
� � ��� ���	� 


����������	����� � ��� � � �� ��� � �

���! "$#�%'&�(*)�+�,-%'./(0#�1

2436587:96;=<?> 7:@BA/7DC6EGF=H6<?5JI:9K;=<LF=CNMJ<?58<?EGMOI:C6H�>P7D5G<�58<?A/</CNM8;RQDSTA?7DCNMJ5G7VU:</5GEGQDSW58<?;XIYM8</EZM87�M8[6<
F=C]\_^6</CKA/<`7:@a>bI:c:C6<?M8F=Aed_<?;=H6E-7DCfI:A?7D^6EGM8F=ATghI!U:</EiF=C�MJ[6<`C6</I:5-E8^65j@kI:A/<`5G</cDFR7DC6E-7:@lMJ[6<Bm]^6Con
p COM8[6</EG<qE8^69]rs36[67:M87DE83K[6</5GF=At>PI:cDC6<uMJFRAv58<?cDF=7:C6E/SwMJ[6<v5JIYM8F=7b7Y@x>bI:c:C6<?M8F=A`MJ7ZcNIYEe3658<?E8EG^658<qFRE
UD<?5GQvA/;=7:E8<hM87e^6C6FyMzQDSD;R<{I:H6FRC6ciM87eMJ[6<hA/7DCNMJ<?CNMJF=7:CtMJ[_IYM'>bI:c:C6<?M8F=Axd_</;RHq<?|}</A?M8ExI:58<hEGQ~EGM8</>PIYMJFRA
I:C6HOE8F=c:C6FRd_A/I:CNM{nT��7!gh<uUD</5?S�H6^6<tM87bMJ[6<vH6FR�0A/^K;RMJFR</E�F=CNUD7:;RUD<?H�F=C�>07~H6</;RF=C6c0>bIYcDC6<?M8F=A`d_</;RH
<?|}</AuMJE?S_>P7DEjM�[6<?;=F=7:E8</FRE8>0F=AiI:C_I:;yQ~E8</E�M8</C6H�M87qF=cDC67:58<iM8[6</EG<`<?|}</A?M8E/S_;R^6>P3KF=C6cWMJ[6<?>�I:;R;}FRC�M87
I���E8^K5G@kI:A?<OMJ<?58>f�Rn���[6<�E8A?F=<?C�M8FRd_A�>P<?58FyMP7Y@`58</EG^6;RM8EPM8[_IYMZFRCNUD7D�Y<OMJ[6FREZI:EGE8^6>03KM8F=7DC�[_I{UD<
A/7:>P<�F=CNMJ7���^6<?EGM8F=7DC�I:C6H�FRC�3_I:5jMJFRA/^6;=I:5/S�FRC�U:</5GE8F=7:C6EZ7:@WE8^KC6E83�7:MJE�[6I!U:<LIYM8M85JI:AuMJ<?H�>t^6A�[
H6<?9_IYMJ<Yn	��g-F=C6c�M87�MJ[6<OF=CNMJ<?C6E8<�>PI:cDC6<uMJFRAfd_<?;=H�EjMJ58<?C6c:M8[6E*I:C6H�M8[6<�FRC6A/;RF=C_IYM8F=7DC�7:@TM8[6<
d_<?;=H�F=C�M8[6<03}<?C~^K>t965JI��k<Yn�c6nam]A�[�^6CK�:</5q<uMtIY;�nySl�:�D�D�N ¡SaEG^6C6EG3}7:MvEGM858^6AuMJ^65G<ZI:C6H�HKQ~C_I:>0F=A?E
F=CNU:</58EGF=7DCKEt�¢<:n£c6no¤e^]U:IY;=;¥<uMTI:;¦nRS�§!¨:¨D©Kª�«h7D^KU~FRH_IYM{S}¬hFR58A�[¥S��®T7DE87!U~F=A�[K<?U�S¥�Y�D�D©N �[_I{UD<v9}<?</C
I�E87D^K58A/<f7:@iA/7DCKE8F=HK</5JIY96;=<*H6FRE8A/^KE8E8FR7DC¥n�m]7D>0<�7:@�MJ[6<?E8<fF=CNUD<?58EGF=7DC6E��¦«h7D^KU~F=H_I¯M{S�¬°F=58A�[oSh
®T7DE87!U~F=A�[K<?U�S]�:�D�D©N ±^KE8<-d_C6FRM8<ur�g�I{UD<?;=<?C6c:MJ[PH6</EGA/5GF=3KM8F=7DC6Ex7:@�MJ[K<iIYA/7D^6EjMJFRA-ghI{UD<ud_</;RHZH6</5GFRU:</H
@¢587:>4M8[6<ZIY3636587{²]F=>PIYM8</H�A?7DC6EGM8FRM8^6</CNMq<?�~^6IYMJFR7DC6EvFRC�MJ[K<Z¬h7D5GC�;=FR>PFyM0�¦¬hFR58A�[¥S'®`7:E87!U~F=A�[6<uU
³¤e^KUYI:;=;¦Sl�:�D�:´N un�µTF=¶?7DC¥S±��I:C_IYE87DcD<YSx³¬hF=5GA�[·���:�:�D©N WEG[67!gh<?H�MJ[_IYMtI:;RM8[67D^6c:[�MJ[K<bd_58EjM
¸{¹DºV»i¼¦»¾½s¿!À£Áy½-Â¢Ã�ÁÄº{ÅÆ½�ÇsºVÈsÉ:ÁÊ»¾¼iÈ¡¼¦»�¼¦»XÉD¼¦Â8Ë�¿¯Çs»sËÌÃs¼¦Â¡Í�Î°È�ÏDÈJ½jÂ¦Ð/»¾Ñ�Ò$ÅÓ¼¦Ç�º{Ñ$ÒaÂ�Ð?Ë?È�ÏVÑÌÔ�Õ¥Å�ÖGÂ¡Ïf×XØ/Ù?Ù!ÚkÛ¡ÜWÝ

Þ ¼¦Â¡ÁX»hÁÄº{ÅÆ½�É¯È�É¯»j¼sÑ]ÉD¼¦Â8Ë�¿¯Çs»sËTÈ�ÀÓÀ6ÁÓº¯»�Ð¡¼�È�ÉVº{½�È¡Ï:ËTË�ÅyËTÈ¡ÀÓÀ6ÁÓº¯»�Ç�È¡À�Çj¿!À�È�Á=ÅyÂ�Ï¯½¾ÜB¹:º!ÅÆ½hÅÆ½ Þ Â�¼¦ß�ÅÓÏiÉ:¼�Â¦Ðu¼¦»¾½�½�È�Ï:Ë½jÂ�Í�»�½j»sÇjÁRÅyÂ¡ÏV½ Þ ÅÓÀÓÀKàs»hÈuËuË?»sËiàs»RÃ¾Â�¼¦»Ì½z¿¯à¾ÍhÅÓÁ=ÁRÅÓÏ{Ð�ÅÓÁoÁXÂ-ÈlájÂ�¿!¼zÏDÈ�À�Ü
¨Nâ



¨D© ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

¬h7D5GCbIY3636587{²]F=>PIYM8F=7DC >PI!Qt9}<-UYI:;=FRHqF=C058</c:F=7DC6E�g-[6<?58<�MJ[6<->PI:cDC6<uMJF=A�M87BcNIYEÌ3K58</EGE8^65G<�58IYMJFR7
F=Ei>t^6A�[�;R</E8EiMJ[_I:CO^6C6FRMzQ:SoFyMJEeIY3636;=FRA{I:9KF=;=FyMzQZFRC�58<?cDF=7DCKE�7:@x[6FRcD[O>PI:cDCK<?MJFRABM87ZcNI:Ei3658<?E8E8^K58<
5JI¯MJF=7:E�E8^6A�[OI:E�E8^6CKE83�7:MJE�F=E�[6FRcD[6;yQZH6<?9_IYM�IY96;=<Yn
) 7~H6<ZA/7:C�U:</5GE8F=7:C��k<:n£c6n±¬�I:58CK</Eq «�I:;R;RQ�Sa�:�D�D�N TF=EvIO36[6<?C67D>0</C67:C�A/7D>0>P7:C6;RQLIYE8E87¯r

A/F=IYMJ<?H�g-FRMJ[�>PI:cDC6<uMJF=ABd_</;RH�FRC6H6^6A?</H�E8A{I¯M8MJ<?58FRC6c6n+*_587D> 7DC6<0I:A/7:^6EGM8F=Aq>07]H6<tM87OIYC67:MJ[K</5/S
@¢587:> I:A/7:^6EGM8F=A`>P7~H6<?E-M87P2i;R@ÊU-,</C*ghI!U:</E�I:C6HOEG7P7:C¥S_FRM�F=E�<?EGM8F=>PIYMJ<?HfM8[_IYMiI:A/7:^6EGM8F=A`</C6<?58c:Q
F=E EG7D>P<ug-[_IYMP58<?H6F=EjMJ58FR96^KM8</H�IYC6H�7YMJ[6<?5Gg-F=EG<O;R7DEGMO�kFRC�MJ[6<�A/7DCNUD<?58EGF=7DC�MJ7�2i;R@ÊU-,</C�g�I{U:</E� ¡S
A/7:C�M858FR96^KMJFRC6ct3�</5G[_I:36EhM87/.Krz>07~H6<�IY96E87D5G3KMJFR7DCZ7D9KE8</5jUD<?H�FRCZE8^6CKE83�7:MJEW�k¬h5JI:^KC¥So§!¨:¨NâD un±��[6<
>07]H6< IY96E87D5G3KMJFR7DCLF=C�E8^6CKE83�7:MJEWH6<?M8</AuMJ</H�9NQ�¬h5JI:^KC��¾§!¨D¨NâD �FRE`E8^696EjM�I:CNM8FXI:;xI:CKH�^6CNM8F=;'MJ[K<
A{IY^6EJI:;}@kI:A?M87D58E-I:5G<eA/7:C6A/;R^6E8FyUD</;yQZH6<uMJ<?58>0F=C6<?H¥SKMJ[K<T58</;=IYMJFyUD<?;RQ0E8FR>P36;RF=EjMJF=A�36^65G<`I:A/7:^6EGM8F=A`I:3]r
365G7NI:A�[fF=C�MJ[6<`[_IYC6H6;=FRC6cq7:@±I:A?M8FRU:<W5G</cDFR7DC6E-I:CKH�EG^6C6E83�7:M8EiFRE�@¢^65GM8[6</5�MJ[K58<{I¯MJ</CK</H¥n

®T</58CK</;=E�I:5G<�@¢^6C6AuMJF=7:C6E�MJ[_I¯ML58</;=IYMJ<�3}<?5GMJ^K589_IYM8F=7DCKE�MJ7�MJ[6<�A?7DC6EG</��^6</CNM�MJ5JI{U:</;yr�MJFR>P<
I:C67:>bI:;RF=<?E/n*¬hFR58A�[¥S�®T7DEG7!U]FRA�[6<?U�³¤e^KUYI:;=;��¦�:�D�:´N `FRC�M8587~H6^6A?</H��Y</58CK</;=EBMJ[_IYMtI:A/A?7D^6CNMv@¢7:5
d_C6FyMJ< g�I{U:</;=<?C6c:M8[�<?|}</AuMJEvM87OF=CNU:</5GMW@¢7D5WF=CNMJ<?58FR7D5`E87D^6CKH]rzEG3}<?</H�3�</5GM8^65896IYMJFR7DC6E/n*��7!gh<uUD</5?S
7D9KMJI:F=CKF=C6c�d_CKFRMJ<¡rsghI{UD</;R</C6cYMJ[��Y</5GC6</;RE0M8[_IYM0F=CNUD<?5GM0@¢7D5 >bIYcDC6<?M8F=Abd6</;=HKEP[_IYE0;R7DC6cL9�</</C�I
365G7D96;=<?> 7Y@aFRCNMJ</5G</EjM�@¢7D5hM8[6<T58</I:E87DCZM8[_IYM�M8[6<?Q�I:;=;R7Vg�^6E�MJ7q5G</A/7!U:</5�MJ[6<�F=CNMJ<?58F=7:5h>PI:cDC6<uMJF=A
EGM858^6AuMJ^65G<:n ) IYMJ[6<?>bI¯MJF=A/I:;=;yQ*E83�<{I:��FRC6c6S¥FyMTF=ETIZHKFR�0A/^6;yMT365G7D3}7:E8FRM8F=7DCfMJ7*A/7:C6EGM858^6AuM`E8^6A�[�I
�:<?58C6<?;Ì@¢5G7D> M8[6< g�I{UD<0</��^_I¯MJF=7:C6EB9�</A/I:^6EG<P7:@ÌMJ[K<PA?7D>P3K;=<u²�C_IYM8^658< 7:@°MJ[6<+0�7D58<?CNMJ¶ @¢7D58A?<
MJ<?58>�I:C6HZMJ[K<TF=C6H6^KA?MJFR7DCZ<?�~^6IYMJFR7DC¥n�2�3K36;RQ~F=CKcvMJ<?A�[6C6F=��^6<?E-7:@$MJF=>0<ursH6F=EjM�I:CKA/<�[6</;RF=7DEG</F=EG>P7:;yr
7Dc:Q��k¤e^KUYI:;=;_<uM�IY;�nyS_§!¨D¨D�N '7DC21*>07~H6</E?SK¤e^KUYI:;R;�S�µTF=¶?7DCP ¬hF=5GA�[����Y�D�D©N ¡S~[6I!U:<eIW<u²~MJ58I:A?M8</H
�:<?58C6<?;K@¢7D5±M8[6F=Cv>bI:c:C6<?M8F=AÌ</;=<?>P<?CNMJE±@¢5G7D> A/I:58<u@¢^6;K>0<{IYE8^65G</>0</CNMJE�7:@_M8[67D^6E8I:C6H6E�7Y@wF=E87:;XIYM8</H¥S
E8>PI:;R;¥>bIYcDC6<?M8F=A�@¢</IYMJ^K58</E?nh��[6FRE-�:</5GC6</;$A?7DCNM�I:FRC6E�MJ[6<`<u²]3�</5GF=>0</CNM�I:;�EGA{IYMGMJ<?58F=CKcP365G7D3�</5GM8F=<?E
7:@xIYC�� I!U:</58I:cD<:��\_^]²fMJ^K9}<YS}FRCK@¢7D58>PIYM8F=7DCZM8[_IYMiA{I:C�9�<W^6E8<?H�MJ7b<?EGMJI:96;=FRE8[fMJ[6<W<?|}</AuMJFRU:</C6<?E8E
7:@lMJ[6<?7D58<uMJFRA{I:;¥>07~H6</;RE/n

p C I:C IYMGMJ</>03KMaMJ7eA?7DC6EGM858^6AuMÌI:CqI:C6I:;RQ�MJFRA{I:;N@¢58I:>P<ugh7:58�`MJ7eH6<?A/FR36[6</5aMJ[6<�C6IYMJ^65G<�7:@_ghI{UD<
F=CNM8</5JIYA?MJFR7DCZg-FRM8[�>bIYcDC6<?M8F=Ae5G</cDFR7DC6E?S_¬h7DcDH6I:Cf «�I:;R;RQ��j§!¨:¨NâD uSK¬h7DcDH6I:C*<?M�I:;¦n��j§{¨D¨D©N hIYC6H
¬�I:5GC6</Et «�I:;R;RQ��¦�:�D�D�N T>07]H6<?;hI�>bI:c:C6<?M8F=A \_^]²�A?7DC6A?</CNMJ58IYMJFR7DC�F=C�MJ[6<bM8[6F=C�MJ^69�<b;RF=>0FRM
36;=I:A/<?H�F=C�ILMJ58^KC6A{IYM8</H�3}7D;yQ�MJ587:3}<Yn43�E8EG</CNMJF=I:;=;yQDS°M8[6<*\_^]² MJ^K9}<fF=E0I:EGE8^6>0</H�M87�9�<*MJ[6FRC
</CK7D^6cD[LMJ[_I¯MWUYI:5GFXIYM8F=7DCKEeI:A?587DEGEBFyMJETF=CNM8</58FR7D5TI:5G< C6</cD;R</AuMJ</Hoª±>07D58<?7VU:</5TMJ[K< M8^69�<0>v^6EGMW9�<
I�E8^K9]rsghI{UD</;R</C6cYMJ[ @¢<{IYM8^658<�IYC6H�MJ[6<Z58I:H6FR^6EtE8>PI:;R;°FRC�A/7D>03_I:5GF=EG7DC�MJ7�M8[6<�365G</E8EG^658<*EGA{I:;R<



����� � �	��������� ��# ¨	�
[6<?F=cD[NM{nq��[K<P3_IY5JI:>0<?M8</58E`7:@ÌMJ[K<03�7D;yQ~M8587D3�< I:5G<0EG</;R</A?M8</H�E87�I:ETMJ7f>PFR>PFRAWM8[6<0E87D;=I:5eE8^K9]r
36[67YMJ7DEG36[6</5GF=A ;XI{Q:</58EWI:E`A?;=7DEG</;RQ�I:E`3}7:E8E8FR96;=<tI:C6H�F=EeMJ5G^6C6A/IYMJ<?H�I�;=FyM8MJ;R<v9�</;R7Vg	MJ[K<03K[67:MJ7¯r
E83K[6</5G<b9�</A{IY^6E8<0MJ[6<05JI:3KF=H6;yQ�H6FR>PFRC6F=EG[6F=C6c�HK</C6EGFRMzQL>PI:�:<?EBMJ[K<0M8[6F=CLMJ^69�<PI:36365G7!²]FR>bIYM8F=7DC
F=C6I:3636;RF=A{IY96;=<�UD</5jQ*A/;R7DE8<eM870M8[6<`E8^65j@kI:A/<Yn

¬h7DcDH6I:C�<uM�I:;¦n��¾§!¨D¨D©D  [_I{U:<�H6</>07DC6EjMJ58IYMJ<?H�MJ[_I¯MPM8[6<OH67:>PFRC_I:CNMP\6^]²�MJ^69�<O>07]HK<�FRE
MJ[K<v��F=C6�f>07]H6<BI:C6H�M8[_IYM�MJ[6< 1�>P7~H6<WA/7D^K36;=<?EeEGM8587DC6c:;RQ*g-FRM8[OMJ[6<W\_^]²�MJ^69�<:n ) 7D58<?7!UD</5?S
>0<{I:EG^658<?>P<?C�M8ET7:@h¤e^KUYI:;=;¦S¥µTF=¶?7DCL�¬hFR58A�[����Y�D�D©N �I:58<t@¢7D5 1�>07~H6</E?nq«h7DC6EG</��^6<?C�M8;RQ:SlM8[6<
@¢7~A/^6E�7:@lMJ[KF=E�A�[_I:3]MJ</5-g-F=;R;o9�<eMJ7 ��^_I:CNMJFy@ÊQZMJ[K<WFRCNMJ</58I:A?M8F=7DC�9�<?Mzg°</<?C�I:C*F=CKA/7D>0F=C6c�
h>07]HK<
I:C6H*MJ[K<B5G</E8^K;RMJFRC6c0�~FRC6��>07]H6<`<¡²K[KF=96FyMJ</Hf9NQ*MJ[6<`\_^]²*M8^69}<Yn-��UD<?5�M8[6<BCK<u²~M�@¢<ug E8<?A?MJFR7DC6E?S
g°<fHK</E8A?58FR9}<*MJ[6<fI:C6I:;RQ�MJFRA{I:;°>P7~H6<?;�F=C cD5G<{IYM8</5 H6<?MJI:F=;¦S�@¢7D;=;R7Vg°</H 9NQ ILH6F=EGA/^6EGE8FR7DC�7Y@iM8[6<
C�^6>0</58FRA{I:;$>0<?M8[67]Hfgh<tI:3636;yQfM87Z<u²~M85JI:AuM�MJ[K<vE8A/IYM8M8</5GF=C6cZA?7]<u�0A/F=<?CNMJE/n���<WMJ[6<?C�A/7D>036^KM8<
MJ[K<�MJ58I{UD</;yMJFR>P<fE8[6Fy@ÊMJEPI:E8EG7]A?FXIYM8</H�g-FyMJ[�M8[6<�\6^]²�M8^69�<O^6EGF=C6c�MJ[6<�>0<?M8[67~H�H6<?E8A/5GF=9�</H�FRC
µTF=¶/7:C¥Se�iI:C_I:EG7DcD<:S` ¬hF=5GA�[ �¦�:�D�D©N �I:CKH�A?7D>P36I:58<�MJ[K<�36[6I:E8<�I:C6H�I:>P3K;=FRM8^6H6<?E�7:@vM8[6<
E8A/IYM8M8</5G</HOghI{UD</Eeg-FyMJ[fMJ[67DEG<v7D9]M�I:FRC6</Hf9NQO¤e^]U:IY;=;�S�µTF=¶?7DC��¬hF=5GA�[����Y�D�D©N ¡n��<WA/7DCKA/;=^KH6<
g-FRM8[ZIWE8^6>0>bIY5GQ 7:@o7D^65hA/I:;=A?^6;XI¯MJF=7:C6ExI:C6HbIvH6F=EGA/^6EGE8FR7DCb7:@oMJ[6<i58</;R<?UYI:C6A?<eI:CKHbF=>03�7D5GMJI:C6A/<
7:@lMJ[6<?E8<W58<?E8^6;yMJE/n

����� ����� � (*)����
��[6<°9_I:A���cD587:^6C6Hq>07]H6<?;�F=E±A�[K7DE8<?CtMJ7e9�<�I:CvI:H6F=I:9_IYM8F=A{IY;=;RQ�EGM85JIYM8FRd_<?H¥SYM858^6C6A/IYMJ<?Hq3}7:;RQ�MJ5G7D3}<
g-FRM8[ F=C6H6<¡²�� �§�� â]SxcD5JI{U~FRMzQ���� ���!�"���Dâ$#�§!�&%PA?>�E('*),+	-¯SÌ58<?@¢<?58<?C6A/<f3658<?E8EG^658< ./.0�
§�� �]§1# §{�32�cPA/>4'/5hE�'*)`I:C6H�5G<?@¢<?58</CKA/<tH6<?C6E8FyMzQ76	.8�	�!�"�39:# §{�*'!;�cbA?>0'*<?SoEG^6A�[�MJ[_I¯MiM8[6<
365G</E8EG^658<BI:C6HfH6<?C6E8FyMzQZUYI:58F=IYMJFR7DC6E�I:5G<`cDFRU:</C*9NQDS

.l�>=N ?� ./.A@B� ==C.EDGFIH 5KJ �¦â]nR§! 

I:C6H 6��>=N L�M6	. @ � ==C.ED�F � �¦â]nÆ�: ��<e^KMJFR;=FR¶/<iIv58FRcD[NMGrz[6I:C6H6<?H�A?Q~;=FRC6H658FRA{I:;wA?7Yrz7D5GH6F=C6IYMJ<iEGQ~EGM8</>�FRCZ7D^65°A{I:;RA/^6;=IYMJFR7DC6E/S�g-FRM8[ZA/7¯r
7D5GH6F=C_I¯MJ</E�NO� �>P J,Q*J =N eI:CKH�A/7D5G58</EG3}7:C6H6F=CKcf^KC6FRMiUD</AuMJ7D5GEP�>+ER J +ES J +E-? ¡nB��[K<q36[67:M87DE836[K</58FRA



¨�9 ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

;=<uUD<?;_7:@}M8[6<�9_I:A���cD5G7D^6C6H0>07]H6<?;6F=ExI¯ML= ���KSNg-FRMJ[tM8[6<-^6363�</5x9�7D^6C6H_IY5GQt3K;XI:A?</H0IYMÌITH6</3]MJ[
7:@?=C.�� �D¨N�q��>�n-2�3K36;RQ~F=CKcPMJ[K<v>07]H6<?;$7:@x¬�I:5GC6</E� «�I:;=;yQ����:�:�D�N uS�I0;=7!gh<?5�9�7D^6C6H6I:5GQ*FRE
36;=I:A/<?H�IYM�IBH6</3KM8[*7:@l¨�9 ) >�n���[6<�H6F=EG36;XI:A?</>0</CNM�3�7:M8</CNMJF=I:; � � N J �  ÌHK</E8A?58FR96F=C6cBMJ[6<e7:E8A/FR;yr
;XI¯MJF=7:CZ>P7~H6<?E`� � F=EhM8F=>0<! xF=E�5G</��^6F=5G</H*MJ7q<?CK@¢7D58A?<T¶/<?587+0$I:cD5JIYC6cDFXIYCZ3658<?E8EG^658<W3}<?5GM8^6589_I¯MJF=7:C
9�7D^6C6H_IY5GQ�A?7DC6H6FyMJF=7:C6E-IYM-9�7:MJ[*9�7D^6C6H_IY58F=<?E/SwI:CKHfFRE�cDFRU:</Cf9NQ��
� � N J �   � ��

F�� ' � 	 F�
��� '/5�� ) '���� F ��� � PD ������ F S '�� �"!$#�%'&�)(+*-, . / � @ �10 )2 & � D43 (+*-,.1/ '�� @ �10 )2 & � D65 ��¦â]n �D 
p Cf</��^_IYM8F=7DC�â]n��KSKg°<BFRCNMJ587~H6^6A?<WI EG;=<ug 7:@aC6<?g EGQ~>t9�7D;=E?S

7 � � ��§
�
J 0 ) � �98 ) =C.: J � & � � 0 )� 2 & � =C. J �¦â]n�´N 8�MJ[6<�A?F=58A?^6;XIY5±@¢58<?�~^K</C6AuQP7Y@o7DEGA/FR;=;XI¯MJF=7:C¥S � � ��=�;3=C.VS � F �=<T ¡S:MJ[K<i¬°</E8EG</;_@¢^6C6AuMJFR7DC 7:@o7:58H6<?5� I:C6HfI:58c:^6>P<?CNM>< I:C6H ( *?/ � �=<e uSKM8[6<A�·[6FRMGM�I:�Y</5�@¢^6CKA?MJFR7DC��k<Yn�c6n!�·[6FRMGM�I:�Y</5- ��IYM8E87DC¥S

§!¨�9:�N Bg-FRM8[�FRC6H6FRA/</E 2 J 7 I:C6H�I:5GcD^6>0</CNM@<vn���[6<f</FRcD</CNUYI:;R^6< 2 & �BA ��I:C6H�A/7DC6EjM�I:CNM % &�A�[_I:58I:A?M8</5GF=¶/FRC6ceMJ[K<�>P7~H6<hI:58<�7D9]M�I:FRC6</HvM8[6587:^6cD[tMJ[K<�36587~A/<?H6^658<�HK</E8A?58FR9}<?H0FRCqI:363�</CKH6Fy² 3-n
��[6<>C$� �T>P7~H6<�A?7D585G</EG3}7DCKH6EÌM87TMJ[6<-E8^K5G@kI:A?<�c:5JI{U~FRMzQt7:5�1�>07~H6<:SDg-[6FR;=<�C A �`5G</365G</EG</CNMJE
MJ[K<�I:A?7D^6EGM8F=A+. � >07~H6<:n���[6<OM8</58> 
� FRE0M8[6<�C67D5G>bIY;=F=¶/IYMJFR7DC�A/7:C6EGMJI:CNMZ@¢7D5 MJ[6<�>07~H6<:SH6<ud_C6</HOI:E


D� �FEHG �5 #�% &� ( * , . / � @ 0 ) �2 & � DI3 ( * , . / '�� @ 0 ) �2 & � D65 )KJ ��L
'/5�� ) � �¦â]nÆâ: 

M�NPO�NRQ SUTRVXWZY[V]\_^
2�3K36;RQ~F=CKc M8[6<WI:36365G7{²KFR>bI¯MJF=7:C6E�;=FREGM8</H*F=C*A?@¾nÌ�q7:@±¬h7DcDH6I:C*<?MiI:;�n��j§!¨D¨:©N uS_ItM8[6F=C�\_^]²*M8^69�<
A{IY585GQ~FRC6c`Ie>bIYcDC6<?M8F=Ah\6^]²q7:@a`�b���� ��9�9# §!�*5 ; ) ²}SDg-FRM8[ 36;XI:EG>bIVrPc$�	§-<?U:</5jQ~g-[K</58<iF=C6EGF=H6<
MJ[K<`M8^69�<WFRE�36;XIYA/</H*FRC*M8[6<`3}7:;RQ�MJ5G7D3}<Yn���[6<TMJ[6FRC�\_^]²*MJ^K9}<WI:363K587{²]F=>PIYMJFR7DC¥S

d � �  fe 9 g .l� �  § 3 c J gih ) � �  fe `�bd � �   J �¦â]n ©D 



����� � �	��������� ��# ¨D¨

g-[6<?58< d � �  -I:C6H h � �  -I:58<`MJ[6<W>PI:cDC6<uMJF=Aed6</;=HOI:C6HfMJ[6<W5JI:HKF=^6E�7:@±M8[6<BM8^69�<vIYM�H6<?3KMJ[ � SwFREE8[K7Vg-C�MJ7O9�<ZIYA/A/^K5JIYM8<PMJ7�9}<uM8M8</5`MJ[_I:C�I�3�</58A?</CNMtFRC�M8[6<0M858^6CKA{IYM8</H�3�7D;RQ�M8587D3�<PEGFRM8^_IYMJ<?H
9�</;=7!g = � �8=C.i7D5 � �	§b�¦¬°7DcDH_I:C*<uM�IY;�nySo§!¨D¨:©N un

M�NPO�NPO ������� TRT	��Y �	
����
�� Y�� ^ Y[V]\_^�� Y�� ^�� ��� ��� 
�� ^
) 7:M8F=7DCKE�7:@}M8[6<-\_^]²qM8^69}<-A?58<{I¯MJ</HP9NQqMJ[6<-F=>036FRC6cDF=CKc�>07]H6<?Ei�¢g-[67DEG<iHKF=E83K;XI:A?</>0</CNMx3}7YMJ</C~r
MJF=I:;6FRE°cDFyUD<?Cb9NQ � � N J �  G xIY58<�H6</EGA/58FR9}<?HZ9NQ��w� � J �  ¡S~IWEG7D;=^KM8F=7DC MJ7`MJ[K<�H6Fy|o<?58</CNM8FXI:;_<?�~^6IYMJFR7DC# =C.�� )

� � ) 3 � : ��j§ 3 � ca /�>� 3 §!  �
)

� � ) � :
§ 3 � c �

� � 5 �1� �K�j§ 3 ca 
§ 3 � c =C.�� < ��� !� � ) J �¦â]n �: 

g-[6<?58<  � P±A?7DE Q n *w7:;=;=7!g-FRC6c�¬h7:cDH_I:C <?M0IY;�n��¾§!¨D¨D©D uS'g°<fHK<?d_C6<"�$#�� � 	&%�_� �  uS�g-[6<?58<�w� � J �   � %�_� �  R� ' � � � S�IYC6H %�w� �  aFRE'MJ[6<�3K^658<?;RQtEG3_IYM8FXI:;]A/7D>03}7:C6</CNMx7:@�MJ[6<�M8^69�<�H6F=EG36;XI:A?</>0</CNM{n��[6<x@¢^6C6AuMJF=7:C'�$#0A?7DCNM�I:FRC6ElI:;=;:7:@]M8[6<ÌE8A{I¯M8MJ<?58FRC6ciFRCK@¢7D5G>bIYM8F=7DCiMJ[_IYM$FRE$C6</<?H6</HvM87-^6C6H6<?58EGMJI:C6H
MJ[K<WFRCNMJ</58I:A?M8F=7DC�7Y@aM8[6<Tg�I{UD<ud_</;RHOg-FRM8[�MJ[6<T\_^]²ZMJ^69�<:n

M�NPO�N)( *+� � � ^ Y,� 
�� ^ � � �� � T 
.- ^0/ \ 
 V �� �1/�2
¬h7Dc:H_I:C �«�I:;=;yQP�j§!¨D¨DâD aE8[K7Vg°</H MJ[6IYM�E8A/IYM8M8</5G</Hqg�I{U:</ExA/5G<{IYM8</H0I:ExIeA/7:C6E8<?�~^K</C6A?<i7:@w>PI:cYr
C6<uMJF=A�FRCNMJ</58I:A?M8F=7DCKE°IY58<-I`>PFÄ²]M8^658<�7Y@o>07]H6I:;_I:C6H0<?UYI:CK</E8A?</CNM�A?7D>03}7DCK</CNMJE?n'��[6<�E8A{I¯M8MJ<?58FRC6c
365G7]A?</E8EW58<?E8^6;yMJE`F=CLC67YM`7DC6;RQ�I*5G</H6FREGM858F=9K^KMJFR7DC��¦I:CKH�;R7DE8EJ T7Y@h>07]H6I:;±<?C6</5GcDF=<?EB96^]MvIY;=E87�FRC
MJ[K<t36587~H6^6AuMJFR7DC�7:@°IbA?7DCNMJF=C�^67:^6ETE83�</AuMJ58^K> 7:@x<uU:IYC6</EGA/</CNM0� >07~H6</E?�}A/I:;=;R</H436587:9<;>=+?4@BA8;:Cun
) IYM8[6</>PIYM8F=A{IY;=;RQ:S]M8[6F=E�^6C6A?7D^6CNM�I:9K;=<WF=CKd_CKFRMzQ*7:@ED8I:A��:<uMe>07]H6<?E�IY58F=EG</EiI:EiI0A?7DC6E8<?��^6</C6A?<q7:@
MJ[K<q;=7!gh<?5T9}7:^6C6H_I:5jQ�9�</FRC6c�36;XIYA/</H�IYM � �GF nB2�H6</EGA/5GF=3KM8F=7DC�7:@HD8I:A��Y<?MW>07]H6<?ET58<?�~^KF=58<?E
<u²~M8</C6EGFRUD< ^6EG<q7:@?�·[6FRMGM�I:�Y</5e@¢^6CKA?MJFR7DC6E?Sog-[6F=A�[�I:5G<q58<?;XIYM8FRUD<?;RQfH6Fy�PA?^6;RMeI:C6HL<u²]3�</C6EGFRU:< M87
A/7:>P36^]MJ<tIYA/A/^K5JIYM8</;RQ:n ) 7D5G</7!UD<?5/S¥M8[6<ID8I:A��Y<?MT>07]HK<v</��^_I¯MJF=7:C6E�;RF=EGM8</H�FRC�¬h7Dc:H_I:C� «�I:;R;RQ
�j§{¨D¨NâD �A/7:C�MJI:F=C�F=CNMJ<?cD5JIY;=E-7!UD</5�58^6C6CKF=C6c0F=C6HKF=A/<?E�M8[_IYM�3}7DEG<BEGF=cDCKFRd_A/I:CNM�C�^6>0</5GF=A{IY;l[�^65GH6;=<?E
9�</A{IY^6E8<�7:@_M8[6<�3�7]7:5±A/7:C�U:</5GcD</C6A?<i3K587D3�</5jMJF=<?E±7:@wM8[6<�F=CNM8</cD58I:;�n p Cq7D58HK</5±M87eA/FR58A/^K>vUD<?C�MÌIYC�Q
A{IY;=A/^K;XIYM8F=7DC6E`FRC�U:7D;RU~FRC6c�M8[6</EG<�A/7DCNMJFRC�^67D^6EID8IYA��:<?M >07~H6</E?S±gh<�<?>P3K;=7!Q�IO;=7!g°</5v9�7D^6CKH_I:5GQ
36;=I:A/<?H�IYMiIPHK</3KM8[ � ��J �	�:â:� M87b5G</H6^6A?<vMJ[KF=E-^6C6A?7D^6CNM�I:9K;RQfF=CKd6C6FRM8<WEG<?M�7:@'<uU:IYC6</EGA/</CNM
>07]H6<?EeMJ7fI�>P7:58<q>PI:C_I:cD</I:96;R<tH6F=EGA/5G<?MJ<0A/7:^6CNM�I:96;yQ�FRCKd_C6FyMJ<qA/7:^6CNMJ</5G3_I:5jMBFRC�MJ[6< >PI:C6C6<?5
H6<?E8A/5GF=9�</HfF=Cf¬�I:5GC6</E��«�IY;=;RQ����Y�D�D�N ¡n



§!�D� ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

�eC6;RQb>P7~H6</E�g-[67:E8<WF=C6C6<?5�MJ^65GC6F=CKc03�7DFRC�M8E-I:58<TFRC�MJ[6<TU~F=A?F=C6FyMzQZ7:@lMJ[6<`;R7Vg°</5-9�7D^6C6H6I:5GQ
I:5G<eIY|}</AuMJ</Hb9�QPFRM8E°3K58</EG</C6A?<`I:C6HbM8[6</5G<?@¢7D5G<:S]36;XI:A?F=C6cBFRMhIYMhIvH6</3]MJ[Z7:@l¨39 ) > >0<{I:C6EÌMJ[_I¯M
MJ[K< 1wr�I:C6Hfd_58EjM�@¢<?g .O>P7~H6</E�58<?>bIYF=CO^KC�M87D^6A�[6<?H¥n ) 7D58<?7VU:</5?Sogh<B<u²]3�</A?M�MJ[6<BE8A{I¯M8MJ<?58FRC6c
I:>036;=FyMJ^6HK<xM87eH6<?A{I{QtEG[_I:583K;RQWg-FRMJ[vF=C6A?58<{IYE8F=CKc�5JIYH6FXI:;�7D5GH6</5?n�«h7DCKE8</��^6<?CNMJ;RQ:SNMJ[6<�[KF=cD[t7:58H6<?5
.�>07]HK</Ehg-[6FRA�[�F=CNMJ<?5JI:AuMhg-FyMJ[bM8[6<e;=7!g°</5�9�7D^6CKH_I:5GQbI:5G<�;XIY58cD<?;RQ ^6C6FR>P3�7D5jM�I:CNM°F=C�I:CNQPA{I:EG<
9�</A{IY^6E8<q7:@�M8[6</FR5ig°<{I:�fA/7:C�M858FR96^KMJFR7DCOM87bMJ[6<BE8A/IYM8M8</58FRC6c�365G7]A?</E8E�EGMJ^KH6F=<?H�[6</5G<:nA�·FRM8[OMJ[K<
F=CNM8587~H6^6A?M8F=7DC�7Y@aM8[6<`9}7D^KC6H_I:5jQDSKM8[6<`36587D9K;=</> 9}<?A/7D>0</E-C�^6>0</5GF=A{IY;=;RQ0g°</;=;oH6<?d_CK</H�IYE-g°</;R;�n

p C�7:58H6<?5tMJ7�7D9KMJI:F=C�M8[6< .KrWIYC6H D8I:A��:<uMP>07~H6<�</FRcD</CK@¢^KC6A?M8F=7DC6E?S�gh<*I:3K36;RQ�IL¶?</5G7 0$I¯r
cD58I:C6cDF=I:C�3K58</EGE8^65G<�3}<?5GM8^6589_I¯MJF=7:C�;=7!g°</5B9}7D^KC6H_I:5jQ�A?7DC6H6FyMJFR7DC�@¢7D5`MJ[K<bEJIY�:<Z7:@-EGF=>036;=FRA/FyMzQ
�kEG</< MJ[6<0I:3K3}<?C6H6Fy²�F=CL¬�I:5GC6</EB�«�IY;=;RQ�S$�Y�D�D�N ¡n ��<PI:;RE87*I:EGE8^6>0<qMJ[_IYM`M8[6<qMJ^69�< 7DE8A?F=;=;=I¯r
MJFR7DC6E-� � #ZFRC 3���n � â]n"���X 'I:58<h7D96;=FyU~F=7D^6E$MJ7eM8[6<�;=7!g°</5�9�7D^6C6H6I:5GQ:n±��[6FRE�A/7DC6HKFRMJFR7DCtFRE'C6</A?</EGEJI:5jQ
9�</A{IY^6E8<T<?C6</5Gc:QZ;R7DE8E�FRCbMJ[K<�@¢7D58> 7:@l365G7D3_I:cDIYMJFRC6cv2i;R@ÊU ,</CZghI{UD</E�I:;R7DC6cWMJ[6<�M8^69�<eA{I:C�7:C6;RQ
7~A/A/^K5tg-[6</C�MJ[K<�;=7!gh<?5q9}7:^6C6H_I:5jQ�FREvMJ58I:C6E836I:58<?C�M��¢C67:MtM8[6<�A{IYE8<�g-FRM8[�¶/</5G7 0lIYcD5JI:CKcDFXI:C
365G</E8EG^658<W3�</5GM8^65896IYMJFR7DCw un

�a7TEG^6>0>bI:5GF=¶?<:SVgh<�^6EG<hMJ[K<h@¢7D58>PI:;RF=E8> I:C6Ht>07]HK</;~7:@�¬h7DcDH6I:Ct<?M�I:;�n]�j§{¨D¨D©N $96^KM'^KC_I:96;R<
MJ7 A/I:585jQZ7D^KM-A/I:;=A?^6;XI¯MJF=7:C6E�7:@$MJ[K<WCK</A/<?E8E8I:5GQ D8I:A��Y<?Mi>P7~H6<?E�H6</EGA/58FR9}<?H�FRC*¬h7DcDH6I:Cf «�I:;R;RQ
�j§{¨D¨NâD ¡SÌg°<O5G</36;=I:A/<�MJ[KF=E0^6C6A/7:>P>07DC6;yQ�H6Fy�PA?^6;RM A?7DCNMJFRC~^K7D^6EbEG<?MP7:@e>07~H6</E 9NQ�FRMJE >07D58<
MJ58I:A?MJI:96;R<BH6FRE8A?58<?M8<tA/7:^6E8FRC �¦¬�IY58C6<?Ee «�I:;=;yQ�So�Y�D�D�N ¡n���<u²~M{S�gh<vH6</EGA/58FR9}<BMJ[6<WMJ^69�<v58I:H6F=^KE
9�7D^6C6H_IY5GQ�A?7DC6H6FyMJFR7DC�MJ[_I¯MfI:;=;R7Vg-EP^6E�MJ7�9�</cDFRC�MJ[6<�MJI:E8��7Y@B<?EGM8F=>PIYMJFRC6c�MJ[K<�E8A{I¯M8MJ<?58FRC6c
A/7~<?�0A?F=</CNM8E/n

M�NPO�N�� � � ^ Y[V]\_^ \ 
 V �� �1/�2
m]FRC6A/<tg°<0I:58<t>PI:FRC6;RQfF=CNM8</58<?EGM8</H�F=COM8[6< F=CNMJ<?5JI:AuMJF=7:C�7:@xMJ[6<+1�>07]HK<vg-FRM8[�MJ[6<t\_^~²�MJ^69�<:S
MJ[K<`U:</;R7]A?FRMzQZ3�7:M8</CNMJF=I:;¥7:@lMJ[6<`FRC6A/FRH6</CNM-g�I{U:<:SwH6</CK7:MJ<?HO9NQ �
	��� FRE�cDFRU:</Cf9NQ��

�
	��� � ��
F�� ' � 	 F � F ��� & . PD R` & � 2 & . ª �  R��� � F S '�� �"! � �¦â]n"9D 

��[6<P58</EG7DC_I:CNMBg�I{UD<?C�^6>t9�</5t7:@hMJ[6< . � >P7~H6<0F=E`H6<?C67:MJ<?H�9NQ � & � �¢F=C6A?;=^6H6FRC6c�MJ[6< C � �:

>07]H6<{ uS:g-[KF=;=<°g�I{UD<?C�^6>t9�</58E°A/7D5G58<?E83�7DC6H6FRC6cTMJ7 D8I:A��:<uMÌ>P7~H6</ExIY58<�;=I:9}<?;=;R</H@���� n'��[6<-</FRcD</C]rUYI:;=^K</E 2 �� A �eIYC6H 2 & � IY58<h5G</;=IYMJ<?HvMJ7���� I:C6H@� &� 58<?E83�</A?M8FRU:</;RQ:SNI:A?A/7D5GH6F=C6ciMJ7e<?�~^6IYMJFR7DC��¦â]n�´N 



����� � �	��������� ��# §{�K§

�k5G</36;=I:A/<(.�9NQ � F=C 3��wn�â]n�´N un p Cf</��^_IYM8F=7DC�â]n�9KS` & � 2 & � ª �   � � '/5�� ) '�� # %'&� ( * , .1/ � @ �10 )2 & � D 3 ( * , .'/ '�� @ �10 )2 & � D>5 � �¦â]n ¨D 

��[6<`E8A/IYM8M8</5G</H�ghI{UD<BF=E�cDFyUD</C*9NQ��k<Yn�cKnw¬h7DcDH_IYC� «�I:;=;yQ�S¥§!¨D¨Nâ: 

���  � � �� � � . ��
F$� ' � 	 F ��� & F � ��� 5	�F ��� &� P: -` & � 2 & � ª �   3 c �F � 
 F ��� �� PD R` � � 2 �� ª �  �� � ��� F S '�� �"! J��â~nR§!�D 

g-[6<?58< � & F � I:5G<�MJ[6< .Krs>P7~H6<�EGA{IYMGMJ<?58F=CKcWA?7]<u�0A/F=<?CNMJE/S�c �F � I:5G<�MJ[6< D8I:A��Y<?MÌ>P7~H6<�A?7]<u�PA?F=<?C�M8EI:C6H 
 F �=<e xFRE�MJ[6< 
 r¾¬h<?E8E8<?;�@¢^KC6A?M8F=7DCP7:@�7D5GH6</5L� I:C6HbI:58c:^6>P<?CNM <Bn'��[6<�^KC]rzC67:58>PI:;=FR¶/</H
D8I:A��Y<?Mi>P7~H6<e<?F=cD<?CK@¢^6C6AuMJF=7:C¥S ` � � 2 �� ª �  ¡S6F=E�c:FRUD<?C�9NQ` � � 2 �� ª �   � � '/5�� ) '�� #���� ( ' � *��. / � @ 	 0 )2 �� � D 3 ( ' � *��. / '�� @ 	 0 )2 �� � D>5 J ��â~nR§D§! 

g-[6<?58<  �� ShI�3_I:58I:>0<?MJ<?5 I:C6H 2 �� SÌM8[6< D8I:A��:<uMb>07~H6<�</FRcD</CNUYI:;=^K<*I:58<�H6<uMJ<?58>0F=C6<?H�9NQ�M8[6<9�7D^6C6H_IY5GQ A/7:C6H6FRM8F=7DCKE��¢E8<?<�I:3K3}<?C6H6Fy²02·@¢7D5xH6<uM�I:FR;=E� �I:CKH ( *?/ � �=<e ±F=ExMJ[6< �·[6FRMGM�I:�Y</5x@¢^6C6A¡r
MJFR7DC*� �·[6FRMGM�I:�Y</5x ��IYM8E87DCoS6§!¨�9D�D un±��[K<�C67D58>PI:;~MJ7eMJ[K<�MJ^69�<�9}7:^6C6H_I:5jQqIYM�IecDFRU:</C H6</3]MJ[� FRE�cDFRU:</Cf9NQ �� � +ER � 5�	�������� +	-# § 3�� 5�	� �������� ) 5 5�� ) � ��â~nR§V�: 

��[6<�9}7D^KC6H_I:5jQ�A?7DC6H6FyMJFR7DC�FREqMJ[6<?C�7D9KMJI:F=C6<?H�9NQ�>bI¯MJA�[6FRC6c�58I:H6FXIY;�UD</;R7]A?FRM8F=</E0I:A?587DEGEPM8[6<
MJ^K9}<`9�7D^6C6H_IY5GQDS/P�� h � �  ¡S����! � � 	��  3 �"�  �$# � � � � � � �N � �% � #'� �  R� ' � � � J ��â~nR§!�D 

g-[6<?58< �N�FRE�MJ[6<`^6CKFRM�UD<?A?M87D5�IY;=7DC6ctM8[6<e²�r¾I¯²]F=E?nÌm]F=>036;RFR@ÊQ~F=C6cB</��^_IYM8F=7DC��¦â]nR§{�N uSKg°<W7D9KM�IYF=C
# �
� P � �
	��� 3 ���   I� §= ). J hJ � �

� � � �
	��� 3 ���    5 # � � � � � � � ' � � � �$#'� �  KA?7DE Q E § 3 @ §=C. J hJ � D ) L
5�� ) �

��â~nR§{´N 



§!�N� ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

� EGF=C6cPIP;R<{I:EjM�E8��^_I:5G</EeIY3636587DI:A�[¥S�</��^_IYM8F=7DC���â]ny§{´� �FRE-M8[6</C�E87D;yUD<?H�MJ7P7D9KMJI:F=CfI:C�</EGM8F=>PIYMJ<
@¢7D5�M8[6<`E8A{I¯M8MJ<?58FRC6c A/7~<?�0A/FR</CNMJE � & F � I:C6HfE8^K96E8<?�~^K</CNMJ;yQDSwMJ[6<`�:<?58C6<?;�n
����� ��(:�{+O%'./(0# ��&�(*, �T)�+�& �
¬°Q�7DC6;yQ�58<?MJI:F=CKF=C6cLMJ[6<�� ��� � §OA?7]<u�0A/F=<?CNMJE�I:CKH�A{I:CKA/</;R;=FRC6c�M8[6< � ' � � � M8</5G> FRC�</��^_IVr
MJFR7DC���â]ny§{´� ¡S6MJF=>0<WI:C6HOI:C6cD^6;=I:5�H6<?3}<?C6H6</CKA/F=<?Ee>PI!Q*9�<W</;=FR>PFRC_IYM8</H¥nÌ¬h<?A{I:^6EG<vg°<tI:5G<W7:C6;RQ
H6</I:;=FRC6c0g-FyMJ[OI0EGF=C6cD;R<1��SwMJ[K<BEGA{IYMGMJ</5GF=C6cPA/7~<?�0A/FR</CNMJE�F=CNMJ5G7]H6^KA/</H�F=Cf</��^_IYM8F=7DC���â]ny§!�N -I:5G<
58<ug-58FyM8MJ<?COIYE � & � J c �� n ��<WHK<?d_C6<`MJ[K<`@¢7:;=;=7!g-FRC6cv@¢^6C6AuMJFR7DC6E
1'� �   � 	 � #'� �  � § 3 @ §=C. J hJ � D ) 3 @ �� P � §= ). J hJ � �

� � D � � 5 ��� & . PD R` & � 2 & . ª �   ��� # � � � � � J ��â]ny§VâD : &� � �   � @ �� P � §= ). J hJ � �
� � D
	 � � 5	�5 ��� &� PD R` & � 2 & � ª �  ��� # � � � � � J ��â]ny§!©N 

: �� � �   � @ �� P � §= ). J hJ � �
� � D � 
 5 ��� �� PD R` � � 2 �� ª �   � � # � � � � � J ��â]ny§ �D 

I:C6H�I:5G58FRU:<`IYM�MJ[K<W;R<{I:EjMGrsE8��^_I:5G</E�36587D9K;=</> �
� @ � � �� c � D � ��� 1'� � 5  � � �

1'� ���  
���� � ��â]ny§ 9N 

p Cb<?��^_IYMJFR7DC��¦â]ny§ 9N uS � 5 I:CKH ��� � ( F=E�MJ[K<�C�^6>t9�</5Ì7:@�cD5GF=H]rs3}7:F=CNMJE�FRCPH6<?3KMJ[_ °I:5G<�M8[6<�EjM�I:5jM
I:C6H�</CKH�7:@�MJ[6<�d_CKFRMJ<�U:</5GM8F=A/I:;�H67D>PI:F=CoS � � � J � c �-I:58<*A?7D;=^6>0C�UD<?A?MJ7:58E07:@�M8[6<*E8A{I¯M8MJ<?58FRC6c
A/7~<?�0A?F=</CNM8E/S � & � I:C6H c �� I:CKHfM8[6< ( #�� 
 5 3 
 ) 3 §V h>bI¯MJ58FÄ²�� FRE�cDFRU:</C*9NQ��

�M� ��� : & . � � 5   � � � : & ��� � � 5   : �5 � � 5   � � � : ���� � � 5  � � � � � � � � � � � � � � � � � �: & . � ���   � � � : & ��� � ���   : �5 � ���   � � � : �� � � ���  
���� J ��â]ny§!¨N 

g-[6<?58< 
 5 3 § J 
 ) I:5G<�MJ[6<�C~^K>t9}<?5�7:@$3]rxI:C6H D8I:A��Y<?M->07]HK</E�FRC6A/;R^6H6</HbF=CbM8[6F=E°A{I:;RA/^6;=IYMJFR7DC¥S58<?E83�</AuMJFRU:</;yQDn±��[K<hcD5GF=H`E83_IYA/F=CKciFRCWM8[6< � E83_I:A?<ÌghI:ElE8<uM�IYM! � � �!�Æ�Y´D¨-7:5lA?7D585G</EG3}7DCKH6F=C6c:;RQDS



����� � �K��#�$(� �(���"��
�� ���?� $	
�� §{�D�

�±I:9K;=<Bâ]ny§Dn4m]A/IYM8M8</58FRC6c A/7~<?�0A/FR</CNMJE

) 7~H6< 2�>036;=FyMJ^6H6< ��[_I:EG<
1 �]n �D���Dâ�� �:¨Kn ©
. 5 �]n �D�:�:´�� �¯´6n �
. ) �]n �D�:�N�]§ �:�Kn �
. < �]n �D�:�N�:� §!�]n ©
. % �]n �D�:�K§!© �~n�´N�
. 2 �]n �D�:�K§D§ â~n ¨D�
.�� �]n �D�:�K§V� �~n ¨D©

 = �	¨	�P��>fn/*_7D5�36[NQ]EGF=A/I:;±3_IY5JI:>0<?M8</58E?S}g°<q^KMJFR;=FR¶/<TMJ[6<B>P7~H6<?;aH6<?E8A?58F=9�</H�FRC�¬h7:cDH_I:C�<uM
I:;¦n`�j§!¨:¨D©N uS�g-[6</5G</FRC � � §�� â]S` � �!�"9�9 # §!� 5 ; ) ²oS]h � � � §!  � §!�:� ��>fS�=C.O�
�D¨N�L��>�S-I:CKH�F=C6A?F=H6<?C�Mb>P7~H6<?EP7:@T@¢5G</��^6<?C6A?Q:S 8 � �1g 0 J 0 � � J � J ´ J â�>P�i¶YS-I:C6H c �
� �y§ J § J §!�Kn±��[K<W;R7!gh<?5�9}7D^KC6H_I:5jQ�7:@$MJ[6<T9�7{²*F=EhE8<?MiIYMIJ ���Dâ:�q7D5�¨�9 ) >fn���[6<TMJ[KF=CZ\_^]²
MJ^K9}<�IY3636587{²]F=>PIYM8F=7DC�>bI{Q�9}<�FRC�U:7D�:<?H�MJ7�F=c:C67D58<0MJ[6<�HK</3�</C6H6<?C6A/<*7:@-UYI:5GF=7D^6EBMJ</5G>PEv7DC
H6<?58FRUYIYM8FRU:</E'g-FRM8[ 58</EG3}<?A?MxMJ7 � F=CtMJ[KF=E�A{IY;=A/^K;XIYM8F=7DC¥nl2�;yMJ[67:^6cD[qC67:MxEG[67!g-CP[K</58<YS~g°<�UD<?58FRd6</HMJ[K<BUYI:;=FRH6FRMzQZ7:@'MJ[KF=EiI:36365G7!²]FR>bIYM8F=7DCf9NQOHK</>07DC6EGM85JIYM8F=C6c MJ[K<tF=CNUYI:58F=I:C6A?<W7Y@�MJ[6<BE8A{I¯M8MJ<?58FRC6c
A/7~<?�0A?F=</CNM8E±9NQWA{I:;RA/^6;=IYMJFRC6c-I:C6HBA/7D>03_I:5GF=C6c-MJ[6<?> g-FRM8[tI:C6HWg-FRM8[67D^KMlMJ[6<ÌH6<?58FRUYIYM8FRU:<ÌM8</58>0E/n
��[6<BA/7~<?�0A/FR</CNMJE�@¢7D5�M8[6<Bd658EGM�´b>07]HK</E-gh<?58<tEG</</C�MJ7b9�<vEjM�I:9K;=<`MJ7bA�[6I:C6cD<?EeF=C*MJ[6<BH6</3]MJ[
7:@lMJ[6<`;R7Vg°</5-9�7D^6C6H6I:5GQ:S_I:E-H6F=EGA/^6EGE8<?H�F=C 1 â~nÆ�]n��Kn

2 ;XI:5GcD<TC�^6>t9�</5-7:@!D8IYA��:<?Mi>07]H6<?EW�k´N©:�KSw©	�Dâ]S 9N�:�KSw¨D�:�q@¢7:5 0 � � J � J ´ J âv>P�i¶`5G</E83�</A¡rMJFyUD<?;RQK ±F=E�5G</��^6F=5G</H MJ7Td6MxMJ[K<�5GF=cD[NM�[6I:C6H0E8F=HK<-g-FyMJ[qMJ[K<iIYA/A/^K5JI:AuQ 7:@�*aF=cD^65G<-â]ny§Dn'��[6<-;R<{I:EjM
E8��^_IY58</Eld6M8M8F=C6c-ghI:E±3�</5j@¢7D58>0</HW^6E8FRC6c-MJ[6<°9_I:A���E8;=I:E8[BA/7D>0>bIYC6HBFRC ) 2�� 0$2�¬�n¯��[6<ÌUYI:5GF=7D^KE
A/7:>P36;R</>0</CNM�IY5GQ�I:C6H�EjM�I:C6H6I:58H��·[6FyM8MJI:�:<?5e@¢^6C6A?M8F=7DCKEig°</58< A?7D>P3K^KMJ<?H�^6E8FRC6cf«(3�����0 p ¬iS
IW@¢5G</<?;RQPI{U:IYF=;XIY96;=<�EG^6FRM8<i7:@¥>bIYM8[6</>PIYM8F=A{IY;6@¢^6C6A?M8F=7DCKE/n'��[6<eI:96E87:;=^KM8<�UYI:;R^6</E°7:@$IBE8I:>036;=<�7:@
MJ[K<vE8A/IYM8M8</5GF=C6c�A?7]<u�PA?F=<?C�M8E/S � � & � �_IYC6H�A/7:5858<?E83�7DC6H6FRC6cZ36[6I:E8<?E/S$I:5Gc�� � & �  �@¢7D5�36;=I:E8>PI¯r c � §I:C6H 0 � �Z>P�i¶tI:58<q;RF=EGM8</H�FRC�MJ[6<qEG</A?7DC6H�I:C6H�MJ[6FR58H�A?7D;=^6>0C6Ei7:@xM�I:96;R< â]ny§Dn ��<qH67*C67YMH6FRE836;=I!QPMJ[6< D8I:A��Y<?Mi>P7~H6<eA?7]<u�0A/F=<?CNMJE�[6</5G<:n

�e^65xA/7DCKd6H6</C6A?<eF=C MJ[K</E8<-UYI:;=^K</EÌF=ExEGM858</CKc:MJ[6<?C6</Hb9�Q M8[6<-A/7DC6EGF=EjMJ</CKA?QP7:@oM8[6</EG<iEGA{IYMGMJ</5¾r
F=CKctA/7~<?�0A/FR</CNMJE�7!U:</5-It;XIY58cD<iC~^K>t9}<?5�7:@lC�^6>0</58FRA{I:;�<u²]3�</5GF=>0</CNMJE?n?��<eEG[67!g FRCZMJ[6<e^K363}<?5



§!�:´ ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

3_I:CK</;=E�7:@'d6cD^658<tâ]ny§BMJ[6IYMiM8[6<vA?7D>t96FRC_IYM8F=7DC*7:@�5G</EG7DC_I:CNM`I:CKH�D8I:A��Y<?MT>07]HK</E�A{I:3KM8^658<?E�MJ[K<
58FRcD[NMv[6I:C6H�E8FRH6<PU:</5jQ�g°</;=;¦n p C�M8[6<Z;R7Vg°</5B3_I:C6<?;=E?S'MJ[6<PA/7DCNMJ5GF=96^]MJF=7:C6Ev7:@�M8[6<'D8IYA��:<?M0IYC6H
58<?E87DC6I:CNM`>P7~H6</E`IY58<tEG</3_I:58IYMJ<?H�M87�F=;R;=^6EjMJ5JI¯MJ<`MJ[_IYM D8IYA��:<?M`>07~H6</E`I:5G<qIZC67DC~rsMJ5GFRU~FXIY;aA?7D> r
3�7DC6</CNM�7:@aMJ[6<`E8A/IYM8M8</5GF=C6c 365G7]A?</E8E?n�m~[67!g-COF=C�d_c:^658<Bâ]n �tF=E�MJ[6<WI:c:58</<?>P<?CNM�g-FyMJ[*F=CNM8^6FRM8FRUD<
<u²]3�</AuM�IYM8F=7DCLMJ[_I¯MTMJ[6< [6FRcD[6</5iMJ[6< 5JIYH6FXI:;±7D58H6<?5T7:@ÌMJ[6< .�>P7~H6<YS¥MJ[6< ;=7!g°</5TMJ[K<0A?7DCNMJ5GF=96^]r
MJFR7DC¥nx��[6FREiFRE�FRC*;=F=CK<eg-FRMJ[*MJ[K<BFRH6<{ItMJ[6IYM-MJ[6<WE8A/IYM8M8</58FRC6c0>bIYM858FÄ²��¦¬°5JI:^6CoS�§!¨D¨NâD hFRE-C6<{I:5G;RQ
H6F=I:cD7DC_IY;hg-FRM8[�g°<{I:� 7:|wrzH6F=I:cD7DC6I:;°M8</58>0E MJ[_IYMPH6<?A{I{Q UD</5jQ�5JI:36FRH6;RQ:n p C�*±F=cD^K58<�â]n£´6S°g°<
E8[K7Vg MJ[6< 36[_IYE8</EBI:EWIZ@¢^6C6AuMJF=7:C�7Y@°@¢5G</��^6</CKA?QDSa>P7~H6<qC�^6>t9�</5WI:CKH�36;=I:E8>PI¯r c�IYE8E87~A/F=IYMJ<?H
MJ[K<WEGA{IYMGMJ<?58F=CKc6n

����� � (:� ���t&x.��±(0#
��[6<?58<vFRE�I0H6<ud_C6FyMJ<WH6</3�</C6HK</C6A?<t7:@±M8[6<W>bI:c:C6FRM8^6H6<`7:@±M8[6<WE8A{I¯M8MJ<?58FRC6cPA?7]<u�0A/F=<?CNMJE�7:C�MJ[K<
36;=I:E8>PI¯rPc�I:CKH�M8[6<q@¢58</��^6<?C6A?Q�7:@ÌMJ[K<PFRC6A/FRH6</CNMTghI!U:<:n p MB<?>P<?58cD<?ET@¢587D> 7D^65`A{I:;RA/^6;=IYMJFR7DC6E
MJ[6IYMeMJ[K<vg�I{U:<vr�\_^]²�MJ^69�<tA?7D^636;RF=C6cZ9�</A?7D>0</EeEjMJ587:C6cD</5eI:E�MJ[K<v@¢58<?�~^K</C6AuQ�F=C6A?58</I:E8<?E0�kE8<?<
*±FRcD^658<°â]n �iIYC6H â]n��N un ) 7D5G</7!UD<?5/S�I:E$MJ[K<°\_^]²WM8^69}<°9}<?A/7D>0</El>PI:cDC6<uMJF=A/I:;=;yQeH67:>PFRC_IYMJ<?HZ� c �
� �y§V uS}MJ[6<tEGA{IYMGMJ<?58F=CKc�F=Ee<?C6[_I:C6A?</H¥S$IYET</>036[_I:EGF=¶/<?H�9NQOMJ[K<q>bI:c:C6FRM8^6H6</Ei7:@xMJ[6<vE8A{I¯M8MJ<?58FRC6c
A/7~<?�0A?F=</CNM8E/n «h7D5G58</EG3}7:C6H6F=CKcD;RQ:S�M8[6<�\_^]²�M8^69�<�9}<?A/7D>0</E�5G</;XI¯MJFRU:</;yQ�EjMJFR| I:C6H�MJ[K<LM8^69�<
��F=C6��>P7~H6<qFREe>P7:58<q58<?E8FREGM�IYC�MTM87�MJ[6<q96^]|o<uMJF=CKc*@¢7:58A/<?E`7:@xMJ[6< F=CNM8</5JIYA?MJFRC6c�>07]H6<?E �k^K363}<?5
3_I:CK</;�7:@�*aF=cD^65G<�â]n âD ¡n���[K<�58<?U:</5GE8<*<?|}</AuM F=Ev7:96E8<?5GUD<?H�@¢7:5 c �4§!�KS±g-[6<?58<�MJ[K<bMJ^69�<ZFRE
[NQ~H6587~HKQ~C_I:>0F=A/I:;=;yQbH67:>PFRC_IYMJ<?H��k;R7Vg°</EjM�3_I:C6<?;l7Y@�*±FRcD^65G<`â]n âD un

���¡� � .��',�+��	�'./(0#

��<v[_I{UD<q3K58</EG</CNMJ<?H�Ib>P7~H6<?;l7Y@ÌI:A/7D^KEGMJFRAvEGA{IYMGMJ</5GF=C6cb7:|�Ib>bIYcDC6<?M8F=A`\_^]²OA/7DCKA/</CNM85JIYM8F=7DC¥n
3xI:58;RF=<?5l<u|o7:5GMJE$MJ7i>P7~H6<?;~>PI:cDCK<?MJ7¯r¾I:A?7D^6EGM8F=AxF=CNM8</5JIYA?MJFR7DC6E°�k<Yn�cKnDµTF=¶?7DC¥SY��I:C_IYE87DcD<YSD�¬hFR58A�[¥S
�:�D�:©N i[_I{UD< 9�</<?C�^6CKH6</5T;R</E8E`5G<{I:;RF=EGM8F=ABA/7DC6HKFRMJFR7DC6Ee9�</A/I:^6EG<07Y@ÌM8[6< 58<?;XIYM8</H�>PIYMJ[6<?>bI¯MJF=A/I:;
H6Fy�PA?^6;RM8F=<?E/n���7Vg°<?U:</5?S°FyMtF=EBC67:M8</H�MJ[_I¯MvMJ[KF=Et>07]HK</;ÌF=EvCK7:M I:EtA?7D>036;=<¡²�IYEtF=C�M8[6<ZEG7D;XI:5
A{IYE8<eg-[6<?58<T36[6<?C67D>0</C_ItEG^6A�[fI:E�5JIYH6FXIYM8FRU:<i[6</IYM�M85JI:C6Ej@¢</5?S_I:¶/FR>t^KM8[_I:;}I:EGQ~>0>P<uMJ58FR</E°F=CZMJ[K<
MJ^K9}<YS~M8[6<i;=I:A��q7:@¥I:3636;RF=A{IY96F=;RFRMzQW7:@¥M8[6<�M8[6F=C MJ^K9}<iI:36365G7{²KFR>bI¯MJF=7:C¥SD;=7~A{IY;_A�[_I:C6cD<?EhFRCPEG7D^658A?<
365G7D3}<?5GM8F=</E?SDH67!g-CK\_7!g-E?S~<uMJAYn'36587:9_I:96;yQv36;=I{QvIYCqF=>03}7D5jM�I:CNMa587D;R<hFRCqIY|}</A?M8F=C6ciMJ[6<hghI{UD<ud_</;RH¥n



��� ��� �/� ��� $�� � �(� � §{�Nâ

0 20 40 60 80 100
−4

−2

0

2

4

6

8
x 10

−9

A
m

p
li
tu

d
e
 [
a
rb

it
ra

ry
 u

n
it
s
]

Real parts

 

 

0 20 40 60 80 100
−6

−4

−2

0

2

4
x 10

−9

A
m

p
li
tu

d
e
 [
a
rb

it
ra

ry
 u

n
it
s
]

Imaginary parts

 

 

0 20 40 60 80 100
−4

−2

0

2

4

6

8
x 10

−9

Depth [Mm]

A
m

p
li
tu

d
e
 [
a
rb

it
ra

ry
 u

n
it
s
]

 

 

0 20 40 60 80 100
−5

0

5

10

15
x 10

−9

Depth [Mm]

A
m

p
li
tu

d
e
 [
a
rb

it
ra

ry
 u

n
it
s
]

 

 

Matched
RHS

Matched
RHS

Matched
Jacket
Modes

Matched
Jacket
Modes

*±FRcD^658<Zâ]ny§���[6<*^6363�</5q3_I:CK</;=EqEG[67!g�A?7D>03_I:58FRE87DCKEt7:@�58</I:;�I:C6H�FR>bIYcDF=C_IY5GQL3_I:5jMJEq7:@-M8[6<
d6Mf�¢;XI:9�</;R</H�� >PIYMJA�[K</H¥�aF=C�M8[6<bd_cD^K58<! `MJ7�MJ[K<ZA/7D5G58<?E83�7DC6H6FRC6c�58</I:;hIYC6H�F=>PI:cDFRC_I:5GQ�3_I:5GM8E
7:@ÌMJ[6<058FRcD[NM`[_I:C6H�E8FRH6<O� ���em6 �@¢7D5]c � §PI:C6H 0 � â*>P�i¶YnZ«h7:C�M858FR96^KMJFR7DC6EeM87fM8[6<P5G<{I:;I:C6H�F=>PI:cDFRC_I:5jQ�36I:5GM8EB7:@ÌMJ[K<P5GF=cD[NM`[_I:CKH�E8FRH6<�� ���em6 e5G</E83�</AuMJFyUD</;yQ�@¢587D> MJ[6< D8I:A��Y<?MqIYC6H
58<?E87DC6I:CNMt>07]H6<?EvIY58<0E8[67!g-C�F=C�MJ[6<0;=7!g°</5B3_I:C6<?;=E/n*��[6<P;=7!g°</5v9�7D^6CKH_I:5GQ�ghI:Et3K;XI:A?</H�I¯M
IPHK</3KM8[�7:@x¨�9 ) >�ªwMJ[6<vE8^65j@kI:A/<BcD5JI{U~FRMzQf>07]H6<`g-FRM8[�§!�PI:A/7D^KEGMJFRAtI:CKH 9Nâ�� D8I:A��:<uMT>P7~H6<?E
g°</58<W^6EG</HfF=C�MJ[6FRE�>bI¯MJA�[6FRC6c6n



§!�D© ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

0 1 2 3 4
10

−8

10
−6

10
−4

10
−2

M
od

e 
am

pl
itu

de

Scattering coefficients for ν = 2 mHz

 

 

0 1 2 3 4 5 6 7
10

−5

10
−4

10
−3

10
−2

10
−1

Scattering coefficients for ν = 3 mHz

0 2 4 6 8 10
10

−6

10
−4

10
−2

10
0

Mode Order

M
od

e 
am

pl
itu

de

Scattering coefficients for ν = 4 mHz

0 2 4 6 8 10 12 14
10

−6

10
−4

10
−2

10
0

Mode Order

Scattering coefficients for ν = 5 mHz

β = 0.1
β = 1.0
β = 10.0

*±FRcD^658<�â]nÆ�O��[K<�IY>P36;RFRM8^6H6</EB7:@-MJ[6<*EGA{IYMGMJ</5G</H�58<?E87DC_IYC�M >07~H6</E I:E IO@¢^KC6A?M8F=7DC�7:@i>07]H6<
C�^6>t9�</5`E8[K7Vg-CL@¢7D5eUYI:5GF=7D^6EeUYI:;R^6</ET7Y@h36;=I:E8>PI¯r c�IYC6H�@¢58</��^6<?C6A?Q:S 0 nq��[K<P;R</cD<?C6H�I:3636;RF=</EMJ70I:;R;¥3_I:CK</;=E?n



��� ��� �/� ��� $�� � �(� � §{�	�

0 2 4 6 8 10 12 14
10

−10

10
−5

10
0

M
od

e 
am

pl
itu

de

Scattering coefficients for plasma β = 10

 

 

0 2 4 6 8 10 12 14
10

−10

10
−5

10
0

M
od

e 
am

pl
itu

de

Scattering coefficients for plasma β = 1

0 2 4 6 8 10 12 14
10

−5

10
0

Mode Order

M
od

e 
am

pl
itu

de

Scattering coefficients for plasma β = 0.1

ν = 2 mHz
ν = 3 mHz
ν = 4 mHz
ν = 5 mHz

*±FRcD^658<Zâ]n��L��[K<*I:>P3K;=FRM8^6H6<?Et7:@-MJ[6<�EGA{IYMGMJ<?58</H�58<?E87DC6I:CNMP>07~H6</EqIYE I�@¢^KC6A?M8F=7DC�7:@�>07]HK<
C�^6>t9�</5TEG[67!g-C�@¢7D5eUYI:5GF=7D^6EeUYI:;R^6</ET7Y@h36;=I:E8>PI¯r c�IYC6H�@¢58</��^6<?C6A?Q:S 0 nq��[K<0;R</cD<?C6H�I:3636;RF=</EMJ70I:;R;o3_IYC6</;RE/n

0 1 2 3 4
0

50

100

150

M
od

e 
am

pl
itu

de

Phases of coeffficients for ν = 2 mHz

 

 

0 2 4 6 8
0

50

100

150

200
Phases of coefficients for ν = 3 mHz

0 2 4 6 8 10
0

50

100

150

200

Mode Order

M
od

e 
am

pl
itu

de

Phases of coefficients for ν = 4 mHz

0 5 10 15
20

40

60

80

100

120

140

160

Mode Order

Phases of coefficients for ν = 5 mHz

β = 0.1
β = 1.0
β = 10.0

*±FRcD^658<0â~n�´f��[6<036[_I:EG</EW7:@hM8[6<PEGA{IYMGMJ<?58</H�58<?E87DC_IYC�MB>07]H6<?EWI*@¢^6CKA?MJFR7DC�7:@�>07]HK<qC~^K>t9}<?5
E8[K7Vg-C�@¢7D5qU:IY58F=7:^6EqU:IY;=^6<?E07Y@e36;=I:E8>PI¯rPc�I:C6H�@¢58<?�~^K</C6AuQDS 0 n���[6<f;=<?cD</CKH�I:363K;=F=<?EtMJ7�I:;=;
3_I:CK</;=E?n



§!��9 ���������	��
�������������	��
���������� �"!�#�$&%'��$	�(�

0 10 20 30 40 50 60 70 80 90 100
−4

−2

0

2

4
x 10

−8 Kink mode for β = 0.1

0 10 20 30 40 50 60 70 80 90 100
−4

−2

0

2

4
x 10

−8 Kink mode for β = 1

A
m

p
lit

u
d

e
 [

A
rb

it
ra

ry
 u

n
it
s
]

10 20 30 40 50 60 70 80 90

−2

0

2

x 10
−9 Kink mode for β = 10

Depth [Mm]

*±FRcD^658<�â]nÆâO��[K<f��FRC6��>07]HK<b@¢7D5 0 � âY>b��¶:n���[6<*>bI:c:C6<?M8F=A{IY;=;RQLHK7D>PFRC_IYM8</H�A{IYE8<Zg-FRM8[c ��� �R§`FRE�E8</<?C�M8709�<TUD<?5GQ*EGM8FR|aS_I:E-7D363�7DEG</H*MJ7qMJ[6<c � §!�qA{I:EG<:n



��� ��� �/� ��� $�� � �(� � §{�D¨

3'UD<?Cv^6C6HK</5$58<?;XIYM8FRUD<?;RQ�F=H6</I:;=FR¶/</HTA?7DC6H6FyMJFR7DC6E$I:E�FRC`M8[6F=E�>07~H6</;¦S{MJ[6<Ì>bIYC6F=36^K;XIYM8F=7DC6E�58<?��^6F=5G</H
MJ7 5G</A/7!U:</5-MJ[6<`E8A/IYM8M8</5GF=C6c036587:3}<?5GMJFR</E-I:5G<`C67DC]r�MJ58FyU~FXI:;¦n

2�EGE8^6>0F=C6c�M8[_IYM`MJ[6< EGA{IYMGMJ</5GF=C6c*>PI:cDC6FyMJ^6HK<qcD7]<?ET;=FRC6<{I:5G;RQfg-FRM8[LM8[6< C�^6>t9�</5`7:@ÌMJ[6<?E8<
>07]H6<?;l\6^]²�M8^69}<?E/S�7D^K5eA{I:;RA/^6;=IYMJFR7DC6E�E8<?</> M87�F=C6H6FRA{IYM8<BM8[_IYMeMzg°7�\_^]²�M8^69�</E`I:5G<t3}<?58[_IY36E
E8^]�PA?F=<?C�M*M87�>0F=>0F=A*MJ[K<�<u²~MJ<?C�M�7:@`MJ[K<�EGA{IYMGMJ<?5/n���7Vg°<?U:</5?STFRM�>t^KEGMf9}<�E8I:F=H�M8[_IYM�M8[6<
36[_IYE8</E`7:@ÌMJ[K< 1�>07~H6<qA/7~<?�0A/FR</CNMWH6FR|}</5GETE8FRcDC6FRd6A{I:CNMJ;yQ�@¢5G7D> H6IYM�IKn1��<qH67*C67YM`[_I{UD<PI:C
<u²]36;=I:C_IYM8F=7DCP@¢7D5�MJ[6<T3�7~7D5�36[_IYE8<`I:cD5G</<?>P<?C�M/n �a</5G[_I:36E�@¢^6;R;o96;R7!g-CfC�^6>0</5GF=A/I:;oEGF=>t^6;=IYMJFR7DC6E
I:5G<eMJ[6<`7DC6;yQbghI{Q�MJ7 36587:cD58<?E8E�F=C�MJ[6FRE�58<?cNI:58Hon

��[6<bUYI:5GF=7D^6EBI:H6HKFRMJFR7DC_I:;�A?7D>036;=<¡²KFyMJFR</EBI:3_I:5jM{S±FyMvFREvFR>P3�7D5GMJI:CNM`MJ7�[_I{U:<�I�MJ[K</7D5G<?MJFRA{I:;
^6C6HK</58EjM�I:CKH6F=C6c�I:CKH�I�>07]H6<?;°M87�IY363658<?A/F=IYMJ<�MJ[K<�36587~A/<?E8E07:@�>bI:c:C6<?M87Yr¾I:A?7D^6EjMJF=AbF=CNMJ<?5JI:A¡r
MJFR7DC6E?n �·[KF=;=<bC~^K>P<?58F=A/I:;hEGF=>t^K;XIYM8F=7DC6EBI:5G<Z3}7!g°</5j@¢^6;�MJ7~7D;=EWMJ7LI:3K36587NIYA�[�I�>07D5G<ZcD</CK</5JIY;
E8<uMW7:@�365G7D96;R</>0E/S�FRM`FRET��^6FRM8<0^KE8<?@¢^K;xM87�HK<?UD<?;=7D3�I:C�I:C_I:;yQ�MJF=A/I:;aM858</IYMJ>0</CNMW7:@�I�A?7D>P36I:5JI¯r
96;R<tE8FyMJ^_IYM8F=7DCoS¥I:Eeg°<q[_I{UD<0IYMGMJ</>03KM8</H�MJ7�HK7fFRC�MJ[6FREeA�[_I:3]MJ</5?nqm]^KA�[�5G</E8^K;RMJETA/I:C�365G7VU~FRH6<
9�</C6A�[6>PI:5G�~E�M87PH6FR58<?A?M-A/7:>P36^]M�IYM8F=7DC6E�7Y@aM8[6</EG<BA?7D>P3K;=<u²ZF=CNMJ<?5JI:AuMJFR7DC6E/n


