
���������	��
��	��
��������������������	����������
�� �!
#"$�&%'�
�)(!������������� ���*��� � + ,����-/.�01�3254�.6�7�7�	�
�7��.���
8� �3�	� -9��-:������� � �	.���-90;� �<�>=?�@��"

A�BDCECGFIHKJ�L<M3N)OQPRPSM
TGUWVYX[Z\U^]_X[`aZcbKdRegf hjiab'kQ]cZ_X[lD`nm�oDb�pjqD`aia`srtdvugw xyw uzwG{|T&hRpR}

~[~�� x��[b�l�oDb��3b'd_k�U[Z�]_b'd
�>p6�K�

�W�1� �W�#T�`a��b�`ai�����ZD�b'�^UWlDlDbKd>�RbKe�bQ�
���vx3�7��h

�Gb�iab�rDqDX1lDb[��{I�[�1}>�t� � �)�'���[�¡ ^�tw
�tU^�:�v{|�[��}��D� � �)�'����  � �Dw

h5�¢�¡UW`aiI��£�e�b'��`aiaisb^¤3isb'r�w Z_b'dcb'U[Z_k\q&w rDqt`sia`sr¥d�w kQX1�

¦�§7¨[©�ªD«5¬Y©

xvl�bQ��]cb'lte�bKeydcX[oDZ\kQb>d�b'rtUWZ\U^]_`sX1l�lDb�otZ_U[i�ltbQ]®­�X[Z_¯7­>U[dGZ_b'kQb'l�]cia£�e�b�Z_`s�1b'e
V�£8�R`nk\qDX�k\¯�`tb�]�UWi°w�±��Q²Y³´Z_X[�µ]cqtb7k�iaU1dcdc`ak'UWit¶��b�Z\UWoti�]c�¢·1o�]�]_b�l¡lDb�]®­RX1Zc¯zwE¸¢]
­�U1d�kQinUW`a��b'e)]cX¡qtU¹�1b7dcb��1b�Z\UWi�U1e��^UWl�]_U[º[b'd � VDo�]v`s]_d3kQX[l��1b�Z_º[b�l¥kQb�rtZcX1r��
b�Zc]c`ab'd�­�b�Z_b)ltXW]8e�b'd_kQZ_`aV¥bKegw�¸�l@]_qD`nd�rtUWrYb�Z � ­�b�bQ��qtU[otd®]_`s�1b�ia£�e�bQ»¥lDb
]cqDb�bKm�oD`sia`aVDZc`aoD�¼rYX[`al�]_d>X[³&]cqtb�d®]\UWlteDU[Z_e��[b'Z_dc`sX1l�X[³&]cqt`ad�ltbQ]®­�X[Z_¯�U[lte
UWltU[is£�½'b�]cqDb'`sZ�d�]_U[VD`sia`s]®£[w�¾:b�rDZ_X^�[b�]_qtU^]7]cqDb�d�]_U^]_`sX1ltUWZ_£<`slteDb�rYb�lte�b'l�]
d�X1oDZ\kQb'dg]cqtUW]�]cqD`ndGlDbQ]®­�X[Z_¯3k'UWl�dcb�rtU[Z_UW]cbjUWZ_b�]cqtbSº[iaX[V¥UWiais£7d�oDVD�°º�UWotd_d�`nUWl
d�`aº[l¥UWind�w&x3dG]cqDb>¶��b'Z_U[oDis]���·[o�]c]cb'l�lDbQ]®­�X[Z_¯7U[rDrDia`sbKd�]_X�]_qDb>dcU[��b�d�X1oDZ\kQb'd �
­Rb¿dcqDX^­À]cqtUW]8]cqDb¿U1e��^UWl�]_U[º[bKd�XW³7]cqDb¿ltb�­ÁlDbQ]®­�X[Z_¯�UWZ_b�lDXW]<kQX[otl��
]cb'ZcVtU[iaU[ltkQbKeÂV�£ÂUÃZ_b'e�o¥kQb'eÂ»tb�ine�X[³3UWrDrtis`nk�UW]c`aX[l � ­�qD`nk\q@k�X[l�»¥Zc�¡d#`�]\d
U^]c]cZ\U[kÄ]_`s�1b�lDbKdcd'w

Å Æ1Ç ©�ªDÈ�É�Ê�¬Y©DË�È Ç

��is`alte¿dcX[otZ_k�byd�b'rtUWZ\U^]_`sX1l�`ad7U8º1b�lDb'Zc`nk�dc`sº1ltUWi�{|UWl¥e¿eDU^]\U1}vrDZcX�k�b'd_d�`alDº�]cbKk\qDlD`nm�oDb � ­�qD`nk\q
UWrtrDis`ab'dvb[w ºtw�]cX8U[l�]cb�ltltU�X[Z���`ak�ZcX1rDqDX1lDb�UWZ_Z_U¹£�rDZ_X�kQb'd_dc`slDº	± ~ ²¢wj¸�l�`�]\d�Ì[dc`a��rtisbKd®]vkQX1l�»tº[�
oDZ\U^]_`sX1ltÌ � ]®­RXydcb�l¥d�X1Z_d5rtZcX^��`ne�bv��b'U1d�oDZ_b'e�dc`sº1ltUWindjÍgÎW{|Ï�}jU[lte¡Í¥Ð1{´Ï�} � ­�qt`ak\q�U[Zcb�oDlD¯�lDX^­�l
ia`slDbKUWZR`sltd�]_U[l�]_UWltb�X[o¥d5��`���]cotZcbKdjXW³g]®­�X�oDlD¯�lDX^­�l¡`alte�b'r¥b'lte�b'l1]�dcX[oDZ\kQbvdc`sº1ltUWindSÑ^Î^{|Ï�}jU[lte



ÑKÐ[{|Ï�} � `°w b1wv{|dcb�b��E`aºtw��K}Q�
ÍzÎ[{´Ï�}�Ò Ó�Î_ÎQÑ^ÎW{´Ï�}&Ô�ÓDÎ®ÐKÑ'Ð�{´Ï�} {®�¹}
Í¥Ð�{´Ï�}�Ò Ó�ÐÄÎQÑ^ÎW{´Ï�}&Ô�Ó�ÐcÐKÑ'Ð�{´Ï�}QÕ { ~ }

aÖ 1 1

a2 1

a1 2

a× 2
Ø

2
Ø

sÙ 1

sÙ 2
Ø

mixture

source
signals

sensors

x1

x2
Ø

w 11

w 2 1

wÚ 1 2
Ø

w 2
Ø

2
Ø

neural network

yÛ 1

y2
Ø

mixed
signals

estimatedÜ
sources

�E`aº[oDZ_b��[�5�>U[dc`ak�dcX[oDZ\kQb�d�b'rtUWZ\U^]_`sX1l)k�X[l�»tº1oDZ\U^]c`aX[l<UWlte�e�`aZ_b'kÄ]3�R`nk\qDX�k\¯�`glDbQ]®­�X[Z_¯zw
­�qDb'Zcb#]cqDb�]_b�Z_��d�Ó�ÝßÞ�UWZ_b�oDlD¯�lDX^­�lÃZ_b'U[i��¢�^UWiaoDb'eÃkQX[l¥d®]\UWl�]�{|lDX[lD�°½'b�Z_X Î }3��`���]_oDZcb¡k�X�b�à��
kQ`ab�l�]\d�dcotk\q<]cqtUW] Ð ÓDÎ_ÎQÓ�Ð_Ð�áÂÓ�Î�Ð�Ó�ÐÄÎ�âÒã�tw��>qDbyrDZcX1VDiab��Á`ad>]_qDb�l¿]cX¡b'd�]c`a�¡U^]_b�]cqDb#d�X1oDZ_k�b
dc`sº1ltUWindGÑ Þ {´Ï�}�³´Z_X[�ã]cqDb���b'U[dcoDZ_b'e�dc`sº1ltUWind�Í Ý {|Ï�} � otr�]cX7UvrYb�Z_�yo�]\U^]c`aX[l#UWlte�d_k�U[is`alDº�³|U1kÄ]_X[ZKw
¶��b�Z\UWoDis]�UWlte$·1o�]c]cb�lãUWZ_b¿kQX[l¥d�`ne�b�Z_b'e�U1d8qtU¹��`alDºÂrDZ_X[rYX1dcb'e@]cqDbÃ»tZ\d®])dcX[iao�]_`sX1l�]cXÂ]_qD`ad
rDZ_X[VDiab��ä{Id�b'b�b[w ºtw�± ~ ² � ± �^²´}Äw��>qDb�`aZ�UWrDrDZ_X1U1k\q¿`nd�VtU[dcb'eÃX[l:U)Z_b'kQotZcZ_b�l�]7U[Z�]_`�»YkQ`nUWi�lDb�otZ_U[i
lDb�]®­RX1Zc¯zw$�>qD`nd�lDbQ]®­�X[Z_¯�­>U[d�`sl�]_ZcX�e�otk�b'e�UWVYX[oD]¡UÂeDb'k�U1e�b	UWº1X/U[lteå`�]\d8kQX1l��1b�Z_º[b'ltkQb
rDZ_X[rYb�Zc]c`ab'd�­�b�Z_b<U[ltUWia£�]c`nk�UWiaia£�d®]_ote�`ab'eåUÃ³´b'­À£1b'UWZ\d�iaUW]cb'Z'w�u�b��1b�Z\UWi>rtUWrYb�Z\d�­Rb'Zcb)]cq�otd
rDoDVtis`nd�qtb'e:V�£	`alte�b'r¥b'lte�b'l1]�U[o�]cqDX1Z_d7UWVYX[oD]7`s]_d�kQX1l��[b�Z_º[b'ltkQby`sl:]cqDb�Ì[dc`a��rtisbKd®]�kQX1l�»tº[oD�
Z\U^]c`aX[l¥Ì¡e�bQ»tltb'e¿U[V¥X^�1b[w�u�X1ZcX1otk\q�£1UWZ_`5± � ²�U[lte	�DX1Z�]�± �^²Eotdcb'e	U[is��X�d®]v]_qDb#d_UW��b#��b�]cqDX�e �
­�qD`nk\q�­>U[d�]cqDb'l@Z_b���`nd�`s]cbKe�UWlte@d�X1��b�­�qtUW]#bQ��]_b�lte�bKe�V�£Âæ	X[Z_b'U[o�UWl¥e�æ¿U[k'k\qD`�± �^² � ±  ¹²°w
�RX[��X1l¿bQ]�UWi°w8± �^²�rtZcbKd�b'l1]_b'e:UWlDX[]cqDb'Z���bQ]_qDX�eÃ­�qD`nk\qÃ£�`ab�ineDd7e�`�çzb�Z_b�l�]�ZcbKd�oti�]\d�w�xvl9UWrD�
rDZ_X1U1k\q)VDZ_`ne�º[`alDº�]cqDbyº1UWr�VYbQ]®­�b�b'l)]_qDb'dcb�]®­�X���b�]cqDX�eDd�­�U1d�]cqDb'l	rDZ_X[rYX1dcb'e<V�£)�3b���`siaiab
± � ² � dcX¡]cq¥U^]�]_qDb#k�X[l��[b'Zcº1b�ltk�b�rDZcX1r¥b'Z�]_`sbKdvX[³5]cqDb�d�`a��rDisbKd®]3�[b�Z\dc`sX1ltd�XW³5]_qD`nd�lDb�]®­RX1Zc¯<UWZ_b
lDX^­ã­Rb'isi�e�b�»tlDbKegw
�>­�X@kQinU[d_dcb'd8X[³yd®]_Zco¥kÄ]cotZcbKd�Z_b�inU^]_b'e�]_X�]cqtb/¶��b�Z\UWoDis]���·1o�]�]_b�l!lDb�]®­RX1Zc¯å­�b�Z_b	]cqDb'lãU[iadcX
rDZ_X[rYX1dcb'e)³´X[Z�r¥b'Z�³´X1Zc��`alDº¡is`alDbKUWZv`altd�]_UWl�]\UWlDb'X[otdvdcX[otZ_k�b�dcb�r¥UWZ\U^]c`aX[l&w>è3l�]cqtb�X[lDb�q¥UWlte �
æ	X1ZcbKUWoÂUWlte9æ¿U1k�k\qD`7± �^² � ±  ¹² � ±s�'�¹²�`sl�]cZ_X�e�otk�b'eÂU	e�`aZcbKkÄ]){|`Iw b[w	ltX[l��¢ZcbKkQoDZ_Z_b�l�]\}3�[b'Z_dc`aX[l/XW³
é®ê�ë1ìvíÄî'ï�ì�ðjë�ì_ñ¡î�òRóßìÄî'ï¢òRôKñ1ì�õ�öø÷Wò®ù1ú®ì�í\ô^ì_û�í\ößì\ñ^òRü[ý þ3ößïSÿ\ì_ú®ô�ößïSñ�ô'ò��[ì_ò�î'ößóßì���ë�ìcú®ì��nô'úRò°ðEô

ú®ìÄî�ï�ôKñ�ï�����ñ#ò®ë1ì>ôKñ1ì�ë�î�ñ	��
1öøòSö�ïjô��gñ�ô�ößõ�
�ô�ú�ò�î'ñ�í_ì�ö�ñyò®ë�ößï�
�î�
�ì_ú�
���ì_íÄî'ù1ï�ì�öøòjößõ�
�óßößì\ï5ò®ë�îQòRî�ò
óßìÄî'ï¢òRôKñ1ì�ô��zò®ë1ì�õ�ìÄî'ï�ù[ú®ì��#ï�ö��'ñ�î'óßï�� é������ î�ñ	����� ����� ößïjñ�ô�ò�î3õ�öß÷[ì��yï�ö��Kñ�î�ó�
�ï�ô�ò®ë�îQò5ò®ë�ì�ößñ�öøò®ö�î'óï�ôKù[ú®í\ì�ï�ì�
�î�ú�î�ò®ößô'ñ�í\ôKñ �	�'ù1ú�î�ò®ößô'ñ<ú®ì��1ù1í\ì\ï>ò®ô¡îyí\ó�î'ï�ï�ößíÄî�ó5î!�1î�
1ò®ö�"¹ì#��óøò®ì_ú®ößñ�� � ô�ú$�¹î�ö�ñ<í\ôKñ^ò�ú®ôKó �
1ú®ô���óßì\õ%
Wðjë�ößí�ë�ï�ë1ôKù�ó&����ì>ò�ú®ìÄî�ò®ì���ðjöøò®ë�î7ï�ößõ�
�óßì_újï�ö��'ñ�î'ó'
1ú®ô^í\ì_ï�ï�ö�ñ(��ï¢ò�ú®ù�ícò®ù1ú®ì�ò®ë�î'ñ#ò®ë1ì>ôKñ1ì
í\ô'ñ�ï�ö&�1ì_ú®ì���ë1ì_ú®ì!�)��ñ�ò®ë1ìRô�ò®ë�ì_úEë�î'ñ���
^ñ1ô'òEí\ôKñ1ï�ö*�[ì_ú®ößñ��vò®ë�îQò�ù�ï�ì_ó�ì_ï�ï�íÄî'ï�ìRï�ôKõ�ì_ðjë�î�òEï�ö�õ�
1óßö���ì\ï
ò®ë�ì�ï¢ò�î���ößóßöøò,+�î'ñ�î'ó-+[ï�ö�ï�
�î'ïjï�ë�ôÄðjñ�ößñ/.Wì\í_ò®ößôKñ10(�� ê�ë1ìRó�îQò�ò®ì_úEí_ôKñ	�[öøò®ö�ô'ñ�í\ô'ú�ú®ì\ï2
�ô'ñ	�[ïGò®ô>ò®ë�ìjößñ3"¹ì_ú�ò®ö���ößóßöøò,+7ô��Dò®ë�ì5õ�öø÷[ößñ���õ�î�ò�ú®öø÷549í\ôKñ1ï�ößï¢ò®ö�ñ(�
ô��Sò®ë�ì�õ�öø÷Wò®ù1ú®ì�í\ô^ì_û�í\ößì\ñ^ò®ï�ü[ý þ6�	ê�ë1ö�ï7í\ôKñ��1öøò®ößôKñ¿ößï7ú®ì�7^ù�öøú®ì���
�ô'ò®ë�ìcú�ðjö�ï�ì#ò®ë�ì�ò°ðEô)õ�ìÄî�ï�ù1ú®ì��
ï�ö��Kñ�î'óßïvî�ú®ì3ö*�[ì\ñ^ò®ößíÄî'ó � ù(
¡ò®ô#î�ï�íÄî�ó�î�ú8� î�í_ò®ô'ú �:9 ößñ¡ò®ë�ì�ósîQò�ò®ì_ú>í\î'ï�ì!
Dò®ë�ì�õ�öø÷[ö�ñ(��õ�î�ò�ú®öø÷�íÄî�ñ�ñ1ô'ò��ì>ößñ3"¹ì_ú�ò®ì����;+�ù�ï�ößñ��7ò®ë1ì\ï�ì>õ�ìÄî�ï�ù1ú®ì��yï�ö��Kñ�î�óßï�
�õ�ìÄî�ñ�ößñ���ò®ë�î�ò5ò®ë1ì>ï�ôKù[ú®í\ì�ï�ì�
�î�ú�î�ò®ößô'ñ/
1ú®ô!�1óßì\õ
íÄî�ñ�ñ�ô�ò<��ì>ï�ôKó�"¹ì����



]cqtb�¶��b'Z_U[oDis]���·[o�]c]cb'l:lDb�]®­RX1Zc¯ � V¥U[dcb'e:X[l/]cqDb)dcU[��b8U1eDUWrD]_U^]_`sX1l:Z_oDiab[w��>qt`ad�ltbQ]®­�X[Z_¯¿`ad
U^]c]cZ\U[kQ]c`a�[b<V¥bKk�UWo¥d�b<`�]�U¹�1X[`neDdy]cqDb��¡U^]_Zc`s��`al��1b�Z\d�`aX[l�­�qD`ak\qå�yo¥d®]¡VYb<rYb�Zc³´X[Z_��b'e@­�`�]_q
]cqtb¡ZcbKkQoDZ_Zcb'l�]7�1b�Z\d�`aX[l:`sl9X[Z\e�b'Z3]_X¿e�b�Z_`a�[b�]cqDb¡X1o�]crto�]_d�³´Z_X[� ]cqDb¡`alDrDo�]\d�UWl¥eÃlDb�]®­RX1Zc¯
­�b�`aº[q�]_d'wGæ	X1ZcbKUWo�U[lte�æ¿U1k�k\qD`�UWind�X7d®]_ote�`ab'e�]cqDb�kQX[l��1b�Z_º[b�l¥kQbjrDZ_X[rYb�Zc]c`ab'd&XW³D]_qD`nd&lDb�]®­RX1Zc¯
`al�]_qDb�Ì[dc`s��rDiab'd�]>k�X[l�»¥º[oDZ\U^]_`sX1ltÌ � otdc`slDº#]cqtb�d_UW��b3]®£�r¥b7XW³E��b�]cqDX�e<U[d�u�X1ZcX1otk\q�£1UWZ_`tU[lte
�DX1Z�]Kwj�>qDb�£)UWind�X�rDZ_X[rYX1dcb'e)UWlte<d®]_ote�`ab'e	U���`���bKe��1b�Z\d�`aX[l<XW³G]cqD`nd�lDb�]®­RX1Zc¯¿± �^² � ±ø '²¢w
è3l!]_qDb/XW]cqtb�Z�qtUWl¥e � �R`nk\qDX�k\¯�`7b�]�U[iIw ±s�Q²�e�b�»tlDbKe!lDb'oDZ_U[i�lDbQ]®­�X[Z_¯�d8­�qD`nk\q �¡U¹£$VYb
kQX1ltdc`ae�b'ZcbKe¡U[dSbQ��]cb'ltd�`aX[l¥djXW³z]_qDb3U[V¥X^�1bQ�¢��b'l�]c`aX[lDbKe#X1lDb'd'w5�>qDb'dcbvlDb'­$lDbQ]®­�X[Z_¯�djkQX1l�]_UW`al
U[ete�`�]_`sX1ltUWigdcb�is³ �¢U1eDUWrD]c`a�[b7­Rb'`sº1q1]\d � ­�qD`nk\q�UWZ_b3oDrzeDUW]cb'e<dcX�U1dS]_X�lDX[Z_�¡UWia`s½'b�]_qDb�Ì[d_k�UWiab'd_Ì
XW³g]_qDb�ltbQ]®­�X[Z_¯#X1o�]crDoD]_d'w��>qtb'dcbvlDbQ]®­�X[Z_¯�dj­�b�Z_bvkQinUW`a��b'e�]_XyVYbv]cq�otd�UWVtisb�]cX�rDZ_X�kQbKdcdS`siai��
kQX1lte�`s]c`aX[lDbKe¿��`s��]_oDZ_b'd7UWlteÃVtU[e�ia£��¢d_k�U[isbKe¿dcX[oDZ\kQbydc`aº[ltU[iad�]cX<­�qD`nk\q¿]cqtb�¶��b�Z\UWoDis]���·1o�]�]_b�l
lDb�]®­RX1Zc¯/­RX1oDine9lDXW]�UWrDrDia£[w/��XW]cq�]cqDb<e�`sZ_b'kQ]�U[lteÂZ_b'kQotZcZ_b�l�]��[b'Z_dc`aX[ltdyXW³�]cqt`ady]®£�r¥b)XW³
lDb'oDZ_U[i�lDb�]®­RX1Zc¯�d¡­�b�Z_bÃe�bKdck�Zc`aVYb'e � U[lte�`s]<­>U[d8U[iadcX�rDZ_X[rYX1dcb'eå]_X@k'U[d_k�U[eDb�]cqDb'l!`slãU
�yoti�]_`sinU¹£[b'ZRlDb'oDZ\UWizlDbQ]®­�X[Z_¯�`sl<X[Z\e�b'ZS]_X#`a��rDZcX^�1b�rYb�Zc³´X[Z_�¡UWltk�b[w5�&X�X[otZR¯�lDX^­�iab'e�º1b � ]cqtb
rtU[r¥b'Z_d5rtoDVDia`adcqDb'e�otr�]cX�lDX^­åX[lDia£�e�b'd_kQZ_`sVYb>]cqtbvrDZ_`sltk�`srtisbKd5XW³z]cqtb'dcb�lDbQ]®­�X[Z_¯�d5U[d5­�b�iai¥U1d
]cqtb�`aZ3b'��rt`sZ_`ak'UWiGr¥b'Z�³´X1Zc�¡UWl¥kQb�e�b'Zc`a�[bKe<³´ZcX1�;l�oD��b�Z_`nk�UWiEd�`a�yotiaUW]c`aX[ltd'w3è3l�]cqDb#X[rDrYX1dc`s]cb �
lDXÃ]cqDb'X[Z_bQ]c`nk�U[iSrDZ_X�XW³vqtU1dyVYb�b'l�rDZ_X^��`ae�bKeÂUWVYX[o�]#]cqDb'`sZ¡k�X[l��[b'Zcº1b�ltk�b�rtZcX1r¥b'Z�]_`sbKd�w/�>qD`ad
�¡U¹£#Z_b'dcoDis]S³´Z_X[��]cqtbv³|U[kQ]S]_qtU^]>d�otk\q)UWltU[is£�dcb'dSU[Zcb3d�`aº[lD`s»¥k'UWl�]cia£#��X1Zcb�k�X[��rDiabQ��]cqtU[l8³´X1Z
]cqtb)¶��b�Z\UWoDis]���·[oD]�]cb'l�UWlte�æ	X[Z_b'U[o��¢æÃU[k�k\qt`jlDbQ]®­�X[Z_¯�d�U[dy­�`siai�V¥b�d�qtX^­�lÂ`slÂ]_qD`ndyrtU[r¥b'Z �
e�oDb�]_X�]cqDb�lDX1Zc�¡U[is`a½'UW]c`aX[l)d_k\qDb'��b�`al�]cZ_X�eDotkQbKe)V�£<�R`nk\qDX�k\¯�`g`sl�qD`nd>lDb�]®­RX1Zc¯�d'w
�>qDb'Zcb�³´X[Z_b � UW]�]cqDb�k�oDZ_Zcb'l1]�d�]_U[º[b � ]cqDb<�R`nk\qDX�k\¯�`5lDbQ]®­�X[Z_¯�d�d�b'b�� ]_X	V¥b���X1Zcb�rYX^­Rb'Z�³´oti
]cq¥UWl	]_qDb�dc`a��rtisb'Zv³´X[Z_��b�ia£�rDZcX1r¥X�d�bKe	d®]_Zco¥kÄ]cotZcbKd � VDo�]�e�b'dcrD`s]cb�]_qDb'dcb#U1e��^UWl�]_U[º[bKdvX[ltb�`ad
b�l�]_`�]_isbKey]_X�qDb'dc`s]_U^]_b>]cX�otdcb>]cqDb'� � U[d5]cqDb'`sZ5VYb�qtU¹��`aX[oDZ5`nd5lDX[]5­Rb'isiteDbQ»tlDbKegw5hSdcr¥bKkQ`nUWiais£ � `s]
`nd>lDXW]v¯�lDX^­�l<­�qDbQ]_qDb�Zv]cqDbKd�b�lDb�]®­RX1Zc¯�d�qtU¹�[b�dcrDoDZ_`sX1otd>d®]\UWVDiab�b'm�oD`ais`aVDZ_`sot�ÀrYX[`al1]\d � ]cqtUW]
`ndS­�b�`aº[q�]R�^U[isoDbKdj]_X^­�U[Z_etd5­�qD`nk\q8]cqtb�£��¡U¹£�k�X[l��[b'Zcº1b�­�`�]_qDX[oD]�rDZ_X^��`aeD`slDº#d�b'rtUWZ\U^]_b'e¡dc`sº[�
ltU[iad3U^]v]_qDb�`aZ�X1o�]crDoD]_d'w�u�`s��`aiaU[Zcia£ � `�]7`ad�lDXW]�¯�lDX^­�l�­�qDb�]cqDb'Zv]_qDb�£	UWZ_b�UWVtisb�]_X�dcb�rtU[Z_UW]cb
U�ia`s��`s]cbKe8X[ZSiaU[Zcº1bvkQinU[d_djXW³&dcX[otZ_k�bvd�`aº[ltU[iad'w5u�otk\q¡Z_b'd�]cZ_`akQ]c`aX[ltdSqtU¹�[b�VYb�b'l�d�qtX^­�l�]cX�b���`nd�]
³´X[ZR]cqtb3¶��b�Z\UWoDis]���·[oD]�]cb'l8UWlte�æ	X[Z_b'U[o��¢æÃU[k�k\qt`DlDbQ]®­�X[Z_¯�d�w�u�`a��`ainUWZ�is`a��`�]\U^]c`aX[l¥dRU[Zcb�]cqDb'Zcb��
³´X[Z_b�bQ��rYb'kÄ]_b'e)]cX¡U[Zc`nd�b�­�`s]cq<]cqtb#�R`ak\qDX�k\¯�`zlDbQ]®­�X[Z_¯�d � U[lte)]cqDb'£)dcqDX[oDine)V¥b�e�b�]cb'Zc��`alDb'egw
�>qD`nd>rtUWrYb�Z>]_qDb�Z_bQ³´X1Zcb�UW`a�¡d�U^]�rDZ_b'k�`adcb�ia£8e�bQ»¥lD`sltº#]_qDb�kQX1lte�`s]c`aX[ltd>X[³GX[rYb�Z\U^]_`sX1l�X[³&]cqtb'dcb
lDb�]®­RX1Zc¯�d'w��>qtb)kQX1l��[b�Z_º[b'ltkQb¡U[ltUWia£�d�`nd�lDb'b'eDd#X[lDia£/V¥b)r¥b'Z�³´X1Zc��b'e/³´X1Z�]_qDb)dc`sltº[iabQ�¢iaU¹£1b�Z
�[b'Z_dc`aX[ltd�XW³E]cqtb#�R`ak\qDX�k\¯�`glDb�]®­RX1Zc¯�d � VYb'k'UWotdcb�]cqtb�X^�[b�Z\UWiaizrDZ_X[rYb�Zc]c`ab'd>XW³E�yoDis]c`ainU¹£[b�Z�ltbQ]��
­�X[Z_¯�d3UWZ_bye�`aZcbKkÄ]_is£¿e�b'Zc`a�[bKe�³´Z_X[�Á]cqDX�d�b#XW³j]_qDby`alte�`a��`aeDotUWi�inU¹£[b�Z\d�]_qtU^]�kQX1��r¥X�d�b�]_qDb���w
æ	X1Zcb'X^�[b�Z � X1lDis£#]cqtb7e�`aZ_b'kÄ]R�[b�Z\dc`sX1l¡XW³g]cqtb'dcb�lDb�]®­RX1Zc¯�d5`ndRk�X[ltdc`ne�b�Z_b'e�qDb'ZcbKU^³ ]_b�Z � VYb'k�U[otdcb
`s]R`nd5��X[Z_b�U^]c]cZ\U[kÄ]_`s�1b>]cqtU[l�]cqDb�ZcbKkQoDZ_Zcb'l�]jX[lDb�U1d5bQ��rDinUW`alDbKe¡UWVYX^�[b � UWlte�VYb'k'UWotdcb�dc`s��`aiaU[Z
Z_b'dcoDi�]\djUWZ_b�bQ��rYb'kQ]cb'e�³´X1ZjVYXW]cq¡�1b�Z\d�`aX[l¥d � V¥U[dcb'e�X[l�]cqtb�d�`a��`sinUWZ_`s]®£yX[V¥d�b'Zc�1b'e#V¥b�]®­Rb'b�l�]cqtb
rDZ_X[rYb�Zc]c`ab'd>X[³&]cqtb�¶��b'Z_U[oDi�]c�¢·1o�]c]cb�l�UWl¥e)æ	X1ZcbKUWo���æ¿U1k�k\qD`YlDbQ]®­�X[Z_¯�d�w
�>qDb�Z_b��¡UW`alte�b'Z�X[³&]_qD`ad>r¥UWrYb�Z>`ad>X1Zcº�UWlD`a½�bKe8U[d�³´X1isiaX^­vd'wE�>qDb�k�X[ltdc`aeDb�Z_b'e�dcX[otZ_k�b7dcb�rtU[Z_UW�
]c`aX[l:lDbQ]®­�X[Z_¯�`ad�e�b�»tlDbKe¿`al9u�bKkÄ]_`sX1l ~ w�¸¢]\d7b'm�oD`ais`aVDZ_`soD� rYX[`al�]_d�UWZ_b#d�]co¥e�`sbKeÃ`al/u�b'kÄ]_`sX1l
� � ­�qD`aiab3]_qDb�d®]\UWVD`ais`s]®£¡XW³&]cqDbKd�b�rYX[`al1]\d�`ad�`al��1b'd�]c`aº1UW]cb'e8`sl	u�b'kQ]c`aX[l � wju�b'kQ]c`aX[l���rDZ_b'dcb�l�]\d
]cqtb�kQX[l¥kQiaotd�`aX[l¥d�eDZ_U¹­�l)³´ZcX1� ]cqt`ad�`al��[bKd®]_`sº�U^]c`aX[l<UWlte<X1o�]cia`sltb'd>rYXW]cb'l�]c`nUWi�b���]_b�ltdc`aX[ltd'w

= >@?BA7Ç Ë�©DË®È Ç È�C�©�D ? ¬zÈ Ç ¨�Ë�É ? ª ? É ÇE? ©3F9Èjª�G
�>qD`ndydcb'kQ]c`aX[l9VDZ_`sb�Ht£/eDb'd_kQZ_`sVYb'd�]_qDb�rtZc`altkQ`arDiab'd�X[³>]cqDb<e�`sZ_b'kQ]��R`nk\qDX�k\¯�`SlDbQ]®­�X[Z_¯¿­�qD`nk\q
`nd)U[ltUWia£�½�b'e!`sl$]_qDb9d�oDV¥d�bKm1otb�l�]<dcb'kQ]c`aX[ltd'w��>qt`ad)`sl��1b'd�]c`aº1U^]_`sX1l$`ad)rYb�Zc³´X[Z_��bKe�³´X[Z)]cqtb
Ì[dc`a��rtisbKd®]Rk�X[l�»¥º[oDZ\U^]_`sX1ltÌ�e�bQ»¥lDb'e¡`al)u�bKkÄ]_`sX1l¿� � UWlte¡]cqDb7d�X1oDZ_k�bvd�`aº[l¥UWindRÑ^Î^{|Ï�}SU[lte8ÑKÐ[{´Ï�}
UWZ_b�U[d_d�oD��bKe�]_X/VYb	d®]\U^]_`sX1ltUWZ_£ � ½'b�Z_XW�¢��b'UWlåUWlteåd�]_U^]_`ad�]c`nk�U[isia£Â`alte�b�rYb�l¥e�b�l�]'w$x�]8bKU[k\q



]c`a��b8d®]_b�r/Ï � ]_qDb¡lDbQ]®­�X[Z_¯�{|dcqDX^­�l:`slÂ�E`sº¥w��K}3ZcbKkQb'`s�1b'd7V¥X[]cq9��`���bKe:dc`sº1ltUWind�ÍzÎW{´Ï�}�U[lte
Í¥Ð�{´Ï�}>eDbQ»tlDbKe<V�£:{®�K}��\{ ~ }>U[lte�rtZcX�kQbKdcdcb'dR]_qDb��ÁU[d�³´X[iaiaX^­vd��

�[w>¸¢]>k�X[��rDo�]_b'd�`s]_d>X[oD]crDo�]vdc`sº1ltUWind�I�Î¹{´Ï�}�U[lteJI[Ð1{´Ï�}�kQX1ZcZ_b'dcrYX[lte�`alDº�]_Xy]_qDb�kQoDZ_Z_b�l�]
`sltrDo�]�dc`sº1ltUWind�UWlte)`al1]_b�Z_ltUWig­�b�`aº[q�]��^UWiaoDb'd�K�ÝßÞ � `°w b1w L[�

I�Î^{´Ï�}�Ò K�ÎcÎÄÍzÎ[{´Ï�}&ÔMK�Î®Ð'Í¥Ð�{´Ï�} {|��}I1Ð[{´Ï�}�Ò K�Ð\ÎÄÍzÎ[{´Ï�}&ÔMK�ÐcÐ'Í¥Ð�{´Ï�}ON { � }

~ w>¸¢]�U[iadcX�otrYeDUW]cbKd�`�]\d�³´X1oDZ�ZcbKUWis�°�^U[isoDbKe	­�b�`aº[q�]_d#K�ÝøÞ¡U[k�k�X[Z\e�`alDº8]_X�]_qDby³´X1isiaX^­�`alDº
U[eDU[r�]_UW]c`aX[l<ZcotisbKd��

P K ÝaÝ {´Ï�}P Ï Ò á8Qj± R�± I[Ýc{´Ï�}¢²TSg± I[Ýc{´Ï�}�²¥áå�Q²¢ÕVU<WYX1�[Õ ~	Z {I�1}P K ÝßÞ {´Ï�}P Ï Ò á8Q[R�± I Ý {´Ï�}�²*Sg± I Þ {´Ï�}�²°ÕVU�âÒM\/W]X��[Õ ~^Z Õ {|��}

­�qDb�Z_b1Q�`nd�U<dc�¡UWiai�r¥X�d�`s]c`a�[b¡U[etUWr�]\U^]c`aX[l:º1U[`sl/UWlte_R�U[lte`S¿U[Zcb�e�`nd®]_`sltkQ]�X�eDe
³´oDltkQ]c`aX[ltd � k�U[isiab'e�]cqtb�Ì[dcb�rtU[Z_UW]c`alDºy³´otltkÄ]_`sX1ltdcÌ�VYb�iaX^­�w

�>qDb�rDZ_`altkQ`arDiab'd>XW³E]cqtb�U1eDUWrD]_U^]_`sX1l)Z_oDiab'd�{°�[}>UWl¥e:{I�1}��¡U¹£8VYb�d�oD���¡UWZ_`a½�b'e<U[d�³´X1isiaX^­vd'�

a ��oDiab¿{|��}7`ad�o¥d�bKeÃ³´X1Z�oDrzeDU^]_`slDº�]_qDb8kQZ_X1d_d��¢k�X[oDrDia`alDº)­�b�`aº[q�]\dbKvÎ�Ð¡UWl¥eYK�ÐÄÎ^w�¸¢]
UW`a�¡d#UW]#�¡UW¯�`alDº	]cqtb�X[oD]crDo�]\d�`slteDb�rYb�lte�b'l�]�U[lte9]cq�otd#Z_b'dcr�wÃrDZ_X[rYX[Zc]c`aX[l¥UWi5]_X
b'U1k\q)dcX[oDZ\kQb1wG¸¢]�`ndS]_qDb�dcU[��b3Z_oDiab�U1dR]cqtUW]�X[³&]cqtb�¶��b�Z\UWoti�]c�¢·1o�]�]_b�l�U[lte<æ	X[Z_b'U[o��
æ¿U[k'k\qD`glDb�]®­RX1Zc¯�d'w

a ��oDiab¿{I�1}�`nd�otdcb'eÃ³´X[Z�otrYeDUW]c`alDº�]cqtb8e�`sZ_b'kQ]�­Rb'`sº1q1]\dbK�ÎcÎ�U[lte]K>Ð_ÐWw¡¸¢]yU[`s�¡d�UW]
lDX[Z_�¡UWia`s½'`sltº#]_qDbyÌ1dck'UWiab'd_Ì#X[³G]_qDb�X1o�]crDoD]3d�`aº[l¥UWind8I�Î^{|Ï�}�UWl¥ecI[Ð[{|Ï�}>ZcbKd�rYb'kQ]c`a�[b'is£1w
�>qDb�dck'UWia`slDº:kQX�bQà8kQ`ab�l�]\d�K�Î_Î�U[ltedK�Ð_Ð<U[Zcb)��b'UWl�]#]cX9d�b'i�³ ��U[eDU[r�]y]_X¿]_qDb)rtZcX[�
kQbKdcdcb'e¡dc`sº1ltUWind'wE�>qD`ndjZ_oDiab�`ndSdcr¥bKkQ`s»¥k�]_X�]cqtb��R`nk\qDX�k\¯�`¥lDbQ]®­�X[Z_¯){|­�qDb�Z_b'U1dj`al¡]cqtb
¶��b'Z_U[oDis]���·[o�]c]cb'l)UWl¥e<æ¿X[Z_b'UWoD�¢æ¿U1k�k\qD`YlDb�]®­RX1Zc¯�d � K�Î_Î7UWlteeK�ÐcÐyUWZ_b�»D��bKe�]_X��K}Äw
�>qDb�UWVYX^�[bQ�¢��b�l�]c`aX[ltb'e¿U1e��^UWl�]_U[º[b'd�XW³R]cqDb8�R`ak\qtX�k\¯�`�lDb�]®­RX1Zc¯�Z_b'dcoDi�]7³´Z_X[� ]cqtb
U[eDU[r�]_UW]c`aX[l<XW³G]cqDbKd�b�­�b�`aº[q�]_d'w

�>qDb�inU[d�]�rtUWZ\UW��bQ]_b�Z\dS­�qt`ak\q��yo¥d®]�VYb�e�bQ»tltb'e<`sl�X1Z_e�b'Z�]cX�³´oDiais£<d�rYb'k�`�³´£�]cqDb�k�X[ltdc`aeDb�Z_b'e
lDb�]®­RX1Zc¯�UWZ_bv]_qDb7dcb�iab'kQ]cbKe8d�b'rtUWZ\U^]_`sltº�³´oDltkQ]c`aX[ltd8R	U[lte%Szw��>qtb'dcb�rtU[Z_U[��b�]cb'Z_dRUWrDrYb'U[ZR`al
]cqtb��R`nk\qDX�k\¯�` � ¶��b�Z\UWoti�]c�¢·1o�]�]_b�l¡UWl¥e8æ	X[Z_b'U[o���æ¿U[k'k\qD`�lDbQ]®­�X[Z_¯�d�w)fjUWZ_`sX1otd�³´oDl¥kÄ]c`aX[l¥dSqtU¹�1b
VYb�b�l9kQX1ltdc`ae�b'ZcbKe¿`alÃ]_qDb�rtUWrYb�Z\d7Zcb'iaUW]cbKe	]cX	U[isi�]_qDb'dcb#ltbQ]®­�X[Z_¯�d'wy�>qDb���X1d�]�kQX1����X1lDis£
otdcb'e�dcbQ]�XW³E³´oDltkQ]c`aX[ltd�`nd'�

R�{´Íz}jÒ$Í L UWlte Sg{´ÍY}RÒ$Í)N {° [}

�>qDb�k�oDZcZ_b�l�]>rtUWrYb�Z�X[lDia£�kQX1ltkQb'Zcl¥dS]_qD`ndvd�rYb'k�`�»Yk�d�b�]>X[³G³´otltkÄ]_`sX1ltd�wg\ê�ë1ì�ðEì\ö��Kë^ò/"'î'óßù�ì_ï1hjý þ`�[ì�
�ì\ñ��9ôKñ � �ji�ô'ú#ú®ìÄî!�1î��1ö�óßöøò,+;
Sò®ë�ößï#ö�ï�ô��aò®ì_ñ�ô'õ�öøò�ò®ì��9ößñ�ò®ë1ì
ñ�ô�ò�î�ò®ößôKñ1ïjù�ï�ì��1��ì_ó�ôÄð8�



k lnm Ê�ËpocË®§3ªtË�Ê#q r�ÈSË Ç ©�¨
¶vb'ZcbKU^³ ]_b�Z � ­Rb�e�b'lDXW]_b�ZcbKd�r&w<s UWl¥eut ]cqtb ~ � ~ ��UW]cZ_`ak�b'd>­�`s]cq�]_b�Z_��d�Ó�ÝßÞ�UWlteuK�ÝøÞ�wS¾/b
e�b�»tlDbwv�Òxtys�UWl¥e)­�b�e�b�ltXW]cb�zYÝøÞ�`�]\d>]cb'Zc�¡d'wv{®�¹}¢�Ä{ � }S]_qDb�l�£�`sb'iae��I�Î^{|Ï�} Ò zgÎcÎ'Ñ^Î^{´Ï�}GÔnzgÎ®ÐKÑ'Ð1{´Ï�} {|��}I[Ð[{|Ï�} Ò zYÐ\Î'Ñ^Î^{´Ï�}GÔnzYÐcÐKÑ'Ð1{´Ï�}ON { � }

�>qDb3b'm�oD`ais`aVDZ_`soD� rYX[`al�]_djX[³g]cqDb7U[eDU[r�]_UW]c`aX[l¡Z_oDiab'd�{°�[}��\{I�1}�X[³g]cqDb3lDbQ]®­�X[Z_¯#k�X[Z_ZcbKd�rYX[lte#]_X
UWiaiz]cqtb�kQX[l¥d®]\UWl�]�­Rb'`sº1q1]��¡U^]_Zc`nkQbKd$t {|X[Z>]cX�]_qDb�U[d_dcX�k�`aUW]cbKe8�¡U^]_Zc`nkQbKd8v�}>d�otk\q)]cq¥U^]'�

{ P K ÝøÞ {´Ï�}P Ï | Ò �DÕ}U\Õ,\/WYX1�1Õ ~^Z Õ {��'��}
­�qDb'Zcb { | d�]_UWl¥eDd�³´X[Z#�¡U^]cqtb��¡U^]_`ak'UWijb���rYb'kQ]_UW]c`aX[l�wÂ{®�K�1}��¡U¹£:V¥b8Z_b�­�Z_`s]�]cb'lÂV�£Ãotdc`sltº{I�1}¢�Ä{|��}�UWlteåV�£�`altd�b'Z�]_`sltº!{|�1}��\{ � }�`alå]cqDb	inU^]c]cb�Z�b'm�otU^]_`sX1ltd'w!��b'�[b�iaX[rt`slDºÂU[lte�d�X1is��`alDº
]cqtb'dcb¡b'm�otU^]_`sX1ltd7£�`sb'iaeDd�]cqDb¡bKm1ot`sia`sVtZc`aoD�*rYX[`al�]_d�e�b�»tlDbKe:`alÂ�GU[VDiab	�[w¡�>qDb�³´X[otZ�r¥X1`sl�]_d~��,��� ����k�X[Z_ZcbKd�rYX[lte�]cX8dcX[otZ_k�b�d�b'rtUWZ\U^]_`sX1l)­�`s]cqDX1o�]3U[l�£�r¥b'Zc�#o�]_UW]c`aX[l � `Iw b[w�b'U1k\q)lDb�]®­RX1Zc¯
X[oD]crDo�]wI1Ý�{´Ï�}7`nd�rDZ_X[rYX[Zc]c`aX[ltU[i&]_XÂ{,��}3]cqtb�dcX[otZ_k�b#qtU¹��`alDº)]cqDb8d_UW��b `sl¥e�bQ��U\w��>qDb�³´X[oDZ
rYX[`al1]\d��w����� ���vk�X[Z_ZcbKd�rYX[l¥e�]cX#dcX[otZ_k�b�d�b'rtUWZ\U^]_`sX1l¡­�`�]_q�U�rYb�Z_�yoD]_U^]_`sX1l � `Iw b[w�I�ÎW{´Ï�}<� ÑKÐ[{´Ï�}
UWl¥e_I[Ð[{|Ï�}��ÀÑ^ÎW{´Ï�}Äw¿u�X � U^]yUWl�£/XW³�]cqDbKd�b�r¥X1`sl�]_d){|k'UWiaisbKe/]cqDb�Ì1d�b'rtUWZ\U^]_`sltº<bKm�oD`sia`aVDZc`aoD�
rYX[`al1]\dcÌ�VYb�iaX^­�} � ]_qDb�lDb�]®­RX1Zc¯8eDX�bKdvU[k\qt`sb'�[b7]cqDb�dcX[otZ_k�b�dcb�r¥UWZ\U^]c`aX[l�³´oDltkQ]c`aX[l	e�bQ»¥lDb'e�`al
u�bKkÄ]c`aX[l6�[w$è3l�]_qDb	kQX1l1]_Z_U[Zc£ � U^]8UWl�£ÂX[³v]cqDb	b'`sº1q�]�rYX[`al�]_d/�/�,��� ���O� ��� � `s]_d�X[oD]crDo�]\d¡UWZ_b
��`���]_oDZcbKd�XW³�]cqDb8dcX[otZ_k�b�dc`sº1ltUWind�U[d�U[isi�]_b�Z_�¡d�z¥ÝßÞ¡U[Zcb¡e�`sçYb'Zcb'l�]7³´Z_X[� ½�b'ZcX � `Iw b[w¡`s]�³|UW`aiad
]cX<d�b'rtUWZ\U^]_b�]_qDb�dcX[otZ_k�b'd'w3�>qDb'Zcb�³´X[Z_b � ]cqD`nd7lDbQ]®­�X[Z_¯)`alte�b'b'eÃqtU[d7Ì[dcrDoDZ_`sX1otdvbKm�oD`sia`aVDZc`aoD�
rYX[`al1]\dcÌ � � � � � � � � � � � dcX¡]cqtUW]�X[ltb��yotd�]3e�b�]cb�Z_��`sltb�­�qD`ak\q	bKm�oD`sia`aVDZc`aoD�Ár¥X1`sl�]\d�UWZ_b�d®]\UWVDiab �
X[Z�UW]7iab'U1d®]�­�qD`nk\q¿]®£�r¥bKd�XW³RdcX[otZ_k�b'd7k�UWl:V¥b¡dcb�rtU[Z_UW]cbKe	V�£�]cqD`nd�lDbQ]®­�X[Z_¯	U[d�U)ZcbKd�oDis]�XW³
dcX[��b�d®]\UWVD`ais`s]®£8rDZ_X[rYb�Zc]c`ab'd>X[³E`s]_d>bKm�oD`sia`aVDZc`aoD�;r¥X1`sl�]_d'w

³´X[otZ�r¥X1`sl�]_d'��~��,��� ��� ³´X1oDZ�rYX[`al1]\d����w����� ��� b'`sº1q1]�rYX[`al�]_d'���%����� ����� ���zzÎ_Î�Ò � Î{ Ñ�� Î | Îp� � zgÎcÎ�Ò � zgÎcÎ�Ò � L� ~ { Ñ�� Î |�� �jÔ@�y�B� ���� ��� ����� �B��� ��� ������O���8�
Î:� �

zzÎ�Ð�Ò � zgÎ®Ð�Ò � Ð{ Ñ�� Ð | Î:� � zgÎ®Ð�Ò�� Ð2zzÎ_Î� Õ ­�`s]cq`�ãÒ � { Ñ � Ð |{ Ñ�� Î | � Îp� �z¥ÐÄÎ�Ò � zYÐ\Î�Ò � Î{ Ñ � Î | Î:� � zYÐ\Î�Ò � Î � Ð2zzÎ_Îz¥Ð_Ð�Ò � Ð{ Ñ � Ð | Îp� � zYÐcÐ�Ò � zYÐcÐ�Ò á � Î z Î_Î�I Î {´Ï�}jÒMz Î_Î Ñ Î {|Ï�} I Î {´Ï�}jÒMz Î�Ð Ñ Ð {´Ï�} dcb�b¡{|��}I Ð {´Ï�}jÒMz Ð_Ð Ñ Ð {|Ï�} I Ð {´Ï�}jÒMz ÐÄÎ Ñ Î {´Ï�} dcb�b¡{ � }

�EUWVDiaby�1��hRm�oD`sia`aVDZc`aoD� rYX[`al1]\dSX[³�]cqtb3lDb�]®­RX1Zc¯ � kQX[l¥d�`nd®]_`sltºyXW³g]_qDZ_b�b�d�oDV¥d�b�]_d'w�hRU[k\q¡rYX[`al�]
XW³5U�d�otVtd�b�]�`adveDbQ»tlDbKe<V�£ � Î � � Ð�{|UWl¥e)rYX1d_dc`sVDia£ � L } � ­�`s]cq�� � Î^Õ � Ð^Õ � L W]X1á��1Õ�� Z w
� � ©�«�§3ËpocË�©3� È�C�©�D ?j?[m Ê�ËpocË®§3ªtË�Ê#q r�ÈSË Ç ©�¨
�>qDb)isX�k�U[iRd�]_U[VD`sia`s]®£:X[³�UWl�£:bKm�oD`sia`aVDZc`aoD� rYX[`al1]%� `ndyUWl¥UWia£�½'b'e9V�£z��`n}ykQX[l¥d�`ne�b�Z_`alDº	]cqtb
��b'U[l�U[eDU[r�]_UW]c`aX[l�U[isº1X[Z_`�]_qD� X[V�]\UW`alDb'eÂV�£9Z_b�rDinU[k�`slDº¿]cqDb<Zc`aº[q�]#dc`ne�b�X[³#{I�1}¢�Ä{|�1}�V�£/`s]_d



�¡U^]_qDb��¡U^]_`ak'UWiEbQ��rYb'kÄ]\U^]_`sX1l � UWlteÃ`s` }�eDb�Z_`s��`alDº�U�»tZ_d�]��¢X[Z\e�b'Z�e�b��1b�iaX[rD��b'l1]7XW³5]_qD`ad7��b'U[l
UWiaº[X1Zc`s]cqt�¼U^]vrYX[`al1]E�Á± � ²¢wj�>qD`adv£�`ab�ineDd � `sl��¡U^]_Zc`s�8³´X1Zc���P	 1¡P Ï Òj¢  %¡ Õ {��[�¹}

­�qDb'Zcbu¢�`nd7]cqDb¡·�U[k�X[VD`nUWl:��UW]cZ_`��¿X[³S]_qDb¡d�£�d�]cb�� U^]�r¥X1`sl�]w� � UWlte  %¡ `nd7]cqtb�k�X[iaoD��l
�[bKkÄ]_X[Zje�b�»tlDb'e�U1d��  1¡ Ò {   K Î_Î Õ   K Î�Ð Õ   K ÐÄÎ Õ   K ÐcÐ }�£ � ­�qDb'Zcb�bKU[k\q�kQX[��rYX[lDb'l�]   K ÝßÞ
`nd8]_qDb:e�`sçzb�Z_b�ltk�bÃVYbQ]®­�b�b�l!]®­RX��^U[isoDbKd8X[³wK ÝßÞ � Z_b'dcr�w UW]<U@kQX[l¥d�`ne�b�Z_b'eårYX[`al�]<`al$]cqtb
lDb'`sº1q�VYX[otZcqDX�X�e:XW³$� UWlteÂUW]�r¥X1`sl�]¤�Á`s]_dcb�is³®w<x ltb'kQbKdcd_UWZ_£ÃU[lte9d�o�à8k�`sb'ltkQ£/kQX[l¥e�`�]_`sX1l
³´X[Z�rYX[`al�]��¼]_X�V¥b¡iaX�k�UWiaia£Ãd®]\UWVDiab�`ad¡{¢�3�K}Q��]cqDb¡Z_b'U[iEr¥UWZc]_d�XW³>UWiai5]cqtb�b'`sº1b�l��^UWiaoDb'd�X[³E¢
UWZ_b�lDb'º1UW]c`a�[b8± � ²°w3xvl¿bKm1ot`s�^UWiab�l�]3k�X[lteD`�]_`sX1l¿`ad#{°� ~ }Ä��]cqDb#ZcbKUWi�r¥UWZc]_dvX[³SUWiai�]_qDbyZ_X�XW]_dvXW³¥ {�¦�}�Ò P(§ ÏQ{�¢:á¨¦ª©�}�UWZ_b¡lDb�º�U^]_`s�1b[w)�tX[Z�]_qDb)k�X[ltdc`ne�b�Z_b'e:lDbQ]®­�X[Z_¯ � `s]#�¡U¹£ÃVYb�dcqDX^­�l
]cq¥U^] ¥ {�¦�}jÒ@« � v¡{�¬Y}>­�`s]cq��

¦ Ò «;¬ {�� ~ }« Ò á Q­ {��'��}­ Ò KvÎ_ÎOK>Ð_Ð�á]K�Î®Ð�K�Ð\Î {�� � }v¡{�¬Y} Ò z � ¬ � Ô`z L ¬ L Ô`z¥Ð!¬ Ð ÔnzgÎO¬#Ô`z�® {��K�1}z � Ò � {��'��}z L Ò á�{¯K�ÎcÎSÔdK�Ð_ÐK}�{|� { I ÐÎ I ÐÐ | Ô � } {��¹ [}z Ð Ò { I ÐÎ I ÐÐ | Ð � K Î_Î K Ð_Ð Ô { I ÐÎ I ÐÐ | � ~ {¯K ÐÎcÎ ÔdK ÐÐ_Ð Ô ~ ­�}�Ô!�K�;K Î_Î K Ð_Ð {��'��}z Î Ò á � {¯K Î_Î ÔdK Ð_Ð }p­¿± � { I ÐÎ I ÐÐ | Ð Ô#� ~ { I ÐÎ I ÐÐ | á���² {�� � }z ® Ò �'� ­ Ð ± � { I ÐÎ I ÐÐ | Ð á��Q²�N { ~ ��}
­�qDb'Zcb%K�ÝøÞ8UWZ_b#]cqDb�­�b�`aº[q�]��¹U[isotb'd�U^]�rYX[`al�]��8w�x�ltUW]coDZ\UWi5��b�]cqDX�e:­RX1oDiaeÃ]cqtb�l9V¥b�]_X
e�b�]cb�Z_��`sltb�]cqDb¡Z_b'U[i5rtUWZc]_d�X[³R]_qDb¡ZcX�X[]_d�XW³8v¡{�¬Y}�U[lte ¥ {�¦>} � UWlteÃ]cX¿d�]coteD£¿]cqtb�`aZyd�`aº[l¥d
e�b'r¥b'lte�`alDº�X1l�]cqDb�kQX[l¥d�`ne�b�Z_b'e�bKm�oD`sia`aVDZc`aoD� rYX[`al1]b� UWlte¿X[l { I ÐÎ I ÐÐ | {|U[lte	qDb'ltkQb�X1l]cqtb<dcX[oDZ\kQb)d®]\U^]c`nd�]c`nk�d � e�oDb)]cX@{I�1}��\{ � }�}Qw/�>qt`ad�kQX1oDineÂV¥b�e�X1lDb8³´X1Zy]_qDb)¶��b�Z\UWoDis]���·1o�]�]_b�l
lDb�]®­RX1Zc¯ � VYb'k�U[otdcb�`�]\d�U[d_dcX�k�`aUW]cbKe�rYX[ia£�lDX[��`nUWi[v¡{,¬¥}>`ndvX1lDia£�XW³�X[Z\e�b'Z ~ UWlte<]_q�o¥d�£�`sb'iaeDd
dc`s��rDiab	kQX[��rDoD]_U^]_`sX1ltd � w�è3l�]cqDb	kQX1l�]cZ\UWZ_£ � ]cqt`ad���bQ]_qDX�e�`nd��[b'Zc£9`a��rDZ_U1kÄ]_`ak'UWi�³´X[Z�]cqtb
� ]_q��¢X[Z\e�b�Z�rYX[ia£�lDX[��`nUWiv{®�¹�[}��\{ ~ �1}3]_qtU^]�­�b8e�b�]cb�Z_��`sltb'e/³´X[Z�]cqDb8ltbQ]®­�X[Z_¯¿kQX[l¥d�`ne�b�Z_b'e/`al
]cqt`adRrtUWrYb�Z � U[dS]cqDb3bQ��rDZ_b'd_d�`aX[ltdjXW³�`s]_dRZcX�XW]\d5]_oDZcl�X[o�]R]cXyVYb��1b�Z_£�k�X[��rDia`ak'U^]_b'egw5�GXyd�X1is�1b
]cqt`ad�rDZ_X[Vtisb'� � ­Rb�e�b'�[b�iaX[rYb'e@UWlåX[Z_`sº1`sl¥UWi���b�]cqDX�e � V�£9³´X�kQotdc`sltº/X1l@dcr¥bKkQ`s»¥k�d®]\UWVD`aia`�]®£
rDZ_X[rYb�Zc]c`ab'dv]cqtUW]3b�l¥UWVDiab�otd�]cX�eDbQ]cb'Zc��`alDby­�qt`ak\q	]®£�rYb'd3XW³jdcX[oDZ\kQbKd>]cqD`nd7lDbQ]®­�X[Z_¯�`nd�U[VDiab
]cX¡dcb�rtU[Z_UW]cb1w��>qtb�»tZ_d�]vd®]_b�r�XW³G]cqD`nd���bQ]_qDX�e<`ad�V¥U[dcb'e)X[l)]cqDb�³´X1isiaX^­�`sltº#]_qDb�X1Zcb'��w°�±�²�³;´�²Oµ·¶ ¸ ¹O³3´¤º;»'¼½²�¾O¿^À�Á�À�Â�´�À�¿^µÄÃ�³3À�»�Å�Æ�º/»�²�Ç�²OÈ�ÈOº3´�¼%È�Å�º(ÂOÀ�Á�À�Å,¼eÇ�³;»�É;À�Å,À�³;»]À�È/Ê�ËÍÌOÎ3¸{ I ÐÎ I ÐÐ |Ï| �6ÐW�'ÑÒª´:³!³�¹O¸ À ¹bv¡{I�1} { ��ÆÍv¡{,¬¥}¤±�º6ÈJº;Å#Á*²�º6È�Å#³3»Ó²/´�²�º3Á'Ã�³;È�À�Å,À�Ô;²eº3»ÓÉ`³3»Ó²%´:²�º3ÁÍ»Ó²�Õ(º3Å�À�Ô;²/´�³�³3Å�ÈÂ�²�Ç�º3¿	È�²wv¡{�¬Y}%À�ÈJº`Ç�³;»'Å�À�»'¿�³;¿	Èª¹�¿^»�ÇOÅ,À�³;»Ö³�¹w¬×º3»ÓÉ/v¡{,¬¥}bØ?Ô�ÙÛÚ)±�²�»Y¬_Ø}Ü�Ù×ÑeÝB³±�º;È ¥ {�¦>}�Æ$Ú)±�º;Å2²OÔ;²O´/Å¯±�²/È�À&Õ3»¨³p¹5«^ÑÖ°�±�²�»xÊ�ËßÞ�ÎnÀ�È1»�³;ÅEµ/²�Å�ÑeÝÓÀ�µ¤À�Á*º3´�Á�¼6Æ#À ¹�v¡{I�1}7Ò��^Æ³;»�²c³�¹eÅ�±�²½´�³�³3Å�Èe³p¹�v¡{�¬Y}�Æ�º3»ÓÉYÅ�±�²O´�²�¹O³3´:²n³�¹ ¥ {�¦>}�ÆbÀ�È%à!²O´�³ Ñá°�±�²�»âÊ�Ë�ÞOÎ�À�Èe»Ó³;Åbµ/²OÅ2Ñã�»d³;Å¯±�²�´wÚ<³3´:É6È�ÆªÈ�Å2º Â�À�Á�À�Å,¼½´:²�¾�¿^À�´:²OÈEv¡{|�1} | �^Æ�º;»ÓÉeÅ¯±�²�´:²�¹O³;´:²1´:²�¾�¿^À�´:²OÈJÊ�ËÍÌOÎ!Æ8É;¿�²1Å2³JÅ¯±�²²�ä�Ã�´:²OÈ�È�À�³3»]³�¹Ev¡{|�1}�É ²�´�À�Ô6²�É5¹�´:³;µåÊ�¶ æ�Î6ç�Ê�Þ	è�Î Ñé�ê ��ë^� ößï7ô���ô�úp�1ì_ú�ì/��ì_íÄî'ù1ï�ìyò®ë1ì¤í1îì_ú�î'ù1óßò2ï�ðKù[ò�ò®ì\ñ	ñ�ìcò°ð�ô�ú�ñ<í\ô'ñ^ò�î'ößñ�ïbì�î���î�
[ò®ö�"¹ì�ð�ì\ö��Kë^ò®ï� h é�é î'ñ��¤h<�2��î�ú®ì��1÷1ì���ò®ô1ò � �



�DX1ZvUWl�£8dcb�rtU[Z_UW]c`alDº#bKm�oD`sia`aVDZc`aoD�;r¥X1`sl�]$~ß����� ���3X[Z$�w����� ��� � `s³E�¡U¹£¡VYb�d�qtX^­�l�]_qtU^]y{¢���1}R`ad
b'm�oD`a�^UWiab�l�]�]cX¥� { Ñ � Î | { Ñ � Ð | { � { Ñ Ð Î | Ð { Ñ ÐÐ | Ð � ­�qD`ak\q�`nd�]_qDbye�b�»tlD`s]c`aX[l	XW³�º[iaX[VD�UWiaia£/dcoDV��¢º1U[otdcdc`nUWlÂd�X1oDZ\kQb'd'wÃu�`a��`sinUWZ_is£ � ³´X[Z#U[l�£/dcrDoDZ_`sX1otd�bKm�oD`sia`aVDZc`aoD� rYX[`al1]%� � � � � � � � � �
{°����}�`ndvbKm1ot`s�^UWiab�l�]v]_Xt� { Ñ � Î | { Ñ � Ð |ó| � { Ñ Ð Î | Ð { Ñ ÐÐ | Ð � ­�qD`nk\q¿`adv]cqDb�e�bQ»¥lD`�]_`sX1lXW³Gº[iaX[VtU[isia£¡d�oDrYb�Zc�¢º1UWo¥dcdc`aU[l8d�X1oDZ\kQb'd'wE¸�l)X[]cqDb'ZR­�X[Z\eDd � ]_qDb�lDbQ]®­�X[Z_¯�`ad�lDX[]>U[VDisb3]cX�dcb�rtUW�
Z\U^]cb�º1isX1VtUWiaia£yº1U[otd_d�`nUWl�X[ZRd�oDrYb�Zc�¢º1UWo¥dcdc`aU[l�dcX[otZ_k�b'dv{|V¥bKk�UWo¥d�bvltX�d�b'rtUWZ\U^]_`slDº�bKm�oD`sia`aVDZc`aoD�
rYX[`al1]\d�UWZ_bRd�]_UWVtisb�`sly]cqD`nd5k�U1d�b¹}ÄwE�>qD`ad�k�X[��rDiabQ]cbKd&X1oDZ5d®]\UWVD`aia`�]®£�U[ltUWia£�d�`ndg³´X1Z�dcotk\qydcX[otZ_k�b'd'w
x�d3³´X1Z7º1isX1VtUWiaia£�dcoDV��¢º1U[otd_d�`nUWl¿dcX[oDZ\kQbKd � ]_qDb¡UWVYX^�[b#eD`ad_kQotd_dc`sX1lÃd�qtX^­vdv]_qtU^]�lDX�d�rtoDZc`aX[o¥d
b'm�oD`aia`sVDZ_`aoD�;rYX[`al�]_d3UWZ_b�d®]\UWVDiab[w>æ	X[Z_b�X^�1b�Z � ­Rb�­�`aiaiGdcqDX^­ãVYb�iaX^­6]cqtUW]3U^]3isbKU[d�]vX[lDbydcb�rD�
UWZ\U^]_`sltº�bKm�oD`sia`aVDZc`aoD�;r¥X1`sl�]v`nd>]cqDb'l¿d®]\UWVDiab[wR�>qDb�Z_bQ³´X1Zcb � ]cqDb�lDb�]®­RX1Zc¯)k�UWl�X1lDis£)kQX[l��1b�Z_º[b
]cX¡dcotk\q)U�rYX[`al�]�ô � U[lte�]cq�otd>`s]�eDX�bKd�U[k\qD`ab��1b3dcX[oDZ\kQb�dcb�rtU[Z_UW]c`aX[l�w��>qDb�UWVYX^�[b��°��b�l�]_`sX1lDb'e
]®£�r¥b#XW³jd�]_UWVtisb�rYX[`al�]3`nd�e�b�»tlDbKe¿U[dv³´X[iaisX^­vd'���>qtb�X[Z_b�� ~ VYb�iaX^­�d�qDX^­vd�]cqDb#bQ��`ad�]cb'ltkQbyXW³
U#]®£�r¥b�X[³ErYX[`al�]�]_X¡V¥b�k�X[ltdc`ne�b�Z_b'e � ­�qD`aiab��>qDb�X1Zcb'�À��d�qDX^­vd>`s]_d�d�]_U[VD`ais`s]®£[w°�±�²�³;´�²OµõÞ�¸ ö#µ/³;»	ÕbÅ�±�²�È�²2Ã�º3´:º;Å,À�»�Õ¤²�¾�¿^À�Á�À�Â�´�À�¿^µ@Ã�³;À�»'Å�ÈbÊ�À�Ñ�²�Ñ<~ß����� ����º;»�É8�w�,��� ����Î!Æ)º3Å[Á*²�º;È�Å³;»�²wÀ�ÈbÈ�¿�Ç�±cÅ¯±�º;ÅßK�ÎcÎ | �^Æ÷K�Ð_Ð | �]º;»�Éw­ | �ÓÑÒª´:³!³�¹¤¸ °�±	À�È8É;À�´:²�Ç�Å�Á&¼5´�²�È�¿^Á�Å�È�¹�´:³;µøÅ�±�²$²:äOÃ�´:²�È�È�À�³;»�È�³p¹<Å¯±�²ªÚ<²�À&Õ!±^Å[µ/º;Å,´�À&äwº;Å[Å�±�²�È�²[Ã�³;À�»�Å�È�ÆÀ�Ñ�²!Ñut Òùv�swú Î Æ#Ú)±�²�´:²JÅ¯±�²½Å2²O´�µ¤Èªz ÝøÞ ³p¹�vûº;´:²�ÃÓ´�³;Ô!À�É ²�É`À�»á°�º(ÂOÁT²u¶MÊ�Å�±^À�È%¿	È�²OÈ1Å¯±�²º Â�³3Ô6²%º6È�È�¿^µEÃÓÅ,À�³;»Ó¸bº3Á�Á¥Ó�ÝøÞ�âÒ �;Î Ñ°�±�²�³;´�²OµüÌ(¸ ý)³;´8Õ3Á*³(Â�º;Á�Á�¼1È�¿�ÂOç�Õ�º;¿	È�È�À�º;»uÈ�³;¿^´�Ç�²OÈ�ÆßÀ ¹�º�È�²�Ã�º;´�º;Å,À�»�Õ½²�¾�¿^À�Á�À�Â�´�À�¿^µyÃ�³3À�»�Å8Ê�À�Ñ�²!Ñ~��,��� ���½³3´$�w�,��� ����Î1À�ÈbÈ�¿�Ç�±cÅ¯±�º;ÅßK�ÎcÎ | �^Æ÷K�Ð_Ð | �]º;»�Éw­ | ��ÆÍÅ�±�²O»YÀ�Å�À�ÈbÈ�Å�º(ÂOÁT²�ÑÒª´:³!³�¹¤¸ ö5È%º#þ<´�È�Å�È�Å2²2Ã'Æ$Ç�³3»�È�À�É ²�´1Å�±�²¤È�Ã�²�ÇOÀ þªÇJÇ�º6È�²5K�Ð\Î�Ò �ÿÊ�À�»Mº É(É;À�Å,À�³;»MÅ2³¤K�ÎcÎ | �^ÆK�ÐcÐ | �Yº3»ÓÉ¤­ | �;Î Ñ$ãO»�Å¯±	À�È¤Ç�º6È�²OÆ�Å¯±�²%²:äOÃ�´:²�È�È�À�³;»�È¤³�¹�Å�±�²�´�³�³3Å�È�³�¹#v¡{�¬Y}¤º3´:²%É ²�´�À�Ô6²�É²�º6È�À�Á�¼6Æ�º;»�É¨°�±�²�³3´:²OµûÌ1¹O³;Á�ÁT³;Ú�ÈuÉ3À�´:²�ÇOÅ,Á�¼YÂ�¼`¿	È�À�»�Õ¨Ê�Ë�ÞOÎ Ñ�ö5È½º`È�²�Ç�³3»ÓÉ`È�Å2²2Ã'ÆbÇ�³3»�È�À�É ²�´Å¯±�²bÕ(²�»Ó²�´:º3ÁßÇ�º6È�²5K�ÎcÎ | �^Æ[K�Ð_Ð | �]º;»ÓÉ1­ | �ÓÑ$ã�Å�À�È�Ã�³6È�È�À�ÂOÁ*²1Å2³u²OÔ;³;Á�Ô;²/Ç�³;»'Å�À�»'¿�³;¿	È�Á�¼¹�´:³3µ�Å¯±�²�È�Ã�²�ÇOÀ þªÇ¤Ç�º;ÈO²�Å2³%Å�±�²¤Ç�³3´�´:²�È,Ã�³;»�É;À�»�Õ1Õ�²O»�²O´:º3Á)Ç�º6È�²1ÂO¼/Ô;º;´�¼;À�»	Õ�K ÐÄÎ Æ�º3»ÓÉ/À�Å�µ%º3¼Â�²bÈ:±�³3ÚÍ»`Å¯±�º;Å�Å�±�²�´:²�º3Á�Ã�º3´�Å�Èw³�¹bÅ¯±�²w´:³�³3Å�È�³�¹8v¡{,¬¥}¤Ç�º3»�»�³;Å�Å¯±	¿	Èb´:²�º Ç�±Jà!²O´�³ Ñ/°�±�²�´:²�¹O³3´:²OÆÅ¯±�²�¼b±�º3Ô6²�Å�±�²#ÈOº3µ%²#È�À&Õ »cÀ�»uÅ¯±�²8Õ�²�»Ó²�´:º;Á÷Ç�º6È�²�º6È#À�»uÅ¯±�²#È,Ã�²�ÇOÀ þªÇ�Ç�º;È�²�Ñ%°�±	À�Èbº3Á-È�³/º�Ã(ÃÓÁ�À�²OÈÅ2³ ¥ {�¦�}YÂ�²�Ç�º;¿	È�²�Å�±�²nÈ�À&Õ »j³p¹/« Å�±^¿	Èc´�²Oµ/º;À�»�È`Ç�³3»�È�Å�º3»�Å2Ñü°Ó±�²O´�²�¹O³3´:²�ÆJÅ¯±�²]Ç�³;»�È�À�É(²O´�²�É²�¾O¿^À�Á&À�ÂO´�À�¿^µÄÃ�³;À�»�Åª´:²�µ%º3À�»�ÈbÈ�Å�º(ÂOÁT²wÀ�»YÅ�±�²#Õ�²O»�²O´�º;Á)Ç�º6È�²!Ñ
� � È Ç ¬BocÊ�¨�Ë®È Ç ¨Â« Ç Éõr3ªDÈS¨�r ? ¬Y©D¨
�>qDb/�R`nk\qDX�k\¯�`vlDb�]®­RX1Zc¯�q¥U[d¡VYb�b'l!kQinUW`a��bKeå]cXÂqtU¹�1b¿d�`aº[lt`�»¥k'UWl�]�U[eD�¹U[l�]_UWº1b'd�X^�1b�Z�]cqtb
rDZ_b���`aX[otdcis£�rDoDVtis`nd�qtb'e�¶��b�Z\UWoti�]c�¢·1o�]�]_b�l8ltbQ]®­�X[Z_¯ � VDo�]>oDr8]_X#ltX^­å`s]_d�b���U1kÄ]>kQX[l¥e�`�]_`sX1ltdRXW³
X[rYb�Z\U^]_`sX1l#q¥U[e�lDXW]jVYb�b'l8e�b'd_kQZ_`aV¥bKegwG¸�l�]_qD`adSrtUWrYb�Z � ­�b�qtU¹�[b�dcqDX^­�l�]cqtUW]5]cqDb3d®]\U^]c`aX[l¥UWZ_£
`alte�b�rYb�l¥e�b�l�]�dcX[oDZ\kQbKdj]_qtU^]vk�U[l)VYb�d�b'rtUWZ\U^]_b'e�V�£�]_qDb�d®]\UWltetUWZ\e8�[b'Z_dc`aX[l�X[³�]cqt`ad>lDb�]®­RX1Zc¯
UWZ_b>]cqtbvº[iaX[VtU[isia£ydcoDV��¢º1U[otdcdc`nUWl#dc`aº[ltU[iad'wEx3d5]_qDb�kQX1ZcZ_b'dcrYX[lte�`alDº�¶��b'Z_U[oDis]���·[o�]c]cb'l#lDb�]®­RX1Zc¯
UWrtrDis`ab'dR]_X�]cqtb�d_UW��b7d�X1oDZ_k�b'd � ­�b7qtU¹�[b�]_q�otd>d�qDX^­�l8]cqtUW]�]_qDb7lDb�­$³´bKU^]_oDZcbKdSrtZcX^��`ne�b'e¡V�£
]cqtb3�R`ak\qDX�k\¯�`�lDbQ]®­�X[Z_¯�UWZ_b>lDXW]5X[VD]_UW`alDbKeyU^]�]_qDb�bQ��rYb�ltdcb>XW³YU�e�b'º[Z\U[eDUW]c`aX[l�X[³t]_qDb>»tb�ine#XW³
UWrtrDis`nk�UW]c`aX[l�wv�tZcX1�¼]_qD`ad3rYX[`al1]7XW³5��`sb'­ � ]_qD`ndvrtU[r¥b'Z3kQX1l�»tZ_�¡d�]cqtb#U^]c]cZ\U[kQ]c`a�[b�ltb'd_d>XW³5]cqtb
�R`nk\qDX�k\¯�`�lDb�]®­RX1Zc¯�X1l¿]cqtb�V¥U[dc`ad7XW³�X[V��®bKkÄ]_`s�1b#kQZ_`s]cb�Z_`nUDw�è3oDZ7³´o�]_oDZ_b�`al��[bKd®]_`sº�U^]c`aX[l¥d�­�`aisi
b'dcrYb'kQ`nUWiaia£�k�X[ltk�b�Z_l�]cqDb�kQX1l��[b�Z_º[b'ltkQb�rtZcX1r¥b'Z�]_`sbKdjXW³EU���X�e�`�»¥b'e8�1b�Z\d�`aX[l�X[³�]cqD`ndRlDbQ]®­�X[Z_¯ �
]_U[Zcº1bQ]c]cb'e<U^]>]_qDb�d�b'rtUWZ\U^]_`sX1l�X[³Eº1isX1VtUWiais£8dcoDrYb�Zc�°º�UWotd_dc`aU[l)dcX[oDZ\kQbKd�w

�_ê�ë1ößï>õ�î�+�ú®ì�7^ù�öøú®ì3î'ñ)î!�1ì�7Wù�î�ò®ì�ößñ�öøò®ö�î'óßößÿÄî�ò®ößôKñu
�ôKößñ^ò�î'ñ��8îyóßôÄð!ì\ñ�ô'ù��'ë)î���î�
1ò�î�ò®ößô'ñe�Kî'ößñ
� �nô'újò®ë1ì�ñ�ì_òIð�ô'ú�ñ�ò®ô7ú®ì_õ�î'ößñ�ößñ�ò®ë1ì�î�ò�ò�ú�î�í_ò®ößôKñJ�1ô'õ�î'ößñ�ô��zò®ë�ößï�
�ôKößñ^ò��



¦$¬�G Ç È[F¨o ? É���q ?GÇ ©
�>qDb�U[o�]cqtX[Zy­�X[otiae9ia`s¯1b¡]cX¿]cqtU[lD¯ÂxvinUW`al���b'��`aiaisb�³´X[Zyqt`adyotd�b�³´oDi>kQX[����b�l�]\dyUWVYX[oD]y]cqtb
rYX[ia£�ltX[��`aU[iad�k�X[ltdc`ne�b�Z_b'e�`sl<]cqtb�d®]\UWVD`ais`s]®£�U[ltUWia£�d�`nd>rDZ_b'dcb�l�]cbKe�`al<]cqD`nd>rtUWrYb�ZKw

	 ? C ? ª ?&Ç ¬ ? ¨
±s�Q²�xywR�R`ak\qDX�k\¯�` � ¾�w�
�U[dcrDZ_½'UW¯ � uzw ¸Äwjxv�¡UWZ_` � Ì[æ¿oDi�]_`��¢inU¹£[b�Z�lDb'oDZ_U[iRltbQ]®­�X[Z_¯�d#­�`s]cq�U
iaX�k�UWiDU1eDUWrD]c`a�[b>isbKUWZ_lD`alDº�ZcoDiab>³´X[ZSVDis`alte�dcb�rtU[Z_UW]c`aX[l�XW³gd�X1oDZ_k�b�d�`aº[ltU[iad_Ì � pSZcX�k�b�b'eD`slDº�d
X[³�]cqDb7� �1� ��¸�l�]cb'ZcltUW]c`aX[ltU[i�u�£���rYX1dc`sot�6X1ly�vX1lDia`slDbKUWZ��>qDb�X1Zc£�UWl¥e�¸¢]_dExvrtrDis`nk�UW]c`aX[ltd
{I�7è7T��Ex f � �[} � TGU[d�f5b'º1U[d ��� wøuzw x � �3b'k[w��'�W�_� �t� rDr�wt�t�Q���1�Dw

± ~ ²#�3wY·[o�]c]cb'l � ·¥wz¶��b'Z_U[oDi�] � Ì[��ia`sl¥e	d�b'rtUWZ\U^]_`sX1l<X[³Sd�X1oDZ\kQb'd � p5U[Z�]v¸Ä�YxvlÃU1eDUWr�]_`s�1byUWiaº[X[�
Z_`�]_qD� VtU[dcb'e¿X[l¿lDb'oDZ_X[��`s��b�]c`nk#U[Z_k\qD`s]cbKkÄ]_oDZcbKÌ � u�`sº1ltUWi�pjZ_X�kQbKdcdc`sltº � �1X[i°w ~W�t� lDXtwE� �
rDr&w��Q�\�'� � ·1oDia£¿� �1� �1w

± �^²#�3w�·1o�]c]cb�l � ·¥w�¶��b�Z\UWoDis] � Ì � lDbSdcX[iao�]c`aX[l�lDb'oDZcX1��`s�@�b�]c`nm1otb�U[o�rDZcX1VDi�
b���b5e�bSd��b�r¥UWZ\U^]c`aX[l
e�b�dcX[oDZ\kQbKdcÌ � �&Z\UW`s]cb'��b'l�]�eDo	u�`sº1ltUWi � �[X1iIwt� � lDXtwt� � rDr�wt�1� � � � �[� � � � �[�Dw

± � ²�h�w�u�X[Z_X[otk\q�£1U[Zc` � Ì1�Ria`alte�dcb�rtU[Z_UW]c`aX[l8X[³GdcX[oDZ\kQbKd � p5UWZc]R¸c¸�¸Ä�tu�]\UWVD`ais`s]®£�U[ltUWia£�d�`ndcÌ � u�`sº[�
ltU[i�pjZ_X�kQb'd_dc`slDº � �[X[i°w ~^�¥� lDXtwa� � rDr&w ~ ��� ~[�D� ·[otis£¿� �[� �[w

± �¹²�·¥w ���3wj�DX1Z�] � Ì1u�]\UWVD`ais`s]D�b¿e�b	iIf UWiaº[X1Zc`s]cqt��b	e�b:d��b'rtUWZ\U^]_`sX1l�e�bÃdcX[otZ_k�b'd¡e�b¿·1o�]�]_b�l$b�]
¶��b�Z\UWoDis]_Ì � �&Z\UW`s]cb'��b'l�]�eDo	u�`sº1ltUWi � �[X1iIwD� � lDXtwg� � rDr�wt���¹� ��~�� ·�UWl�wg� �[� �[w

± �^²�h�wzæ¿X[Z_b'UWo � è#w�æ¿U[k'k\qD` � Ì1u�b'i�³ ��U[eDU[r�]c`a�[b�d�X1oDZ\kQb�d�b'rtUWZ\U^]_`sX1l � p5UWZc]3¸c¸Ä�&kQX1��r¥UWZ_`adcX[l
X[³&]cqtb�e�`sZ_b'kQ] � ³´b'b'e�VtU1k\¯�UWl¥e���`s��bKe�ltb�oDZ\UWiglDb�]®­RX1Zc¯�Ì � dcoDVD��`s]�]cbKe)]cX¡¸®hShRh��GZ_U[ltd��
U1kÄ]c`aX[l¥dRX1l¿u�`sº1ltUWi�pSZcX�k�b'd_d�`alDºtw

±ø K²�h�w7æ	X1ZcbKUWo � Ì[x�rDrDZ_b�l�]c`nd_dcU[º[b�b�]9U1eDUWr�]\U^]_`s��`s]D�b1w7uR�b'rtUWZ\U^]_`sX1l UWo�]_XW��U[eDU[r�]_UW]c`a�[b�eDb
dcX[oDZ\kQbKd�`slte��b�rYb�ltetUWl�]cbKdcÌ � pSqt� �>qDbKd�`nd � p5UWZ_`ad���¸�{°è3Z\d_U¹£�} � �Db�V9� � � �[� ��w

± �^²�p�wg�RX[��X[l � �3wY·1o�]c]cb�l � ·¥wY¶��b�Z\UWoti�] � Ì[��ia`slteÃd�b'rtUWZ\U^]_`sX1l<X[³jd�X1oDZ_k�b'd � p5U[Z�]v¸c¸Ä�YpSZcX1V��
iab��¡d�d�]_U^]_b���b�l�]\Ì � u�`aº[ltU[i�pjZ_X�kQb'd_dc`slDº � �[X[i°w ~^�¥� lDXtwg� � rDr�w��1�Q� ~ � � � �[� �[w

± � ²���wW��b'��`aiaisb � Ì[xåoDlD`s»tbKe#d�]_U[VD`sia`s]®£yUWltU[is£�dc`adGXW³¥]cqDb�¶��b�Z\UWoDis]���·1o�]�]_b�l#dcX[otZ_k�b�dcb�rtU[Z_UW]c`aX[l
lDb'oDZ\UWiglDb�]®­RX1Zc¯�Ì � u�`aº[ltU[i�pjZ_X�kQb'd_dc`slDº � �[X[i°wt��� � lDXtwD� � rDr�w ~1~W� � ~ �[� � ·1oDlDb�� �1� �Dw

±s�'�^²#è#w&æÃU[k�k\qt` � hvw&æ	X1ZcbKUWo � Ì1u�b'i�³ ��U[eDU[r�]c`a�[b¡dcX[oDZ\kQb¡dcb�rtU[Z_UW]c`aX[l � p5UWZc]�¸Ä�EkQX1l��1b�Z_º[b'ltkQb
U[ltUWia£�d�`nd5XW³�U�eD`sZ_b'kQ]Ria`slDbKUWZjltbQ]®­�X[Z_¯#kQX1l�]cZ_X[iab'e�V�£#]_qDb�¶�b�Z\UWoDis]���·[oD]�]cb'l�UWiaº[X1Zc`s]cqt��Ì �
dcoDVD��`s]�]cbKe)]cX¡¸®hShRh@�GZ\UWltd_U[kQ]c`aX[ltd�X[l	u�`aº[ltU[i�pjZ_X�kQb'd_dc`slDº¥w


