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Abstract

I try to clarify therelationshipsbetweendifferentwaysof deriving or correctingmean
field theory, andpresent”translations”betweenthe languageof physicistsandthatof
computerscientists.The connectingthreadbetweenthe differentmethodsdescribed
hereis the Gibbsfree energy. After introducingthe inferenceproblemwe are inter-
estedin analyzing,I will definethe Gibbsfree energy, anddescribehow to derive a
meanfield approximationto it usinga variationalapproach.I will thenexplain how
onemight re-derive andcorrectthemeanfield andTAP freeenergiesusinghigh tem-
peratureexpansionswith constrainedone-nodebeliefs.I will exploretherelationships
betweenthe high-temperatureexpansionapproach,the Betheapproximation,andthe
belief propagationalgorithm,andpoint out in particulartheequivalenceof theBethe
approximationandbeliefpropagation.Finally, I will describeKikuchi approximations
to the GibbsFreeenergy and advertisenew belief propagationalgorithmsthat effi-
cientlycomputebeliefsequivalentto thoseobtainedfrom theKikuchi freeenergy.

To appearasa chapterin “AdvancedMeanField Methods- TheoryandPractice”, eds.D. SaadandM.
Opper, MIT Press,2000.
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NPORQTS�UWV)XYS'ZL[7Q]\_^`NAabUdcec�QT^]fgQ]hiXjcWZL^]UlkmfnQTS�\o^T\9cdZLQTUdhpO�VTS�Ud[�Vrq1\jQsat\_\9Ovu7Ulw,\_^]\_O�QatZxf7V)hLkyu7\9^TUdzCUeO�{nhp^|Xjh�^T^]\9XjQTUdO�{i}|\9ZpO�~�\9cduvQTS�\9hp^]fp���
S�\"�y\MXj\_})q'\9^0�M�p�����Ns���nathp^]�7V�S�h�[ih�O!�]�yu7z�ZpO�Xj\Mun��\MZLO��#Ue\9cduR��\_QTS�h7u�V]��VT��X_X_\_\9u�\9u�O�UWXj\_cdfUeO�q�^]UeO�{�UeO�{�Q]hp{p\_QTS�\9^A[�SCfCVTUWXjUWVsQYV�ZpO�u�Xjhp}|[���QT\_^rV]XjUd\_O�QTUWV�Q]V9��abS�h0O�h�atZ�u�Zxf7VhLk�QT\9O0athp^]�|hpO0[�^T\MXjUWV�\9cef�Q]S�\rVTZp}�\�[�^]hpq�cd\_}�V9��q��7Q�Xjhp}|\�QTh)QTS�\MV�\�[�^]hpq�cd\_}�VabUlQ]S%u7Uew1\9^T\9O�Qn['\9^]VT['\MX�Q]Uez�\9V9�y}|\jQ]S�h7u�V_��O�Zp}�\MViZpO�u�O�hLQYZ�Q]Ueh�O�V_���Chp}|\�hpkQTS�UWV�XYS�Zp[7QT\9^bUdVtQ]S�\_^]\jkmh�^T\ru7\9zphLQ]\9u�QTh|[�^]\9VT\_O�QTUdO�{�QT^YZLO'V�cWZ�Q]Ueh�O�Vtq'\_Qsa�\9\_O0QTS�\cdZpO�{p��Zp{p\0hLkyQ]S�\"[�SCf7V�UWXjUWVsQ�ZLO'uvQ]S�\"cdZpO�{p��Zp{p\0hLk�Q]S�\�Xjhp}|[���QT\_^oV]XjUd\_O�Q]UdV�Q9�ZLceQTS�h���{pSvN`Zp}�V���^]\oQ]S�Z�Q�}�fRhp^]Ud{pUdO�ZLc�QT^YZLUdO�UeO�{nZpV)Zg[�SCf7VTUdX_UdV�Q)abUdcec
VTS�h�aQTS�^]hp��{�SI�N�abUecdc�hpO�cef�X_h�zp\9^#}|\_QTS�h7u�V?Q]S�Z�Q�N#S�Zxzp\t[1\_^YV�h�O�ZLcdcefr�'V�\Mu��pVTh�Q]S�UWV�XYS�ZL[7Q]\_^u7hC\9V�O�hpQ�Z�QTQT\_}|[7Q�QTh�q1\�Z!QTS�h�^Th���{pS�VT��^Tz�\_f.hpk UeQ]V�V���q�¡s\9X�QM�)¢b\MZpu7\9^]VUeO�QT\9^T\MVsQ]\9uRUdOv}|hp^]\oq�Z�XY��{�^Th���O�u�hpORQ]S�\0V�Q]ZLQTUWVsQ]UdX9ZLc�[�SCfCVTUWX_V`hpkyu7UWV�h�^]u7\9^T\MuV�f7V�QT\_}�V�£m[�Zp^�Q]UdX_��cWZL^]cef¤abUeQTS�^]\_{�ZL^Yu¥QTh�QTS�\nQT\MXYS�O�UW¦���\nhpk)Zxzp\9^]Zp{pUdO�{Rh�zp\_^u7UdVThp^Yu7\9^���V�UdO�{rQ]S�\�^]\_[�cdUWX_Z�}|\jQTS�hCu'§�}|Ue{�S�Q�ZLcWV�hra
ZLO�Q�QTh`X_hpO�VT��ceQ�^]\jkm\_^]\_O'Xj\9V£s�9��§��)£�¨L©�§���ZpO�u�£Eª��M§���abS�Udce\RQ]S�h�VT\vUdO�Q]\_^]\9V�QT\Mu;UdO�QTS�\�Xjh�}�[��7QT\9^iVTX_Ue\9O�Xj\ceUeQT\9^]ZLQT��^]\�hpO�{�^]Zp[�S�UWX_ZLc�}�h7u7\9cdV�}|Ue{�S�Q�X_hpO�VT��ceQ�^]\jkm\_^]\_O'Xj\9V�£*¨Lª�§��t£s�p�M§`ZLO'u£�«L§j� �
S�\�X_hpO�O�\9X�Q]UeO�{�Q]S�^]\9Zpu�q1\jQsat\_\9O)Q]S�\�u7Uew1\9^T\9O�Q=}�\_QTS�h7u�V�u7\9V]Xj^]Ueq1\9u�S�\9^T\UdV�QTS�\r¬�Udq�q�V�km^T\9\y\_O�\_^]{pfp�C�bk�Q]\_^tUeO�Q]^Th7u7��X_UeO�{`QTS�\�UdO7km\_^]\_O'Xj\y[�^Th�q�ce\9}�a�\yZp^T\UeO�QT\9^T\MVsQ]\9u�UeO ZLO�ZpcefC_UdO�{'��N=abUdcdcIu7\j~�O�\yQ]S�\`¬�Ueq�q'V�km^]\_\�\_O�\_^]{pfp�CZLO'u�u7\MVTX_^TUdq'\S�h�a�QTh�u7\9^TUdzp\�Z�}|\MZLOn~�\_cWunZp[�[�^]hx®7Ue}�Z�Q]Ueh�O"QTh"UeQA�'V�UdO�{"Z�z�ZL^]UWZ�QTUdhpO'ZLc?ZL[7¯[�^Th�ZpXYSI�MNIabUdcecCQ]S�\_O�\j®7[�cWZLUdO�S�h�avhpO�\t}|Ue{�S�Q#^]\j¯Pu7\_^]Udzp\�ZpO�u�X_hp^]^T\MX�Q�QTS�\
}|\9ZpO~�\_cWu)ZpO�u������gkm^]\_\
\_O�\_^]{pUd\9V���V�UdO�{AS�Ud{pS�QT\_}|[1\_^YZ�Q]��^T\
\_®C['ZLO�VTUeh�O�V�abUlQ]S�X_hpO7¯VsQ]^]ZpUeO�\Mu�hpO�\j¯°O�h7u7\�q1\_cdUe\_kEV_��N�abUecdc
\j®7[�cdhp^]\�QTS�\"^]\_cWZ�Q]Ueh�O�V�S�Ue[�V�q'\_Qsa�\9\_O�QTS�\S�Ue{�S7¯�QT\_}|[1\_^YZ�Q]��^T\i\j®7[�ZLO'V�UdhpO±Zp[�[�^]h�ZpXYS���QTS�\R²t\jQ]S�\nZp[�[�^]hx®CUd}�Z�Q]Ueh�OI��ZLO'uQTS�\Aq1\_cdUe\_k#[�^]hp['ZL{�ZLQTUdhpO�Zpce{�hp^]UlQ]S�}"�7ZLO�u�['h�UeO�Qbhp�7QbUdO0['ZL^TQTUWXj��cWZL^tQTS�\�\M¦���Uez�¯ZLcd\_O�X_\bhLk1QTS�\y²t\_QTS�\yZp[�[�^]hx®7Ue}�Z�Q]Ueh�O)ZpO�u|q'\9ceUd\jk�[�^]hp['ZL{�ZLQTUdhpOI���#UdO�ZLcdcef��pN#abUecdcu7\9V]Xj^]Ueq1\o³AUd���'XYS�U�ZL[�[�^Thx®7Ud}�Z�QTUdhpO'V�QTh"QTS�\0¬�Ueq�q�V���^T\9\�\_O�\9^T{�fnZLO'u�Z�u7zp\9^�¯QTUWV�\0O�\_a´q1\_cdUe\_k�[�^]hp[�Zp{�Z�Q]Ueh�O�Zpce{�hp^]UlQ]S�}�VrQ]S�Z�Q�\jµoXjUd\_O�QTcdfRXjhp}|[���QT\�q1\_cdUd\jkEV\9¦���UdzxZpce\9O�QtQ]h|QTS�h�V�\Ah�q7Q]ZpUeO�\Mu0km^Th�}´QTS�\`³AUd�C��XYS�U,km^]\_\A\_O�\_^]{pfp�
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Þ�\�q1\_{�UeO�qCf�u7\MVTX_^TUdq�UdO�{|QTS�\)[�^]hpq�cd\_}ßat\`abUecdc�kmhCX_��V�h�OI�1NPO�QTS�\�ZL[�[1\9ZpceUdO�{X_hp}|[��7Q]\_^�V]XjUd\_O�X_\�¡�Zp^T{�hpOI�9QTS�UWV?UWV�Q]S�\
[�^]hpq�cd\_}�hpk���UdO7km\9^T\9O�Xj\�� �yÞn\bZL^]\t{pUdzp\_OVThp}|\�Xjhp}|[�cdUWX_Z�Q]\9ui[�^Th�q�ZLq�UecdUdV�QTUWX�VTf7VsQ]\_}"�,abS�UWXYSiat\)}|h7u7\_c�qCfgZ�[�ZLUd^�¯°abUWV�\�iZL^]�ph�zgO�\_Qsa�h�^T��hLk�àáO�hCu�\9V9��Þ�\�cWZLq1\_c�QTS�\ VsQYZ�Q]\ohLk�O�h7u7\0âAq�f�ã'äT�?ZLO�uab^]UeQT\�QTS�\
¡sh�UeO�Q�[�^]hpq'ZLq�UdceUeQsfou7UWVsQ]^TUdq��7Q]Ueh�O km��O�X�Q]Ueh�O�ZpV
å�£Eã,æ�ç�ã'è�ç_édédéeçTã'êA§�ë �ì;íî äÉïTðLñ äòï�£mã1ä]ç�ã7ïM§ í ä ñ ä]£mã1ä�§jé £��p�d�M§
óy\_^]\ ñ äòï £mã ä çTã ï §�UdV�QTS�\)�]Xjhp}|[�ZLQTUdq�UdceUeQsf7�b}�Z�QT^]Ue®`q'\_Qsa�\9\_O�X_hpO�O�\MX�Q]\9u`O�hCu�\9V�âZpO�uyô'� ñ ä�£mã1äP§IUWV�X9ZLcdce\MuAQTS�\)�T\_zCUdu�\_O�X_\9�
kmh�^�O�h7u7\tâY�MZpO�u�ìvUWV�Z�O�hp^]}�ZLcdUeMZ�Q]Ueh�OX_hpO�V�Q]ZpO�Q�X_Zpcecd\9u�Q]S�\��T[�ZL^TQTUeQTUdhpO|km��O'X�QTUdhpO'�`qCf)[�S�f7VTUdX_UdV�Q]V9�C�
S�\�O�hpQ]Z�Q]Ueh�Oi£mâmôC§}|\MZLO�VtQ]S�Z�QbQ]S�\`V���}õUdV�h�zp\_^bX_hpO�O�\MX�Q]\9u0O�h7u7\9V9��C��XYS�}|hCu�\_cWV?S�Zxzp\t}�ZLOCf`ZL[�[�ceUWX_ZLQTUdhpO�V9�xUeO)~�\_cWu�V�Z�V#u�Uez�\_^YV�\
ZpV?Xjh�}|[��7QT\9^zCUWV�UdhpO��7\_^]^Th�^�¯PXjh�^T^]\9XjQTUdO�{�Xjh7u7\MV_��}�\Mu7UWX_ZLc�u7UdZp{pO�h�V�UWV9��ZLO�u"Xjh�O�u7\9O�V�\Mu�}�ZLQ�QT\9^[�S�f7VTUdX9V_��N°Q�}�Zxf�S�\_cd[�f�hp��^=UdO�QT��UeQTUdhpO�QTh�QTS�UdO��|hLk�Q]S�\y}|\9u�UdX9ZLc,u7UdZp{pO�h�V�UWV�Zp[7¯[�ceUWX_ZLQTUdhpOI��NPORV��'XYSRZpO�Zp[�[�cdUdX9Z�Q]Ueh�OI�,QTS�\�O�hCu�\9VrXjh���cWui^]\_[�^]\9VT\_O�QrV�fC}|[7Q]hp}�VZpO�u�u�UdVT\9Z�V�\MV`Q]S�Z�QoZn[�Z�Q]Ue\9O�Q|}�Zxf�S�Zxzp\���ZLO�uvQTS�\"cdUeO��7V ñ äÉïC£mã'äTç�ã�ïM§�Xjhp��cdu^]\_[�^T\MV�\9O�QrQ]S�\"VsQYZ�QTUWV�QTUWX_ZLctu7\_[1\_O'u7\_O�X_Ue\MV�q1\jQsat\_\9O�QTS�\ VTfC}�[�QThp}�V)ZLO�uvu�UdV�¯\MZpVT\9V9�I��hpQT\|QTS'Z�Q`Q]S�\ocdUeO��7V ñ äòï�£mã1ä�çTã7ïx§�athp��cdu�O�hpQ�O�hp^]}�ZLcdcefnXYS�ZLO�{�\�km^Th�}h�O�\r[�ZLQTUd\_O�Q�QTh|Q]S�\`O�\_®CQ9�,ö�O"Q]S�\`hpQTS�\9^�S�ZLO'u��7kmhp^y\9ZpXYS"[�ZLQTUd\_O�Q9�'a�\rathp��cduh�q7Q]ZpUeO0Z�u7Uew1\9^T\9O�Q
VT\jQ
hLk�\9zCUdu7\9O�Xj\ ñ ä £Eã ä §��CabS�UWXYS�athp��cWuoX_hp^]^T\MV�[1hpO�u�Q]h)h���^�CO�h�abcd\9u�{p\�hpk=QTS�\|VTfC}|[7QTh�}|V�kmh�^�Q]S�Z�Q`VT['\MXjUe~'X)[�Z�Q]Ue\9O�QM��Þn\|athp��cWugcdUd�p\)QTh�'V�\0QTS�\�}|h7u7\9c
QTh�UeO7km\9^|QTS�\�[�^Th�q�ZLq�UdcdUlQsfRQ]S�Z�Q|QTS�\ ['Z�QTUd\_O�Q�S�Z�V�ZRVT['\MXjUe~'Xu�UdVT\9Z�V�\j÷�QTS'Z�Q�UWV_�1a�\)atZpO�QyQTh Xjh�}�[��7QT\�Z�}�ZL^]{pUdO�ZLc�[�^Th�q�ZLq�UecdUlQsf cdUe��\yø'äT£mã1ä°§j�abS�UdXYS)UdV�QTS�\t[�^Th�q�ZLq�UdcdUlQsf�QTS'Z�Q?QTS�\t[�ZLQTUd\_O�Q�S�ZpV�QTS�\bu7UWVT\9ZpVT\
u7\_O�hpQT\Mu`qCfrO�h7u7\âY� N�abUdcecx¡s�'VsQ={�Uez�\tZ�zp\9^Tfr^]hp��{�S�UWu7\9Z�hLk1S�h�a�VT��XYS|Zy}|h7u7\_c7}|Ud{pS�Q�q'\b�'V�\_km��ckmh�^)hpQTS�\9^�Zp[�[�cdUdX9Z�Q]Ueh�O�V_�?NPO¥ZiXjh�}|[��7QT\9^|z�UWVTUeh�OùZL[�[�ceUWX_ZLQTUdhpOI�#at\0}|Ud{pS�Q�q1\UdO�QT\9^T\MVsQ]\9u)UeO�UdO7km\_^]^]UeO�{�Q]S�\yVTS�ZL[1\bhLk�ZLO|hpq�¡s\9X�Q�km^]hp}%QTS�\y\_zCUdu�\_O�X_\b[�^Th�zCUWu7\9uqCf�QTS�\t[�Ul®7\_cCz�ZLcd��\MV�hpk�QTS�\tUd}|Zp{p\��MNPO�ZLO`\9^T^]hp^T¯PXjhp^]^]\9X�Q]UeO�{
X_h7u7\p�xat\�}|Ud{pS�Q#q1\UdO�QT\9^T\MVsQ]\9uAUdO`UeO�km\_^]^TUdO�{`£Eu�\9Xjh7u7UdO�{C§,QTS�\�}|h�V�Q�cdUe��\_cdf�UdO�QT\_^][�^]\jQYZ�QTUdhpOrhpk�Z�O�h�UdVTf}|\MVTV]ZL{�\p��abS�\_^]\rQTS�\|�gZp^T��h�z�O�\_Qsa�h�^T� UlQYV�\9clk�\_O7kmh�^]X_\9VbQ]S�\�\_^]^Th�^�¯PXjh�^T^]\9XjQTUdO�{X_h7u7\p��NPO�Xjh�O�u7\9O�V�\Mu�}�Z�QTQT\_^t[�SCf7V�UWX_V9��a�\�}�Ud{pS�QtatZpO�Q�QTh)UeO7km\9^r£m[�^]\9u7UWX�Q�§�Q]S�\^]\9VT[1hpO�VT\�hpktZ0}|Zp{pO�\_QTUWX)VTf7VsQ]\_}ßQ]h0Q]S�\���\_zCUWu7\_O'Xj\9�0hLktZLO�UeO�S�hp}|hp{�\_O�\9hp��V}�Zp{pO�\_QTUWX�~'\_cWu�����hp^|QTS�\g^T\MVsQohpk�Q]S�\gXYS�Zp[7QT\9^9�=S�h�a�\9zp\_^M�?N)abUdcdcyO�hpQo}|Zp�p\
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V�[1\9X_Ul~'X)UdO�Q]\_^][�^]\jQ]ZLQTUdhpO�V�hLk�QTS�\|}|\9ZpO�UeO�{�V�hLk=Q]S�\|O�h7u7\9V9��ZLO�ugkmhCX_��V�hpOiQTS�\}|ZLQTS�\9}�Z�QTUWX_V�hLk�Q]S�\r[�^]hpq�cd\_}"���hp^�VThp}|\bO�\_Qsa�h�^T�7Vs÷CVT}|Zpcec7h�O�\9V=hp^=O�\_Qsa�h�^T�7V#Q]S�Z�Q�S'Zxzp\
QTS�\bQTh�['h�ceh�{pf�hpkZ0XYS�ZpUeOnhp^�QT^]\_\j÷�at\)X9ZLORXjhp}|[���QT\|ZLOCfgu7\9VTUd^T\Mug}�ZL^]{pUdO�ZLc#[�^]hpq�Zpq�UdceUeQTUd\9V�\j®C¯ZpX�Q]cef���\9UlQ]S�\_^
qCf|\j®7[�cdUdX_UlQ]cef�VT��}|}|UeO�{�h�zp\9^�ZLcdc,['h�VTVTUdq�ce\�VsQYZ�Q]\9V�hLk�QTS�\�VTf7VsQ]\_}hp^AqCfg��VTUeO�{"u7fCO�Zp}�UWX�[�^]hp{p^YZL}|}|UdO�{o}|\jQ]S�h7u�Vo£mat\�abUecdc�^T\_QT��^]OnQTh QTS�\�u7f�¯O�ZL}|UWX
[�^Th�{p^YZL}|}|UeO�{y}|\jQ]S�h7u�V_�pabS�UdXYS|ZL^]\bZLcWV�hAX_Zpcecd\9un��q1\_cdUd\jk,[�^Th�[�ZL{�Z�Q]Ueh�O��ZLcd{php^]UeQTS�}�V9�LcdZLQT\9^=UeO|Q]S�\yXYS�Zp[7QT\9^9�É§�öyQ]S�\_^]abUdVT\p�pS�h�a�\9zp\9^9�xat\�}���V�Q�VT\jQTQTcd\bkmhp^ZL[�[�^]hx®7Ue}�ZLQTUdhpO�V9�=N°k`at\gatZpO�QoQThv}�Zp�p\iZvu�UdV�QTUdO�X�Q]Ueh�O±q1\jQsat\_\_O¤Q]S�\i\_®�ZpX�Q}|Zp^T{�UeO'ZLc=[�^]hpq'ZLq�UdceUeQTUd\9V)ZLO�u�ZL[�[�^]hx®7Ue}�ZLQT\�hpO�\9V�£*V�h�}|\jQTS�UeO�{n[�SCf7V�UWXjUWVsQYV�u7hO�hLQ��'V���Zpcecdf�q'hpQTS�\9^�u7h�UeO�{�\j®7[�cdUdX_UlQ]cef�§���QTS�\_Ooat\yX_ZpOoX_Zpcec�QTS�\yZp[�[�^]hx®7Ue}�Z�Q]Ueh�OhLk�Q]S�\b\j®�Z�X�Q?}|Zp^T{�UeO'ZLcC[�^]hpq�Zpq�UecdUeQsfbø ä £Eã ä §�QTS�\��Tq'\9ceUd\jk]��� ä £Eã ä §��LZLO'u)VTUe}|UdcdZp^Tcdfa�\�X9ZLcdc=Q]S�\0Zp[�[�^]hx®CUd}�Z�Q]Ueh�O�hpk
QTS�\0\j®�ZpXjQ`Qsa�hp¯�O�hCu�\�}|Zp^T{�UeO'ZLc�[�^Th�q�ZLq�UdcdUlQsfø'äòï�£mã'ä]çTã7ïM§�QTS�\bq'\9ceUd\jk��äòï�£mã1ä�çTã7ïx§j�p�
S�\b}�Z�Q]S�\_}�Z�Q]UdX9ZLc7[�^]hpq�ce\9}.a�\babUdcdcCkmhCX_��VhpO|kmhp^�QTS�\y^T\MVsQ�hpk,QTS�UWV�XYS�Zp[7QT\9^=UWV�ZpV=kmhpcdceh�a�V��L{�Uez�\_O�V�h�}|\yZL^]q�UeQT^YZL^]f��gZL^]�ph�zO�\jQsathp^]��u7\_~�O�\9u"Z�VbUeO"\M¦��'Z�QTUdhpOR£s���e�x§���X_hp}|[��7Q]\`ZpV�Z�X_X_��^]ZLQT\9cefoZ�Vb['h�VTVTUdq�ce\ZLOCf�u7\MV�Ud^T\Mu�q1\_cdUd\jkEV9�
F <�� :�3���@��%3IB�@�����Ý�H�3�� :�6M5769D��_6MDEKp5����r8����MDEK �
NPO�V�Q]ZLQTUWVsQ]UdX9ZLc�}|\9XYS�ZpO�UWX_V9�1at\�VsQYZL^TQrabUlQ]S�²thpceQT9}�ZLO�O�! VAcWZxa�kmhp^`X_hp}|[��7Q]UeO�{¡shpUdO�Q�[�^Th�q�ZLq�UdcdUlQsf|km��O'X�QTUdhpO'V"�
å�£mã æ ç�ã è ç9éeédédç�ã ê §=ë �ì \j®7[�£$#&%o£mã æ çTã è ç_édéeédç�ã ê §�')(�§ £s�p�É¨p§
abS�\_^]\*%�UdVbQTS�\`\9O�\_^]{pf�hLk?QTS�\)V�f7V�QT\_}&ZLO�u�(�UWV
QTS�\`QT\_}|[1\_^YZ�Q]��^T\���Þ�\�X_ZpO^T\_¯�ab^]UlQ]\A\9¦���Z�Q]Ueh�O�£��p�d�M§�UdO0Q]S�UWVbatZxf�Uek?a�\ru7\_~�O�\%o£mã æ çTã è ç_édéeédç�ã ê §�ë+#-, î äòïTð�. äòï £Eã ä ç�ã ï §/#0, ä21 ä £Eã ä § £s�p� ª�§
abS�\_^]\�QTS�\���q1hpO'urVsQ]^T\9O�{LQ]S��tkm��O�XjQTUdhpO . äòï £Eã ä ç�ã ï §IUdV�u7\j~'O�\9urqCf ñ äÉï £Eã ä ç�ã ï §�ë\j®7[�£ . äÉï�£Eã'äTç�ã�ïM§3')(�§�ZpO�u`Q]S�\|��}�ZL{�O�\jQ]UdX�~�\9cdu�� 1 äT£Eã'ä°§�UWV�u7\_~�O�\9u)qCf ñ äT£Eã'ä°§�ë\j®7[�£ 1 ä £mã ä §3'4(�§��²t\jkmh�^T\ùQT��^TO�UdO�{�Q]h�Zp[�[�^]hx®7Ue}�Z�Q]Ueh�O.}|\jQ]S�h7u�V_��ce\_Qv��VR[�ZL�'V�\¥QTh�X_hpO7¯V�UWu7\_^)V�h�}�\�}|h�^T\�{�\_O�\9^]Zpc�ZLO�uRVThp}|\�}|hp^]\oV�[1\9X_Ul~1X�}|hCu�\_cWV_������^]O�UdO�{�~�^YVsQQTh }|hp^]\�VT[1\9XjUe~'XR}|h7u7\_cWV9�ba�\�X_ZpO�hpq7QYZLUdO�Q]S�\�NsV�UdO�{¤}|h7u7\_crqCf�^]\9V�QT^]UWX�Q�¯UeO�{¥\9Z�XYS±O�h7u7\nâ|QTh�S'Zxzp\gQsathùV�Q]ZLQT\MV�5Mä�ë76)�¥£�kmh�^0Q]S�\�NsV�UdO�{ùX9ZpVT\p�ta�\kmhpcdceh�a Q]S�\¤[�SCfCVTUWX_V�XjhpOCz�\_O�QTUdhpO.ZpO�u.cWZLq1\_c�QTS�\¥V�Q]ZLQT\9V�qCf85 ä UdO�V�QT\MZpu.hpk
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ã1ä�§j�bZLO�u�UeO�VTUWVsQ]UeO�{ùQTS'Z�Q"QTS�\RXjh�}|[�Z�Q]Ueq�UdcdUlQsf }�Z�Q]^TUWXj\MV ñ äòï�S'Zxzp\gQ]S�\nkmhp^]}
ñ äòï ë;: \_®7[�£ . äòï4'4(�§ \j®7[I£<# . äòï4'4(�§\_®7[�£<# . äòï '4(�§ \j®7[I£ . äòï '4(�§ = abS�Uecd\�Q]S�\�\9zCUdu7\9O�Xj\�zp\MX�QTh�^]V=S�Zxzp\
Q]S�\rkmh�^T} ñ ä�ë £E\j®7[�£ 1 ä>')(�§@?�\_®C[I£$# 1 ä�§3'4(�§���NPOgQTS�ZLQ�X_Z�V�\���at\�X_ZpO�ab^TUeQT\rQ]S�\\9O�\_^]{pfoZ�V%.ë+#A, î äòïTð . äòï�5MäB5jïC#0, ä 1 ä�5MäTé £��p� D�§
N°k=at\rkm��^TQTS�\_^�^T\MVsQ]^TUWX�Q�Q]S�\ . äÉï Q]h�q1\���O�Ulkmh�^T} ZLO'u�['h�V�UeQTUdzp\���at\�h�q7Q]ZpUeO�Q]S�\km\9^T^]hp}�Zp{pO�\_QTUWX`NsVTUeO�{ }|h7u7\_c���abS�Udce\|Uek�at\�Z�VTVT��}|\�Q]S�\ . äòï�Zp^T\�XYS�h�VT\_Oikm^Th�}Z|^YZLO'u7hp} u�UdV�QT^]Ueq��7QTUdhpOI�'a�\rh�q7Q]ZpUeO�ZpO NsVTUdO�{oV�[�UeO�{�cdZ�VTV9����h�^bQTS�\MV�\r}|h7u7\9cdV9�Q]S�\�}|Zp{pO�\_QTUWX�~'\_cWu 1 ä�UWVt��VT��ZLcdcef��Cq��7Q
O�hLQ�ZLcda
ZxfCV9��Z�VTVT��}|\9u�QTh�q'\A��O�Uekmhp^]}"�Þn\±X9ZLO�Xj^]\9ZLQT\¤}|hp^]\¥{�\_O�\9^]Zpc|}�h7u7\9cdVRqCf.UdO�QT^]h7u7��XjUdO�{!QT\9O�VThp^YVncdUd�p\
ñ äòï�E�£Eã'äTç�ã7ï�ç�ãFEp§1UeOr\M¦��'Z�QTUdhpO�£��p�d�M§1hp^�\M¦���Uez�Zpce\9O�Q]cefyQT\9O�V�h�^]VIceUd�p\ . äòï�E�£Eã'äTç�ã�ï�ç�ã�EL§UdO0QTS�\A\_O�\_^]{pfp��ö�O�\AX_ZpO0hpk�Xjh���^YV�\�UeO�Q]^Th7u7��X_\yQ]\_O�VThp^YVthLk#\_zp\9O�S�Ud{pS�\_^
hp^Yu7\_^M�NPO)QTS�\t\_®CQT^]\_}|\
ceUd}|UlQM�LhpO�\
X_ZpO�X_hpO�VTUWu7\_^�Z�}�h7u7\9c7abS�\_^]\C%o£mã æ çTã è ç_édéeédç�ã ê §=ë. æsè"GHGHG ê�£Eã,æLç�ã'è�ç_édédéeçTã'êA§��xN°k�Q]S�\�ã1ä�ZL^]\�q�UdO�Zp^TfrZLO'urQTS�\t\9O�QT^]Ue\MV�hpk�QTS�UWV . QT\9O�VThp^Zp^T\rXYS�h�V�\9O0^YZLO'u7hp}|cdf�km^Th�} Z�¬AZL�'VTVTUdZpO u�UdV�QT^]Ueq��7QTUdhpOI�'a�\Ah�q7Q]ZpUeO���\_^]^TUWu�ZI! V¢yZLO�u7h�}KJ=O�\_^]{pfo��h7u7\9c�£LD�§j��Ch kEZp^9��a�\vS'Zxzp\�q1\_\_O�Ud}|[�cdUdX_UlQ]cef�ZpV]VT��}|UeO�{¤Q]S�Z�QnQTS�\�O�h7u7\9ViUeO�Q]S�\�iZL^]�ph�z�O�\jQsathp^]�RceUdzp\ hpO¤Zg~�®C\Mu�cWZ�QTQTUWXj\"ZLO�u�QTS'Z�Q�\9Z�XYS�O�h7u7\"X_ZpOùq1\"UeOZ0u7UWVTX_^T\_QT\)V�Q]ZLQT\)ã'äT�1NPOgkEZpX�QM�1QTS�\9^T\)UdV�O�hLQ]S�UdO�{�Q]h0V�QTh�[g��V�km^Th�}&Q]ZL�CUdO�{oQ]S�\ã ä Q]hoq'\�Xjh�O�Q]UeOC��h���Vbz�ZL^]UWZLq�cd\9V9��hp^ya�\�X9ZLO�{�\_O�\9^]ZpceUd_\�QTh�zp\9XjQTh�^]VNMO ä �'abS�\_^]\MO äbX_ZpOnq1\�UeO�Q]\_^][�^T\_QT\MuiZpV�Q]S�\�[1h�VTUlQ]Ueh�Onhpk�QTS�\�â*Q]Sn['ZL^TQTUWXjcd\�UdOnQTS�\oVTf7VsQ]\_}"�P�hChp�CUeO�{�ZLQ
UeQbQTS�UdVba
Zxfp�7at\rV�\9\�QTS�ZLQ�\9¦���Z�Q]Ueh�O�£��p� ª�§tX_ZpO"q'\rUdO�QT\_^][�^]\jQ]\9u ZpVZpO|\_O�\9^T{�f`km��O�XjQTUdhpO|kmh�^=[�ZL^TQTUWXjcd\9V=UeO�QT\9^]Z�X�Q]UeO�{rqCf�ZL^]q�UlQ]^]Zp^Tf`Qsa�hp¯�q1h7u7f`kmh�^]X_\9VUdO"ZL^]q�UlQ]^]Zp^Tf�h�O�\j¯°q1hCu�fo['hpQT\9O�Q]UdZpcdV9�
F <RQ S`8#@UT DLV/V/��W�Hx@C@AX�4#@�H4Y��
�CQ]Z�Q]UdV�QTUWX_Zpc�[�SCf7V�UWXjUWVsQYV�hLk�QT\9OR��V�\�Q]S�\|kmhpcdceh�abUdO�{"ZLcd{ph�^TUeQTS�} abS�\_OnQTS�\9fnXjh�O7¯VTUWu7\_^�VThp}|\AO�\_a;}|hCu�\_cIhpk?Z�[�SCf7V�UWX_Zpc�V�f7V�QT\_}Z�
���
Þn^]UlQ]\`u7h�abO0QTS�\r\9O�\_^]{pf|km��O'X�QTUdhpO��¨��\[�hpO�V�QT^]��X�Q�ZpO Zp[�[�^]hx®CUd}�Z�Q]\A¬�Udq�q�V
km^]\_\A\9O�\_^]{pf��ª����Chpcdzp\tQTS�\yVsQYZ�Q]Ueh�O�ZL^]f`Xjh�O�u7UeQTUdhpO�V�hpk'Q]S�\yZp[�[�^]hx®CUd}�Z�Q]\
¬�Udq�q�V=km^T\9\b\_O�\9^T{�fp�D'�
Þn^]UlQ]\r[�ZL[1\_^M�
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��h���VT\`Q]S�UWV�Zpce{�hp^]UlQ]S�}ßV���X9Xj\MVTV�km��cdcef��'h�O�\�O�\9\9u�VyQTh ��O�u�\_^YVsQYZLO�u�abS'Z�Q�Z¬�Ueq�q'V?km^T\9\b\_O�\9^T{�f`UWV_�pZpO�u)S�h�aùh�O�\
}|Ue{�S�Q�VT��X9Xj\9V]V�km��cecdf�Zp[�[�^]hx®CUd}�Z�Q]\tUeQ9�pÞn\abUecdcI\j®7[�cdhp^]\�QTS�UWV�VT��q7¡s\9XjQbkm^Th�}õOC��}|\_^]hp��V
[1hpUdO�Q]V
hpk#zCUd\_ar��
S�\_^3`�a b@c�¬�Udq�q�V�km^T\9\�\_O�\_^]{pf_d*e>f�g"hBi`X_ZLO�q'\0QTS�h���{pS�Q�hLkyZpV�Zg}�ZLQTS7¯\_}�Z�Q]UdX9ZLc�Xjh�O�VsQ]^T�'X�QTUdhpORu7\MV�Ud{pO�\MuiVTh�Q]S�Z�QrabS�\9Onf�hp�n}�UdO�Ud}|Ue9\�UlQM��fphp�nabUecdc^T\MXjh�zp\9^#²th�clQ]_}�ZLO�O! V?cWZxar�jd*e>f)g@hBi�UWV�Z�km��O�XjQTUdhpO�hLk'QTS�\
km��cecp¡shpUdO�Q=[�^Th�q�ZLq�UdcdUlQsfkm��O�X�Q]Ueh�O�å�£mã,æLç�ã1èpç9éeédédç�ã'êA§
ZLO'u0UWVbu7\_~�O�\9u qCfd*e>f�g"hBiY£*å�£mã�æLçTã'èpç_édéeédç�ã1êA§T§=ëlkm#n(po £s�p�Hqp§

abS�\_^]\rk.UWVtQTS�\`Zxzp\_^YZL{�\)£Ehp^���UdO�QT\9^TO�Zpcd��§=\9O�\_^]{pf��k!ë ,f4s�t f�uvtHGHGHGHt f�w å�£mã,æLç�ã1èLç9éeédéeçTã'êr§<%�£mã,æLç�ã1èpç9éeédédç�ã'êA§ £s�p� x�§
ZLO�uyo�UdVtQ]S�\r\_O�QT^]hp[Cf��oRë8# ,f s t f u tHGHGHGHt f w å�£Eã,æLç�ã'è�ç_édédéeçTã'êA§CceO�å�£Eã,æLç�ã1èpç9éeédéeçTã'êA§�é £s�p�ò«L§

N°k�at\�}|UdO�Ue}|Ud_\�d*e>f�g"hBi�abUeQTSù^T\MV�[1\9XjQ`QTh�å�£mã�æ�çTã'èLç9éeédédç�ã'êr§�£mhpO�\�O�\9\9u�VQTh¥^T\9}�\9}�q1\_^ QTh¤Zpu�u�ZzP�ZL{�^]ZpO�{p\�})��ceQTUd[�ceUd\_^"Q]hù\9O7kmhp^YXj\iQTS�\�X_hpO�V�QT^YZLUdO�Q{ f s t f u tHGHGHGHt f w å�£mã,æLç�ã1èpç9éeédédç�ã'êA§oë �M§���at\"u7hnUdO�u7\9\9uù^T\MXjh�z�\_^)²th�clQ]_}�ZLO�O! VP�Zxa�£m\9¦���ZLQTUdhpO�£s��� ¨�§�§bZ�V�u7\MV�Ud^T\Mu���N°k�at\�V���q�VsQ]UlQ]�7QT\�UeOgå%ë�\j®7[�£$#&%|')(�§3'_ìUeO�QTh}d*e>f�g"hBi��'at\r~�O�u�QTS�ZLQ�Z�Q�\9¦���UdceUdq�^]Ue��}�£mQTS�ZLQ�UWV_�1abS�\_O"Q]S�\�¡sh�UeO�Q�[�^Th�q�Z�¯q�UecdUeQsf"u�UdV�QT^]Ueq��7QTUdhpOgS'ZpV�UlQYV�X_hp^]^T\MX�Qyz�ZLcd��\x§��'QTS�\|¬�Ueq�q'Vykm^]\_\�\_O�\9^T{�f0UWVy\M¦���ZLcQTh|QTS�\`ó�\_cd}|S�hpceQTAkm^]\_\A\9O�\_^]{pfou7\_~�O�\Mu0qCf�~��+#C( cdO�ì`�ö�O�\�X_ZLOA��O'u7\_^YVsQYZLO�u�Q]S�UdO�{�VIQTS�UWVIa
Zxf���QTS�\tó�\9ce}|S�h�clQ]�km^T\9\=\_O�\_^]{pfyUWV7¡s�'VsQZ|O���}�q1\_^�\M¦��'ZLc,QTh}km#_(poùZ�Qb\9¦���UdcdUeq�^]Ud��}"��q��7QbQ]S�\)¬�Udq�q�V
km^]\_\r\9O�\_^]{pf�UdVZ�km��O�XjQTUdhpO�Q]S�Z�Q|{pUdzp\MVAQTS�\0z�ZLcd��\0hLkpk�#�(�o�abS�\_OùVThp}|\�X_hpO�V�QT^YZLUdO�Q]V`Zp^T\ZL[�[�cdUd\9u���NPO�QTS�\|X9ZpVT\|hLk�d*e<f�g@hBiY�Iat\�Xjh�O�VsQ]^]ZpUeOiQTS�\|abS�h�ce\�¡sh�UeO�Q`[�^]hpq�Zpq�cdUlQsfkm��O�X�Q]Ueh�O�å�£mã�æ�çTã'è�ç_édéeédç�ã1ê�§j��NPO�hpQTS�\9^�X9ZpVT\9V�Q]S�Z�Q�a�\�abUdcdc'cdhChp�|Z�Q�VTS�hp^TQTcdfp��a�\abUecdc�¡s�'VsQAXjhpO'VsQ]^]ZpUeOgVThp}|\`hpk#Q]S�\�}�Zp^T{�UeO�Zpc�[�^]hpq'ZLq�UdceUeQTUd\9V9��NPO�{�\_O�\9^]Zpc*��QTS�\9^T\X_ZLO�q1\o}|hp^]\�Q]S�ZLO�h�O�\v�]¬�Udq�q�V`km^T\9\o\_O�\_^]{pf7�x÷CabS�UdXYS�hpO�\�fphp�vZp^T\|QYZLcd�CUeO�{ZLq1hp�7Q=u7\9['\9O�u�V?hpO�abS�UWXYS�Z�u�u7UeQTUdhpO�Zpc7XjhpO'VsQ]^]ZpUeO�Q]V#f�hp��a
ZLO�Q#QThrZL[�[�cef���Þ S�\_Oa�\�}|UdO�Ud}�Ud_\�Z`¬�Ueq�q'V�km^]\_\�\9O�\_^]{pf`abUeQTS�^T\MV�[1\9XjQ�QThrQ]S�h�VT\b[�^]hpq�Zpq�UecdUeQTUd\9V?Q]S�Z�Qa�\9^T\�X_hpO�V�QT^YZLUdO�\Mu���at\`abUdcec#hpq7QYZLUdOiVT\_cek�¯°X_hpO�VTUdV�QT\9O�Qy\9¦���ZLQTUdhpO�V�QTS�ZLQ�}��'VsQ�q'\hpq1\_fp\Mu�UdO"\9¦���UdceUdq�^]Ue��} ��
S�\;Zpu7z�ZLO�QYZL{p\¥hLk�athp^]�CUeO�{�abUeQTSõZ.¬�Udq�q�Vvkm^T\9\ \_O�\9^T{�f.UeO'VsQ]\9Zpu�hpk²�h�clQ]_}�ZLO�O�! V�P�Zxaùu�Ue^]\9XjQTcdf�UWV�QTS'Z�Q=UeQ�UdV=}���XYS|\9Z�V�Ud\_^?Q]h�Xjh�}|\b��[|abUlQ]S�Udu7\MZpVkmhp^"ZL[�[�^]hx®7Ue}�ZLQTUdhpO�V9���
S�\9^T\�ZL^]\gUeO�kEZpXjQ0}�ZLOCf u7Uew1\9^T\9O�Q�ZL[�[�^Thx®7Ud}�Z�QTUdhpO'V
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Q]S�Z�QthpO�\�Xjhp��cdu|}�ZL��\bQTh�Z�¬�Udq�q�V�km^T\9\�\_O�\9^T{�fp��ZLO�u�})��XYS�hLk�Q]S�\y^]\9V�Q�hpk�QTS�UWVXYS'ZL[7Q]\_^
UdVyu7\_z�hLQT\MuoQ]h�V���^]zp\9fCUeO�{)QTS�\_}"�
F <�� �.@C5�4�WbDE@��*B�S`8#@C3�H)����S`8#@A�r57H�DE5�69DE314#5I�����/��H�315�Kx8
ö�O�\�zp\_^]fg[1hp[���cdZp^ratZxfiQThgXjh�O�V�QT^]��X�Q�ZpORZp[�[�^]hx®7Ue}�Z�Q]\|¬�Udq�q�V`km^T\9\�\_O�\9^T{�fUdOCzph�cez�\9V#Zyz�ZL^]UWZ�QTUdhpO'ZLcCZL^]{p��}|\_O�QM�x�
S�\
u�\_^]Uez�Z�Q]Ueh�O�{�Uez�\_O�S�\_^]\tabUdcdc7q'\tkm^]hp}.Z[�S�f7VTUdX_UdV�Q�! V
[1\_^YV�[1\9XjQTUdzp\�?Ckmh�^�ZLO UeO�Q]^Th7u7��XjQTUdhpO0QTh�z�ZL^]UWZ�QTUdhpO'ZLc,}|\jQTS�hCu�Vtkm^Th�}Z�u�Ulw,\_^]\_O�Q)[1hpUdO�Q�hLkbzCUd\_ar��VT\_\n£s�M¨p§�����VTVT��}|\oQ]S�Z�Q)a�\oS'Zxzp\oVThp}|\oV�f7V�QT\9}abS�UdXYS X_ZLO�q'\AUdOI�7VTZxf���� u7Uew1\9^T\9O�Q�V�Q]ZLQT\9V9�C�
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S�\rO�\_®CQ�hpqCzCUeh���VbVsQ]\_[ QTh|QYZL��\rUdV
Q]hoXjh�O�VsQ]^]ZpUeO
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QTS�\�Qsa�hp¯�O�h7u7\rq1\_cdUd\jkEV���äÉï�£Eã'ä]ç�ã�ïM§�Z�Vba�\9cec��'��hp^��gZL^]�ph�zoO�\jQsathp^]�CVbQTS�ZLQ�S�Zxz�\ZRQT^]\_\_¯�cdUe��\"QTh�['h�ceh�{pfp�?QYZL�CUdO�{�QTS�UdV0VsQ]\_[ UWV�VT�7µoXjUd\_O�QoQTh�hpq7QYZLUdO¤QTS�\g\_®�ZpX�Q¬�Ueq�q'V�km^T\9\)\9O�\_^]{pf��1�
S�\|^]\9Z�V�h�O�UdV�Q]S�Z�Q�kmhp^�QTS�\9VT\)}|h7u7\_cWV9�,QTS�\|\j®�Z�X�Q�¡sh�UeO�Q[�^Th�q�ZLq�UecdUlQsfvu�UdV�QT^]Ueq��7QTUdhpO¤UeQ]VT\_cekAX9ZLO¥q'\"kEZ�X�QTh�^TUd_\MuvUdO�QTh�Znkmhp^]}�QTS�ZLQohpO�cdfu7\_[1\_O�u�VbhpO hpO�\_¯�O�hCu�\AZpO�u0Qsa�hp¯�O�hCu�\�}�ZL^]{pUdO�Zpc1[�^Th�q�ZLq�UdcdUlQ]Ue\MV"�
ø�£mã�æ�çTã'èpç_édéeédç�ã1êA§=ë í î äòïTð ø'äòï�£mã1ä]ç�ã7ïM§ í ä ó ø1äT£Eã'ä°§½ô æ ��� ¼ £��p� ª��M§
abS�\_^]\�_ä�UWVtQTS�\rOC��})q'\9^bhLk?O�h7u7\9VtQ]S�Z�QyZp^T\rX_hpO�O�\MX�Q]\9u�QTh�O�h7u7\AâY�¢b\MX_Zpcec#QTS'Z�Q�QTS�\|\j®�Z�X�QA¬�Udq�q�V�km^]\_\�\_O�\9^T{�f"UdV�dõëÈk¢#ë(po
�1abS�\9^T\�QTS�\UeO�QT\9^TO'ZLc?\_O�\9^T{�fUk´ë { � ø���%p���,QTS�\�\9O�QT^]hp[CfAo�ë { � ø��
cdO�øF���IZpO�u��±UdVZLOiUdO�u7\_®gh�zp\9^�\9zp\_^]f"['h�VTVTUdq�ce\|V�Q]Z�Q]\p�ÞøyVTUdO�{0\M¦���Z�Q]Ueh�O�£s��� ª��M§��,at\�~'O�u�Q]S�Z�QQTS�\r\_®7Z�X�Qb\_O�Q]^Th�[�fokmhp^b}|h7u7\_cWV
abUlQ]S QT^]\_\j¯°cdUe��\�Q]hp[1hpcdhp{�f�UdVo ë #-, î äòïTð ,f�¼½t f�¾ ø'äòï�£mã'äTç�ã�ïx§CcdO�ø'äòï�£mã1ä�çTã7ïx§#-, ä £s�C#�_ä°§�, f ¼ ø'ä�£Eã'ä°§CcdO=ø'äT£mã'ä°§�é £��p� ª�¨p§
�
S�\)Zxz�\_^YZL{p\A\9O�\_^]{pf X_ZLOiq'\)\j®7[�^]\9V]V�\Mu0\_®�ZpX�Q]cef"UdO�QT\9^T}�VyhLk=hpO�\j¯°O�h7u7\�ZLO'uQsa�hp¯�O�h7u7\�}|Zp^T{�UeO'ZLc=[�^]hpq'ZLq�UdceUeQTUd\9V`kmhp^)[�ZLUd^�¯°abUWV�\��iZL^]�ph�zgO�\_Qsa�h�^T�7Vrhpk|a4°�±QThp[1hpcdhp{�f��k ë #-, î äòïTð ,f ¼ t f ¾ ø'äòï�£mã'äTç�ã�ïx§j£ . äòï�£mã1ä�çTã�ç�ôC§´ 1 äT£Eã'ä°§´ 1 ï�£mã�ïM§�§# , ä £s�C#� ä § , f ¼ ø ä £Eã ä § 1 ä £Eã ä §�é £��p� ªpª�§
�
S�\�~�^YVsQ�QT\_^]} UdV�¡s��VsQ�QTS�\ Zxzp\_^YZL{�\)\9O�\_^]{pfnhLkb\9Z�XYSRceUdO��,��ZpO�u�QTS�\0V�\MXjhpO'uQT\_^]}�UWV�Z�Xjh�^T^]\9XjQTUdhpOAkmhp^�QTS�\�kEZ�X�Q#QTS�ZLQ�Q]S�\�\9zCUdu7\9O�Xj\
Z�Q#\9Z�XYS`O�h7u7\tUdV?Xjh���O�QT\Mu_äÞ#¥��QTUd}�\MV
QThCh�}�ZLOCf���
S�\ ²t\jQ]S�\ ZL[�[�^Thx®7Ud}|ZLQTUdhpO%QTh!QTS�\±¬�Udq�q�V�km^]\_\¤\_O�\_^]{pf.ZL}|h���O�Q]V�QTh��V�UdO�{¤Q]S�\9VT\�\j®7[�^]\9V]V�UdhpO'V�£mabUeQTS�q1\_cdUe\_kEViVT��q�V�QTUeQT�7Q]UeO�{¤kmh�^g\j®�Z�X�Qg}�ZL^]{pUdO�ZLc[�^Th�q�ZLq�UecdUlQ]Ue\MV]§�kmh�^�ZLOCfo[�ZpUe^T¯�abUWVT\��gZp^T��h�z�O�\jQsathp^]���d��/e½i��)e�£B��äTç���äòïM§ ë , î äòïTð ,f�¼½t f�¾ �jäÉï�£Eã'äTç�ã7ï�§j£L("cdO\��äòï�£mã'ä]çTã7ïM§´ %�äòï�£mã'ä]çTã7ïM§�§

´_, ä £s�\#�9ä*§�, f ¼ ��äT£mã'äP§_£L("ceO\�jäT£Eã'ä°§´ë%yäT£Eã'ä°§�§ £��p� ªjD�§
abS�\_^]\vat\vS�Zxzp\RUdO�QT^]hCu���Xj\Mu!QTS�\ùceh7X_Zpc`\_O�\_^]{pUd\9VA% ä £mã ä §z� # 1 ä £Eã ä §gZLO'u
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%yäÉï�£Eã'ä]ç�ã�ïM§8� # . äòï�£mã1ä�çTã7ïx§|# 1 ä]£mã1ä�§�# 1 ï�£Eã7ïM§���öykgXjhp��^]VT\p�AQ]S�\±q1\_cdUe\_kEV�jäÉï�£Eã'äTç�ã7ïM§�ZpO�uU��äT£mã1ä°§y}��'VsQAhpq1\_f"Q]S�\�VsQYZLO�u�Zp^]ugO�hp^]}�ZLcdUeMZ�QTUdhpOgX_hpO�u�UlQ]Ueh�O�V{ f ¼ � ä £mã ä §rë �|ZpO�u { äòï � äòï £mã ä ç�ã ï §rë&�oZLO'ui}�ZL^]{pUdO�ZpceUd9ZLQTUdhpOnX_hpO�u�UlQ]Ueh�O�V�jä�£mã1ä�§�ë { f"¾ ��äòï�£mã1ä�çTã7ïM§���
S�\_^]\�UWV�}|h�^T\
Q]S�ZLOoh�O�\�a
Zxf`Q]h`hpq7QYZLUdO|QTS�\�VsQYZ�Q]Ueh�O�ZL^]UlQsf�Xjh�O�u7UeQTUdhpO�V?kmh�^Q]S�\A²�\_QTS�\�km^]\_\�\_O�\9^T{�fp�C��hp^tUdO�S�hp}|h�{p\_O�\_hp�'V�}|h7u7\_cWV9��Q]S�\�}�h�VsQbV�QT^YZLUd{pS�Q�kmh�^�¯a
ZL^YurZL[�[�^Th�ZpXYSrUWVIQ]hykmh�^T}�ZpP�ZL{�^]ZpO�{pUWZLO��iq�f`Z�u�u7UdO�{pP�ZL{�^]ZpO�{p\�})��clQ]Ue[�ceUd\_^YVabS�UdXYS�\9O7kmhp^YXj\rQ]S�\�O�hp^]}|ZpceUd9ZLQTUdhpO�ZLO'u"}|Zp^T{�UeO'ZLcdUeMZ�QTUdhpO�X_hpO�u7UeQTUdhpO'VyZLO'u QThu�Ulw,\_^]\_O�QTUWZ�Q]\oQ]S�\�P�ZL{�^]ZpO�{pUWZLORabUeQTS�^]\9VT[1\9X�Q)QThiQTS�\ q'\9ceUd\jkEV|ZpO�u�Q]S�h�VT\}P�Z�¯{�^]ZpO�{p\�}���ceQTUd[�cdUe\9^]V9��Þ�\rS�Zxzp\
� ë d��/e>i���e�´z, î äòïTð , f ¾ í äòï�£mã�ïx§ � �Tïp£Eã7ïx§¿#ë, f ¼ ��äÉï�£Eã'ä]ç�ã�ïM§��

´ , î äòïTð , f�¼ í ïTäY£mã'ä°§*êì ��ä]£mã'ä°§¿#ë, f"¾ �jäÉï�£Eã'äTç�ã�ïM§>îï
´ , ä�� ä � �C#0, f ¼ � ä £mã ä §��m´Ò, î äòïTð � äòï�êì��C#K,f ¼ t f ¾ � äòï £mã ä çTã ï § îï £s��� ª÷qp§
öyk
X_hp��^YVT\p�1QTS�\�u7\9^TUdz�Z�Q]Uez�\9V�abUlQ]SR^T\MV�[1\9XjQ�Q]h QTS�\NP�Zp{p^YZLO�{�\�})��clQ]Ue[�ceUd\_^YV{�Uez�\nq'ZpXY� Q]S�\vu7\9VTUd^T\Mu;X_hpO�V�QT^YZLUdO�Q]V9�babS�Uecd\�QTS�\vu�\_^]Uez�Z�Q]Uez�\9V"abUeQTS�^]\9VT['\MX�QQ]h!QTS�\ q1\_cdUe\_kEV�{pUdzp\¥q�Z�XY�.\9¦���ZLQTUdhpO�Vnkmhp^�q1\_cdUd\jkEV�UdO QT\_^]}�VRhLkZP�ZL{�^]ZpO�{p\})��ceQTUd[�ceUd\_^YV��

� ä £mã ä §�ë �ì�ä \j®7[ Ä # %�ä�£Eã'äP§( ´ { ï í ïTäY£Eã'ä°§(�£�9ä�#ù�x§ Æ £s��� ª x�§
ZpO�u� äÉï £Eã ä ç�ã ï §�ë �ì�äòï \j®7[ Ä # %�äòï�£mã'äTç�ã�ïx§( ´ í ïTäY£mã1äP§( ´ í äÉïC£mã7ï�§( Æ £s��� ªC«L§
abS�\_^]\"ì ä ZpO�u¥ì äÉï Zp^T\ Xjh�O�VsQYZLO�Q]V)abS�UWXYS�\9O7kmhp^YXj\0QTS�\ O�h�^T}�ZLcdUd9Z�Q]Ueh�O�Xjh�O7¯u�UlQ]Ueh�O�V_�t�#UeO�Zpcecdf�h�O�\iX9ZLO¤��VT\�QTS�\i}|Zp^T{�UeO'ZLcdUeMZ�QTUdhpO¤Xjh�O�u7UeQTUdhpO�VoQTh�h�q7Q]ZpUeOVT\_cek�¯PXjhpO'V�UWVsQ]\_O�Q
\9¦���Z�Q]Ueh�O�Vtkmhp^
Q]S�\*P�Zp{p^YZLO�{�\y})��clQ]Ue[�ceUd\_^YV_��
S�\�²t\jQ]S�\`ZL[�[�^Thx®7Ud}�Z�QTUdhpO UWV�Z�V�Ud{pO�Ul~'X9ZLO�QTcdfoq1\jQTQT\_^�ZL[�[�^Thx®7Ud}|ZLQTUdhpO�QThQ]S�\r¬�Ueq�q'V�km^]\_\�\_O�\9^T{�f�QTS�ZpOoQTS�\�}|\9ZpOo~�\9cdu0ZL[�[�^Thx®7Ud}|ZLQTUdhpOI���
S�\�hpO�cdf|^T\MZLcu�UlµoXj��clQsf"UWV�Z�[�^]Z�X�Q]UdX9ZLc�h�O�\��1S�h�a�u7h0a�\)}�UdO�Ud}|Ue9\`QTS�\�²t\jQ]S�\`km^]\_\)\_O�\9^T{�f\_µoXjUd\_O�QTcdfIÍR�yV"at\RVTS�ZpcecrVT\_\p�
UeQ"QT��^]O�V"hp��Q Q]S�Z�Q"Q]S�\Rq'\9ceUd\jk�[�^Th�[�ZL{�Z�Q]Ueh�OZpce{�hp^]UlQ]S�}"�7abS�UWXYS�atZ�Vbu7\_z�\_cdhp[1\9u"qCf0�?\MZL^]c,kmhpcdceh�abUdO�{�ZLO�\9O�Q]Ue^]\_cdf0u�Ulw,\_^]\_O�Q
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[�Z�Q]SI��[�^]h�zCUdu7\MV
Z)[1h�V]VTUeq�cd\`ZLO'V�at\_^M�

F <�� ��@��EDE@CÝ��AH�3��?5IY15769D*3'4
²�\9ceUd\jk'[�^Th�[�ZL{�Z�Q]Ueh�O`ZLcd{php^]UeQTS�}�V#X_ZLO)[�^]hpq�Zpq�cefAq1\9V�Q#q1\
��O�u7\9^]V�QThCh7u`qCfAUd}|Zp{L¯UeO�UdO�{�QTS'Z�Q�\9Z�XYS�O�h7u7\
UdO�ZA�gZp^T��h�z�O�\_Qsa�h�^T�r^]\_[�^T\MV�\9O�QYV�Z�[1\_^YV�h�OI��abS�hAXjhp}�¯}���O�UWX_ZLQT\MV�qCf±�T}|\9V]VTZp{p\9V]��abUeQTSnQTS�h�V�\�[1\_hp[�ce\|hpORXjh�O�O�\MX�QT\MugO�h7u7\MVrZLq1hp�7QabS�Z�Q�Q]S�\_Ud^�q'\9ceUd\jkEV�V�S�h���cWuùq1\p�®PI\jQo�'V�V�\9\�abS�Z�Q|QTS�\�[�^Th�['\9^�Q]Ue\MV|hLk�QTS�\MV�\}�\MVTV]ZL{�\9V�VTS�hp��cdu)q'\yUlk�at\ta
ZLO�Q�Q]hr{p\jQ=^]\9Z�V�h�O�ZLq�ce\t\9¦���ZLQTUdhpO�V#kmh�^?QTS�\�q1\_cdUd\jkEV��ä�£Eã'äP§��IÞ�\�abUdcec�u�\_O�hpQT\|QTS�\�}�\MVTV]ZL{�\�km^Th�} O�h7u7\�ô"Q]h�O�h7u7\�â�qCf���ïTäT£Eã'ä°§����hLQ]\tQTS�ZLQ�QTS�\
}|\9V]VTZp{p\tS�ZpV#Q]S�\�V]ZL}|\tu�Ue}|\_O'V�UdhpO�ZpceUeQsf�Z�V�O�hCu�\tâ*÷�QTS�\
[1\_^YV�h�OZ�Q�ôiUdV`QT\9cecdUeO�{�QTS�\�hpO�\oZLQ�â�VThp}|\_QTS�UdO�{�cdUe��\v��f�hp�RV�S�h���cWuRq'\9ceUd\_z�\oUeO�f�hp��^VsQYZ�QT\r�tQsabUWXj\�Z�V�VsQ]^Th�O�{pcdf`ZpV?f�hp��^=V�Q]ZLQT\�¨7�LZpO�u�fphp��^?V�Q]ZLQT\bOC��})q'\9^=ªrV�S�h���cWuq'\bUd}|['h�VTVTUeq�ce\�� �A�
S�ZLQ=}�\MVTV]ZL{�\�athp��cdu)q'\
Q]S�\bzp\MX�Q]hp^b£*¨�ç_�pç�£�§j�L��h�a�Ud}�ZL{�UeO�\QTS�ZLQ�Q]S�\)[1\_^YVThpOiZLQ�O�h7u7\�â
UdV�cdh�h��CUeO�{0Z�QrZLcdc�Q]S�\)}|\MVTV]ZL{�\9VbQ]S�Z�QAS�\�UdV�{p\_Q�¯QTUdO�{��I[�ce��V�Q]S�\�UdO�u7\_[1\_O'u7\_O�Q`\_zCUWu7\_O'Xj\�QTS�ZLQ`S�\�ZLcdhpO�\|UWVA^T\MXj\9UezCUdO�{ u�\_O�hpQT\9uq�f ñ äT£Eã'ä°§�����VTVT��}|\�Q]S�Z�Q�\MZpXYSR}|\9V]VTZp{p\|UWV`ZL^]^TUdzCUeO�{ UdO�u7\9['\9O�u7\9O�Q]cefRZLO'uRUdV^T\9ceUWZLq�cdf�UdO7kmh�^T}|UdO�{AQTS�\y['\9^]VThpO�Z�Q=O�hCu�\�â�Zpq'h��7Q�V�h�}|\jQTS�UeO�{rS�\�S�ZpV=O�hrhLQ]S�\_^atZxf0hLk#~�O�u7UdO�{oh��7Q9�,¬�Uez�\_O�\9¦���Zpcecdf�^]\_cdUWZLq�cd\r}|\9V]VTZp{p\9VbZpO�u"\_zCUWu7\_O'Xj\p�'abS�Z�QV�S�h���cWu�S�UWVbq1\_cdUe\_kEVbq1\�Í`��^]\9Z�V�h�O�ZLq�ce\�{p��\MVTV
athp��cdu0q'\
��ä�£Eã'äP§=ë�� ñ äT£Eã'ä°§ íï �pê î ädð �nïTä]£mã'ä°§ £��p� ªp©�§
abS�\_^]\!��UdV�ZnO�hp^]}|ZpceUd9ZLQTUdhpO¥XjhpO'VsQYZLO�Q9�=ZpO�uùà�£mâs§|u7\_O�hLQT\MV�ZLcdcbQTS�\�O�h7u7\9VO�\_Ud{pSCq1hp^]UeO�{
âY�9�
SC��V�Z
['\9^]VThpO�kmhpcdcdh�abUeO�{
Q]S�UWVI^]��ce\�abS�h�{phpQI}�\MVTV]ZL{�\9V�£�¨7ç_��ç3£�§ZLO�u´£��pç_��ç_�x§"ZLO�u�S�Z�u!['\9^]VThpO�Zpc`\_zCUWu7\_O'Xj\�£��pç]¨�ç_�x§ a�h���cdu!S�Zxz�\vZ q1\_cdUe\_k£séHq7ç_éHq7ç�£�§j�Ló�UWV#QTS�h���{pS�Q�[�^]hCX_\9V]V?a�h���cWu�athp^]�rceUd�p\tQ]S�UdV����T�
S�\�~'^]V�Q=}|\9V]VTZp{p\tUdVQT\_cdcdUeO�{�}|\yQ]S�Z�QbV�Q]Z�Q]\�ª�UdVtUd}�[1h�V]VTUeq�cd\p��QTS�\�VT\9X_hpO�u�}|\MVTV]ZL{�\yX_ZpO�q1\�Ud{pO�h�^T\Muq'\MX_ZL�'V�\)UlQAUdVyQT\9cecdUdO�{0}|\)UlQru7hC\9V�O�hLQrX_Zp^T\���abS�Udcd\)})f [1\_^YVThpO�Zpc�\_zCUWu7\_O'Xj\�UdVQT\_cdcdUeO�{|}|\�QTh�q'\9ceUd\_z�\AUeO"VsQYZ�Q]\A¨`QsabUdX_\rZpV
VsQ]^Th�O�{pcdf�ZpV
V�Q]Z�Q]\|�p�CabS�UWXYS0UWV�QTS�\hp[�[1h�VTUlQ]\yhpkIabS�Z�Q�QTS�\y~�^]V�Q�}|\MVTV]ZL{�\bQT\9cecWV�}|\���VTh`N=abUdcec�¡s��V�Qtq1\_cdUd\_zp\yUeO VsQYZ�QT\�AZpO�u"VsQYZ�Q]\r¨)\M¦��'ZLcdcef�V�QT^]hpO�{pcdfp� ��yh�a¤X_hpO�VTUWu7\_^�Q]S�\=¡sh�UeO�Qtq'\9ceUd\jkEV�hLkIZr[�ZpUe^�hLkIO�\9Ue{�SCq'h�^TUdO�{rO�h7u7\MV=â?ZLO�u`ô'�[�ce\MZL^]cef�Q]S�\_fn}���V�Q�u7\9['\9O�uRhpOnQTS�\0Xjhp}|[�ZLQTUdq�UdceUeQsfg}�Z�Q]^TUe® ñ äòï�£mã'äTç�ã�ïx§��IQTS�\\_zCUdu�\_O�X_\�ZLQ�\MZpXYSiO�hCu�\ ñ ä £mã ä §�ZLO�u ñ ï £mã ï §j�IZLO�unZLcdc#QTS�\|}|\9V]VTZp{p\MVyXjh�}|UeO�{
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UdO�QTh|O�h7u7\MV
â�ZLO'u�ô'���
S�\Ah�q�zCUdhp��V
{���\9V]Vta�h���cWu�q1\AQTS�\r^]��cd\�jäÉï�£Eã'äTç�ã7ïM§�ë"� ñ äòï�£Eã'ä]ç�ã�ïM§ ñ äT£Eã'ä°§ ñ ï�£Eã7ïM§ íE#�pê î ädð �ëEjäT£Eã'ä°§ íû$�pê î ïTð �_ûÉï�£mã7ïM§_£s��� ª���§
N°k,at\�Xjhp})q�UdO�\
QTS�\MV�\b^]��cd\9V?kmh�^�QTS�\bhpO�\_¯�O�h7u7\�ZpO�u)Qsa�hp¯�O�hCu�\tq1\_cdUd\jkEV=abUeQTS|Q]S�\}�Zp^T{�UeO�ZpceUd9ZLQTUdhpO�X_hpO�u�UlQ]Ueh�O� ä £mã ä §�ëm, f ¾ � äòï £mã ä ç�ã ï § £s��� D÷£�§
at\Ahpq7QYZLUdO�Q]S�\`VT\_cek�¯°X_hpO�VTUdV�QT\9O�Q
\M¦���Z�Q]Ueh�O�Vtkmhp^
Q]S�\r}|\9V]VTZp{p\9V� äÉï £Eã ï §�ë���, f ¼ ñ äÉï £Eã ä ç�ã ï § ñ ä £mã ä § íE#�pê î ädð�%sï � E�ä £mã ä § £s��� D'�M§
abS�\_^]\gàv£mâs§'&_ô�}|\9ZpO�VoZpcec�O�hCu�\9V�O�\9Ue{�SCq'h�^TUdO�{Râ�\_®7X_\_[7Q�kmhp^)ô'���
S�\�q'\9ceUd\jk[�^Th�[�ZL{�Z�QTUdhpO|ZLcd{ph�^TUeQTS�} Zp}�h���O�Q]V=QTh)VThpcdzCUeO�{rQTS�\MV�\�}|\9V]VTZp{p\b\9¦���ZLQTUdhpO�V�UlQ]\_^T¯ZLQTUdzp\9cef���ZLO�u0��VTUeO�{�Q]S�\`V�h�ce��QTUdhpO0kmhp^
QTS�\r}�\MVTV]ZL{�\9VtUdO0Q]S�\rq1\_cdUe\_k?\M¦���Z�Q]Ueh�O�V_��Ch�kEZL^?N�S'Zxzp\�[�^Th�q�ZLq�cdf
¡s��V�Q=XjhpOCzCUdO�Xj\Mu`fph��`Q]S�Z�Q?QTS�\bq'\9ceUd\jk1[�^Th�[�ZL{�Z�Q]Ueh�OZpce{�hp^]UlQ]S�} UWV)zxZp{p��\9cef�[�cWZL��VTUdq�ce\��#�?\MZL^]c�u7UWu�}|hp^]\oQ]S�ZLO�Q]S�Z�Q�hLkyX_hp��^YV�\j÷�S�\VTS�h�at\9u u7Ud^T\MX�QTcdf0QTS�ZLQ�ZLcdc�QTS�\`q'\9ceUd\jk=[�^Th�[�ZL{�Z�QTUdhpO0\9¦���ZLQTUdhpO�Vbab^]UeQ�QT\9OgZLq1h�zp\Zp^T\A\_®7Z�X�Qbkmh�^y�gZL^]�ph�z�O�\jQsathp^]�CV�Q]S�Z�QyS'Zxzp\rZ�QT^]\_\_¯�cdUe��\�QThp[1hpcdhp{�fi£*¨pª�§j�1ö�O�\}|Ud{pS�Q�O�hLQ]\"QTS�ZLQ�QTS�UWV�kEZ�X�Qoa
ZpV�Zpce^]\9Z�u7f�[�ZL^TQTUWZLcdcdfv�CO�h�abOùUdO¥QTS�\i[�SCfCVTUWX_VcdUeQT\_^YZ�Q]��^]\�÷CZ�Vtceh�O�{oZL{�h|Z�Vr�9�C«����C�A�1��hp^]UeQ]Z|ab^]hLQT\ru7h�abO Q]S�\�Xjh�^T^]\9XjQbq'\9ceUd\jk[�^Th�[�ZL{�Z�QTUdhpO�\9¦���ZLQTUdhpO�V`kmhp^rQ]S�\0X9ZpVT\ohLk�ZpO�NsV�UdO�{iVT[�UdOv{pcWZpV]VrUdO�Z�^YZLO�u7h�}~'\_cWu�£*¨�£p§���öyk�X_hp��^YVT\p��Q]S�\�V���UlQYZLq�UdceUeQsf"hLk=Q]S�\9VT\�\9¦���Z�Q]Ueh�O�V�ZpV�ZLOiZpce{�hp^]UlQ]S�}a
ZpV?O�hLQ�Zp[�[�^]\9XjUWZ�Q]\9u��L¢�\9Xj\9O�QTcdfp�(	���³rZpq�ZpVTS�Ud}|ZAZpO�u|���C�7ZpZ�u £��9ª�?��"D�§�S�Zxzp\VTS�h�abO�Q]S�Z�QAkmh�^�Z0OC��}�q1\_^AhLk�hLQTS�\_^rV�[1\9X_Ul~1X)u7UWVThp^Yu7\_^]\9u�}|h7u7\9cdV9�1QTS�\��#�y�Zp[�[�^]h�Z�XYSùZLO'u¤q'\9ceUd\jk`[�^]hp['ZL{�ZLQTUdhpOù{pUdzp\�^]UdVT\"QThvUWu7\9O�Q]UdX9ZLc�\M¦���Z�Q]Ueh�O�V_��ZLO�uVT[1\9Xj��cdZLQT\9u�QTS'Z�QbQTS�UdVb}|Ud{pS�Q�q1\AQT^]��\AUeO"{p\9O�\_^YZLc����^]\_\9}|ZpOI�LÞ�\_UWVTV�ZLO�u�N#S�Zxzp\bVTS�h�abO�QTS�ZLQ=QTS�UdV�UWu7\9O�Q]UlQsf|u7hC\9V=UeO|kEZ�X�Q=S�h�cduUdOr{p\9O�\_^YZLc1£*¨p�p§��x��hy[�^Th�z�\�UlQ�kmhp^�{p\_O�\_^YZLcp�gZp^T��h�z�O�\_Qsa�h�^T�7V9�jfph��`V�Ud}|[�cefAO�\9\9uQ]h0UWu7\9O�Q]UlkmfgQTS�\)kmhpcdceh�abUdO�{ ^T\9cdZLQTUdhpO�VTS�Ud[gq1\jQsat\_\_OiQTS�\NP�ZL{p^YZLO�{p\`})��clQ]Ue[�ceUd\_^YVí äòï�£mã7ï�§#QTS�ZLQ=a�\bUdO�QT^]h7u7��Xj\Mu�UeO�QTS�\�cdZ�VsQ�VT\9XjQTUdhpO�ZLO'u�Q]S�\b}|\9V]VTZp{p\MV)��äÉï�£Eã7ïx§@�
í äòï�£mã7ï�§�ëÒ("cdO íE#�pê î ïTð�%]ä � ETï�£mã�ïM§ £s��� DC¨p§
ø�V�UdO�{rQ]S�UWV=^]\_cWZ�QTUdhpO��phpO�\�X_ZLO�\MZpVTUecdf|V�S�h�aùQTS'Z�Q�\M¦���Z�Q]Ueh�O�V�£s��� ª x�§�ZpO�u�£s��� ªC«L§u�\_^]Uez�\9uikmhp^rQ]S�\�²t\jQ]S�\oZL[�[�^Thx®7Ud}|ZLQTUdhpO�UeO�Q]S�\ocWZpV�Q�V�\MX�QTUdhpO�Zp^T\|\9¦���Udz�ZLcd\_O�QQ]h�QTS�\rq1\_cdUe\_k#[�^Th�[�ZL{�Z�QTUdhpO0\9¦���ZLQTUdhpO�Vr£��p� ªp©�§�ZLO'u�£��p� ªp��§��
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�?\9ZL^]c�[1hpUdO�Q]\9uAh��7Q�QTS�ZLQ�q1\_cdUe\_kC[�^Th�[�ZL{�Z�QTUdhpO�a
ZpV,O�hpQ�\j®�ZpXjQ�kmhp^IO�\jQsathp^]�CV,abUeQTScehChp['V_��q���Q=QTS�ZLQ=S�ZpV?O�hLQ�V�QThp[�['\Mu�ZAOC��})q'\9^=hLk1^T\MV�\MZL^YXYS�\_^YV�km^Th�}%��VTUeO�{�UeQ�h�OV���XYS�O�\jQsathp^]�CV9�Ihpk�QT\_O�zp\_^]fnVT��X9Xj\9V]V�km��cecdfp��ö�O�\o[�Zp^�Q]UdX_��cWZL^]cef�u7^]Zp}�Z�QTUWX�X_Z�V�\UdV|O�\MZL^o�CS�ZpO�O�h�O7¯�cdUd}�UeQo[1\_^Tkmhp^]}|ZpO�Xj\ hLk �T����^]q'hRXjh7u7\MVT��ZLO�uùcdh�a u7\9O�V�UeQsf[�ZL^]UlQsf±XYS�\9XY�±Xjh7u7\MV_�babS�h�VT\�u7\MXjh7u7UdO�{ ZLcd{ph�^TUeQTS�}áUWV"\9¦���Udz�ZLcd\_O�Q"QTh¤q1\_cdUe\_k[�^Th�[�ZL{�Z�Q]Ueh�O�hpO¤Z�O�\jQsathp^]��abUeQTS¤cehCh�[�V�£s�M©I?b�x«L§�����hp^oVThp}|\"[�^Th�q�cd\_}�V|UeOXjhp}|[���QT\_^�z�UWVTUeh�O�UeOCzph�cezCUdO�{"O�\jQsathp^]�7VAabUlQ]S�cehCh�[�V_��q'\9ceUd\jkb[�^]hp[�Zp{�ZLQTUdhpO�S�ZpVa�h�^T��\9u"at\_cdc?ZpO�ugX_hpOCzp\9^T{�\9u"zp\9^Tf�¦���UWXY�Ccef�£�«�?Þx�?I¨7�9§j�Iö�OiQTS�\�hLQ]S�\_^�S�ZpO�u��kmhp^rhLQ]S�\_^�O�\jQsathp^]�7V�abUeQTSRcdhChp[�V9��q'\9ceUd\jkb[�^]hp['ZL{�ZLQTUdhpOg{�Uez�\9VA[1hChp^r^]\9VT��clQYVAhp^kEZLUdcdV
Q]h�XjhpOCz�\_^]{p\)£�¨7� ?�¨L�p§j�Þ S�ZLQ�S�ZpV?q1\_\9O�{�\_O�\9^]ZpcecdfA}|UdV]V�UdO�{AS�Z�V�q1\_\9O�ZLO�Udu7\MZ�kmhp^?S�h�a�h�O�\
}|Ue{�S�QV�f7V�QT\_}�ZLQTUWX_ZLcdcdf±Xjhp^]^]\9X�Q"q1\_cdUe\_k�[�^]hp['ZL{�ZLQTUdhpO±UdO�Zùa
Zxf¤QTS'Z�Q�[�^]\9VT\_^]zp\9V0UeQ]V}|ZpUeO|Zpu�zxZpO�Q]ZL{�\�÷�QTS�\�^]Zp[�Udu�UlQsfrabUeQTS|abS�UWXYS�UeQ=O�hp^]}�ZLcdcef`X_hpOCzp\9^T{�\9V�£*¨�«L§��L�
S�\Udu7\MZ�abS�UdXYS Q]��^TO�\9u hp�7Q
Q]h�q'\`VT��X_X_\9V]Vskm��c�atZ�V�Q]h�a�h�^T��h��7QyZL[�[�^Thx®7Ud}�Z�QTUdhpO'VQThgQ]S�\ ¬�Udq�q�V�km^]\_\o\9O�\_^]{pfnQTS�ZLQ�Zp^T\�\9zp\_O�}|h�^T\�Z�X_X_��^]ZLQT\�Q]S�ZLORQ]S�\0²t\_QTS�\ZL[�[�^]hx®7Ue}�ZLQTUdhpOI�pZpO�u|~�O'u�Xjh�^T^]\9VT[1hpO�u7UdO�{��T{p\_O�\_^YZLcdUe9\9u��Aq1\_cdUe\_k�[�^]hp[�Zp{�ZLQTUdhpOZLcd{php^]UeQTS�}�V9�ö�O�X_\bhpO�\yS�ZpV?Q]S�\yUWu7\MZAhLk�Ue}|[�^]h�zCUeO�{AQTS�\yZp[�[�^]hx®7Ue}�Z�Q]Ueh�O�kmh�^=Q]S�\�¬�Udq�q�Vkm^T\9\�\9O�\_^]{pf�qCfoXjhpO'VsQ]^]ZpUeO�UdO�{rQsathL¯°O�h7u7\�q'\9ceUd\jkEVtcdUe��\���äòï�£mã1ä�çTã7ïM§j��UeQbUdV�O�ZLQT��^YZLcQTh�{ph�km��^TQTS�\_^�ZpO�u¤XjhpO'VsQ]^]ZpUeO¥S�Ud{pS�\9^�¯°hp^Yu7\_^|q1\_cdUe\_kEV�Z�V|a�\9cec����
S�\ �]Xjcd��VsQ]\_^zxZp^TUWZ�Q]Ueh�Ov}|\jQ]S�h7u�� ��abS�UWXYS�a
ZpV)UdO�z�\_O�QT\MuvqCfv³AUd���'XYS�Ur£s��q�?b��xp§j��UdV|ZnatZxfhLk�h�q7Q]ZpUeO�UeO�{|UdO�Xj^]\9Z�V�UdO�{�cefoZ�X_Xj��^]ZLQT\AZL[�[�^]hx®7Ue}�ZLQTUdhpO�V�UeO"[�^]\9X_UdVT\_cdf|QTS�UdVba
Zxfp��
S�\=UWu7\9ZbUWV�Q]hy{�^Th���[�QTS�\=O�hCu�\9VIhpk7QTS�\��gZL^]�ph�z�O�\jQsathp^]�yUdO�Q]h�q�Z�V�UWX�£m[1h�V]VTUeq�cdfh�zp\_^]cWZL[�[�UdO�{C§|Xjcd��VsQ]\_^YV_�
ZLO'u¤QTS�\9O±Q]hùXjh�}|[��7QT\RZLO;ZL[�[�^]hx®7Ue}�ZLQTUdhpO¥QTh�QTS�\¬�Ueq�q'V�km^T\9\0\9O�\_^]{pfRqCfvV���}�}|UdO�{nQTS�\ km^]\_\ \_O�\9^T{�Ue\MV�hpk�QTS�\ q�Z�V�UWX0X_ce�'VsQ]\_^YV_�}�UdOC��V�QTS�\0km^]\_\"\9O�\_^]{pf�hpk�h�zp\9^�¯PXjh���O�QT\MuRUeO�QT\9^]VT\9XjQTUdhpO�V�hpk�Xjcd��V�QT\9^]V9�?}�UdOC��VQTS�\�km^]\_\�\_O�\9^T{�f�hLk�h�z�\_^T¯°X_hp��O�QT\Mu�UdO�Q]\_^YV�\MX�Q]Ueh�O�V�hpk�UdO�QT\_^YVT\9X�Q]Ueh�O�V9��ZpO�u0VTh�hpOI��
S�\�²t\jQ]S�\)Zp[�[�^]hx®CUd}�Z�Q]Ueh�O0UWVbQ]S�\)VTUe}|[�cd\9V�Qy\_®7Zp}|[�ce\�hLk�hpO�\�hLk?QTS�\MV�\�}�h�^T\Xjhp}|[�cdUWX_Z�Q]\9u�³AUe�C��XYS�U�km^]\_\
\9O�\_^]{pUd\9V��Mkmhp^?QTS'Z�Q=X_Z�V�\��9Q]S�\bq�Z�V�UWX�X_ce�'VsQ]\_^YV�ZL^]\tZpcecQTS�\rXjh�O�O�\MX�QT\Mu�['ZLUd^]VthLk#O�h7u7\9V9�IJ=z�\_^]f�³AUe�C��XYS�U,km^]\_\�\_O�\_^]{pf�abUdcec�S�ZpO�u7cd\�QTS�\Zxzp\_^YZL{�\�\_O�\9^T{�f�\_®�ZpX�Q]cef��MZpO�urQ]S�\t\_O�QT^]hp[Cf�abUecdcCq'\MXjhp}|\tUeO'Xj^]\9ZLUdO�{�cefAZpX9Xj��^YZ�Q]\ZpVtQTS�\`V�Ud_\AhLk#QTS�\rq�ZpVTUdXAX_ce��V�QT\9^]V
UdO�X_^T\MZpVT\9V9�¢�ZLQTS�\9^�Q]S�ZLO�^]\_[1\9ZLQ�ZLO�Zpcef7VTUdVbQTS�ZLQ�fph���X_ZLO"~'O�u�\_cWVT\_abS�\9^T\���N
abUecdc�¡s�'VsQZpu7z�\_^TQTUWV�\yQTS�\A^]\9VT��clQYV
hLk�h���^
a�h�^T��£�¨L��§j�'ö�O�\AX_ZLO0UeO'u7\_\Mu0u7\9^TUdzp\�O�\9a�q1\_cdUe\_k[�^Th�[�ZL{�Z�Q]Ueh�O`ZLcd{php^]UeQTS�}�VIq'ZpVT\9urh�O)³AUd���'XYS�Upkm^]\_\�\_O�\9^T{�Ue\MV_�x�
S�\9fAX_hpOCzp\9^T{�\�QThq'\9ceUd\jkEV=QTS�ZLQ�ZL^]\b[�^]h�zxZpq�cdf`\9¦���Udz�ZLcd\_O�Q=QThAQ]S�\yq1\_cdUd\jkEV�Q]S�Z�QtZL^]\th�q7Q]ZpUeO�\9u�km^]hp}
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Q]S�\0³AUd�C��XYS�U�V�Q]ZLQTUdhpO�Zp^Tf�Xjh�O�u7UeQTUdhpO�V9�#�
S�\oO�\_a´}|\MVTV]ZL{�\9VAQ]S�Z�Q�O�\_\9u�QThiq1\UdO�QT^]h7u7��Xj\MuiUdOCzph�cez�\�{�^Th���[�V�hLk
O�h7u7\MVAQT\9cecdUeO�{�hLQTS�\_^r{p^]hp��[�V�hLk
O�h7u7\9VrabS'Z�QQ]S�\_Ud^�¡shpUdO�Q�q'\9ceUd\jkEV�VTS�hp��cWu�q1\p���
S�\MV�\oO�\_aõq1\_cdUe\_k�[�^]hp[�Zp{�Z�Q]Ueh�O�ZLcd{php^]UeQTS�}�VS'Zxzp\�Q]S�\�ZLQ�Q]^]Z�X�QTUdzp\ikm\9ZLQT��^]\ihpk�q'\9UeO�{ù��VT\_^T¯PZpux¡s��V�Q]Zpq�cd\���qCf [�ZxfCUdO�{ùVThp}|\Z�u�u7UeQTUdhpO�Zpc�Xjhp}|[���Q]Z�Q]Ueh�O�ZLc�X_h�V�Q9�rfph�� X9ZLO%q���f%Zpu�u7UlQ]Ueh�O�ZLc�Z�X_Xj��^]Z�Xjfp�ANPO[�^]Z�X�QTUWXj\��IQ]S�\0Z�u�u7UeQTUdhpO�Zpc�Xjh�VsQ)UdV�O�hLQ�{p^]\9Z�Q��Iat\okmhp��O�u�QTS�ZLQ)at\�at\_^]\oZLq�cd\Q]hrhpq7QYZLUdO�u7^]Zp}�Z�QTUWX
Ud}�[�^Th�z�\_}|\_O�Q]V?UdOoZpX9Xj��^YZpX_f`Z�Q�O�\_{pcdUd{pUdq�ce\�X_h�V�Q�kmhp^�VThp}|\}|h7u7\9cdV
abS�\9^T\Ah�^]u7UdO�Zp^Tf�q1\_cdUe\_k#[�^Th�[�Z�Q]Ueh�O0[1\_^Tkmhp^]}�V
['hChp^]cdfp�
�0K#,I4�3�0N�E@CB/Y'@��v@C4,6��
N°Q
UWVtZ)[�cd\9Z�V���^]\�Q]h`Q]S�ZLO���})foXjh�cecWZLq1hp^YZ�Q]hp^YV21�\9ZLO�¯°��S�UecdUd[�['\�²thp��XYS�Zp��u��C²tUecdc��^T\9\_}�ZLO�����O�QTh�UeO�\�¬�\9hp^]{p\MV_���gZp^]XA�43\_9Zp^]uI��ZLO�u5	�ZLUd^bÞ�\_UWVTVbabUeQTS�abS�hp} NS'Zxzp\�\_O�¡sh�f�\9u0\j®7[�cdhp^]UeO�{)QTS�\rUdV]V���\9Vbu7\MVTX_^TUdq'\Mu�UdO QTS�UWV�XYS�Zp[7QT\9^9�
60@CÝ�@�H�@C4�K�@��
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