
���������	� ��
��������������������������������� ���"!#�%$'& � � ���(�
�"���	���*) ��$'+(&,��+��"-.��$/�(01���	�

24365#798�:;3<8�=?> @BAC795#D�EGF�7IHKJMLONPL QRNP7IHO3SDI8UTWV7YXZLOH

[]\_^M`baP`bc_`1d?ec_fhgjilkmknc�\_apolq9`Mapir\_^]dsilfM^Ktbu"c�\_vGc_\4w�xyu_ir\_z?`Ma{o�|S[MgGxR}?~���\_a{�lz?fb^Ma{`Zeq9`h�Rir\_\
x�ir�_��z?�{^�w�irf]dSz?fj�h�{�{z?zG�"��~_�1�M�l���l���;�Rir\_\�~��Gz?fMk�qI\����Z�]�K�����l�I���R�h�����I�"�� l¡I� ¢�£I¤�¡l¡"��¥r¦
> \�iI§�qI`1`bu_z©¨�z?\�`MfbzGdSirf�ª���z?zZtbu�«yzZtbu_\_il�{irvl�m¬1zO^MzZq9f�tbu�~4��\_a{�lz?fb^Ma{`]�mi9d®RwCaP\�¯_c�fMvluB~
°l±�~_ª�ilc_`bu²��fMa<w�vrzl~4RwCaP\�¯_c�fMvlu�R³´�n�Z³jµ;~_�;� �Z�]�K��� �r�I�R���h��¶K·M�K¸]��¦?¥_��¹I¶I�� l�

¦�º#¹I��»p��¼_��º©¤�¡"�{½y��¡�¾"¿R¦?¥���¹I¶I�� l�
ÀmÁÃÂ�Ä;ÅmÀUÆ;Ä

Ç(zÈwCz?^�tKfba{¯4zmqntKir\4t?q9`Mz?\4q9`Ma{�lz´^M��z?zZtbu(^M��\�`Mu_zO^Ma{^Mz?fjdSirf
�RfbaP`ba{^Mu(y\_vl�{a{^Mu�§1u_a<tMu�c_^Mz?^´`Mu_zn³1�G�h[MÉB[]ÊÌË °�ÍRaP\��rz?\��
`Milfb��^b`MfMc�tK`Mc_fbz	irfMa{vla{\4q9�{�P��w�z?�lzO�Pir�4z�w/dSilfn�Gz?fbk²q9\(¯"�
x�irfM`bz?�{zlÎG�h\�a{\"�rz?\�`MirfM�mi9d�\_ir\��Ïc�\_a�dSilfbk�c_\�aP`b^h§1qI^Ga{\��
�lz?^b`Ma{v"q9`MzZwG§1a{`buÐ`bu_z�q9aPk�iId_a{km�_fbiI�"a{\_v�^Mz?vrkmz?\�`�q9�lÑrc4qI���
aP`]�'tKilkU�4qIfbzZw/`Mi'w�a{�_u_il\�z?^ZÎ��.tKilkn¯�aP\�qI`Ma{ir\(iId;^Mi9dS`
|Ïw�a{�_u_ir\_zZ};q9\4w�u4qIfKw(tKil\4tOqI`MzO\4qI`baPir\	§1qI^´c_^MzZwÒ~�§1u_a<tbu
qI�{�{iI§�zZw�qUw�f�q9k²qI`ba<thfbzZw�c4tÓ`Ma{il\�a{\�a{\"�rz?\�`MirfM��^Ma{Ô?zlÎjÇ(z
qI�{^MiÕ�_fMzO^Mz?\�`Ðq´c_\_a{`�^Mz?�{zZtÓ`Ma{il\�qI�{vrilfMa{`bu_kÖ§1u_a<tMuU^Mz?�{zZtÓ`M^
qI\�ir�_`Ma{knc_k.^bzZÑrc_z?\4tKz�iIdÐc�\_a{`M^ÕdSfbilk×`bu_a{^©a{\��lz?\�`bilfM�
dSilfGqnvla{�rz?\��_u_ir\_z?kUzÐ^bzZÑrc_z?\4tÓzlÎÕ«1u_z;§�ilfMo�w�zO^�tKfbaP¯�zZw
aP^´�4qIfb`;iIdh`bu_zmtKil\�tKz?�_`Y�Ï`biI�]^M��z?zZtbu ^M��\�`Mu�z?^Ma{^MzOfÕdSilfG`Mu�z
�Øq9\_vlc�qIvlz1qI\�wÕ^M��z?zZtbum�_fbiZÙKzZtÓ`�ÚRzOfM¯_kUil¯_a{��Ë{�ZÛOÍ4§1u_a<tbuna{^
dSc_\4w�z�wÕ¯"�´`Mu_zG�Gz?fMk�qI\©ÜÝaP\�aP^b`Mfb�;iId�ª_tKa{z?\4tÓz;|Ï��Ü���Éy}?Î

Þ�ßáàZâ Ä;ÅUãnä²å�Æ;Ä à ã â
�1\_a{`1tKil\4tOqI`MzO\4qI`baPir\ma{^�\_iI§'`Mu_zGkmir^M`y��il�_c_�<q9fRdSirfMkÖiId
^M��z?zZtbu�^b�"\�`bu_z?^Ma{^�Î©«����_a<t?qI�{�{�m`bu_znc_\_a{`b^Èq9fMznw�a{�_u_ir\_z?^Z~
`Mu4q9`�a{^Z~G�_u_ir\_zK�]^Ma{Ô?zZwÒÎ.«1u_a{^�kmzZq9\_^�`Mu4q9`�`Mu_z?fbz'§1aP�{�
¯4z	qUÙKila{\/aP\'zZqrtbu�qI\4wz?�lz?fb�'�_u_il\�zlÎ�ª�a{\4tKz	tKzOfM`�q9a{\
�_u_il\�z?kmz?^�w�i'\_ir`;ÙKila{\ §�z?�{�;a{\ `Mu�aP^�§�q���~1§�z	c_^bz�q
kma�æ_zZw;a{\��lzO\"`bilfb�©^b�"^b`Mz?kç§1aP`bumc_\�aP`b^R`]���_a<t?qI�{�{�;`bu_zh^baPÔOz
iIdhq²wCz?kma{^M���{�<qI¯_�{zlÎG«1u�aP^GkUzZqI\_^G`bu4qI`jdSz?§�z?f;c�\_a{`M^©q9fMz
`]�"��aØtOqI�{�{�;fMzZÑrc_a{fbzZwÃdSilf�qÈvla{�lz?\nc�`M`MzOf�qI\�tKzl~_¯�c_`�qÈ�Øq9fMvrz?f
aP\��rz?\�`Milfb��i9d#c�\_a{`M^�a{^�fbzZÑrc_a{fMzZw�ÎèÇ(z	iI�rz?f�tÓilkmz�`Mu�z
�_fMir¯_�{z?k�iId�a{\4tKfMz�qI^Mz�wÕaP\��rz?\�`Milfb�G^Ma{Ô?z�¯"�ÕqI�{�{iI§1aP\�v�^bilkmz
ÙKila{\_^1qI`1�_u�il\_zG¯�ilc_\4w�qIfMa{z?^�Î

éÒß Ä;ê�ëÈã#Åjì
é�ß<Þ�ß êUí�îRï�ð�ñóò_ôOõÏô
Ç(z�¯4q9^Mz irc_fWtÓil\4t?q9`Mz?\�qI`Ma{ir\öfbc_�{z?^Z~�qI\�w�u_z?\�tKz `Mu�z
c_\_a{`�aP\��rz?\�`Milfb�"~jil\�`Mu�z�qI^M^bc_km��`Ma{il\ `bu4qI`�vrfMilc��_^�iId
�_u_il\�z?kmz?^�u4q��lz�^baPkUa{�Øq9f�tKiI�MqIfb`Ma<tKc_�<q9`Milfb�÷zKø�zZtK`b^�il\
\_z?a{vlu�¯�ilc_fbaP\�v²^bz?vlkUz?\�`M^�Î©É�ilfGzKæ4qIkU�_�{zl~�ð#q9\4w	ôÕu�q��lz
^Ma{kma{�<qIfRzÓøùzZtÓ`M^hir\�\_z?a{vlu�¯�ilc_fbaP\�v©�riI§�z?�{^�Î
é�ßPéÒßûú ï�ð�õSü�ý_ð�õSï�þ
Ç(z1§1aP^bun`Mi;zÓæC���Pira{`ó`bu_zhu�����il`Mu�z?^Ma{^Ra{\nilfKw�z?f�`MiGfMz�w�c4tKz
`Mu_z�\�c_kn¯�z?fni9dÈc�\_a{`M^ma{\'`Mu�z�a{\"�rz?\�`MirfM��Î�«yi�w�i(`bu_a{^
§�zUfMz?�<q�æ�`bu_z�fMzZÑrc_a{fbz?kmz?\�`´dSilfnq�tKilkU�_�{z?`Mzna{\��lz?\�`bilfM�
ÿ ir\_zG§1aP`bu²q9�P����il^M^ba{¯_�{zÈtÓilkn¯_a{\4q9`Ma{il\_^yi9d®w�z?kUa{^M���{�Øq9¯_�{z

a{\_a{`baØq9��q9\4w���\4qI���liI§�z?�{^���tKir\_^Mir\4qI\�`ntK�{c_^M`bz?fM^�Î'«1u_a{^
kUzZqI\�^�`Mu4q9`�^Mirkmzyc_\_a{`b^ó§1a{�{�I¯�z�tKir\4t?q9`Mz?\4q9`MzZwÕqI`B�_u_ir\_z
¯�ilc�\4w_qIfba{z?^m|s^Mi(t?qI�{�{zZw A_DIH�� tKir\4t?qI`bz?\4q9`Ma{il\4}OÎ�«1u_a{^;a{^
wCz?kmir\_^M`bf�qI`bzZwU¯��mzKæ4qIkU�_�{z1a{\²^bzZtK`baPir\�Û_Î �4Î
éÒß��Òß ë�ü�õ	�Bò�þ�
Iò
«1u�z²qI^b^Mc_kU�_`Ma{ir\	a{\(^Mz�tK`Ma{il\ Û�ÎP�rÎ�a{^;¯4q9^MzZw%il\���u_il\_i9�
�{irvla<t?qI��o�\_iI§1�{zZwCvlzlÎyÇ(zGt?qI\	wCz?kmir\_^M`bf�qI`bzG`Mu_zG�lqI�{a<w�a{`]�
i9d�`bu_a{^G¯"��zKæ4qIkma{\_a{\_vÕ^M��zZtK`bfMirvlf�q9km^;i9d��_u_ir\_z?^;`KqIorz?\
dsfMilkç�lqIfMa{irc_^htKil\�`bzKæ_`M^ZÎ
ÉBa{vlc_fbz	�n^bu_iI§1^n^M��zZtK`bfMirvlf�q9km^ÕiIdhzKæ4q9km�_�{z?^;i9dÐ`bu_z
�riI§�zO��CÀ����m`�q9olz?\UdSfbilk÷`bu_fMzOz©w�a�øùzOfMz?\�`h�{zKds`htKil\�`MzÓæC`b^ZÎ
¨��{zZq9fM�{��~�`Mu_zU`]§�i�zKæ4q9km�_�{z?^jdSfbilk `bu_zmtKir\"`bzKæ_`M^���� ��~
q9\4w���î �mqIfbzÐÑrc_a{`Mz1^ba{kma{�<qIfZ~�§1u_a{�{^M`�`Mu_zGzKæ4qIkU�_�{zRdsfMilk
`bu_z©tKir\�`MzKæ_`���� �UaP^��lzOfM��w�a�øùzOfMz?\�`ZÎ

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

1.5 1.55 1.6
0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

2.05 2.1 2.15 2.2
0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

1.45 1.5 1.55 1.6

� � ¾_ r¸Ø¦��l�Ö¼��l¦?¶K�K¸{¤l¾�¸Ø¹rºÕ·n¤����_À������¡�¶K¤�¡Z�M¦ �I�]·���� �"!
��î �#!_¹r¡I¥���� �ù�$R¦�¸{�M��¶?¹r»�·�¶?¹r» ¦´� ·&%('*)C�,+.-

éÒß0/Bß ë21�ý43(î5Sò
«1u�z'dSil�{�{iI§1a{\_v'^MzZtÓ`Ma{il\_^'§1a{�{�©¯�z ¯�z?`M`bz?f'c_\4w�zOfM^M`bi�iCw
q�dS`MzOf	q/¯_fMa{zKdmzKæ4q9km�_�{zl~j§1u_a<tbu w�zOkmil\�^M`MfKqI`bz?^�u_iI§.q
��u_il\_zOkmz�^bzZÑrc_z?\4tÓz t?q9\ ¯�z vlzO\_z?f�q9`MzZw §1a{`Mu�ilc_`(`bu_z
\�z?zZw%dSilfnq76 7I5984N{LKJML a{\"�rz?\�`MirfM��Î	[]\:�4vlc�fMz²Û�`Mu�zmc_���
��z?f��{a{\_z�a{^U`Mu_z�`�q9fMvlzO`²��u_il\_zOkmz�^bzZÑrc_z?\4tKzr~©qI\�w `bu_z
�{iI§�z?fh�{a{\_z;a{^G`Mu�z©c_\�aP`j^MzZÑrc_zO\4tKzlÎnxyu_ir\_z?^;tKfbil^M^bzZw�ilc�`
q9fMz©wCz?�{z?`MzZwÒ~_\_ir`�qI`ba{il\ma{^hª��GÜU�Mx��©Î
��\_a{`M^�t?q9\ÐÙKira{\©a{\n`]§�i;§�q���^&; EZ7]XKJ qI\4w ACD9H�� ÎB[]\ EZ7]XKJ
tÓil\4t?q9`Mz?\�qI`Ma{ir\�~I`Mu�z4ÙKila{\jaP^Bk²qrw�z�§1a{`Mu�aP\G`bu_zR�_u_ir\_z�q9\4w
a{\ A_DIH�� tKir\4t?qI`bz?\4q9`Ma{il\/`Mu_zGÙKila{\�aP^Õk²qrw�znqI`nq��_u_ir\_z
¯�ilc�\4w_qIfb�"ÎU�RzZtOqIc_^bzm§�zmqI�{�{iI§ ACDIH<� tKil\4tOqI`MzO\4qI`baPir\�~yq
��u_il\_zmtOqI\(¯�zn`�qIorz?\�dSfbilk qUc_\�aP`´aP\�§1u_a<tbu	a{`;i_t?tÓc_fM^



@TnIs

s I @ tT In TI n t s . . .

s . . .

soft concatenation

� � ¾� l¸<¦��_���©� �l¦?¥U¶K¤_¡I¶?¹��M¦�¡�¹��M� ¤�¡�º©¦K�K�Z¤_¥I·

aP\�qÕ^baPkUa{�Øq9fZ~I¯�c_` 847�J�3 �lLO8�JÏ3 6 D9N ~�tKil\�`MzÓæC`hq9^h`bu_z;`�q9fMvrz?`
�_u_il\�z?kmzlÎ�[]\�`bu_z�zKæ4qIkm���Pzr~�`bu_z �����Wa{^Õ`�q9olz?\%dSfMirk
`Mu_z�c_\_a{`����áð,��~�¯4zZtOqIc_^bz(`Mu_z ��ð �tK�{ir^Mz?�{��k�qI`KtMu�z?^
`Mu_zj`�qIfbvlz?`�tKil\�`MzÓæC`�iId�_ô���Î�«1u�aP^�aP^y^bu_iI§1\na{\n`Mu_z1`KqI¯_�{z
aP\�^bzZtK`Ma{ir\ÝÛ�Î��_Î�Û_Î
ªCilkmz��_u�il\_z?kUz?^Z~�^bc4tbu q9^²`bu_z �_Ä � qI¯�iI�lzl~1\�z?�lz?f
u4q��lz EO7YXKJ ÙKira{\_^;¯�zZt?qIc�^Mz�`Mu_z?�(§�z?fbz�dSilc�\4w(`bi	¯�z�`Mi�i
�_fMirkma{\_z?\�`ZÎ'�j�{^Mi(\_ir`Mz�`bu4qI`n`bu_z�a{\��lz?\�`MirfM�'tKil\�`�q9a{\_^
\_i'^M��zZtKa<qI�Õc_\_a{`M^�tKil\�`�q9a{\_a{\_v�^baP�{z?\�tKz(dSirf��_u_f�q9^Mz(a{\_a��
`Ma<qI���(��\4qI�y��il^Ma{`baPir\_^ZÎ��jz?^M��aP`bzn`Mu_zO^Mz��{aPkUa{`�qI`bapir\_^Z~�u_a{vlu
Ñlc�qI�{a{`]��^M��\�`Mu_zO^Ma{^©a{^Õ�4ir^M^baP¯��Pzn¯��(tbu_i�il^Ma{\_v�qI\�qI���_fMi9�
�_fMa<qI`bzG^MzZÑrc_z?\�tKz©i9dóc_\�aP`b^ZÎ

é�ß	�Òß à 3(î 5sò�3(ò�þ�ð�ý_ðZõ6ï4þ
¬1z?^b`�qI`ba{\_vn`Mu_z´u"����il`bu_z?^Ma{^�dSfbilkÌ^MzZtÓ`Ma{il\	Û�Î{�lÎ ;Ra�d®qnw�zÓ�
^Ma{fMzZw`�qIfbvlz?`U�_u_ir\_z�aP^U\_il`mq��lq9a{�Øq9¯_�{zÕdSfMirk×`Mu�z�zKæ4qltK`
tKil\�`MzÓæC`jfMzZÑrc_a{fbzZw�~_§�z;t?qI\�`KqIolzGa{`�dSfbilk�q E?3<5©36NPDIH tKil\C�
`MzKæ_`ZÎ
Ç(zGw�z<�4\�z E?3<5Õ3<NPD9H a{\²ir\_z;w�a{fMzZtÓ`Ma{il\�ir\_�{�"~r`Mu�qI`1a{^Z~�apd
`Mu_zhtKir\�`MzKæ_`9��
 �©tOqI\n¯�z1c_^MzZwÃa{\_^M`bzZqlwÕi9d ��ì ��~I`Mu_zO\
`Mu_a{^ÐwCi"zO^;\_il`ja{km�_�{�n`Mu�qI` ��ì ��t?qI\�¯�z©c_^bzZw�aP\�^M`Mz�qlw
iId���
 ��|ÏqI�{`bu_ilc_vrun`Mu_a{^�k²q��GdsfMzZÑrc_z?\�`b�P�n¯�zh`bu_zÐtOqI^Mz�}?Î
³1iI§�z?�lz?f�~�qn�{a{kma{`KqI`Ma{ir\miIdR`bu_zn^M��^M`bz?k q9^GaP`j^M`KqI\4w�^�~�a{^
`Mu4q9`Ð`bu_zn^�q9kmz;�{a{^M`b^;qIfMznc�^MzZw�dSirfh¯�il`bu(�PzÓdS`;qI\4w�fMa{vlu�`
zKøùz�tK`M^ ÿ `Mu4q9`naP^�~Ra�dÐ`bu_z	tKir\�`MzKæ_`���
 � t?q9\ ¯�z�c_^Mz�w
aP\�^M`Mz�qlwÕiId��ì �ù~r`Mu�z?\n`Mu_zhtÓil\�`MzKæ_`9� 
 �©t?qI\n¯�z1c_^Mz�w
aP\�^M`Mz�qlw�iId&� ì ��Î;«1u_a{^ha{^;tK�{zZq9fM�{��qI\(qI�_�_fbi�æ_aPk�qI`baPir\�~
qI\4wUa{^hw�a{^�tKc�^M^Mz�wUdSc_fb`Mu_z?fja{\m^Mz�tK`Ma{il\�_Î�Û_Î
ªCi4~1§�zWtOqI\�`Mz?^b`�ilc_fUu��"��il`bu_z?^baP^�¯"�'k�qIo�a{\_v	�{a{^M`b^
iId�qI�{`MzOfM\4q9`Ma{�lz;tKir\"`bzKæ_`M^�dSilf1zZqrtbu��_u_ir\_z?kmzGa{\mirc_fh^bz?`ZÎ
«1u_z;k²q9a{\ÕdÏqltK`bilf1a{\�vlfbilc_�_a{\_vn��u_il\_zOkmz?^1a{^1�_�<qltÓzÈq9\4w
k²qI\�\_z?f�iId®q9fM`baØtÓc_�<qI`Ma{ir\�Î
É�ilf ilc_f �_fMir�4ir^MzZw a{\��lz?\�`MirfM� ^Ktbu_z?kmzr~*z?�lzOfM�
�_u_il\�z?kmz�knc_^b`nu4q��lz�^Mc�tMu�q��{a{^M`Z~1q9\4w'§�z�§1a{�P�1fKqI\_o
`Mu_z?^bz©�{a{^M`b^ha{\�irf�w�z?fj`Mi�tMu�i"ir^MzÕ¯4zO`]§�z?zO\	�lq9fMa{ilc_^hq9�{`Mz?fY�
\4qI`baP�rz;tKil\�`MzÓæC`b^1dSfbilk÷`bu_zGa{\"�rz?\�`MirfM��Î

é�ß	�Òß ÆGï�þ�ð�ò�1�ðÕò����yõSü�ý45sò�þ 
9ò_ô
[]\ `Mu�z dsil�{�{iI§1aP\�v `KqI¯_�{z?^�~×`bu_zátKil�{c_kU\ �Øq9¯4zO�P�{zZw
� ��u_il\_zOkmz���aP^n`bu_z(w�z?^Ma{fbzZw�tÓil\�`MzKæ_`�|S�{zKds`milfUfMa{vlu�`K}niId
q;`KqIfMvrz?`��_u_il\�z?kmzl~rqI\4wÃ`Mu_zjil`Mu�z?fhtKil�{c_kU\©vra{�lz?^�q9�{`Mz?fY�
\4qI`baP�rz;tKil\�`MzÓæC`b^Z~��Pa{^b`MzZwU¯�z?^M` ÿ �4fb^M`ZÎ

����������� 2_JM7<8�E
�_u_ir\_z?kmz qI�{`Mz?fb\4qI`ba{�lz?^ �_u_il\�z?kmz qI�{`bz?fM\4q9`Ma{�lzO^
� d ¯ w
` ^hªm«�`�ª w ¯�w��
o v v o

����������� Q�H?3 6 D�J]3� ILKE;DI8 ��D"!1HO3 6 D�JMLKE
�_u_il\�z?kmz q9�{`Mz?fb\4qI`baP�rz?^ ��u_il\_zOkmz qI�{`MzOfM\4q9`Ma{�lz?^
d �U^ � ¯
« `1`Kª � w
^ > ªÃ«�` > d Ô �	w
ª «�^h` � ÔG^hª
u 8�7I84L `Kª `hwU�ÝªU^
w�� wÃ`
> ^Mz?z;zÓæ�q9km�_�{zjaP\U^MzZtÓ`Ma{il\	Û�Î �4Î

��������#��%$ D�EZDIN�E
�_u_il\�z?kmz q9�{`Mz?fb\4qI`baP�rz?^ ��u_il\_zOkmz qI�{`MzOfM\4q9`Ma{�lz?^
k \ \ µ�k
µ \Uk

�������'&��%( 3*),+�3 ��E´D98 �Ã=�N�3 �lLÓE
«1u_zOfMzn§�z?fMzÕ`Mu_irc_vlu�`G`MiU¯4zÕ\_i�^Mc�aP`KqI¯_�{z©q9�{`Mz?fb\4qI`baP�rz
tÓil\�`MzKæ_`b^1dSirf1`Mu_z?^bz;�_u_ir\_z?kUz?^ ;yfZ~��]~�§;~ZÙ9Î
��������-�� 2_A_7IHKJ� �7�.�LON�E©DI8 �#EKA�.�D
�_u_il\�z?kmz q9�{`Mz?fb\4qI`baP�rz?^ ��u_il\_zOkmz qI�{`MzOfM\4q9`Ma{�lz?^
[ / a ;�z?[ z /�z?[
0 / � ;�Ú 1 /32 ;
Ú �4/ [5/ 0 � Ú�c.;6/

�_u_il\�z?kmz q9�{`Mz?fb\4qI`baP�rz?^
/ 1 [7/G��� ;�z 0 Ú ��c ;R�4;62 ;4qr� z?[

�������*���%( 7I8�=8 I7�.�LON�E
�_u_il\�z?kmz q9�{`Mz?fb\4qI`baP�rz?^ ��u_il\_zOkmz qI�{`MzOfM\4q9`Ma{�lz?^
a	; [�c.; zO[ [
qI[ [ 2j[ [
c.; � /G� �
ql� � � ; z
� ; / 2 ; /
[5/ / z9/ /
�:/ /

�������<;,� 2>=IN<N{D�?O3 6 6 798�EZ7I84D98�JsE
�_u_ir\_z?kmz q9�P`bz?fM\�qI`Ma{�rz?^
@ � � ;6/��
@ \ � ;6/�\

�Òß àZâBA ë â ÄÕã#Åjì
É�il�{�{iI§1a{\_v	xBilfb`Mz?�{z�� ^U§�irfMo�ir\ �Gz?fMk�qI\/^M��\�`Mu_z?^ba{^	Ë�°OÍM~
§�zÕc_^MzZw�`bu_zÕ^�qIkUz;�_fbaP\�tKa{�_�{z?^G`Mi�w�z?^baPvr\Wq9\	a{\��lzO\"`bilfb�
dsilf;�Rfba{`Ma{^Mu�y\�vl�{a{^Mu�Î´«1u_znc_\_a{`M^Ga{\�`Mu_zna{\��lz?\�`bilfM�ÝdÏqI�{�
a{\�`Mi2�4�lzhtOqI`MzOvlilfba{z?^&;�w�zOkma{^M���{�<qI¯_�{z?^y|saP\�aP`ba<qI�"q9\4w �4\4qI�<}O~
tÓ�Pc�^M`MzOfM^Õ|S�riI§�z?��q9\4w�tKil\�^Mil\�qI\�`�}1q9\4wU^Mc�Cnæ_z?^�Î
«1u_z�^Ma{Ô?zRi9dC`bu_zRa{\��lz?\�`bilfM�j§�q9^ów�fKqIk�qI`Ma<t?q9�{�P��fMzZw�c�tKzZw
¯��;c�^Ma{\_vG`Mu_zhq9^M^bc_km�_`ba{il\GdSfbilk�^bzZtK`Ma{ir\mÛ_Î{�lÎI�1\�aP`b^RtKil\��
`KqIa{\_a{\_v���u_il\_z�^bzZÑrc_z?\4tKzO^²§1u�aØtbu't?qI\/¯4z�tKir\_^M`bfMc4tK`bzZw
dsfMilkç`]§�inirf1kmilfbzhir`Mu_z?f1c�\_a{`M^ht?q9\²¯�z;z?�{a{kma{\4q9`MzZwÒÎ
�Òß<Þ�ß ÆGï4þRôOð ����
9ðZõsï4þ
É�ilf´zZqltbu tÓ�Øq9^M^;i9dhc_\_a{`n|saP\�aP`ba<qI�Rw�z?kUaP^b���P�<q9¯_�{zl~�z?`�tIÎ�}O~Rq
`KqI¯_�{zjiId�qI�{�4��il^b^Ma{¯_�{z1c_\_a{`b^�§1qI^�tÓil\_^b`MfMc�tK`MzZwÒÎ�«1u�aP^�§�q9^



qltbu_a{z?�lz�w;¯��;k�qIo�a{\_v��{a{^M`b^�i9d4c_\_a{`ya{\_a{`Ma<qI�lq9\4w���\4qI�_tK�{c_^Y�
`Mz?fb^��I�riI§�zO�P^�Îy�/dSf�q9vlkmzO\"`�i9d4`Mu�z1`�qI¯��Pz®dSilfya{\_a{`Ma<qI��w�z?kUap�
^M���{�Øq9¯_�{z?^�aP^1^bu_iI§1\�¯4zO�PiI§ ;

taI

spaI

paI

daI

gaI

baIbA:b@U

dA:

gA:

pA:

spA:

tA:t@U

sp@U

p@U

g@U

d@U

b@

d@

p@

sp@

t@t

sp

p

g

b

3: @ @U A: aI

b3:

g3:

p3:

sp3:

t3:

d3:d

g@

� ¹r£l» ¦ �l����¹I¸{�R¤ �®�K�I¦2�M l»�»��M¹r£l» ¦G¤ �®��¡I� �M��¹r»C¥r¦�º#� ·��l»�» ¹r£r» ¦K·

��ßPéÒß ë25Sõ 3(õsþóý�ðZõsï_þ
«1u_z	zO�Pa{kUaP\�qI`Ma{ir\�iIdnc_\_a{`b^²§1qI^�w�il\�z(^M��^M`bz?k²q9`Ma<t?qI�{�{��~
^M`�q9fM`baP\�v�§1a{`Mu `bu_z�`�qI¯��Pz�i9d#qI�{�h��il^b^Ma{¯_�{z�c_\�aP`b^ZÎ «1u_z
^Ma{Ô?zmi9d�`bu_a{^;`�q9¯_�{zmw�z?��z?\4w�^Õil\(`bu_zn\�c_kn¯�z?f;iIdhtKir\_^Mi9�
\4qI\�`;tK�{c_^M`bz?fM^Ã|SzlÎ v4Î����4~
	���~������~
���ù~�ÎPÎ{Î�}�c_^bzZw�a{\�`Mu�z
w�z?kma{^b�"�{�<qI¯��Pznc�\_a{`M^ZÎ�Ç(z�`bu_z?\ zO�Pa{kUaP\�qI`Mz�w�c_\_a{`M^��1dSirf
zKæ4qIkm���Pz ;
L?N�3<5©3684D�JML�+�8_3{J à þRÄ ��� +rEZL à þ�ð D98 � þRÄ
��dS`MzOf;`Mu_a{^;��fMi_tKz?^b^Z~R§�zn§�z?fMzU�PzÓdS`;§1a{`Mu(qIfbilc_\4w(�r±l±
iIdó`bu_z;irfMa{vla{\4q9�ù���Z±l±���c_\_a{`M^�Î
��ß��Òß ÅÃò4
Iï �,��õsþ��
«1u_z�a{\��lzO\"`bilfb�Ð§1qI^yfbzZtKilfKw�zZwÕ§1a{`Munq1^bc_^M��z?\4wCzZwnkUaØtÓfMiI�
�_u_il\�z�a{\;qI\©q9\_zZtbu_iraØt�tMu�qIkn¯�z?fZÎ�µ�ih�<qIfb��\_vlirvlf�q9�_uG§�q9^
c_^MzZwÒÎ1«1u_z;a{\_a{`Ma<q9�4a{\��lz?\�`bilfM��§1qI^1fbzZtKilfKw�zZw�a{\ÝqÕ^ba{\_vl�{z
w_q��"~9§1aP`bu#qrw_w�a{`Ma{ir\4qI��c_\_a{`b^R¯4zOaP\�v;fMzZtÓilf�wCzZwna{\mqj^Mc_¯�^MzK�
Ñlc�z?\�`;^Mz?^b^Ma{il\BÎm¨�il\4wCaP`ba{il\_^G§�z?fMzmt?q9fMzKdsc_�{�P��tKil\�`Mfbil�{�{zZw
`Minkma{\_a{kna{^Mz�kma{^bk²qI`Ktbun¯4z?`]§�z?z?\�`Mu_zG`]§�in^Mz?^b^Ma{il\_^�Î
«1u�z�^KqIkm���Pa{\_v�f�q9`Mz�iId	`bu_z�a{\��lz?\�`MirfM�Öa{^ �lÛIo_³�Ôl~
f�qI`bu_z?f;`bu4qI\�`Mu�znkmilfbz#tÓilkmkUil\�� �Io_³�Ôl~�`Mi�k�q�æ_a{kmap^bz
�4z?fKtKz?a{�lz�w	Ñrc4q9�Pa{`]�nqI\4wUa{\�`Mz?�{�{a{vla{¯_a{�{ap`]��Î
#���#������%( D�?KLON<Np3<8C=
x®aP`Ktbu;k²q9fMo�a{\_vR§1qI^ótOqIfMfba{zZw;irc_`óq9c_`Mirk²q9`Ma<t?qI�{�{�Rc_^ba{\_v
xRÜ��Ð¬jgÌË �OÍM~_q9\4w�qI\�a{\_a{`Ma<qI��q9c_`Mirk²qI`ba<t�^Mz?vrkmz?\�`�q9`Ma{il\
§�q9^Ðt?q9fMfMa{zZw�irc_`hc�^Ma{\_vm`bu_zn³1«hgÖ`bi"ir�{o"a{`�Îh�Rir`Mu��_a{`�tbu
k²qIfbo�^©qI\4w/^bz?vlkUz?\�`�qI`ba{il\(�<qI¯�z?�{^©§�z?fbz²u�qI\4w'tbu_zZtbolz�w
qI\4w�tKirfMfMz�tK`MzZwÒÎ
��ß0/Bß Ä �Iõsý45
«1u_z9�4fM^b`ha{\��lz?\�`MirfM�UiId®�r±l±´c_\_a{`M^1§1qI^1c�^MzZw�`bi©^b��\"`bu_zK�
^Ma{^Mz�^bilkUzm`MzO^M`mc�`M`MzOf�qI\�tKz?^ZÎ �1dS`bz?fn`Mu_a{^n`bfMa<qI�]~R§�z	w�zÓ�
tKa<w�zZw(`bi	qlw�w�dSc_fM`bu_z?fÕc_\_a{`M^�~ya{\4tK�{c4w�a{\_v�q�^bk²qI�{�y\�c_kn�
¯4z?f´iId1�liI§�z?���YtKir\_^Mir\4qI\�`Y�Ï�riI§�z?�yqI\4w�tKir\_^Mir\4qI\�`]�]�liI§�z?���
tKil\_^bil\4q9\�`1c_\_a{`M^�Î
��ß	�Òß�� õsþyý45Rõsþ�ü�ò�þ�ð�ï �Ií
Ç(z	qIfbfMa{�lzZw�qI`�q��4\�qI�Gc_\_a{`ma{\��lzO\"`bilfb�tÓil\_^baP^b`Ma{\_v'iId
qIfMirc_\4wU°l�l±Èc_\_a{`M^�iIdó�´`]���4z?^ ;Ba{\_a{`Ma<qI��w�z?kma{^b�"�{�<qI¯��Pzr~ ���
\4qI��w�z?kUaP^b���P�<q9¯_�{zl~��liI§�z?���Ï�riI§�z?�]~ItKir\_^Mir\4qI\�`]�MtKir\_^Mir\4qI\�`Z~
^Mc�Cnæ�~��riI§�z?���MtKil\�^Mil\�qI\�`]�]�liI§�z?�RqI\4w�tKir\_^Mir\4qI\�`]�]�liI§�z?���
tKil\_^bil\4q9\�`ZÎy«1u_zG\�c_kn¯�z?fRiIdyc_\_a{`M^�a{\m`bu_zh�<qI^b`�`]§�int?qI`Y�
z?vlirfMa{z?^ha{^1Ñrc_a{`MzG^Mk�qI�{�]Î

/Bß Â�ë! �ëGÆ;Ä à ã â À" �#�ã#Å à Ä;ê ú
ªCaP\�tKz	`bu_z(c_\_a{`U^MzZÑrc_z?\�tKz(dSirf�q(`�q9fMvrz?`��_u_il\�z?kmz�^MzK�
Ñrc_zO\4tKzna{^h\_ir`Gc_\_a<Ñrc_zl~�§�zÕknc_^b`Ðw�z<��\_z#q9\%$ 7<8_J]3<5 +�5'&
^bzZÑrc_z?\4tÓzhqI\4wG§1fba{`Mz�q9\©qI�{vlirfMa{`Mu�k `Mi2�4\4wGir\_zydSirf�z?�lz?fb�
��il^b^Ma{¯_�{zGa{\_�_c_`�Î
«1u_z 7<8�JÏ3<5 +�5 ^MzZÑrc_z?\�tKz	a{^nw�z<�4\�zZw NP7 6 D9N<N = ~Rq9\4w(a{\
`bz?fMkU^©i9dÐ`bu_z²tKir\�`MzKæ_`nzZÑrc_a{�lqI�{z?\�tKz��Pa{^b`M^ÕiIdh^Mz�tK`Ma{il\ Û�Î
É�ilfjzZqltbu��_u_ir\_z?kmz´aP\�`Mu_zÕ`�q9fMvlzO`hc_`b`Mz?fKqI\4tKzr~�`bu_z©c�\_a{`
a{^Õ^Mz?�{zZtÓ`MzZw'§1u�aØtbu'tKil\�`�q9a{\_^©a{`Õa{\�`Mu�z:6 NP7�EZLKEKJ tÓil\�`MzKæ_`
`bi(`Mu_z�`�qIfbvlz?`�tKil\�`bzKæ_`ZÎ�«1u_z	w�z �4\_a{`Ma{il\'i9d 6 NP7�EZLÓEKJ a{^
vra{�lz?\U¯"�mq´`Mfbz?z;^b`MfMc�tK`Mc_fbzZw�^bz?`hi9d�fMc_�{z?^1§1u_a<tbumc�^Mz;`bu_z
tÓil\�`MzKæ_`jzZÑrc_a{�lqI�{z?\4tKzG�{a{^M`b^1iIdó^bzZtK`baPir\	Û_Î
«1u_zÕfMc��PzO^;vla{�lzÕqn^�tÓilfMzU`MiUzZqltbu(c_\_a{`j¯4z?a{\_v�tKir\_^Ma<wr�
zOfMzZwnq9^®q�^Mirc_f�tKz�dsilfóq��4qIfb`Ma<tKc_�<q9f�`�q9fMvrz?`y�_u_il\�z?kmzl~Iq9\4w
`bu_znu_a{vlu�z?^M`;^KtKilfba{\_v�c_\_a{`;a{\�`Mu�znaP\��rz?\�`Milfb��a{^©tbu_il^bz?\�Î
«1u�zÝtbu_ira<tKz�iId;q�^KtKilfba{\_v(^M��^M`bz?k*kmz�qI\_^Õ`Mu4q9`mq�c�\_a{`
^bzZÑrc_z?\4tÓzma{^1dSirc_\4wUdsilf D98�= `KqIfbvlz?`G�_u_ir\_z?kUz;^MzZÑrc_zO\4tKz
.®ACD�JML  �LOH `Mu_zGa{\��lz?\�`MirfM�U^Ma{Ô?z)(IÎ
/Bß<Þ�ß Å � 5sò_ô
ª�tKilfbaP\�v�iIdhc_\�aP`b^GdSfbilk.`Mu_zUa{\"�rz?\�`MirfM��aP^Õw�il\_zn§1a{`bu�q
^bz?`niIdh`bfMz?zÓ�Ï^b`MfMc�tK`Mc_fbz�wfMc_�{z?^�Î(«1u_z?^bz²fbc_�{z?^Õ§�z?fbz�tKil\��
^b`Mfbc4tK`Mz�w'¯��	u4q9\4w�~Rq9\4w�`Mu_zU^�tKirfMz?^mq9^M^baPvr\_zZw%¯"�(z�qltbu
ir\_zÕ§�z?fbznu4qI\�w��_a<tbolzZw�`Mi�qltbu_a{z?�rz©`bu_znw�z?^Ma{fbzZw�fMz?^bc_�{`ZÎ
��il`bu;�{zKdS`yqI\4wjfMa{vru"`ytKil\�`bzKæ_`�a{^ótKir\_^Ma<w�zOfMzZw´¯��Ð`bu_zRfbc_�{z?^Z~
§1a{`bu vrfMzZq9`Mz?fUa{km��ilfM`KqI\4tÓz²qI`b`�qrtMu�zZw'`Mi(fba{vlu�`#tÓil\�`MzKæ_`
^ba{\4tKz©tKi�qIfb`Ma<tKc_�<qI`ba{il\ma{^1�<qIfbvlz?�{�n�_�<q9\_\_zZw�Ë{�Z�OÍMÎ
¨�ir\"`bzKæ_`�iId©`bu_z	`KqIfbvlz?`���u_il\_zOkmz�a{^�zKæ4qIkUaP\�zZw/c_�
`bi(`Mu_fbz?z��_u_il\�z?kmz?^Õ�{zKdS`mq9\4w/fMa{vlu�`ZÎ óæ�qrtK`m��u_il\_zO`Ma<t
k�qI`KtMu�z?^;¯�z?`]§�zOz?\ `Mu�zm`�q9fMvrz?`©^bzZÑrc_z?\4tÓz	qI\4w�`bu_zmc�\_a{`
c�\4w�z?f'tKil\_^ba<w�z?f�q9`Ma{il\Ö^KtKilfbz kmirfMz�u�aPvru_�{��`Mu4q9\÷tKil\��
`bzKæ_`Mc4q9�{�P��zZÑrc_a{�lq9�PzO\"`1k�qI`KtMu�z?^Z~�qI\4w�tÓil\�`MzKæ_`j�4ir^Ma{`Ma{il\�^
tÓ�Pir^Mz?f�`Mi´`Mu_zj`�qIfbvlz?`��_u_ir\_z?kUz�^KtKilfbzÐkUilfbz�u_a{vru_�{�;`Mu4q9\
ir\_z?^�dSc_fM`bu_z?fhq�§1q��"Î
�j^�§�z?�{�Ýq9^�c_^ba{\_v `bu_z�qI^b^Mc_kU�_`Ma{ir\ dsfMilk ^Mz�tK`Ma{il\
Û�Î{�lÎ{~�`Mu_z�fbc_�{z?^²q9fMz(w�z?^baPvr\_zZw'`bi��_fbzKdSz?f�a{\_a{`Ma<q9�hw�z?kma��
^b���P�<q9¯_�{z?^�a{\ c_`M`bz?f�q9\4tKzK�]a{\_a{`Ma<qI�(��il^baP`ba{il\_^�~�qI\4w �4\4q9�
wCz?kma��]^M���{�Øq9¯_�{z?^�ilf�^bc�Cnæ_z?^�a{\Gc_`b`Mz?fKqI\4tKzÓ� �4\�qI�_��il^baP`ba{il\_^�Î
/BßPéÒß ÆGï4þ�
9ý_ðZò�þyý_ð�õSï�þ
Ç�u_z?\�c_\_a{`M^GqIfMzntKir\4t?qI`bz?\4q9`MzZw�§1a{`Mu EO7YXKJ ÙKira{\_^ ÿ `Mu4q9`a{^�~l§1a{`Mu�aP\nqG�_u�il\_z ÿ qGtKc�`���ila{\�`yknc_^M`y¯�zÐw�z<��\_zZw�ÎRµ�iq9`M`bz?km�_`ja{^Ðk�qlw�zG`bi���\4w�qI\�il��`Ma{k²q9���4iraP\�`j¯4qI^bzZw�ir\
^b�4z�tK`MfKqI��ilfyir`Mu_z?f�kmzZq9^Mc_fbz?^Z~r^Mc4tbumq9^óa{\�Ë��OÍY~9k²qIa{\_�{�j¯4zK�
tOqIc_^bz©`bu_z©qltÓ`Mc4q9��^Ma{vr\4qI�B�_fMi_tKz?^b^Ma{\_v�|Ïx�ª�2+*��Ð}�a{^1u4qI\��
wC�Pz�wm¯���q;^bz?�4qIfKqI`bz;kmi_w�c_�{zÕË �OÍMÎ
«1u_z�§1a{`Mu_a{\��]�_u_ir\_zRtKil\�t?qI`bz?\4qI`ba{il\Õ�4iraP\�`b^óqIfbz�tbu_ir^Mz?\
ir\�qn�_u_ir\_z?kUzÐ¯��U�_u_il\�z?kmzG¯4q9^Ma{^Z~CdSilf1zKæ4q9km�_�{zl~ ��,��
§1a{�{�4q9�P§1q���^y¯4zyÙKila{\_zZwÕ�l±�-�a{\�`Mi;`bu_zh^bz?vlkUz?\�`ZÎy¨��{zZqIfb�P��~
`bu_z?fbz²a{^Õ^�tKir�4zUdSirf©a{kU�_fMiI�rz?kmz?\�`ju_z?fMzr~�zO�lz?\'§1a{`Mu_irc_`
qrt?tKz?^b^G`Mim`bu_z©qrtKilc_^b`Ma<tj^Ma{vl\�qI� ÿ zOaP`bu_z?fjil�_`baPkUa{^Ma{\_v;`bu_ztÓc_`]�]�4ira{\"`b^BdSilf�w�a�ø�z?fMzO\"`RtKir\�`MzKæ_`M^�~l��z?fBc_\_a{`Z~Iirf���z?f�c�\_a{`
��qIa{fZÎ

�Òß àZú/.  �ë ú ë â Ä�ÀGÄ à ã â
«1u�zm§�ilfMo�wCz?^�tKfba{¯4zZw/u_zOfMzUdSilfbkm^G�4q9fM`ÕiIdÐq�tKilkU�_�{z?`Mz
tÓil\4tKzO�_`]�]`Mi9�Ï^b�4z?z�tMu10Õ^M��\�`Mu_z?^ba{^Mz?fjdSirfh�RfbaP`ba{^Mu�y\_vr�Pa{^bu�Î
2�3)46587:9<;)=>;@?BAC=D4E=F9<GIHJ?1K<=>HJGL?15NMC=O=�PQHNR�3)K<=I5TSU=>7:=646VW3)AC5NMC=DR!=JX
Y 9ZM)3)[C?�9<G
R!HN4L\Q=>;@[)3!?]=�PQ?^9ZM`_�a�bdc�46e1=69<?L=646?]=IfdM)Sd5N4LR!HJ?B9<5TM�=DMUg

h iTjlk Sl5N4LR!HJ?



«1u�zmc_\_a{`;^bz?�{zZtK`baPir\ q9\4w��_fMir^Mi_w��(vrz?\_z?fKqI`Ma{ir\�kmi_wr�
c_�{z?^h§�z?fMzÕa{km�_�{z?knzO\"`bzZwna{\�qI\�qIf�tbu_a{`bzZtK`Mc�fMzÕ^Ma{kma{�<qIfR`bi
`Mu4q9`�a{\	Ë�ÛOÍM~��4q9fM`M�{�Õ¯4z�t?qIc_^bz;`Mu�zÐ^biIdS`]§1qIfbzha{km���PzOkmz?\�`�q��
`Ma{il\Gc_^bz?^1ËP�r�KÍMÎ�xyqIfb`M^BiId_`Mu_z�§�ilf�w´qlt?tKzO\"`yqI�{vlirfMa{`Mu�k q9fMz
`�qIorz?\�dSfbilk Ë �9ÍYÎÃ«1u_z²q9^M^Ma{vr\_kmz?\�`jiIdh�_a{`�tbu�qrt?tKz?\�`M^Õa{^
^Ma{kma{�<qIfy`MiÕ`Mu�qI`�aP\�Ë{�bÍD�rfMz�qI�{a{^�qI`ba{il\mi9d��_a{`�tbu²qrt?tKz?\�`b^hc_^Y�
aP\�vÐq J]3<N J fbz?�_fMzO^Mz?\�`�q9`Ma{il\na{^B`�qIorz?\´dSfMirk�§�irfMoG¯��;«Rq��"�{irf
ËP��±OÍMÎ
��kmilfbz�wCz?`�q9aP�{zZwUw�z?^KtKfMa{�_`baPir\mi9d�`Mu_z�dSc_�{�_^M��^b`Mz?k�tOqI\
¯4zGdsilc_\4wÃa{\WË��OÍMÎ

�Òß ÀÝÂyÂÒëÈÂyÂ ú ë â Ä
2h\��P� q9\ a{\�dSirfMk�qI�;qI^b^Mz?^b^MkmzO\"`(i9dÝÑrc4q9�Pa{`]� §1qI^���z?f]�
dSilfbkmzZw wCc_z(`Mi `ba{kmz	tKir\_^M`bf�q9aP\�`b^	qI\4w�`Mu�z�w�a'C²tKc_�{`]�
iId �4\�w�a{\_v�\4q9`Ma{�lz�^b�4zZq9olz?fb^�iIdny\_vl�{a{^Mu�aP\��Gz?fMk�qI\���Î
«1u_zm`bfMa<qI��a{\"�rz?\�`MirfM���_fMiI�rzZw(�rz?fM�(c_^bzKdSc_�1a{\�q9^M^MzO^M^Ma{\_v
`Mu_z�Ñlc�qI�{a{`]�²i9d�`bu_z ��fM^M`Ã|Ï�l±r±�c_\_a{`K}ha{\��lzO\"`bilfb�"~yqI\4w�a{`
§�q9^�dsilc_\4w´`Mu�qI`R`bu_zhqlw_wCaP`ba{il\;i9dÒq9\_il`bu_z?fh���l±jc_\_a{`M^ya{kn�
�_fMiI�rzZw�Ñlc�qI�{a{`]�n\_il`baØtÓzZqI¯_�{��Î
��ß<Þ�ß ÆGï 3(î �Iï 3(õ]ô?ò
�1\_�{a{olzmw�a{�_u�il\_zU^M��\�`Mu_z?^ba{^Z~�§1u_z?fbzÝq�tKilkU�_�{z?`MzUaP\��rz?\��
`Milfb�(a{^©\_z�tKz?^M^KqIfb�"~�q�\_ir\��]c_\_a�dSilfbk c_\�aP`Õa{\��lz?\�`MirfM�(qI���
�PiI§1^hqÃ`MfKqlw�z?i9ø�¯4zO`]§�z?zO\	^baPÔOz#q9\4w�Ñlc�qI�{a{`]�"Î��h\�aP\��rz?\��
`Milfb�n^Ma{Ô?z;fbzZw�c4tÓ`Ma{il\�\_ir`�ir\_�{�©^Kq��lz?^1^b`MilfKqIvrzÐ^b�4qltÓzÈq9\4w
�_fMi_tKz?^b^Ma{\_v�`Ma{kmzr~4¯�c_`;fMz�w�c4tKz?^Õ`Mu�z²qIkUilc_\�`1i9d�zKæ_��z?\��
^Ma{�lz;�<q9¯4z?�{�{a{\_vÕ§�irfMoma{\��lir�{�lzZwUa{\�vlz?\_zOf�qI`ba{\_v²qÕ\_zO§ a{\��
�lz?\�`MirfM��Î
��ßPéÒß  �õ 3(õSð�ý_ð�õSï�þóô
«1u_z1a{km�_�{z?knz?\�`KqI`Ma{ir\hu4qrw;^bz?�lz?fKqI�_�{a{kma{`KqI`Ma{ir\_^ZÎ�É�a{fb^M`M�{��~
`Mu_z©tÓil\�`MzKæ_`jzZÑrc_a{�lqI�{z?\4tKz´�Pa{^b`M^1§�z?fMz;c�^MzZwÝdSilf1¯�il`bu��PzÓdS`
qI\4w´fMa{vlu�`BzKøùz�tK`M^�ÎR«1u_a{^�kUz?`Mu�iCw´qI^M^bc_kmzO^�`Mu�z�vrfMil^b^y�4i9�
^Ma{`Ma{il\ÕiIdóq9fM`baØtÓc_�<qI`MirfM^ya{^R`Mu�z1k²q?ÙKirfBdÏqltK`bilf�~If�q9`Mu_z?f�`Mu�qI\
`Mu_z?a{fhw���\4q9kma<t�¯�z?u4q���a{ilc_f�~4qI\�wmw�i�z?^j§�irfMonfMz�qI^Mir\4qI¯��P�
§�z?�{�]Î	³�iI§�zO�lz?f�~y`Mu_z�qI^b^Mc_kU�_`Ma{ir\	a{^ntK�{zZqIfb�P��\_ir`©`bfMc_zl~
�4qIfb`Ma<tKc_�<qIfb�{�ndSirfÐw�a{�_u�`Mu�il\_vr^Z~4q9\4w�^bilkmzGa{km��fMiI�lzOkmz?\�`
tKilc_�<w�¯4znzÓæC��zZtK`bzZw%dSfMirk c_^Ma{\_v�^bz?�4qIfKqI`bzm�{a{^M`M^jdSirfG�PzÓdS`
qI\4wUfMa{vru"`�Î
ªCzZtKil\�w��{�"~�\_iU^M��zZtKa<qI�Bc_\_a{`M^GtKil\�`KqIa{\_a{\_vÕ^Ma{�{z?\4tKz;§�z?fbz
c_^MzZwÒÎy«1u_a{^�§�q9^óqI�{�{z?��a<qI`bzZwj¯"�G`bu_zRc_^bz�i9dCfbc_�{z?^�`bih�_fbzKdSz?f
aP\�aP`ba<qI�ÐwCz?kma��]^M���{�Øq9¯_�{z?^ÕaP\�c_`b`Mz?fKqI\4tKzÓ�Ïa{\_a{`Ma<q9�Ð��il^ba{`Ma{il\_^�~
qI\4w��4\4qI��w�z?kUa��Ï^b�"�{�<qI¯��PzO^�ilf�^Mc CnæCzO^�a{\nc_`b`Mz?fKqI\4tKzÓ� �4\�qI�
�4ir^Ma{`Ma{il\�^ZÎ
«1u�aPfKw��{�"~�`bu_z©c�^MzniId �_æ_zZw�§1a{`Mu_a{\��]�_u_ir\_z#tÓc_`]�]�4ira{\"`b^
§�q9^�^Mc�¯4ir�_`Ma{k²q9�]~#q9\4wÖ`bu_z?fMz�a{^ tKir\_^Ma<w�zOf�qI¯��Pz�^�tÓil��z
dSilfGa{km�_fbiI�lz?knzO\"`1`bu_fMirc_vlu�z?a{`Mu�z?fG`Mu_znc_^bz©i9d�tÓil\�`MzKæ_`Y�
^Mz?\_^ba{`Ma{�lzmtKc�`]�]�4iraP\�`b^Z~�irfÐ¯���fMzÓdSz?fMzO\4tKzm`bi�`Mu_zmqrtKilc_^b`Ma<t
^Ma{vl\4q9�]Î
ÉBa{\4q9�P�{��~?`bu_zhkUz?`Mu_i_wÈdSilfyz?�{a{kma{\4q9`Ma{\_v1c_\�aP`b^BdSfMirk `Mu�z
`�qI¯��PzO^�iId_qI�{�I��il^M^ba{¯_�{zRc_\_a{`M^�§1qI^�d]qIa{fM�{�1`Ma{kUzK�YtÓil\_^bc_kma{\_v�~
¯_c_`1a{^1il\_�{�nfbzZÑrc_a{fMzZw�ir\4tKzG��z?fh�<qI\�vlc4q9vlzlÎ

� ß ÆÕã â Æ  �å�Â à ã â
Ç(zóu�q��lzR^bu_iI§1\;`Mu�qI`�`bu_zRc_^bz�i9d_\_il\��]c_\_a�dSirfMk c�\_a{`M^ótOqI\
iI�lz?fKtKilkUz1^MilkUz1iId�`bu_zh�_fbil¯_�{z?kU^yiIdów�a{�_u_ir\_zh^b��\"`bu_z?^baP^
§1aP`bu_ilc�`n`Mu_z�a{\"�rz?\�`MirfM��^ba{Ô?z�¯�zZtKilkUa{\_v(a{km�_fKqltK`baØtOqI�{�{�
�Øq9fMvrzlÎ'� kmz?`bu_i_w(i9dÐfMz�w�c4tKa{\_v(`bu_z�\�c_kn¯�z?f©i9dÐc_\�aP`b^
aP\�`Mu�znaP\��rz?\�`Milfb�"~BqI\4w(q9\Wq9�PvrilfbaP`bu_kÌdSirfÈwCz?`Mz?fbkma{\_a{\_v
`Mu_zUc_\_a{`©^bzZÑrc_z?\4tÓzmdsilfnqI\�qIfb¯_a{`MfKqIfM�(`KqIfbvlz?`Õ�_u_ir\_z?kmz
^MzZÑrc_z?\�tKz©u�q��lzG¯4zOz?\	w�z?^KtKfMa{¯�zZw�Î

ÀUÆ�� â ã��  �ëjä #�ë ú ë â ÄÕÂ
���	��
�����	�������������	��������
������! "���$#%��&'����('��)� "�*�+�-,/.�0�&1(�2

â ãnÄ;ëGÂ
�3��(0���.�(1��������
�4!�50�����- %�/��0������-�/,6��������&�(�&���,�(7�-��(8�9.:��05�5;
�	<���(� "����#=����(>�	����������2�?@(1��</#A�:<*05�B��(�)��������!�-��(>��.:�905�C�	<���(D�	�
E-FGF'H�I J�J-K@K�KML N�O�P9QRLTS�U:Q VXW�YZL N�[-J-\-[�]"Y�^!_/Y:Qa` J>2

ÅUë � ëhÅUë â Æ;ëGÂ
b�c'd�e �C�	�gfh�C�	&i�7�-�/,j���	���$����
�������2 e ���G0�k���0��/k�0����������	�G0��:�

('��(1#A(������D�	��,7)/���:����,*0�&l)/���i�	�G0���k� "���%m��/k-�50����n��)o(�(�&i�
��
�������(��G0��> "����#p��0�k��8��(�.�('���50���k���0����G0�&0��/)��/��2DqG�nr$sXt-u	v
w�xzy�{zr}| ~��o4/�����:�����	#���4z�:�-)o�-��4 c-���-� 2

b �9d�e �C�	�nfh�C�-&'�j�	��,n���	���!����
�������2��!� e ���=������(���(��G0�&
��)o(�(�&i����
������/(1�G0�����
�����(�#2�qG�r+sGt-u-v�x$�@{�w'�A�!~��o4:��
�;
�:���/4��:�	)��	��4 c-�:�	� 2

b �9d�e �50����i�90����$�:�/��0�(g�	��,�����(�)��/(��6qG�i�-��,�2���)��G0�#����>&��:�*;
)��50��/k��	 6,�0�)/������(���2 qG���:�	���z2���2l.��-�����	����(���4
�@0�&i�o�-��,���2l��)/���Z�	��47�-�:��(�)/���z2D�3�50�.�(:47�-�/,p�-���50C�
�$0�����&'��<o(1��k/4>(�,�0���������4�r+sGti��sG�� i �¡R¢�y�£��'�iui¤¥y�¦:¢o§�¤o�9 1¡a i4
)��	k:(�� ������¨��:©	� 2B��)��G0��/k:(��>?@(1�G�C�	k/4�ª3(�«��������o4 c-�:��¬ 2

b �	d �-���50C��$0�����&'��<o(1��k/2�!�G0��/kl,*0���&1��������(®&1������(����>���lk���0�,/(
)�0���&'�¯�	&�&�(1���°,/(1&'0��G0������°0��p��
������/(1�G0�&}��)o(�(1&'��2 qG�
�±2�f+�905�5��
��-�/,���2�f@(����	0���4�(�,*0����:����4!²�³�´ µ*¡C¢���¶�³�u'¤o¡C¢o�� '4
)��	k:(�� ��¬�·�¨��:·�¬ 2Bª!��������;¸�3�	�5�C�-�/,�4 c-���:� 2

b ¹9d ��0�#A���g�30���k/2%º�0����9����(�)������� "�:�3?�(���<�#A��<�05� c ��(i05��)/���-;
»�(1��� � 2 � 2A��(1&'���*0�&9�9�!��(�)�������4Bq��>�z4�!�*0�.:(����G0��-¼�	�Df@�:�/��4
��&����:<o(�� c-�:��¬ 2$?�(���</#D��<�05�5;��$(�)������ c-�:¹ 2

b ¬9d ����(' X�-�A�(�����(1��2�m���«$('0���(�����(!qG�� "�:��#��	�G0��:�/(��%0����*)��i�	&i��;
��
�������(���(���
�����(�#D(���2½��(1&'���*0�&9�9�g�$(�)o�:���¾?�(���</#D��<�05�5;
�(�#D� c�c9� 4�¿Mº���q!�>�90���(1���G�C�	����(�����4À��(�)/��(1#±<o(1� c-�:��¬ 2

b ·9d !�*0�.o2��	 +¿3��(1��,/(���2!Áo('0�����
���4 c-�:��¬ 2
b Â9d �!����#��-�$�z�:����('��(�4�º������G0C�-���±¼�- "(���4Z�	��,��Ã�-�5 "k��-�/kD�3(�����2

e #±0�Ä�(�,A0���.:(���������
A��������&�������(@ "�:����(���#��	�D&�����&-�	��(1�o��;
�G0�.:(���
�������(��G0���2zqX��:�	�l�z2Z��2�.:�	���/�-����(���4��@0�&i�o�-��,��2
��)/���Z�	��4$�-�:��(�)��n�z2B�3�50�.�(�4+�	��,¾�-���50C���Å0�����&i��<o(���k�4@(1,*;
0����:����4@r+sGti��sG�� i %¡R¢Ãy�£��i�'ui¤y�¦�¢�§a¤o�� 1¡a i4/)��	k:(�� ��©:�9¨*����· 2
��)/�G0���k�(1�>?@(��G�C�-k/4�ª3(�«��@�:���o4 c-���:¬ 2 e �����l��.���05�C�	<���(l�	�
?�(���<�#A��<�05�5;¸�Å(1)o����� c1��� 2

b �9d�e �/��kZ�	�%�@0��/��&i��('0�,�2 e ������#��-�G0���&'��(lf@(����G0�#A#%�/��k�.��:�
�z(��G0���,�(���#��	���:(��°#±0��l,/(1#Æ(�#��	����; e ��k:���G0�����#±����2�qG�
Ç�t�si§R �ui¤osi¡R§"§"�7È��-s�É!µ*Ê� 1§Ë¡ µZÌ�Í+ÉA��ÉÏÎ ~�Ð�4Ñ)o�-k�(�� c9©	�ZÂ9¨
c9©�¹*c 4�º/�i�-�/�� Ò�/����4 c-���:� 2

bac9©9d ���-�*�+����
������D�	��, e �C�-�nfh�C�	&i�o2l��
������/(��G0�Ói0��/kn&��:��.�(��G;
�i�-�G0������9��0����������	�G0����7 "���:#����50���k���0����G0�&-�9���C
7�G0�&'��0���)/����2
qX�r$sXt-u	v�Ô@yÀx�É¯Õlt�sXµ� �¤ot'£lt�¢�y�£��'�iui¤±y�¦�¢o§�¤o�� 1¡a '49��	;
���-«3�o4�ª�2 �±2�4 c-�:�	� 2�m��/� e 2

bac:c'd ���-�*�+����
�������4���0�#A���6�30���k/4+�	��, e �C�	�nfh�C�-&'�o2��!�*�M�
��)o(�(�&i���3���-����4 c-���:¬�Ö:· 2×(�#��905�6Ø'Ù�Ú	Û�Ü�Ý�Þ6ß/à�á�â	ã�ä�Þ
Ú�å�æ�ç9è�é�ß�Ý�ê�ëGì�í�ëGÚ�éBëËÛ�ä/2

bac9�9d ��2o�g�	��������(���2!?�(���<�#A�:<*05��;+�!�i�	���G�C�	�G0����8�	 +º��-&�(';X�!�	;
º��-&�(%¿Å0C������k���2+qG�8r$sXt	u-v�Ô$Ê�sGt� "£��'�iui¤®~�Ð�4�)��	k:(�� �:�9¨*��Â 4
c9����� 2

bac9�9d ¿>2$�>2��¾���9��(���2î�Å�Z�	���G0�&����C�	�G0��:��0��A�C�	��k:('��
¾)��C�	���/(1,�2
ï�t�Ê�s'¢�³�´�t�ð�r�¤ot�¢��	§"¡Ru� i4 c9Â � �9¨*��¹ 4 c-�:��© 2


