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SUT!V�VXWZYC[]\�[_^`[�aQb�cedgfZh9cjikfZled�mkf
b�n�o_prqtsvuwn�xys$cgz'h{cji|m}s~m|d�priBlNd�m|n�x�d�ngaQ�������g�j��������x�m��rn�qv�tm�s��Ucgz��{��qv�]��aH��m�x�i�pgx��
�{n�i�fZ�-�y�g���������j�j���r�e�����Qp� !f¡�¢�j�r�����X�£�j�j�	�r�j¤j�
¥ u¦pgm|i�§�prx�o_pX¨vpy©C��s~��f«ª

¬�­C®°¯j±B²�³N´yµ-¶ �j���0��x]svn�qt·jcX�jn�qtx�u�n�xys¸pri'¹�n�i�pgsvm|cjx���º��_n���n�q~pgi|m|�tu5a�»������ ¶ �No!cgs~¼�n��vm|�
�{n���s~m|x�·�ayb-�r���{½¡��qvn�pr��d�qvprd��HºN¾0��u�m|x�m��ts~qvpgs~m}�jn¿hÀqtced�n��t�vn��Àm�x�hÀ��Á�i|m�d#ÂCqv·yprx�m|Ã�p�s~m|crx���ºj»¿cjq��
qt��o�s~m�cjx�aQ»�Äe�-�¿ÂCo�svm|u�m|Ã�pgs~m�cjx¦�{n�d¸¼�x�m|Å]��n���º�h�qtcj·jq~pguwu�m|x�·ÇÆ5cN��n�i���ºQb$�Nx_pru�m|d-¾$x_pri}�e�tm|�

È5³yÉ.Ê°±QË�²9´ § ¥ ��qvcjoHn�pgxÌ��x�m|cjx�a�ÍÀcrsvm|x�·ÎoHcXÏ¿n�q�a�ÍÀcgs~n�s~¼�qvn��t¼�cji���aCh{c�Ï¡n�q,m|x���nÐ !a
��xy�jn�qv�tn	o�qtcjÁ�i|n�u

ÑÓÒ�Ô¸Õ�Ö�×yØ�Õ
Ù'ÚyÛÝÜ�Þ�ß�à�ÛÝá~âÝãCá¸ä�å-æNÞ�ß£ã¸Ü0à�Ú]ã�çgèNÞ�âéÛëêNã¸ìwå8Þ�í�ä�ß�Ûéà`îwà�Úyß£ã¸Ü�Ú]ä�âÝìyÜ�è]Ü£ã¸ìwÛéïwà�Ú]ãCðBèyß£ä�ñ

æ�ã�Þ�ï#ò¡ïyÛÝä�ï�ó�ä�èyï]á~Ûéâ�à£äÀå8Þ�ôrÛéå8Þ�âéâéî0æyß£ä�æ�ä�ß�à�ÛÝä�ïNÞ�â�à�Úyß£ã¸Ü�Ú]ä�âÝìyÜÐõÐö�Ú]ã~ß£ã{à�Ú]ã�ìjÛë÷�ã~ß£ã~ï]á¸ã
ø ã~àkö9ã¸ã~ïúù�ä�à£ã¸Ü�Þ�ï]ìûù�ä�à�Ûéïyü�æ�äÐö9ã~ß#ÛÝÜ#à�Ú]ã-Ü�å8Þ�âéâÝã¸Ü�à#æ�äXÜ£Ü�Û ø âÝãXýCþ¿Ü�à�Ú]ã¢Þ�èyà�Ú]ä�ß#ö�Þ�Ü
ï]ä�à$Þ¸ö'Þ�ß£ã	ä�ÿZÞ�ï5Þ�âéü�ä�ß�Ûéà�Úyå-ÛÝáÇÜ£ä�âéèyà�ÛÝä�ï5à£äÇê]ï]ìúå8Þ�ôjÛéå8Þ�âéâéîUæyß£ä�æ�ä�ß�à�ÛÝä�ïNÞ�â9à�Úyß£ã¸Ü�Újñ
ä�âÝìyÜ�Û ý ãXý�à�Ú]ã0Ûéï�ù�ã~ß£Ü�ã0æyß£ä ø âÝã~å ä�ÿ�à�Ú]ã�æ�äÐö9ã~ßÀÛéï]ìjÛÝá¸ã¸Ü�õ]à�Ú]ã�ß£ã¸ç�èyÛéß£ã¸ì�å¢ã�Þ�Ü£èyß£ã~å¢ã~ï�à£Ü
ö9ã~ß£ã¿á�Þ�ß�ß�ÛÝã¸ìÓä�èyà�à�Úyß£ä�èyüXÚÓå8Þ�Ü�Ü�Ûéù�ãZæ�ä�ö�ã~ß'Ûéï]ìyãvô8á¸ä�å-æyèyà�Þ�à�ÛÝä�ï]Ü�ý � èyß�æyß�ÛÝÜ�ÛéïyüXâéîÓà�Ú]ã
ç�èNÞ�âéÛëêNã¸ì¦å8Þ�í�ä�ß�Ûéà`î�à�Úyß£ã¸Ü£Ú]ä�âÝìyÜ�è]Ü£ã¸ì�à�Úyß£ä�èyüXÚ]ä�èyà�à�Ú]ãCó�ä�èyï]á~ÛéâBÚyÛÝÜ�à£ä�ß�î�ÚNÞ¸ù�ã ø ã¸ã~ï
ß�Þ�à�Ú]ã~ß�á~âÝäXÜ�ã$à£äÓà�Ú]ã�å¢äXÜ�à�æyß£ä�æ�ä�ß�à�ÛÝä�ïNÞ�âBà�Úyß£ã¸Ü£Ú]ä�âÝìyÜ�ý � ä�å¢ã ø ã~ÚNÞ�ùgÛÝä�èyß�Þ�âBæNÞ�à�à£ã~ß�ï]Ü
ß£ã~ü�Þ�ß£ìjÛéïyü	à�Ú]ã-Þ�æyæyâéÛÝã¸ìUá~â}Þ�Ü£Ü£ÛÝá�Þ�â�æ�ä�ö�ã~ß�Ûéï]ìjÛÝá¸ã¸Ü�ö9ã~ß£ã¢Þ�âÝÜ£ä8ÿ�ä�èyï]ì¦ö�Ûéà�Úûß£ã¸Ü�æ�ã¸á~à�à£ä
à�Ú]ã�üXß£ä�ö�Ûéïyü8ïgèyå ø ã~ß¡ä�ÿ��wã~å ø ã~ß � à�Þ�à£ã¸ÜÀÛéï�à�Ú]ã$ó�ä�èyï]á~Ûéâ ý
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�0¼�nwqvn��vn�pgqvd¸¼Îo�qtced�n��v�Óz cjq8sv¼�m|�	prqtsvm|d�i|n��ts~prqtsvn�� Ï#m}s~¼ crx�i���cjx�n¦Å]��n���s~m�cjx@m|x uwm�x���§Ç¾$qvn
sv¼�n�qtn8�rcrs~n¢s~¼�qtn��t¼�cji|����� ÅN��crs¸pr���#m�x,sv¼�n ¥ ��qvcjoHn�prx �$x�m�cjx�� ¥ ����»¿cj��x�d�m|iB¼�m��tsvcjqt�raQÏ#¼�n�qvn
sv¼�nU��m��!n�qtn�x�d�núÁ!nÐs�Ï¿n�n�x Æ,n�uÇÁHn�qwlNs~pgs~n����kÆ�l �Ó�rcrs~nú�v¼�prqvn��¦prx�� �rcrs~m�x�·�o!cXÏ¡n�q�Ï¡cj��i|�
ÁHn Ã�n�qvc!� Ï#¼�n�x �jcgs~m|x�· oHcXÏ¿n�q5m��Uuwn�pr�v��qvn��L���tm|x�·Îs~¼�n�d�i�pr�t�vm�d�priCoHcXÏ¿n�qúm|x���m�d�n��"�$# ��x
crsv¼�n�q#Ï¡cjqv����§�prqvn¢s~¼�n�qvnÓ�vcji���s~m�cjx��#s~cwsv¼�n	m�xy�jn�qt�vnÇo�qvcjÁ�i�n�u4crz�s~¼�nÓo!cXÏ¡n�qCm�x���m|d�n���m|x,s~¼�n
¥ � »¿cr��x�d�m�i%# �0¼�n pg��s~¼�crqwm��¦x�crsûp�Ï�prqtn�crz¢pgx pri|·rcjqvm}s~¼�u�m|dû�tcji|�es~m|crx s~c�s~¼�n m|xy�jn�qv�vn
o�qtcjÁ�i�n�u,a�Ï#¼�m|d¸¼@u�n�prx��8sv¼_pgs¢s~¼�nwo�qvcrÁ�i|n�u ¼_pr�8s~c,Á!n¦pro�o�qtcyprd¸¼�n��'& sv¼�n�¼_prqv��Ï�p��(&{m�f nrf
sv¼�qvcj��·j¼�u¦pr�t�vm}�jn�m|x���n� �d�cruwo��es¸pgsvm|cjx�f{�0¼�n�d�cju�o���s~pgs~m�cjx�o�qtced�n��v��aem�x�s~��qtx�a]q~prm��vn����vcruwn
pr����m�svm|cjx_pgi�qvn��vn�prqvd¸¼
Å]��n��tsvm|cjx���aCs~c Ï#¼�m|d¸¼<s~¼�n qtn��v��i�s~�úÏ¡n�qvn prÁ�i�n s~c prx��tÏ¡n�q�f7�9pr�rn�x
svcj·jn�sv¼�n�q�a�s~¼�n8uwprm�xUqvn��tn�prqtd¸¼ Å]��n��ts~m�cjx��$prqvng§

�)� ¾�qvn�s~¼�n�qvn�Å]��crs~pr�Óm�x�sv¼�n ¥ �.»¿cj��x�d�m|ikaBÏ#¼�m|d¸¼ prqvn�oHn�qtz n�d�sÓ�vcji���s~m�cjx s~c,s~¼�n
m|xy�jn�qv�vn8o�qtcjÁ�i|n�u*#

�+� ¶ cXÏ d�i|cr�vn Ï¡n�qtn,�kprx�� prqvn-��s~¼�n »¿cj��x�d�m|i�Å]�_pgi|m�ª�n�� uwp�¨tcjqtm�s~m�n��.�0/¢Æ,Í1��s~c
�v��d¸¼5ÅN��crs¸pr��a_Ï#¼�n�qtn	o�qtcjo!crqts~m�cjx_pri�m�s���ÁHn�s�Ï¡n�n�x5�jcrsvn��Cpgx��,�rcrs~m�x�·�o!cXÏ¡n�q$prqvn
u¦p� em�u¦pri2#

�3� ¾��8�)�Ða_¼�cXÏ¡n��rn�q�a!���vm�x�·��vÅ]�_prqtn	qvcNcrsv�0crzÀÆ�lN��oHcjo���i|pgs~m�cjxûª_·j��qtn���m|x���s~n�pr�5cgz
s~¼�n8pri�i|cNd�pgsvn��ú»¿cj��x�d�m�i��jcrsvn��"#

�4� ¶ cXÏL�vn�x��vm�svm��rn-m|�0prÁ��vcji���s~n��rcrs~m�x�·ÇoHcXÏ¿n�q�s~cÇ�jcgs~n-uwprx�m|o���i�pgsvm|cjx�m�xúpÓ�jcrsvm|x�·
Á!cN���5#

�+� ¶ cXÏ d�i�cj�vnZm|�B�jcgs~m|x�·�oHc�Ï¡n�q{s~c��jcrsvn��'m�x8�rcrs~m�x�·�ÁHce��m|n��BÏ#m}s~¼	��m��!n�qvn�xys'x]��uÇÁHn�q
crz9�rcrs~n�qv��#

6 nw��c�x�crs	prqv·r��nw¼�n�qvnga�Ï#¼�nÐs~¼�n�qÓs~¼�n¦uwp� em|uwpri'o�qtcjo!crqts~m�cjx_pri�m�s��5Å]��crs¸p5m|�8��n��tm|q~pgÁ�i|n�cjq
x�cgs�f���x��tsvn�pr��a�Ï¡n¦cjx�i}� Ï¿prxysÓsvc,ª�x�� cj�es�aBÏ#¼�n�qtnwsv¼�m|�-oHcjm|xys8nÐ em��ts~�Ópru�cjx�·ûsv¼�nwo�qvcjoHn�q
Å]��crs~pr��aHprx��,Ï#¼�nÐs~¼�n�q�sv¼�n�qtn	pgqvn¢��m��!n�qtn�x�d�n��$m|xUs~¼�m��#qvn��to!n�d�s�pru�cjx�·�s~¼�n¢d�i�pr�t�vm|d�priBoHc�Ï¡n�q
m�x���m|d�n��$m�f nrfCs~¼�n�le¼_pro�i�n��y��lN¼N��Á�m|����l�lN�7�$m|x���nÐ !a�s~¼�n��ts¸pgx��_prqt��m|Ã�n���½�prx�Ã�¼_pgz8� �~½¿Ã-��m|x���n� 
prx��úsv¼�n8prÁ��tcji|��svn¢½�prx�Ã�¼_pgz9�kpj½¿Ã-��m|x���n� !f

lem�x�d�n�s~¼�n¡ÁHn�·jm�x�x�m�x�·#crz�sv¼�n ¥ �Îm|x��X¤y�g�0sv¼�n¡pri|i�ced�pgs~m�cjxCcrzes~¼�n¿»¿cj��x�d�m|ij�rcrs~n��9¼_pg�9ÁHn�n�x
pUu�cjqvnÇcrq-i|n��t�:& u	�N��s~m|d;&�o�qtced�n�����qtnwcgz¡oHcji�m�s~m�d�pri{x�n�·jcrs~m|pgs~m�cjx��$�v¼_pr��n�� Ï#m}s~¼��vn�d�qtn�d��rfw��x
�X¤j�r�¢sv¼�nC���e��s~n�u Ï#m}s~¼¦crx�i����vmÝ ¦Æ�le��¼�pr�UpÓqvpgs~¼�n�q¿d�i|n�prq¡m�xys~��m}s~m|crxwÁHn�¼�m�x��¦m}s�§=<¢n�qvuwprxy�ja
�_q~pgx�d�n#prx��w� s~pri��Ó¼_pr��z cj��q'�rcrs~n��Zn�prd¸¼�aeprx���s~¼�n��vn#�jcgs~n���svcj·jn�sv¼�n�qÀn�x��v��qtn��¦p>/¢Æ,ÍLcrz{���
� cj��s�crz¡���+�¿�jcrsvn���a!m}z9sv¼�n-s~¼�qtn�n	Æ�le�$prd�svn�� ��x_prx�m�uwcj���vi��rfÀ�0¼�n	½¡n�x�n�i|�e ,d�cj��xys~qtm|n��#Ï¡n�qvn
pri��vc¦pri|i�ced�pgs~n��,�rcrs~n���§�½¿n�i�·jm|��uEprx�� sv¼�n�?�n�s~¼�n�qvi|prx����$s�Ï¿cUpgx��A@B�e en�uÇÁHcj��qt·ûcjx�ngf��0¼�n
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Æ�lN��oHcjo���i�pgsvm|cjx ª�·j��qvn���qvnCB�n�d�svn�� s~¼�nU�rcrs~n���oHcNcjqvi}�jf �0¼�núsv¼�qvn�núi�prqt·jnûd�cr��xys~qvm�n���¼_pr�
qtn�i�p�s~m��rn�i}� i�n��t�Ç�jcrsvm|x�·�oHcXÏ¿n�q�aÀs~¼_pgx sv¼�n¦s�Ï¡c�uwm�����i|nw�vm�Ã�n�� Æ�lN��aÀÏ#¼�cj�vnû�rcrs~m�x�· oHc�Ï¡n�q
Ï¿pr�¢m|x s~��qvx��vcju�n�Ï#¼_p�sÓÁHcNcj�tsvn���f��0¼�n�u�m|x�cjq�@��N �n�uÇÁHcj��qv·,¼_pr��cjx�n��rcrs~nga9¼�c�Ï¡n��rn�qÓm�s
Ï¿pr��x�crs�p�o�m��rcrs¸pri��rcrs~n�q�m|x prxy�@�jcrsvm|x�·�d�crx�ª_·j��qvpgs~m�cjx�f 6 cjqtsv¼ ��s~qvn��v�tm|x�·�m|��s~¼�pgs�s~¼�n
/¢Æ,Í Ï¿pr�Z�vn�sÀsvc	�g��f ÄED&cgz!sv¼�n0�jcrsvn���f���x�s~¼�m|��qvn��voHn�dÐs�ayÏ#¼�n�x�s~¼�n0ª_qt�tsZn�x�i�prqt·jn�u�n�xysZprx��
�rcrs~n$qvn�pgi|i|cNd�p�s~m|crx�svcecr��o�i�prd�n�m�x �X¤y�g��aNsv¼�n$�rcrs~n��¿Ï¡n�qvn-d�cju�o�i|nÐs~n�i}��pri}s~n�qtn���aN¼�cXÏ¡n��jn�q0s~¼�n
/¢Æ,Í i|nÐ�jn�iZqtn�uwprm|x�n���d�i�cj�vn�s~c �r���£�e�)Dûf��0¼�m|�¢i�n��jn�i�crzF/¢Æ,Í.prdÐs~�_pgi|i�� qvn�u¦prm�x�n�����xysvm|i
�r�r�r��f

�0¼�n8�~pru�n-qvcr��·j¼,m|��n�p�pgx��Us~¼�n8i|nÐ�jn�iBcgz�Å]��crs~p�¼�pX�rnÓo�qvn��gprm�i|n��U��xys~m|i�svce��pX�ra_¼�cXÏ¿nÐ�jn�q
sv¼�n �tm|u�o�i|m�d�m}s���crzÓs~¼�n ¥ � Ä x�c�i�cjx�·jn�qúnÐ em|��s~��f4�0¼�n i�pg�ts,n�x�i|prqv·rn�u�n�xys,m|xys~c ¥ �:�j�
m�x �jn�prqw�r�j�r��m�x�d�i�����n�� sv¼�nU�~pguwnûuÓ�e��s~m�dûo!cri|m�svm|d�priÀx�n�·jcgs~m�p�s~m|crx��ÓÏ#m}s~¼@s~¼�nUcji|�@m���n�p�cgz
uwprm|xys~prm|x�m�x�·Us~¼�nUÁHcNcj�ts�cgz0s~¼�nUu�m|����i|n��vm|Ã�n,Æ�le�Ç�rcrs~m�x�·�oHc�Ï¡n�q�f ¶ c�Ï¡n��rn�q�aZsv¼�nUÅ]��crs¸p
i�n��jn�iCÏ�pg� �vi�m|·j¼ysvi�� q~prm��vn���f ¶ c�Ï¡n��rn�q�aÓ��m��v�vpgs~m��tz`prdÐs~m|crx Á!n�¼�m|x��<s~¼�m|�Us��No!n�crzÇi�cjx�· prx��
��mHG�d���i}s8pr� ¼�ced�x�n�·jcrs~m|pgs~m�cjx��CÏ#m}s~¼�cj�es	pgx]��qvn�pgi¡pgx�� d�i|n�prq¢�t�N�tsvn�uwpgs~m�d�qvpgs~m�cjx_pri�m�s��5¼_pr�
qtm|�vn�x�f-�0¼�n�x�nÐÏ d�cjx���s~m}s~��svm|cjx�o�qvcjoHcj�~pgi9s¸pg�rn��¢pgx�crs~¼�n�qCo_p�s~¼ Áy� d�cju�o�i|nÐs~n�i}�,��m|�tuwm��v�vm�x�·
sv¼�n8»¿cj��x�d�m|i��rcrs~n���prx��ú�v��·r·jn���s~m|x�·�svc��vm|u�o�i}�w���vn-s~¼�n8Æ le�#o!cjo���i�pgsvm|cjxwª_·j��qtn��#m|x���s~n�pr��f
¶ c�Ï¡n��rn�q�a�s~¼�n�qvn�m|��p¦o�qtcjÁ�i|n�u m}z's~¼�nÇo!cro���i�p�s~m|crx5ª_·j��qvn��$Ï¿cj��i|� ÁHnÇ���vn���pr�C�v��d¸¼�f¢�0¼�m|�
Ï¡cj��i���d�pr���tn�sv¼�n�i�prqt·jn�Æ�lN�Ó�tm|·jx�m}ª_d�pgx]svi��5·yprm�x�m|x�·w�jcrsvm|x�·úoHc�Ï¡n�q�a{Ï#¼�m|i|n	n��voHn�d�m�pri�i��5s~¼�n
u�m|����i|n��tm|Ã�n�� Æ�le�#Ï¿cj��i|�ú�v�5�!n�q$p�i|cj�t��f

?$��uwn�qvcj���#�td¸¼�cji�pgqvi��ûprqtsvm|d�i|n��0¼�pX�rnÓnÐ�gpri|�_p�s~n��ús~¼�n8x�pgs~��qtn¢Á!nÐs�Ï¿n�n�x�Æ�lN�$oHcjo���i|pgs~m�cjx
�tm|Ã�n���aQ�jcrsvm|x�·�Ï¡n�m|·r¼]sv��pgx��5�rcrs~m�x�·¦oHcXÏ¿n�q$m�x,sv¼�n�»¿cj��x�d�m�i�f9Ir���ts�svcwu�n�xysvm|cjxúz n�Ï2��s~����m|n��
m�x�sv¼�n$svcjo�m|dga]�vcju�n$cgz�s~¼�n�uwprm|x�Å]��n���s~m�cjx���pg�v�vn��v�tn��úm|xw�_n�i|�tn�xys~¼�pri�pgx��UÆ pgd¸¼�cX�jn�q1���X¤j¤r��º
�X¤r¤j¤�ºÓ�r�j�j�eºÇ�r�r���jºÓ�r�j�j�+�Ða ¶ cj�vi�m-prx�� 6 cji��!n�x]Á���sts~n�iJ���r�j�e�)�ÐaK@�prqv��n�i|i�n prx�� 6 m|��·rq$L�x
�£�X¤j¤j�3��aZÆ5cjÁHn�qt·M�k�r�j�y�N�ÐaO?$��qvu�m¿n�s�pgi�fM���r�j�e�)�ÐaZlei�cju�Ã��Nx��v�]m0pgx��QP!�ed�Ã��gc�Ï#�t�]m��k�r�j�r�4��a
le�esvs~n�qR�k�r�j�j�+��prx�� 6 m�x��]i|n�qS�£�X¤j¤j�+��pgqvnr§{��m�qv��s�a�¼�cXÏ o�qvcro!cjq�s~m�cjx_priypgqvn�s~¼�n¿Æ�le�C&�Ï¡n�m�·j¼ys~n��
�rcrs~n��	s~c sv¼�núÆ�lN�T&�oHcjo���i�pgsvm|cjx��vm�Ã�n���#7len�d�cjx���a�¼�cXÏ.o�qvcjoHcjqtsvm|cjx�priÀprqvnws~¼�nûÆ�le�Ç�jcgs~n��
svc s~¼�n�Æ�le�¦�rcrs~m�x�·@oHcXÏ¿n�q"# ¾$x���sv¼�m|qt��a0n��to!n�d�m�pgi|i�� m�x sv¼�n Ï¡cjqv�]�ûcrz8�_n�i|�vn�xys~¼_pri$prx��
Æ pgd¸¼�cX�jn�q�a9Ï#¼_p�s	m��Cs~¼�n�qvn�i�pgsvm|cjx ÁHn�s�Ï¡n�n�x �jcrsvn���a�oHcjo���i|pgs~m�cjx�prx����jcrsvm|x�·úoHcXÏ¿n�q"#U?$crs
sv��qvx�m�x�·�s~c�s~¼�m��w��m��vd����v�tm|cjx z ��qtsv¼�n�q�Ï¿n5x�crsvn,sv¼_pgswp d�cjuwu�cjxÎz n�p�s~��qtn pru�cjx�· pri�i�s~¼�n
o�qtn��Nm|cr���¦��s~����m�n��wm|��s~¼_pgsws~¼�nÐ� ��c@x�crswm|xy�rn��tsvm|·yp�s~n5�rcrs~n��Uprx�� Å]��crs¸pg�û�t�N�tsvn�uwpgs~m�d�pri�i��ra
Á��es¢cjx�i��5qvnÐz n�qCsvcUcjx�n�cjq�z nÐÏ°Å]��cgs¸pr��f�Æ5cjqtn�cX�jn�q�a�s~¼�n�pgÁ!cX�jn���s~����m|n��-�t��·j·jn��ts8��mH��n�qvn�xys
� o!n�qv¼_pro��-uwcjqtnÇz`prm|q��#�rcrs~n�d�crx�ª_·j��qvpgs~m�cjx���a�pr�-cj��qC�rcrs~n�d�crx�ª_·j��qvpgs~m�cjx��-ÁHn�i�c�Ï°prqtn����vn��
cjx�i��¦svc��v¼�n�� i|m�·j¼ys¿svc¦pj½¡Ã-m|x���n� úÁHn�¼_p��Nm|cj��q�f

Vû³N´�³ [ Ë�¯XW ´�³ V�V�W`TZY �0¼�nû»¿cr��x�d�m�iÀm|�-s~qtn�pgsvn�� m�x s�Ï¿c���m��!n�qvn�xys8Ï¿p��N�Çm|x s~¼�n¦prx�pri��N�vn���§
��m�qv��s�a�s~¼�n¦Æ�le�Çm�x�sv¼�nU»¿cr��x�d�m�iZprqvn�d�cjx��vm|��n�qvn�� s~c5Á!nC¨t����s�p5�tn�s	crz0�v¼�prqvn�¼�cji|��n�qv�8crz#p
��s~cNd¸� d�cju�o_prxy�jf¦¾0d�d�crqv��m�x�·ji��ra{Ï¡n�d�prx pr�v�t��uwn�s~¼�n��rcrs~n�qv�[�kÆ�le���8¼_p��Nm|x�·Ç¨t����s	ÁHcj��·j¼ys

�



sv¼�n�m�q9pguwcj��x]sv�9cgz��v¼�prqvn��9� �rcrs~n��"��fÀlen�d�cjx���agÏ¿n¿prx_pri}�e�tn�s~¼�n�»¿cj��x�d�m|iNpr�9p�s�Ï¡cg� svm|n�q����e��s~n�u5f
��x sv¼�m|�8d�pg�vn¦Ï¡n¦s¸pg�rnûm�x]svc�prd�d�cj��x]s	s~¼�nûÆ�le�ÇoHcjo���i|pgs~m�cjx���a9Á��esÇ�vnÐs�pr�tm|��n�s~¼�nû»¿cj��x�d�m|i
�rcrs~n���f,�0¼�m|�Ói|m|x�n�cgz0�tsv����� pro�oHn�prqt�	�tm|x�d�nû�_n�i��vn�xysv¼_priZprx�� Æ5prd¸¼�cX�jn�q����r�r�j��aZ���+�Ðfú�0¼�n
s�Ï¡cúo�qvnÐ�em�cj���CÏ¿p��e�¢qtn�i�p�s~n	svc��\��prx�� �+�$cgz¡cr��q-qvn��vn�pgqvd¸¼�ÅN��n��tsvm|cjx���f�ÂC��q�svcecri|�$z crqCs~¼�n
u�n�pr�t��qvn�uwn�xys	pgqvnÇs~¼�qvn�n�crzZs~¼�n�u�cj��s¢d�cju�uwcrx�oHcXÏ¿n�q¢m|x���m�d�n���f���Ï¿c5crz¡sv¼�n�u,a�s~¼�n¦l�le�
prx�� �~½¿Ã�m�x���m|d�n��-pgqvnÇqtn�i�p�s~m��rnÇm|x���m|d�n���a!Ï#¼�m|i�nÓs~¼�n�pj½¿ÃÇm�x���nÐ �uwn�pr�v��qvn��¢pgÁ��vcji���s~n8�jcrsvm|x�·
oHcXÏ¿n�q�f

�{cwÁHnÓu�cjqtn8�to!n�d�m}ª_dra_s~¼�nÓm�x]�rn�qt�vn	o�qvcjÁ�i�n�u7d�prx ÁHn¢��n��td�qtm|ÁHn�� m�x,sv¼�n¢z cji|i�c�Ï#m�x�·ÇÏ¿pX�H§
6 n0ª� �s~¼�n#oHcXÏ¿n�q¡m�x���nÐ Ç�rpgi|��n��Zcgz!sv¼�n��rcrs~n�qv�¡prx���s~¼�n#Å]��crs~pÓpgx��w��n�s~n�qvu�m|x�n0Ï#¼�m�d¸¼��rcrs~n
��m��tsvqvm|Á���s~m�cjx,Ï¡cj��i�� qtn��v��i�sCm�x5sv¼�n��tnÇo!cXÏ¡n�qCm�x���n� 5�gpri���n���f��0¼�n	pr��sv¼�cjq�m���p�Ï¿prqvn	crz�cjx�i}�
sv¼�qvn�núprqtsvm|d�i�n���aÀÏ#¼�m|d¸¼ n��rn�x�qtn�u�crs~n�i�� pr����qtn��t��sv¼�nUm|xy�rn�qv�tn5o�qvcjÁ�i�n�u,f �0¼�n,o�qvcjÁ�i�n�u m|�
��m��vd����v�tn��ûm�x]?���qvu�mZ���X¤j�r�3��prx��¦pÓqvn�d�m�o!n0s~cÓ�vcji}�jn#s~¼�n�m|xy�rn�qv�tn�o�qtcjÁ�i�n�u Áy��q~prx���cju�m|Ã�m�x�·
sv¼�n�ÅN��crs¸púm|�¢cj��svi|m�x�n���fwlecruwn��jn�prqv�8i�p�s~n�q ¶ cji|i�n�qJ�£�X¤j�y�+�Cpgx�� ½¡n�qv·5prx�� ¶ cji�i|n�q:���X¤r�jÄ3�
prx���o�qvcX�Nm|��n�p¦uwpgs~¼�n�u¦p�s~m|d�pri��vcji���s~m�cjx5svc¦s~¼�nÇqvn�d�m|oHnÇcj�es~i|m�x�n��5m|xA?���qvu�mS���X¤y�g�3�Ðf ¶ cXÏ
sv¼�m|��prq�s~m�d�i|nwqvn�i�pgsvn��Çs~c sv¼�núo�qvnÐ�em�cj������m��vd����v�vm�cjx m|�Çsv¼_pgs�Ï¡n,��c x�cgs�s~c s~q�� s~c ª_x���prx
m�x]�rn�qt�vn o�qvcjÁ�i�n�u �tcji|��svm|cjx pri�·jcjqvm}s~¼�u,aÀÁ���swcjx�i}�Îs~c@pgo�o�qvcjprd¸¼�s~¼�n5o�qtcjÁ�i�n�u s~¼�n�& ¼_prqv�
Ï¿p���&}a{m�f nrf����tm|x�·úoHc�Ï¡n�q�z ��i�oHc�Ï¡n�q8m|x���nÐ �d�pri|d���i�p�s~m|crx��vcrz s�Ï¿prqtnrf�½¡��prx�pri��NÃ�m�x�·úpû�jcrsvm|x�·
ÁHce�e� d�cjuwo�i|n�svn�i}�ja�mkf ngfÓd�cjuwo���s~m�x�·ûoHc�Ï¡n�q¢m�x���m|d�n���z crq-pri|i��jcgs~n�qt�-z cjq-pri�i�o�qtcjo!n�qCÅ]��crs~pr��a
Ï¡nCd�pgxûn�u�o�m|qtm|d�pri|i}�Óª_x��Ucj��sZÏ#¼�n�sv¼�n�q¿sv¼�n�qtnCnÐ em��ts~��pÓÅ]��crs~p�aeÏ#¼�m�d¸¼¦Ï¡cj��i|�¦Á!n�p	�vcji���s~m�cjx
svc�sv¼�n¢m|xy�jn�qv�vnÓo�qvcrÁ�i|n�u5fÀ� z'�t��d¸¼ p�Å]��crs¸p���cNn���x�crs�nÐ em��ts�a_Ï¡n	pgqvn¢m|x5prxy�úd�pr�tn	pgÁ�i|nCª_x��
sv¼�n�Å]��crs¸p �`�"��Ï#¼�n�qvn�s~¼�n���m��!n�qvn�x�d�n�ÁHn�s�Ï¡n�n�x �jcgs~n��8prx����rcrs~m�x�·úo!cXÏ¡n�q¢m|�Cpgs¢uwm�x�m|u	��u5f
6 n0�v¼_pgi|i�qtn�z n�q�svcCs~¼�n��vn�ÅN��crs¸pr�Zpr�'sv¼�n#Á!n��ts�ª�sZÅ]��crs~pr��f'b���n0s~c-s~¼�n�x�pgs~��qtn0crzHs~¼�n#qvn��v��i}s~�
m�x�sv¼�n¦qtn��voHn�dÐs~m}�jnû�tn�d�svm|cjx���a�s�Ï¡c z ��q�s~¼�n�qÇprx_pgi��N�vn��Çprqtnwuwpr��ng§Çqvn�·yprqv��m|x�·,s~c5sv¼�nûpr½¿Ã¦p
�tn�x��tm�s~m}�Nm�s��,prx_pgi��N�vm���svcw�jcgs~n	uwprx�m�o���i|pgs~m�cjxúprx��5qvn�·jprqv��m�x�·�s~¼�nÓ�~½¿Ã�pgx�� l�lN�0m|x���m�d�n���prx
n���n�d�s~m}�jnÇx]��u	Á!n�q�crz��rcrs~n��:� ¥ ?�Í1�$prx�pri��N�vm���f��0¼�n��tn�prx_pri}�N�vn����v¼�cXÏ ����¼�c�Ï sv¼�n	m�x���m|d�n��
ÁHn�¼_p��rnÓm�x,d�n�q�s¸prm�x,d�cjx���m}s~m�cjx���f

�0¼�n,prx_pgi��N�vn��wpgqvn,pro�o�i�m|n��@s~c ¥ � »¿cr��x�d�m�i|�	z qtcju �X¤j�r� s~c�o�qtn��vn�xysA� ¥ �EÄ�a ¥ �E¤�a
¥ �E�X��a ¥ � ���ea ¥ �E���5pgx�� ¥ �"�r� Æ5n�uÇÁ!n�q�lNs~pgs~n��"��a�s~¼�n�i�pgqv·jn��tsÇ�j�,u�n�uÇÁHn�q¢z ��sv��qvn
»¿cj��x�d�m�i¡cj�es~i|m�x�n�� m|x sv¼�n[?�m|d�n¦�v��u�uwm}s8m|x �r�r�j��a�prx��@�vcju�nû¼y�No!cgs~¼�nÐs~m|d�pri¿�td�n�x_prqvm�cj�	cgz
sv¼�n����Çuwn�uÇÁ!n�qE���X¤r¤y�����g�j�r�4� ¥ �&»¿cr��x�d�m�i_^�f

�0¼�n�cj��svi|m|x�n�cgz�s~¼�n$o_pgo!n�qZm��Zpr�Zz cri|i|cXÏ#��§'len�d�svm|cjxû�¢m�x]svqvcN����d�n��Às~¼�n�d�cjx�d�n�oes¿crz!�jcrsvm|x�·
oHcXÏ¿n�qZmkf ngf9sv¼�n#o!cXÏ¡n�qZm|x���m�d�n��'s~cj·jnÐs~¼�n�q�Ï#m�s~¼�sv¼�n#Á!n��tst��ª�sZuwn�pr�v��qvn�u�n�xysZo�qtced�n�����qtnrfZlen�dÐ�
svm|cjxU��pgx_pri��N�tn���s~¼�n¢»¿cj��x�d�m|i��¿z cjq¿sv¼�nCÁHn��ts�� ª�s#Å]��cgs¸pr�#prx��Uo�qvcX�Nm|��n���s~¼�n¢pr½¿ÃC�vn�x��vm}s~m}�em}s��
prx�� ¥ ?�Í"prx_pgi��N�vn���fúlen�d�svm|cjx��,ª�x_pri|i}��o�qtcX�em���n��	p,�t��u�u¦prq�� crzZs~¼�n�ª_x���m|x�·j�¢s~cr·jn�sv¼�n�q
Ï#m}s~¼,p���m|�td����t�vm|crx�f

`ba�ced0f=dhgXiedkjlc�m�n(oqpCrsdhg)futCcedhf=vbcCw\xXyCz)m0iedh{|c�wKzX}_f$~8{|}kw)c�d�dhg)fucCw)�|�F�;cT}h}h{|�){��|{�d����
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6 ¼�m�i|n#Ï¿n-¼�pX�rn-u¦pgx]�woHc�Ï¡n�q¿m|x���m�d�n��$«Xa�pÓd�cju�uwcrxwz`prdÐs~cjq0pguwcjx�·Ós~¼�n�u"m��¡sv¼_pgs¿sv¼�n��¦���vn
��Ï#m|x�·j��f'¾ �tÏ#m�x�·-z cjq�pC�jcgs~n�q

i
cNd�d���qv��Ï#¼�n�x

i
m��ÀprÁ�i|n¡s~c�¬�­u®%¯±°Ós~¼�n��rcrs~n#Áy�ÇÏ#m}s~¼���qvp�Ï#m|x�·

¼�m��"²g¼�n�q9�rcrs~n��'z qvcju&prxÇcgs~¼�n�qtÏ#m|�tn�Ï#m|x�x�m|x�·$�vn�sÀcgz_�jcrsvn�qv��f'�0¼�n0��mH��n�qvn�x�d�n���i|m|nZm|xÓs~¼�n¿Ï¿p��N�
sv¼�n0�tÏ#m�x�·j�Zprqvn0uwprx�m�o���i|pgs~n���f�½¡n�z cjqtn0��n�ª_x�m|x�·-s~¼�n�oHcXÏ¿n�qÀm|x���m�d�n���ajÏ¡n�¼�pX�rn0s~c¢m|xys~qtce����d�n
�tcjuwn5·jn�x�n�q~pgi$o�qtcjoHn�qtsvm|n���f
�{c@�ts~prqts¦Ï#m�s~¼�a�s~¼�n��tn�s

N
crz8prdÐs~cjqt�ûqvn�o�qvn��vn�x]sv�úp �jcgs~m|x�·

ÁHce�e�jf8�0¼�n��vnÐs
W

m�x�d�i�����n��Cpri|i{Ï#m|x�x�m�x�·û�t��Á��vnÐs~�¢crz
N
f	¾ 6 m�x�x�m|x�·û�v��Á��vn�s8m��-pû�vnÐs¢crz

�rcrs~n�qv��aQÏ#¼�m�d¸¼ d�pgx5n�x��v��qtnÇprd�d�n�o�s¸prx�d�n	cgz�pwqvprx���cruwi}�ûd¸¼�cj�tn�x�o�qvcjoHcj�~pgi�fZ¾&d�cypri|m}s~m�cjxq�kp
�tn�sÓcrz¡�rcrs~n�qv���8m|�¢��n�x�crsvn�� Áy�

S
f�� z

S
m��¢Ï#m�x�x�m�x�·�a�m�s¢¼_pg�8sv¼�n��rpgi|��n�crz��ja�crs~¼�n�qtÏ#m��vn�m�s

¼_pg�$s~¼�nÓ�gpri|��nÓcrz���f#��x�·ypru�n8sv¼�n�crqvn�svm|d¢s~n�qvu���aQÏ¿nÇ¼�pX�rn�pwÃ�n�qtcg��cjx�n	x�cjqtu¦pgi|m|Ã�n��,�vm�uwo�i�n
·ypguwn>� �rcjx*?�n���uwprx�x¦prx��ûÆ5cjqv·rn�x���s~n�qtx��X¤r�r�4�Ðf 6 n���n�x�cgs~n#s~¼�n$d¸¼_prq~pgd�s~n�qvm��ts~m�d0z ��x�d�svm|cjx
crz�p5d�cypri�m�svm|cjx�Áy�

v.
�0¼�nû�ts~pgs~���Çcrz�p�d�cjpri|m}s~m|crx

S
m��	m�x���m|d�pgs~n��@Áy�

v
m�x s~¼�nwz cji|i�c�Ï#m�x�·

Ï¿p��!§
v(S) = 1

m�z
S
Ï#m�x���a�cgs~¼�n�qtÏ#m|�tn

v(S) = 0.
�0¼�nÇ�jcrsvn�qt�Ccrz

N
u�m|·r¼]s$¼_p��jnÇ�gprq��Nm|x�·

pru�cj��xysv�	crz0�rcrs~n���aÀm|x Ï#¼�m|d¸¼Îd�pg�vnûÏ¡nU�~p�� sv¼_pgsÇsv¼�nû�tm|u�o�i|n��jcrsvm|x�· ·ypru�n¦m|�8Ï¿n�m|·j¼ysvn���f
�0¼�núd�cjqvqtn��voHcjx���m|x�·�Ï¿n�m|·j¼ysv��cgz

N
Ï#m}s~¼ p �rcrs~nUsv¼�qvn��v¼�cji���� Å]��crs¸p+�

q
prqvnú��n�x�crs~n�� Áy�

[q; w1, w2, . . . , wn] .�0¼�n�pj½¿Ã�m�x���n� wp�f �Qf pÇh9n�x�qvcr�vnCu�n�pr�t��qvn$¼_pr�ZÁ!n�n�xû�t��·j·jn��tsvn��ûs�Ï#m|d�n�m�xws~¼�n$i�m�s~n�q~pgsv��qvngf
�0¼�n¢m���n�p�·jcNn��#Á_prd¸�ws~cJ@Bm|cjx�n�iBh9n�x�qvcr�vn]���X¤r�jÄ3�Ða�Ï¿pr�#i�p�s~n�q0�t��·j·jn��tsvn�� m�x���n�o!n�x���n�xysvi��UÁy�
Ircj¼�x ½¿prx�Ã�¼�pgz	�£�X¤jÄy�N�Çprx�� uwcN��m}ª_n��@svc�m}s~�>³£prÁ��vcri|��svn�´wz cjqvu Á]�Îb���ÁHn�� prx�� le¼�pro�i|nÐ�
�£�X¤y�r¤3��f¡�0¼�nÓm�x���nÐ ú�gpri���n��#¼_p��rnÇpwo�qvcjÁ_pgÁ�m|i�m|�tsvm|d$m|xys~n�qvo�qtn�s¸p�s~m|crx�f¡�0¼�n	m|x���nÐ U�gpri���n��$pr���
��oús~c�p�d�crx��ts~prxys�a�Ï#¼�m�d¸¼5qvprqvn�i��Um��0��x�m�s��rf

��x�o�qvprd�svm|d�ngars~¼�n�pj½¿Ã¿m|x���n� �pgx_pri��N�tn��'nÐ�jn�q��ÇoHcj�v�tm|Á�i�n¡d�cypri�m�s~m�cjx]� s~¼�n�qvn�prqvn
2n
cgz_s~¼�n�u*�

z cjq¢��Ï#m|x�·j��fú��x���m��Nm����_pri���Ï#m|x�·j�	prqvnwpr����n��@��o prx�� ��m��Nm|��n�� Áy� p5d�cjx���s¸prxys
2n−1

fU�0¼�n
d�cjx��ts~prxys�qvn�o�qvn��tn�xys~�$m|x���m��Nm|����pri!�rcrs~n�qv�T&Hpro�o!n�prq~prx�d�n��$pru�cjx�·Çsv¼�n

2n
d�cjpri|m}s~m|crx���f ¶ n�x�d�nra

sv¼�nCo�qtcjÁ_prÁ�m�i|m}s���sv¼_pgs�sv¼�nCm�x���nÐ ûnÐ eo�qtn��v�tn���aHm��¿�jcgs~n�q
i
& �0d�qvm}s~m|d�pri!pro�oHn�prqvprx�d�n��0��m��Nm���n��UÁy�

i
& �0s~cgs¸pri�x]��u	Á!n�q�cgz'pro�o!n�prq~prx�d�n���fZ�Qcrqvuwpri|i}�ja]Ï¿n¢¼_p��jn

βi =

∑

S⊆N [v (S) − v (S \ {i})]

2n−1
.

�0¼�nU�v½¿Ãúm|x���n� @��m��!n�qv�Çz qtcju s~¼�nUo�qtn��Nm|cr���Ç�jn�qv�vm�cjx m|x@crx�i�� cjx�nUqtn��voHn�dÐs�f@�0¼�nU��nÐ�
x�cruwm�x_pgs~crq¿m|�#x�cXÏ s~¼�n8�v��u4cgz�nÐ�jn�q��ú�jcrsvn�qv�C&Qn��jn�qt�,�tÏ#m�x�·�fZ½¡�ú��crm|x�·�s~¼�m|��Ï¡n	prd¸¼�m|n��rn	p
qtn�i�p�s~m��rnÇm|x���nÐ !aBÁ���s¢sv¼�n�qtn�m|�¢pUd�cj��s�fÇ�0¼�n�oHcXÏ¿n�q¢m|x���n� ��gpri���n��Jµ±¶*¯·¶X¸C¼_p��jn�pU�vn�x��vm�Á�i|n
o�qtcjÁ_prÁ�m|i|m��tsvm|d¿m�xys~n�qto�qvnÐs¸pgsvm|cjx�prxy��u�cjqvn>� �vn�n$b���ÁHn��wprx��ûle¼�pro�i|nÐ�ú�X¤y�r¤eº 6 m���·jq¹L�x¦�r�j���)��f
�0¼�nÓ�~½¿ÃÓm|x���nÐ ,�gpri|��n��$n� eo�qvn��v�Ccjx�i��úqvn�i�pgsvm��rnÓ�t¼_prqvn���crz'�tÏ#m|x�·j��f��_cjqvuwpri�i��jaes~¼�nÓm|x���n� ,m|�

º7» ie¼_ie�½iK¾¿peÀCÀCp"�NÁ�v7z)m0mhf¹wCd0���9�|{½}�dÂ}Zp�r��Nc"Ã�f¹m·{|wX~\{½vbf$}�iewX~8ÄRf¹iC}_zXmhf$}7�
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d�pri|d���i�pgsvn��úpr�
βi =

∑

S⊆N [v (S) − v (S \ {i})]
∑

j∈N

∑

S⊆N [v (S) − v (S \ {j})]
.

�`½�prx�Ã�¼_pgz¡�X¤jÄy�eº�h9n�x�qvcj�tnw�X¤g�yÄ�f|�
�0¼�n	l�le�¡m|x���n� ,m|�0Á_pg�vn��5cjx5p�·ypguwnCsv¼�n�cjqtn�svm|d¢x�crsvm|cjxú�]x�cXÏ#x�pr�0sv¼�nÓle¼_pro�i�n��UÍZpri���n

�kle¼_pro�i�n�� �X¤y�r��º9le¼�pro�i|nÐ��prx�� le¼]��Á�m|�@�X¤j�g�4�Ðf���x z`prdÐs�aBs~¼�n¦l�le��m�x���nÐ �m|�¢pú�voHn�d�m�pri'd�pr�vn
crz�sv¼�nÓle¼_pro�i�n��w�rpgi|��ngf 6 ¼�m|i�n�s~¼�n8m�x���n� U¼_pr�#p�o�qtcjÁ_prÁ�m|i|m��tsvm|d�m|xys~n�qvo�qtn�s¸p�s~m|crx�a�m}s0d�prx,pri��vc
ÁHnC�vn�n�x,pr�¿prxUnÐ eoHn�d�svn��,��s~m�i|m}s���uwn�pr�v��qvnrfÀ¾Lz ��qtsv¼�n�q¿z n�pgs~��qvnCcrzBsv¼�n-m|x���nÐ ¦m|�Zs~¼_pgs¿m�s¿m|��p
qtn�i�p�s~m��rnCm|x���nÐ !º_m|x���m��Nm|���_pri!�rcrs~n�qv�C&Hm�x���n� U�gpri|��n��#pri�Ï¿p��N�$pg���5��o,svc���x�m�s��rf

��x�o�q~pgd�s~m�d�nga�s~¼�n�l�le��m|x���n�  pgx_pri��N�tn��-n��rn�q�� o!cr�v�vm�Á�i|nÓ�jcrsvn�qCoHn�qtuÇ��s¸p�s~m|crxÅ� sv¼�n�qtn�prqvn
xkÆUcgz�s~¼�n�u*�Cz cjq¢�tÏ#m�x�·j��f,��x���m��Nm|���_priÀ�tÏ#m�x�·j�Óprqvnwpr����n��@��oÎpgx�� ��m}�Nm|��n�� Áy��s~¼�n�s~crs~pri
x]��uÇÁHn�q$crz���Ï#m|x�·j��a�prx�� s~¼�nÓqvn��v��i}s�m��$�jcgs~n�qt�T&!qvn�i|pgs~m}�jn8�v¼_pgqvn���crz��tÏ#m�x�·j��f��_cjqtu¦pri�i��ra�s~¼�n
m�x���nÐ ûm|�#nÐ eo�qtn��t�vn���pr�

φi =
∑

S⊆N

(s − 1)! (n − s)!

n!
[v (S) − v (S \ {i})] .

�R�0� ÇAÈK¨�ÉÊ¨�Ë3 3Ì)ÍK ,¤Îª5�9Ï·¨�Ð8ÑÒª ¨

�0¼�m��Ó�tn�dÐs~m|crx@m|xys~qtce����d�n��	¼�cXÏ Ï¡nûd�pri�d���i|pgs~n�sv¼�n¦ÁHn���st� ª�sÇÅ]��crs~pr��f 6 nw�vm�uwo�i}� u�n�pr�t��qvn
��mH��n�qvn�x�d�n��8ÁHn�s�Ï¡n�n�x@oHc�Ï¡n�q8m|x���nÐ  �gpri���n��¢pgx�� qtn�i|pgs~m}�jnÇ�jcgs~n��v¼_pgqvn��8cjq-�tÅN��prqvn�qvcNcrs~�-cgz
Æ�l(& ��oHcjo���i|pgs~m�cjx ª_·j��qvn���f � z�s~¼�m|����mH��n�qvn�x�d�núm|��Ã�n�qvc z cjq�p��rcrs~n�q

i
pgs�p ·jm}�jn�x Å]��crs~p�a

sv¼�n�x
i
& �¿�rcrs~m�x�·ÇoHcXÏ¿n�q�m|�¡o�qvcjoHcjq�s~m|crx_pri�s~c

i
& �¿�jcrsvn-�v¼_pgqvnrf�� zBsv¼�nC��mH��n�qvn�x�d�n��0prqvn�Ã�n�qtc	z cjq

pri�i��jcgs~n�qt�Cpgs$p�·jm��rn�x5ÅN��crs¸p�a_sv¼�m|�#Å]��crs~pwqvn�o�qvn��vn�x]sv�Cuwp� em|uwpri�o�qtcjoHcjqtsvm|cjx_pgi|m�s��ra�prx��5m��$p
�tcji|��svm|cjxûsvc�s~¼�n¢m|xy�rn�qv�tnÓo�qvcjÁ�i�n�u,f

��x�o�q~pgd�s~m�d�n	Ï¡n��ts~prqts-z qtcju sv¼�n��vm�uwo�i|n	uwp�¨tcjqtm�s��5Å]��crs¸pea�d�cju�o���svnÇs~¼�n�oHcXÏ¿n�q¢m|x���n� 
�gpri���n��Çz cjq�nÐ�jn�qt�Î�jcgs~n�q�a¿pgx�� uwn�pr�v��qtnUs~¼�n,prÁ��tcji|�es~nU��mH��n�qvn�x�d�nUÁHn�s�Ï¡n�n�x�qvn�i|pgs~m}�jn¦�rcrs~n
�t¼_prqvnÇprx���s~¼�nÇqvn��voHn�d�svm��rn�o!cXÏ¡n�q-m|x���nÐ 5�gpri|��n	prx�� �t��u)��o�sv¼�nÇ��mH��n�qvn�x�d�n���f¢�0¼�n��~pguwn
o�qtced�n�����qvn0m|�'sv¼�n�x�qtn�oHn�pgsvn���z cjq�n��rn�q���Å]��crs¸p-��xysvm|i���x�prx�m|u�m�s��rf��0¼�n#ÅN��crs¸pCz cjq�Ï#¼�m|d¸¼�s~¼�n
o�qtn��Nm|cr�����t��u m���sv¼�n	�tu¦pgi|i|n��ts�m|��s~¼�nÓÁ!n��ts�� ª�s�ÅN��crs¸p�f$�_cjqvuwpri�i��jaes~¼�nÇu�cj��s�o�qtcjoHcjqtsvm|cjx_pgi
Å]��crs~pJ/&d�prxúÁHn¢cjÁ�s¸pgm|x�n��5pg�

Qbest−fit = min





qunan
∑

qsmaj

n
∑

i=1

|bi − ai|



 ,

m|xUÏ#¼�m�d¸¼
n
d�pgx5qtn�o�qtn��vn�xysCn�m}s~¼�n�q�p��tm|x�·ri|nC�jcgs~n�q�aQcjq�p��rcrs~n�q�·rqvcj��o��`�t��d¸¼�pg��sv¼�n¢Á�m|·

z cj��q0m|x ¥ �=�X��»¿cr��x�d�m�i%��f

Ä



Ó ÔÕ�F����Öe�Z�Õ�E��
 ×Ø�¦��ÖeÙ*���F�

6 ¼�n�x,Ï¡n¢d�pri�d���i|pgs~n�s~¼�n¢oHcXÏ¿n�q�m�x���n� û�gpri|��n���z cjq#pri�i�Æ lú·jqtcj��o��0cX�rn�q�pri|i!o�qvcro!n�q0ÅN��crs¸pr�
prx��Îpro�o�i}��s~¼�nûu�n�pg�v��qtn�u�n�xysÇo�qtced�n�����qvnUm|xysvqvcN����d�n��@m|x s~¼�nwo�qvnÐ�em�cj���Ç�tn�dÐs~m|crx�a'Ï¿nûprqvn
prÁ�i|n0s~c¢ª_x��ûcr��s¡Ï#¼�m|d¸¼¦Å]��cgs¸pr�¿prqvn0s~¼�n�ÁHn��ts�� ª�sv�¡ÁHn�s�Ï¡n�n�xû�jcrsvn��¿prx��w�rcrs~m�x�·	oHcXÏ¿n�q�f��0¼�n
nÐ�jcji���s~m�cjx�crz�sv¼�nÇ�v��u)crzZ��mH��n�qvn�x�d�n��-m���m�i|i|���ts~qvpgs~n�� m�x ��m|·r��qvnw�jf¢½¿n�d�pr���tn�cgz�s~¼�nÇª_·r��qvn
�td�pri�m|x�·�a¿pj½¿Ãú�gpri|��n��¦cjx�i�� n�Å]�_pgi$cjq�i|cXÏ¡n�q�s~¼_prx���a � prqtn �v¼�c�Ï#x�f �0¼�n,ª_qv��s¦ª_x���m|x�· m|�
sv¼_pgs8s~¼�n�s~¼�qtn�nwm|x���m�d�n��Ó��c5x�crs	pr·jqtn�n�cjx sv¼�n¦ÁHn���st� ª�s	Å]��crs~pr��a��vm|x�d�n�s~¼�nwi|cXÏ¿n��tsÓo!crm|xys~�
crzZs~¼�nwd���qt�rn��Çpgqvn�pgs8��m��!n�qtn�xys8Å]��crs¸pg��f¦�0¼�nw�v½¿Ãwm�x���n� �Á!n��tst��ª�s8Å]��crs¸púm|�Ó�r�e��� �v��u cgz
��mH��n�qvn�x�d�n���m|����f �j�j�e���+�Ða_qtn�·ypgqv��m�x�·¦pr½¿ÃÇ�r�j���`��f �r�j�y�+��prx�� qvn�·yprqt��m|x�·¦l�le���r�j�.�`��f �j�y�r�3��f
�0¼�n,�vn�d�cjx�� ª_x���m|x�·�m|��s~¼�pgs�s~¼�nús~¼�qtn�n,d���q��jn��¦d�qtcj�v��n�pgd¸¼ crs~¼�n�q�pgswpri|u�cj��sÇs~¼�n,�~pguwn
oHcjm|xys�a]Ï#¼�m|d¸¼û¼_pgo�o!n�x��¿svc	ÁHn$�jn�qt�wd�i�cj�vn#s~c	sv¼�n�ÁHn���st��ª�s�crz�s~¼�n�pj½¿Ã�m|x���n� !f�¾0d�s~��pri|i}�ja]s~¼�n
�vpruwnwo�¼�n�x�cju�n�x�cjx s¸pr�gn��Ço�i|prd�nwm|x n��jn�qt� ¥ �7»¿cj��x�d�m|i�f,�0¼�nûcrx�i���n� �d�n�o�svm|cjx���prqvnws~¼�n
n�prqvi}� ¥ �<Ä8pgx�� ¥ �<¤�ayÏ#¼�n�qvn0s~¼�n#sv¼�qvn�n#d���q��jn��¡��c¢x�crsZd�qtcj�v��a]Á���s¡prqvn��rn�q���d�i|cr�vn0s~c¢n�pgd¸¼
crsv¼�n�qÀx�n�prqÀs~¼�n�pj½¿Ã�ÁHn��tsZª�sZoHcjm|xys�f9�0¼�n���m��!n�qtn�x�d�n$d���qt�rn���¼_p��rn$��mH��n�qvn�x]s¡�v¼�pro!n���aepr�Às~¼�n
m�x���nÐ wnÐ�jcji���s~m�cjxwd���qt�rn��#prÁHcX�jn�Ï¿cj��i|�û�t��·j·jn��ts�f��0¼�nC�~½¿Ã$d���q��jnC��s¸prq�s~�¿�rn�q��¦i�c�Ï¢aysvcj��d¸¼�n��
pri�uwcr�ts-Ã�n�qvc�a{Á���s8·jqvcXÏ#�¢�jn�q����tsvn�n�o�i���pgz svn�qCs~¼�nwÁHn���st� ª�sÓÅ]��cgs¸p�f��0¼�n¦l�le�$d���q��jn��ts¸pgqts~�
�tm|u�m|i�pgqvi��wq~p�s~¼�n�q$i�c�Ï¢a!pr�$�~½¿Ãga�¼�cXÏ¡n��jn�q�aBqtcj��·j¼�i}�,pgz s~n�q�Å]��crs~pwcrz¡�r�r�w·jnÐs~��¨t��uwoy�rf8?�crs~n
sv¼_pgs¡pgsZ��x_prx�m|u�m�s��Çsv¼�n�s�Ï¡c	d���qt�rn���d�cjxy�jn�qv·jngfZ�0¼�n�pj½¡Ã$d���qt�rn���mH��n�qv�Zd�cjx��tm|��n�q~prÁ�i��Çz qtcju
sv¼�n�s�Ï¿c,o�qvnÐ�Nm|cj���8cjx�n���f��0¼�n�d���q��jnw�ts¸pgqts~�-�rn�qt��¼�m|·j¼Q�k�efë�r�+�Ða�d�cju�n��-�rn�qt����s~n�n�o�i}��m|xys~c
sv¼�n�cjx�n��jn�qt����m��ts~m�x�d�svm��rn�Á!n��tst��ª�s8Å]��crs¸pea9pgx�� ·rqvcXÏ#�¢Á_prd¸��pgs8pUi|cXÏ¡n�qtm|x�·úq~p�s~n�s~cXÏ¿prqv���
��x�prx�m|u�m�s��Î�`qtn�prd¸¼�m|x�·�s~¼�n8i�n��rn�iBcrz���f �j�3�Ða�pr�#d�prx,Á!n-�tn�n�x5z qvcru7��m�·j��qvn��rf

Ú ���7<8�$¹ ¥ � ¶�¥ ¹ ¥ � ¥ � �j��l�le�¸aQ¾C½9P�a_l�½9P�b��£�'� ¥ ¹ ¥ ?�» ¥ l ¥ Í$Â1@{���0��Â1?��bÛ

¹#n�oHn�pgsvm|x�·-s~¼�n0�~pru�n#uwn�pr�v��qtn�u�n�xys~��svcÓpgi|i�sv¼�n0¼�m|��s~cjqtm|d�pri�ajd���qvqtn�xys�aNprx��wcjx�n�oHcj�t�vm|Á�i|n
z ��sv��qvn »¿cj��x�d�m|i¿Üws~¼�n�qtn��t��i�sv�Uprqvn5qvn�o!cjq�s~n�� m|x�sv¼�n�d�cruÇÁ�m|x�n�� �9prÁ�i�n���� pgx��L�ea�Ï#¼�m�d¸¼
qtn�oHcjqts#s~¼�n	»¿cr��x�d�m�i0& �0s~crs~pri��jcgs~n���a�pgd�s~��priZ/¢Æ,ÍÀ��pgx��5�t��·j·jn��tsvn���ÁHn���st� ª�s$Å]��cgs¸pr�#Áy�ús~¼�n
l�lN�¸aB�~½¿Ã�prx���pj½¡Ã�m�x���m�d�n���f�¹�n�o!crqts~m�x�·ûs~¼�n��vn�qvn��v��i}s~�-m�x���n�s¸pgm|i�Ï¡n��v¼_pri�i'x�n� esÓd�crx��vm���n�q
sv¼�nÓ»¿cj��x�d�m|iBpr��p��vnÐs�crz'�t¼_prqvn�¼�cji���n�qt��aQprx��Usv¼�n�x pr�#p�s�Ï¡cg��s~m|n�q0�t�N�tsvn�u,f

Ý W{³*ÞÓ±(ß T ¯ Wk^�[ ´ [ ´�³ V ±áà�´-W [ Ë�³±W{± ^ ²{³]Ë�´ �9c-��s¸prq�s'Ï#m�sv¼Çs~¼�n¿ª�x���m|x�·j��aj�9prÁ�i�nC���t¼�cXÏ#�
sv¼_pgs-s~¼�n]/¢Æ,Í m�x ¥ �4���¦Ï¿pr�¢x�crs8púÁ_pr��d¸¼�cjm�d�nra{m�zZcjx�n�Ï¿prxys~�¢s~cún�ÅN��pri|m�Ã�nÇ�jcgs~n��Óprx��
�rcrs~m�x�·	oHcXÏ¿n�q�a_pr�¡s~¼�n�pj½¿Ã-prx��úl�le�ÀÁHn��ts�� ª�sv�0prqtnCpgs¡s~¼�n-pgd�s~��prik/¢Æ,ÍÌcrz{Äy�Óm�xûqvcXÏ z cj��q�f
�0¼�m���m|�¿d�cjm�x�d�m���n�xys¸pgi�a��tm|x�d�nC�9prÁ�i|n��¢pgi|�vc	qvn��rn�pri���s~¼�n¢pr½¿Ã-m|x���nÐ ¦¼_p��em�x�·�pÇd�i�n�prq�o�pgsvsvn�qvx
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¥ �=��� Äj� �]� �y� �jÄ �yÄ �yÄ �y� �jÄ
¥ � ¤ �r� ��� �j� ��� �y� �y� �j��crq1èNè �jÄ
¥ � Ä ��� ��� �j��cjq8è �X� �X� �X� ¤ �X�

?�crs~n���§{l�le�¸a�pr½¿ÃÀprx��¢�~½¡Ãr§��v¼_pgqvn�¼�cji|��n�q��vd�n�x_prqtm|c�f9l�le�"&}a�pj½¿Ã;&Xprx��¢�v½¿ÃN&}§{s�Ï¡cg��s~m|n�q��vd�n�x_pgqvm|c
è	¤
è+è	�j�ea_�j¤�a��j¤�aQ�r�
�9prÁ�i�nÎ�j§Î�9¾�½R@ ¥ �j§ ¥ � »¿cj��x�d�m|i��úprx��Lqvn��voHn�d�svm��rné/¢Æ,ÍÀ�úd�cruwo_pgqvn�� Ï#m}s~¼<Á!n��ts�� ª�s
Å]��crs~pr�#�v��·r·jn���s~n��5Áy�ûs~¼�nÓl�lN�¸aQpj½¿ÃraQpgx��5�v½¿Ã¢m|x���m|d�n��

qtn�·yprqt��m|x�· s~¼�nUÁHn���st��ª�s�Å]��crs~pr��f �0¼�nUi�prqt·jn�q8s~¼�n,»¿cr��x�d�m�i¿ÁHn�d�cjuwn���a�s~¼�nUi|cXÏ¿n�q�Á!n��ts�� ª�s
�t��·j·jn��ts~m�cjx�s~¼�n�pj½¿Ã#m�x���nÐ �u¦pr�gn���f�¾���s~¼�n�»¿cj��x�d�m|i_Å]��cgs¸p-Ï�pr�Zqvcr��·j¼�i}���e�8D z qvcru ¥ �LÄ
svc ¥ � ���Na�s~¼�n8pj½¡Ã-d�cjm�x�d�m���n���sv¼�m|�#pgs ¥ � ����pr�0d�prx,Á!n-�tn�n�x5m|xU�9prÁ�i�n8�ef��0¼�n-z`prd�s0sv¼_pgs
pri��vcUs~¼�n¦l�le��ÁHn���st� ª�sÓm��8Äy�ûm|x ¥ �E�X�úm��-n��jn�x@u�cjqvn�d�cjm|x�d�m|��n�xys¸prikaBpr�¢s~¼�nwl�le��prx����~½¿Ã
ÁHn���st� ª�s~��pr�0oHn�qvd�n�xys¸pg·jn���m|xú�9prÁ�i|n8�	svn�x��ús~c�¨t��u�o,prqvcj��x���f��0¼�m���m���s~¼�n¢d�pr�vn¢n��to!n�d�m|pri|i}�
z cjq$s~¼�nwl�le��m|x���nÐ !a{pr�Cs~¼�n�ÁHn���st��ª�s¢Å]��crs¸pg�8d�prx�Á!nÇz cr��x�� pr�-i|cXÏ°pr�8�rÄ�f �r�q� ¥ �4���+��a�cjq
pr��¼�m�·j¼ pg���jÄef Äy�¦� ¥ �&�j�+��f��0¼�n	�v½¿Ã	qtn�uwprm|x��0q~pgsv¼�n�q�d�i�cj�vn¢s~cwqvcj��·r¼�i��úÄj�+D�ê:� Ï#m}s~¼,s~¼�n
n� �d�n�o�svm|cjx,crz ¥ � Ä+�Ðf

��xúz`prd�s�a�s~¼�n8pj½¡Ã8ÁHn���st��ª�s��v��·j·rn��tsvm|cjx��$pgqvn8pri|i!q~pgsv¼�n�q#d�i|cj�tnCs~cwprd�sv�_pri�/¢Æ,ÍÀ�>�`n� ed�n�oes
z cjq ¥ � �j�Uprx�� ¥ � �j�ea�Ï#¼�m|d¸¼�¼_p��jn�pUÅN��crs¸pU·jqtn�pgsvn�q-s~¼_pgx �N�]D:��fÇ��x �tcju�n�d�pr�tn��¢s~¼�n
l�lN�¡pgx��û�~½¡ÃCm|x���m|d�n���prqtnCd�i�cj�vn�s~cNc��`�v½¿ÃCm�x ¥ �
¤Çprx�� ¥ �&���ea�l�le�Àm|x ¥ �
Ä+�¡pr�¡d�prxúpri��vc
ÁHn-�vn�n�x m�xú��prÁ�i|n8�ef
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pr��Ï¿pr��qvn�o!cjq�s~n��5m�xU��prÁ�i|nÓ�ea�sv¼�n¢xN��uÇÁ!n�q#crz9�rcrs~n�qv����cNn��#u¦pg�rn¢p�i|m�sts~i�n���mH��n�qvn�x�d�nrf

­��À³N¯ V�W%ú ³���ßZî���³NË ±áà	�8± V ³N´ 6 n�Ï#m|i�i��ts¸pgqtsÇÁy��s¸pg�Nm�x�·�p,i|cNcj� pgsÓ¼�cXÏ s~¼�n¦oHc�Ï¡n�q
m�x���m|d�n��BÁHn�¼_p��rn�pr�{p0z ��x�d�svm|cjx8crzNs~¼�nZÅ]��crs~p�f�¹�pgsv¼�n�q�uwprxy�Cs~¼�m�x�·j��ÁHn�d�cruwnZpro�o�prqvn�x]s9pgz svn�q
�tm|u�o�i��¢�tn�n�m�x�·-¼�cXÏ s~¼�n¿m|x���m�d�n���ÁHn�¼_p��jn#ÁHn�s�Ï¡n�n�x��tm|u�o�i|n¡u¦pX¨tcjqvm}s��8prx�����x_pgx�m|u�m�s��¢Å]��crs~p�f
�{cCm|i�i|����s~qvpgs~n�s~¼�m|��ags~¼�qtn�n¿ª_·r��qvn���prqvn¡��q~p�Ï#x�m|x8s~¼�n¡z cji|i�c�Ï#m�x�·�f���m�·j��qtn0�$o�qtn��tn�xys~�'sv¼�n#Æ�le�
pj½¡Ã8m�x���n� ú�rpgi|��n¢n��rcji|�es~m|crx,cX�rn�qCpgi|i�o�qtcjoHn�q�ÅN��crs¸pr��m|xús~¼�n ¥ � �j��»¿cj��x�d�m|i�f¡�0¼�n- N��p� em|�
qtn�o�qtn��vn�xys~�¦sv¼�n5Å]��cgs¸pr�wprx�� s~¼�nú�y�£p� em���sv¼�n5m�x���n�  �rpgi|��n���f »¿cruwo_pgqvm|x�·�sv¼�n,n��jcri|��svm|cjx
d���qt�rn��Ósvc,sv¼�n�qvn��voHn�d�svm��rn¦¼�cjqtm|Ã�cjxys¸pri'i�m|x�n��¢qvn�o�qvn��tn�xys~m�x�·5sv¼�n¦Æ�l�·rqvcj��o·& �8qvn�i�pgsvm��jnÇ�rcrs~n
�t¼_prqvnga�m�sÓm|�Óo!cj�t�vm�Á�i|n�s~c��tn�nU¼�cXÏ d�i�cj�vn�s~¼�n¦m|x���n� ��rpgi|��n��Çprqtn¦s~c sv¼�nw�rcrs~nU�t¼_prqtnrf��0¼�n
¼�m�·j¼�n��ts�d���qt�jnús~cr·jn�sv¼�n�q�Ï#m�sv¼Îs~¼�nú¼�m�·j¼�n���s�¼�cjqvm�Ã�cjxys~pri¿i�m|x�nUqtn�o�qtn��vn�xyswsv¼�n5�r¤��jcrsvn Æ l
·jqtcj��o�fÓ�0¼�n�d���q��jn��	prx�� i�m|x�n��CÁ!n�i|cXÏ&qvn�o�qvn��tn�xysÓcrs~¼�n�q8Æ�l�·jqvcr��o��-Ï#m�sv¼�z n�Ï¡n�q-�jcrsvn��8m|x
��s~qvm�d�s#��n��vd�n�x���m�x�·¦crqv��n�q�fÀ�0¼]����a_s~¼�nÓi�c�Ï¡n���s�d���q��jnÓprx��,¼�cjqvm�Ã�cjxys~pri�i|m�x�nCqtn�o�qtn��vn�xys¢Æ pri}s¸p
Ï#m}s~¼Îs~¼�qtn�nU�jcgs~n���f ¾$��d�prx Á!nú�tn�n�x�a¿s~¼�núÁHn���st� ª�swÅ]��cgs¸p m|��x�n�prqvi}�@oHn�qtz n�d�s�a�pr��pri�uwcj��s
nÐ�jn�q�� i�m|x�n�prx��@d���q��jnwo_prm|q8d�qtcj�v�	pgs8s~¼�m��ÓÅ]��crs~p�fú�0¼�nUprdÐs~�_pgiS/¢Æ,Í"m|�8x�crsÓcjo�svm|uwpri�m|x
sv¼�m|�0qtn��voHn�dÐs�f

�0¼�n8pj½¿Ã-d���qt�rn���m|xú��m�·j��qtn¢�	¼_p��jn¢s~¼�n-�t¼_proHn¢�vm|u�m|i|prq�s~c�s~¼�pgs0crz9¼_pri}z9cgz�p�o_pgq~prÁHcji�pef
�0¼�n¢�v½¿ÃÓd���qt�rn��$Á!n�i|cXÏ¥� qvcj��x���n��5Áy�ûs~¼�n ¥ ?�Í&o�qtced�n�����qtn\��m|x,��m�·j��qtn-�wpgqvn¢q~pgsv¼�n�q9BQp�s�a
¼�cXÏ¡n��rn�q�a'z crq8sv¼�nU�r¤5prx�� �r�U�rcrs~núÆ le�Ósv¼�n¦�t¼_proHn��	Ï¡cj��i�� ÁHn¦i|m�·j¼ys~i}��d�crx]�rnÐ  Ï#m�sv¼�cj��s
sv¼�n ¥ ?�Í qvcr��x���m�x�·�f��_cjq¿sv¼�n-crsv¼�n�q�Æ�lû·jqtcj��o���sv¼�n-x�cjxN��qvcr��x���n��,�v½¿Ã¢d���q��jn��#Ï¡cj��i��úÁ!n
i�m|·j¼ys~i}�¦d�cjx�d�pX�rnrf��0¼�nÇl�lN��m|x���nÐ ,d���qt�jn���m�x5�9m|·j��qtn8�wprqtn8pri|u�cj�ts�d�cju�o�i|nÐs~n�i��]B_pgs�a_Ï#¼�m�i|n
sv¼�n�¼�m|·j¼�Å]��crs~pr�Óuwpr�gn�sv¼�n�d���q��jn��0¨t��u�o prqtcj��x���f¦�0¼�n�d���q��jn��	Ï¿cr��i|��Á!n��rn�qt���tm|u�m|i�pgq
nÐ�jn�x,Ï#m�sv¼�cj��s0sv¼�n ¥ ?#Í qvcj��x���m|x�·�a_pr�#��m�·j��qvn8��pri�qvn�pr���ûm�uwo�i|m|n���f

��m�·j��qvn��8�ea��úprx����ú�v¼�cXÏ cjx�i��5¼_pri�z¡crz¿pri|i9o!cr�v�vm�Á�i|n�Å]��cgs¸pr��f��0¼�nwm�uwo�qvcjoHn�q$ÅN��crs¸pr�
z qtcju7�$svc	�tm|u�o�i|n0uwp�¨tcjqtm�s��ÇÏ¡cj��i��¦o�qtce����d�n�n� �prd�s¿uwm�qvqvcrq�m|uwpr·jn���m�xwsv¼�n>& m|u�o�qtcjo!n�qÀ�vm|��nN&
crz9�vm�uwo�i|n-uwp�¨tcjqvm}s��jf ¶ n�x�d�ngaHp�Ï#¼�cri|n8pj½¿Ã¢m|x���nÐ ,nÐ�jcji���s~m�cjxUz qvcju7Å]��cgs¸pú�8svcw��x�prx�m|u�m�s��
Ï¡cj��i���aBz cjq¢nÐ �pru�o�i|nga{¼�pX�rnwsv¼�nw�t¼_proHnwcgz�pUÏ#¼�cji�n�o�prq~prÁHcji|púm�x��tsvn�pr��crz¿¼_pri�z¡crz¿m�s�f�¹#nÐ�
·ypgqv��m�x�·5sv¼�n¦¼�m��tsvcjqvm�d�pri ¥ �4»¿cj��x�d�m|i���a�sv¼�nûÁ_pg�vm|dw�v¼_pgo!n���crz0s~¼�nwm|x���nÐ  �rpgi|��nwn��jcri|��svm|cjx

�j�



d���qt�rn��$prqvn-s~¼�n8�vpru�nra_pri}s~¼�cr��·j¼ûÏ#m�sv¼Uz n�Ï¡n�q#�jcrsvn�qv����m�uwm�x�m|�t¼¦s~¼�n-d���qt�rn��$Á!n�d�cju�n-d�cypgqv�vn
pr��sv¼�n�qtn	pgqvnCz n�Ï¡n�q�Å]��crs~pr��f

Ú ���7<8�$¹ ¥ � ¶�¥ ¹ ¥ � ¾C½9P �b?�b ¥�
°¥ Í$Â1@{���0��Â1? �b? ¥ � �j�+�çÛ

�$�tm|x�·�s~¼�n¡�vcji�n¡oHcXÏ¿n�q'm|x���nÐ 8�gpri|��n��S� s~¼�n¿��n�d�m|uwpri]x]��uÇÁHn�qt�"�{m}s�m���a�¼�cXÏ¿nÐ�jn�q�ay�jn�qt�Ó¼_prqv�
svcû�v¼�cXÏ&prxy�]s~¼�m�x�·ûqtn�pri�i��q& d�cjx�d�qvnÐs~nN&�pr�-��m�·j��qvn	�wqtn��jn�pri|��§�sv¼�nÇoHcXÏ¿n�qCm|x���nÐ 5�rpgi|��n��Cprx��
sv¼�n¿qtn�i�p�s~m��rn¿�tn�pgs��t¼_prqtn���pr���v��d¸¼�prqtn¡�jn�qt�ÇprÁ��tsvq~prdÐs�x]��uÇÁHn�qt��f'�0¼�m���m��9s~¼�n�d�pr�tn�n��to!n�d�m|pri|i}�
Ï#m}s~¼UoHn�cjo�i�nra�Ï#¼�cwpgqvn-x�crs0z`pguwm�i|m�pgqÀÏ#m}s~¼Us~¼�n-d�cjx�d�n�o�s�crz{�jcgs~m|x�·�o!cXÏ¡n�q�fZ�0¼]����a�Ï¡n¢�v¼_pgi|i
pr���ûpÓz ��q�s~¼�n�q¡m�i|i����tsvq~pgsvm��jn�pr�to!n�d�s¡s~c	cr��q¿pgx_pri��N�tm|��a]Ï#¼�m�d¸¼ûm|xwcj��qZcjo�m|x�m|cjx�m|�ZuÇ��d¸¼ûn�pr�vm�n�q
svc�d�cju�o�qvn�¼�n�x���fZ� s#Ï#m�i|i�pgi|�vc�qtn��rn�pri{prx,��x�n� �oHn�dÐs~n�� qvn��v��i}s�f

�0¼�n�d�cjx�d�n�oesÇcrz¿nC�!n�d�svm��rnwx]��uÇÁHn�q8crz¡�jcrsvn��[� ¥ ?�Í��Cm��8��n�ª_x�n��@m|x 6 m|��·jq$L�x'�£�X¤j¤y�+��§
½¡��uÇ��i�s~m�o�i��Nm�x�·-�jcrsvn�qv�C&�oHcXÏ¿n�q�m|x���nÐ ��gpri|��n��1�`pgs0p	·rm��jn�xûÅ]��crs~p3�ÀÏ#m}s~¼¦sv¼�n$svcrs¸priHx]��uÇÁHn�q
crz#�rcrs~n���a¡prx�� qvcj��x���m|x�·�s~¼�nUqtn��v��i�sÇsvc�sv¼�nUd�i�cj�vn��ts�m�x]svn�·jn�q�a�Ï¡nUcjÁ�s¸pgm|x@s~¼�n ¥ ?#ÍÀ��f@��x
d�cjxys~q~pg�ts�a]m}z!Ï¡n$u	��i�svm|o�i�m|n��Ó�jcrsvn�qv�C&]qvn�i|pgs~m}�jn0�jcgs~n��v¼_prqtn��ÀÏ#m�sv¼�sv¼�n0s~crs~pri_x]��uÇÁHn�qÀcrz��rcrs~n���a
Ï¡n�Ï¡cj��i��¦·jnÐsÀs~¼�n$prd�sv�_pri_x]��uÇÁHn�qt�¿crz!�jcrsvn���f��0¼�n ¥ ?#ÍÀ�¡s~n�i|i_����ae¼�c�Ï m|u�o!cjq�s¸prxysÀp-�jcgs~n�q
��s~q~p�s~n�·rm|d�pgi|i�� m|��fÎ?$cgs~nwsv¼_pgs8s~¼�n¦�~pru�nwqtn��t��i�s�a�pr·yprm�x�Ï#m}s~¼@��n�d�m�u¦pgiZx]��u	Á!n�qv��� Ï#m�s~¼�cj��s
sv¼�n¢xN��uÇÁ!n�q#qvcj��x���m|x�·�qtn�·ypgqv��m�x�· ¥ ?#ÍÀ�"��a_d�prx,Á!n8prd¸¼�m|n��rn��5���vm�x�·�p�oHcXÏ¿n�q#d�cNnCG�d�m�n�xys�f
�

�0¼�n ¥ ?�ÍÀ�úo�qtc��Nm���n�prxLprx���Ï¿n�qúsv¼�n�z cji�i|cXÏ#m|x�· ÅN��n��tsvm|cjx�§ Ï#¼�n�x<s~¼�n�oHcXÏ¿n�qúm|x���n� 
�gpri���n��Ó��m��!n�q8z qvcju s~¼�n¦qvn�i|pgs~m}�jn��jcrsvnU�v¼_pgqvn���aÀ��c s~¼�n��@��m��!n�q	�tc�uÇ��d¸¼Îsv¼_pgs	sv¼�n ¥ ?�ÍÀ�
Ï¡cj��i����v¼�cXÏ°prx�crsv¼�n�q���m|��s~qvm�Á���svm|cjx5crz��jcrsvn��Csv¼_prx�s~¼�n�prd�sv�_pri9cjx�n\# ��x crs~¼�n�q�Ï¡cjqv����a�Ï¿n
d�prx�x�cXÏ°d�cjuwo�prqvn�Æ le�-�jcrsvn��-s~cûsv¼�n�qvn��voHn�d�svm��rn�crx�n��-d�qvn�p�s~n���Áy� sv¼�n ¥ ?�Í qvcj��x���m|x�·�f
�0¼�n0m�xys~n�qtn���s~m|x�·CcjÁ��tn�qt�gpgsvm|cjx�m�x	s~¼�n0d�pr�tn0crz ¥ �<�j�$m|�9s~¼_pgs�s~¼�n��v½¿Ã#prx���l�le�9m�x���n� 	�gpri���n��
��mH��n�q�z qvcju s~¼�n¢qtn�i�p�s~m��rnC�jcrsvn¢�v¼_prqtn���aH¼�c�Ï¡n��rn�q�a!x�cgs#uÇ��d¸¼�f

?$cgs~n	sv¼_pgs�sv¼�n�pj½¡Ã	m|x���nÐ  Á!n�¼_p��jn��-��m��!n�qtn�xys~i}�jfC�0¼�n	m|x���n� �d�cj��i���Á!nÇpro�o�i�m|n���a!¼�cXÏ��
nÐ�jn�q�a#m�s�Ï¿cj��i|� ÁHn o_pgqts~i}� �vn�x��vn�i�n��t��a��vm|x�d�n5sv¼�n�m�x���nÐ  �gpri���n��w���v�_pgi|i�� ��c@x�crsûpr��� ��o
svc ��x�m�s��jf ¶ n�x�d�nga�s~¼�n,pj½¡Ã ¥ ?�ÍÀ��m|x p�o_prq�s~m|d���i�pgq�ÅN��crs¸p�prqvnú���t�_pri�i��Îx�cgswnÐ�jn�x d�i�cj�vn
svc,sv¼�nûprdÐs~�_pgiÀ�rcrs~nw��m|��s~qtm|Á���svm|cjx�fû��x z`prdÐs�a�prx m�x]�rn���s~m|·jpgs~m�cjx�sv¼�qvcr��·j¼@pgi|i ¥ �"»¿cr��x�d�m�i|�
qtn��jn�pri�s~¼�pgsÇs~¼�nUcjx�i�� Å]��crs¸p Ï#¼�n�qvnUsv¼�n ¥ ?#ÍÀ��prqvnUn�Å]�_pri0cjqÇd�i|cj�tnûs~c�sv¼�núprd�sv�_pri¿�rcrs~n
��m��tsvqvm|Á���s~m�cjx��0prqtnCs~¼�n8pj½¡Ã8ÁHn���st��ª�s�ÅN��crs¸pr��f

Ú ���7<8�$¹ ¥ lU���&� ¶�¥ ¹ ¥ �k���7<&��f ¥ �&�r��l�le�¸aH���7<�fe� ¥ � �j�Ç�~½¡Ã\�bÛ

�_qvcju ��m�·j��qtn¦��Ï¡nUd�prxÎ�tn�nûs~¼�pgsÇs~¼�nû�~½¿Ã ¥ ?#ÍÀ�Ç��c x�crsÇd¸¼_prx�·jnU��o@s~c�s~¼�nûÅ]��crs¸p
�¹ãkg)f��;c"Ã·f7mFv7cTf��Fvb{|f7wTdFie�)�Nf¹i�m0}Ri"d9�|f¹iC}�d9{|wJd0g)f1Ã�cCm��\}Scej ð {|~)y�m��7wÎ¾������CrCÁsi�wX~��Xf7�½}_f¹wTdhgXi���iewX~

� i�vÂgXc"t�f7m=¾�p�À�ÀCÀ �XpeÀCÀ ���XpeÀ�ÀCòCÁb� ãkgXfu�;c"Ã·f7m�v7cTf��Fvb{|f7wTd�jlc�m�tCced0f7m
i
{½}�v7i��|v7z)�½i"dhf$~8�T�8~\{|tT{½~\{|w)y

i ! }k�Nc"Ã·f7m{�w;~\fb÷Et"i���z)fRÃ�{�dhg
i ! }=m0f7�½i"d0{�tCf�tCcedhfR}hgXiem0f��Sãkg)fRmhf$}_z)��dh{|w)y�t"ie�|z)f¹}�{|wX~\{½v7iedhfRÃ�g)fbd0g)f7m i

gXiC}�ÄScCmhfSc�mu�|f¹}0}
t�c�dh{|w)y��Nc"Ã·f7mkdhg;iewKdhg)fum0f7�½i"d0{�tCf�tCced0f�}hgXiem0f��
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crz#�j�r¤5qtn�·ypgqv��m�x�· Æ�l�·jqvcj��o��	¼_p��Nm|x�· ��a ��aë�Na��X�ea����Ucjqw�X�,�rcrs~n���f ¥ ?#ÍÀ�	z cjq¢s~¼�nú�g¤ prx��
�j���jcrsvn	·jqtcj��o��$��m|u�m|x�m|�v¼ú�ti|m|·r¼]svi��rf#½¿n�s�Ï¡n�n�x�Å]��cgs¸pr�Ó���r¤¦pgx����e����s~¼�n	Ï#¼�cji�nÓ�v½¿Ã ¥ ?�Í
��m��tsvqvm|Á���s~m�cjxúm|��n�Å]�_pri�s~c¦sv¼�nÓprd�sv�_pri{cjx�nrf�¹#n�·ypgqv��m�x�·wsv¼�n�?�m|d�n8Å]��crs~pwcrzZ�g�y��sv¼�n ¥ ?�ÍÀ�
z cjq0sv¼�nÓÁ�m|·�z cj��q$Æ�le�$·jqvcr��o5m��$�j�.�`pgs��r���8m�s0Ï¡cj��i�� ¼_p��jn8ÁHn�n�x �r�3�ÐaHlNo_prm|x5prx��5h9cri�prx��
¼_p��rn#�rÄ$�rcrs~n���ayprx��Çs~¼�n$�X��a��X��prx��û���$�jcgs~n�·jqtcj��o�� ¥ ?#ÍÀ�'prqtn�cjx�nZ�jcrsvn�¼�m�·j¼�n�q{d�cruwo_pgqvn��
svcws~¼�nÇprdÐs~�_pri��jcgs~n���f��_cjq#s~¼�n	qvn�u¦pgm|x�m�x�·.�`�vuwpri�i%�¿�jcrsvn�q$·jqvcj��o��$sv¼�n ¥ ?�ÍÀ��prqvnÓn�Å]�_pri�s~c
sv¼�n8prd�sv�_pri��rcrs~n���f

�0¼�nÇl�le� ¥ ?�ÍÀ�$m|x5��m|·j��qvn8�¦prqtn	n�ÅN��pri{svc�sv¼�n	�v½¿Ã	crx�n���a�prx�����c¦x�crs�d¸¼�prx�·jnÓÁ!nÐz cjqvn
Å]��crs~p�sv¼�nÓcgzZ�j�r��f�b�m��!n�qtn�x�d�n��-pro�o!n�prq$m�x,sv¼�n¢s�Ï¿cûi|prqv·rn¢�rcrs~n�q�·jqtcj��o���§��0¼�nÇl�le���t¼�cXÏ#�
x�c�d¸¼�prx�·jnC��oúsvcÇÅ]��crs~p��rÄj�Óz cjq¡s~¼�nCÁ�m|·	z cj��q�a�¼�c�Ï¡n��rn�q�a!h{cji�pgx��Uprx��,lNo_prm|xU¼�pX�rn-d�cj��o�i|n
crzZcjx�nÇ�jcrsvn�d¸¼�prx�·jn���fÇ�0¼�n��vn�d¸¼_prx�·rn��-s¸pr�gn�o�i�pgd�n�ÁHn�s�Ï¡n�n�x Å]��crs¸pg�8�g�yÄ��£�j�r��f 6 ¼�m�i|n�pri�i
crsv¼�n�q��rcrs~n�q#·jqvcj��o���l�le� ¥ ?#ÍÀ��prqvn-n�ÅN��pri�s~¼�n¢pgd�s~��pri��jcgs~n���a_s~¼�nCs�Ï¡cwi|prqv·rn��jcrsvn�q#·jqtcj��o��
¥ ?�ÍÀ�#pg�v�vm�·jxUcjx�n�nÐ Ns~qvp��rcrs~nCsvcÇs~¼�n��vn-·jqtcj��o��1�k�j�Çm�x��tsvn�pr�Ucrz��r¤�pgx��,�r�Çm|x��ts~n�pr�Ucrz9�j�N�Ðf

��x@s~¼�nûi|m�·j¼ys	crz0sv¼�n ¥ ?�ÍÀ�	m�s8Ï¿cj��i|�ÎÁHnûq~pgsv¼�n�q8s~¼�n¦�~pru�nra'Ï#¼�m�d¸¼ÎÅ]��crs¸p5m|�Çpgo�o�i|m�n��
m}zCm�swm|��x�crsw�vnÐsûs~cNc�¼�m|·j¼�a��vm�x�d�n,s~¼�n,�rpgi|��n��¦d�pgi|d���i�pgsvn�� z qvcju sv¼�n �v½¿Ã�cjq¦l�le��m�x���m|d�n��
d¸¼_pgx�·jnÇcjx�i��5u¦prqt·jm|x�pri|i}�q�`m}zZpgs-pgi|i%�0m|x�pwÏ#m|��n	q~prx�·rnÇcrzÀÅ]��crs~pr��f¢�0¼�m���a�¼�cXÏ¡n��rn�q�a��t¼�cXÏ#�
p z n�pgs~��qtnUm|x@sv¼�nUqvn�i�pgsvm��jn¦m|x���m�d�n���f ¥ �rn�qt�]sv¼�m|x�·�qtn�uwprm|x��Çpri|u�cj�ts	m|x@sv¼�nU�~pru�nûi�n��jn�i0m|x
qtn�i�p�s~m��rn�s~n�qtuw��a9¼�c�Ï¡n��rn�q�a�m|x@pgÁ��vcji���s~n�svn�qvu��¢s~¼�n��jcrsvm|x�·,o!cXÏ¡n�qÓd¸¼_prx�·jn��	d�cjx��vm���n�qvprÁ�i}�jf
ÂCx�s~¼�n�d�cjxysvq~pr��s�a{qvn�·jprqv��m�x�·Us~¼�nwpj½¿Ã�m�x���nÐ !a{m�sÓpro�oHn�pgqv�-s~¼_p�sÓcrx�i���sv¼�n�Á!n��tst��ª�s8o!crm|xys~�
o�qtce����d�n ¥ ?#Í
��m��tsvqvm|Á���s~m�cjx��Àd�i�cj�vn#s~c8s~¼�n�prd�sv�_priHcjx�n���f�¾�i��vc�aNm�sZx�n�n����¿svc	ÁHnCpr����n��¦sv¼_pgs
sv¼�nwÆ�le�T&{prÁ��vcji���s~n�prÁ�m�i|m}s��5svc5d�cjxys~qvcri's~¼�n��jcrsvnwcr��s~d�cjuwn¦�`pj½¿Ã-�-m��¢u¦p� em�u¦pri�pgs8�vm�uwo�i�n
uwp�¨tcjqtm�s��¦prx��,��m|u�m|x�m��v¼ûqvpro�m���i���s~cXÏ¿prqv���#��x�prx�m|u�m�s��rf

»¿cju�o_prqtm|�vcrx8cgzesv¼�nZprÁ!cX�rn¡qtn��v��i�s~�Bsvc$�tcjuwn�cX�rn�q~pgi|iyoHn�qtz crqvuwprx�d�nK� �t�Nx�cjo�svm|d-�Bm�x���m�d�n��Bcgz
sv¼�n0»¿cj��x�d�m�ieÏ¡cj��i|�	Á!n�m�xys~n�qtn���s~m|x�·�f9�0¼�n��vn#���ex�cjo�s~m�d��'m�x�d�i�����ngagz cjq9nÐ �pru�o�i|ngags~¼�n�o!cXÏ¡n�q'cgz
sv¼�n-d�cji�i|n�d�s~m}�Nm�s���s~c�pgd�s���m�x���n� q�k»¿cji|n�u¦prx �X¤y�e�)��f'�0¼�n-ÁHn�¼_p��Nm|cr��q0crz�s~¼�n��vn-m�x���m|d�n���x�n�n����
z ��q�s~¼�n�q-m|xy�jn��tsvm|·ypgsvm|cjx�a�Á���s¢m��-Á!nÐ�jcjx���s~¼�n��td�cjoHn�crzZs~¼�m��-�tsv�����jf:@�pr��s~i}�ja�s~¼�n�ÅN��crs¸pú¼_pr�
prx�cjÁy�Nm|cj���Ón���n�d�s8s~cús~¼�n�o!cXÏ¡n�q8Á_pri|prx�d�n�ÁHn�s�Ï¡n�n�x s~¼�n¦»¿cj��x�d�m|iZprx���s~¼�nû»¿cju�u�m|�v�tm|cjx�§
sv¼�nCi|cXÏ¡n�q¿sv¼�nCÅ]��crs~pÇm|��aes~¼�nCn�pr�tm|n�q�m�s¿m|�¡z crq¡s~¼�n8»¿cjuwu�m|�t�vm�cjx�svc�·jn�s�m�s~�¡cjo�m�x�m|cjx��¿o_pr�t�vn��
m�xûs~¼�nÓ»¿cj��x�d�m|ikf

Y ± ë ³]Ë,±(à V W�³ ú ± V ³N´ [_T ² ú ± V�WkT�Y ù�± ë ³]Ë �0¼�nwd�pr�vn�crzÀs~¼�n�ª�qv�ts	»¿cj��x�d�m�i'crz ¥ � Ä
sv¼�n�qtn-�ts~m�i|iHm|�¿p��tm|u�o�i|m�d�m}s��jajÏ#¼�m�d¸¼,n�x_prÁ�i�n���svc�cjÁ��vn�qt�rn-� i|nÐs����0�vpX�y�Àsv¼�n-�tsvq~prm�·j¼ys�oHc�Ï¡n�q0cgz
sv¼�n��rcrs~n��¿qvpgs~¼�n�q�s~¼_prx�s~¼�n$prÁ���s~qvprd�sZ�jcrsvm|x�·8oHc�Ï¡n�q�f ¶ p��Nm|x�·8cjx�i}��ÄÇÆ le�¡m}sZm|�Àn�pr����s~c8�vn�n
Ï#m}s~¼ o�qvprd�svm|d�pgi|i��,x�cúuwpgs~¼�n�uwpgs~m�d��Cp�s8pri|i{Ï#¼_pgs¢m|�-·rcjm|x�·¦cjx�f ¥ �jn�x x�cXÏ¿pr�_p��N�8sv¼�n�Æ�le�
x�cXÏ¿pr�_p��N�Çu�cj�tsvi�� o_p�� pgsts~n�xysvm|cjx�s~c5sv¼�n¦Á�i|cNd¸�Nm�x�·,uwm�x�cjqvm}s��jfû� s	m|�8uÇ��d¸¼ n�pr�tm|n�q8s~c5�vn�n
Ï#¼_p�s�m���x�n�n���n�� z cjq�p�Á�i|cNd¸�]m|x�·�u�m|x�cjqtm�s��ws~¼_prx,z cjq0s~¼�n8uwp�¨tcjqvm}s��jf¡�_cjq#cj��q�i�pr��s�pgx_pri��N�tnra
i�n�sÀ���Zx�cXÏ s~��qvxwsvc8sv¼�n ¥ �LÄÓ»¿cj��x�d�m|i_m|x�cjqt��n�qÀs~c8o�qvcX�Nm|��n$pgx¦m|x��vm|·r¼]s�svc8sv¼�n�d�cjx�x�n�d�svm|cjx

�X�



Æ�l ÍÀcrsvn�� ÍÀcgs�f¿�0D:� ¤ �X� �j� "$# ��� ��� ��� �XÄ ���
<-n�q � �r��f �r� f �r�j� fë�gÄy� f �r�j� %&#(')' f �e��� f � fë�rÄj� fë� f��XÄj�
�_q~p � �r��f �r� f �r�j� fë�gÄy� f �r�j� %&#(')' f �e��� f � fë�rÄj� fë� f��XÄj�
� s¸p � �r��f �r� f �r�j� fë�gÄy� f �r�j� %&#(')' f �e��� f � fë�rÄj� fë� f��XÄj�
?$nÐs � �j�jf �rÄ f�� f}� f}� %*"3þ f}�j��� f �y� f �jÄj� fë� f��XÄj�
½¿n�i � �j�jf �rÄ f�� f}� f}� %*"3þ f}�j��� f �y� f �jÄj� fë� f��XÄj�
@B�e  � �ef �j� f�� � f}� + f}�j��� � f �jÄj� � f��XÄj�
��prÁ�i|n-��§��{¾C½R@ ¥ ��§'ÍÀcgs~n���prx��úÍÀcgs~m|x�·wh{cXÏ¿n�q��kl�le�¿m�x���n� í��m�xûs~¼�n ¥ � Ä¦»¿cj��x�d�m�i

ÁHn�s�Ï¡n�n�x5�jcgs~n��$prx����`qtn�i|pgs~m}�jn\�À�jcrsvm|x�·�oHc�Ï¡n�q�f
��x,uwcjqtn-s~¼_prx,cjx�n¢�tcj��qvd�nra_s~¼�nÓn� �pgd�s$�~pru�n¢nÐ �pru�o�i|n-m������vn��,s~c��v¼�cXÏ
sv¼_pgs#s~¼�n8d�cjxe�

x�n�d�svm|cjx�ÁHn�s�Ï¡n�n�x �jcrsvn��-prx�� �jcrsvm|x�·¦o!cXÏ¡n�qCm���x�crs��tsvq~prm�·j¼ysvz cjq�Ï�prqt� � �vn�n	nrf ·�f-�_n�i��vn�xysv¼_pri
prx�� Æ5prd¸¼�cX�jn�qÓ�X¤r¤j��º�h9p�¨vpri|p��r�j�y�rp+�Ðf'�0¼�m��0nÐ �pru�o�i|n-m��¿s~¼�n ¥ � Ä�»¿cj��x�d�m�iO���X¤j�r���¸��¤y�r�3��f
�0¼�n�ª�qv�ts5Æ le�úpr·jqtn�n�� svc@s~¼�n �rcrs~n ��m|�tsvqvm�Á���s~m�cjx m�x�s~¼�n �tn�d�cjx��<d�cji���u�x m|x �9prÁ�i�n���f
¾�s$s~¼�n	svm|u�n	pgi|u�cj�ts$pri�i{cgz�s~¼�nÓ��n�d�m|�vm�cjx���Ï¡n�qtnÇuwpr��n	��x_prx�m�uwcj���vi��raQ��n��to�m�svn	s~¼�n	/8ÆúÍÇa
Ï#¼�m�d¸¼ Ï¿pr�	�tn�sÇsvc ���efú�0¼�m��	o_pgqts~m�d���i|prq¢Å]��crs¸p5¼_pr�Ósv¼�n¦o�qvcjoHn�q�s���sv¼_pgs�@��N �n�uÇÁHcj��qv·5m|�
p�x�cjxe� o�m��rcrs¸pgi{����uwuÓ�û�jcrsvn�q�a�m�f nrf¿m�s�d�prx�x�crs$d�cjxys~qtm|Á��es~nÓprxy�Nsv¼�m|x�·ws~c¦prxy�ú�jcrsvn�q�d�cjuÇÁ�mÝ�
x_p�s~m|crx5cjq#oHn�qtuÇ��s¸p�s~m|crx�f�¾0d�d�cjqv��m|x�·ji}�ja(@B�e en�uÇÁHcj��qt·¦¼_pg��Ã�n�qvc��jcrsvm|x�·wo!cXÏ¡n�q�aQÏ#¼�m�i|n¢s~¼�n
d�cj��xys~q���& �	qtn�i|pgs~m}�jn��jcrsvnw�t¼_prqtn¦m|�¢��s~m|i�iÀ�ef �j�.DUa�pr�8d�prx Á!n��vn�n�x z qtcju �9prÁ�i|n���fw¾�sÓsv¼�m|�
oHcjm|xys$s~¼�n�m|u�u�n���m|pgs~n8d�cjx�d�i|���vm|crx ���v�_pgi|i��5m|�$s~¼_pgs�s~¼�n�qtn�i�p�s~m|crx��v¼�m�o�ÁHn�s�Ï¡n�n�x��jcrsvn��8prx��
�rcrs~m�x�·woHcXÏ¿n�q�m��$x�cgs���s~q~pgm|·j¼ysvz crqtÏ¿prqv��f��$x�z cjq�s~��x�pgs~n�i��ja_sv¼�n	pgx_pri��N�tm|��m|x,uwcj��s�d�pr�tn��-pri��vc
n�x����	¼�n�qvngfû¾��8s~¼�m��¢m|�¢x�crs8s~¼�n�Ï#¼�cji�nwo�m|d�sv��qvnga{Ï¡n¦�t¼_pri�iÀprx_pri}�e�tn¦pgi|i�o�qtcjo!n�q¢ÅN��crs¸pr�Óm|x
sv¼�m|���rcrs~m�x�·�Á!cN���jf

�_cjq$sv¼�n�qvn��v��i}s~�Cm�x ��pgÁ�i|nÇ�ûÏ¡n�¼_p��jn�pgo�o�i|m�n�� sv¼�n�l�le��m|x���nÐ  � z cjq$s~¼�m���o���qto!cr�vn�m�s�m|�
¨t����s�sv¼�nÓ�vpru�nraQÏ#¼�n�sv¼�n�q�Ï¡nÇ���tn���l�le�0cjq��v½¿Ã	m�x��tsvn�pr�í�Ða�@��N �n�uÇÁHcj��qv·wm|�$pri|�tcûp�����u�u	�
pgs'ÅN��crs¸pr�0����a����¢prx��U�XÄ�f��0¼�n0ce���N��x]��uÇÁHn�qtn���Å]��crs¸pg�À¤�a��j�ja��X��a����Na�������c¢pr�t�vm�·jxÇ�jcrsvm|x�·
oHcXÏ¿n�q$s~c]@B�e en�uÇÁHcj��qt·�a�pg��d�pgx ÁHn	�vn�n�x�z qtcju4��pgÁ�i|n8��f#��x5z`prdÐs�a�@B�e en�uÇÁHcj��qt·ûx�cXÏ ¼_pr�
pr�¡uÇ��d¸¼û�rcrs~m�x�·ÇoHc�Ï¡n�q#pg�0½¿n�i�·jm|��u=prx��ûs~¼�n1?$nÐs~¼�n�qvi�pgx�����fÀ¹#n�·jprqv��m�x�·	��x_prx�m�uwm}s���n��jn�qt�
�rcrs~n�qÓ¼_pg�	pU�jnÐs~c�a9prx���s~¼]���Ópri|i'�rcrs~n�qv�8¼_p��jnûpgx n�ÅN��priZpruwcr��xysÓcgz¿�jcgs~m|x�·5oHcXÏ¿n�q�fû�0¼�n
/¢Æ,Í ��� Ï¿pr�¦p�oHcji|m}s~m|d�priZ��n�d�m|�vm�cjx prx�� d�prqtn�z ��i�i�� �vn�sÎ� Ï¡n,d�prx qvn��ts¦pr�v�t��qvn�� s~¼�pgs�s~¼�n
��n�d�m��vm|crxUu¦pr�gn�qt�#pgs�s~¼�nCs~m|u�n�Ï¡n�qtn8x�crs�s~¼�m|x��]m|x�·�prÁ!cr��s0oHc�Ï¡n�q#m�x���nÐ ¦�gpri|��n��"��a�o�qtcjÁ_prÁ�i}�
n�x��v��qtm|x�·�s~¼�pgs0s~¼�n¢i|prqv·jnCsv¼�qvn�nÓd�cj��xys~qtm|n���d�cj��i��,��x_prx�m�uwcj���vi��¦u¦pg�rn8p���n�d�m|�vm�cjxUÏ#m�sv¼�cj��s
sv¼�nÓ�tu¦pgi|iBcjx�n���f#�0¼�m��$m��'¨t���tsCÁ�pr� i���d¸�ûz cjqK@��N �n�uÇÁHcj��qv·�f0��x5z`prdÐs�aQ�jcrsvm|x�·�o!cXÏ¡n�q�a!Ï#¼�n�x
sv¼�n-�jcrsvm|x�·�ÁHce���ûm|�0�vuwpri�i�aNm|�0�jn�qt�ú��n�o!n�x���n�xys$cjxús~¼�n¢Å]��crs~p�fÀ� s$m��0q~pgsv¼�n�q0svqv��n-s~¼�pgs#s~¼�n
d�cjx�x�n�d�s~m�cjx	ÁHn�s�Ï¡n�n�xÇ�jcrsvn���pgx��	qtn�i�p�s~m��rnZ�rcrs~m�x�·�oHcXÏ¿n�q'pro�o!n�prq9x�crs9svc�ÁHn¿��s~q~pgm|·j¼ysvz crqtÏ¿prqv�
m�x�s~¼�n ¥ � Äûd�pg�vnrf ¶ cXÏ¿nÐ�jn�q�a9pr�-d�prx�ÁHn��vn�n�x�z qvcju o�qvnÐ�Nm|cj���-�tn�dÐs~m|crx���aBs~¼�n�d�cjx�x�n�d�svm|cjx
m��0uÇ��d¸¼ u�cjqtn-�ts~qvprm|·r¼]stz cjqtÏ¿prqt��a�Ï#¼�n�x,s~¼�n¢�jcgs~m|x�·�ÁHcN���úm|�0i|prqv·jnJ� nrf ·�f ¥ �&�j�+��f¡��xúz`prdÐs�a
qtn�·yprqt��m|x�· s~¼�n qvn�i|pgs~m}�jn5m|x���m�d�n��¦s~¼�n�qvn�m��Up o_p�svs~n�qvx<pr�ûsv¼�n�u�cjqvn,s~¼�n�qvn�prqtn �jcgs~n�qt�Um|x

���



sv¼�n¢��n�d�m|�vm�cjx,u¦pr�]m�x�·�Á!cN���ja_sv¼�n¢Á!nÐsvs~n�q�sv¼�n8d�cjqtqvn��to!crx���n�x�d�n	ÁHn�s�Ï¡n�n�x �jcgs~n���prx��ú�jcrsvm|x�·
oHcXÏ¿n�q�f �$x�z cjq�s~��x�pgs~n�i�� s~¼�n5nÐ �pru�o�i|n��wm�x sv¼�n i�m�s~n�q~pgsv��qvnúcjx�i�� ���vn,s~¼�n5nÐ Ns~qtn�u�n�d�pg�vn��
crz#sv¼�qvn�nú�rcrs~n�qv��cjqÇoHn�qt¼_pro���s~¼�n ¥ �4Ä�s~¼]����o�qtce����d�m|x�· cjx�i��@p i|m|u�m�svn�� o�m|dÐs~��qtnrf@�0¼�n
prÁ��vcji���s~nC�rcrs~m�x�·�o!cXÏ¡n�q#m|��aQpr��Ï¿n8�]x�cXÏ
Áy�úx�cXÏ¢aQprx�cgs~¼�n�q���s~cjq��jf

, - �C�Z�S�¦���������

6 ¼_p�sû��m�� s~¼�n�qvn��v��i}s~�¦m�x���m�d�pgsvn5�gn�n�o�m|x�·@m�x u�m|x�� cj��qwqvn��tn�prqtd¸¼<ÅN��n��tsvm|cjx��û�vnÐsûm|x s~¼�n
m�x]svqvcN����dÐs~m|crxá#Ì¾$z svn�q¢d�cju�o���svm|x�·Usv¼�qvcj��·j¼�sv¼�n�Ï#¼�cji|n ¥ � »¿cj��x�d�m|iÀ¼�m��ts~crqt��Ï¡nwi�n�prqtx�n��
sv¼_pgs¢oHn�qtz n�d�s8o�qtcjo!crqts~m�cjx_pri�m�s��úÁHn�s�Ï¡n�n�x �jcgs~n��8cjq-oHcjo���i|pgs~m�cjx ª_·r��qvn��Ópgx�� �jcrsvm|x�·úoHc�Ï¡n�q
��m�� x�cgs$s~pr�rnÓo�i�prd�n	m�x,sv¼�n�»¿cj��x�d�m�i�f ¶ cXÏ¡n��jn�q�a�sv¼�n	��m��!n�qvn�x�d�nÓuwn�pr�v��qvn�u�n�xys�o�qvcNd�n�����qvn
oHcjm|xysvn���cj��sZÅ]��crs¸pg�ZÏ#¼�n�qvn#s~¼�n�o�qtcjo!crqts~m�cjx_pri�m�s��8Ï�pg�¿pri�uwcr�tsÀoHn�qtz n�d�s¿prx���s~¼�n���mH��n�qvn�x�d�n��
Ï¡n�qtnÓm�xûs~¼�n¢i|nÐ�jn�iBcrz9sv¼�m|qt�úcjq�z cj��q�s~¼,��n�d�m|uwpri�f

»¿cju�o_prqtm|x�·@sv¼�n oHcXÏ¿n�qúm|x���m�d�n��,m�x s~¼�n�cjo�svm|u�m|Ã�pgs~m�cjx o�qtced�n�����qtn�Ï¡n�i|n�prqvx�n��Lsv¼_pgs
sv¼�n5ÁHn�¼�pX�Nm�cj��q�crzCs~¼�n m|x���m|d�n���m|�wpri|u�cj�ts�d�cju�o�i|nÐs~n�i}�Î��mH��n�qvn�xys¦Á!nÐs�Ï¿n�n�x s~¼�n pj½¡Ã�prx��
sv¼�nÇqvn�i�pgsvm��rn	m|x���m|d�n���f8ÂCx�i}�5sv¼�n�pj½¡ÃÇm|x���nÐ  d�qvn�pgs~n��¢p¦o_pgsts~n�qtx�aBprd�d�cjqt��m|x�·ûs~c¦Ï#¼�m�d¸¼ s~¼�n
ÁHn���st� ª�sÓÅ]��cgs¸pU��m|u�m|x�m|�v¼ �ti|m�·j¼ys~i�� pr�-s~¼�n��rcrs~m�x�·úÁ!cN��� ·rn�s~�¢i|prqv·jn�q�f��_qtcju ¥ �=ÄUsvc ¥ �
�j�ús~¼�nUqtn��voHn�dÐs~m}�jnúÁ!n��ts�� ª�s��t��·j·jn��ts~m�cjxÎ��m�uwm�x�m|�t¼�n�� �ts~n�pr��m�i���z qvcju:�rÄ�f �]�5��cXÏ#x s~c�Äj�efë�
oHn�qtd�n�xys~pr·jn��0cgz�pgi|iQ�jcrsvn���fÀ¾$� ¥ �2ÄÓ� ¥ � ���Ç»¿cj��x�d�m�i�/¢Æ,Í
Ï¿pr�0�rn�o�s�m|x¦sv¼�nCi�n��jn�i�crz9�e�
DûaQs~¼�n	pj½¿Ã8d�cjm�x�d�m���n��#s~¼�m���p�s ¥ �.�X�ea_Ï#¼�n�qtn	s~¼�nÓÁ!n��ts�� ª�s$Å]��crs¸pwm|��Äy�ea!pr��m|�#s~¼�n	prd�sv�_pri
/¢Æ,Í	f��0¼�nú¼�m|·j¼ i�n��jn�i0Å]��crs¸pg��cgz ¥ � �j� prx�� ¥ � �j���vn�n�u s~c�ÁHn5p ��s~n�o p�Ï�p��Îz qtcju
sv¼�núÁ!n��tst��ª�s�Å]��crs¸pef�lN��qvo�qtm|�tm|x�·ji}�ja�Ï#m�sv¼ cjx�i�� cjx�núnÐ ed�n�o�svm|cjx!� ¥ � ���+�Ós~¼�n5pr½¿Ãúm|x���n� 
o�qtce����d�n��¦m|��n�xys~m�d�pri_qtn��v��i�s~��aeÏ#¼�nÐs~¼�n�q¡Ï¡n����tn��ú»¿cr��x�d�m�i_�jcrsvn��¿crqÀsv¼�n��tÅ]�_prqvn$qvcNcrs~�Àcrz�s~¼�n
Æ�lN��oHcjo���i�pgsvm|cjx���f

6 n5pgi|�vc �vp�Ï7s~¼_p�s�s~¼_pgs�sv¼�n,pj½¿Ãúm|x���nÐ Îpri�Ï¿p��e��oHcjm|xysvn�� cj��s�cjx�nU�rn�qt� ��m|�tsvm|x�dÐs~m}�jn
ÁHn���st� ª�s�ÅN��crs¸p�f ¾7z ��qtsv¼�n�q�prx_pgi��N�vm��ÇqvnÐ�jn�pgi|n�� s~¼�pgs�s~¼�nUÁHn���st��ª�s�ÅN��crs¸pr��qtn�·ypgqv��m�x�· s~¼�n
pj½¡ÃCm|x���nÐ wÏ¿n�qvn-q~p�s~¼�n�q�m|u�uÇ��x�n#s~c	d¸¼_prx�·jn��0Ï#¼�n�qtnC�jcrsvn���z qvcru �tcju�n��jcrsvn�qt��Ï¿n�qvn-·jm}�jn�x
svc�cgs~¼�n�qv��aQ��x�i|n��t��sv¼�n8d¸¼_prx�·jn���Ï¡n�qtnÓ�tc¦n� esvqvn�uwn-s~¼�pgs#s~¼�n�qvn¢Ï¿n�qvn8cjx�i��ûcjx�n¢cjq0s�Ï¿c��jn�qt�
��cruwm�x_prxysÀ�jcrsvn�qv�¿o�qvn��vn�xys�fZ¾$xUpro�o�prqvn�x]s¿i|m�uwm}s¸pgsvm|cjxÇd�cjx��tm|��n�qvm|x�·	o�qvprd�svm|d�pgi�»¿cr��x�d�m�iH�rcrs~n
x�n�·jcrsvm�pgsvm|cjx��¢Ï¿pr�	s~¼�pgsÇs~¼�n¦�jcrsvnUd¸¼_prx�·rn��ÇÏ¡n�qvnUÃ�n�qtcg���t��u:m�x s~¼�n¦�vn�x��vnUs~¼_p�s	s~¼�n¦s~crs~pri
x]��uÇÁHn�q#crz{�jcgs~n��0Ï¿pr��x�crs�pri}s~n�qtn���f

�0¼�nUqtn�i�p�s~m��rn¦m�x���m|d�n��Ç��n�o_prq�s~n�� �t��Á���s¸prxys~m|pri|i}��z qvcju n�prd¸¼ crsv¼�n�qÇprx��@z qvcru sv¼�núpj½¿Ã
m�x���nÐ  m|x�Ï#¼�pgs¢d�cju�n��$s~cûs~¼�n�Á!n��tst��ª�s¢Å]��crs~pr��f>?$crsvn�Ï¡cjqtsv¼y��pgsCsv¼�n�pj½¿Ã�ÁHn���st� ª�s-o!crm|xys~�
sv¼�nZsv¼�qvn�n¿m�x���m|d�n���Ï¿n�qvn¿pri|iy�jn�qt�8d�i�cj�vnÀs~c$n�prd¸¼	crs~¼�n�q�f��Qcrq�sv¼�n¿qtn���s�s~¼�n�qvnZÏ¿n�qvn¡x�c�o_p�svs~n�qvx��
m�xÇÏ#¼_pgsZd�cju�n���svc¢sv¼�n#�~½¿Ã#cjqZl�le��ÁHn���st� ª�sÀÅN��crs¸pr��a�pg�'s~¼�n#d���qt�jn��¡qtn�o�qtn��tn�xys~m�x�·Ósv¼�n#m|x���n� 
�gpri���n��wprqvnú�jn�qt�ÅBQpgswnÐ ed�n�o�sûz crq��rn�q���¼�m�·j¼ ÅN��crs¸pr��fL�Qcrqwp�i�prqt·jnúu¦pX¨tcjqvm}s��@crz-o�qvcjoHn�q
Å]��crs~pr�8m|x ¥ �.�j�ûs~¼�n��vnwm|x���m�d�n��8o�qvcN����d�n�� o�qvprd�svm|d�pri|i}� s~¼�nw�vpruwn�qtn��v��i�s~��a�n��voHn�d�m|pri|i}�ja�m�z
Ï#¼�n�x�Ï¿n�qtcj��x���n���s~¼�m|x�·j�$��o�pûÁ�m}s�f��0¼�m|�CÁHn�d�pruwn	d�i|n�prqCp�z s~n�q�s~¼�n ¥ ?#Í m|xy�rn��tsvm|·yp�s~m|crx�f

���



Æ5crqvn�cX�rn�q�a�sv¼�n qtn�i|pgs~m}�jnú�vn�pgs¦�t¼_prqtn��ûÁHn�d�pruwnúo�qvprd�svm|d�pri|i}� s~¼�n �~pguwn5pr��s~¼�n5qvn��to!n�d�svm��jn
m�x���nÐ w�gpri|��n���f�¾0dÐs~�_pgi|i��raesv¼�n-uwcrqvn�sv¼�n�qtnCÏ¿n�qvn-m|xûsv¼�nC�jcgs~m|x�·�Á!cN���jaNs~¼�n-d�i|cj�tn�q¿sv¼�nCs~¼�qvn�n
�gpri���n��$d�cjxy�jn�qv·jn���f8��x crs~¼�n�q�Ï¡cjqv����a�s~¼�n	qvn�i|pgs~m}�jnÓm|x���m�d�n����vn�n�u s~cUÁ�qtm|x�·û���C¼_prqt��i��5prxy�
x�nÐÏ
m�x�z cjqvuwpgsvm|cjxwm|x,pr����m}s~m�cjxûs~c�qvn�i�pgsvm��rnC�jcrsvn8�t¼_prqtn���f

��m�x_pri|i}�jaQÏ¿n��vp�Ï°s~¼�pgsCÏ#¼�n�x�sv¼�n�prÁ��tcji|�es~nÇ�jcgs~m|x�·Uo!cXÏ¡n�q-d¸¼_prx�·jn�� z cjq-pgi|u�cj�ts�n��jn�qt�
Å]��crs~p�f��0¼�n�qvn�i�pgsvm��jn�m�x���m�d�n��-m�x���m�d�pgsvn���s~¼�pgs¢s~¼�n�qvn�i�pgsvm��rn��tÏ#m|x�·,��m|�tsvqvm�Á���s~m�cjx��C��m|��x�crs
d¸¼_pgx�·jn5z crq¦p�i�prqt·jnúq~prx�·rn crz-Å]��cgs¸pr��fL�0¼]����a#m|x�o�q~prdÐs~m|d�n,Ï¡n�d�cj��i|� o�m|d¸� pri�uwcr�ts�prxy�
Å]��crs~p�� x�crs8s~¼�n��jn�qt��¼�m�·j¼ crx�n����-Ï#m}s~¼�cj�esÓ�t��Á���s¸prxys~m|pri|i}� ��m��ts~crqts~m�x�·Us~¼�n�qvn�i�pgsvm��rn���Ï#m|x�·
��m��tsvqvm|Á���s~m�cjx�f��0¼�n Å]��n���s~m�cjx�m��wcjx�i��ÎÏ#¼�m�d¸¼��vnÐsûcrz-prÁ��vcri|��svnú�rcrs~m�x�· oHcXÏ¿n�qw�gpri���n���Ï¿n
Ï¿prxys�s~c����vn-# � swd�cj��i�� ÁHn,p�ª� en���Å]��cgs¸p �v��d¸¼�pr���vm�uwo�i�nûuwp�¨tcjqvm}s��@cjq��N²r� ÅN��pri|m}ª_n��
uwp�¨tcjqtm�s��,cjq�sv¼�n�ÅN��crs¸pûd�cj��i|��nÐ�jn�x�ÁHn�q~prx���cjuwm�Ã�n���z cji|i�c�Ï#m�x�·w½¿n�qt·5pgx�� ¶ cji�i|n�q����X¤r�jÄ3�
m�x�crqv��n�q8svc5n�ÅN��pri|m�Ã�n��jcrsvn��Óprx�� �rcrs~m�x�·,o!cXÏ¡n�q�f¦��x@prxy��d�pr�tnra9m|x�cjqv��n�q¢s~c,·jn�s	prx�n��jn�x
u�cjqvn���nÐs¸prm�i|n�� o�m|dÐs~��qtnwcgz�p,�jcgs~m|x�·�Á!cN��� prx���s~c��t¼�n��Îu�cjqtnwi�m|·j¼ys¢s~c sv¼�n¦Å]��n��tsvm|cjx@cgz
Ï#¼�m�d¸¼ �jcgs~nÓsv¼�qvn��v¼�cri|�5svc¦d¸¼�cNcj�tnra�p�z ��qtsv¼�n�q$�t�N�tsvn�uwpgs~m�d	m�x]�rn���s~m|·jpgs~m�cjx5d�cj��i�� ÁHnÓd�prqvqtm|n��
cj�es#���vm�x�·�s~¼�n¢�t�Nx�cro�s~m�d8m�x���m�d�n���f

S ¯/. T ± ë¦^ ³N² Y î ³ T!V ´ ¾�x,n�prqti|m|n�q¿�jn�qv�tm|cjx5crz9sv¼�m|��prq�s~m�d�i|n$Ï�pr��o�qtn��vn�xys~n�� m|xUs~¼�nÓh���Á�i�m|d
»¿¼�crm|d�nwlecNd�m�n�s���pgx�x]�_priÀuwn�n�svm|x�·5�r�j�g��a{½�pri�svm|u�cjqvngaB�Óf l!fB�0¼�nwpr��sv¼�cjq-Ï#m|�t¼�n��8s~cUs~¼�prx��
o�qtcrz n��t�vcjq ¶ prx�x]�J?$��qvu�m�prx��Çsv¼�n#½�pri}s~m�uwcjqtnÀ�vn��t�vm�cjx�o_prqtsvm|d�m|o_prxysv�9z cjq�sv¼�n�m�q'u�cj�ts�¼�n�i�o�z ��i
d�cjuwu�n�xysv�#prx��,�v��·j·rn��tsvm|cjx���f
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½�pgx�Ã�¼_p�z£a±I�f]�¿fá����¤jÄy�+��a & 6 n�m�·j¼ys~n���ÍÀcgs~m|x�·¢b�cen��Àx�crs 6 crqv�Q§�¾LÆ p�s~¼�n�u¦pgsvm|d�pri�¾$x_pri��N�tm|�T&}a
243 ¸¿°6587"¬�9;:N­ 2 58<\®�5�­ �y�e§À���X���£�r�j��f

½¿n�qv·�ayl!frpgx�� ¶ cji�i|n�q�arÆ fí�£�X¤j�jÄ3��aö& ¹�prx���cju�m|Ã�n��Ç��n�d�m��vm�cjx	qt��i|n��'m|x8�jcrsvm|x�·C·jpruwn���§9p�u�ce��n�i
z cjq0��s~qtm|d�s#o�qvcjoHcjqtsvm|cjx�pri�oHcXÏ¿n�qT&}a>= 3 :$? ®%¸A@B:N¯(µC= 3 :N¯í¸_®%¸�@û�r��§����X¤����]�r¤ef

»¿cji�n�uwprx�a�I�f�l!f=�£�X¤y�e�\�Ða�&ë»¿crx]svqvcji{crzZ»¿cri|i|n�d�svm��Nm�svm|n��#pgx�� s~¼�nÇh9cXÏ¡n�q-crz�pû»¿cji�i|n�dÐs~m}�em}s��ûs~c
¾0dÐs-&}a_m|x¦@Bm|n�ÁHn�qtu¦pgx©�`n���f½��aEDk¶GF�®A:$?�HJIí¶X®�FK5Ðfu?$nÐÏMLZcjqt�H§s<-cjqt��cjxN� ½¿qtn�prd¸¼�aH�gÄj¤��£�r�j��f

b���Á!nÐ�jaNh9f]prx��¦lN¼_pro�i�n��	@�f]lHf(���X¤y�g¤3�Ða & Æ pgsv¼�n�uwpgsvm|d�pgi�h�qvcjoHn�q�s~m�n���crzHs~¼�n#½¿prx�Ã�¼�pgz�h{cXÏ¿n�q
��x���nÐ 4O P>QR:N¸*IS58T�:N¸h®�F"¬�¶VU�WJXS587Y:N¸_®0¶X¯5¬ 2 5"¬G5Y:$7ZFKIú��§Z¤j¤��¸�X���rf

�XÄ



�_n�i��vn�x]sv¼_prika_b	fHprx���Æ prd¸¼�cX�jn�q�a�Æ f����X¤r¤j�3�Ða\[EIS5]Q^5Y:X¬ 3 7K58T_5�¯í¸9¶VUa`(¶X¸_®%¯±°�bÒ¶X­c587�aH»¿¼�n�i}�
svn�x�¼_pgu5§ ¥ ��Ï¿prqv� ¥ i|·ypgq�f

�_n�i��vn�x]sv¼_prikaÀb	f�prx�� Æ5prd¸¼�cX�jn�q�a0Æ�fF���X¤r¤j¤3�ÐaS&ëÆ5m�x�m|u�m|Ã�m|x�·ús~¼�n,Æ5n�prx Æ pX¨tcjqvm}s��Îb�nÐª_d�m}s�§
�0¼�nÓlen�d�cjx�� leÅ]�_prqtn8¹�cNcrs#¹#��i|n;&�adQ�:N¸*IS58T�:N¸h®�FY:$?dDk¶GF�®A:$?eDEF�®�5�¯dFK5"¬8�y�e§Z�j�X���j�ef

�_n�i��vn�x]sv¼_prika]b	fNprx��¦Æ prd¸¼�cX�jn�q�a�Æ f����r�j�r�3�Ðaí&gf�¯S?h:$70°658T_5�¯í¸u¶VUF¸*IS5ifkjl:N¯(µ�m�5�®H°/I±¸n5$µ�`(¶X¸Ao
®%¯±°:®%¯�®%¸%¬�H�¶ 3 ¯dF�®*?�¶VUpQ�®%¯í®¿¬�¸n587"¬+&�a @�crx���cjx�§'ÍÀcgs~m|x�·�h9cXÏ¡n�q#prx��,h�qvcNd�n�����qtn��0o���Á�i|m|d�pgs~m�cjx
���\²r�j��a5@�crx���cjx5led¸¼�cNcji�cgz ¥ d�crx�cju�m|d��#pgx��,h9cji�m�s~m�d�pri�led�m|n�x�d�nraH»¿n�xys~qvn¢z cjq0h�¼�m�i|cj�tcjo�¼y�ûcgz
?$pgs~��qvprijpgx��Óleced�m�prijled�m�n�x�d�nra(q���¹Ò@�§ ¼ysvsvo�§�²+²�Ï0Ï0Ï¢f i|�tnrf prdrf ���ö²rb�n�o�s~��²gd�o�x��v�"²�o�qvc�¨tn�d�sv�"²�ÍChZh�oH��zh²gn���Á!cNcj�ys~��f o

�_n�i��vn�x]sv¼_prikayb	fyprx��¦Æ5prd¸¼�cX�jn�q�a�Æ fá���g�j���)��a & �0¼�n��{qvn�pgs���crz�?�m|d�n#pgx���/-��pri|m}ª_n���Æ5p�¨tcjqvm}s��
ÍÀcrsvm|x�·X´¸arDk¶GF�®A:$?�HJIí¶X®�FK5s:N¯(µtm�58? U�:$7Z5��X�e§��y����� �yÄr��f

�_n�i��vn�x]sv¼_prika�b	f�prx���Æ pgd¸¼�cX�jn�q�a{Æ fu�k�r�j�j�+�Ða�& ¾�x�pri��N�vm���crz�/¢Æ ¹#��i|n���m�x s~¼�nÇb�q~pgz s-»¿cjxe�
��s~m�sv��s~m�cjx�z cjq ¥ ��qtcjo!n¦h�qvcjoHcj�vn��ÎÁy� sv¼�n ¥ ��qtcjo!n�prx »¿cjxy�rn�xys~m�cjx�aZ�r�j�r�5&�a�@Bcjx���cjx�§�ÍÀcgst�
m�x�·�h9cXÏ¿n�qCprx���h�qvcNd�n�����qvn��Ch�qvc�¨tn�d�s�Í-hÀh{auq��$¹K@�§ ¼]sts~o�§|²+²�Ï0Ï0Ï¢f i|�tnrf prdrf ���ö²rb�n�o�s~��²gd�o�x��v�
²go�qvc�¨tn�d�s~��² ¥ �$d�cjx�f o!��zVv

¶ cji|i�n�q�a�Æ�f±���X¤j�j�+�Ða4& lNs~qtm|d�s9h�qvcro!cjq�s~m�cjx_prirh9cXÏ¿n�q�m�x¢ÍÀcgs~m|x�·$½¡ce��m�n��C&�a;[EIS5"¶/7w@]:N¯(µpx	5KF�®¿¬�®0¶X¯
�X¤e§Z�g�y¤��£�j�r��f

¶ cj�vi�m�a�Æ�fëÂÇf'pgx�� 6 cji��!n�x]Á���sts~n�i�a�¹¢f �¡fR�k�r�j���)��aS& ¥ �ts~m�u¦p�s~m|x�·5s~¼�n¦ÍÀcrs~n¦b�m|��s~qtm|Á���svm|cjx m|x
sv¼�nÓ»¿cj��x�d�m|iBcrz{s~¼�n ¥ ��qtcjo!n�prx5�$x�m�cjxk&}aEyá¶ 3 7e¯z:$?�¶VUp{�¯í¸n587e¯z:N¸h®0¶X¯z:$? 2 58?h:N¸_®0¶X¯5¬k:N¯(µ|x	58<$58?go
¶KXzT_5�¯í¸¡��§À�j���£�g��f

@�prqt��n�i�i|nrae¾	f_pgx�� 6 m|��·jq¹L�x�a_Æ f�����¤j¤j�3��a·& ���#sv¼�n¢¾�i�i|cNd�pgsvm|cjxwcrz��jcrsvm|x�·�oHc�Ï¡n�q�pru�cjx�· ¥ �
��s¸pgsvn��0z`prm|q�#+&�arb 3~} ? ®�F�HJIí¶X®�FK58¤r��§À���������j�j¤�f

Æ5crÁ!n�qv·�aH¾	f=���r�j�j�+�Ða�& �0¼�n	?$m�d�nÓ�9qtn�pgs�� prx�� ÍÀcgs~m|x�·û¹#��i|n���m|x,s~¼�nÇ»¿cj��x�d�m|ih&�a�yí¶ 3 7e¯z:$?u¶VU
H�¶/T�T]¶X¯�QR:$7Z�)5�¸>Dá¸ 3 µN®�5"¬Ó�y��§Z�j�r¤����r�y�Nf

?���qvu�m�a ¶ f(���X¤y�g�3�Ðaá& h9cXÏ¿n�q�prx��Ule��o�o!cjq�s�§{s~¼�n$h�qvcjÁ�i�n�u crz�¹�n�o�qvn��vn�x]s~pgs~m}�jn�b�n�u�ced�q~prdÐ�(&�a
Q 3 ¯í®�FKIBDk¶GF�®A:$?dDEF�®�5�¯dFK5 2 58<\®�5�­ ��§Z�����g��f

?���qvu�m�a ¶ f�a¡Æ5n��v��prx�n�x�aZ�-f�prx�� h9p�¨vpri�pea�¾	fF�k�r�j���)��aR& »�pri|d���i|���	crz�»¿cjx��vn�xyswm�x@s~¼�n ¥ �
»¿cj��x�d�m�i�crz�Æ5m|x�m��tsvn�qv�C&�aym�xwÆ f ¶ cji�i|n�q'prx��]<�f]Â�Ï¿n�xÎ� n�����f½��aSbF¶X­c587�{�¯(µN®�FK5"¬i:N¯(µ_H�¶�:$? ®%¸h®0¶X¯

���



� ¶/7wT�:N¸h®0¶X¯_a�½¿cj�tsvcjx.²�b$cjqv��qtn�d¸¼ys�²:@Bcjx���cjx�§Oÿ-i|�yÏ¡n�q�f

h9p�¨vpri�pea�¾	fs�k�r�j�y�rp+�ÐaJf���XS5KF�¸n5$µ�bF¶X­c587�:N¯(µ�D 3 FKFK5"¬"¬:®%¯�H�¶�:$? ®%¸_®0¶X¯5¬�:N¯(µ�D�X~:6FK5��	f�T�X(®*7�®*o
FY:$?�`(¶X¸_®%¯±°NbF¶X­c587�®%¯�"���f 3 7"¶KXS5Y:N¯tb\:$7w? ®A:$T_5�¯í¸�¬�:N¯(µ�¸�IS5�H�¶ 3 ¯dF�®*?S¶VU�¸*IS5�fkj{a{�{��qv�]��§
��x�m��rn�qv�tm�s��Ucgz��{��qv�]��f

h9p�¨vpri�pea�¾	fk���r�r�y�gÁá��a�h9cXÏ¡n�q���x���n�  6 n�Á��tm�s~ng§Zp	ÍÀcrs~m�x�·�h9cXÏ¡n�q 6 6 6 �£¹#n��tcj��qvd�n-��x�d�i����e�
m�x�·ûhZÂ 6L¥ ¹$l5@B¾{Í ¥ h9cXÏ¡n�q-��x���nÐ �»�pgi|d���i�pgsvcjq�aHo���Á�i�m|�t¼�n����r�ef ��fë�r�r�y�ef��{��qt�N��§C�$x�m��jn�q��
�tm�s��ûcgz��{��qv�]��fiq���¹Ò@�§ ¼ysvsvo�§�²+²goHcXÏ¿n�qv�vi|p��jnrf«�gpri�f ��sv��f ªá²�v¢f

h{n�x�qtcj�vnga�@�f�l!f9�£�X¤r�yÄ+�ÐaS& �0¼�n ¥ i|n�uwn�xys¸prq��@l]s¸pgsvm|�tsvm|d��	crz$Æ pX¨tcjqvm}s���ÍÀcgs~m|x�· &�a�yí¶ 3 7e¯z:$?9¶VU
¸*IS5 2 ¶/@�:$?dDá¸�:N¸_®¿¬�¸h®�FY:$?EDk¶GF�®�5�¸A@ �X�r¤�§Z�r���£�j�ef

le¼�pro�i|nÐ�jaá@�fHl!fZ�£�X¤y�r�3��ak& ¾ ÍZpgi|��nCz cjq#xe��h9n�qv�vcrxA<¢pruwn��T&}ar�8¯í¯z:$?|¬	¶VU�Q�:N¸�IS58T�:N¸_®�F"¬]Dá¸ 3 µ$@
�r�e§À�j�y���������ef

le¼�pro�i|nÐ�ja±@�fel!f]prx��ûle¼]��Á�m|�Qa�Æ f����X¤j�g�4�Ðaí& ¾ Æ5n�sv¼�cN�¦crz ¥ �gpri��_pgsvm|x�·-s~¼�n�sv¼�n�b$m|�tsvqvm�Á���s~m�cjx
crz�h9cXÏ¡n�q�m|x,p�»¿cju�uwm}svs~n�n¢lN�N�tsvn�u¦&�az��T_587e®�FY:N¯abF¶/? ®%¸_®�FY:$?dDEF�®�5�¯dFK5 2 58<\®�5�­L�y��§Z�r�y�X���r¤y�Nf
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Figure 1. Difference between MSs average aBz, sBz and SSI index values and relative vote shares on the proper quotas of the 
EU 25 Council

0

0,05

0,1

0,15

0,2

0,25

0,3

16
1

16
7

17
3

17
9

18
5

19
1

19
7

20
3

20
9

21
5

22
1

22
7

23
3

23
9

24
5

25
1

25
7

26
3

26
9

27
5

28
1

28
7

29
3

29
9

30
5

31
1

31
7

Quota

D
iff

er
en

ce

aBz

SSI

sBz

QMV



Figure  2. The aBz index value  evolution and the re lative seat shares of MS groups on the proper quotas of the EU 25 Council
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Figure  3. The evolution of SSI index ENVs on the proper quotas of the EU 25 Cuncil
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Figure 4. The evolution of sBz index ENVs on the  proper quotas of the EU 25 Council
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