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ABSTRACT

This paper considers the problem of estimating the distribution of payoffs in a discrete dynamic

game, focusing on models where the goal is to learn about the distribution of firms' entry and exit

costs. The idea is to begin with non parametric first stage estimates of entry and continuation values

obtained by computing sample averages of the realized continuation values of entrants who do enter

and incumbents who do continue. Under certain assumptions these values are linear functions of the

parameters of the problem, and hence are not computationally burdensome to use.  Attention is given

to the small sample problem of estimation error in the non parametric estimates and this leads to a

preference for use of particularly simple estimates of continuation values and moments.

Ariel Pakes
Department of Economics
Harvard University
Littauer, Room 117
Cambridge, MA 02138
and NBER
ariel@ariel.fas.harvard.edu

Michael Ostrovsky
Department of Economics
Harvard University
Littauer, North Yard
Cambridge, MA 02138
mostrovsky@hbs.edu

Steve Berry
Department of Economics
Yale University
37 Hillhouse Ave.
P.O. Box 208264
New Haven CT 06520-8264
and NBER
steven.berry@yale.edu



���������
	���
���������������
�����������	! "���#���$	%�&	���
��'�)(*��
�+��,	-��	.(�/102���3�4+$56���7	�
-8
9 ����	-�: "��;<	�
>=@?A�4+��B�C	%�EDF
����#��GH
I;H/J=F��0�KL�:�&	�G1	!MN	��I��/O8

P�QHRTSVUXWIU�Y[ZV\HY^]IY[_T`IUHS"Y^Sba4Rdc"W>a4RT`IeLS�a4Z4W>a4Y[fIRTY[SVgXWISbY[\�`�eha4QHY)SbaiZijHkla4jHZbY*`Imn\HRdSik^ZiY^aiY*\po%eXWIcqRTk
f�WIcqY[S^rFsX`�ZtYuW,SiYq`Im:Y&v-U1`�SbRdaiRT`�e�w1x:YqUHZiY^SiY^e�a@WI_d_B`�jHZyZbY[Sijp_da4SyRde*a4QHYFk[`Ie�aiYlv%a�`Im:`IeHY�YlvpWIcqUH_TY,zyW
\po%eXWIcqRTk�f�WIcVY�`,m2Y[e�aiZbo.WIeH\.Ylv-R{aurq|}e~WI\p\HRdaiRT`�e*ai`)R{a4SnRTcqU�`�Zba4WIeHk[Y�ai`�RTeH\HjpSba4ZbR�WI_B`�Zif�W,eHRT�[W,a4Rd`�e�w
a4QpY�Y[e�a4Z�oH�>Ylv-RdayY&vHW,cVUH_dY�RT_d_TjHS�a4ZiW,a4Y^S�Z4W>a4QHY^Z�x:Y^_T_��bjpSbatx�Q�o*x�YFeHY[Y^\!aiQHY[SbYFY[SbaiRTcVW,a4Rd`�e�S�a4ZiW,a4Y^f�RTY^S
WIeH\�a4QpYEcVW#�b`�Z:UHZi`�gp_TY[cqS2a4QHW,a�WIZiRdSiYyRTe�\pY^]�Y^_T`�UpRTeHfFa4QHY^c)r

|}eLUHWIZbaiRTk[jp_�WIZ^w�a4QH`�jpf�QhaiQHY�SijHep��k[`�S�a4Sq`Im�Y[e�a4Z�o3WIeH\3a4QHY�SbY[_T_:`I��],WI_TjpY[SN�
`IZ�k[`�S�a4S��FWISbSi`%k[R{�
W,aiY[\!x�Rda4Q.Ylv-R{a@W,ZiYF�IYlo�\pY^a4Y^ZicqRTeXW,e�aiSy`Im�aiQHYq\po%eXWIcqRTk[Sy`Im�cVWIZi�,Y^a�WI\>�bjHS�a4cqY[e�a4Sya4`NU�`�_TRdk^o�W,eH\
Y[e�]%RTZb`�eHcqY[e�a�W,_�k�QXW,eHf�Y[S^w<\XW>a�W"`�eNa4QHY^SiY�SbjHeH�Nk[`�S�a4S�WIZiY�c�jHk�Q*QXW,Zi\HY^Z�a4`q�XeH\�aiQXWIe*\HW,a�Wq`�e�a4QpY
\HYla4Y[ZbcVRdeXWIe�a4S�`ImBk[jHZbZiY[e�anUpZi`I�HaiSi�'r2��StWFZiY^SijH_{a�x�Y@QXWu]IY@a4`qRTepm�Y^Z�aiQHYEYlv%a4Y^e�a�`Im�SbjHeH��k[`�S�a4S�m�Zi`�c
`IaiQHY[Z2],WIZbR�WIgH_dY[S:x�Qp`�SiYyg�Y[QXWu]%RT`�Z�\pY[U�Y[eH\HS�`�e�aiQHY[cNr�P�QHYn],WIZiRTWIgH_TY�a4QXW>a�RTS�cq`�Sba�\pRTZiY^k^ai_doVZiY[_TW,a4Y^\
a4`ya4QpY�k^`�SbaiS�`,m<Y^e�aiZboFRdS�Y^e�a4ZboFR{a4SbY[_dm�rOPO`�jHSbY�aiQHY�k[`�eHepY[k^aiRT`�eqg�Y^a}x�Y[Y[e6WIk^aijXWI_XY[e�aiZboqWIeH\Fa4QpY�k^`�SbaiS
`Im1Y[e�a4Z�oqRTeFY[S�a4RTcVW,aiRT`�e�x�Y�epY[Y[\"Wtm�Z4WIcqY^x�`�Zi��x�QHRTk�Q"WI_T_d`#x�S�jpS�ai`�k^`�cqUHjpa4Y�aiQHY�]IW,_TjHY�`Im<Y[e�a4Y^ZiRdeHf
�
SbRTcqRT_TWIZi_{o�w'a4`ycVWI�IY�jHSbY�`,m1aiQHY�ZiY^_�W,aiRT`�eHSbQHRTU�g�Y^a}x�Y[Y^e"SbY[_T_p`I�6],WI_TjpY[S�WIeH\qYlv-R{auw�x�Y�epY[Y[\Fa4`yg�Y�WIgH_TY
a4`@kuWI_dk[jH_TW,a4Y�a4QHY�]IW,_TjHY�`Im�k[`Ie�aiRTe�jHRdeHf��lrBP�QH`�jHf�Q�SbjHk�Q�m�Z4WIcqY^x�`�Zb�%S:QXWu]�Yng�Y[Y[e�Wu],WIRd_�WIgH_dY2m�`�Z:Sb`�cqY
a4RdcVYV��YIr�fHrdw<��ZiRTk^Si`�e*WIeH\���WI�IY^S[w ='����� �lwXa4QpY[RTZ�RTcqUH_dRTkuW>a4RT`IeHS2kuW,e�eH`Ia�g1Y�jHSiY^\�\HRTZbY[k^ai_do�Rde*Y[S�a4RTcVW>�
a4Rd`�e"x�R{a4QH`�j-a�Y[eHk^`�jHe�a4Y^ZiRdeHf�SijHgpSba�W,e�aiR�WI_<k[`�cqUHjpa4W,a4Rd`�eXWI_JUHZb`�gH_TY^cVSn��x�RdaiQ6k[jpZiZiY^e�a�k^`�cqUHjpa�W>a4RT`IeXWI_
WIgHRd_TR{a4RTY^S�aiQHY[SbYEUpZi`�gH_dY[cqS�WIZiYy`Im�aiY[e�RTepSijHZbcV`�jpe�a4WIgH_dY'��r

��S�W*k^`�eHSbY[��jHY[epk[Y�a4QHY"cV`%\HY[_dS�aiQXW,a�QHW']IY�g1Y^Y[e jHSbY[\ a4`*WIeXWI_{o-�^Y"Y^e�aiZbo�WIeH\ Ylv-R{a�\HY^k[RTSbRT`�epS
RTeha4QHY)UXWIS�a6QXWu]�Y*WI_T_�g�Y[Y[eLa}x:`,�¡U1Y^ZiRd`-\LcV`%\HY[_dS[¢�SiY^Y�£:ZiY^SieXW,QXWIe$WIeH\¥¤�Y^RTSbS�� =u��¦�§ W,eH\ ='���Õ= �lw
£:Y^ZiZbo3� ='����¨ �lwCWIep\�cq`�ZiY�ZbY[k^Y[e�a4_{o�w�©�WI�^�[Y[`�� ¨IªIª�¨ ��WIep\�«-Y^RTc¬� ¨Iª�ª�¨ �lr�P2x�`,�}U�Y[ZbRT`%\!cV`%\HY[_dSnWIZbY
Y[SbSiY^e�aiR�WI_d_dohSba4W,a4Rdk*WIep\7WISiSbjHcqY�Wux2Wuo�SbjHeH�Lk[`�S�a4S[r­��WIZbai_doLWIS�W�ZiY[SbjH_daVa4QHY�Y[cqUHRTZbRTkuW,_2x:`�Zb�¥Rde
a4QpY[SiYVUXWIU�Y[ZbS@Sba4Wuo�Y[\3Wux:Wuo�m�Zb`�c®YlvpWIcqRTeHRdeHf�a4QHYVRTcqUXWIkla4Sy`Im�U�`�_TRdk^o�`�Z�Y^e�]-RdZi`�epcVY^e�a4WI_�k�QXWIeHf�Y^S
`�e!a4QHYFS�a4Zijpk^a4jpZiYF`Im�W�f�R{]�Y^e�RdeH\HjHS�a4Zbo*`#]IY[Zna4RdcVY,w�m�`-k^jHSiRdeHf�RTeHS�a4Y[WI\!`�e�UpZi`']%RT\HRdeHfNW�m�ZiWIcqY^x�`�Zi�
m�`�Z�k�QXWIZ4W,k^a4Y^ZiRd�[RTepf@\HR{�<Y^ZiY[epk[Y[S�RdeVaiQHYte�jHc�g�Y[Z�`ImOWIk^aiRd]IY��XZbcVS:WIk[Zb`�SiS�W�k[Zi`ISiS2SbY[k^aiRT`�e�`,m�c"W,Zi�IYla4S^r
©)`�ZbYt\HYla�WIRd_TY[\6WIeXWI_{o-SbRTS�`ImCY[e�]%RTZb`�eHcqY[e�a�WI_1`�Z:U�`�_dRTk^oqRdSiSijpY[S[wpS4Wuo6`Im�aiQHYt_dRT�IY^_doqY^�1Y[kla4S�`ImOW�cVY^Zif�Y^Z
`�e�SijHgHSbY[��jHY^e�aFY^e�a4Zbo.`�Zy`Im2W)k�QXW,eHf�Y"Rde�U�Y[epSiRT`Ie�`�ZEQHY[WI_daiQ�k[WIZiYqZijH_dY[SE`�e~Y&v-RdauwOZiY^��jHRTZbY[\�cq`�ZiY
\HYla�WIRd_�`�e�SijHep��k[`�S�a4S�WIeH\NQH`'x¯�XZbcVS�ZbYuWIkla�ai`�a4QHY^c)r
°ÍùOÛ|Ù�ìrÙmøGêòãyêóá�Þ_á�ü¤Ý �täÜï�á�Þ�±fÛtÙGÚ�ÛtÙ²ä@ÚÜá�Ù�²rêëÚSêòãSìrÙ²Ú�Ù²äÜïÆêëÞtÙÍìÆð�è�±fÛtÙGÚ�ÛtÙ²äSêëÚÜãpøGá3Þ3ÚÜêëÞ�þtÝ�Ú�êóá�ÞÆ÷«Ý�ñóþ|ÙMêòã@û3ä�ÙmÝ«Ú�ÙÍäjÚ�ÛtÝ�ÞêëÚÜãSã�Ù²ñóñ|á�ô)÷«Ý�ñóþ|Ù�å	Ý�ÞtìgÚÜÛ|ÙMñòÝ«Ú�Ú�Ù²äSêóã[á�ü·Ú�ÙÍÞÎÝ�ãÜãyárøGêòÝ«ÚÜÙÍì�±fê ÚÜÛÆü¦Ý�øGÚ�á�äÈã@Ý3ã[ÛtÝ�äÈì<Ú�á�ïÆÙÍÝ3ãyþtä�ÙMÝ3ã�³yû3á	árì'±fêóñóñµ´tå«Ú�Û|Ù�÷®Ý�ñëþtÙfá�üÚ�ÛtÙ �tä�ït¶ ãOð|þ|êóñóì|êëÞ|ûÎÝ�Þtì)Ùb·	þ|êóý|ïÆÙ²Þ	ÚMêëÞTêëÚÜã�³ÜãyÙmøGá3ÞtìÎðÂÙÍãyÚ¸´_Ý�ñ ÚÜÙ²äÜÞtÝ«ÚÜêë÷3Ù>ÙÍïgýtñëá«è�ïÆÙ²Þ	ÚÍå|Ý�Þtì,¹«á�äføGñóÙÍÝ�Þ'ºÄþtý!ø²á3ãyÚÜã��jùOÛtÙýÂá�Ú�ÙÍÞ	Ú�êòÝ�ñ¤ÙÍÞ3ÚÜäÜÝ�Þ	ÚÜãb¶�ã�þ|Þ|ß!øGá	ã�ÚÈãfø²Ý�Þ!ðÂÙ�ñóÝ�ä�û3Ù²ñóèÎìrÙGÚÜÙ²äÜïgêóÞ|Ùmì)ð�è_ÚÜÛ|Ù�Ú�êóïÆÙ`Ý�Þ�ì]Ù²ôÂá3äyÚfäÜÙb·	þ|êóä�ÙmìÎÚÜáÆü±á�äÜï`þ|ñòÝ«ÚÜÙ*êòìrÙmÝ�ãÍåÚ�Ùmã�ÚMï_Ý�ä�ß3ÙGÚÜãÍårÝ�ÞtìTÝ3ø²øGÙmã�ã�ðÂá�ÚÜÛTãyÚÜÝ�äyÚÜþ|ýTø²Ý�ýtê ÚÈÝ�ñ2Ý�ÞtìÎÚÜÛ|Ù�äÜÙb·	þ|êòãyêëÚ�Ù�ýÂÙ²äÜïgêòãÜãyêóá�Þtã��

¨



P�QHY�Y[WIZi_{o m�Z4WIcqY^x�`�Zb�%Sqm�`�Z�a4QHY�WIeXWI_{o%SiRTSF`ImtY[e�a4Z�o¥W,eH\�Ylv-R{aVx�Y[ZbY*WI_dSi`!a4QHYN�XZiS�a6UXWIU�Y[ZbSqai`
Ylv-UH_dRTk^Rda4_{o~k^`�eHSbRT\HY^ZFaiQHY�Y[S�a4RTcVW,aiRT`�e RdSiSijpY[S�a4QXW>a"W,ZiRTSbY6x�QHY[eha4QHY�cq`-\pY[_2jHSbY[\ha4`.Sba4ZbjHk^aijHZiY�a4QpY
\XW,a4W�\H`-Y^S�eH`Ia�f�Y^eHY[ZiW,a4YyW�jHepRT��jHYnY[��jHRd_TRdgHZiRdjHc)r�P�QHYnjHeHRd��jHY[eHY^SiS�RTSbSijHYyQXWI\�g�Y[Y^e)Y^cVUHQHWISiRd�[Y[\�Rde
a4QpY�a4QHY^`�ZiYla4RdkuWI_1_TRdaiY[ZiW,a4jHZbY�`�e"Y[e�a4Z�o�wJWIeH\�g�`IaiQ�£:ZiY^SieXW,QXWIeNWIeH\�¤�Y[RdSiSy� ='���Y= gX��WIeH\�£�Y[ZiZ�o!� ='����¨ �
k[`IeHSiRd\HY[ZbY[\~R{a4SnRdcVUXW,k^an`�e.Y[S�a4Rdc"W,aiRT`�e�RTe!cV`%\HY^_TStx�QHY^ZiYqSijHeH��k^`�SbaiSyk[`�jH_d\.],WIZ�o!WIcq`�eHf�WIfIY[e�a4S^r
�$QHY^e cq`%\HY[_dSV\H` ep`Ia6QXWu]IY�W�jHeHRT��jHY�Si`�_djpa4Rd`�e¥R{a6RTS^w�RTe�f�Y^eHY[ZiWI_¸w�ep`Ia�U�`�SiSbRTgH_dY)a4`~\HY^aiY[ZicqRTepY
a4QpY�UHZb`�gXWIgpRT_TR{a}o"`,m�WFf�Rd]IY[eN`�jpaik[`�cqYyk[`�eH\pRda4Rd`�eXWI_<`�e)`IgHSiY^Zb],WIgH_dY[S�WIeH\�a4QHYn],WI_TjpYE`,m�W�UXWIZiWIcVYla4Y^Z
]�Y^k^ai`�Z[rnP�QHRdStZijp_TY[S�`�jpatcVWIe�o)Sba�W,eH\XWIZb\�Y[SbaiRTcVW,a4`IZiS[r�P�QHY�jHepRT��jHY[epY[SiSyRdSiSijpY�g1Y^kuWIcqY@Yl]�Y^e�cq`�ZiY
RTcqU�`�Zba4WIe�a�`IeHk[Y�x:Y:WI_T_d`#x�Y[\Em�`�ZCa4QHY�ZiYuW,_TRTSbc `ImXk^`�e�a4Rde%jHW,a4Rd`�e�],WI_djHY[SCx�QHRTk�Q@\HRd�1Y[ZbY[\�WIk^Zi`�SbS�WIfIY[e�a4S^w
m�`�Zya4QHY^e�aiQHY"e�jHc�g�Y[Z�`Im2U�`�SbSiRTgp_TYqY[��jHRT_dRTgHZbR�W6RdeHk[ZbYuWISbY[\�cVWIZi�,Y[\H_{o�r�P�QHY"`�ZiRdf�RTeXW,_�WIeXWI_{o%SiRTSyQHY^ZiY,w
\HjHY�a4`@©�WI�^�[Y[`�� ¨Iª�ª�¨ ��WIeH\�«%Y[RTc � ¨Iª�ª�¨ �lw%WI_T_d`'x:Y^\Vk^`�e�a4RTe�jXW>a4RT`Ieq],WI_djHY[S�a4`�\HRd�1Y[Z�x�RdaiQ��b_d`-k[W,a4Rd`�e��
WIeH\"g1Y^f�WIe6Rde�]IY[S�a4RTf�W,a4RdeHf@Y&v-aiY[eHSbRT`�epS:x�QHRTk�Q�W,ZiY�k^ZijHk^R�WI_Ja4`�a4QHY�Sba4jp\po6`Im�c"WIe�oqZiYla�WIRd_<W,eH\6SiY^Zb]%RTk^Y
SiY^k^ai`�ZiS^r

� jHZ�f�`�W,_�QHY^ZiY�RdS�a4`�cVWI�,Y"a4QHYVa4Z4W,eHSiR{a4RT`Ie�m�Zi`Ic aiQHY"a}x�`�U1Y^ZiRT`%\�SbY^aiaiRTeHf*ai`�a4ZbjH_do�\po%eXWIcqRTk
cq`-\HY^_TS�`Im�Y^e�aiZbo�WIeH\*Y&v-Rdaur�PO`6\H`6Sb`"x�Y�x�RT_d_CUHZi`']%RT\HY@WVSbY^an`Im�WISiSbjHcVU-a4RT`IeHS�jpeH\HY[Z�x�QHRTk�Q�aiQHY[ZbY
RTS�`�eH_{oN`�eHY@SbY^a�`Im�Y[��jHRd_TRTgpZiRTjpc U1`I_TRTk^RTY^S�aiQXW,a�WIZiY�k[`�epSiRTS�a4Y^e�a�x�Rda4Q)a4QHY�\XW,a�Wqf�Y[epY[Z4W>a4RTepf6UHZi`%k[Y^SiS^r
��Y�x�RT_d_�aiQHY[e�SbQH`'x¯QH`'x Si`IcVYtSbRTcqUH_TY�RT\pYuWIS^wpRT\pYuWIS:aiQXW,a:kuWIe�g�Y�]%RTYlx:Y^\)W,S2Ylv%a4Y^eHSiRd`�eHS�`ImB©)j-a4Q���S
� =u�	�Y= ��`�ZiRdf�RTeHWI_�x:`�Zb�Jw�kuWIe�g1Y�jpSiY[\�ai`6\HY[_dRd]IY[Z�Y^SbaiRTcVW,a4`�ZbS�aiQXW,ayW,ZiY@g�`IaiQ�

������a4`6k^`�cVUpjpa4Y�W,eH\
f�Zb`�jHeH\HY^\)Rde�x�QXW,a���������������������� �!
�"#

$Ir

%�&('*),+.-.'0/�13254�+(6879-('�:#;

PO`�\HY^aiY[ZicqRTepY@x�QHY^aiQHY[ZyW6U�`IaiY[e�a4RTWI_�Y^e�a4Z4W,e�aV�
WIe�RTepk[jHc�g�Y[e�a���SiQH`IjH_T\*Y^e�a4Y[Zq��k[`�e�aiRTe�jHY'��x�Y�eHY^Y[\
a4QpY�Ylv-U�Y[kla4Y[\�\pRTSik^`�jHe�a4Y^\6],WI_TjHY�`Im<m�jpa4jHZbY�eHYla2k[WISiQ=<H`#x�S:SiQH`�jp_T\VaiQHY��HZic Y[e�a4Y^Zn��k[`�e�a4Rde�jHY'�&r�P�QHY
U�`Ia4Y^e�aiR�WI_:Y[e�a4ZiWIe�aqx�Rd_T_�Y[e�a4Y^ZqR{m�a4QHRdS�Y[e�a4Z�o�],WI_TjHY�RdS�f�ZiY[W,a4Y^Z�a4QHY^ehaiQHY�Y[e�a4Z�o�m�Y[Y���SiRTcqRT_TWIZi_{o�wBWIe
RTepk[jHc�g�Y[e�a�x�Rd_T_:k^`�e�a4Rde%jpYNR{m�a4QHY�k[`Ie�aiRTe�jXW,aiRT`�e ],WI_djHY6RTS�fIZiYuW>a4Y[Z�aiQXWIe3a4QHY�SbY[_d_{�}`,�¥],WI_TjpY'�lr � jpZ
cqYuWISbjHZiY6`,m�aiQHY�Y[e�aiZbo~],WI_djHY[S�m�Zi`�c W*UXWIZ�a4RTk^jH_�W,Z�S�a�W,aiY6RTS�W,e3W']IY[ZiWIf�Y�`Im�a4QpY6\HRTSbk[`�jpe�aiY[\3],WI_TjHY
`Im�eHYlaVk[WISiQ�<X`'x�S>�����?���������@

��AB"#

$�g�o�Y[e�a4ZiWIe�a4S�x�QH`.\HRT\ Y^e�aiY[ZqW,a�aiQXW,aFS�a�W,aiYIr3«-RdcVRd_�WIZb_doIw�`�jpZ
cqYuWISbjHZiY�`Im<aiQHY�k[`�e�a4Rde�jXW,a4Rd`�eF]IW,_TjHY^S�m�Zb`�c a4QHW,a:S�a�W,aiY�RdS�a4QHY�������������\HRdSik^`�jHe�a4Y^\"],WI_TjHY�`Im<eHY^a�kuW,SiQ
<X`'x�S�YuWIZbeHY[\�g�o6RdeHk[jpc�g1Y^e�a4S2x�QH`F\HRd\6k[`�e�aiRTe�jHYtm�Zi`Ic aiQXW,a�Sba4W,a4Y,r�P�QHY[SbYycVY[WISijHZbY[S�`ImOY^e�aiZbo�W,eH\
k[`Ie�aiRTe�jXW,aiRT`�e!],WI_TjpY[SEc"WI�,YqaiQHYqZiY[_TW,a4Rd`�eHSbQHRTU!g�Y^a}x�Y[Y[e�aiQHY"cq`%\HY[_�WIep\�a4QpYV\XW>a�WNaiZ4WIepSiUXWIZbY[e�auwBW
m
WIklauwXx�QHRTk�QNa4`�fIY^a4QpY[Z�x�Rda4Q�a4QpY�Y^Sba4Rdc"W>a4`�Z9� S�k[`IcVUHj-a�W,aiRT`�eXW,_�YuWISbYIw�SiRdcVUH_dRd�XY^S�Zi`�gpjHSbaieHY[SbSnWIeXWI_{o%SiRTS
f�ZbYuW,ai_do�r

� eHk[Y.x:Y.QXWu]�Y�k[`�eHSbRTS�a4Y[e�a�Y[SbaiRTcVW,a4Y^S�`Im�Y^e�aiZbo WIeH\ k[`Ie�aiRTe�jXW,aiRT`�e$],WI_TjpY[S[w�a4QHY.ZiY^Sba)`Im�a4QpY
Y[S�a4Rdc"W,aiRT`�e!UHZb`�gH_dY[c RdS�SbRTcqUH_TY,rC��YV`�g-a�WIRde~WNk[`�eHSbRTS�a4Y[e�a@Y[SbaiRTcVW,a4YF`Im�a4QHYqUHZb`�gXWIgHRd_TR{a}o*`Im�Y^e�a4Zbo
k[`IeH\HRdaiRT`�eHWI_�`�e¥aiQHY�UXW,Z4WIcqY^aiY[ZiSV`ImtaiQHY�cq`-\pY[_�WISVaiQHY�UpZi`�gXW,gHRT_dRda}o `ImnWIe�Y[e�aiZ4WIe�a�\HZiWux�RTeHf~WIe
Y[e�aiZbo�m�Y^Y�_TY[SbS�a4QXW,e�a4QHY�Y^Sba4Rdc"W>a4Y[\ Y^e�a4Zbo~]IW,_TjHY,r�«-RdcVRd_�WIZb_doIwOaiQHY�UHZi`IgXWIgHRd_TRda}o!`,m�W,ehRdeHk[jpc�g1Y^e�a
Ylv-R{a4RTepf~RTSFa4QpY�UHZb`�gXWIgHRd_TR{a}o `Imy\HZiW'x�RdeHf�W�SiY[_d_{�¡`I�7],WI_TjHYNf�ZbYuW,aiY[ZVaiQHY[eLa4QHY*k^`�e�a4Rde%jHW,a4Rd`�eh],WI_djHYIr

D



��YqaiQHY[e~�HeH\�aiQHYq],WI_djHYF`Im2aiQHYVcq`%\HY[_�� SyUXWIZiWIcqY^a4Y^ZiSna4QHW,a@cVWI�,YVR{a4SyUHZiY^\HRTkla4Rd`�eHSym�`�ZyY[e�a4Z�o~W,eH\
Ylv-R{a�ZiW,a4Y^S>�iWISyk[_d`�SiYqWISyU�`�SiSbRTgH_dY ��a4`�a4QHYFZiW,a4Y^SE`IgHSiY^Zb]�Y^\�RTe�aiQHYV\HW,a�WprF��_da4Y^ZieXW>a4Rd]IY�cVYla4ZbRTk[Stm�`IZ
k[_d`�SiY^eHY[SbS2UHZb`-\Hjpk[YnWI_{a4Y^ZieXW,aiRd]IY@��Zi`%`Iab�¡eJ��k[`�eHSbRTS�a4Y[e�a�W,eH\6WIS�o%cVUpai`Ia4RdkuWI_d_do�ep`�ZicVWI_XY[S�a4Rdc"W,ai`�ZiS^wpW,eH\
x�YqUpZi`']%RT\HYFWIe�Y&v%a4Y[epSiRd]IYV\pRTSik^jHSiSbRT`�e!`Im�aiQHY�\HRd�1Y[ZbY[eHk^Y[SnRde*a4QHY^RTZtk^`�cVUpjpa�W,aiRT`�eHWI_BW,eH\!Sba�W>a4RTS�a4RdkuWI_
UHZb`�U1Y^ZbaiRTY[S^r

� jHZ�jHSiY�`Im%a4QpY�W']IY[ZiWIf�Y�`Im%ZiY[WI_TRd�[Y[\nm�jpaijHZiY�],WI_djHY[SCW,SCWIeyY[SbaiRTcVW,a4`IZ1m�`�Z�aiQHY�Ylv-U�Y[k^aiY[\�\HRTSbk[`�jHe�aiY[\
m�jpaijHZiY@],WI_djHY[S�a4QXW>at\HY^k[RTSbRT`�epSnWIZiY�gXWISbY[\!jHU�`�e�a4jpZieHSt`IjHZtUHZb`�gH_TY^c RTe�a4`�WVSiY[cqR{�¡UXWIZiWIcVYla4ZbRTkyY[S�a4R{�
cVW,a4Rd`�e)UpZi`�gH_dY[cNr�P�QpY@�XZiS�anSba4WIf�Y�UHZi`']%RT\HY^SnW"eH`Ie3�
`�Z�SiY^cVR���UXW,Z4WIcqY^aiZiRTkEY[S�a4Rdc"W,aiY@`ImBa4QHY�Y^e�a4Zbo
WIeH\!k^`�e�a4RTe�jXW>a4RT`Ie�],WI_TjHY^S[r�P�QHY�SiY^k[`�eH\.Sba4WIf�Y�aiZiYuW>a4Sta4QpY[SiY�Y^SbaiRTcVW,a4Y^SyWIS�a4ZbjHY�],WI_TjpY[SnRTe!W6UHWIZ4W>�
cqY^a4ZbRTk�Y[SbaiRTcVW,a4Rd`�e�UpZi`�gH_dY[cNr �~Y@UHZi`']%RT\HYFW,SiSijpcVUpaiRT`�epS�jHeH\pY[Ztx�QHRdk�Q!aiQHY@�XZbSbayS�a�WIf�Y@eHY[Y^\.`IeH_do
g�Y2\H`�eHY�`IeHk[Y,r�P�QXW,a�RdS�x�Y�\p`neH`Ia�eHY^Y[\�a4`nk^`�cqUHjpa4Y�W�k[`�cqUH_TRdkuW,aiY[\@�-vpY^\VU�`�Rde�aB`�Z�cVW,a4ZbR{v�RTe�]IY[ZiSbY
YuW,k�Q�aiRTcqY�x�YnY^],WI_TjHW,a4Y�aiQHYn`�g%�bY^k^aiRd]�Ynm�jHepk^a4Rd`�e�W,a�\pRd�1Y[ZiY^e�a�]IW,_TjHY^S2`ImCa4QHYnUHWIZ4WIcqY^aiY[Z:]IY[kla4`�Z^r���S
W�ZbY[Sijp_dauw�aiQHY6k^`�cVUpjpa�W,aiRT`�eHWI_�gHjHZb\HY[e3`Im�aiQHRTS�Y[SbaiRTcVW,a4`IZ�RdS[w�R{m�WIe�o%aiQHRTepfHw � 
 � �=�3����"3a4QXW>a�`Im�a4QpY
Y[S�a4Rdc"W,ai`�ZiS2m�`IZ2a4QHYySiRdcVUp_TYtS�a�W,aiRTknY[e�aiZbo�cq`-\pY[_TS^r

P�QHY:UHWIU1Y^ZCg1Y^f�RTeHS�x�R{a4Qya4QHY�SiRdcVUH_dY[S�aCY[e�a4Z�oH�>Ylv-Rda�cV`%\HY^_¸w#W�cV`%\HY[_�x�R{a4QE`�eHY�Y[e�aiZboE_T`%kuW,aiRT`�eyW,eH\
W��-vpY^\�e�jHc�g�Y[ZO`ImXU�`Ia4Y^e�a4R�W,_�Y[e�a4ZiWIe�a4S�Rde�Yl]�Y[Z�o@U�Y[ZbRT`%\�r(�~Y�a4QHY^e�SiQp`#x3Qp`#x ai`�fIY[eHY^Z4WI_dRT�[Y�a4`�WI_T_d`'x
m�`�Znc�jp_da4RdUH_TY@Y[e�a4Z�o!_T`%kuW,aiRT`�eHStWIeH\�WNZiWIeH\H`�c e%jpc�g1Y^Zy`Im2U�`Ia4Y^e�a4R�W,_�Y[e�a4ZiWIe�a4S^r � eHk[Yqk[`IeHk[Y^Upa4jXW,_
RTSbSijHY^SqWIZiY�k^_�WIZbRd�XY^\�w�W�e%jpc�g1Y^ZF`Im�cV`%\HRd�HkuW,aiRT`�eHSEa4QXW>aF_TYuW,\�a4`.WI_daiY[ZbeXW,a4R{]�Y6Y^SbaiRTcVW,a4`�ZbS�Sijpf�f�Y[S�a
a4QpY[cqSiY[_{]�Y^S[r P�QHY.WI_{a4Y^ZieXW,aiRd]IY[S6QXWu]IY.\pRd�1Y[ZiY^e�a�k[`�cqUHjpa4W,a4Rd`�eXWI_�WIeH\$\HRdSba4ZbRTgHj-a4RT`IeXWI_�UHZi`�U�Y[Z�a4RdY[S[w
WIeH\NSi`qWIZbYnx:`�Z�a4QNk[`�epSiRT\pY[ZiRdeHfHr

��S�WqZbY[SbjH_da[wHx:YEUHZi`']%RT\pYEm
WIRdZi_{o"\HYla�WIRd_TY^\�©N`�e�a4Y � WIZi_d`qZbY[SbjH_daiS�`�e�a}x�`"YlvpWIcqUH_dY[S[z�`�epYyx�R{a4Q)W
SiRdeHf�_dYt_T`%kuW,aiRT`�e<wHWIeH\�aiQHYy`Ia4QHY^Z�x�Rda4Q�a}x�`V_d`-k[W,a4Rd`�eHS^rBP�QHY@©)`�e�a4Y � WIZb_T`FZiY^SijH_{a4S^wHx�QHY[eNk[`�c@gHRTeHY^\
x�RdaiQ�WIeNWIeXWI_{o�a4RTk�\HRTSbk[jHSbSiRd`�e�`ImCx�Q�o"a4QHYlo�`-k^k[jHZ^wHY[ep\NjpUNg�Y[RdeHf�Ylv%aiZiY[cqY[_{o6Rdepm�`�ZicVW,aiRd]�Y,rB��cV`�epf
a4QpY�WI_{a4Y^ZieXW,aiRd]IY[S�x:Y�k[`IeHSiRd\HY[Z�`�eH_{o�`�eHY,w%U�Y[ZbQXWIUHS�a}x:`pw-SbQH`�jH_d\Vg�Y�k^`�eHSbRT\HY^ZiY[\Vg�oFZiY[SbYuWIZbk�QHY[ZbS[wXW,eH\
a4QpY�g�Y[S�atU�Y[Zbm�`IZicqRTeHfqWI_{a4Y[ZbeXW,aiRd]�Y^S�WIZiY�WI_TSb`qaiQHY=� 

������k^`�cqUHjpa�W>a4RT`IeXWI_T_{o"gpjHZi\HY^eHSi`IcVY,r�©)`�ZiY^`']�Y[Z^w
a4QpYNk^`�cqUHjpa�W>a4RT`IeXWI_:gpjHZi\HY^e¥`Im�a4QHY^SiYNY[S�a4RTcVW,ai`�ZiS�RdS�SicVWI_T_2Y^eH`�jHfIQhai`!aiQHRTep�~a4QXW>aqaiQHY�Y^�1Y[kla4Rd]IY
_TRdcVR{a�W,aiRT`�e�a4`6aiQHYFY[cqUHRTZbRTk[WI_�WIeHWI_do%SiRdSt`Im�Y[e�a4Z�o!WIeH\.Ylv-R{ayk[`�S�a4Snx�RT_d_Bg�Y[k[`IcVY�aiQHYFZiRTk�QpeHY[SbS�`Im�a4QpY
\XW,a4WpwHZiW,a4QHY^Z�a4QXWIeNk[`IcVUHj-a�W,aiRT`�eXW,_�m�Y[WISiRdgHRT_dRda}o�r

��SCx:Y�x�RT_d_IU�`�RTe�aC`�j-a�`IjHZCUHZi`%k[Y^\HjHZiY^S�k[WIZiZ�onk[`ISba4SOg�`Ia4QERTena4Y^ZicqSC`ImHW,SiSijpcVUpaiRT`�epS[w,WIeH\ERTena4Y^ZicqS
`Im�aiQHYnWIgpRT_TR{a}o@ai`�jHSiY�a4QHY�ZiY[SbjH_daiS:Rde"SijpgHSiY^�%jpY[e�a�WIeXWI_{o-SbRTS^r �~Y�k[`�epk[_Tjp\HY�x�R{a4Q�WE\HRTSbk[jHSbSiRT`Ie6`Im�a4QpY
Zi`IgHjHSbaieHY[SbS�`Im�`�jHZ�Y^SbaiRTcVW,a4`�Z�x�Rda4Q�ZbY[SiU�Y[kla�ai`qWISiSbjHcVU-a4RT`IeHS�a4QXW,a�W,ZiYy_TRd�IY[_{oVai`Fg1YyUHZb`�gH_TY^c"W>a4RTk,r

� '�13:�� '�-�� 4�� '0/ :��	�(/ '

£:Ylm�`�ZiY�UHZb`-k^Y[Y^\HRTeHf�ai`�a4QHY�\pY^a�W,RT_TS^w�W~x:`�Zb\$`�e�a4QHY�ZbY[_TW,a4Y^\7_TRdaiY[ZiW,a4jHZbY�RdS6RTe7`�Zb\HY[Z^r |¡a6RTS6`�jpZ
WIgHRd_TR{a}o)ai`Nm�`�Zbc eH`�epUXWIZ4W,cVYla4ZiRdk�Y[S�a4RTcVW,aiY[Sy`Im:aiQHYqY[e�a4Z�o.WIeH\~k^`�e�a4Rde%jHW,a4Rd`�e�]IW,_TjHY^SyaiQXW,a�Y[eXW,gH_TY^S
jHSna4`�k^RTZbk[jHc@]IY[e�aya4QHYFk^`�cVUpjpa�W,aiRT`�eHWI_�UpZi`�gH_dY[cqS�a4QHW,ayQXWu]�YFQHRdeH\HY[ZbY[\!a4QHY�Y^cVUpRTZiRdkuWI_�WIeXW,_do%SiRdSt`Im
\po%eXWIcqRTk:cV`%\HY[_dS�`Im�cVWIZi�,Y^a4S^r�
�`Iai��WIeH\V©)Rd_T_TY^Z2� ='��� D �Ox:Y^ZiY�a4QpY��HZiSba�ai`yjHSiY�SiY^cVR �}UXW,Z4WIcqY^aiZiRTk^SOai`

�



SiRdcVUp_TRdm�o"k[`�cqUHjpa4W,a4Rd`�eXWI_�gpjHZi\HY^eHStRde*W"\po%eXW,cVRdk�UHZb`�gH_dY[cN¢JaiQHY^o)jHSbY@SiY^cVR �}UXW,Z4WIcqY^aiZiRTknY^SbaiRTcVW,a4Y^S
`Im�a4QHY�k�QH`�Rdk[Y�`Im1\HRTSbk[ZbY^a4Y�k^`�e�a4Zi`I_TS�a4`ySiRdcVUp_TRdm�oEa4QpY[RTZ�Y^SbaiRTcVW,a4Rd`�eFWI_TfI`�ZiR{a4QHcNr�P�QHY 
�`Iai��W,eH\6©NRT_T_dY[Z
UXWIU�Y[ZB\HYuWI_dS�x�R{a4QFW�SbRTeHf�_dY2WIfIY[e�a�UHZb`�gH_TY^c)w>x�QHRT_dY2W�SbjHgHSbY[��jHY[e�a�UXWIU�Y[Z�g�o � _d_TYloEWIeH\F�BW,�IY[S�� ='���	� �
jHSbY[S�SbY[cqR{�}UHWIZ4WIcqY^aiZiRdk[SCY[S�a4RTcVW,aiY[SB`,mHa4QHY�k�QH`�Rdk[Y2`ImH\HRTSbk[ZiYla4Y�W,eH\�k[`Ie�aiRTe�jH`�jpS�a4`�SiRTcqUH_dRdm�otY^SbaiRTcVW,a4Y^S
`ImBW�c�jH_daiRTUH_dYtWIfIY[e�a�\po%eXWIcqRTknf�WIcqYIr

P�QHY[ZbY.WIZiY�WI_TSb` W�e�jHc�g�Y[Z6`ImEUXW,U1Y^ZiS�k[jpZiZiY^e�a4_do �bRde�UHZi`%k[Y^SiS �HwtWI_d_�x�ZiRdaba4Y^e7RTeH\HY^U1Y^eH\HY^e�ai_doIw
a4QHW,a6UHZbY[SbY[e�a�ZiY^_�W,aiY[\�ZbY[Sijp_da4S^rAP�QHY*k^_T`�SbY[Sba"a4`�`�jpZ6UXWIU�Y[ZVRTS6W�UXWIU�Y[Z6g�oL��f�jHRdZiZbY[f�WIgpRTZiRTW�W,eH\
©)RdZ4W6� ¨Iª�ª D ��x�QpRTk�Q6Rde�aiZi`%\HjHk^Y[S:`IeHY�`,m�a4QHY�WI_daiY[ZbeXW,a4R{]�Y�Y[S�a4RTcVW,ai`�ZiS�k[`IeHSiRd\HY[ZbY[\�RTeq`�jHZ�Ylv%a4Y^eHSiRd`�eHS^r
��fIjHRTZbZiY[f�WIgHRTZbR�W�WIeH\�©)RTZiW�� ¨Iª�ª D �tm�`%k[jHS�`�e�W�cq`%\HY[_�x�RdaiQ �b_d`�f�R{a ���
Y&v-aiZiY^cVYq]IW,_TjHYu�yY^ZiZi`IZiS�W,eH\
Y[cqUHQXW,SiRT�^YIw�k^`�e�a4ZiWIZbo)a4`6`�jpZtk[`�epk[_TjpSiRT`IeHS[w<aiQHY�Y � k^RTY^eHk^o!W,\p],WIe�a�WIf�Y^St`Im�W"cVW>v-RTc�jpc _dRT�,Y[_TRdQH`%`-\
Y[S�a4Rdc"W,ai`�Z[r)��Y^SiY^eH\H`�Z�m�Y[ZqWIeH\3«%k�QHcVRd\pab���tY[eHfI_�WIZu� ¨Iª�ª D ��c"W,�IY�WIe~R¸r�R¸r�\�r�UHZb`�gHR{a�WISbSijHcqUpaiRT`�e W,eH\
RTcqUH_dY[cqY[e�a6a4QpY�Y^cVUHRdZiRdkuWI_nW,eXWI_T`If `Im@aiQHY�Rd\HY[e�aiRd�Xk[W,a4Rd`�e WIZif�jpcVY^e�aNRde¯©)WIf�eXWIk�WIeH\ P�QHY[Sbc"W,Z
� ¨,ª�ª�¨ �&r2P�QHY[RdZ�W,UHUHZi`�WIk�Q�a4`qS4W,cVUH_dRTeHfFY^ZiZi`IZ�RdS�\HR{�<Y^ZiY^e�a�a4QHWIe)aiQXW,a�RTe�a4QHY�`Ia4QHY^Z�UHWIU1Y^ZiS�WIS�aiQHY^o
UH_TWIk[Y�W�a4Rdf�Q�a"ZbY[SbaiZiRdk^a4Rd`�e�`�eLa4QHY)\HRTS�a4ZiRdgHjpaiRT`�eL`Im=
�" $�����
�"���� ��`�jpaik[`�cqY[S^w�Z4W,aiQHY[Zqa4QXW,e�a�WI��RTepf
a4QpYEaiZ4WI\HR{a4Rd`�eXWI_�W,UHUHZi`�WIk�Q�`ImBZiY^Sba4ZbRTkla4RTepfVUHZbRTcqRdaiRd]�Y^S�WIeH\Nx:`�Zb��RTeHfV`�jpa�a4QHYERTcqUH_TRdkuW,aiRT`�epS:`Im�a4QH`�SbY
ZiY^SbaiZiRTkla4Rd`�eHS6`�eLa4QHY�Y^eH\H`�f�Y^eH`�jHS���jXW,e�aiRdaiRTY[S"`ImERTe�a4Y^ZiY[S�aur £2W#�iW,ZiR¸w�£�Y[eH�>WIZb\ W,eH\
	�Y^]%RTe � ¨Iª�ª � �
k[`IeHSiRd\HY[Z�cVR v-Y[\Nk[`�e�a4Rde�jH`�jHS�\HRTSbk[ZbY^a4Y�k[`�e�aiZi`�_dS[wXgHjpa�WI_dSi`qQXWu]�Y�W,e�Y[e�aiZbo�Ylv-R{a�Y&vHW,cVUH_dYnx�Rda4QN_T`If�Rda
Y[ZbZi`�ZbS[r)P�QHY[RdZ�WIUHUpZi`�WIk�Q RdS�\pRd�1Y[ZiY^e�a�RTe�a4QXW,aEa4QpY^o.�XZiS�a�eH`�e-�¡UXWIZiWIcVYla4ZbRTkuW,_T_do�Y[S�a4RTcVW,aiYVQH`'x a4QpY
k[`Ie�aiZi`�_dSEWIZiYq\HY^aiY[ZbcVRdeHY[\�g�o�aiQHYqSba�W>a4YF]IW,ZiR�W,gH_TY^SE`,m:a4QpYVUHZb`�gH_dY[c � W,SERde 
�`Ia4�VWIeH\�©)RT_d_TY^Z[w ='��� D
WIeH\ � _T_dY^o"WIeH\)�BWI�,Y[S[w ='����� �lw�WIeH\�aiQHY[eNjHSiYya4Qp`�SiYyY[S�a4Rdc"W,aiY[S2ai`VSbRTc�jH_TW,a4Y�k[`�e�a4Rde�jXW,a4Rd`�e6],WI_TjpY[S��'r

��_d_�a4QHY^SiY.Y[S�a4RTcVW,ai`�ZiS�k^`�jH_T\$g�Y!jHSiY^\ ai`LY^Sba4Rdc"W>a4Y�aiQHY!UXWIZ4W,cVYla4Y[ZbS�`Im�aiQHY�],WIZiRTWIgH_TY�UHZi`I�pa
m�jHeHkla4Rd`�e�w�WIS�x�Y[_d_HWIS�aiQHY2\HRdSbaiZiRTgpjpa4Rd`�e�`Im�Y[e�aiZbo�W,eH\FYlv-Rda�m�Y^Y[S^r�P�QHZi`IjHf�QH`�j-auw�QH`'x�Y^]�Y^Z[w�x:Y2m�`%k[jpS�`�e
Y[S�a4Rdc"W,aiRTeHf�aiQHY�\pRTSbaiZiRdgHjpa4Rd`�e�`Im�Y^e�a4Zbo)WIep\�Ylv-R{a�m�Y^Y[S�WIS�R{a�RTS�a4QHY^SiY@UHWIZ4WIcqY^aiY[ZbS�aiQXW,a�WIZiYE\HR � k^jH_da
a4`�Y^SbaiRTcVW,a4Y"x�R{a4QH`Ijpa�jHSbRTeHf*aiQHY�SbaiZijHkla4jHZbY�`Im�W*\po%eXWIcqRTk"f�WIcVY,r!P�QHRTS�_dYuWI\HS@jHS�a4`!Wu]�`IRT\ R¸r�R¸r�\�r
Ylv%aiZiY[cqY�]IW,_TjHY�`�Z�R¸r�R¸r�\�r�eH`�ZicVWI_X\HRdSbaijHZigXW,eHk[Y^S[r�P�QH`�SbYtWISbSijHcqUpaiRT`�eHS�RdcVUH_{o@aiQXW,a�a4QHY�Y[e�aiZboqk[`�S�a4S�W
f�R{]�Y[eFU�`Ia4Y^e�a4R�W,_pY[e�aiZ4WIe�a�m
WIk^Y[S�RTe�\HR{�<Y^ZiY^e�a�_d`-k[W,a4Rd`�eHSORTe�aiQHY�S4WIcqY2cVWIZi�,Y^a�WIZbY�RTeH\HY^U1Y^eH\HY^e�a�`,m<`�epY
WIeH`,a4QHY^Z:WIep\"QXWu]�Y�m�jH_T_XSbjHUHU�`�Zba[wpW,eH\VaiQHY[SbY�RTcqUH_dRTkuW>a4RT`IeHSBk[WIe"g�Y���jHR{a4Y�jHeHZbYuWI_dRTSbaiRTk,rB��_dSi`Hw%W,a�_dYuWIS�a
RTeySbU1Y^k[R�W,_�kuWISbY[S[w,`�jHZCSiRdcVUp_TY�WIeXW,_do�a4Rdk�Si`�_djpa4Rd`�eHS�\H`�eH`IaOZbY[��jHRTZbY�a4QHY 
�`,a4�l��©)RT_d_TY^Z�RTe�]�Y^ZiSbRT`�eE`�Z�],WI_TjHY
m�jHeHkla4Rd`�e3Rda4Y^Z4W,aiRT`�epS[r sBRdeXWI_d_do�w�x:YNUHZiY^SiY^e�aVYlv%aiY[eHSbRd]�Y*©)`�e�a4Y � WIZb_T`!ZiY^SijH_{a4SF`�e a4QpYNcq`%\HY[ZiW,a4Y^_do
SiRd�[Y^\hSiWIcqUH_TY^S�a4QHW,a�|}eH\HjpSba4ZbR�WI_ � Zbf�WIeHRd�uW,aiRT`�e�ZiY^SiYuW,Zik�QHY^ZiS�m
WIk[Y,r�P�QpY[e a4QHY6�HZiSbaFS�a�WIfIY6ZiY^�%jpRTZiY^S
eH`�e%�}UXWIZiWIcqY^a4ZbRTk^S�Y^SbaiRTcVW,a4Y^S�W>atWFe�jHc�g�Y[Z�`Im�Sba4W,a4Y^S�aiQXW,a�RTS�U�`Ia4Y^e�aiR�WI_d_do"_�WIZbf�Y[Z�a4QpY[e)aiQHY@e�jHc@g1Y^Z
`ImJjHep\HY[Zb_do%RTeHfn`IgHSiY^Zb],W,a4Rd`�eHS�`Ie�c"W,Zi�IYla4S^r �~Y:SiQH`'xha4QXW,a�`�jHZ�SbRTcqUH_TY^Z�cqY^aiQH`-\pSBx:`IZi�@��jHR{a4Y:x�Y[_d_pRde
a4QpRTS�kuW,SiYEWIeH\�Ylv-UH_TWIRTe6x�Q�oIwJx�QpRT_TY�a4QHYy`IaiQHY[Z�cqY^aiQH`-\pS2x:Yyk[`IeHSiRd\HY[Z^wXRTeHk^_TjH\HRdeHf�Y^Sba4Rdc"W>a4`�ZbS2gXWISbY[\

�ÍùOÛ|ÙføGá3Þ3ÚÜêëÞ�þ|á3þtãYøGá�Þ	ÚÜä�á3ñ	øÍÝ�ã�ÙpêòãjÝ�ñòãyá*øGá�Þ�ãyêòìrÙ²äÜÙÍì`ð�è�çpÙÍä�äÜè�Ý�Þtì<æ[Ý�ß3ÙÍã�
����������2Ý�Þtì<æ[Ý�ß3ÙÍãÍå®æjá3äyÚÜÙ²äYÝ�Þtì`Øaá3ñ ü±äÈÝ�ï

�����������±fÛ|á]þtãyÙ�³��"þ|Ú�Û|êòÝ�Þ>´]êóì|ÙÍÝ�ã>ãyêóïÆêëñòÝ�ä�Ú�á]Ú�Û|á	ãyÙ<þtãyÙmì"êóÞ"Ú�Û|êòã*ýtÝ�ýÂÙ²ä�Ú�á!ìrÙ²÷3Ù²ñóá�ý»Ý�Þ�ÙÍãyÚ�êóïÆÝ�Ú�á3ä�ðtÝ3ãyÙmì"á�Þ �täÈãyÚá�äÈìrÙÍäÎøGá�Þ�ìrê ÚÜêëá3ÞtãÆü±á3ä]ÝÀìrè�ÞtÝ�ïÆêòø"û3Ý�ïÆÙTÝ�ÞtìÑü±á�ä�
±ï`þtñ ÚÜê�º þ|Þ|êëÚ��]Ý�þtøGÚ�êóá�ÞtãÍåpäÜÙÍã�ýÂÙÍø�ÚÜêë÷3Ù²ñóè ���@êóÞtÝ®÷�
����������gý|äÜá«÷�êóìrÙmãÝ�ãÜã�þ|ïÆýrÚ�êóá�Þtã1±fÛ|êòøÈÛ)ÙÍÞtÝ�ðtñëÙ>á�Þ|Ù>Ú�ágá�ðrÚÈÝ�êóÞ]Ùmã�ÚÜêëï_Ý«ÚÜÙÍãpü±äÜá�ï Ú�ÛtÙ*ã�ÙÍø²á�Þtì)ã�ÚÈÝ�û�Ù>á�üÕÝ`Ú�êóïÆêëÞtûgû	Ý�ïÆÙ�å3Ú�ÛtÙ ��äÜãyÚOãyÚÜÝ�û�Ù>á�ü
±fÛ|êòøÈÛ"ìrÙGÚÜÙ²äÜïgêóÞ|Ùmã�Ú�Û|Ù�á3äÜìrÙÍäOá�üjÙ²Þ	Ú�äÜè �

�



`�e�_TRd�IY^_TRTQp`-`%\"m�jHeHkla4Rd`�eHS[wX\p`qep`Iaur

� � ���	� ���	� 
�-4
���+65 
879�3
�� �����"���
��Yng1Y^f�RTe�x�RdaiQ�Wq©�WIZi�,`']���Y^Zbm�Y[klat����jHRd_TRTgpZiRTjpc � ©�WISb�%RdeNWIeH\�P�RTZb`�_TY,w ='��¦I¦ ��m�`�Z2aiQHYncV`%\HY^_1x�RdaiQ
`�eH_{o `�eHYNY[e�aiZboh_T`%kuW,aiRT`�e3W,eH\LaiQHY)SiWIcqY)e�jHc�g�Y[Zq`Im�U1`IaiY[e�a4RTWI_�Y[e�aiZ4WIe�a4S"RTe3YuWIk�Q¥U1Y^ZiRT`%\�rLP�QHY
f�Y^eHY[ZiWI_TRd�uW,aiRT`�e*ai`)c�jp_da4RdUH_TY@Y[e�a4Z�o�_d`-k[W,a4Rd`�eHSyWIep\~WNZ4WIeH\p`�c e�jHc�g�Y[ZE`Im2U�`IaiY[e�a4RTWI_�Y[e�a4ZiWIe�a4S�RTSEW
SbaiZ4WIRdf�Q�aim�`�Z�x2W,Zi\�Ylv%a4Y^eHSiRd`�eNk[`�eHSbRT\HY^ZiY^\�_�W>a4Y[Z^r

	�Y^a	��
�g1Yqa4QHY6e�jHc@g1Y^Z@`Im�WIfIY[e�a4S�W,k^a4R{]�Y"W,a@aiQHY6g�Y[f�RdeHeHRTepf�`Im�Y[WIk�Q U�Y[ZiRd`-\<w
��
�g1Y"W)]�Y^k^ai`�Z
`Im�Y&v-`�f�Y[ep`�jHStUHZb`I�Ha�SiQHR{m�a4Y[ZbS�x�QHRdk�Q*Y^]I`�_d]IY�WIS�WV�XeHR{a4YESba�W>a4Y�©)WIZi�,`#])UHZb`-k^Y[SiS^w�WIeH\*WISiSbjHcVYEa4QXW>a
a4QpY[ZiY�RdSFW.`�epYl�}U�Y[ZbRT`%\ UHZi`,�Ha�m�jHeHkla4RT`Ie3aiQXW,aqRTS�\pY^a4Y^ZicqRTeHY^\3g�o~a4QHY^SiY�]IW,ZiR�W,gH_TY^S[w�S4Wuo����������p¢����lw
x�QHY^ZiY���RTS�W�UXWIZ4W,cVYla4Y[Z2]IY[kla4`�Z�a4`Fg�YEY^SbaiRTcVW,a4Y^\�r

��eFRTepk[jHc�g�Y[e�a�k�Qp`-`�SbY[S�a4`nY&v-Rda�RdmJk^jHZiZbY[e�a�UHZb`I�Ha4S�Up_TjHSBaiQHY�\HRdSik[`IjHe�a4Y[\qSiY^_T_-`I�"],WI_djHY2RTSBf�ZiY[W,a4Y^Z
a4QHWIe�UHZi`,�Ha4S2Up_TjHS:aiQHYt\HRdSik^`�jHe�a4Y^\Nk^`�e�a4Rde%jHW,a4Rd`�eV],WI_djHYIr�«-`@Rdm��NRdS:a4QpYtSiY^_T_�`I�3��`�Z:Y&vpR{a&��],WI_djHYtW,eH\
ª	������= RdS�aiQHYy\HRTSbk[`�jpe�a�ZiW,a4Y,wpa4QHY>�i£�Y[_T_dc"W,e���Y[��jXW>a4RT`Ie�m�`IZ�aiQHYn],WI_TjHYn`,m�WIe�RdeHk[jHc@g1Y^e�a�RdS

�6�������p¢������I�! #"�$&%�'(���������-¢����*) � ���+���,�����p¢��I�-) � �/.V�,�����p¢�����01� � = �
x�QHY^ZiY2�/.V�43 ��RdS�aiQHYtk^`�e�a4RTe�jXW>a4RT`IeV],WI_TjpYIr�|¡m�aiQHYtcVW>vqRTS�a4QpY��XZiS�a:aiY[Zic RdeHSiRd\HY�aiQHY�k^jHZi_{oVgpZ4WIk��,Y^a4S^w
a4QpYERdeHk[jpc�g1Y^e�a�Y&v-Rda4S^r

|¡m65�RTS�aiQHY�e%jpc�g1Y^ZC`ImpY^e�a4Z4W,e�aiS[w7%�RdS�a4QHY�e�jHc�g�Y[ZC`Im-Ylv-Rdai`�ZiS���g1`,a4Qy`Im%x�QHRTk�Q�WIZiY�jpeH��eH`'x�e�W,aCa4QpY
a4RdcVY2aiQHY�RdeHk[jpc�g1Y^e�a4S ��\HY^k[RdSiRT`IeHS:W,ZiY�c"W,\HY'�&wpWIep\98O�:3 ��RTS�eH`Ia4W,a4Rd`�e�m�`�Z�WEUHZb`�gXWIgpRT_TR{a}o�\HRdSbaiZiRTgpjpa4Rd`�e�w
a4QpY[e;��."�:3 ��RTS<�bjHS�a�aiQHY�Ylv-U1Y^k^a4W,a4Rd`�e���`#]IY[Z�a4QHY�U�`�SiSbRTgH_dY�e�jHc@g1Y^ZiS�`Im�Y&vpR{a4`�ZbS[w%Y[e�a4ZiWIe�a4S�WIeH\q]IW,_TjHY^S
`ImOa4QHYyUHZb`I�Ha�SiQpRdm�a4Y^ZiS4�:`Im�aiQHYyeHYlv%a�U1Y^ZiRd`-\���S�ZiY[WI_TRd�uW,aiRT`�e"`Im�aiQHYn],WI_TjHYtm�jpeHk^aiRT`�e�w6�6�43 �lwH`�Z

�/.V�,�����p¢��I�=< � ¨ �>?4@ AB@ CED
F(G D �"�,�H)I5KJL%*���NMO�P�QMT¢����R8O�
$6�6MTSU�I��86V��W5&�X%!S �����Y�XZ[ = �R8O�W�NMTSU���P\

]�`,a4Y�a4QXW>a�ai`Em�`IZic aiQHRTS�Y&vpU�Y[kla�W,aiRT`�eFx�Y�eHY^Y[\qa4`ym�`�Zic aiQHY�RTeHk^jHc�g�Y[e�a ��S�U1Y^Zik[Y^Upa4Rd`�eHS�`Im1a4QHY�_TRd�IY^_do
e�jHc�g�Y[Zy`Im�Y[e�a4ZiWIe�a4SEWIeH\.Ylv-R{a4`�ZbS=� ��" $_^��W^ ��" ��� ��"@�3�!
	^�"#���a`Hb�
�"!�c^���� 
�� d=� ��"!�W^�"!��^�"��Iw�U�Y[Zbk[Y[U-a4RT`IeHS
a4QHW,a�x:Yyx�ZiR{a4YyWIS�aiQHYyUHZi`�gHWIgHRT_dRda}oV\HRTS�a4ZbRTgHjpaiRT`�e

86Vl�W5&�+%!S �����Y��Ze = �
x�QHY^ZiY	Zf = RTS�ep`Ia�W,aiRT`�eNm�`�Z�aiQHY�RdeHk[jHc@g1Y^e�atk[`�e�a4Rde�jHRTeHfpr �~Y@eHY[Y^\!aiQHY[SbY�U�Y[Zik^Y[UpaiRT`�epSng1Y^kuWIjHSbY
a4QpY�RdeHk[jHc@g1Y^e�a:kuWIepeH`Ia�Y[SbaiRTcVW,a4Y�QHRdS�ZbY^aijHZieHS�a4`Ek[`�e�aiRTe�jHRTepf�x�RdaiQH`�jpa�WIeVRT\HY[W�`Im<QH`'x$c"W,e�oF`,a4QHY^Z
�XZbcVS�x�RT_d_Hg1Y�WIk^aiRd]IYIr�|¡a�RTS�a4QHY�ZiY^��jHRTZbY[cqY[e�a�aiQXW,a�a4QHY^SiY�U1Y^Zik[Y^Upa4Rd`�eHS�g1Y�k[`�epSiRTS�a4Y^e�a�x�RdaiQVg�Y[QXWu]%RT`IZ
a4QHW,a�x�RT_d_�f�Y[epY[Z4W>a4Yy`�jHZ�Y^�%jpRT_TRdgHZiRdjHc k[`�eH\pRda4Rd`�eHS^r

�



��eXW,_T`�f�`IjHSi_{o�w1x�YqWISiSbjHcqY�a4QXW,a�a4QHY�Y^e�a4Z4W,e�aEc�jpSbank^`�cVcqRda�a4`�Y^e�a4Y[ZbRTeHf�`�epY�U1Y^ZiRd`-\�g�Y^m�`�ZbY�Rda
YuW,ZieHS�WIe�o�UHZb`I�HauwpSi`Fa4QHYn],WI_TjpYn`ImBY^e�a4Zbo�RdS

���"�,�����p¢��I�=< � D �
>?4@ AB@ CED

F G D �"��� )I5cJ %*��� M �P� M �R8O�
$6� M S ����8 ? �,5&�X%!S �����Y��Z ?  = �R8O�W� M SU��� �
x�QHY^ZiY 8 ? �W5&�X%!S �����Y�XZ ?  = �
UHZb`#]%Rd\HY[S"aiQHY*U�`Ia4Y^e�a4R�W,_�Y^e�a4Z4W,e�a � S�U�Y[Zbk[Y^Upa4Rd`�eHS6`ImnaiQHY�_dRT�,Y[_do3e�jHc@g1Y^Z6`ImyY[e�aiZ4WIe�a4S�W,eH\�Ylv-R{a4`�ZbS
� ��" $_^��,^ ��" ��� ��" ^�� 
�"!� 
�AP^�"��IwH`�Z�k^`�eH\HR{a4RT`IeXWI_<`Ie Z ?  = r

P�QHYEU1`IaiY[e�a4RTWI_�Y^e�aiZ4WIe�a�Y[e�aiY[ZiS�Rdm

� ���6�������-¢��������
x�QHY^ZiY��NRTS�R{a4S�SijpeH�6k[`ISba�`ImBY^e�a4Zbo��#r

�~Y�eH`'x _TRdSbaO`�jHZOWISbSijHcqUpaiRT`�eHS�WIeH\Ea4QHY^e@a4jpZie�ai`�W�\HY^a4WIRT_dY[\EYlv-UH_TWIeXW,aiRT`�eE`ImpaiQHY[RdZ�RdcVUp_TRTk[W,a4Rd`�eHS^r

�
	�	 �
��� � 4�� +���� 
��!^���� ��� ����`=
 �3����� 
�"!�?AB�*��" $8
��&^�� $�
 � ^ � ^ ��"��=��A 
 ` � $�
�� ^R`������ ��"#
 ��� �����*���
���!
/b�
 �_^�"!"6^�"�� �:d ���!
 �!
�A ^ � $�� ��" $C�3�����

��� � �!
�A 
 ��A 
��"!
� 

$ "!�a`Hb�
�A �:d � ��� 
�"!�,^?��� 
�"!��A ��"!����^�"@

��� � �!
�AP^ � $$# $�
�"���� 

$�b ��%'&(� ��" $ ���!

$_^ ���?AP^,b � �,^ ��" ��)�
�A

* ���!
 ����",+ � � ���3� �:d�
�"!�?AB�-� � ���/.10%�32QSU���4�5� ��^ � � ����� �=����� 
�A9b�����" $��:d6� 7 ª � ��" $
* ���!
 A 
�����AB"�� � � 
��&^��,^�"���� � ���/. G �43,SU�I�8�5� ��^ � �>��A 
 ��� ����`=

$C"���"!"#
 � ���,^9)�
8�

��A 
 ^ � ^ � $ � ��)�
�A �,^R`=
 ��" $=����A � � � ` ��A4+ 
��3� ��: "#���a`Hb�
�"!��� ��" $ 
�"!�?A
��"!���;+�"���� ���!
 � 
 $_^ ���?A ^,b �=<
�,^ ��" ��" $>���!
 ^�A ��� " A 

��� ^?> ���W^ ��"��8� b ��� $��,"�����+�"���� �3�!
 A 

��� ^?> ���,^ ��"�� �:d����!
 ^�A � � ` �!
��W^�����A �
#�� � ���!
�A 
9^ �������N`	`=
��?AP^ �2^�"Bd ��AP` ���W^ ��",� ���2^�"A@�
 ^R`��5B,C�C � & �

D ÿMá�Ú�ÙfÚÜÛtÝ«Ú<±pÙMÝ�ä�ÙfÞ|á�ÚSû�êó÷�êëÞtû�Ú�Û|Ù>ý�á�Ú�Ù²Þ	ÚÜêóÝ�ñtÙ²Þ	ÚÜäÜÝ�Þ3Ú[ÚÜÛ|ÙMýÂá3ãÜãyêóð|êóñëêëÚ�ègá�ü�±�Ý�ê ÚÜêëÞtû�Ý�ÞtìgÚÜÛ|Ù²Þ_ÙÍÞ3ÚÜÙ²äÜêëÞtû�êëÞ_ÚÜÛ|ÙMÞ|Ù�²�ÚýÂÙ²äÜêëárì�±fê ÚÜÛ)ÚÜÛ|Ù�ãÜÝ�ïÆÙ*ã�ÙGÚÜþ|ý"øGá	ã�ÚÈã �[ùÕáÆì|áÆã�á:±pÙ�±�á�þ|ñòì]Û�Ý®÷�Ù>Ú�áÆß�ÙÍÙ²ý)Ú�äÈÝ�øÈß_á�üÕÚ�Û|Ù�÷«Ý�ñóþ|Ù�á�üYÝgý�á�Ú�ÙÍÞ3ÚÜêóÝ�ñ�Ù²Þ	Ú�äÈÝ�Þ	ÚmåãÜÝ®èFE5GIH 
KJMLONPLRQ ��å^±fÛ|êòøÈÛ�±pá3þ|ñóìÆðÂÙMÚÜÛ|ÙMï_Ý�²rêóï`þ|ï á�ü�ESH 
KJMLRN �PT"QÆÝ�ÞtìgÚÜÛ|Ù�Ù�²�ýÂÙÍøGÚ�Ùmì_÷«Ý�ñóþ|ÙMá�ü�ðÂÙ²êóÞ|û`Ý�ýÂá�ÚÜÙ²Þ	Ú�êòÝ�ñÙ²Þ	ÚÜäÜÝ�Þ3Ú�±fêëÚ�ÛÀã�þ|Þ|ß�ø²á3ãyÚ5Q êóÞ Ú�Û|Ù_ÞtÙ�²�Ú�ý�ÙÍä�êóárì �_ùOÛ|ÙÎÝ�ÞtÝ�ñëèrã�êóãB±�á�þ|ñòì�Ú�Û|ÙÍÞ ýtä�árøGÙÍÙÍìaï`þtøÈÛaÚ�ÛtÙÎã�Ý�ïgÙ2±OÝ®è»Ý�ãB±�ÙìráÎðÂÙ²ñóá�±�åÂÙ�²|øGÙÍýrÚ�ÚÜÛtÝ«Ú*Þ|á�±*±pÙ�±�á�þtñóìTÛtÝ®÷3Ù�Ú�á]ß�Ù²ÙÍý"Ú�äÈÝ�øÈß)á�ü[ÚÜÛ|Ù`ñóêëß3Ù²ñóè!ì|êóãyÚ�äÜêëðtþrÚ�êóá�Þ»á�üjÚ�Û|Ù<ý�á�Ú�Ù²Þ	ÚÜêóÝ�ñÕÙÍÞ3ÚÜäÜÝ�Þ	ÚÜãb¶
Q%¶ ã 
±êëÚ�±fêóñëñOìrÙ²ýÂÙ²Þ�ìÀá�Þ�ÚÜÛ|Ù]÷«Ý�ñóþ|Ù)á�üfÙ²Þ	Ú�äÜè êëÞ$ýtä�êóá�ä�ýÂÙ²äÜêóá�ìtã � �1UMá�± Ú�Û|êòã<êóã<ìrá�Þ|Ù!ìrÙ²ýÂÙ²Þ�ì|ã`á3Þ�Ú�Û|Ù!Ý�ãÜãyþtïgý|Ú�êóá�Þû�á«÷3Ù²äÜÞ|êóÞ|û�Ú�Û|Ù*Ù²÷3á�ñóþrÚ�êóá�Þ_á�üÕÝ�ýÂá�ÚÜÙ²Þ	Ú�êòÝ�ñÂÙ²Þ	ÚÜäÜÝ�Þ3Úi¶ ãVQ]á«÷�Ù²äSÚ�êóïÆÙ �XW>þ|äÈã@êòã@ÚÜÛ|Ù*Ù�²�Ú�äÜÙ²ïÆÙ>øÍÝ�ã�Ù�êóÞ�±fÛ|êòøÈÛÎêëüÕÝ�ýÂá�ÚÜÙ²Þ	Ú�êòÝ�ñÙ²Þ	ÚÜäÜÝ�Þ3ÚMìrá�ÙmãOÞ|á�ÚMÙÍÞ3ÚÜÙ²ä�±fÛ|ÙÍÞ!Ú�Û|Ù�ÙÍÞ3ÚÜä�è]ý�á	ã�ã�êëðtêëñóê Ú�è)Ý�ý|ýÂÙÍÝ�äÜãÍå	Ú�ÛtÝ�ÚMý�á	ã�ã�êëðtêëñóê Ú�è)ìrêóãÜÝ�ýtý�ÙmÝ�äÈã �

§



B ��� "!�?A
��"!����� ��" $ ^�"#����`Hb�
�"!�������!
�A � 
 � �W^ ��"�� �:d ���!
 � A �_b � b�^�� ^��W^ 
 � �:d 
��&^�� ��" $ 
�"!��AB�Lb � �3�!
 ^�A
� � ` �!
��,^�� ��A � ^�" �!
�AP^ � $��,$�
 �!
�" $ ��"!��� ��"��,� 
 ����
 �A# �3�!
 � � b � ^ �����*� )��_^�� � b � 
 ^�"Bd ��AP` ���,^ ��" ���
������� �,^R`=
 & �

��� � �!
 
 ) �������,^ ��" �:d �3�!
5� A � ! �!� ��^ dB� 
�A �8�Y�=�-^ � ����)�
�A�"#

$ b � ���!
��*��A8+ ��) � ���_^�"
	 C < '�8O�:3WS ��� ��� ��

�  �� ª � = ��\B\B\ � ���W0 �����W"������ ������������� ª d ��A 
 )�
�AB����
 � � ��" $9���43 �2^ �/b�����" $�

$"! �

��Y�k^`�cVY�gXWIk���ai`@WEcV`�ZbY�\HY^a4WIRT_dY[\F\HRTSbk[jHSbSiRd`�e"`Im<a4QHY�ZiY^Sba4ZbRTkla4RT`IeHS�RTcqUH_TRdY[\�g�oFa4QHY^SiYtW,SiSijpcVUpaiRT`�epS
\HRdZiY[kla4_{o�W,m�aiY[Z�Ylv-UH_TWIRTepRTeHf�aiQHYEWISiSbjHcVU-a4RT`IeHS �XRdcVUH_dRTk[W,a4Rd`�eHS[r

P�QHRTSVcV`%\HY^_�RdS"W�SiU�Y[k[RTWI_�kuWISbY*`ImtaiQHY�cq`%\HY[_�RTe¥��ZiRTk^Si`�e�WIeH\���WI�IY^S.� ='�I��� �FWIeH\¥Sb`�QXWIS"W
©�WIZb�I`'])U1Y^Zbm�Y[klatY^�%jpRT_TRdgHZiRdjHcNwHgHjpa�a4QHY^ZiY@cVWuo�g1Y�cV`IZiYya4QXWIe)`�eHY�`Im�a4QpY[c �
SbY[Y �t`�ZiWISi�^Y[_dSi��RBW,eH\
«pW,aba4Y^Zba4Q�x:WIRdaiYIw ¨Iª�ª D �lrC��WIk�QEY[��jHRT_dRTgHZbRTjHc$f�Y^eHY[ZiW,a4Y^SOW��HeHRdaiY�Sba�W>a4Y�©�WIZb�I`']nk�QXW,RTeyRTeq���������<k^`�jHUH_dY[S^r
|�r�YIr�a4QpY�\HRdSba4ZbRTgHj-a4RT`Ieq`,m�U1`ISiSiRdgH_TY@�,�������B� S2RdeqaiQHY�epYlv%a2U�Y[ZbRT`%\"\HY^U1Y^eH\HS2`�ep_doF`�eqa4QHY�k[jHZbZiY[e�an�,�������
� W,eH\~eH`,a@`�e�Y[R{a4QHY^Z�UHZbRT`�ZnQpRTSbai`�Zbo!`IZEaiRTcqYqR{a4SbY[_dm4�lwOWIep\�a4QpY[ZiYVRTSEWIe �LSbjHk�Q�a4QXW>auwOUHZi`']%RT\HY^\~a4QpY
k[jpZiZiY^e�a
�qRTSC_T`'x�Y[Z�a4QXW,e@Rda[w'x:Y�x�RT_T_IeHY^]IY[Z�`�gpSiY[Z�]�Y:WIe�� 7 ��rBP�QHY�cVWIZi�,Y^a�RTSCSiRdcVUH_{oteH`,aBUHZb`I�Ha4WIgH_TY
Y[ep`�jHf�Q�a4`FRTep\HjHk[YyY^e�aiZbo�R{mOaiQHY[ZbY@W,ZiY �!`�Z�cq`�ZiYnRdeHk[jHc@g1Y^e�aiS[r

|}eH\HY^Y[\�w�`�epY:kuW,e�f�`tW�gHRdaOm�jHZ�a4QHY^Z[r�sX`�Z�WIe�o�Y[��jHRT_dRTgHZbRTjHcNw'Y^]IY[Z�o@U�`�SiSbRTgH_dY�SbY[��jHY^eHk[Y�`Im-'-��� 
:����
��P0
x�RT_d_�Y^]IY[e�a4jXW,_T_do x:WIeH\pY[Z6Rde�ai`~W.ZiY^k[jHZbZiY[e�a�SbjHgHSbY^a6`,mta4QHY)U1`ISiSiRdgH_TY����������Fk[`�jpUH_TY^S[w2SiW'o$#�w�W,eH\
`�eHk^Y ��� 
:����

��RTSqRTeha4QHYNSiYla%# R{aFx�RT_T_�S�a�WuohRTeLRdaFm�`�ZiYl]�Y^Z�� sXZbY[Y[\pc"WIe<w ='��¦ D �lr���_T_�Sba4W,a4Y^S"RTe&#
�bk^`�cVc@jHeHRTk[W,a4Y9��x�RdaiQNY[WIk�Q�`,a4QHY^Z[wXWIep\Nx�Rd_T_<Yl]�Y^e�aijXWI_d_do�g�Yn]-RdSiR{a4Y[\�cVWIe�o6a4RdcVY^S('ur

|¡aFRTS�RTcqU1`�Z�a�WIe�a�a4`*eH`,a4Y6a4QHW,a�a4Qp`�jHf�Q `�jpZ�WISiSbjHcqUpa4Rd`�eHS�\H`�ep`Ia�f�jXW,Z4WIe�a4Y^Y�W*jHeHRd�%jpY6Y[��jHR �
_TRdgHZiRdjHcNw�a4QHYlo3\H`~RdeHSijHZbY�a4QXW,a>���!
�A 
;^ � ��"!��� ��"#
 
() ��^�� ^,b AP^��a` �3������^ � � ��"�� ^ ��� 
�"!�1�!^���� � �_^9)�
�"
$ ��� � ��
�"#
�A
���,^�"�� � A � � 
 � �lr���S�WqZbY[SbjH_da[wHx:Yyx�RT_d_�g1YEWIgp_TYta4`qjHSbYEaiQHY�\HW,a�W�RdaiSiY^_dmOa4` �bUHRTk��"`�jpa �Fa4QpY
Y[��jHRd_TRdgHZiRdjHcAa4QXW,a�RdS�UH_�Wuo�Y^\�w%WIeH\qW,a�_dYuWIS�a�m�`�Z�_�WIZbf�Y�Y[ep`�jHf�QqS4WIcqUH_dY[S[w�x�Y�x�RT_d_pUHRdk���`�jpa�aiQHY�k[`�ZbZiY[kla
`�eHY,r�P�QHRTS:RTS2W,_T_Jx:YtZbY[��jHRdZiY�ai`�\HY^]IY[_T`IU�k[`�eHSbRTS�a4Y[e�a�Y^Sba4Rdc"W>a4`�ZbS�m�`�Z�a4QHYnUHWIZ4WIcqY^aiY[ZbS:`Im�aiQHYtcq`-\HY^_¸r

P�`�SiY^Y:a4QXW>aOaiQHY:\HW,a�W�kuWIe�g1Y�jHSiY^\@a4`�UHRTk��y`�j-a�aiQHY�Y^��jHRT_dRTgHZbRTjHcNw'eH`IaiY�aiQXW,auz���R��<a4QHY:WIf�Y^e�aiS�`IeH_do
k[`IeH\HRdaiRT`�e.a4QHY^RTZ�U1Y^Zik[Y^Upa4Rd`�eHS�`�e�a4QHY6g�Y[QHW']%Rd`�Z�`Im�aiQHY[RdZ@k[`IcVU�Y^aiRda4`IZiSE`�e�a4QHY"UHjHgH_dRTk[_{o.Wu]IW,RT_�W,gH_TY
RTe-m�`�ZicVW,a4Rd`�e���`�e~�,�������i�&wJWIeH\��
RdR���UHZbY[k^RTSiY^_do6aiQHYyS4WIcqYnRTe-m�`�ZicVW,a4Rd`�e"RdS�Wu]IW,RT_�W,gH_TY�a4`�a4QHYyY^k[`�eH`IcVY&�
a4ZbRTk^R�WIe�r�©)`�ZiY^`']�Y[Z^wXRTe�Y[��jHRd_TRdgHZiRdjHc a4QHYnZbYuWI_dRT�[Y^\�\HRTS�a4ZbRTgHjpaiRT`�e"`ImBY^e�a4Z4W,e�aiS�WIeH\�Ylv-Rdai`�ZiS2m�Zb`�c Y[WIk�Q
Sba4W,a4Yyc�jpSba�g1Ynk^`�eHSbRTSbaiY[e�a�x�Rda4Q�aiQHY[SbY�U�Y[Zbk[Y[R{]�Y^\�\HRdSba4ZbRTgHj-a4RT`IeHSy�¸«�a�WIZbZ�WIeH\ 
�`Hw ='����� �lr
* �|á3ä�ã�êóïgýtñëêòøGêëÚ�è�å�ÚÜÛ|ä�á3þ|û�Ûtá�þrÚB±pÙ�±fêëñóñ[Ý�ãÜãyþ|ïÆÙ`Ú�ÛtÝ�Ú*ÚÜÛ|Ù²äÜÙ<Ý�ä�Ù<Þ|á!þ|Þ|ß�Þ|á�±fÞ»ýtÝ�äÜÝ�ïÆÙGÚ�ÙÍäÜã�êëÞ�Ú�Û|Ù�+ 
-, �Mü±þ|ÞtøGÚ�êóá�Þ¤åÝ�Þ�ìÎü±árøGþ�ãfá�Þ!ÙÍãyÚ�êóï_Ý«Ú�êóÞ|ûÆÚÜÛ|Ù�ýtÝ�äÈÝ�ïÆÙ²Ú�Ù²äÈãOìrÙGÚÜÙ²äÜïÆêëÞ|êóÞ|ûgÚ�ÛtÙ�Ù²Þ	Ú�äÜè]Ý�Þ�ì]Ù�²�êëÚ�ìrêòã�ÚÜä�êóð|þrÚÜêëá3Þtã/.tãyÙÍÙ*Ú�Û|Ù�êóÞ	Ú�äÜá�ì|þtø�ÚÜêëá3Þ �
0>³Èîpá3ïgï<þ|Þ|êòø²Ý�Ú�Ùb´�ÛtÙ²äÜÙ»ãyêóïÆý|ñëèÑïÆÙÍÝ�Þtã_ÚÜÛtÝ«ÚÎÚÜÛ|Ù�ýtä�á3ðtÝ�ð|êóñóê Ú�è´á�ü*Ú�äÈÝ�Þtã�ê ÚÜêëÞtûÀü±ä�á3ï á3Þ|Ù�ãyÚÜÝ«ÚÜÙ"Ú�á´Ý�Þ|á�Ú�Û|ÙÍä 
±êóÞÝ�Þ�èTÞ�þ|ï`ðÂÙ²ä*á�üpý�ÙÍä�êóárì|ã ��êòã>ýÂá3ã�êëÚ�êó÷�Ù �21 ü�å¤êóÞaÝ3ì|ìrêëÚ�êóá�Þ¤åÂÚ�ÛtÙgìrêòãyÚ�äÜêëð|þ|Ú�êóá�Þ�á�üSÙ�²rêëÚ�Ý�Þtì"ÙÍÞ3ÚÜä�è!ü±ÙÍÙÍã*ÛtÝ®÷�Ù<þ|Þ�ð�á3þ|ÞtìrÙmìã�þ|ý|ýÂá�ä�ÚÜãÍåÕÝ�Þ�ì Ý�ñëñXN>¶ ã�øGá3ïgï<þ|Þ|êòø²Ý�Ú�Ù�±fêëÚ�ÛÀÙÍÝ3øÈÛaá�Ú�Û|ÙÍä 
¦ã�á4365]êóã�Ù²äÜû�árìrêòø ��å2Ú�Û|ÙÍÞ Ú�Û|ÙÍä�Ù_êòã�Ù�²|Ý3ø�Ú�ñóè�á3Þ|Ù_äÜÙÍøGþtä�äÜÙ²Þ	ÚøGñòÝ�ãÜãOü±á3ä�ÙÍÝ3øÈÛ"Ùb·	þ|êóñëêóð|äÜêëþtï!å�Ý�Þ�ìTê Ú*êóã>á�üjÚ�ÛtÙ�ü±á�äÜï87:9<; 
?JMLON �>= �@? J�? JMLRN@ACB�D �MùÕáÎý|äÜá«÷�Ù�ÚÜÛ|êòã>Ý3ã�ã�Ù²ä�Ú�êóá�ÞTêëÚã�þ�EÎøGÙÍãpÚÜágÞtá�Ú�Ù*ÚÜÛtÝ«ÚMÝ�Þ�è 
KJMLRN ��ø²á�ïÆï`þ|ÞtêóøÍÝ«Ú�Ùmã<±fê ÚÜÛ 
��-LON �@ü±á�äfãyá3ïÆÙ NFA�B9Ý�Þtì;Ngê ÚÈãyÙÍñ üYêóãOÙÍä�û3árìrêóø �YùOÛtêóãOêóïÆý|ñëêóÙÍãÚ�Û�Ý«Ú�Ý�ñóñ�ýÂá�êóÞ3ÚÈãfêóÞTÝ�Þ�è_ä�ÙmøGþ|äÜä�ÙÍÞ	Úfø²ñóÝ3ã�ãOø²á�ïÆï`þ|ÞtêóøÍÝ«Ú�Ù�±fêëÚ�ÛTÙÍÝ3øÈÛ)á�Ú�Û|ÙÍä��

¦



]�`'xAZbY[kuW,_T_<aiQXW,a�a4QHYy\XW>a�W�x�RT_T_1Y^]IY[e�a4jXW,_T_do�x:WIeH\pY[Z�RTe�a4`�a4QpYEZbY[k^jHZiZbY[e�a�SbjHgHSbY^at`,mBU�`�RTe�aiS@� #N�lw
WIeH\~`�eHk[Y"RTe #¬x�Rd_T_�]%RTSbRda�YuWIk�Q3U�`�RTe�a�RTe~R{a�ZbY[U�YuW,aiY[\H_{o�r���S@a4QpY6S4WIcqUH_dYVf�Yla4S�_TWIZifIYIw�x�Y6`�g-a�WIRde
WIe�Y[cqUHRTZbRTkuW,_�\HRTS�a4ZiRdgHjpaiRT`�e!`Im�Y^e�a4Z4W,e�aiS�WIeH\~Ylv-Rdai`�ZiSym�Zi`�c®Y[WIk�Q �,������� 
:#�w�WIeH\�g�o�aiQHYV_TWux `Im
_�W,Zif�Y�e%jpc�g1Y^ZiS2aiQXW,a�\HRdSbaiZiRTgpjpa4Rd`�eVx�Rd_T_�k[`�e�]�Y^Zif�Ynai`@a4QHYn\pRTSbaiZiRdgHjpa4Rd`�eVx�QpRTk�Q�f�Y[epY[Z4W>a4Y[\�R{ay� W,_Tcq`�Sba
SijpZiY[_{op�lr���S�eH`Ia4Y^\NaiQHRTS�c�jpSba�g1YnaiQHYy\HRTS�a4ZiRdgHjpaiRT`�e6aiQHY@W,f�Y[e�a4S�jHSbYEai`qm�`IZic aiQHY[RdZ�U1Y^Zik[Y^Upa4Rd`�eHS^w�Sb`
x�YtQXWu]�Y��bjHSba:RT\HY^e�aiRd�XY^\VaiQHY�U�Y[Zbk[Y[R{]�Y^\�\HRTS�a4ZiRdgHjpaiRT`�eHS�eHY^Y[\HY^\6m�`�Z�WIf�Y[e�aiS�a4`�c"W,�IY�aiQHY[RdZ�\pY[k[RdSiRd`�eHS[r

� R{]�Y^eEaiQH`�SiY�U�Y[Zik^Y[R{]�Y[\�\HRTS�a4ZbRTgHjpaiRT`�epS[w#Y[��jXW,aiRT`�epS:� = ��WIeH\"� ¨ ��f�Y^eHY[ZiW,a4Y�W�jHeHRd�%jpY�g�Y[S�aBZbY[SiU�`�eHSbY
m�`�Z�YuWIk�Q�RTeHk^jHc�g�Y[e�atW,eH\�U�`Ia4Y^e�a4R�W,_�Y[e�a4ZiWIe�aur�P�QHRTS�RTSB�bjHS�a�a4QpYEm
WIcqRT_dR�WIZ�Sba4W,a4Y^cVY^e�a�a4QXW>a�ZbYuWIkla4RT`Ie
m�jHeHkla4Rd`�eHSVWIZiY)f�Y[eHY^ZiRdkuWI_d_do jHepRT��jHYIw�W,eH\�kuW,e¥g�Y�UHZb`#]IY[e7jHSbRTeHf~£:_�W,k���x�Y[_d_ ��SVaiQHY[`�ZbY[c m�`�ZqSiRdeHf�_TY
WIf�Y^e�a�\po%eXWIcqRTk�UHZb`�f�Z4W,cVS^r�«-RdeHk[Y2aiQHY[ZbY�RdS�`�eH_{o�`�epY�U�`�_dRTk^oyaiQXW,a�RTS�k^`�eHSbRTSbaiY[e�a�x�RdaiQqg�`IaiQFaiQHY�\XW,a4W
WIeH\�`�jHZ�Y^��jHRT_dRTgHZbRTjHc W,SiSijpcVUpaiRT`�epS�W,a�YuWIk�Qh���������4
 #�w<WIeH\*`�epk[Y@x�Y�WIZbY@RTeNa4QHY�SiYla # x�Y�Sba4W'o
a4QpY[ZiYnm�`�ZbY^]IY[Z[wHaiQHY[ZbYyRTS�W�jHeHRd��jHYyY[��jHRT_dRTgHZbRTjHc m�`�Z�W,e�o"SijHgpf�WIcqYES�a�WIZ�a4RdeHf�m�Zi`�c WIe�o!���������2k^`�jHUH_dY
RTe #¬� W�SiYla�x�QHRTk�QNkuWIeNg�YERd\HY[e�aiRd�XY^\�m�Zb`�c aiQHYy\XW,a�W����[r

�~Y.eH`'x®k^`�cVY!gXW,k���a4`3a4QHY._TRdcVR{a�W,aiRT`�eHSq`Im@`�jHZNWISiSbjHcqUpa4Rd`�eHS[r �BW,Zba ¨ `,m���SbSijHcqUpaiRT`�e =
RTcqUH_dRTY[SFa4QHW,a6a4QpY[ZiY!W,ZiY*eH` S�a�W,aiY�],WIZiRTWIgH_dY[SVaiQXW,a6aiQHY!WIf�Y^e�a4S�k[`IeH\HRdaiRT`�eLa4QHY^RTZ"U�Y[Zbk[Y^Upa4Rd`�eHS�`�e�w
gHjpaEa4QpYVY^k[`�eH`IcVYla4ZiRdk[RTWIe!\H`-Y^S�ep`Ia@`IgHSiY^Zb]�Y,r�|}e�aiQHRTSyk[`Ie�aiYlv%a@x�Y"SbQH`�jH_d\�ep`Ia4YFa4QXW>a������������yk[WIe
ZiY^UHZiY^SiY^e�a>
��9�!
 ��� 

$!UHZi`I�pa4SEk[`�eH\pRda4Rd`�eXWI_B`�e�aiQHYVRdepm�`�Zbc"W,aiRT`�e*W'],WIRd_�WIgp_TYFW,aya4QpYVg�Y[f�RdeHeHRdeHf�`Im2a4QpY
U�Y[ZiRd`-\<r���kla4jXWI_<UHZi`I�pa4S�k[`IjH_T\6QHW']IYEWI\H\HR{a4RT`IeXWI_JRT\HRd`�Sbo%eHk^Z4W,aiRTk�WIeH\J�,`IZ2k[`�cqcq`�e6k[`IcVU�`�eHY^e�aiS2a4QXW>a
WIZbY "���� �_b�� 
�A )�

$�g�o.a4QHYVY[k^`�eH`�cqY^aiZiRTk^R�WIe<¢�RTeH\pY[Y[\~eH`Ia4QpRTeHf)RTe�aiQHRTSEUXWIU�Y[Z�k�QXWIeHfIY[S�R{m�Ylv-U�Y[k^aiY[\
UHZb`I�Ha4SFQXWu]IY�WIe3jHep`�gHSiY^Zb]IY[\�k^`�cVU�`�eHY^e�a�a4QXW,a�x:WISFRTep\HY[U�Y[eH\pY[e�a"`']IY[Z�a4RdcVY,r 
�`'x�Y^]�Y^Z[w2R{m�a4QHRdS
k[`IcVU�`�eHY^e�a"x:Y^ZiY�SiY^ZiRTWI_T_{o k[`�ZbZiY^_�W,aiY[\�w�`�ZVRdmna4QpY[ZiY)x:Y^ZiY!WIe�R r R r \¥jHeH`�gHSbY[Z�]�Y[\ k[`IcVU�`�eHY^e�aVa4QXW>a
k�QXWIepf�Y[\NY[��jHRd_TRTgpZiRTjpc U�Y[Zbk[Y^Upa4Rd`�eHS�� W�SbjHeHSiU�`Ia[wHm�`�Z�YlvpWIcqUH_TYu�lwpaiQHY[e�x�Ynx:`�jp_T\�QXWu]�Yya4`�k^`�eH\HR{a4RT`Ie
k[`Ie�aiRTe�jXW,aiRT`�e�WIeH\*Y^e�a4ZboN],WI_TjpY[S�`Ie*jHeH`�gpSiY[Z�]�Y^\.SbQH`%k��%S^wCWIeH\�aiQHY@SbRTcqUH_TYya4Y^k�QHeHRd�%jpY[SnRTe�aiZi`%\HjHk[Y^\
g�Y[_T`'x�ai`@Y^Sba4Rdc"W>a4Y�a4QH`ISiY�],WI_djHY[S�kuW,e"eH`Ia�\H`Ea4QHRdS�k^`�eH\HR{a4RT`IeHRTeHfprB¤�Y[_TW,a4Y^\6WISbSijHcqUpa4Rd`�eHS�QXWu]�Y�g1Y^Y[e
Ylv%aiY[eHSbRd]�Y^_doFjHSbY[\VWIeH\F\HRdSik[jpSiSiY^\"Rde�a4QHY�k[`Ie�aiYlv%a�`Im�Y[S�a4RTcVW,aiRTeHftSbRTeHfI_TY�WIfIY[e�a�\po%eXWIcqRTk2cq`-\pY[_TS��
SiY^Y
�BW,�IY[S^w =u��� � wpWIeH\�a4QHYy_TR{a4Y^Z4W,aijHZiYtk^RdaiY[\�a4QHY^ZiY'�&r

� eHY�cq`�ZbY�U1`�Rde�a�`IeV��SiSijpcVUpaiRT`�e = r ¨ r ��Y�SiQH`'x7a4QHW,a�a4QHRdS�W,SiSijpcVUpaiRT`�eFY^eXWIgH_dY[S�jHS�ai`�Rd\HY[e�aiRdm�o
a4QpYEY^��jHRT_dRTgHZbRTjHc k�QH`�SbY[e�Rde�a4QHYyUXWIS�auwHaiQ%jpS �bSb`�_d]%RdeHf	��a4QpYEY^SbaiRTcVW,a4Rd`�e6UHZb`�gH_TY^c f�Y^eHY[ZiW,a4Y^\)g�o�a4QpY
U�`�SiSbRTgHRd_TRda}o�`ImXc�jp_da4RdUH_TYBY[��jHRT_dRTgHZbR�Wpr�|¡aB\H`%Y[SOeH`Iauw,QH`'x:Yl]�Y^Z[w�Y[eHWIgH_TY�jHSCa4`�jpSiY�aiQHY:ZbY[SbjH_daiS�a4`�Y^],WI_djXW,aiY
U�`�_TRdk^o�k�QHWIeHf�Y^S:`�Z�`IaiQHY[Z�k�QXWIepf�Y[S�RTe�a4QHY�Y[e�]%RTZb`�eHcqY[e�aur � epk[Y�x:Y�k�QXWIeHf�Y�a4QpY�Y^e�]-RdZi`�epcVY^e�a:WyeHY^x
Y[��jHRd_TRdgHZiRdjHc x�Rd_T_1g1Yyk�QH`�SbY[e�w�Si`qUHZbY[\HRdk^a4Rd`�eHS�k[WIeHeH`Ia�g�Yyc"WI\pYyx�R{a4QH`Ijpa�Wqcq`�ZbYn\HY^a4WIRT_dY[\NWIeXWI_{o%SiRTS
� ùOÛ|Ù²äÜÙÎêòã`Ý"ìrÙ²ÚÜÝ�êëñpïgêòãÜãyêóÞ|û»Û|ÙÍä�Ù �!ùOÛtá�þ|û3Û ýÂá�êóÞ	ÚÜã`êëÞ 7 øÍÝ�Þ�á�Þ|ñóè�øGá�ïÆï<þ|Þ|êòø²Ý«ÚÜÙ�±fê ÚÜÛ$á�ÚÜÛ|Ù²ä`ý�á3êëÞ	ÚÜã`êëÞ 7&êëüá�ý|Ú�êóïÆÝ�ñpýÂá�ñóêòøGêóÙÍãgÝ�äÜÙÎü±á�ñóñóá�±pÙmì�åYÚ�Û|ÙÍä�Ù!Ý�äÜÙ]ãyá3ïÆÙ]ýÂá�êóÞ3ÚÈã²å�³�ð�á3þ|Þtì|Ý�ä�è�ýÂá�êóÞ	ÚÜã¸´"êëÞ�Ú�Û|Ù)Ú�ÙÍä�ïÆêóÞ|á�ñóá�û3èaá�ü�æ[Ý�ß3ÙÍã�Ý�Þtì

�»ømí*þ|êëäÜÙ 
����������GåtÚÜÛtÝ«Ú�øGá3þ|ñóì�øGá�ïÆï<þ|Þ|êòø²Ý«ÚÜÙ�±fêëÚ�Û»ýÂá�êóÞ	ÚÜã*á�þ|ÚÜã�êóìrÙ<á�ü�7�êëü@ü±ÙÍÝ3ãyêóð|ñóÙ`ð|þ|Ú�ã�þ|ðÂá�ýrÚÜêëï_Ý�ñYýÂá�ñóêóø²êëÙmãO±�Ù²äÜÙü±á�ñóñóá�±pÙmì �[ù2ágü±þ|ñóñëè!Ý�ÞtÝ�ñëè�öÍÙ*Ùi·	þ|êëñóêóð|ä�êòÝ<ü±á�äMã�þ|ð|û	Ý�ïÆÙÍã�êóÞ
7»åtð�á3þ|Þtì|Ý�ä�èÎýÂá�êóÞ	ÚÜãfÞtÙ²ÙÍì]Ú�á_ðÂÙ�Ú�äÜÙÍÝ�Ú�Ùmì)ã�Ù²ýtÝ�äÜÝ�Ú�ÙÍñëè 
ÖãyÙÍÙæ[Ý�ß3ÙÍãOÝ�Þ�ì �»ømí*þ|êóä�Ù3å ��������� � 1�ÞTá3þ|äMø²Ý3ãyÙ*Ú�ÛtÙ�á�Þ|ñóè]ìrÙmøGêòãyêóá�Þtã�ÚÜÛtÝ«ÚMêóÞ�÷�á3ñë÷3Ù>ðÂá�þ|Þ�ì|Ý�äÜèÎýÂá�êóÞ3ÚÈãfÝ�äÜÙ*Ú�Û|Ù�ìrÙmøGêòãyêóá�Þ�ãOá�üÙ²Þ	ÚÜäÜÝ�Þ3ÚÈãfÝ«ÚMÚÜÛ|Ù�ï_Ý�²rêóï`þ|ï Jaá3ðtã�Ù²äÜ÷�ÙÍì]ü±á�ä>Ý�Þ�è]û3êë÷3Ù²Þ"N .tÚ�Û�þtã�±�Ù�ø²Ý�Þ!ÙmÝ�ã�êëñóè]êòã�á�ñòÝ«Ú�Ù*ÚÜÛ|Ù²ïTå�Ý�Þtì!Þ|á�ÚMþtãyÙ�Ú�Û|ÙÍïWêóÞÚ�ÛtÙ�ÙÍãyÚ�êóïÆÝ�Ú�êóá�ÞTÝ�ñóû�á3ä�êëÚ�Û|ï �

�



`Im�a4QHY�ZbY[_TW,a4Rd`�eHSiQpRTU g�Y^a}x�Y[Y[eha4QHY�Y^�%jpRT_TRdgHZiRTW)k�QH`ISiY[eLRTe�aiQHY�UXWISbaVWIep\3aiQH`�SbY�aiQXW,aqWIZbY�_TRd�IY[_{o�ai`
UHZbY^],WIRT_<RTe�a4QHYnm�jpaijHZiY,wJW�a4`�UHRdktx�QHRTk�Q<wHa4QH`�jpf�Q)RdcVU�`�Z�a�WIe�auw-RTS�g�Y^oI`�eH\�a4QHYySik^`�U�Y�`ImOa4QpRTS�UXWIU�Y[Z^r

����� ����� E²HÍE
	TD@E ��� hiF>RTJf\)EGZ<D �
��Y)eH`'x k�QXW,Z4WIkla4Y[ZbRT�^Y)Y^�%jpRT_TRdgHZiRdjHc g�Y[QHW']%Rd`�Z[w2g�Y[fIRTeHeHRdeHf�x�RdaiQLa4QHW,a"`,mtRTepk[jHc�g�Y[e�aiS[w�WIep\La4QpY[e
cq`#]%RdeHf�a4`Fa4QXW>a�`ImBU�`IaiY[e�a4RTWI_�Y[e�aiZ4WIe�a4S^r

«-RTepk[YyY[e�a4Z�oNWIeH\NYlv-Rda�\HY^k[RdSiRT`IeHS�WIZiYySiRdc�jH_{a�WIeHY^`�jHS�W,eH\)RdeHk[jpc�g1Y^e�a4S@�
U�`Ia4Y^e�aiR�WI_<Y[e�a4ZiWIe�a4S���WIZbY
RT\pY[e�a4RdkuWI_njHU a4`3a4QHY.\HZiW'x `Ie Y&vpR{a ��Y[e�a4Z�op��m�Y[Y^S[wtm�`�ZNWIe RTeHk^jHc�g�Y[e�a ��SNg1Y^QXWu]-Rd`�Z�a4`hg1Y.gXWISbY[\
`�e 
() ��^�� ^,b AP^��a` U1Y^Zik[Y^Upa4Rd`�eHS�R{a `�� ���"U�Y[Zik^Y[R{]�Y.WI_T_�k[`IcVU�Y^aiRTeHf�RdeHk[jpc�g1Y^e�a4S6a4` QHW']IY*a4QHY�SiWIcqY
UHZb`�gXWIgHRd_TR{a}oV`,m�Y&v-Rdauw-a4QXW,a�UpZi`�gXW,gHRT_dRda}oqg1Y^RTeHf�aiQHYnUHZb`�gXWIgHRd_TR{a}oqaiQXW,a2aiQHYyZ4WIep\H`�c \pZ4Wux¯`Ie�aiQHYnYlv-R{a
m�Y[YnRdS:f�ZbYuW,aiY[Z:aiQXWIe6aiQHYt],WI_TjHY�`ImOk[`�e�aiRTe�jHRTepfHr�|�r�YIr�a4QHY�U1Y^Zik[Y^Upa4Rd`�eHS�eHY^Y[\HY^\�a4`�m�`�Zbc k^`�e�a4RTe�jXW>a4RT`Ie
],WI_TjpY[S�WIZbYym�`IZicqY[\NWIS

8 V �,5&�X%!S �����Y��Z[ = �! �
 A ��%*�X� J = S �����Y���I��8 V �,5YS �����Y��Ze = � � � �
x�QHY^ZiYym�`�Z 2 � %


 A ��%*�42QS �����Y���I�! ���A � .
G ' �/.V�,�����Y�����(SU� 0 ��� A�� = J .

G 'N�/.V�,�����Y���I�7SU� 0�� A
��" $ 86V&�,5YS �����Y��Ze = �
RTS�k^`�eHSbRTSbaiY[e�a�x�Rda4Q�aiQHYyg1Y^QXWu]-Rd`�Z�`Im�Y[e�a4ZiWIe�a4S^r

���%jpRT_TRdgHZiRdjHc®ZiY^��jHRTZbY[S�a4QHW,a�WI_d_�U�`IaiY[e�a4RTWI_�Y^e�a4Z4W,e�aiS�QXWu]�Y6aiQHY6S4W,cVY6UpZi`�gXW,gHRT_dRda}o�`Im�Y^e�aiY[ZbRTeHfHw
a4QHW,a@UpZi`�gXW,gHRT_dRda}o�g�Y[RdeHfNaiQHY"UpZi`�gXW,gHRT_dRda}o�aiQXW,a�a4QHYqZ4WIep\H`�c \HZ4Wux `�e.a4QHYVY[e�a4Z�o!m�Y[Y"RdS�_dY[SbS�a4QHWIe
a4QpYE],WI_djHY�`,m�Y[e�a4Z�o�r � `�eHSbY[��jHY^e�ai_doIw<RTe 
() �a^�� ^,b AP^���` a4QHY�U1Y^Zik^Y[UpaiRT`�eHS�ZiY^�%jpRTZiY^\)ai`"kuW,_Tk[jp_�W,aiYEY^e�a4Zbo
],WI_TjpY[S�S4W>a4RTS�m�o

8 ? �,5&�X%!S �����Y��Z ?  = �! �
 A ��%*���=S �����Y�����R8 ? �W5YS �����Y��Z ?  = � �
x�QHY^ZiY�
 A ��%*���=S �����Y�����2RdS�\HY^�XepY[\*W,S�Rde�Y[��jXW,aiRT`�e�� � �lwXWIep\

8 ? �,5YS �����Y��Z ?  = �! �
 ? �W5cJ = � % J = S �����Y���I� � � � �
x�QHY^ZiY ��� � 5


 ? �W5&��� S �����Y����� <����? � . 0 ' � � �6�������Y�����7S ��0 ? � = J . 0 ' � ���"�,�����Y�����(SU� 0�� �!� ? \]�`IaiYna4QXW,a�aiQHRTS�RdcVUH_dRTY^S�a4QHW,a�m�`�Z�RTepk[jHc�g�Y[e�aiS
86Vl�W5YS �����a��Ze = �!<I8C�W5YS �����Y���I�  �
 ? �,5&� % S �����a�����P\

='ª



� 
������	������������� ���"��(]�"��
��	��-��#��- � 
��>
���� �a
��	��-I�
|}eqY[��jHRT_dRTgHZbRTjHc­a4QpY�U�Y[Zbk[Y[U-a4RT`IeHS�`,m<U�`Ia4Y^e�a4R�W,_XY[e�a4ZiWIe�a4S�WIeH\qRTeHk^jHc�g�Y[e�a4S�c�jHS�a�g�Y�k[`�epSiRTS�a4Y^e�a�x�RdaiQ
x�QXW,a:RTS:WIk^aijXWI_T_{o�`�gHSbY[Z�]�Y[\<r�P�QHRdS�m
WIkla2_dYuWI\HS�\HRTZbY[kla4_do�ai`�W�e�jHc@g1Y^Z2`ImCWI_{a4Y^ZieXW,aiRd]IY�a}x�`,�}S�a4Y^U�SiY[cqR{�
UXWIZiWIcqY^a4ZbRTk�Y^SbaiRTcVW,a4`�ZbStm�`�Zta4QpYqUHWIZ4WIcqY^aiY[ZbSn`Im�aiQHYFcV`%\HY^_¸wCWIeH\�x�YVg�Y[fIRTe�x�RdaiQ!aiQHYFSiRdcVUH_dY[S�an`Im
a4QpY[cNr�|¡a4S��XZiS�a2SbaiY[U�k^`�cVUpjpa4Y^S2Wu]�Y^Z4WIf�Y^S2`Im�aiQHY�ZbYuWI_dRT�^Y[\qk[`�e�a4Rde�jXW,a4Rd`�e���Y[e�a4Z�op��],WI_TjpY[S:`,mCWI_T_H�HZicqS
x�QH`�\HRT\3k[`Ie�aiRTe�jHY~�
Y^e�aiY[Z4�VW,aVWI_{a4Y[ZbeXW,aiRd]�Y6],WI_djHY[SF`Im��,�������lr�«-RTepk[Y)WIf�Y[e�aiS ��Ylv-U�Y[k^a4W,a4Rd`�eHSqc�jHS�a
g�Y�k[`�eHSbRTS�a4Y[e�aFx�RdaiQ3Wu]�Y[ZiWIf�Y�ZiY[WI_TRd�uW,aiRT`�epS[wBaiQHY[SbY)Wu]IY[Z4W,f�Y[S�x�RT_d_�k^`�e�]�Y^Zif�Y�a4`*aiQHY6a4ZbjHY�Ylv-U�Y[k^aiY[\
k[`Ie�aiRTe�jXW,aiRT`�e*�
Y^e�aiZbop��],WI_djHY[S�x:YtWIZiY�W,m�a4Y^Z[r�P�QHY�SiY[k^`�eH\�S�a4Y[U�`,m�a4QHY�Y[S�a4RTcVW,aiRT`�eqUHZi`%k[Y^\HjHZbY�a4ZbYuW,aiS
a4QpY[SiY.Y[S�a4Rdc"W,aiY[S�`Im�k[`Ie�aiRTe�jXW,aiRT`�e ��Y[e�a4Z�oH�6],WI_TjpY[S�WIS�a4QpY�W,k^a4jHWI_nk[`�e�aiRTe�jXW,aiRT`�e ��Y[e�a4Z�oH�6],WI_TjpY[S[w
WIeH\�Y^SbaiRTcVW,a4Y^S�a4QHY�cq`%\HY[_�� S�UXWIZ4W,cVYla4Y[ZbSng�o��Haba4RTepf"a4QHY�cq`%\HY[_�� StUpZiY[\pRTk^aiRT`�epS�m�`�ZtY^e�a4Zbo�WIeH\�Ylv-R{a
k[`IeH\HRdaiRT`�eHWI_<`�eNWI_{a4Y^ZieXW,aiRd]IYnUXWIZ4W,cVYla4Y[Z2],WI_djHY[S�ai`FaiQHYy\XW,a4WF`Ie)Y^e�aiZbo�W,eH\)Y&v-Rda�Z4W>a4Y[S^r

� `�eH\HR{a4Rd`�eXWI_-`�e�`�jHZ�Y^Sba4Rdc"W>a4Y[S�`,m1Y^e�a4Zbo�WIeH\Fk[`�e�aiRTe�jXW,aiRT`�e�w,a4QHY^ZiY�WIZiY�k^_T`�SbY[\�m�`�Zbc Y&vpUpZiY[SbSiRd`�eHS
m�`�Zya4QHY"Y[e�a4Z�o�WIep\�Ylv-Rda�Z4W>a4Y[S@UHZiY^\HRTkla4Y[\~g�o.a4QpY"cq`-\HY^_¸r)©)`�ZbY[`']�Y^Z[w�W,a@_TY[WISba�jHeH\HY^Z�k[`Ie�]IY[eHRdY[e�a
SiU�Y[k^Rd�Xk[W,a4Rd`�e"m�`�Z�a4QHY�\HRTS�a4ZiRdgHjpaiRT`�eV`ImCYlv-Rda�],WI_TjHY^Sy� W,eH\6ZiY^f�WIZb\H_TY^SiS2`Im�aiQHYnWISbSijHcqUpaiRT`�e6`Ie6a4QHYt\pRTS��
a4ZbRTgHj-a4RT`Ieq`,m�Y[e�aiZbo�],WI_TjpY[S��&w�`�jHZ�Y[SbaiRTcVW,a4Y^S�`Im ��."�:3 ��WIeH\ ���6�:3 ��WIZbY�_dRTeHY[WIZ�m�jHeHkla4Rd`�eHS�`Im<],WIZbR�WIgp_TY[S
a4QHW,a�kuWIeNg�Ynk[`�eHS�a4ZbjHk^aiY[\�\pRTZiY^k^ai_do"m�Zb`�c aiQHYy\XW,a4WqW,eH\)QpY[_T\��pv-Y^\Nm�`�Z2aiQHYyY[e�a4RdZiYnY^Sba4Rdc"W>a4RT`Ie�ZijHe�r
P�Q�jHS�aiQH`�jHf�Q)`�jHZ�Y[S�a4RTcVW,ai`�Z�RTS�Wqa}x�`6SbaiY[U*Y^SbaiRTcVW,a4`�Z^wXRda9^ � "�����WVeHY^SbaiY[\*�pv-Y[\�U1`�Rde�a�Y^SbaiRTcVW,a4`�Z
��aiQHY�\XW,a�Wya4ZiWIeHSbm�`IZicVW,a4Rd`�e�x�QHRTk�Q"RTS�ZiY^�%jpRTZiY^\"a4`E`�gpa4WIRTeFa4QpY�Y^Sba4Rdc"W>a4Y[S�`Im �/."�:3 ��WIeH\ �/�"�43 ��eHY^Y[\
eH`Iatg1Y�ZbY[\H`IeHY�Y^]IY[Zbo�a4RTcqY�x�Y�Y^],WI_djXW,aiY@a4QHY�`Ig%�bY[kla4Rd]IY�m�jHeHkla4RT`Ie!W,anW6\HR{�<Y^ZiY^e�an],WI_djHY@`,m�aiQHY�UXW>�
Z4W,cVYla4Y[Z2]IY[kla4`�Z4�lr�P�QHRTS�RdS2a4QHYyZiY[WISi`Ie�aiQHYyY[S�a4RTcVW,ai`�Z2\H`%Y[S�eH`Ia�QHW']IY@W�SbRTf�eHR{�XkuW,e�a�k^`�cqUHjpa�W>a4RT`IeXWI_
gHjHZb\HY[e<r

�~Y.Sba4WIZbaNx�RdaiQ aiQHY.`�eH_do�\HY^a4WIRT_dY[\ kuWI_dk[jH_TW,a4Rd`�e7`Im@aiQHY.UXWIU�Y[Z���a4QXW>a�ZbY[��jHRTZbY[\ a4`hk[`�cqUHjpaiY
`�jHZ�Y[S�a4RTcVW,aiY[S@`,mK�/.V�43 �yWIeH\����6�:3 �lr,��Y"a4QHY^e�k[`IcVYVgXWIk��!a4`�aiQHY"Rde�aijHRdaiRT`�e.jHeH\pY[Zi_{o%RTeHf�aiQHY[SbY
Y[S�a4Rdc"W,ai`�ZiS�W,eH\NWq\HRdSik^jHSiSbRT`�e�`Im�a4QHY^RTZ�RTcqUH_dRTkuW>a4RT`IeHS�m�`�Z2a4QHYyY^Sba4Rdc"W>a4RT`Ie�WI_Tf�`IZiRdaiQHcNr

	 ��� � L¤X[E � J*XYFML Z�

��� k�� � J�bTc���� k�� � �
� `�eHSbRT\HY^ZFWIe RTepk[jHc�g�Y[e�a�Rde3W*c"W,Zi�IYla�x�RdaiQ�� J = `,a4QHY^Z�RTeHk^jHc�g�Y[e�a4SFWIep\ UXWIZbaiRTk^jH_�WIZE],WI_TjHYV`Im�p¢�R¸r�YIr�aiQHY"cVWIZb�IY^a�RTS@Rde~S�a�W,aiY!�,�������lr�|¡m�aiQHY6RdeHk[jHc@g1Y^e�a�\HY[k^RT\HY^S@a4`*k^`�e�a4Rde%jpYIw�QHRdS��
Y&v-U1Y^k^a4Y^\J�
k[`Ie�aiRTe�jXW,aiRT`�e�],WI_djHYnRTS�Y^�%jHWI_�a4`

�9."�������-¢����  �9V� D @ CED � ���,��MO���NM � ) � � G D � c"W#v 'N�9."��� M ���NM�¢��I� �P�6M 06S � MO���NM � �&� � � �
x�QHY^ZiY

* � M WIeH\ � M WIZbY�a4QpY@eHY&v-atU1Y^ZiRT`%\���S�],WI_djHY[S�`Im��,��������WIeH\e� M RTS�a4QpY�RTeHk^jHc�g�Y[e�a ��S�\pZ4Wux `�e�a4QpY
Y&vpR{a�],WI_TjHYnRde�a4QXW,a�U�Y[ZbRT`%\�wXWIep\

=�=



* � V� D @ CED �:3 ��a4WI�IY^SEaiQHYFYlv-U1Y^k^a4W,a4Rd`�e!`Im�aiQHY�m�jpa4jpZiYFSba4W,a4YFk[`IeH\HRdaiRT`�eHWI_B`�e�aiQHYFRTeHk^jHc�g�Y[e�ayRdaiSiY[_{mk^`�e�a4RTe�jHRdeHfHr
� R{]�Y^e�WVZbYuWI_dRT�uW>a4RT`Ie�`Im��,� M ��� M ��aiQHY�RdeHk[jpc�g1Y^e�a�x�RT_d_�Ylv-Rda�Rdm!� M 7#�/.V�,� M ��� M ¢����&w1Sb`VaiQHY@Y&vpU�Y[k&�

a�W>a4RT`Ie�`Im�aiQHYyk[`�e�aiRTe�jXW,aiRT`�e�],WI_TjpYtm�Zi`�c WqZbYuWI_dRT�uW>a4RT`Ie"`Im��,� M ��� M �:RdS�f�Rd]IY[eNg�o
�
G D � c"W>vQ'N��."��� M ��� M ¢��I� �P� M 06S � M ��� M �  � § �

�12�'N� � ��.V�,� MO���NM�¢��I�P0N�9."��� MO���NM�¢��I� )��12�'N� 7���.V�,� MO���NM�¢����P0��%� �6MTSU�QM 7��/.V�,��MO��� M�¢���� �T\
PO`VSbRTcqUH_TR{m�oqaiQHRTS�Y&v-UHZiY^SiSiRd`�e�_dY^a

8 A �,��MR���NM{�!<��12 'N� 7��/.V�,��MO���NM�¢�����0
g�Y*a4QHY�Y&vpR{a�UHZi`IgXWIgHRd_TRda}o¯��a4QHRdS6RTS�W,e `Ig%�bY[klaNx�Y�kuW,e Y^SbaiRTcVW,a4Yu�lw�WIeH\$RTeHR{a4RTWI_T_{o WISbSijHcqY�a4QXW,a��
\HRdSba4ZbRTgHj-a4Y[S�Y&v-U1`�epY[e�a4RTWI_T_{o!�O.V�T�1�! = Jf5 �������
	�� G �2Si`Fa4QHW,a

�%� �!S � 7 �9."��� MR��� M�¢��I� �  ��."��� MO���NM�¢��I� )�
 �
��x�Yyf�Y[epY[Z4W,_TRT�^Yn`�e�a4QHRdS�WISiSbjHcqUpa4Rd`�e�g1Y^_T`'x��lr�«-jpgHSbaiRda4j-a4RTepf�a4QHY^SiYy]IW,_TjHY^S�RTe�a4`)� § �lwXWIep\�aiQHYyZiY^SijH_{a
RTe�ai`�� � ��x�Y�f�Yla
�/.V�,�����p¢��I�  �� V� D @ CED �U���,� M ��� M � ) � � = J 8 A �,� M ��� M �i�6�/.V�,� M ��� M ¢���� ) � 8 A �,� M ��� M ���,�/.V�,� M ��� M ¢���� )�
C� �

 �9V� D @ CED � ����� MR��� M{� ) � ��.V�,��MR���NMT¢���� ) � 8 A �,� M ���NM{��
 � \ � ¦ �
�~Y�ep`#x eHY^Y[\3Si`�cqY6cVW,a4ZbR{v�eH`Ia4W,a4Rd`�e�r���ZiZ4W,eHf�Y��/.V�,�����p¢��I�@RTe�a4`)a4QHY6]IY[k^ai`�ZH�/.V�W�I�lw�Ylv-R{a

UHZb`�gXWIgHRd_TR{a4RTY^S�RTe�a4`qa4QHY�]�Y[kla4`�Z 8 A w�W,eH\*RTepk[jHc�g�Y[e�aiS ��U1Y^Zik[Y^Rd]IY[\�a4ZiWIeHSiR{a4Rd`�e)UpZi`�gXW,gHRT_dRda4RdY[S�Rde�ai`"a4QpY
cVW,a4ZbR{v�� V r�P�QHY[e

�/."�,��� <�� V � � ) � ��.V�W���*) � 
Y8 A �  �� V � � ) � 
Y8 A � ) � � V �/.V�W���P\ � � �
���%jHW,a4Rd`�eh� � ��k[`�cqUHjpaiY[S9�/.V�43 ��WIS�aiQHY�SijHc `Im�Ylv-U�Y[k^aiY[\.k[jHZbZiY^e�aEZbY^a4jpZieHSyWIep\.R{a4SbY[_dm���x�QHY[ZbY

eH`'x k[jHZbZiY[e�aFZbY^a4jpZieHSFRTepk[_Tjp\HYVaiQHY�Ylv-U�Y[k^aiY[\hYlv-k[Y^SiSqZiYla4jHZbeHS�m�Zi`�c a4QpY�U1`�SbSiRdgHRT_dRda}o!`Im�Ylv-R{a&�lr!PO`
Si`I_d]�Ynm�`�Z �9."�,���i�2SbjHgHSbaiRdaijpa4Yya4QHYyY&vpUpZiY[SbSiRd`�e)m�`�ZK��."�,���2RTe�� � �:RTe�a4`�a4QpY�ZbRTf�Q�a�QXWIep\)SbRT\HYy`ImOa4QXW>a
S4W,cVYnY^�%jHW,a4Rd`�e�W,eH\�Rda4Y^Z4W,aiYta4`qf�Y^a

��.V�W�I�  �� V �U� ) � 
Y8 A ��) � � V � � � ) � 
a8 A ��) � � � V � �/."�,���  � ='ª �
\ \ \  �>

��� �
� � � �V � � ) � 
a8 A �  ����/J � � V ������� V � � ) � 
a8 A �W�

a4QpYEk^`�e�a4Rde%jHW,a4Rd`�e�]IW,_TjHYnRde6a4Y[ZbcVS�`ImOa4QpYEY&v-U1Y^k^a4Y^\*\HRdSik[`IjHe�a4Y[\�],WI_TjpYn`ImBk^jHZiZbY[e�a�ZiY^aijHZiepS[r

=#¨



P�QXW,aVRTS�k^`�e�a4RTe�jXW>a4RT`Ieh],WI_djHY[SFkuW,eLg�Y�k[`�cqUHjpaiY[\¥g�o a4WI��RTeHf�a4QpY)Y&vpU�Y[kla�W,aiRT`�eh`']�Y^ZqaiQHY)\pRTS��
k[`IjHe�a4Y[\�m�jpaijHZiY�ZiYla4jHZbeHS�a4QXW>aBa4QpY��XZbc k^`�jH_T\@YuWIZbe�`#]IY[Z�W,_da4Y^ZieXW>a4Rd]IY:U�`�SiSbRTgH_dY�m�j-a4jHZbY2S4WIcqUH_dY�UXW>a4QHS^r
P�QHRdStRTcqUH_TRdY[S�a4QXW>a�x�Y�kuWIe�`�g-a�WIRde�W6k[`�epSiRTS�a4Y^e�ayY^SbaiRTcVW,a4Y�`Im�a4QHY�k^`�e�a4Rde%jHW,a4Rd`�e�],WI_TjpY@g�o�Wu]�Y^Z4WIf>�
RTepfN`']IY[Zya4QHYF\HRdSik[`IjHe�a4Y[\ ��m�jpaijHZiY9�)ZbY^a4jpZieHS�WIk^aijXWI_d_do*Y[WIZiepY[\.g�o�aiQHY��XZicqSnx�QH`Nk[`�e�a4Rde�jHY[\.m�Zi`�c
Sba4W,a4Y6�,�������lrt©)`�ZbY@UHZbY[k[RdSiY^_do�x:Y�x�RT_T_�k^`�cqUHjpa4Y�k[`�epSiRTS�a4Y^e�a�Y[S�a4RTcVW,aiY[S�`,m�a4QHYEa4ZiWIeHSiR{a4Rd`�e�W,eH\*Ylv-R{a
UHZb`�gXWIgHRd_TR{a4RTY^S[w-R¸r�YIr:`,m � V WIeH\ 8 A wJWIeH\)SijHgHS�a4R{a4jpaiYEaiQHY[c Rde�ai`*� ='ª �&r:£�o�aiQHYEk[`�e�a4Rde�jH`�jHS�c"W,UHUHRTepf
a4QpY[`�ZbY[c aiQHRTS�x�RT_d_<f�Y^eHY[ZiW,a4YEW�k[`IeHSiRdSba4Y^e�a�Y^Sba4Rdc"W>a4Yn`Im
��.Fr

	�Y^a
�@�,�������  '��:z���� 
:����
��= �,�������P0

g�YyaiQHYySiYla�`,mBU�Y[ZbRT`%\HS2x�RdaiQ�aiQHYyS4WIcqYV�,�������lr�P�QHY^e�wJg�o6a4QHY�©�W,Zi�I`']�UHZb`�U�Y[Zba}oIw
�8 A �,�������  =� �@�,������� >
���� � � @ C �

%6
�
RTSNW3SijHc `,m��
k^`�eH\HR{a4Rd`�eXWI_d_dop�qRdeH\HY[U�Y[ep\HY[e�a*\pZ4Wux�S)`Ie aiQHY�Y&v-RdaNUHZi`IgXWIgHRd_TRda}o¥WIeH\ k[`�e�]IY[ZifIY[S)ai`8 A ����������UpZi`']%RT\HY^\ � �@�,�������	� 
¯r

	�Y^a � V @ � � @ C � @ � � D @ C:D � g�Y�WIeVRTeHk^jHc�g�Y[e�a ��S:UpZi`�gXW,gHRT_dRda}o�`,m<a4ZiWIeHSbRda4RdeHf"�
RTeFa4QpY�eHY&v%a2U�Y[ZiRd`-\X��ai`@S�a�W,aiY�,� M ��� M �lw�k^`�eH\HR{a4Rd`�eXWI_O`�e�eH`IatYlv-RdaiRTeHf�Rde*Sba4W,a4YN���������&w�R¸r�YIrna4QpY�Y[_dY[cqY[e�an`Im�cVW,a4ZbR{v � V RTe*aiQHY�Zi`'xk[`IZiZiY^SiU�`�eH\HRdeHf!a4`~S�a�W,aiY��,�������qW,eH\¥k^`�_TjHcqe3k[`�ZbZiY^SiU�`�eH\HRdeHf�ai`�S�a�W,aiY���� M ��� M �lrLP�QHY[e<w2UHZi`']%RT\pY[\
� �@�,��������� 
¯w�x:Y�k[WIe7`�gpa4WIRTe¥k[`�eHSbRTS�a4Y[e�a�Y^Sba4Rdc"W>a4Y�`,mEaiQHRTSVUHZi`IgXWIgHRd_TRda}ohW,S"a4QHY*m�ZiWIk^aiRT`�eL`Im
RTepk[jHc�g�Y[e�aiS�eH`Ia�Y&vpR{a4RdeHf�RTe"Sba�W>a4Yq�,��������x�QH`�aiZ4WIepSiRda:a4`�Sba4W,a4Y��,� M ��� M ��Rde"a4QpYneHYlv%a�U�Y[ZiRd`-\<w%aiQXW,a�RdS

�� V @ � � @ C � @ � � D @ C D �  
� 
���� � � @ C � ���;J %6
 � =�� � ������� @ C ����� � � � � D @ CED ���
� 
���� � � @ C � �,�;J %6
 � �

x�QHY^ZiY =�� � ������� @ C ����� � � � � D @ C D ��� RdSNaiQHY~RdeH\HRTk[W,a4`IZ�m�jpeHk^aiRT`�e¯x�QpRTk�Q¯a4WI�IY^S*`�e¯aiQHY�],WI_djHY�`,mF`�eHY�x�QpY[e
�,��
�� � ����
�� � �  �,� M ��� M ��WIeH\3�[Y^Zi`!Y[_dSiY^x�QpY[ZiY,r ]�`IaiY6a4QXW,a[w�a4`.WIk[k^`�jHe�a�m�`�Z�aiQHY6m
WIk^a�aiQXW,a�aiQHY�RTe-�
k[jpc�g1Y^e�a4S�k^`�eH\HR{a4RT`Ie.aiQHY[RdZ�k[WI_Tk^jH_�W,aiRT`�epSn`�e~a4QpY[cqSiY[_{]�Y^S@k[`Ie�aiRTe�jHRdeHfHw�x�YVx�Y[Rdf�Q�a@aiQHYVaiZ4WIeHSbRdaiRT`�eHS
m�Zi`Ic �,�������tRTe*aiQHYF\HRd�1Y[ZbY[e�ayU�Y[ZiRd`-\pSng�o�a4QHY�e�jHc�g�Y[Zy`Im�RTepk[jHc�g�Y[e�aiStx�QH`�W,k^a4jHWI_T_{o�k^`�e�a4RTe�jHYFRde
a4Qp`�SiYyU�Y[ZiRd`-\pS��ur

«-jHgHS�a4R{a4jpaiRTeHf@aiQHY[SbYnY[S�a4RTcVW,aiY[S2Rde�ai`�Y[��jXW>a4RT`Ie!� ='ª �lw-x�Ytf�Yla�`�jHZ:k[`�eHSbRTS�a4Y[e�a�Y^SbaiRTcVW,a4Y�`Im���. W,S
���."�,���  �>

��� �
� � �� �V � � ) � 
 �8 A �  � ��J � �� V � ��� �� V �U� ) � 
 �8 A �T\ � =�= �

�ÍùOÛ|Ù²äÜÙÎÝ�äÜÙ_Ý�ñëÚ�ÙÍä�ÞtÝ�Ú�êó÷�Ù2±OÝ®è�ã>ÚÜá"û�ÙGÚ�ÚÜáTÚ�Û|êòã�ü±á3ä�ï<þ|ñóÝ � �|äÜá�ï�á3þ|ä�Ùb·	þ|êóñóêëð|äÜêóþ|ïvÝ3ã�ã�þ|ïÆýrÚ�êóá�Þ�ã*Ú�Û|ÙÎþtÞ[±�Ù²êóû�Û	ÚÜÙÍìÚ�äÈÝ�Þ�ãyêëÚ�êóá�Þtãfü±ä�á3ï 
?JMLON �fÝ�äÜÙ�û�ÙÍÞ|Ù²äÈÝ«ÚÜÙÍì!ð�è! 
�" .OJMLON �$#% 
�&".OJMLON �('tùOÛ|Ù`êëÞtø²þ|ï`ðÂÙ²Þ	Ú�øGá�ïÆý|þ|Ú�ÙÍã>øGá3Þ3ÚÜêëÞ�þtÝ�Ú�êóá�ÞT÷«Ý�ñóþ|ÙÍãøGá3ÞtìrêëÚ�êóá�ÞtÝ�ñSá3Þ$ê ÚÈãyÙÍñ ü*øGá�Þ	ÚÜêëÞ�þ|êóÞ|ûtå[ã�á�êëÚgÝ®÷3Ù²äÈÝ�û�Ùmã�±fê ÚÜÛ) 
�" .OJ�*XT � LRN+* �,#- 
�&".OJ�*OLRN+* �.'jâ>ã<Ý�ä�Ùmãyþtñ Ú<Ú�á�á3ðrÚÜÝ�êëÞ$Ý�Þþ|Þ�ð|êòÝ�ã�ÙÍìÆÙmã�ÚÜêëï_Ý«ÚÜÙ�á�ü�Ú�Û|Ù�øGá3Þ3ÚÜêëÞ�þtÝ�Ú�êóá�Þ_÷«Ý�ñóþ|Ùmã@þtã�ÙÍì_ð�èÆêóÞtøGþ|ï<ð�ÙÍÞ	ÚÜã1±fÛ|Ù²Þ_ÚÜÛ|Ù²èÆï_Ý�ß3ÙfÚ�ÛtÙ²êóä�ìrÙmøGêòãyêóá�Þ�ã�±�ÙMÞ|ÙÍÙÍìÆÚÜáï`þtñ ÚÜêëý|ñóèTÙÍÝ3øÈÛ!äÜÙÍÝ�ñëêóöÍÝ�Ú�êóá�Þt±fêëÚ�Û/ 
�" .OJ * T � LON * �102 
�" .OJ * LRN * �6943 �'T 
5" * 08J * ��6�073 �'T!8:9* 6p±fÛ|êòøÈÛ"êóãMÚ�Û|Ù�±pÙÍêëû3Û3Ú�Ý�ð�á«÷3Ùá�Þ�øGÙ�±pÙ�ã�þ|ðtãyÚ�êëÚ�þrÚÜÙ/;8:9* 9 � *�<�=?>A@�B 5DC " * 0 � *�<�=E>F@�B 5DC J * ü±á�äG8:9* �
= D



	 � 	 � ��� H²EGQfJ*X[EGZgbTL J�bTc���F�bTFMD[J�H²E��fJ*XjE²Z<bTL �
]�`,a4Y@�XZbSbataiQXW,a�`�jHZ�Y^SbaiRTcVW,a4Y^S�`Im�k^`�e�a4RTe�jXW>a4RT`Ie�],WI_TjHY^StWIZbY��bjHS�ata4QpY�Wu]�Y[ZiWIf�Y^Sn`Im�a4QHY@\HRTSbk[`�jHe�aiY[\
],WI_TjpY[S�`Im%a4QHY�ZbY^aijHZieHSC`Im%a4QpY�RdeHk[jpc�g1Y^e�a4S�x�QH`�\HRT\nk^`�e�a4Rde%jpY��
WI\>�bjHS�a4Y^\Eai`�W,k[k[`IjHe�aOm�`IZ�a4QHY�m
WIkla�a4QXW>a
a4QpY�RdeHk[jpc�g1Y^e�aCk[`�eH\pRda4Rd`�eHS�`IeER{a4SbY[_dm%k^`�e�a4RTe�jHRdeHf��&rOP�QpRTS�RTS�aiQHY�SiY^eHSiY�RTetx�QHRdk�Q�`IjHZ�Y[S�a4RTcVW,ai`�Z<cVWI�IY^S
a4QpY"ZiY^_�W,aiRT`�epSiQHRdU.g�Y^a}x�Y[Y^e�a4QHYV\XW,a4W�WIeH\.a4QHYVcV`%\HY^_�aiZ4WIepSiUXWIZbY[e�auw�a4Q�jHS@SbRTcqUH_TR{m�o%RTeHf�Zb`�gHjHS�a4eHY^SiS
WIeXW,_do%SiRdS[r7|¡aVRTSVWI_TSb`.aiQHY)ZbYuWISb`�e¥x�Y�Y&vpU�Y[kla�`�jHZqY[S�a4Rdc"W,aiY[SFa4`.c"W,�IY�Y^cVUpRTZiRdkuWI_:SiY[epSiYIr���ep_TY[SbS
RTepk[jHc�g�Y[e�aiSEQHW']IYVU�Y[Zbk[Y^Upa4Rd`�eHSna4QXW>a@W,ZiYFSbo%SbaiY[cVW,a4RdkuWI_d_do)gHR�W,SiY[\<wCaiQHYqWIk^aijXWI_�Wu]�Y^Z4WIfIYV`Im�ZiY[WI_TRd�[Y^\
k[`Ie�aiRTe�jXW,aiRT`�eN],WI_TjHY^S�SbQH`�jH_d\*g�Y@k[_d`�SiYya4`Va4QHY�Ylv-U1Y^k^aiY[\�k[`Ie�aiRTe�jXW,aiRT`�eN],WI_TjHY^S�jHSbY[\�g�o�a4QHY@WIf�Y^e�aiS
RTe�cVWI��RTeHf�aiQHY[RdZ�\HY[k^RTSbRT`�eHS^r

«-Y[k^`�eH\�w%eH`IaiY�QH`'x¥Y[WISbo�Rda�RdS�a4`nk[`IcVUHj-a4Y�`�jHZ�Y^SbaiRTcVW,a4Y^S�`Im�k[`�e�a4Rde�jXW,a4Rd`�e�],WI_TjpY[S[w�`IZ ���.V�W���&r�|¡m� RTS:��eH`'x�e.�
WIeH\"x�YnjHSijHWI_T_{o�a4QHRdeH��a4QXW,a�a4QHY�UHZiRd`�Z�RTepm�`�Zbc"W>a4RT`IeFx�YnQXWu]�Y�`�e � RTS:_dRT�,Y[_do�ai`�Sbx:WIcqU
a4QpYERdepm�`�Zbc"W,aiRT`�eV`�e � Wu]IW,RT_�W,gH_TY�m�Zi`�c Y^SbaiRTcVW,a4RdeHf�WIeNY[e�a4Z�o�cq`-\HY^_��&w-a4QpY[e

���."�,���  �	 � ) �$ 
 � =#¨ �
m�`�Z �	  � �;J � �� V � ��� �� V WIeH\ �$  � ���;J � �� V � ��� �8 A rh£:`Ia4Q �	 WIeH\ �$�W,ZiY�RTeH\pY[U�Y[eH\HY^e�aV`,m�a4QpY
UXWIZiWIcqY^a4Y^Z�]IY[k^ai`�Z�WIep\ kuWIe~aiQHY[ZbY^m�`�ZbY6g�Y6k[`�cqUHjpaiY[\�`IeHk[Y�W>a@a4QpY6g1Y^f�RTepeHRTeHf)`Im2aiQHY6Y[S�a4Rdc"W,aiRT`�e
Zi`Ijpa4RdeHY�WIeH\qQHY[_d\"RTeFcqY[cq`�Zbo@a4QHY^ZiYuW>m�a4Y[Z^r�«-`�Rdm1UHZi`I�pa4S�x:Y^ZiY�_TRTepYuWIZ�m�jHepk^a4Rd`�eHS�`Im �%w�a4QHY��XZiS�a:S�a�WIfIY
Y[S�a4Rdc"W,aiY[S�`Im�k[`Ie�aiRTe�jXW,aiRT`�e�],WI_djHY[S�WIZbYEWI_TSb`Hr

��eNWIeXW,_T`�f�`IjHS2kuW,_Tk[jp_�W,aiRT`�eVUHZi`%\HjHk^Y[S�k[`�epSiRTS�a4Y^e�a��HZiSba�S�a�WIfIYnY[SbaiRTcVW,a4Y^S2`Im�Y[e�a4Z�o"],WI_djHY[S^r�sJ`IZ�W
U�`Ia4Y^e�aiR�WI_<Y[e�a4ZiWIe�auwHa4QpYEY&v-U1Y^k^a4Y^\�],WI_TjpYn`ImBY^e�a4Zbo�Rde�Sba4W,a4YV�,��������RTS

���"�,�����p¢��I�= �� ?� D @ CED �U����� M ��� M � ) � �/.V�,� M ��� M ¢���� ) � 
a8 A �,� M ��� M � �
`�Z^wHRTe�cVW,a4ZbR{v"eH`Ia�W>a4RT`Ie�w �/�"�W�I�= �� ? �R� ) � ��.V�W��� ) � 8 A 
C� � � = D �
x�QHY^ZiYna4QHYnY^_TY^cVY^e�aiS�`ImCa4QHYncVW,a4ZbR{v�� ? wHS4Wuo � ?:@ � � @ C � @ � � D @ CED � wHUHZb`']-Rd\HYyW�U1`,a4Y[e�aiR�WI_1Y[e�a4ZiWIe�a ��S�UHZb`�gXW>�gHRd_TRda}oV`Im�Sba4WIZbaiRTeHf�`�U�Y[ZiW,a4Rd`�eHS�W,a�S�a�W,aiYV�,� M ��� M �:k^`�eH\HR{a4RT`IeXWI_<`Ie)R{a�Y[e�a4Y^ZiRdeHfVRde�Sba�W>a4YV�,�������lr

� `�eHSbRTSbaiY[e�a�Y[S�a4RTcVW,aiY[S�`ImJa4QpY[SiY�UHZb`�gXWIgpRT_TR{a4RdY[S�WIZiY�`�g-a�WIRdeHY[\qWIS�aiQHY2m�Z4WIkla4Rd`�e�`ImJa4QH`ISiY�x�QH`yY[e�a4Y^Z
RTe�S�a�W,aiY"���������2x�Qp`qaiQHY[eNg1Y^f�RTe�`�U�Y[ZiW,a4Rd`�eHS�S�a�W,aiY"��� M ��� M �&wpa4QXW>a�RdS�g�o�


�� ?:@ � � @ C � @ � � D @ C D �  � 
���� � � @ C � �,5�
 � = � � � ����� @ C ����� � � � � D @ CED ���
� 
���� � � @ C � �W5�
 � \

�ÍùOÛ|Ùq±�Ù²êóû�Û	ÚÈã�Ý�äÜÙ$ìrÙÍä�êó÷�Ùmì�ü±ä�á3ï ÚÜÛ|Ù�äÈÝ«ÚÜêëá�á�ü_ý|ä�á3ðtÝ�ðtêëñóê ÚÜêëÙmã»þtã�ÙÍì6ð	è9Ú�ÛtÙ�ýÂá�Ú�ÙÍÞ	Ú�êòÝ�ñ`ÙÍÞ	Ú�äÈÝ�Þ	Ú»Ú�á.ü±á�äÜï êëÚÜãÙ�²rýÂÙÍøGÚ�ÙÍì�Ù²Þ	Ú�äÜè�÷«Ý�ñóþ|Ù 
·Ú�ÛtÙÍã�ÙÑø²á�ÞtìrêëÚ�êóá�ÞÁá�Þ�Ú�Û|ÙÑÙ²Þ	Ú�äÈÝ�Þ	Ú Ù²Þ	Ú�ÙÍä�êóÞ|û �»Ú�á9Ú�ÛtÙ´á3ðtãyÙÍä�÷3ÙÍì�ÙÍÞ3ÚÜä�è�ýtä�á3ðtÝ�ð|êóñóê ÚÜêëÙmã�á3ä �
 
 &�T � L�� T � � 02 �
 
 & L�� ��å4±fÛ|êòøÈÛ�ø²Ý�Þ�ð�ÙJ±fäÜêëÚyÚ�ÙÍÞ�Ý�ã ×� =?>A@�B 5DC � *�<�=E>A@7B 51C�� 
�������������� >A@7B 51C � � � >F@ �� "! B 5 �� "! C$# >A@&%5B 5 % C � L�±fÛ|ÙÍä�Ù ;8'
 
KJMLRN ��9×� =?>A@�B 5DC � *�<�=?>A@�B 5DC 
 �� �

= �



��k^k[`�Zb\HRTepf�_doVx:YE`�gpa4WIRTe�`�jpZ�k[`�eHSbRTS�a4Y[e�a�Y[S�a4RTcVW,aiYn`Im!� � WIS
�� �6�W�I�  ���� ) �
 
 � � = � �

x�QHY^ZiY �� < �� ? ) � �� ? �	 � �
c< � �� ? �$ ) � �� ? �8 A \
P�QHY�SiRdcVUp_TRTk^Rda}o"`Im�a4QHY�m�`�Zic `Im�aiQHY�Si`I_TjpaiRT`�eNm�`�Z�� ���.V�W���P� ��/�"�W�I�i��\HRd\�eH`,an\HY[U�Y[ep\ ��� ������`�e

a4QpYq\pRTSbaiZiRdgHjpa4Rd`�e*`Im�Y^e�aiZbo!k^`�SbaiS[r�P�QHRdStm
WIk^ayf�Y^eHY[ZiWI_TRd�[Y^Sta4`6a4QpYqcq`%\HY[_Ox�Rda4Q!c�jp_da4RdUH_TY�_T`%kuW,aiRT`�epS[w
WIeH\"Y[eXWIgp_TY[S�jHS�a4`@jpSiYtZbYuWI_dRTSbaiRTk��b`�Rde�a:\HRdSbaiZiRTgpjpa4Rd`�eHS�`Im�Y^e�aiZboqk[`ISba4S�RTe�a4`Ea4QHY�c�jH_{a4RTUp_TY�_T`%kuW>a4RT`IeHS�`Im
a4QHW,a�cV`%\HY^_<x�RdaiQH`�jpa�RdeHk[ZbYuWISbRTeHf�a4QpYEk^`�cqUHjpa�W>a4RT`IeXWI_<gpjHZi\HY^e�`ImOa4QpYEY^SbaiRTcVW,a4`�Z:SiRTfIeHRd�Xk[WIe�a4_{o�r

� e!aiQHY�`IaiQHY[ZnQHWIeH\�w<aiQH`�SbY�Si`�_djpa4Rd`�eHStk[WIe�g1Y^k[`�cqY�Si`IcVYlx�QXW,ancq`�ZiY@k[`�cqUH_TY&v�x�QpY[e�a4QHY�\pRTS��
a4ZbRTgHj-a4RT`Ie�`Im:Y&v-Rdanm�Y[Y^S�RdSneH`IayY&vpU�`�eHY^e�a4R�W,_¸r�P�QHYqUHZi`IU1Y^Zba}o�`Im�a4QpYq\pRTSbaiZiRdgHjpa4Rd`�e�`Im�Ylv-Rdaym�Y^Y[Sna4QXW>a
Y[eHWIgH_TY^SBa4QpY2jHSiY�`,mXa4QHY2cVW,aiZiR{vERde�]�Y[ZbSiRd`�e�RTSOa4QXW,a ��� � SU� 7 ���(�-RTSB_TRTepYuWIZORTe�������aiQHY2Y&vpU�`�eHY^e�a4R�W,_pRTSBW
SiU�Y[k^R�WI_-kuWISbY�`ImJa4QHRdS��&r�P�QH`IjHf�Q�a4QHRdS�_TRdeHYuW,ZiRda}oEW,SiSijpcVUpaiRT`�e@c"Wuo�g1Y�WtfI`-`%\@�XZbSba�WIUHUpZi`uv-RTcVW,a4Rd`�eEm�`IZ
a4QpY2\HRTS�a4ZbRTgHjpaiRT`�eE`ImJSbY[_T_-`I�q]IW,_TjHY^S�x�Y:x:`IjH_T\�_dRT�IY�a4`�g1Y�W,gH_TY�a4`tf�Y^eHY[ZiWI_TRd�[Y�� W,aB_TY[WISba�m�`�ZBZb`�gHjHS�a4eHY^SiS
WIeXW,_do%SiRdS��lr�|¡m<x�Y�jHSbY�W,e�o�`Ia4QHY^Z�m�`IZic m�`�Z5.

G
�43 ��W,eH\VZbY[U�YuW,a�aiQHY�_d`�f�Rdk2RTe�a4QpY�_TWISba�SbjHgHSiY^k^aiRT`�e�w�a4QpY[e

W,m�aiY[Z2SbjHgHSbaiRdaijpa4RdeHf�`�jHZ2k^`�eHSbRTSbaiY[e�a�Y[S�a4Rdc"W,aiY[S:m�`IZ:a4QHY^RTZ:aiQHY[`IZiY^aiRTk[WI_<k^`�jHe�a4Y^ZiUXWIZ�a4S^wHa4QHY��-vpY^\)U�`�Rde�a
WIeXW,_T`�f�`IjHS:a4`qY[��jXW>a4RT`Ie~� ='ª �:g�Y[k^`�cVY^S

������W���  �� V�� � ) � � � = J �8 A �	� ������,��� � ) � � �8 A �A�%� �!S � 7 ������W�I� � ��
c�
x�QHY^ZiY¥� = J �8 A ��� ������W���6RdS6a4QHY!]�Y^k^a4`IZ�m�`IZicqY[\ g�o�c�jH_daiRTUH_{o%RTeHf�Y[WIk�Q = J �8 A �,�������"x�Rda4Q$a4QpY
k[`IZiZiY^SiU�`�eH\HRdeHf ������,���^�,�������lwpx�QpRT_TY �8 A � �%� �!S � 7 ������W�I� �<RTS2a4QpYt]�Y[kla4`�Z2m�`IZicqY[\�g�o�c�jH_{a4RdUH_do%RTepf�

YuW,k�Q.Y^_TY^cVY^e�at`Im �8 A �,��������g�o�aiQHY�k[`IZiZiY^SiU�`�eH\HRdeHf ��� � SU� 7 ������W�I�[��������� �¸rEP�QHRdSnY[��jXW,aiRT`�e�S�o-S�a4Y^c
RTS�k[`�e�a4ZiWIk^aiRT`�e�c"WIUpUHRTeHfpw�WIeH\*aiQHY[ZbY^m�`�ZbY�RTStY[WISbo)a4`�Sb`�_d]IYIw�Rdm�aiQHY�\HY^ZiR{]IW>a4Rd]IY�`Im ��� � SU� 7 %��Bx�RdaiQ
ZiY^SiU�Y[klana4` %.RTS�_TY^SiS�aiQXWIe�`�Z�Y[��jXWI_Oa4`6`IeHY�Y^]IY[Z�o%x�QpY[ZiY�� W,k^a4jHWI_T_{o�w � =��_� x�RT_d_C\H`��lr�P�QHRTS�x�Rd_T_Cg�Y
a4ZbjHYFRdm�a4QpYq\pRTSbaiZiRdgHjpa4Rd`�e$.

G
�43 ��RdSt_T`If,�}k^`�eHkuWu]IY���SiY^Y 
�Y[k���cVWIe~W,eH\ 
�`�eH`�ZbYN� ='�I��ª �lwC��Zb`�U1`ISiRdaiRT`�e

= � � � wOWIe~W,SiSijpcVUpaiRT`�e!SiW,a4RdSb�XY^\�g�o!cq`�Sbay`Im�a4QpYq\pRTSbaiZiRdgHjpa4Rd`�eHSnjHSbY[\�RTe�Y[cqUHRdZiRTk[WI_�x�`�Zb�h�
eH`�Zbc"W,_¸w
_T`If�RTS�a4RTk,w-Y&v%a4ZiY^cVYn],WI_djHYIwXf�W,cVcVWpw%g1Yla�Wpw���Y[RdgHjH_T_ wpW,eH\)Sb`V`IeJ�lr

� eHk[Y2x�Y�QXWu]�YE� ���.V�W���P� ��/�"�W�I�i�lw,x:Y�k[WIe�m�`�Zic k[`IeHSiRdSba4Y^e�a�Y[S�a4RTcVW,aiY[S�`ImXaiQHY2UHZb`�gXWIgpRT_TR{a}oy`ImJYlv-R{a
WIeH\~`Im�Y[e�aiZbo.k[`�ep\HRdaiRT`�eXW,_�`�e��NWIS�� = J .

G
� ��9."�,���(SU���b�EW,eH\ .10�� ����"�W�I�7SU�I�i�&wBZiY^SiU�Y[kla4Rd]IY[_{o�rNP�QHY

SiY^k[`�ep\)S�a�WIf�Yy`ImOa4QpYyWI_Tf�`IZiRdaiQHc �Ha4S�aiQHY[SbYEUpZi`�gXW,gHRT_dRda4RdY[S�a4`�a4QHYnY&v-Rda�WIeH\NY[e�aiZbo�ZiW,a4Y^S�`IgHSiY^Zb]�Y^\�Rde
a4QpYn\XW,a�W-r �~Ynk^`�cVYngHWIk��"a4`FW�cq`�ZiY�\HY^a4WIRT_dY[\�\HRdSik[jpSiSiRd`�e�`ImCa4QHYnUpZi`�U�Y[Z�a4RTY^S�`Im�Y[SbaiRTcVW,a4`IZiS�x�QpRTk�Q
\H`ya4QHRdS�RTeFSiY^k^aiRT`�e D g�Y[_d`'xyr�sX`�Z�eH`'x$WI_d_-x�Y�x:WIe�a�a4`yeH`IaiY�RdS�a4QXW,a�aiQHY�k[`�cqUHjpa4W,a4Rd`�eXWI_-k[`�cqUH_TY&v-Rda}o
×��mù2áTã�Ù²Ù<Ú�Û|êòã*ñëÙ²Ú�� 
�" ��ð�ÙgÚÜÛ|Ù<á3ý�ÙÍäÜÝ�Ú�á3äMÚ�Û�Ý«Ú�ý|äÜá�ì|þtøGÙmãMÚÜÛ|Ù<äÜêóû�Û	Ú*Û�Ý�ÞtìaãyêòìrÙgá�ü@ÚÜÛ|êóã*Ùi·3þ�Ý«Ú�êóá�ÞE±fÛ|Ù²Þ �E�� 9 "Ý�Þ�ìañóÙGÚ��("��gìrÙÍÞ|á�ÚÜÙÆÚ�Û|Ù]ïÆÝ&²rêëï<þ|ï8ÙÍñëÙÍïgÙÍÞ	Ú�á�üOÚ�Û|Ù_÷3ÙÍøGÚ�á�ä " �)ùOÛ|ÙÍÞ$ãyêóÞtø²Ù�����êòã`Ý �»Ý�äÜß�á«÷"ï_Ý�Ú�äÜê�²�å�� � 
5" × �XT� 
�" ° �!�2?#"�� 3 
 � T ;8:9 � # 
5" × T/" ° � 6%$&" 3�;8:9 # 
?H 3 ')( '+*)" × 6PT H 3 ')( ',*)" ° 6 � 6-� �/.�ÞtìrÙ²äÕÚ�ÛtÙSñóá�û�ø²á�ÞtøÍÝ®÷�ÙSø²á�ÞtìrêëÚ�êóá�Þ�ã( H 3 ')( ',*)" × 6�T H 3 '�( '0* " ° 61( ?2( " × T/" ° (u±fÛtêóøÈÛ¤åtû�êó÷�Ù²Þ]Ú�ÛtÝ�Ú ��? ;8�9 ? �3årý|ä�á«÷3ÙÍãpÚ�ÛtÙ�ä�Ùmãyþ|ñëÚ��

=#�



`Im�a4QHY^SiYNY[SbaiRTcVW,a4`IZiSFRTSFk[`IcVUXW,Z4WIgH_dY6a4`�a4QHW,a"`,m�Y^Sba4Rdc"W>a4`�ZbSFm�`IZ�a4QHYNSiRdcVUH_dY[S�aFSba�W>a4RTk�Y^e�aiZbop�,Y&vpR{a
cq`-\HY^_TSy�
WIeH\�a4QHY^SiYEcV`%\HY^_TS�WIZbYyeHY[R{a4QHY^Z�\po%eXWIcqRTkneH`�Z�\H`�aiQHY^oNWI_d_T`'x$m�`�Z�WIe�o�QHYla4Y^Zi`�f�Y^eHY[R{a}op�lr

�~YFx:WIe�a@a4`Nk[`IeHk[_djH\HYFa4QHRdSESbY[kla4RT`Ie�g�o.ZiY^cVRdeH\HRTepf6a4QHYqZiY[WI\HY[ZE`Im2WIe~RdcVUH_dRTk[W,a4Rd`�e�`Im:`�jHZEWIS��
SijpcVUpaiRT`�epS:a4QXW>a�c"WuoVg1Y�UHZi`�gp_TY[cVW,aiRTk�RTe6UXW,Zba4Rdk[jH_TWIZ2W,UHUH_TRdkuW,aiRT`�epS[r � jHZ:cV`%\HY[_1WISbSijHcqY[S�a4QHW,a2a4QpY
S4W,cVUH_dYyUXW,a4QpS�Y^c"WIeHW,a4RdeHf�m�Zi`�c WFf�R{]�Y[e��,��������QXWu]�YIzn�
R��2Wq\HRTS�a4ZbRTgHjpaiRT`�e6x�QpRTk�Q�\p`-Y^S�eH`,a�\HY^U1Y^eH\
`�e�`,a4QHY^ZEm�Y[W,a4jHZbY[S�`,m2a4QHYq�XZicqS �CY^e�]%RdZi`�eHcqY[e�a�WIeH\$��RTR���ZbYuWI_dRT�[W,a4Rd`�eHSnx�QHRTk�Q�WIZiYVRTeH\HY^U1Y^eH\HY^e�a@`Im
`�eHY)WIeH`,a4QHY^Z[rh|¡a"RdS�m�`�Z�a4QHRdSqZbYuWISb`�eLaiQXW,aFa4QpY)Wu]IY[Z4W,f�Y�`Im�a4QpY[SiY)ZiY[WI_TRd�uW,aiRT`�eHS@k[`�e�]�Y^Zif�Y^S"a4`!a4QpY
k[`Ie�aiRTe�jXW,aiRT`�e6WIeH\�Y[e�a4Z�o"],WI_djHY[S2`,m�Rde�a4Y[ZbY[S�aur�|¡m�w-m�`�Z:YlvpWIcqUH_TY,w-x�Yyx�Y[ZbYtx:`IZi��RTeHf�x�R{a4Q�UXW,eHY[_�\HW,a�Wpw
WIeH\6aiQHY[ZbY�x:WIS�W@eXW,aiRT`�eHWI_JZiY[fIjH_�W,aiRT`�eqx�QHRTk�Q�Rde�<XjHY^eHk[Y^\�a4QHYtZbYuWI_dRT�[W,a4Rd`�eHS�`Im�����S�RTe�W,_T_�c"WIZb�IYla4S2Rde
W�UXWIZ�a4RTk^jH_�W,Z2U1Y^ZiRd`-\�w%a4QHYEWu]�Y^Z4WIfIYE`,mBZbYuWI_dRT�[Y^\�k[`�e�a4Rde�jXW,a4Rd`�e6],WI_TjpY[S�WIk[Zb`�SiS�aiQHY[SbY�cVWIZi�,Y^aiS�Rde6a4QXW>a
U�Y[ZiRd`-\�x:`�jp_T\ eH`Ia�k[`�e�]�Y^Zif�Y�ai`�a4QHY�k^`�e�a4Rde%jHW,a4Rd`�e~],WI_TjpY[S@x�QHRdk�Q \HY^aiY[ZbcVRdeHY[\ SbY[_T_�`I��\pY[k[RdSiRd`�eHS[r
� m�k[`�jpZiSiY@Rdm�x�Y�`�gHSbY[Z�]�Y[\!ZbY[U�YuW,aiY[\*k�QXW,eHf�Y[SnRde�ZbY[f�jH_TW,a4Rd`�eHS^w1W,eH\�a4QpY�UHZi`%k[Y^SiStfIY[eHY^Z4W,aiRTeHfqa4QH`�SbY
k�QXWIepf�Y[S�x:Y^ZiYEY[Zbf�`-\pRTkIw-a4QHY^e)`�jpZ�W']IY[ZiWIf�Y[S�x�`�jH_T\Ng�YEk^`�eHSbRTSbaiY[e�aur

	 ��� P � HÈX[E � HGF��$ZÎQfJ*X[EGZ<bTL J�bTc�� J�bTc"Z � � �
��YVf�Y^eHY[ZiWI_TRd�[Y�ai`�WI_d_T`'x m�`�Znc�jH_{a4RTUp_TY�Y^e�aiZbo!_d`-k[W,a4Rd`�eHSyWIeH\�W�Z4WIeH\p`�c e�jHc�g�Y[ZE`Im�U1`IaiY[e�a4RTWI_�Y[e%�
a4ZiWIe�a4S^r���_T_d`#x�RdeHf�m�`IZ2c�jH_{a4RTUp_TY�_T`%kuW,aiRT`�eHS�k�QXWIeHfIY[S2a4QpYnY[e�a4Z�o�cV`%\HY^_1m�Zi`Ic W�gHRdeH`�cqR�WI_Xai`FWFc@jH_daiR{�
eH`�cqR�W,_�cq`%\HY[_Jx�RdaiQ6a4QHYtc@jpa4jXW,_T_doFY&v-k[_TjpSiRd]IYyWIeH\�Y&vpQHWIjHSbaiRd]IYn`�jpa4k^`�cqY[S2g�Y[RdeHfHz�Y^e�aiY[Z�Rde6_T`%kuW,aiRT`�e
= w�Y^e�aiY[ZyRTe!_d`-k[W,a4Rd`�e ¨ w�r^r[r[wC`�Znep`IayY[e�a4Y^ZEW,aEWI_T_ r���_T_d`#x�RdeHf"m�`�ZtW�ZiWIeH\H`Ic e�jHc�g�Y[Zy`Im�U1`,a4Y[e�aiR�WI_
Y[e�aiZ4WIe�a4S@k�QXWIeHf�Y^S@a4QpY"cq`-\HY^_�m�`�Z�`IgHSiY^Zb],W,a4Rd`�eHS�`�e~Y^e�aiZbo.m�Zi`�c W)Sba�W,eH\XWIZb\�c�jH_{a4RTep`�cVRTWI_Bcq`%\HY[_
RTe�ai`"WFcVR v%a4jHZbYE`,m�c�jH_{a4RdeH`�cqR�WI_dS�x�QHY^ZiYEx:Y�cVR v�`']�Y^Z�a4QpYEaiQHY�e�jHc@g1Y^Z�`ImBU1`,a4Y[e�aiR�WI_�Y^e�aiZ4WIe�aiS��
`IZ
a4QpY�SiRT�^Y�`Im�a4QHY�SiWIcVUp_TY'�ym�`�Z@a4QpYNc@jH_daiRTeH`�cqR�W,_�\HZ4Wux�S[r 
�`'x:Yl]�Y^Z[w�WI_d_�aiQHY�`Ia4QpY[ZFWISbU1Y^k^a4SF`Im�a4QpY
a}x�`,�}S�a4Y[U"Y[SbaiRTcVW,a4Rd`�eFSbaiZ4W,aiY[fIoqZiY^c"W,RTeqRTe�a�WIklauw%Si`Ea4QHY�ZiYuW,\HY[Z�x�QH`�RdS�eH`,a:Rde�aiY[ZbY[SbaiY[\6RdeqaiQHY�\pY^a�W,RT_TS
kuW,e)Sb�%RdUNaiQHRTS�SbjHgHSbY[k^aiRT`�e)WIeH\Ncq`#]IYy\HRTZbY[k^ai_doVa4`�a4QHYySbY[k^aiRT`�eN\HRdSik[jpSiSiRdeHfVWI_daiY[ZieHW,a4R{]�YnY[S�a4Rdc"W,ai`�ZiS^r

�~YF\HYla�WIRd_�W�cV`%\HY^_Bx�RdaiQ!a}x�`N_T`%kuW,aiRT`�eHS�WIeH\�W�Z4WIeH\p`�c e�jHc�g�Y[Zy`Im�U�`Ia4Y^e�aiR�WI_BY[e�a4ZiWIe�a4S"��a4QpY
Ylv%aiY[eHSbRT`�e�a4`yW��XeHRdaiY2e�jHc�g�Y[Z�`ImJY^e�a4Zbo@_T`%kuW,aiRT`�epS�RdS�SbaiZ4WIRdf�Q�aim�`�Z�x2WIZb\J�lr�P�`n�,Y[Y^UVcVW,aiaiY[ZbS�WIS�SbRTcqUH_TY
WISnU�`�SiSbRTgH_dY�x:YFcVWIRTe�a4WIRTe�WI_T_�`Im:��SiSbjHcVU-a4RT`Ie = ��x�RdaiQ.`Ig�]%Rd`�jHSn\HR{�<Y^ZiY[epk[Y[SyRde�eH`Ia�W>a4RT`Ie*a4`NWI_T_d`'x
m�`�Z2a}x�`V_d`-k[W,a4Rd`�eHS4��Ylv-k[Y^Upa = r ¨ ��x�QHRTk�QN\HYuW,_TS�x�RdaiQ�aiQHYySijHep��k[`�S�a4S�`Im�Y[e�a4Z�oNWIeH\NYlv-Rda��lr
�
	�	 �
��� � 4�� +�� : "���� 

� $ �:d ��� ����` � �W^ ��" ��� B � 
���� ���a`=


* ���!
 "!��`Hb�
�A �:d � ��� 
�"!�W^?��� 
�"!�?A ��"!�3�	^�"�

��� �=�!
�AP^ � $ ^ � ��" ^�" $�
 �!
�" $�
�"!� A ��" $�� ` $�A � � dBA � `
���!
�$_^ ����AP^,b ���W^ ��" '�8C� � S ����0
	�

� � d ��A � ! "6^�� 
 %5�
* � ��� 
�"!�W^?���!
�"!�?A
��"!��� �
��" 
�"!� 
�A ^�"���"!������"#
 �:d ���!
 �3� � ��� �
���,^ ��"�� ��" $ ��� )�
 
�"!��AB� � � ���C�O� � �8� � �^�" �3�!
F! A ��� ��" $ � 
 � ��" $ ��� �
���W^ ��"���A 
 � �!
 ���W^9)�
����(� � �!
�A 
 �3�!
 )�
 ��� ��A��R� � � � � ��^ � �>$�A � �[dBA � `

���!
�$_^ ����AP^,b ���W^ ��"
�12�'P� � � 2 � $ �
� � � � 2 � 02< . 0 �32 � � 2 � SU�I�

= �



� ��^ � ��^ � ^�" $�
 �!
�" $�
�"!� ��)�
�A �,^R`=
���" $ ����A � � � � ��
�"!���8� ��" $

* ��"#� 
 ^�" � ����AB�,^ ��� � ��A ��� �
���,^ ��",�(���!
 
�"!��A ��"!� �
��"!"����#� �!^�� � ����� �
���,^ ��"��8��b � � �
��" 
��&^��(��� A 
 � 
 ^9)�

��"8
��&^��6d 
 
 �:dc� � ��^ � � ^ � ��" ^ � ^ � $ � $�A � � "/dBA � ` .

G
�
�43,SU��� ^ d ���!
2^�"#����`Hb�
�"!�S� ��� ^�" �3�!
 ! A ���

��� �
���,^ ��" ��" $ ��" ^ � ^ � $ � $�A � � dBA � ` .
G
� �43,SU���2^ d ���!
9^�"#���a`Hb�
�"!�5� ���9^�" ���!
 � 
 � ��" $C��� �
���,^ ��" �

«-RdeHk[Y/� � W,eH\ � � WIZbYE\pZ4Wux�S�`Ie�aiQHYyY[e�a4Z�o�k[`�S�a4S�`ImOa4QHYySiWIcVYyW,f�Y[e�a�RTeNWI_{a4Y[ZbeXW,aiRd]�Yn_d`-k[W,a4Rd`�eHS^w-a4QpYm
WIkla�a4QHW,an`�jHZ�WISiSbjHcqUpa4Rd`�eHSnWI_d_T`'x aiQHY@a}x�`�Y[e�a4Z�o*k[`ISba4Stai`6g�Y@m�ZiY^Y[_doNk^`�ZiZbY[_�W>a4Y[\*WI\H\HSnZbYuWI_dRTSic ai`
a4QpYEcq`%\HY[_���SiY^Y�g�Y[_d`#x��&r

�~Y�g�Y[f�Rde�x�Rda4Q�aiQHY�RTeHk^jHc�g�Y[e�a ��S�UHZi`IgH_TY^c)r 	CYlaiaiRTeHf���RTeH\HY&v�a4QpY�\pRd�1Y[ZiY^e�a�_T`%kuW,aiRT`�eHS�WIeH\Fc"W,���
RTepfq`Ig�]%Rd`�jHS�eH`Ia�W>a4RT`IeXWI_�k�QXW,eHf�Y[S^w�aiQHY�£:Y[_d_TcVWIe�Y[��jXW,aiRT`�eNm�`�Z�WIeNRTeHk^jHc�g�Y[e�a�Rde�a4QHYya}x:`V_T`%kuW,aiRT`�e
cq`-\HY^_�RTS

���¸��������� � �,���p¢P�������  "�$&%9'(���¡��������� � ������� ) � ���X��� �,������� � �������*) � �9.��¸��������� � �,���p¢�����01�
x�QHY^ZiY ��.�� �,���,�X� � �����p¢��I�  >CED @ ?�� @ ?	�
� @ A���� @ A��

F G D �"�,��� )25��,Jc%��,�X� � � ) 5 � �,Jc% � �,���NMR�P�6M �R8O�
$6�6M ��8 V @
� �,5�����5 � ���X%����X% � �ES ������� � �R���Y��Z
�Q = ��8O�,�NM S ��� �

WIeH\ 8 V @ � �W5�����5 � ���X%����X% � �ES ���,�X� � �����Y��Z
�Q = �
UHZb`#]%Rd\HY[S�a4QHYna}o%U�YC�BRdeHk[jpc�g1Y^e�a ��S�U�Y[Zbk[Y[R{]�Y^\�UHZb`�gXWIgHRd_TR{a}o"`Im��W5�����5 � ���X%����X% � �d�2k[`�ep\HRdaiRT`�eXW,_<`�e�a4QXW>aRTepk[jHc�g�Y[e�a�k[`Ie�aiRTe�jHRdeHfHr

�IjHSbaNW,S6RTe¥aiQHY�cq`-\HY^_�x�R{a4Q$W�SbRTeHf�_dY)_d`-k[W,a4Rd`�e�w2aiQHY*RTepk[jHc�g�Y[e�a6]%RdY^x�S�WI_d_�R{a4S"k^`�cqU1Yla4Rdai`�ZiS
RTe�W�UXWIZ�a4RTk^jH_�W,Z�_d`-k[W,a4Rd`�e�WIS�RT\HY^e�a4RTk[WI_¸r � `�eHSiY^��jHY[e�a4_{o�w�RTe�Y^��jHRT_dRTgHZbRTjHc R{a�U�Y[Zbk[Y[R{]�Y^SFW�gHRTep`�cVRTWI_
\HRdSba4ZbRTgHj-a4RT`IeN`,m�Ylv-Rdai`�ZiS�m�Zi`�c Y[WIk�Q*_d`-k[W,a4Rd`�e�wpx�R{a4Q)aiQHY@gpRTeH`�cqR�W,_�UHZi`IgXWIgHRd_TRda}o"\HY^aiY[ZbcVRdeHY[\)g�oNa4QpY
m�Z4W,k^a4Rd`�eq`Im�\HZiWux�S:`�eqa4QHY�Ylv-Rda�m�Y[Y�a4QXW>a:W,ZiY�_�WIZbf�Y[Z�a4QHWIeVaiQHY�_d`-k[W,a4Rd`�e���S�k[`�e�a4Rde�jXW,a4Rd`�eF]IW,_TjHY,r�©)`�ZbY
m�`�Zbc"WI_d_doIw-RdeNY^��jHRT_dRTgHZbRTjHc

86V @ � �W5�����5 � ���X%����X% � �ES ������� � �����a��Z
�Q = �! 86V @ � �,5�����5 � �ES ���R�X� � �����Y��Z
�Q = ��
�� ��%��������YJ = S ������� � ��������
 � � ��% � �,��� � � S ������� � ������� �
x�QHY^ZiY


 A � �R%*�42�S ������� � �,���Y����� < � �A �,.
G
� ' �/.�� ��������� � �����a�����(S ��0 ��� A�� = J .

G
� ' ��.��¸��������� � �,���Y�����(S ��0�� A �

=#§



WIe@WIeXWI_d`�f�`�jHS�\pY^�XeHR{a4Rd`�e�Qp`�_T\HSCm�`�Z 
 � � ��% � �,��� � �ES ���R��� � �������lw�W,eH\�aiQHY:U�Y[Zbk[Y[R{]�Y^\�Y[e�a4Z�oEUHZi`�gHWIgHRT_dRdaiRTY[S^wR¸r�YIrQ8 V @ � �W5�����5 � �ES ������� � �����a��Z
�Q = �&w,c@jHSba�Y[��jXWI_�aiQHY�Y^��jHRT_dRTgHZbRTjHc Y[e�a4Z�oyUHZi`�gHWIgHRT_dRdaiRTY[S<\HY^�XepY[\�g�Y[_d`#xyr
«-RTepk[YFY[e�a4ZiWIe�a4SEg1Y^k[`�cqYFRTeHk^jHc�g�Y[e�a4SEW,ayaiQHYFg1Y^f�RTeHepRTeHf�`Im�a4QpYVU�Y[ZbRT`%\!W,m�a4Y^ZEY^e�a4Zbo.W,eH\�QHW']IY

Ylv-R{a�U1Y^Zik[Y^Upa4Rd`�eHS�a4QHW,a�WIZiYnk^`�eHSiRdSbaiY[e�a�x�R{a4Q�Y[��jHRd_TRdgHZiRdjHc g�Y[QHW']%Rd`�Z[w

�/� � �,���,��� � �R���p¢��I�= >?4@ AB@ CED
F G D ��� �,���O) 5���Jc%��W��� � � ) 5 � �,Jc% � �,���NMR�P�6M �R8O�
$6�6M ��
 A � �R%��������ES �����Y���I��
 A � � ��% � ����� � �ES �����Y������8 ?4@

� �W5YS �����a��Z ?�  = ��8C�W�NMWSU���P�
x�QHY^ZiY9�  �,� � ��� � ��WIep\ 8 ?:@ � �,5YS �����Y��Z ?�  = �
UHZb`#]%Rd\HY[S2aiQHYnY[��jHRd_TRTgpZiRTjpc \HRTS�a4ZiRdgHjpaiRT`�e6`,mOaiQHYte�jHc�g�Y[Z�`,m�Y^e�a4Z4W,e�aiS�k[`�eH\pRda4Rd`�eXWI_�`�e6aiQHYnU1`,a4Y[e�aiR�WI_
Y[e�aiZ4WIe�a�
�"!� 
�AP^�"�� ^�" ��� �
���,^ ��" �}r

P�QHYt`�ep_doqg1Y^QXWu]%RT`�ZiWI_J\HRd�1Y[ZbY[eHk^YtRTeqa4QHY�cV`�ZbY�fIY[eHY^Z4WI_�cV`%\HY^_1RdS�aiQXW,a2ep`#x W�U1`IaiY[e�a4RTWI_JY[e�a4ZiWIe�a
x�RT_d_JY[e�a4Y^Z�RTe�a4`�_T`%kuW,aiRT`�e%�CR{mOWIeH\6`IeH_doqRdm�Rda2RdS2W@g�Y^aba4Y^Z�WI_daiY[ZbeXW,a4R{]�Y�a4QXWIe b����3�6eH`Ia2Y^e�a4Y[ZbRTeHfFW>a�WI_d_¸w
WIeH\NY[e�aiY[ZiRdeHfFRTe�a4`F_d`-k[W,a4Rd`�e J
��wJR r Y,r ^ �

� � � �¸�,������� � �����Y��������� � $ �
� � ��� �¸��������� � �,���Y������J � �V� � �/� � � �,� � �,�X�������Y���I�
J � � �,\ � =#� �
��SbRTeHf*aiQHRTS�m
W,k^auw�x�Y��XeH\ a4QHY�Y^��jHRT_dRTgHZbRTjHc Y[e�aiZbo \HRdSbaiZiRTgpjpa4Rd`�e~Rde�a}x:`.SbaiY[UHS^z6x:Y��XZbSba��XeH\3a4QpY
Y[��jHRd_TRdgHZiRdjHc Y[e�aiZbo)\HRTS�a4ZiRdgHjpaiRT`�eNk[`�ep\HRdaiRT`�eXW,_O`Ie�WVUXW,Zba4Rdk[jH_TWIZ�e%jpc�g1Y^Z�`Im�U1`IaiY[e�a4RTWI_OY[e�a4ZiWIe�a4SF��`�e
���&w�WIeH\)a4QHY^e.Rde�a4Y[fIZ4W,aiY@`�jpat`#]IY[ZtaiQHY�\HRdSba4ZbRTgHj-a4RT`Ie�`Im�U�`Ia4Y^e�a4R�W,_�Y^e�aiZ4WIe�aiSnf�Rd]IY[e�RTe���SiSbjHcqUpa4Rd`�e
¨ r

P�`*WIe�o~U�`Ia4Y^e�a4R�W,_�Y^e�a4Z4W,e�a[w�a4QHY"ZiY[cVWIRdeHRTeHf�U�`Ia4Y^e�a4R�W,_�Y^e�aiZ4WIe�aiS�\HZ4Wux m�Zi`Ic a4QHY6SiWIcqY"\HRdSba4ZbR{�
gHjpaiRT`�e�`Im�Y[e�a4Z�o�m�Y[Y^S[r � `�eHSbY[��jHY[e�ai_do�w�aiQHY�UHZi`IgXWIgHRd_TRda}o�`,mt�,5�����5 � �{��Y[e�aiZ4WIe�a4Syk^`�eH\HR{a4RT`IeXWI_C`�e � RdS
\HYla4Y[ZbcVRdeHY[\�g�o�a4QpYEc@jH_daiRTeH`�cqR�W,_�UpZi`�gXW,gHRT_dRda4RdY[S�RTeH\pjHk[Y^\)g�o�a4QpYE\pY[k[RdSiRd`�e�ZijH_dYyWIg1`']IYIr�P�QXW,a�RTS�R{m

" � <��12 'P� � 7 � �/� � �,� � ��� � �B3 �[$ � � � � 7 � ��� � �,� � ��� � ��3 �P0 � � = � �" � <��12 'P� � � � �/� �¡��� � �X� � �B3 �[$ �
� � � 7 � � � � ��� � ��� � �B3 ��J � � � � ��� � ��� � �B3 � ) � � 0 ��$ �
�
" � <�� 2 'P� � � � ��� � �,� � ��� � �B3 �[$ � � � � 7 � ��� � �,� � ��� � ��3 ��J � �/� � �,� � ��� � �B3 �-) � � 0 �

R¸r�YIr2�," �(��" � ��" � �BWIZbY:a4QpY�UHZi`�gHWIgHRT_dRdaiRTY[SC`Im1W�U�`IaiY[e�a4RTWI_pY^e�aiZ4WIe�a�eH`,a�Y[e�aiY[ZiRdeHfHw�Y^e�aiY[ZbRTeHfnRde�_T`%kuW,aiRT`�e= wpWIeH\�Y[e�aiY[ZiRdeHf�RTe"_T`%kuW,aiRT`�e ¨ wpZbY[SbU1Y^k^a4R{]�Y^_do�w-a4QHY^e�W�U1`IaiY[e�a4RTWI_�Y[e�a4ZiWIe�a2x�QH`Fk[`�ep\HRdaiRT`�eHS�`�e ��J =
`IaiQHY[Z�U�`Ia4Y^e�aiR�WI_<Y[e�a4ZiWIe�a4S�WIeH\NY[e�a4Y^ZiS�RTe�_T`%kuW>a4RT`Ie ��x�RT_d_<SbY^a

8 ?4@ � �,5��W��5 � � S �����a��Z ?�  = �8�@�! ".�W5��YJ = ��5 � �R�8� J = ¢X" �B��" � ��" � �P�
='¦



x�QHY^ZiY/".��2 � �42 � �42-¢X" �B��" � ��" � �2RdS�aiQHY@c@jH_daiRTeH`�cqR�W,_1UHZb`�gXWIgpRT_TR{a}o"`,m�k[Y^_T_�SiRd�[Y^S��32 J 2 � J 2 � � 2 � �42 � �f�R{]�Y[eNk[Y^_T_�UHZb`�gXWIgpRT_TR{a4RdY[S2`Im�" �(��" � �X" � WIeH\)WFS4WIcqUH_TYnSbRT�^Y6��e%jpc�g1Y^Z�`Im�U�`Ia4Y^e�a4R�W,_�Y[e�a4ZiWIe�a4S4��`Im 2-wR¸r�YIr

".�32 � �42 � �42%¢�" �B��" � �X" � �!< 2��
�32 J 2 � J 2 � ��� 2 � � 2 � � " ��� �

� � ���� " � �
�
" ���� �

UHZb`#]%Rd\HY[\ 5�� ) 5 � �6� � �
`IaiQHY[Z�x�RTSiY2".�:3 �! ª �&r
|}e�a4Y[fIZ4W,aiRTeHfF`�jpa�`']�Y^Z�a4QHYy\HRdSba4ZbRTgHj-a4RT`Ie�`Im �qwHx:Yy`�g-a�WIRdeNY^��jHRT_dRTgHZbRTjHc U�Y[Zik^Y[UpaiRT`�epS�WIS

8 ?:@ � �W5�����5 � �ES �����Y��Z ?�  = �! >
��� � ?�� � ? ��� � ".�,5�� J = ��5 � �R�4� J = ¢�" �B��" � �X" � � � �V�O��S ���

� � � �"�3� S �I� \ � �
P�QHYERTeHk^jHc�g�Y[e�a ��S�U1Y^Zik[Y^Rd]IY[\�Y^e�a4Zbo�UpZi`�gXW,gHRT_dRda4RdY[S�WIZiYyf�R{]�Y^e)g�o

8 V @ � �W5��,��5 � � S ������� � �����a��Z
�Q = �! 8C�W5�����5 � � S �����Y���I�  >
��� � ?�� � ? ��� � ".�,5��W��5 � ���8�q¢�" �B��" � ��" � � �V�O��S7���P\

P�QHYnWI\#�bjHSbaicVY^e�aiS:a4`�a4QHY�Y[SbaiRTcVW,a4Rd`�eqUHZi`%k[Y^\HjHZiY�ZiY[��jHRdZiY^\"m�`�Z�aiQHY�fIY[eHY^Z4WI_dRT�[Y^\6cq`-\HY^_�WIZiY�WI_TSb`
SbaiZ4WIRdf�Q�aim�`�Z�x2W,Zi\�r � jHZF�XZiS�a6Sba4WIf�Y)Y[SbaiRTcVW,a4Y^SV`,mnk[`�e�aiRTe�jXW,aiRT`�eLWIeH\�Y^e�a4Zboh],WI_TjpY[SVWIZiYN`�gpa4WIRTeHY^\
g�o*k^`�eH\HR{a4RT`IeHRTeHfV`�e*a4QpY�SiYlay`Im�U1Y^ZiRd`-\HS�a4QXW,atQXWu]�YFW6UXWIZ�a4Rdk[jH_TWIZ�],WI_djHY@`,mt��� � �X� � �����&w�k[`IcVUHj-a4RTepfx�Y[RTfIQ�aiY[\�SiWIcqUH_TY�Wu]�Y^Z4WIfIY[S�`Im-a4QHY�ZiY[WI_TRd�[Y^\�Y^e�aiZbo�WIeH\Ek[`Ie�aiRTe�jXW,aiRT`�ey],WI_TjpY[SCm�Zi`�c¯aiQHY�a}x:`t_d`-k[W,a4Rd`�eHS
W,aBYuWIk�Q�SbjHk�Q�Sba4W,a4Y,w�WIeH\@aiQHY[eFW,UHUH_do%RdeHf�aiQHY:cVW,a4ZbR{vyRde�]�Y[ZbSiRd`�e�m�`�Zic@jH_�W�a4`�SiRTcqUH_dRdm�otaiQHY:k[WI_Tk^jH_�W,aiRT`�e
`Im1Y[e�a4Z�oqWIeH\qYlv-Rda�],WI_djHY[S�RdeFaiY[ZbcVS�`Im�a4QHY�\XW>a�WEWIeH\ �-r���SbaiRTcVW,a4`IZiS�`Im-�yWIZiY�\HY^ZiR{]�Y[\Vg�o��HaiaiRTeHfna4QpY
Y[e�aiZbo�W,eH\�Ylv-RdatZ4W,aiY[S�m�Zb`�c a4QHY�\HR{�<Y^ZiY^e�at_T`%kuW,aiRT`�eHS�UHZbY[\HRdk^a4Y^\�g�o�a4QpY[SiY�k^`�e�a4Rde%jHW,a4Rd`�e�WIeH\�Y^e�a4Zbo
],WI_TjpY[S�WIeH\N\HR{�<Y^ZiY[e�a�],WI_TjpY[S�`Im
�@a4`�a4QHYyY^e�aiZboNWIep\)Y&vpR{a�Z4W,aiY[S�RTe�aiQHYy\XW,a�W-r

� `�eHSbRTSbaiY[e�a�Y^Sba4Rdc"W>a4Y[SO`ImJW,e@RTepk[jHc�g�Y[e�a � SBWIeH\�W,e�Y[e�a4ZiWIe�a ��SBU�Y[Zbk[Y[R{]�Y^\�a4Z4W,eHSiR{a4RT`Ie�UHZb`�gXWIgpRT_TR{a4RdY[S
m�Zi`Ic Sba4W,a4YV��������� � �������2ai`FSba�W>a4YV�,� M � ��� M � � ��� M ��WIZbYnf�Rd]IY[eNg�o

�� V @ �
� � � @ � �
� @ C � @ � � D � @ � D �
� @ CED �  � 
���� � � � @ � �
� @ C � �,� � JL% �
 � =�� � � �	� ����� @ � ���	� ����� @ C ����� � � � � D � @ � D �
� @ CED ���

� 
���� � � � @ � ��� @ C � �,� � JL% �
 �
WIeH\

�� ?:@ �
� � � @ � �
� @ C � @ � � D � @ � D �
� @ CED �  =

� �@�,���,�X� � ������� �

���� � � � @ � �
� @ C � 5 �
 =�� � � �	� ����� @ � �
�	� ����� @ C ����� � � � � D � @ � D ��� @ CED ���

� 
���� � � � @ � �
� @ C � 5 �
 \
×�×�

� > 
���� C
��� 
��

> 
���� C êòãOÝ`ýÂá�ÚÜÙ²Þ	Ú�êòÝ�ñ�ÙÍÞ	Ú�äÈÝ�Þ	Úb¶ ãSýÂÙ²äÈøGÙÍêë÷3ÙÍì]ý|ä�á3ðtÝ�ðtêëñóê Ú�èÆÚÜÛtÝ«ÚOÚÜÛ|Ù²äÜÙ*Ý�ä�Ù H T �>á�Ú�Û|ÙÍä�ýÂá�ÚÜÙ²Þ	Ú�êòÝ�ñ�ÙÍÞ3ÚÜäÜÝ�Þ	ÚÜã��

='�



��SEg�Y^m�`�ZbYFaiQHY[SbY"e�jHc�g�Y[ZbS@W,ZiYqeH`IaEY[��jXWI_�a4`�a4QpYqY^cVUpRTZiRdkuWI_�m�ZiY[��jHY^eHk^o�`Im�a4Z4W,eHSiR{a4RT`Ie*m�Zi`�c®S�a�W,aiY
�,������� � �������<ai`�S�a�W,aiY��,� M � �X� M � � ��� M �<`IZ�a4` � ����������� � �,����� ��� � 
���� � � � @ � ��� @ C � = � � � �	� ����� @ � ���	� ����� @ C ����� � � � � D � @ � D ��� @ CED ��� wgHjpa�Z4W,aiQHY[ZOa4`nW�x�Y[Rdf�Q�a4Y^\FW']IY[ZiWIf�Y�`ImXaiQHY[SbY:a4ZiWIeHSiR{a4Rd`�eHS[rOP�QHY2x�Y[Rdf�Q�a4S[w,x�QHRTk�QFWIk^k[`�jpe�aBm�`�Z�aiQHY:m
WIkla
a4QHW,a2a4QpYnRTeHk^jHc�g�Y[e�a��
U�`Ia4Y^e�a4R�W,_1Y^e�aiZ4WIe�a���k^`�cqUHjpa4Y^S�k[`�e�aiRTe�jXW,aiRT`�e"],WI_djHY[S:k[`�eH\pRda4Rd`�eXWI_�`�e�k[`Ie�aiRTe-�
jHRdeHf6��Y[e�a4Y^ZiRdeHf��lw%kuW,e"g�Y�SbQH`'x�e"a4`�Y[��jXWI_ � = J��R% �
 � ���d� � � � = J �8�� A ��������� � ������� �<WIeH\ 5 �
 � � � �5 � �����,��� � �R����� � wx�QHY^ZiY � �5 � �,������� � �������1 � �@�,������� � ������� ��� � 
���� � � � @ � �
� @ C � 5 �
 � � r���UHU�Y[ep\HR{v = \HY[ZbRd]�Y^S�a4QpYEm�`�Zbc�jH_TW�m�`IZa4QpYEY^e�a4Zbo�x�Y[Rdf�Q�a4S^r

P2x:`��HeXWI_JU1`IRTe�a4S�WIg�`�jpa�a4QHY�cV`%\HY[_Xx�R{a4Q"c@jH_daiRTUH_dY�_T`%kuW,aiRT`�eHS^r�sBRdZiS�auw%WIS�RTeVaiQHY�SbRTeHfI_TY�_T`%kuW,aiRT`�e
cq`-\HY^_¸w,f�Rd]IY[e�a4QHY:c"W,aiZiR v@Rde�]�Y[ZbSiRd`�e�m�`�Zic�jp_�W�m�`IZ�k[`�e�aiRTe�jXW,aiRT`�e�],WI_djHY[S^wIa4QHY�k^`�cqUHjpa�W>a4RT`IeXWI_%gHjHZi\pY[e
`Im�`�g-a�WIRdeHRTeHfVY[S�a4RTcVW,aiY[S�m�`�Z�a4QHY@UXWIZ4W,cVYla4Y[ZbSt`Im�a4QpRTS�cq`%\HY[_ORTStcqRTepRTcVWI_¸r�P�QHY^ZiY�RTS^w<QH`'x�Y^]IY[Z[wCa4QpY
gHjHZb\HY[e�`Im�`�gpa�W,RTeHRdeHf"a4QpY"©)WIZi�,`#]�aiZ4WIepSiRdaiRT`�e�cVW,aiZiR{v*WIeH\.k[`IcVUHj-a4RTepf�Rda4SnRde�]�Y[ZbSiY,wOx�QHRdk�Q�fIZi`'x�S
U�`�_do%eH`�cqR�W,_T_dotRTe�a4QHY�e�jHc@g1Y^Z�`,m1\pRTSbaiRTeHkla�Sba4W,a4Y^S��
WIeH\�a4QpRTS�RTepk[ZiY[WISiY^S�RTe�a4QpY�e�jHc@g1Y^Z�`Im<_d`-k[W,a4Rd`�eHS4�lr
��S�x�Y�x�RT_d_�SiQH`'x­Rde)`�jpZt©)`Ie�aiY � WIZb_T`FYlvpWIcqUH_dY[S�g1Y^_T`'xywJf�Rd]IY[e)aiQHY@SbRTcqUH_TRdk[R{a}o"`Im�a4QHY�ZiY^Sba�`Im�a4QpY
Y[S�a4Rdc"W,aiRT`�e7UpZi`%k[Y[\pjHZiY,wta4QHRdS ��SiY^aijHU��3a4RdcVY�k[WIe Y[WISiRd_do¥g1Y^k[`�cqY�a4QHY.\H`�cqRTeXW,e�a�k^`�cqUHjpa�W>a4RT`IeXWI_
gHjHZb\HY[e<w1W,eH\�Rda�x�RT_d_<g�YyYlv-k[Y^SiSiR{]�Y�RdmOx:YyRTepk[ZiY[WISiYnaiQHYye%jpc�g1Y^Z�`ImB_d`-k[W,a4Rd`�eHS2Y^eH`�jHfIQ�r

«-Y[k^`�eH\�w�WIep\hUpZi`�gXW,gH_do.cq`�ZiYVRTcqU1`�Z�a�WIe�a[wBa4QH`IjHf�Q `�jHZ�Y[S�a4RTcVW,ai`�ZiS�ZiY[cVWIRde�k[`�epSiRTS�a4Y^e�a�x�QpY[e
x�YNRdeHk[ZbYuWISbY�a4QHY�e�jHc�g�Y[ZF`Im�Y^e�aiZbo3_d`-k[W,a4Rd`�eHS���`�Z[w�m�`�Z�aiQXW,a�cVW,aba4Y[Z^w�a4QHY�e�jHc�g�Y[Z�`Im�Sba4W,a4Y^SFU1Y^Z
_T`%kuW>a4RT`IeJ�lw'a4QpY[RTZCSbc"WI_d_�S4WIcqUH_dY�UpZi`�U�Y[Z�a4RTY^S�x�Rd_T_�k�QXW,eHf�YIrB|}e@UXWIZ�a4Rdk[jH_TWIZ[w>g1`,a4Q�aiQHY�SicVWI_T_�SiWIcVUp_TY�gHR�W,S
WIeH\V]IW,ZiR�W,eHk[Y�`Im�`�jHZ�Y[S�a4RTcVW,ai`�Z�x�Rd_T_X\HY^U1Y^eH\�`�e"aiQHY�],WIZbR�WIeHk^Y[S�`Im�a4QHY�eH`�eHUHWIZ4WIcqY^aiZiRdk�k^`�cVU�`�eHY^e�a
� WqU1`IRTe�a�x�Y�k^`�cVY�gXWIk���a4`"RTe�fIZiYuW>a4Y[Z�\HYla�WIRd_�UHZbY[SbY[e�a4_{oH�&rtsX`�Z�WVf�R{]�Y^e*SiRd�[Y[\�\XW,a�WVSiY^a�a4QHY�_�WIZbf�Y[Z
a4QpY�e�jHc�g�Y[Z�`Im�\pRTSbaiRTeHkla�Sba�W>a4Y[S��
_d`-k[W,a4Rd`�eHS2a4RdcVY^S�Sba�W>a4Y[S�U1Y^Z�_d`-k[W,a4Rd`�eJ�&wpa4QHYym�Y^x�Y[Z�a4QHYEe�jHc�g�Y[Z�`Im
`�gHSbY[Z�]IW>a4RT`IeHS:U�Y[Z�Sba�W>a4YIwpWIeH\"aiQHY�_TWIZifIY[Z�a4QHY�],WIZbR�WIepk[Y�RTeVaiQHY��XZbSba:Sba�W,f�Y�Y^Sba4Rdc"W>a4Y[S�RTS�_TRd�IY[_{o�a4`�g�YIr
��S�W)ZbY[SbjH_da[w�WISyx:YVRTeHk^ZiY[WISiYFa4QHYqe�jHc�g�Y[Z�`Im2S�a�W,aiY[S�m�`IZ�WNf�Rd]IY[e�SiRT�^Y[\�S4WIcqUH_TY�x�Y"cVWuo!QXWu]�YVai`
x�`�ZiZ�o"cq`�ZiY�WIg�`�jpa:SicVWI_T_JS4W,cVUH_dY�gpR�WISbY[Sy�
WIS�x�Y[_d_<WIS:_�WIZbf�Y[Z�],WIZiRTWIeHk[Y^S��&r�|¡a2RdS�m�`�Z�a4QHRdS:ZiY[WISi`Ie"a4QXW>a
x�Y�ZbY[U�`�Zba�`�eqWyZiYuW,Si`�eXW,gH_do�Y&v%a4Y[epSiRd]IYn©)`Ie�aiY � W,Zi_T`yS�a4jH\poF`,m��bjHS�a�QH`'x�a4QHY^SiY�Y[S�a4RTcVW,ai`�ZiS�U�Y[Z�m�`�Zic
g�Y[_T`'xyr���Snx:YFx�RT_d_�SbY[YIwCa4QpYqSbc"W,_T_BSiWIcqUH_TY�gpR�WISbY[SEWIZiY�UpZiY[\pRTk^a4WIgH_{o*cq`�ZiY�ep`Ia4Rdk[YuW,gH_TY�Rde�Si`�cqY�`Im
a4QpY�W,_da4Y^ZieXW>a4Rd]IYnY[S�a4RTcVW,ai`�ZiS�W,eXWI_do%�^Y[\�a4QXWIeNRTe�`,a4QHY^ZiS[r
×�°!.�ã�êëÞtûÆÚ�Û|êòãfÙ�²rý|äÜÙÍãÜã�êëá3ÞÎü±á�äOÚÜÛ|Ù�±�Ù²êóû�Û	ÚÜã�ÚÜÛ|Ù�Ú�±pá<ü±á�äÜï`þtñóÝÆÝ�äÜÙ�åräÜÙÍã�ýÂÙÍø�ÚÜêë÷3Ù²ñóè

�

� � 
KJ�� LOJ�����LRN � >*�<�=?>A@���B @
	���B 5DC
3 � T 
�" �* 04J�� � 63 � T ;8�� 9 
KJ���LOJ����9LON ��6 � � >A@���
 �  "! B @
	���
 �� "! B 5 �� "! C$# >A@ % � B @ % 	�� B 5 % C �

Ý�Þ�ì
�

� � 
?J��9L3J����9LON � >*�<�=E>A@��5B @�	��5B 5DC
& �*

3 � �& � 
KJ � L3J ��� LON ��6 � � >A@���
 �  ! B @
	���
 �� "! B 5 �� "! C$# >A@ % � B @ % 	�� B 5 % C � '

¨Iª



� � �3
*�"��-��a
������ � 1 ���M�4
��T� 
��>
���� �a
*���`�c�
P�QHY*Rd\HYuW,SV\HRdSik^jHSiSbY[\ WIg�`#]IY�k[WIe�g�Y�k[`Ic�gHRTepY[\7WIep\J�,`�ZqcV`%\HR{�XY[\hRTeL\HRd�1Y[ZbY[e�a"x:Wuo-S6ai`~`�g-a�WIRde
WI_{a4Y[ZbeXW,aiRd]�YFY^Sba4Rdc"W>a4`�ZbS[r"P�QpRTSESiY[kla4Rd`�e�x�Rd_T_�\HRdSik[jpSiS@SbY^]IY[Z4W,_�`Im:a4QHY^SiY6W,_da4Y^ZieXW>a4Rd]IY[S^r6P�QHZi`IjHf�QH`�j-a
x�YEx�Rd_T_�WISbSijHcqYya4QXW,a�aiQHYye%jpc�g1Y^Z�`,m�`�gHSbY[Z�]IW>a4RT`IeHS�W,a�YuWIk�Q�`Im�W��XeHR{a4YySiYla�`,m��,�������2Sba4W,a4Y^S�fIZi`'x�S
x�RdaiQH`�jpaBg1`IjHeH\@x�R{a4Q�SiWIcVUp_TY:SbRT�^YIrB��S�eH`IaiY[\�`IjHZBcq`-\pY[_TRdeHf�WISiSbjHcVU-a4RT`IeHSBRdeHSijHZbY:a4QpRTSCx:`�jp_T\�`%k[k[jpZ
Rdm�a4QHYE\XW,a4Wqk[WIcqYEm�Zb`�c WVSbRTeHfI_TYy_T`�epfFaiRTcqYySiY[ZbRTY^S[r�|¡a�x:`IjH_T\�WI_TSb`V`%k[k^jHZ�R{m�`�jpZ�\HW,a�Wqk[`�eHSbRTS�a4Y[\)`Im
W�UXWIeHY^_�`Im2\HR{�<Y^ZiY^e�aEcVWIZi�,Y^aiS6��`�ZnRTeH\pjHSbaiZiRTY^S���x�RdaiQ�RdeHRdaiR�WI_Ok[`IeH\HRdaiRT`�epSnZiY[S�a4ZbRTk^aiY[\�RTe.W�x:Wuo�a4QXW>a
RTepSijHZbY[StSbj � k[RTY^e�at]%RTSiR{a4S�a4`�WVSicVWI_T_Ce�jHc�g�Y[Z�`Im�Sba4W,a4Y^S[rn��RdaiQHY[Z�SiYlan`Im�k^`�eH\HR{a4RT`IeHS�RdeHSijpZiY�aiQXW,atWI_T_
Y[S�a4Rdc"W,ai`�ZiS2ai`Fg1YyRTe�aiZi`%\HjHk[Y^\�QHY[ZbY@WIZbY�� �1�¡k[`�epSiRTS�a4Y^e�a�WIep\)W,Sbo%cVU-a4`IaiRTkuW,_T_doVeH`�Zbc"W,_��
`IZ � � ]t�&r

P�QHY�W,_da4Y^ZieXW>a4Rd]IYyY[SbaiRTcVW,a4`IZiS�x�RT_d_�QXWu]�Y�g�`IaiQ)\HR{�<Y^ZiY^e�a�k[`IcVUHj-a�W,aiRT`�eXW,_�gHjHZb\HY[eHStWIeH\�\pRd�1Y[ZiY^e�a
\HRdSba4ZbRTgHj-a4RT`IeHS*��_�WIZbf�YNWIS"x�Y[_d_�WISVSicVWI_T_�SiWIcVUp_TYIw�a4QH`�jpf�Q$WISVx�Y*SbQXWI_T_�SbY[Y*a4QpRTSqRTS6W�kuWISbY�x�QHY[ZbY
a4QpY�UHZb`�U1Y^ZbaiRTY[SV`Imna4QpY[RTZVSicVWI_T_�SiWIcqUH_TYN\HRTS�a4ZbRTgHjpaiRT`�epS"WIZbY�_dRT�IY^_do ai`�g1Y)UXWIZ�a4RTk^jH_�W,Zi_do�RTcqU1`�Z�a�WIe�a
m�`�ZnW,UHUH_TRdY[\*x�`�Zi�-�&r���m�a4Y^ZnkuW,aiY[f�`IZiRT�^RTeHfVa4QHYFWI_{a4Y^ZieXW,aiRd]IY�Y[S�a4RTcVW,ai`�ZiSnW,eH\!UHZi`']%RT\HRdeHf�WIe!RTe-m�`�ZicVWI_
a4QpY[`�ZbY^a4RdkuWI_X\pRTSik^jHSiSbRT`�eq`Im�a4QHY^RTZ�UHZb`�U1Y^ZbaiRTY[S^w�x:Y�UHZi`']%RT\pY�ZiW,a4QpY[Z�Ylv%a4Y^eHSiR{]�Yt©)`�e�a4Y � WIZi_d`yZiY[SbjH_daiS�`�e
QH`'x¯aiQHY^o�U�Y[Z�m�`�Zic RTe�a}x�`VY&vHW,cVUH_dY[S^z�W�SbRTeHf�_dYyWIeH\NW�a}x:`q_T`%kuW,aiRT`�e"YlvpWIcqUH_TY,r

P2x:`)f�Y[epY[Z4W,_�U�`�Rde�aiSySiQH`�jp_T\.g1Yq�IY^Upa@Rde�cqRTep\!x�QpRT_TY�k^`�eHSbRT\HY^ZiRTepfNaiQHYqWI_daiY[ZieHW,a4R{]�Y[S^r"��_T_�`�jpZ
Y[S�a4Rdc"W,ai`�ZiS�W,ZiYnSiY^cVR �}UXW,Z4WIcqY^aiZiRTk�Y[S�a4RTcVW,ai`�ZiS2x�R{a4Q�a4QHYyUHZb`�U�Y[ZbaiRTY^S2a4QXW,a

* aiQHY)ep`�eHUXWIZiWIcqY^a4ZbRTk�k^`�cVU�`�eHY^e�a4S���a4QpY*©�W,Zi�I`']3a4ZiWIeHSbRda4Rd`�e3c"W>a4ZiRdk[Y^SVW,eH\¥Y&vpR{aVWIeH\¥Y^e�a4Zbo
UHZb`�gXWIgpRT_TR{a4RdY[S�eHY[Y^\HY[\!a4`�k[`IcVUHj-a4Y ��/. WIeH\ �������Y^e�a4Y[ZnaiQHY�`�g%�bY^k^a4R{]�Y�m�jHeHkla4Rd`�e!RTe!W6eH`�e%�
_dRTeHY[WIZ:x:W'oIw�WIeH\

* aiQHY�],WIZiRTWIeHk[Y@`Im�a4QHY�UXW,Z4WIcqY^aiZiRTk@k[`�cqU1`IeHY[e�aq��`Im ����\HY^U1Y^eH\HSy`�e�a4QHY�],WIZbR�WIepk[Y�`Im�aiQHY��XZiS�a
S�a�WIf�YyeH`IeHUXWIZiWIcVYla4ZbRTktY^Sba4Rdc"W>a4Y[S^r

P�QHY�eH`�eH_dRTeHY[WIZiR{a}o@`Im1a4QHY�`�g��bY[k^aiRd]IY�m�jHepk^a4Rd`�eFRTe�a4QpY��HZiSba�Sba4WIf�Y�Y[S�a4Rdc"W,aiRT`�e�Y^ZiZb`�ZiS�RTcqUH_dRTY[SOa4QXW>a
`�jHZCUXW,Z4WIcqY^aiY[ZCY[S�a4RTcVW,aiY[SCWIZbY�_dRT�IY^_do�a4`�g1Y�gHRTWISiY^\�RdeESbc"W,_T_�SiWIcVUp_TY[S^r�«%RTeHk^YIw,WISOx�Y�x�RT_T_,SiY^YIw�RdeESb`�cqY
S4W,cVUH_dY[S�a4QpYtWu]�Y^Z4WIf�Y�e�jHc�g�Y[Z�`Im�`�gpSiY[Z�],W,a4Rd`�eHS�U1Y^Zt��������� �bk^Y[_T_ �ykuWIe6g�Y�WIS�Sbc"W,_T_XWIS�a}x�`�`�Z�a4QHZbY[Y,w
a4QpRTS�SicVWI_d_-SiWIcVUp_TY�gHRTWIS�kuW,eqg�Y�eH`IaiRTk[Y[WIgH_dYIrOP�QXW,a�gHR�W,SBx�RT_d_p\HR{�<Y^Z��
Si`IcVYla4RTcqY[SB\HZ4WIcVW,aiRTkuW,_T_dop�<x�RdaiQ
a4QpYtYlv%a4Y^e�a�`Im�a4QHY�eH`�eH_dRTeHY[WIZiR{a}oFRTeH\pjHk[Y^\�g�oqa4QpY�m�`�Zic `Im�aiQHYt`�g��bY[k^aiRd]IY�m�jHeHkla4RT`Ie�wHWIep\6SiRdeHk[Y�aiQHY[ZbY
WIZbYyWFe�jHc@g1Y^Z�`,m�WI_{a4Y^ZieXW,aiRd]IYt`�g%�bY^k^a4R{]�Yym�jHeHkla4RT`IeHS2a4`Fk�QH`%`�SiYnm�Zb`�c)wp`�eHYncqRTf�Q�a2x:WIe�a�a4`�a�WI�,Yna4QHRdS
RTe�ai`VW,k[k[`IjHe�a�Rde�k�QH`-`ISiRTepfVW,cV`�epf�a4QHY^c � � r

|¡a�RTS�U�`�SiSbRTgH_dY�a4`@jHSiYtS�a�WIep\XWIZi\�SbY[cqR{�¡UXWIZ4W,cVYla4ZiRdk�m�`�Zic�jp_�Wna4`�`�g-a�WIRdeVa4QpYnWISbo%cqUpa4`,a4RTk�],WIZiRTWIeHk^Y
`Im�`�jHZnUHWIZ4WIcqY^aiY[ZtY^SbaiRTcVW,a4Y^S[w�gHjpanaiQHY[ZbY�RTSn_dRdaiai_TYEZiY[WISi`�e�ai`�m�`%k[jpSn`�e*a4QH`ISiY�m�`�Zic@jH_�W"QpY[ZiY,r�P�QHRdS
RTS�g�Y[k[WIjHSiYEx:Y�QXWu]�Y@WVk[`IcVUH_dY^aiYEcq`%\HY[_CWIep\NaiQHY@k^`�cVUpjpa�W,aiRT`�eHWI_�gHjHZb\HY[e)`Im�`�g-a�WIRdeHRTeHf�Y^SbaiRTcVW,a4Y^S
× �ÍâMÞ!Ý�ñëÚ�Ù²äÜÞtÝ�Ú�êó÷�ÙO±�á�þtñóì_ðÂÙ>Ú�á<ì|Ù²÷�ÙÍñëá3ý]ã�ïÆÝ�ñëñ�ãÜÝ�ïÆý|ñóÙ�ð|êòÝ�ã�øGá3ä�äÜÙÍøGÚ�êóá�ÞtãÍå3Ý`ä�á3þrÚ�Ù�±pÙ*ìrá<Þtá�Ú�ø²á�Þtã�êòìrÙ²ä�Û|Ù²äÜÙ �jâMñòã�áÚ�Ûtä�á3þ|û�Û|á3þrÚ�±�Ù]êóû�Þ|á3ä�ÙÎÚ�Û|Ù)ý|ä�á3ð|ñóÙ²ï�á�ü�ìrÙÍ÷�ÙÍñëá3ý|êëÞtûTÚ�ÙÍãyÚÜãgá�üMá�þ|ä<ïgárìrÙÍñÖå[ÙÍ÷�ÙÍÞ�Ú�Û|á3þ|û�Û$êëÚ_øGñóÙÍÝ�äÜñóèaêòã`ýÂá3ãÜã�êëð|ñóÙ_ÚÜáìrÙÍ÷�Ù²ñóá�ýTã�þtøÈÛ]ÚÜÙÍãyÚÜã��

¨Õ=



m�Zi`Ic a4QXW,a:cV`%\HY^_XRTS�cVRdeHRTcVWI_¸rCP�Q�jHS2R{a�RTS�ZiY[_TW,a4R{]�Y^_do�Y[WISboqa4`�`�gpa�W,RTe"Y^SbaiRTcVW,a4Y^S�`Im�Sba�W,eH\XWIZb\6Y[ZbZi`�ZbS
m�Zi`Ic¬W*UXWIZiWIcqY^a4ZbRTk6g�`%`Ia4S�a4Z4W,U � � r~P�QpY�m
W,k^a�a4QHW,a�a4QpY)W,Sbo%cVU-a4`IaiRTk"],WIZbR�WIeHk^Y[S�`Im�aiQHY�UXWIZiWIcVYla4Y^Z
Y[S�a4Rdc"W,aiY[Sy\H`�\HY^U1Y^eH\~`�e!a4QpYq],WIZbR�WIeHk^Y�`Im�a4QHYqeH`�eHUHWIZ4WIcqY^aiZiRdk�k[`�cqU1`IeHY[e�aV��aiQXW,aya4QpYqY^SbaiRTcVW,a4`�Z
RTSEeH`Ia �iWI\HWIUpa4R{]�Y9���nm�`I_T_T`'x�Snm�Zi`Ic a4QHYqm
WIk^aEa4QXW>a�aiQHY"\HY^ZiR{]IW>a4Rd]IYV`,m:a4QpY"`�g%�bY^k^aiRd]�YVm�jHeHk^aiRT`�e!x�RdaiQ
ZiY^SiU�Y[kla�ai`FaiQHYyY[S�a4RTcVW,aiY[S�`Im ��/. WIep\ ���� \p`VeH`,a�QXWu]�Y�WFk^`�eH\HR{a4Rd`�eXWI_1Ylv-U1Y^k^a4W,a4Rd`�e)`,mB�^Y[Zi`pr

��_{a4Y[ZbeXW,aiRd]�Y � � ]$Y^SbaiRTcVW,a4`�ZbS�kuWIeVg1Y�`�g-a�WIRdeHY[\Fg�o�],WIZbo%RTepfEY[WIk�Q"`,m<a4QpY�aiQHZiY^Y�\pRd�1Y[ZiY^e�a�cVW#�b`�Z
k[`IcVU�`�eHY^e�aiS"`Im�a4QHY�WI_Tf�`IZiRdaiQHcNr �~Y)k[`�epSiRT\pY[Z �beXW,aijHZ4WI_ ��SbjHf�f�Y^SbaiRT`�eHSVm�`�ZVY[WIk�Q�`Im�a4QHY^SiY*k^`�cF�
U�`�eHY[e�aiS[r ��S�a4Rdc"W,ai`�Z"k[WIe7g�Y�`�gpa�W,RTeHY^\�g�o�k[`Ic�gHRTepRTeHf W,e�oLSijpf�f�Y[S�a4Rd`�e�m�`�Z6Y[WIk�Q$`Imya4QHY�aiQHZiY^Y
k[`IcVU�`�eHY^e�aiS[r ��Y@k^`�eHSiRd\HY[Z�WI_d_�U1`�SbSiRdgHRT_dRda4RdY[S2RdeNaiQHY�©N`�e�a4Y � W,Zi_T`qYlvpWIcqUH_dY[S[r 
�Y[ZbY�RdS�Wq_TRTS�a4RdeHf�`Im
a4QpYEk^`�cqU1`�epY[e�a4S�WIeH\N`�jHZ�SbjHf�f�Y^SbaiRT`�eHS�m�`�Z�Y[WIk�Q�r
= r�P�QHYy`�g��bY[k^aiRd]IYEm�jHepk^a4Rd`�e�jHSiY^\�Rde�aiQHYySiY^k[`�eH\NSba4WIf�Y,r�|}e�a4QpRTS�k[`Ie�aiYlv%a�x:YEk[`�epSiRT\pY[Z

� W��6aiQHYqUHSiY^jH\H`�_d`�f,�¡_TRT�,Y[_dRTQH`%`-\�m�jHepk^a4Rd`�e�w�x�QHRdk�Q�Rde!aiQHYqSiRTepf�_TY�_d`-k[W,a4Rd`�e�cq`-\HY^_Bx�`�jH_T\.g�Y
m�`IZicqY[\�g�o�SijHcqcVRdeHf

����%6
4��5�
�S ���  ��� 
 J %6
 �p_T`�f5. G ' ���. 
b�W���(SU� 0 )�%6
I_d`�f � = J .
G ' ���.2
��,���(SU��0 �

) 5�
>_T`�fS. 0 ' ����9
��W���(SU� 0 ) ��% J�5�
 �p_d`�f � = J . 0 ' ����9
b�,���(SU��0��
`']IY[Z��&wJWIeH\

�
gX��W�cqY^aiQH`%\6`ImOcV`IcVY^e�a:Y[S�a4RTcVW,ai`�ZiS�a4QXW,a:cVRdeHRTcqRT�^Y[S�W�eH`�Zbc Rde"a4QpYt\HRd�1Y[ZbY[eHk^Yng1Yla}x:Y^Y[e
aiQHY"\HW,a�W�`�e�aiQHYqSba�W>a4YqSiU�Y[k[R{�Xk"Y^e�a4Zbo.W,eH\~Y&vpR{a@ZiW,a4Y^S@W,eH\�aiQHYVY^e�a4Zbo�WIep\~Ylv-R{a@ZiW,a4Y^S
UpZiY[\pRTk^aiY[\Ng�o6a4QHYycq`-\pY[_1m�`IZ�\HRd�1Y[ZbY[e�a�],WI_TjHY^S�`Im���� WIeH\NSi`FcqRTf�Q�a�g�YnkuW,_T_TY^\�W�UHSiY^jH\H`
cqRTepRTc�jHc ZC��Y^SbaiRTcVW,a4`�Z4�lwpWIeH\

�
ku�NW�cqY^aiQH`-\!`Im�cq`�cVY^e�anY[S�a4RTcVW,ai`�ZiS�aiQXW,aEcqRTeHRdcVRd�[Y[S�W�eH`�Zbc RTe�aiQHY)� Wu]�Y^Z4WIf�YF`']�Y^ZEWI_T_
S�a�W,aiY[S4�N`Im�a4QHY.\HRd�1Y[ZbY[eHk^Y~g�Y^a}x�Y[Y^e a4QHY�WIk^aijXWI_yY[e�aiZbo WIeH\ Ylv-Rda)Z4W>a4Y[S)WIeH\ a4QHY.Y[e%�
aiZ4WIe�aiS��,Y&vpR{a4S�UHZiY^\HRTkla4Y^\)g�o6aiQHYycV`%\HY[_1m�`�Z�\HRd�1Y[ZbY[e�a�],WI_TjHY^S�`Im
� � !'r

¨ r�P�QHY�Y[S�a4RTcVW,aiRT`�e�`Im�aiQHYya4Z4W,eHSiR{a4RT`Ie)UHZb`�gXWIgpRT_TR{a4RdY[S2g�Y^a}x�Y[Y^e�Sba�W>a4Y[S^r�|}e�a4QHRdS�k^`�e�a4Y&v-a�x:Y�k[`�e%�
SbRT\HY^Z

× D ú�êóÞtøGÙB±pÙ>ÛtÝ®÷�Ù�ÙÍãyÚ�êóïÆÝ�Ú�ÙmãSá�ü2øGá�Þ	ÚÜêëÞ�þtÝ�Ú�êóá�ÞÎÝ�Þ�ì_Ù²Þ	Ú�äÜèÆ÷«Ý�ñóþ|ÙÍã�øGá3ÞtìrêëÚ�êóá�ÞtÝ�ñ�á3Þ 
KJMLRN �Gå^±�Ù>øÍÝ�ÞÎþtã�Ù�á3þ|äSÙmã�ÚÜêëï_Ý�Ú�ÙÍãá�ü��_Ý�Þtì 8 
 N�� ( N �SÚ�áÆû�ÙÍÞ|Ù²äÈÝ«ÚÜÙ>êóÞtìrÙÍý�ÙÍÞtìrÙ²Þ	Ú�ãÜÝ�ïÆý|ñóÙÍãOá�üYã�êëöÍÙ*Ùi·	þtÝ�ñÂÚ�á_á3þ|äfã�Ý�ïÆý|ñëÙ�ã�êëöÍÙ �[ùÕágá3ðrÚÜÝ�êëÞ)Ú�ÛtÙ*ý�Ý�äÈÝ�ïÆÙGÚÜä�êòøðÂá	á�ÚÜãyÚ�äÈÝ�ýy±�ÙÆãyêóïÆý|ñëè"Ùmã�ÚÜêëï_Ý�Ú�Ù��)ü±äÜá�ïÔÙÍÝ3øÈÛ»á�ü@ÚÜÛ|ÙÍã�ÙgýtãyÙÍþtìrá!äÜÝ�Þtìrá3ïÔãÜÝ�ïÆý|ñóÙÍã*Ý�Þ�ìTÚÜÝ�ß�Ù<Ú�Û|Ùg÷«Ý�äÜêóÝ�ÞtøGÙ<á�ü[Ú�Ûtá3ã�ÙÙÍãyÚ�êóï_Ý«ÚÜÙÍã��×�*�1�Þ_á�þ|ä �"á�Þ	Ú�Ù�î�Ý�äÜñëá�Ù�²|Ý�ïgýtñëÙmã[Ú�ÛtÙMÞ�þ|ï`ðÂÙ²ä@á�ü�ýtÝ�äÈÝ�ïÆÙGÚÜÙ²äÈãjÙb·	þtÝ�ñóãjÚÜÛ|Ù�Þ�þ|ï<ð�ÙÍä@á�ü�ñóárø²Ý«ÚÜêëá3Þ_ãyýÂÙÍø²ê ��øMÙ²Þ	Ú�äÜè<Ý�ÞtìÙ�²rêëÚfäÜÝ�Ú�ÙÍãfã�á<Ú�ÛtÝ�ÚfÚ�Û|ÙmãyÙ�ïÆá�ïÆÙ²Þ	ÚÈã�±fêëñóñ���þtãyÚMêóì|Ù²Þ	Ú�êëü±èÎÚÜÛ|Ù�ýtÝ�äÈÝ�ïÆÙGÚÜÙ²äÈã � 1 üYÚ�Û|ÙÍä�Ù�±�Ù²äÜÙ*ïÆá3ä�Ù*ýtÝ�äÈÝ�ïÆÙ²Ú�Ù²äÈã<±pÙ�±�á�þ|ñòìÛtÝ®÷3Ù<ÚÜá»Ý�ì|ì�ø²á«÷®Ý�ä�êòÝ�Þ�øGÙÍã*ðÂÙGÚ�±�Ù²ÙÍÞaÚÜÛ|ÙÎý|äÜÙÍì|êóøGÚ�êóá�Þ�Ù²äÜä�á3äÜã�Ý�ÞtìaÚ�Û|ÙÎ÷«Ý�ñëþ|Ù_á�üpÚÜÛ|Ù]ãyÚÜÝ�Ú�Ù_÷«Ý�äÜêóÝ�ð|ñóÙÍã*Ú�á"êòìrÙÍÞ3ÚÜê ü±èaÚ�ÛtÙïÆárìrÙ²ñ �

¨�¨



� W���jpSiRTepfqaiQHYyY[cqUHRTZbRTkuW,_�©�W,Zi�I`']�cVW,a4ZbR{v�� WIS�WIg�`']�Yu�lw�WIeH\
�
gX��k^`�cqUHjpa4RdeHf6Y^Sba4Rdc"W>a4Y[S�`Im�a4QHY@Y[e�a4Z�o�WIeH\�Y&v-RdanUHZb`�gXWIgpRT_TR{a4RdY[S�W,atY[WIk�Q!_T`%kuW,aiRT`�e�W,atY[WIk�Q

���������lwyWIeH\ a4QHY^e jpSiRTepfhaiQHY�gpRTeH`�cqR�W,_��
`IZ�c�jH_daiRTeH`IcVRTWI_���m�`�Zic@jH_�W~ai`Lf�Y^eHY[ZiW,a4Y!a4QpY
©)WIZi�,`#]*c"W,aiZiR v�a4QHY^SiY�UHZb`�gXWIgHRd_TR{a4RTY^S�RTcqUH_doIr ��Y�kuWI_d_OaiQHY�Y^Sba4Rdc"W>a4Y[S�`�gpa4WIRTeHY^\*RTe)a4QHRdS
x:Wuo�a4QHY>�bS�a4ZbjHk^aijHZ4WI_ ��a4Z4W,eHSiR{a4RT`Ie�c"W,aiZiR v<r

D r�P�QHY�k^`�cqUHjpa�W>a4RT`Ie�`Im��XZbSbayS�a�WIf�Y@k[`�e�a4Rde�jXW,a4Rd`�e�WIep\�Y[e�a4Z�o�],WI_TjpY[S�k^`�eH\HR{a4Rd`�eXWI_O`�e�aiQHY�Y[S�a4R{�
cVW,a4Y^\�a4Z4W,eHSiR{a4RT`Ie�UHZi`�gHWIgHRT_dRdaiRTY[S^rB|}e�a4QpRTS�k[`�e�aiYlv%a�x�Yyk[`�epSiRT\pY[Z
� W���jpSiRTepfqaiQHYy\HRTSbk[`�jHe�aiY[\NSijHc `ImOm�jpaijHZiYyUHZb`I�Ha4S�f�R{]�Y^e)g�o6aiQHYnm�`�Zic�jp_�W�WIg�`']�YIwJW,eH\
�
gX��jpSiRTepf�W"SiRdeHf�_dY�W,f�Y[e�an\po%eXW,cVRdk�UHZb`�f�ZiWIcVcqRTepfqepY[SbaiY[\*�pv-Y^\�U1`�Rde�atWI_df�`�ZbRda4Qpc)¢XR r Y,r�x�Y

SbjHgHS�a4Rdaijpa4Y�a4QpYNUpZi`I�HaFm�jHepk^a4Rd`�ehWIeH\hY[S�a4RTcVW,aiY[SF`Im�a4QHY�a4ZiWIeHSiR{a4Rd`�e UHZi`IgXWIgHRd_TRdaiRTY^S@RTe�ai`
aiQHY�k^`�e�a4ZiWIk^aiRT`�eVc"WIUpUHRTeHfE\HYl�XeHRTepf�W�SbRTeHfI_TY�WIf�Y^e�a � S�],WI_TjHY�m�jHeHkla4Rd`�e���Y[��jXW,aiRT`�e = ��W,eH\
k^`�cqUHjpa4YyR{a�m�`�Z�YuWIk�QN\HR{�<Y^ZiY[e�a �N�
SbY[Yyg1Y^_T`'x¯m�`IZ�\HY^a4WIRT_dS��lr

sBRTeHWI_T_{o@eH`,a4Y�a4QXW>a�f�Rd]IY[eVWIe�oF`�eHY�`Im�a4QHY^SiY�Y[SbaiRTcVW,a4`IZiS�x�Y�k^`�jH_T\qWI_{x2Wuo%S�Rda4Y^Z4W,aiY�`�eFa4`EWEc@jH_daiR{�
Sba4WIf�Y�Y[S�a4RTcVW,ai`�Z[r�P�QHY�SbY[k[`IeH\6Sba4WIf�Y�jHSiY^S:a4QpY��XZbSba�Sba4WIf�Y�UXWIZ4W,cVYla4Y[Z�Y[S�a4Rdc"W,aiY[S�a4`�k[`�cqUHjpaiY�Y^e�a4Zbo
WIeH\NYlv-R{a�],WI_djHY[S�x�QHRdk�Q�W,ZiYyjHSiY^\�RdeNk^`�e>�bjHepk^a4Rd`�e�x�Rda4Q�a4QpYy�HZiSba�Sba4WIf�YyY[S�a4Rdc"W,aiY[S�WIZbYna4`qk[`�cqUHjpaiY
Y[e�aiZbo�WIep\NY&v-Rda�UHZb`�gXWIgpRT_TR{a4RdY[S[w�x�QHRdk�Q�wHRTe6aijHZie<wJWIZiYtjpSiY[\�a4`Fk^`�cVUpjpa4YnS�a4Zijpk^a4jpZ4WI_<aiZ4WIepSiRdaiRT`�e"UHZi`�g%�
WIgHRd_TR{a4RTY^S�WIeXWI_d`�f�`�jHS�a4`"aiQH`�SbY�RTe3� ¨ gJ�lryP�QHY�epY^x Y[SbaiRTcVW,a4Y^S�`Im�aiZ4WIeHSbRdaiRT`�e)UHZi`�gHWIgHRT_dRdaiRTY[S�WIZbY@a4QpY[e
jHSbY[\*a4`VUHZi`%\HjHk^Y�eHYlxA�XZiS�atSba4WIf�Y�Y[SbaiRTcVW,a4Y^S�`Im�k[`�e�a4Rde�jXW,a4Rd`�e)WIeH\*Y^e�aiZboN],WI_TjHY^S�Y^Rda4QpY[Z�jHSiRdeHf"a4QpY
cVW,a4ZbR{v�Rde�]�Y[ZbSiRd`�e�Rde�� D W��2`�Z�a4QHYEeHY[S�a4Y^\��pv-Y[\*U�`�Rde�a�Rde�� D gJ�lr:|}eH\HY[Y^\�a4QpY@Y[S�a4Rdc"W,ai`�Z�RTeN��fIjHRTZbZiYl�
f�WIgpRTZiRTWtWIeH\V©)RdZ4Wq� ¨,ª�ª D ��ep`Ia4Y^\VRdeq`IjHZ�RTe�a4Zb`-\pjHk^aiRT`�e�RdS[w�RTe�`IjHZ�a4Y[ZbcVRdeH`�_d`�fIo�wIWnUHSiY^jH\H`Ec"W>v-Rdc�jHc
_TRd�IY^_TRTQp`-`%\�Y^Sba4Rdc"W>a4`�Z�WISnRTeh� = W���aiQXW,ayjHSbY[Sna4QHY�S�a4ZbjHk^aijHZ4WI_�aiZ4WIepSiRdaiRT`�e�c"W,aiZiRdk[Y[S�RTeh� ¨ gJ�tWIeH\�a4QpY
eHY^Sba4Y^\ �pv-Y[\ U�`�RTe�a@ai`*k[`IcVUHj-a4Y"Y^e�a4Zbo�WIeH\�k^`�e�a4Rde%jHW,a4Rd`�e�],WI_djHY[S�W,S@RTe7� D gJ�&w�WIeH\�a4QHYlo~m
Wu]�`�Z@W
c�jH_{a4R �}SbaiY[UF]�Y^ZiSiRd`�e�`Im�aiQHY[RdZ�Y^SbaiRTcVW,a4`�Z�x�QHRdk�Q6RdaiY[Z4W>a4Y[S�RTeqa4QHRdS�x:Wuo � '#r ��Y�SbQH`�jH_d\6eH`IaiY�a4QHW,a�aiQHY[ZbY
RTS�ep`Vf�jHWIZ4WIe�aiY[Yna4QXW>a�a4QHYyRdaiY[ZiW,a4Rd`�eHS�RTcqUHZb`#]IYta4QHYyY^Sba4Rdc"W>a4Y[S�`IZ�aiQXW,a�aiQHY^o�x�Rd_T_<k^`�e�]�Y^Zif�Yya4`VWIe�o��
a4QpRTeHf*��x�Y@k[`IcVYEgXWIk���a4`Vg1`IaiQ)aiQHY[SbY�U1`IRTe�a4S�g1Y^_T`'x��lw�`�Z^w1R{mBa4QpY^oN\H`6k^`�e�]�Y[Zbf�YIw1a4QHYlo)k^`�e�]�Y^Zif�Y@ai`
Si`IcVYla4QHRdeHf�a4QXW,a�RdS�k[`�epSiRTS�a4Y^e�a�x�RdaiQ�`�jHZ�WISbSijHcqUpa4Rd`�eHS�`�e�a4QpYEk�Qp`�RTk^YE`,mBY^�%jpRT_TRdgHZiRdjHcNr

� ��� � Z � � F�bgXjL Zgb XjRTF CvHÈXjFMD@bTJ*XjEG\<F � L2XjE � J*XYZ<D[L �
� 1 � '0/ +(:�� 4�� '������ '
	 � 4�� '�� �.+�	 � 4�� + 	 ;
��Y�WI_TZbYuWI\-o@eH`,a4Y[\�aiQXW,a�aiQHY2],WIZiRTWIeHk^Y:`Im1WI_d_%`,m1`IjHZ�Y[S�a4Rdc"W,ai`�ZiSOx�RT_d_%g�Y�\HYla4Y[ZbcVRdeHY[S^w�RTe@UXWIZba[w�g�o@a4QpY
],WIZiRTWIeHk^YE`,m�a4QHYy�XZbSbatS�a4Y^U�Y[S�a4Rdc"W,ai`�ZiS�`Im ��.V�43 ��WIep\ ���"�43 �&r2��S�WVZbY[SbjH_da�a4QHYEUHSbY[jH\H`"c"W>v-Rdc�jHc
×�0ÍâMû3þ|êëäÜäÜÙ²û3Ý�ð|êóä�êòÝ�Ý�Þtì �"êëäÈÝ�äÜÙb·	þ|êóä�Ù�ê � ê � ì �[Ù�²	ÚÜä�ÙÍïÆÙM÷«Ý�ñóþ|Ù>ìrêòãyÚ�äÜêëð|þ|Ú�êóá�ÞtãSü±á�ä�ð�á�Ú�Û_ÚÜÛ|Ù*Ù²Þ	Ú�äÜègü±Ù²ÙÍã�Ý�Þ�ìÆÚ�Û|Ù*ãyÙÍñëñÂá�ô÷«Ý�ñóþ|ÙÍã 
¦Ý3ã¤êóÞ�
fþtãyÚÍå ��������� �2ùOÛ|êòã2Ý3ã�ã�þ|ïÆýrÚ�êóá�Þ�êóïÆý|ñóêëÙmã¤ÚÜÛtÝ«Ú¤ÚÜÛ|ÙSÙÍÞ	Ú�äÜè*ø²á3ãyÚÜã�ü±á3ä¤ÚÜÛ|ÙSãÜÝ�ïÆÙSÝ�û3Ù²Þ	Ú2êóÞ�ìrêëôÂÙÍä�ÙÍÞ3ÚYñëárøÍÝ«Ú�êóá�Þ�ãÝ�äÜÙ�êëÞ�ìrÙ²ýÂÙ²Þtì|Ù²Þ	Ú�Ý�Þtì)ÛtÝ®÷3Ù>ü±þtñëñ2ã�þ|ý|ýÂá�ä�Ú 
±ê � Ù �jÚ�ÛtÙ²è�±fêóñóñ�ð�Ù�ñòÝ�äÜû�Ù�Þ|ÙÍû3Ý«ÚÜêë÷3Ù>Þ�þ|ï<ð�ÙÍäÜã�±fêëÚ�Û"ã�á�ïÆÙ�ý|äÜá�ðtÝ�ð|êëñóêëÚ�è � �

¨ D



_TRd�IY^_TRTQp`-`%\VY^SbaiRTcVW,a4`�Z�x�RT_d_1eH`,a�g1YtWISbo%cqUpa4`IaiRTk[WI_T_{oFY � k[RdY[e�a�Y^]IY[eNjHeH\HY^Z�Sba�W,eH\XWIZb\NZbY[f�jp_�WIZbRda}oqk[`�e%�
\HR{a4RT`IeHS[r�|}e*WI\p\HRdaiRT`�e�Rdm�a4QHY^ZiYERTS�WF_T`'x:Y^Z�g�`�jHep\�`�e�a4QHYE\HRdSba4ZbRTgHj-a4RT`IeN`,m�Y[e�aiZbo�m�Y[Y^S�a4QHW,a�c�jHSba�g�Y
Y[S�a4Rdc"W,aiY[\3�
WIeH\*\pY[U�Y[eH\HRdeHf6`�e)a4QHY�UpZi`I�Ha�m�jHeHkla4RT`Ie*SijHk�Q.W"g�`�jHep\*cVRdf�Q�a�g�Y@ZbY[��jHRdZiY[\*ai`6RTepSijHZbY
a4QHW,aVaiQHY�©�WIZi�,`']Lk�QHWIRTeLf�Y[eHY^Z4W,aiY[\Lg�o3aiQHY�cq`-\pY[_�RTS��XepRda4Y,w2SiY^Y*WISbSijHcqUpaiRT`�e = r ¨ �lw�`�eHYN`Imta4QpY
UXWIZiWIcqY^a4Y^ZiSya4`Ng1YqY[S�a4Rdc"W,aiY[\.\HY^�HeHY[S@W)U�`�RTe�ay`Im�SbjHUHU�`�Zba�`Im�a4QHYq_TRd�IY[_dRTQH`%`%\h��x�QHRdk�Q~RTe�],WI_dRT\XW,aiY[S
a4QpY6ZiY^f�jH_�W,ZiRda}o!k^`�eH\HR{a4Rd`�eHSEZiY[��jHRdZiY^\~m�`�Z�aiQHY"Y � k[RTY^eHk^o~`Im�a4QpY"cVW>v-RTc�jHc®_dRT�,Y[_TRdQH`%`-\!Y[S�a4Rdc"W,ai`�ZiS
m�`�Z�c�jp_da4RdeH`�cqR�WI_dS�Y^]�Y^e�R{m�aiQHYyk[`�e�a4Rde�jXW,a4Rd`�e�WIeH\NY[e�aiZbo�],WI_TjpY[S2x�Y[ZiYEk[`IcVUHj-a4Y[\�x�RdaiQH`�jpa�Y^ZiZb`�Z��&r

«-`LaiQHY!jHSijHWI_�_dRTcqRdaiRTeHf�WIZifIjHcVY^e�a4SNRTe$m
W']I`�Z�`Im�cVW>v-RTc@jHc _dRT�IY^_TRdQH`-`%\�\H`LeH`Ia)WIUHUp_do7QHY^ZiY,r
©)`�ZbY[`']�Y^Z@a4QpY[ZiYVWIZbYqa}x�`�WIZbf�jHcqY[e�a4Syx�QHRTk�Q~SiQH`�jp_T\~_dYuWI\.jHSEa4`�x:`�ZbZbo�WIg�`�jpaEa4QHYqSicVWI_d_�S4WIcqUH_TY
UHZb`�U1Y^ZbaiRTY[S�`Im�aiQHYEUHSiY^jH\H`�cVW>v-RTc�jHc _TRT�,Y[_dRTQH`%`-\�Y^SbaiRTcVW,a4`�Z^r�sBRdZiSba�aiQHY�SbY[eHSbRdaiRd]%Rda}o�`ImBa4QHY�UHSiY^jH\H`
cVW>v-RTc�jHc _dRT�IY^_TRdQH`-`%\FY[S�a4RTcVW,ai`�Z�ai`�a4QHYtY^SbaiRTcVW,a4Rd`�e"Y^ZiZi`IZ2RTe"aiQHYnk[`Ie�aiRTe�jXW,aiRT`�e6WIeH\�Ylv-R{a2],WI_TjHY^S:RdS
\HYla4Y[ZbcVRdeHY[\�g�o.aiQHYq\HY[ZbRd],W,a4R{]�YF`Im2aiQHYq_T`�f�`Im2aiQHYqUHZi`�gHWIgHRT_dRdaiRTY[S�`Im�Ylv-R{a@W,eH\~Y^e�aiZbo!x�RdaiQ~ZbY[SiU�Y[kla
a4`qa4QHY^SiY@],WI_djHY[S^¢<R r Y,r�g�o)`�eHY@`']IY[Z�aiQHY�aiZijHY�UHZi`�gHWIgHRT_dRdaiRTY[S^r �$QHY^e*a4QH`�SbY@UHZb`�gXWIgpRT_TR{a4RdY[S�WIZbY@SicVWI_d_¸w
WIeH\Na4QHYloN`Im�a4Y^e*WIZbY@RTeNY[e�aiZbop�,Ylv-R{at\XW,a4WVSbY^a4S^w1aiQXW,a�\HY[ZbRd],W,aiRd]�Yyx�RT_d_�g1Yy]�Y^Zbo)_�WIZbf�YEWIeH\)c"W>v-Rdc�jHc
_TRd�IY^_TRTQp`-`%\Vx�Rd_T_<aiY[eH\�a4`FUHZb`-\Hjpk[YyY[S�a4RTcVW,ai`�ZiS2x�R{a4Q�U1`%`�Z2�XepRda4YnSiWIcqUH_TYnU�Y[Z�m�`�ZicVWIeHk^YIr

«-Y[k^`�eH\�w�WIep\�k[`�epk[Y[U-a4jXWI_d_do.��jHRdaiY6\HRdSba4RdeHk^a[wBSbRTeHk^Y"a4QHY"UHSiY^jH\H`!_TRd�IY[_dRTQH`%`%\�� SnUpZi`�gXW,gHRT_dRda4RdY[SEWIZbY
eH`Ia�aiQHY�a4ZijpY�UpZi`�gXW,gHRT_dRda4RdY[S:��aiQHY^oqWIZbY�k[`�eH\pRda4Rd`�eHY^\�`�eVY^SbaiRTcVW,a4Y^\VW,eH\Vep`Ia�a4QHY�aiZijHY�Y[e�a4Z�oFWIeH\qYlv-R{a
],WI_TjpY[S��&w�Y^]IY[e�a4S�k[WIe `%k[k[jpZ�x�QHRdk�Q�a4QHY6UpSiY[jp\H`�_TRd�IY[_dRTQH`%`%\�W,SiSiRdf�eHS��[Y[Zb`�UHZi`IgXWIgHRd_TRda}o�a4`3��m�`�Z@W,e�o� 
��y�lw<Y^]�Y^e�aiQH`�jHf�Q*aiQHY�S4W,cVY�Yl]�Y[e�aiS�c�jpSbanQXWu]IYqep`�eH�[Y^Zi`NUHZi`IgXWIgHRd_TRda}o�Rde*a4QHY�aiZijHY�_dRT�,Y[_TRdQH`%`-\
�
Y^_TSbYNaiQHY^ohk[`IjH_T\LeH`Iaq`-k^k[jHZ4�lr7|¡mn`IeH_do3`�epY)SbjHk�Q�Y^]IY[e�a�`%k[k^jHZiSqa4QHYNUHSiY^jH\H`�_dRT�,Y[_TRdQH`%`-\�x�Rd_T_�g�Y
jHeH\pY^�XeHY^\.��aiQHY�_d`�f,�}_dRT�,Y[_TRdQH`%`-\�RTS�eHY[f�W>a4Rd]IY�Rdep�XeHR{a}o�m�`�Z:W,_T_Q���&wpW,eH\"a4QpY�Y[S�a4Rdc"W,aiRT`�eFUHZb`-k^Y[\HjpZiY�x�Rd_T_
gHZbYuWI�*\p`#x�e<r � jHZnY&vpWIcVUp_TY[Syg�Y[_d`#x RT_d_TjHS�a4ZiW,a4YEa4QXW,anaiQHRTSnRdSn_TRd�IY[_{o)ai`�QXWIUHU�Y[e.Y^]IY[e~Rde!ZiY[_TW,a4R{]�Y^_do
SiRdcVUp_TYtcq`-\pY[_TS^r

©)`']%RTeHfya4`na4QpY=��UHSiY^jH\H`EcVRdeHRTc�jpc Z � �y`�g%�bY^k^aiRd]�Y�m�jHeHkla4Rd`�eFRTeN� = gJ��RdauwI_TRT�,Y2a4QHY�_d`�f,�}_dRT�,Y[_TRdQH`%`-\�w
RTS�WI_TSb`6_TRd�IY^_do�a4`"QXWu]�Y�UHZb`�gH_TY^cVS�x�RdaiQ*eH`�eH_dRTeHY[WIZiR{a4RdY[S�RTe*R{a4S�`�g%�bY[kla4R{]�Y@m�jHepk^a4Rd`�e�rtPO`�SiY^Y�a4QHRdS[w1_TY^a
� RTep\HYlv)Sba4W,a4Y^S[w �. 0� �,���  .10%� ��/� � �,���b��RTep\HYlvNY^Sba4Rdc"W>a4Y[\)Y[e�a4Z�o�UpZi`�gXW,gHRT_dRda4RdY[S^wXWIeH\*ep`Ia4Yya4QXW>a�a4QpY�XZbSba�`�Zi\HY^Z�k^`�eH\HR{a4Rd`�e�m�`�Z�a4QHYEY[e�a4Z�o�UXWIZiWIcVYla4Y^ZiS�RTe�a4QHYya4QpY�UHSbY[jH\p`6cVRdeHRTc@jHc ZC��Y[SbaiRTcVW,a4`IZ�RTS�W
x�Y[RTfIQ�aiY[\)Wu]�Y[ZiWIf�YE`Im

� �� ? � � ��J �. 0� �,��� ��� �. 0� �,���
� � <

� �� ? � � ��J . 0� �W�I� � � �. 0� �,���
� � ) � . 0� �W����J � �. 0� �,��� � � �.10� �W���

� � ) � � �. 0� �,����J �. 0� �W�I� � � �. 0� �W�I�
� � �

x�QHY^ZiY/� RTe�a4Y^f�Z4W,aiY[S�`']�Y^Z�SiWIcqUH_TRdeHf@],WIZiRTWIeHk^Yt`ImOa4QHYyY[S�a4Rdc"W,aiY[S�`ImOa4QpYnY[e�a4Z�oNWIeH\�Ylv-Rda�],WI_djHY[S^r��2a�  � �uw�a4QpYVa4ZbjHY"],WI_djHY"`ImK�%wBa4QpY6Ylv-U�Y[k^a4W,a4Rd`�e�`Im�aiQHYV�HZiSba@a4Y[Zbc Rde�aiQHY6_�W,Sba�Y^��jXW,a4Rd`�e�RdS��^Y[Zi`pr

�`'x�Y^]IY[Z2SbRTeHk^Y �. 0 �43 ��RdS�W�eH`�ep_TRTepYuWIZ�m�jHepk^a4Rd`�eq`Im�a4QpY��XZbSba�Sba4WIf�Y�Y[SbaiRTcVW,a4Rd`�eFY[ZbZi`�Z^w-W,eH\ �. 0 �43 ��W,eH\
�	�
�� ��
 ���� WIZbYFk[`�eHS�a4ZbjHk^aiY[\�m�Zi`Ic a4QHYqS4W,cVYqY[S�a4RTcVW,aiY[Sy`Im �� � �
WIeH\�QHY[eHk^Y6WIZbYFk[`�ZbZiY[_TW,a4Y^\J�lwOg�`Ia4Q.`Im

¨ �



a4QpY@_�W,Sba�a}x:`Va4Y[ZbcVS�QXWu]�Y�WVeH`�ep�[Y[Zb`6Ylv-U�Y[kla�W,aiRT`�e�r���StWqZiY[SbjH_da�Wq],WI_djHYE`Im!�	 � �nSbQH`�jH_d\�eH`Ia�g�Y
Ylv-U�Y[kla4Y[\Na4`qUHZi`%\HjHk^YEWFcqRTepRTc�jHc ai`qaiQHYn�XZiS�a�`IZi\HY^Z�k[`�eH\pRda4Rd`�eHSE�
W,a�_TY[WISba�Rde��HeHRdaiYESiWIcqUH_TY^S��lr

P�QHY�m
WIkla"aiQXW,a6`IjHZq�HZiSba6Sba�W,f�Y�Y^Sba4Rdc"W>a4Y[SV`ImnY^e�aiZboh],WI_TjHY^S"k^`�e�a�WIRde�Y[ZbZi`�ZbS"RTcqUH_dRTY[S�aiQXW,a6WIe
WIeXW,_T`�f�jpYEai`Va4QpY@gHRTWIS�k[WIjHSbY[\�g�o)aiQHY��HZiSba�`Im�aiQHY@_TWISba�a}x:`6aiY[ZbcVS�x�RT_d_Og�Y@UpZiY[SbY[e�anRde*WI_d_OcqY^aiQH`%\
`Im:cV`�cqY[e�aiSnY[SbaiRTcVW,a4`IZiSygXWISbY[\~`Ie.aiQHYF\HRd�1Y[ZbY[eHk^YVg�Y^a}x�Y[Y^e�a4QHYF`�gHSbY[Z�]�Y[\�WIeH\~`IjHZyY[SbaiRTcVW,a4Y^Sn`Im
a4QpYnY[e�a4Z�o6Z4W>a4Y[S^r�
�`'x�Y^]�Y^Z�aiQHYtgHRTWIS2k[WIjHSiY^\�g�oVa4QHYn_TWISba�a4Y^Zic RdS�W�ZiY^SijH_{a�`Im�aiQHYtm
WIk^a:a4QXW,a2UHSiY^jH\H`
cqRTeHRdc�jHc Z � RTS�jHSbRTeHfVWIe ��RTeHS�a4ZijpcVY^e�a
�*��R¸r�YIr � �
 �� � � �� � �2x�QpRTk�Q�RdS�k[`�ZbZiY[_TW,a4Y^\Nx�R{a4QNa4QHYyY[ZbZi`�Z�RTe�a4QpY
Y[S�a4Rdc"W,aiYy`ImBaiQHY@UHZb`�gXWIgpRT_TR{a}o�r�P�Q�jHStRdmOx�Y@ZiY^UH_�W,k[Y[\ � �
��� � � �� � RTe�a4QHYya4`IU�Y[��jXW>a4RT`Ie)x�RdaiQ�W,e�oN��eH`'x�e
m�jHeHkla4Rd`�e)`,m�aiQHY�`IgHSiY^Zb]�Y^\*Sba4W,a4Yn],WIZbR�WIgH_dY[S^wpa4QHYE_�W,Sba�a4Y^Zic x�`�jH_d\)QHW']IY@Y&vpU�Y[kla�W,aiRT`�eN�[Y^Zi`Fm�`�Z�WI_T_-�
WIeH\ � r � `�epSiY[��jHY^e�a4_do)Rda�x�`�jH_d\�Wu]�Y^Z4WIfIY�`�j-atWIk^Zi`�SbS�S�a�W,aiY[S�WIeH\Na4Y[ep\�eH`Ia�ai`VUHZb`-\pjHk[Y�WqUpZi`�gH_dY[c
RTe)`�jHZ�Y[SbaiRTcVW,a4`IZiS � � r�P�QHY�SbRTcqUH_TY^Z�cqY^aiQH`%\�`Im�cq`�cqY[e�a ��S�Y^Sba4Rdc"W>a4`�Z�RTe�� = ku��RTS�W"SiU�Y[k^R�WI_OkuW,SiY�Rde
x�QHRdk�Q6a4QHY,��RTeHS�a4ZijpcVY^e�a
�@g�Y[k^`�cVY^S �b`�epY �@m�`�Z:WI_T_J`�gpSiY[Z�],W,a4Rd`�eHS[wpWIeH\�QHY^eHk[YnR{a:QHWIS2`�eHY�_TY^SiS �bgpR�WIS �
a4Y^Zic aiQHY[e�a4QpYEUpSiY[jp\H`"cqRTeHRdc�jHc Z � Y^SbaiRTcVW,a4`�Z:RTe�� = gX�lr
� ��� 43/ 4 		:!1 � 	�� � / � 	 �	�(/ :!1 % / :!+ 	 4 � 4�� +�� :�� /�4 		' 	 ;
P�QHY�Y[cqUHRTZbRTkuW,_�a4Z4W,eHSiR{a4RT`IeEcVW,aiZiRTk^Y[S�WIZiY�k[`IcVUHj-a4Y[\@WISB\pY[Sik^ZiRdg1Y^\�WIg�`#]IYIr ��Y�`�gpa�W,RTeya4QHY�Sba4ZbjHk^aijHZ4W,_
a4ZiWIeHSbRda4Rd`�eNc"W,aiZiR vNWIS�m�`I_T_T`'x�S^r�sBRTZbSba�k[`�cqUHjpaiY@cVW>v-RTc�jHc _TRT�,Y[_dRTQH`%`-\�Y^SbaiRTcVW,a4Y^S�`Im�aiQHY�aiQHY@Y^e�a4Zbo
WIeH\�Ylv-RdaOUHZb`�gXWIgpRT_TR{a4RdY[S1m�`IZOY[WIk�Q�S�a�W,aiYIrB|}eya4QpY�SbRTcqUH_TY�k[WISiY�`ImXW��pv-Y[\@e%jpc�g1Y^Z�`,mHU�`Ia4Y^e�aiR�WI_�Y^e�a4Z4W,e�aiS
a4QpY[SiY�WIZbYnf�Rd]IY[eNg�o�aiQHYEWu]�Y[ZiWIf�Ynm�Z4W,k^a4Rd`�e�Y[e�a4Y^ZiRdeHfqWIeH\NYlv-RdaiRTeHfFW,a�aiQXW,a�Sba4W,a4Yy`�Z�g�o

�� A �,�������  � 
���� � � @ C � %6

� 
���� � � @ C � � 
 W,eH\ �� ? ���������  � 
���� � � @ C � 5�


� 
���� � � @ C � % \
P�QHY^e�jHSbYyaiQHYna4QHYygHRdeH`�cqR�WI_Jm�`�Zbc�jH_�W

�8O��%!S �����Y�XZe = �  �
 A �R%*���;J = S �������!< � � ���A � �� A �,������� A � = J �� A ��������� � � ��� � A �
WIeH\

�8O�,5YS �������  �
 ? �,5&� % S �������=<�� 	 ? � �� ? ��������� ? � = J �� ? �,������� � 	 � ? �
a4`If�Y^aiQHY[Znx�RdaiQ�a4QHYV©�WIZb�I`']!UHZb`-k^Y[SiSEf�Y^eHY[ZiW,a4RdeHf �pwOai`�k[`�cqUHjpaiYFaiQHYFUHZi`IgXWIgHRd_TRdaiRTY^S�`Imt�,� M  � J% )#5&��� M �yf�R{]�Y^e7�,�������nm�Zi`�c aiQHY"U�`�RTe�a�`Im2]%RTYlx `Im�W,e~RTepk[jHc�g�Y[e�a[rN��eXWI_d`�f�`�jHSEYlv-UHZbY[SbSiRT`IeHS�WIZbY
jHSbY[\)ai`Fk[`�cqUHjpaiYyaiZ4WIepSiRdaiRT`�e�UpZi`�gXW,gHRT_dRda4RdY[S�m�Zi`�c a4QHYyU�`�RTe�a�`ImO]%RTYlx `ImBWqU�`IaiY[e�a4RTWI_�Y[e�aiZ4WIe�aur

|}e��XeHR{a4Y:SiWIcqUH_TY^SBjHSbY2`ImHaiQHY2SbaiZijHkla4jHZiWI_-aiZ4WIepSiRdaiRT`�e�c"W>a4ZiR vyRTS�_TRd�IY[_{ona4`tfIY[eHY^Z4W,aiY:a}x:`nUpZi`�gH_dY[cqS[r
sBRdZiSba�aiQHY�aiZ4WIepSiRdaiRT`�epS�Y^SbaiRTcVW,a4Y^\qm�Zb`�c a4QHY�gHRdeH`�cqR�WI_pm�`IZic�jH_TWtx�RT_T_-a�WI�,Y�jHS�a4`ESba�W>a4Y[S�eH`Ia�`�gHSbY[Zb]IY[\
× � ùOÛ|Ù]Ý�ä�û3þ|ïÆÙ²Þ	Ú�Û|Ù²äÜÙÆêóã�÷3Ù²äÜè�ã�êëïÆêóñóÝ�ä�Ú�áTÚÜÛ|ÙÎÝ�äÜû�þ|ïÆÙÍÞ3Ú�Ý�û3Ý�êóÞtãyÚ�þtãyêóÞ|û"Þ|á3Þ'º ñëêóÞ|ÙÍÝ�ä�ñëÙmÝ�ãyÚ`ã ·	þtÝ�ä�Ùmã>Ú�á"ÙÍãyÚ�êóï_Ý«ÚÜÙäÜÙ²û�äÜÙÍãÜã�êëá3Þ�ü±þ|ÞtøGÚ�êóá�ÞtãX±fÛtÙ²Þ<Ú�Û|ÙfäÜÙ²û3ä�Ùmã�ã�êëá3Þ�ü±þ|ÞtøGÚ�êóá�ÞÆêëÚÜã�Ù²ñëüÂêòã@ã�êëï<þ|ñóÝ�Ú�Ùmì�±fêëÚ�Û_Ý �tÞ|êëÚ�ÙfÞ�þ|ï<ð�ÙÍä[á�üÂã�êóï`þ|ñòÝ«ÚÜêëá3ÞgìräÈÝ4±Mã/.ã�Ù²Ù�é2Ý�ôÂá3Þ3ÚmåPW*ã�ãÜÝ�äÈì]Ý�Þtì��[þ|á�Þtûtå �����	� �

¨��



RTe�a4QpY�\XW>a�Wpr2PO`"k^`�cqUHjpa4Yya4QpYE�XZbSba�Sba�W,f�Y�Y^SbaiRTcVW,a4Y^S�`,m=��.V�43 ��W,eH\ ���"�43 �2x�Y�x�Rd_T_�aiQHY[e)QXWu]�Y�ai`
RTcqUHjpaiYta4QHYyY^e�aiZboNWIep\)Y&vpR{a�Z4W,aiY[S�m�Zi`�c a4QH`�SbYySba�W>a4Y[S@�
SbRTeHk^Ynx:YE\H`qeH`Ia�`�gHSbY[Zb]IYEaiZ4WIepSiRdaiRT`�epS2m�Zi`�c
a4QpY[SiYyS�a�W,aiY[S��&wJWIeH\�a4QpYnRTcqUHjpa�W>a4RT`Ie6Y[ZbZi`�ZbS2x�RT_T_1W,�1Y[kla�`�jHZ�Y[S�a4Rdc"W,ai`�ZiS � � r�«-Y^k[`�eH\<wHa4`Ff�`�m�Zi`Ic a4QpY
gHRdeH`�cqR�WI_�UHZi`�gHWIgHRT_dRdaiRTY[S�a4`)aiQHYqUHZi`�gHWIgHRT_dRdaiRTY[S�eHY[Y^\HY[\~m�`IZyaiQHYFa4Z4W,eHSiR{a4RT`IeHSnm�Zi`�c �3a4` � M ZiY^�%jpRTZiY^S
a4QpY"k[`IcVUHj-a�W,aiRT`�e.`Im�WNk[`�e�]�`I_TjpaiRT`�e�`Im�UHZb`�gXWIgHRd_TR{a}o*\HRdSba4ZbRTgHj-a4RT`IeHS[w�WIeH\~aiQHY[e�a4QHYVRTe�]�Y^ZiSiRd`�e~`,m�W
_�W,Zif�Y^Z�©�WIZi�,`']Fc"W,aiZiR v���`�Z�RTe�a4Y^f�Z4W,aiRT`�e�`']IY[Z�WE_TWIZif�Y^Z�e�jHc�g�Y[Z�`Im<m�j-a4jHZbY�S�a�W,aiY[S�RdmJx�Y�jHSbY�aiQHY��pv-Y[\
U�`�RTe�a�RTe D gJ�&r:P�QHRdS�RdeHk[ZbYuWISbY[S�a4QHYEk[`IcVUHj-a�W,aiRT`�eXW,_�gHjHZb\HY[e)`ImBaiQHY�Y^SbaiRTcVW,a4`�Z^wXWIeH\Na4QHYERTepk[ZiY[WISiYyRdS
_TRd�IY^_doqa4`qg1Yn_TWIZif�Y^Z2a4QHYy_TWIZif�Y^Z:a4QpYEe�jHc@g1Y^Z�`,mBS�a�W,aiYy],WIZbR�WIgp_TY[S�Rde6a4QHYycq`-\pY[_¸r

� 4 	 	 � �.+ � '�- � :M��� 13'�� :�� & 	 � 	 ;��>' 	 � ' - � 4��5'�-��;� 4?+ � 		� � / ���.V�43 � :�+ - ��/�"�43 � ;
P�QHY�S4WIcqUH_TYEUXW,aiQ�k[WI_Tk^jH_�W,aiRT`�e�RdS�Y&vpUp_�WIRdeHY[\�WIg1`']IYIr�P�QHY�eHY^Sba4Y^\*�pv-Y[\*U�`�Rde�a�WI_df�`�ZiR{a4QHc �XeH\HS�RdaiS
Y[S�a4Rdc"W,aiY[S�`Im�k[`Ie�aiRTe�jXW,aiRT`�e�],WI_djHY[S�g�o�k[`IcVUHj-a4RTepf�a4QHYyk[`Ie�aiZ4WIkla4Rd`�e�c"WIUpUHRTeHf

��6�,�����p¢P�*�����  "�$ % � ���,�����p¢��I� ) � ���X���,�����p¢���� ) � ���."�������p¢���� 

x�QHY^ZiY

��/.V�,�����p¢��I� < >?4@ AB@ C D
F ��"�,�H)I5cJ %*��� M �P�<�R8O�
$6�!SU��� �8C�,5&�X%!S �����Y��Ze = ��8O�,� M S ��� �

WIeH\ �8O�:3 �:ZiYlm�Y[ZbS�ai`FY[SbaiRTcVW,a4Y^\�UHZi`�gHWIgHRT_dRdaiRTY[S^r
�2a�_dYuWIS�a�Rde)k[WISiY^S�x�QHY^ZiYEa4QHYEc"W>a4ZiR v�RTe�]IY[ZiSbRT`�eNm�`�Zic@jH_�W�RTe~� � ��RdS�Wu],WIRd_�WIgH_dYIw%a4QHYEeHY[S�a4Y^\*�pv-Y[\

U�`�RTe�a�kuWI_dk[jH_TW,a4Rd`�eqx�Rd_T_JRTepk[ZiY[WISiY�a4QHYtk^`�cqUHjpa�W>a4RT`IeXWI_JgHjHZb\HY[e�`Im�aiQHY�Y^SbaiRTcVW,a4`�Z^r �$QHY^e6x:YtjpSiYta4QpY
cVW,a4ZbR{v�Rde�]IY[ZbSiRT`Ie)a4QpY@RTe�]IY[ZiSbRT`�e)RdaiSiY[_{m�RdS�`IeH_do�\H`IeHY@`�epk[YIr �$QHY^e�x�Y@jHSbY�a4QpY@eHY^Sba4Y^\��pv-Y[\�U�`�Rde�a
a4QpYt�pv-Y[\NU1`�Rde�a�kuWI_dk[jH_TW,a4Rd`�e"epY[Y[\pS�ai`�g1Yn\H`IeHYnY^]IY[Zbo�aiRTcqY�x�YyY^],WI_TjHW,a4YnW�\pRd�1Y[ZiY^e�a�]�Y[kla4`�Z�`ImOa4QpY
UXWIZiWIcqY^a4Y^ZiS�\HYla4Y[ZbcVRdeHRTepf�SiY^_T_�`I�*],WI_djHY[S�`�Z�UpZi`I�HaiS�RTe�a4QHYySbYuWIZbk�Q*WI_df�`�ZiR{a4QHc � 
 r

P�QHY"Y&v%a4Z4W)k[`�cqUHjpa4W,a4Rd`�eXWI_�gpjHZi\HY^e�`Im�a4QHYF�pv-Y[\ U�`�RTe�aEf�Zb`#x�SEYlv-U�`�eHY^e�aiR�WI_d_do�Rde.aiQHY"e�jHc@g1Y^Z
`Im:Sba�W>a4YF]IW,ZiR�W,gH_TY^Sq�
`�ZE_T`%kuW,aiRT`�epS�� � � cVWI��RTeHf�R{a�QHWIZi\HY^ZEai`)jpSiY"Rde!cV`�ZbYFk[`�cqUH_TY&v!UHZb`�gH_TY^cVS^wBW,eH\
x�RT_d_<RdeHk[ZbYuWISbY�Rde�aiQHYye�jHc�g�Y[Z�`Im�UHWIZ4WIcqY^aiY[ZbS2a4`qg1YyY[S�a4Rdc"W,aiY[\�� W,S�aiQHRTS2x�Rd_T_<a}o%UHRdkuWI_d_doVZiY^�%jpRTZiYya4QpY
Y[S�a4Rdc"W,aiRT`�e.WI_df�`�ZbRda4Qpc a4`)\H`�cq`�ZiYFm�jHeHkla4Rd`�e~Yl]IW,_TjXW,aiRT`�epSERde�R{a4SESiY[WIZik�Q UHZb`-k^Y[\HjpZiY'�&r)P�QpY6Ylv%a4ZiW
× �ÍùOÛ|Ù²äÜÙÎï_Ý®è�ðÂÙ]Ý»ã�êóïgêóñòÝ�ä�ý|äÜá�ðtñëÙÍï�ü±á�ä�Ú�Û|Ù)Ù²ïÆý|êóä�êòø²Ý�ñ[Ú�äÈÝ�Þtã�êëÚ�êóá�Þ�ï_Ý«Ú�äÜê ²að|þrÚgê Ú<êóã`ï`þtøÈÛÀñóÙÍãÜã�ã�Ù²÷�ÙÍä�Ù �@1 ü�±�Ùü±á�ñóñóá�±�Ý`ã�êëÞ|û3ñëÙ�Ú�êóïÆÙ*ã�Ù²äÜêëÙmã@ÚÜÛ|Ù²äÜÙ�êòãpÚ�Û|Ù*êòã�ã�þ|Ù�á�ü�±fÛ|ÙGÚÜÛ|Ù²ä�ÚÜÛ|Ù>ñòÝ�ãyÚpá3ðtã�Ù²äÜ÷®Ý�Ú�êóá�Þ_êòãOÝ�ÞÎá3ðtãyÙÍä�÷«Ý�Ú�êóá�Þ�±fÛ|êòøÈÛ]ÛtÝ3ãSðÂÙ²ÙÍÞ÷�êóã�êëÚ�ÙÍì!ðÂÙGü±á3ä�Ù � 1 üjê Ú>ÛtÝ�ã�±�Ù�ÛtÝ®÷3Ù*Ùmã�ÚÜêëï_Ý�Ú�ÙÍãMá�ü@Ý�ñóñ¤äÜÙb·	þ|êóä�ÙmìÎÚÜäÜÝ�ÞtãyêëÚ�êóá�Þ�ã � 1 üjÞtá�ÚC±�Ù�Þ|Ù²Ùmì!Ú�á_êóïgýtþrÚ�Ù�Ùmã�ÚÜêëï_Ý�Ú�ÙÍãMá�üÚ�ÛtÙ�ÚÜäÜÝ�ÞtãyêëÚ�êóá�Þ�ãSü±äÜá�ï ÚÜÛ|êóãOñòÝ�ãyÚ�ãyÚÜÝ�Ú�Ù � 1 üp±pÙ*ÛtÝ®÷3Ù>Ý�ý�Ý�Þ|ÙÍñÂá�ü �täÜï_ãSÚÜÛ|Ù²Þ�±pÙ*ïÆêëû3Û	Ú�ÛtÝ®÷3ÙMÚÜá<êóïÆý|þrÚ�Ù*ÚÜäÜÝ�ÞtãyêëÚ�êóá�Þ�ã@ü±á3äÚ�ÛtÙ�ñóÝ3ã�ÚMãyÚÜÝ«ÚÜÙÍãOá�üYÙmÝ�øÈÛ!ýtÝ�Þ|ÙÍñ�ïÆÙ²ï`ðÂÙ²ä �× ��1 ü�±pÙ]Ý3ã�ã�þ|ïÆÙÆÚ�ÛtÙ]ãyÙÍñëñSá�ô´÷«Ý�ñëþ|ÙÎì|êóãyÚ�äÜêëðtþrÚ�Ùmã�ê � ê � ì �]Ú�è�ýÂÙ�1-1�Ù�²�ÚÜä�ÙÍïgÙ_÷«Ý�ñëþ|Ù)Ý�ã�êóÞÀâMû�þtêëäÜä�ÙÍû3Ý�ð|êëäÜêòÝ)Ý�Þtì �"êóäÜÝtå

�������tå3ÚÜÛ|Ù�êóÞ3ÚÜÙ²û3äÜÝ�ñÂá«÷3Ù²ä '"Û�Ý�ãfÝ�ÞTÝ�Þ�Ý�ñóè3ÚÜêóø>ü±á3ä�ïL±fÛ|êóøÈÛ!ï_Ý�ß3ÙÍãOÙÍÝ3øÈÛ)øÍÝ�ñòøGþ|ñòÝ«ÚÜêëá3Þ)á�üÕÚÜÛ|Ù �#²rÙÍì)ý�á3êëÞ	ÚMÙmÝ�ã�êëÙÍä��
° �mâ�øGÚ�þtÝ�ñëñóè»Ý�ãMÚ�Û|Ùgý|äÜá�ì|þtø�Ú*á�ü@Ú�±�áÎÙ�²rýÂá�Þ|ÙÍÞ	Ú�êòÝ�ñòã�.�á�ÞtÙ�ü±á�ä>Ú�ÛtÙ`Þ�þ|ï`ðÂÙ²ä*á�üpý�á3êëÞ	ÚÜã�±fÛ|êòøÈÛ»Þ|ÙÍÙÍì"ÚÜá]ðÂÙ`ÙÍ÷®Ý�ñëþ�Ý«Ú�ÙmìêóÞ)ÚÜÛ|Ù �#²rÙÍì)ýÂá�êóÞ3Ú�øÍÝ�ñòøGþ|ñòÝ«ÚÜêëá3Þ¤å|Ý�Þ�ì]á3Þ|Ù�ü±á�äMø²á�ïÆý|þrÚÜêëÞ|ûgÚÜÛ|Ù�ü±þrÚ�þtä�Ù�÷«Ý�ñóþ|Ù�Ý�ÚOÙmÝ�øÈÛ!ý�á3êëÞ	Ú

¨��



gHjHZb\HY[e�x�Rd_T_%WI_dSi`tg�Y:k^`�cVU�`�jHep\HY[\�x�QHY^e�x:Y:jHSiY�R{aBRde�k[`�c@gHRTeXW>a4RT`IeEx�R{a4Q@aiQHY:S�a4Zijpk^a4jpZ4WI_paiZ4WIepSiRdaiRT`�e
cVW,a4ZbR{v1wHWIS�aiQHRTS2x�Rd_T_<ZbY[��jHRdZiYyjHS�a4`qkuWI_dk[jH_TW,a4Y�a4QHYn�pv-Y[\)U1`IRTe�a4S�W,a�cq`�ZbYnSba�W>a4Y[S^r

|¡m<aiQHY[ZbY�RdS�WIeqWI\p],WIe�a�WIfIY�`,m1aiQHY�eHY[S�a4Y[\q�pv-Y[\VU1`�Rde�a�Rda�RTS�aiQXW,a�aiQHY�Sba4ZbjHk^aijHZiY�Rda�UpZi`']%RT\HY^S�cqRTfIQ�a
_TY[WI\)ai`6cq`�ZiYEUHZiY^k[RdSiY��HZiSbatSba�W,f�Y@Y^Sba4Rdc"W>a4YE`Im�a4QpY@k[`Ie�aiRTe�jXW,aiRT`�e�WIeH\*Y^e�a4ZboN],WI_TjpY[S[r ��Y@YlvpWIcqRTepY
a4QpRTS�U�`�SiSbRTgHRd_TRda}oVg�Y[_T`'xyr

� � ��-4
�� � � ���	� �
P�QHY�©)`�e�a4Y � WIZi_d`VZbY[Sijp_da4S�WIZbY@\HY^SiRTfIeHY[\Na4`"fIRd]�Yya4QpY�ZbYuWI\HY^ZtWqSiY[epSiY�`ImBg1`,a4Q)aiQHY@k^`�cqUHjpa�W>a4RT`IeXWI_
gHjHZb\HY[e�W,eH\"a4QpYt\HRTS�a4ZbRTgHjpaiRT`�epS�W,SiSi`%k[RTW,a4Y^\"x�RdaiQ"a4QpY�],WIZiRd`�jHS�Y[SbaiRTcVW,a4`IZiS[r �~Y�g1Y^f�RTeqx�Rda4Q6W@SiRdeHf�_TY
_T`%kuW>a4RT`Ie6YlvpWIcqUH_TYyW,eH\NaiQHY[eNcq`#]IYna4`�a}x:`V_T`%kuW,aiRT`�epS[r

P�QHZi`IjHf�QH`�j-anx:Y�m�`%k[jHSt`Ie.Y^SbaiRTcVW,a4RdeHfVaiQHY�\HRTS�a4ZbRTgHjpaiRT`�e)`Im�Y[e�a4Z�o*m�Y[Y^SyWIeH\!SiY^_T_ �}`I�!],WI_TjpY[S[wCW,S
a4QpY[SiY�WIZiY�aiQHY�UXWIZ4W,cVYla4Y[ZbSqaiQXW,aqkuW,eHeH`Iaqg�Y)Y^Sba4Rdc"W>a4Y[\ m�Zb`�c¬Sba4W,a4Rdk�cV`%\HY[_dS�`ImtcVWIZb�IY^aiS[r ]�`IaiY
a4QHW,a2a4QpRTS�k�QH`�Rdk[YncqRTeHRdcVRd�[Y^S�aiQHYnRTeHk^ZiY[WISiYnRde�k[`�cqUHjpa4W,a4Rd`�eXWI_�gHjHZb\HY[eNRTe6cq`']%RTeHf�m�Zb`�c aiQHYncVW,a4ZbR{v
RTe�]IY[ZiSbRT`�eqa4`Ea4QHY��pv-Y[\�U�`�RTe�a���m�Zb`�c D Wna4` D g6WIg�`']�Yu�lwHW,S�x�Y[ZbY�x�YtWI_dSi`ya4`@Y^SbaiRTcVW,a4Y�UXWIZiWIcqY^a4Y^ZiS�`Im
a4QpY�UHZb`I�Ha:m�jpeHk^aiRT`�e�w�a4QpY��pv-Y[\�U�`�Rde�a�x�`�jH_d\6QXWu]�Y�ai`@g�Y�Yl]IW,_TjXW,aiY[\6cVWIe�oFcq`�ZiY�a4RdcVY^S�aiQXWIe6R{a�x�Rd_T_
g�YEYl],WI_TjXW>a4YnRTe�aiQHYyZiY[SbjH_daiS�UHZiY^SiY[e�aiY[\�g�Y[_d`'x ��x�QpRT_TY�a4QHYycVW,a4ZbR{v�Rde�]�Y[ZbSiRd`�e�`�eH_do"`-k^k[jHZbS�`IeHk[Yu�lr

|}e�g�`IaiQ�YlvpWIcqUH_TY^Stx:YqQXWu]�YF\H`�epYFWI_T_�kuWI_dk[jH_TW,a4Rd`�eHS�m�`IZnSiR{v*S4WIcqUH_dY�\HY[SbRTf�epS[wOWI_T_�`Im�x�QHRTk�Q�WIZbY
UXWIepY[_TS^r ��Y6k[`�epSiRT\pY[Z�],WIZ�o%RTeHf�aiQHY"aiRTcqYV\HRdcVY^eHSiRd`�e7�9�bP ���yg1Yla}x:Y^Y[e3PK � WIeH\ PK =#� w�WIeH\�a4QpY
e�jHc�g�Y[Z�`ImOcVWIZi�,Y^aiS�`�Z:a4QpYnk[Zi`ISiS�SiY^k^a4Rd`�eXWI_1\HRTcqY[epSiRT`Ie.�
`�jHZ�� � ����g�Y^a}x�Y[Y^e �  ¨��Iª w �  �Iª�ª wXW,eH\
�  ='ª�ª�ª r�©)jpk�Q�`ImHa4QpY:YuW,Zi_TRdY[Z�x�`�Zi�y`�e�Y[e�a4Z�o�x:WISB`Ie@ZiY^_�W,aiRd]IY[_doyRdSi`�_TW,a4Y^\�cVWIZb�IY^aiS���SiY[Y:£:ZiY^SieXW,QXWIe
WIeH\3¤�Y[RdSiS^w ='��¦�§ w�WIeH\3©)WI�[�^Y[`Hw ¨Iª�ª�¨ �lr)P�QHY�e�jHc�g�Y[Z�`Im�ZbY[_TW,a4R{]�Y[_{o!RTSb`�_�W,aiY[\�c"WIZb�IYla4S�Rde3«-`�jpaiQ
�nWI�,`Ia�WtRdS ¨��Iª w,x�QHRTk�QqYlv-UH_TWIRTeHSB`�jHZ�Sbc"WI_d_TY^Sba�SiWIcqUH_TY2SbRT�^YIw�WIeH\�aiQHY�SijHUpU1`�Z�a�`Im�`�jHZ �t],WIZiRTWIgH_dY�x:WIS
k�QH`�SbY[eNa4`Ff�Rd]IYyjHS�a4QHYEWIUHUpZi`uv-RTcVW,a4YnZiWIeHf�Yn`Im�U�`�UHjH_TW,a4Rd`�e�SiRd�[Y[S�Rde�aiQHY�«-`�jpaiQ��nW,�I`Ia4WFcVWIZb�IY^aiS[r

�~Y)ZiY^U1`�Z�a6W!SiY^_TY^k^a4Rd`�e¥`,m�a4QpY�ZiY^SijH_{a4SFa4QXW>a"SbY[Y[c Sbj � k[RTY^e�a6a4`.k[`�e�]IY^oha4QHY)UHZi`�gp_TY[cqS�a4QXW>a
kuW,e WIZiRdSiYqRTe.jHSiRdeHf�aiQHY[SbYVa4Y^k�QHeHRd�%jpY[S[r)P�QHY6ZbY[U�`�ZbaiY[\~S�a�WIep\XWIZi\~Y[ZiZb`�ZiS@WIZiYVk[`�cqUHjpaiY[\.m�Zi`�c®a4QpY
\HRdSba4ZbRTgHj-a4RT`Ie�`ImBY^SbaiRTcVW,a4`�ZbS2`']�Y^Z�RdeH\HY[U�Y[ep\HY[e�at©)`�e�a4Y � WIZb_T`F\XW,a4WFSbY^aiS[r

� ��� � RTF d)EÍb��<HGF �$ZÎQfJ*XjE²Z<b ��� J ��� HGF �
� jHZ�SiRdeHf�_dY�_T`%kuW>a4RT`Ie6YlvpWIcqUH_TY�jHSiY^S�W � `IjHZieH`,a�cV`%\HY[_�x�RdaiQ�_TRTepYuWIZ�\HY[cVWIeH\�a4`�\pY^a4Y^ZicqRTeHYn`Ijpa4UHj-a
WIeH\NUHZb`I�Ha4S�k[`IeH\HRdaiRT`�eHWI_<`�e~�,�������&r � QXWIepf�Y[S�RTe �VSbQHRdm�a�aiQHYy\HY[cVWIeH\Nk[jHZ�]�Y�`#]IY[Z�a4RdcVY,¢pa4QHYlo�UH_�Wuo
a4QpYnZi`�_dYn`ImOU1`�UpjH_�W,aiRT`�e"SiRT�^YnRTeN£:ZbY[SieHWIQXWIeNWIeH\)¤�Y[RTSbSE� ='�I¦�§ �lrB��UHUHZb`�UHZbR�W,aiYnk�QH`�RTk^Yn`ImOUXWIZiWIcVYla4Y^Z
],WI_TjpY[S�f�R{]�Y[S�jHS�a4QpYym�`I_T_T`'x�RdeHf�SiRdeHf�_dYtU1Y^ZiRd`-\�UHZb`I�Ha�m�jHeHkla4Rd`�e
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x�QHY^ZiY � w,aiQHY2f�Zb`'x�a4Q�ZiW,a4Y,w�RTSBW��XZiS�a�`�Zb\HY[Z�©�WIZi�,`']@UHZb`-k^Y[SbS���a4QpRTSOf�Y[eHY^Z4W,aiY[S�U�Y[ZbSiRTS�a4Y^eHk[Y2Rde�f�Zb`#x�aiQ
Z4W>a4Y[S^w�W6UHQHY^eH`�cqY[eXW"a}o%UHRdkuWI_d_do�`�gpSiY[Z�]�Y^\.m�`�Z�a4QHY@U1`�UpjH_�W,aiRT`�epS�`Im�Sbc"WI_d_�a4`'x�eHS��&ryP�Q%jpSta4QHY�S�a�W,aiY
],WIZiRTWIgH_dY[S:m�`�Z2aiQHYy\po%eXWIcqRTknUHZb`�gH_dY[c WIZbYq�,��� � �����lr

�~YEWISbSijHcqYna4QXW>a�aiQHYy\HY[epSiRda}o6`Im�aiQHYy\HRTS�a4ZbRTgHjpaiRT`�e�`,mBY^e�aiZbo�m�Y^Y[S�RTS�f�R{]�Y^e)g�o

� �O�  �2I�  #$ � �32 J =�� $%�+5�% 8 � J $1��2 J =�� $%� � � =#§ �
m�`�Z
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3� =-� $6�2
7�lrOP�QHRTS�RTS�W�jHeHRdcV`%\XWI_�\pRTSbaiZiRdgHjpa4Rd`�e�x�R{a4Q�U1`�SbRdaiRd]�Y�\HY[epSiRda}o�`�eH_{oEW,a�U�`�Rde�aiS 2 7 =�� $
WIeH\�W�cV`%\HYVW,a ¨�� $Xr ]�`,a4YVaiQXW,a�$!\pY^�XeHY^SFW�g�`�jHeH\XW,Zbo.`Im�a4QpY"SijpUHU1`IZba�m�`�Z���r�P�QHY"Ylv-RTS�a4Y[epk[Y
`Im�a4QHRdSng1`IjHeH\XWIZ�o*RdeHSijHZbY[Sna4QHW,ana4QHY^ZiY�x�RT_d_Bg�Y�eH`NY[e�a4Z�o*x�QHY[e!a4QpY[ZiYqWIZbYFW�Sij � k[RdY[e�a�e%jpc�g1Y^Zn`Im
RTepk[jHc�g�Y[e�aiS[r�P�QHYESiY[_d_{�¡`I�)],WI_djHYnRTS�\pRTSbaiZiRdgHjpa4Y^\)Y&v-U1`�epY[e�a4RTWI_T_{oVx�R{a4Q�UXWIZiWIcVYla4Y^Z 
�r

��e7W,k^a4jHWI_�Y[��jHRT_dRTgHZbRTjHc `ImtaiQHY�cq`-\pY[_2m�`�ZF],WI_TjHY^SV`,m2$� \ D W,eH\ 
  \ §�� x:WIS"k^`�cqUHjpa4Y^\
jHSbRTeHf�WE]IW,ZiR�W,e�a:`Im�a4QpYtWI_df�`�ZiR{a4QHc UpZiY[SbY[e�a4Y^\�RTe���WI�IY^S�WIeH\N©)k � jHRdZiY�� ='��� � ����a4QHY�]IW,ZiR�W,e�a�SiRdcVUp_do
SiQ�jpaiS�\H`'x�e a4QHY6Rde�]�Y[S�a4cqY[e�aF\HY^k[RTSbRT`�e Rde~a4QHW,a�cq`-\pY[_��&r!«%a4W,a4Y"],WIZbR�WIgp_TY ��x:WISFWI_d_T`'x�Y[\~ai`�a�WI�,Y
`�e � � ],WI_TjHY^SNW,ae\ ª�� RdeHk[ZbY[cqY[e�a4SNWIeH\$x�Y�W,_T_T`'x�Y[\$a4QHZbY[Y!f�Zb`#x�aiQ ZiW,a4Y^S��4\ ª�� � ª ��J�\ ª�� � � � r P�QHY
cVW>v-RTc�jHc e�jHc�g�Y[Z�`ImC�XZbcVS2m�`�Z�`IjHZ�UXWIZiWIcVYla4Y^ZiRT�[W,a4Rd`�e"x:WIS�eHRTepY^a4Y^Y[e�wJW,eH\NaiQHRTS�RdcVUp_TRTY^S�aiQXW,a�a4QpY
�bk[WIZi\HRdeXWI_dRda}o��@`Im�aiQHYnSba4W,a4Y�SiUXWIk^YIwX`�Z�a4QHYne�jHc@g1Y^Z2`ImO\HRTS�a4RdeHk^an�,��� � ������]�Y^k^ai`�ZiS�U�`�SiSbRTgH_dYIw-RTS2W,g1`�j-a
a}x�`Va4Qp`�jHS4W,eH\�SbY^]�Y^e*Q�jHeH\HZbY[\�r:P�QHY ��\XW,a�W �qx:WIS�`�gpa�W,RTeHY^\)g�o�jHSbRTeHfFa4QHYyk^`�cVUpjpa4Y^\�Y[��jHRd_TRdgHZiRdjHc
U�`�_TRdk[RTY^S:a4`FSbRTc�jH_TW,a4Y�S4WIcqUH_TYnUHW,a4QHS^r�P�QHYyS4WIcqYy\XW,a�W�x:WIS�jHSiY^\)m�`�Z�W,_T_�Y^Sba4Rdc"W>a4`�ZbS[r

� ;3� ;3� � ' 	 � 1 � 	 � /-� � � &.' � 4?+(6 13' �S� 		: � 43� + � �5-('�1 ;
P�WIgH_TY = UHZb`']-Rd\HY[SEa4QHYVZiY^SijH_{a4S[rNP�QHY"�HZiSba@UXWIeHY^_�`,m�a4QHYqa�WIgH_dYVRdS@W �bUHR{]�`Ia
�)a�W,gH_TYFx�QHRTk�Q~\HY^�XepY[S
a4QpYqY^SbaiRTcVW,a4`�ZbStRTe�aiQHY�\HRd�1Y[ZbY[e�aEk[`�_djHcqeHS[r�P�QpYF�HZiSbaEZb`#x `Im�a4QXW,ayUHWIeHY[_�SbU1Y^k[R{�XY[Sna4QpYq`Ig%�bY[kla4Rd]IY
m�jHeHkla4Rd`�e.� � s��:jHSbY[\�r�|¡m���.  ª x:Yt�Ha�aiQHYycVY[WIe.�
`']IY[Z�WI_T_1`�gHSbY[Zb],W,aiRT`�epS��:`ImCa4QpYnY[e�a4Z�o�WIeH\�Ylv-R{a
UHZb`�gXWIgHRd_TR{a4RTY^S�UpZiY[\pRTk^aiY[\.g�o*a4QHYFcq`-\pY[_Bai`�aiQHY�\XW,a4Wpw�Rdm��/.  = x:YqjHSbYFaiQHYFUHSiY^jH\H`N_TRd�IY[_dRTQH`%`%\�w
WIeH\)Rdm���.  ¨ x�Y�cqRTepRTcqRT�[Y�a4QHYESijHc `ImBSi��jXWIZbY[St`,mBa4QpY�\HR{�<Y^ZiY^eHk[Y�g1Yla}x:Y^Y[e*a4QpY�Y^cVUHRdZiRdkuWI_�W,eH\
a4QpYEY^SbaiRTcVW,a4Y^S�`Im�aiQHYySba4W,a4YnSbU1Y^k[Rd�HkEY^e�a4Zbo�UpZi`�gXW,gHRT_dRda4RdY[S�x:Y^RTf�Q�a4Y^\)g�o6aiQHYyRTe�]�Y^ZiSbY�`ImOa4QpYEe�jHc@g1Y^Z
`Im1a4RTcqY[S�a4QHW,a�a4QHY�\XW,a�Wn]%RTSbRda4Y^\VaiQXW,a�Sba�W>a4YIrBP�QHYt��¤7Zi`'x$`Im1a4QHY�UHRd]I`Ia�a�WIgH_dY�RdeH\HRdkuW,aiY[S�x�QHRTk�Qq�XZiS�a
Sba4WIf�YtUpZi`�gXW,gHRT_dRda4RdY[S�WIZbYtjHSiY^\�RTe6Y^Sba4Rdc"W>a4RT`Ie�rB|¡m � �  = x:YtjpSiY[\��bS�a4ZbjHk^aijHZ4WI_ �@a4ZiWIeHSbRda4Rd`�e6UHZb`�gXW>�
gHRd_TRdaiRTY^Sn��x�YEY[SbaiRTcVW,a4YyY^e�aiZboNWIep\)Y&vpR{a�UHZi`�gHWIgHRT_dRdaiRTY[S:WIeH\NjHSiYya4QpY[c WIeH\�a4QpY�gHRdeH`�cqR�WI_Jm�`�Zbc�jH_�W@ai`
°È×�ØVÛ|Ù²Þ	�2*�9 ' �	�|å
�2*�� × 9 ' �	�E±fêëÚ�Û4ý|äÜá�ðtÝ�ð|êëñóêëÚ�è ' � ��Ý�Þtì
�2*�� × 9
�@±fêëÚ�Û4ý|äÜá�ðtÝ�ð|êóñëêëÚ�è ' �	���4ùOÛ|Ù!Ú�äÈÝ�Þtã�êëÚ�êóá�Þý|äÜá�ðtÝ�ð|êóñëêëÚ�êóÙÍãB±fÛ|ÙÍÞ��2* 9 T ' �	�)Ý�äÜÙÆÝ�ÞtÝ�ñëá3û�á�þ�ã²å�Ý�Þ�ìE±fÛ|ÙÍÞ��2*�9 �|å��2*�� × 9 ��±fê ÚÜÛ ýtä�á3ðtÝ�ð|êóñóê Ú�è-' �!Ý�ÞtìaïÆá«÷�ÙÍã>ÚÜáÙÍÝ3øÈÛ`á�ütÚ�ÛtÙOÝ�ñ ÚÜÙ²äÜÞtÝ«ÚÜêë÷3ÙÍã-±fê ÚÜÛ<ýtä�á3ðtÝ�ð|êóñóê Ú�è ' � � �Õâ�Ú@øGá3ä�Þ|ÙÍäÜãÕá�ü�Ú�Û|ÙOýÂÙ²äÜïÆêóãÜãyêóð|ñóÙ N>÷«Ý�ñëþ|Ùmã²å®ÚÜÛ|Ùfý|äÜá�ðtÝ�ð|êóñëêëÚ�è�á�ü�ïÆá«÷�êóÞ|ûá�þ|ÚMá�ü�B9êòãMã�ÙGÚfÚÜágöÍÙ²äÜágÝ�Þtì!ê ÚÈãfý|äÜá�ðtÝ�ð|êóñëêëÚ�è_êóã�Ý�ì|ìrÙmìÎÚÜáÆÚ�Û|Ù�ÞtÙ�²�ÚMøGñóá3ã�ÙÍãyÚOÞ�þ|ï<ð�ÙÍä��
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k[`IcVUHj-a4Y�aiZ4WIeHSbRdaiRT`�e6UpZi`�gXW,gHRT_dRda4RdY[S4�lw�x�QHY^ZiYuW,S�R{m ���# ª x�YnjHSbY[\�a4QHYnY^cVUpRTZiRdkuWI_XaiZ4WIeHSbRdaiRT`�eVUHZi`�g%�
WIgHRd_TR{a4RTY^SE�
`�Z �� Rde)a4QpY@eH`Ia4W,a4Rd`�e)WIg1`']IY'�lr�P�QHY��ts¥Zi`'x­RdeH\HRTk[W,a4Y^S�Qp`#xAaiQHY��HZiSba�Sba4WIf�Y@Y^SbaiRTcVW,a4Y^S
`Im:�T�9."�:3 �P�P�/�"�43 �b��WIZbYnk[`�cqUHjpaiY[\�r�|¡m�� .  = a4QpY[e��T�9."�:3 � ���/�6�:3 �b�:WIZiY�k[`�cqUHjpaiY[\6]%R�W�W@epY[SbaiY[\
�pv-Y[\~U1`�Rde�auw�x�QHY[ZbYuWIS�Rdm ��.  ª a4QpY[SiYF],WI_TjpY[S�WIZiY�m�`�jHep\~g�o.WNSbRTeHfI_TYFc"W>a4ZiR v�Rde�]IY[ZbSiRT`Ie~W,aEa4QpY
g�Y[f�RdeHeHRTepf�`ImBY[WIk�Q�ZbjHe�r

�BWIepY[_<� UHZb`#]%Rd\HY[S�a4QHY�ZiY[SbjH_daiS�x�QpY[e �  ='ª�ª�ª WIeH\"PK ='� r�P�QHY^SiYtZbY[Sijp_da4S:WIZiY�ZiY[WISiSbjHZiRdeHf�SbRTeHk^Y
a4QpY^oERTeH\pRTkuW>a4Y�a4QXW,a[w�W,a�_TY[WISba�RTeEa4QHY�`�eHY�_T`%kuW,aiRT`�eEcq`-\HY^_¸w'x�RdaiQ�W�gHRTf�Y[eH`�jpf�Q�S4W,cVUH_dY:W,_T_�Y[S�a4Rdc"W,ai`�ZiS
��x�`�Zi�0�EZiY[WISi`�eHWIgH_do�x�Y[_d_O��aiQH`�jHf�QFa4QpY[ZiY�RTS�Sb`�cqY�RdeH\HRdkuW,aiRT`�e�RdeFaiQHRTS�UXW,eHY[_HaiQXW,a�UHSiY^jH\H`�c"W>v-Rdc�jHc
_TRd�IY^_TRTQp`-`%\~\H`%Y[S�x�`�ZiSbY�a4QXWIe3a4QpYN`,a4QHY^Z�Y[SbaiRTcVW,a4`IZiS�� �}� r ��WIeHY[_�£ UHZb`#]%Rd\HY[SFY[S�a4Rdc"W,aiY[S�m�Zb`�c `�jpZ
SicVWI_d_TY[S�a�S4W,cVUH_dYyWIeH\NW,a�a4QHW,a�S4WIcqUH_dYnSiRT�^Ynx:Yy_TY[WIZie�cq`�ZiYyW,g1`�j-a�a4QHYyY[S�a4Rdc"W,ai`�ZiS9�HU�Y[Zbm�`IZicVWIeHk[Y,r

��_d_:a4QHY�Y^Sba4Rdc"W>a4Y[SF`Im $~RdehUHWIeHY[_�£ SiY^Y[c¬ai`.QHW']IY*WIe3jHU�x:WIZi\LgHR�W,SFWIeH\3a4QHY�gHRTWISqWIUHU�YuWIZbS
_�W,Zif�Y^Z�RdeNaiQHY � s! = �
`�Z�UHSbY[jH\H`�cq_TYu�:Y[S�a4RTcVW,ai`�ZiS^r � eNa4QHY�`Ia4QpY[Z�QXWIeH\�aiQHY � s
 ª Y[S�a4RTcVW,aiY[S�`Im

LWIZiY �bZbRTf�Q�ay`�e��HwOWIeH\�a4QHY � s! = Y[S�a4RTcVW,aiY[SyWIZbYqk^_T`�SbYIwCgHjpayaiQHY � s
 ¨ Y^Sba4Rdc"W>a4Y[Sn`,m 
hkuWIe.g�Y
UHZb`�gH_TY^c"W>a4RTk,r
]�`Ia4YyWI_dSi`�a4QHW,a2a4Qp`�jHf�Q�a4QHY^ZiYncVWuo6g�YyWFgpR�WIS�UHZb`�gH_dY[c Rde�Si`�cqYn`ImCa4QpYEY^SbaiRTcVW,a4`�ZbS[w
Y^]IY[e~W,aE`�jHZySicVWI_T_dY[S�anS4WIcqUH_dY�SiRT�^YIwCa4QHYFUXW,Z4WIcqY^aiY[ZnY[S�a4Rdc"W,aiY[SEWIZbYq��jHR{a4Y�UHZbY[k^RTSiY���aiQHYFYlv-k[Y^Upa4Rd`�e
QHY^ZiYERTS2a4QpY � s! ¨ Y[S�a4Rdc"W,aiYy`Im 
!x�QHRdk�Q)Sb`�cVYla4RdcVY^S�RTS�eH`Ia�x�Y[_d_OY^SbaiRTcVW,a4Y^\J�lr�©)`IZiY[`']IY[ZtW,S���WIeHY^_
� SiQH`'x�S[w%`�eHk^Y2x:Y�RdeHk[ZbYuWISbY2a4QHY�SbRT�[Y�`,m�aiQHY�\XW,a4WnSiY^a�aiQHY�gHRTWIS�UHZb`�gH_TY^c \HRdS4WIUpU1Y[WIZiS�ZiW,a4QpY[Z�Z4W,UHRT\H_{o�r

��e3jHU�x:WIZi\hgHR�W,S�RTef$.RTcqUH_TRdY[S�W*\H`'x�e�x:WIZb\LgHRTWIS�Rde�a4QHY�Y^Sba4Rdc"W>a4Y6`Im =�� $Jr�sX`�Z@aiQHY � s! =
Y[S�a4Rdc"W,ai`�Z2`�Z�UHSbY[jH\p`"cq_TYtY^Sba4Rdc"W>a4`�Z:aiQHYyY[S�a4RTcVW,aiYn`Im =�� $VQXWIS�ai`qg�Yy_T`'x�Y[Z�a4QXW,eNaiQHYy_T`'x:Y^Sba�Y[S�a4R{�
cVW,a4Y^\NY^e�a4Zbo�],WI_djHYEW,a�x�QHRdk�Q)Sb`�cVYyU�`Ia4Y^e�a4R�W,_�Y[e�a4ZiWIe�a�Y^e�a4Y[ZbY[\�r�|}e)Sbc"W,_T_�SiWIcVUp_TY[S2aiQHYycVRdeHRTc@jHc
Y[S�a4Rdc"W,aiY[\�Y^e�a4Zbo�],WI_TjHYqx�RT_d_�aiY[eH\�ai`*g�Y6_T`'x�Y[Z@aiQXWIe�a4QpY6cVRdeHRTc@jHc a4ZbjHY6Y^e�aiZbo.],WI_TjHY,w�WIeH\~x�Rd_T_
a4Y^eH\�a4`�cVWI�,Y �$�7�$Xr � eHYnkuW,e�jHSiYyW�SbY[k[`IeH\�`�Zi\HY^Z2Ylv-UXW,eHSiRd`�e�a4`�_d`-`��qW,a:a4QHYnSbc"WI_d_JS4WIcqUH_TY�gHR�W,S
RTe)a4QHY �/.  ª Y[SbaiRTcVW,a4`IZ�`Im=$NWIeH\�SbQH`'x­a4QXW,atRda�\HY[U�Y[eH\pSn`�e*a4QHY@\HY[ZbRd],W,a4R{]�Y�`Im�a4QHY@\HY[eHSbRda}o)`Im$*W,anaiQHYqU1`�Rde�a4Stx�QHRdk�Q~f�Y^eHY[ZiW,a4YFY[e�aiZbo�rq|}e�WI_Tcq`�SbaEW,_T_B`,m:a4QpY[SiYq`�gHSbY[Z�]IW>a4RT`IeHSna4QHRdSn\HY[ZbRd],W,a4R{]�Y�RdS
U�`�SiR{a4Rd]IYIwXW,eH\NaiQXW,a�WIk^k[`�jpe�aiS�m�`IZ2a4QHYyU�`�SiR{a4Rd]IYn\HY^]%RTW,a4Rd`�eHS�RTe�aiQH`�SiYyY^Sba4Rdc"W>a4`�ZbS[r]�`�cVW,aiaiY[Z�a4QHY�SiWIcVUp_TY@SbRT�^Y@a4QHY
�/.  ª ��`�ZtSiRdcVUp_TYEcVYla4QH`%\�`Im�cq`�cVY^e�a4S���Y[SbaiRTcVW,a4`IZiS�QHWI\
g�`Ia4Q�SicVWI_T_dY[ZygHR�W,SiY[S ��" $�SicVWI_d_TY[Zn],WIZbR�WIeHk^Y[SEa4QHY^e~a4QH`ISiY"`,m�Y[R{a4QHY^Z�a4QpY"UHSbY[jH\H`�cq_TY)� ��.  = �lw
`�Z�a4QHY�UpSiY[jp\H`�cVRdeHRTc�jpc ZC�q�
`�Z ��.  ¨ ��Y^Sba4Rdc"W>a4`�ZbS[rn©N`�ZiY^`#]IY[ZtaiQHRTS�x2WIStaiZijHYEm�`�ZtW,_T_OS4WIcqUH_TY
\HY^SiRTfIeHS[r�sX`�Z�Rde�aijHRdaiRT`�e�`Ieqx�Q�o�a4QpRTS�`-k^k[jHZbS�k^`�cqUXWIZiY�aiQHY�Zi`'x7_�W,g1Y^_TY[\ � �,��� � �����&w�x�QpRTk�QqUHZi`']%RT\HY^S
° °Íâ�ãSÞ|á�ÚÜÙÍìgê ü�±�ÙfþtãyÙMãyÚ�äÜþtøGÚ�þ|äÈÝ�ñrý|äÜá�ð�Ý�ð|êóñëêëÚ�êóÙÍãH±�Ù�±fêóñëñ|ÞtÙ²ÙÍìgÙmã�ÚÜêëï_Ý«ÚÜÙÍã[á�üÂÙÍÞ	Ú�äÜè`Ý�ÞtìgÙ�²�êëÚ@ý|äÜá�ðtÝ�ð|êóñëêëÚ�êóÙÍã[Ý�Ú@ý�á3êëÞ	ÚÜãÞ|á�ÚOá3ðtã�Ù²äÜ÷�ÙÍìÎêëÞ!Ú�ÛtÙ�ìtÝ«ÚÜÝ �MUMÙ²äÜÙ�êóãOÛtá�±�±pÙ�á3ðrÚÜÝ�êëÞ)Ú�Û|ÙÍï �@â�ãÜãyþ|ïÆÙ*Ú�Û�Ý«ÚOü±á�äMÝ<û�êó÷�ÙÍÞ;N:±�Ù*á3Þ|ñóè_á�ðtã�Ù²äÜ÷�Ù>ð�ÙÍÛtÝ®÷�êëá3äü±äÜá�ï 3 J × 
 N � L3J ° 
 N � 6 �ÆùOÛ|ÙÍÞ = 
±ê �*ê üVJ A 3 � L3J × 
?N ��6[Ú�ÛtÙ_ý|ä�á3ðtÝ�ðtêëñóê Ú�è"á�üpÙÍÞ3ÚÜä�è�êóã�Ùi·3þ�Ý�ñYÚ�á!Ú�ÛtÙ_ý|ä�á3ðtÝ�ðtêëñóê Ú�è"á�üpÙÍÞ3ÚÜä�èêóÞ$ã�ÚÈÝ«Ú�Ù6J × 
?N ��Ý�Þtì Ú�Û|Ù)ý|äÜá�ðtÝ�ð|êëñóêëÚ�è�á�üfÙ�²�êëÚ`êòã�öÍÙ²äÜá .[êëüVJ A 3 J ° 
 N � L�����" 6SÚÜÛ|ÙÎÙ²Þ	ÚÜä�è ý|äÜá�ðtÝ�ð|êëñóêëÚ�è�êòã`ã�ÙGÚ�ÚÜá»ö²ÙÍä�á�åÝ�Þ�ì»ÚÜÛ|Ù_Ù�²rêëÚ�ý|ä�á3ðtÝ�ðtêëñóê Ú�è"êòã�ã�ÙGÚ�Ú�áTÚÜÛtÝ«Ú�Ý�Ú5J ° 
?N � .jÝ�Þ�ì 
¦êëêóê �*êëü�Ú�Û|ÙÍä�Ù_êòã�Ý!Û|á�ñóÙÆêëÞtã�êòìrÙÆÚ�Û|ÙÎã�ÙGÚ 3 J × 
 N � L3J ° 
 N � 6@Ú�ÛtÙÙ�²rêëÚ�ýtä�á3ðtÝ�ð|êóñóê Ú�èÆêòãpã�ÙGÚOÙb·	þtÝ�ñ�ÚÜá�ÚÜÛ|Ù*ø²ñëá	ãyÙmã�Ú�á�ðtã�Ù²äÜ÷�Ùmì_Ù�²rêëÚ�ýtä�á3ðtÝ�ð|êóñóê Ú�ègð�ÙÍñëá�±.ê Úmå|Ý�ÞtìÆÚÜÛ|Ù*Ù²Þ	Ú�äÜè_ý|äÜá�ðtÝ�ð|êëñóêëÚ�è<êòãOãyÙ²ÚÚ�á!ÚÜÛ|Ù_øGñóá3ã�ÙÍãyÚ*á3ðtãyÙÍä�÷3ÙÍì"ÙÍÞ	Ú�äÜè»ý|äÜá�ðtÝ�ð|êëñóêëÚ�èTÝ�ð�á«÷3Ù<êëÚ�� 1 ü1±�ÙÆþtã�Ù<ÙÍïgýtêëäÜêóøÍÝ�ñ[ý|äÜá�ð�Ý�ð|êóñëêëÚ�êóÙÍã�Ý�Þtìy±�Ù_ãyá3ïgÙ²Ú�êóïÆÙÍã*û�Ù²ÚÚ�á]Ú�ÙÍä�ïÆêóÞtÝ�ñYøGá�Þ�ìrê ÚÜêëá3Þtã�±fÛ|êóøÈÛaÝ�äÜÙ�Þ|á�Ú*÷	êòã�ê ÚÜÙÍì"ý|äÜêóá�äMÚÜáÎÚÜÛ|Ù�ÚÜÙ²äÜïgêóÞtÝ�ñÕýÂÙ²äÜêëárì�å�Ý�Þ�ì"Û|Ù²Þ�øGÙ<ì|áÎÞ|á�Ú*ÛtÝ®÷�Ù`Ù²ïÆý|êóä�êòø²Ý�ñÙÍãyÚ�êóï_Ý«ÚÜÙÍã�á�üpÚÜäÜÝ�ÞtãyêëÚ�êóá�Þ ý|äÜá�ðtÝ�ð|êóñëêëÚ�êóÙÍã�� �|á3ä�Ú�ÛtÙÍã�ÙÆÚ�äÈÝ�Þtã�ê ÚÜêëá3Þtã�±�ÙÆÚÜÝ�ß3ÙgÚ�Û|Ù]Ý®÷3Ù²äÈÝ�û3Ù�Ú�äÈÝ�Þ�ãyêëÚ�êóá�Þ ý|äÜá�ðtÝ�ð|êëñóêëÚ�êóÙÍã�ü±á3äÚ�ÛtÙ�øGÙ²ñóñòãOÞ|ÙÍÝ�ä�Ùmã�ÚOÚ�ágÚÜÛ|Ù�Ú�ÙÍä�ïÆêóÞtÝ�ñ2ø²Ù²ñóñ�±pÙÍêëû3Û	Ú�ÙÍì)ð�èÎÚÜÛ|Ù�Þ�þ|ï`ðÂÙ²äfá�ü2Ú�êóïÆÙÍãOÚÜÛ|ÙÍã�Ù�øGÙÍñëñòã�±�Ù²äÜÙ*á3ðtã�Ù²äÜ÷�ÙÍì �
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a4QpYqe�jHc@g1Y^Z�`Im�Sba4W,a4Y^S�Yl]�Y^ZE]%RTSbRdaiY[\!RTe�a4QpYVZbjHe�� � ¨ D x�QHY^e~PK � W,eH\ ��¨I� x�QHY[e�PK ='� �lw�a4`�a4QpY
e�jHc�g�Y[Zy`Im:`�gHSiY^Zb],W,aiRT`�eHSq��`�Z9. � ��w =#¨I�Iª x�QHY[e�PK � WIep\ D §I�Iª x�QHY[e�PK ='� �lrFP�QXW,aERdSyx�QpY[e
PK � x�Y�WIZiYyk[`IeHSbaiZijHkla4RTepfVa4QpYEZb`'x�S�`Im�a4QHYEY[cqUHRdZiRTk[WI_1aiZ4WIepSiRdaiRT`�e�UpZi`�gXW,gHRT_dRda4RdY[S:x�QpRTk�QN\HY^aiY[ZicqRTepY
a4QpY6©�W,Zi�I`'].a4ZiWIeHSiR{a4Rd`�e!c"W,aiZiR v<wOWIep\�a4Q�jHSEa4QHZb`�jHf�Q.a4QHYqRTe�]IY[ZiSbYVm�`�Zbc�jH_TW�aiQHYVk^`�e�a4Rde%jHW,a4Rd`�e~W,eH\
Y[e�aiZbo�],WI_djHY[S^w�x�R{a4Q a4QpZiY[Y�`IgHSiY^Zb]�Y^\LaiZ4WIeHSbRdaiRT`�eHS��
`�e3Wu]�Y^Z4WIfIY'�lr~��SqW*ZiY^SijH_{aF`�eHY�cqRTf�Q�a�Y&vpU�Y[kla
a4QpY@Y[S�a4Rdc"W,aiY[S�`Im�k[`Ie�aiRTe�jXW,aiRT`�e�WIeH\*Y^e�a4ZboN],WI_TjpY[S�ai`"k^`�e�a�WIRde*eH`�e�a4ZbRd]%R�W,_OSiWIcqUH_TRdeHfFY[ZiZb`�Z[w<WIeH\�W,S
Ylv-UH_TWIRTepY[\�RdeNaiQHY@_TWISba�SbY[k^aiRT`�eNa4QXW>a�Y^ZiZi`IZ�RdS�_dRT�IY^_do6ai`"QXWu]IY@c�jHk�Q�_�WIZbf�Y[Z�RTcqUXWIkla4S�`�eNa4QHY�UHSiY^jH\H`
cVW>v-RTc�jHc _TRd�IY^_TRTQp`-`%\�WIeH\�aiQHYyUHSiY^jH\H`"cqRTepRTc�jHc ZC��Y[SbaiRTcVW,a4`IZiS2a4QHWIe)`Ie�aiQHY � s! ª Y^SbaiRTcVW,a4`�Z^r

�$QXW,aERTSyS�a4ZiRd��RTeHf�RTS��bjpSba�QH`'x x:Y^_T_�aiQHY � s
 ª Y^Sba4Rdc"W>a4`�Zn\H`%Y[Snx�R{a4Q!a4QHRdSEe�jHc@g1Y^ZE`,m2`�gHSbY[Z��
],W,a4Rd`�eHS^r��2anPK =#� a4QHY^ZiY@RdStWIe*W']IY[ZiWIf�Y�`Im�SbR{v)`�gHSbY[Z�]�Y[\�aiZ4WIeHSbRdaiRT`�eHS�U�Y[Z�S�a�W,aiY�]%RTSbRdaiY[\�WIep\�a4QXW>a
SiY^Y[cqS2a4`Fg�YtY[eH`IjHf�Q�a4` �beHWIRT_ ��a4QpYnUXWIZ4W,cVYla4Y[ZbS[wXW,eH\�x�Rda4Q6aiQHZiY^Yta4ZiWIeHSiR{a4Rd`�eHS:U�Y[Z�S�a�W,aiYq� W,a2PK � �
x�Y�\H`�ZiY[WISi`�eHWIgH_doNx�Y[_T_ r � m�k[`�jHZbSiY,w�YuWIk�Q!`�gHSbY[Z�]�Y[\!a4ZiWIeHSbRda4Rd`�e*Wu]IY[Z4W,f�Y[Sn`']�Y^ZyWI_T_OS4W,cVUH_dY@U�`�RTe�aiS
ZiY[WIk�QHY^\Lm�Zi`Ic aiQHY�Sba�W>a4Y�Rda�aiZ4WIepSiRdaiY[\ a4`pw�Sb` 

��� �3`�gHSbY[Zb]IY[\ha4Z4W,eHSiR{a4RT`Ie RTS�RdcVUH_dRTk^Rda4_{o � )�
�A � �_^�"��
`']�Y^Z�WI_d_<SiWIcVUp_TYnUXW,aiQHS�m�Zi`�c a4QHYyU�`�RTe�a�aiZ4WIeHSbRdaiY[\�a4`Hr

P�QHY@\pRd�1Y[ZiY^eHk[Y^StRTe�a4QpY�\HRdSbaiZiRTgpjpa4Rd`�eHS�f�Y[epY[Z4W>a4Y[\�g�o�aiQHY@W,_da4Y^ZieXW>a4Rd]IY��/.  ª Y[S�a4RTcVW,ai`�ZiS�WIZbY
SicVWI_d_¸r 
�`'x�Y^]�Y^Z�a4QHY^ZiY�WIZbY � ��A���
�\pRd�1Y[ZiY^eHk[Y^S�RTe�a4QHY^RTZEk[`�cqUHjpa4W,a4Rd`�eXWI_�gHjHZb\HY[epS[r �$QHY^e3x�Y6jHSbY
SbaiZijHkla4jHZiWI_�UHZb`�gXWIgpRT_TR{a4RdY[S�� ��¤  = ��x:YnQHW']IYna4`�k[`IcVUHj-a4YtY^Rda4QpY[Z�W�cVW,a4ZbR{vqRde�]IY[ZbSiYy`�Z�W��-vpY^\)U�`�Rde�a
x�RdaiQ�m�`�jHZ�a4`ESiR v�aiRTcqY[S�a4QpY�e�jHc@g1Y^Z�`,m<S�a�W,aiY[S��
k^`�cVUHWIZiY2aiQHY � ����� � �����BZi`'xyw�x�QHRTk�QVRTS�a4QpY�e�jHc@g1Y^Z
`Im<Sba�W>a4Y[S�x�QHY^e���¤  ª w%WIeH\qa4QHY � �8"Zb`'xyw%x�QHRdk�Q"RdS�aiQHY�e%jpc�g1Y^Z�x�QpY[e���¤  = �lrB|}eqa4QHY�kuW,SiY�`,m<a4QpY
cVW,a4ZbR{v)RTe�]�Y^ZiSbYN�
R¸r�YIr�� .  ª ��a4QpRTStk[WIjHSiY^SyWIe�RTepk[ZiY[WISiY�Rde*k[`IcVUHj-a4Y�a4RdcVYE`Im�m
WIkla4`�ZbStg1Yla}x:Y^Y[e �

WIeH\ § wpW,eH\"`�epk[Y�x�Ytf�`Ea4`Ea4QHY�eHY[S�a4Y[\6�-vpY^\6U�`�RTe�a�kuWI_dk[jH_TW,a4Rd`�e�a4QHY�k[`�cqUHjpa4W,a4Rd`�eXWI_XgHjpZi\HY^e6`Im�a4QpY
SbaiZijHkla4jHZiWI_�UHZi`IgXWIgHRd_TRdaiRTY^S�RdeHk[ZbYuWISbY[Sym�jHZbaiQHY[Z^wOai`Ng�Y^a}x�Y[Y^e � WIeH\ ='ª a4RdcVY^Sta4QHYFk[`IcVUHj-a4Y�a4RdcVY@m�`IZ
a4QpYEY^cVUpRTZiRdkuWI_<UHZi`�gHWIgHRT_dRdaiRTY[S � �^r�P�QHYE`�eHYEU�`�SiR{a4Rd]IYnSijHZbUHZiRdSiYERTe�a4QpYEY^SbaiRTcVW,a4Y^S�m�Zb`�c aiQHYySba4ZbjHk^aijHZ4W,_
UHZb`�gXWIgHRd_TR{a4RTY^SBRdS�a4QHY�m
WIkla�a4QXW,a�aiQHY�RTcqUHjpa�W>a4RT`Ie�`Im1Y[e�a4Z�oFWIeH\qYlv-Rda�ZiW,a4Y^S�W,a�a4QHY�U�`�RTe�a4S�ep`Ia�WIk^aijXWI_d_do
]%RTSbRda4Y^\�\H`%Y[S�eH`Ia�SiY[Y^c ai`"k[WIjHSiY�WVeH`IaiRTk^YuWIgH_dY�gpR�WIS�RTeNa4QHY�Y[SbaiRTcVW,a4Y^S[r�P�QHRdS�RTS�a4ZbjHY@Yl]�Y^e*a4QH`�jpf�Q
a4QpY�RTcqUHjpa4Y^\*Sba4W,a4Y^SyWIZiY�x:Y^_T_�`']�Y^ZnY[Rdf�Q�a}o*U�Y[Zik^Y[e�ay`Im�a4QpY�a4`Ia4WI_�e�jHc@g1Y^Zn`Im�Sba�W>a4Y[S�ryP�QHY�epY[SbaiY[\
�pv-Y[\�U�`�Rde�a�a4RdcVY^S:WIZbYtWI_{x2Wuo%S2_TWIZif�Y^Z�aiQXWIe6aiQHY�cVW,a4ZbR{vqRde�]IY[ZbSiYta4RdcVY^S[w%gHjpa�a4QHYt\pRd�1Y[ZiY^eHk[Y�RTS�c�jHk�Q
cq`�ZiYneH`,a4RTk^YuWIgp_TYtx�QHY^eNx�Y�jpSiYySbaiZijHkla4jHZiWI_CUHZi`�gHWIgHRT_dRdaiRTY[S^r

P�QHYV©)`�e�a4Y � W,Zi_T`�ZbY[SbjH_daiStm�Zi`�c a4QHY�cq`%\HY[_Ox�Rda4Q!`�epY�Y[e�a4Z�o*_T`%kuW>a4RT`Ie�WIZiY@UHZiYlaia}o�k^_TYuW,Z[rEP�QHY
cqY^a4Qp`-\n`Im-cq`�cVY^e�a4S�Y^Sba4Rdc"W>a4`�ZbS<a4QXW>a��Ha�a4QHY�Wu]IY[Z4W,f�Y�Y[e�a4Z�oyWIeH\yYlv-R{aCZ4W,aiY[S�m�Zi`Ic a4QpY�]IW,ZiRT`IjHS�Sba4W,a4Y^S
��aiQHY ��.  ª Y[SbaiRTcVW,a4`IZiS��:QHW']IYyg1`IaiQ)g�Y^aba4Y^Z�\pRTSbaiZiRdgHjpa4Rd`�eHS�W,eH\�RTcqU1`�SbYn_TY^SiS�`ImBWqk^`�cqUHjpa�W>a4RT`IeXWI_
gHjHZb\HY[e<r)P�QHY^ZiY6RdS�ep`Ia@c@jHk�Q�\HR{�<Y^ZiY[epk[Y"Rde�aiQHYV\pRTSbaiZiRdgHjpa4Rd`�eHSy`Im2aiQHY �/.  ª Y[S�a4Rdc"W,ai`�ZiS^wBW,eH\
SiRdeHk[YEa4QHYEk[`IcVUHj-a�W,aiRT`�eXW,_�gHjHZi\pY[e*`ImBa4QHY ���  = Y[SbaiRTcVW,a4`IZ�RdS�Si`6c�jpk�Q*_�WIZbf�Y[Z^wHa4QHY^ZiY�RTS�Wqk^_TYuW,Z
UHZbY^m�Y[ZbY[eHk^Ynm�`�Z2Y[S�a4Rdc"W,ai`�ZiS�a4QXW>a�SiYla ��.  �/.  ª Y[S�a4RTcVW,ai`�Z[r�P�QpY[ZiYnRdS:]�Y^Zbo"_TRdaba4_dY�\HR{�<Y^ZiY^eHk[YnRde
Y[R{a4QHY^ZCU1Y^Zbm�`�Zbc"WIepk[Y�`�ZCRTeEk[`�cqUHjpa4W,a4Rd`�eXWI_IgHjHZi\pY[e@g�Y^a}x�Y[Y^e�a4QHY�SbRTcqUH_TY^SbaOY[S�a4RTcVW,ai`�Z[w'a4QpY�Y^SbaiRTcVW,a4`�Z
x�RdaiQ �/.  � �  � .  ª w�WIeH\�aiQHY"Y^SbaiRTcVW,a4`�Ztx�QpRTk�Q~jpSiY[S���.  � �  ª gHj-a�aiQHYVepY[SbaiY[\
°��ÍùOÛ|ÙÍã�Ù�äÈÝ«Ú�êóá3ãOÝ�ä�Ù�ï`þ�øÈÛ�±�á�äÈãyÙ>ü±á�äOÚÜÛ|Ù W � 9 ��Ý�Þtì]Ú�Û|Ù W � 9 �<ÙÍãyÚ�êóï_Ý«ÚÜá�äÈã 
¦þ|ý!Ú�áÎÝ<ü¦Ý�øGÚ�á3äfá�ü � ��� �
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�pv-Y[\)U1`IRTe�a2m�`�Z�k[WI_Tk^jH_�W,aiRTeHf�],WI_djHY[SE�W��.  = �lr
��S�ep`Ia4Y^\�w�x:Y^ZiY6x�Y�\H`�RdeHf*W*cq`�ZiYqk[`IcVUH_dYlv~UHZi`IgH_TY^c `IZ@Y[S�a4Rdc"W,aiRTeHfNcq`�ZiYVUXWIZ4W,cVYla4Y[ZbS[w�x�Y

x�`�jH_T\$SbY[Y.cV`�ZbY�`Im@W3k^`�cqUHjpa�W>a4RT`IeXWI_�UpZiY^m�Y^ZiY^eHk[Y!m�`�Z6a4QpY �/.  � �  ��.  ª `']�Y[Z�a4QpY
��.  � �  ª gHjpa2��.  = Y[SbaiRTcVW,a4`IZ[r � e!aiQHY�`IaiQHY[ZtQHWIeH\�w�aiQHY[ZbY�\H`-Y^SnSiY^Y[c ai`�g1YFW6Sb_TRTfIQ�a
RTcqUHZb`#]IY[cqY[e�a�Rde�aiQHY:S�a�W,aiRTSbaiRTk[WI_�U1Y^Zbm�`�Zbc"WIepk[Y�`ImXa4QHY�Y[S�a4RTcVW,ai`�ZOx�R{a4Q���.  = `#]IY[Z �/.  ª Rde@a4QpY
SicVWI_d_TY[S�aOS4WIcqUH_TY��
UHWIeHY[_p£��lw,WIeH\�a4QHRdS�QHY^_T\�jpU�RTeEa4QHY�_TRTcqRdaiY[\ye�jHc�g�Y[Z�`ImJZijHepS�x�Y2\HRT\Ex�RdaiQ�SicVWI_T_dY[Z
S4W,cVUH_dY@SbRT�[Y^Sta4QHY^e�a4QH`�SbY�UHZbY[SiY^e�a4Y[\�QHY[ZbYIr�«-`�R{atRTS�UHZi`�gHWIgH_doNa4QpY�kuWISbY�a4QXW>ata4QHY@k�QH`�RTk^Y�g1Yla}x:Y^Y[e
a4QpY
��.  ���  ��.  ª W,eH\*a4QHY
�/.  ���  ª gHj-a��/.  = Y[SbaiRTcVW,a4`IZiSt\HY^U1Y^eH\HSy`�e�a4QpY
k�QXWIZiWIk^aiY[ZbRTSbaiRTk^SE`,m:a4QpYVUHZb`�gH_dY[c®WIep\.aiQHYFS4WIcqUH_TYFg�Y[RdeHfNWIeXWI_{o-�^Y[\�rqP�QHYq`Ia4QpY[ZERTcqU1`�Z�a�WIe�anU�`�Rde�a
a4`VeH`IaiY�RdS�aiQXW,a�eHY[R{a4QHY^Z�`ImBa4QHY^SiY�a}x�`6Y^Sba4Rdc"W>a4`�ZbS�RdS�UHWIZbaiRTk[jp_�WIZb_do6k^`�cqUHjpa�W>a4RT`IeXWI_T_{o"gpjHZi\HY^eHSi`IcVY,¢
a4QpY�k^`�cVUpjpa4Y�a4RdcVY�x�RdaiQV`IjHZ�Sbc"W,_T_TY^Sba�SiWIcVUp_TY�SiRd�[Y�W']IY[ZiWIf�Y[\�W,g1`�j-a�aiY[eVSiY[k^`�eH\HS^wXWIeH\VRda�x:WIS�`IeH_do
WIg�`�jpatW"QXWI_{m�W"cqRTe�jpa4Y�`�e*`�jpZ�_�W,Zif�Y^SbatSiWIcqUH_TY,r�|�r�YIr�aiQHY@m�Z4W,cVYlx:`�Zb��SiQH`�jp_T\*Y^eXWIgH_dY�ZiY^SiYuW,Zik�QHY^ZiS
a4`�WIeXW,_do%�[Y�c�jHk�QVcV`IZiY�k[`IcVUH_dYlvFUpZi`�gH_dY[cqS�WIeH\J�>`�Z�Y[eHf�W,f�Y�RTeqWE��jHR{a4Y�gHR{a�`,m<Zb`�gHjHS�a4eHY^SiS�WIeHWI_do%SiRdS[r

� � 	 � RTF ��� Z �$ZÎQfJ*X[EGZgb � � J ��� HGF �
� jHZta}x�`)_d`-k[W,a4Rd`�e*YlvpWIcqUH_dY�RTSnRTe�aiQHY�SiUHRdZiR{ay`Im:©�WI�[�^Y[`J� ¨Iª�ª�¨ �tx�Qp`NY^SbaiRTcVW,a4Y^SyW�cq`%\HY[_�`,m:k^`�cF�
U�Y^a4R{a4Rd`�e3WIcq`�eHf�]�Y^Zba4RdkuWI_d_do \pRd�1Y[ZiY^e�a4R�W>a4Y[\ ��R¸r�YIrhQHRTf�QLWIeH\h_T`'x �%jHWI_TR{a}oH�@cq`IaiY[_TS^rLP�QpY)\HY^c"W,eH\
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a4QHW,aNWIcqY[_TRd`�Z4W>a4Y[Sqa4QHY!UHZb`�gH_dY[cqS�kuWIjHSbY[\ g�o$RTcqUHZiY^k[RTSbY��XZbSbaNSba4WIf�Y!Y[S�a4RTcVW,aiY[S�`ImEY[e�aiZbo7],WI_TjpY[S[r
� `�eHSbY[��jHY^e�ai_do�x�YE\p`VeH`,a�UHZiY^SiY[e�a�a4QHY^c RTe�x�QXW,a�m�`�_d_T`'x�S � � r

PBW,gH_TY D UHZb`']-Rd\HY[S�aiQHY�Y[S�a4RTcVW,ai`�ZiS6`Igpa�WIRdeHY[\�m�Zb`�c � s! ª WIep\ � s! ¨ x�QHY^e �  ='� W,eH\.  =uª�ª�ª rOP�QHY�SbaiZiRd�%RdeHftU�`�RTe�a�m�Zi`�c­a4QHRdS�a4WIgH_TY�RTSBaiQXW,a�x�QHY[e�x�Y�jHSiY �/.  ¨ ��x:Y�jHSbY2a4QHY:UHSiY^jH\H`
cqRTeHRdc�jHc Z � Y[S�a4Rdc"W,ai`�Z���a4QHYyY[S�a4Rdc"W,aiY[S�`Im 
�k[WIeNg1Yn]�Y^ZboN\HR{�<Y^ZiY[e�a�m�Zi`Ic a4QpY[RTZ�aiZijHYn],WI_TjpY[S[wJW,eH\
Y^]IY[e~x�QpY[e~aiQHY^o�WIZbYVeH`,a@Sb`�\HR{�<Y^ZiY[e�aEa4QHY^RTZn],WIZiRTWIeHk^Y[S�WIZiYqc"W,Zi�IY^\H_do*QHRTf�QpY[Zya4QXWIe.a4QH`ISiYq`Im2a4QpY
� s! ª Y^Sba4Rdc"W>a4`�ZbS[r�|}e�aiQHY�a}x�`6_T`%kuW>a4RT`IeNcq`%\HY[_�a4QpY[ZiY@WIZiY�_TY^SiS�RTeHk^jHc�g�Y[e�a4StRde)Y[WIk�Q�Sba4W,a4Y6�
SbRTeHk^Y
a4QpY^o)WIZiYEeH`'x­SiUp_TRda�g�Y^a}x�Y[Y^e*a}x:`6_d`-k[W,a4Rd`�eHS4�lr:P�QpY�WIkla4jXWI_C`�j-a4k[`IcVY^S�m�`�Z�YuW,k�Q�a4ZiWIeHSiR{a4Rd`�e�g1Y^QXWu]�Y
_TRd�IY�W@c�jH_{a4RdeH`�cqR�WI_px�R{a4Q ����\HZ4Wux�S[wHWIeH\"x�R{a4Q ����Sbc"WI_d_TY^Z�aiQHY^oVQXWu]�Yncq`�ZbY�],WIZbR�WIeHk^YIr���S�W@ZbY[Sijp_dauw
Y^]IY[e$x�RdaiQ�ZiY^_�W,aiRd]�Y^_doh_�W,Zif�Y)S4WIcqUH_TY^S[w�a4QpY*UHZiY^_TRdcVRdeXWIZbo�Y[SbaiRTcVW,a4`IZiS"`,m�k^`�e�a4Rde%jHW,a4Rd`�e7WIeH\7Y^e�a4Zbo
],WI_TjpY[S@k[WIe�g�YV��jHR{a4YVeH`�RTS�o�rNP�QXW,a@eH`�RTSbYIwOx�QHY[e k^`�c�gHRdeHY[\.x�Rda4Q�a4QHY"WIk[k^Y[e�a4jXW>a4RT`Ie�`Im2aiQHY"Y^ZiZi`IZ
° � ùOÛ|á�þtû�Ûn±�Ù`ìrêòì"øGá�ïÆý|þ|Ú�Ù�ÚÜÛ|Ù²ï 
 ±fêëÚ�Û"äÜÙÍã�þ|ñëÚÜã>ãyêóïÆêëñòÝ�äfÚÜá_Ú�Ûtá3ã�Ù�ý|äÜÙÍã�Ù²Þ	Ú�Ùmì!Ý�ð�á«÷3Ù�� �pØ Ù�Þ|á�Ú�Ù�ÚÜÛtÝ«ÚB±fÛ|Ù²Þ"è3á�þêëÚ�Ù²äÈÝ«ÚÜÙ�á�Þ)Ú�Û|Ù�ýtã�Ù²þ�ìrá_ïÆñëÙ�ÙÍãyÚ�êóï_Ý«ÚÜá�äÈã�Ú�Û|ÙÍè]á�ÞtñëèÎû3ÙGÚ�±�á�äÈãyÙ3å�Ý3ã�Ú�Û|Ù�êëÚ�ÙÍäÜÝ�Ú�Ùmì)ã�þtø²ø²ÙÍãÜãOäÜÝ�Ú�Ù�ø²Ý�Þ)á3Þ|ñóèÎû�á_ìrá�±fÞ �
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a4QHW,atZbY[Sijp_da4S�m�Zi`�c a4QpY�m�jHeHkla4Rd`�eXWI_Cm�`�Zic `Im�aiQHY@`Ig%�bY[kla4Rd]IY�m�jHeHkla4RT`Ie�RTe)a4QHY � s
 ¨ Y[SbaiRTcVW,a4`IZiS'��SiY^Y
a4QpYq\pRTSik^jHSiSbRT`�e!Rde�SiY[kla4Rd`�e D r ¨ ���(�uw�cVWI�IY^SyaiQH`�SbYqY^SbaiRTcVW,a4`�ZbStUHZb`�gH_TY^c"W>a4RTk,r���Sy`�eHY�cqRTf�Q�anY&vpU�Y[kla
a4QpY[SiYFUHZb`�gH_dY[cqSt`�eH_{o�f�Ylanx:`IZiSiY�x�R{a4Q!SicVWI_d_TY[Z�S4W,cVUH_dY[S^w�Si`�x:Y�m�`%k[jpSta4QHY�ZbY[Sbay`,m�aiQHY�\HRTSbk[jHSbSiRd`�e
`�e�a4QpY � s! ª Y[S�a4Rdc"W,aiY[S^r

� e�a4QHY�`Ia4QpY[Z�QXWIeH\�wJx�RdaiQ)aiQHRTS�S4WIcqUH_TYySbRT�[Y@WI_T_�aiQHY �/.  ª Y[SbaiRTcVW,a4`IZiS�\H`Vm
WIRdZi_{o6x:Y^_T_ r�P�QHY
Y[S�a4Rdc"W,aiY[S�`Im 
7a4QHW,a�jHSbYNS�a4ZbjHk^aijHZ4WI_�UpZi`�gXW,gHRT_dRda4RdY[S"�
R r Y,r � s! ª w�gHjpaq��¤  = �@\H`!SiY^Y[c ai`.QHW']IY
_�W,Zif�Y^Z�cVY[WIe�Si��jXWIZbY�Y^ZiZi`IZ[wHx�QHRdk�Q)_dRT�IY^_do"k[`�ZbZiY[SbU1`IeH\HS�a4`Fa4QHYnm
WIkla�aiQXW,a�a4QpY^o�QXWu]IY�a4`FRdcVUHj-a4YnY[e%�
a4Z�o�W,eH\�Ylv-Rda�Z4W,aiY[SBm�`�ZBWIg�`�jpa ¦���� `ImXaiQHY2S�a�W,aiY[S�a4QpY^o�k^`�cqUHjpa4Y:Y[e�a4Z�o�WIeH\�k^`�e�a4Rde%jHW,a4Rd`�e@],WI_TjpY[S�m�`IZ
�
k^`�cqUXWIZiY � �,��� � ������a4` � �8Am�`IZOaiQHY[SbY:k[`I_TjHcqeHS��&r�©N`�ZiY�SbaiZiRT��RdeHfHw#QH`'x:Yl]�Y^Z[w�RTSCa4QpY�ZiW,a4QHY^Z�S�a�WIZb�n\HRdm��
m�Y[ZbY[eHk^Y[S2RdeqaiQHY�k^`�cqUHjpa�W>a4RT`IeXWI_XgHjHZb\HY[epS:`Im�aiQHYtW,_da4Y^ZieXW>a4Rd]IY � s
 ª Y[S�a4Rdc"W,ai`�ZiS^r���SbaiRTcVW,a4Y^S�x�QpRTk�Q
jHSbYqS�a4ZbjHk^aijHZ4WI_BUHZi`�gHWIgHRT_dRdaiRTY[S�WIeH\ �ts! ª W,ZiY��Hm�aiY[Y[e�aiRTcqY[SnWISnk^`�cqUHjpa�W>a4RT`IeXWI_T_{o�gHjHZb\HY[eHSb`�cqYVW,S
Y[S�a4Rdc"W,aiY[SOx�QHRTk�Q�jHSbY2Y[cqUHRdZiRTk[WI_�UHZb`�gXWIgHRd_TR{a4RTY^SOWIeH\ �ts! ª w�WIep\�Y[SbaiRTcVW,a4Y^SOaiQXW,aBjHSiY2aiQHY��pv-Y^\qU�`�Rde�a
k[`Ic�gHRTepY[\ � �ns! = �2x�RdaiQ)aiQHY@S�a4Zijpk^a4jpZ4WI_OUHZi`IgXWIgHRd_TRdaiRTY^S�WIZiYEa}x:Y^e�a}o)a4RdcVY^S�cq`�ZbY�k^`�cVUpjpa�W,aiRT`�eHWI_T_{o
gHjHZb\HY[epSi`�cqYIr � ehaiQHY�`Ia4QpY[Z�QXWIep\haiQHY�Y[SbaiRTcVW,a4Y^S�x�QHRTk�QhjHSbYNaiQHY�Y[cqUHRTZbRTkuW,_�UHZb`�gXWIgpRT_TR{a4RdY[S�W,eH\
],WI_TjpY�m�jHeHkla4RT`IeNR{a4Y^Z4W,aiRT`�eHS:WIZiYn`IeH_do"WIg�`�jpa ='ª�� cq`�ZiYngHjpZi\HY^eHSi`�cqYta4QpY[e�a4QH`�SbYna4QXW,a2jHSiYna4QpYnc"W>�
a4ZbR{vVRTe�]IY[ZiSbRT`�e6WIeH\"aiQHYtY[cqUHRdZiRTk[WI_JUHZi`IgXWIgHRd_TRdaiRTY^S���a4Qp`�jHf�Q�wpWIS:ep`Ia4Y^\�w-aiQHRTS�x:`�jp_T\�RTepk[ZiY[WISiY�x:Y^ZiYtx�Y
WI_dSi`FY[S�a4RTcVW,aiRTeHf�UpZi`I�Ha�m�jHepk^a4Rd`�e�UXWIZiWIcVYla4Y^ZiS��&r

PBW,gH_TY � UHZi`']%RT\HY^SEaiQHYqY[SbaiRTcVW,a4Y^Stm�Zi`�c SicVWI_T_dY[ZtSiWIcVUp_TY[S^r6«%RTeHk^YqaiQHYFe%jpc�g1Y^Z�`,m:RdeHk[jHc@g1Y^e�aiS
U�Y[Z�aiZ4WIeHSbRdaiRT`�e*RdSnWIg�`�jpayW"aiQHRTZb\*`Im�x�QXW,atRdatx:WISnRTe*W6SiRTcqRT_TWIZ�SiRd�[Y[\!SiWIcVUp_TY@Rde*a4QHY@`�eHYl�¡_T`%kuW,aiRT`�e
cq`-\HY^_��
`�e�Wu]�Y[ZiWIf�Y,w�aiQHY[ZbY�WIZbY�W,Zi`�jHep\ � RdeHk[jpc�g1Y^e�a4S�RTe�a4QHYE`�eHY&�}_T`%kuW>a4RT`IeNY&vpWIcVUp_TYEWIeH\�WIZi`�jpeH\
¨ RTeHk^jHc�g�Y[e�a4S�RTeqYuWIk�QV_T`%kuW,aiRT`�eFRTeFa4QpY�a}x�`,�}_d`-k[W,a4Rd`�eFkuWISbY'�&w%x�Y�SbQH`�jH_d\"eH`Ia�g�Y�SbjHZiUpZiRTSbY[\"x�QpY[e"x�Y
SiY^Y@_TWIZif�Y^Z�SicVWI_T_�SiWIcqUH_TYygHRTWISiY^StWIeH\)_�WIZbf�Y[Z�S�a�WIep\XWIZi\�Y[ZiZb`�ZiS�a4QHWIe�Rde)P�WIgH_dY = r 
�`'x:Yl]�Y^Z[w��bjpSbanW,S
RTe)a4QXW,a�a�WIgH_dYIw<WIS�x�Y�RTeHk^ZiYuW,SiY�Y[R{a4QHY^Z�a4QpY�_TY^eHfIa4Q�`Im�a4QHY�UHWIeHY[_B`�Z�aiQHY�SiRd�[Y�`Im�R{a4S�k^Zi`�SbSnSiY^k^a4Rd`�eXWI_
\HRdcVY^eHSiRd`�e�w-aiQHY[SbY�gpR�WISbY[S�WIeH\NSba4WIeH\XWIZb\)Y^ZiZb`�ZiS�f�`F\H`'x�eNZ4W,aiQHY[Z�Z4W,UHRT\H_{o�r

� `�cqUXWIZiRdeHfFa4QHYy],WIZiRd`�jHS ��.  ª Y[SbaiRTcVW,a4`IZiS�x:Y�SiY^Y�a4QHW,a�RdeNaiQHY"� �# � ��.  ¨��Iª ��SiWIcqUH_TY^S
a4QpY�Y^Sba4Rdc"W>a4`�ZbS�aiQXW,a�jHSbY�SbaiZijHkla4jHZiWI_JUHZi`IgXWIgHRd_TRdaiRTY^S�� ��¤  = ��\H`Eg�Y^aiaiY[Z�`�eVaiQHY $ ��S�gHjpa�c�jHk�Q"x�`�ZiSbY
`�e�aiQHY 
 M � r���S�x�Y2RTepk[ZiY[WISiY�SiWIcqUH_TY�SiRT�^Y:a4QpY2UHZi`IgH_TY^c­x�R{a4Q�aiQHY2Y[cqUHRdZiRTk[WI_�UHZi`IgXWIgHRd_TRda}o ��S�Y^SbaiRTcVW,a4Y^S
`ImHaiQHY $!��SB\HRdS4WIUpU1Y[WIZiSOZ4W,aiQHY[Z�Z4WIUpRT\H_{o�w>c�jHk�Q�cq`�ZiY�ZiWIUHRT\p_dotaiQXWIe@aiQHY:UHZb`�gH_dY[cqSCx�R{a4QEa4QHY�Sba4ZbjHk^aijHZ4W,_
UHZb`�gXWIgHRd_TR{a}o ��SCY[S�a4RTcVW,aiY[SB`,mHa4QHY 
 � S^r�«-RdeHk[Y�a4QHY:UHZi`�gp_TY[c x�QpY[e�jHSbRTeHf�aiQHY:Y^cVUpRTZiRdkuWI_�UpZi`�gXW,gHRT_dRda4RdY[S�RdS
RTe�aiQHY�UpZiY[k^RTSbRT`�eF`Im�a4QHY��XZbSba�Sba4WIf�Y�Y[S�a4RTcVW,aiY[S[w%WIep\qaiQHY�UHZi`�gp_TY[c RTe�a4QHY�SbaiZijHkla4jHZiWI_XUHZb`�gXWIgHRd_TR{a4RTY^SBRdS
k[`IcVU�`�jHeH\pY[\�g�oEa4QHY�m
WIk^a�a4QXW,a�Rda�QXWISOa4`tRdcVUpjpa4Y�Y[e�aiZbo@WIeH\�Y&vpR{a�ZiW,a4Y^S�m�`�ZBWIg1`Ijpa ¦���� `ImXa4QpY:Sba4W,a4Y^S
Rda�jHSbY[S[w�aiQHRTSOZiY^SijH_{a�SbQH`�jH_d\�QXWu]�Y2g�Y[Y^e�Ylv-U�Y[kla4Y[\<r � e�a4QHY�`Ia4QHY^ZBQXW,eH\�Rda�RTcqUH_dRTY[S�aiQXW,aBY^]�Y^eFW,a�� �  
� ��.  �Iª�ª ��Rda:RTS2UHZbY^aba}o6k[_dYuWIZ�a4QXW,a:x:YnUHZbY^m�Y^Z2Y[S�a4RTcVW,ai`�ZiS2gHWISiY^\N`Ie�Y[cqUHRTZbRTkuW,_�UpZi`�gXW,gHRT_dRda4RdY[S^w-W,eH\
a4QpRTSCk[`�epk[_TjpSiRT`Ie�RdSOZbY[Rdepm�`�Zik^Y[\�W,aO_�WIZbf�Y[Z�SiWIcqUH_TY�SiRd�[Y^S[r�©N`�ZiY^`#]IY[ZOa4QHY�k[`�cqUHjpa4W,a4Rd`�eXWI_,gHjHZb\HY[e�`,mpa4QpY
° �²ØaÙ!Þ|á�Ú�ÙÎÚÜÛtÝ«Ú<Ú�Û|Ù)ä�Ùmãyþtñ ÚÈã`á3ÞÀÚ�Û|Ù W � 9 �TÙÍãyÚ�êóï_Ý«Ú�á3ä�±�Ù²äÜÙÎÞ|á�Úgìrþ|Ù]Ú�á Ý"ü±Ù�± á3þrÚ�ñóêóÙ²äÈã ��ùOÛ�Ý«Ú<êòã`Ú�Û|ÙTÝ�øGÚ�þtÝ�ñ

�"á3Þ3ÚÜÙ*î�Ý�äÜñóá�ìrêóãyÚ�äÜêóð|þrÚ�êóá�Þ]á�ü�Ú�Û|ÙIW � 9 ��ÙÍãyÚ�êóï_Ý«Ú�á3äÜãSìrêóìÎÞ|á�Úpø²á�Þ	ÚÜÝ�êëÞÎÝ`ãyêóÞ|û�ñóÙMá3äpÝ�ü±Ùb±VÙÍãyÚ�êóïÆÝ�Ú�á3äÜãjÚÜÛtÝ«ÚOìräÜá«÷�ÙOÚ�ÛtÙ÷«Ý�äÜêóÝ�ÞtøGÙ*äÜÙÍã�þ|ñ ÚÈã �
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Y[S�a4Rdc"W,ai`�ZiS�x�QHRTk�QNjHSiYyS�a4Zijpk^a4jpZ4WI_�UHZb`�gXWIgpRT_TR{a4RdY[S:RdS2a4Y^eN`IZ�cV`�ZbYta4RdcVY^S:a4QXW>a�`Im�aiQHYyk[`�ZbZiY^SiU�`�eH\HRdeHf
Y[S�a4Rdc"W,ai`�ZiS2x�QpRTk�QNjHSiYna4QpYEY^cVUpRTZiRdkuWI_1UHZi`IgXWIgHRd_TRdaiRTY^S[r

� `�cqUXWIZiRdeHf�aiQHY�a}x�`�Y[S�a4RTcVW,ai`�ZiS�x�QHRTk�Q"jHSiY �/.  �� �  ª x�Yt�XeH\"aiQXW,a2Rde"a4QpYtSicVWI_T_dY[S�a�a}x�`
S4W,cVUH_dY[S�Rda�RTS�k^_TYuW,Z�aiQXW,a�x:Y�UHZiYlm�Y[Z�a4QHY�Y[SbaiRTcVW,a4`IZ�x�QHRTk�Q6\p`-Y^S�aiQHY�cVW,a4ZbR{v�RTe�]�Y^ZiSiRd`�e��W��.  ª ��ai`
a4QpY�Y[S�a4RTcVW,ai`�Z�x�QpRTk�Q*jHSbY[StaiQHY�eHY^Sba4Y^\��pv-Y[\�U�`�RTe�aF�W�/.  = �lr 
�`'x:Yl]�Y^ZEg�oNa4QHY�a4RTcqYyx:Y�fIY^a�ai`
WVSiWIcqUH_TYySiRd�[YE`Im!.  �Iª�ª WIeH\ �# =#� wJx�QpY[e*g�`Ia4Q)Y[S�a4RTcVW,ai`�ZiS�WIZbY�\H`IRTeHfqZiY[WISi`�eHWIgH_do�x�Y[_d_¸wXa4QpY
eHY^Sba4Y^\*�pv-Y[\!U�`�RTe�a�Y[SbaiRTcVW,a4`IZ�SbY[Y^cVS�ai`6QXWu]�Y@c"WIZbf�RTeHWI_T_{o6g�Y^aiaiY[Z�U1Y^Zbm�`�Zbc"WIepk[YIr � eHk[Y�WIf�WIRde)a4QpY��.  = Y^SbaiRTcVW,a4`�Z�RdS�`�eH_do�cVRdeHRTcVWI_T_{oncq`�ZiY�gHjHZb\HY[epSi`�cqY�aiQHY[eqa4QHY ��.  ª Y^SbaiRTcVW,a4`�Z^w�Wn�XeH\HRdeHf
x�QHRdk�Q)RdS�_TRT�,Y[_{o"a4`Fk�QXW,eHf�Ynx:Y^ZiYyx:YEY[S�a4Rdc"W,aiRTeHf@cV`�ZbYnUXWIZiWIcVYla4Y^ZiS�`�Z�W�cV`IZiYnk[`IcVUH_dYlv6cV`%\HY[_ r

�~Y�a4ZiRdY[\�ai`6RTcqUHZb`#]IY�aiQHY�Y[S�a4Rdc"W,aiY[S�m�Zi`�c a4QpY@SicVWI_d_TY[S�a�SiWIcqUH_TY�g�o)RdaiY[ZiW,a4RdeHfV`Ie�a4QHY^c)r�P�QHY
RdaiY[ZiW,a4Y^\qY^SbaiRTcVW,a4`�ZbS�jHSiY^\qaiQHY ��.  ª gpjpa ���# ��.  = Y[SbaiRTcVW,a4`IZiS�a4`yk^`�eHSbaiZijHkla�a4QHY�Ylv-R{a:W,eH\
Y[e�aiZbo�UHZb`�gXWIgpRT_TR{a4RdY[SCa4QH`�SbY�Y[S�a4RTcVW,aiY[S�RdcVUH_dRTY^\�r � R{]�Y[e�aiQHY[SbY�UpZi`�gXW,gHRT_dRda4RdY[SCx:Y�jpSiY�a4QHY �/.  ª gHj-a
� �  �/.  = Y[S�a4RTcVW,aiRT`�e)WI_TfI`�ZiR{a4QHc a4`"`Igpa�WIRde)aiQHY@R{a4Y[ZiW,a4Y^\)],WI_djHY[S�`Im � � 
 r�P�WIgH_dY � UHZi`']%RT\HY^S
ZiY^SijH_{a4S�m�Zi`Ic RdaiY[ZiW,a4RdeHf�RTe�a4QpRTS2x:W'o�`IeHYna4`�m�`�jHZ2aiRTcqY[S[r

� `�cqUXWIZiRdeHf�aiQHYy� ª � = � = �Ck^`�_TjHcqe@Rde�P�WIgH_TY � a4`�a4QHY:�HZiSbaBRdaiY[Z4W>a4RT`Ie@Y[S�a4Rdc"W,ai`�ZORTe@P�WIgH_dY � x�Y�SiY^Y
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