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� FH\^IA\[F¶oAF ]A<?>�D)S �C���C� Fr� � g5SA<v]A<?<?>�<?e�D=eR\^Y[Y¨J�L´D)SA<veR<?QCFH<?I)DGe­IA<?@�B � Ï " Ï�Ï $ %_7 ����"^�#$ Í � Fr\[IA\^FÂoAF
]A<?>�DGS ���C��� FH�5O?J�IAIA<?O{D)e ê ö!� ëM� þN�lþ 0 D)JvD)SA<P<?@Ce�DG<?BRInBw\[]AQC<P°A@�IAÃ �

~fIZaVoAIA<27�aVoAYcT �`òCò�� D)SA<�þJ�lþ 0 e®<?QCFH<?I)DGeA±v<?BR<hb¨\[eR\cDG<?]K]AoABw\[IAQ�D)SA< � �µþJ��b <>c O?BRoA\^e®<?UGD)SA<|Fr@�\^I
>AoABw>¨JCeR<yJ�L¨±KSA\[O�SH±=@Ce|D)SA<yBw<?O?J�bd<?BET$JCL�<?\[QCS)D¶FHJ�JCBR\^IAQ�e|±y\zD)S � Ï.O?oABwBR<?I)D¶FH<{DG<?BRet]A<?>AY[J®Td<?]HD)SA<?Bw<
\^I �`òCò�û �l� g5SA<ÂS)T�]ABRJCQ�Bw@�>ASA\^OÂ]A@`DG@	L�BwJ�FÁDGSA< �`òCò�û O?BRoA\[eR<Â@CBR<Â@�IA@CYcT¨¾?<?]#\^I�]A<{D)@C\[YZ¬GTd. � � ��î
��ì����
ï`î�ðe0­í{ÿ-��ï2�`ð2��� �C���d� � � � MPIA<§FHJ�JCBR\^IAQH±v@�eyY[JCe�D � D)SA<§Y^J�O?@`DG\[JCIAe¶JCLND)SA<§BR<?Fr@�\^IA\[IAQÊJCIA<?eª±K\cDGS �d�
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WZ\[QCoABR< � ��þN�lþ 0 ¬A@`DGS)T�Fr<{D)B;TkUqp5gq: eED)@�D)\^J�IAe � eEDG@�Bwe®�wUq@�IA] O?oABwBR<?I)D � FH<{DG<?B FrJ�JCBR\[IAQCe � O?\^BRO?Y^<?e®U
\^IAeR<{DKJ�IAYzT�� � _ASA@�]A<?]�@CBR<?@Ceq@CBR<=]A<?<?>¨<?BND)SA@CI �C���C� FÄ\^IÂD)SA<=FHJCeR@�\^OPJCLdD)SA<=]A@`DG@reR<{D)e5J�LfY ì�ì�ð!��ï2g
ìGëqï ÷úù � �`òCò�� �v@�IA]�J�L ê	gÂí{ëM�¸ï`î�ðHêµï?î�ð2hqì ÷�÷ � ��ò�ò�û � � bd<?BReR\^J�I � � � � � ]A@CBRÃleRSA@�]A\^IAQ	\[IA]A\^O?@`DG<?e=]A<?>�DGS
Å � Ï �C� F � O?JCI)D)JCoABRet@CBR<y]ABw@�±KIÊ<{b¯<?B;T$Ï �C� FÓ¬¨<?Y^J®± ���C��� F � gqSA<ySA<?@®b�T$Y^\[IA<yFr@�BwÃ�e|D)SA<y]A<?<?>�<?eED
@�©�\^e�J�L5DGSA<#Bw\[LÀD	b´@CY[Y^<{T ��ü Y^@�OjÃ*eEDG@�BRe¶±y\zD)S�±ySA\zD)<�¬�J�Bw]A<?BRe	\[IA]A\^O?@`DG<#>ABwJ�³AY^<?eÂ±K\cDGS Y^\[IA<?@CBji Ò(k�lO�SA@�BR@CO{D)<?Bw\[eEDG\[O?eP<{©kD)<?IA]A\^IdQ	¬¨<?Y^J�± � ÏCÏ � F � eRFr@�Y[YZe�DG@�BwePIA<?@CB � Ï " ÏCÏ $ %_7 ����"^�#$ Í eRSAJ�± D)SA< ¬¨J�DRDGJ�F
DGoABRIA\^IAQl>�J�\^I)DGeyJCL7@lp5gq: D)J®± � TdJ � g5SA<HFHJ�JCBR\^IAQ�eKFH@CBRÃC<?]�±y\zD)S$¬AoAY[Y^<{D)eK@�Bw<HoAeR<?]�D)Jl\^Y[Y^oAeED)Bw@`D)<
DGSA<K@�Y^J�IAQ � e®<?QCFH<?IGD¶<{b¯JCY[o�DG\[JCIlJ�L�DGSA<KBR\^L»D � b'@CY[Y^<{T&°AJ�± � g5SA<K¬¨J®©&\^IrD)SA<KFr@�\^IÊ>A@CIA<?Yµ\^IA]A\[O?@�D)<?e�D)SA<
Y^J�O?@`DG\[JCInJ�L¯DGSA<P\[IAeR<{D �

�
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O?oABwBR<?I)DKFH<{DG<?BReq@�Bw<K\^IA]A\[O?@�D)<?]n¬)T#O?\^BRO?Y^<?eª\^IrDGSA<P\[IAeR<{DyJCLN³AQ�oABw< � � gqSA<PeED)@CBReqFH@CBRÃyDGSA<KY^J�O?@�D)\^J�IAe
JCL�@yD)J®± � TdJ � eRFr@�Y^YNeED)@CBRe0IA<?@�B � Ï " Ï�Ï#$�%J7 �C�#" � $;Í �0@�IA]�JCL �Cò L�oAY^Y � ]A<?>�D)S�p5gq:½eEDG@`DG\[JCIAevJ�O?O?oA>A\^<?]
]AoABw\[IAQ � ]A@�T¨e5JCL�eR@CFH>AY^\[IAQ �5� ]A]A\cDG\[JCIA@�Y^YcTVU�@�I	<?@�eEDG<?BRI	J�Î � Bw\[]AQ�<v¬A@COjÃ�QCBRJCodIA]	eED)@�D)\^J�I	JCLdDGSA< �`òCò�û
O?BwoA\[eR< � &KÏ � ÃkFýJ�Î§@`©�\^eR�¨±v@�e�BR< � J�O?O?oA>A\^<?] L�J�B�Bw<?L�<?Bw<?IAO?< � pq@�Y^\[¬ABw@`DG\[JCIr]A@�D)@v\[IA]A\^O?@`DG<5@CO?O?oABR@CO?\[<?e�J�L
DGSA<�DG<?FH>�<?Bw@`DGodBw<t@�IA].eR@�Y^\[IA\zD�TlFr<?@�eRoABR<?Fr<?I)D)e·JCL �!" Ï¶Ð �`�VÆCÑ�$ pÛ@CIA] ��"^� Ð �`�VÆCÑ >AeRoAU�BR<?eR>�<?O{D)\zb¯<?YcT
� eR<?<	@�>A>�<?IA]A\c©,L�J�BÂ]A<{D)@C\[Y^eR� ��� Y^\[QCS)D � eRO?@�DRDG<?BR\^IAQ#eR<?IAeRJ�B � �µ_A_A�ÂJ�I�DGSA<	pqg5: >dY^@`DGL�JCBRF ±=@Ce IAJ`D
O?@CY[\^¬ABR@�D)<?]¶@�IA]¶\^IAeED)BRoAFr<?I)D�b¯JCYcD)@CQ�<·@CIAJ�Fr@�Y[\^<?eZBw<?L�<?Bw<?IAO?<?]tDGJ�DGSA<·J�¬AeR<?BEbd<?]¶FH<?@�I¶¬�<{Df±v<G<?I � Ï �C� F
@CIA] �!� Ï � F�@CBR<PoAeR<?]n@�e�D)SA<mUfIA<?>ASA<?YnWroAIA\cD � O � L � . � � �jî	��ì����§ï?î�ðL0­í�ÿ���ï2�`ð2��ñ �C���d� � �

o p¦é�q?ã6rtsuGwv]v-xzy {|y&æ�ähå~}nä�Gw�m�wy
���J� �������z�9�	�-�����|� �-�������z�5�-�-���5�f�����B���
S BR\^J�BµDGJªD)SA<tO?oABRBw<?I)D � Fr<{D)<?B�]A<?>AY[J®T�FH<?IGDv@¶]A<{D)@C\[Y^<?]�SGT�]ABRJCQ�Bw@�>ASA\^O0eRoABEbd<{Tr±=@Ce7O?@CBRBw\[<?].J�o�Dv\^IyDGSA<
b¨\[O?\^Id\zDfT.JCLCDGSA<7IAJCI � D)Bw@�IAeRL�JCBRF ]A\^e®O?JCI)DG\[I�oA\zD�T§IA<?@CB ����"^� Ï#$-% ó �Pì���gnï`î�ì)ëXï ÷úù ñ �`òCò���� . � � �jî	�¯ì����=ï?î�ð
07í{ÿ��¯ï2�?ð!��ñ �C���d� � � ]A@`DG@.L�BwJ�F D)SA@`D¶eRoABEbd<{T�±y\^Y[Y�¬�<yBR<?L�<?BwBR<?]HDGJ.@�e ��ò�ò�û ]A@`DG@KD)J§]A\[eED)\^IAQ�oA\^eRS§DGSA<?F
L¹BRJCF¿D)SA< �`òCò�� ]A@�D)@.]A<?eRO?Bw\[¬�<?]�SA<?Bw< � g5SA<wi Ò]k�l >ABRJC>�<GB;D)\^<?etJ�L¨D)SA<y>ABR<?eReRoABw< � @®bd<?BR@CQ�<?]ÊBR\^L»D � b'@CY[Y^<{T>ABwJ�³AY^<?e�@CId],J�L=@CIÛ<?@Ce�DG<?BRI,¬A@�O�Ã�Q�BwJ�oAIA],e�DG@`DG\[JCIÛJkO?O?od>A\^<?]Û]AoABw\[IAQ�¬�J�D)S,e®oAB;b¯<{T�e.@�Bw<�\^IA]A\[eED)\^I �
QCoA\[eRSA@C¬dY^< � @`D­D)SA<vFH<?@Ce®oABw<?FH<?I)DP@CO?O?oABR@CO{T��5¬�<?Y^J�± DGSd<veR@�Y^\[IA\cDfT�FH@`©¨\[F¶oAF J�LdDGSA<=}�<?]A\cDG<?BRBw@�IA<?@CI
DGJ�IAQCoA<ªIA<?@CB �����C� F � gqSA<�±=@�D)<?B|JC¬AeR<?BEb¯<?]H\[I=D)SA<qBR\^L»D � b'@�Y^Y[<{T � ¬�<?Y[J®± �C����� FH�h±v@�ehD)SA<?BR<?L¹J�Bw<ªFHJCeED
Y^\[ÃC<?YcT&JCL�D)SA<KeR@�Fr<yJCBR\^Q�\^IÊ\^Il¬¨J�D)SrTd<?@�Bwe®Uµ\ � < � \^IA°AJ®±ÁL�BRJCF DGSA<y<?@CeED)<?BwIÊBw\[]AQC<K°A@�IAÃ	\^etFrJ�eED¶Y^\[ÃC<?YcT
ó(. � � �jî	��ì-���	ï`î�ð~07í{ÿ��¯ï2�`ð2��ñ �C���d� � � ~fIAeR>¨<?O{DG\[JCI�J�L�DGSA<¶\[IA]A\zb�\[]AoA@CY ��ò�ò�� >ABRJC³AY[<?e0Bw<{b¯<?@�Y^e�D)SA@�D0D)SA<
eR\^Q�IA@�D)oABR<?eyJ�L­\^I)D)<?BwY[<?@®b�\^IdQÊJCLN±=<?eEDG<?BRI«BR\^]AQ�< � °A@�IAÃ�±v@`DG<?Bq±ySA\^OjSn±=<?Bw<.O?JCFHFrJ�I«\[I �`òCò�û @�Bw<.@CY �
FrJ�eED <?I)DG\[Bw<?YcT«@�¬AeR<?I)D L�BwJ�F½DGSA< ��ò�ò�� ]A@`D)@ � \[I§D)SA<ªDf±=J�>ABwJ�³AY^<?evO?J�IGD)@�\^IA\[IAQ�eRoAOjS�eR\[QCIA@`DGoABR<?e·DGSA<
DG<?FH>�<?BR@�D)oABw<Â\^I)b¯<?BweR\[JCIAev@�Bw<ÂJCL|JCBR]A<?B0Ï¶Ð �`�VÆCÑ�$ p5U ��� Ð eRFH@CY[Y^<?B�D)SA@�I§D)SAJCeR<ÂJC¬Ae®<?B;b¯<?]�\[I �`òCò�û � �
g5SA\[eÂ\^e O?JCIAeR\[eED)<?IGDÂ±K\cDGSÊD)SA<�°AJ®± BR<{b¯<?BweR@�Y·@`D �!�C��� FºL�BwJ�F�%0m � ±v@CBR]¸@�DÂDGSA<�¬¨<?QC\[IAIA\^IAQ�JCL�D)SA<
O?oABwBR<?I)D � FH<{DG<?BqBw<?O?J�Bw]Ae�D)Jr_CÍ � ±v@�Bw] D)J®±v@�Bw]Ae�DGSA<P<?IA] � eR<?O{DG\[J�I � @ � � �

~fI�J�Bw]A<?BªDGJÊ@�eReR<?eRe¶OjSA@�IAQC<?e¶\[IlDGSA<.Bw\[L»D � b´@CY[Y^<{T*eEDGBR@`DG\[³AO?@�D)\^J�InD)SA<KDG<?FH>�<?BR@�D)oABw<?U­eR@CY[\^IA\cDfT*@CIA]
]A<?IAeR\zD�T Bw@�IAQC<?e�\^I«DGSA<�O?JCFHFrJ�I,@�Bw<?@�JCL­DGSA<HD�±vJ�eRoABEbd<{T�e.@�Bw<�O?JCFH>A@CBR<?] � ³AQ�oABR< � e®SAJ®±KeyDGSA<
DG<?FH>�<?BR@�D)oABw<§>ABRJC³AY[<?e � :v@`DG@Ê¬�<?Y[J®± � Ï �C� F¦@�Bw<§IAJ`D.>dY^J`DwD)<?]«¬�<?O?@CodeR<PDGSA<?BR<§@CBR<§J�IAYzT � >ABwJ�³AY^<?e
\^I D)SA\^eqBR<?QC\[JCIn<{©�D)<?IA]A\^IAQH¬�<?Y[J®± DGSA@`DK]A<?>�D)S�\[I DGSd< �`òCò�� ]A@�D)@reR<{D � gqSA<­DG<?FH>�<?BR@�D)oABw<PBR@CIAQ�<?eq@�Bw<
\^IA]A\[eEDG\[IAQ�oA\^eRSA@�¬AY^<7±y\cDGSA\[IÂDGSA<7b´@CBR\^@�¬A\^Y[\zD�T�<?IdO?JCoAI)DG<?BR<?]�]AoABR\^IAQr<?@COjS�eRoABEbd<{T �y� gqSA<=eR@�Fr<=J�¬AeR<?B;b´@ �
DG\[JCIÊSAJCY[]AetL¹J�B�D)SA<KeR@�Y^\[IA\zD�T&@�IA]lL�JCB�D)SA<y]A<?IAeR\zD�T&]A@�D)@ � �	gqSA<K@�bd<?BR@CQ�<5D)<?FH>�<?Bw@`DGoABR<?etBw<?O?J�Bw]A<?]Ê¬)T
DGSA< O?oABwBR<?I)DrFr<{D)<?BRev]AoABR\^IdQ¶DGSA< ³ABwe�Dr@CIA]�DGSA< Y[@CeED=±v<?<?Ã�e=JCL�]A<?>AY^J�T¨FH<?I)Dr\^IA]A\[O?@`DG< IA<{Dr\^IdO?Bw<?@�eR<?e
�Q  �2¡ �0J�L �#" ��ò ��  ��"^� Ï�� $ p @�D �!�C��� FHU ��"õ��� �Q  �#" � ÏC� $ p @`D �¯�`�C� F @�IA] �#"^�C� �Q  �#" �¯� � $ p @�D ���C��� FHU
\ � < � Y[<?eRe­DGSA@�I	DGSA<vb'@�Bw\[@C¬A\[Y^\cDfT @�DPDGSA<reR@�Fr<r]A<?>�D)SAePJC¬AeR<?BEb¯<?]#]AoABR\^IAQn<?@COjS&S)T¨]ABRJCQ�BR@C>ASA\[O e®oAB;b¯<{T �
g5SA<.FH@C\[I�SAJCBR\^¾?J�I)DG@�Y�S)T�]ABRJCQ�Bw@�>ASA\^O.>A@`DwD)<?BwI�J�¬AeR<?B;b¯<?]�\[I ��ò�òCû ±v@�e¶@ÊO?BRJCe®e � eR\^Y[Y·]A<?IAeR\zD�T�Q�Bw@�]A\ �
<?IGDÂBw<?Y[@�D)<?]rD)J§S)T¨]dBw@�oAY^\[O?@CY[YzT$O?JCI)D)BwJ�Y^Y[<?]l°AJ�±ÁL�BwJ�F ê ö!� ëM� þJ�lþ 0 \[IGD)J§þJ�lþ 0 ó,. � � ��î
��ì�����ï?îµð
07í{ÿ��¯ï2�?ð!��ñ �C���d� � � ~fIHDGSA< �`òCò�� ]A@`DG@§eR<{D¶IAJ§eR\[Fr\[Y^@�Bª>A@�DRDG<?BRIl\[eª@�>A>A@CBR<?I)DGUµFHJCe�DyY[\^Ã�<?YcT&¬�<?O?@�oAeR<KJ�L
DGSA< eRFH@CY[YZI�oAF¶¬¨<?BvJCL�eED)@�D)\^J�IAe=J�O?O?oA>A\^<?]#IA<?@�B·D)SA< eR\^Y[Y�±ySA\^OjS#]AJ�<?e=IAJ�DH@CY[Y^J�± D)SA<ÂO?@�Y^OGoAY^@`DG\[JCI#J�L
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WZ\[QCoABR< � �·pqJCFH>A@CBR\^eRJ�IHJCLVD)SA<5>¨J�D)<?I)DG\[@CY�D)<?Fr>¨<?Bw@`DGoABR<?e�\[IvD)SA< �`òCò�û eRoABEbd<{T�@CBR<?@PJ�¬AeR<?B;b¯<?]r\[I �`òCò�û
@CIA]¸\^I ��ò�ò���� Fr\[IA\^FÂoAF @CIA]¸Fr@`©�\^F¶oAF b'@CY[oA<?eÂ@CBR<.>AY[J�DRDG<?] � D)SA<.SAJ�Bw\[¾?JCI)D)@CY·Y[\^IA<?eÂ\[IA]A\^O?@`DG<yDGSA<
IAJCFH\^IA@�Yh]A<?>CDGSAeqJ�LdD)SA<PFHJkJ�Bw<?]lO?oABwBR<?IGDyFr<{D)<?Bwe �

Bw<?>ABR<?eR<?I)DG@`DG\cbd<PFH<?@�InSGT�]ABRJCQ�Bw@�>ASA\^OP>ABRJ�³AY^<?e �
ÍýSA\^Y[<ªDGSA<?eR<¶J�¬AeR<?B;b´@�D)\^J�IAe0\^IA]d\^O?@`DG<ªDGSd@�DÂOjSA@�IAQC<?e0¬¨<{Df±v<?<?I �`òCò�û @�IA] ��ò�ò�� \^I§D)SA<yBR\^L»D � b'@�Y^Y[<{T

SGT�]ABRJCQ�Bw@�>AS)T�@�¬�J®b¯< � Ï �C� F ±v<?BR<ªeRFH@CY[YdO?JCFH>A@�Bw<?]PDGJqDGSA<ªeRSAJ�B;D � DG\[Fr< � e®O?@CY[<�b´@CBR\^@�¬A\^Y[\zD�TVU�D)SA<q>dBwJ�> �
<?B;D)\^<?e|@`DªQ�Bw<?@`DG<?B|]A<?>�DGSAe|FH@®T�¬�<qFrJ�Bw<qBR<{bd<?@�Y^\[IAQP¬�<?O?@�oAeR<qJ�LVD)SA<5e®Fr@�Y^YCbd<?BEDG\[O?@CYdQCBR@C]A\[<?I)DGe|\[Ir]A<G<?>
]A<?>ABw<?eRe®\^J�IAeyJ�LNDGSA<§BR\^L»Dyb'@�Y^Y[<{T ó êµï � î�ð�ì����lï?îµð � �`ï?î�ÿRíC��ñ �`ò�� ÏC� � gqSA<?Bw<§\[ey@ÊeR\[IAQCY[<§pqg5:�Bw<?>¨<?@�D
eEDG@`DG\[JCIr<{©�D)<?IA]A\^IAQ­DGJ ���C��� F L�BwJ�Fý<?@�O�SreRoABEbd<{T � �!"^� Ã�FýSAJ�Bw\[¾?JCI)D)@CY´]A\[eED)@CIAO?<?� � DGSA<5O?JCBRBw<?e®>�JCIA]A\[IAQ
]A<?<?>¢i Ò]k�l >ABRJC>¨<?B;D)\^<?eZ@�Bw<7eRSAJ®±yIÂ\^IÂ³AQCoABR< � � g5SA<7FH\^IA\[F¶oAF J�¬AeR<?B;b¯<?]tDG<?FH>�<?BR@�D)oABw<?eZ@CBR< ��"^� Ï�Ï $ p
� �`òCò�û �ª@CIA] �#" Ï ò�� $wp � �`òCò�� �RUµ\^FH>AYzT�\^IAQ§@HO?J�J�Y^\[IAQHJ�L�DGSA<K¬�J`DwD)JCF ±v@`DG<?BªJCLZJCBR]A<?B �#" ��� $wpqUµ@=b'@�Y^oA<
eR\^Q�IA\^³AO?@�I)DGYcTHQ�Bw<?@`DG<?B¯DGSA@�IqD)SA<�pqgq:&DG<?FH>�<?BR@�D)oABw<·O?@CY[\^¬ABR@�D)\^J�I¶oAIAO?<?B;D)@C\[I)DG\[<?e � eR<?<·@C>A>¨<?IA]A\z©�� � g5SA<
DG<?FH>�<?BR@�D)oABw<�eEDGBR@�D)\^³AO?@`DG\[JCIde¶¬�<?Y[J®± ���C��� F @�Bw<�£=Ï¶Ð �`� ÆCÇ�$wpKÈ�F.ÆAÉ¶\[I�¬�J`DGS¸>ABwJ�³AY^<?eÂ\[IA]A\^O?@`DG\[IAQ
DGSA@`DqIA<?\cDGSd<?B¨D)\^]A@�Y´]A\[eR>AY[@CO?<?FH<?I)DqJ�LVDGSA<q]A<?<?>r\^eRJ�>)T�O?IA@CYAeRoABRL¹@�O?<?e � DfT�>A\[O?@CY[YzT	Ï �� N����� FHU�. � � ��î
��ì����
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DGSA<0eR<?@¶°AJ�JCB·eR<?>A@�Bw@`DG<0eEDG@�¬A\^Y[\zD�TlBR@�D)\^J�eµ±=<?Bw<tOG@CY[O?oAY^@`DG<?]�L¹J�BµDf±vJ¶]A\[eED)\^IAO{DvY[@®Td<?BRe � g5SA<0oA>A>�<?B·Y^@®T¯<?B
\^eqY^\[FH\zD)<?]�@�¬�J®b¯<=¬)T�DGSA< �C� Ï � FÄ\^e®JC¬A@`DGSAU'D)SA<PoA>A>�<?B5Y^\[Fr\cDKJ�LdD)SA<=BR\^L»D � b´@CY[Y^<{T�±v@`DG<?B5@`D5DGSA<PIAJCBED)S �
<?BwIn<?IA]nJ�L¯DGSA<PeR<?Q�Fr<?I)D)e � e®<?O{DG\[JCInÏ�¬ � � � gqSA<PeR<?>A@�Bw@`DG\[JCIn]A<G>�DGSn¬�<{D�±v<?<?I DGSA<PY[@®T¯<?BweªJCL �C����� F�\^e
O�SAJ�eR<?IHeRJ�Fr<{±ySA@�Dt@CBR¬A\zD)Bw@�Bw\[YzT�@�D|DGSA<qFH\^] � >�J�\^I)Dª¬¨<{Df±v<?<?I=DGSd<5oA>A>¨<?B�Y^\[Fr\cDªJ�LVD)SA<qBw\[LÀD � b'@�Y^Y[<{T¶±=@�D)<?B
@CIA] D)SA<PFr@`©�\^FÂoAFÄ]A<?>�D)S � � ÏCÏ � FH�5@`Dq±KSA\[O�SlSGT�]ABRJCQ�Bw@�>ASA\^OP]A@`DG@HL�BwJ�FýDGSA<P<?I)DG\[Bw<P<w©kD)<?I)DKJ�L¯DGSA<
Df±vJyeR<?Q�Fr<?I)DGe·@CBR<ª@®b'@�\^Y[@C¬dY^< � IAJCBEDGS§J�L �C�#" � Ï $ % @yeR\^IdQCY[<ª>ABwJ�³AY^<ª<{©�D)<?IA]Ae�¬�<?Y[J®± �C���C� Fr� �­ü <?O?@CoAe®<
JCL¯D)SA<PeRFH@CY[YhFH@�QCIA\cDGoA]A<PJ�L¯DGSA<5bd<?BEDG\[O?@CYXS)T�]ABwJ�QCBR@C>ASA\[OPQ�Bw@�]A\^<?I)D)eq@�Dy]A<?>�D)SnJCIAYcT#>ABRJC³AY[<?eq<{©�DG<?IA] �
\^IAQ§¬¨<?Y^J�± � Ï�Ï � FÓ@�Bw<yoAeR<?]ÊL�JCB�D)SA<yY^J®±=<?B � Y[@®T¯<?Bª<?eED)\^FH@�D)<?e � gqSA<yBw<?eRodYzD)\^IAQPb´@CY[oA<?et@CBR<K>AY[J�DRDG<?]Ê\[I
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eR\zD�T QCBR@C]A\[<?I)D�@�IA],¼ª}�_Û<?BwBRJCB.@CBR<m4 �#" ò �Q  �#" � �·Ð ���VÆ�½ ÃkQ�È�F Æ�Ñ È�Ã�F ÆAÉ @�IA] �!"^� Ð ���VÆCÑ ÃkQ�È�F Æ�Ñ U
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WZ\[QCoABR<«Ï�� _AO?@�DRDG<?B�>AY^J`DGe�@�IA] Y[\^IA<?@�BÊBR<?QCBR<?eReR\[JCIAe�J�L0D)SA<«BR\^L»D � b'@CY[Y[<{T D)<?Fr>�<?BR@`DGoABR<?eÊ@�IA] eR@CY[\^I �
\zD)\^<?eË@�D � ÏCÏ � F � D)SA<�Df±=J e®JCo�D)SA<?BwIAFHJCe�D >ABRJ�³AY^<?eËO?JCI)D)@C\[I eR@�Y^\[IA\zD�T \^I)b¯<?BweR\[JCIAeË@�IA] @CBR< IAJ`D
oAeR<?] L�J�BÂDGSA<&eR@CY[\[IA\zDfT � Q�Bw@�]A\^<?I)D$O?@�Y^O?oAY[@�D)\^J�I � D)SA<#BR<?QCBR<?eReR\[JCI O?J�<2ÂrO?\[<?I)DGe �Q  �2¡ ��@CIA] ¼ª}�_ <?B �
BwJ�Bwe�@�BR< �!"^� ��  ��"õ� �7Ð �`� ÆCÑ($RpKÈ�ÃkF.ÆdÉ.@�IA] �!"^� Ð ��� Æ Ò $wpqUP@�IA] �#" Ï �Q  �2" û �·Ð �`� ÆCÇµ>Ae®oXÈ�Ã�F.ÆAÉ�@CIA]
�!"^� Ð �`�VÆCÑ >AeRoAUhBR<?eR>�<?O{D)\zb¯<?YzT �

eRJCFH<vQ�<?J�D)SA<?BwFH@�Y�SA<?@�D)\^IAQ \[I¶DGSd<vBw\[L»D­b'@CY[Y^<{T � DGSA\[eRU�SAJ�±v<{b¯<?BwU�\[e­IAJ`D­DGSA<=]AJCFH\^IA@�I)DP>ABwJ�O?<?eRe5QC\cb�\^IAQ
Bw\[eR<­DGJ=D)SA<P@CY[JCIAQ � eR<?Q�Fr<?I)DKS)T�]ABwJ�Q�Bw@�>ASA\^OPQ�Bw@�]A\^<?I)D)e � O � L � e®<?O{DG\[JCInÏ � �

��°�� Ã#�5Ä5��Å Ã#�N�©��ÆÇ�5�VÈÉ�-Ê��ÌË��B�-�-�f®
g5SA<�S)T�]ABRJCQ�Bw@�>ASA\^O�>ABRJC>¨<?B;D)\^<?eH\^I�D)SA<�BR\^L»D b´@CY[Y^<{T e®oAQCQ�<?eEDl\^IA°AJ®± L�BwJ�F DGSA<�<?@�eED)<?BwIËBR\^]AQ�<�°A@�IAÃ
IA<?@CBND)SA<=eRJCoCDGSA<?BRI	<?IA]�J�LAD)SA<ve®<?QCFH<?IGD)eZ±KSA<?BR<7DGSA<=]A<?IAeR<?eED5±v@�D)<?B­\[e5L¹J�oAIA]�O?Y^J�eR<7DGJvDGSA<=]A<?<?>�<?e�D
eR\^Y[Y­J�L�D)SA<�þN�lþ 0 eR<?Q�Fr<?I)D)e IA<?@�B � Ï " ÏCÏ*$-%_7 �C�#" � $EÍ � WZ\^Q�oABw< � eRSAJ®±yer@#]A<?IAeR\cDfT eR<?O{DG\[JCIËL�BwJ�F
DGSA<KBw\[LÀD � b'@�Y^Y[<{T#eR\[]A<KJCL¯D)SA@�Dye®\^Y[Y � eRFH@CY[YXeED)@CBReq\[In³dQCoABR< � � � g5SA<5DGJ`DG@�YXeR@�Fr>AY[\^IAQ=D)\^FH<PJ�L¯D)SA<Ppqg5:
DGJ®± � T¯JP\^e|@�>A>ABwJ�©¨\[Fr@`D)<?YzT � S � g5SA<q]AJ®±yI � eRY^J�>A\^IdQP@CIA]HeR>ABR<?@C]A\[IAQPJCLkD)SA<5\[eRJC>)T�O?IA@�YAeRoABRL¹@�O?<?e|\^I=DGSd<
eRSA@C]A<?]¸@�Bw<?@�\[e¶²�oA@�Y^\cDG@`DG\cb¯<?YzT,eR\^FH\^Y[@CBtDGJ�O?BRJCe®e � eR\^Y[Y·°AJ®±yeÂ<?Y^eR<{±ySA<?BR<.@�IA]�O?J�IAeR\[eEDG<?I)D¶±y\zD)S�\[IA°AJ®±
L¹BRJCF DGSA<	e®JCo�D)SA<?@CeED � g5SA<�]A<?IAeR<?eED ±v@`DG<?B J�¬AeR<?BEbd<?]Ë\^I�DGSA\[e e®<?O{DG\[JCIËSA@Cer@ ¡ Ò b'@�Y^od<	J�L �C� � ò�ûC� U±KSA\[OjS�\^evL�J�oAIA]�@�D �C���C� F \[I�@CI�<?@�eED)<?BwI�J�Î � BR\^]AQ�<Â>ABwJ�³AY^<ÂY[J�O?@�D)<?]�@C>A>ABRJ®©�\^FH@`DG<?YcT�Ï � Ã�FÍ%0m J�L
DGSA<PeR\[Y^Y �

~fI§J�Bw]A<?BhD)JK<?eEDG\[FH@�D)<�D)SA<�b¯JCY[oAFr<ª°Ao�©�\[I)DGJ5D)SA<qBR\^L»D|b´@CY[Y^<{T DGSA<ªJCIA< � @�IA] � @ � SA@�Y^L � Y[@®T¯<?B|SGT�]ABR@CoAY[\^O
FrJ�]A<?YhJCL 
e�Ví�ë�ì���ì�ï�ð�ì)ë�ï ÷úù � �`òCû�� �5\[e5@C>A>AY[\^<?]�@�e5]A<?eROGBw\[¬�<?]�¬)TÎ. � � �jî	��ì-���Hï?îµðL07í{ÿ���ï2�`ð2�¶� ���C�¯� � �
g5SA<§Bw<?Y[@�D)\cbd<§\^FH>�J�B;D)@CIAO?<§JCL­L�Bw\[O{DG\[JCIA@�Y|<?Î�<?O{D)ey@CIA]«S)T�]ABw@�oAY^\[OH@�O?O?<?Y^<?BR@`DG\[JCI«\^ey@�eReR<?eReR<?]«¬)TË<{b´@CY �

�`�



Ô¨ÕKÖ ×{Ø;ÙÛÚNÜ�ÝkÞGÞGß MPO{DGJ�¬�<?B ��� U �����d�

1800

2000

2200

2400

2600

D
ep

th
 [m

]

1 2 3 4 5
Along-Track Distance [km]

SE Rift-Valley Wall

WZ\[QCoABR< � � :v<?IdeR\zDfT¿eR<?O{D)\^J�I L¹BRJ�F DGSA<�pqg5: D)J®± � TdJÛJCI*DGSd<«BR\^L»D � b'@CY[Y[<{T eR\[]A<�JCLvDGSA<�eR\[Y^Y¶IA<?@CB
� Ï " Ï�Ï $ %J7 �C�#" �*$ Í � ³AQ�oABw< � � � @�Y^J�IAQ � D)Bw@�OjÃl]A\^eED)@CIAOG<Â\^IAO?BR<?@Ce®<?evL�BwJ�F _Am¸D)J�%|Í � DGSA<Â¬A@`DGS)T�FH<{DGBET
\^e�DG@�Ã�<?I�L�BwJ�F D)SA<=pqg5: @�YzD)\^FH<{D)<?B � D)SA<PeRSA@C]A<?]n@CBR<?@r\[IA]A\^O?@`DG<?e ¡ ÒLÏ �C�#" ò��C��ò�� O?JCI)DGJ�oAB5Y[<{bd<?Y[eq@CBR<
eR<?Y^<?O{D)<?]nL�JCBqoAIA\[L¹J�BwF�eR>A@�O?\^IAQ=±K\cDGSn]A<G>�DGSn\^I D)SA<P³AIA@�YhoA>¨O?@CeED �

oA@�D)\^IAQ D)SA<rIAJ�I � ]A\^FH<?IAeR\[JCIA@�Y�>A@�BR@CFH<{DG<?BZÐ�·ÒÑBÓ]Ô k�Õ óõô �?ï�ë�ë ñ ��ò���� �RUh±ySA<?Bw<ÖÑPÓ � · �`�VÆCÑ �wU�Ô�U�@CIA]
Õ ]A<?IAJ`DG<ªD)SA<¶]ABw@�Q.O?J�<2ÂHO?\^<?I)DGU�DGSA<¶SAJ�Bw\[¾?JCI)D)@CYN]A\^eED)@CIAOG<yJ�bd<?B�±KSA\[OjS§DGSA<ªD)SA\^OjÃ�IA<?eRe0J�L�DGSA<¶@�O{DG\cbd<Y^J®±=<?B¶Y[@®Td<?BÂOjSA@CIAQ�<?eÂeR\^Q�IA\^³AO?@�I)DGYcTVU5@CIA]ÊDGSA<�FH<?@CIÊDGSA\[OjÃ�IA<?eReÂJCL�DGSA@`D	Y[@®Td<?BRU5Bw<?eR>¨<?O{DG\cbd<?YcT � � gqSA<
Y^J®±=<?BwFHJCe�Dt\^eRJ�>)T¨O?Id@CYdeRoABRL�@CO?<�±KSA\[OjSHeED)@®T�e�SAJCBR\^¾?J�I)DG@�Yd@CO?BRJCeReXD)SA<qeR\[Y^Y¯\^eXDG@�ÃC<?I§@CeXD)SA<q\[IGD)<?BRL¹@�O?<q¬¨< �
Df±v<?<?ItDGSA<�Df±=J0FrJ�]A<?Y'Y^@®T¯<?Bwe � �Âp5J�IAeR<?BEb'@�D)\zb¯<?YzT.<?eED)\^FH@�D)\^IAQ5Ô×· Ï�Ã�F @�IA] Õ · ���C� F L�BwJ�F ³AQ�oABw< �
Bw<?eRoAYcDGe¶\[I�@CI�<?eED)\^FH@�D)<.L¹J�BwÐØ& �#" ��� U­\^Id]A\^O?@`DG\[IAQHD)SA@�D�L�BR\^O{D)\^J�IA@CY·<?Î�<?O{D)e¶O?@CI�¬�<.\[QCIAJ�Bw<?] � gqSA<
@C>A>AY[\^O?@`DG\[JCI�J�LAD)SA<=Y^@�Td<?B­FHJ�]A<?Y�D)J eED)Bw@`DG\[³A<?]�]A@�D)@ Bw<G²koA\[Bw<?e5@�I�<?eEDG\[FH@�D)<vL�J�BND)SA<vBR<?]AoAO?<?]�QCBR@®b�\zD�T
Ù*Ú Uh±ySA\^OjS&O?@�I&¬¨<vDG@�ÃC<?I$L¹BRJ�F D)SA<rFH@�©�\[F¶oAF oA>AeEDGBR<?@�F~7�]AJ®±yIAeEDGBR<?@CF ]A<?IAeR\cDfT ]A\[Î�<?BR<?IAO?<r\^I�DGSA<
Y^J®±=<?B=Y^@®T¯<?BHó 
¸�Ví{ë�ì���ì®ïVð?ñ �`ò���ò � � gqSA< J�IAYzT¸oA>AeED)Bw<G@CF p5gq: eEDG@`DG\[JCI&IA<?@CB7D)SA< eR\[Y^Y¨±v@�e=J�O?O?oA>A\[<?]
& � Ã�F _Am JCL�DGSA<¶eR@C]A]AY[< � ³AQCoABR< � �ª@�IA]HD)SA<?BR<y\^e0eRJ�Fr<¶oAIAO?<?B;D)@C\[I)DfT$@�e|D)JKDGSA<¶]A<?>�DGS�eR<?>A@CBR@�D)\[IAQ
DGSA<�Df±=J0FHJk]A<?Y'Y^@�Td<?BReZ@CIA]tD)SA<7O?JCBRBw<?eR>¨JCIA]A\[IAQ�b'@�Y^oA<7J�L Ù Ú � J�oABN<?eED)\^FH@�D)<?eZ@CBR< Õ*Û · � Ï �� ¯�C��� F @CIA]
Ù Ú · �2"M� Ð �`�VÆ�½ FÊÈEe Æ Ò)U·Bw<?eR>¨<?O{DG\cbd<?YcT ��� DKD)SA<H\[IAL¹<?BRBR<?]$\^I)D)<?BwL�@�O?<H]A<?>�D)S$J�L ��ò Ï �! ¯�C���C� FÄDGSA<§eR\[Y^Y
\^e�±K\[]A< � ��� ÃkFH�qO?JCFH>A@CBR<?] D)J=DGSA<P¼tJCeReR¬)T#BR@C]A\[oAeqJ�LN]A<?L�JCBRFH@�D)\^J�I �w� Ù Ú Õ©Û � ÉCÜ Ò k�Ý & ��" Ï�Ã�FHU'±ySA<?Bw<
Ý · ��"^� Ð �`�VÆCÇ e ÆdÉ \[etDGSA<	p5J�Bw\[JCY[\^e >A@CBR@CFH<{D)<?B¶@`D ���#$ %0� � gqSA<�O?BwJ�eRe � eR\[Y[Yµb¯JCY[oAFr< � °do�©,<?eEDG\[Fr@`DG<¬�<?O?J�Fr<?e¢ÞÀ· Ù©Ú Õ Ò Û k � � Ý ��& �#" ��� Ï  d�#" ��ò ÏÂÐ �`�2ß FKÑkÈ�e�ÆdÉwU7e®\^FH\^Y[@CBªDGJ�Þ¯& ��"^�C� Ï¶Ð ���2ß FPÑkÈ�e�ÆdÉyO?@�Y �
O?oAY^@`DG<?]	L�BwJ�F D)SA< ��ò�òCû ]A@�D)@ÂL�JCB­@CY[JCIAQ � b'@�Y^Y[<{T�°AJ®±ý@�O?BwJ�eReND)SA<0e®\^Y[Y¨IA<?@�B �C�#" � Ï $ %Áó,. � � �jî	��ì����rï?î�ð
07í{ÿ��¯ï2�?ð!��ñ �C���¯� � �

%0J`DÂ@�Y^YNJCL�D)SA<¶Bw\[L»D � b´@CY[Y^<{Tn±=@�D)<?BtFÂoAeEDÂIA<?O?<?e®eR@CBR\^YcT«°AJ®± \^I�@�O?BwJ�eRev@.eR\[IAQCY[<¶eR\[Y^Y �¶� ev]A\^e®O?oAeReR<?]
\^IneR<?O{DG\[JCI � ¬ � @rI�oAF¶¬�<?B5JCL¯DGSA<=>dBwJ�³AY^<?eqIA<?@CBZD)SA<=eRJ�o�DGSA<?BRI�<?IA]�J�L ê ö2� ëR� þJ�lþ 0 O?J�I)DG@�\^IneRSA@CBR>

�`�



Ô¨ÕKÖ ×{Ø;ÙÛÚNÜ�ÝkÞGÞGß MPO{DGJ�¬�<?B ��� U �����d�

eR@CY[\^IA\cDfT¸\[IGb¯<?Bwe®\^J�IAe � gqSA< eEDGBRJCIAQ�<?eEDHJCLXDGSA<?e®< eR\^Q�IA@CY[e=\[e=L¹J�oAIA]#@�D �d�`û Ï|F JCI#@	e�DG@`DG\[JCI#J�O?O?oA>A\[<?]
IA<?@CB � Ï "^� Ï*$-%_7 �C�#" � Ï#$EÍ � ³AQCoABR< � � � gqSA<vSA\^Q�S�eR@�Y^\[IA\cDfTÊJ�¬AeR<?B;b¯<?]¶DGSA<?BR<0@`D � Ï�Ï � F � ³AQCoABR<PÏC�7\[IA]A\ �
O?@�D)<?e�DGSA@`Dq\cDq\[e�D)SA<N±=@�D)<?B�¬¨<?Y^J®±�DGSA<5eR@�Y[\^IA\cDfT	\^I)b¯<?BweR\[JCIv±ySA\^OjSr\[e�@CIAJ�Fr@�Y^J�oAe � DGSA<«i Ò(k�l >ABRJC>¨<?B;D)\^<?e@C¬�J�bd<|D)SA<teR@�Y^\[IA\zDfTle�DG<?>.eRSAJ�± IAJ¶eR\[QCIA\[³AO?@CI)DvJCÎ�e®<{D0O?J�Fr>A@�Bw<?]KD)JyJ`DGSA<?B·BR\^L»D � b´@CY[Y^<{TleED)@�D)\^J�IAeR� � g5Sd<
eR<?O?JCIA] � ]d<?<?>�<?eEDleR\[Y^Y5IA<?@�BvD)SA<�eRJ�o�DGSA<?BRI�<?IA]ËJ�L ê ö2� ëM� þJ�lþ 0 O?JCIAIA<?O{D)evD)SA<nBw\[LÀDHb'@CY[Y^<{T¸DGJ�DGSA<
YÂö �CëM�à[vÿ�ì�ï?î ö �]�`ï@?^��ì�� e®<?QCFH<?I)DH\[I	DGSA<v±v<?e�DH@�IA]�D)SA<reR@�Y^\[IA\zD�T¸\[I)bd<?BReR\^J�IAePFH@®T ¬�<reR\[QCIA@`DGoABR<?ePJCL
@C]A]A\cDG\[JCIA@�Y�\^IA°AJ�±�@CO?BRJCeRe­DGSA@`DHeR\[Y^Y �.� I)T¸eRoAOjS#\[IA°AJ®±�\^ePFHJCeEDHY[\^Ã�<?YzT¸e®Fr@�Y^Y�O?J�Fr>A@�Bw<?]	DGJÂD)SA< \[I �
°AJ®±Á@�O?BwJ�eRe|DGSA<yeR\[Y^Y�eRSAJ®±yIl\[Il³AQ�oABR< � \^�ª¬¨<?O?@CoAeR<qD)SA\^eteR\[Y^Yµ\[et@C>A>ABRJ®©�\[Fr@`DG<?YcT �`�C� FÓ]A<?<?>�<?B�D)SA@�I
@CI)TÊJ�D)SA<?B � eR<?O{DG\[JCI � �RU¨@CIA]�\[\^�7¬�<?O?@CoAe®<�DGSA<0Bw\[L»D � b´@CY[Y^<{Tmi Ò(k�l >ABRJC>�<?BED)\^<?e7@�Bw<0L�oAY^YcTÊO?JCIAeR\[eED)<?IGD7±K\cDGSDGSAJ�eR<KJ�¬AeR<?B;b¯<?]lJ�o�DGe®\^]A<5D)SA<5b´@CY[Y^<{T&@`D¶@§eEDG@`DG\[JCIÊoA>AeEDGBR<?@�F�J�L�DGSA<yeR\^Y[YµeR@�]A]AY^< � DGSA<yeRJCo�D)SA<?BRIAFrJ�eED
]A@�D)@n>�J�\^I)D.>AY^J`DwD)<?]$\^I$³AQ�oABw< � � � gN<?Fr>�J�Bw@�Y�b´@CBR\^@�¬A\^Y[\zD�TË@�DKDGSA<H\^Id°AJ®±Óe®\^Y[Y�>ABRJ®b�\^]A<?eK@�I$@CYcDG<?BRIA@ �
DG\cbd<Â\^I)DG<GBw>ABR<{DG@`DG\[JCI�L¹J�B�DGSA<Â@CIAJ�Fr@�Y^J�oAev]A<?<?> � ±v@`DG<?B0>ABRJC>�<?BEDG\[<?e0IA<?@�B�DGSA<ÂeRJ�o�DGSA<?BRI�<?IA]�J�L ê ö2� ëM�
þJ�nþ 0=�
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