
���������
	��
������������ ���
��������������������! ��#"!$%���	� ��'&(���������)$*�������� �	��������(�!�+��,
	�,!�- -�-�*./	����! -�-��0
&1�'�
,�.2���1�435�- -����6$%7���	�89���
	� -��:	��������<;<����1�!&

=�>�?*@)AB>�@)C!D1@)ABEF?�GIHJGIK6CFLIMFNBO+P1@RQ�GSEFTD
EFK6U�@)K�CBEFAFLWV�NYXZO�[]\�^_K�A�`REFQbadc)ABC�HeULgf�Nh@RQ�>iD
GSjkABc�>klic)GSC�EJm)EF?�LIMFnpoeNqgr�sBt!uwv�x*y�z|{
uF}�z~-�d����uF{
�W�ez�y����Ru�����}��S~*}]���-�Yywx*ue����})�ez��Sz��)z|u9~-�]�Ru�����}�~��g~��Z�h��x*� �ex1�*�)�*�*���+�-�ey�x*ue�
qg�|s t!uwv�x*yBz�{
uJ}�z~-�d����uF{1�W�Yz�yB�F�h��}��S�FuFy��Y�Sz��!~-�d�x��g� �e~*y�}��Sx��+��~����!}*�*ue�gue�B�+�*�*�*�*�� ¢¡*�*��£����+¤)�
q¦¥|sB§¨x*�B��©�uFywuF�S���dª���F�e�p«����}��S�FuJy-�Y�Sz¬x*z6®!x*�g�euFy-�B�gx*�)z�uJy�}R��th ¢£)¯�£*���1®�x*�W�YuJy-���gx*�Rz�uFyB})��°�uFy�{1x*}��

q¦±�s!²��I}�uFyB�Fx5�uF}�z�uFy��Y~*y�³!~*}) w�g�S}�u�x*y�ª����J�Y�S�e�9~-�d�~*{´v��gu�µd¤��J�Yz�uF{¶���·�Ru��B��}��S~*}¸��Iz|�F��!x*� �Yx1�*�)�*�*�����-�Yywx*ue�

¹�º�»i¼�½p¾g¿-»BÀ-Á�Â�½gÃÄ�ÅJÆ¨ÃJ¾p½IÇeÃ�¿w½IÅJÆÉÈ�»e¿wº�Å*Ê�½gË¸Ì�Ë-»eÊ�¿-ÅbÍRÆ�ÊÎ¿wº�»
Ï)À�Å�Ã�ÊkÃJÆ�Êk»eÐ�»BÆkÅFÐ»BÀ-¾gÃJÑ)ÑR½pÆ�Ä�À�»eË-ÅJÆ�ÃJÆ�Òe»eË
ÅJÓ·Ã�ÔeÂÎÕhÃÖ1½p¾g¿-ÅJÆ)½gÃJÆ
Ì�Ë-»eÊiÏ�»BÓ�ÅFÀ�»�ÃËdÃ�¿-»eË-¿
ÖdÅ*Ê)»B¾�Ó�ÅFÀ1Æ�»e×ØÀ�»YË-ÅJÆ�ÃJÆ�Òe»�¿wº�»YÅJÀ-½g»eËdÃFÆ�Ê
ÒeÅÖ1ÑRÌ�¿-Ã�¿w½gÅFÆ�ÃF¾!Öd»Y¿wº�Å*Ê)ËeÙbÚ�¿¶½gË1ÓÛÅJÌ)Æ�Êb¿wº�Ã�¿d¿wº�»dÌ�Ë-»ÜÅJÓ9Ë-»eÐ�»�À�ÃJ¾
ÒeÅÖ1ÑR¾g»YÝ�ÁwË-ÒYÃJ¾g»eÊiÒ�À�Å�Ë-ËwÁ�ÒeÅJÀ-À�»�¾gÃ�¿w½gÅJÆkÑ)À�ÅJÏ�ÃJÏ)½p¾p½S¿�Þ¸ÃÖ1ÑR¾p½g¿wÌ�Ê)»eËhÓSÀ�Å�Ö
Ëwº�ÅJÀ�¿�¿w½gÖd»hÑ)À�ÅJÑ�Ã�ÄÃ�¿w½gÅFÆk»BÆ�ÃFÏR¾g»YËh¿wº�»hÒeÃF¾gÒBÌR¾gÃ¿w½gÅJÆßÅJÓ+ÏRÀ�ÅÃ�Ê5ÅFÐ»BÀ-Á
¾gÃJÑ)Ñ)½pÆ�Ä�À�»eË-ÅJÆ�ÃJÆ�Òe»eËeà�×´º)½gÒ-ºiÒeÃFÆ¸Æ�Å�¿hÏ¨»1À�»eË-ÅJ¾gÐ»eÊ¸ÓSÀ�ÅÖá¿wº�»dÃÖ1Á
Ñ)¾p½g¿wÌ�Ê)»!ÅJÓ�Ã9Ëw½pÆ�ÄF¾g»!ÒeÅ�Ö
ÑR¾g»eÝ�Á�Ë-ÒeÃF¾g»eÊ5ÃFÌ�¿-Å*ÒYÅJÀ-À�»B¾gÃ¿w½gÅJÆ�ÒYÃJ¾gÒBÌ)¾gÃ�¿w½gÅFÆÙ

â�GITSãBEFA-ä�P1GI@R`)cRQ�@)TSGSåF@)ãBGSc*Qçæh@)C(ABEFHFEFQ�ã�TSmèGSQ�ã�A�c�>�K6HFEF>èé�m
D
EJK�U�@)K6C�EFAiêSëeì�@)Q�>íD1EFK�U�@RK�C�EJAÜ@RQ�>ïîí@RTST�êpð%ì´@RC]@i`)EFQ6EFA�@RT
jkEJã�U�c�>dã�c1EFñ�ã�A�@RHFã�ò�ABEFó�K�EFQ�HJGIEJC
ô�õ�c)TSEFCeö�ò�ABc)j÷@
`RGS?)EFQ]CBGS`)Q�@RT�\
ø!U�E�@Rõ�õ�A�cR@)HeUíU�@RC]é+EJEFQùEFñ�ãBEFQ�C�GS?REFTSmíK�C�EF>íãBcbEFñ�ã�AB@)HFã�ò�ABEeä
ó�K�EFQ�HJGIEJCú@RQ�>bõ�c)TSEFC1GIQié�c)ãBUbó�K�@)Q�ã�K6j(>�m�Q�@)j¸GIHJC9@RQ�>b`)EJQ�ä
EFAB@)THFcRQ�ãBEFñ�ã�CJO�é�m5C�EJ?)EFAB@)T'`RA�cRK�õ�C
êpû�ü�ý%ì-\·þ-Q¸ã�U�GSCh@)A�ãBGSHFTSE*O�cRK�A
`)cR@)TGSC
ãBc�GSQ�?REFC�ãBGS`)@)ãBEdã�U�E]õ�EFA�ò�c)ABjk@)Q6HFE]c*ò�ãBU�E]jkEJã�U�c�>�òwc)A
@dC�ãBA�GSHFãh`)EFQ�EJA�GSH!ã�EFCBã-ä-jkc�>�EFT6c*òQ�EFæ�@)õ�õ6A�c)@RHeU�EFC�ò�cRA�EFñ�ã�A�@RHFã-ä
GSQ�`
ABEFC�cRQ�@)Q6HFE!õ+cRTSEFCF\�îÎU�GSTSE�@
`REFQ�EFAB@)T�ÿ�TIãBEFA�HF@)Q5é�E9K�CBEF>O�GSQ
ã�U6GIC�>�EFA�GS?*@Rã�GSc)Q æ9E5òwc)TSTSc*æÉli@)Q�>6EFTSC�U�ã�@Rj/@)Q6>íø·@*m�TSc)A1æ!U�c
A�EJHFEFQ�ã�TSmíK�CBEF>í?)EFABmïCBK�HFHFEJC�C-òwK�TSTImíãBU�E�C�GSj¸õ�TSE]é+c*ñ ÿ+TSã�EFAkêpû%ì¢\
â�GSA�C�ãJO+ãBU�EdjkEFãBU�c�>kGSC!é�A�GSE � mkA�EJ?�GSEFæhEF>\
â�cRA@!`)GS?)EJQ][
@RjkGSTSã�c)Q6GI@*Q#OYcRQ�E�æ!GSC�U�EJC·ãBc!c)é�ãB@)GSQdã�U�EhC�õ�EFHeä

ã�ABK�j GSQíã�U�E¸EFQ�EFAB`)míGSQ�ã�EFAB?*@)TwO������	��
��
��������Z\ùô�ø!U�GSC
EFQ�EJA�`)míAB@)Q�`RE�HF@)Q�é+E¸j�K�HeUïCBjk@RTITSEFA1ã�U�@RQùãBU�E�ã�cRã�@)ThC�õ�EFHeä
ã�ABK�j÷c*ò�ã�U�Eh[
@RjkGSTSã�c)Q6GI@RQ��F@
õ�c*æhEFA�c*ò+ãBU�E9j¸EFã�U6c�>�GIC�ã�U�@Rã'GSã
HF@RQ]é+Eh@)õ6õ�TSGIEJ>O*æ!GIãBU]?)EJA�m]CBjk@)TST*c*?REFA�U�EJ@)>O)ãBc
j¸@)Q�m!EFQ�EFAB`)m
A�@RQ�`)EJCFO�@)C�EFñ�õ�TS@)GSQ�EF>5é+EJTIc*æd\gö��EFã�K�C�ÿ�A�C�ã�HYU6c�cRC�E1@)Q�GSQ�GSã�GS@)T
C�ãB@)ãBE*O�� ���ô��)ö���O+æ!U�GSHeUiGSC!A�@)Q6>�c)j¸TIm5õ�c)õ�K�TS@Rã�EF>ic*?)EJA!ã�U�E]EJQ�ä
ã�GSABEÜ@*?*@RGITS@Ré�TSEúõ6U�@)CBEÜCBõ�@)HFE�cZò9ã�U6EÜ[1@)jkGSTSã�cRQ�GS@)Q\1ø!U�EFQ æ9E
HF@RTIHJK�TS@)ã�E � ����ô"!Yö��$# EJñ�õ�ô&%('*)$!�+-,. ö/� ���ô��)ö0��é�mù@RQ�m�õ�A�E�ò�EFA-ä
@)é6TIE5õ�ABc)õ�@R`)@)ãBGSc)Qbj¸EFã�U�c�> K�õ ã�ciã�GSjkE1!1#32d\54¶ò�HJc)K�ABC�E*O
ò�cRA
TSc)Q�`�EJQ�c)K�`RUbõ�ABc)õ�@R`)@)ãBGSc)Q�C1æ!U�EFQ�2÷GSC
TS@RA�`)EJA
ã�U6@)Q ã�U�E
GSQ�?)EFABC�Ehc*ò�ã�U�EhC�j¸@)TSTSEFC�ãEJQ�EFA�`Rm]>�G76EFA�EFQ6HFE!é+EJã-æ9EFEJQ�@)>/8e@RHFEFQ�ã
EFGS`)EJQ�?*@RTSK�EFC�cZò9)íO�ãBU�E
CBõ+EJHFã�ABK�j HF@RQké�E
A�EJC�c)TS?REF>ké�m5HF@)ABA�mRä
GSQ�`�c)K6ã
@ßâ6c)K6A�GSEFA
ãBA�@RQ�C-ò�cRA�j(cZò9ã�U�E�@)K�ãBc�HJc)A�ABEFTS@)ãBGIcRQiò�K�Q6Heä
ã�GScRQ;: � ô"!Yö5#=<&� � ô>�Rö/� � � ô"!Yö0�e\Îø!U�EJA�Eb@RA�E*O!U�c*æhEF?)EJAFO!jk@RQ�m
jkcRã�GS?*@)ãBGSc)Q�C1ã�cb@*?Rc)GS>íC�K�HeU�TIcRQ�`bãBGIj¸EÜõ6A�c)õ6@)`)@Rã�GSc)Q6CF\ â6c)A
EFñ�@)j¸õ�TSE@?kâ�cRAÜj�K6TIãBG�>�GSjkEJQ�C�GSc)Q6@)T�C�m�C�ãBEFjkC�ãBU�EkTScRQ�`bã�GSj¸E
õ�ABc)õ�@R`)@)ãBGSc)Q]GSC�ã�c�cdEFñ�õ+EJQ�C�GS?)EZ\9ø!U�EFABE!@)ABE!@)TSC�c1õ�A�cRõ�@)`R@)ã�GScRQ

A0B ¾pÓSÀ�»eÊDC#ÙFE%¾gÅÃJÆk¼�»�¾p¾gÅJ×!àÔ�GHGHIFÁ�ÔJGHG/K

j¸EFã�U6c�>6C9æ!U�GSHeUk@RA�EdEJLkHFGSEFQ�ã!cRQ�TSm5ò�c)AhC�U�cRA�ã1ã�GSjkE!õ�ABc)õ�@R`)@Zä
ãBGSc)Q�CJ\�licRA�EFc*?REFAFO�é�A�cR@)>iA�EFCBc)Q�@RQ�HFEFCJO'æ!U�GSHeUi@)A�Ed@RC�C�c�HFGS@Rã�EF>
æ!GSãBUkTS@)AB`)E
GSj¸@)`)GSQ�@RA�mdõ�@RA�ã�C!cZò'ã�U�EdHFcRjkõ�TSEFñ5EFGS`)EJQ�?*@RTSK�EFChc*ò
ãBU�E![
@RjkGSTSã�cRQ�GS@)QOFU�@*?RE!Q�cdHFc)Q�ãBA�GSé�K�ãBGIcRQÜãBc]ã�U6E!õ�A�cRõ�@)`R@)ã�EJ>
æh@*?)E¸õ�@)HJMREFãÜæ!U6EFQN!5O ûQPR,. +Zþ-j4ô>�1SUT&V�ö]æ!U6EFA�EWP GSC5ã�U�E
Q�K�j�é�EFAhc*ò�>�GS`)GSã�C!cZò·jk@RHeU�GSQ�E!@)HFHJK�A�@RHFm)\
þwò'æ9E1HF@)TSHFK6TI@Rã�E!ãBU�Eúâ6c)K�ABGSEFA�ã�AB@)Q�C�ò�c)ABj�c*ò9:X�ô"!Yö´ò�A�cRjY!Z#�¸ãBc[2á@)Q�>íãBU�E�ã�GSj¸E]GSQ�ãBEFA�?*@RT�GICdãBc�ciCBU�c)ABã]ã�cbABEFC�cRTS?)E5ã�U�E

CBõ+EJHFã�ABK�jbO�æ9E]æ!GSTSTQ�cRã!`)EFã!ãBU�E]EFGS`)EJQ�ò�K�Q�HJã�GSc)Q�C1é�K�ã!æhE]HF@RQ
HJc)Q�CBã�A�K6HFã�@)Q�EJ6�EJHFã�GS?)EiCBjk@)TST�é�@RC�GSCÜCBEFãF\ �EFã5K�C�ÿ+TSã�EFA5c)K�ã
òwA�c)j\���ô"!YöhãBU�E],.F^ HFcRjkõ�c)Q�EFQ�ãBC!@)ãhC�EF?REFA�@RT'òwA�EFó�K�EFQ6HFGSEFC ^ ?
� _�`9�a# ë2 bdcegf !¨EJñ�õ�ô>hi' ^ !Yö�EJñ�õ�ô&%('*)$!�+-,. ö/� � � ô��)ö0�kj ô�ëö

îíEùHF@RQ÷K�C�E�ãBU�El� _�`m��@)C�@4é�@RC�GSCbCBEFãíã�cÎ>6GI@R`)cRQ�@)TSGSåFE
ãBU�E][1@)jkGSTSã�cRQ�GS@)Q�GSQbãBU�E]>�EFCBGSA�EF>íAB@)Q�`REkêpð�ì&�+U�EJA�E5æ9Edòwc)TSTSc*æ
êpû%ì9@)Q�>�>�GS@)`Rc)Q�@RTIGSåFE5GSQ�C�ãBEF@)>�ã�U�E¸ã�GSjkE5EF?Rc)TSK�ã�GScRQïcRõ+EFAB@)ãBc)An ô>o�öp#÷EFñ�õ'ôq%('U)Wor+-,. ö!@)ã1ã�GSjkE�!s#to�\
ø!U�E]EFGS`REFQ�?*@)TSK�EFC1c*òn ô>o�ö#@)A�Epu;#ØEFñ�õ'ôq%�'��vow+F,. ö�O)æ!U�EFABE(�Î@RA�Ehã�U�EhEFñ�@)HJã·EJGI`REFQ�ä
?*@RTSK�EFC�cZò�ãBU�E
CBã�K�>�GSEF>¸[
@RjkGSTSã�c)Q6GI@RQ�ô�D
cRã�E1ã�U�@Rã�ò�A�cRj3uùc)Q6E
`REFã�C1c)Q�TSm�ãBU�EdEFGS`)EFQ�?*@)TSK�EJC(�Éj¸c�>�K�TScÜðyx�+6ô&,. o�öe\�ø!U6EFA�Eeòwc)A�EZOo GIC�ãB@yM)EJQ]@)C�@
CBU�c)ABã�ã�GSj¸E·GSQ�ã�EJA�?*@)Tw\'ø!U6E9CBã�@)é6GITSGSã-m
cZò+ã�U6E!A�Eeä
CBK�TSã�C�GICHeU�EJH�MREF>5é�m1?*@)ABm�GSQ�`�o]#{z f !|�|zD#áë@}Fð-}Fû�\göhø!U�E�ãBGSjkE
EJ?)c)TSK�ãBGSc)Q jk@)ãBA�GSñbEFTSEFj¸EFQ�ã]GSC~n ô ^�� } ^ öv#<&_�`��J� n�ô>o�öH� _�`��e\
þ-ã�C�U�cRK�TS>íé+E�Q�cRã�EF>�êpð�ì9ãBU�@)ã]GSQ ã�U�E$�Wé�A�@r�'æ9E�>6c��w�y�dãB@yMRE
ãBU�E�HFcRjkõ�TSEFñ¸HFc)Q/8�K�`)@Rã�E�@)CdK�CBK�@)T1ê �%ì-\]ø!U�EÜj¸c)ãBGI?*@Rã�GSc)Q ò�c)A
GSã�æ!GSTST�é+E!HJTI@RA�GWÿ+EF>�TS@Rã�EFAJ\a�hmÜGSQ�CBEFA�ãBGSQ�`]ã�U6E!>�Eeÿ+Q�GSãBGIcRQ�C�� _�`m�
@RQ�>�n�ô�o�ö]GSQ�ã�c�ã�U�E¸ã�GSjkE5EF?)cRTSK�ã�GSc)Q jk@Rã�ABGIñ�EFTSEFjkEFQ�ãBCFO�c)Q6E
GSj¸jkEF>�GS@*ãBEFTSm]c)é�ãB@)GSQ�C

n�ô ^�� } ^ ö�# ë2 b�ce f ! � E/�k� ` �7�>���
ë2 b�ce�f !�E �k� ` � <����ô��)ö/��E@� ��� L � � � � ��� NU�J�� � ���ô>�Rö��# ë2 b�ce f ! � E �k� ` � � � ë2 bdce f !�E �k� ` � :X�*ô"!9hd! � h o�ö# ë
ð@2(� b � ce f ! � :�ô�! � h�o�ö b ���� f ! � E � L `F� � � � `�  �   N ô�ð)ö

æ!GSãBU]!�¡�# !�¢£! � O ^ ¡W#áô ^ ¢ ^�� ö0+)ð�@)Q�>$¤t#¥2W%¦� 2W%$! � �p\§ C¸c)Q�EbHJ@)QÎCBEFEbòwA�c)j =�ó�\úôwð)ö�O
ã�U�E ð)P/â6c)K6A�GSEFAkãBA�@RQ�C-ä
òwc)A�j GSC!A�EF>6K�HFEF>íãBc�@ïëPáâ�cRK�A�GSEFA!ãBA�@RQ�C-ò�cRA�j(@RQ�>iã�U�E]ãBGSjkE
EJ?)c)TSK�ãBGSc)Qkj¸@)ãBA�GSñÜEJTIEJjkEFQ�ã�C!@RA�Ed`)GS?REFQké�mn ô ^ � } ^ ö�#

ë



ë2 � ^ � b � ce f ! � C�GSQ'ô ^ � ¤iô�! � öBö�E � `F� � � : � ô�! � h;o6ökj ôwû)ö

â6c)A ^�� # ^ Odã�U�E ã�EFABj CBGIQ�ô ^ � ¤iô"! � ö�ö0+ ^ � GIQØã�U�E @)é�c*?)E
EFñ�õ�ABEFC�CBGIcRQ4CBU�c)K6TI>Øé+E A�EFõ6TI@RHFEF>�é�m¨¤iô�! � öe\�ø!U�Eïc*?REFA�TS@Rõ
jk@Rã�ABGIñiEFTSEFj¸EFQ�ã�CJOa©hô ^�� } ^ öi#\<&_�` � � _�`9�eO�@)ABE�GIj¸j�EF>�GS@)ãBEFTSm
c)é6ã�@)GSQ�EJ>ßé�m�GSQ�CBEFA�ãBGIQ6`5o]#ª��GSQ ôwû)ö�\
þ-ã!GSC
HFTSEF@RA
ã�U6@)ã
GWò�æ9E]æhc)K6TI>iU�@*?RE]K�CBEF>bã�U6EÜK�CBK�@)T�C�HF@RTS@)A

õ�ABc�>6K�HFã
GSQ�CBã�EF@R>ic*ò·ãBU�E]Heä-õ�ABc�>6K�HFãÜê	�%ì¢O�ã�U6EFQ�?úô|@�öhæhEdæ9cRK�TS>
Q�EFEJ>ùã�c HF@RTIHJK�TS@)ã�E$<&���%ô��)öH�-EFñ�õ'ê7%('*)ùô"!p%�! � h{o�ö0+-,. ì0� ���Fô>�Rö���O
æ!U�GSHeUbGSjkõ�TSGSEFChé�@)HJM�æh@)A�>�õ�A�cRõ�@)`R@)ã�GScRQbGSQßãBGSjkE�ô�D1c)ã�E5ã�U6@)ã) GSCÎã�U6E÷HFc)j¸õ�TSEFñ C�HJ@)TSEF>([
@RjkGSTSã�cRQ�GS@)Q�@)Q�>(ãBU�EFABEeò�c)ABE: � ôq%Z!Yö�«#: X� ô"!Yö�ö¬�]ô�é+ö5æhEkæhc)K�TS>íQ�cRã�é+E¸@)é�TSE¸ã�c A�EFõ�TS@RHFE
ã�U6E ðRP÷ãBA�@)Q6C-ò�cRA�j(â�cRK�A�GSEFAhé�mk@bëP�cRQ�E*\
þ-QÜ@R>�>�GSã�GScRQO)æhE!C�U�cRK�TS>�C�ã�ABEFC�C!ãBU�@)ã�@)C�2 ¯®ØO�ãBU�E!c*?)EFA�ä

TS@)õ jk@Rã�A�GSñW©Øé�EFHFc)j¸EFC5>�GS@)`)cRQ�@)Tw\kâ6c)Adÿ+Q6GIãBE�?*@)TSK�EFC�c*ò(2dO
ã�U6E~_�` ò�c)ABj(@kQ�cRQbc)ABã�U�cR`)c)Q6@)T'é6@)C�GSC1C�EFãJ\]ø!U�GSCúé6@)C�GSC1HF@)Q
é�E9@dA�EJTI@Rã�GS?)EJTImdCBjk@)TST*cRQ�E9@RQ�>5m)EFã�ÿ+TSã�EJA·cRK�ã�ã�U�EhEFGS`)EJQ�?*@RTSK�EFC
æ!GSã�U�GSQ�ãBU�Ed>�EFC�GSABEF>iEFQ�EFAB`)mkGSQ�ã�EJA�?*@)T�GWò'>�GSC�HFABEFã�E�?*@)TSK�EFC�òwc)A ^
@)ABEdHYU6c)C�EJQ\�â6c)A!EFñ�@Rjkõ�TSE*O�æ9EdHeU�c�c)CBE

^�° # ë,.¦± � ���	� hØô>� ����� %�� ���	� ö³²´1`sµ } ô*¶�ö
² #{�-}*ë@}Fð-}HjHj|j�}J´i`�Oæ!U�EFABEZ´1`ahÜë�Q�EFEF>6C'ã�c1é+E�HYU6c)C�EJQ]C�cRjkEeäæ!U�@Rã]é�GS`)`REFAdã�U�@RQíã�U�E�ãBU�EkQ�K�j�é�EFAdc*ò!HeU�c)CBEFQ ò�A�EJó�K6EFQ�HFGSEFC
GSQùãBU�EkCBã�K�>�GSEF>�AB@)Q�`REïô�æ!U6GIHeU�HF@RQùé�Eßj�K6HYUíCBjk@RTITSEFAdãBU�@)Q
ã�U6Ekã�cRã�@RT9Q�K�j�é�EFA]cZò!ò�A�EFó�K�EJQ�HFGSEFC�GSQíã�U�E¸C�õ�EFHFãBA�K�j cZò
ã�U�E
[
@RjkGSTSã�cRQ�GS@)Q+ö�\
îíE9K6C�EF>¸ã�U�GSChjkEFãBU�c�>ÜãBc]HF@)TSHFK6TI@Rã�E!ãBU�E
HFcRjkõ�TSEFñ�õ+cRTIEJC9cZò

ã�U6EkëP�j¸c�>6EFT[
@RjkGSTSã�c)Q6GI@RQÜãBU�@)ã!U6@)C!é�EFEFQbK�CBEF>iò�cRA!jk@RQ�m
m)EJ@)A�C�@)C�@!ã�EFCBã-ä-HF@)CBE�ò�cRAQ�EFæíãBU�EFc)ABEFã�GSHF@RT�@)Q�>]HJc)jkõ6K�ã�@Rã�GSc)Q�@RT
@)õ6õ�A�cR@)HeU�EFC5ê ·%ì&?

)�# ë
ð�¸ �¹ h ± ëðvº � %��Fj¼» µ E � e|½ � ¹@¾ h��Fj¼»sj ôwý)ö

�hmúK6C�GSQ�`�·Q�y�¶õ�@)ABã�GSHFTSEeä-GIQ¨ä¢@Zä¢é�c*ñ
é�@RC�GSCòwK�Q�HFãBGIcRQ�CFORæ!GIãBU]@!é�c*ñ
C�GSåFE¸c*ò�¿Y#\¶-�i@)Q�> ,. # ë*O�@)Q�>�é�mïABc)ã�@Rã�GSQ�`iã�U6EkHFc�c)AB>�GWä
Q�@Rã�E º GSQ�ãBcbã�U6EßHJc)jkõ6TIEJñbHFc�c)AB>�GSQ�@)ãBEkõ�TS@)Q6Eké�mïãBU�Ei@)Q�`RTSEÀ #Á�-jÂ·)ý ô�Gw\pE*\SO�æ9E¸C�HF@RTIE º é�m EFñ�õ�ô>' À ö+ö�æ9E¸HF@)TSHFK6TI@Rã�E¸ã�U�Eÿ+ABC�ã9ðQ�
HJc)jkõ6TIEJñúõ�c)TSEFC�æ!U�GSHeU5@)A�E!HJTIcRC�EFCBã�ã�cdãBU�E!A�EF@RT�@)ñ�GSC�GSQ
jkcRA�E�ãBU�EFQ5C�GSñ]>�GS`RGIãBC'cZò�@RHFHFK�AB@)HFm5@)Q�>5ðy�1jkcRA�E�GSQ]TSEFCBC�@)HFHJK�ä
A�@RHFmR\'ø!U�E�ÿ+ABC�ã�C�EF?REFQÜcRQ�EFC�@)A�E�GSC�cRTS@)ã�EJ>úABEFC�cRQ�@)Q6HFEFC�é�K�ã�c)Q�TSm
ã�U6Edÿ+A�CBã
ã-æhc�@)ABE]Q�@)ABA�c*æ�A�EFCBc)Q�@RQ�HFEFC�ô��iSUT&V� #�ë@j	¶�ðQ�yÃQ·y�yÃs%'y�Fjgýy»)ðQ�y�Q�)û�Äë/� ��Å }¬�iS*T&V� #�ð-j�ëðQ·�ë/ÃQ·�ë�%['Q�-jÂ��ë�ý@¶y¶y·Rû�ëHÃ*öe\ § TST
ã�U6Ekc)ãBU�EFABCÜ@RA�Eké6A�c)@R>íA�EFCBc)Q�@RQ�HFEFCJ\ùâ�cRA]EFñ�@)j¸õ�TSEÜãBU�E5·�ä-ã�U
c)Q6EúGSC!EFó�K�@RT'ãBc5�iSUT&VÆ #4ûFjÂ»)ð@¶�û)ðQÃ)ýp%�')ðFj	¶Ç»y·È¶y¶-�)ð�\��hEFã-æ9EJEFQ
û�\Â�iãBcW¶6\gýiã�U�EJA�Ei@)ABEkQ�GSQ�E¸õ+cRTIEJCÜæ!GSã�U�æ!GS>�ã�U�C5æ!U�GSHeUù?*@RA�m
ò�ABc)j @Ré+cRK�ãÜëH�]ãBckðy�iô�Q6c)ã�E�ã�U�@Rãi%¶ð´þ-jbô>�iSUT&V�ö�#ªÉ�öe\(Ê�GSQ�HFE
æhE!@)A�E1GSQ�ãBEFA�EJC�ã�EJ>kGSQ�ã�U�E!HJ@)TSHFK�TS@)ãBGSc)Q5c*ò'ã�U6E!C�U�cRA�ãhTIGS?REF>ÜABEFC-ä
c)Q6@)Q�HFEJC�æ9EiHeU�c�c)CBEË� ���	� #/ûFj¼��@)Q6>;� ����� #¶wjgý�\íD
cRã�E
ã�U6@)ã
ãBU�EFABEÜ@RA�E5c*?)EFABTI@Rõ�õ�GSQ�`�ABEFC�cRQ�@)Q�HJEFC]æ!U�GSHeUiU�@*?)E]@Ré+cRK�ã
ã�U6E]C�@RjkEdõ+cRC�GSã�GScRQb@)Q�>i@RA�E5?)EFABmß>6GÂ6EFABEFQ�ãúæ!GSãBUßABEFC�õ�EFHFã�ã�c
ã�U6EFGSA!æ!GI>6ã�U�CJ\
ø!U�EbHFcRjkõ�TSEFñRä-C�HF@RTSEF>Î@)K6ã�c�HFc)ABA�EFTS@Rã�GSc)Q�@)j¸õ�TSGIãBK�>�E¸õ�A�cRé�ä

@)é6GITSGSã-mRO�: � ô�!YöeO]æh@)CbHJ@)TSHFK�TS@)ãBEF>�ò�cRAb@)Q�GSQ�GSã�GS@)TdC�ãB@)ãBEùã�U6@)ã

æh@)C5HFcRQ�C�ãBA�K�HFãBEF>ÎcZòú@ A�@)Q6>�c)j<HJc)jkõ6TIEJñïCBK�õ+EJA�õ�c)C�GSãBGIcRQ�c*ò
@RTST9EFGS`REFQ�C�ãB@)ãBEFCic*òúãBU�EiHFc)j¸õ�TSEFñíC�HJ@)TSEF>�[
@RjkGSTSã�c)Q6GI@RQ ô|Q�c)ã
cRQ�TSmkãBU�EÜõ�c)TSEFCeö!æ!GSã�UiEFQ6EFA�`Rmb@)é�c*?)E]K6Q�GSã-m)\!ø!U�GSC
æh@)C1>�c)Q6E
ãBciC�GSjkõ�TSGWò�m¸ã�U�E5HF@)TSHFK6TI@Rã�GSc)Q6Cú@RQ�> GIãdGSCdEFó�K�GS?*@)TSEFQ�ãdã�ciõ�c)õ�ä
K6TI@Rã�E5A�@RQ�>�c)j¸TSmßãBU�E�õ�U�@RC�E¸C�õ�@RHFE5ò�A�cRjÌ�Á#(ë5ãBcW��# ý�\
ôw=�ó�K�GS?*@)TSEFQ�ã�TSmRO�@�HFc)j¸õ�TSEFã�EJTIm¸A�@RQ�>�c)j GSQ�GSã�GS@)Tæh@*?)E�ò�K�Q�HFãBGSc)Q
j¸@)>�E1c*ò�@)TSTEFGS`)EFQ6C�ã�@Rã�EFC1HFc)K6TI>ié�Edã�@yMREFQ\gö
ø!U�E!A�EJC�K�TSã�Chõ�ABEFC�EFQ�ãBEF>iGIQ�â�GS`�\�ë�CBU�c*æ�ã�U�@Rã·cRQ�TSm]ã�U6E!jkc)CBã

Q6@)A�ABc*æ2GSCBc)TS@)ãBEF>�õ+cRTIEiGSCk@RHFHFK�AB@)ãBEFTSm cRé�ã�@RGSQ�EF>÷ô�CBGIñ�C�GS`)Q6Ggò|ä
GSHF@RQ�ãb>�GS`)GSã�C ò�c)AbãBU�E�õ+cRC�GSã�GScRQ4@RQ�>÷ò�cRK�Aiò�cRAbã�U6E æ!GS>�ãBU+öeO
æ!U6EFA�EF@RCdã�U�E]ãBU�A�EJEÜcRã�U�EFABC
æhEFA�E5c)é6ã�@)GSQ�EJ>ßGSQij�K�HeUiTSEFC�C1@)Heä
HJK�A�@RHFm)\3´i`�# ûy� ÿ�TIãBEFAié�@)CBGSC�ò�K�Q6HFã�GSc)Q6CkæhEFA�E�ò�c)K6Q�>Îã�c
õ6A�c*?�GS>�E]C�ãB@)é�TSE]ABEFC�K6TIãBCdGIQiãBU�GSC
HF@RTIHJK�TS@)ã�GScRQ ôÛò�c)A!TS@RA�`)E�?*@)TSK�E
cZòa´i` ã�U�Edc*?)EJA�TS@)õijk@Rã�ABGIñ�é+EFHJc)jkEJC!C�GSQ�`)K6TI@RA9@RQ�>iQ�EFEF>6C
ã�c
é�E5U�@)Q�>6TIEJ>ùêpð�ì�æ!GSã�UbCBGIQ6`)K�TS@)A!?*@RTSK�E]>�EFHJc)jkõ�c)CBGSã�GSc)Q+ö�\úø!U6E
ãBGSjkE�CBã�EFõ�æh@)C f !�#ªx�+6ë/�-j�îíEhU�@*?)Ehjk@R>�E�Q�cdEJ6c)ABã9U�EJA�E!ã�cCBã�K�>6mkã�U6E]A�EFó�K�GSABEF>bQ�K�j�é�EFA9cZò·ãBGIj¸E
CBã�EFõ�CJOC�c�ã�U6@)ã!@5TI@RA�`RE
Q�K�j�é�EFAhc*ò�C�ã�EJõ�C�ô>»y�Q�)ö�æ9@RC!ã�@QM)EFQ\
þ-Q4cRA�>�EJAßãBcùGSQ�HFABEF@)CBEíã�U�E @)HJHFK�A�@RHFm�c*òÜãBU�EïABEFC�K6TIãBCic)é�ä

ãB@)GSQ�EF>�òwA�c)jèãBU�E ÿ+TSã�EFA >�GS@)`Rc)Q�@RTSGIåJ@)ã�GScRQÎHF@)TSHFK6TI@Rã�GSc)Q6CFO]æhE
ABEFõ�TS@)HJEF>�ôÛò�c)TSTSc*æ!GSQ�`�ê ð%ì�ö5ã�U�E @)K�ãBc�HFc)ABA�EFTS@)ãBGSc)Q�õ�A�cRé�@)é�GSTSGSã-m
@Rjkõ�TSGSã�K6>�Es:X��ô"!Yöhé�m�ã�U�E1HFA�cRC�C�ä¢HFcRA�ABEFTS@)ã�GScRQßõ6A�c)é6@)é�GSTSGSã-mÜ@Rj�ä
õ6TIGSãBK�>�EFCJO�:£Í Î � n ÎÈÏ�ô"!Yö$#Ð<&� Î � ô>�Rö/� � Î ô"!Yö��¬�WÑ�}¬Ñ � # ë@}HjHj/j0}�´í\�#EFãiK�C¸ÿ+A�CBãi>�EFC�HJA�GSé+EíãBU�E jkc)ãBGS?*@)ã�GScRQíò�cRAkã�U6GICJ\ ø!U�E�ÿ+TWä
ãBEFAíé�@RC�GSC ò�K�Q�HJã�GSc)Q�CícRé�ã�@RGSQ�EF>áò�A�cRj ã�U6E @RK�ã�c�HFcRA�ABEFTS@)ã�GScRQ
õ6A�c)é6@)é�GSTSGSã-mkHF@RTIHJK�TS@)ã�GScRQ�Cd@)A�E5@)CBC�GS`)Q6EF>ïã-æhciGSQ�>�GSHFEFCJO ^ @)Q6>Ñ�# ë@}Fð-}Hj/jHj�OãBU�E�TS@)ã�ãBEFAd@)CBC�c�HFGS@)ãBEF>ïæ!GSãBUbã�U�E�CBEFTSEFHFãBEF>íGSQ�GWä
ãBGS@)ThHFc)Q�>6GIãBGSc)Q\ùâ6c)A]EFñ�@Rjkõ�TSE�æhEkHF@RQùHeU�c�c)CBE[´ >�G76�EJA�EFQ�ã
GSQ�GSãBGI@RT�æ9@*?RE
õ�@RH�MREFã�Chã�U6@)ãh@)A�E1A�@RQ�>�c)j¸TSmú>6GICBã�ABGIé6K�ã�EF>¸GSQ�ã�U�E
@*?*@RGSTI@Ré�TSE!õ�U�@RC�EdC�õ�@RHFE*\hø!U�Edÿ+TSã�EJA!é�@)CBGIChòwK�Q�HFãBGIcRQ�C!@)ABEdQ�c*æ� _�` n Î �J��Ñ{# ë@}Fð-}Hj/jHj�}J´ AB@)ãBU�EFAkãBU�@)Qt� _�` n � �5K�C�EJ>Î@)é�c*?)E*\ø!U6Ekã�GSj¸EÜEF?Rc)TSK�ãBGIcRQïj¸@)ãBA�GSñbEFTSEFj¸EFQ�ãDn�ô ^�� } ^ ö GIC�>�EFQ�cRã�EF>
é�m]ã-æhc]j¸c)A�E�GIQ6>�GSHFEFCFOwÑ¸@)Q�>]Ñ � ?�n ô ^ � }¬Ñ � } ^ }|Ñöe\'îÎU6EFQ�>�GSC-ä
HJA�EFãBE]?*@)TSK�EFC�ò�cRA ^ @RA�Edã�@QM)EFQO�æhE
æ!GSTST�A�EFõ�TS@RHFEdã�U�EdQ�cRã�@)ãBGSc)Q
cZò ^ é�m ^�° # ^ ���	� h ² f ^ @RQ�>kcZò ^�� é�m ^�° � # ^ ���	� h ² � f ^ \ø!U6EFA�Eeòwc)A�E!ãBU�E!jk@Rã�ABGIHJEFCaÒ�@RQ�>ÔÓ @RA�E!HFcRQ�C�ãBA�K�HJã�EF> ò�A�cRj÷ã�U�E
CBK�é�ä-jk@Rã�A�GSHFEJCaÒ$Í Î � ÎÈÏ�@)Q6>5Ó9Í Î � Î@Ïw\�Ê¨GIQ6HFE9ãBU�EhGIQ�ãBEF`)AB@)ã�GScRQ]c*?)EFA
ãBGSjkE
GSC!HF@RA�ABGIEJ>bc)K�ã!cRQi@�`)A�GS>Or!�Õv#Yz f !|�Zz]#{�-}*ë@}HjHj/j0}�´ � OæhE
j¸@*mÜABEFõ�TS@)HJEúãBU�EdGSQ�ãBEF`)AB@)TSChGIQi=�ó�\'ô�ûRö�é�mk@5C�K6jkjk@Rã�GSc*Q\
ø!U6E!jk@)ãBA�GSñdEFTSEFjkEJQ�ãBC�c*òã�U6E
C�K6é�ä¢j¸@)ãBA�GSHFEFC�cZò�ãBU�E
ãBGSjkE�EF?Rc*ä
TSK�ãBGSc)Qdc)õ�EFA�@Rã�cRA'@)Q6>]c*ò�ã�U6E9c*?REFA�TS@)õdé�EFã-æhEFEFQ5ã-æ9c¶ÿ+TSã�EFA�é�@)CBGIC
òwK�Q�HFãBGIcRQ�C!@)ABEd`)GS?)EFQié�m

n Í Î � n Î@Ï°H� n ° # ��Ö�×ØÕÚÙ ekÛ ° � n ° ô>z6ö�EFñ�õ·ô�' f !�zô ^ ° � h ^ ° ö�öw: Í Î � n ÎÈÏÕ � � ô>�)ö
© Í Î � n Î@Ï° � n ° # �0Ö ×ØÕ@Ù e�Û ° � n ° ô�z�ö�EFñ�õ'ô�' f !�zô ^ ° �-h ^ ° ö�öw: Í Î � n Î@ÏÕ ô>·)ö

æ!GSãBU

Û ° � n ° ô>z�ö�#ØC�GSQ'ôBôU2N%ª� 2N% f !�z9� öFô ^ ° �-% ^ ° ö�ö0+�ô ^ ° �r% ^ ° öØô>»)ö
òwc)A ² � «# ² @)Q�>

Û ° n ° ô>z�ö�#¨2 %¨� 2�% f !rz��Jj ô>Ã)ö
ð



D
cRã�EÎãBU�@)ã�ã�U�E�HFABc)C�C�ä¢HJc)A�ABEFTS@)ãBGIcRQ2õ6A�c)é6@)é�GSTSGSã-m÷@)jkõ6TIGSãBK�>�E: Í Î � n Î@ÏÕ GIC�EFó�K�@)Thã�cÜ<&� Î �-ô��)öH� � Î ô�!~#3! Õ ö��¬�v! Õ #Áz f !F\ïø!U�E>�EFCBGSA�EF> C�õ�EFHFãBA�K�j�O��pÝ�#Y'�ôq,. +Qo�ö�TSQ-u�Ý�O+GSC!c)é�ãB@)GSQ�EF>�é�m¸C�cRTI?Rä
GSQ�`bãBU�Ei`)EFQ�EJA�@)TSGSåFEF>�EFGS`REFQ�?*@)TSK�E�õ�ABc)é�TSEFjÞÒ$_�Ý5#Áu�Ý/Ó9_�ÝO
æ!U�EFABEiß(#ÉëÈ}�ðF}/jHj/j&}J´�´i`�\
ø!U�EkABEFC�K6TIãBC�C�U�c*æ!QíGSQ�â'GS`RCF\·ð%ü¨ûi@RA�Eic)é�ãB@)GSQ�EF> òwc)Adò�cRK�A

@)Q6>ÉEFGS`)U�ãíGSQ�GSã�GS@RT]C�ãB@)ã�EJCFOiA�EFCBõ+EFHJã�GS?)EFTSmROßæ!U6GIHeUáA�@)Q6>�c)j¸TIm
õ�c)õ�K�TS@Rã�E�ã�U6EßEJGI`REFQ�CBã�@)ãBEFC�c*ò!ã�U6Eß[1@)j¸GITSãBc)Q�GS@*Qbæ!GSã�UíEJQ�EFA-ä
`)GSEFC�TS@RA�`)EJA�ã�U�EFQáë*\	¶�\ �9cRã�U�ã�U6EbA�EF@RT
@RQ�>ùãBU�EbGSjk@R`)GSQ�@)ABm
õ�@RA�ã�C�c*ò
ã�U6E�TIGSQ�EJ@)AdHFc�EJLkHFGSEFQ�ã�C5æhEFA�E¸A�@)Q6>�c)j¸TImicRé�ã�@RGIQ6EF>\
ø!U�E�à Î � n Î #Ð<�� Î � ô>�Rö/� � Î ô��)ö0��æh@)C�Heä-Q�c)ABjk@RTIGSåFEJ>ùã�c�K�Q�GSã-mò�cRA~Ñ � #gÑÎ@RQ�>O�ò�c)A]Ñ � # ðF}¬Ñ{# ë*Ov� àá� n � � � #g�-jÂ�y�È¶Ç·)ý¨O@)Q6>;� àv� n â � � #Y�FjÛë�ð)ð6ë*Oa� àv� n Å � � #Y�Fj�ë/»@¶�ý�Oa� à � n â � � #Y�-jÂ��ë�ðy·�O� à � n Å � � #ª�Fj¼�Q�y�Rý)ûy»¨O�� à âFn Å � � #{�-jÂ�y�Q�)û)ý¨\ø!U�EbHFcRjkõ�@RA�GSC�cRQùé�EFã-æhEFEFQ÷â'GS`RCF\*ë*Ogðb@RQ�>4û C�U�c*æ!C¸?)EFABm
HFTSEF@RA�TSm4ãBU�@)ã ã�U6EùK�CBEùc*ò�HFABc)C�C�ä¢HJc)A�ABEFTS@)ãBGIcRQáò�K�Q�HFãBGSc)Q�CbQ6c)ã
c)Q6TIm�GIQ6HFA�EF@RC�EFC5ã�U6Ek@)HJHFK�A�@RHFm c*ò!ã�U�E¸HF@)TSHFK�TS@Rã�GSc)Q�Cdé�K6ã]@)TSC�c
EFQ�@Ré�TSEFC
K6C
ã�c�cRé�ã�@RGSQkòwA�c)j C�U6c)A�ã1ã�GSjkE1>�EFõ�EFQ�>�EJQ�ãdHF@RTSHFK�TS@*ä
ã�GScRQ�C'é�ABc)@R>]c*?)EFABTS@)õ�õ�GSQ�`!õ�c)TSEFCJ\´â6c)A�EFñ�@)j¸õ�TSE*OãBU�E�ÿ6ò�ã�U]õ�c)TSE
U�@RCú@RQbGSjk@R`)GSQ�@)ABmÜõ6@)A�ãdæ!U�GSHeUbGSCdEFó�K�@)T�ãBc�äFë*\�ë)ëRë)ëd@)Q6>bGSã�C
HFcRQ�ãBA�GSé�K�ãBGSc)Q ã�ciã�U�E5EF?Rc)TSK�ã�GScRQbGSQïãBGIj¸E]c*òhã�U�E�õ�ABc)õ�@R`)@Rã�EF>
æh@*?)E5õ�@)HJM)EJã]>�EFHF@*m�C]ãBciåFEFA�c j�K�HeUbé�Eeò�cRA�E5»y�Q�¸ã�GSjkE]CBã�EFõ6C
c*òõ�ABc)õ�@R`)@)ãBGSc)Qiô�Gw\pE*\*EFñ�õ·ôq%�þ-j5�1SUT&V�!�+-,. ö�ãÎEFñ�õ'ôq%
ûy�y�RöeO�@*ò�ãBEFA»y�Q�]ãBGSjkE
CBã�EFõ6CYöe\�Ê�GSQ�HFEdã�U6E]jk@RGIQ�õ�c)GSQ�ãhc*ò·ãBU�GSC!GSTITSK�CBã�AB@)ã�GS?RE
Q�K�jkEJA�GSHF@)T�EFñ�@Rjkõ�TSE�GSC�GSQÜãBU�E!HFc)j¸õ�@)ABGSC�c)Q�é+EFã-æhEFEFQ¸ã�U�E!é�EFCBã
A�EJC�K�TSã�C!cRQ�EdHF@)Q¸`)EFã!cRK�ãhc*ò'ã�U6EúãBGSjkE!@)K6ã�c�HFc)ABA�EFTS@Rã�GSc)Q¸õ�A�cRé�ä
@)é6GITSGSã-mk@Rjkõ�TSGSã�K6>�E
@RQ�>bã�U6EÜABEFC�K�TSãBC]c)é�ãB@)GSQ�EF>�æ!U�EFQ C�EF?REFA�@RT
HFABc)C�C�ä¢HJc)A�ABEFTS@)ãBGIcRQ¸ò�K�Q�HFãBGSc)Q�Ch@)ABEúHJ@)TSHFK�TS@)ãBEF>O�æhE
>�GS>¸Q�c)ãhã�ABm
ã�c�ÿ+Q�>�cRK�ãÜæ!U6@)ã�GSCÜ@RHFã�K6@)TSTSmïãBU�EijkGSQ�GSjk@*T�TSEFQ�`Rã�U�c*òdã�U�E
ã�GSj¸E
õ�ABc)õ�@R`)@)ãBGSc)Q�c)Q6EúHJ@)QiK�C�EZ\
îíE!é+EJTIGSEF?RE!ã�U�@Rã9ãBU�E
õ6A�c)õ�c)CBEF>kj¸EFã�U6c�>#O�æ!U�GSHeU�GSC�@5HFc)j ä

é�GSQ�@Rã�GSc)QícZò
HFc)j¸õ�TSEFñïCBHF@)TSGSQ�` @)Q�>�â�GITSãBEFA-ä�P1GI@R`)cRQ�@)TSGSåF@)ãBGSc)QO
æ!GSTSTé+Edòwc)K�Q�>�ã�c�é�E]K�C�E�ò�K�T�ò�c)A!HJ@)TSHFK�TS@)ãBGSQ�`�ã�U�E�A�EFCBc)Q�@RQ�HFEFC
c*ò�c)ã�U6EFA�C�m�C�ãBEFjkCJ\�ø!U�E9j¸@/8ecRAQ�EFæùõ�c)GSQ�ã'æhEh@)>�>�ABEFC�C�GIQ�ã�U�GSC
HFcRjkj�K�Q�GSHF@Rã�GSc)QhGSC'ãBU�@)ã�ã�U�E�EJQ�EFA�`RmdC�õ�EFHFã�AB@kô�Q6c)ãc)Q6TIm1é�A�cR@)>
A�EJC�c)Q6@)Q�HFEJCÜé�K6ã]@)TSC�c¸Q�@)ABA�c*æác)Q�EFC�@)Q�> é+cRK�Q�> C�ãB@)ã�EJCYö�HF@)Q
é�E
c)é6ã�@)GSQ�EJ>�ò�ABc)j�C�U�cRA�ãhã�GSjkEhõ�ABc)õ�@R`)@)ãBGSc)Q�C�cZò'C�EF?REFA�@RTA�@RQ�ä
>�cRjkTSm!C�EFTSEFHJã�EF>5GSQ�GSã�GS@)T*æh@*?)E�õ�@RH�MREFã�C�@RQ�>dé�mdHF@RTSHFK�TS@)ãBGIQ6`!ã�U�E
HFcRA�A�EJC�õ�c)Q�>�GSQ�`¸HFA�cRC�C�ä¢HFcRA�ABEFTS@)ã�GScRQbõ�A�cRé�@)é6GITSGSã-m5@)jkõ6TIGSãBK�>�EFCJ\

ävåiæ]ç]èXéëê�ìZí�î]ï ìZç]ðXñ
ø!U�GSCdæ9cRA�M æ9@RCú>6c)Q�E¸æ!U�GSTIE5c)Q6E�c*ò!ã�U�E�@RK�ã�U�cRA�Ciô�D�\¦l \¦ö

æh@)C�C�ãB@*m�GIQ6`í@)ãkãBU�E�ò1Q�GS?)EFABC�GSã-mùcZò ad@RGICBEFA�CBTS@)K�ãBEFA�Q�@)C¸ã�U�E
ë/ÃQÃy·h[1K�j�é+cRTS>�ã@*æ9@RA�>�EJE*\·ø!U6E�@)K�ãBU�c)ABC�æ!GICBU]ã�c1ã�U�@RQwMvó�A�cZä
ò�EFCBC�cRA![
c*æh@)A�>¸ø�@*m�TScRA·@RQ�>ßP1AJ\�ô�c)TSc�>�m)@5li@)Q�>6EFTSC�U�ã�@RjÉòwc)A
jkcRC�ã!U�EJTIõ¨ò�K�T�>�GSC�HFK6C�C�GScRQ�CF\kP1AF\Üli@RQ�>�EFTSCBU�ãB@)j(CBU�c)K�TS> @)TSC�c
é�Eú@RHJM�Q6c*æ!TIEJ>�`)EF>¸ò�cRA9õ6A�c*?�GS>�GSQ�`]K�C!U�GSChC�cRK�A�HFE�HFc�>�E*O+æ!U6GIHeU
U�@RCúé�EFEFQíj¸c�>�GWÿ+EF>bé�miK�Cdò�cRA
ãBU�E�K�C�E�cZò9HFABc)C�C�ä¢HJc)A�ABEFTS@)ãBGIcRQ
ò�K�Q6HFã�GSc)Q6CúGSQ c)AB>�EFA]ãBcbHeU�EFHJMïãBU�E�@)HJHFK�A�@RHFm c*ò!ã�U�E�HF@RTSHFK�TS@*ä
ã�GScRQ�C]c)é6ã�@)GSQ�EJ>íé�m c)K6AÜõ�ABc)`RA�@)j @)Q�>�ã�cbHJc)jkõ6@)A�E5GSã]æ!GSã�U
ã�U6EÜABEFC�K�TSãBCúcRé�ã�@RGSQ�EF>iò�ABc)j(ãBU�EÜHJ@)TSHFK�TS@)ãBGSc)Qic*ò9@¸C�GSQ�`RTIE�@)K�ä
ã�c�HFcRA�ABEFTS@)ã�GScRQ]ò�K6Q�HFã�GScRQ\´P�\*D]\R@)HJM�Q�c*æ!TSEF>�`)EJC�C�K�õ6õ+cRA�ã�cZò+@)Q
D�Ê6âï=�@RA�TSmRäqõh@RA�EFEJA § æh@)AB>\·ø!U6GIC�æ9cRA�M]æh@)C�>6c)Q�E!æ!U�GSTSEhc)Q�E

cZò
ã�U�E¸@)K�ãBU�c)ABCbô�D�\¦l \¦ö æ9@RCÜCBã�@*m�GSQ�`b@)ã�ã�U�E$ò
Q6GI?REFA�CBGSã-míc*ò
ad@RGICBEFA�CBTS@)K�ãBEFA�Qb@RC!ã�U�E�ëHÃyÃy·�[
K6j�é+cRTI>6ã9@*æh@)AB>�EFE*\

ö Ô�÷�Â1ÙÇøh»BÌ)º�ÃFÌ�Ë-»�ÀFà-ù�Ù-ú�º�»eÖ5ÙyCº)Þ*ËeÙ�û-ü6àÇýþI)Ô�Ôvÿ-ÔJG/G����ö ýJ÷�ÈiÙ �!Ù��¸ÃF¾p¾�ÃJÆ�ÊiÂ
Ù�øh»BÌ)º�ÃJÌ�Ë-»BÀFà�ù�Ù�ú·º�»eÖ�Cº)Þ*ËeÙ��
	��6à�K��)Ô�Ôÿ-ÔJG/G�����%Ë-»e»�ÃJ¾gË-Å��1Ù Á*ù��hÀ�Å*»eËeàÈiÙ �!Ù��¸ÃF¾p¾�àÈù�Ù ��Ù|CÃFÆ�Ä)à*ÃJÆ�ÊdÂ
Ùøh»BÌ)º�ÃJÌ�Ë-»BÀFàkù�Ù�ú�º�»YÖ3C#º)Þ*ËeÙ��
	���à�ÔJK����Ôÿ-Ô�GHG������kù�Ù ��ÙwCÃFÆ�Ä
ÃJÆ�Ê�Â1Ùyøh»�ÌRº�ÃJÌ�Ë-»BÀFà�ú�º�»YÖ5Ù-Cº)Þ*ËeÙ��+»e¿-¿eÙ������6à�Ô����]ÿ-Ô�GHGHI��BÙö �|÷! 1Ù B È�ÃJÆ�Ê)»B¾gËwº)¿-Ã�Ö ÃJÆ�Ê�Õ1Ù E�Ù�¹ÃFÞ�¾gÅJÀFàwù�Ùwú�º�»eÖ5Ù-Cº)Þ*ËeÙ"�
	���à
��/K£ÿ-Ô�GHG�������Cº)Þ*ËeÙ���»YÐ�Ù"��»e¿-¿eÙ$#�%6à��@ý���&�ÿ-ÔJGHG�������ù�Ù�ú�º�»eÖÜÙC#º)Þ*ËeÙgà�ËwÌ)Ï�Ö1½g¿-¿-»eÊ�Ùö &|÷!�!Ù�'1ÙÚú�º�»BÆúÃJÆ�ÊdÕ
Ù���Ì�ÅRà|ù�Ù@ú�º�»eÖ5Ù/C#º)Þ*ËeÙ
�
	���à�Ô(�)Ô�Ô�ÿ-ÔJG/GHI��BÙö J÷�Õ1Ù)�1Ù(*�Ì
ÃFÆ�Ê�E¨Ù/úhÙ¬EZÖ1½g¿wº+à�+�»�À-½gÒ�º+Ù�+'ÌRÆ�Ê6Ù��h»eËeÙ|Cº)Þ*ËeÙ/ú�º�»eÖÜÙ
�
	,��à�&�����ÿ-ÔJG/G����BÙö I|÷�ø1Ù�È�ÅF½gË-»eÞ�»eÐ�à�C#Ù �!Ù�ú�»BÀ�¿-ÃJ½pÆ+àÃJÆ�Êk¼�Ù��¸»B½pÆ)º�ÅJ¾gÊ�à�È�ÅF¾�Ù�Cº)Þ*ËeÙü��6à+ÔJIRÔ-��ÿ-ÔJG��þK��BÙö �J÷�ø1Ù�È�ÅF½gË-»eÞ�»eÐ�à�C#Ù �!Ù�ú�»BÀ�¿-ÃJ½pÆ+àÃJÆ�Êk¼�Ù��¸»B½pÆ)º�ÅJ¾gÊ�à�È�ÅF¾�Ù�Cº)Þ*ËeÙü��6à�ÔJI)Ô(�]ÿ-ÔJG��þK����-ø1Ù)È�ÅF½gË-»eÞ�»eÐ�à�È�ÅF¾�Ù-Cº)Þ*ËeÙ�.�#�à�þK�áÿ-ÔJG/K@ý����
Õ1Ù ù�Ù��!ÅFÀ�Ë-Ò�º+à)Õ1Ù���ÃFÌRÀ�»BÆ)¿eà)ÃFÆ�Ê/�!Ù*È10ÅJº)¾g»BÆ
2Ã�Ö1Ñ+à�È�ÅJ¾�ÙyCº)Þ*ËeÙ
.wü6à�Ô-&�&)Ô�ÿ-ÔJG/KRÔ)���mù�ÙwCº)Þ*ËeÙ B �
�6à'Ô]ÿ-ÔJGHKÚý����ÈiÙ���½g¿-¿wÏ)Þ�à9ø1Ù
3#¾gÃFÆ�Ê)»BÀFàÃFÆ�Ê43�Ù�+�À�0ÃJÆ�ÊRÃËeàkCº)Þ*ËeÙ���»YÐ�Ù B ���6à�Ô�K���&Ôÿ-ÔJG/K@ý����
ÚÛÆ)¿eÙHù�Ù5'�Ì�ÃFÆ)¿wÌ�Ölú·º�»eÖ5Ù5�-ü6à@K/I�iÿ-ÔJGHK�������61Ù B ¿-ÃJÏ¨»�2]ÃJÆ�Ê/�!Ù
��»BÓÛ»BÏ)Ð�À�»�à�ø�Ì�ÅFÐ�Å5ú�½gÖ5Ù7#���8dà�Ô)�þI$ÿ-ÔJG/K�������ø1Ù+È�ÅJ½gË-»eÞ»eÐ�à9CÙ
¼RÀ�Å*»B¾p½gÒ-º�à)ÃFÆ�Ê93�Ù��¸Ã¿:2*½pÆ�Ëeà@ù�ÙÚú·º�»eÖ5Ù/Cº)Þ*ËeÙ�%�	�à��HIÚý��iÿ-ÔJG/K�&��BÙ

1.0 1.5 2.0 2.5 3.0
Re(E) (au);

−0.8

−0.6

−0.4

−0.2

0.0

Im
(E

) 
(a

u)<

1.0 1.5 2.0 2.5
−0.02

−0.01

0.00

¼'Ú=�1Ù�Ô�Ù�¹�º�»�Ñ�ÅJ¾g»YË�ÅFÏ�¿-ÃF½pÆ�»YÊ5ÓSÀ�Å�ÖÎ¿wº�»hÃJÌ�¿-Å*ÒeÅFÀ-À�»B¾gÃ�¿w½gÅFÆ¸Ñ)À�ÅJÏ)Á
ÃJÏ)½p¾p½g¿wÞ�Ã�Ö
ÑR¾p½g¿wÌ�ÊR»à">@?|ÿ=A:�BàwÿSÓSÌ)¾p¾ÒB½pÀ�ÒB¾g»YËB�´½pÆ�ÒYÅ�Ö1Ñ�ÃJÀ-½gË-ÅFÆi×�½g¿wº�¿wº�»
»eÝ*Ã�Òe¿]Æ*Ì�Öú»BÀ-½gÒeÃJ¾!À�»YËwÌR¾g¿-Ë5ÿ�ÅJÑ�»BÆùÒ�½pÀ�ÒB¾g»eËB�BÙ4¹´º�»5½pÆ�Ë-»BÀ�¿5Ëwº�ÅF×�ËÜÃ
ÖdÃ�ÄFÆR½pÍ�ÒeÃ�¿w½gÅFÆbÅJÓ'¿wº�»hÍ)À�Ë-¿�¿�×�Å!¾gÅJ×ù¾gÞ�½pÆ�Ä]À�»eË-ÅJÆ�ÃJÆ�Òe»eËeÙ

û



1.0 2.0 3.0 4.0
Re(E) (au);

−4.0

−3.0

−2.0

−1.0

0.0

Im
(E

) 
(a

u)<

1.0 1.5 2.0 2.5
−0.02

−0.01

0.00

¼'Ú:�1ÙsýZÙ÷¹�º�»�À�»eË-ÅJÆ�ÃJÆ�Òe»�Ñ�ÅF¾g»eË�ÃË�ÅJÏ�¿-ÃJ½pÆ�»eÊ Ï)Þ�¿wº�»ÎÍR¾pÁ
¿-»BÀ-Á�Ê*½gÃ�Ä�ÅFÆ�ÃF¾p½gÇeÃ*¿w½gÅJÆ Öd»e¿wº�Å*Ê�ÓSÀ�ÅÖ Ó�ÅFÌRÀkÒ�À�Å�Ë-ËwÁ�ÒeÅJÀ-À�»�¾gÃ�¿w½gÅJÆ4ÃÖ1Á
Ñ)¾p½g¿wÌ�Ê)»¸Ñ)À�ÅJÏ�ÃJÏ)½p¾p½S¿w½g»eËeÙ4¹�º�»5ÓÛÅJÌ)À�½pÆ)½g¿w½gÃJ¾úË-¿-Ã�¿-»YË�×·»BÀ�»�¿-Ã�2%»BÆíÃ¿
A@CD�ÜÃ�Ë�À�ÃJÆ�ÊRÅÖ�ËwÌRÑ¨»BÀ-Ñ�Å�Ëw½g¿w½gÅ�ÆïÅFÓ�ÃF¾p¾�»B½gÄ»BÆ�Ë-¿-Ã�¿-»eË
ÅJÓ·¿wº�»
ÒeÅÖ1Á
Ñ)¾g»eÝ]Ë-ÒeÃJ¾g»eÊ�Õ9Ã�Ö1½p¾g¿-ÅFÆR½gÃFÆkÃJÏ�ÅFÐ»!¿wº�»!¿wº)À�»eËwº�ÅJ¾gÊ�Ù@���
»BÆ�»BÀ�Ä�ÞdÍ)¾g¿-»BÀ
Ñ�ÅF½pÆ)¿-Ëh×�»BÀ�»hÌ�Ë-»eÊ$ÿ=EGF/CH���dÃFÆ�ÊJI�K$L MGCN�úÃJÆ�ÊJIOK�PRQSCN&
TU��BÙ

1.0 2.0 3.0 4.0 5.0
Re(E) (au);

−8.0

−6.0

−4.0

−2.0

0.0

Im
(E

) 
(a

u)<

1.0 1.5 2.0 2.5
−0.02

−0.01

0.00

¼'Ú:�1Ù
�RÙ B Ë�½pÆk¼�½gÄRÙFýZà)ÏRÌ�¿�»B½gÄJº)¿9ÒBÀ�Å�Ë-ËwÁ�ÒeÅFÀ-À�»B¾gÃ�¿w½gÅFÆbÃ�Ö1Ñ)¾p½g¿wÌ�ÊR»
Ñ)À�ÅJÏ�ÃJÏ)½p¾p½g¿w½S»eË�×�»�À�»�Ì�Ë-»YÊ1½pÆ]¿wº�»�Ä�»BÆ�»BÀ�Ã¿w½gÅJÆÜÅJÓ�¿wº�»�ÍR¾g¿-»�À�Ï�Ã�Ëw½gË'Ë-»e¿eÙ

¶


