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K�LNM�OQPSR�TVU�W(X!LNY[Z]\^L`_�acb�Z[TVM�LdM�bfegY[achji>kcZ[Z[TVM
l R�mnYAojTQLNM�b�p!kqU�aqbf\>r�M(LNosactnZ�Wvu�RSLNkcojmnYAZ9w>M�ac_vmnYAZ[acxyrjTdz l mnt	R�M�TVkcTvOvr�W

{V|y}(~`���V�QK^TvxAR�mnM���U�YAO(W�{���mnb�mnM

l R�m9�SLN�SmnYg��Y[mnZAmnM�x[Z�x[R�m��SmnYyz�TVY[o�LNM�tnm'TNz�LdM�acoj��YATN_vmnb^��YAmnZ[ZAU�Y[m	|y�(LdZ[mnb�LNkcOvTVY[acx[R�o�z�TVY�xAU�Yy|
��U�kcmnM�x>x[Y�LdM�Z[TVM�act�LNm�Y[T�b�r�M(LNosact2�(TN��Z[acoQU�k�LNxAacTvM�Z`� l R�mnY[m�LNY[m�z�mn��Z[U�tntnmnZAZyz�U�k'tnTvos��U�x�Ldx[acTvMSLNk
Y[m��(TVY[x[Z�z�TvY&x[Y�LdM�Z[TVM�actfLNacYyz�TVackg�(TN���9TVY[hVmnbJTVU�x��2acxARJx[R�mj��YAmnZ[ZAU�Y[m	|y�(LdZ[mnb�ojmnxAR�T�b����yMJxAR�acZ
Z[xAU�b�r�W�LdM�Ldb�_vLNM�tnmnbjLN����Y[T�LNt	RQ�(LNZAmnbQTvMQL^��YAmnZ[ZAU�Y[m>tnTvYAY[mnt�x[acTvMsZ[t	R�mnosmvWv�2R�aqt	R���LdZ�_vLNkcacb(Ldx[mnb
m�LdY[kcacmnY�acM�ZATvkc_�acM�O^x[R�m]egU�kqm�Y�mn��U(LNxAacTvM�Z`WNacZ�mn��x[mnM�b�mnbjxAT^Z[Tvkc_Vm2x[R�m]�
mnr�M�Tvkcb�Z�|�L`_VmnY�LdOvmnb��#L`_�acmnYy|
{�xATvhvm�Z#m���USLNx[acTVM�Z�z�TvY>x[U�YA��U�kcmnM�x]xAY�LdM�Z[TVM�act^�(TN��LNY[TVU�M�bfxAR�m�LdaqY�z�Tvack��
�#eH�v�V�v�����>M�acos��kcaqt�aqx
M�U�ojm�Y[act�LNk�b�acZ[ZAac�(LNxAaqTVMJosT�b�mnk9acZQLNb�TV��x[m�b�xAT6mn��x[Y	LNtnx]�	U�Z[xQmnM�TVU�OvR b�acZ[ZAaq�SLNx[acTVMJojm�t�RSLNM�acZ[o
z�YATvo5��Y[m�Z[Z[U�Y[m�OvY	LNb�acmnM�x[Z&x[Tfb(Ldoj��x[R�msb�mnZAx�LN��aqkcac¡nacM�O�M�U�ojm�Y[act�LNk'm	¢�m�tnx[Z`W��2acx[R�TVU�x�ZAojm�LdY[acM�O
x[R�m#��R�r�ZAaqt`LNk£b�acZ[t�TvM�x[acM�U�acxyr�Ldx9ZAR�T�t	h�Z`� l R�m^ZAx�LNM�b(LNYAb¥¤>¦6§�x[U�YA��U�kcmnM�t�m#t�kqTVZ[U�YAm��2acx[R�L^M�m�LdYy|
�2LNkck�TvM�m	|¨m���USLNx[acTVMQojT�b�mnk�acZ�U�Z[m�b�� l R�m]t�Tvoj��U�x�Ldx[acTvM(Ldk�Y[mnZAU�kcx[Z2LNY[m>tnTvos�(LNYAmnbQx[T&mn���(mnYAacojmnM�|
x�Ldk9bSLNx�L��©{�m�_vmnY	LNk2b�acZ[t�Y[mnxAaq¡`LNx[acTVMJZ[t	R�m�ojmnZ�Z[U�t	RHLNZ�x[R�msZ[mntnTVM�b�|yTvYAb�mnYQU����2acM�b�WgR�r���Y[acbJLdM�b
ª w^{�u2X�Z[t	R�mnosmnZ�z�TVY9tnTVM�_vmntnxAacTvMjxAmnY[osZ�LdY[m^acM�_vmnZAx[acO�Ldx[mnb�� l R�m]tnTVoj��U�x	LNxAaqTVM(LNk�Y[mnZAU�kcx[Z]ZAR�TN�
x[RSLNx2x[R�m���Y[TV�(TVZ[mnb«��Y[mnZAZ[U�YAm	|y�(LNZAmnb6ojmnxAR�T�bjR(LdZ]L�tnTvos�(LNY	LN��kcm2YAmnZ[TVkqU�x[acTvMsz�TVY2x[R�m^x[U�Y[��U�kcmnM�x
x[Y	LNM�ZATvM�act�m���xAmnY[MSLNk�LdmnY[T�b�r�M(Ldojact2�STN�2Z9xATQx[R�m�xAacojm	|yo�LdY[t	R�acM�O]osmnx[R�T�b�Z��
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p�TVY�L«kqTVM�O�x[acojmVW�osTvZ[x^tnTVoj��YAmnZ[ZAac��kcm�LNm�Y[T�b�r�M(LNosact
�(TN�·ZAacoQU�k�LNx[acTVM�Z�R(L`_Vm��SmnmnM�t�LNYAY[acmnb¸TVU�xQ�2acx[RHb�mnM�ZAacxyrv|
�(LNZAmnb¸ojm�x[R�T�b�Zf¹ºLNZjxAacojm	|yo�L`YAt�R�aqM�OfojmnxAR�T�b�ZjLNYAm�TNz�xAmnM
t�LNkckcmnb(»«acM��2R�act�R8b�mnM�ZAacxyr�aqZ«U�Z[mnb¼LdZ½LH��Y[aco�LdY[r¸_vLdY[a¾|
LN��kcmjacM x[R�mstnTvM�x[acM�U�acxyr6mn��U(Ldx[acTvM�Wg�2R�aqkcms��Y[mnZAZ[U�YAmfacZ�m��v|
x[Y�Ldtnx[m�bQz�YATvo¿xAR�m2mn��U(Ldx[acTvM�TNz£x[R�m>Z[x	LNx[mV�g�yx�acZ���mnkck�h�M�TN�2M
x[R(Ldx2x[R�acZ�tnk�LNZ[Z2Tdz�osmnx[R�T�b�Z�acZ2acM�m	ÀjtnacmnM�x'z�TvY2acM�tnTVoj��YAmnZ[Z�|
aq��kqm>�(TN��t`LNkctnU�k�LNxAacTvM�Z`W��Smnt�LNU�Z[m�x[R�m�b�mnM�ZAacxyr�_vLdY[a�LNxAacTvMjacM
x[R�mnZAmHY[mnOVaqTVM�Z��(mnt�Tvojm�ZfM�mnOVkqacOVaq��kqmVW^kqm`LNb�acM�O¸xAT¸tnTVM�_VmnYy|
OvmnM�t�m9��YATv��kcmnosZ��£i>M�x[R�m�TvxAR�mnY�RSLNM�b�W`��YAmnZ[ZAU�Y[m�tnTVY[Y[m�tnx[acTvM
�(LNZAmnbJosmnx[R�T�b�Z�ÁºÂ�Ãj�2R�aqt	R U�Z[ms��Y[mnZAZ[U�YAm©LNZQL«b�mn�SmnM�b�mnM�x
_vLNY[a�Ld��kcmvWgZ[R�TN�0mn��tnmnkckcmnM�xQ�SmnYyz�TVY[o�LNM�tnm�acMJ��Y[mnb�actnxAacM�O6TNz
aqM�tnTvos��Y[mnZAZ[ac��kcm]xAU�Y[��U�kcmnM�x]LNM�b�t	R�mnosaqt`LNkckcr�Y[m�Ldtnx[acM�O��STN���

p�TVY9xAY�LdM�Z[TVM�act]�STN��ZAacoQU�k�LNx[acTVM�Z�WNR�TN�9mn_VmnY�W�ZATvosm2b�a¾z�|
Ä(tnU�kcx[acmnZ�R(L`_Vm]�SmnmnMjm�M�tnTvU�M�xAmnY[m�bfb�U�m>x[T�xAR�m^tnTvos��kcaqt`LNx[m�b
M(LNxAU�Y[m6Tdz�x[R�m��STN��W]acM�tnkcU�b�aqM�OJ�STvx[R�Z[U���Z[TVM�actJLNM�b�Z[U�|
�(mnYAZ[TVM�act6Y[mnOVaqTVM�ZfLNZ���mnkck�LdZ�Z[R�T�t	h�Z��0�yM�YAmntnmnM�xfrVm�LNYAZ�W
o�LNM�r�acoj��YATN_vmnosmnM�x[Z R(L`_vm��(m�mnMÅo�LNb�m�z�TvYH��YAmnZ[ZAU�Y[mÆ|
�(LNZAmnbQojmnxAR�T�b�Z�W`ZAU�t	RjLNZgM�TvM¶|¨ZAx�LNOVOvmnYAmnbf¹�t�TvkckcT�t`LNx[m�b(»!OvY[acb
LNY[Y	LNM�OVmnojm�M�x`WÈÇnÉcÊyÂ�ËÌx[R�m¸U�Z[m¸Tdz¥o�LNZAZf�(U��%t�Tvoj�STvM�mnM�x[Z
¹�Í�Î�Ï[Í�Ð�»6LdZ6��Y[aco�LdY[r�_vLdY[a�LN��kcmnZAÑAÂnÁ�Ò acM�ZAx[m�Ldb¼TNz�_vmnkcT�tna¾|
x[acmnZ©¹�Î9Ï�Ð#»QLNM�b¸Ldb�_vLNM�t�mnbHM�U�ojmnYAaqt`LNk]LNYAx[a¾Ä(tna�Ldk2b�acZ[Z[ac�(L.|
x[acTvMfosT�b�mnkcZ�� Ó`ÉqÊ�ÉÔÑAÂnÁ[Ò�{�TVojm^Z[U�tntnmnZAZyz�U�k�Y[m�Z[U�kcx[Z&R(L`_vm��SmnmnM
Y[mn�STvYAx[mnb���Õ>TN�9mn_VmnY�W�osTvZ[x�TNz^x[R�m�o;b�m`LNk]�2acxAR�acM�x[m�Y[M(Ldk
�(TN��Z[acoQU�k�LNxAacTvM�����zºmn�^Á[ÒyÂ`Á[Ç�ZAU�tntnmnZAZyz�U�k9t�LdkctnU�k�LNxAaqTVM�Z2zºTvY

Ö�×SØnÙ`Ú`Û�ÜÈÝnÞ`ß�àá�â�ã2ä ÛºÜ à[å�æjç�æNè ß�ÜÈßºéNß ä Ø	ê â�ä Û�Ø æNå éNß�Ü àAè9â!è ßºÛºØ æNå é`ë
ß�Ü àAè[ì`ç�æNàníÈìNî[ï�ïnðNí�â�ñÈñ Û�ÜÈÝ�Þ�ß è Û ä[èºä Ûºò äAó

x[R�mQx[Y�LdM�Z[TVM�actjLNacYyzºTvack!�(TN��W��2R�aqt	R�acZ�x[R�mQosTvZAx#t	R(Ldkckqm�M�ON|
acM�OQt�LdZ[m^z�TVY2x[R�m&b�mnojTVM�Z[xAY�Ldx[acTvMsTNz�R�TN���9mnkckgL���Y[mnZAZ[U�YAm	|
�(LdZ[mnbQosmnx[R�T�b�t`LNM�Y[mnZATvkc_vm2��R�r�Z[act�Ldk�b�acZ[tnTVM�xAacM�U�aqxAacmnZ�WNZAU�t	R
LNZ&mn��x[mnYAM(LNk2ZAR�T�t�h�Z`W9LNYAm�L`_vLdaqk�Ld��kcm�acM6x[R�mskqacxAmnY�Ldx[U�YAmv�f�yM
x[R�aqZQ��TvYAh£W9LNMHacoj��Y[TN_vm�b6��Y[mnZAZ[U�YAm©t�TvY[YAmntnxAaqTVMH�(LNZAmnb�LNk¾|
OvTVY[acx[R�oôacZjb�mnosTvM�ZAx[Y	LNx[m�bÌLdM�b¸_vLdkqacb(Ldx[mnbõz�TvYQxAU�Y[��U�kcmnM�x
x[Y	LNM�ZATvM�act�LNacY�z�Tvack��(TN��tnTVoj��U�x	LNxAaqTVM�Z�U�ZAacM�O��
mnr�M�Tvkcb�Z]L`_V|
mnY	LNOvm�b��^L`_�aqm�Yy|[{�x[TVhvmnZ>mn��U(LNxAaqTVM�Z��

�>ojTvM�O½Ldkqk>x[R�m�b�a¾ÀjtnU�kcxAaqm�ZjmnM�t�TvU�M�x[m�Y[mnb��2R�m�M�U�Z�|
acM�O^x[R�m>��Y[m�Z[Z[U�Y[m	|y�(LNZAmnb�ojmnxAR�T�b�z�TVY���YAmnb�actnx[acM�O�x[Y	LNM�ZATvM�act
�(TN�2Z`Wgx[R�msojTvZAx�acoj�STvYAx�LNM�x^acZ[ZAU�mjacZ��2R�act	RJxyr��SmjTdz#LNM�b
R�TN��oQU�t	RJLNYAx[a¾Ä(tna�Ldk9b�acZAZ[ac�(LNxAacTvM6Z[R�TvU�kcbJ�SmjacM�t�kqU�b�mnbJacM
x[R�m#t`LNkctnU�k�LNxAacTvM�Z�acMjTvYAb�mnY>x[T���Y[mn_VmnM�x]xAR�m^U�M���R�r�Z[act�Ldk��Sm	|
R(L`_�acTvYs�2R�act�R�acZjt�LdU�Z[m�b���r�x[R�m�mnkckcaq��x[act©MSLNx[U�Y[m�TNz�xAR�m
��YAmnZ[ZAU�Y[mHtnTVY[Y[m�tnx[acTvM�m���USLNx[acTVM��0Õ]TN�5�9m�kqk�L tnTVoj��U�x	L`|
x[acTVM(LNk9LdkcOvTvYAacx[R�o5t�LdMJt�Ld��x[U�YAm�x[R�ms��R�r�ZAact�LNk2b�acZAtnTvM�x[acM�U�|
acx[acmnZ�b�mn�(m�M�b�Z�TvMQL^��Y[TV�(m�Y9t	R�TVaqt�m2TNz�L]M�U�osmnY[act�Ldk�b�acZ[ZAac�(L`|
x[acTVM�osT�b�mnky�2p�TVY]x[R�m���Y[m�Z[Z[U�Y[m	|y�(LNZAmnbJosmnx[R�T�b!W�TvM�m�oQU�Z[x
Ä(M�b�L�osmnt	R(LNM�aqZAo8z�TvY�acM�xAY[T�b�U�t�aqM�O9�	U�ZAx2mnM�TvU�OvR�LdY[xAaÔÄStna�LNk
b�acZ[ZAac�(LNxAaqTVM6x[T�b(LNos�©xAR�m�U�M���R�r�Z[act�Ldk2�(m�R(L`_�aqTVY��2acx[R�TVU�x
Z[osm�LNYAacM�Ofx[R�mj��R�r�Z[act�Ldk9b�acZAtnTvM�x[acM�U�acxyrJLNx&Z[R�T�t	h�Z�� ª LdM�r
m	¢£TvYAx[ZgR(L`_vm'�(mnm�M�z�T�tnU�Z[m�b�TVM�x[R�acZ`��p�TvY£xAR�m9b�mnM�Z[acxyrV|y�(LNZAmnb
ojm�x[R�T�b�Z`Wvacx�aqZ2��mnkck¾|¨h�M�TN�2MQxAR(LNx2L&��Y[TV�(mnY2M�U�osmnY[act�Ldk(b�aqZ�|
Z[ac�(Ldx[acTvMsojT�b�mnkºÁyÃAÂ�Á[Ê^ZAR�TvU�kqb��Sm�L�tnTVoQ��acM(LNxAaqTVM�Tdzgz�TvU�YAx[R
LNM�b�ZAmntnTVM�b�TVY[b�m�Yjb�a¾¢£mnY[mnM�tnacM�OJTdz�xAR�mfb�m��(mnM�b�mnM�x�_vLNY[a¾|
LN��kqm�Z��¼{�TVojm�Z[U�t�tnmnZ[Z�z�U�kQ��YAmnZ[ZAU�Y[mÆ|¨�(LdZ[mnb8ojmnxAR�T�b�Z�Ê�Éqö�É�Á[Ò
R(L`_Vm]LNkcZ[T^b�mnosTvM�ZAx[Y	LNx[m�bf¹�Z[TVojm�b�acY[mnt�x[kcr�LdM�bQTvxAR�mnYAZ9acM�b�a¾|
Y[m�tnx[kcr�»9L�Z[acojack�LNY£YAmn��U�acY[mnosmnM�xgz�TvY'x[R�m>b�acZ[Z[ac�(Ldx[acTvM�ojT�b�m�k¨�

l R�acZf��TvYAh�U�Z[mnZJLdM�aqos��kcactnacx�LNYAx[a¾Ä(tna�Ldk�b�acZ[ZAaq�SLNx[acTVM

~



ojT�b�mnkV�2R�act�R&tnTvM�ZAacZ[x[ZgTdz(Z[mnt�TvM�bQLNM�b&z�TVU�Y[xAR�TvYAb�mnYgb�mnYAaq_vL.|
x[ac_vmnZ2Tdz���YAmnZ[ZAU�Y[m�TvM�kqr�WVaqM�LNkckSmn��U(LNxAaqTVM�Z�� l R�m#osT�b�mnkS��LdZ
Ä(Y[ZAx�Ldb�Tv��xAmnbjxAT�x[m�Z[x�x[R�m^LNacYyz�TVackv�STN��t`LNkctnU�k�LNxAacTvM�ZgzºTvY�xAR�m
egU�kcmnY�mn��U(Ldx[acTvM�acM�L>��YAmn_�acTvU�Zg�(Ld�(mnY`�¾Á�Ò��yxg�2LNZ!z�TVU�M�b�x[R(Ldx
xy�9Tskqm�_vmnk<Ä(kcx[mnYAZ#ZAR�TvU�kqb«�(m�U�Z[m�b©xAT�LNb`�	U�Z[x>Z[mnt�TvM�b�|yTvYAb�mnY
b�acZ[Z[ac�(Ldx[acTvMõz�TvYQacM�_�acZ[tnacb6�STN�¼Z[acoQU�k�LNxAacTvM�Z`� l R�m�Y[mnZAU�kcx[Z
R(L`_vmfZAR�TN�2M�L�OVT�T�bHt�Ld�(LN��ackcacxyrJTdz���Y[mnb�actnxAacM�OJ�STvxAR¸acM�|
x[mnYAM(LNk^LNM�bHmn��x[m�Y[M(Ldk]acM�_�acZAtnacbJx[Y	LNM�ZATvM�acts�(TN�2Z`��p�TvYQxAR�m
x[U�YA��U�kcmnM�x^_�acZAtnTvU�Z>�(TN�8t�LNZAmvW£TVM�kcr�TVM�m�kqm�_vmnk!Ä(kcx[m�Y#M�mnmnb�Z
x[TQ�Sm�U�Z[m�b�W��2R�act	R�acM�xAY[T�b�U�t�mnZ]kcmnZAZ#LNosTvU�M�x�Tdz�M�U�ojmnYAaqt`LNk
b�acZ[Z[ac�(Ldx[acTvM!��u�TVM�Z[mn��U�m�M�xAkcr�W!x[R�ms��R�r�Z[act�LNk�b�acZ[ZAac�(LNxAaqTVM©acM
x[R�acZ2t�LdZ[m�b�TVojacM(Ldx[mnZ�TN_vmnY�x[R�m�M�U�ojmnYAact�LNkSb�acZ[ZAaq�SLNx[acTVM�W�acM�|
x[Y[T�b�U�tnmnb���rQx[R�m>Z[mntnTVM�b�kcmn_vmnk�Ä(kcx[m�Y9U�ZAmnbQzºTvY�x[R�m>aqM�_�acZ[tnacb
�(TN��t`LNZ[m�Z��

ª LNM�r�x[U�YA��U�kcmnM�t�m]ojT�b�m�kqZgR(L`_Vm9�SmnmnMsb�mnZAaqOVM�mnb�W�ZAU�t	R
LNZ]LNkcOVmn��Y�Ldact]x[U�Y[��U�kcmnM�tnm�ojT�b�m�kqZ`W¾Á�Ë�É�ÁyÑ]L�M�U�oQ�SmnY�TNz ¤�¦J§
ojT�b�mnkcZnÁ[ö�LNM�b6�2m�r�M�Tvkcb�Z�ZAx[Y[m�Z[Z�x[U�YA��U�kcmnM�tnmsojT�b�mnkcZ`W�¹�Tdz�|
x[mnMHY[mÆz�mnY[YAmnbHx[T6LNZ�Z[mnt�TvM�bHojTVojmnM�x>tnkcTvZ[U�Y[m�»�� l R�mjo�L`|
�	TvY�TV�v�	mntnxAac_vmvW!R�mnYAmvW�acZ^M�Tvx&x[Tfacoj��kqm�ojmnM�x2TvY&mn_vLNkcU(Ldx[mjL
M�mn�¸xAU�Y[��U�kqm�M�tnm]osT�b�mnkyW`��U�x�Y�LNxAR�mnY`WvU�ZAm#L^ZAx�LdM�b(LNYAbj¤2¦j§
x[U�YA��U�kcmnM�tnm&tnkcTvZ[U�Y[m]�2acxAR�L&TvM�m	|ymn��U(Ldx[acTvMsojT�b�mnk�M�m�LNY2xAR�m
��Ldkqky� l R�m2Y[mnZAU�kcx[Z�Tdz�xAR�m2��Y[m�b�actnx[acTvMQTdz�xAR�m2x[Y	LNM�ZATvM�act��(TN�
LNY[TVU�M�bjLdaqY�z�Tvack��2�^eJ�V�v�v�
z�TVY ������� ��W ������� �&LNM�b ������� ~	�
TNz u�T�TVhjmnx`��LNky�ÈÇ�Ò
�2ackqk£�Sm^��Y[m�Z[mnM�x[m�b½LdM�b�b�acZ[tnU�ZAZ[mnb!�

l R�m^o�LdaqM�zºm�LNxAU�Y[mnZ>TNz�x[R�m#��Y[Tv�STvZAmnb©LdkqOVTvYAaqxAR�o¼LNYAm�

� w]ZAaqM�O©LstnTvkckcT�t�LNxAmnb6OvYAaqb6LNYAY�LdM�OvmnosmnM�x^aqM��2R�act	RJLNkck
_vLNYAa Ld��kcmnZ9LdY[m]ZAx[TVY[mnb�LNx�xAR�m]tnm�M�xAmnY2TNz�xAR�m]t�mnkck¨��{¶aqM�tnm
x[R�m�tnTVM�_vmntnxAacTvMJt�TvM�x[YAaq��U�x[acTvM6xAT©xAR�m�tnT�m	ÀjtnacmnM�x[ZQacM
x[R�mQb�aqZAtnY[m�x[ac¡nmnb mn��U(LNxAaqTVM�Z�acZ^x[R�mQZ	LNosm^z�TvY�Ldkqkg_vLdY[a¾|
LN��kcmnZ!acM#xAR�acZ�LNYAY�LNM�OvmnosmnM�x�Wnacx£acZ�LNxAx[Y	LNtnxAaq_Vm�x[T2m�oj��kcTNr
R�acOvRsTvY[b�mnY]b�a¾¢£mnY[m�M�tnacM�OjZAt	R�mnojm�Z��

� {�Tvkc_�acM�O z�TVY u2LNYAx[mnZAa�LNM o�LNZAZ0�(U�� t�Tvoj�STvM�mnM�x[Z
¹�Í�Î9Ï[Í�Ð�»��¿{�acM�tnm�o�LdZ[Z��(U��JtnTVoj�STvM�mnM�xAZ©¹�Í�Î9ÏAÍ�Ð�»
_vLNYAr�ZAojT�TvxAR�kcr�LNtnYATvZAZ2Z[R�T�t	h�Z�W�Z[TVkc_�acM�O�z�TvY�o�LdZ[Z!�(U��
tnTvos�(TVM�mnM�x[Z�Y[m�b�U�tnmnZ b�acZ[tnYAmnx[ac¡�Ldx[acTvM�mnYAY[TVY[Z6acM¿xAR�m
Z[R�T�t	h�Y[mnOVacTvM�Z`�

� �]ZAZ[U�osaqM�ODtnTvM�ZAx�LdM�x8Z[x	LNOvMSLNx[acTVM m�M�xAR(LNkc��rÅm�_vmnYArv|
�2R�mnYAm�acMjx[R�m]�STN�HÄ(mnkcb���{�acM�t�m�x[R�m^o�LN��aco�U�o ª LNt	R
M�U�oQ�(m�Y9Tdz�x[R�m�x[mnZAx]t�LdZ[mnZ>acZ9osT�b�mnY�Ldx[mQ¹�
�~�� }�»�Wvacx�acZ
Y[m�LdZ[TVM(LN��kcm�x[T�LNZ[ZAU�ojm&x[R(Ldx]x[R�m�_�acZ[tnTVU�Z]b�aqZAZ[ac�(Ldx[acTvM
acZ2Y[mnk�LNxAac_vmnkcrQkcTN���

� �]b�TV��x[acM�O�LNM0acoj��kcactnacx©b�aqZAZ[ac�(Ldx[acTvM¼osT�b�mnkyWQ�2R�act	R
o�LdaqM�kqr^acM�tnkcU�b�mnZ�Z[m�tnTvM�bfLdM�b�z�TvU�Y[x[RQTVY[b�m�Y9b�a¾¢£mnY[m�M�t	|
acM�O�xAmnY[osZ2mn����Y[m�Z[Z[m�b©acM���Y[m�Z[Z[U�Y[m�TvM�kcr��

� {�x�LdM�b(LdY[b6xy��T�m���USLNx[acTVM©xAU�Y[��U�kqm�M�tnmjt�kqTVZ[U�YAmQ�2acx[RJL
M�m�LdYy|y��Ldkqk£TVM�m^mn��U(LNxAacTvM�ojT�b�mnky�

� {�mn_VmnY�Ldk�Z[t	R�m�ojmnZ`W�Z[U�t�R�LNZ2R�r���Y[acb�W�ZAmntnTvM�b�|¨TVY[b�m�Y]U���|
�2acM�bfLNM�b ª w#{�u2X'W�z�TVY9t�TvM�_vmnt�x[ac_vm�xAmnY[osZ��

p�TVkckqTN�2acM�O^xAR�m^b�mnZ[t�Y[ac��x[acTVM�Tdz�xAR�m^��Y[TV�(TVZ[mnbfZAt	R�mnojmVW
x[R�mQtnTVoj��U�x�LNxAacTvM(Ldk�Y[m�Z[U�kcx[Z`WgtnTvos�(LNYAmnb��2aqxAR6x[R�mQm����SmnYAaÔ|
ojmnM�x�Ldk(bSLNx�L�Tdz LdaqY�z�Tvack£�2�^e��V�v�V��W�LNY[m&��Y[mnZAmnM�x[mnb!�

� �¸±����!°�®]µA®������2³��!¯¶µA±�®��
�g®>²! �³>°#"]³�$%��®'¯'&($[±)��³>°#�

l R�m0x[Y	LNM�ZATvM�act0ojm�LdM5�(TN� acZ�ojT�b�mnkcmnb-��r5xAR�m
�2m�r�M�Tvkcb�Zy|[L`_vm�Y�LNOVmnb^tnTvM�Z[mnYA_vLNx[acTVM�mn��U(LNxAacTvM�Z!TNz�o�LdZ[Z�W�ojTd|
ojm�M�xAU�o�LdM�b�mnM�m�Y[Ovr�� l R�mnZ[m�ojm`LNM^mn��U(LNxAacTvM�Z`W�acM�xAmnY[osZ�Tdz
x[R�m]p(L`_�Y[mÆ|�L`_VmnY�LdOvmnb�tnTvM�tnmn��x`W�t�LNM��(m2m�����Y[mnZAZ[mnb�acM�u2LdY[xAm	|
Z[a�LdMjx[m�M�Z[TVY2z�TVY[o�z�TVY2acb�m�LNk£O�LNZ]LdZ�Ç�Á
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�2R�mnYAm
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*Í 3 O *<¹ O ¦H~�» = .C ¦P�#�RQ�.0 6 .0 6 A ¹IQv»
Õ]m�Y[m *ÍfacZ�xAR�mjosm�LNM�b�mnM�Z[acxyr�W *< xAR�mjosm�LNM���YAmnZ[ZAU�Y[mvWS.0 6
x[R�m2ojm�LdM#_VmnkcT�tnacxyr�acM�xAR�m9b�aqYAmntnxAaqTVMQTNzUT 6 W .C xAR�m�x[Tvx	LNk�m�M�|
x[RSLNkc��r#�SmnY�U�M�acx�o�LNZAZ�WNLNM�b J xAR�m2tnT�m	ÀjtnacmnM�x�Tdz�osTvkcmntnU�k LdY_�acZ[tnTVZ[acxyr��
�yMfx[R�mQLN�STN_vm&mn��U(LNxAaqTVM�Z�WSxAR�m�TN_VmnY[�SLNY�¹�¦]»]b�m	|
M�TVx[mnZ��2m�r�M�Tvkcb�Z]L`_vm�Y�LNOVacM�OjLNM�b«x[ackcb�mj¹WV^»>b�mnM�Tvx[m�Z�pSL`_�Y[m
L`_vm�Y�LNOVacM�O(�

�yx>�2aqkck£�Sm�LdZ[ZAU�ojmnb«x[R(Ldx]x[R�m�Y�Ldx[acTQTNz9ZA�(m�tna¾Ä(t�R�m�LNxAZ

O aqZ>tnTvM�Z[x�LdM�x�W�LdM�b©xAR(LNx>x[TVx�LNkgmnM�xAR(LNkc��r�o�L`rj�Sm�tnTvM�ZAacb�|mnYAmnb�x[TQ�Sm#t�TvM�ZAx�LNM�x`��{�U�t	RfLNM�LdZ[ZAU�oj��xAacTvMQacZ2Y[m�LdZ[TVM(LN��kcm
z�TVY�x[R�m���YAmnZ[m�M�xsojT�b�mnY	LNxAm ª LNt	RJM�U�oQ�SmnY�¹WX 
5~�� }�»AÇ	Ç
t�LdZ[mnZ`� l R�acZ9LNZAZ[U�os��x[acTvM�L`_vTvacb�Z!Z[TVkq_�acM�O>x[R�m2mnM�mnY[OVr�mn��U(L.|
x[acTVM�LNM�b�osT�b�mnkcacM�O^TNz�x[U�YA��U�kcmnM�x2R�m�Ldx��(U���mnZ`� l R�mnYAm	z�TVY[mvW
x[R�m2tnkcTvZ[U�Y[m�TNz£x[R�m]�
mnr�M�Tvkcb�Z�|�L`_VmnY�LdOvmnb�m���USLNx[acTVM�ZgTvM�kcr�YAm	|
��U�acY[mnZ&x[R�m�ojT�b�mnkcacM�OsTNz��
mnr�M�Tvkcb�Z^Z[xAY[mnZAZ[mnZf¹ M�T�M�mnmnb�zºTvY
ojT�b�m�kqacM�O&R�m�LNx��SU���»n�gÕ]m�Y[m�x[R�m4Y�TvU�ZAZ[acM�mnZA��m�b�b�r�_�aqZAtnTvZ�|
acxyr�LNZAZ[U�os��x[acTVM�acZ�U�ZAmnbjxAT�m�����Y[mnZAZ2x[R�m]�
mnr�M�Tvkcb�Z�ZAx[YAmnZ[ZAmnZ
x[m�M�Z[TVY#LNZZ
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�2R�mnYAm J , acZ^x[R�mQm�b�b�rf_�acZ[tnTVZ[acxyr�W�LNM�b .¤«aqZ^xAR�m�xAU�Y[��U�kcmnM�xh�acM�mnx[act^mnM�m�Y[Ovrs�(m�Y]U�M�acx2o�LNZ[Z�
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�yM�x[R�m>��Y[m�Z[mnM�x�Z[x[U�b�r�Wdx[R�m2_vLdkqU�mnZ�TNz£x[R�m2mnb�b�r�_�aqZAtnTvZ�|

acxyr J , acZ2mnZAx[aco�Ldx[mnbf��rsZ[Tvkc_�acM�OQxy��TQx[Y�LdM�Z[�STvYAx^mn��U(LNxAaqTVM�Zz�TVY�x[R�m�xAU�Y[��U�kqm�M�x�h�acM�mnx[actsmnM�mnYAOvr .¤JLdM�b6acx[Z�b�acZ[ZAaq�SLNx[acTVM
�
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�2R�mnY[m&x[R�m���Y[T�b�U�tnxAacTvM�x[mnYAo·RSLNZ2x[R�m^z�TvYAo(
< � 3 ¦ Í 07@6 07@1 .0 6 + 1 ¹[~��v»
LNM�bsx[R�m^mnb�b�rQ_�acZAtnTvZAaqxyr�W�L`�2L`r�z�YATvo�x[R�m#�2LNkckyWNacZ�ojT�b�mnkcmnb
LNZ

J , 3 ��
 *Í .¤�Ç§ � ¹[~V~�»

l R�m�ZAx�LNM�b(LNYAb©¤�¦J§2osT�b�mnk£acZ2U�M(LN��kqm&x[TQojT�b�m�k£kqTN�
�2mnr�M�TVkqb�Z]M�U�oQ�SmnY]xAU�Y[��U�kqm�M�x��(TN��M�m�LdY#xAR�mQ�2LNkcky� ª LdM�r
M�m�LNYg�2LNkckvxAY[m�Ldx[osmnM�x[ZnÁ[ö't�LNM��Sm9t	R�TVZ[mnMQxAT]t�Ldkqt�U�k�LNx[m2¤�LdM�b
§�b�TN�2MJxAT©xAR�mj�2LNkcky���·M�m`LNYy|y�2LNkck9TVM�m	|ymn��U(LNxAacTvMJosT�b�mnk
z�TvY^x[R�mjx[U�Y[��U�kcmnM�x�h�acM�mnxAactQmnM�mnYAOvr�W��2R�act	R���LdZ�Z[U�OVOvmnZAx[mnb
��r��6TVk¾z�Z[R�x[m�aqMSÇ[Ã6LNM�b¿ojT�b�a¾Ä(m�b���r�u�R�mnM¼LNM�b��gLdx[mnk�ÇAÓ
R(LNZ^�SmnmnM�x[mnZAx[mnb6��rfo�LNM�rQY[mnZAm�LNYAt	R�mnY[Z`W9�
m	z�Z�����~vW[�2Q��v��\��
{�U�t	RjLNM�TvM�mÆ|¨mn��U(Ldx[acTvM&M�m�LNY�|¨�2LNkck�ojT�b�m�k�acZ�LN����kcaqm�b�acM�xAR�acZ
Z[x[U�b�r�� l R�m#osT�b�mnk�b�mÆÄ(M�mnZ>xy�9T�b�aÔ¢£mnYAmnM�x]kcmnM�OVx[RjZAt�LNkcmnZ�� 

LNM�b�� � W!TvM�m�z�TVY�x[U�Y[��U�kcmnM�x�ZAx[YAmnZ[ZQLNM�b6TVM�m�z�TVY#xAU�Y[��U�kcmnM�x
b�acZ[Z[ac�(Ldx[acTvM!� l R�mnM�W!x[R�mjb�acZ[ZAac�(LNxAaqTVM©Y	LNxAmnZ�TNz]xAR�mQx[U�Y[��U�|
kqm�M�x2h�acM�mnxAact]mnM�m�Y[Ovr�LNM�bsx[R�m^mnb�b�rj_�acZ[tnTVZ[acxyrjLNYAm^ojT�b�mnkcmnb
��r

§ 3 .¤�Ã��	Ç� � ¹[~`�v»

LNM�b

J , 3 *Í ��
 .¤ Á��	Ç � 
 � ¹[~�Hv»
l R�mnY[mÆz�TvYAmvWvt�kqTVZ[m�x[T^x[R�m9�2LNkckyW`x[R�m�tnkcTvZAU�Y[m�TNz(xAR�m]�2m�r�M�Tvkcb�Z
L`_vmnY	LNOvm�bfmn��U(LNxAacTvM�Z2�2acx[R�xAR�m�TvM�m	|¨m���USLNx[acTVM�osT�b�mnk£acZ2Y[m	|
b�U�tnmnbsx[T�ZATvkc_�acM�O^x[R�m2hV|ymn��U(LNxAaqTVMjLNM�bQZA�(m�tna¾z�r�aqM�O#xAR�m]xAU�Yy|
��U�kcmnM�x]b�acZAZ[ac�(LNxAacTvMjkcmnM�Ovx[R«Z[t�Ldkqm�� � LNM�b�xAU�Y[��U�kqm�M�x>kcmnM�OvxAR
Z[t�Ldkqm�� 
 �

�]M�mn���(TVM�mnM�x[a�Ldk�mn����Y[m�Z[Z[acTVM�WÈÇ[Ã`ÉqÇAÓ2acZgU�Z[m�bQx[T^tnTvoQ��aqM�m
x[R�m�_�acZ[t�TvU�Z2ZAU���k�L`rvmnY]LdM�b�acM�M�mnY�|¨k�L`rvm�Y2b�acZ[Z[ac�(Ldx[acTvMskcmnM�OvxAR
Z[t�LdkqmVW(LNM�b�xAU�Y[��U�kcmnM�x2kqm�M�OvxAR�ZAt�LNkcmnZ^LNZ�
� 
 3���� ��!�" ~�¦ � T$#&% ¦ .¤SÁ��	Ç � !� � �('*),+ ¹[~�}�»

� � 3���� ��!�" ~�¦ � T$#&% ¦ .¤SÁ��	Ç � !- 
 ' ),+ ¹[~�Qv»
� � 3/.��10 Ã��[Ó
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 3 \��

�2R�mnY[m ��! acZ�xAR�m�M�TvYAo�Ldk9b�acZAx�LNM�tnmsz�Y[TVoôx[R�m��2LNkcky� l R�m
o�LNxAt	R�acM�O9�STvZAacx[acTvM^�Smnxy�9m�mnM�xAR�m�_�acZAtnTvU�Z!Z[U���k L`rVmnY�LdM�b�xAR�m

TvU�x[mnY�Y[mnOVacTvMJacZ�t	R�TVZ[mnM¸LdkqTVM�O©LsÄSx�OVY[acb6kcaqM�mj�2R�mnYAmjxAR�m
ojacM�aco�U�o�_vLNkcU�m^Tdz�x[R�m#xAmnY[o .¤�Á2�	Ç � !435' acZ9Tdz TVY[b�m�Y]��Q�����yMQxAR�m2��Y[m�Z[mnM�x2x[U�Y[��U�kcmnM�x�tnkcTvZAU�Y[m2osT�b�mnkcaqM�O]x[R�m]tnTVM�|
Z[x	LNM�x[Z]LdY[m 
��
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l R�m�OvTN_VmnY[M�aqM�Ojmn��U(Ldx[acTvM�Z^OVaq_VmnM©Ld�(TN_Vm�t�LdM©�Sm�t�LNZAx
acM�x[TQx[R�m�Z[x	LNM�b(LdY[b�x[Y	LNM�ZA�(TVY[x]m���USLNx[acTVM�z�TvY]L�OvmnM�mnY�Ldk�b�m	|
�SmnM�b�mnM�x2_vLdY[a�LN��kcmBA�¹ R�mnYAmvW�xAR�m^�(LNYAZ2aqM�b�act�LNxAaqM�O#xAR�m�L`_vmnY�|
LNOVacM�O�LdY[m^b�YATv���Smnb(»�W�acMfu2LNY[xAmnZ[a�LdM�t�T�TVY[b�acM(Ldx[mnZ]LdZA + , -�¹yÎ 6 A2» + 6 3C"�DFE � A
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�2R�mnYAmIA t�LNM6�SmQx[R�mju2LdY[xAmnZ[a�LNM6o�LNZAZ2�(U���tnTVoj�STvM�mnM�xAZ�W
x[U�Y[��U�kcmnM�x�h�acM�mnxAactQmnM�mnYAOvr�W�b�acZAZ[ac�(LNxAacTvMfY	LNx[mQTdz�xAU�Y[��U�kcmnM�x
h�acM�mnx[act�m�M�mnY[OVr�W �KJ � �cW D E acZ]x[R�m�m	¢£mntnxAac_vmQb�a¾¢£U�Z[ac_�acxyr�WSLNM�bG E b�mnM�TvxAmnZ�xAR�m�ZATvU�YAtnm��(mnY&U�M�acx]_VTvkcU�ojm
z�TvY>x[R�m�b�mn�SmnM�|b�mnM�x2_vLdY[a�LN��kcmnZ�A^�LNM O P
QSR�TVUVWYXZQ\[5]�XZQ\^�_

�yM�x[m�OvY�Ldx[acM�O]eg�£�c¹[~`�v»STN_VmnY�L�tnTvM�xAY[TvkV_vTVkqU�ojmvW	��r]U�Z[acM�O
x[R�m�K&LNU�ZAZ[a�LNMQxAR�mnTvYAmno©WV��m#OVmnx�x[R�m>z�TVkqkcTN�2acM�O>b�acZ[tnYAmnx[ac¡nmnb
mn��U(Ldx[acTvM` Aõ¦aA Òcb :5de J -Hf M ¹Sg&h�is»!¦jf M ¹ DkE�l Amh�ij»

3 G E :5d ¹[~`�v»
�2R�mnYAmBg 3 ¹ºÍ5n6Ï�noA2»qpfacZgx[R�m��(U���x[mnM�Z[TvY`W�:5d>xAR�m2_vTVkqU�ojm
TNz£x[R�m2tnmnkckyW�LdM�brA2Ò
x[R�m2_vLdkcU�m�Ldxg��Y[mn_�acTvU�Z�x[acojm�kcmn_vm�k¨WVLNM�bs Y[mÆz�mnY[Zsx[T�m�LNt	R z¨Ldtnmoi TNz#xAR�m�tnTvM�xAY[Tvk2_VTvkcU�osmv� l R�m
b�acZ[t�Y[mnxAaq¡�aqM�OJmn��U(Ldx[acTvM t�LNM¸�Smft�LdZ[xsaqM�xAT©ZAx�LNM�b(LNYAbHz�TvYAo
¹�{¶mnm���W	~��v»

�5t A t 3 f � !5u A !5u -HG Ev ¹��2�v»
�2R�mnYAm�Z[U���Z[tnYAac��x=w�x>b�mnM�Tvx[m�Z]M�mnacOVR��STvY]LdM�b

�5t 3 f � !5u ¦aG Et �
l R�mHtnT�m	Àjt�aqm�M�xAZ � !$u tnTvM�x	LNacM�tnTvM�x[YAac��U�x[acTVM�Z�z�Y[TVo�STvx[R�tnTVM�_vmntnxAacTvMfLNM�b�b�a¾¢£U�Z[acTVM��yG Ev LNM�bzG Et tnTvM�x	LNacMjxAR�mY[m�o�LNacM�acM�O�x[m�Y[ojZ`���¸R�m�M©eg�£��¹A~��V»�aqZ>t�LNZAx^aqM�xATjeg�£�q¹º���V»nW

Z[TVojm]Ldb�b�acx[acTvMSLNk�ZATvU�YAtnm^x[mnYAojZ�G Ev LdM�bIG Et oQU�Z[x'�(m^tnTVM�|Z[acb�m�Y[mnb�W>b�U�m�x[T x[R�m�t	R�Tvactnm�TNz�b�m��(mnM�b�mnM�xf_vLNYAa�LN��kcmnZ�LNZ
o�LdZ[Z&�(U��HtnTVoj�STvM�mnM�xAZ�W2LNM�bHb�U�mfx[T6xAR�mft	R�Tvactnm«TNz^z�U�kck
b�mnZAtnY[ac��xAacTvM�TNz�x[R�m#ZAx[YAmnZ[Z^x[m�M�Z[TVY��

l R�m Ä(Y[ZAx¿LNb�b�aqxAacTvMDx[m�Y[o aqZ�Y[mÆz�mnY[YAmnbôxAT LdZ�xAR�m{K|5}7~��K{Z�\� }5����|5�Y��{K�1������� �2R�act	RJYAmn��Y[m�Z[mnM�x[Z«x[R�m�mnYAY[TvYAZjTdz
x[R�m]tnTVM�_VmntnxAaqTVMQ�(LNYAx[Z�TNz�tnT�m	Àjt�aqm�M�xAZ � !5u TN_VmnY�x[R�m]tnTVM�xAY[TVk_vTVkcU�ojmv� Á {¶aqM�tnm]xAR�m]tnTVM�_vmntnxAacTvMjb�T�m�Z9M�TVx�acM�tnkcU�b�m>b�mnM�ZAacxyr
acMQx[R�acZ�_vLdY[a�LN��kqm�Tv��x[acTvM�Wdaqx'aqZ�LNkcZ[T�YAm	z�mnYAY[mnb�xAT�LNZ��Yd5��� 04s ����V� � � � �QacM�ZAx[m�Ldb�Tdz s � ��� ���V� � � � �g�yx2t�LdM��(m��2YAacx[x[m�M` G Et bV���K� Á 3 f M K ¹ Í5nf»��Zi.Í N M
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l R�acZjxAmnY[o R(LdZjxATJ�Sm©LNb�b�mnb�TVM�x[THG Et ���yxjZAR�TvU�kcb�(m^�STvacM�x[mnbsTvU�x2xAR(LNx�acMjTvYAb�mnY2xAT��(Ldk�LNM�tnm^xAR�m^b�acZ[tnYAmnx[ac¡nmnb
mn��U(LNxAaqTVM�W�xAR�m�Y[mnx	LNYAb�mnbHb�mnM�ZAacxyr ÇAÑ .Í6Z[R�TvU�kcbJ�Sm�U�Z[m�b�acM
x[R�m�x[mnYAo ` G Et bV���K� Á W>Z[acM�t�m6x[R�m�kcm	z�xjRSLNM�b�TNz�e ���B¹��2�v»
R(LNZjLdb�Tv��xAmnbJxAR�mfM�U�osmnY[act�Ldk�ojT�b�mnk��2R�act	RHaqM�tnkcU�b�mnZQxAR�m
Y[mnx	LNY[b�mnbfb�mnM�Z[acxyr��

l R�m�Z[mnt�TvM�b¸LNb�b�acx[acTvM(Ldk�x[m�Y[o aqZ�Y[mÆz�mnY[YAmnb¸xAT½LdZ�xAR�m� � ���$��� |5} ��|5�Y��{K�1������� W�b�U�m^x[T�x[R�m�LNb�Tv��xAaqTVMQTNz�L^z�U�kqkSb�m	|
Z[tnYAaq��x[acTvM¸Tdz�x[R�m�Z[xAY[mnZAZfx[mnM�Z[TvYfeg��Z�¹�}�»sLNM�b�¹º�v»n� l R�acZ
x[mnYAo ` G Ev bV���K� Ç 3 K ¹ J - J ,[»��/.021 + 6 ¦ � H : 6 1 .0 M + M � N + 1

¦ �H : 6 1 = *Í .¤ A + 1
aqZgLNb�b�mnb�xAT=G Ev ���2x!�(TVU�M�b(LdY[acmnZ`WNx[R�m�_vLNkcU�m�Z�TNzSx[R�m�b�mnYAaq_vL.|x[ac_vm�Tdz9x[R�m�xAmnY[osZ2aqM«��Y�Ldt�hVmnx[Z 	 �9LNM�b ¹9»2RSL`_vm��SmnmnM6TV��|
x�LNacM�m�b���rsmn��x[Y�Ld�(TVk�LNx[acM�O&z�YATvo¼xAR�m^aqM�M�mnY2ÄSmnkcb��

l R�m6x[R�aqYAb¿LNb�b�aqxAacTvM(Ldk#xAmnY[oGaqZ�YAm	z�mnYAY[mnb�x[T�LNZfxAR�m{ |$�������c�K� ����� �,��|5�Y��{K�1������� b�U�m6xAT�L b�mntnTVU���kcacM�O¸Tdz�xAR�m
b�mnY[ac_vLdx[ac_vmsTNz#o�LNZAZ��(U��JLNM�bH_vm�kqT�tnacxyr��6�yx�aqZQZAR�TN�2MJm��v|
��kcaqt�aqxAkcrjLNZ�z�TVkqkcTN�2ZD E �� T 1 � A

Í � 3 D E
Í
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Í Ç
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l R�m�x[R�aqYAbfZ[TVU�Y[t�m�x[mnYAoDtnTvM�Z[acZ[xAZ#Tdz�x[R�m�ZAmntnTVM�bfx[m�Y[ojZ>TvM
x[R�m^Y[acOVR�x�R(LdM�b�Z[acb�m^acMjx[R�m�Ld�(TN_Vm]mn��U(Ldx[acTvM!��p�TvY2ZAojT�TvxAR
b�mnM�ZAaqxyr _vLNYAa Ldx[acTvM�Z�W�xAR�m�x[mnYAo acZQM�mnOvkcacOvac��kcmv� l R�mnY[mÆz�TvYAmvW
x[R�acZ�xAmnY[o8aqZgacoj�STvYAx�LdM�x!TvM�kcr^acM�_vLdY[r�acM�O^OvY	LNb�acmnM�xgY[mnOVacTvM�Z`W
Z[U�t	R©LdZ2Z[R�T�t	h�Z��

�yx^Z[R�TVU�kcbf�(mQM�Tvx[actnm�b©xAR(LNx^x[R�m�Ä(YAZ[x�xAmnY[oBacZ]tnYAU�tna�LNk
x[T^ojTVojmnM�x[U�o�tnTVM�Z[m�Y[_vLNxAacTvMQLNM�bQM�U�osmnY[act�Ldk�ZAx�Ld��ackqacxyr��S�2x
Z[R�T�t	h�Z�W�xAR�m�xAR�acY[b�Z[TVU�Y[tnm&x[mnYAo·acZ]LNkcZAT�acoj�STvYAx�LdM�x`�L�M
	 �
����WYUVQ�T ]�� P Q�R�RcQ���]7X�Q ^4_

l R�mnYAm�LdY[m�L�_vLNYAaqm�xyrjTNz�M�U�osmnY[act�Ldk£b�acZ[Z[ac�(Ldx[acTvMsojT�b�|
mnkcZ#�2R�aqt	R6LNYAm�U�ZAmnb6x[T�ZAU�����YAmnZ[Z�Z[��U�Y[acTvU�Z^T�b�b6LNM�b�mn_VmnM
�(TVaqM�x�TVZ[tnackck�LNxAaqTVM�Z�LdM�bJxATfb(LNos�©U�M���R�r�Z[act�LNk2TN_VmnY[ZAR�T�TvxAZ
M�m�LNY>Z[R�T�t	hf�2L`_vmnZ`� ª TVZ[x]Tdz�x[R�mnoDU�Z[mQLQtnTVoQ��acM(LNxAaqTVMQTNz
Z[mntnTVM�b�LdM�b«z�TvU�YAx[R�TvYAb�mnY�xAmnY[osZ#Tdz�xAR�mQb�mn�SmnM�b�mnM�x�_vLdY[a¾|
LN��kcmnZzA^W#¹ Í(ÏAÍ�Î9ÏAÍ�ÐôLNM�b¸Í���»�W2mnacx[R�mnYjmn����kcactnacx[kcr TvYQacoQ|
��kcaqt�aqxAkcr����yMJxAR�acZQZ[xAU�b�r�W9LNM acoj��kcactnacx^M�U�ojmnYAaqt`LNk�b�acZ[Z[ac�(L.|
x[acTvM�ojT�b�m�k�acZ2U�Z[m�b©�2R�act	R��	U�Z[x]acM�t�kqU�b�mnZ]xAR�m�Z[mntnTVM�b©LdM�b
z�TvU�YAx[RfTVY[b�m�Y#xAmnY[osZ^mn����Y[mnZAZ[mnb6acMf��Y[mnZAZ[U�YAmQz�TVY#LNkck!x[Y�LdM�Zy|
�(TVY[x2mn��U(Ldx[acTvM�Z`� l R�m>z�TvU�Y[x[R¶|¨TVY[b�mnY>x[mnYAojZ�TNzgx[R�m�M�U�osmnY[a¾|
t�LNk!b�acZ[Z[ac�(Ldx[acTvMsojT�b�mnk�LdY[m^b�U�m&x[T�x[R�m�U�Z[m�Tdz �2R�aqmÆ|�u�R�TN�
aqM�xAmnY[�STvk�LNxAacTvM�WÈÇ�LdM�b©xAR�m�Z[mntnTVM�b�|yTvYAb�mnY�x[mnYAojZ�LNYAm�b�U�m�xAT
x[R�m�U�Z[mQTdz9Y[m�x�LNYAb�mnb6b�m�M�Z[acxyr£WÈönÉcÇ[Ñ��2R�act	R©acZ>mn��U�ac_vLNkcmnM�x]xAT
x[R�m2YAmnx�LdY[b�mnb���YAmnZ[ZAU�Y[m^tnTVM�tnmn��x�� Ñ]�yx�t`LNMQ�SmnmnMQZ[R�TN�2MQx[R(Ldx
x[R�m�osT�b�mnkyWVz�TvY2U�M�a¾z�TvYAo¼OvYAaqbfLdM�b�xy�9Td|¨b�acosmnM�Z[acTVM(LNk��STN��W
t�LNM��Sm��2Y[acx[xAmnM�mn����kcactnacx[kcrSÁ�Ò� < 3 ��� < - ����< ¹���~�»
�2R�mnY[m ��� < LdM�b ����< LdY[m]xAR�m]t�TvM�x[YAaq��U�x[acTvM�Z�z�TVY�x[R�m#xy��T
tnT�TvY[b�aqMSLNx[m'b�acY[mntnxAacTvM�Z`WNY[mnZA�(m�tnx[ac_vm�kqr�WN�2R�act	R^R(L`_vm'x[R�mgzºTvY[o
¹cz�TVY^Î���ÏnÎ���� �V»�
��� < 3  "! 6$# Á2�	Ç + 1 ¦ ! 6 0 Á���Ç + 1&% 6

� � < 3  ! 6 + 1 # Á��	Ç ¦ ! 6 + 1 0 Á2�	Ç % ¹��V�v»
l R�m !"' � acMjx[R�m�LN�STN_vm>mn��U(LNxAaqTVM�t�LNM��Sm#�2YAacx[x[m�M! 6$# Á��	Ç + 1 3 - � J 6$# Á2�	Ç ` < 6$# Á���Ç + 1 ¦ < 6 0 Á��	Ç + 1 b-)( � ¹ < 6$# Ç + 1 ¦;H < 6$# Á + 1 - H < 6 + 1 ¦ < 6 0 Á + 1 » ¹��2Hv»
�2R�mnYAm^� LdM�b Y¸LNYAm^tnT�m	ÀjtnacmnM�x[Z2acoj�STvZAmnbQ��rQojTVojmnM�x[U�o
LNM�b�Z[x	LNx[m�mn��U(Ldx[acTvM�Z`WNLNM�b J 6$# Á��	Ç acZ�L
Z[ojT�TVx[R�acM�O'z�U�M�t�x[acTvMb�U�m^xATQx[R�m^U�ZAm�TNzgY[mnx	LNY[b�mnb©b�mnM�Z[acxyr�ÇAÑ^�2R�act�R�YAm�LNb�Z.Í 3 Í�¦ J�* T,+Í � � ¹��d}�»

�8xy�9Td|¨kcmn_Vmnk£Ä(kcxAmnY[acM�OsZ[ojT�TVx[R�acM�O�z�U�M�tnx[acTVMfR(LNZ>�(m�mnM
b�mnZAacOvM�mnb<Á�Ò&LNZ

J 6-# Á��	Ç 3 o�LN�).��7�R��Ï0/ Á " ~'¦ � X214365X 6$# Á���Ç + 1 � Ç +
-�/ Ç " ~�¦ �87 143957 6$# Á��	Ç + 1 � Ç +;: ¹��2Qv»

�2R�mnYAm 7 6$# Á��	Ç + 1 3 o�LN�2¹ 7 6$# Á + 1 Ï 7 6 + 1 »
LNM�b

7 6 + 1 3=< < 6-# Á + 1 ¦½� < 6 + 1 - < 6 0 Á + 1 << < 6-# Á + 1 -J� < 6 + 1 - < 6 0 Á + 1 <�yxQ�2LNZ�z�TVU�M�b x[R(LdxQTvM�kcr6TvM�m�kcmn_Vmnk2ÄSkqxAmnYQacZQM�mnmnb�mnb
z�TVY�xAU�Y[��U�kcmnM�x��(TN� t�LNkctnU�k Ldx[acTvM�Z�x[T�ZA�2acx[t	RQTvMQxAR�m2Z[mnt�TvM�b�|
TvYAb�mnY�b�aqZAZ[ac�(Ldx[acTvM��2R�act	R6aqZ^M�m�mnb�mnb x[TfmnM�R(LNM�t�mjx[R�mQZ[x�L.|
��ackcacxyrjacMfZ[U��(mnYAZ[TVM�act�YAmnOvacTvM�Z�� l R�m�tnTvM�Z[x�LdM�x#b�TvojacM(Ldx[acM�O
Z[m�tnTvM�b¶|¨kcmn_Vmnk£Ä(kcxAmnY]�2LNZ�Z[mnx^LNx2¡nm�Y[T(�

l R�m^M�U�oQ�SmnY[Z>/ Á 3 ~��cW�/ Ç 3 �7��LNM�b X 14365 3 ~��R�4V~��c~���� l R�m^b�m�x�LNackcZ�TNz�xAR�m^��Y[m�Z[mnM�x]osT�b�mnk£LNY[m^OVaq_VmnMjacMQxAR�m
�]���(mnM�b�ac�jacMf�2m	z�Z`�c~	��W	~`���LNM L ?,UVW7RZR@��UVWBA=^4UVUVW7TVX�Q�^4_DC,EF�y]�XZQ\^�_

�yMsx[R�acZ�Z[x[U�b�r�WVo�LdZ[Zg�SU��QtnTvos�(TVM�mnM�x[Z�acM�Z[xAm�LNbsTNz�_Vm	|
kcT�tnacx[acmnZ�WVLNY[m�Z[m�kqm�tnx[mnb�LNZgx[R�m9b�m��(mnM�b�mnM�x9_vLdY[a�LN��kqm�Z���{�U�t�RQL
_vLNYAa�LN��kcm�Tv��xAaqTVMjLNkckcTN�2Z!z�TvY9L�b�acY[mntnx�Y[m�k Ldx[acTvM�Z[R�ac�Q�Smnxy�9m�mnM
ojTVojmnM�xAU�o LdM�bQ��YAmnZ[ZAU�Y[m^��r�xAY[U�M�t�LNxAaqM�O�x[R�m>ojTVojmnM�x[U�o
mn��U(Ldx[acTvM�Z�acMQx[R�m^Z	LNojm2�2L`rQLNZ�aqMsx[R�m>tnTvM�_VmnM�x[acTvM(Ldk�{¶� ª |��X!eJosmnx[R�T�b<Á�ÉHGi �v¹�Í$nf» ' 3 ¦ :5d� t i � l < ' � ¹��V�v»

�2R�mnYAm ' ojm`LNM�Z�tnTvYAY[mnt�x[acTvMfxAmnY[osZ���yM�TvYAb�mnY^x[T�mnM�RSLNM�tnm�Z[x	LN��ackcacxyr�TNz9xAR�m�TVY[acOvacM(Ldk���YAmnZy|
Z[U�Y[m�tnTvYAY[mntnxAacTvM�mn��U(LNxAaqTVM�W`x[R�m�b�mnM�Z[acxyr^tnTvYAY[mntnxAacTvM�aqZ!x�LdhvmnM
LNZAÑ

Í ' 3 O < '¹ O ¦¸~`» = C Ò ¦ �#�RQ < n < Ç A � ¹��2\v»
l R�mnYAm	z�TVY[mvWSx[R�m#��Y[mnZAZ[U�YAm�tnTVY[YAmntnx[acTVMfmn��U(LNxAacTvM��(m�tnTvosmnZ

Í 't :5de J - ÓfM�I Á � :5d�5t i � l < ' � - eKJs t 3 � ¹��V�v»

}



�2R�mnY[m e Js�t aqZ2xAR�m^tnTvM�xAaqM�U�acxyrQmnYAY[TVY��
l R�acZfo�LdM�ac��U�k�LNxAacTvMJOVac_vmnZfxAR�m6��YAmnZ[ZAU�Y[mHtnTVY[Y[m�tnx[acTvM

mn��U(LNxAaqTVM�L>R�r��(m�Y[�STvkcact�Ld���(m`LNY�LdM�tnm>�2aqxAR�YAmnZ[�Smntnx�x[T^xAaqosmv�
�]Z ª Ldt�R�M�U�oQ�SmnY��(mnt�Tvojm�Z2Z[o�Ldkck(LNM�bsb�mnM�ZAacxyrjOvY	LNb�acmnM�xAZ
�(mnt�Tvojm^M�m�OvkcacOvac��kcmvW�x[R�m���U(LNZAaÔ|yx[acosm	|¨b�mn�(m�M�b�mnM�x]xAmnY[oDb�aqZ�|
LN���Sm�LNYAZjLNM�bHxAR�m�Z[t	R�mnosm�b�mnOvmnM�mnY�Ldx[mnZsx[T6x[R�m�ZAx�LdM�b(LNYAb
aqxAmnY�Ldx[ac_vm^ZAt�R�mnojm>z�TVY2aqM�tnTvos��Y[mnZAZ[ac��kcm2�STN���

�yM6x[R�mQt�U�Y[_�ackcaqM�m�LNY^tnT�TvYAb�acM(LNxAmnZ�WgxAR�mQb�a¾¢£U�Z[acTvM�x[m�Y[o
TNz e ���>¹��V�v» z�TvYAojZ

¹\i � l < ' » 6$# Á���Ç 3 � < i < _ ��� Á�� Á 1 � < '��� 1	� 6$# Á��	Ç
�2R�act�R�t�LdM��(m�YAmn�2Y[acxAx[mnMfZATQx[R(Ldx
 i � l < '���6-# Á��	Ç 3 � � 6-# Á��	Ç ` < '6$# Á ¦ < '6 b- � � 6$# Á���Ç = < '6-# Á��	Ç + 1 # Á���Ç ¦ < '6$# Á��	Ç + 1 0 Á��	Ç A
�2R�mnY[m�x[R�m ��
 ZjtnTVM�x	LNacMHx[R�m«ojmnxAY[actnZQTNz�xAR�mfOvYAacb�� l R�m
b�acZ[tnYAmnx[ac¡nmnb�mn��U(Ldx[acTvM z�TVY < ' t`LNM�LdkqZAT©�Smft�LdZ[xQacM�x[T6xAR�mz�TvYAo �$t < 't 3 f � !$u < '!5u -?G v ¹��V�v»
�2R�mnY[m1G v acZ2o�LNZ[Z�Y[m�Z[acb�U(Ldk¨�

{�acM�tnm2xAR�m9��Y[mnZAZ[U�YAm]tnTVY[Y[m�tnx[acTvMQm���USLNx[acTVM�R(LdZg�(mnm�MjLNk¾|
Y[m�Ldb�r�b�acZ[t�U�Z[ZAmnb�acM�o�LNM�r2Y[mÆz�mnY[m�M�tnmnZ`W�Tvx[R�mnY�LNZ[�SmntnxAZgTNz(xAR�m
b�acZ[tnYAmnx[ac¡�Ldx[acTvM TNz]x[R�aqZ&mn��U(LNxAaqTVMJLNYAmjTvosacx[x[m�bfR�mnYAmv� l R�m
b�mnx�Ldackqm�b�b�acZ[tnYAmnx[ac¡�Ldx[acTvM&TNz(eg�£��¹��V�v»<aqZ£�SmnY�z�TvYAojmnb�acM�L��2L`r
Z[acojack�LNY�xAT�xAR�m�b�a¾¢£U�Z[acTVMjx[m�Y[ojZ2Tdz eg�£�2¹A~��v»^¹º{�mnm���W	~	�v»��L�M�� �K_�Q\XZQ\]���]7_���� ^F��_��k]�U�� A,^�_��FQ\XZQ\^�_�R

l R�m�t�LdkctnU�k�LNxAaqTVM�Z�Z[x�LdY[x
z�Y[TVo·L�U�M�a¾z�TVY[o�z�YAmnm�ZAx[Y[m`LNo
tnTvM�b�aqxAacTvMQzºTvY]LNkck£_vLdY[a�LN��kcmnZ`�Y9TVU�M�b(LdY[r6tnTVM�b�acx[acTVM�Z�m�_vmnYAr��2R�mnY[mvW�mn��tnm���xjLNx�Z[TVkqacb
��LdkqkcZ`W#LdY[mJLN����kcaqm�b¸��r�U�ZAacM�OHx[R�m6Z	LNojm«Z[x[Y	LNxAmnOvr�LNZfacM
Z[Tvkc_�acM�OjxAR�mQegU�kcmnY^mn��U(LNxAacTvM�Z`�ÔÁ[Ò&�2x]xAR�m�z¨LNY
Ä(mnkcb�W£xAR�m�kqTd|
t�LNkckcr�TvM�m	|¨b�aqosmnM�ZAaqTVM(LNk��2acmno�LNM�M^acM�_vLNY[a�LdM�xAZ�W`mnM�x[YATv��r�LdM�b
x�LNM�OvmnM�x[a�Ldk]_vm�kqT�tnacxyr tnTvos�(TVM�mnM�x�LdY[mfTV��x�LdacM�mnbH��r�U�Z[acM�O
x[R�m�x[R�m�TvY[r�TNz�t	R(LdY�LNt�x[mnYAaqZAx[actnZ`�·� z¨LNY�Ä(mnkcb�tnacY[tnU�k�Ldx[acTvM
tnTvYAY[mntnxAacTvMJ�SLNZ[m�b6TvM�x[R�mQtnTVoj��YAmnZ[ZAac��kcm��STvxAmnM�x[a�LNk�_VTvYAx[mn�
Z[TvkcU�xAacTvM¸acZjU�Z[mnb�x[T ojT�b�a¾z�r�z�YAmnm6Z[xAY[m�Ldo _vmnkcT�tnacxyr���i>M
Z[Tvkcacb6�2LNkckcZ�W!M�TN|yZ[kcac�JLNM�b ¡nmnYAT©xAU�Y[��U�kqm�M�xQm�M�mnY[OVr6�(TVU�M�b�|
LNY[rstnTvM�b�acx[acTvM�Z]LdY[m�Ld����kcacmnb��g��Ä(YAZ[x�|¨TVY[b�mnY^mn��xAY�LN�STvk�Ldx[acTvM
aqZ�LNb�TV��x[mnb�z�TvY'�(TVx[Rj��Y[mnZAZ[U�YAm�LdM�bQ��YAmnZ[ZAU�Y[m�t�TvY[YAmntnxAaqTVM�Ldx
x[R�m��2LNkcky� l R�m�_vLNkcU�m�Z2TNz ¤<W(§]LdM�b���Y[m�Z[Z[U�Y[m�tnTvYAY[mntnxAacTvM©Ldx
x[R�m�TVU�x[kcmnxAZ]LNYAm#m���xAY�Ld�(TVk Ldx[mnbsz�YATvo0x[R�m^acM�M�m�Y�Ä(mnkcb��

� �'� ��³�$�¯ �P�g®>²��¸µ%��´£³�����µ[±'®
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