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GIHKJMLONPH6QRNPH6SUTVQ�WYXZNO[\H]NOSD^_H`Q�SUSaQ�HbXZNO^\L>T>^\cdXD[\egfh[Ki0Q�cUH]jkQ�lh[mcnSao6Q�QYXpf�^_H<qKe:^\W�XUq6cUNPH6r6s.t)o6Q�caQ
^_cUQ�T0LOQ�HbXvu2[\ew^\T0T6LONPWx^_XUNO[mH6SyNPHzi6N|{,Q�cUQ�H}X~T6cU[<W�Q�SUSaQ�S��pQ_s�r6s|�nNPHzT>^\TVQ�c���H6[\H}jk[��mQ�H��pT6L�^\SdXZNPW\�
fhQ�XZ^\L��@^\H6izT6LPu}jk[K[<i�NOH0i6q6SaXUcUNPQ�S�s�t)o6Q�T0q6cUTV[mSUQ�[\ew^\H�NPH6SUTVQ�WYXZNP[mHzSduKSdXZQ�f�NPS�XZ[�i6Q�XUQ�WYX
^_H6i�W�L�^\SaSUNPe5uzXZo6[mSaQ�i6QYe�Q�WYXZS�j�o0NOW�o�NPf�T6^\NOc~XUo6Q��<q6^\LON|Xvu�[\e�^�T6cU[<i6q6WYX�^_S�W�[mf�T6^\cUQ�i�XZ[
XUo6Q`cUQ��}q6NOcaQ�fhQ�HbXZS�SUQYX�lbu�^�q6SUQ�c�s]t)o0QhcaQ��}q6NPcUQ�fhQ�HbXUS�fh[mSdXZLPu�i6Q�^\L�j�N|XZo#XZo6Q`Saq6NPXZ^\l6NPLONPXvu
[_ew^�T6cU[<i6q6WYX]e�[mc�XZo6Q�NOHbXZQ�H6i6Q�i�q6SaQ�[\e�N|Xxs#�RQ�caXZ^\NOH�i0Q�e�Q�WYX]Xvu<T�Q�S�^\cUQ�SU[#o>^_cUf�e�q6L�XUo>^_X
XUo6Q�NPc�T6cUQ�SUQ�H0W�Q�NPHz^�T6ca[Ki0q6W�X�j�NOLPLnf�^_�\Q�NPXUS�e�q0caXZo0Q�c�T6cU[<W�Q�SUSaNOH6r�[mc�W�[mHb�mQ�caXUNOH6r�i6NP�hW�q6LPX
[\c)NOfhT�[mSaSUNPl6LOQ_s
tpu<T6NOW�^\L�W�o>^\cU^\W�XUQ�cUNPSaXUNOW�S�[\e.jkQ�l�f�^\H}q0e:^\WYXZq6caNOH6r`T0cU[<W�Q�SaSUQ�S��gj�o6Q�H�W�[mfhT>^\caQ�i�j�NPXZo�[\XUo6Q�c
Sao6Q�QYX�[\cR�g^_XwT6ca[Ki6q0W�X�f�^\H}q0e:^\W�XUq6cUNPH6r6�0^\cUQIXUo6Q�L�^\carmQ��_^\LOq0Q�S)[\e.jRQ�l�j�NPi0XZo�^\H0i�T6ca[Ki0q6WYJ
XUNO[mH�SaT�Q�Q�i�s��@^\TVQ�c`f�^\H}q0e:^\W�XUq6cUNPH6r#NOS]^\H�QY�<XZcaQ�fhQ�QY�0^\fhT6LOQ�[\ewSaq6W�o�i0Q�f�^\H6i6NPH6r jRQ�l
T0cU[<W�Q�SaSUQ�S�s�t)o6Q�jkQ�l�j�NPi0XZo�[\e¡^ fh[Ki0Q�cUH�T6^\T�Q�c]f�^\W�o6NOH0Q�f�^xu¢QY�KW�Q�Q�i�£ f�QYXZcaQ�S`^\H0i
N|XZS�SUTVQ�Q�i�f�^xu�cUQ�^\W�o ¤m¥�f�¦_S�sR§Kq6W�o�^hf�^\W�o6NPH6Q�f�^\�_Q�Sw^\lV[mq0X¡¤0¨P©�¥\ªUfhfh«¡[\e@T>^\TVQ�c�Q�^\W�o
SaQ�W�[mH6i��p^\H0i�^\LOLDXUo>^_X�T6cU[<i6q6WYXZNO[\Hzo>^\S�XZ[ lVQ�NPH6SUTVQ�WYXZQ�izj�NPXUo�^¢©�¥\¥ ¬­W�[��mQ�cZ^\r\Q\s�t)o0Q
NPH6SUTVQ�WYXZNP[mH�X�^\Sa��NPS%f�^_i6QIfh[mcUQ¡i6NP�hW�q0LPX)lbu�XUo6QIe:^\WYX%XZo>^8X)[\e5XZQ�H�XZo6QySaNO®�Q�[\e�XZo6QySaf�^\LPLOQ�SaX
i0Q�e�Q�WYXZS�j�o6NOW�o�o>^x�mQ�XZ[�lVQ�i6Q�XUQ�W�XUQ�i�NOS)SUf�^\LPLOQ�ckXZo>^\H�^`SU�}q>^_cUQ�f�NPLOLONPf�QYXZQ�c�s
¯ NOSdXZ[mcaNOWx^_LOLPu¢i6QYe�Q�W�X�i6QYXZQ�WYXZNP[mH�[\e¡jRQ�l°SUq0cae:^\W�Q�S�o6^\S�lVQ�Q�H°^\W�W�[mfhT6LPNOSUo0Q�i=l}u=o>^_cUi0jR^\cUQ
Sa[mLOqKXZNO[\H6Sne�[mcnXZo0cUQ�Sao6[mLPi6NOH6r�^\H6ihf�^_XZW�o6Q�ih±6LPXZQ�cUS�snt)o6Q�SaQwXUQ�W�o6H0NO�}q6Q�Sko>^x�mQ¡f�^\i0Q)T�[mSaSUNPl6LOQ
XU[�i6Q�XUQ�W�X@[mH6L|u¡XUo6Qpf�[\SaX�l>^\SaNOWDi6QYe�Q�WYX@Xvu<TVQ�S�s�²�Q�XUQ�WYXZNO[\H�[\eKfh[mcUQnW�[mfhT6LONPWx^_XUQ�iyl6q0X.W�cUNPXUNOW�^\L
i0Q�e�Q�WYX~Xvu<TVQ�S]o>^_S~cUQ�f�^_NOH6Q�i¢q6H0cUQ�LPN�^\l0LOQ\s�³vH¢XZo0NOS�T6cU[8´aQ�W�X~f�[mcaQ�Sa[mT6o6NPSaXUNOWx^8XZQ�i¢f�QYXZo6[<i6S
o6^��\Q~lVQ�Q�H�i6QY�mQ�LP[mTVQ�i�s�µwSUQ�[\enXZQ
�<XZq6caQ~^\H0i�fh[mcUQ�W�[\f�T6LPNOW�^_XZQ�i�W�L�^\SaSUN|±>Q�caS¡o>^x�\Q�lVQ�W�[mf�Q
TV[mSaSUNOl0LOQ)i6q6Q�XZ[�H6QYj�SUQ�H6SU[mcpXZQ�W�o6H6[mLP[mr\u\�<NPH6W�caQx^\SaQ�i�Wx^\LPW�q6LO^_XZNP[mH]Wx^_T>^\l6NPLONPXvu�[\e,W�[mfhT6q0XUQ�cUS
^_H6i�SUTVQ�W�N�^\LPNO®�Q�i�o>^_cUi0jR^\cUQ_sk§Kq6cae:^_W�QINPH6SUTVQ�WYXZNO[\H�o>^\S%lVQ�Q�H�SaXUq6i6NOQ�i�NOH�XUo6Qy¶�^\lV[mcZ^8XZ[mcdu�[_e
�R[\f�T6qKXZQ�c�^_H6i�³vH0e�[mcUf�^_XUNO[mH�§<W�NOQ�H6W�Q�^_X ¯ Q�LPSUNOH0�<N�µ¡H6N|�mQ�caSUN|Xvu�[\e.t@Q�W�o6H6[mLP[mr\u�SaNOH6W�Q`©�£m£b·
¸ ©�JM¹\º�s¢t)o6Q�f�^_NOH�NOHbXUQ�cUQ�SaX�o>^_ShlVQ�Q�H=XUo6Q�i6QYXZQ�WYXZNP[mH=^\H6i=W�L�^_SUSUN|±>Wx^8XZNO[\H�[\e¡i6Q�e�Q�W�XZS�NPH�^
caq6H6H6NPH6r�T>^\TVQ�c)jkQ�l�s

»p»w¼d½ ¾�¿pÀ�Á0¿)ÂÃÀ�Ä ÅpÆ�ÇKÈ�ÀÊÉËÀ,ÇKÈ¡Å)Ì
t)o0Q#T6cU[mTV[mSaQ�i�Sau<SdXZQ�f f�[<i6Q�Lwe�[mchjRQ�l�NOH6SaT�Q�W�XUNO[mH°o6^\S�Xvjk[�T6o>^\SaQ�S�Íz^zSUQ�rmfhQ�HbX�^_XUNO[mH
T0o>^\SUQ�Î�i6Q�e�Q�W�X�i6Q�XUQ�W�XUNO[mH>Ï�^\H6i ^=W�L�^\SaSUN|±>Wx^_XUNO[mH�T6o>^\SaQ°Î�i6Q�e�Q�W�X�W�LO^\SUSaNP±>W�^_XZNP[mHgÏ Î:Ð�NOrmq0cUQ
£mÑmÏYsn³vHhXZo6QwSUQ�rmfhQ�HbX�^_XUNO[mHhT6o>^_SUQ¡e�Q�^_XZq0cUQwQY�<XZcU^\W�XUNO[mHhNOSpi6[mH0QI^\H6ihTV[\XZQ�H}XUN�^\L>i0Q�e�Q�WYX)^\caQx^\S
^_cUQhf�^\ca�\Q�i�s�³vH2XZo6QhW�LO^\SUSaNP±>W�^_XZNP[mH�T6o>^\SaQ�e�Qx^8XZq6caQ�S�i6Q�SaW�cUNPl6NOH0r�XUo6Q�Sao>^\TVQ�^_H6izNPH}XUQ�caH>^\L
SdXZcaq6W�XUq6cUQ)[\eVi6QYe�Q�WYXZSp^\caQ)QY�<XZcU^\W�XUQ�ih^\H6i`i6QYe�Q�WYXZSp^\caQ%W�LO^\SUSaNP±>Q�i]XZ[yi6N|{,Q�cUQ�HbXDi0Q�e�Q�WYXpW�LO^\SUSaQ�S�s
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Ð�NOrmq0cUQ�£bÑKÍDt)o0Q�T0cU[mTV[mSUQ�i�fhQ�XUo6[<i�W�[mH6SaNOSaXUS�[\e@Xvjk[�T0o>^\SUQ�S�s

t)o0Q�SUQ�L|e�Jv[mcarb^\H6NP®�NPH6r�f�^\T6S�ÎF§6G�Ò�S�Ï]^_cUQ�q6SaQ�i=NOH�lV[\XZo�T0o>^\SUQ�S�s¢³vH=i0Q�e�Q�WYX�i6Q�XUQ�WYXZNO[\H�^
fh[<i6NP±>Q�i�§6G�Ò¢�>Wx^\LPLOQ�i�XUo6Q�SaX�^8XZNOSdXZNPWx^\L�§0G�Ò2�>NOS�q6SUQ�i�XU[�SaQ�T>^\cU^_XZQ�i6QYe�Q�W�XUSwe�ca[mf�^`e:^\q6L|XaJ
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e�caQ�Q�jRQ�l�s�³MX�NOS�X�^\q6r\o}Xh[mH0LPu�j�NPXUo�SU^\fhT6LOQ�S�XZ^\�\Q�H�e�cU[\fË^2e:^\q0LPXaJ�e�cUQ�Q�jRQ�l�s�³vH�i6QYe�Q�WYX
W�L�^\SaSUN|±>Wx^_XUNO[mH�XZo0Q]§6G�ÒÕNOSwq6SUQ�i�XZ[hW�LPq6SaXUQ�c�q0H6�}H6[�j�H i6Q�e�Q�W�XUS�s�³MX¡XUo}q6S¡±>H0i6S¡XUo6Q�W�L�^\SaSUQ�S
Î�W�LPq6SaXUQ�cUSZÏ�XUo>^_X�^\caQ2NPH6o6Q�cUQ�HbX�XZ[=i6QYe�Q�W�X�SZ^_f�T6LPQ�S�sÖt)o6Q�SUQ2W�LO^\SUSaQ�S�^\cUQ�XZo6Q�H×r\NP�mQ�HØ^_H
Q
�KT6L�^\H6^_XZNP[mH2Î:[mcw^`L�^_l�Q�L5Ï�lbu�o>^_H6i�s

ÙgÙ�Ú:Û>ÚFÛ Ü ;}ÝVÞz;<9�ß�/0ß�3:àV9�á�â�/>E�;
³vf�^\rmQ�S�[_eyf�^_H}u�Saq6cae:^_W�Q�S�Wx^\H°lVQ�W�[mH6SaNOi6Q�cUQ�i�^\S�SdXZ[<W�o>^\SdXZNOW�XZQ
�<XZq6caQ�S���o6Q�H6W�Q�XZo6Q�W�[_J
[<W�W�q6cUcaQ�H6W�Q�f�^_XUcUNOW�Q�S)^_cUQyq6SaQ�i�e�[mc%XZo6QIXUQY�<XZq0cUQ�i6Q�SaW�caNOT0XUNO[mH�sDt)o0Q�W�[_Jv[<W�W�q6cUcaQ�H6W�Q�f�^_XUcUNã�
NPSIcUQ�i6q6W�Q�i�XZ[�^�SUQYX�[\epe�Qx^_XUq6cUQ�SIXZ[�f�^\�\Q~Wx^\LPW�q6LO^_XZNP[mH�XUNOfhQ]^\H6i#fhQ�fh[mcdu�caQ��}q6NOcaQ�fhQ�HbXZS
Saf�^_LOLOQ�c�sht)o6Q�W�[_Jv[<W�W�q6cUcaQ�H6W�Q�f�^_XUcUNOW�Q�S�^\caQ�W�^\LOW�q6L�^_XUQ�i2LO[<Wx^\LPLPu�j�NPXUo6NOH2^�Saf�^_LOL�j�NPH6i6[�j
XUo>^_X�rmLPNOi6Q�S�^\W�ca[mSUS)XUo6Q�NOf�^\rmQ\s
t)o0Q�SdX�^_XUNOSaXUNOW�^\LnSUQ�LPe�JM[mcUrb^_H6NO®�NOH6r�f�^\T�NOS�q6SaQ�izXU[�Q�SaXUNOf�^_XZQ`XZo0Q�i6NPSaXUcUNOl0q0XZNP[mH#[\eRe�Q�^_XZq0cUQ�S
Q
�<XZcZ^_W�XZQ�i2e�ca[mfäe:^\q6LPXvubJ�e�cUQ�Q~SZ^\fhT6LOQ�S�s�Ðg^\q6L|XIi6QYXZQ�WYXZNP[mH�NOSIl>^_SUQ�i�[mH XUo6Q]e�[mLPLO[�j�NOH6r�NOi6Q�^0Í
^_H q6H6�}H6[�j�H#SZ^_f�T6LPQ�NPS¡W�L�^\SaSUN|±>Q�i�XZ[�^�i6Q�e�Q�W�XIN|eDNPXwi6N|{,Q�cUS¡Q�H6[mq0rmo�e�cU[\f�XZo6NPS¡Q�SaXZNPf�^8XZQ�i
i0NOSaXUcUNPl6q0XZNP[mH�swt)o6Q]SaQ�rmfhQ�HbX�^8XZNO[\H SUW�o6Q�f�Q~NOS�i0Q�T6NPW�XZQ�i#NOH#Ð@NOrmq6caQ~£\¤0s�å¡H#QY�0^\fhT6LOQ�l>^\SUQ
T6^\T�Q�c�NOf�^\rmQI^_H6i�N|XZS)SaQ�rmfhQ�HbX�^8XZNO[\H�NPS)rmNP�\Q�H�NOH�Ð�NPrmq6caQ�£\¹6s
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Ð�NOr\q6cUQy£\¤0ÍDt)o6Q�SUQ�r\f�Q�H}XZ^_XZNP[mH�SUW�o0Q�fhQ\s

Ð@NOrmq6caQ)£\¹6Í.åBl>^\SaQ)T>^\TVQ�cDNOf�^\rmQ%^\H6i�NPXUSnSUQ�rmf�Q�HbX�^_XUNO[mH�s�²�Q�e�Q�W�XUSR^\caQ)f�^_cU�\Q�ihj�N|XZo`l6LO^\W��
W�[mLO[\c�s

ÙgÙ�Ú:Û>ÚOæ ç]è />ExE�3�é�êm/0ßÔ3�àV9=á�â./6E�;
²¡q6Q�XZ[�XZo6Q�ÑÔJvi6NPf�Q�H6SUNP[mH>^\L�H>^_XZq0cUQ�[_e�T>^\TVQ�c���f�[mSdX~[_e)NPXUS~i6QYe�Q�W�XUS]Wx^_H�l�Q�cUQ�rb^\cUi0Q�i�^\S
[\T0XZNPWx^\L�SUq6cde:^\W�Qy�g^xj�S)j�o6NOW�o�^\caQyi6Q�XUQ�W�XZ^\l6LPQyl}u�^�o}q6f�^\H�Q�u\Q\s�t)o6Q�caQ�e�[mcaQ\�>W�L�^\SaSUNP±6Wx^_XUNO[mH
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NPS¡W�[mfhf�[mH0LPu�l6^\SUQ�i [mH�XUo6Q�NPcw�<NPSUq>^\L.^\T0T�Q�^\cZ^\H0W�Q\�VH>^\fhQ�L|u�[mH�XZo6Q�NOcwSUo>^\TVQ�^\H6i NPH}XUQ�caH>^\L
SdXZcaq6W�XUq6cUQ_s~Ð�N|�mQ]SaNOfhT6LOQ�SUo6^\T�Q`i0Q�SUW�cUNPT0XZ[mcaSy^\caQ]q6SUQ�i#XZ[�W�o>^\cU^\W�XUQ�caNO®�Q]XUo6Q]Sao>^\TVQ\��^\H6i�^
r\cZ^xu�LOQY�mQ�L}o6NPSaXU[mrmcZ^_fë^\H6i�SU[mfhQ�W�[_JM[KW�W�q6cacUQ�H0W�Q�f�^_XUcUNã�Ie�Qx^8XZq6caQ�S@^\cUQ�q6SUQ�i~e�[mc�XZo0QkNPH}XUQ�caH>^\L
SdXZcaq6W�XUq6cUQ_s
t)o0Q�T6ca[mT�[\SUQ�izi6Q�e�Q�W�X]W�L�^\SaSUN|±>Q�c�NOS�i6Q�T0NOW�XUQ�i¢NOH�Ð@NOrmq6caQh£b·Ks�t)o6Q�cUQ�^_cUQ�XZo6caQ�Q�SdX�^\r\Q�S�Í�^
T0cUQYJMT6cU[<W�Q�SUSaNOH6r�SdX�^\rmQ_�w^zW�LO^\SUSaNP±>W�^_XZNP[mH�SdX�^\rmQ_��^_H6i�^zW�[mf]l6NPH6Q�c�SaX�^_rmQ\sët)o6Q#W�L�^\SaSUN|±>Q�c
SdX�^\r\Qwo6^\SDXZo6caQ�Q�l6cZ^_H6W�o6Q�S��0[mH0Qwl0cZ^\H6W�o�e�[mcDQ�^\W�o�e�Q�^_XZq6caQ�SUQ�X�spìp^\W�o�l0cZ^\H6W�o�o>^\S�^Ie�Qx^_XUq6cUQ
Q
�<XZcZ^_W�XZNP[mH#q6H6N|Xy^\H0i�^�W�L�^_SUSUN|±>Wx^8XZNO[\H q6H6N|Xxsyt)o6Q`[mqKXZT6q0XUS�e�cU[\f�XUo6Q`W�LO^\SUSaNP±>W�^_XZNP[mH�SdX�^\rmQ
^_cUQ�W�[mf~l6NOH6Q�i�NOH�^`W�[mf]l0NOH6Q�c%XZ[�T6cU[<i6q6W�QyXZo6Qy±>H>^_L�W�L�^_SUSUN|±>Wx^8XZNO[\H�s
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Ð�NOrmq0cUQy£b·<ÍDt)o6Q�i0Q�e�Q�WYXwW�L�^_SUSUN|±>Q�c�s

t)o0QyW�[<i6Q�lV[K[\�<S�^_cUQ�e�[mcaf�Q�i�j�NPXUo�XZo6Q�SUQ�L|e�Jv[mcarb^\H6NP®�NPH6r~f�^\T�ÎF§6G�Ò ÏR^\LPrm[mcUN|XZo6f�s.t)o6Q�^\iKJ
�_^\HbXZ^\rmQ)[\eVq6SaNOH6rIXUo6Q�§6G�Ò�NOH`W�[Ki6Q�l�[<[m��rmQ�H0Q�cZ^8XZNO[\H`LONOQ�S�NPH]XZo6Q%e:^\WYXnXZo6^_XnXZo0Q)W�[<i6Q�lV[K[\�<S
W�^\H�l�Q�e�[mcaf�Q�i�NOH=^\H�q6H6Saq6TVQ�ca�<NPSUQ�i�jR^�u\�RSaNOfhT6LPu¢lbu�W�LPq6SaXUQ�cUNPH6r#q6H6W�L�^\SaSUN|±>Q�i�XZcU^\NOH0NOH6r
SU^\fhT6LOQ�SRXZ[mr\Q�XZo0Q�c��6^\H6i�XZo0Q�H�L�^\lVQ�LPNOH6r�XZo6Qy§6G�Òíq0H6NPXUS�Î:[mcRW�LOq0SaXZQ�cUSZÏkXZ[`cUQ�T6cUQ�SUQ�H}Xwi6N|{,Q�cdJ
Q�HbXIW�LO^\SUSaQ�S�s¡³vH#^_i6i6NPXUNO[mH�XU[�f�^\H}q>^\LOL|u�rmN|�mQ�H�L�^\lVQ�LPS�Qx^\W�o�§0G�Òîq6H6NPX¡Wx^_H�lVQ]^\SaSUNOr\H6Q�i#^
e�QYjØcaQ�T6caQ�SaQ�HbX�^_XUNP�\Qyi6Q�e�Q�W�XZS�skt)o0Q�u�^_W�X�^\SRQY�0^\fhT6LOQ�S%[\e�Xvu<T6NOW�^\L,i6QYe�Q�WYXZS%XZo6^_X)lVQ�LO[\H6r~XZ[�^
§0G�Òíq6H6N|Xxs
å¡H�Q
�0^\f�T0LOQ)i6QYe�Q�W�XR^\H6i�N|XZSne�Qx^8XZq6caQ�Sk^\cUQ)i6Q�T6NOWYXZQ�i�NPH�Ð@NOrmq6caQ�£mï>Î:^bÏYs@³vH�Ð�NPrmq6caQ)£mï>Î�lgÏvJ
Î:igÏ
^_cUQ%XZo0Q%W�LO^\SUSaNP±>W�^_XZNP[mH]cUQ�SUq6L|XZS�sDìp^\W�o�W�[mLOq0f�H]Sao6[�j�SDXZo6Q)lVQ�SdXaJvf�^_XUW�o6NOH6r�W�[<i6Q�lV[K[\��i6QYe�Q�WYX
j�o0Q�H2q6SUNPH6r�i6NP{�Q�caQ�HbXye�Qx^_XUq6cUQ�S�s]³vH�XZo0Q`l�[\XaXZ[mf�cU[�jð^\cUQ]XUo6Q`H}q6f]lVQ�cUS�^\H0i�XUo6Q]jkQ�NOr\o}X
�\Q�WYXZ[mcaS¡[\e@XZo6Q�lVQ�SdXaJvf�^_XUW�o6NOH6r�§6G�Òíq6H6N|XZS�spt)o6Q�±>caSaX¡^\H6i�XZo6Q�SaQ�W�[\H6i cU[�jØSUo6[�jë[mH0Q�[_e
XUo6QyXvu<T6NOW�^\L�i6QYe�Q�W�XUS�Î�j�NPXUo�NPXZS%e�Q�^_XZq0cUQI�mQ�W�XU[mc�ÏRXZo6^_X�l�Q�LO[mH0rmS%XZ[]XUo6Q�l�Q�SaXaJMf�^8XZW�o6NPH6r`q6H6N|Xxs
t)o0Q�LO^\lVQ�LOSR[\e@XUo6Q�l�Q�SaXdJvf�^_XZW�o6NPH6r`q6H6N|XZSw^\caQ�ñYòOó8ô<õbö\÷ÃñUø8ùnúYû�ó�ó8÷5ü�ú�ü0öYý>ñIÎ�§0§0²yÏY��òÿþ|õ8ü<÷Dúvý>ó8÷
Î���¶ ¯ ÏY�b^\H0i�òÿþ|õ8ü<÷�úvý>ó8÷�Î�t�ì��yÏYsbt)o6Q�±>H>^_L6W�LO^\SUSaNP±>W�^_XZNP[mH`NOSnXUo6Q�H#ñYòOó8ô<õbö\÷ÃñUø8ù,úYû�ó�ó8÷�übù@òÿþ|õ8ü<÷
úvý>ó8÷:s

»p»w¼�� �2Å��
	���
��<ÂÃÅ��
�
t)o0QzXvjR[8JvSaXZ^\rmQz^\T6T6ca[b^\W�oë[\{�Q�caS ^\i0�_^\HbXZ^\rmQ�S�j�o6Q�HëW�[mH6SUNPi6Q�caNOH6r�cUQ�^\L|J�XZNOfhQ#T6ca[KW�Q�SUSaQ�S�s
§<T�Q�Q�iØcaQ��}q6NPcUQ�fhQ�HbXUS�[\e�cUQ�^\L|J�XZNPf�Q�i6Q�e�Q�W�X�i6Q�XUQ�W�XUNO[mH×^\H6i W�LO^\SUSaNP±>W�^_XZNP[mHBWx^\H lVQ2SU^_XZNPSdJ
±6Q�i�lbu�SUT0LONPXaXZNPH6r�XUo6Q�H6Q�Q�i6Q�i=T6ca[KW�Q�i6q6caQ�NOHbXZ[�XvjR[�SaXZ^\rmQ�S�s2t)o6Q�i6Q�e�Q�W�Xhi6QYXZQ�WYXZNP[mH�NOS`^
Saq6NPXZ^\l6LPQyT>^\caX�XU[�o>^_cUi0jR^\cUQ�NPf�T6LPQ�fhQ�HbX�^8XZNO[\H�sn³MXwNOS)W�[mf�T0q0XZNPH6r�NOHbXZQ�H6SUN|�mQ\s ¯ [�jkQ��mQ�c��gXZo6Q
^_i>^\T0XZ^_XZNP[mH�NOS~SUNOfhT6LPQ�^\H6i�W�[mH6W�Q�cUH6S�[mH0LPu�XZo6Q�W�[Ki0Q�lV[K[m�2�mQ�W�XZ[\cUS�s�Ò�[mcUQ�XZNOfhQ�W�^\H�l�Q
SaT�Q�H6i�[mH�W�LO^\SUSaNPe5u<NOH6r�e�[mq6H6i�i6QYe�Q�WYXZS��>lVQ�W�^\q6SaQ�N|X%W�^\H�l�Qy^_SUSUq0f�Q�i�XUo>^_X)i0Q�e�Q�WYXZSw^\caQIcZ^\caQ\s
t)o0Q�T6cU[\T�[mSaQ�izXvjk[_JMSaX�^_rmQ�W�L�^\SaSUNP±6Wx^_XUNO[mH2T6cU[<W�Q�i6q6caQ�NOS�^�rmQ�H6Q�cU^\Lk[\H6Q�^\H0izWx^_H�l�Q�q6SUQ�i
NPH�i6NP{�Q�caQ�HbX�W�LO^\SUSaNP±>W�^_XZNP[mH°T6ca[ml6LPQ�fhS�s��wQ�SUQ�LOQ�WYXZNP[mH�[\e�e�Qx^_XUq6cUQ�S�f�^xu�l�Q#H6Q�W�Q�SUSZ^_cau�XZ[
^_i>^\T0X�XZo6Q�T6cU[mTV[mSaQ�i�W�L�^\SaSUNP±6Q�c�XZ[�jk[mca�2j�N|XZozi0NP{�Q�cUQ�HbX~Xvu<T�Q�S][\e)Saq6cae:^_W�Q�S]^\H6i�i6QYe�Q�WYXZS�s
³vH�i6Q�e�Q�W�XIi0Q�XZQ�W�XUNO[mH�XUo6Q~W�L�^\SaSUN|±>Q�cwNOS�X�^\q0rmobX�j�NPXUo�Q
�6^_f�T6LPQ�S¡[\ene:^\q6L|XaJ�e�cUQ�Q�Saq6cae:^\W�Q�j�o6NPLOQ
NPH°i6QYe�Q�W�X�W�L�^\SaSUN|±>Wx^_XUNO[mH�SUo>^_T�Q#^_H6i�NOHbXZQ�cUH>^_L¡SdXZcUq0W�XZq0cUQ#W�o>^\cU^\W�XUQ�caNOSaXUNOW�S�[\e�i6QYe�Q�W�XUS�^\cUQ

©ÔÓm·



conv pcr comp cvar evar
−1

0

1
SSD

1 2 3 4 5 6 7 8
0

0.5

1
GLH

energy contr entropymean
−1

0

1

2
TEX

conv pcr comp cvar evar
−1

0

1
SSD

conv pcr comp cvar evar
−1

0

1

SOM unit 9

1 2 3 4 5 6 7 8
0

0.5

1
GLH

1 2 3 4 5 6 7 8
0

0.5

1

SOM unit 3

energy contr entropymean
−1

0

1

2
TEX

energy contr entropymean
−1

0

1

2

SOM unit 9ÎF^mÏ Î�lgÏ Î�W�Ï Î:igÏ
Ð@NOrmq6caQ~£\ï0Í�ÎF^mÏ�å i6Q�e�Q�W�X�^_H6i NPXUS¡Sao>^\TVQ�e�Q�^_XZq6caQ�S]Î�§6§0²IÏY�VrmcZ^xu�LOQY�mQ�L.o6NPSaXZ[\rmcZ^\fîÎ���¶ ¯ ÏY�
^_H6i�XZQ
�KXUq6cUQ�e�Q�^_XZq6caQ�S�Î�t�ì��yÏYsnt)o0Q�l�Q�SaX�f�^_XZW�o6NPH6r i6QYe�Q�WYXZS`XZ[ XUo6Q�i6QYe�Q�W�X�NPH ÎF^bÏ�j�NPXZo
caQ�SaT�Q�W�XwXZ[�Î:lgÏkXUo6Q�SUo>^_T�Q_�.Î:W�ÏRXUo6QyrmcZ^xu�LPQ��\Q�L�o6NPSaXZ[\rmcZ^\f��K^\H6izÎ:igÏkXUo6QyXZQY�<XUq6cUQ�e�Qx^_XUq6cUQ�S�s

LPQx^\caH6Q�i�e�ca[mf QY�0^\fhT6LPQ�S�s�t)o0Q�SaQ�L|e�Jv[mcarb^\H6NP®�NOH0r f�^_T6S�Î�§6G�Ò�SZÏ`^\cUQ�q6SaQ�i�^\S�W�L�^_SUSUN|±>Q�caS�s
t)o0Q�i0Q�e�Q�WYX�W�L�^\SaSUN|±>Q�c`^_LOLO[�j�S`H6QYj��kT0cUQ��<NP[mq6SUL|u�q6H6�}H6[�j�H��ki6Q�e�Q�W�XUShXU[2lVQ�^\i6i0Q�i�XZ[#XZo6Q
W�[Ki0Q�lV[K[m�hrmcU^\i6q>^\LPLPu`i0q6cUNPH6r`^]LO[\H6r~TVQ�caNO[<i�snt)o6NPSRNOSkH6Q�W�Q�SaSZ^\cdu�SUNPH6W�QIW�[mLOLPQ�WYXZNOH0r~SZ^_f�T6LPQ�S
[_e�^\LOL�TV[mSUSaNOl6LPQ~i6QYe�Q�W�XUSINOS�^�XZNPf�Q
JvW�[mH6SUq0f�NPH6rhXZ^\SU��^\H6i�XZo}q6SIN|XINOSwH6[\X�cUQ�^\SU[mH6^\l6LOQ�XZ[�i0[
N|X�l�QYe�[mcUQyNPH6NPXUN�^\LgXZcU^\NOH0NOH6r6s

��")�8"%$@"�
��k"��

¸ ©�º��0s\³vN|�_^\cUNPH6Q�H~^\H6i��0s��w^\q6o6^\f�^\^0s>§Kq0cae:^\W�Q)NOH6SaT�Q�W�XZNP[mH][\e>jkQ�l�f�^_XZQ�cUNO^\LOS�q6SaNOH6rIXUo6Q%SUQ�LPe�J
[mcarb^\H6NP®�NOH0r)f�^\T,sb³vH]²~s8�@s_�%^\SU^\SUQ�HbX�ÎFìDi�s ÏY���Yô>÷vñYò5òÿþ|õ<ñYô>÷���ó��Yó8÷5ú�ö\ôVø �kó8û�ý"!<÷Ãñ$#�%�þOúYþ�ó8ô
& %'�(�*)"+�ò õ<ó,#Yþ5÷5ü<û~ú�ù.-�ñ0/�ü<ô>þ21*!>ñ�ú�ùnö\ôVø3+�/Y÷:þ54\ñ6%�þOúYþ�ó8ô>�0�Dca[KW_s0§K�p³Ãì=¤b·mÑ\ÑK�}T6T�sK£mï87V©�¥\¤0�
©�£m£�90s

¸ Ñ8º��0sD³vNP�_^\caNOH6Q�H��:�0s;�w^\q6o6^\f�^\^0�R^_H6i�å�s�<INOSU^0s=å�H°^_i>^\T0XUNP�mQ�Xvjk[_JvSdX�^\r\Q�^\T0T6cU[b^_W�o�XZ[
W�LO^\SUSaNP±>W�^_XZNP[mH`[\e�SUq6cde:^\W�Q�i6QYe�Q�WYXZS�s,³vH>=;#Zó?/*@.ó�A�÷5ü>ñ�BDC8÷�üFEG/Uö\ôVø\þ5ôVö�4�þ:ö\ôH�kó8ôIAxñ$#�ñYô�/�ñ�ó8ô
�Yûhö�õ<ñJ+�ôVö\òLKÔúYþOúY�K�m[mLFs6³��>T6T�sg¤0©�Ó?7K¤bÑmÑ<�6¶�^\T6TVQ�Q�H6cZ^\HbXZ^0�gÐ�NOH0L�^\H6i,�M�\q6H6Q�£87g©m©m��©�£\£bÓKs

¸ ¤_º��0sV³vNP�_^\cUNPH6Q�H,�N�0s'�¡^\q0o>^\f�^m^0��^\H6i#å~s�<INPSZ^0sIµ¡H6Saq6T�Q�ca�<NOSaQ�i�SUQ�rmfhQ�HbX�^_XUNO[mH�[\epSUq6cde:^\W�Q
i6QYe�Q�W�XUS�s�³vHO=;#�ó?/*@)ó�A`÷�ü>ñ�B�Pm÷�üH�
ô>÷Ãñ$#
ôVö\÷:þ�ó8ôVö\ò:�kó8ôIAxñ$#ZñYô�/�ñ�ó8ôQ=)ö\÷:÷vñ$#YôQ�wñ0/�óUõ\ô>þ5÷:þ�ó8ô>�
�m[\L�s6³R<~�>T6T�sg¤b·\ï?7K¤mïm¥0�DSBNOQ�H��6å�q0SaXZcaN�^0�0å�q6rmq0SaX�Ñm·?7K¤\¥0��©�£m£\ï0s

¸ ¹\º��0s�³vNP�_^\caNOH6Q�H�^\H6i2å~sG<�NOSZ^Ks`å�H¢^\i>^\T0XUNP�\Q]XZQY�<XUq6cUQ�^\H6i2SUo>^_T�Q�l>^\SaQ�i¢i6Q�e�Q�W�X�W�LO^\SUSaNP±0J
Wx^8XZNO[\H�s�³vHT=:#Zó?/*@¡ó�Ah÷�ü>ñ>B*U>÷5üV�
ô>÷Ãñ$#
ôVö\÷:þ�ó8ôVö\òJ�kó8ôIAxñ$#�ñYô�/�ñ�ó8ôO=%ö\÷:÷Ãñ$#
ôW�wñ0/�óUõ\ô>þ5÷:þ�ó8ô>�
�m[\L�s6³��>T6T,s�©m©ÔÓ?7V©�ÑmÑK�YXkcUNOSal>^\H6Q_�6å�q0SaXZcU^\LONO^0�0å¡q6rmq6SdX�©�ï870Ñ\¥K��©�£m£�9Ks

©ÔÓ\ï


