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QSRUT/VXWZY�[�\�]EV^W_Y`[J\ba�W�c�dUe�[�fZegRhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR ij¯ë
QSRkQ lEe�a�mneoaqp1e�\�]rlSeoa�mne�arp1eh\ba�W�c�dUe�[Sf_eLRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�t
QSR u vweoxqy�z�{UWZ|rY`yZdU\�]�v}e�xry�zE{~W_|�Y�y;d3�Ea�W�c�d~e�[SfZe�RhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�t

Q�R urR~T vweoxqy�z�{UWZ|rY`yZdU\�{UaC�L����RhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT_T
Q�R urR Q vweoxqy�z�{UWZ|rY`yZdU\�{Ua��wyZ�ne1���ryZ�ne�[���e�y_��W_a�{~arf RhRbRhRbRhRbRhRhRbRsT�Q
Q�R urR u vweoxqy�z�{UWZ|rY`yZdU\�{UaC�L�w��RhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�Qj ×
Q�R urR � lS����\h��vweoxry�zE{UWZ|�Y�y;d�\��7WEW_dU�XRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT��
Q�R urR � ��x�e��+�>eoY�y�m`{~W_ary;dU{��ny;mn{UWZa�\h ¢¡L�`�n|�£��Smn{UWZa¤RhRbRhRbRhRbRhRhRbRsT�¥

QSR �  Ceom`y;�¦�Ea�W�c�dUe�[Sf_e§RbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�¥
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Q�R �qR Q ­+|ryZd~{~m�®S\�]q­+|ry;dU{~m�®¯\ba�W�c�d~e�[SfZeXRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�i°¯ë
Q�R �qR u ±*{~²S\�]q±9{~²�\ba�W�c�dUe�[�fZe/RhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³Q_�
Q�R �qR � lEWSpo{UyZdU\�]rlEWSpo{UyZd�\ba�W�c�d~e�[SfZe�RhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³QZ¥
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urR~T_R � ¡+po¾�|�{UYneb|r�n{~arf¯¨}lS ©��yZar[C�+a_m`WZdUWZf_{~e��¢R�RhRhRbRhRbRhRbRhRhRbRÅurT
urR~T_R � ¡+po¾�|�{UYneb|r�n{~arf¯�Ì²S�qe�Y�m+�}Y`{Îm`{U¾�|�{Ua�f¯lE®S��mneo£«�¿RbRhRbRhRbRhRhRbRÅu_uÏ ë
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u�RkQ �+�>eoY�y�m`{~W_ary;dU{U�`y�m`{~W_aÐRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅu��
u�R u ±qy;|�d~m'RhRbRhRhRbRhRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅu_¥

urR urR~T ±qy;|�d~mLÑ�WSpoyZd~{��`y�mn{UWZa´RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅuE¬
urR urR Q vwY`W�c§��eo��¡LYnW_|�ar[ÁRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅu_ÒÏ¯×

u�R � ±*{~²¤R�RhRbRhRhRbRhRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅu_i
urR �qR~T ±*{~²E{Ua�f«Ó+{Uy�Ô�ÕLÔ R�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRÅu_i
urR �qR Q ±*{~²E{Ua�f«Ó+{Uy��Ì²Em`eoar[Se�[J��{~�r��d~eÖlEmnY�y�mne�fZ{Ue��«RhRhRbRhRbRhRbRhRhRbR���t
urR �qR u ±*{~²E{Ua�f¯×+��{Ua�f��}WZaSØq{Up1mL��e��nWZdU|Smn{UWZa�RbRhR�RhRhRbRhRbRhRbRhRhRbR��EQ
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urR �qR � ±*{~²E{Ua�f«zE{�y�lS�qe�p1{�y;dU{U�`y�m`{~W_a�yZar[q��W_Y§Ú�eoa�e�Y`yZd~{��ny;mn{UWZaÛRhRbRhRhRbR��_�
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E���rT�i���RßRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�Q
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T�tZt�N WZÂ7m`x�eh�Ea�W�c�aO�����E��|Sm��oR�RbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT��

T�Q VXWZY`dU[A@'Q¯{U�LfZeoareoY�y�mne�[�Â¼YnW_£ ±9{UfZ|rYneÖi¯��®CpoWZ£Ö�r{~a�{Ua�fCBEDQP�H(
�BEDGF$H(
R¯ë BEDGS�H?
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poW�zZeoY��w¥�¬&NÛW;Â7m`x�eh�Ea�W�c�aY�����E��|Sm��oR RhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT��

T�u ��x�ebY`e�yZdNx�eo|�Y`{���m`{Up��Ea�W�c�dUe�[Sf_e+c�{~mnx�{Ua©±*{~f_|�Y`eh��R�RhRhRbRhRbRhRbRhRhRbRsT�¬
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{UaSÂ¼eoY`eoaqp1e��7c�x�{�p�xh£�y�®by;�r�qe�y;Y7{UaÀWZmnx�e�Y9¨}l� ©�oR*±�Y`WZ£^� z�yZa`_LyZYn£�eodUeoaa ¡§�>eoa[
�T�iZi_¥���RèRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbRsT�¬

T�� ¨wlS ©��{�[Seoa�mn{cbre�[��E®��}d�y;aqp1eo®L� �}d�y;arpoeo®$
NT�iZi�Q��Nc�{~mnx�{UaC±9{UfZ|rYneÀ�SR}RhRbRsT�¬
T�¥ d+±*� ¾�|ryZd~{~m�®§�Ea�W�c�dUe�[Sf_eZ]N��mnY�y�mne�fZ®§�Ea�W�c�dUe�[�fZe*Â¼YnW_£Ke+Í�Ô�ÊwÊLRo±rYnW_£f� vwW�e�x�£g


T�iZiZ¥+�¦RðRbRhRhRbRhRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³QZth¯ë
T�¬ ¨wlSv¤y;arWZ£«y;dU{~e��oR�RbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³Q�T
T�Ò �§y;mn{UW_�+W;Âi�kj �ml?÷Ü÷����4ú��mnpo ��ùlú;q§��ük�Ù÷Gn �L{Uaºy��`y;£���dUe�WZÂrbre�dU[�e�[^e1²S�qe�Y�mÀ�n®S���

m`eo£«�oR
±rYnW_£�� ¨
Y`eoe�poe a lEx�{Ua�fZxqy;dm
�T�i_i_Q���RbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³Q�T
T�i ��e��qe�Y�m`WZY`®§fZY`{�[��oR*Ú�eoa�e�Y`y;mne�[+Â¼Y`WZ£ßmnx�eÌVXeo�qÚ�Y`{�[bV V V ��e�Ynz_eoYs� lSxry�c�


T�iZi�¬��¦RðRbRhRhRbRhRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³QZuh ×
Q;t �}Y`{Îm`{Up�y;d��n|rpopoe��`�w£'eomnY`{Up���Â¼WZYut Æwv�ËwRr±rYnW_£��  Ceoa�x�{~e��Ööoû ú õzyz
7T�i_i_Q��¦R>RbR³Q;�
QST ÉSËÌË|{ÞYn|�dUe���R§RbRhRbRhRbRhRhR�RhRbRhRbRhRhRbRhRbRhR�RhRhRbRhRbRhRbRhRhRbR³Q_�
QZQ lEWSpo{UyZdU\�{UaCÔ§ËÌ�JÍ}twRr±�Y`WZ£~� �§yZ£�e��nx a ÙLxqy;Y�
NT�iZi�Q���RÖRhRbRhRbRhRhRbR³Q_�
Q;u Ù+{ � eoY`eoa�m��Ea�W�c�dUe�[Sf_e+��Y`WSp1e��n�n{~arf'y_p�mn{UzE{Îm�®¯m�®��>e����={~a�m`x�eha�W;m�y�m`{~W_a�WZÂ
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�éè�Ê}Æ��ÖcØr�Ùþ;nÎä�	 êQÛ �
÷��¦� ñ�Ô�� j �Ùú�ùj úPú�üpnÖcØr�Ùþ;nq�¡ò�	k�wóQÛ�ô
õ
ö �ÖzØ��Ùþ;n�ó j úµÚ;ÙQÛ Ô�ÕLÔÖcØr�Ùþ�Ýl��E÷sÚ;æQÛ

Ú�ß ö ÷�ö������Ùú;l�����ü¥ø �L���ÖzØ��Ùþ}ò;Û j ÷wn j n�l�� j ÷GnÖ²÷�Ù�ß Ú�ß Þ�Û ��ÊwÍ*�Ö²÷�Ù�ß Ú�ß Þ�Û ø ü � j ÷��4÷Ý���Öù÷VÙ�ß Ú�ß Þ�Û Ý
Þ�ß Ó-ç�úin ø|Õ|ûsçÖzØ��Ùþ �GÞ�ÛÖzØ��Ùþ�Ýl��4÷��wäQÛ

�wÆ��LÍÖcØr�Ùþ;nÎÙQò�	 Ù;óQÛ ØU÷�ù�n4÷�üÖ²÷�Ú�ß Ú�ß ÙQÛ Ô�ÕLÈ¦Ô§ÍÖù÷VÚ�ß Þ�ß ÙQÛ Ô�Õ§È�Ô§ÍÖ²÷�Ú�ß Þ�ß ÙQÛ�	ø|ÕOnmÔ����k� j nÖcØr�ÙþEÚ;ÚQÛä�ß üàl���ük� j²Ü øÖ~�Ùù�Ô�üpllýl÷Gn
�Ùù�Ôªú�ù�n¦�pn j ÷�ù�ÝÔ Ü ø×Û

e+Í�Ô�ÊwÊÖzØ��Ùþ;n>�wê�	 Ú�Þ�Û e+�JÇLÕ�ý��L�w�ÖcØr�Ùþ;n'
 j úº�wÙQÛõ ç�úin ÖcØr�Ùþ�Ýl��E÷sÙ;æQÛ
Ý Ý Ý

ê�ß Ø�� ã?ø ÉSËÌË|{ÖzØ��Ùþ°Ù��¡Û q§��ÔHö��Ùù?÷�üÙ÷����4ù�Ý
�Ùùlþ�ô$ÖzØ��Ùþ°Ú��¡Û Ý Ý Ý

ò�ß çCú�Ô�� ��ü¥ø Ô§ËÌ�JÍ}tÖzØ��Ùþ°Ù;ÙQÛ Ý Ý Ý Ý
±*{~f_|�Y`e�QS] lEWZ£�eCe1²�yZ£'�rd~e��n®S��m`eo£«��m`xry�mJp1W�zZe�Y�mnx�e^u_�X�>WZ{Ua_m��¯{Ua mnx�e ñ�ò3ó�ô�õ~ö�÷oø�ö
ù«ú ò ú ø_ö ù ö1òqû�ó�ü>û¦ý=ó�ò�þhþ¦ü úZÿ öoR
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õ Õ�ø;ÿ Ô�ú;q���l j ÷���Ý¼���Ùýl÷�ý�ÿCùlú©ûWüÙ÷�ýlþ�÷X÷�ù�Ýþ��Ùùl÷�÷��¦�Ùùlþ õ ÕsçCÿ Ô�ú;q���l j ÷���Ý¼���Ùýl÷�ýCn4ú�� j û����E÷)÷�ùlþ�� Ýùl÷�÷��¦�Ùùlþõ[ö � Ô���n4÷�Ý�����nE÷�ý��4÷���nEú�ù��Ùùlþ õ ç�úin Ô��¦� j �pÔ���ü�nml�ÔwÔ�÷GnmnÎqX÷ j ���pÔwnûsçCÿ ý�� j �kÝ²nmÔ4öl÷Gq§��÷Ý�
ú�üpl j �Ùú�ù ÿ ö�� ÷�ã��?ü ��ù�� j �Ùú�ù�Ý�����n4÷�ý þ�÷�ùl÷�����ük�pn¦�kÝj �Ùú�ùÿ õ ç ÷�ã��y÷�� j Ô��¦� j �pá�l��ÙùlþEn Ü n j ÷Gq ËÌ��� Ë��utÌË
Êw� �}Ô§Í}�+ÉSÍ�Ê!È
�wÆ�Ç}���JÍ°�LÍ°v�Ë Ô��	 Ó �Ùùlý�l�Ô j � �
÷nüÙú�þ��pÔÌ���Eú�þ�����q°q��Ùùlþ ø ÿCùlú©ûWüÙ÷�ýlþ�÷

ø|Õ ÿCùlú©ûWüÙ÷�ýlþ�÷!��ÔGá�l��pn�� j �Ùú�ù ø ö ÿCùlú©ûWüÙ÷�ýlþ�÷
����n4÷ø 	 ÿCùlú©ûWüÙ÷�ýlþ�÷�ÝÇüÙ÷Ý�
÷�ü�qXúPýl÷�ük�Ùùlþ ø 	 Ý²Õ ø 	 l�n¦�Ùùlþ��»n¦�Ùùlþ�üÙ÷àÓ
ç�úø 	 Ý ö ø 	 l�n¦�Ùùlþ�ük�����������Ù÷wnqú���Ó-ç�úin øsú ÿCùlú©ûWüÙ÷�ýlþ�÷×q§���Ùù j ÷�ù���ù�Ô�÷ú 	 q§��ÔHö��Ùù?÷;üÙ÷����4ù��Ùùlþ �µØq� ùlú�ù�Ý
�zllù�Ô j �Ùú�ù���üE�E÷Gá�l��k�E÷GqX÷ªù jâsâ â����~÷GÔ j ÝÇú����Ù÷�ù j ÷�ý � �w���EúPú��±þ�÷�ùl÷��¦� j ÷�ý�� Ü �L�w�Ó-ç ö Ó>�E÷�÷wÔ�÷�	&çPö��Ùùlþ�ö���ü�	 ö � j ���4÷GÿCö Ó-ç õ ú ���Eú��lüÙ÷GqEÝ²n¦����Ô�÷fÔªú;q���l j � j �Ùú�ù���üqXúCýl÷�üÓ-ç�ú ���Eú��lüÙ÷Gq nEú�ü ���Ùùlþ»qX÷ j ölúCý �µÕ|ç �������Ùý���ÔGá�l��k�4÷sn Ü n j ÷GqÔ�Õ§È�Ô§Í �¦�k���lüÙ÷�ÝÇýlú©ûWùL��� j �Ùú�ù���ük� j²Ü Ô�Õu� �¦�k���lüÙ÷�ÝÇýlú©ûWù��zl?ù�Ô j �Ùú�ù�nÔ�ÕLÔ �¦�k���lüÙ÷�ÝÇýlú©ûWùL�mllüÙ÷Gn �µú �4÷Gá�l��k�4÷GqX÷�ù j n[qXúCýl÷�ük�ÙùlþÉ��»� É�t>Í�Ô°{�ý��}�LÔ°��ý �9ÆÝÔ§Ë*È�*ÆwvL�+�wË Ô ç õ n¦� j l�� j ÷�ýiÔ�ú�þ�ù�� j �Ùú�ù
� �ÜûMú��4üÙýhþ�÷�ùl÷��¦� j ÷�ý�� Ü �+�}�

±*{UfZ|�Y`ehu�]Ì¡§���rYne�z�{�y�m`{~W_ar��|r�ne�[�{~a�m`x�{U�§�ry;�>eoY

y;aq[à�neoz_eoa���arW�c�d~e�[SfZe�m�®E�qe��«[SeQbrareJmnx�e©u��©�>WZ{Ua�m`��W;Âhyïñ�ò3ó�ô�õ~ö�÷oø�ö ù�ú ò ú ø�ö ù öoòrûê � ë
ó`ü3û�ý=ó;ò�þhþ¦ü úZÿ ö��=�neoeÀ±*{UfZ|�Y`eÀQ&�1R
Ù+|�ebmnW'mnxrebÂ¼Y`yZfZ£�eoa�mne�[�yZar[J[S{UzZeoY��ne+ary;mn|�Y`ehW;Â9mnx�eÀ\h ~bre�dU[[
Smnx�{��§yZY�m`{Upod~eh[SWEe��

a�WZm�y;{U£³mnW�p1W�z_eoY¯e�zZeoY`® \h µ�n®E��mne�£JR%�§y;mnx�e�Y�
Lc}e^c�{~dUdb£'e�a�mn{UWZaß�n®S��m`eo£«�¯m`xry�m
{Ud~dU|r��mnY�y�mne^�qW_Y�m`{~W_ar��W;Âhmnxre^£«y;{Ua�mne�ary;arpoe^��mnY�y�m`eofZ®�WZ��mn{UWZaß�n�ryZpoe���Rð ©yZaE®�WZÂhmnx�e
�n®E��mne�£«�¯Y`eozE{~e�c}e�[ x�eoY`e�poWZa�mnY`{~�r|SmneCm`Wè£�|�dÎm`{~�rd~e^��dUy_p1e��¯c�{~mnx�{Ua mnxre�£«y;{Ua�mneoaqy;arpoeê �¥×
��mnY�y�mne�fZ®hW_�Smn{UWZa«�n�ryZpoeZRÎ_Leoarpoe&
Zmnx�e�{~Y![�e��`p1Y`{~�Sm`{~W_ar� £«y�®À�>e���YnW_�Ze�a�|���{Ua�mnWh[S{ � e�Yne�a_m
�ne�p�m`{~W_ar��R9��x�{��9yZY�m`{Upod~e!c�{~dUdE|r��e!mnx�e!mne�Yn£�\h Ûm`W+[Se�a�W;m`ew�nWZ£�e
£«y;{Ua�mne�ary;arpoe}��mnY�y�m`eofZ®
Â¼WZY���Y`WSp1e��`�n{~a�f���W_£'e'p1W_£Ö��{Uary�m`{~W_aCW;Â!W_|�Y+�neoz_eoa©�Ea�W�c�dUe�[�fZehm�®E�>e���R�¡L����Y`eozE{Uy;mn{UWZar�
|r�ne�[�{Ua�m`x�eh�ry;�>eoY+y;Y`e�[Se��npoYn{U�>e�[�{~aJ±*{~f_|�Y`eburR
��x�eh��mnY`|rp�m`|�YnebWZÂ9m`x�{U�Ly;Ynmn{�p1dUe�{���yZ�wÂ¼W_d~dUW�c§��]ê R¯ë § �ÝaA±�Q�
Scwehe1²S��dUWZY`eLm`x�eÀ��e�zZe�a��Ea�W�c�dUe�[Sf_eLm�®E�>e��§ �Ýa �G±`u$�Q
�cwe�Y`eozE{Ueocßmnx�eibrz_eb��YnWSpoe��`��{Ua�f�yZp�m`{~zE{~mn{Ue���W_a�m`x�W_�ne�m�®E�qe��oR§ �Ýaé��±`���Q
;c}e�[SY�y�cºmnxre}Â¼W_d~dUW�c�{Ua�f�poWZarpod~|q��{UWZar��R7±*{UY`��mndU®&
Zy+��Y`WSp1e��`� poyZd~dUe�[¯þ1ö ú ¥ ÿ ª��
þ1ö ú ¥ ÿ ªé¥`ö���ö ÿ û¦ý=ó�ò'{��}poeoa�mnY�y;dqmnW'£«y;aE®«\h ÜmnWEWZd���RÌlSe�y;Y�p�xS�Ý���qyZp1e�Y`e1Øqe�p�m`{~W_a¯c�{Ud~d
�qe©�nx�W�c�aàmnWº�qe^yX�n{U£'�rd~eCeo²�m`eoar�n{UWZa�W;Â�d§eocweodUdm	 ��W_Yn{UfZ{Uary;d��Ea�W�c�dUe�[�fZe1��dUeozZe�dê R ×
z�{��n{~W_a � d§e�c}e�d~dm
+T�iZÒ�Q�
�d§eocweodUdm
+T�iZiZu+����±�Q�R �*��R¤lEe�p1WZaq[Sd~®$
wpo|�Y`Yne�a_m«�Ea�W�c�dUe�[Sf_e
£�yZ{~a�m`eoaryZarp1ebY`e��ne�y;Y�p�x¯{���{Uarp1W_£'�rd~eomneZR

VXeÖc�{Ud~dÌ�neoeÖ�neoz_eoY�y;d7{Uar[S{�poy;mnW_Y`�§mnxry;mbpo|�YnY`eoa�m+\h  Yne���e�y;Y�p�x�{��+{~arpoWZ£���dUe1m`eZRb±�WZY
e1²�yZ£'�rd~e$
�W�zZe�Y�y'm`x�{UY`[�W;Â m`x�eÀu_���>WZ{Ua_m��§{Ua�mnx�eÀ�Ea�W�c�dUe�[�fZe�£�yZ{~a�m`eoaryZarp1eÀ�n�ryZpoehy;Y`e
a�WZmbeo²S��d~W_Yne�[©{Ua�m`x�e�d~{~mne�Y`y;mn|�Y`eZR'¡§d���W?
N£«y;aE®©\h ��n®S��m`eo£«�by;Y`eé¥ ú ü>ý=÷ úZÿ ­ ¢ ý²¥nö�þ;®�þ��ê h¯ë
ûÝö ù þ7m`xry�m!y_�n�n|�£�ewmnxry;m
{ÎÂN�Ea�W�c�dUe�[Sf_e}{��Ìe1²S��Y`e��`�ne�['y�m!yb��| �«po{~e�a�mndU®Öx�{UfZxS��dUeozZe�d�
;mnx�e�a
{~m`��Ø>y�c§�§y;Y`ehWZ�EzE{~W_|r��y;aq[C¾_|r{Up���mnW�p�xryZa�fZe_R!VXeÀW � eoYLe1²�y;£���dUe����>eodUW�c�c�x�eoY`ebmnxr{U�
{���pod~e�y;Y`d~®�a�WZm+m`x�e'p�yZ�neé�G±`u�RUTZRUT��1Rh±�|�Ynmnx�e�Y�
��nWZ£�e�Yne���e�y;Y�p�xC£�yZ�Ze��§m`x�eJó�ü�ö�¥ ú û�ý=ó;ò ú õ!�
ý�þ ú û¦ý=ó�òT£#" ú þ�þ ¢Sù ü>û¦ý=ó�ò��*{¦R e_R'{~Â�c}e«poyZa^c�y�m�p�xXy���Y`WZf_Y`yZ£ e1²Se�po|Smne$
Nmnx�e�aºc}e«poyZa
|�ar[�eoY���m�y;ar[�{Îm�RÌV^ebc�{Ud~dNy;Y`fZ|re§mnxqy�m�£�eoY`e+��Y`WZf_Y`yZ£ c�y�m�p�x�{Ua�f�{��wxry;Y�[SdU®«y�poWZ£���dUe1mneê h ×

$ øsú��4÷Gn4÷�����ÔHöl÷��mn/ûWölú��ó÷�÷�ü j öl÷��k�?n Ü n j ÷wq �pn¶ùlú j ��ÔwÔGl��¦� j ÷�ü Ü �E÷&%U÷GÔ j ÷�ý��Ùù j ö��pn(n�l����
÷ Ü ���E÷j÷ªù�Ôªú;l���Ý
��þ�÷�ý j úEÔ�ú�ù j ��Ô jàj öl÷
��l j ölú��¡ß � j �pn��lü ��ù?ùl÷�ý j ú°l��yý�� j ÷ j ö��pnjýlú�Ôwl�qX÷ªù j ú�ùb�w�E÷ªþ;l?ü ���'����n¦�pn¡ß
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Abduction PSCM

Knowledge

Type

Generic
PrimitiveInference

QualityK

PSM

KL-B
Processing
Activity

FixK

SocialK

MetaK

NonFunctionalRequirements

ProductOrientedAssessment

InconsistencyK

SentenceK
Ontology

outputs

inputs

BK Item

WordK

BehaviouralK

depends
on

explanations

KL-A

PrimitiveInference

controlledByexecution

±*{~f_|�Yneb�q] Ù+{ � e�Yne�a_m§�Ea�W�c�dUe�[�fZe+m�®��>e��`�¼{Ua�m`x�eha�WZm`y�m`{~W_a�WZÂ ±*{UfZ|�Y`e�T��1R

\h  ��mnY�y�m`eofZ® ��±�QSR u�Rk�&��R�Ñ7y_��m`d~®$
q£�W_��m�\h ¢Y`e��ne�yZY`p�xJ{UfZa�W_Yne���m`x�e�¥nö ÿ�¢ ¥�þ�ý « ö ù«ú ýÃòqû�ö)�
ò ú ò ÿ ö�ü-¥nó ¨ õ~ö ù ��±�QSRk�&�1R���xry;m�{���
7{ÎÂ�c}e'£«y;{Ua�m`y;{Ua^\hv�T'|r�n{~a�fJ�Ea�W�c�dUe�[Sf_e���mnW_Yne�[©{Ua
�nWZ£�e¯\hv�Q�
9[�WCc}e«m`x�eoaºm`x�eoa areoe�[ �nWZ£�e¯\hv�u�mnW©£«yZ{~a�m`yZ{~a \hv�Q�y;ar[ yC\hvw��mnW
£«y;{Ua�m`y;{Ua�\hv�uÀyZar[NR�RoR���x�e+£�{��n�n{Ua�fÖm`x�{UY`[�W;ÂNmnxreb\h g���ry_p1eby;Y`eLy;dUdNyÖY`e��n|�d~m}WZÂ�mnx�e
Y`e�p1|rY`�n{~z_e+£«yZ{~a�mne�ary;aqp1eh��Y`WZ��dUeo£JR!�9W«yZ[�[�Yne��n�wm`x�{U�§{~arpoWZ£���dUe1m`eoa�e��n��{UaCp1|�Y`Y`eoa�mL\h jóë¯ë
Y`e��ne�y;Y�p�x[
EWZ|rY0bqary;d7�ne�p1mn{UWZaJ[S{��npo|r�n�ne���xrW�cÁy�\h  m`WEWZd7�nx�WZ|rdU[��qeÀpoWZ£�£�{U�`�n{~W_a�e�[NR
* + &J$-,/.o)}� ë )103254X)§,
±*{~f_|�Y`e��«�n|�£�£«y;Y`{U�ne���W_|�Y���e�zZeoa��Ea�W�c�dUe�[Sf_e+m�®E�>e���RÌ\hvw��poWZa�m`yZ{~a7]§

V^W_Y`[��i�G±�QSRUT��}p1W_d~dUe�p1mne�[¯{Ua_m`W'�neoa�m`eoarpoe��i��±�QSRkQ&��RÌVXWZY�[��w£«y�®«[Seo�>eoar[�W_a�W;m`x�eoY
c}W_Y`[���
;m`xE|r�}Â¼WZY`£'{Ua�fÖy�[Seo�>eoaq[Seoarpo®«a�e1m�cwWZY`�-�_e_R fqR*�nWZ£�eLmne���m`�w£«y�®'�qebyÀ��Y`e1�jóë ×
p1WZaq[S{Îm`{~W_a¯Â¼W_Yw�nWZ£�e�Yne���|�d~m�WZYwYn|�dUe�d~eoÂÃm���xry;ar[S���n{U[�e+cwWZY�[��}£Ö|r��mw�>e�mnY`|�e��qeoÂ¼WZY`e
c}eÖp�y;aC{UaSÂ¼eoY�Y`|�d~e�Yn{UfZx�mn�¦xryZar[E�Ý��{�[SehcwWZY�[���R§¡§a©{U£��qW_Y�m�y;a�m+p1d�yZ�`�§WZÂ!��e�a�mneoaqp1e��
y;Y`e�ó;òrûÝó�õ~ó`ø;ý=ö1þ�� Ú�Y`|��>eoY�
�T�i_iZu�
�Ú�W_£'e�x1�Ý¨ eoY`e�x$
�T�i_iZ¥�
�dLe�p�x�e���öoû ú õcyz
�T�iZi�T��¦R§
\ba�W�c�a[
�[�e��n{~Y`e�[

�WZYN�qyZ��m��qe�xry�zE{~W_|�YNW;Â�y�\hvC{��7��mnW_Yne�[L{UaÀyZ�N�>eoxqy�z�{UWZ|rY`yZdU\��G±�Q�R u���R
 Ceo£��qe�Y`��WZÂ7mnxr{U��dU{U��Y`yZYn®«£«y�®¯�>eZ]jÐêÙë
687 |r��mL\hv¤{~a��r|Sm`���=eZR frR m`e���mLpoyZ�ne�fZeoareoY�y�mn{UWZaµ
?±�QSR u�R ���Q�
6 �+Y�{Ua���|Sm1��WZ|�mn��|Sm§�qy;{UY`���=eZR frR0e+�JÇLÕ�ý��L�w��
�±�QSR u�R u$�Q�
6 �+YÌy;aL��e1²S��d�y;aqy�mn{UWZa?��]N�>WZYnmn{UWZar�*W;Ârmnx�e�[Se��qe�ar[Seoaqp1®Àa�eom�c}W_Yn�bc�x�{�p�x�poWZaS�a�e�p�m`�§{~a��r|Sm`��m`W�WZ|Sm`��|Sm`�`�¼eZR frR}�wv���
[±�QSR u�RkQ&�1R
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:<; =�>)?A@&BDCD?)EF=�@FGFBH@JI�K�?JBL@&BDM�@N=�@JI OJP)Q=�>)?A@&BDCD?)EF=�@FGFBH@JISR)T)EF=D?�U�@VTDW OJP)Q=�>)?YX)T�=�@V?JBD=Z>)T)IS[�BD\D?�U�M)GFB)?AIV[DU�MD?�U�] OJP)Q=�>)?YX)T�=�@V?JBD=Z>)T)IS[�BD\D?�U�M)GFB)?ZB)?J[DU)GDIV[DU�MD?�U�] OJP)Q=�>)?YB)?J[DU)GDIV[DU�MD?�U�])^J=�@_K�? `)T)IbadceKLGFBD=�>�IbT�M)GAOJP)Q=�>)?YX)T�=�@V?JBD=5UD?)EJ?�@NfD?�\gTYfD?JBD=�U�@JEV[hW�T�U)^F[DUD?�=�>DUDTDW�^DIV>�[DBD=i&jhk P @&BDCD?)EF=�@FGFBmlZ?�nDG�Wh@ o�p�q�rms�tvuhW�?JR�I)@V?DW�W�T o�p�w�x�r

±9{UfZ|rYneh�S]
��|rd~e��§y;Y`e��neoa�m`eoarpoe�\ poWZa�m`yZ{~ar{~a�f�cwWZY�[�\��=c}W_Y`[�\Þ{U��|�aq[SeoY`d~{Ua�e�[��
§ �Ýaàm`x�e��Ea�W�c�dUe�[�fZe1��dUeozZe�d�£'WS[Se�d~{Ua�f ��\hÑÎ���qy;Y�yZ[S{UfZ£g
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dUeoeoY�
�T�i_ÒZ¥+�¦Rº¡ª�rYnWEW;Â}BED���H�{��'{~aÖÛ°D&Ü�H^{ÎÂ+mnxry;m'�rYnWEW;ÂL[�W�e��ÖarW;m«p1WZa�Ør{Up1m'c�{~mnxèmnx�e
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Û°DQP�H��`��B»DGF�H(
-B»DGI�H(
µBEDGJ�H�8«y;aq[ßÛ°DGF�H��`��BEDQP�H5BEDGF�HOBED�S�H(
[BEDVU�H�8Y����e�e¯±9{UfZ|rYneCT_T
y;aq[�±*{UfZ|�Y`e�T�Q&�1R×d§WZmne�mnxry;m�]°~î¯ë §

V x�{~dUe�mnx�e'�ryZp��Ef_YnW_|�ar[�mnxreoWZY`®T�=±*{~f_|�Y`e'i���£«y�®J�qe'{~aqp1WZaq��{���m`eoa�m�
3m`x�e'fZeoareoYn�
y�mne�[�cwWZY`d�[���y;Y`e�f_|ry;Y�y;a�m`eoe�[¯mnW��>eÀp1WZaq��{���m`eoa�m�R§ eL�CÇLÕ�ý��L�w�+xryZ�Ì�nWZ£�e�yZ�`��WSpo{Uy;mn{UWZaÀm`WÖ�wvw�ÀR���Â>cwe�p1WZ£��ryZYne�±*{~f_|�Y`e��wTZT a T�Q
c�{Îm`xÖ±*{~f_|�YnewÒ�
�cwe}�neoe
m`xry�m y��wv��ïp�yZ�ne
d~{U��Y�y;Y`®+{~mne�£Þp1W_|�dU[À�qewy�e+�JÇLÕ�ý��L�w�
c}W_Ynd�[NR°~î ×

e+�JÇLÕ�ý��L�w�«[SeQbrare�[ ÿ ó « ö�¥�mnW¯�>e��n{cx�eÀW;Â m`x�eÖ{Ua�mneoY��ne�p�m`{~W_aJW;Â!y«cwWZY`dU[JyZar[�mnx�e�������r|SmL��eom�Rw��x�eÖp1W�z_eoY�WZÂ ±*{UfZ|�Y`e«TZTb{��LuO��T�tZt*N���yZar[�mnx�e�p1W�zZe�Y�W;ÂÌ±*{~f_|�Yne«T�Q�{U��Q�=¥E¬&N���Ràd§WZmne mnxqy�m9�n{~aqp1e mnxreoY`e
e1²S{���m���y�c}W_Ynd�[+c�{Îm`x«T�tZt*N poW�zZeoY�
�m`x�eoaÀyZd~d�m`x�e»�����E��|Sm`�
poyZa �qe^e1²S��d�y;{Ua�e�[�R�±reod�[S£«y;a a �}W_£'��mnWZa � ±�e�dU[�£�yZa ö1û ú õcyz
ÀT�i_ÒZi+�m
}Â¼WZdUd~W�cwe�[ �E®
 Ce�a�xo{Ue����  Ce�a�xo{Ue���
7T�iZi_�;�[
Ý Ceoa�xo{Ue���
�T�i_iZ¥Zy+�m
Exry�z_eÀ��xrW�c�a�m`xry�m�eL�CÇLÕ�ý��L�w�«poWZ|�d�[° � ë
[Seomne�p1m§��Y`eozE{~W_|r�nd~®«|�aq��e�eoaJeoY`YnW_Y`�}{Ua�m`x�eoW_Yn{Ue���{UaJa�eo|�Y`WEeoar[�WEpoYn{Ua�W_d~W_fZ®O�Ãm`x�eÀ��m`|r[S®¯WZÂ
a�e�Ynz_e��'y;ar[ f_dUyZar[����h��|r��d~{��nx�e�[è{~aà{~a�mne�Ynaqy�mn{UWZaqy;dwYneoÂ¼eoY`eoe�[O��WZ|�Y`ary;d���RºlE|rYn��Y`{���{Ua�fZdU®&

mnxre��nebÂ=y;|�d~m`��cweoY`e�Â¼WZ|�ar[�|r�n{Ua�f'mnx�eÀ[�y;m`y'��|��rd~{���xre�[�mnW¯�n|����>WZYnm�mnx�W���e�mnxreoWZY`{Ue��
@�¸U¶'¸~á à'á�â�AAáã¹'Gäº�»_»�<=5>874L»�F�A�Iw5�5qF�O
��x�{��9�ne�p1mn{UWZa'[Se��`p1Y`{~�>e��9y§Y�y;a�f_e!WZÂSmne���mn{Ua�fLmnWEWZd���Â¼Y`WZ£Þ�nW;ÂÃm�c�y;Y`eÌeoarfZ{Ua�eoe�Yn{Ua�f��  ©yZYn{�p��-
° �¥×
T�i_i�¬�
��}WZa�a�e�d~d a  Ce�a�xo{Ue���
ÖT�iZi_¥���yZar[¤�Ea�W�c�dUe�[�fZe�e�a�fZ{Ua�e�eoY`{~a�f©� Ú�{Uar�n�qe�Ynf?
ÖT�i_iZt�

å d�y�m`eoY`eoz�y�
ET�i_i_Q���c�x�{�p�xÖ|q��e��>eoxry�zE{UWZ|�Y�y;d�\�R�lEe�eu±�QSR �rRkQ�Â¼W_Y*WZmnx�e�Y*mne���mn{Ua�f�mnWEW_dU�9c�x�{�p�x
[SW�a�WZm§|r��eb�>eoxry�zE{UWZ|�Y�y;d�\�R
��cwWÖ��m�y;ar[ry;Y�['mne���mn{Ua�fÖmne�p�xra�{U¾�|�e��!�qyZ�ne�[�WZa��qe�xry�zE{~W_|�Y`yZdU\Á{��LûÝö�þ�û þ ¢ ýÃûÝö�ø_öoò>ö�¥ ú û¦ý=ó�ò
y;aq[ ÿ ó�÷_ö ÿ ó « ö�¥ ú ø_öoRX�9e���m'�n|�{~mne�fZe�a�eoY�y�m`{~W_aX�r|�{~d�[��Ömnx�e��>eoxry�zE{UWZ|�Y�y;d�\ c�x�{UdUe�poWE[�e°cR¯ë
p1W�z_eoY�y;f_e�m`W�W_dU�¯e1²S��dUWZY`e��«c�xry;m¯Â¼Y�yZp�m`{~W_a W;Âbmnx�e^p1WS[Se©xry_�«�>eoeoaße1²SeoY�p1{���e�[è�E®àmnx�e
�>eoxry�zE{UWZ|�Y�y;d�\�R
�9e���m�p1W�z_eoY�y;f_e�m`WEWZd���|r�ne©�Ea�W�c�aß[�eo�>eoar[Se�arp1{Ue����>e1m�cweoeoaßc}W_Y`[��¯mnW�y;|�f_£'e�a�m¯mnx�e
�nWZ|�Y�p1ehp1WS[SeÀyZar[q��WZY�mnxreh{~a�mne�Yn�rYneomnWZY1��zE{UY�m`|ry;d3£«yZp�xr{~a�eÀyZar[�fZe�a�eoY�y�m`e�dUWZf���W;Â c�x�{�p�x
�>WZYnmn{UWZar�bWZÂ}m`x�e¯p1WS[Se�cweoY`e'eo²SeoY�p1{���e�[NR«±�WZYÖe1²�y;£���dUe&
*�}W_a�a�e�d~d a  Ceoa�xo{Ue���	9��Ê}Í �°cR ×
�n®E��mne�£ y_[�[Se�[Cp�y;dUdU��mnW«dUWZfZf_{~arf��nW;ÂÃm�c�y;Y`eb{~a�m`W�mnx�eÖ�nWZ|rY`poebpoWS[SehW;Â!lE£«y;dUd~m`y;dU��£�eomnxS�
WS[����k�}WZa�a�e�d~d a  Ce�a�xo{Ue���
�T�i_iZ¥+�¦RÌlE�>e�p1{�y;d7��YnW�c§�neoY��}c}e�Ynebc�Y`{Îmnmneoa�m`W�yZd~dUW�cß|q��e�Y`�}mnW
¾�|�{�p���dU®Xbraq[�|ra�|q��e�[��>WZYnmn{UWZaq�}WZÂ poWS[Se&
SW_Y§p1WS[Seh|r�ne�[�zZe�Yn®«Â¼Y`e�¾�|�e�a�mndU®ZR
¡ß��m`yZar[�yZY`['m`e�p�x�a�{�¾�|�e§Â¼W_Y}�>eoxqy�z�{UWZ|rY`yZdU\ÁfZe�a�eoY�y�m`{~W_a'{��!mnW�yZary;dU®S��e§mnx�e+��Y`yZarp�x�e��
{Ua
mnxre��nWZ|�Y�p1e�p1WS[Se+{~a�WZY�[SeoY}mnW'��|�{UdU[¯mne���m���|r{Îm`e��wc�x�{�p�x�p1W�z_eoY!yZd~d3��Y�y;aqp�x�e���R lEm`y;aq[�y;Y�[°ch¯ë
��Y�y;arp�x^y;aryZd~®S�n{U�L£�yZ�Ze��Ly��n{Ua�fZdUe1��c}W_Ynd�[CyZ�`�n|�£��Smn{UWZa©{Ua�c�xr{Up�x�yZaE®JpoWZ£���{~aqy�mn{UWZaCWZÂ
Â¼WZY`�S�hy;Y`e'poWZ£��ry;mn{U��d~e_R«¡Ûxry;Y�[SeoYhp�yZ�ne'{��b£Ö|rdÎm`{~��dUe1��cwWZY`dU[�mne���mÀ�n|�{Îm`e«fZe�a�eoY�y�m`{~W_a�{Ua
c�x�{�p�x^{UarpoWZ£��ry�m`{~�r{~dU{Îm`{~e��h£«y�®©e1²S{���mhc�{~mnx�{UaXÂ¼WZY`�S�oR«lE|rp�xº£Ö|�mn|ryZd~dU®©e1²�pod~|r�n{UzZe�Â¼WZY`�E�
£Ö|q��mL�>eÀ£«y;aqy;fZe�[�{~a©�neo�ryZY`y;mnehcwWZY`dU[r�oRw±�|�Ynmnx�e�Y�
rmnx�e'��W_|�Y�p1ehp1WS[SeÀ{~m`�neod~ÂÌ£«y�®�xry�z_e
mnW^�qe�[S{Uz�{�[Se�[ {~a�m`W©�qW_Y�m`{~W_ar����y�R �3R yrR©c}W_Ynd�[�����R©�}yZp�x �>WZYnmn{UWZa £Ö|q��m'�qe�{~a�mne�Ynaqy;dUd~®°ch ×
p1W_ar�n{U��mne�a_m�R
¡ Øqy�z_WZY W;Â��n|rp�x�£Ö|�d~mn{~��c}W_Ynd�[�[�{~zE{���{UWZa«WZÂ3�nWZ|�Y�p1e�poWE[�e§cwy_�Ì��|r����dU{~e�[«y;�>W�zZe���±�QSR u�R u$��R
��x�e«�_eo®^poWZaSØq{Up1mn{Ua�fCyZ�`��|�£��Sm`{~W_ar�h£�|r��mÀ�>e¯|�aqp1W�zZe�Yne�[©�E®^yC¨wlS ÅYneoØre�p1mn{Ua�fJW�zZe�Y
mnxreÖfZe�a�eoY�y�m`e�[J��Y`WEW;Â=��R°�Ýa©WZ|rYLe1²�yZ£'�rd~e'y;�>W�zZeC�=±*{UfZ|�Y`e��ÖTZT a T�Q&�Q
�mnxre��neÖcweoY`ehmnx�e
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ª*:�Ý��ne1m`��RL�}yZp�xC��|qp�xAª�:�ÝJ��eomLcwWZ|�d�[C�>eÖy;a©{Ua�mne�Yne���m`{~a�f¯mne���m+p�yZ�neZR§¡§|�mnWZ£«y;mn{�phmne���mÏ ë¯ë
�n|�{Îm`ehfZe�a�eoY�y�m`{~W_a�{�����®S��mneo£«��c�xr{Up�xJ��|r���qW_Y�m�{Uarp1W_ar�n{U��mne�arp1{Ue���xry�z_eb�qe�eoaJ{~£���dUeo£�e�a_m
�E®ïÚ�{~ar�n�>eoY`f � Ú�{~ar�n�>eoY`f�
§T�iZÒ�¬�
nÚ�{Uar���>eoY`f�
LT�iZi_t��}yZar[ å dUy;mneoY`eoz�y�� å d�y�m�y;Y`eoz�y�
�T�i_i_Q�

å d�y�m�y;Y`eoz�y�
§T�iZi_u���R���x�e©[�eo�>eoar[Se�arp1{Ue��¯�qeom�c}e�eoa�Yn|�dUe�����poWZarpod~|q��{UWZar��yZYneJp1W_£'�r|Smne�[
y;aq[^[S{UzE{U[�e�[X{~a�m`W�£�|Smn|qy;dUd~®�poWZar�n{���m`eoa�mÀ��|��q��eom`��R���xre'Y`WEW;mh[Seo�>eoaq[Seoarpo{~e��hW;Â}mnx�e���e
�n|��r�ne1m`�*Y`eo��Y`e��neoa�m9mnx�e����qyZp1e}W;ÂqyZd~dEY`e�y_��W_ary;��dUeÌm`e���m`��Rµ��Ârm`x�e��newYnWEW;m [Seo�>eoaq[Seoarpo{~e�� y;Y`eÏ ë ×
a�WZmLYne���Y`e��neoa�mne�[�y_��{Ua���|Sm��§c�{~mnx�{Ua�y'mne���m���|�{~mne$
rm`x�eoaJm`x�ehm`e���m+��|r{Îm`eÀ{U�L{~aqp1WZ£���dUe1m`eZR
�9e���mLpoyZ�ne���p�y;a�mnx�e�a��>eÀy;|�mnWZ£«y;mn{�poy;dUdU®¯��Y`WZ�>W_�ne�[«m`W�brdUd7y;aE®¯f�y;�r��R
±�W_Yn£«yZd~dU®&
9£Ö|�d~mn{U��dUe1��c}W_Ynd�[©m`e���mÖ��|r{Îm`e¯fZe�a�eoY�y�m`{~W_a�{�� ú ¨ ÷ ¢rÿ û¦ý=ó�òW� �!�nx�fZxr{�
}T�iZi_u��!yZar[
y;�3[S|rp1mn{UWZa«{��!�nd~W�chRÌlEe�d~£«y;a a Ñ7eozZe��n¾�|�e§�nx�W�càmnxry;m!eoz_eoa«c�x�e�a«WZa�dU®'WZa�e§yZ�>[S|qp�mn{UzZe
e1²S��d�y;aqy�mn{UWZa�{U��Y`e�¾�|�{UYne�[�y;aq[Jmnx�e'm`x�eoW_Yn®J{��+Y`e���mnY`{�p�mne�[Cm`W��>e«yZp1®Spod~{�p+
>mnxreoaºy;�3[S|rp��Ï êÙë
mn{UWZaº{���dL¨
�¦xqy;Y�[W� lEeodU£«y;a a Ñ7eoz_e��`¾_|re&

T�iZiZt+�¦R�vw®EdUyZar[SeoY�öoû�y ú õcy�£�yZ�Ze«yJ��{U£�{~d�y;Y
�>e��`��{U£�{U��mn{�p�poWZarpod~|r�n{UWZa�� v}®Ed�y;ar[�eoY�öoû ú õcyz
+T�i_i�TQ��R^�}WZ£���|�m`y�m`{~W_ary;dUdU®�m`Y`y_p�m`yZ��dUe�y;�S�
[S|rp1mn{UzZe�{UaSÂ¼eoY`eoaqp1e§y;dUfZW_Yn{~mnxr£��°�=eZR frR�� vw®EdUyZar[SeoYLöoû ú õcyz
>T�i_i�T&
¼�}��xrfZx�{m
ET�iZi_u��ù�7m�®��r{Up�y;dUd~®
£«y;�_e�Y`e���mnY`{Up1mn{UzZe�y_�n�n|�£��Smn{UWZaq��yZ�qW_|SmÖm`x�e�aqy�mn|rYne�W;Â§m`x�e¯m`x�eoW_Yn®ºWZY�mnxre�y�z�y;{Ud�y;��dUe
[�y;m`y�R§lE|qp�xJmne�p�xra�{U¾�|�e��LyZYneha�WZm+y;�r��d~{�poyZ��dUebmnW�yZYn��{~mnY�y;Y`®«m`x�eoW_Yn{Ue���R���x�eoY`e1Â¼W_Yne$
�{Îm+{U�Ï ê ×
Y`e�yZ�nWZaqy;��dUe'mnW�¾�|�e���m`{~W_a^m`x�e��rY`y_p�mn{�poyZd~{~m�®©WZÂ�£�|�d~mn{U��d~eo�¦cwWZY`d�[�m`e���m'�n|�{~mne¯f_eoa�e�Y`y;mn{UWZa
Â¼WZY}£�e�[S{U|�£%mnWÀd�y;Y`fZe�m`x�eoW_Yn{Ue���R|_§eoaqp1e§m`x�eL�n{~arfZdUe1��c}W_Ynd�[�yZ�`��|�£��Sm`{~W_a�m`yZ�Zeoa��E®�£�W_��m
mne���mÀ�n|�{~mne'fZeoareoY�y�mnW_Y`���¼e_R fqR�t�æÃÉ�ÊwË
É � mne�p�xra�d~W_fZ{Ue���
 T�iZiE¬��ù��R�_LW�c}e�zZeoY�
N Ceoa�xo{Ue���xryZ�
�nx�W�c�aXmnxry;mÖ£Ö|�d~mn{U��dUe1��c}W_Ynd�[��bY`e�y_��W_a�{~arf�{��À�rY`y_p�mn{�poyZd
y�mÖdUe�y_��mhÂ¼W_YÖyC�`y;£���dUe«W;Â�mnx�e
mnxreoWZY`{Ue����neoeoa�{UaJpoWZa�mne�£��qW_Y`yZYn®¯\h�à��Y�yZp�m`{UpoeX�  Ce�a�xo{Ue���
�T�iZiZ¥Z����RÏ j¯ë
@�¸U¶'¸�? Ieº9GHç«M!G�4L»S2�<�5q0�»�F=<�Oh»�2�<=5>0�AAè�¹�O�O�8�é M*2�<�5q0
¡Ûp1W_£'£�W_a^yZ�`�n|�£��Smn{UWZa©{Uaº\h  Y`e��ne�y;Y�p�xC{���mnxry;m�{~Â}cwe'p�y;a^cwy;m`p�x^y���Y`WZf_Y`yZ£ eo²��
e�po|Smne$
�m`x�eoaºcwe¯poy;aX|�ar[�eoY���m�y;ar[^{Îm�R���x�{��h��e�p�m`{~W_aXY�y;{��ne��b[SWZ|r�Sm`�bc�{~mnxºm`x�{U��ó`üröQ¥ ú �
û¦ý=ó�ò ú õ ý�þ ú û¦ý=ó�òY£e" ú þ�þ ¢Sù ü>û¦ý=ó�òqR
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Redundant rules Duplicate rules

Subsumed rules

Redundancy

Anomaly

Deficiency

Unusable rules

Missing rules

Missing values

Circularity (inference loops)

Conflicting sets of rulesAmbivalence
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�qeÀf_eoa�e�Y`y;mne�[�zE{�y�Yn{UfZW_YnW_|r����m�y�m`{U��mn{�poyZd�£�e�y;aq�oRE_§W�cweoz_eoY�
Sc}eh�>eodU{~e�zZebm`xry�mL|rdÎ�
mn{U£�y;mne�d~®Cm`x�{��h£«y;����{Ua�fJc�{Ud~d
�>e¯�n|�����e�p1mn{UzZe$�7{¦R e_R«WZ�>eoa^mnW©[S{��nyZfZY`eoe�£'e�a�mbyZar[
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¡ z�y;Y`{~eom�®+WZÂEWZmnx�e�Y�m`W�W_dU�9y;���rd~®b��WZÂÃm�cwyZYneÌe�a�fZ{Ua�e�eoY`{~a�f§¾�|ryZd~{~m�®bp1Y`{Îm`eoY`{Uy�m`WLyZ�`�ne��`�î~°¯ë
��®S��mneo£«��R�±rWZYÀeo²�y;£���dUe&
*mnx�e���ÊwÍ � ��®S��mneo£ W;Â+�}WZara�eodUd a  Ce�a�xo{Ue��hY`eo�>WZYnm`�
c�xry�mL�>eoY�p1e�a�m`y;f_ehW;Â!y�lS£�yZd~d~m`yZd~����Y`WZf_Y`yZ£ cwy_�§eo²Ee�Y`po{U�ne�[J[S|rYn{Ua�f«m`x�eÖeo²Ee�p1|S�
mn{UWZa�W;ÂÌyÖm`e���mL��|r{Îm`eC� �}W_a�a�eodUd a  ©eoa�x�{~e���
�T�iZi_¥���R

d§WZmneÖmnxry;m�m`x�e���|rp�p1e��n�+W;Âw��ÊwÍ � [Seo�>eoar[r�+W_a�eo²Ee�p1|Sm`{~arf�y�Yne���Yne���e�a�m`y�m`{~z_ehmne���m
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 T�i_i�¬��*[Seomne�p1m`��eoY`Y`WZY��§{Ua^¨}l� ©��{~aXy
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��|�����podUy_�n����xrWZ|�d�[©�>e«y;��dUeÖm`W<�n��m`y;aq[C{~a?��Â¼W_Y�mnx�e«�n|��qe�Y��Ýp1d�yZ�`��
>c�xreoY`eozZe�Y+{~mb{U�
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;Yne��qW_Y�m
yZa�{Uarp1W_ar�n{U��mne�arp1®
{ÎÂ�]
6 ¡ mnY�y;aq��{~mn{UWZa�e1²S{���m����qeom�c}e�eoa�m�c}W«��m`y;mne���{UaJWZa�eh[S{�y;f_Y`yZ£g�
6 ��x�W���e�m�cwW���m`y;mne���y;���>e�yZY�{~a�mnxrehW;mnxreoY§[S{�y;f_Y`yZ£5�
6 ��x�e+mnY�y;ar�n{~mn{UWZa�[SWEe��!a�WZmwyZ���qe�y;Yw{~a�mnx�e�W;m`x�eoY�[S{�y;f_Y`yZ£ � �!y_��m`eoY`��YnWEW_� aî~î × d§|q��e�{~�>eox[
9T�i_iZ¥���R§
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Â¼YnW_£�[S{ � e�Yne�a_m¯eo²S�qe�Y�m��oR �Ì²S�>eoYnm`�«yZYneCyZ�n�Ze�[ïm`Wº{U[Se�a�mn{~Â¼®à[S{U£�eoar�n{~W_ar�¯yZd~W_a�f
c�x�{Up�xè{Îm`eo£«�ÀÂ¼Y`WZ£ m`x�eo{UY'[�WZ£«y;{UaèpoyZa �qeJ[S{���m`{~arfZ|�{���xre�[NRX��x�e¯m�cwW�eo²�m`Yne�£�e
eoar[���WZÂ9m`x�e��neÀ[S{U£�eoar�n{~W_ar��y;Y`ebYne�p1W_Y`[Se�[�dUe1ÂÃmLyZar[�Yn{UfZx�m�W;ÂÌy'fZY`{U[�R×d§eoc {~mneo£«�î � ë
Â¼YnW_£Ümnx�e�[SWZ£«yZ{~aXy;Y`e'p�y�mne�fZW_Yn{���e�[Cy;dUWZa�f�mnx�e���e«[S{U£�eoar�n{UWZar��RÖ��x�{���£�y�®CdUe�y_[
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{~a�mn|rYna[
rc�{~dUd9p�y;|r�ne�mnx�eÀf_Yn{�[�mnW«fZY`W�c � Úby;{Ua�e�� a lExqy�c�
�T�i_ÒZi���RÌ±�W_Y§e1²�y;£���dUe&

�ryZ�ne�[«W_a�x�W�c¤yZa¯e1²S�>eoYnm��`poyZd~e�[��nWZ£�eLeo²�y;£���dUeLx�W_|r��e���
Ecwe+p�y;a��neoeLÂ¼YnW_£Ûmnx�e
Yne��qe�Y�m`WZY`®�f_Yn{�[«W;Â*±9{UfZ|rYne'T�iÀmnxry;m}m`x�e���)�� 2 6 ]�"�>-�Ö{U��pod~W���e���mwmnWgP-/OZ�\*# 2 ] 2 >î �¥× B�"?����!r/é:�ÛNR��+arp1eLmnx�eb[S{U£�eoar�n{~W_ar�w��m�y;��{Ud~{��ne&
Sy;ar[�yÀY`eo��Y`e��neoa�m`y;mn{UzZeL�`y;£���dUeLWZÂ
{Îm`eo£«�ÌÂ¼Y`WZ£%mnxreL[SWZ£«yZ{~a¯xqy�zZe��>eoeoa�poy�m`eof_WZY`{U�ne�[

;mnx�e�a«mnx�e+£«y���WZY}[S{U��mn{Uarp1mn{UWZar�
y;ar[�c}W_Y`[�\ W;Âwy�[SW_£�yZ{~aXxry�z_e��>eoe�aX[Se�bra�e�[NR��Ýarp1W_ar��{���mneoaqp1{Ue��by;Y`e�Y`eo�>WZYnmne�[
{ÎÂ�mnx�e^poy�m`eof_WZY`{U�`y�m`{~W_ar��yZYneC�n{~f_a�{cbqpoyZa_m`d~®�[S{ � e�Yne�arp1e_Rß×L�n{~arfºmnx�{���mne�p�x�a�{�¾�|�e&

Úby;{Ua�e�� a lExry�c � Úby;{Ua�e�� a lExry�c�
3T�i_ÒZi��3poyZa�[Se1m`e�p1mwÂ¼W_|�Y�p1d�yZ�`��e��
WZÂ7{~aqp1WZaq��{����îcR¯ë
mneoaqp1{Ue���{Ua�cwWZY�[�\�]
6 �}WZaq��e�ar��|q�o]Ì�`y;£�eb{Îm`eo£g
r�`y;£�ehpoy�m`eof_WZY`{U�`y�m`{~W_ar���
6 �}WZY`Y`e��n�qW_ar[Seoaqp1eZ]��=yrR �3R y�R§�n®�arWZaE®E£�����{~mne�£��+c�{~mnx�[S{ � eoY`eoa�mLaryZ£'e���
>��|SmmnxreÀ�nyZ£'ehp�y�mne�fZW_Yn{��ny;mn{UWZa[�
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6 �9Yn|�ehpoWZaSØr{�p�m�]
�nyZ£�e�{~mne�£«��
r[�{ � eoY`eoa�mLpoy;mne�fZWZY`{��ny;mn{UWZar���îcR ×
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�[S{ � e�Yne�a_mLp�y�m`eofZW_Yn{��`y�mn{UWZaq�
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ÀT�iZi_ÒZp;��RK�Ýaß�nWZ£�e�poy_��e���
wm`x�Yne���xrWZd�[���p�y;a¤�>e^�ne1m�zE{�yï�nWZ£�e �nfZWZd�[îch¯ë
��m`y;aq[�y;Y�[��5�¼eZR frRÎ� lExqy;xr�`y�z�y;Y�
>T�iZi_u��ù��R�Ýa¤W_|�Y�eo²S�qe�Yn{Ueoarpoe&
h��lS ©��xry�zZe^��e�zZeoY�y;d+��Y`WZ�>eoYnmn{Ue���R%±*{UY`��mndU®&
Lmnx�e�®¤y;Y`e�zZe�Yn®
[SW_£�yZ{~a����n�qe�p1{cbqp;RÛlEe�poWZar[�d~®$
���lS ©��y;Y`e�y Y`e1Øre�p�m`{~W_a¤W;Âhm`x�e^poWZa�mnY`{~�r|Smn{UWZa¤WZÂhmnx�e
�>eoxry�zE{UWZ|�Y�W;Â*mnxreÀ��WZÂÃm�cwyZYne�{~aCy'�ryZY�m`{Upo|�dUyZY���|r�n{~a�e��n��poWZa�mneo²Em�R×_§e�arp1e_]§
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��|r�n{~a�e��n��|q��e�Y`��R§
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p1WZa�m`e1²Em�R

��x�{UY`[�d~®$
*��lS ©�b£«y�®©Y`e�¾�|�{UYne'e1²Em`Y`yJy;Y�p�x�{~mne�p�mn|rYne_R�±�W_Yhe1²�y;£���dUe&
7{~aºWZare�yZ����dU{Î�� ë¯ë
poy;mn{UWZa[
Ncwe�{U[�eoa�mn{cbre�[©��{UarpoYne�yZ�ne����nyZd~e��+�>eoYÀ[ry�®*��yZ�+m`x�e���lS  Â¼W_YÀy�[�e�y;dU{Ua�f�Y`WEWZ£
e1²S�>eoYnm��n®S��m`eo£JR�_LW�c}e�zZeoY�
�m`x�{��LaE|�£��qe�Y+c�yZ�La�W;mbp1|�Y`Yne�a�mndU®��>eo{Ua�f�p1WZdUdUe�p�m`e�[NRblSy;dUe��
�>eoYÖ[�y�®^p1WZ|rdU[X�>e«e���mn{U£�y;mne�[XÂ¼YnW_£ mnx�e�¾_|qy;YnmneoY`dU®©��m�y�mne�£�eoa�m`��
7��|�mÖa�Wgbra�e�YÀfZY�y;{Ua
[�y;m`y«p1W_d~dUe�p1mn{UWZaJc�yZ���>eoYnÂ¼WZY`£'e�[Jy�m�mnxqy�m+�n{Îm`eZRE_§e�arp1e$
���Y`{~W_Y�mnW«��|r{~d�[S{Ua�f«mnxrehe1²S�qe�Y�m
�n®E��mne�£g
Sc}ehxry_[¯m`W«��|�{UdU[Jy�[�y;m`y;�qyZ�ne��n®S��m`eo£ m`W«p1WZdUdUe�p�m�m`x�eh�ryZ�neodU{Ua�eÀ[�y�m�y�R� ë ×
±�W_|�Ynmnx�dU®&
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�n£�yZd~dUeoY�W_Y�d~e��n���n|�����e�p�mn{UzZebm`xry;aJ\hv�TZR
lE|rp�xC[Se�£�WZar��mnY�y�m`{~W_ar��y;Y`e�arW;m�Â¼WZ|�aq[�{Ua�mnx�e
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{~aSÂ¼e�Yne�arp1e���|r�ne�[�{~a�mnxreÀ¨}lS ©��R§`_
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¶'¸=-�¸=- Å�¹gà
ð�Å5»SM <=6 ¹�:!,N89<=4�G®àNK�O�2�G�éïO
�Ýa¤y;a e�£�yZ{~d���|rYnz_eo®ïWZÂ�m`x�e©Y`e�y_[SeoY���W;Â�mnx�e�,+"�>�.|Ú 2 �Careoc§�¯f_YnW_|��[
wc}e©y_���_e�[àÂ¼WZY
{UaSÂ¼WZY`£«y�mn{UWZa�WZa £«y;{Ua�mne�ary;arpoeC��®S��mneo£«��R¤��x�e©p1W_Yne�m`e�p�x�a�W_d~W_fZ®ïpo{Îm`e�[�{~a £«y;aE®ïWZÂ
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[part/sale-price, part/cost-price, mark-up]

mark up-rule

part

part/cost-price machine/costprice part/sale-price

mark-uppricemachine

cost-price sale-price

costscosts sells-for

cost-type sale-type
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§ ��Â3y�|r�neoY
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mnx�e�®ºyZYne�|r��{Ua�f�mnx�eJ\hÑN�Ýv [�{UyZfZa�W���{��Ö¨wlS ¿W;Â�±9{UfZ|rYne©T���
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�>e1m�cweoeoa �Ea�W�c�dUe�[�fZe«y;ar[º£�eom`y����Ea�W�c�dUe�[Sf_e&
�m`xE|r�Ö�n{~£���dU{~Â¼®�m`x�e¯m�yZ�n��W;Â�f_eoa�e�Y`y;mn{Ua�f
�JË|{�Í��¦dU{~�_e�mnWEWZd��oR��m«{U�«yX[Se��ry�m�y;��dUeJ�qW_{~a�m«{ÎÂb\hÑN�Ý¡ �w¡L\h� mnWEWZd��'d~{U�ZeCÔ�Æ��JËÞ�n| � eoY�Â¼Y`WZ£�¨wlS 
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*m`x�{U����{Ua�f_d~e�¨wlS ¿poyZa �qeêÙëóë ×
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WZa�mnxreo{UY§W�c�a�RêÙë~° ×
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yÖ|r�neoY�{����neoeo�E{Ua�f�y'poeoYnm`yZ{~a�Â¼|�arp1mn{UWZa[
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{U�wm`x�{U��Â¼|�arp�m`{~W_aCyZp�x�{Ueoz_e�[�¯���R§
�+����e�p1m���WZY`{~e�a_m`e�[«Y`e��ne�yZY`p�xreoY��}� ÚbyZ£�£�yCöoû ú õzyz
�T�i_i_��
�vw|r�`p�x�£«y;a�a^öoû ú õcyz
�T�i_iZ¥�

±�W�c�dUeoY�
§T�i_i�¬*
��}W_y_[Áöoû ú õcyz
bT�iZi�¬��wxqy�zZe�p�y�m�y;dUWZfZe�[ ���qy�m�m`eoY`ar�k��]��>WZYnmn{UWZaq��WZÂ
y;�r��mnY�yZp1m�p1W_arp1e��Smn|ryZd}£�WS[Se�dU��mnxqy�m�xry�zZe¯Y`e�yZ���>e�y;Y`e�[º{UaèaE|�£�e�YnW_|r�À��Y`eozE{UWZ|r�
y;����dU{�poy�m`{~W_ar���=\h¡%Y`e��ne�y;Y�p�x�e�Y`�+c�{~dUdÌY`e�p1W_fZa�{��neA���qy�m�m`eoY`ar�k��y_�hy��n®Ea�WZaE®E£ÜÂ¼WZYêÙë Ï¯× ��WZa�m`WZdUWZfZ®�����R7lE|rp�x��ry;m�m`eoY`ar�
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y;Y`e�¨}lS ©�°�  Ce�a�xo{Ue���
rT�iZiZÒ_[*��R
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yZp�¾�|�{~Y`{Ua�fCyZp�m`{~zE{~mn{Ue���R�lExqy�c�	 �bY`eo�>eoYnmnW_Yn®©f_Yn{�[��X��±9{UfZ|rYneCT�i$�by;Y`e«yJ|�a�{�¾�|�e�\h ÅWZ�S�
mn{UWZaà��{Uarp1e�mnx�e�® WZa�dU® yZp�¾_|r{~Y`e¯cwWZY�[��oRº�Lmnx�e�YÖm`W�W_dU�'yZ�`�n{U��mÖ{UaèyZp�¾_|r{~Y`{~arfCmnx�e�W;m`x�eoYêÙë × ë
�Ea�W�c�dUe�[Sf_eCm�®E�qe��oR eLÍ�Ô�Ê�Ê yZar[ fZW�y;d+fZY�y;��xr��y;dUd~W�c Â¼WZY�mnxre^yZp�¾�|�{~Y`{Ua�fïW;Â`d+± �
¾�|ry;dU{~m�®Ö�Ea�W�c�dUe�[Sf_eZR �!yZ��mne�Yn�rYnWEWZ� a d§|q��e�{~�>eox[	 ��¤§Æ�ËD¥ Ë Ô �n®S��m`eo£ � �!y_��m`eoY`��Y`W�W_� ad§|q��e�{~�>eox[
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Y`eo�>WZYnmn{Ua�f�eo²E�>eoY`{U£'e�a�m`y;d Y`e��n|�d~m`��{~a�mnx�e�bre�dU[^W;Â}a�eo|�Y`WEeoar[�WEpoYn{Ua�W_d~W_fZ®ZRÖ�wv��Þ�r|�{~d�[��êÙë ×¯×
�>eoxry�zE{UWZ|�Y�y;d�\¤zE{�ybmnx�eL{~arpoYne�£�eoa�m`yZdqpoy_p�x�{Ua�fhW;ÂN�ryZY�m��ÌW;ÂN��Y`eozE{UWZ|r�Ì{UaSÂ¼e�Yne�arp1e��oR ¡§|Sm`W;�
£«y�m`{Up�m`e���m¯fZeoareoY�y�mn{UWZaèmnWEWZd��«poyZaà�r|�{~d�[�mnxre 9�:E��|�m`��W;Âb�>eoxry�zE{UWZ|�Y�y;d�\ �¼��|�m���W_£�e
W;m`x�eoY^��W_|�Y`poeºW;Â���arW�c�d~e�[SfZeº£Ö|q��m©�>eèp1W_ar�n|�dÎm`e�[ÁmnW¤[�e1mne�Yn£�{Ua�eºmnxreèy;���rYnW_��Yn{�y�m`e�������r|Sm`����R*V^e�y;Y`fZ|�e�[�y;�>W�zZe�m`xry�m}�ne�¾�|�e�arp1e+[S{UyZfZY�y;£«�
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�#�)�#[P�c�{~dUd7��mn{Ud~d7|r��e�m`x�ehWZd�[J[SeQbrar{Îm`{~W_a�WZÂ 2 y;ar[�\NR
 Ce�a�xo{Ue�� a  ©y;xr{U[�y_[S{�y�	 ��Ô�Õ§È�Ô§ÍÁ\h  ��Y`WZ�>W_�`y;ds�  Ceoa�xo{Ue�� a  ©y;xr{U[�y_[S{�y�
NT�i_i�¬��

{��bmnWJ£�WS[Seod!\hÑ���¡§����m�®Ed~e�¨}l� ©�bzE{UyJÔ�ÕLÔ���m`xry�mÖpoWZa�mnY`WZd0e+�CÇ§Õiý��L�w��c}W_Ynd�[�f_eoaS�
eoY�y�m`{~W_a�R§��e�poy;dUd9mnxry;m��L�w�«f_eoa�e�Y`y;mne��§��YnWEWZÂ=�`�¼e_R fqRL±*{~f_|�Y`e¯T�t���Â¼Y`WZ£Üy�mnx�e�WZY`® �=eZR frRêkjch ×
±*{~f_|�Y`e�i$�Öy;ar[è��W_Y�m��hmnxreo£ {Ua_m`W^poWZar�n{U��mne�a�m�cwWZY`dU[����¼eZR frRº±*{~f_|�Y`e���TZT a T�Q&��R^V^e
xry�z_e�{�[Se�a_m`{�bqe�[ � ÿ ªró�ý ÿ ö¯ü�ó;ýÃòrû�þ�c�{~mnx�{Ua �L�w��m`xry�m�poWZa�mnY`WZd�m`x�eC��Y`WEW;Â�yZar[àc}W_Ynd�[
fZe�a�eoY�y�m`{~W_a�RÌ�!y_p�x�dUeozZe�dNÈ¯p�y;aÌ�n�neoe��ÖmnxrehYne���|�d~m`��WZÂ9m`x�ehdUeozZe�dU�ÊÉ��ËÉ�{�È*��R
�}yZp�x�d~e�zZeod
p1|rd~d����qW��n�n{~�rd~e'{~a�Â¼eoY`eoarpoe�����{�R eZRÖd~e�zZeod�È�WZard~®C��Y`WSp1e��n�ne��Lmnx�e�{UaSÂ¼eoY`eoaqp1e���y;�r��YnW�z_e�[C�E®
dUeozZe�dU�bT!Ì�Ì�Ì È!Í3È6ÎÏÉ�]êk°óë¯ë
T_R§¡ õ~ö « öoõ¡Ð « ö�¥�û�ök ��Ýõ~ö « öoõ ÿ ª�ó�ý ÿ ö'dUWEWZ�S�hWZare�e�[�fZe�yZx�e�y_[ºW;Â�mnx�eJp1|rYnY`eoa�mÀzZe�Y�m`e1²
y;ar[¯po|�dUdU�we�[�fZe��}c�x�{�p�x�[SW'a�WZm}dUW�W_�«��Y`WZ£�{U�n{Ua�f���eZR frR*mnxreo{UYwxreo|�Y`{U��mn{�p§cweo{UfZx�mw{U�
mnWEW�x�{~f_x�W_Y�mnx�e�{~YLx�eo|�Y`{���m`{Upbp1e�Y�m�y;{Ua�m�®«£'e�yZ�n|�Y`e�{���m`W�W�dUW�chR

Q�R§¡Üõ~ö « öoõ�Ñ«ü-¥nó�ów´��Ýõ~ö « öoõ ÿ ª�ó;ý ÿ öÖp�y;aºyZpopoe��`��mnx�e«�rYnWEW;Â�fZe�a�eoY�y�m`e�[�fZeoareoY�y�mne�[�|r�
mnW«m`x�{U�+zZe�Y�m`e1²Jy;ar[J£«y�®Jp1|�dUd*yZaCe�[Sf_eÀ{~Âu�¼eZR frRp��mnxry;m+e�[SfZeÀ{Ua�mnY`WS[S|rp1e�[Cy«dUW�W_�êk°óë ×
{~a�mnW'm`x�eh��Y`W�WZÂ�R
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urR§¡ õUö « ö1õ�Ò�ü(¥nó�óG´`þ �ÝõUö « ö1õ ÿ ªró�ý ÿ ö§p�y;a�y_popoe��`�wyZd~d>m`x�eh��Y`W�WZÂ=�wfZeoareoY�y�mne�[«|���mnW'mnxr{U�
�qW_{~a�m§y;ar[JpoWZ|�d�[�{U£���dUeo£�eoa�m`�¼e_R fqR ���>e�yZ£��mbrY���m§�ne�yZY`p�x�R

�qR§¡ðõ~ö « öoõÔÓXô!ó�¥�õU÷L�Ýõ~ö « öoõ ÿ ªró�ý ÿ ö�poy;aCy_pop1e��n�Ly�c}W_Ynd�[JyZ�§�nWEWZaCyZ��{~mL{���fZe�a�eoY�y�m`e�[NR
¡�d~e�zZe�d��¯p�x�WZ{�p1eh£�{UfZx�mL�>ehmnW���m`WZ��mnx�eÖ{~aSÂ¼e�Yne�arp1{Ua�f�y_�§�nW�W_aCyZ�§yZa�®���| �«po{~arfêk°ÐêÙë
c}W_Ynd�[¯{���fZe�a�eoY�y�m`e�[NR

��R§¡Üõ~ö « öoõ�ÕCô!ó+¥�õ~÷�þ �ÝõUö « ö1õ ÿ ªró�ý ÿ ö�poy;a poWZ£��ry;Y`e�[S{ � eoY`eoa�mÖcwWZY`d�[��oR«VXe¯xry�z_e«y;Yn�
fZ|�e�[ �  Ce�a�xo{Ue���
 T�i_iZ¥Zy+��mnxqy�m�y�c�{U[�eÖz�y;Y`{~eom�®�WZÂ!\hÑN�Ýv¤m�yZ�n�S�+p�y;aC�>e�£«y;�r�qe�[
{~a�mnWÀ[�{ � eoY`eoa�m}p�x�W_{Upoe�WZ�>eoY�y�mnW_Y`��R9±rWZY
eo²�y;£���dUe&
Zz�yZd~{�[�y�m`{~W_a�{U�}ybd~e�zZeod>��c}W_Ynd�[����
d~e�zZeodNp�x�W_{Upoe�mnxry;m�Â=y�zZWZ|rY`�!mnx�ehcwWZY`d�[��wc�x�{Up�x�e1²S��d�y;{Ua�mnx�ehf_Yne�y�mne���m�aE|�£Ö�>eoY�WZÂêk°Ðê ×
mnx�eé�����E��|Sm`��R«��x�{��hz�y;dU{U[�y;mn{UWZaºp�x�WZ{�p1e�W_�qe�Y`y;mnWZYhp�y;aºy;d���WJ�>e«|r��e�[^Â¼WZYhdUe�yZ��m��
p1W_��mb��dUyZa�a�{Ua�f���®^yZ[�[S{Ua�fJy�d~e�zZeodÌu���Y`WEW;Â=���¦dUeoz_eod p�x�WZ{�p1e�mnW�Â=y�zZW_|�Y+dUe�y_��mÀpoW_��m
��W_d~|Sm`{~W_ar��R

�!y_p�xÖp�x�W_{Upoe}W_�qe�Y`y;mnWZY*{��*yZa�eo²S�qe�Y�mÌ��®S��mne�£Þc�x�{�p�x'podUy_�n�n{�bqe��9��YnW_�qW���e�[À{UaSÂ¼eoY`eoaqp1e��
yZ��,��?6�6©WZY 2 ,�,&�&.�!3R���x�e�poWZY`e�WZÂ�mnx�eJ Ceoa�xo{Ue�� a  ©y;x�{�[�y_[S{Uy�	 ��\h  ��Y`WZ�>W_�`y;d!{U�êk°~j¯ë
y���|�{~mneºWZÂ�Ô�ÕLÔÜm`Yne�e���mnxqy�mJ£�yZ{~a�m�y;{Uaße�y_p�xßWZÂÀmnx�e���e p�x�W_{Upoe�W_�qe�Y`y;mnWZY���R ±9{~²S{~arf
��Y`WZ��dUeo£«� �nWZdUz�{Ua�f�{U�Ìmnx�{��ÌÔ�Õ§È�Ô§Í Â¼Y�y;£�e�c}W_Yn�b{��Ìy+�rYnWSp1e��n�*WZÂq£«y;{Ua�m`y;{Ua�{Ua�f+mnx�e§�n{~arfZdUe
p1d�yZ�`�n{�bqp�y�m`{~W_a�Ô�ÕLÔÁ��®S��mne�£��Lp1WZa�m`YnW_d~dU{~arfÖm`x�eÀp�x�WZ{�p1e�WZ�>eoY�y�m`WZY��oR|d§WZmnebm`xry�m�]§

�!yZp�x¯p�xrWZ{�p1eLW_�qe�Y`y;mnW_Y
£Ö|r��m�e1²EmnY�yZp1m!Â¼e�y;mn|�Y`e��!Â¼Y`WZ£%mnx�eb�n�ryZpoe§{Îm�{��wyZary;dU®S��{Ua�fqR
��x�e��ne�Â¼e�y�m`|�Y`e�eo²EmnY�yZp�m`WZY���y;Y`e+£«y;{Ua�m`yZ{~a�e�[�|r��{Ua�f«Ô�Õu�}Rêk°~j × §
Ô�Õ§È�Ô§ÍßpoWZ|�d�[��>eÀ�`y;{�[¯m`W�Â=y;|�d~mLy;ar[�b�²J¨}lS  �Ea�W�c�d~e�[SfZe_R

¶'¸~á�¸U¶ +�<8C�<=0*HrÖ�O�<=0*HÒÁÖ5>0�×*<�:;2YÅ�GEO�5qF�872�<=5>0
��x�{��9�ne�p1mn{UWZa'[S{U�`p1|q�n�ne���mne�p�xra�{U¾�|�e��9Â¼WZY7xqy;ar[SdU{Ua�f+�Ea�W�c�dUe�[�fZe!poWZdUd~e�p�mne�[bÂ¼Y`WZ£�[S{ � e�Yne�a_m
�nWZ|�Y�p1e��}�qyZ�ne�[�WZa�mnx�ebÂ¼W_d~dUW�c�{Ua�f'yZ����Y`W_y_p�x�]
T_R§�Ì²S��dU{Upo{Îm`d~®¯Y`eo�rYne���e�a_mwmnxreÀ[S{ � eoY`eoa�m§zE{Ueoc��>WZ{Ua_m���W;ÂÌ[S{ � e�Yne�a_m§|q��e�Y`���êk°~°¯ë
Q�R§¡§|Sm`WZ£«y�m`{Up�y;dUd~®�[�e1mne�p�mLpoWZaSØr{�p�m����qeom�c}e�eoa�mnxre��ne�zE{Ueoc��>WZ{Ua�m`���
urR+� � e�Y�mnWEWZd��wÂ¼WZY�Y`e��nWZdU|Smn{UWZa���|r���qW_Y�m�R
��e���W_d~zE{Ua�f�y�p1WZa�Ør{Up1m�{~£���dU{Ue��7yZ����dU®E{~a�f�m`x�e|b�²b�Ea�W�c�d~e�[SfZeÌ[S{��`p1|r�`��e�[by;�>W�zZe°��±�u�R ����R

��e���Yne���e�a�m`y�m`{~W_aS�Ý���>e�po{�bqp ��mnY�y�m`eofZ{Ue��Np�y;ahy;d��nWw�>e
|r�ne�[�R9�!y_��m`eoY`��Y`W�W_� a dL|r��e�{~�>eoxC� �!y_��mn�
eoY`��Y`WEWZ� a dL|r��e�{~�>eoxµ

T�i_iZ¥��Ì[S{��npo|r�`�hp1WZa�Ør{Up1mhYne���W_d~|Sm`{~W_a��>e1m�cweoe�a^��m`y�m`e'mnY�y;ar�n{Îm`{~W_aêk°~° ×
p�xryZY�m��ÀÂ¼Y`WZ£�[�{ � eoY`eoa�m«y;|Sm`x�WZY��'|r��{Ua�f^mnx�e|¤§Æ�ËD¥ Ë Ô �n®S��m`eo£JRà±rWZY�e�y_p�xï{~aqp1WZaq��{����
mne�arp1®J[Seomne�p1mn{UWZaJY`|�d~e$
SmnxreoY`eÖy;Y`ehyZ�`��WSp1{�y�m`e�[�Yne��ry;{UY§yZp1mn{UWZar��R0dLW;m`ebmnxry;mLe�y_p�x�Y`eo�qy;{UY
yZp1mn{UWZaJ{���W � eoY`e�[�mnW«m`x�eh|r�neoY���c�x�W�mnxreoaCa�e�fZW;m`{Uy;mneb{~Â*m`x�eo®�c�{���x�mnW¯yZ����dU®¯m`xry�m°b�²NR
¤§Æ�ËD¥ Ë ÔÁ�n|����>WZYnm`��y'Y�y;a�f_ebW;Â7m`WEWZd��wmnW¯yZ�`�n{U��m}m`xry�m§areofZWZmn{�y�m`{~W_a��n|rp�xJyZ��]§

��x�ehy;��{Ud~{~m�®¯m`W�z�{Ueoc [S{ � e�Yne�a_m§�>W_�`�n{~��dUeh\hv�����{�[Se1���E®����n{U[�e&�êk° Ï ë §
¡gô!ó+¥nñ ¥nö ÿ ó�¥n÷�mnxqy�m�Yne�p1WZY�[��Àmnx�eJx�{���m`WZY`®ºW;Â§m`x�eCp�xry;a�f_e��ÀmnW^mnx�eC\hv�R*��xr{U�
c}W_Yn�CY`e�poWZY�[^p�y;aX�qe«��Y`W�c§�ne�[^d~WEWZ�E{Ua�f�Â¼WZYÀ�nWZ£�e«�ry_��mÀ[Se�p1{���{UWZaXmnxqy�mÀdUe�yZ[�mnW
mnx�eJp1|�Y`Y`eoa�m�p1W_aSØr{�p�m�RTdLW;m`e�m`xry�m«�!y_��m`eoY`��YnWEW_� a d§|q��e�{~�>eoxà£'{UfZx�m«poyZd~d}mnx�e
Ô§ËÌ��Íutè[S{��`p1|r�`��{UWZa�Yne���d�y�®«mne�p�x�a�{�¾_|re��G±�Q�R �qR �*�}y'cwWZY`�«Yne�p1W_Y`[NR§
ÙLe�£'W_ar� Â¼W_Y
y;|Sm`WZ£«y�m`{~a�fhpoeoYnm`y;{Ua'm`y_���S���;eZR frR y;|Sm`W;�Ýp1W_��®Ö�ry;Ynm`� WZÂ>W_a�e�y;|Sm`x�WZY�	 �êk° Ï¯×
\hv {~a�m`W�yZa�W;m`x�eoY§yZ|SmnxrWZY�	 ��\hv�R�d§WZmnebm`xry�m§cweh£�{~f_x_mLp�y;dUd3mnx�e���eÀ[�eo£�WZar��\h¡
�npoYn{U�Sm`���G±`urR �qR Ò���R

��m�£«y�®¯a�W;m§yZd~c�y�®S�}�>eh�>W_�`��{U��dUe+m`W'Â¼|�d~dU®�Y`e��nWZdUzZeby�p1W_aSØr{�p�m�c�x�eoaJ{~m�{U�§[�e1mne�p�m`e�[NR�Ýa mnxr{U�¯p�yZ�ne&
wmnxre©\h s�rYnW_��d~e�£��>e�poWZ£�e��«W_a�eCW;ÂÀpoWZa�mn{UaE|�{~arfX{Ua mnxre©��Y`e��neoarpoe�WZÂ
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{Uarp1W_ar��{���mneoaqp1{Ue���RCd§|r�neo{U�qe�x � dL|r��e�{~�>eoxµ
}T�iZi�¬��ÌYne�z�{Ueoc§�hyJY�y;arfZe'W;Â�[SWZ£«y;{UaS�Ý���>e�po{�b>pêk° × ë
��mnY�y�mne�fZ{Ue���Â¼W_Y¯m`x�{U����Y`WZ��dUeo£JR �Ýaqp1WZaq��{���m`eoarpo{~e���p�y;a �>eèýÎøZò>ó�¥`ö`÷+
L��|�m�mnxr{U��{U��WZard~®
y;�r��YnW_��Y`{Uy;mnehÂ¼W_Y�£�{Ua�WZYbe�YnY`WZY��oR���Â}{~mb{U���Ea�W�c�a©m`xry�mbY`e��nWZdU|Smn{UWZa©c�{UdUdÌ�qe'�qW��n�n{U��d~e'{Ua
mnxre§a�e�yZY Â¼|Smn|rYne`�=eZR frR*c�x�eoa«�nWZ£�e§[�y;mn|�£ WZY
Y`e��nWZ|�Y�p1ew�>e�p1W_£�e��
y�z�y;{Ud�y;��dUe��Q
�mnx�e�a�mnx�e
Y`e��nWZdU|Smn{UWZa�p�y;a¯�>e«÷Zöoõ ú ®Zö�÷�R}±�WZYwe1²�yZ£'�rd~e$
�e+Í�Ô�Ê�Ê}	 �!poWZaSØq{Up1mwxryZar[SdU{~arfÖ£�e�p�xryZa�{���£
[S{UzE{U[Se���{Ua_m`W'mnx�Y`eoe�m�®E�qe���W;Â�÷Zöoõ ú ®hc�xr{Up�x�fZe�a�eoY�y�m`e���y;a�arW;m`y;mn{UWZa�Â¼WZY�]êk° ×¯×
T_RX���}d�y;Y`{�bqp�y�m`{~W_aïYne�¾�|�{~Y`e�[���]�|r��e�[ïÂ¼W_Y¯��{U£���dUeJpoWZaSØq{Up1m`�«y;aq[è£«y�® �>eCYne���W_d~z_e�[
c�{Îm`xJy��n{~arfZdUe�e�£«y;{UdN£'e��n�`y;f_eZR

Q�RX�nÙ+{U�`p1|r�`�n{~W_aßY`e�¾�|�{UYne�[���] |r�ne�[ßÂ¼WZY©£�{�[�[SdUe1�Ý��{zxoe�[ÁpoWZaSØq{Up1m`�Cc�x�{�p�x Yne�¾_|r{~Y`e y
£'e�e1m`{~a�fqR

urRX�n¡§aqy;dU®E�n{��!Y`e�¾�|�{UYne�[���]*|r�ne�[�Â¼WZY�d�y;Y`fZe1�Ý�`poy;dUeLpoWZaSØr{�p�m���c�x�{�p�x�Y`e�¾�|�{UYne�e1²Emne�ar�n{~z_eêk°~î¯ë
mn{U£'ebÂ¼W_Y�Yne�p1W_ar��{�[Se�Y`y;mn{UWZa�R

d§WZmne�mnxqy�m«mnxre��neJpoWZaSØq{Up1m�xqy;ar[SdU{Ua�fº£'e�p�xry;ar{U�n£«�«p1WZa�m�y;{Ua�yXdU{~£�{~mne�[�£�WS[Seod�WZÂ
�nWEpo{UyZdN{~a�m`eoY�yZp�m`{~W_a��Ea�W�c�dUe�[Sf_eX��±�Q�R �qR �*��R
¡ð�n�qe�p1{�y;d!p�yZ�ne«W;ÂÀ÷Zöoõ ú ®«{�� ú�ù öoõ ý=ó�¥ ú û�öÖ{Ua c�x�{Up�xXm`x�e«{~aqp1WZaq��{���m`eoarpo®^p�y;a�a�WZmÀ�qe

Y`eo£�W�zZe�[

���|Sm
��m`eo�r� p�y;aÖ�>e}m`y;�_eoaÖmnW�{~£���Y`W�zZeÌm`x�e���{~mn|qy�mn{UWZa7R9¡§£�e�d~{UWZY�y�m`{~W_aÖY`e�¾�|�{UYne��êk°~î ×
mne�p�x�a�{�¾�|�e���Â¼W_YhYne�yZ�nWZa�{Ua�f�W�zZeoYh\hv���c�{Îm`xº{~arpoWZar�n{���m`eoarpo{~e��oR��}d�yZ�`��{�poyZd �n{Ua�fZdUe1��c}W_Ynd�[
[Se�[S|rp�m`{~z_eÀdUWZfZ{�po�Ly;Y`eha�W;m+yZ����Y`WZ��Y`{�y�mne_Rr�Ýa©podUy_�n�n{Up�y;d�dUWZf_{Up�y;dm
�{~ÂÌy�p1WZa�m`Y`y_[S{Up1mn{UWZaCpoyZa
�>eb[�e1mne�p�m`e�[

Sm`x�eh\hv {��w�`y;{�[�mnW��qehyZ��d~e�m`W���Y`W�zZeby;aE®�mnxr{~a�f�y�m§yZd~dm�E{�R eZR m`x�eÀ\hv xryZ�
�>e�p1W_£�e}|r�neodUe��`��RÎd§W_aS�Ýp1d�yZ�`��{�poyZd_£�|�dÎm`{~�rd~eo�¦cwWZY`dU[Öd~W_fZ{�po�*��|qp�x��L�w�`�G±�Q�R u���xryZar[SdUe�[Ömnx�e
{Uarp1W_ar��{���mneoaqp1{Ue��bm`xry�mÖpoWZ|�d�[X�qe¯f_eoa�e�Y`y;mne�[©Â¼Y`WZ£gmnx�e�WZY`{~e��bd~{U�Ze¯±*{UfZ|�Y`e¯iJ�E®^�nWZYnmn{Ua�fêk° � ë
mnxreo£Þ{Ua�mnW+poWZ£��ry;mn{U��d~ewcwWZY`dU[��»�=±*{UfZ|�Y`e��}TZTwy;ar[�T�Q$��R7VXewxry�zZewy;Y`fZ|�e�[bmnxry;m y_popoe��`�NmnW
mnxre�poWZar�n{U��mne�a�m}cwWZY`dU[��
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 ��)
� 5=H�?];#4�4<;�A/HT+
! ±L��C«"%465�9:�<;=.[CM;�R�&B46Hd3l&B$:?];=$'C��<.%!IADVO579KÍw�
?Dæ�"%&B$'��&SHq�<Hg5NH:JL.%;=.LJLCü?];#$®!=&T.%&B$�5�9:Í��.%!mC«"%4�9:�<3%4�&\A¬;#$:46R%HM�<.P5=klR%"O°�9'��;#. Å &=a !Oa	!=&T.%&B$�5�9'��.%![9'V%&jA�;=$'4<R%H�?]$';=C²9:V%&&T°2;#.%;=CM�6°BH¬9:VO&B;=$'Je�<.É^¡�<!="O$:&dt%a Æ a
! ä .%&�°B;=CMCM;=.%4<JE"OH:&TR�5=$:!#"%CM&B.�9'579:�<;=.E$'&B3%$'&TH:&B.�9�5�9:�<;=.jn ûj5#°��G&S57.­ë2î¬í7ì��<rZsTt#t��7v
 ��)�� °2;=.O.%&T°29'HºR���çl&T$:&T.#9�;#3�9:�<;=.OH¡9';q5#H:H:&TH'H:C�&T.�9º°B$:��9:&T$:�65/UL�65�æ�"O5=4���9'579:�<U=&hH�9�5�9'&BCM&B.�9'H;7? þ�* ý#ý � ê�îÈþº57.OR ��+�, ë�-2î�þ/.£î � a µ ;d3%$';�°2&SH:H 9'V%�<H½Ê��<.OR�;7?Z57$'!="OC�&T.�9'5�9'��;#.Gr7A�&h.%&B&SR9:;­k%"%�<4<RWA�;=$'4<ROHE°2;=.�9�57�<.%��.O!­°B;=.OH:�6H�9'&B.�9E!="%&SH:H:&THM57kl;="%9E9:V%&É�<CM3%4��6°B579:�<;=.OHM;=?R��
ç§&B$'&B.�9D;=3%9:�<;=.OHTa
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! ûj5�9�°�V%��.O!«.%&TA05=$:!#"%CM&B.�9'H¬9';�;#4<RI5=$:!#"%CM&B.�9'H��6HD°B5=H:&2ÍwkO5#HK&SRe$'&T5=H:;=.O��.%!«ADV%�6°�V
{Ð��
� �G&T5=Ê=&M57$'!="%&SH��<H®5=.[5=klR%"O°�9'��U#&M9'5=H:Ê§è¡&#a !8aeHK&T4�&S°�9d9'V%&EA¬;#$:46R%Hq°2;#.�9'57�<.%�<.%!N9:V%&C�;�H�9D.L"%C«k8&T$D;7? 9:V%�<.%!#HhA�&dVO5�U#&�"OH:&TRIH:"O°B°B&TH'H�?]"O4�4<Jekl&2?];=$'&En ��&T5=Ê=&=rZsSt=t#(�vwa
ä 9:VO&B$�3O$:&SHK&T$:U#&¬9';L;=46H�R�&SH:°B$:�<k8&SRMk8&T4�;�AQ5=$:&(3 µ ûmr=$'�<3%3%4<&2Í£R�;�AD.M9:&S°�V%.%�6æ#"O&THTr�5=.ORR%579'5MH:°�VO&BCE5�&BU=;#4�"%9:�<;=. Å Yq±�3 Æ aOY�±43P�<H/5MH:;7?ð9�Ah57$'&�&T.%!=�<.%&T&B$'��.%!M3%$'&TH:&B$'U=&qHK9:$�5�9:&T!=J#aµ V%&NY�±�3c3%$';=k%4<&BC �<H®9:VO579M57?ð9:&T$«H:;=CM&�°�VO5=.%!=&E9';É9:VO&�4<;=!=�6°B5=4�CM;�R�&B4�;7?h9'V%&�3%$';7Í
{Ð���� !=$�57CIr§HK;#CM&g3O5=$K9�H/;7?�9'V%&�3%$:;#!=$�57C °2;=CM3%4<JN9:;�9:V%&«?];=$'CM&B$@U#&B$�HK�<;=.É;=?�9:V%&MH'°�V%&BCE5%aµ V%&ÉYq±�3 3%$';=k%4<&BC �6HE3O5=$K9'�<°B"%4<5=$:4<Jm5=°B"�9:&I�<.W;#k�¯�&T°29KÍw;=$'��&T.�9:&TR R%5�9�57kO5#HK&SHg"8HK&SR kLJCE57.LJE573%3O4��6°B579:�<;=.OH���.eADVO�<°�Ve$'&B;#$:!�57.%�6H'5�9:�<;=.��6H¬H:4�;�A Å R�"%&�9:;®9'V%&�°B;=CM3%4<&21���9�J�;=?Z9:V%&H'°�V%&BCE5=H@57.ORN9'V%&gR��6H:°g5=°B°B&TH'H�9:�<CM&TH Æ 57.8RI&21�38&T.OH:��U#& Å R�"%&®9:;E9'V%&g°2;�H�9�;7?½°�VO57.O!=�<.%!574<4§9:VO&q5=3%3%4<�<°T5�9'��;#.OH Æ a65 V%��4<&d��9h�6Hh.%;=9D°B"%$'$:&T.#9'4�Je5#°�ÊL.%;�AD4�&SR�!=&SRE�<.Ç4<�
9'&B$�5�9'"%$:&#r�Y�±�3
{Ð6
{� AD�<4�4Gkl&T°B;=CM&d5M3%$';=k%4<&BCÑ�<.Ç9:V%&q?]"�9'"%$'&q?];=$/;#k�¯�&T°29KÍw;=$'��&T.#9'&TRÇpdË�HTa, °2;#C�CM;#.IYq±�3 9:&S°�V%.%�6æ�"%&d�<H�9';O+s#a�ª¬$:&S5�9:&�?];=$'C 5M°�VO5=��.I°2;#.%.%&S°�9:�<.%!MU=&T$'H:�<;=.OH�;7?¡9:V%&®H'°�V%&TCM5«?];#$D&T5=°�VI°2465=H'HTè
*%a�ª¬$:&S5�9:&�°2;L&B$�°2�<;=.e?]"%.O°�9'��;#.OH�9:V85�9DCE573��<.OHK9'5=.O°2&SH¬;=?¡°2465=H'H¬U=&B$�H:��;#.87º9:;�k8&S°2;#C�&57.-�<.OHK9'5=.O°2&Ç;7?�°B4<5#H:H«U=&T$'H:�<;=.:9 Å ADV%&B$'&;9[�6HMHK;#CM&BADV%&T$:&Ç4<579:&B$M�<. 9'V%&É°�VO57�<.
{Ð6
 � 9:VO5=.<7 Æ a

ä R�kl&B$'!«$'&BUL�<&BA/H�5g$�57.O!=&@;=? °B;=CMCM&B$�°2�6574§57.OR�$:&SHK&S57$�°�V ädä Y�Ëhû\±eADV%�6°�VÇ;=çl&T$¬3O5=$KÍ9:�6574hH:;=4<"�9:�<;=.OH®9:;É9'V%&IY�±�3 3%$:;#k%4<&BC n ä R%k8&T$:!8r�sSt=t�Ò�r�°�V%3%9�*�vwa=	@&Ç°2;#CMC�&T.�9'Hd9'VO5�9CM;#HK9½;7?§9:VO&TH:&/Y�±�3-HK;#4�"�9'��;#.OH½5#H:H:"%CM&�9:VO579¬°�VO57.O!=&TH�5=$:&D4<;�°B5=4��6HK&SR«9:;dAD��9:V%�<.e5d°2465=H'HBaµ V%&dCM;=$'&d!=&T.%&B$�574GYq±�3P3%$';=kO4�&TC ;7?�°�VO5=.%!=&SH�9:VO579/9:$�57.OH'°2&T.ORN°2465=H'HDk8;#"%.OR%5=$:�<&THh$'&2Í
{Ð�>
� CE57�<.OH�57.-;#38&T.-$'&TH:&T5=$'°�V­�6H:H:"%&=amÌ@;79:&Ç9:V85�9 ¾�?'@ Å£Î (%a uOa{* Æ °B;="%46Rmkl&ÇUL�<&BA�&TR 5=H�5$'&THK9:$'�<°29:&TR\U=&T$'H:��;#.\°2;L&T$'°B��;#.\pdû 9'&T°�V%.%�6æ�"%&=aA5 V%&B.[$'"%4�&SHq57$'&�°B;=CM3%�<4�&SRZr§9:V%&TJ\°B5=.H:&B4<&T°�9�9:VO&B�<$�$'&B4<&BU�5=.#9�?]"%.O°29:�<;=.OH¬?]$';=CÑ5�°�VO57�<.e;=?¡R���çl&T$:&T.#9DU#&B$�HK�<;=.OH�;7?¡5=4�4l?]"%.8°�9:�<;=.8HBaª¬;L&B$�°2�<;=.�R%;�AD.N5�°�VO57�<.N;7? °B4<5#H:H�U#&B$�HK�<;=.e�6HD5 ý ê � -�ë'ïB*�ê:í�ì ý ê:ë2þBë2ê�ÿ�ëDHK9:$�5�9:&T!=Je5=.OR°B5=.Mk8&@°B;=CM3O5=$:&SRg9';q9:V%&�pd, H:°B$:�<3�9'H½;7? ���h� Å�Î (%a uOa ` Æ a�	@;�A¬&TU=&B$Sr ���h� pd,>H:°B$:�<3�9'H
{Ð�>�� ;=.O4�JNCE57.O5=!=&d;=.O&gH:°�VO&BCE5e5�9�5M9:�<CM&=a(5 V%&T.É9:VO&BJI°2;=.LU#&B$:9@5ECM&29:VO;LRÉ9:;�5E$'&BUL�6HK&SRCM&29'V%;�RZr�9:V%&TJ«?];#$:!#&29½9'V%&@;#4<ReC�&B9:V%;�RZa�Ì@&BU=&T$K9'V%&B4<&TH'HTr ���h� 5=R%R�$'&TH'H:&TH�9'V%&@C«"%4�9:�<3%4�&°2465=H'Hd°�VO5=.%!=&�3%$';=k%4<&BCü9'VO5�9®�6Hq!=&T.%&B$�574<4<JÉC��6H'HK&SR)kLJ\Yq±�3@aDC@H:��.O!Ç9'V%&eR�&T38&T.OR�&B.8°2JÊL.%;�AD4<&TR�!#&/!#5=��.%&SR�?]$:;#C �º¹@»��½¼�� F H¬3O57$:9:�65748&BU�574<"O5�9'��;#.e;7?Z��9'HhpdËhHBr ���h� °T57.�°B;=.�Í9:$';=4§9'V%&®°�VO5=.%!=&�;7?º.L"%CM&B$';="OHD°B4<5#H:H:&THTa
{Ð�E
� µ ;ek8&g9:$'"%4<JÇA�;=$:9:VLJ�;=?�9:V%& ý ê:ë2þBë2ê�ÿ�ë@4<5=k8&T4�r§5epdû HK9:$�5�9:&T!=JNCg"OHK9�R�&TCM;=.OHK9:$�5�9'&9:V85�9dADVO5�9qA�;=$'Ê=&TRIkl&2?];#$:&MH:;=CM&�°�V857.%!#&gAD�<4�4�A�;=$'ÊN57?ð9:&T$�9'VO5�9®°�VO5=.%!=&#a1FD&T5#HK;#.%�<.%!57kl;="%9/3%$:;�°B&TR�"%$�574ZÊL.%;�AD4<&TR%!=&q�<H/VO57$�R�&B$�9'VO57.É$'&T5#HK;#.%��.O!�5=k8;#"�9@R�&T°B4<5=$'579:�<U=&�ÊL.%;�AD4
Í&TR%!=&=a ª¬;=.OH:&Tæ�"%&T.#9'4�J#r@��9N�6HI&T5#HK�<&B$Ç9:;W3%$';�U=&\9:V%&[3%$'&TH:&B$'U=&\3O$:;#38&T$K9�JP�<.05	ì �G�B� -�í�ì
ý ê'ë�þBëBê�ÿ�ë®þ�î�ê:í7îwë � �@H:"O°�VÇ5#H ¾�?�¾ 9:V857.�AD��9:VN3%$';�°2&TR%"%$'5=483O$:&SHK&T$:U#&�HK9:$�5�9:&T!=�<&TH�HK"8°�VÇ5=H
{Ð�E�� pd, H:°B$:�<3�9'H�;=$dYq±�3	U=&B$�H:��;#.j°2;L&B$�°2�<;=.Ga µ V%&�$'��3%3O4�&BÍwR�;�AD.%Í�$'"%4<&d9:$'&B&�$:&T3%$'&TH:&B.�9'579:�<;=.°2;#.�9'57�<.OH�9�A�;�H:"%k�9'4�&B9:�<&THh9'VO5�9/CE5=Ê=&q�
9@5=.Ç&B1%°2&B4<4<&B.�9/3%$'&TH:&B$'U=&/9';L;=4�+

! ^¡��1���.O!\57.LJ\3l;=�<.�9«�<.m9:VO& ¾�?@¾ 9'$:&T&e;=.%4<J­°�VO57.%!#&THq9'V%&�4<;=!#�<°E579®9:V85�9«3l;=�<.�9Taµ V%&q$:&SH�9D;7? 9:VO&q9:$'&B&q�<H/��CMCg"O.%&q9:;E57.LJ�H:�6R�&2Íw&2ç§&T°29'Hh;7? 9:V85�9Dã%1Za
! Y@"%&«9:;N9'V%&«CE5=.%.%&B$q�<.)ADVO�<°�V\9:V%&ER���çl&T$:&T.O°2&�4<�<HK9d�<Hq°2;#CM3%"�9:&SR Å�Î (%a uOa<s Æ r§9:V%&
{Ð�H�� "OHK&T$¬�6HD°2;#.OHK9:$�57�<.%&TRM9';M;=.%4<Je5=R%R%��.%!��<.\ê:ëBì�ëBÿ�í � î§ã%1�4<;=!#�<°=a µ V85�9D�<HTrL4�;#!=�6°/9'VO5�9$:&BåO&T°29'Hº9'V%&�R���ç§&B$'&B.O°B&/k8&B9�A¬&T&B.M9'V%&@°B5#HK&SH½H:&B&B.E3O$:&TU��<;="8HK4<J«5=.OR�9:V%&�°B5#HK&Dkl&B&T.&21%57CM�<.%&TRN°2"%$'$'&B.�9:4<J=a
Ì/;=9:&�9:V85�9 ¾�?'@ �6H�5�3%$:;�°B&TR�"%$�574L3%$'&TH:&B$'U=&�H�9'$'579:&T!=Jdk%"%�<4�9½;=.«9:V%&h4<;=!=�6°B5=4L3%$:&SHK&T$:U#&HK9:$�5�9:&T!=JE;=? ¾�?�¾ a
{Ð�H
�
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Monitoring

instrumentation

Control

limits

improves performance in
long term via tuning

&

Algorithms

Assurance

++

++

++
++

monitoring

avoids

undesirable

states

pre-conditions

Temporary
++

++

++
needs additional
processing
in short term

and control

Performance

Timeliness

Affordability

More effort to specify,
develop, verify

-- --

^ ��!#"%$:&q(7u8+ µ V%&®Ì@^6F/HD;=?º^ �<!="%$'&Ms��«&21�3%$'&TH'HK&SRÇ5#HD5MR�&B3l&B.OR%&B.O°BJ�!=$�573OVGa
I JLKNM"O(PQM"M"K�RAS
Ï£.[9:V%�6H®5=$K9'�<°B4�&EA�&MVO5�U=&E57.8574<JLH:&TR\9:VO&e,/Ïq57.OR­H:;7?ð9�Ah57$'&�&T.%!=�<.%&T&B$'��.%!N4<�
9'&B$�5�9:"O$:&�9:;$'&BU=&T$'H:&½&T.%!=�<.%&B&T$ (�ÒD3l;=�<.�9'H ;7?85ÇfKÊL.%;�AD4<&TR%!=&½CE57.857!=&TCM&B.�9 HK9:$�5�9'&B!=Jq;#3�9:�<;=.OHºH:3O5=°B&TiOa
5[&D;7ç§&B$º9:VO�<H¬HK3O5#°2&D5=H�5�3%$'&T°B�<H:&DR�&2ã8.%�
9'��;#.E;7?§pdûma7Ï£.�9:V%�6H½H:&T°29:�<;=.MA¬&DR��6H'°2"OH'HºADVO5�9!=&T.%&B$�574§4<&TH'HK;#.OHhA�&q°T57.Ç9'5=Ê=&�?]$:;#CÑ;="O$D&21�3%4<;=$�5�9:�<;=.Ç;7? 9:VO579@HK385=°2&#+T{Ð�U�V

! ,ükO5=H:�6°É$:&Sæ�"%��$'&BCM&T.#9�?];=$�CE5=.�JPpdû 9:;L;#4<H��<Hjþ2ë�í7êW-G� þ ý í�-�ë[ê:ë�XDë�-Bî ���B� è���a &=a57.O5=4�J�H:��.%!«9:VO&d.%&29�A�;=$'ÊE;7?º°2;=.O.%&T°29:�<;=.OHhkl&29�A�&B&T.IpdË>°2;=.8°2&B3%9'H Å£Î uOa<s Æ a
! ª¬"%$:$'&B.�9Dpdû $'&TH:&T5=$'°�V�R%;�&SH�.%;79/°2;�U#&B$h574<4§9:V%&d(�Ò®3l;=�<.�9'H�;7?¡9:V%&qCE57.O5=!=&TC�&T.�9H�9'$'579:&B!#Jg;#3�9:�<;=.OH�H:3O5=°B&=a"5)&�V%&B.8°2&@;=çl&T$�5=.e&21L9'&B.OH:��;#.M9:;�°2"%$'$:&T.�9�pdËD±M3%$�5=°2Í9:�6°2&=+½°B;=CMCM�<H'H:��;#.%��.O!�5Mpdûo9:;L;=4 Å�Î u8a * Æ aT{Ð�U�U

Y ô[Z \�øD] ÷_^a`b\$cd]e^§øgfWøih�øD^kj4lnm
o1prqts øDo@øG÷4]eu;vAmwmxuAy�m½÷{z}|
Ì/"OC�&T$:;#"OHNpdû HK9:$�5�9:&T!=�<&THÇ"OH:&)5WHK�<CM��4657$IR%5�9�5-HK9:$'"O°�9'"%$'&=è®��a &#a 9:V%&­R�&T38&T.OR�&B.8°2J.%&B9�A¬;#$:ÊNk8&B9�A¬&T&B.jA�;=$�R%H@��.\5ÇpdË�a µ V%�6H�H:&T°29:�<;=.\5=$:!#"%&TH/9:VO579�5e9:V%&TC�&«��.)CE57.LJÇ;=?9:VO&g57kl;�U=&�9:&S°�V%.%�6æ�"%&TH@�<HqþBë�í�êG-G�jþ ý í�-�ëgê'ë�XDë�-2î ����� èO��a &#a�5MCM&B9'5�Íw4<&BU=&T4�57.8574<JLH:�6Hh;7?º9:V%&3O579:VLA�5�J�H 9'VO5�9¬5=.E��.%?]&B$'&B.O°B&/&B.%!#��.O&DVO5=H�;#$�°2;#"%46R�9'57Ê#&h9:V%$';="O!=VEHK;#CM&@HK&S57$�°�V�H:3O5#°2&=aT{Ð�Ð�V ^%;#$D&21%57CM3%4<&=+

! µ V%&�°B;="%3%4<�<.%!«CE5=3e;7?G9'V%& ÂKÃ�~�Á%¼
�@���I¿@Á 5=3%3%$';#5#°�V��6Hh°24<&T5=$:4<JE5gR�&T38&T.OR�&B.8°2J.%&29�A�;=$'ÊEk8&B9�A¬&T&B.IpdË A�;=$�R%H Å ^ �<!="%$'&®*B� Æ a
! ûj57.LJEH�9'$:"8°�9:"O$:&SH¬"8HK&SRE?];=$Dpdû °B5=.�kl&�&B1L3O$:&SH:H:&TR�k�Je5�R�&T38&T.OR�&B.8°2Je.%&B9�A¬;#$:Êk8&B9�A¬&T&B.ÇpdËWA�;=$�R%HTa ^O;=$h&21%57CM3%4<&=r�9'V%&�.O;=.�Í�?]"%.O°29:�<;=.O5=4l$'&Tæ�"%�<$'&BCM&B.�9'H¬;7? ^¡�<!7ÍT{Ð�Ð�U "%$:&ms��m°B5=.Wkl&j&B1L3O$:&SH:H:&TR ��.Q^ �<!="%$'&j(7umAD��9:VO;="�9Ç5=.LJ-4<;#H'HM;7?d��.%?];=$'CM579:�<;=.Ga

! µ V%&½°24<"OHK9:&B$'�<.%!/57.O5=4�J�H:�<Hl9'VO5�9�°B;=CM3%"�9'&TR�9'V%&/ê:ëBì�í�î£ë�ï ý í7ê:í��Eë2î£ëBê�þl;=? �h�ºÂ£¾/�ºÂKÁLÂ�¿@Á�Å�Î (Oa u8a t Æ°B57.�kl&DCM5=3%3l&TR���.�9';®5�!#$'5=3%V�Í�9:V%&T;=$'&29'�<°¬3%$';L°B&TH'HK�<.%!�;7?Z5dR�&B3l&B.8R�&B.O°BJg.%&B9�A¬;#$:Ê
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9'V%��.É5MpdË�aT{Ð�ñ�V
! µ V%&�æ�"%&T$:�<&TH«fKVO;�A/i%r fKADVLJ�i%r fKADVLJE.%;79�ig5=.OR f:ADVO5�9h�
?'i�°T57.ekl&qCE573%3l&TRÇ��.�9';9:$�5�U=&B$�H'5746HO;=?#9'V%&�R�&T38&T.OR�&B.8°2J�4��<.%Ê�HZ�<.q9:V%&½.O&B�<!=VLk8;#$:VO;�;�R�;7?�HK;#CM&�A¬;#$'R Å£Î (%a (%a{* Æ a
! ^O57"O4
9:Í�4<;�°B574<�6H:579:�<;=.É�6H�5�3%$:;�°B&TH'H/;7?¬A�5=4�ÊL�<.%!ekO5#°�Ê�Ah57$�R%Hh?]$';=C 9'V%&g?È5="%4�9q5=4�;#.%!9:V%&®R�&T38&T.OR�&T.O°2JÇ.%&29�A�;=$'Ê Å£Î (%a (%a<s Æ a
! Ï£.%3%"�9�H�?];#$�9'&THK9/HK"%��9:&SH¬°T57.Çk8&�!=&T.%&B$�5�9'&TRe5=.OR�5#H:H:&TH'HK&SRMkLJe57.Ç5=.O574<J�HK�6H½;=?G9:VO�<HT{Ð�ñ�U R�&B3l&B.OR%&B.O°BJ�.%&B9�A¬;#$:Ê Å�Î *�a (%a u Æ a
! µ &S°�V%.%�6æ#"O&TH@?]$:;#C 9:V%&MU=&T$:��ã8°T5�9:�<;=.)°2;=CMC«"%.%��9�Jj°B57.[R�&29'&T°29q5=.%;=CE574<�<&TH���.)9:V%&pdË UL�<5M57.I57.8574<JLH:�6H¬;=?¡9'V%�6HD.%&29�A�;=$'Ê Å ^ �<!="%$'&Ms�¶ Æ a
! µ V%&�°2;#CM3%"�9'579:�<;=.O5=4�°2;#$:&E;=?DCM5=.LJ[R�&SR�"O°29:�<U=&e4<&T5=$:.%&T$'H Å�Î (Oa u8a � Æ �<H«5I3O57$:9:�6574&BU�574<"O5�9';=$�9:V85�9E!=&T.%&B$�5�9'&THTr½9:VO&B.P&TR���9'HTr¬9:V%&ÉH:&T57$�°�V H:3O5#°2&I$:&T4�&TU�57.�9M9:;mHK;#CM&T{Ð� �V 3%$:;#k%4<&BC n U�57.Q	@57$'CM&B4<&B.I´ Ë�"%.8R�J=rZsSt=`=`7v�a
! µ V%&�°2;#$:&�;7?/CM;�R�&B4�Í�k85=H:&TR-ª�ËwF �6H«5É$'&2å8&T°�9'��U#&e3%$';�°2&TH'H®;#.m38;#$K9'��;#.OH®;=?D9:V%&HK&S57$�°�VNH:3O5=°B&®ADV%�6°�VÉVO5�U=&dkl&B&T.j"OH:&2?]"%4¡��.j9:V%&«3O5=HK9/?];=$@!=&B.O&B$�5�9:�<.%!E"OH:&2?]"O4¡&B1�Í3%4<5=.O5�9'��;#.OH Å£Î (%a uOa�¶ Æ a
! ±LA�5=$K9';="�9d´ ³��<4�F Hd°B4<5=��C²n ±LAh57$:9:;#"�9q´ ³���4<4�r�sTt#t��7v ;=?�9:VO&E!=&B.O&B$�574<�
9�JÉ;=? �º¹�~T{Ð� �U »��½¼¬� ;�U#&B$�;79:VO&B$qp��ZÍ£Ë>9';L;=46H�H:"O°�V\5#H »º¾DÃ����½Ä��"~wÂKÂ n ûj"OHK&T.)´ µ "Gr�sTt#t=(7v57.OR Á�¿���� n ûj5=$'°B"OH/´ ûj°BY�&B$'CM;79:9Tr�sSt=`#t�vZ$:&SH�9�HD;=.N9'V%&g57kO��4<�
9�JÇ;7? �º¹@»��½¼��9:;M57"�9';=CE5�9'�<°T574<4�JeR�&T$:�<U=&@9:V%&dR�&T38&T.OR�&T.O°2�<&THhkl&29�A�&B&T.NR�;#CE57�<.�ÊL.%;�AD4<&TR�!#&�5=.OR
� ±�ûjHTa

! ±L&Tæ�"%&T.O°2&qR��657!=$�57CEH Å ^ �<!="%$'&g¶ Æ 57$'&�3%�6°�9'"%$'&TH�;7? 38;#$K9'��;#.OH�;7?�9'V%&dHK&S57$�°�V�H:3O5=°B&T{Ð�)�V &21�&B$�°2�6HK&SRekLJ�5M3O5=$K9'�<°B"%4657$h&21%57CM3%4<&=a
±L;#C�&B9:�<CM&THTr�;=.O4�Jj3857$:9'Hq;7?¬9:V%&E3l;=$:9:�<;=.8Hq;7?�9:V%�6Hd.%&B9�A¬;#$:ÊÉCE5�Jjkl&e5�U�57�<4<5=k%4�&«9:;9:VO&Ipdû H�9'$'579:&T!=J§è¬��a &=a ;#.%4�J­9'V%;#H:&N38;#$K9'��;#.OH�&21�&B$�°2�6HK&SRmkLJ­9:V%&É°B"%$:$'&B.�9M&21%57CM3%4<&=aÌ/&TU=&T$K9'V%&B4<&TH'HBrL9'V%�6HD3O57$:9:�6574§.%&B9�A¬;#$:ÊECE5�Jekl&®H:"��e°2�<&B.�9D?];=$S+
! ^¡�<.OR��<.%!M&B$'$';=$�H¬�<.N9:V%&®pdË�è�&#a !8a¡9'V%& �º¹@»��½¼�� &T$:$';=$DR�&B9:&S°�9:;#$ Å£Î *�a uOa{* Æ aT{Ð�)�U
! ^¡�<.OR��<.%!E5=H'H:"%CM3�9:�<;=.OHhADVO�<°�VGr���?�°�VO57.%!#&TRZr%°T57.N$:&T3O57�<$D5Mp��ZÍ£Ë � ±�ûmèO&=a !Oa 9:V%&^%&B.8HK&T4GpqÏ�� 573%3%$';#5#°�V Å£Î (%a (%a{* Æ 57.8R ¾�?'~�¾/¿ Å£Î (%a uOa{* Æ
Ë�;79'V®9:VO&�^O&B.OH:&B4%pqÏ��P573%3O$:;�5=°�Vg5=.OR ¾�?'~�¾/¿ $:&T4�Jq;=.�5=H'HK"OC�3%9:�<;=.gCE5=.O57!#&BCM&B.�9Ta,@H'H:"%CM3�9:�<;=.ECE57.857!=&TCM&B.�9���.eH:&T5=$'°�VMHK385=°2&D$'&2å8&T°�9'��;#.M�<H¬5q38;�A�&B$:?]"%4Opdû 9:&S°�V%.%�6æ�"%&=aä ?ð9:&T. 9'V%&B$'&Ç5=$:&e�<.OH:"��e°2�<&B.�9M&21%57CM3%4<&TH«5�U�5=��4657kO4�&E9';)"O.O57C«k%��!#"%;="8HK4<J)!#&B.%&T$'579:&�5=4�4T{ñ�V�V ;7?@9:V%&N.%&29�A�;=$'Ê§a�	@;�A¬&TU=&T$Tr 9:VO�<H�.%&T&TR .O;79Mk%4�;�°�ÊmH:&T57$�°�V-H:3O5=°B&�$'&2åO&S°�9'��;#.Ga­Ïw?/9:V%&CM&29�5�Íw4�&TU=&B4%5=.O574<J�HK&T$�°B57.MCE57Ê#&D5=H'HK"%CM3�9'��;#.OHTr79:VO&B.M38;#$K9'��;#.OHº;7?l9:VO&/.%&29�A�;=$'Ê®57$';="O.OR9:VO&ÉÊ�.O;�AD. CM&T5#HK"O$:&TC�&T.�9'HM°B5=.Wkl&É!="O&TH'HK&SRZa ^%;=$E&B1%57CM3%4<&=r½9'V%&j°2;#$:&I;=?�^%&T.OH:&B4�F H9:&S°�V%.%�6æ�"%&��6HD5gH:&T5=$'°�Ve?];=$h!="%&SH:H:&TH�9:V85�9DkLJ#Íw3O5#H:H�5®k%4<;�°�ÊE��.Ç9:VO& � ±�û $'&T5#HK;#.%�<.%!Oa¡Ï£.9:VO&�°T5=H:&�;7?l°2;=.�9'$'5#R��<°29:;#$:Jq5=H'HK"OC�3%9:�<;=.OHTrS9:V%&T.gA�&¬.%&T&TR®9:;�H:&B3857$�5�9:&�9:V%&hH:&T57$�°�V®H:3O5=°B&T{ñ�V�U �<.#9';�°2;#.OH:�<HK9:&T.#9�38;#$K9'��;#.OHBèl&=a !Oah9'V%&gA�;=$'46R%HD!=&T.%&B$�5�9'&TRN�<.\^ ��!#"%$:&SHds=s«57.OR­s�*�aDÏw?½A�&VO5�U#&�H:"O°�V\A�;=$'46R%Hq5�U�5=��4657kO4�&#r§9:V%&T.)A�&E°B57.[HK"O3%38;#$K9®5Ç$'5=.%!=&�;7?h°2;#.�åO�6°�9q$:&SHK;#4�"�9'��;#.9:;L;#4<HT+
! &=a !Oa 9:V%&��gê��;�k� � -G�®U�HBa��gê����k� ��� R��6H:°B"OH:HW�<;=.���. Î (Oa u8a (Oa
! 	 µ u)°B;="%46R-R4��$'&T°29:4<J[3O$:;�°2&SH:H�^"��!#"%$'&Ç(7u)4�;L;#Ê��<.%!\?];=$«9:V%&IA�;=$'4<R%H®9:VO579M°B;�U=&T$T{ñ�T�V C�;�H�9�;7?�9'V%&�R%&THW��$'&TRÉ!#;#5=4<HTè§&=a !Oa�9:V%&�CM;#HK9�;7?w�4���� �¡4�B¢�£�¤M57.8R¦¥a¤�¡�§�¨�¡B©��B¢�£�¤57.OR<ª�«/©�¤�¬a«�¢4¤a���d57.ORQ��§�§�¨�¡�­��B®¯«�¬a«�ª�°§a
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µ ���K� }{~K� ¢ ~x¶8� �  �~K����y ��¢$·  £��y ¸Ty �ð©µ �S�:� }{~�� ¢ ~�ð©T|7~ ·  n¹B¨�y{��~ º |7~��w�'��y ��� ��}{y{��~ »7��¨�} � »%y ¼ ¶l��~���~��½¸2~
¾ � ��� µ ��}{} z � ��� ¿�~ � ¿<~ � ¿�~ �xB~ � ��~ �  K~ µ z � ��� z � ��� z/� � © z/� � © ¿�~ �À ~����n¸Sy � ¨S�w��} µ � � zD~ ¿�~ � ¿�~ � ¿<~ � ����� ~¶§x�Áq� � � zD~ z/� � © ¿�~ � ¿<~ � ¿�~ �Â ¨���}{y �ð© µ ¿<~ � ¿�~ � ����� ~ ����� ~ ����� ~»%y ¼ µ ¿<~ � z/� � © ����� ~ ����� ~ ����� ~x �  �y���} µ ¿<~ � ����� ~ ����� ~ ����� ~ ����� ~
^"��Ã�Ä4ÅGÆ�Ç#Ò�È µ V4Æ
Ç#Ò�3l;��<.#9�H¯�<.q9:V4Æ$� �k� 
hì�ë�ï � ëw�Mí � í � ë��Më � î � ý î ����� þ½þ ý í�-'ë¡5BÅGÆ�°2;�U�Æ�ÅGÆTRkLJ�574<4�r%CM;#HK9Tr�CE57.LJ=r%H:;=C;Æ#r�;=.4Æ#r%;�Åh.%;#.4Æd;7?¡9:V4Æ®H:J�H�9GÆBCEH�?];�Ä%.8RÇkLJ�9:V4�6HwÅWÆTU���ÆTAda

! µ V4Æ�°B;�ÅGÆ@;=? ¾�?(~w¾/¿ 9GÆT°�V%.a�<æ�Ä4ÆÉ�<Hh5�H�9GÅWÄ8°�9WÄaÅWÆSRe3O579'°�V4�<.4Ã�;7?�9'V4Æq°2;=.�9GÅ:;#4834Å';7Í°NÆTR4Ä4ÅWÆSHÊÄ8H[ÆSR 9:;W34Å';�°NÆTH'HE9'V4Æm5=H'H[ÄOC�3%9W�<;=.OHTaË5:Æ­5BÅGÃ�Ä4Æ\9:VO579Ç9'V4�6HI34Å:;�°�ÆTH'H
�<HD5#°�9WÄ8574<4�JN5AÃ�ÆB.4Æ�Å'5=4l9WÆT°�VO.4�<æ�Ä4Æq?];�Å(Ä%.4��?]J���.aÃeHK;=?ð9�A�5�ÅWÆÉÆB.4Ã���.aÆ�Æ�ÅG�<.4ÃOr%p�ÌgÍ�ÎORT{ñ�T U pdûmaTÏ�Î�Ï:V4Æ$Ð�ÄaÅ"Í�Ñ4Ñ4ÅGÐ�Í=°�V�rSp��GÍwË��6H�ÅGÆ�ÑaÒ�Í#°NÆTR®A���Ï'V�Ò���k4Å�ÍBÅG��ÆTHiÐ=?OC�ÄaÒ�ÏG��Ñ4Ò�Æ�A
Ð�ÅWÒ6RH[Æ�ÍBÅ�°�VgH[Ñ_Í=°NÆD°�Ð�Î�ÏWÅGÐ�Ò�R�ÆTU��6°NÆSHºC�ÍB��Î�Ï�ÍB��Î4ÆTR«kLJ ¾�?'@ n û¦Æ�Î4Ó���ÆTHTrOsSt=t���Í%rðû¦Æ�Î4Ó���ÆTHTrsTt=t#`�Í7v�a

Ì(Ð�ÏWÆ<Ï:VaÍBÏeH[Æ�ÍBÅ�°�V-H[Ñ_Í=°NÆ�ÅGÆ2åaÆS°/ÏW��Ð�ÎÔ�<H�¯nÄOH[Ï8ÍBÎÔÆNÕ�ÏWÆ�ÎOH[��Ð�ÎÖÏWÐmÌ(ÆTA
Æ�Ò�Ò�F HAÐ�ÅW��Ã���ÎaÍ�ÒÊ�Î4Ð�A�Ò�ÆTR�Ã�Æ2Í×Ò�ÆTU�Æ�ÒxÑ4ÅWÐ�Ñ_Ð�HWÍ�Ò Å�Î�Ø a u Æ a)Ïw?ÉÍjÊ�Î4Ð�A�Ò�ÆTR�Ã�Æ2Í×Ò�ÆTU�Æ�Ò$ÍBÃ�Æ�Î�ÏgVaÍ#HAÍ#°B°NÆSH:H�ÏWÐ=Ï:V4ÆT{ñ�>�V HWÆ�ÍBÅ�°�V­H[ÑaÍ#°NÆ�ÍBÎ8R:Å�Í�ÏG��Ð�ÎaÍBÒ���Ï�JrÐ�ÑkÆ�Å�Í�ÏGÐ�Å�HdÐ=?wÍ�Î4ÐBÏ'V4Æ�ÅdÊ�Î4Ð�A�Ò�ÆTR4Ã�Æ;Ò�ÆTU�Æ�ÒxÍBÃ�Æ�Î�ÏTrDÏ:V4Æ�Î
Ï:VaÆEãaÅ�HnÏ�Í�Ã�Æ�Î�Ïg°�ÍBÎÙÍ=H'H[�6H[Ï1��Î­C�ÍB��Î�ÏGÍB��Î4��Î4ÃQÏ:VaÆ�H[ÆS°NÐ�ÎORZa<	'Ð�A
ÆTU�Æ�ÅTriÐ�Ä4Å1ÅGÆ�Í#R���ÎaÃ�Ð=?Ì(ÆTA
Æ�Ò�Ò�F H'Ñ4ÅGÐ�ÑkÐ#HGÍBÒD�<H'Ï:VaÍBÏqÌ'ÆBA$Æ�Ò�Ò¡U���ÆBA$ÆTRQÅ�Í�ÏG��Ð�ÎaÍBÒ���Ï�JQÍ=HdÍ8Ò�Ð�°�ÍBÒ�Í£°�V4Ð��6°NÆ�Ñ4ÅGÐ�°NÆSR�Ä4ÅGÆ
Å Æ#a Ã8awÒ�ÆTU�Æ�Ò6Hds�Í�ÎOR Ø Ð7? ¾�?'~�¾/¿ Î Ç%a uOa Ø=Æ ah^4ÄaÒ�Ò H[Æ�ÍBÅ�°�VIHWÑaÍ#°NÆ�ÅGÆ2åaÆS°/ÏW��Ð�ÎIC�Í�JÊÅGÆTæ�Ä4��ÅGÆÎ4Ð�Î�ÍÚÒ�Ð�°�Í�ÒkÅGÆ2å_ÆT°/ÏG��Ð�Î Å Æ=a ÃOaeÒ�ÆBU�Æ�Ò6H�Ç%r uOr{Ò1Ð=? ¾�?'~�¾/¿/Æ aT{ñ�>�U Y ô½Û Ü:mxÝËÝËlKùLù�lnm
o'l[o'Þß]àzá| vAmwmxu
µ V4�6HhH[ÆS°/ÏW��Ð�Î<ÍBÅGÃ�Ä4ÆSHeÏ:V_Í�Ï$Ï:V4Æ�ÅWÆd�<H$ÍBÎ<��ÎO°�Ð=C;Ñ4Ò�ÆNÏGÆ�Î4ÆSH:H
��ÎN°NÄ4ÅGÅGÆ�Î�Ï¬pdûâÅGÆTHWÆ�Í�Å'°�V�a µ Ð
Í=ROR�ÅWÆSH:H
Ï'V4�<H(Ñ4ÅWÐ#k4Ò�ÆBCIr4Í²Ñ4ÅWÐ�°�ÆTH'H
�6HDR�ÆSH:°�ÅW�<k_ÆSRe?�Ð�Å/°NÐ#C�C;�6H:HW��Ð�Î4��Î4Ã;ÍAÎaÆBA	pdûbÏGÐ�Ð�Ò�a^"��Ã�Ä4ÅGÆAÇ#ÒÇH:V4Ð�A/H�Ï'V4ÆE°NÐ�U�Æ�ÅGÍ�Ã�Æ�Ð=?�Ï:V4Æ;Ç#ÒeÊ���ÎOROHdÐ=?¬pdû ADVa�<°�V)A
ÆM°�Í�ÎÉãaÎOR:��Î=Ï:V4Æ
Ò���ÏGÆ�Å�Í�ÏWÄaÅWÆ#a µ ÐqRaÍ�ÏWÆ#rBÎ4ÐdH[ÏWÅ�Í�ÏWÆ�Ã=J®°�Ð�U�Æ�Å�H"ÍBÒ�Ò4Ç#Ò@Ê���ÎOR%H6Ð=?lpdûma7û=ÍBÎLJgH[ÏWÅ�Í�ÏWÆ�Ã���ÆTH�?�Ð�°NÄOHT{ñ�E�V Ð�Î;Ð�Î4Ò�J�HKC�Í�Ò�Ò4ÑkÐ�ÅWÏW��Ð�Î8HeÐ7?kÏ:V4Æ�H[ÑaÍ#°NÆ#a�Ì(Ò6HWÐOr�ÎaÐ®HKJ�H[ÏWÆBC °NÐ�U�Æ�Å�H�s Ø Ð7?�Ï:VaÆ(Ç#ÒÉÑkÐ#H'H[�<k4Ò�ÆÑkÐ���Î�Ï�HBè���a Æ=aº°NÄaÅWÅGÆ�Î�Ï�ÅGÆTHWÆ�Í�Å'°�V���Ã�Î4Ð�ÅGÆTH"Í�Ï6Ò�Æ�Í=H[Ï �K�×ã ���'ä ��ã � Ð7?aÏ:V4ÆDpdûåÑaÅWÐ#k4Ò�ÆTCIa ^aÄ4ÅKÍ
Ï:VaÆ�ÅSr§pdûæÅWÆSH[Æ�ÍBÅ�°�VÉC;Í=Ê�ÆSH�Ï:VaÆ²F(Ì�±¦Ð�Å'Ï'V4ÆAÐ�Ñ_Æ�ÅGÍBÏW��Ð�ÎaÍ�Ò��6HGÍ�ÏW��Ð�ÎÉpdûæÍ#H:HWÄ%C;Ñ�ÏG��Ð�ÎOHBrADV4�6°�VgA$Æ�VaÍ�U�Æ
Í�ÅWÃ�Ä4ÆTRdC�Í�JqkkÆ$Í�Î���ÎO°NÐ#C²ÑaÒ�Æ�ÏWÆwÍBÑ4Ñ4ÅGÐ�Í#°�VçÏWÐqpdû Å£Î/Ø a Ç%a{Ò�r Î Ç%a<s=a<s Æ a�Ï�ÎÐ�ÄaÅeÐ�A�ÎAÅGÆTHWÆ�Í�Å'°�VGr�Ï'V4Æ(ÅGÆT°�Ä4Å'HW�<U�Æ�C;Í���Î�ÏGÆ�ÎaÍ�ÎO°NÆwÑ4ÅGÐ=k4Ò�ÆBC Å£Î/Ø a{Ò Æ R��6H:°�Ð�Ä4Å�ÍBÃ�ÆTH"ÄOHº?�ÅGÐ=CT{ñ�E�U k4Ä4��Ò6R���ÎaÃe°NÐ=C;Ñ4Ò��6°�Í�ÏGÆTR�ÍBÅ�°�V4��ÏWÆT°NÏWÄ4ÅGÆTH�?�Ð�Å/pdû a�Ï�ÎOHnÏGÆ�Í#RZr%A$ÆqHWÆ�ÆTÊ8ÍMHKC�ÍBÒ�Ò¯Î�Ä%CgkkÆ�Å�Ð=?
Ã�Æ�Î4Æ�Å�ÍBÒ§C;ÆT°�V_ÍBÎ4�6HKCEH�?�Ð�Å/pdû ADV4�6°�VIA
Æd°�ÍBÎNC;Í�Î�ÄaÍBÒ�Ò�J�U�Í�Ò��6R4ÍBÏWÆ Å Æ#a Ã8a ¾�?(~w¾/¿/Æ a³É�<U�Æ�Î<Ï:VaÆ�?�Å�Í7C;ÆTA
Ð�Å:Ê;Ð7?�Ï:V4�6H�ÍBÅWÏW�6°NÒ�Æ=r%°�Ð=CMC;�<H'HW��Ð�Î4��ÎaÃAÍMH[ÑkÆT°��
ãl°�pdûèÏWÐ�Ð�Òk�6H�Í«?�Ð�Ä4ÅH[ÏGÍBÃ�ÆçÑ4ÅWÐ�°�ÆTH'H�Ès#a(Ì H[ÏGÍBÏWÆTC²Æ�Î�ÏÉÐ=?¬ADVaÍBÏqHWÆ�Í�Å'°�V[H[ÑaÍ#°NÆAÅWÆBåaÆT°NÏW��Ð�Î:ÏWÆT°�VaÎ4�<æ�Ä4ÆSHçÍBÅGÆ�HWÄ4Ñ4ÑkÐ�ÅWÏWÆSRr��ÎT{ñ�H�V Ï:V4ÆwÏGÐ�Ð�Ò�è���a Æ=aºADV4Æ�ÅWÆw��Î;Ï:V4Æ(Ç�ÒÉÑ_Ð���Î�Ï�HeÐ7?kÏ:V4ÆDÊ�Î4Ð�A�Ò�ÆTR4Ã�ÆhC�ÍBÎaÍ�Ã�ÆBC;Æ�Î�ÏeÐ�Ñ�ÏW��Ð�ÎOHH[ÑaÍ#°NÆqR�Ð�ÆTHwÏ'V4�6H/HKJ�H[ÏWÆTCÑA
Ð�Å:Ê4&
Ø a(ÌQHnÏ�Í�ÏGÆBC;Æ�Î�ÏxÐ=?§ADV_Í�ÏxÑkÐ#HW��ÏG��Ð�Î;Ï:V4�6HeÏGÐ�Ð�Ò4Ï�Í7Ê�ÆTHeÐ�ÎAÏ'V4Æ'ÅGÆT°�Ä4Å�H[�<U�ÆhC�ÍB��Î�ÏWÆ�Î_ÍBÎO°�Æ
Ñ4ÅWÐ#k4Ò�ÆBC Å£Î�Ø a Ò Æ è���a Æ#a¡ADV_Í�ÏDÏGÐ�Ð�Ò6HDÍBÅGÆ�Ð=çkÆ�ÅWÆSRq?�Ð�Å¡C;Í���Î�Ï�ÍB��Î4��ÎaÃ(Ï:VaÆ�C�ÍB��Î�ÏWÆ�Î_ÍBÎO°�ÆpdËw&T{ñ�H�U
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