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��uUL=} QMVPVX]_wXS �FHWS L=u8SWuU�PwXwX^ Q�SWL=[�O�HWuaQ [�4 �{LEu{wXLEw�T{y QM^ y��XwXwPL 4nQ LEw�u{LEVXu{LET{LEwY[ QMT��{HWwO�HMu 4YJWLEu [ }�]_^ � G 1 � LEu{TUHW} HW}�SM]~JWL=^_T{LEwXL	]~y3y�L	LEwXNPuULEu T{LES6LEu O��3uU]~wXSWTU}LGWwXT [vL=uUL=[[U]_^ T [vL=N�6EL=^_^_L=wXL NXL=[ TvQM}�}�L 4�JMLEu�SYQMwXS uUH�[U[vL=w L=u ]BNPL IfLET [vLE}\[vL HW}�SW]~JMLE^_T{LEwXL�XQKJ�4XL=wXSW]~S/QKJ0[v]~NXTU]~w�[ULEu JMQ�^_^_L>[ }�LE^~^_HW} 4YJMLEu{[ IfLET GWy � � D���1 x�[,O�LE^�[�TUHM} ^~]_SWSWL=u ]w�B8uP4XL>[vLEw/QZJ L=[ ^ QMwPNXLE}�LEu{yML T{HW} IX^_]~uBO �{LEuUwPL=[ u{LENX�PTULEu{LEu O��3uU]~wXSWT{uvQ�[ULEw HMS�T{[PGWu �u{LE^~TULEw�V!M O�L=^~[vL>[ � � ����1 G�JMHWu�T{[UHWu�V!MZJ3]_u{y3wP]_wXS }�QMwX]~VX�X^_L=uU]~wXS QZJ,^_QMwXNXL=}�L=uUy�LEwXL O�MMuV�M O��3uU]~wXSWT{O�L=^~[ULEwXLIQZJ$4PLEwXSWL=u�QZJ�NX]_T [ QMwXT{LEw�}�L=^_^_HM}*O��3uU]~wXSWT{O�L=^~[UL=[�HWS ^_QMwXNXL=}�L=uUyML>[ 1� [vLENO6ELE^~^_L=u+T{HW} IX^~]_u�u{LESW]~T{[vu{LEu [�TUQM} [U]_NX]~SBy�Q�w�J3]_T{L�J�QMu{] QKIP^_L8SWuUQMNXL=uaQZJ HW}�HWu{SYQMwX]~T �L=uU]~wXS QZJ�NXL=[aTUVnQ�[U] QM^~L�O��3u{]_wXSWT{} GMwXT{[ULEuUL>[aL>[U[ULEu 4XL>[vL=uUHWSWL=w,}�HsNX�P^_LEu{]_wXS\QZJ�uUHM[{[vLEwPTHM}�SW]�JWL=^_TUL=u � <	� 1 � L>[U[vLIy QMw�[��3NXLIV!M\Q [�O�HWu{TUyE�{LE^~^_]~SWL8T{[ULEN�6=LE^~^_LEu 4XL=w�[ULEu�]_wPO�HWu{} Q�T��{HWwO�uUQ,O�HWuUT{yZ�{L=^_^~]_SWL\y3]~^_NXL=u ]zHW}�SW]~JMLE^~TULEwPL 1 GFJ3]_T uUHM[{[vL=w L=uB[v]_^~T{[ULENXL HMS�HKIXTUL=u{JWL=uUL=u Q�[NPL=[�O�HWu{L=[ Q�T8LEwXNPuU]_wPSWLEu�]|HW}�SM]~JWL=^_T{LEwXL 4XQMu�} Q�wX]_VX�P^_LEu{]_wXSMLEwXL�]_wXSMLEw�]_wPw �X��[vL=^_TULBV�MT [vL=N�6EL=^_^_L=wXLETFO��3uU]~wXSWTU}LGWwXT [vL=u � � 
 � 1
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 � �2?�� 1 G � 6EL=^_^_L=wXL�LEuE��T{HW} T{[ULEN�6=LE^_^~LEwXL���LEw,NXL=^fQKJNXL=[ ^_]_} IX]_T{yML�T{�3T{[ULE}�L=[ 1 � L,LEu84XHKJWL=NXTvQMy�^~]_S u{LESW]~T{[vu{LEu [ ]aT{��IXy�HWu{[U]_y QM^_L�HW}�uCMMNPLEuE�HWS�wPHsL ]�NXL ^_Q�[vL=uUH3NXHWuUTUQM^_L [P4nQM^_QM}�]~TUy�L yE�{L=uUwXL=u�� � � �2<���1 � LEw�O�GMuUT{[UL SWu{�XVXVfLEw�G �
6ELE^~^_L=uBTUHW}�IX^~L HWVXVfNnQMSWL>[ J�QMu ]zVfHWT{[UTU��IX] 6E�X^~�X} � � � ��1 � LEwXL=uUL�LEu NXL=[ O��XwXwPL=[ G �
6ELE^~^_L=u8]�uUL=y3y�L\T [vu{�XyY[v�Xu{LEu�]�uUHM[{[vL>4 �{LEu{wXLEw�� : w�[ULEu{]_HWu{L [C4nQM^_QM}�]_TUy�L yE�{LEu{wXLEu�� ��� �X^_Q�[ �LEuvQ�^_L�} QM}�}�]_^ Q�uUL8yE�{LEu{wXLEu�HMS ^ Q [vLEuUQM^_L�NXHWu{TvQM^~L yE�{LEu{wXLEua]f[P4nQM^ Q�} �XT 1 ��QMwPSWL QZJ�NXLHW}�uPMMNXL=wXL NXL=u NXL>[ !nwXwPLETBG � 6ELE^~^_L=uIL=u w!B8u [ QMwnQ�[UHW}�]_TUy IX�XwXNXL>[ [v]~^ 4YJMLEuvQ�wXNXuUL 1
� L=[aLEua}�QMwXSML�^~]_y�4XL>[vT{[UuUL=y3y�] LESWL=wXTUy QMVfLEwPL [v]~^fNPLI[vH\TUVnQ [v] Q�^_L 6EL=^_^_L>[��3V|L=wXL 1 �aLESMSWL
4nQMu8L>JswPLEw�[v]_^(M IX^~]|HWVPV|NnQ [vLEu [FV!M LEwPNXuU]~wXSWLEua] yE�{LEwY[vL HW}�SW]�JWLE^~TUL=uE�3}�L=wXT8NXLBL>[U[vL=uLEw u{LEy�yML�u{LESW]~T{[vu{LEu{]_wXSWL=u\]+NXL�TvQM}�}�L�HW}�SW]~JMLE^~TULEwPL�HMO�[UL 4nQ�u T{[vQKIX]~^_L O��su{]_wXSMT{O�LE^�[ 1
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� L=[ L=u T{[UHWu TUQMwXwXT �swP^_]_SK4XL=[\O�HWu Q�[ NXL=[ LEu y�HW}�} �XwX]~y�Q�T��{HWw }�L=^_^_HM}�G � 6=LE^_^~LEwXLHMS�T [vL=N�6EL=^_^_L=wXL � � 0 ��1 � L=[ T{LEu �P[B[v]~^�Q�[ NPL [UH 6ELE^~^_L>[��sVfLEwPL T{[��3uUL=T QZJ NXL=w TUQM}�}�LwPL=J3uUHWwXQM^_L ]_wPO�HWu{} Q�T��{HWwXL=w 1 � MMNPL�G � 6EL=^_^_L=u�HMS T{[ULEN�6=LE^~^_LEu�TU]�[U[�O��3uU]_wPSWTU}LGWwXT [vLEuV�MKJ3]~uUyML=TIw�MMu8J3]_TU�PLE^_^~LB^ QMwPNXLE}�LEu{yMLEu�}�QMwX]~VX�X^~LEuUL=T 1
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� L=[�L=ua�P[{Js]~y�^_L=[aLEw�u{LEy�yML [ULEHWu{L=[v]~TUy�L }�H3NXL=^_^_L=ucV!M 4YJWHWu{NnQMw�TUQM} Q�uPIfLE]_NPL=[�}�L=^_^_HM}T [vL=N�6EL=^_^_L=u HWS G � 6EL=^_^_L=u y QMw ]~wY[vLESMuULEu{L;IfL=JWL=SWLE^~TUL=TPInQMwPLEuE�zHMS V!M 4YJWHWu{NnQMw	T [vLEN �
6=LE^~^_LEVfHWVX�P^ QMT��{HWwXLEw�HWS G � 6ELE^~^_L=wXL L=u8yMH2IP^_L=[8TvQM}�}�L=w }�LENE4YJWL=uvQMwPNXuUL 1 � LEy QMwP]_T �}�LEwPL7IXQMy,NXL>[U[vL y QMw�JKB8u{L9InQMTUL=u{[�V!M�GIL>I�IXT�^_HKJ�NXL=u�T �3wnQMVXT{LEu }�LE^~^_HW} [UH 6=LE^_^~LEuT{HW} uUL=VXuUL=TUL=w�[ULEu{LEu8VX�PwXyY[vLEu�TUHW} ^~]_SWSMLEu�w!B8u [ 4YJMLEuvQ�wXNXuUL IX^_]~uzT{[��3uUy�L=[aJMLEN,^HB8uU]~wXS 1
� LEuU}�LEN y QMw LEw G � 6=LE^_^~L TUHM} uUL=VXuUL=TULEwY[ULEuUL=u L=w IfLET [vL=} [�uUL>[vwX]~wXS	T{[��3uUy�L L=wT [vL=N�6EL=^_^_L T{HW}�4nQMuBO��3uU]~wXSWT{O�L=^~[ ]zNXL=wXwXL�uUL>[vwX]~wXSWLEw 1 � HMu 4�JMLEu [ T{[ULES�] I|L>JWLESMLE^_T{LET �
IXQMwXLEw�TvQM}�}�L=wX^_]~y�wXLET G � 6EL=^_^_L=wXT�QMyY[v]~J3]�[vL=[�}�LEN uUL>[vwX]~wXSWLEw0V!M u{HM[U[ULEwXT 4XH3NXL 1
� LEuUT{HW} NXL=[I]_y�yML\LEuITvQM}�T{J�QMu�}�L=^_^~HW}tNX]~TUT{LM� Js]~^�uUHM[{[vLEw } M [U[vL TUw�� T{LES O�HMu M�uUL �NP�XTUL=uUL\QKJ3T [ QMwXNPLEw }�LE^~^_HW} 4XH3NXLEu{L=[vwP]_wXSWL=w HMS�u{L=[vwP]_wXSWL=w�uUHM[{[vLEwJI(GMu�4XHW^_NPL O�HMu Mw�M�} MM^~L=[BT{]~[U[ 1 = M�NXL=wXwXL�} M [vLEw y QMw G � 6EL=^_^~LEwXL=TBuUL=[UwX]_wPSWT{�3T{[ULE}�O��XwPSWLEu{L TUHW}
IP]_wXNXL=^_L=NXN }�L=^_^_HM}-NPL=[+yMHWSMwX]~[U]~JWL�y QMu [vL>[cHWS HW}�SM]~JWL=^_T{LEwXL��WTU^~]_y\Q�[cy QMu{[UL=[cy QMw�yMHWw �[UuUHW^~^_L=uUL IfL=JWL=SWLE^~TUL=wXL uU]~yY[v]_S � ?�
	��1 � LEwXwXL [vL=HWuU]~LEw�}�QMwXSM^_LEu�L=}�VP]_uU]~TUy�L8IfL=J3]_T=� }�L=wSM]_uc} �X^~]_SWL=wXT�L=w O�HWu{y3^_QMuU]~wXS V!M G � 6ELE^~^_L=wXLET+HWVXVXSWQKJMLEu 1 ��QMSWH � �E]_wPH 4nQMu+uUL=SW]_T [vu{LEu{[T [vL=N�6EL=^_^_L=ucHWS G � 6=LE^_^~LEuzTUQM} [v]~NX]_S � � � � 1 � M�u+^_QMwXNXL=}�L=uUy�LEucTUHW}�uUHM[{[vLEwPLIyE�{LEwY[UL�O�uUQ[U]_NX^~]_SWL=uUL IX^~L ]~w�[UuUH3NX�XT{LEu{[I] w��ML HW}�SW]~JMLE^~TULEu=� LE^_^~LEuFw!MMuIwY�WL ^_QMwXNXL=}�L=uUyML=u IX^~L\TUQ�[U[]|yE�{LEwY[vL HM}�SW]�JWL=^_TUL=uE�3LEwXNPuUL=[8uUL=[UwX]_wPSWTUVXu{L=O�L=uvQMwXT{LEwXLBT{LES y�HWwXTUL=yYJWLEwY[I}�L=N,O��3uU]_wPSWT �O�L=^~[ULEwXL�[v]~^8T{[ULEN�6=LE^_^~LEwXL 1 � LEw�w�MMu Js]~TU�XL=^_^~L�HMS ]~y3y�L A�J3]~TU�XL=^_^_L�^_QMwXNXL=}�L=uUyML=u�J�QMu ]y�HWw �n]~yY[ }�LEN 4�JMLEuUQMwXNXu{LM�au{LET{V|HWwPNXLEu [vL�NPL�[UH 6EL=^_^~L=[��3V|L=wXL�]F�XHKJMLEuUL=wXT{[ULE}�}�L=^_T{L}�LEN 4YJWL=uvQMwPNXuUL 1 � L>[U[UL�}LGWwXT [vL=uUL=[\QMwY[��3NXL=u Q�[ NPLEw SK�{L=^_NXL=wXNXL HWVXVPORQ [vwX]~wXSWLEw HMSO�HMu{JWL=wY[v]_wPSWLEw�QKJ�L=w yE�{L=w�[ITUVXQ�[v]_QM^�yMHWwY[ULEy�T{[ y�Q�w�}�HsNX�P^_LEu{LBL=[�NP�3wnQM}�]_T{y O�HWu 4XHW^_N}�LE^~^_HW} T [vLENO6ELE^~^_L=wXL\HMS�G � 6=LE^~^_LEwPL 1
x�[\w�GWy�yML=^_L=^_LE}�LEwY[\]cNnQMwXwXL=^_T{LEw	QZJ L=[ yMHWSMwX]~[U]~J�[ y QMu{[\LEu ]zO�GW^_SWL � �P^_^_L=u � ?2?	� � Q�[T [��3uUyML=w	[v]_^cNXL �$N = A3}�HsNX]"!nTUL=uPInQ�uUL�T{�3wnQMVXT{LEwXL�}�LE^~^_HW} T{[vL=N�6EL=^_^~LEw u{LEVXu{LETUL=wY[vLEu �L=u�QZJ3T{[ Q�wXNXLEw }�LE^~^_HW} O��3u{]_wXSWT O�LE^�[vL=[�[v]~^INXL>[�VXu{L HWS VfHWT{[,T{�3wnQMVP[U]_T{yML wXL>Jsu{HWwXL>[
��TUL [v]~NX^_]~SWLEu{L�HW}\[ QM^~L QZJ � � L=w y�HWSWwX]�[v]�JWL SWuUQ�O ��]BQZJ3TUwX]�[U[ 021@<O1@< � 1	� L=[U[UL !nwXwXL=uT [vL=N O�HWu{NX]8T [vLENO6ELE^~^_L=u�}�LEN/HKJWL=uU^_QMVXVfLEwXNXL�O�L=^~[vL=u TUHW} O��su{LEu TvQ�} [v]~NX]_S�J3]~^8T{[��3uUy�LT �3wnQMVXT{LEw�}�LE^~^_HW} NX]~TUT{L 6=LE^~^_LEwPL 1 � �swXQMVXTUL=u }�LE^~^_HW} T [vLENO6ELE^~^_L=u TUHW} ]_y�yML 4nQMuw�B8u{[v^~]_SWSMLEwXNXL�O��3uU]_wPSWT{O�L=^~[vL=u�O�HWu IX^_]~uc�PO�HWuvQ�wXNXuUL>[ 1 �aL=JMLESWL=^_TUL=TPInQ�wXLEuFVX^_QMwX^_L=SWSWL=T�JWL=N
M JMLE^_SML�TULEyYJMLEwXT{LEu8QZJ T{[vL=N�6EL=^_^~LEuzTUHM} 4nQMuz^_QZJ T �swXQMVP[v]~TUy }�HM[UT{[ Q�wXN 1 GFJ3]_TzwXL>[U[UJMLEu �y�L=[�QKJ T [vL=N�6EL=^_^_L=u 4XQMu�y3uUQ�O�[v]~SWLcT{�3wnQMVPTULEu:}�L=N\^_QKJ }�HM[UT{[vQMwXN��KJ3]_^WO��3uU]~wXSWT O�LE^~[ULEwXLzO�HWuNPLEw��P[UJ�QM^~SM[vL�TUL=yYJWLEwPTULEw QKJ�T{[ULEN�6=LE^~^_LEu�JKB8u{L LEw�u{L=[U[8^_]_w �{LI]|HW}�SM]~JWL=^_T{LEu+�P[vL=w 4P]_w �
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NXuU]~wXSWLEu � ?2?���1 �nuvQ uUL=SW]_T [vuUL=uU]~wXSWLEuFT [vLENO6ELE^~^_L=u�T{LEuINXL=[��P[�[v]~^�Q�[�yMHWSWwP]~[v]�JWL y QMu{[�]~y3y�L]_wXw�4PHW^_NXL=ucuUL=[UwX]_wPSWTU]~wPO�HWuU}�QMT��{HWw 1 � [ULEN�6=LE^_^~LEu+LEu�]fO�GW^~SWL � �X^~^_LEu+HW}�wX]_NP]_uUL=y�T��{HWwXL=^_^~LM�O��su{]_wXSMTUuvQ [vLEw\LEu��XQKJ�4XL=wXSW]~S QZJ u{HM[U[ULEwXTCHWuU]~LEwY[vL=uU]~wXS ]3uUHW}�}�L=[ � ? � � 1 QIHMSWwX]~[U]~JML�y QMu [y�Q�w"IXuU�PyMLET [U]_^ M VP^ QMwX^~LESWSML�L=w"InQMwXL TUHW}�O�GWu{LEu u{HM[U[ULEw NP]_uUL=yY[vL�[U]_^c} MM^_L>[Z��}�L=wuUHM[{[vLEw L=u HMSWTCM�QZJ�4XLEwXSM]_S QKJ M�J3]�[vL TU]~w LESWL=w u{L=[vwP]_wXS 1 � L=[ QMwY[ QMTBNPLEu{O�HMu\Q [ G �
6ELE^~^_L=wXL SZ� GWuaNPL=[�} �P^_]_S O�HWu�uUHM[{[vLEw M\TUw���TULES ]|uU]~y�[U]_S\uUL=[UwX]_wPS TUHW} O�GWu{LEu�[U]_^f} M�^_L=[
� ?�
 � 1 �n�3u{]_wXSWT{} GMwXT{[ULEuUL>[,[v]~^ G � 6ELE^~^_L=wXL y QMw TvQM}�}�LEwX^~]_y�wXLET�}�L=N L=[�y�HW}�VXQMTUT��w!MM^_L=w�V|L=yMLEuIQM^~^~[v]~N }�HM[FwXHWu{N��nQMwXT{L=[U[ 4YJWHWuF}�QMw�LEuF^_HMy�Q�^_]_T{LEu [ 1
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� NPLEwXwXL�T [v�XNP]_LEw IP^_L NPL=[ uUL=SW]_T [vu{LEu{[ wXL=J3u{HWwnQM^�Q�y�[U]~J3]~[UL=[ ] � : 0 A3HW}�uCMMNXL>[ ]�4X]_V �V|H�6ZQM}�VX�XT�4PHWT�uUHM[{[vLEu�}�LEN y�uUHMwX]_T{y ]_}�VX^ Q�w�[ULEu [vL�L=^_LEyY[UuUH3NXLEu 1 ��HM[{[vL=wXL IX^_LzVP^ QMT{TULEu []sO�HWu{TPGWy�TvQ�VXVnQMuUQ�[z}�LEN [vH O�HMuUTUyE�{L=^_^_]~SWLaSMLEHW}�L=[UuU]_T{yMLaO�HMuU}�LEu � uU�PwXN HWS !nuUy QMwY[UL=[ 1 � L
IX^_L�u{LESW]~T{[vu{LEu [��PwXNXLEuc[vH O�HWu{TUyE�{LE^~^_]_SMLaO�HWuUT GWy�TPIfL=[U]_wXSWL=^_T{LEu �Y}�LEN�HWS �P[ULEw IfLE^ GWwXwX]~wXS 1
� LEw wXL>J3uUHWwnQ�^_L Q�y�[U]~J3]~[UL=[ULEw IX^~L u{LESW]~T{[vu{LEu [ O�uvQ�T{[vL=N�6EL=^_^~LEu ] � : 0 A�HW}�uPMMNXL>[ ] 4X]_V �V|H�6ZQM}�VX�XTC}�L=wXTzuUH�[U[vL=w �P[UO�HMuUTUy�L=[cT{]_wXL8HM}�SW]�JWL=^_TUL=u 1 �nHWuU} MM^_L>[:}�LEN\O�HWuUT GWyML=wXL�JMQ�u
M\J3]_TUL 4YJs]~^_y�L J3]_uUy�wX]~wXSWL=u�IfLE^ GWwXwX]~wXS HWS QMVXVnQMuUQ�[vL>[vT�SWLEHW}�L=[UuU]~TUyML�O�HWuU} y QMw;4XQ V!MQ�[UO�L=uUNXL=w [v]~^fu{HM[U[ULEw��sHWS 4YJMHWuUNnQ�w�NXL=[{[vL V!MZJ3]_u{yML=uaO��3uU]_wPSWTU}LGWwXT [vLEu{L=[�[v]_^ wXL>J3uUHWwXL=wXL]:uUH�[U[vL=wXT 4X]~VXVfH$6EQM}�VP�XT 1 ��NXL �nL=T{[vL T [v�XNP]_LEu V!M T{[ULEN�6=LE^~^_LEu HWS,TUVXQ�[v]_QM^_^HB8uU]_wPS 4nQ�uuUHM[{[vLEwPL�O�M�[{[ IfLE^ GWwXwX]~wXSI�PwXNXLEuCuUL=SW]_T [vuUL=uU]~wXSWLEw 1 N ]~NX^_]~SWLEu{LzT{[U�XNX]_L=u:]�J�MMu O�HMuUTUy�wX]~wXSWT �SWuU�XVPV|L 4nQ�u8O�HWuUT GWyY[ M Js]~TUL Q�[ IfLE^ GWwXwX]~wXSWL=w�HWS O�HWuU}�LEw�V�M O�HMuUTPGMy3TUQMVXVnQ�uvQ�[UL=[�y QMw
4nQ�V�MKJ3]~uUyML>[�u{LETU�P^~[ Q [vLEwPL � � � ��1 ��NXL=wXwXLaT [v�XNP]_LEw\LEu NXL=[CTvQ�}�}�LEwX^~]_y�wXL>[ Q�[UO�L=uUNXT{} GWw �T{[vu{LEwXL\HWS wPL=J3uUHWwXQM^ O��3u{]_wXSWTUQMyY[v]�Js]�[vL>[ 4PHWT u{HM[U[ULEwXL\w!MMu�NXL 4nQ�u�O�M�[{[ IfLE^ GWwXwX]~wXS�HWS�XwXNXL=u O�u{]zLEy�TUVP^_HWu{LEuU]~wXS��P[vL=w IfLE^ GWwXwX]~wXS 1 � ]_NXL=uUL LEu NXL>[ Js]~T{[ O�HWu{TUyE�{LE^~^_LEuBy�wY��[U[UL=[[v]_^fO�HWuUT GWy�TvQMVPVnQMuvQ [vL=[UT�O�HMuU} 1
� LEwXwPL\T [v�XNX]~LEw�J3]_^�NXL=u{O�HWu8O�HMuUTPGMyML8M5IfLET J�QMuULBO�GW^~SWLEwXNPLBVXuUH2IP^_LE}�T{[U]_^~^_]_wPSWLEu �

� � ]~^�QMyY[v]�J3]~[vL>[vT{wX]~J�MML>[�[v]_^|uUHM[{[vL=w V!MZJ3]_u{yML=T QZJEIfLE^ GWwXwX]~wXS �
� � ]~^|O��3uU]~wXSWTU}LGWwXT [vL=uUL=[F[U]_^ T [vL=N�6EL=^_^_L=wXL V!MZJs]~uUy�LET�QZJEI|L=^HGWwPwX]_wXS �
� � ]~^�QMyY[v]�J3]~[vL>[vT{wX]~J�MML>[�[v]_^|uUHM[{[vL=w V!MZJ3]_u{yML=T QZJ,O�HWu{TPGWy�TUQMVXVnQMuUQ�[vL>[vTFSWL=HW}�L>[vu{] �
� � ]~^|O��3uU]~wXSWTU}LGWwXT [vL=uUL=[F[U]_^ T [vL=N�6EL=^_^_L=wXL V!MZJs]~uUy�LET�QZJEI|L=^HGWwPwX]_wXS �
� G�J3]_^~yML�]_wXwYJ3]_u{y�wX]_wXSMLEu 4XQMuaNX]~T{[vQM^_LFHWS VPuUHWy�TU]~} Q�^_LF^ QMwPNXLE}�LEu{yMLEu�V!M T [vLENO6ELE^ �^_L=wXLET�O��3uU]~wXSWTU}LGWwXT [vL=u �
� G QMu uUH�[U[vL=wXT:}�HM[U]~J�QMT��{HMw��KHWVXVX}�LEu{y�TUHW}L4XL=[CHWSIw��3T{SK�{L=uUuU]~S24XL>[�]_wPw�J3]~y3wP]_wXSIV!MT{[ULEN�6=LE^_^~LEwXL=T�O��su{]_wXSMTU}LGWwXT{[ULEu �
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�FHM[{[vLEwPL7IP^_LBuUL=SW]_T [vu{LEu{[F�PwXNXLEu	!nu{LBO�HWuUT{yZ�{L=^_^~]_SWL O�HMuUTPGMy3T I|L>[v]~wXSWLE^~TUL=u �
� �:]_u{y�Q�w�[UL=[�QMVXVnQMuUQ�[z}�LEN 4 �{L=} IX�Xuz]s}�]~NP[vL=w��M}�LEN NP]_T{[vQM^~[:^ QMwPNXLE}�LEu{yMLM���P[vL=wI|L=^HGWwXwP]_wXS HWS �P[ULEw�VXuUHMy3T{]_}�QM^_L ^ QMwXNPLE}�LEuUy�LEu 1
� �:]_u{y�Q�w�[UL=[ QMVXVnQ�uvQ�[��P[vL=w 4 �{LE} IX�XuE�+�P[ULEw IfLE^ GWwXwX]~wXSX�c}�L=N�NX]~T{[vQM^~[�^ QMwPNXL �}�L=uUyML HWS VXu{HWy�TU]~} QM^~L ^ Q�wXNXLE}�LEu{yML=u�]|O�HWuU}%QZJ !XuUL H2I3�{L=y�[ULEu 1
� ���XwPNP[8Q�VXVnQMuUQ�[a}�LENLIfLE^HGMwXwX]_wPSX�Y}�L=N NX]~T{[vQM^~[c^_QMwXNXL=}�L=uUyML�HWS\�P[vL=w VXu{HWy�TU] �} QM^~L ^ Q�wXNXLE}�LEu{yML=u 1
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Appartets
geometri

Forsøks-
betingelser

Med belønning,
uten objekter
som proksimale
landemerker.

Uten belønning,
med proksimale
landemerker.

Rundt apparat
uten belønning,
med proksimale
landemerker.

Frikantet
apparat uten
belønning, med
proksimale
landemerker.

Rundt apparat
med belønning,
uten proksimale
landemerker.

Firkantet
apparat med
belønning, uten
proksimale
landemerker.
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4XQ�[U[FV!M�Q�[{O�LEuUN�HWS O��3uU]~wXSWT{} GWwPT{[vL=u 1
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� L �nL=T{[vL uULET{�X^~[vQ�[vL=wXL�]�NXL=wXwXL�T{[v�PNX]_L=w yMHW}�}�LEuBO�uvQ �Ew u{HM[U[UL 1 ��L=TU�X^�[ Q�[ULEwXL�} MNPLEu{O�HMu�IfL=[UuvQMyY[ULET TUHW} VXu{LEL=^_]_}�]_w�B8uUL�H2IPTULEu J�QMT��{HWwPLEu 1 � L>[ IP^_Lc]_}�VX^ Q�w�[ULEu [ � � uUHM[{[vLEuHMS	QZJ�NX]~TUT{L�J�QMu NXL>[�y��Xw [vu{L�}�LEN T{[vQKIX]~^ QMyY[U]~J3]~[UL=[�H JMLEu�^~LEwXSWu{L [U]_N 1 � L=[,y�Q�wJ�B8u{L �nLEu{L SMuU�XwXwPLEu,[v]~^ NXL=w ^ QZJWL T{�Xy�TULET{TUVXu{HWTUL=wY[vLEw 1 �IH3LEw6QZJ M�uUTvQ�yMLEwPL ^~]_SWSMLEuTUQMwXwXT �3wX^_]~SMJ3]_T ]CQ�[I}�L>[vH3NXLEw�LEu y�HW}�VX^_]~TULEu [ HMS�[v]~NXy�uUL>JWLEwPNXLM��T{]_NXL=w NXL>[ QMuPIfLE]~NXLET}�LEN ^_L=JMLEwXNPLBuUHM[{[vLEu 1 x�[8J3]~y�[U]_S\}�HW}�LEwY[�LEu�Q [8NXL>[8y�uUL>JsNPL }\�WL [U]_N HMS QMuPIfLE]~N�O�GWu
?$0



? � � ��� � � ��� � � � 
�� � � ����
��	�

uUHM[{[vLEwPL y��XwPwXL=[F[vL=T{[ULET�HWS L=JWL=wY[v�XL=^_^_L O�LE]~^�y��XwXwXL HWVXVfNnQMSMLET 1
� L J3]_yY[v]~SWT{[UL T{J�QMy�4XL>[vLEwPL JMLEN�}�L>[vH3NXLEw�HMS SK�{L=wXwXHW} O�GWuU]~wXSWL=w�QZJ,NXL=wXwXL TUHW} y QMw
4nQ O�GWu{[�[U]_^�^_QKJ TU�Xy�T{LETUT{uvQ�[UL L=uFO�GM^_SWL=wXNXL �

� G MMwPNP[vL=uU]_wPSWLEw�QKJ u{HM[U[ULEwXL�[vHWy	^_QMwXS [v]_N 1 � MMu�LEw�SWu{�XVXVfL�u{HM[U[ULEu�]_y�yML SYQuUL=TU�X^�[ Q�[ULEu8J�QMu�NXL>[�[U]_NXy�u{L=JWL=wXNXL8M�T [ QMu [vL }�LEN�wY�WL uUHM[{[vLEu 1
� xz^_LEyY[UuUH3NXLE^_QMSW]_wPSWLEw J�QMu yMHM}�VX^~]_T{LEu{[ HWS�y�uUL>JsNPL 4�GK� SWuUQMN QZJ w�GK�WQMyY[v]_SK4XL=[ 1xz^_LEyY[UuUH3NXLEwXL�J�QMu T JKB8u [ TUyE� GWu{L,HWS TPMMuPIXQMuUL�O�HWu IfLEu GWuU]~wXS 1 � L J�QMu\TUVfLETU]~LE^�[�P[vTUQ�[U[F�PwXNXLEu�]_}�VX^_QMwY[ QMT��{HWwXLEw w!MMuFNXL TUy��X^~^_L O�GWu{LETFwXLEN�]�4 �{L=uUwXL>JWL=JML=[ 1
� ��H�[U[vL=wXL,y��XwXwPL,O�M�]_wXw � QM}�QMT��{HWw ]�JML=JWL>[�uU�XwXNs[ VX^ Q [U[UO�HMuU}�LEw T{HW}Ay3�PwXwXLTUVXu{L TULES [v]~^�LE^~LEyY[vu{HsNPLEwXL HWS O�HWu{T{[��3uUu{L NPLEw�LE^_L=yY[vuU]~TUy�L\y�HWwXNX�XyY[vQMwXTUL=w 1
� =zuUH2IX^~LE}�LEu+}�L=N�QMwXL=T{[vL=TU] 1 � [��3uUy�LEw�V!M L �3�P]~[C4PLETU]~w,J�QMuaT JKB8u [8J�QMuU]_QKIfLE^ 1 � L>[SK�{HMuUNXL NXL>[ J�QMwXT{yMLE^~]_SJMJIfLEu{LESWwXL�uU]~y�[U]_S�}�LEwXSWNPL HWS !nuUL�uUHM[{[vL=u\N�G3NXL�TUHW}O�GW^_SMLBQZJ�L ���X]�[C4XL=TU]_w � HKJWL=uUNXHWT{L 1
� =z^ QMT{TULEu{]_wXSMLEw�QZJ�LE^~LEyY[vu{HsNXL=w �PwXNXLEuFu{LESW]~T{[vu{LEu{]_wXSWL=w�y�Q�wJ4nQ J�B8u{[FO�L=]_^ 1
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GI]_VPV|H�6ZQM}�VX�XT�LEu�L=w,O��s^~HWSWL=wXL=[U]_TUy�SYQM}�}�LE^fT{[vu{�XyY[v�Xu=�XO��XwXw,O�uUQ uUHM[{[vLEuay�Q�w�NPLEu{O�HMuSW]8y��XwXwXT{y QMV�HW} 4P]_VXVfH$6EQM}�VX�XT TU]~w	O��XwXy�T��{HWw0HWSWTPM 4XHMT�}�LEwPwXLET{yMLEu 1 �FHM[{[vLEu L=u]_NXL=LE^_^~L+O�HMuUTPGMy3T{NP�3u:O�HWu{NX]PQ�wnQ�[vHM}�]~LEw HMSBQ�[UO�L=uUNXL=w LEu:JMLE^~T{[v�PNXLEu [ � 
	� 1 GI]_VPV|H�6ZQM}�VX�XT
4XHWTau{HM[U[ULEu+LEu�uULE^_Q�[v]�J�[�T [vHWu�]fO�HMuP4XHW^~N�[U]_^ NXL=w,[vHM[vQM^_LFT{[PGWuUu{LE^~TULEw V!M uUH�[U[vL>4 �{LEu{wXLEw 1 �NXLEwXwPLaHWVXVPSYQZJWLEw IP^_L � HMwXS x�J�QMwXTCuUHM[{[vLEu�IXu{�XyY[�TUHM} O�HMuUTPGMy3T{NP�3u 1 � L 4nQ�uCSWH3NP[ T{�3wHWSISMHsN74�GWu{TULE^�TUQM}�}�LEwP^_]_y�wXL>[�}�L=N\J�QMwX^~]_SWLcQ�^HIX]~wXHF^ QKIfHWuvQ [vHWu{]_LEu{HM[U[ULEu 1 � HWwXS x�JMQ�wXTuUHM[{[vLEwPL LEuIT{J�B8u{[ HW}�SZ�{LEwXSWL=^_]~SWLBHWS,^~L=[U[ M 4!MMwPNP[vL=uUL 1 G QMwXwPuUHM[{[vLEu IX^_L\O�HWu{[UuU�Xy�yML>[O�uULE} O�HWu 4��XwPuUHM[{[vLEuFV!M SWu{�XwXw�QZJ�NXL94XHWu{}�HWwPLE^_^~L J�QMuU]_QMT��{HMwXLEwXL 4PHWT 43�PwXuUHM[{[vL=u 1
: ^_^~L u{HM[U[ULEwXLJIX^_LJ4!MMwXNs[vLEu [,O�GWu�NXL IX^~L�]~}�VX^_QMwY[vL=u{[�}�L=N�LE^~LEyY[vu{HsNPLEu 1 xzw ^_L=JMLEu �QMwXTUL=wXL�QZJ O�HWuUT GWy�TUNP�3u+]_wXwPL/4XHW^~NP[z]~}�]~NX^_L=u{[v]~N\T{LEy�T+uUHM[{[vLEuzT{HW}�J�QMuzT JKB8u [cJMQ�wXTUy�LE^_]~S
M 4!MMwPNP[vL=uUL 1 � ]~TUTUL\uUHM[{[vL=wXL\J�QMu�T{J�B8u{[ TUy�uUL=} [ HMS �Xu{HW^_]~SWLM�nHWS�NXL\SYQ�]~wXSWLEw uUL=TU�X^ �[ Q�[ULEu 1 � L>[ T{y��3^~NXLET y QMwPTUyE�{L Q�[IVXuUHKIX^_L=}�L=wXL\T{HW}�HWVXVXT [vH�w!MMu NPL �Xu{HW^_]~SWLBuUHM[{[vL=wXLTUy��X^_^~L y�H2IX^_L=Ta[v]~^|u{LESW]~T{[UuULEu{]_wXSM^_LENPwX]_wXSMLEw�y�Q�wE4nQ\O�HWu{TUyE� GKJWL=[FL=^_L=y�[UuUH3NXLEw�](4 �{LEu{wXLEw 1xcw QMwPwXLEw SWuU�PVXV|L V�M O�LE}�u{HM[U[ULEu J�QMu O�HWu �XwXSWL w!M�uBNXL5IX^_L ]~}�VP^ QMwY[vL=u{[ 1 � y QM^~^_L=w[v]_^aNX]_T{TUL�uUHM[{[vLEwPL�J�QMu ]_y�y�L�O�L=uUNX]~S y QM^~TU] !XTULEu [�HWS J�QMu O�HWu } �3y�L�[U]_^ M 4XHW^_NPL�NPLEwORQMT{[UTULE}�LEwY[ULEu{[UL VX^ Q�[{[UO�HWu{}�L=w }�L=N LE^_L=yY[vuUH3NXL=wXL 1 � L>[U[vL IX^~L O�GWuUT [�HWVXVfNnQMSWL>[�NnQVX^ Q�[{[UO�HWu{}�L=wXLF^HGWT{wXL=[�TvQ�}�}�LEw�}�L=N,NXL=^_LEu�QZJ�TUy QM^_^~LEw��YwPHsL�TUHW} T{yZ�{L=NXNXL }�LEN 4XLE^~LNXLEwXwPL SMuU�XVXVfLEw 1
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��HsL=w QZJLMMu{TvQMy�LEwXL�[v]~^nQ�[a� 0 uUHM[{[vLEu IX^~LF]_}�VX^ QMwY[ULEu{[��P[vL=w;M SW]nuUL=TU�X^�[ Q�[ULEucy QMw�J�B8u{Ly�wY��[U[UL=[�[v]~^IL=^_LEyY[UuUH3NXLEwXL 1 ��QMwPSWLE^ V�M/u{LESW]~T{[UuULEu [�wXL>Jsu{HWwnQM^ QMyY[v]~J3]�[vL=[ y QMw IX^ Q�w�[Q�wXwXL=[�TUyY�3^_NPLET;4�GK� ]_}�VfLENnQMwPTUL�]FLE^_L=yY[vuUH3NXL=wXL 1 =CL=wXL=[UuULEu{]_wXSMLEw QZJ LE^~LEyY[vu{HsNXL=w�]
4P]_VXVfH$6EQM}�VX�XT y QMw 4XQ O�HWuCMMu{TvQMy�L=[ T{y�Q�NXLEuBV!M,wPL=J3uUHWwPLEwXL ]:HM}�uPMMNXL=[ NXL=[9IP^_L u{LES �]~T{[UuULEu [�O�uvQ 1 xz^_L=y�[UuUH3NXLEw\y QMw 4nQ�LEwXNPuUL=[CVfHWTU]~T��{HWw TUHW} O�GW^~SWLcQZJ uUHM[{[vLEwPT 4XH3NXL>I|L>JWLES �L=^_T{LEu LE^_^~LEuBV!M�SWu{�XwXw QZJ VX�P^_TUL=uU]~wXSWLEu ] 4 �{L=uUwXL=w 1 GIHWT LEwXy�LE^�[vL�uUHM[{[vLEu HWVXVPT{[vH�NXL>[[ULEy�wX]~TUyML VXu{H2IX^_L=}�L=u8w!MMu�L=^_L=y�[UuUH3NXLEw�TUy��X^~^_L O�GWu{LET8J3]_NPLEuUL wXL=N ]�4 �{LEuUwPLEw 1�� L>[�y�Q�w
4XQ LEwXNPuUL=[�LE^_L=yY[vuUH3NXL=wXT:VfHWTU]~T��{HWw 1 ��]PQZJ uUHM[{[vL=wXLaT{HW}*]~y�yMLaSWQ uUL=TU�X^�[ Q�[ULEu 4XQMNXNXL�]_w �w � QM}�QMT��{HWw�u{�XwXNP[�L=^_LEyY[UuUH3NXLEw 1 � ]_T{TUL9IX^_L ]_}�VX^ QMwY[ULEu{[a]�QM�XSM�XT{[FNnQ [ULE}�V|L=uvQ�[U�XuUL=wHMS�^~�PO�[UO��Py�[U]_S24PL=[vL=w�JMQ�u 4OG �M�nNXL=[�SYQ SWH3NXL JWL=y�T{[UO�HMuP4XHW^~N O�HWu�IXQMyY[vLEu{]_L=uE�nHWS ]_wPw � Q �}�QMT��{HWw�J�QMu�TUVfLETU]~LE^�[aJ�QMwXT{yMLE^~]_S M\�XwXwXS M\NXLEwXwPL [v]~NXLEw 1 ��wXw �nQM} Q�T��{HWw,y QMw V!MZJs]~uUy�LNPLEw,L=^_LEyY[UuU]_T{yMLIyMHWwXNP�XyY[ QMwXT{LEw,[U]_^nNXL=w,LEy�T{[UuvQK6=LE^~^_�X^HB8uULFJKB8T{yML=w�HWS\O�HWu{}�L=w�V�M\NXL>[u{LESW]~T{[UuULEu [vL�V|HM[ULEwXT{] QM^~L=[\V!MZJ3]_uUy�LET QZJ NXL L=^_L=y�[UuU]~TUyML LESWL=wXTUy QMVfLEwXL,[U]_^cwXL=u{JWL>6EL=^_^_L=wHMS JWL=JML=[�uU�XwPNP[ 6EL=^_^~LEw 1 ���XwPNP[ ]_wXw � QM}�QMT��{HWwPLEw	y QMw	NXL>[ HWSWTCM 4XQ IP^_]~[{[ NXQMwXwXL>[Q�uUu{JML=J�T{HW}tO�GW^~SWLBQZJE6EL=^_^~LEN�G3N 1
�FLESM]_T{[UuUL=uU]_wPS QZJ�L=wXyML=^~[�wPL=J3uUHWwPLEu,L=y3T [vuUQK6EL=^_^_�P^ B8u{[ 4nQMu LEw�u{LEy�yML O�HWu{NXLE^~LEu=��NXL=wJ3]~y�[U]_SWT [vL�LEu Q�[,u{LESW]~T{[vu{LEu{]_wXSWL=w�y QMw0SK� GWu{LET�V!M J�MMy�wXL Ns�su 1 �FLESM]_T{[UuUL=uU]_wPSWLEw0y�Q�wNPLEu{O�HMu SK� GMuULETI�P[vL=w V!MZJ3]_uUy�wX]~wXSWL=uIO�uvQ QMwXLET [vL=TU]zHWS,}�QMw�O�M�u } �X^~]_S24PL=[vL=w [U]_^ M yMH �u{uUL=^_LEu{L wXL>Jsu{HWwnQM^ QMyY[v]�Js]�[vL>[,}�LEN Q�[{O�LEu{N 1�� ]_y�L=JMLE^ L=u,NXL=[,LEw NXL=^ yMHM}�VX^~]_y QMT��{HWw �L=u y�wY�3[{[vL>[B[v]_^�L=y3T [vuUQK6EL=^_^_�P^ B8u u{LESW]~T{[UuULEu{]_wXS QZJ�L=wXyML=^~[BwXL>J3uUHWwXL=u 1 ��L=[vH3NXL=w TUL=[{[vL=u
4OG �ML�y3uUQZJ [v]~^8QMwnQ�^~�3TUL=w0HWS T{HWu{[ULEu{]_wXSWL=w/V!M SWuU�XwPw0QZJ InQMy�SWuU�PwXwXT{[PGK�/HWS TU]_SMwnQM^O�uUQ�QMwXNXu{L wXL=J3u{HWwXLEu 1 � L>[\L=u yMHM}�VX^~]_T{LEu{[ M !nwXwXL �P[ 4�JMHWuUNXQMw wPL=J3uUHWwPL=[ TUHW} NXL>[u{LESW]~T{[UuULEu{LET�O�uvQ�T{LEu �s[ L=^_^_L=u 4YJMHWuUNnQ�w LE^~LEyY[vu{HsNXL=w LEuIVX^ Q�TUTUL=u{[ ]�O�HMuP4XHW^~N [U]_^�6EL=^_^~LEw 1�nHWu{}�L=w�V!M NXL=[IuUL=SW]_T [vuUL=u{[ULBTU]_SMwnQM^_L>[FV!MZJ3]_uUy�LETIQZJ�NX]_T{TULB[vH O�HWu 4XHW^~NXLEwXL 1 � HWu [vLEu{]_wXSHMS ]~NXLEwY[v]"!nTUL=uU]~wXS�QZJ T{]_SWwnQ�^_LEu O�uUQ�L>[ wPL=J3uUHWw LEu7InQMT{LEu{[\V!M�Q�[\wXL=J3uUHMwXLEwXL�SWLEwPLEu �L=uUL=u\Q�y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEuBT{HW}�4nQMuBL=w y QMuUQMyY[vLEu{]_T [v]_T{y O�HWu{}�HWS�O�uUL=yYJWLEwPT � � ? � �O0 � 1xzw/LE^~LEyY[vu{HsNPL,TUHW}AuUL=SW]_T [vu{LEuUL=u TU]~SWwnQM^cO�uvQ�[UH 6EL=^_^_L=u }�LEN O�HWu{TUyE�{LE^~^_]_SML QZJ3T{[vQMwXNXL=u[U]_^XL=^_L=y�[UuUH3NXLEw�J3]_^nuUL=SW]_T [vu{LEuUL�VfHM[vL=wXTU]_QM^_L=uz}�L=N�[UH O�HWu{TUyE�{LE^~^_]~SWL8y QMuvQ�y�[ULEu{]_T{[U]_T{yMLFO�HWu �}�LEu 1K: }�VX^~]~[U�XNXLEw V�M NXL=[+uUL=SW]_T [vu{LEu{[UL8VfHM[vL=wXTU]_QM^_L>[zLEuzSZ�{LEu{wXL�L=[zO�u{LE} [UuULENPLEwXLFyE�{LEw �wPL=[vL=SWw 1 ��NXL=wXwXL�T{[U�XNX]_L=w IX^~LFNXL=[+]_y�y�LIu{LESW]~T{[vu{LEu [axcx 
 �3NPL=[cJ�QMuc��4XLE^~NX]_SBO�HWu{NX]nNXL>[NPLEuU}�LEN ]~y�yML8J�QMu�} �P^_]_S M yMHMuUuUL=^_L=uUL�T{[ULEN�6=LE^~^_LZQ�y�[U]~J3]~[ULEw }�LEN [P4XL=[vQ
AsQMyY[U]~J3]~[UL=[ 1 � L>[
IP^_LF]_}�]_NX^~LEu [v]_N O�HWuUT GWyY[ M uUL=SW]_T [vu{LEuUL�xcx 
 �Y}�LEw�uUH�[U[vL=wXLFJMQ�u+]~y�yML�]_}�VX^ QMwY[ULEu{[�}�L=NL=SWLEw x+x 
 A3LE^~LEyY[vu{HsNPLM�fHWS u{LESW]~T{[vu{LEu{]_wXSWL=u QZJ xcx 
 }�LEN LEw QZJ�NXL [U] L=^_L=y�[UuUH3NXLEwPL]�IP�XwY[vLEw�SYQ } �ML\T [CGK� 1 xcx 
 uUL=SW]_T [vuUL=uU]~wXSWLEw IX^~LBNXLEu O�HWu�yMHKIX^_L>[I�s[ 1
� [vLENO6ELE^~^_L=wXL SWLEwXL=uUL=uULEu QMy�T��{HWwXTUVfHM[ULEwXT{] QM^~LEuB]z]_}�VX�X^~T{[UHWS �RT{L !nSW�Xu 0213021 � �INXL=u\Q�y �T��{HWwXT{V|HM[ULEwXT{] QM^~LEwXL L=wXNXuUL=u�QM}�VP^_]~[U�XNXL HMS O�u{LEyYJWL=wXT�]�]_}�VX�X^_T [vHWSML=[�SZ� GWu8]~TUHW^~LEu A
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]_wXSWL=w }�LEuCyMHW}�VX^_]~TUL=u{[ HWS y QMw O�GMuUL�[U]_^3Q�[:QMy�T��{HWwPTUVfHM[vL=wXTU]_QM^_L=uCO�LE]~^ QMyY[U]_S IX^_]~u�TUHWu [vLEu [
I|HWu [ � � D	��1
� L J�QMwP^_]_SMT{[vL L=^_LEyY[UuUH3NXLEwXL ] NXLEwPwXL [��3VfLEw.L=y3T{V|L=uU]~}�L=w�[�LEu�LEwXy�LE^�[vLE^~LEyY[vu{HsNPLEu�]
IX�XwY[vL=u8LE^~^_LEu+} �X^�[v]~VX^_L�L=^_LEyY[UuUH3NXLEu��PT{[ULEu{LEHM[UuUH3NXL L=^_^_L=u+[UL=[UuUH3NXL 1 G�J3]_^~yMLEw LE^_L=yY[vuUH3NXL �[��sVfL TUHW}%L=uF}�L=T{[�LESWwPL=[IQZJ$4PLEwXSWL=u QZJ�QMwXQ�[vHW}�]_L=w,[v]~^�NXLEw 4 �{L=uUwXL=NXLE^~LEw�T{HW} T{y�Q�^T{[v�PNXLEu{LET 1 � [vL=uULEH�[vuUH3NXL=u HWS�[vL=[UuUH3NXLEu 4nQMuIy3^_QMuUL O�HWuUNPLE^_L=uIw�MMu NXL>[BTUy QM^ uUL=SW]_T [vu{LEuUL=TO�uvQ 4 �{L=uUwXL=HW}�uCMMNXL=u,TUHM} 4nQMu�LEw 4XHW}�HWSWL=wXT{[UuU�XyY[U�Xu,}�LEN 4XHW}�HWSWL=wY[�HWuU]~LEwY[vL=u{[UL
6ELE^~^_L=u�HWS 4�GK� 6EL=^_^_L>[vL>[U[C4PL=[ � 0)D	��1 xcwPyMLE^�[vL=^_LEyY[UuUH3NXLEu�LEu�L � LEyY[U]~JWL NXL=uUTUHM} 6EL=^_^_L=wTUHW}�TUy QM^CuUL=SW]_T [vuUL=uUL=T LEuIT{[vHMu HWS IfL !XwXwXLEuBT{LES,] 6EL=^_^_L=^ QMS�}�LEN ^_QKJ�[UL=[U[P4XL=[ 1 � :80 AHW}�uPMMNXL>[c]	4P]_VXVfH$6EQM}�VX�XT I|L=T{[CMMuaQZJ VY�3uvQM}�]_NPL/6EL=^_^~LEuzTUHM} 4nQMu+LEw 4PHW}�HMSWLEw�HWuU]~LEw �[vLEu{]_wXS HWS TUHW} O�HWu{LEyMHM}�}�LEu8}�LENE4OG ��[vL>[U[C4PL=[ 1 � L=[ 4XQMNXNXLBNXL=u{O�HWu�JKB8u [�O�HWuUNPLE^ Q�y �[v]_S M IfLEwY��[U[vLB} �X^~[U]_VX^~L�L=^_L=y�[UuUH3NXLEua] }�]_wXL�LEy�TUVfLEu{]_}�LEwY[vL=u 1 xcwPyMLE^�[vL=^_LEyY[UuUH3NXLEu�4nQ�uLEw [ULEwXNPLEwXT [U]_^ M�uULESM]_T{[UuUL=uUL�QMyY[v]~J3]�[vL=[ O�uvQ �nL=uUL wPL=J3uUHWw TvQM} [U]_NX]~S 1 � L=u{O�HWu\TUL>[U[vL=uuULESM]_T{[ULEu{LEuU]~wXS }�L=N�L=wXyML=^~[vL=^_L=y�[UuUH3NXLEu�T{[PGWuUu{L y�uUQKJ	[U]_^8T{HWu{[ULEu{]_wXS HWS QMwnQM^��sT{L L=wXwuULESM]_T{[UuUL=uU]_wPSWLEwXL�J3]_^~^_L8SZ�{HWu [�}�LEN�} �X^�[v]~VX^_L8L=^_L=y�[UuUH3NXLEu 1 xzw�O�HWu{NXLE^ }�LEN�LEwXy�LE^~[ULE^~LEy �[vuUH3NXL=u�LEu+Q�[z}�QMw y QMw ]_T{HW^_L=uUL�Q�y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEuzHWw � ^_]~wXLM� V!MBSWu{�XwXwX^_QMS QZJ Q�[cNXL>[y3�Pw L=u\L=w L=^_LEyY[UuUH3NXL TUHW}�u{LESW]~T{[UuULEu{LEuBO�uvQ�NXL>[ Q�y�[U�XLE^~^_L wXL>J3uUHWwXL>[ 1 � L=^~J HW} uULES �]_T{[UuUL=uU]_wPSWLEuF}�LEN�T [vL=uULEH�[vuUH3NXL\HWS�[UL=[UuUH3NXL 4nQ�uIy�^ Q�uUL O�HWuUNXL=^_L=u�TUQM}�}�L=wX^_]~y3wPL=[�}�L=NLEwXy�LE^~[ULE^~LEyY[vu{HsNXL=uIT{HW}%LEuF^_QMSWL=[IQZJ IX�XwY[ULEu�}�L=N�[U] L=wXyML=^~[{[vuCM�NXLEu=�	IP^_L NXL=[I]�NXL=wXwXLT{[v�PNX]_L=w ^_QMSM[8JMLEyY[ V�ML4YJ�Q�T{HW}tJ�QMu�^~L=[U[�[U]_^~SK�{L=wXSWLE^~]_S\HWS54�J3]~^_yML }�L=[UHsNXL=u�TUHW} JMQ�uL=[ Q�IX^_L=u{[�JWL=N�^_QKI|HMuvQ�[UHWuU]~L=[Z��NnQ NXL>[IT{y��X^_^~L JWLE^~SWLETFL=^_LEyY[UuUH3NXL 1
��GMuz]_}�VX^ QMwY[vQMT��{HWw IX^_LFLE^~LEyY[vu{HsNPLEwXL=T�]~}�VfLENnQ�wXTUL�} MM^~[�HWS w�GK�WLFJs�PuUNXL=u{[ 1 xzw�]_NXL=LE^_^LE^_L=yY[vuUH3NXLL4nQMNXNPL ]_}�VfLENnQMwPTUL }�L=^_^~HW}��P� 
 A 0�� � 1 � Q J�QMu ]_}�V|L=NnQMwXT{LEw ^ QZJ wXHWy[v]_^ M u{LESW]~T{[vu{LEu{L �P[U^ QMNXwP]_wXSWL=wXL�[U]_^+wXLEu JWL>6ELE^~^_L=w	]a}�]_y�uUHKJWHM^~[Z��}�LEw	]~y3y�L,TCM ^_QZJ Q [LE^_L=yY[vuU]~TUy T{[PGK� HKJWL=uUT{y��3SWSML=[ NXL=w	wXL=J3uUHMwnQM^_L QMyY[v]�Js]�[vL>[\O�uUQ�T{[ULEN�6=LE^_^~LEwXL TUHW}"}�QMwJs]~^_^~L�uULESM]_T{[ULEu{L 1 ��}�VfLENnQ�wXTUL=w,[v]_^ L=^_LEyY[UuUH3NXLEwXLILEu�4�GK�WLEu{L NXL=T{[vH [��3wXwPLEuUL LE^_L=yY[vuUH3NXL �[vuCM�NXLEwXL L=u 1 ��J�QM^~SWL=[,QKJ�}�]~y�uUH3LE^_L=yY[vuUH3NXL=u IX^~L�[��3y3y�LE^~TULEw6V!M	LE^~LEyY[vu{HsNPL=[vuPMMNXL=wXLJs�PuUNXL=u{[ 1 � ]_QM}�L=[vL=uUL=w�V!M }�]_y�uUH3LE^~LEyY[vu{HsNXL=wXL�I	GWuzJKB8u{LI}�]_wPNXuULFLEwPw LE^~^_L=uz^_]_y�L�T{[UHWuTUHW} 6ELE^~^_L=^_LESMLE}�L=[+[v]_^|NXLEw�wXL=u{JML/6EL=^_^~LEw�TUHW} LE^~LEyY[vu{HsNXL=w�TUy QM^ u{LESW]~T{[UuULEu{L O�HWu�M ]~y3y�LTUy QMNXL86ELE^~^_L=w 1 �I^_L=}�VfLEw }�L=N�[��3wXwXL L=^_L=y�[UuUH3NXLEuILEuIQ�[ NPL\J�QMwXT{yMLE^~]_SWL=uUL84XHW^_NPLEu�LEwT{[ Q�IX]_^+V|HMTU]_T��{HWw ]+w!B8uP4PL=[vL=w QKJ 6EL=^_^~LE^_L=SWLE}�L=[ 1�N �3y�yML�LE^~LEyY[vu{HsNXL=u y QMw J�B8uUL }�L=uT{[ Q�IX]_^~Lz]YVX^ QMT{TUL=uU]_wPSWLEw�� }�LEw SK� GMu�T{[CGMuUuUL+TUy QMNPL�V!M�JWL>JWL>[ 1 =��3uvQ�}�]~NXL/6=LE^_^~LEwXLz] � :80 AHW}�uPMMNXL>[ 4nQMu 6ELE^~^_L=^_LESMLE}�LEuaT{HW}tL=u 6ZQ�� 
 � �Y� � 
 1 �cNXL=wXwXL T{[U�XNX]_L=wEIX^_L NXL=[ IXu{�XyY[}�]~y3u{HsL=^_L=y�[UuUH3NXLEu�NXLEu 4YJWL=u�[vuCM�N 4XQMNXNXL LEw NX]_QM}�L=[vL=u,V!M � 
 }�]_y�uUHWwPLEu 1 � LEN M
IXuU�Xy�LBLE^~LEyY[vu{HsNXL=u8TUHM} IfLET{[CMMu�QZJ;IP�XwY[vLEu�V�M [v] L=^_L=y�[UuUH3NXL=[UuCMMNPLEuE�OIX^_LINXL=[F} �P^_]_S MO�GWuUL 4!MMu{T{[UuCM � [��swPwXL L=^_LEyY[UuUH3NXLEu+wXLEN�]�4 �{LEu{wXLEw��P[vL=w�Q�[+LE^~LEyY[vu{HsNXL>[vuPMMNXLEwPL IX^~L G3NXL �^ QMSM[aQZJ,}�HM[vT [ QMwPNXLEw�]fJWL=JML=[ 1 � QM} [U]_NX]~S J�QMu 4YJMLEu�LE^~LEyY[vu{HsNPL=[vuPMMN,[��3wXwXL wXHWy [v]~^ Q [TUy QMNXL=wXL NXL\�P[UO�GMu{[vL\V!M 6=LE^~^_LEw NXLEw�uULESM]_T{[UuUL=uULEuFO�uvQLIX^_L }�]_wX]~} QM^ 1 ��}�VfLENnQMwPTULEw [v]_^LE^_L=yY[vuUH3NXL=wXL V!MZJ3]_uUy�LET HWSWTPM�QKJ 4�JMHWuUNXQMw L=^_L=y�[UuUH3NXLEwPT [U�XVXV IX^~]_u y��P[{[vL>[ 1�� L=uUTUHM}NXL y��P[U[ULETBu{L=[U[ QZJ IX^~]_u�HKJWLEu � Q�[ULEw V!M,LE^~LEyY[vu{HsNPLEwXT [U�XVXV }�]_wXT [Z�fLEw T{y3uPM � y��P[{[v]~wXS
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SM]_u8T [CGWu{uUL HKJWLEu � Q�[UL\HWS NXL=uU}�LEN�HWSWTPM54OG �MLEu{L\]~}�VfLEwXNXQMwXTUL 1
=z^_QMTUT{LEuU]~wXSWL=wXL	QZJ6LE^_L=yY[vuUH3NXL=wXL ] 4P]_VXVfH$6EQM}�VX�XT IX^_L O�HWuUT GWyY[ y QMu{[U^ QMS�[ L>[U[ULEu Q�[u{LESW]~T{[UuULEu{]_wXSMTUTUL=uU]~LEwXL�J�QMu O�LEu{NX]_SML�LE^_^~LEu IX^~L�QZJ$IPuU�P[{[ 1 �:]_SM�Xu <O1 
 Js]~TUL=u�L=^_L=y�[UuUH3NXL �VP^ QMT{TULEu{]_wXSMLEw;4XHMTauUH�[U[vL � 02021 GIHMTaNXL=wXwXL u{HM[U[ULEw;4nQ�uaLE^~LEyY[vu{HsNPLEw,J�B8u{[�O�HWuaNP�3V,HMS^~LET��{HWwXLEw�Js]~TUL=T8wXH3LIO�HWu IX](6=LE^~^_LE^_QMSWL>[�] � : 0 A�HW}�uPMMNXL>[ 1 � L=[{[vL y QMw�O�HWuUy�^ Q�uUL 4�JMHWu{O�HMuNPL=[B]~y3y�L ^_H�[ T{LES�SZ� GWuUL\HWS,uUL=SW]_T [vu{LEuUL\T{[ULEN�6=LE^_^~LZQMyY[U]~J3]~[UL=[ HKJMLEu [U]_N 4XHMT uUHM[{[vL � 02021x�[{[vLEu�[UuUL TUL=T��{HWwXL=u�O�HMuUT{J�QMwY[�NXL=w u{LESW]~T{[vu{LEu [vL QMyY[v]�Js]�[vL>[vLEw 1 ��O�HWu{TPGWy V!M M�!nwPwXL\]~S ��{L=w T [vLENO6ELE^~^_LEQMyY[v]~J3]�[vL=[ULEw84nQMu�LE^~LEyY[vu{HsNXL=w IX^~]~[{[�TUy�uU�XNPN O�HWu�^ QMwXS�[CwPLEN 1 xz^_L=y�[UuUH3NXLEwPTVP^ QMT{TULEu{]_wXS JMLEN QZJs^~]~J3]_wPS O�HWuUy�^_QMuUL=u 4YJWHWu O�HWu�NXL>[F]_y�yML IX^~L O��XwXwXL>[F}�L=u8T{[ULEN�6=LE^~^_LZQ�y �[U]~J3]~[UL=[ 1 = M SMuU�XwXwP^ QMS QZJ,wPHM[ Q�[ULEwXLB]fO�HWuUT GWy�TUVXu{HM[vHMyMHW^~^_LEw�L=u�NXL=[F]~}�]~NX^_L=u{[U]_N�SWuU�XwPw[U]_^(M [vu{H Q�[�L=^_LEyY[UuUH3NXLEwXL 4XQMu�J�B8u{[F]|uU]~y�[U]_S\V|HWT{]_T��{HWw,�XwXNPLEu�uUL=SW]_T [vu{LEuU]~wXSWL=wXLBQZJ NPLQ�wXNXuUL�u{HM[U[ULEwXL 1 �IH3LEw/QZJ uULESM]_T{[UuUL=uU]_wPSWTUT{LEuU]~LEwXL IX^_L�QZJ�IXu{�P[U[ O�HWu{NX]au{HM[U[ULEw/}�]_T{[UL=[]~}�VP^ QMwY[ Q [vL=[�V!M�SWuU�XwPw QKJ�]~wXw � QM}�QMT��{HWw�L=^_^_L=uI�Py�Q�^_TU]"!nTUL=u{[ TUy QM^_^~L ��TUL QZJ3TUwP]~[U[ <O130]|uUL=TU�X^�[ Q�[UNXLE^~LEw � 1 G�HWT�NX]_T{TUL u{HM[U[ULEwXLIJMQ�u8NXL=[8]_y�yML } �X^_]~S M ^~HWy QM^_]~TULEu{LIL=^_L=y�[UuUH3NXLEwPTVP^ QMT{TULEu{]_wXS JMLEN 4 �{LE^_V�QZJ�^~LET��{HMw 1
��T{HW^_L=uU]~wXSWLEw QZJ QMy�T��{HWwXT{V|H�[vLEwPTU] Q�^_LEwPL8O�uvQ VY�3uvQM}�]_NXL>6EL=^_^_L=wXL IX^~L8SZ�{HWu{[z}�LEN 4 �{LE^_V QZJNXQ�[ QMVPuUHWSWuUQM}�}�L>[ � � � � ^_]_wPL � HWu{[ULEu � ��=z^_L��sHWw �� ��w�6 �CHMS � LET{T � QMwnQM^ 1 =zuUHMSWuvQM}�}�LEwXLL=u�[v]_NP^_]_SMLEuULIHW} [vQM^~[�]�QKJ3T{wX]~[{[ � 1�
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���a^_�XT [vL=u 6=�P[U[U]_wXS �BLEu�NXLEw }�L=T{[ IXuU�XyY[UL\[vL=y�wX]_y�yML=w�O�HWu M�T{y�]_^_^~LB�P[ QMy�T��{HWwXT{V|H�[vLEw �T{] QM^~LEu�TUHM}-y�HW}�}�L=u O�uUQ�TUQM}�}�L+wXL=J3uUHMw 1 � L IX^~L�T{HWu{[ULEu{[:�P[�V�MISWu{�XwXwX^_QMS QZJ\QM}�VX^_] �[U�XNXL��PO�HWuU}��YJ�QMuU]~S24XL=[aHWS O�u{LEyYJWL=wXT 1!: y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEuaO�uUQ TvQ�}�}�L wXL>J3uUHWw�NXL=^_LEuSZ�{LEu{wXL NX]~TUTUL TPB8u{[UuULEy�y�LEwXL�� HMS,Js]~^�NXL=u{O�HWu NXQMwXwXL T{y��MLEu=� L=^_^~LEu � 6E^~�XT{[ULEu �v� }�LEN 4�GK�[UL=[{[C4XL>[cw!MMu�NXL�VP^_HM[{[vLETC]XL=[�yMH3HWuUNX]~wnQ�[zT �3T{[vL=} 1 � Q�[ Q�VX�XwXyY[vL=wXLFTUHW}-uUL=VXuUL=TUL=w�[ULEu{LEuQ�y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEwXL IX^~]_uzTUHMu{[vL=u{[+V!M SWuU�XwPwX^ QMS QZJ � VPuU]_wO6E]_VXQM^�6EHM}�VfHWwXL=w�[UTaQ�wnQM^~� �T{]_T�� ��= � : � 1 � L=[FL=uaL=w�QM^_SWHMuU]~[U}�LFNXL=u8NXL>[FQMwY[ QMT8Q�[aO�HWu{}�L=w,V!M Q�y3T��{HWwXT{V|HM[ULEwXT{] Q �^~LEwXL y�Q�w,uUL=VXuUL=TULEwY[ULEuUL=TIT{HW}�LEw�^_]~wX] B8u+yMHM} IX]_wXQMT��{HWw,QKJ�[vH VPuU]_wPTU]_VP]_LE^~^_L8JMLEyY[vHWu{LEu=��FQ�^_SWHWu{]~[U}�L=w Q�w�[vQMT NXL>[ J3]_NPLEuUL Q�[BQ�y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEuITUHW}�yMHM}�}�LEuFO�uvQ TUQM}�}�LwPL=J3uUHWw\Js]~^Y�P[vSZ� GWu{L�L=w TvQ�}�^~]_wXS�QZJ NnQ�[vQMVX�XwXyY[ULEu:T{HW} uUL=VXuUL=TUL=w�[ULEu{LEuzyMHMuUuUL=^ QMT��{HWwXL=w}�LE^~^_HW}6QMy�T��{HWwXTUVfHM[ULEwXT{] QM^~LEwXLcHWSFNXL+VXuU]~wXTU]~VX]_L=^_^~L JMLEyY[vHWu{LEwXL 1 = � : uUL=NX�XT{LEuUL=u:NnQ [ Q �}�LEwPSWNXLEw�JMLENJM JWLE^~SWLB�P[FNnQ [ QMVX�PwXyY[vLEwPL T{HW}tT{y�]_^_^~LEu�TULES�}�LET{[8�P[�QZJ,NnQ�[vQMTUL>[U[UL=[ 1
� L=[U[UL LEu InQ�TULEu [BV!M,L=w u{LEy�yML HWu [C4XHMSWHWwnQM^~L\JMLEyY[vHWu{LEuBT{HW} IfLET{y3u{]~JMLEuBNXL=w T [CGWu{T{[ULJ�QMu{] QMT��{HWwXL=w�] NXL ]~wXwXTvQ�}�^~LENXL NnQ�[vQ 1 = � : SK� GWu�NXL>[ LEwPyMLE^�[ M T{y�]_^_^~L SWLEwXL=uUL=^_^ T{[CGK�O�uUQ�NnQ�[ Q�TUHM}�yMHW}�}�LEu O�uvQ�wXL>J3uUHWwXL=u � � ?	� 1�� Q [ QMVX�PwXyY[vLEwPL TUHM}�TvQM}�^_L=u TUL=S�]�L=wT{yY� SWuU�XVPV|L=uULETcO�GWuzNXL>[ IP^_L��P[{O�GWu{[ � N L=}�VX^_Q�[vL�}�Q�[P6 4X]_wXS � 1 � Q7IXu{�XyML=TaL>[��s[UJ�QM^_S QZJu{LEVXu{LET{LEwY[ QKIP^_L�QMy�T��{HWwPTUVfHM[vL=wXTU]_QM^_L=uzTUHW}*} QM^sHWS QMy�T��{HMwXTUVfHM[vL=wXTU]_QM^_L=wXL�TvQ�}�}�LEwX^~]_y �wPLETaHMVXV�}�HM[+NXL=wXwXL 1�: J3J3]~y3T{} Q�uUSW]~wXLEwLIX^_LFTUQ�[U[+[v]~^ 0 � �;1 � L Q�y3T��{HWwXT{V|HM[ULEwXT{] QM^~LEwXL



?2? � ��� � � ��� � � � 
�� � � ����
��	�

TUHW} ]~y�yML JMQ�uF[U]_^~T{[vu{LEy�yML=^_]~S ^_]_y�} Q�^_LEw IX^~]_uaO�HMuUy QMT{[UL=[ 1 ��TUHW^~LEuU]~wXS JWL=N 4 �{L=^_V QKJ,} QM^LEu ]_y�y�L�QM^_^�[v]_N ]_NXL=LE^�[ w!MMu T{]_SWwXQM^_L=wXL,TUHM} TUy QM^8QMwnQM^��sT{LEu{LET yMHM}�}�LEu ]a]_}�VX�X^_T [vHWSO�uvQ � 6EHM}�VX^~L��/T{VX]_y�L ��A�6EL=^_^_L=u 1 � Q LEwXNPuULET 4�GK�3NXLEw�V�M QM}�VX^_]�[v�XNPLEw/�XwXNXL=u�]~}�VP�X^ �T{[vHMSWL=[�wXH3L�TUHW} y QMw SW]8ORQM^~TUy�L�wPLESYQ�[U]~JML�u{LET{�X^~[vQ�[vL=u 1 � ]_y�L=JWL=^�JMQ�u NXL=[�L=[�wY��[U[v]~SJWLEu{yY[CGK� TPM\^~LEwXSWL�}�QMw�J�QMu+H2IfLEu{T{J�QMwY[8V!M NXLEw } �X^_]~SWL8O�LE]~^_y�]_^~NXLEw 1 QIHW} IX]_wnQ�T��{HWwXL=wQKJ = � : HWS IXu{�Xy QZJ\} QM^ � TUHWu [vLEu [vLFQMy�T��{HWwXTUVfHM[ULEwXT{] QM^PO�uUQ TvQ�}�}�LawXL>J3uUHWw L � LEyY[U]~J�[HWS�wOG �WQMyY[v]~S 1 �
��� ^~]_wXL � HWu{[ULEu � VXuUHMSWuvQM}�}�L=[8J�QMu�NXLET{TU�P[ULEw L=wXyML=^~[ M IXu{�XyML\HWS�^~L=[{[[v]_^~SK�{L=wXSWL=^_]_S 1 QcJ�QM^_]�[vL=[ULEw V!M ]_T{HW^_L=uU]~wXSWLEw QZJ L=wXyML=^~[vwPL=J3uUHWwPLEwXLIy3�PwXwXL�T��{LEy�y�LET8L>[U[vL=uQMwnQM^��sT{L JWL=N 4 �{L=^_V�QZJ � � L=TUT{]_HWw QMwnQM^��3TU]_T�� VPuUHWSWuUQM}�}�L>[ 1
� Q�[ Q�VXuUHWSMuvQM}�}�L>[ � L=TUT � QMwnQM^ Q�wnQM^~�3T{LEu{[UL uULET{�X^~[vQ�[vL=wXL J3]_NXL=uUL HWS TvQM}�}�L=wPORQ�[{[vL=[]_wPO�HWu{} Q�T��{HWwXL=w O�uUQ�[vuUQK6 yML=uBT{�3T{[ULE}�L=[ }�LEN NXQ�[ Q,Q�wnQM^~�3T{LEu{[ }�L=N � � � ^_]~wXL � HWu{[ULEu 1
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�zNXL TUL=T��{HWwPLEwXL NXL>[8J�QMuaVXu{H �P]~} Q�^_LF^ QMwPNXLE}�LEu{yMLEua]fO�HWu{}tQZJ�H2I3�{L=y�[ULEu8] QMVXVnQ�uvQ�[UL=[Z�
IXuU�XyY[ULIu{HM[U[ULEwXL�} �WLF[v]~N�u{�XwXNP[�NX]~TUTUL���TUL�!XSW�Xuc� 1@< Q 1 �FHM[U[ULEw IfL=JMLESWL>[8T{LES }�LEN�^ QZJ
4nQMT{[U]_S24PL=[ uU�PwXNP[ H2I3�{L=yY[vLEwPLM��TUL !nSW�PuB� 1 < I 1 �X�3uU]_wPSWT{O�L=^~[vL=wXL ]�NXL=wXwXL O�HWuUT GWy�TUT{]~[v� �QMT��{HWwPLEw�J�QMuIT{J�B8u{[ TU} M HWS �s[vT{[vQKIX]~^_LM� T{L !nSW�XuI� 1@? Q
A3N 1 �F[ O�uvQ�NX]_T{TUL u{LET{�X^~[vQ�[vL=wXL
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L=u NXL=[ J�QMwXT{yMLE^~]_S M J3]_TUL 4YJ3]_^~yMLEw IfL=[��3NXwX]~wXS NXL�VXuUHWy�T{]_}�QM^_L,^_QMwXNXL=}�L=uUy�LEwXL 4nQMu
4XQ�[U[�V!M T{[vL=N�6EL=^_^~LEwXT+O��su{]_wXSMTU}LGWwXT{[ULEu 1 � LE^~LEu�QKJ O�HMuUTPGMy3TUQMVXVnQ�uvQ�[UL=[+JMQ�u���IfLET GWyY[8QZJu{HM[U[ULEw/HWS TvQ�wXwXT{�3wX^~]_S24PL=[vL=w O�HMu Q�[ uUH�[U[vL=w0HMVXV�4XHW^~NXLEu T{LES ]8O��3uU]~wXSWT{O�L=^~[UL=[ [U]_^aL=wT [vL=N�6EL=^_^_LBL=u8^ QZJMLEuULBw�MMu8uUH�[U[vL=w�]_y�yMLBNXL=y�yMLEu 4XL=^_L O�HMuUTPGMy3T O�LE^�[vL=[ 1 
 uU�XwXwP^ QMSWL>[aO�HWu MT [v�XNPLEuULFT [ QKIX]~^_L+O��su{]_wXSMT{O�LE^�[�L=u�NXLEu O�HWu�N!M�uU^_]~SWLEu{La]sNXL�TUL=T��{HWwXL=wXLFNXLEu:uUHM[{[vLEw IfL=JMLESWL>[T{LES ^_]~[UL uU�XwXNs[Z��TvQM}�}�LEwX^~]_y�wXL=[ }�LEN TUL=T��{HWwXL=wXL,] !nu{y�Q�w�[UL=[ QMVXVnQ�uvQ�[ }�LEN IfLE^ GWw �wP]_wXS\HWS\�s[vLEw VXuUHWy�T{]_}�QM^_LF^ Q�wXNX}�LEuUy�LEu=�3NPLEuau{HM[U[ULEw J�QMu+}�LEu�QMyY[v]~J HMS NXL=y3y�L=[�4PLE^_LO�HMuUTPGMy3T O�LE^�[vL=[ 1

�?c �+c�� � s}h �^rHeqlIequvg9w �2i ��n ��o^njg�yHy�g ��gEhjs}hjn uPs	iTkms}h ��l

� L=[ LEu SZ�{HWu [ TvQM}�}�LEwX^~]_y�wX]_wPSWLEu\QZJ	Q�[{O�LEuUNPLEw	[v]~^�u{HM[U[ULEw/HWS O��3uU]~wXSW}LGWwXT{[ULEu{L=[ [U]_^T [vL=N�6EL=^_^_L=wXL,]�uU�XwXNs[ HWS !XuUy QMwY[vL>[ QMVXVnQ�uvQ�[ 1 �nHWu{NX]�NPL �nLET [vL,[U]_NX^~]_SWL=uUL T{[U�XNX]_L=u LEu
IP^_]~[{[�SZ�{HWu{[�] uU�XwXNs[�Q�VXVnQMuUQ�[Z�8L=u�NXL=[�]~w�[ULEu{LETUTUQMwY[ M	T{L 4YJ3]_^~yML=w IfL=[��3NXwX]~wXS/SWL �HM}�L>[vuU]~LEw V�M�O�HMuUTPGMy3TUQMVXVnQ�uvQ�[UL=[94nQMu V!M,uUL=TU�X^�[ Q�[ULEwXL 1 � QMwXNXL=}�L=uUyML=wXL�TUHW} T{[��3uUL=uT [vL=N�6EL=^_^_L=wXLET O��3u{]_wXSWT{} GMwXT{[ULEu L=uBTvQM}�}�L=wXTvQ [U[Z�fHWS�y QMw J�B8uUL IXQMTUL=u{[ V!MEI!MMNPL SWL �HM}�L>[vuU]~TUy HWS ]~y3y�L � SWLEHW}�L=[UuU]~TUy ]_wPO�HMuU}�QMT��{HWw � <�� 1 � LEw�SWL=HW}�L=[vu{]_T{yML ]~wPO�HWuU}�QMT��{HWwXLEw}�QMwX]~VX�X^~LEuUL=T w!MMu O�HMuU}�LEw/V!M O�HWuUT GWy�TvQMVPVnQMuvQ [vL=[�L=wXNXuUL=T O�uvQ !nuUy QMwY[UL=[ [v]~^auU�PwXNP[ 1� QM}�}�LEwP^_]_y�wX]~wXSWL=wXL QZJ�Q�[{O�LEu{N ] !XuUy QMwY[vL>[IHMS�u{�XwXNP[�QMVPVnQMuvQ [�Js]~TUL=uIQ [FuUHM[{[vLEw 4nQMuL=w [vL=wXNXL=wXT8[v]~^(M\HWVXV�4XHM^_NXL�TUL=S }�L=T{[8]fNXLIV|L=uU]~O�L=uULINXLE^~LEw�QZJ�NXL=[ !nuUy QMwY[vL>[vL QMVXVnQ �uUQ�[vL>[Z�3TUL !nSM�Xua� 1 � 1 �cNXL=[�u{�XwXNXL QMVXVnQMuUQ�[vL>[8T{LEu�NXL>[8�P[8[U]_^|Q�[8u{HM[U[ULEw;4XQMu8S M�[{[a}�LEuV�M�y�u{�3T{T HWS�[UJWL=uUT 1 : y�[U]~J3]~[UL=[UTUwX]�JKM�L=[BJ�QMu74�GK�WLEu{L ]zNXL>[ !XuUy QMwY[vL=NXL�O�HWu{TPGWy�TUQMVXVnQ �uUQ�[vL>[Z�fTUL !nSW�XuI� 1 � 1 � L=[ y QMw�TUyY�3^_NXL=TBQ�[INXL 4XHM}�HWSMLEwXL HW}�SW]~JMLE^_T{LEwXL ] NXL=[ uU�XwXNPLO�HMuUTPGMy3TUQMVXVnQ�uvQ�[UL=[8J�QMu8}�]_wPNXuUL�]_wY[vL=uUL=TUTvQ�w�[�O�HMu8uUHM[{[vL=w�LEwXw�NXL>[ !nu{y�Q�w�[ULENXL O�HMuUTPGMy �TUQMVXVnQ�uvQ�[UL=[ 1 �X�su{]_wXSMT{O�LE^�[vL=wXL L=u,}�LEu T [ QKIP]_^_L�]�NXL=[ !XuUy QMwY[vL=NXL�O�HWu{TPGWy�TvQ�VXVnQMuUQ�[vL>[L=wXw NXL=[ u{�XwXNXL���TUL�!XSW�XuUL=wXL � 1 � � � 1 �O1 � !XSW�Xu � 13020 TUQM}�}�LEwP^_]_y�wXL=TIO��3uU]~wXSWT O�LE^~[ULEwXLT [vL=N�6EL=^_^_L=wXL 4nQ�NXNXL ]�NXL=[ uU�XwPNXL HWS !XuUy QMwY[vL=NXL QMVXVXQMuvQ�[UL=[ 1 G�]_T{[UHWSWuUQM}�}�LEwPL�HMSNPLEw SK�{L=wXwXHW}�TUwX]�[U[U^_]_SML O�HMuU}�LEw/V!M NXL>[�u{LESW]~T{[UuULEu [vL�VfHM[vL=wXTU]_QM^_L>[Z� ]8NXL>[�u{�XwXNXL�HMS
!XuUy QMwY[vL=NXL�Q�VXVnQMuUQ�[vL>[Z� IX^~L�TvQM}�}�L=wX^_]~y�wXL=[ ] !XSW�Xu � 130)<O1 � L>[�y�Q�w0T{L��s[�T{HW} Q�[O��3u{]_wXSWT O�LE^�[vL=[ ]cNXL=w O�GWuUT [vL�TUL=T��{HWwXL=w	]cuU�XwXNs[ QMVPVnQMuvQ [Z��� 130)< Q�HWS�O��3u{]_wXSWT O�LE^�[vLEwPL�]NPLEw	O�GWuUT [vL,T{LET��{HWwXLEw ] !XuUy QMwY[vL>[ QMVXVnQ�uvQ�[E�:� 130)< N��CLEu O�uUQ TvQM}�}�L T{[ULEN�6=LE^~^_L 1 �nHWu �}�LEw V!M NXL>[ u{LESW]~T{[UuULEu [vL QMy�T��{HWwXT{V|H�[vLEwPTU] Q�^_L=[I]�[vu{LEN �{L\TULET��{HWw ] !nuUy QMwY[UL=[BQ�VXVnQMuUQ�[Z�� 1 0)< LM��LEu+uUL=^ Q�[U]~J�[c^_]~y NXL=[�VfHM[vL=wXTU]_QM^_L>[�T{HW} IX^_LFu{LESW]~T{[vu{LEu [a]nO�GWu{T{[vL�TUL=T��{HWw ]fTUQM}�}�LQ�VXVnQMuUQ�[ 1 � L>[U[vL\y QMw�[��3NXL V�M,Q�[INXL=[ ]_y�yML8IX^_L NnQMwXwPL=[ L>[ wY��[U[ yMHWSWwP]~[v]�J�[Iy QMu [ NXQu{HM[U[ULEw,T{HW} [v]~NX^_]~SWLEu{L�4nQMNXNXL IX^_]�[U[c[vL=T{[UL=[8HMS uUL=SW]_T [vu{LEu{[�]fNXL=[auU�XwXNPL QMVXVXQMuvQ�[UL=[�IX^_LVP^ QMT{TULEu [ ]+NXL>[ !nu{y QMwY[vLENPL�QMVXVnQ�uvQ�[UL=[ 1 � L=^~J HW}"SWL=HW}�L=[vu{]_L=w ]cNXL�[vH��P^_]_y�L�QMVXVnQ �uUQ�[vL=wXLBJ�QMu8O�HWuUT{yE�{LE^_^~]_S y QMw�NXL>[IT{L �P[�TUHW}%Q [FuUHM[{[vLEw�HWVXVsORQ�[U[UL=[FHW}�SW]~JMLE^~TULEwPLBTUHW}NPL�TUQM}�}�L 1 � L=[{[vL�y�Q�w J�B8uULLInQMT{LEu [ V!M�Q�[ HW}�SW]~JMLE^~TULEwPL TUHW}�NXL [vH�QMVPVnQMuvQ [vLEwPLJ�QMu�VP^ QMT{TULEu [�]�JMQ�u�LEw�NXLE^�QZJ�NXL=w TUQM}�}�LBT{VnQ�[v]_QM^_L yMHWwY[vL=y�T{[ 1
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� L=[ LEuBT J�B8u{[ TvQMwPwXT{�3wX^~]_S�Q�[ NXL>[ yMHWSWwP]~[v]�JWL y QMu [vL=[ ] 4P]_VXVfH$6EQM}�VX�XT L=uBTULEwY[UuvQM^�[ ]uULEVPuULET{LEwY[ Q�T��{HWwXL=w QZJ LEw TUVnQ [v] Q�^:yMHMw�[ULEy�T{[ � 
K? � � � ��1 ��O�GW^_SWL � 4nQMu{V HW}�HMuUSYQMwP]_TUL=u �LEu 4P]_VXVfH$6EQM}�VX�XT�NXLEw }�LEwY[ Q�^_L uULEVPuULET{LEwY[ Q�T��{HWwXL=w w!MMu ]~y�yML � TUVnQ [v] Q�^_L }�HW}�LEwY[ULEu�]yMHWwY[vL=y�T{[vL=w LEwPNXuUL=T 1 � LEu{}�L=N�} M54P]_VXVfH$6EQM}�VX�XT�HWSWTPM ^ QMSWu{LB]_y�yML � T{VnQ�[v]_QM^_L Q�TUVfLEy �[vLEucJWL=N,LEw�TU]�[v�nQMT��{HWw � � ��� 1 GI�Pw }�LEwXL=u+J3]_NPLEuULIQ�[�T{[ULEN�6=LE^_^~LEwXL�]�4X]_VPV|H�6ZQM}�VX�XT 4nQ�uLEw�}�LEu�HW} ORQ�[U[ULEwXNPL u{HW^_^~L LEwXw NXLEw u{HW^_^~LEw�NXL74nQMu IX^_]�[U[�[v]~^_T{L=[U[FJ3] QL4X]_VPV|H�6ZQM}�VX�XTTU]_w O��XwXy�T��{HWw ] ^ B8u{]_wXS HWS74��XyMHM}�}�LE^~TUL 1 � ] �E�X}�HWu{]nL=[�QM^ � 
�?�� QMwY[ QMu�Q�[ 4X]~VXV|H�6ZQ�} �VX�XTzHWSBT [vLENO6ELE^~^_L=wXL�4 �{LE^~V|L=u�HWu{SYQMwX]~TU}�LEw [U]_^$M ^ B8uUL�wY�ML�TUVnQ�[U] QM^~Lay�HWwY[vLEy�T [vLEu=��}�L=wXT^_HWy QM^~]~[vL>[vL=wXLzyMH3NXLETC]3QMwXNXu{L 4 �{L=uUwXL=T{[vu{�XyY[v�Xu{LEu�T{HW} O�HWu�LEy�TUL=}�VfLE^sT{[UuU] Q [v�X} 1 � ]~NXLEu{LV|HWT [v�X^~LEu{LEu 4��Xw Q�[IT{[UuU]_Q�[v�X}tHWS G � 6=LE^_^~LEwXL9IXu{�XyML=T w!MMuFu{HM[U[ULEw�T{y QM^�[v]_^~VnQMT{TUL Q�[ �O�LEuUNPLEw [v]_^:HW}�SM]~JWL=^_T{LEwXL 1 � ] �=�X}�HWuU]�}�LEwPLEu Q�[ SW�XwPwXLEw [v]~^zQ�[94X]~VXV|H�6ZQ�}�VX�PTBuULEV �uULET{LEwY[vL=uUL=u TUVXQ�[v]_QM^�yMHWwY[vL=y�T{[ L=u Q [ NP�3u{L=[ITUy QM^ y3�PwXwXL ^HB8uUL TUL=S�O�HWuUQMwXNXu{]_wXSMLEuFTUHW}TUyE�{LEu\]+HM}�SW]�JWL=^_TUL=wXL 1 � S Q�[ Ns�su{L=[ y�Q�w LEwPNXuUL I|L>[��sNPwX]_wXSMLEw	QZJf�CL=^_^~LEu HWVXVX}�LEu{y �TUHW}L4XL=[ULEw [v]_^�NP]_TUT{L ]�[vQMyY[ }�LEN0LEwXNXu{]_wXSMLEwXL QZJ0NPLEw�T{VnQ�[U] QM^~L�y�HWwY[vL=y3T [vL=w��aT{LE^~JHW} ^_QMwXNXL=}�L=uUy�LEwXL�L=u T{[vQKIX]_^~L 1 xzw/QMwY[ QMu Q [ 4X]_VPV|H�6ZQM}�VX�XT\SK�{L=wXwXHW} O�GWu{LEu NPL=[U[ULJWLEN M TUQM}�}�LEwP^_]_y�wXL�NXL=w O�HMu{JWL=wY[vLENPL yMHWwY[vL=y�T{[vL=w }�LEN NXL=w TUHW} HWVXVX^~L=JMLET�w!M 1
� LEw O�HWu{JMLEwY[vL=NXL�yMHWwY[vL=y�T{[vL=w,uUL>O�LEu{LEuUL=u+[U]_^sLEw�� ]_wsO�HWuU}�QMT��{HMwXTUVnQ�y3y�L �8TUHW}(u{L �nL=yY[vLEu �LEu�4��XyMHM}�}�LE^~TULEw QZJ�^ Q�wXNXLE}�LEu{yML=wXL ]�yZ�{L=wY[vL HW}�SM]~JWL=^_T{LEu 1
�C}�]_wXL�uUL=TU�X^�[ Q�[ULEuzTUL=uzNXL=[+�P[:[v]_^PQ�[cNXL=w�T{VnQ�[U] QM^~L8yMHWwY[ULEy�T{[ULEw 4XQMuzLEw T{[UHWuzV!MZJ3]_u{y3w �]_wXSIV!M O��3uU]_wPSWTU}LGWwXT [vLEu{L=[�[U]_^3T{[ULEN�6=LE^_^~LEwXL 1 ��NXLaO�HMuUTPGMyMLEwPL�4�JMHWuzuUH�[U[vL=wXL !ny�y8I|L=^HGWw �wX]_wXS,J�QMu O��3u{]_wXSWT O�uUL=y�JMLEwXT{LEw"4OG �MLEu{L�L=wXw �s[vLEw IfLE^HGMwXwX]_wPSX� T{L�QZJ3TUwP]~[U[ 
$1@<O13021 � L>[LEua} �X^_]~S\Q [�O�HWuUQMwXNXu{]_wXSMLEw ]fNXL=w,TUVnQ [v] Q�^_L�yMHWwY[vL=y�T{[vL=w�TUHW} IfLE^HGMwXwX]_wPSWLEw��P[vSZ�{HWuUNPLTPGWu{SWL=[�O�HWu�Q�[auUHM[{[vLEwEIP^_L }�LEu�HWVXVX}�LEu{y�TUHW}�HWS ]~w�[ULEu{LETUT{LEu [F] HW}�SW]~JMLE^~TULEwPL 1�: wXNXu{LORQMyY[vHWu{LEu8T{HW} y QMw,J�B8u{LBLEw�NXLE^�QKJ�NXL=w�T{VnQ�[U] QM^~L yMHMw�[ULEy�T{[ULEw�] O�HWu{TPGWy�TvQ�VXVnQMuUQ�[vL=wXL]8NXLEwPwXL�T{[U�XNX]_L=w0L=u ^~�3T=��^~�3N���^~�XyY[ HWS ORQMu{SWLEu 1 � �3TU]_wY[ULEwXT{]~[vL>[vL=w0]�NXL�O�HWuUT{yZ�{L=^_^~]_SWLHW}�uPMMNXL=wXL QZJ QMVXVnQ�uvQ�[ULEwXL J�QMu O�HWu 4XHW^_NPT{J3]_T��{L>Jsw ��TUL !nSW�Xu � 1�
�1 � L=[ L=u [U]_NX^~]_SWL=uULJs]~T{[cQ [zuUHM[{[vL=wXTcQMyY[v]�Js]�[vL>[vTUwP]~J�M LEu 4OG �MLEu{L�w�MMu�NXL>[cLEu�^��sT [cHWSBuUH�[U[vL=w 4nQMu:[U]_^~SYQMwXS�[v]_^} QMwPSWL T{�3wXTU]~wXwY[vu �sy�y�LEwXw ]�[v]_^~T{J�QMu{LEwXNXL HW}�SW]�JWLE^~TUL=u��P[vL=w ^~�3T � 
	� 1 � L>[U[vL\TUL=uI]~y3y�L�P[:[U]_^�M ]~wXwYJs]~uUy�L=[�V�M uUHM[{[vL=wXT�QMyY[U]~J3]~[UL=[vT{} GMwXT{[ULEu 1
: VXVnQMuUQ�[vL=wXL IX^~L�J�QMT{yML=[:O�GWu 4YJMLEuuULESM]_T{[UuUL=uU]_wPS�O�HMu8M�LE^~]_}�]_wXL=uUL L>JWL=w�[U�XLE^~^_L�HW^~ORQ�y�[UHWuU]~TUy�L�^_QMwXNXL=}�L=uUy�LEu 1�� GWuUL=w }�LE^ �^_HW}.u{HW}�}�L>[�}�L=N O�HWu{TPGWy�TUQMVXVnQMuUQ�[vL=wXLaHMSIu{LET{[ULEw QZJ ^ Q�I|HWuUQ�[vHMuU]_L>[ J�QMuCQM^_^�[v]~NB^_�Xy�yML>[�XwXNXL=u8uUL=SW]_T [vuUL=uU]~wXSWLEwPLIO�HWu M }�]~wX]_}�LEu{L�} �X^_]~S24XL=[ULEw�O�HWu8Q�[8^~�3NXLEu+O�uvQ ^_QKIfHWuvQ�[UHWuU]~L=[TUy��X^_^~LBV!MZJ3]_uUy�L uUHM[{[vLEw 1�� L=[�y QMw�^_]_y�L JWL=^�4nQ J�B8u [IL=w NPLE^�^~�3NXL=u�]�O�HWuUT GWy�T{O�L=^~[vL>[�NnQuUHW}�}�L>[�}�LEN�O�HWuUT GWy�TvQMVPVnQMuvQ [vLEwPL\]~y3y�LBJMQ�u�^~�3NP[vL>[U[ 1
� LEw,T{VnQ�[U] QM^fyMHWwY[ULEy�T{[ULEw 4nQMu=�s] O�GW^_SML��ML � L=u{� � < � < � � �3LEw }�L=uaHW} ORQ�[U[ULEwXL�V!MZJ3]_u{y3w �]_wXSIV!M T{[ULEN�6=LE^~^_LEwPLET:O��3uU]~wXS L=wXw SWL=HW}�L>[vu{]_LEw 1 � L=[U[UL8LEu:]3[UuCMMN }�LEN }�]~wXL�u{LET{�X^~[vQ�[vL=uNXLEu IfLE^ GWwXwX]~wXSWLEw 4XQMNXNXLFT{[PGWuUu{L�]_wXwYJ3]_u{y�wX]_wXSBV�MBO��3u{]_wXSWT{} GMwXT{[ULEuUL>[cLEwXw O�HWu{}�L=w V!M
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O�HMuUTPGMy3TUQMVXVnQ�uvQ�[UL=[ 1 � HM]~[ Q L>[8Q�^�4nQMucuUL=SW]_T [vu{LEu{[+T [vLENO6ELE^~^_L=u+]!4P]_VXVfH$6EQM}�VX�XTzw!MMucu{HM[ �[ULEwXL IX^~L,�P[UTvQ�[{[ O�HWu O�u{�3yY[CIfL=[U]_wXSM]_wXS � 
2D���1 � L=uUL=T O��PwXw IX]_NXuUQMu [U]_^ M �PwXNXLEu IY�sSMSWLQ�w�[vQMSWL=^_TUL=wXL HW} Q�[ 4X]_VXVfH�6ZQM}�VX�XT�^ QMSWu{LEu+yMHWwY[ULEy�T{[ � TUVfLET{] !ny�yE4��Xy�HW}�}�LE^~TULI�XwXNXL=uQ�TUTUHMTU] Q [v]~J ^HB8uU]_wPS 1 G�]_VXVfH�6ZQM}�VX�XT�TUL=u��P[,[v]~^ M JKB8u{L �XwXNXL=u�yMHWwY[U]_w��XLEu{^_]~S uUL=HWu �SWQMwX]_T{LEu{]_wXS�w!MMu NP�3u{LEwXL�wnQZJs]~SWLEu{LEu uU�XwPNP[ ]cHW}�SW]�JWLE^~TUL=wXL TU]~wXL 1 � L=wXwXL u{LEHWu{SYQMwX]~T �L=uU]~wXSWLEw QZJ�uULEVPuULET{LEwY[ Q�T��{HWwXL=wXL�TUyE�{LEuBV!M,SMuU�XwXwP^ QMS�QZJ�LEwXNXu{]_wXSMLEwXL ]:T{[vL=N�6EL=^_^~LEwXL=TO��3u{]_wXSWT{} GMwXT{[ULEu HWS O��3u{]_wXSWT O�LE^�[ 1 xzw/uUL=y�yML�T{[v�PNX]_L=u T{[PGM[U[ULEu [vL=HWuU]~LEwXL�HM} Q�[ 4P]_V �VfH�6ZQM}�VX�XT8T{VX]_^~^_L=u�L=w�J3]~y�[U]_S u{HW^_^~LI]fO�HWuP4PHW^_N [U]_^fV!MZJ3]_uUy�wX]~wXSWL=w�LEw I|L=T{[ULE} [FT{VnQ�[v]_QM^y�HWwY[vL=y3T [ 4nQ�u 1 � L=w 4YJ�Q V!MZJ3]_u{y�wX]_wXSMLEw6]_wXwXL>I!B8uUL=u HMS 4YJ3]_^~yML=w L � L=y�[ NXL=w 4nQMuV�M�^HB8uU]_wPS SWLEwXL=uUL=^~[Z�nHMS�V!M O�HWu{yE�{LE^_^~]_SWLI[��sVfLEu 4��Xy�HW}�}�LE^~TUL TUVfLET{]_L=^~[Z�nL=u�O�uULE}�NXL=^_LET�PTU]_y�y�LEu{[ � ? D	��1

�?c �+c � � g �MgPo hMs��MlIn]hjlIn�oPs h �MsCo?o wPs	r � ����lIequPn �2s	tzhjs	eHs

� MMu uUHM[{[vL=w ]~y�yML !ny�y"I|L=^HGWwPwX]_wXS ] !XuUy QMwY[vL>[,QMVPVnQMuvQ [ JMQ�u O��su{]_wXSMT{O�LE^�[vL=wXLET T{[PGWu �u{LE^~TUL }�]_wXNPuUL 1�� L J�QMu�HWSWTCM }�]_wPNXuULIT{[ Q�IX]_^~LM��HWS 4nQMNPNXL LEw�}�LEuaTULEwY[UuvQM^�VP^ QMT{TULEu{]_wXSTUQM}�}�L=wX^_]~y3wPL=[8}�LEN�O��3uU]~wXSWT O�LE^~[ULEwXL [U]_^|T{[vL=N�6EL=^_^~LEwXL TUHM} IX^~LBuULESM]_T{[UuUL=u{[�] !XuUy QMwY[vL>[Q�VXVnQMuUQ�[ }�L=N IfLE^ GWwXwX]~wXS 1 � MMu uUHM[{[vL=w !ny�y IfLE^ GWwXwX]~wXS,J�QMuBO�LE^~[ULEwXL5I!M�NXL ]zuU�XwXNs[HMS !nuUy QMwY[vL>[+QMVXVnQ�uvQ�[z^~HWy QM^_]~TUL=u{[C^ QMwXSMT:JWL=SWSWLEwPL 1 �X�3uU]_wPSWT{O�L=^~[vL=wXLaJ�QMu�T [CGWu{uUL�HWSB}�LEuT [ QKIP]_^_L ],I|L=SWSWL QMVPVnQMuvQ [vLEwPLBw!MMu�uUH�[U[vL=w IX^_L SM]~[U[ I|L=^HGWwXwP]_wXS 1 � 4!MMV�HW} M O�M T [vHWu{LHMS�T [ QKIP]_^_LIO��su{]_wXSMT{O�LE^�[ 4nQMu�NXL>[�] [v]~NX^_]~SWLEu{L T{[U�XNX]~LEu IX^_]�[U[�SM]~[U[ I|L=^HGWwXwP]_wXS 1 � ]_wPLBuUL �T{�X^~[vQ�[vL=u8QMwY[��3NXL=u8]_}�]_NX^~LEu [v]_N�Q�[aNXL=[{[vL y QMw 4nQ V!MZJ3]_u{yML=[8T{[vL=N�6EL=^_^~LEwXL=TaO��3uU]_wPSWTU}LGWw �T [vL=u+HMS Q�[cT [vL=N�6EL=^_^_L=wXL 4nQMucy QMuvQ�y�[ULEu{]_T{[U]_T{yMLFLESWL=wXTUy QMVfLEu�QZJ�4XLEwXSM]_S QZJ HW}�SW]~JMLE^_T{LEwXLu{HM[U[ULEw I|L !nwXwXL=uFTULES�] 1

�?c �+c�� � iEh]hjs	eqn i�yqy�kms��Mo^n�iTkmxqs}h hjlIt iTkmuTlzwPs	tIn�s	eqs

GFJ3]_T�}�QMw QMwY[ QMu�Q�[�uUHM[{[vL=wXT�TUVnQ [v] Q�^_L 4��Xy�HW}�}�L=^_TULzSZ�{LEwPTUVfLE]_^~LET�]MT{[vL=N�6EL=^_^~LEwXT�O��3uU]~wXS �}LGWwXT [vL=uE�Py QMwE4OG ��O��3uU]_wPSWT{O�u{LEyYJWL=wXT�HWS T{[vQKIX]~^_LIO��3u{]_wXSWT O�LE^�[8]_wPNX]_y�LEuUL Q�[�u{HM[U[ULEwE4nQMuQ�wXTUL>[U[�HW}�SW]~JMLE^_T{LEwXL O�HMu M J�B8u{L\]~w�[ULEu{LETUTUQMwY[vL HWS J3]_yY[v]~SWL 1
� }�]~wXL uUL=TU�X^�[ Q�[ULEu�y�Q�w NXL>[�T{L �P[�[v]~^ Q�[�NXLEw wXL=J3uUHMwnQM^_L QMyY[U]~J3]~[UL=[vL=w L=wXNXuUL=T�]O�HMuP4XHW^~N�[v]~^ uUHM[{[vL=wXT�HWVXVX}�LEu{y3T{HW}L4XL=[�[U]_^ HW}�SW]�JWLE^~TUL=wXL 1 G�HWT�}�LEwXwXL=TUy�LEu�y�u{L=JWL=TNPL=[ I|L>J3]_TUT [C4XL>[cO�HWu MBuULEy�HWwXT{HW^_]~NXLEu{L�NPLEy�^ QMuUQ�[v]�J 4��Xy�HW}�}�L=^_TUL 1 � LEu O�HWuzLEucHWVPVXSYQZJWL=uT{HW} LEu5InQ�TULEu [ V�M NXL=y�^ QMuUQ�[v]�J"4��XyMHM}�}�LE^~TUL�QZJ$4PLEwXSW]~S QZJ/]~wXNX]~J3]~NXL=[UT HWVXVX}�LEu{y �T{HW}L4XL=[ 1 xzw 4Y�3VfHM[vL=TUL�HW} [U]_^_T J�QMuUL=wXNXL 4��Xy�HW}�}�LE^~TUL 4XHMTBuUHM[{[vLEuBNPLEuBT{[ULEN�6=LE^~^_LEwPLy QMwPTUyE�{L8LEuCLEw NPLE^sQKJ\NXL=w } �X^~]_SWLcNXL=y3^_QMuvQ [v]~JML�4��Xy�HW}�}�L=^_TUL=w 1 � S NXLEuCT{[vL=N�6EL=^_^~LEwXL=TO��3u{]_wXSWT{} GMwXT{[ULEu y QMw J�B8uUL QZJ�4XL=wXSW]_S�QZJ�uUHM[{[vLEwPT I|L>Js]~TUT [C4XL>[ HWS�HWVXVX}�LEu{y�TUHW}L4XL=[[U]_^�HW}�SW]~JMLE^~TULEwPL 1 �aLE^ GWwXwX]~wXSWL=w8IX]~NXuUHI]sNPLEwXwXL�T{[U�XNX]_L=w TvQ�wXwXT{�3wX^~]_SMJ3]~TC[v]~^�Q�[CuUHM[{[vLEwPT
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HWVXVX}�LEu{y3T{HW}L4XL=[ GWyY[vLM�|NXLEu{}�L=N GWyY[vL\HWSWTPM T{[ULEN�6=LE^_^~LEwXL=T O��3uU]~wXSWT{O�u{LEyYJWL=wXT 1 � L=[BL=u} �X^_]~S Q [�NXL>[z]_y�yMLaNnQMwXwXL=TzT{[vQKIX]_^~L�y�HWSWwX]�[v]�JWLau{LEVXu{LET{LEwY[ QMT��{HWwXL=u�QZJ\HW}�SW]~JMLE^_T{LEu TUHW}uUHM[{[vLEw�]~y3y�L ]_wY[vL=uULET{TUL=uULEuITUL=S�O�HWu 1
� L=[ LEu TUQMwXwXT �swP^_]_S M QMwY[ Q�Q�[ O��3uU]~wXSWT{} GWwPT{[vL=uUL>[ [v]~^cT{[vL=N�6EL=^_^~LEwXL,u{L �nL=yY[vLEu{LEu 4YJ�QuUHM[{[vLEw84nQMu�O�HWuUT GWyY[ M 43�PTUyML 1 � L>[U[ULay QMw IfL=[��\Q�[CuUHM[{[vL=wXT:]~w�[ULEu{LETUT{L�O�HWu HW}�SW]~JMLE^~TULEwPLLEu�}�LEN�V!M5M�T [��su{L NXLEw TUVnQ�[U] QM^~L 4��XyMHM}�}�LE^~TULEw 4XHMT�u{HM[U[ULEu 1
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� L=[ L=u O�HMuULE^ GWVX]~S,wXH3L �Xy�^ QMu [BHW} }�H3NXLE^~^_LEwPL\O�HWuBT [vLENPTUyMH3NX]~wXS HMS�yMHWSWwP]~[v]�JWL y QMu [LEu�H JMLEu O�GWuPInQ�u{[ [U]_^�}�LEwXwXL=TUy�LEuE�|LE^~^_LEuFHW} 4��X}�QMw wXQKJ3]~SYQMT��{HMw�NXu{]~JWL=T QZJ QMwXNXu{L J3] �TU�XL=^~[�InQMTUL=u{[UL }�L=y QMwX]_T{}�L=u 1 � L>[8wXL>Jsu{HWwnQM^~L SWu{�XwXwX^_QMSWL>[�O�HWu+wnQZJ3]_SYQ�T��{HWw 4XHWTa}�LEw �wXLET{yMLEu�y QMw �XwXNXL=uUTPGMyMLET�SZ�{LEwPwXHW} O � �F� � ��O��Pw�6=[U]_HWwnQ�^ � QMSWwXL>[v]H6��FLETUHMwnQMwXT8��}�QMS �]_wXS ����HWS =cx N � � = HWTU]�[vuUHMw xc}�]_T{TU]~HWw N HM}�HWSMuvQMV�4Y��� � 1 �nHWu{TPGWy�TUy QMwPNX]_NnQ [vLEw O�MMu LEwJs]~u{[U�XLE^~^3wXQKJ3]~SYQMT��{HMwXTUHWVPVXSYQZJWL�NXL=u�NXL�T{y�Q�^PHWu{]_LEwY[ULEuUL�TUL=S ]3yE�{LEwY[vL�HM}�SW]�JWL=^_TUL=uCJMLENLM
IXuU�Xy�L TU]_w�]~w�[ULEu{wXLBuUL=VXuUL=TULEwY[vQMT��{HWw�QZJ�HW}�SW]~JMLE^_T{LEwXL 1 � L=w }�LEwY[vQM^_L u{LEVXu{LET{LEwY[ QMT��{H �wXLEwEIY�3SWSWL=T8HWVXV,JMLEN�Q�[ay�Q�wXNX]_NXQ�[vL=w,SK�{L=wY[ Q�[{[vL SWQMwXSWL=u 4nQMu��P[UO�HMuUTUy�L=[FNXL QMyY[v�XL=^_^~LHW}�SM]~JWL=^_T{LEwXL 1 xcy�T [vuPGM} L>[ 1 QM^�� � 0 � 4nQMu�w��3^~]_S�VXuUL=TULEwY[ULEu{[ uULET{�X^~[vQ�[vL=uIT{HW} J3]_T{LEu Q [NXL=[ !nwXwXL=TaL=w,wXL=J3u{HWwnQM^ yMH3NX]~wXS\O�HWucwnQZJ3]_SWQMT��{HWw 4XHWT+}�L=wXwXL=TUyML=u8TUHM} LEu InQMTUL=u{[aV!MwXL=J3uUHMwXLEuFTUHM} uUL=TUVfHWwXNXL=uULEuFJWL=N�T �swPL=[ QKJ,^ QMwXNPLE}�LEuUy�LEu 1
� LEw T{[U�XNX]~L QZJ � QMSW�X]~uUL�L=[�QM^ � � ��� IX^_L,O�HWu{TPGWy�T{y�Q�wXNX]_NXQ�[vL=wXL�NXLE^�[ ]8[vH SWuU�PVXV|L=uTUHW} !ny�y��X^_]~yML wnQZJ3]_SWQMT��{HWwPTUHWVXVPSYQZJWLEu 1 � LEw6LEwPL !ny�y�LEw6uU�P[UL A�IXQMTUL=u{[�HWVXVXSWQKJML
�RNXL !nwX]_T��{HWw HWS I|L=TUy�uU]�JWLE^~TUL,]aQZJsT{wX]~[{[ 021 �X� TU]~NXL 0 ��]�]~w�[UuUH3NX�Xy�T��{HMwXTUNXL=^_L=w �>�C}�L=wXTNXLEw QMwXNXu{LaSWu{�XVXVfLEw !Xy3y L=w y QMu{[ A�InQMT{LEu{[CHWVXVPSYQZJWL 1 : yY[U]~J3]~[UL=[vL=w\]�4 �{L=uUwXL=w [v]~^YNXL�[UHSWuU�XVPV|L=wXL8IP^_L TvQM}�}�LEwX^~]_y�wXL=[ 1 �FLETU�P^~[ Q [vLEwPL J3]_T [vL Q�[ 4�GK�3uUL84X]_VXVfH�6ZQM}�VX�XT�HWSLIX^~LQMyY[v]~JMLEu [\w�MMu y�Q�wXNX]_NXQ�[vL=wXL TUy��X^_^~L ^HGWT{L NXLEw y�Q�u{[ A�InQMTUL=u{[UL�wXQKJ3]~SYQMT��{HMwXTUHWVPVXSYQZJWL=w 1
� LEwXT74�GK�3uUL kUbMpPeYbMh p ��dnp k � l>p �LIX^~L�Q�y�[U]~JMLEu{[94PHWT NXL�T{HW}�T{y3�P^_^_L ^ GWTUL NPLEw uU�P[UL A
InQMTUL=u{[UL8HWVXVXSWQKJMLEw 1 � LEwXT [vu{L 4X]_VPV|H�6ZQM}�VX�XT HWS JMLEwXT [vu{L8O�uUHWwY[ Q�^sy�HWu{[ULEy�T IX^~]_uCQMwY[ Q�[{[
MIJ�B8uUL�]_wYJMHW^~JMLEu{[�]PNXL=w ]_y�yML A3TUVnQ [v] Q�^_LaNPLE^_L=w QZJ wnQZJ3]_SWQMT��{HWwPLEw 1 � L=[{[vL8J3]_T{LEu�L=w w!B8uTvQM}�}�L=w�4XL=wXS ]�NXL=w�wPL=J3uUHWwXQM^_LB�P[{O�GWuUL=^_T{LEw�QZJ,wnQZJ3]_SYQK�{TUHWw�}�LE^_^~HW} }�LEwXwXL=TUy�LEu�HWSQMwXNXu{L VXQ�[U[ULENP�3u 1
��QMSW�X]~uUL 4nQ�u HMSWTCM�SK�{HMu{[ ^_]~y�wXLENXL T [v�XNX]~LEu QZJ NXuUHMT��{LET��PM�O�GWu{LEu ] � HMwXNXHWw 1 � 
 �P� 
 � ��1
��L=TU�X^�[ Q�[ULEu:O�uUQ NX]_T{TUL�J3]_T{[UL�LEw }�QMuUy QMwY[cQMyY[U]~JWL=uU]~wXS QZJ 4�GK�3uUL 4X]~VXV|H�6ZQ�}�VX�PT��XwXNXL=uNXLEw y QMu [ A�IXQMTUL=u{[vL�wnQZJ3]_SYQMT��{HWwXT{HWVXVXSYQZJMLEw 1 � L=[ IP^_L�HWSWTCM�Js]~T{[ Q�[ NPuUHWT��{LET��PM O�GWuUL=wXL
4nQMNXNXLcL=w\}�LEu��P[{J3]_y�^_L>[�V|HWT [vL=uU]_HMu,4X]_VPV|H�6ZQM}�VX�XT�HMS�}�]_wPNXuUL��s[UJ3]_y�^_L>[ QMwY[vL=uU]_HMu�4X]_V �V|H�6ZQM}�VX�XT=� LEwXw y�HWwY[vuUHM^_^_SMuU�XVXVfLEw 1 � L wnQZJ3]_SYQ�T��{HWwXT{uUL=^ Q�[ULEu{[UL\T [vu{�XyY[v�Xu{LE^_^~L L=wXNX]_w �SWLEwXL ] 4X]~VXV|H�6ZQ�}�VX�PTIJ�QMu T [CGWu{T{[ 4XHMT T��PM�O�GMuULEwPL TUHW} 4nQMNXNPL J�B8u{[B^~LEwXSWT [B]C�3u{yML=[ 1
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� ]_TUT{L O��XwXwXL=wXL T{[PGM[U[ULEuB]~NXLEL=w HW} Q [BNXLEw VfHWT{[ULEu{]_HWu{L NXL=^_LEw QZJJ4X]_VXVfH�6ZQM}�VX�XT ^_Q �SMuULEu NXL=w }�LEwY[vQM^_L u{LEVXu{LETUL=wY[ QMT��{HWwXLEw QKJ HW}�SM]~JWL=^_T{LEwXL ��TUL�QKJ3T{wX]~[{[ 021 0K1 �X��T{]_NXL 0 �]�]~wY[vuUH3NX�Xy�T��{HWwXTUNPLE^_L=w � 1 ��LEwXT�NXLEw0QMwY[vL=uU]_HMuUL�NXLE^~LEw } �X^~]_SWL=wXT LEu }�LEu ]_wYJMHW^~JMLEu{[JMLEN�[v]~^_L=SWwXLE^~TUL QKJ�wY�WLBwnQZJ3]_SWQMT��{HWwPTUHWVXVPSYQZJWLEu 1 �n�XwXwXL=wXLB]_wPNX]_y�LEuUL=u8} �X^~]_S24PL=[vL=w�O�HWu^~HWy QM^�VX^_QMT{[U]_T{]~[vL>[ ] 4X]_VXVfH�6ZQM}�VX�XT TUHM}�O�GW^_SWL QZJ GWyY[\T{[U]_} �X^~LEu{]_wXS 1 � L=[ y QMw J�B8u{LTUQM}�}�L }�LEy QMwX]~TU}�LEwXL T{HW}�^_]~SWSWL=u InQMy T{VnQ�[v]_QM^ 4��XyMHM}�}�LE^~TUL54XHWT }�LEwXwXL=TUy�LEu HMSu{HM[U[ULEu 1 �,LEw T{[v�PNX]_L LEu�NXL=[ TvQ�}�}�LEwX^~]_y�wXL>[ �
� ��: A�uULET{LEVP[UHWu A3QKJ�4XL=wXSW]~S �$N = ]S��su{�XT NXLEwY[vQ�[v�XT94XHMT }�LEwPwXLET{yMLEu HWS�uUH�[U[vL=uE��HMS�u{LET{�X^~[vQ�[vL=u O�uvQ,NXL=wXwXL Js]~TUL=uBy3^_QMuUL^~]_y�L/4XL>[vLEu }�LE^~^_HW}�NXL [vH�QMu [vL=wXL � D���1�� L>[\L=u V!MZJs]~T{[ LEw O��XwXy�T��{HWwXLE^~^z]_wXwPNXLE^~]_wXS�QZJ
4P]_VXVfH$6EQM}�VX�XT94XHWT8I!MMNXL�}�L=wXwXL=TUyML=u � 
 � � �CQ�V|L=u � 0)?�� � uUHM[{[vLEu � ?O0 � HWS�O��XSW^_L=u � 0�
	� 1
� L=[U[UL\]~wXNX]~yMLEu{LEuFQ�[�O��PwXw�O�uUQ O�HWuUT GWy�TUNP�3uUL=wXL y QMw�HKJWL=u{O�GWu{LETF[v]~^�}�L=wXwXL=TUyML=u 1
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� L=[�LEu SWLEwPLEuUL=^~[�QMy�TUL=VP[vL=u{[,Q�[54X]_VPV|H�6ZQM}�VX�XT 4PHWT�u{HM[U[ULEu LEu ]~w�JMHW^~JMLEu [�]FT{VnQ�[v]_QM^
4��Xy�HW}�}�L=^_TUL 1 � L=[�L=u ]_}�]_NP^_LEu [v]~N �PLEwX]~S24XL=[ HW} 4YJWHWu Js]~NP[,VPuUHWT{LETUT{LEu{]_wXS/QZJ0TUVnQ �[U] QM^z]~wPO�HWu{} QMT��{HWw LEu74X]_VPV|H�6ZQM}�VX�XT T{]_w L=wXLET [vL,u{HW^_^~L LE^~^_LEu9InQ�uUL�LEw y�HW}�V|HWwPLEwY[ ]L=w }�L=uIHM}�ORQ�[{[vL=wXNXL\O��PwXy�T��{HWw � 0�� � D$0 ��1 � L=[BL=u TUQMwXwXT �swP^_]_S�Js]~T wXH3LEw QMu{[UTU}�LETUT{]_SWLO�HMuUTUyE�{L=^_^_L=uE�3HWS NXL>[�yMHM}�VX^~]_T{LEuUL=u�NPL/InQ�[{[vL=w 1 � [ULEN�6=LE^_^~LEwXL LEua�XQMwXTUL>[U[FL>[a[��3NXLE^~]_S IfL �J3]~T O�HWuBQ�[ TUVnQ�[U] QM^ uUL=VXuUL=TUL=w�[vQMT��{HMw L=u LEw J3]_yY[v]~S,HWVXVPSYQZJWL O�HWu 4P]_VXVfH$6EQM}�VX�XT 1 � L>[
4XQMuF^_LEwPSWLBJKB8u [ L=w��P[PIXuUL=NP[�}�L=wX]_wPS Q�[ 4X]~VXVfH$6EQM}�VP�XT�4XHWT�SWwnQMSMLEuUL �P[ULE^~�Xy�yMLEwPNXLL=uzO�HWuzTUVnQ [v] Q�^XuUL=VXuUL=TULEwY[vQMT��{HWw 1 xz]H6 4PL/InQM�P} 4nQMu�J3]_T [aQ [�L=w�u{LEy�yMLIHWVXVXSWQKJMLEu InQMT{LEu [V�M TUVXQ�[v]_QM^�4��XyMHW}�}�LE^_T{L�^_QMu TUL=S ^HGWT{L �XQKJ�4XL=wXSW]~S QZJ 4X]_VXVfH�6ZQM}�VX�XT 1 ��L=VXuUL=TULEw �[vQMT��{HMwXLEw�TUHW}%NXQMwXwXL=T�}�LEwPTIu{HM[U[ULEw�^HGWT{LEuFHWVXVPSYQZJWLEw LEuF}�LEuFQZJ3SK� GWu{LEwXNPL O�HWu�4P]_V �VfH�6ZQM}�VX�XT+TU]~w uUHM^_^_LFL=wXw,HW} HWVPVXSYQZJWL=w�LEuaT{VnQ�[U] QM^nL=^_^_L=u�]~y�yML A�TUVnQ�[U] QM^ � 0�����1 � ]_NPLEuUL
4XQMuFxz]H6 4XL=w�IXQM�X}tJ3]_T [�Q�[ 4X]~VXV|H�6ZQ�}�VX�PT8LEu�]~w�JMHW^~JMLEu [Fw!MMu�uUH�[U[vL=wXL TUy QM^�^ GWTULB]~y�yML �T{VnQ�[U] QM^~L�HMVXVXSYQZJWL=uE�sTUHW} O�HWu+LEy�TUL=}�VfLE^|LEu IXQMTUL=u{[8V�M ^_�XyY[ � 0 � 
���1 xz]H6 4PLEw�InQM�X} 4nQMuy�HWwXy�^_�PNXLEu [ }�L=N Q [ � � QBLEL>O�L HWS � Q�NXLE^~T � D � � HWVXVPuU]_wPwXLE^~]_SWL\HWVXVPORQ�[UwX]_wPS,HW} 4P]_V �VfH�6ZQM}�VX�XT�T{]_w u{HW^_^~La]�MBNnQ�wXwXL�y QMu{[ InQMTUL=u{[cV!M T{VnQ�[U] QM^~La^ Q�wXNXLE}�LEu{yML=u I(GWu:�P[UJ3]_NPLETE�HMS 4nQMu:O�HMuULET{^ M�[{[�Q [ 4X]_VPV|H�6ZQM}�VX�XT LEuCJs]~yY[v]_SIO�HWu M L>[ QKIP^_LEu{L8uUL=^ QMT��{HWwXL=u:}�LE^_^~HW} QM^~^_L[��3VfLEu+^ QMwPNXLE}�LEu{yMLEu=� I!MMNXLFT{VnQ�[v]_QM^_LaHWS ]_y�yML � TUVXQ�[v]_QM^_L 1 � � QBLEL>O�L 4XL=J3NXL=uaV!MBTU]~w�T{]_NXLQ [�[vQMwXy�LEwXL\HW} 4X]~VXV|H�6ZQ�}�VX�PT�T{]_w�uUHW^~^_L ]�]~y3y�L � TUVnQ�[U] QM^�4��Xy�HW}�}�L=^_TUL9IfLEu{HWuFV!M�L=w}�]_T O�HWuUT [ MML=^_T{L � D$0 ��1 � [ULEN�6=LE^_^~LEwXL 4nQMu L=w u{LEy�yML L=SWLEwXT{y QMV|L=uBTUHW}�O�LE]~^ QMyY[U]_S y QMw 4XQ
IP^_]~[{[cHWVXVPORQ [U[vL>[8T{HW} ]_y�yML � T{VnQ�[v]_QM^_LFw!M�uauUH�[U[vL=wXL�TUy QM^f^HGWT{LI]~y3y�L � TUVnQ�[U] QM^~LFHWVXVXSYQZJMLEu 1�nHWu{TUyE�{LE^~^_]~SWLFT{[vL=N�6EL=^_^~LEuaO��3uUL=u8] O�HWuUT{yZ�{L=^_^~]_SWL�HW}�SW]~JMLE^_T{LEu=�3TPM w!MMu�NP�3uUL=[ I|L>JWLESMLEu�TUL=Su{�XwXNP[8] LEw�T [vuU�Py�[U�XuUL=u{[FHWS uULEVfL=[ULEu [F^HGK�3V|L��sJ3]_^ O�HWuUT{yE�{LE^_^~]_SWL�T{[ULEN�6=LE^~^_LEu�JKB8u{LBy�w���[ �[UL=[�[U]_^ O�HWu{TUyE�{LE^~^_]~SWL QMT{V|L=yY[vLEuFJWL=N HM}�SW]�JWL=^_TUL=wXL 1 �IwXNXL=uFTU^_]~yMLBHW}�T{[ULEwXNP]_SWL>4XL=[ULEu8J3]_^
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O��su{]_wXSMTU}LGWwXT{[ULEu{L=[ [U]_^awPHsL=w � 6EHM}�VX^~L�� TUVX]~yML ��A�6=LE^_^~LEu J�B8u{L�y3wY��[U[UL=[ [v]~^au{L=[vwP]_wXSWL=wuUHM[{[vLEw y�HW}�}�LEu,O�uUQ	w!MMu�NXLEw6S MMu�]~wXw ] O��3uU]~wXSWT{O�L=^~[UL=[ 1 � L=[{[vL y�Q�w6SM]B]_wXwY[vu �3y3yQKJ�Q�[ 6ELE^~^_L=wXT QMyY[U]~J3]~[UL=[ L=u y�wY�3[{[vL>[B[v]_^ Q�[{O�LEu{NXTU}�LET{TU]_SML TvQM}�}�LEw�4XL=wXSWL=u JWL=N M,w!ML=[B} MM^ 1 �IH3LEw T [vLENO6ELE^~^_L=u 4nQMuBL>[BO��su{]_wXSMTU}LGWwXT{[ULEu T{HW} L=u y�wY�3[{[vL>[ [U]_^CTULEy��XwPN!B8uULTvQM}�}�L=w�4XL=wXSWLEuITUHW}�O�HWuILEy�TUL=}�VfLE^zQ [ J�QMuU]_QMT��{HMwXLEuI] O��3uU]~wXSWT{uvQ�[ULEw ]�O��su{]_wXSMT{O�LE^�[vL>[LEu\QKJ�4XL=wXSW]~S QZJ ORQMu{[ULEw [U]_^zu{HM[U[ULEw ]zO��3uU]~wXSMO�L=^~[vL>[ 1 xzw	QMwPwXLEw [��3VfL T [vLENO6ELE^~^_L�TUHW}
� �@QBLEL>O�L }�L=wXLEu�IP^_]_u+}�]_T{[UHW^_y�L=[aLEu8TPMMy QM^~[UL � }�]_T{VX^ Q�6EL � 6=LE^~^_LEu=�PNX]~TUT{L O��3uULEu�y��Xw�w!M�uuUHM[{[vLEw�^_�Py�[ULEuF]�LEw I|L=T{[ULE} [I^_HWy QM^~]~[UL=[ 1 � � QBL=L=O�L yMHWwXy�^~�XNXLEu{LEuI}�L=N�Q�[F[ULEHWu{]_LEw�HW}NXL=[ y�HWSWwX]�[v]~JML,y QMu{[UL=[ L=u NXLEw/}�HsNXL=^_^~LEw	QZJ"4P]_VXVfH$6EQM}�VX�XT T{]_w	O��XwXy�T��{HMw T{HW} L=u
I|L=T{[�TUVfLET{] !nT{LEu{[�HWSL4nQMu �XLET{[�L=y3T{V|L=uU]~}�L=w�[ULE^~^_L IfL=J3]_T 1

��� 	 � ����D ��� � 587C;E9 � �	� ��� 9 � < � D�! � 9
��L=TU�X^�[ Q�[ULEwXL�]FNXLEwXwPL T{[U�XNX]_L=w�L=u InQ�TULEu [,V!M uUL=SW]_T [vuUL=uU]~wXSWLEu O�uUQ InQMu{L�[UH u{HM[U[ULEuE�}�L=N 4XHKJWLENsJWLEyY[�V!M NXLEw/L=wXL�uUHM[{[vL=w 1 � L>[ LEu NXL=u{O�HWu ]~y�yML�} �X^~]_S M�[vuUL=y�yML�wXH3LEwyMHWwXy�u{L=[vL�TU^~�P[vwP]_wXSWL=uE�C}�L=w u{LET{�X^~[vQ�[vL=wXL�O�uvQ NXL,[vH u{HM[U[ULEwXL�SW]~u QMwY[��3NXwX]_wPSWLEu HW}y�Q�uvQMyY[vL=uU]~T{[v]~TUy�LI[vu{LEy�yML 4PHWT8T{[ULEN�6=LE^~^_LEwPL TUHW}�HWSWTPM LEu�Js]~T{[a]f[U]_NX^~]_SWL=uULFT{[U�XNX]_L=u 1 ��L �TU�X^�[ Q�[ULEwXL 4XLEwY[UL=[+O�uvQ uUHM[{[vLI� 0 � HWS = < QMwY[��sNPLEu8Q [�I�MMNXLFO�HWuU}�LEw�V!M O�HMuUTPGMy3TUQMVXVnQ �uvQ�[UL=[+HWS9I|L=^HGWwPwX]_wXSMLEw�]_wXwYJ3]_u{yML=[+V!M T{[ULEN�6=LE^~^_LEwPLETcO��su{]_wXSMTU}LGWwXT{[ULEu 1 �n�3u{]_wXSWT O�LE^�[vLEwPLJMQ�uI}�LET [ T [ QKIX]~^_L w!MMu�uUH�[U[vL=w !ny�y I|L=^HGWwPwX]_wXS�]�NXL=[�!nuUy QMwY[ULENXL O�HWuUT GWy�TvQMVXVXQMuvQ�[UL=[ 1�aLE^ GWwXwX]~wXSWLEw SWQ T [CGWu{uUL�HWS }�LEu�T [ QKIP]_^_L�O��su{]_wXSMT{O�LE^�[vL=u 1 
 LEHM}�L>[vuU]~LEw [U]_^PNPL=[ !nuUy QMwY[ �LENXLBO�HWu{TPGWy�TvQ�VXVnQMuUQ�[vL>[Iy QMw 4nQ T{[U]_} �P^_LEu [FwY�sT{SK�{L=uUu{]_S24XL>[vL=w�[U]_^�u{HM[U[ULEw�HWS�}�HM[U]~JMLEu{[[v]_^+}�LEu QMyY[U]~J3]~[UL=[ 1 � L>[ TULEu �s[ [v]~^aQ�[ NP�3uUL=[UT HWVXVX}�LEu{y�TUHW}L4XL=[ }�L=NPJ3]_uUy�LEu [U]_^+HWST{[��3uUy�LEu�QMyY[v]~J3]�[vL=[ULEw [U]_^aT [vL=N�6EL=^_^_L=wXL 1 ��]_wXL�u{LETU�P^~[ Q [vLEu Q�w�[��3NXL=u�Q�[ uUHM[{[vL=wXL,J3]_TUL=uHW}�SM]~JWL=^_T{LEwXL T{[PGWuUT [ HMVXVX}�LEuUy�T{HW} 4PL=[vL=w ] !nu{y�Q�w�[UL=[ O�HWuUT GWy�TvQMVPVnQMuvQ [ }�LEN I|L=^HGWw �wX]_wXS 1

� ��H�[U[vL=wXT+QMyY[v]�Js]�[vL>[vTUwP]~J�M JMQ�u 4OG �MLEu{LIw!M�u+NPLEw !Xy3y5IfLE^ GWwXwX]~wXSBTvQM}�}�LEwX^~]_y�wXL=[}�L=N�TvQM}�}�L O�HMuUTPGMy3TUQMVXVnQ�uvQ�[F�P[ULEw I|L=^HGWwPwX]_wXS 1
� � [vL=N�6EL=^_^~LEwXL=T�O��su{]_wXSMT{O�LE^�[:J�QMu�T [CGWu{uUL�HWSB}�LEu:T{[ Q�IX]_^~LaHKJWL=uc[U]_N w!M�u�uUHM[{[vL=w�!ny�y
I|L=^HGWwPwX]_wXS 1

� ��H�[U[vL=w�JMQ�u�}�L=uFQMyY[v]~J,]�NXL=[ !nu{y QMwY[vLENPL QMVPVnQMuvQ [vL=[FL=wXw�]�NXL=[�uU�PwXNXL 1
� �X�su{]_wXSMT{O�LE^�[vL=w [U]_^zT{[ULENXL>6EL=^_^_L=wXL�J�QMu T{[vQKIX]~^_L HKJWLEu �nLEu{L TUL=T��{HWwPLEu w�MMu\NPL IX^~LuUL=SW]_T [vuUL=u{[F] !XuUy QMwY[vL>[ Q�VXVnQMuUQ�[FLEwXw ]�uU�PwXNP[IQMVXVnQ�uvQ�[ 1
� � L=[�NX]~T{[vQM^_L ^_QMwXNXL=}�L=uUy�L=[�yMHWwY[UuUHW^~^_LEu [vLBT [vLENO6ELE^~^_L=wXLET�O��3uU]~wXSWTU}LGWwXT [vL=u 1
� � L=[ IX^_L�]fNXLEwXwPL T{[U�XNX]_L=w,]_y�y�LIJ3]_T [8Q�[aNXL VPuUHWy�TU]~} Q�^_LF^ QMwPNXLE}�LEu{yMLEwPL 4nQMNPNXL]_wXwYJ3]_y�wX]~wXS V!M T{[ULEN�6=LE^_^~LEwXT�O��3uU]~wXSWT{} GWwPT{[vL=u 1
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� � L=[ IX^~L VfHWT{[U�X^_L=u{[�Q�[;I|L=^HGWwXwP]_wXSWL=w HWS	SWL=HW}�L>[vu{]_LEw0[v]_^FO�HWu{TPGWy�TvQ�VXVnQMuUQ�[vL>[T{[v]~} �X^~LEu{[UL:u{HM[U[ULEwXT�]_wY[ULEuUL=TUT{LcO�HMu�HW}�SW]~JMLE^_T{LEwXL��EHWS�NPLEuU}�LEN9GWyY[ULzNXLEw wXL=J3u{HWwnQM^~LQMyY[v]~J3]�[vL=[ULEw�[v]~^�T{[ULEN�6=LE^~^_LEw 1

� ��� � � 7�D�<=@ � ��;>< ��; ��587C5 @B7 � 5�;��
� L=[cLEu:SK�{HWu [:O�M T [v�XNX]~LEu�V�M uUHM[{[vLEu:TUHW}*�P[UO�HWu{TUy�LEuzHW}�SW]~JMLE^~TULEwPLaO�uU]�[U[Z� �P[ULEw TUVXQ�[v]_QM^_LHMVXVXSYQZJWL=u 1 �n�XwPwXLEwXL ]CNXLEwXwPL�T [v�XNP]_LEw 4nQ�uBQMwY[��3NXL=[\Q�[ IfLE^ GWwXwX]~wXS,HWS�SMLEHW}�L=[UuU]_T{yO�HMuU} y QMw }�HM[U]~JWL=uULcuUH�[U[vL=w [v]~^�MI�P[{O�HWuUT{yML+O�HWuUT GWy�T{O�LE^�[vL>[Z� HWS Q [CNPL=[U[ULa]~SK�{L=w\V!MZJ3]_u{yML=uT [vL=N�6EL=^_^_L=wXLETFO��3uU]~wXSWTU}LGWwXT [vL=u 1 � [ULEN�6=LE^~^_LEwPL L=uFNXLEu{}�L=N�QMyY[U]~JWLBO�HWu{NX]�u{HM[U[ULEw !nwXwXL=uHM}�SW]�JWL=^_TUL=wXLa]~wY[vLEu{LET{TvQMwY[vL�HMSIO��3uU]~wXSWTU}LGWwXT [vL=uUL=[�y�Q�w J�B8uUL8NXu{L=JML=[+QZJ uUHM[{[vLEwPT�HWVXV �}�LEu{y�TUHW}L4XL=[E�PL>JswY[U�XLE^�[FQZJ 4YJ�Q uUHM[{[vL=w;4nQMuaO�HMuUTPGMy�[ M 4��XTUy�L 1 � L=uU}�LEN�J3]_^fT{[ULEN�6=LE^ �^~LEwXL�y��XwPwXL�J�B8u{L�}�LEu Q�y�[U]~JML�]aHW}�SM]~JWL=^_T{LEu u{HM[U[ULEw/T{�3wXL=T LEu T{V|L=wXwXL=wXNXLM�+LEwPw0]HM}�SW]�JWL=^_TUL=u\T{HW}"yE�{LENXL=u NXLEw 1 � ]_NXL=uUL T [v�XNP]_LEu\}�L=N TvQ�}�}�L�L=y�TUVfLEuU]~}�L=wY[vLE^~^_L�NXL �T{]_SWw�y QMw��XwXNXL=uPIY�3SWSWL��fL=^_^~LEu�QM^�[vL=uUwnQ�[U]~J�[�}�HM[CIfL=J3]~TULM�PLEw�TU^_]~y T [vLENO6ELE^~^_LEQMyY[v]~J3]�[vL=[ 1
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� % �Y� 1 020K1 �W� 0)?$1 �Y� 1 � 0 � ?$1 �Y� 1 � 0 0)D$1 ��� 1 � 0 �W� 1 � ?O1 � 0 �W� 1 � ?O1 � 0
� � �Y� 1 020K1 �W� 0�
�1 �Y� 1 � 0 0�
$1 �Y� 1 � 0
� � �Y� 1 020K1 �W� � �$1 �Y� 1 � 0 � ?$1 �Y� 1 � 0 ��� 1 ��� 1 � 0 0202130 � 1 � 0 0202130 � 1 � 0
� � �Y� 1 020K1 �W� 0 � 1 �Y� 1 � 0 � ?$1 �Y� 1 � 0 � 021 � ?O1 � 0

 % �M� 1 � ?$1 � 0 � ?$1 � �$1 � 0 � �$1 � �$1 � 0 � 
$130 � 1 � 0

 � �M� 1 � ?$1 � 0 ��� 1 � �$1 � 0 � ?$1 � �$1 � 0 � 021302021 � 0

 � �M� 1 � ?$1 � 0 0
D�1 � �$1 � 0 � 
�1 � �$1 � 0 0 � 130 � 1 � 0

 � �M� 1 � ?$1 � 0 0��$1 � �$1 � 0 � <$1 0 � 1 � 0 0K021 0 � 1 � 0 0 � 130 � 1 � 0

 � �M� 1 � ?$1 � 0 0)?$1 � �$1 � 0 � 
�1 � �$1 � 0 0 � 130 � 1 � 0

 � �M� 1 � ?$1 � 0 0 � 1 � �$1 � 0 � 
�1 � �$1 � 0 � 
$1 � 021 �Y�

 	 �M� 1 � ?$1 � 0 0�
�1 � �$1 � 0 � 
�1 � �$1 � 0 0 � 130 � 1 � 0

�� �M� 1 � ?$1 � 0 0
D�1 � �$1 � 0 � 
�1 � �$1 � 0 � �O1302021 � 0

 � �M� 1 � ?$1 � 0 0)?$1 � �$1 � 0 � 
�1 � �$1 � 0 � �O1 �Y� 1 �Y�

 %�� �M� 1 � ?$1 � 0 � ?$1 020K1 � 0 � ?O1302021 � 0

 %	% �M� 1 � ?$1 � 0 � ?$1 020K1 � 0 0 � 1 0 � 1 � 0 0 � 1 � 021 �W� � �O1 �Y� 1 �Y� � �O1 �Y� 1 �Y�

 %�� �M� 1 � ?$1 � 0 � D�1 020K1 � 0 0 � 1 0 � 1 � 0 �M� 1 �Y� 1 �Y� �M� 1 �Y� 1 �Y�

 %�� �M� 1 � ?$1 � 0 � �$1 020K1 � 0 0 � 1 0 � 1 � 0 0 �O1 �W� 1 �W� 0��O1 �Y� 1 �Y� 0��O1 �Y� 1 �Y�

 % � �M� 1 � ?$1 � 0 �W� 1 020K1 � 0 0 � 1 0 � 1 � 0 0�
$1 � 021 �W� 0��O1 � <O1 �Y� 0��O1 � <O1 �Y�

 % � �M� 1 � ?$1 � 0 � �$1 020K1 � 0 0 � 1 0 � 1 � 0 � �O1 �Y� 1 �Y� � �O1 �Y� 1 �Y�
� % 0)<$1 0 � 1 � 0 � D�1 �Y� 1 �Y� � D$1 �Y� 1 �Y�
� � 0)<$1 0 � 1 � 0 � 
�1 � <$1 �Y� 020K1 �M� 1 �Y� 0��O1 �M� 1 �Y�
� � 0)<$1 0 � 1 � 0 � �$1 � <$1 �Y� 020K1 �M� 1 �Y� � 021 � ?O1 �W� �M� 1 � D$1 �Y�
� � 0)<$1 0 � 1 � 0 0 � 1 � <$1 �Y� 020K1 �M� 1 �Y� � 
$1 �M� 1 �Y�
� � 0)<$1 0 � 1 � 0 0 � 1 � <$1 �Y� 020K1 �M� 1 �Y� 0�
$1 �M� 1 �Y�
� � 0)<$1 0 � 1 � 0 0)<$1 � 
�1 �Y� � D�1 � 
�1 �Y� � D$1 � ?O1 �W� ��� 130 � 1 �Y�
� 	 0)<$1 0 � 1 � 0 0 � 1 � 
�1 �Y� � D�1 � 
�1 �Y� � �O130 � 1 �Y� � �O130 � 1 �Y�
��� 0)<$1 0 � 1 � 0 < � 1 � 
�1 �Y� � 
�1 � D�1 �Y� < � 130 � 1 �Y� < � 130 � 1 �Y�
� � 0)<$1 0 � 1 � 0 <O0K1 � 
�1 �Y� � 
�1 � D�1 �Y� < � 130 � 1 �Y� < � 130 � 1 �Y�
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: wnQM^��sT{LEy�uU]�[vL=uU]_L=u�HWS VnQMuUQM}�L>[vu{LBTUHW} IP^_L IXu{�XyY[I] � LETUT � QMwXQM^�]�NXLEwPwXL\T [v�XNP]_LEw �
� � � A Q QMu [vL=wXL IX^_LB^_QMSWL>[F] ORQMuUSMLEu 1
����� � ��
 � A 
 �{LEwXwPHW}�T{wX]~[{[v^~]_S\O��3u{]_wXSWT O�uUL=y�JMLEwXTI] O�HWu{TPGWy�T{O�L=^~[UL=[ IX^_L IfLEu{LESWwPL=[ 1
����� � ��
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Cell Report for Session b14v2/B14f0416-01p.cut

General Information:

Session Date:  Friday, January 18, 2002
Session Time:  1:10 pm
Session Description: el. 8,7,6,4,9,109 tr>275 4.reg i felt

Cells Analyzed:  1
Probes Analyzed:  0

Session Duration (minutes):  10.7
Detected Time (minutes):  10.6
Good Detects (%):  99.7

Apparatus Size (pixels):  1776
Apparatus Center (x, y):  (38, 25)
Apparatus Borders: Left:  16Right:  61

Top:  0Bottom:  51

Options: Filter Data for Time Between Event Flags Only:  false
Filter Data for Non-theta Only:  false
Filter Data for Theta Only:  false
Filter Data for Non-movement Only:  false
Filter Data for Walking Only:  true
Read Breakpoints from a File:  false
Write Breakpoints to a File:  false
Read Apparatus Map from a File:  false
Write Apparatus Map to a File:  false

Parameters: Time Threshold (seconds):  0.000001
Speed Threshold (cm/second):  0
Position Sampling Frequency (Hz):  50.0
Maximum Non-theta Score:  25
Minimum Theta Score:  40
Maximum Still Speed (cm/second):  3
Minimum Walking Speed (cm/second):  4
Pixel Collapse Factor: 4.0
Breakpoints Read from File:
Breakpoints Written to File:
Apparatus Map Read from File:
Apparatus Map Written to File:
Event Begin Flag:  b
Event End Flag:  e
Minimum Inter-LED distance (cm):  2.5
Maximum Inter-LED distance (cm):  10.0
Tracker Pixel Collapse Factor: 4.0
Smoothed Map Smoothing Factor: 0.500

Probe 0, Cluster 1

Grand Rate (spikes/second):  1.153

Rate Threshold (spikes/second):  0.000001

Smoothed Rate Threshold (spikes/second):  0.100000

Rate/Time Map Correlation:  0.022

Rate/Time Map Correlation Statistics:  z = 0.871, p = 0.384

Rate Map Coherence:  0.052

Rate Map Coherence Statistics:  z = 2.034, p = 0.042

Total Spikes:  737

Detected Spikes:  735

Good Spikes (%):  99.7

Number of Fields:  2

Field Number:

Grand Rate (spikes/second):

Center Rate (spikes/second):

Center (x, y):

Total Pixels:

Field size (% of apparatus):

Total Spikes:

Total Time (minutes):

Spatial selectivity:

1

6.2

8.9

(36, 43)

5

0.3

20

0.1

7.9

2

8.1

12.5

(30, 21)

5

0.3

6

0.0

11.2

Out of Field Rate (spikes/second):  1.119

Out of Field Pixels:  1509

Out of Field Spikes:  709

Out of Field Time (minutes):  10.6
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Cell Report for Session b14v2/B14r0216-01p.cut

General Information:

Session Date:  Monday, January 21, 2002
Session Time:  12:56 am
Session Description:  reg. 3, 8, 5, 78, 9, 109,   tr250

Cells Analyzed:  2
Probes Analyzed:  0

Session Duration (minutes):  14.0
Detected Time (minutes):  13.9
Good Detects (%):  99.8

Apparatus Size (pixels):  1255
Apparatus Center (x, y):  (37, 26)
Apparatus Borders: Left:  19Right:  56

Top:  5Bottom:  47

Options: Filter Data for Time Between Event Flags Only:  false
Filter Data for Non-theta Only:  false
Filter Data for Theta Only:  false
Filter Data for Non-movement Only:  false
Filter Data for Walking Only:  true
Read Breakpoints from a File:  false
Write Breakpoints to a File:  false
Read Apparatus Map from a File:  false
Write Apparatus Map to a File:  false

Parameters: Time Threshold (seconds):  0.000001
Speed Threshold (cm/second):  0
Position Sampling Frequency (Hz):  50.0
Maximum Non-theta Score:  25
Minimum Theta Score:  40
Maximum Still Speed (cm/second):  3
Minimum Walking Speed (cm/second):  4
Pixel Collapse Factor:  4.0
Breakpoints Read from File:
Breakpoints Written to File:
Apparatus Map Read from File:
Apparatus Map Written to File:
Event Begin Flag:  b
Event End Flag:  e
Minimum Inter-LED distance (cm):  2.5
Maximum Inter-LED distance (cm):  10.0
Tracker Pixel Collapse Factor:  4.0
Smoothed Map Smoothing Factor:  0.500

Probe 0, Cluster 1

Grand Rate (spikes/second):  4.571

Rate Threshold (spikes/second):  0.000001

Smoothed Rate Threshold (spikes/second):  0.100000

Rate/Time Map Correlation:  -0.028

Rate/Time Map Correlation Statistics:  z = -1.001, p = 0.317

Rate Map Coherence:  0.789

Rate Map Coherence Statistics:  z = 37.603, p = 0.000

Total Spikes:  3829

Detected Spikes:  3824

Good Spikes (%):  99.9

Number of Fields:  2

Field Number:

Grand Rate (spikes/second):

Center Rate (spikes/second):

Center (x, y):

Total Pixels:

Field size (% of apparatus):

Total Spikes:

Total Time (minutes):

Spatial selectivity:

1

24.7

40.6

(51, 31)

78

6.2

938

0.6

14.9

2

18.9

27.0

(36, 40)

45

3.6

833

0.7

9.9

Out of Field Rate (spikes/second):  2.722

Out of Field Pixels:  1117

Out of Field Spikes:  2053

Out of Field Time (minutes):  12.6
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Cell Report for Session b14v2/B14S0516-01p.cut

General Information:

Session Date:  Thursday, February 14, 2002
Session Time:  2:35 pm
Session Description:  el: 2,8,5,7,3,9 tr>250. 5.reg med mat

Cells Analyzed:  1
Probes Analyzed:  0

Session Duration (minutes):  14.3
Detected Time (minutes):  14.2
Good Detects (%):  99.2

Apparatus Size (pixels):  2150
Apparatus Center (x, y):  (39, 26)
Apparatus Borders: Left:  17Right:  61

Top:  0Bottom:  52

Options: Filter Data for Time Between Event Flags Only:  false
Filter Data for Non-theta Only:  false
Filter Data for Theta Only:  false
Filter Data for Non-movement Only:  false
Filter Data for Walking Only:  true
Read Breakpoints from a File:  false
Write Breakpoints to a File:  false
Read Apparatus Map from a File:  false
Write Apparatus Map to a File:  false

Parameters: Time Threshold (seconds):  0.000001
Speed Threshold (cm/second):  0
Position Sampling Frequency (Hz):  50.0
Maximum Non-theta Score:  25
Minimum Theta Score:  40
Maximum Still Speed (cm/second):  3
Minimum Walking Speed (cm/second):  4
Pixel Collapse Factor:  4.0
Breakpoints Read from File:
Breakpoints Written to File:
Apparatus Map Read from File:
Apparatus Map Written to File:
Event Begin Flag:  b
Event End Flag:  e
Minimum Inter-LED distance (cm):  2.5
Maximum Inter-LED distance (cm):  10.0
Tracker Pixel Collapse Factor:  4.0
Smoothed Map Smoothing Factor:  0.500

Probe 2, Cluster 1

Grand Rate (spikes/second):  0.865

Rate Threshold (spikes/second):  0.000001

Smoothed Rate Threshold (spikes/second):  0.100000

Rate/Time Map Correlation:  0.069

Rate/Time Map Correlation Statistics:  z = 2.958, p = 0.003

Rate Map Coherence:  nan

Rate Map Coherence Statistics:  z = nan, p = nan

Total Spikes:  743

Detected Spikes:  726

Good Spikes (%):  97.7

Number of Fields:  2

Field Number:

Grand Rate (spikes/second):

Center Rate (spikes/second):

Center (x, y):

Total Pixels:

Field size (% of apparatus):

Total Spikes:

Total Time (minutes):

Spatial selectivity:

1

9.6

17.1

(60, 47)

42

2.0

447

0.8

55.0

2

8.3

12.1

(19, 8)

9

0.4

30

0.1

38.9

Out of Field Rate (spikes/second):  0.311

Out of Field Pixels:  1771

Out of Field Spikes:  249

Out of Field Time (minutes):  13.4
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