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® ªO��¯�°��|�©�m�M�7�i�7�R�M�7� �1�=���7�w���{�1�M�7�o�i�¤�1�i�=�*�A�w���M�w�|�w�w�|�*�O�]� �M�_�i�7�i�K�7�T�O�i�¤�i�=� �[�1�m�|�|� �I�
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¿�ÀWÁ!ÂVÁÄÃKÂ3ÁÅÃÇÆ�ÈsÉSÊ3ËSÊ3ÈsÌ%ÁÄÍKÎ�ÌWÃKÊ3ÃKÏ¾Ã(ÐVÁ!Ð
Ã-ÑRÑRÁ!Ð3Ð*ËyÏWÉyÁÒÍ{Ó(Á!Â�ÊVÀWÁÄÔTÕ&ÊVÁ!ÂVÕWÁRÊ
Ê3ÀsÃ{ÊÖÑ�Í{Ó(Á!Â
× Á!ÕWÍ(Æ¡Ë?Ñ�ØmÙOÑ�Á!É�ÉyÈWÉ?ÃKÂ]Ú-ÙOÐ7Ê3ÂVÈsÑ�ÊVÈWÂ3ÁpÛ-Ù�ÜWÀsÁRÕWÍ(Ê7Ý&Ü�ÁpÞ
Ã(ÕsÌÄÍKÊ3ÀWÁRÂoÊ7ÝßÜ�Á!Ð_Í(Î�ÏsË�Í-É�Í × Ë?ÑRÃKÉyÉyÝ
Â3ÁRÉyÁRÓ{ÃKÕ&ÊcËyÕ%ÎàÍ-ÂVÆ�Ã{Ê3Ë�Í-Õvá(â�ãpÓ-ÁRÕ�ÎàÍ-ÂcÍ-ÕWÁ�Ê7Ý&Ü�Á ÍKÎ�ËyÕ%ÎàÍ(Â3Æ�Ã{Ê3Ë�Í-Õ�ÙYÁ(â × âbäcåcæçÐ*Á=è&ÈWÁRÕsÑRÁ
ÌWÃKÊ3ÃWÙßÊ3ÀWÁRÂ3Á�Á�é%Ë?Ð7ÊgÐVÁRÓ-ÁRÂ1ÃKÉYÌWÃ{Ê1ÃKÏsÃ-Ð*Á=Ð�ÍKÎAÌ%ËSêbÁRÂ3ÁRÕ&ÊgÐ3Ñ�Í(Ü�Á�ÃKÕsÌ�Í-Â × ÃKÕWË?ÐVÃKÊVËyÍ(Õ Ø1ë ìRë í â

îgÕWÎàÍ(ÂVÊVÈWÕsÃKÊVÁ!É�Ý-Ù&Õ¾ÃKÆ¡Ë�Õ × ÑRÍ(ÕßÓ(Á!Õ-Ê3Ë�Í-ÕsÐpÍ(Î]ÌWÃ{Ê1Ã�Í-Ï%ï7Á!Ñ�Ê3Ð!Ù-Í-Ï%ï7Á!Ñ�Ê�Ë?Ì%Á!Õ-Ê3ËSð¾ÁRÂ�Ñ�Í%Ì%Á=Ð
ÃKÕ¾Ì�ÂVÁ=Ñ�Í-Â3Ì¡É?ÃKÏ�ÁRÉ?Ð�ÌWËSêbÁRÂ�Ï¾ÁRÊ7ñ�Á!ÁRÕ
ÌsÃ{Ê3Ã(ÏsÃ(ÐVÁ!Ð�ÃKÕsÌ
Ì%Í�ÕWÍ(Ê�ÎàÍ-É�ÉyÍ{ñòÃ_ÈWÕsËSðsÁ=Ì�Ð3Ñ1ÀWÁRÆ¡Á(â
ó�È%Ê�ñ�Í-Â3ÐVÁ(Ù&ÁRÓ-ÁRÕ�ÊVÀWÁoÆ¡Á!Ã(ÕWËyÕ × Í(Î�ËyÆ¡Ü¾Í-Â*Ê1ÃKÕ&Ê�ÀsË × À�ÉyÁRÓ-ÁRÉYÑ�Í-ÕsÑ�Á!Ü%Ê3Ð�ÊVÀ¾Ã{ÊgÃKÂ3Á¤ÎàÈsÕsÌWÃ{ô
Æ¡ÁRÕ&Ê3Ã(ÉbÊVÍ�Æ�ÃKÕßÝ�Æ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂ�ÏWËyÍ(ÉyÍ × Ý
ÌWÃ{Ê1ÃKÏsÃ-Ð*Á=Ð�ËyÐ�Ã(Æ�ÏWË × ÈWÍ-ÈsÐ!â

õ ÕWÁvÜWÂ3Í(Æ¡Ë�ÕsÁRÕ&Ê�ÁRé%Ã(Æ¡ÜWÉ�ÁvË?Ð�Ê3ÀWÁoÑ�Í(Õ¾Ñ�ÁRÜWÊ�ö&÷�øb÷�âpùsÍ(Â�úoäcó Ø Ù%Ã¡ö-÷Rø�÷gËyÐ�Ã�ävå¤æ
ÎàÂ1Ã × Æ¡Á!Õ-Ê�ÊVÀsÃKÊgÑRÃKÕ�Ï¾ÁvÊ3Â3Ã(ÕsÐVÑRÂVËyÏ�Á!Ì�Ã(ÕsÌ�Ê3Â3Ã(ÕsÐ*É?Ã{Ê3Á!Ì
Ë�Õ&ÊVÍ¡Ã�ÜWÂVÍ(ÊVÁ!Ë�Õ�û&ÎàÍ-Â�úvÁ!ÕßÏsÃKÕWü í
ÃKÕ¾Ìýú�þWäcó ì Ù�ÀWÍ{ñ�ÁRÓ-ÁRÂ=Ù�Ãÿö&÷�øb÷�Ë?Ð�Ã��Vävå¤æ Â3Á × Ë�Í-Õ Í(ÎvÏWËyÍ(ÉyÍ × ËyÑ!ÃKÉ�ËyÕ-Ê3ÁRÂ3Á!Ð*Ê�ñ�ËSÊ3À
ÃÄÕsÃKÆ¡ÁÒÃ(ÕsÌÿÊ3ÀsÃ{Ê
Ñ!ÃKÂ3ÂVËyÁ!Ð¡Ã × Á!ÕWÁ�Ê3ËyÑ�Ê3Â3Ã(ËSÊ�Í-Â ÜsÀWÁRÕWÍ(Ê7ÝßÜ¾Á�� ñ�ÀsËyÑ1ÀýËyÕsÑ�ÉyÈsÌ%Á=Ð�ÕWÍ(ÕWô
Ð*ÊVÂ3ÈsÑwÊ3ÈWÂ3Ã(ÉcÑRÍßÌWË�Õ × äcåcæ Â3Á × ËyÍ(Õ¾Ð�É�Ëyü(ÁÅË�Õ&ÊVÂ3Í(Õ]Ù�ÜWÂVÍ-Æ¡ÍKÊVÁ!Â
ÃKÕ¾Ì ÁRÕWÀ¾ÃKÕsÑRÁRÂ=â ¿�ÀWÁRÂ3Á
Ë?Ð�Ã�Ñ�ÉyÁ!Ã(Â�ÐVÁRÆ�Ã(Õ-Ê3ËyÑ Ì%Ë�ê�Á!ÂVÁ!ÕsÑ�Á Ï�Á�Ê7ñ�ÁRÁRÕ ÊVÀWÍ&Ð*ÁÅÊ7ñ�Í�ÕWÍ(ÊVËyÍ(ÕsÐ�ÍKÎ ö&÷Rø�÷ÖÏWÈWÊÖÏ�ÍKÊ3À
Ñ�Í-Õ&ÊVËyÕ&ÈsÁ�ÊVÍÿÏ�ÁÅÈ¾Ð*Á=ÌýË�Õ&ÊVÁ!Â3Ñ1À¾ÃKÕ × Á!ÃKÏsÉ�Ý¥Ñ!ÃKÈsÐVËyÕ × Æ¡ËyÐVÈWÕsÌWÁRÂ1Ð7Ê1ÃKÕsÌ%ËyÕ × Ã(ÕsÌýÆ�ÃKüßËyÕ ×
ÊVÀsÁ�Ë�Õ&ÊVÁ × Â1Ã{Ê3Ë�Í-Õ
ÍKÎAÌWÃKÊ3ÃKÏ¾Ã(ÐVÁ!Ð�ÕWÍ(ÕWôMÊ3ÂVËyÓßËyÃ(ÉMâ

¿�Í�ÁRÉyË�Æ¡ËyÕsÃ{Ê3Á ÐVÁRÆ�Ã(Õ-Ê3ËyÑ�Ñ�Í(ÕWÎàÈsÐ*ËyÍ(Õ�ËyÕÒÆ¡Í(ÉyÁ!ÑRÈWÉ?ÃKÂ¤ÏsË�Í-É�Í × Ý(Ù¾ËSÊoñ�ËyÉ�É©Ï¾Á�ÊVÀWÁ!ÂVÁRÎàÍ(Â3Á
ÕWÁ=Ñ�Á!Ð3Ð3ÃKÂ3ÝÖÊVÍ�ÀsÃmÓ-Á¡ÃÖÉyË?Ð7Ê_Í(Î�Ê3ÀWÁ�Æ¡Í-Ð*Ê_Ë�Æ¡Ü�Í(ÂVÊ3ÃKÕ&Ê�Ã(ÕsÌ ÎàÂVÁ=è-ÈsÁRÕ&ÊVÉyÝÅÈsÐVÁ!Ì ÑRÍ(ÕsÑRÁRÜ%Ê1Ð
Ñ�Í-ÀWÁRÂ3ÁRÕ&Ê3É�Ý�Ì%ÁRðsÕWÁ!Ì�ÐVÍ_ÊVÀ¾Ã{ÊgÌWÃ{Ê1ÃKÏsÃ-Ð*ÁcÆ�ÃKÕsÃ × ÁRÂ1Ð�ÑRÍ(ÈWÉ?Ì�È¾Ð*ÁoÐ*È¾Ñ1À�ÐVÁ�Ê�ÍKÎ�Ì%ÁRðsÕWË�ÊVËyÍ(ÕsÐ
ÁRË�ÊVÀsÁRÂ�ÊVÍ¡Ñ�Â3Á!Ã{Ê3Á¤ÕWÁ!ñòÌWÃ{Ê1ÃKÏsÃ-Ð*ÁvÐVÑ1ÀsÁRÆ�Ã{Ê1Ã�Í(Â�ÊVÍ�ÜWÂVÍ{ÓßË?Ì%ÁcÃ(Õ�Á�éWÃ-ÑwÊ!ÙßÐVÁRÆ�ÃKÕ&ÊVË?Ñ¤ÐVÜ�Á!Ñwô
Ë�ð¾ÑRÃKÊVËyÍ(Õ�ÍKÎ©ÊVÀWÁ_ÑRÍ(ÕsÑRÁRÜ%Ê1Ð�ÈsÐ*Á=Ì�Ë�ÕÖÃKÕÖÁ�é%Ë?Ð7Ê3Ë�Õ × Ð3Ñ1ÀWÁ!Æ¡Ãsâ
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�W�|�w�m�i���w±Ä�o�w�|�7�7�m�/�1���=�|�w�|�w�w�|�M�M���=�|�i�7�V«��7���y�1�T�i�_�M�{�3�¡�m�7�7�Ä�M�Ö�K���w�i���1�m�|�M�*�Ä�1�m� �5�i�w�M�*� �|�
�{�3�i�1�{�1�i�7�*���Y�w���=�=�i�7�¤�i�7�|�7�R�M�|�M�M�v�=�i�V«!�|�m�o�M�7�[�m�m���R�m�7�v���w�c�{�3�i�¡�i�7�m�M�7�i�7�R�i�3�M�|�w�Ò�1�m�Ö�g�1�m�|�m�! 
�/�3�M�|�w�&�����m�|�|�w�M�w�m�m�7�i�]�1�m�v�|�|�m�w�m�|�M�M���m�7�|�v�w�M���1�m�|�i�O�M�m�
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¿�Í¥Ï�Á!Ñ�Í-Æ¡Á × Á!ÕWÁRÂ1ÃKÉyÉyÝ Ã(Ñ!Ñ�Á!Ü%Ê3Ã(ÏWÉ�Á Ë�ÕòÊVÀWÁÄÆ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â
ÏWËyÍ(ÉyÍ × ËyÑ!ÃKÉ¤ÑRÍ(Æ¡Æ�ÈWÕsËSÊ7Ý
ÐVÈsÑ1ÀÅÐVÁRÆ�ÃKÕ&ÊVË?Ñ_ÑRÍ(Æ¡Ü¾Á!ÕsÌ%ËyÈWÆ��5Ã(ÉyÐVÍ�ÍKÎIÊ3ÁRÕÅÑ!ÃKÉyÉ�Á=ÌÒÑ�Í-Õ&ÊVÂ3Í(ÉyÉ�Á=ÌÖÓ(Í%ÑRÃ(ÏWÈWÉ?ÃKÂ3Ý���Æ�ÈsÐ*ÊcÏ�Á
Ã(Ñ!Ñ�Á=ÐVÐVË�ÏsÉ�ÁpÁ!É�Á=ÑwÊ3ÂVÍ-ÕWËyÑ!ÃKÉyÉ�ÝoÃKÕ¾Ì�ñ�ËSÊ3ÀWÍ(ÈWÊ©ÉyËyÑRÁRÕsÐVËyÕ × Ñ1ÀsÃ(Â × Á!Ð!Ù!ÜsÂVÁRÎàÁRÂ1ÃKÏWÉyÝcÈ¾Ð*ËyÕ × Ã¤ñ�Í-ÂVÉ?Ì
ñ�Ë?Ì%Á ñ�ÁRÏ ÏWÂ3Í{ñgÐ*Á!Â!ûoÏ�ÁÄËyÕ&ÊVÈWË�ÊVËyÓ(Á!É�ÝòÑRÍ(Æ¡ÜWÂ3ÁRÀWÁ!ÕsÐVË�ÏWÉyÁÅñ�Ë�ÊVÀsÍ(È%ÊÒÐVÜ¾Á=Ñ�Ë?ÃKÉoÑ�Í(Æ¡ÜWÈWÊVÁRÂ
ÜWÂ3Í × Â3Ã(Æ Æ¡ËyÕ × Ï¾Ã(Ñ1ü × Â3Í(ÈWÕ¾ÌYûYÏ¾Á�Ã(ÏWÉ�Á�ÊVÍ�ÑRÍ(Ü�Á�ñ�Ë�ÊVÀ ÕsÃKÊVÈWÂ1ÃKÉ©ÉyÃ(Õ × È¾Ã × Á�ÎàÁ!ÃKÊVÈWÂ3Á!ÐoÃ-Ð
Á(â × â%ÀsÍ(Æ¡Í(ÕßÝßÆ�ÐRûßÏ�ÁoÑ!ÃKÜsÃ(ÏWÉyÁcÍ(Î�Ü�ÁRÂVÎàÍ(Â3Æ ËyÕ × ÉyÍ × Ë?ÑRÃ(É¾ËyÕ%ÎàÁ!ÂVÁ!ÕsÑ�ÁoÍ{Ó(Á!Â�Ê3ÀWÁ_ÐVÁ�Ê�ÍKÎOÑ�Í(ÕWô
Ñ�Á!Ü%Ê3Ð]ÊVÍcÜWÂ3Í{Ó&Ë?Ì%ÁAÎàÍ-Â × ÁRÕWÁ!Â3Ã(É�Ë?ÐVÃKÊVËyÍ(Õ�ÃKÕ¾Ì�Á�é%ÜWÉ?ÃKÕsÃKÊVËyÍ(ÕoÎ5Ã-Ñ�ËyÉ�Ë�ÊVËyÁ!Ð!ûKÁ�é%ÀsÃ(ÈsÐ*ÊVËyÓ(ÁRÉyÝoÑ�Í{Ó(Á!Â
ÊVÀsÁoÃ(ÜWÜWÉyËyÑ!Ã{Ê3Ë�Í-Õ
Ì%Í(Æ�Ã(Ë�Õ�ûWÃ(ÕsÌ�Ï�Á�Ñ�ÍßÍ(Â1Ì%ËyÕsÃ{Ê3Á!Ì�ÏsÈ%Ê�Í(Ü�ÁRÕ�ÎàÍ-Â�Ë�ÕWÜsÈ%Ê�ÎàÂVÍ-Æ ÊVÀWÁ�Ñ�Í-Æ ô
Æ�ÈsÕWËSÊ7Ý-âpægÉ?Ð*Í¾ÙWÐ*Í(ÎIÊ7ñ�Ã(ÂVÁcÊVÍ�Æ�Ã(ÕsÃ × ÁvÃ¡ÐVÁRÆ�ÃKÕ&ÊVË?ÑvÂVÁ!Ü¾Í&Ð*Ë�ÊVÍ-ÂVÝ�Æ�ÈsÐ*ÊgÏ¾Á_ÑRÂVÁ=Ã{ÊVÁ=ÌYâ

õ ÕWÁ�ñ�ÃmÝoÊVÍ�Ñ�Í-ÕsÐ*Ë?Ð*ÊVÁRÕ&Ê3É�Ý_Ã(ÕsÌ_Ê3Â3Ã(ÕsÐVÜsÃKÂ3ÁRÕ&ÊVÉyÝ_Ñ�Â3Á!ÃKÊVÁ�Ð*È¾Ñ1À ÐVÁ�ÊAÍKÎbÌ%Á�ð¾ÕWËSÊ3Ë�Í-ÕsÐOÎàÍ-Â
Æ¡Í(ÉyÁ!ÑRÈWÉyÃ(Â�ÏWËyÍ(ÉyÍ × Ý�Ë?Ð�ÏßÝ
ÈsÐVËyÕ × ÃKÕÖÍ(Õ&ÊVÍ-É�Í × Ý-â©ó�Ý
Ã-Ì%ÀWÁRÂ3ËyÕ × ÊVÍ�Ã¡Ñ�Í-Æ Æ¡Í-ÕWÉ�Ý�Ã × Â3ÁRÁRô
ÃKÏsÉ�ÁcÍ(Õ&ÊVÍ-É�Í × Ý(Ù&ÈWÕsÑRÁRÂVÊ3Ã(Ë�Õ&Ê7Ý�ÃKÕsÌ�Æ Ë?ÐVÈWÕsÌ%Á!Â3Ð*Ê3Ã(ÕsÌ%ËyÕ × Ã(Ï¾Í-È%Ê�Ê3ÀWÁoÐ*Á!Æ¡Ã(Õ&ÊVË?ÑgÂ3ÁRÉ?Ã{ÊVËyÍ(Õ¾Ð
Ï�Á�Ê7ñ�ÁRÁRÕÿÌsÃ{Ê3Ã(ÏsÃ(ÐVÁ¡ÁRÕ&ÊVÂ3ËyÁ!ÐoÎàÂ3Í(Æ Ì%ËSêbÁRÂ3ÁRÕ&Ê�ÌsÃ{Ê3Ã(ÏsÃ(ÐVÁ!Ð�Ñ!ÃKÕ Ï�Á�ÁRÉyË�Æ¡ËyÕsÃ{Ê3Á!ÌYâ�� ÀWÁ!Õ
ÃKÉyÉAÂ3ÁRÉyÁRÓ{ÃKÕ&Ê_Ñ�Í-ÕsÑ�Á!Ü%Ê3ÐvÍKÎ�ÃKÕ ÃKÜsÜWÉ�Ë?ÑRÃKÊVËyÍ(ÕÄÌ%Í(Æ�ÃKËyÕÄñ�Ë�ÉyÉpÀsÃmÓ-Á�Ï�ÁRÁ!ÕÄÐVÜ¾Á=Ñ�Ë�ðsÁ!ÌÄËyÕÄÃ(Õ
Í(Õ&Ê3Í(ÉyÍ × Ý-Ù�ÃÒÑRÍ(Æ¡ÜWÈ%Ê3ÁRÂ_ÜsÂVÍ × Â1ÃKÆ Ñ!ÃKÕÿÐVÁ!ÃKÂ1Ñ1À ÎàÍ(Â����Kø��1÷ �"!$#_ËyÕsÐ*ÊVÁ=Ã(Ì ÍKÎ�ñ�Í(Â1ÌWÐoËyÕÿÃ
ÐVÁ�ÊgÍKÎOÀWÁRÊVÁRÂ3Í × ÁRÕWÁ!Í(ÈsÐ!Ù%ÃKÈ%Ê3Í(ÕWÍ-Æ¡Í(ÈsÐ�ÌWÃKÊ3ÃKÏ¾Ã(ÐVÁ!Ð�%-ûsÑRÃ(ÂVÂ3Ý�Í(È%Ê¤ÐVÁRÆ�Ã(Õ-Ê3ËyÑoÑRÍ(ÕsÐVËyÐ*ÊVÁ!ÕsÑ�Ý
Ñ1ÀWÁ=Ñ1üßÐ!ûWÃKÕ¾Ì�Ì%ÁRÊVÁ=ÑwÊgËyÉ�É�ôMÎàÍ-ÂVÆ¡Á=Ì�Ð*Ê3ÃKÊVÁRÆ¡Á!Õ-Ê1Ð�ÃKÕsÌ�ËyÕ&ÊVÁRÂ3ÜWÂ3Á�Ê�ñ�ÁRÉyÉSôiÎàÍ(Â3Æ¡Á!Ì�Í(ÕWÁ=Ð'&Kâ

ÔTÕ¡ÊVÀsËyÐAÂ3ÁRÜ�Í(ÂVÊ!Ù(Ê7ñ�Í�ñ�ÁRÉyÉ�ôiüßÕWÍ{ñ�Õ Í(Õ&ÊVÍ-É�Í × ËyÁ!Ð!Ù)(�Ý%ÑgÃKÕsÌ+*-,oÍ&Ð*Æ¡Í-ÐAÃ(ÂVÁ�ÁRé%Ã(Æ¡Ë�ÕWÁ=Ì
ñ�Ë�ÊVÀÒÂ3Á!ÐVÜ¾Á=ÑwÊgÊ3Í�Ê3ÀWÁRËyÂcÃ(ÜWÜWÉyËyÑ!ÃKÏWËyÉ�Ë�Ê7Ý�Ë�ÕÒÆ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂcÏWË�Í-É�Í × Ý-â�þ%Ë�ÕsÑRÁ�Ï�ÍKÊ3ÀÅÃKÂ3Á�ÎàÍ(ÈsÕsÌ
ÕWÍ(Ê©Ê3ÍvÎàÈWÉ�ÉyÝ�Ð3Ã{Ê3ËyÐ*ÎàÝoÊVÀ¾Ã{ÊpÜWÈWÂ3Ü�Í-ÐVÁ�Ê3ÀWÁ�ÎàÍ(ÈWÕsÌsÃ{ÊVËyÍ(Õ¾ÐOÍKÎ�ÃvÕWÁ!ñ�ÙKÜWÂ3Í-ÐVÜ¾Á=ÑwÊ3Ë�Ó-Á�Í-Õ-Ê3Í(ÉyÍ × Ý
ÎàÍ(Â�Æ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂ�ÏWËyÍ(ÉyÍ × Ý�ÃKÂ3ÁcÉ?ÃKË?Ì�Í(È%Ê=â

.
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õ Õ&ÊVÍ-É�Í × Ý�ñ�Ã(Ð�Í-ÂVË × ËyÕsÃ(É�ÉyÝ
Ü�ÁRÂ1Ñ�Á!Ë�Ó-Á!Ì�ÏßÝ�Ã(ÕsÑ�ËyÁRÕ&Ê¤ÜWÀsË�ÉyÍ-ÐVÍ(ÜWÀsÁRÂ1ÐgÃ(Ð�Ê3ÀWÁ�Ð*ÊVÈ¾Ì%Ý�Í(Î��3÷��
� ø&ö(âp¿�ÀWÁ!Ý
Ã(ÐVü(Á=Ì � � À¾Ã{Ê¤Ì%ÍßÁ!Ð�Ê3ÀWÁ_Ð7Ê1Ã{Ê3ÁRÆ¡ÁRÕ&Ê�� � � # �WÆ¡Á=ÃKÕ�!��ÄÃKÕsÌ � � ÀWË?Ñ1À�ÊVÀWËyÕ × Ð
"$# ÷%!�� Ø'& âAÔTÕ�Æ¡Í%Ì%ÁRÂ3Õ�Ê3Ë�Æ¡Á!Ð!ÙWÑ�Í-Æ¡ÜWÈ%ÊVÁ!Â�ÐVÑRË�Á!ÕsÑ�ÁvÈsÐVÁ!Ð�Í(Õ&ÊVÍ-É�Í × Ý¡ËyÕ�Ã�ÕsÃKÂ3Â3Í{ñ�Á!Â�ÐVÁRÕsÐVÁ
Ã(ÐoÃ �VÐVÜ�Á!Ñ�Ë�ð¾Ñ!Ã{ÊVËyÍ(Õ ÍKÎ�Ã�ÑRÍ(ÕsÑRÁRÜ%Ê3ÈsÃKÉyË)(!Ã{Ê3Ë�Í-Õ � ØVØ Í-Â!ÙYËyÕ ÍKÊVÀsÁRÂoñ�Í-Â3ÌsÐRÙ�Ã-ÐvÃÖÑRÍ(ÕsÑRËyÐVÁ
ÃKÕ¾Ì�ÈsÕsÃKÆ�ÏWË × ÈWÍ(È¾ÐgÌ%Á!Ð3Ñ�Â3ËyÜ%ÊVËyÍ(ÕÖÍKÎAñ�ÀsÃKÊgÜWÂ3Ë�ÕsÑRË�Ü¾ÃKÉ�Á!Õ-Ê3ËSÊ3Ë�Á=Ð¤Ã(ÂVÁ�Â3ÁRÉyÁRÓ{ÃKÕ&ÊgËyÕ�ÃKÕÒÃKÜWô
ÜWÉyËyÑ!Ã{Ê3Ë�Í-ÕòÌ%Í(Æ�ÃKËyÕ ÃKÕsÌýÀsÍ{ñ Ê3ÀWÁRÝýÑRÃ(Õ ÂVÁ!ÉyÃKÊVÁÖÊVÍÇÁ=Ã(Ñ1ÀýÍKÊ3ÀWÁRÂ=â ¿�ÀWÁ�ÁRÕ&Ê3ËSÊ3Ë�Á=Ð
ÑRÃ(Õ
Ï�ÁÅÍ(ÏWï7Á!ÑwÊ1ÐRÙ¤ÜWÂVÍ%ÑRÁ!Ð3Ð*Á=ÐRÙ�ÎàÈWÕsÑ�ÊVËyÍ(ÕsÐ!ÙgÜWÂ3Á!ÌWËyÑ!Ã{ÊVÁ=ÐRÙ�Í-Â
Í(Î_ÍKÊVÀsÁRÂ�Ê7ÝßÜ�Á Ì%Á!Ü¾Á!ÕsÌ%ËyÕ × Í-Õ
ÊVÀsÁ_Ð*Á!É�Á=ÑwÊVÁ=Ì�ÂVÁ!ÜWÂVÁ=Ð*Á!Õ&Ê3Ã{Ê3Ë�Í-Õ�ÎàÍ(Â3Æ�ÃKÉyËyÐVÆ �Mù�Ë × ÈsÂVÁ � �wâp¿�ÀWÁvÎàÍ(Â3Æ�ÃKÉ�Ì%ÁRðsÕWË�ÊVËyÍ(ÕÖÍKÎ©ÊVÀsÁ
Ñ�Í-Æ¡Ü¾Í-ÕWÁRÕ&Ê3Ð¤ÍKÎpÃKÕ�Í-Õ&ÊVÍ(ÉyÍ × Ý�Ã(ÕsÌÖÀWÁRÈsÂVË?Ð7Ê3ËyÑ!Ð�ÎàÍ-Â¤Í(Õ&Ê3Í(ÉyÍ × Ý�Ñ�Í(Õ¾Ð7Ê3ÂVÈsÑ�ÊVËyÍ(ÕÒÃ(ÂVÁ × Ë�Ó-ÁRÕ
ÁRÉ?ÐVÁRñ�ÀWÁ!ÂVÁ Ø*Ú â

ægÕÅÍ(Õ&ÊVÍ-É�Í × Ý�Ë?Ð_ø"��!OÃ�Ñ�Í-É�ÉyÁ!Ñ�ÊVËyÍ(ÕÖÍKÎOÎ5Ã(Ñ�Ê3ÐgÊVÀsÃKÊvÃKÂ3Ë?Ð*ÁoÎàÂ3Í(Æ ÃKÕÒÃ(Ñ�ÊVÈsÃ(ÉMÙ�Ð*Ü�Á!ÑRËSð�Ñ
ÐVËSÊ3ÈsÃ{Ê3Ë�Í-Õ�ÏWÈ%ÊOË�ÊAÌWÁ�ðsÕWÁ=ÐOÃKÕsÌ�ÜWÂVÍ{ÓßË?Ì%Á!Ð�ÃKÉyÉ%Ð*Á!Æ¡Ã(Õ&ÊVË?ÑpÁRÕ&Ê3ËSÊ3Ë�Á=Ð©Ã(ÕsÌ�Ê3ÀWÁRËyÂOÜ¾Í(ÊVÁ!Õ-Ê3ËyÃ(ÉßË�Õ%ô
ÊVÁ!Â3Ã-ÑwÊ3Ë�Í-ÕsÐ�ÊVÀsÃKÊpñ�Í-ÈWÉyÌ�Ï¾Á�ÕsÁRÁ!ÌWÁ!Ì�ÊVÍ�Ñ�Í-Æ¡ÜWÉ�ÁRÊVÁ!É�Ý�ÌWÁ!Ð3Ñ�Â3Ë�Ï�Á�Ð*ÈsÑ1À¡ÐVËSÊ3ÈsÃ{Ê3Ë�Í-Õ�â�*�÷ � !,+W÷ #
Ë?Ð¤ÃKÕ�Í-Õ&ÊVÍ(ÉyÍ × Ý
Ã�Æ¡Í%Ì%ÁRÉ]ÎàÍ(Â¤Ã(ÕÒÃKÜWÜsÉ�Ë?ÑRÃKÊVËyÍ(ÕÒÌ%Í-Æ¡Ã(Ë�Õ �5ñ�ÀWËyÑ1ÀÅñ�Í-ÈWÉyÌ�Ï�Á�Ã Ê3ÀWÁRÍ-ÂVÝ'�wÙ
ÏWÈ%Ê�Ã�ÑRÍ(Æ¡Ü�ÁRÕsÌ%ËyÈWÆ ÊVÀsÃKÊpÀWÍ(É?ÌWÐAÃKÉyÉWÕWÁ=Ñ�Á=ÐVÐ3ÃKÂ3Ý �*ÏWÈsË�É?Ì%ËyÕ × ÏWÉ�Í%Ñ1ü%Ð �cñ�Ë�ÊVÀ¡Â3ÈWÉyÁ!ÐOÍKÎbÀWÍ{ñ
ÃKÕ¾Ì ñ�ÀWËyÑ1À Á!Õ-Ê3ËSÊ3Ë�Á=Ð�Ñ!ÃKÕ ÂVÁ!ÉyÃKÊVÁ¡Ê3ÍÒÁ!Ã-Ñ1ÀÄÍ(ÊVÀWÁ!Â�ÃKÕ¾Ì ñ�ÀWËyÑ1À Í-ÕWÁ!Ð_Ã(ÂVÁ�ÐVÁRÆ�Ã(Õ-Ê3ËyÑ!ÃKÉyÉ�Ý
ËyÕsÑ�Í-Æ Ü¾Ã{ÊVËyÏWÉyÁ(â�ùWÍ(Â¤Á�éWÃKÆ¡ÜWÉyÁ(Ù �7ÊVÂ1ÃKÕ¾ÐVÑRÂVËyÜ%ÊVËyÍ(Õ�ÍKÎpÃ × Á!ÕWÁ � Ë?Ð¤Ã(Õ�Í-Õ&ÊVÍ(ÉyÍ × ËyÑ!ÃKÉyÉ�Ý�Ó{Ã(É�Ë?Ì
Á�é%ÜWÂ3Á!Ð3ÐVË�Í-Õÿñ�ÀWÁRÂ3Á!Ã-Ð¡Ã �*ÊVÂ1ÃKÕsÐ3Ñ�Â3Ë�ÜWÊVËyÍ(Õ¥Í(ÎvÃÄÑ�Á!É�É �ÅË?Ð¡ÕWÍ(Ê!â-* � # Ë?Ð�ÃKÕ�Í(Õ&ÊVÍ-É�Í × Ý Ã
ÌWÃKÊ3ÃKÏ¾Ã(ÐVÁ�Ð3Ñ1ÀWÁRÆ�Ã�ñ�ÀsËyÑ1ÀÄÌ%Á�ðsÕsÁ!ÐoÑRÃKÊVÁ × Í(Â3Ë�Á=Ð¤Ã(ÕsÌ�Ê3ÀWÁRËyÂ�ÌWÃ{Ê1Ã�Ê7ÝßÜ¾Á=ÐvË�Õ Ã
ÌWÃKÊ3Ã(ÏsÃ(ÐVÁ
ÏWÈ%Êgñ�ÀsËyÑ1À�ÕWÁRÁ=Ì
ÕWÍ(Ê�ÂVÁ!ÜWÂVÁ=Ð*Á!Õ&Ê�Í-Õ-Ê3Í(ÉyÍ × ËyÑ!ÃKÉ�ÂVÁ!ÉyÃKÊVËyÍ(ÕsÐ�Ï�Á�Ê7ñ�ÁRÁRÕ�ÁRÕ&ÊVË�ÊVËyÁ!ÐgË�Õ�ÊVÀWÁoÂ3Á!Ã(É
ñ�Í(Â3ÉyÌYâ

¿�ÀWÁ × Â3Ã(ÜWÀWË?ÑRÃ(ÉAÂVÁ!ÜWÂVÁ=Ð*Á!Õ&Ê3Ã{Ê3Ë�Í-Õ Í(ÎgÃKÕÇÍ(Õ&Ê3Í(ÉyÍ × ÝÅË�Õ × ÁRÕWÁ!Â3Ã(ÉpËyÐ_ÕWÍKÊ�Ã�ÊVÂ3ÁRÁ�ÏWÈ%Ê
Ã�ÐVÁRÆ�ÃKÕ&ÊVË?Ñ�ÕWÁRÊ¤Í(ÂcÑ�Í(Õ¾Ñ�ÁRÜWÊVÈsÃ(É × Â1ÃKÜWÀ Ø*Û Ï�Á!Ñ!ÃKÈsÐVÁoÊVÀWÁ!ÂVÁ�ÃKÂ3ÁoÊ7ñ�Í�Í-Â�Æ Í-ÂVÁoÊ7ÝßÜ�Á!Ð¤ÍKÎ
ÉyË�ÕWü%Ð � �*Ë?Ð�Ã�Æ¡Á!Æ�Ï�ÁRÂ�ÍKÎ ��Ã(ÕsÌ �*Ë?ÐvÃÖÐVÈWÏsÐVÁ�Ê�ÍKÎ ��ÜsÉ�ÈsÐ�Ã(ÌWÌ%Ë�ÊVËyÍ(Õ¾ÃKÉAÌ%Í(Æ�Ã(Ë�Õ Ð*Ü�Á!ÑRËSð�Ñ
Â3ÁRÉ?Ã{ÊVËyÍ(Õ¾Ð ��ñ�ÀWË?Ñ1ÀÒÑRÃ(Õ × ËyÓ(Á�Â3ËyÐVÁ�Ê3Í
Ñ�ËyÂ3ÑRÈWÉ?ÃKÂgÉyÍßÍ(ÜsÐ�ËyÕ�Ê3ÀWÁ × Â3Ã(ÜWÀ�â/.gÍ{ñ�ÁRÓ(Á!Â!ÙsËSÎAÍ(ÕsÉ�Ý
ÊVÀsÁ �VËyÐvÃ�ÐVÈWÏsÐVÁ�ÊoÍKÎ �
Í-Â �*Ë?ÐoÃ�Æ¡ÁRÆ�Ï¾Á!ÂoÍKÎ ��ÂVÁ!ÉyÃKÊVËyÍ(ÕÒË?ÐvÌ%ËyÐVÜWÉ?ÃmÝ(Á=ÌÖÊVÀWÁ Í(Õ&Ê3Í(ÉyÍ × Ë?ÑRÃ(É
× Â1ÃKÜsÀ
Ï�Á!Ñ�Í-Æ¡Á!ÐgÃ�ÊVÂ3ÁRÁ-â

0 ��¶b·!¹	�5¹	
�½�12�43[¹¾¸
� ¹	��1ß¼(»�� � ¸���½M¹��M¹�
��

¿�ñ�Í�Í-Õ&ÊVÍ(ÉyÍ × Ë�Á=ÐoÃKÂ3Á Ì%Ë?Ð3Ñ�ÈsÐ3Ð*Á=ÌÄñ�ËSÊ3ÀÄÂ3Á!ÐVÜ�Á!ÑwÊ�Ê3Í�ÊVÀWÁ!Ë�Â�Ã(ÜWÜWÉyËyÑ!ÃKÏWËyÉyËSÊ7ÝÒËyÕ Æ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â
ÏWËyÍ(ÉyÍ × Ý(â©þ%ÁRÓ(Á!Â3Ã(ÉWÍKÊ3ÀWÁRÂ�ÃKÜWÜWÂ3Í-Ã-Ñ1ÀWÁ!Ð©ÁRéßË?Ð*Ê�ÏWÈ%ÊpÊ3ÀWÁRÝ¡ÃKÂ3Á�ÁRË�ÊVÀsÁRÂ�ÐVÜsÃ(Â3ÐVÁRÉyÝ_Ü�Í(ÜWÈWÉ?Ã{Ê3Á!ÌYÙ
ÐVÜ¾Á=Ñ�Ë?ÃKÉyËyÐVÁ!ÌoÊ3Í¤Í(ÊVÀWÁ!Â©Ì%Í-Æ�ÃKËyÕsÐ]Í-Â]ËyÕ × ÁRÕWÁ!Â3Ã(É-Ì%ÍcÕWÍKÊOÁ!Ã-Ð*ËyÉ�ÝoÑ�Í-ÕWÕWÁ=ÑwÊ©ÊVÍ¤Æ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂ�ÏWËSô
Í(ÉyÍ × Ý(â]¿�ÀsÁRÕ�ÙKÜ¾ÃKÂVÊ3Ð�ÍKÎ¾ÃcÕWÁRñ�Ù{ÜsÂVÍ&Ð*Ü�Á!Ñ�ÊVËyÓ(Á�Í-Õ&ÊVÍ(ÉyÍ × Ý¤ÎàÍ-Â�Æ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂ©ÏWËyÍ(ÉyÍ × Ý � õ65 ó �
ÃKÂ3Á�ÜWÂVÁ=Ð*Á!Õ&ÊVÁ!Ì�â©æ¤Õ�ËyÕ&ÊVÁRÂ1Ã(Ñ�ÊVËyÓ(Á-Ù × Â1ÃKÜWÀWË?ÑRÃ(ÉßÂVÁ!ÜWÂVÁ=Ð*Á!Õ&Ê3Ã{Ê3Ë�Í-Õ_ÍKÎbÃKÉyÉ%ÜWÈWÏWÉyË?Ñ�ÑRÉyÃ-ÐVÐVÁ!ÐOÃ(ÕsÌ
ËyÕsÐ7Ê1ÃKÕsÑRÁ!Ð�ÍKÎ-*-,oÍ-ÐVÆ¡Í-Ð!Ù (�Ý%Ñ¤Ã(ÕsÌ¡Ê3ÀWÁ¤ÜWÂ3Í-ÐVÜ�Á!ÑwÊ3Ë�Ó-ÁgÍ(Õ&Ê3Í(ÉyÍ × Ý�ÎàÍ(Â�Æ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(ÂpÏWËyÍ(ÉyÍ × Ý
ñ�Ã(ÐcÜWÂVÁ!ÜsÃKÂ3Á!ÌÖñ�Ë�ÊVÀ Ã�ÕsÁRñ Í-Õ-Ê3Í(ÉyÍ × Ý�Á=Ì%ËSÊ3Í(Â Ø7Þ Ã(ÕsÌÒË?ÐcÃ-ÑRÑRÁ!Ð3Ð*ËyÏWÉyÁ_ÎàÍ(ÂvÏWÂ3Í{ñgÐ*ËyÕ × Í-Õ
ÊVÀsÁ�ñ�Í-ÂVÉ?Ì
ñ�Ë?Ì%Áoñ�ÁRÏ�Ã{Ê�À&Ê*Ê3Ü87:9;9mË × ÌYâ Â<(�ô[Ï¾Á!ÂVÉyË�Õ]â Æ¡Ü × â Ì%Á$9>=cñ�ñ�ñ?9{Í&Á$9mÆ�Ï¾Í¾â À&ÊVÆ¡Éiâ

@



ALL

EVENT

MENTAL EVENT

COGNITIVE EVENT

COMMUNICATIVE EVENT

EMOTIONAL EVENT

PERCEPTUAL EVENT

PHYSICAL EVENT

APPLY FORCE

ARTIFACT EVENT

BE AVAILABLE

CHANGE LOCATION

CHANGE STATE

DEVICE EVENT

DISASTER EVENT

DISPLAY

DISTURB

LIVING EVENT

MIRACLE

NATURAL EVENT

NON VERBAL COMMUNICATIVE ACT

PERCEPTUAL EVENT

PRODUCE

WAIT

WAVE ENERGY EVENT

SOCIAL EVENT

RELIGIOUS ACTIVITY

POSSESSION EVENT

POLITICAL EVENT

OPPOSITION EVENT

NON WORK ACTIVITY

FINANCIAL EVENT

ENTERTAIN EVENT

CRIMINAL ACTIVITY

COOPERATIVE EVENT

CONTROL EVENT

COMMUNICATIVE EVENT

ACADEMIC EVENT

ABSTRACT SOCIAL ACTIVITY

WORK ACTIVITY

OBJECT

MENTAL OBJECT
ABSTRACT OBJECT

REPRESENTATIONAL OBJECT

INTANGIBLE OBJECT

ENERGY

ENTROPY

FORCE

PHYSICAL OBJECT

MATERIAL

PLACE

SEPARABLE ENTITY

SOCIAL OBJECT

ORGANIZATION

GEOPOLITICAL ENTITY

SOCIAL ROLE

PROPERTY

ATTRIBUTE
LITERAL ATTRIBUTE

SCALAR ATTRIBUTE

RELATION

OBJECT RELATION

INVERSE EVENT STATE RELATION

INVERSE EVENT RELATION

INVERSE EVENT OBJECT RELATION

EVENT STATE RELATION

EVENT RELATION

EVENT OBJECT RELATION
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*-,oÍ-ÐVÆ¡Í-Ð Ø á�Ë?ÐcÃ(ÕÒÍ(Õ&ÊVÍ-É�Í × Ý�Ì%ÁRÓ-ÁRÉyÍ(Ü�Á!ÌÖÎàÍ-ÂcÆ�Ã(Ñ1ÀsË�ÕWÁ�ÊVÂ1ÃKÕsÐVÉ?Ã{ÊVËyÍ(Õ�Í(ÎpÏWÈsÐVË�ÕsÁ!Ð3ÐcÃ(ÕsÌ
ðsÕsÃ(ÕsÑ�Ë?ÃKÉpÊVÁ�éßÊ1Ð�Ï¾ÁRÊ7ñ�Á!ÁRÕÇãpÕ × ÉyËyÐVÀ�Ù©þ%ÜsÃKÕWË?ÐVÀ Ã(ÕsÌÄÍKÊ3ÀWÁRÂ_É?ÃKÕ × ÈsÃ × Á!Ð!â�¿�ÀWÁ�Í-Õ-Ê3Í(ÉyÍ × Ý
Ñ�Í-Õ&Ê3ÃKËyÕsÐ �
	���
�Ã(ÕWÕWÍKÊ1Ã{Ê3Á!ÌÖÑ�Í-ÕsÑ�Á!Ü%Ê3Ð�ñ�ÀsËyÑ1ÀÒÃ(ÂVÁ�ÜWÈsÏWÉ�Ë?Ñ�ÉyÝ�Ã-ÑRÑRÁ!Ð3Ð*ËyÏWÉyÁ_Ã(Ð .c¿ 5�� ÀßÝ&ô
Ü�ÁRÂVÊVÁ�éßÊ�Ã(ÕsÌ � Ë?ÐVÜÿÑ�Í%Ì%Á(â õ Õ&ÊVÍ-É�Í × Ë?ÑRÃ(ÉAÁRÕ&ÊVÂ3Ë�Á=Ð_ËyÕ *-,oÍ-ÐVÆ¡Í-Ð�ÃKÂ3Á�ÉyË�Õsü(Á!Ì Ê3ÍÅÌ%Ë?ÑwÊVËyÍKô
ÕsÃ(ÂVËyÁ!ÐoËyÕÇÐ*Á!Ó(ÁRÂ1ÃKÉ©É?ÃKÕ × ÈsÃ × Á!Ð!â¡¿�ÀßÈsÐ!ÙYÊ3ÀWÁ�Í(Õ&ÊVÍ-É�Í × ÝÒÑ!ÃKÕÇÐ*Á!ÂVÓ-Á Ã-Ð�ÃKÕÄË�Õ&Ê3ÁRÂVôiÉyË�Õ × ÈsÃ(É
ÎàÂ1ÃKÆ¡ÁRñ�Í(Â3ü
Ê3Í�Æ�Ã(ÜÒÊVÀsÁ�Æ¡Á!Ã(ÕWËyÕ × Í(Î�ñ�Í-Â3ÌsÐgÎàÂ3Í(Æ Ì%Ë�ê�Á!ÂVÁ!Õ&ÊvÉ?ÃKÕ × ÈsÃ × Á!Ð!âv¿�ÀsÁ�ÉyË�ÕsüßÐ
ÊVÍ Ê3ÀWÁ�ÉyÃ(Õ × È¾Ã × ÁoÌ%Ë?ÑwÊ3Ë�Í-ÕsÃKÂ3Ë�Á=Ð�ÃKÂ3ÁcÕsÍKÊgÜWÈWÏsÉ�Ë?Ñ�ÉyÝ�ÃmÓ{ÃKËyÉ?ÃKÏWÉyÁ(â

¿�ÀWÁ¡ÈWÜWÜ�ÁRÂ�É�Á!Ó(ÁRÉAÍ(Î�Ê3ÀWÁ *-,oÍ-ÐVÆ¡Í-ÐvÍ(Õ&ÊVÍ-É�Í × ÝÖË?Ð × Â1ÃKÜWÀWË?ÑRÃ(É�ÉyÝÒÌ%Á!ÜWËyÑ�ÊVÁ=Ì ËyÕÇù©Ë × ô
ÈWÂ3Á . âg¿�ÀsÁRÂ3Á�ÃKÂ3Á�ÐVÁRÓ(Á!Â3Ã(ÉbÎàÁ!ÃKÊVÈWÂ3Á!Ð¤ÍKÎ *-,oÍ-ÐVÆ¡Í-Ð�Ê3ÀsÃ{ÊvÉ�ËyÆ¡ËSÊvËSÊ1ÐcÐVÈWË�Ê3ÃKÏsË�ÉyËSÊ7Ý�ÎàÍ(ÂcÈsÐVÁ
ËyÕ�Æ¡Í-É�Á=Ñ�ÈWÉ?ÃKÂ�ÏWËyÍ(ÉyÍ × Ý(ÙWÐVÍ(Æ¡ÁoÍKÎ�ñ�ÀsËyÑ1À�ÃKÂ3ÁoÌ%ËyÐ3Ñ�È¾ÐVÐVÁ!Ì�ÀWÁ!ÂVÁ-â

ÔTÕ × ÁRÕWÁ!Â3Ã(ÉMÙ�Ê3ÀWÁ ÑRÂVË�ÊVÁ!ÂVËyÍ(ÕÅÈsÐ*Á=Ì�Ê3Í�ÐVÈWÏbÑ�É?Ã(Ð3Ð*Ë�ÎàÝÒÃ�ÑRÍ(ÕsÑRÁRÜ%ÊvË�Õ *-,oÍ-ÐVÆ¡Í-Ð¤ËyÐvÕWÍ(Ê
Æ�Ã(Ì%Á¡ÁRéßÜsÉ�Ë?Ñ�Ë�Ê!â�¿�ÀWË?ÐoÆ�ÃKü-Á!ÐvËSÊ�ÌWË���Ñ�ÈsÉSÊ�Ê3Í�É�Í%ÑRÃKÊVÁ ÊVÀsÁ ÁRéWÃ(ÑwÊ�Ü�Í-ÐVËSÊ3Ë�Í-Õ ÍKÎ�Ã × Ë�Ó-ÁRÕ
Ñ�Í-ÕsÑ�Á!Ü%Ê!âAùsÍ(Â�ÁRéWÃKÆ¡ÜWÉyÁ(Ù&ÊVÀWÁvÌ%Á�ð¾ÕWËSÊ3Ë�Í-Õ
Í(Î õ ó��&ã (�¿�Ë?Ð �VÍ(Õ&ÊVÍ-É�Í × Ë?ÑRÃ(ÉWÑ�Í(Õ¾Ñ�ÁRÜWÊ3Ð�ÊVÀsÃKÊ
ÃKÂ3Á�ÕWÍ(Ê�Ã(Ñ�ÊVËyÍ(ÕsÐ!Ù(Í-ÂpÜWÂ3Í(Ü�ÁRÂVÊVËyÁ!Ð!û(Ê3ÀWÁ¤Ð*Ê3Ã{Ê3ËyÑ�ÊVÀWËyÕ × ÐpÊVÀsÃKÊ�Á�é%Ë?Ð7Ê�Ë�Õ�Ê3ÀWÁgÜWÀßÝ%ÐVËyÑ!ÃKÉiÙ(Æ¡ÁRÕ%ô
Ê3Ã(ÉMÙ&ÃKÕsÌ¡ÐVÍ%Ñ�Ë?ÃKÉ%ñ�Í(Â3ÉyÌ �vÃKÕ¾Ì�ÎàÍ-Âpã��vã�å¤¿ Ë�ÊpËyÐ �3ÃKÕßÝ_Ã(Ñ�ÊVËyÓßËSÊ7Ý-Ù-Ã(Ñ�ÊVËyÍ(Õ�Ù(ÀsÃKÜWÜ�ÁRÕsË�Õ × Ù(Í-Â
ÐVËSÊ3ÈsÃ{Ê3Ë�Í-Õ �Wâ�.¤Í{ñ�Á!Ó(Á!Â!ÙWË�ÊvÑ!ÃKÕÒÏ�Á�Ã(Â × ÈWÁ!Ì�Ê3ÀsÃ{ÊoÃ�ÐVËSÊ3ÈsÃ{Ê3Ë�Í-ÕÒËyÐcÃ
Ð*Ê3ÃKÊVË?ÑKÙ�Æ Á!Õ&Ê3ÃKÉ©Í(ÏWô
ï7Á!Ñ�ÊcÌ%Á=ÐVÑRÂVËyÏWËyÕ × ÊVÀWÁ�Â3ÁRÉ?Ã{Ê3Ë�Í-ÕsÐ�Ï�Á�Ê7ñ�ÁRÁ!ÕÖÃ-ÑwÊ3Í(Â1Ð�ÃKÕsÌÖÑ�Í-Æ¡Ü¾Í-ÕWÁRÕ&Ê3Ðgñ�ËSÊ3ÀWË�ÕÒÃ�ÑRÍ(Õ&ÊVÁRéßÊ
Ã{ÊvÃ × ËyÓ(Á!Õ�Ê3Ë�Æ¡Á-â¤ó�Á!ÑRÃ(ÈsÐVÁoÊVÀWÁ�ÑRÂVË�ÊVÁ!ÂVËyÍ(Õ�Ê3Í�Ì%Ë?ÐVÑRÂVËyÆ¡Ë�Õ¾Ã{ÊVÁ�Ï�Á�Ê7ñ�ÁRÁ!Õ õ ó��-ã
(�¿ Ã(ÕsÌ
ã��vã�åc¿òË?Ð�ÕWÍKÊ¤Ð*Ê3ÃKÊVÁ!Ì�Á�é%ÜWÉyË?Ñ�Ë�ÊVÉyÝ
ÃKÕ�ÃKÆ�ÏWË × ÈWË�Ê7Ý�ÃKÏ�Í(È%Ê�Ê3ÀWÁ�Á�éWÃ(Ñ�ÊgÑ�É?Ã(Ð3Ð*Ë�ð¾ÑRÃKÊVËyÍ(Õ�ÍKÎ
�VÐVË�ÊVÈsÃKÊVËyÍ(Õ ��Ë�Õ�*-,oÍ&Ð*Æ¡Í-Ð�Â3ÁRÆ�ÃKËyÕsÐ!â

¿�ÀWÁÅÌWÁ�ðsÕWË�ÊVËyÍ(Õ¾Ð
Í(Î�ÑRÍ(ÕsÑRÁRÜ%Ê1Ð
Ã(ÂVÁÒÌ%Á!É�ËyÏ�ÁRÂ1Ã{ÊVÁ!É�Ý�ü(Á!Ü%Ê�Ó{Ã × ÈWÁ�ËyÕòÆ�ÃKÕßÝ�ÜWÉyÃ-Ñ�Á=Ð
ñ�ÀWË?Ñ1À Ð*ÈsËSÊ1ÐÒÊ3ÀWÁÇÊ3Ã-Ð*ü ÍKÎ�ÉyË�Õsü&ËyÕ × ÌWËSêbÁRÂ3ÁRÕ&Ê Õ¾Ã{ÊVÈsÂ3Ã(É_ÉyÃ(Õ × È¾Ã × Á=Ð�Ï�Á!ÑRÃ(ÈsÐVÁÇÍKÎ�ÊVÀsÁ
ËyÆ ÜsÂVÁ=Ñ�Ë?Ð*Á�ÕsÃKÊVÈWÂ3ÁÖÍKÎoÕWÍ(ÕWô[Ð3Ñ�ËyÁRÕ&ÊVË�ð¾Ñ�ÑRÍ(ÕsÑRÁRÜ%Ê1ÐRâ ùsÍ(Â�ÁRé%Ã(Æ¡ÜWÉ�Á-Ù�ÊVÀWÁÒÌ%ÁRðsÕWË�ÊVËyÍ(ÕýÎàÍ-Â
��.��oþßÔ (�æ � ô õ ó��-ã
(�¿ Ë?Ð�ÃKÕ �VÍ(Ï%ï7Á=ÑwÊ�ñ�ÀWËyÑ1À�ËyÐ�Í(Ï¾Ð*Á!ÂVÓ{ÃKÏsÉ�Á-Ù-ÀsÃ-Ð�Ü�Í-ÐVË�ÊVËyÍ(Õ�Ù%ÃKÕ¾Ì�ÀsÃ-Ð
ÜWÀßÝ%Ð*Ë?ÑRÃ(É-Ì%ËyÆ¡ÁRÕsÐVËyÍ(ÕsÐ ��ñ�ÀWÁ!ÂVÁ=Ã(Ð�Ô7åc¿�æcåcúvÔ7ó � ãpô õ ó��&ã (�¿ ËyÐ©Ì%ÁRðsÕWÁ!Ì�Ã(Ð]Ã(Õ �*Í-Ï%ï7Á!Ñ�Ê
ÊVÀ¾Ã{ÊvÑ!ÃKÕWÕsÍKÊ¤Ï�Á�ÐVÁRÁ!Õ�Í(ÂgÊ3Í(ÈsÑ1ÀsÁ!ÌÖÏWÈ%ÊvËyÐcÁRÓßË?Ì%ÁRÕ&Ê¤ËyÕÒË�Ê3ÐcË�Õ��sÈWÁRÕ¾Ñ�Á�Í-ÕÖÊVÀWÁ�ÜWÀßÝ%Ð*Ë?ÑRÃ(É
ñ�Í(Â3ÉyÌYÙpÐVÈsÑ1À�Ã(Ð Æ¡Í(Æ¡ÁRÕ&ÊVÈsÆ�Ù�ÁRÕWÁ!Â × Ý(ÙAÁ!Õ-Ê3ÂVÍ-ÜßÝ(ÙAÁ�Ê1Ñ �sâ¥¿�ÀWÁ!ÐVÁ�ÌWÁ�ðsÕWË�ÊVËyÍ(Õ¾Ð�ÃKÂ3Á
ÕWÍ(Ê
ÜWÂ3Á!ÑRËyÐVÁ
Á!ÕWÍ(È × ÀÿÎàÍ-Â�ÕsÃKÊVÈWÂ1ÃKÉ�Ð3Ñ�ËyÁRÕsÑRÁ!Ð!â ã�ÕWÁRÂ × Ý ËyÕÿÊ3ÀWÁ
ÎàÍ-ÂVÆ Í(Î¤ÓßËyÐVËyÏWÉ�Á�ÉyË × À-Ê¡ÀsÃ-Ð
Ã ÜWÀßÝßÐVË?ÑRÃKÉ�Ì%ËyÆ¡ÁRÕsÐVËyÍ(Õ�Ù�ÑRÃKÕ�Ï�Á�ÉyÍ%ÑRÃKÊVÁ!Ì ÃKÕsÌ�ÐVÁRÁRÕ�ÃKÕsÌ¥ÊVÀßÈsÐ¡è&ÈsÃ(É�Ë�ðsÁ!Ð�Ã(ÉyÐVÍÒÎàÍ-Â�Ã
��.��oþßÔ (�æ � ô õ ó��-ã
(�¿oâ

ãpÕ&Ê3ÂVÍ-Ü&Ý-Ù{Ï¾Á=ÑRÃ(ÈsÐ*Á�Ë�Ê�ÑRÃ(Õ¡Í(ÕWÉyÝ�Ï�Á�Ë�Õ¾Ì%Ë�Â3Á!Ñ�ÊVÉyÝ�Ã-ÑRÑ�Á=ÐVÐVÁ!Ì�Ù(Ñ�Í-ÈWÉyÌ¡Ã(ÉyÐVÍcÏ�Á¤ÑRÉyÃ-ÐVÐVËSð¾Á!Ì
Ã¡þ õ (�Ô7æ � ô õ ó��&ã (�¿ýÃ(Ñ!Ñ�Í(Â1Ì%ËyÕ × Ê3Í *-,oÍ&Ð*Æ¡Í&Ð�ÐVË�Õ¾Ñ�ÁvËSÊ�ËyÐ�Ã(Õ �VÍ(Ï%ï7Á=ÑwÊ�ñ�ÀsËyÑ1À�Á�é%ËyÐ*Ê3Ð
Í(ÕsÉ�ÝÇÏßÝÄÊVÀWÁ�Ã × Â3ÁRÁRÆ¡Á!Õ-Ê�ÍKÎcÐVÍ(Æ¡Á
Ü�ÁRÍ-ÜWÉyÁ �WÙ�Ë�Õ¥ÊVÀsÃKÊ¡Ñ!Ã(ÐVÁ(ÙAÊ3ÀWÁRÍ-ÂVÁRÊVË?ÑRÃKÉ�ÜWÀßÝ%Ð*Ë?Ñ�Ë?Ð*Ê3Ð!â
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(�¿oÙ]Ô7å¤¿©æ¤åvúvÔ7ó � ãAô
õ ó��-ã
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*-,oÍ-ÐVÆ¡Í-ÐoÑRÃ(ÕWÕWÍ(Ê�Ð*ÊVÍ-ÂVÁ¡ÀWÍ-Æ¡Í(ÕßÝßÆ¡Ð!Ù�Ëiâ Á-â�Í(ÕsÁ ñ�Í(Â1Ì ñ�ËSÊ3À ÌWËSêbÁRÂ3ÁRÕ&Ê �5Ã(ÕsÌ Ü¾Í&ÐVÐVË�ÏsÉ�Ý

�



Thing

IndividualObject

Group
Mob

Organization

Microtheory

BroadMicrotheory

CounterfactualContext

GeneralMicrotheory

ProblemSolvingCntxt

PropositionalInformationThing

SupposedToBeMt

Situation

SpatialThing

Border

PartiallyTangible

PhysicalEvent

PureSpace

Stuff
Product

TemporalStuff

TemporalObject InformationBearingThing

Intangible

Event

Holiday

HolidaySeason

IntrinsicStateChangeEvent

Process

QualitativeTimeOfDay

SensoryEvent

SingleDoerEvent

MathematicalOrComputationalThing MathematicalThing

ReifiableTerm ReifiableTerm

Role

SubProcessSlot physicalQuarters

communicationToken

fromOrientation

informationDestination

languageOfCommunication

toOrientation

topicOfInfoTransfer

�W�|�w�m�i� � ± ���m�K�7� �ß�T«��*�{�1�)���!��ª©�R�M�w�|�w�1�������i�i�1�|�w�R�s�|�|�m�7�s�|�m�m�|�*�3�i��§i�|�s�©�M�m�K�*�/�1�M�¾�1�M¨O�M�*�/�3�M�|�w�&­R�1�5 
�i�*�]�b�1�m��� �i�1�|�|�7���m�7�m�1�M��§i�|���O���7���K�7�¾�1�M¨A�i�7�/�3�M�|�w� ® �|�=�M�i�1�m�7�*�[°T�¾���m�]�|�V�1�=�|�m�p�i�K�7�*�/�1�{�i�{�1�[�1�T�M�*�M�

§����3¨��|�c�7�w�m�7�7�=�O�m�1���*���{�7«��p�(�7�7�v�M�7���V«��7�c���w���*�/�1�M� �I���

Ì%Ë?Ðàï7ÈsÕsÑwÊ ��Æ¡Á!Ã(ÕWË�Õ × Ð¤ÃKÊcÌ%Ë�ê�Á!ÂVÁ!Õ&Ê¤ÜWÉ?Ã(Ñ�Á=ÐgËyÕÖÊVÀWÁ�Í(Õ&ÊVÍ-É�Í × Ë?ÑRÃ(ÉbÊVÂ3ÁRÁ(â�¿�ÀWÁ!ÂVÁ�ËyÐ¤ÕWÍ�Í(ÕWô
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(�Ý%Ñ Ø7ì Ë?Ð�ÃKÕ�Í(Õ&Ê3Í(ÉyÍ × ÝÇÍ-ÂVË × ËyÕsÃ(É�ÉyÝÿÌ%ÁRÓ-ÁRÉyÍ(Ü�Á!Ì¥ÊVÍÇÑ�Í{Ó-ÁRÂ ÁRÓ-ÁRÂ3ÝßÌsÃmÝ ÑRÍ(Æ¡Æ¡Í(Õ%ôTÐVÁRÕsÐVÁ
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üßÕWÍ{ñ�ÉyÁ!Ì × ÁvÃ(Ï¾Í-È%Ê¤Ñ1ÀWÁRÆ¡Ë?Ð7Ê3ÂVÝ�ÃKÕsÌ�ÏWËyÍ(ÉyÍ × Ý�À¾Ã(Ð�Ï�ÁRÁRÕ�Ã-ÌWÌ%Á!Ì�â

ægÉ�ÊVÀsÍ(È × À ÊVÀWÁ�ÃKÈ%Ê3ÀWÍ(Â1Ð�ÍKÎ (�Ý%Ñ�Ð*Ê3ÃKÊVÁ�Ê3ÀsÃ{Ê�ÊVÀWÁ!Ý � × Á!ÕWÁRÂ1ÃKÉyÉ�ÝÅÍ(ÕWÉyÝ ÉyË?Ð7Ê¡Ã�ÕWÍ(ÕWô
Â3Á!Ì%ÈWÕ¾ÌWÃKÕ&Ê
ÐVÁRÂ3Ë�Á=Ð�ÍKÎ_ÐVÈWÜ¾Á!Â3ÐVÁ�Ê1Ð � Í-Â �7Ê3ÀWÁ�ËyÕsÑ�Í-Æ Æ¡Á!ÕsÐ*ÈsÂ3Ã(ÏWÉ�Ý Æ¡Í-Ð*Ê�Ð*Ü�Á!ÑRËSð�Ñ �àËiâ Á-â�Ù
ÐVÆ¡Ã(É�ÉyÁ!Ð*Ê��©ÐVÈWÜ�ÁRÂ1Ð*ÁRÊ3ÐOÍKÎbÁ!Ã-Ñ1À�ÑRÍ(ÉyÉ�Á=ÑwÊVËyÍ(Õ �¤Ê3ÀWË?ÐOÂVÈWÉyÁ�Ë?ÐOÓ&ËyÍ(É?Ã{Ê3Á!Ì�Í(Õ¡Ð*Á!Ó(Á!Â3Ã(É&Í%Ñ!ÑRÃ(ÐVËyÍ(ÕsÐ!â
ùWÍ-Â�Á�éWÃ(Æ ÜsÉ�Á-Ù ��� (�Í(ÉyÉ�Á=ÑwÊVËyÍ(ÕýÀsÃ-Ð�ÉyËyÐ*ÊVÁ=Ì�ÊVÀWÁÄÐ*ÈWÜ�ÁRÂ1ÐVÁ�Ê3Ð ��� ÔTÕ&Ê3ÃKÕ × ËyÏWÉ�Á-Ù ��� ¿�ÀWËyÕ ×
ÃKÕ¾Ì ��� þ%Á�ÊgÍKÎ©ñ�ÀWË?Ñ1À ��� ¿�ÀsË�Õ × Ë?ÐgÃ¡Ð*ÈsÜ¾Á!Â3ÐVÁ�Ê�ÍKÎ ��� ÔTÕ&Ê3Ã(Õ × ËyÏWÉyÁvñ�ÀsËyÑ1À�Ë�Õ�Ê3ÈWÂVÕ�Ë?Ð�Ã
ÐVÈWÜ¾Á!Â3ÐVÁ�ÊcÍKÎ ��� þßÁRÊ!â�¿�ÀWÁRÂ3Á_ÃKÂ3Á_ÃKÉ?ÐVÍ�Ð*Á!Ó(ÁRÂ1ÃKÉ�ÑRÃ(ÐVÁ!Ð�ñ�ÀsÁRÂ3Á�Ê7ñ�Í�ÑRÍ(ÕsÑRÁRÜ%Ê1Ð¤Ã(ÂVÁ�ÉyËyÐ*ÊVÁ=Ì
ÊVÍ¡Ï�ÁoÊVÀWÁ_ÐVÈWÜ�ÁRÂ1Ð*ÁRÊgÍKÎ©Á!Ã(Ñ1À�ÍKÊ3ÀWÁRÂ=Ù%Á(â × â ��� þ&ÊVÈ%ê ÃKÕsÌ ��� ÔTÕsÌWË�ÓßË?Ì%ÈsÃKÉ õ Ï%ï7Á=ÑwÊ!â

��� ¿�ÀWËyÕ × Ù!Ê3ÀWÁ �VÈWÕWËyÓ(Á!Â3Ð3ÃKÉ(ÐVÁ�Ê�ÍKÎWÁRÓ-ÁRÂ3Ý&ÊVÀWËyÕ × �sÙRÀsÃ-Ð]Ã-Ð�Ë�Ê3Ð�Ë�Æ¡Æ¡Á!Ì%Ë?Ã{Ê3Á�ÐVÈWÏbÑ�É?Ã(Ð3Ð*Á=Ð
��� ÔTÕsÌWË�ÓßË?Ì%ÈsÃKÉ õ Ï%ï7Á=ÑwÊ!Ù ��� ÔTÕ-Ê1ÃKÕ × Ë�ÏsÉ�Á-Ù�ÃKÕsÌ ����� Í(ÉyÁ�ÍKÎgñ�ÀWË?Ñ1À Ã(É�É�ÊVÀsÂVÁ!Á�ÃKÂ3Á
Í{Ó-ÁRÂVô
É?ÃKÜWÜWËyÕ × Ï¾Á=ÑRÃ(ÈsÐ*Á
ÊVÀWÁ!ÂVÁ�Á�é%Ë?Ð7Ê¡ËyÕ-Ê1ÃKÕ × Ë�ÏsÉ�Á ��� ÔTÕsÌ%ËyÓßËyÌWÈsÃKÉ õ Ï%ï7Á!Ñ�Ê �MÐ ��ÃKÕsÌ Ã ����� Í(ÉyÁ
Ë?Ð�Ð*Í-Æ ÁRÊVÀWËyÕ × Ï¾Í(ÊVÀ ËyÕsÌ%ËyÓ&Ë?Ì%ÈsÃ(É_ÃKÕsÌ ËyÕ-Ê1ÃKÕ × Ë�ÏsÉ�Á �5ù©Ë × ÈWÂ3Á @ �wâ ¿�ÀWÁÇÌ%ÁRðsÕWË�ÊVËyÍ(Õ ÍKÎ
��� ¿�ÀWËyÕ × Ã(Ð�Ê3ÀWÁ_ÐVÁ�ÊgÍKÎ©ÁRÓ-ÁRÂ3Ý-Ê3ÀWËyÕ × ÃKÉ?Ð*Í�Î5Ã(ÑRÁ!Ð � ÈsÐ3ÐVÁRÉ � Ð�ÐVÁ�Ê¤Ì%ËyÉyÁRÆ¡Æ�ÃWâ

¿�ÀWÍ-È × À�Æ¡Í-Ð*Ê]Ì%ÁRðsÕWË�ÊVËyÍ(ÕsÐ�Ë�Õ (�Ý%ÑpÐVÁRÁ!Æ ÜsÀWË�ÉyÍ-ÐVÍ(ÜsÀWËyÑ!ÃKÉyÉ�Ýcñ�Á!É�É-Á!Ð*Ê3Ã(ÏWÉ�Ë?ÐVÀWÁ!ÌYÙ=ñ�ÀsÃKÊ
Ë?Ð�ÓßË?Ð*ËyÏWÉyÁ¤Ê3Í�Ê3ÀWÁoÜWÈWÏWÉyË?Ñ¤Ë?Ð�Ñ�Í(ÈsÕ-Ê3ÁRÂ3Ë�Õ&Ê3ÈWËSÊ3Ë�Ó-ÁcËyÕ�ÐVÍ(Æ¡ÁvÜWÉ?Ã(Ñ�Á=ÐRâAùsÍ(Â�Á�éWÃKÆ¡ÜWÉyÁ(Ù ��� þßË�Ê*ô
ÈsÃKÊVËyÍ(Õ�Ë?Ð�ÌWÁ�ðsÕWÁ=Ì¡ÊVÍ�Ï¾Á �VÃ�Ð7Ê1Ã{ÊVÁcÍKÎ]ÃKêbÃ(Ë�Â1Ð �_ñ�ËSÊ3À�ÐVÈWÜ¾Á!Â3ÑRÉyÃ-ÐVÐ ��� ÔTÕsÌ%ËyÓßËyÌWÈsÃKÉ õ Ï%ï7Á!Ñ�Ê
ñ�ÀWË?Ñ1ÀÖËyÐgÃ �3Ì%ËyÐ3Ñ�Â3Á�Ê3Á(Ù%ÕWÍ(Ê¤ÃKÏsÐ*ÊVÂ1Ã(Ñ�Ê�ÁRÕ&ÊVË�Ê7Ý�ÊVÀ¾Ã{ÊcÑ!ÃKÕ�ÀsÃmÓ(ÁoÜsÃ(Â*Ê1Ð�ÏWÈ%ÊgÕWÍ(ÊgÁRÉyÁRÆ¡ÁRÕ&Ê3Ð
Í(Â Ð*ÈsÏsÐ*ÁRÊ3Ð �WÙAÐVÈ ×(× Á!Ð*ÊVËyÕ × ÊVÀ¾Ã{Ê¡ÕWÍKÊ Í(ÕWÉyÝ Í-Ï%ï7Á!Ñ�Ê3Ð�Ë�ÕßÓ-Í(ÉyÓ(Á!Ì ËyÕ¥Ã ��� þßË�ÊVÈsÃKÊVËyÍ(ÕÇÏWÈ%Ê
ÃKÉ?ÐVÍ ��� þßË�ÊVÈsÃKÊVËyÍ(Õ�Ë�Ê3ÐVÁRÉ�Î�ËyÐ�ÃoÊ3Ã(Õ × ËyÏWÉyÁgÁRÕ&Ê3ËSÊ7Ý¡Ð*ËyÕsÑRÁ¤ÕWÍ_ÉyËyÕWü�Ê3Í ��� ÔTÕ&Ê1ÃKÕ × Ë�ÏWÉyÁ�Á�é%Ë?Ð7Ê1ÐRâ

¿�ÀWÁvÑ�Í(Õ¾Ñ�ÁRÜWÊ ��� þ&Ê3È%êOÙWÌ%Á�ðsÕsÁ!Ì
Ã-Ð�Ã�Ì%ËyÐ3Ñ�Â3Á�Ê3Á¤Í-Ï%ï7Á!Ñ�Ê�ÊVÀ¾Ã{Ê �*ñ�ÀWÁ!Õ
Ì%ËyÓ&Ë?Ì%Á=Ì�Ë�Õ&Ê3Í
ÜWËyÁ!ÑRÁ!Ð�Â3ÁRÆ�ÃKËyÕsÐoÍ(Î�Ê3ÀWÁ�ÐVÃ(Æ¡Á�Ê7ÝßÜ�Á � �5Á(â × â�ñ�Ã{Ê3ÁRÂ �¤ËyÕsÑRÉ�ÈsÌWÁ!Ð �VÜWÀßÝßÐVË?ÑRÃKÉOÁ!Õ-Ê3ËSÊ3Ë�Á=Ð�ÉyË�ü-Á
ñ�Í&Í%Ì �sÙ �7Ê3ÁRÆ¡Ü�Í(Â1ÃKÉ�ÁRÕ&ÊVË�ÊVËyÁ!Ð¡ÉyË�ü-Á
Ê3ÀWÁÖÁRÓ-ÁRÕ&Ê Í(ÎvÃ Ü¾Á!Â3ÐVÍ(Õ ÂVÈsÕWÕWËyÕ × �ÄÃKÕsÌ ÃKÏsÐ*ÊVÂ1Ã(Ñ�Ê
ÊVÀsË�Õ × Ð�É�Ëyü(Á��VÃ¥ÜWËyÁ!Ñ�Á Í(Î�ãpÕ × É�Ë?ÐVÀòÊVÁRéßÊ �Wâ õ ÕWÁÄÜWÂVÍ-ÏWÉyÁRÆ ñ�Ë�ÊVÀ ÊVÀWÁÇÌ%ÁRðsÕWË�ÊVËyÍ(Õ ÍKÎ
��� þ&Ê3È%êÅË?Ð�Ë�Ê3Ð × Â3Ã(Õ&ÈsÉyÃ(ÂVË�Ê7Ý 7�Í-Õ�Ã¡Æ¡Í(ÉyÁ!ÑRÈWÉ?ÃKÂ�ÐVÑ!ÃKÉyÁoñ�ÍßÍ%Ì�Ñ!ÃKÕÖñ�ÁRÉyÉYÏ¾Á_Ì%ËyÓßËyÌWÁ!Ì�Ë�Õ&Ê3Í
Ñ�Í-Æ¡Ü¾Í-ÕWÁRÕ&Ê3ÐvÊ3ÀsÃ{Ê�ÕWÍÖÉyÍ(Õ × ÁRÂoÃKÂ3Á�ñ�ÍßÍ%ÌYâ¡þ%Ë�Æ¡ËyÉyÃ(ÂVÉyÝ(Ù]ã�Õ × ÉyË?Ð*ÀÅÊVÁ�éßÊ�Ñ!ÃKÕÅÏ�Á�Ì%ËyÓßËyÌ%Á=Ì
ËyÕ-Ê3Í¡É�ÁRÊ*ÊVÁ!Â3Ðgñ�ÀWËyÑ1ÀÖÃKÂ3ÁoÕWÁRË�ÊVÀsÁRÂgÌ%Ë?Ð7Ê3Ë�Õ¾ÑwÊVËyÓ(Á!É�Ý�ãpÕ × É�Ë?ÐVÀ�ÕWÍ-Â�ÊVÁRé&Ê¤Ã(ÕßÝ&Æ¡Í-ÂVÁ-â

¿�ÀWÁÖÑ�Â3ËSÊ3ÁRÂ3Ë�Í-Õ¥ÈsÐVÁ!ÌÿÊVÍ Ð*ÈsÏ�ÑRÉyÃ-ÐVÐVËSÎàÝÿÃÄÑ�Í-ÕsÑ�Á!Ü%Ê¡Ë�Õ (�ÝßÑ�Ë?Ð¡ÕWÍKÊ�ÃKÉyñ�ÃmÝ%Ð�Ð7Ê1Ã{ÊVÁ=Ì
Á�é%ÜWÉyË?Ñ�Ë�ÊVÉyÝ(â�ÔTÕ Æ�ÃKÕßÝ Ñ!Ã(ÐVÁ!Ð!Ù_Ð*ÈsÏ�ÑRÉyÃ-ÐVÐVÁ!Ð�ËyÕ Í(ÕsÁÿÑ�É?Ã(Ð3Ð�Í{Ó(Á!ÂVÉ?ÃKÜ Ð*Á!Æ�ÃKÕ&ÊVË?ÑRÃ(É�ÉyÝ Í-Â
ÃKÂ3Á�Ñ�Â3Á!ÃKÊVÁ!Ì ÈsÐVË�Õ × ÌWËSêbÁRÂ3ÁRÕ&Ê
ÐVÈWÏ�ÑRÉyÃ-ÐVÐVË�ÎàÝ&ËyÕ × Ñ�Â3Ë�ÊVÁRÂ3Ë?ÃWâ ågÍ ÀWÍ-Æ Í-ÕßÝ&Æ�Ð�Ã(ÂVÁ�ÎàÍ(ÈsÕsÌ
ËyÕ ÊVÀsÁ ÜWÈsÏWÉ�Ë?ÑÿÜ¾ÃKÂVÊ3Ð ÍKÎ�(�Ý%ÑKâ å¤Ã(Æ¡Ë�Õ × ÍKÎ
ÑRÍ(ÕsÑRÁRÜ%Ê1ÐÅË?Ð ÐVÍ(Æ¡ÁRÊVËyÆ Á=Ð ÑRÍ(Õ%ÎàÈ¾Ð*ËyÕ × Ù
Á(â × â ��� ¿�ÀWË�Õ × Ó%Ð!â ��� þßÍ-Æ ÁRÊVÀWËyÕ × ãAé%ËyÐ*ÊVËyÕ × û ��� �AÃKÂVÊVË?ÃKÉyÉ�Ý%¿©ÃKÕ × Ë�ÏWÉyÁ�Ó%Ð!â ��� �AÃKÂVÊVË?ÃKÉ�ô
ÉyÝ&ÔTÕ&Ê1ÃKÕ × Ë�ÏWÉyÁ(û ��� ÔTÕ-Ê1ÃKÕ × Ë�ÏsÉ�Á õ Ï%ï7Á!Ñ�Ê�Ó%Ð!â ��� ÔTÕ&Ê3Ã(Õ × ËyÏWÉyÁ=þ&Ê3È%ê©â

(�Ý%Ñ�Ñ�Í-Õ&Ê3ÃKËyÕsÐ�ÃÒÀWËyÁRÂ1ÃKÂ1Ñ1ÀßÝÒÍKÎ¤ÑRÉyÃ-ÐVÐVÁ!Ð_ÑRÍ(Õ&Ê3Ã(Ë�ÕsË�Õ × Í(ÕWÉyÝÄÑRÉyÃ-ÐVÐVÁ!Ð_ÊVÀsÃKÊ�ËyÕ¥ÐVÍ(Æ¡Á
ÑRÃ-Ð*Á=ÐOÆ¡Ë�Â3ÂVÍ-Â3ÐOÃoÐVË�Æ¡ËyÉyÃ(ÂAÀWË�Á!Â3Ã(Â3Ñ1ÀßÝ�Í(ÎbÑRÉyÃ-ÐVÐVÁ!ÐOÑ�Í-Õ&Ê3ÃKËyÕWËyÕ × Ë�Õ¾Ð7Ê1ÃKÕsÑRÁ!ÐOÏWÈ%Ê�ñ�ÀWËyÑ1À¡Ì%ÍßÁ!Ð

	



ÕWÍ(ÊoÑRÍ(ÕßÓ(Á!Ý�Ã(Õ&Ý�ÕsÁRñ ËyÕ%ÎàÍ(Â3Æ�Ã{Ê3Ë�Í-Õ�â�¿�ÀWËyÐoÃ-ÌWÌWÐ¤ÊVÍ�ÊVÀWÁ¡Ñ�Í-Õ%ÎàÈsÐVË�Í-ÕÅñ�ÀWÁ!Õ ÐVÁ!ÃKÂ1Ñ1ÀWËyÕ ×
ÎàÍ(Â�Ã Ñ�Í(Õ¾Ñ�ÁRÜWÊ!âÿægÉyÉ�ÊVÀsÁ!ÐVÁ�ÜWÂ3Í(Ü�ÁRÂVÊVËyÁ!Ð�ÍKÎ¤ÊVÀWÁ (�Ý%Ñ�Í-Õ-Ê3Í(ÉyÍ × ÝÄÆ�Ã(ü(Á
Ë�Ê�Ì%Ë���ÑRÈWÉSÊ¡Ê3Í
ÉyÍßÑ!Ã{Ê3ÁoÊVÀWÁ_Ã(ÜWÜWÂ3Í(ÜWÂ3ËyÃKÊVÁoÜ�Í-ÐVËSÊ3Ë�Í-Õ�ÎàÍ-Â¤ÃKÕÖÁRéßË?Ð*ÊVËyÕ × Ñ�Í(Õ¾Ñ�ÁRÜWÊ¤Í(Â�ÎàÍ-Â¤Ã ÕWÁRñ Í(ÕsÁoÊVÍ�Ï�Á
Ã(ÌsÌ%Á!ÌYâ
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ægÕÖÍ-Õ-Ê3Í(ÉyÍ × Ý¡ÎàÍ(Â�Æ¡Í(ÉyÁ!ÑRÈWÉyÃ(Â�ÏWËyÍ(ÉyÍ × Ý�ÐVÀWÍ-ÈWÉyÌ�Ï�Á!ÑRÍ(Æ¡Á_Ã ÂVÁ!Ü¾Í&Ð*Ë�ÊVÍ-ÂVÝ¡ÎàÍ-ÂgÃKÉyÉ�ÂVÁ!É�Á!Ó{ÃKÕ&Ê
Ñ�Í-ÕsÑ�Á!Ü%Ê3ÐgÊVÀsÃKÊvÃ(ÂVÁ_Â3Á!è&ÈWËyÂ3Á!Ì�ÊVÍ�Ì%Á!Ð3Ñ�Â3Ë�Ï�Á�ÏsË�Í-É�Í × Ë?ÑRÃKÉ]Í(Ï%ï7Á=ÑwÊ3Ð!Ù�Á�é%Ü¾Á!ÂVËyÆ¡ÁRÕ&Ê3Ã(É]ÜWÂ3Í%Ñ�ÁRô
Ì%ÈWÂ3Á!Ð¡Ã(ÕsÌ¥ÑRÍ(Æ¡ÜWÈ%Ê1Ã{ÊVËyÍ(Õ¾ÃKÉ�Ã(ÐVÜ¾Á=ÑwÊ1Ð�Í(ÎcÆ¡Í(ÉyÁ!ÑRÈWÉ?ÃKÂ ÏWË�Í-É�Í × Ý-â¥ægÉ�ÊVÀWÍ-È × À¥ÊVÀWË?Ð¡ÉyÍ&Í-ü%Ð
ÉyË�ü-Á¤ÃKÕ�ËyÆ¡Ü¾Í&ÐVÐVËyÏWÉ�Á¤Ê3Ã-Ð*ü¡Ã{Ê�ðsÂ3Ð*Ê�ÐVË × À&Ê�Ë�Ê�Ì%ÍßÁ!Ð�ÕWÍ(Ê�Æ¡Á!Ã(Õ¡ÊVÍ�ÑRÍ(Æ¡ÜWËyÉ�ÁvÃKÉyÉsüßÕWÍ{ñ�ÉyÁ!Ì × Á
ÃKÏ�Í(ÈWÊ¤Æ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â�ÏWË�Í-É�Í × Ý�ÕsÍ(Â¤Ì%ÍßÁ=Ð�ËSÊcË�Æ¡ÜWÉyÝ�Ï�ÁRËyÕ × Ã(ÏWÉyÁoÊVÍ�ÁRéßÜsÉyÃ(Ë�ÕÖÁRÓ-ÁRÂ3Ý
ÏWËyÍ(ÉyÍ × ô
Ë?ÑRÃKÉ�ÜWÀWÁRÕsÍ(Æ¡ÁRÕsÃsâ�Ô[Ê�ï7ÈsÐ*Ê�Æ¡Á!Ã(ÕsÐ�Ñ�Í-É�ÉyÁ!Ñ�ÊVËyÕ × ÃKÉyÉAÊ7ÝßÜ¾Á=Ð�ÍKÎ�ÁRÕ&Ê3ËSÊ3Ë�Á=ÐoÊVÀsÃKÊ_Æ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â
ÏWËyÍ(ÉyÍ × ËyÐ*Ê3Ð�Ë�ÕsÑRÉ�È¾Ì%Á¤ËyÕ�Ê3ÀWÁRËyÂ�ÜsÂVÍ(ÎàÁ!Ð3Ð*ËyÍ(ÕsÃ(É%ÊVÀsË�ÕWüßËyÕ × ÃKÕsÌ�ÜsÉyÃ-Ñ�ËyÕ × ÊVÀsÍ-ÐVÁcÑ�Í-ÕsÑ�Á!Ü%Ê3Ð�ÃKÜWô
ÜWÂ3Í(ÜWÂ3Ë?Ã{ÊVÁ!É�ÝcË�Õ�Ã �*Ë?Ð]ÃcÐ*ÈWÏ¾Ð*ÁRÊ]ÍKÎ �cÃKÕsÌ �VËyÐ�ÃgÆ¡ÁRÆ�Ï¾Á!Â]Í(Î �gÀWËyÁRÂ1ÃKÂ1Ñ1ÀßÝgÜWÉyÈsÐ©ÃKÕWÕWÍ(Ê3ÃKÊVËyÕ ×
ÊVÀsÁRÆ ñ�Ë�ÊVÀ�Ã-ÌWÌ%Ë�ÊVËyÍ(ÕsÃ(ÉYÜWÂVÍ-Ü¾Á!Â*Ê3Ë�Á=ÐRâ

ó�Ý¥Ì%Í-Ë�Õ × ÐVÍ Ë�Õ Ã Ñ�Í-ÕsÐVËyÐ*ÊVÁ!Õ-Ê�Æ�ÃKÕsÕWÁRÂ=Ù�ñ�ÀsÁRÂ3Á�Ê3ÀWÁÒÌ%Ë?ÐVÑRÂVËyÆ¡Ë�Õ¾Ã{ÊVËyÕ × Ñ�Â3Ë�ÊVÁRÂ3ËyÍ(Õ
ÎàÍ(Â�ÐVÈWÏbÑ�É?Ã(Ð3Ð*Ë�ÎàÝßË�Õ × Á!Ã-Ñ1À ÑRÍ(ÕsÑRÁRÜ%Ê�Ë?Ð¡Æ¡Ã-Ì%Á�Á�é%ÜWÉyËyÑRËSÊ=Ù�Ê3ÀWÁ�Ì%Á�ðsÕsËSÊ3Ë�Í-Õ Í(ÎvÃÄÑ�Í(Õ¾Ñ�ÁRÜWÊ
Ï�Á!Ñ�Í-Æ¡Á!Ð�Ê3ÀWÁ�Ü¾Ã{ÊVÀÒÎàÂVÍ-Æ Ë�Ê3ÐcÍ{ñ�Õ�ÕWÍ%Ì%Á_Ê3Í�ÊVÀsÁ�Â3Í&Í(Ê¤ÕWÍ%Ì%Á�ÍKÎOÊVÀWÁ�Í(Õ&ÊVÍ-É�Í × Ý-âgæ¤Ð¤Ã(Õ
Á�éWÃ(Æ ÜsÉ�Á-Ù�Ë�Ê�ÑRÃ(Õ Ï¾Á�Â3Á!Ã-Ì Ã(Ð � * " ��÷�ËyÐ_Ã(Õ���
��-÷�ø ! � � ÷ # ËyÐ_Ã(Õ���� !
! # � ����![÷_ËyÐ�Ã
��� # ���W÷ # ! 
 Ë?Ð�Ã�� âRâ!â �WÙbÎàÍ-ÂoÊVÀWÁ�Ñ!Ã(ÐVÁ�Í(Î�Í(ÕsÉ�Ý �VËyÐ�Ã�Ð*ÈsÏ�ÑRÉyÃ-ÐVÐvÍKÎ ��Â3ÁRÉ?Ã{Ê3Ë�Í-ÕsÐVÀWË�Ü¾Ð
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Being

Object

Individual Object

Abstract Object

Mental Object

Worldly Object

Mentality

Physical Object

Energy

Matter

Mass Content

Physicality

Property

Attribute

Identifier

Descriptor

Information Content

Relation

Primary Property

Secondary Property

Objectivity

Arity

Self−Contentment

Event

Occurrence

Abstract Event

Mental Event

Worldly Event

Mentality

Physical Event

Human Activity

Natural Process

Human Cause

Physicality

Time

Future

Past

Direction

Activity Content

Temporal Extent
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 � # � �s÷ # ! 
 Î5Ã(Ñ�ô
ÊVÈ¾ÃKÉ?Ð�Ì%Á!Ð3Ñ�Â3Ë�ÏsË�Õ × ËyÕ&ÊVÁRÂ1ÐVÈWÏ%ï7Á!Ñ�ÊVËyÓ(ÁoÆ¡Á!Ã-Ð*ÈWÂ1ÃKÏsÉ�ÁvÂVÁ!ÉyÃKÊVËyÍ(ÕsÐ!â
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Concept Discriminator Value
Being Temporal Extent instanteneous
Object Self-Contentment yes

Individual Object Physicality no
Abstract Object Mentality no
Worldly Object Domain Specific Usage yes

Domain Specific Wordly Object Subject Domain mathematics
Mathematical Object Complexity high

Composed Mathematical Object Application Specificity yes
Applied Mathematical Object Application Domain computer science

Computer Science Object Subject Matter theory of data
Theory Of Data Object Subject Matter data structure
Data Structure Object Representation Formalism object-oriented

Object-Oriented Data Structure Implementation OPM
OPM Database Object Database GDB
GDB Database Object Subject Matter genomic
GDB Genome Object Object Class DBObject

DBObject Subclass MappingObject
MappingObject Subclass Map

Map Subclass LinkageMap
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ñ�ÀWÁ!ÂVÁcÕWÍKÊ3ÀWË�Õ × ÀsÃ(ÜWÜ¾Á!ÕsÐ!âO¿�ÀsËyÐ�Ë?ÐpÊ3ÀWÁcÕsÍKÊVËyÍ(Õ
ÍKÎ�Ã(ÏsÐ*Í-É�ÈWÊVÁ�Ê3Ë�Æ¡Ávñ�ÀWËyÑ1À�ËyÐ�ÕWÍ�É�Í-Õ × Á!Â
Ó{ÃKÉyËyÌ�ËyÕ�Â3ÁRÉ?Ã{Ê3Ë�ÓßË?Ð7Ê3ËyÑ�ÜWÀßÝ%Ð*Ë?ÑRÐOÃKÕ¾Ì�Ã-Ð7Ê3ÂVÍ-ÕWÍ(Æ�Ý(â]¿�ÀWÁ�Â3Á!Ã-Ð*Í-Õ�ÎàÍ(ÂAÕWÁ!Ó(Á!Â*Ê3ÀWÁRÉyÁ!Ð3Ð]ÀsÍ(É?Ì%Ë�Õ ×
Í(Õ�Ê3Í�ÊVÀWÁ�Ï¾Á!É�ËyÁ�ÎAÍKÎpÃ(ÏsÐ*Í-É�ÈWÊVÁoÊVËyÆ¡Á_ÀWÁ!ÂVÁ�Ë?ÐAï7ÈsÐ*ÊVË�ðsÁ=ÌÖÏ&Ý�ÊVÀsÁ_Ë�Õ&Ê3ÁRÕsÌ%Á=Ì�ÐVÑRÍ(Ü�Á�ÍKÎOÊVÀsÁ
Í(Õ&Ê3Í(ÉyÍ × Ý¡ÎàÍ-Â�Æ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â�ÏsË�Í-É�Í × Ý 7OÜWÀßÝßÐVË?ÑRÃKÉbÜWÂ3Í%Ñ�Á=ÐVÐVÁ!Ð�ËyÕ�ÉyËyÓ&ËyÕ × Í-Â × ÃKÕWË?Ð*Æ�Ð�ÀsÃmÓ(Á�ÐVÍ
Î5ÃKÂoÕWÁ!Ó(Á!ÂvÏ�ÁRÁ!Õ üßÕWÍ{ñ�ÕÅÊVÍ�ÂVÁ=Ã(Ñ1À�Ê3ÀWÁ¡ÂVÁ=ÃKÉyÆ ÍKÎ�ÂVÁ!ÉyÃKÊVËyÓ&Ë?Ð*ÊVË?Ñ_ÜWÀßÝ%Ð*Ë?ÑRÐ!â
� � ��÷�Ë?ÐcÎàÈWÂ*ô
ÊVÀsÁRÂcÐVÈWÏbÑ�É?Ã(Ð3Ð*Ë�ðsÁ=Ì�Ã-ÑRÑRÍ(Â1Ì%Ë�Õ × ÌWË�Â3Á!Ñ�ÊVËyÍ(Õ�ËyÕ-Ê3Í � " #�!AÃ(ÕsÌ � ��!�� # ÷Râ�ó�Á!Ñ!ÃKÈsÐVÁ�ÜWÂ3Á!ÐVÁRÕsÑRÁ
Ð*ÊVÂ3ËyÑ�ÊVÉyÝ�ÉyÃ-Ð7Ê1Ð�Í(ÕWÁ�Æ¡Í-Æ Á!Õ&Ê�Í-ÕWÉyÝ(Ù%Ë�Ê¤Ì%ÍßÁ!Ð�ÕWÍ(ÊgÃKÜWÜ�Á!Ã(Â�Ë�Õ�ÊVÀsËyÐ�ÏsÂ3Ã(ÕsÑ1À�â

ægÕ¾ÃKÉyÍ × Í-ÈsÐ ÊVÍ ÃKÏsÐ*ÊVÂ1Ã(Ñ�Ê�Ã(ÕsÌýÜWÀßÝ%Ð*Ë?ÑRÃ(ÉgÍ(ÏWï7Á!ÑwÊ1ÐRÙ 	 ����� # # ÷�ø"�3÷�ËyÐ�Ð*ÈsÏ�ÑRÉyÃ-ÐVÐVËSð¾Á!Ì
ÏsÃ-Ð*Á=Ì�Í-Õ�ÜWÀßÝ%Ð*Ë?ÑRÃ(É�Ë�Ê7Ý�ËyÕ-Ê3Í ����#�! # " ��!  #"{÷�ø !©Ã(ÕsÌ
� + 
 # � � " �  #"{÷�ø !MÙ�ÃKÕsÌ�ÎàÈsÂ*Ê3ÀWÁRÂ(��� �
# ! #<" � !) #"{÷�ø !sÏsÃ-Ð*Á=Ì_Í-Õ�Æ¡ÁRÕ&Ê1ÃKÉyËSÊ7Ý�ËyÕ&ÊVÍ*�Å÷�ø ! " �  #"m÷Rø�! �5ÐVËyÆ ËyÉ?ÃKÂ©ÊVÍ �OÍ(ÜsÜ¾Á!Â � Ð � � Í-ÂVÉ?Ì
. � �©ÃKÕsÌ!��� # � � � 
  #"{÷�ø ! �MÐ*ËyÆ¡Ë�É?ÃKÂAÊ3Í �OÍ(ÜWÜ�ÁRÂ � Ð � � Í-ÂVÉ?Ì @ �)��â � + 
 # � � " �� &"m÷Rø�!�ËyÐAÐVËyÆ�ô

� 




ËyÉyÃ(Â�ÊVÍ �OÍ(ÜWÜ�ÁRÂ � Ð � � Í-ÂVÉ?Ì � ��Ã(ÕsÌÇÐVÈWÏ�ÑRÉyÃ-ÐVÐVË�ðsÁ!Ì ÏsÃ-Ð*Á=Ì Í(ÕÇñ�ÀWÁRÊVÀWÁ!Â�Ë�Ê�Ë?Ð�Ì%Í-ÕWÁ�Í-Â
ËyÕWËSÊ3ËyÃKÊVÁ=Ì�ÏßÝ�ÀßÈWÆ�Ã(Õ�ËyÕ&ÊVÁ!Õ-Ê3Ë�Í-Õ�ËyÕ&ÊVÍ�� �
� " ø � � ! � " � ! 
 ÃKÕsÌ * " ! � #<" � � # � �1÷ #�#wâ

þßËyÆ¡Ë�É?ÃKÂ�Â3Á!Ã-Ð*Í-ÕWË�Õ × ñ�Ã(Ð�ÃKÜWÜWÉyËyÁ!Ì
ÊVÍ¡Í(Õ&ÊVÍ-É�Í × Ë?ÑRÃ(É�ÉyÝ�ÑRÃKÜWÊVÈWÂ3Á¤Ê3ÀWÁoÆ¡Á!ÃKÕsË�Õ × Í(Î]ÊVÀsÁ
úoävó ÌWÃ{Ê1ÃKÏsÃ-Ð*Á¡ÑRÃKÊVÁ × Í(Â3Ý�� � ø�� " ö-÷�� " ��Ù©ñ�ÀWË?Ñ1À Ë?Ð�Ì%ÁRðsÕWÁ!ÌÄÃ(ÐoÃ �VÌWÃKÊ3Ã(ÏsÃ(ÐVÁ�Í-Ï%ï7Á!Ñ�Ê
Ñ�É?Ã(Ð3ÐcÈsÐ*Á=ÌÖÊVÍÖÐ*ÊVÍ(Â3Á_Æ�ÃKÜ¾ÐcÏ¾Ã(ÐVÁ!Ì�ÈWÜ�Í(ÕÒÎàÂVÁ=è-ÈsÁRÕsÑRÝ�ÍKÎpÂ3Á!Ñ�Í-Æ�ÏWËyÕsÃKÊVËyÍ(Õ�Ï�Á�Ê7ñ�ÁRÁRÕ × ÁRô
ÕWÍ-Æ Ë?Ñ�ÐVÁ × Æ¡ÁRÕ&Ê3Ð!ÙmÂVÁ=Ð*ÈWÉ�ÊVËyÕ × Ë�Õ�ÊVÀWÁ�Í(Â1Ì%ÁRÂ3Ë�Õ × ÍKÎsÆ�Ã(ÂVü-ÁRÂ1Ð�ÃKÉyÍ(Õ × Ã¤Ñ1ÀWÂ3Í(Æ¡Í-ÐVÍ(Æ¡ÁAÏsÃ-Ñ1ü&ô
Ï�Í(ÕWÁ-Ù�È¾Ð*ÈsÃ(É�ÉyÝ�Æ Á=Ã(ÐVÈWÂ3Á!ÌÖËyÕÅÑ�Á!Õ-Ê3Ë 5 Í(Â × ÃKÕ¾Ð �sâgågÍKÊ3Á_Ê3ÀsÃ{ÊcÊVÀWË?ÐvËyÐ¤Í(Õ&ÊVÍ-É�Í × Ë?ÑRÃKÉyÉyÝ
ÕWÍ(Ê
ÊVÀsÁÒÐVÃ(Æ Á�Ã-Ð�Ã ÉyËyÕWü{Ã × ÁÖÆ�ÃKÜýË�Ê3ÐVÁRÉ�Îvñ�ÀsËyÑ1ÀýË?Ð�ÃKÕýÃKÏsÐ*ÊVÂ1Ã(Ñ�Ê�ÑRÍ(ÕsÑRÁRÜ%Ê�ñ�Ë�ÊVÀ ÑRÁRÂVÊ3ÃKËyÕ
Æ�Ã{Ê3ÀWÁRÆ�Ã{Ê3ËyÑ!ÃKÉOÜWÂ3Í(Ü�ÁRÂVÊVËyÁ!Ð!Ù�ÕWÍ-ÂvË?ÐvËSÊ�Ã(Õ Ã-ÑwÊVÈ¾ÃKÉAÉyË�ÕWü{Ã × Á Æ¡Ã(Ü ñ�ÀsËyÑ1ÀÄËyÐoÃÖÑ�Í-ÕsÑ�Â3Á�Ê3Á
ËyÕsÐ7Ê1ÃKÕsÑRÁ�Í(Î%ÊVÀWÁ�Ñ�É?Ã(Ð3Ð�ÍKÎWÉyËyÕWü{Ã × Á�Æ¡Ã(ÜsÐ]ÎàÍ(Â�Ã¤ÜsÃKÂVÊVË?Ñ�ÈsÉyÃ(Â�Í(Â × Ã(ÕWËyÐVÆ Ã(ÕsÌ_Ñ1ÀWÂ3Í(Æ¡Í&Ð*Í-Æ Á-â

¿�ÀWÁ
ÑRÍ(Æ¡ÜWÉyÁ�Ê3Á�ÜsÃ{Ê3À ÎàÂVÍ-Æ Â3Í&Í(Ê_ÕWÍ%Ì%Á � ÷ � øßö�Ê3Í�� � ø�� " ö-÷�� " �ÿË?Ð�ÐVÈWÆ¡Æ¡Ã(ÂVË?ÐVÁ!Ì
ËyÕ ù©Ë × ÈWÂ3Á � â�¿�ÀWÁ�Æ¡Á=ÃKÕWËyÕ × ÍKÎ�ÊVÀWÁ�ÌsÃ{Ê3Ã(ÏsÃ(ÐVÁ¡ÑRÃ{Ê3Á × Í(Â3Ý�� � ø�� " ö&÷�� " �ÿËyÐ_Ñ!ÃKÜ%Ê3ÈWÂ3Á!Ì
ÏßÝÒÃ�ÐVÁRÂ3ËyÁ!ÐvÍKÎ�Í-Õ&ÊVÍ(ÉyÍ × ËyÑ!ÃKÉOÐ*Ü�Á!ÑRËSð�ÑRÃ{Ê3Ë�Í-ÕsÐ!â�¿�ÀWË?ÐcÁRéWÃKÆ¡ÜWÉyÁ ÐVÀWÍ{ñgÐvÀWÍ{ñ ÃÖÐ*Á!Æ�ÃKÕ&ÊVË?Ñ
Ì%ÁRðsÕWË�ÊVËyÍ(Õ ÍKÎ�ÃÄÆ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â�ÏWË�Í-É�Í × Ë?ÑRÃ(ÉgÑ�Í(Õ¾Ñ�ÁRÜWÊ
ÑRÃKÕ�Ï�ÁÒÁ�éßÊVÂ1Ã(Ñ�ÊVÁ=ÌÿÎàÂ3Í(Æ ËSÊ1Ð�Æ¡ÁRÂ3Á
Ü�Í-ÐVËSÊ3Ë�Í-Õ�Ë�ÕÒÃ(Õ�Í(Õ&ÊVÍ-É�Í × Ë?ÑRÃKÉ × Â3Ã(ÜWÀ�â�þßËyÆ ËyÉ?ÃKÂ3É�Ý-Ù¾ÐVÁRÆ�ÃKÕ&ÊVË?Ñ�Ì%Ë�ê�Á!ÂVÁ!ÕsÑ�Á=Ð¤Ã(ÕsÌ�ÊVÀWÁ�É�Á=Ã(Ð*Ê
× Á!ÕWÁRÂ1ÃKÉOÑ�Í-Æ¡Æ Í-Õ ÑRÍ(ÕsÑRÁRÜ%Ê�ÍKÎ�Ã
ÜsÃ(Ë�ÂoÍ(Î�Ñ�Í-ÕsÑ�Á!Ü%Ê3ÐoÑ!ÃKÕÅÏ�Á ÎàÍ(ÈWÕ¾ÌÅÏßÝÖÎàÍ(ÉyÉyÍ{ñ�Ë�Õ × ÊVÀsÁ
× Â1ÃKÜsÀ
ÈWÜßñ�ÃKÂ1ÌWÐ�ÃKÉyÍ(Õ × �*Ë?Ð�Ã¡Ð*ÈsÏ�ÑRÉyÃ-ÐVÐ�Í(Î �¡ÃKÕsÌ �*Ë?Ð�Ã Æ Á!Æ�Ï�ÁRÂgÍ(Î � É�ËyÕWü%Ð�ÈWÕ&Ê3Ë�É�Ï�ÍKÊ3À
ÜsÃKÊVÀsÐ�Æ¡ÁRÁRÊgË�ÕÖÍ-ÕWÁ�Ñ�Í(Õ¾Ñ�ÁRÜWÊ!â
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ÔTÕ�ÊVÀWË?ÐAñ�Í(Â3ü�ÙmÊ3ÀWÁgÑ�Í-Æ¡Æ�ÈWÕWË?ÑRÃKÊVËyÍ(Õ�ÜWÂVÍ-ÏWÉyÁRÆ ËyÕ¡Æ Í-É�Á=Ñ�ÈWÉ?ÃKÂOÏWËyÍ(ÉyÍ × Ý�ÀsÃ(Ð©Ï�ÁRÁ!Õ ÉyÍßÍ(ü-Á!Ì
Ã{Ê]ÎàÂVÍ-Æ Ê3ÀWÁ�ÓßËyÁRñ�Ü�Í(ËyÕ&Ê]ÍKÎsÐVÁRÆ�ÃKÕ&Ê3ËyÑAËyÕ&ÊVÁ × Â1Ã{ÊVËyÍ(Õ]â�¿]ÍcË�Æ¡ÜWÂ3Í{Ó(ÁOÊ3ÀWÁ�ÑRÈWÂVÂ3ÁRÕ&Ê]ÐVËSÊ3ÈsÃ{Ê3Ë�Í-Õ
ÍKÎYÕWÍ-Õ%ô[ÈWÕWË�ðsÁ!Ì¡ÃKÕ¾Ì Ã(Æ�ÏWË × ÈsÍ(ÈsÐAÓ-Í%ÑRÃKÏsÈWÉyÃ(ÂVÝoÊ3ÀWÁgÍ-ÕWÉ�Ý Ð*Í-É�ÈWÊVËyÍ(Õ¡ËyÐpÊVÍ_Ì%Á!Ó(Á!É�Í-Ü¡Ã�ÑRÍ(Â3Á
ÍKÎ�Ñ�Í(Æ¡Æ¡Í(ÕsÉ�Ý_Ã × Â3ÁRÁ!Ã(ÏWÉyÁ�Ì%Á�ð¾ÕWËSÊ3Ë�Í-ÕsÐOÃKÕsÌ�ÈsÐVË�Õ × ÊVÀsÍ-ÐVÁ�Ê3ÍvËyÆ¡ÜWÉyÁRÆ¡ÁRÕ&ÊOÈsÐ*Á!ÂOË�Õ&ÊVÁ!Â*Î5Ã-Ñ�Á=Ð
ÊVÍ�Ã(ÕsÌ
Ï�Á�Ê7ñ�ÁRÁ!Õ�ÌsÃ{Ê3Ã(ÏsÃ(ÐVÁ!Ð!âO¿�ÀWÍ-ÐVÁ�Ì%Á�ðsÕsËSÊ3Ë�Í-ÕsÐ�Æ�ÈsÐ*Ê�Ï¾Á�ÑRÍ(ÕWÕWÁ=ÑwÊ3Á!Ì
ÊVÍ¡Á!Ã-Ñ1À�Í(ÊVÀWÁ!Â
ÐVÍÿÊVÀ¾Ã{Ê�ÕWÍýÃKÆ�ÏsË × ÈWËSÊ3Ë�Á=Ð
Í{Ó-ÁRÂ�ÂVÁ!ÉyÃKÊVËyÍ(ÕsÐ�Ï�Á�Ê7ñ�ÁRÁRÕ Ñ�Í-ÕsÑ�Á!Ü%Ê3Ð�Â3ÁRÆ�ÃKËyÕ ÃKÕ¾Ì ÊVÀ¾Ã{Ê�Ã
Ñ�Í-Æ¡ÜWÈ%ÊVÁ!Â�Æ�ÃmÝ�Ë�ÕWÎàÁRÂ�ÎàÂ3Í(Æ ÐVÜ�Á!Ñ�Ë?ÃKÉyË?Ð*Á=Ì�Ê3Í × ÁRÕsÁRÂ1ÃKÉyËyÐVÁ!Ì�Ñ�Í(Õ¾Ñ�ÁRÜWÊ3Ð�ÃKÕ¾Ì
ÓßË?Ñ�Á�Ó(Á!Â3Ð3ÃWâ

ægÕ Í(Õ&ÊVÍ-É�Í × Ý Ã(Ð¡ÃKÕ¥Á�é%ÜWÉyËyÑRËSÊ�ÃKÕsÌ¥ÀWËyÁRÂ1ÃKÂ1Ñ1ÀWËyÑ!ÃKÉ�Ð*Ü�Á!ÑRËSð¾Ñ!Ã{Ê3Ë�Í-Õ¥ÍKÎ¤ÊVÀWÁ�ÂVÁ!É�Á!Ó{ÃKÕ&Ê
Ñ�Í-ÕsÑ�Á!Ü%Ê3Ð�ËyÕ Ã(Õ Ã(ÜWÜWÉyËyÑ!Ã{ÊVËyÍ(Õ Ì%Í(Æ�ÃKËyÕ Ë?ÐÖÍ(ÕsÁ Æ¡Á!Ã(ÕsÐ�ÊVÍýÌ%ÁRÓ-ÁRÉyÍ(Ü Ð*ÈsÑ1À Ð*Á!Æ�ÃKÕ&ÊVË?Ñ
Â3ÁRÜ�Í-ÐVËSÊ3Í(Â3Ý(â?.¤ÁRÂ3Á(Ù�Ê7ñ�Í�Í(Õ&ÊVÍ-É�Í × ËyÁ!ÐgÎàÂVÍ-Æ Ê3ÀWÁ É�Ë�ÊVÁ!Â3ÃKÊVÈWÂ3Á(Ù�*-,oÍ-ÐVÆ¡Í-Ð¤Ã(ÕsÌ (�Ý%ÑKÙbÀsÃmÓ-Á
Ï�ÁRÁRÕÅÂVÁ!Ó&ËyÁRñ�Á!Ì�ñ�Ë�ÊVÀÒÂ3Á!ÐVÜ�Á!ÑwÊcÊVÍ
ÐVÈWË�Ê3Ã(ÏWË�ÉyË�Ê7Ý�ËyÕ�Æ¡Í(ÉyÁ!ÑRÈWÉyÃ(Â¤ÏWËyÍ(ÉyÍ × Ý(â�¿�ÀWÁ *-,oÍ-ÐVÆ Í&Ð
Í(Õ&Ê3Í(ÉyÍ × Ý Ë?Ð�ÎàÍ-ÈWÕsÌ
ÕWÍKÊ�ÊVÍ Ï¾ÁcÊVÂ1ÃKÕ¾Ð*ÜsÃ(ÂVÁ!Õ&Ê�ÃKÕ¾Ì�ÜWÂ3Á!Ñ�Ë?ÐVÁ¤ÁRÕsÍ(È × À�ÊVÍ¡Ñ�Í-É�ÉyÁ!Ñ�Ê�Ã(ÕsÌ
ÐVÍ(ÂVÊ
Ð3Ñ�ËyÁRÕ&ÊVË�ð¾Ñ_ÑRÍ(ÕsÑRÁRÜ%Ê1ÐgÑ�Í-ÕsÑ�Á!ÂVÕWËyÕ × Æ¡Í(ÉyÁ!ÑRÈWÉyÃ(ÂgÏWËyÍ(ÉyÍ × Ý(â
(�Ý%Ñ_ÑRÍ(Õ&Ê3Ã(Ë�Õ¾Ð�Ã�É�Í(ÊgÍKÎAüßÕWÍ{ñ�É�ô
Á!Ì × ÁoÃKÏ�Í(È%Ê�Ð*Á!Æ�ÃKÕ&ÊVË?ÑcÌWËyÐ*ÊVËyÕsÑwÊ3Ë�Í-ÕsÐ�ËyÕ�ÌWÃ(Ë�ÉyÝ�É�Ë�ÎàÁoÏWÈ%ÊgÐVÁRÁRÆ�Ð�ÊVÍ¡Ï�Á¤Ê3ÍßÍ ÑRÍ(Æ¡ÜWÉyËyÑ!Ã{ÊVÁ=Ì
ÃKÕ¾Ì�Í{Ó-ÁRÂ3É�Í&Ã(Ì%Á=Ì�ñ�ËSÊ3À�Ñ�Í(Õ¾Ñ�ÁRÜWÊ3ÐAÕWÍ(ÊAÂVÁ!É�Á!ÓmÃ(Õ&Ê©ÎàÍ-ÂAÆ¡Í(ÉyÁ!Ñ�ÈsÉyÃ(Â©ÏsË�Í-É�Í × Ý �MÃKÕsÌ�ÜWÂ3Í(ÏsÃ(ÏWÉ�Ý
ÊVÍßÍ¡Á�é%Ü�ÁRÕsÐVËyÓ(Á ��Ê3Í¡Ï¾Á�Í(Î©ÈsÐVÁoÀWÁRÂ3Á(â

�ÄÍ(Â3ü¥ÀsÃ-Ð�Ï¾Á × ÈWÕ Í-Õ Ã ÜWÂVÍ&Ð*Ü�Á!Ñ�ÊVËyÓ(ÁÖÍ(Õ&Ê3Í(ÉyÍ × ÝÿÎàÍ(Â�Æ¡Í(ÉyÁ!ÑRÈWÉ?ÃKÂ�ÏWËyÍ(ÉyÍ × Ý(â ¿�ÀsÁ
ÈWÜWÜ�ÁRÂAÉyÁRÓ-ÁRÉßÍKÎsÊVÀWÁ�Í(Õ&Ê3Í(ÉyÍ × ÝvË?ÐOÉ�Á=ÃKÕ�Ã(ÕsÌ_ËyÕ¡Ã × Â3ÁRÁ!Æ¡ÁRÕ&Ê�ñ�Ë�ÊVÀ�ÊVÂ1Ã(Ì%Ë�ÊVËyÍ(Õ¾ÃKÉßÃKÂ × ÈWÆ¡ÁRÕ&Ê1Ð
ÎàÂ3Í(Æ ÜsÀWË�ÉyÍ-ÐVÍ(ÜsÀ&Ý�ÍKÎpÐ3Ñ�ËyÁRÕsÑRÁ(â�ÔTÕÒÑRÍ(Õ&ÊVÂ1Ã(Ð*Ê�ÊVÍ�Í(ÊVÀWÁ!ÂgÍ(Õ&Ê3Í(ÉyÍ × ËyÁ!Ð!ÙßÊVÀsÁ�Ñ�Â3ËSÊ3ÁRÂ3Ë�Í-ÕÖÈsÐ*Á=Ì

� �



ÎàÍ(ÂAÐVÈWÏbÑ�É?Ã(Ð3Ð*Ë�ÎàÝßË�Õ × ÃoÑ�Í-ÕsÑ�Á!Ü%Ê©Ë?ÐOÁ�é%ÜWÉyË?Ñ�Ë�ÊVÉyÝ�Ð7Ê1Ã{Ê3Á!Ì�Ã(ÕsÌ�ÊVÀWÁ!ÂVÁRÎàÍ(Â3Á�Á=ÐVÐVÁRÕ&ÊVË?ÃKÉ%Ì%Á=Ñ�Ë?Ð*ËyÍ(Õ¾Ð
ÃKÕ¾ÌÅÃ(Ð3ÐVÈWÆ¡Ü%ÊVËyÍ(ÕsÐcÏ�ÁRÀWËyÕsÌÅÊVÀWÁ¡Í(Õ&Ê3Í(ÉyÍ × ÝÖÃKÂ3Á�Æ�Ã-Ì%Á�Ê3Â3Ã(ÕsÐVÜsÃKÂ3ÁRÕ&Ê!â�.gÍ-Æ¡Í(ÕßÝßÆ¡ÐvÑRÃ(Õ
Ï�Á�ÀsÃKÕsÌWÉ�Á=Ì
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