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mr}Ii²komd_Bmri¤� u mr}Ii¤krn�kombi���µS�vmr}Six`r�0g�klijwz��i¤���v�S��c4fI�%m0fSi�iGc
mr� q �v���S��mbi0��ix�hg�i u kxwK��i9���v�S��c s fI�B��mr}Ii
_%fIkr��i�`dk±krg�� �I�hn
�zn´�h�z� s g�fS��_Bm mr}Si.kri�fIkr�v`dkx|�ËI�S`rmr}Six`r���v`bivw®mr}Si.kri�fIkr�v`dk
_%`bi�fS�vg�krnvw®mb}Si�n���gh�j}jm¦�;i.�Sg�_vkrixc~w9_%fIc�mr}Ii�n���g��v}Km��;i
�S`b� s i�fX|±­ÀfLkr}S�v`rmxwz`bix_jkl�jfSghfI�²�SfIc�ix`9�Sf q ix`lmd_%g�fKmon�mb� u �j`r�
q �j}Si�`bi�fKm0�;i���ghi u k0g�k0_ �¦_BÌo�j`9mb_jk s g�f.klixfIkr�v`9fSi�mo���v` s k�|

�]_ q }�klixfIkl�j`4g�fIc�g�azg�c���_%���hnV�S`b�Bazg�cSixk4_�`bix_vcSghfS� u �v`�_
�I_v`lmbg q �S��_v`�klmb_%mri4aB_v`rg�_%�S��i4_%m _«��_%`rmrg q �S��_%`����jghfKmx|�©9}I_%m

`bix_vcSghfS� �¦_yn�c�i��;i�f�cLfI�%m0�vfS��n��jf�mr}Ii²kln�klmri�� komd_Bmri��S��m
_%��kr�5�jf²mr}Ii�klixfIkl�j`6�I`r�j��ix`lmbghiGk�|±¬�fzn²g�fjmbi�`d_ q mrg��vf&�;i�mo��i�ixf
kri�fIkr�v`dk�g�k¤_vkbkl�S��iGc�mr�¨��i�mr}Ii `bixkr�S�hm5� u }Sg��v}��³�hixavix�6aB_%`bgh�
_%�I�hiGk�|±­³m�g�k®mb}Si®Ìo�j��� u mb}Si
�I`r� q iGkrkrg�fS��fS��c�ixk]mr� u �v`b���;i��
��ghi u k�_v���j��m&mb}Sixkri4}Sg��v}S�[��i�aji��]aB_v`rg�_%�S��ixk u `r�j�Êmb}SiLkri�f�kl�j`
`bix_vcSghfS�Kk�w9md_ s g�fS��g�fKmr��_ q�q �v�SfKm�mb}Si��;�jkbklg��Sg��hghmonQ� u kri�fS�
kr�v`¦i�`b`b�v`G|�­ÀfV_ q �j���S�hi��~w��0g�c�ix�hnªc�g�klmr`bg��S��mriGcVkln�klmrix�¨w
mr}Ii�`bi]�0g��h�K��i��¦_%fzn�ghfKmrix`b_ q mbghfS�5}Sg��v}��³�hixavix�vaB_%`bg�_v�S��ixkxwG_vfIc
mr}Ii�g�`4g�fjmbi�`d_ q mrg��vfIk¦��g��v}Km u �j`r� _ q �j� �I�hi�� w0���z�v�zn�fIi�ml�
���v` s |��]_ q }��S`r� q ixkbklg�fS�¨fS��c�i��0g�������i�`bixkr���jfIklg��S��i u �j`�_
kri�m&� u klixfIkl�j`bk�_vfIc´_«kr�¦_%���]fz�S�&�;i�`�� u }Sg��v}S�[��i�aji��®aB_%`bgh�
_%�I�hiGk�|�°�i q _vf�cS`b_y�È_�fIi�mo���v` s � u �S`b� q ixkbklg�fS� fS��c�ixkxwSg�f
�0}Sg q }4mo����fS��c�ixk0_v`ri�fSixgh�j}K�;�v`dk�g u mr}Ii�g�`0}Sgh�j}��³�hixavi�� aB_%`bgh�
_%�I�hiGk
g�fKmri�`d_ q mx|�°�i fS�B�Ä��_ s i&_ s ixn¨_jkrkr�S����mrg��vf�'9mr}I_%m
mr}Ii0mr}Si®Ìo�vg�fjm��S`r�j�I_%�Igh��g�mon c�g�komb`rg��S��mbgh�jf¦�Bavi�`�mb}Si
klmb_%mrixk®� u
_%���S�S`b� q iGkrkrghfI��fI�zcSixk q _vf���i
cSi q �j�����KkliGc&g�fKmr�¤mr}Ii��S`b�zc��
� q m�� u�������������� �!��"$#%�&�'�)(&#*�,+�"�� �;i�mo��i�ixfL_jcyÌl_ q i�fKm��S`b� q iGkrkl�
g�fS�«fS��c�iGk�|.©9}Sg�k²��g��v}Km&�;iL_%f�_v�S�S`b�y��gh�¦_Bmbgh�jfXw@�I��m&��i
�;i���ghixavi0mb}I_Bm u �v`]�I}Kn�krg q _%�;kln�klmri��¦k�mb}I_Bm��v�;i�`d_Bmbi0mr}S`b�v�I�v}
��� q _%�~g�fKmri�`d_ q mrg��vfIk�ghm��0gh���~mbi�fIcLmr�¦�;i²_ �v�z��c4�jfSiv|
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Fire−In−Room

Ë±g��v�S`bi $ ' Ï � q _%� Ð.-�u �v`��S`b� q iGkrkrghfI��fS��c�i

ËS�v`�i��S_%���S��ivwzkr�S�S�;�jkri���i
}I_yavi�_¤mbi����;i�`d_Bmr�I`ri
kri�f�kl�j`
/ _Bm6kr�v��i���� q _Bmbgh�jfX|X°�i®����c�i��10!243�5�6�7�8:9<;�=6_vkXcSi��;i�fIcz�
g�fS�0�vf!>?2�@BAC9<;C=G|@­Àf�_vcIc�g�mbgh�jfXw / �0gh���v}I_yaji�_ q ix`lmd_%g�f��Ig�_jk
DE6�3�F19<;C=��0}Sg q }Vg�k4_vcSc�iGcªmr��mb}Si.mrix����ix`b_%mr�S`bi.mr�´�I`r�v�
c�� q i�G�H�6IF JK9<;C=�|0^
�B��ixavi�`Gwzmr}Ii�`bi²g�k5_%��kl��_LDEM�H�NO2�7P9Q;C=
aB_%`bg�_v�S��ivµ0g u / g�k q �j���S�hi�mrix�hn��S`r� s ixfXw®mb}Si«`bix_vcSghfS���0g��h�
�;i�`d_%fIcS�v��|R�]_ q }.�S`b� q ixkbklg�fS��fI�zcSi&�0g��h�±��i `bixkr���jfIklg��S��i
u �v`L_�kli�m�� u kri�fIkr�v`dk�|È©9}Si.�S`b� q ixkbkrghfS�´fI�zcSi.�0gh���
}I_yaji
}Sg��v}��³��i�avix��aB_%`bg�_v�S�hiGkS>?2�@RA4T'UQ7�T'0?H�H�@¢`bi��S`bixkri�fKmrg�fS�¨mr}Ii
_%���Sg�i�fKm¤mri����;i�`d_Bmb�S`ri¦_vfIcWVX6�MY24T'UQ7�T'0?H�H�@�w±_ Ð �z�j�hiG_%f
`bi��S`bixkri�fKmrg�fS�¤�0}Si�mr}Six`®�v`�fS�vm�mr}Six`ri0g�k®_ É `bi0ghf mb}Si�`b�K�j��|
V.6�MY2ZT'UQ7�T'0?HOH�@ fI_Bmb�S`d_%���hnLghf�Å��Si�f q ixk�>?2�@RAZT<U<7YT'0?H�H�@²w
_%f�c[>?2�@BAZT'UQ7�T'0?HOH�@#g�f�ÅI�Ii�f q ixkL>?2�@BAC9<;C=4_%m�iG_ q }�� u
mr}Ii�klixfIkl�j`5��� q _%mrg��vfIkx|�­Àf�_vcIc�g�mbgh�jfXwOV.6�MY2ZT<U<7YT'0?H�H�@�ghf��
ÅI�Sixf q iGk\>?2�@RAC9Q;C=��;i q _%�Ikri
mb}Si5mri����;i�`d_Bmb�S`ri�_Bm0_²�;�vg�fKm
g�k���g s i���n�mr��c�i�azg�_BmbiL���v`bi u `b�v� mb}Si�_%�&�Ighixfjm mrix����ix`b_%�
mr�I`ri�g u mr}Ii�`biLg�k¦_ É `rij|]V.6�MY2ZT'UQ7�T'0?HOH�@Ã_v��kr���¦_ s ixk ghm
���v`biL��g s i���n�mr}�_Bm¦_�kri�f�kl�j`�g�k �S`r� s ixfX|�¬Ãk q }Six�¦_Bmrg q � u
mr}Ii Ð _ynviGklg�_%f�fSi�mo���j` s¯u �v` _�krghfS�j�hiL�S`b� q ixkbklg�fS�.fS��c�iLg�k
kr}S�B�0fLg�f.Ë±gh�j�S`ri $j|
­Àfª_jcSc�ghmrg��vfXw�mb}Si¨mrix� �;i�`d_Bmb�S`biLg�fª_jcyÌl_ q i�fKm�`r�z�v�¦k�g�k



}Sg��v}S��n q �j`r`bi���_Bmbixc~wK_vk�g�k�mb}Si5i���g�klmrixf q i�� u~É `biv|�©9}Six`ri u �v`bi
mr}Ii�>?2�@BAZT'UQ7�T'0?HOH�@�_%fIcLV.6�MY2ZT<U<7YT'0?H�H�@§aB_v`rg�_%�S��ixk]_vkl�
kr� q g�_%mriGcQ�0g�mb}��vfIi��S`b� q ixkbkrghfS�´fI�zcSi¯_%`bi q �vfSfSi q mbixcQmb�
mr}I�jkri�� u fSixgh�j}z���j`rg�fS�.�S`b� q ixkbkrghfS�.fI�zcSixkx| � g�f q i4mr}SiL`ri��
��_Bmrg��vf�kl}Sg����;i�mo��i�ixf�_jcyÌl_ q i�fKm¤�S`r� q ixkbklg�fS�4fI�zcSixk�g�k�krnz� �
��i�mb`rg q w0_ �«_%` s �Ba´fIi�mo���v` s g�k����j`ri«_v�S�S`b�v�S`bg�_%mriLmr}I_vf
_ Ð _ynvixkrg�_%f«fSi�mo���j` s¨u �j` q _%�Smr�S`bghfI�4mb}Si q �jfSfSi q mrg�azg�mon«_%m
mr}Ig�k���i�avix�D|�©9}Si�`rix��_%mrg��vfIkr}Sg��¦��i�mo��ixi�f4mo���&_jcyÌl_ q i�fKm��I`r�v�
q iGkrkrg�fS�´fS��c�ixk�g�k4� ��c�ix�hiGcQ�0g�mb}§_ q �j� ��_Bmrg��Sg��hghmon u �Sf q �
mrg��vf@w��0}Sg q } �0g��h���;i�}Sg��v}Ii�`¯mr}Si q ���jkri�`�mr}Si�ay_v�h�Iixk¯� u
>?2�@BAZT'UQ7�T'0?HOH�@�_%fIcLV.6�MY2ZT'UQ7�T<0EHOH�@Q��i�mo��ixi�f�mb}Si�mo���
fS��c�iGk�|�©9}Si��j`b_v�S}.� u �I`r� q iGkrkrg�fS�¦fS��c�ixkxw q �j`r`bixkr���jfIc�g�fS�
mr��mr}Si�_vcyÌl_ q i�f q n��v`d_%�S}�� u ��� q _%mrg��vfIkxwx�0g����j�;i ¥ �Sghmri��h�z�v�znj|
©9}Si�ghf u ix`rixf q i�md_vk s ghf´_¨�S`b� q ixkbkrghfS�¨fS��c�i�g�k¤mr� q �j� �

�S��mbi�mr}Si�c�g�komb`rg��S��mbgh�jf��Bavix`4}Sg��v}S�[��i�aji���ay_v`rg�_%�I�hiGk4�jghaji�f
kri�fIkr�v`5`riG_vc�g�fS�jkx| - �Lghf u �v`b��_%mrg��vf.fSixixc.�;i �I_vkbkliGc��I_ qds
mr��mb}Si«kri�fIkr�v`dk�|V©9}Si«kri�f�kl�j`bk�c���fS�vm�fSi�iGc�mb�´��i�mb�v��c
�0}Si�mr}Six`]mb}Si�n¦_%`bi0�S`b� s i�fXµjmr}I_%m��;�jkbklg��Sg��hghmon g�k]mb_ s i�f q _%`bi
� u _%m@mb}Si]�S`b� q iGkrkrghfI��fS��c�iv| � g�f q i�mr}Si�fSi�mo���v` s g�k6�Ikrixc u �j`
_4kr�;i q g É�q ¥ �Si�`bnvw _�mbi q }SfIg ¥ �Si kl� q }¯_vk��5�Si�`bn ��¬ �¤k �%$ �
q _vf��;i5�Ikrixc¦mr�&�I`r��c�� q i5_ q �v���S�Smb_Bmbgh�jfI_%� u `b_v��i����v` s g�f
�0}Sg q }�mr}Si��h� q _%�@�;i���g�i u k q _%f.�;i q �v���S��mbixc�aji�`bn ¥ �Sg qds �hnj|�5�Six`rn ��¬ �¤k6��ix`ri]cSixkrgh�jfSixc u �j`@g����S�hix��i�fKmb_%mrg��vf²g�f&kr� u ml�
�9_%`bi²�v`�}I_%`dc��9_%`bi u �v`��vfS�[��ghfIivw~`bix_%�h�³���j`r��c�_%�S�S��g q _Bmbgh�jfIkxw
_%f�c´kl��_v`ri4g�c�iG_%� u �v` q �v���S��mbghfI�«�h� q _%�]�;i���g�i u k��0g�mb}Sghf�_
krghfS�j�hi��S`b� q ixkbkrghfS��fS��c�iv|®^
�B��ixavix`xwjmr}Sixn q _vfSfS�vm��;i¤�IkliGc
u �v`«mr}Si´�Baji�`d_%�����S`r� q ixkbk�� u¦q �v���S�Smrg�fS�V��ix�hg�i u k�ghf kri�fS�
kr�v`�fSi�mo���v` s k�w~krghf q i&mb}Si�n�`rix�hn.�jf�i��S_ q m5g�f u ix`rixf q i¦_%���v�v�
`bg�mb}S�¦k�| � g�f q iLmr}IiLg�fKmri�`r�³�S`r� q ixkbklg�fS�%�³fS��c�i¦fSi�mo���j` s�q _vf
�;i ¥ �Ig�mbi��h�z�v�znjw�i��S_ q m0_v�h�j�v`bg�mb}S�¦k9_%`bi�g�f u iG_vkrgh�S��iv|
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°�i
mb}Si�`bi u �j`ri5fSi�iGc�mr� �Ikri5_%fL_%�S�S`b�y��gh�¦_%mri�g�f u i�`bi�f q i¤_%�h�
�v�j`rghmr}I�¨|�ËS�I`lmb}Si�`b���v`bivwK��i5fSi�iGc��vfIi�mr}�_Bm q _%f4ix_vkrg��hn��;i
g�� �I�hix� ixfKmrixc¤g�f²_�c�g�klmr`bgh�S�Smrixc u �j`r��wy_%fIc�mb}I_Bm q _%f¤�;i®g����
�S��i���i�fKmbixc¯i � q g�i�fKmr��n«g�f�kr� u mo�9_%`bi&�j`¤}I_%`dc��9_%`biv| Ï �z�j�Kn
�;i���ghi u �S`b�v��_%�j_%mrg��vf ÎNÏ@Ð9Ñ�Ò®É mbk0�;�%mb}¨� u mb}Sixkri q `bg�mbi�`bg�_I|
Ï@Ð9Ñ g�k _vf i��zmrixfIklg��vf � u mb}Si¡��ix�hg�i u �S`b�v��_%�j_%mrg��vf

u `d_%��i����v` s cSi�avix�h�j��iGc´�zn Ñ ix_%`b� u �j`&mb}Si����j�hnKmb`rixiL_%���v�v�
`bg�mb}S� � $
���³| Ñ iG_%`b�]g�f u _ q m ix� �I}I_vkrghÆxixc�mb}Si�c�g�klmr`bg��S��mriGc
�;�%mrixfKmrg�_%��� u mr}Si0_%���v�j`rghmr}I� _vk±�vfSi�� u g�mdk�_Bmrmr`d_ q mbghaji]�S`b�v�S�
i�`rmrg�ixkx| °V}Sgh��i�mr}Ii�_v�h�j�v`bg�mb}S� �S`b��c�� q iGk¤i��S_ q m��;i���g�i u k�g�f
krghfS�j�hnK� q �jfSfSi q mriGc�fSi�mo���j` s kxw®g�m�c��ziGk�fS�%m�c���kl��g�f�fIi�ml�
���v` s k9�0ghmr}����z�v�Ikx| Ñ ix_v`r�XcSg�k q �IkbkrixcLmr}Si�g�c�iG_�� u `r�SfIfSghfI�
�;i���ghi u �S`b�v�I_v�j_Bmbgh�jfQghf§���z�v�znªfSi�mo���v` s k�w0�S�SmLi����S`bixkbkrixc
q �jf q ix`rfLmr}�_Bm0mr}Ii���ix�hg�i u k0���v�I��cLfS�%m q �vfzavix`r�jiv|
­Àf¾mb}Si q ��c�g�fS� q �v�����SfSghmonvw.mb}SiÄ}K�I�vi���n�kr� q�q ixkbk u �S�

©6�S`r�;� q ��c�g�fS�¤k q }Six��i��9_vk�c�ixavi����v�;ixcXwv_%fIc�ghm��9_vk�kr}S�B�0f
mr}�_Bm¦g�mdk�c�i q ��c�g�fS�´_%���v�v`bghmr}S� g�k¦i ¥ �Sg�aB_%��i�fKm�mb��`r�SfIfSghfI�
�;i���ghi u �S`r�j�I_%�K_Bmbgh�jf�g�f§_��h�z�j�Kn�fSi�mo���v` s ��� �³|Á¬
k4_�`ri��
kr�S��m.� u mr}Sg�k�kl� q�q iGkrkxw�mb}Si�`bi�}I_vk¨�;i�i�fÄ_�`riGkl�S`b�vixf q i�� u
g�fjmbi�`bixklm�g�f�mb}Si4�Ikri4� u5Ï@Ð9Ñ _jk�_��vixfSi�`d_%��_%�S�S`b�y��gh�¦_%mri
g�f u i�`bi�f q i�_v�h�j�v`bg�mb}S� u �j` Ð _ynviGklg�_%f¨fSi�mo���j` s kx|
�®���Sg�`rg q _v�
klmr�Ic�g�ixk � �Sw $ $ �v}I_yavi�kr}S�B�0f�mr}I_%m Ï@Ð9Ñ g�kX_9}Sg��v}S��n q �v���;i�ml�
ghmrg�avi�_%�I�S`r�y��g��¦_Bmri�g�f u i�`bi�f q i�_%���v�j`rghmr}I�¨|4­³m&���j` s k�avix`rn
¥ �Sg qds ��nvwS_vfIc¨�vixfSi�`d_%���hn¦�I`r��c�� q ghfI��_ q�q �S`b_%mri¤_%�S�I`r�y��g���_%�

mrg��vf�k0mr��mr}Si q �v`b`ri q m��;i���ghi u k�|0°V}Igh��i²mb}Si&_%���v�j`rghmr}I� c��zixk
fS�vm9_v�h�9_yn�k q �vfzavix`r�jivw q _vkrixk�� u fS�vf�� q �jfzavi�`b�vixf q i�_v`ri�`bi��h�
_Bmbghaji���n´`b_v`riL_%fIc q _vf�ix_jklg���n��;i.c�i�mbi q mrixcX| �.iG_%fz�0}Sg��hijw
`bi q ixfKm����j` s � ���@}�_vk0��_%g�cLmr}Si¤mb}Si��j`ri�mrg q _%� u �v�SfIcI_Bmrg��vf u �j`
�SfIcSixklmb_%f�c�ghfI� Ï@Ð9Ñ _vk²��i����9_vk����jghfKmrg�fS��mr���ji�fSix`b_v�hg�Æx_%�
mrg��vf�k�| �5�SiLmr�«ghmbk�ix_jkli4� u g�� �I�hix� ixfKmb_Bmbgh�jf�_%f�c´komb`r�jfS�
i����Sg�`bg q _%����ix` u �j`r�¦_vf q ijw Ï6Ð9Ñ g�k¤i���i�`b�vg�fS�¨_vk¤_4��ix_jc�g�fS�
_%���v�j`rghmr}I� u �v`
_v�S�S`b�y�zg��¦_Bmbi
g�f u i�`bi�f q iv|
°¯i u �v���h�B� � ���;g�f¦�v�S`]�S`riGklixfKmb_Bmbgh�jf�� u@Ï@Ð9Ñ |v©9}Ii�fS��c�ixk

g�f«mr}Ii�_%���v�j`rghmr}I�#_v`ri&mr}Si��S`r� q ixkbklg�fS��fS��c�iGk�|¤©9}Si�ay_v�h�Ii��� � u fS��c�i��0g�k�mr}Si�komd_Bmbi � u mr}Ii }Igh�j}��[��i�aji���aB_%`bg�_v�S��ixk5� u
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q _%mriGk@mb}I_Bm]kr�v��i�fS��c�ixk q _%f��SfIc�ix`r`bi��;�v`rm�_vfIc&mr}Si q �j`r`bi q m
�;i���ghi u k�_%`bi�kombgh���X`bix_ q }Iixc~|
¬
k u �j` Ï6Ð�Ñ �0ghmr}«cSg � i�`bi�fKm
�S`b�v��_%�j_%mrg��vfLmrg���ixkxw��0}Sg���i

mr}Ii�mr�%md_%�0fz�S����ix`¦� u �I`r�j�I_%�K_Bmrg��vf�k&`bi ¥ �Sg�`riGc�g�k�krgh�jfSg É �
q _vfKmr��n����j`ri4mr}I_vf u �v`�klnzf q }I`r�jfS�v�Ik Ï@Ð9Ñ w@ghm�g�k u _%` ��ixkbk
mr}�_%f��vfSi����v�S��c«i��z�;i q m�g u mr}Si¦kr�h�B�9�³�S`b�v�I_v�j_%mrg�fS�¦fS��c�ixk
}I_jc�mr�«�S`b�v��_%�j_%mri�� mrg���ixk�ghf´�j`bcSi�` u �j`²��ix�hg�i u k&mr� q �vfS�
avix`r�jiv|6­Àf4_²fSi�mo���j` s ghf4�0}Sg q }4}I_%� u mr}Si5fS��c�ixk��S`b�v�I_v�j_%mri
$!�&mrg���ixk����v`bi5� u mrixf4mb}I_%f¨�%mb}Si�`dk�wz��i5���v�I��c4i�����i q m9mr}Ii
mr�vmb_v�
fz�S�&�;i�`L� u �S`b�v�I_v�j_%mrg��vfIk�`bi ¥ �Sg�`riGc u �v`4mr}Si�kr���B�9�
�S`b�v�I_v�j_%mrg�fS�²fS��c�iGk]mb���I`r�j�I_%�K_Bmri��0mrg���ixk�mb���;i�_v���j��m
�
mrg���ixk�_vk�}Sg��v}¦_vk u �v`]_¤�SfIg u �j`r��fSi�mo���v` s |@­Àf u _ q m]��i É fIc
�;i�` u �v`b��_vf q i�mr�.�;i¦�&� q }¯�;i�mrmri�`G|�ËS�j`�i��S_%���S��ivw@ghf�mr}Ii
Ë±­��
� � � - � £��)fSi�mo���v` s mb}Si4��iGc�g�_vf�fz�S�&�;i�`�� u �S`b�v�S�
_%�K_Bmbgh�jfIk0g�f«mr}Ii&fS�jf��[�IfSg u �j`r� q _vkri²g�k $!�Iw � �U�Iw q �j� ��_%`bixc
mr���Sw �U� � u �j`]mb}Si¤�SfSg u �v`b� q _vkriv|�­³m9�&�Iklm0��i5mr}�_Bm0�zn q �vfS�
mrg�fz�Sg�fS�«mb���S`b�v�I_v�j_%mrivw6mr}Ii u _vklml�³�S`b�v�I_v�j_%mrg�fS��fS��c�ixk _%`bi



�l���v` s ghfI���Baji�`rmrg���i !9_%fIc¤�¦_ s g�fS���I� u �v`6kr�v��i�� u mb}Si]��_ qds
� u �S`b�v�I_v�j_%mrg��vf�� u mb}Si²kl���B�9�³�S`r�j�I_%�K_BmbghfS�&fS��c�ixkx|®©9}Sg�k0g�k
_�fIg q i&�S`b�v�;i�`rmon '9_jk5kr�v��i²� u mr}Ii&fS��c�iGk
g�f«mb}Si�fIi�mo���v` s
kr�h�B�§c��B�0f@wjmb}Si�n¦�jfS��n¦�I_%`rmrg�_%���hn¦kr�h�B�§cS�B�0f�mr}Ii5fSi�mo���j` s
_vk�_¤�0}S�v��iv|Ä°�i5_v��kr�²c�g�k q �Bavi�`bixc&mr}�_Bm]mb}Si
kr��ixixc¦� uXq �vfS�
avix`r�ji�f q i�aB_%`bghiGk~�0g�cSi���n5�I_jkliGc¤�vf��0}Sg q }�fS��c�iGkX�S`b�v�I_v�j_%mri
� u mbi�fX| - �zcSixk]mr}I_%m9_v`ri q i�fKmr`d_%����n���� q _Bmbixc�_vfIc¦}I_yaji���_%`b�vi
g�� ��_ q m5�vf�mr}Ii²fSi�mo���v` s _v��kr�¦}I_yavi²_��S`r� u �v�Sf�cLi � i q m
�jf
g�f u i�`bi�f q i�kl�;i�iGc~|LËI�v`²i��S_%���S��ivw±g u mr}Si $!�¨���jklm&}Sg��v}S��nK�
q �jfSfSi q mriGc&fI�zcSixk Î ��ix_vfSg�fS��mr}Si9�vfIixk±�0g�mb}&mb}Si0���jklm±��_%`r�
i�fKmdk�_vfIc q }Sg���c�`rixf Ò � u mb}Si ¬ Ï ¬�� � fIi�mo���v` s _v`ri kli�m5mb�
�S`b�v�I_v�j_%mri�mr}S`bi�i�mrg�� iGk�_jk�� u mbi�f4_jk�mr}Ii
`bixklm]� u mr}Ii�fS��c�ixk
g�f¦mr}Si�fSi�mo���j` s w%mb}Sg�k�cSg�klmr`bgh�I��mriGc~w�_vkrnKf q }S`r�jfS�v��k��S`r� q ixkbk
q �jfzavi�`b�viGk
g�f�Ìo�Iklm&_%�;�v��m�mb}Si4kb_%��i�fz�S�&�;i�`²� u klmrix�Ik²_jk
mr}Ii«klnzf q }S`b�vfI�v�Ik Ï@Ð9Ñ _%���v�v`bghmr}S��|Q©9}Sixkri�`riGkl�S�hmbk¦kr�S�v�
�viGkom¤mb}I_BmGwX�0}Si�f��S�Sg���c�ghfI�«klixfIkl�j`5fIi�mo���v` s kxw~g�c�i�fKmrg u nzghfI�
q ixfKmr`d_%� fS��c�ixk
_%fIc¨_%�S�I�hnzg�fS��`riGkl�j�S` q ixk]mr��g�f q `bix_jkli5mr}Sixgh`
kr��ixixc¦���v�S��c�}I_yaji�_²c�g�kl�S`b�v�;�v`rmrg��vf�_Bmri0�;�jkrghmrg�avi�i � i q m��jf
�Bavix`b_v�h� krnzklmrix�¾�;i�` u �v`b�¦_%f q iv|

� � º]�5¼
�j� ¹ � �K����º��0��½ � ¼�� �

©9}Si u _ q m@mr}I_%m6fSi�mo���j` s k q �vfKmrg�fz�Si�mr� q �jfKaji�`b�vi�i�aji�f��0}Sixf
q ix`lmd_%g�f²fS��c�iGk6��_%`rmrg q g��I_Bmbi]�¦_%` s iGc��hn¤��ixkbk@� u mrixf²mr}�_%f&�vmr}��
i�`dk®��ix_jcSk�mb�²mr}Ii�fI_Bmb�S`d_%� ¥ �SiGkombgh�jf¦� u }S�B�Vkr� q }¦fSi�mo���v` s k
�;i�` u �v`b�¡�0}Si�f�kl�j��i
fS��c�iGk u _%g���mb���I_%`rmrg q g��I_Bmbi5_%m0_v�h�[|�­Àf
_�c�g�klmr`bgh�S�Smrixc¯kln�klmrix� � u klg����S�hi c�i�azg q iGk�w kl�j��i&�0g��h� u _%g��Dw
_%f�c´�vfSi4���j�S��c�}I�v�;i�mr}�_Bm kr� q } u _vgh���S`bixk�_%`bi¦fS�%m u _Bmb_v�D|
£5fSi q _vf�c�g�kombghfI�v�Sg�kl}���i�mo��ixi�f c�g � i�`bi�fKm s ghfIcIk�� uSu _vgh���S`bixkxw
q �j`r`bixkr�;�vfIc�g�fS��mb��c�g � ix`rixfjm s ghfIcIk²� u fI�zcSixkx|«ËI_%g����S`ri4� u
kri�fIkr�v`¤fS��c�iGk�_%`bi�}I_vfIc���ixc�fI_%mr�S`d_%���hn.g�f�mr}Si��S`b�v��_%�Sg��hg�kl�
mrg q � ��c�ix� �Kn mb}SiEDEM�H�NO2�7«ay_v`rg�_%�I�hiGk�|�©9}Sg�k�g�k�_ u _v� g���g�_v`
s ghf�c�� uSu _vgh���S`bi]g�f²�S`b�v�I_v�Sg��hg�kombg q `riG_vkr�vfSg�fS��| Ï ixkbk u _%��gh��g�_%`Gw
}S�B��i�aji�`Gw%g�k u _%g����S`ri5� u �S`b�v��_%�j_%mrg��vf fS��c�ixkxwz�0}Sg q }�`riGkl�I��mdk
g�f¯fS��c�iGk q ix_jklg�fS�Lmr�¨�I_%`rmrg q g��I_%mri ghf¯mr}Si��;i���ghi u �I`r�j�I_%�K_B�
mrg��vf��S`b� q iGkrkx| - �%m��jfS��n4c���mr}Ii�n4fI�%m u �v`b�¾�;i���ghi u k�_%�;�v�Sm
mr}Ii�g�`��B�0f�klmb_%mri¨aB_%`bg�_v�S�hiGk�w±mb}Si�n u _%g���mr��klixfIc���ixkbkb_%�viGk
mr�.�vmr}Six`�fS��c�ixkx|�©9}Sg�k q �j�S��c��;�%mbi�fKmrg�_%���hn¯`r�Ighf�mr}Ii Ï@Ð9Ñ
�S`b� q ixkbkx|
­Àf u _ q mGw;}I�B��ixavi�`GwI�j�S`
i�����ix`rg���i�fKmbk�kl}I�B�Ämr}I_%m
Ï@Ð9Ñ�q �vfKmrg�fz�Sixk®mr� u �If q mbgh�jf4g�f¦mr}Si u _ q i�� u �bc�ix_jc�!¤fS��c�ixk
_%f�cLc�ix�v`d_vc�iGk��v`d_ q i u �S���hn4_jk�mr}Sixgh`0fz�S����ix`bk9g�f q `riG_vkriv|

- i�mo���v` s mr�j���j�h�j�vn�}�_vk0_ �S`b� u �v�IfIc4i � i q m��jf4mb}Si���ix`l�
u �v`b�¦_%f q i.� u ���K�j�zn��S`b�v��_%�j_%mrg��vfª�SfIc�ix`Lc�ix�v`d_vc�iGc q �vfS�
c�ghmrg��vfIkx| �0ixcS�SfIcS_vf q n¯g�k q `b� q g�_%�[|L°Vghmr}I�v��m&ghmxw�_«krg�fS�v��i
�;�vg�fjm²� u�u _vgh���S`bi¦�0gh��� q _%�Ikri mr}Si¦�0}S�j�hi�krn�kombi�� mb�.�S`bix_ s
c��B�0fX| ­ÀfÄmb}Si���gh��ghmrg�fS� q _vkrivw²_QfS��c�i´mb}I_Bm��Sg�kli q mbk�_
fSi�mo���j` s �S��_yn�k�_ q `r� q g�_%�0`b�v��iLg�fQixklmb_%�I�hg�kl}IghfS��_ qxq �S`d_Bmbi
krnzklmrix� �[�0g�c�i
�;i���g�i u kx|�­ u kl� q }L_²fI�zcSi q ix_vkrixk]mr� u �Sf q mrg��vfXw
mr}Ii�f�ixaKg�c�ixf q i��jf¦�vfSi5klg�c�i�� u mb}Si
fIi�mo���v` s�q _vfSfS�vm�_ � i q m
�;i���ghi u k5�jf.mr}Ii��vmr}Six`5krg�c�ijw~_%fIc.fIi�ghmr}Six`¤kr�S�SfIi�mo���v` sLq _vf
_%`b`bghaji
_Bm9_ q�q �S`d_Bmri5��ix�hg�i u kx|®^��B��i�aji�`Gwj_jk]���vfS� _vk�_Bm��hiG_vklm
�vfIiL_%�hmrix`rf�_BmriL�I_Bmb} u �j` g�f u �j`r�¦_Bmbgh�jf´ÅI�B�¡i��zg�klmbkxw�ghf u ix`l�
i�f q i¤g�k�`rix��_v` s _v�S�hn¦`bixkrg��hg�i�fKmx|
°¯i0�;i�` u �v`b��ixc�mo����kri�mdk�� u i�����ix`rg���i�fKmbk��0ghmr}¦�j�S`®krnKfS�

mr}Ii�mrg q kri�fIkr�v`�fSi�mo���v` s mr�Áklmr�IcSnÁmr}SiVi � i q mdk�� u fI�zcSi
c�ix�v`d_vcS_%mrg��vfX|¯­Àf´mr}Si É `dkomGw®��i4`d_%fIc��j���hn�klix�hi q mbixc�kri�fS�
kr�v`dk�w u `b�v� �´mr��� ���v��m�� u mb}Si $!�U��ghf�mr}Si¯mr�vmb_v��fIi�ml�
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Failed sensor clusters

Ë±gh�j�S`bi ��' - i�mo���j` s c�i��j`b_jcS_Bmbgh�jf�`bixkr�S�hmrg�fS� u `b�v�¢`b_vfIc��v�
kri�fIkr�v` u _%g����S`riGk

���v` s |L°¯i4`rixfIc�i�`bixc¯mb}Si��(ghfI�v�;i�`d_%�S��ivw6mr}Sixf q �j� ��_%`bixc
mr}Ii��;i���g�i u k9� u ���j` s g�fS�&fS��c�iGk�mr� mr}Sixgh` q �v�SfKmrix`r��_%`rmbk�ghf¨_
u �S���hn u �If q mbgh�jfI_%� q �jfKaji�`b�viGcLfIi�mo���v` s |
°¯i `b_vfIc��j� ��n�_vkl�
krgh�jfSixc��j�Ikri�`bay_%mrg��vfIk~mr� $
��
§� u mb}Si]fS��c�iGk�w q }I�K�Kklg�fS� u `b�v�
_%���jfS�²mb}Si¤���j` s g�fS�&�jfSixkx|�°¯i�g�cSi�fKmrg É ixc4mr}Ii�fz�S����ix`9� u
fS��c�iGk�g�f.mr}Si c�i��j`b_jc�ixc�fIi�mo���v` s mr}�_Bm�cSg � i�`bixc u `b�v�#mr}Ii
aB_%���Sixk��S`r��c�� q ixc��zn4mr}Si u �I�h��n��v�;i�`d_Bmrg��vf�_%�~�vfIivw�_vfIc�c�i��
mrix`r��g�fSixcLmb}Si��¦_%�vfIg�mb�Ic�i¤� u mr}Si��;i���g�i u c�g � i�`bi�f q iv|
Ë6g��v�I`ri �¦kr}S�B��k�mr}Ii���ix` u �j`r�¦_%f q i²c�ix�v`d_vcS_%mrg��vfL_jk9mr}Ii

fz�S�&�;i�`¦� u5u _vgh��ixcªfS��c�iGk�ghf q `bix_vkrixkx|ª°Vg�mb}Qmo���´kri�fIkr�v`dk
fS�jf u �Sf q mrg��vfI_v�Dw5�vfS��nQfS��c�ixk¨c�g�`ri q mr��n q �jfSfSi q mriGcQmr��mr}Ii
�S`b�v�S��i��Ãkri�fIkr�v`dk
kr}S�B�Á_%fzn¨i�`b`r�j`bk0_%m�_%���[w;_v���j��m $�� 
�� u
mr}Ii5mb�%md_%�;fSi�mo���v` s |±¬5k9� �j`ri5fS��c�ixk��j�&�%¿¦g�fSivwzmb}Si�fK�I���
�;i�`²� u _ � i q mriGc�fS��c�ixk�g�f q `riG_vkrixkxwX�S��m²ixavi�f��0ghmr}´_ ÉSu mb}
� u mr}Si�fS��c�iGk¦c�ix_jc~w®fSiG_%`b�hn�mo����mb}Sg�`bcSk � u mr}Ii¨fIi�mo���v` s
`bi��¦_%g�fIk9�SfKmr�j� q }SiGc4�zn¦mb}Si��S`b�v�S��i��¦kx|
�.�jklm0� u mr}Si�fS��c�iGk0g�f�_�c�ix�v`d_vc�iGc4kri�fIkr�v`0fIi�mo���v` s `ri��

�¦_%g�f q �v���S��i�mbi���n.`rix�hg�_%�S��iv|�©9}Si¦_ � i q mbixc¯fS��c�ixkxw~�vf¯mr}Ii
�%mb}Si�`�}I_vfIc~w q _vf«��i�kr�v��i��0}I_%m5� � mb}Si ��_v` s w;�S��m�mr}Sixgh`
�;i���ghi u k
klmrg��h�~mbi�fIc¨g�f�mr}Si�`bg��v}Km
c�g�`ri q mrg��vf@| � �v��i��0}�_Bm��Sf��
i����;i q mrixcS�hn Î �S�Sm
�S`bixkr�S�¦_%�S��n q �vg�f q g�c�i�fKmd_%���hn Ò wSmr}Si&_yaji�`r�
_%�ji�_%�Ikr�v����mri¤�;i���ghi u i�`b`r�j`�_v� �jfS� mr}Si²_ � i q mbixc¨fS��c�ixk�`ri��
�¦_%g�fIk�_%�����jklm±�;i�` u i q mr��n q �jfIkomd_%fKm±_jk6mr}Si9fz�S�&�;i�`�� u c�ix_jc
kri�fIkr�v`dk0g�f q `bix_jkliGk �L`bgh�j}jm�_%`b�v�SfIc $ ��
4|�©9}Si���_v`r�jixklm�i�`r�
`b�v`dk5_v`ri u �v�SfIc¯g�f¯fS��c�iGk q ���jkri&mb�¨c�iG_vc¯klixfIkl�j`bk�_%f�c u _v`
u `b�v� _vfzn4�v��klix`rajixc¨i�azg�c�i�f q ivµImr}Si&kr�¦_%���hiGkom�_%`bi�g�f�mr}I�jkri
fS��c�iGk0komb`r�jfS�v��n�g�f�ÅI�Sixf q iGcL�zn��j�Ikri�`bay_%mrg��vfIkx|
­³m�g�k&fS�vm kr�S`b�S`rg�krghfS�«mr}I_%m�fS��c�iGk&fSixgh�j}z���j`rg�fS�.�S`b� s i�f

�vfIixk�kl}I�v�S��c�}�_yavi�kr�v��ix�0}I_Bm´c�i��j`b_jc�ixc���ix` u �j`r�¦_vf q ijw
krghf q i�mr}Sixn����jkri q `r� q g�_%��g�f u �v`b�¦_Bmrg��vfÈg�f u �j`r��g�fS�ªmr}Sixgh`
�;i���ghi u k�|.­³m&g�k&_v��kr�.fS�vm kr�S`r�I`rg�klg�fS�¨mr}�_Bm�fI�zcSixk u _v`&_y�9_yn
u `b�v� �v�Ikri�`baB_Bmbgh�jfIk4kr}S�v�I��cV�;i�� �j`ri¯klix`rg��v�Ikr��nª_ � i q mriGc
mr}�_%f�mr}S�Kkli q ���jkri¯mr�ªmr}Six��w¤krg�f q i´kr� q }�fI�zcSixk�c�i��;i�f�c
���v`bi&}SiG_yazgh��n.�vf�mr}Sixgh`¤�S`b� s i�f«fSixgh�j}z���j`x|�°V}I_%m�g�k���ix`l�
}I_v�Ik�� �j`ri¤kr�S`r�I`rg�klg�fS� g�k�mb}I_Bm9mr}Ii²c�i��j`b_jcS_Bmbgh�jf4c��zixk�fS�vm
kr�S`riG_vc�g�f�_«krgh�jfSg É�q _vfjm���_yn�mr��fIi�g��v}z���j`rg�fS�.fS��c�iGk&�;i��
nv�jfIc¨mr}Ii&_ � i q mrixc�fI�zcSixkx|�©9}Si²�;i���ghi u k5_%m�mr}Si&i�`b`r�jfSi��j�Ik
fS��c�iGk¨_v`ri�_ qxq �S`d_Bmbi�i�fI�v�S�j}§mr}�_Bm�mr}Sixgh`�fSixgh�j}z���j`bk¨_%`bi
_%�I�hi�mb���v�Smb_%g�f¤���jklm@� u mr}Ii]g�f u �v`b�¦_Bmrg��vf�mb}Si�n�fSi�iGc~|6©9}z�Ik
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Failed sensor clusters

Ë±gh�j�S`bi � ' - i�mo���v` s c�i��j`b_jcS_Bmbgh�jf�`riGkl�I��mbghfS� u `b�v�8�I_%mr}��
�S��� qds g�fS� u _%g����S`riGk

���K�j�zn��;i���ghi u �S`b�v�I_v�j_%mrg��vf�}I_vk�_²}Sg��v}I�hn¦_%�I��iG_%��ghfS�&�v`d_ q i��
u �S�±c�i��j`b_jcS_Bmbgh�jf4�S`b�v�;i�`rmonv| - �%m
�jfS�hn4g�k9mb}Si&c�ix�v`d_vcS_%mrg��vf
��� q _%�z_vk6fS��c�ixk±g�f²mb}Si�fIi�mo���v` s5u _vgh�[wB�S��m�ghm�cSg�kbklg��I_%mrixk6avix`rn
¥ �Sg qds ��n4_jk9�vfSi¤���BaviGk�_y�9_yn u `b�v�¡mb}Si u _%g��hiGc¨fS��c�ixkx|
°¯i9`d_%f�_�krgh��g���_v`±i�����ix`rg���i�fKm±�jf�_�aB_%`bg�_%mrg��vf²� u Ë±­��
�®�

� � - � £�� ghf¢�0}Sg q } mr}Iiª�I`r� q iGkrkrg�fS�§fS��c�iGk¯��i�`bi q �vfS�
fSi q mriGc¨ghf¨mr}Ii u �v���h�B�0g�fS� �I_Bmrmri�`bf '
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©9}Si4fSi�mo���j` s �9_vk c�ixkrgh�jfSixc´mr�����z� s �hg s i¨_«�S��_%��klg��S��i
ÅI�z�v`r�³�S��_vf u �v`�_§�S�Sg���c�ghfI�Iw&�0}Ig q } ��g��v}Km¯fI�%m¯}�_yavi�_jk
�&� q }Á`riGc��SfIcS_vf q nÈ_vk«mr}Si q �v���S��i�mbi���_%mlmbg q iv| �0iGkl�S�hmbk
��i�`bi�klg���gh��_%`�ghf f�_Bmr�I`ri´mb��Ë±­��
� � � - � £���w5_vfIcÄ�vfI�hn
kr�hg��v}Kmr��n´���v`dklijw]c��Si�mb��mb}Si.ghf q `bix_vkrixc��S`b�v�I_v�Sgh��ghmon�mr}I_%m
s fS� qds ghfS���j��m]_ u ix�ªfI�zcSixk��0g��h���S��� qds _%���I�I_%mr}Ik u `r�j���vfIi
krg�c�i�� u mb}Si�fSi�mo���v` s mr��mb}Si��%mb}Si�`G|
°¯i.c�iGklg��vfSiGc��j�S`¦kli q �vf�c�kri�m¦� u i�����ix`rg���i�fKmbk�mb��i��z�

�S���v`bi¤mr}Si�gh���;�v`rmb_vf q i�� u `riGc��SfIcS_vfKm��S`r�j�I_%�K_Bmbgh�jfL�I_%mr}Ik
g�f��¦_%g�fKmb_vghfSg�fS�V_ qxq �S`d_Bmbi¯�;i���g�i u kxw¤_vfIc�mr}Si�`bixkr�S��mdk._%`bi
kr�S����_v`rg�Æ�iGcªghfVË±gh�j�S`bi �I|�­Àf�kombix_vcª� u¤q }S�z�Kklg�fS��fS��c�ixk
`d_%fIc��j���hnjw~��i `rix���Bavixc«�vfSi�klixfIkr�v`¤_Bm�_�mbgh��i u `b�v�Ãmr}Ii
ÉSu mb}.`r�B��� u mr}Si $
�B� $!��fSi�mo���v` s wSkl��mb}I_Bm0mb}Si�fz�S�&�;i�`
� u
q �j���&�SfSg q _%mrg��vf �I_Bmb}Ik��;i�mo��i�i�f�mr}Ii0���vmlmr�j��_vfIc²mb}Si9mr�j�
� u mb}Si fSi�mo���v` s klmriG_vc�g���n�cSi q `bix_jkliGc~|:9j�Iklm¤_jk�g�f«mr}Ii&��_vklm
i����;i�`bgh��ixfjmGw®��i4��ix_jkl�S`bixc´mr}SiLmr�vmb_%�9fz�S����ix` � u fS��c�ixk
�0ghmr}�ghf q �v`b`ri q m¤��ix�hg�i u k�_%m q �vfzaji�`b�vi�f q iv|�e
fjmbgh�]��i s gh���hiGc
mr}Ii&i�g��v}Kmb}.fS��c�ivw;�hiG_yazghfS�¦�jfS��n4mo�����I_%mr}IkxwImb}Si�krn�kombi�� � k
�;i�` u �v`b��_vf q i�c�g�c�fS�%m�c�g � ix`�krg��vfSg É�q _vfKmr��n u `b�v�#mb}Si�`d_%fS�
c��j� q _vkriv| �®aji�f´mb}Si�f@w®mr}IiLfz�S����ix` � u _ � i q mrixc�fS��c�ixk
�9_vk0�jfS�hnL�¦_%`b�vg�fI_%���hn4���j`bkrivw��zn�_%�;�v��m�$
��
4|0£ u�q �j�S`dklijw
�vf q i�_%����mbi�f�fS��c�ixk]ghf¦_¤`b�B� u _vgh�[wvix`r`b�v`��;i q �v��ixk�i��Kmb`rix��i
�4�vfI�hnLfS��c�ixk0�0}I�jkri���ix�hg�i u k5_%`bi�ixfKmrg�`rix�hn¨c�i�mbi�`b� g�fSiGcL�zn
��� q _%�X�j�Ikri�`bay_%mrg��vfIk9`bix_ q } q �v`b`ri q m0�;i���ghi u k�|0©9}z�Ik0g�fIc�g�azg�cz�
�I_v�j��ixkbkb_%�viGk~�;i�mo��i�i�f�fS��c�ixk6g�f²�h�z�j�Kn��S`b�v�I_v�j_%mrg��vf�klixi��
mr�¨i�f q ��c�i¦_%f¯i�fS�j`r���v��k�_v���v�SfKm¤� u g�f u �v`b�¦_Bmbgh�jf¯_%�;�v�Sm
mr}Ii�komd_Bmri9� u ��_%`b�vi9kl�9_Bmb}Ik±� u fSi�mo���v` s �²_jk��h�jfS�¤_vk�_��I_Bmb}
i���g�komdk�w��;i���g�i u k0�0g��h�XÅI�B��|
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Ë±gh�j�S`bi � '����vfzaji�`b�vi�f q i���ix` u �j`r�¦_%f q i´_Bm«�S`b�v��_%�j_%mrg��vf
kr��ixixcSk0`bi���_Bmbghaji
mb��i�fzazgh`b�vfS��ixfjmd_%� q }I_vfS�vi

; < � ¹ �>=)½l� � � ����W�½oº]�
� ixfIkl�j`�fSi�mo���v` s kL_v`ri�fS�%m«klmb_%mrg q ixfjmbg�mbghiGk�µ�mr}Ii�g�`¨�0}I�v��i
u �Sf q mrg��vf�g�k¯mr� q }I_vfS�vi�_vfIc�_jcS_%�Sm�mr��ÅI� q mr�I_%mrg��vfIk�g�f
mr}Ii&i�fzazg�`r�jfS��i�fKm�mr}Ii�n�_%`bi²��ix_vkr�S`bghfI�I|0¬��hmr}S�j�S�v}¯_vkrnKfS�
q }S`b�vfS�j�Ik�fSi�mo���v` s k��S`r�j�I_%�K_Bmbi&�;i���ghi u k ¥ �Sg qds ��n�_%f�c�i � �
q g�i�fKmb�hnjwvmb}Si�n q _%fIfS�%m�cS�²kl��g�fIklmb_%fKmd_%fSix�v�Ikr�hnj|6­ u mb}Si�i�fzazgh�
`b�vfS��i�fKm0g�k q }I_%fI�vg�fS��`b_v�Sg�cS�hnjw���i¤�¦_yn4ixf q �j�SfKmri�`�krghmr�I_%�
mrg��vf�k�ghf��0}Sg q }�g�m q }I_vfS�viGk�klixavi�`d_%�Kmbgh��ixk®ghf mr}Ii9mrg�� i0fIi q �
ixkbkb_%`bn u �j`���ix�hg�i u k�mr� q �jfKaji�`b�vij|&¬
k�_¨`bixkr�S��mGw~mr}Ii �0}I�v��i
�;i���ghi u �S`b�v�I_v�j_%mrg��vfV�S`b� q ixkbk q �j�S��c����vmrixfjmbg�_v�h��nV�;i q �j��i
�SfIklmb_v�S��iv| °�i��;i�` u �v`b� iGc�i�����ix`rg���i�fKmbk�mbixklmrg�fS� Ï@Ð9Ñ k
_%�Igh��g�mon�mr��_jcS_%�Sm4ghf§_�c�nzfI_%��g q _%����n q }I_vfS�vg�fS�´i�fzazg�`r�jf��
��i�fKmx|0^5_%�S�Sg���nvw;��i u �j�SfIc¨mb}I_Bm
ixavixf.�0}Si�f.fS��c�iGk��¦_ s i
_%f�c q }I_%fS�ji²�v��klix`raB_Bmbgh�jfIk0g�f�mr}Si���g�cSklm5� u �h�z�j�Kn¨�S`b�v�I_%�
�j_%mrg��vf � k¤ÅI�I`r`bn¯� u � iGkrkb_%�jixkxw±_�kln�klmri�� � k²�Baji�`d_%���®��ix�hg�i u k
q �jfKmrg�fK�Ii5mb� q �jfKaji�`b�vi
mr�¦_ qxq �S`d_Bmbi�aB_v�h�SiGk�|
­Àf´�v�S`�i�����ix`rg���i�fKmbkxw���i¦aB_v`rg�ixc�mb}Si4`d_Bmbi¦� u i�fzazg�`r�jf��

��i�fKmb_v� q }I_vfS�vi�_jk�_ u �Sf q mrg��vf.� u �I`r�j�I_%�K_Bmrg��vfLmrg���iv|9°�i
c�i É fSi
_ # �@?��R��#%� � mb�²�;i0mr}Si
� iG_%f��S`b�v�I_v�j_%mrg��vf ghfKmrix`raB_v�
u �v`5ix_ q }¨fI�zcSivw;�Iklg�fS�4_vf.i����;�vfSixfjmbg�_v�X`d_%fIc��j� �I`r�j�I_%�K_B�
mrg��vf�����c�ix�v�0ghmr}&_9�SfIg u �j`r�È��ix_%f²_ q `b�jkbk~_%���v� u mb}Si®fS��c�iGk�|
¬�m&iG_ q }�mrg���iLklmri��@w6ixavi�`bn�fI�zcSi�}I_vk&_«kl�¦_v�h� q }�_%f q i¦� u
�¦_ s g�fS�¦_ u `bixkr}¨�v�Ikri�`baB_Bmrg��vf@|6°�i²klg��&�I��_%mrixcL`b�SfIk9� u mr}Ii
krnzklmrix��w _vfIc«��iG_vkr�S`riGc.�;i�` u �v`b��_vf q i _vk u �v���h�B��kx|?�®aji�`bn��BA � u _�mbgh��i�klmri��@wK��i¤c�i�mbi�`b� g�fSiGc¦mr}Ii5fz�S����ix`�� u fS��c�ixk�0}S�Kkli���ix�hg�i u k�c�g � ix` u `b�v�Ä�0}I_%m6mb}Si�n¤���v�S��c��;i�g u mb}Si�fIi�ml�
���v` s }�_vc«ixfS�v�I�v}«mbgh��i�mr� q �jfzavi�`b�vi u �I�h��n«�0ghmr}�_4�jghaji�f
kri�m²� u �v��klix`raB_Bmbgh�jfIkx|¦°¯i q �v���I_v`ri mr}Ii���ix�hg�i u k�mr��mr}I�jkri
mr}�_Bm����v�I��c��;i
�j��mb_vghfSiGc��0g�mb}4_%f#�rghf�komd_%fKmb_vfSi��j�Ik"! Ï6Ð9Ñ w
`d_Bmr}Ii�`�mb}I_%f�mb}Si�mb`r�Si q �v`b`bi q m²�;i���g�i u kx|«©9}Sg�k&�S`b�BaKg�c�iGk�_
��ix_jkl�S`bi0� u mb}Si
ix`r`b�v`�g�f¦mb}Si5krn�kombi��)c��Si0mb��kr�h�B� q �jfKaji�`r�
�vixf q ijwj_jk��v�S�;�jkrixc�mb�²i�`b`r�j`®c��Si0mb�¤mr}Si Ï@Ð9Ñ _%�S�I`r�y��g���_%�
mrg��vf@|®©@���v�Smb_%g�f�_%f¨�Bavi�`d_%���;� iG_vkr�S`bi5� u �;i�` u �v`b��_vf q i���i
_yavix`b_v�viGc�mr}Sg�k0ix`r`b�v`��Bavix`9cSg � i�`bi�fKm0mrg���i����jghfKmdk�|
� �S�S�;�jkri¤mr}I_%m5_Bm�iG_ q }¨mrg���i&klmri��@wSix_ q }¨fI�zcSi���_ s iGk0_

u `bixkr}��v�Ikri�`baB_Bmrg��vf¤�0ghmr}²�I`r�j�I_%�Sg���g�mon5� uDC |±©9}Si�f�mb}Si�`bi®�0g��h�
�;i � C ixfKazg�`r�jfS��i�fKmb_v� q }I_%fI�vixk²ghf�iG_ q }�mrg���iLklmrix�X|«ËS�j`
i��S_v� �I�hijwx��i u �v�IfIc¤mr}�_Bm u �j`@Ë±­��
� � � - � £���mb}Si®fSi�mo���j` s
q �jfzavi�`b�viGk u �S�h��n�_Bm�fSiG_%`b�hnLi�avix`rn�mrg�� i�kombi��.g uEC ) �  �U�1�S|



� g�f q i�mb}Si9fSi�mo���v` s }I_vk � �U�5fS��c�ixkxw%�Bavix`��5i�fzazg�`r�jfS��i�fKmb_v�
q }I_vfS�viGk6}�_%�S�;i�f¦_Bm®ixavix`rn�mbgh��i�klmrix�X| � ghf q i9mr}Sg�k�fSi�mo���j` s
�v`dc�g�fI_%`bg��hn q �jfzavi�`b�viGk�g�f �Lmbgh��i¦kombi��Ik¤�0ghmr}�fS��i�fzazg�`r�jf��
��i�fKmb_v� q }I_%fI�vixkxw�_%�;�v��m � � kr� q } q }I_%fI�vixk�}I_v�S�;i�f¨ghf¨mr}Ii
q �jfzavi�`b�vixf q i¨mbgh��i�� u mr}Si¯fSi�mo���v` s | - i�aji�`rmr}Six�hiGkrkxw9mr}Ii
fSi�mo���j` s }I_jk�avix`rn²���B��ix`r`b�v`±g�f�klmriG_vc�n�komd_Bmrij|O�]avixf��0}Sixf
i�fzazg�`r�jfS��i�fKmb_v� q }I_%fS�jixk�� q�q �S` $!��mbgh��iGk¦���v`bi.`b_v�Sg�cS�hnjw
�vfI�hn¨_%�;�v��m �U��
)� u mb}Si²fSi�mo���j` s }S�v��cSk0g�f q �j`r`bi q m���ix�hg�i u k
_Bm�_vfKn4�I_%`rmrg q �S��_%`9mbgh��i²klmrix�X|
Ë6g��v�I`ri?� kl}S�B��k�mb}Si¤��ix` q i�fKmb_v�vi�� u g�f q �v`b`ri q m9fS��c�ixk9g�f

mr}Ii�kri�fIkr�v`0fSi�mo���j` s �Bavix`0mrg���i&_Bm
aB_v`rg��v�Ik�`b_%mrixk
� u i�fzazgh�
`b�vfS��i�fKmd_%� q }I_%fI�viv| °�i�kri�i mb}I_Bm²_ u mbi�`²_�kr}S�v`rm��I�S`rfS�[g�f
�;i�`bgh��c~w�g�f4�0}Sg q }Lmr}Si���ix�hg�i u k q �vfzavix`r�ji u `b�v�)mr}Ii�g�`0ghfSghmrg�_%�
`d_%fIc��j�¡kli�mlmrg�fS�Kk�wKmr}Ii5�;i�` q ixfjmd_%�ji�� u g�f q �v`b`ri q m]fS��c�iGk�`ri��
�¦_%g�fIk u _%g�`r��n¨klmb_v�S��i²ghf¯kombix_vcSn�klmb_%mrij|�°¯i q �jf q ���Ic�i&mr}I_%m
Ï@Ð9Ñ �;i�` u �v`b�¦k²��i����]ixavi�f�_jk�mb}Si4ixfKazg�`r�jfS��i�fKm q }I_vfS�viGk
`d_%�Sg�c���nv|ÊËI�S`lmb}Si�`b���v`bivw�g�m¯`rix��_vghf�k.komd_%�S��i�_vk¨mb}Si´mr}Ii
kr��ixixc�� u ixfzaKg�`b�vfS��i�fKmd_%� q }I_%fS�ji�g�f q `riG_vkrixkxwB�0g�mb}��j`b_ q i u �I�
c�ix�v`d_vcS_%mrg��vf4g�f���ix` u �j`r�¦_vf q ij|
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°�i azg�i��Ámb}Si q �jfjmb`rg��S��mbgh�jfIk�� u mb}Sg�k¤�I_%�;i�`�_vk5mb}S`rixi u �j��c~|
©9}Si É `dkom9g�k�mb��g�c�i�fKmbg u n4kri�f�kl�j`�fSi�mo���j` s k�_vk�_ É mlmrg�fS�¦_%�S�
�S��g q _Bmbgh�jfQ_v`riG_ u �j`��S`b�v�I_v�Sg��hg�kombg q `bix_jkl�jfSghfI��mbi q }SfS�j�h�j�vnj|
� ixfIkl�j`�fSi�mo���v` s k�_%`bi9_vf�i�� q ghmrg�fS�²_%fIc��v`b�B�0g�fS� É i���c~wj_vfIc
¥ �Sixklmrg��vf�k�f�_Bmr�I`b_v�h��n¦_%`bg�kri
mb}Si�`bi5mr}I_%m9}�_yavi
�;i�ixf¨klmr��c�ghiGc
�zn4e
¬
­�`bixkrix_v` q }Ii�`dk u �j`0nvix_v`bkx|
� i q �vfIc���nvwv��i0g�c�i�fKmbg É iGc Ï@Ð9Ñ _vk�_��I_%`rmrg q �I��_v`r��n&_%�I�S`r�v�

�S`bg�_%mri¦mbi q }SfI�v���v�vn u �v` klixfIkl�j`²fSi�mo���j` s kx|¨­³m g�k u _vklm�_vfIc
}I_jk�kl}I�B�0f4mb�¦�vi�fIi�`d_%���hn¦�S`b��c�� q i²_ q�q �S`d_Bmri¤`bixkr�S�hmbkx|®­³m�g�k
fI_%mr�S`d_%���hn«cSg�klmr`bgh�I��mriGc~w@_%f�c q _vf¯iG_vkrgh��n���i�g����S�hix��i�fKmriGc
g�f�_vf¯_vkrnzf q }S`b�vfS�j�Ik�ixfzaKg�`b�vfS��i�fKmG|²­³m�g�k¤_%��kr�Laji�`bn�krg����
�S��ivwI_vfIc4mr}Si q �v���S��md_Bmrg��vf�k9`ri ¥ �Igh`bixc¨_Bm0i�aji�`bn�fS��c�i q _vf
�;i�gh���S��i���i�fKmbixc¨ghf����B�9�[��i�aji��~kr� u mo�9_%`bi5�j`0}I_%`dc��9_%`biv|
©9}Sgh`dc���nvw���i¤}I_yavi�`r�If¨_�kri�`bghiGk�� u i��z�;i�`bg�� ixfKmbk�mr� mbixklm

�0}Si�mr}Six` Ï@Ð9Ñ«q _%f��0ghmr}Iklmb_vfIc¤mb}Si]aB_%`bg�i�mon
� u komb`riGkrkrixk~mr}I_%m
���v�S��cQ��i��S��_ q ixcQ�vf�g�m¨ghf�_�klixfIkr�v`�fSi�mo���j` s i�fzazg�`r�jf��
��i�fKmx| Ï6Ð9Ñ�q _v��i�mr}I`r�j�S�v}4mr}Si�i����;i�`bgh��i�fKmdk��0ghmr}4ÅInzghfI�
q �j�h�j`bkxwIg�f u _ q m�kl�I`r�I_jkrkrg�fS�¦�v�S`�i����;i q mb_Bmbgh�jfIkx|5­³m q �jfjmbghfS�
�SiGc¨mr���;i�` u �v`b�¾�0ghmr}.}Sg��v}I�hn¨fS�vfS�[�SfIg u �j`r� �S`r�j�I_%�K_Bmbgh�jfXw
_%f�c�ghf«_jcSc�ghmrg��vfXw;`ri ¥ �Sgh`bixc u _v` u i���i�`
�S`r�j�I_%�K_Bmbgh�jfIk�mr}I_vf
i����;i q mrixcX| - �%m��vfS��n&c�g�c�g�m q �vfKmrg�fz�Si]mb�¤���j` s g�f�mb}Si9�S`bixkl�
i�f q i�� u fS��c�i u _%g����S`riGk�wz�S�Sm9�I`r�j�S�hix�¦k�`bi��¦_vghfSiGc q �jf É fSiGc
��� q _%���hn�mr�&mr}Si u _%g��h�I`ri�`bi��jgh�jfX| � mb_v�S�hi
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