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f�l�qs�Gjkl���qsi^u o�pGl:i^qs}Go�i^�gf�~��$w�i�h�qso���rkqs�ân�m�jk�Gfu��Gqso�p�yZl�w�iÖo�p�l�i^qs}Go�ik�£��rkf�m�pZr^jkl�o�}Go�l�o�ikf�¨¢jkmGp�j^ikh�l�f�¨¢r^p�uZh�qsmGu��Gjkl�frkhGh�x�o�ikuéu��Gqso�p�yZrÖl���h�o�jkr^x&u�i^f�o�yGpZhGqsm�jki^f�f�~¢�$w�i'o�pGl:i^qs}Go�i^�gf�w�r^uZru��Gqsrkl�o�m�p
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�sw�l�l�h�ì a7a=�g���g~ f�r^}Gr^p�pGrkw�~ u���a �"rkp�u
�sw�l�l�h�ì a7a=�g���g~ uGikrkuGx�o:pGik~ uG��a �
2 ß+iki
�sw�l�l�h�ì a7a=�g���g~ o�p�l�i^qsrkjkl�~ uG��a �
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�$w�iïn��Gp�uGrk��ikp�l�r^xÅl�r^f��¤uG��qso�p�yêl:wGiïp�r^qsqsrkl�o�}Gi jkqsi^rkl�o�m�p¤o�fâl�mjkm�pGjki^h�l���r^x:o × icl�w�i�m�}|i^qsrkx�x�o�u�ikr�m�n�l�w�i�n���l��Gqsi�o�pGl:i^qsrkj^l:o�}|i�p�rkqsqsr^l�o:}|ik~�$w�i-hG��qsh�mGf�i-o�f�l�m&ikf_l�rk��x�o�f�w&rgjkm�����m�p&y|qsm��Gp�u&n�mGq�l:wGi-n��Gqsl:wGikq$��m�qs�o:p'l�wGi�u�ikf_o:y|p'h�qsm �=ikj^l:f�r^p�uÆf�i^l��GhÆf�hGikjko�n�o�j@qsi^Â��Go:qsi^��i^p�l�f�u�o�qsi^jkl�ikul:mG�gr^qsu�f&rcjk��f_l:mG��i^q�m�q�l�mG�grkqsuGf&l�w�icqsikf�l�m�ngl:wGi�uGikf�o�y|pdl�ikr^��~��$w�i���Gx:l�o���iku�o�r&r^��l�w�mGq�l:q�o:i^u@l�m@rkuGu�qsi^f�f�l�w�i&�|ik��jkmGp�j^ikh�l�n�mGq�l�w�i·n���l���qsil:qsr^o�p�o�p�y�rkpGudr^f�f�i^f�f���ikpGl�f���f�l�ik���G�@n�m�qs����x�r^l:o�pGy��Gi^�@qsikÂG��o�qsik��ikpGl:fl:mcl�w�i·f_�|f_l:i^��~a�$w�o�fg��m��Gx�uc�Gf���r^x:x����Gi�uGm�p�i���r^f�iku�m�p�r���qsrko�pGf�l�m�qs�m�n"o�uGikrkf���i^l:��iki^p�wGo:��¨Gr�hGqsm�u��Gjki^qs¨�rkpGu�l�wGi�j^m���h�rkpG��~
í Ï�ÑGÚ�ÔkÓ�Í�Ü î Û�Ô·Ï�Õ�ÑGÒ�Ü�Ú î Í�Õ_Î�� î Õ � î Í�Õ�Ô^þ�óGÒ:Õ_Ô·Ñ�ÚgÎ-ó�ð^Û�Ò�ÜsñTÍ�Õ_Î-Ñ î Ò�Í�ÜÑ�Úgö$ÍGÚ�Ú�Ò�Ï�ò�Ô@Ò�ÜÆÍGÕ�Ó�Ô^Õ î ÍÆÓ�Ô^Ú�Ò�Þ�ÜÆÑËðkÍ�ÜGðkÔ¿ö î ñ ÍGÕ î Û�Ô@ÜGÑ�Õ�Õ�Ñ î Ò:ÍGÜ í �õ�Í�ó�ò�Ó'ÜGÍ�Õ�Î-ÑGò�ò � ÜGÍ î õ�Õ�Ò î Ô�Ñ�Ü � î Û�Ò�Ü�Þ'ÓGÍ�õ�Ü�ñTÕ�Í�Î î Û�Ò�Ú�Î-Ô^Ô î Ò�Ü�Þ¢ñTÍ�ÕÎ � Ú�Ô^ò ñ ùaÒ î Ò:Ú�Ñ�ò�ò`ÑGÏ�Í�ó î ò�Ò�Ú î ÔkÜGÒ:ÜGÞ�Ñ�Ü�Ó�óGÜ�Ó�Ô^Õ�Ú î Ñ�ÜGÓ�Ò�Ü�Þ
	 à �Gx:l�o���iku�o�r
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	 � ÍGóéò:Ô^Ñ�Õ�ÜéÑéò�Í î ù¢Ñ�ÜGÓZÒ î Ò�Ú�Ñ�ò�ò·ÑGÏ�Í�ó î ÞGÑ î Û�Ô^Õ�Ò�Ü�ÞZÒ�ÜsñTÍ�Õ_Î-Ñ î Ò�Í�ÜÏ�Ôkð^Ñ�óGÚ�Ô � Í�ó{ÛGÑ�û^Ô î Í�õ�Õ�Ò î Ô
ÑGÏ�Í�ó î�î Û�ÔkÚ_Ô&ñTÒ�Þ�óGÕ�ÔkÚ�ù�Ñ�ÜGÓzÎ-ÑGôkÔ�óÈöñ Ò�ÞGó�Õ�Ô^Ú�õ�Û�Ô^Õ�Ô î Û�Ô � ð^Ñ�Ü�Ú�Ñ � – � Ô^Ú���ôkÜGÍ�õ î ÛGÑ î Þ�ó � ùGÛ�Ô�Ò:Ú�ðkÑGò:ò�Ô^Ó
�^ÔkÜ�ÚÑ�Ü�Ó�Û�Ô�õ�Í�Õ_ôkÚ�Ò�Ü î Û�Ô�õ�Ñ�Õ�Ô^Û�ÍGó�Ú�Ô�	 à ��x�l�o:��ikuGo�r�e���l�w�mGqµ-m���ik}|ikqs¨7w�igu�o�u&rkx�f�m·f�l�qsikf�f�l�wGrkl+l:wGign�o�y|��qsi^f�w�r^}Gi�l:m���i�rkp�mGp�����m���fo:pzl�w�i5f_ikp�f_i5l�w�r^l�p�m�o�p�u�o�}|o�u���r^x�o�pzl�w�i�m�qsy|rkpGo × rkl�o�m�p�f�wGm���x�u���iu�o�qsikj^l:x��@o�uGikp�l�o�n�o�rk�Gx�i�rkf�m�p�i�mGn�l�w�i�n�o�y|��qsi^f�o�p�l�w�i�f�l�m�qs��~�µ-i���m���x�u

rkx�f�m·f�l���u���jkmG�����Gp�o�jkr^l:o�mGp&rkpGu&qsikx�rkl�o�m�pGf���i^l:��iki^p&h�i^m�h�x�i-o�pGl:i^qsp�r^x:x��rkpGu&��i^l��giki^p&uGo:n�n�ikqsi^p�l/u�i^h�rkqsl���ikpGl:f_~¡ 'w�i^p·l�qs��o:pGy�l�m���p�uGikqsf�l�r^p�u·l�wGijk�Gx�l:�Gqsi@rkpGuÆmGh�o�p�o�m�pGf�m�n-hGikmGh�x�i�wGi��gmG��x�uËpGm�qs��rkx�x���x:mGm��Jn�m�q�r^p���gqso�l�l�ikpb��rkl�i^qso�rkx�l:wGrkl�o�f�rkjkj^ikf�f_o:�Gx�iÆx�o:�|iËhG���Gx:o�jdqsikx�rkl�o�m�pGf@x�ikrkn�x:i^l�f�¨o�p�l�ikqspGrkx7pGik�gf_x�ikl�l�ikq`i^l:j^~�e�f�w�i�ik�|h�qsi^f�f�i^u�o�l�ì
	 î ÛGÔ�ö`Ñ�ÞGÔ î Û�Ñ î ðkÍGÜ î Ñ�Ò�Ü�Ú�ð^Í�Î�ö`ò:ÑGÒ�Ü î Ú�Ò:Ü î ÛGÔ�Ü�Ôkõ�Ú_ò:Ô î�î Ô^Õ�Ò:Ú�Í�ñ î Ô^ÜÞ�ÍGÍ�ÓGù���õ�Ò�ò�ò�Ísñ î ÔkÜ�Ú�ÍGÕ î�î Û�ÔJÒ:Ü�ñTÍ�Õ�Î-Ñ î Ò:ÍGÜ î ÛGÔkÕ�Ô^ù�ÏGó î � Í�óÖðkÑGÜ�ñ Ò�ÜGÓÚ�ÍGÎ-Ô�Í�ñ î Û�Ô�Ú î ósñ�ñAö$Ô^ÍÈö`ò:Ô�Ísñ î ÔkÜ î Û�Ò�Ü�ô�Ñ�ÏGÍ�ó î 	 à �Gx�l:o���ikuGo:r�eg�Gl�w�m�q
� p�m�h�hGm�f�o�l�o�m�p�l�m�o�pGl:i^qsp�r^x7p�ik��f�x�ikl�l�ikqsf�¨Gh��G��x�o�j�qsi^x:r^l�o:mGp�x�i^rkn�x�ikl�f��gm��Gx�um�n�l:i^p�yGo�}|i�r�h�mGf�o�l�o:}|i�rkpGu&h�r^qsl�o:r^xahGo�jkl���qsi-mGn$l�w�i-j^m���h�rkpG� �awGm��gi^}Gi^qs¨o�l$jkr^pc�Gi�o���h�mGqsl�rkp�l"o:p�uGikl�ikqs��o�p�o�p�y�l�w�i¢f�o�y|p�r^x:f�l�w�i¢jkmG��hGrkpG�&�gr^p�l�fl�m·y|o�}Gi�o:l�f�f_��qsqsmG��p�uGo�p�y|f�~ � p�l�w�o�f�r^jkl�o�}Go�l���¨�l�w�i�yGr^��i�rk�Gl�w�m�q"�gm��Gx�u��Gi
f
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	 Ò î Ò:ÚËÚ î Ò:ò�ò�ÓGÒ ñ�ñTÒ�ðkóGò î ñTÍ�Õ î ÛGÔ5ð^Í�Î�ö`Ñ�Ü � î Í{ó�ÜGÓ�Ô^Õ�Ú î Ñ�ÜGÓzõ�ÛGÑ î Ò�ÚÒ�Î�ö$ÍGÕ î Ñ�Ü î Ò�Ü î ÛGÔéÚ�Û�ÍGÕ î Ú î Í�Õ � í Ú_Í�Î-Ô î Ò�Î-Ô^Ú î ÛGÔ � õ�Ò�ò:ò�Ñ�ð î óGÑ�ò�ò �ðkÍGÕ�Õ�Ô^ð î õ�Í�Õ_Ó�ÚcÒ:Ü î Û�Ô�Ú�ÛGÍ�Õ î Ú î ÍGÕ � Ï�Ô^ðkÑ�óGÚ�Ô î Û�Ô � ÓGÍ�ÜGÍ î õ�ÑGÜ î-î ÛGÔÑ�ð î ó�Ñ�ò�õ�Í�Õ�ÓGÚ î Í�Ï�Ô�Ú�ÑGÒ:ÓGù�Û�Í�õ�Ô^ûkÔ^Õ�Ñ î�î Û�Ò�Ú�ö`Í�Ò�Ü î Ò î Ò�Ú�Ü�Í î Ú:ö$Ôkð^Ò ñ Ò�Ô^Óõ�Û�Ñ î7î Û�Ô�ðkÛ�ÑGÕ�ÑGð î ÔkÕ�Ú�Ú�Û�ÍGó�ò�Ó�Ú�Ñ � 	 à ��x�l�o:��ikuGo�r�e���l�w�mGq�$w�i�y|rk��i�rk�Gl�w�mGqzf�l�qsi^f�f�iku²l:wGrkl�l�w�ithGqso:��rkqs� h��Gqsh�mGf�itm�nZl�wGi
manuscript

o�f�l�m&��rk�|i-l�w�i-x�o�p�i^f�m�n$l�w�igjkw�r^qsrkj^l:i^qsf���m�qsigj^m�y|ikpGl:¨�ik~ y|~n�qsmG�z��w�m�f_ig}|o�ik�ghGm�o�p�l/f�wGm��Gx:u�l�w�o�f�x�o�p�ig�Gigi^�GhGikqso�ikpGjkiku����¢l�w�i���f�i^qs~egx�f�mG¨¢w�i'w�r^f�ik�|h�i^qso:i^p�j^ikuZl�w�r^l·l�w�iÆ��rkpG��f�j^qso�h�l�w�rkf�l�mb�GiÆqsrkl�wGikqu�i^l�rko�x�iku·o�p�m�qsuGikq$l�m·r^}GmGo:u�rkpG����o�f��Gp�uGikqsf�l�rkpGu�o�p�y|f��Gikl��gi^ikp�w�o��érkpGul�w�i�qsikf_l�m�n�l�w�i�h�qsmGu��Gjkl�o�m�p�l�ikr^��~5b-f��Grkx�x���l�w�i���rkpG��f�j^qso�h�l���o�x:x�ikpGuw�o�f h�rkqsl�o�jko�hGrkl�o�m�p o�p l�w�i h�qsm �=ikjklár^p�u rkpG� rk����o�yG�Go�l:� m�q��o:f_��p�uGikqsf�l�r^p�uGo:pGyGf���r^��w�r^}Gi�f�ik}|ikqsi�jkmGp�f�i^Â��Gikp�j^ikf�rkl$l�w�o�f�h�m�o�pGl`o�pl�w�i�u�i^f�o�yGp�h�qsmGjki^f�f�~

2.2
W{­�¬`¬`­ ����� ª S � ¬���� � �c¬`ª`±egf�m��Gl:x�o�p�i^udr^��mG}Gi^¨�uG��qso�p�y�l�w�i��gqso�l�o�p�y�m�n�l�w�i�f�wGm�qsl�f�l�mGqs�@rkpGuJl�wGi��rkp��Gf�jkqso�hGl:f_¨+l�wGi�p�r^qsqsrkl�o�}Gi�mGq�l�w�i�f_l:mGqs�

-
l:i^x�x:o�pGy·h�r^qslamGn$l�w�i-f���f�l�i^�{o�fu�i^}Gi^x�m�h�i^u�~��$wGièf�l���uG��qsik}|ikrkx�i^uvr{pG������i^q'm�nÆj^m�����mGp�x�����f�i^up�r^qsqsrkl�o�}Gi£f�l�qs�Gjkl���qsi^f�r^h�hGx:o�i^uá���¥l�wGi¶l:��márk�Gl:wGm�qsf�~é 'i¶wGrk}|io�u�i^p�l�o�n�o�ikuZl�w�qsi^ik¨¢o�pZm��GqcmGh�o�p�o�m�pZf_o:y|p�o�n�o�j^rkp�l�¨¢p�r^qsqsrkl�o�}Gi'f_l:qs�Gjkl���qsi^f�go�l�wÖu�o�n�n�i^qsikpGl-jkwGrkqsr^jkl�ikqso�f�l�o�jkf�rkpGu'u�o�n�n�i^qsikp�l�x�ik}|ikx�f�m�n¢jkmG��hGx:i^�Go�l���~�$w�i^f�iËf_l:qs�Gjkl��Gqsikf@hGx:r^��iku5rdf�o�yGpGo�n�o�jkrkpGl¢qsm�x�ido�p�l�w�iJ�gqso�l�o:pGyÖm�n·l�wGip�r^qsqsrkl�o�m�p�rkpGu�l�w�ik��rkx�f�m�h�x�rk��i^uJr���r �=mGq�qsmGx:i�o�p�l�w�i�j^m�pGl:qsmGx�mGn�l�wGiu�i^f�o�yGp�h�qsmGjki^f�f �sr^x�f�m�¨Gl:wGik��n�mGqs�él:wGi�o�pGl:i^qsrkj^l:o�mGp�mGn"l�w�i�f���f�l�ik��f �s~



A B C D E F

s1

s2

s3354 6?8:9�; ��� C��:D'E�9�H%J�ENI:H%9�9�H%E�47L?;�D'E�9�8#J�E�8:9�;��#H%D';��KF?IKH D'47I:6�G7;D�;�G7;�J�E�4 F%I	�:H?E�A
�$w�igf_o:pGyGx�i�f�ikx�ikj^l�o:mGp�h�rkl�w�f�l�qs��j^l:�Gqsik¨Grkf�o�x�x���f�l�qsr^l:i^u�o�p�n�o�yG�Gqsi�»G¨�o�f�mGp�im�n$l�w�i-f_o:��h�x�i^f�lapGrkqsqsr^l�o:}|igf_l:qs�Gjkl���qsi^f�n�mGq$rkp·o�pGl:i^qsrkj^l:o�}|igpGrkqsqsrkl�o�}|i �sl�w�i��mGf�lÖf�o���hGx:iÅf�l�qs��j^l���qsivn�m�qbr^p�o�p�l�i^qsrkjkl�o�}|iÅpGrkqsqsrkl�o�}|iÅ��m���x�u ��if�o�l:�Grkl�o�m�pGf&�gwGikqsi�l�wGic�Gf�ikqgw�rkf�m�pGx:��mGp�i�f�ikx�i^jkl�o�m�pJl:mJjkwGm�mGf�icn�qsm���gw�o�j^w@�gi&��o�x:xAp�mGl�j^m�}|ikq�o�p@l�w�o�f�hGrkh�i^q��s~$eglAr&y|o:}|ikpch�mGo:pGl�o:pcl�o:��ik¨l:wGi��Gf�ikq��go�x�x`��i¢hGx:r^jki^u�o:p�r¢h�r^qsl�o:j^��x�rkq�f�o�l���rkl�o�m�p�r^f�o�p�uGo�jkrkl�i^u��G�&eg¨ä�¨¡É�¨ ³ ¨¡´�¨¡mGq$¦a~ � p·i^rkjkw�f�o�l���r^l:o�mGp�¨�l�wGi��Gf�ikq`��o�x:x7�Gi�r^��x�i�l:m���rk�|i�mGqqsikÂ��Go�qsiku�l:m���rk�|i�r�f�i^x:i^jkl�o�m�p�o�pcl�w�i¢r^h�h�x�o�jkr^l�o:mGp�~+´�rkjkw�j^o:qsj^x�i�o�p�l�w�in�o�yG�Gqsi�jkmGqsqsikf�hGm�pGu�f&l�mdr�f�o�l���r^l:o�mGp�¨�l�ik��h�mGqsrkx�m�q�f_h�rkl�o�rkx�¨���w�i^qsi�l�w�i��f�i^q�o:fgrk��x�i�l:mcm�q�qsi^Â��Go:qsi^u�l�m���rk�|i�r�uGikjko�f�o�mGp�~ � p�f�o�l���r^l:o�mGpce�¨"l�w�i��f�i^qAwGrkf�l�w�qsi^i-f�i^x:i^jkl�o�m�pGf�l�m&jkwGm�m�f_i-n�qsm��z�gwGikqsi-mGp�x��¢m�p�i�f�ikx�i^jkl�o�m�p�¨ßa»G¨¡w�r^f���i^ikp·uGikn�o�pGiku�rkf�j^m�qsqsi^jkl�~ � nal:wGi��Gf�ikq"p�ik}|ikqsl�wGikx�ikf�f�jkwGm�m�f_ikf�l�mf�ikx�ikj^l�iko�l�w�i^qgß�¾&m�qgß+Ã�l�w�i��Gf�ikq��go�x�x�i^p�u���h�o�p�l�w�i�f_rk��i�f�o�l:�Grkl�o�m�pn�m�qsj^iku&l�m&j^w�m�mGf�i-n�qsmG�{l�wGi-f�rk��i-hGm�m�x/mGn`f�ikx�i^jkl�o�m�p�f �sl:wGigj^w�m�f_ikp·mGp�i��r^��o�p&f�mG��igjkrkf_ikf��Gi-u�o�f�r^��x�iku �s~7ä�ikl��gi^ikp&l�w�igf�ikx�ikj^l�o:mGp&m�n$r��gqsmGp�ym�h�l�o�m�p�r^p�u�l�w�i�qsi^l���qsp�l�m�l�w�i&f_o:l��Grkl�o�m�p�¨$l�wGi&��f�i^q��go�x�x�qsi^jkiko�}|i&f�mG��if�m�qsl�m�n¢n�iki^u��Grkjk�Ëm�p'wGo:f�mGq�wGikqsf�rkj^l:o�mGp�¨�ik~ y|~�r�n���x�x

-
��m�l�o�m�p'}|o:uGikmf�ikÂG��ikpGjki^¨�r@f�m��Gp�uG¨�m�q¢r@f�o���h�x�i@l�ik�|l���i^f�f�rky|i@o�p�uGo�jkrkl�o�p�ydl�w�rkl�l�w�i��f�i^q�j^w�mGf�i&r&��qsm�p�ycrkpGf��gi^qs~$egj^jkm�qsuGo�p�y�l�m@l�wGi·����x�l�o:��ikuGo�r·rk�Gl�w�m�qs¨l:wGo�f·p�r^qsqsrkl�o�}Gi�f�l�qs��j^l���qsi��gr^f·m�n�l:i^pd�Gf�ikuJo�pdr^h�hGx:o�j^rkl�o�m�p�f��gwGikqsi�l�w�i��f�i^qgf�wGm���x�u���i�l�qsrko�pGiku�o�p�f�h�i^jko�n�o�j��gm�qs��l�r^f��Gf_~�e�f�o���h�x�o�iku��G��l�w�in�o�yG�Gqsik¨�l�w�o�f¢�Go�p�u�mGn�f�l�qs��j^l:�Gqsi��go�x�x�mGn�l�ikp���i·jkw�r^qsrkj^l:i^qso × iku�rkf���i^o�p�yw�o�yGwGx���l�ik��h�mGqsrkx+�gwGikqsi-f_o:l��Grkl�o�m�p�f�rkqsigwGrkhGh�ikpGo�p�y�o:p�rgx�m�y|o�jkr^x+l�o���ikx��m�qsu�i^q�rkp�u{�gw�i^qsi5��mG�{jkr^p�pGm�l�p�mGqs��r^x:x��éy|m{��r^jk��l�m{r5hGqsik}|o�m���ff�o�l:�Grkl�o�m�p �s�Gp�x�ikf_f��gqsmGp�y �s~�egf&rcf�h�i^jko�n�o�j�i^�Gr^��hGx:i^¨�l�w�ic���Gx:l�o���iku�o�rrk��l�wGm�q u�ikf_o:y|p�i^u�rkp�o�pGl:i^qsrkj^l:o�}|iáp�r^qsqsrkl�o�}Gián�mGq�l�qsr^o:pGo�p�y �sr^p�urkf�f�i^f�f���ikpGl �·m�n�ik��h�x�m���i^ikf�o:pÖr���r �=m�q�f�w�mGh�~� 'w�ikpÖr^p�i^��hGx�m���iki�gm��Gx�uË��f_i�l�w�icf���f�l�ik� l�w�ikpdrkl�r�y|o�}Gi^pËhGm�o�p�l�o�pËl�o���i^¨�r�j^��f�l�mG��i^q�go�x�x'rkf���l�w�i�ik��h�x�mG�|i^iÅr�f�hGikjko�n�o�j�Â��Gikf�l�o�m�pG¨ËrkpGu�l�wGiÅ�Gf�ikq
o:fh�qsikf_ikp�l�i^ucr�p��G���Gikq�mGn�uGo�n�n�ikqsi^p�l`f_ikx�ikj^l:o�mGp�f�l:m�j^w�m�mGf�i¢n�qsm���~ � p�l�wGo:ff�o�l:�Grkl�o�m�pG¨+r���qsm�pGy&rkpGf��gi^q���rk����i�l�m�m�o���h�mGx:o�l�i�m�q�l�m�m·h�m�x�o�l�i-o�p&l�w�iyGo�}|ikp5f_o:l��Grkl�o�m�p�~g´A}|i^qs����qsm�pGy �sr^p�u�qso�yGwGl �·f�ikx�ikj^l�o:mGp
o�fcqsiky|o:f_l:i^qsikurkp�uJ��f_ikuJn�m�q-x�r^l:i^q-i^}Gr^x:�Grkl�o�m�pJm�n�l:wGi���f�i^qs~�e�f�r�u�o�qsi^jkl�qsi^f���x�l�¨�l�wGo:ff�l�qs��jkl��Gqsi�o�f&�gi^x�x�f_��o�l�ikudn�m�q�i^}Gr^x:�Grkl�o�m�pdm�n-hGqsrkjkl�o�jkr^x�f�h�i^jko�n�o�j�f��|o�x�x:frkp�u�l�wGi����Gx:l�o���iku�o�r�r^��l�w�mGq�mGn�l�ikp�r^h�h�x�o�iku�l�wGo:f�f�l�qs�Gjkl���qsi�n�mGq�l�qsr^o:pGo�p�ym�n�f��|o�x:x�f�mGn�h�m�o�pGl

-of–
f�rkx�i@f�l�r^n�n�~�
-pÆl�wGi@m�l�w�i^q¢w�rkpGuÆo�l�o:f·p�m�l���ikx�xf���o�l�iku�n�mGqËrkf_f�ikf�f_��i^p�l@mGqËl�qsrko�pGo:pGy§m�nJ��mGqsiéyGi^p�ikqsr^x@f��|o�x:x�f�¨�i^~ yG~

as
f�i^f�f���ikpGl�m�n�h�i^qsf�m�pGrkx�f_�Go�x�x�f�mGn���rkpGrky|o�p�y@r^p�m�qsy|rkp�o × rkl�o�m�p�r^x��Gp�o�lm�n�r@j^m���h�rkpG��~ ³ ��i�l:mËo:l�f�mG}Gi^qsrkx�x�x�mG�tjkmG��hGx:i^�Go�l���¨�l�w�o�f�p�r^qsqsrkl�o�}Gif�l�qs��jkl��Gqsi�jkm��Gx�u@��i&uGikf_o:y|p�i^u@rkpGu@u�i^f�jkqso��Giku@o�p@r&f_o:��h�x�i&mGq�yGi^p�ikqsr^xl:mGm�x�~��$wGi�����x�l�o:��ikuGo�r�r^��l�w�mGq��gm��Gx�uËm�n�l:i^pË�Gf�i�rc�gm�qsu

-
h�qsmGjkikf_f�o�p�y

to
m�x7n�mGq`u�i^f�jkqso�hGl:o�mGp�mGn"f��Gjkw�r�f_l:qs�Gjkl���qsi^~

A1

B1

B2

B3

C1

C2

D1

E1

E2

E3

F1
s2

s1

s3

35476�8:9�;�� � C��:D'E�9�H%J�E
I#H%9�9�H?E�47L%;=D�E�9�8:J�E�8:9�;��:H?D�;
�KF%I	�K8#G7E�4��:G7;D';�G7;�J�E�47F%I	�:H?E�A:D

�$w�iéf�i^jkmGp�u�f�l�qs��j^l���qsik¨�����x�l�o:hGx�i�f_ikx�ikj^l:o�mGp�hGrkl�w�f_¨cwGrkfÖrZf�x�o�yGwGl:x��w�o�y|w�i^q�j^m���h�x�i^�Go�l��cl�wGrkp@l�w�i·h�qsik}|o�m��Gf�f�l�qs��jkl��Gqsi �sf�iki·n�o�yG�Gqsi&Ã �s~$�$wGi��f_ikq�o:f�r^��x�i@l�mÆf_ikx�ikj^l�uGo:n�n�ikqsi^p�l�h�rkl�wGf�l:wGqsm��GyGwÆl�wGi@p�r^qsqsrkl�o�}Gi^~��$w�o�fo���hGx�o:i^f�l�wGrkl�uGo�n�n�ikqsi^p�l���f�i^qsf���rk�cw�r^}Gi�uGo:n�n�ikqsi^p�l�i^�GhGikqso�ikpGjki^f���w�i^pl�w�i^���Gf�igl�wGigf���f�l�i^��~¡�$wGig�Grkf�o�jgr^f�f��G��hGl:o�mGp·o�f�l�w�r^l+pGm�l/rkx�x/��f_ikqsf���o:x�xn�mGx:x�mG� l�w�i�f�r^��i�hGrkl�w�l:wG��f�ik�|h�i^qso:i^p�j^o:pGy�l�w�i�f�rk��i�f�o�l���rkl�o�m�pGfo�x�x:�Gf�l�qsrkl�iku����¢l�w�i�f���f�l�ik��~ � p·mGh�hGm�f�o�l�o�m�p·l�m�l:wGigf�o�pGyGx�igf_ikx�ikj^l:o�mGp·h�r^l�wf�l�qs��j^l���qsik¨�p�mGp�iÖmGncl�w�iÖhGqsikf�i^p�l�ikuéf�i^x:i^jkl�o�m�pGfdr^qsi�o�péqsikr^x�o:l��
��mGqsijkmGqsqsikj^lgl�w�r^p'm�l�w�i^qsf�~�egf�r�f�hGikjko�n�o�j�i^�Gr^��hGx:i�m�n�l�w�o�f�f�l�qs��j^l���qsik¨�l�wGi����x�l�o:��ikuGo�r�r^��l�w�mGq�w�r^uc�Giki^pc��m�qs�|o:pGy�m�p�r�hGqsm �=ikj^l$n�m�q�u�ikf_o:y|p�o�pGy�r����x�l�o:��ikuGo�r r^f�f�i^f�f���ikp�l²rkp�u l�qsrko�pGo:pGy�f���f�l�ik� n�mGq¥��o�u
-
x�ik}|ikx��rkp�r^yGi^qsf�~��$wGi�hG��qsh�mGf�i���rkf&pGm�l�l�mËr^f�f�ikf_f·f�hGikjko�n�o�j��GpGm���x:i^u�y|icmGnl�w�i��Gf�ikqs¨/���Gl"��m�qsi�l�m&r^f�f�i^f�f�yGi^p�i^qsrkx+f��Go�x�x�f�rkf�mGh�ikqsr^l�o:pGy·��rkpGrky|ikq�o�pr�jkm���h�r^p���~·É�m���h�rkqsi^uél:mél�w�iÖhGqsik}|o:mG��fJik�|rk��h�x�iÖn�m�qcl�w�iÖf�o�p�y|x�if�i^x:i^jkl�o�m�p�h�r^l�w�m�p�f�rkx�i^f�l�qsrko�pGo:pGyG¨+l�w�i��Gf�ikqA�go�x�x"o�p�l�w�o�f�jkr^f�i���i�n�r^jki^u�go�l�wËuGo�n�n�o�jk�Gx:l�r^p�uJjkmG��hGx:i^��f�o�l:�Grkl�o�m�pGf·p�mGqs��r^x�x:��i^�GhGikqso�ikpGjki^ud�G��r

mid-
x�ik}|ikx+��r^p�r^yGi^qs~ � p&rgf�hGikj^o:n�o:j�f�o�l���rkl�o�m�pG¨¡l�w�i���f�i^qs¨¡rkf�l�wGigqsikj^ikpGl:x��w�o�qsi^ub��r^p�r^yGi^q�o�p5rËuGikhGrkqsl���i^p�l�¨-o�f@wGrk}|o:pGy
rdf�l�rkn�n·��i^ikl�o�p�y��go�l�wik��h�x�mG�|i^ikf�o:p�l�w�i�u�i^h�r^qsl:��ikpGl�~a�$wGi�f_o:l��Grkl�o�m�p�rkl`l�wGi�f_l:r^n�nA��i^ikl�o�p�y�o�fqsikhGqsikf�i^p�l�iku§�G�{n���x�x

-
��mGl:o�mGp§}Go�u�i^m§rkpGu§rkl�rZhGm�o�p�l�o�pèl�o���ibl���mik��h�x�mG�|i^ikf�f�l�r^qsl�l:mcrkqsy|��i^~`�$w�i�f���f�l�ik��p�m��zh�qsmG}Go�u�i^f-l�w�i���f�i^q��go�l�wrkpcm�hGh�m�qsl��Gp�o�l���l:mco�p�l�ikqs}|ikpGi·����mGn�n�ikqso�pGycr�p�������i^q�m�n�f�ikx�i^jkl�o�m�p�f�l�mjkwGm�mGf�i@n�qsmG��~��$w�i�f_ikx�ikj^l:o�mGp�f&r^qsi�f�wGm��gpdrkf&f_��r^x:x�l�ik�|l

-
���Gl:l�mGp�f&mGpl�w�i�f�j^qsiki^p�~/�$w�ig}Gr^qso:mG��f�f�i^x�ikjkl�o�m�pGf�w�r^}Gi-uGo�n�n�ikqsi^p�l+o���hGx:o�j^rkl�o�m�p�f_¨7ik~ y|~l�w�i���f�i^qÆjkr^p�rkf��§l�w�i^��l�m�f_l:mGh�rkp�u�qsi^Â���i^f�l@l�w�r^l@l�w�ié��ikikl�o�p�yjkmGp�l�o�p��Gikf-mGq�l�w�i���f�i^q�jkr^pcr^f���l:wGi�l���mchGikqsf�mGp�fgr^��mG��l$l�w�i�h�qsmG��x�ik��~ä�rkf_iku{mGp{l�w�i
jkwGm�f�i^p{f�i^x�ikjkl�o�m�pzl�w�i5pGrkqsqsr^l:o�mGp{�go�x�x�jkmGp�l�o�p��Gi
mGpu�o�n�n�ikqsikpGl�h�rkl�wGf�¨@r^fbo�pvf�o�l���r^l:o�mGp ³ ¾Z�gwGikqsi�l�w�i���f�i^qÆw�r^f5l�w�qsi^if�i^x:i^jkl�o�m�pGf·l�mJjkw�mGm�f�i�n�qsmG��~��$w�i�u�mGl:l�i^uJx�o�p�i�n�qsmG��l�w�o�f�f_o:l��Grkl�o�m�p�l�mf�o�l���r^l:o�mGp�¦�¾�qsi^h�qsi^f�ikpGl�f�r�l:o���ikmG��l�¨���ikr^p�o�p�y¢l�w�r^l7o:nal�w�i���f�i^q`u�mGikf�pGm�lrkj^l�o�p
l�w�iJf�o�l���r^l�o:mGp
��o�l:wGo�p
rJyGo�}|ikp�l�o:��ikn�qsrk��idl�w�iJf�o�l���r^l:o�mGp
��o:x�xl�o���i^m���l7r^p�u�l�w�i�p�r^qsqsrkl�o�m�p�jkm�pGl�o:pG��i^f�qsiky|rkqsuGx�ikf�f�l:wGi�x�r^jk�¢m�narkjkl�o�m�pG~
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3c476?8#9�;�� � C��:D'E�9�H?J�ENI:H?9�9�H%E�47L?;�D'E�9�8:J�E�8#9�;��:H%D';
�KF%I	�K8:G7E�4��:G7;
explorat

4 F%I	�:H?E�A:D
�$w�igx:r^f�l+f�l�qs��jkl��Gqsik¨7����x�l�o�h�x�i-ik�|h�x�mGqsrkl�o�m�p·hGrkl�w�f_¨¡o�f�l�w�ig��m�f_l+j^m���h�x�ik�p�r^qsqsrkl�o�}Gi�f_l:qs�Gjkl��Gqsi�m�nél�w�i�l�w�qsi^ik~�
-h�hGm�f�o�l�i�l�w�itl���mâh�qsi^}Go�m��Gff�l�qs��j^l���qsikf_¨ l�wGi����Gx�l:o�hGx:i�i^�GhGx�m�qsrkl�o�m�p�h�rkl�w f_l:qs�Gjkl���qsi¤o:fápGm�lp�i^jki^f�f�rkqso�x��èl�i^��hGm�qsrkx�o:p�o�l�f
j^w�r^qsrkjkl�i^qs¨��G��lcrkx�x�m��gfÖ��m�qsiZf�hGrkl�o�rkxik�|h�x�mGqsrkl�o�m�p�o�p�r�p�r^qsqsrkl�o�m�pG~+�$wGi�yGr^��i�r^��l�w�mGq�n�m�q�jkqsi^rkl�o�p�y�jkm���h��Gl�ikqy|rk��ikf§n�mGqZjkwGo:x�uGqsikp²mGn�l�ikp���f�i^u²l�w�o�fèf�l�qs�Gjkl���qsi^~Æe�pG������ikqZmGnx�m�j^rkl�o�m�p�f�mGq�ikpG}Go�qsm�pG��i^p�l�f�o�f�o�p�jkx��Gu�iku·o:p·l:wGi-p�r^qsqsrkl�o�m�p�rkf�o�p�uGo�jkrkl�i^u���deg¨�ä�¨�rkpGu'ÉÅo�p'n�o�y|��qsi�ÃG~� 'o�l�w�o�pÆi^rkj^wÆx�m�jkr^l�o:mGpÆl�w�i@�Gf�ikq¢��o:x�xm�n�l:i^p{i^�GhGikqso�ikpGjki
yGqsi^rkl�n�qsiki^u�mG��l�m�o�p�l�ikqsr^jkl�m�q�h�x�rk��~·e�fËf�wGm���p�go�l�w�o�p'l�w�i�x�mGjkr^l:o�mGpÆeg¨�l�w�i���f�i^q�j^rkpÆ��m�}|i@�Gikl��gi^ikpÆr@pG������i^q�mGnf�o�l���r^l:o�mGp�f¢e�¾ 	Ëeg¹G~ � n�l�w�i��Gf�ikq�o�f¢h�x�rkj^iku�ik~ yG~�o�p�f�o�l���rkl�o�m�p�e�¾È¨$l�wGi��f_ikq-j^rkpJjkw�mGm�f_icn�qsmG��l:��mdf_ikx�ikj^l:o�mGp�f·x�i^rku�o�pGyJl�mJf�o�l���rkl�o�m�pGf�e�»�m�q
A
ÃG~��$wGicuGm����Gx�icr^qsqsm���f·o�p�uGo:j^rkl�i�l:wGrkl�o�l�o�f·hGm�f�f�o��Gx:i�l�m�qsikl���qsp�l�m�rh�qso�mGq�f_o:l��Grkl�o�m�p@o�n�pGikjki^f�f�r^qs�cmGq���rkpGl:i^u�~$ß+m���i&m�n�l�wGi&rkqsqsmG�gf-o�p�l�wGin�o�y|��qsi-r^qsi-f�w�mG�gp·rkf�uGm�l�l�iku·x�o�p�i^f�¨¡��w�o�jkw�o:pGu�o�jkr^l�igl�w�r^l+l�wGik�¢jkmG��x�u·�Gi



jkm�pGu�o�l�o�m�p�r^x�x:�crkj^l:o�}|ik¨�i^~ yG~���m���j^rkp�mGp�x�����m�}|i&u�o�qsi^jkl�x��cn�qsmG�vä�Ã@l�mä�¾�o�n���m��cw�rk}|i·r^x�qsikr^u���n�m��Gp�ucr·jki^qsl�rko�p�hGo:i^jki�m�n�o�p�n�m�qs��rkl�o�m�p�~a�$w�iyGr^��i�rk�Gl�w�m�q�yGr^}Gi�r^p�ik�|rk��h�x�i�m�n�l:wGo�f�pGrkqsqsrkl�o�}|i�f_l:qs�Gjkl���qsi^~�µgi�w�rkf��iki^pZrk�Gl:wGm�qso�p�y5r'yGr^��i'n�m�q�jkw�o�x�u�qsi^pZjkr^x:x�i^uZÉ�w�iki^f�i' 'rkq�o�pbl�w�i
à o�x��G�· 'rk� �suGo:qsi^jkl`l�qsr^p�f�x�r^l:o�mGp�n�qsm��§l�w�i¢m�qso�y|o�p�rkx ³ rkpGo:f_w�l�o�l�x�i��s~/�$w�ip�rkqsqsr^l�o:mGp{j^m�p�l�r^o:pGfÆr
p�������i^q�m�n@j^w�r^qsrkjkl�i^qsfËf��Gjkw�rkfËl�wGi
��o × rkqsujkrkx�x�iku�ä�i^x�x:o�pGo:¨/r-�Gm���jkr^x�x:i^u ³ i^p�p�o�f�¨7r^p�u&rgu�m�y�jkr^x:x�i^u&µ-ikqs��rkpG~7�$w�ip�rkqsqsr^l�o:mGp²l�rk�|ikf{h�x�rkj^iÅo�p rÅpG������i^qbm�n
u�o�n�n�i^qsikp�l'x�mGjkrkl�o�m�pGf{mGqikp�}|o�qsm�pG��i^p�l�f�x�o��Gi�eg¨¡ä�¨�m�q$ÉÆo�p�n�o�yG�Gqsi�ºG~� 'o�l�w�o�p�i^rkj^w�x�m�j^rkl�o�m�pG¨�l�w�i��f�i^qgjkr^p�jkmGp�l�qsm�x�rkp�u@o:pGl�ikqsrkj^l���o:l�w�l�w�i�r^��mG}Gi�j^w�rkqsr^jkl�ikqsf¢r^p�u�ikr^jkwx:mGjkr^l:o�mGpdhGqsm�}|o:uGikf�l�w�i���f_ikqgr�y|qsikr^l�u�i^rkx�mGn�n�qsi^ikuGm���m�n�o�p�l�ikqsr^jkl�o�m�prkp�u¶pGrk}|o�yGr^l:o�mGp�~Öµ-mG�gik}|ikqs¨'mGp�x�� �gw�i^pâjki^qsl�rko�pâjkmGp�uGo:l�o�m�pGf§rkqsin���x�n�o�x�x�iku�¨�l�w�i��Gf�ikq�o�f�rk�Gx�i@l�mÆ��mG}Gi�n�qsm���m�p�i�x:mGjkr^l:o�mGpÆl�mÆrkpGm�l�w�i^qx:mGjkr^l:o�mGp�~ � p�l�wGi�y|rk��i¢��m�}|o:pGy�n�qsm��{m�p�i�x�mGjkrkl�o�m�p�l�m�r^p�m�l�wGikqA��i^rkp�f��mG}Go�p�y5n�qsm��ïmGp�i'hGx�rkp�i^l·l�mZrkpGm�l�w�i^qchGx�rkp�i^l�~�e�x�f�mZ��r^f�ikubmGpbl�w�ih�qsik}|o�m��Gf&f�ikx�i^jkl�o�m�p�f·rkpGuËrkj^l�o:mGp�f&mGn-l�w�ic��f�i^qs¨�u�o�n�n�i^qsikpGl�l�wGo:pGyGf��go�x�xw�rkhGh�i^p�r^l7l:wGi�pGik��x�m�j^rkl�o�m�p�~
	 ñTÍGÕ�Ò:ÜGÚ î Ñ�ÜGðkÔ � Í�óbÛGÑ�û^ÔÆÑ�Ü
Ò:Ü î ÔkÕ@ÞGÑ�ò�Ñ�ð î Ò�ðdðkÛ�Ô^ÔkÚ�Ô^Î-Í�ÜGÞ�Ô^Õ@õ�Û�Íî Õ_Ñ�Ó�Ô^Ú¢Í�Ü î Û�Ô � Ñ�Õ î Û@Ñ�Ú�Ñ@Ú î ÑGÕ î Ò:ÜGÞ�ö$ÍGÒ�Ü î ù$ò�Ñ î ÔkÕ�ÛGÔ&ðkÑGÜ@Þ�Í î Í@Í î Û�ÔkÕö$ò�Ñ�ÜGÔ î Ú�Ñ�ÜGÓ&Ï�ÑGÚ�ÔkÓ&ÍGÜ&ÛGÒ:Ú"ö`Õ�Ôkû^Ò�Í�ó�Ú�Õ_ÔkðkÍGÕ�Ó�ù�Ó�Ò ñ�ñ Ô^Õ�ÔkÜ î Ú�Í�Õ î Ú�Í�ñ î ÛGÒ�Ü�Þ�Úõ�Ò:ò�ò7ÛGÑÈö�ö`ÔkÜ�Í�Ü�Û�Ò�Ú�õ�Ñ � 	�ëgr^��i�eg�Gl:wGm�q
�$w�o�f�pGrkqsqsr^l:o�}|i�f�l�qs��jkl��Gqsi�o�f�r^h�hGx:o�i^u�o:p���rkpG��j^m���h���l�i^q�y|rk��ikf�¨�i^~ yG~rkjkl�o�m�p�y|rk��ikférkpGu�rkuG}Gi^p�l���qsi§y|rk��ikf_~Je�jkl�o�m�p�y|rk��ikférkqsi§mGn�l�ikpjkw�r^qsrkj^l:i^qso × ikuÅ����l�w�izn�rkj^l�l:wGrkl���m���jkr^pÅmGp�x��§��mG}Gi�n�qsmG� mGp�ix:mGjkr^l:o�mGptl�mvrkpGm�l�w�i^q'x�m�j^rkl�o�m�pvo�nÆj^ikqsl�rko�pÅjkm�pGu�o�l�o�m�p�f5rkqsi{i^�Gr^jkl�x��n���x�n�o�x�x�iku�¨aik~ y|~"l�wGrkl$��m���w�r^}Gi�n�mG��p�u�r�f�h�i^jko�n�o�j¢�Gi^�&l�m�mGh�i^p�l�wGi�uGm�mGql:m�l�wGi�p�ik�|l�x�i^}Gi^x�rkpGu�l�w�i^qsik���c��mG}Gi�l�m�r�pGik�§x�m�j^rkl�o�m�p�~��$wGi�yGr^��iu�ik}|ikx�mGh�ikq��Gikx�o�ik}|ikudl�w�rkl�l�w�icqso�yGo�uËn���x�n�o�x�x:��ikpGl�m�ngj^m�pGu�o�l�o:mGp�f�x:o���o�l:fl:wGi@h�mGf�f�o���o�x�o�l�o:i^f�n�m�q¢j^qsikr^l:o�pGyËrkpËo:pGl�ikqsikf_l:o�pGydr^p�uËj^rkl�jkwG��p�rkqsqsr^l�o:}|ik~µ-ic��m��Gx:u�qsr^l:wGikq�u�ikf_o�yGp�rkpGu�jkqsikr^l�i�r���m�qsi�m�hGikp�p�r^qsqsrkl�o�m�p��gwGikqsiu�o�n�n�i^qsikp�l�m�hGl:o�mGp�f¢rkqsi·h�m�f_f�o���x�ik~$�$wGo:f�o���h�x�o�ikf�l�w�r^l���mG�@jkr^p@h�x�rk��l�w�iyGr^��i'��m�qsi'l�o���i^f�rkpGuZik�|h�ikqso�i^p�jkiËf�m���ikl�w�o�pGy5p�i^�ârkpGubu�o�n�n�ikqsikpGlikrkj^w�l�o���ik~
3.

^������ U W U W{© U W{¯ QT\�� ^�¯ U �XW � W P
NARRATION�$w�i·hGqsik}|o�m���fgf�ikj^l:o�mGp�y|rk}|i�f_m���i�o�x�x���f�l�qsrkl�o�}|i�i^�Gr^��hGx:i^fgmGn�u�o�n�n�ikqsikpGl�Go�p�uGf�m�n�p�r^qsqsrkl�o�}Gi�f�l�qs�Gjkl���qsi^f�rkh�hGx�o:i^u�o�p�o:pGl�ikqsrkj^l�o:}|i-pGrkqsqsrkl�o�}|ikf�~7�$wGo:ff�ikj^l:o�mGp�uGo�f�jk�Gf�f�ikf�l�w�i^f�i¢f�l�qs��j^l:�Gqsikf�rkpGu�l:qso�i^f�l�m�o�u�i^p�l�o�n��·f_m�x���l�o�m�pGf�l�ml:wGi�hGqsm��Gx:i^�ém�n"o�pGl:i^qsrkj^l�o:}|o�l���rkp�u�p�r^qsqsrkl�o�}Go�l���~

3.1 U « � ª`¬`­ � ����� «�­�«
	`W{­�¬`¬`­ ����� «
egf���i^p�l�o�m�pGiku�rk�Gm�}|ik¨/l�w�i�y|rk��i�u�i^}Gi^x�m�h�i^q�uGikf�o�qsi^u&l�m&jkqsi^rkl�i-r-��m�qsim�h�i^pcpGrkqsqsr^l:o�mGpc��o:l�w���m�qsi¢m�hGl:o�mGp�f�¨+o�~ ik~+l�w�ikqsi¢f�wGm��Gx:u��Gi�r¢pGik�|l`f�l�ikh��ik��mGp�u·l�wGig����x�l�o:hGx�i�i^�GhGx�m�qsrkl�o�m�p�h�r^l�w�r^f�o�x�x:�Gf�l�qsrkl�iku�o�p�n�o:y|��qsi�º�~G�$w�iÂ���i^f�l�o�m�p�o:f_ì$u�m�i^f�l�wGo�f���rk�|i¢f�ikpGf�ik¨+rkpGu�¨+o:nAo�l`u�mGikf�¨+w�mG�éjkrkp�l�w�o�f���irkjkwGo�ik}|iku�ÿ
� p�mGh�hGm�f�o�l�o�m�pÖl�m'l:wGi�u�i^f�jkqso�hGl:o�}|i�yGi^p�qsi�l�w�r^lgf�l�qs�Gjkl���qsi^f�f_h�rkj^ik¨�l�w�ip�rkqsqsr^l�o:}|i�yGi^p�qsi�f�l�qs�Gjkl���qsi^fcl�o���i^~��gm�qs��rkx�x��|¨�p�r^qsqsrkl�o�}Gi^fc�G��o�x�u'm�p'rjkm�pGn�x�o�jkl¢��i^l:��iki^p5l�w�idh�qsmGl:r^yGmGp�o�f�l�
 f@o�p�l�i^p�l�o�m�p�f�rkp�u
l�w�iJqsikf�o�f�l�rkpGjkim�n�n�i^qsiku'�G�Ëw�o�f�f��Gqsqsm��Gp�u�o�pGyGf�~�e�jkjkmGqsu�o�p�yËl:m

Ryan [23]
¨�l�w�i@�Grkf�o�jl:i^p�f�o�mGp�o�f���i^l:��iki^pÖl:wGi�rkjkl��Grkxg��m�qsx�u'rkpGu'l�w�i�h�mGf�f�o���x�i���m�qsx�u�f�m�no:pGl�ikp�l�o�m�pG¨gmG��x�o�yGr^l:o�mGp�¨��GpGm��gx�i^u�y|ik¨gr^p�u�u

e
f�o�qsikf�~�¦amGq&ik�|rk��h�x�ik¨�l�w�irkjkl��Grkx`��m�qsx�u���r^�&p�mGl`��rkl�jkw�l�w�i¢o�p�l�i

n
l�o:mGp�f�m�nAl�w�i¢h�qsmGl:r^yGmGp�o�f�l`��w�mik����rkqs�|f�m�p�r¢Â���i^f�l`l�m�f�i^l`l�w�o�p�y|f�qso�y|w�l�~+egu�uGo�l:o�mGp�rkxal�ikp�f_o:mGp�f�jkr^p���iyGi^p�ikqsr^l�ikuJ����jkmGp�n�x�o�j^l:o�pGyJhGm�f�f_o:�Gx�i���m�qsx�u�f_ì�jkmGp�n�x�o�jkl�f���ikl���ikikp�uG��l��rkp�u�uGikf�o�qsi �sl�w�i�jkx�rkf_f

i
jkr^x�¦aqsi^p�j^w�l:qsr^yGi^u�� �s¨�m�q���i^l:��iki^p�m���x�o�y|rkl�o�m�p�frkp�u �|p�m���x�iku�y|i � 
-ikuGo�h���f �s~

Bremond
�gw�m£uGikn�o�p�i^fÅl�wGi �Grkf�o�j

narra
l�o:}|it�Gp�o�l
r^f§rt��m�uGrkx�h�qsm�y|qsikf_f�o�m�pân�qsmG� hGm�l�ikpGl:o�r^x:o�l���}Go�r

actuali × r^l�o:mGp
mGq&pGm�p -act
��r^x�o × rkl�o�m�p�l�m�f_��jkj^ikf�f�m�q�n�rko�x���qsi�f�� phGm�qsl�fl�w�o�f�r^p�r^x:��f�o�f-½�ºG¨ ¹GÁ ~

e f��Go�x�x�n���x�pGrkqsqsr^l�o:}|iÖ�go�x�x&m�f_jko�x�x:r^l�i��Gikl��gi^ikpél�w�i^f�iÖ��mGu�rkx�o�l�o�ikf�ì&r^fµ-o�l�jkwGjkm�j^�{�|p�i^�g¨�l�w�i5h�m�f_f�o���x�ibo�f'���Gjkwè��m�qsi5f�jkr^qso:pGyzl�wGrkp{l�wGi
ac
l���rkx�ì

íJî ÛGÔkÕ�Ô�Ò:Ú�ÜGÍ î ÔkÕ_Õ�Í�Õ�Ò�Ü î Û�Ô�Ï�Ñ�ÜGÞ�ù�ÍGÜ�ò � Ò�Ü î ÛGÔ�Ñ�Ü î Ò:ð^Ò ö$Ñ î Ò�Í�ÜdÍsñ@Ò î ý ýegx�n�qsi^u�µgo:j^l�w�j^m�m��
[16]�$w�i�rk�Gl:wGm�q$mGn`rgpGrkqsqsr^l:o�}|igl�w�i^qsikn�mGqsi�pGiki^u�f�l�m�jkmGp�l�qsm�x7l�o���i�rkf��gi^x:x7r^f��m�u�r^x�o:l���~Ëµgm���ik}|ikqs¨Ëo�pGl:i^qsrkj^l:o�mGp ��ikr^p�f�l�w�rklËl:wGi���f�i^q5l�m�m�w�r^f

ac
Â��Go:qsi^u·j^m�p�l�qsmGx/m�n`l�o���i^¨¡o�p·l�w�i�n�m�qs��m�nal�w�i�f�ikx�ikj^l�o:mGp�f�w�i�jkrkp���rk�|irkf�o�x�x:�Gf�l�qsrkl�iku��G�@l�w�i�l�w�qsi^i�pGrkqsqsr^l:o�}|i�f�l�qs��jkl��Gqsikf�~ � p�l�w�o�f¢f�ikpGf�ik¨���o:x�xl�w�i�yGr^��i�u

e
}|i^x:mGh�i^q$p�m�l/uGikn�i^rkl/w�o�f�mG�gp�h���qshGm�f�i^f���w�ikp�w�i�u�i^f�o�qsikf�r��m�qsi�m�hGikp�f�l�m�qs���go�l�wJ��m�qsi�mGh�l�o�m�p�f_¨�f�o�pGjki�l�w�i���m�qsi�l�w�i��Gf�ikq�jkr^pjkmGp�l�qsm�x�l�o���i^¨�l�w�i�x�i^f�f&�go�x�x�l�w�i�y|rk��i�uGik}|ikx�m�hGikq��Gi�rk�Gx�i�l�mËuGmËo�l�ÿä�m�qsuG�gi^x:x7Osf
jkx���i^f5r^p�u�f�ikl���hGf5n�qsmG�çl:wGizo�pGl:qsmGu��Gjkl�o�m�p��go�x�x@rk}|rko�xp�mGl�w�o�p�y|¨·o�n�l�wGi
�Gf�ikq�jkw�mGm�f�i^fËr�h�r^l:w�l�w�r^l�u�m�i^fdpGm�l&j^m�pGl:r^o�p�l�wGi

corre
f�hGm�pGu�o�p�y�hGrk��m�n�n�f�~��am�f�f�o��Gx:��f_m���icmGngl�w�i�h�qsmG��x�ik��f�x�o�i�o�pJl�wGip�r^qsqsrkl�o�}Gi
jkqsi^rkl�o�m�pzh�qsm�j^ikf�fËu

e
f_jkqso���i^u{o�p{f�i^jkl�o�m�pz»�~¿¾À¨&�gwGikqsi5l�wGix�o�p�ikr^q�f�wGm�qsl$f�l�mGqs���grkf�n�m��Gp�u�l�m��Gi¢rkp�o���hGm�qsl�rkpGl`u�i^f�o�yGp�u�mGj

u
��i^p�l�~ß+w�m��Gx�u�l�wGi��Grkf_o:f�m�nAl�w�i¢p�mGp

-
x�o�p�i^rkqAo:pGl�ikqsrkj^l�o:}|i�p�r^qsqsrkl�o�}Gi�qsi^rkx�x��·�Gi�r

lin
ikr^q`f�l�m�qs��ÿ

� ikl���f�r^h�hGx:��rÆj^m���h�x�ikl�iÆuGo�n�n�ikqsi^p�l¢h�i^qsf�h�i^jkl�o�}Gi^~-�$w�idl�rkf���m�n&l�wGirk�Gl�w�m�q�o�f�p�mGlal�m·h�qsm�}|o�u�i-rgp�rkqsqsr^l�o:}|i-f�l�qs�Gjkl���qsi-r^lar^x�x:¨7�G��l+��i^qsikx��¢l�w�o�fo�f�l�w�i�l�rkf��¢mGn"l�w�i���f_ikqs~�e�f�É�qsr^�gn�mGqsu�hG��l�f�o�l�ì
íJî ÛGÒ�Ú�ÑGÕ î Ò ñ Ò�ð^Ò:ÑGò"ÓGÒ�Ú î Ò:ÜGð î Ò�Í�Ü î Û�Ô^Ü�ûkÔ^Ú î Ú î Í î ÑGò"ð^Í�Ü î Õ�ÍGò"Ò�Ü î Û�Ô�ÛGÑ�Ü�ÓGÚ�Ísñî Û�Ô�Ñ�Õ î Ò�Ú î Ú�ù¡ÑGÜ�Ó�Ü�Í�ÜGÔgÒ�Ü î ÛGÔgÛ�ÑGÜ�ÓGÚ�Ísñ î Û�Ô$ö$ò�Ô^Ï�Ò�Ñ�ÜGÚ�ý ��õ�ÍGó�ò�Ó�Ñ�Ú�ô^ù�Ñ�Õ_Ôî Û�Ô�ö`ò:Ô^Ï�Ò�Ñ�ÜGÚ�Ú�ÍZÚ î óÈö`Ò�Ó�ù¢Ú�ÍZÓ�Ô^Ü�Ú�Ô^ù¢Ú�ÍZó î�î ÔkÕ�ò � ò�Ñ�ð^ôkÒ�Ü�Þ5Ò:Ü5Ñ�Õ î Ò�Ú î Ò�ð
sen
Ú�Ò�Ï�Ò�ò�Ò î � ù î ÛGÑ î õ�Ô�ðkÑGÜ�Ü�Í î Ñsñ�ñTÍ�Õ�Ó î Û�Ô^ÎvÚ�ÍGÎ-ÔcÎgÔkÑ�Ú_ó�Õ�Ô�Ísñ�Ñ�Õ î Ò�Ú î Ò�ð

conî Õ�ÍGò���ÌaÛGÔ7ñTÑGð î/î Û�Ñ î Ú�ÍGÎ-ÔAö`ÔkÍÀö$ò�ÔgÑGÕ�Ô�ÎgÍ�Õ�Ô�Ñ�Õ î Ò�Ú î Ò�ðkÑGò:ò � Ñ�ÓGûkÑ�ÜGðkÔ^Óî Û�ÑGÜËÍ î ÛGÔkÕ�Ú&ÓGÍ�Ô^Ú&Ü�Í î Ñ�Õ�ÞGó�Ô�ñTÍGÕ î Í î Ñ�ò�ðkÍGÜ î Õ�ÍGò�ÍGÜ î Û�Ô^Ò�Õ�ö$ÑGÕ î ù�Í�ÜGò �ðkÍGÜ î Õ�ÍGò7Ñ î Ñ�Û�Ò�Þ�ÛGÔkÕ�ò:Ô^ûkÔ^ò7ÍsñgÒ�Ü�ÓGÒ:Õ_Ôkð î Ò�Í�ÜGý ý ýGÉ�qsrk�gn�m�qsu�½ ¾À¼�Á
�$w�o�fK	^jkm�pGl�qsm�x�rkl�r@w�o�y|w�i^q�x�i^}Gi^x�mGn�o:pGu�o�qsikj^l�o:mGp��@j^m��Gx:uËjkm�pGf�o�f�l�f�o�pjkmGp�f�l�qs�Gjkl�o�p�y&r���m�qsx�u�o�p��gwGo:j^w�o�l"o�f�ikrkf_�·n�mGq 	^h�x�ik�Go:r^p�f'�gl:m·yGi^p�ikqsr^l�io�p�l�ikqsi^f�l�o�p�y�p�r^qsqsrkl�o�}Gi^f�~-�$w�idrkqsl�o�f�l¢o�f@rË��m�qsx�u

-
��rk�|ikqs¨-pGm�l�rJf�l�m�qs�

-l�ikx�x�ikqs~ � pzl�w�o�fdjkr^f�iÖ�giÖ�gmG��x�uéw�rk}|iÖf�m�x�}|ikuél�w�iÖh�qsmG��x�ik�ámGncl�wGi
dou
�Gx:i�j^m�pGl:qsmGx"mG}Gi^q�l�o���ikì"l�wGi���f�i^q�wGrkf�l�w�rkl+jkmGp�l�qsm�x�¨7r^p�u&l�w�igrk��l�wGm�qp�mG��jkm�pGl�qsm�x�f�l:wGi�jkm�pGu�o�l�o�m�p�f�n�mGq·l�w�i���f_ikq�Osf�jkm�pGl�qsm�x�~��$w�o�f�o:f�r^x:f_mf��Gh�h�mGqsl�ikuË�G��l��gmËmGl�w�ikqgik�|h�ikqso�i^p�jki^udy|rk��i�rk��l�wGm�qsf�¨���m�x�x�o:pGyGf�rkpGu

à m�qsqso�f�¨��gwGmÆj^x:r^o��²l�w�r^l�y|rk��ikf�f�wGm��Gx:uËh�q o}|o�u�i@l�wGi���f_ikq��go�l�wËl�wGim�hGh�mGqsl:�Gp�o�l���l�m�j^qsikr^l:i�l�w�i^o:q"m��gp�f�l�m�qso�i^f�½
22].�$w�o�f-o�f-j^x�ikrkqsx���pGm�l�l�w�i·pGm�qs��rkx��gr^��m�n�j^m�p�f_l:qs�Gjkl�o�p�y�p�r^qsqsrkl�o�}Gi^f�¨"�G��ll�w�i^qsi-rkqsi-rgp������Gikq�m�n$hGqsikjki^u�i^p�l�f�~ 
-pGi-m�n`l�wGig��m�f�l/f��Gjkjki^f

s
n��Gx/m�p�i^fo�f�l�w�i&��m�qs��mGn���~ ��~ ��~$�$m�x��Go�i^p�¨`j^n�~

[26]
µgi·�gqsmGl�i·l��gmcp�m�}|ikx�f�¨"ÌaÛGÔ

Hobbitt
rkp�u

Th
Ô���Í�Õ�Ó&Í�ñ î ÛGÔ�Ð�Ò:ÜGÞ�Ú�~7ä��Glao�p&r^u�uGo:l�o�m�pG¨7w�i-hGqsm�}|o�u�iku·r�gmGqsx�uËm�ngl:wGi��|o�p�ud�gi�r^qsi�x�m�mG�Go�pGyJn�m�qs¨�Ì+Û�Ô��ËÒ:ÓGÓ�ò�Ô � ÑGÕ î Û�¨��gw�o�j^w��rkp��Ëm�l�w�i^q·rk�Gl�w�mGqsfcwGrk}|iJ�Gf�ikuÖr^fcr���m�u�i^xgn�mGq�l�wGiko�q��Gm�mG�Gf�~��$wGi

à o:uGu�x�ig´�r^qsl:w���pGo�}Gi^qsf�ig��rkf��G��o�x�l+�Gh·x�m�pGy��Gikn�mGqsigl�w�i�n�o�qsf�l7pGm�}|ikx7�gr^f�gqso�l�l�ikp�rkp�u�jkmGp�l�o�p��Giku²l�m�u
e
}|ikx�mGh²l�w�qsmG��y|w�m��Gl'�$m�x��|o:i^p�Osfzx:o�n�i^~µ-mG�gik}|ikqs¨al�w�i�p�mGl:i^fg��ikqsi�m�p�x���hG�

b
x�o�f�wGiku�rkn�l�ikq�w�o�f�u�ikr^l�w��Gp�uGikq�l�wGil�o�l:x�i�m�n

Silmarillon
ì

� Í î ÍGÜ�ò � ù¡ÛGÍ�õ�Ô^ûkÔ^Õ�ù¡Ó�ÍGÔkÚ�Ì+Û�Ô���Ò�ò�Î-Ñ�Õ_Ò:ò�ò�Ò�Í�Ü�Õ�Ôkò�Ñ î Ô î ÛGÔgÔ^ûkÔkÜ î Ú�Ísñ-Ñ"ñ ÑGÕÔkÑGÕ�ò�Ò�ÔkÕ î Ò�Î-Ô î Û�ÑGÜ î Û�ÍGÚ�Ô�Ísñ·Ì+Û�Ô���ÍGÕ�ÓcÍ�ñ î Û�Ô�ÐgÒ�ÜGÞ�Ú'��Ò î Ò:Ú�Ñ�ò�Ú�ÍGùaÒ�Ü�Ñ�ò�òî Û�Ô�ÔkÚ�Ú�Ô^Ü î Ò�Ñ�ò�Ú�Í�ñ-Ò î Ú�ð^Í�ÜGðkÔ ö î Ò:ÍGÜ�ù¿ñTÑGÕ î Û�Ô�ÔkÑ�Õ_ò:Ò�Ô^Õ�õ�Í�Õ_ôký �=ý ý ý ��Ò î Ï�Ô^ðkÑ�ÎgÔò�Í�ÜGÞ�ÑGÞ�ÍéÑcñTÒ ü7ÔkÓ î Õ�ÑGÓ�Ò î Ò:ÍGÜ�ù�Ñ�ÜGÓ�ÏGÑ�ð^ôkÞ�Õ_Í�ó�ÜGÓ î Íéò�Ñ î Ô^Õdõ�Õ�Ò î Ò�Ü�ÞGÚ�ý�$m�x��|o�ikp�½�»G¸�Á



à r^�|�Gi�l:wGi�n���l��Gqsi�m�néo�p�l�ikqsr^jkl�o�}Gi�pGrkqsqsr^l:o�}|ikf��go�x�x5f_iki�rk�Gl�w�m�qsf
con
f�l�qs��j^l²ß+o:x���rkqso�x�x�m�pGf�l�wGrkl²�Gf�ikqsf�j^rkp i^�GhGx:mGo�l�l�m y|ikpGikqsrkl�i

interest
o�pGy@p�r^qsqsrkl�o�}Gi^f�ÿ � n�l�w�o�f¢o:f�l�qs�Gik¨$l�w�i^p@rkp@o�pGl:i^qsikf�l�o�p�ycÂ��Gikf�l�o�m�prkqso�f�ikf_ì"jkr^p��gi�j^w�rkqsr^jkl�i^qso × i�l�w�m�f_i��gm�qsx�uGf�l�wGrkl"r^qsi-h�r^qsl�o:j^��x�rkqsx���yGmGm�un�m�q�yGi^p�i
r
r^l�o:pGy'p�r^qsqsrkl�o�}Gi^f�ÿ�µ-m���ik}|ikqs¨���i^n�m�qsi��gi��Giky|o:pÖl�mÖrkpGf��gi^qf���j^w�ÂG��ikf_l:o�mGp�f�¨G�gi�f�w�mG��x�u�jkm�pGf�o�u�i^q`l�w�i�o:f_f���i�m�nayGi^p�qsikf_~

3.2 U « � ª`¬`­ � ����� «�­�«
	�©�ª`«¢¬`ª`±� p�l�ikqsr^jkl�o�}Gi�p�rkqsq
a
l�o:}|ikfgu�mcp�m�l�n�mGqs��m�p�i�f�o�p�y|x�i�y|ikpGqsik~a¦amGq�ik�|rk��h�x�ik¨l:qsr^o�p�o�p�y�mGn�f��|o�x�x:f�qsikÂG��o�qsi^f�l�w�i�r^��l�w�mGqgl�m�ik�|ikqsl�����j^wJ��m�qsi�j^m�pGl:qsmGxl:wGrkpdo:pdf���f�l�ik��f&u�i^f�o�y|p�ikudl�mËl�ikr^jkwË��m�qsicyGi^p�i^qsrkx�rkl�l�o�l:�Gu�i^f �sÊ-rkqso�p

� ik}|o:pGf�ikpG¨¢É�m���qsf_ik�gr^qsik¨¢hGikqsf�mGp�rkx�jkmG������pGo:j^rkl�o�m�p �s~�ß+�|o:x�x�f�jkr^pb��io:��h�mGf�iku�n�qsm���l�w�i�m��Gl:f_o:uGi��/rkl�l�o�l���u�i^f�p�i^iku�l�m�j^m���i�n�qsmG�é�go�l�w�o�p�~G¦amGql:wGo�f�qsi^rkf�mGp�¨��gi�j^rkpGp�mGlgjkx�r^o:�²l:wGrkl���mGqsi�o:pGl�ikqsrkj^l�o:mGp'��o:i^x�u�f���i^l:l�i^q
sys
l�ik��f�~

egp�mGl�w�ikqÅo���hGm�qsl�rkpGl{ÂG��rkx�o�n�o�jkr^l�o:mGpájkmGp�jki^qsp�f�l�w�i¶l�rkqsy|iklzm�n�l�w�i
interac

l�o:mGp�~� 'o���qsmGi�Ô î ý�Ñ�ò�ý$��f_ikf�l�w�i&uGo�f�l�o:pGjkl�o�m�p@�Gikl��gi^ikp@f_l:mGqs�cr^p�uh�x�m�l�n�qsm�� ßai^jkl�o�m�p�¾Jl�mbu�o�f�l�o�p�y|��o�f�wb�Gikl��gi^ikp
l:��m5��rko�p5l���h�i^f@m�no:pGl�ikqsrkj^l�o:mGp
story

rkpGu-ö$ò�Í î Ò:Ü î ÔkÕ�ÑGð î Ò�Í�Ü [29].
�$w�i¢f�l�m�qs��o�f�l�wGi�n�o�jkl�o�}Gif�ikÂG��ikpGjki&mGn�ik}|ikpGl:f�r^f�l�w�i^�c�Gp�n�mGx:u�o:pcl�w�i·n�o:j^l�o:}|i·l�o���ikx�o�p�i·��w�i^qsikrkfl:wGichGx�m�l�o�f·l�w�i�f�i^Â��Gikp�j^ico�pJ�gwGo:j^wdo�pGn�m�qs�

a
l�o�m�pJrk�Gm���l�l�wGicf�l�mGqs��o:fh�qsikf_ikp�l�i^uJl�m�l�w�i���f_ikqs~ b-f_��rkx�x��@l�w�i^f�i�l��gm�l�o:��ikx�o�p�i^f�r^qsi�u�o�n�n�i^qsikpGl:~¦amGq�i^�Gr^��hGx:i^¨�o:p�uGikl�i^jkl�o�}Gi�f�l�mGqso:i^f�¨$l�w�i&���

r
uGikq�o�f�l�w�i&n�o�qsf�lAik}|ikpGl�l�mw�rkhGh�i^p�¨&�G��l�l�w�i5x�r^f�l�m�pGi5l�m{�Gi5n��Gx:x��él�m�x�u�~·�$w�i5qsi^rkf�mGp{o�fÆl�w�r^lu�ikl�i^jkl�o�}Gi�f�l�m�qso�ikfdrkqsi���r^f�iku�m�p�rÖjkmGp�n�x�o�jkl&�Gikl��gi^ikpél�w�iÖh�mGf�f�o���x�i�gm�qsx�uém�n��|p�m���x�iku�y|iÖrkpGuZl�w�i'rkj^l���rkx��gmGqsx:uG~¢ä�m�l�wZu�i^l:i

c
l�o�}Gi'r^p�uqsikrkuGikq@x�r^jk�é�GpGm���x:i^u�y|ik¨�rkpGuél:wGiÖp�m�}|ikx·o:fJrk�Gm��Gl&l�w�iÖ��r^p�pGikq�o�p�gw�o�j^w�l�w�o�f�x:r^jk�¢m�na�GpGm���x�iku�y|i�o:f�x�o:ÂG��o�u�r^l�iku�~

à mGf�l-y|rk��ikf�rkx�x�m���l�w�i�qsikr^u�i^q·l�mÖo:pGn�x���i^p�jki�l�w�i�hGx�m�l�¨�����l�l�w�i�p�mGlf�l�m�qs��~ � p�l�w�i¢r^jkl�o�m�p�y|rk��ikf�u�i^f�jkqso��Giku�rk�Gm�}|ik¨/l�w�i��Gf�ikqAjkr^p���mG}Gi�wGo:fjkw�r^qsrkj^l:i^q·r^qsm���pGuÖo:pÖr�x�rkpGu�f�j^rkhGik¨�jkmGx:x�i^jklgo�pGn�m�qs��rkl�o�m�p'r^p�u'y|rkl�w�i^ql:wGi�pGikj^ikf�f�r^qs��l�m�m�x�f�~+ä��Gl`o�l`o�f�o�p�n�m�qs��rkl�o�m�p�rk�Gm���l"r�y|o�}Gi^p�f�l�m�qs��¨ar^p�ul:mGm�x�f¢l�m�f�m�x�}|i�yGo�}|ikp�l�rkf_�Gf�~��$wGi���rkf_o:j�f_l:mGqs��l�o�jk�|f�o�p�ik�|m�qsr^��x���rk�gr^���ikwGo�p�u�l�wGi·f�j^ikp�i^f�~`�$wG��f�¨"rkx�l�w�m��GyGwcl�w�i·o�pGl:i^qsr
c
l:o�mGp��go�l�w�l�wGi·h�x�mGl$o:fw�o�yGwG¨�l�w�i@�Gf�ikq¢��rk�Jp�mGl=	^n�iki^x�o�p�l�i^qsrkjkl�o�}|i��@r^l�r^x:x�¨�f�o�pGjki@wGi@jkr^p�p�mGlrkx�l�ikq$l�w�i���p�uGikqsx���o�p�y�f�l�m�qs��~¡µ-mG�5j^rkp·��ig��rk�|igl�w�i�f�l�m�qs��o�pGl:i^qsrkj^l:o�}|ikÿ 'm�qsx�u���rk�|o�p�y¢��rk��hGqsm�}|o:uGi�l�wGi�r^p�f���ikqs~

3.3 World-making� pËl�w�icf�h�i^jko�n�o�jkr^l:o�mGpËmGn-�gmGqsx:uGf&�gicw�r^}Gi�l�mdj^w�rkpGyGi�l�w�i�p�mGl:o�mGp�f·o�pn�o�yG�Gqsikf·»G¨�ÃG¨�rkpGudºJ��w�ikqsi�l�w�i���r^f�o�j�pGm�uGikf�rkqsi
situations

r^p�u�l�w�i
transi

l�o�m�pGf@��i^l:��iki^p5pGm�u�i^f@qsikhGqsikf�i^p�l¢��f_ikq&f�i^x�ikjkl�o�m�pGf�~ � p�rJ�gm�qsx�u
defini

l:o�mGp�¨Al:wGi���rkf_o:j��Gp�o�l�f�f_w�m��Gx�uJ�Gi
actors

r^p�u�l�w�i^o:q�Î-Ô î ÛGÍ�ÓGÚ�Í�ñ
interaction —

r��gi^x:x
-
�|p�mG�gp�f�ikl

-
��h�o�p�mG� �=ikj^l

-
mGqso�ikp�l�i^u�r^p�rkx���f�o�f�r^p�uu�ikf_o:y|p�~ � p
n�rkjkl�l�wGikqsiJo�f�rJyGi^p�qsiJm�n·y|rk��ikf�l�w�r^l-rkj^l:�Grkx�x��Æ��f_iJl�wGo:f��i^l:wGm�u�m�nau

e
f_o:y|p�¨Gp�r^��i^x���f�o����Gx:r^l�o:mGp�y|rk��ikf�x�o:�|i�ßao���É�o:l���~

Sender:
Frodo

Object:���������
	�� Receiver:
�����	����������

Subject:
Frodo

Helper:��� �����������
��� Antagonist:��� ��� ��	��������
�����

354 6?8:9�;"!�>�C J�E�H%I:E �KF �:;�G F?MNE�A:;"#BF?9��KF?M
E�A#;"$-47I:6�D
eâh�mGf�f�o���x�iÆj^rkp�uGo�u�rkl�iËn�m�q�rdf�h�i^jko�n�o�jkr^l:o�mGp5m�n·rË�gmGqsx�u �sr 	^u�i^f�o�yGph�rkl�l�ikqsp§n�m�qJp�rkqsqsr^l�o:}|iZf���f�l�i^��f'���do�fÖ�gwGrklco:fÖ�|p�mG�gp§rkf î ÛGÔkÎ-Ñ î Ò�ð

analysis
o�pél:i^�|l·rkpGrkx���f�o�f�~¢e¶l�w�ik��rkl�o�j'rkpGrkx���f�o�f���rkj^�Gy|qsm��Gp�uGfJl�wGil�ik��h�mGqsrkx�f�l�qs��j^l���qsi·r^p�ucu�ikf_jkqso���i^f-l�w�i·l�wGik��ikf-r^p�u�j^m�pGn�x�o:j^l�f-rkf�l:wGik���pGn�m�x�ucik}|ikqs���gwGikqsi�o:pcl�w�i·��m�qs�|~`e{hGm�hG��x�rkq�i^�Gr^��hGx:i�m�n�r�l�wGik��rkl�o�jrkpGrkx���f�o�f�o�f�l:wGi&r^jkl�rkpGl���m�uGikxAo:x�x���f_l:qsr^l�iku@o�p@n�o�y|��qsi&º�l:wGrklAqsikhGqsikf�i^p�l�fm�pGi'm�n�l�w�i'j^m�pGn�x�o:j^l�fJo�pZÌ+Û�Ô ��Í�Õ_ÓbÍsñ î Û�ÔcÐ�Ò�Ü�ÞGÚ�~ � l�n�mGjk�Gf�ikf�mGp¦+qsm�u�m?Osf�ÂG��ikf_l7m�nau�ikf_l:qsmG��o:pGy¢l:wGi���o�pGy�r^p�u�u�i^f�jkqso���i^f�l�w�i�qsikx�r^l:o�mGp�f�mGnl�w�i&��rko�p@r^jkl�mGqsf�l:m�l:wGo�f�ik}|ikp�l�ìA¦aqsmGu�m@��rkpGl:f�l�m@l�wGqsm��èl�w�i�qso�p�y�o:pGl�ml�w�idn�o�qsiËm�n à m���pGl ³ m�mG��¨�ßar^�£w�ikx�hGf�w�o���¨gr^p�u�ßar^��qsm�p�f�l�qsm�pGyGx��m�hGh�mGf�ikf�~�ëgm�x�x��G�zo�f�uGo:}|o�u�i^u·��i^l��giki^p·m

p
h�mGf�o�p�y�¦aqsmGu�m�rkpGu�j^x:r^o���o�p�yl�w�i�qso�p�y¢n�m�q"w�o���f�ikx�n�¨Grkp�u�w�i^x�h�o�p�y¢w�o��él�m�y|ikl7qso�u�m�nao:l�~

¦+o:y|��qsiZ¹§o�fÖrZl�w�i^��r^l�o:jZr^p�r^x:��f�o�fÖf�o�p�j^ibl�w�ibf_h�x�o�lchGikqsf�mGp�r
l
o�l��zmGnëgmGx�x:�G�ïo�f�u�i^h�o�jkl�ikuZr^f�r'f�o�p�y|x:iËf�l�rkl�iÆjkmGp�l�rko�pGo:pGy5j^m�p�l�q

a
u�o�jkl�o�m�pGf�~µ-mG�gik}|ikqs¨cl�w�iél��gm�l�ikqs��f
mGndl�wGi�j^m�pGl:qsr^u�o�jkl�o�m�pGf
r^qsiél:i
m
hGm�qsr^x:x��

dis
l�qso����Gl�ikuËmG}|ikq�l�w�ic�gw�mGx�icpGm�}|ikx�ì�ëgmGx:x��G� f_l:r^qsl�f·rkf�l�w�i�m��gpGikq-mGnl�w�i�qso�p�y|¨�x�mGm�f�i^f�o�l�¨Arkp�u�f�i^l�f�mG��l�l�m�qsiky|rko�p�o�l�~�µ-i�o�f�u

i
}Go�u�i^u�o�p�w�o�f

inten
l�o:mGp�f'�Gp�l�o�xcl�wGi5ikpGu�¨&f_m���ikl�o���i^fÆw�i^x:hGo�p�y�¦aqsmGu�m�¨·f�m���ikl�o���i^fx�m�mG�Go�p�y·n�m�qA�gr^��f�mGn���ikl�qsr^�|o�pGy&w�o���~+e�f�ßar^�èf�rk��f�¨7ë�m�x�x����zo:f�pGm�l+l�m��i�l�qs�Gf�l�iku�~/µ-mG�gi^}Gi^qs¨/�gw�i^p�¦aqsmGu�m�j^x:r^o���f�l�w�igqso:pGy·wGo:��f�i^x:n�¨7ëgm�x�x����y|qsrk��f�o:l�¨¡�G��l/l�������x�i^f�u�mG�gp·o�pGl:m à mG��pGl ³ m�m����gwGikqsi�w�i�rkp�u�qso�p�y¢o�fn�o�p�r^x�x:��uGikf�l�qsm���i^u�~��$wG��f�¨�ëgm�x�x���� o�qsm�pGo:j^rkx�x���w�ikx�hGf&¦aqsmGu�md�gw�i^pËwGio�p�l�ikpGu�f�l:m�m

p
h�mGf�i�w�o���~

ä���l�n�o�y|��qsi@¹Ëu�m�i^f�p�mGl�l�ikx�x���f&}|ikqs������j^wËrk�Gm��Gl�wGm��Ål:mdu�i^f�o�yGpdrjkmG��hG��l�ikqgf���f�l�ik��l�mdy|ikpGikqsr^l:i�o�p�l�ikqsr^jkl�o�}Gi�p�r^qsqsrkl�o�}Gi^f&% 
gp�i�m
b
}Go�m��Gfo�u�i^r�o�fÖl�m§jkmGx�x:i^jklcrkl�f_ikl�mGn�o:pGl�ikqsikf_l:o�pGyèik}|ikpGl:fÖr^p�u§rkj^l�m�qsfÖrkpGu

imple
��ikp�l�l�wGici^}Gi^p�l�f·r^f·��ikl�w�mGu�f�l:wGrkl�l�rk�|i�rkjkl�mGqsf�r^f�h

a
qsrk��ikl�i^qsf�~ä���l�o�n�µ-o�l�jkwGjkmGjk��o�f-qso�yGwGlAo�pcjkx�rko���o:pGycl�wGrkl�l�w�ikqsi�o�fgpGmcl�ikqsqsmGq�o�pcl�wGi��r^p�y|¨7m�pGx:��o�p·l�wGigrkpGl�o:j^o�h�rkl�o�m�p�m�n`o�l�¨¡��igy|ikl/o�p�l�m·l�qsm��G��x�ik~� 'w�rkl/wGigo�fqsikr^x�x:��f�r^��o:pGy�o:fgl:wGrkl$o�l$o�fgpGm�l$l�w�i�ik�|ikj^��l�o�m�p�m�n�l�wGi���ikl�w�mGu�¨a����l$l�wGih�qsmGjki^f�fdmGnchGrkf_f�o�p�yZh�r^qsrk��ikl�ikqsfJl�mZo�l·l�w�r^l·o�f�o:pGl�ikqsikf_l:o�pGy'%-�$w�o�f�o�fjki^qsl�rko�p�x���l�qs��icm�ng�$wGi � mGqsudmGngl�w�i���o�p�y|f�~��$wGic��rko�pJl�w�ik��i�m�ngl�wGi��mGm��'o�f�ì-��w�mÖo�f�yGmGo:pGy'l�m�j^x�rko��¶l�w�i���o�p�y|ÿ � p'l:wGi���i^yGo�p�pGo�p�yÆ��ix�ikr^qspZl:wGrkl�ßar^��qsmGpb�go�x�x�¨����Gl�r^f�l:wGiÆf�l�m�qs����pGn�m�x�uGf�¨�l�w�iÆn�mGx�x:mG�go�p�yh�i^qsf�m�pGf�rkqsi�l�ik��h�l�i^u�ì"ë�m�x�x�����¨7ä�m�qsmG��o�qs¨7ß+rkqs����rkpG¨7ëgr^p�u�r^x�n$w�o���f_ikx�nrkpGu'o�pÆl�w�i@i^p�uÆhGm�mGq�¦+qsm�uGm�~��$wG��f�¨���i@w�r^}Gi@r�}Gi^qs�

claim
��w�m�f_im�� �=ikjklAo�f�n�o��Gi^u@l�w�qsmG��y|w�mG��lAl:wGi&f�l�m�qs��¨$pGrk��ikx��cl�wGi&��o�p�y|¨$����l���w�m�f_ih�mGf�f�o���x�i@f_��� �=i^jkl�jkwGrkp�y|ikf_¨�rkp�uËo:l�o�f&l�w�icjkwGrkp�y|o�p�yJh�qsmG��rk�Go�x:o�l�o�ikf&mGnrkj^l�m�qsf�l�m���i^jkmG��i�l�w�i�f���� �_i^jkl7l�w�r^l7u�qso�}|ikf�l�wGi���w�m�x�i�p�r^qsqsrkl�o�m�p�~

� n��gi���f_iku�r�pGr)(�}Gi�r^h�hGqsm�rkj^w�¨��gi���m��Gx:u�pGiki^u�l:m���qso�l:i�f_m��
e
l�w�o�p�yx�o��Gi¢l�w�o�f�o:p�mG��q�u�ikf_o:y|p�ì"É�x:r^o�� �sßar^��qsmGp�¨/�$w�i^��o:pGy �s¨/É�x�rko�� �së�m�x�x�����¨�$w�i^��o�p�y �s¨&É�x�rko�� �sä�m�qsm���o�qs¨·�$wGik��o�p�y � 	Ë¨·pGm�l���ikrkpGo�p�yél�w�rkl�l�wGiÉ�x�rko��£��i^l�w�m�u o�f�ik�|ikj^��l�ikuG¨��G��l-��ikqsi^x:�Ël:wGrkl-o�l-wGrkf�r�jkw�r^p�j^iJmGn��i^o�p�y{i^�Gi^jk�Gl:i^uè��o:l�wèl�wGikf�i
}Gr^qs�|o�pGyzhGrkqsrk��ikl�i^qsf�~&�$w�o�fÆo�fÆj^x�ikrkqsx��p�mGp�f�i^p�f�i^~


-pGi��gr^��m�n-��rk�|o�p�yJf�ikpGf�i�mGn-l�w�o�f&o�u�i^r�o�f&l�mËuGikf�o�y|pËl�w�ic}Gi^qs��f&r^fm�� �=ikjkl�f�¨�rkp�u�rkf_f�m�j^o:r^l�igrgf_����f_ikl/m�n`l�wGi���ikx�x
-
�GpGm��gp�l�w�i^��r^l:o�j�qsm�x�ikf�l�ml�w�i^� ½ ¾ÀÇ�Á¿ì+*�ÞGÔkÜ î ù � ükö$Ô^Õ i ÔkÜGðkÔkÕ_ù�Ù�Í�Õ_ðkÔkù�Ì+Û�ÔkÎgÔ�÷�Í�Ï��TÔ^ô î øsù�Ð�Ô^Ú�ó�ò î ù, Í�Ü î ÔkÜ î ù �ÈÜ�Ú î Õ�óGÎ-ÔkÜ î ù�Ø�ÔkÜGÔ�ñTÒ�ðkÒ�Ñ�Õ � ù �GÍ�ó�Õ_ðkÔkùcrkpGu Goal,

hGx���f5l�wGi
circumstantial

qsm�x�ikf�m�n �ËÑ�Ü�ÜGÔkÕ�ùAÌ+Ò:ÎgÔ�r^p�u
Location

~ � n�qsm�x�ikf¢r^qsim�� �=ikjkl�f�l:mGm�¨aikr^jkw�}Gi
rb-
m�� �=ikjkl$j^rkp���i�rkf�f_m�jko�r^l:i^ucl�m�m�pGi�mGq���mGqsi�mGnl�w�i'qsmGx:i

-
m�� �_i^jkl�f�~¢¦+qsm�uGm�Osf�Â��Gikf�l�¨¢l�w�qsm���o�p�ybl�w�iË��o:pGy5o�p�l�m à m��Gp�l³ mGm����gm��Gx�u��Gi·qsikhGqsikf�i^p�l�ikucrkf-r^p�o�p�f_l:r^p�j^i·m�n�l:wGi

quest-
mG� �=ikj^l$l�m�gwGo�jkwbr^p5rky|i^p�l¢rkpGu5u�i^f�l�o�p�rkl�o�m�p
m�� �_i^jkl¢o�f@rkf_f�m�j^o:r^l�iku�~ �"rkqsr^��i^l�ikqh�r^f�f�o�p�y�o�fÆqsi^h�qsikf_ikp�l�i^u{���

glue-
mG� �=ikj^l:fËl:wGrkl�r^f�f�m�j^o�rkl�i
r^jkl�m�qsfdl�ml�w�i^��r^l:o�jcqsm�x�ikf_~��$w�icyGx���icm�� �_i^jkl�qsikhGqsikf�i^p�l�f&l�w�ich�qsmG��rk�Go�x:o�l���m�n-l�wGirkj^l�m�q-n�o�x�x�o�p�y�l�w�r^l�qsm�x�ik~��"m�f_f�o���x���l�w�qsiki�n�r^jkl�m�qsf�f�wGm���x�u���i�o�p�j^x���u�i^u�ìm��Gx�o:y|rkl�o�m�pGf�¨guGikf_o:qsi^f�r^p�u�jkrkhGrk�Go:x
i
l�o�ikf�~ � p�l�wGiJi^�Gr^��hGx�iJ�Gikx�m���¨�l�wGim��Gx�o:y|rkl�o�m�p�h�r^qsl7m�nal�w�i�yGx���i�o�f�f�l�qsmGp�y|¨�l�w�i�jkr^h�rk�Go�x:o�l���h�r^qsl7}Gi^qs���gi^rk�|ì



�'õ�Ò�ò�ò î Ñ�ôkÔ î Û�Ô@Ð�Ò�Ü�ÞGù�ÛGÔÖÚ�Ñ�Ò�Ó�ù î Û�ÍGó�ÞGÛ �ÆÓGÍZÜ�Í î ôkÜGÍ�õ î ÛGÔ'õ�Ñ ��$m�x��Go�i^p
[25]

~
�$w�i�yGx���i

-
jkmGp�jki^h�l�i^p�r^��x�ikfJ��fJl�m�qsi^h�qsi^f�ikpGl&l�w�iÖn�rkj^l&l�w�r^l&f�ik}|ikqsr^x

ac
l�mGqsf�f�l�qso�}GiJl�m
n�o:x�x�l�wGidf�r^��iJqsm�x�i^~g¦+m�q·i^�Gr^��hGx�ik¨�l:wGi

claim-
}|ikqs�l:r^�Gi^f�rkp�rky|ikpGl"r^p�u�r-l�wGik��ik¨7rkpGu&o�l�f�l:wGik��i-o�f�rkx��gr^��f��$w�i-��o�p�y|¨7���Gl��r^p���rkjkl�mGqsf�yGx���iËl:m5l�w�iÆr^yGi^p�l�qsm�x�i �sß+rk�Gqsm�p�¨gëgm�x�x�����¨-ä�mGqsm���o:qs¨ikl�jk~ �s~/�$wGi�f���f�hGikpGf�i�m�n�l�w�i��Gm�mG�&x�o:i^f�o:p�l�wGi-�gr^��l�w�igf�l�qsikp�y|l�w&m�n$l�wGo:fyGx���i�jkwGrkp�y|ikf_~`¦aqsmG��l�w�o�fgn�mGx�x:mG�gf�l:wGrkl$l�w�i�ikn�n�ikj^l$m�n�l�wGi�i^}Gi^p�l�fgo�fgl�mjkw�r^p�y|i�yGx��Gi %�ß+rk��qsmGpÆ��rkp�l�f�l�m

take
l�w�i@qso�pGyËn�qsmG�²¦+qsm�u�m �sqsm�x�i �f�m��Gqsjki��s¨7r^p�u&l�wGi-ikn�n�ikj^lamGn$w�o�f�rkl�l�ik��h�l+l�m

capture
¦aqsmGu�m�o:f�l:wGikqsi^n�m�qsil:m�o�p�j^qsikrkf_i�¦+qsm�uGm�Osfgr^��o�x�o�l���l:m�h�x�r^��l:wGi�qsmGx�i�mGn�f�mG��qsjki�n�mGq�l�w�i

take-}Gi^qs��~�ßao��
i
x:r^qsx��|¨�¦+qsm�uGm�OsfÖrkl�l�ik��h�lcl�m§w�o�u�ibn�qsm��¤ß+rk�Gqsm�pèr^o���f'r

decreas
o�p�y¢w�o�f�j^w�r^p�j^i�mGn"h�x�r^�|o�pGy�l�wGo:f�qsm�x�ik~

 'w�ikqsi^rkfch�w���f�o�j^rkx�i^}Gi^p�l�f�o�p�n�x:�GikpGjkiJl:wGidj^rkhGrk��o�x�o�l��'jkm���h�mGp�i^p�l�m�nl:wGicy|x���i^¨�jkmG������pGo�jkr^l:o�}|ici^}Gi^p�l�f�o:pGn�x���i^p�jki�o�l�f�mG��x�o�yGr^l�o:mGp�h�rkqsl�~Aegpik�|rk��h�x�iZo�f�l�wGiZ��i^ikl�o�p�yèo�p§��o�}|ikp�uGikx�x���w�i^qsib´�x:qsmGp�uèµgrkx�n�ikx�}|ikp
appoints

¦aqsmGu�m�l:m���i�l�w�i�qso�p�y|��i^rkqsikqs~
� pzf�i^jkl�o�m�p�Ã�~¿¾À¨���iÖÂ��Gm�l�ikué����rkpÅ½ »�ÃGÁ@n�m�qcl�w�iÖl�w�ikf_o:fJl�w�r^l&yGmGm�uf�l�m�qso�ikf�rkqsi��Grkf�i^u'm�pËjkm�pGn�x�o�jkl�f���i^l:��iki^pÆl�w�i@r^jkl���r^x���m�qsx�uÆrkpGuÆl�w�ih�m�f_f�o���x�i¢�gm�qsx�uGf�mGn�u�i^f�o�qsik¨/m��Gx:o�y|rkl�o�m�pG¨+o�pGl:i^p�l�o�m�p�r^p�u��|p�m��

l
iku�y|ik¨/mGqo:pGl�ikqsp�r^x�jkmGp�n�x�o�jkl�f·�Gikl���ikikpJl�w�i�x�rkl�l�ikqs~��$wGikf�i�jkmGp�n�x�o�jkl�f�jkrkp�pGm�����iqsikh�qsi^f�ikpGl�iku����cl�w�i&j^m���h�mGp�ikpGl�f�m�n�l�w�i&y|x���i

-
m�� �=i^jkl�f�~$¦+m�q�ik�|rk��h�x�ik¨¦aqsmGu�m&f��Gn�n�i^qsf�n�qsm��zl�w�i-j^m�p�n�x:o�j^lamGn$u�ikf_o:qso�pGy·l�m&l�rk�|i-m�p�l�w�igqso�pGyG¨¡r^p�ur�hGqsm�w�o��Go:l�o�m�p�rky|rko�pGf�l7u�mGo�p�y¢f�m�ì

� Ô`ñTÔ^ò î$î ÛGÑ î Û�Ô�Û�ÑGÓ�ñ Õ_Í�Î{ÜGÍ�õ
Í�Ü�Í�ÜGò � î õ�Í�ðkÛGÍ�Ò�ðkÔ^Ú�� î Í�ñTÍ�Õ�ÏGÔkÑ�Õ î Û�ÔÐgÒ�ÜGÞ�ù î Û�Õ�ÍGó�Þ�Û�Ò î õ�Í�óGò:Ó î ÍGÕ�Î-ÔkÜ î ÛGÒ:Î ��ÍGÕ î Í�ð^ò:ÑGÒ�ÎZÒ î ù7ÑGÜ�Ó&ð^Û�Ñ�ò�ò�ÔkÜGÞ�Ôî ÛGÔ���ÍGõ�ÔkÕ î ÛGÑ î Ú_Ñ î Ò�Ü�Ò î Ú�ÓGÑ�Õ�ô¢Û�ÍGò�Ó�ÏGÔ � Í�Ü�Ó î Û�Ô¢û^Ñ l ò�Ô � Ísñ�Ú_Û�Ñ�ÓGÍ�õ�Ú�ý*gò�Õ�Ô^Ñ�Ó � î Û�Ô¢ÐgÒ�ÜGÞ î ÔkÎAö î ÔkÓdÛ�Ò�Î-ù�ÞGÜ�Ñ�õ�Ò�ÜGÞËÑ î ÛGÒ:Ú·õ�Ò:ò�ò�Ñ�ÜGÓdÕ_ÔkÑ�Ú_Í�Ü�ý
� Ò�ò�Ó`ñTÑGÜ î Ñ�Ú�Ò�Ô^Ú�Ñ�Õ_Í�Ú�Ô�Ò�Ü�ÛGÒ�Ú�Î-Ò�Ü�Ó í ý �$m�x��|o�ikp

[25]�$w�o�f�jkr^p&��i-qsi^h�qsi^f�ikpGl�iku&r^f�rgf�l�qsmGp�y�h�m�f_o:l�o�}|igu�i^f�o�qsigj^m���h�m�pGikpGl+r^p�ur�f�l�qsm�p�y·p�iky|rkl�o�}|i�m��Gx:o�y|rkl�o�m�p&j^m���h�mGp�ikpGlamGn$l�w�i-y|x���i-�Go:p
d
o�p�y�¦aqsmGu�ml:m�l�w�i�rky|ikpGl7qsm�x�i�mGn"l�wGi�}|ikqs� î Ñ�ôkÔ�Í�ÜGý

¦amG��q`mGl:wGikq`hGqsm�}|o�f�o�m�pGf�rkqsi�p�i^jki^f�f�rkqs��l�m�yGi^l7yGmGo�p�y|ì
1.

egp�ik}|ikpGl`w�r^f�r¢��m�uGrkx`}|rkx���i�l�wGrkl"o�f�jkr^x�jk��x�r^l:i^u�m�p�l�w�i��Grkf�o�f�m�nl:wGi�y|x���i�m�nao:l�f�l:wGik��rkl�o�j�qsm�x�ikf�~
2.

egpËi^}Gi^p�l�ik�|ikj^��l�i^f&�gwGikpJo:l�f���mGu�rkx�}|rkx��Gico�f·r^��mG}Gi�rcj^ikqsl�rko�p
threshold.

3.
É�w�rkpGyGi^f�mGn"l�w�i���m�u�r^x7}Gr^x���i�m�n"r^p�i^}Gi^p�l7����f�l7�Gi�f_l:r^yGi^u�~

4.
�$w�ibi^�Gi^jk��l�o�m�p{m�n�r^pèik}|ikpGlc����f�l���i5f�l�m�qsiku{l:mGyGi^l�w�ikq���o:l�w
in
n�m�qs��rkl�o�m�p5m�n�o�l�f�qsikx�rkl�o�m�pGf�l�mbm�l�w�i^q�ik}|ikp�l�f�r^l�l�w�iËl:o���iÆm�n

execu
l�o:mGp�~

�"m�o�pGl+Ã�o�f�jkqs�Gjko�rkx�ì/�gi����Gf�l/��i
told

m�n"l:wGigj^w�rkpGyGo�pGy�mGu�u�f�m�n"ß+rk�Gqsm�pjkx�rko���o:pGy5l�w�iËqso:pGyG¨�r^p�u5l:wGiÆf���f�l�ik� ���Gf�l�u�o�f�h�x�r^�
¦+qsm�uGm�Osf�rky|m�pG��gw�i^p·mG��x�o�yGr^l:o�mGp·f�l�qso�}|ikf���o:l�w�u�ikf_o:qsi^¨�i^}Gi^p�o�n"ß+rk�Gqsm�p�p�i^}Gi^q`f���j^jki^iku�fo:pcjkx�rko���o�p�y�l:wGi·qso�p�y|¨`r^p�uc¦aqsmGu�m�p�ik}|ikq�l:r^�Gi�m�p�l�w�i�qso�p�y|~"É�w�r^p�y|o�p�y}Gr^qso:r^��x�ikf�rkqsi�p�m�yGmGm�u�o�n"l�w�i^��rkqsi�w�o�u�uGikp�l�m�l�w�i���f_ikqs~
�"m�o�pGl�º
qsi^��o�p�uGf��Gf�l�w�r^l�l�w�iJik�|ikjk�Gl�o:mGp
mGn·r^p
i^}Gi^p�l���rk�'p�mGl���i
pre
f_ikp�l�i^uzl�m�l:wGiÖ��f�i^q�r^l&l�w�iÖl�o:��iÖm�n�ik�|ikj^��l�o�m�p�¨�f�o�p�j^iÖ�giÖ��r^�

some
l�o���i^f�p�i^iku�l:m�w�r^}Gi�u�o�n�n�ikqsikpGl7l�o:��ikx�o�p�i^f�mGn"f�l�m�qs��r^p�u�h�x�m�l�~ � n"l�w�iik�|ikjk�Gl�o:mGp�m�n�rkp�i^}Gi^p�lao�f�hGqsikf�i^p�l�iku�x�r^l:i^q�l:wGrkp&f_l:mGqs��l:o���ik¨7l�w�igf���f�l�ik����Gf�lËj^m�p�l�r^o:p�r§qsi^jkmGqsutm�n'o�lJl�w�rklJjkr^ptx�rkl�ikqÖ�Gièqsikl�qso�ik}|ikutr^p�u

dis
h�x�r^�|i^u�~�e�l�l�w�o�f�hGm�o�p�l¢l�w�idqsikr^u�ikq���rk�ÖwGrk}|iËy|qsrk}|iË��o:f_yGo�}|o:pGyGfrk��mG��l�l:wGi�h�qsr

c
l�o�jkrkx�qsikx�i^}Gr^p�jki·m�n�m��Gq�rkp�r^x��|f_o:f_~$µ-m���ik}|ikqs¨$l�w�i&o�uGikrkf

��i^w�o�p�uJÉ�qsr
w
n�mGqsu�Osf

Erasmatron
ikp�y|o�p�i�rkqsi�p�mGl�}Gi^qs�@n�rkq�n�qsm���l�wGim�pGikf�h�q

e
f_ikp�l�i^u�r^��mG}Gi^ì

í Ñ�Ü � û^ÔkÜ î Ò�Ú�ò�Ò:ô^ÔcÑJÚ�Ô^Ü î ÔkÜGðkÔ��gÒ î Ò�Ú�ÑdÕ�Ô^ðkÍGÕ�ÓdÍ�ñ�Í�ÜGÔcÑGð î Í�Õ�Ó�Í�Ò�ÜGÞÚ�ÍGÎ-Ôgû^ÔkÕ�Ï î Í�ÑGÜ�Í î ÛGÔkÕ�ÑGð î Í�Õ í Ì+Û�Ô^Õ�Ô7ú Ú�Ñ�ò�Í î ÍsñgÒ�Ü�ñ ÍGÕ�Î-Ñ î Ò�ÍGÜ�Ú î ÍGÕ�ÔkÓ�Ò�ÜÑ�Ü � û^ÔkÜ î ù�Ï�ó îgî ÛGÔ�ðkÍ�Õ_Ô@Ò�ÜsñTÍ�Õ�ÎgÑ î Ò�Í�ÜÆÒ�Ú�Ú�ÛGÍ�Õ î Ñ�ÜGÓÆÚ�õ�ÔkÔ î ��Ú_ó�Ï��TÔ^ð î ùûkÔ^Õ�Ï�ù�Ñ�ÜGÓÖÓ�Ò�Õ�Ô^ð î ÍGÏ��TÔkð î ý *�Ü � û^ÔkÜ î õ�Ò�ò:ògÑ�ò�õ�Ñ � ÚcÛGÑ�ûkÔ î Û�Ô^Ú�Ô î Û�Õ�Ô^Ô
components...

É�qsrk��n�m�qsu�½¿¾�¾ÀÁ
¦+o:y|��qsi�¸�f�������rkqso × i^fËl�w�i�rk�Gm�}|i
o�u�i^rkf �sf�w�mG�gp��go�l�wzl�w�iXb à � -p�mGl�rkl�o�m�p �s~��$w�i^qsi
r^qsi
n�m���q���r^o:p�jkx�r^f�f�ikfdo�pzl�w�i�f���f�l�ik��¨·ÑGð î Ñ�Ü î Ú�ùÔkû^ÔkÜ î Ú_ù�ÞGò:óGÔ�rkpGu roles

~�e�p'rkjkl�r^p�lgo�f�rkf_f�m�j^o:r^l�iku'l�m × i^qsm'm�q���mGqsi
glue-

mG� �=ikj^l:f_¨���w�i^qsikrkf�r�yGx��Gi
-
m�� �=ikjklgo:f�r^f�f�m�j^o�rkl�iku'l�m'ik�|rkj^l�x:�dm�pGirkj^l�rkp�l+rkpGu&i

x
r^jkl�x���mGp�i-qsmGx:i^~7ebqsm�x�i

-
m�� �=i^jkl+��r^��r^f�f�m�j^o�rkl�igl�m × ikqsm�m�q��m�qsigy|x���i

-
m�� �=i^jkl�f �shGm�l�ikpGl:o�r^x+n�o:x�x�ikqsf�m�n`l�w�i�qsm�x�i���r^p�u�o�f�l�w�i�h�qsmGh�ikqsl��m�n�i^�Gr^jkl�x��zmGp�i5ik}|ikp�l�~�´�}|ikp�l�f'r^n�n�ikj^lcy|x���i

-
m�� �=i^jkl�f�¨&r^p�u{j^m�pGl:qsr^jkl	kpGrkqsqsr^l:o�}|i5qsi^x

a
l�o�m�p�f��5l�m{mGl:wGikq�i^}Gi^p�l�fËl�m���i���f�i^uzo�p�l:wGi
qsi^jkmGqsu

�sik�|rk��h�x�i^f�ìcr^pèi^}Gi^p�l�l:qso�y|yGi^qsf'rkpGm�l�w�i^qJi^}Gi^p�l�¨�m�q�o�f'ik�|ikj^��l�ikuzl�mh�qsi^}Gi^p�lèr^p�mGl:wGikqÅik}|ikpGl �s~�¦+o:pGrkx�x���¨���i¶p�i^ikuál�máqsikhGqsikf�i^p�l{l�wGi
emo

l�o�m�pGrkx�qsi^x�rkl�o�m�pGf��Gikl��gi^ikp�rkj^l�rkp�l�f �sl�w�i
sympathy

rkf_f�m�j^o:r^l�o:mGp�o�pl�w�i�u�o�rky|qsrk�
�s~

1..*
�	��
 
 � � 
 � ��
 ��� � � 
 ��� �

1..*1..*1..*1..*1..*1..*

1

Sympathy

0..*0..*0..*0..*0..*0..*
Actant

Type

Role

FillerTypes

Glue

Obligation
Desire
Capability

1

0..*0..*0..*0..*0..*0..*

111

1..*1..*1..* 1

0..*0..*0..*0..*0..*0..*

Event

Modality
0..*Affects0..*0..*0..*0..*0..*0..*
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� nAr�f_�|f_l:i^�§o�f�f_h�ikj^o�n�o�iku�o�p�l:wGo�f���rk��¨/l�w�i�f�l�m�qs���gmG��x�u���i�o�p�l�i^qsr

c
l�o�}|il�m�m@n�m�q�l�w�i&}|ikqs��y|m�m�u�qsikrkf_m�p@l�w�r^l�l�wGi&f���f�l�ik�Åjkm�pGl�rko�p�f�pGm�ik�|h�x�o�jko�lqsikhGqsikf�i^p�l�rkl�o�m�pËm�n�r@f_l:mGqs�dr^l�r^x�x % � l�m�pGx��dj^m�p�l�r^o:pGf�h�mGf�f

i
��x�i@i^}Gi^p�l�frkpGu·o�p�l�i^qsrkjkl�o�m�pGf�r^f�f�m�j^o�rkl�iku�l:m�l�w�igr^jkl�m�qsf�m�n`l�w�i�f�l�m�qs��~¡�$wGi�pGrkqsqsrkl�o�}|io�l�f�ikx�n��go�x�x���i�r^p

emergent
h�wGikpGm���ikp�mGp ��o:l��go�x�x�i^��i^qsyGi���w�ikp�l�wGirkj^l�m�qsf·r^qsicf_ikl�o�pJ��mGl:o�mGpdo�pJrcy|o�}Gi^pdr^jkl���r^x��gm�qsx�u �sr�h�wGikp�mG��i^p�mGpu�i^f�jkqso��Giku�o�p

[22]
~/�$w�i�hG��qshGm�f�i�mGnAl�wGi�u�ikf_o:y|p�h�qsmGjki^f�f�o:f�l�m�f�i^x:i^jklar

s
i^lzmGn§h�m�f_f�o���x�iâi^}Gi^p�l�f�rkpGuïo�p�l�ikqsr

c
l�o�m�p�fvl:wGrklé�go�x�xém�n�l�i^p¥x�iklo�p�l�ikqsi^f�l�o�p�y�p�r^qsqsrkl�o�}Gi�ik��ikqsy|ikf�~`�$mGx��Go�ikpc�GpGik�zw�m��zl�mcuGmcl�w�o�f�~a 'w��p�mGl7��f�ÿ

4. CONCLUSION��ikf_ikrkqsj^wÖw�rkf�n�mG��pGu�l�wGiJuGikf�o�y|pÖm�n�o:pGl�ikqsrkj^l�o:}|i�p�r^qsqsrkl�o�}Gi^f�l�m'�Gi�ru�o�n�n�o:j^��x�l�r^p�u�jkwGrkx�x�ikpGyGo�p�y�l�r^f��G~A�$w�i�o�pGl:qsmGu��Gjkl�o�m�p�m�n�pGrkqsqsrkl�o�m�p�r^f¢r�|ik�¢ikx�ik��ikpGl/m�nal:wGi�n���l���qsi�f���f�l�ik�érkpGu�l�wGi�hGqsikf�i^p�jki�m�nar�wGo�yGw�u�i^yGqsi^im�nAo�p�l�ikqsr^jkl�o�m�p���o:l�w�l�w�i¢f���f�l�ik�§��rk�|ikf�o�l`w�r^qsu�l�m�u�ikf_o:y|p�rkpGu�h�qsi^u�o�jkll�w�i���f_i�mGn
l�wGi�f���f�l�ik��~d�$wGi�o�pGw�ikqsi^p�lÆhGqsm��Gx:i^��m�n
integratingo�p�l�ikqsr^jkl�o�}Go�l���o�p�l�m�p�r^qsqsrkl�o�}Gi�f�l�qs��j^l:�Gqsikf�o:f�u�o�n�n�o�j^��x�l�~

�"qsmGl�m�l���h�o�jkr^x�p�r^qsqsrkl�o�}Gi�f�l�qs��j^l:�Gqsikf��gi^qsi�hGqsikf�i^p�l�iku�r^f
o�x�x���f�l�qsrkl�o�}|iik�|rk��h�x�i^fJmGn�w�mG�¶l:mZj^m�����o�p�i'o�pGl:i^qsrkj^l:o�}|o�l:�
rkpGuZp�rkqsqsr^l�o:}|o�l��|~¢�$wGip�r^qsqsrkl�o�}Gi�f�l�qs�Gjkl���qsi^f ��ikq
e
o�u�i^p�l�o�n�o�iku�o�p�rkp�i^��hGo:qso�j^rkxvf_l:�Gu��o�p�}|m�x�}|o:pGyço:pGl�ikqsr^jkl�o�}Gi�p�r^qsqsrkl�o�}Gi�rk�Gl:wGm�qsf rkp�u

t
w�qsi^iêpGrkqsqsrkl�o�}|if�l�qs��j^l���qsikfén�qsmG� r^ptik��h�o�qso�jkr^xdf�l��Gu����go�l�wtu�o�n�n�i^qsikpGlduGiky|qsikikfZmGn



interact
o:}|o�l��§�gikqsiéo�pGl:qsmGu��GjkikuG~ce���r �=m�qdh�qsmG��x�ik��o�p�o�p�l�ikqsr^jkl�o�}Gip�rkqsqsr^l�o:}|ikf��grkf�o:uGikpGl:o�n�o:i^u�¨¡pGrk��ikx��¢l�w�rkl/�Gm�l�w·�Gf�ikq`r^p�u�qsikr^u�ikq"p�iki^u�l�mjkm�pGl�qsm�x/l�o:��ik~��$w�ikqsi^n�mGqsigrgn�m���qsl�w�f�l�ikh·o�p�jkm���h�x�i^�Go�l��¢�grkf�f���y|y|ikf�l�ikuGìo:p�l�w�o�f���i^l�w�m�uG¨a��w�o�j^w�o�f�}Gi^qs�·j^x:mGf�i�l�m�m�qsuGo:pGrkqs�

object-orientation̈l:wGi@u�i^f�o�yGpGikq¢jkqsi^rkl�ikf&r@�gmGqsx:uË��mGu�ikx�m�n�r�f�h�i^jko�rkx��Go�pGuÆ�gwGo:j^wÆl�w�i��f�i^qgik�|h�x�mGo:l�f�l�mJy|ikpGikqsr^l�i�o�pGl:i^qsikf�l�o�p�y�pGrkqsqsr^l:o�}|ikf�~��$wGo:f¢��ikl�w�mGu��go�x�xf�l�o:x�xÆwGrk}|i�jkm�pGjki^h�lÆn�m�qs����x�rkl�o�m�p����GlÆ�go�x�xËf_��h�hGx�ik��ikp�ldp�r^qsqsrkl�o�}Gif�l�qs��jkl��Gqsi·u�i^f�o�yGp����&�gm�qsx�u�u�i^f�o�yGp�rkpGuci^�GhGikqso���i^p�l�rkl�o�m�p �sjkn�~"f�o���o:x�r^qo:uGikr^f�o�p
[22]).
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