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^ ]�H`_TFI[;a;H`Y�bcR*Jed�H\]�f�a;RT[IM�d�H\]�f�agRT[GMihj]	YZk*[;HKR�M�>lk*]ikNfik&monTp�qTrEs

PIFGDIFGHKJLFutvPGaG?wX	xH\]�f�a;RT[I?APGk
y FGS{z0|~}���n	���*}*q��+q*�T�T��F���YoqT�������i�!�o��ze|~}���n	�4n	�*q��U�*�TnTq

k*]�f
� FG]�plk*[;�NFG[IM<�of�_Nk*]�PIFGf��jkNYBk*��k*a;F�O!b!agY;FGV�a��5k*�<RT[;kNYZRT[�bTM
�vFIWik*[�YZV�FG]	YR*J9>URTV&W�X�YZFI[�O!PGH\FI]�PGFNM ^ ]�H`_TFG[ga;H`Y�bcR*J9��k*]�H`YZRT�ik�M

d�H\]�]�HKW�FI��Mi��k*]�HKY;RT�ik�Mi>lk*]ik*fik��0q y �Nmv�
��k*[;�NFG[BtvPIaG?wX�V�kN]�HKY;RT�ik�?wPuk

y FGS~z0|{�*�*s	�Us��NsN���T�Tq	�������0��ze|~�*�*s����* *n��+n����*�
��k*[gPBQ¡qT��M¢��nTnT�
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«�¬LB®{¯§°±°±²´³Gµ¢®§g°·¶L°	²´³¹¸º²w°·¶±¬L²´»I¼I¶L¯�¸5¯§³�½�²´¬Lg³G¾E¯§³B¶L°N²w°*¾E;°·¶	�¿À¶L¯§³¹¸I;¾E²´³GÁ�¶L¯�¸,»BÂ¢¶LÃG¯�³G¯{¶KÄ��¬LÅ,®§;¾E¾�¼G³G²´®�Á+Æ

¶L²´;³G°!¬L¯�ÇB¼G²È¬L¯�¸¹¿Àg¬�²´³B¶L¯{¬LÉº¬LB®§¯§°±°�®§g¾E¾¹¼I³G²´®�Á�¶L²´g³NÊTË`¶�²´°�Ä�¯§Ì´ÌÈÆKÅ�³I+Ä�³E¿A¬L;¾�¸I²´°·¶±¬L²´»G¼I¶L¯§¸¹¬L¯§ÌwÁ�¶L²´;³GÁgÌ�¸GÁ+¶ÍÁg»uÁ�°±¯
¸I¯§°±²´µg³Î¬L¯{°±¯�Á�¬L®ÍÃÏ¶LÃGÁ�¶¹®�Á�¬L¯{¿À¼GÌ�ÉGÌwÁ�®§¯§¾E¯§³B¶�g¿�¸GÁ�¶ÍÁÑÐ\³I¯�Á�¬LÒ¶LÃG¯2¼G°±¯~¬L°9g¬EÉº¬LB®§¯§°±°±�¬L°9Ä�ÃG¯{¬L¯2²È¶E²´°9¼G°±¯�¸j²´°
¾$Ág³G¸GÁ�¶L�¬±Âeg¬�°·ÂI°·¶L¯{¾ÓÉ�¯~¬±¿Ôg¬L¾$Á�³G®§¯iÄ�²´Ì´Ìu°±¼IÕ�¯~¬�µ�¬L¯�Á�¶LÌÈÂBÊ�Ö,Á+¶ÍÁ¢ÉGÌwÁg®{¯§¾E¯§³B¶!²w³�¬L¯§ÌwÁ�¶L²´;³GÁgÌ�¸GÁ+¶ÍÁg»GÁg°±¯�°·Âº°·¶L¯§¾E°
²´°<®{;¾EÉuÁ+¬ÍÁ�¶L²´½Z¯§ÌÈÂ4°±²´¾EÉGÌ´¯,»�¯§®�Á�¼G°±¯¢¶LÃG¯5¸IÁ�¶ÍÁ¹²´°�×�Á+¶�ØG°·¶±¬L¼I®{¶L¼I¬L¯�¸�ØuÁ�³u¸UÉGÁg°±°±²´½Z¯;Ê�Ù�»�Ú·¯§®{¶L°�Á�¬L¯5®ÍÃuÁ+¬ÍÁg®{¶L¯{¬L²´Û§¯§¸
»BÂ2Ág³l²´³GÃI¯{¬L²È¶ÍÁg³I®§¯,ÃG²´¯{¬ÍÁ+¬L®~ÃBÂ0ÜÝg¶LÃI¯{¬�ÃG²´¯{¬ÍÁ+¬L®~ÃI²w¯{°�®§g¼GÌw¸lÁ�Ìw°±¹»�¯,®§;³I°±²A¸º¯{¬L¯�¸U²´³I®§Ì´¼u¸I²´³IµIØI®§ÌwÁg°±°<®§;¾EÉ�g°±²´¶L²´g³
Ág³G¸¹¯{Þº¯§®§¼º¶L²wg³�ß~Ø;¼G³G°·¶±¬L¼I®{¶L¼I¬L¯§¸UÜÝÉ�;°±°±²´»GÌÈÂ9¸ºÂº³uÁ�¾E²w®�¸GÁ�¶ÍÁ;ß~Ø�Ág³G¸9®§;³B¶ÍÁ�²w³$Á¢»�¯{ÃuÁ�½�²w�¬ÍÁgÌI®§;¾EÉ�g³G¯§³B¶�¶LÃuÁ+¶�¸º¯{Æà ³I¯§°�ÃG�ÄÑ¶LÃG¯�Ð·¸IÁ�¶ÍÁ�ÒE²w°�Ág®{®§¯§°±°±¯�¸l»BÂ4¯§³G®�Á�ÉG°±¼IÌAÁ+¶L²´³GµE²È¶�Ä�²´¶LÃI²´³l¶LÃG¯¢g»ºÚ\¯§®{¶<áIâ~ãeä{â~Ê�å�Ì´µ;�¬L²´¶LÃI¾E°�®§¼I¬±¬L¯§³B¶LÌÈÂ
¯{Þº²´°·¶¢¿Ô�¬e¿A¬ÍÁgµg¾E¯§³B¶L²w³Iµ2¬L¯{ÌAÁ+¶L²´;³G°§ØT»G¼I¶�¶LÃG¯e¿À¬ÍÁgµg¾E¯§³B¶ÍÁ�¶L²´;³�Ág³G¸�ÁgÌ´Ì´B®�Á+¶L²wg³vg¿�;»�Ú·¯§®{¶L°,²´°,°·¶L²´Ì´Ì�Á$¬L¯§ÌwÁ�¶L²´½Z¯§ÌÈÂ
¼G³B¶L;¼I®~ÃI¯�¸ à ¯§Ìw¸4�¿�°·¶L¼u¸�ÂBÊæ ²´¾E²´ÌwÁ�¬,¶L4¬L¯{ÌAÁ+¶L²´;³G°§ØT;»�Ú·¯§®{¶L°e®�Á�³�»�¯¹¿A¬ÍÁgµ;¾E¯{³�¶L¯§¸o»�g¶LÃoÃG�¬L²wÛ{;³B¶ÍÁgÌ´ÌÈÂvÁ�³u¸0½Z¯{¬±¶L²´®�ÁgÌ´ÌÈÂBÊEç!¯{¬±¶L²´®�ÁgÌ�¿À¬ÍÁ�µgÆ
¾E¯§³B¶ÍÁ�¶L²´;³4¾¹¼I°·¶i¾E²´³G²´¾E²´Û§¯,ÁgÉIÉGÌ´²´®�Á�¶L²´g³0¯~ÞI¯{®§¼I¶L²´;³2¶L²´¾E¯,»�Â2°±ÉIÌw²È¶±¶L²´³Gµ$Á�®§ÌwÁg°±°<°±9¶LÃuÁ�¶�Á�ÌwÌN®§ÌwÁg°±°�Á�¶±¶±¬L²´»G¼º¶L¯§°
Ág³G¸l¾E¯{¶LÃG�¸º°�¿A¬L¯�ÇB¼G¯§³B¶LÌÈÂUÁg®§®§¯{°±°±¯�¸¶Lgµ;¯{¶LÃI¯{¬,Á+¬L¯�µ�¬L;¼IÉ�¯�¸U¶L;µg¯{¶LÃG¯{¬�²´³�¶L$ÁE°±²´³GµgÌ´¯e¿A¬ÍÁgµ;¾E¯{³�¶�Ê<è�ÃI²´°�ÉuÁ�É�¯{¬
Á;¸º;ÉI¶L°�Á�®§ÌwÁg°±°±² à ®§Á�¶L²´;³�g¿<®§ÌwÁg°±°±¯§°E²´³B¶Ll¿Ôg¼I¬E¾$Á�²´³v¾E�¸I¯§Ì´°§Ø�Ág³G¸v®§;³B¶±¬L²´»G¼º¶L¯§°¹»BÂoÉI¬LgÉ�;°±²´³GµoÁgÌ´µ;�¬L²È¶LÃG¾E°
¿Ô�¬i½Z¯{¬±¶L²´®�Á�ÌwÌÈÂ$¿À¬ÍÁ�µ;¾E¯§³B¶L²´³Gµ5¶LÃG¯�¿Ôg¼I¬i¬L¯�Á�Ì´²wÛ§Ág»GÌ´¯¢®{ÌAÁ�°±°�¾E�¸I¯§Ì´°�®§g³G°±²´°·¶L²´³Gµ�g¿N°±²w¾EÉIÌ´¯�g¬�®§;¾EÉIÌw¯~Þ$Á�¶±¶±¬L²´»G¼º¶L¯§°
®§;¾�»G²´³G¯§¸0Ä�²È¶LÃv°±²´¾EÉGÌ´¯Eg¬�®§g¾EÉGÌ´¯{Þ0¾E¯{¶LÃG�¸º°§Ê2ç�¯{¬±¶L²´®�Á�Ì�¿A¬ÍÁgµ;¾E¯{³�¶ÍÁ+¶L²´;³j¯§³B¶ÍÁg²´Ì´°e°±ÉGÌ´²È¶±¶L²w³Iµ�®§ÌwÁg°±°±¯§°�²´³�¶LlÁ
°±¯{¶<g¿5ÐK°±¾$ÁgÌ´Ì´¯{¬LÒ$¯�ÇB¼G²´½;Á�Ì´¯§³B¶�®§ÌwÁg°±°±¯§°�ÜéÁg®{¶L¼GÁgÌ´ÌÈÂU¿À¬ÍÁ�µ;¾E¯§³B¶L°�g¿	¶LÃI¯,®§ÌwÁg°±°§ê�¯~Þº¶L¯{³�¶~ß�¶LÃGÁ�¶<®�Ág³UÌAÁ+¶L¯{¬�»�¯,ÉGÌwÁg®§¯§¸
ÉI¬L¯§®{²w°±¯{Ì´Â¹Ä�ÃG¯{¬L¯<¶LÃG¯{Â9Á�¬L¯<¼G°±¯�¸�Ê�Ù�¼I¬�ÁgÉGÉº¬LZÁ�®~Ã$®§g³G°±²´°·¶L°�g¿Nµg¬Lg¼GÉI²w³Iµ�²´³B¶LeÁ¢¿À¬ÍÁgµg¾E¯§³B¶�ØºÁgÌ´Ì�Á�¶±¶±¬L²´»I¼I¶L¯§°�Ág³u¸
¾E¯{¶LÃG�¸º°,g¿i¶LÃI¯E®§ÌwÁg°±°5¿À¬L¯�ÇB¼G¯{³�¶LÌÈÂ�Ág®§®{¯§°±°±¯�¸�¶L;µg¯{¶LÃG¯~¬¹»BÂoÁgÉIÉGÌ´²´®�Á�¶L²´;³I°e¬L¼I³G³I²w³Iµl;³�¯§²È¶LÃG¯{¬5¶LÃG²´°e®§ÌwÁg°±°§Ø�²È¶L°
°±¼G»�®§ÌwÁ�°±°±¯§°§Øu²È¶L°�®§;³B¶ÍÁ�²w³I²´³GµE®§ÌwÁg°±°±¯{°��¬�²È¶L°�®§g¾EÉGÌ´¯{Þ2¾E¯{¶LÃG�¸$®§ÌwÁg°±°±¯{°§Ê

ë{ì�íZîÈï�ð\ñLï\ñÍò§ðKó·íeô	ò§ï!õZò§ðKöKî´ò§÷È÷ ø5ï\ùZõZõ�ú�ð`ö\ñLû¹ü+ø5ö\í;ñ�ý�ò{öKùZð·ò§÷uþgóLîÈñÍÿ;óÍñ<ò§ÿZû��*ÿ���îÈÿZñLñÍðKîÈÿ�����ñLï\ñÍò§ð\ó·í��Tú�ùZÿZóLîÈ÷
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F GIH#JLKMK)NOJPQP�R#SUTWV�XDYZJ�[]\�H#T;^`_ZabTcS-PEdeJLKQTgfhfWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif j
k l)m�TnYoR#[&\pH1TqYZJr[]\�H1T;^`_�abTcS�PEshJP�J�_pJLKQTnYZS�m�Tc[tJufifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif v
w l)m�TWxyT-P�m�VZzB{|K�J�}rTWJr~pz��|\�\�H#R#ScJP�R1VL~B�p�MT�����TU~pSU��[tJP��MR�S-T�K)V�X7P�m�T;GIH�JrK�KQT�K>fifWfifWfhfWfWfifWfif �
� l)m�TExyTUPMm�VZzt���t~�R1Pb�r��GIH#�pKbP�TU��Tczt�E�]~pR�Pb�]J�~pztx$Voz�R��pT�ztxyT-P�m�VZzt{|K�J�}LT�[]J�PM��R#SUTcKDVrX�P�m�ThGIH�JrK�K

� TU��KQVL~�fWfifWfifWfhfWfWfifWfifWfifWfWfifWfhfWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif �
� ^`�MR#}rR#~pJrH�[]TUPMm�VZzB{|K�J�}LThx$J�PM��R��B�hTU~�Tc��J�PMVr��fWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�F��
j xyT-P�m�VZzB���t~�R1Pb��x$J�PM��R����hTc~�TU��JP�Vr��fWfhfWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�Fcj
v xyVZzZR1�pTcz�{|K�J�}LTix�JPM��R1���hTU~�Tc��J�PMVL�EfifWfhfWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�F�v
� GIH#JLKMKe�DTc�QP�R#ScJ�H�����J�}L[]TU~�P�KE�hTc~�TU��JP�Vr�efWfhfWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�Fc�
� l)m�TWN�R#~��o}r��J�\�my�hTU~pTU��JPMVL����Vr�`GIVL~�P�J�R#~�R#~�}�GIH#JLKMKMTcK)VrX��e �fWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif¡k+6
F�6 GIVr[]\�H#T-���ePMPM��R1_p�ZPMTnxyVZzZR1�pT�z�x$T-PMmpVozB�E�]~pR�Pb��x$JP��MR1���hTU~pTU��JPMVL��fWfifWfWfifWfifWfhfWfWfifWfif¡kZF
FrF �DTU�MPMR�SUJrH�����J�}r[]Tc~LP�JP�R1VL~t¢�GIVr[]\�H#T-���ePMPM��R1_p�ZPMT�KEJ�~pzyYoR#[]\�H#TnxyT-P�m�VZz�K£fWfWfifWfifWfhfWfWfifWfif¡k�w
F�k l)m�Ti¤¥~�PM��JtGIH�JrK�K�¦E�pH1H7x$T-PMmpVozy�hTc~�TU��JP�Vr�gfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif¡k �
Fcw l)m�TWN�R#~��o}r��J�\�my�hTU~pTU��JPMVL�eX"Vr�`GIVr[]\�H#T-��xyT-P�m�VZzyGIH�JrK�KMTcKIfWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif¡kr�
F � �DTU�MPMR�SUJrH�����J�}r[]Tc~LP�JP�R1VL~t¢�YoR#[&\pH1Tn�ePMPM��R1_���PMTcK|J�~pz$GIVr[]\�H#T-��xyT-P�m�VZz�K£fWfWfifWfifWfhfWfWfifWfif¡kLv
F�� �DTU�MPMR�SUJrH�����J�}r[]Tc~LP�JP�R1VL~�§eGIVr[]\�H#T-�B�ePQP��MR#_��ZP�TcK�J�~�zyGIVL[]\�H1TU��xyTUPMm�VZz�K¨fWfifWfifWfhfWfWfifWfif�w 6
Fcj ����J�}L[&Tc~�P�K)����Vr[�P�m�Tnl)m���TUTW�E\p\��MV�JrS�m�T�K�fWfifWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�wLk
F�v GIVLKQP�KeV�X � ��VZS-T�KMKMR1~p}&�p��Jr}r[]TU~�P�K){`KQR#~�}tl)m���TUTW�E\�\p�MV�JrS�m�T�K©fWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�wrw
Fc� l7VrP�JrH � TU~pJrH�Pb��GIV�KbP�K)V�X�l)mp�MTcTi�|\�\���VLJLS�m�TcKªfWfWfifWfifWfifWfWfhfWfifWfifWfWfifWfifWfhfWfWfifWfif�wrw
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�4zZR�KbP��MR#_��ZP�TczWVL_ZabTcS-P7_pJLKQT�zWKQ�ZKQPMTU[	��sW^hd�Y�
 R�K�JES-VLH1H#TcS-PMR#Vr~WV�XZH#VZSUJ�HLVr_ZabT�S�P7_�JrKMTcK7z�R#KQPM��R1_p�ZPMT�znJ�[]Vr~p}EzZR��TU��TU~�P
H1VZSUJrHLKMR�P�TcKc��R1~�PMTc��SUVr~�~pTcS�P�Tczh_o�hJ|S-Vr[][;��~�R�SUJP�R1VL~W~�T-P��eVr�����7� sW^hd�YWKQ�p\�\�VL�QP�K�J�~qVr_ZabT�S�P7VL�MR#TU~�PMT�ziz�JP�J�[]Voz�TUH
R1~pSUH1��zZR1~p}�X"T�JP����MT�KiV�XeTU~pScJ�\pKM��H�JPMR#Vr~ J�~pz R#~�m�Tc�MR1P�Jr~pS-T��&l)m�T]\�TU�MX"Vr��[tJ�~pSUT;VrXeJBsi^hd�Y�R#Ki}L�MT�JP�H1�yTc~�mpJ�~�S-Tcz
R�Xiz�JP�J�R�K]KbP�Vr��Tcz J�P&H#VZSUJ�H�KMR�P�TcK&R#~ KM�pS�m J [tJ�~�~�Tc�&PMmpJ�P&[tJ�~o� VrXEPMm�TB�pKMTU�tJr\�\�H#R#ScJPMR#Vr~�Kq����~�~�R#~�} JP]TcJLS�m
KQR1PMT�}LT-P;JrH1HI~�TUT�zZTcz zpJP�J�JPnP�mpJP;KMR1PMT���R1PMmpVr�ZP;JLSUSUTcK�KQR#~�}yR#�M��TUH#T��J�~�Pqz�J�P�J��B�p���MPMm�Tc�c�OPMm�T�KQ�ZKQPMTc[�[;�pKbP;~�V�P
R1~pSU���n��~p�MT�JrKMVr~pJr_�H1TtSUVLKQP�KWVrX�zpJP�JB��TU\pH1R�SUJ�PMR#Vr~���l)m�R#Kn�MT��L�pR1��TcKWVL�M}�J�~�R��UR#~�}Bz�JP�J�_pJLKQTtTc~�PMR1PMR#TcK���R1PMm P�m�T�}rV�J�H
V�X��MT�zZ�pS-R#~�}&PMmpTnJ�[]Vr��~�P�V�X���~�~pTUTcz�TczBz�JP�J]JrSUSUTcK�KQT�z�_o��Jr\�\�H#R#ScJP�R1VL~pK�JrK��eTUH#H7JrK)[]R#~�R#[&R��UR#~�}]P�m�TnJ�[]Vr�p~LP�VrX
z�JP�JqP�mpJPE~pTUTczpK)PMVt_�TiPM��J�~pKQX"TU����Tcz�_�T-P��eTUTc~yKQR1PMT�K�� s`R#KQPM��R#_��ZPMT�zBVr_ZabT�S�P�_pJLKQT�z�z�TcKMR1}L~�R#[]\��MV��LTcKe\�TU�MX"Vr��[]Jr~pS-T
_���X"��Jr}r[]TU~�PMR#~�}tJ�~�z�KM��_pKMTc����Tc~LP�H1��J�H#H1VZSUJ�PMR#~�}&X"��Jr}r[]TU~�P�K�P�V�zZR�KbP��MR#_��ZP�TczBKQR1PMT�K��

l)m�TeP�Vr\Z§¥zZV���~;z�TcKMR1}L~&Jr\�\���VLJrS�mnP�J��LTcKDJ`}rH#Vr_pJrH�S-VL~pS-Tc\ZPM�pJrHZKMS�m�Tc[tJ�� �nG)Y�
�zZT�KMSU�MR#_�R#~�}|P�m�T�}rH#Vr_�J�HZz�JP�J§
_pJrKMT;Tc~�PMR1PMR#TcKWJ�~�zyPMmpTUR#�W�MTcH#J�PMR#Vr~pKMm�R#\pK`Jr~pz S-Vr[;_�R#~�TcK`R�P���R1PMm JrScS-T�KMK`\pJPMPMTc�M~ R1~ZX"VL�M[tJ�PMR#Vr~$P�VB\��MVZzZ��S-T]J�KMT-P
V�X�H1VZSUJrH7S-VL~pS-Tc\ZPM��J�H�K�S�m�TU[tJrK��
N�G)Y�
EzZTcK�S-��R1_pR1~�}tz�J�P�Jr_pJrKMTiTU~�PMR1PMR#TcK`JPETcJLS�m�H#VZSUJrH7KQR1PMT��1F���� �el)m�TWR1~p\��ZPEP�V]PMm�T
zZTcKMR1}L~�\���VZS-T�KMKeR�K)Vr_ZP�J�R#~�Tcz�X"�MVL[gJ�~"!J;\p�MR#Vr��R KQ�ZKQPMTU[���Tc����R#��TU[]TU~�P�K)Jr~pJ�H#�ZKQR�K#��mpR#S�mBzZT-��~�TcKeP�m�TiTU~$�oR1��Vr~�[]Tc~LP
V�X PMmpT`KM�oKQPMTc[�J�~pz�SUVrH#H1T�S�P�K�J�~�J�\�\���V��ZR1[tJ�PMR#Vr~]V�X�_�V�P�mtPMm�Tiz�J�P�JnJr~pzt\���VZS-TcK�KMR1~�}q~�TUT�z�K VrX7J�H#H�\�V�P�TU~�PMR�J�H�z�JP�J§
_pJrKMT`��KQTc��K%��F����&� l)m�T`TU�Z\�T�S�P�J�PMR#Vr~pKeVrX�PMm�TiKM�oKQPMTc['��R�P�m���TcKM\�TcS�PePMV&\�TU�MX"Vr��[]Jr~pS-TL�o�MTcH1R�J�_�R#H#R�Pb�tJ�~�z�J��J�R#H#Jr_�R#H1R1Pb�r�
TcS-VL~�Vr[]R�SUK)J�~�z)(pTU�oR#_�R#H1R1Pb��Jr�MThJ�H�KQV]KQ\�TcSUR���Tcz�X"�MVL[ PMm�TWJ�~�J�H#�oKMR�K���l)m�T*�oR1T+� J�~�z�S-VL~pS-Tc\ZPM��J�H zZTcKMR#}r~�JLS�P�R,�oR1PMR#TcK
�pKQTiVL�ZPM\���PeX"��Vr[ P�m�Ti�MT�����R1��TU[]Tc~LP�K)KbP��pzZ��-.��m�R#H1ThPMmpT`X"VL�M[]Tc�)z�T-�p~�T�KeR1~�PMTc�QX�JLS-T�K�X"VL�)TU~pz��pKMTU��KU��PMmpThH�JPMPMTc�)z�T-§
�p~�TcK�Tc~LP�R�Pb�iPb�o\�TcK/��R1PMm&�MTcH#J�PMR#Vr~pKMm�R#\pKOJr[]Vr~�}|PMm�Tc[0�DY�P�JPMR�KQPMR�SUJ�HZR#~ZX"VL�M[tJP�R1VL~qS-VLH1H#TcS-PMT�zWX"��Vr[ PMmpTI��Tc����R#�MTc[]TU~�P�K
J�~pJrH1�ZKMR#K�R#~pS-H#�pzZT)P�m�TEJrScS-TcK�K�X"��Tc����TU~�S-R#TcK�V�X��pKMTU� J�\p\�H1R�SUJ�PMR#Vr~pKDJr~pzqPMm�TcR1� ��T-X"Tc�MTc~pS-Te\pJ�PQPMTc�M~�K���l)m�T�R#~�\��ZPDP�ViPMm�T
zZR#KQPM��R#_��ZPMR#Vr~�zZTcKMR#}r~�Jr�MT|PMm�Tn�nG)Y�J�~pz�PMm�TWJrScS-T�KMKI\pJPMPMTc�M~�R1~ZX"VL�M[tJ�PMR#Vr~tX"��Vr[ P�m�Ti�MT��L�pR1��TU[]TU~�P�KIKQPM�pz�R1T�K��Dl)m�T
_�VrPQPMVL[&§ ��\$Jr\�\���VLJLS�m�SUVr~pKQPM���pS�P�KEJ��nG)Y�X"��Vr[ \��MTcT-�ZR�KbP�R1~�}tH#VZSUJrH7KMS�mpTU[tJrK+�21 Tn�pKMTWP�m�TWPMVL\Z§¥zZV���~yJ�\�\���VLJLS�m
J�~pz zZR�KQPM��R1_���PMT�SUH#JLKMKnX"��Jr}r[]TU~�P�K��y����J�}L[]TU~�P�J�PMR#Vr~ _���TcJ��ZKnJ�S-H�JrK�KnR#~LP�V�J$KMT-PqVrX|S-H�JrK�KQT�K���R1PMm VL~�H1� J$KM��_pKMT-P
V�XIR1P�KqS-Vr[]\�Vr~�Tc~�P�K+�tGIH�JrK�KQT�KiSUJ�~ _�T]X"��J�}L[]TU~�PMT�z43�57698,:;5�<�=?>�@A@BtVr�DC�E�69= 8GFH>7@A@IB����DTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP�JP�R1VL~�R�KhPMm�T
\��MVZSUTcK�KEV�XI_��MT�J��oR#~�}�J�SUH#JLKMK|R1~�P�V�J�KMT-PiV�X�KM[tJ�H#H1Tc�`SUH#JLKMKMTcKhSUJrH1H#TczJ�LTU�MPMR�SUJrH�X"��J�}r[]Tc~LP�K��%K�JLS�myR1~pKQP�Jr~pS-T;Vr_ZabT�S�P
R1~yJ��rTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP)R�KEJ&\�VL�QP�R1VL~�VrXOP�m�TWVr��R1}LR1~�J�H�R1~�KbP�J�~pSUThVL_ZabTcS-P�R1~�PMmpTWVr��R1}LR1~pJrH S-H�JrK�K��

x$Jr~o�`zZR�KbP��MR#_��ZP�TczWJr~pziS-H#R1Tc~LPMLKMTU�H�rTc��VL_ZabTcS-P7_pJLKQT�zhKM�ZKbP�TU[tK TU�oR�KQPc��R1~pSUH1��zZR1~p}E¤blO�hYpGe�N� v+� ��K�¦hG�^%OPK4� j�� �
�n^hdeN7¤b¦Q� ��� �)lSRh^%OT�1F�67� �eJ�~pzUKe^iYN��F � �V��m�R�S�mW��R#H#H�_�Tc~�T-��P]X"��Vr[ X"��J�}L[]TU~�P�J�PMR#Vr~N� ���&� �9\pJr�QP�R#JrH)H1R�KbPtVrX
_�Tc~�T-��P�KnR#~pS-H#�pzZT�XY�
J�
Ws`R��TU��TU~�PqJr\�\�H#R#ScJPMR#Vr~�KnJrScS-TcK�KiVr�q��\�zpJPMTtVL~�H#� \�Vr�MPMR#Vr~pKiVrXES-H�JrK�KQT�KWKQV�X"��J�}r[]Tc~LP�JP�R1VL~
��R1H#H���TczZ��S-TtP�m�T�J�[]VL��~�PqV�X�R#�M��TUH#T��J�~�Pqz�J�P�J$JLSUSUTcK�KQT�z�_o� J�\�\�H#R�SUJP�R1VL~pK+�"��_Z
n�p��Jr}r[]TU~�P�JPMR#Vr~ J�H#H#V��EKW}r��TcJ�PMTU�
S-Vr~�S-�����MTc~pS-�;_�T�SUJr�pKQT)P�m�T�[MH1VZS��;}r��J�~o��H�J���R�Pb�.\hSUJ�~�JLSUSU����J�PMTcH1�;�MT�(pTcS-P PMm�T`J�\�\�H#R�SUJP�R1VL~pKD�pKMR#~�}WPMmpT|Vr_�abTcS�PI_pJrKMT]�
��S+
]�p��Jr}r[]TU~�P�JPMR#Vr~ J�H#H#V��EK;\�J���J�H#H1TcH�T-�ZTcSU�ZPMR#Vr~ V�XiJ KQR#~�}LH1Ty����TU��� _o� z�R,�oR�zZR1~p} R�P�R#~�PMV J KQTUP�V�XWKQ�p_�����Tc�MR#TcK
PMmpJ�PhVL\�Tc��J�PMTqVL~yX"��J�}r[]Tc~LP�KEVrXIJ�SUH#JLKMK+���
z�
`����J�}r[]Tc~LP�JP�R1VL~y�MT�zZ�pS-T�KEP�m�T]J�[]Vr��~�PhV�XIz�J�P�J�PM��J�~pKQX"TU���MT�z���m�TU~
[&R#}r��JP�R1VL~tR#KI��Tc����R#�MT�z^�_��T;
�����J�}r[]Tc~LPI�MTc\�H1R�SUJ�PMR#Vr~tR�K�[]VL�MTETU��S-R#TU~�P�P�mpJ�~��MTc\�H1R�SUJ�PMR#~�}WP�m�T|Tc~LP�R1��T`SUH#JLKMK�_�T�SUJr�pKQT
R�PE��TczZ��S-TcKeP�m�TW��\�z�JP�TW\���Vr_�H#TU[gJr~pz�KMJ��LTcK)KbP�Vr��J�}LT]�

l)m�T�V��rTc�Mm�T�Jrz Jr~pz zZR1��S-��H1Pb� R1~$�LVrH��rTcz R#~4R#[]\�H#TU[]TU~�PMR#~�} zZR�KbP��MR#_��ZP�Tcz4z�TcKMR1}L~ PMT�S�m�~�R��L�pTcK&R1~�S-H#�pzZT�PMm�T
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}rTU~pTU��JPMR#Vr~&V�X R#~�\��ZP�KDX"��Vr[ KbP�JPMR�S�J�~�J�H#�oKMR�K�� K�Jr�MH#R1Tc� �IVL�M�nm�JrK Jr�M}L��Tcz;PMm�JPIKMR1~�S-T|k+6 � VrX��pKMTU�I�L�pTU��R1T�K JrScS-Vr�p~LP
X"Vr�]� 6 � VrXEPMmpT�P�V�P�JrH�z�JP�J�JrScS-T�KMKMTcK&J�~pz PMmpJ�P&P�m�R�K;R#~pSUVr[]\�H#T-PMTBJ�~�J�H#�oKMR�KqR�KnX"T�JrKMR1_pH1T"��Fv+�&�4YoTcSUVr~pzZH#�r� PMm�T�KQT
zZR#KQPM��R#_��ZPMR#Vr~ P�TcS�m�~pR#����T�K �eVr����_�TcKQPnX"Vr�qz�Vr[tJ�R#~pK ��R1PMmpVr�ZPnX"��Tc����Tc~�P;zZ��JrKQPMR�StS�mpJ�~�}LTcKWR#~ ��Tc����R#�MTc[&Tc~�P�K+���`S�§
S-Vr[][]VZz�JP�R1~p};[tJabVL�eS�m�J�~�}LTcKIR1~BJ;z�Vr[tJ�R#~��eVr��H�ztTc~LP�J�R#H�Jq��T-§¥J�~�J�H#�oKMR�K V�X7PMm�TWKM�oKQPMTc[ J�~pz��MTU§ ����~�~pR1~�};V�XOPMm�T
zZR#KQPM��R#_��ZPMT�z z�TcKMR1}L~�\���VZS-TcK�KMTcKhzZTcK�S-��R1_�Tcz�m�TU��T]�&���ZP�����T;��TcKMTcJr��S�m ��R#H#HDR1~$�rT�KbP�R1}�JP�Tqm�V�� P�m�TcKMT;PMTcS�mp~�R#����T�KWSUJr~
_�TnR#~pSUVr��\�VL��J�PMTcz�R#~LP�V�JtzZ�o~pJ�[]R�SWKQ�ZKQPMTc[gVr�`zZT-P�TU��[&R#~�TiP�m�TqJ�[]VL��~�PEV�XDS�mpJ�~�}LTiPMmpJ�P|SUJr~�_�TqJLSUS-VL[][&VZz�J�PMT�z
_�TUX"Vr��TiJ]��T-§¥J�~�J�H#�oKMR�K�R�K)�MT�����R1��Tcz��

l)m�R�K`\pJ�\�TU�h�MT+�oR1T+�EKE\�VLK�KQR#_�H#T;sW^hd)Yy[&VZzZTcH#Kh\���TcKMTU~�P�TczBTcJr�MH#R#TU� � w�� � � � J�~pz�S-Vr~�P��MR#_��ZP�TcK`_��B\���TcKMTU~�P�R1~�}
J�H#}rVr��R1PMm�[tKDX"VL�2�LTU�MPMR�SUJrH1H#�qX"��J�}L[]TU~�PMR#~�}WP�m�ThSUH#JLKMK�[]Voz�TUH�KeSUVr~pKMR�KbP�R1~�}qV�X#��KMR#[&\pH1TiJPMPM��R1_���PMTcKc�ZKQR#[]\�H#T`[]T-P�m�VZz�K 
��
��S-VL[]\�H1TU� JPMPM��R1_p�ZPMT�KU�7KMR#[&\pH1Tt[]T-P�m�VZz�K 
��2�
KQR#[]\�H#T]J�PQP��MR#_��ZP�TcKc�OS-VL[]\�H1TU�$[]T-PMmpVozpKH
iJr~pzW�
S-VL[&\pH1TU� JPMPM��R1_���PMTcKc�
S-Vr[]\�H#T-��[&TUPMm�VZz�K 
9�

l)m�T]_pJrH#Jr~pS-TtVrX�P�m�T�\pJr\�Tc�WR#KWVL�M}�J�~�R��UT�z�JLKhX"VrH#H1V��EK+�)1 T�SUVr[]\�H#T-P�T]PMm�R�KnKMTcS�P�R1VL~ _o� _��MR#TM(��$�MT+�oR1T+��R1~�}
\��MT+�oR1VL�pK/�IVL�M�WVL~&zZR�KQPM��R1_���PMTcz]z�J�P�Jr_pJrKMTez�TcKMR1}L~&Jr~pzqVL���Dsi^hd�Yq[]Voz�TUH �DYZTcS�P�R1VL~]k`\���TcKMTU~�P�K �LTU�MPMR�SUJrHLX"��J�}L[]TU~Z§
P�JP�R1VL~�J�H#}rVL�MR1PMm�[tK�X"VL��S-H�JrK�KD[]VZzZTUH�S-Vr~�KQR�KbP�R1~p}WV�X KQR#[]\�H1T`JPQP��MR#_��ZP�TcKIJ�~pztKMR1[]\�H#TE[]T-P�m�VZz�K+-oYoT�S�P�R1VL~�wWzZR#K�S-��KMKMTcK
T-�oPMTc~pKQR#Vr~ PMVyP�m�R#K��eVr���$P�V SUJr\ZPM�p�MT�Jy[]Voz�TUH���m�TU��T�J�PQPM��R#_��ZPMT�K;Jr�MT�S-Vr[]\�VLKMTcz R#~ Jy\�J��MPQ§ V�X�m�R#TU��J���S�m�� J�~pz
JrSUSUTcK�KQT�z&�pKQR#~�}qKMR#[&\pH1T`[&TUPMm�VZz�K+-oT-�oPMTc~pKMR1VL~]PMVnmpJr~pzZH#T|JW[]VZzZTUH�S-VL~pKMR#KQPMR#~�}WV�X�KMR1[]\�H#T`J�PQP��MR#_��ZP�TcK�Jr~pz�SUVr[]\�H#T-�
[&TUPMm�VZz�K)R�Ke\���TcKMTU~�PMT�z�JrK�YoT�S�P�R1VL~ � ��m�R#H1TWJ;[&VZzZTcH S-Vr~�KQR�KbP�R1~p};VrX�S-VL[]\�H1TU��JPMPM��R1_���PMTcK)Jr~pz�SUVr[]\�H#T-��[]T-P�m�VZz�K
R#K�\��MT�KQTc~�PMTcz&R#~�YoTcS-PMR#Vr~����DYZTcS�P�R1VL~�jWzZR�KMSU�pKMKMTcKDPMm�T|PMR#[&T`S-Vr[]\�H#T-�ZR1PMR#TcK�V�X�PMm�T`J�H#}rVr��R1PMm�[tK Jr~pz&\��MT�KQTc~�P�T-�Z\�TU��R�§
[&Tc~�P�J�Hp�MT�KQ��H1P�K�S-Vr[]\pJr�MR#~�}hPMmpTUR#� \�Tc�QX"VL�M[tJr~pS-TS��R1PMm]P�m�VLKMT�V�X�V�P�m�TU��Jr\�\���VLJLS�m�TcK+�7��R1~�J�H#H1�L��YoT�S�PMR#Vr~�vhSUVr~pSUH1��zZTcK
J�~pz�KQ�p}r}rT�KbP�KeX"�ZPM�p�MTW��TcKMTcJr��S�m�z�R1��TcS-PMR#Vr~pK+�
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�EH#}rVr��R1PMm�[tK7PMmpJ�P�X"��J�}L[]TU~�PO��TUH�JP�R1VL~pK�m�VL�MR��UVL~�P�J�H#H#�iJr~pz��LTU�MPMR�SUJ�H#H#�hTU�ZR#KQP�R#~nP�m�T)zZR#KQPM��R#_��ZPMT�zq��TUH�JP�R1VL~pJ�H�z�JP�J�_pJLKQT
TU~$�oR1��Vr~�[]Tc~LP;�Dl)m�R#K�KMTcS-PMR#Vr~��MT+�oR1T+�EK)\��MT+�oR1VL�pK_�IVL�M�tVL~Y�LTU�MPMR�SUJ�H�X"��J�}L[&Tc~�P�JP�R1VL~�R#~�PMm�T�KQTWKM�oKQPMTc[tK�J�~pz��p~pJrH1H#�
S-V��rTc��K2�eVr����Vr~�X"��Jr}r[]TU~�P�JPMR#Vr~�R1~yJ]sW^hd)Y^�
����� �"!$#&%�')(*�+%�,.-/�102�"%��3!54.0768�+�1'5%��"!54.0�%�':9+; KD�ZR�KbP�R1~p} �IVL�M�&Vr~��rTU�MPMR�SUJrH�X"��J�}L[&Tc~�P�JP�R1VL~tR1~�PMm�Th��TUH�JPMR#Vr~�J�H�zpJP�J
[&VZzZTcHOR#~pSUH1�pz�TcK*REV]��Tc�hJr~pz�YoT+�rTU��J�~�S-T�� ��� ��¦`J��JPMmpT0E�=P>�@=< �1F�k�� �7GIVr��~�TcH1H�J�~pz?> � � k�� � ¦`J���J�PMm�T&J�~pz OEJ �1Fcw�� �
@^ �cKM��Jr~pz�� JrH#z����MR#T����1F����OJ�~pzyGImpJr����J��J��MPMmo� EM=�>�@=</�1FM�&�

R|V7��TU�qJr~pz YoT��LTU��J�~pSUT�� ���)zZT-��~�T�J�~ JrH1}LVr��R�P�m�[ PMm�JP;SUH1�pKQPMTc��KqJPQP��MR#_��ZP�TcKqV�X�J$z�JP�J�_pJLKQT]Tc~LP�R�Pb� _pJLKQT�z
Vr~ PMmpTUR#�0>�AW<�8A= B����ePMPM��R1_���PMTcK;JrScS-TcK�KMTcz PMVL}rT-P�m�TU�q_�� J�\p\�H1R�SUJ�PMR#Vr~pKqmpJ��rTtmpR1}Lm J�t~�R1Pb� KMVBPMm�T�deVr~pz K�~�TU��}r�
�EH#}rVr��R1PMm�[�zZT+�rTcH1VL\�T�zn_o�nx$S�GIVL�M[]R�S���EM= >�@=<���FLF9��R�K��pKQT�zWP�V|X"VL�M[ P�m�TcKMT)JPQP��MR#_��ZP�T�S-H#�pKbP�TU��K���¦|J��JP�m�T�EM= >�@=<Z��F�k;�
T-�oPMTc~pz�K REV]��Tc�"B K �eVr���h_��WzZTU�p~�R#~�}iJ�H#}rVr��R1PMm�[tK X"VL�O}L�MVL��\�R#~�}|J�PQPM��R#_��ZPMT�K�R1~�PMV`V��rTc�MH�J�\�\pR1~�}EJr~pzn~pVr~�V��LTU��H#Jr\�\�R#~�}
X"��Jr}r[]TU~�P�K+�Dl)m�TWJ�\�\p�MV�JrS�m�R�KePMV][]R#~�R1[]R��UTiP�m�TW~o��[q_�TU��VrX7X"��J�}r[]Tc~LP�K��oR#KMR�P�Tcz�_o��J;PM��J�~pK�JrS-PMR#Vr~�Jr~pz�PMV]�MTU�p~�T
X"��Jr}r[]TU~�P�K��pKQR#~�}|SUVLKQP�X�JrS-PMVL��K�P�mpJP��MT�(pTcS-P�PMmpT \�mo�ZKQR�SUJrHrTU~$�oR#�MVL~�[]TU~�P���m�TU��TDP�m�TDX"��J�}r[]Tc~LP�K�J���T�KQPMVL�MT�z^��GIVr��~�TcH1H
J�~pzC> � � k���Vr\ZP�R1[]R��UTcz�P�m�R#K��eVr���t_o��zZT+�rTUH#Vr\pR1~�}]J�~yJrH1}LVr��R�P�m�[ PMmpJ�P�Vr_ZP�J�R#~pK�J�~�Vr\ZP�R1[tJrH _�R1~�J�����\pJ��MPMR1PMR#Vr~pR1~�}
X"Vr�W��TUH�JPMR#Vr~�J�HDz�JP�J�_pJLKQT�K��]���p�QP�m�TU�n��T-��~�TU[]TU~�PWR�KnJrScS-Vr[]\�H#R�KQm�T�z$_o� Jr\�\�H#�oR1~�}�P�m�T]_�R1~�J���� �rTc�QP�R#ScJ�HD\pJr�QP�R�P�R1VL~
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J�H#}rVr��R1PMm�[ R1PMTc��J�PMR��rTcH1�N�1F�k�� � @^ ��KQ� J�~�z � JrH#z����MR#T�� �1F����`zZR�KMSU�pKMK&P�m�R�KtTcJr�MH#R1Tc�)�IVL�M� VL~ �rTU�MPMR�SUJrH�\pJ��MPMR1PMR#Vr~pR1~�}
X"Vr�`z�R#KQPM��R1_p�ZPMT�z$z�JP�J�_pJLKQT�K��pKMR1~p}�PMmpTqJrScS-TcK�K�X"��Tc����Tc~pS-��R#~ZX"Vr��[tJPMR#Vr~$Jr~pz�PMmpT;deVr~pz K ~�Tc�M}L���EH#}rVL�MR1PMmp[gP�mpJP
}r��Vr��\pK)J�PQPM��R#_��ZPMT�K)V�XDJ&�MTcH#J�PMR#Vr~�_�JrKMTcz�Vr~�PMm�TnJ�PQPM��R#_��ZPMTWJ��]~pR�Pb���JrH1��T�K����h��Vr�p\pKeV�XDJPQP��MR#_��ZP�TcK�Jr�MTiS-H#�pKQPMTU��Tcz
J�~pz£SUVLKQP�Tc���pJP�R1VL~pK�Jr�MTy�pKMTcz P�V4zZTU�p~�TyP�m�T$_�TcKQP�\�VLKMR�P�R1VL~ JrH1VL~�} PMmpT�zZR�J�}rVL~pJ�H|V�XiPMm�R�K�SUH1��KbP�TU��Tcz J�t~�R1Pb�
[]J�PM��R��£P�V KM\�H#R�PB��TUH�JPMR#Vr~�K�R#~�PMV X"��Jr}r[]TU~�P�K+� GImpJr�M�o��J���Jr�QP�mo� E�=�>�@=< ��FM�qJ���}r��T�PMmpJ�P�T�J���H1R#TU�BJ�H#}rVL�MR1PMm�[tK�X"Vr�
�rTU�MPMR�SUJrH�\pJ��MPMR1PMR#Vr~�R#~�}tJ���T)>��D3�5;F-�pKMV&PMm�Tc��\���Vr\�VLKMTiJ�~�Vr_ZabT�S�PMR��rThX"��~�S�PMR#Vr~yScJ�H#H1T�z�P�m�T � J��MPMR1PMR#Vr~�K �J�H#�pJP�Vr�IPMV
zZT-P�TU��[&R#~�TIPMm�TD[M}rVoVZzZ~�TcK�KH\�V�X�P�m�Te\pJ��MPMR1PMR#Vr~pK�}LTU~�Tc��J�PMTczi_o���J���R#Vr�pK�J�H#}rVL�MR1PMm�[tK+�7l)m�T � J��MPMR1PMR#Vr~ K#�J�H#�pJP�Vr��mpJrK
P��IV&PMTc�M[tK+-�~pJr[&TcH1�L��R#�M��TUH#T��J�~�P�H#VoScJ�H�J�PQPM��R#_��ZPMT;JrSUSUTcK�K)S-VLKQP|J�~�z���TUH#T��Jr~LP���TU[]V�P�TWJPQP��MR#_��ZP�TqJrScS-T�KMK)S-V�KbP;��l)m�T
R1���MTcH1T+�J�~�P|H#VoScJ�H�JPMPM��R1_���PMT;SUVLKQP|P�TU��[9[]T�JrKM���MT�K�P�m�TqH#VZSUJ�H�\���VZS-TcK�KMR1~�}�SUVLKQP`VrXDPM��J�~pK�JrS-PMR#Vr~pK`zZ��TnP�V�R#�M��TUH#T��Jr~LP
X"��Jr}r[]TU~�P;J�PQPM��R#_��ZPMT�K�� l)m�T��MTcH1T+�J�~�Pq��TU[]V�P�T�JPMPM��R1_p�ZPMT�JrSUSUTcK�KWP�TU��[ [&T�JrKM����TcKWP�m�T���TU[]VrPMT�\p�MVZS-T�KMKMR#~�}�S-V�KbP
zZ��TEP�Vn��TU[]V�P�T�PM��J�~pK�JrS-PMR#Vr~pK�JrSUSUTcK�KQR#~�}iX"��J�}L[&Tc~�P��MTcH1T+�J�~�PIJPMPM��R1_p�ZPMT�K��Dl)m�T�P��eVqSUVr[]\�VL~�TU~�P�K V�X P�m�T � Jr�QP�R�P�R1VL~
K �J�H#�pJP�Vr��J���Ti�MT�KQ\�Vr~�KQR��rT`PMV]\pJr�QP�R�P�R1VL~�KMR,�cTcK+�
����� �"!$#&%�' (*�+%�,.-/�102�"%��3!54.0 6�4����"�1#&���+9 ;	� Jr�MH�J�\�J�H#TU[ E�=#>�@ <�� ����zZT-�p~pT|R�KMKM��TcK�R1~$�LVrH��rTcz]R#~�zZR�KQPM��R1_���PMR#Vr~�z�TcKMR1}L~
X"Vr�`Jr~$Vr_�abTcS�P`Vr��R1Tc~LP�Tczyz�J�P�Jr_pJrKMTqKM�oKQPMTc[��|l)m�TU��R�zZTU~�PMR1X"�BP��eV�[]T-PMmpVozyPb��\�TcKE¢�KMR1[]\�H#T;Jr~pz$SUVr[]\�H#T-�^�El)m�TUR#�
�p��KQPi[&VZzZTcHDS-Vr~�KQR�KbP�K|VrXIKMR1[]\�H#T;[]TUPMm�VZz�K+�nl)m�TU�$Jr�M}L��TWP�mpJPWJ�[]VZzZTcH�SUVr~pKMR�KbP�R1~�}�V�XIKMR#[&\pH1T&[]T-PMmpVozpKhScJ�~ _�T
�rTU�MPMR�SUJrH1H#�]\pJ��MPMR1PMR#Vr~pTcz��pKQR#~�};PMT�S�m�~�R��L�pTcK�zZT�KMSU�MR#_�T�z�_o��¦`J���J�PMm�T)E�=_>�@ < �1F�k;� �.��m�R#H1ThP�mpJP�V�X�S-Vr[]\�H#T-��[&TUPMm�VZz�Kc�
�MT��L�pR1��TcKeJ&[&TUPMm�VZzo§ _pJLKQT�z��oR1T+� �
x$de�%
9��l)m�Thx�dI� R�zZTU~�P�R��pT�KePMm�TnKMT-P)V�X�Vr_ZabT�S�P�KeJLSUSUTcK�KQT�z�_o��J;[&TUPMm�VZz�J�~pz
PMm�T�S-VL�M��TcKM\�Vr~pzZR#~�}hKQTUP�VrX�JPMPM��R1_p�ZPMT�K�Vr��R1~�KbP�J�~pSUT2�J���R�J�_�H#TcK+�Ol)m�T�KMT-P�K�Jr�MTIX"���MPMm�Tc�D}r��Vr��\�TczqR1~�P�VhKMT-P�K�V�X�VL_ZabTcS-P�K
J�~pztR#~pKQP�Jr~pS-T ��Jr�MR�J�_pH1T�K _pJLKQT�ztVr~tP�m�TiS-H�JrK�KQT�KDPMV ��m�R�S�mtPMm�Tc�]_�TcH1VL~�}��Dl)m�R�K�}LTU~�Tc��J�PMT�KDPMmpThKMT-Pe\pJ�R#��K�V�X7VL_ZabTcS-P�K
J�~pz&R#~pKbP�J�~pSUTS�J���R#Jr_�H1T�KV��
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�MTcH#J�PMR#Vr~pKMm�R#\pKU�oX"��J�}L[]TU~�P�K)J���TWzZTU��R��rTcz��pKMR1~�}]P�m�T��rTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP�JP�R1VL~�Vr\�TU��JP�Vr��K)zZT-�p~pTcz�TcJr�MH#R1Tc����F�k;� �
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l)m�T�z�J�P�J)R#~iJ�sW^hd�YiS-VL~pKQR�KQP�K VrXoJ�KMT-P7VrX�Tc~pSUJr\pKM��H#J�PMT�z`VL_ZabTcS-P�K _�TUH#Vr~p}rR#~�})PMVESUH#JLKMKMTcK�P�mpJPOKMmpJr�MTDJ�~WR#~�m�Tc�MR1P�Jr~pS-T
m�R1Tc��Jr��S�mo� SUJr\ZPM����Tcz R1~ J SUH#JLKMKqH#J�PQPMR�S-T�� � J���TU~�P;SUH#JLKMKMTcK&J���T�ScJ�H#H1T�z��! #"�E�6 F�@,>$�%��E!� ��mpR1H#T�SUH#JLKMKMTcKqPMm�JP]R1~�mpTU��R�P
JPQP��MR#_��ZP�TcK�Jr~pz�[]TUPMm�VZz�KeX"��Vr[ P�m�TU[9J���ThScJ�H#H1T�z&�! (' FM@,>)�%�ME*�9� l)m�TWz�JP�J�_pJLKQTiS-VL~�P�J�R#~pK)J;�MVoV�P�S-H�JrK�K)SUJrH1H#Tcz,+P5;5�=
��m�R#S�m�R#K)J�~�J�~pSUTcKQPMVr�IV�X�T+�rTU���&V�PMmpTU�)S-H�JrK�K R#~�PMmpT`z�J�P�J�_�JrKMT]��� SUH#JLKMK�R#K)J�~�Vr��zZTU��Tcz]��TUH�JP�R1VL~�-/. ��0 � 1�� 2�� 3#

��m�TU��T$450©R�KDP�m�T`SUH#JLKMK R#zZTc~�PMR1�pTU���61 PMm�ThKQTUPIV�X�J�PQPM��R#_��ZPMT�KU�72 PMmpT|KQTUPIVrX�[]TUPMm�VZz�KeJ�~pz83 R#K�PMm�ThKQTUP�V�X�VL_ZabTcS-P�K
zZT-�p~pTcz �pKMR1~�}&19J�~pz92Q�tl)m�TU��T&R#KnJr~�VL_ZabTcS-PiR�zZTc~LP�R�X"�oR#~�}$JPMPM��R1_p�ZPMT 5�8:�)��m�R#S�m R�KWJ�[]Tc[q_�TU�WV�XIPMm�T�KMT-PWVrX
JPQP��MR#_��ZP�TcK;1�� l)m�T�5�8:�WSUVr��H�z�_�TWTcR�P�m�TU�`J&KM�ZKbP�TU[gz�T-�p~�T�z�Vr_ZabT�S�PER�zZTU~�PMR1�pTc�EVr��J]�pKMTU�M§ z�T-�p~�T�z��LTU��J�PQP��MR#_��ZP�T]�
K�JrS�m�m�Vr��R��UVr~�P�J�H�X"��Jr}r[]TU~�P �<-(= 
eV�X�J&SUH#JLKMK�SUVr~�P�JrR1~�KeJrH1H�J�PQP��MR#_��ZP�TcKEJr~pz�[]TUPMm�VZz�K�VrX7P�m�TnS-H�JrK�K)_��ZPEVL~�H1��KQVL[&T
R1~pKQP�Jr~pS-TqVr_ZabT�S�P�K �>3@?	A�3#
EV�XDPMmpTqS-H�JrK�K���l)mo�pKc�(-(=B. � � � 1�� 2�� 3@? 
M�VK�JLS�m0�LTU�MPMR�SUJrH�X"��J�}r[]Tc~LP �C-ED�
EV�X J�SUH#JLKMK
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S-Vr~�P�J�R#~pK�R1P�K|SUH#JLKMK)R�zZTc~LP�R���TU����J�~�zyJ�H#H�V�XDR1P�KER#~pKQP�Jr~pS-TWVL_ZabTcS-P�K)X"VL�|Vr~pH1��KQVL[&TWVrXDR�P�KE[]T-P�m�VZz�K ��2 ? A 2 
)J�~pz
KQVL[&T)VrX�R1P�K J�PQPM��R#_��ZPMT�KV�:1 ? A 1 
M��l)mo�pKc� -ED . � � � 1 ? � 2 ? � 3#
M� KIJrS�m;m��o_���R�znX"��J�}L[&Tc~�PS�C-ED= 
�VrX�JWSUH#JLKMK�S-VL~�P�J�R#~pK
R�P�K`SUH#JLKMK|R#zZTc~�PMR1�pTU����KMVr[]TnVrX R�P�K|R#~pKQP�Jr~pS-TnVL_ZabTcS-P�K �>3@? A 3#
)X"VL�|Vr~pH1�yKMVr[]TnV�XDR1P�K`[]T-PMmpVozpK ��2 ?;A 2 
���J�~pz
KQVL[&TiVrX�R1P�K�J�PQPM��R#_��ZPMT�K �:1 ? A 1 
M��l)mo�pKU�7- D= .'� � � 1 ? � 2 ? � 3 ? 
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l��eV Pb�o\�T�K�V�XnJ�PQPM��R#_��ZPMT�K�R#~=J S-H�JrK�K�Jr�MTy\�VLK�KMR1_�H#T �
KQR#[]\�H1T J�~pz£SUVr[]\�H#T-��
9�¡YoR#[]\�H#T�JPMPM��R1_���PMTcK�mpJ��rT
Vr~�H#��\���R#[&R1PMR��rT�J�PQP��MR#_��ZP�TtPb�o\�T�KiPMmpJ�P;zZVy~�VrP;S-VL~�P�J�R#~ V�P�m�TU�qSUH#JLKMKMTcKWJLKW\pJr�QPnVrXIP�m�TU[��$GIVr[]\�H#T-� J�PQP��MR#_��ZP�TcK
mpJ��rT;PMm�TtzZVL[tJ�R#~�V�X)J�~ JPQP��MR#_��ZP�TtJrKiJ�~�VrPMm�Tc�WS-H�JrK�K��ql)mpT]SUVr[]\�H#T-��J�PQPM��R#_��ZPMT]��TUH�JP�R1VL~pKQmpR1\ _�TUP��ITcTU~ J�SUH#JLKMK
J�~pzBVrPMm�Tc�|S-H�JrK�KQT�K�R#~yPMm�T;z�JP�J�_pJLKQTWR�KE�pKM�pJrH1H#��zZTU�p~�T�zy�pKMR1~�}�JtS-H�JrK�KES-VL[&\�VLKMR1PMR#Vr~yVr�`J�}r}L�MTc}LJ�PMR#Vr~�mpR1Tc��Jr��S�mo�]�
l��IV]\�VLK�KQR#_�H#Th[]TUPMm�VZzBKbP��M��S�PM�p�MT�KIR#~yJ]zZR#KQPM��R#_��ZPMT�z�Vr_ZabT�S�P�_pJrKMTcz�KM�oKQPMTc[gJ���TiKQR#[]\�H1TnJr~pz�S-Vr[]\�H#T-��[&TUPMm�VZz�K+�
YoR1[]\�H#T�[&TUPMm�VZz�K]Jr�MTtP�m�VLKMT�P�mpJPtzZV ~�V�P]R1~$�LVr�rT�V�PMmpTU�&[&TUPMm�VZz�K&VrXEV�PMmpTU�]S-H�JrK�KQT�K�� GIVr[]\�H#T-� []T-PMmpVozpK&Jr�MT
PMm�V�KQT;PMmpJ�PiScJ�~ R1~$�rVL�rTn[]TUPMm�VZz�KhV�XIV�PMmpTU�WS-H�JrK�KQT�K��Wl)m�T]S-H�JrK�KMTcKE[tJr��R#~�}���\$P�m�T]si^hd�Y$Jr�MT&S-H�JrK�KQR1�pT�z$_pJLKQT�z
Vr~ P�m�TB~pJP�����T�VrXEPMmpTBJ�PQP��MR#_��ZP�TcKtJ�~�z []T-P�m�VZz�K&PMm�Tc�4S-VL~�P�J�R#~�� �EH1PMm�VL��}rm4P��IV _pJrKMR�S�[]T-P�m�VZz Pb��\�TcK&TU�oR�KQPc�
J KMR#[&\pH1Ty[]T-P�m�VZz V�XWJ SUVr~�P�JrR1~pTcz �"\pJr�QPM§ VrXH
]S-H�JrK�K&R#Kt��T-X"Tc�M��Tcz PMV JLKtJ SUVr~�P�JrR1~pTcz KQR#[]\�H1TB[]T-P�m�VZz _�T�SUJr�pKQT
R�PqR�KqJ�KQR#[]\�H1T�[&TUPMm�VZz VrX�J�S-H�JrK�KiPMmpJ�PqR�KqS-VL~�P�J�R#~�T�z R#~4Jr~�V�P�m�TU�qSUH#JLKMK+�Bl)m���KU�OPMm�T���Jr�MR#T-Pb� V�XES-H�JrK�KW[]VZzZTUH�K
PMmpJ�P|S-Vr�pH#z�_�TqzZT-��~�Tcz�R#~BJtsW^hd�Y�J���T]X S-H�JrK�K)[]VZzZTUH�KES-VL~pKMR#KQPMR#~�}]V�XDKQR#[]\�H#TnJPQP��MR#_��ZP�TcKEJr~pzBKQR#[]\�H#TW[&TUPMm�VZz�Kc�
S-H�JrK�K)[&VZzZTcH#K`S-VL~pKQR�KQPMR#~�}]V�X S-VL[&\pH1TU��JPMPM��R1_���PMTcK`J�~pzBSUVr~�P�JrR1~�T�zBKQR#[]\�H1TW[]TUPMm�VZz�Kc��SUH#JLKMK)[]VZzZTUH�K|SUVr~pKMR�KbP�R1~�}]VrX
KQR#[]\�H1TiJPMPM��R1_p�ZPMT�KeJr~pz�SUVr[]\�H#T-��[]T-P�m�VZz�Kc��J�~pz�S-H�JrK�K�[]VZzZTUH�K)S-VL~pKQR�KQPMR#~�};VrXOS-VL[]\�H1TU��JPQP��MR#_��ZP�TcK�Jr~pz�SUVr[]\�H#T-�
[&TUPMm�VZz�K+�Dl)m�R�K S-H�JrK�KQR1��ScJPMR#Vr~&TU~�J�_�H#TcKD��K JrScS-Vr[][]VZz�JP�T�J�H#HZPMm�T|~�TcSUTcK�KMJr�M�iX"T�JPM�p�MT�KDV�X�Vr_ZabT�S�P VL�MR#TU~�P�J�PMR#Vr~]J�~pz
\��MV��oR�zZTnKMVrH#�ZPMR#Vr~pK�X"Vr�|VL_ZabTcS-P|_pJLKQT�K)PMmpJ�PhJr�MTnKQPM���pS�P�����TczBR#~J��Jr�MR#Vr��KS�eJ��ZK+�es`R�KbP��MR#_��ZP�TczyVL_ZabTcS-P|_pJrKMTczyz�TcKMR1}L~
TU~�mpJr~pS-T�K|\�TU�MX"Vr��[tJ�~pSUTq_o�yVr��}LJr~�R��UR#~�}�z�JP�J�_pJLKQT;TU~�PMR1PMR#TcKhR#~$X"��J�}L[&Tc~�P�KhKQ�pS�m�PMmpJ�P`P�m�T]J�[]Vr��~�PhV�X�R#�M��TUH#T��Jr~LP
z�JP�JqJrScS-T�KMKMTcz]_o�tJ�\�\pH1R�SUJ�PMR#Vr~pKIR#KI��TczZ�pSUTcz)��mpR1H#T|��TczZ��S-R#~�}nP�m�ThJr[]Vr��~�PIVrX7z�JP�JWP�mpJPe~�TUT�z�KIPMVq_�T`PM��J�~pKQX"TU���MT�z
_�TUP��ITcTU~yKQR1PMT�K��
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J�\�\���VLJLS�m����pKMTcKqJyKQTUPqV�X)�pKMTU�q����Tc�MR#TcKc��P�m�T�z�J�P�J�_�JrKMT]K�S�m�Tc[]JySUVr~pKMR�KbP�R1~�}BVrX�JyKMT-PnVrX)zpJP�Jr_pJrKMT�S-H�JrK�KMTcKc�7J�~pz
PMm�TW��TUH�JP�R1VL~pKQmpR1\pKe_�T-P��eTUTc~BSUH#JLKMKMTcK)JLK)R1~�\p�ZPEPMV&P�m�TiX"��Jr}r[]TU~�P�JPMR#Vr~�\���VoSUTczZ�p�MT���l)mpTW[&VZzZTcH7zZT�KMSU�MR#_�T�z�R#~�PMm�R�K
KQT�S�PMR#Vr~�Vr~pH1��SUVr~pKMR�zZTU��KePMm�TWR#~�m�Tc�MR1P�Jr~pS-Ti��TUH�JP�R1VL~pKQmpR1\BSUJr\ZPM����Tcz�_o�tPMmpTnS-H�JrK�K)H#J�PQPMR�S-T��

�DTc�QP�R#ScJ�H X"��J�}L[]TU~�P�J�PMR#Vr~ J�R#[tKqJP]KQ\pH1R1PQP�R1~�} J$S-H�JrK�KqKMV�JrH1HeJPQP��MR#_��ZP�TcK&J�~pz []TUPMm�VZz�K;V�X�P�m�T�SUH#JLKMKW[]V�KbP
X"�MT��L�pTU~�PMH#��JrScS-T�KMKMTcz�PMVL}rT-P�m�TU�;-OJr�MT]}L�MVL��\�T�z$P�Vr}LT-PMmpTU�;����< F > " �% .@�>�= 8G5�<$[]TcJr~pKi�pKMTU�nJr\�\�H#R#ScJPMR#Vr~�KWzZVB~�V�PqzZR1§
�MT�S�PMH#�BJrSUSUTcK�K�Vr_�abTcS�P�K B�JPQP��MR#_��ZP�T �J�H#��T�K�T-��S-Tc\ZPEP�m��MVL��}rmBP�m�TnVL_ZabTcS-P�K"Bp[]T-P�m�VZz�K��|YZR1~pSUTnT��LTU����[]T-P�m�VZzBR1~$PMm�T
Vr_ZabT�S�PqJrScS-T�KMKMTcKWJyKMT-PnVrX�J�PQP��MR#_��ZP�TcKWVrXIP�m�T�S-H�JrK�Kc� �eT]�p��KQPn}r��Vr�p\ VL~�H#��[]T-P�m�VZz�KWV�X)P�m�T�S-H�JrK�KW_pJLKQT�z VL~ J�\Z§
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\�H1R�SUJ�PMR#Vr~4JLSUSUTcK�Kn\pJ�PQPMTc�M~4R1~ZX"VL�M[tJ�PMR#Vr~ �pKMR1~p}$PMmpT�K�J�[]T�P�TcS�m�~�R�����T�z�TcK�S-��R1_�Tcz T�J���H1R#TU�Y� ���IF�k;� � YoT�S-Vr~�zZH1�L� �IT
T-�oPMTc~pzyTcJLS�my[]T-PMmpVoz$}r��Vr��\ �"X"��Jr}r[]TU~�P 
�PMV�R#~pSUVr��\�VL��J�PMTqJrH1H�JPQP��MR#_��ZP�TcKhJrScS-TcK�KMTcz�_o��[]TUPMm�VZz�K`R1~$PMm�R�K|}L�MVL��\��
� \p�MVL_�H1Tc[ ��R1PMm PMm�R�KnKMTcS-VL~pz�KQPMTc\ R�KWKMVr[]T&J�PQP��MR#_��ZP�TcKi[tJ��y_�TcH1VL~�}�PMV�PMmpT&��T-X"Tc�MTc~pS-T]KMT-PWV�Xe[&VL�MT;PMm�J�~ Vr~�T
[&TUPMm�VZz �DKMV$zZTcSUR#z�R1~�}J��mpR#S�m []T-P�m�VZz }r��Vr��\ PMmpTcKMT�JPMPM��R1_���PMTcKn_�TcH1VL~�}yR1~7��KMVBVr~�H#� ~�Vr~Z§ V��rTc�MH�J�\p\�R1~p}��rTc�QP�R#ScJ�H
X"��Jr}r[]TU~�P�K]Jr�MTB}rTc~�TU��JP�Tcz ��R#K]��Tc����R#�MT�z^� l��IV J�H1PMTc�M~�JPMR��rTBJ�\p\��MV�JrS�m�T�KnX"VL�tmpJ�~�zZH1R#~�} PMmpR#KtSUVr~.(pR�S�P�Jr�MT�X4�QF;

�pKQT;J�KQTUP`VrXDJ��t~�R�Pb�B����H#TcK|KMR#[&R#H�J���P�V�PMmpVLKMTn�pKMTczBR#~$m�Vr��R��UVr~�P�J�H X"��J�}L[&Tc~�P�JP�R1VL~yKMS�m�Tc[]TcK � w��OPMV�zZTcSUR#zZT ��m�R#S�m
X"��Jr}r[]TU~�PDPMVq\�H#JLS-T)P�m�TcKMTEV��rTc�MH�J�\p\�R1~p}iJ�PQP��MR#_��ZP�TcK VL�P�
k�
�X"��Vr[�P�m�T|VL~pKMT-Pc�L}r��Vr��\]_�V�P�m�JPQP��MR#_��ZP�TcKIJ�~pz][]T-P�m�VZz�K
�pKQR#~�}qJ�PQP��MR#_��ZP�T�L�[]TUPMm�VZz�J��]~pR�Pb�����|\�\���VLJrS�mJ�QF;
DR�K \p�MTUX"TU��J�_�H#T�X"Vr� PMm�T|X"VrH#H1V���R#~�}n\�TU�MX"Vr��[tJ�~pSUT��MT�JrKMVr~pK+X#��J 
D¤ P
zZ��JLKbP�R#ScJ�H#H1�]��TczZ��S-TcKIP�m�TnKQR��UThV�XOPMm�Ti[tJP��MR�S-T�Ke~�TUT�zZTcz�_o�]PMm�Ti_�Vr~pz�TU~�Tc�M}L��J�~pz�\pJ��MPMR1PMR#Vr~pR1~�}]J�H#}rVL�MR1PMmp[]K*�1F�k;�&�
�"_Z
e¤ PETU�o\pH1VLR�P�KePMm�TnJr_pKbP���JLS�P�R1VL~�\�V��ITc�)V�X7P�m�TWVr_�abTcS�PM§ VL�MR#TU~�P�Tcz�zpJP�J&[]VZzZTUH �pJr~pz�PMmo�pK)\�TU�MX"Vr��[]K)_�T-PMPMTc�V��m�TU~
PMm�Tc�MThR#KeH#V��£V��rTc�MH�J�\tR#~�P�m�TiJPQP��MR#_��ZP�Ti�MTUX"TU��TU~pSUT`KMT-P�KeVrX�PMm�Th[]T-P�m�VZz�K)V�XOJ&S-H�JrK�K+��l)mo�pKc��P�J��oR#~�}]J�\�\���VLJLS�m �bF�
��
�IT)�)J�~�PiPMVy\�H�JrSUTtR1~ VL~�T]X"��Jr}r[]TU~�PiPMmpVLKMTt[&TUPMm�VZz�KnV�X�JyS-H�JrK�Ki�pKQ��J�H#H1� JrSUSUTcK�KQT�z$P�Vr}LT-PMmpTU�W_o� Jr\�\�H#R#ScJPMR#Vr~�K��
l)m�T�[]TcJLKQ����T]V�XePMVL}rT-P�m�TU��~�T�KMKiR�KWP�m�T�J�t~�R1Pb� VrXe[]TUPMm�VZz�K ��m�R#S�m KMm�V��EKim�V�� S-H#VLKMTUH#��[]T-P�m�VZz�KnJr�MTt��TUH�JP�Tcz^�
l)m�TWT-�Z\�H#R#SUR�P|JLKMKM��[]\ZP�R1VL~pKe[]JLzZTWR#~�P�m�R�KEzZTcKMR#}r~BJ���T]X

F]�|^`_ZabT�S�P�K)V�X�J]KM��_�S-H�JrK�KI\pm��ZKMR#ScJ�H#H1��S-Vr~�P�J�R#~�Vr~pH1��\�VrR#~�PMTc��KeP�V&VL_ZabTcS-P�K)VrXOR1P�KEKM��\�TU��S-H�JrK�KQT�K�P�mpJPEJr�MT�[QH#Vr}LR�§
ScJ�H#H1�.\n\�J��MP)VrX7P�m�TU[��D¤¥~�V�PMmpTU���IVL��zpKU�ZJ�~�Vr_�abTcS�P)V�X�J]S-H�JrK�KIR�Ke[tJrzZThX"��Vr[�P�m�TWJ�}r}L�MTc}LJ�PMR#Vr~tV�X�J�H#H�PMm�V�KQT
VL_ZabTcS-P�K)V�X�R�P�KEKM��\�Tc��SUH#JLKMKMTcKIP�mpJP|Jr�MTiH#Vr}rR�SUJrH1H#�t\pJr�QP�V�XOPMm�R�K�VL_ZabTcS-P+�

k.���|\�\�H#R#ScJPMR#Vr~¨J�~pz=z�JP�J�_pJLKQT R1~ZX"VL�M[tJ�PMR#Vr~=Jr�MT \�Tc�QX"VL�M[]Tcz !J \���R#Vr��R|P�V4P�m�T�X"��J�}L[]TU~�P�J�PMR#Vr~>\���VZS-T�KMK�JrK
zZR�K�S-�pK�KQT�z�R#~$YoTcS-PMR#Vr~ F]�

l)m�T �p��KQPOJLKMKM��[]\ZPMR#Vr~nKM��\�\�Vr�MP�K�PMm�TIR1~pm�TU��R�P�J�~pSUTDX"TcJ�PM����T�VrXZVr_ZabT�S�P7VL�MR#TU~�PMT�zWKQ�ZKQPMTc[]K ��R�P�m�Vr��PO��TU\�H#R#ScJP�R1VL~
V�X�R1~pm�TU��R�P�Tcz \pJr�QP�KWV�XEJ�~ VL_ZabTcS-PqJPqJ�H#H�R1P�KqKQ��\�TU��S-H�JrK�KMTcK+��l)m�R�KWX"TcJ�PM����Tt��TU[]V��rT�KhPMm�T�\p�MVL_�H1Tc[ VrXe��\�z�J�PMT�VrX
�MTc\�H1R�SUJ�PMT�zy\pJ��MP�K`V�XeJ�~�VL_ZabTcS-PhJr~pz$TU�o\pH1VLR�P�K|P�m�T&~pJP�����JrH7X"��J�}L[]TU~�P�J�PMR#Vr~BX"TcJ�PM����T&\��MT�KQTc~�P`R#~$PMmpT&R#~�m�Tc�MR1P�Jr~pS-T
m�R1Tc��Jr��S�mo��JLKnJ$KM��_�S-H�JrK�KWV�XEJ$SUH#JLKMKWR�KqJ�Pb�o\�T�V�XS�LTU�MPMR�SUJ�H X"��Jr}r[]TU~�PnV�X)P�m�R#K&S-H�JrK�K+��l)m�T�KQR#}r~�R1��ScJ�~pSUTtV�X)PMm�R�K
JrK�KQ��[]\ZP�R1VL~yH1R#TcK|R1~$PMm�TqX�JrS�P|PMmpJ�P`\���V��oR#zZR#~�}�J]X"��J�}L[]TU~�P�J�PMR#Vr~yKMS�mpTU[]TWX"Vr�|PMm�T&J�H1PMTc�M~pJ�PMR��rTnKQPMVL��Jr}rTnKQPM���pS�P����MT
��PMm�JPn��TU\�H#R#ScJP�TcKiR#~�m�TU��R1PMTcz \pJr�QP�KWV�X)J�~ Vr_�abTcS�PqJ�PnKQ��_�S-H�JrK�KMTcK 
%�IVL��H#z SUJrH1H�X"VL�qJ�~ T-�oP�TU~pKMR,�LTt[]Voz�R���ScJP�R1VL~ VrX
PMm�TiX"��J�}L[&Tc~�P�JP�R1VL~�JrH1}LVr��R�P�m�[ R#~�VL��z�TU�ePMVtJrScS-VL[&[]VZz�J�PMThPMm�TnKQPMVL��Jr}rThKbP��M�pS-PM����TWR#~�P�m�Ti�p��KbP|JLKMKM��[]\ZPMR#Vr~ �

YoT�S�P�R1VL~yk��1Fi\���TcKMTU~�P�K�J][&VrPMR��JPMR#~�}tTU�ZJr[]\�H1TiVrX�Jr~�VL_ZabTcS-P|z�JP�J�_pJLKQTWSUVr~pKMR#KQPMR#~�}]V�XDJ]KQTUP|V�XDS-H�JrK�KMTcK)J�~pz
}rR��rTcK�J�~tTUH�J�_�Vr��JP�TEJ�~pz]R#~�PM��R1PMR��rT`zZR#K�S-��KMKMR1VL~tV�X m�V�� PMmpTE\���Vr\�VLKMTcz]KMS�mpTU[]TV�eVr��H�zD�rTc�QP�R#ScJ�H#H1�qX"��Jr}r[]TU~�P�JnSUH#JLKMK
V�X7P�m�Tnz�J�P�J�_�JrKMT`�pKMR#~�}&PMm�TWS-H�JrK�KeH#J�PQP�R#SUTr�pJr\�\�H#R#ScJPMR#Vr~�KeJLSUSUTcK�KI\�JPQP�TU��~�Jr~pz�X"�MT��L�pTU~pSUR1T�K�� YoT�S�PMR#Vr~$k�� kq\���TcKMTU~�P�K
KQVL[&TWzZTU�p~�R1PMR#Vr~pKE_�TUX"Vr��Tiz�R#K�S-�pK�KePMmpTnJ�H#}rVr��R1PMm�[ R#~yYoTcS-PMR#Vr~$k.� w��

� ��� � ������ ��������
	�� ���� 	��

l)m�T�T-��Jr[&\pH1TtVL_ZabTcS-Pn_pJrKMTtmpJrKqS-H�JrK�KQT�K +P5;5�= ���SE�6%��5�<���� 5  .6%�MEU���_6 5������ =� (��EM<Z=
��� < ��EM6���6 > ��Jr~pz��_6H>��)��R1PMm
J�~$R#~�m�Tc�MR1P�Jr~pS-T;�MTcH#J�PMR#Vr~pKMm�R#\y_�TUP��ITcTU~yP�m�T&SUH#JLKMKMTcK`JrKhKQmpV���~yR1~�PMm�T&S-H�JrK�KEH�JPQP�R#SUT&z�TU\�R�S�P�Tcz$R#~���R#}r����T�F��`l)m�T
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��R#}r����T]F]XIGIH�JrK�K�N7JPMPMR�S-TiV�X YZJr[&\pH1Tq^`_ZabT�S�P|d)JrKMT

Vr_ZabT�S�P�_pJrKMTWKMJr[]\�H1TnzpJP�J��hX"VL�)PMm�TWTU�ZJr[]\�H1TiR�K)R1H#H#�pKbP���J�PMT�z�R#~y��R1}L���MTWk.�
�hR��rTc~�P�m�R�KEKMJr[]\�H1TWVL_ZabTcS-PE_pJrKMTr�.�eT��)J�~�P)PMVtVr_�P�J�R#~��rTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP�K)V�X�PMm�T;S-H�JrK�K �SEM6%��57<�_pJrKMTcz�Vr~

PMm�TiX"VLH1H#V���R1~p}]Jr\�\�H#R#ScJP�R1VL~�R#~ZX"Vr��[tJP�R1VL~��

� 4 ; �hR��rTiPMmpTnKQVZS-R�J�H KMTcSU���MR1Pb��~o��[;_�Tc��V�XDJ�H#H \�Tc��KMVr~pK)VLH#z�TU�)PMm�J�~BjL�.�

� � ; �hR��rTnKMVoSUR#JrH KQT�S-����R�Pb��~��p[q_�TU����~pJ�[]TWJ�~�z�JLz�zZ��TcK�KQT�KIVrX�JrH1H^1£R#~�~�R#\�TU}�S-H#R#TU~�P�K+�

��� ; N�R�KQPE~pJ�[]TcK)VrX�JrH1H�SUH1R#TU~�P�K���m�V)��R1H#H�_�TnjL�qR1~�P�m�TW�rT�J��Ek+6 6 6��

l)m�T&�p��KQPnKbP�TU\ R#KhP�VyzZT-�p~pT;P�m�T][]T-PMmpVoz �pK�J�}LT;[tJ�PM��R��$VrX�PMmpT�S-H�JrK�K �VEM6%��5�<�X"��Vr[ P�m�TcKMT&PMm���TUTtJr\�\�H#R#ScJPMR#Vr~�K��
¤ PiScJ�~$_�T&KMTUTc~yX"��Vr[9PMm�T]K�J�[]\�H#TqVr_�abTcS�Pi_pJLKQTq��R#}r����T&k���PMmpJ�P`P�m�T&SUH#JLKMK �SE�6%��5�<�mpJrK|X"Vr���h[]T-P�m�VZz�KU��~pJr[]TUH#�r�
� �9<�5�� 5���H�J�_�TUH#Tcz][]T-P�m�VZz� 4 ��� 3�>�= < >�	)E�H#Jr_�TcH1T�z  � �^>�
 E��?8A<��?B]E >�6�H�J�_�TUH#Tcz� � J�~pz0<�E��#> ����6DH�J�_�TUH#Tcz �]�Dl)m�T
[&TUPMm�VZz�KEV�XDS-H�JrK�K �SEM6%��57<�JrScS-TcK�KMTcz�_o��J�\�\�H#R�SUJP�R1VL~ � 4 J���T  4 �
KMKM~�Vr§ VrXH
)J�~pz  � ��Jr}rT-§ R#~Z§ �LTcJr� 
M���|\�\�H#R#ScJPMR#Vr~

� � JrSUSUTcK�KQT�K8 4 �  � Jr~pz  � � ��m�R#H1T�J�\�\pH1R�SUJ�PMR#Vr~ � � JrScS-T�KMKMTcK8 � J�~pz  � � l)m�R�KqR#~ZX"Vr��[tJP�R1VL~ R#K&SUJr\ZPM�p�MT�z
�pKQR#~�}�PMm�T�[&TUPMm�VZz4�pKMJr}rT�[tJ�PM��R�� V�X|SUH#JLKMK �SEM6%��57< KMm�V���~ Vr~ PMm�T�H1TUX�P&KMR#z�T�V�X�P�m�TBS-H�JrK�KnH�J�_�TUH#Tcz �SE�6%��5�< R1~
�OR#}r�p�MTBw�� l)m�T�X"��Tc����TU~�S-R#TcK;V�X`JLSUS-T�KMK;V�XhS-H�JrK�K �SE�6%��5�< JP&PMmpT�P�m��MTcT�z�R��TU��TU~�P]T-�ZR#KQPMR#~�} KQR1PMT�K&_�� P�m�T�PMm���TUT
J�\�\�H#R�SUJP�R1VL~pKDJrK�S-VrH#H#TcS�P�Tcz;X"��Vr[¡��Tc����R#��TU[]TU~�P�KDJr~pJ�H#�ZKQR�KDJ���T�zZT-��~�TczD��R1PMm&PMmpT|J�\�\pH1R�SUJ�PMR#Vr~&X"�MT�����TU~pSU�n[tJP��MR1�;VrX
PMm�TnSUH#JLKMK��
KQm�V���~�Vr~�PMmpTW�MR#}rm�PEKQR�zZTWVrX7PMmpTnS-H�JrK�K)H#Jr_�TcH1T�z �VEM6%��5�<tR#~y��R1}L���MTWw 
9��YoR#~pS-TnKM��_�S-H�JrK�KQT�KeV�X�PMm�TnSUH#JLKMK
�SEM6%��57<J��m�R#S�m Jr�MT]S-H�JrK�KQT�K �_6 5��iJr~pz � =� (��EM<Z= J�H�KQV���TcS-TcR,�LT&JB~o��[;_�Tc�WV�X)z�JP�J�_pJLKQTtJ�\p\�H1R�SUJ�PMR#Vr~pKh����~�~�R#~�}BVr~
PMm�Tc[©Jr~pzJ��m�R�S�m$[tJ����MT��L�pR1��TW[]T-PMmpVozpK|VrXDPMm�T&KQ��\�TU��S-H�JrK�K��VEM6%��5�<�� J�H#H7[]T-P�m�VZz�K|VrXDPMm�T&KQ�p\�Tc��SUH#JLKMKEJLSUSUTcK�KQT�z
_�� J�\�\�H#R�SUJP�R1VL~pK&�M�p~�~�R#~�} Vr~ �_6 5��&J�~�z � =� (��EM<Z=eJr�MTB��TU\���TcKMTU~�PMT�z R#~ P�m�TB[]T-PMmpVoz �pK�J�}LT�[tJ�PM��R#SUTcK&V�X`PMm�T�KQT
KQ��_�S-H�JrK�KMTcK�JrK)~o��H#H []T-P�m�VZz���TU\p�MT�KQTc~LP�JP�R,�LTcKeV�XOPMm�V�KQTi[]T-P�m�VZz�K�V�XDKM��\�Tc��SUH#JLKMK��SE�6%��5�<Z������Vr[g��R#}r����TWw�� ��iR1~
PMm�T][]T-P�m�VZz$�pK�J�}LTq[tJP��MR1�$V�X ��6 5��`R#K`P�m�T&K�J�[]T]JrK|PMm�T� � V�X �SE�6%��5�<yJ�~�z$R#~$PMmpT&[]TUPMm�VZz$��KMJr}rTq[tJ�PM��R��$VrX
�Z=  (�]E�<�= �� � SUVr���MT�KQ\�Vr~pzpK)PMV  4 V�X�S-H�JrK�K��VEM6%��5�<����qV�X � =� (��EM<Z=7R�KEP�m�T;K�J�[]T;JLK; � VrX��SE�6%�M57<�Jr~pzy[tj�VrX

��� ú�ð!ð\ñÍò§ûBò§üZîÈ÷Èî öÝø(!;ôTñiíBò�/+ñ�õZðKñÍóLñLûZñLû9ñÍò§ó·íEò{ö`öKð\îÈüZù;öKñ�ÿBò�,,ñ�ú���ò�óL÷´ò§ïKï�ô!î öKí9ò§ÿ���ò§ÿZû¹ñÍò§ó·í�,,ñ±öKíZú�û¹ÿBò�,,ñ�ô!î öKí9ò§ÿ�� 5
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� TU��KQVL~,.�� � TU��KQVL~�����J�� K�KQ~�V�� J�� ~�J�[]Tr� J�� J�}LTr� J.� JLz�zZ��TUK�K��r���c[�� KMKM~�V§ V�Xb� [�� ��m�JPM~�J�[]Tr� [�� Jr}�T-§ R1~�§ ��T�J��c� [�� ~�T��)Jrz�z����
� � 4 � � TU��KMVr~�FL� �LVrm�~���J�[]T�KU� w 6p� 1£R#~�~�R#\�Tc}��

� � � � TU��KMVr~�k�� lOTcztx$Jr~��#Fcj�� 1£R#~�~�R#\�Tc}��
� � � � TU��KMVr~pwp� x$Jr�M��O�VLK�Kc� k�Fr� � J�~pSUVr���LTU���
� � � � TU��KMVr~ � � � TUPMTU�2K �rTL� krw�� l7VL�MVL~�PMV��
���	� � TU��KMVr~���� deR#H1H
�rT�J�~pKc� � 6�� l7VL�MVL~�PMV��
���	� � TU��KMVr~pjp� x$Jr~pzZ��¦|Vr[B� w�kZ� � J�~pSUVr���LTU�������

� ��V�X . � TU��KQVL~�\�VrR#~�PMTU���� � �MVrXb����J�� TU[]\�~�V�� J�� KQP�J�PM�pKc� J�� K�J�H�J����r� J�� KQPM�pzZTc~�P�Kc� J�� SUV�����KQT�K��L�
��[0� TU[]\�~pV�§ V�Xb� [0� S-VL����KQTU§
P�J���}LmLP�� [�� ��mpJP�KMJrH#Jr�M�L� [�� KbP�JP��pKb§ V�Xb� [�� KQPM��zZTU~�P�KQ§ V�X��L�

� � 4 �"\�TU��KQVL~�\�VrR#~�PMTU���]
��� � ��V�XbFL� JLKMKQPI\p�MVrXb� � �+6 6 6���� � Tc~�� � TUPMTc�c� x$J���R�J��L� �1FrFrF����
� � �"\�TU��KQVL~�\�VrR#~�PMTU��j�
��� � ��V�X
k�� JLKMKMVZS�\���V�Xb� j 6 6 6 6p�����LJr~�T-P�� NOJ����M�
����� k�wLj��������

Y�PM�pz�TU~�P . � Tc��KMVr~�\�VLR1~�PMTc����Y�PM��zZTU~�Pc����J�� KQPM�p~�Vp� J�� zZTU\�Pc� J�� X"TUTcKM\pJrR#z � J�� S-VL����KQTUP�J��LTU~����
��[0� KQPM��~�Vr§ VrXb� [�� zZTU\�PQ§ V�Xb� [0� V���R#~�}����
� 4 �"\�TU��KQVL~�\�VrR#~�PMTU��F;
����Y�P��pzZTU~�P�Fr� x$JP�m�� >&��� �ZFLFr� j 6pFM���
� � �"\�TU��KQVL~�\�VrR#~�PMTU� � 
����Y�P��pzZTU~�P�kZ��GIVr[]\��ZP�TU�|YZS]�1� ¦n� � �rwLk�� j��rk����
� � �"\�TU��KQVL~�\�VrR#~�PMTU��k]
����Y�P��pzZTU~�P�w�� Y�P�J�P�Kc� >&���1FrFLFr� k+6L�����
� � �"\�TU��KQVL~�\�VrR#~�PMTU��w�
����Y�P��pzZTU~�P � ��GIVr[]\��ZP�TU�|YZS]�1� ¦n� � krwrj7�����	�

�h��JLz,.¡Y�PM�pz�TU~�P|\�VrR#~LP�TU������h��Jrz ����J�� }L��JLz�KbP���~�V�� J�� KM��\�TU�H��R�KMVr���L���c[�� ��m�J�PM\���Vr}��
� � 4 �
Y�P��pzZTU~�PE\�VrR#~�PMTU��F;
�����h��Jrz FL� �LVrm�~Y1 T�KbP��

� � �
Y�P��pzZTU~�P � VLR1~�PMTc��k�
�����h��Jrzpk�� x�J����tYZ[&R1PMm��	���
{E~pzZTc��� .�YoPM�pzZTc~�P

� 4 �
Y�P��pzZTU~�PE\�VrR#~�PMTU��w�

� � �
Y�P��pzZTU~�PE\�VrR#~�PMTU� � 


�OR#}r�p�MTnk.X l)mpTWYZR1[]\�H#T;YZJr[&\pH1Tq^`_ZabT�S�P|shJP�Jr_pJrKMTWYZS�m�TU[tJ

�Z=  (�]E�<�=�R�K�P�m�T;K�J�[]TqJLK; � V�X��SE�6%��5�<Z�|l)m�TcKMTn~o��H#H7[]T-P�m�VZzy��TU\���TcKMTU~�P�J�PMR��rT�K�JP|P�m�TqKM��_�S-H�JrK�KQT�K|J�H#H#V�� �pKMTnVrX
[&TUPMm�VZz�KEV�X�KM��\�TU��S-H�JrK�KQT�Ke_���J�\�\pH1R�SUJ�PMR#Vr~pKe����~�~�R#~�}tVr~�PMmpTUR#�|KQ�p_�SUH#JLKMKMTcKIPMVt_�TnJrScS-VL��~�PMTcz�X"Vr�;�

lOV�zZTU�p~�T;PMm�T&[]T-PMmpVoz�J�t~�R1Pb��[tJ�PM��R��y�pKMTczBX"VL� �LTU�MPMR�SUJrH�X"��J�}r[]Tc~LP�JP�R1VL~yV�XDPMmpT&SUH#JLKMK �SEM6%��57<p���IT&J�H�KQV
~�TUT�z PMm�T�[]TUPMm�VZz �pK�J�}LT&[tJ�PM��R#SUTcKnJr~pz J�\�\�H#R�SUJP�R1VL~ X"�MT��L�pTU~pSU��[tJP��MR�S-T�KWV�XEJ�H#H R1P�K;zZTcK�S-Tc~pz�J�~�PqSUH#JLKMKMTcKhP�mpJP
�pKQThR1P�Ke[]T-PMmpVozpKeJr~pz�J�PQP��MR#_��ZP�TcK+��l)mpT|�p��KQP)KM��_�S-H�JrK�K�VrX�PMm�TiS-H�JrK�K �SEM6%��57<&R�KIPMm�TiS-H�JrK�K �_6 5��IJ�~pz�PMm�T`X"VrH#H#V���R1~�}
J�\�\�H#R�SUJP�R1VL~pK)����~�VL~�P�m�R�KEKQ�p_�SUH#JLKMK+�

� 4 ; O�Tc\�VL�QP�P�m�TnKMJrH#Jr�M�tVrX�J&\���V�X"T�KMKMVr�)}rR��rTc~�KQP�J�PM�pK+�

� � ; ��R1~�z�PMm�TnSUVr����KQT�KIP�J��p}rm�P�_���J�H#H \��MVrX"TcK�KQVL��KeR#~yJ&KM\�TcS-R1��SWKQP�J�PM�pK+�

��� ; ��R1~�z�PMm�TnKQPM�pz�TU~�P�K�KM��\�TU�H��R�KMTcz�_���J&\��MVrX"TcK�KQVL�c��}rR��rTc~�mpR#K�Tc[]\�H1V�LTUTh~o��[q_�TU�;�

� � ; N�R�KQPETU[]\�H#V�rTUTh~o��[q_�TU��K�VrX�J�H#H \���V�X"T�KMKMVr��K_��R�P�mBJr}rTi}r��TcJ�PMTc��P�mpJ�~yjL���

l)mpT�[&TUPMm�VZzt��KMJr}rT)[tJPM��R1�;V�X�P�m�T|KM��_�SUH#JLKMK��_6 5��Dz�TU��R,�LTcz;X"�MVL[�P�m�TcKMT|J�\p\�H1R�SUJ�PMR#Vr~pKDJLK �eTUH#H�JrKDPMm�T|Jr\�\�H#R#ScJP�R1VL~
X"�MT��L�pTU~pSU�t[]J�PM��R��tVrX�PMm�R�K)S-H�JrK�KIJr�MT`}rR��rTc~�R1~B��R1}L����T`w��Dl)m�TiKMTcS-VL~pz�KM��_�S-H�JrK�KIVrX�PMmpThSUH#JLKMK �SE�6%�M57<]R#KIPMmpThSUH#JLKMK
�Z=  (�]E�<�= J�~pz�P�m�TnJ�\�\pH1R�SUJ�PMR#Vr~pK)����~�~�R#~�}]Vr~�PMmpR#KEKM��_�S-H�JrK�K�J���TWJrKIX"VrH#H1V��EK+X

� 4 ; ��R1~�z�PMm�TnKMVZS-R�J�H KQT�S-����R1Pb��~o��[q_�TU��K�J�~pzBKQPM�pz�TU~�PE~o��[q_�TU��K)V�X�J�H#H�KbP��pzZTU~�P�K��rVL��~�}rTc�ePMmpJr~ � 6��

� � ; N�R�KQPE~pJ�[]TcK�Jr~pzBKbP��pzZTc~LPE~o��[;_�Tc��K)VrX�JrH1H7KQPM��zZTU~�P�K)VrX�J]KM\�T�S-R1��SWzZTc\pJ��MPM[]TU~�P;�
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Person

q1

q2

q3

m2 m3 m4m1

1 0 1 0

1 1 0 1

0 1 1 0

MUsage

Applic−freqency

q1

q2

q3

s1 s2 s3

10 5 5

20 15 0

30 10 0

Prof Student

q1

q2

q3

q4

m1 m2 m3 m4 m5 m6

0 0 1 1 0 0

0 1 0 1 0 0

1 0 0 0

1 0 0 0

q1

q2

q3

q4

s1 s2 s3

20 15 0

10 0 10

30 15 25

5 2 0

q1

q2

q3

m1 m2 m3 m4 m5 m6

q1

q2

q3

s1 s2 s3

5   10  0

5    5  5

0   15  20

m1= empno−of, m2=coursetaught

1  0

0 1

1   0   0   1   1   0

1   1   0   0   0   1

1   0   1   0   0   0

m1 = ssno−of
m2 = whatname
m3 = age−in−year
m4 = newaddr

m3= whatsalary, m4=status−of
m5=student−of, m6=Person.age−in−year

m1=stuno−of,m2=dept−of
m3=owing,m4=Person.ssno−of
m5=Person.age−in−year, m6=Person.whatname

��R#}r����TWw�XDl)m�TnxyTUPMm�VZzB{|K�J�}LThJr~pzB�E\�\�H#R�SUJP�R1VL~��p�MT�����TU~pSU��[tJP��MR�S-T�KeV�X�PMm�T;GIH�JrK�KQT�K

� � ; N�R�KQP|KbP��pzZTU~�PE~o��[;_�Tc��K)VrXOP�m�VLKMTWKbP��pzZTU~�P�KS��m�V]mpJ��rTh~�VrPE\pJ�R�z�P�m�TUR#��P�TU��[�X"TUT�K��

YoR1[]R#H#Jr�MH#�r��PMm�Tt[]T-P�m�VZz �pKMJr}rT&[tJPM��R1��V�XIPMm�T�KM��_�S-H�JrK�K �Z=  (�]E�<�=DzZTU��R��rTcz$X"�MVL[ PMmpTcKMT�J�\�\�H#R�SUJP�R1VL~pKiJrK*�eTUH#H JrK
PMm�TqJr\�\�H#R#ScJP�R1VL~BX"�MT��L�pTU~pSU��[tJP��MR1��VrX�PMm�R�K|SUH#JLKMKEJr�MTW}LR,�LTU~yR#~$��R1}L���MTnw���¦EV�P�TWPMm�JPhJr\�\�H#R#ScJP�R1VL~pK�����~�~�R#~�}tVr~
PMm�R�K�KQ�p_�SUH#JLKMK �Z=  (�]E�<�=��pKMThPMm���TUTi~o��H#H []T-PMmpVozpK���R�P�m���TcKM\�T�S�P)PMVtKM��\�TU��S-H�JrK�K �SE�6%��5�<)��m�R�S�mBJ���T]X��SEM6%��57<.< �%�9< 5��
5���� �SE�6%�M57<.<A> 
�E��?8A<��?B]E >�6)>�< � �SEM6%��57<.< � 3�>7= <�>�	)EM�W�|H1HOPMm�T;[tJPM��R�S-TcK|~�TUT�zZTczyPMV�SUVr[]\��ZP�TnPMmpTq[]T-P�m�VZz$J�t~�R1Pb�
[]J�PM��R��]V�X P�m�T|SUH#JLKMK �SEM6%��57<;J���TE}LR,�LTU~]R1~��OR#}r�p�MT|w��Dl)m�T|KMTcS-VL~pztKQPMTU\�R#K PMV;z�T-�p~�TEPMm�T`[&TUPMm�VZz�J��t~�R�Pb�][tJP��MR1�
V�X�P�m�TWS-H�JrK�K �VEM6%��5�<]_�TUR#~�};X"��Jr}r[]TU~�PMT�z��pKMR#~�}qP�m�Ti[]T-PMmpVoz��pK�J�}LT`J�~�z�J�\p\�H1R�SUJ�PMR#Vr~�X"�MT��L�pTU~pSU�t[]J�PM��R#SUTcKIV�XOPMm�T
S-H�JrK�K �SE�6%�M57<�Jr~pzBR�P�K|zZT�KMSUTU~pzpJ�~�P`S-H�JrK�KMTcK �_6H5�� >7< � �Z=  (�]E�<�= ��l)m�Tn[]T-P�m�VZzyJ�t~�R1Pb��VrX�P��eV�[]T-P�m�VZz�K;   �(��
V�X`SUH#JLKMK �SE�6%��5�< R#K&VL_ZP�JrR1~�T�z _o� VL_ZP�JrR1~�R#~�}�PMm�T�PMVrP�JrHeVrX|P�m�TyJ�\�\�H#R�SUJP�R1VL~ X"��Tc����TU~�S-R#TcK]JP�J�H#H�KQR1PMT�K&V�X|T+�rTU���
J�\�\�H#R�SUJP�R1VL~ ��� PMmpJ�P|JrSUSUTcK�KQT�Ke_�VrPMmB[]T-PMmpVozpK����pVr��TU�ZJr[]\�H1TL��KQR#~pSUT � 4 V�XDS-H�JrK�K �SE�6%��5�<�JrScS-T�KMKMTcKe_�V�PMm, 4 J�~pz
 � �ZPMm�Ti[]T-P�m�VZzBJ�t~�R1Pb��TUH#TU[]TU~�P �: 4 �  � 
IR#KeP�m�TnKQ�p[ V�XDJrScS-TcK�KMTcKIV�X � 4 ��m�R�S�m�R�K �bF�6��¡�����]
 .¡k+6��Dde�ZP
J�H�KQV�~�V�P�T;P�mpJPnJ�P`P�m�TtKQ��_�S-H�JrK�KhH1T+�rTcH � =� (��EM<Z=
�  4 J�~pz/ � V�X��SEM6%��57<BJr�MT&��TU\���TcKMTU~�PMT�z$JrK �&Jr~pz� � J�~pz
PMmo�pKc��Jr~��]JrScS-T�KMK PMVn_�V�P�m  �hJ�~pz  � VrX��Z=  (�]E�<�=�_o�tJ�~o�]J�\�\pH1R�SUJ�PMR#Vr~pK KMm�VL��H#z�_�ThJrz�zZT�z&PMVqPMm�ThJ�t~�R1Pb� �J�H#��T
V�X  4 Jr~pz  � VrX�S-H�JrK�K �SE�6%��5�<���¤ P�ScJ�~]_�TEKMTUTc~&X"�MVL[¡��R1}L���MTEw`P�mpJP � 4 V�X S-H�JrK�K��Z=  (�]E�<�=�JrScS-T�KMKMTcK�_�V�PMm� � J�~pz
� ����PMmo�pKc��PMm�ThP�V�P�JrH�JLSUSUTcK�K X"��Tc����Tc~pS-�]V�X_�
��� F�6�� 6�
	. F��Wm�JrK�PMV&_�TiJrz�z�TcztP�VnP�m�TiVr��R1}LR1~pJrH�k 6WX"��Vr[ �pK�J�}rT
V�XOSUH#JLKMK �SE�6%�M57<&PMV&}rR��rTEP�m�Ti[]T-PMmpVoz�J�t~�R1Pb�D�J�H#��T`VrX�w��iX"Vr�IPMmpTh[]TUPMm�VZz�\pJ�R#�	 4 �  � V�X �SE�6%��5�<Z� l)m�T|P�V�P�J�H
X"�MT��L�pTU~pSU�yV�X|F���R#~$P�m�R#KWScJrKMTqR�KWSUJrH1H#Tcz$PMm�T]KQ�p_�SUH#JLKMKiJ�t~�R1Pb�$S-VL~�PM��R1_���PMR#Vr~$X"��Vr[ ��KMJr}rTqVrXeKM��_�S-H�JrK�K � =� (��EM<Z= �
l)m�Ti[&TUPMm�VZzBJ�t~�R1Pb��[tJP��MR1��X"VL�IP�m�TnS-H�JrK�K��SE�6%�M57<t}rTc~�TU��JP�Tcz�R�K�JrK�KMm�V���~�R1~B��R1}L����T � �Dl)m�ThPMm�R#��zBKQPMTc\�R�KePMV
S-��TcJP�ThPMm�TqSUH1��KbP�TU��Tcz�J�t~�R1Pb��[tJP��MR1��X"Vr�EPMm�TnSUH#JLKMK �SE�6%��5�<tX"��Vr[ R�P�K�[]T-P�m�VZzyJ�t~�R1Pb��[tJPM��R1���pKMR1~p};P�m�Tn_�Vr~pz
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m1 m2 m3 m4

m1

m2

m3

m4

m1 m2 m3m4

m1

m2

m3

m4

m1 m2
m3 m4

m1
m2 m3

m4

= ssno-of, = whatname

= newage, = newaddr

Method Affinity Matrix Clustered Method Affinity Matrix

Method Fragments are:

m1

F 1

F 2

F 1

F 2

= { , }

= { , , }

Elaborated Fragments including attributes are:

= {a. ssno, a.address, m.ssno-of, m.newaddr}

= {a. ssno, a. name, a.age, m.ssno-of, 
      m.whatlast,  m. newage}

m1 m2 m3 m4

q 1

q 2

q 3

q 4

q 6

q 5

Modified Method Usage Matrix

70          35        35          35

35          90        40          35

35          40        82           0

35          35        0            35

35         35         35         0

35         70         35        35

35         35         90       40

0           35         40       82     

1         0          1          0

1          1         0          1

0          1         1          0

0          0         1          0

1          0         1          0

0          1         0          0

�OR#}r�p�MT � X�l)mpTBx$T-PMmpVoz ���t~�R1Pb�r��GIH1��KbP�TU��Tcz ���t~�R1Pb� J�~pz xyVZzZR���Tcz xyT-P�m�VZz {`KMJr}rT�[tJ�PM��R#SUTcK;V�XEP�m�T�GIH#JLKMK
� TU��KQVL~

TU~�Tc�M}L��JrH1}LVr��R�P�m�[9z�R#K�S-�pK�KMTczyR#~ �1F��;�&�hl)mpT;S-H#�pKQPMTc�MT�z$J�t~�R1Pb�B[]J�PM��R��$KMm�V��EK|SUH1��KbP�TU��R1~�}�PMVr}LT-P�m�TU�hV�X []T-P�m�VZz�K
��R�P�m$m�R#}rmyJ�t~�R1Pb��X"VL�|T�JrS�mBV�P�m�TU�|JLKEKMm�V���~yR1~$��R#}r����T � ��lOV�S-��TcJ�PMTiPMmpT;S-H#�pKQPMTc�MT�z�J��t~�R�Pb��[tJP��MR1� ��PMmpTW�p��KbP
P��IV]S-VLH1��[]~pK)VrX�PMmpTh[]TUPMm�VZzBJ�t~�R1Pb�t[tJPM��R1��J���T`R#~�R1PMR�J�H#H1��[tJLzZThPMm�Th�p��KbPeP��eV&SUVrH#��[]~pK)V�XOPMm�Ti~�T+�=S-H#�pKQPMTU��Tcz
J�t~�R1Pb��[tJP��MR1�^�el)mpTU~���PMm�T;J�H#}rVr��R1PMm�[ \��MVZSUTUTczpK)PMVt��~pz�PMm�Tq_�T�KbPh\�H#JLS-Tc[&Tc~�PEX"Vr�ET�JrS�mB��TU[tJ�R#~�R#~�}�S-VLH1��[]~yVrX
PMm�TE[]TUPMm�VZz�J��]~pR�Pb�;[]J�PM��R��]R#~]PMm�T|SUH1��KbP�TU��TcztJ�t~�R1Pb�&[]J�PM��R��&_�TcR1~p}qS-��TcJ�PMTcz���l)m�T`S�m�VLKMTU~]\�H�JrSUTU[]TU~�P X"VL� TcJLS�m
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 � � � 6���wL��
 � �
�Lk���wL��
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X"�MT��L�pTU~pSU�yV�XeJLSUSUTcK�K`VrX�P�m�T][&TUPMm�VZz �OR1~�S-H#�pzZTcKWJLSUSUTcK�KQT�K|_o�$J�H#HDR1P�KWKM��_�SUH#JLKMKMTcKiJr~pz J�[]T-P�m�VZz R�Kh�MTc\���TcKMTU~�PMT�z
JP)PMm�TWKM��_�S-H�JrK�K)H1T+�rTUH JLK�Jq~o��H#H []T-PMmpVoz�VL~�P�m�Ti\pJ���TU~�P�S-H�JrK�K��Dl)m�T*�rTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP�JP�R1VL~�\���VZS-TcK�KIV�X�J]SUH#JLKMK
�MT��L�pR1��TcKIPMmp�MTcTW[]J�PM��R#SUTcK*�1F�k��&X

F]��l)m�T`[]T-PMmpVoz��pK�J�}rT|[]J�PM��R��tR#~pzZR�SUJ�PMTcK�X"Vr�eTcJLS�m�J�\�\pH1R�SUJ�PMR#Vr~ ��� Vr~tP�m�Th}rH#Vr_pJrHpVr_�abTcS�Pe_pJrKMT �"PMm�Th[tJP��MR1� B K
��V��EKH
]Jr~pz X"Vr��TcJLS�m []TUPMm�VZz � �$VrXWPMm�T S-H�JrK�K ��P�m�T SUVrH#��[]~pKH
)��m�T-P�m�TU���pKMT�� � � � � �+
 . 6 Vr� F]� de�
zZTU�p~�R1PMR#Vr~��p�pKQT � � � � � ��
;.�FWR�X�[]T-P�m�VZz � �hR�K)�MTUX"TU��TU~pSUTcz�_�������TU��� � � J�~�z�R�K 6&V�P�m�TU�H��R#KMT]�

k.��l)m�TWJr\�\�H#R#ScJPMR#Vr~�X"�MT�����TU~pSUR1T�Ke[]J�PM��R���[]T�JrKM���MT�KIPMm�Ti~o��[q_�TU��VrXOJrScS-T�KMKMTcKe[tJrzZTh_o��TcJLS�m�VrX7PMmpTiJr\�\�H#R#ScJ§
P�R1VL~pK � � �"PMm�TE��V��EK 
OJ�P TcJLS�m&VrX�P�m�T|KMR�P�TcK N % ��P�m�TES-VLH1�p[&~�KH
M��l)mpR#KDR�KD\pJr�QP VrX�P�m�T|Jr\�\�H#R#ScJPMR#Vr~]R#~ZX"Vr��[tJP�R1VL~
R#~�\��ZP�P�V&PMm�TnzZT�KQR#}r~B\���VZS-T�KMK+�

w���l)m�T)[]T-P�m�VZztJ�t~�R1Pb�n[tJP��MR1�nX"Vr��P�m�T�~][]T-PMmpVozpKDV�X�PMm�TESUH#JLKMK�R�KDJ�~]~ �|~][]J�PM��R��;[&T�JrKM����R1~�}`PMmpT�~��p[q_�TU�
VrX�JLSUS-T�KMKMTcK []JLzZT)PMVq[&TUPMm�VZzt\�J�R#��KD_o�&J�H#H�J�\p\�H1R�SUJ�PMR#Vr~pK�JrSUSUTcK�KQR#~�}hPMmpTU[ PMVL}rT-P�m�TU�IJPIJrH1HpKMR1PMTcK+�DdeV�PMm]��V��
Jr~pz�SUVrH#��[]~Bm�TcJLzZR1~p}LKeV�X�PMm�R�K�[tJP��MR1��Jr�MT`PMm�TW~BVL��zZTc�MT�z�[]TUPMm�VZz�K+�

^`����J�\�\p�MV�JrS�m R#K�KMR#[&R#H�J��tR#~ PMm�TBX"VLH1H#V���R1~p}4�)J��ZK&PMV T�J���H1R#TU�tVL~�TcKJ�1F�k;�&�N1 T$�pKMTBPMmpT$KMJr[&TBP�TcS�m�~pR#����T�K]X"Vr�
}r��Vr��\�R#~�}EJ�PQPM��R#_��ZPMT�K P�VE}r��Vr��\i[]T-P�m�VZz�K7KQP�Jr�QP�R1~p}S��R�P�mWPMm�T�PMm���TUT�[]J�PM��R#SUTcK�§�[]T-PMmpVozi��KMJr}rTD[tJP��MR1� ��Jr\�\�H#R#ScJP�R1VL~
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X"�MT��L�pTU~pSUR1T�KU�7Jr~pz [&TUPMm�VZz J�t~�R1Pb�$[tJP��MR�S-T�K��tYoTcSUVr~pz�H1�L���ITtSUH1�pKQPMTc�i[&TUPMm�VZz�KnR1~ [q�pS�m PMmpT�KMJr[&T;X�JrKMm�R#Vr~ JrK
PMm�Tc�]SUH1��KbP�TU�)JPQP��MR#_��ZP�TcK�PMV;Vr_ZP�J�R#~�S-H#�pKbP�TU��Tczt[]TUPMm�VZz�J��]~pR�Pb�][tJP��MR1�^����R#~pJ�H#H1�L��PMm�ThKMJr[&T`\pJ��MPMR1PMR#Vr~�JrH1}LVr��R�P�m�[
R#K���KQT�z�P�Vt}rTU~pTU��JPMTiS-H�JrK�K)[]T-P�m�VZz�\�J��MPMR1PMR#Vr~pK+�

l)m�T�[tJ�abVr� zZR,��Tc�MTc~pS-T�K�Jr~pz]S-Vr~�P��MR#_��ZP�R1VL~pKDV�X�Vr�p��J�\�\p�MV�JrS�m]J���T)JLK�X"VrH#H#V��EK���l7VnScJ�\ZP�����T)PMm�TER#~�m�Tc�MR1P�Jr~pS-T
H1R#~��]_�TUP��ITcTU~�z�J�P�Jr_pJrKMTES-H�JrK�KQT�KU����m�TU~�S-Vr[]\���PMR#~�}WPMmpT`J�\p\�H1R�SUJ�PMR#Vr~]X"��Tc����Tc~pS-R#TcK�V�X�PMm�T`[]T-PMmpVozpK�VrX JqS-H�JrK�KU�LX"Vr�
T��rTc�M�&[]T-P�m�VZz�V�X P�m�T`SUH#JLKMKc�LPMm�ThJrSUSUTcK�KDX"��Tc����Tc~pS-�]V�X P�m�Th[&TUPMm�VZztR#~pSUH1�pz�TcK)JrScS-TcK�KMTcKD[tJrz�TEPMV;R�P�K�~o��H#H�[]T-PMmpVoz
Tc����R���JrH1Tc~�P�K|J�P`J�H#HOz�TcK�S-TU~�z�J�~�P�KEV�X�PMm�T&S-H�JrK�KEJPhJ�H#HOKMR�P�TcK+�El)m�R#K|[]Voz�R��pT�K�P�m�T;J��]~pR�Pb��[]TcJrKM����TW_�TUP��ITcTU~$SUH#JLKMK
[&TUPMm�VZz�KnPMVyR#~pS-H#�pzZT�JrH1HIS-H�JrK�KQT�K*��m�TU��T]PMm�T�KQTt[]TUPMm�VZz�K;J���T&��KQT�z^��l)mo�pKc�OR#~ PMm�T�Vr_ZabT�S�Pn_pJLKQTL�7��~�H#R#�rTtR#~ PMm�T
�MTcH#J�PMR#Vr~pJrH�ScJrKMTr�$�ITiSUJr~�~�VrPe�pKMThVr~�H#�]PMm�V�KQT`PMmp�MTcT`[tJP��MR�S-T�KIX"Vr��JqSUH#JLKMKeR#~�R�KQVLH#J�PMR#Vr~tP�V&z�T-PMTc�M[]R#~�ThPMm�T%�rTc�QP�R#ScJ�H
X"��Jr}r[]TU~�P�KiVrX�P�m�T�S-H�JrK�K+�DO|JPMmpTU��� �eT&~pTUTcz P�Vy}rT-PiP�m�T�[]T-P�m�VZz ��KMJr}rT&[]J�PM��R#SUTcKc�OJLK*�ITcH1H JLKiPMm�T�Jr\�\�H#R#ScJP�R1VL~
X"�MT��L�pTU~pSUR1T�K;[tJ�PM��R#SUTcK&V�X`JrH1H)P�m�TyzZTcK�S-Tc~pz�Jr~LP�K&V�XEP�m�TyS-H�JrK�KqP�V SUVr[]\��ZP�T�PMm�TB[]T-P�m�VZz J��]~pR�Pb� [tJP��MR1� X"Vr��J
\pJ��MPMR�S-��H�J��nSUH#JLKMK+���p���QP�m�TU��[]Vr��Tr�7PMm�T�[]TUPMm�VZz �pK�J�}LT&[tJ�PM��R�� �pKQT�z _�� PMmpTt\pJ��MPMR1PMR#Vr~ J�H#}rVL�MR1PMmp[ X"Vr�iP�m�Tt�p~�J�H
\pJ��MPMR1PMR#Vr~�R#~�}&V�X�P�m�Th[&TUPMm�VZz�K)R�Ke[]Voz�R��pT�z�R#~�VL���)J�\�\���VLJLS�m��/1 Th\pJ��MPMR1PMR#Vr~�KQV&[]T-P�m�VZz�Ke[&V�KbPeX"��Tc����TU~�P�H1�t�pKMTcz
PMVr}LT-P�m�TU����J���Ti}r��Vr��\�Tcz�PMVL}rTUPMm�Tc�+�D¤¥~�PMmpTn�MTcH#J�PMR#Vr~pJrH KQ�ZKQPMTU[B�ZP�m�TqK�J�[]Ti[]T-PMmpVozB��KMJr}rTi[tJPM��R1���pKMTcz�PMV�SU�MT�JPMT
PMm�T�[]TUPMm�VZz J�t~�R1Pb� []J�PM��R�� R#Kn�pKQT�z X"Vr�WP�m�R�Kn\���VZS-TcK�K+��1£R1PMm PMmpT�R1~pm�TU��R�P�J�~pSUT�H#R1~�� R1~�X"Vr��[]J�PMR#Vr~ P�Jr�rTc~ R#~�PMV
S-Vr~�KQR�zZTU��JP�R1VL~����eTq}L�MVL��\y[]T-P�m�VZz�K L�JPMPM��R1_���PMTcK`V�X�J�S-H�JrK�K|JrScS-T�KMKMTcz�P�Vr}rTUPMm�Tc�`J�PhJ�KMR1PMTnP�V���TM(pT�S�PiJrSUSUTcK�KQT�K�_o�
J�\�\�H#R�SUJP�R1VL~pKE����~�~pR1~�}�Vr~yT�JrS�m$KM��_�SUH#JLKMKhJPhJ�\pJr�QP�R#SU��H#Jr�`KMR�P�T]�|l)mo�pKc���ITq~�TUT�zBPMV�[&VZzZR1X"�BPMmpTq[]T-P�m�VZzy�pK�J�}rT
[]J�PM��R��]V�X�P�m�T|S-H�JrK�K�P�VnR1~�S-H#�pzZT`Jr\�\�H#R#ScJP�R1VL~]JLSUSUTcK�KQT�K�PMVn~o��H#Hp[]TUPMm�VZz�KIV�X�KM��_�SUH#JLKMKMTcK�J�~pz&P�m�T|KMR�P�TcK ��mpTU��T�PMm�Tc�
J���T��pKQT�z^�D��R1~pJrH1H#�r����~�H#R#�rTEP�m�T|��TUH�JP�R1VL~pJ�H�SUJrKMTr�L\pJ��MPMR1PMR#Vr~pR1~�}qV�X�PMm�T`[]T-PMmpVozpK V�X P�m�T`SUH#JLKMK�zZVoTcK ~pV�PI~pTcS-T�KMK�J���R#H1�
TU~pz�PMmpT �rTc�QP�R#ScJ�H�X"��J�}r[]Tc~LP�JP�R1VL~�\���VZS-TcK�K+� l)m�R#KER#K�_�TcScJ��pKMT��eT%�)J�~�P�P�Vt}r��Vr��\�_�VrPMmB[]T-P�m�VZz�KEJ�~�z�J�PQP��MR#_��ZP�TcK
�pKQT�z]PMVL}rTUPMm�Tc��_o�tJ�\�\�H#R�SUJP�R1VL~pK R#~�JnX"��Jr}r[]TU~�P;��lOV;JLS�m�R1T+�rT)P�m�R#KeVL_ZabTcS-PMR��rTr� �eT|�pKMTE[]T-P�m�VZzo§ J�PQP��MR#_��ZP�T`_�R#~pzZR#~�}
PMVt}r��Vr�p\BJ�PQP��MR#_��ZP�TcK�VrX�JtSUH#JLKMKS��R1PMmy[]TUPMm�VZz�K)P�mpJP`�pKQTiP�m�TU[B��J�~pz�H�JP�TU�EVL_ZP�JrR1~B~�VL~Z§ V��LTU��H#Jr\�\�R#~�}nX"��J�}L[]TU~�P�K
�pKQR#~�}tJ]KQTUPEV�XDJPMPM��R1_���PMT-§ X"��J�}r[]Tc~LP�J�t~�R1Pb������H#TcK+�

l)m�TWJrH1}LVr��R�P�m�[tKeJrH#KMV]�MT�����R1��T`PMm�TiX"VLH1H#V���R1~p}]zpJP�J]KQPM���pS�P�����TcK�J�~�z�X"��~�S�PMR#Vr~�K��
2 ��
 XDKMT-PEV�XDJ�H#H []T-P�m�VZz�K�V�X�S-H�JrK�KE�e  �
- � ' 4  X KMT-P�V�XDJ�H#H�zZT�KMSUTU~pz�Jr~�P�SUH#JLKMKMTcK)VrX��e  �
- � " ���  X KMT-PEVrX�JrH1H�SUVr~�P�JrR1~�R#~�}tS-H�JrK�KMTcKeV�X �e  �
- � � ' �:=  X KMT-PEVrX�JrH1H�SUVr[]\�H#T-��[]TUPMm�VZzBS-H�JrK�KQT�KeV�X �   �
�����%�"���16 � � ' 4  9 XDKMT-PEV�X�T-�oP�TU~pzZT�z�[]TUPMm�VZz�K�VrXD�   Jr~pz�R�P�KEzZTcK�S-Tc~pz�Jr~LPESUH#JLKMKMTcK+�
����� �3����6 � � ' 4  9 X�KMT-PEVrX�~o��H#H []T-P�m�VZz�K�V�X �   J�~pz�R1P�KEz�TcK�S-TU~�z�J�~�PES-H�JrK�KQT�K��
��� %
	�	 '5!$#�� �3����6 � � ' 4  9 X J�\�\�H#R�SUJP�R1VL~pK�JrScS-T�KMKMR1~p};TU��P�TU~pz�Tcz�[]T-PMmpVozpK�V�XD�   J�~pz�R1P�K�zZT�KMSUTU~pz�Jr~�P�SUH#JLKMKMTcK+�
� 6 �   9 X J&PM��TUTi��V�VrPMT�z�J�P)~pVoz�T���S-H�JrK�K 
e�   �
� 	�%�"���16 �e  9 X KQTUPEV�XDJPQP��MR#_��ZP�Ti�MTUX"TU��TU~pSUTcK)V�XOPMm�TnKMT-PEVrX�JrH1H�[]TUPMm�VZz�K�VrX7P�m�TnS-H�JrK�KE�e  �
� (�� �3����6 � � ' 4  9 X KMT-P�VrX�Jr\�\�H#R#ScJPMR#Vr~�X"��Tc����TU~�S-��[tJP��MR�S-T�K)V�XOPMm�TnSUH#JLKMK�Jr~pz�R1P�K|zZTcK�S-Tc~pz�J�~�PES-H�JrK�KMTcK+�
�����%�"���16 � � ' 4  9 X�KQTUP�V�X�[&TUPMm�VZz��pK�J�}LT`[tJP��MR�S-T�KeX"Vr�ESUH#JLKMKE�e DJ�~�z�R1P�K|zZTcK�S-Tc~pz�J�~�PES-H�JrK�KMTcK+�
� �3%�,.��� � ��� 6�� 6 � � ' 4  9 9 X�JiX"��~pS-PMR#Vr~]P�mpJP���T-P�����~pK�PMmpTEVr��R1}LR1~�J�HZ[]T-P�m�VZzt�pK�J�}rT)[tJP��MR�S-T�K�X"Vr� PMm�ThS-H�JrK�K �I OJ�~pz
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R#K�JLSUS-VL[][&VZz�J�PMT�z�_o��R#~pS-H#�pzZR#~�}tR#~�P�m�TnS-H�JrK�K B^� �   
I[]T-P�m�VZz���KMJr}rTr�o�pKMTcK)_o��JrH1H�P�m�TWR#~LP���J&S-H�JrK�Ke~o��H1H7[&TUPMm�VZz�K+�
l)m�ThJrH1}LVr��R�P�m�[ 8GFM< 	 V�X7��R1}L����TqF�kn}rTc~�TU��JP�TcK�PMm�TiKQTUPIVrX7[]T-PMmpVozpK%�
S-VL[&\pH1TU��[&TUPMm�VZz�K 
�V�X7VrPMm�Tc�eSUH#JLKMKMTcK��pKQR#~�}
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�MTc\��MT�KQTc~�P�JP�R,�LTcKOJPDzZTcK�S-Tc~pz�J�~�P�K7VrX�PMm�T�SUH#JLKMK+�OYoR#[]R1H�J���H1�L��PMm�T�J�PQPM��R#_��ZPMTeH#R1~��W_�T-P��eTUTc~;SUH#JLKMKMTcKOR#K�JLSUS-VL[][&VZz�J�PMT�z
_��&R#~pS-H#�pzZR#~�}qR#~tP�m�TE[]T-P�m�VZzt�pK�J�}rT|V�X []T-PMmpVozpK�VrX�P�m�T`SUVr~�P�JrR1~pTcztS-H�JrK�K��   �"_�TUR#~�}nX"��J�}L[&Tc~�PMTczZ
��LJrH1H��pK�J�}rT�KD_o�
J�\�\�H#R�SUJP�R1VL~pKeV�XOPMm�TcR1�E~o��H#H []T-P�m�VZz���TU\���TcKMTU~�P�JPMR��rT�KIJ�PES-Vr~�P�J�R#~�R1~p}]SUH#JLKMKMTcKIV�X�PMmpR#K�SUH#JLKMK+�D�OR#~pJrH1H#�r�oP�m�TW[]T-PMmpVoz
H1R#~��yR�K`JLSUS-VL[][&VZz�J�PMT�zy_o��R#~pSUH1�pz�R1~�}�R#~$PMmpT;[]T-P�m�VZz$�pK�J�}LTnV�X�PMm�T&[]T-PMmpVozpK`VrXDPMm�T]S-H�JrK�Ki�   � �pKMTq_o�yJ�H#H�PMm�T
R1~�PM��J�SUH#JLKMK|~o��H1H�[]T-P�m�VZz�K`V�X P�m�T;SUH#JLKMK|X"�MVL[ J�H#H�SUH#JLKMKMTcK|R1~�PMm�T&Vr_ZabT�S�Ph_pJrKMTn}rTc~�TU��JP�TczJ��R1PMm J�H#}rVL�MR1PMm�[ 8GF�<�	
V�X���R1}L����T�F�k��`l)mo�pKc��R1~ �LTU�MPMR�SUJrH1H#��X"��J�}L[]TU~�PMR#~�}tP�m�R#KiSUH#JLKMK|[&VZzZTcH
���eTq}LTU~�Tc��J�PMTWP�m�T;[]TUPMm�VZz�J��t~�R�Pb�B[tJP��MR1�
V�X�PMm�TnSUH#JLKMKeR1PMTU��JP�R,�LTUH#��R#~�P�m���TUTiR1~�S-��TU[]TU~�P�K�JLKeX"VrH#H1V��EK+X

F]��l)m�R�K]R#~�R�P�R#JrH�[]T-PMmpVoz J�t~�R1Pb� [tJP��MR1�4R�K&}rTU~pTU��JPMT�z �pKMR#~�} [&TUPMm�VZz �pK�J�}rTBJ�~�z Jr\�\�H#R#ScJPMR#Vr~ X"��Tc����TU~�S-�
[tJP��MR�S-T�KeV�X�PMm�TnSUH#JLKMK�Jr~pz�R1P�K|zZTcK�S-Tc~pz�J�~�P�K��

k.��l)m�Th[]T-P�m�VZz�J��]~pR�Pb�t[tJP��MR1��R�KI[]VZzZR1�pTcz��pKMR1~p};[]T-P�m�VZz���KMJr}rT`Jr~pz�Jr\�\�H#R#ScJP�R1VL~�X"��Tc����TU~�S-�t[tJP��MR�S-T�K�VrX
P�m�TnS-H�JrK�K)J�~pz�R1P�K�S-VL~�P�J�R#~�R#~�}tS-H�JrK�KQT�K��

w��)¤ P|R�K�X"�p�QP�m�TU�`[&VZzZR1�pT�zy�pKMR1~�}�[&TUPMm�VZzB�pK�J�}LTnJ�~pzyJr\�\�H#R#ScJP�R1VL~BX"�MT��L�pTU~pSU��[tJP��MR�S-T�K�V�X�P�m�T;SUH#JLKMKEJr~pzBR1P�K
SUVr[]\�H#T-��[]T-P�m�VZzBS-H�JrK�KQT�K��

l)m�TeKQPMTc\pKOX"Vr��S-��TcJ�PMR#~�}P�LTU�MPMR�SUJ�HLX"��J�}r[]Tc~LP�K7VrX�S-H�JrK�KMTcK7SUVr~pKMR�KbP�R1~�}`V�X�SUVr[]\�H#T-�qJ�PQPM��R#_��ZPMT�K�J�~pznSUVr[]\�H#T-�n[]T-P�m�VZz�K
J���Th}LR,�LTU~�_�TcH1V����
� �3� 	 �

�?4 �3� � Y�PMTc\pKVOWFL��O � ��OEj]J�~pz�O`v;J���TWKQR#[]R1H�J��eP�V�KbP�TU\pK�¦qFr�p¦`w���¦`�]Jr~pz�¦|j]��TcKM\�T�S�PMR��rTcH1���

	�� � xyVZzZR1X"�hPMm�TI[&TUPMm�VZznJ��t~�R�Pb�h[tJP��MR1�`X"��Vr[ KQPMTU\ OWFDPMV|R1~pSUH1��zZT��pKMT VrX�P�m�T�[]TUPMm�VZz�K7PMm���Vr�p}rmWR1P�K7SUVr~�P�JrR1~pR1~�}
SUH#JLKMKMTcK+�

%
� 1 T;��TU\�TcJ�PEPMm�T&Vr\�TU��JP�R1VL~pKER#~�KQPMTc\ OWF;Jr_�V��LTr���pKQR#~�}�J�zZR,��Tc�MTc~�P|Pb�o\�T;V�X ��TUH�JP�R1VL~pKQmpR1\��W^`_ZP�JrR1~$PMm�T
[&TUPMm�VZz��pKMJr}rTEJr~pz�J�\p\�H1R�SUJ�PMR#Vr~]X"��Tc����Tc~pS-�][tJP��MR�S-T�K V�X P�m�T`SUH#JLKMKIJ�~pz�R�P�KISUVr~�P�JrR1~�R#~�}qSUH#JLKMKMTcK �pKQR#~�}
PMm�T&J�H#}rVr��R1PMm�[©KQmpV���~yR1~���R#}r����T;�tJr~pzy�pKMR#~�}tPMmpT&N7R1~��o}L��Jr\�m�X"�MVL[©��R#}r����Tq�]P�mpJPh�MTUPM����~pK`J]PM��TUT
�MVoV�P�Tcz JP]PMm�TySUH#JLKMK&KQmpV���R1~�} PMmpTBJ�PQP��MR#_��ZP�T�H#R#~�� _�T-P��eTUTU~4PMmpJ�P�S-H�JrK�K&Jr~pz VrPMm�Tc�tS-H�JrK�KQT�K;R#~ PMm�T
z�JP�J�_pJLKQT��

� � x$Voz�R�X"�&[]T-PMmpVoz�J�t~�R1Pb�;[tJP��MR1�;VrX�PMm�ThS-H�JrK�K�X"�MVL[ KQPMTc\ �GOWFc_Z
D��KQR#~�}WP�m�TE�pK�J�}LT�[]J�PM��R#SUTcK Jr~pztJ�\p\�H1R1§
SUJP�R1VL~yX"��Tc����TU~�S-�B[tJPM��R�S-TcK|V�XDP�m�T&SUH#JLKMK`J�~pz$R�P�K`SUVr~�P�JrR1~�R#~�}�SUH#JLKMKMTcK ��X"��Vr[ O|krJ�
9�hl)m�T;JrH1}LVr��R�P�m�[
X"Vr�)PMmpR#K�\p�MVZS-T�KMK)R�K)}rR��rTc~�R#~y��R1}L���MT]F�6��

	 + � xyVZzZR1X"�y[]T-PMmpVoz�J�t~�R1Pb��[tJP��MR1�BX"�MVL[9KQPMTc\ O|k�J�_�V��rTiPMV�R1~�S-H#�pzZTq��KMJr}rTnVrX�[]TUPMm�VZz�K|PMm���Vr�p}rm�SUVr[]\�H#T-�
[]T-P�m�VZzBS-H�JrK�KQT�K��

%
� 1 T`��TU\�TcJ�P PMm�ThVr\�TU��JP�R1VL~pK R#~�KQPMTc\YO|kqJ�_�V��rTr�L�pKMR1~�}&JqzZR,��TU��TU~�P�Pb�o\�T`VrX��MTcH#J�PMR#Vr~pKMm�R#\&¢;PMmpThSUVr[]\�H#T-�
[&TUPMm�VZzqH1R#~���� 1 T�����KQPO\���VZzZ�pSUT�JEH#R1~p�h}L��Jr\�m���m�R�S�mnR�KOJ)P��MTcT���VoV�PMT�zWJPOPMm�T)S-H�JrK�K�_�TUR#~�}EX"��J�}L[]TU~�PMT�z
�   ��P�mpJPIH1R#~��ZKDR1P PMVnJrH1H�VrPMm�Tc��S-H�JrK�KMTcK�R1~]P�m�TEVL_ZabTcS-P _pJrKMT���m�VLKMTES-VL[&\pH1TU�;[]T-P�m�VZz�K J���T)�MTc\���TcKMTU~�PMT�z
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R1~�PMm�T&R1~�P���J�SUH#JLKMK`~o��H#HO[]T-P�m�VZz�KMT-PhV�X P�m�R#KhS-H�JrK�K+�hl)m�T;H1R#~��o}r��J�\pm$J�H#}rVr��R1PMm�[ � - � 8A< � 
]6 > "�3�R#KhJrK
}rR��rTU~ R1~ ��R1}L���MT�Fcw��nl)m�TU~7�^��R�P�m�P�m�T;H#R#~��o}r��J�\�m����eT;VL_ZP�JrR1~�PMm�T][]T-P�m�VZz���KMJr}rT;Jr~pz�Jr\�\�H#R#ScJP�R1VL~
X"�MT��L�pTU~pSU��[tJPM��R�S-TcK)VrX�JrH1H�P�m�TnS-H�JrK�KMTcKeVr~�PMmpR#K)H#R1~p��}L��Jr\�m��

� � x$Voz�R�X"�£[]T-P�m�VZz=J��]~pR�Pb� [tJP��MR1�>V�XWP�m�T SUH#JLKMK�X"��Vr[ KbP�TU\ �GO|k�_Z
���KQR#~�} PMm�T �pK�J�}rT�[]J�PM��R#SUTcK�J�~pz
J�\�\�H#R�SUJP�R1VL~�X"�MT��L�pTU~pSU��[tJP��MR�S-T�K�V�X�PMm�T;S-H�JrK�KEJ�~pz�R1P�KESUVr[]\�H#T-�B[]T-PMmpVozBSUH#JLKMKMTcK �"X"�MVL[ OEwLJ�
M�Il)m�T
J�H#}rVr��R1PMm�[ � -  3- = 6��hX"Vr�EPMm�R�K)\���VoSUTcK�K)R#K)}LR,�LTU~�R1~y��R#}r����T]F�6��

	 � � xyVZzZR1X"� P�m�TBVr��R1}LR1~pJrHI[]TUPMm�VZz �pKMJr}rT�[tJPM��R1� PMV R1~pSUH1��zZTy[]T-PMmpVoz �pK�J�}LTcKqPMm���Vr��}Lm SUVr[]\�H#T-� SUH#JLKMK&J�~pz
SUVr[]\�H#T-��[]T-P�m�VZzBS-H�JrK�KQT�K��

%
� GI�MT�JP�TEJi[&VZzZR1�pT�z][&TUPMm�VZz]�pK�J�}LT�[tJPM��R1�;V�X�P�m�T|S-H�JrK�KDJrKIzZTcK�S-��R#_�T�z;R#~]PMmpT|J�H#}rVL�MR1PMm�[ - � ��>�
 E - 69=��
V�X ��R1}L���MT;vD��m�R#S�mB[]VZzZR1�pTcKEPMm�Tn[]TUPMm�VZzy�pK�J�}LTi[]J�PM��R��BV�XDJ�SUH#JLKMK|�e �P�V�R#~pS-H#�pzZTqJ��MV��=X"Vr�ET+�rTU���
J�\�\�H#R�SUJP�R1VL~ � � PMmpJ�P;JrScS-T�KMKMTcKWJB~o��H#H�[]T-P�m�VZz �MTc\���TcKMTU~�P�J�PMR��rT]V�XePMm�R�KqSUH#JLKMKqJPqJ�H#H�R1P�K;zZTcK�S-Tc~pz�Jr~LP
S-H�JrK�KQT�K��

� � GIVL~�PMR#~��pT`P�V][&VZzZR1X"��[]TUPMm�VZz��pK�J�}rTh[tJP��MR1��V�XOPMm�TnSUH#JLKMKE� 4 �
J�H#}rVr��R1PMm�[ - � ��> 
�E - 69=��nV�X���R#}r����Tqv7

PMVyR#~pS-H#�pzZT�J���V���X"Vr�WT+�rTc�M�$Jr\�\�H#R#ScJPMR#Vr~ � � PMm�JPqJrScS-T�KMKMTcKiJ�~o��H1H�[&TUPMm�VZz ��TU\���TcKMTU~�P�J�PMR��rT&V�XePMm�R�K
S-H�JrK�K�JPEJ�H#H�R1P�K�S-VL~�P�J�R#~�R#~�}tS-H�JrK�KQT�K

# � ��R#~pJ�H#H1�L�7[]VZzZR1X"��[]T-P�m�VZz �pKMJr}rT&[tJPM��R1� V�XIPMm�T�S-H�JrK�Ki�   �
J�H#}rVL�MR1PMm�[ - � ��>�
 E - 69=���VrXe��R1}L����T�v7
|PMV
R1~pSUH1��zZTWJq��V�� X"Vr�)T��LTU����J�\�\pH1R�SUJ�PMR#Vr~ � �`PMm�JPEJrScS-TcK�KMTcKeJq~o��H#H�[&TUPMm�VZz��MTc\���TcKMTU~�P�J�PMR��rT|VrX�PMmpR#K�SUH#JLKMK
JP|J�H#H R1P�KESUVr[]\�H#T-��[]T-P�m�VZzBS-H�JrK�KQT�K��

l)m�T�X"Vr��[tJ�H)J�H#}rVr��R1PMm�[ �ZE�69= �  � - R#K;}rR��rTc~ R1~ ��R1}L���MT F���� l)m�R�K&J�H#}rVr��R1PMm�[ P�Jr�rT�K;JLKqR1P�K;R1~p\��ZP�KtJ
KQTUPqV�X)�pKMTU�q����Tc�MR#TcKc�OSUH#JLKMKWH�JPMPMR�S-TtVrXeP�m�T�z�J�P�Jr_pJrKMTr��JyS-H�JrK�KiR1~ P�m�T�H�JPQP�R#SUTr�OPMm�T�KQTUPqV�X�S-VL[&\pH1TU� []T-P�m�VZz�KnVrX
V�PMmpTU��SUH#JLKMKMTcK��pKMR1~p}W[&TUPMm�VZz�K�V�X�PMm�R�K SUH#JLKMKS��R1~�PM��JWS-H�JrK�K�~o��H#H�[]T-PMmpVozpKH
-�rP�m�T�[]T-PMmpVoztJ�PQP��MR#_��ZP�T��MTUX"TU��TU~pSUT�V�X�PMm�T
[&TUPMm�VZz�K|V�X�PMm�R�KESUH#JLKMK�Jr~pz�PMm�TqJr\�\�H#R#ScJP�R1VL~�X"��Tc����Tc~pS-��[]J�PM��R#SUTcK�VrXOP�m�TnS-H�JrK�Kc��R�P�KEzZT�KMSUTU~pz�Jr~�P|S-H�JrK�KQT�K�J�~pz�R1P�K
S-Vr[]\�H#T-�;[&TUPMm�VZz&S-H�JrK�KQT�K��O¤ PD�MTUPM����~pKDJhKQTUP�VrXZ�LTU�MPMR�SUJ�H�X"��J�}L[&Tc~�P�K�V�X�PMm�R�K S-H�JrK�K+�Ol)m�R�KDJ�H#}rVL�MR1PMm�[ R�K�Vr_�P�J�R#~�T�zn_o�
�M��~p~�R1~p}]PMm�TqKMR#[&\pH1TqJrH1}LVr��R�P�m�[ �ZE�69= 8GFH>7@ ��6 >�
n�pKQR#~�}t[]T-P�m�VZzyJ�t~�R1Pb��[tJ�PM��R���PMmpJ�PE�pKQT�K�R#~ZX"Vr��[tJPMR#Vr~ ��[&TUPMm�VZz
�pKMJr}rTEJr~pztJ�\�\pH1R�SUJ�PMR#Vr~&X"�MT�����TU~pSU�;[tJ�PM��R#SUTcK 
OX"�MVL[ _�V�P�m�zZTcK�S-Tc~pz�Jr~LP�SUH#JLKMKMTcKc�LSUVr~�P�JrR1~pR1~�}nSUH#JLKMKMTcK�J�~pztSUVr[]\�H#T-�
[&TUPMm�VZz$SUH#JLKMKMTcK|V�XDP�m�T;SUH#JLKMK|_�TcR1~�}�X"��Jr}r[]TU~�PMT�z^�|l)m�T;[]Voz�R��pT�zy[]T-P�m�VZzy�pK�J�}rTq[]J�PM��R��B�pKMTcz$JrH#KMV�R#~pS-H#�pzZT�K`J
�MV��£X"VL��T��LTU����J�\�\�H#R�SUJP�R1VL~�JLSUSUTcK�KQR#~�};PMm�TWS-H�JrK�K)_�TUR#~�}&X"��Jr}r[]TU~�PMT�z�TcR�P�m�TU�)P�m���Vr��}Lm�R1P�KEzZT�KMSUTU~pzpJ�~�PES-H�JrK�KQT�KU�oR1P�K
S-Vr~�P�J�R#~�R1~p}]SUH#JLKMKMTcKeVL�ES-Vr[]\�H#T-��[&TUPMm�VZzBS-H�JrK�KMTcK+�

� � � ������5�3-5

l)m�R#K�KQT�S�PMR#Vr~tzZR�K�S-�pK�KQT�K�PMR#[]TES-Vr[]\�H#T-�ZR1PMR#TcKDVrX�P�m�TcKMTEJ�H#}rVL�MR1PMmp[]KDJr~pz;PMm�T���TcKM��H1P�KDVrX�VL��� T-�Z\�TU��R1[]Tc~LP�KDJ�~pJrH1�$�cR1~�}
PMm�TcR1�E}LVoVoz�~�TcK�K)J�~pz�\�Tc�QX"VL�M[tJr~pS-TiR#~BSUVr[]\pJr�MR�KQVL~�P�V]Jr~yJ�\�\���VLJLS�m�R#}r~�VL�MR#~�};PMm�TWVL_ZabTcS-PEVr��R1Tc~LP�Tcz�X"TcJP�����TcK+�
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£���5L¥ ��¦7��� > s 2 	��� � *�ÁgÉIÉGÌ´²´®�Á�¶L²´g³l¿À¬L¯�ÇB¼G¯{³G®{Â2¾$Á�¶±¬L²´®§¯{°<�¿ ��� Ág³u¸2²È¶L°<®{;¾EÉGÌ´¯{Þ2¾E¯{¶LÃI�¸2®{ÌAÁ�°±°±¯§°§Ê

��$*¦ "�$*¦ *  > 
 *!°±¯{¶��¿�½Z¯{¬±¶L²´®�ÁgÌ�¿À¬ÍÁ�µ;¾E¯§³B¶<°�g¿ ��� Ê
= ©G¨ �<�5L¥ ��¦7��� 0+2�3� � *!¾E¯{¶LÃI�¸2¼I°LÁgµg¯e¾$Á+¶±¬L²´®§¯§°i¿Ô�¬�®{ÌAÁ�°±° ��� Ág³G¸4²È¶L°<¸I¯§°±®{¯§³u¸IÁg³B¶L°§Ê

�<�5L¥ ��¦7��� > 	��
	� � *!¾E¯{¶LÃI�¸2¼I°LÁgµg¯e¾$Á+¶±¬L²´®§¯§°i¿Ô�¬�®{ÌAÁ�°±° � � Ág³G¸4²È¶L°�®§;³B¶ÍÁ�²w³I²´³GµE®§ÌwÁg°±°±¯{°§Ê
�<�5L¥ ��¦7��� > s 2 	��� � *�¾E¯{¶LÃI�¸4¼G°LÁ�µ;¯,¾$Á+¶±¬L²w®{¯§°i¿Ôg¬<®§ÌwÁ�°±° ��� Ág³G¸4²È¶L°�®{;¾EÉGÌ´¯{Þ$¾E¯~¶LÃG�¸4®{ÌAÁ�°±°±¯§°§Ê
p�� � *!¾E¯{¶LÃG�¸2Á��9³G²È¶\Â2¾$Á�¶±¬L²ÈÞ2g¿ � � Ê
� � � *�®{Ìw¼I°·¶L¯{¬L¯�¸lÁ��E³G²È¶KÂU¾$Á+¶±¬L²´Þ ��� Ê
p�� � *	¶LÃI¯,¾E�¸I² à ¯§¸2¾E¯{¶LÃI�¸4¼I°LÁgµ;¯,¾$Á+¶±¬L²ÈÞ4�¿ � � Ê¤B�C�)�9! D&D�E
¯§³G¯{¬ÍÁ+¶L¯eÁ¹°±¯{¶<g¿�Á+¶±¶±¬L²´»G¼I¶L¯

D
¾E¯{¶LÃI�¸2¿À¬ÍÁ�µ;¾E¯§³B¶L°�g¿*¶LÃG¯¢®§ÌwÁ�°±° ���

D&D
D&D
¼I°±²´³GµEÁ�Ìwµgg¬L²È¶LÃG¾)ç!¯{¬±¶L²´®�ÁgÌ oI¬ÍÁ�µ9Ä�²È¶LÃ�ÁgÉIÉI¬L;Éº¬L²wÁ�¶L¯,¾E¯{¶LÃI�¸4Á��E³G²È¶\Â

D&D
D&D
Á�³u¸2¾E�¸I² à ¯�¸2¾E¯{¶LÃG�¸$¼G°LÁ�µ;¯5¾$Á�¶±¬L²´®§¯{°§Ê

D�D

ç�¯~¬±¶L²w®§ÁgÌ oI¬ÍÁgµIÜSmlå�Ü ��0+2�3� )�) � > 	��
	� ) � > s 2 	��� ß ) p���Ü ��0+2�3� ) � > 	��
	� ) � > s 2 	��� ß±ß Ü�I+ß
��! P~G ç!¯{¬±¶ ��å �@m H

�OR#}r�p�MT]F���X��DTU�MPMR�SUJ�H��p��Jr}r[]TU~�P�JPMR#Vr~�§eGIVr[]\�H#T-�B�ePQPM��R#_��ZPMT�KEJ�~�zBGIVL[&\pH1TU��xyT-P�m�VZz�K
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� ��� � � �� 	�� ���8���� � ����� �*������2� 		� ��� �  � �)��
���� � � 	������ �8 �  �

l)m�T�S-VL[]\��ZP�J�PMR#Vr~ P�R1[]TcK�V�XiP�m�T �rTc�QP�R#ScJ�H�X"��J�}L[]TU~�P�J�PMR#Vr~£J�H#}rVL�MR1PMm�[tK]X"VL��JrH1H�X"VL����SUH#JLKMK�[&VZzZTcH#K�J���T$_pJLKQT�z
Vr~ PMmpJ�PhX"VL�iPMm�T�KMR#[&\pH1T][]VZzZTUH SUVr~pKMR#KQPMR#~�}BV�X)KQR#[]\�H#T]J�PQP��MR#_��ZP�TcKnJr~pz�[]TUPMm�VZz�K+�t�|K�KQ��[]T �`R#KhP�m�T][]J��ZR1[;��[
~��p[q_�TU�nVrXIX"��J�}L[&Tc~�P�KiR#~ JBSUH#JLKMKc� 	 R�KhPMmpT�[tJ�ZR1[;��[ ~o��[;_�Tc�WV�X)[]T-PMmpVozpKWR1~ JBSUH#JLKMKc�_>&R�KiPMmpTt[]J��ZR1[;��[
~��p[q_�TU�nVrXeJPMPM��R1_p�ZPMT�KWR1~ JySUH#JLKMKc� "iR�KiPMmpTt[]J��ZR1[;��[ ~o��[;_�Tc�nV�X�J�\�\pH1R�SUJ�PMR#Vr~pKWJLSUS-T�KMKMR#~�}�JBz�J�P�Jr_pJrKMTtS-H�JrK�KU�
��m�R1H#T�F R#K�PMmpT|[tJ�ZR#[q��[ ~o��[q_�TU�IV�X�S-H�JrK�KQT�K R#~]PMm�Thz�JP�J�_pJLKQT���l)mpTV�rTc�QP�R#ScJ�HZX"��J�}L[&Tc~�P�JP�R1VL~�J�H#}rVL�MR1PMm�[¡X"Vr��PMm�T
S-H�JrK�KE[]VZzZTUHDS-VL~pKMR#KQPMR#~�}�VrX�KQR#[]\�H1T&JPMPM��R1_���PMTcKhJ�~�zy[]T-PMmpVozpK � EM69= 8GF >�@ ��6 >�
qV�Xe�OR#}r�p�MTq��R#K`V�XDP�R1[]T]S-VL[&\pH1TU�oR1Pb�
^���D �  �&� �,�� ��D �  �,�� ��B FC � C B^
 ��m�R�S�m�KQR#[]\�H1R1�pT�K P�V&^���D �  �&� ��B FC.
9��l)m�R�K R�K _�TcSUJr�pKMTEH1R#~�T
FWV�X�PMm�R�K|JrH1}LVr��R�P�m�[ � EM69= 8GF >�@ ��6 >�
 ��m�R�S�myR#K � ��>�
 E - = 6��qJrH1}LVr��R�P�m�[ R�KEVrX�^��
SU��[�
���J�~pzB}LTU~�Tc��J�PMR#Vr~�V�XD[]T-PMmpVoz
J�t~�R1Pb� []J�PM��R��N��H1R#~�T$k]
qmpJLK&SUVr[]\��ZP�JP�R1VL~ PMR#[]TBV�Xi^��:�;
9� l)mpT�deVr~�z K ~pTU��}r� J�H#}rVL�MR1PMm�[ ��H1R#~�TBw�
;mpJLK&J
S-Vr[]\���P�JP�R1VL~yPMR#[]TqVrXe^��C��+
�� Jr~pzy[]VZzZR�X"�oR#~�}�[]TUPMm�VZzy�pK�J�}LTn[tJP��MR�S-T�K �"H#R#~�T � 
)mpJLKEP�m�T;K�J�[]TqSUVr[]\��ZP�JPMR#Vr~
PMR#[&T�V�Xq^���SU��[�
]JrK�}rTU~pTU��JPMR#~�} Vr��R1}LR1~�J�H�[]T-P�m�VZz �pKMJr}rTB[tJP��MR�S-T�K��=N7R1~pTcK�j PMmpVr��}Lm � ��KQT�z4X"VL��JPMPM��R1_p�ZPMT
R1~pSUH1��KQR#Vr~yJ���TiV�X ^���X"[tJ�
_��m�R#H#TnH1R#~�T�KiF�6;PMm���Vr�p}rm Fcw;X"Vr�ETc~pKM���MR#~�}tzZR�K"abVLR1~�P�~�TcK�K)mpJ��rThP�R1[]TnS-VL[]\�H1TU�ZR�Pb��^��
JXH
M�
l)m�T�\���T��JrR1H#R1~p}$PMR#[]T�SUVr[]\�H#T-�ZR1Pb� VrXEPMm�T�J�H#}rVL�MR1PMm�[�zZTc\�Tc~pz�K&Vr~ P�m�T�X"Vr���&\pJ���J�[]TUPMTU��Kc�O~o��[;_�Tc�;VrX|S-H�JrK�KQT�KU�
~��p[q_�TU�]V�XiJ�\�\�H#R�SUJP�R1VL~pK&JrSUSUTcK�KQR#~�} J SUH#JLKMKc� ~o��[q_�TU�tVrX|[]T-P�m�VZz�K]R1~ J S-H�JrK�K;Jr~pz4~o��[;_�Tc�]V�X`J�PQPM��R#_��ZPMT�K]R1~
J�SUH#JLKMK+�DREV��eT��rTc�c��KMR#~pS-T]T��LTU���y[]T-PMmpVoz R�KiT-�Z\�TcS�P�Tcz PMVB_�T�JrScS-TcK�KMR1~�}BKMVr[]TtJPQP��MR#_��ZP�Tr� P�m�TU~ P�m�Tt~o��[q_�TU�WVrX
JPQP��MR#_��ZP�TcK ��R#H#H�_�TEJr\�\���V��ZR1[tJP�TUH#�hPMm�T|K�J�[]T�JrK�P�m�T�~o��[q_�TU�DVrX�[]TUPMm�VZz�K JrH1H#V���R#~�}|P�m�T)PMTc�M[�� 	D>)KM��_pKM��[]T ��7�
¤ X PMm�T;~o��[q_�TU�hV�XISUH#JLKMKMTcK|J�~pz J�\�\�H#R�SUJP�R1VL~pK|Jr�MTq[q�pS�m$[]VL�MTqPMmpJr~yPMm�T&~o��[q_�TU�hV�X []TUPMm�VZz�Kc��PMm�T]S-VL[&\pH1TU�oR1Pb�
V�X �ZEM69= 8GF >�@ ��6 > 
iR#K|^��
SU��[�
9�

l)m�T�PMR#[]TeSUVr[]\�H#T-�ZR�P�R1T�K7VrXZPMm�TeV�P�m�TU�/�rTc�QP�R#ScJ�HrX"��Jr}r[]TU~�P�J�PMR#Vr~nJrH1}LVr��R�P�m�[tK X"Vr��[]Vr��TISUVr[]\�H#T-�nS-H�JrK�K�[]VZzZTUH�K
J���T|P�m�TWKMJr[&TiJrKIX"VL� �ZEM69= 8GF >�@ ��6 > 
iJ�~pz�J���TW^���D �  �  � � B  C.
M� R|V��IT+�rTc�c��PMmpTiKMR��UTcKeVrX8DhJ�~pz � R#~pS-��TcJLKQTiJrK
PMm�TnSUVr[]\�H#T-�ZR�Pb�tVrX7P�m�TnS-H�JrK�Ke[&VZzZTcH R1~�S-��TcJrKMTcK+��l)m���KU�oP�m�TcKMTWJ�H#}rVr��R1PMm�[tK)J���T`\�VrH#�o~�Vr[]R�J�H R#~�P�m�TWKQR��UT�K)V�XOPMm�T�KQT
��Jr�MR�J�_pH1TiR#~�\��ZP�K��

� ��� 
 � � � � � � � ��� ��� �� ��� �  � �)��
���� � ���(� �  � �

1 T ��Jr~>J�~>TU�Z\�Tc�MR#[]TU~�P�P�mpJP�}LJP�m�TU��KtP�m�T SUVLKQP�K�V�XnH#VZSUJ�HiJ�~�z �MTc[&VrPMT JrSUSUTcK�KQT�KtP�V z�J�P�J VL~£PMm�T ~�TUP��IVL�M�
_�� J�\�\pH1R�SUJ�PMR#Vr~pKWV��LTU�WJB\�TU��R1VZz V�XePMR#[]T��pKMR1~p}BX"��Jr}r[]TU~�P�KhX"��Vr[�Vr���;KMS�m�Tc[]TcKnJr~pz S-Vr[]\pJr�MR#~�}BR1P ��R�P�m PMm�V�KQT
}rTU~pTU��JPMT�z �bF�
 ��R�P�m J KMS�mpTU[]T�P�mpJP�zZVoTcK&~�VrP]JLSUSUVr��~�P&X"Vr�]R1~pm�TU��R�P�J�~pSUTr��Jr}r}L�MTc}LJP�R1VL~ J�~pz4[&TUPMm�VZz ~�TcKQPMR#~�}
m�R1Tc��Jr��S�mpR1T�K)��F�k;� ��J�~�zU� k]
%��R1PMm JyK�S�m�TU[]T]P�mpJP;KM��\�\�Vr�MP�Ki~pVBX"��Jr}r[]TU~�P�J�PMR#Vr~ JP;JrH1H�_��ZP ��m�Tc�MTt[]TUPMm�VZz�KnJr�MT
�MTc\�H1R�SUJ�PMT�z�J�P`J�H#H7KMR�P�TcK+�el)mpTqS-V�KbP�K�V�X�H1VZScJ�H7Jr~pzB�MTc[]V�PMTnJLSUSUTcK�KQT�K)R1~pSU�����MT�z�_o��PMm�TWX"��J�}L[]TU~�P�K)X"��Vr[gPMm�TnPMm���TUT
KMS�m�Tc[]TcK2�ITc�MT`Vr_ZP�J�R#~�Tczt��KQR#~�}nP�m�T � J��MPMR1PMR#Vr~�K#��JrH1��JPMVL� � � � KP� 
�JrKezZR#K�S-��KMKMTcz�R1~�GIm�J��o��J��Jr�QP�m��JE�=#>�@=< ��F�� �Dl)m�T
P��IVtS-VL[]\�VL~�TU~�P�K)VrX7P�m�T � � KP��J���T]X

F]�)¤¥���MTcH1T+�J�~�PeH#VZSUJrH7JPMPM��R1_���PMTnJrScS-T�KMK�SUVLKQPV��m�R#S�mB[]R#~�R1[]R��UT�K)PMm�TnK����pJ���TiTU���MVL�eX"Vr�|J&���ZT�z�~o��[;_�Tc��V�X�X"��Jr}�§
[]TU~�P�K�J�~pzBJrK�KMR1}L~pK)J]\�Tc~pJ�H1Pb�tX�JrS-PMVL�S��m�TU~�T+�rTc��R1���MTcH1T+�J�~�Pe[]TUPMm�VZz�KEJr�MTWJLSUS-T�KMKMTcz�R#~BJ&\pJr�QP�R#SU��H�J��eX"��Jr}�§
[]TU~�P;�
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Test                   Our Approach With         No OO-relationship      No Fragmentation
Cases                OO relationships               Approach                     Approach

Test 1 Frag 1     {1,2,5,7,8,9,10}               {1,2,5,8,9}                    {1,2,3,4,5,6,7,8,9,10}
           Frag 2     {1,3,4,6}                          {1,3,4,6,7,10}               {1,2,3,4,5,6,7,8,9,10}

Test 2 Frag 1     {1}                                   {1,5,6}                          {1,2,3,4,5,6,7}
           Frag 2     {1,2,3,4,5,6,7}                 {1,2,3,4,7}                    {1,2,3,4,5,6,7}

Test 3 Frag 1     {1}                                   {1,5}                             {1,2,3,4,5,6,7,8,9,10}
           Frag 2     {1,2,3,4,5,6,7,8,9,10}      {1,2,3,4,6,7,8,9,10}      {1,2,3,4,5,6,7,8,9,10}

Test 4 Frag 1     {1,3,2}                             {1,5}                             {1,2,3,4,5,6,7,8,9,10}
           Frag 2     {1,4,5,6,7,8,9,10}            {1,2,3,4,6,7,8,9,10}      {1,2,3,4,5,6,7,8,9,10}

Test 5 Frag 1     {1}                                   {1,4}                             {1,2,3,4}
           Frag 2     {1,2,3,4}                          {1,2,3}                          {1,2,3,4}

Test 6 Frag 1     {1,3,4}                             {1,4}                             {1,2,3,4}
           Frag 2     {1,2}                                {1,2,3}                          {1,2,3,4}

Test 7 Frag 1     {1}                                   {1,5,6}                          {1,2,3,4,5,6,7}
           Frag 2     {1,2,3,4,5,6,7}                 {1,2,3,4,7}                    {1,2,3,4,5,6,7}

Test 8 Frag 1     {1}                                   {1,3,4,7}                       {1,2,3,4,5,6,7}
           Frag 2     {1,2,3,4,5,6,7}                 {1,2,5,6}                       {1,2,3,4,5,6,7}

Test 9 Frag 1     {1,5,7,9,10}                     {1,5,7}                          {1,2,3,4,5,6,7,8,9,10}
           Frag 2     {1,2,3,4,6,8}                    {1,2,3,4,6,8,9,10}         {1,2,3,4,5,6,7,8,9,10}                        

��R#}r����T]Fcj�X��p��Jr}r[]TU~�P�Ke�p�MVL[ P�m�Tnl)m���TUTW�E\�\p�MV�JrS�m�T�K

k.�SO�TcH1T+�J�~�PYO�Tc[&VrPMT xyT-P�m�VZz>�|ScS-TcK�K�GIV�KbP0��m�R�S�m>S-Vr[]\���PMTcK�X"Vr��J KMT-P�VrXqJ�\�\pH1R�SUJ�PMR#Vr~pK��M��~p~�R1~p} Vr~=J
X"��J�}L[&Tc~�Pc��PMm�T)��JP�R1V`V�X�P�m�TI~o��[;_�Tc��V�Xp��TU[]V�P�TI[]TUPMm�VZz�KOPMVh_�T)JLSUSUTcK�KQT�ziPMV`PMm�TIPMVrP�JrH�~o��[;_�Tc��V�Xp[]T-P�m�VZz�K
R#~�T�JrS�m�V�X�PMm�TW��TU[]VrPMThX"��Jr}r[]TU~�PEKM��[][&T�z�V��LTU��J�H#H X"��J�}L[&Tc~�P�K)J�~pzBJr\�\�H#R#ScJPMR#Vr~�K��

l)m�ThPMV�P�J�H�\�TU~pJrH�Pb��SUVLKQP*� � � KP�$��JrH1�pT;
�X"Vr��J�~o��K�S�m�TU[]ThR#KeP�m�TWKQ�p[�V�XOR1P�K)H#VZSUJrH�R#���MTcH1T+��Jr~�PeJ�~�z���TU[]V�P�T`��TUH#T��Jr~LP
S-VLKQP�K+� GIVL[]\pJ���JP�R,�LTBJr~pJ�H#�ZKQR�KtVrX`P�m�TyPMVrP�JrH|\�TU~pJrH�Pb� S-VLKQP�K�V�XiPMm�T$PMm���TUT$Jr\�\���VLJrS�mpTcKtKMm�V��EK]Vr����J�\�\���VLJLS�m
\�Tc�QX"VL�M[tKI_�T�KbPS��R1PMm�PMm�ThV��rTc��JrH1H�H1V��eTcKQP�P�V�P�JrH�\��MVZSUTcK�KQR#~�}qSUVLKQP_��m�R#H#T|P�m�TWJ�\�\���VLJLS�m)��R�P�m�~pVnX"��J�}r[]Tc~LP�JP�R1VL~�JP
J�H#H�\�Tc�QX"VL�M[tK��eVr��KbP;� 1£R�P�my~�R1~pTiPMTcKQP|SUJLKQT�KU��P�m�TnT-�Z\�TU��R1[]Tc~LP��oR#TUH�zZTcz�PMmpTiX"��Jr}r[]TU~�P�K�KMm�V���~�R1~y��R#}r����T]Fcj]J�~pz
PMm�TnSUVLKQP�K�KMm�V���~�R#~y��R1}L���MT]Fv � �.��m�R#H1TiP�m�TW}r��J�\�m�V�X�PMm�TiP�V�P�J�H \�TU~pJrH�Pb��S-VLKQP�R#K)}LR,�LTU~BJrK���R#}r����T]Fc���

� � 8 � � �U@B5�3-8 � 5

l)m�R#K;\pJr\�Tc�;��T��oR#T��EK;R#K�KQ�pTcK;R1~$�rVLH,�LTcz R#~4S-H�JrK�KqX"��Jr}r[]TU~�P�J�PMR#Vr~ R#~ J zZR#KQPM��R#_��ZPMT�z VL_ZabTcS-P;_pJLKQT�z KQ�ZKQPMTc[0� l)m�T
[&VZzZTcH�S�m�J���JrS�P�TU��R#KQPMR�SUK R1~pSUVr��\�VL��J�PMT�z;R#~pSUH1�pz�T]X�PMm�T`R1~pm�TU��R�P�J�~pSUTEm�R#TU��J���S�mo�r��P�m�T|~�JPM�p�MTEVrX7JPMPM��R1_���PMTcKIV�X7JqS-H�JrK�KU�
J�~pz$PMm�T]~pJ�PM����T;VrX�[]T-P�m�VZz�KiR1~ PMmpT]SUH#JLKMKMTcK+�nl)m�T&\pJ�\�TU�WJr�M}L��TcK|PMmpJ�P��rTU�MPMR�SUJrH7X"��J�}L[]TU~�P�J�PMR#Vr~�JrH1}LVr��R�P�m�[tK|VrX
X"Vr����Pb��\�TcK�V�X�S-H�JrK�KDVL_ZabTcS-P�[]Voz�TUH�K R�K ��Tc����R#�MT�z ��~pJr[&TcH1�L��SUH#JLKMKMTcK ��R�P�m�KQR#[]\�H1T`JPQP��MR#_��ZP�TcKIJ�~pz][]T-P�m�VZz�Kc��SUH#JLKMKMTcK
��R�P�m$JPQP��MR#_��ZP�TcKEPMmpJ�P`KQ�p\�\�VL�QP|J�S-H�JrK�KES-VL[&\�VLKMR1PMR#Vr~Bm�R#TU��J���S�m��t��KQR#~�}�KMR1[]\�H#Tn[]T-P�m�VZz�Kc��S-H�JrK�KMTcK���R1PMm�SUVr[]\�H#T-�
JPQP��MR#_��ZP�TcK)�pKMR#~�}&KMR#[&\pH1Ti[]T-P�m�VZz�KU��Jr~pzt��~pJ�H#H1��S-H�JrK�KQT�K#��R1PMmBS-VL[&\pH1TU��JPMPM��R1_���PMTcK)Jr~pz�SUVr[]\�H#T-��[]T-P�m�VZz�K+� 1 T
\��MV��oR�zZTizZTcK�S-��R1\�PMR#Vr~pK�Jr~pz�X"Vr��[]JrH J�H#}rVr��R1PMm�[tK)~�T�S-TcK�K�J����]PMVtKQ�p\�\�VL�QP)P�m�TcKMTiX"Vr���ESUH#JLKMK)[]VZzZTcH#K+�

GI������TU~�Pn�MT�KQT�J���S�m T���VL�QP�KnR#~pS-H#�pzZT�T-�oPMTc~pzZR#~�}$VL���n\�TU�MX"Vr��[]Jr~pS-Tt[]T�JrKM���MTc[]TU~�P�KnPMV�zZTc[]Vr~pKQPM��JP�Tt}LJ�R#~pK

� ì�íZñLï\ñ�öÝô	ú¢ö\ò§üZ÷ÈñLï�ò§ð\ñiï���ùZñLñ��LñÍû¹îÈÿ�öKú¢ú�ÿZñ�õBò���ñ�öKú¢ï·ò /+ñ�ï\õBò§óLñ�ò§ÿZû9óÍò§ÿ�üºñ���ñLõ;ö�ú�ÿ¹ïKñLõBò§ð·ò{öKñ�õBò���ñLï�î ��ÿZñLñLûZñLû 5
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Test        Approach        Local  Irrelevant        Remote Relevant        Total  Penalty  
Cases                              Access Costs(units)   Access Costs(units)     Costs(units)

Test 1      Ours             	 20847	 	 	 3991	 	 	 24838
	     No-OO	 	 21173	 	 	 6537	 	 	 27710
	     No frag	 	 42396	 	 	 0	 	 	 42389

Test 2	     Ours		 	 30032	 	 	 0	 	 	 30032
	     No-OO	 	 31791	 	 	 7546	 	 	 39337
	     No frag	 	 600064	 	 0	 	 	 60064

Test 3	     Ours		 	 22737	 	 	 0	 	 	 22737
	     No-OO	 	 23663	 	 	 6718	 	 	 30381
	     No frag	 	 45474	 	 	 0	 	 	 45474

Test 4	     Ours		 	 17172	 	 	 5712	 	 	 22737
	     No-OO	 	 20549	 	 	 7187	 	 	 27736
	     No frag	 	 38504 		 	 0	 	 	 38504

Test 5	     Ours		 	 2259	 	 	 0	 	 	 2259
	     No-OO	 	 1971	 	 	 2355	 	 	 4326
	     No frag	 	 4518	 	 	 0	 	 	 4518

Test 6	     Ours		 	 2263	 	 	 1439	 	 	 3702
	     No-OO	 	 1740	 	 	 2466	 	 	 4206
	     No frag	 	 4461	 	 	 0	 	 	 4461

Test 7	     Ours		 	 38660	 	 	 0	 	 	 38660
	     No-OO	 	 41298	 	 	 7977	 	 	 49275
	     No frag	 	 77321	 	 	 0	 	 	 77321

Test 8	     Ours		 	 39324	 	 	 0	 	 	 39324
	     No-OO	 	 42580	 	 	 11468	 	 	 54049
	     No frag	 	 78649	 	 	 0	 	 	 78649

Test 9	     Ours		 	 33531	 	 	 8839	 	 	 42371
	     No-OO	 	 31052	 	 	 15365	 	 	 46418
	     No frag	 	 67290	 	 	 0	 	 	 67290

��R1}L����T&Fv$X�GIVLKQP�K)VrX � �MVZS-T�KMKMR#~�}&�p��Jr}r[]TU~�P�Ke{`KQR#~�}�l)m���TUTW�|\�\���VLJrS�mpTcK
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R1~ P�TU��[]K�V�XW_�V�PMm=\��MVZSUTcK�KQR#~�} S-V�KbP�K�J�~�z �MT�KQ\�Vr~pKMTBPMR#[]T�J�~�zZL�VL�tPMm���Vr�p}rm�\���P+� 1 T J���T$J�H�KQV R#~�PMTU��TcKQPMT�z R1~
R#zZTc~�PMR1X"��R#~�}�R#K�KQ�pTcK`R1~$�rVLH,�LTcz�R#~�J�\�\pH1�oR#~�}�P�m�TcKMTnP�TcS�m�~�R�����TcKEPMV��MT�J�H7H#R1X"T&Jr\�\�H#R#ScJPMR#Vr~�K��V1 T;Jr�MT;S-�����MTc~�PMH#��Jr~pJ§
H1�$�UR#~�}tVL_ZabTcS-PM_pJLKQT�z�Jr\�\�H#R#ScJP�R1VL~pK)PMV�zZT-P�TU��[&R#~�TiP�m�T �)J���PMmpTU�BJ���Th_�TUR#~�}���KQT�z���R�P�mBPMm�Tn}LVLJrH�V�XDzZT-P�TU��[]R1~�R#~�}
[&TUPM��R#ScKEX"VL�`KM�pS�m�J�\�Tc�QX"VL�M[tJ�~�S-TqJr~pJ�H#�ZKQR�K���¤bz�TcJ�H#H#��P�m�TcKMTnP�TcS�m�~pR#����T�K`ScJ�~$_�Tq[]VZzZR1�pTcz$KMV�P�m�TU�yScJ�~$_�Tq�pKMTcz
R1~ J$z���~�J�[]R#S]Tc~$��R#��Vr~�[]TU~�P ��m�Tc�MT�zpJP�J$R#KnJLz�zZT�z J�~pz ��TU[]V��rT�z^��{|~ZX"Vr�MPM�p~pJP�TUH#�r��KQ�pS�m Jr~ TU~$�oR1��Vr~�[]Tc~LPnR�K
�rTU����SUVr[]\�H#R#ScJP�Tcz�_�T�SUJr�pKQT;KQ��\p\�VL�QP�R1~�}tR1P|R#~$�rVrH��rT�K)~�V�P`Vr~�H#��P�m�TqJLSUS-�p��J�PMTW\�H�JrSUTU[]TU~�PEV�X�X"��J�}L[&Tc~�P�K�_���P`J�H�KQV
PMm�Tt~�TcTcz PMVBP���Jr~pKM\pJ���TU~�PMH#�y[]R1}L��J�PMT]Vr_�abTcS�PWX"��J�}L[]TU~�P�K%��m�R#H1T]P�m�T�KM�ZKbP�TU[ R�KW_�TUR#~�}$JrScS-TcK�KMTcz _����pKQTc��K+��l)m�T
R1~�R1PMR�J�H KQPMTc\ R1~ PMm�R�Ki��TcKMTcJ���S�m$��Tc����R#�MT�K`PMmpJ�P*�eTtzZT-P�TU��[]R1~�TtJ�\�TU�MX"Vr��[]Jr~pS-T;PMmp�MT�KQm�VLH#z _�TUH#V�� ��m�R�S�m zZ�o~pJr[]R#S
�MT�zZTcKMR1}L~yR#K|�MT�����R1��TczyKMVtP�m�TqKM�oKQPMTc[ ��R1H#H�SUVr~�PMR#~o��TWP�V�[]TUT-PhR�P�K|\�TU�MX"Vr��[tJ�~pSUTW}rV�J�H�K���l)m�T&S-�����MTc~�P|�MT�KQT�J���S�m�R�K
JPQP�TU[]\ZP�R1~�};PMV]zZTUPMTU��[]R1~pT`R1X7P�m�TcKMT|P�TcS�m�~pR#����T�KIScJ�~�_�Th[&VZzZR1�pT�z�KMVnP�mpJP)TcJLS�m�R�P�TU��JP�R1VL~�V�X P�m�TWzZTcKMR#}r~�\���VZS-T�KMK
SUJ�~�_�T]JrScS-Vr[]\�H#R�KQm�T�zB_o��VL~�H#�BJr~pJ�H#�$�UR#~�}�~�T+�¡z�J�P�J�JLz�zZT�zBPMV�PMm�T]KQ�ZKQPMTc[ ��mpR1H#T;�p\�z�J�PMR#~�}�P�m�VLKMTnX"��J�}L[]TU~�P�K
PMmpJ�P)m�Jrz�_�TUTc~�\p�MT+��R#Vr��KQH#�tJ�H#H1VZSUJ�PMT�z^�D�����MPMm�Tc�M[]VL�MTL� �eTiJ���TP�eVr����R#~�};Vr~�mo�o_���R#z�X"��Jr}r[]TU~�P�JPMR#Vr~�KMS�mpTU[]TcKeJ�~pz
JPQP�TU[]\ZP�R1~�}]P�VtzZR#K�S-V��LTU��KM��R�P�J�_�H#TiPMmpTUVr��T-P�R#ScJ�H�[]VZzZTUH�K)X"Vr�EJrH1H#VZSUJ�PMR#~�}qX"��J�}L[]TU~�P�KeP�V]z�R#KQPM��R1_p�ZPMT�z�KMR1PMTcK+�

� CE:�CEADC � ��C|5
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