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R�SUT#VXWAY[ZUT]\�V_^`Y1ab\(c�V_d`Y[eXSfYgYhei^kjl^1VXW;^`T�ab^k\�anm#opeiY[e=cUdkVAm�T'^k^kabSUq�an^gY[Z;T�^`rUm�m'T�^`^`WsrUtAanoUT'SfY[abuUm-eiYkanV_S
eXSUo�^`rUcUcUd`T�^`^kanVXS"VXW#^kT'an^`\(abmvT'SUT�d`qXw+YkZpeiYxoUVAT�^yS;VXY�m'V_dkd`T�^kc�V_SUo+Y[Vzc;dkan\(eXd{w}|~VAo;wK��e��XT�^'���=ZUT�^`T
anSUm'tnrUo;T ^krUmhZ+T�SUT'dkqXw}ei^=^krUd{W9eXm�T���e-�XT�^��p��ZUabmhZ+o;V�S;VXY�c~T'SUT'Ykd[eiYkT oUT�T'c�anSfYkV!Y[ZUT�T-eid`Y[ZHeXS;o+^`V�o;V
SUVXY�m-eidkd`w!rU^kT�WsrUt�anS;WsV_d`\ze7Y[anVXS�eX|�V_r;Y]Y[ZUT�oUT'T�c�T�d�^krU|;^krUd{W9eXm�Ti�;eXS;oz\!rUt�Y[abcUtnT'^��X^`T�ab^k\�anm=T�S;T�dkqiw�Y[ZpeiY
ZpeX^�|�V_rUSUm'T�o�\�V_d`T�Y[ZpeXSHV_SUm'TPWsd`V_\�eim�V_rU^{Y[abmP^`rU|U^`rUd`W9eXm'TvabSfY[T�d{W9eXm�T'^x|�T'WsVXdkT abYk^�dkT�m'V_dko;anSUq�V_S}Y[ZUT
^krUd{W9eXm�TPVXW�Y[ZUT�T�eXd`YkZg�

��dkeXoUa�Y[anVXSpeXtgeicUcUdkV_eXmhZUT�^�WsV_d=q_d`V_rUSUo���dkV_tbtg^kr;cUcUdkT'^k^`anV_Sg��^kr;mhZ"eX^�tnV�����m'r;Y�WsdkT'�Ar;T�SUm�w+upt�Y[T'dkanS;qU�
� ����uptbYkT�d`anSUqU�]eiSUo������.upt�Y[T�d`anSUq;�]eXdkT}dkT��AanT'�%T�o�eXSUo.m�VX\(cpeidkT�o�abS�YkZUan^�^{Y[rUo�w_�����n�.uUtbY[T'dkabSUq"an^
^kZUV���S�Y[V�|~T�Y[ZUT(\(V_^{Y!T���T'm'Y[a��_T�ViW=Y[ZUT'^kTzYkZUdkT'T�\(T�Y[ZUVAoU^PWsV_d
q_d`V_rUSUoA��dkVXtnt#^kr;cUcUdkT'^k^`anV_Sg�" �eitn^kV
m�V_\�cpeXd`THYkZUT�c�T�d{WsV_dk\(eXSUm'T+ViW�e¡^`anq_Speit���S;V_an^`TK^kT�cUeXd[eiYkanV_SFeXtnqXV_dka�Y[ZU\¢Y[ZpeiY(rU^`T�^Ke£^`Yhe7Y[an^{Y[abm-eXtbtbwf�
oUT�d`ab�XT�o4Y[ZUd`T�^kZ;V_tno4eX\�cUtbabY[r;oUTvYkZpeiY aboUT�SfY[a�upT�^�eiSUo"T�¤AY[dkeXm'Yk^��1anS�YkZUT!���n�4oUV_\(eXanS��~Y[Z;V_^kT�^[ei\(cUtbT�^
\(VXdkT�tbanjiT�tbw YkVym'V_dkd`T�^kc�V_SUo!YkVyY[Z;T�^kabq_SpeXt~¥§¦xeXdktneXS
T�Y#eXt§�b��¨�©_ªX«f¬���¦yeXd`t�eXSg®^�\�T'YkZUVAo
rU^`T�^#tnVAm-eitf^kt�eiSlY
^`Y[eXmhjl^�YkV.¯{WsVAm�rU^`°D¥±Y[Zpe7Y an^'�goUT�m'dkT�eX^kT�Y[V�YkZUT�\�anSUab\!rU\�Y[Z;T�SAr;\!|~T'd�VXW�cpeXdkeX\�T'Y[T'dk^ d`T��lrUand`T�o"Y[V
oUT�^`m�d`an|�T�¬�Y[Z;T=oUT�^`andkT'o�dkT�²pT�m�Y[anVXSU^&��ZUantbT�oUT�WsV�m'rU^kabSUq�eXSfw!r;Sl��eXSfY[T'ozSUVXan^kTi�� �S!YkZUan^&^{Y[rUo�w_�A¦yeXd`t�eXS�³^
\(T�Y[ZUVAo�ab^yeXc;cUtnabT�o+YkV�opeiY[ez^kVXd`Y[T'o�anSfYkV}´=µ�¶·qfeiY[Z;T�dk^xY[ZpeiYyeXd`T!¸�µ�Ry��m�V_d`dkT'm'Y[T'o4^kVzYkZpeiY�tbanSUT�eXd
V_d�cpeXd[ei|~V_tbanm�qXtnV_|peit=^kt�eiSlY(^`Y[eXmhjl^zm�eXSF|�T+r;^kT�oFanSU^{Y[T-eioFVXW tbV�m�eXt�^`t�eXSfY(^`YheimhjA^'�º¹xSUoUT'dzm'T�d`Y[eXanS
m�V_S;oUabYkanV_SU^'�iYkZUan^�\(VAoUabuUT�o!¦xeXdktneXSg®^�eicUcUdkV_eXmhZ�m-eXS
cUdkV��AanoUT�eydkT�upSUT'o�T»¤AY[d[eim'Y[abV_S
ViWpY[ZUT�d`T'²pT'm'YkanV_SU^
anSPY[ZUT%cUdkT'^kT�S;m�T�VXW;Y[ZUT%SUV_an^`TX¼_\�V_d`T�V��_T'd��XYkZUT�\�V�o;abupm�eiY[abV_SU^1eXtbtnV���eXSvV_dko;T�d�ViWp\zeiq_SUabYkrUoUT]anS;m�dkT�eX^kT
anS}m�VX\(cUr�YheiYkanV_SK^`c~T'T�o�V��XT�dx¦yeXd`t�eXSg®^=rU^`TPViW�tbV�m�eXtg^ktneXSfY�^`Y[eXmhjl^��

½�anS;m�T�Y[ZUT�c�T�d{WsV_dk\(eXSUm'T�ViW�Y[Z;T��A���¡uptbYkT�dkabSUq}eXSUo¡¦yeidkt�eiSg³^PeXc;cUdkVfeimhZDoUT'c~T'SUoDm'dkabYkanm�eXtnt�w+VXS
Y[ZUT�eX|;antna�Y�w}VXW�Y[ZUT!�A���4Y[dkeXSU^`WsVXdk\¾YkV�WsV�m'rU^�Y[Z;T�dkT'²UT�m'YkanV_S;^veiSUo"Y[VKcUd`V?�AaboUT�eXS4eXm�m'rUd[e7Y[T�anSf�_T'dk^`T
Y[dkeXSU^`WsVXdk\H�]e4m'V_\�cpeXd[e7Y[ab�XT�^`YkrUo;w�ab^!m-eidkdkabT�o�V_r�Y�Y[V"anSf�XT�^`Ykanqfe7Y[T���ZUabmhZ.ab\(c;tnT�\�T�SfY[eiY[abV_SDab^
Y[ZUT
|~T'^`Y�WsV_d�Y[Z;an^�eXcUc;tnanm�eiY[abV_Sg�&¿xtbYkZUV_rUq_Z}^`an\�cUtnTyÀ��ÂÁ�V_d � ���Ãab\(cUtbT�\�T�SfYhe7Y[anVXSU^�VXW�Y[Z;T�Ykd[eXS;^`WsV_d`\ÄeXdkT
W9eX^`Y��fY[ZUT'and�WsVAm�rU^`anSUq�c�V���T'd�ab^&tnab\(a�Y[T'og�_eXS;o(eid`Y[a�W9eXm'Yk^&^kr;mhZ�eX^#T'oUq_T�T'�~T�m�Y[^�oUrUT�Y[V YkZUT=upSUabYkT=T�¤AY[T'SfY
VXWNY[Z;T�opeiY[e!eXdkab^kTxanS(YkZUT�abSl�XT�d`^kT�t�wzYkd[eXSU^{WsV_dk\�T�ozopeiYhe��#Å�T'wAtbjAabSg®^ � ��ÆÇan\�cUtbT�\�T�SfYheiYkanV_S��fan^�^`ZUV���S
Y[V�cUdkV��Aano;TP|�T'Y`Y[T'd�WsVAm�r;^kanS;q(eiSUoHwAabT�tno;^�abSf�_T�d`^kT�Y[dkeXSU^`WsVXdk\�T�oHopeiYhe!��a�Y[ZHT�oUq_T�T���T'm'Y[^�\�anSUab\(abÈ�T�o��
Å�T'wAtbjAabSg®^%eicUcUdkV_eXmhZg�fZUV��%T'�_T'd���an^#eiY]tbT-eX^{Y&WsV_rUd&Ykan\�T�^&\�V_d`T�T�¤�c�T�SU^`ab�_T�Y[ZUeXS�T�abYkZUT�d&YkZUT=À���Á(V_d � ���
an\�cUtnT'\(T'SfYheiYkanV_SU^'�

� ���ÉeXSUo¡�A���¡uptbYkT�dkabSUqD¥§¦yei\(cU^`V_Sg��¨�©_ª_Ê_¬ m�eXS�eXtb^kVH|~T�rU^`T�oDWsV_dP^kr;cUcUdkT'^k^`anV_SËViW=\!rUt�Y[anc;tnT�^'�
¦yeXd`t�eXS�³^H^kabq_SpeXtÌ��SUV_ab^kT4^kT'cpeXdkeiY[abV_S�eXtbq_V_d`abY[Z;\+�xanS*a�Y[^HV_dkabq_anSUeXtyWsV_d`\+� m�eXSUSUVXY�|~T¡rU^kT'o�Y[V�^krUc��
cUdkT'^k^%\!rUtbYkancUtbT�^#|�T�m�eXrU^kT�Y[ZUT�Y[dkeXSU^{WsV_dk\ÍWsVAm�rU^`anSUq�Y[Z;Ty¸yµ�Rx��m�VXdkdkT'm'YkT�o�d`T'²pT'm'Y[abV_SU^���antntUeXtn^`VPWsVAm�rU^
Y[ZUT�\!r;tbY[abcUtnT'^��v �SU^`YkT-eXog�� �oUT'�Aan^`TzeKZfwA|Udkabo£eXcUcUd`VfeXmhZ4Y[ZpeiY�m'V_\!|UabSUT�^ �A���4uptbYkT�d`anSUq£¥9¦yeX\�cU^kVXSg³^
\(T�Y[ZUVAo�¬�Y[V�^`rUcUcUd`T�^`^�Y[ZUT!\�V_^{YyaboUT�SfY[a�u�eX|UtbT�\!rUtbYkancUtbT�T�SUT'dkqXwX�~��abYkZ"¦yeidkt�eiSg³^�^kabq_SpeXtÌ��SUVXan^kT�^`T�cpe7�
d[eiYkanV_SHeXtbq_V_d`abY[Z;\+�fY[V�^`rUcUcUd`T�^k^xc~VXd`Y[abV_SU^=VXW�dkT'^kaboUrpeXtN\!r;tbY[abcUtnTxT�SUT'dkqXwKYkZpeiY�V��_T'dktneXcHYkZUT�\(V��XT�V_r;Y
dkT'q_anV_S�VXW�Y[ZUT�cUd`an\(eXdkabT�^&abS�YkZUT=�����zoUV_\(eXanS��&´�V_\�cpeXd`an^`V_S�VXW�YkZUT=Y[ZUd`T�T�\(T�Y[ZUVAoU^]^kZUV���^�Y[ZpeiY � ���
uptbYkT�d`anSUqPcUdkV��Aano;T�^�V_S;tbw�\�V�oUT'd[eiYkT�\!rUtbYkancUtbT=dkT�Î`T�m'YkanV_S�eXSUog�l��VXdk^kTi��YkZUTytbT'�_T't~ViWN\!rUt�Y[anc;tnT=dkT�Î`T�m�Y[anVXS
an^�VX�~^kT�Y`��o;T�c�T�SUoUT'SfY-�Ï¦xeX\�cU^kV_S�³^�\�T'Y[Z;V�o.an^�\�V_dkT}T���T'm'Y[a��_T}WsV_d�\!rUt�Y[abcUtnT(^krUcUc;dkT�^`^kabV_SÐeXSUo��%a�W
Y[ZUT�oUa���T'dkT'SlYka�eXt~\(V��XT�V_r;Y�|�T'Y��%T�T'S+Y[Z;T cUdkab\zeXd`anT'^=eXSUoKY[Z;T \!rUtbYkancUtbT�^%an^=T�S;V_rUq_Z}Y[V�\(eXcKY[ZUT'\ÉY[V
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^kT'cpeXd[e7Y[T�d`T�q_abV_SU^�abSzY[Z;Ty���n�KoUV_\(eXanS��Aa�Y�cUd`V���aboUT�^�VX��^`T'Y{��anS;oUT�c�T�SUo;T�SfY=dkT�Î`T�m�Y[anVXS�VXWNY[Z;T�\!rUt�Y[anc;tnT�^'�
Ñ ZUT�S+Y[ZUTv^kT�cUeXd[eiYkanV_SHan^�an\�c�T�d`WsT'm'Y���Z;V?�%T'�XT�d'��\!rUt�Y[abcUtnT T'SUT�d`qXwHdkT�\(eXabSU^=Y[ZpeiYxm�VXSlY[eX\�anSpeiYkT�^�Y[ZUT
eX\�cUtna�Y[rUoUT'^yVXW]YkZUT�T�¤AY[dkeXm'YkT�o4cUd`an\(eXdkabT�^�e7Y�Y[ZUT�^`ZUV_d{Y VX�~^kT'Yk^�� � VXd�m�V_S;^`YheiSlY Ykd[eXm'T��ÂY[Vi�ÂY[d[eim�T�eX\��
cUtna�Y[rUo;T�^��#YkZUTKZfw�|;dkano.eXc;cUdkVfeimhZ.ab^�^kZUV���S�Y[V"cUd`V���aboUT}eXS�an\�cUd`V?�XT�o�\!r;tbY[abcUtnT�dkT�Î`T�m�Y[anVXSg��eiY�Y[ZUT
T�¤�c�T�SU^`T
VXW�|~T'anSUq�eX|�V_r;YxÒiÓfÔÕ\�V_dkT m'V_\�cUr;Y[T'd�anSfY[T'SU^ka��_TX�

�=ZUT%WsVAm�r;^�VXWUYkZUT%YkZUT�^`an^�an^�ex^`YkrUo;wvVXWUYkZUT%d`T�tneiY[a��_T�c~T'd`WsV_d`\zeXS;m�T�VXWUY[Z;T � ���FuptbYkT�dkabSUq�\(T�Y[ZUVAog�
¦yeX\�cU^`V_Sg®^�\(T�Y[ZUVAo�eiSUozY[Z;T�Zfw�|;dkanoz\(T�Y[ZUVAog�;abS(YkT�dk\�^�ViW1¿�ÖxR�cUd`T�^kT'd`�ieiYkanV_SKeiSUoKoUT�qXdkT�TyVXWNan\��
cUdkV��XT�\�T�SfY!abS£c;dkan\(eXd{wl�ÂY[Vi��\!rUt�Y[anc;tnTPeX\�cUtna�Y[rUoUT
d[eiYkanVHeiW±Y[T'd Y[ZUT�opeiY[e+eidkT(´=µ�¶���^{YheXmhjiT�og� Ñ ZUT'S
Y[ZUTHeX\�cUtbabY[r;oUT(ViWxYkZUTK\!rUt�Y[anc;tnT�^van^!Z;anq_Zg�]\!r;tbY[abcUtnT�T�S;T�dkqiw�eiW±Y[T'd!\!rUt�Y[abcUtnT(^krUcUc;dkT�^`^kabV_S�m�eXS�|~T
T�¤�c�T�m'YkT�o�Y[V+dkT'\zeXabSDabS¡Y[Z;TzopeiY[e;�H¿y^�eHdkT�^`rUtbY��&¿1ÖxRÄ|�T�ZUe��AabV_d
ab^voUab^`YkV_d`YkT�oË|�T�m�eXrU^kT(Y[ZUT(m�V_S��
Y[d`an|Ur;YkanV_S+VXW#Y[Z;T!dkT'^kano;rpeXt�\!rUtbYkancUtbT�T�SUT'dkqXw�eXtbYkT�dk^�Y[ZUT
eXcUcpeidkT�SfY�ei\(cUtbabYkrUoUTPVXW#Y[ZUT
cUdkab\zeXd`anT'^�VXS
Y[ZUT�^`ZUV_d`Y{��VX�~^kT�Y]Y[d[eim�T�^'�#��T'^`Yk^���a�Y[Z�\(VAoUT'tnT�o�ope7Yhe oUT�\�V_SU^{Y[dkeiY[T=Y[ZUeiY#��ZUT�S(cUdkab\zeid`wf��YkVi��\!r;tbY[abcUtnT
eX\�cUtna�Y[rUoUT
d[eiYkanV}anS"Y[Z;Tz´=µ+¶&��^`Y[eXmhjXT'o�opeiYheKab^�YkZUT�V��_T�d`dkaboUanSUq}m'V_SU^kaboUT�dkeiY[abV_Sg��eXSUo£T�^`c~T'm�aneXtnt�w�a�W
Y[ZUT�cUd`an\(eXd`wf�ÂY[Vi��\!rUtbYkancUtbT�eX\�cUtna�Y[rUoUTyd[eiYkanV�anS�YkZUT�anSUc;r;Y�opeiY[e�ab^=tnV����;YkZUT Zfw�|;dkano+eXcUc;dkVfeXmhZHq_a��_T�^
Y[ZUTx|~T'^`Y=d`T�^`rUtbY��& �W1¿�ÖxR×eXSUeXtbwA^kab^%ab^%T»¤�c~T'm'Y[T'oKY[V
|�Tyc�T�d{WsV_dk\�T�o���abYkZ(Y[Z;T�opeiY[e;�AYkZUT�S�¦yeX\�cU^kVXSg³^
eXcUcUd`VfeXmhZ�ab^vcUd`V_|peX|;tbw£|~T�YkYkT�d
|�T�m�eXrU^`T�VXW�abYk^v|�T'Y`Y[T'd
cUd`T�^kT'd`�ieiYkanV_SËViW=Y[ZUT(VX��^`T'Y
oUT�c�T�SUo;T�SUm'THViW
eX\�cUtna�Y[rUoUT'^�� Ñ ZUT�S"c�V_t�eidkabY�w}mhZUeXSUq_T'^���abY[Z�VX��^`T'Y���Y[ZUT
c~T'd`WsV_d`\zeXS;m�T
ViW�eXtnt1VXW#YkZUT�eXtbq_V_dka�Y[ZU\�^�an^
oUT�qXd[eXoUT'o�eXS;oHc�T�d`ZpeXcU^xeXSHeXt�Y[T�d`SpeiYkab�_T�eicUcUdkV_eXmhZ+^`ZUV_rUtbo}|~T�^kVXrUq_ZfYxeXSUoHm�V_\�cpeXdkeX|Utbw�Y[T'^`YkT�og�
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Mví�Ú�Ý ÞvÞPÞPÞvÞPÞvÞPÞPÞPÞPÞPÞvÞPÞvÞPÞPÞvÞPÞvÞ�ÞPÞvÞPÞPÞvÞPÞ ì

¨X�b¨ ï�d`V_rUSUo���dkV_tbt�^`rUcUcUd`T�^k^`anV_S �v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� ð
¨_�b¨X�b¨ ñNV�����m'r;Y�WsdkT��lrUT'SUm'w}upt�Y[T'dkanS;q"�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� ð
¨_�b¨X�òð µ+V��XT�V_r;Y�upt�Y[T�d`anSUqó�v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� ô
¨_�b¨X�õô �A���HuptbYkT�dkabSUq �v�P���v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� «
¨_�b¨X�³« ½�abq_SpeXtÌ��SUVXan^kTx^kT'cpeXd[e7Y[anVXS+eitnq_V_d`abYkZU\ �P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� «

¨X�òð µ+rUtbYkancUtbT�^kr;cUcUdkT'^k^`anV_Sgö]Y[dkeXoUa�Y[anVXSpeXt~eXcUcUd`VfeXmhZUT'^º�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� Ò
¨_�òðA�b¨ ÷�T'm�V_Sf�_VXtnr;YkanV_SÐ�P���v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� Ê
¨_�òðA�òð µ+V��XT�V_r;Y�upt�Y[T�d`anSUqó�v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� Ê
¨_�òðA�õô ´=µ�¶Ï^{YheXmhjlabSUqF�P���v�P�v�P�P�v�P�v�P�P�P�P�P�v�P�v�P�P�v�P�v���P�v�P�P�v�P� Ê
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m�tbT-eXd`tbw(|~T'tnV��·Y[ZUT�tbV���T'^`Y�rU^`T'WsrUtN^`anq_Speit�Wsd`T��lrUT�S;m�anT'^����=ZlrU^���eiY�|~T'^`Y-�;abY[^�eXm'YkanV_SKe7Y=T�SUZUeXSUm�abSUq�Y[ZUT
^kabq_SpeXt�YkV�q_dkV_r;SUo���d`V_tnt�eX\�cUtna�Y[rUoUTyan^=anS;m�V_\�cUtnT�Y[Ti�

ì$X§ì$Xbü ä�YAå~ê�Y�ZNéilq^sé-êAë7ßa[Uo
 �S!Y[ZUT%WsdkT��lrUT'SUm'wf�Â��e-�_T'SlrU\!|�T�d ¥ � ���P¬1oUV_\(eXanSg�?�%T=m-eXS�abS!cUdkabSUm�abcUtnT%^kT'cpeXd[e7Y[T�YkZUT=SUV_ab^kT%Wsd`V_\

Y[ZUT
^kanqXSpeXt1|peX^`T�o�V_S+Y[ZUT'andyo;an^`YkanSUm�Y[t�wKoUab�~T�d`anSUq�\�V?�XT�V_r�Y[^���|~T'm-eXrU^`T
Y[Z;T
\�V?�XT�V_r�Y�VXW#YkZUT
SUVXan^kTvan^
tnabSUT-eXdv��abY[Z.t�eidkq_T�^`tnV_c�T¡¥9tbV?�Õ�_T'tnVAm�a�Y�wU¬»����Z;antnT�YkZUT}\(V��XT�V_r;Y(VXW�Y[ZUT}^`anq_Speit�an^�ZfwAc~T'dk|�V_tnabmK��abY[Z
dkT't�eiYkab�_T'tbw�^`\zeitntnT'd]^ktnVXc~T'^�¥sZUanq_Z(eXcUcUeXdkT'SlY%�_T'tnVAm�abYkanT'^h¬��AeX^�^kT'T�SKabS � abq_rUd`TP¨X�õô;�Am�VX\(cUr�Y[T�o(rU^kabSUq!eitnt
Y[ZUT�Ykd[eXm'T�^=eiSUo}eXtnt�Y[Z;T�Y[an\�T�^[eX\�cUtnT'^�anS(Y[ZUT ^`ZUVXY=d`T�m�VXdkoKanS � anq_rUd`T
¨_��¨_�#¸�VXY[TyanSzYkZUan^�uUq_rUdkTxY[ZpeiY
Y[ZUTyq_dkV_r;SUo���d`V_tnt�Zpei^�|�T�T�S}\(eXcUc�T�ozYkVvW9eXabdkt�w�SpeXdkd`V��ÇtbanSUT�eXd]dkT'q_anV_S;^�rUc�YkV�eX|�V_r;Y�¨-Ê
¦xÈi�;��ZUT'dkT-ei^
Y[ZUT�^`anq_Speit&ZpeX^�|�T�T�S¡\zeicUc~T'o4m�tnVX^kT�Y[VKY[Z;T��XT�d{Y[anm�eXt]e7¤�an^'�%¥sY[ZUeiY�an^'�NZUanq_Z£eXc;cpeXdkT'SfYP�XT�tbV�m'abY[abT�^�eX^
\(T'SfY[anVXSUT�o}|�T'WsV_d`T�¬��

 

0

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

-0.005 0 0.005
Wavenumber (1/m)

 

1  1  
2  2  

3  3  

 

4 
5 5 

FHGJI �g¨_�³ô;� � ��� eX\�cUtbabY[r;oUT�^kc�T�m�Y[d`rU\ÄVXW�^kZUVXY�d`T�m�VXdkoHanS � abq_rUdkT�¨X�=¨_ö#q_dkVXrUSUo���dkV_tbtÂ�pðAö#^kcpeiYka�eXtbtbw
eXtba�eX^`T�oKq_d`V_rUSUoA��dkVXtntÂ�;ô;ö&upd`^`YxeXdkd`ab�ieXtb^��;«;ö#^kcpeiYka�eXtbtbw(eXtba�eX^`T�oKupdk^{YxeXdkd`ab�ieXtn^'�UÒAö�d`T'²pT'm'YkanV_SU^'�

�=ZUT�^kT'cpeXd[e7Y[anVXSg�U|�T'Y��%T�T�S+Y[ZUT�^kabq_SpeXtgeXSUo}Y[ZUT�SUV_ab^kTi�UZUV���T��_T'd���ab^=c~VX^k^kab|UtnT VXSUtbwzabW1Y[ZUT�SUVXan^kT
an^�SUVXY�eitna�ei^kT�o��U^kV�Y[Zpe7Y=Y[ZUT�SUV_ab^kTPeXSUo}Y[Z;TP^`anq_SUeXtgVAm�m�r;clw}o;ab�~T�dkT'SfYxd`T�q_abV_SU^=abS}YkZpeiY�oUV_\(eXabSg�UeXS;o

ô



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q
abW#�%T�eXdkT
dkT-eio;w+YkV}eXm�m'T�c;Y YkZUT!cUd`anm'T!VXW]^[eim�dka�upm�abSUqzWsT�eiY[rUd`T�^���a�Y[Z�tneXdkq_Tv\(V��XT�V_r;Y�^krUmhZ¡eX^y��aboUT��
eXSUq_tbT
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WsV_d=tnVX^k^kT'^�anS}ZUanqXZ���Wsd`T��lrUT�S;m'w}T�S;T�dkqiw�Y[Zpe7YyeidkV_^`TPo;rUdkabSUq!Y[ZUT WsV_d{��eidko}�����HY[dkeXSU^{WsV_dk\H�

�=ZUT!Y[ab\(T»��oUVX\zeXabS+abSf�_T�d`^kT����n�4Y[d[eiSU^`WsV_d`\¾m�eXS4|~T�T»¤�c~T'm'Y[T'o£YkV}dkT�m'V��_T�d YkZUT�^kZpeic~T�eXS;o£c�Vi�
^ka�Y[anVXS+VXW�Y[ZUTvT'�_T'SfY[^ anS}Y[Z;T
anS;cUr;YxopeiYhe�|Ur;YySUVXYyeX\(c;tnabYkrUoUT'^�|�T�m�eXrU^`T�e(c�T�d{WsT�m'YyanSf�_T'dk^`T!oUan^`m�d`T'Y[T
øxeioUV_SvYkd[eXS;^`WsV_d`\×an^1c~VX^k^kab|UtnT]V_S;tbw a�W;Y[Z;T%abSUcUr;Y�opeiY[exm�eXS
|�T%m'V_SU^`anoUT'dkT�o
c~T'dkanVAoUabm�¥§Å�T�w�tbjlanSg�A¨�©_ªfúX¬��
½�V_\�T�WsVXdk\ÜVXWN^`m-eXtbanSUqPan^]d`T��lrUand`T�og�AY[ZUT'dkT�WsV_dkTi�AYkV
|Ud`anSUqPY[ZUT�anSf�_T'd`YkT�oKopeiY[eP|UeXmhj�YkVPYkZUT�ei\(cUtbabYkrUoUT
tnT��_T�t#ViW%YkZUT�anSUcUr�Y�opeiYhe�� � anq_r;dkT�ð��³ôK^kZUV���^�Y[ZUT�dkT'^krUt�Y�VXW%m�V_\�cUr;YkanSUq�YkZUT�anSf�_T'dk^kT�Y[dkeXSU^{WsV_dk\ ViW
Y[ZUTKoUeiYhe�abS � anqXrUdkT}ðA�b¨_�&��a�Y[Z�e�tbT-eX^{Y`��^`�lrpeXdkT'^�eX\�cUtna�upm-eiYkanV_S¡eXcUc;tnanT'og�"�=ZUTKabSl�XT�d`^kTKY[dkeXSU^`WsVXdk\
ZpeX^�|~T'T�S�^krUm'm�T�^`^`WsrUtyanS�dkT'm�V��_T'dkanS;q¡Y[Z;T+^`ZpeXc�T�eXS;oFtnVAm-e7Y[anVXSU^�VXWyYkZUTHT'�_T'SfY[^�ei^(ab^�T'\(c;ZpeX^kabÈ�T'o
anS � anq_r;dkT
ð��³«;�~��ZUabmhZ�^kZUV���^�YkZUT
oUa���T'dkT'SUm�T!|�T'Y��%T�T'S"Y[ZUTvanSUcUr�Y eXSUo+Y[ZUT
eX\(c;tnabuUT�o}������anSf�_T'd`Y[T'o
opeiY[e;���=ZUT=tneXdkqXT�d�o;ab�~T�dkT'SUm�T'^&WsV_d�YkZUT�tneXdkq_T'^`Y]eiSUo�^k\(eXtntbT�^{Y�VX�~^kT�Y[^#d`T�^kr;tbY&Wsd`V_\ T�oUq_T=T���T'm'Yk^#oUrUT�Y[V
Y[ZUT W9eXm�Y�Y[ZpeiY��%TPeXdkTPeXcUc;dkV-¤�an\(eiY[abSUq�opeiY[e�abSHe�upS;abY[T SlrU\
|~T'd�ViW�Y[dkeXm�T'^=��abY[ZHeXSHanS�upSUabYkT���tnT�S;qXY[Z
Y[dkeXSU^`WsVXdk\H� � anq_r;dkT�ð��õÒ�^kZUV���^xe�²UV?�*oUa�eiq_d[eX\ùVXW�Y[ZUT ���n�Han\�cUtnT'\(T'SlY[eiY[abV_S�abS�Y[ZUab^�o;V_\zeianSg�

üOX=�OXbü Û`�[à í:v¡èq^sê vDê [~é�ç;é?ßEY�[
¿�W9eX^`YkT�d�eXtbq_V_d`abY[Z;\Õm�eXS}|~T ab\(c;tnT�\�T�SfYkT�oKanS�YkZUT � ��� oUVX\zeXabSKanS�YkZUT�WsV_tntbV���anSUq
��e-w£¥ Ñ eXoUT

eXSUo�ïPeidkoUSUT'd��g¨-©_ª_ª;¼�´�tneXT�d`|~VXr;Y-�g¨-©_ªfÒ_¬»�
�=ZUTPopeiYhe�eXd`TPuUdk^`Y�Ykd[eXSU^{WsV_dk\�T�oHanS}Y[ab\(T�eXSUo�^`cpeXm'TPYkV�YkZUT � ��� o;V_\zeianS��Aa�e�e�ð?��÷ � V_rUdkabT�d

Y[dkeXSU^`WsVXdk\H�]¸xT�¤AY���e�mhZpeiSUq_T�VXW��Xeidka�ei|UtnT'^�WsdkV_\{¸�YkVP�Hab^=c~T'd`WsV_d`\(T'oHr;^kanS;q�YkZUT�dkT�tneiY[abV_S
¸i��¹A��� ¥Âð��³ªf¬

^kV
���º¸0»5¹ Þ ¥Âð��³©f¬

�=ZUan^�mhZpeXSUqXT�VXW��Xeidka�ei|UtnT'^�m�eXS!|�T%abSfY[T�d`cUdkT�Y[T'o!\ze7Y[ZUT'\zeiYkanm�eXtnt�wyei^&ex\(eXcUc;anSUq�VXWpdkeXoUaneXtftnabSUT�^1anSPY[ZUT
� ���ºoUV_\(eXanS
q_ab�XT�S�|lw!T��lrpeiYkanV_S�¥Âð��³ªf¬�YkVPZfwAc�T�dk|�V_tneX^#anS�Y[Z;T�¹p����oUV_\(eXanS
q_ab�XT�S�|lw!T��lrpeiYkanV_S�¥Âð��³©f¬
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Input  data 
 z (x,t) 

For each p 

 

  

 

Input  data 
y 

 

 (p, 

 

t) 

: 

Forward Inverse 

 
 

Least-squares 
scaling 

Output  data 
t) (p, y 

Sum along line 
of slope p and 
time-intercept t 

and each t 
For each x 
and each t: 

Sum along line 
of slope -x and 
time-intercept t 

Apply  r filter 

Output  data 
(x,t) z 

FHGJI ��ð��õÒ�� � tbV?�ÇoUaneXq_d[ei\ÕWsV_d%Y[ZUT Y[ab\(T»��oUVX\zeXabS(ab\(c;tnT�\�T�SfY[eiY[abV_SzVXW�Y[Z;T�WsV_d`��eXdko+eXSUo}abSl�XT�d`^kT ���n�
Y[dkeXSU^{WsV_dk\H�

¥ Ñ eXoUTveXSUo�ïPeidkoUSUT'd��N¨�©Xª_ªf¬��]�=ZUab^�mhZpeXSUq_TPVXW��Xeidka�ei|UtnT'^=m-eXSH|~T�d`T�qfeXd`oUT�o�eX^�e�oUeiYhe�^`YkdkT'YkmhZ�eXS;o
an^=^`an\�ant�eid%Y[V�YkZUT�V_SUTPeXcUcUtbanT'oKanS+½AY[VXtbY=\�anq_dkeiY[abV_S4¥§½AY[V_t�Y-�~¨�©fúXªf¬»�

�=ZUT�cUdkVX|UtnT'\¾Y[ZUeiYPeXdkab^kT'^Pab^yY[ZUeiYveXtbYkZUV_rUq_Z¼¸"eXS;o�¹�eXd`T�dkT�qXrUt�eXd`tbw+^[eX\�cUtbT�og�gYkZUT �£�ieXtbrUT�^
m�V_\�cUr;YkT�o�|fw�Y[ZUab^�d`T�t�e7Y[anVXS���abtnt�SUVXY�|~TxdkT�qXrUt�eXd`tbw�^`cpeXm'T�oHeXSUo�\(e-w�SUVXY%m�V_d`dkT�^`c~VXSUo�Y[V
YkZUTydkeXSUq_T
VXWN�ieXtnr;T�^%YkZpeiY%��Ty��eXSfY�WsV_d1�N�#�=ZUTx��e-wzeXdkV_r;SUozY[Z;an^�o;ar·�m�rUt�Y�w�an^%YkV
mhZUVAV_^`TyY[ZUTx�XeitnrUT'^�VXWU�zY[ZpeiY
��T�oUT'^kand`TzeiSUo£YkZUT�S¡anSfY[T'dkc�V_t�e7Y[T
YkZUT(m'V_dkd`T�^`c~V_S;oUanSUq}�ieXtnr;T�^ VXW½¸~�(�=Z;T(abSlYkT�d`c~V_tneiY[abV_Sg�gZ;V?�%T'�XT�d'�
an^!abSDY[Z;T}ð?��÷ � ���ÄoUV_\(eXabSËeXSUo�^`V"an^vSUV"tnV_S;q_T�d
e�^kab\(cUtbT�¨'��÷ÉtnabSUT-eidvabSlYkT�d`c~V_tneiY[abV_S¡eX^!abYv��ei^
��abYkZDY[ZUT(Y[an\�T���oUV_\(eXanS"ab\(c;tnT�\�T�SfY[eiY[abV_S�¥Â´�t�eiT�dk|�V_r;Y���¨�©_ª_Ò_¬��+Å�T�^`anoUT'^��&YkZUT�anSfYkT�dkc�V_tneiY[abV_S4\!rU^`Y
|~THm-eidkdkabT�o.V_r;Y���abYkZ�m'V_\(c;tnT�¤�SAr;\!|~T'dk^'�Ð�=ZUT�|�T�^{YzabSlYkT�d`c~V_tneiY[abV_S�mhZUV_abm�THan^�e£YkdkrUS;m-eiYkT�oF^`anSUm
anSfY[T'dkc�V_t�e7Y[anVXS£¥§ø�V_^kT'SA|UeXrU\�eXSUo�Å�V_rUo;dkT-eir�¤~��¨�©Xª;¨?¬�� Ñ eXoUTveXSUo�ïPeXd`oUSUT'd
¥�¨�©_ª_ª_¬�Zpe-�_T
qXab�_T'S�eiS
T�¤�cUtbanm�a�Y-��T�·�m�abT�SfYxWsVXdk\!rUtne
WsV_d�Y[ZUeiY�anSfY[T'dkc�V_t�e7Y[anVXSg�

R�SUm�THY[ZUT+opeiYhe¡eXdkTHanS.Y[ZUTu¹����FoUV_\(eXanS���eXtbt=Y[ZpeiY(an^�tnT�W±Yzab^�YkVËeXc;cUtbw.eXSFanSf�_T'dk^kT � V_rUdkabT�d
Y[dkeXSU^`WsVXdk\ V��_T'd WsdkT��lrUT'SUm'w4YkVHqXT'Y�Y[ZUT�ope7YheKanS"Y[Z;T�o;T�^kabdkT'o£�A���£oUV_\(eXanS�� � anqXrUdkT�ðA�õÊ}^kZUV���^�Y[ZUT
dkT'^krUt�Y�VXW&eicUcUtbwAabSUq
Y[Z;T�Ykd[eXS;^`WsV_d`\ù��abYkZ�Y[ZUab^=an\�cUtnT'\(T'SfYheiYkanV_Sg���=ZUT�dkT'^krUt�Y�an^=eitn\�V_^`Y�anoUT'SlYkanm�eXt�Y[V
Y[ZUT�V_S;TPVX|;YheXabSUT�o}|fwKY[Z;T�Ykan\�T���^kcpeXm'T�oUV_\(eXabS}eXcUcUd`VfeXmhZD¥ � abq_rUdkTPðA�òð_¬»�

�=ZUTPanSf�_T'dk^kTPY[dkeXSU^`WsVXdk\�m�eXS�|�Tvm�eXdkd`anT'o+V_r�Y���a�Y[ZH|peX^`anm-eitntbw(Y[ZUTP^[ei\(TPeXtbq_V_dka�Y[ZU\H�#�=ZUTvopeiYhe
eXdkTPupdk^{Y � V_rUd`anT'd�Ykd[eXS;^`WsV_d`\(T'o�anSHY[ab\(T WsdkVX\���Y[V¹��~eXS�anSf�XT�dk^`T
\(eXcUcUabSUq�an^�Y[ZUT'S"c~T'd`WsV_d`\(T'o+Y[V
q_V�WsdkV_\ÉYkZUT�Zfw�c�T�d`|~VXt�eX^�anS}Y[Z;T±¹p���HoUV_\(eXanSKYkV�YkZUTPd[eXoUaneXtgtbanSUT'^=anSKY[ZUT � ���ÃoUV_\(eXabSg� Ñ abYkZHYkZUan^
\zeicUcUanS;qU�;Y[Z;Tvope7Yhe�eXdkT�\(eXcUc�T�o}WsdkV_\Äe�dkT'm'Y[eXSUq_tbT anS}Y[ZUT����n��oUVX\zeXabS�Y[V(e�YkdkaneXSUq_tbT�anS}Y[ZUT � ���
oUV_\(eXanSF¥9^`T�T � anq_r;dkT(ð��õú_¬�� � abSpeXtbtbw_�gYkZUT�opeiYhe+eXdkT�Y[Z;T�SËabSl�XT�d`^kT�t�w4Y[d[eiSU^`WsV_d`\(T'oD|peimhj4YkV+YkZUT�À��ÂÁ
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^krUmhZËe}m'rUd`�XTztbV�m�eXtnt�w�ei^ve}^kT'dkabT�^�VXW�^`T�q_\�T�SfYk^vVXW%^kab\(c;tnT!^`ZpeXc�TX�1Y[ZUT�^kab\(cUtbT�^{Y |~T'anSUq+eK^kT'dkanT'^vViW
^`Ykd[eXabq_ZfY!tnabSUT�^'���=ZUTzm�V_d`dkT�^`c~VXSUoUanS;q�Y[dkeXSU^`WsVXdk\H��m-eitntnT'oËe�tbV�m�eXt]^ktneXSfY!^`Y[eXmhj��]\zeXc;^
opeiY[eHWsd`V_\¢e
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¥§¦xeXdktneXS}T'Y�eXt§�b�g¨-©_ªX«l¬

� ¥Ì���`�0�kÁ!ï�¬ àÕð �î�îñ ¥ Á��DÁ!ïò�ó ¬��$Ô Áp�kÀy�º���"��¥sÁ��DÁ!ï`¬ × �fÁ�ôH�Ñ��¥s��¬ Þ ¥Âð��õðXôf¬
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\!rUmhZ�tbanSUT�eXd=V��_T'dyY[ZUab^�^k\(eXtntg��abSUoUV���� � anqXrUdkT
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eXcUcUd`VfeXmhZUT'^���|Ur;Y�Y[ZUT'dkTyab^�ö�m�V_\�cUr;Y[eiY[abV_SpeXtUm'V_^`Y��#�=ZUT � ���*ab\(c;tnT�\�T�SfY[eiY[abV_S�VXW�YkZUT������(Y[dkeXSU^`WsVXdk\
an^�Y[ZUT�W9eX^`YkT�^`Y�|~T'm-eXr;^kT�a�Y�V_S;tbwPanSf�_VXtb�_T'^ �&� � ³^�eXSUo!abSlYkT�d`c~V_tneiY[abV_Sg�N�=ZUT%À���Á�an\�cUtbT�\�T�SfYheiYkanV_S�m'V_rUtno
|~TvT'�XT�S�W9eX^{Y[T�d�Y[ZUeXS�Y[Z;T � ��� an\�cUtnT'\(T'SfYheiYkanV_SKa�W�Y[Z;T
opeiY[e(m'V_SU^kab^`YkT�o�VXW�Î`rU^`Y�e�WsT'�×Ykd[eXm'T�^'���=Z;T
� ��Æ eXcUc;dkVfeXmhZ+an^�Y[ZUTP^ktbV���T'^`Y�|�T�m�eXrU^`T!abY�anSf�XV_tb�XT�^�^kV_t���abSUq(e(tnabSUT-eid=^kT'YyVXW#T'�ArUeiY[abV_SU^��p��ZUabmhZ�m-eiS
|~T�cUd`T'Y`Y�w}t�eXd`q_TX�AWsV_d=T-eXmhZHWsdkT'�Ar;T�SUm�w}m�V_\�c~VXSUT�SfY�anSKY[Z;TPoUeiYhe;�
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� V_dv\�VAoUT�t]Y[T'^`Y�ope7YheX^`T'YK¨�r;^kT�o�abSDY[ZUab^
mhZpeic;Y[T'd��&Y[Z;TzÀ���Á.an\�cUtbT�\�T�SfYheiYkanV_S4ab^
^ktbV���T'd
Y[ZpeiS

Y[ZUT � ��� ab\(c;tnT�\�T�SfY[eiY[abV_Sz|fw}eX|�V_r;Y�ôXÓfÔ��peXSUoKY[Z;T � ��Æ ab\(cUtbT�\�T�SfYhe7Y[anVXSzan^�eX|~VXr;Y=WsV_rUd�Ykan\�T�^=eX^
T�¤�c�T�SU^`ab�_T
eX^=Y[ZUT � ��� ab\(c;tnT�\�T�SfY[eiY[abV_Sg�

Å�T'wAtbjAabSg®^H¥ � �ÂÆ�¬
an\�cUtbT�\�T�SfYheiYkanV_S¡VXW�Y[ZUT}q_T'SUT�dkeXtnabÈ�T�oË�A���.Y[dkeXSU^`WsVXdk\ ��abtnt%|~T}rU^`T�o.anS�Y[ZUT
dkT'\zeXabSUoUT'd%VXWNYkZUan^%^`YkrUo;w�WsV_d�|�VXY[Z�¦yeX\�cU^kVXSg³^%cpeXdkeX|~VXtnanm=�A����upt�Y[T'dkanS;q!eXSUo�¦yeXd`t�eXSg®^�^kanqXSpeXt���SUV_ab^kT
^kT'cpeXd[e7Y[anVXSg�.¦yeXd`t�eXSg®^�V_d`anq_abSpeXt%�%V_d`j�cUdkT'm�T�o;T�oÐÅ�T�wAtnjlanSg®^�oUT'�XT�tbV_cU\�T�SfY�VXWyYkZUT � ��ÆûeXtbq_V_d`abY[Z;\
^kV"ZUTzoUanoËS;VXY!V_d`anq_abSpeXtbtbw�r;^kTKabY���¦xeXdktneXS·¥9c�T�d`^kV_SUeXt�m'V_\(\
rUSUanm�eiY[abV_S�¬�ZpeX^
^kanS;m�TKeXmhjlSUV���tbT�oUq_T'o
Y[Zpe7Y Å�T�w�tbjlanSg®^�eXc;cUdkVfeimhZ�an^�Y[ZUTv|~T'^`Y�e��ieXabt�eX|;tnT V_c;YkanV_S+|~T'm-eXr;^kT!VXW&abY[^�c�V?�%T�dxY[V(WsVAm�r;^yT'�XT�SfY[^ ViW
anSfY[T'dkT'^`Y-�
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�OX§ì í:[~é-ë}YO]\ZUfXé?ßEY	[
¦yeXd`t�eXSHT'YyeXt§��¥{¨�©_ªi«l¬�oUT'�XT�tnVXc~T'o"e(^{YheiYkan^`Ykanm�eXt1eXcUcUd`VfeXmhZ�YkVz^`T�cpeXdkeiY[abSUq�^kanqXSpeXt�eXSUo+SUV_an^`TvVXS

Y[ZUT |UeX^kab^=VXW1Y[ZUT�oUa���T'dkT�S;m�T VXW1Y[Z;T�and�cpeiYkYkT�d`SU^�eX^�Y[ZUT�w}eXcUc�T-eid�anS}eXSHeXc;cUdkV_c;dka�e7Y[T�oUVX\zeXabSg�l��ZUT�d`T
opeiY[e�anS
YkZpeiY#oUVX\zeXabS
m�eXS�|~T�V_|;YheianSUT'o!|fw�eXS�abSl�XT�d{Y[an|;tnT�tbanSUT�eXd�Ykd[eXS;^`WsV_d`\zeiYkanV_SPVXW�Y[Z;T�anSUc;r;Y&ope7Yhe;�
¦xT'dkT�  q_a��_Tze+oUT'^km�d`anc;YkanV_SDVXW�Y[Z;T�eXtbq_V_dka�Y[ZU\ eX^!eXc;cUtnabT�o¡YkV�Y[Z;Tz^kT'cpeXdkeiY[abV_SDVXW�tbanSUT�eXd�dkT�²pT�m�Y[V_d`^
WsdkV_\�|�VXY[Z�T'�_T'SfY[^���abYkZ�ZfwAc~T'dk|�V_tnabmvm'rUd`�ieiYkrUdkT�eiSUo�d[eiSUoUV_\�SUV_ab^kTi�y��V�antbtnrU^{Y[d[e7Y[T Y[ZUTv\(T�Y[ZUVAog�� 
q_T�S;T�d[e7Y[T�o¡e}opeiYhei^kT'Y(¥s^kT'T � abq_rUd`T�ô;��¨?¬y|fw"È�T'dkVi��VX��^`T'YP\�V�oUT'tnabSUq�VXW�eK^kT�d`anT'^PViW%YkdkrUSUm�eiY[T'o¡tbanSUT�eXd
ZUV_d`anÈ�VXSlY[eXt�d`T'²pT'm'YkV_dk^�eXSUo�YkZUdkT'TKan^kVXt�eiYkT�oËc�V_anSfY�o;ab�~d[eXm�Y[V_d`^��£�=ZUTKopeiY[eX^kT�Y�m�V_SfYheianSU^K¨�ÓXÓ+Y[dkeXm�T'^
��abYkZ"Ê_Ó_Ó�^[eX\�cUtnT'^yT�eXmhZg�ge7Y�«i��\(^�^[eX\�cUtbanSUq�anSfY[T'd`�ieXt�eXSUo+Y[d[eim�T!^`cpeXm�abSUqzViW%ðXÓ(\H��RyW]cpeid`Y[abm�rUtneXd
an\�c~VXd`YheiSUm�T}WsV_d(YkZUan^(opeiY[eX^kT�YKan^�Y[VËT��XeitnrpeiYkTHYkZUT"eX|;antna�Y�w�VXW YkZUT�\�T'Y[Z;V�oFYkVËT�¤AYkd[eXm�YKT'�XT�SÐY[ZUT
T�¤AY[d`T�\�T�t�w���T�eXjKoUa���dkeXm'YkanV_SU^�VX��Y[Z;TPT'oUq_T'^xVXW�Y[Z;T�YkdkrUS;m-eiYkT�o�Z;V_dkabÈ�V_SfYheitgdkT�²pT�m�Y[V_d`^��

�OX§ì$X9ì Û�Y�fgZU_-ßa[Uo£é?æ1ê�]�ç�é�çú�	kFç¼^9ß"[1êlçUë�ø&ßa[~å�êAë�é?ßE�\^9êKé�ë?ç$[U_:hPY�ë}vDç;é?ßEY�[
�=ZUTH^kanqXSpeXt���SUV_ab^kTz^`T�cpeid[eiYkanV_S�eXtnqXV_dka�Y[ZU\¢\!rU^{Y(|�THm-eXcpei|UtnTKVXWydkT'm�V_q_S;anÈ�abSUq£eXSUo.T�¤�cUtbV_abYkanSUq

Y[ZUT£mhZpeXdkeXm'YkT�d`an^`Ykanm'^HYkZpeiY+oUab�~T�d`T�SfY[aneiY[T"Y[Z;T¡^`anq_Speit cpeiYkYkT�d`SÇWsdkVX\ Y[ZUT£SUV_ab^kT4cpeiY`Y[T�d`S�eiW±YkT�d}Y[ZUT
eXcUcUtbanm�eiY[abV_S4VXW=eH^krUa�YheX|UtbT�tnanS;T-eXd�Ykd[eXSU^{WsV_dk\(eiYkanV_Sg��¿yt�Y[ZUVXrUq_Z¡YkZUT�Y�w�c�TzViW�Y[dkeXSU^{WsV_dk\(eiY[abV_S4rU^kT'o
oUT�c�T�S;oU^}V_SFY[Z;T�opeiY[eËeXSUoÏYkZUT"eXcUc;tnanm�eiY[abV_S�eiYKZpeXS;og��tnT'YzrU^�m'V_SUm�T'SfY[d[e7Y[T"anS�Y[ZUab^�mhZpeXc;YkT�d�VXS
Y[ZUT�aboUT�SfY[a�upm-e7Y[anVXS4eXSUo4T�¤AY[dkeXm'YkanV_S4VXW%tnabSUT-eid�m�V_Z;T�dkT'SfYvT��_T'SlYk^vWsd`V_\ T'abY[Z;T�d anS;m�V_ZUT'dkT'SlYPT��_T�SfYk^
V_d
m�V_Z;T�dkT'SfY�T'�XT�SfY[^���abYkZ+\�V��_T�VXr;Y�VXY[ZUT'd=Y[ZpeXSHtnabSUT-eid��]ñNanSUT�eXd=T'�XT�SfY[^ydkT��lrUabdkT�V_SUt�w�Y��%V(cpeid[eX\�T'YkT�dk^
WsV_d%YkZUT�abd�m'V_\(c;tnT'YkTy^`c~T'm�abuUm-eiYkanV_Sgö�Y[ZUT'and%^ktnVXc~TyeXSUo�Y[Z;T�and�È�T'dkVi��VX�~^kT'Y�anSfY[T'dkm�T'c;Y�Ykan\�TX�� �S}ev^kT�ab^k\�anm
^kT'm'Y[abV_Sg�]ZUV��%T'�_T'd���d`T'²pT'm'YkanV_S�T'�XT�SfY[^(eXd`T�^kT'T�S�eX^�eX\�cUtna�Y[rUoUT'^!V_S�T��_T�d{w�Y[dkeXm�Ti¼�anS�ViY[ZUT'd!��V_d`oU^��
Y[ZUT'and�cpe7YkY[T'dkSU^�eXd`T}V?�XT�d`^kc�T�m�a�upT�o��� �SUm'V_ZUT'dkT�SfY(SUV_ab^kTX��V_S�Y[Z;THViY[ZUT'd�ZpeXSUog�%SUVXY�|�T�abSUq4t�eiYkT�d[eitntbw
m�V_Z;T�dkT'SfY-�#m-eiSUSUVXY
|~T�^`c~T'm�a�upT�oË|fwDeXSfw¡WsT���T'd!SlrU\!|�T�dvVXW=cpeXdkeX\�T'Y[T'dk^'���=ZUT'dkT'WsVXdkTX�#a�W��%TKeXcUcUt�w
e.tbanSUT�eXdz�A���ºY[d[eiSU^`WsV_d`\ Y[V�Y[Z;T£oUeiYhe;����T4WsVAm�rU^}Y[ZUT4tbanSUT�eXd�T'�XT�SfY[^�¥sY[ZUeiY}an^'��oUT�m'dkT�eX^kT4Y[V�Y[ZUT
\(abSUan\
rU\ÕYkZUTPSAr;\!|~T'dxViW&cpeXdkeX\�T'Y[T'dk^�dkT'�lrUand`T�o+YkV(o;T�^km'dkab|~T�Y[ZUT'\�¬���a�Y[ZUV_r�Y�WsVAm�r;^kanS;q�YkZUTPSUV_an^`TX�
R�|l�AabV_rU^kt�w_�Um'V_ZUT'dkT�SfY�SUVXSUtnabSUT-eXd%T'�XT�SfY[^=��antbt~S;VXY=|�T�WsV�m'rU^kT'oH|fw(Y[ZUTyYkd[eXS;^`WsV_d`\zeiYkanV_SzeXSUo���abtntÂ�lWsV_d
Y[ZUT�m'rUdkd`T�SfY�cUrUdkc�V_^`TX��|~T'Zpe-�_TPeX^�SUV_ab^kT�¥±Y[ZUT�wKm�V_r;tno}|~T�WsVAm�r;^kT�oH|fwHe�oUab�~T�d`T�SfY=Y[dkeXSU^`WsVXdk\Éa�W1Y[ZpeiY
��T'dkTKoUT'^kabdkT�op¬�� � anq_rUd`Tzô��òð}^kZUV���^!Y[Z;T(���n�ËY[dkeXSU^{WsV_dk\ÿVXW=YkZUTz\�V�o;T�t�opeiYhei^kT'Y�ð��&rU^`anSUq+Y[ZUT � ��Æ
¥§Å�T�wAtnjlanSg®^h¬=eXc;cUdkVfeimhZg��¸�VXY[T Y[ZUeiY�Y[ZUT�tnabSUT-eid=T'�_T'SfY[^yZUe��XT
|�T�T'SHWsVAm�rU^`T�oHY[V�^k\(eXtntgd`T�q_abV_SU^=VXW�Y[ZUT
���n�4cUt�eXS;TX�NeXt�Y[ZUVXrUq_Z�SUViY�Y[VKc�V_anSfYk^�|~T'm-eXr;^kT�VXW#Y[Z;T�tnan\�abYkT�oHSlrU\!|�T�d VXW]Y[dkeXm�T'^��P�=ZUT�oUa���dkeXm'YkanV_S
Zfw�c�T�d`|~VXt�eX^'��VXS4YkZUT�VXY[Z;T�d�ZpeXSUo��1�%T�d`T(S;VXY WsV�m'rU^kT'o¡|fw"YkZUT!Y[dkeXSU^`WsVXdk\(eiY[abV_Sg�g|Ur�YP�%T�d`T(\(eXcUc�T�o
Y[V�T�tbtnabcU^kT'^�Y[ZpeiYxeXd`T |peXd`T�tbw(�Aan^kab|UtnT abSKY[ZpeiY=uUq_rUdkTi�

� dkV_\ e�\zeiYkZUT�\(eiYkanm-eitxc�V_anSfY}VXWP�AanT����xY[Z;T4Ykd[eXS;^`WsV_d`\zeiYkanV_SFanSUm'dkT-ei^kT�^KYkZUT4^`Yhe7Y[an^{Y[abm-eXtxanS��
oUT�c�T�S;oUT�SUm'T+ViW�YkZUTKopeiY[e�^[eX\�cUtbT�^��#|fwDoUT�m'dkT-ei^kanS;q4YkZUT�abd!t�e7Y[T�dkeXt�cUdkT'oUanm�YheX|Uabtna�Y�w_�"�=ZUab^�VX��T'dk^�eiS
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an\�c~VXd`YheiSlY�eio;�ieXSfYheXq_T�WsV_d#Y[Z;T���e-w��%T�m-eXS(ZpeXSUoUtbT=Y[ZUT�^`Y[eiY[ab^`Y[abm-eXtpmhZUeXd[eXm�Y[T'dkan^{Y[abm�^�VXW�YkZUTxoUeiYhe;�� �S
Y[ZUT'and&VXdkanqXanSpeXtloUVX\zeXabSg�XYkZUT=^[eX\�cUtbT�^&VXW�YkZUT=^kabq_SpeXtg¥sY[Z;T=tnanS;T-eXd�T'�_T'SfY[^h¬#eXd`T�W9eXd�Wsd`V_\Ã|�T�abSUq ^`Y[eiY[ab^`Yka��
m-eXtbtbw(anSUo;T�c�T�SUoUT'SfY-��^kV��%TPm�eXSUSUViY�oUT�^`m�dkab|~T YkZUT�\�r;^kanS;q�\(eXd`q_anSpeit~cUd`V_|peX|;antna�Y�w�oUT�SU^`abY�w�Wsr;SUm'YkanV_SU^
¥s��ZUabmhZ}dkT��lrUabdkT�YkZUT�^[ei\(cUtbT�^�YkV�|~T ^{YheiYkan^{Y[anm�eXtnt�w�anS;oUT�c�T�SUo;T�SfY»¬»¼U��T�SUT'T�oKY[V�oUT�eXt���a�Y[ZzYkZUT�abd�Î`V_anSfY
cUdkVX|peX|UabtnabY�w�oUT'SU^ka�Y�w�WsrUSUm�Y[abV_SU^��#�=Z;T�^kT�Î`V_abSfY=cUdkVX|peX|UabtnabY�w�oUT'SU^ka�Y�w�WsrUSUm�Y[abV_SU^��;ZUV���T��_T�d'��m-eXSUS;VXY�|~T
m�V_\�cUr;YkT�oD��a�Y[ZKÎ`rU^`Y
V_SUTzd`T-eXtbanÈ�eiY[abV_S4VXW=Y[ZUT(opeiY[e;��^`V�Y[ZUT(dkT'm�V_d`oUT�oËoUeiYhe�o;V�SUVXY
Zpe-�_T�T'SUV_rUqXZ
dkT'oUrUSUopeiSUm'wKWsV_d�YkZUT�abd=m�V_\�cUr;Y[eiY[abV_Sg�& �W��%TveicUcUtbw�eXSHeXcUcUd`V_cUd`a�eiYkT�Y[d[eiSU^`WsV_d`\ze7Y[anVXSg�;ei^�T»¤�cUt�eXabSUT�o
|~T�WsV_dkTi�fY[ZUT=ope7Yhe ^[eX\�cUtbT�^�YkZpeiY]m�VXdkdkT'^kc�V_SUo�Y[V�YkZUT�^kanqXSpeXtUeidkT�WsVAm�rU^`T�o(eXSUo�^kV�abYk^#^[eX\�cUtbT�^&|�T�m'V_\(T
^`Y[eiY[ab^`Y[abm-eXtbtbw}abSUoUT�c�T�S;oUT�SfY(¥9VXd eiY tbT-eX^{Y���T!��abtnt�eX^k^`rU\�T!Y[ZpeiYyY[ZUab^�an^yYkZUT!m�eX^kT-¬�eXSUo"��T�m�eXS4SUV��
��VXdkj���a�Y[Z"\(eXdkq_abSpeXt�cUdkVX|peX|UabtnabY�wHoUT'SU^ka�Y�w�WsrUSUm�Y[abV_SU^��g��Z;anmhZ4m-eXS4|�T�m�V_\�cUr;YkT�o4dkT't�eiYkab�XT�tbw+T-ei^kant�w
WsdkV_\ V_S;T���o;an\�T�SU^`anV_Speit�Z;an^`YkV_q_dkeX\(^'�lcUdkV��AanoUT'o�Y[Zpe7Y��%T�m-eXSzSUT�q_tbT�m�Y=eXSfw(m�V_d`dkT�tneiY[abV_SzViWgY[ZUTy^kanqXSpeXt
V_d=SUV_ab^kT�^[ei\(cUtbT�^�eiW±YkT�d�YkZUT Y[d[eiSU^`WsV_d`\ze7Y[anVXSg�

�=ZUT�upd`^`Y�eXSUo�\�V_^`Y�m'dka�Y[anm�eXt�^`Y[T'c�abSËY[ZUT}eicUcUtnabm-eiYkanV_S¡VXW�Y[ZUT}eitnq_V_d`abYkZU\+��an^!YkV"mhZUV�VX^kTKY[ZUT
eXcUcUd`V_cUd`a�eiYkT�Y[d[eiSU^`WsV_d`\ze7Y[anVXSËY[ZpeiY���abtnt�WsVAm�rU^�YkZUT+oUeiYhe"��abYkZUV_r;Y�WsVAm�rU^`anSUq4Y[Z;THS;V_an^`TX�%��a�Y[Z�V_rUd
��VXdkjlanSUq�oUT�upSUabYkanV_SKViW�SUVXan^kTPeX^�eXSfwlY[Z;anSUq�Y[ZUeiY�an^�SUVXY=WsVAm�r;^kT�oH|fwKY[ZUT�q_a��_T'SHYkd[eXSU^{WsV_dk\(eiYkanV_Sg�

�OX§ì$Xbü J!ç0_-ß"fHI�_?_?ZUvDè1é?ßEY	[U_
½�V_\�T�VXWPY[ZUT"|UeX^kabm4eX^k^`rU\(c�Y[anVXSU^KVXWPY[ZUT4eXtbq_V_d`abY[Z;\ \(e-wÏ|�T"V_|f�AanV_rU^�Wsd`V_\ YkZUT4cUdkT��AanV_rU^

oUan^`m�rU^`^kabV_Sg�g|Ur�Y���antbt�|�T!d`T�c�T-eiYkT�o4ZUT�d`T
WsV_d�Y[ZUT!^keXjXT�ViW]dkT-e}·(d`\(abSUqzYkZUT�abdyan\�c�V_d`Y[eXSUm�Ti�y �S"V_d`oUT�d
WsV_d�Y[Z;TP\�T'YkZUVAo}YkV���V_d`j���YkZUdkT'T�|peX^kabmPeX^k^`rU\(c�Y[anVXSU^=\!rU^{Yx|�T�^[eiYkan^{upT�o

û ¿yS�eXcUc;dkV_cUd`a�eiYkTKY[d[eiSU^`WsV_d`\ze7Y[anVXSË\!rU^{YzT»¤;ab^`Y�Y[ZUeiY-�%anoUT�eXtnt�w_�&��antbt�WsVAm�rU^�Y[Z;T+^`anq_Speit�Y[V4Y[ZUT
^k\(eXtbtnT�^{Y=c�V_^k^`an|UtbT SAr;\!|~T'd�VXW�cUeXd[eX\�T'YkT�d`^�d`T��lrUabdkT�o}Y[V�oUT'^km'dkan|�T�abY��

û �=ZUT�^keX\�T(Y[dkeXSU^{WsV_dk\(eiY[abV_S£\!rU^`Y
oUT'WsVAm�r;^
Y[ZUTzSUV_an^`T"¥sV_d
e7Y
Y[Z;Tz�_T'd`w¡tnT-ei^`Y!S;VXY
WsVAm�rU^vabYh¬��
#�lrUab�ieXtbT�SfY[t�w_�l��T�d`T�oUT�upSUT SUVXan^kTxeX^=eiSlw�T��_T�SfY=YkZpeiY�ab^%S;VXY�WsVAm�rU^`T�oK|fw�Y[ZUT�Y[d[eiSU^`WsV_d`\ze7Y[anVXSg�
û ¿xW±YkT�d�Y[Z;THYkd[eXSU^{WsV_dk\(eiYkanV_Sg�#YkZUT}^kanqXSpeXt�eXSUo�Y[Z;T+SUVXan^kTHeXd`T}m�V_SU^`anoUT'dkT'oF^`Y[eiY[ab^`Ykanm-eitntbw¡anS;oUT��
c�T�SUoUT'SfY-��rUSUm�VXdkdkT't�eiYkT�oÐdkeXSUoUV_\ �ieXd`a�eX|UtbT�^'�*�=ZUab^z\(e�w.|�T�oUT'|peiYhei|UtnTi�=|Ur;YKa�Yzab^�eD|pei^kanm
eX^`^krU\�c;Y[abV_SKY[Zpe7Y�^kT�T'\(^�Y[V�|�T�^[eiYkan^`uUT�oH|lw�\(V_^{Y�opeiY[eX^kT�Y[^��

�OXnü â}ê _?f_ë7ßsè�é�ßaY�[¶Y�h�é?æ1ê�ä×êfé?æpY�]
 �SUV�� oUT'^km'dkan|�TX�x^`YkT�c·|fwÏ^`YkT�cg��Y[ZUT"o;ab�~T�dkT'SfY}m�V_\�cUr;Y[eiY[abV_SU^zd`T��lrUabdkT�oÐYkV�an\�cUtnT'\(T'SlY(Y[ZUT

\(T�Y[ZUVAo VXW;¦yeXd`t�eXSyT'Y�eXt§�f¥{¨-©_ªX«l¬»��tnT-e-�AanS;q=^kV_\�T&cpeXd{Y[abm�rUtneXd���wXT'Y�m�d`rUm�aneXtÂ��m'V_\�cUr;Y[T'd{��an\�cUtnT'\(T'SlY[eiY[abV_S
oUT'Y[eXantb^�WsV_d�e�t�eiYkT�d=^`T�m'YkanV_SHeiW±YkT�d=Y[Z;TP|UeX^kabm anoUT�eX^�eX|~VXr;Y=Y[ZUT�\�T'YkZUV�o}Zpe-�XTP|�T�T'S�T»¤;c;t�eXabSUT�og�

�OXnüOX9ì Q�Y�vDè\Z1é-ç;é?ßEY	[mY!h�é?æ1ê�è�ë-Y!��ç0��ßa^§ß±é8km]�ê [U_-ßsé8kmh�ZU[\fXé�ßaY�[U_
¿y^��%T�^kZpeXtbt�^`T�TX�NYkZUT�T�^`^kT�S;m�TzViW�YkZUT�eXtbq_V_dka�Y[ZU\�ab^yY[ZUT�^{YheiYkan^{Y[anm�eXt�^`T�cpeid[eiYkanV_S"VXW�Y[Z;T�^kanqXSpeXt

eXSUo�YkZUT!SUV_ab^kTv|peX^kT'o4V_S�T�^{Y[ab\zeiYkT�^xVXW#Y[ZUT'andxcUdkV_|UeX|UantbabY�w}oUT'SU^ka�Y�w+Wsr;SUm'YkanV_SU^'�  �S�Y[Z;an^�^`T�m'YkanV_S��~�%T
^kT'TvZUV��*T�^`Ykan\(eiY[T'^=VXW�YkZUT�^`T WsrUSUm'YkanV_S;^xeidkT m�VX\(cUr�Y[T�o��
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FHGJI ��ô;�³ô;�]÷ eiY[e!cUdkV_|UeX|UantbabY�w(oUT�S;^kabY�wzWsrUSUm'YkanV_S��]¸xVXYkT�YkZpeiY�\�V_^`Y�^keX\(c;tnT�^�W9eitnt�abSKY[ZUT
^`\zeitntnT'^`Y{��eX\�cUtna�Y[rUo;Tx|UabSU^��

âKç;é�ç·è�ë-Y!��ç0��ßa^9ßsé8kw]1êd[U_-ß±é8kÕhPZ\[UfXé?ßEY	[ Ñ abY[ZËYkZUT}eX^`^krU\�c;Y[abV_SU^!\�T�SfYkanV_SUT'o�eX|�V?�XTX�]Y[ZUT
opeiY[excUd`V_|peX|Uabtna�Y�w�oUT'SU^ka�Y�wPWsr;SUm'YkanV_Svan^1m�V_\�cUr;YkT�o
Wsd`V_\�Y[Z;T�Ykd[eXSU^{WsV_dk\�T�ovopeiY[exanSvex^{Y[dkeXanq_ZfY`WsV_d`��eXdko
��e-w�|lwHY[Z;T!m�V_\�cUr;Y[eiY[abV_S�ViW�eXS"eX\�cUtna�Y[rUo;TvZUab^`YkV_q_d[ei\+���=ZUT!V_S;tbwHcpeXdkeX\(T�Y[T'dyVXW]m'V_SUm�T'dkS4an^�Y[ZUT
SlrU\!|�T�dKVXWP|UabSU^zY[V�r;^kT"anSFm�V_\�cUr;YkanSUqDYkZUT"ZUab^`Y[VXq_d[eX\H�� �Zpe-�_T�WsV_r;SUoÏY[ZUab^�SUVXY�|~T4eËm'dkabYkanm�eXt
cpeXdkeX\(T�Y[T'd�¼�eXSfw"SlrU\!|�T�d |�T'Y��%T�T'S�ÒXÓ}eXSUo�¨�ÓXÓ�^kT�T'\(^ YkVH|�T�eXoUT'�lrpeiY[Ti� � anq_rUd`T�ô;�³ô�^kZUV���^�Y[ZUT
m�V_\�cUr;YkT�ovopeiYhe�ZUan^{Y[V_qXd[eX\ºWsV_d�YkZUT]Y[d[eiSU^`WsV_d`\(T'ov\�VAoUT�tfope7YheX^`T'Y&ð
¥ � anq_rUd`T]ô;�õð_¬��?��abYkZvY[Z;T%V_d`oUanSUeiY[T
dkT»��^km�eXtnT'o
WsdkVX\ Wsd`T��lrUT'SUm'w
VXWpVAm�m�r;dkdkT'SUm�T�YkV�cUd`V_|peX|Uabtna�Y�w�oUT'SU^ka�Y�wv�ieXtbrUT�^�|lwvT�S;^krUd`anSUqyYkZpeiY�Y[ZUT�eXdkT�e
rUSUoUT'd�YkZUT�m�rUd{�_T�an^]rUSUa�Y�w_� � dkVX\ Y[ZUab^&upq_rUd`TX�AabY]ab^�VX|l�AabV_rU^#Y[Zpe7Y�YkZUT=�ieX^`Y%\ze�Î`V_dka�Y�w
VXW~Y[ZUT�^[ei\(cUtbT�^
Zpe-�_TPeX\�cUtna�Y[rUo;T�^�m'tnV_^`TyY[V�È'T�dkVH¥±Y[Zpe7Y�an^��AY[ZUT�w�m'V_dkd`T�^kc�V_SUo}Y[V�^keX\�cUtnT'^�Y[Zpe7Y���T'dkT�SUVXY�WsV�m'rU^kT'oH|fw
Y[ZUT�Ykd[eXS;^`WsV_d`\zeiYkanV_Sp¬��_eiSUo�e dkT�tneiY[a��_T'tbw�WsT'��m�V_d`dkT'^kc�V_SUo�Y[V Y[Z;T�ZUanqXZ���eX\�cUtbabY[r;oUTX�?WsV�m'rU^kT'o�^[eX\�cUtnT'^��
�=ZpeiY�^`V_\�T(ZUabq_ZUT'd!eX\�cUtna�Y[rUo;T�^PeXdkT(cUdkT'^kT'SlY�ab^v|�T'Y`Y[T'd!^kT'T�S�anS � anqXrUdkT(ô;�®«U����ZUabmhZËan^
e+oUT�YheXabtnT�o
m�tbV_^kT»��rUcHVXW�Y[ZUT�tnV�����cUdkV_|UeX|UantbabY�w�dkT'q_anVXSKVXW � anq_rUd`T�ô;�³ô;�

Ý�Y�ßa_�ê4è�ë-Y!��çL��ßa^§ß±é8kî]1ê [\_-ß±é8kìh�ZU[\fXé?ßEY�[ �=ZUT�SUVXan^kT
cUdkV_|UeX|UantbabY�w}oUT'SU^ka�Y�w�WsrUS;m'Y[abV_S�ab^ySUVXY
^kV4^`Ykd[eXabq_ZfYkWsV_d{��eidkoËY[V4m'V_\(c;r;Y[TK|�T�m�eXrU^kTK�%TKoUV4SUVXY�Zpe-�XTHabS;WsV_d`\zeiYkanV_S¡eX^!YkV���ZpeiY�T�¤;eXm�Y[tbwDan^
Y[ZUT�SUV_ab^kTi��¥9¸xV_ab^kT�an^�V_SUT�VXW�Y[ZUT�m�VX\(c�V_SUT'SlYk^P�%T(eXdkT�Y[d{wAanSUq}Y[VHan^`V_t�eiYkTX�õ¬��=Z;T(^`V_tnr;YkanV_S"YkVHYkZUan^
oUar·�m'rUtbY�wHtnabT�^�V_S"V_rUd���VXdkjlanSUqzoUT'upS;abY[abV_S�ViW]SUV_an^`TXö�eXSfwlY[Z;anSUqzYkZpeiYyan^yS;VXYyWsVAm�rU^`T�o"|fwHY[ZUT!tbanSUT�eXd
Y[dkeXSU^`WsVXdk\(eiY[abV_Sg� Ñ Zpe7YKY[ZUab^H\�T-eiSU^Kan^KY[ZUeiY-�yeXtbYkZUV_rUq_ZÏYkZUT�d`T¡ab^KSUV���e-wÐYkV�jlSUV�� YkZUT4T�¤;eXm�Y
cUdkVX|peX|UabtnabY�w£oUT'SU^ka�Y�wDWsrUS;m'Y[abV_S�VXW=YkZUTKSUV_ab^kTX�&�%T}m-eXS�qXT'Y�eiY!tnT-ei^`Y�e�c�T�^`^kan\�an^{Y[abmzT�^{Y[ab\zeiYkTzVXW�a�Y-�
eX^k^`rU\�anSUq�Y[ZpeiY�T��_T�d{wlY[ZUabSUq�anSHY[ZUTPopeiY[e(ab^�S;V_an^`T�¥sabY�an^�SUVXY���ViW#m�V_r;dk^kTi¼~YkZpeiYxan^=��Zfw+YkZUTvT'^`Ykan\(eiY[T
an^�c�T�^k^`an\�an^{Y[anm-¬����=ZUab^Pc�T�^`^kab\(ab^`Y[abm�T�^{Y[an\(eiYkT�\(T�eXSU^ Y[Zpe7YP�%T�eidkT�|~T'anSUq}m'V_SU^kT'd`�ieiYkab�_TzeX|�V_r;Y�V_rUd
^kabq_SpeXt#T»¤�Ykd[eXm�Y[abV_Sg�1oUT�^`and`anSUqKY[VHcUd`T'�_T'SfY�eXSfw4SUV_ab^kT�WsdkVX\ eXcUc�T-eidkanS;q+ei^v^`anq_SpeitÂ�� �S¡eH^`rU|U^kT'�lrUT�SfY
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abYkT�d[e7Y[anVXSËVXW�Y[ZUTzcUdkVAm�T'^k^��]�%THm�eXS�m�VX\(cUr�Y[T}e�|�T'YkYkT�d�T'^`Y[ab\ze7Y[TzViW�YkZUTKSUV_ab^kT�o;an^`Ykdkab|Ur;Y[abV_SËe7W±Y[T�d
��TvZpe-�_Tvm�V_\�cUr;YkT�o�eiSUo�T»¤�Ykd[eXm�Y[T'o"e�upd`^`YxT�^{Y[an\(eiYkTPViW�Y[Z;Tv^`anq_SpeitNcUdkT'^kT�SfY abSHYkZUTPopeiYhe�¼�YkZUan^���antbt
|~T
oUT�\�V_SU^{Y[d[e7Y[T�o"abS"e�t�e7Y[T�dx^kT'm'Y[abV_Sg� ¿Í\(eiYkZUT�\(eiY[abm-eXt;Î`rU^{Y[a�upm-eiYkanV_SHWsV_dyYkZUT�^`T!W9eXm'Yk^�an^xq_ab�XT�S"anS
¿ycUc�T�S;oUa�¤(Å�VXWg¦yeXd`t�eXS�T�Y�eXt§�p¥�¨�©_ªX«l¬»� � dkVX\ V_rUd]cUd`T'�AanVXrU^]oUan^`m�rU^`^kanVXSg�AYkZUT=��e-w�YkVP\(eXjiT�YkZUT�opeiYhe
|~T'Zpe-�_T�eX^%SUV_ab^kT�an^]Y[V�eXd{Y[a�upm�aneXtnt�w
oUT'^`YkdkV�wzYkZUTytbanSUT�eXd]m�V_ZUT'dkT'SUm�T�ViWNY[ZUTxT'�_T'SfY[^����=ZUab^�m-eiS�|~TxoUV_SUT
anS}\(eXSfwKoUab�~T�d`T�SfY=��e�wA^'��¦xT'dkTPeXd`T ^kV_\�T

û d[eiSUoUV_\�tbw(dkT��_T�d`^kTPY[ZUT�c�V_t�eXd`abY�w(VXW�Y[ZUT Y[dkeXm�T'^
û d[eiSUoUV_\�tbw(anSfY[d`V�o;rUm�T�^`Y[eiY[abm ^kZUa�W±Y[^=Y[V�YkZUT�opeiYhe
û d[eiSUoUV_\�tbwzeXtbYkT�d�YkZUT�V_dkoUT'd�VXW�YkZUT Y[dkeXm�T'^

�=ZUT!^`an\�cUtnT'^`YxV_SUTvYkVzab\(cUtbT�\�T�SfY�an^�Y[ZUTPupdk^{Y�V_SUTi�geXS;o�Y[ZUab^xab^xYkZUT!eXc;cUdkVfeimhZ�rU^kT'o"anSHY[ZUab^y^`YkrUo;w
¥9^`T�T � anq_r;dkT ô;�õÒ_¬»�

Ñ TxSUT�¤AY�eXcUcUt�w�YkZUTxYkd[eXS;^`WsV_d`\zeiYkanV_S�YkVvY[Z;T�oUan^`dkrUc�Y[T�ozopeiYheveXSUo�VX|;YheXabSzei^�e
d`T�^kr;tbY�Y[ZpeiY%Y[ZUT
T�SUT'dkqXw�ab^#SUVXY]WsVAm�rU^`T�og�l|Ur;Y�abSU^`YkT-eXo�an^#dkeiY[ZUT'd]^kcUd`T-eXo�V_r;Y%eXtbtUeXm'dkV_^`^�YkZUT=Y[d[eiSU^`WsV_d`\(T'o�^kT�m�Y[abV_S�¥s^kT'T
� anqXrUdkT�ô;�³Êf¬»��ei^]�%T���eXSfYkT�o�a�Y#Y[VP|~Ti� Ñ T�m-eXS(SUV��Ïm'V_\(c;r;Y[T=Y[Z;TxcUd`V_|peX|;antna�Y�w
o;T�SU^`abY�w�WsrUSUm�Y[abV_S(ViW
Y[ZUT�¯`SUVXan^kT'°���abY[Z+e�ZUan^{Y[V_q_dkeX\H�UanS}T�¤;eXm�Y[t�wKY[ZUT�^[ei\(T ��e�w}YkZpeiY���TPoUabo}WsVXd�YkZUTPopeiYhe�� � anq_rUd`TPô;�òú
^kZUV���^PY[ZUT�T�^{Y[an\(eiYkT�o4cUdkVX|peX|UabtnabY�w�oUT�S;^kabY�w"Wsr;SUm'YkanV_Sg��eXS;o � abq_rUd`T�ô;�õª}^kZ;V?��^
eHo;T'YheiantnT'o"��abT'�ÜViW
Y[ZUTytnV�����cUd`V_|peX|;antna�Y�w�dkT'q_anVXSg�&�=ZUT'^kT�upq_r;dkT�^=^`ZUV��ÇYkZpeiY%��T ^{Y[antbt�Zpe-�_T�e
cUd`T�oUVX\(abSpeXSUm'TyVXW�^[ei\(cUtbT�^
��abYkZDtnV��ÍeX\(c;tnabYkrUoUT'^���¸�V+^`anq_S;abupm�eXSfYvT'SUT�d`qXw£an^ WsV_rUS;o¡��abYkZ¡YkZUT(Z;anq_Z¡eX\�cUtna�Y[rUoUT'^ |~T'm-eXr;^kTzS;V
^kabq_SUabuUm-eXSfY!T'SUT�d`qXwD��eX^!WsVAm�rU^`T�o�|fwDYkZUTzYkd[eXSU^{WsV_dk\(eiYkanV_Sg��R�SUT�c�V_anSfY
YkV�SUVXYkT�ZUT'dkTKan^PY[Zpe7Y!Y[ZUT
^[eX\�TPeX\�cUtna�Y[rUoUTxanSfY[T'd`�ieXtb^=Zpe-�_T�Y[V�|~T�rU^`T�oHWsV_d=|~ViY[ZKY[ZUT�ope7Yhe�eXSUo}Y[ZUT�SUVXan^kT Z;an^`YkV_q_dkeX\(^'�

LNßEo�[�ç0^%è�ë}Y!��ç0��ß"^9ßsé8k�]�ê [U_-ßsé8kmh�ZU[\fXé�ßaY�[ Ñ T m-eXS;SUVXY�oUabdkT�m�Y[t�w�m�VX\(cUr�Y[T�Y[Z;T ^kanqXSpeXtgcUd`V_|��
eX|UabtnabY�w�o;T�SU^`abY�wzWsr;SUm'YkanV_S�WsV_d�Y[ZUT ^keX\�T�dkT�eX^kV_S�YkZpeiY��%T m�VXrUtnoKSUViY���abYkZzY[ZUT S;V_an^`TXö#eiY�Y[ZUT�VXr;Y[^`T'Y-�
��T�oUVPSUVXY�jlSUV��Ï��ZpeiY�ab^]YkZUT�^kabq_SpeXt§��¿�Y]Y[ZUab^#c~VXanSfY-�f�%Tx\(eXjXT�rU^`TxViW~YkZUT=Y[ZUabdko(eX^k^`rU\(c�Y[anVXS�tban^{Y[T�o
eX|�V?�XTX��YkZpeiY�Y[ZUT
^kanqXSpeXt�eXSUo�YkZUT!SUVXan^kTveXd`TK¥9VXd�eiYxtnT�eX^`Yx��T�ei^k^kr;\(TPY[ZpeiYxY[ZUT�w�eidkT�¬�anSUo;T�c�T�SUoUT'SfY
d[eXS;oUV_\É�ieXd`a�eX|UtbT�^'� � V_d=T'�XT�d`w}^keX\�cUtnT VXW�opeiY[e�anSKY[ZUT Ykd[eXSU^{WsV_dk\�T�o}oUVX\zeXabSg���%TPm-eXS}��dka�Y[T

�&��£ü�m¥\� ¥§ô;��¨?¬

��ZUT�d`T)��\(T�eXSU^zoUeiYhe;��£�^`anq_SpeityeXS;oí¥*SUVXan^kTi¼yY[ZUeiY�ab^��=T'�XT�d{wÏopeiY[eD^[ei\(cUtbT+ab^(YkZUT�dkT'^krUt�Y�VXW e
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VXWvV_SUT"V_dK|�VXY[Z·VXWPY[Z;T�\ m'V_rUtno·|�T"È�T'dkV�WsV_dKeXSfwÐcpeid`Y[abm�rUtneXd�^keX\(c;tnT�¬»� � V_d�^`anq_SUeXt eXSUo·SUVXan^kT
anSUo;T�c�T�SUoUT'SfYvViW]V_SUT�eXSUViY[ZUT'd���YkZUT!cUd`V_|peX|Uabtna�Y�w+o;T�SU^`abY�w�Wsr;SUm'YkanV_S�ViW�YkZUT!^`anq_Speit&eXSUo"ViW�YkZUT!SUVXan^kT
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��ZUT�d`TvYkZUT
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WsV_d
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Y[ZUT�eX\�cUtna�Y[rUoUT]^`c~T'm'Y[dke�VXW�eXtbtfY[ZUT�Y[d[eim�T�^�anSPY[ZUab^�^kZ;VXY&d`T�m�VXdkog� � VXd�Wsd`T��lrUT�S;m�anT'^#|~T'tnV���eX|�V_r;Y%¨�Ê�¦�ÈX�
Y[ZUTvopeiY[e�eXdkTP^`��eX\�c~T'o"|fwHYkZUT
S;V_an^`TX� � anq_r;dkTP«U�õô�^kZUV���^yYkZUT
m'V_dkd`T�^`c~V_S;oUanSUq�eX\(c;tnabYkrUoUT�^kc�T�m�Y[dke
eiW±Y[T'd�eXcUcUtbanm-e7Y[anVXS�VXW�e�tbV�����m�r�Y=Y[d[eic~T'È�V_abopeXt�Wsd`T��lrUT�S;m'w}uptbYkT�d���a�Y[ZHe�tbV�����m�r�Y=WsdkT��lrUT'SUm'w}ViW�¨�Ê�¦xÈ
eXSUo¡eKtnV�����cpei^k^ WsdkT'�Ar;T�SUm�w¡ViW=ðXÓ}¦�ÈX���=ZUT�uptbYkT�d ��eX^PeXcUcUtbanT�o4V��_T'd Y[ZUT�T�SfYkandkT�^`ZUVXYPdkT'm�V_d`oDeXS;o
SUVXY&Î`rU^{YxabS�Y[ZUT�d`T�q_abV_S}VXW�YkZUT�SUV_ab^kTX�

� anqXrUdkT�«U�®«
^`ZUV���^�Y[ZUTxT�¤AY[dkeXm'YkT�oK^`anq_SpeitÂ�AeXSUo � anq_r;dkT�«U�òÒ Y[ZUTxT�¤AY[dkeXm'YkT�o�S;V_an^`TX� �=ZUT�tnV�����m�r;Y
uptbYkT�d1oUaboPabSUoUT'T�oP^krUcUc;dkT�^`^�\!r;mhZ
VXWAY[ZUT]q_d`V_rUSUoA��dkVXtntÂ��|;r;Y-�ieX^1^kT'T�S
abS � anq_r;dkT#«U�õÒ=YkZUT]tnV�����Wsd`T��lrUT'SUm'w
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FHGJI �U«U�³Ê;� � ���Ã^kc�T�m�Y[d`rU\ÄVXW�Y[T�^{Y�^kZUVXY�d`T�m�VXdkog�]�=ZUT�updk^{YxeXdkd`ab�ieXtn^�eXSUo}Y[ZUT�SUVXan^kT�eidkT�^kcpe7Y[a�eitntbw
eXtba�eX^`T�og�

m�V_\�c�V_SUT�SfY ViW�YkZUT!^`anq_Speit���eX^ ^kr;cUcUdkT'^k^`T�oËeitnV_SUq���abYkZ"abY-� Ñ Z;antnT�Y[Z;an^�\(e-w�|�T�eXm'm�T�c�YheX|UtbT
WsV_dye
^`YkdkrUm�Y[rUdkeXt]anSfY[T'dkcUd`T'Yhe7Y[anVXSg�NabY ab^�SUVXY�abW�eKoUT'Y[eXantbT�o4^`Ykd[eiYkanq_dkeXcUZUabm!anSfYkT�dkc;dkT'Y[eiY[abV_S"an^�oUT'^kabdkT�o£^kabSUm�T
Y[ZUTHtnV����ÂWsdkT��lrUT'SUm'w�m'V_\�c~V_S;T�SfY[^�m�V_SfYkdkan|;r;Y[TKY[V4Y[Z;T+d`T�^kVXtnr;YkanV_S�VXWxY[ZUTHdkT'^krUt�Y[abSUq"��e-�_T'tnT�Y-�F�=Z;T
tnab\(a�YheiYkanV_Svan^]an\�c~VXd`YheiSlY#��Z;T�SzYkZUTxoUeiYhePeXdkT�Y[VP|�TxrU^`T�ozWsVXd�tbabYkZUV_tnVXq_anm�eXtlanSf�_T'dk^kabV_Sg�A^kabSUm�T�Y[ZUT�tnV����
WsdkT'�Ar;T�SUm�w!m�VX\(c�V_SUT'SlYk^�VXW;Y[ZUT%opeiYhe�m-eXd`d`wPrU^`T'WsrUt�anS;WsV_d`\ze7Y[anVXS�eX|~VXr;Y�qXT�V_tbV_qXw�^kr;mhZ�eX^�m'V_\(cUeXm'YkanV_S
Y[d`T�SUoU^�V_dyoUT�c�V_^ka�Y[abV_S�m'wAm'tnanm'abY�wX�!½�VX\(T�Y[an\�T�^�Y[ZUT�tbV�����m�r�Y�WsdkT'�Ar;T�SUm�w�uptbYkT�d�ab^ eXcUc;tnanT'o�SUVXY YkV�Y[ZUT
T�SfY[abdkT�^`ZUVXYzdkT�m'V_dkoÐ|;r;Y�V_S;tbw�Y[VDYkZUTÐ¯{SUV_an^`T�m'V_SUT�°;��VXd(Y[Z;T�È�VXSUT�anS���ZUanmhZFYkZUT�q_d`V_rUSUoA��dkVXtnt�an^
cUdkT'^kT'SlY��}�=ZUan^PZpeX^�Y[ZUTzeXo;�ieXSfYheiq_T�YkZpeiYPV_SUt�w�Y[Z;TzopeiY[eHabSU^kaboUT�Y[Zpe7Y
m'V_SUT�an^�uptbYkT�dkT'og��|Ur;YvZpeX^ve
^kT'dkanVXrU^=cUdkVX|UtnT'\ùabSzY[Zpe7Y=Y[ZUT ei\(cUtbabYkrUoUTyViW�YkZUTy��e-�_T�tbT'Y�an^�mhZpeXSUq_T'o}anS}eXSKVX�~^kT�Y`��oUT�c�T�SUo;T�SfY���e-w_�
Y[ZUT'dkT'|lwHcUd`T�m'tnrUoUabSUq!Y[Z;TPr�Y[antbanÈ�eiY[abV_SzVXW&eXSfwK¿1ÖxR eXSpeXt�wA^kan^'�

�pXnüOXbü Û`�[à ln^±é�êlë7ß"[po
 �S�Y[ZUab^#\(T�Y[ZUVAog�_Y[Z;T=opeiYhe�eXd`T�Y[dkeXSU^`WsVXdk\�T�o�Y[V Y[Z;T � ���·oUV_\(eXanS�|fw!YkZUT�eXcUc;tnanm�eiY[abV_S!VXW�e�ð?��÷

� V_rUdkabT�d#Y[dkeXSU^{WsV_dk\ eXS;o(Y[Z;T�SKeP^ktnVXc~T�uptbYkT�d'��eian\�T�o(eiY�dkT�\�V��AanSUq
eXSfw�WsT-eiYkrUdkT���abY[Z;anS(ePcUd`T�^`m�dkab|~T'o
d[eXS;q_T�VXW�^`tnV_c�T�^'�pan^=rU^`T�o}Y[V�^kT'cpeXd[e7Y[T Y[ZUT�^`anq_Speit�WsdkV_\ÕY[ZUT�SUVXan^kTi�

½�anS;m�T!Y[Z;T�q_dkV_r;SUo���d`V_tnt���e-�XT�^�Y[d[e-�XT�t]eXtbV_SUq�Y[Z;T�^kcUd`T-eXo4��abYkZ£\
rUmhZ4tnV���T'd��_T'tnVAm�abY�w+Y[ZpeiS£o;V
Y[ZUTv|~VAo;w}��e��XT�^'�gY[ZUT�w�eidkT
\(eXcUc�T�oHY[VzezoUab�~T�d`T�SfY�cUeXd`YxVXW&YkZUT � ���ÍoUV_\(eXanS}Y[ZUeXS�ab^xY[Z;T
^kabq_SpeXt§�
� anqXrUdkT=«U�³Ê ^kZUV���^]Y[ZUT � ���ºYkd[eXSU^{WsV_dk\ VXW~YkZUT�opeiY[e�abS � anq_r;dkT=«U��¨_�&¸�VXY[T=YkZpeiY]Y[ZUT�q_d`V_rUSUoA��dkVXtntN¥±Y[ZUT
tnabSUT-eXd�T'�XT�SfY[^ ��a�Y[Z�Wsd`T��lrUT�S;m�anT'^ tnT'^k^yYkZpeXS4eX|�V_r;Y
¨�Ê�¦xÈ-¬xan^yeXtnaneX^kT'o�eXS;o"^kVKeXd`T
Y[Z;T
updk^{Y |Ud`T-eXjl^��
¥sYkZUT
^{Y[dkVXSUqzei\(cUtbabYkrUoUT tnabSUT-eid�T��_T'SlYk^yWsV_d�ZUabq_ZUT�d�WsdkT'�lrUT�SUm'anT'^h¬���¿ W9eXSH^kZpeXc�T�o�^ktnVXc~T upt�Y[T�d�\�anq_ZfY
Y[ZUT'S+|�TPeXcUcUtbanT'o}YkV�^kT�cUeXd[eiYkT Y[ZUT�^kabq_SpeXt~WsdkV_\ÕY[ZUT�SUV_ab^kTi�
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 �S}cUd[eXm�Y[abm�T Y���V�cUd`V_|UtnT'\(^�Wsd`T��lrUT'SlYktbw}m'V_SU^kc;andkTPeXq_eXanSU^{Y�Y[Z;TP^`rUm�m'T�^`^yVXW�Y[ZUTPeXtbq_V_d`abY[Z;\+�

I�^§ßsç$_-ßa[poUx ½�cpeiYka�eXt�eXtnaneX^kabSUq�VXW%T�a�Y[ZUT'd�Y[ZUT�^`anq_Speit�V_d�YkZUT�SUV_an^`TX�NoUr;T�YkV}anSU^`rL·�m�anT'SfYv^keX\�cUtnabSUq�anS
^kcUeXm�T�¥saÂ�?TX���XWsT���T'd�Y[ZUeXS
Y��%V ^[eX\�cUtnT'^�c�T�d���e-�XT�tnT'SUqXYkZ!WsV_d�YkZUT�^`ZUV_d{Y[T�^{Y&��e��XT�tbT�SUqXYkZU^#cUd`T�^kT'SfY
anS£Y[ZUT(opeiY[ef¬��&\(eXjiT�^
T��_T'SlYk^�eXcUc�T-eXdPY[V+Zpe-�_T�\�V��_T�VXr;Y
YkZpeiY!m�eXSËoUa���T'dvqXdkT-e7Y[tbw"Wsd`V_\ Y[ZUT
Y[d`rUTz\�V��_T'V_r;Y-��m-eXrU^`anSUq+T'�XT�SfY[^!YkV�eXcUc�T-eidvabS¡Y[Z;T(��dkVXSUq�cpeid`YvVXW�Y[Z;T(Y[dkeXSU^{WsV_dk\ÿoUV_\(eXabSg�
¿y^�e�d`T�^kr;tbY-��abY!\ze-wË|�TKoUa�·(m'rUtbY��#abW�SUVXY�ab\(c�V_^`^kan|;tnTX��Y[V£eXcUcUt�wDYkZUTKoUT�^`and`T�o.\!r;Y[TKabSËY[ZUT
� ���ÍoUV_\(eXanSg� � abq_rUd`Tv«U�³Êz^`ZUV_rUtbo�^kZUV�� SUV�T'SUT�d`qXw+anS�a�Y[^�tnT�W±Y�ZpeXS;o���^`anoUTvZpeXtbW�^kabSUm�T�eitntNY[ZUT
T'�XT�SfY[^�abS£YkZUTzabSUcUr;YPope7Yhe�eidkT�oUancUc;anSUq}Y[VHY[ZUT�dkabq_ZfY-��|;r;Y
a�YPoUV�T'^
|�T�m�eXrU^kT(VXW�YkZUTzeitna�ei^kT�o
T'�XT�SfY[^'�x¿xtbYkZUV_rUq_ZHY[ZUT'dkTveXdkT���e�wA^yYkV�eXtbtnT���aneiY[T�YkZUan^�cUd`V_|UtnT'\+�pa�Y�an^�eXtb��e-wA^yoUT�Y[dkab\(T'SfYheXtNY[V
Y[Z;TP�lrpeitnabY�wzVXW�Y[ZUT � ��� upt�Y[T�d`anSUq�eim'Y[abV_Sg�

M�çUè#êlë}_+x  �W Y[ZUT�|~V_r;SUopeXd{wF|�T'Y��%T�T'S·YkZUT�cpei^k^�È'V_SUT"eXS;oÏY[ZUT�d`T�Î`T'm'YKÈ'V_SUT�VXW�\�V��_T'V_r;Y[^zan^(YkV�V
^kZUeXdkcg�X\(V��_T'V_r;Y&uUtbY[T'dk^�^kr;�~T�d�WsdkV_\ exY��%Vi��o;an\�T�SU^`anV_Speitl�XT�d`^kanVXS!VXWpY[Z;T=ï an|U|g®^�c;ZUT�SUVX\(T'SUV_Sg�
W9eX\�antba�eXdp��ZUT'SPYkZUT]cpeX^k^���d`T�Î`T�m�Y�|~V_r;SUopeXd{w�VXW�V_SUT»��oUab\(T'SU^kabV_SpeXt?WsdkT'�Ar;T�SUm�w uptbYkT�dk^Nab^�Y[VAV�^kZpeidkcg�
�=ZUT'dkT'WsVXdkTX�UevY[dkeXSU^ka�Y[abV_SzÈ'V_SUTy��a�Y[ZKe
Y[eXc~T'd�\!r;^`Y�|�T eXc;cUtnabT�o(YkV�q_V!q_T'SfY[tbw�Wsd`V_\ÜY[ZUT�^`tnV_c�T�^
Y[ZUeiY�eXd`T
Y[V�|�T
WsrUtbtbw}d`T�Î`T�m�Y[T'o4YkV�Y[ZUVX^kT
YkZpeiY�eXd`T!c�T�d`WsT'm'Yktbw�eXm�m'T�c;YkT�og�v½�abSUm�T!S;V_dk\(eXtnt�wKY[ZUT
\�V?�XT�V_r�Y[^�VXW�^kabq_SpeXt�eXSUo4SUV_ab^kT�eXd`T�SUVXY�m�tbT-eXd`tbw+^kT'cpeXd[e7Y[T�o���ezYkd[eXo;T�VX��ab^�SUT'm�T�^`^[eXd{w�öv^`ZUV_d`Y
Y[dkeXSU^`abY[abV_S�È�V_S;T�^�\(T�eXS(\�V_d`T=T'�~T�m'Ykab�XTxd`T�Î`T�m�Y[abV_S(|;r;Y%YkZUT�c~VX^k^kab|UantbabY�wvVXWgabSfY[dkVAoUrUm'anSUqvï an|U|�³^
cUZUT'SUV_\�T�SUVXSDSUV_ab^kT���abYkZ¡^`tnV_c�T�^�m'V_\(cUeXd[eX|;tnT!Y[V}Y[Z;T(m'r;Y[VX��^`tnV_c�T�^PVXW�Y[ZUT�\�V?�XT�V_r�Yvupt�Y[T'd��
Å�d`VfeXoUT'd�YheXc�T�d�È�V_SUT'^��pV_S�YkZUT�VXYkZUT�d=ZUeXSUog�U\�T-eiSKe!tnT'^k^=^kT��_T'dkTvï�ab|U|g®^�cUZUT'SUV_\�T�SUVXSKSUV_an^`TX�
|Ur;YxeXtb^kV�tnT'^k^�c�T�d`WsT'm'Y�SUV_ab^kT d`T�Î`T�m�Y[abV_Sg�

� anqXrUdkT&«;�òú�^kZ;V?��^1Y[Z;T � ���.^`c~T'm'YkdkrU\ eiW±YkT�dgYkZUT�eXcUcUtbanm-e7Y[anVXS VXW;^`rUmhZ!e�W9eXS upt�Y[T'd��?��abY[Z�^`\zeXtbtnT'^`Y
dkT�Î`T�m'Yx^ktbV_c�T VXW���Ó;�òðA¨�ª!\(^/.7Y[dkeXm�Ti��¥sYkZpeiY�an^'�UT�SUT'dkqXwK��a�Y[ZH^ktbV_c~T'^�tnT�^`^=Y[ZpeXS}Y[ZUeiYxeXdkT�\!rUt�Y[abcUtnabT�oz|fw
È�T'dkVl¬»�=^k\(eXtntbT�^`Y�cpei^k^�^`tnV_c�T+ViW�Ó;�³Ó¡\�^0.7Ykd[eXm'TË¥9eDtnabSUT-eXd�Y[eXc~T'd(ab^zeicUcUtnabT�o�WsV_dz^`tnV_c�T�^�|�T'Y��%T�T�SÏ�
Ó;�õð�¨�ª�eXSUoHÓ!\�^0.7Ykd[eXm'T�¬»�;t�eidkq_T'^`Y=cpei^k^�^ktbV_c~TyVXW�Ò��òð
\�^0.?Y[d[eim�T�¥±Y[ZpeiY�an^��;T�SUT'dkqXwz|~T�Y���T'T�S�Ó�eiSUo+Ò��òð
\(^/.7Y[dkeXm�TPeXd`T�\!rUtbYkancUtbanT'o�|fw}V_SUT�¬=eXS;o+tneXdkq_T'^`Y�d`T�Î`T�m�Yy^`tnV_c�T VXW&Ê;�òð�\�^0.7Ykd[eXm'T�¥sY[ZUeiY�an^��pT'SUT�d`qXwKWsV_d
^ktbV_c~T'^1t�eXd`q_T�dgYkZpeXS Y[ZUab^N�XeitnrUT]eXd`T]\!rUtbYkancUtbanT'oy|fw�È�T'dkVU¼Xe�tbanSUT�eXd�Yheic~T'dNan^�eXcUcUtbanT'o�WsV_dN^ktbV_c~T'^1|~T�Y���T'T�S
Ò��õð�eiSUo�Ê;�òð�\�^0.7Ykd[eXm'T�¬»� � abq_rUdkT=«;�õª�^`ZUV���^�YkZUT�T�¤AY[dkeXm'YkT�o�^kanqXSpeXtÂ��½�V_\�T=q_d`V_rUSUo���dkV_tbt�^{Y[abtnt;d`T�\(eXanS;^��
anS�cUeXd`Ykanm�r;t�eXd�|�T'Y��%T�T�SDúXÓ_ÓzeXSUoË¨?ðiÓ_Ó(\�^�� � ��� upt�Y[T�d`anSUq;����ZUabtnTvrU^kT�WsrUt�WsV_dx^krUc;cUdkT'^k^kabSUq}q_dkVXrUSUo��
dkV_tbtÂ��an^
YkZAr;^�an\�c~T'd`WsT�m�Y!abS�^kT�cUeXd[eiYkanSUq+Y[ZUTK^`anq_Speit�eXS;o.S;V_an^`TX� � anqXrUdkT(«U�õ©�^`ZUV���^!Y[ZUTKT»¤AY[d[eim'Y[T'o
q_dkVXrUSUo���dkV_tbtÂ�&¸�VXY[T YkZpeiY�SUV�oUan^`m�T'dkSUab|UtnT T'SUT�d`qXw�WsdkVX\ÉY[ZUT�cUd`an\(eXdkabT�^���eX^�T�¤AYkd[eXm�Y[T�o��

�pX=� LNßEo�[�ç$^t�3[UY�ßa_�êµ_'êAè�çUë?ç;é?ßEY�[îvDêfé?æpY�]
 �SvVXdkoUT'd1YkVyeicUcUtbwxY[ZUT�^kabq_SpeXtÌ��SUVXan^kT�^kT�cUeXd[eiYkanV_SPeXtbq_V_d`abY[Z;\ÇoUT'^km'dkan|�T�ovanS Y[Z;T%cUd`T'�AanVXrU^1mhZpeXc;YkT�d��

��T�S;T�T�o"YkV�oUT�^`anq_S4eiS�anSf�_T'd`Ykan|UtbT
tnabSUT-eid�Ykd[eXSU^{WsV_dk\(eiYkanV_SHY[ZpeiYx��antbt�WsVAm�rU^xY[ZUT!^`anq_SUeXt�eiSUog�ge7Y�Y[ZUT
^[eX\�T�Y[an\�TX�po;T'WsVAm�rU^�Y[ZUTvSUV_ab^kTX�� �W&��TPm�VXSU^kaboUT�d�Y[ZUTP^kabq_SpeXtgYkV(|�TPYkZUT
d`T'²pT'm'YkanV_S+ZlwAc�T�d`|~V_tneX^���eXS;o
Y[ZUTxSUV_ab^kT�Y[V
|�T�T�abYkZUT�d�d[eiSUoUV_\ÜSUVXan^kT�V_d�q_dkVXrUSUo���dkV_tbtÂ�_Y[Z;T�S�V_r;d�Ykd[eXSU^{WsV_dk\Ü\
rU^`Y%|~TyeX|UtbT�YkVvWsVAm�rU^
Zfw�c�T�d`|~VXt�eX^���Z;antnT%oUT'WsVAm�r;^kanS;q�SUV_S���Zfw�c�T�d`|~VXtnanm%T'�XT�SfY[^'�]ñ1T�Y#rU^&S;V?�.m'V_\(cUeXdkT�YkZUT=eXm�Y[abV_S
VXW�^`T'�XT�d[eit
eXtbYkT�d`SpeiY[a��_T�eXc;cUdkVfeimhZUT�^�Y[V�WsVAm�rU^`anSUq�Y[Z;TPZfwAc�T�dk|�V_tneX^��

Êfú



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q
�pX=�OX9ì ØbY�f_ç$^�L�^sç$[~éKL~é�ç$f-|�_
¿y^�\�T�SfY[abV_SUT�o.eX|�V��_Ti��¦yeidkt�eiS�T'Y(eXtÂ�=¥{¨�©_ªi«l¬vcUd`V_c~VX^kT�o�Y[Z;THtbV�m�eXt�^`t�eXSfY�^`Y[eXmhj�\�T'Y[Z;V�o�WsV_d

T�¤AY[dkeXm'YkanSUq£Y[ZUTHq_d`V_rUSUo���dkV_tbt�SUV_ab^kT}cUd`T�^kT'SfY�anS�e4^kZUVXY(dkT'm�V_d`oF|fw�eXcUcUd`V-¤;ab\ze7Y[anS;q�Y[ZUTHdkT�²pT�m�Y[anVXS
Zfw�c�T�d`|~VXt�eX^���abY[Z�e(^`T�dkabT�^xVXW#^k\(eXtbtÂ�UtbanSUT�eXd�^kT�qX\(T'SlYk^��xø�T'm-eXtbtNY[ZpeiY�Y[Z;T
ano;T-e�an^�Y[ZpeiYyezZfwAc~T'dk|�V_t�e
V_d!eiSlw¡^k\�VAVXY[ZËm'rUd`�XTX�#m�eXS�|~T(tnVAm-eXtbtbw4eicUcUdkV-¤�an\(eiYkT�oD��a�Y[ZËe+^kZUV_d{Y�tnabSUT-eidv^`T�q_\�T�SfY-� � VXdvT�eXmhZ
anSUc;r;YvYkd[eXm'TX��YkZUT�T�SUT'dkqXw¡anS¡eH��abSUoUV�� VXW�e}WsT'�ÜY[dkeXm�T'^
m'T�SfY[T'dkT�o�VXSDY[Zpe7YvYkd[eXm'T���abtnt#|�TztnVAm-eitntbw
^ktneXSfY�^`Y[eXmhjXT'o4^kV�Y[ZUeiY eKð���÷Ã�A���"d`T�cUd`T�^kT'SfYheiYkanV_S"ab^xV_|�YheXabSUT�o�WsVXdxY[Z;T
mhZUV_^`T�S4d[eiSUq_T
ViW]^ktnVXc~T'^yanS
Y[ZUT�Y[dkeXSU^`WsVXdk\H��
&�XT�SfY[^!YkZpeiY
eXdkT(tnanS;T-eXd(¥9VXdvm�eXSË|�TzdkT�eX^kVXSpeX|Ut�wDeicUcUdkV-¤�an\(eiYkT�o¡eX^
tbanSUT�eXdh¬�V��_T'd
Y[ZUT ��abSUoUV��*ViW�oUeiYhe�rU^`T�oHanS�Y[Z;T�Y[d[eiSU^`WsV_d`\�eXd`T�WsV�m'rU^kT'og�U��ZUT'dkT-ei^�YkZUV_^kT�YkZpeiY�oUV�SUViY=^kZUV��ÇY[ZpeiY
m�V_Z;T�dkT'SUm�T!eXdkTPSUVXYxWsV�m'rU^kT'og���=ZUTv��abSUoUV�� \(V��XT�^yr;c�|fwHV_SUTvYkd[eXm'T
eiSUo�Y[Z;TvcUd`V�m'T�^`^�an^�dkT'c~T�eiY[T'o
WsV_d�eXtbt�Y[dkeXm�T'^�abSKY[ZUT�^kZ;VXY�dkT�m'V_dko��

�=ZUTKeXtbq_V_d`abY[Z;\ oUT�^`m�dkab|~T'o�anSDYkZUTKcUdkT��AanV_rU^
mhZpeXc;YkT�d�m-eiS�|~TKeicUcUtnabT�oDYkV"T-eXmhZ�VXW=YkZUT�^`T����n�
cUt�eiSUT�^]^kVPY[Zpe7Y#Y[ZUT�tnabSUT-eXd�^kT�qX\(T'SlYk^%m�eXSz|�T�T�¤AY[dkeXm'YkT�og�#��V�Y[ZUT�T�¤AY[T'SfY%YkZpeiY]Y[ZUT�SlrU\!|�T�d�VXW�Y[dkeXm�T'^
WsV_dxYkZUT
tbV�m�eXt1^ktneXSfYy^{YheXmhjl^ an^xeXcUc;dkV_cUd`a�eiYkT�¥sSUVXYy^kV�\(eXSfw}Y[ZpeiYxY[ZUTvtnabSUT-eXd�eXc;cUdkV-¤�an\(eiY[abV_SH|UdkT�eXjl^
oUV���Sg��eXSUo£SUVXY ^`VHWsT��ÃYkZpeiY �A���4Y[dkeXSU^`WsVXdk\ ab^ SUVXY�d`T�tnaneX|UtbT�¬xeiSUo"Y[ZpeiYPeiS4eXcUcUd`V_cUdkaneiY[T�dkeXSUq_T�ViW
^ktbV_c~T'^�WsV_dyYkZUT������"Ykd[eXS;^`WsV_d`\ an^ mhZ;V_^kT'Sg�NY[ZUT�^`anq_Speit&m-eXS4|�T�dkT�Y[dkabT'�XT�o"WsdkV_\ûY[ZUT�^{Y[d`V_SUq_T'd SUV_an^`TX�
� anqXrUdkT�«U��¨�Ó}^kZUV���^!eK��anS;oUV��ÜVXW�oUeiYhe}��abY[ZDð�¨�Y[dkeXm�T'^vm'T�SfY[T'dkT�o�VXS£Ykd[eXm'T�ð_ðA��¸xViY[T�Y[ZpeiYP^`V_\(T
tnabSUT-eXd�dkT�²pT�m�Y[abV_SU^�eXd`T!m�tbT-eXd`tbw}�Aan^kab|UtnTP|�T'Y��%T�T�S£«fÓ_ÓzeXSUo4Ê_Ó_Ó(\(^�¥sanS�d`T-eXtbabY�wX��YkZUT�^`T�eXdkT!^`T�q_\�T�SfYk^
VXW#ZfwAc~T'dk|�V_t�ei^�YkZpeiYxtnVAV_j�tnabSUT-eid�|�T�m�eXrU^`T!VXW�YkZUT
^`\zeitntNd[eiSUq_TPVXW#VX�~^kT�Y[^h¬»� � anq_r;dkT�«U��¨_¨
^`ZUV���^yY[ZUT
dkT'^krUt�Y=VXW�eXcUcUt�wAanSUqPY[ZUT tbV�m�eXt�^kt�eiSlY�^`Yheimhj(Y[V!YkZpeiY%��anSUoUV��ÇVXW1opeiY[e;�#¿yq_eXanSg�lY[Z;T�tnabSUT-eXd%eXSUoKS;T-eXd`tbw
tnabSUT-eXd#T��_T'SlYk^=eXd`T�WsVAm�rU^`T�o(SUT-eXd�È�T'dkVv\(V��_T'V_r;Y��A��a�Y[Z�^`Y[d`V_SUq_T'^`Y�eX\�cUtna�Y[rUoUT'^]|~T�Y���T'T�S�«fÓXÓveXS;o�Ê_Ó_Ó
\(^'�

Ñ ZUantbT�Y[ZUT(tnanS;T-eXd�eXS;oËSUT-eidktbw4tbanSUT�eXd�Zfw�c�T�d`|~VXtnanm�T'�XT�SfY[^v��T'dkTzWsVAm�rU^`T�og�&eX^
oUT'^kabdkT�o���Y[Z;T(WsVi�
m�rU^`anSUqHan^ �%T-eXj�¼�YkZpeiY�ab^��NY[ZUT�T'SUT�d`qXw4anS"Y[Z;T(tbanSUT�eXd�T'�XT�SfY[^van^�SUVXY�m'V_tntneXcU^`T�o4Y[VHeHc�V_abSlY�|�T�m�eXrU^`T
VXW�YkZUT�^k\(eXtnt�SAr;\!|~T'dxViW�Ykd[eXm'T�^�anS}Y[ZUT Y[dkeXSU^{WsV_dk\H�U��ZUanmhZH\(eXjXTPSUV_SUtbanSUT�eXd�T��_T�SfYk^�^kZUV��×^`cUrUd`anV_rU^
m�V_Z;T�dkT'SUm'wX��¸�T'�XT�d`YkZUT�tbT�^`^��UY[Z;TxWsVAm�rU^`anSUq!ab^�^`rL·�m�anT'SfY�Y[V!qXT'Y=evq_V�VAoz^`T�cpeid[eiYkanV_S�WsdkV_\ÜY[Z;T�q_dkVXrUSUo��
dkV_tbtÂ��eX^�^kZ;V?��S�anS � anqXrUdkTK«U��¨?ð����=ZUTHq_d`V_rUSUo���dkV_tbt�Zpei^(|�T�T'S�tneXdkq_T'tbwD^krUcUc;dkT�^`^kT'og�=T�¤�m�T'c;YzWsVXd�e
dkT'\(SpeiSlYyeiYxeX|�V_r;Yxª_Ó_Ó�\�^��¾µ+V_d`T�V��_T'd���SUVz^`anq_SUa�upm-eiSlY�m'V_ZUT�d`T�SfY�T'SUT�d`qXwHZpeX^�|~T'T�S+T�¤AY[dkeXm'YkT�o"eX^
SUV_ab^kTX�;eX^�^`ZUV���SKanS � anq_r;dkT�«U�b¨-ô;�&�=ZUT'^kT�upq_r;dkT�^�^kZUV_r;tno�|�Tym'V_\(cUeXdkT'oz��abYkZ(Y[Z;T�and%m�V_r;SlYkT�d`cpeXd`Yk^�anS
� anqXrUdkT'^�«U�®«�eXSUoÄ«;�òÒPWsVXd%Y[Z;T�tnV�����m'r;Y�uUtbY[T'd�eXS;o � anqXrUdkT'^�«U�³ª!eXSUoÄ«;�õ©vWsVXd%Y[Z;T � ���*uUtbY[T'dkabSUqU���=Z;T
q_dkVXrUSUoHdkV_tbt�ZpeX^�|�T�T'S�|�T'YkYkT�d=^`rUcUcUd`T�^k^`T�o4eXS;o+SUV�^`anq_SUa�upm-eiSlY�c;dkan\(eXd{wzT'SUT�d`qXw}ZpeX^�|�T�T�SHtnVX^`Y-�

�pX=�OXbü ý�kNè#êlë-��Y	^9ßafõ_:^9ç$[�é�_�é�ç$f-|
�=ZUT}tnVAm-eXt%^ktneXSfY�^`Yheimhj�eXcUcUd`VfeXmhZ.an^�T'�~T�m�Y[a��_THanS�^kT'cpeXd[e7Y[anS;q4YkZUT}^kabq_SpeXt�WsdkV_\óYkZUT}q_dkVXrUSUo��

dkV_tbt#|Ur;YvabYPan^veXtb^kVHT�¤�c~T'SU^ka��_T�|�T�m�eXrU^`T(Y[Z;T(tbV�m�eXt#^ktneXSfY
^{YheXmhjl^vYkZUT�\�^kT'tb�XT�^!eidkT(eXSUoD|�T�m�eXrU^`TzY[ZUT
^kabq_SpeXtÌ��SUV_ab^kT ^`T�cpeXdkeiY[abV_S+eXtnq_VXdkabYkZU\ÕZpeX^�Y[V�|~TveXcUcUtbanT'o}YkVzT�eXmhZ+��abSUoUV��×VXW�opeiYhe���¿yS�eXtbYkT�d`SpeiY[a��_T
Y[V�Y[ZUTP\(T�Y[ZUVAog��eX^�oUT'^km�d`an|�T�o+cUdkT���abV_rU^`tbw_��ab^�YkVzm'V_SU^kaboUT�d�WsVAm�rU^`anSUq�Y[ZUTPZfwAc~T'dk|�V_tnabmPT��_T'SlYk^�SUVXYxeX^
e�^kT�d`anT'^�ViW�tbanSUT�eXd�T��_T'SlYk^���|Ur;Y�oUabdkT'm'Y[t�w�ei^�YkZUT ZfwAc~T'dk|�V_t�eX^�YkZpeiY=YkZUT'w}eidkTX¼UeiW±Y[T'd�eXtnt§�A�%T�jAS;V?�ÇY[ZUT
T��lrpeiYkanV_S;^�VXW#Y[Z;V_^kT!ZfwAc�T�dk|�V_tneX^���¿xtbYkZUV_rUq_Z+Y[ZUab^ym-eiS"|~T!o;V_SUT}¥s�=ZUV_dk^`V_S4eXSUo"´�t�eXT'dk|�V_r;Y-��¨�©_ªfÒX¬��
Y[ZUT ZfwAc�T�dk|�V_tneX^=eXd`T�SUVXY%Y[an\�TyabSf�Xeidka�eiSlY�¥sYkZUT'w(Y[T'SUoKY[V!|�Ty²�eiY`Y[T'd�WsV_d�oUT'T�c�T�d=T��_T�SfYk^h¬����=ZUT'dkT'WsVXdkTX�
Y[ZUT T�·�m�anT'SfY � ��Æ�øxeXo;V_SKan\�cUtnT'\(T'SfYheiYkanV_S�oUT�^`m�d`an|�T�o}anSH´�Zpeic;Y[T'd�ð��;m�eXSUSUVXY�|~T rU^`T�og�%R�SUT m'V_rUtno
rU^kT�ePY[ab\(T»��oUVX\zeXabS!an\�cUtbT�\�T�SfYheiYkanV_S��_|Ur;Y�anSzc;d[eXm�Y[anm'T�YkZUTym'V�o;Txab^%ZUabq_ZUt�w�anSUT�·�m�anT'SfY-�#¿ytb^kVU�AabW~Y[ZUT

Ê_ª



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;
dkT�²pT�m�Y[anVXSU^�eidkT=WsdkV_\ oUancUc;anSUq�dkT�²pT�m�Y[V_d`^��lY[ZUT'S(YkZUT�eXc~T»¤�T�^�ViW~YkZUTxZfwAc�T�dk|�V_tneX^#��antnt;|~T�^kZ;abW±Y[T'o�Wsd`V_\
Y[ZUT}È'T�dkV7��VX�~^kT�Y�Y[d[eim�TX�%\zeijAabSUq�YkZUTK²�eiYkYkT�SUabSUq4VXW�Y[ZUT'^kTHT'�XT�SfY[^(e"\(V_d`TKm�V_\�cUtbanm-e7Y[T�o�T'SUoUT�e��XV_d��
�=ZUan^=tneiYkYkT�d%an^k^`rUT m-eiSH|�T�eXoUo;dkT�^`^kT'o+|fwK^`V_d`YkanSUq
YkZUT opeiY[e!anSfY[V�´=µ+¶�qfeiYkZUT�d`^��p^`V!Y[ZpeiY�d`T'²pT'm'YkanV_SU^
eXdkT
eXcUcUd`V-¤;ab\ze7Y[T�t�w}Zfw�c�T�d`|~VXtnanmi����a�Y[Z"eic~T»¤;T'^ eiY�Y[ZUT
V_dkabq_anSg��¿�W±Y[T�d�Y[ZUTv^kV_d{Y[abSUqU��Y[ZUTv\(V��_T'V_r;Y ViW
Y[ZUT�q_d`V_rUSUoA��dkVXtnt;d`T�\(eXanS;^#^krL·�m�abT�SfY[t�w�oUab�~T�d`T�SfY#Y[ZUeiY�abY#��antbt;SUViY]|~T=WsVAm�rU^`T�oz|fw!YkZUT=���n�(Ykd[eXSU^{WsV_dk\H�

�pX=�OXr� �yçUë?ç0��Y�^§ßaf�_?^9ç0[~éi_'é�ç$f-|
��V4V��_T'dkm'V_\(T}Y[Z;THc;dkV_|UtbT�\ VXWxYkZUT}SUV_S���^`Y[eiY[abV_SpeXd`abY�w¡VXWxYkZUTH¸�µ�RûZlwAc�T�d`|~V_tneX^��� 
c;dkV_c�V_^kT

Y[V£eXcUc;tbw�eXS.¸yµ�R¾m�VXdkdkT'm'YkanV_S�Y[V"YkZUT+´=µ�¶ÍqfeiYkZUT�d`^��%eXan\�T�o�eiY�²�e7YkY[T'SUanS;q�Y[ZUT}ZfwAc~T'dk|�V_t�eX^�^`V
Y[Zpe7Y�Y[Z;T'w�m�eXS�|�T eXcUc;dkV-¤�an\(eiY[T'oz|fwzYkan\�T���abSUoUT'c~T'SUoUT�SfY%cpeXdkeX|~VXt�eX^y¥9a�WgY[ZUT�¸�µ�R×m�V_d`dkT'm'Y[abV_Sz�%T�d`T
c~T'd`WsT'm'Y-��Y[ZUT�wDm'V_rUtno¡T'�XT�S�|�T�eXcUc;dkV-¤�an\(eiY[T'o£��a�Y[ZD^{Y[dkeXanq_ZfYvtnabSUT�^veX^
|�T'WsVXdkT�¬»�H¦yeX\�cU^kVXSÐ¥{¨-©_ª_©f¬
cUdkVXc~V_^`T�oÐY[Z;an^�aboUT-eDWsV_dz^krUcUc;dkT�^`^kabSUq�\!rUtbYkancUtbT�^'��eXSUo � V_^`YkT�dKeXS;oºµ+V_^kZ;T�d¡¥{¨�©X©fð_¬�T»¤AY[T�S;oUT�oºabY
Y[V£rU^kTKYkan\�T���abSUoUT'c~T'SUoUT�SfY�ZfwAc~T'dk|�V_t�ei^�abS.eXS�T'�~V_d`Y�Y[V4|�T'Y`Y[T�d�eXc;cUdkV-¤�an\(eiY[TKr;SUoUT�d`m�V_d`dkT'm'Y[T'oÏV_d
V��_T�d`m�V_d`dkT'm'Y[T'o!ZfwAc~T'dk|�V_t�eX^'�� ���antntXeXcUcUt�wyYkZUT�eitnq_V_d`abYkZU\·ZUT�d`T�YkVxe�^kZ;VXY�dkT�m'V_dkoP|�T�m-eirU^kT]Y[ZUT]q_T'V_tnVXqXw
an^ ^`rU|���Z;V_dkabÈ�V_SfYheit&^kVKY[ZUeiY Y[ZUT�d`T'²pT'm'YkanV_SU^PeXd`T�eXcUcUd`V-¤;ab\ze7Y[T�t�w�^{wA\(\�T'Ykdkanmi�NeX^ Y[Z;T'w��%V_rUtbo£|�T�anS
´=µ�¶4qfeiY[Z;T�dk^'� � abq_rUd`T�«;�b¨-«�^kZ;V?��^�Y[ZUT�¸�µ�Rx��m'V_dkd`T�m�Y[T�o
opeiYhe��� �S!qXT�SUT'd[eXt§�XeXtbt_Y[ZUT%dkT�²pT�m�Y[anVXSU^�Zpe-�XT
|~T'T�SH��T'tnt1m�V_d`dkT'm'Y[T'o���ZUabtnT�Y[Z;TvSUVXan^kT�m'V_SfY[anSlrUT'^xYkV(T»¤;Z;an|Ua�Y�t�eXd`q_T�\(V��_T'V_r;Y���¸xT»¤AY-����T�Y[dkeXSU^`WsVXdk\
Y[ZUT�opeiYhe���abY[Z!eycpeXdkeX|~VXtnanm#�A���!Ykd[eXSU^{WsV_dk\ù¥±Y[ZUT�Ykd[eXS;^`WsV_d`\ m'V_rUtbo!|~T%tnabSUT-eXd�abW;Y[ZUT=¸yµ�Rx��m'V_dkd`T�m'YkanV_S
��ei^&c~T'd`WsT'm'Y»¬�eXSUo�rU^`T�Y[ZUT�^kanqXSpeXt���SUV_ab^kT]^kT'cpeXd[e7Y[anVXS�eXtnqXV_dka�Y[ZU\*YkV�ano;T�SfY[a�W±wPeXSUo�T�¤AYkd[eXm�Y&Y[ZUT�WsV�m'rU^kT'o
T�SUT'dkqXwX��YkZpeiYzan^���YkZUT"¸yµ�Rx��m�VXdkdkT'm'YkT�o·Zfw�c�T�d`|~VXt�eX^'�xei^(�%T"oUano�anS·´�Zpeic;Y[T'dKô;���=ZUT"o;ab�~T�dkT'SUm�T
|~T�Y���T'T�SDYkZUT�T�¤AY[dkeXm'YkT�oD^`anq_SUeXt#T�SUT'dkqXw£eiSUo£YkZUT�V_dkabq_anSUeXt�ope7Yhe}dkT�c;dkT�^`T�SfY[^vSUV_ab^kTX�1��ZUabmhZ¡m'V_SU^kab^`Yk^
SUVXYPV_SUt�w�VXW%q_d`V_rUSUo���dkV_tbtÂ�~|Ur;YveXSfw"T'�XT�SfY[^PY[Zpe7Y ��T'dkT�SUVXY WsVAm�rU^`T�oD|fw�YkZUT�Y[dkeXSU^`WsVXdk\(eiY[abV_Sg�g^`rUmhZ
eX^=ZUT�eXoK��e-�_T'^yeiSUo}d[eXSUo;V_\ùS;V_an^`TX�#�=ZUT�T�¤AYkd[eXm�Y[T�o}^`anq_Speit�m-eiS}YkZUT�S}|�T anSf�_T'dk^`Tv¸yµ�Rx��m'V_dkd`T�m'YkT�og�
eXSUoHVXY[Z;T�d�cUdkVAm�T'^k^`anSUq�^`YkT�cU^�eXcUc;tnanT'oHeX^�rU^krpeitÂ�

� anqXrUdkT�«;�b¨?Ò
^`ZUV���^�YkZUT cpeXdkeX|�V_tnabmx���n�}Y[d[eiSU^`WsV_d`\ÉVXW�Y[Z;T ^kZUVXY�d`T�m�VXdkog�]�=ZUT�T�S;T�dkqiw�WsdkV_\ÕY[ZUT
dkT�²pT�m�Y[anVXSU^vZUeX^�|~T'T�SD\(eXcUc�T�o"YkV+SUT�eXd�È�T'dkV�^`tnV_c�TX�1eiSUo¡|UeXmhjlq_dkV_r;SUoËSUV_ab^kT�Zpei^v|�T�T'S¡q_T'SUT�dkeiY[T'o
WsdkV_\ ^kcUrUd`anV_r;^�eXtbanq_S;\(T'SlYk^£¥9^`cpeiY[aneXt eXtba�eX^`anSUqf¬�VXW
T�abYkZUT�dKYkZUT¡qXdkV_rUS;o���d`V_tnt�VXd}YkZUT4^kabq_SpeXt§�Õ�=Z;T
WsV�m'rU^kabSUq}VXW�Y[ZUT�T�S;T�dkqiw4an^ SUVXY��XT�d`w4^`ZpeXd`c¡|�T�m�eXrU^kT�Y[Z;T�����^[ei\(cUtbanSUqzanSfY[T'd`�ieXt&ab^ ^k\(eXtnt�¥9anS4V_d`oUT�d
Y[Zpe7Y�´ � ��´ � eXSUo}Y[V�e-�_V_abo��;��eXtba�eX^`anSUqf¬��� anqXrUdkTP«U��¨�Êz^kZ;V?��^�YkZUT!^`anq_Speit�T»¤�Ykd[eXm�Y[T'o���abY[Z�YkZUan^x\(VAoUa�upT�o+^kanqXSpeXt���SUV_ab^kTPeXtnqXV_dka�Y[ZU\ÄrU^`anSUq
Y[ZUTycpeXd[ei|~V_tbanm�Y[dkeXSU^`WsVXdk\H�#¸xVXYkTyY[ZUeiY=SUV
Ykd[eXm'T�VXW1Y[Z;T�q_dkVXrUSUo���dkV_tbt�ab^�tbT'W±Y-� � anq_r;dkTy«;�b¨�ªv^kZUV���^=Y[ZUT
SUV_ab^kT
YkZpeiYy��eX^�d`T�\�V��_T�o��NSUVXY�VXSUtbw}Y[Z;T!q_dkVXrUSUo���dkV_tbt�|;r;Y�eXtb^kV�ZUabq_Z��ÂWsdkT��lrUT'SUm'w+anS;m�V_ZUT'dkT'SlY�SUV_an^`TX�
Ö]T�d{wztbabYkYktnT=^`anq_Speit�ZUeX^�|�T�T'SKdkT�\�V��_T'oKeX^�S;V_an^`TX� � abq_rUdkT�«U��¨?úP^`ZUV���^�Y[Z;TycUd`T�^kT'd`�XT�oH^kanqXSpeXt�eiW±Y[T'd�eiS
anSf�_T'dk^`T
¸yµ�RÃZpeX^�|�T�T'S�eXc;cUtnabT�og�

´�V_\�cpeXdkabSUq � anq_r;dkT
«;�b¨?ú���abY[Z+Y[ZUT!abSUcUr;YyopeiY[ezanS � anq_rUd`Tv«;�b¨!^`ZUV���^�Y[Zpe7Y SUVXYyV_SUtbwHZpei^yY[ZUT
q_dkVXrUSUo���dkV_tbtN|~T'T�S�m'V_\(c;tnT'YkT�t�wK^krUc;cUdkT'^k^kT'og�g|Ur�YySUVzeXcUcpeidkT�SfYyoUan^{Y[V_d{Y[anVXSHZUeX^y|�T�T'S�anSfY[d`V�o;rUm�T'o�anS
Y[ZUT ��e-�_T�tbT'Yk^��

� ant�Y[T'dkanS;q�VXW=q_d`V_rUSUoA��dkVXtnt&abS£YkZUT��A���DoUV_\(eXanS"��eX^
\�T�SfY[abV_SUT'o¡abSË´�Zpeic;Y[T'dz¨_¼�dkT�m�eXtnt#YkZpeiYPabY
m�V_S;^kan^{Y[^&ViW�oUand`T�m'Yktbw upt�Y[T'dkanS;qxY[Z;T�q_d`V_rUSUo���dkV_tbtlanSvYkZUT��A����oUVX\zeXabSP�AanexY[ZUT�eXcUcUtbanm�eiY[abV_SvViW�ey^kr;abYhei|UtnT
YheXc�T�d`T�o+\!r;Y[T�YkV(d`T�\�V��_T�Y[ZUT�SUV_ab^kT�T�S;T�dkqiw_�� �S � abq_rUd`T «U�b¨�Ò�YkZUT�opeX^kZ;T�o+�XT�d{Y[anm�eXtNtnabSUT dkT'cUdkT'^kT'SlYk^
Y[ZUTP\(e7¤�an\!rU\ �;���ieXtbrUT�WsrUtbtbw�c;dkT�^`T�d{�_T�o"abSKY[ZUTPopeiY[e(eXS;oHYkZUTvoUeX^kZUT'o�^`t�eXSfY[T'o�tbanSUT�YkZUTv\�anS;an\!rU\
�;���ieXtbrUT#Y[VXY[eXtnt�w dkT�Î`T�m�Y[T�o!eX^�SUVXan^kTi��¿�tnabSUT-eXdgY[eXc�T�d�an^�eXcUcUtbanT�oP|�T'Y��%T�T�S!YkZUT%Y��%VU�#¦�T�d`TX�iYkZUT�d`T�Î`T'm'Y[T'o

Ê_©



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q
SUV_ab^kT�an^=SUViY=Y[ZUTPq_dkVXrUSUo���dkV_tbt�^kabSUm�T�a�Y[^&�;�Â�XeitnrUT'^�eXdkT�V_r;Yk^kaboUT�Y[ZUT�dkeXSUq_T�VXW�Y[ZUT Ykd[eXSU^{WsV_dk\H�peXS;o+^`V
��ei^!SUVXYv\(VAoUT'tnT�o¡|fwDa�Y-�K �Y!d`T�cUd`T�^`T�SfY[^�SUVXan^kTzeX^k^`V�m'a�eiYkT�o£��abY[ZD^kcUrUd`anV_r;^
eXtbanq_S;\(T'SlYk^
eiSUoDSUVXan^kT
cUdkT'^kT'SlY�abSËY[ZUTKope7Yhe;�]eX^
\(T'SlYkanV_S;T�o�|�T'WsV_d`TX� � anq_r;dkT�«U�õðXÓ�^`ZUV���^�Y[ZUTK^`anq_Speit�T�¤AYkd[eXm�Y[T�o�|fwËYkZUan^
\(T�Y[ZUVAog¼lSUV�Y[dkeXm�T�VXW~Y[ZUT�q_d`V_rUSUo���dkV_tbtUan^#c;dkT�^`T�SfY-� � abq_rUd`T=«U�b¨-©�^`ZUV���^%YkZUT�^krUcUc;dkT�^`^kT'oKSUV_an^`TX�#¸�VXY[T
Y[Zpe7Y!eXt�Y[ZUVXrUq_Z"Y[ZUT�\�T'Y[Z;V�o4��ei^
^kr;m�m�T'^k^{WsrUt�anS4d`T�\�V?�AabSUq�eitnt&Y[Z;T(q_d`V_rUSUoA��dkVXtntÂ�N^`V_\�T�^`anq_SUeXt&��ei^
dkT'\(V��_T'o�eXtbV_SUq!��a�Y[Z}abY��#�=ZUan^=ab^=m�tnT�eXd=anS}cpeid`Y[abm�rUtneXd�|�T'Y��%T�T'SË¨_�³Ê�eiSUo�ei|~V_r�Yxð��õÊ�^'�

�pX�� �vë?ç$fXé?ßaf_ç$^�I�_�è#ê fXé-_
R�SUm�T�Y[ZUT(anoUT�e�|~T'ZUanS;o¡Y[Z;T�oUan^`m�d`T'Y[T(q_T�S;T�d[eitnanÈ'T�o�ø�eXoUVXS¡Y[dkeXSU^{WsV_dk\¢eXSUo¡Y[ZUT�^`anq_SUeXt���SUVXan^kT

^kT'cpeXd[e7Y[anVXSKeXtnqXV_dka�Y[ZU\ÜeidkTyr;SUoUT�d`^`YkV�VAog�;a�Y�ab^�d`T�t�e7Y[ab�XT�t�w�^kan\�cUtbT�YkV�eXcUc;tbw�Y[ZUTy\(T�Y[ZUVAo(WsV_d%q_dkVXrUSUo��
dkV_tbtNT�¤AY[dkeXm'YkanV_S��~ei^yoUT'^km�d`an|�T�o�abSHYkZUTPcUdkT���abV_rU^x^kT�m�Y[abV_Sg�=¿ WsT'� oUT�YheXabtn^��pZ;V?�%T'�XT�d'�g\!rU^{Yy|�TPY[eXjXT'S
anSfY[V�eXm'm�V_r;SlY�abSHVXdkoUT'd�YkV�q_T'Y�Y[Z;TP|�T�^{Y�dkT�^`rUtbYk^��

Ø%ßa[1êAç;ëzå�êAë}_?ZU_�è�çUë?ç0��Y�^9ß"f � � � é�ë?ç$[\_�hPY�ë7v x  �Yv��eX^vcUdkT���abV_rU^`tbw4\�T�SfY[abV_SUT�o4Y[ZUeiY
a�W�YkZUTz¸yµ�R
m�VXdkdkT'm'YkanV_S�ab^�c�T�d{WsT�m'Y����%T m-eXS�eXcUcUt�wzevtnanS;T-eXd]���n��Y[dkeXSU^`WsVXdk\ÜY[V
YkZUT�ope7Yhe;��|Ur;Y�^`anSUm'Ty�%T eXdkT
anS}q_T'SUT�dkeXtNrUSUtbanjiT�tbw(Y[V�q_T�Yye�c�T�d{WsT�m'Y�m'V_dkd`T�m'YkanV_S��pe�cUeXd[eX|�V_tbanmx�A���+an^�e�|�T'YkYkT�d�V_c;YkanV_S��

O�ç$[po�êuY!h�_?^EY�è#ê _+x ñNan\�abY[abSUq]Y[ZUT#dkeXSUq_T#VXWA^`tnV_c�T�^NVXWlYkZUT&���n�PYkd[eXS;^`WsV_d`\Ü¥s��Z;T'Y[Z;T�d1tnabSUT-eXd'�-cpeXdkeX|�V_tnabm
V_dP��ZpeiY[T��_T'dh¬��#ab^vYkZUT�^kab\(c;tnT�^{Y���e-wDYkV�eXc;cUtbw¡e+�A����oUVX\zeXabS£uUtbY[T'dkabSUq�^`anSUm'T(Y[Z;V_^kT�T��_T'SlYk^
��abYkZ(^`tnV_c�T�^]V_r�Y[^kaboUT=Y[ZUT�d[eiSUq_T�VXW�YkZUT�Y[d[eiSU^`WsV_d`\Í^ktbV_c�T�^#��antbtUSUVXY�|�Tx\�V�o;T�tnT'o�|lw�YkZUT=Y[dkeXSU^{�
WsV_d`\zeiYkanV_S��+�=ZUab^!an^'�&ZUV��%T'�_T'd��%e�^kVX\(T���ZpeiY�m'dkrUoUT�eXcUcUd`VfeXmhZËY[V+Y[ZUT�c;dkV_|UtbT�\ÿ|�T�m-eirU^kTKa�W
^kc;rUdkabV_rU^=eXtbanq_S;\(T'SlYk^]V�m'm�rUd'��Y[Z;TyY[dkeXSU^`WsVXdk\Ü��antbt�\�VAoUT�t�eXSUoKT»¤AY[d[eim'Y�YkZUT�\ùeX^�^`anq_SUeXtÂ� Ñ abY[Z
Y[Z;T�^kabq_SpeXtÌ��SUV_ab^kT�^kT'cpeXd[e7Y[anVXSKeXtnqXV_dka�Y[ZU\H�f��T m�eXSKanS�c;dkanS;m�anc;tnT�mhZUV�VX^kT�eXSfw(dkT-ei^kV_Spei|UtnT�dkeXSUq_T
VXW]^`tnV_c�T�^'��^kabSUm�TPY[ZUTv\(T�Y[ZUVAo�ab^ySUVXYx|peX^`T�o"V_S�^ktnVXc~TPuptbYkT�dkabSUqU�� �Y ab^���ab^kTX�~SUT'�XT�d{Y[ZUT'tnT�^`^��NY[V
dkT'^`Ykdkanm�Y�Y[ZUT�d[eiSUq_T�VXW%^ktnVXc~T'^Pr;^kT�o£Y[VKY[Z;V_^kT�Y[Zpe7Y ��antnt�m�V_d`dkT�m�Y[t�w"oUT�^`m�d`an|�T�YkZUT�T'�XT�SfY[^PY[ZpeiY
�%T�m�VXSU^kaboUT�d�^kabq_SpeXt�eXS;oFeXtbtnV��ÕY[ZUT+rU^kTHVXW e£^k\(eXtnt�^[eX\�cUtnabSUq"anSfYkT�d`�ieXt�abS.^`tnV_c�TX�%Y[ZUT'dkT�|fw
e-�_V_aboUanS;q�YkZUT
c�V_^k^`an|Uabtna�Y�w�VXW]eitna�ei^kanS;q�SUV_an^`TX�� �S+YkZUan^�^kT'SU^kTi��Y[Z;Tv\�V�o;abupT'o�¦xeXdktneXSg®^x\�T'YkZUV�o
\(e�w�|~T�d`T�qfeidkoUT'o¡ei^�e}ZfwA|Ud`ano4VXW�¦yeXd`t�eXSg®^�^`anq_Speit���S;V_an^`Tv^`T�cpeXdkeiY[abV_S£eXtnqXV_dka�Y[ZU\ ¥9|UeX^kT'o£VXS
È�T'dkV_abSUq}V_r;YveX\�cUtna�Y[rUo;T�^�|�T�tbV?�ÍeK^`Yhe7Y[an^{Y[abm-eXtbtbwHoUT�d`ab�XT�o¡YkZUdkT'^kZUVXtno4�XeitnrUT-¬�eXSUo¡¦yeX\�cU^kVXSg³^
���n�4uptbYkT�dkabSUq4¥s|peX^kT'o4V_S4\!r;Y[abSUq�VXW�d`T�q_abV_SU^�oUT'T�\�T�o4Y[VK|�T�SUV_ab^kT�¬»�v �Y�ab^ eXtb^kV}eXo;�Aab^[eX|UtbT
Y[V
rU^`Tve!SlrU\
|~T'd=VXW�^`tnV_c�T�^%Y[ZpeiY�ab^�tnT'^k^�YkZpeXS}V_d�T'�ArUeXtgY[V!YkZUT SlrU\!|�T�d�VXW1Y[dkeXm�T'^=|~T'm-eXrU^`T Y[ZpeiY
q_rpeid[eXSfY[T'T�^!YkZUTK|~T'^`Y�c�T�d{WsV_dk\(eXSUm'T�VXW�Y[ZUT � ��Æ�ø�eXoUVXSËY[d[eiSU^`WsV_d`\+�&eX^!��ei^�\(T'SlYkanV_S;T�o�anS
´�ZpeXc�Y[T�dxð��

�vë?êlè�ë}YOf_êd_:_-ß"[popx ½�anS;m�TxYkZUT�\�T'YkZUV�o(^`YkdkV_SUqXtbw�oUT�c�T�S;oU^=V_SKeX\�cUtbabY[r;oUT�ZUan^{Y[V_q_dkeX\�^%oUT'dka��_T�o�Wsd`V_\
Y[Z;T!opeiY[e;��a�Y�an^xan\�c~VXd`YheiSlY�Y[ZUeiY�eXtbt1YkZUT
Ykd[eXm'T�^ |�T!|UdkVXrUq_ZfY�Y[V�eX|~VXr;YyYkZUT�^[eX\�T!ei\(cUtbabYkrUoUT
|�T'WsV_d`T�eXcUcUt�w�abSUqzYkZUT�\(T�Y[ZUVAog�v��dkeXm�T'^���abY[Z£eX|;SUV_dk\(eXtbtbwK�%T-eXj"ei\(cUtbabYkrUoUT
tbT'�XT�tÂ��oUrUT�c~T'd{�
ZpeXc;^�YkV}c~VAV_d�q_T'V_cUZUVXSUT�m�V_rUc;tnanS;qKV_d�eXSfw"VXYkZUT�d d`T-eX^`V_Sg�1^kZUVXrUtno4|�T�|UdkV_r;q_ZfYPYkVKY[ZUT�^keX\(T
eX\�cUtna�Y[rUo;T�tbT'�XT�t;ViWUY[ZUT�VXY[ZUT'dk^'�_^kVyYkZpeiY�SUV eX\�cUtna�Y[rUo;T]�ieXd`a�eiYkanV_S;^�VAm�m'rUd�YkZpeiY#eidkT�S;VXY&d`T�t�e7Y[T�o
Y[V�Y[Z;Tv^`anq_Speit1eXSUoHSUV_an^`T�m�V_SfY[T'SfY�VXW�Y[ZUTPopeiY[e;���=ZUab^�m-eXS+|~T�oUV_S;Tv|fw+eXcUcUt�wAanSUq�^kVX\(T Y[dkeXm�T
|peXtneXSUm'anSUqU�y�=ZUan^'�NZUV���T��_T�d'�1^kZUV_r;tno"|�T!oUV_SUT!��a�Y[Z"m�eXdkT}¥s\zeijAabSUqz^`rUdkT!YkZpeiY�YkZUT�|peXtneXSUm'anSUq
an^�SUViYv^{wA^`Y[T'\ze7Y[anm���a�Y[Z£VX��^`T'Yh¬���abW%¿�ÖxR�eXSUeXtbwA^kab^�an^�T�¤�c�T�m'YkT�oDYkV+|�T�c~T'd`WsV_d`\(T'o£��a�Y[Z4Y[ZUT

úXÓ



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;
upt�Y[T�d`T�o�ope7Yhe;�4¿�q_T'V_\�T'Y[d`anm�eXt]^kcUd`T-eXoUabSUq"m�VXdkdkT'm'YkanV_S�ab^�eXtn^`V�m�VXSl�XT�SUabT�SfY�Y[V�|;dkanS;q�rUc�Y[ZUT
t�e7Y[T T�S;T�dkqiw_�

�pX=� Q±Y�vDè�çUë7ßa_:Y�[ Y!hxOzêd_:Z\^±é-_
¦ye-�AanSUq�m'V_\�cpeXdkT'oÐY[ZUT4eXm�Y[abV_SÐVXW�Y[ZUT�u;�_T£\(T�Y[ZUVAoU^�cUd`T�^`T�SfY[T'o*anSÏYkZUan^KmhZUeXc;Y[T'd¡¥9tnV�����m�r;Y

WsdkT'�Ar;T�SUm�wÐuptbYkT�dkabSUqU� � �ÿ\(V��XT�V_r;YKuUtbY[T'dkabSUqU��^kabq_SpeXtÌ��SUV_ab^kTH^kT'cpeXd[e7Y[anVXSÏ��abY[Z·tbV�m�eXtx^`t�eXSfYK^{YheXmhjl^'�
^kabq_SpeXtÌ��SUV_ab^kTP^kT'cpeXd[e7Y[anVXS�VXW%¸�µ�Rx��m�V_d`dkT�m�Y[T'oD´=µ+¶ÇqfeiYkZUT�d`^��1eXS;o������4\�V��_T'V_r;Y�upt�Y[T'dkanS;ql¬=WsVXdyY[ZUT
^krUc;cUdkT'^k^kabV_SËVXW�q_dkVXrUSUo���dkV_tbt#anS"Y[ZUT�Y[T'^`YPupT�tbo¡d`T�m�VXdkog�� �SUV��Ü^kr;\(\(eXdkabÈ�T�e}m�V_\�cpeXd`an^kVXS¡VXW%Y[ZUT'and
dkT't�eiYkab�_Tyc~T'd`WsV_d`\zeXS;m�T�^=VXS}YkZUT�|peX^`an^=VXW1Y[Z;dkT�T�m'dkabYkT�d`a�e;ö�tnT'�XT�tNVXW�q_d`V_rUSUoA��dkVXtnt�^`rUcUcUd`T�^`^kanVXSg�ptnT��_T�tNViW
^kabq_SpeXtgc;dkT�^`T�d{�Xe7Y[anVXS�eXS;oHm'V_^`Y��

�=ZUT�m�V_\�cpeXd`an^`V_S}VXW�YkZUTPc~T'd`WsV_d`\zeXS;m�T VXW�Y[ZUT'^kTv\(T�Y[ZUVAoU^=anSKYkT�dk\�^�VXW&^`anq_SUeXtgcUd`T�^kT'd`�ieiYkanV_SHan^
|peX^`T�o£V_S"Y[ZUT�d`T�^kr;tbY[^�^`ZUV���S¡abS � anq_r;dkT!«U�®«�WsV_d�YkZUT�tnV�����m'r;Y WsdkT'�lrUT�SUm�w"uptbYkT�d`anSUqU� � anqXrUdkT!«;�õª�WsV_d
Y[ZUT � � \�V?�XT�V_r�YPuUtbY[T'dkabSUqU� � abq_rUd`T!«U��¨?ð(WsV_d�Y[Z;T�^kanqXSpeXt���SUV_ab^kT
^`T�cpeid[eiYkanV_S£eXtbq_V_dka�Y[ZU\�rU^`anSUqKtbV�m�eXt
^ktneXSfY�^{YheXmhjl^�� � anqXrUdkT�«U��¨�Ê WsV_d#Y[ZUT�^kabq_SpeXtÌ��SUV_ab^kT=^`T�cpeXdkeiY[abV_S(eXtnq_VXdkabYkZU\ÃeXcUcUtbanT�o�Y[Vv¸�µ�Ry��m�V_d`dkT'm'Y[T'o
´=µ�¶ÏqfeiYkZUT�d`^���eXS;o � abq_rUd`T�«U�õðXÓ!WsV_d�¦yeX\�cU^`V_Sg®^��A���HuptbYkT�d`anSUq�\�T'YkZUV�o��

 �S.YkT�d`\(^�VXWyYkZUT�abd�c~T'd`WsV_d`\zeXS;m�TKY[V£SUV_ab^kT}dkT�Î`T�m'YkanV_S���Y[ZUTHm�VX\(cpeidkan^`V_S�anSf�_VXtb�_T'^ � anq_rUd`T}«U�òÒ
WsV_dzYkZUT"tnV�����m'r;Y�Wsd`T��lrUT�S;m'wÐupt�Y[T�d`anSUq;� � anq_rUd`T�«U�³©ËWsV_dzYkZUT � �ÿ\(V��_T'V_r;YKupt�Y[T'dkanS;qU� � anqXrUdkT�«;�b¨�ª
WsV_d�Y[ZUTP^kabq_SpeXtÌ��SUV_ab^kT ^`T�cpeXdkeiY[abV_S�eitnq_V_d`abYkZU\ÉrU^`anSUq(^ktneXSfYx^{YheXmhjl^'� � anqXrUdkT�«U��¨�ô�WsV_d�YkZUTP^kanqXSpeXt���SUV_ab^kT
^kT'cpeXd[e7Y[anVXS"eXtnqXV_dka�Y[ZU\ÉWsVXdy¸yµ�Rx��m�VXdkdkT'm'YkT�o¡´=µ�¶·qfeiY[Z;T�dk^'�geXS;o � anq_r;dkTP«U�b¨-©�WsV_dy¦yeX\�cU^kVXSg³^����n�
uptbYkT�d`anSUq�\�T'YkZUV�o��

�=ZUT�dkT�^`rUtbYk^
abSDeXtbt&Y[ZUT'^kT�upq_rUd`T�^!eidkT�q_d[eXo;T�oDqXV�VAog�NW9eXand�V_d�c�V�VXdPVXS¡Y[Z;Tz|peX^`an^PVXW���ZUeiY!eiS
anoUT�eXt1Zfw�c�VXYkZUT'Ykanm-eit�\�T'YkZUVAoH�%V_rUtbo�oUVU��eXS;o�eXd`TPY[eX|UrUtneiY[T'o+abS+��eX|UtbTv«U��¨_��´�VX^`Y�ab^�q_d[eXo;T�o+Y[eXjlanSUq
Y[ZUT�W9eX^{Y[T�^{Y�\�T'YkZUV�o�¥9tbV�����m�r�Y�uUtbY[T'dkabSUql¬&eX^%ePd`T'WsT'dkT�S;m�TX�;eXSUozeX^k^`anq_SUabSUq Y[ZUT�VXYkZUT�d�m�V_^{Y[^%dkT�tneiY[a��_T=Y[V
abY��vÅ%VXY[Z"Y[Z;T!�����"uUtbY[T'dkabSUqKeXSUo�YkZUT�^kabq_SpeXtÌ��SUVXan^kTP^kT'cpeXdkeiY[abV_S.¥§eXc;cUtnabT�o�YkV+¸yµ�Rx��m'V_dkd`T�m'YkT�o¡´=µ�¶
qfeiYkZUT�d`^h¬veidkTz\�V_d`T(T»¤;c�T�S;^kab�XTK|~T'm-eXr;^kTzYkZUT'w¡rU^kT(Y[ZUT(\(V_d`T(m'V_^`Yktbw � �ÂÆÉab\(cUtbT�\�T�SfYhe7Y[anVXSg�H´�V_^`Y
m�V_r;tnoD|�Tzd`T�oUr;m�T�o�abS£YkZUT�^`TKeXcUc;dkVfeXmhZ;T�^!a�W=eHÀ��ÂÁ�V_d
eXS � ���Éan\�cUtbT�\�T�SfYheiYkanV_S"ViW�Y[ZUT�Y[dkeXSU^`WsVXdk\
��T'dkTHrU^kT'og��|Ur�Y(ab\(c;tnT�\�T�SfY[eiY[abV_SU^
abS�Y[ZUT'^kTHoUV_\(eXanSU^
Zpe-�_T}Y[ZUT}rUSpeim�m�T'c;Yhei|UtnTH^kZUVXd`Y[m'V_\�anSUq_^�ViW
tnab\(a�Y[T�oËWsVAm�r;^kanS;q£m�eXcpeX|;antna�Y�w�eXS;o�T'oUq_THT'�~T�m'Yk^�eX^���eX^�\(T'SlYkanV_S;T�o.anSF´�ZpeXc;YkT�dzð����=Z;T+^`anq_Speit��
SUV_ab^kTK^kT'cpeXdkeiY[abV_S�eXtnqXV_dka�Y[ZU\ ��abYkZ�\zeiSlwDtnVAm-eXt%^ktneXSfY�^`Y[eXmhjl^(ab^!cpeXd{Y[anm'rUt�eidktbw£T»¤;c�T�S;^kab�XT+|�T�m�eXrU^`T
^kV£\zeiSlwDtnVAm-eXt%^ktneXSfY�^`YheimhjA^�SUT'T�o.Y[V4|~TKm'V_\�cUr;Y[T'og�Ë¿xqfeXanS���m'V_^`Y�m'V_rUtno�|�T}dkT'oUrUm�T'o�|fw�rU^`anSUq
an\�cUtnT'\(T'SfYheiYkanV_SU^�VXWNYkZUT�Y[dkeXSU^`WsVXdk\ÕVXY[ZUT'd�Y[ZUeXSKY[ZpeiY�anSzYkZUT � �ÂÆ×oUV_\(eXanS���|Ur�Y�eiY�YkZUT�T�¤�c�T�SU^`TvViW
^[eXm'dka�upm�abSUq�eXm�m'rUd[eXm�w}VXW�Y[ZUT�dkT'^krUt�Y[^'�

�=ZUan^%YheX|UtbTyabSUoUanm�eiY[T'^%YkZpeiY-��V_S�Y[Z;T |peX^kab^�VXW1d`T�^kr;tbY[^%WsV_d�Y[Z;TyY[T'^`Y[^=VXS�Y[ZUT�upT'tno�^`ZUVXY�d`T�m�VXdkoKanS
� anqXrUdkT�«U��¨_�1Y[ZUT�^`anq_Speit���S;V_an^`T!^kT'cpeXd[e7Y[anVXSDeXtbq_V_d`abY[Z;\+����a�Y[Z"Y[Z;T(\�V�o;abupm�eiY[abV_S"anSfY[d`V�o;rUm�T'o¡abS£YkZUan^
mhZpeXc;YkT�d'�Nan^�c�T�d`ZpeXcU^�YkZUT�|~T'^`Y VXc;Y[abV_S�WsV_d�qXdkV_rUS;o���d`V_tnt1^kr;cUcUdkT'^k^`anV_S£abW#�%T�eXdkTv��antntbanSUq�Y[VKcUe�w+Y[ZUT
T�¤AY[dke�m'V_^`Y��

ú�¨



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

��ei|UtnT «U��¨_�]´�VX\(cpeidkan^`V_SK|�T'Y��%T�T�SHY[ZUT o;ab�~T�dkT'SfY�\(T�Y[ZUVAoU^�WsV_d�qXdkV_rUS;o���d`V_tnt�^krUc;cUdkT'^k^kabV_SHcUdkT'^kT�SfYkT�o
anS�YkZUan^ mhZpeic;Y[T'd����=ZUT�SlrU\!|�T�d`^�anS"cpeXd`T�SfY[Z;T�^kab^�V_S"Y[ZUT�t�ei^`Y m'V_tnrU\�S"dkT'cUdkT'^kT'SlYPd`V_rUq_Z4m�VX\(cUr�Yhe7�
Y[abV_SpeXt1m�VX^`Y d`T�t�e7Y[ab�XTPYkVzY[ZUeiY�VXW�Y[ZUT!tbV�����m�r�YxWsd`T��lrUT�S;m'w�uUtbY[T'dkabSUqz\�T'YkZUV�o��x��dkrUT
dkT�tneiY[a��_TPm�V_^{Y-�gViW
m�V_r;dk^kTi��oUT�c�T�SUo;^xV_SHoUT�YheXabtn^�VXW�^kViW±Y���eXd`Tvab\(c;tnT�\�T�SfY[eiY[abV_S�eXS;o+Zpeidko;��eXdkT�rU^`T�og�

ä×êfé?æpY�] LgßEo	[1ç$^ ÝõY~ßa_�ê Q�Y�_'é
è�ë?ê _�êlë�åUç;é?ßEY�[ _?Z1è�è�ë?êd_:_-ßaY�[

ñNV�����m�r�Y�Wsd`T��lrUT'SUm'wKupt�Y[T'dkanS;q ¶�VAV_d ï�VAV�o ï�VAV�o£¥�¨?¬

� �Ã\�V��_T�VXr;Y�uptbYkT�dkabSUq � eiand ¶�V�VXd ï�VAV�o£¥§ð_¬

½�anq_SUeXt���SUV_an^`Ty^`T�cpeXdkeiY[abV_S ï V�VAo � eXabd ¶�V�VXd
¥9Ê_Óf¬
¥9ñ1VAm-eitg^ktneXSfY�^`YheimhjA^[¬

½�anq_SUeXt���SUV_an^`Ty^`T�cpeXdkeiY[abV_S ï V�VAo ï�VAV�o � eXabd�¥§Êf¬
¥§¸yµ�Rx��m�VXdkdkT'm'YkT�o"´=µ+¶FqfeiYkZUT�d`^h¬

���n�HuUtbY[T'dkabSUq � eiand ï�VAV�o � eXabd�¥9«l¬

ú_ð



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

20

40

60

80

Fr
eq

ue
nc

y 
(H

z)

-0.005 0 0.005
Wavenumber (1/m)

FHGJI �p«;�òú�� � ��� ^kc�T�m'YkdkrU\ÄViW�YkZUT � ��� uptbYkT�dkT'o}^kZUVXY�d`T�m�VXdkog�]�=ZUT�uptbYkT�d=^`tnV_c�T�^�Zpe-�_T�|�T�T'S�mhZUV_^`T�S
^`V(ei^�YkV�È�T�d`V(VXr;Y�Y[ZUT�t�eidkq_T»��\�V?�XT�V_r�Y=SUV_ab^kT�dkT'q_anV_S}eiSUoHYkZUT�dkT'q_anV_S}VXW�eXtba�eX^`T�oKSUV_ab^kTi�

úXô



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

Trace Number

FHGJI �p«U�³ª;� � ��� uptbYkT�d`T�o}^kZUViYxd`T�m'V_dkog�%½�VX\(T q_d`V_rUSUoA��dkVXtnt�S;V_an^`TP^{Y[abtnt�d`T�\(eXanS;^��

úi«



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

Trace Number

FHGJI ��«;�õ©;� � ����T»¤�Ykd[eXm�Y[T'o�q_dkVXrUSUo���dkV_tbtÂ�1Ö�and{Y[rpeitntbw!SUV
^`anq_Speit���eX^�T»¤AY[d[eim'Y[T'o}eXtnVXSUqP��a�Y[Z�Y[ZUTxSUV_an^`TX�

ú_Ò



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

200

400

600

800

Ti
m

e

12 17 22 27 32
Trace Number

FHGJI �p«U��¨�Ó;�#¿���anS;oUV���VXW�Y[ZUT�^`ZUVXY�dkT'm�V_d`og��ð�¨ Y[dkeXm�T'^���aboUT�eXSUoHm�T'SlYkT�d`T�o"eiY=Ykd[eXm'Tvð_ð��

úXÊ



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

200

400

600

800

Ti
m

e
10 28 46 64 82

Slope (ms/km)

FHGJI ��«U��¨_¨_�¡½�tneXSfY!^{YheXmhjËViW=Y[ZUT���abSUoUV���T'o�opeiYhe��£�=Z;TK^kT�qX\(T'SlYk^�VXW�Zfw�c�T�d`|~VXt�eX^'��|�T�abSUq"eXtb\(VX^`Y
tnabSUT-eXd'�_��T'dkTyWsVAm�r;^kT�o(|fw�YkZUT�Y[d[eiSU^`WsV_d`\ze7Y[anVXS(e7Y%Ykan\�T�^]|~T�Y���T'T�SK«fÓXÓveXS;o�Ê_Ó_Ó�\�^��#Å�T'm-eXr;^kTyViWgY[ZUT
^k\(eXtnt�SAr;\!|~T'd=VXW�Ykd[eXm'T�^'�UY[ZUab^�WsV�m'rU^kabSUq�an^=SUVXY��XT�d`w}^`ZpeXd`cg�

ú_ú



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

trace number

FHGJI �p«U��¨?ð��b
�¤AY[dkeXm'YkT�o�^`anq_SUeXtgrU^`anSUq�Y[Z;TPtbV�m�eXt�tbanSUT�eXd�^`t�eXSfY�^`Y[eXmhjKeXcUc;dkVfeXmhZ���µHV_^`Y�VXW�Y[ZUT
q_dkVXrUSUo���dkV_tbt~��eX^�T�¤AY[dkeXm'YkT�og��|Ur;Y�^`V_\(T�d`T�\(eXanSUo;T�d�m�eXS+|�T�^kT'T�S�e7Y�eX|~VXr;Y�ª_Ó_Ó�\�^��

úXª



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

trace number

FHGJI �;«U�b¨-ô;�b
�¤�Ykd[eXm�Y[T'o�SUV_ab^kT rU^`anSUq�Y[Z;TPtbV�m�eXt�tbanSUT�eXd�^`t�eXSfY�^`Y[eXmhj}eXcUc;dkVfeXmhZ��]Öyand{Y[rpeXtbtbw�SUV�T�SUT'dkqXw
WsdkV_\ÕY[ZUT�^kabq_SpeXt~��eX^�T�¤AYkd[eXm�Y[T�o��

úX©



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

Trace Number

FHGJI �;«U�b¨�«U�]¸�µ�Rx��m�V_d`dkT�m�Y[T'o�anS;cUr;Y�^kZ;VXY�dkT�m'V_dko��

ª_Ó



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

1

2

3

Ti
m

e 
(s

ec
)

-50 0 50 100 150
Moveout at farthest offset (ms)

 

FHGJI �~«;�b¨?ÒA��¶�eXdkeX|~VXtnanm �A����Ykd[eXSU^{WsV_dk\ÄViW&upT�tbo�^kZ;VXY-���=ZUT�¸yµ�Rx��m'V_dkd`T�m'YkT�o�d`T'²pT'm'YkanV_SU^yZpe-�_T
|�T�T'S
\zeicUc~T'oFm'tnV_^`THYkV¡È'T�dkVH�;���ieXtbrUTX�F�=ZUTH�XT�d{Y[anm�eXt�opeX^kZ;T�oÏtbanSUTKd`T�cUd`T�^kT'SfY[^zYkZUT�\(e7¤�an\!r;\¾�;�Â�XeitnrUT
WsrUtnt�w}cUdkT'^kT'd`�_T'oËeXS;o�Y[ZUT
^kt�eiSlYkT�o"opei^kZUT'o£tbanSUT�Y[Z;T!\(abSUan\
rU\ �;�Â�XeitnrUTPY[VXY[eXtnt�wKdkT�Î`T�m'YkT�og��¿ÍtbanSUT�eXd
eX\�cUtna�Y[rUoUTxYheXc�T�d=ab^�eXcUcUtbanT�o}|�T'Y��%T�T'S+Y[Z;T�Y��%VU�

ª;¨



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

tim
e 

(s
)

10 20 30 40
trace number

FHGJI ��«U�b¨-Ê;�H
�¤�Ykd[eXm�Y[T'o�^kabq_SpeXtg��a�Y[Z+YkZUTP\(VAoUabuUT�oH^kanqXSpeXt���SUV_ab^kT ^kT'cpeXdkeiY[abV_S�eXtbq_V_d`abY[Z;\+��¸xViY[T�Y[ZpeiY
SUV�q_d`V_rUSUoA��dkVXtnt]ZpeX^v|~T'T�S�tnT�W±Y!eiSUoDY[Z;T�dkT�²pT�m�Y[anVXSU^
Zpe-�XTK|~T'T�SËd`T�m�V��XT�dkT'o�T��_T'SËWsV_dvYkZUTz^`ZUV_d`YkT�^{Y
VX�~^kT'Yk^��

ªfð



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

1

2

3

tim
e 

(s
)

10 20 30 40
trace number

FHGJI �U«U��¨?ú��b
�¤AY[dkeXm'YkT�o�^`anq_SUeXt���abYkZKY[ZUT�\�V�oUa�upT�oK^`anq_SUeXt���SUV_an^`T�^kT'cpeXdkeiY[abV_SHeXtnq_VXdkabYkZU\ÕeiW±Y[T'd�Y[ZUT
eXc;cUtnabm-eiYkanV_S�ViW&eXSHanSf�XT�dk^`T
¸yµ�RÃm'V_dkd`T�m'YkanV_S��

ª_ô



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

tim
e 

(s
)

10 20 30 40
trace number

FHGJI �p«U��¨�ª;�b
�¤AY[dkeXm'YkT�o�S;V_an^`T���abY[ZKYkZUT�\(VAoUabuUT�o}^kabq_SpeXtÌ��SUV_ab^kTx^kT�cUeXd[eiYkanV_SHeXtbq_V_d`abY[Z;\+�1Ö]T�d{w}tnabY`Y[tbT
^kabq_SpeXtgZUeX^�|~T'T�SHT�¤AY[dkeXm'YkT�o�ei^�S;V_an^`TX�

ªX«



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;

0

1

2

3

Ti
m

e 
(s

)
10 20 30 40

Trace Number

F�GJI �U«U��¨�©;��½�abq_SpeXtgT»¤AY[d[eim'Y[T'oH��a�Y[Z+e�cpeXd[ei|~V_tbanmyøxeXo;V_SHYkd[eXS;^`WsV_d`\�eXSUo+e�\!r;YkTX�]�=ZUan^�\�T'YkZUV�o
��eX^�eXtn^`V�^`rUm�m'T�^`^`WsrUt�anS}^kr;cUcUdkT'^k^`anSUq�Y[ZUT�q_d`V_rUSUo���dkV_tbt�SUVXan^kTi�

ªfÒ



K 4L27AD<E,BMON>MP*�47A�,3QSR�,>TU4WV�(-Q

0

1

2

3

Ti
m

e 
(s

ec
)

10 20 30 40
Trace Number

FHGJI �U«;�òðXÓ��]¸xV_ab^kT�^krUc;cUdkT'^k^kT'o���abYkZHe�cpeid[eX|�V_tnabm�ø�eXoUV_SKYkd[eXSU^{WsV_dk\�eXSUo+e�\
r;Y[Ti�]¸xVXYkT�YkZUT
dkT�^`anoUrUeXtNT�¤AY[dkeXm'YkT�o+^kanqXSpeXtg|�T'Y��%T�T'SD¨_�³Ê(eiSUo+ð��òð�^��

ª_Ê



')(+*-,�( .0/"13254768,:9;	(-<=68,>6?.?@0@	A�,B6C6D<E(-;
Q
æ1çUè�é-êAë��

ä î}Ø�Mví��vØ�Ù�Lgî����PO�ÙvL�Lgí�Ú�Ý
�OX§ì í:[~é-ë}YO]\ZUfXé?ßEY	[

µ+rUt�Y[anc;tnT�^�eXd`T�^kT'an^`\(abm+T'SUT�d`qXw�YkZpeiYzZpeX^�d`T'²pT'm'Y[T'oÐWsdkV_\ \�V_dkT}Y[ZpeiSÏV_SUT�abSfY[T�d{W9eXm�T+|~T�WsV_dkT
|~T'anSUq(dkT'm�V_d`oUT�o"e7Y�YkZUT
^`rUd`W9eim�T
ViW&Y[ZUTPT-eid`Y[Z��H
]S;T�dkqiwHWsd`V_\Ä\!rUt�Y[abcUtnT'^=an^xeXS�rUS;oUT�^`and[ei|UtnT�WsT-eiYkrUdkT
anS.^kT'an^k\�anm}d`T�m�VXdkoU^zeXSUoFabSF^`V_\(T}m�eX^kT'^�m-eXS�^kV¡oUV_\�anSpeiYkTKV��_T�d(cUdkab\zeid`w�d`T'²pT'm'Y[abV_SU^�Y[ZpeiY�YkZUT'w
cUdkT'm�tbrUoUT}Y[ZUT}ano;T�SfY[a�upm-eiYkanV_S�eiSUo�anSfY[T'dkcUd`T'Yhe7Y[anVXS.ViWxYkZUT}cUdkab\zeXd`anT'^��]T�^`c~T'm�a�eitntbw¡anS�\(eXdkabSUT�ope7Yhe;�
´�V_\�\(V_S�\!r;tbY[abcUtnT»��^`rUcUcUd`T�^k^`anV_S�\�T'YkZUVAoU^�m-eXS.|~T}d`V_rUq_ZUt�w�oUa���aboUT�o�abSlYkV"Y���V¡\zeXabS�m-eiYkT�q_VXdkanT'^�ö
Y[ZUVX^kT+YkZpeiY(T�¤�cUtbV_abY�Y[ZUTHc�T�dkabV�o;anm�a�Y�w�VXW�YkZUT�\
rUtbYkancUtbT�^H¥9\(eXabSUtbwDcUdkT'oUanm�Y[ab�XT�oUT'm�V_Sf�XV_tnr;YkanV_Sp¬�eXS;o
Y[ZUVX^kT Y[Zpe7Y�T�¤�cUtnVXabY�YkZUT oUab�~T�d`T�SUm'T�anSK\�V?�XT�V_r�Yx|�T'Y��%T�T'S+YkZUT cUdkab\zeidkanT'^�eXS;oHYkZUT \!rUt�Y[anc;tnT�^�¥sYkZUT�^`T
anSUm'tnrUo;T � ���*uptbYkT�dkabSUqveXSUoz�A����upt�Y[T'dkanS;ql¬���¦xT�d`TX�� �d`T'�AanT��ÐY[ZUT'^kT�\�T'YkZUVAoU^�eXS;o�antbtnrU^{Y[d[e7Y[T�ev��e�w(anS
��ZUanmhZ}Y[Z;T ^kanqXSpeXt���SUV_ab^kTy^`T�cpeid[eiYkanV_S}eXtbq_V_d`abY[Z;\Õc;dkT�^`T�SfY[T'o�abSH´�ZpeXc;YkT�d�ô!m-eXS}|�T rU^kT'oHYkV�^krUcUc;dkT�^`^
\!rUt�Y[anc;tnT�^'�

� anqXrUdkT�ÒA�b¨�^kZ;V?��^ve�Y[T'^`YPopeiY[eX^kT�YP��a�Y[Z4^kaÌ¤"ZUVXdkanÈ'V_SfYheXt�T'�_T'SfY[^���^kab\!rUt�e7Y[anS;q�¸�µ�Ry��m�V_d`dkT'm'Y[T'o
cUdkab\zeidkanT'^���eXSUo4^kaÌ¤"tnV�����\(V��_T'V_r;Y ZfwAc�T�dk|�V_tneX^��N^`an\!rUtneiY[abSUq�Y[ZUT�rUS;oUT�d���m�VXdkdkT'm'YkT�oD\
rUtbYkancUtbT�^�� �=Z;T
eX\�cUtna�Y[rUoUTyd[eiYkanV!VXW�Y[Z;TP\
rUtbYkancUtbT�^%YkV�Y[ZUT�cUd`an\(eXdkabT�^�ab^�«Uö�¨_�#�=ZUTPopeiYhe�^`T'Y�m�V_S;^kan^{Y[^�VXW%¨�Ó_Ó
Ykd[eXm'T�^��
��abYkZH¨-Ó_Ó_Óy^keX\(c;tnT�^�T-eXmhZg�AeiY]«7��\�^�^[ei\(cUtbanSUqyanSfY[T'd`�ieXtUeiSUo�Y[d[eim�T=^kcUeXm�abSUq VXW~ô_Ó7��\+�� �Y]an^&ab\(c�V_d{YheXSfY
Y[V�S;VXY[TzYkZpeiY!YkZUTKeX\�cUtbabY[r;oUT�VXW=Y[ZUTz^kanqXSpeXt�anSDYkZUT�^`TK\(VAoUT�tbT�oËoUeiYhe�ab^vYkZUT�^[ei\(T(V_S�eXtnt#Ykd[eXm'T�^��
�=ZUT�d`T'WsV_d`TX��V_SUT�\(T�eX^krUd`TyVXW~Y[ZUT�^kr;m�m�T'^k^=VXWNeXSfw�\!rUtbYkancUtbT���^krUcUc;dkT�^`^kabV_S�eXtnq_VXdkabYkZU\Ã��abtntp|�T�YkZpeiY�Y[ZUT
V_r;YkcUr;Y�opeiY[e�T»¤�ZUan|Ua�Y�eX\�cUtna�Y[rUoUT'^�Y[ZUeiYxeXdkT abSUoUT�c�T�S;oUT�SfYxVXW�Vi��^`T'Y-�

�OXnü Û`�hà lq^sé-êAë7ßa[Uo
�=ZUT�rU^kT�VXW � ���·upt�Y[T'dkanS;q�Y[V�^krUc;cUdkT'^k^�\
rUtbYkancUtbT�^&ab^&|peX^`T�ozVXS�YkZUT�^[eX\�T=ano;T-e oUT�^`m�d`an|�T�o�anS�Y[ZUT

cUdkT��AanV_rU^�mhZpeXc;YkT�d�WsV_d�q_d`V_rUSUo���dkV_tbtp^krUc;cUdkT'^k^kabV_Sg�%½�c�T�m'abupm�eXtnt�w_�AeiW±Y[T'd�e�ð���÷ � V_r;dkanT'd�Ykd[eXS;^`WsV_d`\+�lY[ZUT
¸�µ�Rx��m�V_d`dkT�m�Y[T'o.c;dkan\(eXd`anT�^PeXS;oDY[ZUTz\!rUtbYkancUtbT�^'��Zpe-�AanS;q�oUab�~T�d`T�SfY!^`tnV_c�T�^'�&��antbt�\(eXc£Y[V�oUa���T'dkT'SlY
dkT'q_anV_S;^xVXW�Y[ZUT � ��� cUt�eiSUTX�pY[Z;T�dkT'|fw�\(eXjlanSUq�abY�c�V_^`^kan|;tnT�Y[V(eXcUcUt�wHe(\!r;YkTPYkV(d`T�\�V��_TvYkZUTPT�SUT'dkqXw
anSDYkZUTzd`T�q_abV_S¡YkV���ZUabmhZDY[ZUTz\!rUtbYkancUtbT�^�\(eXcUc�T�og�&jiT�T'cUanSUq+Y[ZpeiY
VXW=Y[Z;TzcUd`an\(eXdkabT�^��}¿x^
��abYkZDY[ZUT
q_dkVXrUSUo���dkV_tbtÂ�lY[ZUT�^kr;m�m�T'^k^�ViW�YkZUT�\(T�Y[ZUVAo}an^=m�VX\(cUd`V_\�an^kT'oKabW1Y[Z;TP^`anq_SUeXtgV_d�YkZUT�SUV_an^`T�V_d=|~ViY[ZHeXdkT
^kcpe7Y[a�eitntbwHeitna�ei^kT�o�V_d�abW#YkZUT!oUa���T'dkT'SUm�T�abS�\(V��XT�V_r;Y�|�T'Y��%T�T'S£YkZUT�cUd`an\(eXdkabT�^xeXSUo�Y[Z;T�\!rUtbYkancUtbT�^�an^
SUVXYx^krL·�m'anT�SfYktbw}t�eidkq_Ti�ü
&�_T'S�abW�Y[ZUTPopeiY[ezeXd`TPS;VXYy^`cpeiYka�eXtbtbwzeXtnaneX^kT'og�U��Tv^`Ykantnt�\!rU^`YxoUT�eXtN��abY[ZHY[ZUT
anSUZ;T�dkT'SfY�Y[dkeXoUT�VX�+|�T'Y��%T�T�S}Y[Z;T�dkT'�Ar;andkT'oKoUT�qXdkT�T ViW1dkT�Î`T'm'YkanV_SKeiSUo�Y[ZUTySUT�T'o�WsV_d�e
Y[eXc~T'd%YkV�e-�_V_abo
anSfY[d`V�o;rUm�abSUq(ï�ab|U|g®^=cUZUT�S;V_\(T'SUV_SHSUV_ab^kTX�

��V�m'V_\�cUtnabm-eiYkT+Y[Z;T"^kabYkrpeiYkanV_Sg�=�%T4m-eXSUS;VXYHeXmhZUabT'�_T"YkZUT"^[eX\�T"oUT'q_dkT'T"VXW
d`T�Î`T'm'Y[abV_SÏWsV_dKeitnt
VX�~^kT'Yk^!|�T�m-eirU^kT�YkZUT�T�S;T�dkqiwËeX^`^kVAm�aneiY[T'oË��abY[Z¡Y[ZUT(^k\(eXtntbT�^`YvVX�~^kT�Y[^��]m'V_dkd`T�^kc�V_SUo;anSUq�YkV�Y[Z;TKeXc�T�¤
VXW&YkZUT
ZfwAc~T'dk|�V_t�ei^���an^�\zeicUc~T'o+YkVz\!rUmhZ+Y[ZUTP^[eX\�TPdkT�qXanV_S�eX^�YkZpeiYxVXW&YkZUT
^`anq_Speit1eXSUo�^`VzY[Z;TvY��%V
m-eXS;SUVXY�|�T�^`T�cpeXdkeiY[T'og�#�=ZUT�abSUT'�Aa�YheX|UtbTxVi��^`T'Y`��oUT�c�T�S;oUT�SUm'T VXW1\!rUt�Y[abcUtnT=^`rUcUcUd`T�^k^`anV_S}\�anq_ZfY�dkT'SUoUT'd
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FHGJI ��Ò���¨_��µ+VAoUT�tbT�oKY[T'^`Y�opeiY[eX^kT�Yxô;�]�=ZUT�ZUV_dkabÈ�V_SfY[eXtgT'�XT�SfY[^yeXdkT YkZUT�cUdkab\zeXd`anT'^���eXSUo}Y[ZUT
Zfw�c�T�d`|~VXtnanm VXSUT�^�Y[ZUT�rUS;oUT�d`m�V_d`dkT�m�Y[T'o�\!rUt�Y[abcUtnT'^��&�=ZUT�\!r;tbY[abcUtnT�Y[V�cUdkab\zeid`wzeX\(c;tnabYkrUoUTxd[eiYkanV�an^
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FHGJI �pÒ��õð�� � ���×^kc�T�m'YkdkrU\ÉVXWNY[T'^`Y�opeiY[e;�]¶#dkab\zeXd`anT'^�eXd`T�\(eXcUc�T�oKSUT�eXd�Y[Z;T��_T�d{Y[abm-eXt§�]µ+rUt�Y[anc;tnT�^�eXdkT
\zeicUc~T'o�Î`rU^{Y�e-��e-wHWsdkV_\ÄY[Z;T
�_T'd`Y[abm-eXt§�x�=Z;T!tnabSUT-eXd�T'�XT�SfY�m�VXdkdkT'^kc�V_SUoU^xY[VzYkZUT
upd`^`Y�eXd`dka��Xeitn^���¿xtnt
Y[ZUT�ope7Yhe!��T'dkTPrU^kT'o�abSHm'V_\�cUr;Y[abSUq!Y[Z;T � ��� Ykd[eXS;^`WsV_d`\+�

Y[ZUT�cUd`V�m'T�^`^kT�o�opeiYhe�^`rU^kc�T�m�YxWsV_d=¿1ÖxR!��eX^=��antbt�|�TP^`ZUV���S��lrpeXSfYkabYhe7Y[ab�XT�t�w�anSKYkZUT�SUT�¤AY�mhZpeXc;YkT�d'�
� anqXrUdkTxÒ��õð�^`rUq_q_T'^`Yk^�Y[Zpe7Y�abS(Y[Z;an^]m-eX^`TX��T'�_T'S�Y[ZUVXrUq_Z(YkZUTyoUeiYheveXdkT�SUVXY%^kcpe7Y[a�eitntbw!eXtnaneX^kT'og�fY[ZUT

^kT'cpeXd[e7Y[anVXSD|�T'Y��%T�T�S�YkZUTzcUd`an\(eXdkabT�^'��\(eXcUc�T�o£Y[V�YkZUT(�XT�d`Ykanm�eXt�e?¤;ab^�¥sanS;uUSUabYkTzeXc;cpeXdkT'SfY
�_T'tnVAm�a�Y�wU¬
eXSUoKY[Z;T�\!rUt�Y[anc;tnT�^'��\(eXcUc�T�o(Y[V�m�tbV_^kTxY[V!Y[Z;T��_T�d{Y[abm-eXt§�;\(e�w(SUVXY�|~T�tneXdkqXTyT�S;V_rUq_ZKWsV_d�Y[ZUT \�T'YkZUV�o
Y[V�c�T�d`WsVXdk\É�%T�tbtÂ�

� anqXrUdkTyÒ��³ô
^kZUV���^�YkZUT�m�VXdkdkT'^kc�V_SUoUabSUq � ���×^kc�T�m'YkdkrU\ÉeiW±Y[T'd%YkZUT eXcUc;tnanm�eiY[abV_S�VXW�evW9eXS���^kZpeic~T'o
\!r;YkT(��abYkZË^k\(eXtbtnT�^{YPm�r;YkVX�Ï^`tnV_c�T(ViW���Ó;�õð�¨�ª}\(^/.7Y[dkeXm�T�¥9T��_T�SfYk^!��abY[ZD^ktnVXc~T(tnT�^`^vYkZpeXSDYkZUan^P�XeitnrUT
��antbt�|�T!\!rUt�Y[abcUtnabT�oH|lw�È�T'dkVl¬»�N^k\(eXtntbT�^`YxcpeX^`^ ^ktbV_c~T
VXW%Ó;�õÓ(\(^/.7Y[dkeXm�T}¥sT'�XT�SfY[^���abYkZ�^ktbV_c~T
|~T�Y���T'T�S
��Ó;�õð�¨�ª4eXS;oÏÓ4\(^/.7Y[dkeXm�THeXd`T+tbanSUT�eXdkt�w¡Y[eXc~T'dkT'o�¬��%t�eXd`q_T�^{Y(cUeX^k^�^ktbV_c~T}VXW�Ó;�³ô_©X«£\(^/.7Y[dkeXm�T¡¥9T��_T'SlYk^
��abYkZ(^`tnV_c�T=|~T�Y���T'T�SKÓPeXSUo(Ó;�³ô_©X«�\�^0.7Ykd[eXm'TxeidkT�\!rUt�Y[anc;tnanT'o
|fw�rUSUa�Y�w;¬��AeXSUo�t�eXd`q_T�^{Y]m�r;YkVX�}^ktbV_c�T�ViW
Ó;�®«_«fÊ(\�^0.?Y[d[eim�Tz¥9T'�XT�SfY[^���a�Y[Z+^ktnVXc~TPt�eXd`q_T�d=YkZpeXS�YkZpeiYyeXdkTv\!rUtbYkancUtbanT'oK|lwHÈ'T�dkV;¼~Y[Z;V_^kT
��a�Y[Z+^ktnVXc~T
|~T�Y���T'T�S¡Ó;�³ô_©X«�eiSUo"Ó;�®«_«fÊz\�^0.?Y[d[eim�T!eidkT
tbanSUT�eXdkt�w�Yheic~T'dkT�op¬����=ZUT
tnV�����Wsd`T��lrUT�S;m'w�m'V_\�c~V_S;T�SfY[^�ViW
Y[ZUTPcUd`an\(eXdkabT�^=\(e�w}|�TPm�V_\�cUdkVX\(ab^kT�o}|fw}Y[ZUTPdkT�Î`T�m�Y[anVXS�cUd`V�m'T�^k^x|~T'm-eXr;^kTvYkZUT���ano;YkZ�VXW�Y[ZUT�YheXc�T�d
È�V_S;T�VXWUYkZUT]W9eXS���^`ZpeXc�T�uUtbY[T'd�eicUcUdkV_eXmhZUT�^�È�T'dkV eXS;ovY[Z;T�\�V?�XT�V_r�Y�oUa���T'dkT'SUm�T%|~T�Y���T'T�S!Y[Z;T�cUd`an\(eXdkabT�^
eXSUo�Y[Z;T�\!rUt�Y[anc;tnT�^�an^&^`\zeitntlWsV_d�tbV?��Wsd`T��lrUT�S;m�anT'^��#¿x^#^krUq_qXT�^`YkT�o(eX|�V?�XTX�fY[Z;T�dkT'^krUt�Y]VXW�eXcUcUt�wAanSUq�YkZUan^
\(T�Y[ZUVAoHSUV_dk\(eXtbtbw(^kZUV���^yqXV�VAo}dkT�Î`T'm'YkanV_S}WsV_d=Y[ZUTPt�eidkq_T VX�~^kT�Y[^yeXSUoHc~VAV_d�dkT�Î`T�m'YkanV_S}WsV_d=Y[Z;Tv^`\zeXtbt
V_SUT'^�� � abq_rUd`T�Ò��³«+eXSUo � anqXrUdkT�Ò��õÒKT�¤�ZUan|;abY Y[Z;an^�cUdkVX|UtnT'\+���=ZUT�tnT'�XT�t]VXW�SUV_an^`T�dkT�Î`T'm'YkanV_S£an^�q_VAV�o
WsV_dxYkZUT
W9eXdxVX�~^kT'Yk^��g|;r;Y�c�V�VXdxWsV_d�Y[ZUT
SUT-eXdyV_SUT�^'���=ZUab^�an^xVXW]m�V_r;dk^kT!ez\(VX^`Y�r;SUoUT�^`andkeX|UtnTPWsT-eiYkrUdkT
|~T'm-eXr;^kT(YkZUT�dkT�\(eXabSUanSUqK\
rUtbYkancUtbT!T�SUT'dkqXwX��|�T�abSUq+eXtn\�V_^`Yy²�eiY-�1��antbt&m�VXSlYkdkab|Ur;Y[T�Y[V}Y[Z;T�^{YheXmhj£eXS;o
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FHGJI ��Ò��³ô;� � ��� ^kc�T�m�Y[d`rU\ÄVXW�YkZUT � ���×upt�Y[T�d`T�oH\(VAoUT'tnT�o�YkT�^{YxoUeiYheX^`T'Yxô;�

��antbt&Y[ZUT'dkT�|fw¡oUan^{Y[V_d{YPabY-�z¿ytn^`VU�1Y[ZUab^PS;V_S���r;SUabWsV_d`\(a�Y�w�abS£YkZUTztbT'�_T't]VXW=\!rUt�Y[abcUtnT!^`rUcUcUd`T�^`^kanVXSË��abY[Z
VX�~^kT'Y��U��antbtgoUan^{Y[V_d{Y�Y[Z;TPabSfY[T�d`cUdkT�YheiYkanV_S}VXW�¿1ÖxR eXSpeXt�wA^kan^'�

�OX=� ý+ç$vDè\_:Y�[b~r_�è�çUë?ç0��Y�^§ßaf � � � lq^sé�êlë7ßa[Uo
ø�T'm-eXtbt&Y[Zpe7Y!¦xeX\(c;^kV_SÏ¥{¨�©_ªXÊf¬�oUT'�XT�tnVXc~T'o�eXSËeitnq_V_d`abYkZU\+��m-eXtbtnT�o£anSf�XT�dk^`Tz�_T'tnVAm�a�Y�w4^`YheimhjAabSUqU�

Y[V}eXmhZ;anT'�XT�\!rUtbYkancUtbTv^`rUcUcUd`T�^`^kanVXS4WsVXd ¸�µ�Rx��m�V_d`dkT�m�Y[T'oD´=µ+¶*qfeiYkZUT�d`^��P �Y[^ \(eXanS�WsT�eiY[r;dkT�^�eidkT�eX^
WsV_tntbV���^����=ZUT}^kZUViYzd`T�m�VXdkoU^(eXdkT}^`V_d`YkT�o.anSfY[V¡´=µ�¶Íqfe7Y[ZUT'dk^�^kV4Y[ZpeiY�YkZUT}dkT'²UT�m'YkanV_S.ZfwAc~T'dk|�V_t�eX^
��antbty|�T�^`wA\�\(T�Y[dkabm�T'�XT�SÇabW Y[Z;T"dkT'²UT�m'YkV_dk^HeXd`T"SUVXYKZ;V_dkabÈ�V_SfYheitÂ� �=ZUT¡´=µ�¶Éqfe7Y[ZUT'dk^}eXd`T�Y[ZUT'S
¸�µ�Rx��m�V_d`dkT�m�Y[T'o���a�Y[Z!Y[Z;T=cUdkab\zeXd{w��_T�tbV�m'abYkanT�^�^kV Y[Zpe7Y&Y[ZUT=\
rUtbYkancUtbT�^���abtntAdkT'\zeXabS!rUSUo;T�dkm'V_dkd`T�m�Y[T�o��
¦yeX\�cU^`V_Sg®^�jXT�w"V_|U^`T�d`�ieiYkanV_S��~��ZUabmhZ"T�SpeX|;tnT�o"Z;an\ûoUT'�Aan^`T�ZUan^xT�·�m�abT�SfYPeXtbq_V_dka�Y[ZU\H�U��eX^�Y[Zpe7Y�Y[ZUT
\(V��XT�V_r;Y�VXWgY[Z;TyrUSUo;T�dkm'V_dkd`T�m�Y[T�o}\!r;tbY[abcUtnT'^]m�V_rUtbo�|�T�eXcUc;dkV-¤�an\(eiY[T'oz|fwzcUeXd[eX|�V_tneX^�ei^�tnVXSUq!eX^�Y[ZUT
rUSUoUT'dkm'V_dkd`T�m'YkanV_S¡��eX^PSUVXYPY[VAVH^kT'�XT�d`TX�H�=ZUan^PV_|U^`T�d`�ieiYkanV_S£\(eXoUT�abYPc~VX^k^kab|UtnT�YkV+rU^`T(YkZUT(T�·�m�anT'SfY
� ��ÆùoUab^km�d`T'YkT(q_T'SUT�dkeXtnabÈ�T'oËø�eXoUV_S£Y[d[eiSU^`WsV_d`\ oUT�^`m�d`an|�T�oËabSË´�Zpeic;Y[T'd�ð}YkV�^{YheXmhj"Y[Z;TzopeiY[e�eXtbV_SUq
cpeXdkeX|~VXt�eX^���a�Y[Zº\(V��_T'V_r;Y+^kcpeiSUSUanS;q�Y[Z;T£dkeXSUq_T£VXW
dkT�^`anoUrUeXt \(V��XT�V_r;Yk^�abS·YkZUT£rUSUoUT'dkm�VXdkdkT'm'YkT�o
\!rUt�Y[anc;tnTyT��_T'SlYk^��

R�SUm�T�Y[ZUT(cpeXd[ei|~V_tbanm!Ykd[eXSU^{WsV_dk\ ZUeX^
|�T�T'S�eXcUcUtbanT'og��YkZUT�¸yµ�Rx��m'V_dkd`T�m'YkT�o�cUd`an\(eXdkabT�^ ^`ZUV_rUtbo
\zeic�Y[VKV_dxSUT-eid�È�T'dkVKcpeXdkeX\�T'Y[T'd��£eXSUo���|�T�m-eirU^kT�VXW#YkZUT�abdy\�V?�XT�V_r�Y-��YkZUT!\!rUt�Y[abcUtnT'^x^`ZUV_rUtbo"\zeXc
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eXm�m'T�c;YkT�o}eXS;ozY[ZUTxdkT�Î`T�m'YkT�oKd`T�q_abV_SU^���¿yS�abSl�XT�d`^kTy�A����Ykd[eXSU^{WsV_dk\ ab^�YkZUT�SKeicUcUtnabT�o�Y[VvYkZUTyT»¤AY[d[eim'Y[T'o
^kabq_SpeXtNeiSUog�Ua�W�o;T�^kabdkT'og�UY[ZUT�\!r;tbY[abcUtnT'^�m�eXS+|�T m�VX\(cUr�Y[T�oH|fwK^kr;|;Y[dkeXm'YkanSUq�Y[Z;T cUdkab\zeXd`anT'^�WsdkV_\ÕY[ZUT
V_dkabq_anSUeXt&opeiY[e;��¿xtn^kV;��eXS¡anSf�_T'dk^`TK¸�µ�RÉm'V_dkd`T�m�Y[anVXSDan^�rU^`rpeXtbtbw£eXcUc;tnanT'o"Y[V�c;dkT�cUeXdkT�Y[ZUT�opeiY[eHWsV_d
^krU|;^kT��lrUT'SfY��_T'tnVAm�abY�w�eXSpeXt�wA^kan^'�

� anqXrUdkT�Ò��õÊv^kZUV���^=Y[ZUT d`T�^`rUtbY=ViW�eicUcUtbwAabSUqvYkZUT cpeXdkeX|~VXtnanm�Y[dkeXSU^{WsV_dk\ Y[V!YkZUT \(VAoUT'tnT�ozopeiYhei^kT'Y
ô�VXW � anq_r;dkT ÒA�b¨_�# �SKYkZUan^�uUq_rUdkTi�U|�T�m-eirU^kT Y[Z;T�Y[d[eiSU^`WsV_d`\Éab^�SUVXY�tbanSUT�eXd��lY[ZUT ab\(c�V_d{YheXSfY�cUeXd[eX\�T'YkT�d
�Ëab^PS;VXYP^ktnVXc~Ti��|Ur�YvdkeiY[Z;T�d�Y[ZUT�m�rUd{�ieiY[rUd`T(ViW�Y[Z;T(m'V_dkd`T�^kc�V_SUo;anSUqHcpeXdkeX|~VXt�eX^'�(�=ZUT�cpeXdkeX\�T'Y[T'd=�
an^ ^`V_\(T�Y[ab\(T'^�dkT't�eX|�T�tbT�o�1zWsV_dycpeXd[ei|~V_tbanmPY[d[eiSU^`WsV_d`\(^'�
�=ZUT�rUS;abY[^ abS � anq_r;dkT�Ò��³ÊKeXd`T�\(V��_T'V_r;YveiY
W9eXd`YkZUT�^{Y�VX��^`T'Y�|�T�m-eirU^kT}Y[ZUab^�an^�Y[Z;THcUeXd[eX\�T'YkT�d!YkZpeiY�\�V_^`Y�oUabdkT'm'Y[t�wËd`T�t�e7Y[T�^�YkV4��ZUeiY���THdkT�eXtnt�w
��eiSlY
Y[V�^`T�TX�#o;ab�~T�dkT'SUm�TzanSD\�V��_T'V_r;Y!|�T'Y��%T�T'S�cUdkab\zeXd`anT'^veiSUoË\!rUt�Y[abcUtnT'^ve7Y
Y[Z;T(W9eXd{Y[ZUT'^`Y�VX�~^kT�Y-�
�=ZUT�c;dkan\(eXd`anT�^�eiSUo�YkZUT+\
rUtbYkancUtbT�^!Zpe-�XT�|~T'T�S�\zeXc;c~T'o.YkVD^kT'cpeXdkeiY[THdkT'q_anV_S;^(VXWxY[ZUT}���n�ÏcUtneXSUT
eXSUog�%T�¤�m�T'c;Y�WsV_d�Y[ZUTKY��%VDoUT'T�c�T�^`Y(dkT�²pT�m�Y[V_d`^���YkZUan^�^`T�cpeid[eiYkanV_S.^kT'T�\�^�T'SUV_rUqXZ�Y[V£eXtbtnV�� WsV_d�Y[ZUT
^kT'cpeXd[e7Y[anVXS+VXW�Y[ZUT�Y���V�Y�wAc~T'^�VXW&T��_T'SlYk^���¸xViY[TX��ZUV��%T'�_T'd���Y[ZpeiYx|�T�m-eirU^kTvVXW�YkZUTv^{Y[d`V_SUq�ei\(cUtbabYkrUoUT
VXW Y[Z;T�\!rUt�Y[anc;tnT�^'��cpeid`Y�ViW Y[ZUT'and�T�SUT'dkqXwFZpeX^�¯{tnT-eijXT�o;°ËY[V¡YkZUT�cUd`an\(eXd`w�È'V_SUTi���=ZUan^(an^(m�tnT�eXdkt�w
^kT'T�S"|�T�tnV�� T�eXmhZ�VXW&YkZUTvWsVAm�r;^kT�o"c;dkan\(eXd{wKT�SUT'dkqXwHd`T�q_abV_SU^����=ZUTv�_T�d{Y[abm-eXt�opeX^`ZUT�o�tbanSUTPdkT'cUdkT'^kT'SlYk^
Y[ZUTvt�eXd`q_T�^{Y]�;���ieXtbrUT�VXW&Y[Z;T
cUd`an\(eXdkabT�^��UeXSUo�YkZUTv^`t�eXSfYkT�o�opei^kZUT'o�tnabSUT Y[ZUTP^k\(eXtntbT�^{Y������ieXtnr;TPViW&Y[ZUT
\!rUt�Y[anc;tnT�^'�K¿ÉtbanSUT�eXdPY[eXc�T�dPVXW�eX\�cUtna�Y[rUoUT'^�an^veXcUcUtbanT�o¡|~T�Y���T'T�S�Y[Z;T(Y��%VU���=ZUTz\(V_^{Y
ab\(c�V_d{YheXSfY
eXo;�ieXSfYheiq_T}VXW�Y[ZUab^�\(T�Y[ZUVAo�V?�XT�d�Y[ZUTKc;dkT'�AabV_rU^�V_SUT}an^vY[ZpeiY��%THm-eXS.eXmhZUabT'�XTHYkZUT}^[eX\�TKtnT��_T�t=ViW
\!rUt�Y[anc;tnT!d`T�Î`T�m�Y[abV_S"WsV_dPeXtnt�VX��^`T'Yk^���^kV}Y[ZpeiYPa�W%YkZUT�\(V��_T'V_r;YPoUa���T'dkT�S;m�T�an^ ^krd·(m'anT'SlY���abS£c;dkanS;m�anc;tnT
Y[ZUT�\!rUt�Y[abcUtnT%^krUcUc;dkT�^`^kabV_S(��abtntU|�T�anSUoUT'c~T'SUoUT'SlY%VXW~VX�~^kT'Y��#�=ZUan^]ab^k^kr;T���abtntU|�T�anSf�_T'^`YkanqfeiYkT�o�WsrUd`YkZUT�d
anSKY[Z;TPS;T�¤AYymhZUeXc;Y[T'd��

�=ZUT#dkT'^krUt�Y1VXW;eXcUcUt�w�abSUq�YkZUan^gYkT�mhZUSUab�lrUT#Y[V�V_rUdN\�V�o;T�tnT'oyY[T'^`Y�opeiY[eX^kT�Y�ô=an^g^`ZUV���SvabS � anq_rUd`T]Ò��õú��
�=ZUT£cUdkT'^kT'd`�_T'o×cUdkab\zeidkanT'^z^`ZUV�� dkT'^kano;rpeXt T�S;T�dkqiwÐWsdkV_\ YkZUT4\!rUt�Y[anc;tnT�^'�xcUeXd`Ykanm�r;t�eXd`tbw�WsV_dKY[ZUT

oUT�T'c~T'^`YvdkT�²pT�m�Y[V_d`^veiSUo"W9eXd�VX�~^kT�Y[^����=Z;an^ an^ o;rUT!Y[VKY[Z;T�^k\(eXtnt�\(V��_T'V_r;Y�oUa���T'dkT'SUm�T�|�T'Y��%T�T�S£Y[ZUT
oUT�T'c~T'^`Y+\!rUt�Y[anc;tnT�^zeXSUoºcUdkab\zeidkanT'^��=��ZUabmhZºo;V�T'^HS;VXYHeXtntbV�� e�m'tnT-eid�^kT'cpeXd[e7Y[anVXSº|�T'Y��%T�T'SÇYkZUT�\
¥9^`T�T � anq_rUd`T(Ò��õÊ_¬��H´�V_\�cpeXd`an^kVXS£��a�Y[Z¡YkZUT�cUdkab\zeXd`anT'^PT»¤AY[d[eim'Y[T'oD��abYkZ¡YkZUT � ���ùupt�Y[T'dkanS;q+\�T'YkZUV�o
¥ � abq_rUd`TzÒA�³«l¬ ^kZ;V?��^!e+\!rUmhZD|~T�YkY[T'd
T»¤�Ykd[eXm�Y[abV_SDabS¡cpeid`Y[abm�rUtneXd�anS4Y[T'dk\�^vVXW=eX\(c;tnabYkrUoUT��ieXdkaneiY[abV_S
��abYkZ�Vi��^`T'Y-� � anq_r;dkT�Ò��³ª ^kZUV���^]Y[ZUT�^kr;cUcUdkT'^k^`T�o�\!r;tbY[abcUtnT'^���¿ytb\(V_^{Y#SUV�^kabq_SpeXt;ZpeX^]|~T'T�S�T�¤AY[dkeXm'YkT�og�
eXSUo�Y[ZUT�V��_T'd[eXtbtpdkT�^`rUtbY%an^#qXV�VAog¼lanS�cpeXd{Y[abm�rUtneXd��_YkZUT�^`Y[d`T�SUqiY[ZzViW�Y[Z;Tx^`rUcUcUd`T�^k^`T�oK\!r;tbY[abcUtnT'^&an^]\!r;mhZ
\(VXdkTzr;SUabWsV_d`\ ��abYkZËVX�~^kT'Y
Y[ZpeXSDan^vYkZUT�m�eX^kTzWsVXdvY[Z;T � ���ÉuUtbY[T'dkT'oËdkT'^krUt�Y�anS � anq_r;dkTKÒA�òÒ���¸xVXYkTX�
SUT'�XT�d{Y[ZUT'tnT�^`^��;YkZpeiY���ei^�\�T�SfYkanV_SUT'o���abY[Z�dkT'qfeXd`o�YkVPYkZUT�cUdkT���abV_rU^#upq_r;dkTX�lY[Z;T�o;T�T�c�T�^{Y�\!r;tbY[abcUtnT���ei^
SUVXY��_T'd`w}T���T'm'Y[a��_T'tbwKd`T�\�V?�XT�og�

�OX�� LNßEo�[�ç$^t�3[UY�ßa_�êµ_'êAè�çUë?ç;é?ßEY�[
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Y[Z;T�dkT�an^ve+c;dkV_|UtbT�\H�K¸yei\(T'tbw_�1Y[Z;T�²�e7Y
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eXcUcUt�w�Y[Z;TP^`anq_SUeXt���SUV_an^`Ty^`T�cpeXdkeiY[abV_SHeXtnqXV_dka�Y[ZU\ÜY[V�oUab^km�d`an\�anSpe7Y[Ty|�T'Y��%T�T'S+YkZUT Y���VU�

 �SDV_d`oUT�d�Y[VHrU^`T(Y[Z;T(^`anq_Speit���S;V_an^`T�^kT�cUeXd[eiYkanV_S¡eXtbq_V_dka�Y[ZU\ûWsV_d Y[ZUab^PeXcUcUtbanm-e7Y[anVXSg�N �cUd`V_c~VX^kT(e
Zfw�|;dkano.eXc;cUdkVfeimhZ�|~T�Y���T'T�S�¦yeX\�cU^kVXSg³^x�;��upt�Y[T'dkanS;q"eXSUo�¦xeXdktneXSg®^
^kabq_SpeXtÌ��SUVXan^kT�^kT'cpeXdkeiY[abV_S�eXtbq_Vi�
dka�Y[ZU\H���=ZUTxT�SUT'dkqXw�YkZpeiY�an^�rUSU�lrUT'^`Y[abV_SpeX|;tbw�eX^`^kVAm�a�e7Y[T�o���abYkZ�YkZUTy\!r;tbY[abcUtnT'^�¥sYkZpeiY%an^'�lYkVvYkZUTxd`anq_ZfY
VXW&YkZUT
^`t�eXSfY[T'o�opei^kZUT'o"tnanS;TPabS � anq_rUd`T!ÒA�õÊf¬�ab^xÈ'T�dkVAT�o�V_r;YyeXSUo�YkZUTv^`anq_SUeXt���SUV_an^`T�^kT�cUeXd[eiYkanV_S+eXtbq_Vi�
dka�Y[ZU\¾an^ rU^`T�o4Y[V}dkT�upSUT�Y[ZUT�T»¤�Ykd[eXm�Y[abV_S4VXW]Y[ZUT�cUd`an\(eXdkabT�^yabS"Y[ZUT�cUd`an\(eXd`w+È�VXSUT+¥sY[ZUeiY�an^'�gY[VKY[ZUT
tnT�W±Y�VXWNYkZUT�opei^kZUT'oKtnanS;T�abS � abq_rUdkTyÒ��³Êf¬��AT�tban\�anSpe7Y[anS;q�eXSfwzd`T�^kaboUrpeXt�m�VXSlYkdkab|Ur;Y[abV_Sz|fw�Y[ZUTx\!rUt�Y[anc;tnT�^'�
�=ZUTP\!rUtbYkancUtbT�^�eXdkT�YkZUT�SHm�V_\�cUr;YkT�oH|fwK^krU|�Y[d[eim'Y[abV_SKWsdkV_\ÕY[ZUT�V_d`anq_abSpeXt�opeiY[e;�peiW±YkT�d�Y[Z;TPT»¤AY[d[eim'Y[T'o
cUdkab\zeidkanT'^�Zpe-�_TP|�T�T�SHanSf�XT�dk^`T�t�wK�����}Ykd[eXSU^{WsV_dk\�T�o��

 �SDY[Z;an^veXcUcUtbanm-e7Y[anVXSg��YkZUT�d`T'WsV_d`TX��YkZUTzqXVfeXt]VXW=Y[Z;Tz^kabq_SpeXtÌ��SUVXan^kT�^`T�cpeXdkeiY[abV_SËeitnq_V_d`abYkZU\ an^PSUVXY
Y[V�oUab^km'dkan\�anSUeiY[Tx|~T�Y���T'T�S}Y[ZUT�WsVAm�rU^`T�oHcUdkab\zeidkanT'^�eiSUoKY[ZUT�WsVAm�rU^`T�o}\!rUt�Y[abcUtnT'^ ¥s��Z;anmhZ}abY�an^�rUSUeX|UtnT
Y[V�o;Vl¬���|Ur;Yy|~T�Y���T'T�S�Y[Z;TvWsV_d`\(T'dyeXS;o�Y[ZUTvrUS;WsVAm�rU^`T�o"d`T�^kaboUrpeXt�\!rUt�Y[abcUtnT'^���µ+VX^`Y�ViW#Y[ZUTv\!rUtbYkancUtbT
T�SUT'dkqXwX� Y[ZUT'dkT'WsVXdkTX� ab^}dkT�\�V��_T'oÇ�Aa�e����n�Çupt�Y[T'dkanS;q�Î`r;^`Y�eX^�¦xeX\�cU^kV_S�³^HeXcUc;dkVfeXmhZÇoUVAT�^+eXSUo*a�Y[^
dkT'^kano;rpeXt�¥sabW�eiSlw;¬(ab^zd`T�\�V?�XT�oÐ�Aa�e¡YkZUT�^`anq_Speit���S;V_an^`TH^`T�cpeid[eiYkanV_SÐeitnq_V_d`abYkZU\+�·�=ZUT"^{Y[d`V_SUq_T'dzY[ZUT
\!rUt�Y[anc;tnT�^ abS¡m'V_\�cpeXdkab^kV_S"��a�Y[Z4Y[ZUT�cUdkab\zeidkanT'^��NY[Z;T(\�V_dkT�d`T�^kaboUrpeXt#\
rUtbYkancUtbT!T�SUT'dkqXw4��abtnt&|�T(tbT'W±Y
WsV_d#Y[ZUT�^kabq_SpeXtÌ��SUVXan^kT�^kT�cUeXd[eiYkanV_S�eXtbq_V_d`abY[Z;\ÃY[VPdkT'\(V��XTX�&�=ZUab^%ab^k^`rUT���abtntU|�T�^`YkrUoUanT'ozabS�\�V_d`T�o;T'Yheiant
anSKY[Z;TPS;T�¤AYymhZUeXc;Y[T'd��

� anqXrUdkT!Ò��õ©(^kZUV���^ Y[ZUT
cUdkab\zeXd`anT'^yT�¤AYkd[eXm�Y[T�o"��a�Y[Z�Y[Z;T!Zfw�|;dkano£eXc;cUdkVfeimhZg�P¸xVXYkT
Y[Zpe7Y anS�YkZUan^
m-eX^`TX�7tnT'^k^1dkT'^kano;rpeXt_T'SUT�d`qXw�WsdkVX\ÇY[Z;T�\
rUtbYkancUtbT�^�m�eXS�|~T#^`T�T'Sg�XabS cpeXd`Ykanm'rUt�eXd~WsV_d�Y[Z;T�^`ZpeXtbtnV���T'dNT'�XT�SfY[^'�
Y[ZpeiS�abS � anq_r;dkT�Ò��õú����=ZUan^#ab^]e�m�V_SU^`T��lrUT'SUm�T�ViW�YkZUT�dkT'^kano;rpeXtU\!r;tbY[abcUtnT�T�¤AYkd[eXm�Y[anVXS�c;dkV��AanoUT'o(|fw!YkZUan^
\(T�Y[ZUVAog���=Z;T!an\�cUdkV��XT�\�T�SfY�ab^ySUVXYy^kVKq_d`T-eiYxWsV_dxYkZUT!oUT'T�c�T�^{Y�\!rUtbYkancUtbT�^�|�T�m-eirU^kTi�1eX^�\�T�SfY[abV_SUT�o
|~T�WsV_dkTi�fY[ZUT'and#oUa���T'dkT�SfYka�eXtU\�V��_T'V_r;Y#��abYkZ(d`T�^`c~T'm'Y]Y[V Y[Z;T�c;dkan\(eXd`anT�^&eiY#Y[ZUT�^keX\(T�Ykan\�T�^#ab^#SUVXY]t�eidkq_T
T�SUVXrUq_Z�YkV£eXtntbV?�Ée4m�tnT�eXd�^kT'cpeXdkeiY[abV_S�|�T'Y��%T�T'SFY[Z;T�\H�.�=Z;T�eX\�cUtbabY[r;oUT�tnT��_T't�ViWyY[Z;THc;dkan\(eXd`anT�^'�
ZUV���T��_T'd��=tnVAV_jl^!�%T-eXjiT�d(YkZpeXS�anS � abq_rUd`THÒ��òúA�%abSUoUanm�eiY[abSUq"e"Y[dkeXoUT�Vi�Ð|~T�Y���T'T�SÏtbT'�XT�t=VXWy\!rUtbYkancUtbT
dkT�Î`T�m'YkanV_S�eXSUo�cUd`an\(eXd`w�T»¤AY[d[eim'Y[abV_Sg�& �S�YkZUTyS;T�¤AY=mhZpeXc�Y[T�d� ��lrpeiSlYkabW±w�|�VXY[ZzYkZUT�^`T�T'�~T�m�Y[^'�;Y[ZUTytnT'�XT�t
VXW�an\�cUdkV��_T'\(T'SfYxabSK\!rUt�Y[anc;tnT�d`T�Î`T�m�Y[abV_SHeXqfeXabSU^`Y�YkZUT ��T�eXjXT'SUanS;qzVXW�cUdkab\zeid`w�T»¤AY[d[eim'Y[abV_Sg�

� anqXrUdkTHÒ���¨�Ó4^kZUV���^�Y[ZUTHdkT'\(V��_T'oF\!r;tbY[abcUtnT'^!��abYkZ.YkZUT+ZfwA|Ud`anoÏeicUcUdkV_eXmhZFoUT'^km'dkan|�T�o�anS�Y[ZUT
cUdkT��AanV_rU^�cpeXdkeXq_dkeXcUZg�]�=ZUT�\(eXanS}m�VXSlYkdkab|Ur;Y[abV_SKY[V�Y[Z;TPd`T�\�V��XeitNVXW�\
rUtbYkancUtbT�^�m'V_\(T'^=WsdkV_\ÉYkZUT ���n�
uptbYkT�d`anSUqU�f��a�Y[Z�e�dkT'^kaboUrpeXt�^krUc;cUdkT'^k^kabV_SzWsd`V_\ÍY[ZUTx^kabq_SpeXtÌ��SUV_ab^kT=^`T�cpeXdkeiY[abV_S(eXtnq_VXdkabYkZU\H� � abq_rUd`TyÒA�b¨�Ó
an^ eitn\�V_^`YyanoUT'SlYkanm�eXt�YkV � anqXrUdkT�ÒA�õª;�~��ZUanmhZ4^kZ;V?��^�YkZUT�T�¤AYkd[eXm�Y[T�o£\!rUt�Y[abcUtnT'^���a�Y[Z4¦yei\(cU^`V_Sg®^�eXc��
cUdkV_eXmhZg�#�=ZUab^#VXWgm'V_rUdk^`T�an^]oUrUT=Y[V YkZUT�W9eim'Y#Y[ZUeiY]Y[ZUT�dkT'^kaboUrpeXtU\
rUtbYkancUtbT�T�SUT'dkqXw!T�¤AY[dkeXm'YkT�o(��a�Y[Z�Y[ZUT
^kabq_SpeXtÌ��SUV_ab^kTv^kT�cUeXd[eiYkanV_S4ab^ \!rUmhZ4��T�eXjXT'dPYkZpeXS"Y[ZUT�|Ur;tnj�ViW%YkZUT�\!rUt�Y[anc;tnT
T'SUT�d`qXw"d`T�\�V?�XT�o£��abY[Z
Y[ZUT �A���HuptbYkT�dkabSUq�c�V_d`YkanV_SKVXW�Y[Z;TPZfwA|Ud`ano+eXtnq_VXdkabYkZU\H�

��V�T'SUo�YkZUan^]^`T�m'YkanV_S��f ��%V_rUtno�tnabjXT�YkVPc�V_abSlY]VXr;Y#Y[Zpe7Y#Y[ZUT�T�¤AYkd[e ²pT�¤�an|;antna�Y�w!e7��V_d`oUT�o�rU^]|fw�Y[ZUT
^kabq_SpeXtÌ��^kT'cpeXdkeiY[abV_S�eXtnqXV_dka�Y[ZU\ÃanS�dkT'\(V��AanSUq�Y[Z;Txd`T�^kaboUrpeXt�\!r;tbY[abcUtnT�T�SUT'dkqXw�oUVAT�^�SUVXY%m�VX\(T=WsdkT'TX�lY[ZUT
eXtnqXV_dka�Y[ZU\Õan^�eX|�V_r;YxÒXÓ_Ôù\(VXdkT T�¤�c�T�SU^`ab�XTvY[ZUeXSHYkZUTP^kan\�cUtbT�d=¦xeX\(c;^kV_Sg®^������+\!r;YkTX� Ñ ZUT�Y[ZUT'dyV_d
SUVXY�Y[ZUab^�T�¤AY[dke(T�¤�c�T�SU^`T!an^�Î`rU^{Y[a�upT�o+oUT�c�T�SUo;^yV_SH��ZUT'YkZUT�dxV_d�SUVXY���Tvm-eXSHY[V_tbT�dkeiY[T�^kVX\(T�dkT'^kaboUrpeXt
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SUV_ab^kTK^kT'cpeXdkeiY[abV_S.eXtnq_VXdkabYkZU\H�¡¸�VXY[T�YkZpeiY�YkZUT}\!rUtbYkancUtbTzd`T�Î`T�m�Y[abV_S�an^!|�T'Y`Y[T�d�YkZpeXS�anS � abq_rUd`THÒ��òú
WsV_d�Y[ZUT}^`ZpeXtntbV���T'�XT�SfY[^'��WsV_d!��ZUabmhZ�Y[Z;T+oUa���T'dkT'SlYka�eXt�\(V��_T'V_r;Y�|�T'Y��%T�T�SÏYkZUT}cUdkab\zeidkanT'^�eXSUo�Y[ZUT
\!rUt�Y[anc;tnT�^�an^=t�eidkq_T'^`Y-�
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\!rUt�Y[anc;tnT�T'SUT�d`qXw�anS�Y[Z;T+T»¤�Ykd[eXm�Y[T'oFcUd`an\(eXdkabT�^�eXSUo.c�T�dkZUeXcU^�\(V_d`TKan\�c~VXd`YheiSlY��]anS�Y[ZUTK��e�w�YkZUan^
dkT'^kano;rpeXt�\!rUtbYkancUtbT�T�S;T�dkqiwz\(e-w�oUan^{Y[V_d{Y�eX\�cUtbabY[r;oUT��ieXdkaneiY[abV_SU^&��abYkZzVX�~^kT�Y[^'���=Z;an^�an\�c~V_d{YheXSfY�an^`^krUT
an^=c�V_^`Ykc~VXSUT�oHrUSfY[abtNSUT�¤AY�mhZpeXc;YkT�d'�

�OX=� LNßav)Z\^±é�ç$[1ê�Y	ZU_e_?Z1è�è�ë?ê _?_-ßEY	[íY!h>v)Z\^±é?ßsèq^sê _vç$[U]îo�ë-Y�ZU[\]O�[ë-Y�^a^
Ñ T ZUe��XTvS;V?�*^kT'T�S+YkZpeiY�Y[Z;TP^`anq_SUeXt���SUV_an^`Ty^`T�cpeXdkeiY[abV_SHeXtnqXV_dka�Y[ZU\ m-eiS+|�T�T'�~T�m'Ykab�XT�tbw�rU^kT'o+Y[V

^krUc;cUdkT'^k^ T�a�Y[ZUT'dxqXdkV_rUS;o���d`V_tntNV_d�\!r;tbY[abcUtnT'^��� �S+Y[ZUab^�^`T�m�Y[anVXSg�~ �eicUcUtbwKYkZUTP\(T�Y[ZUVAo+YkVz\�V�oUT't1opeiYhe
m�V_SfY[eX\(abSpeiYkT�o�|lw�|�VXY[Z(cUdkVX|UtnT'\(^'��¿yt�Y[ZUVXrUq_Zz\
rUtbYkancUtbT�^]eXd`T�|fw�W9eXd%eP\�V_d`Tx^`T�dkabV_rU^�cUdkVX|UtnT'\Í��abY[Z
\zeidkanS;T%ope7YhexWsV_d���ZUanmhZ�qXdkV_rUS;o���d`V_tntlan^�SUVXY&rU^krpeitntbwPexcUdkV_|;tnT�\H�X\(eXSfwPT�¤;eX\�cUtnT'^&T�¤�ab^`Y&ViW�t�eXSUo
opeiYhe
anS
��Z;anmhZ!\!r;tbY[abcUtnT'^��ieXtbYkZUV_rUqXZ
SUVXY�m�V_\�cUtbT'Y[T'tbw�oUVX\(abSpeiY[abSUq=Y[ZUT%cUdkab\zeid`w�T�S;T�dkqiw_�fanSfYkT�d`WsT'dkT�Y[V�^`rUmhZ
oUT�qXdkT�T]��abYkZPYkZUT�cUdkab\zeXd`anT'^gY[ZpeiY1YkZUT�abd�T'tnab\(abSpeiY[abV_Syab^1T�^k^`T�SfY[aneXtfY[V�oUT�tbanSUT�eiY[abSUq=^kr;|;Y[tbT%^{Y[d[e7Y[anqXd[eXcUZ;anm
WsT-eiYkrUdkT'^xabSH´=µ�¶Ï^`Y[eXmhjl^yeiSUoHYkV�c~T'd`WsV_d`\(abSUq�¿�ÖxRÃeXSpeXt�w�^`an^�WsV_d=tbabYkZUV_tnVXq_anm�cUrUd`c~V_^`T�^'�

 �S�c;dkanS;m�anc;tnTX�#YkZUT}cUdkT'^kT�S;m�T�ViWxYkZUT}q_dkV_r;SUo���d`V_tnt%^kZUVXrUtno.c~VX^kT}SUV¡eXoUoUa�Y[anVXSpeXt�^{Y[dkeXanS�V_S�Y[ZUT
c~T'd`WsV_d`\zeiSUm�T�VXW;YkZUT%eXtnq_VXdkabYkZU\�^���^kabSUm�T%abYk^�\�V��_T'V_r;Y�an^NW9eXd�t�eXd`q_T�dgYkZpeXSvYkZpeiY�VXWUT'abYkZUT�d1Y[ZUT�cUd`an\(eXdkabT�^
V_dzYkZUT�\!rUt�Y[abcUtnT'^�����V�oUT�\�V_SU^{Y[d[e7Y[T�YkZUan^'�� �eXo;oUT�oºeË^`wASfY[Z;T'Y[abm�Y[dkeXanSÏViW�oUan^`c~T'dk^ka��_T���e-�_T�^}Y[V
Y[ZUTz\(VAoUT�tbT�o4Y[T'^`Y�ope7YheX^`T'Y�ô+anS � anq_rUd`T�ÒA�b¨�Y[V�^`an\!r;t�eiYkT�YkZUTzq_d`V_rUSUoA��dkVXtntÂ�K�=Z;T�dkT'^krUt�Y[anS;q+ope7Yhe;�
\(VAoUT'tnT�o+Y[T�^{Y�opeiY[eX^kT�Y�«U�NeXd`T!^kZUV���S£anS � anq_rUd`T�Ò���¨_¨_���=ZUT�o;an^kc�T�d`^ka��_T!��e��XT'Ykd[eXabS4��eX^ q_T'SUT�dkeiY[T'o
rU^kabSUqHeXS¡eXtnq_VXdkabYkZU\ÄY[Zpe7Y�cUdkV_cUeXqfeiYkT�^PeKoUan^`c~T'dk^ka��_T���e��XTzrU^`anSUqHeK^kr;cUcUtnabT�o4oUab^kc�T�dk^`anV_S4d`T�t�e7Y[anVXSg�
��abYkZ}�XT�tbV�m'abY[abT�^=|�T'Y��%T�T'S4ð_ÒXÓ�eXS;o¡¨�ÓXÓ_Ó�\2.i^�eiSUo�e!Wsd`T��lrUT�S;m'wHd[eXS;q_T�WsdkV_\�Ò�YkV(ð_Ò�¦xÈX�

�OX=�OX9ì ýHç$vDè\_:Y�[y~�_�è�ç;ë7çL��Y	^9ßaf � � � ln^±é�êlë7ß"[po
�=ZUT�cUd`an\(eXdkabT�^�m-eXS�|�T�^kT'cpeXdkeiY[T'o�Wsd`V_\×Y[ZUT=\
rUtbYkancUtbT�^�eXSUo�Y[Z;T�q_dkVXrUSUo���dkV_tbtAr;^kanS;q�¦yeX\�cU^kVXSg³^

eXcUcUd`VfeXmhZg��anS}Y[Z;Tv^keX\(T ��e-w+o;T�^km'dkab|~T'o�anS}Y[Z;TvcUd`T'�AanVXrU^x^`T�m�Y[anVXSg�=¦xT'dkTi�~ =eicUcUtnabT�oKY[Z;T
eXtbq_V_d`abY[Z;\
e"^kT�m'V_SUo.Y[an\�TX�#YkZUan^!Ykan\�TzY[V4^kT'cpeXdkeiY[TKY[Z;TH\
rUtbYkancUtbT�^
Wsd`V_\ YkZUT}q_dkV_r;SUo���d`V_tnt§�¡ �S.cUdkeXm'Ykanm�TKYkZUan^
^kT'm�V_SUo+cpeX^`^�c;dkV_|pei|Utbw��%V_rUtbo}SUVXY�|�TPS;T�m�T'^k^keXd`wX�~^`anSUm'Tveitnt~�%TPSUV_dk\(eXtbtbw���an^`ZHYkV�o;V�ab^�Y[V�T�¤AYkd[eXm�Y
Y[ZUT�cUd`an\(eXdkabT�^'�

� anqXrUdkT�Ò���¨?ð�^kZ;V?��^�Y[ZUT�cUd`T�^`T�d`�XT�oKcUd`an\(eXdkabT�^'�X��abYkZ Î`rU^{Y%ePtbabYkYktnT�d`T�^`anoUrpeitUWsdkV_\ YkZUT�\!rUt�Y[anc;tnT�^'�
�=ZUan^�d`T�^`rUtbY�ab^
�Aand{Y[rpeXtbtbw"YkZUTK^[eX\�TKeX^!YkZpeiY�abS � anqXrUdkT�Ò��òú�m'V_dkd`V_|�V_d[eiYkanSUqHY[Zpe7Y!Y[ZUTKc;dkT�^`T�SUm'T+ViW
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Y[VPT�¤AY[dkeXm'Y�Y[Z;T�c;dkan\(eXd`anT�^'�_tnT�e-��abSUq Y[ZUT�\!r;tbY[abcUtnT'^#eXSUo�Y[Z;Txq_d`V_rUSUoA��dkVXtnt�YkV_q_T�Y[ZUT'd��l|Ur;Y%ZUT�d`T� #eXcUcUt�w
Y[ZUTPeXtbq_V_d`abY[Z;\ùV_S;m�TPeXqfeXabS�Y[V�^kT'cpeXdkeiY[T�Y[ZUT�q_d`V_rUSUoA��dkVXtnt~Wsd`V_\ùYkZUT�\!rUt�Y[anc;tnT�^'�
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^kT'cpeXd[e7Y[anVXS�eitnq_V_d`abYkZU\+��eX^�oUT'^km�d`an|�T�o.anSËYkZUT}cUdkT���abV_rU^�cpeid[eXq_dkeXcUZg�D¿y^�T�¤�c�T�m�Y[T�o���Y[ZUTKc;dkT�^`T�SUm'T
VXW
YkZUT£q_dkV_r;SUo���d`V_tntyc~V_^`T�^+SUVFcpeid`Y[abm�rUtneXdzYkZUdkT�eiY+YkV.YkZUT¡eX|UantbabY�wFVXW
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 �S�´�ZUeXc;Y[T'd%Ò��_Y[ZUT�dkT'\(V��ieXtUViW�^{Y[dkVXSUqv\
rUtbYkancUtbT�T�S;T�dkqiw�anS�Y[ZUT�cUd`T�^`T�SUm'TyVXW���T�eXj�cUd`an\(eXd`wvT�S��
T�d`qXw���eX^�eXm�m'V_\(c;tnan^`ZUT�oK��a�Y[ZKY[ZUd`T�T�oUa���T'dkT�SfY�\�T'YkZUV�o;^�ö � ��� upt�Y[T�d`anSUq;�U¦yei\(cU^`V_Sg®^����n�+upt�Y[T'dkanS;qU�
eXSUo¡eKZlwA|Ud`ano¡eXcUcUd`VfeXmhZ£m�V_\
|UanSUabSUq}¦yei\(cU^`V_Sg®^ �����4upt�Y[T'dkanS;q���abY[Z¡¦yeidkt�eiSg³^ ^`anq_SUeXt���SUV_an^`T
^`T�cpe7�
d[eiYkanV_S���¦xT'dkTi�~ �^{Y[rUo�w�\�V_dkT�m'tnV_^`T�tbwzY[ZUTvdkT�tneiY[a��_T�c�T�d`WsVXdk\(eXSUm�T�VXW�Y[ZUT'^kT!eicUcUdkV_eXmhZUT�^�Y[V(\!rUtbYkancUtbT
^krUc;cUdkT'^k^kabV_SzabS�Y[T�d`\(^]VXW�Y[Z;TxcUd`T�^`T�d`�ieiYkanV_S�VXW~^kabq_SpeXtpei\(cUtbabYkrUoUT���a�Y[Z�VX�~^kT'Y��;e cUd`an\(eXd`wvdkT�eX^kVXS(WsV_d
eiYkYkT�\�c;Y[abSUq�Y[VP^krUcUc;dkT�^`^=\!rUt�Y[anc;tnT�^#VXSzrUSU^{YheXmhjiT�oKope7Yhe;��eXSUo(VXW�YkZUTy^`anq_Speit���YkVi��S;V_an^`T�T�SUZUeXSUm�T'\(T'SfY
eX^�^`T�T�SHeiW±YkT�d�´=µ�¶�^{YheXmhjlanS;qU����ZUabmhZKabYk^kT�t�WNan^%c~V��%T�d{WsrUtganS(^krUc;cUdkT'^k^kabSUq�\!rUt�Y[anc;tnT�^'�� �SKV_d`oUT�d�Y[V!o;V
Y[ZUab^��p �m�d`T-eiYkT�o+YkZUT WsV_rUd=\�V�o;T�tgope7YheX^`T'Y[^�oUT'^km'dkan|�T�o+anSKY[Z;TPS;T�¤AY�^kT�m�Y[abV_Sg�

�OX§ì â}ê _?f_ë7ßsè�é�ßaY�[¶Y�h�é?æ1ê+é�ê _'éiv YO]�ê ^ü]1ç;é�ç$_'êléÞ_
¿ytbt�YkT�^{Y�\�V�oUT't�opeiYhei^kT'Yk^�anS�Y[ZUab^�mhZpeic;Y[T'd�Zpe-�_T�¨-Ó_ÓPYkd[eXm'T�^%��a�Y[Z�¨-Ó_Ó_Óv^keX\�cUtnT'^%T�eXmhZg�peiY%«i��\(^

^[eX\�cUtbTyanSfYkT�d`�ieXt�eXSUoKôXÓ7��\ÜY[dkeXm�TyanSfY[T'd`�ieXtÂ�n
�eimhZHoUeiYheX^`T'Y=m'V_SU^`an^`Yk^�VXWNWsV_r;d�cUdkab\zeid`w�dkT�²pT�m�Y[abV_SU^�eiY
È�T'dkVi��VX��^`T'Y Ykan\�T�^�VXWx¨_�³Ó;�&¨_�³©;��ð��õÒ�eXSUo£ô;�³ÓK^�eXSUo4m�VXdkdkT'^kc�V_SUoUabSUqK�_T'tnVAm�abYkanT'^�VXW�ð_ÒXÓ_Ó��Nô_Ó_Ó_Ó��NôfÒXÓ_Ó
eXSUo�ÒXÓ_ÓXÓ�\2.i^'�]eXSUo�WsV_rUd
\!rUtbYkancUtbTzd`T'²pT'm'Y[abV_SU^�eiY!È�T�d`Vi��Vi��^`T'Y�Y[ab\(T'^!VXWP¨_�³Ó;�%ð��³Ó;��ð��õÒ4eiSUo.ô;�b¨K^
eXSUoKm'V_dkd`T�^kc�V_SUo;anSUq
�XT�tbV�m'abY[abT�^�VXW�ðXôXÓ_Ó;�;ðXÊ_Ó_Ó;�;ðXª_ÓXÓ
eXSUo}ôXÓ_Ó_Óv\3.i^'�&�=ZUT�oUa���T'dkT'SUm�T'^=|~T�Y���T'T�SKY[ZUT
WsV_rUd%opeiYhei^kT'Yk^=eXd`T eXan\�T�ozeiY%T�\�cUZpeX^`anÈ�abSUqvYkZUT�abS;²prUT'SUm�T�ViW1\!rUtbYkancUtbT��ÂY[Vi��cUdkab\zeXd{wveX\(c;tnabYkrUoUT�d[eiYkanV
eXSUo��ieXd`a�eiYkanV_SHVXW]ei\(cUtbabYkrUoUTPeXSUo�c�V_tneXdka�Y�w���abYkZ�VX�~^kT�Y V_S+YkZUT!ab\(cUtbanm�eiY[abV_SU^�YkZpeiYxT-eXmhZ"\!r;tbY[abcUtnT»�
^krUc;cUdkT'^k^kabV_S�\�T'YkZUVAoHZUeX^=WsV_d=¿�ÖxRÃeXSpeXt�w�^`an^�eXS;oHYkZUT�V_r;Y[c;r;Y�VXW#´=µ+¶F^`Y[eXmhjlanSUqU�
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oUT�m'dkT�eX^kT�VXW�eX\(c;tnabYkrUoUT'^y��abYkZ£Vi��^`T'YPanSfY[d`V�o;rUm�T'o¡abS�Y[ZUab^P\�VAoUT�t�¥9dkT'm-eXtbt�Y[ZUeiY Y[ZUT�eX\�cUtbabY[r;oUT�^�VXS
Y[ZUT�t�ei^`Y Y[dkeXm�T(eXd`T�VXSUtbw4Ó��òÒzY[Z;V_^kT�V_S4Y[ZUT�updk^{YvYkd[eXm'T�¬�m-eiSD|�T�^`T�T'SËanS"Y[Z;T(T»¤�Ykd[eXm�Y[T'oDcUd`an\(eXdkabT�^
eiY�¨_�³©}eXSUo¡ô;�õÓK^'�1��Z;anmhZ¡eXdkT�SUViY�m�V_abSUm�aboUT�SfY ��abYkZ4\!rUtbYkancUtbT�^ e7Y�È�T�d`Vi��Vi��^`T'Y Y[ab\(Ti�!�=ZUT�dkT'^kaboUrpeXt
\!rUt�Y[anc;tnT
T'SUT�d`qXw_��ZUV��%T'�_T'd��&\(eXjiT�^ Y[ZUT�eX\�cUtbabY[r;oUT�^�abS"Y[ZUT�^kZ;V_d`Y{��VX�~^kT�YPYkd[eXm'T�^�VXW%Y[ZUT�VXYkZUT�d Y��%V
T'�XT�SfY[^xeXcUc�T-eXd=\
rUmhZ}^`Y[d`V_SUq_T'd�Y[ZpeiS+eidkTyYkZUT�Y[d`rUT ^kabq_SpeXt�eX\(c;tnabYkrUoUT'^��Uei^���eX^�YkZUT m-ei^kT WsV_d�\�V�o;T�t
opeiY[eX^kT�Y�Òie�abS � anq_r;dkT�Ê;�³©;�

� anqXrUdkT�Ê;��¨�Êv^`ZUV���^�Y[Z;TxcUd`an\(eXdkabT�^]T�¤AYkd[eXm�Y[T�o���a�Y[Zz¦yeX\�cU^kVXSg³^%eXcUc;dkVfeXmhZ���´�V_\(cUeXdkab^kV_S���abY[Z
� anqXrUdkT�Ê;��¨�ÓK^kZ;V?��^�Y[ZUeiY�Y[ZUT�cUd`an\(eXd`w+T�¤AY[dkeXm'YkanV_S£an^�ei|~V_r�YPeX^�q_V�VAo"��abYkZ4YkZUan^�\�V�o;T�t#eX^�a�Y���ei^
��abYkZ!Y[ZUT=m'V_SU^`Y[eXSfY`��eX\(c;tnabYkrUoUT%\(VAoUT�t§���=Z;T�tbanSUT�eXd&ei\(cUtbabYkrUoUT]�Xeidka�e7Y[anVXSv��abYkZ�VX�~^kT'Y]abSfY[dkVAoUrUm'T�o�anS
Y[ZUab^y\�V�o;T�t�eXcUcpeidkT�SfYktbwHZpeX^xc~V_^`T�o"SUV�eXoUoUa�Y[anVXSpeXtN^`Ykd[eXabS�abS+Y[Z;T!eX|Uabtna�Y�wKVXW�¦yei\(cU^`V_Sg®^�eXc;cUdkVfeimhZ
Y[V�aboUT�SfYkabW±w¡eXSUoËT»¤AY[d[eim'Y!YkZUT�cUd`an\(eXd`w4T'SUT�d`qXw_�"¿xtbY[Z;V_rUq_Z£Y[ZUTzWsVAm�r;^kanS;q�VXW�|�VXY[ZËc;dkan\(eXd`anT�^PeXS;o
\!rUt�Y[anc;tnT�^xanS�YkZUT������4o;V_\zeianS�ab^ SUVXY�^kV}^{Y[dkVXSUqHeX^���abYkZ"opeiYhei^kT'YvÒie;�NSUVHeXoUoUa�Y[abV_SpeXt�V��_T�d`t�eXc;cUanSUq
V�m'm�rUd`^�¥sm�V_\�cpeXd`T � anqXrUdkT'^�Ê;�òð}eXSUo¡Ê;�³Êf¬y|�T'Y��%T�T�S¡Y[ZUT�WsVAm�rU^`T�oDc;dkan\(eXd`anT�^�eXSUo£\!rUtbYkancUtbT�^'�g^kV}Y[ZUT
\!r;YkT�V_c�T�d[e7Y[anVXSF��VXdkjl^K��T'tntÂ� ½AV_\(T���ZpeiYK^`rUdkc;dkan^`anSUq;��m'V_SU^`anoUT'dkanS;qDY[ZUT"^`rU|U^{YheXSfY[aneXt�ei\(cUtbabYkrUoUT
�ieXdkaneiY[abV_S�eXm'dkV_^`^=Y[ZUTyYkd[eXm'T�^�anSzopeiYhei^kT'YxÒ7mX�;YkZUT dkT'^kano;rpeXtg\!r;tbY[abcUtnT�V_S�YkZUT ^k\(eXtntbT�d���VX�~^kT�Y%Ykd[eXm'T�^�an^
m�V_\�cpeXdkeX|UtbT���abY[ZKYkZpeiY�anS � abq_rUd`T Ê;��¨�Ó;�

� anqXrUdkTyÊ;�b¨�úv^kZUV���^=Y[Z;T cUdkab\zeXd`anT'^%T»¤�Ykd[eXm�Y[T'o}��a�Y[Z�YkZUT Zfw�|;dkano}eicUcUdkV_eXmhZ}VXW�´�ZpeXc;YkT�d�Ò��#�=Z;T
dkT'^kano;rpeXt1\!rUt�Y[anc;tnT T�S;T�dkqiw+ZUeX^x|�T�T'S�dkT'oUrUm'T�o"m�VXSU^kaboUT�dkeX|UtbwX��|Ur;YxSUVXYx^kV�\!r;mhZ�eX^�anS � anq_r;dkTPÊ;��¨_¨_�
WsV_d=��ZUanmhZHanS;cUr;Y�opeiY[e�ZUeXo+S;V(ei\(cUtbabYkrUoUTy�ieXd`a�eiYkanV_S���a�Y[Z}VX�~^kT'Y��%�=Z;Tvd`T-eX^`V_S+ab^�Y[Zpe7Y�YkZUT ��T�eXjXT'd
eX\�cUtna�Y[rUoUTHanSÏYkZUT�W9eXd(VX��^`T'YKYkd[eXm'T�^KVXW YkZUT"cUdkab\zeidkanT'^(d`T�oUr;m�T�^KYkZUT"oUT�qXdkT�T"ViWPWsVAm�r;^kanS;qËVXW�Y[ZUT
cUdkab\zeid`wKT'SUT�d`qXw¡¥9m'V_\(cUeXdkT � abq_rUdkTPÊ;�³Ê���abY[Z � anqXrUdkT�Ê;�õð!WsV_d=Y[ZUTPm�V_S;^`YheiSlY�eX\�cUtna�Y[rUoUT m�eX^kT-¬����=Z;T
WsV�m'rU^kabSUq�VXWpYkZUT�\!r;tbY[abcUtnT'^�ab^&eXtb^kV���T�eXjXT'd�abS � abq_rUdkT%Ê;�³ÊxY[ZUeXS�abY���ei^#anS � abq_rUd`T�Ê;�õðx|Ur�Y&Y[ZUT�dkT�tneiY[a��_T
^`YkdkT�S;qXY[Z�VXW�Y[ZUT�dkT'^kaboUrpeXtp\!r;tbY[abcUtnT'^�ab^]eX|~VXr;Y#Y[ZUT�^keX\(T=abS�|~VXYkZ�upq_rUd`T�^��#�=Z;an^#m�VX\!|UanSUeiY[abV_S�\zeijXT�^
abY�\�V_dkT o;ar·�m�rUt�Y=WsV_d=Y[ZUT�^`anq_Speit���S;V_an^`T eXtnqXV_dka�Y[ZU\ Y[V�oUab^km�d`an\�anSpe7Y[T�|�T'Y��%T�T'S�Y[ZUT�cUd`an\(eXd`w�eXSUo}Y[ZUT
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\!rUt�Y[anc;tnT#dkT�Î`T�m�Y[anVXS
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rUtbYkancUtbTyT�S;T�dkqiw+ZUeX^x|�T�T'S�d`T�oUrUm'T�o�|;r;Y�SUVXYxT�tnab\(abSpeiYkT�og��½�abq_SpeXtgeX\(c;tnabYkrUoUT'^=^`Y[abtntg^`ZUV��×Y[ZUT
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dkT'^kano;rpeXtf\!rUt�Y[abcUtnT&T'SUT�d`qXw_�7��ZUanmhZPdkT'^krUt�Y[^�anSPe=tnT'^k^kT'd�o;T�q_d`T�T�VXW;\
rUtbYkancUtbT&dkT�Î`T�m'YkanV_SveXSUoveXSPanSUm'dkT�eX^kT'o
��T�eXjXT'SUanS;qzVXW�Y[ZUT�T»¤�Ykd[eXm�Y[T'o�cUd`an\(eXdkabT�^���m�V_\�cpeXd`T�oK��abYkZKY[ZUT�dkT'^krUt�Y[^�anS � abq_rUd`T�Ê;�b¨X¨_�

�OXnüOXs� ä�Y�]1ê ^ü]1ç;é�ç$_�êfé�$]
� anqXrUdkT(Ê;�³©�^kZUV���^�Y[ZUTzcUdkab\zeXd`anT'^vabSËopeiY[eX^kT�Y(Òioº¥sYkZUT�opeiY[e���abYkZ�e�c~VXt�eXd`abY�w4dkT��_T'dk^[eit±¬��]T»¤A�

Y[dkeXm'YkT�o���abYkZ(YkZUT � �*upt�Y[T'dkanS;q!eXtbq_V_dka�Y[ZU\H�1¿y^�^`T�T'SKanS(YkZUTyc;dkan\(eXd`anT�^]Y[ZUeiY�eidkTyS;VXY�m'V_SfYheX\�anSpe7Y[T�o
|fw"\!rUt�Y[anc;tnT�^!¥sYkZUV_^kT�eiY�¨X�õ©KeXS;o¡ô��õÓK^h¬»�N��ZUantbT
Y[ZUT�ei\(cUtbabYkrUoUT�^yVXW%YkZUT�cUd`an\(eXdkabT�^�eidkT!�%T-eXjiT�SUT'og�
eXSUog��ei^���a�Y[ZHeXtbt�cUd`T'�AanV_r;^xope7YheX^`T'Y[^'�UY[VAV�\!rUmhZHT�SUT'dkqXwKWsd`V_\ùYkZUT�\!rUtbYkancUtbT�^%dkT�\(eXabSU^��

� anqXrUdkTzÊ;�b¨-©�^kZUV���^�Y[ZUT}cUd`an\(eXdkabT�^PT�¤AY[dkeXm'YkT�o���abYkZ�¦xeX\�cU^kV_S�³^�\�T'YkZUV�o��¡¿xtbY[Z;V_rUq_Z�eXq_eXanS
|~T�YkYkT�d Y[ZpeiS£YkZpeiY���abYkZ4YkZUT � ���ÜuptbYkT�d�\�T'Y[Z;V�og�gYkZUT�oUT�q_d`T�T�VXW�\!rUtbYkancUtbT
^`rUcUcUd`T�^k^`anV_S¡an^�tnT'^k^ WsV_d
Y[ZUab^�opeiY[eX^kT�Y�YkZpeXS.abY!��eX^�WsV_d�opeiY[eX^kT�YzÒXe.¥9m�VX\(cpeidkT���abYkZ � anq_r;dkT}Ê;��¨�Óf¬»��ø�T'm-eXtbt�Y[ZUeiY�Y[ZUTKY��%V
opeiY[eX^kT�Y[^�eXdkT�anoUT'SlYkanm�eXt;T»¤;m'T�c;Y�WsV_d�YkZUT=anSfYkdkVAoUrUm�T'o�c~V_tneXdka�Y�wPdkT'�XT�d`^[eXt§�&�=ZUT=\!rUt�Y[abcUtnT'^&eXd`T=^`Y[d`V_SUq_T'd��
��ZUanmhZ¡m-eXS£|�T(^`T�T�S¡anS4cpeXd{Y[abm�rUtneXd�eiY
ð��³ÓHeiSUoËô;��¨�^��(��VH\zeijXT�Y[ZUabSUq_^ �%V_dk^`TX��YkZUT�eX\�cUtna�Y[rUoUT�ViW
Y[ZUT T»¤AY[d[eim'Y[T'o+c;dkan\(eXd`anT�^%an^��%T-eijXT�d�|�T�m�eXrU^kT�VXW1YkZUT c~VXt�eXd`abY�w�dkT��_T�d`^[eXt§��eX^�m�eXS}|~T ^`T�T�S+eiY ¨X�õ©�eXS;o
ô;�³Óv^��#�=Z;T�dkT�eX^kV_S(WsV_d�YkZUT�^`T�dkT'^krUt�Y[^%tnanT'^]anS(YkZUTym'V_\�cpeXdkab^kV_S�|�T'Y��%T�T�S � abq_rUd`T�^%Ê;�òðPeXSUoKÊ��õª;�l��ZUabmhZ
^kZUV���^�YkZpeiYyYkZUT
c�V_tneXdka�Y�w}dkT'�XT�d`^[eXt�dkT�^`rUtbYkT�o"abS�\!rUmhZ"T'SUT�d`qXwHWsdkV_\ÄY[Z;T
\!rUt�Y[abcUtnT'^x|�T�abSUqz^`\(T�eXdkT'o
anSfY[VKYkZUT(c;dkan\(eXd{w�È'V_SUT�^'��YkZUT�d`T�|fw£\zeijAabSUqKabY�o;ar·�m�rUt�Y WsV_d�Y[Z;TzeXtbq_V_d`abY[Z;\�YkV+^`T�cpeid[eiYkT�\
rUtbYkancUtbT�^
eXSUoHcUdkab\zeidkanT'^��

� anSUeXtnt�w_� � anq_rUd`T�Ê;�õðXÓ(^`ZUV���^xY[Z;TvcUd`an\(eXdkabT�^=T»¤�Ykd[eXm�Y[T'o���abYkZHYkZUTvZfwA|Ud`ano�eitnq_V_d`abYkZU\ÉVXW#´�ZpeXc��
Y[T'd�Ò���´�V_\(cUeXdkab^kV_S¡VXW � anqXrUdkT'^!Ê;�õðXÓ�eiSUo�Ê;��¨�©�^`ZUV���^!Y[ZpeiYPY[Z;T�dkT�upSUT�\�T�SfY�ViW=Y[ZUT(^kanqXSpeXt���SUV_ab^kT
^kT'cpeXd[e7Y[anVXS�Y[V(T�¤AY[dkeXm'Y�YkZUT!d`T�^kaboUrpeXt�\!rUt�Y[abcUtnT T'SUT�d`qXw�o;ano"eXtb\(VX^`Y�SUVXYkZUanSUq(|~T�w_V_S;o�Y[ZUT�eim'Y[abV_S�ViW
Y[ZUT�¦xeX\�cU^kV_S�\(T�Y[ZUVAog���=ZUT!d`T-eX^`V_S"WsV_dxYkZUan^�d`T�^`rUtbY tbanT'^�eXqfeianS�abS�Y[ZUT
m�V_\�cpeXd`an^kVXS�|~T�Y���T'T�S4Y[ZUT
���n��Y[dkeXSU^`WsVXdk\�^yVXW&YkZUT!ope7Yhe(��a�Y[Z�eiSUo���abYkZUV_r;YxY[ZUTvc~VXt�eXd`abY�w}dkT��_T'dk^[eit=¥ � anq_rUd`T�^yÊ;�õªzeXSUo"Ê;�õð_¬»��eX^
T�¤�cUtneXanSUT'o+abS�Y[ZUT�cUd`T'�AanVXrU^�cpeXd[eiq_d[eXc;Zg�

�OX=� I��}Ú¾ß"vDè\^9ß"f_ç;é�ßaY�[U_�Y!h�v¼ZU^±é?ß9è\^sê�_:Z�è�è�ë?ê _?_-ßEY�[
¦ye-�AanSUqH�lrpeXtbabYhe7Y[ab�XT�t�w�m'V_\(cUeXdkT'o¡Y[Z;T(d`T�t�e7Y[ab�XT�c~T'd`WsV_d`\zeXS;m�T�VXW�T�eXmhZËVXW%Y[ZUT�Y[Z;dkT�T�\�T'Y[Z;V�oU^

WsV_dy\
rUtbYkancUtbT ^krUcUc;dkT�^`^kabV_S"��abY[Z+T-eXmhZ"ViW#Y[ZUTPY[T�^{Y opeiY[eX^kT�Y[^'�gZUT�d`T
 ��lrpeXSfY[a�YheiYkab�XT�tbw}m'V_\�cpeXdkTPY[ZUT'and
dkT't�eiYkab�_Tvan\�cUtnabm-eiYkanV_S;^�WsV_dy¿1ÖxRÕeiSpeXtbwA^`an^��y �S"V_dkoUT'dyY[VzoUV�Y[ZUab^��~ �c;tnVXY�Y[ZUT!eX\(c;tnabYkrUoUTPVXW]T-eimhZ£ViW
Y[ZUTvT�¤AY[dkeXm'YkT�o�c;dkan\(eXd{wKdkT�²pT�m�Y[anVXSU^�eX^ye�WsrUS;m'Y[abV_SHVXW#VX�~^kT�YyWsV_d�T'�XT�d`w+\�V�oUT't1eXSUo�T��_T'd`w+\!rUtbYkancUtbT
dkT'\(V��ieXt�\�T'YkZUV�o�� �=ZUT4eX\�cUtbabY[r;oUT�^KeidkT"\�T-eX^`rUdkT'oÇei^�Y[ZUT4c�T-eXj�VXWvYkZUT���e��XT�tbT'Y+eiYKY[Z;T�Y���Vi�
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eXcUcUd`VfeXmhZUabSUq�Y[ZUT�oUT�c�Y[ZzViWNe�dkT'²UT�m'YkV_d%eXdkT�SUVXY%anS;m�tnr;oUT�o�anS�¿1ÖxR�eXSpeXt�w�^`an^'��¿y\�cUtbabY[r;oUT��ieXdkaneiY[abV_SU^
WsV_d�VX�~^kT�Y[^ ^`\zeXtbtnT'dxY[ZUeXS�Y[ZUT�VXSUT!m�VXdkdkT'^kc�V_SUoUabSUqKY[V�YkZpeiY��XT�d`Ykanm�eXt&tnabSUTX��Y[ZUT'dkT�WsV_dkTi�1eXdkT
YkZUT�\�V_^`Y
an\�c~VXd`YheiSlY�V_SUT�^=YkV�m'V_SU^`anoUT'd�abSKY[ZUab^=^`Y[r;o;w_�

� anqXrUdkTyÊ;�òðA¨ ^kZUV���^�Y[ZUT�WsV_r;d�^kT�Y[^�VXW�m�rUd{�_T�^�oUT'^km'dkan|�T�o+eX|�V��_TX�pm'V_dkd`T�^`c~V_S;oUanSUq!YkV�T-eXmhZ}VXW�Y[ZUT
WsV_rUd�c;dkan\(eXd`anT�^]abS�\(VAoUT'tnT�o(Y[T�^{Y=opeiY[eX^kT�Y�ÒXeK¥s\!rUt�Y[anc;tnT��ÂY[Vi��cUdkab\zeid`wPd[eiYkanV!ViW1«Uöb¨X�A��a�Y[Z}eX\�cUtna�Y[rUo;T�^
anSUo;T�c�T�SUoUT'SfY]VXW�VX��^`T'Yh¬�� � abdk^{Y-�XS;VXY[T�YkZpeiY&��Z;T�dkT=c;dkan\(eXd`anT�^�eXd`T�m�V_SfY[eX\(abSpeiYkT�o!|fw!\
rUtbYkancUtbT�^�¥9cUtbVXY[^
e�eXSUo�m!anS � anq_r;dkT�^yÊ;�õð�¨
Y[V�Ê;�òð7«l¬���Y[ZUTvm�V_SfY[eX\(abSpeiYkanV_SHan^x^kV�^`T'�_T'dkT�WsV_dxopeiYhei^kT'Y ÒXe"¥9eXSUo�WsV_d�Y[ZUT
VXY[Z;T�dk^
eX^v�%T�tbt±¬�Y[Zpe7Y
¿1ÖxRûeiSpeXtbwA^`an^ ��VXrUtnoË|�TzZ;V_c~T'tnT'^k^��+Å�T'm-eXrU^`TzY[Z;T � �Éupt�Y[T'dkanS;q�eXtbq_V_d`abY[Z;\
¥9opei^kZUT'o(|UtneXmhj!tbanSUT-¬�ZpeX^#SUViY]^krUcUc;dkT�^`^kT'ozY[ZUT�^{Y[dkVXSUq�\!rUtbYkancUtbT�^�^krL·�m�abT�SfY[t�w!WsV_d&YkZUT=^k\(eXtntbT�d�VX��^`T'Yk^
VXWpY[Z;T�cUdkab\zeidkanT'^�YkZpeiY&eXdkT�m'V_SfYheX\�anSUeiY[T'o
|fw!\!r;tbY[abcUtnT'^%¥9m�VX\(cpeidkT�YkZUT�^`V_tnabo�eXSUo!o;VXYkYkT�o!Y[Z;anS!|UtneXmhj
tnabSUT�^#abS � anq_rUd`T�^�Ê;�õð�¨�e�eXSUo(Ê;�õð�¨-m-¬��_Y[Z;V_^kT�cUdkab\zeidkanT'^&^kZ;V?�FanSU^`rL·�m�abT�SfY�ab\(c;dkV��_T'\(T'SlY]ViWg\�T-eX^`rUdkT'o
eX\�cUtna�Y[rUoUT�V_S£Y[ZUT(^k\(eXtntÌ��VX�~^kT�Y Y[dkeXm�T'^�eXSUo£Y[ZlrU^�eXd`TzeiqfeXanS£rU^`T�tnT'^k^
WsVXdv¿1ÖxR�^`Y[r;o;w_� � VXdPYkZUV_^kT
cUdkab\zeidkanT'^ Y[ZpeiY!eXdkTzSUVXY!m'V_anS;m�ano;T�SfYv��a�Y[ZË\
rUtbYkancUtbT�^(¥ � abq_rUd`T�^!Ê��òð�¨�|�eXSUo�Ê��òð�¨�o�¬���Y[ZUT�T»¤AY[d[eim'Y[T'o
cUdkab\zeid`wKei\(cUtbabYkrUoUT�^�eXd`T�m�tnVX^kT�d�Y[V�Y[Z;TvaboUT-eXtN|�T�ZUe��AabV_d�|Ur;YyeXdkTPoUan^{Y[V_d{Y[T'o�eiY�YkZUTP�XT�d{w+^`ZUV_d{Y�eXS;o
tnV_S;qPVi��^`T'Y[^'�loUrUT�Y[V�T�oUqXTxT���T'm'Y[^'�#�=ZlrU^���eXtbYkZUV_rUqXZ�YkZUT�oUan^{Y[V_d`^kabV_S�an^#tnT'^k^]^kT��_T'dkTxWsVXd&Y[ZUT�cUd`an\(eXdkabT�^
Y[Zpe7YKeXd`T�SUVXY(m�VXSlY[eX\�anSpeiYkT�o�|lw�\!rUt�Y[abcUtnT'^���S;T'�_T'd`YkZUT�tbT�^k^�YkZUT � � eXtnq_VXdkabYkZU\ ab^(rUS;^[eiYkan^`W9eim'Y[VXd`w
��ZUT�d`TPYkZUT�q_VfeXt�an^�Y[V�eXSUeXtbwAÈ�T�¿1ÖxRÃ|�T�Zpe-�AanV_d'�

¦yeX\�cU^`V_Sg®^�eXcUc;dkVfeXmhZ"¥9^kVXtnano�q_dke�w�tbanSUT-¬]c�T�d{WsV_dk\�T�o���T'tnt�WsV_d%abSfY[T�d`\(T'oUa�e7Y[T�VX��^`T'Yk^�WsV_d%eXtnt�cUd`a��
\zeidkanT'^��1|Ur;Yv^kZ;V?�%T�oDoUT�cpeid`Y[r;dkT�^�WsV_d�tnVXSUqi�xeXSUo���VXW�\(VXdkT�an\�c�V_d`Y[eXSUm�Ti�1^kZUV_d{Y`��VX��^`T'Yk^��z¿xtbYkZUV_rUq_Z
SUVXY�eX^�^kT��_T'dkT�eX^xYkZUT!oUT'cpeXd{Y[rUd`T�^y��ZUT'S"Y[ZUT � �ÜuUtbY[T'dyeicUcUdkV_eXmhZ���ei^�rU^kT'og�gY[Z;T!eX\�cUtna�Y[rUo;TP�ieXd`a��
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FHGJI ��Ê;�òðA¨_�z¿x\(cUtbabYkrUoUT!�ieXdkaneiY[abV_S"��abYkZ¡VX�~^kT�Y
ViW�T�¤AYkd[eXm�Y[T�oDcUdkab\zeXd`anT'^ anS£\(VAoUT�tbT�o"Y[T'^`Y
opeiYhei^kT'Y
ÒXe;��e_¬PY[ZUd`V_rUq_Z�o�¬!d`T�cUd`T�^kT'SfY(YkZUTKcUdkab\zeidkanT'^vWsd`V_\ YkZUT}^kZpeXtbtnV��%T�^`Y�YkV"Y[ZUTKoUT'T�c�T�^{Y-���=ZUT}^kV_tbano
|Ut�eimhj�tnabSUT�an^�YkZUT�anSUc;r;Yv¥9abS}YkZUTPeX|U^`T�SUm'TvVXW�\!rUt�Y[abcUtnT'^h¬��AY[ZUT YkZUanSUt�wzo;VXYkYkT�oHtnanS;TyY[ZUT�abSUcUr;Yv¥sanSKY[ZUT
cUdkT'^kT'SUm�T!ViW�\!r;tbY[abcUtnT'^h¬�eiSUo+YkZUT�opeX^kZ;T�o�|;t�eXmhj���^kV_tbano}q_dke�wKeXSUoHopeX^kZ;T�o�q_dke-wKtnabSUT�^�YkZUTvT»¤AY[d[eim'Y[T'o
cUdkab\zeid`w
��a�Y[Z � ���f¦yei\(cU^`V_Sg®^�eiSUo(ZfwA|Ud`ano(eXcUcUd`VfeXmhZUT'^�dkT'^kc�T�m�Y[ab�XT�t�w_�#�=ZUT�opeX^`ZUT�o��_T�d{Y[abm-eXtp|UtneXmhj
tnabSUT dkT'cUdkT'^kT�SfYk^yVX�~^kT�YxT'�lrpeXtgY[V�YkZUT�oUT�c;YkZ�VXW�Y[Z;TPd`T'²pT'm'YkV_d��
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FHGJI ��Ê��òð_ðA�]½;eX\�TPeX^ � anqXrUdkT�Ê;�õð�¨_�;|Ur;Y�WsV_d=\�V�oUT'tnT'o�Y[T�^{Y�opeiYhei^kT'YyÒi|��
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anS�\�VAoUT�tbT�o+YkT�^{Y opeiY[eX^kT�Y�Òi|�¥s\!rUt�Y[anc;tnT��ÂY[Vi��cUdkab\zeid`w(eX\�cUtna�Y[rUoUTPd[e7Y[anV�VXW�¨_ö�¨�eXS;o�m�V_S;^`YheiSlYyY[d[eim�T��
Y[Vi�ÂY[dkeXm�TxeX\�cUtna�Y[rUoUT'^h¬»��¿y^�\�T�SfY[abV_SUT�o(|~T�WsV_dkTi�AYkZUT�tnanS;T-eXd`abY�w!ViWgY[ZUT � �ÇuUtbY[T'dkabSUqvVXc~T'd[eiYkanV_S�\zeijXT�^
Y[ZUT�T»¤�Ykd[eXm�Y[abV_S+ViW�YkZUT�cUdkab\zeXd`anT'^�WsV_d�Y[Z;an^=opeiY[eX^kT�Y�T��lrpeXtgYkV�YkZpeiY=WsV_d�YkZUT�cUdkT���abV_rU^�V_SUTi�]�=ZUan^�m-eiS
|~TycpeXd`Ykanm'rUt�eXd`tbw�^`T�T'SHabSzY[Z;T�m�V_\�cpeXd`an^`V_SzVXW � anq_rUd`T�^�Ê;�òðXði|KeXSUo}Ê��òð_ð7o4¥9cUd`an\(eXdkabT�^�SUV_S���m�V_abSUm�aboUT�SfY
��abYkZK\!rUtbYkancUtbT�^[¬#��a�Y[Z � abq_rUdkT'^�Ê;�õð�¨-|}eiSUo}Ê;�õð�¨-og� � V_d%cUdkab\zeXd`anT'^%m'V_anSUm'anoUT'SfY���abYkZK\!rUtbYkancUtbT�^y¥ � abqi�
rUdkT'^ Ê;�õð_ðXe�eiSUo"Ê;�õð_ðim-¬��~YkZUT
d`T�^`rUtbYytnVAV_jl^yoUa���T'dkT�SfYxWsdkV_\ � abq_rUdkT'^�Ê;�õð�¨�e(eXSUo"Ê��òð�¨�o�V_SUt�w+|�T�m�eXrU^`T
Y[ZUT \
rUtbYkancUtbT�^�^{YheXd{Y[T'oHVXr;Y��%T-eXjiT�d�anS�Y[Z;an^�ope7YheX^`T'Y-�#�=Z;TP¿1ÖxR ab\(c;tnanm�eiY[abV_S�VXW1Y[ZUT � �ÃeXtbq_V_d`abY[Z;\
WsV_dxYkZUan^�opeiY[eX^kT�Y-�~ZUV���T��_T�d'�NdkT'\zeXabSU^�Y[ZUT!^keX\�T
eX^�Y[Zpe7YyWsV_d�Y[ZUTvcUdkT���abV_rU^xopeiYhei^kT'Y�ö�dkT�^`rUtbYk^x�%V_rUtbo
|~T�\�T-eXS;anSUq_tbT�^`^=|~T'm-eXrU^`TvViW�YkZUT�c~VAV_d�d`T�Î`T�m�Y[abV_S+ViW�\!r;tbY[abcUtnT'^�eiY=YkZUT�^kZUVXd`Y�VX�~^kT'Yk^��

¦yeX\�cU^`V_Sg®^vd`T�^kr;tbY[^�WsV_d Y[Z;an^PopeiYhei^kT'Y
eXd`TzeXtb^kV}Y[ZUT�^[ei\(T(eX^�Y[ZUV_^`T(abS£YkZUTzc;dkT'�AabV_rU^PopeiYhei^kT'Y
|~T'm-eXr;^kT�VXW%Y[ZUT(tnabSUT-eXd`abY�w�VXW�Y[Z;T(���n�Dupt�Y[T'dkanS;q+V_c�T�dkeiY[abV_Sg��¿xqfeXabSg�NY[ZUT(V_SUtbw4o;ab�~T�dkT'SUm�T(an^�anS£Y[ZUT
\!rUmhZ��%T-eXjiT�d�eX\�cUtbabY[r;oUT�VXW#Y[ZUTv\!rUt�Y[anc;tnT�^�anSHY[ZUab^yope7YheX^`T'Y-�x�=ZUan^x��T�eXjXT'd�eX\(c;tnabYkrUoUT�\(eXjXT'^yY[ZUT
eX\�cUtna�Y[rUoUT'^NWsV_d�YkZUT�^kZUV_d{Y&VX�~^kT�Y[^�VXWUY[Z;T�T�¤AYkd[eXm�Y[T�o
cUdkab\zeXd`anT'^gY[ZpeiY�eXd`T�m�VXSlY[eX\�anSpeiYkT�oP|fwv\
rUtbYkancUtbT�^
¥ � abq_rUd`T�^�Ê;�õð_ðXe�eXSUo+Ê;�òðXðio�¬�m�tbV_^kT'd�YkV�YkZUT�Y[dkr;T
eX\�cUtbabY[r;oUT�^�YkZpeXSHanS � anq_r;dkT�^�Ê;�õð�¨�e�eXS;o�Ê;�õð�¨-m WsV_d
Y[ZUTycUdkT���abV_rU^�oUeiYheX^`T'Y��#�=ZUT�dkT'^krUt�Y[^�WsV_d�¿1ÖxR!��Y[Z;T�dkT�WsV_dkTi���%V_rUtbo�|~Tym�V_\�\(T'SU^kr;d[eiYkT�tbw�|�T'Y`Y[T�d�Y[ZpeiS
WsV_d�opeiYhei^kT'Y�ÒXe;� Ñ ZUT�d`TycUd`an\(eXdkabT�^#eXd`TxS;VXY�m'V_SfYheX\�anSUeiY[T'o(|fw�\!rUt�Y[anc;tnT�^'�_Y[ZUT�dkT'^krUt�Y[^%eXdkT�Y[Z;Tx^keX\(T
eX^=WsV_d=opeiY[eX^kT�YyÒXe;�

�=ZUTzZfwA|Ud`ano�eXcUc;dkVfeXmhZDVXWx´�ZpeXc;YkT�d�Ò}an^
eX|~VXr;Y!ei^!^krUm'm�T'^k^`Wsr;t�ZUT�d`TKeX^vabYP��eX^v��abY[ZDopeiYhei^kT'Y
ÒXe�T��_T�S�Y[Z;V_rUq_ZDYkZUT�d`T�^kaboUrpeXt%\!rUt�Y[anc;tnT�T�SUT'dkqXwDanSU^`anoUT�Y[ZUTzcUdkab\zeXd{w4dkT'q_anV_S¡��eX^
m�V_\�cpeXdkeiY[a��_T�t�w
tnV��%T�d�Y[ZpeXSHWsV_d�opeiY[eX^kT�Y ÒXe��%�=ZUTPW9eXm'Y�YkZpeiY�Y[ZUTPcUdkab\zeid`wKei\(cUtbabYkrUoUT�^�eidkTPtnV���T'd�anS � anq_r;dkT�^�Ê;�õð_ðXe
eXSUoFÊ;�òðXðimKm�V_\�cpeXd`T�o���abYkZ � abq_rUd`T�^�Ê;�õð�¨�e4eXSUo�Ê;�õð�¨-m}an^�^kVX\(T���ZpeiY�\(ab^ktbT-eXoUabSUqU��¿x^�^`ZUV���SÏanS
cUtnViY[^�|·eXS;oºoÐViW � anq_rUd`T�^KÊ��òð�¨�eXSUoºÊ;�õð_ð���rUSUm'V_SfYheX\�anSpe7Y[T�oÐc;dkan\(eXd`anT�^(eXd`T���T�eXjXT'SUT�oÇ|lw�Y[ZUT
Zfw�|;dkanoÐc;dkVAm�T�^`^�� ´�V_SfYheX\�anSUeiY[T'oÏcUdkab\zeidkanT'^+¥9cUtbVXY[^ze�eXSUoÐm�¬(eXdkT�tbanjiT'��an^`T+�%T-eXjiT�SUT'og��|Ur�Y�Y[ZUT
\(T�eX^kr;dkT�oveX\�cUtna�Y[rUo;T�^NeXd`T#ZUanqXZUT�dN|�T�m�eXrU^kT]Y[Z;T'w abSUm�tbrUoUT&Y[Z;T#m�V_SfY[d`an|Ur�Y[anVXS�Wsd`V_\ÇYkZUT#^kr;c~T'dkan\�c�V_^kT'o
\!rUt�Y[anc;tnT�^'�x �S � anq_rUd`T
Ê��òð�¨X�~Y[Z;T!eXoUo;abY[abV_SpeXt1\!r;tbY[abcUtnT'^=WsV_d`YkrUabYkV_rU^kt�w}m�V_\�c�T�SU^keiY[T'o�WsV_dxYkZUT!tnVX^k^yViW
cUdkab\zeid`wzeX\(c;tnabYkrUoUT'^��#Å�T'm-eXr;^kT�Y[ZUT�dkT'^kaboUrpeXtN\!r;tbY[abcUtnT'^�eXd`T ��T�eXjXT'd��pY[ZUT�SUT�YxeX\(c;tnabYkrUoUT'^�anS}cUtbVXY[^
e(eiSUo+m�VXW � abq_rUdkT�Ê��òð_ð�eXc;c~T�eXd�tnV����]�=ZUTvo;T'Yheiantn^=abSKY[ZUT�^kZUeXc~T�VXW�Y[ZUT�m'rUd`�XT�^�eidkT�dkT't�eiYkT�oKY[V�Y[ZUT
^kc�T�m'abupm%mhZpeXd[eim'Y[T'dkab^`Y[abm�^�VXWUY[Z;T�\�V�oUT'tfopeiY[eX^kT�Y�¥9a§�³Ti�b�7Y[ZUT�dkT't�eiYkab�XT%d`T'²pT'm'Y[abV_SvYkan\�T�^�VXWpcUd`an\(eXdkabT�^1eXS;o
\!rUt�Y[anc;tnT�^[¬��feiSUo�^kVveXdkT=SUViY�ei^#an\�c~V_d{YheXSfY]ei^#an^&Y[Z;T�qXT�SUT'd[eXtUYkdkT�S;o�YkZpeiY#Y[Z;T'w�^kZ;V?��� � anq_rUd`T�^]Ê;�õð_ði|
eXSUo¡Ê;�õð_ðio£eXdkT��Aand{Y[rpeitntbwHY[Z;T�^keX\�T(ei^ � anq_rUd`T�^�Ê;�õð�¨-|£eXS;oDÊ;�õð�¨-o4^`anSUm'T�YkZUV_^`T(cUd`an\(eXdkabT�^ eidkT�SUVXY
m�V_SfY[eX\(abSpeiYkT�o�|fw�\!rUtbYkancUtbT�^'�]YkZUTHcUdkab\zeXd{wDab^�Y[ZUT}^[ei\(T}anS.|�VXY[Z�opeiY[eX^kT�Y[^'�=eXSUo�Y[ZUTHdkT'tnaneX|UantbabY�w
Y[ZUd`T�^`ZUV_tno}�ieXtnr;T rU^kT'o�an^�ei|~V_r�Y=Y[ZUT�^[ei\(T�WsV_d=|�VXYkZ+ope7YheX^`T'Y[^'�

 �Y=an^�an\�c~V_d{YheXSfY�Y[V�SUViY[TyYkZpeiY-�;ZUV���T��_T�d'�XÎ`rU^`Y�ei^�WsV_d�ope7YheX^`T'YxÒXe;��T'�XT�S}Y[ZUV_r;q_Z�Y[ZUT T»¤AY[d[eim'Y[T'o
cUdkab\zeidkanT'^�eXd`THabSFeitnt�m�eX^kT'^��%T-eXjiT�d�Y[ZpeXS�Y[Z;T'w�^kZ;V_rUtno.|�TX��eiSUo.�%T-eijXT�d�Y[ZpeiS.��a�Y[Z�¦yeX\�cU^kVXSg³^
\(T�Y[ZUVAog��WsdkV_\ÄYkZUT
c�V_anSfYyVXW&�AanT�� VXW]¿�ÖxR YkZUT
Y��%V�dkT'^krUt�Y[^ eXd`T
m'V_\(cUeXd[eX|;tnT�|~T'm-eXr;^kT!Y[Z;T
m�r;d`�_T'^
WsV_d�YkZUT�Y���V�\�T'YkZUV�o;^=eXdkT d`V_rUq_Z;tbw�cpeXdkeXtntbT�tÂ�� �Y���antbt~|�T ^kZ;V?��SHanSK½�T�m�Y[anVXS+Ê��³«!YkZpeiY=T��_T�S}��abYkZ�Y[ZUT
tnV_^`^xViW#cUdkab\zeid`w}eX\�cUtbabY[r;oUTX�;YkZUT
T»¤AY[d[e�dkT�Î`T�m'YkanV_S+VXW&YkZUTv\
rUtbYkancUtbT�^=V_|;Y[eXanS;T�o�Z;T�dkTvm�V_r;tnoHc~T'dkZpeXc;^
Î`rU^`YkabW±w�YkZUT�T�¤AY[dke�m'V_^`Y�VXW�Y[Z;an^�eXtbq_V_dka�Y[ZU\ m'V_\(cUeXdkT'oH��a�Y[ZH¦yeX\�cU^`V_Sg®^�WsVXd�Y[ZUab^=opeiYhei^kT'Y��

� anqXrUdkT�Ê;�õðXôv^`ZUV���^�Y[ZUTyeX\�cUtna�Y[rUoUT=m'rUd`�XT�^=m'V_dkd`T�^kc�V_SUo;anSUq
YkVvYkZUTxWsV_r;d�cUd`an\(eXdkabT�^#anS(\(VAoUT'tnT�o
Y[T'^`Y�oUeiYheX^`T'Y�Òim
¥s��abYkZ�eX\�cUtbabY[r;oUT�^#oUT'm�d`T-eX^`anSUq
��a�Y[Z�VX�~^kT'Y�eXSUozeP\!r;tbY[abcUtnT»��YkVi��cUd`an\(eXd`wPei\(cUtbabYkrUoUT
d[eiYkanV�VXWp«;öb¨?¬»��¿x^���a�Y[Z�Y[ZUT�cUd`T'�AanV_r;^�ope7YheX^`T'Y[^'�XY[Z;T � �.uptbYkT�dkabSUq�eXtnqXV_dka�Y[ZU\ÇT�¤�ZUan|;abY[^1T'oUq_T�T���T'm'Yk^&eiY
^kZUVXd`Y�eXS;o�W9eXd�VX�~^kT�Y[^'���=Z;T�oUT�cUeXd`YkrUdkT�Wsd`V_\ÜY[ZUTyYkdkrUT�eX\(c;tnabYkrUoUT'^�eiY�^kZUV_d{Y=VX�~^kT�Y[^��UeX^�\�T�SfY[abV_SUT�o
|~T�WsV_dkTi�p\zeijXT�^=YkZUTPeXtnq_VXdkabYkZU\ anSpeicUcUdkVXcUdkaneiY[TyWsVXd�¿�ÖxRÃeXSpeXt�w�^`an^'�#�=ZUT�oUT�cpeid`Y[r;dkTveiY=W9eXd�VX�~^kT�Y[^�an^
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SUVXYPeX^ c;dkV_SUVXrUSUm�T'oËeX^���a�Y[Z"ope7YheX^`T'Y
ÒXe�|�T�m-eirU^kT�Y[ZUT�tbanSUT�eXd�oUT'm�d`T-eX^`T�ViW�eX\�cUtbabY[r;oUTv��a�Y[Z4VX�~^kT'Y
eXm'Yk^KeX^KeDY[eXc�T�d(YkV�tnT'^k^kT'SÏY[ZUT�T�oUq_T�T'�~T�m'Y}ViW Y[ZUT � � Ykd[eXS;^`WsV_d`\+��|Ur;Y(Y[ZUab^�oUa���T'dkT�S;m�T�ab^zSUVXY
^kabq_SUabuUm-eXSfY�^kabSUm�T W9eXd=Vi��^`T'Y[^xeXd`T SUVXY�an\�c~VXd`YheiSlY%WsV_d=¿1ÖxR��

Å�VXYkZg�f¦yei\(cU^`V_Sg®^#eXSUo!YkZUT�ZfwA|Udkabo�\(T�Y[ZUVAo!c�T�d{WsV_dk\�T�o�eX|�V_r;Y�Y[ZUT�^[eX\�T���abYkZ
Y[Z;an^&ope7YheX^`T'Y]eX^
Y[ZUT�wzo;ano�WsV_d%oUeiYheX^`T'Y=ÒXe�¥sdkT�m�eXtntpYkZpeiY�Y[ZUTxV_SUtbw�o;ab�~T�dkT'SUm�Tx|~T�Y���T'T�SKY[Z;TxY��%V!opeiY[eX^kT�Y[^�ab^�YkZUTytbanSUT�eXd
�ieXdkaneiY[abV_S4VXW=eX\�cUtbabY[r;oUT�^ ��abYkZDVX�~^kT�Y[^[¬�WsV_d�cUd`an\(eXdkabT�^ SUVXYvm�VXanSUm'anoUT'SlYP��abYkZD\!r;tbY[abcUtnT'^�¥9m'V_\(cUeXdkT
� anqXrUdkT'^�Ê;�õðXôX|FeXSUoÐÊ;�õðXôXo���abY[Z � anqXrUdkT'^zÊ;�õð�¨-|ÏeXSUoÐÊ;�õð�¨-op¬��º�=ZUT�V_SUt�w�T�^`^kT�SfYka�eXtxoUab�~T�d`T�SUm'T�an^
Y[Zpe7YxYkZUT
oUT'm�d`T-eX^`T
VXW]ei\(cUtbabYkrUoUT�^=��a�Y[ZHVX��^`T'Yk^�¥§ei^���a�Y[Z+YkZUT � �ÍeXtnqXV_dka�Y[ZU\z¬���ZUT�tbc~T'o�dkT'oUrUm'T
Y[ZUT
T�oUqXT(T���T'm'Y[^veiY�tneXdkq_T�Vi��^`T'Y[^'� � V_d cUd`an\(eXdkabT�^�m'V_anS;m�ano;T�SfY ��abYkZ¡\!r;tbY[abcUtnT'^��gZ;V?�%T'�XT�d'�&^kV_\�T�^ktbanq_ZfY
oUan^{Y[V_d{Y[abV_S�an^#cUd`T�^`T�SfY�e7Y#Y[ZUT=^`ZUV_d`Y�VX�~^kT�Y[^x¥9m'V_\�cpeXdkT � anq_rUd`T�^]Ê;�õðXô_e eiSUo�Ê;�òðiôXm���abYkZ � anq_rUd`T�^]Ê;�õð�¨�e
eXSUo�Ê;�òðA¨-m�¬»���=ZUab^xoUab^`YkV_d`YkanV_Sg��WsV_d�|~VXYkZ�VXW�Y[ZUT'^kTv\(T�Y[ZUVAoU^=��antbtNm�V_\�cUdkVX\(ab^kT ¿1ÖxRÍeXSpeXt�w�^`an^�\�V_dkT
WsV_d!ope7YheX^`T'Y[^�abSË��ZUanmhZ�YkZUT}eX\�cUtna�Y[rUoUT'^
oUT'm�d`T-eX^`T}��a�Y[Z�VX�~^kT�Y�Y[ZpeiS�WsVXd!opeiY[eX^kT�Y[^!WsV_d
��Z;anmhZ�Y[ZUT
eX\�cUtna�Y[rUoUT'^=eXd`TPm'V_SU^{YheXSfY���abYkZ+VX�~^kT�Y-�

� anqXrUdkT�Ê;�òð7«P^`ZUV���^#Y[ZUT=WsV_rUd�^kT'Yk^]VXW�m'rUd`�XT�^�m�V_d`dkT'^kc�V_SUoUabSUq Y[V�Y[Z;T�WsV_rUd#cUd`an\(eXdkabT�^�abS�\(VAoUT'tnT�o
Y[T'^`Y�oUeiYheX^`T'Y Òio�¥s��Z;T�S"ezc�V_tneXdka�Y�wKdkT��_T�d`^[eXt�an^�anSfY[d`V�o;rUm�T'o�anS}Y[ZUTvopeiY[ef¬�� � V_d�Y[ZUab^xope7YheX^`T'Y-�~SUV_SUT
VXW�Y[ZUT�\�T'Y[Z;V�oU^�c�T�d{WsV_dk\�T�oK�%T�tnt~WsdkV_\ÉYkZUT�^`Y[eXSUoHc~V_abSfY=VXW�upoUT�tbabY�wzVXW&ei\(cUtbabYkrUoUTy�ieXd`a�eiYkanV_SU^%��abY[Z
VX�~^kT'Y��]�=ZUT � � eXtnqXV_dka�Y[ZU\Üab^�rUSpei|UtnTyYkV�^krUc;cUdkT'^k^�\!rUmhZ}VXWNYkZUT \!rUt�Y[anc;tnT�T�SUT'dkqXwX�peXSUoKT��_T'SH��ZUT'S
Y[ZUT�c;dkan\(eXd`anT�^xeXd`T!SUVXY m'V_anS;m�ano;T�SfYy��a�Y[Z�Y[Z;T!\!rUt�Y[anc;tnT�^'��YkZUT�T�o;q_T!T'�~T�m�Y[^PeXd`T!^kVK^{Y[dkVXSUq�Y[Zpe7Y�Y[ZUT
dkT'^krUt�Y-��eX^=��abYkZKY[ZUT�cUd`T'�AanV_r;^�oUeiYheX^`T'Yk^��pan^=abSpeXcUc;dkV_cUd`a�eiYkTyWsV_d�¿1ÖxR eXSpeXt�wA^kan^'�

�=ZUT�c~V_tneXdka�Y�w�d`T'�_T'dk^keXt;\(eXjXT'^�YkZUT%WsVAm�r;^kanS;qxVXW�Y[ZUT�cUd`an\(eXdkabT�^1eXSUov\!rUt�Y[anc;tnT�^g�%T-eijXT�d'�leXSUovT'�_T'S
��VXdk^kTi��^`\(T�eXdk^ YkZUT�cUdkab\zeXd{w�eiSUo¡\
rUtbYkancUtbT
T�S;T�dkqiw"anS"Y[Z;T��A���£oUV_\(eXabS�Y[V}^krUmhZ¡oUT�qXdkT�T�YkZpeiY�Y[ZUT
^kT'cpeXd[e7Y[anVXS�|�T'Y��%T�T'S(YkZUT=Y���VP|~T'm�V_\�T�^]c�V�VXd�¥ � abq_rUd`T=Ê;�³ªf¬��&�=Z;an^#dkT�²pT�m�Y[^�anS!YkZUT�anSpeX|;antna�Y�wPVXW�T�abYkZUT�d
¦yeX\�cU^`V_Sg®^�V_d
Y[Z;TKZlwA|Ud`ano.eXcUc;dkVfeXmhZ�YkV£Z;V_SUV_d
YkZUTK^`YkT�T'c�tbanSUT�eXd
oUT'm�d`T-eX^`THViWyei\(cUtbabYkrUoUT�^v��abY[Z
VX�~^kT'Y�abS�Y[ZUab^�opeiY[eX^kT�Y-�
¸xVXYkT�eXtn^`V�Y[ZpeiYyY[ZUT�d`T�^kr;tbY[^���a�Y[Z4¦xeX\(c;^kV_Sg®^�eXSUo"YkZUT�Zfw�|;dkano£eXc;cUdkVfeimhZ
eXdkT=^`an\�antneXd�WsVXd � anq_r;dkT�^&Ê;�òð7«_|�eXSUo�Ê;�õði«_o�|Ur;Y#�XT�d`w!oUab�~T�d`T�SfY]WsV_d � abq_rUdkT'^]Ê;�õði«fe eXSUo�Ê;�õði«_m=|�T�m�eXrU^`T
VXW�Y[ZUT�W9eXantbrUdkTvVXW�|�VXYkZ¡eitnq_V_d`abYkZU\(^�Y[V}^kr;cUcUdkT'^k^
eH^`anq_SUa�upm-eiSlY�cUeXd`Y�VXW�Y[Z;T(\!r;tbY[abcUtnTvT�SUT'dkqXw�Y[ZpeiY
��ei^y\(eXcUc�T�o}Y[V�Y[ZUTPcUdkab\zeid`w�È'V_SUTi���=ZUan^�an\�cUtbanT�^%Y[ZpeiYx¿1ÖxRÍeXSpeXt�w�^`an^�VXW&e�ope7YheX^`T'Yx^krUmhZ"ei^�YkZUan^
m�V_r;tno"|�T�^kanqXSUabupm�eXSfY[t�w�m'V_\(c;dkV_\�an^`T�og�P¶�T'dkZpeicU^�^kV_\�T�VXY[Z;T�d�\�T'YkZUV�o"S;VXY�oUan^`m�rU^`^kT'o¡ZUT'dkT�\�anq_ZfY
c~T'd`WsV_d`\É|�T'Y`Y[T�d'��R�SUT�Y[Zpe7Y�\ze-w(Zpe-�_T Y[ZUT c�VXYkT�SfY[aneXt~WsV_d�cUdkT'^kT�d{�ieiY[abV_S}VXW�¿�ÖxR×WsT-eiYkrUdkT'^��pan^�|peX^kT'o
V_S(eXS(a�Y[T'd[eiYkab�_T�Ykan\�T���oUV_\(eXanS!m'V_S7Î`rUq_eiY[T�q_dkeXoUanT'SfY%^`mhZUT�\�T�Y[V�upSUo(e��XT�tnVAm�a�Y�w�^km�eXS(YkZpeiY
¯{uUYk^k°�Y[ZUT
eX^k^`V�m'a�eiYkT�o.´=µ�¶ qfeiYkZUT�dvY[V���a�Y[ZUabS�e+WsT'�Õc�T�d`m�T�SfY�\�an^{uUY!T'SUT�d`qXw_�&��ZUT'S.e�Zfw�c�T�d`|~VXtnanm�WsV_d`��eXd`o
\(VAoUT'tnanS;qPVXc~T'd[eiYkV_d%ab^�eXc;cUtnabT�o�Y[V
YkZpeiY%anSf�_T'd`Y[T'o��_T'tnVAm�abY�w�^`m-eXS4¥9ñNrU\(tbT'wX��¨-©_©fÒ_¬»�& �Y�d`T�\(eXanSU^]Y[Vv|~T
^kT'T�S+��Z;T'Y[Z;T�d�V_d=SUVXY�^kr;mhZ�eXSHeXcUc;dkVfeXmhZHan^=^`rUc�T�dkabV_d=Y[V�Y[Z;T��A���H\�T'Y[Z;V�oU^�oUab^km'rU^k^`T�o�Z;T�dkTi�

¿ytbt;Y[T'^`Y[^]abS�YkZUan^#^`T�m'YkanV_S��%T�dkT�m�d`T-eiYkT�o���abY[Z�YkZUT�^[eX\�T�c~V_tneXdka�Y�wvWsVXd#cUdkab\zeXd`anT'^#eXSUo�\!rUt�Y[anc;tnT�^'�
Ñ abYkZDupT�tbo�opeiY[e;�&|�VXY[Z�c�V_^ka�Y[a��_T�eiSUo�SUT�q_eiY[a��_Tzc�V_tneXdka�Y�w"WsV_d
|�VXY[Z�c;dkan\(eXd`anT�^veXSUo�\
rUtbYkancUtbT�^PeXdkT
tnabjXT�t�w_� Ñ ZUantbT#Y[ZUT'^kT�oUa���T'dkT'SUm�T'^&anSvc~V_tneXdka�Y�w���antbtl^krUd`T�tbwPmhZpeiSUq_T%YkZUT�cUeXd`Ykanm�r;t�eXd1^kZUeXc~T�VXWUY[Z;T�m�r;d`�_T'^
^kZUV���S£anS"Y[Z;T�^kT�YkT�^`Yk^��NY[Z;T�q_T�SUT'd[eXt#m'V_SUm'tnrU^`anV_SU^ o;d[e-��S"WsdkV_\ûY[ZUT'\ ��antbt�cUd`V_|peX|;tbw�|�T!Y[Z;T�^[eX\�TX�
Ñ ZUT�d`Tv\
rUtbYkancUtbTy^kr;cUcUdkT'^k^`anV_S+an^=T�S;V_rUq_Zg�UYkZUT�opeiY[e�d`T�\(eXanS}eim�m�T'c;Yhei|UtnT WsV_d=¿1ÖxR eXSpeitbwA^kab^��

�OX�� í:["7nZ1ê [\f_êµY�h=é?æ1ê�v)ZU^sé?ßsè\^9êKê98gé�ë?ç$fXé�ßaY�[ Y�[Fé?æ1êujçZ�ç$^9ß±é�kmY!h=é?æ1ê¡Q
ä � _'é�ç$f-|
¦ye-�AanSUq�m�VX\(cpeidkT�oPY[ZUT%dkT't�eiYkab�_T]c�T�d{WsV_dk\(eXSUm'T%VXW;Y[ZUT�Y[ZUd`T�T�\(T�Y[ZUVAoU^�WsVXd�\
rUtbYkancUtbT#^krUcUc;dkT�^`^kabV_S

WsV_d�r;^kT�abS�¿�ÖxR×eXSUeXtbwA^kab^���tnT'Y%rU^�S;V?�ºm'V_\(cUeXdkT�Y[ZUT'and�c~T'd`WsV_d`\zeXS;m�TyabSzY[T'dk\�^�VXWNYkZUTyab\(c;dkV��_T'\(T'SlY
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anS}cUd`an\(eXd`wf��YkVi��\
rUtbYkancUtbT�eX\(c;tnabYkrUoUT�dkeiY[abV�anS}e�^`Y[eXmhjXT'o+Y[dkeXm�Ti� � VXd�Y[ZUab^��peXS;o}WsVXd=T-eXmhZ+VXW�YkZUT WsV_rUd
Y[T'^`Y�\(VAoUT'tn^��# P^`Y[eXmhjXT'o�YkZUTH¸�µ�Rx��m'V_dkd`T�m�Y[T�o.opeiY[e;�#Y[ZUT}¸yµ�Rx��m'V_dkd`T�m'YkT�o.anSUc;r;Y�cUdkab\zeidkanT'^{��V_SUtbw
eXSUo4Y[ZUT�¸yµ�Rx��m'V_dkd`T�m'YkT�o£anSUc;r;Y�cUdkab\zeidkanT'^yT»¤�Ykd[eXm�Y[T'o¡��abYkZ4T-eXmhZ£VXW]Y[ZUT�\�T'YkZUV�o;^��!�=ZUT�^{YheXmhjiT�o
Y[dkeXm�T'^�eXd`T
cUtbVXYkYkT�oH^kano;T���|fwf��^`anoUTPWsV_d�m�V_\�cpeXd`an^kVXS+^`rUmhZ�Y[Zpe7YxYkZUTPuUdk^`Yyan^�Y[ZUTv^`Y[eXmhjXT'o�Y[d[eim�T
ViW&Y[ZUT
anSUc;r;Y�ope7Yhe;�lY[ZUTy^kT�m'V_SUoKab^%Y[Z;Ty^`Y[eXmhjXT'o+c;dkan\(eXd{wl��V_SUt�w�anSUc;r;Y�oUeiYheK¥sanoUT�eXt±¬#eXS;o�Y[ZUTxSUT�¤AY�YkZUdkT'T eXdkT
Y[ZUT(T�¤AY[dkeXm'YkT�oËc;dkan\(eXd`anT�^���a�Y[Z£Y[ZUT � �Éupt�Y[T�d`anSUq}\�T'YkZUV�o���¦xeX\(c;^kV_Sg®^
\�T'YkZUVAoDeXS;o¡Y[Z;TzZfwA|Udkabo
\(T�Y[ZUVAog�

� anqXrUdkT'^�Ê;�õð_Ò��XÊ;�õðXÊ;�iÊ;�òðXúyeXSUo�Ê��òðXª�^kZUV���Y[Z;T�^`Y[eXmhjXT'o�Y[d[eim�T�^�WsV_d�YkT�^{Y&opeiY[eX^kT�Y[^]Òie�Y[V Òiog� � d`V_\
Y[ZUT'^kT�uUq_rUdkT'^��� !\�T-eX^`rUdkT'oÏY[ZUT+cUdkab\zeid`wf��YkVi��\!r;tbY[abcUtnT(eX\�cUtna�Y[rUo;THdkeiY[abVÏ¥9¶:._µ�¬�WsVXd�YkZUT�^{YheXmhjiT�o
Y[dkeXm�T'^�eiW±YkT�d(YkZUT+eXcUcUtbanm-e7Y[anVXS.ViW T-eXmhZÐViW�Y[ZUTH\!rUt�Y[abcUtnTK^`rUcUcUd`T�^k^`anV_SÐ\�T'YkZUVAoU^��·�=ZUT�¶�.Xµ ��ei^
m�V_\�cUr;YkT�o�ei^�YkZUT%�lrUViY[anT'SfY&VXW�Y[ZUT�eX\(c;tnabYkrUoUT#VXW�Y[ZUT%T�¤AY[dkeXm'YkT�o!c;dkan\(eXd{w oUab�AaboUT�ov|lw�YkZUT�ei\(cUtbabYkrUoUT
VXW
YkZUT£dkT�^`anoUrUeXt \!rUt�Y[anc;tnTX� � V_dKcUd`an\(eXdkabT�^Km'V_anSUm'anoUT'SfYH��a�Y[Zº\!rUt�Y[anc;tnT�^'�xYkZUT£eX\(c;tnabYkrUoUT"VXWvY[ZUT
dkT'^kano;rpeXt�\!r;tbY[abcUtnT���ei^�T'^`Ykan\(eiY[T'o�eX^�Y[ZUTKoUa���T'dkT'SUm�T}VXW�Y[Z;T+ei\(cUtbabYkrUoUTzViWxYkZUTKcUdkab\zeid`wÏ¥s��ZUabmhZ
ZpeX^�e�m'V_SfY[dkab|Ur;YkanV_SDWsd`V_\ Y[ZUTK\
rUtbYkancUtbT�¬�eXSUoËY[Z;TKeX\�cUtna�Y[rUoUT�VXWxeXS�eXo?ÎkeXm�T'SlY�c;dkan\(eXd{w£��a�Y[ZËS;V
m�V_SfYkdkan|;r;Y[abV_S!WsdkV_\Ã\!rUt�Y[anc;tnT�^'�&½AanSUm'T�Y[ZUT�¶:._µÄd[eiYkanVy�ieXd`anT�^#^`tnabq_ZfY[tbwPWsV_d�YkZUT=WsV_rUd#^`T'Y[^]VXW~cUd`an\(eXdkabT�^
eXSUoË\
rUtbYkancUtbT�^ anS¡T-eXmhZDVXW�Y[Z;T(\�V�o;T�tnT'oDope7YheX^`T'Y[^'�& �m'V_\(c;r;Y[T(e+^`an\�cUtnT�eXd`abY[Z;\(T�Y[anm�e-�XT�d[eiq_TzWsV_d
T-eXmhZ+opeiY[eX^kT�Y-�

�=ZUT�d`T�^`rUtbYk^zVXW�YkZUT�^`T"¶:._µ m'V_\(c;r;YheiYkanV_S;^(eicUc~T�eXdzabSF��eX|UtbT�Ê;��¨_�·�=ZUTHupdk^{Y�m�VXtnrU\�SFm'V_d{�
dkT'^kc�V_SUoU^�YkVDY[ZUT�cUdkab\zeXd{wf��Y[V7��\!rUt�Y[abcUtnTzeX\(c;tnabYkrUoUTHd[eiYkanV¡VXW Y[ZUT�anSUcUr�Y�opeiY[eËeXSUo�Y[ZUT�S;T�¤AYKY[ZUT
dkT'^krUt�YyV_|�YheXabSUT�oH��abY[Z}Y[Z;T�´=µ�¶Ð^`Y[eXmhjHeXtnVXSUT
eiSUo+��a�Y[ZHT-eXmhZ�ViW&Y[ZUT�Y[Z;dkT�Tv\(T�Y[ZUVAoU^�WsV_d�\!rUtbYkancUtbT
^krUc;cUdkT'^k^kabV_S�^{Y[rUo;anT�oHZUT'dkTX�

��ei|UtnTPÊ;��¨_��´�V_\�cpeXd`an^kVXSK|~T�Y���T'T�S�YkZUT�oUab�~T�d`T�SfY�\(T�Y[ZUVAoU^�WsV_d=\!r;tbY[abcUtnTx^krUc;cUdkT'^k^kabV_S�c;dkT�^`T�SfY[T'o�anS
Y[ZUab^�mhZpeXc�Y[T�d abS�Y[T'dk\�^yVXW�cUd`an\(eXd`wf�ÂY[Vi��\!rUtbYkancUtbT eX\�cUtna�Y[rUo;TvdkeiY[abVzanS�e}´=µ�¶Ç^{YheXmhjiT�o4Y[d[eim�TX� �=Z;T
SlrU\!|�T�dk^�m�VXdkdkT'^kc�V_SUo}Y[V�c�T-eXj_��YkVi��c�T-eijKeX\�cUtna�Y[rUoUTxd[eiYkanV�|�T'Y��%T�T'S�cUdkab\zeidkanT'^=eXSUo}\!r;tbY[abcUtnT'^��

ä�Y�]�ê ^ü]1ç;é�ç0_�êfé í:[1èqZNé Q
ä��{_'é�ç0f}| Û=à lq^±é�êlë ý+ç$vDè\_:Y�[b~r_ ýõk���ë7ß"]
÷ eiYheX^`T'YxÒXe Ó;�õð_Ò ¨_�³Ó ¨_�³Ó Ò��òÒ ¨�Ó��òð
÷ eiY[eX^kT�YxÒi| ¨_�³Ó «U�³Ó «U�³ô ¨-ª;�õÓ «fÓ��õÓ
÷ eiY[eX^kT�YyÒim Ó;�õð_Ò Ó;�³ª Ó;�³ªfÒ ô;�õ© «U�®«
÷ eiY[eX^kT�YxÒio Ó;�õð_Ò Ó;�õô�¨ Ó;�³ô_ô Ó;�õ© Ó;�³ªfú

¿ySpeitbwA^kab^%VXW�Y[ZUT�dkT'^krUt�Y[^�abSz��eX|UtbTyÊ;��¨y^`ZUV���^�Y[ZUeiY%YkZUT ´=µ+¶.^{YheXmhj�abYk^kT�t�W���eX^�ei|UtnT�Y[VvcUdkV��AanoUT
e
¶:._µ�d[eiYkanVPan\�cUdkV��_T'\(T'SfY�VXW�rUczYkVv«U�³Ó;�AT�¤�m�T'c;Y�WsVXd%ope7YheX^`T'Y�Òio"¥sc~V_tneXdka�Y�w!d`T'�_T'dk^keXt±¬#WsV_d#��ZUanmhZ�a�Y[^
an\�cUdkV��XT�\�T�SfY���eX^�\(eXdkqXanSpeXt§�

�=ZUT � ��upt�Y[T�d`anSUqxeXcUc;dkVfeXmhZPwAanT�tboUT�oPV_SUt�w \(eXdkq_abSpeXtf¶:._µ d[eiYkanV�an\�cUd`V?�XT�\�T�SfY�V?�XT�d�eXSUoveX|~V��XT
��ZpeiY�YkZUT}´=µ�¶ ^`YheimhjDabYk^kT'tbW�oUabog�£½�anS;m�T�a�Y
��eX^�^kZUV���S�anS.½AT�m'YkanV_SËÊ;�õô�YkZpeiY�a�Y�eXtb^kV�c�T�d{WsV_dk\�T�o
c~VAV_d`tbw�abS�YkT�dk\�^�VXWg¿1ÖxR*cUdkT'^kT'd`�ieiY[abV_Sg�lY[ZUab^]\(T�Y[ZUVAozab^�S;VXY�eioUT��lrpeiYkT�WsVXd�YkZUT�Y�wAc�TyVXW�oUab�~T�d`T�SfY[aneXt
\(V��XT�V_r;Yk^yeiSUo}cUdkab\zeXd{wf��Y[V7��\!rUt�Y[abcUtnT�eX\�cUtna�Y[rUo;Tyd[e7Y[anVX^�Y[T�^{Y[T'o�anSKYkZUan^=mhZpeic;Y[T'd��

¦yeX\�cU^`V_Sg®^z\�T'Y[Z;V�o.w�abT�tboUT�oFeXSÏan\�cUd`V?�XT�\�T�SfY�abSÏ¶:._µ dkeiY[abV¡V��XT�dzYkZUT"´=µ�¶ ^`Y[eXmhj�Y[ZpeiY
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\!rUmhZ¡dkT'^kano;rpeXt]\!rUt�Y[anc;tnT!T'SUT�d`qXw4m-eXS¡|~T�T»¤;c�T�m�Y[T'o�anS"Y[ZUT�T�¤AYkd[eXm�Y[T�oDcUdkab\zeXd`anT'^��� �W�Y[Z;an^�an^
SUVXYPY[Z;Tzm-ei^kTX��ZUV���T��_T'd��&Y[Z;TzdkT'^kaboUrpeXt]\!rUt�Y[abcUtnT�T'SUT�d`qXw4��antnt&YkT�SUo£Y[V+anSUm'dkT-ei^kTzVXdPo;T�m�d`T-eX^`T
Y[Z;T�eX\�cUtna�Y[rUoUT'^xViW&Y[ZUT
^kZUV_d{Y VX�~^kT�Y[^�VXW#YkZUT
T»¤AY[d[eim'Y[T'o4cUdkab\zeXd`anT'^���oUT�c�T�S;oUanSUqKVXS�Y[ZUT
dkT�tne7�
Y[a��_T�c�V_t�eidkabY�w+VXW]Y[Z;T�Y��%VU�!�=Z;T�ZfwA|Ud`ano¡eXcUcUd`VfeXmhZg�NV_S"YkZUT�VXY[ZUT'd ZpeXSUo���o;T�c�T�SUoUabSUq}V_S"Y[ZUT
mhZUV_abm�T�ViWNdkT'tna�ei|UantbabY�w
�ieXtbrUTX�Am-eiS�cUdkV��Aano;T�anSUm'dkT�eX^kT'oK\!rUtbYkancUtbT=^krUc;cUdkT'^k^kabV_S}|Ur;Y�m-eXS�o;T�m�d`T-eX^`T
Y[Z;T�eX\�cUtna�Y[rUoUTPVXW#YkZUT!T�¤AYkd[eXm�Y[T�o4cUd`an\(eXdkabT�^�anS�YkZUT!cUd`V�m'T�^`^���÷�T'Y[eXantb^xViW#Y[ZUT
Ykd[eXo;T!VX�¡q_V��l�
T�d`S"��ZUT'YkZUT�d�V_d�S;VXY�Y[Z;an^�eXcUc;dkVfeXmhZ�YkV}\!rUtbYkancUtbTv^`rUcUcUd`T�^`^kanVXS4��abtnt�dkT�^`rUtbY�anS"opeiY[ezY[Zpe7Y�eXdkT
eXcUc;dkV_cUd`a�eiYkT�WsV_d=¿1ÖxR eXSpeXt�wA^kan^'�

ÛpZ1é-Z1ë?êµc&Y�ë-|nx �=Z;T
m�VX\(cpeidkan^`V_SU^=m�eXdkd`anT�oHV_r;YxanSKYkZUan^�^`YkrUo;wHanSKYkT�dk\�^�VXW&q_d`V_rUSUoA��dkVXtntgeiSUo�\!r;t��
Y[abcUtnT�^`rUcUcUd`T�^k^`anV_S}eidkT�SUVXY�T»¤�ZpeXrU^{Y[ab�XTX� � r;Y[r;dkT�^kan\�antneXd#^kr;mhZKSAr;\(T'dkanm�eXtpY[T'^`Y[^%anSUm'tnrUo;TxVXYkZUT�d
\�T'Y[Z;V�oU^1WsV_d1q_d`V_rUSUo���dkV_tbt_^kr;cUcUdkT'^k^`anV_Sv^krUmhZ�ei^�oUT'c;Y[ZvuptbYkT�dkabSUqv¥Âµ+m-µ+T�mhZUeXS�eXSUo!½�rUSg��¨�©_©;¨�¬��
oUab^kc�T�dk^`anV_S�uUtbY[T'dkabSUqH¥§Å�T'dkT'^`WsV_d`o��{½�\�abYkZKeXSUoHø�eXSUq_V;�g¨�©_ª_ª_¬��;\(eiYkmhZUT�oKupt�Y[T�d`^�¥Â½�e_eiY=<m'antneXd�eXS;o
´�eXSUa�Y[T'ÈX�y¨-©_ª_ªf¬�eXSUo.VXYkZUT�d`^��Ï�=ZUTHm�VX\(cpeidkan^`V_S�m�V_r;tnog�%anS�cpeXd{Y[anm'rUt�eid��]Y[T�^{Y(YkZUTKY[V_tbT�dkeXSUm�T
VXW�Y[ZUT�\�T'YkZUVAoU^�Y[V}^kcUeiY[aneXtnt�w�eitna�ei^kT�o�opeiYhe}eXS;o£m'V_rUtbo£|�T�eXcUc;tnanT'o�Y[VHô7��÷ÍopeiYhe��! �S"Y[T�d`\(^
VXW�\!r;tbY[abcUtnT�^`rUcUcUd`T�^`^kanVXSg�#Y[ZUT(\(T�Y[ZUVAoU^
ViW�ñ1r;\(tbT'w�¥{¨-©_©fÒ_¬»��Ö]T�d`^kmhZlrUrUd�T�Y�eXt§��¥�¨�©_©fðX¬PeXS;o
Ö]T�d`^kmhZlrUrUd�eiSUoKÅ�T'dkjlZUV_r;Y�¥{¨�©_©i«U�~¨-©_©fÒ_¬&m�VXrUtno�|�TxYkT�^{Y[T�o�YkV!T'�ieXtbrpeiYkT�YkZUT�abd%c�T�d{WsV_dk\(eXSUm'TyanS
Y[T'dk\�^xViW#¿�ÖxR c;dkT�^`T�d{�Xe7Y[anVXS�eXSUo+cUdkab\zeid`wf��YkVi��\!r;tbY[abcUtnTxeX\�cUtna�Y[rUo;TPdkeiY[abV�an\�cUdkV��_T'\(T'SfYx�Aa�e
´=µ�¶Ï^{YheXmhjlanS;qU��eX^=��ei^�o;V_SUT ��abYkZ}YkZUT�\(T�Y[ZUVAoU^�rU^`T�o�abS�Y[ZUab^�^`Y[r;o;w_�
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¿ySUo;T�dk^`V_Sg�!%;�L
=�b�~¨�©_©_ô;��¶�eid[eX|�V_tnabm�eXSUoKtnabSUT-eid�ð���÷Ç�A��c�Y[dkeXSU^{WsV_dk\�^%r;^kanS;q
Y[ZUTyq_T�SUT'd[eXtbanÈ'T�oKø�eXoUV_S
Y[dkeXSU^`WsVXdk\H��´ Ñ ¶ÏcUdkV?Î`T�m'Y�d`T'�AanT����N¨�Ó_©7�[¨?ðX©;�

Å�T�d`T�^{WsV_dko���½�\�abY[Z��;ï����;eXS;o�ø�eXSUq_V
øP����¨�©_ª_ª;�A÷�ab^kc�T�dk^`ab�XTxSUVXan^kT�dkT'\(V��ieXt�anS�À���ÁK^`cpeXm'TXö]eXcUc;tnanm�eiY[abV_S
Y[V(eXdkm�Y[abm opeiYhe���ï�T'V_cUZfwA^kabm�^ ��� �pôi«fÊ7��ô_ÒXª;�

Å�T'wAtbjAabSg�~ï����N¨�©_ª_ú��U�=ZUTPoUan^`m�d`T'Y[Tvø�eXoUV_S}Y[dkeXSU^`WsVXdk\Hö�  
b
b
Ð��dkeXSU^keXm'YkanV_SU^�VXW�¿ym'V_rU^`Ykanm'^���½�c~T'T�mhZg�
eXSUoz½�anqXSpeXtp¶#dkVAm�T'^k^`anSUqU� �!� ��¨-Êfð?�h¨�ú_ð��X �Sz½�tneXSfY%½AYheXmhj�¶#d`V�m'T�^k^`anSUq;�Uï T�V_c;ZlwA^`anm�^�dkT'cUdkabSfY%^`T�d`anT�^
¸xVU� ìg� ��½�VAm�abT'Y�w�ViWn
�¤�cUtnVXd[eiYkanV_S+ï T�V_cUZfwA^kabm�ab^`Y[^'�N¨�©_©;¨X�

Å�d[eim�T'�%T�tbtÂ��ø��p¸v���N¨�©fúiª;�U�=ZUT � V_rUd`anT�d%Y[d[eiSU^`WsV_d`\ÄeXSUoHabYk^�eXcUcUtbanm�eiY[abV_SU^�ö&µ+m�ï d[e-����¦xantbtgÅ�VAV_j}´�V;�

Å�rUoUabZpeXd`o7Î`VU��½~����¨�©_©fÒ��:>�rpeiSlYkabW±wAanS;q�tnab\(a�YheiYkanV_SU^ VXS.^`anq_SUeXt��ÂY[Vi��SUV_an^`T�d[eiYkanV�ab\(cUd`V��_T�\�T�SfY�abSËY[ZUT
^`Y[eXmhjlanSUq�VXW�^kT�ab^k\�anm ope7Yhe;��µ£�ò½�mi�pY[ZUT'^kan^'��´�V_tnVXd[eXoUV�½AmhZUV�VXtNVXW#µHanSUT'^��

´�t�eXT'dk|�V_r;Y��ç%;��´y����¨�©_ªfÒ��p �\(eXq_abSUq!Y[Z;TvT�eXd`YkZg³^xanSfY[T'dkabV_d�ö�Å�tneXmhjf��T'tnt�½�m�abT�SfY[a�upmP¶#rU|Utnabm-eiYkanV_S;^���ñNV_S��
oUV_Sg�

� V_^`YkT�d��g÷!�O%;���NeXSUo"µ+V_^kZ;T�d���´y�õ´y���&¨�©_©fðA�N½�rUc;cUdkT'^k^kabV_S4VXW]\!rUt�Y[abcUtnT�dkT�²pT�m�Y[abV_SU^�rU^`anSUq(Y[ZUT�ø�eXoUV_S
Y[dkeXSU^`WsVXdk\Hö�ï�T'V_cUZfwA^kanm'^�� �	� �pô_ª_Ê7��ô_©fÒ��

ï�r;tnrUSpe-wX�g¸v����¨-©_©_Ó;� � �ÂÆÍoUV_\(eXabS+tbT-eX^{Y`��^`�lrpeXdkT'^���eXr���¶·eXS;o���eir��?>!ö�½L
�ï§
�¤�cpeXSUo;T�o4¿y|U^{Y[dkeXm'Yk^
¨�©_©_Ó���½�VAm�anT�Y�wKVXWq
�¤;c;tnV_dkeiY[abV_SHï�T'V_cUZfwA^kabm�an^{Y[^'�N¨�Ê_Ófú?�[¨�Ê;¨�Ó��

¦yeX\�cU^`V_Sg�#÷!����¨�©Xª_Ê;�� �Sl�XT�d`^kTK�_T'tnVAm�abY�w4^{YheXmhjlabSUq�WsV_dP\!rUt�Y[anc;tnT�T�tban\�anSpeiYkanV_S�ö�%;�&´�eXS��&½�VAmX�\
�¤�cUtÂ�
ï�T'V_cUZfwA^���� ü�ü �i«_«7�{Ò_Ò��� �S
½�tneXSfY&½lYheXmhjP¶#dkVAm�T'^k^kabSUqU�Xï�T'V_cUZfwA^kabm�^�d`T�cUd`anSfY�^kT'dkanT'^�¸�VU� ìg� �X½�VAm�abT'Y�w
VXWq
&¤�cUtbV_d[e7Y[anVXS�ï T�VXcUZfw�^`anm'an^`Yk^��N¨�©X©;¨_�

¦yeXd`t�eXS�� Ñ �N½��b�1´�tneXT�d`|~VXr;Y-�O%;� � ���NeXSUo4ø�VAm�m-e�� � ���&¨�©_ªi«U�g½Aanq_Speit&.iSUVXan^kTP^kT'cpeXdkeiY[abV_S"eXSUo��XT�tbV�m'abY�w
T�^{Y[an\(eiYkanV_SgöPï T�VXcUZfw�^`anm'^�� �ç� ��¨�ª_Ê_©?�h¨�ª_ªXÓ;�~ �SË½�t�eiSlYv½lYheXmhj4¶#dkVAm�T'^k^`anSUqU��ï T�V_cUZfwA^kabm�^PdkT'cUdkabSlY
^kT'dkanT'^y¸�VU� ìg� ��½�VAm�anT�Y�w�VXWn
�¤;c;tnV_dkeiY[abV_SHï�T'V_cUZfwA^kabm�an^{Y[^'�N¨�©_©;¨_�

¦yeXd`t�eXS�� Ñ ��½~����¨�©_ªXÊ;�g½Aanq_Speit&.iSUVXan^kT�^`T�cpeXdkeiY[abV_S�eiSUo�^kT'an^`\(abmvabSl�XT�d`^kanVXSg�g¶#Zg��÷!��YkZUT�^`an^'�N½AY[eXS;WsV_d`o
¹xSUa��_T'dk^ka�Y�w_�

¦yeXd`t�eXS�� Ñ �x½~���!¨�©_ª_ª�� ½�T'cpeXd[e7Y[anVXSÇVXW
^kabq_SpeXt eiSUoÇS;V_an^`T¡eicUcUtnabT�o·Y[V��_T'd`Ykanm-eitP^`T�ab^k\�anm"cUd`VXuptnT'^�ö
ï�T'V_cUZfwA^kabm�^�� �!� ��©_ôfð?��©X«fÊ;�

¦xrUqXV_SUSUT�Y-�1¶���eXSUo£´�eXSUeXopeX^'�1ï����&¨�©X©fÒ���¿xtnaneX^kabSUq(abS�Y[ZUT
cpeXd[ei|~V_tbanmPd[eXo;V_S�Y[dkeXSU^`WsVXdk\Höy½d
%ï§
�¤A�
cpeXSUo;T�o�¿x|U^`Ykd[eXm�Y[^'��¨-©_©fÒ��U½�V�m'anT�Y�wKVXWq
&¤�cUtbV_d[e7Y[anVXSHï�T'V_cUZfwA^kanm'an^{Y[^��1¨�ôXÊ_Ê7�h¨-ô_Ê_©;�
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� andkmhZ;ZUT�ab\(T'd�� � ����¨-©_ªfÒ���R�S¡^`V_\�T�Wsr;d`Y[Z;T�dveX^kc�T�m�Y[^PVXW�W9eXS4upt�Y[T�d`anSUq;�1½L
�ï 
�¤;cUeXSUoUT'oË¿y|U^{Y[dkeXm'Yk^

¨�©_ªfÒA��½�VAm�anT�Y�wKVXWq
�¤;c;tnV_dkeiY[abV_SHï�T'V_cUZfwA^kabm�an^{Y[^'��Ê_ôfÒ?��Ê_ô_ª;�
� V_^`YkV?���A´y���p¨�©_©_Ó��X��V�T'cUtna�Y[È�^`Y[d`rUm'YkrUdkT=abS!^ktneXSfY`��^`YheimhjvabSl�XT�d`^kanVXSgö&½d
%ï 
�¤;cUeXSUoUT'o�¿x|U^`Ykd[eXm�Y[^=¨�©X©_Ó;�

½�VAm�anT�Y�wzViWp
�¤;c;tnV_dkeiY[abV_SKï T�V_c;ZlwA^`anm�ab^`Yk^���¨-Ê;¨�ª7�[¨�Êfð�¨_�f �SH½At�eXSfY�½lYheXmhj(¶#dkVAm�T�^`^kabSUqU�pï T�VXcUZfw�^`anm'^
dkT'cUdkabSlY�^`T�dkabT�^�¸xV;� ì�� ��½AV�m'anT'Y�w�VXWn
�¤�cUtbV_d[eiYkanV_SHï T�VXcUZfw�^`anm'an^`Yk^��1¨�©_©�¨_�

ñNrU\(tbT'wX�i÷!���f¨�©_©_Ò���¿y\�cUtna�Y[rUo;T���c;dkT�^`T�d{�_T�oP\!rUt�Y[abcUtnT�^krUc;cUdkT'^k^kabV_Sg�7½L
�ïÛ
�¤�cpeXS;oUT�ov¿y|U^{Y[d[eim'Y[^]¨�©X©fÒ��
½�VAm�anT�Y�wKVXWq
�¤;c;tnV_dkeiY[abV_SHï�T'V_cUZfwA^kabm�an^{Y[^'��¨�«fÊ_Ó7�[¨-«fÊ_ô;�

µ+m�µHT�mhZpeXS��Aï����XeiSUo!½ArUSg�_ø�����¨�©X©;¨_�7÷�T�c;YkZvupt�Y[T'dkanS;q�ViW�upd`^`Y�|UdkT�eXjl^&eXS;ovq_d`V_rUSUoA��dkVXtntÂ�-ï�T'V_cUZfwA^kabm�^���!� ��ôX©_Ó7��ôX©_Ê;�
¶�eXc�V_rUtban^'�%¿v�b��¨-©_ÊfÒ��%¶#dkV_|pei|UantbabY�w_�]dkeXSUoUV_\ �Xeidka�ei|UtnT'^�eXSUoF^{Y[VAmhZpeX^{Y[anm}cUd`V�m'T�^`^kT�^'ö£µ+m�ï d[e-����¦xantbt

Å�VAV_j}´�VU�
ø�abT�|�T�d'� � �b�;¨�©_ô_Ê;�X¿ÐSUT'�FdkT'²UT�m'YkanV_S�^{w�^{Y[T'\Í��abY[Z�m'V_SfY[d`V_tntbT�o�oUabdkT�m�Y[abV_SpeXtA^kT'SU^ka�Y[ab�Aa�Y�w~ö&ï�T'V_cUZfwA^kabm�^��

ì ��©_ú?�h¨�ÓXÊ;�~ �SD½�tneXSfYP½AYheimhj"¶#dkVAm�T�^`^kabSUqU��ï�T'V_cUZfwA^kabm�^�dkT'cUdkabSlY�^`T�d`anT�^P¸�VU� ìg� ��½�V�m'anT�Y�w�VXWÑ
�¤A�
cUtnVXd[eiYkanV_SHï T�V_c;ZlwA^`anm�ab^`Yk^��N¨�©_©�¨_�

ø�VX^kT�Sl|peirU\+�5%;�X¦P�b�XeXSUo
Å�V_rUoUd`T-eXrA¤��fï�� � ����¨�©Xª;¨_�iøxeXc;anoPm�V_Sf�_T'dkq_T'SUm�T�VXWp^kVX\(T�^kT'an^k\�anm]cUd`V�m'T�^`^kanS;q
eXtnqXV_dka�Y[ZU\�^�ö&ï�T'V_cUZfwA^kanm'^�� �	� �N¨�Ê_Êfú?�[¨�Êfú_ðA�

ø54rUqXT�d���%;�½
=���
¨�©_©_Ò��y¶��Â��e-�_T£dkT�²pT�m�Y[abV_SU^}eXSUoºeXÈ'an\!r�Y[ZpeXtxoUT�c�T�o;T�SUm'T¡VXWv¿1ÖxR¢anSÏYkd[eXS;^`�_T'dk^`T�tbw
an^`VXY[d`V_cUanm \�T�o;a�e;�U´ Ñ ¶FcUdkV?Î`T�m'YxdkT��AanT'����ðiªfÒ?��ôXÓ_ª;�

½;e_eiY@<m�abt�eXd'�~ø����geXSUo"´�eXSUabYkT�Èi�g¸v����¨-©_ª_ª;��¿ \�T'YkZUV�o�VXW#q_d`V_rUSUo���dkV_tbt1T�tnab\(abSpeiYkanV_Sg�Uï�T'V_cUZfwA^kabm�^�� ��� �
ª_©X«i��©_Ófð��

½AY[VXtbY-��ø��#¦v����µ+anq_dkeiY[abV_SË|fw � V_rUd`anT'd
Y[dkeXSU^`WsVXdk\Hö}ï�T'V_cUZfwA^kabm�^�� �	� ��ðXô7��«fª;�� �SFµHanq_dkeiY[abV_Sg��ï T�Vi�
cUZfwA^kanm'^xd`T�cUd`anSfY�^kT'dkanT'^�¸xVU� � ��½�VAm�abT'Y�wKViWn
�¤�cUtnVXd[eiYkanV_SHï T�V_c;ZlwA^`anm�ab^`Yk^��1¨�©_ª_ª��

�=ZpeiY[eX\+�~ø���¦P�b��¨�©_ªX«U��µ+rUt�Y[aboUan\�T�SU^`anV_SUeXt�upt�Y[T�d`anSUq�VXW]^`T�an^`\(abmvoUeiYhe;ö�¶#d`V�m'T�T�o;anSUq_^xVXW&YkZUT!  
b
b
��
Ö]V_t �Uü ��¸�VU�1¨�Ó;�p �S�½�t�eiSlYy½AY[eXmhjH¶#dkVAm�T�^`^kabSUqU�~ï�T'V_cUZfwA^kabm�^yd`T�cUd`anSfY�^kT'dkanT'^y¸�VU� ìg� ��½AV�m'anT'Y�w}ViW
�¤;c;tnV_dkeiY[abV_S+ï�T'V_cUZfwA^kanm'an^{Y[^��N¨-©_©;¨_�

�=ZUV_d`^kV_Sg�O%;��ø�����eXS;o"´�t�eiT�dk|�V_r;YÓ%;����¨�©XªfÒ��pÖ]T�tbV�m'abY�wf��^{YheXmhjHeXSUo+^ktneXSfY`��^{YheXmhj}^{Y[VAmhZpeX^`YkanmvanSf�_T'dk^kabV_Sgö
ï�T'V_cUZfwA^kabm�^��%¨�©_ªfÒA� �$� ��ð_úXð_ú?�{ðXúi«U¨_�~ �SË½�tneXSfY
½AYheXmhj4¶#d`V�m'T�^k^`anSUq;�&ï T�V_c;ZlwA^`anm�^PdkT'cUdkabSfYv^`T�d`anT�^
¸xVU� ìg� ��½�VAm�abT'Y�w�ViWn
�¤�cUtnVXd[eiYkanV_S+ï T�V_cUZfwA^kabm�ab^`Y[^'�N¨�©_©;¨X�

��r;dkSUT'd��Nï�����¨�©X©_Ó;��¿ytba�eX^`anSUq�anS}Y[ZUTPYheXrA��c+Ykd[eXS;^`WsV_d`\¾eiSUo�dkT'\(V��ieXt1VXW#^`cpeiYka�eXtbtbw}eXtba�eX^`T�oHm�V_Z;T�dkT'SfY
SUV_ab^kTXö%ï T�V_c;ZlwA^`anm�^'� ��� �g¨�«f©_Ê7�[¨?ÒXÓ_ô;�

Ö]T�d`^kmhZlrUrUd'��÷!�b��Å�T�d`jAZ;V_r;Y-��¿
����eXSUo Ñ e_eXc�T�SpeXd'�=´y���y¨�©X©fð���¿yopeXc�Y[ab�XT+^`rUd`W9eim�T���dkT't�eiYkT�o.\!rUtbYkancUtbT
T�tban\�anSpeiYkanV_S��;ï T�VXcUZfw�^`anm'^�� �	� ��¨_¨�Ê_Ê7�[¨_¨?ú_úA�

Ö]T�d`^kmhZlrUrUd'�#÷!�b��Å�T'dkjlZUV_r�Y-��¿
����¨-©_©X«U��µ+rUt�Y[abcUtnT
YkT�mhZUS;V_tnV_qiw_�1cpeXd{Yv höp
#^{Y[an\(eiYkanV_S"VXW%\!rUt�Y[abcUtnTvdkT��
²pT�m�Y[abV_SU^�öy
�¤�cpeXSUo;T�o�¿x|U^`Ykd[eXm�Y[^'��¨-©_©X«U�g¨�«f©_ô7�[¨-«f©_Ê;�
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Ö]T�d`^kmhZlrUrUd'�#÷!�b��Å�T'dkjlZUV_r;Y���¿v�b��¨�©_©fÒA��µHrUtbYkancUtbT!Y[T�mhZ;SUV_tnVXqXw_��cpeXd{Y
 ` höp
&¤;eX\�cUtbT�^PV_S¡\(eXd`anSUT�eXS;o

t�eXS;oHoUeiYhe;öb
�¤�cpeXS;oUT�o�¿x|U^`Ykd[eXm�Y[^'�N¨�©_©fÒ���¨-«lúXÓ7�[¨-«lúXô��
Ñ eioUTX�U´y�$%;���UeXSUoKïPeXd`oUSUT'd��;ï���¦v����¨�©Xª_ª;��½�t�eiSlY{��^{YheXmhj�anSf�_T'dk^`anV_S�|fw(Zfw�c�T�d`|~VXt�e
T»¤�Ykd[eXm�Y[abV_SzabSzY[ZUT

� V_rUdkabT�d�oUV_\(eXanS�ö�½L
�ï§
�¤�cpeXS;oUT�o"¿x|U^`Ykd[eXm�Y[^��N½�V�m'anT�Y�w+ViWb
�¤;c;tnV_dkeiY[abV_S"ï T�V_c;ZlwA^`anm�ab^`Yk^��~ÊfúXÊ7�
ÊfúX©;�f �S�½�t�eiSlY�½AY[eXmhj�¶#dkVAm�T�^`^kabSUqU�;ï�T'V_cUZfwA^kanm'^�d`T�cUd`anSfY�^`T�d`anT�^%¸xV;� ìg� �;½�V�m'anT�Y�w�VXWp
�¤�cUtnVXd[eiYkanV_S
ï�T'V_cUZfwA^kabm�an^{Y[^'��¨-©_©;¨_�

z abtn\(eXÈX�UR����g¨�©Xªfú���½�T'an^`\(abm�opeiY[e�c;dkVAm�T�^`^kabSUqUö%½�VAm�anT�Y�wKVXWq
�¤;c;tnV_dkeiY[abV_SHï�T'V_cUZfwA^kabm�an^{Y[^'����rUtb^[e;�
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