
���������
	���
������������������������ ���"!#�����$��%&�'�)(#�'�+*�,-�.�0/#�1,�23���'	��546%7	8���1�"���1�

9#:<;>=@?BADCFE�:<G�:<H$I#JKH7A>LM=@?NC
OKPRQ�=@?<=TSVUW:<XM;YC

Z3[]\@^`_MaBbc[ed"a�fhgjilk@[mb3npoeaB_�qsrut�fDoev'f`wyxza{^`a|[�}�d~nN�`[e_�o�nBaBqsr����������@rut0fsoev�fDw������`�����sr����>o�o�n�^

JKH�A>Le=@?pC�O#P�Q�=T?<=@S�Us:NXM;YC

Z3[]\Y^D_MaBbc[mdzaRfhg�ilkY[eb3npoeaB_�qsr���nBvM[�}ldznN�`[e_�o�nBaBqWr��#fD�ToMa{fDdYrc��[-��^DoV���W�����D�h�����D�W�

���¡ @¢�¢�£m¤¡¥�¦¨§©�-¦p¢�ªz«¬£ £e­Y§m«¨®~�-¦¨¯�° ª~¥-¯@§e£��-�¡£��²±D¥-£³¦¨¢�ª�¯`¥-¤-±`°>¤µ´<¯`¥²®z°~¶Y£m¥'�¡¤-±`°z¶~¦¨°Y·
«¨¯¹¸�º|¶~¦p¢�£�°~�-¦¬¯�°z±`«j¢#®z«¬¤-¦»º{ªz±D¥-¤-¦p§m«¬£¼¶Y @°~±`¢�¦¨§½ª"¾Y£�°Y¯�¢�£�°~±@¿ À�¾Y£y£eÁ�£�§e¤Â¯`´�¦¬¥-¥-£mÃ`£m¥'�'¦¬Äz«¬£
¶~£m¤-±`§'¾~¢�£�°>¤-��¯`´�ª"±D¥-¤-¦¨§m«¬£��#¯�°Å¶Y T°z±`¢�¦¨§m�#¯`´�±`�¡ @¢�¢�£m¤¡¥'¦¨§��-¦¨¢�ªz«¬£�£e­Y§m«¨®~�-¦¨¯�°0ª~¥'¯T§e£��-�-£��K¦p�
�-¤-®~¶~¦¬£�¶�®~�'¦¨°Y·Æ±`°~±`«¬ T¤-¦¨§m±`«~±`°~¶c§e¯�¢�ªz®Y¤¡£m¥��'¦¨¢#®z«¨±D¤-¦¬¯�°K¤¡£�§'¾~°z¦¨Ç>®~£��m¿$È�°�¤-¾~£��-¦¨¢�ªz«¨£��¡¤�¢�¯T¶~£�«�É
¸�¾Y£m¥-£�ªz±D¥'¤-¦¨§m«¬£���§m±`°Ê¯�°~«¬ �¶Y£m¤-±`§�¾c´<¥-¯�¢Ë±8�-¦p°Y·�«¬£��-¦¬¤¡£�¦¨°�¤-¾Y£�Äz®~«¬Ì#¯`´7¤-¾Y£��- T�¡¤¡£�¢jÉT±8¤-¾Y£m¯`¥- 
¦p��ª~¥-£��-£�°�¤¡£�¶Â±`°~¶6®~�-£�¶Í¤¡¯�§m±`«p§m®~«¨±D¤¡£�£e­@ªz«¨¦p§m¦¬¤-«¬ 0ª"¾~±`�¡£�¶~¦p±D·`¥'±`¢��c±`°z¶Íªz±D¥-¤-¦p§m«¬£�¶Y£�°~�'¦¬¤| 
ªz¥-¯`Îz«¬£��m¿½À�¾~£�§e¯�¢�ªz«¬£e­Y¦¬¤] Ï¯`´Æ¤-¾Y£�ªz¾z±`�¡£�Ä�£�¾~±¹ÃT¦¬¯`¥�¦¨��¶~¦p�-§m®~�-�¡£�¶6¦¨°Í¤¡£m¥'¢c�c¯`´R±0¥-£�§e£�°�¤
¶~¯�¢�±`¦¨°@º{¸Ð±`«¨«l¤-¾Y£m¯`¥- �´<¯`¥Æ¶Y¥'¦¬Ã`£�°�«¨±D¤¡¤-¦¨§e£��¡ @�¡¤¡£�¢���¿RÀ�¾Y£K¤-¾Y£m¯`¥-£m¤-¦¨§m±`«$¥-£��'®~«¬¤-��Ç>®~±`«p¦¬¤-±D¤-¦¬Ã`£�«¬ 
±`°z¶jÇ>®z±`°�¤-¦¬¤-±D¤-¦¨Ã`£�«¬ �±D·`¥'£m£8¸�¦¬¤-¾Ñ§e¯�¢�ªz®Y¤¡£m¥�Ò�¯�°�¤¡£�ÓÐ±D¥'«¬¯��'¦¨¢#®z«¨±D¤-¦¬¯�°~�m¿

ÔVÕ�Ö7×3ØzÙsÚ�Û`Ü ���¡ @¢�¢�£m¤¡¥'¦¨§²�-¦¨¢�ªz«¬£Ý£e­Y§m«¨®~�-¦¨¯�° ª~¥-¯@§e£��-�¡£���É�°Y¯�°Y£�ÇT®~¦¨«¨¦¨Ä~¥'¦¨®~¢ ªz¾~±`�-£
¤¡¥�±`°~�-¦¬¤-¦¬¯�°z�m¿

Þàß�áâá�ã|á�äæå�ã�ç�è|é&ê�ëÐìlUsí¹L#=>îÐï3U¹LmATímð�S�UsHYLMX#:NHàJ�ñ�ë�ò�X

óÊô&õ�õ ézös÷ ô á�øâã|á�ä�ùàß1ç`ú ô&õ ê3JKH�A>Le=@?pCÅO#P�Q�=@?<=@S�Us:NXM;YC@I�ï3Usû7A>G�LeS�UsHYL�=Tî�ü�ð�UWSV:NX�LMG�CYý'EÅñ"þ@ÿ�I��R:<ísU
�#H�:��@UWGMX�:NL¡C@I��8=���X�LM=@H$I
	�U���ATX�
�
TÿTÿ���ý��������"I��3ñ"JÊI�LeUW?�P���
�������� ����ý!�Tþ�
��"I�î|A"��P#��
��$���%� ����ý!���$���"I
ëuý¡SVAT:<?]êâLM=@?NC@A�&3GM:<íWUTP U(')�

*!+-,/.$02143�5�,4.6587
9:0;1=<>3�,!?A@�B"CD0;EF<>,!GIHI0J58<:3�.$KL02G�3M58027�NO3MN>.P3�Q�,41R58027�N



�
S�T S�UWV�XZY\[^]W_PV6S(Y\U

JKX'CzSVS�UWLMGM:<í�X�:<S�û�?<UuU��"ís?���XM:N=@HÊû�GM=zísUsX�XMUWXL�{J�ñ�ë�ò�X��1ð7A��@U�A>LMLMGeATí¹LeU('ÊAÆ?<=TL1=>î�A>L�LeUWH~LM:<=@H�:NHcG�UsíWUsHYL
C@UsATGMXM`�acbAd!e�Pf	Æð�U¹C�ATG�U�:<S�ûl=@G'LmATHYL�:<H�X�L/�)'�:NUsX�=Tî"=@H�U�ýc'�:NSVUWH�XM:N=@H7AT?�Sg��?pLe:pýhû7ATG'Le:<íW?<U�'�CzH7ATS�:<íuû�ð�UsH�=@Sjý
UsH�A X/��ímð ATX�;~:<H�UWLe:NísXc=Tîih�:N=@û�=@?NCzS�UsGM:�jDA>LM:<=@H `;kRe IuGMUWû�LmA�Le:<=THl'�CzH7A>SV:NísX�=>î UsHYLeATH)m@?NU(' û�=@?NCzS�UsG�X `2nRe I
'�:pìo��X�:<=@H�Leð�G�=��)m@ðph�:<=@?N=�m@:<ísAT?�S�UsSgh�GMATH�U ímð�ATH�H�UW?<X�`;qce�I�ATH)'ÅLMGeAsr�í û�G�=�h�?NUsS�X�`2tRe'P�J3ñ�ë�ò�X�A>GMU ?<A>L�ý
Le:NísUumYATX8SV=v'�Us?NX�wRð�UsGMU�û7ATG�LM:<íW?<UsX�'�:pìo��X�U�SVAT:<H�?NCà:NH =@H�Uu'�:<G�Usí¹Le:<=THÅATH)' :<HYLeUWGeATí¹LPwR:NLMð ð7A>G/'"ýhís=@G�U
U��"íW?x��X�:<=@H$P�ñz=@SVU�X�:<S�û�?<UP�TUsG�XM:<=TH�XR=TîâLMð�UsX�UÊS�=v'�Us?NXÆð7A��@UyhlUWUsH0XM=@?z�@U('0U���ATí¹Le?pC `2{/bAd!e P

	Æð�UÑímð7A>GeATí¹LeUsG�:<X'Le:<íÊî{UDA>L/��GMUÑ=Tî�J3ñ�ë�ò�X�:NXKLeð�UÑ=zísí|��GMG�UsH�íWUj=Tî�h�=���HD'7ATG�CYýh:<H)')��ísU('Íû�ð�ATXMU LMGeATH"ý
XM:pLe:N=@H�XZh�UWLcw�UsUWH�H�=TH�U(}A��:N?<:xh�GM:x��S X�LmA�Le:<=TH7ATG�CÂX�LeA>LeUWX Leð7A�L^'�=ÍH�=TLÑð�A$�TU0ATH7AT?N=�m@X�:NH U(}A��:N?<:�h�GM:���S
X�CzX'LeUsS�X `2~/� d�� �Re P%	Æð�U�SV:NísGM=TXMís=Tû�:<íÑH7A�L���G�U�=>î�Leð�UsXMU�û�ð7A>XMUjLeGeA>H�XM:pLe:<=TH�X�íDATHlhlUjUM��û�?BAT:NH�U('���XM:NH)m�A
û�ð�UWH�=@S�UsH�=T?<=�m@:NíDAT?�'�=TS�AT:NH"ý=w�AT?N?�Leð�UW=@G�C `2�Re PÐJ#ísís=TG/'�:NH)m�Le= LMð�:<X�Leð�UW=@G�CTI"î{=@G�Leð�UKJ�ñ�ë�ò�wR:NLeð�=@ûlUWH
h�=���H)'7A>GM:<UWXsI1Leð�U�UsHYLMGeATH�íWUTI�Leð�U�U��":NLÊATHD'6LMð�U�hD��?<;Å=>î�Leð�UVX'C"X'LeUWS UWH�î{=@GMíWU�LMð�Us:NG�=$wRH�'�=@SVAT:<H�XsI
:�P UTPpIÐð�=TSV=�mTUsH�UW=���X û7A>G�LeX�=TîRLeð�U X'CzX�LeUWS�wR:pLeð¼A���H�:Nî{=@G�S�'�UsH�X�:NL¡C½A>H)'½í(��G�GMUWH~LsPÍJ LjATHYC�mT:��@UWH
Le:NSVU Lcw�=�'�=@S�A>:<H�X3íW="UM�":<X�LÊ:<HÏLMð�UVX'CzX�LeUWS�I�wRð�:Nímðæ:<S�û�?N:<UsX8Leð�U�U��":NX�LeUWH�ísUV=Tî�A�'�=TS�AT:NHpw A>?<?�I1=@G
AàXMð�=zím;&Iâ:NHÏLeð�U�h�=���H)'7A>G�CÏG�U(m@:N=@H�hlU¹Lcw�UWUsHÂLMð�UsX�U�Lcw�=�'�=@SVAT:<H�XWP^	Æð�:<X:'�=@S�A>:<Hpw�AT?<?Ð:NX�SV=$�z:<H)m
ATXRA GMATH)'�=@S�w A>?<;TUWGiwR:NLeðàGMA>LeUWXi'�UWLMUsG�SV:NH�U('�hYCàí(��GMGMUWHYLeX8ATH)'�'�UWH�XM:pLe:<UWXÆ=Tî-'�=@SVAT:<H�XsI�A>H)'�:<H Leð�U
?<:NSV:pLc=Tî8?BATG4m@UVLM:<S�UsX =@H�Uà=TîRLeð�U�'�=@S�A>:<H�X :NXZwR:<H�H�:<H)m ="�TUsGÑLeð�U =TLeð�UsGsPl	ÆðA��XsI�:<H¼AÅX'LmA>LM:<=@H7A>G�C
X�LeA>LeU�LMð�U\'�=@SVAT:<H�w�AT?<?owR:N?<?�h�U�î{=���H)'�����í¹L��7A�Le:<HDm�H�UDATGR=@H�U�=Tî�Leð�Uuh�=���H)'�ATGM:NUsXsP�98=TLeU>I7ð�=$w�U��@UsGWI
Leð�A>L�LMð�UP'�=@S�A>:<H�w AT?N?lû�:<íWL/��GMURî|AT:N?<X�:<HVS�A>�":NS�AT?¨ý¡í|��GMG�UsHYL�û�ð7ATX�UTI":�P UTPpIvwRð�UWH Leð�U#û�GM=TûlUWG�Le:NUsX�=Tî$Leð�U
X�CzX'LeUsS�ATG�U6'�UWLeUWGMS�:<H�U|'�hYC�h)��?<;^'�CzH7ATS�:<íWX�AT?<=@H�U>`2�Re-P�	Æð�:<X�Leð�UW=@G�Cjð�ATX�h�UsUWH ATû�û�?<:NU('jX/��íWísUWXMX�î���?<?NC
Le=ÊU��"û�?<AT:<HjLeð�U6hlUWð7A��z:<=@G�=Tî1ATX'CzSVS�UWLMGM:<íRUM��íW?x��X�:<=@H�û�GM=zísUWXMXMUWX�wR:NLMðWh�=TLeðVís=@S�û�?NU��%'�CzH7ATS�:<íWX�A>H)'
X�CzS�SVU¹LeG'C `zaF�/b�aF{Re P
E�=@X'L#LMð�Us=TGMUWLM:<ísAT?1:<H��@UWX�Le:�mYA>LM:<=@H�XR=Tî�ATX�CzS�SVU¹LeGM:Ní�XM:<S�û�?NUcUM�"ís?x��XM:<=TH û�G�="íWUsXMX�UsX3íW=@H�íWUsHYLeGMA>LeUÊ=@H

LeGMATH�X�?BA>LM:<=@H7A>?<?NC :<H��>ATGM:<ATHYL X�CzX'LeUsS�X�wRð�UWGMUÍû7ATG'Le:<íW?<UWX�íDA>H�A>?�w�A`CzX�h�U î{=���HD' =TH
Leð�UÏ?<A>LMLM:<ísU `;~/� d!e P
�#=$w�U|�TUsGsI&X�=@SVUKU��"ûlUWGM:NSVUWH~LeAT?�= h�XMUWG4�>A>Le:N=@H�XWI�X/��ímð ATX�î{GMU(}A��UWHYLR:<GMG�U|�TUsGMX�:xh�?NUO'�U¹LmATímð�S�UsHYLMXÆ=Tî�û7ATG'ý
Le:Nís?NUsX
')��G�:<H)m�h�:N=@?<=�mT:<íDA>?lLeGMATH�X�ûl=@G'L8û�ð�UsH�=@SVUWH7A `zaF~Re I�'�UWS�A>H)'ÅATH0U��zLMUsH�X�:<=@H�=Tî�h7A>XM:<ícATX'CzSVS�UWLMGM:<í
XM:NSVû�?<U8U��"ís?���XM:N=@Hàû�GM=zísUWXMX�UsXsP�	Æð�U�U¹ì�UWíWLR=Tî�'�:NXMX�="íW:BA>LM:<=@H�î{GM=@S�?<:NH�UDATG�LeGMATím;~XsIDwRð�:<ímð�:<X�:<S�ûl=@G'LmATHYL
î{=@G�Leð�U8S�=TLe:N=@HV=>î$S�=TLe=@G�û�G�=TLeUW:<H�XM`�aF~/��a�d!e'I"ð�ATX�h�UsUWH :<H��@UWX�LM:xmYA>LMU('VGMUsíWUsHYLe?pC�:<HW'�UWLmA>:<?�î{=@G�Leð�U8LeGMATH�X'ý
û�=@G�L�=Tî�X�:<H)m@?NU û7ATG'Le:Nís?<UWX `zaFkRe Pg�#=$w�U��@UWGsIâLMð�UjUWìlUsí¹LÊ=>î�:NGMG�U|�@UWGMX�:xh�?NU^'�UWLeATímð�S�UsHYLeXc=@H�'�CzH7ATS�:<íWX�=Tî
Sg��?pLe:¨ý¡û7ATG'Le:Nís?<U8X�CzX'LeUsS�X�'�="UWXRH�=TL8ATû�û�UDA>GRLM=jð7A��@UyhlUWUsH0X�L��D'�:<U|'0CTUWL#:<H�AjX�CzX�LMUsSVA>Le:NíOw ADC@P

�¡H�Leð�:NX8û�ATûlUWGsI)w�UÊX'L��)'"C0LMð�U�UWìlUsí¹LK=Tî�'�UWLeATímð�S�UsHYLeX#:<H�J�ñ"ë�ò�XKATH)'0:<H��@UWX�Le:�mYA>LMUTI7XMû�UsíW:��7ísAT?<?pC@I



�
Leð�U�XM:NSVû�?<UsX'L�X�:NL/�7A>Le:N=@HlwRð�UsGMU�:<GMG�U|�TUsGMX�:xh�?NU�'�:<XMX�="íW:BA>LM:<=@H�XcSVADC6û�?BADCÂA GM=T?<U�:<HÂLMð�UW'"C"H�ATSV:NísXÊ=Tî
ATX'C"S�S�UWLeG�:<í X�:<S�û�?<U�U��"ís?���XM:N=@HÍû�GM=zísUWXMXMUWXsP^�ÂU�íW=@H�X�:x'�UWG�A�=TH�U¹ý='�:<S�UsH�X�:<=@H�AT?u?<A>LMLM:<ísUÊSV=v'�UW?�wR:NLMð
� X�:NLMUsXPwRð�UWGMU û�ATG�LM:<ís?NUsX8UsHYLeUWGKLeð�U�X�CzX'LeUsS�wR:NLMðÅGeA>LMUg��I�ÿ� ¡�¢ £�TI��{:NîÐLMð�UsG�U :<X8H�= û7A>G�Le:Nís?NU�A>L
Leð�U\��GMX�L8X�:NLeU��ÆATH)'�?<UsA$�TUcLMð�U�X�CzX�LMUsS¤wR:pLeð0GeA>LMU:¥�I&ÿ^ ¦¥� ¡�TI-�|:Nî1LMð�UsG�UÊ:NXRAjû�ATG�LM:<ís?NU�A>LÆLeð�Uc?<ATX�L
XM:pLeU��8ATX8XMð�="wRHÏ:NH�§â:xm�PL�TPi�¡H Leð�:NX#S�=v'�Us?�UsATímðÅ?BA�LMLe:NísU�XM:pLeUy¨MI-�g ©¨� ª�6Il:NX#UW:NLeð�UsG8="íWí(��û�:NU('«h~C
A�û�ATG�LM:<ís?NUTI�=@GcUsS�û�L¡C@IuATH)'æLMð�UV=TH�?NC6AT?N?<=$w�U('æS�=TLM:<=@HÍ:<X�Leð�A>L�=>îÆû7ATG'Le:<íW?<UWXcð�=@û�û�:NH)m�î{G�=@S XM:pLeU%¨
=@H�U�X'LeUWû0î{=@G!w A>G/'àLe=ÑX�:NLeU:¨)¬¦�OwR:pLeð���H�:NLRGeA�LeU3:pîâX�:NLMUO¨�¬­��:<X UWSVû�L¡CTP®�¡H�As')'�:NLM:<=@H�I"û7A>G�Le:Nís?NUsX ísATH
'�:NXMXM=zís:<A>LeU�:NGMG�U|�@UWGMX�:xh�?pCWwR:NLMð�GeA>LMU:¯�î{GM=@S A^h)��?<;�XM:NLMUy°�î|ATGRA�w ADCàî{GM=TS±h�=���H)'7A>GM:<UWXy�|X�UsUu§u:xm�P��$�¹I
:�P UTPpIi�«² °³² � P���:pLeð�= ��L^'�U¹LmATímð�S�UsHYLMXsI�=���G S�=�'�Us?�:NX�G�U(')��íWU('¼Le=ÍA LM=TLmAT?N?NC6ATX'CzSVS�UWLMGM:<í
XM:NSVû�?<UÅUM��íW?x��X�:<=@H�S�=�'�Us?#î{=TG�wRð�:<ímð�Leð�UÏUM��ATíWL0XM=T?x��LM:<=@HF:NXà;zH�="wRH `;~/� d!e P#§7=@G Leð�:NXàGMUsATXM=@H�I#Leð�U
Le=>LmAT?N?NCÑA>X�CzSVS�UWLMGM:Ní8X�:<S�û�?<UÆUM�"ís?x��XM:<=TH�S�=�'�UW?)wR:<?N?)hlU���X�U(' :NHV=���G�ATH�AT?NCzXM:NX�ATX�AcGMU¹î{UsGMUWH�ísU#SV=v'�UW?�I
ATH)'ÍLeð�U�U¹ì�UWíWLÊ=Tî�'�UWLeATímð�S�UsHYLeXywR:<?<?fhlUjU��TA>?x�7A>LMU('�hYCÏís=@S�û7ATG�:<X�=@H´wR:NLeðÏLMð�UVû�GM=@û�UsG'Le:<UWX�=Tî�LMð�:<X
S�=�'�UW?�P
Jyûl=@X�XM:�h�?<U�S�UWLeð�=�'Ê=Tî7XM=T?x��LM:<=@H�=Tî7J3ñ�ë�ò�XÐ:<X-h7ATX�U(' =@HcLeð�U�SVA>LeG�:z�~ý¡û�G�=�'D��íWLâATH�XMA>L�j `;{/bAd!e IswRð�:Nímð

GMU|}A��:<G�UsX3LeGMATH�X�?BA>LM:<=@H7A>?�X'CzSVS�UWLMG�C�:<HÅLeð�Ugh)��?N;�=Tî�LMð�U X�CzX'LeUsS0Pu�#=$w�U��@UWGsI1:<HÅLMð�U û�G�UsXMUWHYLÊS�=v'�Us?
Leð�U�û�=@XMX�:xh�:N?<:pL¡C =TîP'�UWLeATímð�S�UsHYL�î{G�=@S Leð�U�X�:<H)m@?NU�XM:NLMU�:<H¼Leð�U«h)��?<;�h�GMUsAT;~XVLeð�:<XjX�CzS�SVU¹LeG�CyA>H)'
LeðA��XÊ=@H�?pCÍATû�û�G�=���:NS�A�LeUjXM=@?���Le:N=@H�X�ATG�UVû�=@X�XM:xh�?<UTP�	â=�:<H��@UWX�LM:xmYA>LMUÑLeð�U�UWìlUsí¹L =Tî�'�UWLeATímð�S�UsHYLeXÊ=@H
'�CzH7ATS�:<íWX =TîuATX�CzS�SVU¹LeG�:<íKUM�"ís?x��XM:<=TH0û�GM=zísUsX�XMUWXsI�w�UOwR:N?<?lû�GMUWXMUsHYL#ATH0ATû�û�GM=��":<SVA>LeU8Leð�UW=@G�CàX�:<S�:<?<ATG
Le=�=@H�ULwRð�:<ímðjð7ATX®h�UsUWH%��XMU('VX/��íWísUWXMX�î���?<?NC�î{=@GÐJ�ñ"ë�ò�X®wR:NLMðÑ?<=zíDAT?":<H�ð�=TSV=�mTUsH�UW:NL¡C `�aFnRe P�	Æð�U8G�UsX4��?NLMX
wR:<?N?oh�U:�@UsG�:��7U|'�wR:pLeð E�=@HYLeUÊü ATG�?<=jís=TSVû)�"LeUsGÆX�:<Sg��?BA>LM:<=@H�XWP
9#=>LeU�Leð7A>L�Leð�:<X1X�CzX�LMUsS0IYATX�w�UW?<?"ATX�S�ATHYC�=TLMð�UsG�J�ñ"ë�ò�XWI@ð7ATXuA8X�ûlUWís:BA>?"û7A>G�Le:Nís?NU¹ý¡ð�=@?<UÐX'CzSVS�UWLMG�C@I

wRð�UWGMU�ð�=@?<UWXÊísATH�h�U%�z:NU|w�U('½ATXcH�U�w�µ�û7ATG'Le:Nís?<UWX/¶�IIwRð�:N?<Ujû7ATG'Le:Nís?<UWX\hlUWís=@S�UVH�U|w�µ�ð�=T?<UsX4¶�PW	Æð�UsH
Leð�:<XÐS�=�'�Us?zíDATH^h�UL�z:<U|w�U('�ATXÐATHjATX�CzS�SVU¹LeG�:<í�X�:<S�û�?<U�U��"ís?���XM:N=@HÑû�G�="íWUsXMXWIzAT?NLMð�=��)m@ðuwR:NLeð�û7ATG�LM:<íW?<UsX
S�="�z:NH)m�H�=$w î{G�=@S)G�:xm@ðYLÐLM=�?<UWî�LsIYATH)'^wR:pLeðj:<G�GMU|�TUsG�XM:xh�?<UÆA>L�LmATímð�SVUWH~LMX�A>L�XM:pLeU
°lP¸·:��G�ATH7AT?pC"X�:<XuLMðA��X
AT?NXM=�'�UsX�ísG�:xh�UsXÆLeð�U�U¹ì�UWíWL#=Tîu:NGMG�U|�@UWGMX�:xh�?NU�ATXMX�="íW:BA>LM:<=@H�X�=@H«'"C"H�ATSV:NísXÆ=TîâJ�ñ"ë�ò�XWP

S(S�T ¹Zº
º
XZYP»ZSM¼¢¹iV6½�¾¿Y\À�]�V�S(Y\U�¾
¹%T Á Õ ÂlÕ>Ù(ÃvÄ�¾�Å(ÆlÕ Ç�Õ

	�=ÅXM:NSVû�?N:Nî�CÅLMð�UàíDA>?<í(��?BA>LM:<=@H�X:w�U�ATXMX4��S�U�Leð7A�L Leð�U�?BA>L�Le:<íWUVX�:xjWU�� :<X A ?BATG4m@U�U��@UWHyHA��SZhlUWG
ATH)'Èw�U0ûD��LjLeð�U�XMû�UsíW:BAT?ÆX�:NLMU�°æî{G�=@SÉwRð�:NímðÊ'�:NXMX�="íW:BA>LM:<=@H�X ATGMU�û�=@XMX�:xh�?NU�A>LÑLeð�U�S�:x')'�?<U =Tî8Leð�U



�
?BA�LMLe:NísU>I�:�P UTPpI
°ÌËÉ��Í��"PÌ�hLV:<X�GMUDA>XM=@H7Ash�?<U0Le=æUM�"ûlUWíWL LMð7A>L�Leð�U�U���ATíWL�ûl=TXM:NLM:<=@Hy=Tî3LMð�:<X�XMû�UsíW:BAT?
XM:pLeU�wR:<?<?RH�=>L :<H�����UsH�ísUp}A�7AT?N:NLeA>Le:z�@Us?pC¼=���G�ATG/m���SVUWH~LMXsIRATX�?<=@H)mæATX�LMð�:<X�XM:pLeUÅ:NX�î|ATG�A�w ADC�î{G�=@S
Leð�Uyh�=���HD'7ATGM:NUsX `�aFnRe P�O�UWî{=@G�U�û�GMUWXMUsHYLM:<H)m�Leð�U�XM=T?x��LM:<=@H î{=@G LMð�UcATX�CzS�SVU¹LeG�:<í�U��"íW?x��X�:<=@H0SV=v'�UW?owR:NLMð
:<G�GMU��@UsG�XM:�h�?<U
'�U¹LmATímð�S�UsHYLMXsIDw�UKG�U|�z:<U�wFXM=@S�U8GMUsX4��?NLMX�î{=TG�LMð�U8LM=TLmA>?<?NC ATX�CzS�SVU¹LeG�:<íRU��"ís?���XM:N=@H�S�=v'�Us?
wR:NLMð�=���L
'�:<XMX�="íW:BA>LM:<=@H�XsI�wRð�:<ímð�wR:<?<?ohlU:��X�U('�:<HàLeð�U�û�G�UsX�UsHYL#LMð�Us=TG�C@P

	Æð�U8Le=TLeAT?<?pCjATX�CzS�SVU¹LeG�:<í8XM:<S�û�?NU8UM�"ís?x��XM:<=TH SV=v'�UW?lA�L�LMð�UKLeð�UsGMS�=v'�CzH7ATS�:<íR?<:NSV:pL®��Î Ï ísATH
h�U3î{=���H)'�:<H LMð�GMUWU�X�LeA>Le:N=@H7ATG'C�û�ð�ATXMUWX�'�Usû�UsH)'�:NH)mj=@HàLeð�UO�>AT?���UsXÆ=>î�LMð�U�UsHYLMGeATH�íWU�GeA>LMU\� ATH)'àLeð�U
U��":pLÑGeA>LMU�¥�Pp��ð�UsH³�£ÐÑ�"Í � ATH)'�¥ÒÐÓ�"Í��"I�AÅSVA>�":<SVAT?¨ý¡í(��GMGMUWHYL��{SVí��Êû�ð7A>XMU�'�=@S�:<H�A>LeUWXsIuî{=@G
wRð�:Nímð

Ô a ËÕ�
Ö �
���\× ÔAØ Ë �

��¥:×
Ô h)��?<; ËÒ�"Í�� × Ù ËÒ�"Ís� × �!�"�

wRð�UWGMU Ô�Ú :NX�LMð�URû7ATG'Le:<íW?<Ui'�UWH�XM:pL¡C�A>L�XM:pLeU
¨MI Ô h)��?N; :<X�LMð�U
'�UsH�X�:NL¡Cj:NH�LMð�U
h)��?<;Ñ=>îlLMð�U#X'CzX�LeUWS�ATH)' Ù
:<XÆLMð�U�X'LmA>LM:<=@H7A>G�Càû7A>G�Le:Nís?NUcí|��GMG�UsHYLDPi	Æð�U�ís=TH)'�:NLM:<=@H�X6�³Û¦¥½ATH)'«¥³ÜÝ�"Í ��'�U��7H�U�AVð�:�m@ð"ýc'�UsH�X�:NL¡C
�|ðD'�� û�ð7ATX�U�î{=TGLwRð�:<ímð

Ô a ËÒ�iÖ ¥��R�iÖ�¥��
� × ÔAØ ËÒ�
Ö�¥ ×

Ô h)��?<; ËÕ�
Ö�¥ × Ù ËÌ¥��!�
Ö�¥f�MÞ �����
J ?<=$w ýc'�UsH�X�:NL¡C��{?x'���û�ð7ATXMUcU��":NX�LeXiwRð�UWHp��ÜÊ¥½ATH)'���Ü©�"Í �"P¸	Æð�:<XRû�ð�ATXMU�íDA>H«h�U\'�UsX�ísGM:�hlU|'«hYC

Ô a Ëß� × ÔAØ Ë ���!�
Ö����
¥ ×

Ô h)��?N; Ëß� × Ù Ë©�L�R�iÖÈ���MÞ �8���
	Æð�UÊXMû�Usís:<AT?�XM:NLMUg°�Ilî{GM=TS¤wRð�:<ímðÅ:NGMG�U|�@UWGMX�:xh�?NUu'�U¹LmATímð�SVUWH~LMX�ATGMUcû�=@XMX�:xh�?NUTIàh�GMUsAT;~XKLeð�UÊ=@GM:�m@:<H�AT?

LeGMATH�X�?BA>LM:<=@H7A>?�:NH��TA>GM:BA>H�ísU#=Tî�Leð�U3LM=TLmA>?<?NC�A>X�CzSVS�UWLMGM:NíKU��"íW?x��X�:<=@HàS�=�'�Us?�P��#=$w�U|�@UWGsI&:NL AT?<X�=g'�:z�":�'�UsX
Leð�Uà?BA>L�Le:<íWU =Tî8XM:�jsU�� :NH~LM=ÅLcw�=ÍLeGMATH�X�?BA>LM:<=@H7A>?<?NCÅ:<H��>ATGM:<ATHYL X/�Dh�?BA>L�Le:NísUsXÑ=>î#X�:xjWU���Í��"P�	ÆðA��XWI�w�U
íDA>H Leð�:<H�;½=Tî3=���G�X�CzX�LMUsS ATX�Lcw�=æLM=TLmAT?N?NC ATX�CzS�SVU¹LeGM:Ní�U��"ís?���XM:N=@H�S�=�'�Us?<XjíW=���û�?NU('
A�LVLMð�U X�:NLeU
°Õ�|XMUWU�§â:xm�PL�$�¹I3A>H)'ËX'LmA>LM:<=@H7A>G�C
û�ATG�LM:<ís?NUÅí(��GMGMUWHYLeX�LMð�GM= �)m@ð X/�)h�?<A>LMLM:<íWUsX0ATGMUÍG�Us?BA�LeU('¦hYCFLeð�Us:<G
XMû�UsíW:BAT?~íW=@H)'�:pLe:<=TH$P1JKísíW=@G/'�:<H)m8Le=#LMð�:<X�GMU|}A��:<G�UsS�UsHYLDI�Leð�U�í(��G�GMUsHYLâLeð�G�=��)m@ðcLeð�U�GM:xmTð~L�?<A>LMLM:<ísU�X�ð�=���?�'
h�U U(}A�7AT?�Le= LMð�U í|��GMG�UsHYL Leð�GM=��)mTð Leð�UV?<UWî�L�?BA>L�Le:NísU�SV:NHv��XÊLeð�U í(��G�GMUWH~L ?<=@X'Lg')��UVLe=Å:NGMGMU��@UWGMXM:�h�?<U
'�:NXMXM=zís:<A>Le:N=@H�X$î{G�=@S XM:pLeU�°lP�	ÆðA��X-w�U�íDATHg��XMU�;~H�=$wRH G�UsX4��?NLMX�î{=@G1Leð�U�LM=TLmAT?N?NC3ATX�CzS�SVU¹LeGM:Ní�U��"ís?���XM:N=@H
S�=�'�UW?�î{=@GÑUsATímð¼X/�)h�?BA>L�Le:<íWUà:<H½=@G4'�UsG LM=´'�UWLMUsG�SV:NH�U Leð�Uàû�GM=@û�UsG'Le:<UWX î{=@G Leð�Uà="�TUsGMAT?<? X'CzX�LeUWS�PæJ



�
XM:NSV:N?BATGKATû�û�G�=YATímðÂð7ATX\hlUWUsHl��XMU|' X/��íWísUWXMX�î���?<?NCÍ:NH6LMð�Uj:<H��@UWX�LM:xmYA>LM:<=@HÍ=Tî�Leð�UVATX'C"S�S�UWLeG�:<íÑX�:<S�û�?<U
U��"íW?x��X�:<=@H0SV=v'�UW?¿wR:NLMð�?N="ísAT?�:NH�ð�=@S�=�m@UWH�Us:pL¡C `�aFnRe P

§7=@?<?N=$wR:<H)m�Leð�U�:x'�UsA Leð7A>L�LMð�U�X�CzX�LMUsSªwR:NLMðu'�UWLmA>ímð�SVUWHYLeX�íDATHyhlU¸�z:<U�w�U|' ATX�Lcw�=KíW=���û�?NU('�?BA>L�Le:NísUsX
wR:NLMð�=���LL'�UWLeATímð�S�UsHYLeXWI&LMð�U�?<U¹î�LÆX/�Dh�?BA>L�Le:NísUPwR:N?<?�ð7A��@U�Leð�U�UWHYLeGeA>H�ísU�GeA�LeU\� ATHD'�LMð�U�UWìlUsí¹Le:z�@U�U��":NL
GeA�LeU\¥ UWì I)wRð�:Nímð�ísATH«h�U:'�U��7H�U(' ATX

¥ UWì Ë¦¯
¬©�R�
Ö Ô�á�â a ��Þ �F�A�
	Æð�:NXcUM�"û�GMUWXMXM:N=@HæG�U|�7UWíWLMXcLMð�U�î|A>íWL�Leð�A>Lcû7ATG�LM:<íW?<UsX�ísATH6?<UDA��TUjLMð�Uj?<U¹î�L�?BA>L�Le:<íWU :<HÏLcw�=«w�ADC"XWêcLMð�UWC
íDA>H�S�=$�@U�:<HYLM=jLMð�U�GM:�m@ðYLÆ?BA>L�Le:NísUPwR:pLeð�GeA>LMU^���{:Nî1Leð�UsGMU�:NXÆH�=jû7ATG�LM:<íW?<U�A>LÆLMð�U�XM:pLeUy°\¬¦�$�¹I�=@G LMð�UWC
íDA>H«'�:NXMX�="íW:BA>LMU3:<G�GMU|�TUsG�XM:xh�?NCWwR:pLeð�GeA�LeU:¯zP�ñz:<S�:<?BA>GM?NCTI@Leð�U�G�:xm@ðYLÆX4�)h�?BA�LMLe:NísUOwR:N?<?�ð�A$�TUcLMð�U�U��":pLRGeA>LMU
¥ A>H)'0LMð�U�UWìlUsí¹Le:��TU�UsHYLeGMATH�ísUcGeA�LeUy� U¹ì I)wRð�:<ímð0:<Xi'�U��7H�U|'ÅATX

� UWì Ë Ô�á Þ �����
O�CP'�U|�7H�:<H)mÆLeð�U�U¹ì�UWíWLM:��@U�UWH~LMGeATH�ísU�ATH)'�U��":pL1GeA>LMUsX$Leð�GM=��)mTðcUM�"û�GMUWXMXM:N=@H�X��F�A�lATH)'�������I�:NL�:NX1ATXMX4��SVU|'
Leð�A>L�û�ATG�LM:<ís?NUsX�íDA>H ="íWí(��ûYCÍLeð�UVLcw�=ÅH�Us:�m@ðAhl=TGM:<HDm0X�:NLMUsX^°6ATH)'�°%¬Ý��:NH)'�Usû�UsHD'�UsHYLe?pCÍî{GM=@S5UsATímð
=TLMð�UsGWI�:�P UTPpI"LMð�U3û�G�=�h7A h�:<?<:pL¡CÑLeð7A�LÆû7ATG'Le:<íW?<UWX�=zísí(��û~C�XM:pLeUsXi° ATH)'�°�¬ã�3XM:NSg��?NLeATH�UW=���XM?pC�:<X�U|}A�7AT?�LM=
Leð�UVû�G�=�'D��íWLÊ=Tî�LMð�U�û�GM=�h�A h�:<?N:NLM:<UsX#Leð7A>Lcû7A>G�Le:Nís?NUsX�="íWí(��ûYC6UDA>ímð XM:pLeUj:<H)'�Usû�UsH)'�UWHYLe?NCTP�·Oh��":N=���X�?NC@I
Leð�:<XÆ:<XÆH�=TLRLeð�U�íDA>XMU�:<H�GMUsAT?�X�CzX'LeUsS�XsP

äuT º�Æ¿Ã~Û�ÕW[�åxÃAæzÙ(ÃvÇ�ÃvÂ�Ú�[ÑÕ�Â�Û�å�çMÖ�ºRÙsØAèIÄNÕTÛ
ñ":NH�ísUàUsATímð¼X/�)h�?<A>LMLM:<íWUàíDATHÈh�U��":NU|w�U('y:<H)'�Usû�UsH)'�UWHYLe?NC ATXjAÅLe=TLeAT?<?pCÂATX�CzS�SVU¹LeGM:Ní XM:NSVû�?<U�UM�~ý

ís?���XM:N=@HÍSV=v'�UW?�I1:NL�SVADCÏU��":<X'L�:NHÏLeð�G�UsU%'�:NìlUsG�UsHYL�X'LmA>LM:<=@H�ATG�CÏX'LmA>LMUsXWPW	Æð�UWGMU A>GMUÑLeð�UWH���ûl=TXMXM:�h�?<U
û�ð7A>XMUsXRî{=@G LMð�UÊ=$�TUsGeA>?<?�ATX'CzSVS�UWLMGM:<í�UM�"ís?x��XM:<=TH�S�=�'�Us?owR:pLeð�:<G�GMU|�TUsG�XM:xh�?<U:'�U¹LmATímð�S�UsHYLMXsPL�8=$w�U��@UsGWI
h�UsíDAs��XMU#û7ATG�LM:<íW?<UsX�ísATH�'�:NXMXM=zís:<A>LeUÆî{G�=@S XM:pLeUP°lI~Leð�U8í(��G�GMUWH~L�:<HjLeð�U#GM:�m@ðYL�X4�)h�X'C"X'LeUWS+ísATH�H�=TL�GMUsATímð
:NLMX�S�A>�":NS�AT?��>AT?x��UTI�ATH)'ÍLeðA��XcLeð�G�UsUjû�ð7ATX�UsXywRð�:<ímð6X/��û�ûl=@G'LÊLMð�UjS�A"��:NS�A>?uí(��GMGMUWHYL�:NH6LMð�UjGM:xmTð~L
?BA�LMLe:NísU>I�:�P UTPpI�?N="w ý='�UsH�XM:NL¡CDé>SVA>�":<SVAT?¨ý¡í(��GMGMUWHYL��{?x'�é>S�í$��I�ð�:xmTð"ýc'�UWH�XM:pL¡CDé>S�A"��:NS�A>?pý¡í|��GMG�UsHYL��{ð)'�é>S�í$�
ATH)'�SVA>�":<SVAT?pýhí(��G�GMUWH~L�é>SVA>�":<SVAT?pýhí(��G�GMUsHYL6�{SVí�é>SVí��¹I�'�=jH�=TLRU��":NX�LDP¸	Æð�UcíW=@H)'�:pLe:N=@H�X�î{=@GÆUM�":<X�LMUsH�íWU
=Tî1Leð�Uc=>Leð�UWGRþjû�ð7ATXMUWXRíDATH�h�U�î{= ��H)'���XM:NH)m Leð�Ucû�GM=@û�UsG'Le:<UWXÆ=Tî1Leð�U3LM=TLmA>?<?NCVATX'CzSVS�UWLMGM:<íKU��"ís?���XM:N=@H
S�=�'�UW?�ATH)'0U��"û�G�UsX�XM:<=TH�Xg���A� ATH)'���� �¹P

	Æð�U8S�A"��:NS�A>?pý¡í|��GMG�UsHYLMé�ð�:xm@ðzýc'�UWH�XM:pL¡C��{SVí�é>ð)'��Ðû�ð7A>XMUK:NX®'�UWLMUsGMS�:<H�U('WhYCjLeð�U8î{=@?N?<=$wR:<HDm:m@UsH�UWGeAT?
ís=TH)'�:NLM:<=@H�X

��Ûª�$Í�� × ¥ U¹ì Û©�"Í � ×



þ

� U¹ì Û¢¥ × ¥lÜ©�"Í��vÞ �]þ��
�¡H�A ')'�:pLe:<=TH$ID'�UWH�XM:pLe:NUsXRA>L8XM:pLeUWXP°àATHD'p°\¬Ì�cATG�U\m@:��TUsH�h~C

Ô�á Ë �
��¥ U¹ì × Ô�á�â a ËÕ�
Ö ¥��!�iÖ�¥f�

� UWì Þ ��
��
�#=$w�U|�TUsGsI®w�U�w�=���?x'½?<:N;TU�Le=´'�UWXMísG�:xh�U�Leð�Uàís=@H)'�:NLe:N=@H�Xcî{=@GÊLMð�U U��":NX�LeUWH�ísU�=TîÆLMð�:<X�û�ð7ATX�Uà=@H�?NC6:NH
LeUWGMS�X�=>î$û7ATGMATS�UWLeUWGMX���Iv¥ÏATH)'�¯"P�§&G�=@S ë¸}~XsP��F���¹Io������ATH)'p��
���Ivw�UP'�UsGM:z�@URLeð�U#UWìlUsí¹Le:��TUKUM��:pL�GeA>LMU
î{GM=TS+Leð�Uc?NUWî�LR?<A>LMLM:<ísU3ATH)'�Leð�U�UWìlUsí¹Le:z�@U�UsHYLeGMATH�íWUÊGMA>LeU�Le=ÑLMð�U�GM:xmTð~LR?<A>LMLM:<íWUTI�H�ATSVUW?NCTI

� UWì Ë �R�
Ö³�s¥f� {
� ¯ × ¥ UWì Ë ¯

�R�
ÖÈ�s¥f� { Þ �8���
O�UWíDA ��X�U Leð�UWXMUÆGMA>LeUWXÐXMð�= ��?x' XMA>Le:NX�î�CcLeð�U�m@UsH�UWGeAT?"ís=@HD'�:NLM:<=@H�XL�]þ���Isw�UL�7H7AT?N?NC�=�h"LmAT:NH�Leð�U�û7ATGeA>SVU¹LeUsG
GeA>H)m@UsXÆî{=@G
��I)¥ A>H)'«¯zI

�iÖãê �s¯
� Ü¢¥lÜ ��¬³¯OÖãë �!��¬È¯�� { Ö­�

� × ��Û©�"Í � × �8���
î{=@GÆLeð�UÊísATXMUc:<H�wRð�:<ímð0Leð�UcATX'CzSVS�UWLMGM:<í�X�:<S�û�?<U�UM��íW?x��X�:<=@H0S�=�'�UW?�wR:NLMð�:NGMGMU��@UWGMXM:�h�?<U\'�U¹LmATímð�SVUWH~LMX
íDA>H«h�U�î{=���H)'�:<HàLMð�U�SVí�é>ð)'�û�ð7ATX�UTP
ñ":NSV:N?BATG&íDA>?<í(��?BA>LM:<=@H�XlíDATH\h�U�ûlUWG�î{=@G�SVU|'3î{=@G�LMð�U�S�A>�":NS�AT?¨ý¡í|��GMG�UsHYLMé>?N=$w ýc'�UWH�XM:pL¡Cu�|S�í$é>?�'���û�ð�ATXMU>I

wRð�:Nímð�UM��:NX�LMX
wRð�UsH
��Ûª�$Í�� × ¥ U¹ì Û©�"Í � ×
� U¹ì Ü¢¥ × � UWì Üß�"Í���Þ �!�`ÿ��

òuA>G�Le:Nís?NU:'�UsH�X�:NLM:<UsXRA�L#X�ûlUWís:<AT?$XM:pLeUWXP°�ATH)'«°y¬Ì�cATG�U:m@:��TUsH�h~C
Ô�á Ë �

��¥ UWì × Ô�á�â a Ë©� UWì Þ �!���"�
ü�=@Sgh�:<H�:NH)m�ë¸}�Pi�!���"�fwR:pLeð�ë¸}~XsP��F���ÐATH)'������u?NUDA '�XÐLM=�Leð�UÆî{=@?N?<=$wR:<H)m#U��"û�G�UsXMX�:<=@H�X�î{=@GuLMð�URUWìlUsí¹Le:��TU
GeA�LeUsX

� UWì Ë ��¬È¯OÖ¢ë �!��¬³¯ � { Ö¢�
� × ¥ U¹ì Ë ��¬È¯
¬Ìë �!��¬³¯ � { Ö¢�

� Þ �!�"���
ñ��)h�X�Le:pL���LM:<H)mÏLMð�UsX�U GMUWX/��?pLeXj:<HYLM=Âë¸}&P¡�R�`ÿ���Cz:<UW?x'�X LMð�U0î{=T?<?<=$wR:NH)mÅû7ATGMATS�UWLeUWGjGeATH)mTUsXÑî{=@GjSVí�é>?x'
û�ð7A>XMU

¥lÛ ��¬³¯PÖ­ë �!��¬È¯�� { Ö­�
� × ��Û©�"Í ��Þ �!�$���





	Æð�UÊíDATX�UuwR:NLMð�LMð�UÊð�:xm@ð"ý='�UsH�XM:NL¡CDé>ð�:xm@ð"ý='�UsH�XM:NL¡Cl�{ð)'�é>ðD'��8û�ð�ATXMUÊ:<XRSV=TGMUcís=@S�û�?<:NíDA>LMU('$P��hLKísATH

h�UymTUsH�UWGeAT?N?NC�'�UsX�ísGM:�hlU|'�hYC LMð�U�î{=@?<?N="wR:NH)m íW=@H)'�:pLe:<=TH�X
��Û¢¥ UWì × ¥ U¹ì Ü©�"Í � ×
� U¹ì Û¢¥ × ¥lÜ©�"Í�� × �!���A�

ATH)'
Ô�á ËÕ�
Ö�¥ UWì × Ô�á�â a ËÕ�
Ö ¥��!�iÖ�¥f�

� U¹ì Þ �!�"���
ñ��)h�X�Le:pL���LM:<H)mÑLMð�:<XÆ?<ATX�LRU|}v��A>Le:N=@H�:<HYLe=«�F��� ATH)'�������Cz:<UW?x'�X LMð�U�UWìlUsí¹Le:��TUÊUWHYLeGeA>H�ísUÊATH)'�U��":pL#GMA>LeUWX

� UWì Ë �
Ö�¯
¬Ìë �!�
Ö�¯ � { Ö���¥��!�iÖ�¥f�
� × ¥ UWì Ë ��¬³¯OÖ­ë �!�iÖ�¯ � { Ö���¥��!�iÖ�¥f�

� Þ �!�`þ��
ü�=@S�û7ATG�:<H)m LMð�UsX�UÊUM��û�GMUsX�XM:N=@H�X
wR:NLeðàLMð�U�:<H�U|}v��AT?<:pLe:<UWX\�!�(�A��w�Uc=�h�LeAT:<H î{=TG
��Ûª�"Í��

¥�Ü �iÖ­ë ��¬³���R�
Ö����|�F¯OÖ����
� × ¯ZÜ­� × �!�"
��

wRð�:N?<U3î{=@G
��Üª�$Í��
¥lÜ �
Öãê �s¯

� Þ �!�$���
ë¸}A�7A>Le:N=@H�XL�!�"
��1ATH)'��!�$����'�U¹LeUWGMS�:<H�U�Leð�U�ís=@HD'�:NLM:<=@H�X�î{=@G1Leð�U�U��":NX�LeUWH�ísU�=Tî�Leð�U�ð)'�é�ð)' û�ð7A>XMUTP�§&G�=@S
Leð�Uc?<ATX�LRU|}A�7A>Le:N=@H�w�UcíDA>H AT?NXM=ÑíW=@H�ís?��)'�U�Leð�A>LRLeð�:NXÆû�ð7ATX�UcUM�":<X�LMX#=TH�?NCVî{=@Gi¯gÜª�"Í �"P

	Æð�U�ð�:�m@ð"ýc'�UsH�X�:NL¡CDé>?<=$w ý='�UsH�X�:NL¡C´�|ð)'�é�?x'���û�ð�ATXMUc:<Xi'�U��7H�U|'�hYC
��Û¢¥ UWì × ¥ U¹ì Ü©�"Í � ×
� U¹ì Ü¢¥ × � UWì Üß�"Í���Þ �!�$���

òuA>G�Le:Nís?NU:'�UsH�X�:NLM:<UsXRA�L#X�:NLMUsX6°àATH)'�°y¬¦�cATGMU\m@:z�@UsH�hYC
Ô�á ËÕ�
Ö�¥ UWì × Ô�á�â a Ë©� U¹ì Þ ���Tÿ��

�#=$w�U|�TUsGsI7:NH ís=TH~LMGeATX'LÆLe=�LMð�U3ísATXMU3=>î�LMð�U3û�G�U|�z:<= ��X û�ð7A>XMUsXWI�ís=TSVû7A>GM:<X�=@H =Tî�LMð�UsX�U�U(}A�7A>LM:<=@H�X�wR:NLMð
�F���RA>H)'��8��� XMð�=$wRX#LMð7A>L#ís=@HD'�:NLM:<=@H�Xy�R�$��� íDA>H�H�=TL6hlUcXeA�Le:<X!�7U('0î{=@G8ATHYC��>AT?x��UWXR=TîuLMð�UÊû�ATGeATS�UWLMUsG�X
��ID¥ ATH)'�¯zP¸	Æðv��X8LMð�U�ð)'�é>?�'0û�ð7ATXMUy'�=zUsXRH�=TLRUM�":<X�L#A>L8X'LmA>LM:<=@H7A>G�CVís=@H)'�:NLe:N=@H�XWP

§7=@G�LMð�U�?<=$w ýc'�UWH�XM:pL¡CDé>ð�:xmTð"ýc'�UWH�XM:pL¡C��|?�'�é>ð)'���û�ð7ATX�UTI�wRð�:Nímð�:NXi'�U|�7H�U('�î{=TG
��Üã¥ U¹ì × ��Üª�"Í�� ×
� UWì ÛÊ¥ × ¥�Üª�"Í � × �����"�



�
ATH)'

Ô�á Ë ���!�iÖÈ���
¥ UWì × Ô�á�â a ËÒ�
Ö ¥��!�
Ö�¥f�

� U¹ì × �������
w�UÊísATH�ûlUWG�î{=@G�S XM:NSV:N?BATG�íDAT?Ní(��?<A>Le:N=@H�XWI�ATH)'��7H)'�Leð�A>LÆLeð�:NXÆû�ð7ATX�UÊUM�":<X�LMXiwRð�UsH
�iÖ­ë ��¬³���R��Ö����(��¯OÖ����

� ÜÊ¥�Ü ��¬È¯OÖ­ë �R��¬³¯ � { Ö����!�
ÖÈ���(�!�iÖÈ���
� × ��Üª�"Í���Þ���� ���

§u:NH7AT?<?pC@IYî{=@G LMð�U�?<=$w ýc'�UWH�XM:pL¡CDé>?<=$w ýc'�UsH�X�:NL¡C��{?x'�é>?�'���û�ð�ATXMU>I�î{=@GLwRð�:<ímð
��Ü¢¥ UWì × ��Üß�"Í�� ×
� U¹ì Ü¢¥ × � UWì Üß�"Í�� × ���s�A�

ATH)'
Ô�á Ë ���!�
Ö����

¥ UWì × Ô�á�â a Ëß� U¹ì × �������
Leð�UcUM�":<X�LMUsH�íWUÊíW=@H)'�:pLe:N=@H�XRATG�U:m@:��TUsH�h~C

¥lÛ ��¬³¯OÖ­ë �!��¬³¯ � { Ö����R�iÖÈ���|�!�iÖÈ���
� × ��Ü©�$Í���Þ ���Tþ��

	ÆðA��X Leð�UÅû�ð7ATX�Up'�:<A m@GeA>S ís=@H�X�:<X'LeX =Tî�î{= ��G´��î{=@GW¯¦Ûì�"Í�� ��=@G%�)�@UÈ��î{=@GW¯¦Ü �"Í�� �jX'LmA>LM:<=@H7A>G�C
û�ð7A>XMUsXWI7ATX�XMð�=$wRH�:<HW§u:xm�P¸�"P�ï3UsH�XM:NL¡CVû�G�= �7?<UWX�:NH AT?N?�û�ð7ATXMUWXÆíDATHWhlU#UDATX�:<?NCjíW=@H�X'LeG/��íWLeU|'àî{GM=@S Leð�U
ís=TGMGMUWXMû�=@H)'�:NH)m�'�UWH�XM:pL¡CÅû�G�= �7?NUsX3A�L3UDA>ímð6X4�)h�?<A>LMLM:<ísUy��X�:<H)m�LMð�U UM��A>íWL�U��"û�G�UsX�XM:<=TH�X:m@:��TUsHÅ:NH´�RUWî{XsP
���zI2����P

S(S|S�T ¼¦Y\UWV�½Õ_P¹ZXuÀ�Y±¾)SM¼ã]^À�¹iV�S(Y\U�¾�¹ZU%[¤[^S(¾o_6]W¾¿¾�S(Y\U
�¡H�LMð�U�?N:<S�:NLÆ=>î¸¯^Î ÿ�I&Leð�UÊû�GMUWXMUWH~L3SV=v'�Us?IwR:pLeð�'�UWLmA>ímð�SVUWHYLeX3G�U(')��íWUsXKLM=VLMð�UÊLM=TLmAT?N?NC�A>X�CzSjý

S�UWLeG�:<í UM�"ís?x��XM:<=THyS�=v'�Us?]I�ATH)'¼:NL íDATHÈh�UàUDATX�:<?NCÂímð�UWím;TU(' Leð7A>LÑLMð�UàGMUWX/��?pLeXj=�h�LeAT:<H�U('���X�:<H)mÍ=���G
ATû�û�GM=��":<SVA>LeURLeð�UW=@G�C�A m@G�UsU3û�UsG'î{Usí¹Le?NC�wR:pLeð�LMð�U3;~H�=$wRH�U���ATíWL XM=@?���Le:N=@H `2~Re P¸	�= :NHA�TUsX'Le:xm@A>LeU8Leð�UP�>A�ý
?<:�'�:NL¡C#=Tî�=���G�Leð�UW=@GMU¹Le:NíDAT?~ATû�û�GM=YA>ímðÊî{=@G�m@UWH�UsGMAT?��>AT?x��UWX1=Tî)¯zI>w�U�ûlUWG�î{=@G�SVU|' E�=TH~LMU ü A>GM?<=RíW=@SVûD��LeUWG
XM:NSg��?<A>Le:N=@H�XsP

�¡H�=���G�ís=TSVû)�"LeUsG�X�:<Sg��?<A>Le:N=@H�X-w�U8ís=@H�XM:x'�UsGMU|'�A�?BA�LMLe:NísU�wR:pLeð%�íË©�Tÿ@ÿ�X�:NLeUWXsP�ñz:<H�íWU8= ��G�Leð�UW=@G�C
:<Xg�>AT?N:x'½=@H�?NC½A�L�LMð�UàLeð�UWGMS�=�'"C"H�ATSV:Ní ?<:NSV:pL^� Î ÏËI�LMð�UsG�U�A>GMU�'�U|�z:<A>Le:N=@H�X î{GM=TS Leð�UW=@GMU¹Le:NíDAT?
û�G�U('�:NíWLe:N=@H�X î{=@G��7H�:NLMU¹ýhXM:xjWU�?BA>L�Le:NísUsX|î�ð�=$w�U|�TUsGsIlATXLw�U�ímð�Usím;>U(' î{=@G�Leð�U�Le=>LmAT?N?NCVATX�CzS�SVU¹LeG�:<í3X�:<S�û�?<U
U��"íW?x��X�:<=@HÅS�=v'�Us?]Io��Ë��>ÿ@ÿ�:<X#?BATG4m@UcUsH�=��Dm@ðÅLe= H�U(m@?NUsíWLKLeð�UWXMUg'�U��z:BA>LM:<=@H�XWP�ñ":NSV:N?BATGÆ?<A>LMLM:<ísUcXM:�jsUWX
ð7A��@UuhlUWUsHp��XMU(' X/��íWísUsX�X�î���?N?NC0:<H0ís=TSVû)�"LeUsG#ATH7A>?NCzXM:NX8=>îÐ?<=zíDA>?�:<H�ð�=TSV=�mTUsH�UW:NLe:NUsXÆ:NH�J3ñ�ë�ò�X `�aFnRe PL�¡H



�
A ')'�:NLe:N=@H$I1:<HÂ=���GcXM:NSg��?BA�Le:<=TH�XOw�U�ATXMX4��S�U(' Leð�A>LÊLMð�U�X�CzX�LMUsS G�UDATímð�UsXÑA0X�LmA�Le:<=TH7ATG�CÅX�LmA�LeU�wRð�UsH
S�=@GMU�Leð7A>H��Tÿ@ÿ@ÿTÿ�û7A>G�Le:Nís?NUsX8û7ATXMX#Leð�G�=��)m@ð0Leð�UÊ?BA>L�Le:<íWU�X�LmA>G�Le:NH)mVî{G�=@S Leð�UÊ:<H�:pLe:<AT?$S�=@SVUWHYLDPRë�ATímð
'�UWH�XM:pL¡Cjû�GM= ��?<ULw�ATX�íDAT?Ní(��?<A>LeU|'%hYC�A��@UWGeA mT:<H)m�=$�@UWG6�`ÿ � E0=@HYLeUKü ATGM?N=cX'LeUWû�XsP�O�= ��H)'7ATG�:<UWX�:NHÑû�ð7ATX�U
'�:<A m@GeA>SVX^w�UsGMU´'�UWLeUWGMS�:<H�U|'¢hYC
A>H7AT?NCvjW:<H)m6Leð�U�ímð7ATH)m@UWXà:<HÊ'�UsH�X�:NL¡C û�GM=s�7?<UWX�:<H ís=@G�GMUWXMû�=@H)'�:NH)m
X/�Dh�?BA>L�Le:NísUsXWê�XMUWUZ§u:�m�P���P

§7=@G%¯ßÜì�"Í �"IÆ=���GàA>û�û�GM=��":<SVA>LMU0LMð�Us=@G'C�û�GMU('�:<íWLMX�Leð�A>L Leð�UsGMUÅATGMU��)�@UÏû�=@XMX�:xh�?NU X'LmA>LM:<=@H7A>G�C
û�ð7A>XMUsXWI�wRð�:<?NU3î{=@G
¯^Ûª�"Í���Leð�UcHA��SZhlUWG8=>îÐA��>AT:<?<A h�?NU3û�ð7ATX�UsX�'�UsíWGMUsATXMUWXPhYC�=@H�U>P®�ÂUcAT?<X�=jû�GMU|'�:<í¹L
Leð�A>LÑLeð�UWGMU0ATG�U Lcw�=ÏL¡CzûlUWXV=>î#û�ð7ATXMUàLMGeATH�X�:NLM:<=@H�X�:<H Leð�U0X'CzX�LeUWS�ê���GMX�L'ý¡=@G4'�UsGjû�ð�ATXMUàLeGMATH�X�:NLe:N=@H�X
�{LMð�:<ím;yXM=T?<:x'�?<:<H�UsX�:NH­§u:�m�P®���j:<H��@=@?z�@UÏA�ï4��SVû
:NH
Leð�U û7ATG�LM:<íW?<U�'�UsH�X�:NL¡C�:<H
=@H�UÏ=Tî�Leð�U X/�)h�?<A>L�ý
Le:NísUWXsIAwRð�:<?NU8î{=@G�XMUWís=@HD'"ý¡=@G4'�UsG�û�ð7ATX�U#LeGMATH�X�:NLe:N=@H�X6�{LMð�:<HVXM=@?N:x'�?<:NH�UsX�:<HW§u:xm�P¸����LMð�UP'�UsH�X�:NL¡C�û�GM=s�7?<UWX
ímð7ATHDm@U ís=TH~LM:<HA��=���XM?NCTP�	Æð�UsX�UàGMUsX4��?NLMX ATG�U�w�Us?N?�X4��û�û�=@G�LMU('�hYC6U��zLeUWH�XM:z�@UàíW=@SVûD��LeUWG�XM:NSg��?<A>Le:N=@H�X
ATX3:N?<?���X�LMGeA>LMU(' :NH´§u:�m�P®�zP:	Æð�UÑû�ð7ATX�U^hl=���H)'7ATG�:<UsX#=�h�LeAT:<H�U|' î{GM=TS5E�=TH~LMUjü ATG�?<= X�:<Sg��?<A>Le:N=@H�X8ATG�U
:<H½UM�"ísUs?N?<UWH~L�Asm@GMUWUsS�UsHYL^wR:NLMð Leð�UW=@GMU¹Le:<ísAT?<?pC6íDAT?Ní(��?<A>LeU|'�hl=���H)'7ATG�:<UsXWI�AT?NLMð�=��)m@ð LMð�UsG�U�ATGMUàX�S�A>?<?
'�U��":<A>Le:N=@H�XRA>Li��GMX�L'ý¡=@G4'�UsGRû�ð�ATXMU\h�=���H)'7A>GM:<UWXsP
ñ":NSV:N?BATG�?NC@I�ATX�X�ð�=$wRH�:<H%§u:�m�P¸��IYLMð�UsG�U#:NX�A:�TUsG'C�mT="=v'^}A�7AT?<:pLmA>LM:��TURATH)'%}v��ATHYLe:NLeA>Le:z�@URA mTGMUsUWSVUWHYL

h�UWLcw�UsUsH�Leð�Uy'�UsH�XM:NL¡C�û�GM= �7?NUsXRíDA>?<í(��?BA>LMU('àî{GM=@S =���G8ATû�û�G�=���:NS�A�LeU�ATû�û�GM=YATímð ATH)'�Leð�=TXMUc=�h�LmA>:<H�U|'
hYCÂE�=@HYLeUVü ATG�?<=�XM:NSg��?<A>Le:N=@H�XsPg�#=$w�U��@UWGsIâLMð�UsG�U�A>GMU^'�:pì�UWGMUsH�ísUsXc:<HÏLMð�UjGMU(mT:<=@HÍH�UsATG�Leð�UjXMû�UsíW:BAT?
XM:pLeUP°jî{G�=@S�wRð�:Nímð :<G�GMU|�TUsG�XM:xh�?<U
'�UWLeATímð�S�UsHYLeX�S�ADCj=zísí|��GsP¸	Æð�:NX�:NX�AÊís=TH�XMU|}v��UsH�íWU3=Tî$LMð�UKA>û�û�GM=��":pý
SVA>Le:N=@H�wRð�:NímðàH�U(mT?<Usí¹LeX LMð�UO'�UWH�XM:pL¡C ís=TGMGMUW?BA>LM:<=@H�X�H�UsATG�Leð�U�XMû�Usís:<AT?�X�:NLMU:°lP¸�¡H�GMUsAT?�X'CzX�LeUWSVX LMð�UsX�U
ís=TGMGMUW?BA>LM:<=@H�X�A>GMUKX�:xm@H�:��7ísATHYL ATHD'�'�UWLMUsG�SV:NH�U8LMð�UPh�Usð�A$�z:N=@G�=Tî�Leð�U#X�CzX�LMUsS H�UDATG�Leð�UPhl=���H)'7ATG'C�h�U¹ý
Lcw�UsUsH�Lcw�=cX/�Dh�?BA>L�Le:NísUsXWP�	Æð�:NX�U¹ì�UWíWL�:<X�íW?<UsATGM?pC�X�UsUsHV:<HÑLeð�URî|A>:<?x��GMU�=>î�=���GÐLeð�UW=@G�C LM=Ê?N="ísA>LeU�U���ATíWLM?NC
Leð�Ucû�=@X�:NLe:N=@H�X =>îuû�ð�ATXMU�LeGMATH�XM:pLe:N=@H�X\�{XMUsUu§u:�m�P��A��I�UsX�ûlUWís:BA>?<?NC��7GMX'L�ýh=@G/'�UWGRû�ð7ATX�Uyh�=���HD'7ATGM:NUsXWP

·O��GÊATû�û�G�=$�":NS�A>LMU�LMð�Us=TG�CÂ:<XZh�ATXMU|' =@HæLMð�U GMUWû�GMUWXMUWH~LeA>Le:N=@H =TîÆLMð�U�X'CzX�LeUWS�wR:pLeð :NGMGMU��@UWGMXM:�h�?<U
'�U¹LmATímð�S�UsHYLMX3ATXÆLcw�=VíW=���û�?NU('�LM=TLmA>?<?NC�ATX'C"S�S�UWLeG�:<í�UM��íW?x��X�:<=@H0S�=�'�UW?<XWP¸	Æð�:<XRX/�Dm�m@UsX'LeX8Leð7A>LRLMð�UsG�U
ATG�UW��ûl=TXMXM:�h�?<UjX'LmA>LM:<=@H7A>G�CÏû�ð�ATXMUWX(î�ð�=$w�U|�@UWGsIuLMð�GMUWUVû�ð7ATXMUWX�ísATH�H�=TLÊ=zísí(��Gu')��U�LM=0LMð�U�î|A>íWLcLeð7A>L
Leð�U�û7ATG�LM:<íW?<UKí|��GMG�UsHYL8:<H LMð�U�GM:�m@ðYLÆX/�)h�?BA>L�Le:<íWU3íDA>H�H�=TLRG�UDATímð�:NLMX SVA>�":<SVAT?à�>AT?���UTP��¡H�As')'�:NLM:<=@H�I�=���G
Leð�Us=@G�UWLe:NíDAT?1ísAT?<í|��?BA>LM:<=@H�XsI7X/��û�ûl=TG�LeU|'phYC íW=@S�û)��LeUWG#X�:<Sg��?BA>LM:<=@H�XWI�:<HD'�:<ísA>LeU�Leð7A�L#LMð�U�ð)'�é>?x'0û�ð7ATX�U
AT?NXM=RíDATH�H�=TL�h�U�î{= ��H)'ÊA>L1X�LeA>Le:N=@H7ATG'C3ís=TH)'�:NLM:<=@H�XsP-�#=$w�U|�@UWGsITLMð�U�GMUsATXM=@H�î{=@G$LMð�:<X�:NX�H�=TL-��H)'�UWGMX'Le=z=�'$P
	�=cUM�"û�?BAT:NHÑLeð�UÆS�:<íWGM=@X�ís=@û�:Ní H7A>L/��GMUR=Tî�Leð�:<X�û�ð�UWH�=@S�UsH�=TH�w�U8:<H��@=@;>UÆLeð�U
'�=@SVAT:NH"ý=w�AT?<?YLMð�Us=@G'C�ðñ�sò�P
J L�?BATG4m@U Le:NSVUWXsI@LMð�U6'�=@S�A>:<Hgw�AT?<?NX�wR:<?<?DhlURî{=���H)'�H�UsATG�ís=@G�GMUsX�ûl=TH)'�:<HDmuh�=���H)'�ATGM:NUsX�=TîlX/�)h�?<A>LMLM:<íWUsXsI
ATX�X�ð�=$wRH�:<H�§â:xm�P®�zP��¡HVAT?<?zU��":<X'Le:NH)m�X�LmA�Le:<=TH7ATG�CÊû�ð7A>XMUsXWI"=TH�UÆ=@GÐLcw�=u'�=TS�AT:NHZw�AT?<?NX�ATGMU î{= ��H)'jH�UDA>G
Leð�Uyh�=���HD'7ATG�C�hlU¹Lcw�UWUsHÅX4�)h�?BA�LMLe:NísUWXsI7ð�=$w�U|�@UWGK:NH�LMð�U�ûl=TXMXM:�h�?<U�ðD'�é>?x'�û�ð�ATXMU�Leð�U�G�U(m@:N=@H�H�UDATGRX�:NLeU



�Dÿ
°�'�=zUsX�H�=TL�ís=@HYLeAT:<H�Leð�U6'�=@SVAT:<H�w A>?<?<XWP�	Æð�:NX�S�UDATH�X�LMð7A>LÆA>H~C%'�UWH�XM:pL¡C�����íWL/�7A>LM:<=@HV:<HVLMð�:<X�GMU|m@:<=TH
wR:<?N?�'�UsX'LeGM=`C�Leð�Ug'�UsH�X�:NL¡CpmTGeA '�:NUsHYLOh�UWLcw�UsUWHÏLeð�U ?NUWî�L3ATH)' LMð�U GM:�m@ðYL3X4�)h�?BA�LMLe:NísUWX3ATH)'ÏU��@UWH~L/�7AT?N?NC@I
A>Lc?BA>G/m@U LM:<S�UsXsI�LMð�:<X�û�ð7A>XMU�wR:<?<?uH�=TLc="íWí(��GWP��¡HÂís=@HYLMGeATX'LDIâAT?<?Ð=>Leð�UWGÊû�ð�ATXMUWXywR:N?<?�h�UVX'LmA h�?<U^wR:NLMð
GMUWXMû�Usí¹L#LM=VA>H~C�'�UsH�X�:NL¡C�����íWL���A>Le:N=@H$P

S�óWT ¾�]�¼¢¼ã¹ZX�ô�¹ZU%[õ_\Y\U�_6Àf]W¾�S(Y\U�¾
�ÂU�:NHA�TUsX'Le:xm@A>LeU|' Leð�U UWìlUsí¹L =TîK:<G�GMU|�TUsG�XM:xh�?<U�'�UWLeATímð�S�UsHYLeX =>î3û7ATG'Le:Nís?<UWXj=@H LMð�U�'�CzH7A>SV:NísX�=Tî

ATX'C"S�S�UWLeG�:<í�XM:NSVû�?NUjU��"ís?���XM:N=@H û�G�="íWUsXMX�UsXWP��æUVXMû�UsíW:��7ísAT?<?pCÍís=@H�X�:x'�UWGMU|' Leð�UVXM:<S�û�?NUVS�=�'�Us?¸wR:NLMð
=@H�?pCg'�:NXMX�="íW:BA>LM:<=@H�XÐî{G�=@S A�XM:NH)m@?NU XM:pLeUR:<HÑLeð�U�hD��?<; =>îlLMð�U#X'CzX�LeUWS�P¸	Æð�U8S�=v'�Us?Dw�ATX�XM=@?z�@U|' ATH7A>?NC~L�ý
:<ísAT?<?pC���X�:<H)mVAjXM:<S�û�?NU�ATû�û�G�=$�":NS�A>LMU�Leð�UW=@G�CTP
·O��G#S�UWLMð�=v'�:NX�h�ATXMU|'Å=@H�Lcw�=àA>XMX/��SVû�LM:<=@H�XsPL§â:<GMX'LDI
w�U S�A>û�ûlU|'æ=���G�S�=�'�UW?¸wR:NLeðÂ:<G�GMU|�TUsG�XM:xh�?<UW'�UWLmA>ímð�SVUWHYLeX :NH~LM=�Lcw�=Ïís=���û�?<U|'æLe=TLeAT?<?pCÏATX'CzSVS�UWLMGM:<í
U��"íW?x��X�:<=@HVû�GM=zísUWXMXMUWX�wR:NLMð�=���L�'�U¹LmATímð�SVUWH~LMXsP®�¡HVLMð�UKX�UsíW=@H)'àATX�X/��S�û�LM:<=@H$I�w�U#LMGMUDA�LeU('�Leð�U#û7ATG'Le:<íW?<U
=zísí(��û7ATH�íW:<UsXÊ=Tî X�:NLMU�°Ê��wRð�UWGMUW'�UWLmA>ímð�SVUWHYLeXÊLeAT;TUVû�?BA>ísU$��ATHD'æXM:pLeUW°^¬Õ��:<HÂA�S�UDATHzý=�7UW?x'Íî|ATXMð"ý
:<=TH$I�:]P U>PNIow�UjH�U(mT?<Usí¹LeU|'ÅLeð�U^'�UWH�XM:pL¡CÅíW=@GMG�Us?BA�Le:<=TH�XKH�UsATG3Leð�Ughl= ��H)'7ATG'Cph�UWLcw�UsUWH6Lcw�=�X/�)h�?<A>LMLM:<íWUsXsP
�#X�:<H)m LMð�UsX�UcATXMX4��SVû"Le:<=TH�X�w�U�XMð�=$w�U('�LMð7A>LÆ:NGMG�U|�@UWGMX�:xh�?NUO'�UWLeATímð�S�UsHYLeXWI7U|�TUsH�î{GM=@S Leð�U�X�:<H)mT?<U3X�:NLeU
î|ATGjA�w�A`Cæî{GM=@S©Leð�U�h�=���H)'7A>GM:<UWXsI�X�LMGM=@H)mT?NC :NHD����UWH�ísUàLMð�U�'�UsH�XM:NL¡C¼û�GM= �7?NUsXjATHD'yû�ð7ATXMU�h�Usð7A��z:<=@G
:<H¼J3ñ�ë�ò�XWPÈ	Æð�UsX�U GMUWX/��?pLeX�ATG�U�m@UsH�UWGeAT?N?NCæX/��û�û�=@G'LeU('³hYC½ís=TSVû)�"LeUsGVE�=TH~LMU�ü ATGM?N=6X�:<Sg��?BA>LM:<=@H�XWP
ñ"=@S�UÑ=�h�X�UsG!�@U('�'�U|�z:BA�Le:<=TH�X:hlU¹Lcw�UWUsHæLMð�Us=TG�CÍATHD'ÂíW=@SVûD��LeUWGcX�:<Sg��?BA>LM:<=@H�XKATGMU�A>L�LeG�:xh)��LMU('ÍLe=àLeð�U
S�UDATH"ý��7Us?�'�ATXMX4��SVû"Le:<=THjî{=TG�'�UsH�X�:NLe:NUsX�H�UsATG�Leð�URXMû�UsíW:BAT?7X�:NLMU
wR:pLeð�'�U¹LmATímð�S�UsHYLMXsP®	Æð�U8SV:NísGM=TXMís=Tû�:<í
=@G�:xm@:NH�X�=>î1ís=@S�û�?<UM��û�ð7ATX�U:hlUWð7A��z:<=@G�w ATX ATH7AT?pC�jWU('���X�:<H)m A�û�ð�UWH�=@S�UsH�=@?N=�m@:NíDAT?�'�=@SVAT:NH"ý=w�AT?<?"Leð�U�ý
=@G'C@P�	Æð�:NX�ATH7A>?NCzXM:NXÐís=@H�ís?x�D'�UsX�Leð�A>L�U��":NX�Le:NH)m�X�LeA>Le:N=@H7ATG'C�û�ð7ATXMUWX�XMð�=���?x'Ñís=TH~LeAT:<H LMð�Ui'�=@SVAT:NHZw A>?<?<X
:<HàLMð�U\hl=���H)'7ATG'CàGMU|m@:<=@H�h�UWLcw�UsUWHÅX/�Dh�?BA>L�Le:NísUsXWP
ïO��U�Le= û�ATG�LM:<ís?NU¹ýhð�=@?<UjX'C"S�S�UWLeG'C@IÐ= ��G ATH�AT?NC~Le:NíDAT?�ATHD' ís=@S�û)��LeA>Le:N=@H7AT?�ATH�AT?NCzXM:NXÊ:NX AT?NXM=��TA>?<:x'

î{=@G�Leð�U%'�UsXMíWGM:Nû�Le:N=@HÂ=>î�U¹ì�UWíWLeXÊ=Tî�A>LMLeATímð�S�UsHYLeXc=@HÍLeð�U%'�CzH7ATS�:<íWX�=Tî J3ñ�ë�ò�XWP�	Æð�:NXc?NUDA '�X�LM=0ATH
:<HYLMUsGMUWX�LM:<H)mÏû�G�=�h�?NUsS =Tî8ð�=$wõö�÷>ø�ù A>L�LmATímð�S�UsHYLMXjATH)'�'�U¹LmATímð�S�UsHYLMXÑS�ADCÂ:<HD����UsH�íWU Leð�U�'"C"H�ATSjý
:<íWX =Tî8ATX'CzSVS�UWLMGM:<íVXM:NSVû�?NU�UM��íW?x��X�:<=@H½û�GM=zísUsX�XMUWXsP��hLÑ:<X G�UDATX�=@H7A h�?<U�LM=ÅX/�)m m@UsX'LÑLeð7A>L =���G X�:<S�û�?<U
ATû�û�GM=��":<SVA>LeUÑS�UWLMð�=�'�IâA>?<=@H)m�wR:pLeð6ís=@S�û)��LMUsG�XM:NSg��?BA�Le:<=TH�XsI�:NXÊA�û�G�=@SV:NXM:NH)m�ATû�û�G�=YATímðÍLe=�LmATím;~?NU
Leð�UsXMUcís=TSVû�?NU�� û�GM=�h�?<UsS�XÆ=Tîâ?<=$w ýc'�:<S�UsH�X�:<=@H7A>?lSg��?NLe:¨ý¡û7A>G�Le:Nís?NU8LMGeATH�X�ûl=TG�LDP



� �
¹uÅ(ú�ÂlØ>×ZÄNÕTÚoæ�Ç�Õ ÂDç¹Û

	Æð�UVísGM:pLe:NíDAT?ÐG�UDA '�:<H)m0=Tî LMð�UVSVATHA��X�ísGM:Nû�Luh~CÂò�GM=>î-P0EÂP-�8=�h�UsG'L�:NXÊð�:xm@ð�?pCÏATû�û�GMUWís:BA�LeU('�P�	Æð�U
�7H7A>H�ís:<AT?uX4��û�û�=@G�L�=Tî�LMð�U�ü ATS�:<?<?NU�A>H)'��#UsH�G�CÏï3G�UWC~î���Xc9#U�w£§&ATí|��?NL¡C�J6w�ATG4'�Xcò�G�=�m@GMATSì����H)'�UWG
û GeATHYL89P§1ý-ÿ@ÿ�ý¡ÿ��Tþ���:<Xim@GMA>LeU¹î���?<?pC A>ím;zH�="wR?NU(')mTU('$P

ü;ý/þuÿ ¿��@§�¾~¢�¦¬¤¡¤-¢�±`°z°Ñ±`°~¶��R¿���¿���¿���¦p±@É@¦p°	� kT^so�[ �Y_¡^DdYoMn<aBn�fDdYoK^`d�
 i�_�nBaBnBv�^�� � k@[ed"f`b�[md"^ É~£�¶z¦¬¤¡£�¶ Ä> jÓ�¿

 ¯�¢#ÄV±`°~¶	�~¿��&£mÄ�¯¹¸�¦¬¤����B��§m±`¶~£�¢�¦¨§DÉ���£m¸��1¯`¥-Ì�É ý�������� É���¯�«�¿ ý! ¿

ü#"|þuÿ ¿ 
 £m¥-¥'¦¨¶~±@ÉYÒ0¿��R¿%$1ÃD±`°~�mÉ&�#¿%'�±DÌT¦p¢Ë±`°z¶��K¿%��±`�'Ç>®~¦¨£m¥�É(�~¿&�â¾� @�m¿@� Ü ÒV±D¤-¾7¿*)�£�°7¿�+�,&É ý.-/��0 � ý�����0�� ¿
ü#0|þuÿ ¿ 
 £m¥-¥'¦p¶~±@É���¾> T��¿���£mª&¿�1�243zÉ�5 � � ý�����6�� ¿
ü -�þ )K¿ Ò0¿7�@§'¾98®Y¤��`É#¦¨°:� kT^Dom[¼�~_h^`dYo�nBaBnBf`dYoÏ^`d�
Fi�_�nBaBn�v'^�� � k@[md"fDbc[ed�^ É#£�¶z¦¬¤¡£�¶yÄT  Ó�¿ 
 ¯�¢#Ä�±`°~¶;�Y¿

��£mÄ�¯W¸�¦¬¤����B��§m±`¶Y£�¢�¦¨§DÉ��&¯�°~¶~¯�°7É "�<�<�</� É���¯�«�¿ ý�� ¿
ü#�|þ �~¿ ÀÆ¿zÒ�±`§ 
 ¯�°~±`«p¶7É��~¿�'8¿�) ¦¨Ä~Äz��±`°~¶j�#¿ Ó�¿*�â¦¬ª~Ì@¦¨°7É ÿ ¦¬¯`ª�¯�«¬ T¢�£m¥'�=,7É ý � ý�� 5 6�� ¿
ü 5 þ )K¿ Ò0¿>�Y§'¾98®Y¤��`É�$â®Y¥-¯`ªz¾> @�m¿��&£m¤¡¤m¿*?�@7É�5 "�0 � ý�������� ¿
ü� �þ ÀÆ¿"Ó�¾Y¯�®7É���¾> @�m¿���£mÃ�¿*�&£m¤¡¤m¿>@*2&É 6�� � ý�����6�� ¿
ü#6|þ �K¿���¯`ª~Ì`¯WÃ"ÉA��¿>�@±`°>¤¡£�°7É"�#¿4�@§'¾~±`¶z�-§'¾~°~£�¦¨¶Y£m¥�±`°~¶B)K¿ Ò0¿A�Y§'¾98®Y¤��`É>�Y¿���¾> T�m¿�� Ü Ò�±D¤-¾&¿A)�£�°&¿>1*?&É>� -/�

� "�<�<�ý!� ¿
ü#�|þ �#¿ ÿ ¿C�Æ¯�«¬¯�¢�£�¦¨�¡ÌT `É&)K¿ Ò0¿(�@§�¾D8®Y¤��`ÉC$�¿ ÿ ¿C�Æ¯�«¬¯�¢�£�¦¨�¡ÌT K±`°~¶E�Y¿���¿&�T¤¡¥'±`«¨£m `É&�Y¿C��¾> T�m¿>� Ü ÒV±D¤-¾7¿&) £�°7¿&1F3~É

5 ��ý$ý � ý�����6�� ¿
ü;ýG<(þ �K¿*��¯`ª~Ì`¯¹Ãj±`°z¶H)K¿ Ò0¿��@§'¾98®Y¤��`É*$�®~¥-¯`ªz¾> T�m¿%��£m¤¡¤m¿�?�@&É "��� � ý�������� ¿
ü;ý$ý/þ Ó�¿��â¦¬·`¯`¥'�-§�¾�±`°~¶	)3¿ Ò�¿A�@§'¾98®~¤��`É��Y¿��â¾� @�m¿~� Ü Ò�±D¤-¾&¿�)�£�°7¿�1�17É  ���ý�� � "�<�<�</� ¿
ü;ý�"|þ �~¿I��¿�'�±D·`£m¥¹É��Y¿��R¥'®Y·YÉ%�K¿*��¯`ª~Ì`¯¹Ãj±`°~¶	)3¿ Ò�¿A�@§'¾98®~¤��`É*��¾> T��¿���£mÃ�¿*$J,�17É <�� 5 ý$ýG< � "�<�<�ý!� ¿
ü;ý�0|þ Ò0¿K�Y¿��Y§'¾~°~¦¨¤��m£m¥�É���¿%� ¦¨�-�-§�¾Y£m¥�±`°~¶H��¿ Ò�¿ ÿ «¬¯@§-Ì�É*��±D¤-®Y¥-£#Óu£�«p« ÿ ¦¨¯�«¬¯`·` 	+�É   ý�6 � "�<�<�</� ¿
ü;ý.-�þ Ò0¿�$�¿*L$¦¨�'¾Y£m¥�±`°~¶Ñ�#¿ ÿ ¿��Æ¯�«¬¯�¢�£�¦¨�¡ÌT `É��1¥-¯@§D¿���±D¤-«l��§m±`¶&¿��@§m¦AMN�@�;O�@7É  � P-/6 � "�<�<�ý!� ¿
ü;ý��|þ �#¿ ÿ ¿��Æ¯�«¬¯�¢�£�¦¨�¡ÌT Ê±`°~¶�Ò0¿�$�¿�L�¦p�-¾Y£m¥�É%��¾> @�-¦¨§m±��Q+�R%O7É ý � "�<�<�</� ¿
ü;ý 5 þ �#¿ ÿ ¿��Æ¯�«¬¯�¢�£�¦¨�¡ÌT `É*�Y¿���¾> @�m¿~� Ü Ò�±D¤-¾7¿>)�£�°7¿�1F3~É ý$ý���0 � ý�����6�� ¿



�$�
S åxæ�TlÙWÕ�_6Ã�U¿ç|å<Ø�ÂlÛ

§u:�m�PL�@P 	Æð�U0LM=TLmA>?<?NC ATX�CzS�SVU¹LeG�:<íàU��"íW?x��X�:<=@H SV=v'�Us?�wR:NLeðy:<G�GMU��@UsG�XM:�h�?<U�'�U¹LmATímð�S�UsHYLMXVî{GM=TS A
XMû�UsíW:��7íKXM:NLMU#:NHVLMð�UKS�:x')'�?<UR=Tî�Leð�UK?BA�LMLe:NísU>P�	Æð�U3S�=v'�Us?&íDA>H�hlU#S�A>û�ûlU|' :<HYLM=ÊLcw�= ís=���û�?<U|'�Le=TLeAT?<?pC
ATX'C"S�S�UWLeG�:<í�UM��íW?x��X�:<=@H�S�=�'�Us?<X�wR:NLeð�=���L�'�UWLeATímð�S�UsHYLeXZ�|X�UsU�LeUM�zL#î{=@Gi'�UWLmA>:<?<X��¹P
§u:�m�P®�"P ò�ð7A>XMUi'�:<A m@GeA>SVX�î{=@GuLeð�URATX�CzS�SVU¹LeGM:Ní�UM��íW?x��X�:<=@HjS�=�'�Us?�wR:pLeðÑ:NGMGMU��@UWGMXM:�h�?<U�'�UWLeATímð�S�UsHYLeXWê
A��Æî{=@G6¯^Ë.ÿDÞJ�Dî¿h��Rî{=@G6¯^Ë.ÿDÞ;
zP3ñ"=T?<:x'0?<:NH�UsX8ís=TGMGMUWXMû�=@H)'ÅLM= GMUWX/��?pLeXK= h�LmAT:NH�U('�î{GM=@SÝATû�û�GM=��":<SVA>LeU
XM=T?x��LM:<=@H�XWP�	Æð�:<ím;�XM=@?N:x'�?<:NH�UsXR:NH)'�:<ísA>LeU3LMð�Ucûl=@X�:NLM:<=@H�=Tîf�7GMX'L�ý¡=TG/'�UWG#û�ð�ATXMUuhl=���H)'7ATG�:<UsXWI)wRð�:<?NU�Leð�:NH
XM=T?<:x'�?<:NH�UsX6'�UsH�=>LeU X�Usís=TH)'"ý¡=TG/'�UWG�û�ð7ATX�U LeGeA>H�XM:pLe:<=TH�XsP6	Æð�UÑís:NGMís?NUsX#XMð�=$w.Leð�U G�UsX4��?NLMXKî{GM=@S E�=TH~LMU
ü ATG�?<=Ïís=TSVû)�"LeUsGjX�:<Sg��?<A>Le:N=@H�XWP�§u:N?<?NU(' íW:<GMíW?<UWXÑXMð�=$w±��GMX�L'ý¡=@G4'�UsGjû�ð�ATXMU�h�=���H)'7A>GM:<UWXsI�ATH)'yUsS�û�L¡C
ís:NGMíW?<UsXi'�:<XMû�?BADC X�Usís=TH)'"ý¡=TG/'�UWG#û�ð�ATXMU\h�=���H)'7A>GM:<UWXsP
§u:�m�P¸��P ï3UsH�XM:NL¡C û�G�= �7?<UWXVî{=@G�Leð�UÏX'CzX�LeUWS =Tî�X�:xjWU´� Ëì�Tÿ@ÿ�wR:NLeðã¯¢Ë ÿDÞJ��Pª	Æð�UÏX4}A�7ATGMUWX
:<HD'�:<ísA>LeUÆLeð�U3E�=TH~LMU3ü A>GM?<=cXM:NSg��?<A>Le:N=@H GMUWX/��?pLeXWP�ñ"=@?<:�'j?<:<H�UsX�XMð�=$w
LMð�U8û�GMUWXMUsHYL LMð�Us=TGMUWLM:<ísAT?7GMUWX/��?pLeXsP
ë¸}A�7A>Le:N=@H�X%�F�����¹I¸�F�����8ATH)'Ê�F� �A�#=Tî��RUWî-Px�����#ð�A$�TU�hlUWUsH���XMU|'Â:NH Leð�UÑíDAT?Ní(��?<A>Le:N=@H =Tî�ATû�û�GM=��":<SVA>LeU
'�UWH�XM:pL¡C û�GM= �7?NUsXWP�E�=@HYLeUÅü ATGM?N=l'�UsH�X�:NLe:NUsXVATGMU0=�h�LeAT:<H�U('³h~C A��@UWGeA mT:<H)mÂ="�TUsG«�`ÿ � E0=@HYLeU ü ATGM?N=
X�LMUsû�XWP A��8ð)'�é>ð)'Íû�ð�ATXMU^wR:NLMð��³Ë ÿDÞ;�zII¥ÈË ÿDÞ ÿ���îIh��K?�'�é>ð)'Åû�ð7ATXMU^wR:pLeð��ÊË ÿDÞJ��I�¥ÈË ÿDÞz�"��î�í��
S�í$é>ð)'0û�ð7A>XMU\wR:NLeð«��Ë�ÿDÞ2
"I�¥�Ë�ÿDÞz�"��î�'�� S�í$é>?�'�û�ð7ATX�UywR:pLeð«��ËËÿ�Þ;
"I�¥�Ë�ÿDÞ;�vî7U$�Æ?x'�é>?�'àû�ð7ATX�U
wR:NLMð��lË ÿDÞ ��I)¥�Ë ÿDÞ;�zP
§u:�m�P���P ï3UsH�X�:NL¡C û�GM=s�7?<UWX H�UDA>G û�ð7ATX�U´hl= ��H)'7ATG�:<UWX�î{=@GVLMð�UÅX'C"X'LeUWS =TîcXM:�jsU´� Ë �TÿTÿlwR:NLMð
¯�Ë5ÿDÞ2�"P�	Æð�U�X4}A�7ATGMUWXV:NH)'�:NíDA>LMU Leð�U�E�=@HYLMU ü A>GM?<=ÍX�:<Sg��?<A>Le:N=@H G�UsX/��?NLeXWP ñ"=@?<:�' ?<:NH�UsXÑX�ð�=$w Leð�U
û�G�UsXMUWHYLVLMð�Us=@G�UWLM:<íDA>? GMUWX/��?pLeXsP¼ë¸}A�7A>LM:<=@H�X��F������IP������� ATHD'©�����A��=TîP�RUWî-PÌ��� ��ð7A��@U�hlUWUsH³��XMU|' :NH
Leð�U íDAT?Ní(��?<A>Le:N=@H0=TîÐLeð�UÑATû�û�G�=���:NS�A�LeUZ'�UsH�X�:NL¡C�û�GM= ��?<UsXWP�E�=TH~LMU�ü ATGM?N=W'�UWH�XM:pLe:NUsX3A>GMU =�h"LmAT:NH�U('«h~C
A��@UWGeA m@:NH)mÅ=$�@UWG��`ÿ � E�=TH~LMU0ü ATGM?N= X'LeUsû�XsPÂA��u�ÝËÝÿDÞ ��I¸¥ªËµÿDÞ ÿ�
���î®h��Z�ªËµÿDÞ2�"I¸¥©Ë ÿDÞz�"��î�í��
��ËËÿDÞ þ�I)¥pËËÿDÞz���$�DîD'��L��Ë�ÿDÞJ�D�@I)¥´Ë�ÿDÞz�$�@þ�P
§u:�m�P®�"P ñ"ímð�UWS�A>LM:<íO'�UsH�X�:NL¡Càû�G�= �7?NUsX î{=@G û�=@X�XM:xh�?<U3X'LmA>LM:<=@H7A>G�CVû�ð7ATX�UsXR:<H LMð�U�ATX�CzS�SVU¹LeG�:<íKUM�"ís?x�zý
XM:N=@H6SV=v'�Us?fwR:NLeð6:<G�GMU��@UsG�XM:�h�?<U�'�U¹LmATímð�S�UsHYLMXsP�J#GMG�="wRXÊ:<H)'�:<íDA�LeU Leð�UVA>û�û�GM=��":<SVA>LMUÑûl=@X�:NLM:<=@H�X�A>H)'
'�:NGMUsí¹Le:N=@H�XÆ=Tî�Leð�U�S�=TLe:N=@Hà=Tîf'�=@SVAT:<H�w�AT?N?<XsP



���

VWVWVVWVWVVWVWVVWVWV
XWXXWXXWX
XWX YWYWYYWYWYYWYWYYWYWY

ZWZZWZZWZ
ZWZ [W[W[[W[W[[W[W[[W[W[

\W\W\\W\W\\W\W\\W\W\
]W]W]]W]W]]W]W]]W]W]
^W^W^^W^W^^W^W^^W^W^ _W_W__W_W__W_W__W_W_

`W``W``W`
`W`

aWaWaaWaWaaWaWaaWaWa
bWbbWbbWb
bWb

cWcWccWcWccWcWccWcWc
dWdWddWdWddWdWddWdWd

eWeWeeWeWeeWeWeeWeWe
fWfWffWfWffWfWffWfWf

gWgWggWgWggWgWggWgWg
hWhhWhhWh
hWh iWiWiiWiWiiWiWiiWiWi

jWjjWjjWj
jWj

kWkWkkWkWkkWkWkkWkWk
lWlWllWlWllWlWllWlWl

mWmWmmWmWmmWmWmmWmWm
nWnnWnnWn
nWn oWoWooWoWooWoWooWoWo

pWpWppWpWppWpWppWpWp
qWqWqqWqWqqWqWqqWqWq
rWrrWrrWr
rWr

i k N1

q

α β

... ...

1 1
α ββ α

eff eff

1 1 1 1

Figure 1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
α

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

β

Figure 2a

MC/LD phaseLD/LD phase

MC/HD phase

LD/HD phase

HD/HD phase



�(�

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
α

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

β

Figure 2b

MC/LD phaseLD/LD phase

MC/HD phaseLD/HD phase

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 3a

HD phase
HD phase



�$�

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 3b

LD phase HD phase

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 3c

MC phase HD phase



�Dþ

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 3d

MC phase LD phase

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 3e

LD phase LD phase



�$


0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 4a

HD phaseHD-LD phase transition

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 4b

HD phaseLD-MC phase transition



s�t

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 4c

HD phaseHD-MC phase transition

0 50 100 150 200
Site

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

D
en

si
ty

Figure 4d

LD phase HD-LD phase transition



s�u

mc

mc

ld

hd hd

hd

N N

N N

N N

ρ ρ

ρ ρ

ρ ρ

ld

hd

ld
ld

ld hd


