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õÖYcU�öv÷�[�÷\]fd�÷cd�]�ö�]fi�q�öäd�]�W�]fi!qa[�W�q�UXø	Uuq�UX]föCUXiùq�Yc]@UXi�ø!]fö�q�UXm![�q�U b i b�ú W b�häû UXicUXicmVö b W�U b ^uü
b m�ýþ[�i�pùW b�h ÷cÿcq�]�dÐö�W�Uu]fi�W�]aUXiþq�Y�]��¹ö b W�U b i�UXWfö��7d�]�ö�]�[�dZWZY � õÖYc];÷�d b�� ]fW¹q��	�ÝW�q�UXicmIUXiö b W�U�[�^ÖW b i�q�]�
	q�ö��<Uui�q�]�i�pcöäq b UXi�ø!]fö�q�UXm![�q�]Ì÷cd b W�]fö�ö�]�ö�Uui ÷cÿ û ^uU�W@[�p h Uui�UXö�q�dZ[�q�U b i�e
]fö�ü
÷\]�W�U�[�^X^Xý9UXi6ÿcicUXø!]�dZö�Uuq�UX]�ö�e�q b W b!hÐû UXic]Vö b W�U b ^ b m�U�W�[�^�q�Yc] b d�UX]fö b�úHb d�m![�icU�
f[�q�U b i�ö�[�i�p
q�Yc] b d�Uu]�ö b�ú [�m�]fi�q�ü b d�Uu]fi�q�]fp���]�q�d�U�ic]�q�ö � õ b�hab p�]f^¿ö�ÿ�WZY@÷cd b W�]�ö�ö�]föÖ[�÷�÷cd b ÷cd�UX[�q�]f^uý��y]û ÿcUX^�p b iùq�Y�]�� b d�t UXi�� T���� #�� [�i\p<Y�[~ø�]7[!p � ÿ�ö�q�]�p b ÿcdÐm�]fic]�dZ[�^�[�m�]fi!q���]�q�d�U�i�]�q�ö
q b ö b W�U b icU�W¹ü b d�UX]�i�q�]�p b ic]�ö � �SW�W b d�pcUui�m7q b ��gÐ`ÿ�WZt	t�]fYcdCp�]�d��o]fö�]�^X^�ö�WZY�[ ú q�� UXiþp�UX]��Sd�üm![�i�UXö�[�q�U b i�ö�q�Yc] b d�UX]�i ��� ��� � ��õ!� #�� b d�m![�i�U"
�[�q�U b i�[�^\q�Y�] b d�UX]fö¡Y\[~ø�]Cq b7û ]v]�i�Y�[�i�W�]fp û ý
m�]�i�]�dZ[�^Êö b W�U b ^ b m�U�W�[�^lq�Yc] b d�UX]fö � �<]#�¡Uu^X^�[!WZYcUX]�ø!]�q�YcU�ö û ý hab p�]f^uUXicmIö b�h ] û [�ö�UXW7[�ö�üö�ÿ h ÷cq�U b i�öCö�q�[�q�]�p û ýþø�[�d�U b ÿ�öCö b W�U b ^ b m!U�ö�qZö�e×[�i�p<UXi�q�]fm�dZ[�q�]äq�Yc] h ú�b d b ÿcdÐ÷cÿcd�÷ b ö�]�ö
[�÷c÷cd b ÷�d�U�[�q�]�^Xý � �þ]@Y�[~ø!]Ìö�q�[�d�q�]�p$�¡Uuq�Y q�Y�]Ìq�Yc] b d�ý b�ú&%yb ÿcdZp�UX]�ÿ �(' UXd�ö�qÐd�]fö�ÿc^uq�ö ú�b dq�Yc] hab p�]f^XUui�m b�ú�b d�m�[�icU�
f[�q�U b i\[�^�q�Yc] b d�UX]föÏWf[�i û ] ú�b ÿci\p�Uui)� rÝT*�+� � e,� rS_CTVT*-+- � [�i�p
� rSrÝT*-+- � � õÖYc]fd�]vq�Yc]äm![�d û [�m�]HWf[�i hab p�]f^ b�ú/.Êb Yc]fi�e�TV[�dZWZY�eß[�i�p��S^�ö�]�i$� . T�� #10��Y�[�ö û ]f]�i hab p�]f^X]fp2�¡Uuq�Y;d�] ú ]fd�]fi�W�]Ýic]�qZö � õ b [�÷c÷�^uýÐq�Y�]Sm�[�d û [�m!]sW�[�i;q�Yc] b d�ývq bvb d�m![�üicU�
f[�q�U b i�öÊö�]f] h öÏq bÐû ]C[vm b	b p;UXpc]f[HY�]�i�W�]Ýq�Yc] �y[~ýap�]�W�U�ö�U b i�öÞ[�d�] h [!p�]ÝU�öÊi b d h [�^X^Xý
Õ È � z|�¡Ù������ ��� � � }Z}Zxk� � É�É�������}¹Î � Í;� � }o£Ö} � ��� ��� }1���f��� ����� x��f����} � }�z�x!� ����� � ��3�£¡�5476Êz|x� � }»É!���¹Ó�} � �¹á�Ñ98 � ��z|x!�Êz|xÝ��� � z � � � ��x���} Ü ����Ò:3�Ñ;8Ê�fz|}���}Zxoz|xÝ����<Zz � ��}�x1�¡��x���} Ü ��}Zx!Ò�z|xÝ��}�� �H� x=6�Ô> Ñ�Úl��z�x!��z|x��C��� � z�}��¥Í �	�f� ��? z|x����1����� � x!z@< � ��z|��x � �ß� � }Z�f��z|}Z�BA�Ò
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i b qs[�öydZ[�q�U b i�[�^×[�ö b ic] � b ÿc^�p;] 
�÷ß]fW�q b d¡p�]fö�UXd�]o[�i�p7q�Yc] ú [�UX^uÿ�d�] b�ú p�]�W�U�ö�U b i h [�t	UXicm
W�[�i û ]C] 
�÷c^�[�UXic]�p�=�ÿcUuq�]oUXi!q�ÿcUuq�UXø�]f^Xý ��Ýö b ic]7Wf[�i9ö�]�]�e %yb ÿcdZp�UX]�ÿ?>�öoq�Y�] b d�ýØpc]fö�W�d�U û ]föHø~[�d�U b ÿ�öCd�]�^�[�q�U b i�ö�YcUX÷�ö û ]�q9�y]�]fi
m�d b ÿc÷�öÞUui;[A@�]�^�p b�ú ÷cd�[!W¹q�UXW�]s[�i�p�UuqÊ[�^�ö b p�]�ö�W�d�U û ]fö�q�Yc]Ý÷�d b W�]�ö�ö�]fö�d�ÿ�icicUXicmCUXi;ö�ÿ\WZY;[
@�]�^�pI[�i\p û ]�q9�Ê]f]�iIq�Yc]A@\]�^�pcö � õÖYc]�ö�]Ð÷cd b W�]fö�ö�]�ösW b ÿc^�p û ]Ðÿ�ö�]�pV[�öS[ ú�b ÿci�pc[�q�U b i ú�b dö b!h ] hab pc]�^�ö b�ú Y b �4[�W�q b d�öÏm!d b ÿc÷äq b m�]�q�Yc]�dfe�W b�hah ÿcicU�W�[�q�]Ê]�q�W � ' b dy[�i b ø�]fd�ø	UX]�� b�úq�Yc]B@�d�ö�q ��]�q�d�U�ic]�q hab p�]f^Xö h [�p�]ÞUXi b ÿcd»ö b W�U b icU�Wfö×÷cd b�� ]fW�q�e~Y�[~ø�]Þ[Ý^ b	b tS[�q/� rS_Cj"C -+- � e
�¡Yc]�d�]oq9� b ��]�q�d�U�i�]�q hab p�]�^�öy[�d�]Cp�]fö�W�d�U û ]�p �õÖYc]fö�] hab p�]f^Xö»[�d�]Êp�]�ö�W�d�U û ]fp1UXiCq�]�d h ö b�ú�b ÿcd
d�] ú ]�d�]�i\W�]�i�]�q�ö ú�b d h [�^uU�ö h e hab pc]�^X]fp
�¡U q�Y7q�Yc]Hg¡]fic]�� q b	b ^ � _&��-
D � �õÖYcU�öS÷\[�÷ß]�dCU�ö1ö�q�d�ÿ�W�q�ÿcd�]fpþ[�ö ú�b ^X^ b �sö$E ��]fW¹q�U b i 0 m!Uuø!]fö1[kö�Y b d�qCUXi�q�d b p�ÿ�W¹q�U b iIq b
q�Yc]Ðq�Yc] b d�ý b�ú %yb ÿcd�pcUu]fÿ�e ú�b d �¡Y�UXWZYØ[Ìö�U h ÷c^X] hab pc]�^
UXöS÷cd�]fö�]�i�q�]�pIUXiVq�Yc] ú�b ^X^ b �¡UXicm
ö�]�W¹q�U b iGF � �<]Êq�Yc]�i ú�b W�ÿ�ö b iÐö b�h ]yö�÷ß]fW�UX[�^!÷ b UXi�q b�ú q�Yc]yq�Yc] b d�ýoUXiäö�]�W¹q�U b iAH
E~q�Y�]y÷�d b ü
W�]fö�ö b�ú
h [�t	UXicmv[�ö�ý häûßb ^ b.I W�U�[�^ � õÖYcU�ö � b d�ta]fi�pcö/�¡Uuq�Yk[�W b i\W�^Xÿ�ö�U b i7[�i\p7d�] h [�d�t�öUui@ö�]fW¹q�U b iKJ �

L MON:PSðÏïcî(ô�íÊî	ï�ð¡ñÝòSóßî�ô�ðÞíNî�ð î-PRQRî�PRQ¿ðÏï
S ð�T�U<ðÞòÝï\ñsôVQlò

WYX�Z-[�\#]G^9_a`cb
d
e�f0X�e:Z %yb ÿcdZp�UX]�ÿhgÝW b i�W�]fUXø�]föÊö b W�Uu]�q�ýa[�öy[v÷cd b W�]�ö�ö b�ú ö b W�U�[�^ßö�q�d�ÿcm�m!^X]fö
ú�b d h [�q�]�d�U�[�^\[�i�pkö�ý häû\b ^uU�WsWf[�÷cUuqZ[�^¥e�[�i�pÌW�ÿcd�d�]fi!qsö b W�U�[�^×ö�q�d�ÿ\W¹q�ÿ�d�]1d�]fö�÷\]�W¹q�UXø!]�^Xýä[!öÖ[
û [�ö�U�W�[�^X^Xýä^X[ û UX^X]Ý[�i�pkWZY�[�icm�]�[ û ^X]Ýd�]fö�ÿc^uq b�ú ö�ý häû\b ^uU�Wsö�q�d�ÿcm!m�^X]fö �õÖYc]7[�d�]�i\[�ö b�ú q�Y b ö�]�=�ÿ�[�d�d�]�^�ö1[�d�];W�[�^X^X]fpi@�]f^Xp�ö'j � õÖYc]�ý<[�d�];ö�ý	ö�q�] h ö b�ú¡b!û � ]fW�üq�UXø�]Hd�]�^�[�q�U b i�ö û ]�q9�Ê]f]�iV÷ b ö�Uuq�U b i�öÝ[�i�pI÷ b UXi�q�ö b�ú ø	UX]��1e5�¡YcU�WZY p�]�q�]�d h UXic]H[�^X^�[�W�q�UXicm
q�Y�[�q ��d�ÿci�ö�� b iþq�Yc]k@\]�^�p � �l@\]�^�p U�öC[�iþUXi�pc]�÷ß]�i�p�]fi�q � b d�^�p b�ú ÷cd�[!W¹q�UXW�]�e �¡YcU�WZYþU�ö
p�]�q�]�d h Uui�]fp û ý(ö�]�ø!]�d�] h ]�WZY�[�icU�ö h ö�m � b�û=� ]fW¹q�UXø�]7d�]�m!ÿc^�[�d�Uuq�ý ��nZe û ý([<ö�÷\]�W�Uo@\WÌ^ b m�U�W
b�ú ÷cdZ[�W�q�U�W�]�p � �6Uuq�Y ] 
�÷c^XU�W�UuqÝ[�i�pVö�÷\]�W�Uo@\WCd�ÿc^X]föqm�] � m � ö�q�[�q�ÿ�ö û [�d�d�Uu]fd�öÝ[�i�p � ÿ�d�U�p�U�W�[�^p�] h [�d�Wf[�q�U b i�ö�[�i�p7d�]fö�q�d�U�W¹q�U b i�ö n�q�Y�]�ý;]�
�W�^Xÿ�p�]1t	Uu^X^ ��b ý�öÞ[�i\pÌ÷�ÿcicU�ö�Y7q�Yc] h e\[�i\p;q�Yc]�ý
p�] h [�i�p ú d b�h ic]��ÖW b!h ]�dZöHq b m b q�Ycd b ÿcm!Y UXicUuq�UX[�q�U b i<d�Uuq�ÿ�[�^Xö�e�Uuih=!ÿ�Uud�UX]föä[�i�p(q�]�ö�qZö �õÖY�ÿ\ö�eÊq�Yc]i@�]�^�pPW b i!q�d b ^�öa[�i�p4p�]$@�ic]�ö7Uuq�ö û\b d�p�]fd�öaq�Ycd b ÿcm!Y6ö�÷\[�W�]�e�q�U h ]I[�i�pPq�Y�]
ö b W�U�[�^5� b d�^�p �

r(d�s#X�f0t#] �ÝW�q b dZö �¡Y b [�d�] ûßb d�i9UXi�q b [(@�]f^Xp�e
U h ÷ß]�dZW�]�÷cq�U û ^Xý [�W0=�ÿcUXd�]�q�Yc]kö�ý�ö�q�] h
b�ú ö b W�U�[�^Öd�ÿc^X]föä[�i�pPö�ý hÐûßb ^�ö û ý(W b i�q�UXi	ÿ�[�^u^Xý ú�b ^X^ b �¡Uui�m [�i�p ÿ�ö�UXicm q�Yc] h eÞU � ] � û ýd�]fm�ÿc^�[�d�^XýÐ[!W¹q�UXicmvd�]fm�ÿc^�[�q�]fp;[�i�p7ö�ý hÐûßb ^XU�W � õÖYc]�ý h [�t�]sq�Yc]1] 
�÷ß]�d�Uu]fi�W�] b�ú Y b �6U�öÞq bû ]C[�W�q�]�p7[�i\paq�Y b ÿcm!Y!q b i7q�Yc]R@�]f^Xp�e	^X]�[�d�i �¡Y�[�qÖq�Y�]�ýaY�[~ø!]sq b p b [�i�p;q bäb�h UuqÊÿ�i!q�UX^
q�Yc]fývt	i b � Y b � � õÖYc]�ýäY	ÿcd�d�ýv[�Yc]f[!pHq b ö�ÿ û � ]fW�q�[�i�pa[!p � ÿ�ö�qÏq b [�^X^	q�Yc]s] 
�÷cd�]fö�ö�U b i�ö b�ú
u �!��� � � � }���� � z|�f���f��z �¹� ��É��fz|x��l����{�z�}�Ù � � }Ïz|��� � ����� � ��z|��xC����� � }
� � }Z�f��ÍS�f�cÚ»� � ��Î�z|} � ��z|{~}�x1z|x� � z|�l��} Ü ��z|��x������fx��ËÍC{~}���Ío� � ����� ��� �
��� � }�Ù �	� �ÞÎ!zwvc}���}Zx��¹Ô
xÊ}�Ù � ��x � }ZÉ!�����|z|�~}�Ò�É�� �f� ��z �¹� �
�f��� }ZÉ!� � x � }�Ò!�!Ò~Î!z|����z|x � ��z�{�}Ö��Í �o� ���|��ÒÝ�f�Þ� � }Ê} Ü ��}Zx���z|{~} � ��}Ö���×Òf��Í �S� ���|z �Ö�¹� É�zË� � �|ÒCÎ�}���z|{~}
�u��� � � xV��Í!����} �H� ��z �ä� x � �|Í���z|�o� ��� � �¹� x�Û � � }ÐÎ�z|� �Z� ����}¹Î � }���}�Ôl��}�}H�u�f��� �!� � � z|x��7É � É�}����z|x�����} � Î�Ô È � z|�Ï��} Ü �Þ��}��X}����Ï���2? Ú
� �-y0z � Ú»� �-y  !� Ú
� ��z § A�Ô

{ È � }��f��z|�fz�x � �
Ñ�ê�}Z��Î!Ò�� � ��x � }ZÉ!�¹���|z|�~} �H� x�Í � ��x � }ZÉ!���
� ��� � Ú
� � ��Î!z|} � �~z��
x��f�
� � ����z|x!}¹ÎC{~}���Í
� �|} � ���|Í�Ô È � z|�Þ��} Ü �Þ� � �f��}Z����� � ��É�} � zËê �¹� ��z|��x�Ô

| à�� �f� ��z �¹� �»�|���fz � z|�y� � }S{~}���Ía�fÉ�É�����zË��}1���
É � ��}S���f��z � á�}�Ô��!Ô � ��x���� � Î�z � ���f��Í�� � x!��Í�����} �H� ��z � �
�f�S� z|� � � � �Z� � z|����Í�Ô
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q�Yc]?@�]�^�p��Ëö b�û=� ]fW¹q�UXø�]¡ö�q�d�ÿ\W¹q�ÿ�d�]�ö hab d�]s[�i�p hab d�] ��' Uui\[�^X^Xý�e�@�]�^�paö�q�d�ÿ�W¹q�ÿcd�]föÞ[�i�päq�Yc]fUXdb �¡i�e�@�]�^�p	ü�[�pc[�÷�q�]�p)�y[~ý�ö b�ú [!W¹q�Uui�m7ö�]f] h ö�]�^ ú ]�ø	U�p�]fi!qfeß÷�d�]�p�U�W¹q�[ û ^X]v[�i\p W�[�^�W�ÿc^�[ û ^u]
q b q�Y�]1[!W¹q b dZö �õÖYc] @�d�ö�qC÷cdZ[�W¹q�U�W�[�^�]�
	÷ß]�d�UX]�i�W�]fö b�ú ÷cdZ[�W¹q�U�W�] ú�b d h q�Yc] û [�ö�UXWÐd�]�^�[�q�U b i�ö û ]�q9�y]�]fi
[�W¹q b d��Ö[�i�p2� b d�^�p×e~q�Yc]sY\[ û Uuq�ÿ\ö � �4Y\[ û Uuq�ÿ\ö�UXöÏ[Cö�ÿc÷ß]�d�ü¥UXi�pcUuø	U�p�ÿ�[�^��Þö�WZY�] h ] b�ú ^�[�ö�q�UXicm[�i�pØq�dZ[�i\ö ú ]fd�[ û ^X]ÐW b m�icUuq�Uuø!]Ð[�i�p hab q�UXø�[�q�U b i�[�^»p�U�ö�÷ b ö�Uuq�U b i�ösd�]�^�[�q�UXicm;q b q�Yc] � b d�^�p�E
÷\]fd�W�]�÷�q�U b i�e�[�W�q�U b i¿e�d�]�[�ö b icUXicm1[�i�pä]fi�p�]f[~ø b d ��� qÊ[�d�dZ[~ý	ö
[�i\pa[�d�d�[�icm�]�ölq�Yc]Öq�Y b ÿcm!Y!qZö�eû ]f^uUX] ú ö�e
÷\]fd�W�]�÷�q�U b i�ö�e � ÿ�pcm�UXicmce
ÿ�q�q�]�dZ[�i�W�]fö�e�pc]fW�U�ö�U b i�ö�e»[�W�q�U b i\ö	�ùUui b ic] � b d�p×e
q�Y�]
�¡Y b ^X];÷cdZ[�W�q�U�W�] b�ú [�i [�W¹q b d � õÖYc]kY�[ û Uuq�ÿ�övd�]f÷cd�]�ö�]fi�q�öCq�Yc] û d b [�p<d�]�^�[�q�U b i�ö�YcUX÷ û ]�üq9�Ê]f]�iaq�Yc]o[!W¹q b dÊ[�i�p�q�Yc]oö b W�U�[�^ � b d�^�pa[�i\p h [�icU ú ]�ö�qZöÏUXi;÷ b ö�q�ÿcd�]�e	÷\]fd ú�b d h [�i�W�]s[�i�p
û ]fY�[~ø	U b d � rS[ û Uuq�ÿ�[�^
p�U�ö�÷ b ö�Uuq�U b i�öy[�d�]Hi b q � ÿ�ö�q ú d b�h q�Yc] û ]fm�UXicicUXicma[!pc[�÷�q�]fpkq b q�Y�]
d�]�=!ÿ�Uud�] h ]fi�q�ö b�ú q�Yc]o÷cd�[!W¹q�UXW�] b�ú q�Yc]+@�]f^�p �¡YcU�WZYaY�[�p;m�]�i�]�dZ[�q�]�päq�Yc] h e û ÿ�q b iaq�Yc]fUXd
÷�[�d�qs[�ö�÷cUXd�]Sq b d�]�÷cd b p�ÿ�W�]Sq�Yc]Hö b W�U�[�^�ö�q�d�ÿ\W¹q�ÿ�d�]�ö b�ú q�YcU�öa@�]f^Xp � õÖY	ÿ�ö�e�[�Y\[ û Uuq�ÿ\öÖm�]�icü]�dZ[�q�]�öÞ[�^ hab ö�q�] 
cW�^Xÿ�ö�UXø�]f^uýC[!W¹q�U b i�ö�e�q�Y�[�qÊ[�d�] b�û ö�]�d�ø�[ û ^Xýv[!pc[�÷cq�]fpÐq b q�Yc]S^ b m�U�W b�ú q�Y�]
ö b W�U�[�^�@�]f^Xp û ý �¡Y�UXWZY9q�Yc]kY�[�ö û ]�]fi ú�b d h ]fp � õÖYcd b ÿ�m�Y<q�Y�]km!^�[�ö�ö�]�ö b�ú UuqZöv]�[�d�^uUX]�ö�q] 
�÷\]fd�UX]fi�W�]�öCUuqÐö�]f^X]fW¹q�UXø�]�^Xý û ]fW b�h ]föÐ[ �y[�d�] b ic^XýVq�Y b ö�]7UXi ú�b d h [�q�U b i�öÝq�Y\[�qaW b i
@�d h
U q � õÖY�]SY�[ û Uuq�ÿ�öyp b ]föy[~ø b U�pä[�i	ýäUXi ú�b d h [�q�U b iÐq�Y\[�q h Uum!Y�qB=!ÿ�]fö�q�U b i;UuqZöÊ[!W�W�ÿ h ÿc^�[�q�]fp
��ö�q b WZt b�ú t�i b �¡^u]�p�m�]���e�] � m � W�d�U�ö�U�ö�[�i\p;W�d�Uuq�U�W�ö�e b dfe�U ú U qyW�[�i
� qyUum!i b d�]yq�Yc] h e!Uuq�d�] � ]�W¹q�ö[�i�pkö�÷�ÿcd�i\öÖq�Yc] h ��6U q�Y q�YcU�ö1[�q�q�Uuq�ÿ�p�]äq�Yc]aY�[ û U q�ÿ�ö1W b i!q�d b ^�öÝUuq�ö b �¡i<[�W�q�U b i�öo[�i\p UXi�q�]fd�÷cd�]�qZ[�q�U b i�ö
q b W�d�]�[�q�]¡[�i�p�d�]�ü»W�d�]f[�q�]s[CW b i�ö�q�[�i!q h UX^XUX]�ÿ b�ú t�i b �¡i�ö�Uuq�ÿ�[�q�U b i\ö ��� qÊö�q�[ û UX^uU�
f]fö»U qZö�]f^ ú ��6Y�[�qvp b ]�ö�i�� q�@cqCUXiØUuq�ö1[�q�q�Uuq�ÿ�p�]fö�e¿Y�[ û Uuq�ö1[�i�pþp�U�ö�÷ b ö�Uuq�U b i�ö�e×p b ]fö�i�� q1]�
�UXö�q ú�b d1q�Y�]
Y�[ û Uuq�ÿ�ö �
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Uui�mHq�Y�Uui�m!öy[�d�] û d b ÿcm!Y!qÊq b ö b W�UX[�^�]�
	U�ö�q�]fi�W�] � õÖY�[�qyU�ö �¡Y�ý�q�Yc]&�¡Y b ^X]Sö b W�U�[�^\÷cdZ[�W¹q�U�W�]UXö b d�UX]�i�q�]fpV[�q h [1
�U h U�
fUui�m h [�q�]fd�U�[�^
[�i�pþö�ý häûßb ^XU�WC÷cd b @cqZö�e¿[�i\p �¡Y	ý [�^u^�÷cdZ[�W�q�U�W�[�^
[�W¹q�UXø�Uuq�Uu]�ö�ö�q�d�UXø�] ú�b d¡] 
cW�^uÿ\ö�UXø�]o[�W0=!ÿ�Uud�] h ]fi�q b�ú ö�ý häû\b ^XUXWÝW�[�÷�U qZ[�^ �
' b dSö�ý häû\b ^uU�WSW�[�÷�U qZ[�^¿W b i�ö�U�ö�qZö b�ú ö�UXm!i�öÖUXi�p�U�W�[�q�UXicm�[�i�pkd�]�÷cd�]fö�]�i�q�UXicm�ö b W�U�[�^¿p�U�ö�üq�UXi�W¹q�U b i�e b�ú ÷cd b ÷ß]�d�q�UX]fö�e b ÷ß]�dZ[�q�U b i�ö b d;q�YcUXicm!ö��¡YcU�WZY Y\[~ø�] [ p�U�ö�q�Uui�m�ÿcU�ö�YcUXicmØ[�i�p

p�U�ö�W�d�U h UXi�[�q�UXicmHö b W�UX[�^�]��×]fW�qqm ú�b ^u^ b �¡UXicmvWf[�^X^X]fpkp�U�ö�q�UXi�W¹q�Uuø!]Sö�ý hÐûßb ^�ö�� n � % ý h ]f[�i\ö b�úp�U�ö�q�Uui\W¹q�UXø!]�ö�ý hÐûßb ^�öCö b W�U�[�^y[�W¹q b dZöHp�U��×]�d�]�i�q�U�[�q�]�e»[�i�pùø	U�ö�ÿ\[�^XU�
�]Ðq�Yc]fUudäö b W�UX[�^�p�U��×]�d�ü
]�i�W�]föÝ[�i�pkd�[�ict � õÖYc]vpcUXö�÷ b ö�U q�U b i b ø!]�dsp�U�ö�q�UXi�W�q�UXø�]1ö�ý häû\b ^�öypcUXö�q�UXicm!ÿcU�ö�Y�]föÖ[�iI[�W�q b d
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ú d b!h [�i	ý b q�Yc]fds[�W�q b dZöÖ[�i�pkUXi�W�d�]�[�ö�]föÊYcU�ö¡ö b W�U�[�^×ö�÷ß]fW�U�[�^ q�ý�d�]fö�÷ � dZ[�d�U q�ý � õÖY�ÿ\ö�e\ö�ý h üû\b ^uU�WSW�[�÷�U qZ[�^ß]�i�ö�ÿcd�]föÊUuq�ö b �¡ic]�dÖ[Ðm![�UXi b�ú ÷ b ö�U q�UXø�] b dyi�]�m![�q�UXø�]Ý] h ÷cY�[!ö�U�ö�e�[Ðm![�Uui b�ú
p�U�ö�q�Uui\W¹q�U b i � õÖY�UXöÖU�öÊq�Y�]C÷cd b @cq �� b W�U�[�^¿] h ÷cY�[!ö�U�öÖU�öÝ[a÷�d b @cq�e û ]�W�[�ÿ�ö�]vY�[~ø	Uui�m;p�U�ö�q�Uui\W¹q�UXø!]1ö�ý hÐûßb ^�ö¡[�q b i�]��ËöÝp�U�ö�ü
÷ b ö�[�^ÝUXi�W�d�]f[!ö�]�ö�q�Y�] ÷cdZ[�W�q�U�W�[�^Ý[�WfW�]�÷cq�[�i\W�]��ØW b!h Uui�mþÿ�÷6q b q�Yc]þp�U�ö�÷ b ö�UXicmù[�W�q b dZö�e
�¡YcU�WZYIUXö¡q�Yc]äp�]�m!d�]f] b�ú q�Yc]�UXdÝö b W�U�[�^¿U h ÷�[!W¹qÝ[�i�p)�¡Uuq�YVUuqsq�Yc]Ðp�]fm�d�]�] b�ú q�Yc]fUudoö b W�UX[�^
] 
�U�ö�q�]�i�W�] �

mVD�n�õÖY�]sö�ý häû\b ^uU�W�d�U�WZYäUXöÏö�UXm�icUo@\Wf[�i�q�^Xý hab d�]Öi b q�UXW�]fp×e hab d�]Öö b W�U�[�^X^Xýoø	U�ö�U û ^u]�q�Y�[�i
q�Yc] ö�ý hÐûßb ^XU�W;÷ b	b d � � b ^u]f^Xý û ý(YcU�ö û ]�UXicm<UXi4ö�UXm�Y�q;Yc]IU�ö hab d�]@] �ß]�W¹q�UXø!]�e û ]fW�[�ÿ�ö�][�W¹q b dZöaö�Y b � d�]f[�W�q�U b i(q b YcU h [�iPd�] ú ]�d;UXi q�Yc]fUud;[!W¹q�Uui�mØq b YcU h � m 0 n �N÷ b ö�ö�]fö�ö b d
b�ú p�U�ö�q�UXi�W¹q�Uuø!]äö�ý hÐûßb ^�öSU�öH[�WfW�d�]fp�Uuq�]�pVq�Yc]7Wf[�÷�[ û UX^uUuq�ýkq b [�W$=�ÿcUXd�]äö�ý hÐûßb ^XU�WvWf[�÷cUuqZ[�^ �õÖYcU�öv÷cÿ�d�]@[�q�q�d�U û ÿ�q�U b iùUXi�W�d�]�[�ö�]föCY�UXöäp�]�ü ú [!W¹q b ü¥] I W�UX]�i�W�ýØUXi [�W�W�ÿ h ÿc^�[�q�UXicmI[!W¹q�U b i�ö
[�i�p q�Yc]�d�] û ý Wf[�÷cUuqZ[�^ � m�F:n;õÖYc] [�W�q b d�öap b i b q7Y\[~ø�]kq�Yc] ú [�UXi�q�]fö�q;U�p�]f[ceÞq�Y\[�q;q�Yc]�ý
h [�t�]1ö b�h ] b ic]o] 
cW�]f÷�q�U b i\[�^�m b d¡÷\]�W�ÿc^XU�[�dÖ]�q�W � n û ýÌ[!W�W�]f÷�q�UXicmäYcU�öÖ] 
cW�]�÷�q�U b i�[�^XUuq�ý(m b d
÷\]�W�ÿc^XU�[�d�Uuq�ýÌ]�q�W � n � õÖYc]�ýVq�d�]f[�qv[�i�pþö�]f];ö�ý häû\b ^uU�WHWf[�÷cUuqZ[�^Ï[�öC[@^X]�m!Uuq�U h [�q�]C÷cd b ÷\]fd�q�ýq�Y�[�qyU�ö �y]�^X^ ú�b ÿci\p�]fp7Uui�q�Yc]1WZY�[�dZ[�W�q�]�d b�ú q�Yc] b �¡i�]�d � � b e	ö�ý hÐûßb ^XU�WÖW�[�÷cUuq�[�^\÷cd b ø�U�p�]�öU qZö b �¡ic]�d/�¡Uuq�Yk^X]�m!U q�U h [�W�ý ú�b d¡YcU�öÖ^XU ú ] ú�b d h ��	ÿ hah UXicmoÿc÷ b ic]sWf[�i;ö�[~ý9E % ývÿ�ö�UXicm1q�Yc]S[�W¹q�U b i�ö:�¹÷\]fd�W�]�UXø�]Ö[�öÞö�÷ß]fW�Uo@\W��C[�ö�W�d�U û ]
ö�÷ß]fW�U @ßWS[ û UX^uUuq�Uu]�ö��C^X]fm�Uuq�U h U�
�UXicmÝq�Yc]1÷cd b ÷ß]�d�q�ý b�ú ö�÷ß]fW�Uo@\WS[ û UX^XUuq�UX]fö��Sq�Yc]1]�
	U�ö�q�]fi�W�] b�ú
[Hö b W�UX[�^�[�W�q b d�U�ö h [!ö�ö�UXø�]�^XýC[�WfW�]f÷�q�]�p � õÖY	ÿ�ö�e�ö�ý hÐûßb ^XU�WÖW�[�÷cUuq�[�^�UXöÊW b i�p�]�i\ö�]�p×e!ø	U�ö�U û ^X]÷cd�[!W¹q�UXWf[�^y[�W�W�]�÷�qZ[�i�W�] m �Z÷cdZ[�W�q�U�W�[�^ û ]f^XUu] ú �VUXi %yb ÿcd�pcUu]fÿ��Ëö � b dZpcö n û ]�q9�Ê]f]�i(Y\[ û Uuq�ÿ\ö
[�i�p @\]�^�p m b dÐ÷ß]�dZö b i9[�i�p9m�d b ÿc÷hn¹e
[�i�p<q�Y�]7Y�[ û Uuq�ÿ�ö h [�t�]�ö b ÿcqvq�Y�]ÌUXi�W b d�÷ b d�[�q�]fp
ö�ý häû\b ^uU�WsWf[�÷cUuqZ[�^ b�ú [�i@[�W�q b dAm�UXiÌd�]�^�[�q�U b i�q bab q�Yc]fds[�W�q b dZö n ��ÝW¹q b dZöÞW b i�ö�q�Uuq�ÿ�q�]Öq�Yc] h ö�]f^Xø�]fö
UXiad�]�^�[�q�U b i�ölq b q�Yc]�UXd�p�U�ö�q�UXi�W�q�UXø�]Öö�ý häû\b ^�ö�e�d�]fW�]fUXø�]
q�Yc]fUudÐö b W�U�[�^
]�
�UXö�q�]fi�W�] ú d b�h q�Yc] h � � qvU�öHW�^u]�[�doq�Y\[�qÐ[�i9[�W¹q b d �¡Y b � b ÿ�^Xp û ]7W b!h ü÷c^X]�q�]f^XýÝUXm�i b d�]�pkm�U � ] � � b ÿc^�p û ]�q b q�[�^X^uý b ÿ�q b�ú ö�ý häûßb ^XU�W»Wf[�÷cUuq�[�^![�i�p � b ÿc^�p1i b q
]�ø b ^Xø�][ÐY\[ û Uuq�ÿ\ö n¹e=� b ÿc^�p7W�]�[�ö�]1] 
�U�ö�q�Uui�mce�[�i�p@p�UX]�e�U ú q�Yc]H[!W¹q b dÖUXöÖ[�÷ß]�dZö b i �nÝU�ö�q�UXi�W¹q�UXø�]1ö�ý häû\b ^Xöyq�Yc]�d�] ú d b�h Y�[~ø!]H[aÿcicU ú ý	UXicma]��×]fW�q�eßq b	b E\q�Yc]fýk÷�d b p�ÿ�W�]vö b ^uü
UXp�[�d�U q�ý<UXi ö b W�U�[�^Öm!d b ÿc÷�ö�eÏ[!öäq�Yc]fý h ]�p�U�[�q�]@[�i\p(÷c^�[!W�]Ìq�Yc]Vö b W�U�[�^¡[�WfW�]f÷�q�[�i�W�]�e b i
�¡YcU�WZYäö b W�U�[�^c[!W¹q b d�ö�[�d�]¡ö�q�d�Uui�m�]�i�q�^uýHpc]�÷ß]�i�p�]fi�q � �od b ÿ�÷�ü h ] hÐû ]�dZö�YcUX÷C÷cd b ø	U�p�]�ö»÷�d b�ú üU qZö � õÖYc]�ýÐ^u]fi�pÐq b q�Yc]�UXd h ] hÐû ]�dZö m�U ú q�Yc]�ýäÿ�ö�]Öq�Yc]Ýi�[ h ]¡[�i\paö�ý häû\b ^Xö b�ú q�Yc]sm�d b ÿ�÷hn
Uui(q�Yc]@÷cÿ û ^XUXW h ÿ\WZY hab d�]ÌW�d�]�p�U û UX^XU q�ýØ[�i�p W�d�]fp�Uuq�� b d�q�YcUXic]fö�ö�eÏ[�i\p9q�Yc]�d�] û ý hab d�]
ö b W�U�[�^×ö�ÿ�WfW�]fö�öÖd�]fö�÷ � ö b W�UX[�^\] �ß]�W¹qfecq�Y�[�i@]f[�WZY@W b ÿc^�p;]fø�]�ds[!W$=�ÿcUXd�] b i@Uuq�ö b �¡i �����
	 È � } � ��x � }ZÉ!�@Ñ�É�� �f� ��z �¹� � �f��� }ZÉ!� � x � }�ÒVÎ!��}Z�vx���� � } � x6Ñ���� ��� }���z|� �<� �fx�� � z|� � ���ËÍ!Ò�� ��� �Ñ����Ì����} � �vzË� � �HzË�szË�CÙ�}���}�Ù
�f��� � } Ü z|����z|x��fÒ!á � x � � z|�v��}�x���}a��x!} �f�Z� }ZÉ!��� � x!z|x���}�x	Î!}ZÎ!�ËÍ
� x�ÎVÙÞzË� � � � �1��x!�¹ÙÞ��}ZÎ!��} � Í ��� Í�z|x�� � }���� � z|x � �f� � }���z � �1� � } � x!z �H� �Ï} Ü É�}���z � }Zx����S� ��� �Ù�}���}ä} Ü } �Z� ��}¹Î@z|x � � }ZzË�1É�����Î ��� ��z��fx\Ô¿à�� �f� ��z �Z� � �f�Z� }�É!� � x � }vz�� � x!��x!��{ � � � z|x!� � ��x � }ZÉ!�¹Ô
� �Ýz|�ÝÉ�������z � �|}H��� �f�Z� }ZÉ!�Ý� �	� �o��� � } � ��Î�Í7z|� � xIz�Î!z|�f�¹�ßÉ � � � ��zË��}Ð���S��Í�� � x�� 3XÙ �	� �Sz|�Ý� � }� �f� } � � �f��� }ZÉ!��z|x!� � z � � � � xCz Î�z|�f�¹��É � � � ��zË��}����¥Í�� � x���6�Ô�à�� �f� ��z �Z� � �f��� }ZÉ!� � x � }f�~� ��� �Z�~z|�l���
� �fx!�X}�� � x�Îo��� � � � ��z � }���� � }�� � z|x��¡��x �y���¡��� � }Z��x!}�Ô18Êx �f� ��������z|{~}�� �f��� }ZÉ!� � x � }ÞÙÞzË� � � � �
ÙÞz|�|��z|x!�Sx!�f��}�{~}ZxCx�����z � z|x��szË�
��� � z|�
�¹ÙÞxH�f��� � ÉCÙ � z|�|} � x	Î � Í � }���z|{~}��»� � }Þ����� � É�� �	�f� zË� � �z|x � z|�¿z|x � �fx���É!z ��� � � �Z�~����Î!z|x � ��Ío}Z{�}���Í!Î � Í � ����}�� � x � }Z�¿z|x � z�� � ��}�������É�}Z} ���C� x	Îo� � x!� ��� ��}f�Ò�x � � � � � �|Ò �H� x�x!}����Z�~�|zË�X}Ê���¥Í��|} � x	Î � ��Î�Í1� � x!� ��� ��}fÔ È � }Z��} � ����}�� � x � }�� �H� �~} � É � } � ����Í��z|��x!� � x	Î � x!} � ��x!z � Î!}�{�z � }��Þ�u�f�Þ� � }y�f��� � É\ÔÕ�
�� x�}ÞÉ�����{�}Z� � z��»z�Î!}Zx���zË�¥Í � � � 4y}�� �H� x\��z|x�������Î �!� }Z� � z � ��}Z�Ë� � �
Ò�
Ê� �H� x�� � x��f}��¹��wyx!z|{~}������zË�¥Ív�f�¿� �f�S��� ���fÒ!���|}����Þ� � �¹Ù9� � }¡� �¹� �����f��� � }y� � x����f� 8Þ����}Zx � �\}�� � Ô
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� � ��� � }�� � �f��} � �|� � � � É�}���zË���f��� � ��}H� � Ó�} � ��z|{~}Z�ËÍ �f�Z� � � É��|z � }Z�Z� � } �¹�f� ��}1� � }�Í;��}ZÉ�����Î �!� }
� ÍÐ� � } � } � x!�Ê���»� � }ZzË��� �	� ����}Z�ß� � } ��� � �	� ����� � z � �¿����� ��� � � ��}�Ô È � } �S� � �	� � ���Z� }ZÉ�� � x � }oz � �
É!�|z �Z� ��}Z�Z� � }Zx � }�� � �ËÙ � Í��Ý� � } �f��� }ZÉ!� � x � }H����� � } � } �S� }���� � z|É;z|xk� � }o��� � z � �
��}Z� � ��z��fx�� � x�Î
��}�� � ��z|��x�� � z|É��yÙ � z ���;� ��x!����zË� � ��} � ê�}Z��Î�3X� � }sÉ!� ��� ��z � }S��� � ����� � É 6 � x	Îä� � }ÝÉ�����zË��z|��x;��� � x
��� ���f�Öz�x;zË�¹á È � }Ý�|z � z|���Ê�f� � � �C�S� x!z �Z� ��z|x������ �	� ��z�x!�v� � z|x���� � x�Î;� ��� ��}¹Î � ��z�x!�H�f�»��Í �S� ���|�
� ��}¡� � }Ö�|z � zË��������� � }¡É�� �f� ��z � }¡����� � }Ö����� � É���}���É\Ô!�f��� � }Êê	}Z��ÎäzË����}Z�Ë�¥Ô�� ����� ����� � É � } �o� }��
z|�¡x!���|}Zx��¡{����|}Zx��y�~}Z}ZÉ�}��Ö�f�
� � }o����� � É�Û � � �f��Î!}���� � x	Î;�|z � z|���Z� � } �¹�f� ��} � x�Î7z|x������ � �SzË�¡É � ���
��z � z|É � ��}Z����xä� � }¡�f��� � É\Û �Þ��}Z� � ��z|��x!� � z|É�� � x�Î �¹� É�zË� � � � x	ÎÐz|� ��� ���Êz|xä� � }yÙ � ÍäÎ!} �H� x	Î�}¹Î � Í
� � } �f��� }ZÉ!� � x � }s���¿Î!z|����z|x � ��z|{~}¡��Í �S� ���|�!3�x���� � �Z�!{ � � � }Z�Z�!� � �|}Z�Z�!Ù
�f����Î�{�z|}�ÙÞ�Þ}�� � Ô 6�Ô

��� Z `#b
^ e�Z-]�]i^9_ � d�� X �
	 ^�� e:X�d
[ØõÖYc]7[!W�W�ÿ h ÿc^�[�q�U b i b�ú ö�ý häû\b ^XUXWÐW�[�÷cUuq�[�^�UXöv[
h ]f[�i\öoq b d�]�÷cd b p�ÿ�W�]a] 
�U�ö�q�Uui�mkö b W�U�[�^Ïd�]�^�[�q�U b i�ö�e¿[�i�pØq b ]�i ú�b d�W�]�q�Yc]7[!W�W�]�÷�qZ[�i�W�] b�ú
÷ b �y]�d �õÖY b ö�]7m!]�q�e �¡Y b [�^Xd�]f[!p�ý b �¡i E»q�Yc]Ip b�h UXi�[�q�UXicm6m hab ö�qaö�ý häû\b ^XUXWäd�U�WZY([�i�p [�W�ü
W�]�÷cq�]fphnÝW�^X[!ö�öS[�i	ý �y[~ýkY�[!ösq�Yc] û UXm�m�]�ö�qoWZY�[�i�W�]Hq b [!W�W�ÿ h ÿc^�[�q�]Hö�ý häûßb ^XU�WoWf[�÷cUuqZ[�^ � � �õÖYc]äp b�h UXi�[�q�UXicm;[�W�q b dZöGm�q�Yc]a[�^ud�]f[!p�ý@p�U�ö�q�Uui�m�ÿcU�ö�Yc]fp@[�i\pIq�Y�]ä[!ö�÷cUXdZ[�i�q�ö b�ú pcUXö�q�UXi�W�ü
q�U b ihn7[�d�]Iq�Y�]þ[�m�Uuq�[�q b dZö b�ú ö b W�U�[�^Sö�q�d�ÿcm�m!^u]�ö � �6YcUX^u]Vq�Yc]<p�U�ö�q�UXicm�ÿcU�ö�Yc]fpPö�q�d�UXø�] ú�b dö�q�d�]ficm�q�Yc]�icUXicm�e�q�UXm�Y�q�]�icUXicma[�i\pkW b i�ö b ^XU�pc[�q�UXicmHq�Yc]v[!W¹q�ÿ\[�^lö b W�U�[�^ b d�p�]fd�e ú d b!h �¡YcU�WZY
q�Yc]fUudC÷ b �y]�d1U�öCp�]�d�UXø�]fp�eßq�Yc];[�ö�÷cUXdZ[�i�q�öÝq�d�ýØ[�i�p b�ú q�]fi h [�i�[�m�]Hq b ö�W b d�]vq�Yc]a] 
cW�^uÿcü
ö�UXø�]�WZY�[�d�[!W¹q�]fd�U�ö�q�U�W�ö b�ú q�Yc];pcUXö�q�UXicm!ÿcU�ö�Y�]fp � � � % ýØö�ÿ�W�W�]�]�p�UXicmÌUXiþUuq�e¿q�Yc]�ýØ^u]�ö�ö�]�iØq�Y�]p�U�ö�q�Uui\W¹q�U b i;ø�[�^Xÿc] b�ú q�Y b ö�]CWZY�[�d�[!W¹q�]fd�U�ö�q�U�W�ö �È � }»Í�z|}Z��ÎS�fxS� ��� ��}Z�����	��Í �o� �f��z �»�¹� É!z|� � �!z|��z|x!� � x	ÎÝÎ!} � ��} � ��z � �|}�Ô È � }lÍ�z�}�� ÎÝ��xÝ} � É ��� ��z|�
z|�Þ� � } � z|� � }��¹� 3 � 6»� � } � �f��}¡��}Z��Î!� � � � } � ��}¹Îä��Í �o� �f��� � ��}�� � x	Îv� � } � �f��}¡} Ü�� � � ��z�{�}Ö� � }ZzË�
��� � � zË��} � }Zx��¡z|�ZÔ È � }oÍ�z|}Z��ÎkÎ�} � �|z|x�}Z�Z��� � } � �f��}o� ��}
� � }Zx��¹� � � �C� �fx\����} �������f� ��} � x	Î;ÙÞz�Î!}��
��É���} � Î � � }�Í � ��}fÔ�Ú � � � � � z|xùz|�C� � z|��}Z�Z�!3 � 6Ý� � } � �f��}�� � } �f� ���f���Hê	� � ��}��l� �	� �H} Ü!� � � ��z|{~}
� } �	� {�z����vz��ÐÎ!}���z|� ��� �|}��
x � � � � � � � x�Îþ} � ��Í ���IÎ��!�l� �	� �vzË��� � ������� � ��};�|�¹Ù¡Ô È � } �H��Ü z �H� �
É����fê!�Þ�f�¿} � É �	� ��z|�Ïz|� � z|� � }Z����} Ü�� � � ��z|{~}Zx!}Z���ZÔ

õÖYc] p�U�ö�q�UXicm�ÿ�UXö�Yc]�p×e�q�Yc]fd�] ú�b d�]�eyW b i�ö�q�d�ÿ�W�q;ic]�� [�i\pPic]�� ]�
�W�^Xÿ�ö�UXø!]k[�q�q�d�U û ÿ�q�]fö�e
�¡U q�Y��¡YcU�WZY@q�Yc]fýVW�[�iI÷cÿ�ö�Y [ �y[~ý7q�Yc] h ö�]f^Xø�]fö ú d b!h q�Yc]Ð[!ö�÷cUXdZ[�i�q�öÝ[�i�pV[ I d h q�Yc]fUXd
b �¡i9] 
cW�^Xÿ�ö�UXø	U q�ý � õÖYc]fý<p b q�YcU�ö û ý h [�t	UXicm@q�Y�Uui�m!ö b.I W�U�[�^ � g�EÏ÷ b �y]�dÐm�d b ÿc÷�ö h ]�]�qq b W b i ú ]�ö�öS÷cÿ û ^uU�W�^uý�eßö b q�Y\[�qoq�Yc]fýI] 
�YcU û Uuqsq�Y�]�UXdS÷ b �y]�d � jv[�i�pV^X]�qÝq�Y�]�UXdÝd�UXm�Y�qsq bkû ]ø�U�ö�U û ^X]Ý[�WfW�]�÷cqs÷cÿ û ^XU�W�^Xý ��� p

Õ�Õ È � }�z|� � } �o� }���� �¹� xÌ}Z{~}Zx � vc����Î;���Ð{�z��f� � ��}1��� ����� x��f} ���Z� }ZÉ���}¹ÎÌx!�f� � �Z� � } �¹��� ��}o� � }�Í
� ��}¡��}�}Zx � �ÞÉ � � � �f��x!� � x	Îv����}�x	ÎÐ��}�����}����ZÔÕ > £Ö� � z�x � ��}¹Î � � � ����}Z�»��� � Í � }���}Z�ËÍoÎ!}��u}Zx���z|{~}Þz|xC��Í �o� ���|z � ����� � �f���|}Z�Z�~� � }�ÍS��}���{~} � � � x � x���zË���� � x�Î � ��Î�ÔÕ u È � }�z|�y��� � ��z|� 3 � 6����vÎ!}�ê�x�} � � �C� �fx�z|x���}���}Z�����Z�����C� � z|��}o�¹ÙÞx;É � ����z �Z� � � �yz|x���}���}Z�����Ö��Í � �
� ���|z �¹� ���ËÍ1���Ö� � ����}Þ�f� � � �C� ��x�� � x	Îo���¡��Í �S� ���|z �¹� �|�ËÍ � x�x!} Ü1���Z� }ZÉ���}¹Î � � �C� ��xoz|x���}���}Z�����Z�ÙÞzË� � � � } � ��x!��}
� � }Zx � }���� � } � �fx���z�Î!}���}¹Î � � � �|}Z�fz|��z �H� ��}���}ZÉ!��}Z��}�x�� � ��z|{~}a�f� � � �C� ��x
z|x���}���}Z�����ZÔ

Õ { à×�¹Ù�}��¹á�� � }Ý��}Z� � ��z|{~}1É��f��zË��z��fxkz|xÌ� � }o��Í�����} � �f����}Z� � ��z��fx��s�f� � �|� �f� ������� 3��f��� � É�� �¹ê	}Z��Î!��6��
� �fx	Î!}�x���}¹Îvz�x�Î!z|����z|x � ��z|{~}Ö��Í �S� ���|�ZÔÕ | 8��y� � }o� �f� }Ý��z � }S� � }�Í;Î�� � Ù � Î!z|����z|x � ��z|��x � }��¥Ù
}Z}Zx;� � }ZzË�¡�¹ÙÞxÌ��� � z � �lÉ��¹Ù
}�� � x�Î � ���� � }y�f� � }��¹�!x!�¹Ùù�X�f� � �Þ����É��¹Ù�}�� � x	Îv� � }ZzË�Þ��Í �o� ���|z|� � �Z��Ù � z ��� x��¹Ù � ��}¡� � É�É��f��}¹Îv��� � }
3 � x�ÎäÎ�}ZÉ!��} � z � ��}¹Î � ��6 � z|x!�f�¹��� �Z�Z� �|�¹� � x�Î � Í�����z � Ô
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% ý9W b�hah ÿcicU�W�[�q�UXicmkq�Y�]�UXdaW b i ú ]fö�ö�U b i\ö2m�� ö�Y b �¡UXicmØp�U�ö�q�UXi�W�q�UXø�]7ö�ý hÐûßb ^�ö nZe � ÿ�ö�q
û ý ö�÷ß]f[�t	Uui�mce�ö�Y b �¡UXicmþ[�i�pP^X]�q�q�UXicm �y[�q�WZY�eÞq�Yc]�ý q�d�]f[�qaq�Yc] b.I W�U�[�^sö�ý hÐûßb ^XU�W;^�[�i�ü
m�ÿ�[�m�]�el[�i�pþq�Y�]�d�] û ýVq�Yc] ûßb dZp�]�d�^XUui�]fö û ]�q9�Ê]f]�i<q�Y�]aq�YcUXict�[ û ^X]�[�i�p<ÿci�q�Y�Uui�t~[ û ^X]�e¿UXi
q�Yc]fUudÐö�]fi�ö�] � % ]fWf[�ÿ�ö�]aö�Y b �¡UXicm m�ö�÷ß]f[�t	UXicm-nod�]f÷\]�[�q�]�p�^XýIq�Y�]7ö�[ h ]aö�ý häû\b ^Xö m�W b i ú ]�ö�ü
ö�U b i\ö nHÿci ú�b ^�p h [�m�U�W;ö�ý hÐûßb ^XU�W�]��×]fW�q�ö$E�� b q b ic^XýØq�Yc]@÷ b �y]�d�m!d b ÿc÷�e û ÿ�q;[�^�ö b q�Y�]
p�U�ö�÷cd�UXø	Uu^X]fm�]fpäm!d b ÿc÷�öÖ[�WfW�]�÷cqyq�Yc]Hö�ý häûßb ^�ö �õÖY�[�q¡U�öÖ[äW�d�ÿ\W�U�[�^�ö�q�]�÷ � �6Uuq�YÌq�Yc]Hö�W b ÷\] b�ú Uuq�ö¡[�WfW�]f÷�q�[�i�W�]oUXi�W�d�]f[!ö�]�öÞq�Yc]Hp�]�m!d�]f]b�ú p�U�ö�q�UXi�W¹q�U b i b�ú [;ö�ý häû\b ^ � �ÝW¹q b dZö!�¡Y b p b i b qop�U�ö�÷ b ö�] b ø�]fd�e û ÿ�qoW b ü�÷cd b p�ÿ\W�]1q�Y�]ö�ý häû\b ^ û ý@[�WfW�]f÷�q�[�i�W�]�e b ÷ß]�dZ[�q�]1q�Yc]fUud b �¡i b ÿ�q�ü�d�ÿcicicUXicm b�ú ÷cd�UXø	Uu^X]fm�]fö�UXi û ]�i�] @cq b�ú
q�Yc]op b�h UXi�[�q�UXicmo÷ b �y]�dÊm�d b ÿc÷�ö � õÖYc]fý hab d�] b d�^X]�ö�öÏd�ÿc^X]s[�i\pad�]fUXm�i b ø�]fdÏq�Yc] h ö�]f^Xø�]fö�e[�i�pVö�U h ÷c^Xý û ýI[�W¹q�UXicm;[�WfW�]�÷cqÝq�Y�] b.I W�UX[�^»p�U�ö�q�UXi�W�q�U b i�öÖUXiI÷ b �Ê]fdS[�i�p@q�Y�]vd�]�^�[�q�U b i�ö
b�ú p b�h UXi�[�i�W�] ��� iþq�YcU�ö h [�ici�]�dCp�]�ü ú [�W�q b ü�p�U��×]�d�]�i�W�]fö1[�d�]äq bIû ]aq�dZ[�i\ö ú�b d h ]�pVUXiØ^X]�üm�Uuq�U h U�
�]�pÌö b W�U�[�^¿UXic]�=�ÿ�[�^XUuq�ý�e\[�i�pI]fi ú�b dZW�] h ]�i�qÝU�ösd�]�UXi�q�]fd�÷cd�]�q�]fpI[!öÝ^X]�m!Uuq�U h [�q�]�ecö�]f^ ú ü
]�ø	U�p�]�i�q�e�[�i�p�i�[�q�ÿcdZ[�^uü�[�÷c÷ß]f[�d�UXicmsp�U�ö�q�UXi�W�q�U b i�ö û ]�q9�y]�]fiä÷ b ö�Uuq�U b i\ö�e�dZ[�ict�öÏ[�i\pÐø�[�^uÿ�]fö�e
b ds[�öÖø b ^Xÿci�q�[�d�ýa[�i�p7] h [�i�W�UX÷�[�q�]fpad�]�^�[�q�U b i�ö �� ú q�]fd��Ö[�dZpcö�e¿q�Y�] b.I W�U�[�^Þp�U��ß]fd�]fi�W�]�öHW�[�i û ];UXi�ö�q�Uuq�ÿ�q�U b i\[�^XU�
�]fp [�ö1q�U q�^X]fö�e¿i�[ h ]�ö
[�i�pk÷ b ö�U q�U b i�ö � õÖYc]�iVp b!h UXi�[�i�W�] �¡Uuq�Y�p�dZ[ �sö ú d b�h q�Y�]H[�W�W�]fö�ö b�ú q�Y�]vW b i�ö�W�U b ÿ�ö�ic]fö�ö
[�i�pØ÷ b �y]�d b�úÊb pcpþ[�W¹q b dZö � rÝ]�i�W�]�e¿d�]�^�[�q�U b i�ö b�ú p b!h UXi�[�i�W�]Ð[�d�]�[�ökm b dC]�ø!]�i hab d�]�n
b ÷�[:=!ÿ�]o[�i�p@p�ÿcdZ[ û ^X]S[!ö h [�q�]�d�UX[�^cq�YcUXicm!ö�e û ]�W�[�ÿ�ö�]oq�Yc]�ý7[�d�]CW b i�W�Uu^XU�[�q�]fp û ý b�û=� ]fW¹q�Uuü
ø~[�q�]�p [�i\pIUXi�ö�q�Uuq�ÿ�q�U b i�[�^XU�
�]�p h ]�WZY�[�icU�ö h ö�e�[�i�p pc]�q�dZ[�W�q�]�p ú d b!h p�UXd�]�W¹qSUXi�q�]fd�[!W¹q�U b i �
' b d
d�]�^�[�q�U b i�ö b�ú ÷ b �y]�d
[�i�p b�û ]fp�UX]fi�W�]Êi b �9[�÷c÷\[�d�]�i�q�^Xýo÷\]fd�ö�U�ö�q û ]�q9�y]�]fiHq�U q�^X]fö�e b.I W�]÷ b ö�Uuq�U b i�öÝ[�i�pVm b�b pcö�e�[�i�p û ]�q9�Ê]f]�iØq�Yc]äUXi�ö�q�Uuq�ÿ�q�U b i�ö � ��e×q�Y\[�q b d�UXm�UXi�[�q�]H[�i�p ]�i�ö�ÿcd�]q�Yc]Hö b W�UX]�qZ[�^×ø�[�^Xÿc]1[�i�pÌq�Y�]Hp�U�ö�q�d�U û ÿ�q�U b i b�ú q�Uuq�^u]�öÖ[�i�pk÷ b ö�U q�U b i�ö�q b UXi�p�UXø	U�p�ÿ�[�^�ö �
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% ] ú�b d�]��Ê] ÷cd�]�ö�]fi�qÌ[ùö�U h ÷c^X] hab p�]�^ b�ú %yb ÿcdZp�UX]�ÿ��Ëöäq�Y�] b d�ý Uui4ö�ÿ û ö�]fW�q�U b i F � 0 �y]÷cd�]�ö�]fi�q¡ö b�h ]1W b!hah ]�i�q�ö b i@d�] ú ]fd�]fi�W�]oic]�qZö¡UXikö�ÿ û ö�]fW�q�U b iKF � D �
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g¡] ú ]fd�]fi�W�]aic]�q�öH[�d�]a[Iö b ü�W�[�^u^X]�p �ZYcUXm�Ycü¥^X]�ø!]�^���ø�[�d�U�[�i�q b�ú ��]�q�d�UÏic]�qZö � õÖYc];d�]f[�pc]�d1U�ö[�ö�ö�ÿ h ]�pHq bHû ] ú [ h UX^XU�[�d �¡U q�Ya[�÷c÷ß]f[�d�[�i�W�]¡[�i\pap�ý	i�[ h U�WÖ[�ö�÷\]�W¹qZö b�ú ��]�q�d�U�ic]�qZö � õÖYcU�öö�ÿ û ö�]�W¹q�U b i b ic^Xýþ] 
�÷c^�[�UXi�öCq�Yc]Ip�U��×]�d�]�i�W�]fö û ]�q9�y]�]fi9q�Yc]Ìd�]�^�[�q�UXø�]f^uý ic]�� ú�b d h [�^XUXö h
b�ú d�] ú ]�d�]�i�W�];ic]�q�öv[�i�p b q�Yc]�dÐYcUXm�Y�ü�^X]�ø!]�^�ic]�qZöv^XUXt�]aW b ^ b d�]fp ��]�q�d�UÞi�]�q�ö#� ��]fi � 0 � � nS]�üq�[�UX^X]fpÐUXi ú�b d h [�q�U b i b i ��]�q�d�Uci�]�q�öÊW�[�i û ] ú�b ÿci�p�UXi*� g¡]�U � J � e �¡YcUX^u]Öd�] ú ]fd�]fi�W�]si�]�q�öÊ[�d�]
p�]fö�W�d�U û ]�p;UXi � _1ÿ h � � e _1ÿ h �+� � �
% [!ö�U�Wf[�^X^Xý�e�d�] ú ]�d�]�i\W�]Ýi�]�q�öÖ^ b	b tä^XUXt�] b q�Yc]fd/��]�q�d�U\i�]�q�ö�e û ÿ�qÖq�Yc]�ý b �ß]fdÊq9� b U h ÷ b d�ü

q�[�i�qs[�p�p�Uuq�U b i�[�^ ú ]�[�q�ÿ�d�]�ö E�W b�hah ÿcicU�W�[�q�U b i û ý h ]f[�i�ö b�ú ö�ý	i�WZYcd b i b ÿ�öÊWZY\[�icic]f^�öÊ[�i�p
ic]�qsUXi�ö�q�[�i�W�]�ö�q b m!]�q�Y�]�d!�¡Uuq�Ykic]�qsd�] ú ]fd�]fi�W�]�ö�m��Zi�]�q�ösUuikic]�q�ö��:n ��	ý	i�WZYcd b i b ÿ�öÝWZY�[�icic]f^Xö:�Ê]fd�]q@�dZö�q1W b i�ö�U�p�]fd�]�p ú�b dCW b ^ b d�]fp���]�q�d�U
ic]�q�ö û ý . Ycd�U�ö�ü
q�]�i\ö�]fi [�i\p9rÝ[�i�ö�]fi�� . r:�.H � � õÖYc]fý9ö�ý	i�WZYcd b i�U"
f]�q9� b b d�] hab d�]aq�d�[�i�ö�Uuq�U b i�ö �¡YcU�WZY[�^X^ @�d�]Ð[�q b!h UXWf[�^X^Xýa[�qoq�Yc]äö�[ h ]Cq�U h ] � �s^X^»q�dZ[�i�ö�Uuq�U b i�ö h ÿ�ö�qS[�m!d�]f] b iVq�Yc]äi�[ h ] b�ú
Õ � Ú
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q�Yc]äWZY�[�ici�]�^�[�i�p b iV[7ö�]�q b�ú ÷�[�dZ[ h ]�q�]fd�ö û ] ú�b d�]Hq�Yc]fý@Wf[�i ö�ý	i�WZYcd b icU�
f] � g¡] ú ]�d�]�i�W�]ic]�qZö;m�]fic]�dZ[�^XU�
�]7q�YcU�öaW b i�W�]�÷�q û ý [�^X^ b �¡Uui�mIq�dZ[�i�ö�Uuq�U b i\övUXi4p�U��ß]fd�]fi�q;ic]�q7UXi�ö�q�[�i�W�]�ö
q b @�d�] � r b �Ê]fø�]�dfe×q�Yc];WZY\[�icic]f^ÞUuq�ö�]�^ ú Y�[!öC[Ip�UXd�]�W¹q�U b i�e �¡YcUX^u]ä÷�[�d�[ h ]�q�]fdS÷\[�ö�ö�UXicmkU�öû U�p�UXd�]�W¹q�U b i�[�^ �õÖYc]vU�p�]�[ b�ú�� ������� ��� �f��� U�ö¡q�Y�[�qSq b t!]�i�ö b�ú [7ö b ü�Wf[�^X^X]fp �	�
������� � ��� W b d�d�]fö�÷ b i�p
q b ��]�q�d�U�i�]�q�ö b ia[1^ b �Ê]fd
^X]fø�]�^¥e�W�[�^u^X]�p�
���� �	��� � ����� � g¡] ú ]fd�]fi�W�]¡i�]�q�öÞ÷cÿ�qÞq�YcU�ö�UXpc]f[oUXi!q b÷cd�[!W¹q�UXW�] û ý7W�d�]�[�q�Uui�mvq b t�]fi�öÊq�Y�[�qsd�] ú ]�d�]�i�W�] b q�Y�]�d7��]�q�d�U�i�]�q�ö ��6Yc]�i@[äd�] ú ]�d�]�i�W�]Sic]�q¡UXöÖW b i�ö�q�d�ÿ�W¹q�]fp×ecUuqÖU�öyö�÷ß]fW�Uo@�]�p7[!ö¡[Ðö�q�[�q�U�WSö�q�d�ÿ�W�q�ÿcd�]oq�Y�[�q
ö�]fd�ø!]föC[�öC[kq�] h ÷c^�[�q�] � nSÿcd�UXicmIö�U h ÿc^�[�q�U b iV[�iù[�d û Uuq�dZ[�d�ý@i�ÿ hÐû ]�d b�ú W b ÷cUX]föCWf[�i û ]W�d�]f[�q�]fpvÿ�ö�UXicmSq�Y�UXö
q�] h ÷c^�[�q�] � õÖYc]�ö�]¡W b ÷cUX]fö�[�d�]yic]�qÏUXi�ö�q�[�i\W�]fö � �Ýö h ]fi!q�U b ic]�pH[ ûßb ø�]�eq�Yc]ap�U��×]�d�]�i�qSic]�qCUui\ö�qZ[�i�W�]fö m�ö�ý	ö�q�] h [�i\p b�û=� ]fW¹q1ic]�q�ö nSW b�hah ÿcicU�W�[�q�] û ý h ]f[�i�ö b�ú
ö�ý	i�WZYcd b i b ÿ�öäWZY�[�i�ic]�^�ö � õÖYc]kq�ý	÷ß]@ö�ý�ö�q�] h b�ú d�] ú ]�d�]�i\W�]kic]�qZö�UXöäW�^ b ö�]f^uýþd�]�^�[�q�]fp<q b
q�Y�[�q b�ú q�Yc] �![~ø~[ä^�[�i�m�ÿ�[�m�] �

����� � ]�X � ` [�Z � ^ \#Z�[

�Ýö b ic]�Wf[�iHö�]�]�e %yb ÿcdZp�UX]�ÿ?>�ößq�Y�] b d�ý1p�]fö�W�d�U û ]�ö×ø~[�d�U b ÿ�ö�d�]�^�[�q�U b i�ö�YcUX÷�ö û ]�q9�y]�]fiCm�d b ÿc÷\ö
Uuiþ[2@�]�^�p b�ú ÷�d�[!W¹q�U�W�]Ð[�i\p UuqH[�^�ö b p�]�ö�W�d�U û ]föSq�Yc]�÷cd b W�]�ö�ö�]föod�ÿcicicUXicm#�¡Uuq�YcUXiØö�ÿ�WZYþ[
@�]�^�p�[�i�p û ]�q9�y]�]fiÐq�Yc]Y@�]f^�pcö ��� iäq�Yc] ú�b ^X^ b �¡UXicm7�y]¡÷cd�]fö�]�i�q�ö b!h ]/� b d�tCUXi�ø	UXö�ÿ�[�^uU�
fUui�m[�i�p ú�b d h [�^XU�
�UXicmC÷�[�d�qZö b�ú(%Êb ÿcdZp�UX]�ÿ��ËöÊq�Yc] b d�ý �rÝ[~ø�];[ ^ b�b t b iùq�Yc]kö�ÿ û � ]fW�qä[�i\p b�û � ]�W¹qZöÐ[�i�pþq�Yc]fUXdvd�]�^�[�q�U b i�ö�YcUX÷�öoUui9[Øö b W�UX[�^
@�]�^�p9[!öÐp�]$@�ic]�p û ý %yb ÿcd�pcUu]fÿ � % ]�ö�U�p�]�öCq�Y�] b d�UXm�UXi�[�^�q�]�
�q�ÿ�[�^Öp�]�ö�W�d�UX÷�q�U b i b�ú q�Y b ö�]]�^X] h ]fi!qZöv[�i�pùq�Yc]�UXd�d�]f^�[�q�U b i�ö �y]k[�d�]Ìm b UXicm q b ÷cd�]fö�]�i�qÐ÷�[�d�qZö b�ú q�Yc]kq�Yc] b d�ýùUui [
m�dZ[�÷cYcU�Wf[�^ h [�icic]fd � �þ]H[�d�]Sm b Uui�mHq b�hab p�]f^×ö b�h ]o[�ö�÷\]�W¹qZö b�ú q�Yc]oq�Yc] b d�ý û ýÌ[ ��]�q�d�Uic]�q¡q bäb!û q�[�UXik[�i b ÷\]fd�[�q�U b i�[�^ßpc]fö�W�d�Uu÷cq�U b i ��þ]Ht	i b �1e�q�Y�[�q b ÿ�ds÷cd�]fö�]�i�q�[�q�U b i#�¡UX^u^�i b qÝd�]f[!WZYÌq�Yc]vp�]fm�d�]�] b�ú pc]�q�[�UX^u]�p�ic]�ö�ö¡[!ö
q�Yc]1q�] 
	q�ÿ�[�^ � b d�t b�ú %yb ÿcdZp�UX]�ÿkW b ÿ�^Xpkp b E5� b�h ]1[�ö�÷ß]fW¹qZö!�¡UX^X^ û ]H^X] ú q b ÿ�q�e\ö b�h ] �¡UX^X^
û ]7ö�U h ÷c^XUo@�]fp � % ÿ�qvUXi b ÿcd b ÷cUXicU b iIq�YcU�öC÷cd�]fö�]�i�q�[�q�U b iØUXö �y]�^X^Þö�ÿcUuq�]�pVq b [�W¹qv[!ö1q�Y�]û [�ö�] b�ú ö b!h ]op�U�ö�W�ÿ�ö�ö�U b i;[ ûßb ÿ�qÝö b W�U b ^ b m�U�W�[�^	q�Yc] b d�Uu]�ö �� b�h ]@d�]�^�[�q�U b i�ö�[�i�pP÷�d b W�]�ö�ö�]fö�eÞUXi�q�d b pcÿ�W�]�p UXi q�Y�]V÷cd�]fW�]�p�UXicm9ö�]fW¹q�U b i�e�[�d�]IUX^uü
^uÿ\ö�q�d�[�q�]fpØUXiþq�Yc];d�] ú ]fd�]fi�W�]�ic]�qvUXii@\m � D � õÖYc]aic]�qÐp�]�ö�W�d�U û ]föCö b�h ] b�ú q�Yc]Ì[�W¹q�U b i�ö�e�¡YcU�WZYØ[�d�]äUui�U q�U�[�q�]�p û ýVm�d b ÿc÷\öSUXiþ[<@�]f^�p�E������������! �e#"�$&%'�����!"(��� )+*
%',-, .�e/%&0+)213.'��45�6, � 0�e
7 � 18)9���! :*5� 1<;!e#�=%'>+"?�5@A0!� %',![�i�p��64CBD"E0�)9� �F. �õÖY b ö�]v÷�[�d�qZö�e û ]�^ b i�m�UXicm;]�ö�ö�]�i�q�U�[�^u^Xýaq b q�Yc] @�]f^XpVU qZö�]f^ ú e�[�d�]äp�dZ[ �¡i [�q1q�Y�]äd�UXm�Y�q
ö�U�p�] b�ú q�Y�UXöG@�m!ÿcd�]�e �¡Y�Uu^X]a÷�[�d�qZö û ]�^ b icm�UXicm@q b q�Yc]Ìm!d b ÿc÷�öÐ[�d�]7p�dZ[ �¡i([�qÐq�Yc]k^X] ú q ��Sic]ÐW b ÿc^�pIU�p�]fi!q�U ú ýkö�]�ø!]�dZ[�^¿]fi!q�Uuq�UX]fö�eßp�dZ[ �¡iV[�öS÷c^�[�W�]fö$EßõÖYc]äm�d b ÿ�÷+>�ö¡ø�[�^uÿ�]fö�eßd�ÿc^X]fö�e
[�W�W�]�÷�qZ[�i�W�]o[�i�pkö�ý häû\b ^Xö � b d ú�b d¡ö�Y b d�q$EcUuq�öG13.'��45�:, � 0=0E%'H5� )8%',��;]�
	U�ö�qyö�]�÷�[�d�[�q�]f^uý ú�b d
]f[�WZY m�d b ÿc÷ � õÖYc]I[!ö�ö�UXm�i h ]fi!q b�ú [þm�d b ÿ�÷ùq b Uuq�öäö�ý häû\b ^XUXW7W�[�÷�U qZ[�^yU�övd�]�÷cd�]fö�]�i�q�]fpû ý@q�Yc]�÷�[�UXdkmFI�J&K
LNM/O	PRQ n � �s^�ö b UXi!q�]�d�]fö�q�UXicma]fi!q�Uuq�UX]föo[�d�]S1C��0�T�"+$N� 13)3"��
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X �þ]IW b ÿc^�p9U�p�]fi�q�U ú ýþq�Yc]Id�]�^X]�ø�[�i!q b�û � ]�W¹qZö ú�b d�q�Yc]kq�d�[�i�ö�Uuq�U b i��������GE�õÖYc]Y13.'��4'T
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SC

SC

[group1, symbcapital1]
[group2, symbcapital2]

l

l

i

h [G, S]

institution

field-logic

distinguish

confirm

[group1, group2]

distiction

[g1, g2]

transform

(re-)define

e

SC

SC

[G, SK]

[G,SC2]

[G, S]

self-interpretation

act symbolic

examine ritually

form

soz. existencesoz. existence

symb. capital 
(field)

symb. capital 
(field)

symb. capital 
(field)

symb. capital

symb. capital

symb. capital

symb. capital

symb. capital

symb. capital

[Gruppe, symbcapital]

[Gruppe, symbcapital]

[Gruppe, symbcapital]

[Gruppe, symbcapital]

SC

dominance, 
status

e e

e

[g1, SC]

[g1, SC]

confirm
e

SK

conditions of
existence

make official

objectify
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X õÖYc]Cq�d�[�i�ö�Uuq�U b i�%&0�) 18.N�S45�6, � 0Cö�Y b �sö�e�q�Y�[�qsq�Yc]ÐY�[ û U q�ÿ�öÖU�ösö�]�^ ú ü�W b i�ö�]�d�ø	UXicmce�ö�UXi�W�]
ö�ý häû\b ^XUXW [�W¹q�UXicm W�d�]�[�q�]�ö(18� 0!� %',G"+$N� 13)3"5�&0�"<[�i\p 1C��0
� %', "�$�� 18)3"5�&0�"þd�]�W�d�]f[�q�]föÌq�Y�]
13.'��4�TG0E%'H5� )8%', � �þ]þW b ÿc^�p4ö�[~ý�e�q�Y\[�qkö�ý hÐûßb ^XU�W@[�W�q�UXicmù÷cd�]fö�]�d�ø�]�öaUuq�ö b �¡i W b icü
p�Uuq�U b i\ö � õÖYcU�öy]��×]fW�qsUXö b!û ö�]�d�ø~[ û ^X] ûßb q�YkUXiÌq�Yc]�@\]�^�pÌ[�i�p ú�b dÖq�Y�]Cm�d b ÿc÷�ö �

X õÖYc]ùq�d�[�i�ö�Uuq�U b i 7 � 13)9���
 6*�� 1�;(W�d�]�[�q�]föVp�U�ö�q�UXi�W�q�U b i�e7�¡Y�UXWZY+p�U��×]�d�]�i�q�U�[�q�]fö( :�V�:*NH��
ú d b!h  6� �6*'H�� � �Sic]äm�d b ÿ�÷ m� :�V�:*NH���nÝW b ÿ�^Xp@ÿ\ö�]Ðq�YcU�öop�U�ö�q�UXi�W¹q�U b i@q bÌb�û qZ[�UXi hab d�]
13.'��4�T:0<%'H�� )8%', n �

X õÖYcU�ö�18.N��4�T�0<%'H�� )8%',cW b ÿ�^Xp û ]äÿ�ö�]�p@q b WZY�[�i�m�]Cq�Yc]�]6"�, 7 U9, �� � 0C[�i�p@q�Yc] 18"5, �FU8���!)3"5�VU
H5� "�)8%!)9� �6� � õÖYcU�öyUXöÖp b ic] û ýaq�Yc]oq�d�[�i�ö�Uuq�U b iY�=%'>+"=��@ 0
� %', � õÖYc]1÷ b �y]�d b�ú p�] @\icUXicmq�Yc]7Uui�q�]�d�÷cd�]�q�[�q�U b i b�ú q�Yc] � b d�^XpØW b ÿc^�p û ];ÿ�ö�]fpØq b [!W�W�ÿ h ÿ�^X[�q�] ú ÿcd�q�Yc]�dS13.'��4'T
0<%'H�� )8%',�ö�UXi�W�]Sq�YcU�öÖm!d b ÿc÷ b �¡i�öyq�Yc]H[�ÿcq�Y b d�ö�YcUX÷ b�ú q�Y�UXöyUXi�q�]fd�÷cd�]�qZ[�q�U b i � � qsUXöÖ[�^Xö bÿ�ö�]fpIq b ]�ö�qZ[ û ^XU�ö�Y@q�Yc]ä^X]�m�Uuq�U h [�q�U b i b�ú p b�h UXi�[�i\W�]v[�i�p ö�q�[�q�ÿ�ö�eßd�]�÷�d�]�ö�]fi!q�]fp û ý
q�Yc]C÷�^X[!W�] 7 �:�?���&%'�
0<"��613)8%!)+*
1 �

X õÖYc]Ð[!W¹q�U b i �64CBD"!0+)9� �F.�UXöS[ û ^X]Cq b7h [�icU ú ]fö�q¡q�Yc] h UXi�pIW b i�ö�q�d�ÿ\W¹q b�ú 13.'��4'T�0E%'H5� )8%',
UXik[�i b!û � ]fW�q�UXø�]�E�[�i ���!18)9� )+*E)9� �:� �
õÖYc]Þ÷cd�]fö�]�i�q�[�q�U b i b�ú [!W¹q�U b i�ö�Y�[�÷c÷ß]�icUXicmsUXiC[Y@\]�^�poUXö¿q�Yc]yö�qZ[�d�q ú�b d
[sö�U h ÷�^u] hab p�]f^

b�ú q�Yc]¡p�ý	i�[ h U�Wföl[�i\pHq�Yc]Öd�]f^X[�q�U b i\ö�YcUX÷ û ]�q9�y]�]�iäö�ý häû\b ^XUXW�[�W¹q�UXicmS[�i�pvp�U�ö�q�UXicm!ÿcU�ö�YcUXicm
� b d ú�b dsö�Y b d�q$E�q�Yc]C÷cd b W�]fö�ö b�ú�h [�t	UXicm b�I W�U�[�^ �õÖYcU�öH÷cd b W�]fö�ö �¡UX^X^ û ] hab p�]f^X]fpþUXi b ÿcdä[�m!]�i�qÐ[�dZWZYcUuq�]�W¹q�ÿcd�] û [�ö�]fp b i9d�] ú ]�d�]�i�W�]
ic]�qZö�e �¡Y�]�d�]&�y] �¡UX^u^ ú�b W�ÿ\ö b iÌq�Yc]C÷�d b W�]�ö�ö b�ú
h [�t�UXicmä[�p�U�ö�q�Uui\W¹q�UXø!]Sö�ý häûßb ^ b.I W�U�[�^ �

� �Øò	�	��ô�ó �
î	ô�ðÞí ð�T2N:S�
��Hð �'N

�Sÿcd û [�ö�U�W hab p�]�^XUXicm;[�÷c÷cd b [�WZY UXöÝq�Y�]�[!ö�ö�ÿ h ÷�q�U b i@q�Y\[�q1q�Yc]�Y�[ û Uuq�ÿ�öoU�ö b�û ö�]�d�ø�[ û ^X]
[�ö¡[�ö�ÿ h b�ú q�Yc]HW b�hah ÿcicU�W�[�q�U b i û ]�q9�y]�]fi@[�ik[�m�]fi!qs[�i�p7UuqZöÖ]�i	ø	Uud b i h ]�i�q �
' b ^X^ b �¡UXicm %yb ÿcd�pcUu]fÿ�e�[�iHU h ÷ b d�qZ[�i�q�÷�[�d�q b�ú q�Yc] ú�b d h [�q�U b i b�ú q�Y�]�Y�[ û Uuq�ÿ�ölUXö»p b i�]û ý h ]f[�i�ö b�ú q�Yc]¡÷cÿ û ^XUXWf[�q�U b i b�ú ic] � ö�ý hÐûßb ^�öam�q bCh [�t�]Êq�Yc] h b�I W�U�[�^ n � õÖYcU�ö�ö�]fW¹q�U b iq�[�t!]fö�[1W�^ b ö�]�d
^ b	b tC[�q�q�Y�UXö
÷cd b W�]�ö�ö � �od b ÿc÷�ö�[�d�]yq�d�]f[�q�]fpÐ[�ö�UXi�p�UXø	U�ö�U û ^X]Ï[�W�q b dZö�e�ö�UXicm�^X]Uui\p�UXø�U�p�ÿ\[�^�ö�[�d�]oi b qÝpcUXö�W�ÿ\ö�ö�]fp7Yc]�d�] ��	ÿ û ö�]fW�q�U b i<H � DSUXi!q�d b p�ÿ\W�]föÊ[ û ö�q�dZ[�W�qy[�m�]�i�q hab pc]�^�ö�[�i�p;d�] @�i�]fö�q�Yc] h q b ö�÷ß]fW�Uo@\W

÷cd b q b W b ^ypcd�UXø�]fi([�m!]�i�q�ö � �	ÿ�WZYP[�m!]�i�q�öä[�d�]Ìÿ\ö�]�p9UXi H � 0 q b ÷cd�]fö�]�i�qäq�Yc]@÷cd b W�]fö�ö b�úh [�t	UXicmÐö�ý hÐûßb ^�ö b.I W�U�[�^×UXi@[äpc]�q�[�UX^u]�pa] 
c[ h ÷c^X] �


���� � ��f0b
^ \ct#e�X � 	6d�	hZ ��f0]kd��#\ `#b
^�f�^ e�^9[�]

õÖYc]¡[�m�]fi�q�ö
ÿ�ö�]fpÐUuivq�YcU�ö
÷�[�÷\]fdÞ[�d�]yW b�hah ÿcicU�W�[�q�U b i b d�UX]�i�q�]�p�E~õÖY�]�ýHY�[~ø!]�q�Yc]¡[ û UX^XUuq�ý
q b d�]�W�]�UXø!] h ]fö�ö�[�m�]fö�e�q b ]fø�]�i�q�ÿ�[�^X^Xýv÷cd b W�]�ö�ö�q�Yc]�ö�] h ]fö�ö�[�m�]�ö�e�[�i�p;q b ö�]fi�p h ]�ö�ö�[�m!]fö
q bHb q�Yc]fdÊ[�m!]�i�q�ö � � b�h ]!� b d�tÐ[ ûßb ÿcq�q�Y�]Ýÿ�ö�] b�ú ��]�q�d�Ucic]�q�ö ú�b d�÷�d b q b W b ^�ö�÷ß]fW�Uo@\W�[�q�U b iW�[�i û ] ú�b ÿci\p6UXi � % n ' � � � � rÝ[ hah [ h Us]�q@[�^ � m�� rST . � � � � n;] h ÷cY�[�ö�U�
�]V[�iR[�m!]�i�q
W b�hah ÿcicU�Wf[�q�U b iþö�q�dZ[�q�]�m�ý9[�i�p [ hab icUuq b d�UXicmVö�ý�ö�q�] h ú�b d ' ^X]�
	U û ^X]7T [�i	ÿ ú [�W�q�ÿcd�UXicm�	ý�ö�q�] h ö m ' T ��nyUuiÌq�Y�]C÷cd b ÷ b ö�]�pÌ[�d�WZY�U q�]fW�q�ÿcd�] �õÖYcU�öÝ^X]f[!pcö¡q b q�Yc] hab ö�qoö�U h ÷�^uUo@�]�p m û ÿ�qCic]fø�]fd�q�Yc]�^X]fö�ö h ]�[�icUXicm ú ÿc^ nÖø	Uu] � b i [�i
[�m�]fi�q�e �¡YcU�WZYHU�öl÷cd�]fö�]�i�q�]fpH[!ö
[Ýd�] ú ]�d�]�i�W�]�ic]�q
UXiG@�m�ÿcd�] 0 � õÖY�]yW b�hah ÿcicU�W�[�q�U b ioUXi!q�]�d�üú [�W�] b�ú q�YcU�öl[ û ö�q�d�[!W¹q�[�m�]fi�q»W b i�ö�U�ö�q�ö b�ú q�Y�]�q�d�[�i�ö�Uuq�U b i�ö ���'HN*!)l[�i\p��6*!)+HN*!) � õÖYc]Ê[�m�]�i�qZö
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W b�hah ÿcicU�Wf[�q�]yq bvb q�Yc]�dÖ[�m!]�i�q�öÊø	U�[Hö�ý	i�WZY�d b i b ÿ�ö�WZY�[�ici�]�^�öÏq�Y�[�q¡[�d�]Ýi b qÊd�]�÷cd�]fö�]�i�q�]fp
UuiÌq�Y�]�@�m�ÿcd�] �õÖYc]Ø[�m�]�i�qZö;÷cd�]fö�]�i�q�]�pPUXiPq�YcU�öÌ÷�[�÷ß]�dk[�d�] ]�i\W�[�÷\ö�ÿc^�[�q�]fp E��Þø!]�d�ý [�WfW�]�ö�ö;q b [�i
[�m�]fi�q �ËösUXi�q�]�d�i�[�^»ö�q�[�q�]ÐU�öSW b i�q�d b ^u^X]�p×ec÷\]fd h Uuq�q�]fp [�i�pI]fø�]fi!q�ÿ�[�^X^Xý7p�U�ö�[�^X^ b �Ê]�p û ý@q�Y�]
[�m�]fi�qoUuq�ö�]�^ ú � õÖYcU�öom�ÿ�[�d�[�i�q�]�]�öS[kW�]fd�qZ[�UXiØpc]�m�d�]�] b�ú [�ÿ�q b i b!h ý � �Ýiþ[�m�]fi!q"� ö1ö�q�[�q�]�U�öd�]f÷cd�]�ö�]fi�q�]fp û ýIq�Yc]a÷�^X[!W�] 7 � 1<H5��1+� )9� �6�
1�eßq�Y�[�qHUXö1[@ö�UXpc]äW b i�p�Uuq�U b iIq b q�Yc] m h ]�ö�ö�[�m!]�n
÷cd b W�]fö�ö�UXicmIq�d�[�i�ö�U q�U b i � � hab d�]7]f^�[ ûßb dZ[�q�]�p<[�m�]fi�q hab p�]�^Öd�]�÷c^�[!W�]föCq�YcU�öÐq�dZ[�i�ö�Uuq�U b i
�¡U q�Yk[�m�÷ b ö�ö�U û ^Xý;W b�h ÷�^u]�
�nÏic]�q � �	ÿ\WZY@[äd�] @�i�]fpk[�m�]fi�qÖU�öÖ÷cd�]fö�]�i�q�]fpÌUui�@�m�ÿ�d�] F �õÖYc]+@�m!ÿcd�]Ýö�Y b �söÏq�Y�]Sö�ý	ö�q�] h ic]�q b�ú [�iÌ[�m�]fi�q � õÖY�]S[�m!]�i�q �Ëö û ]�Y\[~ø�U b d�[�i�p ú ÿci�W¹üq�U b i�[�^XU q�ýkU�öÝY�UXp�p�]�iþUXi b�û=� ]fW¹qCic]�q�öoq�Y�[�qv[�d�]�W�[�^u^X]�p����C
 � 
 � 
 �-� � � ÷cd b q b W b ^ÏW b i�q�d b ^�ö
q�Yc]	� b � b�úÖh ]fö�ö�[�m�]�öS[�i�pþUui�q�]�d�i�[�^Ï[�W�q�U b i\ö b�úyb ic]a[�m!]�i�q �
� ú [�i m�[ û ö�q�dZ[�W¹q8n1[�W�q�U b i
Uui	ø b ^Xø�]�ö hab d�]Vq�Y�[�i b ic]þ[�m!]�i�q;q�Y�]Ø[�÷�÷cd b ÷cd�UX[�q�]I÷cd b q b W b ^�ö ú�b d h [ � 
 ��
 � � ��
���� 
 �
� .!. ' C ��� � �õÖYc]s[�m!]�i�q�ö�÷cd�]fö�]�i�q�]fpäUXiÐq�YcU�öÏö�]�W¹q�U b iÐÿ\ö�] h ]�ö�ö�[�m!]fö ú�b d�W b�hah ÿcicU�W�[�q�U b i � õÖYc]fd�]�üú�b d�]Þq�Y�]�q�d�[�i�ö�Uuq�U b i�ö ���'HN*!)l[�i\p��6*!)+H'*E) b�ú @�m�ÿcd�] 0 [�d�]�d�]�i\[ h ]fpoq b ���&0��:�?���! �� "<1C1C%
 �"E1
[�i�p �6*!)3 ������
 A� "E1819%
 �"<1yUXi @�m!ÿcd�]�F � õÖYc]fd�]1[�d�]sq9� b p�U��ß]fd�]fi!q/�Ö[~ý	ö b�ú Y b �R[�ik[�m!]�i�q
h [~ýkö�]�^X]fW�qo[7÷cd b q b W b ^�E����C
 
��f��� 
 � [�i�p
� �Z
N����� 
 � � � � � d�]�[�W¹q�UXø�]C÷cd b q b W b ^�ö�]f^X]fW¹q�U b i@U�ö
q�d�Uum!m�]fd�]�p û ý;[�i7UXi�W b!h UXicm h ]fö�ö�[�m�]�e �¡YcUX^X]Ý[v÷�d b [�W¹q�UXø�]sö�]�^X]fW�q�U b iaU�öy[�i7[�ÿ�q b i b�hab ÿ�ö
p�]fW�UXö�U b i b�ú q�Y�]Ð[�m!]�i�q �5' UXm!ÿcd�]AF;÷ b Uui�qZö¡ÿc÷Iq�YcU�öÝp�U�ö�q�UXi�W¹q�U b i û ý b ÷�÷ b ö�UXicmäq�Y�]Hq�dZ[�icü
ö�Uuq�U b i�ö�� "E%&0�)9� �!"a[�i�p H��V�'%&0+)9� �
" � õldZ[�i\ö�Uuq�U b i��V"!%&0+)9� �
"aUXö b ic^Xý@[!W¹q�Uuø�[�q�]fp U ú [ h ]fö�ö�[�m�]
[�d�d�UXø�]�ö�e �¡YcUX^X]�H5� �N%&0�)9� �!" h [~ýk@�d�]Cp�ÿc]1q b q�Yc]Hp�U�ö�÷ b ö�Uuq�U b i�ö b�ú q�Yc]H[�m!]�i�q b ic^Xý �

� ú [@÷cd b q b W b ^�U�öCö�]�^X]fW�q�]fp m�[�i�pþUXi�ö�qZ[�i�q�U�[�q�]fp�e �¡Y\[�qHU�öCp b i�]aUuiØq�Y�];ö�[ h ]�ö�q�]f÷hnZe
U q ú�b d h öy[äic]�� W b i	ø!]�dZö�[�q�U b i b dÖ[!pcpcöyq b [�iÌ]�
�UXö�q�UXicm b ic] � õÖYc]1÷cd b q b W b ^ � � U�öyq�Yc]fd�]�üú�b d�]s÷cÿ�qÖUXi!q b ÷c^�[�W�] 0��:���
"5� 1C%!)9� �:�!1 � �siÌUXi�ö�qZ[�i�q�U�[�q�]fpä÷cd b q b W b ^ h [~ývd�]fW�]�UXø�] h ]�ö�ö�[�m!]föm�q�dZ[�i\ö�Uuq�U b i ���.n ú d b!h b q�Yc]fdä[�m�]fi!qZöCqZ[�t	UXicm [�i [�W¹q�UXø�];÷�[�d�qäUXiùq�Yc]@W b i	ø�]�dZö�[�q�U b i b d
ö�]fi�p h ]fö�ö�[�m�]fö m��:*E)�n�q b [�d û Uuq�dZ[�d�ýä[�m�]�i�qZö �
Õ � È � } � ��}Zx����ÞÉ!��}���}Zx���}¹Î � }���} � ��}������������ � �f}Zx���� 3 � ��� � É!����� � x	ÎH��} �f� ��z�{�}�6�ÔÕ  È � � } � �f��}¡É!��} � z|��}Z�ËÍ�á È � }Ö��}��X}���}Zx � }¡���o� � }yÉ!���f��� � ���ßx!}��¹Ô
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� ��� Ç���Ç à����f��� � �f�×Î���z|{~}�x � �f}Zx��

õÖYc] h [�UXi7U�p�]�[ û ]�Y�Uui\p7q�Yc]H[�÷�÷cd b [�WZYÌq b�hab p�]�^»[�i@[�m�]fi�q �Ëö û ]fY�[~ø	U b d û ý h ]f[�i\ö
b�ú ÷cd b q b W b ^�ö;[�i�pPq b(hab p�]�^Sq�Y�]þp�ý	i�[ h U�WI[�ö�÷\]�W¹q b�ú [ h ÿc^uq�Uuü�[�m!]�i�q�ü�ö�ý�ö�q�] h �¡U q�Y
W b i	ø!]�dZö�[�q�U b i�öYm û\b q�YÌ÷cd�]�ö�]fi�q�]fp7[�öÞd�] ú ]fd�]fi�W�]Sic]�qZö n�U�öÏq�Yc] ú�b ^X^ b �¡UXicm�E � qyU�ö b�ú q�]fi7]f[!ö�ýq b m�UXø�]y[�i�[ û ö�q�dZ[�W�q7� h ]fö�ö�[�m�] � b �7� û ]�q9�y]�]fiä[�m�]fi!qZö»q b [�WZYcUX]fø�]Ê[op�]�ö�UXd�]fpv[!W¹q�U b i ��� iq�YcU�öy[�÷c÷cd b [!WZY�e�q�YcU�ö � b � b�úlh ]fö�ö�[�m�]�öÏW�[�i û ]1p�UXd�]�W¹q�^uýÐÿ�ö�]fp�q b ö�÷\]�W�U ú ýäq�Yc] û ]fY�[~ø	U b d
b�ú q�Yc]Ø[�m�]�i�qZö;q�Y�[�q@÷�[�d�q�U�W�Uu÷\[�q�]IUXiPq�Yc]þ[!W¹q�U b i � õÖY�UXöÌU�ö;]�
	] h ÷c^XUo@�]fp UXi4q�Y�]Øic]�
	qö�ÿ û ö�]�W¹q�U b i �


���� � b
^hf0^ e:^h[ ]�� � e�e:Z�`cf�d��ce:Zi^9_+] �
� sB^9[�]

�R÷�[�d�q b�ú q�Yc]R@�]�^�paic]�q b�ú @�m!ÿcd�]qDSU�öÞq�[�t!]�i7[!öÖ[�i;]�
�[ h ÷c^X] b�ú ÿ\ö�] ú�b dÊq�Yc] hab p�]�^XUXicm
b�ú ÷�d b q b W b ^ ü�p�d�UXø�]�ia[�m�]�i�qZö � � qsU�ö�q�Yc]1÷�[�d�q/�¡Yc]�d�]oq�Yc]C[�WfW�]f÷�q�[�i�W�] b�ú ic]�� ö�ý häû\b ^Xö�U�ö
Y�[�i�pc^u]�p � õÖYc] b ø�]fd�[�^X^ßW b i	ø�]fd�ö�[�q�U b i ú�b dÖq�YcU�öÖ÷cd b W�]fö�öÊU�öÖm!Uuø!]�iÌUui�@�m�ÿ�d�]�H �� m!d b ÿc÷ � � �  :�V�:*NH��¿UXi @�m!ÿcd�]kH � W�d�]f[�q�]fö1[kic] � ö�ý hÐûßb ^ � õÖY�UXö h [~ý û ];p b i�]û ý [�i4[�d û Uuq�dZ[�d�ý<d�]$@�ic] h ]�i�q b�ú q�dZ[�i�ö�Uuq�U b i 13.'��45�6,Z0&� "E%!)9� �:� � õÖY�UXö;ic]��Nö�ý häû\b ^¡U�ö
W b�hah ÿcicU�Wf[�q�]�paq b q�Y�]A@�]f^Xpkq�Ycd b ÿcm!Y@q�Yc]Ðÿ�ö�] b�ú q�Y�]Ðö�Y�[�d�]fp@÷c^�[!W�] û ]�q9�y]�]�i  6� �6*'HA�
[�i�päq�Yc] ]6"5, 7 � õÖY�]Y@�]�^�päU�öÏd�]fö�÷ b i�ö�U û ^X] ú�b dyW b�hah ÿcicU�Wf[�q�UXicmsq�Yc]oö�ý häû\b ^	q b q�Yc] b q�Yc]fd
m�d b ÿc÷�öCq�Y�[�qä[�d�];÷cd�]fö�]�i�qvUXi<q�Yc]<@�]f^�p � � i6@\m�ÿcd�]<HIq�YcU�öHU�övp b ic] û ýþq�Yc]7q�dZ[�i�ö�Uuq�U b i
0��6�S��*N��� 0<%!)3"?18.N��45�:,Ëecq�Y\[�qÝY�[!ö b i�] b ÿ�q�÷cÿ�qS[�d�W ú�b dÝ]f[�WZY@m!d b ÿc÷ � �+÷ b ö�ö�U û ^X]od�]$@�ic]�ü
h ]�i�q ú�b dsq�Y�UXöÝq�dZ[�i\ö�Uuq�U b ikU�ösq b W b�hah ÿcicU�W�[�q�]Cp�U��×]�d�]�i�qS[�ö�÷ß]fW¹qZö b�ú q�Yc]äic] � ö�ý häû\b ^
Õ 	 
�} � } �o� }��
� �	� ���f��� � É�� � ��}Ö� � } �f� ���f���ÞÙÞz|� � z|xä� � }Ö} Ü���� É��|}Z�ZÔ
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......

group i

field

groups 
1..i-1,i+1..n

group 1

...

accept/reject

group n

create
symbol

perceive
feedback

communicate 
symbol

collect
feedback

����� Ç��ßÇ�� �fx�{~}���� � ��z|�fxä�X��� � x!}�Ù(��Í �o� ���

q b pcU �×]�d�]�i�qom�d b ÿc÷�ö hab p�]�^XUXicmäq�Yc]ä÷ß]�dZW�]�÷cq�U b iIø	U�[;p�U��×]�d�]�i�qoö�]�i�ö�]fö b doW b!hah ÿci�UXWf[�ü
q�U b i WZY�[�ici�]�^�ö � õÖYc] b q�Yc]fdäm!d b ÿc÷�ö h [~ýùi b � pc]fW�U�p�]kU ú q�Yc]�ý([!W�W�]�÷�q b dad�] � ]�W¹q�q�Y�]
ic]�� ö�ý hÐûßb ^ � õÖYcU�öÝ÷cd b W�]fö�ösU�öÝ[�m![�UXi@U h ÷c^X] h ]fi!q�]fpÌÿ�ö�Uui�m�q�dZ[�i�ö�Uuq�U b i@d�] @�ic] h ]�i�qqm b�ú
q�dZ[�i�ö�Uuq�U b i %&0E0�"�HE)����V"3BD"E0�)�n �

õÖYc] ú ]�]�p û [�WZt b�ú q�Y�]Hø�[�d�U b ÿ�öÖm�d b ÿ�÷�öÖU�ösW b ^u^X]�W¹q�]�p û ýÌq�Yc] @\]�^�p m�q�dZ[�i\ö�Uuq�U b i ��"<" 7 U
4
%&05>�n�[�i�p;W b�hah ÿcicU�W�[�q�]fpÐq b q�Yc]Sm!d b ÿc÷aq�Y�[�q¡W�d�]f[�q�]fpaq�Yc]1ic] �Rö�ý häû\b ^ � õÖYcU�ö�m!d b ÿc÷h [~ýþUXicUuq�UX[�q�] ú ÿcd�q�Yc]�d;[!W¹q�U b i�öä[�ö�[þd�]�ö�÷ b i�ö�] b�ú q�Yc] ú ]�]�p û [�WZt m�q�dZ[�i�ö�Uuq�U b i H5"5�F0�"5H!)
��"<" 7 4&%&0&>�n �

�Sic]s[�U h b�ú�b ÿcd hab pc]�^XUXicmo[�÷c÷cd b [!WZYÐU�ö�q b d�]fÿ�ö�]¡q�Yc]SW b i	ø!]�dZö�[�q�U b i hab pc]�^ ú�b dÞq�Y�]
÷cd b q b W b ^�ölq�Y�[�qyp�d�UXø!]Êq�Yc]Ý[!W¹q�U b i�ö b�ú q�Yc]Ý÷�[�d�q�U�W�UX÷�[�q�UXicmo[�m�]fi�q�ö � õ b ö�ÿc÷c÷ b d�qÏq�Y�UXö�[�U h e@�m�ÿcd�] HÌUXi�W�^uÿ\p�]föÝq�Yc]a[�m�]�i�qZö ûßb ÿ�i�pc[�d�UX]fö � õÖY�]äW b i	ø�]fd�ö�[�q�U b i hab p�]�^
U�öSi b � W�ÿ�qH[�q
q�Yc]�ö�] û\b ÿci�pc[�d�UX]fö�e�^X]f[~ø	UXicmÊq�Ycd�]�]yp�U��ß]fd�]fi!q�q�ý	÷ß]fö b�ú m�÷�^X[!W�] ûßb dZp�]fd�]�p�n×ic]�q�ö � õ b ]�i�[ û ^X]W b�hah ÿcicU�Wf[�q�U b i û ý h ]f[�i�ö b�ú ö�ý�i\WZYcd b i b ÿ\ö¡WZY�[�ici�]�^�öyq�Yc]�ö�]Ci�]�q�öS[�d�]Hö�ÿ�÷c÷c^X] h ]fi!q�]fp
�¡U q�YRUXic÷cÿcq@[�i�p b ÿ�q�÷cÿcqkq�d�[�i�ö�U q�U b i�ö � õÖYc]þic]�q�öI[�d�]Ø[!p b ÷cq�]fp6q b m![�Uui [(ÿci�U ú�b d h
[�÷c÷ß]f[�d�[�i�W�]CUXi�ö�÷cUXd�]�p û ýÌq�Y�]Ð[ û ö�q�d�[!W¹qS[�m�]�i�q hab p�]f^�ö b�ú ö�ÿ û ö�]fW¹q�U b i�H � D � õÖYcU�ös^X]f[!pcöq b q�Y�]oi�]�q�ö¡q�Y�[�qÝ[�d�]o÷�d�]�ö�]fi!q�]fpÌUXi�@�m!ÿcd�]�J�e " [�i�p # �
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(technical 
invocation)

create 
symbol wait

communication
of symbol

feedback from
other groups

process
feedback

����� Ç��cÇ 4Ê��� � ÉÐz�á � ��} � ��z|�fxa�f� � x!}�Ù(��Í �o� ���

messages to
other groups

wait

communicate collect feedback

feedback from 
other groups 

feedback 
to initiator

new 
symbol

����� Ç��cÇ �×z|}Z��Îcá � � �C�o� x!z �¹� ��z|��xÐ�f��� � }Ö��Í �o� ���

�	UXi�W�]Ðq�Yc];[�m�]fi!q1÷cd b q b W b ^�öo[�d�]�pcUud�]fW�q�^XýIp�]�d�UXø�]�p ú d b!h q�Y�];W b i	ø!]�dZö�[�q�U b i hab p�]f^
b�ú @�m!ÿcd�]2H q�Yc]fý([�d�]7i b qä]�
�÷c^�[�UXic]fp<Y�]�d�]Ì[�m�[�UXiùUXi p�]�q�[�Uu^ � õÖYc]Ì÷�d b q b W b ^Xö ú�b däq�Y�]ö�ý häû\b ^×W�d�]�[�q�U b iÌ[�i�pÌW b�hah ÿcicU�W�[�q�U b iaW b i�ö�U�ö�q b�ú q9� b ^ b	b ö�]�^Xý�UXi!q�]�dZW b icic]fW�q�]�p;÷�[�d�qZö
m�[�� %�� )Ê÷c^�[!W�]�n � õÖYcU�öÖUXöÖ[ ú d�]0=�ÿc]�i�qsp�]�q�[�UX^�E �	ÿ�WZYk÷cd b q b W b ^�ö�÷ß]�d ú�b d h [�ik[!W¹q�U b i�ecö�]fi�p
[ h ]�ö�ö�[�m!]S[�i�p�� 
&��� ú�b ds[�iI[�i�ö��y]�dyq b q�Y\[�q h ]fö�ö�[�m�] �õÖYc]1÷cd b q b W b ^�öyö�Y b �¡ikUXi�@�m!ÿcd�] Jvq b # [�d�]1i b qs] 
�]fW�ÿ�q�[ û ^X]Sd�] ú ]fd�]fi�W�]1ic]�q�ö � ��� õ bm�UXø�]H[�iVU�p�]f[ b�ú q�Yc]�m ú ] �?nsd�] h [�UXicUXicmäö�q�]f÷�öÝq�Y�[�qo^X]f[!pkq b ] 
�]fW�ÿ�q�[ û ^X]Hic]�qZö�e9@�m!ÿcd�] �
UXöÖ÷�d�]�ö�]fi!q�]fp �õÖYcU�öCp�]�qZ[�UX^X]fpØ÷cd b q b W b ^�ö�Y b �söCö b!h ];[�pcpcU q�U b i�[�^�[!ö�÷ß]fW�q�ö b�ú d�] ú ]�d�]�i�W�]aic]�qZöHi b q
h ]�i�q�U b i�]fp û ] ú�b d�].E �Þø!]�d�ýØ[�dZW b �¡i\öv[�i(Uui\ö�W�d�UX÷�q�U b iVq�Y�[�qap�]fö�W�d�U û ]�ö1q�Y�]kpc[�q�[ m b�û ü
> 
 8ÊxÐ} Ü } �Z� � �f� �|}¡à×}�����z\x!}�� �H� Í � }¡��z �S� � � ��}¹Îvz|x � x � É�É�����É���z � ��}¡��z �o� � � ���f�¹Ô
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perceive
new symbol

communicate
judgment

accept/reject
new symbol
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� ]fW¹qZö nÏq�Y�[�qÖ[�d�]SW�[�d�d�Uu]�p û ýäq�Y�]fö�]Ý[�dZW�ö � õ»d�[�i�ö�U q�U b iäUui\ö�W�d�UX÷�q�U b i�ö»q�Y�[�qÊY�[~ø!]Ý[vW b ^ b ia[!öq�Yc]fUud @�dZö�qCWZY\[�dZ[�W¹q�]�dC[�d�]�W�[�^X^�ö b�ú ö�ý	i�WZYcd b i b ÿ�öoWZY�[�ici�]�^�ö&�¡YcU�WZYØ[�d�]�ÿ�ö�]fp ú�b dHW b!h ü
h ÿci�UXWf[�q�U b i �õÖYc] ú ]�]�p û [!WZt h ]�ö�ö�[�m!]fö
UXi�W b d�÷ b dZ[�q�]Ö[Hd�[�q�UXicm �¡YcU�WZYaU�öÏ]�ø�[�^Xÿ�[�q�]�pvq b q�d�UXm�m!]�d�q�Y�]
Uui\W�d�] h ]�i�qZ[�q�U b i b�ú q9� b W b ÿci�q�]fd�ö ú�b ds÷ b ö�Uuq�Uuø!]o[�i�pÌic]�m�[�q�UXø!] ú ]f]fp û [!WZtße�d�]�ö�÷ß]fW�q�UXø�]f^Xý �
� ú [Hm�UXø�]fivq�Ycd�]�ö�Y b ^�pvø�[�^uÿ�]¡UXö b ÿ�q�i	ÿ häû ]�d�]fp û ý b i�] b�ú q�Yc]oW b ÿci�q�]�dZö�e�[�i;[�÷�÷cd b ÷cd�UX[�q�]h ]fö�ö�[�m�]ÝU�öÖm!]�ic]fd�[�q�]fpÌ[�i�p@ö�]�i�qÖq b q�Y�]Cm�d b ÿc÷Ìq�Y�[�qÝW�d�]f[�q�]fp7q�Y�]Cd�[�q�]fpkö�ý häûßb ^ �

� �Öò 
 
 �
ï
S ��íSñ ðÞòÝî ��ðÖð��

�Sÿcd � b d�tvö�Y b �söÞ[C÷�[�d�q b�ú q�Yc]Ýq�Yc] b d�ý b�ú %yb ÿcd�pcUu]fÿ�e��¡YcU�WZYaW�]fd�qZ[�UXic^XýCY�[!öÏq bvû ]oW b icü
ö�U�p�]fd�]�pä[!öÞ[Hö�U h ÷c^XU @ßW�[�q�U b i b�ú q�Yc] b d�UXm�UXi�[�^!q�] 
	q�ÿ\[�^\pc]fö�W�d�Uu÷cq�U b i � �Ý]�ø�]fd�q�Yc]�^X]�ö�ö�e!ö b�h ][�ö�÷\]�W¹q�ö �a]�ö�÷ß]fW�U�[�^X^XýhE�q�Y�]HW b i\W�]�÷cq b�ú q�Yc]CY�[ û Uuq�ÿ�ö¡[�i�pkUuq�öÖd�]�^�[�q�U b i�ö�YcUX÷�q b m�d b ÿ�÷�ö �
Y�[�öÝq�ÿcd�ic]�p b ÿ�qSq bÌû ]�[�q�q�dZ[�W¹q�UXø�] ú�b d1W b!h ÷cÿ�q�]�dSö�W�UX]fi!q�U�ö�qZö ��� qoU�öÝ[�^�ö b [�q�q�dZ[�W¹q�UXø�] ú�b dö b W�U b ^ b m�U�ö�q�ö�eßö�Uui\W�]aUuqÐö�Y b �söHö b�h ]�÷�[�d�q�ö b�ú7%yb ÿcdZp�UX]�ÿ��Ëö1q�Yc] b d�ý�e �¡YcU�WZYù[�d�] �Ê]�[�t	^Xý
ú�b d h [�^XU�
�]fp � õÖYc]CUXi�q�]fm�dZ[�q�U b i �¡Uuq�Y b q�Yc]�d b d�m�[�icU�
f[�q�U b i\[�^�q�Yc] b d�UX]föyY�[!ö¡i b qsý�]�q û ]�]fip b ic]�ecY b �y]�ø�]fd�e-@�dZö�q¡[�q�q�] h ÷�qZö/�¡Uu^X^ û ] h [�p�]1UXi;q�Yc]Cic]f[�d ú ÿ�q�ÿ�d�] ��Sÿcd¡p�]fW�UXö�U b i�q b WZY b�b ö�]od�] ú ]�d�]�i\W�]oic]�qZös[�ö b ÿ�d û [�ö�UXWop�]�ö�W�d�UX÷�q�U b i ú�b d h [�^XU�ö h Y�[!ö
û ]f]�iVd�]��Ö[�dZp�]fp �¡Uuq�YVW b�h ÷cd�]�Yc]fi�ö�U û Uu^XUuq�ý û ýÌq�Yc]äö b W�U b ^ b m�U�ö�q�ö�Uui b ÿcdsq�]f[ h e,�¡Y b p�U�p
i b qsY�[~ø!]o[�i	ý hab p�]�^XUXicmH]�
	÷ß]�d�UX]�i�W�] ��Sic] b�ú×b ÿcd�÷cd b�� ]fW�q�[�U h ö
UXö
q bCb�û qZ[�UXi�[ hab pc]�^XUXicmÝq�]fWZYci�U�=�ÿc] ú�b dÏq�Yc] û ]fY�[~ø	U b d b�ú
[�m�]fi�q�öÖ[�i�p#�y]1] 
�÷\]�W¹q b ÿcd¡÷cd�]fö�]�i�q�]�p7÷cd b q b W b ^�öy[�ö b ic]Cö�q�]�÷@UXi7q�YcU�ö¡p�UXd�]�W¹q�U b i � õÖY�]h [�UXi�UXpc]f[CU�öÏq b ö�÷ß]fW�U ú ý�[vö�ý�ö�q�] h �¡UXpc]¡÷cd b q b W b ^ b i7[�i7[ û ö�q�dZ[�W¹qÊ^u]fø�]f^
@�dZö�qÖ[�i�paq�Yc]fi
p�]fW b�h ÷ b ö�]�UuqÏUui�q b q�Y�]¡Uui\p�]�÷ß]�i�pc]�i�qÞ[�m�]fi�q
÷cd b q b W b ^�ö�e �¡YcU�WZYä[�d�]Êd�] @�i�]fpä[ ú q�]fd��Ö[�dZpcö ��þ] @�dZö�qCÿ�ö�]fp ��]�q�d�U�ic]�q�öHö�U h ÷c^Xýk[!ö1[ ú�b d h [�^XU"
fUXicmäq�]fWZY�icU =!ÿ�]�e û ÿ�q �y]�d�]�[�^XU�
�]fp
q�Yc]fUudk[�÷�q�Uuq�ÿ�p�]þ[�öÌ[(W b!hah ÿ�icU�W�[�q�U b i h ]�p�UXÿ h UXi b ÿcd7÷cd b1� ]�W¹q � nSÿcd�Uui�m b ÿcd ��b UXi�qhab pc]�^XUXicmo[!W¹q�Uuø	Uuq�ý �y]sp�U�ö�W b ø�]�d�]fpHq�Y�[�qÊö b�h ]¡p�U��ß]fd�]fi�q�^XýHÿ�ö�]fpaW b i�W�]�÷�qZöÏ] 
�U�ö�qfe��¡YcU�WZY
Y�[~ø�]oi b q û ]�]fi@d�]�W b m!icU�
�]�paUXi7qZ[�^Xt�öy[�i�p@p�U�ö�W�ÿ�ö�ö�U b i\ö �õÖYcU�ö2� b d�t(pc] hab i\ö�q�d�[�q�]föÐq�Yc]V÷ b ö�ö�U û UX^XUuq�ý q bùhab pc]�^Ý[!ö�÷ß]fW�q�ö b�ú [ùö b W�U b ^ b m!U�W�[�^
q�Yc] b d�ý û ý h ]�[�i�ö b�ú ��]�q�d�U»ic]�q�ö � � b e �y]Ð[�d�] b ÷�q�U h U�ö�q�U�WSq b W b�häû UXic]Cq�Yc]fö�]�[�i�p ú�b ^uü
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symbol

grp

[grp,symbol]

:out(grp,symbol)

[grp,fdbck]
0

guard pos > threshold

guard neg > threshold

[grp,"neg-feed"]

neg

neg+1

0

grp

groups

nch

feedback

threshold

threshold

threshold
value

:in(grp,fdbck) :out(nch):new(symbol)
communication

neg_nch

pos_nch

grp
grp

pos

neg

pos
symbol [grp,symbol]

[grp,"pos-feed"]

pos+1

wait

communicate

� ��� Ç���Ç �×z|}Z��Î�á � � �C�S� x�z �¹� ��z|��xä����� � }Ö��Í �S� �����C��}�ê�x�}¹Î

^ b �¡UXicm hab p�]�^�ö�q b [ ��]�q�d�Ucic]�q ú d�[ h ]�� b d�t ú�b dyp�]fö�W�d�UX÷�q�U b i�[�i\pa[�i�[�^uý�ö�U�ö b�ú ÷cd b W�]fö�ö�]�ö
Uuik÷cÿ û ^uU�Wo[�p h UXicU�ö�q�dZ[�q�U b i �
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