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B,CEDGFIH�CKJGCLH�CNMPORQSCTJUF�VUC9WXDGO-JGORMYORZN[\W]O�JGCLW]CN^_VU`Pa"CbW]DGCEVU`YaG`YVdcGVeH�CTMYO-fT`gWh[jikOR^
alcGVUCT^@`PfNFRM)V
O-JGCNMP`YaGZ
ORiSWXDGCmCNMPFonpW]`Yfrq�FIH�CmQG^_ORQ"FRZRFNWX`PORas`Yat`Yn_ONWX^_ORQ"`Pf:VUCTJG`YFRuwvKDGC
VUC9WXDGO-J=VUO-JG`Px"CTnwW]DGCyaGCNFR^Un_cG^@ikFRfTCyVU`YaG`PVmcGV3H�CNMPO-fT`gWh[�`YazWXDGCyOR^_`YZR`YaGFRMEVUO-JGCTM
{ [|^_CNQGMYFRfT`YaGZ
QGFR^pWXn}Ooi~WXDGCmVUO-JGCTM"q:`gW]DtCT�lcG`gH�FRMPCNaXW�VUCTJ"`PcGV�QGFo^_FRVUC9WXCT^@n������1���
ikOR^�F?xGaG`gW]Cdik^@CT�lcGCNaGf9[�n_`YZRaGFRMYu�vKDGCm���1��VUO-JGCTM)DGFRnrF�D"`PZRD"CT^rV
`YaG`YVdcGV�H�CNMPO-f9�
`gWh[��6FoaGJyV
`YaG`YVU`P�NCTn�W]DGC�JG`Y�SCT^_CNaGfTC { C9Whq�CTCTaUW]DGC�n@CT`Yn_VUORZR^@FRVUn�C9H�FRMYcGFNW]CNJtikOo^�W]DGC
OR^@`PZo`PaGFoM�VUO�J"CTM6FRa"J�WXDGC�VUO�J"CTM�q:`gW]Ds������u�vKDGC�VUCLW]DGO-Jy`Pn�n_c"`�WXF { MYC:ikOo^EVUO�JGCNMPn
q:`gW]D�q�CTFR�dMPFNWXCT^@FRMPMg[�DGC9WXCT^_OoZRCTaGCNORcGn�n_c"^_ikFRfNC�qwFIHGC�HGCTMYO�fN`�Wh[|�pn_c"f�D
Fon�n_CNJG`PVUCNa]WXFR^p[
{ Fon_`YaGn_�@urvKD"CwOR^_`YZR`YaGFRM�V
O-JGCNM�`YnEJG`Yn_fT^@C9WX`P�NCTJs`PaXW]O�HGCT^�W]`YfTFRM6Q"^_ORxGMYCTn@u�vKDGCwVUCTJG`YcGV
QGFo^_FRVUC9WXCT^@nK`Pa�W]D"CTn_CEHGCT^pWX`PfNFRM�QG^@ORxGMYCTn�FR^_C�^@CTQGMYFRfNCTJ�q:`�WXDUWXDGC�������WXO�V
`YaG`YVU`P�NC
WXDGC�JG`Y��CN^_CTa"fTC { CLWhqwCNCTaUW]DGC�n@cG^_ikFRfNC2qwFIHGCmJG`Yn_QSCT^@n_`YORasC9H�FRMYcGFNW]CNJyikOR^�W]D"C�OR^_`YZR`YaGFRM
HGCT^pWX`PfNFRM�Q"^_ORxGMYCwFRa"JdW]DGC�HGCT^�W]`YfTFRM6Q"^_ORxGMYC�q:`gW]Dy������u�vKDGCwJ"`Pn@Q�CN^_n_`YORay`YnEVUFNW]f�DGCNJ
ORa"M�[=OIH�CN^}W]DGC?ik^_CN�-c"CTaGfL[�^_FoaGZRC�OoiE`PaXWXCT^_CNnpWX�rFoaGJ�DGCNaGfTCdWXDGC�VUO-JGCTM�q:`gW]D������
JGCNQ�CNaGJGnrORa�W]DGC�ik^@CT�lcGCNaGf9[�^_FoaGZRC�ORi�`Ya]WXCT^@CTnpWXu}vKD"C:J"`P�SCT^@CTaGfNCm`YatZo^_ORcGQ�HGCTMYO�fN`�Wh[
fNFRMPfNcGMYFNW]CNJ�ikOR^�W]DGCmOR^_`YZR`YaGFRMGH�CN^pWX`PfNFRM�Q"^_ORxGMYC:FRaGJ?WXDGC�HGCT^�W]`YfTFRM)QG^_OoxGMPC�q:`�WXD������
QG^@OIH�`YJGCNntFRaeCNnpW]`YVUFNW]C|ORiKW]DGC'CN^_^@OR^yJGcGC�W]O�W]D"C|VUO-JG`YxGfTFNWX`POoa�Ooi�WXDGCzOR^_`YZR`YaGFRM
VUO-JGCTMYu
�ha�W]D"C1n_CNfTORa"J�QGFR^pW�ORi�ORcG^?npWXcGJ�[�qwC�fNFRMYfTcGMYFNW]C1n_`gW]C�FRa"J�QGFNW]D,CT�SCTf9WXn�ikOR^

fNORVUQGMPCL�?DGC9WXCT^_OoZRCTaGCNORcGn�V
CNJG`YF�cGn@`PaGZ}np[�aXW]DGCLW]`YfE�:^_CTCNaG Yn�ikcGa"f9W]`YORaGn@u2vKDGC��m^@CTCNaG Pn
ikcGa"f9W]`YORaGn\FR^@C�fTFRMYfTc"MPFNWXCTJ�a-c"V
CN^_`YfTFRMYMg[ { [�`PVUQSORn_`YaGZ { O-J�[�ikOo^_fTCNn\FNW�W]DGCUn@`�WXC
Ooi
`YaXW]CT^@CTn�W|FRaGJ�W]D"CTa�npWXOR^_`YaGZ1WXDGC�^_CNfT`YQG^_O-fTFoMw�m^@CTCNaG Pn�ikcGaGf9WX`POoaGnjFRMYORaGZ�FR^ { `�WX^_FR^�[
xGa"`�WXC1ikFRcGMgW'n@cG^_ikFofTCTn@u¢¡�n@`Pa"ZtW]DGC1^_CTfN`PQ"^_O-fTFRMr�m^@CTCNaG Pn�ikcGaGf9WX`POoaGn_�Eq�C�fTFRa|W]DGCNa
n@`PVmcGMPF£W]C�Fo^ { `gW]^@FR^p[¤n@ORcG^@fTC|n_fTCNaGFR^@`PORntikOR^�W]DGOon_C|ikFRcGMgW]n_u¦¥}c"Q�W]cG^@C�CN��CNf9WXntFRa"J
DGCLW]CN^_ORZRCNaGCTOocGn?n@MP`YQ�ikcGaGf9WX`POoaGnUFR^_CjFRfNfTORc"a]WXCTJ=ikOR^ { [e��ORaXW]Cy§KFR^@MPO|QG^@O�fNCTJGcG^@CT¨
WXDG`Pn�`Pn�^_CNMPFNWX`�HGCTMg[j`YaGC9��QSCTaGn@`�HGC { CNfTFRcGn@C�W]D"C2QG^@`PVUFR^�[�alcGVUCT^@`PfNFRM"fNFRMYfTcGMYFNW]`YORaGnbaGCTCNJ
ORa"M�[ { CmJGORaGCdORaGfTCNu}B,CdDGFIH�C�CLH�FRMPc"FNW]CNJ�W]DGCmikcGMPM~qwFIHGCTikOR^@V3VUO�J"CTMY`PaGZ�n_`gW]C�FRa"J
QGF£W]DyCT�SCTfLW]nrikOR^bW]DG^@CTC:n_`gW]CNn}`Ya�W]DGCEH�`PfN`Pa"`�Wh[�ORi�W]DGC\©�ORn�ª�a"ZRCTMYCTn { FRn@`PascGn_`YaGZ�W]DGC
« Ooc�W]DGCN^_as§KFRMY`PikOR^@aG`YF\¬rCNMPO-fT`gWh[z��O-JGCTM��­H�CN^_n_`YORat®RuP®t��¯±°T²]³k´¶µ¸·N°�¹¸º�º]µ�°�¹¸»¼�6®o½R½R½R�@�_u
�haEW]DGC�xG^@npW�QGFo^pW�q�C�n�W]cGJ¶[�W]DGC�QG^@O { MYCTV¾Ooi-fNOR^_^@CTfLW2J"`Pn@fT^_CLW]`Y�TFNWX`POoadFRaGJEHGCTMYO�fN`�Wh[

fNc�W_�IOR��¨�qwC
ikORcGa"J�`gW�`Yn:V
Oo^_C
n_`YZRaG`YxGfTFRaXWmW]DGFRa|`YnmfNORVUV
OoaGM�[=^@CTFRMY`P�NCTJG��QGFR^�W]`YfTc��
MYFR^_Mg[�`YazWXDGCtfNFRMYfTcGMYFNW]`YORa=ORi�WXDGCtVmcGMgW]`YQGM�[ ^@CT¿GCNf9W]CNJ�qwFIHGCTn�`YaGn@`PJGCtn_CNJG`PVUCNa]WXFR^p[
{ Fon_`YaGn_u�À\cG^}FRaGFRMg[�n_CTn�n�W]FR^�W]CNJ�q:`�WXD|alcGVUCN^_`YfTFRM�CL��Q�CN^_`YV
CNaXW]n\`Pa
q:DG`Pf�D�q�C�fTORVw�
QGFo^_CTJsn_CN`Pn@VUORZR^_FoV
n}fTORVUQGc¶W]CTJt`PatVUO�JGCNMPn�q:`gW]DsJG`P�SCT^@CTaXW�H�FRMYcGCNn}ORi�W]D"C�HGCTMYO�fN`�Wh[
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fNc�W_�IOR��u�ª�H�CTMYO-fT`gWh[�fTc¶W_��Oo��FNW�FjfTCT^�W]FR`Ya�H�FRMYcGC�ÂÃikOR^}FjZR`gH�CTazalcGVUCT^@`PfNFRM�VUO-JGCTM
`YnrWXDGC�^@CTQGMYFRfTCNVUCTaXWsORiKFRMYM�HGCTMYO�fN`�WX`PCNn�MYO�q�CT^rW]DGFRa±Â¤q:`gW]D�F
H�FRMYcGCjÂru�Äb`PZRc"^_C Á
n@DGOIq:n�W]DGC�CT�SCTf9WwORi"H�CNMPO-fT`gWh['fNc�W_�IOR��q:`�WXDdW]DGC}JG`Y��CN^_CTaXWEH�FRMYcGCNnKÂ ORa�MPORa"Z�Q�CN^_`YO�J
q�FIH�CdQ"^_ORQGFoZRFNW]`YORaGu�vKDGC:JG`Y^_CNf9W { O-J�[�q�FIH�CTn�FR^_C\aGONWmn@`PZRa"`PxGfNFRaXW]Mg[�FR��CNf9WXCTJG� { c�W
MYFNW]CN^KFR^_^@`�H�FRMYn�FR^_C2HGCT^�[|n_CTa"n_`gW]`gH�CrWXOwW]DGC2H�FRMYcGC\ORi�W]DGCEH�CNMPO-fT`gWh[|fTc¶W_��Oo��uKÅEO£W]D�W]DGC
n@ORcG^_fNC}FoaGJwW]DGCr^_CNfTCT`gH�CN^2FR^@CKn_`gW]cGF£W]CTJ?ORc�WXn_`YJGC�WXDGC�n_CNJG`PVUCNa]WXFR^p[ { Fon_`YaGn_u « WXFNW]`YORaGn
n@`�WXcGFNW]CNJU`PaGn@`PJ"C�WXDGCKn_CNJG`PVUCNa]WXFR^p[ { FRn_`YaUn_DGOIqÆCLH�CNa�VUOR^_CKn@CTaGn@`�WX`�H�`gWh[UW]O2W]D"CbH"FoMPcGC
ORioWXDGC�HGCTMYO�fN`�Wh[yfNc�W_�IOR�Su�vKDGCKD"OR^_`Y�TORaXWXFRM"fNORVUQ�ORa"CTaXW]n�FR^@CEVUORnpWKn_C9HGCT^@CTMg[sFR��CNf9WXCTJG�
CNn_QSCTfT`YFRMYM�[jWXDGCEW]^@FRaGnpHGCT^@n_CdfNORVUQ�OoaGCTaXW]��JGOoV
`YaGFNWXCTJ { [jW]DGC\©�OIH�CEqwFIHGCTn_u
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Ä�`YZRcG^@C ÁNÊ ªefTOoV
Q"FR^_`Yn_ORa?ORi�n�[�a]WXDGC9WX`Pf}n_CN`Pn@V
OoZR^_FRVUn�fTORVUQGc�WXCTJ?ikOR^�JG`P�SCT^@CTaXW�H"FoM��
cGCNn�ORi�WXDGCrHGCTMYO�fN`�Wh[�fTc¶W_��Oo��u:vKDG^_CNC�fTOoV
QSORaGCNaXW]nwORibJG`Pn@QGMYFRfTCNV
CNaXW1�p`Ya�VU`PfN^_ORVUC9�
WXCT^_n@�mJ"cGCwW]OsFtn@ORcG^_fNC�`YayWXDGC
V
O-JGCNM�ORi)WXDGC « ORc�W]D"CT^_a|§KFRMY`PikOo^_aG`YF1ËN�IÌ¤¬rCNMPO-fT`gWh[
��O-JGCNMw�­¬rCT^_n@`POoa Á �E¯�°T²]³k´¶µÍ·N°�¹¸ºyº]µ�°�¹¸»2� ÁNÎRÎoÏ �_�@u|vKD"C�C9HGCTaXWyn_`YVdc"MPFNWXCTn�FRa�FRi¼W]CN^p�
n@DGO�f��:ORioWXDGCE©�FRaGJGCN^_n�CNFR^pWXDG�lcGFR��C:�pËRÐ�ÑÍËRÒXÓ£Ô�� ÁRÁ Ò�ÑÍÐ Î ÓhB FRaGJ�J"CTQ�WXD�FNW Ï uYÕ��lVU��FRn
^@CTfTOo^_JGCNJsF£W\npWXFNW]`YORaj�bFon_FRJGCNaGFt�pËRÐRÑ Á ÐTÓTÔ�� ÁRÁ Ò�Ñ Á ÕXÓhBÖ�_u�vKDGC�n_ORMY`YJjMP`YaGC�^_CNQG^_CNn_CNa]WXn
WXDGC�JG`Yn_QGMYFRfNCTVUCTaXW?fTORVUQGc¶W]CTJ'ikOo^�F�VUO-JGCTM~q:`�WXD'FjV
`YaG`YVdcGV¦fTc�W@��OR�jH�CNMPO-fT`gWh[�Ooi
Á uY½w�lVU×Rn_CNfT�RW]D"CEJGFRn@DGCTJ�MY`Pa"CE^_CNQG^_CNn_CTaXWXn�WXDGCEJG`Yn_Q"MPFRfNCTVUCTaXW}fTOoV
Q"c�W]CNJ
`Ya�FwVUO-JGCTM
q:`gW]DsFUV
`YaG`YVdcGV�fNc�W_�IOR�?H�CNMPO-fT`gWh[|ORi)½RuYØ
�lVU×Rn@CTfTu
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B,C}QG^@ORQSORn_C�W]O:JG`Yn_fN^_C9WX`P�NC�W]D"CrOo^_`YZR`Pa"FRM�ËN��Ì�VUO�J"CTM~`PaXWXO Á �IÌÙHGCT^�W]`YfTFRMSQG^_OoxGMPCNn_u
B,C�C9H�FRMYcGFNWXC?W]D"C'ZR^_ORc"Q�H�CNMPO-fT`gWh[¤ORi2WXDGC'©�O�HGC'FRaGJ�¥rFI[�MYCT`YZRD�q�FIH�CTny`YaeFRMPM Á �
Ì$HGCT^�W]`YfTFRMrQG^_OoxGMPCNn�FRaGJ=xGaGJ�WXDGC1VU`YaG`YVdcGV ZR^_OocGQ�H�CNMPO-fT`gWh[Ú`Pa�WXDGCsik^_CT�lcGCNaGf9[
^@FRaGZRC:ORib`YaXW]CN^_CTn�W]u:vKDG`Yn�VU`Pa"`PVmcGV¦J"C9W]CN^_VU`YaGCTn�WXDGC:V
CNn_D�n@`P�NC�ORi�ORcG^ra-c"V
CN^_`YfTFRM
n@`PVmcGMPF£W]`YORaGu,Ä~cG^�W]DGCN^_��q�CdW]DGCNa�^@CTFRa"FRM�[��NC�WXDGC�JG`Yn_fN^_CLW]`Y�TCTJ=ËN��ÌÛOo^_`YZR`Pa"FRM2VUO-JGCTM
FRa"JÙWXDGC�H�CT^�W]`YfTFRM\QG^@ORxGMYCTn�q:DG`Yf�DÚJGO�aGONW�fTOoa]WXFR`Ya F�H�CNMPO-fT`gWh[ÜMPOIq�CT^�W]DGFoaÙWXDG`Pn
VU`YaG`PVmcGVÝFR^@C
a"ONW?V
O-JG`YxGCTJ"u1Þ�OIq�C9HGCT^_�)H�CT^�W]`YfTFRM�QG^@ORxGMYCTnKq:`�WXDyHGCTMYO�fN`�WX`PCNndMYOIqwCN^
WXDGFRa�W]D"C�VU`PaG`YVdc"V4FR^_CdV
O-JG`YxGCTJ"��n_cGf�DjW]DGF£W�W]D"C�©)OIHGC�qwFIH�CUJG`Yn_QSCT^@n_`YORa|ORi�W]DGC
ikcGa"JGFRVUCTaXW]FoM6VUO�JGC�`PamWXDGC�OR^@`PZR`YaGFRMSFRaGJja"C9qeH�CN^pW]`YfTFoM6QG^_OoxGMPCNnKFR^_C�x�WEq:`gW]DG`YadW]DGC
n@V
FoMPMYCTn�WrQ�ORn@n_` { MYCKCT^_^@OR^bOIHGCT^�W]D"CEik^_CN�-c"CTaGfL[j^_FoaGZRCEORi�`YaXW]CN^_CTn�W]uK�ha�fNORaXW]^_FonpW�WXO�W]DGC
n@`PVUQGMYCbH�CNMPO-fT`gWh[jfNc�W_�IOR���ßW]DGC2V
CLW]DGO-J�q�CKQG^_ORQSORn@C2QG^@CTn_CN^pHGCTn�W]DGC�F�HGCT^@FRZRCbH�CNMPO-fT`gWh[�u
vKDG`Yn�VUCTFRaGn�WXDGFNWKq�CKq:`YMYM6`Pa"fT^_CNFRn_CKW]D"C2H�CTMYO-fT`gWh[|`Payn_OoV
C\^@CTZR`YORaGnKORi�W]D"C�OR^_`YZR`YaGFRM
VUO-JGCTM6FonbqwCNMPM�FRn:à�º�á_·Nº�°T´¶º)WXDGCEH�CTMYO-fT`gWh[z`PayONWXDGCT^K^@CTZR`YORaGnKOoi~WXDGC�OR^_`YZR`YaGFRM�V
O-JGCNMPu
vKDGC�Q"^_ORQSORn_CNJ�FRMYZROR^_`gW]D"Vâ`Yndn@cG`gW]F { MYCjikOR^:DGC9WXCT^@ORZRCTa"CTORcGn�VUO-JGCTM�q:`�WXDtq�CTFR�

MYFNW]CN^_FRMr`YaGDGORVUORZRCNaGCT`gWh[¤aGCNFR^mWXDGC�n_c"^_ikFRfNC�FRn�ikOR^?`Pa"npW]FoaGfTC'JGCNxGaGCNJ { [Úã�º_ä]´�å�³kæ
º]µ�°�¹¸»�� ÁNÎ Ò Î �_uÃvKD"C'fTORaGJ"`�WX`PORa�Ooi2W]DGC?q�CTFo�=MYFNW]CN^_FRM}`Pa"DGORVUORZRCNaGCT`gWh[Æ`Yn�MYO�fNFRMPMg[
n@FNW]`Yn_xGCNJ { [,VUO-JGCTMYn}q:`gW]D±FondVdc"f�D�DGC9WXCT^_OoZRCTaGCN`�Wh[(FRnKW]DGC « ORc�WXDGCT^@a�§KFRMP`YikOR^@aG`PF
ËN�IÌÖ¬rCNMPO-fT`gWh[=��O�J"CTM�� « §KËRÌ�¬��1�j�p¯�°T²]³k´¶µ¸·T°�¹¸ºyº]µw°�¹¸»2�p®R½R½o½R�_�@u�Ä�`YZRcG^_C?®1n@DGOIq:n
WXDGCj©�O�HGCUq�FIH�CsZR^_OocGQ1H�CNMPO-fT`gW]`YCTn?fTORVUQGc�WXCTJ�ikOR^�F'QSCT^_`YO-J�Ooi}Ëzn_CNfTORa"JGn?`Ya�W]DGC
« §KËoÌ�¬�� �¸HGCT^@n_`YORa�®RuY®R�_u « C9H�CN^_FRM�FRc�WXDGOR^@n��@ç2·T°Tä-º_´�� Á£ÎRÎ ØR�@��è'°�¹¸àz°Tæ)à'ç2·N°Tä-º_´
� ÁNÎRÎ ÒR�@��é�¹ ´¶º_æ¤º]µm°�¹¸»w� Á£ÎRÎ ØR�@��é�¹ ´¶º_æ¤°Tæ)à1êK·Ná_å�ë�¹¸º]µì°�� ÁNÎoÎRÏ �_�UDGFIHGC1aGONWXCTJ�WXDGFNW
WXDGC�n_c"^_ikFRfNC�qwFIH�CNnmikOo^_V�W]DGC�fNO�JGFj`Ya�W]D"CT`Y^�a-c"V
CN^_`YfTFRMbn_`YVdcGMYFNW]`YORaGn\ORi6WXDGC�qwFIHGC
QG^@ORQGFRZoFNW]`YORad`YaGn@`PJGC)W]DGC { FRn_`YaGn_u2vKDG`PnbO { n_CN^pH�FNWX`PORadfTFRa { C2CL��Q"MPFR`YaGCNJ { [:W]D"CEMPFo^_ZRC
�NORaGCTndORibqwCNFR�lM�[(DGC9WXCT^@ORZRCTa"CTORcGndZR^_ORc"QtH�CNMPO-fT`gW]`YCTnU`YatW]DGC { FRn@`Pa�^@CTZR`YORaGn�FondfTFoa
{ C�n_CNCTaz`Ya'Ä�`PZocG^_C�®ou�vKDGC { OocGaGJGFR^@`PCNn�ORi�W]D"C { FRn@`PaGn�^@CT¿GCNf9W�WXDGC�n_cG^@ikFRfTCrqwFIH�CNn
WX^_FRQGQSCTJ�`YaGn@`PJGCdWXDGC { FRn@`Pa"n_uÙÀ\cG^�FRMYZROR^@`�WXDGVíx"aGJGn�F�aGCLq4VUO-JGCTM2`Pa1q:DG`Yf�D�W]DGC
ZR^@ORcGQ1HGCTMYO�fN`�WX`PCNn?ikOR^rW]DGCjQSCT^@`PO-JGn�ORi�`Ya]WXCT^@CTnpW1VUFNW]f�D�WXDGCjOR^_`YZR`YaGFRMEVUO-JGCTM2aGJÙ`�W
QG^@CTn@CT^pHGCTn�W]DGC\DGCLW]CT^@ORZRCNaGCT`gWh[�ORi~WXDGC\OR^_`YZR`YaGFRM6VUO-JGCTMYu
B,C�DGFIHGC�n@DGOIq:a}W]DGF£W�W]DGC�H�CNMPO-fT`gWh[?fTc�W@��OR��FRQ"QGMP`YCTJ�W]O�W]D"C { Fon_`YadVUO�J"CTMYn�n@`PZRa"`Pi¼�

`YfTFRaXWXM�[zFo��CNf9W]nrn_c"^_ikFRfNCKq�FIH�CNn { ONW]Dy`YatQGD"FRn_C\FRaGJsFRVUQGMY`�WXcGJGCNurvKD"`PnrO { n@CT^pH�FNWX`POoa
MYCTJ�cGn�WXO'JGC9HGCTMYORQ�F'V
CLW]DGO-J�ORi�JGCLW]CT^@VU`PaG`YaGZzCT�lcG`gH�FRMYCTaXWtV
CNJG`YcGVîQGFR^@FRVUC9WXCT^_n
{ Fon_CTJ'Ooa�MPO-fTFoMPMg[±x¶W_W]`YaGZjn@cG^_ikFRfNC}q�F�HGC�JG`Yn_QSCT^_n@`POoaGuUvKDG`Pn�V
CLW]DGO-J'QG^@CTn_CN^pHGCTnEW]DGC
QGD"FRn_CEFoaGJ�FRVUQGMY`�WXcGJGCEORioWXDGCEn�[�aXWXDGC9WX`Pf�n_CN`Pn@VUORZR^_FoV
n�q:`gW]D"`Pa�FwJ"CTn_`Y^_CNJUik^_CT�lcGCNaGf9[
^@FRaGZRCNuEvKDGC�CT�lcG`gH�FRMPCNaXWwVUCTJ"`PcGV�Q"FR^_FRVUCLW]CT^@n�fNFRa { CKikORc"aGJ?CNïUfT`YCTaXW]Mg[ { [s`YaXH�CN^pW_�
`YaGZw©�OIH�Cbq�FIH�CKZR^@ORcGQ}HGCTMYO�fN`�Wh[RuKvKDGCECT^@^_OR^�ORioW]D"CEVUC9W]D"O�J�fNFRa { C�CTn�W]`YV
F£W]CTJUik^@ORV
WXDGC�FRaGFoM�[�n_`Yn�ORi6W]D"C�JG`Y��CN^_CTa"fTC { C9Whq�CTCTajW]D"C�ZR^_ORc"Q?H�CNMPO-fT`gW]`YCTn\ORi6W]D"C�CT�lcG`gH�FRMPCNaXW
VUCTJ"`PcGVðQ"FR^_FRVUCLW]CT^@n�FRa"JzWXDGCtOo^_`YZR`Pa"FRMKVUO�JGCNMPu �ñWt`Pn
n_cG`gW]F { MPCsikOR^UCTMY`YV
`YaGFNWX`Pa"Z
WXDGC�C9�lWX^_CTVUCNM�[¾MPOIq�H�CNMPO-fT`gW]`YCTnyFRaGJ,JG`Pn@fT^@C9W]`Y�TC�WXDGC�ZR`gH�CNa�V
O-JGCNM�ikOR^?a-c"V
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Love Wave Group Velocity (km/s)
Ä�`YZRcG^@C\® Ê ©�FR^@ZRC:^_CTZo`PORa"n}ORi~W]DGCKq�CTFR�lMg[�D"C9W]CN^_ORZoCTaGCNORcGnwVUCTJ"`PF?`PaGn@`PJ"Cj�pFoaGJtOoc�W_�
n@`PJGCN�bW]DGC�V
O-JGCNMPnKORi�n@CTJG`YVUCTaXW]Fo^p[ { Fon_`YaGn_u�vKDG`YnKxGZRcG^@Cwn_D"O�q:n�WXDGCw��CN^_fTF£W]OR^EQ"^_ON�
ò CNf9W]`YORa'ORi�WXDGC�©�OIH�C}q�FIH�CUZR^@ORcGQ?HGCTMYO�fN`�Wh[±ikOR^�F�QSCT^@`PO-J'ORi�Ë�n@CTfNORaGJGn�fNORVUQGc�W]CNJ
ikOR^SW]DGC « ORc¶W]DGCN^_a
§KFRMP`YikOR^@aG`PF\ËN�IÌ±¬rCTMYO�fN`�Wh[s��O-JGCNM��¸HGCT^_n@`POoa�®RuY®R��¯�°T²]³k´¶µÍ·N°�¹¸º�º]µ)°�¹¸»
��®R½R½R½R�@�_u�vKDGC}Zo^_ORcGQ�H�CNMPO-fT`gW]`YCTn)qwCN^_C�fNORVUQGc�WXCTJ�F£W�J"`Pn@fT^_CLW]`Y�TCNJjDGOR^_`Y�TOoa]WXFRM~Q�Oo`PaXW]n
��ZR^_`YJUn_QGFRfN`Pa"ZmMYCTaGZ£W]D
ËR½R½�VU� { [dW]FR�l`YaGZmFEHGCT^pWX`PfNFRMoH�CNMPO-fT`gWh[sQG^@ORxGMYC�q:`gW]D
VUCTJG`YcGV
QGFo^_FRVUC9WXCT^@nKJG`Pn@fT^@C9W]`Y�TCNJ1CLH�CT^�[|®RØ�VóikOo^�W]DGC2WXORQ Á ½R½R½�V$FRaGJj`YaGfT^@CTFRn@CTJtn_QGFRfN`Pa"Z
{ CTMYOIq�JGOIq:a
WXOUF
J"CTQ�WXD1ORi)ÐRØR½R½o½�V
u

VUO-JGCTMY`Pa"ZRuEvKDGC}V
CLW]DGO-J�`Yn�Fmn@`PZRa"`PxGfNFRaXW�`YVUQG^_OIH�CNVUCTaXW\OIH�CN^)W]D"C}QG^@C9H�`YORcGn_Mg[tcGn_CNJ
HGCTMYO�fN`�Wh[|fNc�W_�IOR��u
�ha�W]DGC�n_CTfNORaGJsQGFR^�W\ORi�ORcG^2npW]c"J�[�q�C�n_DGOIq�W]DGC2HGCT^_n@FNW]`YMY`�Wh[zOoi�WXDGCw^@CTfT`YQG^@O�fN`�Wh[

VUC9WXDGO-JjFRQGQGMY`PCNJdW]O}WXDGCwCLH"FoMPcGF£W]`YORa�ORi�n@`�WXCwCT�SCTfLW]n Ê q�C�DGFIH�Cwn@CTMYCTfLW]CTJsË�n@`�WXCTnEFRa"J
Ø�VUF ò Oo^EikFRcGMgW]nE`Ya « ORc¶W]DGCN^_aj§KFRMY`PikOo^_aG`YFRuKvKDGC�n@`�WXCTnbq�CT^_C�f�D"ORn_CNa�WXO�JGCNV
OoaGnpWX^_FNWXC
WXDGC�JG`Y��CN^_CTaXW�npWX^_ORaGZyZR^@ORcGaGJzVUONWX`PORaz^@CTn_QSORaGn@CTnKq:`�WXD�^@CTn@Q�CNf9W:W]OdW]D"CT`Y^:MYO-fTFNWX`PORa
^@CTMYFNW]`gH�C�WXO�W]D"CE©�ORnbª}aGZRCTMYCTn�Å2FRn_`YaGu2Äb`PZRc"^_CEËwn@DGOIq:n�W]D"CEn_CNMPCNf9W]CNJUn_`gW]CTn�FoaGJ�ikFRcGMgW]n
`YamW]D"C « ORc�WXDGCT^@ay§KFRMP`YikOR^@aG`PFr¬rCTMYO�fN`�Wh[1��O-JGCTMYu�vKDGCwikFRcGMgW�Q"FR^_FRVUCLW]CT^@nbqwCN^_C2WXFR�oCNa
ik^@ORVðô}º]µìº_·õ´¶º_æÖº]µd°�¹¸»}� ÁNÎoÎRÏ �_uÆ�hazW]DG`Yn�n�W]cGJ¶[�q�C�DGFIHGC1n_`YVdc"MPFNWXCTJ�ÕRØ�^_CNFRMP`YnpWX`Pf
n@ORcG^_fNC�n_fNCTaGFR^@`POon:ikOo^wØjVUF ò OR^ « Ooc�W]DGCN^_az§KFRMY`PikOo^_aG`YFyikFRcGMgW]nwFRa"J|fNORVUQGFR^@CTJ�W]DGCN`P^
^@CTn_QSORaGn@CTnrFNWKW]D"C:n@CTMYCTfLW]CTJ1n_`gW]CTn@u
B,C�DGFIH�C�JGC9HGCTMYORQ�CNJjF�VUC9WXDGO�J\W]O�CLH�FRMPc"FNW]C�W]DGCNOR^_CLW]`YfTFRMSn_`gW]C}FRaGJ�QGF£W]D�CN��CNf9WXn

`Ya=FzfNORVUQGMPCL��DGC9WXCT^@ORZRCTa"CTORcGn
VUCTJG`YF|cGn_`YaGZ|^_CTfN`PQ"^_O-fTFRMK�:^_CNCTaG Yn?ikc"aGf9WX`PORa"n_ueÅ�[
JGCNfTORVUQSORn_`YaGZ�W]DGCU^@cGQ�W]c"^_CUORa�W]DGC�ikFocGM�W
`YaXW]OsJG`Yn_fT^@C9WXC
QSOR`YaXW]n_�6q�C?fNFRazn_`YVdcGMYFNWXC
FR^ { `gW]^_Fo^p['n@ORcG^@fTC�n_fNCTaGFo^_`YORn_u�BÖ`�WXDyFRayFRfTfNcG^_FNWXC2H�CNMPO-fT`gWh[|VUO�JGCNM�q�C:VUFI[z^@CTQGMYFRfTC
WXDGCdMYORaGZ�QSCT^@`PO-J1Q"FR^pW�ORi�W]DGCmFNW_WXCTalcGFNWX`POoa�fTcG^�H�CNn2q:`�WXD�n_`gW]C�n@Q�CNfT`YxGf�CT�SCTfLW]n�WXDGFNW
FRfNfTcG^@FNW]CNM�[s`YaGfNMPcGJ"C�W]D"C}CN��CNf9W]n�ORi�Ë£��Ì�DGC9WXCT^_OoZRCTaGCN`�WX`PCNnEFRaGJ
fTOoV
Q"MPCL�1n@ORcG^@fTC�^@cGQ��
WXcG^_CNn_u�¡}n_`YaGZUWXDGC « ORc¶W]DGCN^_a|§KFRMP`YikOR^@aG`PF�HGCTMYO�fN`�Wh[�VUO-JGCTM�q�CUDGFIH�CUC9H�FRMYcGFNWXCTJjW]DGC
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Velocity (km/s)
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Ä�`YZRcG^@CUË Ê « ORc�W]D"CT^_a�§KFRMP`YikOR^@aG`PF�¬rCTMYO-fT`gWh[�V
O-JGCNM�FoaGJ�MYO�fNFNW]`YORaGn:ORi�W]DGC
n_CNMPCNf9W]CNJ
n@`�WXCTn:FRaGJ�ikFocGM�WXn_utvKDGC?Q"MPONW@W]CNJsH�CNMPO-fT`gWh[=`PnEWXDGC?©�OIH�C\qwFIHGC�ZR^@ORcGQjH�CTMYO-fT`gWh[,F£W�Ë
n@CTfTOoaGJzQ�CN^_`YO�JGudvKDGC�ikFRcGMgW�MYO-fTFNWX`PORa"nwFR^_Cmn_DGOIq:a�q:`gW]D { CTFRf�D { FRMYMYnwFRn�Q"^_O ò CNf9W]CNJ
ORa
W]DGC�n@cG^_ikFofTCTuUvKDGCrH"Fo^_`YFNW]`YORaGnwOoi�W]DGC�^@FR�oCdFRaGJ'VUFRZRaG`gW]c"JGC�ORi�WXDGC { CTFRf�D { FoMPM
^@CTQG^@CTn_CNaXW2W]D"C}^@FRaGJGORVUaGCNn_nEOoi-W]D"C}ikFRc"M�W}n_MY`YQmH�CNf9W]Oo^�cGn@CTJ�ikOo^�VUO-JGCTMY`YaGZRu « CNMPCNf9W]CNJ
n@`�WXCTnrFR^_C�n@DGOIq:a
q:`gW]D { MPFof��dW]^_`YFRaGZoMPCNnrFoaGJtfNFRQG`gW]FRM�MYC9W@W]CN^_n Ê ��ª « ��¡ « §¾FRaGJ « �1u

WXDGCTOR^@C9WX`PfNFRMbn@`�WXC�CT�SCTfLW]n�ikOR^�W]DG^@CTC�MYO�fNFNW]`YORaGn}`Pa�WXDGC�©�ORn}ª�aGZRCNMPCNn�FR^_CNFRurB,C�DGFIHGC
n@DGOIq:adW]DGCr`PVUQSOR^pWXFRaGfNC�ORi6CLH�FRMPc"FNW]`YaGZ�MYFR^_ZoC}alcGV { CN^EORi�WXDGC�n@ORcG^_fNC9�I^_cGQ�WXcG^_C�^_CTFoM��
`YnpWX`Pf�n@fTCTa"FR^_`YORn_u�vKDGC�MPFo^_ZRCNnpW
FRVUQGMY`�WXcGJGCNn:F£WwW]DGC�WXDG^_CNC�n_`gW]CNn�FR^_C�O { W]FR`YaGCTJzik^@ORV
CNFR^pWXDG�lcGFR�oCNnEORa
aGCTFo^_CTn�W�ikFRc"M�WXn�^@FNW]DGCN^6W]DGFRa?FRa�CNFR^pWXDG�lcGFR��C�ORa\W]DGC « FRa?ª�aGJG^@CTFRn
ikFRc"M�WX�Sq:DG`Yf�D�FoZR^_CNCTn�q:`gW]D�WXDGC�QG^_CLH�`PORc"n�npW]c"JG`PCNn
�_�@é�¹ ´¶º_æ(°Tæ)à�êK·Ná_å�ë6¹¸º]µp°l� ÁNÎRÎRÏ �@�
�@ç2·T°Tä-º_´�� ÁNÎRÎ ÒR�_�@u�vKDGC�n@`PVmcGMPF£W]CTJ?VUFN��`PVmcGV�FRVUQGMY`�WXcGJGCTn�FR^@CKn_`YVU`PMYFR^6W]O2WXDGC�ORaGCTn
O { n_CT^�H�CNJ1JGcG^@`Pa"Z\WXDGC\Ô�OR^�W]DG^@`PJGZoCT��§KFRMY`PikOo^_aG`YFR��CTFo^pW]D"�-c"FR�oCNu
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