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8K`kA��*�lH��eHW��ruA�V]f	fgFe_)zVDF&�WA�����FGBDVF�^8KFG`=RDF\`lHIo�F\VF�kA�C�0\`kA\fgHI_�VF��4+*-DhzRD_%�k_�`ksc¸ F�7�l_�`���A��
�lHIFGVu_�`k`lF\`��¹���F��G_�`4R{4�m@D�<`kA\fgH^F?F�����B]CW��A��lHIFGV�|��»`l_aCIA&�l_af<H���B]_�aOZs�AGVZr�F�8h:=RDH.��RuAG`l_
fgH����B�(l_afS7er<F&�kRD_�`=A�B,�lRDF\`�zHIV\�kRD_9'D`k_�l_�VF�^�GFGCIBDsi_/$K_�- 0�-gC^HIsiHW��A��lHIFGV�zF&8h�kRD_90G_aF&�
s�_��l`kH��aA�CgF�'��lH.��6']`lF���_)(lHIV,0]OcR]AG`kf�:zA�`k_zA�V]f;�F�8A�M:�AG`l_D�l`�A��43eHIV,0�F&8d�lRD_=F�����BDC��kA��kH^F\V�
_�����- +�-�H��G_�VF�kB]A�CIC^r\OF8KFG`k_���A�M�=_a`l`kFG`4�`l_�'D`l_)�_aVF�=AisiF��lH��cA&�lHIFGVS8KFG`�A�(lHIs�HIC·A��lHIV,0C�m@D�
`kA\fgH^F�F�����BDCW��A��kH^F\V	f]A��kA�HIV@T&ÿ�@J-

ºonqph»�õ¼»õWùw½Sö�»õ�ùL»U÷Qù¿¾gp�À&üM»UöDü�øÎõ ø Á´ö�rLpÂ¾�ü_ÃRp6÷,pjõ�ûXphÄdÅ
Æ »�÷,t pXÇ�½zûX»6sMpN½^ÈL»ûXpY»õ�ù¿ÉÌüKÊËp�ÌZ»�÷]üK»Uögü�øÎõLÄ

`B��H.�F&8�'D`lHIsi_zH^s�'®FG`(�kA�V���_D8KFG`J�lR]_�']BD`('®F�l_�UF�8QfDA���AmA���HIsiH^C·A��kH^F\V9�lFmB�l_�A\fg_ ª B]A&�l_
_�`k`lF\`��HIV�F\`kfg_a`^�lFi_�V��BD`k_�AGfg_ ª B]A��k_�:�_�H�0GRF�kH^V,0iF�8v�kRD_�F�7�l_�`���A��kH^F\V���G_�`4lB��F&�lR]_�`
�F\BD`���_��F&8UH^V,8KFG`ksiA&�lHIFGVl$KH1- _�-gVeBDsi_�`kH��aA�CX8KFG`k_��aA�K�aOeF&�kRD_�`=F�7�l_�`��cA&�lHIFGV�4+*-ghzRD_)�_�_�`(�
`lF\`��A�`k_:B�lB]A�CIC^rÉsiFgfg_�CI_afàA�?�mA�B���H·A�V�_�`k`lF\`��HIVàf]A��kA}A���HIsiH^C·A��kH^F\V��r�K�l_as�aO
�lReB�z`k_ ª BDHI`lHIV,0?Í�ÎdÏ*Ð�Ñ�Ï*Ðd3eVDF�:=CI_af�0\_WF�8y�lRD_msi_aAGV�fg_�']A�`(�lB]`l_�$�7DH·A�4+SA��:S_aC^CEA���kRD_
M��A�V]fDAG`kfufg_��ZH·A��kH^F\Vy-

ÿâ_&HIVQ�G_)M�kH�0ZA��l_ · `4K� �lRD_[K']A&�lH·A�C,��AG`lH·A��kH^F\V�F&8d�lR]_WfgH^v®_a`l_aV���_)¶A���A%0GH��G_�V;�kH^si_
$°[ZA�VeB]A�`kr>!&����!gO®_�VF�kH^`k_?siF\V��kR�+*-y�UH�0GBD`k_?#aA?�RDF�:IL�lR]_;7]HIA�L8KF\`��lRD_/a&X�T s�HIVeB�
P�t�X�d$@É`l_�8K`kA��*�lH��eHW��r�-DhzRDH.I7DH·A�zR]A�&A�CI`k_aAGfDrC7Q_a_�V	`k_�'®FG`(�l_af?7er\l_��\_�`�A�C6A�B,�lRDF\`�
ý _�- 0�-Wý q&XLHDÒFÓ����1-D`B��´FG`kH�0\H^V�<R]A	�G_@7®_�_aVÙH^VQ�G_)M�kH�0ZA��k_afÜ`l_)��_aV��kC^rj:=H��lRÙ_�VQfQ�V�kF&�»_�V]f
�HIs�BDC·A��kH^F\V�&AGV]f	A�`k_%lRDF�:=V?�lF/7®_�`k_�C·A��k_afS�lF��kRD_R0G_aFGsi_��k`lH.��AGCEF�'��kH����'D`kF���_��lH^V,0
s�_��lRDFgf:A��:�_�CICjA�&s�_pA�lBD`k_�si_�VF�&_�`k`kFG`4���A�B��_pf<7ZrS�lR]_i��CIF�l_afQ�»CIFZF�'>�m@D�<lH�0\V]A�C



° Ä ~p���ã�gyÎ~\�Z³p~p���\�k�b�g�G�z���m¼®~a������³pÀË�����4Pa�e���e��ØS~aç

�l`�A��43eH^V�0èA�C�0GFG`kH��lRDs A�<HIs�'DCI_�si_�VF�l_pfÉH^V��lRD_=��BD`k`l_aVF�<`l_)��_�H��G_a`�>ý X�d$tL���&�1-zhzRD_
siA�0GVDH��lBQfg_iF&8��kRD_/7DH·A�mfg_)��`k_aA�l_��:=H��lRÏA�C��lH��lB]fD_<A�V]fâH�msiF\`l_�H^s�'®FG`(�kAGV���HIVZ�kRD_
C^F�:�_�`�A��ksiF�('DRD_�`k_GOX:=RD_a`l_;:zA��l_a`%�cA�'QF\`�H�msiF\`l_iA&7DB]V]fDA�VF�)-Eÿâ_;8KFGB]V]fU�lR]A&���kRD_
`l_�0GHIFGV�zF�8�R]H�0\RD_�`I7]HIA�=siF��G_9:=H��lR>C·A��lH��lBQfg_�A�VQf@�_pA�lFGV��-,�UH�0\BD`l_/#�7	H�I�lRD_ikA�si_
'DC^F��k7]B��J8KFG`6�gX�P���PÏ`l_�8K`kA��*�lH��eHW��r�-�`B��H.j`k_aA�(lBD`kH^V�0��lF�VDF&�kH���_D�\_�`kr9�HIsiH^C·A�`k']A��(�l_a`lV�aO
_�E,��_�'���8KFG`&A�lsiAGC^CX�_�,-�e�©z7DHIA�zH^V?�kRD_�h¹`kF�']H���D7®_��M:�_�_aVZÓ�AGV]f<!&�;3es A�C��lH��lBQfg_�-

�jH�0GB]`l_>#)�ClRDF�:I�oaFGV]AGCSA	�G_a`kA�0G_)�8KFG`R�kRD_SK�kAGV]fDAG`kfáfg_��eHIA&�lHIFGVèF�8��lRD_ufgH�v _�`(�
_�V���_��-®hzRDFF�_?A�`k_�CIAG`(0\_�`WH^V@�kRD_�CIF�:�_�`�C·AcrG_a`�I:=RD_�`k_�RDF\`lHIo�F\VF�kA�Ch0G`�AGfgHI_�VF��L'DC·AcruA
CIAG`(0\_�`z`lF\C^_�-ghzRD_�VeBDsi7®_�`4=A&0\`l_a_[:=H��lR?�lR]_i�gX�P���P�`k_�lBDCW�4��R]F�:=V�HIV?�UH�0GBD`k_�#af�-

Ô Õ�Ö × ® ×�× ~p�Z�a��b¾c�k�����p���W~aµÎ�Z�����m�a�Z�u�»���a�Z�Z�����>�\��¾���������~p�:~�µÎ���\���\��çD�k�����\�����W�g�k�ÇßU�����
�SyÎ�Üä�Ú°�\~pÀ\�¶µI~a�����b���»���Î���lµI���a�l����¾����Çº��a�Z���UØzy��iÄ}Ý°{GyS�jÚÇ�ÞlÛZ�U~p����~aÀ\�Î��¾c�k��º � Û Á�Ø Û

�jH�0GB]`l_9!�A"�RDF�:ID�kRD_%�cAG`lH·A��kH^F\V�SH^VS�lRD_9K�kAGV]fDA�`�f<fg_��eHIA&�lHIFGV�D�lR]`lF\B,0GRDF\B��zFGVD_
rG_aAG`C$A8K`kFGs d:Acr=!�����#�B]V��kH^C�XI'D`kHIC�!&����!�+I8KF\`�P�t�XWd:@�OjA&�;e�-�e�3es8A�C��lH��lB]fg_�-v�]FG`
A · Eg_afÌCIA&�lH��lB]fD_<H^V=�kRD_\T&F\`K�kRD_�`kVÏRD_�siH.K']RD_�`k_>$�fQe�Ù�TÚ8KFG`�_�EDAGs;']C^_	+bOjA<l_aA��F\V]A�C
��r���CI_I��AGV"7®_I�_a_�Vy¥GCIAG`(0\_�`6M��A�V]f]A�`�f?fg_��eHIA&�lHIFGV��F�����BD`HIV<[GBDCIr�-�hzR]H� ��r���CI_&A&','®_aAG`�
�s�A�CICI_�`�H^VU�lRD_/�eF\B��lRD_a`lVÌRD_as�H.('DRD_�`k_i7]B��%�lRD_iH·fg_aA�H�%lH^siHICIAG`�-X]¹AG`(0\_�`%M��A�V]f]A�`�f
fg_��eH·A��lHIFGV��AG`l_�F�7��_a`(�\_af>HIVZ�kRD_/�B]s�si_a`�RD_�siH.K'DR]_�`k_�-��UH�0\BD`l_/!�7llRDF�:I[lHIs�HIC·A�`
`l_)�BDC����8KFG`v�gX�P���P[-��UH�0GBD`k_�!&��H.�8KF\`¹AzC^F�:�_�`6AGCW�kHW�kB]fg_L$V�,-�e�3esC+bO�:=R]_�`k_s�F\`l_ReBDsiH·fQ�
HW��r?H�6']`l_)�_aV��)-Gt&B]s�H·fgH���r?s�Acr"'DCIAcr?Am`lF\C^_zHIV��lRD_=`k_�8K`�A����lH��ZH���r�fgH^v _�`k_�V���_�J�kRD`lF\B,0GR
�lRD_S�lRD`k_�_<lFGBD`4��_)�F&8&_a`l`kFG`4�-�PSFGV��_ ª B]_�VF�lCIrGOUHW�iH.�VDF��;'®F��lH�7DCI_C�kF=lFG`(�?F\B��i�kRD_
FG`kH�0\H^V�F&8y�kRD_R�_pA�lFGV]AGCd��r���CI_�lRDF�:=V´R]_�`k_�-ghzRD_9�_pA�lFGV]AGCd��r���CI_mA�','®_aA�`4�fg_ · V]HW�k_�CIr



�UØzyz�iÄ$ySxS��{\yÎ�jÚÇ�ÌÍS¸j� ÍSyÎ��¼�Æ1¦�ÆÇ¼k§x¦z{��SyÎ� Á
M�k`lF\V,0G_a`UHIV��lR]_IT&FG`(�lR]_�`kV�R]_�siH�('DRD_a`l_^�kR]A�ViHIV��lRD_L�gFGB��kRy-\hzRD_)�_I��FGV���C^B��HIFGV�AG`l_
`l_aH^V�8KF\`���_af?7er�CIFeF�3eHIV,0<A��[�UH�0GBD`k_"!Gf�$A8KFG`%�gX�P���P^+bOQA��:�_�CICjA�[�UH�0\BD`l_)L!�_?A�V]f>!�8
$V!�-�e"3es A�C��lH��lBQfg_)+�-

Ô Õ�Ö ×LÛ]× ¼���������¾p~p��À\����~p�â~aµS���Z�iÐ�ÀZ�a�����������k�m���Z~bß¶�Ì���â� ���pÀ\���   µ·~�������¾c�k�����Î�a��������Àe�\�k�
Ý � Û Á�é �i�&¨GÛ Á�é �i���a�e� Á Û Á�é �i���»���a�Z�Z�������\�k¾G��������~a�Z�j~p�Z��ºZÞlÛ\{G�Z�p�G�b�������b�&ÜG�»���a�e�\�������\�k¾G����Ú
����~a�?�g�k�ªß����k�   Û Á�Ø �a�Z� � Û Á)Ø ÛGx�~����SµI~a�S{\yÎ�jÚÇ�DÜ��Z~W�Z�����&µI~a�S�i��º��a�Z��³pÀZ�\� �a�a�G  �e���e�
�����������Z�m�Z������µ·~a�S�Z�k�\��Àe����º �a�p�p� Û

ÝßÞ üKÄ\ögø t¶÷,»6ÊzÄÌø Á<ö,rLpáàxpyÁ�÷,»û®öDü_À&ü�ö�uo¾�ü_ÃRp6÷�p¹õ�ûXphÄ

XLRK�kA&�l_afâ_aAG`lCIHI_�`pO6A���HIsiH^C·A��kH^F\V$si_��kRDFgf,�B�lB]A�CICIr$A���B]s�_C�mAGB�(lH·A�VÌ_�`k`lF\`��-QÿÌ_
A��K�k_�s�'��%�lF?�G_a`lH�8Kr<�lR]H��A�(lBDs�'��lHIFGVZ7Zr$H^V�('®_��*�kH^F\V$F�8ÎRDH.M�kF�0G`�A�s/WF&8 �kRD_i`l_�8K`kA��*�
�lH��ZH���r$fgH^v _�`k_�V���_��-X�UH�0GBD`k_"�?lRDF�:I�RDH�K�lF�0G`�A�s/&F�8S`k_�8K`�A����lH��ZH���r>fgH^v®_a`l_aV���_)�a�X�T
s�HIVeB�¶P�t�XWd:@âAGV]fia�X�TÜsiH^VeB�6�gX�P���Px$A8KF\`A�CICQe&f]O �����QâÃFQ����BDC��kA&�lHIFGV�4+*-pÿÌ_�B��_
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�lRD_;lAGs�_iEQ�»A&EeH.�8KF\`WAGC^C · 0GB]`l_)i$�7®_��M:�_�_aV@�Me�© A�V]f=â%e�©;+bO®A�V]f@:=H��lR]H^Vâ_aA���R · 0&�
BD`l_��kRD_�fgH�K�l`kH�7DB��lHIFGV�=A�`k_WVDF\`ls�AGC^HIo�_pfZ$KH1- _�-g_aA���R�fgH.K�l`kH�7DB,�lHIFGV<:�A�zfgH��eH·fg_afS7er�HW�4
`l_)K'®_����lH��G_�s�A�EgHIs�BDsC+*-QhzRD_�_�E,��_�CIC^_aV���A�0G`k_�_as�_aVF�zF�8v�kRD_�`k_�8K`�A����lH��ZH���r´fgH^v _�`k_�V���_�
7Q_��M:S_a_�V@7®F&�lR>kA��k_�CIC^H��l_)�0GH��G_)&A�V	HIV]fgH.��A&�lHIFGV>F&8J�kRD_�`kF�7DB�K�lV]_��=F&8k�lRD_)�_�`l_)�BDC����-
`B�=AGC�lFR�k_�K�lH · _�D�kR]A��^�M:�F;lH^siHICIAG`^�m@���`k_���_�H��G_�`4SFGVQ7QFZA�`�f�fgH^v®_a`l_aV��IkA��k_�CIC^H��l_)�fD_��
(��`lH�7Q_i�lRD_;lAGsi_�A��ks�FFK']RD_�`k_GO�:=RDH���R$H�[�G_a`lruH^s�'®FG`(�kAGV��L8KFG`%��CIH^s�A��k_�siFGV]HW�kFG`kH^V,0
A�V]fâfDA���A�A�(lH^siHICIA&�lHIFGVy-X`B��_�V��BD`k_�[8KF\`�V]F�:³�lR]A&���kRD_i`kA\fgHIF�F�����BDC��kA��kH^F\VâfDA&�kA\�lF
7Q_�A�(lH^siHICIA&�l_pf�AG`l_9��F\V�lH�K�l_aV��^8K`kFGsþF\VD_msiH���HIFGVS�lF��kRD_�F&�kRD_�`)-

�DFG`�_�EDA�s�'DCI_GO��lRD_?RDH.M�kF�0G`�A�sß��F\`l`k_�('QF\V]fgHIV,0;�lFSeC3es'AGCW�kHW�kB]fg_?AGV]fl#��F�F�4#���T
CIA&�lH��lB]fg_>_�EgRDH�7]HW�4<A�K3\_�:�_afj�RQA&'®_�-¶hzRD_>siFgfg_>F&8��lR]_:fgH�K�l`kH�7DB��lHIFGVÉH.<A��<oa_�`kF]O
:=RDH���R´H^V]fDH��aA��l_)6�kR]A��D�lRD_WsiA&EgH^s?BDs C^H�3G_aC^HIRDFeFgfiH�S_�V���FGBDVF�k_�`k_af;8KFG`�fgH^v®_a`l_aV���_)ÎF�8
o�_�`kF�-pt&F�:�_��\_�`pO�_��\_�VF��h:=HW�kR�AI'®F�lHW�kH��\_ÎfgH^v®_a`l_aV���_)jAG`l_Îs�F\`l_D��FGsisiFGV%�kR]A�V�_��G_aVF��
:=HW�kR�A�V]_�0\A&�lH��G_�fDH�v _�`k_�V���_GO��lReB�SC^_pAGfgHIV,0i�lF?AiK3\_�:=VD_)(aO\AGV]f/�kRD_�V´Ai7DH·A��$V!�- �F©;+
H^V��lRD_ÌfgH�K�l`kH�7DB��lHIFGVh-zXã�mA�B�(lHIAGV · ��$KVDF��S'DCIF&�(�l_af�RD_�`k_>8KF\`?��CIAG`lH���rj'DBD`�'QFF�_)�+
:SF\BDCIf?lRDF�:��kRD_9'QFF�H��lH��G_%7DH·A���kR]A��&`k_�lBDC����8K`kFGsÚ�kRD_R(3G_�:�_af�fgH.M�k`lH�7DB��kH^F\Vy-]X&C.lF]O
:S_"8KFGBDVQfZ�kR]A��%�kRD_C�mA�B���H·A�V · ���AGC�:zAcr�&BDVQfg_�`k_�K�lHIs�A��l_;�kRD_iVZB]si7®_�`�F&8S_��G_aVF��
�lR]A&�iF�����BD`;8KFG`ioa_�`kFÌfgH^v _�`k_�V���_��-�hzR]H�i`k_�lBDC����M��A�V]f�;8KFG`�A�CIC=A�C��lH��lB]fg_)�A�V]fÜA�CIC
CIA&�lH��lB]fg_)�-

�jH�0GB]`l_"f?lRDF�:IL�lRD_�fg_�'Q_aV]fg_�V���_iF&8 �kRD_/K3\_�:=VD_)(WF&8��lRD_i`k_�8K`�A��*�kH��eH���r>fgH�v _�`(�
_�V���_�&si_aV��kH^F\VD_af<7®_�8KF\`l_?A�&A�8KB]V��*�kH^F\V:F&8¶A�C��lH��lBQfg_�A�VQf	CIA&�lH��lB]fg_�-®hzR]H�[K3\_�:=VD_)(
H��lH^siHICIAG`^8KFG`�P�t�XWd:@ÙA�VQf?�gX�P���PÙAGV]fuA&','®_aAG`�D�lF�7®_�VD_�0ZA��kH��\_�A&�=AGCW�kHW�kB]fg_)�ä��
#��"3Zs HIVS�lRD_�hj`lF�'DH����OF7DB���'®F�lHW�kH��\_�A&��R]H�0\R�C·A��kHW�kB]fg_�zAGV]f\7®_�CIF�:�b"3esþA�C��lH��lB]fg_�-

å¼æâøSõ�û�s�ú[Äeü�øÎõ[Äl»�õWùcç&ú&ögú�÷,p³¾�ü�÷,pjû®ögü�øÎõLÄ

hzRDH�iM�kB]fgrU��FGs�']AG`l_)�A&7®FGB��i���DO �����>P�t�XWd:@ A�VQfl!&f]O �����S�gX�P���PY0\_�F\s�_��l`kH��aA�C
F�'��kH���`l_�8K`kA��*�kH��eH���ri'D`kF · CI_�J:=H��lRCa�X�T�b&�ÇRDF\BD`J8KFG`k_��aA�K���-GhzRD_=`k_�lBDC���F�7��kAGH^VD_pf�H^V
�lRDH.�M�kB]fgr/:=HIC^C�7®_�B��_pfC�kF?`k_ · VD_W_a`l`kFG`���R]A�`�A����l_a`lH.M�kH���¶HIV´F\`kfg_a`��kF�'Q_a`K8KF\`ls FGV]_��
fgH^si_aV��HIFGVQA�C ��A�`kH·A��lHIFGVQA�CA�V]AGC^r�l_�mF�8D�kRD_�`l_�8K`kA��*�kH��eH���r>'D`kF · CI_��fg_a`lH��G_pfZ7erâ`kA\fgH^F
FQ����BDC��kA&�lHIFGVy-�`B��l_�_as�I�lR]A&�L�kRD_�`k_�8K`�A����lH��ZH���r	fgH�v _�`k_�V���_�WfgF<VDF��[��A�`kr?:=HW�kR:s�B���R
H^VF�l_aV�lHW��r?F��G_�`k�kH^si_GOZA�C��lRDF\B,0GR�A%l_aA�lFGVQA�C,��r���C^_=HIV;�lRD_�fDH�v _�`k_�V���_�H.F�7��_a`(�\_afR8KFG`
s�H·fQ�»CIA&�lH��lB]fD_��HIV;7®F&�kR?R]_�siH�('DRD_a`l_)^$°A&'�']A�`k_�VF�lCIrRK�l`kFGV,0\_�`�H^V"�lR]_^T�FG`(�lRD_a`lV�RD_as�H��
K'DR]_�`k_/�lR]AGVáH^V
�lRD_<�eFGB��kR�+*-�hzRD_<`k_�8K`�A����lH��eHW��rÌfgH�v _�`k_�V���_�"�R]F�:N8°AGH^`kCIrU��F\V�K�kA�VF�
s�_pA�V�=AGV]f<M��A�V]f]A�`�f´fg_��ZH·A��kH^F\V�^7®_��M:�_�_�Vl#	!�AGV]f@!&ä"3Zs'A�C��lH��lB]fD_�-

hzRD_:RDH.M�kF�0\`kAGs�<F&8�`l_�8K`kA��*�kH��eH���rÜfgH^v _�`k_�V���_�´AG`l_@�\_�`krjlHIs�HIC·A�`/8KF\`	P�t�XWd:@
A�V]fZ�DX�P���PWOd:=RDH.��R>H�WH^s�'®FG`(�kAGV��[8KFG`L8KB��lBD`k_�B��_�F&86�lR]_�l_?fDA&�kA/8KF\`WfDA&�kA�A���HIsiHW�
CIA&�lHIFGV:A�VQf@��CIH^s�A��k_�siFGVDH��lF\`lHIV,0�-QhzRD_�R]H�K�lF�0G`�A�s/�'D`k_�l_�VF�[(3G_�:S_pfufDH�K�l`kH�7]B��lHIFGV�aO
:=RDF�l_"(3G_�:=VD_��I��A�`kHI_��A��AC8KBDV����lHIFGVÌF&8¶C·A��lH��lBQfg_�AGV]f:AGCW�kHW�kB]fg_�-y�eHIV���_�X�F´_���A�C1-
ý XWd:tL�������RDF�:�_af;�kR]A��D�lRD_W`l_�8K`kA��*�kH��eH���r"7DH·A�D��AGVC7Q_W`l_pfgB���_af/7er�'D`kFQ��_���HIV,09:=H��lR
A�V<AGf,�cAGV���_pf;'D`lF���_���HIV,0�si_��kRDFgfC�B���RiA�6�kRD_L��AGVDFGV]H��aA�C��k`kAGV�M8KF\`ls+A�V]f�:=H��lR´H^s;�
'DC^_asi_�VF�kA&�lHIFGV�F�8]F�'®_�V��»CIFZF�'9�l`�A��43eHIV,0&F\VF7®F\AG`kf��kRD_��m@���`k_���_�H��G_�`pO�H���H�UA�VF�lH.��H�']A&�l_af
�lR]A&�L�lR]_i'D`k_�l_�VF�LK�lB]fgr<:=HIC^CUR]A	�\_%�lFC7®_�`k_�'®_aA&�l_af<:=R]_�V$AGV>H^s�'D`kF��G_pf�_�EQ�l_�V��H��G_
fDA���A�l_��D7®_���FGsi_�zA	��A�HIC·A&7DCI_�-ZX&CI`l_pAGfgr\O�'D`k_�CIHIs�HIV]AG`lr/��F\s�']A�`kH�lFGV�s�AGfg_�:=HW�kR�fDA&�kA



�UØzyz�iÄ$ySxS��{\yÎ�jÚÇ�ÌÍS¸j� ÍSyÎ��¼�Æ1¦�ÆÇ¼k§x¦z{��SyÎ� �

(1929,2614)

1km

(3443,3888)(2087,2104)(1368,1295)(852,871)(1214,1318)(2806,2901)(3809,4420)(666,967)

(2065,2840)

2km

(4156,4634)(2732,2786)(1774,1727)(1077,1159)(1608,1736)(3044,3143)(4024,4650)(997,1560)

(2160,2972)

3km

(4305,4827)(3025,3085)(1928,1938)(1225,1389)(1742,1980)(3143,3251)(4097,4766)(1444,2210)

(2183,3028)

4km

(4329,4890)(3114,3227)(1979,2042)(1304,1520)(1812,2089)(3161,3309)(4109,4782)(1932,2947)

(2184,3071)

5km

(4332,4943)(3166,3327)(2009,2096)(1349,1596)(1850,2184)(3169,3345)(4112,4796)(1947,2978)

(2184,3103)

6km

(4334,4999)(3205,3400)(2021,2128)(1370,1639)(1855,2241)(3171,3381)(4113,4808)(1947,2985)

(2184,3143)

7km

(4335,5038)(3206,3435)(2021,2147)(1376,1680)(1858,2265)(3171,3405)(4113,4826)(1947,2991)

(2184,3176)

8km

(4335,5062)(3206,3451)(2022,2156)(1382,1699)(1859,2277)(3172,3439)(4115,4839)(1947,2993)

(2184,3196)

9km

(4335,5092)(3207,3472)(2022,2169)(1386,1710)(1862,2288)(3172,3446)(4115,4851)(1947,3003)

(2185,3218)

10km

(4335,5107)(3208,3487)(2022,2175)(1385,1718)(1862,2298)(3172,3465)(4114,4866)(1947,3014)

(2186,3242)

11km

(4335,5127)(3208,3498)(2022,2185)(1385,1728)(1862,2304)(3172,3475)(4114,4883)(1948,3032)

(2186,3259)

12km

(4335,5138)(3208,3507)(2022,2192)(1385,1737)(1862,2309)(3173,3488)(4114,4901)(1949,3046)

(2187,3267)

13km

(4335,5149)(3208,3507)(2022,2194)(1384,1740)(1862,2309)(3173,3497)(4114,4916)(1949,3055)

(2187,3274)

14km

(4334,5154)(3208,3509)(2022,2193)(1385,1741)(1862,2310)(3173,3502)(4114,4923)(1950,3061)

(2187,3277)

15km

(4335,5160)(3208,3510)(2023,2195)(1385,1746)(1862,2312)(3173,3505)(4114,4927)(1950,3074)
90S−70S 70S−50S 50S−30S 30S−10S 10S−10N 10N−30N 30N−50N 50N−70N 70N−90N

Ô Õ�Ö ×Dè]× Ø����»��~p�����a���&~aµ����\�m���kµI�����k����¾����ªº	�G��çD�k�����Z�k���=µ·~a�m�UØzy��iÄàÝã��~a�����ZÞ&���e�>{GyÎ�jÚ»�
ÝK�G~a�����b�ZÞlÛ�¸¹�a������~bßá�k~a���������g~a�e�\�j��~W���\��çD�k���k���U�a��������Àe�G�����e���b���l����~a��À\������~a���������g~a�e�G�
��~m�m�\��çD�k�������¶����������ÀZ�\�=�e���e�´Ýã���?�e�����������Z�������4Ü\��ÀZ�W�g�k�~aµ ~�����ÀZ����������~a�Z�¶µ·~��={GyS�jÚÇ�Ï���e�
�UØ�yz�iÄ �G�������g���k����¾c����ºZÞlÛZyS���Q�\��~a���¶ÀZ���&���"é�Úª��éG����ê Ú Á�Ø � ë Á)ØLì

'D`lFgfgB���_af<:=H��lRÌAGf���AGV���_pf	s�_��lRDFgf,�lB,0�0\_�K���lR]A&�L�lR]_�`k_�8K`�A��*�kH��eH���rS7]HIA��_)�A�`k_�`k_��
fgB���_pf$A����FGs�']AG`l_pf<�lF?0G_aFGsi_��k`lH.��AGCjF�'��lH.��W`l_�8K`kA��*�kH��eH���rGOEA�V]f>�lR]A&�[�kRD_/M��A�V]f]A�`�f
fg_��eH·A��lHIFGV�zF&8h�kRD_�fgH^v®_a`l_aV���_)Ia&X�T s�HIVeB�WP�tWX�d:@Ü`k_�s�A�HIV?lHIs�HIC·A�`�ý @EXh����	�B-

àjphÁ�p¹÷,p¹õ�ûXpvÄ

ê y���Ø � ¨ ì yS~G�D�SÛ �WÛ��]�������Z�a�]�D¼�Û ímÛ��eØz�*î�îk�Q|WÛ y&Û��D�i�a��ÀZ���k�K�gy�Û ³\Û��D¿U�kºc�k�����p�]|WÛïÜDÅQ~bßU�k��Ú
����~p�g~a���Z�\�k�������kµI�����k����¾G���ªº	�Z���������$|zÄU{u~��k��ÀZ����������~a�:���l�������k¾p������ÛE³\Û6|���~a�Z��ºG��Û



¯ Ä ~p���ã�gyÎ~\�Z³p~p���\�k�b�g�G�z���m¼®~a������³pÀË�����4Pa�e���e��ØS~aç

Ô Õ�Ö ×�ð®× { é �kß¶�Z�����W��~��k���k���k������µ·~��m���Z�����kµ^���a�k����¾����Çº:�G��çD�l�����Z���k���SyS� ä�Úª�\~pÀG�WµI~a�����b���»�
������ÀZ��UØzyz�iÄÃÝ°{\yÎ�jÚÇ�Þj���kµI�����k����¾����ªº�Ûg�U~a����~pÀ\�Î��¾p�k��º � Û �)Ø Û

ÍÎ����Û��Qñiò	ò ì&óXô�ì ïvõ �G~p�AÜ  b� Û  ��c� È	ö ���p�p� ³p� �a� ¨ ��  ä	Ý �a�a� ¨pÞ
ê Ø�y �c�*ì Øz�*î�îl�]|WÛ y�Û���í=ÀG�������\� é �K�e¸¶Û Í&Û��gÍS~a���a�\���eÅ6Û ³GÛD�k�z���ãÛWÜgyÜ�����l�\�Z���b��� �\�k���k�����\����~p�

~aµj������~p���Z�\�k�����&��~pÀZ�Z�\���Z����ºi|zÄU{�~����kÀZ����������~p�]Û]³\Û]y�����~p��Ûe{G~a��Úª¼®�l���bÛDÄ¹��ºG��Û��
÷ ðdõ °cÁ� Kø�° äaÈ´Ý ���p�p� Þ

ê Ø�¸ �a��ì Ø����a��º��E{gÛ ¿SÛ��6¸6º����p� ³\Û Í�ÛïÜEÍÎ�k��������¾����Z�i�������g�l������À\���a�Qß������k�W¾p���g~pÀG�m���e�u��ÀG��Ú
µã�����m�G��������À\���W���Gµ·~�����������~p�´µI��~p� ���kµI�����k����¾c�m���e�G��é��\��~�åe�����&�G�k����¾c�b�<��º����p�\��~
~�����À\����������~p��Üp�Î������ÀZ��������~a�W�»��ÀZ�Gº�Û�ù�ÀZ�����bÛ�³\Û�ÍÎ~bº�Û����k�bÛa{G~��aÛ�� ® Û ÷ õ   äaä  (øZ  ä ¯ ¨G�
ÄE�����Sy�Ý �a�p�a� Þ

ê Ä¹³)í �c�*ì Ä ~p���ã�gÄ Û��g³a~p���Z�k�b�e³\Û��Qí=ÀG�������\� é �K�e¸¶Û Í&ÛïÜ   �D¦EyÎÍÜ���e����ºG������~�µE�������g�k������À\���=���e�
��ÀZ�����\���ªº&ÀZ�����Z��|zÄj{����p�G��~=~�����ÀZ����������~a�����kµI�����k����¾G���ªº��Z�����GÛc³\Û�|���~a�Z��ºG��ÛcÍÎ����Û��
®&ú,û õ �����bÛe�\~\Û °)°�°	¯ �e�\~a��Ü  �� Û  b�p� È	ö �a�a�G  ³a� �p�a� È)¨ Á Ý ���p�p� Þ

ê ÄDy¹¼ � ¨ ì Ä ~p���ã�6Ä Û��EyÎ~\�6�SÛ �WÛ��6�G���^�<¼®~�������³pÀ¶Ë�����4Pp�¹��Û��6³p~a���Z�k�b�6³GÛ�� Øz�*î�îk�6|WÛ y&Û�� Ø�~�çE�
Í&Û ��ÛïÜ�¸6¾a�a��Àe������~a��~aµ®�UØzy��iÄ����p�G��~�~�����À\����������~p�����kµ^���a�k����¾����Çº�À\�����\���Z�����=���»Ú
���������^������~p��~a�m���Î�a�e����º\���k�U���e�W���a�\��~p��~a�e�\�k��ÛG|���~p�\��º\��ÛpÍS�k��ÛcÅ]�k���bÛ���ü�ý ó Õ ì ðbð)õ
�\~a�AÜ  �� Û  b�p� È)ö �a�a� ¨p|zÅ �G b� ä	¨ � Ý �a�a� ¨cÞ

ê ÍSy�¸¹È �*ì ÍÎ~�� é �k�Q�6�SÛ��jyS�����\����� Í&Û y�Û��¹¸yéG�\�k�b�¹��Û��6Ø�À\���b�®��Û��j{G~ é ~p��~�¾�� é ��º��¹{gÛ�� æ>�����p�
Í&Û Ø�Û��g|�~����ZÀZ�\~�¾D�e��Û ¸¶Û��]{��l�G�������Z�k�b�GæÉÛ��g�\���Z�G�e��Û��\Ø��k�������Q�Z¿SÛ��Qí=ÀZ~G��§WÛ ØWÛ��
× ~pÀQ�&þ�ÛïÜZyÎ�e����ºG�����¶�a�Z��¾a�a�����Z������~p��~�µ6|zÄj{Föa�i¸j¼è�Z�����W�������Z���\��À\�������D������~�Ú
���Z�\�k���pÛ\³\Ûg|���~p�\��ºG��Û\ÍS�k��Û�� ®&ú Û,õ � ÈG� ¯�° È ø�� ÈG� ¯ äpä�Ý   ÈpÈ � Þ

ê {�æ Á ¨ ì {G�������]�b¸Û ímÛ��bæu������������ÀZ�]��{DÛïÜ�¼��\�U��~a�Z�»���a����� ���=���Z�¹�bÐ�Àe������~p�=µ·~��¹������~p���\�Z�k�����
���e�G��é?������p�G��~mµI���bÐ�ÀZ�k�Z��������ÛZÄ6��~��aÛeÆÇÍS¸� ð ® õ  b� ¨ Á*øZ b� ¨ � Ý   È Á ¨cÞ

ê æè¿�{ � ¨ ì æá��� é �k���b�®³\Û��¹|WÛ6¿U�kºc�k�����p�6¼�Û6{��l�\�����G�b� �SÛ¹�i����Ð�Àe�a�G�b�®Í�Û�í9ÿ~p�\���G�6Å¹ÛE|S��ÀZ�GÚ
ß�����G�b�®�SÛ®ÍÎ�����p�g�l�*Ü |zÄj{<���a�\��~�~��k��ÀZ����������~a�uß¶�����>�UØzy��iÄ Û®� �����»�W�UØ�yz�iÄ
����������~p��ÍÎ����ÀZ�����6µ·~a�U|S���b¾����Çº��c�i�a�p�\�k���������e�Wy����~a���Z�\�k�����¶{���ÀZ�\�������)¨ �� Kø ¨ ¯ ¨G�
{G�G�����Z�p�l��ÚV¦¹�k�����a�?Ý �a�a� ¨cÞ


