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��[�Ia« Æ ' ¯² HJ[�M�HN�eM>QSIzL^QSEU[�M�G { G�EUM A �8�>K�IS��G"G�EU[�M ;�<>= Ò/?WFYxL�\U\U[�qDEOM A QS_��TRT[FC>�eI"M�L�H+H { R { \�L�Q"EO[�M�IzL�Q"�7� 8: ; �/?P�9QS[�Wl��LTb�I"�+�TKfL^IzL�RT�+QS�+I =�| _V�Tq
�+Q§ { ��HN[�I"IS��HNQ"EO[�M�E�GmM�[�Q { Gt��C =¶| _���b�[�I"R [^bdQS_���C>�iGtEUIS��CxQ"_�EOM�M�EOM A b { M�HJQ"EU[�MwE]G7L A L^EOM¶LGt�eI"EU�iG�[^bd	 ® K�EO��HN�+qDE]Gt�k\UEUMV��L^I�Gt� A RT�+MFQzG = @ C�C>EOQ"EU[�M�L^\aHN[�MfGtQ"IuL^EOM>QuGrL^IS�oQ"_�L�QmQ"_��oG { Itb�L�HN���L^\ { �Z[^b}Q"_V��QS_�EUMVM�EUM A b { M�HNQSEU[�MyE]G��c�F��CoL^Q { M�EUQ�YkL^MfCyQ"_fL^QDEUQpE�G`M�[�M5��M�� A L^QSEU�/�(�+\�G��+qD_��+IS� =| _�� A® ¯
�mL�M�C_« Æ ' ¯² HN[�M�HN�+MFQ"IuL^QSEU[�MfGZL^IS� { Gt��C�Gt�eK�L^IuL^Q"�e\UY�QS[�C>�+Q"�eI"RTEOM��ZQ"_V�/ðS�1����HNQ"EO�/�GñQ"_VEUM�M�EOM A b { MfHNQ"EO[�M�G(Gt_V[^qDM�EUM`� A�{ I"� <F= � = | _���Gt�S�fQzGZK�I"�iC>E�HNQS��CyR�[FC>�+I"M�L�H+H { R { \]L^Q"EO[�MIzL�Q"��GZ[�b~� = ��Ó8Ð�L^MfC_� = ��ÓG�oR�Ù�Lmb�[�I(Q"_�� A® ¯
�kL�M�CV« Æ ' ¯² HN[�M�HJ�+M>QSIzL�Q"EU[�MxCF�+I"EO�/��CyK�IS[T��\O��G1�I"�iGtK���HNQSEU�/�+\OY =9| _��dG�[�\ { Q"EU[�M�GBL^I"��GtEORTEU\]L^I;�/IS�1§���HNQSEUM A QS_��([��/�+IzL�\U\*G�EURTEO\�L�I"EUQ�Ym[�b`Q"_��dG�Kl�iHNEU��GHN[�M�HN�+MFQ"IuL^Q"EO[�M�G =m| _���G��rb { M�HNQSEU[�M�G(C>E²���+I�b�IS[�R¤QS_��mRT[FC>�+\O��CyKVI"[T�f\U�kL^W�[��/�YÜ>ÒC�3�TRT�+Q"�eIzGGtEOM�HN�TQS_���HN[�MfHN�+MFQ"IzL�Q"EO[�M�Gr[�b(W�[�Q"_¼GtK���HNEO��GrK�IS��C>E�HJQmC>��HJI"��L�GtEUM A Ñ�[�\O[FHN�+M��oL�H+H { R { \]L^Q"EO[�MIzL�Q"��G =w| _V��C>Eª�P�eI"�+M�HJ�TW��+Q�q
�+�+M�QS_���H { I"�/�iGrE�G A IS��L^QS��GtQkM���L�I�Ò3�C��RT�+QS�+IzG��9qD_��+I"�oQS_��+EUIHN[�M�HN�+MFQ"IuL^Q"EO[�M5��EUMFb��+I"IS��C7L�H+H { R { \]L^Q"EO[�MmIuL^Q"�iG
C>Eª�P�eI"��CmRT[/G�Q =}| _��ZM�[�QzL^WV\U��b���L�Q { IS��[�b9W�[�Q"_[^b�Q"_���G��oEUM>b��+ISI"��C�Q"_�EOM�M�EUM A b { M�HNQSEU[�MfG7L�I"�oQ"_��oM��iL^I-î+�+IS[5��L�\ { ��GmL�Q�Ò3¬C��RT�+QS�+IzG���W��+\U[�qqD_�E]Hh_�Q"_��+YoEOM�HNI"�iL�Gt�(qDEOQ"_�C>�+KVQ"_ =B| _��`ðS�1����HNQ"EO�/�GñrQ"_VEUM�M�EOM A b { M�HNQSEU[�MfG�I"�G× { EOI"�(Q"_�L�QZQ"_V�E�HJ�T_�L�G { M�CF�+I A [�M���C>��HJI"��L�GtEUM A Q"[�QuL^\B�/�+I"QSE�H+L�\pGtQ"IuL^EOM°qDEOQ"_�EUMfHNI"��L�GtEOM A C>�+K�QS_���ú�ÏH¢;Ï5QS_��+Y_�L+�/� { M�CF�+I A [�M��kQ"_�E]Hhg/�eM�EUM A = « { Hh_�LTQ"_VEUM�M�EOM A b { MfHNQ"EO[�M Gt�+�+RsG { M�\UEOg/�+\UY A EU�/�+M�ð"I"�iL�Gt[�M5�L^WV\U�Gñ�L�G"G { RTK�QSEU[�M�GrI"� A L^IuC>EUM A Q"_��E§�[�q�_�E]GtQS[�I"Y L^MfCµE]HN�kI"_��+[�\U[ A Y7�9��G�K���HNE�L�\U\OY�GtEUMfHN�TQ"_V�IzL�C�L^IB\�L+Y/�+IaC�L^QuL ; Gt��HJQ"EU[�M�� = z/?pG { KVKl[�I"QZMV��L^IBG�Q"��L�C>Y���GtQuL^QS�-Ñ�[�\U[FHN�+MV�rCFEU�FE�C>� A �+[�R��+Q"ISY =
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�mL�M�C/« Æ ' ¯² ��C>�+I"EO�/��C�L�H+H { R { \]L^Q"EO[�MIuL^QS�mK�I"[G��\U��G ; HJ�+M>QS�+IDK�L�M��+\®? = Ã�[�QSQ"��C�H { I"�/�(E�GDQ"_�EOM�M�EOM A b { M�HNQ"EO[�M�H+L^\]H { \�L�Q"��C7b�IS[�R¡��M�EOQ"��e\U�+RT�eM>QpRT[FC>�+\ = }9L�M��+\�G ; L/?BL^MfC ; H^?BG�_�[�q±L A �kCFE�G"HJI"�+K�L�M�HNEO��Gab�[�IZQ"_V�mQ"_�EOM�M�EUM A b { MfHNQ"EO[�MIS�G× { EUIS��C7WFY A® ¯
�(L^M�C`« Æ ' ¯² ��C>�+I"EO�/��CTL�H+H { R { \�L�Q"EO[�MkIzL^QS��G =
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�e�/�+I;�JQ"_��9QS_�EUMVM�EUM A b { M�HNQ"EO[�M���À Ú E�G*H+L�\�H { \�L^QS��CZL�G"G { RTEUM A QS_�L^Q�Q"_V�
CFEU�FE�C>�A �e[�RT�+QSI"YZE]GÁEOMmG�Q"��L�C>YmG�QzL^QS�7�/L�M�CrqDEUQS_mQ"_��p\�L^I A �aL�H+H { R { \]L^QSEU[�M(IuL^Q"�D��L�I"E�L�Q"EO[�M�G9G {�A�A ��GtQS��CWFY�Q"_�� A® ¯
�THN[�M�HN�+MFQ"IuL^QSEU[�MfG1�9G�Q"��L�C>Y GtQzL�Q"� A �+[�R��+Q"ISY�C>[/��GrG��+�+R { MV\UEUg/�e\UY =�Â [�M5��GtQS��L�CFY§�[�qÃHN[ { \]CoHN[�MFQ"ISEUW { QS�ZQ"[kQ"_V�(Gt_�L�K��r[^bjQ"_��ZQS_�EUMVM�EUM A KVI"[T�f\U�7�FW { QBW>Yk_�[�q�R { Hz_P»��%MyQS_�E�GGt�iHNQ"EO[�M���Q"��G�Q`Q"_���Gt�+MfGtEUQSEU�FEUQ�Yr[�b*QS_��ZQ"_VEUM�M�EOM A b { M�HNQSEU[�M7QS[rE�HJ�BGt_��+�eQ�QS_�E�HzgFM���G"G���L�I"E]L^Q"EO[�M�G =
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Ö 6 ÖÈ�qD_V�+I"�rÅ ® L^MfCTÑ ® L^I"� A EU�/�eMTW>YmQS_��+EOI
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QS_��ZHJ[�I"��GtEOQ"� =}| _��(L�H+H { R { \�L�Q"EO[�MrIuL^QS��K�IS[^á�\O�ZqD_�E]Hh_mE]G�HJ[�M�G�E�GtQS�+MFQ�qDEOQ"_kQ"_�E]G9Q"EUR���G"H+L�\U�L�M�CxQ"_�EOM�M�EOM A b { MfHNQ"EO[�MxE]GrGt_V[^qDM�EOM�á A�{ I"� teà = Õ ; WP? =�| _�E]GrK�I"[�á�\U�kE�GdGt_�[�qDM�L^\O[�M A qDEOQ"_QS_��kHN[�I"I"�iGtK�[�M�CFEUM A A® ¯
�	��C>�+QS�+I"R�EUM���C�GtM�[�q~L�H+H { R { \]L^Q"EO[�MoIzL�Q"��G =r| _V�kL A IS�+�+RT�eM>QD[�b
QS_��



t Õà

A
ge

 (k
a,

 S
TD

_T
IM

E
_7

_9
5)

δ18O (o/oo)

(b)

−44    −40    −36

0

20

40

60

80

100

120

140
0 5 10 15 20 25 30 35

1200

1400

1600

1800

2000

2200

2400

Along profile coordinate (km)

A
pp

ro
xi

m
at

e 
al

tit
ud

e 
(m

)

m
ai

n 
co

re
 s

ite

<−− Taylor Gl (north) / Portal (south) −−>

(a)

����  !" #$&% #�' (�) * ) ! ��+ ," ! + ) - - ). " !/ 0 ) � + ," *1 . 23 4 43 + ) � " % (� � 5 , 0 ) + " - / 563 7/ 8 9: ; 0 ! 3 < -" 0 ) � + ," * � + / ) 4" 23 -3 !/ 2 5" 4" %



t Õ t

0 50 100

0

100

200

300

400

500

600

D
ep

th
 (m

)

Age (ka)

(a)

0 0.02 0.04 0.06 0.08 0.1
Accumulation rate (m/a)

(b)

Ò�E A�{ I"� teà = Õ Ü @ H+H { R { \�L�Q"E´[�M IzL^QS��K�I"[�á�\U��EUM>b��eI"I"�iC b�IS[�R Q"EUR���G"H+L�\U�k[�MvM�[�I"QS_��+I"M=�lL^M�g =× L^M��+\ ; L�? Ü?> EOIzHN\O��GPL�I"�pL A �pHN[�MFQ"IS[�\/K�[�EOM>QuGPRoL^K�K���C(L�\U[�M A IuL�C�L�I*\�L+Y/�+IzG�b�[�ISR¢HN[�IS�pGtEUQS� =�| _��CVL�Gt_V��Cy\OEUM��BE�G
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7ãIå1ÍjúHå | æ7þ=ã1ûWCÎyæRü>Í��J�� mÏ���Ï â�b�Áâ Ù�< � C t =
ÃB�+M>QS[�M â É = Ñ = â �
\U[FHzg>_V�+EUR â í = É = â g EO\�Gt[�M â ^ =c>B= â L^MfC¤^/Q { EU�/�eI â Ì =�; t < � < ? =¥g E�G"HJ[�M�G�EUML^M�C(��L^IS\UY�Ñ�[�\O[FHN�+M��dÉB\�L�HNE�L�\�_�E]GtQS[�I"Y â �%M�M��eI�ÔD[/G"GyÕ9R7WfLiYFRT�+MFQ â @ M>QuL^IuHNQ"E]H+L =\¦ þbCÍ���ã�û�7ãJ¹� ��äw��7ãIåh� âb����â�t Ù t � t ��Õ =
ÃBI"�+qDISY â Ã = í =k; t < � à ? = × \O�+E�G�Q"[FHN�+MV�°WVEURT[FC�L�\7IS��GtK�[�M�Gt�v[�b @ MFQzL^IuHNQ"E]HxE�HN� = � CÍjþ5ã�� â�W�§� ;�Ù�<�< Ó�? â Õ t Ð^�FÕ t CF=
ÃBI"�+qDISY â Ã = í =�; t < ��Õ/? = ��HN�¡�f[^q â W���C>IS[FHhg â L^M�C A �+[�QS_��+ISRoL^\�GtQ { C>EU�iG�b�IS[�R IuL�C>EO[j����Hz_�[Gt[ { M�C>EOM A EOM�\�L�M�C�[�byÌ�H;Ì { IzC>[L^/[ { M�C â @ M>QuL^IuHNQ"E]H+L = �%M >B=¨> IuL�C�CF[FHhg â ��CFEUQ"[�I â ��û=Í
7ãIå1Í]úHå~P�IæTä8å;úF��û9å	� â KfL A �iG < ÓCÓN� < �3Ò = �%MFQ"�+ISM�L^QSEU[�MfL^\yË�M�EO[�Mo[^bbÉB�+[�\O[ A E�H+L�\�^FHNEU�eM�HN��G =
ÃBI"�+qDISY â Ã = í =
; t < �3Ò�? = @ MFQzL�IzHNQSE�H+L Ü ÉB\�L�HNEU[�\U[ A E�H+L�\DL�M�C ÉB�+[�K�_>YVGtE]H+L^\aÒ�[�\UEO[ = | ��Hz_�M�E]H+L^\I"�+K�[�I"Q â ^�HN[�QSQ × [�\�L�I~ÔX��G���L^IuHh_��%M�G�Q"EUQ { Q"� â > L^RkW�ISE�C A � =Ò�EUI"�iGtQ"[�M�� â í = Ò = â g L�C�C>EUM A Q"[�M â Õ = Ã = â L�M�C > { M�MVEUM A _�L^R â í =�; t <�< à ? =(| _��dKl[�Q"�+MFQ"E]L^\�b�[�IW�L�GSL^\*RT�e\UQ"EOM AB{ M�C>�+Ih^ { RTR�EUQ â ÉBIS�+�+M�\]L^M�C =}| æ7þ5ã�û�CÎ�æRü©~�Î¢7å;úHæCÎªæz�/¹ â��J� ; t ÕCÒ�? â�t C Òi� t C � =Ò�EUQ�îeK�L^QSI"E�Hzg â í = í =*; t <�< Ð>? =B× IS�+\UEORTEUMfL^I"YdI"�+K�[�I"QB[�M�QS_��(K�_FY�G�E�H+L�\*L^MfC�GtQSIzL�Q"E A IzL�K�_�E�H(K�I"[�K���+I"QSEU��G
[�b9QS_�� | L+YF\U[�I~Ã�[�RT��E�HN�dHN[�I"� = ��û5Í
7ãIå1ÍjúHå | æ7þ=ã1ûWCÎyæRü>Í��J�] mÏ���Ï âZ�W� ;%Ù ? â �TÐ��F� C>=Ò { Ø"EOQzL â ^ = L^M�C\Ì�L^� â ^ =p; t <�< Ò/? = ÔX�e\�L^QSEU[�M5W��+Q�q
�e�+M5E]HN��Gt_��+�eQrEUMFQ"�eI"M�L�\��iHh_�[�I"�	�f��HNQ"EO[�M�GL^M�CoE�HN�Bb�L^W�ISE�H(L^Q�Ì�E:î { _�[p^/QuL^QSEU[�M â @ MFQzL�IzHNQSE�H+L = ��û9ûWCÎóä¦æRüR~dÎ�7å8úHæCÎªæz�/¹ â��¨��â Õ C�< ��Õ�Ó Ù>=Ò { Ø"EOQzL â ^ = L^MfC¥Ì�L^� â ^ =D; t <�< Ð>? =ª> L { G���G7L�M�C°MfL^Q { I"��[�b(E�HJ�	��G�_��+�+QdIzL�C>EU[w�%��Hz_�[�EUMFQ"�+ISM�L^\I"�	�f��HNQ"EO[�M�G(��GtQSEURoL�Q"��C�b�I"[�RÚQ"_V�oC>EU�e\U��HNQSI"E]HrK�I"[�Kl�eI"Q"EO��Gr[^b�E�HJ� = ��û9û�CÎóäKæRü«~�Î¢7å;úHæCÎªæz�/¹ â�W�Áâ � à ��� C>=
ÉB\O�+M â í = L�M�C × L^IS�+M â í =�; t < Ó Ù ? =(| _��r�e\U��HNQSI"E]H+L^\�K�I"[�Kl�eI"Q"EO��G�[�bpGtM�[�q±L^MfC�E�HN� =¥| æ7þ5ã�û�CÎyæRü~dÎ�7å;úHæCÎªæz�/¹ âd�¨� ; ÓGÒ�? â�t Ù �=Ò�� =



t Ò�Õ
ÉBI"[/[�Q"��G â ×�= Ì = â ^/QS�+E A â Õ = í = â ^/Q { EU�/�+I â Ì = â g L�C�CFEUM A Q"[�M â Õ = Ã = â L^M�C-Ì�[�IzGt� â Ã = � =F; t <�<tC ? =Â �+q t Ò à>âÊà�à�à Y/��L^IpHN\OEURoL�Q"�`I"��HJ[�IzCmb�I"[�R | L+Y>\O[�IbÃ�[�RT� â @ MFQzL�IzHNQSE�H+L�Gt_�[�qBG
IzL�K�E�C A \O[�W�L�\HJ\UEURsL^Q"�`� { HNQ { L^Q"EO[�M�GBL^MfC�C>YFM�L^R�E�H @ MFQzL�IzHNQSE�HDE�HN�dL A �dHN\UEORoL^QS� = EUMoK�IS�+K =
É { C>RoL�M�C�G��+M â ×�= Õ =9; t < Ó Ù ? = � L+Y/�+I(��Hz_�[/GBEUM�Kl[�\�L�I�E]HN�kGt_V�+�+QzG =R| æ7þ5ã�û�CÎmæRü�~�Î¢7å;úHæCÎªæz�/¹ â��� ; ÓQÒ�? â <�Ù � t+à=t =
ÑZL�RTRT�+I â >B= Ë = â > \�L { Gt�+M â Ñ = � = â L�M�C � L^M A qDL+Y â í�I = â >B=i>B=�; t <�< Ð>? = Õ9\O��HNQ"ISE�H+L�\*HN[�M�C { H��QSEU�FEUQ�Y(RT�+QS_�[FC ; Õ > Ì5?�G�Q"IzL�Q"E A IzL�K�_�E]H�C�L�Q"EOM A [^b*QS_����
Y>IuCp^/QzL�Q"EU[�M7E]HN�BHN[�I"� â @ M>QuL^IzHJQ"E�HeL =��ûNû�CÎóä¦æRü¬~�Î¢7å;úHæCÎªæz�/¹ âZ�W�Áâ�t3t Ù � t Õ à =
ÑZL�I"I"E]Gt[�M â >B= Ñ =�; t < ÓGÒ/? = Ô�L�C>EU[���Hh_V[oGt[ { M�C>EOM A [^bD_V[�I"EXî+[�MFQzL�\9\�L+Y/�+IuGXEOM�E�HN� =L| æ7þ=ã1ûWCÎmæRü~dÎ�7å8úHæCÎªæz�/¹ â��¨� ;�CtC ? â Ò��CÒ+�=Ò < Ó =
Ñ {�A _���G â |Z=Z; t < ÓQÒ�? = ��G7Q"_V� g ��GtQ @ MFQzL�IzHNQSE�H���HN�Q^/_��+�eQ�CFE�GtEOM>QS� A IuL^QSEUM A » | æ7þ=ã1ûWCÎ>æRü~P�Iæ1â��V¹;ä8úHå�CÎ � ��äw��7ã�åz� â&�W� ; Ò3Ò�? â Ó����GÐ^�NÓ < teà =
Ñ { QSQ"�+I â � = â � � A �+I"�eI â Ò = â L^M�C�^/KVI"EUM A â Ë =�; t < � t ? = Ò�EUIzG�Q���[�IuC>�+IBGtQSI"��GSGt��GpL^M�CoC>�Jb�[�I"RsL^Q"EO[�M�GEOM A \�L�HNEU�eIzG
L�M�CyE]HN�(G�_��+�+QuG =�| æ7þ5ã�û�CÎyæRü�~dÎ�7å;úHæCÎ æh��¹ â��J� ;%<tC ? â Õ�Õ�ÓN��Õ�Ó à =
í}[�_fL^M�M��iG"Gt[�M â |Z=B; t <�< Õ�? = �i7û��Tä8å�1âJ�YæRüKÍ���çaâ&��ã�CÍ��YúHå	�Kå�1â9ä =¼× _ = Ã = Q"_��iGtE�G â Ë�M�EO� = [^bg L�G�_�EUM A Q"[�M =
í�[ { î+�+\ â í =p; t < � < ? = @ HN[�RTK�L�I"E�G�[�M�[^b�C>�e�+K @ MFQzL�IzHNQSE�HrE�HJ�kHN[�IS��GrL�M�C5Q"_V�+EUI(EUR�K�\UE]H+L^QSEU[�MfGb�[�ITHJ\UEURsL^Q"��Wl�eQtqp�+�+M C�Ù âÐà�à�à L�M�C t Ù âÐà�à�à Y/��L^IuGmL A [ =®¦ þbCÍ���ã1ûW7ãN¹ � ��äw��7ã�åz� â¯�i� ; Õ�? ât Ò Ù � t Ù à =
í�[ { î+�+\ â í = â �DL^ISg/[^� â Âr= � = â �DL�I"M�[�\�L â í = Ì = â �
�+M�C>�eI â Ì = â > _�L^KVKl�e\U\�LGî â í = â ÉB�+MFQ"_V[�M â >B= â�Z[�Q"\UYFL�g/[�� â è = Ì = â � EOKl�eM�g/[�� â è = â � [�ISE { G â >B= â × �+QSEUQ â í = Ô = â ÔBL+Y>MV[ { C â Ã = â ÔBL^E]GtW���Hzg â É = âÔDEUQIî â >B= â ^/[�q
�eIzG â |Z= â ^/EO�+�/�+M�_�L�IzC â Ì = â�° EU[ { â Ò = â L�M�C ° EO[ { â ×�=�; t <�< Ò/? = ÕjèFQ"�eM�C>EUM A Q"_V�è`[�GtQ"[�g�E]HN�	��HN[�IS�mI"��HN[�IzC�[�b
KfL^\U�e[FHN\UEORoL^QS�rQ"[�Q"_��mK��+M { \UQSEURoL�Q"� A \]L�HNE]L^\9K��+ISEU[FC =�� CÍjþ5ã�� â�J�J�*â Ð à ÓN�7Ð tCt =



t ÒCÒ

�(L�R7W â � = L�M�C`Õ`Hh_V�+\URT�eY��+I â � = @ =*; t < � C ? = ^/QSI"��GSG�� A IuL�C>EO�+M>Q�HN[ { K�\UEOM A EUM A \]L�HNEO�+Io�f[^q Ü � =\U[�M A EOQ { C>EOM�L^\}L+�/�+IzL A EOM A [^bjQ"_��mEOM�� { �+MfHN�([^bpE�HN�(QS_�E�Hzg>MV��G"GDL�M�C5G { Itb�L�HN�mG�\U[�Kl� =�| æ7þ5ã�û�CÎæRü¬~�Î¢7å;úHæCÎªæz�/¹ âJ�Z� ; tCt3t ? â Õ C ÓN��Õ��TÐ =�Z�+\O\U[ A�A â |Z= � = â Ñ {�A _V��G â |Z= í = â L�M�CL�Z�+\U\O[ A�A â Ã = Õ =/; t <�<�C ? = � L^Q"� × \O�+E�G�Q"[FHN�+MV��EOM>QS�+IzL�HNQ"EO[�M�G[^béÕ�L�GtQpL^MfC g ��G�Q @ M>QuL^IuHNQ"E]HjE]HN�a�f[^q�I"� A EURT�iG Ü �+�FE�CF�+M�HN�9b�I"[�RQS_��~Ì�H;Ì { IuC>[(��HN��^�_��+\�b =| æ7þ=ã�û�CÎyæRü�~dÎ�7å;úHæCÎªæz�/¹ âJ�Z� ; t Ð/Õ�? â Ð�� C � Ù à�à =� L+qDIS�+M�HN� â Ì = í = Ò = L^M�CYÑ��+MfC>Y â >B= Ñ =�; t < � Ù ? =�g L^QS�+IDHN[�\ { R�MkL^M�CoGt�iC>EURT�eM>Q`Hz_�L�IzL�HJQ"�+I��E�G�Q"E�HeGX[�b � L�g/�mÒ�I"YFèF�+\U\ â | LiYF\U[�InèpL^\O\U�+Y â @ MFQzL^IuHNQ"E]H+L =P� ��ÿ²±}��CÎ�7ûV� | æ7þ5ã�û�CÎyæRü¬~P�IæCÎªæz�/¹7û��M~P�Iæ1â��V¹Qä8úHå�ä â&�W� ; Ò�? â Ù ÐqÒi� Ù�Ù Õ =� \OEUW�[ { Q"I"Y â � = @ = L^MfC/Ã { ��L�\ â ×�=}; t < � Ù ? = èpL�I"EU[ { G�E]Gt[�QSI"[�K�E�HkL^M�C�L^MVE�Gt[�Q"IS[�K�E]H�E]HN��G
b�[ { M�CEUM A \�L�HJEU�+IuG�L�M�C�K�[�\�L^I(E]HN�mH+L�K�GZL�M�C�QS_��+EOIZHN[�I"IS��GtK�[�MfC>EUM A IS_��+[�\O[ A EU��G = ��û9ûWCÎóägæRü]~P�IæCýâ��V¹Qä8úHå�ä âJ�*â Õ à ÓJ�FÕ�ÕTÐ =
Ì�L�M�L^W�� â ^ = L^MfC¡�
IS[FH+HN[�\UE â @ = í =�; t < � Ù ? =`| _��ZEOM�� { �eM�HN�Z[�b}HN[�MFQ"EOM��+MFQzL^\�E]HN�ZG�_��+�+QuG�[�MyQS_��HN\UEORoL^QS��[�b`L�M�E]HN�(L A � =h| æ7þ=ã1ûWCÎ�æRü¬~P�Iæ1â��V¹Qä8úHå�CÎ � ��äw��7ãIåh� âb�J� ; Ã t ? â Õ t C ÓN��Õ t < à =
Ì�H8ÑZL^I A�{ � â � = Ô = L�M�C¥ÃZL�RT[�M â ×�= Õ =D; t <�< t ? =v| _�� A \O[�W�L�\�W��+ISY>\O\UE { R teà HJY�HN\O� =�� �JÞTÏ~P�Iæ1â��V¹QäGÏ â&�W� ; Õ/? â�t Ð t � t Ù � =
Ì�H8ÑZL^I A�{ � â � = Ô = â ÃZL^RT[�M â ×�= Õ = â L�M�C/ÃB[�M�L�_ { � â Ã = í =9; t <�<�Ù ? = Õ9M�_�L�M�HN��C�HN[�GtRTE]H�IuL+YK�I"[FC { HNQ"EO[�M�[^b�Äe@�B³�
�oHN[�EOM�HNE]C>�+MFQ�qDEOQ"_�Q"_V�YÌ�[�M�[ � L�g/��L^M�C � L�GSHh_fL^RTK A �+[�RsL A MV�+Q"E]H�+èVH { IzG�EU[�M�G = ~P�Iæ1â��V¹Qä8úHå�CÎ � ��äw��7ãIåh�����PÍAÍ���ã�ä â&�J��â C�Ù�< � C�C Õ =
Ì��e��Gt� â Ã = @ = â @ \O\U�+Y â Ô = � = â É�[�q â @ = í = â ÉBI"[/[�Q"��G â ×�= Ì = â Ì�LiY/�eqBGtgFE â ×�= @ = â Ô�L�R â Ì = â| L+YF\U[�I â � =�>B= â g L�C�CFEUM A Q"[�M â Õ = Ã = â L^M�C � EU�+\OEUM�G�g>E â É =�; t <�< Ð>? =P× I"�e\UEUR�EUM�L�I"Y�Ã��+K�QS_�� @BA �^FH+L�\U�([^b}Q"_��-É���^ × Õ7��HN� > [�I"� =
| ��Hz_�M�E�HeL^\�ÔD�+K�[�ISQ < Ðw� t�â > Ô~ÔaÕ � =
Ì��eM�g/� â g¢=�; t < � < ? = ~P�Iæ1â��V¹Qä8úHå�CÎ%ùqCÍ�p��û�CÎ´¹Qä8ú²ä�´dù�ú²ä8å;ã_�PÍ��¥��û�Þj��ã�äw��¾P�J�Iæ7ãJ¹ â �/[�\ { R��nÐ Ù[^b���û5Í���ã1ûWCÍ]úHæ7û�CÎ¯~P�Iæ1â��V¹CúHå�äh����ã�úF��ä = @ HeL�C>�+R�E�H × IS��G"G =



t ÒGÐ

Ì�EU\O\�L�I â Ã = Ñ = Ì =�; t < � t ? = Ô�L�C>EU[w�%�iHh_�[k\�L+Y/�+ISEUM A EUM�Kl[�\�L�IZE�HN�dL�M�CyK�L�GtQZ�/[�\�H+L�M�E�H(L�HNQ"EO�>EOQtY =� CÍjþ5ã�� âJ���Z��â ÐCÐ t �qÐCÐ7Ò =
Ì�[/[�IS� â í =&>B=*; t < ����? = ÃBEU�+\O��HNQ"ISE�H
��L^ISE�L�W�EU\OEUQ�Y7[�b`L t Ò à R @ M>QuL^IzHJQ"E�HDE�HJ�(HN[�IS� Ü EUR�K�\UE]H+L^QSEU[�MfGb�[�IDIzL�C�L^I�Gt[ { M�C>EOM A =h| æ7þ=ã�û�CÎyæRü�~dÎ�7å;úHæCÎªæz�/¹ âd�J�lâ <�Ù � <�<F=
Ì�[�IuGt� â Ã = � = L�M�C g L�C�C>EUM A Q"[�M â Õ = Ã =9; t <�< Õ�? = ÉB\�L�HNEU�eI A �+[�K�_FY�G�E�H+L�\`GtQ { C>EU�iGXb�[�IdL^M E�HN�HJ[�I"�dG�EUQ"��L^Q | LiYF\U[�I~Ã�[�R�� Ü Y/��L�IDQ�q
[ = ��û=Í
7ãIå1Í]úHå | æ7þ=ã1û�CÎ¤æRühÍ��J�] mÏ���Ï âZ�J� ;%Ù ? â Ù�< � C t =
Ì�[�IuGt� â Ã = � = L^M�C g L�CVC>EUM A Q"[�M â Õ = Ã =`; t <�< ÐF? = ÔX�iHN�+MFQZG { I"�/�+Y�[�bDW�ISEUM��kEUMFá�\UQSIzL^QSEU[�M5EOMÌ�H8Ì { IzC>[k��HN�q^/_��+\´b â @ MFQzL�IzHNQSE�H+L = ��û9û�CÎïäEæRü�~dÎ�7å;úHæCÎ æh��¹ âZ�W�*â Õ t Ù ��Õ t � =Â ��L�\ â >B= ^ =�; t < Ó C ? = ÔBL�CFEU[j����Hz_�[TK�[�q
�+IBK�IS[^á�\OEUM A =k| æ7þ=ã1û�CÎyæRü�~dÎ�7å;úHæCÎªæz�/¹ âd�¨� ; ÓCÓ�? â Ù Õ7ÓN�Ù Ò à =Â �+IS��Gt[�M â Âd= @ = â g L�C�C>EOM A QS[�M â Õ = Ã = â ÔBL+Y>R�[�M�C â >B= Ò = â L^MfCVí/L�HN[�WfGt[�M â Ñ =�×�=`; t <�<tC ? =× IS��C>E�HJQ"��C�L A ����C>�eK�Q"_¢GSH+L^\O��G�b�[�I«^�EUK�\O��Ã�[�RT��L^M�C¶EUM�\]L^M�C g @ ��^�E]HN��HN[�I"��GTEOM g ��G�Q@ M>QuL^IzHJQ"E�HeL = ~P�Iæ1â��V¹;ä8úHå�CÎ � ��äw��7ã�åz�p���PÍ�Í���ã�ä âZ�W� ; Õ�Õ�? â Ò t C Ò+�=Ò t CtCF=Â Y/� â í = Ò =9; t <�Ù Ó�? =�| _��kC>E�G�Q"ISEUW { QSEU[�M�[^baGtQSI"��GSGZL^M�C��/�+\O[FHNEUQ�YTEOM A \�L�HNEU�eIzGBL^M�C�E�HN����G�_��+�+QuG =��ãIæTå	���S�7úHû��Tä>æRü�Í��J� � æ/¹tCÎ&��æTå8úF�PÍ%¹gæRüP�yæ7û��7æ7û�´�����ãP� âZ�W�J� ; t Õ t C ? âytCt Ò+� t ÒCÒ =
Æ ��G"Hz_ A �+I â Ñ = â �
�e�+I â í = â ^/EO� A �eM>QS_�L^\O�+I â Ë = â ^/QzL { ���+I â � = â ÃZL�M�G A L�L^IuC â g¢= â L^M�C � L�M A qaL+Y â>B=t>B=/; t < �TÐ>? = � L�Q"� A \]L�HNE]L^\FHN\OEURoL�Q"��_�E�G�Q"[�ISY(C>�+ISEU�/��CDb�I"[�RÃE�HN�`HJ[�I"�iG = �%Mhí = Õ = ÑZL^M�G��+MmL�M�C|Z=¡| L�g�L�_�L�G�_�E â ��CFEUQ"[�IzG â £ ÎªúHçLCÍ�����ã�æGå	��äPäw��ä©7û�� £ ÎªúHçLCÍ��¥����û�ä8ú:Íjú�Þ;ú:Í�¹ â K�L A ��G(Õ <�< �=Ò à CF=@ RT�+I"E]H+L^MYÉB�+[�KV_>YVGtE]H+L^\¤Ë�M�EU[�M = ÉB�+[�KV_>YVGtE]H+L^\yÌ�[�M�[ A IzL^KV_�Õ <F=× L�I"�+M â í = É = L^M�C�ÔD[�W�EOM â É =9; t < Ó Ù ? = ��MFQ"�eI"M�L�\�IS�	����HNQSEU[�M�G�EUM�K�[�\�L^I(E]HN�mG�_��+�+QuG =L| æ7þ5ã�û�CÎæRüv~�Î¢7å;úHæCÎªæz�/¹ âc�b� ; Ó t ? â Õ Ù t �FÕ Ù�<>=× L�I"g/�+I â Ô = � =`; t <�< ÐF? = ~µ�Iæ1â��V¹;ä8úHå�CÎi��û�Þj��ã�äw��¾P�J�Iæ7ãN¹ =k× I"EOM�HN�+QS[�M�Ë�M�EU�/�eIzGtEOQ�Y × IS��G"G â't G�Q�iC>EUQSEU[�M =



t Ò Ù
× L^Q"�eIzGt[�M â g¢= ^ = � =�; t <�< Ð>? = ¾P�J���`�V¹Qä8úHåPägæRü]~dÎ�7å;úF��ã�ä =k× �eI A L�RT[�M × IS��G"G â Æ è�b�[�IzC â Ò^IzC��C>EOQ"EU[�M =× L^Q"�eIzGt[�M â g¢= ^ = � = L�M�C > \�L�I"g/� â É = � =�>B=B; t < Ó��/? =¶> [�RTK�L�I"E]Gt[�Mv[�bdQ"_��+[�I"�+QSE�H+L�\BL^M�C[�W�G��+I"�/�iC5Q"�+R�Kl�eIzL^Q { I"��K�I"[�á�\U��G(EUM�Ã��+�/[�M���Gt\]L^M�CxE�HJ�TH+L�K â > L^M�L�C�L = ~P�Iæ1â��V¹QäGÏ | Ï � Ï�aä�Íjã;ÏZ��æGåTÏ âZ�J��â C t Ù � C Ò�Õ =× _�EO\U\OEUK�G â Âr= @ =Z; t <�Ù Ó�? = @ HN[/[�IuC>EUMfL^Q"� GtYVGtQS�+R _�L+�FEUM A Gt[�RT��GtK���HJE�L^\�L�C>��L^MFQzL A ��Gyb�[�IM { RT�+I"E]H+L^\�b�[�I"��H+L�GtQSEUM A =�| æ7þ=ã1ûWCÎyæRüP·��PÍ��Iæ7ã�æCÎ æh��¹ â\�b�Áâ�t �TÐ�� t � Ù>=× E]H+HNEU[�Q"QS[ â Õ = @ = L�M�C g EO\ A L^EUM â ^ =*; t <tC Ò�? = Ò�E�GSGtEO[�MoK�I"[FC { HNQzGBEUM @ MFQzL�IzHNQSE�HZG�M�[�q â LrIS�Nb��+I���+M�HN�m\O�+�/�+\Pb�[�I�R���L�G { I"EOM A L�HeH { R { \�L�Q"EU[�M =L| æ7þ5ã�û�CÎ!æRü�~µ�Iæ1â��V¹;ä8úHå�CÎ � ��äw��7ã�åz� â\�&� ; Õ t ? â< Ó < � < ��Ó =
ÔBL�G�R { G"Gt�eM â @ = � =/; t < � C ? = ÔD�Nb�IzL�HNQ"EO[�MdHN[�I"I"�iHNQ"EO[�MZb�[�I*IuL�C>EO[j����Hh_V[BGt[ { M�C>EUM A G�[�b�E]HN�9[��/�+I"\]L^EOMW>Yká�I"M =�| æ7þ=ã1û�CÎyæRüv~�Î¢7å;úHæCÎªæz�/¹ âJ�Z� ; tCt3t ? âyt < Õi� t < Ð =
ÔBL+Y>R�[�M�C â >B= Ò =F; t < �3Ò�? = Ã��Nb�[�I"RoL�Q"EO[�MrEOMmQ"_��p�>E]HNEUMVEUQ�YZ[^b�E]HN�DC>EO�>E]C>��G =&| æ7þ=ã1û�CÎUæRü¥~dÎ�7å;úHæCÎ�ýæz�/¹ âZ��� ; t+à Ò/? â Ò Ù ÓN�=Ò7ÓGÒ =
ÔBL+Y>R�[�M�C â >B= Ò =�; t <�<tC ? = ^�_���L^IpRoL^I A EOM�G�EOM A \�L�HJEU�+IuG�L�M�CTE�HN��Gt_V�+�+QzG =}| æ7þ=ã1ûWCÎ%æRü©~dÎ�7å;úHæCÎ�ýæz�/¹ âJ�§� ; t Ð à ? â < à � t+à Õ =
ÔD�+RT[�M�C>E â � =Zg¢=}; t < �TÐF? = ËZGtEOM A QS_���ÉB\U[�WfL^\ × [/G�EUQSEU[�MVEUM A ^�Y�G�Q"�+RÛK�_�L�G��7[�W�Gt�eI"��L^W�\O��b�[�II"�+\]L^QSEU�/� A �+[FC>��G�Y =`| ��Hz_�M�E�HeL^\PIS�+K�[�ISQ â Â Æ @�@ â ÔX[FHzg>�FEU\O\U� â Ì`Ã =
ÔD[�WVEUM â É =D; t <�Ù�Ù ? = ��HN��RT[��/�+RT�JM>Q(L�M�CwQ"�eRTK��+IzL�Q { IS�oC>E�G�Q"ISEUW { QSEU[�M°EOM A \�L�HNEU�eIzGmL^MfC°E�HJ�Gt_��e�+QzG =�| æ7þ=ã1ûWCÎyæRü�~dÎ�7å;úHæCÎªæz�/¹ âZ� ; t ��? â Ù Õ3Òi� Ù Ò�Õ =^�Hh_J¸�Q"Q â >B= â g L�C�C>EUM A Q"[�M â Õ = â L^M�C�ÔBLiYFRT[�M�C â >B= Ò =9; t <�< Õ�? =T× I"�iC>E�HNQS��CyQSEURT����GSH+L^\O��Gab�[�IÉ��³^ × Õ�L^M�C-ÉnÔB� × W�[�I"�+_�[�\U��G�L^Q}^ { R�RTEUQ â ÉBI"�+�eM�\�L�M�C =J| æ7þ=ã�û�CÎ9æRü�~dÎ�7å;úHæCÎ æh��¹ â¹�&� ; t Õ��/? ât C Õi� t C � =



t Ò C^/_�L�HhgF\U�eQ"[�M â Âr= í =D; t < �7Ó�? = Æ èFY A �+M�E�Gt[�Q"[�Kl�iG â E]HN�T�/[�\ { RT��L^M�C�G���L�\O�+�/�+\ =£¦ þbCÍ���ã�û�7ãJ¹��å;úF��û9å	� � �JÞ8úF��ÿéä â\�*â%t �CÒi� t < à =^/QS�+E A â Õ = í =/; t <�<tC ? =&º ��ãJ¹TÎ:Î úHþ5çSý�ø�»húHû-Í��J�r¾W/¹TÎªæ7ã)ùhæ7çp�búHå	��åPæ7ã_�½¼��bâ7âcÎªúHå�CÍjúHæ7û�ädÍjæ���û5Í
7ãIå1ýÍjúHåR~dÎ�7å;úHæCÎªæz�/¹�7û��p��CÎT�IæGå1ÎªúHçLCÍjæCÎªæz�/¹ =
× _ = Ã = Q"_V��GtE]G â ËBM�EU� =�g L�G�_�EUM A Q"[�M =^/QS�+E A â Õ = í = â × [�\OE�GSG"L^I â ×�= í = â ^/Q { EU�/�eI â Ì = â ÉBI"[/[�Q"��G â ×�= Ì = â L^MfCyÒ�EUM�g/�+\ â Ô =l; t <�<tC ? = � L^I A �L�RTK�\OEUQ { C>�oGt[�\�L�I7RT[FC { \�L�Q"EU[�M�[^bL@�B��
�oEOM @ M>QuL^IzHJQ"E�HeL Ü EUR�K�\UE]H+L^QSEU[�MfG�b�[�I�L^QSRT[/G�K�_��+ISE�HR�EUèFEUM A K�I"[FHJ��G"G���GrL�M�C5EUMFQ"�eI"K�IS�+QzL�Q"EU[�M�[^bBQS_��7E]HN�kHN[�I"�kI"��HN[�IzC = ~P�Iæ1â��V¹Qä8úHå�CÎ � ��äw��7ã�åh����PÍAÍ���ã�ä âJ�W� ;�Ù ? â Ù ÕCÒi� Ù Õ C>=^/QS�+E A â Õ = í = â Ì�[�IuGt� â Ã = � = â L�M�C g L�C�C>EOM A QS[�M â Õ = Ã =P; t <�< Ó�? = ËZG�EUM A Q"_���G { M�G�K�[�QBHNYVHN\U�DQS[CVL^Q"�(E]HN�(HN[�I"��G = ^ { W�RTEOQ"QS��C =^/Q { EU�/�+I â Ì = â ÃB�+M>QS[�M â É = Ñ = â Ñ {�A _V��G â |Z= í = â L^MfCyÒ�L�GtQ"[/[�g â í = � =*; t < � t ? =
| _V��_VE�GtQS[�ISYT[^bQS_��rRsL^I"EOM��(E�HN�dG�_��+�+QBEUM g ��G�Q @ M>QuL^IzHJQ"E�HeL Ü @ q
[�ISg>EOM A _>YFK�[�Q"_V��GtE]G = �%M�É = Ñ = Ã��eM>QS[�ML�M�C |Z= í = Ñ {�A _V��G â �iC>EUQS[�IzG â ¾P�J�k�iTä�Íh~aã���CÍ���å	�¥���J���PÍHä â K�L A ��G�Ò t < �7ÐqÒ C>=�g EO\U�+Y â Â �+q° [�I"g =^ {�A C>�+M â Ã = Õ = â Ì�L^IuHh_�L�M>Q â Ã = Ô = â L�M�C_Ã��eM>QS[�M â É = Ñ = â ��C>EOQ"[�IzG ; t <�< Ò/? = ¾P�J� £ Täw�'ü8æ7ãÍ��J�]�cÍ
���ÎT����Tä�Í���û5Í�7ã�å1ÍjúHå¾��å	�¡�V�J���PÍ¿´-ÉB�+[ A IuL^K�_�E]G"H+L @ M�M�L�\U�+I â �/[�\ { RT�`Ó Ù @ â M�[ = Ð =^�H+L^M�CVL^M�L+�FE�L^MÊË�M�EO�/�+IzG�EUQ�Y × I"�iG"G =| LiYF\U[�I â � =�>B= â Ì�[�IuGt� â Ã = � = â L^M�C�í/L�HN[�W��+\ â Ô =}g¢=�; t <�<�C ? = Æ MvQS_�� { Gt��[^b�E�HN��HN[�IS�KfL^\U�e[FHN\UEORoL^QS�m�+\U��HJQ"I"E]H+L^\}RT��L�G { I"�eRT�+MFQzG
b�[�ImRT[FC>�e\UEUM A E]HN�	��K��+M��+QSIzL^QSEUM A IzL�C�L^ImK�IS[^á�\O��G =EOMoK�I"�+K =
Ëk^9É¥^ ; t < Ó Ù ? =a| L+YF\U[�InÉB\]L�HNEO�+I t Ü Õ Ù à�à�à�à ^FL^QS�+\U\OEUQS�ZEURoL A �BRoL^K = ÓCÓ t < �½��^ t ��^�����Õ Ù à =
èZE]L^\U[�� â ^ = ^ =�; t <�Ù ��? = ÔD� A�{ \�L^ISEUQSEU��G�[�b A \]L�HNE]L^\�G�_�EU�+\]C�R�[^�/�eR7�+MFQ�L^MfC�QS_���QS_��+[�I"Ym[^b�KV\�L�G�Q"E]H�FE�GSHN[ { Ga��[�q = ��û5Í���ã�û�CÍ]úHæ7ûWCÎi�~äPä8æGå;úKCÍ]úHæ7û`æRü��(¹��7ã�æCÎªæz�7úHå�CÎJ��å;úF��û9å	�Iä â��Z��â Õ C�C �FÕ7Ó ÙF=



t Ò�Ó

g L�CVC>EUM A Q"[�M â Õ = Ã = L^MfCVÌ�[�IzG�� â Ã = � =p; t <�< ÐF? = ^/K�L^QSE�L�\
��L^ISE�L^QSEU[�M�G�[�bB\U[FH+L�\
HJ\UEURsL^Q"�kL�Q| L+YF\U[�I>Ã�[�R�� â @ MFQzL^IuHNQ"E]H+L Ü EUR�K�\UE]H+L^QSEU[�MfG�b�[�IBK�L^\O�+[FHN\UEORoL^QS�Zb�I"[�RºE]HN�mHN[�I"��G = ��û9û�CÎóägæRü~dÎ�7å;úHæCÎªæz�/¹ â����*â Õ t < ��Õ�Õ Ù>=g L�CVC>EUM A Q"[�M â Õ = Ã = L�M�C�ÔBL�G�R { GSGt�+M â � = @ =V; t <�< Ò/? = �%M>b��+I"ISEUM A L(�/�+\U[FHNEOQ�Y�áf�+\�Crb�I"[�R~W�L�G�E�HGtQuL^g/�(RT��L�G { IS�+RT�+MFQzG = EUMoK�IS�+K�L^IuL^QSEU[�M =g L�CVC>EUM A Q"[�M â Õ = Ã = â Ì�[�IzGt� â Ã = � = â �DL^\OE�G�� â Ì = í = â L^M�C�Ò�EOI"��G�Q"[�M�� â í =p; t <�< t ? = ÉB\�L�HNEU�+IA �+[�K�_FY�G�E�H+Grb�[�I�L^MvE]HN��HN[�IS��GtEOQ"��L^Q | LiYF\U[�I�ÃB[�RT� = ��û5Í
7ãIå1ÍjúHå | æ7þ=ã1ûWCÎ~æRüYÍ��J�� mÏ���Ï â�W� ;�Ù ? â Ó t �NÓGÒ =g L�CVC>EUM A Q"[�M â Õ = Ã = â Ì�[�IzG�� â Ã = � = â ÉBIS[/[�Q"�iG â ×�= Ì = â L^M�Cª^/Q"�eE A â Õ = í =�; t <�< Ò�? =~| _��HN[�MVM���HNQSEU[�MdW��+Q�q
�+�+M�E�HN�pC>YFM�L^R�E�H+G�L^M�CrK�L�\U�+[FHJ\UEURsL^Q"�*b�I"[�R¢E�HN�pHN[�I"��G Ü LBGtQ { C>Y([^b | LiYF\U[�IÃ�[�R�� â @ MFQzL�IzHNQSE�H+L = �%M g¢= Ô =�× �+\UQSEU�+I â ��C>EOQ"[�I â ��å	�húHû�Í��J� £ Î úHçLCÍ��P��¹;ä�Í���ç â �/[�\ { RT� t Õ[^b � �(¾}À{�h���näw��ã�úF��ä¥� â K�L A ��G�Ð <�< � Ù t C>= ^/K�ISEUM A �+I��jèZ�+IS\�L A =g L�CVC>EUM A Q"[�M â Õ = Ã = â Ô�L+YFRT[�M�C â >B= Ò = â Ì�[�IzG�� â Ã = � = â L�M�C�Ñ�L^I"ISE�G�[�M â g¢= Ò =�; t <�<�C ? = Ò�\U[�q\�L+q�b�[�ImE�HN��L^Qk\U[�q¦C>�+�FE�L�Q"[�ISE�HoGtQSI"��GSG â L�M�C°EORTK�\OE�H+L�Q"EU[�M�G�b�[�IkE�HN�sC>EU�FE�C>��L�M�C°E]HN�oHN[�I"�GtQ { C>EU�iG = Õ Æ ^�ÓCÓ ; Ð C ? â Ò�L^\O\yÌ��+�+Q"EOM A ^ { K�K�\O�+RT�+MFQ â Ò t <tC�; L^WfGtQ"IuL�HNQJ? =g L^QSQzG â Ô = Ã = L^M�C g ISE A _>Q â Ã = � =�; t < � t ? = ^/YVGtQS�+RoGPb�[�I9RT�iL�G { I"EUM A Q"_�E]HhgFM���GSGÁ[�b�Q"�+RTK��+IuL^QS�L^M�CTK�[�\]L^IpE�HN�Db�I"[�R�QS_�� A I"[ { M�CT[�I`b�I"[�R�Q"_V�(L^EOI =}| æ7þ=ã�û�CÎ�æRüL~dÎ�7å;úHæCÎ æh��¹ âJ�J� ;�< Ó�? â Ð Ù�< �Ð C�<>=g �+�+ISQ"RoL�M â � = Ô =Z; t <�< Ò�? = ��û5Í���ã°â�ã��PÍ�CÍ]úHæ7û$æRü���å	���V�J���PÍp�cÍjã�CÍjúÐ�7ã�1â��V¹�¼�� ã�/��7ã�ý��Iåh�Næ
ä8æ7þ5ûV�7úHû���ä�Í]þF�/¹EæRü>Í��J�~ùd¹e��ão�bÎ�CÍ���7þt´}��û5Í�7ã�å1ÍjúHå� =}× _ = Ã = Q"_���G�E�G â Ë�M�EO�/�+IzG�EUQ�Yr[�b g L�G�_��EUM A Q"[�M =g �+�+ISQ"RoL�M â í =D; t < ÓQÒ�? =£> I"�e�+K�[^b�E�HN� = �%M¥Õ =�g _�L�\U\O�+Y â ^ = í = í�[�M���G â L^MfC � =�g¢= ÉB[�\]C â��C>EOQ"[�IuG â �`�V¹Qä8úHåPä]7û�� £ �J��ç-ú²ä�ÍjãN¹`æRü���å	� â K�L A ��G-Ò�Õ à ��ÒCÒ7Ó = ÔX[�YFL^\h^/[FHNEO�+Q�Y�[^b > L^M�L�C�L âÆ Q"QzL+qaL =



t Ò��
g �+�+I"QSRoL^M â í =�; t < Ó;ÐF? = ^/QzL�W�EU\OEUQ�Yk[^bpQ"_��pØ { MfHNQ"EO[�M�[�bpL^M�E�HN�dG�_��+�+Q�L^M�CoE�HN�dG�_��+\�b =h| æ7þ5ã�û�CÎæRüv~�Î¢7å;úHæCÎªæz�/¹ âc�b� ;
C Ó�? â Òi� t3t =g ��G"G��+\ â ×�= L^M�C�^/RTEOQ"_ â g¢= Ñ = Ò =�; t <�<�Ù ? =dÂ �+q��/�+IuGtEO[�M�[�bpQ"_���ÉB�+M��eI"E�H>Ì�L�K�K�EUM A | [/[�\�GIS�+\U�iL�Gt�iC = ��Àa� â����*â Ò�Õ <>=g _�EO\U\�L�M�G â � = Ì =�; t < Ó C ? = Ô�L�C>EU[w�%�iHh_�[�\�L+Y/�+IzG�L^MfC�QS_��DI"��HJ�+M>Q}GtQuL^W�EO\UEOQtY([�b*Q"_V� g ��G�Q @ MFQzL�IzH_�QSE�HZ��HN�q^/_��+�+Q =`� CÍjþ=ã_� âZ���J�*â%t Ù Õ+� t Ù�Ù>=g EU\]Gt[�M â |Z= í = L^MfCp�
IuL�C�b�[�IzC â ^ =�>B=�; t <�< Ò�? = ^FL^QS�+\U\OEUQS�	�%EORoL A �pL^M�L�\UYVGtE�G9[�b*Q"_V� | IuL^M�GSL^MFQzL^IuH_�QSE�HmÌ�[ { M>QuL^EUMfG â Gt[ { Q"_��+ISMSèZE]HNQ"[�I"E]L � L^M�C = ��û5Í�7ã�å�Í]úHå | æ7þ=ã�û�CÎ=æRübÍ��J�q �Ï��¤Ï âe�W� ;%Ù ? â Õ3Òi�FÕ C>=



Á�ì�ìDîbÂ}Ã}ÄFÅfÁ
øvüzÆ�ÿ/ü�òxÿ�÷�ö ÿ/ö Æ�ÿ/ô�ûmôÇ� òxøvÿ�� È ô�Æ�ÿ/ü

| _��Db�[�\U\O[�qDEUM A E�G`L(W�I"EO�Nb*IS�+�>EO�+q�[^b��+\O��HNQSI"[�RsL A MV�+Q"E]H�IzL�C>E�L�Q"EO[�MkqD_�E�Hz_THeL^MTW��Db�[ { M�CkEUML�M>Y { MfC>�+I A IzL�C { L^QS�-Õ}É>Ì·Q"�eè>Q =`| _�� A [^�/�eI"M�EOM A �G× { L^QSEU[�MfGX[�b`HN\]L�GSGtE�HeL^\*�+\O��HNQ"IS[FC>YFM�L^RTE]H+GL�I"��HN[�\O\U��HNQSEU�/�+\´YdQ"�+ISRT��C�Ì�L�è>qp�+\U\ ³ GmÕm× { L�Q"EO[�M�G â qD_�E]Hh_�EUMoQ"_��L^F�pGtYVGtQS�+R�[^b { M�EOQzGBL^IS� ÜÊ )wË � Ì ; @ = t ?Ê )½Í � à ; @ = Õ/?Ê Î�Ï � ¢zÐÐ § Í ; @ = Ò/?Ê Î�Ñ � ÐÐ § Ë ,�Ò ; @ = ÐF?qD_V�+I"��Ï L^M�CQÑ L^I"�kQ"_V�m�+\U��HJQ"I"E]HZL^MfC�RoL A M��eQ"E�HZá��+\]C�G â IS��GtK���HJQ"EU�/�e\UY =B| _��kHN[�M�GtQSEUQ { Q"EO�/�IS�+\�L�Q"EO[�M�GdL^I"� Ë �ÔÓÕ Ï â L^M�C Í � ÓÖ Ñ â qD_��eI"�]×dL^M�C�ØvL�I"�oQ"_V�T�+\U�iHNQ"ISE�H�K��+ISRTEUQSQ"EO�>EOQtYL�L^M�C�RsL A MV�+Q"E]H�K��+ISRT��L�W�EU\OEUQ�Y â IS��GtK���HNQSEU�/�+\OY =`> { ISI"�+MFQDEUM�L7HN[�M�C>E]HNQ"EOM A RT��C>E]LrE�G A EU�/�+MoWFYÆ _�R ³ G � L+q Ò �ÙÓÚ Ï ; @ =ÐÙ ?qD_V�+I"� $ E�GrQS_���HN[�M�C { HJQ"EU�FEUQ�Y = �%M�Q"_�E]G�IS�+�>EO�+q â �/��HNQ"[�Irá��+\]C�GmL^IS��qDI"EOQ"QS�+MwEOM°W�[�\�C�b�L�HN�	�Q�YFK�� ; Ï�? â �/��HNQS[�IaHN[�RTK�[�M��+MFQzG
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