�		�			�		�	�		�			Z(&�
0 	 $ ;t3A=?iÙ=?> NEU 3H=14 U / R 4jiÔXl=?3^XlB&3HS L&N 3,O R i&@ N R N 61S¡4ÂS5OP=76 		�			�		�	�		�			Z( $

L W��"57�uþ7ù)�uü(þ?ûT�_�Ýý´ø.ÿÉþ&�Qù¨ÿ�ûÙøB! ?�2

OCOPO



`ba õ´ó ñdcfe a3gdhji ô�õ

� I / >�S53A47WESAOP=?6<@ N��?N @P>MXl3A= R b
OP@lk N 6&>HS54 RnmporqtsKu�qwv b�fx0^� y&��yz		�		�	�		�			 (
w J O R N >A@C=7S5> y S L 3A=?B r7L|{
} � <,L&N 3 N =?6 N >AW�4j6�=uWoWoB�3A>,OP6<=?6 N SAO R N >A@C=7S 	t			%��y
� \�3 N 4jS5OC6 r 4 / 47> N @POP6 N /�b I f OP6�X N WES5OC=?6&> �7N 3A>HB&>,S5O R N 	�			�		�	�		�			 w $
$ {_473 0 OC6 r 6dB R}/ N 3,=7XÄ>HB&>AW N i�SAO / @ N / F 6�X N W�S5OP=76&> �?N 3H>AB&>,S5O R N 	�		�	�		�			 wK>
z {_473 0 OC6 r B&i
/�@POP6�8~W�4ji�47WoOTS 0 /�b I f^ >,=?B�S r =?OC6 r >AWo476G3A4jS N 		�		�	�		�			Z�?y
( {_473 0 OC6 r B&i
/�@POP6�8~W�4ji�47WoOTS 0 / F 61S N 3A6 N S%OC6�X N W�S5OC=?6<354jS N 	�			�		�	�		�			Z�:�
� {_473 0 OC6 r B&i
/�@POP6�8~W�4ji�47WoOTS 0 /�b I f OC6�X N W�S5OP=76x3A4jS N 		�			�		�	�		�			Z�:�
; {_473 0 OP6<>AWo476&6&OC6 r >HS53A4jS NEr 0 / z7y&~ @P=uW�4j@ / Oâ4j> 		�		�			�		�	�		�			Z�1w
> {_473 0 OP6<>AWo476&6&OC6 r >HS53A4jS NEr 0 /_>Hi&@POTSM>AB&>HW N i�S5O / @ N 	�		�			�		�	�		�			Z�&�
��y {_473 0 OP6<>AWo476&6&OC6 r >HS53A4jS NEr 0 /�b
=uW�47@ / Oâ47> < OTS L X NoNEU / 47W¡8 	�		�	�		�			Z� $
�&� \^4 R i&B&>pf N S < =?3H8 J =7ik=?@C= r 0�v < i�O y $ y�		�	�			�		�			�		�	�		�			Z�&;

`ba õ´ó ñdcf�V���j�Eô$õ

� \�=?6�m U�N 6&W N OC6dS N 3 � 4j@P>^Xl=?3^SAO R N S5=VOP6QX N WESAOP=?6<OC6<S L&N b I f 	,	�		�	�		�			 w?w
w \�=?6�m U�N 6&W N OC6dS N 3 � 4j@P>^Xl=?3M3A4jS N =7X´OP6�X N WESAOP=?6:OC6<S L&N b I f 	�	�		�	�		�			 w?w
� 9Q@â4 R»R N 3 N i&O U&N R OPW$i�4j354 R N S N 3M> N SASAOP6 r > 	�	�			�		�			�		�	�		�			 w $
$ 9QO R B&@â4jSAOP=?6»i�473A4 R N S N 3M> N SHS5OC6 r > 	�		�		�	�			�		�			�		�	�		�			 w&�

O �



� � ò:ó i ñX� hj� ó a ñ�ò

I Wo= R i&BQS N 3 � OC3AB&>MOC>M4}i&3H= r 354 R S L 4jSMi&3H=?i�4 r 4jS N >MOCS5> N @TX /d0 OP6�k N WES5OC6 r OTS5>^= < 6<Wo= U&N OP61SA=
476&=jS L&N 3$i&3A= r 354 R =?3gm�@ N 	 I >$S L OC> L =?>HS$m&@ N OC>$> L 473 NoU 4 R =?6 r Xl3HO N 6 U >o�
WE=?@P@ N 4 r B N >o��4j6 U
=7S L&N 3�OC6 U O � O U B�47@C>o�)S L&N}� OC3AB&>�OC>�W�4j3A3AO NoU 47@C=?6 rd< OCS L OTS 	 Y L&N 6«S L&NÈL =7>HS$OC> N J N WEB�S NEU =73
� O Np<�NEU �ÙS L&N°� OC3AB&>pWo= U&N OP> N J N WoB�S NoU 47> <�N @P@.476 U m�6 U >g=7S L&N 3 L =7>HSpm�@ N > < OTS L OC6<S L&N 6 N=<
> 0 >�S N R|	`F 6xS L OP> < 4 0 �&S L�N°� OC3AB&>,OCSA> N @CX L 47>,6&= U OP3 N W�S,Wo=?61S53H=?@
= �?N 3%OTS5>Mi&3H=?i�4 r 4ÂS5OP=76 	
I Wo= R i&B�S N 3 < =?3 R �Ì=76ÝS L&N =7S L&N 3 L 476 U �
OC>$4Ô> N @CX�/£WE=?61S¡47OC6 NoU i�3A= r 3A4 R <,L =?> N R 47OP6

i&B&3Hik=7> N OP>ÈS5=Ói&3A=?i&4 r 4jS N +lWo=?i 0 OTS5> N @CX�- v < =73 y $ yr	 JML�N ^ L =?>�S�^tXl=?3�4 < =?3 R / N WE= R N >»476
OP6 U O � O U B�47@ R 47W L OC6 N 	 e%= <�NE�?N 3o�°B&6&@COP8 N 4 � OP3HB&>o��S L&Nj< =?3 R L 47>xW L =?OCW N = �7N 3 L = < OCS
i&3H=?i�4 r 4ÂS N >ÃS5=«=7S L&N 3È> 0 >�S N R >E�`S L =?B r7L OTS}>�S5OP@C@ U�N i N 6 U >V=?6 L 4 � OC6 r OCSA>�Wo= U&N:N J N WoB�S NoU
=?6<4È3 N R =jS N R 47W L OC6 N S L 3A=?B r7L >A= R N R N 476&> 	 9Q= R Nx< =73 R >^S¡478 N 4 U�� 4761S¡4 r7N =7X L B R 476�>
S5=ÝX�47WEOP@POTS¡4jS N i&3H=?i�4 r 4jS5OC=?6Ì�`S L 3H=?B r?L >AB&W L >AO R i&@ N S¡47>H8d>Ô47>V3 N 4 U OC6 rÓN / R 47OP@�=?3Vi&@â4 0 OP6 r
4 U = < 6&@C=14 U&NEU«r 4 R N 	 e%= <�NE�?N 3o�´4 < =73 R R 4 0 >Hi&3 N 4 U R =73 N 3A47i&O U @ 0 �Ì476 U S L B�> < OP@P@ / N
R =?3 N^U 476 r?N 3A=?B&>E�dOCX)OCS N JQi&@P=7OCS5>Ä4 � B&@C6 N 3A4 / OC@POCS 0 OC6}S L&N 6 N S < =73A8}=?3t> 0 >HS N R OCSÄOP>t4jSHS¡47W¡8dOC6 r
47>$4 �?NoL OPWo@ N Xl=?3%3 N i�@POPWo4jS5OC=?6 	 JML&N,< =?3 R R 4 0 S¡478 N 4 U�� 4761S54 r?N =7X`>HB&W L 4 � B&@P6 N 354 / OP@POTS 0
476 UåN J N WoB�S N OCSA>:Wo= U&N 3 N R =7S N @ 0 � < OTS L =7B�SG476 0 L B R 4j6�OC6dS N 3A47WESAOP=?6 	 Z�6 N 3 N 47@�/ < =73A@ U
N J�4 R i&@ N =7X,>AB�W L 4 < =?3 R OP>¸S L&N��B����� u�sK�N��mp� � <,L OPW LÜL OTS}S L&N F 6dS N 3H6 N S�OP6Üv?476dB�473 0
=7X wjy?y&�_v s�;_9:� y&��yr	 9Q@P4 R»R N 3$Wo47B&> NoU F 61S N 3A6 N S�/£>HW�47@ N WE=?6 r?N >HS5OC=?6Ì� Np�²N WESAO �?N @ 0 > L B�SHS5OC6 r
U = < 6 R 476 0 N /�Wo= R�R N 3AW N�<�N / >HOCS N >o� ItJ sG>o��476 U S L&N 6 N S < =?3A8d>M=7X
>H= R N X NEU&N 3A47@²4 r?N 6&WEO N >
v >A@â4 y $ yI	�F 6}S L OP>.S L&N >AOP>E�1476 U�U B N SA=gS L&N >AO r 6&OCm�Wo4761S U 4 R 4 r?N iÙ=7S N 61S5Oâ4j@u=jX F 6dS N 3H6 N S < =?3 R >o�
<�N Xl=uWoB&>M=7B&3p4jSAS N 61S5OC=?6<>A=?@ N @ 0 =?6 < =73 R >%4j6 U|< =?3 R / NEL 4 � OP=?3,476 U O r 6&=?3 N�� OC3AB&> N > 	
F 6 r?N 6 N 3A47@���4 < =73 R W�476 / N Wo=?6&>HO U&N 3 NEU S5=�WE=?61S¡47OC6ÓS < =«i�473�S5>�=73 R 47OP6ÝXlB&6&W�S5OC=?6&> 	

JML&N > N 4j3 N |�+ � -gS L&N i�3A=?i�4 r 4jS5OC=?6 R N W L 476&OC> R B&> NoU ��476 U + w -$4G> N SÃ=7XM4jWES5OC=?6&>E�´B&>HB�47@C@ 0
3 N X N 3H3 NoU SA=<47>t� N��?N 3 0 S L OC6 r:N @C> N 	 � JML&N i�3A=?i�4 r 4jS5OC=?6 R N W L 476&OP> R 3 N X N 3A>gSA=~S L&N R N S L = U
B&> NoU /10 S L�N�< =73 R SA=ßOP6QX N WES � B�@P6 N 354 / @ N~L =7>HS5> 	 ]6J�4 R i&@ N >�=7X%4 < =?3 R ^ >Èi&3A=7i�4 r 4jSAOP=?6

�



R N W L 476�OP> R OP6&WE@PB U�N > N 6 U OP6 r OTS5> N @CX´47>,476 N / R 47OP@k4jSAS547W L R N 61SMS5= N��?N 3 0 =?6 N =?6 0 =?B&3,Wo=?6"/
S¡4jWES5>»@POC>HSV=?3 N JQi&@C=?OCSAOP6 r 4 � B&@C6 N 3A4 / OC@POCS 0 OP6©4ÓWo= R»R =?6Üm�@ N /£> L 473AOC6 r i&3A= r 354 R|	 I @C@M=7X
S L�N =jS L&N 3È> N S»=7Xg47WESAOP=?6�>}S L 4jS�4 < =?3 R R 4 0 S5478 N ��WE= R»R =?6&@ 0 Wo47@P@ NoU S L&N i�4 0 @C=14 U �`OC>
Wo= R iÙ=?> NEU =7X NE�7N 3 0 S L OP6 r S L�Nx< =73 R U = N > / N >AO U�N >Mi&3H=?i�4 r 4ÂS N 	 9u= R Nw< =?3 R > < OP@P@Ù>AO R i�@ 0
i&3H=?i�4 r 4ÂS N 4j6 UÕU =ß6�=7S�WE=?61S¡47OC6Ü476 0 i�4 0 @C=14 U 	xF 6Õ=7S L&N 3ÃOP6&>�S¡476�W N >E� < =73 R > L 4 �?N / NEN 6
Xl=?B&6 U S L 4jSVi N 3HXl=73 R q N 6&Oâ4j@^=7X�9 N 3 � OCW N +Éq�=19G-}4jSAS547W¡8d>~4 r 47OP6�>HSÈ>Hi N WoOCm&W <�N / >AOCS N >E�^OP6
/
>HS547@P@QS53A=�kA476»=73 / 47W¡8&/ U =u=?3`i&3H= r 354 R >t=?6VS L�N OC6�X N W�S NEU > 0 >�S N R �Q476 U�NE�7N 6~B�6
/£OC6&>HS547@P@&=jS L&N 3
< =?3 R > vïF 6&W y $ 4�� F 6&W y $ / � F 6&W yK��yr	 Y N / N @PO N��?N S L 4ÂSpS L&N > N =7S L&N 3%47W�S5OP=76&> R 4 0</ N XlB&3�S L&N 3
/ 3H=?8 N 6 U = < 6ÕOP61S5=�4G> N @CX�/�i&3 N > N 3 � 4jS5OC=?6 R = U B&@ N 476 U =7S L�N 3 r =147@�/ / 47> NoU 47WESAOP=?6&>�+���0 I -
R = U B�@ N > 	 9 N @TX�/£i&3 N > N 3 � 4jSAOP=?6 Wo=7B&@ U / N 4j>�>HO R i&@ N 4j> U OP>54 / @POC6 r 4761S5O�/ � OP3HB&>È>A=jXÚS < 473 N =73
4 U&U OP6 r OTS5> N @CX
SA=}S L&N$L =7>HS R 47W L OP6 N ^ >M>HS¡4j3HS5B�ix>HWo3HOPi�SA> 	 ��0 I >,473 N OP6�Wo@PB U&NoU OP6»S L&Nt< =?3 R
/ 47> NoU B&iÙ=?6}S L&N 47B�S L =?3H>Ä=?3 U�N 3 NEU > N St=7X r =14j@P> 	 2�B&3HS L&N 3 U OP>HWoB&>H>AOP=76È=7X�S L OC> R 4 0Ã/ N Xl=?B�6 U
OP6G9 N WESAOP=?6 $ 	
I > < =73 R > / N WE= R N R =?3 N i&3H=?@POTm�WV476 U W�473H3 0ÝR =?3 NVU 4j6 r?N 3H=?B&>¸i�4 0 @P=14 U >o��S L&N 3 N / N /

Wo= R N >�4j6�= / � OC=?B&>`6 NoNEU Xl=?3 R =?3 N 47WoWEB&354jS N 476 U S5O R N @ 0 U�N S N WESAOP=?6�476 U i&3 NoU OCWES5OC=?6 R N S L /
= U > 	 q N S N W�S5OC=?6 R N S L = U > R 4 0/ N B&> NEU S5= L&N @Pi R OCSAO r 4jS N 476(=?6&WE= R OP6 r =?3~=?6 r =?OP6 r
4jSHS¡47W¡8 	 ;t3 NoU OPWESAO �7N R N S L = U > R 4 0 / N B&> NoU SA=«Xl=?3 N W�47>�S L = < 4ßS L&N =?3AOCD NoU =?3È3 N W N 61S5@ 0
U OC>AWo= �7N 3 NEUj< =?3 R < OC@P@.47W�S���� o7�]m,  � u�¡ �kB�6&3 N >HS53A47OP6 NoU =?6�S L&N F 61S N 3A6 N S 	 JML�N 0ßR 4 0 47@P>H=
/ N B&> NoU SA=ÃWo47@PWEB&@â4ÂS N @PO R OTS5>Ä=76 <,L 4ÂS�OC>_iÙ=?>H>AO / @ N Xl=?3_4 < =?3 R SA=�4jWoWo= R i&@COP> L � <,L OPW L R 4 0
/ N B�SAOP@POCD NEU OC6~>AB�W L 4¸> N WES5=73M47>^]t@ N WESA3A=?6�OPW F 6&>AB&3A476&W Nt<,L&N 3 N S L&N i&3A= / 4 / OC@POCS 0 =7X.4 < =?3 R
4 �kN W�S5OP6 r 4�i�473�S5OPWEB&@â4j3´6 N S < =73A8È476 U W�47B&>HOP6 r$U 4 R 4 r?N Wo476 / N Wo47@PWEB&@â4ÂS NoU 	6¢ 6&= < 6 < =73 R >
473 N%U&N S N WES¡4 / @ N£< OCS L S5= U 4 0 ^ >_>AO r 6�4jSAB&3 N / / 4j> NoU 4761S5O�/ � OP3HB&>tS5=u=?@P>E� L = <�NE�7N 3�S L&N > N R N S L = U >
473 N / 47> NoU B&ik=76«8u6�= < OC6 r >Ai N WEOCm�WE>$=7X <,L 4jS$S L�N i�473�S5OPWEB&@â4j3 < =?3 R @P=u=?8d>g@POC8 N �²S L B&>$S L�N
6 NENoU Xl=?3$B&i U 4jS5OC6 r < =73 R @CO / 3A473AO N >g=73 U 4jS¡4 / 47> N > <,L&N 6 N��?N 3}4:6 N=< S L 3 N 4jS N R N 3 r?N > 	ÈF X
=?6 N¤<�N 3 N S5=¸@P=u=?8Ã6&=7S_4jS <,L 4jS�4$i�473�S5OPWEB&@â4j3 < =?3 R ^ >`Wo= U&N OP>o� / B�S�3A4jS L�N 3_4jS`S L&N / NoL 4 � OP=73
=7X_S L&N i&3H= r 354 R �ÌS L&N 6è=?6 N¥< =7B&@ U / N 4 / @ N S5= U&N S N W�S,�76 N=< � < =73 R >°S L 3A=7B r?L S L&N OP3°47W¦/

w



S5OC=?6&> 	 Y N W L =u=?> N S5=�Xl=QWEB&>g=?6GS L OC> / NoL 4 � OP=?3A47@�/ U&N S N W�S5OP=76Ì�)>Ai N WoOTm�W�4j@P@ 0 < OTS L 3 N >Hi N WES�SA=
i&3H=?i�4 r 4ÂS5OP=76ßXl3A= R L =?>HS§/�SA=�/ L =7>HS < OTS L OC6Ó4:@C=QWo47@POCD NoU 6 N S < =?3A8 	 Y L OC@ N =7S L&N 3 / NoL 4 � OC=?3547@
47>Hi N WES5> R 4 0 i&3A= � O U&N B&> N XlB&@ U&N S N W�S5OC=?6 U 4ÂS¡4<47> <�N @P@�+�>HB&W L 47>¸47W�S5OC=?6&>$S¡478 N 6 < OCS L OP6è4
L =?>�S^=?3_3 N >A=?B�3AW N B�S5OC@POPDo4jS5OC=?6�-��7S L&N >HSAB U 0 =7X
>HB&W L / NEL 4 � OP=?3H>�OP>_=?B�SA>AO U&N S L&N >HWo=?i N =7X²S L OC>
S L�N >AOC> 	
JML&N 3 N R 4jOP6 U&N 3Ã=jXMS L OC>ÃS L�N >AOC>}OP>¸=?3 r 476&OCD NoU 47>�Xl=?@C@P= < > 	 9 N W�S5OC=?6 w i&3H= � O U&N > / 47W¡8&/

r 3H=?B&6 U R 4jS N 3AOP47@&S5= L&N @PiÔOC6ÔB&6 U�N 3A>�S¡476 U OP6 r�< =?3 R i&3H=?i�4 r 4jS5OC=?6Ô476 U S L&N i�3 NE� OC=?B&> < =?3A8
S L 4jS L 4j> / NoN 6ß47WoWE= R i�@POP> L&NoU OP6xS L OC>�473 N 4 	 9 N WES5OC=?6 � U�N >AWE3AO / N >�=?B&3%47i&i&3H=147W L SA=~S N >HS§/
OP6 r S L&NVL 0 ik=7S L&N >HOP>E�´OC6&Wo@CB U OP6 r OP6&OTS5OP47@�i&3A= / @ N R > N 6�Wo=?B&61S N 3 NEU 476 U S L&N m�6�47@ U OP3 N WESAOP=?6&>
S¡4j8 N 6 	 JML&N,U&N >HO r 6V=7X²4$i�47354 R N S N 3HOPD NoU �d47@ r =?3HOCS L R OCW < =?3 R R = U&N @&OP>ÄWE= �?N 3 NoU OC6�9 N W�S5OC=?6
$ 	 9QO R B&@â4jSAOP=?6�>M473 N°U&N >AWE3AO / NoU OP6�9 N W�S5OC=?6 z � < OCS L S N >HSAOP6 r ��3 N >HB&@CSA>g476 U 476&47@ 0 >AOC>,OP6�9 N W¦/
S5OC=?6 (
	 I >HB R�R 473 0 476 U m&6�47@�WE=?6&WE@PB&>HOP=?6&>�473 N�r O �7N 6}OC6È9 N WESAOP=?6 � �?47@C=?6 rw< OTS L >AB r?r7N >HS NoU
U OC3 N W�S5OC=?6&>,Xl=?3pXlBQS5B&3 N�< =?3A8 	 I i&i N 6 U OCW N >%Xl=?@C@P= <�< OTS L R =?3 N°U&N S¡47OC@ N JQi&@â4j6�4jS5OC=?6&>p=7XtS L�N
>AO R B&@P4jS5OC=?6 U&N >AO r 6G4j6 U B�>54 r?N 	

¨ © � �Aª�gdi ñ h òj�

JML OP>M> N W�S5OP=76 U�N >AWE3AO / N >,S L&N Wo=?6�W N iQS5>,=7X´Wo= R i&B�S N 3 < =?3 R >,476 U S L&N OC3M6 N S < =?3A8~i&3A=?i"/
4 r 4ÂS5OP=76Ì�&47> <�N @C@�47>^S L&N 3 N @â4ÂS NoU < =?3A8:=jX�=7S L&N 3,3 N > N 473AW L�N 3A> 	

«¬�® ' 	_�)� ¯è��	�!��t�����&�	��

I > L 47> / NEN 6 R N 61S5OC=?6 NoU �d4 < =?3 R i&3H=?i�4 r 4jS N > /d0 > N 6 U OP6 r OTS5> N @CX�SA=°4�3 N R =7S N > 0 >�S N R 4j6 U
L 4 � OP6 r S L 4jS.> 0 >HS N R N J N WEB�S N OCSA>.WE= U�N 	 JML&N R N S L = U >
Xl=?3.47WoWE= R i�@POP> L OP6 r S L OC>
W�476 / N >Ai�@POCS
OP61SA=ÃS < = / 3A=?4 U W�4ÂS Nor =?3AO N >o�dS L =?> Nx<,L OPW L 3 Non B&OP3 N B&> N 3�OP61S N 3 �?N 61S5OP=76<476 U S L =?> Nx<,L OPW L~U =
6&=7S 	 \ L 4jS�i&3A= r 354 R >o� N / R 47OC@��d476 U m�@ N /£> L 473AOC6 r i&3A= r 354 R >�>HB&W L 47> ¢ 47Do4?4�476 U �°6dB&WE@ N B&>
473 N 47@P@ N J�4 R i&@ N >Ä=7XÙi&3H=?i�4 r 4jS5OC=?6 R NoU OCB R <,L OPW L SA354 U OTS5OC=?6�47@C@ 0 3 Non B&OP3 N B&> N 3tOP61S N 354jWES5OC=?6 	

�



2�=?3°m�@ N /£> L 473AOC6 r i�3A= r 3A4 R >�476 UÕN / R 47OC@��.4 L B R 476 R B&>HS U = < 6&@P=14 U =?3 � O N=< S L&N m�@ N OC6
=?3 U&N 3_Xl=?3�S L&N WE= U&N S5= / NgN J N WoBQS NoU =?6�S L&N > 0 >HS N R°	 \ L 4ÂS^i&3H= r 354 R >�473 N >AO R OC@â473E� N JQW N i�S
S L 4jS<S L&N 0 S N 6 U S5=i&3A= � O U&N @POC6&8d>:S5=�OP6�X N WES NEU±<�N / i&4 r?N >E� <,L OPW L W�47B&> N WE= U�N SA= / N
N J N WoB�S NoU²<,L&N 6 � O Np<�NEU 	 JML&N 47@CS N 3A6&4jS5O �?N R N S L = U �_6&=7S»3 NEn B�OP3AOC6 r B&> N 3»OC61S N 3 �?N 6dSAOP=?6²�
OP>}Xl=73»4 < =?3 R SA=èS5478 N 4 UQ� 4j6dS54 r?N =7X�4«S N W L 6�OPW�4j@ <�N 4j8u6 N >A>~=?3 � B&@P6 N 354 / OP@POTS 0 i�3 N > N 61S
OP6è4<6 N S < =?3H8èi�3A=7SA=QWE=?@t=?3°4<> 0 >HS N R OCSA> N @TX���OP6&WE@PB U OC6 r S L�N =7i N 354jSAOP6 r > 0 >�S N R|	 I >¸S L&N 0
U =G6&=7S U&N i N 6 U =?6ÓS L&N S5O R N @COP6 N >A>$=7X L B R 476è3 N >AiÙ=?6&> N � < =?3 R > N=�kN WESAOP6 r S L OC> R N S L = U
473 N Wo47i�4 / @ N =7XÄ>Hi&3 N 4 U OC6 r��7N 3 0 n B&OCW¡8d@ 0&	 e%= <�NE�7N 3o�ÙS L OC> R N S L = U 4j@P>A=ÈS N 6 U >,S5= / N R =?3 N
U O�³»WEB&@CSÃXl=?3 < =?3 R 47B�S L =?3H> 	ÝF SÈ3 NEn B&OP3 N >}OC6dSAO R 4jS N 8d6&= < @ NEU&r?N =7X L = < 4 � B&@P6 N 354 / OP@POTS 0
W�4j6 / N B&> NEU S5=Ý3 N R =7S N @ 0 N J N WoBQS N WE= U�N 4j6 U =jX L = < S5=èi&3A= r 354 R 476 N JQi&@P=?OTS}Xl=?3ÈS L�N
� B&@P6 N 354 / OP@COCS 0&	
F 6GS L OP>MS L�N >AOC>o� <�N W L =u=?> N S5=VXl=uWoB&>,=?6xi&3A=7i�4 r 4jSAOP=?6 R N S L = U > <,L OPW L�U =°�µ´ o 3 NEn B&OP3 N

B&> N 3VOP61S N 3 �7N 61S5OC=?6 	 JML&N > N R 4 0 i�3A= � O U&N 476 B&i&i N 3¶/ / =?B&6 U =?6ÜS L&N i&3A=?i&4 r 4jSAOP=?6Ü>Hi NENoU
=7X%4 < =73 R|	 JML OC>ÈOP> / N W�4jB&> N OCS}OP>}6&=jSV3 Non B&OC3 NEU SA= < 47OTS}Xl=?3}B�> N 3VOC6dS N 3A47WESAOP=?6 	 I @C>A=&�
S L�N R = U&N @COP6 r =7X�6�=?6
/£OC61S N 3A47WESAO �7N�< =?3 R > < =?B&@ U / N >H= R Np<,L 4jS N 4j>AO N 3�S L 4j6èOC61S N 3A47WESAO �7N
=?6 N > 	 JML OC>�OC> / N W�47B&> N 4 R = U&N @&Xl=?3_476~OC6dS N 3A47WESAO �?N£< =?3 R < =?B&@ U 3 Non B&OP3 N 4ÂSAS N 61S5OP=76�SA= / N
Xl=uWoB&> NoU =?6ÃS L&N >A=uWoOP=7@P= r OCW�47@747>Ai N W�St=7X�W N 3�S¡47OC6 U&N S¡47OC@P> 	 ]6J�4 R i�@ N >.=7X�>H=QWEOP=?@C= r OCW�47@14j>Ai N WESA>
< =?B&@ U OP6&WE@PB U�N B&6 U&N 3H>HS¡4j6 U OP6 r OP61S N 3AWE=?6&6 N WES5OC=?6&>%=7XÄi N =?i�@ N =?6
/£@COP6 N ��OP6�4 R 4jS L&N R 4ÂS5OPWo47@
> N 6&> N �Ù476 U<� 4j3AOP=7B&>MB&> N 3§/ U&N i N 6 U�N 61S < 47OCSMSAO R N > 	
Z�6 N R 4�kH=73V47>Ai N W�S <,L OPW L 3 Non B&OC3 N > U&N S¡47OC@^OP6 R = U�N @POC6 r OC> L = < 4 < =?3 R m�6 U >VS L�N

� B&@P6 N 354 / @ NVL =?>�S5>¸OP6è4<6 N S < =?3A8 	 ]6/ R 47OC@�i&3H=?i�4 r 4jS5OC=?6 < =73 R >¸B�> N 4 U&U 3 N >A> N >ÃXl=7B&6 U =?6
S L�N OC6�X N W�S NoU Wo= R i&B�S N 3o� <,L OP@ N S L =?> N S L 4jS»i&3A=?i&4 r 4jS N S L 3A=7B r?L m&@ N /�> L 4j3AOP6 r i&3H= r 3A4 R >
B&> N S L�N OP6 L&N 3 N 61Sg6&4jS5B&3 N =7X´S L =7> N i�3A= r 3A4 R > 	 fp=?6
/£OC61S N 3A47WESAO �7N< =?3 R >o�)S L =?> N�<,L OPW L�U =
6&=7SÃ3 NEn B&OP3 N B&> N 3¸OP61S N 3547W�S5OC=?6Ó>HB&W L 47> /10 =?i N 6&OC6 r 4j6 N R 47OC@t4jSAS547W L R N 61S�� R 4 0 W L =Q=?> N

S5=è> N 473AW L Xl=?3 L =?>�S~6�4 R N >�=73 F ;ê4 U&U 3 N >A> N >~=76�S L&N OC6�X N W�S NEU©L =?>�S�� L = <�N��?N 3»S L OC>ÈOP>�4
>AB / /£=?iQS5O R 47@ R N S L = U 	 JML&N > N·< =?3 R >o�
S L&N 6Ì� L 4 �?N S < =�W L =?OCW N >o| N OCS L&N 3°Wo473A3 0 4 L OCS�/�@POC>HS

$



=7X F ;å4 U&U 3 N >H> N >o�Ì=?3%B&> N 476«47@ r =?3HOCS L R S5=»W L =Q=7> N 4�> N S�=7X`4 U&U 3 N >H> N >�S5=Ô>HW�476 	 JML&N�L OCS�/
@POC>HSg47i&i&3H=147W L OC>�4 R =?3 N¸N ³�WEO N 61S R N S L = U �²47> N 47W L OTS N 3A4jS5OC=?6�=jXtS L&N< =?3 R R 4 0 U O � O U&N
4�iÙ=?3HSAOP=?6è=7XMOTS5> < =?3H8è4 R =76 r OTS5>¸W L OP@ U 3 N 6 	 ep= <�N��?N 3E�tS L OC>�47@C>A= / 3AOC6 r > < OTS L OCS R 476 0
R =?3 N /10 S N >V=7X U 4jS¡4Q�`476 U S L B&>V4ß@P473 r?N 3�Xl=u=7S5i&3HOP61S 	 I @ r =73AOCS L R / / 47> NoU >HW�476�6&OP6 r @ N 4 U >
S5=<4 R =?3 N >HS N 47@TS L 0 �²> R 47@P@ N 3 < =?3 R°	 s�4j6 0 U O �kN 3 N 61S$>HW�476&6�OP6 r R N S L = U > R 4 0x/ N B�> NoU �
L = <�NE�?N 3 R =?>HS�X�47@P@�OP61S5=Ý=?6 N =jX%S L 3 NEN Wo4jS NEr =?3HO N >E|x9 Non B N 61S5Oâ4j@���[%476 U = R ��4j6 U 0�Oâ47> NoU 	
JML&N > NEn B N 61S5OP47@%>HW�476�6&OP6 r R N S L = U > N @ N WES5>�S L&N iÙ=7S N 61S5Oâ4j@^S¡473 r?N S L =?>�S /d0 > Non B N 6dSAOâ47@C@ 0
>AWo476&6&OC6 r S L&N 4 U�U 3 N >A>x>Ai�47W N =7X}4j@P@ � B&@C6 N 3A4 / @ N«L =?>HSA>o��>�S¡473�S5OC6 r 4jSx4Üi&3 N /£> N @ N WES NEU =73
=7S L&N 3 < OP> N W L =?> N 6B�6&O n B N 4 U&U 3 N >A> 	 JML�N 35476 U = R >AW�4j6&6&OP6 r R N S L = U W L =u=?> N >V476 0 =?6 N
=7X´S L&N 4 � 47OC@â4 / @ N�L =7>HS5> < OCS LGNEn B&47@´i�3A= / 4 / OP@COCS 0 � ��¸?w�¹1º OP6<S L&N W�47> N =7X F ; � $ 	 JML&N / OP47> NEU
>AWo476&6&OC6 r R N S L = U W L =u=?> N >:4Ói&473HSAOPWoB�@â473V>AB / 6 N S~=?3 U = R 47OP6 < OCS L©L O r?L&N 3�i&3H= / 4 / OC@POTS 0&	
F 6åi&3547W�S5OCW N �,S L�N / Oâ47> NoU R N S L = U OP><4 � 473HOâ4761S<=7X¸354j6 U = R >HW�476�6&OP6 r � < OCS L 4ÜW N 3�S¡47OC6
i N 3AW N 61S¡4 r?N =jX´S L&N >AW�4j6&> / N OC6 r > N 61S%SA=»4 U&U 3 N >A> N >gOC6:S L&N OP6QX N WES NoUxL =?>�S�^ >p@C=QWo47@Ì>HB / 6 N S 	
I @C@p=jX$S L OC>»>HW�476&6�OP6 r 4j6 U S53A476&>�X N 3~=jX < =73 R Wo= U&N°< OC@P@,6�4jSAB&354j@P@ 0 Wo3 N 4jS N 6 N S < =?3H8

S53A4�³�W7� <,L OCW L R 4 0�/ NVU&N S N WES¡4 / @ N 47>¸476Ó476&= R 47@ 0&	}F X�S L OC>�S5354�³»WVWo476 / N >HSAB U O NEU 4j6 U
4Vi�4jSAS N 3H6xXl=?3 R NEU ��S L&N 6 N 473H@ 0 < 473H6&OP6 r > 0 >�S N R >%Wo=?B&@ U / N / B&OC@CS 	 J = U =ÈS L OC>o� <�N< =?B&@ U
6 NENoU 4Õi�4jSHS N 3H6Ì�p=?3 R = U&N @��M=7X L = < S L OC>~i&3H=?i�4 r 4jS5OC=?6©S53A4�³�W U O �²N 3A>~Xl3H= R =73:4 �kN WESA>
6&=?3 R 4j@�S53A4�³�W 	 Y�OTS L 4 <�N @P@ U&N >AO r 6 NoU 476 U 3 N 47@POC>HS5OCW R = U&N @�� <�N W�476 / =jS LVU&N S N W�S�WEB&3A3 N 61S
< =?3 R 4jWES5O � OCS 0 4j6 U i�3 NoU OPWESMXlBQS5B&3 N SA3 N 6 U > 	
Y =73 R i&3H=?i�4 r 4ÂS5OP=76 L 47>pi&3 N�� OC=?B&>H@ 0:/ NoN 6�>HSAB U O NoU S L 3A=7B r?L S L 3 NoN Xl=?3 R >o| R = U&N @POC6 r �

>AO R B&@P4jS5OC=?6Ì�Ì4j6 U 476�47@ 0 >HOP>�=jX�@CO �?N�NE�?N 61S5> 	 I W�S5B�4j@ < =?3 R i&3H=?i�4 r 4jS5OC=?6«OP>$=7XÚS N 6 U O�³»WEB&@CS
S5=}476�47@ 0 D N ��4j>^OCS�3 NEn B�OP3 N >,4}6 N 4j3§/�SA=�/£WE= R i&@ N S N,� O N=< =7X
S L&N F 61S N 3A6 N S U B&3AOC6 r S L�N S5O R N =7X
i&3H=?i�4 r 4ÂS5OP=76<476 U R 4 0 >HB �²N 3pXl3H= R OC61S N 3�X N 3 N 6&W N =7X�=7S L�N 3 < =73 R > v 9�;ÄY y1w�yI	 9QO R B�@â4jSAOP=?6
>AB �²N 3A>,Xl3A= R S L&N 6 NENoU SA= L 4 �?N 4 / 47>AOCW R = U&N @ < OCS L <,L OCW L SA= < =?3H8)�k4j@CS L =?B r?L:U = N >,6&=jS
3 NEn B&OP3 N S L 4jS R = U�N @
S5= / N =jX`4~Wo@C=?> NEU Xl=?3 R°	 e%= <�NE�7N 3o� r O �?N 6�S L�N}N JQi�476�>AO �7N 6�4jSAB&3 N =7X
S L�N Y N / 476 U OTS5>}4j>A>A=uWoOP4jS NEU Wo= R i&@ N JQOCS 0 �t47WEWoB&3A4jS N >HO R B�@â4jSAOP=?6èOP> U O'³�WoB�@CS 	 [ N W N 6dSA@ 0 �

z



2´O r B&3 N � | I / >HSA3547W�S5OP=76G@ NE�?N @P>^Xl3H= R b
OP@»k N 6&>�S¡4 R¼mpo½q¾sKu�qwv b�fw0M� yK��y

> N��?N 3547@t4jB�S L =73A> v b�fx0M� y&��y L 4 �?N OC61S53A= U B&W NoU R O�J NoU / R = U&N >HO R B&@P4jS5OC=?6&>p47>$4j6 N=�kN W�S5O �7N
S5=u=?@²SA=»B�6 U&N 3H>HS5476 UQ< =?3 R 476 UG� OC3AB&>,i&3H=?i�4 r 4ÂS5OP=76&> 	 I >p> L = < 6GOP6G2�O r B&3 N � ��i&473HSAOPWoB�@â473
>AB / 6 N SA>°473 N >AO R B&@â4ÂS NoU OP6 U&N S547OP@A+É4jS%S L&N i�47W¡8 N S°@ N��?N @�-�� <,L OC@ N S L&N F 61S N 3A6 N S¸47>g4 <,L =?@ N
OP>�>AO R B&@â4jS NoU =76&@ 0 Xl3A= R OCSA>M4 r?r 3 Nor 4ÂS N / NoL 4 � OC=?3A> 	 9ui N WoOCm&W�47@C@ 0 � � ´ o#¿rÀ1Á ´ oÂÀpÃ:Ä � mpo�À � <,L&N 3 N
� OP3HB&> N >g473 N i&3 N > N 6dSg476 U i&3H=?i�4 r 4ÂS5OP6 r 4jSp4�3A47i&O U 354jS N �)473 N >AO R B&@â4jS NoU OP6 U�N S¡4jOP@ 	
2�=?3¸S L&N > N 3 N 47>H=?6&>o� R =?>�S�3 N > N 473HW L&N 3H> v 9�;ÄY y1w �zÅ J �¸\ y&� �6Å J � y&� �
{`= r yK��y OP6ÝS L OC>

473 N 4Ý>HS¡4j3HS /10 Wo3 N 4jS5OC6 r R = U&N @C> < OCS L�U O �kN 3 N 61S~@ NE�?N @P>V=7X%Wo= R i&@ N JQOCS 0Ü/ N Xl=73 N 4jSAS N R i�S�/
OP6 r >AO R B&@â4jSAOP=?6 	 JML OP>ÈOC>�S L&N 6ÜXl=?@P@C= <�NoU_< OTS L 476 OTS N 3A4jS5O �?N i�3A=uW N >H>È=7X�|Æ+ � - � 47@PO U 4jSAOP6 r
S L�N R = U&N @P>VS L 3H=?B r?L >HO R B&@P4jS5OC=?6Ì��476 U + w - < =?3A8dOC6 r OP6©3 N 4j@POP>�S5OCWG>HW N 6&473AOC=?>»S L 4jS R =?3 N
47WEWoB&3A4jS N @ 0 3 N=Ç�N WES,S L&N SA3AB N 6�4jSAB&3 N =7X.S L�N F 61S N 3A6 N S 	
h 6�Xl=73HS5B�6�4jS N @ 0 � / =7S L S L&N R = U&N @P>�476 U >AO R B&@P4jS5OC=?6&>ÈB&> NoU OC6�S L&N i�47>HS L 4 �?NGL 4 U 4

6dB R}/ N 3_=7X <�N 4j8u6 N >A> N > 	 9Qi N WEOCm�Wo47@P@ 0 �1S L&N 0 U =�6�=7S`S¡478 N OP61SA=�47WEWo=?B�6dS�> N��?N 3547@kO R ik=?3�S¡4761S
3 N 47@�/ < =73A@ U i�47354 R N S N 3H>o�&>HB&W L 47>M6 N S < =?3H8~S5=7ik=?@C= r 0 476 U / 4j6 U:< O U S L 	 JML OC>^S L&N >AOC>M3 N R N /
U O N >gS L&N > N @PO R OCS54jS5OC=?6&> /10 m�3A>�S$B&>AOC6 r S L&N,<�N @P@�/£8d6&= < 6 N i�O U&N R OCW R = U&N @´OC6 v 9�;ÄY y1w�y 4j>
S L�N / 4j>AOP>MXl=?3,=?B�3p3 N > N 473HW L � <,L OC@ N OC6&Wo=?3Hik=7354jSAOP6 r S L�N 3 N 47@�/ < =?3A@ U Wo= R i&@ N JQOCS5O N >M=7X / 476 U /

(



< O U S L @CO R OCS¡4ÂS5OP=76&>t476 U S¡478dOP6 r OP61SA=È47WoWE=?B&61S^S L&NgL&N S N 3A= r?N 6 N =7B&>M6�4jSAB&3 N =7X
S L&N F 6dS N 3H6 N S 	
JML 4jS_OC>o�d6&=7S_47@C@&6&= U&N >�473 NpNEn B�47@P@ 0 @COP8 N @ 0 S5= / N OC6�X N W�S NoU»r O �7N 6»4$i�473HSAOPWEB&@â473 � OC3AB&> 	 I @C>A=&�
6&=7SM47@P@)6&= U&N >M3HB&6ÔS L�N >54 R N =7i N 354jSAOP6 r}N 6 � OC3A=?6 R N 6dSM476 U > N SM=7X.47i�i&@POCW�4jSAOP=?6&> 	 Y N S L�N 6
R 478 N W L 476 r?N >`SA=°4�W L =?> N 6�>AO R B&@â4jSA=?3�Xl=?3�OC6&Wo=?3Hik=7354jSAOP6 r =?B&3 R = U�N @&4j6 U 4 R =73 N 3 N 47@COP>HSAOPW
< =?3 R 4j@ r =?3HOCS L R°	

«¬1« È �.-�������+ ' 	��]É

F 6�3 N W N 61S 0 N 473H>�> NE�7N 354j@²4jSHS N R i�SA> L 4 �?N / NEN 6 R 4 U&N SA= R = U&N @�S L&N i&3A=?i&4 r 4jSAOP=?6 / NoL 4 � OP=73
=7X < =?3 R >%476 Ux� OP3AB�> N > 	 JML&N / 47>AOCW�4ji&i&3A=?47W L �Ù47>pOP61S53H= U B�W NoU /10 9uS¡476�OCXl=?3 U 476 U ;�4�J�>H=?6
mporqNsKu�q,v 9�;ÄY y1w�y � U&N >AWE3AO / N >%S L&N i&3A=?i&4 r 4jSAOP=?6 / NoL 4 � OP=?3pOP6xS N 3 R >%=7Xt4»>AO R i�@ N°N i&O U&N R OPW
R = U&N @ 	 ] n B&4jS5OC=?6&> � 476 U w U&N >HWo3AO / N S L&N W L 476 r?N OC6�6dB R�/ N 3t=7X²>HB&>AW N i�SAO / @ N 476 U OP6�X N WES NEU
L =?>�S5>E�&3 N >Ai N WESAO �7N @ 0 ��= �?N 3^SAO R N 	´F 6<S L&N > N$Non B�4jSAOP=?6�>o�GÊÝOP>�S L&N OC6�X N W�S5OC=?6Ô354ÂS N Xl=?3�4}>AOC6 r @ N
< =?3 R|	

Ë"Ì +�Í�-
Ë Í Î Ï ÊXÐ Ì +�Í�-BÐÑ�+7Í�- + � -
Ë ÑÒ+�Í�-
Ë Í Î Ê|Ð Ì +7Í�-BÐAÑÒ+7Í�- + w -

F 6 =?3 U&N 3°S5=�473A3HO �7N 4ÂSÃS L OP> R = U&N @��´9uS5476&OCXl=73 U 476 U ;´4�JQ>A=?6 R 4 U�N S L&N Xl=?@P@C= < OC6 r 47>¶/
>AB R i�SAOP=?6�>,4 / =7B�SMS5=?iÙ=?@C= r 0 476 U @POCX N S5O R N >o|

Ó I @P@ L =?>�S5>,473 NgNon B�4j@P@ 0 @COP8 N @ 0 SA=}OP6�X N WES^476 0 =7X
S L&N =7S L&N 3 L =?>�S5>�S L 4jS L 4 �7N 6&=7S / NEN 6
OC6�X N W�S NoU S L B&>MX�473=Ô

Ó F 6�X N WESAOP=?6ß3A4jS N R = U&N @.O r 6&=?3 N >pS L&N i&3 N > N 6�W N =7Xtm�3 N=< 47@P@C>o�Ù6 N S < =?3H8ß4 U&U 3 N >H>gS53A476&>¶/
@P4jS5OC=?6Æ+Éf ItJ -��)476 U =7S L&N 3MXl=?3 R >M=jX´SA3AB&>�S%=73Mi&3A=7S N W�S5OP=76�Ô�476 U

�



Ó fp=:Wo=?B&61S N 3 R N 4j>AB&3 N >¸473 N S¡478 N 6Ì�ÌS L B�>$=?6&W N 4Ô> 0 >HS N R OC>�OP6�X N WES NoU �ÌOTS�3 N R 47OP6&>%OP6
/
X N WES NEU 	

JML&N 9Qi&4jS5OP47@_]`i�O U&N R OCW R = U�N @ v b�fw0M� yK��y 4ÂSAS N R iQS5>°S5=«4 U�U 3 N >A>�S L&N SA=?ik=7@P= r 0 4j6 U
Wo=7B&61S N 3 R N 47>AB�3 N >gi&3A= / @ N R > < OCS L S L&N 9QO R i&@ N ]ti&O U&N R OPW R = U�N @ 	 9ui�4jS5OP47@�]ti&O U�N R OPW°Xl=?@�/
@P= < >ÔS L&N ÀpÃÕÀ)ÖÒm1ÁTo � Ä3u×m /Ò����Ø mÒÖpo1mÙ¡ / ��mp� ´�Ú mÙ¡ +�9 F [w-~i�4jSHS N 3H6Ì� <,L�N 3 N /10 4 L =?>HS<OC>ÔOP6�=76 N =7X
S L =?> N S L 3 NoN >HS54jS N >g4j6 U SA35476�>AOCSAOP=?6�>�Xl3A= R >AB&>HW N iQS5O / @ N S5=�OP6�X N WES NoU 476 U Xl3A= R OP6�X N WES NEU SA=
3 N R = �7NoU �Ù47>M> L = < 6 L&N 3 N OP6<] n B�4jS5OC=?6&> � 476 U $ |

Ë ÑÒ+�Í�-
Ë Í Î Ê|Ð Ì +�Í�-BÐÑ�+7Í�- Ï_Û ÐÑ�+7Í�- + � -
ËÕÜ +7Í�-
Ë Í Î Û ÐAÑÒ+7Í�- + $ -

F 6å] n B�4ÂS5OP=76&> � 476 U $ � Û 3 N i&3 N > N 61S5><S L&N 3 N R = � 4j@g354ÂS N =7X < =?3 R ><47>ÔWo47B&> NoU /d0
i�4jSAW L OP6 r =?3 n B�473A4761S5OC6&OP6 r 	 e N 3 N � Ü +�Í�-Ô3 N i�3 N > N 61S5>GS L&N ik=7i&B&@â4ÂS5OP=76�>A=X�4j3x3 N R = �?NoU �
i�4jSAW L&NoU ��=?3 n B�473A4761S5OP6 NoU 	tF S,4j@P>A=}S5478 N >MOP61S5=}47WoWE=?B&61S r 3A=7B&i&OP6 r > /10ÔR = U�N @POC6 r�U O �kN 3 N 61S
OP6QX N WESAOP=?6G354jS N > / N S <�NoN 6 4j6 UQ< OCS L OP6 r 3A=?B�i&> 	$F 6�S L&N SA354 U OTS5OC=?6�47@ / OC=?@P= r OPW�4j@Ì> N 6&> N �ÌS L OC>
OP>%476�4j@P= r =7B&>pSA= U O �²N 3 N 6dSgOP6�X N WESAOP=?6x354jS N > < OCS L OP6ß4j6 U / N S <�NoN 6«WE=?B&61S53HO N >g=?3%i&3A= � OP6&W N > 	
F 6G4V6 N S < =?3A8:> N 6&> N �)S L OC>MOP>,4V>AO R i&@COP>HSAOPWpi�473�S5OCSAOP=?6�OP6 r OC61S5=È>AB / 6 N SA>g=?3 U = R 4jOP6&> 	
9QB / > Non B N 6dSA@ 0 �DÅ²=?B mporq�sKu�qv Å J �¸\ y&��y >�S5B U O NoU S L&N >HS¡4j6 U 473 UßN i&O U&N R OPW R = U�N @ < OCS L

354j6 U = R >HW�476&6�OP6 r 	tF 6»S L&N OP3 < =73A8)�QS L&N 0 > L = <�NoU S L 4jS_S L&N >AO R i&@ NMN i&O U&N R OPW R = U&N @ L =?@ U >
Xl=?3°4<ik=7i&B&@â4ÂS5OP=76ß=7X�B&6&OCXl=73 R @ 0 U OP>�S53AO / B�S NoUÝL =?>�S5>Ã476 U 4 < =?3 R S L 4ÂS�4ji&i&@PO N >°4 U O � O U&N /
476 U /£Wo=76 n B N 3p>AWo476&6&OC6 r 47@ r =?3HOCS L R � <,L&N 3 N 4 < =73 R >Ai&@COCSA>MOCS5> F ;(>HW�476&6�OP6 r >Ai�47W N 4 R =?6 r
OCSA>�W L OC@ U 3 N 6 	�F 6<4 U&U OTS5OP=76Ì�
Å²=?B mporqtsKu�q > L = <�NEU S L 4jS�Xl=?3^4j@P@)Wo=?6�>AO U�N 354ÂS5OP=76&>�=7X�B�6&OCXl=?3 R @ 0
U OC>HS53HO / BQS NoU L =7>HS5>E��S L&N R = U&N @C>}Wo=76 �7N 3 r?N SA=ÝS L&N >HS5476 U 473 UN i&O U�N R OPW R = U�N @ 	 2�OP6�4j@P@ 0 �
OP6(S L&N OC3:3 N > N 4j3AW L S L&N 0 Wo=?6&>HO U&N 3 NEU 4Ü@P=uW�4j@�/£i�3 N X N 3 N 6&W N >HW�476�6&OP6 r S N W L 6&O n B NÝ< OTS L S L�N
47>H>AB R i�S5OC=?6ÔS L 4jS � B&@P6 N 354 / @ N�L =7>HS5>p473 N 6&=7SMB�6&OCXl=?3 R @ 0 U OP>�S53AO / B�S NoU 	tF 6:S L OP>^@P4jSAS N 3^Wo47> N �

;



6&=ÓWo@P=7> NoU 476�47@ 0 S5OPWo47@M>A=7@PB�SAOP=?6 < 4j>~iÙ=?>A>HO / @ N 	 f N��?N 3HS L�N @ N >A>E�pB�>AOP6 r S L�N �?@P4 < =7X$@P473 r?N
6dB R}/ N 3H>Ù�&�
S L�N 0 3A4jS5OC=?6�47@COPD N S L 4jS¸4 �?N 3A4 r?N >¸= �7N 3$S L&NÈN 61S5OP3 N ik=7i&B&@â4ÂS5OP=76 < OP@C@�@ N 4 U / 47W¡8
S5=ÈS L&N =?3AO r OP6�4j@ N i&O U&N R OCW R = U&N @ 	
J = R {`= r S v {`= r y&��y Xl=uWoB&> NoU =76�>AO R B&@P4jS5OC=?6 / 47> NoU =?6<S L�N =?3HO r OC6�47@ N i&O U�N R OPW R = U&N @��

L = <�NE�?N 3%i�3A= � O U&NEU >HB r?r?N >HSAOP=?6&>MXl=?3^4 R =?3 N$N JQi�476 U&NoU >HSAB U 0&	`F 6 L OP>�i�47i N 3o� L&N >AB r?r7N >HSA>
S L 4jS°6 N S < =?3H8ß>HSA3AB&W�S5B&3 N 4j6 U S5=?iÙ=?@P= r 0 L 47>°476ÝO R i�47W�S�=?6Ý3 N 47@Äi�3A=?i�4 r 4jS5OC=?6&> 	 e N 47@P>H=
W�4j@PWoB�@â4jS N >,S L&N / 476 U:< O U S L WE=?6&>HB R NEU /10 4»i�473HSAOPWEB&@â473 < =?3 R >Hi&3 N 4 U OP6 r OP6 L OP> R = U&N @C> 	
e%= <�NE�7N 3o� L&N�U = N >~6&=7S~Wo=?6�>AO U�N 3~S L OP> / 476 U
< O U S L W�47@CWoB&@P4jS5OC=?6�47>Ô4 WE=?6&>�S5354jOP61SÔOC6 L OC>
R = U&N @Ì=?3M>HO R B&@P4jS5OC=?6&> 	

Þ ßáàjà i ñ¥� ��â

JML&N >�S¡4jS NoU:L 0 ik=7S L&N >HOP>^=jX
S L OC>�S L�N >AOC>�OC>�S L 4jS^3 N 47@�/ < =?3A@ U WE=?6&>HSA3547OC61S5>o�Q>AB&W L 47> / 476 U /
< O U S L 476 U�L&N S N 3A= r?N 6 N OCS 0 =7X L =?>�S5>E� r 3 N 4jS5@ 0 4 �kN W�SVS L&N i&3H=?i�4 r 4ÂS5OP=76�=jX < =?3 R > 	 JML OC>
< =?3A8<m�3A>�S$4jSHS N R i�S NoU SA=Ô4 U�U 3 N >A>gS L&N WE@â47O R /10�R 478dOP6 r W L 476 r?N >�SA=»S L�N R 4jS L&N R 4ÂS5OPWo47@
R = U&N @P>ÄB�> NoU OP6Èi&3 NE� OP=7B&>`3 N > N 473HW L 	 I XÚS N 3`i&3H= / @ N R > <�N 3 NpN 6&WE=?B&61S N 3 NoU �&4$6 N=<©U OP3 N W�S5OP=76
< 47>MS¡478 N 6Ì�&Xl=uWoB&>HOP6 r =76xWE3 N 4jS5OC6 r 4 r?N 6 N 3547@COPD NoU 47@ r =?3AOTS L R OPW < =?3 R R = U&N @ 	 JML OC> R = U&N @
< 47>pS L&N 6xWo= U&NEU OC6dSA=�4V6 N S < =?3A8:>HO R B&@P4jS5=73 v >H>HX y $ y Xl=?3^S N >HS5OC6 r 476 U 476�47@ 0 >AOP> 	
I > R N 61SAOP=?6 NEU �QS L&N m�3H>HS,4ÂSAS N R iQS�S5=}4 U&U 3 N >A>^S L&N 4 / = �?N WE@â47O R < 4j>^S5=�SA3 0 476 U�< =?3A8

/ 476 U:< O U S L 4j6 U S5=?iÙ=?@P= r 0 WE=?6&>HO U&N 354jSAOP=?6&>VOC6dSA=ßS L&N WE@â47>H>AOPW N i&O U�N R OPW R = U&N @#ã¸B&> NoU /d0
=7S L&N 3,3 N > N 473AW L&N 3A> v 9�;ÄY y1w �TÅ J �Ã\ y&� �TÅ J � yK� �&{`= r yK��yI	
F 6�S L�N 9QO R i�@ N ]ti&O U&N R OCW R = U&N @É��OCSpOP>%47>H>AB R NoU S L 4jSg47@C@ L =?>HSA>�473 N B&6�O �?N 3A>A47@P@ 0 Wo=?6"/

6 N WES NEU �j476 U S L B&>
S L�N i&3A= / 4 / OP@COCS 0 =7XQ476 0 OC6�X N W�S NoU°L =7>HS�Wo=76dS547WESAOP6 r 4j6 U OP6�X N WES5OC6 r 476&=jS L&N 3
L =?>�SpOP>o|

ä Î � Ï + � Ïæå -¶çÙè½é Î
{ Ð }
å

Ô¦êµë Ü å±ì�ì � + z -
í¶î�ï�ðòñ�ó7ô_õ'ñ)ö�÷Iø§ð§ù)úrû.ü�ý.ð§þ×ó�ÿ���ðÙø1úrð���þ�ô ð����	�=ð���
������)ð§ý�=÷�ö�÷Ið��xû.ÿtü�û��pý����=û*ø�¦ý&û*ÿ���ð�ø¶úIû��pÿ¾÷7úrö��)û*ð�÷��

>



<,L&N 3 N�{ OP>¸S L&N 6dB R}/ N 3�=jXM>AWo476&>È476 OP6�X N WES NEUÕL =?>�S}> N 6 U >Èi N 3ÃB&6&OTSÃSAO R N � { Ð } OC>ÃS L�N
6dB R}/ N 3%=7Xt>AWo476&>g476�OC6�X N W�S NoU�L =?>HS < OP@C@
> N 6 U OP6xS5O R N�} �²476 U å OP>,S L�N S5=jS¡47@�6dB R}/ N 3p=7X
L =?>�S5>,OP6�Wo@PB U OP6 r >HB&>AW N i�SAO / @ N 476 U 6&=?6
/�>AB&>HW N iQS5O / @ N 	 JML OC>MXl=?@P@C= < >�Xl3A= R |

ä�� Î�� +��µë�Í��pë��TÍ����ÒÍ¶Ñ���� ��Ñ�!�"$#]ë Ì ÍÑ��jÍ¶Ñ&% " Ì �7ë�ÍAÑ1- Î � Ï
�
å

+ ( -

476 U S L�N i�3A= U B&WES,=jX�S5O R N >A@P=jS5> y S L 3H=?B r?L|{ Ð } �&47>,OP> NE� O U&N 61S%OP6<2�O r B&3 N w"	

2�O r B�3 N w | J O R N >H@P=7SA> y S L 3A=7B r?LX{:} � <,L&N 3 N =?6 N >AWo476�=uWoWEB&3A>,OC6x=76 N S5O R N >H@P=7S 	

Y N i�3A=?iÙ=?> NEU 476 N JuS N 6&>HOP=?6ÔSA=}S L&N 9uO R i&@ N ]ti&O U&N R OCW R = U�N @)S L 4jS^4 U kHB&>�S5>^Xl=?3 / 476 U /
< O U S L Wo=?6�>AO U�N 354ÂS5OP=76&>p476 U 6&=?6
/�B&6&OTXl=?3 R OP6�X N WES5OC=?6:i&3H= / 4 / OC@POTS5O N > 	 Y L&N 3 N /10 |

Ê �(' Î
{ �('
å

+ � -

476 U S L&N >AO R i�@ N i&3H= / 4 / OC@POTS 0 � ä �uOP>`3 N m�6 NEU Xl=?3 r 3H=?B&i
/�S5=�/ r 3A=?B�i»4j6 U»L =?>HS§/�S5=�/ L =?>�S�OC61S N 3A47Wp/
S5OC=?6&>E�?OP6}S L&N Xl=?3 R =7X ä��)' 	 Y N R 4 U&N 6&=7S N S L 4jS`4j@CS L =?B r?L OTSÄOC>ÄO U&N 47@QSA=�m�6 U 4�WE@P=?> NoU /�Xl=?3 R
>A=7@PB�SAOP=?6�Xl=73�S L&N > NVNon B�4jSAOP=?6�>o�
OCS�OP>�6&=jS°6 N W N >A>A473 0 SA= r 47OP6�6 N W N >A>A473 0 OC6&>AO r?L S5>gS L 3A=?B r?L
>AO R B&@P4jS5OC=?6 	
J =Õ4 U&Non B�4ÂS N @ 0 S N >�SÔ>HB&W L W L 476 r7N >~SA= S L&N R = U&N @���3 N 47@�/ < =?3A@ U U 4jS¡4Ó=7X / 476 U:< O U S L

Wo=76&>HSA3547OC6dSA>�476 U�L =?>HSA>3^`>A=jXÚS < 473 N 6 NoNoU�NoU SA= / Nxr 4jS L�N 3 NEU ÔM>Ai N WEOCm�Wo47@P@ 0 �_OP6 >AB�i&ik=73HS�=7X
S L�N > N¸n B N >�S5OC=?6&>o|

�&	 Y L 4ÂS%OC>^S L&N 3A476 r?N 476 U 4 �?N 354 r7N B�i
/£@COP6&8 / 476 U:< O U S L Xl=?3 L =?>HSA>%=?6:S L&N F 6dS N 3H6 N S	*

w
	 Y L 4ÂS}OP>°S L�N i N 3AW N 61S¡4 r?N 476 U Wo=?6&6 N WESAO � OCS 0 =7X L =?>HSA>�=?6 S L&N F 61S N 3A6 N S}S L 4jS L 4 �7N
��y



W N 3HS547OP6<=?i N 3A4jS5OC6 r > 0 >�S N R >%476 U > N 3 �?N 3%>H=7XÚS < 4j3 N OP6&>�S¡47@C@ NoU *

f N S < =?3H8(3 N > N 473AW L R 4jOP@POC6 r /�@POP>�S5>E��OC6 U O � O U B�47@C>o�,476 U WE= R i&476&O N > <�N 3 N WE=?61S¡47W�S NEU OC6
> NEN 8dOP6 r S L OP>VOP6QXl=?3 R 4jS5OC=?6Ì� / B�S < OCS L @COCSASA@ N 3 N >HB&@CSA> 	 [ N >AiÙ=?6&> N >VXl3A= R OP6 U O � O U B&47@P>È4j6 U
S L�N R 47OC@POP6 r @POC>HS5>tOC6&Wo@CB U&NEU 6�= U OC3 N WES_8d6&= < @ NoU�r?N =jX²S L OP>tOP6QXl=?3 R 4jS5OC=?6Ì� L = <�N��?N 3�i&3A= � O U�NoU
iÙ=?OP61S N 3A>gSA=<=?3 r 4j6&OPDo4jS5OC=?6&>p>AB&W L 47> F I f I � F \ I fgf¸��fgb I f%[¸�²476 U \ I F q I 	 ZgX_S L&N > N �
=?6&@ 0 f%b I fg[ º 4j6 U \ I F q I ¹ > NoN R NEU SA= / N Wo=7@P@ N WESAOP6 r 6 N S < =73A8ßOC6�Xl=?3 R 4jSAOP=?6Ì� / B�S U O U
6&=7S�i&3A= � O U&N S L&N 6 N W N >A>A473 0Ý/ 4j6 U:< O U S L >HS54jS5OC>HSAOPWo> 	 J´N @ NEr?N = r 3547i L 0,+ �
4~WE= R i�476 0 <,L OPW L
Wo3 N 4jS N >~476 U > N @P@C>V3 N iÙ=?3�S5>~=jX F 61S N 3H6 N S~>HS54jS5OC>HS5OCWo>E�^3 N >AiÙ=?6 U&NEU S5=Ó=?B&3�OP6 n B&OC3AO N > < OCS L 4
>HS54jS N R N 61SpS L 4jS,S L�N 0 U =V6&=7SpWE=?@P@ N WES,OC61S N 3¶/£6 N S < =73A8Ô@COP6&8 / 476 U:< O U S L >g476 UxU =»6&=jS%8d6&= <
=7X`4j6 0 =?6 NÃN @P> N�<,L = U = N > 	 2�=?3p=?i N 354ÂS5OP6 r > 0 >�S N R B&>A4 r?N � JML&N �¸4j3HS56 N 3g�°3H=?B&iß4j6 U S L�N
f N S < =73A8GZ�i N 354jSAOP=?6&>,=7X.Yå; F <�N 3 N Wo=?61S547WES NoU 	 JML�N �°473HSA6 N 3%�$3A=?B�i L 4 U >HS54jS5OC>HSAOPWo>^Xl=73
L = < R 476 0 ;_\�>�473 N >A=7@ U¥< OCS LVU O �²N 3 N 6dS_=?i N 3A4jS5OC6 r > 0 >HS N R >�=76�S L&N R � / B�S_6&=7S_=?6»47W�S5B�47@
B&>A4 r?N 	 Yå; F f N S < =?3A8VZ�i N 3A4jS5OC=?6&>�3 N iÙ=?3HS NoU S L 4jSÄS L&N 0 U =$6&=7SÄWo=?@C@ N W�SÄ>HB&W L OP6�Xl=?3 R 4ÂS5OP=76 	
Y L OC@ N S L�N 3 N 473 N 4<X Np< i�473�S5OCWoB&@P473�OP6�>HS¡4j6&W N >Ã=7X�>A= R N =?i N 3A4jS5OC6 r > 0 >HS N R 476 U >A=jXÚS < 473 N
B&>A4 r?N >HS54jS5OC>HS5OCWo>M=?6"/£@POC6 N.- �&=7XÚS N 6<S L&N OP3 / 3 N 4 U S L �)476 U >A= R N S5O R N >,4jWoWoB�3547W 0 �)473 N @P47W¡8dOP6 r 	
JML&N > N i&3A= / @ N R >o�´Wo=?B�i&@ NEU_< OCS L S L&N R 4jS L&N R 4jS5OCW�47@ U O'³�WoB&@TS5O N >�=jXMXl=?3 R OP6 r 4�WE= R /

i&@ N S N 4j6 U Wo@P=7> NoU R = U&N @��j@ NoU SA=Ã4$3 N 47>H> N >H> R N 61S�=7XkS L&N Wo@P47O R i&B�S`Xl=?3�S L 476 U 47i�i&3A=14jW L SA=
/ N S5478 N 6�SA= < 473 U OTS 	 q�B�3AOP6 r S L OC>t3 N 4j>A> N >A> R N 6dSo�&4$X N=< 3 N 4j@POPDo4jS5OC=?6&> <�N 3 N R 4 U�N Wo=?6&W N 3H6
/
OP6 r S L&N >�S¡4jS N =7X_WoB&3H3 N 6dS < =?3 R 3 N > N 4j3AW L 	 2´OP3A>�S��ÌOTS / N Wo4 R N = / � OC=?B&>gS L 4jS R =?>HSo�ÌOCX`6&=jS
47@C@��&=7X�S L&N 3 N > N 4j3AW L =?6 < =?3 R i&3A=7i�4 r 4jSAOP=?6 L 4 U / NEN 6GWo=?6&W N 3H6&OP6 r S L&N¸N=�kN W�S5>g=jX < =73 R >
=?6ÕS L&N F 61S N 3A6 N S�47>È4 <,L =7@ N 476 U 6&=7SÈ=?6 i�473HSAOPWEB&@â473¸> NEr R N 61S5>È=7X,>HB / 6 N S5> 	 9 N Wo=?6 U @ 0 �
S L�N 3 N OC>^4}@P47W¡8»=jX.SA=Q=7@P>^4 � 47OC@â4 / @ N S5=}S N >HS,6 Np<±< =?3 R 47W�S5OP=76&>^476 U i�3A=?i�4 r 4jS5OC=?6~3H=?B�SAOP6 N >
< OCS L =?B�S¸3 N @ N 47>AOC6 r S L&N R S5=<S L&N¥< OP@ U =73ÃOC6Ó4xWo= R i&@ N S N @ 0 Wo=?61S53H=?@P@ NoU ��> R 47@C@�/�>AW�4j@ N �
> N S§/
/�0214320Bô65 ÷7328:9;¦ÿ<�=9�8:3Qù?>��A@7ð�ø¶úr÷BDCE3DóGFH3I5 ÷6ñKJ�û úIúIð�> ù?>&��@7ð�ø¶úL ï3ú#úIù�M)NONÙúIð�ý.ð��pð�����>P¦ù�ï.QO� ø����RNS�8:¦ÿKQ�T ð�ü�÷Iû úrð�÷]ù?>��	��û���ð��÷7úPÒúrû*÷#úIû ø§÷��A�&úIï�ð�ûU> ö�÷Ið�>½÷�V¦û*ÿ�ø§ý.ö���û.ÿ?�W�pùKð�>PÒúrû.ÿ?� ÷&Q)÷7úrð��X¦ÿ��ü?>��	TD÷Ið�>]ö�÷Ið��Y�0Dð§úrø�>�A� ú�V�ï3ú#úrù,M(N�NDTZTZT[� ÿ�ð§úrø\>P	� ú]� ø����RNKV�ù?>��	��û���ð�÷�÷7úPÒúrû*÷#úIû ø§÷Z���4Tµð§üt÷#ð�>&�=ð�>�ù?>��pý*û^��ð�>�¦úIû��pÿ,�

�&�



S5OC6 r 	 J =»4 U&U 3 N >H> / =7S L =7X.S L&N > N OP>A>HB N >pOP6<S L�N >HWo=?i N =jX�S L�N =73AO r OP6�47@ L 0 iÙ=7S L&N >HOP>o�k4V6 N=<
47i&i�3A=147W L_< 47>}W L =?> N 6ÕS L 4jS�Wo=?6�>AO U�N 3 NEU Wo3 N 4jSAOP6 r 4Gi�47354 R N S N 3HOPD NoU � sKu^_ ´ � � o��"� � Ö < =?3 R
R = U&N @�4j6 U 4 < =?3 R >AO R B&@â4ÂS5OP=76èSA=Q=?@_W�4ji�4 / @ N =7X,>HO R B&@P4jS5OC6 r 4�W�4 R i&B&>¶/£>HOPD NEU 6 N S < =?3H8
476 U OCSA>MOP61S N 3547W�S5OC=?6&> < OCS L S L&N F 61S N 3A6 N S�47>p4 <,L =?@ N 	

` a ñ iIb c ô$õ a3g ò

F 6}=?3 U&N 3�S5= / B&OC@ U 4%3 N 47@POC>HSAOPW`>AO R B&@â4ÂS5=?3ÌXl=?3´476 0 S 0 i N =7X < =?3 R O R 4 r OC6�4 / @ N ��4pWo= R iÙ=?6 N 61S§/
/ 47> NoU 473AW L OCS N WESAB&3 Nt< 47> U&N��?N @C=?i NoU S5= / N$N 47>HOP@ 0 � 473AO NoU 476 UxN JuS N 6 U&NoU S5=}Xl=?3 R 47@C@k>H=?3HSA>
=7X < =?3 R OP6&>�S¡476�W N > 	�F 6åS L OC>:> N W�S5OC=?6Ì� <�NÓU&N >AWE3AO / NoU S L&N i&3H=?ik=7> NoU 473AW L OCS N WESAB&3 N ��OCSA>
Wo= R iÙ=?6 N 6dSA>o�%476 U S L&N > N S<=7X°i�4j354 R N S N 3A> / N OP6 r B�> NoU SA=Ü>AO R B&@â4ÂS N 4 < =73 R OC6&>HS5476&W N
< OCS L OP6<4V@P=uW�4j@²Wo=73AiÙ=?354jS N 6 N S < =?3H8 N 6 � OC3A=?6 R N 6dS 	
0 0 U�N m�6&OTS5OC=?6Ì�t4 < =?3 R OP>�4ß> N @CX�/£WE=?61S¡47OC6 NoU �Ä> N @CXpi&3A=7i�4 r 4jSAOP6 r i&3A= r 354 R|	 JML B&>E��OC6

>AO R i�@ N S N 3 R >o�^OTS L 47>VS < = R 47OC6ÜXlB&6&WESAOP=?6�>o|GS L 4jS <,L OCW L i&3H=?i�4 r 4ÂS N >»476 U S L 4ÂS <,L OPW L
U = N > �?=jS L&N 3Ù�ÜS L OC6 r > 	 Y N i�3A=?iÙ=?> N S L 4jS:S L&N 3 N OP><4ÕS L OC3 U / 3H=14 U XlB&6&W�S5OC=?6�47@COCS 0 =7XÃ4
< =?3 R �ÌS L 4ÂS$=7X�> N @TX�/£i&3 N > N 3 � 4jSAOP=?6 	 Y N 47@P>H=:i&3A=7ik=?> N S L 4ÂS$S L&N �?=jS L&N 3Ù�ÔXlB&6&W�S5OC=?6�47@COCS 0 =7X
4 < =73 R R 4 0ß/ N R =?3 N 47i&i&3H=?i&3HOâ4jS N @ 0 W�4ÂS Nor =?3AOCD NoU 47>Ã�$=147@�/¶0^47> NoU«I WES5OC=?6&>d+É�0 I -��
4j>
<,L 4jS NE�7N 3�XlB&6�WES5OC=?6�47@COCS 0 OC6&Wo@CB U&NEU OP6~4 < =?3 R < OP@C@)6�4jS5B�3547@C@ 0È/ NgU&N i N 6 U&N 6dS,=76 <,L 4jS NE�7N 3
r =14j@P>�+�476 U >AB / r =147@P>�-�S L&N 47BQS L =?3 L 4j> 	
JML&N�< =?3A8èi&3 N > N 6dS NoU /10 Y N 4 �?N 3 mpo½qVsKu�q OC6 v Yå;�9�\ y&�Ky i�3A= � O U&N >ÈB&> < OCS L R 47OP6&@ 0

476G47WESAOP=?6x476 U S N W L 6&O n B N / 4j> NoU S¡4�JQ=?6&= R�0 =7X�Wo= R i&B�S N 3 < =73 R >o� <,L OCW L°<�N B�SAOP@POCD N 4j6 U
XlB&3�S L&N 3 N JuS N 6 U�L&N 3 N 	

d ¬�® ¯Ó��	�!��t�_�����	��

JML&N i&3A=?i&4 r 4jSAOP=?6ÜXlB&6&W�S5OC=?6OTS5> N @CX R 4 0 / N / 3A=?8 N 6 U = < 6OP61S5=èS L 3 NoN 47WESAOP=?6&>E|ß47W n B&OP3 N
S¡4j3 r?N S���> N 6 U >HW�476Ì�´476 U OC6�X N W�S¸S5473 r7N S 	 I W n B&OC3AOP6 r S L&N S¡473 r?N S°>HO R i&@ 0GR N 476&>°i&OCW¡8uOC6 r 4

�¨w



L =?>�S�SA=È4jSAS547W¡8V6 N JuS 	 9 N 6 U OP6 r 4Ã>AW�4j6ÔOP6 � =7@ �?N >^W L&N W¡8uOC6 r S5=Ã> NEN OCXÌS L 4jS L =?>�S^OP>�3 N W N iQS5O �7N
S5= 476©OC6�X N W�S5OC=?6©4ÂSAS N R iQS��^>HOP6&W N F ;6/£>Hi�47W N OP>�>Ai�473H> N @ 0 ik=7i&B&@â4ÂS NoU 	 JML OP> R 4 0 OP6 � =?@ �7N
4Ý>AO R i&@ N i&OP6 r SA=èW L�N W¡8�OCX,S L&NxL =?>�S�OP>�47@PO �?N =?3�4ßXlB&@C@M=?B�S � B&@P6 N 354 / OP@POTS 0 4j>A> N >A> R N 6dS 	
F 6�X N WES5OC6 r S L&N S¡473 r?N S°OC>$S L&N 47WESAB�47@ R N S L = U B&> NoU SA=<> N 6 U S L&NN< =?3 R WE= U�N SA=<S L&N 6 N=<
L =?>�S 	`F 6G47@ r =73AOCS L R Xl=?3 R |

e4f�g?e�hYi4hkjmlonOprq
s g�t�jvuxwyhmz<{}|�~?f4l,�}jmh}f,i4l}j6n�p
t�|�z�zklmt,t�uxw�tkl<�4�m�mt,zkh<�Wn s g�t?j�p
~?�[nXt�|�z�zklmt,t�p�j s l<�
~K�4�4lmz�j6n s g�t�j�p

l<�4��~?�
�

F 6»S L&N W�47> N =7XÌ4¸>HO R i&@ N< =?3 R <,L OCW L~U = N >_6&=7S_m�3H>HS�W L&N W¡8VS5=¸> NEN OCXÙS L�N%L =7>HS�OP>_4 � 4jOP@â4 / @ N
=?3M>HB&>AW N i�SAO / @ N +l>AB&W L 47>%9Q@â4 R»R N 3�-��QS L&N >AWo476 R N S L = U OC> U 3A=7i&i NEU |

e4f�g?e�hYi4hkjmlonOprq
s g�t�jvuxwyhmz<{}|�~?f4l,�}jmh}f,i4l}j6n�p
~K�4�mlmz?j6n s g�t?j�p

�

]`47W L =7X�S L&N > N 47WESAOP=?6�> R 4 0 L 4 �?N 476x47>H>A=uWoOâ4ÂS NoU �7Wo=?>�S��ÈS5=ÈOTS5>^OC6&Wo@CB&>AOC=?6:476 U<N J N WoB�SAOP=?6²�
>AB�W L 4j>gOP6�Wo3 N 47> NEU�< =73 R >AOPD N 476 U \^; h =?3%6 N S < =?3A8G@P=14 U 	 q N i N 6 U OP6 r =?6�S L&N 47B�S L =?3H>
6 NENoU >`=?3t3 Non B&OP3 N R N 61S5>E�1S L&N > N / N Wo= R N @CO R OCS5OC6 r X�47WESA=?3A>ÄOC6 <,L 4jS R 4 0Ã/ N OP6&WE@PB U&NEU OP6ÈS L�N
< =?3 R ^ >�47WESAOP=?6�> 	 JML OC>�OC> U OP>AWEB&>A> NoU XlB&3�S L&N 3^4jXÚS N 3 N JQi�476 U OP6 r B&iÙ=?6~S L�N > N 47WESAOP=?6�> / N @C= < 	

�)�



�H��ö���ö @A�&ú����dù·�:þY�Ìý.ÿ#!�ÿlù�ÿ�ûÙø
JML&N«J 473 r7N S I W n B&OP>HOCSAOP=?6i L 47> N =7X¸=?B&3 < =?3 R 47@ r =?3AOTS L R OC> / B�OP@CS U OC3 N W�S5@ 0 = � =7X°S L�N
� sK�&_"mpo6� � À)Ö ´�Ú mp�A� > N W�S5OC=?6�OC6 v Yå;�9�\ y&�Kyr	 Y N 4 �?N 3 mporq�sKu�q S54�JQ=?6&= R OPD N S L OP>,S¡47>H8<OP61S5= z
> N i�473A4jS N W�4ÂS Nor =?3AO N > 	 e N 3 N � <�N XlB&3�S L&N 3 N JuS N 6 U S L�N OP3 < =?3H8~S L 3H=?B r?L i�473A4 R N S N 3AOCD�4jSAOP=?6 	

WÌþ&��ø´ø.ÿ�øB� 9uW�476&6�OP6 r R 4 0</ N Wo=?6&>HO U&N 3 NEU 476 Non B�4jSAOP=?6
/ / 47> NoU R N S L = U Xl=?3,W L =u=?>HOP6 r 4
L =?>�S 	 I 6 0 S 0 i N =7X Non B�4jSAOP=?6 R 4 0ß/ N B&> NoU S5=<473H3AO �7N 4jS°4j6 F ; 4 U&U 3 N >H>o� / BQS$S L&N 3 N 473 N
S L 3 NoN R 47OP6ÃS 0 i N >`> NoN 6�S L B&>tX�473E|´> Non B N 61SAOâ47@É�135476 U = R �d4j6 U @P=uW�47@Qi&3 N X N 3 N 6&W N 	 9 Non B N 61S5Oâ4j@
>AWo476&6&OC6 r OC> N J�47W�S5@ 0 47>~OCS»>A=?B&6 U >o|Ó>HS¡4j3HS:4ÂS:476 F ;"4 U&U 3 N >H><476 U OC6&Wo3 N R N 61S~S L 3A=?B r?L
47@C@�S L�N F ; >Ai�4jW N 	 JML OC>ÈWo=?B�@ U W�473H3 0 < OCS L OTS}S L&N =?iQS5OP=76&>}=7X <,L OPW L F ; SA=Ý>HS¡4j3HS < OCS L
+�B�> N 3$W L =?> N 6 � 47@CB N �k35476 U = R �²=?3 / 47> NEU =?6 F ;�=jX`OP6�X N WES NEU«L =?>�S¦-g476 U«L = < R 476 0 S5O R N >
S5=�OP6�Wo3 N R N 61Sb+lWo=?61S5OC6dB&=?B&>E�$W L =?> N 6 � 47@PB N ��=?3<>HB / 6 N S�/ / 47> NEU - 	 [p476 U = R >AW�4j6&6&OP6 r OC>
Wo= R i&@ N S N @ 0 4jS_35476 U = R + U&N i N 6 U OC6 r =76»S L�N W L =7> N 6Ô;_[pf�� R N S L = U 476 U OCSA>�> NoNEU»� 47@PB N - 	
b
=QWo47@�i�3 N X N 3 N 6&W N >AWo476&6&OC6 r OP>È4 � 473HOâ476�W N =7X N OCS L�N 3V9 NEn B N 61S5OP47@M=?3È[p476 U = R � <,L�N 3 N /10
OCS L 47>�4 r 3 N 4jS N 3¸i&3A= / 4 / OP@COCS 0 =jX,W L =Q=7>AOP6 r 4�@C=QWo47@ F ;K4 U&U 3 N >A>È= �7N 3}4G3 N R =7S N =?6 N +lXl=?3
N J�4 R i&@ N ��S L&N S5354 U OCSAOP=?6�4j@ ;?y}�?w7y >Ai&@COCSÒ- 	

R¸ú��Õ���uøB�dú���ù)�uüf@A��ú����1ù���ÿ#!Eù�! ;t3 NEr?N 6 N 354ÂS NoUÓJ 4j3 r?N S¸b�OC>HSA>o�
=?3$>H=GWo47@P@ NoU � L OTS�/�@POP>�S5>��&�
Wo=7B&@ U OP6�Wo@PB U&N S L&N =?iQS5OP=76&>�Xl=?3Mi N 3HW N 61S54 r?N =7X´SA=7S¡4j@²iÙ=?i&B&@P4jS5OC=?6<476 U i N 3AW N 61S¡4 r?N< 3H=?6 r �
=?3kHB&>HS�6dB R}/ N 3�=jX F ;`>¸S5=ßOC6&Wo@CB U&N 	xF£R i&@COPWoOTS$S5=xS L OC>¸S 0 i N OP>°S L&N X�47WESÃS L 4ÂSÃS L&N @COP>HS¸OC>
U O � O U&NoU 4 R =?6 r 4«i�4j3 N 61S»476 U OTS5>ÈW L OC@ U 3 N 6Ì��4 � =?O U OP6 r S L&N i&3A= / @ N R =7X NE�7N 3 0 OC6&>HS5476&W N
L OTSAS5OC6 r S L�N¸N J�47WESp>54 R N R 47W L OP6 N > 	

�=� ù��uúÂøD�]5#57H�� �uøD�dú��Qù)�uü @A��ú����1ù���ÿ#!Eù�! ]6JuS N 3H6�47@C@ 0 r?N 6 N 3A4jS NEU S5473 r?N S¸@POP>�S5> U&N i N 6 U
=?6Ô=76 N =?3 R =?3 NpN JuS N 3A6�4j@²>A=7B&3AW N >�S L 4jS�W�476 / Ngn B N 3AO NoU Xl=?3 L =?>�S U 4ÂS¡4 	 JML OP> < OC@P@)OP6 � =?@ �7N
N OTS L&N 3M> N 3 �?N 3A>pS L 4jS%473 N 6&=?3 R 47@C@ 0 i&B / @COPWE@ 0 4 � 47OC@â4 / @ N �u>AB�W L 47> r 4 R OP6 r R N S¡4�/�> N 3 �?N 3A>E�Ù=73
=?6 N > N JQi&@POCWoOCSA@ 0 > N S5B&i /10 S L&NN< =?3 R =?3 < =?3 R 47B�S L =?3 	 JML&N 6&=?3 R 4j@P@ 0 4 � 47OP@P4 / @ N R N S¡4�/

� $



> N 3 �7N 3A>_Wo=7B&@ UÈL 4 �7N i&47354 R N S N 3H>ÄXl=?3Ä354ÂS N >t=jX²W L 4j6 r?N �1>HB&W L 4j> R 476 0 ik=7i&i&OP6 r B&i�4jS`6&O r7L S
=?3,@ N 4 � OC6 r OP6<S L&N R =73A6&OC6 r 	 ]`47W L > N 3 �?N 3�Wo=7B&@ U 47@P>H= L 4 �7N 4 R 4�JQO R B R n B N 3AO N > � > N WE=?6 U
S L 4jSgOTS < =?B�@ U / N 4 / @ N S5= L 476 U @ N 	 JML&N�< =?3 R < =?B&@ U 47@C>A=�6 NoNEU 4 < 4 0 =jXÄm�6 U OC6 r S L&N > N
> N 3 �7N 3A>E� N OCS L&N 3 L 4j3 U /�Wo= U&NoU =?3^S L 3A=?B r7L >HW�476&6�OP6 r 	

÷Eøkù)�dúÂøB�]5�@A�&ú����1ù���ÿ#!Eù�! F 61S N 3A6�47@ J 473 r?N S_b
OP>�S5>_473 NML O r?L @ 0 U&N i N 6 U�N 61S^=?6ÈS L&N OP6�X N WES NEU
L =?>�S 	 JML OP> R N S L = U Wo=7B&@ U i&47354 R N S N 3HOPD N S L�N W L =?OCW N =jX L = < R B&W L OP6QXl=~OP>p=?6�S L&N}L =7>HS��
>AB�W L 4j>A�147@C@ R 47W L OP6 N >^OP6»>AB / 6 N S����G�147@C@ < OC6 U = < > / =)J N >^OP6Ô>HB / 6 N S��&��i�473HSAOPWEB&@â473_> N 3 �7N 3A>E�
6dB R}/ N 3,=7X´OP61S N 3A6�4j@ � N JQS N 3H6�47@��Q=?3,>A= R N Wo= R}/ OP6&4jS5OC=?6 	

Rt�]!3!�ÿG�T� ;�47>H>AO �7N R N S L = U >�473 N,U&N S N 3 R OP6 NoU /d0 �?6�=?3 R 47@×�$OC61S N 3A47WESAOP=?6�> / N S <�NoN 6 L =?>�S5> 	
;�4j354 R N S N 3A> R 4 0 OC6&Wo@CB U&N 4^3A4jS N =7XuOC6dS N 3A47WESAOP=?6 < OTS L i�473�S5OCWoB&@P473 R 47W L OC6 N >E�ÂOC61S N 3H6�47@ � N JuS N 3A6�4j@
354ÂS N =7X´OP61S N 3547W�S5OP=76Ì��=?3M>HB / 6 N S�/ / 47> NEU 354ÂS N =7X´OP61S N 3547W�S5OC=?6 	

I 6 0 =7X²S L&N > N R N S L = U > R 4 0 47@C>A= / N Wo= R}/ OP6 NoU SA=�i&3H= U B&W N%U O �kN 3 N 61S�S 0 i N >^=jX²S¡4j3 r?N S
47W n B�OP>AOTS5OC=?6»>�S53A4jS NEr O N > 	 2�=?3 N J�4 R i&@ N �uS L&N 4 < =?3 R�R 4 0V/ NEr OP6 < OTS L 476ÔOP6�OCS5OP47@ L OTS�/�@POP>�S`=7X
��y?y U O �kN 3 N 61S L =?>�S5>^=73�>AB / 6 N SA> 	 Z�6&W N OTS L 4j> N J L 47B�>HS NEU OCS5>�> N 473AW L B&>HOP6 r S L&N�L OTS�/£@COP>�S��1OCS
R 4 0 S L&N 6�i&3H=QW NoNEU SA=�i N 3�Xl=?3 R 35476 U = R >HW�476&6�OP6 r¥< OCS L 4 z7y&~ @P=uW�47@ / Oâ4j> 	
F SMOP>�O R ik=73HS¡4j6dS_S5=�6&=7S N � L = <�NE�?N 3o�&S L 4jS^S L&N 3 N >A=?B�3AW N WE=?6&>HB R iQS5OP=76Ô=7X N 4jW L R N S L = U

OP>~6&=7S~S L&N >54 R N 	 q�O �²N 3 N 6dS R N S L = U > R 4 0 3 Non B&OC3 N S L�NQ< =73 R SA= / N @â473 r?N �M>HB&W L 4j>
S L�NÈN JuS53A4 /10 S N >¸3 Non B&OC3 NoU /10 4 L OCS§/£@COP>HSo�k=73�S5=ÔS¡4j8 N R =73 N i&3H=QW N >H>AOP6 r SAO R N �²>HB&W L 4j> /d0
> N 473AW L OP6 r S L&N<L =?>�S»Xl=73»4 U&U 3 N >A> N >~=jX�=7S L&N 3 � B&@P6 N 354 / @ N<L =?>�S5> 	 2�B&3HS L&N 3V3 N > N 473AW L 4j6 U
476�4j@ 0 >AOC>�> L =?B&@ U / N i N 3�Xl=?3 R NoU OC6 S L OP>È473 N 4GSA= U&N S N 3 R OC6 N 47>H>A=uWoOP4jS NEU Wo=?>�S5>}Xl=?3ÃB&>AOC6 r
N 4jW L R N S L = U 	 JML&N WE=?>HSA>�WE=?B&@ U S L�N 6 / N B&> NEU OP6 U&N S N 3 R OC6&OP6 r<U&N >AO r 6ÓSA354 U&N /£= � >$S L 4ÂS
< =?3 R 47BQS L =?3H> N 6 r 4 r?N 4jS 	 2�=?3 N J�4 R i�@ N � L OTS`@POC>HS5>ti�3A= � O U&N 4 L O r?L S`3A4jS N =7X²OP6�X N WES5OC=?6Ì� / BQS
4jSp4 L O r7L Wo=?>�S%=jX < =?3 R i&4 0 @C=14 U >AOCD N 	

�¨z



�H��ö��'� W��uø.ü´ÿ�øB�8�æWÌþ&��ø

JML&N > N 6 U >HW�476»XlB&6&WESAOP=?6�S N >HS5>_S5=Ã> NoN OCXÌS L&NpL =?>HS�OP>�4 � 4jOP@â4 / @ N Xl=?3`OC6�X N W�S5OP=76 	 JML OC>�Wo476 / N
47>%>AO R i&@ N 47>gW L&N W¡8dOP6 r OTXÄS L�NÃL =7>HS�OC>%B�iß=?6GS L&N 6 N S < =?3A8x=?3%47>%WE= R i&@ N JG47>%W L�N W¡8dOP6 r OTX
S L�N^L =?>�S`OP> � B&@C6 N 3A4 / @ N S5=gS L&NMN JQi&@C=?OCS <,L OCW L¥< OC@P@ / N B&> NEU 	 JML&N > N 6 U OC6 r =7Xk4g>HW�476 / N Xl=?3 N
4jSHS N R i�S NoU OP6�X N WES5OC=?6<W�476G3 NEU B&W N S L�N >HW�476&6�OP6 r 354jS N OCX.S L&N Wo=?>�S,Xl=?3MX�47OP@COP6 r 4j6GOC6�X N W�S5OP=76
OP> r 3 N 4jS N 3~S L 476(S L&N Wo=?>�S:=7X$X�47OC@POP6 r 4 >HW�476�=73Ô> N 6 U OP6 r 4 >AWo476�i&@PB�>ÔOP6�X N WESAOP=?6 	 Z$6 N
O R iÙ=?3HS54761S`i�47354 R N S N 3tSA=ÃS L OP> < =7B&@ U / N S L&N W L =?OCW N =7X²SA35476�>AiÙ=?3HS�i&3A=jS5=uWo=?@B+ J \^; � h q$;ò-
=?3òkHB�>HS°>AO R i�@ 0 S L&N SAO R N Xl=?3%=?6 N >HB&WoW N >A>�XlB&@`>AWo476è476 U S5O R N Xl=?3g=?6 N X�47OP@ NoU >HW�476 	 I @C>A=&�
<,L&N S L&N 3�=?3`6&=7S�OCS`S N >HSA>_Xl=73_S L&N%L =?>HS_S5= / N B&i»=?3`OCXÌOTS_OP>_4°XlB�@P@&S N >HS_Xl=?3`S L&N,� B&@P6 N 354 / OP@POTS 0
+�=73^Xl=?3 R B&@TS5OPi�@ N%� B&@C6 N 3A4 / OC@POCSAO N >Ò- 	

�H��ö��'� ÷oøDU½�uþ7ù¨ÿlûkø����uþ7ù�û)ú��H÷A���
JML&N i�473�S5OCWoB&@P473ÌOP6QX N WESAOP=?6 �7N W�S5=?3.B&> NEU SA=g4jWoW N >A>�S L&N 3 N R =7S NtL =7>HS�OP> R 47OC6&@ 0 U&N i N 6 U&N 61S´=?6
S L�N i�473�S5OCWoB&@P473 � B�@P6 N 354 / OC@POTS 0 W L =?> N 6}S5= N JQi&@P=?OTS 	�F 6V4%6�=?6
/£>Hi N WoOTm�W�> N 6&> N �dOCS´OP> U&N i N 6 U&N 61S
=?6ÈS L�N S5354j6&>AiÙ=?3HSÄi&3A=7SA=QWE=?@&W L =7> N 6VS5=$B�> N 476 U S L�N R N >A>54 r?N >AOCD N S5= / N > N 6dS 	 9 N WES5OC=?6 � =7X
v Yå;�9�\ y&�Ky 4j@P>A=Ãi&3A=7ik=?> N >^S L 3 NEN i�473�S5OPWEB&@â4j3_WE@â47>H> N >^=7X F {}|&9 N @TX�/£Wo473A3HO NoU �u> N WE=?6 U W L 476�6 N @É�
476 UxN R�/ NEU&U&NoU 	

d ¬1« � �.-��|¯Ó�����Q�.�&�Ä�����	��

JML&N 9 N @TXÄ;t3 N > N 3 � 4jSAOP=?6x47W�S5OP=76&>M=7Xt4 < =?3 R�R 4 0 S5478 N R 476 0 Xl=?3 R > 	�F 6xS L&N¾< OP@ U � < =73 R >
L 4 �?N / NoN 6»= / > N 3 �7NoU SA= U OP>54 / @ N 4761SAO�/ � OC3AB&>t>H=7XÚS < 4j3 N =73ti&3 N��?N 61S�> N 6 U OP6 r OCSA> N @TXkSA=°W N 3�S¡47OC6
4761S5O � OP3AB�>§/£8d6&= < 6G4 U&U 3 N >H> N > 	 JML&N 0 L 4 �?N 47@P>H= / NoN 6G> NoN 6GS5=»4jSHS N R i�S U OC>54 / @POP6 r =7XÄ=jS L&N 3
< =?3 R > <,L OPW L R 4 0Ô/ N Wo=?61S N 6 U OC6 r Xl=?3^S L&N >A4 R N > 0 >HS N R|	 Y N 47@C>A= / N @PO NE�7N S L 4jSM4ÈSAO R N /
/ 47> NoU S L 3A=7SHS5@ NEU >AWo476&6&OC6 r R 4 0 L&N @PiÕS L�N�< =73 R SA=j�?>A@COPiÓB&6 U&N 3}S L&N 3A4 U 473�� 	 Y N 47@P>H=
i&3H=?ik=7> N 4 U&N Wo= 0xR N S L = U � <,L&N 3 N /d0 4 < =?3 R < OP@C@Ì3 N @ N 4j> N 4VX Np< W L OP@ U 3 N 6GS L 4jS��?W�4jB&> N 4

�)(



@P=jS�=7X�6�=?OP> N �}>H=}S L 4jS�S L&N i�473 N 61SMOP>�6&=7S^6�=7S5OCW NoU 	tF S L 47>^47@P>H= / NEN 6:i&3H=?iÙ=?> NEU v Yå;_9&\ y&�Ky
S L 4jS,4 < =73 R Wo47B&> N¸U 4 R 4 r?N S5=ÈOTS5> L =?>HS,OTX��&476 U =76&@ 0 OCX��QOCSMOC>� U OC>HS5B�3 / NoU �ÈOC6:>A= R Nt< 4 0K	
JML OC> R = U B&@ N WE=?B&@ U Wo=76dS547OP6xi�473A4 R N S N 3A>MXl=?3E|�i&3H= / 4 / OP@POTS 0 =7X�>AB&WEW N >A>�OC6 U OC>54 / @POP6 r 4761S5O�/
� OP3HB&>g=?3%=7S L�N 3g>H=7XÚS < 473 N B&i U 4jS N >o�Ìi&3H= / 4 / OP@POTS 0 =7X / N OC6 r 6�=7S5OCW NoU 476 U S L B�>�3 N R = �?NEU �²=73
� L 4j3 U&N 6&OP6 r ��=jX´S L&N°L =?>HS%4 r 47OP6&>�SM=7S L&N 3 < =?3 R > 	

d ¬P� � 	��`-� <¡ �t����+£¢å�²�&�	����

I < =?3 R ^ >t��0 I XlB&6&WESAOP=?6&47@POTS 0 U&N i N 6 U >t=?6ÃS L&N 4jB�S L =733^ > r =14j@Q@COP>HS 	 JML&N¥¤ sk��u ´ sM¡�À > N W�S5OC=?6
=7X v Yå;�9�\ y&�Ky i&3H= � O U&N >$>H= R N B&> N XlB&@t>AB r7r?N >�S5OP=76&>�Xl=?3�>HB&W L 4 R = U B&@ N 	 JML&N =?i N 6&OP6 r =7X
4 / 47W¡8&/ U =Q=?3°Wo476 R 478 N S L&NVL =?>�SÃ>HB&>AW N i�SAO / @ N S5= R =?3 N 4jSAS547W¡8d> 	 JML OP> < =?B&@ U OC6 � =?@ �?N 4
i&3H= / 4 / OC@POTS 0 =jX%S L&N / 47W¡8&/ U =u=?3 / N OC6 r B&> NEU 476 U 476 0 4j>A>A=uWoOP4jS NEU S5354�³»W<B�SAOP@COPD�4ÂS5OP=76 	ÝF S
Wo=7B&@ U 47@C>A=Ôi�3A= � O U&N 4Ô@COP>�S�=7X_=7S L&N 3 < =?3 R >gS L OP> L =?>HS°OC>g6&= < >AB&>HW N i�S5O / @ N SA=:=?3$4Ô@POC>HS%=7X
� B&@P6 N 354 / OP@COCS5O N >�S L OP> L =?>�S�6�= <�L 47> 	 9Qi&4 R 3 N @â4 0 >�476 U e JMJ ;6/£;`3H=�J�O N >^=jX
Wo=?B�3A> N%L 4 �?N 476
47>H>A=uWoOâ4ÂS NoU / 4j6 U:< O U S L Wo=?6&>HB R i�S5OC=?6Ý=?3�S53A4�³�W�i&4jSAS N 3A6 	�F 61S N 3A6 N S�q�=d9ß4jSAS547W¡8d> < =?B&@ U
L 4 �?N 4:> N SÃSAO R N =7X�47WESAO � 4jS5OC=?6Ì�
4ÔS5473 r?N S��.476 U 4ÔS53A4�³�W�i&4jSAS N 3A6 	 q$4ÂS¡4 U 4 R 4 r?N�< =?B&@ U
L 4 �?N 476x47>H>A=uWoOâ4ÂS NoU i&3H= / 4 / OC@POTS 0 S L 4jS,S L�N¸L =?>HS U O N > / N W�4jB&> N =7X.S L&N°U 4 R 4 r?N 	

¦ � b à �oô b ô$òÔóz�¸ó a ñ�ò

JML OP>¸> N WESAOP=?6 U&N >HWo3HO / N >ÃS L&N O R i&@ N R N 6dS54jS5OC=?6ß=7X�=?B&3¸47@ r =?3AOTS L R OPW R = U&N @ U&N m�6 NoU OC6
9 N WES5OC=?6 $ 	 [ Non B&OP3 N R N 61S5>�Xl=?3~W L =Q=?>HOP6 r 4 >AO R B&@P4jS5=?3V4j3 N i�3 N > N 61S NEU ��4j@P=?6 rÆ< OCS L S L�N
U&N >AO r 6G=7X.S L�N Xl3A4 R N=< =?3A8 	
F 6»=73 U&N 3`SA=¸S N >�S�=7B&3 L 0 iÙ=7S L�N >AOC>o�dS L 4ÂS / 476 U:< O U S L 476 U�L&N S N 3H= r?N 6 N OCS 0 =jX L =7>HS5>�4 �kN W�S

< =?3 R i&3A=7i�4 r 4jSAOP=?6²�Ä4�6 N S < =73A8&/ / 4j> NoU >AO R B&@P4jS5=?3 < 47>}>H=?B r?L S}S L 4jS < =?B&@ U 47@P@C= <êN=�kN W¦/
S5O �?N 4j6 UÜN 47> 0 OC6&Wo=?3Hik=7354jSAOP=?6è=7Xp=?B&3�47@ r =73AOCS L R OPW R = U&N @ 	 JML�N 3 N 4j>A=?6ÕXl=?3�W L =Q=7>AOP6 r 4
6 N S < =?3H8&/ / 47> NoU >HO R B&@P4jS5=73tOP> / N W�47B�> N >HB&W L 4$S5=u=?@Ù47@P@C= < >ÄS L&N @ NE�7N @)=7X U&N S¡47OC@��1>Hi N WoOCm&W�47@C@ 0

���



i�47W¡8 N S§/£@ N��?N @���S5=�> L = < < =?3 R S5354�³»W Np�²N WES5> < OCS L 6 N S < =?3A8&/ / 47> NEU Wo=?6�>HS53A47OP61SA> 	 q�O �kN 3 N 61S
>AO R B&@P4jS5=?3`=?iQS5OP=76&> <�N 3 N Wo=?6&>HO U&N 3 NEU / N Xl=?3 N W L =Q=7>AOP6 r S L&N =?6 N S L 4jS / N >HS^m&S�S L&N 6 NoNoU >^=7X
S L OP>M3 N > N 473AW L 	
JML&N 6&> w 6 N S < =?3H8È>AO R B&@â4ÂS5=?3 v 6&> w�y < 47>_Wo=?6&>HO U&N 3 NEU / N Wo47B&> N =7Xki&3HOP=?3 N JQi N 3AO N 6&W N >�4j6 U

r?N 6 N 3A47@�WE= R»R B&6&OCS 0 8d6&= < @ NEU&r?N =jX%OTS 	 6&> w OC>È4GXlB&@C@ 0 i�47W¡8 N S§/£@ N��?N @M6 N S < =?3A8Ó>AO R B&@â4ÂS5=?3
< 3AOTSAS N 6 OC6Ü\¨§:§à476 U Z J WE@ 	<F S}OC> / =7S L X�47>HSo��Xl=?3Ã4Gi�4jW¡8 N S§/£@ NE�?N @�>HO R B&@P4jS5=73o�´476 UÓ�7N 3 0
>AWE3AOCi�S¡4 / @ N 	:F SÃi&3H= � O U&N >ÃWo=?6&>�S53HB&WESA>�Xl=?3°>AO R i&@ NVL =?>HSA>}476 U 3A=7B�S N 3A>ÃS L 4jS L 4 �?NÔU O �kN 3 N 61S
6 N S < =?3H8dOP6 r i�3A=7SA=QWE=?@P>°Xl=?3¸> N 6 U OP6 r > N 6 U i�47W¡8 N S5> / N S <�NoN 6 N 47W L =jS L&N 3 	xF S L 4j> R 47OP6&@ 0
/ NoN 6�B�> NoU OC6S L&N i�4j>HS~Xl=73Ô476�4j@ 0 DoOC6 r W L 476 r?N >~S5=Õ3H=?B�SAOP6 r 47@ r =73AOCS L R >o�`S L&NGJ \^; �ÂF ;
i&3H=7S5=uWo=?@É�&476 U 47W�S5O �?N°n B N B N R 476�4 r?N R N 61Sp47@ r =73AOCS L R > 	
JML&N f N S < =73A8 YÓ=?3 R 9QO R B&@â4ÂS5=?3·+Éf,Y�9G- v 6 < > y < 47> / 3AO N=Ç 0 Wo=76&>AO U&N 3 NoU ��476 U R N 6
/

S5OC=?6 NEUèL�N 3 N � R 47OC6&@ 0 U B N SA=xOTS5>$6�4 R N 	 JML OP>$OC>°4x>HO R B&@P4jS5=73 < 3AOTSAS N 6ÝOP6è; N 3A@ÄXl3H= R S L�N
r 3H=?B&6 U /�B&i 	ÄF S�OP> / 4j> NoU =?6VS L&N O U&N 4¸=jX R N >A>A4 r?N /£i�47>H>AOC6 r / N S <�NoN 6 L =?>�S5>o� L = <�NE�?N 3^OP>`6&=jS
=?6<S L&N @ N��?N @
=7XÄ6 N S < =73A8<i�47W¡8 N S5>%=?3p476 0 Xl=?3 R =7X F ;>HS¡4jW¡8 	 2)=73^S L OC>p3 N 47>H=?6Ì�)f,Y�9 < 47>
6&=7S,W L =?> N 6�Xl=?3^S L OP>Mi&3H=�k N W�S 	
JML&N 9QWo47@â4 / @ N 9uO R B&@P4jS5OC=?6�2�354 R N=< =?3A8�+�9�9�2Äf N S¦- v >A>�X y $ y < 47>:BQS5OP@COPD NoU < OTS L OC6©S L�N

< =?3A8Ý=7Xpb
OP@»k N 6&>�S¡4 R mpo½q_sKu�q OP6 v bdc$;`f y1w �´b�fx0M� y&��yr	 9&9�2Äf N S�OP>Ã4Gi�47W¡8 N S§/£@ N��?N @^>AO R /
B&@P4jS5=?3E� R B�W L @COP8 N 6&> w � < 3AOTSAS N 6ÜOP6Õv?4 � 4«476 U B�S5OC@POPD N >Ã4«q�= R 47OP6 sG= U&N @COP6 r b.4j6 r B�4 r7N
+Éq°sGb�-�>Ai N WEOCm�Wo47@P@ 0 U&NE�7N @P=7i NEU Xl=73 < 3HOCS5OC6 r >HO R B�@â4jSAOP=?6&>�OC6V9&9�2Äf N S 	 sGOCW L 4 N @�b
OP@lk N 6&>HS54 R
L 47> / Nor B&6GWE3 N 4jS5OC=?6:=7X�4 < =?3 R Xl354 R Np< =?3H8j+É9&9�2 	 I i&i 	 YÓ=?3 R¼v >H>HX y - < OTS L OC6ÔS L&N 9&9Q2Äf N S
>AO R B&@P4jS5=?3 	 2�=?3%S L OC>�3 N 47>A=?6²��S L&N 9&9�2�f N S¸>HO R B&@P4jS5=73 < 47>°W L =?> N 6Ì��>Ai N WEOCm�Wo47@P@ 0 S5= / B&OP@ U
= � =jX´S L&N 9&9�2 	 I i&i 	 YÓ=?3 R Xl3A4 R N=< =?3A8»WoB&3H3 N 61SA@ 0 OP6:i�@â47W N 	

©¬�® �Ü#������.�����d�&����� 	W� �ª�R«Æ¬ ¢�!$! ¬ ' 	_�)�

Y L OC@ N 3 N 4 U OC6 r S L 3A=?B r7L v bdc$;`f y1w�y 4j6 U v b�fx0^� y&��y ��OTS$> NEN R NoU S L 4jS$S L&N WoB�3A3 N 61S�>�S¡4jS N
=7XÌS L&N 9&9�2 	 I i&i 	 YÓ=?3 R Xl3A4 R Np< =73A8VOP6&WE@PB U�NoU¥< =?3 R i�47W¡8 N S5> / N OC6 r WE3 N 4jS NEU =?6»S L&N b I f

�);



@ N��?N @ 	 e%= <�N��?N 3o�²B�ik=?6<XlB&3�S L&N 3pOC6 �?N >�S5O r 4jS5OC=?6Ì�&OTS / N W�4 R N B&6&W N 3HS547OP6xS L 4ÂSMS L OC> < 47>,S53HB&@ 0
S L�N W�4j> N 	 JML&N WE3 N 4ÂS5=?3´=7X&S L�N Xl354 R Np< =?3H8)�?;t3A=7X N >A>H=?3tsGOCW L 4 N @�b
OP@»k N 6&>�S¡4 R � < 4j>ÄWo=?61S547WES NoU
Xl=?3%Wo=?6�m&3 R 4jS5OC=?6ß476 U XlB&3HS L&N 3 r B&O U 476&W N 	 e N i&3A= � O U�NoU R B&W L WE@â473HOCm�Wo4jS5OC=?6G476 U XlB&3�S L&N 3
L&N @PiÌ�²47> R 4 0G/ N Xl=?B&6 U OC6 I i�i N 6 U O�J«\g�ÌOC6&Wo@CB U OP6 r S L�N i&3A= � O U OP6 r =jX / N S54~Wo= U&N,<,L OPW L
< 47>ÃWEB&3A3 N 61S5@ 0 B&6 U�N 3 U&NE�7N @P=7i R N 61S 	 ;`3H=7X N >H>A=?3Ãb
OP@»k N 6&>�S¡4 R >HS54jS NEU S L 4jS$S L OC>°6 N=< WE= U�N
+�9�9�2 	 I i&i 	 YÓ=?3 R � y:	.( -`i�3A= � O U&N >�Xl=?3`i�47W¡8 N S§/£@ N��?N @²>AO R B&@P4jS5OC=?6V=7X < =?3 R Ç = < > 	 ep= <�N��?N 3E�
OCS < 47> U�N S N 3 R OP6 NEU S L 4jS�@ N 473A6&OC6 r S L&N W�4ji�4 / OC@POCSAO N >t=7X²S L&N 6 N=< Wo= U&N 476 U S L&N 6 N JuS N 6 U OC6 r
Xl=?3p=?B&3pi&B&3Hik=?> N > R O r7L Sp6&=jSgi&3H= � O U&N Xl=73pSAO R N @ 0 Wo= R i&@ N S5OC=?6 	 JML B&>E�²OCS < 47> U&N WoO U&NoU SA=
B�SAOP@POCD N 9&9�2 	 I i�i 	 YÓ=?3 R ^ >ÄOCS N 3A4jS5O �?N Wo47i�4 / OP@POTS5O N >.=?6�S L�N R 47WE3A=?>HWo=?i�OPW�@ NE�7N @&4j6 U / B&OC@ U =?B�3
= < 6xXl3A4 R N=< =?3A8~Xl=73^S L&N i�47W¡8 N S§/£@ N��?N @´4j6 U Xl=73^S5354j6&>A@P4jS5OC6 r / N S <�NEN 6xS L&N S < = 	
I > R N 61S5OC=?6 NoU 4 / = �?N �_S L&N 9&9Q2 	 I i&i 	 Y =73 R Xl3A4 R Np< =73A8ÕWEB&3A3 N 61S5@ 0 S¡478 N > N i&O U&N R OPW

R = U&N @?i�473A4 R N S N 3A>�+�OC6&OCSAOâ47@Â6dB R}/ N 3�>AB�>AW N i�S5O / @ N �jOC6&OCSAOâ47@Â6dB R}/ N 3.OP6�X N WES NoU �ÂOP6�X N WESAOP=?6$3A4jS N -
476 U 3HB&6&>_4�S5O R N /�>HS N i&i NoU OTS N 3A4jS5OC=?6}= �?N 3_S L&N ]ti&O U�N R OPW NEn B&4jS5OC=?6&> 	 JML&N > N%NEn B&4jS5OC=?6&>`473 N
B&> NoU SA=<W�47@CWoB&@P4jS N�<,L&N 6Ói&473HSAOPWoB�@â473�>HB&>AW N i�SAO / @ N»L =?>HSA> < OTS L OC6èb I f%> / N Wo= R N OP6QX N WES NoU �
47> <�N @P@�4j>pSA3547W¡8~S L&N S5=7S547@ÌOP6QX N WESAOP=?6<iÙ=?i&B&@P4jS5OC=?6Ì�Q6uB R}/ N 3,=7XÄOC6&Wo= R OP6 r >AWo476&>%SA=�b I f%>E�
476 U 6uB R}/ N 3g=7XÄ=?B�S r =?OP6 r >AWo476&>gXl3H= R b I f%> 	 JML OP>gWo47i�4 / OP@POTS 0 < 47>�B�SAOP@POCD NEUX< OTS L OC6�=?B�3
6 Np< WE= U�N � <,L OC@ N XlB&3HS L&N 3 N JuS N 6 U OP6 r OCSg476 U Wo3 N 4jSAOP6 r / =7S L S L�N i�47W¡8 N S�/�@ N��?N @Äb I f%>$4j6 U
S53A476&>H@â4jSAOP=?6 / N S <�NoN 6�i�47W¡8 N S�476 U R 4jWo3A=7>AWo=7i&OPW$@ NE�?N @P> 	

©¬1« « ���`� �H¬ 	��]É

I Xl354 R N=< =?3H8 < 47>%WE=?6&>�S53AB�WES NEU S L 4jS,OP6�Wo=?3Hik=?3A4jS N >^S L&N 47@ r =?3HOCS L R OCW R = U�N @Ì=7XÄ9 N WES5OC=?6 $
OP61SA=VS L&N 9&9�2Äf N Sp>AO R B&@P4jS5=?3 	
9QO R OP@P473%SA=xS L&N O U&N 47>°=7X v bdc$;`f y1w�y ��S L&N 3 N 6 NoNEU&NoU S5= / N 476 F 6dS N 3H6 N S§/£@ N��?N @ R = U B&@ N

<,L OCW L 8 NEN i&>pS53A47W¡8Ô=7X´S L&N�< =73 R >Hi&3 N 4 U OP6 r S L 3A=?B r?L =?B�S,S L&N F 61S N 3A6 N Sg47>p4 <,L =7@ N 	 JML OC>
OP>V=?64 �?N 3 0 L O r?L @ N��?N @�� / N OP6 r >AO R i&@ 0 NEn B&4jS5OC=?6
/ / 47> NEU 476 U 6&=7S�i�4jW¡8 N S§/ / 4j> NoU 	 JML&N
4 / >�S53A47WESAOP=?6�OP> / =7S L 6 N W N >H>5473 0 �^Xl=?3V>HW�47@P4 / OP@COCS 0 �`476 U 3 N 47>H=?6�4 / @ N 	�F S L 47> / NEN 6> L = < 6

�)>



v 9�;ÄY y1w ��Å J � yK� �Âbdc$;_f y1w�y S L 4jS N i&O U�N R OPW R = U&N @P>
W�4j6 / N WE3 N 4ÂS NoU S5= R = U&N @?S L&N >Hi&3 N 4 U
=7X < =73 R >p=76x>HB&W L 4 L O r?L @ N��?N @ 	
JML&N 6 N JuS}S < =«8 N 0 Wo= R ik=76 N 61S5>�473 N =?6 S L�N b I f¤/£@ N��?N @�=7XM>HO R B�@â4jSAOP=?6Ì|�e%=?>�S5>È4j6 U

�°4jS Np< 4 0 > 	 I �°4jS N=< 4 0 OC>M>AO R i&@ 0 S L&N°r 4jS Np< 4 0 3H=?B�S N 3pS L 4jS,i&3H= � O U&N >,S L�N B�i
/£@COP6&8�Xl3A= R
S L�N b I f S5=ÔS L&N F 6dS N 3H6 N S 	 e%=?>�S5>¸473 N OP6 U O � O U B&47@ L =?>HSA> < OTS L OC6Ý4:b I f S L 4jS¸473 N R 4 U�N
B&iÕ=jX R B&@CSAOPi&@ N Wo= R iÙ=?6 N 61SA>�S L&N R > N @ �?N > 	 e%=7>HS5> L 4 �?N 4�i&473HSAOPWoB�@â473°=?i N 3A4jS5OC6 r > 0 >�S N R
�?N 3A>HOP=?6ßOC6&>HS547@P@ NoU 476 U 473 N =7X`4�>AOP6 r @ N 473HW L OCS N WESAB&3 N +�>HB&W L 47>¤J ;K( =?3%47@Pi L 4M- 	 JML�N 0 47@P>H=
3AB�6èi&473HSAOPWoB�@â473p>A=7XÚS < 473 N¥<,L OPW L R 4 0 i&3A= � O U�N 6 N S < =?3A8�> N 3 � OPW N >o��>AB�W L 4j> <�N / +�e JMJ ;ò-
=?3 N R 47OC@Â+É9&s J ;ò- 	
JML&N S L OP3 U 8 N 0 Wo= R iÙ=?6 N 61SÈOC>ÃS L&N YÓ=?3 R OCSA> N @TX�� <,L OCW L / B&OP@ U >�=76ÕS L&N 4j@ r =?3HOCS L R OCW

R = U&N @k=jXÄ9 N WESAOP=?6 $ 4j6 U S L B&> U&N >AWE3AO / NoU OC6 / 3AO N X L&N 3 N 	 JML&N S L 3 NEN i�473�S5>^=7X´4�YÓ=?3 R 473 N
S L�N i&3A=7i�4 r 4jSAOP=?6 R N W L 476&OC> R �QS L&N �$=147@�/10^47> NoU~I WESAOP=?6&>¾+���0 I >�-��&4j6 U > N @CX�/£i�3 N > N 3 � 4ÂS5OP=76
S N W L 6&O n B N > 	 JML&N i&3A=7i�4 r 4jSAOP=?6�OP> / 3H=?8 N 6 U = < 6ÝOC6dSA=ÔS¡473 r?N SAOP6 r 476 U OP6�X N WESAOP6 r � < OCS L 476
=?i�SAOP=?6&47@²>HW�476&6�OP6 r OP6 / N S <�NoN 6 	 J 473 r?N S5OC6 r OP>^S L�N R N S L = U /10 <,L OCW L S L&N¾< =73 R W L =u=?> N >
476 F ;ê4 U&U 3 N >H>»=7XgOCSA>È6 N JuS�S¡473 r?N S 	F 6�X N WESAOP6 r OP>}S L&N > N 6 U OP6 r =7XgS L&N 47WESAB�47@MOC6�X N W�S5OP=76
�?N WESA=?3�+ F {�- 	 9uW�476&6�OP6 r R 4 0«/ N 476 0 S L OP6 r Xl3H= R 4<>AO R i&@ N i&OP6 r /£W L&N W¡8è=jX�S L�N�L =?>HS¸S5=G4
XlB&@C@ � B&@C6 N 3A4 / OC@POCS 0 W L&N W¡8 	 �0 I >�4j3 N 4jWES5OC=?6&> / 47> NEU =?6�S L&N�r =?47@P>p=7XtS L�N�< =?3 R 47B�S L =?3o�
>AB�W L 47>�OP6&>�S¡47@C@POP6 r 4è>Hi�4 R 3 N @â4 0 =?3�q�=d9 4jSHS¡47W¡8 	 9 N @CX�/�i&3 N > N 3 � 4jS5OC=?6�S N W L 6�O n B N > R 4 0
OP6 � =?@ �7N >HB&W L S L OP6 r >%4j> U&N @â4 0 OP6 r 4 < =73 R ^ >,OP6QX N WESAOP=?6<3A4jS N S5= R 478 N OCS R =?3 N >�S N 4j@CS L 0 =73
U OC>54 / @COP6 r 4761S5O�/ � OP3AB�>M>A=7XÚS < 473 N =?6:S L�N OC6�X N W�S NEUGL =7>HS 	
s�476 0 W L 476 r7N >g6 NoNoU�NoU SA= / N R 4 U&N SA=»S L�N >HO R B&@P4jS5=73�S5=�OP6&WE=?3AiÙ=?3A4jS N S L OP> U&N >HO r 6 NoU

Xl354 R Np< =?3H8)��S L&N R =?>�SMO R iÙ=?3HS54761S�=7X <,L OCW L < 47>^S L&N S53A476&>H@â4jSAOP=?6 / N S <�NEN 6 F 61S N 3A6 N S,@ N��?N @
Non B�4ÂS5OP=76&>�4j6 U i&47W¡8 N S}@ N��?N @�b I f%> 	 9Qi N WoOTm�Wo>Ã=7X_S L&N > N W L 476 r?N > R 4 0ß/ N Xl=?B&6 U OP6Ó47i
/
i N 6 U O�J|0 	

w7y



 ��ô$õ´ó a ò g�®°¯ ô$õ h ��ótõ �}òj� ß ò����O±xõ a õ

JML OP>¸> N WESAOP=?6 U&N >HWo3HO / N >ÃS L&N S N >�S5OC6 r i�3A=uW NoU B&3 N >�B&> NoU �´3 N >HB&@CSA>Ã= / S¡47OC6 NoU �´4j6 U 476&47@�/
0 >AOC>ÃS L�N 3 N =7X 	 JML&NÔL 0 ik=7S L&N >HOP> / N OP6 r S N >�S NEU OP>°S L 4jS�3 N 47@�/ < =?3H@ U Wo=?6�>HS53A47OP61SA>}4 �kN W�S�S L�N
i&3H=?i�4 r 4ÂS5OP=76:=7XÄ4 < =?3 R ��i�473�S5OCWoB&@P473A@ 0 < OTS L OC6x4�b I f N 6 � OC3A=?6 R N 6dS 	

²¤¬�® ³µ´ !����)��"�.���&�`-»+$�.������

I @C@t=7X^S L&N Xl=7@P@P= < OC6 r >AO R B&@â4jSAOP=?6�> <�N 3 N 3HB&6 R B&@CSAOPi&@ N + ��y -gSAO R N >o� < OCS L S L&N»U 4jS¡4<Xl3A= R
N 4jW L S L�N 64 �7N 3A4 r?NoU 476 U > L = < 6 / N @P= < 	 JML&N 3 N 47>A=?6 Xl=?3 R B�@CS5OCi&@ N 3AB&6&>V=7XpS L�N >A4 R N
>AO R B&@P4jS5OC=?6 < 47>»S5=Õi&3H= U B&W N 476 s Ú mp��s�_"mV/ NoL 4 � OP=?3�Xl=?3»476�47@ 0 >HOP>E�M354jS L&N 3�S L 476 U&N 47@COP6 r
< OCS L >HS54jS5OC>HSAOPW�4j@�4 / N 3H354jSAOP=?6�>%Xl3A= R 4j6�47@ 0 DEOP6 r 4Ô>AOP6 r @ N 3AB&6 	 Y N 47@C>A= < OP> L�NoU S5= L 4 �7N 4
W N 3HS547OP6 U&NEr 3 NEN =7X Ö ´��K¶ ¡"m � ÖÒm S5= r B�4j354761S NEN S L 4jS,=7B&3MS N 6x3AB�6&> <�N 3 N >AB:³�WoO N 61S 	
I >AO R i�@ N Wo=?6Qm U&N 6�W N R N S53HOPW°S5=ÔB&> N,<,L&N 6«>54 R i&@POC6 r~U 4jS¡4~OC>pSA=~S N >HS$OTX R =?>HS � 4j@PB N >

X�47@C@ < OCS L OP6}S < =¸>HS¡4j6 U 473 U»U&N�� Oâ4jSAOP=?6&>�+ w Ð¸·D-.=7XkS L&N R N 476 	 J =¸47WEWo= R i&@POC> L S L OP>E� <�N R B&>�S
Wo= R i&BQS N S L&N >A4 R i�@ Ng� 473HOâ476&W N |

· º Îy¹ +Gº � Ï º¼»7½�¾\¿Õ- º ¸ +�� Ï � - + ; -

<,L&N 3 N ·�OP>tS L&N >HS5476 U 473 UÔU&N�� OP4jS5OC=?6Ì�Yº � OP>`S L&N Ñ&ÀÂÁ$>54 R i&@ NM� 4j@PB N �,º¼»7½�¾\¿}OC>tS L&N R N 476~= �?N 3
47@C@Hº � ^ >E�
476 U � OP>,S L�N 6dB R}/ N 3�=jXt>54 R i&@ N > 	 Y N R B&>�SgS L�N 6ßWE= R i�B�S N S L&N 4 �7N 3A4 r?N >°4j6 U
Wo=76�m U&N 6&W N X�4jWES5=73A>N+ w Ð�·D-,Xl=73 / =7S L S L&N S5O R N >,SA=ÔOP6QX N WESAOP=?6�>pOC6GS L&N b I f 476 U S L&N 354jS N
=7XtOC6�X N W�S5OC=?6�Ã 	 JML&N > N 4 �7N 354 r?N >$4j6 U Wo=76�m U&N 6&W N X�4jWES5=73A> R 4 0</ N Xl=?B&6 U OP6 J 4 / @ N > � 4j6 U
w
	 I @C@ U 4jS54 � 47@CB N >$X N @P@ < OTS L OC6ÝS L&N Wo=?6�m U&N 6&W N OC6dS N 3 � 4j@£+�% "��Y�Ä§ � / w Ð=· -�� <,L OPW L @ NEU
B&>}SA=ß3 N 47>A=?6ÜS L 4jS�S L&N S N 6Ü3AB&6�>È=7X N 47W L >HO R B&@P4jS5OC=?6 <�N 3 N >AB:³�WEO N 61SÈSA=Ý476�47@ 0 D N S L&N OC3
4 r?r 3 Nor 4jS N ��4 �?N 3A4 r?N / NEL 4 � OP=?3,476 U i N 3�Xl=?3 R�R N 476&OP6 r XlB&@Ì4j6�47@ 0 >HOP> 	
F S}OC>�O R iÙ=?3HS54761S¸SA=�6&=jS N S L 4jS�OP6 =73 U&N 3ÃS5=G= / S547OP6 � 4j3 0 OP6 r >AO R B&@â4ÂS5OP=76è3 N >HB&@CSA>o�ÄS L�N
Å�î�ï�ð[>PÒúIðÆ���:û*ÿ���ð�ø¶úIû��pÿtû ÷�ð�Ç3ö�û��Dpý.ð�ÿ3úµú��úIï�ð ÷Iý��pùKðo���
úrï�ð[��>P¦ù�ï,�

w
�



È ÷EøBU½�uþ7ù)�uü�ÿ�øÄ�ò�ÊÉ �Ë�T�dú��G���Gù¨ÿ#�8�<ù�û ú��Õ��þ�� È LÃûÙøHÌ�üD�Qø.þ&�ÆO ��þ7ù�û)ú
��y ;1z"	*�&;K>?yM�?z?z �&�
	 $ w�;&�:� $&$ �¨zK;M�K(?z
w7y >&;
	 y&(&�
� $ � $ �?y
	*�&�K�M�K�?y&>7y&(M�?w?z
�?y ��y&�
	 y?wK�&�:���7z w&�"	*�:��wK( $ y1w�;:�);M�K(?z
$ y �&��z
	*;K�&;?y:�)�?z w
�K	æw&�jy&;1z7y:��y&(&>&>1w��
z7y �¨w"�&	æz�;&(&>&>M�7z ���"	'�)>&�K� $&$ > $ zK>&(1z��
(?y �¨w�(:	*�K>1zK(1w
�)� �)�
	*�&>
�)�?y&�:��;1z&�K>:��w
�7y �)�?w
	'� $ w7y $ (?z �)�
	*� $ y $&$ �K; $ y&(1wK;&�
;?y �)�K>:	*(K>:��� $ �¨w"	*>&; $ �K;&>1zK�K(&;M�?z $
>?y � $ ;:	*(7y?y?y1w ���"	*�?y
� $ z $ � $&$ z?zK;&�
��y7y ���"�&	*>K>1wK;&>&> �&;
	*(?y&� $ �&> $ �&�:�¨wK;K;

J 4 / @ N � |�\�=?6�m U&N 6&W N OP61S N 3 � 47@C>^Xl=?3^S5O R N S5=VOP6�X N WESAOP=?6<OP6:S L&N b I f 	

È ÷oøDU½�uþ7ù)�uü�ÿÉøÄ���ÊÉ �Ë�T�uú��G���°E���ù)�ßû�U,÷EøBU½�uþ7ù¨ÿlûÙø L�ûÙøZÌÄüD�uø´þ&�ÆO ��þ7ù�ûÙú
��y / wjy �¨w
	.(M�K;?yK(1zK> �¨z
	.(&>&;&(?yK>:�&�)(&;?w $
w7y / �7y ;:	.>1zK(:����(:� �)>:	.(&>1w&�7yK;&>?y $ >7y $ z
�?y / $ y ;:	.;:� $ (&>K( � $ 	 zK>&;:�)>
�¨z7yM�?z�; $ �
$ y / zjy z
	*� $ ;&>&; $ z
	*;K(1zK�:�¨z�;M�K�&�1z��&>1z
z7y / (7y $ 	.;?y&;&(1w $ w �
	æz7w?w
��y:��w7yM�?zK;&�&�K>
(?y / �jy z
	*� $ ( $ w $ ; �
	 $ �7y&;&;&�K>M�K�1z
��(&�1w
�7y / ;7y �
	 z $ >&(&>K�1z ��y:	*�K� $ w
��y:��y&;&>?w $&$
;?y / >7y ;:	.>?y&;1wK; �¨w
	.�&;&�?y?y7yM�&�?z7y?wK�:�
>?y / ��y?y wK�:	.�&>1wK;&�K> $&$ 	.�&>1z&�K>?wK�1zK; $ �)>:�

J 4 / @ N w |�\�=?6�m U&N 6&W N OP61S N 3 � 47@C>^Xl=?3M354ÂS N =7X�OP6�X N WES5OC=?6:OP6:S L&N b I f 	

w?w



;`[%fg�K> NoNEUÔ� 4j@PB N >Ai N WoOTm NoU OC6~S L�N q°s�b«Wo=76�m r B&3A4jS5OC=?6~m�@ N�< 47>MW L 4j6 r?NoU Xl=73 N 47W L 3AB&6Ì�
S L B&>pi&3H= U B�WoOP6 r�U O �kN 3 N 61S,> Non B N 6&W N >�=7X´35476 U = R 6dB R}/ N 3H> 	
JML&N°< =?3 R W L =?> N 6(S5= >HO R B�@â4jS NX< 47>Ô9�Í$bK9Q@â4 R�R N 3 v s�;_9 �
y&��yI	 JML OP> < =?3 R < 47>

=7X$OC61S N 3 N >�SÔS5=ÕB�>»Xl=?3VS < =Ü3 N 47>H=?6&> 	 F SÔi&3H=?i�4 r 4jS NEU >A= n B&OCW¡8d@ 0 476 U Wo47B&> NoU >A= R B&W L
6 N S < =?3H8ßS53A4�³�W}S L 4jS�OCS$B�SAOP@COPD NEU S L&NÈN 61S5OP3 N B&i
/�@POP6�8 / 4j6 U:< O U S L =7X R 4j6 0 b I f%> 	 I @C>A=&�
9Q@P4 R»R N 3 L 47>`=?6&@ 0 4$i&3A=?i&4 r 4jSAOP=?6 R N S L = U �16�=}��0 I > 	 I @C>A=&�?S L 4jS_i&3H=?i�4 r 4ÂS5OP=76 R N S L = U
Wo=76&>AOC>HS NEU >A=?@ N @ 0 =7X
W L =u=?>AOC6 r 4°S¡473 r?N S F ;�4 U&U 3 N >A>,476 U > N 6 U OP6 r 4Ã>HOP6 r @ N � �M�K(¸/d0 S N$h q$;
i�47W¡8 N SÈSA=GS L 4jS�S5473 r?N S 	 JML OP>Ã>AO R i&@COPWEOCS 0«R 4 U&N Wo= U OP6 r =7XMS L&N·< =?3 R OP6èS L&N >AO R B&@â4ÂS5=?3
R B&W LGN 47>HO N 3 	 JML&N Xl354 R N=< =?3H8Ù� L = <�NE�7N 3o�²i&3A= � O U&N >pXl=73 R =?3 N WE= R i&@POCW�4jS NoU < =73 R >pSA= / N
N 6�Wo= U&NoU �²47>gOC> N�� O U&N 61S /d0 =?B&3%4 U kHB�>HS5OC6 r S L&N =73AO r OP6�47@.9u@â4 R�R N 3Mi&3A=7i�4 r 4jSAOP=?6<XlB&6&W�S5OC=?6
S5=VB&> N 4È@C=QWo47@P@ 0 / / Oâ4j> NoU S¡473 r?N Sp47W n B&OP>HOCS5OC=?6 R N S L = U 	
2�=?3Ä47@C@d>AO R B&@â4jSAOP=?6�>.OC6 � =?@ � OC6 r S L&N 6 Np< Wo= U&N �14gb I fS5=7ik=?@C= r 0 < 47>tWE3 N 4ÂS NoU / 47> NEU =?6

S L 4jS°=7X`S L&N YÓ=?3HW N >�S N 3Ã;.=?@ 0 S N W L 6&OCW F 6&>HSAOCS5BQS N 6 N S < =?3H8 	 JML OP>$OC6 � =?@ �7NoU 47i&i�3A=�JQO R 4jS N @ 0
���7y7y L =?>HSA>�> N i�473A4jS NEU OP61SA= � 473HOP=?B&>
>HB / 6 N S5> /d0 3H=?B�S N 3A> 	 I @C@?>AB / 6 N SA> <�N 3 N_N OTS L&N 3 U OP3 N WESA@ 0
=?3<OP6 U OP3 N WESA@ 0 Wo=?6&6 N WES NoU SA=©4 / 47W¡8 / =?6 N 6 N S < =?3A8�=7X�>AO�J�3A=?BQS N 3H> < OTS Lår O r 4 / OCSÔ@POP6�8u>
Wo=76&6 N W�S5OC6 r S L&N R OP6<4}3HOP6 r SA=?iÙ=?@P= r 0 � < OCS L =76 N =7X.S L&N 3H=?B�S N 3A>Mi&3H= � O U OP6 r 476<B&i
/�@POP6�8VSA=
S L�NªÎ � o1mp� � mpoI	 2�B&3�S L&N 3 U&N S¡47OC@P>_=7XÌS L OP>_S5=?iÙ=?@P= r 0 �u47> <�N @P@Ì4j>�S L�N q°s�b«Wo=76�m r B&3A4jS5OC=?6»m&@ N �
R 4 0~/ N Xl=?B�6 U OC6 I i&i N 6 U O�J I 	

²¤¬1« ³ �d�&�6Ï$-���mÐ$H�����ÑÏ��t���.-H����

JML&N m�3A>�Sg>�S N ixS5=�S N >�S5OC6 r 4V6 Np< Wo@â4jO R OC>MS5=~WE3 N 4jS N 4 / 47> N @POP6 N< OTS LX<,L OPW L S5=�Wo= R i�473 N
3 N >AB&@TS5> 	 JML OC>,=7XÚS N 6GOC6 � =?@ �7N >p3 N i&3A= U B&WEOP6 r i&3AOC=?3M3 N > N 473AW L S N >�S5>%476 U S L&N 6�3HB&6&6&OC6 r�� 473HO�/
4jSAOP=?6&>p=?6xS L =?> N S N >HSA> 	 9QOP6&W N S L OP> < =73A8 / =jS L / B�OP@CS L&N 4 � OC@ 0 = � =7X�S L&N 9&9�2 	 I i&i 	 YÓ=?3 R
>AO R B&@P4jS5OC=?6&>Ã476 U OP61SA3A= U B&W N >V4ß6 N=<�N JuS N 6&>AOC=?6Ì�tS L�N m�3A>�SV>HS N i < 47>}SA=«3AB&6ÜS L&N W L =?> N 6
< =?3 R �_9Q@â4 R»R N 3E� < OTS L S L�N =?3AO r OP6&47@�9&9�2 	 I i&i 	 YÓ=?3 R Wo= U&N 4j6 U S L&N 6 < OCS L S L&N 6 N=< @ 0
OP61SA3A= U B&W NEU WE= U�N 	

wK�



9QOP6�W N S L�N =73AO r OP6�47@´9&9Q2 	 I i&i 	 Y =73 R WE= U&N OTS N 354jS N >$= �?N 3�S L&NVN i�O U&N R OCW R = U&N @ Non B�4�/
S5OC=?6&>E�&OCS,3 Non B&OP3 NoU S L&N°N i&O U&N R OCW�i�473A4 R N S N 3A>MS¡4j8 N =?6<S L =?> N$� 4j@PB N >%4j>A>A=uWoOP4jS NEU < OCS L S L�N
9Q@P4 R»R N 3 < =?3 R v Å
� J y&��y �g4j>Ô>Ai N WEOCm NEU OC6 J 4 / @ N �
	 Ì y OP>»S L&N 6dB R�/ N 3:=7X¸OP6&OTS5Oâ4j@P@ 0
>AB�>AW N i�S5O / @ N~L =?>HSA>}OP6ÓS L&N F 61S N 3A6 N S��ÂÑ y S L&N 6dB R}/ N 3}=7X,OC6&OCSAOâ47@C@ 0 OP6�X N WES NoUÜL =?>�S5>}OC6 S L�N
F 61S N 3A6 N S��`476 U Ê(S L&N OP6�X N WESAOP=?6è354jS N 	 JML&N b I f"S5=7ik=?@C= r 0 B�> NoU OP> / 47> NEU =?6ÓS L&N Yå; F
W�4 R i&B�>}6 N S < =?3H8Ü476 U R =?3 N XlB&@P@ 0 N JQi&@â47OC6 NoU OC6 I i�i N 6 U O�J I 	 JML&N 3 N >AB&@TS5>�Xl3H= R S L OC>
>AO R B&@P4jS5OC=?6x473 N > L = < 6«OC6ß2�O r B&3 N � 4j>%S L�N ´ � � _ ��� sKuzÖ ´ ¡"m U 4jS54»@POC6 N 	 JML�N m�3A>�S�OC6�X N W�S5OP=76
< OCS L OP6ÔS L&N b I f =QWEWoB&3H>g4ÂS w7y $ > N Wo=?6 U >o� < OCS L S L&N @â47>�Sp4jS w $ > > N Wo=76 U > 	

Rt�&ú��]�4�dù��uú ���G5ÉýD�
Ì y �?z7y?y?y
Ñ y ��y
Ê >mÒ*�
�)� " Ï �

J 4 / @ N � |�9u@â4 R�R N 3 N i&O U&N R OCW�i�473A4 R N S N 3,> N SHS5OC6 r > 	

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 80  100  120  140  160  180  200  220  240  260

%
 in

fe
ct

ed

time [seconds]

Baseline - LAN Infections vs. Time

original code
new code

2´O r B&3 N � |_\�3 N 4jS5OC6 r 4 / 47> N @POP6 N /�b I f OP6�X N WESAOP=?6&> �7N 3H>AB&>pS5O R N

w $



JML&N 6 N=< 9�9�2 	 I i&i 	 YÓ=?3 R WE= U�N � <,L OPW L OP6�Wo@PB U&N >tS L�N£< =?3 R Xl354 R N=< =?3A8�47> U&N >HWo3HO / NoU
OP6 9 N WES5OC=?6 z � / =7S L B�S5OC@POCD N >ÔS L&N =?3AO r OP6�4j@gOCS N 3A4jS5O �?N R N W L 476&OC> R 476 U OC6dSA3A= U B&W N >x6 N=<
i�473A4 R N S N 3A> 	 JML&N =?3HO r OC6�47@ R N W L 4j6&OP> R OC>~B&> NoU Xl=?3�S L&Nßr @P= / 4j@pOC6�X N W�S5OC=?6©3A4jS N � <,L OP@ N
S L�N 6 N=< i�47354 R N S N 3H>V473 N >Hi N WoOTm�W:S5=«S L&N b I f / N OP6 r >AO R B&@P4jS NEU 4jSÈS L�N i&47W¡8 N S»@ NE�7N @ 	
F£R ik=?3�S¡4761S�i�47354 R N S N 3H>ÄOP61SA3A= U B&W NEU 473 N |´B�i
/£@COP6&8°W�4ji�47WoOTS 0 �?6dB R�/ N 3ÄOP6Èb I f©>AB&>HW N i�S5O / @ N �
6dB R}/ N 3¸OP6 b I f"OC6&OCSAOâ47@C@ 0 OC6�X N W�S NoU �Ä476 U >AWo476&6&OC6 r >�S5354ÂS Nor 0&	:F 6ÕWE3 N 4ÂS5OP6 r 4 / 47> N /£Wo47> N �
S L�N > N i�473A4 R N S N 3A>,Xl=?3pS L&N b I f <�N 3 N > N S$47> U&N S¡47OC@ NoU OP6<S L�N m�3H>HS%3A= < =7X J 4 / @ N $ 	 JML&N
3 N >AB&@TS5>°Xl3A= R S L OC>¸>HO R B�@â4jSAOP=?6Ý473 N > L = < 6ÕOC6 2�O r B&3 N � 47>$S L�N � mp �Ö ´ ¡"m U 4jS¡4<@POC6 N 	 Z�6
4 �?N 354 r?N �MS L&N m�3A>�SÔOP6QX N WESAOP=?6 < OCS L OP6�S L&N b I f¾=QWEWoB&3H>:4jSdÍ Î ;1z�Ò $ � < OCS L S L&N @â47>�SÔ4ÂS
Í Î ���?w4Ò y
J< =�= / > N 3 � 4jSAOP=?6&> R 4 0V/ N R 4 U&N Xl3A= R S L&NpU 4jS¡4¸OP6�2�O r B&3 N �:	 2�OP3H>HS��1=76&W N S L&N OP6&OTS5OP47@

OP6QX N WESAOP=?6�=uWoWEB&3A> < OTS L OC6(S L&N b I f¸��S L�N 3A4jS N =jXÃi�3A=?i�4 r 4jS5OC=?6 / N S <�NoN 6�=?3AO r OP6&47@%WE= U�N
476 U 6 N=< WE= U�N OP>�>HO R OP@P473 	 9 N WE=?6 U �
S L�N m�3A>�S$OP6�X N WESAOP=?6 < OTS L OC6ßS L&N b I f =QWEWoB&3H>$>A=u=?6 N 3
< OCS L S L&N 6 N=< WE= U�N S L 476 < OTS L S L&N =?3HO r OC6�47@²WE= U�N 	 Y N / N @PO N��?N S L OP> U O �kN 3 N 6&W N =7X�OP6&OTS5OP47@
OP6QX N WESAOP=?6èS5O R N S5= / N»U B N SA=�S L�N~U O �²N 3AOP6 r R N S L = U >�OP6 <,L OPW L S L&N 6 N=< Wo= U&N 4j6 U S L�N
=?3HO r OC6�47@ÙWo= U&N W�47@CWoB&@P4jS Nt<,L&N 6�4V>AB�>AW N i�S5O / @ N°L =7>HS / N Wo= R N >,OC6�X N W�S NoU 	
JML&N =?3AO r OP6&47@jWE= U�N OC6�X N W�S5>ÌS L&N b I fÜ>AB&>HW N i�S5O / @ N`L =?>�S5>
B&>HOP6 r >H=?@ N @ 0 S L&N R 4jS L&N R 4ÂS5OPWo47@

N i�O U&N R OCW NEn B�4jS5OC=?6&> 	 2�=?3 N 47W L S5O R N >HS N iÌ�?OTS.W�47@CWoB&@P4jS N > L = < R 476 0 6 Np< r @P= / 47@1OP6�X N WESAOP=?6&>
S L�N 3 Nd<�N 3 N >HOP6&W N S L&N @P47>HS¸S5O R N >HS N i 	 JML&N 6²� < OCS L i&3A= / 4 / OC@POCS 0�/ 47> NoU =?6èS L&N 6dB R�/ N 3
=7Xgb I fà>AB&>HW N i�S5O / @ N<L =?>�S5> �?N 3A>HB&>»S L&N 6uB R}/ N 3V=7X r @P= / 4j@P@ 0 >HB&>AW N i�SAO / @ NxL =?>HSA>o��=76 N =7X
S L�N b I f >AB&>HW N iQS5O / @ NxL =?>HSA>VOP>ÈW L =?> N 6�S5= / N Wo= R N OP6QX N WES NoU 	 s�4ÂS L&N R 4jSAOPWo47@P@ 0 ��S L OP>ÈOC>
Non B&O � 47@ N 6dSMSA=&|

� Ñ&� êE"��ÒÍ\Ó�Ô ��Õ�� ¿K¾�Ö Î +#Ñ À×À Ö Ï Ñ�Ó�ÖUØ=-BÐ
Ì ¿.½ ÀÌ Õ Ö^ÓPÙÚ¾�Ö + > -

<,L&N 3 N Ñ À×À Ö
OP>MS L&N S5=7S547@
6dB R}/ N 3,=7X r @P= / 47@ÌOP6QX N WESAOP=?6�>,4jS,S5O R N Í���Ñ�Ó�ÖUØ%OP>MS L&N SA=7S¡47@
6dB R�/ N 3
=7X r @P= / 47@�OC6�X N W�S5OC=?6&>°4jS$SAO R N Í Ï � � Ì ¿.½ À OP>�S L�N 6dB R�/ N 3$=7X�>HB&>AW N i�SAO / @ N OP6«S L&N b I fê4ÂS
S5O R N Í��)476 U Ì Õ Ö^ÓPÙÚ¾�ÖÌOP>^S L&N 6uB R}/ N 3,=7X�>HB&>AW N i�SAO / @ N OP6:S L&N F 61S N 3A6 N S�4ÂSMS5O R N Í 	

w?z



Z�B&3:6 N=< Wo= U&N OP6QX N WESA>ÔS L&N b I f >AB&>HW N iQS5O / @ N«L =?>�S5><B&>HOP6 r 4ÜWo= R}/ OP6&4jS5OC=?6©=7X¸S L�N
N i�O U&N R OCW Non B�4jSAOP=?6�>G4j6 U > N 6 U OP6 r =7XÃ>AO R B&@P4jS NEU >AW�4j6�i�4jW¡8 N SA>G=76åS L&N 6 N S < =?3H8 	 Y N
47>H>AB R N S L 4jS¸S L&N 6dB R}/ N 3�=jXM>AWo476&>�WE3 N 4jS NEU 4jS�4xS5O R N � Í���OP> / 47> NoU =76ÓS L�N 6dB R}/ N 3¸=7X
OP6QX N WES NoU«L =7>HS5>�4jSgS L 4jSgSAO R N 	 JML&N i&3H= / 4 / OC@POTS 0 S L 4jS�4Ôb I f >HB&>AW N i�SAO / @ N}L =?>�S / N WE= R N >
OP6QX N WES NoU OP> / 47> NEU =?6ÔS L&N SA=7S¡4j@²6dB R}/ N 3M=7X.6 Np< >HW�476�>pWE3 N 4jS NEUxr @P= / 4j@P@ 0 �1S L&N i&3H= / 4 / OP@POTS 0
S L 4jS%S L =?> N >AWo476&>$4j3 N > N 61S�SA=»S L&N b I f¸�²4j6 U S L&N i&3H= / 4 / OP@POTS 0 S L 4jS%S L =?> N >AWo476&>�> N 61SgSA=
S L�N b I f < OC@P@k3 N 4jW L 4V>AB&>HW N i�S5O / @ N°L =?>�S 	 s�4jS L&N R 4jSAOPW�4j@P@ 0 �uS L OP>MOC> Non B&O � 4j@ N 61S,S5=�|

� Ñ&� êE"��ÒÍx¿K½�Û Î Ñ À×À Ö:Ð w ¹1º ÐAÊ|Ð
�G�,� Ì ä ����"
w ¹1º Ð Ì ¿.½ À�G�Y� Ì ä �,�O" + ��y -

<,L&N 3 N Ñ À×À Ö�4j6 U Ì ¿K½ À 473 N 4j>%OC6ß] n B�4jS5OC=?6 > � w ¹1º OP>,S L�N SA=7S¡47@ F ;(>Hi�47W N Xl=?3 F ; � $ �TÊÜOP>,S L�N
OP6QX N WESAOP=?6Ü3A4jS N 47> U&N >HWo3HO / NoU OP6ÕS L�N >HS¡4j6 U 473 U�N i&O U�N R OPW R = U�N @��Ä476 U �G�,� Ì ä ����"<OP>}S L�N
S5=jS¡47@ F ;>Ai�47W N Xl=73^S L&N b I f 	
J =V>HO R i&@POTX 0 476 U Wo= R i�4j3 N ] n B�4jSAOP=?6�> > 476 U ��y � <�N >HB / >HSAOCSAB�S N 476 NEn B&O � 47@ N 61S Non B�4�/

S5OC=?6:Xl=?3¤Ñ À×À Ö��

Ë Ñ
Ë Í Î Ê|Ð Ì Õ Ö^ÓPÙÚ¾�Ö
ÐAÑ Õ ÖUÓ�ÙÚ¾�Ö + �&� -
Ñ À×À Ö Î Ñ�ÓPÖ^Ø[§ Ë Ñ + �¨w -

476 U 473H3AO �7N 4jS

� Ñ�� ê�"��¦Í\Ó�Ô �ÜÕ\� ¿K¾�Ö Î Ê|Ð Ì Õ ÖUÓPÙÚ¾�Ö"ÐAÑ�Ó�ÖUØ Ð Ì ¿K½ ÀÌ Õ ÖUÓ�ÙÚ¾�Ö + �)� -

Î Ê|ÐAÑ�Ó�ÖUØÂÐ Ì ¿.½ À + � $ -

� Ñ&� êE"��ÒÍx¿K½�Û Î Ñ À×À Ö"ÐÊXÐ Ì ¿K½ À + �¨z -

Î +#Ñ&ÓPÖ^Ø[§VÊ Ð Ì Õ Ö^ÓPÙÚ¾�Ö
ÐÑ&ÓPÖ^Ø3-BÐAÊ|Ð Ì ¿K½ À + �)( -

Î Ñ�Ó�ÖUØ ÐÊ Ð Ì ¿.½ À §VÊ º Ð Ì Õ ÖUÓ�ÙÚ¾�Ö
Ð Ì ¿K½ À ÐAÑ�Ó�ÖUØ + ��� -

wK(



I > R 4 0</ N > NEN 6Ì�ÙS L&N i&3A= / 4 / OC@POCS 0 =7XtOP6QX N WESAOP6 r 4»>HB&>AW N i�SAO / @ N�L =7>HS < OTS L OC6xS L&N b I f
OP>�>A@PO r?L S5@ 0 r 3 N 4jS N 3�Xl=?3�S L&N 6 Np< WE= U&N 	`F SM> L =7B&@ U / N B&6 U�N 3A>�S5=u= U S L 4jS^S L&N W�4j@PWoB�@â4jSAOP=?6�=7X
S L�N 6uB R}/ N 3�=7X_>AWo476&>$S5=:> N 6 U Wo47B&> N >$S L =?> N >AWo476&>$S5= / N Wo3 N 4jS NoU 4jS�S L&N 6 N S < =?3H8ß@ N��?N @
476 U > N 6dSM47Wo3H=?>A>_S L&N �?y7R >�@COP6&8�SA=ÃS L&N b I f 	 JML OP>�> R 47@P@�B&i"/£@POC6&8 U&N @â4 0 W�47B�> N >�4 L =?>�S�SA=
/ N Wo= R N OC6�X N W�S NEU 47@ R =?>�S�OC6&>HS54761S¡476 N =?B&>H@ 0 <,L&N 6<OCSA> F ;�4 U&U 3 N >H> L 47> / NoN 6:> N @ N W�S NoU Xl=?3�4
>AWo476Vi�47W¡8 N S 	 Y N / N @PO NE�7N S L 4ÂSÄS L OC> U O �²N 3 N 6�W N / N S <�NoN 6~] n B&4jS5OC=?6&> > 476 U ��y�R 4 0Ã/ N^U B N
S5=ÈS L&N S5O R N >�S N iGOP6 � =7@ �?NEU �)476 U < =?B&@ U / N XlB&3HS L&N 3MS N >HS NoU /d0 U&N WE3 N 4j>AOP6 r S L&N 3 N >H=?@PBQS5OP=76
=7X´S L&N S5O R N >�S N iGXl3A= R =76 N > N WE=?6 U SA=~4 � 4j@PB N =?6x>AWo47@ N�< OCS L S L&N b I f�^ >%B&i"/£@POC6&8 U&N @â4 0&	
Y N 6�=7S N � L = <�NE�7N 3E��S L 4ÂS°OCS°OP>°4ji&i�473 N 61S�OC6è2�O r B�3 N � S L 4ÂS$S L&N ��sKo¶m =7X�OP6�X N WES5OC=?6ÝOP>$6&=jS
4 �kN W�S NoU /10 S L OC> U OC>AWo3 N i�4j6&W 0 �)476 U S L B�> <�N R 4 0 r 47OP6»OP6&>HO r?L S5>�S L 3H=?B r?L 4j6�47@ 0 >HOP>�=jX
S N >�S
3 N >AB&@TS5> < OCS L S L&N 6 Np< Wo= U&N 	

²¤¬P� ¯��t���`� �Ì�&�����t�t�)����&�	����

÷=� [X�ZÝ�5Éÿ�øB��þ&�G�B��þ1ÿÚù¦H ���ÊÉ WÌý�!oþ&�"��ù¨ÿGÞ657� WÌþ&��ø±W²ù�ú��Qù)�Õ��H O �Õ�uü2ÞB��þ��7ß
� $ z s / ��y 354j6 U = R fp=
w $ z s / w7y 354j6 U = R fp=
� $ z s / z 354j6 U = R fp=
$ �¨z s / ��y 354j6 U = R fp=
z �¨z s / ��y 354j6 U = R c N >
( z s / ��y 354j6 U = R c N >
� $ z s / w7y z7yM~ � ; / / OTSM@P=uW�47@ / Oâ4j> fp=
; $ z s / w7y z7yM~ � ��( / / OTSM@P=uW�4j@ / OP47> fp=
> $ z s / w7y z7yM~ � ; / / OTSM@P=uW�47@ / Oâ4j> c N >

J 4 / @ N $ |_9QO R B�@â4jSAOP=?6Ôi&47354 R N S N 3M> N SASAOP6 r >

J 4 / @ N $ U�N >AWE3AO / N >}S L&N R 47OP6Ói�473A4 R N S N 3 � 473AOP4jS5OC=?6&> / N S <�NEN 6 N 47W L >AO R B&@P4jS5OC=?6 3HB&6
OP6ÜS L OP>È> N WESAOP=?6 	 JML&N ÷=� OC>È>AO R i&@ 0 4j6�O U&N 61SAOCm N 3}Xl=?3}S L 4ÂS»3HB&6Ì�_>AB&W L 47>È3 N X N 3H3AOP6 r SA=
à�á Î � 4j>�S L&N m&3A>HS~>AO R B&@â4ÂS5OP=76 476 U à�á Î $ 47>VS L&N Xl=?B&3HS L >HO R B�@â4jSAOP=?6 	 [ �HÝ�5Éÿ�øD�
þ&�G�B��þ1ÿÚùpH OP>ÃS L&N Wo47i�47WEOCS 0 =7X%S L&N b I f^ >V>H=?@ N @COP6&8«SA=ßS L&N F 61S N 3A6 N S���47Wo3H=?>A> <,L OCW L 47@P@

w&�



F 61S N 3A6 N S�/�SA=�/�b I f"4j6 U b I f¤/�SA=�/ F 61S N 3A6 N S¸>AW�4j6&> R B&>HS¸S53A4 �7N 3H> N 	 ���ÊÉ WÌý�!�þ&�Õ��ù¨ÿGÞ657� OC>
S L�N 6dB R}/ N 3.=7X�>HB&>AW N i�SAO / @ N�L =?>HSA>�OP6°S L�N b I f 	 W
þ&��ø4Wkù�ú���ù)�Õ�]H OP>
S L&N S5473 r7N S�47W n B&OC>AOCSAOP=?6
R N S L = U B&> NoU /d0 S L&N< =?3 R|	 O �Õ�QüHÞB��þ�� OP> <,L�N S L�N 3_=?3t6&=7StS L&N >AO R B&@â4jSAOP=?6ÃOP6&WE=?3AiÙ=?3A4jS N >
4ÔX NoNEU / 47W¡8 R N W L 476&OP> R �kXlB&3HS L&N 3 U&N >AWE3AO / NoU / N @P= < 	 I @P@´>AO R B&@â4ÂS5OP=76&> <�N 3 N 3HB&6 < OCS L 6&=
OP6�OCS5OP47@uOP6�X N WES5OC=?6&>ÄOC6ÈS L&N b I f¸�?S L B&>tS L�N m&3A>HS�b I f(OC6�X N W�S5OC=?6È=QWEWoB&3H> U B N S5=¸476VOP6�Wo= R OP6 r
F 61S N 3A6 N S�/�SA=�/�b I f >AWo476Ì�
47>gOP>g6�=?3 R 47@P@ 0 S L�N W�47> N / B�SgXl=?3%S L&N b I f <,L�N 3 N S L&N,< =?3 R OC>
3 N @ N 47> NEU 	
Y N / N @PO NE�?NEU S L 4jS N 47W L =jX^S L&N > N i&47354 R N S N 3H> < =?B&@ U > L = < Np�²N WESA>È47>¸i&3 NEU OPW�S NoU /d0

=?B&3 L 0 ik=7S L&N >HOP> 	�F 6(i&473HSAOPWoB�@â473E� <�N 3 N 47>A=76 NoU S L 4jS�S L&N B&i
/£@COP6&8 W�47i�4jWoOCS 0 Xl=?3»4 b I f
> L =?B&@ U S L 3H=7SASA@ N S L&N i&3A=?i&4 r 4jSAOP=?6x=7X_4 < =?3 R < OTS L OC6GS L 4jS�b I f 	 q�O �²N 3AOC6 r S L&N 6dB R�/ N 3
=7Xt>HB&>AW N i�SAO / @ N}L =?>�S5>%OP6GS L&N b I f 47@C@P= <�NEU B&>%S5=»S N >�S�S L&NÃL 0 iÙ=7S L&N >HOP>gS L 4jSpS L&N 6dB R�/ N 3
=7X L =?>�S5>°4 �kN W�S5>$S L�N = / > N 3 �7NoU 354jS N =7X_OP6�X N WES5OC=?6 	 q�O �kN 3HOP6 r S L&N >HW�476�6&OP6 r >�S5354ÂS Nor 0 < 47>
47@C>A= / N @PO NE�7NoU S5=V> L = < L = < 4 < =?3 R ^ >M>AO R i&@ N�N i&O U&N R OPWgi�47354 R N S N 3H> <�N 3 N 6&=7Sp4 U&Non B�4jS N
S5= U&N >HWo3AO / N @P=uW�47@COPD NEU �)Wo=?3Hik=7354jS N b I f >HW�47@ N �ki&3A=?i&4 r 4jSAOP=?6 	 JML&N X NENoU / 4jW¡8 R N W L 476&OC> R
< 47> < =?3H8 NoU OP61S5=<S L�N R O�JßOP6Ý=?3 U&N 3$S5=:XlB&3�S L&N 3Ã> L = <êL = < / 476 U:< O U S L Wo=?6�>HS53A47OP61SA>ÃWo476
4 �kN W�S%6�=7S,=?6&@ 0 S L�N @C=QWo47@POCD NEU i&3A=?i&4 r 4jSAOP=?6Ì� / B�S,S L�N¸r @P= / 4j@Ì47> <�N @P@ 	
JML&N m�3A>�SG> N Sx=7X � 473AOP4jS5OC=?6&> <�N 3 N 47O R NEU 4jS:S N >HSAOP6 r 4ÜW L 476 r?N OP6(S L&N 6dB R}/ N 3<=7X

>AB�>AW N i�S5O / @ N OC6ÝS L&N b I f 	 JML�N > N >AO R B&@P4jS5OC=?6&> <�N 3 N»NEn B&O � 47@ N 61S$S5=x476èOP6&WE3 N 47> N =7X�S < OPW N
47> R 476 0 >HB&>AW N i�SAO / @ N 476 U 4 U&N WE3 N 4j> N S5= L 47@TXp47> R 476 0 >AB�>AW N i�S5O / @ N 	 2�O r B&3 N $ > L = < >
S L�N 6dB R�/ N 3¸=jX�OC6�X N W�S5OP=76&>�OP6«S L&N b I fê= �7N 3$S5O R N �
Wo= R i�473HOP6 r S L&N > N >AO R B&@â4jSAOP=?6�> < OCS L
S L�N / 47> N /�W�47> N +�à�á Î � - 	 I >ÔWo476 / N > NEN 6Ì�,S L�N OP6�OCS5OP47@MOP6QX N WESAOP=?6=QWEWoB&3H>~>H=Q=?6 N 3»Xl=73
S L�N >AO R B&@â4jSAOP=?6 < OCS L w7y >AB&>HW N i�S5O / @ N 476 U @P4jS N 3%Xl=?3gS L&N >AO R B&@â4ÂS5OP=76 < OTS L z >AB&>HW N i�S5O / @ N 	
JML OC>VXl=7@P@P= < >}@C= r OCW�47@C@ 0 �Ä47>ÈS L&N i&3H= / 4 / OC@POTS 0 S L 4jSV=?6 N<L =7>HS < OP@C@ / N W L =?> N 6(OP6�4«>AOC6 r @ N
>AWo476ÝOP>%=?6 N = �?N 3�S L&N S5=7S547@ F ;�>Ai&47W N �
=?3 ��¸?w ¹1º 	 JML B&> < OCS L w7y � ��y �Ì476 U z >AB&>HW N i�S5O / @ N �
S L�N W L 4j6&W N S L 4ÂS»=76 N =7XgS L&N >HB&>AW N i�SAO / @ N < OP@P@ / N W L =?> N 6SA=ÓOC6�X N W�S�OP> w7yM¸7w�¹1º � ��yM¸?w�¹1º �
476 U z&¸7w�¹1º ��3 N >Ai N WESAO �7N @ 0K	 9QO R OP@P473p3 N 4j>A=?6&OC6 r R 4 0�/ N R 4 U&N Xl=?3�S L&N S¡4jOP@�=jX�S L&N WoB&3 �?N > 	

wK;



 0

 2

 4

 6

 8

 10

 12

 14

 16

 18

 20

 60  80  100  120  140  160  180  200

#o
f i

nf
ec

te
d

time [seconds]

Variable #of susceptible - LAN Infections vs Time
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Variable uplink with feedback - Outgoing Scans vs Time
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Variable uplink with feedback - Internet Infections vs Time

15Mb uplink
15Mb uplink w/ feedback
5Mb uplink w/ feedback
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Variable uplink with feedback - LAN Infections vs Time

15Mb uplink
15Mb uplink w/ feedback
5Mb uplink w/ feedback
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Local Bias - LAN Infections vs. Time
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Varying scanning strategy with split susceptibles - LAN Infections vs. Time

random
local class C bias
local class B bias
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Local Bias with feedback - Internet Infections vs Time

15Mb uplink
15Mb uplink w/ feedback
5Mb uplink w/ feedback

15Mb, bias, feedback
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3?	��/O��6ñ,� ï ò¼h���~.ò4|YòÑtkl}ikò¼lk��j ó4~?�4lkj�~.ò¼l
3�h��[�?��ó}l�6�~.ò¼l/O����Iñ%� ï ò¼h���~.ò4|Yò ~?��ó}lýj�~.ò¼lÿ��gkfÿ�,f¼g?e h zYg?����lmz?j�~Yg?�

$ �



�4l4óYh}þ4l}�4��hmz?õ �4h4ó4tkl ï �4l4ó}h}þml}� hmz?õûg?e�j�~}g��
�4hmt�jm�}f4lmz,g��ml}f,þ j�f}|�l ï ~.ò�e�ó}l<ò¼l<��j �4h�t?j�fmlmzYg��mlYf,þ h4ó<i�g<f�~�j s ò
t s g ð �}f4l<e�g<fYj�j�f}|¼l ï e4f�~K��j�h�t�|Yò,ò¼hYf,þ zYg?�,��l�z?j�~}g?��fml<e�g<fYj

� ï l<�4��g<�ýj�z?e�~K��~�j
ï hrf�g?|�jmlYf
f�g?|�jmlYf�øT�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s
~K��j�l}f,�4hmz}lT� ~?�/�<��|4�,�4l}f!B���������l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ�����094hmtkl�61�
~K��j�l}f,�4hmz}lT� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼g')��;�,|4�,�4lYf¼t�~?÷4l���O��������ï � s ~<�}f�g?|4jmlT�P�4lmt�jy�ml}�4h<|�ó<j ~���jml}f,�mhmzkl!���

�

ï hü��lkj ð gkfYõ ð ~�j s j ð g s g�t?j�t�z,g?�,��lmz�jml}� ~K�4��~���~?�}|�hmó,ó<þ�j¼grhüf¼g?|�jml}f
��lkj8)e�
f�g?|4jml}f�� ~?�/�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f�ø

�s g�t�jT� ~?���
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j
f�g?|�jmle�P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/���

�s g�t�jT� ~?�/)
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j
f�g?|�jmle�P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/���

�
ó4~K�4õT�\h}j,jmhmz s �Æng�}pühkj,jmhmz s �¸nU��pÄ�4l4ó}h}þ+�6ñ,���W�(�
ó4~K�4õT�\h}j,jmhmz s �ÆnU)�pühkj,jmhmz s )ÆnU��pÄ�4l4ó}h}þ+�6ñ,���W�(�

� ï l<�4��g<�ü��l}j8)
ï hü��lkj ð gkfYõ ð ~�j s g?��lrf�g?|�j�l}f h<�4������� s g�t?j�tÆñ 6 s l s g�t?j�trh}fml ~K�yj ð güi,f�g�|,e�tï g<�
=��h� ð ~?j s j s lri,f�g?|,e�t�z,g?�,��lmz�jml}��j¼g�g?��l tkl}ikò¼lk��j ð ~�j s h<� ~K��jml}f��4hmzkl�g?�ï j s lrf�g?|�jmlYfWñ
��lkjM�����"�
f�g?|4jml}f�� ~?�/�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f�ø

�

s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òi� j¼g'=����ï )����0N4ö��0P�ö�)0BIu ��f4h<��õYe�ö ð l �¼l,l}�e@P� s ~<�Yf�g?|�jmlh@ ~K��t?jml�h}�ûg<�!�k|�t?jT@\f�g?|4jmlj@ï s l}f4l4��lmzkhk|�tkl ð l�h}f4l t�e�lmz�~��,þ�~K�4i�h ��l��Yj s g�e�ñ,ñ,ñk��lmz}h<|�tklrj s lYf4lj@	t�ò�g<fmlï j s h<� g?��l�~K��jmlYf,�4hmzkl�h}j,jmhmz s l}��j¼gÄj s l�t}h�ò¼l�ó4~K��õ
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�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�ong�Yp��

�s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òl=W� j¼g��������
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�onU)¼p��
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j
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ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%������=
hkj,jmhmz s �on(�}p
hkj,jmhmz s �EnV��pýhkj,jmhmz s )ÆnU��pühkj,jmhmz s ø[nU��pühkj,jmhmz s N6nU��pühkj,jmhmz s =ÆnU��p
hkj,jmhmz s OonV��pýhkj,jmhmz s P[nU��pühkj,jmhmz s B[nU��pühkj,jmhmz s -ÆnU��pühkj,jmhmz s ���onU��p
hkj,jmhmz s ���¸nU��pýhkj,jmh�z s ��)onU��pýhkj�jmhmz s ��øÆnU�¼püh}j,jmhmz s �(N6nU��pühkj,jmhmz s ��=onU��p
hkj,jmhmz s ��OÆnU��pýhkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p
hkj,jmhmz s )W�¸nU��pýhkj,jmh�z s )�)onU��pýhkj�jmhmz s )YøÆnU�¼püh}j,jmhmz s )�N6nU��pühkj,jmhmz s )�=onU��p
hkj,jmhmz s )�OÆnU��pýhkj,jmh�z s )0PÆnU��pýhkj�jmhmz s )0BÆnU�¼püh}j,jmhmz s )�-ÆnU��pühkj,jmhmz s ø1�onU��p
hkj,jmhmz s ø[�¸nU��pýhkj,jmh�z s ø�)onU��pýhkj�jmhmz s ø,øÆnU�¼püh}j,jmhmz s ø0N6nU��pühkj,jmhmz s ø1=onU��p
hkj,jmhmz s ø�OÆnU��pýhkj,jmh�z s ø�PÆnU��pýhkj�jmhmz s ø�BÆnU�¼püh}j,jmhmz s ø�-ÆnU��pühkj,jmhmz s N8�onU��p
hkj,jmhmz s NQ�¸nU��pýhkj,jmh�z s N1)onU��pýhkj�jmhmz s N�øÆnU�¼püh}j,jmhmz s N�N6nU��pühkj,jmhmz s N8=onU��p
hkj,jmhmz s N1OÆnU��pýhkj,jmh�z s N�PÆnU��pýhkj�jmhmz s N�BÆnU�¼püh}j,jmhmz s N1-ÆnU��pühkj,jmhmz s =��onU��p

�
ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%������=
hkj,jmhmz s �onV)�p
hkj,jmhmz s =W�¸nU��pýhkj,jmh�z s =�)onU��pýhkj�jmhmz s =YøÆnU�¼püh}j,jmhmz s =�N6nU��pühkj,jmhmz s =�=onU��p
hkj,jmhmz s =�OÆnU��pýhkj,jmh�z s =0PÆnU��pýhkj�jmhmz s =0BÆnU�¼püh}j,jmhmz s =�-ÆnU��pühkj,jmhmz s O��onU��p
hkj,jmhmz s OW�¸nU��pýhkj,jmh�z s O�)onU��pýhkj�jmhmz s OYøÆnU�¼püh}j,jmhmz s O�N6nU��pühkj,jmhmz s O�=onU��p
hkj,jmhmz s O�OÆnU��pýhkj,jmh�z s O0PÆnU��pýhkj�jmhmz s O0BÆnU�¼püh}j,jmhmz s O�-ÆnU��pühkj,jmhmz s P1�onU��p
hkj,jmhmz s P[�¸nU��pýhkj,jmh�z s P�)onU��pýhkj�jmhmz s P,øÆnU�¼püh}j,jmhmz s P0N6nU��pühkj,jmhmz s P1=onU��p
hkj,jmhmz s P�OÆnU��pýhkj,jmh�z s P�PÆnU��pýhkj�jmhmz s P�BÆnU�¼püh}j,jmhmz s P�-ÆnU��pühkj,jmhmz s B1�onU��p
hkj,jmhmz s B[�¸nU��pýhkj,jmh�z s B�)onU��pýhkj�jmhmz s B,øÆnU�¼püh}j,jmhmz s B0N6nU��pühkj,jmhmz s B1=onU��p
hkj,jmhmz s B�OÆnU��pýhkj,jmh�z s B�PÆnU��pýhkj�jmhmz s B�BÆnU�¼püh}j,jmhmz s B�-ÆnU��pühkj,jmhmz s -��onU��p
hkj,jmhmz s -W�¸nU��pýhkj,jmh�z s -�)onU��pýhkj�jmhmz s -YøÆnU�¼püh}j,jmhmz s -�N6nU��pühkj,jmhmz s -�=onU��p
hkj,jmhmz s -�OÆnU��pýhkj,jmh�z s -0PÆnU��pýhkj�jmhmz s -0BÆnU�¼püh}j,jmhmz s -�-ÆnU��pühkj,jmhmz s �����onU��p

�
� ï l<�4��g<�ü��l}jM�����
ï hü��lkj ð gkfYõ ð ~�j s g?��lrf�g?|�j�l}f h<�4�/)�� s g�t?j�toñ 6 s l s g�t?j�trh}f4l�~K��j ð gýi,f�g?|�e�tï g<�R���h� ð ~?j s j s lri,f�g?|,e�t�z,g?�,��lmz�jml}��j¼g�g?��l tkl}ikò¼lk��j ð ~�j s h<� ~K��jml}f��4hmzkl�g?�ï j s lrf�g?|�jmlYfWñ
��lkj8)��e�
f�g?|4jml}f�� ~?�/�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f�ø
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s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òi� j¼g+�����ï )����0N4ö��0P�ö�)0BIu ��f4h<��õYe�ör��g<fûtYg�ò¼lrf4l,hmt,g?�A� ð l ��l,l}�ï @P� s ~<�Yf�g?|�jmlh@ ~K��t?jml�h}�ûg<�!�k|�t?j�@\f�g?|�j�lj@ s l}f4l6ñ�ñ,ñ
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�ong�Yp��
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j

�s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òi��� j¼g;)����
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�onU)¼p��
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼g4t�j

�

ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%������=
hkj,jmhmz s �on(�}p
hkj,jmhmz s �EnV��pýhkj,jmhmz s )ÆnU��pühkj,jmhmz s ø[nU��pühkj,jmhmz s N6nU��pühkj,jmhmz s =ÆnU��p
hkj,jmhmz s OonV��pýhkj,jmhmz s P[nU��pühkj,jmhmz s B[nU��pühkj,jmhmz s -ÆnU��pühkj,jmhmz s ���onU��p

�
ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%������=
hkj,jmhmz s �onV)�p
hkj,jmhmz s ���¸nU��pýhkj,jmh�z s ��)onU��pýhkj�jmhmz s ��øÆnU�¼püh}j,jmhmz s �(N6nU��pühkj,jmhmz s ��=onU��p
hkj,jmhmz s ��OÆnU��pýhkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p

�
� ï l<�4�r��lkj8)��
ï hrf�g?|�jmlYf�zYg��,��lmz?j�l}�yj¼g j ð güf�g?|�jmlYf¼t ð ~�j s zYg?�,�¼lmz?j�~}g���týj¼g+����� s g�t?j�trl,h�z s
��lkj8)��M�������
f�g?|4jml}f�� ~?�/�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f�ø

�

� lkj�� ~?�
�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��l}jM�����

�
� lkj�� ~?�R�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��l}jM�����

�

ó4~K�4õT�\h}j,jmhmz s �Æng�}pühkj,jmhmz s �Iu%�onU��p �4lmó}h}þ/�6ñ%���W�*�
ó4~K�4õT�\h}j,jmhmz s �ÆnU)�pühkj,jmhmz s �2u%�onU��p �4lmó}h}þ/�6ñ%���W�*�

� ï l<�4�r��lkj8)��M�����
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ï
��lkj8)}�¼g<fkòS�����T�
f�g?|4jml}f�� ~?�/�
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f�ø

�

� lkj�� ~?�
�
�,l��Yjmlk�4�¼t�ñ&��lkj ð g<fYõ�tÆñP��g<fkòm�����

�
� lkj�� ~?�R�
�,l��Yjmlk�4�¼t�ñ&��lkj ð g<fYõ�tÆñP��g<fkòm�����

�

ó4~K�4õT��hkj,jmh�z s �ong�}pühkj,jmh�z s �6u%�onU�¼pÄ�ml4ó}h}þ/�6ñ%���[�n�
ó4~K�4õT��hkj,jmh�z s �onU)�pühkj,jmh�z s �Hu%�onU�¼pÄ�ml4ó}h}þ/�6ñ%���[�n�

� ï l<�4�r��lkj8)}�¼g<fkòS�����
ï |�tklY�ÿ��gkfüò�g���~�j¼g<f�~K�4i�h<� ~K��jmlYf,�4hmzkl
e4f�g���l�	,lmt,t�~Yg?�o�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�&��h<ò¼lýe4f�g���lý|�t}l�	�	0�Wñ . 	6ñ\C�f�g���l�	,lmt,t�~Yg?�
��~}ó}l�HOfYj�fm�Y{k|�l<|¼l}�4hkjmhMH
t?j�f4l,h<ò�fYj4f¼t?j�f4l�h�ò

�
�

ï j s lüe4f�g<j¼g�zYg,óri�f4h<e s ��g<f�h�t�jmh<�4�4hYf,�yf�g?|�jmlYf
f�g?|�jmlYf D f4h<e s �
i,f4hke s �
C�f�g�j¼g4zYg,ó�	,l�t,t�~}g?�p�&��h�ò¼l�~Ke�|�tkl
	�	��Wñ . 	6ñV�*C1�
C�f�g�j¼g4zYg,ó�	,l�t,t�~}g?�p�&��h�ò¼l�g�t�em�r|�tkl�	�	��Wñ . 	Iñ . 	�C���ñ]t . 	�C1���

�
� ï l<�4��f�g?|�jmlYf D f4h<e sï j s lüe4f�g<j¼g�zYg,óri�f4h<e s ��g<f�h'� ô�� @	t i4hkjml ð h}þyf�g?|�j�l}f���j s h}j ðYs ~Yz s zYg?�,��l�z?j�tï j¼g�j s l+�K�4jml}f}��l}jûh<�4��h4ó,ó/�K��jml}fY��lkjmö�� ô�� j�f4h}����~YzÄò�|�t�jûz�f¼g�t,tÄj s f�g?|mi sð g<fkò & g?|�jml}f D f4h<e s �
i,f4hke s �
C�f�g�j¼g4zYg,ó�	,l�t,t�~}g?�p�
��h�ò�l D h}jml ð h}þ�C�f�g�j¼g4zYg,ó�	,l�t,t�~}g?�
|�tkl
	�	���ñ ô e,e�ñ7�g<fkò¨ñ D hkjml ð h}þ0C�f�g<j�g�zYg�ó0	,lmt�t4~}g?�ï j s ~Yt ð g<fYõ�t�t4~K��zklýj s l}fml�~,trg?�¼lýi4h}jml ð h}þyf�g�|�jml}f
i4hkj�l ð h}þ4�¼~?�4�}�,f¼g�ò¼��~?� j�f}|¼l

�
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�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñPf�g�|�jml}f D f4h<e s ñxi�f4h<e s
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&e4f¼g���l�	,l�t,t�~}g?�ï �4l��,|mirj�fY|�l

�
� ï l<�4� ð g<fkò & g?|�jml}f D f4h<e s
ï tYg�z�õmlkj zYg�ò,ò4|,��~Yzkh}j�~}g?� emf�g�j¼g�z,g,óýi,f4h<e s
tYg�z?õ ú g�ò,ò D fmh<e s �
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�Ê��h�ò¼l tYg�z?õ�lkj�|�tkl
	�	��Wñ . 	6ñ%	4g�z�õmlkj�ñ]t,g�z?õmlkj�3�hmt?jml,fl�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�Ê��h�ò¼lýj�z�e |�tkl
	�	��Wñ . 	6ñ76 ú C�ñ�j�z�e?	�lmt,t�~}g���3�hmt?j¼l}fð h}f}���4h4ó�t}l
�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�Ê��h�ò¼lü|4�}e |�tkl
	�	��Wñ . 	6ñqX1r�C�ñ&|4�}e?	�lmt,t�~}g���3�hmt?j¼l}f
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ&|m�}e�~K��~?jïÿð h}fkò �4h4ó�t}l

�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�&��h<ò¼lû~Keÿ|�tkl�	�	��Wñ . 	IñV�*C��

� ï l<�4�ûtYg�z?õ ú g�ò,ò D fmh<e sï ~K��~?j�~<h4ó4~�÷4hkj�~}g�� e�h}f4h<ò¼lkjml}f�tý��g<fÿj s lü|4�}e�e4f�g�j¼g4zYg,ó
|4�}e�~K�E~�j^�
ò¼h��m�}�4hkjmhYi,f4h�ò¼��t�~?÷4l ����)0N
�4l���|4i �4h4ó4tkl

� ï l<�4�r|,e4��~K�E~�j
ï e4f�g<j¼g�zYg,óýi,fmh<e s ��g<fR�K��jmlYf}��lkjmömó}l��ml4ó ð g<fkò f4lmt�e�g?�4�4l}f
~K��lkj & lmt�e�g?�m�4l}f D fmh<e s �xi,f4h<e s �
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�
��h�ò¼l ò¼h4ó ð h}f4l,�}fmlmt�e�g?�m�4l}f
|�tkl
	�	��Wñ ô e,e�ñ��gkfkò¨ñV�K�4jml}f}��l}j0�g<fkò & lmt�e�g��4�4lYf
�4l��,|4i j�f}|¼l
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ ð g<fkò ú g��4��~?iWñ,	mó}h�ò�ò�l}fWñ�emf�g�j�g�zYg,ó
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ ð g<fkò ú g��4��~?iWñ,	mó}h�ò�ò�l}fWñ�e�g<fYj

�
�,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñDtYg�z?õ ú g�ò,ò D fmhke s

�;� ï l<�4� ~K��l}j & lmt�e�g?�4�4l}f D f4h<e s
ï e4f�g<j¼g�zYg,óýi,fmh<e s ��g<fR�K��jmlYf}��lkjmömó}l��ml4ó ð g<fkòÑ~K�4�4l�z?jml}f
~K��lkj[���4�4lmz?j�l}f D f4hke s �Pi,fmh<e s �
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�
��h�ò¼l ò�g���~Yó}lmzYg<�ml,��~K�4�mlmz?jml}f
|�tkl
	�	��Wñ ô e,e�ñ��gkfkò¨ñV�K�4jml}f}��l}j0�g<fkòK���4�4l�z�jml}f

$ ;



�4l��,|4i �4h4ó4tkl
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ ð g<fkò ú g��4��~?iWñ,	mó}h�ò�ò�l}fWñ�emf�g�j�g�zYg,ó
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ ð g<fkò ú g��4��~?iWñ,	mó}h�ò�ò�l}fWñ�e�g<fYj

�
�,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñDtYg�z?õ ú g�ò,ò D fmhke s

�;� ï l<�4� ~K��l}j[�K�4�4l�z?jml}f D f4h<e s
ï zYg?�m��~?i}|4fmhkj�~}g?��tr��g<f ð g<fkòEtð g<fkò ú g?�4��~?i��
	4ó}h<ò,ò¼l}f��ð g<fkò1C4f�g�j¼g"�

��h�ò�l<mø1)}�}e
|�tkl
	�	���ñ ô e,e�ñ7�g<fkò¨ñ,	4g<�Yj ð h}f4l�C�f¼g<j¼g�z,g�ó�	,l�t�t�~}g<�
�4l���|4i �4h4ó4tkl
�ml}f�t�~}g?� �Hñ%�
zYg?�m��~?i h
zYó}h�t,t���h�ò�l 	�	���ñ ô e,e�ñ7�g<fkò¨ñ7�g<fkò1C4f�g�zklmt�t

�
e4f�g�j¼g4zYg,ó |4�}e
e�g<fYj �(N�ø�N
t�~?÷4l ø�P�O

�
� ï l<�4� ð g<fkò ú g?�4��~?i
ï j s lr�4l}�mh<|�ó�j ~K��j�l}f,�4hmz}l�h<�4�re4f�g�j¼g4zYg,óýi,f4h<e s �¼g<fyhü��g?�¼ömt�|�t,z}l<e�j�~(��ó}l s g�t�j
��g?��t�|�t,zkl<e�j�~(��ó}l�f�g�t?jG�
~K��j�l}f,�4hmz}lT�D~?�/�r�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñJ����94h�tkl�6��
i,f4hke s �µ�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñ]tYg�z?õ ú g�ò,ò D f4h<e s �

�

ï j s lr�4l}�mh<|�ó�j ~K��j�l}f,�4hmz}l�h<�4�re4f�g�j¼g4zYg,óýi,f4h<e s �¼g<fyh t�|�t�zkl<e�j�~*��ó}l s g�t�j
t�|�t,zklke�j�~(��óYl�f¼g�t?jG�
~K��jmlYf,�4hmzkl��D~��/�ÿ�,l��Yj�l<�4�¼t�ñP��~,z?j�~}g?�¼h}f,þWñJ����94hmtkl�6��
i,f4h<e s �
z�e,|m�4l4ó}h}þ j�f}|¼l
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�
��h�ò¼l�~K�4�4l�z?jmh���óYl,�mtkl}f���~Yzkl
|�tkl
	�	��Wñ ô e,e�ñ��gkfkò¨ñ%	4gk�Yj ð h}fml�C�f�g�j�g4zYg,ó0	�lmt,t4~Yg?�
�4l��,|4i �4h4ó4tkl
�ml}f¼t�~Yg?� �Hñ%�
zYg?�4��~�i h
zYó}hmt,t?��h�ò¼l!	�	���ñ ô e,e�ñ7�g<fkò¨ñ � lkj8	,lYf0��~Yzkl�C4f�g�z}l�t,t
��lkjm�mt}l}f0��~Yz}lT�
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�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñ ð g<f}ò ú g?�4��~?iWñ%	4óYh<ò,ò¼lYf�ñ&e�g}fYj
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñ ð g<f}ò ú g?�4��~?iWñ%	4óYh<ò,ò¼lYf�ñ&e4f�g�j¼g�z�g,ó

�
�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G���,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ�g?e¼l}f4hkj�~��4i1	}þ¼t<jml�ò�t[ñ ð ~K� � 6�N?	�C8O��8B�O+�
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G�
��h�ò¼l ð g<fkò
|�tkl
	�	��Wñ ô e,e�ñ��gkfkò¨ñ��gkfkò1C�f�g<j¼g�zYg,ó0	�lmt,t4~Yg?�
�4l��,|4i��4h4ó4tkl

�
�,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñDtYg�z?õ ú g�ò,ò D fmhke s
�
� ï l<�4�ût�|�t,zklke�j�~(��óYl�f¼g�t?j
ï g?e�lYf4hkj�~K�mi t�þ¼t?jml<ò t?e�lmz�~?��~Yzkhkj�~Yg?��t
g?e�l}f4h}j�~K�4i1	Yþ¼t?jml�òEte�ð ~K� � 6�N1	�C?O���B�O��

��h�ò¼l�g�t
|�tkl
	�	��Wñ ô e,e�ñ��gkfkò¨ñ . 	�C�f�g�j¼g4zYg,ó�	,l�t�t�~}g��
�4l��,|4i j�f}|¼l
j�þ}e�l �~K�m��g ð t
�ml}f¼t�~Yg?� � 6�N8	�C8O
h}f¼z s ~?jmlmz?jY|mf4l ��B�O

�
�

ï j s lr�4l}�mh<|�ó�j ~K��j�l}f,�4hmz}l�h<�4�re4f�g�j¼g4zYg,óýi,f4h<e s �¼g<fyhk� ~K�E~�j�~<h4ó�ó<þ ~K�4�4lmz�jml}� s g�t�j
~K�4�4lmz�jml}�0f¼g4t?js�
�}��~K�m� ñP��~Yz?j�~}g���h}f,þWñDt�|�t,zklke�j�~(��óYl�f¼g�t�j�ñD~K�4j�l}f,�mh�zkl
i,f4h<e s �
C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?�G���,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ ð gkfkò ú g?�m��~?iWñ%	�ó}h�ò,ò�l}fWñ ð g<fkò?C�f�g�j�g!�
�,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñDt�|�t,zklke�j�~(��óYl�f¼g�t�j�ñPi,fmhke s
�
�

� ï l<�4��g<����~Yz?j�~}g?��h}f�þ
ï öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w
ï t�~.òE~}óYh}f�j¼gÄ��~,z?j�~}g?�¼h}f,þ��°h�tklkjûg<�r��lkj ð gkfYõ�tü��g<fyf4l}�ml}f4l<��z}l/]�~K��z,ó?|4��~K�mi
��lkj ð g<fYõ�t$�

ï ��hmtkl}��g?�yj s l;�}|�ó,óYl}f!�4h���g<fmhkj¼g<f�~klmtÿhkj��C[�
z7y



ï hÄ��lkj ð g<fYõ ð ~�j s �¼g?|4fût�|��,��l}j ð g<fYõ�t n]lY{k|�~���j�g ��g�|4fÿ�¼ó,g,g<f¼t4p
�}|�ó�ó}l}f��
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼g'=����,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñJ� D �l�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

ï tkl}f��ml}fyf�g,g�ò
� lkj�� ~?�/�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñP�Y|�ó,ó}l}fm�mtkl}f0��l}f¼toñ � l}j

�
ó4~K��õ��µhkj�jmhmz s �onU=¼püh}j,jmhmz s �6u,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�
� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼gýø0�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñ\h}õ1B��

�ï tklmz,g?�4�/týj s ~?f,����ó,g,gkf¼t
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �Hu,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï ��~?f�t?j���ó,g,g<f!t'��hmtkl�ò�l<��j
ó4~K��õ��µhkj�jmhmz s �onU)¼püh}j,jmhmz s )6u,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï t�|�����hmtkl�ò�l<��j
ó4~K��õ��µhkj�jmhmz s �on�ø�püh}j,jmhmz s øIu,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�

�ï j s l;�}|�ó,ó}lYf
�mh���t�tkl}f0�mlYf�f¼g,g�ò
�}|�ó�ó}l}f4�mt}l}f0�ml}f�te�
� lkj��ï f�g?|�jmlYfÿj�gÿzYg?����lmz?jyj¼g
f�g?|4jml}f�� ~��
�
~K��jml}f��4hmzkl�� ~?�!�ÿ�,l��Yj�l<�4�¼t ñP��~Yz?j�~}g���h}f,þWñu� D �l�
~K��jml}f��4hmzkl�� ~?�,f4h<�mi4l��P�,f�g�òI� j¼g'=0�y�,l0�Yjml<�4��t ñx��~Yz?j�~Yg?��h}f,þ�ñJ������3��R�
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñPf¼g?|�jml}f D f4h<e s ñxi,f4hke s

�ï ò¼h�~K� z,z,z�ò¼hmz s ~K��lmts g�t�jT� ~?�,f4hk�4i4l��P�,f�g?òi� j¼g������
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ&��g���t�|�t,z}l<e�j�~(��óYl�f¼gmt?j
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�ong�Yp��

�
ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%�����W�
hkj,jmhmz s �Æng�}p
hkj,jmhmz s �¸nU��pühkj,jmhmz s )ÆnU��pühkj,jmhmz s ø[nU��pühkj,jmhmz s N6nU��pühkj,jmhmz s =ÆnU��p
hkj,jmhmz s OÆnU��pühkj,jmhmz s P[nU��pühkj,jmhmz s B[nU��pühkj,jmhmz s -ÆnU��pühkj,jmhmz s ���onU��p

�

z
�



ï ~K��~�j�~kh4ó,ó<þ ~K�4�mlmz?jml}�ÿò�hmz s ~K�¼lï}s g4t?j^� ~?�����ï �,l��Yj�l<�4�¼t�ñP��~,z?j�~}g?�¼h}f,þWñD~��4�4lmz?j�l}�0f¼g�t�jï � s ~<�Yf�g?|�jmlT�x�4lmt?jy�4l}�4hk|�ó�j ~K��jmlYf,�4hmzkl/�ü��l��,jm� s g?el�onvN�p��ï �ï g�j s l}fûtkl}f���~Yzklmts g�t�jT� ~?�,f4hk�4i4l��P�,f�g?òi��� j¼g')����
�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñ]t�|�t,zkl<e�j�~(��ó}l�f�g4t?j
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�on,N�p��

�
ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%�����W�
hkj,jmhmz s �Æn,N�p
hkj,jmhmz s ���EnU��pühkj,jmh�z s ��)onU��pýhkj�jmhmz s ��øÆnU�¼püh}j,jmhmz s �(N6nU��pühkj,jmhmz s ��=onU��p
hkj,jmhmz s ��OonU��pühkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p

�
�

�

ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw
ï hkj ð hkj�l}f�õml<��jï )�N1� s g�t�j�t n\j s g?|mi s N�B���~K�yfml,h4ó4~�j4þ?24pï t�e�óm~�j
�4þrj s f4l,lr��ó,g,gkf¼t�g<�
B1�ÿl,h�z s � ð ~�j s g?��lrf�g?|4jml}f�g?� l�hmz s ��ó,g,gkfï h4ó,ó�ò¼hmz s ~K��lmtyg�����ó,g�g<f zYg?�,��l�z?jml}�yj¼g ��ó,g,gkf�f¼g?|�jml}fï ��ó,g�g<fyf�g?|�jmlYf¼tyzYg?�,��l�z?jml}�yj¼g:�,|�~}ók��~K�4i�f�g�|�jml}f
hkõ8)0N1���
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT�D~?�/�r�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñJ� D �1�
~K��j�l}f,�4hmz}lT�D~?�,f4hk�4i4l��P�,f�g?òi� j¼g4N��y��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �8�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼gýø0���,l��Yjmlk�4�¼t�ñ&��lkj ð g<fYõ�tÆñ\hkõ1B��/�
� lkj�� ~?�
Ny��l��Yjml<�m�¼t�ñ&��lkj ð g<fYõ�toñ�hkõm�mtklYf0�ml}f¼t!�
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �Hu,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �onU)¼püh}j,jmhmz s )6u,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �on�ø�püh}j,jmhmz s øIu,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �on,N�püh}j,jmhmz s NWu,�onU��pÄ�4l4ó}hYþ/�Iñ%�����W�:�

� ï l<�4��hkõ8)0N1�ï j s l ô c�tklYf0�ml}fyf�g,g?ò
hkõm��tkl}f0�mlYf¼t"�
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f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼g'=����,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñJ� D �l�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

s g�t?j�� ~?��f4h<�4i4lT�x�,f�g�òi� j�g'=��
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñ&��g?��t�|�t,zklke�j�~(��óYl�f¼g�t�j�ñPi,f�h<e s
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ������3��R�
f�g?|4jml��P�4lmt?jy�4l}�mh<|�ó�j ~K��j�l}f,�4hmz}l/���

�
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �EnV��p��ml4ó}h}þ/�6ñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �onU)¼püh}j,jmhmz s )onV��p��ml4ó}h}þ/�6ñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �on�ø�püh}j,jmhmz s øÆnV��p��ml4ó}h}þ/�6ñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �on,N�püh}j,jmhmz s N[nV��p��ml4ó}h}þ/�6ñ%�����W�:�
ó4~K��õ��µhkj�jmhmz s �onU=¼püh}j,jmhmz s =onV��p��ml4ó}h}þ/�6ñ%�����W�:�

�ï hytklkjûg<�!B�� s g�t?j�t
hkõ1B1�"�
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?������l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

s g�t?j�� ~?��f4h<�4i4lT�x�,f�g�òi� j�g4B��0�
�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñ&��g?��t?|�t,zkl<e4j�~(��ó}l�f�g�t?j
� s ~k�}f�g?|�j�lT�P�4lmt?jy�4l}�mh<|�ó�jÑ~K�4jml}f,�4h�zkl!� ��l0�Yjm� s g�e��Æng�}p��

�

ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W�
hkj,j�hmz s �ong�}p
hkj,j�hmz s �EnU��pühkj,j�hmz s )onU��pýhkj�jmhmz s øÆnU��pýhkj�jmhmz s N[nU�¼p hkj�jmhmz s =onU�¼p
hkj,j�hmz s OonU��pühkj,j�hmz s PÆnU��pýhkj�jmhmz s BÆnU��pýhkj�jmhmz s -onU�¼p hkj�jmhmz s ���onV��p
hkj,j�hmz s ���EnU�¼püh}j,jmhmz s ��)onV��pýhkj,jmhmz s �?øÆnU��pýhkj,j�hmz s �(N[nU��pýhkj�jmhmz s ��=onV��p
hkj,j�hmz s ��OonU�¼püh}j,jmhmz s �*PÆnV��pýhkj,jmhmz s ��BÆnU��pýhkj,j�hmz s ��-onU��pýhkj�jmhmz s )��onV��p
hkj,j�hmz s )W�EnU�¼püh}j,jmhmz s )�)onV��pýhkj,jmhmz s ),øÆnU��pýhkj,j�hmz s )�N[nU��pýhkj�jmhmz s )�=onV��p
hkj,j�hmz s )�OonU�¼püh}j,jmhmz s )0PÆnV��pýhkj,jmhmz s )�BÆnU��pýhkj,j�hmz s )�-onU��pýhkj�jmhmz s ø��onV��p
hkj,j�hmz s ø[�EnU�¼püh}j,jmhmz s ø�)onV��pýhkj,jmhmz s ø�øÆnU��pýhkj,j�hmz s ø0N[nU��pýhkj�jmhmz s ø�=onV��p
hkj,j�hmz s ø�OonU�¼püh}j,jmhmz s ø�PÆnV��pýhkj,jmhmz s ø�BÆnU��pýhkj,j�hmz s ø�-onU��pýhkj�jmhmz s N1�onV��p
hkj,j�hmz s NQ�EnU�¼püh}j,jmhmz s N1)onV��pýhkj,jmhmz s N4øÆnU��pýhkj,j�hmz s N�N[nU��pýhkj�jmhmz s N1=onV��p
hkj,j�hmz s N1OonU�¼püh}j,jmhmz s N�PÆnV��pýhkj,jmhmz s N1BÆnU��pýhkj,j�hmz s N1-onU��pýhkj�jmhmz s =��onV��p
hkj,j�hmz s =W�EnU�¼püh}j,jmhmz s =�)onV��pýhkj,jmhmz s =,øÆnU��pýhkj,j�hmz s =�N[nU��pýhkj�jmhmz s =�=onV��p

zK�



hkj,j�hmz s =�OonU�¼püh}j,jmhmz s =0PÆnV��pýhkj,jmhmz s =�BÆnU��pýhkj,j�hmz s =�-onU��pýhkj�jmhmz s O��onV��p
hkj,j�hmz s OW�EnU�¼püh}j,jmhmz s O�)onV��pýhkj,jmhmz s O,øÆnU��pýhkj,j�hmz s O�N[nU��pýhkj�jmhmz s O�=onV��p
hkj,j�hmz s O�OonU�¼püh}j,jmhmz s O0PÆnV��pýhkj,jmhmz s O�BÆnU��pýhkj,j�hmz s O�-onU��pýhkj�jmhmz s P��onV��p
hkj,j�hmz s P[�EnU�¼püh}j,jmhmz s P�)onV��pýhkj,jmhmz s P�øÆnU��pýhkj,j�hmz s P0N[nU��pýhkj�jmhmz s P�=onV��p
hkj,j�hmz s P�OonU�¼püh}j,jmhmz s P�PÆnV��pýhkj,jmhmz s P�BÆnU��pýhkj,j�hmz s P�-onU��pýhkj�jmhmz s B��onV��p

�
� ï l<�4��hkõ1B1�

ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw
ï �(Nr�,fmhkj���lkj ð gkfYõ�t>�°g<�/)�� s g�t?j�trl,h�z s ñï j ð güf�g?|�jmlYf¼t n�~?�/�j�°~��R�}p ð ~�j s )���3�� ~���jml}f,�mhmzklmt n�~��!��prg?e�lk�y��gkfï l��Yj�l}f}��h4ó z,g?�,��lmz�j�~}g?�
��lkjK�(N��,�,fmhkj8)����
f�g?|�jmlYf�� ~?�,f4hk�4i4l��P�,f�g?òl�üj¼g��(�
~K��j�l}f,�4hmz}lT�D~?�/�r�,l��,jml<�4�¼t ñx��~Yz?j�~Yg?��h}f,þ�ñ%)���3��R�
~K��j�l}f,�4hmz}lT�D~?�,f4hk�4i4l��P�,f�g?òi� j¼g��(N����,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñ%)���3��l�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òR� j¼g���ø0�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñP��f4hkj8)��

�

ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s �Hu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s )6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s øIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s NWu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s =6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �ong�Ypüh}j,jmhmz s O6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s PIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s BIu,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s -6u,�onU��pÄ�4l4ó}hYþ/�Iñ%������=��
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ���Iu%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ���2u%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ��)Iu%�onU��p �4lmó}h}þ/�6ñ%������=;�
ó4~K��õ��µhkj�jmhmz s �Eng�Ypüh}j,jmhmz s ��øWu%�onU��p �4lmó}h}þ/�6ñ%������=;�

� ï l<�4�r��lkjK�(N��,�,fmhkj8)��
ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw

z $



�,f4h}j8)����
� lkj��
f�g?|4jml}f�� ~��
�
~K��jml}f��4hmzkl�� ~?�!�ÿ�,l��Yj�l<�4�¼t ñP��~Yz?j�~}g���h}f,þWñ,)���3��l�
~K��jml}f��4hmzkl�� ~?�,f4h<�mi4l�� �,f¼g�òw� j¼g;)�='���,l��,jml<�4�¼t�ñP��~Yz?j�~}g���h}f,þWñu����3��l�
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñPf¼g?|�jml}f D f4h<e s ñxi,f4hke s

�

s g�t�jT�
~?�,f4h<�mi4l��P�,f�g�òi� j¼g')�=��
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ]z,ó4~<l<��jK������3��¨ñ	~K��j�lYf,�4h¼zkl
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñ]z,ó4~<l<��jK������3��¨ñxi,f4hke s
� s ~<�}f¼g?|�jml��P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/� ��l��Yjm� s g?eR�ong�Yp��

�

ó4~K�4õT�µ�4l4ó}hYþ/�Iñ%���W�
hkj,jmhmz s �Æng�}p
hkj,jmhmz s �¸nU��pühkj,jmhmz s )ÆnU��pühkj,jmhmz s ø[nU��pühkj,jmhmz s N6nU��pühkj,jmhmz s =ÆnU��p
hkj,jmhmz s OÆnU��pühkj,jmhmz s P[nU��pühkj,jmhmz s B[nU��pühkj,jmhmz s -ÆnU��pühkj,jmhmz s ���onU��p
hkj,jmhmz s ���EnU��pühkj,jmh�z s ��)onU��pýhkj�jmhmz s ��øÆnU�¼püh}j,jmhmz s �(N6nU��pühkj,jmhmz s ��=onU��p
hkj,jmhmz s ��OonU��pühkj,jmh�z s �*PÆnU��pýhkj�jmhmz s �*BÆnU�¼püh}j,jmhmz s ��-ÆnU��pühkj,jmhmz s )��onU��p
hkj,jmhmz s )[�EnU��pühkj,jmh�z s )�)onU��pýhkj�jmhmz s )YøÆnU�¼püh}j,jmhmz s )�N6nU��pühkj,jmhmz s )�=onU��p

�
�

� ï l<�4���,f4h}j8)��
ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw

ï 6 s ~Yty~YtÄj s l�HO��g<fkòEtaH ��lkj ð gkfYõ�ñ 6 s l}f4l�h}f4l�Br��gkfkò�tÿg<�Y����� s g�t?j�trl,hmz s �ï ðYs ~,z s ��g}lmt���g�jrò¼hkj�z s j s l<1C[� �¼lkj ð g<f,õx�y�,|�j h<e,e4f�g���~.ò¼hkj�lmt�~�j�ñï/. ��lrf�g?|�jmlYf�n�~��/�¼p s hmtýh<� g?e�l<�Ñ~K�4jml}f,�4h�zkl�n�~?�/��p��¼g<fyl0�Yjml}f}�¼h4ó�zYg?�,��l�z?j�~}g?�¨ñï ��j h4ó�tYg s hmtýh<� ~K��jmlYf,�4hmzkl��¼g<f�z,g?�,��lmz�j�~}g?� j¼g j s lr�,f4h}jr��l}j ð g<fYõA��j�g�t�~Kò�|�ó}hkj�lï j s l ð ~?fml4ó}lmt,t�z,g?�,��lmz�j�~}g?��j s h}j�j s l}þ s h��ml6ñ
��lkj8BY��g<fkòm�����T�ï ò¼h�~�� l��,jml}f}��hmó zYg?�,��l�z?j�~}g?��f¼g?|�jml}fx� ð ~�j s ~K��jml}f��4hmzkl/�yg?e�l<�A�ï ~K��jml}f��4hmzklY� j¼g4Br��g<f ~K��jmlYf}��h4óü��l}j ð g<fYõ�t>�ï h<�4� ~K��jml}f��4hmzklY���üg?e�l<� ��gkfÿ�,fmhkjûz,g?�,��lmz�j�~}g?�
f�g?|�jmlYf�� ~?�/�
~K��j�l}f,�4hmz}lT� ~?�/�ÿ��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �R�
~K��j�l}f,�4hmz}lT� ~?�,fmh<�4i4l��P�,f¼g�òI� j¼g4B0���,l��Yjmlk�4�¼t ñP��~,z?j�~}g?�¼h}f,þWñJ� D �l�
~K��j�l}f,�4hmz}lT� ~?�����Ä�,l��Yjmlk�4�¼t�ñP��~Yz�j�~}g?��hYf,þWñJ������3��R�
�}��~��4� ñP��~Yz?j�~}g?��h}f�þWñPf�g?|4jml}f D fmh<e s ñPi�fmh<e s

�

z?z



� lkj�� ~?�,fmh<�4i4l��P�,f¼g�òR� j¼g'P0�
�,l��,jml<�4�¼t ñ���lkj ð gkfYõ�toñP�¼g<fkòS�����

�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æng�}pühkj,jmhmz s �Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnU)�pühkj,jmhmz s �2u%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æn�ø¼pühkj,jmhmz s )Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �Æn,N�pühkj,jmhmz s øWu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnU=�pühkj,jmhmz s N�u%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnUO�pühkj,jmhmz s =Iu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnvP¼pühkj,jmhmz s OIu%�onU��p<�
ó4~K��õ��Ê�4lmó}h}þ+�6ñ%�����W� hkj,jmhmz s �ÆnvB¼pühkj,jmhmz s PWu%�onU��p<�

�

ï öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw�öYw�ö,w�öYw�öYw4öYw4öYw4ö,w�öYw4ö,w�öYw4ö,w�öYw4ö,w�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�öYwmöYw�ö�w�öYw�ö�w�öYw�ö�w�öYw
ï f�g?|�jmlYf¼t;� j s fY|�=h��hkj,j�hmz s l}� ~�� hýf�~K�4i���g<fkò�hkj�~}g?�¨ñï l,hmz s f�g?|�j�l}f ~Ytÿz,g?�,��lmz�jml}��j¼g j ð g�g�j s l}fyf�g�|�jml}f¼t �4þ���g?|mfï ~K��j�l}f,�4hmz}lmtÿl,hmz s ñï j s ~Ytÿó}l,h���lmt�~K��jml}f��4hmzklmt�-üj s f}|i��=yg?��l,hmz s f�g?|4jml}f�g?e�l<� ��g<fï hkj,j�hmz s ò¼lk��j�j¼g�g�j s l}fr��lkj�toñ
��hmz�õ0��g?��l��
� lkj��
f�g?|4jml}f�� ~��,f4h<�4imle�x�,f�g�òl�üj�g'=��
~K��jml}f��4hmzkl�� ~?�,f4h<�mi4l��P�,f�g�òR�üj¼g+���(�y��l��Yjml<�m�¼t�ñP��~Yz?j�~}g?��h}f�þWñJ� D �Y�ï �}��~K�m�vñx��~Yz?j�~Yg?��h}f,þ�ñPf�g?|�j�l}f D f4hke s ñPi,fmhke s
�}��~K�4�vñP��~,z?j�~}g?�¼h}f,þWñPf¼g?|�jml}f D f4h<e s ñxi,f4hke s
f�g?|�jmle�P�4l�t?j��4l}�4h<|�ó�j ~K��jml}f��4hmzkl/���

�

ï f�g?|�jmlYf/�ÿhkj,jmh�z s j¼g f¼g?|�jml}f��
ó4~K�4õT��hkj,jmh�z s �onU��pühkj,jmh�z s �En,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �ong�}pühkj,jmh�z s �EnU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �onU)�pühkj,jmh�z s �EnUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �on�ø¼pühkj,jmh�z s �EnvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf���hkj,jmh�z s j¼g f¼g?|�jml}f+)
ó4~K�4õT��hkj,jmh�z s �EnU��pühkj,jmh�z s )on,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �Eng�}pühkj,jmh�z s )onU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �EnU)�pühkj,jmh�z s )onUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s �En�ø¼pühkj,jmh�z s )onvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf/)ÿhkj,jmh�z s j¼g f¼g?|�jml}f�ø
ó4~K�4õT��hkj,jmh�z s )onU��pühkj,jmh�z s øÆn,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�

zK(



ó4~K�4õT��hkj,jmh�z s )ong�}pühkj,jmh�z s øÆnU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s )onU)�pühkj,jmh�z s øÆnUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s )on�ø¼pühkj,jmh�z s øÆnvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYfyø�hkj,jmh�z s j¼g f¼g?|�jml}f!N
ó4~K�4õT��hkj,jmh�z s øÆnU��pühkj,jmh�z s N[n,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s øÆng�}pühkj,jmh�z s N[nU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s øÆnU)�pühkj,jmh�z s N[nUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s øÆn�ø¼pühkj,jmh�z s N[nvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf
Nyhkj,jmh�z s j¼g f¼g?|�jml}f+=
ó4~K�4õT��hkj,jmh�z s N[nU��pühkj,jmh�z s =on,N�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s N[ng�}pühkj,jmh�z s =onU=�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s N[nU)�pühkj,jmh�z s =onUO�pÄ�4l4ó}hYþ/�Iñ%�����W�:�
ó4~K�4õT��hkj,jmh�z s N[n�ø¼pühkj,jmh�z s =onvP¼pÄ�4l4ó}hYþ/�Iñ%�����W�:�ï f�g?|�jmlYf/=ÿhkj,jmh�z s j¼g f¼g?|�jml}f+�
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Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
�HñJ� . c B1)�ó4~K�¼lmt 6ml��Yj
�Hñ%)
	 s g ð � P�øyó4~K�¼lmt 6ml��Yj
) )0B�O'c�9 ô e,e�óm~Yzkhkj�~Yg?�
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ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
f�~ �,f4h<�4õ�ö
	4g<f�f,þ h���g?|�j�j s h}j�ñ¹��jût,ó4~Ke,e�lY� ~���j¼g j s l4��hmz?õ�i�f�g?|,�4��hk�4�ÿ��~Ytkh<e,e¼l,h}f4l}��ñ_6 s h<�4õ�t
��g<f�f4l�ò¸~K�4��~K�miÿò¼l6ñ
6 s l�hkj,j�hmz s l}��jmhYf���h4ó,órfml<e�ó}hmz}lmt j s l t�f¼z0]�	�	��?] ô e�eW]��g<f}ò ��~?fmlmz?j¼g<f�þûz,g<�4l6ñº	4g
ò¼hkõ�l�t�|mf4lrj¼g ò�g��mlyh<�4�ûtkh��ml�h<�4þûzYg<�4lÿþ�g�|A@��ml ò�g<��~���~<l}�
��lY��g<f4lýe,|�j�j�~K�4i�j s ~,t
~K��e�ó}hmz}l6ñ¹��j�t s g?|�ó<����l�l��}e�hk�4�4l}� ~K��j s l t,t��}�¼lkj�f�g,g�j���~?fmlmz?j¼g<f�þ�hk�4�yhmó�tYg
f4l<e�ó}hmzklmtrh zYg?|,e�ó}l g<�ÿ��~}ó}lmtÿg<�ÿj s l zYg<f4l t,t��}�¼lkj zYó}hmt,t}lmt n\j s lmt}l z,ó}hmt,tkl�t s h��ml
��l,lk� tYóm~?i s j¼ókþÿò�g<��~?��~<l}��p7ñ
��g,g<õ�hkj�j s l D hkj�l ð h}þ & g?|�jml}f8	,lmt,t�~Yg?� z,g<�4l ðYs l}f4ll�ýó,g,g�õ�hkjÿj s l�~K�4��ó,g ð gk��t,z}h<��t
j¼güi4l<��lYf4hkjmll� ú 31C�toñ
	4g�ò�l�zYg?ò,ò¼l<��j�t<��l4ó,g ð g?� ðYs hkj ð lr��~Yt,z?|�t,tkl}�
�¼l}��g<f4lIñ
f¼g?e¼lüj s hkj s l4ó?e�t��
]�3�~,z s h,l4ó
rmhkj�l6uk�l}���Z��=
	,l<e�)�����N/��-6u\N8�6u\N1)�ö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù��C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
f�~ �,f4h<�4õ�ö
. �!6Y|�lj�Z�(N/	,l<e�)�����Nx����f4h<��õÿe ð f�g�jml6u
¸;��~?f¼t?jA�µj s h<��õ�tü��g<fÿj s l4��lkj�h z,g<�4l6ñ r¼g þ�g?| s h��mlyh<�mþ�g?��lyhmz?j�~*�ml4ó<þ ð gkfYõ�~K�4iûg?�
¸ýj s ~Yt f�~?i s jr��g ð 2 �m@�ò�j s ~K�4õ�~K�4iyj s hkjR� ò¼h}þ;��l�h���ó}lrj¼g�zYg?��j�f�~(�,|�jmlÿj�gÄj s l
¸ zYg<�4l��¼hmtkl'�4þÿj s l�l<�4��g<�üò�þýj s l�t�~Yt�~K�!rmlmzkl�ò1��l}fWñ
��jx@At4�<|�t?jÿò¼l ð gkfYõ�~K�4i g��ÿj s ~,t�z,g<�4l4��hmtklj� h<�m�l��jml<�4��j¼g i4lkj��,|�t�þ ð g<f,õ�~K�4iûg?�
g�j s l}f�j s ~K�4i�toñº	4g!�rzkl}fYj�h�~K��ó<þ ð g?|�ó<�}�5@xjÿòE~K�4� ~?��þ�g?| ð h<��jyj¼g�zYg?��j�f�~(�,|�jmlvu	p
�l s h��ml�hri,f4h}�ût?jY|4�ml<��j�h4ó�tYg ð g<f,õ�~K�4i g?� ð g<fkòyò�gk�4l4ó4~K�mi��y�,|�j s lj@	tÄ|�t�~��4i
h<��g<j s l}f zYg<�ml<��h�tkl'�,|�~}ó�jûg?�yj¼g?e g<�ÿj s l ú t�t;�ml}f¼t�~Yg?� g<�!	�	�� � lkj n�~�	�	�� � l}j�p
|�t�~��4iy��ó?|�~?�ÿj�f4hY�,��~Yz�ò�g<�ml4ó4~K�4ix� tYgy~?jx@	týh<��~?j���~��,�4l}f4lk��jx» h<�4�R�m@\��ó4~�õ�lüj¼g
õml,lke�j s ~YtyzYg<�4lri�g4~K�mie@Azkh<|�tkl�~�j s hmt�tYg�ò¼lÿ�4l�hkjY|4f4l�tÄj s lyg<j s l}f zYg<�mlyó}h�z?õ�toñ
¸
	,lmzYg?�m��� hý{k|�lYf,þûg?��j s l�z}h4ó�z�|�óYhkj�~}g?� gk��H?g�|�j0��g?|��4� t,zkh<� f4hkj�lQH ��f�g�ò�i4hkjml ð h}þ
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¸rf�g?|�jmlYf¼toñ �m@�ò tkl,l¼~K�4i h<� g?|�j0��g�|,�4�yf4hkjmlÿi,fml,hkjml}f�j s h<�y÷ml}f�grl��ml<�!��l}�¼g<f4lyh<�4þ
¸ s g�t?j�t ð ~�j s ~K��j s lü��lkj ð g<fYõ n ô 	�p:��l s ~K�4�ÿj s lrf�g?|�j�l}f h}f4l�~K�4�4lmz�jml}�Wñ �?jýò¼hYþ'��l
¸ýj s hkjY����gÄ��g�j s h���l�h�zYg�ò�e�ó}lkjmlr|,�m�4l}f¼t?j�h<�4��~K�mi g<� s g ð j s l �¼lkj ð g<f,õyfml4ó}hkjml�tÄj�g
¸�h<� ô 	�h<�4� s g ð j s l�~K�4�mlmz?jml}�ÿò�hmz s ~K�¼lmtrh}f4l zkh4ó�z�|�ó}hkjml}��ñ �K� h<�4þûzkhmtklj�¼�m@Pò
¸rf4l,h4ó,ókþýe�lYf}e�ó}l��ml}�
�4þÿj s ~Yt>�°tYgrh<�4þ�ó4~?i s jyþ¼g?| z}h<� t s l}� ð g?|�ó<����l ò�|�z s
¸�h<e,e4f4l�z�~<hkjmlY�Wñ
�m@Dó�ó s h��mlrj¼gÿz s lmz?õyj s ~Ytýh<�4��i4lkj
��h�z?õÿj�g þ�g�|�ñ�C�g�t,t�~(��ó<þ ~�jx@	t j s l zkhmt}lüj s hkj
j s l�H?g?|4j0��g?|,�m� t,zkh<�4��f4hkj�lQH�h4ó�tYg�~K��zYó�|4�4lmtYH�j4f4h<��t�~?jSHüt,zkh<��t��½�k|�t?jÿe�hmt,t�~��4i
j s f¼g?|4i s ñy9}|4jR�Äf4l,h4ó�ó<þ zkh<�A@xjyf4l�ò�l�ò���l}f�ñ . j s l}f ð ~Ytklj� ~?j���gYlmt��A@xj tYg�|,�4�yf�~?i s j�ñ
]�3�~,z s h,l4ó
ö,ö
3�~Yz s h,l4ó'��~}ó0�,l<��t?j�h�ò5�ºC¼g�t�jmö�r¼g�z�j¼g<f4h4ó & lmtkl,hYf¼z s ô t,tYg4z�~<hkjmlú l<�4jml}fy��g<f & l4ó4~kh���ó}lyh<�4��f�~?i s ö�Cml}f���g<fkò¼hk��zkl ú g�ò�e,|�j�~K�4i�� ú g�g<f,��~K�¼hkjml}��	mz4~<l<��zkl��4h���ñ
X���~��ml}f¼t�~?j�þ g<�R�}ó,ó4~K��g4~Ytrhkj;Xmf���h<�¼h,ö úks h<ò�e�h�~?iY�A� ��ø1�0B4¨ñ¾3�h¼~K�+	}j�ñ��kXmf���h<�¼hj�Z���
O[�*B��W�s j,j,e�uv]�] ð�ð,ð ñ]z�f s zoñ&|�~�|�zoñ\l}�Y|W]8{.ò¸~}óm~
rmhkj�l6uy�,f�~m�Z�*P!	,l<e�)�����N���-6u\N8-6uxø�O�ö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù��C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
f�~ �,f4h<�4õ�ö
. �!6 s |A�Z��O
	,l<e�)�����Nx����f4h<��õÿe ð f�g�jml6u
¸
¸ õml,lke�j s ~YtyzYg<�4lri�g4~K�mie@Azkh<|�tklû~�j s hmt�tYg�ò¼lÿ�4l�hkjY|4f4l�tÄj s lyg<j s l}f zYg<�mlyó}h�z?õ�toñ
¸
¸+¿�|�t?jûg?|�jûg<�ûz�|4f�~}g4t�~�j�þ n]h<�m�e@Azkh<|�tklû~�jýòE~?i s jûó�g,g�õÿ��~Yzklrj¼gÿó4~Yt?j ~K�ÿòmþýj s lmt�~Yt
¸rf4l<e�g<f,j�pm� ðYs ~Yz s �ml,hkjY|4fmlmt�ò¼hkõmlýj s l
	�	�� � lkj zYg<�4lý|,��~<{k|�l1]?|�tkl}�}|�óýj�g þ�g�|W2
6 ð g j s ~��4i¼tyzYg�ò¼lýj¼g�òE~K�4��f�~?i s j�h ð h}þWu
ö
	�	�� � l}j s h�t {k|E~�jmlÿi�g,g<��f�g?|4j�~K�4iÿò�gk�4l4ó�t>� . 	�C��yhk�4��9 D C�ñk6 s l ð g<fkòyò�g<�ml4ó s hmts g,g<õ�t�~K��j¼g j s lrf�g?|�j�~K�4iûó}h}þ4lYf¼tytYgy~?j ð ~Yó,ó ��~K�4��g?|�j ðYs l<� f�g?|4jmlmt�z s h<�4iml�hk�4�
zkh<� ~K��j�l}f4hmz?j ð ~?j s j s lrf�g?|�j�~��4iy�,þ}��h�ò¸~Yz,t n�~�j zkh<�Ñ~K�4�¼ó?|�l<��z}lýj s lýf¼g?|�j�~K�mi�p7ñ
�lj@%�mlý|�tkl}�ÿj s ~YtÄj¼grhkj,jml<ò�e�jyj¼g�ò�g<�4l4ó s g ðÿð gkfkò�t�òE~?i s j�h}���4lmz?j/9 D Cy�,þ}�¼h�òE~Yz,tÆñ
ö���j s h�tÿtYg?ò¼l�zYg<�4lýj¼gü�}|Yò�e�e�hmz?õ�lkj�t�~K�yj�z�e4�}|,ò�e ��g<fkò¼h}j�j s hkj ð lj@��mlý|�t}l}�rj�g
i4l<�¼l}f4hkjmlyhkj�jmhmz?õyj�f4hY�,��~Yz j�f4h�zklmtü��g<f ð g<fkò��4l}jmlmz?j�~Yg?� t�þ¼t?jml<ò�j�lmt?j�~K�miWñ
¸
¸;¸
	,lmzYg?�m��� hý{k|�lYf,þûg?��j s l�z}h4ó�z�|�óYhkj�~}g?� gk��H?g�|�j0��g?|��4� t,zkh<� f4hkj�lQH ��f�g�ò�i4hkjml ð h}þ
¸
¸;¸rf�g?|�jmlYf¼toñ �m@�ò tkl,l¼~K�4i h<� g?|�j0��g�|,�4�yf4hkjmlÿi,fml,hkjml}f�j s h<�y÷ml}f�grl��ml<�!��l}�¼g<f4lyh<�4þ
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¸
¸;¸ s g�t?j�t ð ~�j s ~K��j s lü��lkj ð g<fYõ n ô 	�p:��l s ~K�4�ÿj s lÿf�g?|4jml}f�h}f4l�~K�4�4lmz�jml}�Wñ �?jýò¼hYþ'��l
¸
¸;¸ýj s hkjY����gÄ��g�j s h���l�h�zYg�ò�e�ó}lkjmlr|,�m�4l}f¼t?j�h<�4��~K�mi g<� s g ð j s l �¼lkj ð g<f,õyfml4ó}hkjml�tÄj�g
¸
¸;¸�h<� ô 	�h<�4� s g ð j s l�~K�4�mlmz?jml}�ÿò�hmz s ~K�¼lmtrh}f4l zkh4ó�z�|�ó}hkjml}��ñ �K� h<�4þ zkhmtklh�¹�m@Pò
¸
¸;¸rf4l,h4ó,ókþýe�lYf}e�ó}l��ml}�
�4þÿj s ~Yt>�XtYgýh<�4þ�ó4~?i s jyþ¼g?| z}h<� t s l}� ð g?|�ó<����l ò�|�z s
¸
¸;¸�h<e,e4f4l�z�~<hkjmlY�Wñ
¸'f¼g?e�l}�Y|�ó,ó<þ�j¼g s l4ó?e zYó}hYf�~?�,þ n]h<�m��fml}�}|�zklrj s lüj�~Kò¼l �¼l,l}�4l}�ûó,g�g�õ�~K�4i ~K�4j¼gy~?j�pm�
¸��m@�ò t�e�lmz�~���~Yzkh4ó�ó<þ�f4l}�4lYf,f�~K�4iyj�gÄj s lYH�j ð g}�,hmt}�kj�f4h}����~YzaH�j�lmt?j ~K��j s lüj�lmt?j�t0]
¸r��~?f4lmz�j¼g<f,þWñ ��jût}l,l�ò�tÄj¼gyt s g ð h<� g?|�j�i�gm~K�4i t,zkh<� f4h}jmlý��f�g�òûl,hmz s f�g?|4jml}f�j s l
¸ s g�t?j���l s ~��4� ~�j;�¼lmzYg�ò¼l�ty~��4�4lmz?j�l}�Wñ
.<s � g�õx��j s ~,t�~Ytü{k|�~?jml�t�~.ò�e�óYl�hk�4�!�k|�t?j s hmtÄj¼g �¼g ð ~?j s j s lÿh�t,t�|Yò�e4j�~}g?��tygk�
j s l ò�g<�ml4óÆñº	4g��X~�jÿ|�tklmtýh�t�j�f4hkj�~���~<l}���4l}jml}fkòE~���~Yt?j�~,zÿl<e�~?�4l<òE~YzÄò�g<�ml4óÄj s hkj t�e4f4l�h}�¼t
h�ó}h}f,i4lýj s l'�Y|�ó���l}f4h���ó}lre�g?e,|�ó}hkj�~}g�� g��ml}f��,h4ó,óY� ô 	,lmtoñº	4g���j s ~���õ�gk�rj s ~Ytüh�t
j s g4tklrj ð g s g�t?j�tÄj s h}jyþ¼g?| t}l,l ~���j s lüj ð g ô 	�lmt�j s l}f4lyh}f4l
�<|�t�jre�hYfYj�gk�yh
ó}h}f�i4l}fÿe�g?e,|�ó}hkj�~}g�� g<�;�,|�ó?��l}fmh���ó}l s g4t?j�t nAt�|,e,e�g�t�~K�4iyj s hkjyþ�g?|A@\fmlüe¼h}fYj�~Yz?|�ó}h}f�ókþ
~K��j�l}f4lmt?j�l}� ~K� ~?�?] ðYs l<��j s g�tkl s g�t�j�tüi4lkj ~K�4�4lmz�jml}����g<fûtYg�ò�lýf4l�hmtYg?��poñkf�l<��zklj�
j s lYf4lyh}f4l�g�j s l}f s g�t�j�t j s hkj h}f4lri4lkj,j�~K�4i ~K�4�4l�z?jml}� ~K�yj s g4tkl ô 	,lmtÄj s hkj�h}f4lü��g�j
l��}e�ó4~Yz�~�j�ó<þÿò�g<�4lmó}l}� n\j s lYþ�@\f4l!�<|�t�jrò�g<�4l4ó}lY�ÿj s f�g?|4i s hü�,|Yò1��l}fÿj s hkj��4lmt�z�f�~(��l�t
j s l t�~?÷mlyg<�ÿj s lüe�g?e�|�ó}hkj�~Yg?��p7ñ
f¼g?e¼lüj s hkj zYó}h}f�~���~<lmt j s ~��4i¼trh<�E~�j�ñ
& l}imh}f,�¼t>�
3�~Yz s h,l4ó
rmhkj�l6uy�,f�~m�½)�N/	,l<e�)�����N����Hu%�,øIu%)�)�ö���=����
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù��C[�7ñ # r�Xa¸
	<|��a�,lmz?j�u & lIu ð gkfkò�e4f�g?e�hYi4hkj�~}g����4hkjmh
Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
� . c ø�-yóm~K��lmt 6ml��,j
);	 s g ð � N1)yóm~K��lmt 6ml��,j

ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
f�~ �,f4h<�4õ�ö
�,f4hk��õ�e ð f�g<jml6u
¸
	4g�j s l�t?j�h}fYj�~K�mi # e�~?�4l<òE~Yz 3�g<�4lmóÄe¼h}f4h�ò¼l}jml}f¼t n ï g<��t?|�t,zkl<e4j�~(��ó}lh�
¸ ï g<� ~K�4�4lmz�jml}��p
¸�h}f4l t�e�ó4~�j l��mlk��ó<þ���lkj ð l,l<�ûh4ó,ó�g<�ÿj s l ô 	,lmt02 . fÿ��gYlmtül�hmz s�ô 	
¸ s h��ml�hyzYg�e4þûg<�
¸ýj s lüe�h}f4h�ò�lkjml}f¼tÿh�trtklkj ~K�yj s l'r031�?2 �,t�j s l}f4l�h<�4þ ð h}þÿj¼g
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¸�l��}e�ó4~,z�~�j¼ó<þ tkl}j
¸üe�h}f4h�ò�lkjml}f¼tü��gkf�g���l ô 	rh<�4����~?���4l}f4l<�4jye�h}f4h�òEt �¼g<fyhk��g�j s lYf?2
À g?| zkh<��hmz,z,g�ò�e�ó4~,t s j s ~Yt��¶��|�jr��g�jÿj s f�g?|4i s r�31�yhmó,g?��l6ñk s l<� ð f�~�j�~K�miÿj s l�z,g<�4l
�Äf4lmzYg<iY��~?÷4l}��j s hkjyj s l�~K��~�j�~kh4óý��~Yt?j�f�~(�,|�j�~Yg?� g<�ût�|�t,zklke�j�~(��óYl1]4~K�4�mlmz?jml}� s g�t�j�t
òE~?i s j
��lrh'�ml}f,þûzYg�ò4e�~}ó4~Yz}hkjml}� �Y|,��z?j�~Yg?� g<��t}l��ml}f4hmóü�mhmz?j¼g<f�t>�XtYg!��j s g�|4i s j ~�jð g?|�ó<����lü��~��,��~Yz�|�ó�j�j¼g s h��ml�hý�¼ó}l���~(��ó}lyl<��g?|4i s e�|4f4l'r031���4lmt,z�f�~Ke�j�~}g���ñ_fml<��zklj�
j s l�~K��~?j�~<h4ó4~�÷4l}f�h���t�j�f4hmz?j z,ó}hmt,týh<�4����~?�,�ml}f4l<��j t?|���zYó}h�t,tklmtüj s hkj ~Kò�e�ó}l�ò�l<��j
��~?���4l}f4l<�4jÑ~K��~�j�~kh4óý��~Yt?j�f�~(�,|�j�~Yg?��toñÁ	mg���þ¼g?| ð g?|�ó<�ÿ��l,lY�rj¼g ð f�~?jml�t,g�ò¼l�zYg<�4lýj¼g
~.ò�e�ó}l�ò¼l<�4j þ�g?|4f�g ð � ~K��~�j�~<h4ó4~?÷ml}f zYó}hmt�t>�µò�g<�4l4óYl}� h}�Yjml}fx�°t}h}þ���j s lü|,��~?��gkfkò
~K��~?j�~<h4ó4~�÷4l}fWñ
6�f,þÿj¼g jmhkõml�h�ó,g,g�õ hkj�j s l zYg<�4l6ñ¹��jýòE~?i s jÿ��g�j;�¼l�tYg�g�����~}g?|�t ðYs h}j ~�j t s g�|�ó<�
��g��¶�,|�jyþ�g?|5@\f4l ð l4ó�z,g�ò¼lrj¼gyzYg�ò¼l4��hmz?õ ð ~?j s ò�g<f4lÿ{k|�lmt?j�~}g?��tÿh<�m�l�m@	ó,óÄj4f,þrj�gs l4ó�eyþ�g�| h4ó�g?�4iWñ
& l}imh}f,�¼t>�
3�~Yz s h,l4ó
rmhkj�l6uk3�g?�A�½)�= . z?j+)�����N����6u%=0NWuJ���üö���=���� n ú r�6�p
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù¼z,toñ��CQ�7ñ # r�XW¸
	<|��a�,lmz?j�u & lIu ð gkfkòÑt�~.ò�|�óYhkj�~}g?�û{}|�lmt?j�~Yg?��t
f�~ �,f4h<�4õ�ö
. �
3�g?�A�½)�= . z?j+)�����Nx����f4h<��õÿe ð f�g�jml6u
¸�� s h���lÿhr�4l ð {k|�lmt�j�~}g?��tÿh���g?|�j�j s l t�~.ò�|�ó}hkj¼g<fx�_�,|�jy��~?f¼t?j ð hk��jml}��j¼grhmt?õ ~?�
¸rþ�g?|A@Dó�ó:��l�hkj,j�l<�4��~K�miyj s l ô�ú 3 ú,ú 	 zYg?�4�4lYf4l<��zkl ~��
r ú j s ~,t ð l�lkõ�ñ 34þ�h}�0��~,tYg<f
¸ s l}f4l�hkj��C[��~YtÄ�Y|,�4��~K�mi�g���l�t�jY|4�4l<�4jy��f�g�ò�òmþÿfmlmtkl,h}f�z s i,f�g?|,e�j¼grhkj,j�l<�4��� h<�4�
¸�~�j ó,g�g�õ�t�ó4~�õml��m@�ò�j s l�ó?|�z�õ�þûg?��l u�t¼p
¸��?�rþ�g�|A@Dó,ó<��lýj s l}fml�hk�4� s h��ml tYg�ò¼lýj�~.ò¼lh�Â�>@\� ó�g��mlýj¼g�t4~�j��¼g ð ��h<�4��jmh4ó�õ ð ~�j s
¸rþ�g?|�h���g?|�j ð g<f}ò t4~.ò�|�ó}h}j�~}g?� ��g<f hý�4l ð òE~K�,|�j�lmtoñ
X��4�¼g<fYjY|,�¼hkjml4ó<þx�Ã�rz}h<�A@xjrò¼hkõml�~�j�ñ
¸ � g ð � òmþy{k|�lmt?j�~}g?��trh}f4l ò�g<fml�gk�yhýi4l<��l}fmh4óüj s h<� t�e�l�z�~?��~YzÄ��h}jY|4f4l6ñ 9mhmt�~Yzkhmó,ó<þ��
¸��m@\��ó4~�õmlýj¼g õY��g ð ~?��þ�g?|yj s ~K��õyj s ~Yt ò�hkõmlmt�tkl<��t}lj� h<�4� s g ð ò�|�z s�ð g<f,õ ~�jròE~?i s j
¸ýjmhkõmlýj¼g�ò¼hkõml
	�	��}�¼lkj t�~.ò�|�óYhkjml�tYg�ò¼l}j s ~K�4i óm~�õmlýj s ~Ytou
¸�ö<6 s lYf4lû~Yt h<���K��j�l}f}��lkj ô 	j� ð ~�j s h<�,|���z s g<��t?|�t,zkl<e4j�~(��ó}l�h<�4�Ñ~K�m�4lmz?jmlY� s g�t?j�toñ
¸�ö<6 s lYf4lû~Ytýg?�¼l�gkf ò�g<fml t?|��,��lkj ô 	�lmt�j s hkj h}f4l�l��}e�ó4~,z�~�j¼ó<þ��ml}��~K��lY�;�mþrj s l4r038�
¸ü��lkj ð gkfYõ t?j�f}|�z�jY|4f4l6ñ 6 s ~Yt�ò¼l,h<��tÄj s hkj�j s l�g?��ó<þ t�|�t�zkl<e�j�~*��ó}lmtÿh}fmlüj s l s g4t?j�t
¸ ðYs ~Yz s ~K��z,ó?|4�4lrj s l4�g<f}ò1C�f�g�j�g�zYg,ó�	�lmt,t�~}g��A� hk�4�rj s l�z s g4~Yzkl g<� ~K��~?j�~<h4ó,ókþ
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¸�~K�4�4lmz�jml}� zkh<��l�~�j s l}f���lÿl0�¼z�e�ó4~,z�~�j n���ó}hYi ~�� l,h�z s �g<fkò1C�f¼g�j¼g�zYg�ó�	,lmt,t4~}g?��p�g<f
¸rf4h<�4��g?ò n�i�~*�ml<�ûh tklkjÿ�,|Yò���lYf�gk�û~K�E~�j�~<h4ó�ó<þ ~K�4�4lmz�jml}���Xg<�ûzYg?|mf¼tkl�p7ñ
	4g?|��4�¼tyt?j�f4h¼~?i s j��¼g<f ð h}f��Wñ
¸�ö<6 s l�~K��j�l}f4hmz?j�~}g?��t4�¼lkj ð l,lk��l�hmz s�ô 	ÿhk�4�rj s l+����jml}f}�¼lkj�h}f4l�g?��ó<þ�j s f¼g?|4i s j s l
¸ D hkjml ð h}þ0C�f�g<j¼g�zYg,ó0	,lmt,t�~Yg?� f¼g?|�jml}f�t>� h4ó,ó,g ð ~K�4i�j s lû~K��t�jmh<��j�~khkj�~}g?� gk�ýe�õ�j�t ð,s l<�
¸ t,zkh<��t�zYg�ò�l ~K��h<�4� ~K����l}f¼tkl ðYs lk� t�zkh<��t i�g�g?|�j�ñ
À lmtÆñ�6 s lyg?��ó<þ�j�f�~Yz?õ4þre¼h}fYj s l}f4l�~YtÄj¼g�z,g�ò¼lü|,e ð ~�j s hýf4l�hmtYg?��h���ó}lre�hmz�õmlkj
h}f,f�~*�mh4ó e4f�g4zklmt,t>� ~oñ\l6ñ j¼g �mlmz�~?�4lýe�h�z?õmlkj h}f,f�~��mh4ó�~K��t�jmh<��j�tü�,f¼g�òyj s lý�¼ó?|�~?�
f4hkj�l6ñº	 s g?|�ók�}�A@xj
��l ò�|�z s zYg<��~K�4i ð g<fYõyj s g?|4i s ñ¶6 s l}f4lj@	tytYg?ò¼lkj s ~��4i t�~.òE~}óYh}f
j¼g j s ~Yty~K�yj s l
�6ñ%O zYg<�4lIñ
¸4 s hkjY�m@�ò�j�f,þ�~��4i�j¼g �¼g�~Yt�z�f4l,h}jmlyh ð gkfkò�hmó<i�g<f�~?j s ò�j s h}jûzkhk����lü|�tklY�rj¼g j�f,þ
¸r��~?�,�4lYf4l<��j zYg�ò1��~K��hkj�~}g?��t�gk� ð g<f}òye¼h}f4h�ò¼l}jml}f¼t n\j�h}f,i4lkj���~,t,zYg��mlYf,þrò¼lkj s gk���
¸�~K�4�4lmz�j�~}g?��ò¼lkj s g<����e4f�g�e�h}i4hkj�~}g?�ûf4h}jmlyóm~.òE~�j,j�~K�4i�� lkj�zoñDpüh<�4�ût s g ð�s g ð j s lYþ
¸�h}�,�4lmz�jÿj s l e4f¼g?e�h}i4h}j�~}g?�Ñgk��h ð g<fkò ð ~�j s ~K�ûh�zkh<ò�e,|�tkö�t�~?÷4l}���¼lkj ð g<f,õ�ñ 6 s l
¸�hmt,t�|Yò4e�j�~}g?�Ñ~YtÄj s h}j�j s l}f4l�h}f4l�h4ó�tYg ~K��zYg�òE~K�mi ~��4�4lmz?j�~}g?�Ñt,zkhk��tÄ��f�g�òLHu6 s l
¸��K��jml}fY��lkjSHQ�y�,|4j�j s hkj�j s lrf4hkjml�g<�ÿj s lmtkl�zkhk����l s h<�m��ó}l}���4þrj s l�h���t?j�fmhmz?j
¸�l<e�~?�4l<òE~Yz�ò�g<�4lmó�toñ
	4g�� h}f4lrþ�g?|�e�ó}hk�,��~K�4iyj�gÿt�~.ò4|�ó}hkjmlût�zkh<��týhkjÿe�hmz?õml}jûóYl��ml4ó ð ~�j s ~K�yj s l ô 	 j s l<�W2
�K� g?��l ô 	�~�j�t s g?|�ó<����l�g�õx�¶�,|�j�j s l}fml�hYf4l�t,g�ò¼l òE~K��g<fy�4l}jmh�~}ó�t j s hkj�g���l ð ~}ó,ós h���lüj¼gü�4l,hmó ð ~?j s ñk�l ò¼l<��j�~Yg?��l}� tYg?ò¼lygk�rj s hkj ~��ûg?|mf!)�����) e¼h<e�l}fûg?�ÿòE~��4lY�
h���t�j�f4hmz?j�~}g?�yò�g<�ml4ó4~K�4i�ñy6�f,þ�i�g,g<i�óm~K�4iy��g<fwHAe�hmz�õmlkj ó}l���l4ó�t4~.ò�|�ó}h}j�~}g?� g<� ð g<f}ò>H
��g<f�hrf4lmzkl<�4jre�hke�l}f��4þ�Cml}f}|Yò�h4ó,ó}h ðYs l}f4l s lÿhmó�tYgü��~Yt,z�|�t,tklmt�tYg?ò¼lygk�rj s g�tkl
j s ~��4i¼toñ
úks l�l}f¼trö
3�~Yz s h,l4ó
rmhkj�l6uy�,f�~m�½�0P�¿kh<��)�����=R��øIu%��O6u%=���ö���O����
�,f�g?ò¨uk3�~Yz s h�l4ó'��~}ó��,lk��t?jmh�ò
6¼gÆuµ�,f4hk��õ�e/·}�¼t?e�g<÷�ø,ù¼z,toñ ð eE~7ñ\l}�}|a¸ú zou t,t��Y��lkj4ù�l�lmz,toñ s h}f0�mh}f��Wñ\l}�}|
	<|��a�,lmz?j�u & lIu��%	�	�� � lkj1��f4h<�4��g?òy��|Yò���l}f�t fml<e4f�g<�Y|�z�~(��~Yó4~�j�þ4�mó}l��ml4ó
Cmh}f,j�t0] ô j�jmhmz s ò�l<��j�tou
� . c ø�-yóm~K��lmt 6ml��,j
);	 s g ð � ø�=yóm~K��lmt 6ml��,j

ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö,ö,ö,ö�ö,ö�ö,ö�ö,ö�ö,ö�ö�ö,ö,ö�ö�ö,ö,ö�ö
�,f4hk��õ�e ð f�g<jml6u
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ú h<��h<�4þ�g?�¼lri�~*�ml�hüi�g,gk���mlmt,z�f�~�e�j�~}g?� gk� ðYs hkjÿj s l
HOf4l<e4f¼g<�}|�z�~*��~}ó4~�j4þ4�4ó}l���l4óWH�g<�
	�	�� � l}j�f4hk�4��g�ò��,|Yò1��l}f¼t�ò¼l,hk��t02 �m@%�mlýfml,h}�ÿj s lr�4lmt,z�f�~Ke�j�~}g�� g?�
j s ~Yt�e�h}i4lIu
s j,j,e�uv]�] ð�ð,ð ñ]t,t<�}��lkj�ñ]g<f,i?]1���4jml}fY�¼lkj�r�g4z,t0]4t�t��}��lkj�r03?� & l}��l}f4l<�Ezkl6ñ s j}ò�ó

h<�4� ~�j�tkl�l�ò�t j¼g�ò¼lüj�gn��l tkh}þ�~��4i�j s hkj�j s l}fml ð ~}ó,órh4ó ð h}þ�t:�¼lÿh
ó}l��ml4ó�g<�
f4l<e4f�gk�}|�z�~(�E~}ó4~�j�þ�ñ

À lmtÆñ¼H ú g?��j�f�g�ó,ó}l}� fmh<�4��g�ò4��lmt,taHr~,t�|�t?|�h4ó,ó<þ ðYs hkj�g���l ð h<��j�toñ
6 s l
	�	�� � lkjIH?ó}l���l4óyg<�ÿfml<e4f�g<�Y|�z�~(��~Yó4~�j�þKHró}lkj�t þ�g?| zYg?�4j�f�g,ó s g ð ò¼h<�mþÿf4hk�4��g�ò
t?j�fml,h�ò�tüþ�g?|�|�tklýj¼güi4l<��lYf4hkjmlÿþ�g?|mf�fmh<�4��g�ò+�mhYf�~<hkjml�toñk3�g�t?jyjml��,j0��g,g�õ�t ð ~}ó,ó
jml4ó�ó þ�g�|�j¼gÄ|�tkl�h tkl<e�h}fmhkjmlÿf4h<�4�¼g�ò��,|Yò���lYfût�j�f4l,h�ò�e�lYfÿ��~,t?j�f�~(��|�j�~}g?��þ¼g?|A@\f4l
tkh�ò4e�ó4~K�4iy�,f¼g�ò¨ñ¶6 s ~Yt ð ~}ó�ó j�l<�4�ÿj¼g:�¼lÿhÿ�4ó,g�jm� g<�ût?j�fml,h�ò�toñ¶6 s ~Ytÿz,g?�4��~?i
tklkj�j�~K�4iûó}lkj�tÄþ�g�| t s h}f4lýj s l tkh�ò¼l�t?j4f4l,h�ò g��ml}f h4ó�ó �mhYf�~<hkjml�ty~�� h e4f�g�j¼g4zYg,ó��
g?��h s g4t?jx�°g<f ~K� hüj�~.ò¼lmó4~K��lû~?��þ�g?|�e4f4l}�ml}fWñ

. f�~YtÄj s lYf4lyh ð h}þÿj¼güf}|,��h�t4~.ò�|�ó}h}j�~}g?� j s hkj ð ~}ó,óÄ��g�j
e4f�g<�}|�zklrj s l tkh�ò¼l�g?|�jYe�|�j�l��ml}f,þ�j�~Kò¼l12 3�h}þ��¼l��>@�ò���g�jût}l,l�~K�4i ~�jA�
�,|�jY�m@\��l��ml<�
tklkj,j¼óYlý��gkfÿj�l4ó,ó4~K�miÿj s l�t4~.ò�|�ó}h}j�~}g?� j¼g�tkl,l}��j s l4C &1��Dýð ~�j s j s l
z�|4f,f4lk��jyj�~.ò¼l6ñ

X�t�|¼h4ó,ó<þyþ�g?| ð h<�4j�j�g�e�~Yz�õ h ��l ð tkl,l}�y��gkfyl,h�z s fml<e�ó4~Yz}hkj�~}g?� ~�� tYg?ò¼l
t?j�fY|�z?jY|4fml}���4hmt s ~}g?��ñ À g?| tklkj ~�j ~K�yj s l'r031�WñÄ�?��þ�g?|�i4lkj tYg�ò¼lý|,��l0�}e�lmz?j�l}� g<f
t?j�fmh<�4i4lÿf4lmt?|�ó�j��,f�g�ò g?��l�g<��þ�g?|4fyf4lke�ó4~Yzkh}j�~}g?��t�� þ�g?| ð h<��jyj¼gÄõY��g ð j s h}j�þ�g�|
zkh<��f4l<emf�g<�}|�z}l ~�j�ñk6 s |�t>�µe�~Yz�õ�~K�4iIH�z?|4f,f4l<�4j�j�~.ò¼lQH g<f�t�~.òE~}óYh}f ~Yt�|�t�|�h4ó,ókþ
h��¼gm~?�4l}�Wñy9}|4jx� hmtühmó ð h}þ¼t��X~?jÿ�4l<e¼l<�4�¼tyg?� ðYs hkj�þ�g�| ð hk��jÿj�g ��g[ñ,ñ,ñ
f¼g?e¼lüj s hkj s l4ó?e�tÆñ
]�3�~,z s h,l4ó
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