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H�IKJ,LNM0OPM0QNM0OKRTS0UVIWJXM4Y,RTZ[IK\]R0^_OWRTQ�STJ`Y!M0Q[a[IKQ[SbM0Q[acSTd`R�e�IWQ[SbIKQY,fgd`fgJ`Y-IKQihkjmlAnpoqM0Q[J;r
f&M0d`OKUshktuhkvEw-xkyzZ[d,R0STd!M0{|J,RTO}oTfga�{]L[O}Y!IKZ[OWf~\m��RTIW\;f2S0fgRT{�f;Y,d,IW\�MqQNM0OWR0S0U�Z�d,RT�[OKfg{�J
R0^CY!�[f-�IWQ[a�^�RTL[Q�a�R0QV{�M0Q7U3IKQY,fgOKOWIWS0fgQ[\;fkY!f;J`Y!J����q��l��PIWSTL�d,f]��IWOKOWL[J�Y!d!M*Y!fgJ�Y!�[IKJ���IKQ[a
R0^�h����k�}���k����Z[d`RT�[OKfg{�l_�CR�M0a[a�d,fgJ`JbY!�[IKJ4Z[d`RT�[OWf;{V�_h�t2h�vCw-x�y��Nd,J�Y3^�RTL[Q[a�Y,�[f
d,f;O#MqY,IWRTQNMqOEa[I} ¡f;d,f;Q[\gf;JX�=f�Y�e¢f;fgQ£h¤M0Q[a��k�=Y,�[fgQc^�RTL[Q�a¥Y!�[fsd`fgO#M*Y!IWR0QNM0O�a[IK =fgd`fgQ[\;fgJ
�=f�Y�e¢f;fgQc�¦M0Q[a�f&M0\m�VR0^PY,�[f�M&oqM0IKO#M0�[OKf�\m�[RTIK\gf;Jg�GM0Q[a��NQNM0OKOKU4J,fgOKfg\�Y!fga�Y!�[f�a[d,M�e�IKQ[S
e��[RTJ`f§d,f;O#MqY,IWRTQ[M0O¢a[I} ¡f;d,f;Q[\gf;J�e�I}Y!�¨�©e¢f;d,f�{�R0J`Y�J,IK{�IKO#M0d�Y!RcY!�[f�d,f;O#MqY,IWRTQNMqO¢a[I}^#ª
^�fgd`fgQ[\;fgJs�Gf;Y�e�fgfgQ«h¬M0Q�a�klP����fb{�RTd`f4d`fg\gf;Q7Y�v�f�Y,Y,fgd(®�Z�IWd,I}Y�J�U�J`Y!f;{ ��¯7°*�_YmM0�qfgJ
MbJ`Y�U�OWIK±gfga�J,f;fga�OWf�Y,Y!f;d-M0J-IWQ[Z�L�Y�²�fql�S�lK�	³��[L�Y-e�IKY,�iY!�[fs\;d,RTJ`J,�NM0d�J,L�Z[Z[d,f;J,J`fga�´�M0Q[a
RTL�Y,Z[L�Y!J¢M0Q4f;Q7Y!IWd`fu^�RTQ7Yg�^�d`RT{¶µ�Y!R�·q��IWQ�Y!�[f2J!M0{�f2J`Y�U�OWfkM0J�Y,�[fkJ`fgfga¡l�vAf;Y`Y!f;d�®�Z[IKd,I}Y
M0a[a[d`fgJ`J,fgJ�Y!��IWJ3Z[d`RT�[OKfg{ �U¨�Nd,J�Yb�NQ[a[IKQ[S¸Y!�[fi�[M0J,fiOKf;Y,Y,fgd3{�RTJ�YbJ,IK{�IKO#M0dsY!R¸Y,�[f
J,f;fga�OWf;Y`Y!f;d�M0Q[abY!�L[J�a[f�Y!fgd`{�IKQ[IWQ�S�e��NMqY2OWf�Y,Y,fgd~IKJ�Z[d,f;J,fgQ7Y,fga¥MqJ~Y!�[fXJ`fgfga¸²�fql�S[l}��³�´+�
Y!�[f;Q(a[f;Y,fgd,{�IWQ�IWQ[S2Y!�[f�d`fgO#M*Y!IWR0QNM0Oa[IK =fgd`fgQ[\;fgJ%�NMqJ,f�OWf�Y,Y,fgd%M0Q�a]Y!�[f~J`fgf;a�OKf;Y,Y,fgd~²�f0l¹S[l}�
\gd`RTJ,J`�NM0d�IKQ§³ºIWJuJ,L[Z[Z�d,fgJ`J,f;a�´��CM0Q[aV�NQNM0OKOKU�a[d,M�e�IKQ[S3J`IW{�IWO#Mqd2\;RT{�Z=RTQ�fgQ7Y!J�Rq^ºR0Y!�[f;d
OWf�Y,Y!f;d,J�IKQ§Y!��f]J!M0{�f�e¢M&UiM0JuY!�[f]J`fgf;a�OKf;Y`Y!fgd;l=���L[J;�¡e��[f;Q»vAf�Y,Y!f;d-®�Z[IKd,I}Yk{�M0�0f;JXM
OWR�e�fgd�ª�\&M0J`f�¼+½7�UsM0QNM0OKRTS0U�Y!RXY!�[f�J`fgfga�OWf�Y,Y,fgdg�0IKY%J`L[Z[Z[d`fgJ,J`fgJ¢Y,�[f�\gd`RTJ,J`�NM0dglt2R0Y!f~Y,�[f
{4MqZ[Z[IWQ�STJX�=f�Y�e¢f;fgQ¸OKf;Y`Y!fgdX\;RT{�Z=RTQ�fgQ7Y!J�M0d,f(MqOWd,fgM0a�UiIKQiY!�[f(J`U�J�Y!fg{��AY!�[fso0fgd`Y,IW\gM0O
�NM0duZNM0d`YkR0^%Y!��f�OWf�Y,Y,fgdk¾b{�M0Z[J2Y!R4Y,�[f�o0fgd�Y!IW\gM0OP�[M0dkIKQVY!��f]OWf�Y,Y!f;d�¿½�^�RTduf�À�M0{�Z[OWfq�
M0Q[a�J,IK{�IKO#M0d`OKUT�7Y,�[f-\gd,R0J,J,�[M0d�R0^E¼¢{4MqZ[J~Y!RsY!��f�\;d,RTJ`J,�NMqduR0^C³Ál

tuf;IKY!��fgd2h�tuhkvCw�xky|Q[RTduv�f�Y,Y,fgdX®�Z[IWd`IKY&���[R�e¢f�oTfgd;�	fgQ�S7M0STf�IWQ§M0QNM0OKRTSTIW\gM0O=ÂGÃ!Ä0ÅgÆWÇ�È

É Ä*ÆËÊ�ÌÎÍ�Ï0�*Mu\gf;Q7Y!d!MqO�IWJ`J,L[f¢IWQ�hujmlq����IWJPZGRTJ`fgJPY,�[f¢Z[d`IW{�M0d`U-ÐL[f;J`Y,IWRTQ�^�R0dCY,�[IWJEd,fgJ`f&M0d`\m�	�
IWJAo�IWJ`L[RTJ,Z[MqY!IWM0O7�Q[R�e�OWfga�STf~M0OKRTQ[fºJ,L�Ñ�\;IWf;QYE^�RTdCM0QNM0OKRTSTIK\&M0OTZ�d,RT�[OKfg{ÒJ`RTOKo�IKQ[S�¢Ó%d,R0��ª
OWf;{¤J,RTO}o�IWQ[SX{�M&Us�=f�\m�NMqd!M0\�Y!fgd`IW±;fga3MqJ_S0fgQ[f;d!MqY,IWRTQ(R0^�ÂGÃ!Ä�ÔmÇ,Õ0Ö�Ã!Ç É Y!�NM*Y�\;RTQ7YmM0IKQsY�e¢R
RTd�{�RTd,f�J`Y,fgZ[J;l	�_U�Z[IK\&M0OKOKU0�=Y!��f]Z[d,R�\gf;a[L[d`fgJ-M0d`f]J`Y,d,RTQ[S0OKU7ª�RTd`a[fgd`fgaiIKQ§Y!�NM*YX\gf;d`YmMqIWQ
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Y!�[f]�[d,J`Y-S0R7M0OCR0^_RTL[dke�RTd,���	Y,Rba[f;o0fgOWR0Z»M3\;RT{�Z[L�YmM*Y!IWR0QNM0O�Y!�[f;RTd`UVR0^ºo�IWJ,L�RTJ,ZNM*Y!I#MqO
M0QNM0OKRTS0U�IWQ�Z[d`RT�[OWf;{äJ,R0OKo�IWQ[S�l
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Z[d,R0�[OWf;{�J(�7Uå�[Q[a[IWQ�S»d`fgO#M*Y!IWR0QNM0O~J`IW{�IWO#Mqd,IKY,IWf;J]M0Q[a¨a[IK =fgd`fgQ[\;fgJ4�Gf;Y�e�fgf;QæM�Y!M0d,STf�Y
Z[d,R0�[OWf;{çM0Q[aVM�J,R0L[d,\;f�\gM0J,f�M0Q[aVY,d!M0Q�J`^�fgd`d,IKQ[S�J`RT{�f��Q[R�e�OKfga[STf3²�RTd2M0\�Y!IKRTQ�´¢^�d,RT{
Y!�[f_J,R0L[d,\;f�Y!R�Y!��f�YmMqd,STf�Y&l�j�Q�S0fgQ[f;d!M0O���M0QNM0OKRTS0UXIKQo0RTOKo0fgJCJ,f�oTfgd,M0O�J`L[��Y!M0J,�JpIKQ[\gOKL[a[IWQ�S
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�Q[R�e�OWfga�STf]^�d,RT{çY!��fsJ,RTL[d`\gf]Y,R3Y!�[f�Y!M0d,S0f;Y&�=f;oqM0OKLNMqY!IKQ[S4e��NM*Y�e~MqJ�Y!d!MqQ[J`^�f;d,d,f;acIWQ
Y!�[fX\;RTQ7Y!f+À�Y2R0^CY!��f�YmM0d`STf;Yg�NM0Q[a�J`Y,RTd,IKQ[S]Y!��f�YmM0d`STf;Y�IKQb{�f;{�R0d`UTl����[fgJ`f�Y!M0J,�J�{�M�U
Y!�[f;{�J`fgO}oTfgJ�IWQ7oTRTO}oTfbMqa[a[IKY,IWRTQ[M0O%J,L[��YmM0J`��J;l%�NRTd�f�À�M0{�Z[OWfq��Y,�[f3d`f;Y!d`IWf�o0MqOºY!M0J,��{�M�U
�=fka[fg\;RT{�ZGRTJ`fgabIWQ7Y,R�Y!�[fkJ,L[��Y!M0J,�J�R0^�d`fg{�IWQ[a[IKQ[S�M0Q[abJ,f;OWf;\;Y!IKRTQ	��M0Q[a4Y,�[fkY!d,M0Q[J�^�fgd
YmM0J`�c{4M&UcIWQ7o0RTOKo0f�Y,�[f4J`L[��YmMqJ,��R0^�M0a[M0Z�YmM*Y!IWR0Q	lAh�t2h�vCw-x�yäM0a[a[d`fgJ`J,fgJsR0Q[OKU¥Y,�[f
{4MqZ[Z[IWQ�S�MqQ[a�Y,d!M0Q[J�^�fgd_J,L[��YmM0J`��J¢R0^�M0QNMqOWRTS0U0lTj�Q4\;RTQ7Y!d,M0J`Yg��vAf;Y`Y!f;d~®�Z�IWd,I}Y_M0a[a[d`fgJ`J,fgJ
RTQ[O}UiY!�[f�d,f�Y!d,IKf;oqM0O��	Y!d!MqQ[J`^�f;d�M0Q�a¸f;oqM0OKLNMqY!IKRTQcJ,L[��YmM0J`��Jb²�J,IKQ[\gf(Y!��f4{�M0Z[Z[IKQ[STJ-�=f+ª

¯



Y�e¢f;fgQæa[I} ¡f;d,fgQ7YbOKf;Y`Y!fgd`J3M0d`f¥M0OKd,fgM0a�U«J`Y,RTd,f;aèIWQ¨Y,�[f§J�U�J�Y!f;{3´+l~héJ`fg\gR0Q[aèSTR7M0O2R0^
RTL[d]e�RTd,�IKJ]Y!Rc�[L[IKOWa�MiL[Q[I}�Nfga�Y!��fgRTd�UR0^2o�IKJ,L[R0J,ZNMqY,I#M0O~M0QNM0OKRTS0U£Y,�NMqY(Q[RqY(RTQ[OKU
M0a[a[d`fgJ`J,fgJ�M0OKOº{4M�ê`R0d�J`L[��YmMqJ,�JsR0^2M0QNMqOWRTS0U0���[L�Y(M0OKJ,RVL[J,f;J(M§L[Q[I}^�RTd,{ë�Q[R�e�OWf;a[STf
d,f;Z[d,f;J,fgQ7Y!MqY!IKRTQ�^�R0d�M0OWO¡Y,�[f-J,L[��YmM0J`��J;l

hkOKJ,R2M0J�IWOKOWL[J�Y!d!M*Y!fgak�U-hktuhkvEw-xkyåM0Q[a�vAf;Y,Y,fgdE®�Z[IKd,I}Y&�;o�IKJ,L[RTJ`ZNMqY,I#M0O7MqQNM0OWR0S0Ukd`f;^�f;d,J
Y!RMqQNM0OWR0S0U��NM0J`fgaæRTQ[O}U�RTQ�Y!�[f¸ì�Â7ÂNÇ,ì0Ã`ì0Í¡ÔmÇ¥R0^�M»J,IKY,LNMqY,IWRTQ	lºfql�S[l}�ºY!�[f¥J`�NM0ZGf¥R0^
Y!�[fsOKf;Y`Y!fgd2³�M0Q[a¥Y!��fsJ,ZNMqY,I#M0OCd,f;O#MqY,IWRTQ�J,�[IKZ§�Gf;Y�e�fgfgQ»IKY,Jk\gR0{�ZGRTQ[f;QY,Jgl��~MqL[J!M0OpM0Q[a
^�L[Q[\�Y!IWR0QNM0Oº�Q[R�e�OWfga�STf4IKJ�f;IKY,�[fgd�Q[R0Y�Z[d,f;J,f;QY]RTd�IKJ3²�MqY�{�RTJ�Y+´�IW{�Z[OKIW\gI}Y&l=����L�Jg�CIWQ
o�IWJ,L�RTJ,ZNM*Y!I#MqOuMqQNM0OWR0S0UT�%�Q[R�e�OWf;a[STfVJ`YmM*Y!fgJ�IWQ«J,RTL�d,\gf§\&M0J`fgJ3MqQ[a¨YmMqd,STf�Y�Z�d,RT�[OKfg{�J
M0d,fb\m�[M0d!M0\�Y!f;d,IW±;fga��7UJ,�[M0Z=f;J(R0^2RT��ê`fg\�Y!JV²�fql�S�lK�%M¥OKIWQ[fq�pM¥J`fg{�I}ª�\;IWd`\gOWfq�Ef�Y!\ql�´+�ºM0Q[a
J,ZNM*Y!I#MqOpd,f;O#MqY,IWRTQ[J�M0{�R0Q[S3Y!�[fsR0��ê`fg\�Y!J�RTd�Y!�[f;IWdX\;RT{�ZGRTQ[f;Q7Y!J�²�fql�S�lK��M0�GR�oTfq�AOWf;^ÎY�ª�R0^Á�
\gRTQ7Y!M0IWQ[f;a�ª�IKQ	��f�Y!\ql�´+lN�¢R0Y,��hktuhkvEw-xkyíM0Q[a�vAf;Y`Y!f;d2®�Z[IWd`IKY¢a[fgJ`\gd,IK�=f-M]\;RTQ7Y!f;QYuM0\+ª
\gRTL�QY�R0^�J`�NM0ZGfgJsM0Q�a£J,Z[MqY!IWM0Oºd,fgOWMqY!IKRTQ[J-IWQ�Y!�[f;IWd�d,f;J,ZGfg\;Y,IKo0f3a[RT{�M0IWQ�JglCw�L[d�e�RTd`�
J,IK{�IKO#M0d`OKUia[f;J,\;d,IW�GfgJ�M¥\;RTQ7Y!fgQ7Y�M0\;\gRTL[Q7Y�R0^2J,�[M0Z=f;J�M0Q[aJ,Z[MqY!IWM0O¢d`fgO#M*Y!IWR0Q[J�^�RTd]o�I�ª
J,L[R0J,ZNMqY,I#M0O¢M0QNM0OKRTS0U�IWQZ�d,RT�[OKfg{îJ,RTO}o�IWQ[S[�EM0Q[a�Z[d`R�o�IKa[fgJ(M§o0R�\gM0�[L[OWM0d`U¸M0Q[aaNM*YmM
J`Y,d,L[\�Y!L[d`fgJ�^�RTd�d,f;Z[d,f;J,fgQ7Y,IWQ[S�Y!�[f-\gR0QY,fgQ7Y&l

j�QæM0a[a[I}Y!IKRTQ	�_�=R0Y,�èh�t2h�vCw-x�yïM0Q[azvAf;Y,Y,fgd�®�Z[IWd`IKY�Z[d,R�o�IWa[fcM¸Z�d,R�\gfgJ`J�M0\g\;RTL[Q7Y
^�RTd4Y,�[fgIKdbd,fgJ`Z=f;\;Y,IKoTfiY!M0J,�Jgl�����fgIWdbZ�d,R�\gfgJ`J�M0\g\;RTL[Q7Y�IWJbM0d�Y!IK\gL[OWMqY!f;a�IWQ�Y,fgd,{�JbR0^
Y!�[f;IWd4Y!M0J,�¨a[fg\;RT{�ZGRTJ`IKY!IKRTQ[J;�¢{�f;Y!��R�a[J�^�RTd�M0\g\;RT{�Z[OWIKJ,�[IKQ[S£J`Z=f;\gIK�[\cY!M0J,�J�IWQ�Y,�[f
YmM0J`��J�Y!d`L[\;Y,L[d,fq�NM0Q[a�M0OKSTRTd`IKY!��{�Jº\gR0d,d,f;J,ZGRTQ[a[IKQ[S]Y!R�Y!�[f�{�f;Y,�[R�a[Jgl[wXL�d¢e¢R0d,��J,IW{�I}ª
O#M0d`OKU�Z[d,R�o�IWa�fgJ�M�Z[d`R�\;fgJ`J¢M0\;\gRTL�QYº^�RTd%o�IWJ`L[RTJ`ZNMqY!IWM0ONM0Q[M0OWRTSqU]IWQ(Z[d`RT�[OKfg{¤J`RTOKo�IWQ�SXIWQ
Y!f;d,{�J¢R0^AY!M0J,�(J`Y,d,L[\�Y!L[d`fgJ;�[{�f�Y!�[R�a[J¢M0Q[abM0OKSTRTd`IKY!��{�J;l7hðJ,IKSTQ[I}�N\&M0Q7Y��NQ[a[IKQ[S�R0^�R0L[d
e¢R0d,��IWJºY!�NMqY¢IK^	M0Q[a4e��[f;Q�M�J�Y!fgZbIKQ�Y,�[fkZ[d`RT�[OKfg{sª�J,R0OKo�IWQ[S-Z[d`R�\;fga[L�d,f��GfgIKQ[S�Y,d!M0Q[JÁª
^�fgd`d,fga¸^�d`RT{ñM§J,RTL�d,\gfb\gM0J,f�Y!RcMVY!M0d,STf�YsZ[d`RT�[OWf;{ Ô�ÃmÇ,ì â Ç É Í¡Ç�ò¶Ä0Å�ó&ÇmÔ âÎÉ �CY,�[fgQ¸Y,�[f
M0QNM0OKRTSTIK\&M0O�Z[d`R�\;fgJ,J�Q�fgfga�J�Y,R�Õ0ôqÍGì0ÈsÌõÔ,ì0ÆÎÆËôXÏ�Ç�Í¡Ç�Ã,ì â Ç�ì�Í¡Ç�ò¨È�ì�Â7ÂGÌÎÍ�Ï��Gf;Y�e�fgf;Q�Y,�[f
\gRTd`d,f;J,ZGRTQ[a[IKQ[S�IKQ7Y!fgd`{�f;a[I#M*Y!f�J�YmMqY,fgJ�IWQbY!��f�J`RTL[d`\gf�\&M0J`f�MqQ[a�Y,�[fXYmM0d`STf;Y�Z�d,RT�[OKfg{�l
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Ø.¶�ÁcÌ�÷VÌ ö ´q´s¯cÒ´s¸tµs½É¼�y¹t_¼xÏ�ÎHÇ�²t´£_»Kµ.¶}µ[¸�´s¯cy²tÇ�°×²tÅ�±KÇ�²tÊ�¼�_Ë µs²>¼�¹V¶Â¾cÁcÌ ö ´.´s¯c5¼�y¹t_¼V²tÅ�Ë
y´s¯cÈ
²�ÀKµyÏc¶�´�»Kµ£_µ�¸t¾�¸t¼�²tÁ>¶}Äy¸t¼³Çs_¸tµ£²>¾�¶}¾cÁl´£²�µ£²>¼�¹tÕ±KÇ�²tÊ�¼�_Ë�µyÌ0øn¾�´£yÇaË�µ�²tÅP´U°S±³_µ�²tÅ[½V¾K²*¿�¼�_ÀKÁttÏ
¶�´�»�µ£_µ�²>¾K¼�°�¹V¶Âµs»c²>µ£±�¸�´s¶Â¸t¼³½V¾c²�¿�¼�_ÀcÁtÕÅh²tÇ�Ë�¸�½�¶}¾cÁ�¸t¾�¸t¼�²tÁ>¶�_µyÌ

���[f]Ó%d`R0Y!f;L[JkJ�U�J�Y!f;{ùIKJkM0QVIW{�Z[OWf;{�f;Q7YmMqY,IWRTQbR0^PRTL[d2\gRT{�Z[L�Y!MqY!IKRTQNM0O=Y!�[f;RTd`U�R0^po�I�ª
J,L[R0J,ZNMqY,I#M0O�M0QNM0OKRTS0U�IWQsZ[d`RT�[OKfg{íJ,RTO}o�IKQ[S[lqÓ%d,R0Y,fgL[J_M0a[a�d,fgJ`J,f;J¢M0OKO�{�M�ê`RTdPJ,L[��Y!M0J,�JºR0^
M0QNM0OKRTSTIK\&M0OZ[d`RT�[OWf;{|J`RTOKo�IWQ�S[l0ú2R�e¢f�oTfgd;�J,IWQ�\gf~o�IWJ`L[RTJ,Z[MqY!IWM0O�d`fgZ[d`fgJ,f;Q7YmMqY,IWRTQ[J%a�R�Q�R0Y
\&M0Z�Y!L[d`f�²�Q[RTQ�ªõo�IKJ,L[R0J,ZNMqY,I#M0O#´G\gM0L[J!MqO�MqQ[a�^�L�Q[\;Y,IWRTQNMqOT�Q[R�e�OWfga�STf0��Y!��f�{�M0Z[Z[IKQ[S~YmMqJ,���
M0J�e¢fºe�IWOKOTa[fgJ`\gd`IW�Gf�IKQ�a�f;YmMqIWO7�GfgOWR�e-��STf;Q[fgd,MqY!f;JP{]L�OKY!IKZ[OWfPIWQ[I}Y!I#MqOq{�M0Z[Z[IKQ[STJ��Gf;Y�e�fgfgQ
M�d`f;Y!d`IWf�oTfga§J,RTL[d`\gf]\gM0J,f�M0Q[a�Y!�[f�YmM0d`STf;YuZ[d,R0�[OWf;{Vl��NL[d�Y!�[f;dg�GJ,IWQ�\gf�Y,�[f�f;oqM0OWL[MqY!IKRTQ
J,L[��YmM0J`��MqZ[Z=fgM0d,JºY!R�d,f;Ð�L�IWd,f2\&MqL[J!M0OGM0Q�a�^�L[Q[\�Y!IKRTQNM0O��Q[R�e�OWf;a[STf0��M0Q�a4J,IKQ[\gfu\&M0L�J!M0O�ª
IKY�U(IKJ�²�MqY¢{�RTJ�Y+´%RTQ[OKU(IK{�Z�OWIW\;IKYPIWQ�o�IKJ,L[RTJ`ZNMqY,I#M0O�d,f;Z[d,f;J,f;QY!MqY!IKRTQ[J;�[Ó%d,R0Y,fgL[J�a[R�fgJ¢Q�R0Y
M0L�Y,RT{4M*Y!f�Y,�[fsf;oqM0OKLNMqY,IWRTQ�YmM0J`�Ve�IKY,�¥o�IWJ,L�RTJ,ZNM*Y!I#MqOEd`f&M0J`RTQ[IWQ�S[l	��U§f�À�M0{�IWQ[IKQ[S�Y,�[f
OWIK{�I}YmMqY,IWRTQ[J�R0^ºL[J`f�R0^po�IKJ,L[RTJ`ZNMqY,I#M0O��Q[R�e�OWf;a[STfsM0OKRTQ[fq�=Ó%d`R0Y!f;L[Jk�[f;OWZ[JuIWa[f;Q7Y!IK^ÎUbY,�[f
Q[fg\;fgJ`J!M0d�U�^�L�Q[\;Y,IWRTQNMqO	d,RTOKfgJ�R0^E\&MqL[J!M0OA�Q[R�e�OKfga[STf�IWQ�M0Q[M0OWRTS0IW\&MqO=Z[d`RT�[OKfg{ûJ`RTOKo�IKQ[S[l
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Ø.¶�ÁcÌ�üVÌ�ý�¯K¶Âµ�Ö�Á>»KÇsÐ¶Â¼}¼}»Kµ£´£Ça¸�´£_µ�´s¯c
¶}¾K±�»c´Ù¸t¾�À�²>»K´£±�»c´G´£²�ÎHÇs²t´£_»Kµ+Ú4´£Ça¸t¾Kµ£ÅhyÇ×¶}¾&´s¯Kl¸�ÊKÈ
µ£´£Ça¸tÄe´yÌpý�¯c;¶Â¾c±�»c´N¶Âµ�¸t¾ ç�þ�à_á\äSë�æ Ç�y±KÇs_µ£_¾S´s¶}¾cÁ�´s¯c ´s¸�ÇsÁty´�±KÇs²tÊ�¼�_Ë ì µs¯c²�¿�¾ ¸�´�´s¯K
Ê³²t´£´£²>Ë ¼�yÅÚ´aðaÌPý�¯c#²>»K´£±�»c´N¶}µN¸�±KÇs²�Äe_ÀK»cÇ��Çsy±KÇs_µ£_¾S´£_À ¸tµN¸+µs+ÿS»c_¾�Äe&²tÅ ç�þcàyá4äRë�æ�ç
ì µs¯K²*¿�¾�¶}¾ ´s¯c�ÁtÇ�¸*°�¸�Çs_¸&¸�´�´s¯c�Ê³²t´£´£²>ËlÈ~Ç�¶�Á>¯S´×²tÅ5´s¯cNÖ�Á>»cÇs�ðaÌºÎ�Çs²t´£_»Kµ×Át_¾KyÇ�¸�´£_µ�´s¯K
±KÇ�²VÄe_ÀK»KÇsÕÊS°�´£Ça¸t¾Kµ£ÅhyÇsÇ�¶}¾cÁ�¸�±KÇs²�Äe_ÀK»cÇs×ÅhÇs²>Ë ¸Nµ£²>»cÇaÄe�Äy¸tµ£ ì µs¯c²*¿Ù¾&¸�´�´s¯K�´£²t±;²tÅA´s¯K
Ö�Á>»KÇs�ðaÌ=øn¾<´s¯c�±KÇs²�Äe_µsµyÏ.¶�´ÐÇsy´£Ç�¶�y¹t_µlµ£²>»cÇaÄe�Äy¸tµs_µyÏ.Át_¾cyÇ�¸�´£_µ�Ë�¸�±�±�¶}¾cÁ>µ�Ê4y´U¿Òy_¾�´s¯K
´s¸�ÇsÁty´Ù±KÇs²tÊ�¼}_Ëï¸t¾KÀ�´s¯c×µ£²>»KÇ�Äe�Äy¸tµ£�¸tµÙ¶}¾KÀK¶ÂÄy¸�´£_À�¶}¾�´s¯cGÖ�Á>»cÇ�tÏK¸t¾KÀ#µ£²�²>¾ºÌ
� ��>�?�<���B��

�XQ[R�e�OWfga�STf(J`YmM*Y!fgJ-IKQcÓºd`R0Y!f;L[J�M0d,f(d`fgZ[d`fgJ,f;Q7Y!fga£M0J × ª�� OKIWQ[f�a[d!M&e�IWQ�STJ-STfgQ[f;d!MqY,fga
�7UioTfg\�Y!RTd�STd,M0Z[�[IK\gJXZ[d`RTSTd!Mq{�JXJ`L[\m�M0J
	k�[S§M0Q�a��q�NS�l	ã£fse�IWOKOP\gM0OWOpY,�[fgJ`f�J�YmMqY,fgJ

������������� ²�M0QbMq�[�[d,f�o�I#MqY,IWRTQ�R0^���J�U�{]�=R0OWIW\2IW{�M0STf;Jg�}r�MqJ�Y!��f;U3\;RTQ7YmM0IKQ3IW{�M0STIKJ`Y,IW\�IWQ�ª
^�RTd,{�MqY,IWRTQ�d,f;Z[d,f;J,f;QY,fgaiJ�U�{��=RTOKIW\gM0OWO}U[´+lNÓ%d,R0Y,fgL[J2YmM0�qfgJkM0JkIKQ[Z[L�YkM0Q ������������ d,f;Z�ª
d,f;J,fgQ7Y,IWQ[S§M0Q£L[Q�J,RTO}oTfga�YmM0d`STf;Y�Z[d`RT�[OWf;{V�	M0Q[a£R0L�Y!Z[L�Y!J�M�Z[d`R�\;fga[L�d,f�Y,RVJ`RTOKo0f�Y,�[f
YmM0d`STf;Y�Z[d`RT�[OWf;{V�	e���fgd,f�Y!�[f�RTL�Y,Z[L�Y�Z[d,R�\gf;a[L[d`f4IWJ�M�J,fgÐL[f;Q[\gfbRq^ ������������� M0Q[a
Y!d,M0Q[J`^�R0d,{�MqY!IKRTQ[Js�Gf;Y�e�fgfgQèY,�[fg{�l_�PIWSTL�d,f�¯»IKOWOWL�J`Y!d,MqY!f;J]e��NMqY4Ó%d,R0Y,fgL[J3S0fgQ[f;d!MqY,fgJ
RTQ[\;fVMiJ`RTL[d,\;f�M0QNM0OKRTS¥IWJsJ`fgOKfg\;Y,fga	l_xXIKo0fgQ«M0Q ������������ d,f;Z[d,f;J,fgQ7Y,IWQ[ScY!�[fbY!M0d,STf�Y
Z[d,R0�[OWf;{î²�MqY�Y!��f��GR0Y,Y,RT{(ª�OWf�^ÎY�R0^PY,�[f-�NSTL[d`f�´��=Ó%d,R0Y,fgL[JuSTfgQ�fgd!M*Y!fgJkM�Z�d,R�\gfga�L[d,f�^�RTd
J,RTO}o�IWQ[SXY!��fuZ[d`RT�[OKfg{¤IKQ�Y,�[f2^�R0d,{¤R0^	M�J`fgÐL[f;Q[\gfXR0^ ������������� ²�J`�[R�e�Q3IWQ(Y!�[f�STd,M&U
M0d,fgMsIWQb�NSTL[d`f�´+l

Ó%d,R0Y,fgL[J�\;RTQ7YmM0IKQ[J�M]OWRTQ�Sqª�Y,fgd,{¶{�fg{�RTd`U�R0^CJ,R0L[d,\;fX\&M0J`fgJg�[e���fgd,f-fgM0\m��J,RTL[d`\gf-\&MqJ,f
\gRTQ7Y!M0IWQ[J�MVZ�d,RT�[OKfg{sª�J`RTOKo�IWQ�SbZ[d,R�\gf;a[L[d,f¥²�M0J�IWOKOWL[J�Y!d,MqY!f;a�IKQ£�EIWSTL[d`f�¯7´���M0Q�a£IWJ�IWQ�ª
a[f�À�f;as�U�M0Q ������������ d`fgZ[d`fgJ`fgQ7Y!IKQ[S�Y!�[f_IWQ�IKY!IWM0O0�Q[R�e�OKfga[STf�J`Y!MqY!f�IWQ-Y!�[f�Z[d,R�\gf;a[L[d,fql
Ó%d,R0Y,fgL[J�J`RTOKo0fgJkM0Q¥IWQ�Z[L�Y2YmM0d`STf;YkZ[d,RT��OWfg{¬�7UVf�À�fg\;L�Y!IKQ[S4Y,�[f��[o0f]{�M�ê`RTd2J,L[��Y!M0J,�J

�



R0^¡M0QNM0OKRTS0UTlq���[f��Nd,J�Y_Y!M0J,��IWJ%d,f�Y!d`IWf;oqM0O��0IKQ(e���IW\m�(Y!�[f�YmMqd,STf�YºZ[d,RT��OWfg{��0d`fgZ[d`fgJ`fgQ7Y!f;a
�7U«M�J`IWQ[STOKf ������������ �ºIKJ�L�J,fga¨M0J�M�ÐL[f;d`U�IKQY,R�Y,�[f�\&M0J`fV�[M0J,fql_j�^uY!�[f�d`f;Y!d`IWf�o0MqO
YmM0J`�¥RTL�Y,Z[L�Y,J�{�L[OKY,IWZ[OKf�J,R0L[d,\;f�\gM0J,f;Jg�AY!��fgQ»Óºd`R0Y!f;L[J-J,f;OWfg\�Y!J-RTQ[fs^�RTd�^�L�d`Y!��fgdXZ[d`Rqª
\gf;J,J,IKQ[S[lA���[f(J`fg\gR0Q[a£J`L[��YmMqJ,�¥IKJX{4M0Z�Z[IWQ[S�²�M0JXIWQ�a[IW\gMqY!f;aiIWQ��PIWS0L[d,fs¯T´��	IKQ¥e��[IW\m�
Y!�[f2fgOKfg{�fgQ7Y!Jk²�I�l�fqlK�7R0��ê`fg\�Y!Jg��d,f;O#MqY,IWRTQ�Jm´PR0^ ������������ d,fgZ�d,fgJ`fgQ7Y!IKQ[S�Y,�[f2Y!M0d,S0f;Y_Z[d,R0��ª
OWf;{ûM0d`fX{4M*Y!\m�[f;a�e�I}Y!�b\;RTd,d`fgJ,ZGRTQ[a�IWQ[S(fgOKfg{�fgQ7Y!J�IKQ3Y!�[f ������������ e�I}Y!�3e��[IK\m��Y,�[f
J,RTL�d,\gf�\&M0J`f�IKJ�IKQ[a[f+À�f;a	l����[f4R0L�Y!Z[L�Y�R0^�Y!�[f�{�M0Z[Z[IKQ[SbYmM0J`��IKJ�M�J`fgd,IKfgJ�R0^~{�M0Z[J;�
f&M0\m�cOKIWQ[�IWQ�S3M0Q¥f;OWf;{�f;QY�IWQ§Y,�[fsJ,RTL�d,\gf�Y!R�M0Qif;OWfg{�fgQ7YkIWQ¥Y!��f�YmM0d`STf;Ygl¡���[f�Y!�[IKd,a
J,L[��YmM0J`�3IWJ~Y,d!M0Q[J�^�fgd;lNÓ%d,R0Y,fgL[J�Y!d,M0Q[J�^�fgd,J�Y,�[fXJ`Y,fgZ[J�IWQ3Y,�[fXZ[d`R�\;fga[L[d`f-IWQ3Y!��f�J`RTL[d`\gf
Y!R�Y!�[f�YmM0d`STf;YuZ[d,R0�[OWf;{¬RTQ[f�J�Y!f;ZiMqYkM�Y!IK{�fql����[f�Y,d!M0Q[J�^�fgd2YmM0J`��{�M&U�M0OWJ`R�IKQ7oTRTO}oTf
M0aNM0Z�YmMqY,IWRTQ�R0^AJ`RT{�f2fgOKfg{�fgQ7Y!J�IWQ�Y!�[fuJ,RTL[d`\gfu\&M0J`f0l����[fk^�RTL[d�Y!��J`Y!f;Z3IWJ_f;oqM0OKLNMqY,IWRTQ	l
Ó%d,R0Y,fgL[J-Z[d`fgJ,f;Q7Y!OKUcL�J,fgJ�Z[d`fg\gR0{�Z[IKOWf;ai��Q�R�e�OKfga[S0f(^�R0dXf;oqM0OWL[MqY!IKQ[S4Y!��f�J`RTOWL�Y!IWR0Q¥Y!R
Y!�[f3Y!M0d,S0f;YsZ[d`RT�[OKfg{��PM0J�a[fgJ`\gd,IK�=f;a��=f;OWR�e-lpj�^�Y!�[f4f;oqM0OWL[MqY!IKRTQ£^�M0IKOWJg�AY,�[fgQ�IKY]STR�f;J
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�PMq�[OWfV�4J,��R�e�J��¢R�o�O#MqQ	r�J�RTQ7Y!RTOKRTS0UcR0^~Y,d!M0Q�J`^�RTd`{4MqY,IWRTQ�JglA���[fbMqZ[Z[OWIK\&MqY,IWRTQ�R0^~Y,�[f
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fgOKfg{�fgQ7Y�IWQ[J�YmM0Q�\gf�²�IKQ�e���IW\m��Y!�[fXY�e�R�f;OWfg{�fgQ7Y2IWQ�J`YmMqQ[\gf;JuMqd,f-\gRqª�OWR�\&MqY,fga	l�´

o X b��1��W X �����W Y!M0�0f;J]IWQcY�e¢R§J,f;Y,JsM0J�IWQ[Z�L�Yb²Îe¢f�e�IWOKO%\&M0OKOºY,�[fg{ É Ç âBp ì�M0Q�a É Ç âqp Å�´+l
���[f�{�f;{]�=f;d,J�R0^ É Ç âqp ì�M0d`fc{�R�oTf;a¦Y,R�Y,�[f�OWR�\&MqY,IWRTQ[J4R0^�Y,�[fc{�f;{]�=f;d,J�R0^ É Ç âqp
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Ç�_Äe´s¸t¾cÁ>¼� ¼�²�Äy¸�´s¶�²>¾ÆÏ�µ�¶�·ytÏK¯c_¶�Á>¯S´yÏK¿�¶}ÀK´s¯ÆÏS²tÇa¶�_¾R´s¸�´s¶}²>¾
Äy¶�Ç�Äy¼� ¼�²�Äy¸�´s¶�²>¾ÆÏ�µ�¶�·ytÏK¯c_¶�Á>¯S´
¼}¶}¾c ¼�²�Äy¸�´s¶�²>¾ÆÏ�¼}_¾cÁt´s¯ÆÏc_¾KÀ�È~±³²>¶}¾S´+Ù�Ïc_¾KÀ�È~±³²>¶}¾S´�÷VÏ�´s¯K¶}Ä�½V¾c_µ�µ
µ£y´ ¼�²�Äy¸�´s¶�²>¾ÆÏK²tÇa¶�_¾R´s¸�´s¶}²>¾ÆÏcÅÚÇ�²>¾R´yÏ�ËN¶}ÀKÀK¼�

ýA¸�Ê�¼�2÷
Î�Ç�¶}Ë�¶�´s¶}¹t�_¼}_Ë
_¾R´sµ_Ì

ÅglEj�^ É Ç âBp ì»MqQ[a É Ç âBp Åb�[M�o0f3Y!�[f4J!M0{�f4QL[{]�Gfgd�R0^�fgOKfg{�fgQ7YsIKQ[J`Y!M0Q[\gf;Jg�CY!�[f;Qf&M0\m�
fgOKfg{�fgQ7Y~R0^ É Ç âqp ìsIWJ_Z[O#Mq\gfga4RTQbM�a�IWJ`Y,IWQ[\�Y~f;OWfg{�fgQ7Y�IWQ É Ç âqp Ågl����[f�f;OWfg{�fgQ7Y�IWQ[J�YmM0Q�\gf
{4M*Y!\m�[IKQ[SbIWJ-M0d`�[IKY,d!M0d�UTl=j�^ É Ç âBp ìV�NM0J-{�RTd,f]f;OWf;{�f;QY,Jg�	Y,�[fgQ�{]L[O}Y!IWZ�OWf�{�fg{��=f;d,JXR0^

É Ç âqp ì«M0d,fiZ�O#M0\;fgaæMqY�Y!�[fiOKR�\gMqY!IKRTQ[J�R0^�f&M0\m�æ{�fg{]�Gfgd3Rq^ É Ç âqp Ågl����[fcQ�L�{]�=f;d3R0^
fgOKfg{�fgQ7Y~IKQ[J`Y!M0Q[\gf;J~IWQ�Y!�[f;J,fXSTd`RTL[Z[J�IWJ¢a�f;Y!f;d,{�IWQ[f;a3�7U�Y,�[f�QL[{]�Gfgd¢R0^�fgOKfg{�fgQ7Y!J�IWQ

É Ç âqp ÅXa[I}o�IKa[fgab�7U3Y,�[fXQL[{]�Gfgd�R0^Cf;OWfg{�fgQ7Y,J�IWQ É Ç âBp ì0l[j�^ É Ç âBp Å��NM0J¢{�RTd`f�fgOKfg{�fgQ7Y!J;�
Y!�[f;Q¥fgOKfg{�fgQ7Y!J2R0^ É Ç âqp ìbM0d`f�a[IKJ`Y,d,IW��L�Y!f;a¥M0\;d,RTJ`J2Y,�[f�OKR�\gMqY!IKRTQ[J�R0^EY!�[f�{�f;{]�Gfgd,J2R0^

É Ç âqp Ågl

y e�W�� Y ��W!z��1�VU YmM0�qfgJ�Y�e¢R�RT��ê`f;\;Y,J�Y,�NMqY�M0d`f W X e`\afl�aU�� �uM0Q[aæZ[O#Mq\gfgJbJ`RT{�f¥Y!�[IKd,a
RT��ê`f;\;Y�IWQ4�=f�Y�e¢f;fgQ�Y!�[f;{Vl�j�Q�Y,�[f�Q[f�e ������K����� ��´ºY!�[fkY�e�R(RT��ê`f;\;Y!J2M0d`f�Q[RsOKRTQ[STf;d
Y!RTL�\m�[IWQ[S�M0Q�a × ´�Y,�[fXY!�[IKd,a�IWJ~Y,RTL[\m�[IKQ[S��=R0Y,��R0^EY,�[fg{�l

{ ��^KS���\���W�� YmMq�0fgJ�IKQ-M0Q-fgOWf;{�f;Q7Y�RTdAJ,f�YERq^�f;OWfg{�fgQ7Y,J�M0Q[a-STfgQ�fgd!M*Y!fgJ U Q�f;e¸IKQ[J`Y!M0Q[\;fgJ
R0^�Y!�NM*Y(fgOWf;{�f;Q7YsRTdsfgOKfg{�fgQ7Y!JsIKQ¸Y!�[fbQ�f�À�Y ������������ l%j�Y,J��Gfg�[M�o�IKRTd]IWJsJ`IW{�IWOWM0dXY!R

R���\ X �!^ X �� �Af�À�\;fgZ�Y-Y!�[MqYXIKYka[R�fgJ�Q[RqYX\m�NM0Q[S0f]Y!�[f]J`IW±;f]RTdkY,�[IW\m�Q[f;J,J-R0^ºfgOKfg{�fgQ7Y!J;�
M0Q[a�\&M0Q�e�RTd,�3R0QVJ`f;Y!J2M0J�e�fgOKO�M0J�J,IWQ�STOWf�f;OWf;{�f;QY2IKQ[J`Y!M0Q[\gf;Jgl

�T�
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�¢R�o�OWM0Q	r¹JARTQ7Y!RTOKRTS0UuR0^ ^�_K���J�ZW`�ab��|b`�1ae���S|��S��V���VU!WK ²��EM0�[OWf × ´=\gR0QY!M0IWQ�Jg� _���\ZW��VU���S�� �

\!�T_�\�S�� � S��aU�� �7M0Q�a ���W l0����f�fgOWf;{�f;Q7Y!J%M0d`f¢d`fgZ[d`fgJ,f;Q7Y!fga�M0JP^�d,M0{�fgJEe�I}Y!�sJ`OWR0Y,JEY!�[MqY
\&M0Q��RTOWa£oqM0OKL[fgJ;lp�NRTd�f�À�M0{�Z[OWfq�pM _���\ZW��VU���S�� �NM0JsM S X \���Wl� X U � !�T}�� � f����Z��f!W �

z`�TR�W�f ��M0Q[a~X _K���VU!W���Wl� X U l�hkOWO=fgOKfg{�fgQ7Y!J��NM&o0f�M S X \���Wl� X U �Ne��[IW\m���[RTOKa[J�M�oqM0OKL[f
d,f;Z[d,f;J,fgQ7Y,IWQ[S4M0Q�M0�[J,R0OWL�Y,fXOWR�\&MqY,IWRTQbRTQ�M0Q ������������ ²�fql�S[l W X ^ � _K�T��f!W ´�l

���[f \ X U1U���\ZW`� X U IWJ¢M�J,ZGfg\;I#M0O ��S��V���VU!W e��[IK\m�4e�f�a[fgJ`\gd`IW�Gf�L[Q[a[f;d¢Z[d`IW{�IKY,IKoTf�d`fgO#M�ª
Y!IKRTQ[JglN����f ���W IWJ2M0Q[RqY!�[f;duJ`Z=f;\gI#MqO ��S��T���VU�W lGh ���W \&MqQV\;RTQ7YmM0IKQ§M0Q7U�QL[{]�Gfgd2R0^

��UlZW��VU`\��� R0^ ��S��V���VU!WK l8� ��WK M0OKJ,R��NM&oTf�M0Q:X _K�V�VU�W���W`� X U �¡Y,�[f-o0MqOWL[f-R0^Ee��[IW\m�
IWJ�RTQ[fkRq^AY!�[fuZ[d,IK{�I}Y!IKo0f R`�Z_���\ZWl� X U` ²�a�fgJ,\;d,IK�=f;ab�=f;OWR�eu´�l�hkQ ��S��T����U!W���U`ZW��VU`\��
IWQ]Y,�[f ���W IKJ%J,ZGfg\;IK�Nf;a�IKQ]Y!�[f�d,f;Z[d,f;J,f;QY!MqY!IKRTQ�M0JpY!�[f g1_ X U�W �M0Q�a4M0Q�R0Y!�[f;d%fgOKfg{�fgQ7Y
IWJ-J,ZGfg\;IK�Nf;a¸M0J-Y!��f �J�ZR1R�S�� lC���[f�R0d,IWf;Q7YmMqY,IWRTQcIWJ-a[f��NQ[f;a¸M0J�M0Q¨²�IW{�M0STIKQNM0d�U[´2OWIWQ�f
^�d,RT{íY!�[f �J�ZR1R�S�� Y!RXY!�[f g1_ X U!W IWQ]Y,�[f RK�T_���\ZW`� X U J,ZGfg\;IK�Nf;a(IWQ]Y!��f
X _K�V�VU�W���W`� X U l

®�RT{�f;Y,IW{�fgJ�M�Â�ì0Ã â Rq^pM0Q ��S��T����U!W���U`ZW��VU`\�� {]L[J�Y��=fXd`f;^�f;d,fgQ�\gfga¡l=�NRTd¢f�À�M0{�Z[OWfq�
IK^�M2OWIKQ[f_Y,RTL[\m�[f;JPY!��f~{�IKa[a[OKf_Rq^�M0Q[R0Y,�[fgdEOWIKQ[f0��Y!��fgd,f¢{]L[J`YP�=f�J,RT{�fºe~M&U�Y!R�a[f;J,\;d,IW�Gf
Y!�[f]Ç�ÍGÕ(R0^=Y,�[f��Nd,J�Y_OWIWQ�f�M0Q[a(Y!�[f-ÈsÌ�Õ7Õ�ÆWÇ�Rq^¡Y!��f2Q�f�À�Y&l7�CR�J`L[Z[ZGRTd`YºY,�[IWJ;�7IWQ��¢R�o�OWM0Q
a[IK =fgd`fgQ7Y2Z[d,IK{�I}Y!I}oTfkf;OWf;{�f;QY,J��NM&oTf-a[IK =fgd`fgQ7Y2�IWQ[a[J�R0^ ��_��1�� J,L[\m�§M0JXÈsÌ�Õ7Õ�ÆWÇ~M0Q[a
Ç�ÍGÕ0l

� �aU��� �NM&o0f ZW���_�W M0Q[a �VU�R�^ X ��U�WK �ºM0J]e�fgOKO�M0J _K�Z��f!W���!�TR�� M0Q�a S���g�W�����ZR��
�J�TR��V^ X �aU!WK l7���[f ��S��T�K�VU!W���U`ZW��VU`\�� r�JºQNM0{�fgJPM0d,f¢d,fgOWMqY!f;a�Y,RkY!�[f¢J`U�{]�GRTOWJEQNM0{sª
IWQ[S~Y,�[fgJ`f_M0d,fgM0J_²�fql�S[l S���U��K�Z�!�VU�R��V^ X ��U!W e�IKY!� ��_��1�!��_���S���W`� X U` � f�����1�VU�R���^ X ��U!W �

f������ZW���_�W��V^ X ��U!W � f������_K�Z��f�WK!�ZR��V�J�ZR1R�S�� �AMqQ[a f������S���g�WK!�TR��T�J�ZR!R�S�� l�´

� �T_�\�S��� � Vd�e���_��� ��M0Q[a _���\ZW��VU���S��� �NM&oTf !�ZR��� �e��[IK\m�bM0d,f�d`fgO#M*Y!fga�Y!R�fgOKfg{�fgQ7Y
IWQ[J�YmM0Q�\gfgJXe�I}Y!�¥Y!��f]^�RTOWOKR�e�IKQ[S3d`fgO#M*Y!IWR0Q[Jg� f������!�ZR��K� ²ÎY!�[f]Y,RTZ�´�� f������!�TR��1� ²�Y,�[f
d,IKST�7Y�J,IWa�f�´�� f������!�TR���� ²�Y,�[f-�=R0Y`Y!RT{4´���M0Q[a f������!�ZR���� ²�Y,�[f-OWf�^ÎY�J,IWa�f�´�l
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Øc²tÇs´£Çs_µsµ ¼�²V²t½VµnÈ7¼Â¶�½ttØ Äy»cÇs¹t
¼�²�Äy¸�´s¶�²>¾ÆØ Äe_¾S´£yÇ

Þ�²t´£´£²>ËlÈ~Ç�²>¸tÀ ¼�²V²t½VµnÈ7¼Â¶�½ttØ ¼}¶}¾K
�Ù¶�Á>¯S´nÈ~Çs²>¸tÀ ¼�²V²t½VµnÈ7¼Â¶�½ttØ ¼}¶}¾K
Ü yÅÚ´nÈ~Ç�²>¸tÀ ¼�²V²t½VµnÈ7¼Â¶�½ttØ ¼}¶}¾K
ý[²t±cÈ~Çs²>¸tÀ ¼�²V²t½VµnÈ7¼Â¶�½ttØ ¼}¶}¾K
� ²>¼}ÀK¶}yÇ£È~±�¸�´s¯ ¼�²V²t½VµnÈ7¼Â¶�½ttØ ¼}¶}¾K

¼�²�Äy¸�´s¶�²>¾ÆØ Ê³²t´£´£²>ËlÈ~Çs²>¸tÀ
´s¯K¶}Ä�½V¾c_µ�µyØ ´s¯�¶}Äs½
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_¾R´sµ�ÅÚÇs²>Ë ÅÚ²tÇs´£Ç�_µsµ�±KÇs²tÊ\¼�_Ë ç�þcà_á\äSëVæ Ù�Ì

� »�¸t¼}¶�´s¸�´s¶�¹tv;H¸�Ç�¶Â¸�Ê�¼�_µ
ª!>lH u GV§ ±³yÇs±³_¾KÀK¶}Äy»�¼}¸�Ç£È7¸t¾cÁ>¼�tÏSÇ�¶�Á>¯S´nÈ7¸t¾cÁ>¼�eÈ7Äe¿×Ï

0*á�È7¸t¾cÁ>¼�eÈ7Äe¿�Ï!0*á�È7¸t¾cÁ>¼�eÈ7ÄyÄe¿�Ï
Ç�¶�Á>¯S´nÈ7¸t¾cÁ>¼�eÈ7ÄyÄe¿

u AÆ«Rªc¨ED5A�>[§ Ê³²t´£´£²>Ë�ÏK´£²t±ºÏ�Ç�¶�Á>¯S´yÏKÄe_¾R´£yÇ_Ï\²��\È~Ê³²t´£´£²>Ë
²��4È~´£²t±ºÏ�²��4È~Ç�¶�Á>¯S´yÏK²��4È7¼�yÅÚ´

§xD5�ZGV§ µsË�¸t¼Â¼xÏcË
_ÀK¶}»KË#Ï�¼Â¸�ÇsÁt
¨E�JDh«E�K>lGV§_§@GV§ ´s¯K¶}¾ºÏV´s¯�¶}Äs½4ÏK¹tyÇs°SÈ~´s¯K¶}Ä�½
§@��G�GV�A§ µs¼�²�¿×ÏKË
_ÀK¶Â»KË�Ï�Åh¸tµs´

�8DÚ©�GV«t¨ED5A�>[§ ¼�yÅh´yÏcÇ�¶�Á>¯S´yÏ�»c±ºÏcÀc²�¿�¾
u G�>lHK¨E�[§ µs¯c²tÇ�´yÏKË
_ÀK¶}»KË#Ï�¼}²>¾cÁ
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�PMq�[OWfs¯3J`�[R�e�JXJ,RT{�f]R0^ºY,�[f]o�IWJ,L[M0OPf;OWfg{�fgQ7Y,JXM0Q[aiY!��fgIWdkMqY,Y,d,IK�[L�Y!f�o0MqOWL[f;Jk^�RTduY,�[f
�Nd,J�Y ������������ IKQbY!�[fX^�RTd�Y!d,f;J,J2Z[d,R0�[OWf;{Vl
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¶}¾�È~ÅhÇs²>¾R´nÈ~²tÅÚÈ~Ê³_¯K¶}¾KÀºÏR²��4È7µnÈ7¶}Ë�¸�Át
� AK¨ED5A�> � G u ªc¨ED5A�>P§ Çs²t´s¸�´s¶}¾cÁcÏ�¾K²t´nÈ~Çs²t´s¸�´s¶}¾cÁ

ýA¸�Ê�¼�2á
Î�Ç�¶}Ë�¶�´s¶}¹t�¹�¶}µs»�¸t¼\Ç�_¼}¸�´s¶�²>¾KµyÌ

has−angle

has−distance

square1

square2

square1−−square2−−connection1

short−distance

right−angle−cw

is−subject−for−connection

is−object−for−connection

Ø.¶�ÁcÌK�VÌ ö ÁtÇ�¸�±�¯�¶}Äy¸t¼AÇsy±KÇs_µ£_¾S´s¸�´s¶�²>¾;²tÅ�´s¯KÉÇs_¼Â¸�´s¶�²>¾Kµs¯K¶}±�µ�¶}¾S¹t²>¼�¹t_À;¿�¶�´s¯;¸�Äe²>¾K¾c_Äe´s¶�²>¾ºÌ
�T� õ�äRê�æ�� ¶}µ5¸
µs¯c²tÇ�´5À�¶}µ£´s¸t¾KÄeÕ´£²
´s¯cÕÇa¶�Á>¯R´5²tÅ ç � õ�ä>êcæ�� Ì�i àtëtôcó7þSätúcëcñRæTþcòE  Ë
_¸t¾Kµ5´s¯�¸�´
´s¯cÉ¸t¾cÁ>¼�×¶}µ�¸
Ça¶�Á>¯R´�¸t¾KÁ>¼�×¶}¾�´s¯c×Äy¼}²VÄ�½RÈ~¿�¶Âµ£×ÀK¶�Çs_Äe´s¶}²>¾ÆÌ
�! 5�! ¢¡ £ Ö�ì0ÆËÌ â ì â ÌÎÊ0Ç¥¤Nì0Ã+Ì�ì7ÅgÆWÇ É

¦ LNM0OWI}YmMqY,IKo0f�oqM0d,IWM0�[OKfgJ%M0d`f�J`U�{]�GRTOWJpY,�NMqYº\&MqQ(Y!M0�0f2M-ÐLNM0OWI}YmMqY,IKo0f�oqM0OWL�f~^�RTd%fgOKfg{�fgQ7Y
MqY,Y,d,IK�[L�Y!f;J�RTd�Y!d,M0Q[J`^�R0d,{�MqY!IKRTQ£Mqd,STL[{�fgQ7Y,JglP����f;U¸\gM0Q¸�Gf3�[d`RT�0f;Qa[R�e�Q«IKQ7Y!RVY,�[f
^�RTOWOKR�e�IWQ[S~Y�U�ZGfgJg� �VU���S��� � S X \���W`� X U`¨§ � !�Z}��� � W�fl�1\ j U���!��� � U1e�� Y ��_� � a^��1��R� �

RK�T_���\ZW`� X U` �¡MqQ[a S��VU���W1f` l

�! 5�! ª© M Ã+ÌÎÈsÌ â ÌÎÊ0Ç(7�Ç�Æ}ì â ÌõÄ*Í É

���[f-\gOWM0J,J~Rq^ ^�_`���J�aW`�Zb���b`��ae���S«_���S���W`� X U` ²�J`�[R�e�QVIKQb�PMq�[OWf-°0´¢a[fgJ`\gd,IK�=fX��R�e
\gf;d`YmMqIWQ�o�IWJ`LNM0OTf;OWfg{�fgQ7Y,JAd,fgOWMqY!fEY!R�f&M0\m�-R0Y,�[fgd�MqQ[aXY!�[f b���_K��� Y S���¬ o X W`� X Uc_���S���W`� X U`
²�J`fgf�EM0�[OWf°T´Va[f;J,\gd`IW�Gf�[R�e f;OWf;{�f;QY¥IWQ[J�YmM0Q[\;fgJ�M0d`f¸{�R�o�IWQ�S�IWQ M0Q ������������ l
{ X W���W`� X U �NMqJ�Y,�[f�M0d,S0L[{�f;Q7Y!J a^��!��R M0Q�a RK�Z_���\ZW`� X U l

®§M0Q7U¸J`ZNMqY,I#M0O_d,f;O#MqY,IWRTQ[J`�[IWZ�J��Gf;Y�e�fgf;QåZ[d`IW{�IKY,IKoTf�fgOKfg{�fgQ7Y!J]M0d,f3d`fgZ[d`fgJ`fgQ7Y!f;a«e�I}Y!�

\ X U1U���\ZWl� X U` l7h \ X U!U���\ZW`� X U IKJPMuZ[d,IK{�I}Y!IKo0fºfgOWf;{�f;Q7YEe�I}Y!�sM U��T��� l � X U!U���\ZW`� X U`
M0d,f2^�d!M0{�fgJºe�IKY,��Y�e�R�^�RTL[dÁª�J`OWR0Y,Jg� ae Y�[ ��\ZW �KXZY�[ ��\ZW � �VU���S�� M0Q[a RK��ZW���U`\�� ��d`fgZ[d`f�ª
J,f;QY,fga�e�IKY!� �����ae Y�[ ��\ZW���g X _���\ X U1U���\ZW`� X U � ���� XZY�[ ��\ZW���g X _���\ X U1U���\TW`� X U � f�����1�VU���S��
§ ��_¼}¸�´s¶�¹t ¼�²�Äy¸�´s¶�²>¾KµyÏ<¸tµ ²t±�±4²>µs_À ´£² ¸�Ê�µ£²>¼}»K´£�¼�²�Äy¸�´s¶�²>¾Kµ_Ï�¸�Çs Äy¼}¸tµsµs¶�Ö�_À »K¾�ÀcyÇ
hcê�à_áºà!ó\à!åcæÑå�à�ç_õ�ä�ñMêcæ�ñRäRó�à>étú³ç Ì

� ö



touching−distance

short−distance

short−distance

long−distance

long−distance

right−angle−cwright−angle−ccw

45−angle−ccw

perpendicular−angle

45−angle−cw

Ø.¶�ÁcÌ°¯SÌ�Û�¸tÄ�¯ ²tÅ ´s¯c�Ö�Åh´£y_¾ïÊ�¼Â¸tÄs½ïÀc²t´sµÑ¶Â¾�´s¯c«Ø.¶�Á>»cÇs�Ç�y±KÇs_µ£_¾S´sµÑ¸æÿV»K¸t¼}¶}´s¸�´s¶�¹t
ò>é�úVú�æcò�ó�à>étú ¸�Çs_¸�ÏK¿�¶}´s¯�¸t¾ ä�úKëcñRæ ¸t¾KÀ ã�à!êcæcò�ó\àtétú Ì
M0Q[a f������RK��ZW��VU`\�� lq���[f;J,fºd,f;O#MqY,IWRTQ�J	\gRTQ�Q[fg\�YCY,�[f \ X U!U���\ZW`� X U QNMq{�fPY,R R`��ZW��VUl\���
M0Q[a �VU���S��� �Pe���IW\m��M0d`f d�e���S��aW���Wl�ab��±b���_K�V� Y S��� �%M0J�IWOWOKL[J`Y,d!MqY,fga�IWQ�EIWSTL[d`f � l
���[f¥XZY�[ ��\ZW Rq^2Y,�[f \ X U1U���\ZW`� X U IWJ RK��ZW��VU`\�� M&e~M&U»^�d,RT{ïY!��f Ze Y�[ ��\TW IWQ£Y,�[f
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O#M0J�YCZ[�NM0J`f0�*a[fgJ`\gd,IK�=f;a��GfgOKR�e-��IK{�Z[OKfg{�fgQ7Y!J;l&j�YCe¢RTL�OWa��Gf�M0Q�IKQ7Y!fgd`fgJ�Y!IWQ�Skf�À�ZGfgd`IW{�fgQ7Y
Y!R-OWR�RT��MqYºR0Y,�[fgd%��fgL[d`IWJ`Y,IW\;JPY!�NM*YºZ[d,L[Q�f2R0L�Y%{�M0Z[Z[IKQ[STJPY,�NMqYº{�IWST�7Yp�[M�o0f�R0Y!�[f;d`e�IKJ,f
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Ø.¶�ÁcÌ 	 Ì�ý�¯�¶}µ�ØA¶}Á>»cÇs�µs¯c²�¿�µl±�¸�Çs´
²tÅ�´s¯c�´s¯K¶�ÇaÀ ç�þ�à_á4äRë�æ ¶}¾<±KÇs²�Äe_ÀK»cÇ�pÅh²tÇ
´s¯c�´s»KË�²tÇ
±KÇ�²tÊ�¼�_Ë�ÌVÛ�¸tÄ�¯ êcæVñSäRó�à>é�úÆç*ô4àEh ¶ÂµHÇsy±KÇ�_µ£_¾R´£_À�¸tµ5¸t¾�¸�ÇsÇs²�¿×Ì0ý�¯c�µs´s¸�Çs´�¸t¾�ÀN_¾KÀ�µ�²tÅº´s¯K
¸�ÇsÇ�²*¿�µÕ¸�Çsl´s¯c
¶}ÀK_¸tµ�Äe²>¾�¾c_Äe´£_À ÊS°�´s¯clÇs_¼}¸�´s¶�²>¾;¶}¾;´s¯cl±KÇs²t±³²>µs¶}´s¶�²>¾ÆÌ�ý�¯KÉÊ³²_Ü�_À ´£eÜ�´
¶}¾<´s¯c�Ë�¶ÂÀKÀK¼��²tÅÙ´s¯c�¸�ÇsÇs²�¿ ¶}µÐ´s¯c i æVñSäRó�à>é�ú�è Û�¸tÄa¯Mµ£´£Ç�¶}¾KÁ�²tÅ�»K¾RÊ³²*ÜV_À<´£eÜ�´�¶}µl¸t¾
æ�ñRæ!á4æ�úcó Ï æ�ñRæ!á4æ�úcóûà*úÆç�ócätú4ò>æ ÏV²tÇ�¸ áºà�çRò>æVñVñSä�ú�æSétõÆçÑç>ñRéRó�å�ä�ñ�õKæ Ì
�! ª©` 5� ° ô*ÍGì0ÈsÌõÔ²±uÇ�Í¡Ç�Ã`ì â ÌõÄ*Í�Ä P %�Í â Ç�Ã�È4Ç,Õ0Ì�ì â Ç µ ì�Â7ÂGÌÎÍ�Ï É

®�Y!f;Z / IWQVÓºd`R0Y!f;L[JgrGY!d,M0Q[J`^�f;du{�f;Y,�[R�aVa[f;J,\;d,IW�Gfga§IWQ�Y!�[f�Z[d,f�o�IKRTL[J2J,L[��J,fg\�Y!IKRTQ¥STf;Q�ª
fgd,MqY!f;J�M�Q[f;e¤{4M0Z�Z[IWQ[Sb�Gf;Y�e�fgf;Q£Y!��f�Q[f�e�OKUiS0fgQ[f;d!MqY,fga£IKQ7Y!fgd`{�f;a[I#M*Y!fs�Q[R�e�OWf;a[STf
J`Y!MqY!f�IWQiY!��f�Y!M0d,STf�Y-Z[d,R0�[OWf;{ïM0Q[a�Y!�[f(\gR0d,d,f;J,ZGRTQ[a[IKQ[S�IWQ7Y!f;d,{�fga[IWMqY!fsJ�YmMqY,f�IKQcY,�[f
J,RTL�d,\gf�\&MqJ,f0lC���[IKJ�IKJ-�=f;\&M0L[J`f�Y,�[f R���\ X ��^ X ���W!_���U`Tg X _�����W`� X U Z[d,f;\gf;a[IWQ[S�Y!�[IKJ
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Initial Target Knowledge State 

Ø.¶�ÁcÌ � Ì ö ¯S°S±³²t´s¯cy´s¶ÂÄy¸t¼>´s¸�ÇsÁty´.±KÇs²tÊ\¼�_Ë�Ì�ý�¯KH´£Ç�¶}¸t¾cÁ>¼}HÇsy±KÇs_µs_¾R´sµAµ£²>Ë
�Çs_µ£²>»cÇaÄetÌ&ß5¶�ÇaÄy¼�_µ
Çsy±�Çs_µ£_¾S´Ù´U¿Ò²�±³y²t±�¼�ÉÊ³²t´s¯�²tÅ�¿�¯c²>Ë�¸pµ�¯K¸�ÇsÐ²tÅH´s¯clÇs_µ£²>»cÇaÄetÌ�ý�¯KÐÀK¶Âµ£´s¸t¾KÄeÐÊ4y´U¿Òy_¾
´s¯cÉÄy¶�Ç�Äy¼�_µ�¸t¾KÀ#´s¯cÕ´£Ç�¶}¸t¾cÁ>¼}×¶}¾KÀK¶}Äy¸�´£_µ�Äy»KÇsÇs_¾S´�±4²>µ�µ£_µsµs¶�²>¾�²tÅ.´s¯cÕÇ�_µ£²>»cÇ�ÄetÌ

J`Y!MqY!f2{4M&U�\gd,fgMqY!f2Q[f�e�o�IWJ,L[M0ONfgOKfg{�fgQ7Y!J_IWQsY!��f2J�YmMqY,f0l�®�IKQ[\gf�Y!��IWJºQ[fgf;a�^�RTd%a�U�Q[M0{�IK\
STfgQ�fgd!M*Y!IWR0QR0^2{4M0Z�Z[IWQ[S0J]IWJsM¥Q�f;eû�[Q[a[IWQ�SiR0^2RTL[d�e�RTd,���%IKQ¸Y!�[IKJ]J,L[��J,fg\�Y!IKRTQ«e�f
a[IWJ`\gL[J`JuI}Y�IWQ�J`RT{�f-a[f�YmM0IKOõl

�¢RTQ[J`IWa[f;d~M-�U�ZGR0Y!��f;Y!IK\&M0OGZ[d`RT�[OWf;{ IWQ(e��[IW\m��Y�e¢R�Z=f;RTZ[OWf2Q[f;fga4Y,�[fuJ,M0{�fud`fgJ,R0L[d,\;f0�
�[L�YbR0Q[OKU«RTQ[f§�NM0JbM0\;\gf;J,J3Y!R£IKY&l_���[IKJ3{�IKST�7Y4�Gf¥d`fgZ[d`fgJ,f;Q7Y!fgaæo�IWJ`L[RTJ,Z[MqY!IWM0OWO}U�M0J
IWOKOWL[J�Y!d!M*Y!fga(IKQ4�PIKSTL[d`fu���Te��[fgd`fuY!��f2Y�e�R]\gIKd,\;OWfgJºd`fgZ[d`fgJ,f;Q7Y�Z=f;RTZ[OKfuMqQ[a�Y,�[fuY,d,I#MqQ[STOWf
d,f;Z[d,f;J,fgQ7Y,JPY!�[f_RTQ[fºd`fgJ,R0L[d,\;f0l*���[f_Y,d,IWM0Q[STOKf0r¹JCZ�d,R&À�IW{�IKY�UkY,RuR0Q[fºR0^�Y,�[f�\;IWd`\gOWf;J�{�IKST�7Y
d,f;Z[d,f;J,fgQ7Yue��[IW\m��Z=f;d,J`RTQV�[M0J�Z=RTJ`J,f;J,J,IKRTQ�R0^EY,�[f-d,f;J,RTL[d`\gfql

�PIWS0L[d,f��ar�IKOWOKL[J`Y,d!MqY,fgJ_M�Z[d`RT�[OWf;{(ª�J,RTO}o�IWQ[S-J`Y!MqY!fuIWQ�Y!�[f2Y!d!MqQ[J`^�f;d~R0^�M�Z[d,R�\gf;a[L[d,fu^�RTd
a[IWJ�Y!d`IW�[L�Y,IWQ[S3M3d,fgJ`RTL[d`\gf(M0{�RTQ[S3ZGfgR0Z[OWf�^�d`RT{�M3�7U�ZGR0Y!�[f�Y!IK\&M0OEJ,RTL[d`\gf(\&MqJ,f]Y!R3Y,�[f
YmM0d`STf;Y�Z�d,RT�[OKfg{�l[���[f-J,f;ÐL[fgQ[\;f]R0^ ������������� MqY�Y!��f-Y,RTZ�R0^%�EIWSTL[d`f]�arsIWOKOWL[J�Y!d,MqY!f;J
Y!�[fuZ[d,R�\gf;a[L[d`fu^�RTd_a[IWJ�Y!d`IW�[L�Y,IWRTQ�R0^AJ`RT{�fuR0Y,�[fgd�d,f;J,RTL[d`\gfq��a[f;Z[IW\�Y!fga3M0J¢M�J,ÐLNM0d`f0��IWQ
Y!�[fkJ,RTL[d`\gfX\gM0J,fq��Y!�[fXd`fgJ`RTL[d,\;fXIWJ¢�[d,J`Y~a[fg\;RT{�ZGRTJ`fga�IWQ7Y!R�J,{�M0OWOKfgd_J,�NM0d`fgJ;�[a[fgZ�IW\;Y,fga
�7UVJ`{4MqOWOWf;d�J,ÐLNM0d`fgJ;�	M0Q[a�Y!�[f;Q¥{�R�o0fga§Y,R�Y,�[f�o�IW\;IWQ[I}Y�UbR0^EY!�[f�Z=f;RTZ[OWfql����[f�Y!M0d,STf�Y
Z[d,R0�[OWf;{ R0^-�PIKSTL[d,f���IWJ�J,�[R�e�QèIWQ«Y!�[f��GR0Y,Y,RT{ OWf�^ÎY4R0^X�PIWSTL�d,fc�ar�lº���[fVa[R0Y,Y,fga
\gL[d�oTf;J�MqY2RTQ�Y!�[f-OKf;^ÎY�J,IKa[f-IWQ��PIKSTL[d,fs��r�J`�[R�eÒY!�[f-IKQ[IKY,I#M0OG{4MqZ[Z[IWQ�STJ��=f�Y�e¢f;fgQ§Y,�[f

������������ d`fgZ[d`fgJ,f;Q7Y!IWQ�S�Y!��f�YmMqd,STf�YuZ�d,RT�[OKfg{çM0Q�a�Y,�[f��Nd`J`Y ������������ IKQ�Y,�[f�J`RTL[d`\gf
\&M0J`f0l

tuR�e\;RTQ[J,IKa[fgdAe��NM*YE�[M0Z[ZGfgQ[J�e��[fgQ�Y!�[fºZ[d`RT�[OWf;{(ª�J,RTO}o�IWQ[S~Z�d,R�\gfga�L[d,f_IWJAY!d,M0Q[J�^�fgd,d`fga
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Ø.¶�ÁcÌ[Ù,Ç�Ì7ý�¯K¶}µEØA¶}Á>»cÇsÙ¶Â¼}¼}»Kµ£´£Ça¸�´£_µ�¸Ðµ£´s¸�´£G²tÅÆ±KÇs²tÊ�¼�_Ë µ£²>¼�¹�¶}¾cÁÉÀK»cÇ�¶}¾KÁÕ´£Ç�¸t¾Kµ£ÅhyÇÒ²tÅ[¸�±KÇ�²tÊcÈ
¼�_Ë
È7µ£²>¼�¹�¶}¾cÁG±KÇs²�Äe_ÀK»cÇs�ÅhÇs²>Ë ¸×µ£²>»cÇ�Äe�Äy¸tµ£�´£²�´s¯cÙ¯S°S±³²t´s¯cy´s¶ÂÄy¸t¼c±KÇs²tÊ�¼}_Ë�Ì�ø0¾�´s¯K¶}µHµ£´s¸�´£.³
´s¯c ã�æKòté!á�h�é�ç�æÓóVê�ätú³ç�©�é>êtá\äRó\àtétú ¯K¸tµ\Ô£»�µ£´qÊ³y_¾l´£Ç�¸t¾Kµ£ÅhyÇsÇs_ÀlÅhÇs²>Ë�´s¯c�µs²>»cÇ�Äe�Äy¸tµ£�¸t¾�À
¸�±K±\¼}¶�_Àp´£²N´s¯cGÖ\Ç�µ£´ ç�þ�à_á\äSë�æ ¶}¾�´s¯cÕ´s¸�Ç�Áty´�±KÇs²tÊ\¼�_Ë�Ì7ý�¯#¸�±K±\¼}¶}Äy¸�´s¶�²>¾�²tÅA´s¯K¶}µ�´£Ça¸t¾Kµ£Åh²tÇ£È
Ë�¸�´s¶}²>¾#ÄeÇs_¸�´£_µ�¸�¾cy¿E_¼�_Ë�_¾R´�¶}¾�´s¯K�µ£_Äe²>¾KÀ ç�þcàyá4äRë�æ é=© óRô�æ ó�äRêVë�æRóXò>ä�ç�æÒè

^�d,RT{zY!�[f%J`RTL[d`\gf%\&MqJ,f%Y!R~Y,�[f%YmM0d`STf;YAZ�d,RT�[OKfg{�l&�PIKd,J�Y&�;Y,�[f R���\ X �!^ X �� W�_��VU`Tg X _�����Wl� X U
IWQ«Y!�[fVJ,RTL[d`\gf¥\gM0J,f§IWJ(Y!d!MqQ[J`^�f;d,d,f;a�Y!R£Y,�[fVY!M0d,S0f;Y4M0Q[aèM0Z�Z[OWIKfgaåY,R£I}Y!J ������������ l
���[IWJkd,fgJ`L[OKY,J�IWQVY!�[f]S0fgQ[f;d!MqY,IWRTQ¥Rq^_M0QiIWQ7Y!f;d,{�fga[IWMqY!f��Q[R�e�OWf;a[STfsJ`Y!MqY!f�\gRTQ7YmMqIWQ[IKQ[S
Y�e¢R�J,{�M0OKOWfgd-Y!d`I#M0Q�STOWf;JglP����f�a�IKÑ�\gL[O}Y�U¸Mqd,IWJ`fgJ]e��[f;Q«Y,�[fbQ[f+À�Y W!_��VUlTg X _��K��W`� X U �

� X b�� �GIWJ�Y!d,M0Q[J`^�f;d,d`fga§^�d`RT{äY!�[f�J,R0L[d,\;f�\&MqJ,f]MqQ[a¥M0Z�Z[OWIKfga�Y!R(Y!�[f�Q[f;e�O}U�STfgQ[f;d!MqY,fga

������������ IKQ�Y!��f2Y!M0d,STf�Y¢Z�d,RT�[OKfg{��7e��NMqY�fgOWf;{�f;Q7Y¢IKQ�Y!��f ������������ J`�[RTL[OKa � X b�� MqZ�ª
Z[OKU�Y!R7��®�IWQ[\;fkY!�[fkJ,{�M0OWO�Y!d`I#M0Q[S0OWfgJ_IWQ�Y!�[fkY!M0d,S0f;Y�M0d`fuY,�[fX\gd`f&MqY,IWRTQ3Rq^AY!�[f�Z�d,f;o�IKRTL[J

W!_��VU`Tg X _�����W`� X U ��Y!�[f�IKQ[IKY,I#M0ON{�M0Z[Z�IWQ[S]�Gf;Y�e�fgf;Q�Y,�[f�J`RTL[d,\;f-M0Q[a3Y,�[f�YmM0d`STf;Y¢a[R�fgJ
Q[R0Y��NM&oTfXMqQU�{�M0Z[Z[IKQ[S��=f�Y�e¢f;fgQ3Y!��fkJ,{�M0OKO[Y!d,IWM0Q[STOKfgJºIWQ�Y!�[f2YmM0d`STf;Y¢M0Q[a�Y!�[fuJ,{�M0OWO
J,ÐLNM0d`fgJ2IWQbY!��f�J`RTL[d`\gfM´

���[fgd`f;^�RTd`f0�EIKY-^�RTOWOKR�e�J-Y,�NMqY�IK^~M0Q[a£e��[f;QM W!_��VU`Vg X _�����W`� X U IWQ�Y!�[f�YmM0d`STf;Y�\&MqJ,f
\gd`f&MqY,fgJ2MsQ[f;eðRT��ê`fg\�Y&�[Y,�[fgd`f�IKJ�MsQ[fgf;a�Y,R�a�U�Q[M0{�IK\&M0OKOKU�STf;Q[fgd,MqY!f-MsQ[f�eÒ{�M0Z[Z[IKQ[S
�=f�Y�e¢f;fgQèY!��f§Q[f�e�OKU«\gd`f&MqY,fga�IKQY,fgd`{�f;a[I#MqY,f���Q�R�e�OKfga[S0f¥J`Y!MqY!fVIWQ�Y!�[f�YmM0d`STf;Y3M0Q[a
Y!�[fX\;RTd,d`fgJ`Z=RTQ�a[IWQ[SsIKQ7Y!fgd`{�f;a[I#M*Y!fk�Q[R�e�OKfga[STfXJ�YmMqY,fXIWQ3Y,�[fXJ,RTL�d,\gfX\gM0J,fqlNtuRqY!f�Y!�[MqY
M0OKY,�[RTL[S0��e�f~�NM&oTf�a[fgJ`\gd`IW�Gfga�Y,�[IWJCZ[d,R0�[OWf;{ IWQ�Y,�[f¢\;RTQ7Y!f+À�YPR0^[o�IWJ`L[RTJ`ZNMqY!IWM0O�M0QNM0OKRTS0U

¯��



IWQ¸Z�d,RT�[OKfg{îJ,RTO}o�IWQ[S[�CIKY]M0Z[ZGf&M0d`J�Y!R§�=fbIKQ[a[fgZGfgQ�a[fgQ7Y(R0^�Y,�[f4Y�U�Z=fbRq^u�Q[R�e�OKfga[STfVL
IWQ[J�Y!fgM0a	�0I}YpJ`fgfg{�J%OWIK�0f¢Mk\m�NM0d,M0\;Y,fgd,IKJ`Y,IW\~R0^GMqOWO�M0QNM0OKRTSTIW\gM0OZ[d,R0�[OWf;{íJ`RTOKo�IKQ[S�IWQ�e��[IW\m�
Q[f;eÒRT��ê`fg\�Y!J2M0d`f�\;d,fgMqY!f;a	l

�! ª©` ¢¡ N[Ã`ì0Í ÉQP Ç�Ã $ Æ¹Ï�Ä*Ã+Ì â Ó�È

�PMq�[OWf��T��\gRTQ7Y!M0IWQ[J�M�{�R0d,f]^�RTd`{4M0OPJ,ZGfg\gI}�N\&M*Y!IWR0Q»R0^_Y!��f�{�M0IWQ�M0OKSTRTd`IKY!��{ ^�RTd�Y,�[f
Y!d,M0Q[J`^�f;d�YmMqJ,��lE����fbL[Q[J,ZGfg\;IK�Nf;a¸^�L[Q[\�Y!IWR0Q[J�L[J`fga�IWQ�Y!�[IKJ]M0OKSTRTd`IKY!��{ ²�fql�S[l}�EM0aNM0Z�Y�ª
M0d,S0L[{�f;Q7Y!Jg�\gM0d,d�Uª�R�oTfgdÁª�L[Q�\m�NM0Q[STf;a�ª�d`fgOWMqY!IKRTQ[J,��IWZ[J!´_M0d`fua�fgJ,\;d,IK�=f;a4IWQ(Y!��f2^�RTOKOWR�e�IWQ�S
J,L[��J,fg\�Y!IKRTQ[Jgl

�! ª©` ª© $ Õ7ì�Â âqp ì0Ã�Ï0Ö�È4Ç�Í â�É

ãæ�[fgQ4M0Q3Mqd,STL[{�fgQ7Y_Q[f;fga[J_Y!R��=f2M0aNMqZ�Y!f;a�Y!R-Y!��f2Y!M0d,STf�Y_Z[d,RT��OWfg{��7Ó%d,RqY!fgL�J�a[f�Y!f;d�ª
{�IKQ[fgJ�e��[f;Y,�[fgd�IKY~IWJ�M S��aW���_���S �GM g�e1U`\ZW`� X U ��RTd�M \ X �!^ X U���U!W R0^EM0Q ������K������¬
vAIKY!f;d!M0OKJ_M0d,fud,f;Y,L[d,Q�fga3oTf;d,�NM*Y!IW{�lj�^AY!�[fkM0d,S0L[{�f;Q7Y¢IKJ¢M�^�L�Q[\;Y,IWRTQ¥²�f0l¹S[lY!�[fuQL[{]�Gfgd
R0^AZGfgRTZ�OWf�IWQ4M�STd`RTL[Z�´pY!��fgQbÓ%d,RqY!fgL�J~M0Z[Z�OWIWf;J%Y!�[f2J!M0{�f�^�L[Q[\;Y,IWRTQ�Y!R-Y!�[fkM0QNM0OKRTSTRTL�J
STd,R0L[ZiIWQ¥Y,�[f]YmM0d`STf;YXM0Q[acd,f�Y!L[d`Q[J�Y!�NM*YXo0MqOWL[fql¡j�^ºY!�[f(Mqd,STL[{�fgQ7YXIKJXMb\gRT{�ZGRTQ[fgQ7Yg�
Y!�[f;QÓ%d,R0Y,fgL[J�d,f;Y,L[d,Q�J�Y!�[f4M0QNM0OKRTSTRTL�J�RT�ê`fg\;Y�IWQ�Y!�[f�YmM0d`STf;YglE���[f3M0OWSTR0d,IKY,�[{�MqZ�ª
Z=fgM0d,J�IKQ�Y!M0�[OKfs� × l

j�Q¥Y!�[f�^�RTd`Y,d,f;J,J,+�Y!L[{�RTdkZ�d,RT�[OKfg{��NY!�[f ��R��V^!W��1��_1��e1���VU!WK M0OWSTR0d,IKY,�[{ûY!M0�0f;JXIWQVY,�[f
J`U�{]�GRTOWJv�Wµ=¶ { M0Q�a��Wµ { Á {:· �1� � y1{ µ�¸ ��·�o � Á�¶ o µ { � y!{ µ�¸ �:·1o � o m y1yB¹ºe» � l�®�IKQ[\gf��eµ=¶ {
IWJsIKQ«x�M0OWMqY!fgM�r¹J]OWIKJ`Y]Rq^kOKIKY!f;d!M0OKJg�CIKYsf+À�fg\gL�Y!fgJ�Y!�[f Ô�OWIKY,fgd,M0O5ÕV\&M0J`fVMqQ[a�d,f;Y,L[d,Q�J(Y,�[f
J`U�{]�GRTO�M0J�IWJ;�(�eµ=¶ { ¬

®�IWQ�\gfXY!�[IKJ�\&M0J`f�a[R�fgJ�Q[RqYuR�\g\;L[d�IWQ�Y!�[fX^�RTd�Y!d`fgJ,J4+*Y!L�{�RTd�Z[d`RT�[OKfg{���e¢f-e�IWOKO¡L[J`f�Y,�[f
\&M0�qfa+qZ�IW±g±gMsf�À�M0{�Z[OWfkY,R]a[f;J,\gd`IW�GfXIKYgl����[fXd`f&M0J`RTQ[f;d�Q[fgf;a[J�Y!R�^�f;fga�J,I�À3ZGfgRTZ�OWfke�I}Y!�
RTQ[f�®�IW\gIKOWIWM0Q»J`OWIK\gf4J`�[fgf�Y(Z[IW±;±&M�lEhkQ�M0Q[M0OWRTSVIWQ¸{�fg{�RTd�U»Rq^�\gL�Y`Y!IWQ�ScM§J,�[f;f;Y(\gM0�0f

¯ ×



Û BC:ED0<�F�?G: âkµ ßªÝ�¼ µ�] H á {Bß ¼8G�â

9;:�åEB�<�æ
�TlG®�RTL[d,\;f
× lN�EM0d`STf;Y�Z[d`RT�[OKfg{
¯�l[Hºf;d`Y,IW\&MqO	{4MqZ[Z[IWQ�Ss�=f�Y�e¢f;fgQ§J`RTL[d`\gf�M0Q[a�YmM0d`STf;Y

ç BA<aåEB�<�æ

�TlNh J`f;YuR0^EQ[f;e¦YmM0d`STf;Y��Q[R�e�OWf;a[STf�J`Y!MqY!f;J
× l7Hºf;d`Y!IK\&M0ON{�M0Z[Z�IWQ[STJº�Gf;Y�e�fgf;Q3\gRTd`d,f;J,ZGRTQ[a[IKQ[S�J`RTL[d,\;f�M0Q�a�YmMqd,STf�Y
J�YmMqY,fgJ
¯�l�ú2RTd,IK±gRTQ7Y!M0O	{�M0Z[Z[IKQ[STJ~�Gf;Y�e�fgf;Q¥J,L[\;\gf;J,J,I}oTf�YmM0d`STf;Y�J�YmMqY,fgJ
ö lN�Cd!MqQ[J`^�RTd`{4M*Y!IWR0Q[J~\gR0Q[Q[fg\�Y!IKQ[S�J`L[\g\;fgJ`J,IKo0f�Y!M0d,STf�Y�J`Y!MqY!f;J

��>*?	D���@CB�>T�
Ù�Ø�R �EFBðB� {�RTd,f+ª�J,R0L[d,\;f�ª�J�YmMqY,fgJ&²�STR7MqO}ª�\;RTQ[a[I}Y!IKRTQ[Jg��{�fg{�RTd`U�´ @�?
÷VØ \;L[d,d`fgQ7Y`ª�J�ª�IK{4MqSTf þ STf�Y`ª�Q[f�À�Y`ªõYmM0d`STf;Y�ª�JÁª�IW{�M0STfT²�Y!M0d,STf�Y Z[d`RT�[OWf;{V�

\;L[d,d`fgQ7Y`ª�J�ª�IK{4MqSTf�´
üVØ \;L[d,d`fgQ7Y`ª�J,RTL[d`\gf+ª�J�ª�IW{�M0STf þ STf;Y�ª�Q[f+À�Y�ª�J`RTL[d,\;f�ª�J�ª�IK{4MqSTf7²�J,RTL[d`\gfq�

\;L[d,d`fgQ7Y`ª�J,RTL[d`\gf+ª�J�ª�IW{�M0STf&´
0cØ \;L[d,d`fgQ7Y`ªõY!d!MqQ[J`^�RTd`{4M*Y!IWR0Q&þ STf�Y`ªõY!d!MqQ[J`^�RTd`{4M*Y!IWR0Q�²�\;L[d,d`fgQ7Y`ª�J�ª�IK{4MqSTf�´
áVØ \;L[d,d`fgQ7Y`ª�M0d,STL�{�f;QY,Jéþ STf�Y`ª�M0d,STL�{�f;QY,J�²�\gL[d`d,fgQ7Y�ª�J,R0L[d,\;f�ª�JÁª�IK{4M0S0f�´
�VØ J`RTL[d,\;f�ª�RT��ê`fg\�Y!JÁª�R0^#ªõY!d!MqQ[J`^�RTd`{4M*Y!IWR0Q þ S0f;Y`ªõYmM0d`STf;Y�ª�RT�ê`fg\;Y�ª�R0^#ª

Y,d!M0Q[J&²�\;L[d,d`fgQ7Y`ª�J,RTL[d`\gf+ª�J�ª�IW{�M0STf&´
¯SØ \;L[d,d`fgQ7Y`ªõoTfgd�Y!IK\&M0O�ª�{�M0Z[Z[IKQ[S þ S0f;Y`ª�{4MqZ[Z[IWQ�S�²�\;L[d,d`fgQ7Y`ªõYmM0d`STf;Y�ª�J�ª

IK{4M0S0f0��\;L[d,d`fgQ7Y`ª�J,RTL�d,\gf+ª�JÁª�IW{�M0STf&´
	 Ø Y!M0d,STf�Y`ª�RT��ê`fg\�Y`ª�R0^#ª�Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ þ STf;Y�ª�J,R0L[d,\;f�ª�R0��ê`fg\�Y`ª�Rq^#ª

Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ�²�\gL[d`d,f;QY�ª�o0fgd`Y,IW\gM0O}ª�{4M0Z�Z[IWQ[S�� J,RTL�d,\gf+ª�RT�ê`fg\;Y,J�ª�R0^#ª
Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ�´

� Ø Y!M0d,STf�Y`ª�M0d,STL�{�f;QY,J|þ M0aNM0Z�Y`ªÁMqd,STL[{�fgQ7Y,J�²�S0f;Y`ª�M0d,S0L[{�f;Q7Y!J�²�\gL[d`d,f;QY�ª
J`RTL[d,\;f�ª�J�ª�IK{4MqSTf0��\gL[d`d,fgQ7Y�ª�J,R0L[d,\;f�ª�JÁª�IK{4M0S0f�´,´

Ù,Ç�Ø {�fg{�RTd`U þ {�fg{�RTd`U ½ M0Z[Z[O}UªõY!d,M0Q[J`^�R0d,{�MqY!IKRTQ�²�\;L[d,d`fgQ7Y`ª
Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ	� YmM0d`STf;Y�ª�RT�ê`fg\;Y�ª�R0^#ªõY!d,M0Q[J`^�R0d,{�MqY!IKRTQ	� YmM0d`STf;Y�ª
M0d`STL[{�fgQ7Y!J!´

Ù�Ù�Ø {�fg{�RTd`U þ {�fg{�RTd�U ½ \;d,f&M*Y!f�ª��[RTd`IW±gR0QY!M0O}ª�{4MqZ[Z[IWQ�S�²�\;L[d,d`fgQ7Y`ª
Y!M0d,STf�Y`ª�J�ª�IK{4MqSTf0��STf;Y�ª�Q[f+À�Y`ª�Y!M0d,S0f;Y`ª�J�ª�IW{�M0STf�´

Ù+÷VØ \;L[d,d`fgQ7Y`ªõYmM0d`STf;Y�ª�J�ª�IW{�M0STf(þ STf�Y`ª�Q�f�À�Y`ªõYmM0d`STf;Y�ª�J�ª�IW{�M0STf
Ù+üVØ \;L[d,d`fgQ7Y`ª�J,RTL[d`\gf+ª�J�ª�IW{�M0STfÆþ STf;Y�ª�Q[f+À�Y`ª�J`RTL[d`\gf�ª�J�ª�IW{�M0STf
Ù40cØ {�fg{�RTd`U þ {�f;{�R0d`U ½ \gM0d,d�Uª�R�oTfgdÁª�L[Q�\m�NM0Q[STf;a�ª

d`fgO#M*Y!IWR0Q[J,�[IKZ[J�²�M0Z[Z[OKIWf;a�ª�Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ�´
Ù+áVØ {�fg{�RTd`U þ {�fg{�RTd`U¾½ç\;d,fgMqY!f+ª�oTf;d`Y,IW\&MqO}ª�{�M0Z[Z�IWQ[S�²�\gL[d`d,f;QY�ª�Y!M0d,STf�Y`ª

JÁª�IW{�M0STfq��\;L[d,d`fgQ7Y`ª�J,RTL[d`\gf+ª�J�ª�IW{�M0STf&´

ýA¸�Ê�¼�-Ù�Ù
Ä ¸t¶}¾#¸t¼�Át²tÇa¶�´s¯KË

¯T¯



Û BC:ED0<�F�?G: µ�¾µ:V�¼ ¼ µ {¿H '�â %TÝ ¼ ä

9;:�åEB�<�æ �Tl�Mqd,STL[{�fgQ7Y
× lN{�M0Z[Z�IWQ[S

ç BA<aåEB�<�æ �Tl�MqQVMqaNM0Z�Y,fgaVM0d,STL�{�f;QYgl
��>*?	D���@CB�>T�Kæ
Ù�Ø F Û OKIKY!f;d!M0O#�XM0d,STL�{�f;QY <.����:
÷VØ d`f;Y!L�d,QVM0d,STL�{�f;QY
üVØ �!ðq���4F Û ^�L[Q�\;Y!IKRTQ���Mqd,STL[{�fgQ7Y <����:
0cØ d`f;Y!L�d,Q�\&M0OK\gL[OWMqY!f+ª�^�L[Q[\�Y!IKRTQ�²�Mqd,STL[{�fgQ7Ym´
áVØ �!ðq���4F Û \;RT{�ZGRTQ[f;Q7Y+��M0d`STL[{�fgQ7Y <����:
�VØ d`f;Y!L�d,Q£²�STf�Y`ªÁMqQNM0OWR0STRTL[JÁª�\gR0{�ZGRTQ[f;QY�²�M0d`STL[{�fgQ7Y&��{�M0Z[Z[IKQ[S´,´

ýA¸�Ê�¼�-Ù+÷
ö ¼�Át²tÇ�¶�´s¯�Ë�ÅÚ²tÇÀ�<7M�=�?��Áo�.�Âh�9=��6�� �"�
^�RTdº^�RTL[d_Z=f;RTZ[OWfuIWJ_L[J,f;a3Y!R�STfgQ[f;d!MqY,f�M�J`RTOWL�Y!IWR0Q	l7�Ed,M0Q[J�^�fgd¢IKJ�J�Y!IKOWO�a[IKÑ�\;L[OKY_�Gfg\&MqL[J,f
J,RT{�fg��R�e©Y!��f¨��X e�_ IKQ¸Y!�[fb\gM0�0f�MqQNM0OWR0S¥{]L[J�Y(�=fbMqaNM0Z�Y,fgaY!R¥Y,�[fbQL[{]�GfgdÃ� �Ã
IWQ�Y!�[f�Z[IW±;±&M�M0QNM0OKRTS[lK�XQ[R�e�IWQ[S��[R�e {4MqQU�Z�IWfg\;fgJ�IKQ7Y!R(e��[IW\m�§Y,R4\;L�YkY,�[f�\gM0�0f�RTd
Z[IW±;±&MXa[f;Z=f;Q[a[J¢R0Q(Y,�[f�QL[{]�GfgdºR0^=Z=f;RTZ[OWf�IKQ(f&M0\m��Z[d,RT��OWfg{�l7®�RT{�f�Q�R0Y!IKRTQ(R0^¡\;RTL[Q7Y
IWJ%Q[f;fga[f;a	l7���[f�L[J`f2Rq^ g�e1Ul\ZW`� X Ul M0JºMqd,STL[{�fgQ7Y,JpY!R W!_��VU`Tg X _�����W`� X U` M0a[a[d`fgJ`J,fgJ
Y!�[IKJºZ[d,RT��OWfg{�lT���[f2\&Mq�0f�MqQNM0OWR0S�IKJ%d,f;Z[d,f;J,fgQ7Y,fga3e�IKY,�4M g�e1Ul\ZW`� X U Y,�NMqY_\gRTL�QY,J_Y,�[f
QL[{]�Gfgd-R0^_Z=f;RTZ[OKf(M0JXIKY,J-M0d,STL�{�f;QYk^�RTd�Y!�[f R���\ X ��^ X ��¥W�_��VU`Tg X _�����Wl� X U lE����IWJ
^�L[Q[\�Y!IWR0Q��[M0J_M0Q�M0d,STL�{�f;QYºRq^¡I}Y!J%R�e�Q	�7QNM0{�fgO}U�Y,�[f�J,f;Y_R0^=\&Mq�0f2f&MqY,fgd,J;�Te��[IW\m��a[L[dÁª
IWQ[S�M0aNMqZ�YmMqY,IWRTQ�M0a[M0Z�Y!J_IWQ7Y,R�Y!��fuJ`f;Y�R0^AZ[IK±g±&M-f&M*Y!fgd`Jglãæ�[fgQ�Y!�[f W!_��VU`Tg X _�����W`� X U
IWJ�M0Z[Z[OKIWf;a�Y!R�Y!�[fuZ[IW±;±&M��I}Y¢\;RTL[Q7Y!J¢Y,�[fk{�fg{��=f;d,J_R0^	Y!��fkJ,f�Y�R0^AZGfgR0Z[OWf2IWQ�Y!�[fuZ[IW±;±&M
Z[d,R0�[OWf;{ ²�e��[IK\m�4d,f;J,L[O}Y!J�IWQ�J,I}À[´+l n ��\ X �!^ X �� Z[d`R�a�L[\gf;J¢J,I�À�Z[IWf;\gf;J¢R0^¡Z[IW±;±&M�IKQ�Y,�[f
Q[f�À�Y ������������ l

�! ª©` #´ 9ºì0Ã+Ã+ô p Ä*Ê0Ç�Ã p Ö�Í¡Ô,Ó�ì0Í�Ï�Ç,Õ p ÃmÇ�Æ}ì â ÌõÄ*Í É Ó�Ì�Â É

j�QåY!M0�[OWf���¯cIWJ�M�a�fgJ,\;d,IKZ�Y!IKRTQ¨R0^uY!�[f \���_1_1]�� X b���_��Ve!U`\af��VU�����R���_���S���WJ� X U`Tfl��^`
^�L[Q[\�Y!IWR0Q	l0���[f ����W��!�VU���S X � X e`���\af1e1U j  J,L[��ª�^�L[Q[\�Y!IKRTQs\gRTQ�J`Y!d`L[\;Y,J�d`f;Y,L[d,Q[J%\m�L[Q���J
Y!�NM*Y_M0d,f~IKa[fgQ7Y,IW\&MqO�Y!RXY,�[f�IWQ[Z�L�Y%\m�L[Q[�Jg��f�À�\;fgZ�YºY!�[MqYpY!��f2J�U�{]�=R0OWJPY,�NMqYº�NM&oTf ���V^`

¯ ö



Û BC:ED0<�F�?G: )gµ {"{ÅÄ�¼ á �%={Å¼ ' Ý )=G*µ ÝHM% ¾ ¼�{k% ] µ�¼ ß á ÝZä G ß V ä

9;:�åEB�<�æ
�TlN����f°®�fg{�RTd`UG�N{�fg{�RTd`U
× lN����f���RTd,IK±gRTQ7YmMqO	{4MqZ[Z[IWQ�S[����ª�{4MqZ[Z[IWQ�S
¯�lN�Cd!MqQ[J`^�RTd`{4M*Y!IWR0Q
ö l�Ó%d`f;o�IWRTL�J�ª�JÁª�IK{4M0S0f

ç BA<aåEB�<�æ �TlNhuQNM0OKRTSTRTL[J¢\m��L�Q[�Jgl
��>*?	D���@CB�>T�Kæ
Ù�Ø Q[f;e~ª�\m�L[Q[�JËþ STf;Y�ª�\m�L[Q[�J�²�d,L[Q�ª�Y!d,M0Q[J�^�RTd,{�MqY!IKRTQ�²ÎY!d!MqQ[J`^�RTd`{4M*Y!IWR0Q�´,´
÷VØ RTOWa�ªÁM0QNMqOWRTSTR0L[J�ª�\m��L�Q[�J þ STf;Y�ªÁM0QNMqOWRTSTR0L[J�ª�\m��L�Q[�J�²�Q�f;e~ª�\m�L[Q���J;� ��ª
{4MqZ[Z[IWQ�S´

üVØ RTOWa�ª�\m�L[Q[�J þ STf�Y`ª�M0OWO�ª�\m�L[Q[�J�²�Z[d,f�o�IWRTL[JÁª�JÁª�IW{�M0STf&´
0cØ \m�L[Q[�J�ªõY!RqªõY!d!MqQ[J`^�f;d(þ RTOWa�ª�\m�L[Q[�J } RTOWa�ª�M0QNM0OKRTSTRTL�J�ª�\m�L[Q���J
áVØ {�f;{�R0d`U þ {�fg{�RTd`U ½ \gd`f&MqY,f�ªÁMqQNM0OWR0STRTL[JÁª�\m�L[Q[�J�²�\m�L[Q[�J�ªõY!Rqª
Y!d,M0Q[J`^�f;dg�N��ª�{4MqZ[Z[IWQ�S´

ýA¸�Ê�¼�-Ù+ü
ö ¼�Át²tÇ�¶�´s¯�Ë�ÅÚ²tÇ�Äy¸�Ç�Çs°V¶Â¾cÁ
²*¹tyÇG»K¾KÄa¯K¸t¾cÁt_À�Çs_¼Â¸�´s¶�²>¾Kµs¯K¶}±�µ

Û BC:ED0<�F�?G: ) {¿% µ�¼ ß á Ý�¼ á0³ ¼ GZá {Bß ·xá Ý ¼�µ�] ¼ âkµ�V äF¼ ¿ % ¼«Æ %?%VÝ�¼ )2G*µ ÝH�% ¾ ¼ )�á�â�V�á Ý%TÝ ¼ ä

9;:�åEB�<�æ �TlN�Cd!MqQ[J`^�RTd`{4M*Y!IWR0Q3d,f;J,L[O}Y!J
× lN�EM0d`STf;Y�ª�RT��ê`f;\;Y,J�ª�Rq^#ª�Y!d,M0Q[J�^�RTd,{�MqY!IKRTQ

ç BA<aåEB�<�æ �TlTtuf;e¨�[RTd`IW±gR0QY!M0O�{�M0Z[J%�Gf;Y�e�fgf;Q�Y,�[f�\gL[d`d,f;QY�M0Q�a�Q�f�À�Y_J�ª�IK{4MqSTf0l
��>*?	D���@CB�>T�Kæ
Ù�Ø Z=R0J`Y`ªõY!d,M0Q[J`^�R0d,{sª�\gR0{�ZGRTQ[f;QY,J þ STf�Y`ª�\m��L�Q[�J�²�d`L[Q�ª
Y!d,M0Q[J`^�R0d,{�MqY!IKRTQ�²�Y,d!M0Q�J`^�RTd`{4MqY,IWRTQN´,´

÷VØ {�f;{�R0d`UÑþ {�fg{�RTd`U$½ï\gd,fgMqY!f+ª�{�M0Z[J&²�ZGRTJ`Y�ª�Y!d,M0Q[J�^�RTd,{sª�\;RT{�ZGRTQ[f;Q7Y!Jg�
YmM0d`STf;Y�ª�RT�ê`fg\;Y,J�ª�R0^#ª�Y,d!M0Q[J�^�RTd,{�MqY,IWRTQ�´

ýA¸�Ê�¼�-Ù40
ö ¼�Át²tÇ�¶�´s¯�Ë�ÅÚ²tÇ�ÄeÇ�_¸�´s¶�²>¾#²tÅq¯c²tÇ�¶}·y²>¾R´s¸t¼ºËN¸�±�µ5Ê³y´7¿�y_¾&Ä�¯�¸t¾cÁt_À�Äe²>Ë�±4²>¾K_¾R´sµ

IWQ¨Y,�[f¥IKQ[Z[L�Y �K�V^1^l��U�� M0d,f§d,fgZ�O#M0\;fga�e�IKY,�¨Y!��RTJ,f¥J�U�{]�=R0OWJ4Y,�[f;U¨M0d,f¥M0J,J`R�\;I#MqY,fga
e�IKY,�¸IWQ£Y,�[RTJ`f ����^`*¬ ����f4oTf;d`Y!IK\&M0O ����^ d,f;O#MqY,IWRTQ�J,�[IKZ[J�Mqd,f3\gM0d,d`IWfga£R�o0fgd(M0J�e¢f;OWO��
\gRTQ�J`Y!I}Y!L�Y,IWQ[SsY,�[fXoTfgd�Y!IK\&M0O	{�M0Z[J�^�RTd�L�Q[\m�NM0Q[S0fga§\;RT{�Z=RTQ�fgQ7Y!J;l

¯7°



Û BC:ED0<�F�?G: ) {¿% µ�¼ ß á Ý�¼ á0³ ¼ GZá {Bß ·xá Ý ¼�µ�] ¼ âkµ�V äF¼ ¿ % ¼«Æ %?%VÝ�¼ ' Ý )2G*µ ÝH�% ¾ ¼ )�á�â�V�á Ý%TÝ ¼

9;:�åEB�<�æ

�TlN�Cd!MqQ[J`^�RTd`{4M*Y!IWR0Q3d,f;J,L[O}Y!J
× lGw�OKa�ª�JÁª�IW{�M0STf
¯�lG�¢L�d,d,f;Q7Y`ª�JÁª�IK{4M0S0f
ö l�ÓCRTJ`Y�ª�Y,d!M0Q[J�^�RTd,{sª�\;RT{�Z=RTQ�fgQ7Y!J
°�lGw�OKa�ª�\;RT{�ZGRTQ[f;Q7Y!J
� lG�¢L�d,d,f;Q7Y`ª�\;RT{�Z=RTQ�fgQ7Y!J

ç BA<aåEB�<�æ �TlQ[f�eæ�[RTd`IW±gR0QY!M0ON{�M0Z[J_�=f�Y�e¢f;fgQ3Y!��fk\gL�d,d,f;Q7Y�M0Q[a�Q[f�À�Y¢J�ª�IK{4MqSTf0l
��>*?	D���@CB�>T�Kæ
Ù�Ø RTOWa�ª�\gR0{�ZGRTQ[f;QY,J þ S0f;Y`ª�M0OWO�ª�\;RT{�ZGRTQ[f;Q7Y!J�²�RTOWa�ª�J�ª�IW{�M0STf&´ } YmM0d`STf;Y�ª
RT��ê`f;\;Y!JÁª�R0^#ªõY!d,M0Q[J`^�R0d,{�MqY!IKRTQ

÷VØ \gL[d`d,f;QY�ª�\;RT{�ZGRTQ[f;Q7Y!J þ STf;Y�ªÁM0OKO}ª�\gRT{�Z=R0Q[fgQ7Y!J&²�\;L[d,d`fgQ7Y`ª�J�ª�IK{4MqSTf�´ }
Z=R0J`Y`ªõY!d,M0Q[J`^�R0d,{sª�\gR0{�ZGRTQ[f;QY,J

üVØ {�f;{�R0d`U þ {�fg{�RTd`UÇ½ \;d,f&M*Y!f�ª�{4MqZ[J�²�RTOWa�ª�\gRT{�ZGRTQ[fgQ7Y,Jg�c\gL[d`d,f;QY�ª
\gRT{�ZGRTQ[fgQ7Y,Jm´

ýA¸�Ê�¼�-Ù+á
ö ¼�Át²tÇ�¶�´s¯�Ë�ÅÚ²tÇ�ÄeÇ�_¸�´s¶�²>¾#²tÅq¯c²tÇ�¶}·y²>¾R´s¸t¼ºËN¸�±�µ5Ê³y´7¿�y_¾&»K¾KÄa¯K¸t¾cÁt_À�Äe²>Ë
±³²>¾c_¾R´sµ_Ì

�! ª©` �È 9pÃ!Ç,ì â ÌõÄ*Í p Ä P@p ÓNÄ*Ã+Ì�É*Ä*Í â ì0Æ p È�ì�Â Éxp Å�Ç â ò¢ÇmÇ�Í p Ô,Ó�ì0Í�Ï�Ç,Õ p ÔmÄ*ÈkÂNÄ*ÍGÇ�Í â�É

���[f \V_��1��W`� X U�� X g��Vf X _K�T} X U!W���S��T����^`�� Y ��W1z��!�VU���\Zf��VU�����R���\ X ��^ X U���U!W` ²�J,f;f_Y!M*ª
�[OWf¢� ö ´¡IWJ¡fg{]�Gfga[a�fga�IWQ�Y!��f%\gR�a[fp^�RTd	fgM0\m��Rq^�Y,�[f W!_���U`Tg X _�����W`� X U` l0����f W!_��VU`Vg X _�����W`� X U
d,f;J,L[O}Y!J�M0d`f%RT��YmMqIWQ[f;a�^�d,RT{¦d,L[Q[Q�IWQ[S~Y,�[f W!_��VU`Tg X _�����W`� X U l0����f W���_1����W�� XZY�[ ��\ZWK�� X g���W!_���U`Tg X _�����Wl� X U
M0d,f��Q[R�e�Qi�=f;\&M0L[J`f�Y!��f;U§M0d,f�Y!�[f�IWQ[Z[L�YuY,R4Y!�[f W!_��VU`Tg X _�����W`� X U lA���[f�Y�e�RbOWIKJ`Y,J
M0d,f�Z[L�YuIWQ§M0OWZ[�[M0�=f�Y!IK\&M0OARTd`a[fgdkM0Q[a �K�V^` M0d,f�\gd`f&MqY,fga¥�Gf;Y�e�fgf;Q�fgM0\m�¸Í â Ó¥OKIWJ�YuR0��ª
ê`fg\�Y&lP����fgJ,f�M0d`f ���V^` e�IKY,�[IWQ¸M§Z[d,R�\gf;a[L[d`f0�pJ`�[R�e�IWQ[S¥e��NM*Y ��S��T���VU!W` IWQ¸fgM0d,OKIWf;d

������������� Y,L[d,Q�IWQ7Y,R(e��[MqY2fgOWf;{�f;Q7Y!J�IWQ�O#M*Y!fgd ������������� l

®�IW{�IWOWM0d,O}UT� \T_��1��W`� X U�� X g��Vf X _K�Z} X U�W���S��T�K�V^l�� Y ��W1z��!�VU���e!U`\af���U�����R���\ X �!^ X UK�VU!WK
²�J`fgf�Y!M0�[OKf���°T´	{4Mq�0fgJ ���V^l �Gf;Y�e�fgf;Q]RTOWa�RT��ê`f;\;Y,J�²�Y,�[fºRT��ê`f;\;Y!JEIWQ-Y!�[fvX SVR���������K�����
M0Q[a»Q[f;e©RT��ê`f;\;Y,Jb²�^�d`RT{�Y!��f \ae�_!_��VU!W��������������� �%{�IWQL[J-Y!�[f�RT��ê`fg\�Y!J]\;d,fgMqY!f;a¸�7U
Y!�[f W!_��VU`Tg X _�����W`� X U ´��CM0OKZ[�NM0�Gf;Y,IW±;fgJ�Y!�[f;{V�GM0Q[a§\gd,fgMqY!f;J�{�M0Z[Jk�Gf;Y�e�fgf;QiY!�[f�Í â Ó
IKY,fg{ûIKQ�f&M0\m�VOWIWJ�Y&l

¯ �



Û BC:ED0<�F�?G: ) {¿% µ�¼ ß á Ý�¼ á0³ ¼"�%2{ ¼ ß )&µ�] ¼ â�µ�V äF¼ ¿ % ¼�Æ %<%VÝ�¼ )2G*µ ÝH�% ¾ ¼ )�á�â�V�á Ý%VÝ ¼ ä

9;:�åEB�<�æ
�TlN�EM0d`STf;Y�Y,d!M0Q[J�^�RTd,{�MqY,IWRTQbd`fgJ,L�OKY!J
× lG®�RTL[d,\;fXY!d!MqQ[J`^�RTd`{4M*Y!IWR0Q3d,f;J,L[O}Y!J
¯�l�t2f;e~ªõYmM0d`STf;Y�ª�\gR0{�ZGRTQ[f;QY,J
ö l�t2f;e~ª�J,RTL[d`\gf+ª�\gR0{�ZGRTQ[f;QY,J

ç BA<aåEB�<�æ �TlzQ[f�e o0fgd�Y!IW\gM0O|{�M0Z[J �Gf;Y�e�fgfgQ Y,�[f \gL�d,d,f;Q7YïJ,RTL�d,\gf M0Q[a
������K������*¬

��>*?	D���@CB�>T�Kæ
Ù�Ø Q[f;e~ªõYmM0d`STf;Y�ª�\;RT{�ZGRTQ[f;Q7Y!Jéþ Y!M0d,S0f;Y�Y!d,M0Q[J�^�RTd,{�MqY!IKRTQbd,f;J,L[O}Y!J
÷VØ Q[f;e~ª�J,RTL�d,\gf+ª�\;RT{�ZGRTQ[f;Q7Y!J þ J,R0L[d,\;f-Y,d!M0Q�J`^�RTd`{4MqY,IWRTQbd`fgJ`L[OKY,J
üVØ {�f;{�R0d`Uýþ {�fg{�RTd`UÊ½í\;d,f&M*Y!f�ª�{4MqZ[J�²�Q[f;e~ªõYmM0d`STf;Y�ª�\gR0{�ZGRTQ[f;QY,Jg�NQ[f�e~ª
J,RTL�d,\gf+ª�\;RT{�ZGRTQ[f;Q7Y!Jm´

ýA¸�Ê�¼�-Ù@�
ö ¼�Át²tÇ�¶�´s¯�Ë�ÅÚ²tÇ�ÄeÇ�_¸�´s¶�²>¾#²tÅ.¹tyÇs´s¶}Äy¸t¼PË�¸�±�µ�Ê³y´7¿�y_¾&Äa¯K¸t¾cÁt_À�Äe²>Ë
±³²>¾c_¾R´sµ_Ì
�! ª©` fË 9pÃ!Ç,ì â ÌõÄ*Í p Ä P@p Ê0Ç�Ã â ÌõÔ,ì0Æ p È�ì�Â Éxp Å�Ç â ò¢ÇmÇ�Í p Ô,Ó�ì0Í�Ï�Ç,Õ p ÔmÄ*ÈkÂNÄ*Í¡Ç�Í â�É

���[fbM0OKSTRTd`IKY!��{ù^�RTd�\gd`f&MqY,IWQ[S�oTfgd�Y!IK\&M0O_{4MqZ[J��Gf;Y�e�fgf;Q«\m�[M0Q[STf;a¸\gRT{�ZGRTQ[fgQ7Y,J�²�J`fgf
YmM0��OWf3� � ´�YmMq�0fgJ�M0JkIWQ[Z[L�Y�Y!�[f]Y,d!M0Q�J`^�RTd`{4MqY,IWRTQVd,f;J,L[O}Y!JXIWQVY!�[fsJ`RTL[d,\;f�ì0ÍGÕ§YmM0d`STf;Yg�
M0OWZ��NM0�Gf;Y!IK±gf;J~Y!�[f;{V�NMqQ[aV\;d,fgMqY!f;J ���V^` �=f�Y�e¢f;fgQ§Y,�[f(Í â Ó�I}Y!f;{ûIWQ�fgM0\m�§OKIWJ`Ygl

�! #´ '�Ê*ì0ÆËÖ[ì â ÌõÄ*Í£Ä PXâ ÓNÇýN[Ã`ì0Í ÉQP Ç�Ã+Ã!Ç,Õ É Ä*ÆËÖ â ÌõÄ*Í

ã£fk�NM&oTf�Y!d`IWf;a3e�IKY!��RTL�Y~J`L[\gf;J,J`J2Y,R]\gRT{�f�L[Z3e�I}Y!�bM]{�f;Y,�[R�a4^�RTd�^�L�OWOKU�MqL�Y!RT{�MqY,fga
d,L[Q�ª�Y!IK{�f4f;oqM0OWL[MqY!IKRTQ¸R0^2Y!�[fbY,d!M0Q[J�^�fgd`d,fga«J,R0OWL�Y,IWRTQ£Y,RiY!�[fbYmMqd,STf�Y(Z[d,RT��OWfg{ñL[J,IKQ[S
RTQ[O}U4o�IWJ`L[RTJ,Z[MqY!IWM0O¡�Q[R�e�OWf;a[STfqlG���L[J;�Ne¢f-J,L�STSTfgJ�Y�Y!�NMqY�Y,�[f-f;oqM0OKLNMqY!IKRTQ3J`L[��YmMqJ,�bR0^
o�IWJ,L�RTJ,ZNM*Y!I#MqOºM0QNM0OKRTS0U¥IKQ»Z�d,RT�[OKfg{�J`RTOKo�IKQ[S�Q[fg\;fgJ,J,M0d,IKOKUcd`fgÐL[IWd`fgJ�f�À�Z[OKIW\gI}Y!O}U§d`fgZ[d`f�ª
J,f;QY,fga�\&MqL[J!M0O	M0Q[a4^�L[Q�\;Y!IKRTQNM0OG�Q[R�e�OWf;a[STf0lNw�^�\;RTL[d`J,f0��IWQ4J`RT{�f�\&M0J`fgJ;�[IKY�{�IKST�7Y¢�Gf
Z=R0J,J,IK�[OWf�Y!Rba[f;d,I}oTf�Y,�[fs\&M0L�J!M0OPM0Q[a¥^�L[Q[\�Y!IKRTQNM0OE��Q�R�e�OKfga[S0f�^�d,RT{çY!��f�o�IWJ,L�RTJ,ZNM*Y!I#MqO
d,f;Z[d,f;J,fgQ7Y!MqY!IKRTQV��L�Y�Y!�NMqY2IKJ��=f�UTRTQ[a�Y!��f�J`\gRTZGf�R0^EY,�[f�Ó%d,R0Y,fgL[J�Z[d`R*ê`fg\�Y&l

���L[Jg�CÓ%d,R0Y,fgL[J�\gL�d,d,f;Q7Y!OKU¥L[J,f;J�Z[d`fg\gR0{�Z[IKOWf;ai��Q�R�e�OKfga[S0f�^�RTdXf�oqM0OWLNM*Y!IWQ�S3Y!�[f(\&MqQ�ª
a[IWa[MqY!fuJ,RTOKL�Y!IKRTQ�Y,R]Y!�[fkY!M0d,S0f;Y~Z�d,RT�[OKfg{�lhkJ�Ó%d,R0Y,fgL[J;r�a[f;J,IKSTQ[fgd`Jg��e�f��NMqQ[a�ª�\;d!Mq^ÎY,fga

¯ /



Y!�[f�Z[d,RTZGRTJ`IKY!IKRTQ[J2Y!�NMqYXM4\gRTd`d,f;\;Y-J,R0OWL�Y,IWRTQVJ,�[RTL�OWai�NM&oTf(STf;Q[fgd,MqY!f;acM0Q[ai\;RT{�Z�IWOWf;a
Y!�[f;{¤IWQ7Y,R�Y!�[f�f�o0MqOWLNMqY,IWRTQ�YmM0J`�GlTãæ��fgQ�Ó%d,R0Y,fgL[JºZ[d`RTZ=R0J,fgJ_MX\&MqQ[a[IWa[MqY!f~J`RTOWL�Y!IWR0Q	�0I}Y
\gRT{�ZNM0d`fgJ�Y,�[fsZ[d,R0Z=RTJ`IKY,IWRTQ[JkSTfgQ[f;d!MqY,fgac�7U¥Y!��f�\gM0Q[a[IKaNMqY,f�e�IKY,�cY,�[fsZ[d`RTZ=R0J,IKY,IWRTQ�J
STfgQ�fgd!M*Y!fga4�U(Y,�[fu\;RTd,d`fg\�Y¢J`RTOWL�Y,IWRTQ¡l7j�^	Y!�[f2\&MqQ[a[IWa[MqY!f2J,RTOKL�Y!IKRTQs^�M0IWOKJg�0Y,�[fgQ3Óºd`R0Y!f;L[J
d,f�Y!L[d`Q[JXY!R3Y!��fsRTL�Y!Z�L�Y-R0^�d,f;Y,d,IKf;oqM0OEY!M0J,���AMqQ[acJ,fgOKfg\�Y!J�M3a[IK =fgd`fgQ7Y-J,R0L[d,\;f�\gM0J,fV²�IK^
RTQ[f2IWJ_M&oqM0IWOWM0�[OWf&´PM0Q[a4MqY,Y,fg{�Z�Y!J%Y,R�Y!d,M0Q[J�^�fgd_IKY!JºZ[d`R�\;fga[L�d,f�Y!R-Y!�[f�YmM0d`STf;Y�Z[d`RT�[OWf;{Vl

Ì ÍÏÎ�î�ð�Ð�îWÑ.Ò�Ó&ÔTÓ Û �ÖÕÓmÑa�¤Ð��
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Ümî2Ú�ÞkÙ�àAÚ8îMÝ�ü:Ý<ò¤Þkà(ÿ?ðkÜ(ï(ÞÅà(á0ïWä¤àmîMå²ÞkÿPá�è?à(è<Ø�î2Ú�ÞÅÙ�à3Ù2â¬å�î2ù(ù(ÞkàWá�ÝtøBè ÚKã�è?è<à�Ú�÷(èÏÞÅà:Ú�è<Ø�å3èZþ
ï(Þ¿î=Ú�è�ü:à(Ù.ãPðkè?ï(á�è0Ý�Ú�î2Ú�è?Ý�ÞkàÊÚ�÷(è0Ý�Ù�Ü(Ø�ÿ<è0îMàWï5Ú�îMØ�áMè?ÚPÿ�î2Ý�è<Ý?õ��eÙ�å²è�ÙMâ�Ú�÷Wè�è?ú2îMðkÜ(î2Ú�ÞÅÙ�à
ÙMâv×tØ�ÙMÚ�è?Ü(Ý�÷mîMÝPøBè?è<àûÞkà¨Ú�÷Wè�ÿ?Ù�à�Ú�è��eÚ ÙMâbÚ�÷(èÖç�è<å²Þkà:Ü(ÝPîMàWïDç0îMðkî2Ú�è<î`Ý�Ü(ø(Ýrä¤Ý�Ú�è?å3Ý?õ

� Ô Ò��fÓ1Õ��¾Ò«Ñ�	�
 ×�Ø�Ù2Ú�è<ÜWÝ`Ü(Ý�è?Ý�îMàzÜ(à(ÞÅâ«ÙMØ�å ü:à(Ù.ãPðkè?ï(á�è�Ø�è<ù(Ø�è<Ý�è<à�Ú8î2Ú�ÞkÙ�à ðkîMà(á�Ü(îMá�èMò
� Ù.úeðkîMà,òWâ«ÙMØ�îMðkð&Ú8îMÝ�ü:Ý î2à(ï5Ý�Ü(øWÚ�îMÝ�ü:ÝPÙMâbú¤ÞkÝ�ÜWÙ�Ý�ùmî=Ú�Þ¿î2ð,îMàmî2ðkÙ�áMä²ÞÅà¨ù(Ø�Ù�øWðkè<å Ý�Ù�ð�ú¤Þkà(á(õ

�� Ô � Õ�����Ò�Ñ�	�
�� è�÷mî�ú�èÖúMî2ðkÞkï(î2Ú�è?ïDï(Þ��£è?Ø�è<à�ÚÏùmîMØ�Ú�ÝÏÙMâ ×�Ø�ÙMÚ�è?Ü(ÝÏâ«Ù�Ø î�ð¿î2Ø�á�è�Ø�îMàWá�è
ÙMâ�ùWØ�Ù�ø(ðÅè<å²Ý<õ��KàzùmîMØ�Ú�Þkÿ?Ü(ð¿îMØ?òBãÀè�÷mî�úMè3ú2îMðkÞÅïmî2Ú�è<ï ç�è<å²Þkà:Ü(Ý��¬Ø�è?Ú�Ø�Þkè ú2îMð�å3è Ú�÷(Ù¤ï â«Ù�Ø
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ö�÷(èAÙMÚ�÷Wè<Ø�÷mîMð�âFòBãP÷(ÞÅÿ8÷ Ø�è<ðkî2Ú�è?ï Ú�Ù¨à:Ü(å²è<Ø�ÞÅÿ�îMðvï(Þkå²è<à(Ý�ÞkÙ�àWÝ�îMà(ï ÿ�î2Ü(Ý�îMð�ùWØ�Ù¤ÿ<è<Ý�Ý�è?Ý<ò
÷(Ù.ã�è ú�è?Ø�îMØ�èAøBè ä�Ù�à(ï ç0îMð¿î2Ú�è�îWõ1Ú�÷WÞkÝ�ùmîMù&è<Ø�àWÙûù(îMØ�Ú0ÙMâÀ×�Ø�Ù2Ú�è<ÜWÝ�ÞÅÝ�ù(Ø�ÙMùBÙ�Ý�è<ïzîMÝ0î
ÿ<Ù�áMà(ÞÅÚ�ÞÅú�èÖå3Ù¤ï(è?ð"õ1ö�÷(èAç0îMð¿î=Ú�è�î²Ý�è?ÿ?Ú�ÞÅÙ�à Ý�ÞÅå3ùWðÅä5Ø�è?ù(ðkÞÅÿ�î2Ú�è<Ý Ý�Ù�å²è`è<ðÅè<å²è<à�Ú�Ý ÞkàDÚ�÷(è
Þkà(ùWÜWÚ�þfÙ�ÜWÚ�ùWÜWÚ²øBè?÷mî�úeÞÅÙ�ØAÙMâ ÷¤ÜWå�îMà Ý�ÜWøia�è<ÿ Ú�ÝÊè?à(á�îMá�è?ïTÞÅà¥î2àmîMðkÙMáMä�þKømîMÝ�è<ï ï(è<Ý�Þká�à£õ
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è��eù&è<Ø�ÞÅå3è?à�Ú�Ý�ãPÞ�Ú�÷zÚ�÷(è5ç�è<å²Þkà:Ü(Ý�Ý�Ü(øWÝ�ä¤Ý�Ú�è<å ÙMâ�×tØ�ÙMÚ�è?Ü(Ý`ÞÅà(ï(Þkÿ<î2Ú�èAÚ�÷(î2Ú�Ú�÷(è3ÚKãÀÙ2þ
Ý�Ú�îMá�èÏïWè<ÿ<ÙMå3ù&Ù�Ý�Þ�Ú�ÞÅÙ�àAÙMâ,Ú�÷WèÏØ�è Ú�Ø�Þkè?ú2îMðmÚ�îMÝ�üAù(Ø�Ùú¤ÞÅï(è<ÝÀðkÞÅÚ�Ú�ðÅè�ÿ<Ù�å²ù(ÜWÚ�î2Ú�ÞÅÙ�àmîMðmø&è<à(è�0(Ú
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à(ÙMÚ�Ú�Ø�è�î=ÚAù(Ø�Ù�øWðkè<å�þKÝ�Ù�ðÅú¤ÞÅà(áDÝ�ùBè�0mÿ<ÞkîMðkð�ä�ò îMà(ï ï(Ù à(ÙMÚ�Ú�Ø�îMà(Ýrâ«è<Ø�ù(Ø�Ùeÿ?è<ï(ÜWØ�è<Ý?õ*�?+_X�ò
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ÿ�îMÝ�è¨îMØ�è3ÞÅà:Ú�Ø�Ù¤ï(Ü(ÿ?è<ï Ú�Ù®Ú�÷Wè�å3îMù(ù&è<Ø�Ù�à(èÊî=Ú`î®Ú�Þkå²èMõ�×�Ø�Ù2Ú�è<ÜWÝ`ï(Ù¤è<Ý�ÞÅà(ÿ<Ø�è<å²è<à�Ú8î2ð
å�î2ù(ù(ÞkàWáÖÙMâ¬îÖï(Þ��£è?Ø�è<à�Ú�ü¤ÞÅà(ïÊî2à(ïÊî2Ú�îÖï(Þ��£è?Ø�è?à:ÚÀÝ�Ú�îMá�è ÙMâ¬ù(Ø�Ùeÿ?è<Ý�Ý�Þkà(áWæeÞ�â¬îMà(ï3ãP÷(è<à
îMà¨Ù�ù&è<Ø�î2Ú�ÞÅÙ�à�ÿ?Ø�è�î=Ú�è<ÝPî`àWè?ã Ù�øia�è?ÿ?ÚPï(Ü(Ø�Þkà(áÖÚ�Ø�î2à(Ý�â«è?Ø�ÙMâbî`ù(Ø�Ù�ø(ðkè?åAþfÝ�Ù�ð�ú¤Þkà(á�ù(Ø�Ù¤ÿ<èZþ
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