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

���*)+����!,��-.�	��!���������
�!���������-/�
�

0 13254687 1:9 6 ;=< >?6A@CB<AD 1 @E<F> ;C6 G 1 6FH�I B6 9 @E<J6LK
��M�NPORQTS?�VUPW:X(Y�Z[��O\Y(S

��Z]X�X�O\^�Y�U3_`baUbS.^cORUPQ]ZTdRUPeVU.X(SPfgSP^cZ]ORMhY�U3_`baUbSie�Sj)k^�Sblm ORX�X(SP^/��^RnpoqSP^rU ` ZTS%��QTf+O\^�Y(S���SPY(Y(SP^cZsOiUbtV^�Oul
X(ORMvY�UPeVUEUbSw��M:X(Y�ZTY�W�Y(SEe�O�� &x XcZ ` UyeVUy���,����
/ORz
tV^cO\ORM `c{ Z|zyORMhY(SFt}Ub^ ` Z]UPQ�e�S~X�^�OR��WVZ]XcZTY(S~X�t:Ub^cUFU
SPfVY(ORM�_`baUbSwe�SyY &x Y�W:QTSye�O�-�ORX(Y(^�O�ORz�� &x XcZ ` U"n

),SP^�Y(Sw��QTO\NP^cO
�hUPM�ORZT^�S��:�b�P�b�

�(�h���r�b�c�������b�����
���r���#�
�\���	���b�c���
���¡ ¢�#�P�
����£3�¡��¤¥�����¦��§,�r�
���r�b�r�" ¦�k¨��
¤¥�
�R©u�r��©¢���#�
�\����£3���
�\�
ª« ���
���*���
�����¡��ª�r¬¡���
�­ £3§�®:¯¢°



),Ub^rU?��UPMVZTORQ]U"�Vz &UPX�UPQ]Q]Uye�O�Q|U &WVQTY�Z]zEU±ORX(Y(^cORQ]Q]U"n



² ³µ´8¶¸· ¹Cº¼»#½ ¹¿¾ÁÀ�ÂÄÃ

�qt &S~X#eVS~Z]X*UPMVS~XÅeVO�zyORX�Y(^cUPe�SÆO���WVUbY(^�SÆe�O�Z]MVZ ` Z|U3_`baUbS ` ZTORMvY &xTÇ ` U"��U ` S~M ` Q]WVX aUbSÆeVORX�X�U�O\Y�Ubt:UY(^cUbd ` S~MVX�ZTNPS�Z]M &WVzyO\^rUPXEQTORz�fV^cUPM�_` UPX\�#e�O.t+ORX�X(S~UPX?z?Ub^cURÈ"Z]Q { S~XcUPX?��W�O�eVZT^cO\Y�UiS~W�Z|MVeVZT^�O\Y�UPzEORMhY(Oe�O\^cUPzyl�zyO�UPX ` S~MVe:Z
_`baSPORX�t:Ub^rUÆORX ` ^�O\ÈPO\^qORX�Y�U?eVZ]XcX(O\^�Y�U3_`baUbS�n�qNP^cUPeVO"_` SEUbSEoqSP^cU ` Z]S±t+SP^ÉY(S"e�S~XÉS~XÉzyS~zyORMvY(S~X�e�O�ORMhY�WVXcZ]UPX�zySyeVW�^rUPMhY(O�SÆY(^cUbf:UPQ { S��"t+SP^tV^�O\S ` W�t:Ub^�l�X(O ` S~zÊU�ËP� &x X�Z ` U�eVOyÈPO\^ceVUPe�ORË"�Ìt3SP^�zES~MhY�Ub^�S ` S~zyt:W�Y�UPe�SP^st:Ub^cUPQTORQTSÍOyt+SP^ Y(S"eVU/Ue�OReVZ ` U3_`baUbSÍ��W�OÆY(ORz ` S~zÎSÍ��M:X(Y�ZTY�W�Y(SÍe�Oy� &x X�Z ` UwOyX(ORWVX�ORX(Y�WVeVUPMvY(ORX\n±'ÉS~zySÍSP^cZTORMvY�UPe�SP^ OyUPzEZTNPSORQTO�X(ORzEtV^�O�U ` S~zyt:UPM { S~W"l�zyOseVO t3O\^cY(S�n�qSÏ�~WVQTORXR�Ì�[ORUPM:e�^�S��Ì�:UPWVX(Y(S�����^cUbt:U"�,- &Ub^ ` ZTS����*eVWÐ�,
"UPM:e�^�S��Ì)�UPQ]z?ZTO\^cZ�O?)�Ub^cZ]d\SPY(Y(S.t+ORQ]UUPzEZTdRUPeVOsX(ORzytV^cO�t:^�ORX(ORMvY(OPnÑ�$�ÒO\Y &x ` Z]UÆOsUbS?�kUPQ]e�S~zEZT^cSyt3ORQ|U±U¦Ó�WVeVUÆORzCUPX(t+O ` Y(S~X m WVMVeVUPzEORMhY�UPZ]X#eVORX(Y�UEeVZ]XcX(O\^�Y�U3_`baUbS�n�qSg���	�s�vWVO�Z]M:X(t:ZT^�S~W�l�zyO?UjORX ` ^�O\ÈPO\^?UjZ]MvY(^�S"eVW�_`baUbSÏe�ORX(Y�UÏeVZ]X�X�O\^�Y�U3_`baUbSÏO�t+ORQ]U�SPt+SP^�Y�W"lMVZ]e:UPe�O�eVO�t:Ub^�Y�Z ` ZTt}Ub^ÆeVO/WVz¸tV^�S�Ó(O\Y(SÔ�vWVO/X(O�tV^�O\S ` W�t:U ` S~zÕSÔUPX�t3O ` Y(SÖzEUPZ]XyZ]zyt+SP^�Y�UPMvY(O�eVU
` Z¥×ORM ` Z]U"n*�qS~X#UPQ]W:M�S~X*eVSÆ��QTY(O\^cM:UbY�ZTÈ�Uy'ÉZ]e:UPe aU���W�O�UPQ &ORzØe�O�fV^cZ]Q { UPMhY(ORXÅM�S~X m Ubd\ORzpÈ�UPQTSP^rZTdRUb^ ` UPeVUeVZ]Uyz?UPZ]X#UySPt+SP^�Y�WVMVZ|eVUPe�O�e�O ORX(Y�WVeVUb^�MvWVz?Uy��MVZ]ÈPO\^cX�Z]eVUPeVO�NP^rUbY�WVZTY�UyOseVO��vWVUPQ|Z]eVUPe�OPn

�qNP^cUPeVO"_` S.ORX(t+O ` Z]UPQ|zyORMhY(OwU�zEZ]M { UÍz aUbOw��W�OEÈ"ZTfV^�S~W ` S~z?ZTNPS.UbY &O�S.eVZ]U�e:U/e�O m ORX�U"n��*Q]U
&Oy^�ORX(t+S~MVX &UbÈPORQ,t+ORQ]UPX ` S~MVeVZ(_`baSPORX Z]MVZ ` Z]UPXqOÆY�UPzsf &ORzÊt3SP^ ` S~MVe:W�dRZT^(l�zyO ` S~zÙz±WVZTY(SÍUPzySP^�eVW�^cUPMvY(O
Y(S"eVUEzEZ]M { UsÈ"Z]eVU"nÑ��XÍzEZ]M { UPXEZT^cz aUPX�'ÉUb^cQ|Z�O.ÚÅORQ]U"���vW�OjX(ORzytV^cO.zyOjUbt3S~Z|Ub^cUPz���U��vW�ORzÄY(ORM { SÖORX(t+O ` Z]UPQ
` Ub^cZ]M { S�n�8e�O m SP^czEUÍz±WVZTY(S�ORX(t+O ` Z]UPQ,UbSÍzEORWj��zySP^ ��W�O±M:UPX ` ORWjt3ORQ|U?��X(Y(^�S~M�S~zEZ|U"�3Oy��W�OÆUbNPSP^cUX(O\N~WVZ]^ &U�S ` UPzEZ]M { S.e�S~X�M &WVzyO\^�S~X\nTnTn�zEUPXRnTnTn���UPMVZ¥Û/X(ORzyt:^�OwX(O\^ &UPX�U.zEZ]M { UÍORX�Y(^�ORQ]U"nj��f:^cZTN~UPe�St+ORQTSÆY(ORW�Ubt+S~ZTSyO ` Ub^rZ]M { S�n

Ü�Ý+Þ"ß�àâá�ãÒävå+ærç¡èké�ß¦ç¡á
ê,ëVì�í¢îrïcð�ì¥ñ�òvñ"î�ó}î¢ñ"îrïròbô�ñ"õÆöqì÷õ�øÅïròbë+ñ"îsñ�õyùÐúPô
ûbòbë3î¡ìTï¡õÆü�ýPý¦þ

Z]Z



ÿ <J>��C7 �
�qORX(Y�U±eVZ]XcX(O\^�Y�U3_`baUbSÆUbtV^�ORX(ORMvY�UPzyS~X*SsY(^cUbf:UPQ { S�e�ORX�ORMhÈPS~QTÈ"Z]e�S ` S~z U Ç MVUPQ]Z]e:UPe�O�e�O�ORX(Y�W:eVUb^UPQTN~WVM:X�UPX(t+O ` Y(S~X eVU�eVZ]M,×UPzEZ ` U?eVO±X�UbY &ORQ]Z]Y(ORX eVU?��Z]U�l�� &U ` Y(ORU"ns��Z]X ` W�Y�Z]zES~X�U�zyS~MvY�UbNPORzÙe�S ` S~zÆlt:W�Y�UPeVSP^#t:Ub^cUPQTORQTS?'É)+����� S~MVe�O ^�ORUPQ]Z]dRUPzyS~X#UPX�X�Z]z±WVQ]U3_`baSPORX#UPQ &ORzCeVUÆZ]zyt:Q]ORzyORMhY�U3_`baUbSEeVS ` &S~e:ZTNPS���������	!=O/e�S~XÆtV^�SPNP^cUPz?UPXEUPW���Z]Q]Z]Ub^�ORXÆe�ORX�ORMhÈPS~QTÈ"Z]e�S~XÆt}Ub^cUÏÈ�Z|Ubf:Z]Q]ZTdRUb^ÆM�S~X�X�S~XyORX(Y�WVe�S~XyX�SPfV^�OZ]MvY(O\^cU3_`baSPORX�NP^rURÈ"ZTY�U ` ZTS~MVUPZ]X�e�O��ql ` SP^�t+S~X\n
��Swt+S~MhY(SEe�O È"Z]X(Y�U?UPX(Y(^�S m &x X�Z ` SyORX(Y�W:eVUPzyS~X��Æt:^�SPf:QTORzEUPX#e:Z m O\^cORMhY(ORX��
U"nw-/S"e�ORQ]UPzES~X�U &SP^�f:Z]Y�U�e�S/UbN~QTS~zyO\^cUPeVS/N~QTSPf:WVQ|Ub^ -
	P� ` S~zEt:Ub^cUPMVe�S/UPX�ORX(Y(^cW�Y�W�^rUPX�e�OzEUb^ &O�SPf}X(O\^�ÈbUPeVUPX�UyeVZ]X�Y¦×UPM ` Z]UPX#e�O�UbY &O��±^rUPZTS~X�e�O�zEUb^ &O�e�S ` ORMhY(^cS?e�SEUbN~QTS~zyO\^rUPe�S�nÅ'ÅS~M ` Q|W &x zyS~X��W�OyUPX ÈPORQTS ` Z]eVUPe�ORX�ORX(t}U ` Z]UPZ]X ` S~M { O ` Z|eVUPX�OyS/zyS"e�ORQTS�WVX�UPe�SÍt:Ub^rUwS { UPQTS/eVU���Z|U�� &U ` Y(ORU/t+O\^(lzEZTY(ORz/�	UbY(^cURÈ &ORXwe:UPXyX�Z]z±WVQ]U `baSPORXÆ^�O\tV^cS�eVWVdRZT^sf:UPX�Y�UPMhY(O/f+ORz ORX(Y�UPXyORX�Y(^cW�Y�W�^cUPXÆO�t:^�OReVZTd\O\^ÆUiQTSbl

` UPQ]ZTdRU3_`baUbS/e:UPX ` UPWVeVUPX e�OyzEUb^ &OE��W�OyX(OyO��"Y(ORMVe�O\^cZ]UPzÎUÍNP^cUPM:e�ORX�eVZ]X(Y¦×UPM ` Z|UPX ÑU m ^�ORMvY(OÆOÆUbY(^ &UPX�e�SUbN~QTS~zyO\^rUPe�S�n
f[n � t+S~X�XcZTf:Z]Q]Z|eVUPe�OÍe�Oj��W�O.SÖt:Ub^Íe�OjUbN~QTS~zyO\^cUPe�S~X�Ubf+O\^�Y(S~X�� ��'�
�	b���ÖOÏ����'�
�	�
R���ORX(t:U ` Z|UPQ]zyORMvY(O tV^ &S���Z]zyS~X m SP^rzyORzØWVz¼t:Ub^ m &x X�Z ` S�n���ORzyS~MVX(Y(^rUPzyS~X���W�O UPX#ÈPORQTS ` Z]eVUPe�ORXÉORX(t}U ` Z]UPZ]XSPf:X(O\^cÈ�UPeVUPXÍM aUbSFX aUbS ` S~zyt}UbY &x ÈPORZ]X ` S~z Ugt+S~X�XcZTf:Z]Q]Z|eVUPe�O�e�OjORQTORX�ORX(Y�Ub^�ORz NP^cU¢È�ZTY�U ` Z]S~MVUPQ]zyORMvY(OQ]ZTN~UPeVS~X#O��vWVO�UEX�WVUyUbtV^cS���Z]zEU3_`baUbS?ORX�t:U ` Z]UPQ &OsWVz m UbY(S ` UPXcWVUPQ¥n
` n	� t+S~X�X�ZTf:Z|Q]Z]eVUPe�OÉe�O ` UbtVY�W�^cU±e�O�UbN~QTS~zyO\^cUPe�S~XÅN~QTSPf}WVQ]Ub^�ORX*eVUs��Z]U�� &U ` Y(ORUÆt+ORQ]U���^rUPMVe�O��W�ÈPORz e�Oi-�UbN~UPQ {[aUbORX\n���ORzyS~MVX(Y(^rUPzyS~X��vWVOjX(SPf8UPX ` S~MVe:Z
_`baSPORX�Z]MVZ ` Z|UPZ]XEe�SJM�S~X�X(SFzyS"e�ORQTS�SM &WVzEO\^�S?e�O ` UbtVY�W�^cUPX &O±zEORM�SP^���W�O�
����+S�M &WVzyO\^�S�e�O�UbN~Q]S~zyO\^cUPe�S~X�ÈPORQ { S~X�O��"Z|X(Y(ORMhY(ORX�MVUw�Ì-Ï'�n� ��W�O/M�S~X?t+O\^czEZTY(O ` S~M ` Q|WVZT^E��W�O�UitV^cORX(ORM�_` UÔe�ORXcX(ORX?UbN~QTS~zEO\^cUPe�S~X &O.e�O\È�Z|eVUiUbSgtV^cS ` ORX�X�Sge�Om SP^czEU3_`baUbS?ORX�Y(ORQ]Ub^qM�ORX�XcUyN~UPQ &U���Z]U"n

Z|Z]Z



� � >±@��Í6 9 @
��MiY { Z]X��*SP^����ÅOytV^�ORX(ORMvY Y { OyY�UPX��"X�e�O\ÈPORQ]SPt3ORegZ]MjSP^ce�O\^�Y(S�X�Y�WVe��.X�S~zyOEUPX(t+O ` Y�X�Ubf+S~W�YY { Ose ��MVUPz?Z ` XÉS m -�Z]Q!�"��#ÔU���X�UbY(ORQ|Q]ZTY(ORX\n$#iO�eVZ]X ` WVXcXÉY { OsUPX�X(ORz�f:Q%��S m Y { O ` Q]W:X(Y(O\^�'É)+����� UPMVeY { OÆZ]zyt:Q]ORzyORMhY�UbY�Z]S~M/S m Y { OE����� � �	! ` S�eVOP�+UPX&�ÅORQ]QÒUPX�Y { O±UPW���Z]Q]Z]Ub^'��X(S m Y(�ÉUb^�ORX�e�O\ÈPORQTSPt+ORejZ]MSP^ce�O\^qY(S ` Ub^�^'��S~W�Y�S~W�^�X(Y�WVeVZTORX#Z|MÍY { O NP^cURÈ"ZTY�UbY�ZTS~M:UPQÒ�ql�f3S"e�� Ç ORQ]eÐn
��^�S~z�Y { OsUPX(Y(^�SPt { �"X�Z ` UPQÐt+S~Z]MvYÉS m È"ZTO��)�ÅOsX(Y�WVe:ZTOReÍY { ^�O\O tV^cSPf:QTORzEX��
U"n$#iO zyS�eVORQTORe?Y { O�SP^�f}ZTY	S m Y { O�N~QTSPf}WVQ]Ub^ ` Q]WVX(Y(O\^#-�	P�±Z]MwSP^ce�O\^ÅY(S ` S~zyt:Ub^�O�Y { O�Y�Z]eVUPQ|Q%�tV^�S"eVW ` OResX(Y(^cW ` Y�W�^cORX\�¢SPf:X�O\^�ÈPORe�WVt�Y(S&��Y�Z]eVUPQP^cUPe:Z]ZbS m Y { O ` Q]W:X(Y(O\^ ` ORMvY(O\^Rn*#iO ` S~M ` Q|WVe�ORe Y { UbYÌY { O�"M�S+�qMwX(t:UbY�Z]UPQ:ÈPORQTS ` ZTY�ZTORX	UPM:eES~W�^ÅzyS�eVORQVS m Y { O�-�Z]Q!�"��#ÔU��?UPQ|QTS+�qX	Y(S Ç eVW ` Z]UPQ]Q!�s^�O\tV^cS�eVW ` O#Y { Z]XX(Y(^cW ` Y�W�^�ORX	UPM:eytV^�OReVZ ` YkY { O�SP^cZ]ORMhY�UbY�ZTS~M?S m Y { O�Y�Z]e:UPQ�Y�UPZ]Q]X\�"� { Z `r{ O��"Y(ORMVeEY { ORz?X(ORQTÈPORX*f:U ` �,�ÅUb^reVXUPMVe m ^�S~MvY(�ÉUb^ceVX�UPQ]S~M�NEY { O ` Q]W:X(Y(O\^�SP^�f:Z]Y\� m SP^qQ|Ub^�NPO�eVZ]X(Y�UPM ` ORX m ^cS~zØY { O ` Q]W:X(Y(O\^ ` ORMhY(O\^¢n
f[n¼! { O.t+S~X�XcZTf:QTO.t { �"X�Z ` UPQ�UPX�X�S ` Z]UbY�Z]S~M S m Y { OÏt:UPZ]^�S m SPt+ORM ` Q]WVX(Y(O\^rX�� ��'�
�	b���AUPMVe� ��'�
�	�
R���*� { Z `r{ tV^�ORX(ORMvY�Q%�jUb^�O?X(t:UbY�Z|UPQ]Q%� ` Q]S~X(OyY(S�ORU `r{ SPY { O\^Rn-#iOwe�ORzyS~M:X(Y(^cUbY(OReiY { UbYsY { ORZT^SPf:X(O\^cÈPORe X(t:UbY�Z|UPQ�ÈPORQTS ` Z]Y�ZTORX/Ub^�OgMVSPY ` S~zyt:UbY�ZTf}QTO.�qZTY { Y { O { ��t+SPY { ORX�Z]XÍS m Y { O ` Q]W:X(Y(O\^/f+ORZ]M�NNP^cU¢È�ZTY�UbY�Z]S~MVUPQ]Q%�yf+S~WVMVeVOReÐ�hUPMVewY { UbYÅY { ORZT^ÅtV^�ORX(ORMvY*X(t}UbY�Z]UPQ}Ubt:tV^�S���Z]zEUbY�Z]S~M?Z]XÅUPMwU `\` Z|e�ORMhY�UPQ m U ` Y\n
` ns! { O±t+S~X�X�ZTf:Z|Q]ZTY(��S m -.Z]Q%�,�/#ÔU��jN~QTSPf:W:Q]Ub^ ` Q|WVX(Y(O\^cX ` UbtVY�W�^cO±f,�/Y { Oy�ÌUb^�NPOE-�UbNPORQ]Q|UPMVZ `'ÉQTS~W:eÐn0#iO#e�ORzyS~M:X(Y(^cUbY(ORe�Y { UbY�WVMVe�O\^ÌY { OÅZ|MVZTY�Z]UPQ ` S~M:X(Y(^cUPZ]MVXÌS m S~W�^�zyS"e�ORQhY { O ` Ubt:Y�W�^�ORX�MvW:zsf+O\^Z]XÅX�zEUPQ]Q]O\^*Y { UPM.
�����Y { O�M�WVz�f3O\^ÅS m S~Q|e ` Q|WVX(Y(O\^cX*f+ORQTS~M�N~Z]M�N�Y(SÆY { O �Ì-Ï'�n"#iO ` S~M ` Q]WVe�O�Y { UbYÉY { OtV^�ORX�ORM ` O�S m Y { ORX(O ` Q]W:X(Y(O\^cXÉZ]MwY { O �Ì-Ï'�Z]XÉeVW�O�Y(S±Y { O�X�Y(ORQ]Q]Ub^ m SP^rzEUbY�ZTS~M�tV^�S ` ORX�X#Z]MwY { Z]XÅN~UPQ]U����Pn

ZTÈ



132 ½ 4¶ ´ »*Â

57698�: ;=<">�?A@B<,CEDGF9HJIKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI ?A?
MONP@RQ: 8�?SF3ILI�IKIKI�IKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI T
U ?VH�D+:.;P<XWY: Z$<�[S: H\IKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI T0?A?
U ?VH�D+:.;P<
]�?S6^NP8�: HRIKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI_T0?S?A?
` a CED+8�Fb;*Ndc> e: FfIKI�IKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI `
g h ?ACji:^@B?S>k:B;P<
H+?SH�D+<�@l:9Hm<"H�DG<,[S: 8�<"H IKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI n
��n!
 
"Z]X�Y(ORzEUPX#ORX(Y(ORQ]Ub^cORXqX(ORz ` S~Q|Z]X aSPORX n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �

��n!
bn!
 
"Z|X(Y(ORzEUPX#ORX(Y(ORQ|Ub^�ORX�ORX m &O\^cZ ` S~XqO�ORX(Y�U ` ZTS~M &Ub^rZTS~XÔn�n nsn�n�n n�n�n nsn�n�n n�n o
��n!
bn�� �
X(SPY(^�SPt:Z|UÆOsUPMVZ]X(SPY(^cSPt:Z]UyMVUyeVZ|X(Y(^cZTf:W:Z
_`baUbS±eVO ÈPORQTS ` Z|eVUPe�ORX�n�n�n nsn�n�n n�n p

��n�� �$ORX m O\^cUEZ]X(SPY &O\^cz?Z ` U�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n p
��nq� ��SP^P_` Uwe�OszEUb^ &Oynsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n 
r

��n � ��^cZ ` _`baUbSweVZ]M,×UPzEZ ` U n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n 
R�

s t Q<"D+Fb;PF^H->kFE@lu*N0D+: >�?SF^CP:9?SHvIKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI ` n��n!
 
"Z]z±WVQ]U3_`baSPORXqe�O���l ` SP^ct3S~X n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n 
u���n�� ���������	!Án�n�nsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n 
����nq� )k^cS�Ó
O\Y(S�'É)+����� lÉ'ÉS~zyt:W�Y�UPe�SP^#t}Ub^cUE��QTY(SE��ORX(ORzyt+ORM { SyORzC��X(Y(^cS~M�S~zEZ]Ujn n�n 
+���nq��n!
 )�Ub^cUPQTORQ|ZTdRU3_`baUbSwe�Syt:^�SPf:QTORzEUÖn n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n 
�p��n � )k^cSPNP^cUPzEUPXqUPW��"Z]Q|Z]Ub^�ORXÏn n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �b�
n t Fb;=<,[SFwuP: 8�:x:.;*?SH�D+8�?VZ*N=?'c> e:9Fw;=<X@l: H+H�:.;P:xy/?S:�z U Q: >rD+<,: IKIKI�IKIKI�ILIKIKI�IKI g9g
��n!
 'ÅS~zyt+S~M�ORMvY(ORXqeVSEzyS�eVORQTS%n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �r�

{ | H�D+8�N0DGN08�: H};=<X@l: 8~Q<fCPFB:96^[SF^@B<"8�: ;=Fx6^[SF^Z=N=[S: 8 t��Eg I�ILIKIKI�IKIKI�ILIKIKI�IKI g ���n!
 � -�S�eVORQTS?e�OK��Z|M�N n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �b���n�� ��UbN~QTS~zEO\^cUPe�S?N~Q]SPf:WVQ]Ub^�-
	P�$n n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �����n���n!
 �*X(Y(^cW�Y�W�^rUPX�UPQ &ORz=e�Sy^rUPZTSEe�O�zEUb^ &OÕnsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ���
È



��nq� ��O\Y(O\^czEZ]M:U3_`baUbSweVU &SP^cf:ZTY�UÆe�Sw-
	P��n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �����nq��n!
 'ÅS~M:X�Z]e�O\^cU3_`baSPORXqX(SPfV^�O�Sy^rUPZTSEe�OszEUb^ &O�e�S?-�	P�¿n nsn�n�n n�n�n nsn�n�n n�n �~���n � -�S�e�ORQ]SEO�X�Z]z±WVQ]U3_`baUbS?M�WVz &O\^cZ ` UÎn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n � 
��n ��n!
 ��^rZTNPORz�eVUPX#ORX�Y(^cW�Y�W�^cUPXqe�O�zEUb^ &O=n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ���
� � u=: 8�;=<f:96^[SF^@B<"8�: ;=F9H}:9Z$<"8GD+F^H}�.��� `"�^��� <
�.��� `"�0`,g IKI�IKIKI�ILIKIKI�IKI n �o�n!
 )�Ub^�×UPzyO\Y(^�S~X�SP^�f:Z]Y�UPZ]X#e�S~X�UbN~QTS~zEO\^cUPe�S~XFn�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ��po�n�� 
�S~Q]W�_`baUbS?e�O�zyORM�SP^qORM�O\^�N~Z]UÆSP^�f}ZTY�UPQ8n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ��	o�nq� �kÈ"Z]eÐ×ORM ` Z|Uye�OsZ]MvY(O\^cU3_`baUbS?M�SwzEUbt:UyZ]X(S m SPY�UPQLnsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ��

� a CED+<,8�:*c> e: Fw;P: U t ��>kF^@�FB�P:9[SFl;=:���:9[rQ: �0?V:�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI { s�vn!
 ��X�UbN~Q]S~zyO\^cUPe�S~X�e�S { UPQTSEe:U?��UPQ &U���Z]U�n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ����vn�� ��X�UbN~Q]S~zyO\^cUPe�S~XqÈPORQ { S~Xqe:Uy�Ì-Ï'¿n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �k��vn���n!
 �\�"���Ôe�O�Z]eVUPe�Oul�zEO\Y�UPQ]Z ` Z]eVUPeVO n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �rp�vnq� 'ÉUbtVY�WV^cUye�OsUbN~QTS~zEO\^cUPe�S~X�e�S { UPQTSEeVU?��UPQ &U��"Z]U%n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ob��vnq��n!
 �*X(Y(^cW�Y�W�^rUÆO &SP^�f:ZTY�UyeVU?�Ì-Ï' n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n o�
�vnq��n�� -�S�eVORQTS n n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n o�
�vn � ��ORXcWVQTY�UPe�S~XÅn�n�nsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n or��vn ��n!
 -�S�e:Z Ç ` U3_`baUbS?eVUEORX(Y(^cW�Y�W�^rUÆORX(t:U ` Z]UPQÐO ` Z|M�ORz &UbY�Z ` UEeVSEo�UPQTS n nsn�n�n n�n or�
� ��FEC0>"[SNPHke: F�IKI�IKIKILI�IKIKI�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI ���
57uji<�CP;=?S>k<X5��.�f� `"�O`�g :^C��.��� `"�^��� IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI �9�
57uji<�CP;=?S>k<
���J��<�NPC=?�QF^C���<,6^?SFEC0:9[ U :�DG?ACPFB5�@B<"8�?S>k:9CP:.;P<X57H�D+8�F^CPF^@w?V: IKI�IKI ���
57uji<�CP;=?S>k<l� t Fb;P<�[SFl;=<���[SN=@w@l<,8�?SH�F9D+8$QF^u=?S>kFw<
>kF^@�:9C=?VH+F D+8�F9u*?S:x8G:9;=?S:9[_I�IKI �E`
�7<"� <"8�i<,CP>�?S: H��v?SZ*[A?VF^698$Q:�¡=>�: H\I�IKIKILI�IKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKIKI�ILIKIKI�IKI ��g
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��n!
 ��UPe�S~X�SPf:X(O\^�ÈbU ` ZTS~MVUPZ]X�eVU ` W�^cÈ�UEeVO�^�SPY�U3_`baUbS ` S~zyt:Z]Q]UPeVS~X#t+SP^����Ò�Ò�*�\§�-����#l
!���
x¨©
�	rprokª8n�nsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �r�

��n�� ��ORXcWVQTY�UPe�SEe�S~X�U¦Ó(W:X(Y(ORX�e�SEzyS"e�ORQTSyt}Ub^cUyeVZ]X ` SEz &U��"Z]zESyOsz &x MVZ|zyS�nÖn nsn�n�n n�n �ro
��n!
 )�Ub^�×UPzyO\Y(^�S~X�e�SÔUbN~QTS~zEO\^cUPe�SÔN~QTSPf}WVQ]Ub^?-
	P�iSPfVY�Z]eVS~XEe�S ` UbY &UPQTSPNPS�e�O�o���������
¨©
�	r	rokªrnÉn�n n�n�nsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �����n�� �kUPQTSP^�ORXse�O±zES¢È"Z]zyORMvY(S�tV^ &SPtV^cZ]SweVU�Q]ZTY(O\^cUbY�WV^cU?OÆS�ÈbUPQTSP^ z &OReVZTS�WVX�UPeVSwt:Ub^rU�eVOul

Y(O\^czEZ|MVUb^qUÆÈPORQTS ` Z]eVUPe�O ORX�t:U ` Z]UPQ[e�S�-�	P�pn nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �ro��nq� ),S~X�Z
_`baUbSwO�ÈPORQTS ` Z]eVUPe�O t:Ub^rUE-�	P�yMVS?X�Z]X(Y(ORz?Uye�O ` SvSP^re�ORMVUPeVUPXqN~UPQ]U ` Y(S ` ×ORMvY(^cZ ` S n �k�
o�n!
 ¨ U"� fEª t:Ub^�×UPzyO\Y(^�S~X�SPfVY�Z]e�S~X t+SP^�
"��ÚÉ�q��-���������-«§=
"�q�����¦¨©
�	r	r	kª�¨ ` ª�ORX(Y�ZTl

zEUbY�ZTÈbUEeVUyz?UPX�X�U"n±n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �"�o�n�� ��UPe�S~X ` Z|M�ORz &UbY�Z ` S~X�e�S~X�UbN~QTS~zyO\^rUPe�S~X#n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ��po�nq� ),S~X�Z
_`baUbSjO?ÈPORQTS ` Z]eVUPeVOEORX(Y�Z]zEUPe:UPX�t:Ub^cU/S~X�UbN~QTS~zEO\^cUPe�S~X±M�S�X�Z]X�Y(ORzEU/e�O ` SvSP^ceVOul
MVUPeVUPXqN~UPQ]U ` Y(S ` ×ORMvY(^cZ ` S�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ��	

�vn!
 ),S~X�Z
_`baUbS��he:Z]X(Y¦×UPM ` Z]U"��ÈPORQTS ` Z]eVUPe�O*OÅz &S~eVWVQTS�eVU�ÈPORQTS ` Z]eVUPeVO	t:Ub^cU�U��Ì-Ï'ÔM�S�X�Z]X(Y(ORz?Ue�O ` S�SP^ce�ORM:UPeVUPX#N~UPQ]U ` Y(S ` ×ORMhY(^cZ ` S�SPf:Y�Z]eVUPX#e�O������ ���	��-.�����	�ÔO\Y�UPQ¥nP¨¥�b�P�~�kª o�
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��n!
 'É)+�����$lÉ'ÅS~zyt}W�Y�UPe�SP^#t:Ub^cUy��QTY(S?��ORX(ORzEt3ORM { SyORz=��X(Y(^�S~M�S~z?Z]U n nsn�n�n n�n 
+���n�� ­�®�¯V°�±�¯³²}��´^µ�®ye�Sw'É)+���q��n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �b�
��n!
 �kÓ(WVX�Y(Ose�SEzyS"e�ORQTS ÑU ` WV^�È�UyeVO ^�SPY�U3_`baUbS?SPf:X�O\^�È�UPe:U�n�n�n nsn�n�n n�n�n nsn�n�n n�n �ro
��n�� 'ÉW�^cÈ�UPX�eVO�Z]X(Sbl�e�ORMVXcZ]eVUPe�O e�SEzyS"e�ORQTS$n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �k�
��n!
 ��ORMVX�Z]e:UPe�O�X�W�t+O\^ Ç ` Z|UPQ3eVS~X�zyS"e�ORQTS~X#e�OL�sZ]M�N ` S~z `+¶ 
b� `+¶ 
bnq�ÆO `+¶ ��nsn�n�n n�n �r���n�� �	X�Y(^cW�Y�W�^cUPXqUPQ &ORz=e�Sy^cUPZ]SEe�O�zEUb^ &O�eVS?-�	P�Ínsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �r���nq� �	X�Y�Z]zEUbY�ZTÈbUye�SEO\^�^cSEMVU &SP^�f:ZTY�UyeVS?-�	P�$n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �rp��n � &��^�f}ZTY�Uye�S?-
	P�yM�S?zyS"e�ORQTSye�O�eVZ]X ` Syz &U���Z]zySyOsz &x MVZ]zyS±t:Ub^cU?UÆ��Z]U�l�� &U ` Y(ORUØn�n �r	��nq� ��^cZ ` _`baUbSweVZ]M,×UPzEZ ` UÆMVU &SP^�f:Z]Y�Uye�S?-�	P� n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �r	��nqo -.Ub^ &O±eVU?� UPQ &U��"Z|UyUbSwQTS~M�NPSEe:U &SP^�f:ZTY�Uye�S?-
	P��n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n � 
��n·� �qUPZ]S?e�O�zEUb^ &O±Z]MVX(Y�UPMvY¦×UPM�O\SEe�Sw-
	P�±n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �h���nqp �	Xc�vW�ORz?UEeVUyeVZ]M,×UPzEZ ` UÆeVUPX#ORX(Y(^rW�Y�W�^cUPX�eVO�zEUb^ &O�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �P���nq	 -.Ubt:UPXqZ]X�S m SPY�UPZ]Xqe�S?zyS"e�ORQTSÔnsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �P���n!
\�8-.Ubt:U?Z]X�S m SPY�UPQÐO t+O\^ Ç Q3eVOse�ORMVX�Z|eVUPe�O�X�W�t+O\^ Ç ` Z]UPQ+e�SEzES�e�ORQ]S/n�n n�n�n nsn�n�n n�n ���
o�n!
 -.Ubt:U?Z]X�S m SPY�UPQ[eVS~X�UbN~QTS~zyO\^cUPeVS~Xq� ��'�
�	b���ÆO�����'�
�	�
R�EM�Syt:Q|UPM�SEe�S ` &ORWÐn n n�n �"�o�n�� 'ÅS~M�Ó�WVMvY(SjeVO ` S~MVe:Z
_`baSPORXÆZ]MVZ ` Z]UPZ|X t+S~X�X &x ÈPORZ]X�t:Ub^cU.Sjt:Ub^y����'�
�	b���.O�� ��'�
�	�
R��n

&��^�f}ZTY�Uye�O�zyORM�SP^qORM�O\^�N~Z]UÆ^�ORQ|UbY�ZTÈ�U"n±n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �b�o�nq� -.Ubt:U?Z]X�S m SPY�UPQ[eVSEzyS�eVORQTS���ORM ` S~MvY(^�S ` S~z�ÈPORQ]S ` Z]e:UPe�O ^�ORQ]UbY�ZTÈbU}¸v¹ ¶ �~�kº,»�¼�½¸n ��
o�n � -.Ubt:U?Z]X�S m SPY�UPQ[eVSEzyS�eVORQTS���ORM ` S~MvY(^�S ` S~z�ÈPORQ]S ` Z]e:UPe�O ^�ORQ]UbY�ZTÈbU}¸v¹ ¶ ��º,»�¼�½�n�n �P�
�vn!
 �	X�Y(^cW�Y�W�^cUPX#eVO�zEUb^ &OseVUPX���W�ÈPORMVX#eVOs-�UbN~UPQ {[aUbORX\�V^�ORX�W:QTY�UPe�SyeVUyZ]MvY(O\^cU3_`baUbS ` S~zCU

��Z]U�l�� &U ` Y(ORU"n8n�nsn n�n�n n�n�nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n ����vn�� 'ÉUb^cU ` Y(O\^ &x X(Y�Z ` UPXÆe�S~X±UbN~QTS~zyO\^cUPeVS~X�N~Q]SPf:WVQ]Ub^�ORX�eVUj� UPQ &U��"Z|U�ORz ` S~zyt:Ub^cU3_`baUbSiUbS~X
N~QTSPf:W:Q]Ub^�ORX#ÈPORQ { S~X�eVUy�Ì-Ï' nsn n�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n �ro�vnq� ��Z]UbNP^cUPzEUwZ]eVUPe�Oul�zEO\Y�UPQ]Z ` Z]eVUPeVO�t:Ub^rUyS~X�UbN~QTS~zyO\^rUPe�S~X�N~QTSPf}WVQ]Ub^�ORX#eVU?�Ì-Ï' n n�n �r	�vn � &��^�f}ZTY�UyeVUy�Ì-Ï' M�S { UPQTSEeVUw��UPQ &U��"Z]U.n�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n oP��vnq� ��N~QTS~zyO\^cUPe�S~X ` UbtVY�W�^cUPeVS~XqUbS?QTS~MVNPSEeVU &SP^�f:ZTY�Uye:UE�Ì-Ï' nsn�n�n n�n�n nsn�n�n n�n o��
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�vnqo ��Z]UbNP^cUPzEUwe�O ` UbtVY�W�^rUye�OsUbN~QTS~zyO\^rUPe�S~X�n�n nsn�n�n n�n�n nsn�n�n n�n�n nsn�n�n n�n or��vn·� ��Z]X(Y(^cZ]f:WVZ
_`baUbSÆORX(t:U ` Z|UPQÐO ` Z]M�ORz &UbY�Z ` Uye�S?zyS"e�ORQTS n n�n�n nsn�n�n n�n�n nsn�n�n n�n oro
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�LZ]MvY(O\^cU3_`baUbSÆNP^cURÈ"ZTY�U ` ZTS~MVUPQ}tV^�OReVS~zEZ]MVU�MVSy'ÅS~XczyS~X*eVORX�e�Oqt+OR��W�ORMVUPX*ORX ` UPQ]UPXÅt:Q]UPMVO\Y &Ub^cZ]UPX\�
t:UPX�XcUPMVe�Sst+ORQTS±X�Z]X(Y(ORz?U�!ÌO\^�^cU�l��ÌWVU"�:
"Z]X(Y(ORzEUÆ
�S~Q]Ub^R��ORX(Y(^�ORQ|UPX*eVWVt:Q]UPX\�vt3OR��W�ORM�S~X*NP^cW�t+S~X*e�O�ORX�Y(^�Oul
Q]UPX\�PUbN~QTS~zEO\^cUPe�S~X,ORX(Y(ORQ]Ub^�ORXR�PN~UPQ &U��"Z|UPX\�PNP^cW�t+S~X,e�O	N~UPQ &U���Z]UPX\�~UbN~Q]S~zyO\^cUPe�S~X�e�OÅN~UPQ &U���Z]UPXÌUbY &O#NP^cUPM:e�ORXORX(Y(^cWVY�W�^cUPX�M�Sw��MVZ]ÈPO\^cX(S�n�
 &SE^�O ` ORMvY(ORzyORMvY(OP�}ÈPO\^cZ Ç ` S~W"l�X(OP�}ORz�ORX ` UPQ]UPX�e�O�eVZ|X(Y¦×UPM ` Z]UyzEUPZ]SP^�ORXq��W�OÖ ��f:Z]Q {[aSPORXÒe�OÉUPM�S~X
l�Q]WVdP�bU�O���Z]X(Yu×ORM ` Z]U�e�OÅWVzEU m SP^P_` U���W�OÅX�O ` S~MvY(^cUbt aSPO ÑU�NP^cURÈ"ZTY�U3_`baUbS��h^cORX(t+S~MVX &UbÈPORQt+ORQ]U±O���t}UPMVX aUbS?U ` ORQTO\^rUPeVU?e�SE��MVZTÈPO\^rX(S�n
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O\Y &SP^rZ]U#t+SP^ÐORM ` S~MvY(^�S~X[ORMvY(^�O	UPXÒt:Ub^�Y &x ` WVQ|UPX\n

�ÉY(^cU¢È &ORX�eVUPX ` S~Q]Z|X aSPORX�S ` SP^�^cO±UwY(^�S ` Uwe�O±ORM�O\^�N~Z|U?ORMvY(^�OÆUPX�t}Ub^�Y &x ` WVQ]UPX�e�S~X�X�Z]X(Y(ORz?U?O ` S~zyS ` S~M"lX(OR�0×W+×ORM ` Z]U ORQ]OqUbY�Z]M�NPOqU e:Z]X(Y(^cZTf}WVZ
_`baUbS�e�O�ORM�O\^�N~Z|U zEUPZ]X�tV^cS¢È &UbÈPORQ¥�vU�eVOq-�U����*ORQ|Q l�ÚÅS~QTY(dRzEUPMVMÐnk�*X(Y(O
tV^�S ` ORX�X(S &O `c{ UPz?UPe�Sie�OÍ^�ORQ]U���U3_`baUbS�n��=Y(ORzyt+Sje�O�^�ORQ]U���U3_`baUbSÔe�O\t+ORMVe�O�Ubt+ORMVUPXÆe�SiM &WVzyO\^�Sje�Ot:Ub^�Y &x ` WVQ]UPX#e�SEX�Z|X(Y(ORzEUÆOse�Sfµ�¯©±�ì�ì�îS´"�/êAîS²-®u� ` S~M m SP^czEOsÚÅ�������$à\§�!��q�Å-�������� ¨©
�	rpk�rª

ACB ¶ D
\��Q]M0¨ D ª ACEFBHGHICI
SXµ�¯©±�ì�ì�îS´"��êAîV²-® AJEFBHGHIKI ¶ML ¼G¹ &O±SwY(ORzyt+S��vW�OÆWVzEU?t:Ub^�Y &x ` W:Q]U ` S~z¿ÈPORQTS ` Z]eVUPe�O±z &OReVZ]U�¹

QTO\ÈbUyt:Ub^cU ` ^cW�dRUb^�WVz�X�Z]X�Y(ORzEUEe�O�Y�UPz?UPM { S L nÉ��WVz=X�Z|X(Y(ORzEUyORX(Y(ORQ|Ub^�Uy^cORQ]U��"U3_`baUbS &O�S?O m ORZTY(S�e�OX�W ` ORXcX�ZTÈPS~X�ORM ` S~MhY(^cS~X\�kM�ORX�X(OwtV^�S ` ORX�X(S.ORM ` S~MhY(^cS~X�t:^ &S��"Z|zyS~XsX aUbSjzyORM�S~X�tV^�S¦È &UbÈPORZ]X±OwORM ` S~MhY(^cS~XeVZ]X�Y�UPMhY(ORX ` S~MvY(^cZTf}W�ORzØt+S~W ` Syt:Ub^cUyUEY(^�S ` U?e�O ORM�O\^�N~Z]U�¨�
�t:ZTY(d\O\^R�O
�	rpk�rªrn
��eVZ]MÌ×UPz?Z ` UyORX(Y(ORQ]Ub^�X(ORz ` S~Q]Z]X aSPORX &OÆWVz�^cUPzES�eVUweVZ]MÌ×UPz?Z ` UyORz¿�vW�O±U?Y(^cS ` U�e�OsORMVO\^�N~Z]U

ORMvY(^�OqUPXkt}Ub^�Y &x ` WVQ]UPXkt3S"e�O#X(O\^Åe�ORX(tV^�O\dRUPe:U"n�)�Ub^cU�X�Z]X(Y(ORz?UPX ` S~z�z±WVZTY�UPX	t:Ub^�Y &x ` WVQ|UPX ` S~zyS &OqS ` UPX(S
eVUPXqN~UPQ &U��"Z|UPXqUEeVZ|MÌ×UPzEZ ` UÆX(ORz ` S~Q]Z]X aSPORX &O�È�UPQ|Z]eVUÆORz�ORX ` UPQ]UPXqe�OsY(ORzyt+S ` S~zyt:Ub^ &UbÈPORZ]X ÑUEZ]e:UPe�O�e�S��MVZTÈPO\^cX(S��ÌS~WgX(O�Ó�U"�ÌU�tV^ &SPtV^rZ]UÍZ]eVUPe�OEeVUPX�N~UPQ &U��"Z|UPX\nÍ��
"S~Q¥�Òt+SP^�O��"ORzyt:QTS��ÌO���O ` WVY�U�WVzEU &SP^cf:ZTY�U
` ZT^ ` W:Q]Ub^	ORz¼Y(SP^cM�SyeVUÆ��UPQ &U���Z]U�O�U�tV^�SPf}Ubf:Z]Q]Z]e:UPe�O�e�OqORM ` S~MhY(^cUb^�W:zEU�ORX(Y(^cORQ]U±t3ORQ]S ` UPzEZ]M { S &O e�O
\��N�O�M�SyY(ORzEt3SEeVO È�Z]e:Uy�vW�O�Q { O�^�ORX(Y�U"�:ORz�Y(SP^cM�S?e�OL�yf:Z]Q {ÐaSPORXÉe�O�UPM�S~X\n

��UÏeVZ]M,×UPzEZ ` U�ORX(Y(ORQ|Ub^ &OÍZ]zyt+SP^�Y�UPMvY(O?ORX(Y�Z|zEUb^ÆS�O m ORZTY(SieVUPXP?}W�Y�WVU3_`baSPORXÆQTS ` UPZ]Xse�S ` UPzyt+SNP^cU¢È�ZTY�U ` Z]S~MVUPQÐl ` S~MVX(OR�0×W+×ORM ` Z]U?e:UyORX(Y(^cW�Y�WV^cUyeVZ]X ` ^cO\Y�UEe�S~XqXcZ]X(Y(ORzEUPXqORX(Y(ORQ]Ub^�ORX�l m ^�ORMhY(O�UbS ` UPzyt+S
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NP^cU¢È�ZTY�U ` Z]S~MVUPQvz &ORe:ZTS�n,��U�eVZ]MÌ×UPzEZ ` U#X(ORz ` S~Q|Z]X aSPORX &OÅS ` UPzEt3S�NP^cURÈ"ZTY�U ` ZTS~M:UPQvz &OReVZ]S���W�O*e�O\Y(O\^rzEZ]MVU
U�U ` ORQTO\^cU3_`baUbSjeVUPX t:Ub^cY &x ` WVQ]UPX\n±� Z|zyt+SP^�Y¦×UPM ` Z]U�eVUPX ` S~Q]Z]X aSPORX t+S�e�OÆX(O\^�ORX�Y�Z]zEUPeVUÍt+ORQTS�Y(ORzyt+S/e�O
^�ORQ]U���U3_`baUbS�n	��ORX�X�U ORX ` UPQ]U Y(ORzyt+S�ORX(t+O\^cU�l�X�Oq�vWVO�Ssz &S~eVW:QTS eVU ÈPORQTS ` Z]eVUPe�O�eVOqWVzEU�t:Ub^cY &x ` WVQ]U�ÈbUb^cZTO
e�O�WVzEUÏ��WVUPMvY�Z]eVUPe�O ¸v¹�¨ e:UizyORX�zEUjSP^ce�ORz eVO�NP^rUPMVe�O\dRUi��W�O�UÏÈPORQTS ` Z|eVUPe�O�¹ÖeVUjt:Ub^cY &x ` WVQ]U�ª
UbY(^cU¢È &ORX e�S~X�X�W ` ORX�X�Z]ÈPS~XqORM ` S~MvY(^�S~X��vWVOsX(O�X�SPfV^�O\t aSPO±UbS ` UPzyt+S?NP^rURÈ"ZTY�U ` ZTS~MVUPQÌz &OReVZTS�n�),SP^�Y�UPMvY(S��
M�WVzÙX�Z]X�Y(ORzEU�ORX(Y(ORQ]Ub^±�vWVOEO\ÈPS~Q]WVZkM�WVzEU/ORX ` UPQ]U�eVOEY(ORzyt+S�zEUPZTSP^��vW�O?S/Y(ORzyt+S�e�OE^cORQ]U��"U3_`baUbSÏU
U ` ORQTO\^cU3_`baUbSwe�O\È�Z|e�S±UbS~X�ORM ` S~MhY(^cS~X &O ` S~zyt:Ub^ &UbÈPORQ ÑUyU ` ORQ]O\^cU3_`baUbS?e�S ` UPzyt+SÆNP^cURÈ"ZTY�U ` ZTS~M:UPQÐz &OReVZTSyO
e�ORZ¾��Uye�O�X(O\^qÈ &UPQ]Z|eVUÆUEUbtV^�S+�"Z]z?U3_`baUbSwX(ORz ` S~Q|Z]X aSPORX\n

��Uje�ORX ` ^cZ(_`baUbS�e�OwW:zÙX�Z]X(Y(ORz?U�e�O D t:Ub^cY &x ` WVQ]UPX�U/�vW:UPMhY�Z]e:UPe�O?e�O�Z]MhY(O\^cORX�X(O &O�U m WVM�_`baUbS
eVZ]X�Y(^cZTf:WVZ(_`baUbSRQ~¨ 8TS�T1S A ªr�Ée�O Ç MVZ|eVU/Y�UPQ#��W�OUQ~¨ 8TS�T1S A ªC� 8 � T &O�SiM &WVzyO\^cSje�OÍt:Ub^cY &x ` WVQ]UPXÆe�ORMvY(^�Sie�O
WVz¼ORQTORzyORMvY(Sye�O�ÈPS~Q]WVzyOV� 8 � T eVS±ORX�t:U3_` Sye�O m UPX(ORX\n*)ÌSP^�XcZ]zyt:Q]Z ` Z]eVUPe�O ` S~MVX�Z|e�O\^cUPzyS~XÅt:Ub^�Y &x ` WVQ]UPX
e�OÍzyORX�zEUjzEUPX�XcU"��t:Ub^cU.S ` UPX(Sie�O�zEUPX�X�UPXÆeVZ m O\^�ORMvY(ORXÆWVzEU.M�S¢ÈbU m WVM�_`baUbSWQ%e�O\ÈPO�X�O\^ÆeVO Ç MVZ]eVU
t:Ub^cU ` UPe:UyORX(t &O ` ZTOseVO�t}Ub^�Y &x ` WVQ]U"n*� ` S~M { O ` Z]zyORMvY(S?e�ORX(Y�U m WVM�_`baUbSEM�WVzØeVUPeVSEZ]MVX(Y�UPMvY(O�e�O Y(ORzyt+S
m SP^cM�O ` OES.ORX(Y�UPe�S.eVS/X�Z]X(Y(ORzEU"n Þ�WVUPMvY�ZTY�UbY�ZTÈbUPzyORMvY(OwMVU�e:Z]MÌ×UPzEZ ` U�X�ORz ` S~Q]Z]X aSPORX\�ÌM�WVzÙZ]MvY(O\^�ÈbUPQTS
e�OwY(ORzyt+S
¸ A UPX±zyORX�zEUPX�t:Ub^�Y &x ` WVQ]UPXs��W�OwORX(Y�URÈbUPz¸M�S�ORQTORzEORMhY(SÏe�O?ÈPS~Q|WVzyOX� 8 � T ORX(Y�Ub^ aUbSiM�S
ORQTORzyORMvY(SFe�OjÈPS~Q]WVzyOW�^¨ 8ZY T ¸ A ªC�E¨ T[Yâ: ¸ A ª?e�SÖORX�t:U3_` SFe�O m UPX(ORX�OjS ` UPzEt3S�NP^cU¢È�ZTY�U ` Z]S~MVUPQ: ¨ 8 ª ¶5\^]X_ ¨ 8 ª &O m WVM�_`baUbSEX�WVURÈPO±eVUÆt+S~X�Z
_`baUbS�n

�pOR�vWVU3_`baUbSi��W�O?NPS¦ÈPO\^cMVUjU.e:Z]MÌ×UPzEZ ` U�eVO?Y�UPQÅX�Z]X(Y(ORzEU &O�U�OR�vWVU3_`baUbSÏe�O�Ú*S~Q]Y(dRzEUPMVM�X(ORz
` S~Q]Z]X aSPORX\�:S�X�ZTN~MVZ Ç ` UPe�SEe�ORX�X�U?OR�vW:U3_`baUbS &OÆ�vW�O`Q~¨ 8TS�T�S A ªqzEUPMhY &ORzÆl�X�O ` S~M:X(Y�UPMhY(OÆUbSwQ]S~M�NPSwe�O�WVzEUY(^cU¦Ó(O\Y &SP^cZ]UEMVSyORX(t:U3_` SweVO m UPX(ORX�¨ Úd§ ! 
�	rpk�rªrn

�� A Q~¨ 8TS�T�S A ª ¶ �
a Qa A Y a Qa 8 a 8a A Y a Qa T a Ta A ¶ �

S~WÐ�:WVX�UPM:e�SEUPX#OR��WVU3_`baSPORX�eVO�zyS¢È"Z]zyORMvY(SEO : ¶b\^]c_
a Qa A YwTRd ] Q \e]c_ d a Qa T ¶ �

�Êe�ORMVXcZ]eVUPe�Oje�OÏt:Ub^�Y &x ` WVQ|UPX &OÏSPfVY�Z]e:UÖU�t:Ub^�Y�Z]^Íe:U m WVM�_`baUbSFeVZ]X�Y(^cZTf:WVZ(_`baUbSgZ]MvY(O\NP^cUPeVUJM�S
ORX(t:U3_` Swe�O�ÈPORQTS ` Z]eVUPe�ORX

f ¨ 8TS A ª ¶hg Q~¨ 8iS�T�S A ªC� T
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�¼eVORMVX�Z]eVUPeVOEe�OEt:Ub^�Y &x ` WVQ]UPX X(ORzyt:^�Oyt+S�e�OEX�O\^�e�O\Y(O\^cz?Z]MVUPeVU�eVU/OR�vWVU3_`baUbSjUPMhY(O\^rZTSP^R��zEUPX

ORX(Y &U ` S~MVO ` Y�UPeVU?Y�UPz�f &ORz¿UbSEt+SPY(ORM ` Z]UPQ+NP^cU¢È�ZTY�U ` Z]S~MVUPQ _ UbY(^rURÈ &ORX�eVUÆOR��WVU3_`baUbS�e�O�),S~Z]X�X(S~M
] � _ß¶ �kjml f ¶ �kjml g Q/� T

ORzØNPO\^cUPQÒORX�X(O &O�S?tV^�S ` OReVZ]zyORMvY(Syt:Ub^cUye�O\Y(O\^rzEZ]MVUb^ _ UÆt:Ub^�Y�ZT^�e�O`Q,n
� ÈPORQ]S ` Z]e:UPe�O��vW:UPe�^ &UbY�Z ` Uyz &OReVZ|UyORz ` UPeVUyt+S~MvY(S?e�SEX�Z|X(Y(ORzEU &OseVUPe:UÆt3SP^

¹ �n ¨ 8iS A ª ¶ 
f g ¹ �n Q~¨ 8iS�T�S A ªC� T
� Ç zµeVO�ORM ` S~MvY(^cUb^�X(S~Q]W�_`baSPORX ÑUÖOR�vWVU3_`baUbSFe�OjÚÅS~QTY(dRzEUPMVM�X(ORz ` S~Q]Z]X aSPORXwSPf:X(O\^�ÈbUPzyS~XÍU

^�ORQ]U3_`baUbSJORMvY(^�OiU m WVM�_`baUbS�eVZ|X(Y(^cZTf:W:Z
_`baUbSÔOÏS ` S~M ` ORZTY(SAe�OÏZ]MhY(O\NP^rUPQ�eVOjzyS¦È�Z|zyORMhY(S�n���MvY(O\NP^cUPQ�e�O
zyS¦È�Z]zEORMhY(S &O���WVUPQ]��W�O\^ m WVM�_`baUbSpoE¨ 8TS�T ª�eVUPX ` S�SP^ce�ORMVUPe:UPX�e�SjORX(t:U3_` SÏe�O m UPX�ORX±��W�Owt3O\^rzEUPM�O ` O
` S~MVX(Y�UPMvY(O�UbSwQTS~M�NPS?e�SyY(ORzEt3S�n

�� A o^¨ 8 ¨ A ª S�T ¨ A ª�ª ¶ �
S~W Tqd ] o \e]c_ d a oa T ¶ �
` S~zyt:Ub^rUPMVe�S±ORX�X(O�^�ORX�WVQTY�UPeVS ` S~zpU�OR�vWVU3_`baUbSEU�OR��WVU3_`baUbSEe�O�Ú*S~Q]Y(dRzEUPMVMÍX(ORz ` S~Q]Z]X aSPORXÅÈPORzyS~X#��W�Oo &O�WVzEUyX(S~Q]W�_`baUbSyORX(Y�U ` ZTS~M &Ub^cZ|UEe�ORX�X�UÆOR��WVU3_`baUbS�nÅ�	X�X(O m UbY(S?Q]O\È�UyUbSEY(O\SP^cORzEU?e�Os�~ORUPMVXL¨ ÚÅ�
�����~à§Î!����*-.�q�
���q�d
�	rpk�rªrn��*QTOÍN~Ub^cUPMhY(O.�vW�OÍ��WVUPQ]��W�O\^ m WVM�_`baUbSÏe:UPXyZ]MhY(O\NP^rUPZ]XÆe�O�zyS¢È"Z]zyORMvY(SÔeVU
m SP^czEUrQ~¨so � ªr��Q~¨so � S o � ªr�TnTnTnT�tQ~¨so � S o � S�I%I%IuS o Ù ªr��S~MVe�O M &O SyM &WVzyO\^�SÆe�O Z]MvY(O\NP^cUPZ]XÉe�O zyS¦È�Z]zEORMhY(SEM�WVzeVUPe�SÏt+SPY(ORM ` Z]UPQ�� &O�X(S~Q]W�_`baUbSjORX�Y�U ` ZTS~M &Ub^cZ]Uie:UÏOR�vWVU3_`baUbSÖe�O/ÚÅS~QTY(dRzEUPMVMFX(ORz ` S~Q]Z]X aSPORX\nJ),SP^�Y�UPMvY(S
` S~M { O ` ORM:e�S?UPX�Z]MvY(O\NP^cUPZ]Xqe�OszyS¦È�Z]zEORMhY(SEt+S"e�ORzyS~X ` S~MVX�Y(^cWVZT^#Y�UPZ]XqX(S~Q]W�_`baSPORX\n

v�w�xyw�x z�{�|�}�~����9|�~�|�}�~����/�k~�|U~�|����~��T{����m|U~�~�|	}��9��{�������/�T{���|
��WVz X�Z|X(Y(ORzEUÔORX�Y�U ` ZTS~M &Ub^cZTS�� ` S~zySFe�O Ç MVZ|e�SÔM�S�t:Ub^ &UbNP^cU m S�UPMvY(O\^cZTSP^¢� { &UÖX(ORZ]X�Z]MhY(O\NP^rUPZ]Xe�O�zyS¢È"Z]zyORMvY(S�n.Þ W�O\^�ORzyS~X�ORM ` S~MvY(^cUb^yUPX±Z|MhY(O\NP^cUPZ|Xs^�ORQ]O\È�UPMvY(ORXÆU Ç z ` S~MVX(Y(^cW:ZT^�X(S~Q|W�_`baSPORX±ORX(Y�U�l

` ZTS~M &Ub^rZ]UPX#eVUÆOR��WVU3_`baUbS?e�O�ÚÅS~QTY(dRzEUPM:MÐn*'ÅS~MVX�Z|e�O\^�ORzyS~XÉWVzØX�Z|X(Y(ORzEUÆORX(Y(ORQ]Ub^ ` W�Ó
Syt+SPY(ORM ` Z|UPQ+NP^cURÈvl
ZTY�U ` ZTS~M:UPQ _ Y(ORM { UyXcZ]zyO\Y(^cZ]U±ORX m &O\^cZ ` U?OsX(O�Ó�UyZ]MVe�O\t+ORMVe�ORMvY(O e�SyY(ORzyt+S�n

� OR��WVU3_`baUbS�e�O�zyS¢È"Z]zyORMvY(S?e�O�WVzEUÆt:Ub^�Y &x ` WVQ]UÆe�O�zEUPX�XcUEWVMVZTY &Ub^rZ]U�MVORX�X(O�t+SPY(ORM ` Z]UPQ &Or�
� ��8� A � ¶5\�]c_ ¨SØ�ª



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ ü�ÈßÊ&Ã©É��À�� Ã ¿*À Ê���ù�Ã(ùOÄ�� ��À ù��ÉùOÄ�� Å À ö��Åù �
Y(S~zEUPzyS~XqSEtV^�S"eVW�Y(SÆÈPO\Y(SP^cZ|UPQÒeVUÆOR��WVU3_`baUbSwUPMvY(O\^cZTSP^�t+SP^ 8 �

8)� �T� 8� A � ¶ 8Z� ]c_ ¨SØ�ª ¶ �
QTORz�fV^cUPMVeVSÆ��W�O SEt:^�S�e:W�Y(SÆÈPO\Y(SP^cZ]UPQ[ORMvY(^�OseVS~Z]XÉÈPO\Y(SP^�ORX�t:Ub^cUPQTORQTS~X &O�MvWVQ]SyORX ` ^�O\ÈPORzyS~X\�

�� A`� 8)� � 8� A�� ¶ � 8� A � � 8� A Y 8)� � ��8� A � ¶ �
ÈPO\^cZ Ç ` UPzyS~X���W�O?U���WVUPMhY�Z|eVUPe�OyORMvY(^�OEt:Ub^R×ORMvY(ORX(ORX\�,S�zyS~zyORMvY�WVzÙUPMVN~WVQ]Ub^seVUÍt}Ub^�Y &x ` WVQ]U"� &OwWVzEU
` S~MVX(Y�UPMvY(O�eVO�zyS¢È"Z]zyORMvY(S��

8`� � 8� A ¶ U
t+SP^�Y�UPMvY(S��:MvW:zØX�Z]X(Y(ORzEU±ORX(Y(ORQ|Ub^ ` S~z=X�Z|zyO\Y(^cZ]U�ORX m &O\^rZ ` UEU &SP^�f:Z]Y�U±eVO�WVzEU±t:Ub^�Y &x ` W:Q]U±ORX(Y &U ` S~MvY�Z]eVU
M�WVz�t}Q]UPM�Sst+O\^�t+ORMVe:Z ` WVQ]Ub^ ÑUÆeVZT^cO"_`baUbS±e�SÆzyS~zyORMvY�WVzpUPM�N~WVQ|Ub^Rn��	X�X(O�^�ORX�W:QTY�UPe�S &O zEUPZ|X	NPO\^cUPQ+��W�OU ` S~MVX(O\^�ÈbU3_`baUbSse�S zyS~zEORMhY�WVz UPMVN~WVQ]Ub^�M�S�tV^�SPf:QTORz?U�e�O��¦l ` SP^�t+S~X\n���S ` UPX(S�e�O#WVzEU�eVZ]X�Y(^cZTf:WVZ(_`baUbS
e�OyzEUbY &O\^cZ]U ` S~zÙXcZ]zyO\Y(^cZ]U?ORX m &O\^rZ ` U"�OØ?O � ¨SØ�ª�ÈbUb^cZ]UPz UbS�QTS~MVNPSÍe:U?Y(^cU¦Ó(O\Y &SP^cZ]UÍOye�O\Y(O\^rzEZ]MVUPz¿S
z &S~eVW:QTSqeVU�U ` ORQTO\^cU3_`baUbS�O ` S~zyS ` S~MVX(OR�P×WÐ×ORM ` Z]U�e�S~XÒY(O\SP^�ORzEUPX�e�O	��O���Y(S~MÐ�PORX�Y�U�t+O\^czEUPM�O ` O ` ORMhY(^rUPQ¥n
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eVZ]X�Y(^cZTf:WVZ(_`baUbS�U�t}Ub^�Y�ZT^�eVU/eVORMVX�Z]eVUPeVO f ¨SØ�ª�Ubt+ORMVUPX\�[Y�UPQ	tV^�S ` OReVZ]zyORMvY(S &OEt+S~X�X &x ÈPORQ�X�O?UPX�X�WVz?Z]zyS~X
X�Z]zEO\Y(^cZ]UiORX m &O\^cZ ` UÖt:Ub^cUiSJzyS"e�ORQTSÔOjU m SP^czEUÖeVUgeVZ|X(Y(^cZTf:W:Z
_`baUbSie�O/ÈPORQTS ` Z]eVUPe�ORXR�#S~W%X(O�Ó�UÖUÖe�Oul
t+ORMVeÐ×ORM ` Z]Uye:U m WVM�_`baUbSEeVZ]X(Y(^cZ]f:WVZ
_`baUbS ` S~z=UyORMVO\^�N~Z]UÆO�S?zES~zyORMhY(SwUPM�N~WVQ]Ub^Rn

#�$JÑ ÒZ<^8�Ó;�2ÆÔr.Õ03248Ö¼.
� m SP^~_` Use�O�zEUb^ &O &O�WVz�O m ORZTY(S±e�O\^cZTÈbUPe�Sse:U�NP^cU¢È�ZTY�U3_`baUbSP^¢n*��z ` SP^�t+S�O���Y(ORMVX�S�Z]zyO\^rX(S�M�WVz

` UPzyt+SÆNP^cURÈ"ZTY�U ` ZTS~M:UPQ[�vWVO�ÈbUb^cZ]U ` S~z�UyeVZ|X(Y¦×UPM ` Z]U�O���t+O\^cZ|zyORMhY�U m SP^P_` UPXÉNP^cU¢È�ZTY�U ` Z]S~MVUPZ]X#eVZ m O\^�ORMvY(ORX
UbSÏQTS~M�NPSÏe�OwX�W:U/O��"Y(ORMVX aUbS�nÏ��eVZ m O\^�ORM�_` U�ORMhY(^�O�ORX�X�UPX m SP^P_` UPX�ORz ^cORQ]U3_`baUbS ÑUjeVZ]X�Y¦×UPM ` Z]U/ORMvY(^�O�S~X
t+S~MhY(S~XkORz �vW�O#ORQ|U�UbY�W:U &O�U m SP^P_` U eVO�zEUb^ &OPn��	Q]U &O#^�ORX(t+S~MVX &UbÈPORQ"t3SP^�È &Ub^cZTS~X�O m ORZTY(S~XkM:UPX�Z]MhY(O\^rU3_`baSPORX
NP^cU¢È�ZTY�U ` Z]S~MVUPZ]X\�heVORX�e�O#UPX�zEUb^ &ORX�S ` Ov×UPMVZ ` UPXkM:U�!ÌO\^�^cU"�vU UbY�ZTÈ�Z|eVUPe�OÅÈ�WVQ ` ×UPMVZ ` U�MVUPX�Q]WVUPX�e�O�� &WVt:ZTY(O\^R�
Uwt3O\^reVU?e�OÆzEUPX�XcUwe�OÆX�UbY &ORQ]ZTY(ORX�t}Ub^cUwXcWVUPXqN~UPQ &U��"Z]UPX { S~X�t3OReVORZT^cUPX\�3UwzySP^ m S~QTSPN~Z|Uwe�O±N~UPQ &U���Z]UPX�ORz
NP^cW�t+S~X�e�OÉN~UPQ &U���Z]UPX�O#U�eVZ]MÌ×UPzEZ ` Uqe�O#X�Z]X�Y(ORzEUPX�ORX(Y(ORQ]Ub^�ORX�ORz ` S~Q|Z]X aUbS�n	��X,O m ORZ]Y(S~XkzEUPZ]X�e�^cUPz &UbY�Z ` S~X
eVU m SP^P_` Uje�O�zEUb^ &OwS ` SP^�^�ORz M�S~X�ORM ` S~MvY(^�S~X±tV^ &S���Z]zyS~X\n/��S ` UPX�Sje�O�WVzEU/z?UPX�X�U.t:WVMvY�Z m SP^rzyOES
` UPzyt+SyNP^cU¢È�ZTY�U ` Z]S~MVUPQ[ÈbUb^cZ]U ` S~z 
+¼GØ � OsS ` UPzyt+SEe�O�zEUb^ &O ` S~zÕ
+¼GØ��bn

��O Ç MVZ]zyS~XqS?Y(ORMVX(SP^�e�O�z?Ub^ &O ` S~zyS�S?NP^cUPe:ZTORMhY(O�e�S ` UPzyt+SENP^rURÈ"ZTY�U ` ZTS~MVUPQ : ¨ 8 ªr�}M�S ` UPX(SeVU?��UPQ &U��"Z]U"� : ¨ 8 ª &O±zyS"e�ORQ]UPe�SyM�S ` Ubt &x Y�WVQTSØ�

× ¶Ø] : ¨ 8 ª
tV^�S�Ó(O\Y�UPMVe�S × M:UyeVZT^�O"_`baUbSy^cUPe:Z]UPQ+SPfVY(ORzyS~X�U m SP^~_` UEe�O�zEUb^ &O�t3SP^�W:MVZ]eVUPe�O e�O�z?UPX�X�U @ �

@ ¶Ø] : ¨ 8 ª d 8Ø
�~�"t:Q]Z ` ZTY�UPzyORMvY(OP�VUPX ` S~zyt+S~M�ORMvY(ORXqe�SEÈPO\Y(SP^ @ ORz ` SvSP^ceVORMVUPeVUPX#^�O\Y�UPMVN~WVQ]Ub^�ORX�X aUbS

» n ¶ < n aa-Ù n9ÚÜÛØÝ Û
UEzEUb^ &OsORX ` UPQ]Ub^�M:UyeVZT^�O"_`baUbS 8 &O

» ¶ßÞ Ú n » n �&à � Ä �
� Y(O\^czyS `c{ S"��W�O e�O zEUb^ &O &O WVX�UPe�Sy��WVUPMVe�SÆU±È�Ub^cZ|U3_`baUbSEeVUÆzEUb^ &O ORX ` UPQ]Ub^ ` S~zØSÆY(ORzyt+S &O

UbfV^cWVtVY�U"nk��U?X(O"_`baUbS7��nq��n!
 ` UPQ ` WVQ]UPzyS~Xó»ÙUbS?QTS~M�NPS?e:U &SP^�f:ZTY�Uye�SEUbN~Q]S~zyO\^cUPe�SEN~Q]SPf:WVQ]Ub^q-
	P��n
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��UÔX�O"_`baUbSÖ��n!
/Z]MvY(^�S"eVW�dRZ]zyS~X±SiY(ORzyt+SÔe�O�^cORQ]U��"U3_`baUbS�n�� m UbY(SP^ D ¼,
\��åSÛ ¨ D ªyX�Z]N~MVZ Ç ` UjS
M &WVzEO\^�S?e�O ` ^cW�dRUPzyORMvY(S~X M�O ` ORX�X &Ub^rZTS~Xqt}Ub^cU?��W�O�W:zEUEORX(Y(^cORQ]UweVS~X�X�Z|X(Y(ORzEU?Ëb^cORQ]U���ORË"n��	X�X�O m UbY(SP^
&O/tV^�SPt+SP^ ` Z]S~MVUPQÉUbSgM &WVzyO\^cSÏeVO ` S~Q]Z]X aSPORXEe:W�^cUPMvY(OÍW:z Y(ORzyt+Sie�O�^�ORQ]U���U3_`baUbS�n%),SP^EO��"ORzyt:QTS��ÉX(OD ¶ 
\���H�ÆY�ZTt:Z ` UPzEORMhY(OwS.M &WVzEO\^�S�e�OwORX(Y(^�ORQ]UPX±e�OwW:zEU�N~UPQ &U���Z]U"��SjM &WVzyO\^�S�eVO ` ^cW�dRUPzEORMhY(S~X &OÛ ¶ ³ D ¼,
\��åVÛ ¨ D ª�µ ¶ � � 
\��Obn±)ÌSP^ &ORz ` S~zyS�SÍY(ORzyt+SÍeVO±^cORQ]U��"U3_`baUbS��ÌM�ORX�X(O ` UPX(S &O ` S~zyt:Ub^ &UbÈPORQ
U�Z]eVUPeVO±e�S���MVZTÈPO\^cX�SwS�O m ORZTY(S/eVUPX ` S~Q]Z|X aSPORX e�ORZ¾��UweVOÆX�O\^�Z]zyt+SP^�Y�UPMvY(O±OyUÍY(^cU¦Ó(O\Y &SP^cZ]U�e:UwORX�Y(^�ORQ]U
&Oye�O\Y(O\^czEZ]M:UPeVU?t+ORQTS ` UPzyt+SwN~Q]SPf:UPQ _ n�'ÉS~MhY�WVeVS��3t}Ub^cUwW:zCX�UbY &ORQ]Z]Y(OEe�O±z?UPX�X�U � �vWVO±X(OÆzyS¦ÈPO
M�WVzÎzyORZTS�ORX(Y(ORQ]Ub^ ` S~z ÈPORQTS ` Z]eVUPeVO Tmæ O � ç »i�[X(ORM:e�S�» &OEUÍzEUPXcX�U�eVUPX�ORX(Y(^�ORQ|UPX e�S�zyORZTS��
ORX(t+O\^cU�l�X(O���W�OqS±M &WVzyO\^�S±e�O ` S~Q|Z]X aSPORXÅX(O�Ó(UstV^�SPt+SP^ ` ZTS~M:UPQ:UsXcWVUszEUPXcX�U"nk��ORX�X(O�zyS�eVS�M�WVzEU�ORX ` UPQ]U
e�OwY(ORzyt+S�eVU/SP^re�ORzÊe�O�WVz�µ�¯©±�ì�ì�îS´"�.êAîS²-®ÍUPX ` S~Q]Z]X aSPORX�t+S�e�ORzÊX(O\^±Z|zyt+SP^�Y�UPMhY(ORX�MVU/eVZ|MÌ×UPzEZ ` U
e�SÔX�UbY &ORQ]Z]Y(OPn 'ÅS~zySÖM�S ` UPX(Sge�SÖzyS¢È"Z]zyORMvY(SÔfV^�SG�qMVZ]UPMVSÏeVORX ` ^cZTY(Sit+ORQ]UÏOR��WVU3_`baUbSge�O.�ÒUPM�NPO\È"Z]M
X(O\t:Ub^rU�l�X(O�SEO m ORZTY(S?eVUPX ` S~Q]Z]X aSPORX#ORzCeVWVUPXÉt:Ub^cY(ORX\�

� Tyè� A ¶5\�]c_�\©é êyé TyèëY[ì ¨ A ª
S~MVe�O ê &O�U m ^cZ ` _`baUbSjeVZ|MÌ×UPzEZ ` U/��W�OÍeVZ]zEZ|MvWVZ�Siz &S~e:WVQTS.e:U/ÈPORQTS ` Z]eVUPe�OÍe�S ` SP^�t+SjeVOwzEUPX�XcU � �í ¹ æ ���¸�ÆO ì ¨ A ª &OsWVzpY(O\^czySyORX�Y(S ` &UPX(Y�Z ` Sw��W�O ^�O\tV^�ORX�ORMhY�UyUyY(^cS ` Uye�O ORMVO\^�N~Z]UÆORMvY(^�O�S ` SP^�t+Se�O�zEUPXcX�U � OsUPX�t:Ub^cY &x ` WVQ]UPX#e�SEzEORZTS�n

�ØtV^�ORX(ORM�_` U.eVU m ^rZ ` _`baUbSje:Z]MÌ×UPzEZ ` U/ORz X�Z|X(Y(ORzEUPX�ORX(Y(ORQ]Ub^�ORX &O ` S~M { O ` Z]eVU.e�ORX�e�O�U.e &O ` UPe:Ue�O}
�	r�b�EUbY(^rURÈ &ORX�eVUÆSPf:X�O\^�È�U3_`baUbSwe�O t:Ub^�ORX#e�O N~UPQ &U��"Z]UPXqZ]MhY(O\^rUbNPORMhY(ORX\�:S~MVe�O�X(O m Ubd�M�O ` ORX�X &Ub^rZTSEWVz
zyO ` UPMVZ|X�zyS���W�O#tV^�S¦ÈPS���W�OqU m WVX aUbS�e:UPX�N~UPQ &U���Z]UPX�¨ UPX	eVO m SP^cz?U3_`baSPORX*e�O�z?Ub^ &O�Y�UPzsf &ORz tV^�S¦ÈPS ` UPz¼Ut+O\^ceVU#e�O�ORMVO\^�N~Z]U#SP^�f}ZTY�UPQbORz m WVM�_`baUbSqeVS�UPWVzyORMvY(S�eVUÉORM�O\^cN~Z]U�Z]MvY(O\^cMVU#e�S~XÒX�Z]X(Y(ORzEUPXÌZ]MvY(O\^cUbNPORMhY(ORX³ªrn
��Y(O\SP^cZ]UweVU m ^cZ ` _`baUbS�eVZ]MÌ×UPz?Z ` UÆORzCXcZ]X(Y(ORzEUPXqORX(Y(ORQ]Ub^�ORX m S~ZÒe�ORX(ORMvÈPS~QTÈ"Z]eVUyt+SP^ ' { UPMVe�^rUPX(O�� { Ub^qMVU
e &O ` UPeVUje�Of
�	��~�"��t:Ub^rU/WVz ` SP^�t+S�eVO?zEUPX�X�U � SP^�f:ZTY�UPMVeVS/MvWVz { UPQTS�eVOEt:Ub^�Y &x ` W:Q]UPX�e�O?z?UPX�X�U»ïî � ` S~zµt3O\^ Ç Q*eVO/e�ORMVX�Z]e:UPe�O f ¨SØ�ª�O�eVZ]X(Y(^rZTf:WVZ
_`baUbSje�O�ÈPORQTS ` Z]eVUPe�ORXyZ|X(SPY(^ &SPt:Z ` U"�ÅU m ^cZ ` _`baUbS
eVZ]M,×UPzEZ ` U±t+S�e�O X(O\^qORX(Y�Z]zEUPeVUEt3ORQ|U�OR��WVU3_`baUbSX¨ Ú*�
�����$à §�!��q�Å-����������P
�	rpk�rª��

êm¶ �kjmlV�[Q]MO¨sðdª f ¨SØ�ª �¹ æ � À Ð ØkQ~¨òñXª \ ��ñó j O��"t \ ñ � Â
S~MVe�O.Q]MO¨sðjª ¶ Q]MO¨ È&ô¦õ+ö ¼ È&ô n Ù ª &O�SÖQ]SPN~Ub^cZTY�zySgeVOj'ÅS~WVQTS~z�f�Z]N~WVUPQ�Ui^cUbd aUbS�ORMvY(^�O�S�z &U��"Z|zySÔOz &x M:Z]zyS±t:Ub^�×UPzyO\Y(^�SEeVO�Z|zyt:U ` Y(SyOVñ ¶ ¹ æ ¼ ó � Ë n	� m ^cZ ` _`baUbSEe:Z]MÌ×UPzEZ ` U &O�tV^�SPt+SP^ ` Z]S~MVUPQ ÑUyeVORMVX�Z leVUPe�Oye�OÆzEUPX�XcU�eVUPX�ORX(Y(^�ORQ]UPX�ORX(t}UPQ { UPeVUPX�t+ORQTS ` SP^�t+SÍeVOÆz?UPX�X�U � OyM aUbS/e�O\t+ORMVeVO�eVUPX zEUPXcX�UPX
Z]MVe:ZTÈ�Z|eVWVUPZ]XÌeVUPXkt:Ub^cY &x ` WVQ]UPX\�hY�UPzsf &ORz &OqtV^cSPt3SP^ ` ZTS~MVUPQ�U�O��"Y(ORMVX aUbS±e�S ` SP^�t+Ss��W�O�ORX�Y &U�^�ORQ]U ` Z]S~MVUPeVU
Ucð�n�� e�O@?VO�� aUbSwe:UPX &SP^�f}ZTY�UPXqeVUPXqORX(Y(^�ORQ]UPXR�3MVU?zyOReVZ]eVUEORzC��W�O�S ` SP^�t+Swe�Osz?UPX�X�U � X�O�zyS¦ÈPOP�
tV^�S¦ÈPS ` U±WVzEU�X(SPfV^�O�e�ORMVX�Z]e:UPe�O�e�OqORX�Y(^�ORQ]UPXÅUbY(^ &UPXÉe�S ` SP^�t+S��"UsUPzyt:Q|ZTY�WVe�O�e�ORXcX�UsX(SPf:^�O�e�ORM:X�Z]eVUPe�O
&O/tV^�SPt+SP^ ` Z]S~MVUPQ*U � e�O/zyS"e�Si�vWVOÍU m SP^P_` Uie�O m ^cZ ` _`baUbSÔeVZ|MÌ×UPzEZ ` U &O/tV^�SPt+SP^ ` ZTS~M:UPQ*U � ��n���S
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Q]Z]z?ZTY(O e�O�f:UPZ¾��UPX#ÈPORQTS ` Z]eVUPeVORXqU m ^cZ ` _`baUbS?e:Z]MÌ×UPzEZ ` U &O�tV^�SPt+SP^ ` ZTS~MVUPQÐUEÈPORQTS ` Z|eVUPe�O�e�S ` SP^ct3S ` S~zyS
MVUwQTORZÒe�OÆ
�Y(Sr�PORX\�+Ost:Ub^rU}¹ æ X�W Ç ` ZTORMhY(ORzEORMhY(O�NP^cUPMVe�O±U m ^cZ ` _`baUbSÍeVZ]MÌ×UPzEZ ` U &O�Z]MvÈPO\^cX�UPzyORMvY(O±tV^�Sbl
t+SP^ ` ZTS~MVUPQ�U�¹��æ n±� m ^cZ ` _`baUbS/eVZ]M,×UPzEZ ` U�UbY�WVU�X(ORzytV^cOÆMVSÍX�ORMhY�Z]eVS�SPt3S~X�Y(S/UbS/eVUÍÈPORQTS ` Z]eVUPe�OP�Ðt+SP^
Z]X�X�S &O ` S~zyt:Ub^rUPeVU�UÍWVzEU m SP^~_` U�eVOÆUbY(^rZTY(S�n±'ÅS~MvY�WVe�S��ÐORQ]UÍM aUbS &OEeVZ|X�X�ZTt:UbY�Z]È�Uf¨ MVSÍX�ORMhY�Z]eVSÍ��W�OyU
ORM�O\^�N~Z|UÆNP^cURÈ"ZTY�U ` ZTS~MVUPQÌM aUbS?X(O Y(^rUPMVX m SP^czEUÆORz�S~WVY(^cUPX m SP^czEUPXqeVO ORM�O\^�N~Z]U�ªrn

��UPX,X�Z]z±WVQ]U3_`baSPORX[M�WVz &O\^cZ ` UPXÌe�Ok�ql ` SP^�t+S~X,U m ^rZ ` _`baUbSqeVZ]M,×UPzEZ ` U#Ubt:Ub^�O ` OÅMVUbY�W�^cUPQ|zyORMhY(O ` S~zyS
^�ORX�W:QTY�UPe�S?N~Q]SPf:UPQÒeVUPX�Z]MvY(O\^cU3_`baSPORX\n�'ÅS~MvY�WVe�S��+z�WVZ]Y�UPXqÈPO\d\ORX�SÍM &WVzyO\^cS?e�Ost}Ub^�Y &x ` WVQ]UPX &O±W:z m UbY(SP^
Q]Z]z?ZTY�UPMhY(OÆe�S�t+S~MhY(S�e�OÆÈ"Z]X(Y�U ` S~zyt:W�Y�U ` Z]S~MVUPQ¥n�� m UbY(SÍeVO±t+S"e�O\^czyS~X�ORX(Y�Z]z?Ub^�UPMVUPQ]ZTY�Z ` UPzEORMhY(OyU
m ^cZ ` _`baUbS.e:Z]MÌ×UPzEZ ` UÍt+O\^cz?ZTY(OEORz UPQTN~WVMVX ` UPX(S~Xs^cORUPQ]ZTdRUb^�XcZ]z�W:Q]U3_`baSPORX�X�ORzEZ l�UPMVUPQ &x Y�Z ` UPX���WVUPMVe�S/ORXcX(O
O m ORZTY(S &OgZ]zyt+SP^�Y�UPMvY(OPn���ORX�X(O ` UPX(S�U &SP^�f:ZTY�UJN~Q]SPf:UPQ &O ` UPQ ` WVQ|UPeVUFMvW:zyO\^cZ ` UPzyORMvY(OÔUbY(^cU¢È &ORXÏe�S
t+SPY(ORM ` Z]UPQ _ OwU m ^cZ ` _`baUbS�eVZ]MÌ×UPz?Z ` U &O?ORX(Y�Z]zEUPeVU�QTS ` UPQ|zyORMhY(OEUbY(^rURÈ &ORXÆeVUPXs�vWVUPMvY�Z]eVUPeVORX T è �mð$Of ¨SØ�ªrn

�FOR�vW:U3_`baUbS�U ` Z]zEU &O#Ubt:Q|Z ` &UbÈPORQvUbS ` UPX(S e�OÉX�UbY &ORQ]ZTY(ORX���W�O*SP^�f:ZTY�UPz�WVzEUqN~UPQ &U���Z]U { S~X(t+ORe�ORZT^cU"�m SP^cM�O ` OÆf+S~MVX�^�ORX�WVQTY�UPeVS~X�MVS ` UPX(S�ORz ��W�O � M aUbSÍO�� ` ORe�O 
+¼��ÍeVUÍzEUPX�XcU�e:UwN~UPQ &U��"Z]U�Oy��WVUPMVe�SU &SP^�f:Z]Y�Uye�SEX�UbY &ORQ]ZTY(OsM aUbSEORX(Y &U ` S~M Ç MVUPeVUÆM�S ` ORMvY(^�SES~W/MVUÆt+O\^cZ m O\^cZ|U�eVUÆN~UPQ &U��"Z]U"n*�qS ` Ubt &x Y�WVQTS��
ORX(Y�Z]z?UPzyS~X�S.O m ORZTY(S.eVU m ^cZ ` _`baUbS.e:Z]MÌ×UPzEZ ` U�X�SPfV^�OEU &SP^cf:ZTY�U/e�S.UbN~QTS~zyO\^cUPe�S.N~QTSPf:WVQ|Ub^ � 	P�/S~MVe�O� ¼G» Ö 
\� 
 OÆM�S ` Ubt &x Y�WVQTSÕ� ` UPQ ` WVQ]UPzyS~X�U &SP^�f:ZTY�UweVU���^rUPMVe�OÆ��W�ÈPORz¿e�Oy-�UbN~UPQ {ÐaUbORXm¨ �Ì-Ï'óª
S~MVe�O � ¼G» Ö 
\� ��� n*�$QTSPN~Ub^rZTY�zySye�Os'ÅS~WVQTS~z�f &O ` UPQ ` WVQ]UPeVS ` S~zESEQ]MO¨sðjª ¶ Q]MO¨SØ�¼ È ô n Ù ª*S~MVeVO&Ø &OU?e:Z]X(Y¦×UPM ` Z]UyUbS ` ORMhY(^cS�eVU���UPQ &U���Z]UyO È&ô n Ù &O�UwX(O"_`baUbSÍe�O `c{ S���W�O�eVS?X�UbY &ORQ]ZTY(OPn���e�ORMVXcZ]eVUPe�O�QTS ` UPQf ¨SØ�ª &O�SPf:Y�Z]eVUye�SEzyS"e�ORQTSyt}Ub^cUyeVZ]X(Y(^rZTf:WVZ
_`baUbSÆe�O�zEUPXcX�UEeVU?��UPQ &U��"Z]U"�}e�ORX ` ^cZTY(SEMVS ` Ubt &x Y�WVQTSØ��n

��W�Y(^�SjUPX(t+O ` Y(SjZ]zEt3SP^cY�UPMhY(O�eVU�UbtV^cS���Z]zEU3_`baUbSÏUPMVUPQ &x Y�Z ` U.e�OÍ' { UPMVe�^cUPX�O�� { Ub^¢�Ì��W�OwM aUbS &O
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¿*À&Á
ÂÃ�Ä�ê=ÅYÆ ø�È ��Â�&Ä�ÆjÊ}Æ�ù ¿ Æ ��Á êdÄ ÀL¿ Ã�ÆjÉ À Ã(ù 
��
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^cUPzyORMvY�U�MVUseVZ]MÌ×UPzEZ ` U�e�O�X�Z]X(Y(ORzEUPXkORX(Y(ORQ]Ub^�ORX*e�ORMVX(S~X\�v�vWVUPM:e�S X(Oqe�ORX(O�Ó�U�U ` S~zyt}UPM { Ub^	U O\ÈPS~Q|W�_`baUbS
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��S~X�È &Ub^cZTS~X#z &O\Y(S"e�S~X���W�O�X�WV^�N~ZT^cUPzpt:Ub^rUyUPWVzyORMvY�Ub^�UÆO Ç ` Z¥×ORM ` Z|UEM�S ` &UPQ ` WVQ]SEeVU m SP^~_` U"�:S
z &O\Y(S"e�S?e�O { Z]O\^cUb^c��WVZ]UseVO &Ub^�ÈPSP^�OP� ` S~M { O ` Z]e�S ` S~zyS?!q�q�	�É'������ ¨ ÚÉ�������É
/§ o���!��O
�	rprokª &OSÆzEUPZ]X	W:X�UPe�S�nk��ORX(Y�U�X�O"_`baUbSÆeVORX ` ^�O\ÈPORzyS~XÉfV^cO\ÈPORzyORMhY(O�S ` &S~eVZTNPSE���������*!\¨�
")	�q��� ���	�jO\YÉUPQ¥nT�
�b�P��
+ª ` S~z=S?��WVUPQÐ^�ORUPQ]Z]dRUPzyS~X�UPX�X�Z|z�WVQ|U3_`baSPORX�UbtV^�ORX(ORMvY�UPeVUPX�M�S~X ` Ubt &x Y�WVQTS~X#X(O\N~WVZ|MhY(ORX\n

��X,tV^cZ|M ` ZTt:UPZ]X ` Ub^cU ` Y(O\^ &x X(Y�Z ` UPX�e�ORXcX(O ` &S~eVZ]NPS�X aUbS�Uqt}Ub^cUPQTORQ]ZTdRU3_`baUbS�e�S�z &O\Y(S"e�S e�O { ZTO\^cUb^c��WVZ]U
e�O &Ub^�ÈPSP^�OÆOst:UPXcX(S�eVO�Z]MvY(O\NP^cU3_`baUbS�Z]MVeVZ]È�Z]e:WVUPQ3t:Ub^cU�UPXqt:Ub^cY &x ` WVQ]UPX\n���e�S~z &x MVZTS ` S~zyt}W�Y�U ` ZTS~MVUPQ &OeVZTÈ"Z]eVZ|e�SEORzÙ� Ù t:Ub^cY(ORX �vW�OyX aUbS�eVZ|X(Y(^cZTf:W &x eVUPX�UbS~X�ÛJM�S"e�S~X�e�S ` S~zyt:W�Y�UPeVSP^ t:Ub^cUPQTORQTS�n�� t}UPX�X(Se�OyZ]MvY(O\NP^cU3_`baUbS/Z]MVe:ZTÈ�Z|eVWVUPQÐZ]zyt}Q]Z ` UE��W�OyUbt+ORMVUPX�WVzEU m ^rU3_`baUbS � e�S�M &WVzyO\^cS?Y(SPY�UPQke�O±t:Ub^�Y &x ` WVQ]UPX
M�O ` ORX�XcZTY�U�UbY�WVUPQ]ZTdRUb^ U�U ` ORQTO\^rU3_`baUbS�MvW:z eVUPe�S�zyS~zyORMvY(S/eVUÍX�Z]z±WVQ]U3_`baUbS��ÐORX(Y�UPXsX aUbS/e�ORM�S~zEZ|MVUPeVUPX
t:Ub^�Y &x ` WVQ]UPX UbY�ZTÈbUPX\nw�¼z &O\Y(S"e�S.e�O { ZTO\^cUb^c��WVZ]U�e�O &Ub^�ÈPSP^�O &O?O���O ` W�Y�UPeVS/ORz ` UPeVU/MVS�e�S�t}Ub^cU ` UPQ l
` WVQ]Ub^�X�WVU ` S~MvY(^cZTf}WVZ
_`baUbSEt:Ub^ ` Z]UPQ ÑUEU ` ORQTO\^rU3_`baUbSÍe:UPX � t:Ub^�Y &x ` WVQ]UPX#UbY�ZTÈbUPX\� ` W�Ó(UPX ` SvSP^re�ORMVUPeVUPX�X aUbS
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tV^�S ` ORX�X(S ` S~MhY�Z|MvWVUwUbY &OÆ��W�O�S ` W�f+S ` SP^c^�ORMhY(O ` S~MvY(ORM { U?MVSwz &U���Z]zyS�WVzEUyt:Ub^cY &x ` WVQ]U"n#)�Ub^cU ` UPeVU
` W�f+S�UbY(^cZTf:W:Z l�X(OÆU�zEUPX�X�UÍY(SPY�UPQ�OyS ` ORMvY(^�S�eVOEzEUPX�X�U�eVUPX�t}Ub^�Y &x ` WVQ]UPX ` S~MvY�Z]eVUPX�MVS/X(ORWiZ]MvY(O\^cZTSP^Rn'ÅS~zyS�^�O\NP^cUsNPO\^cUPQ¥�"UsZ]MvY(O\^cU3_`baUbS±ORMhY(^�O�t:Ub^�Y &x ` W:Q]UPX�tV^ &S���Z]zEUPX &O ` UPQ ` WVQ|UPeVUsUbY(^cU¢È &ORX#e�O�X(S~zEUse:ZT^�O\Y�U"�
t+SP^ &ORz¸U.Z]M-?:W+×ORM ` Z]U.eVUPXst}Ub^�Y &x ` WVQ]UPX±eVZ]X�Y�UPMhY(ORX &O ` S~MhY�Ubf:Z|Q]ZTdRUPeVU�t3ORQ|U/O��"t:UPMVX aUbSÏz�W:QTY�Z	t+S~Q]Ub^±e�St+SPY(ORM ` Z]UPQó¨÷SPt ` ZTS~MVUPQ|zyORMhY(OyUbY &Ow��WVUPe�^rW�t+S~QTS"ª�e:UPX�t:Ub^�Y &x ` WVQ|UPX e�ORMhY(^cS/e�S~X ` W�f+S~X �vWVOÆXcUbY�Z]X m Ubd\ORzWVz ` ^cZTY &O\^cZ]Sje�O�Y(S~QTO\^�×UPM ` Z]U"nÔ��XcX�Z]z���ÈbUb^�^�ORMVeVS.U &Ub^�ÈPSP^�O�e�ORX�eVOwSizEUPZTSP^ÆÈPS~Q]W:zyOP�kU ` UPeVUÏM &x ÈPORQ
Y(ORX(Y�U�l�X(O±U ` S~MVeVZ(_`baUbS
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UPX t:Ub^cY &x ` WVQ]UPX�e�ORMvY(^�S/e�S ` W�f+S &O ` UPQ ` WVQ|UPeVU ` S~zyS�WVz?U &W:MVZ ` UÍZ]MvY(O\^cU3_`baUbS/t:Ub^�Y &x ` WVQ]U�l ` W�f+S�nE'ÉUPX(S
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e�SÆz &O\Y(S�eVS�nÅ� ` W:X(Y(S ` S~zEt:W�Y�U ` ZTS~MVUPQ}Y(SPY�UPQÐe�ORX�X�O�z &O\Y(S"e�S &O�eVU�SP^ce�ORz¼e�O Ö�� ¨ D QTSPN D ªrnk��Q &ORz
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O Ç ` ZTORMvY(OPnk��X�t:Ub^�Y &x ` WVQ|UPX�ORX(Y aUbSseVZ]X�Y(^cZTf:WVZ|eVUPXÒM�WVz�ÈPS~Q]WVzEOÉz±WVZTY(S�z?UPZTSP^ke�S���W�O#M�S�X(O\N~WVMVeVS ` UPX(S��
^�O\tV^cORX(ORMhY�UPeVS�t+SP^ÉWVzEU�ORX m O\^rU�e�O�t:Q]W:zEzyO\^ ` S~z È ¶ 
C�����"Y(S~zEUPe�S ` S~zySÆO��"ORzyt:QTS±e�O�X�Z]z±WVQ]U3_`baUbS
` S~Q]Z]XcZTS~MVUPQ¥n	�$Y(ORzyt+SyY(SPY�UPQÌe�O�X�Z]z±WVQ]U3_`baUbS &Ose:UPe�SEt+SP^

� I Ö Å E ÅUT
S~MVe�O Å E &O�S ` WVX�Y(Swe�O ` S~z±WVMVZ ` U3_`baUbSwORMvY(^�OsS~X�M�S"e�S~X�O ÅUT &OsS ` W:X(Y(Swe�OstV^�S ` ORX�X�UPzyORMvY(S�n

��S.tV^rZ]zyORZT^�S ` UPX�S��kS.Y(ORzEt3SÏe�O�X�Z]z±WVQ]U3_`baUbS &O�^cUbt:Z|eVUPzyORMvY(O?^�OReVWVdRZ]e�S ÑUjzyOReVZ|eVU/��W�OwX(OÍeVZTÈ"Z]e�O
S/tV^cSPf:QTORzEUwORMhY(^cOWVØtV^�S ` ORX�X�UPeVSP^�ORX\nw�¼t+S~MvY(S &SPY�Z]zyS/t:Ub^rU�eVZTÈ"Z]X aUbSÍe�S�tV^�SPf:Q]ORzEU &O?eVUPe�S�t+ORQTS
z &x M:Z]zySÔeVU ` W�^�ÈbU"��UÔt:Ub^�Y�Z]^we�S��vWVUPQqSÖY(ORzEt3S�e�O.XcZ]z�W:Q]U3_`baUbS ` ^�ORX ` O.t+SP^ ` UPW:X�UÖeVS ` WVX(Y(S�e�O
` S~z±WVMVZ ` U3_`baUbS�n Ñ� zEOReVZ]eVU���W�OEU/e�O\^rZTÈ�UPe:U�eVU ` W�^�ÈbU�UPWVzyORMvY�U/S�W:X(S/e�Ow'É)*� z &OReVZ]S�eVZ]zEZ|MvWVZ��
X(ORMVeVSsZTN~WVUPQVU�ob�8M�M:UsX�ZTY�W:U3_`baUbS &SPY�Z]zEUXV ¶ p�nk��ORX�X(O�tV^�SPf:QTORz?U WVzEU ^�OReVOqe�O�Z|MhY(O\^ ` S~MVO�� aUbS ` S~z
ÈbUbd aUbS/zEUPZTSP^ zyORQ { SP^rUb^cZ]U?U�t:Ub^rUPQTORQ]ZTdRU3_`baUbS��ÐORX�X�O ` UPX�S &OÆORX(Y�W:eVUPe�S�MVU Ç N~W�^cU���n���f[n��qS�X(O\N~W:MVe�S
` UPX(S��VSyt+S~MvY(Syz &x MVZ]zES±eVU ` W�^cÈ�UÆM aUbS &O�UPQ ` UPM�_` UPe�S��:UPZ]MVe:U���W�O�SEWVX(Syz &OReVZTSEeVO�'#)	� ` UPZ ` S~z�V
S ` W:X(Y(S�e�OqtV^�S ` ORX�X�UPzyORMvY(S &O�X(ORzytV^�O�zEUPZTSP^*��W�O�S ` WVX(Y(S±e�O ` S~z±WVMVZ ` U3_`baUbS�nk�
X�X(SsS ` SP^�^cOqt+SP^c��W�O�Sz &O\Y(S"e�S±eVO { ZTO\^cUb^r�vWVZ|U�eVO &Ub^�ÈPSP^�O &O�zyORM�S~X	O Ç ` ZTORMvY(O���W�OqM�SstV^cZ]zyORZ]^�S ` UPX(S�n*
�ORz�e &W�È�Z|eVU�U ` W�^�ÈbU
e�O±U ` ORQTO\^cU3_`baUbS�e�O�W:zCeVUPeVSEtV^�SPf:Q]ORzEU &OÆWVzEU?Z|M m SP^rzEU3_`baUbSwZ]zEt3SP^cY�UPMhY(O�t}Ub^cU?SPY�z?ZTdRUb^�S�WVX(S�e�S~XtV^�S ` ORX�X�UPeVSP^�ORX\n

��U Ç N~W�^cUó��n���f ` S~zyt}Ub^cUPzyS~X,U�t+O\^ m SP^czEUPM ` Oke�S 'É)+���q� ` S~z S���-.�9YÒ���q�
���¦e�S�'#)3���
)	� '*l���
3nÌ� m UbY(S.e�ORX�XcU/z &UP��WVZ]MVU�t+S~X�X�WVZ]^�eVS~Z]X Y�ZTt+S~X e�OE^cORe�OEe�OEZ]MvY(O\^ ` S~M�O�� aUbS.�VUPX�Y
l��kY { O\^cMVO\Y
O?-f�v^cZ|M�O\Y t+O\^czEZTY�Z]W ` S~zyt:Ub^rUb^sUÍO Ç ` Z¥×ORM ` Z]U�e�S.����� � �	!�UbS�^cORX(S~QTÈPO\^�S/t:^�SPf:QTORzEU ` S~Q]Z|X�ZTS~MVUPQ¥n
�Ø��-.�9Y[� �q�
�¼Y(ORzÙtV^�S ` ORX�X�UPeVSP^�ORXs)*�	��!#����-µ�������b�P�~-�o�dP�kM�SPY�U�l�X(O�WVzÙUPWVzyORMvY(S.Ubf:^cW�tVY(S
M�S/Y(ORzEt3Sje�O?X�Z|z�WVQ|U3_`baUbS�UbS.t}UPX�X�Ub^�eVO�p�t:Ub^rUx
�o/t:^�S ` ORXcX�UPe�SP^�ORX�WVX�UPMVe�S�^�ORe�O?�VUPX�Y
l��kY { O\^cMVO\Y\n
� &UÏUÏ^�OReVO�-f��^cZ]M�O\Y\� ` S~z ÈbUbd aUbSÔS~ZTY(SÏÈPO\d\ORXwzEUPZTSP^R�kÈ"Z]Ubf:Z|Q]ZTd\S~WgUÏeVZ]È�Z]X aUbSje�SÏtV^cSPf:QTORzEU.ORz �P�
tV^�S ` ORX�X�UPeVSP^�ORX\n±'ÅS~MvY�WVe�S��ÐS.'#)3����� ^�ORX(S~QTÈPORWÏS�zyORXczySÍtV^�SPf:QTORz?UwM�WVz¿Y(ORzyt+S�e�OyX�Z]z±WVQ]U3_`baUbS
` S~MVX�Z|e�O\^cURÈPORQ|zyORMhY(O.zyORM�SP^Et+SP^yt+S~X�X�WVZ]^±t:^�S ` ORXcX�UPe�SP^�ORXEz?UPZ]XÆ^ &Ubt:Z]eVS~X\n &��M�SPY &UbÈPORQ�UÔeVZ m O\^�ORM�_` UORMvY(^�OÉS�W:X(S e�O#'#)	� ` S~zEt:Ub^cUPe�S UbS zyORX�zyS�tV^cSPf:QTORzEU�M�S�'É)+������� Ç N~W�^rU���n��bU"�vU�^�OReVO#-.ZT^'�"M�O\Y
t+O\^czEZTY(O ��W�O S~X�t:^�S ` ORXcX�UPe�SP^�ORX#Y(^rUbf:UPQ { ORzØORz_	r	3M�n

)ÌS"e�ORzyS~XwzyS"e�ORQ]Ub^EU ` W�^cÈ�Uie�O/U ` ORQ]O\^cU3_`baUbS�eVO/WVz eVUPe�SitV^cSPf:QTORzEU"�ÅU Ç z e�O�ORX(Y�Z|zEUb^
S.M &WVzyO\^�S�Z|e�ORUPQ	e�O?tV^�S ` ORX�X�UPe�SP^�ORX±UPMvY(ORX�e�Ow^�ORUPQ]ZTdRUb^±WVzEU/XcZ]z�W:Q]U3_`baUbS�n/�qS ` UPX(Sjt:Ub^�Y�Z ` WVQ|Ub^se�S
���������	! �ÐS ` WVX�Y(SÍeVO ` S~z±WVMVZ ` U3_`baUbS &OÆtV^cSPt3SP^ ` ZTS~MVUPQ,UbSÍM &WVzyO\^�SÍe�O±tV^�S ` ORX�X�UPe�SP^�ORX�Vp��W�O ` Sblz±WVMVZ ` UPz � t:Ub^cY &x ` WVQ]UPX±UbY�ZTÈbUPXyUbSÏzEORX�zySÏY(ORzyt+S Å E Ö � Y �ZVy�kS~MVeVO�� &O�WVzEU ` S~MVX(Y�UPMvY(OP�
U¦Ó�WVX(Y�UPeVUsORzyt:ZT^cZ ` UPzyORMhY(OP�"��W�O ` Ub^cU ` Y(O\^cZ]dRU±Us^�ORe�O�e�O�Z]MvY(O\^ ` S~z±WVMVZ ` U3_`baUbS±O � ` Ub^rU ` Y(O\^cZTdRU±SsY�ZTt+S
e�OyX�Z]z±WVQ]U3_`baUbS��Ì�vWVUPMvY(S/zEUPZTSP^�U m ^cU3_`baUbS � ¼ D zEUPZ]X ` S~Q]Z]XcZTS~MVUPQ &OyS�tV^�SPf:QTORz?U"nÆ� ` WVX�Y(S/e�OÆtV^�Sbl
` ORX�X�UPzEORMhY(SiM�Si���������*!�t}Ub^cUPQTO\dRZ]eVUPeVS &O Ö � Q]SPN^¨ D ¼�V�ªr�kt+SP^�Y�UPMvY(S�S.Y(ORzyt+S.e�O�X�Z]z±WVQ]U3_`baUbS&O
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CPAD (Fast-Ethernet 10.2MB/s)
CPAD (Myrinet 87MB/s)
CPADA (Fast-Ethernet 10.7MB/s)

CPU/P = 99%

b

��ZTN~W�^cU���n��,�õ¨ U�ªÉ'ÉW�^�ÈbUseVO�U ` ORQTO\^rU3_`baUbSEe�Sy'#)3����� t:Ub^cUseVS~Z]X	t:^�SPf:QTORzEUPXÅeVZ m O\^�ORMvY(ORX\� ` UPeVU±t3S~MvY(S` SP^�^�ORX�t3S~M:e�O	U�WVzEUqXcZ]z�W:Q]U3_`baUbS��¦S~M:e�O	S�WVX(S�z &OReVZTS�eVOÉ'É)*�JORX(Y &U�Z|MVeVZ ` UPe�S�nY¨÷fEªÌ'#W�^�ÈbU�e�O	^cSPY�U3_`baUbSe�S%'É)+�����ÙORz ` S~zyt}Ub^cU3_`baUbS%UbSF��-.��Y[������� ` S~z ^�ORe�Oie�OÏZ]MhY(O\^ ` S~M�O�� aUbSA�:UPX(Y
l��kY { O\^rM�O\Y/O-f�v^cZ|M�O\Y\� ` SP^�^�ORX(t+S~MVeVORMhY(O�UbS?X�O\N~WVMVe�S ` UPX(S�e�SyNP^ &U Ç ` S
¨ U�ªrn

� I Ö � QTSPN � D V � ¨ � Y �,V�ª
�	X�X�UÏO��"tV^�ORXcX aUbSÔU¦Ó(W:X(Y�UjS~Xyt+S~MhY(S~XÆO��"t+O\^cZ]zyORMvY�UPZ]XÆeVU ` W�^�ÈbUie�O�U ` ORQTO\^cU3_`baUbSÔO�t+S"e�OÍX(O\^

WVX�UPe:Ux¨÷S~WÔU�X�WVU�e�O\^rZTÈ�UPe:U�ª ` S~zES�WVzEU�ORX(Y�Z]z?UbY�ZTÈ�U�eVS/M &WVzyO\^�S�Z]eVORUPQ�e�OÆtV^�S ` ORX�X�UPe�SP^�ORX ` S~zÙS
���������	! n

ÑV$�á �©89<\[^892²0º24*52²ûX]`(+7&(»2489.�*
�qORX(Y�U�X(O"_`baUbS�e�ORX ` ^cO\ÈPORzyS~X�fV^cO\ÈPORzyORMhY(O?S~X tV^cZ]M ` ZTt:UPZ]XqtV^�SPNP^cUPzEUPX eVORX(ORMhÈPS~Q]È�Z]eVS~X�OEUbt:Q]Z l

` UPe�S~X±UbS.QTS~MVNPS�e�S~X ` Ubt &x Y�WVQTS~X�e�ORX(Y�U/eVZ|X�X(O\^�Y�U3_`baUbS�n���XstV^rZ]M ` ZTt:UPZ|X�Q]Z|M�N~WVUbNPORMVX�eVOEtV^�SPNP^cUPz?U3_`baUbS
W�Y�Z]Q|ZTdRUPeVUPX m SP^cUPz 'pO.�P#Ï�ynÉ� -�Ubt}QTO_^EY�UPzsf &ORz m S~Zqe�O.NP^cUPMVe�O�WVY�Z]Q]Z]eVUPeVO�t:Ub^cUÔe�O\^rZTÈ�Ub^�UPX
OR��WVU3_`baSPORXEe�S ` UPzyt+S.NP^rURÈ"ZTY�U ` ZTS~MVUPQ¥�*e�S ` UPzyt+Sje�OÍzEUb^ &O�O m ^rZ ` _`baUbSieVZ]MÌ×UPzEZ ` U�M�SÏzyS"e�ORQTSjt:Ub^cU
UÍeVZ]X(Y(^rZTf:WVZ
_`baUbSwe�OyzEUPX�X�UÍeVU/��UPQ &U���Z]U"n��*zÎt:Ub^�Y�Z ` WVQ|Ub^�ORX�X�O�ì�±©°�ê` ��¯�®wt+S~X�XcWVZÒU m WVM�_`baUbSbaUcFdE��W�O
Y(^cUPeVWVdsUPXqO��"tV^�ORXcX aSPORXqt}Ub^cU?Q]Z|M�N~WVUbNPORz¿'��VSw��W�O ` O\^cY�UPzyORMhY(O±O\È"ZTY(S~W�È &Ub^cZTS~XqO\^�^�S~X�e�OseVZ]N~ZTY�U3_`baUbS��e /0/0/21 ���c�����
¤¥�fA �?1 �
�¡�
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UPQ &ORz¿e�OsORX ` ^cO\ÈPO\^�W:z ` &S~eVZTNPSwSPY�Z]zEZTdRUPeVS�n����0#Ï� Y�UPzsf &ORz m S~ZÒe�O�NP^cUPMVe�OsU¦Ó�WVeVU?t+SP^qX�WVUwX�Z]zÆl
t:Q]Z ` Z]eVUPe�O�O±O Ç ` Z ×ORM ` Z]UÍORz zEUPMVZ]t:WVQ]Ub^�Y�Ubf+ORQ]UPX e�OyeVUPe�S~X\�[UPQ &ORzÊe�OÆ^�ORQ]UbY�ZTÈbU�^cUbt:Z]e�O\d ` S~MVX(O\N~W:Z]eVU
` S~z�S?Y(^cUPeVW�Y(SP^�t}Ub^cUyQ]Z]M�N~W:UbNPORz='��VSE�P#é����n
gih8jlk�m8gnglo8prqtsns l:NPO\^cU�UPXÒt+S~X�Z
_`baSPORXÐOkÈPORQ]S ` Z]e:UPe�ORX[eVUPXÐt}Ub^�Y &x ` WVQ]UPXÐX�O\N~WVMVe�S�S�zyS�eVORQTS#e�O	)	Q|WVzEzyO\^

Z|X(SPY(^ &SPt:Z ` SyS~W ` S~z=UPMVZ]X�SPY(^�SPt:Z]UÆ^cUPe:Z]UPQ¥��e�ORX ` ^cZ]Y(SEM�SEUbtÐ×ORMVeVZ ` Op'�ngihluwv�x8y8zio8p�g(qts{s l,NPO\^cUÆUPX*t+S~X�Z
_`baSPORXÅO�ÈPORQ]S ` Z]e:UPe�ORX*e:UPX	t:Ub^cY &x ` WVQ]UPX*X(O\N~WVMVe�S±UsORX m O\^cU±Z]X(SPY &O\^cz?Z ` U
Z|X(SPY(^ &SPt:Z ` U"� ` Ubt &x Y�WVQTS=��njl|3}~uLowk8��qts{s l ` UPQ ` WVQ]UwU?O\ÈPS~Q|W�_`baUbS�e�O±W:zCX�Z|X(Y(ORzEU�e�Ost:Ub^cY &x ` WVQ]UPX�M aUbSÍZ]MhY(O\^rUbNPORMhY(ORX M�S ` UPzyt+S
NP^rURÈ"ZTY�U ` ZTS~MVUPQ*eVU���UPQ &U���Z]U"� ` S~z m ^rZ ` _`baUbS�eVZ]M,×UPzEZ ` U�O?Z]MvY(O\^cU3_`baUbS ` S~z X�UbY &ORQ]ZTY(ORX±zyS�eVORQ]UPe�S~X
t+SP^Æt+SPY(ORM ` Z]UPZ]XyZ|MVe�O\t+ORMVe�ORMvY(ORX�eVSjY(ORzEt3S�n���XcUPe�SÏt:Ub^cU ` UPQ ` WVQ|Ub^ &SP^cf:ZTY�UPXÆO�UiZ]MvY(O\^cU3_`baUbS
e:Uw�,-j' ` S~z¿S�X�Z|X(Y(ORzEU�e�O�UbN~QTS~zEO\^cUPe�S~X�N~QTSPf:W:Q]Ub^�ORXqe:UÍ��UPQ &U��"Z]U"n�-/ORXczyS��vW�O±M aUbS�t:Ub^(l
UPQ]ORQ]ZTdRUPe�SyORX�X�O�tV^�SPNP^cUPz?U m S~Z[W:X�UPe�SEX�Z]z±WVQTY�UPMVORUPzyORMhY(OsORzØÈ &Ub^rZTS~X�M�S"e�S~X�e�Sw'#)3������ns8��j�y3m�p�o�q?���nh l ` UPQ ` W:Q]U/Sj^cUPZTSje�OwzEUb^ &O�Z]M:X(Y�UPMhY¦×UPMVO\S.OÍU�ÈPORQ]S ` Z]e:UPe�O?^�ORQ|UbY�ZTÈ�U.eVUj�Ì-Ï'��Ì��W�O
Z|MhY(O\^cUbNPO ` S~z�WVzEU�eVZ]X(Y(^cZ]f:WVZ
_`baUbS#UbN~QTS~zyO\^rUPe�S~X,N~QTSPf:WVQ]Ub^cORXÒe�S�o�UPQTS�M�S ` UPzEt3S�NP^cU¢È�ZTY�U ` Z]S~MVUPQ
e:UyN~UPQ &U���Z]UÆO�Y(ORX(Y�UwU ` S~MVeVZ
_`baUbS?eVO ` UbtVY�W�^cU ` S~zES?e�ORX ` ^cZ]Y(SEM�S ` Ubt &x Y�W:QTS-�vnq��n����uwv�x�q?���nh lyzyORe�OjSgt}Ub^�×UPzyO\Y(^�SJe�OÏUPMVZ]X(SPY(^�SPt}Z]UiORz m W:M�_`baUbSÖe�S�^cUPZTS�MvW:zµX�Z]X�Y(ORzEUgORX�Y(ORQ]Ub^
ORX m &O\^cZ ` S ` Ubt &x Y�WVQ]S}�vn ��n!
bn���{kn�3�~u8��qEyn�{y lÆX ` ^rZTtVYEORz -.Ubt:QTO�t}Ub^cUÖeVO\^cZTÈbUb^wUPX�O���t:^�ORX�X aSPORXÍe�S ` UPzyt+SgNP^cU¢È�Z]Y�U ` ZTS~MVUPQ�eVU
� UPQ &U��"Z|U�U�t:Ub^cY�ZT^�e�S�t3SPY(ORM ` Z]UPQ�NP^cU¢È�ZTY�U ` Z]S~MVUPQ¥��WVX�UPeVUPX�M�SÏ���������	! O?M�S.tV^�SPNP^cUPz?U�t�l
Ç ORQ]eÐn `\` ng��Lp�o�qEyw�8y lqX ` ^cZTtVY�ORzÊ-.Ubt:QTOyt:Ub^rU�e�O\^cZTÈbUb^�UPX O��"tV^�ORX�X aSPORX�e�S ` UPzyt+S�e�OyzEUb^ &O�eVU/��UPQ &U���Z]U/U
t}Ub^�Y�ZT^qe�S?t3SPY(ORM ` Z]UPQ+NP^cURÈ"ZTY�U ` ZTS~M:UPQ¥�}WVXcUPeVUPX#t:Ub^cU ` UPQ ` WVQ]Ub^�Sw^cUPZTSEe�O�zEUb^ &O�Z]M:X(Y�UPMhY¦×UPMVO\S?e�OXcUbY &ORQ|ZTY(ORX\n�n}�qEyn�{y l}X ` ^cZTt:YÐORz -.Ubt:QTOkt:Ub^rU�e�O\^cZTÈbUb^ÒUPXÒO���tV^cORX�X aSPORXÒe:U m ^rZ ` _`baUbS�eVZ|MÌ×UPzEZ ` UÉWVX�UPe:U�M�S�tV^cSPNP^cUPzEU
tVl Ç ORQ]eÐn `\` n



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À �P�

Í 6ÏÎ BÐ @7�¿D�� �
Â · ¹¦¥*Â ú ¶ ´8¶ ¶ · »ÉÃÖÀ�´ »Y¤ 2 » ÓºÕÔ¶ Â · ¹
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��z zES�e�ORQ]Ss�vWVO�U¦Ó�WVX(Y�U±U�eVZ|X(Y(^cZTf:W:Z
_`baUbS e�OqfV^rZ]Q { S�e�O�WVz�XcZ]X(Y(ORzEU�ORX(Y(ORQ]Ub^R�"M aUbS�^�O\tV^�S"eVW�d
M�O ` ORX�XcUb^cZ]UPzyORMvY(O�U�eVZ]X(Y(^cZ]f:WVZ
_`baUbSqeVOÉz?UPX�X�U�OP� ` S~MVX(OR�P×W�ORMvY(ORzyORMvY(OP�hS ` UPzyt+S�NP^cURÈ"ZTY�U ` ZTS~MVUPQ"NPO\^rUPe�S
t+SP^#ORQ]U"n

��U�e &O ` UPeVU e�O�
�	r�b�"�vU�e�ORX ` SPf+O\^�Y�U�eVU�Q]Z]M { U�e�OÅORzEZ]X�X aUbS�e�O#��
¡l ` z e�S { Z]e�^cSPN"×ORM:ZTS�UbY¦×S~z?Z ` S�pos^�O\ÈPS~Q|W ` ZTS~M�S~WyS�ORX(Y�WVe�S�eVU ORX(Y(^cWVY�W�^cU ORz�NP^cUPMVe�O�ORX ` UPQ]UseVU���Z]U�l�� &U ` Y(ORU"��M�ORX(Y(O ` S~zEtV^cZ]zyORMvY(S
e�OwS~MVeVU/M aUbS { &U/t:^�SPf:QTORzEUPXse�O?O��"Y�Z]M�_`baUbSjeVU/^cUPe:Z]U3_`baUbS���O�U�ORX(t+O ` Y(^�S~X ` SPt:Z|U/t+O\^czEZTY�Z|WjZ|M m O\^rZT^sUeVZ]X�Y(^cZTf:WVZ(_`baUbS±e�O�z?UPX�X�UEe�ORMvY(^�SEe�Sy^rUPZTS�
�S~Q]Ub^ L í L � UbY(^rURÈ &ORX�eVU ` Z|M�ORz &UbY�Z ` UEeVSyN &UPX\n

�ÊÈPORQTS ` Z]eVUPeVO ` ZT^ ` WVQ]Ub^ &OÔUÖt:^cZ]M ` ZTt}UPQqZ]M m SP^czEU3_`baUbSFX(SPf:^�OiU�e:Z]X(Y(^cZTf}WVZ
_`baUbSÖeVOÏz?UPX�X�UJe�OWVzÙXcZ]X(Y(ORzEUÍORX(Y(ORQ|Ub^Rn?��S ` UPX(S�e�OEW:zÙeVZ]X ` S�ORX�Y(ORQ]Ub^�S~MVe�OEU�eVZ]X(t+O\^cX aUbS�e�OyÈPORQ]S ` Z]e:UPe�ORX &OEf:UPZ¾��U
U ` WV^�È�UÖe�O�^cSPY�U3_`baUbSJX�O.UbtV^�S+�"Z|zEUÔeVUgÈPORQTS ` Z|eVUPe�O ` Z]^ ` WVQ]Ub^Rn ��OjU ` SP^re�S ` S~zÁS~XwY(O\SP^�ORzEUPXÍe�O
��O���Y(S~MiUbt+ORMVUPX�UÍzEUPXcX�U?Y(SPY�UPQ ` S~MvY�Z]eVUÍe�ORMvY(^�SÍe�S�^cUPZTS7Ø�� � ¨SØ�ª ` S~MvY(^cZTf:W:ZÒt:Ub^rUwU m SP^~_` U�X�SPfV^�O
WVzEUÍt}Ub^�Y &x ` WVQ]UwY(ORX(Y(O?U/ORX�X�U�eVZ]X�Y¦×UPM ` Z]U"n±��X�X�S�Y�UPzsf &ORz È�UPQ]O±t}Ub^cU�WVzEU�eVZ|X(Y(^cZTf:W:Z
_`baUbSwe�OEz?UbY &O\^rZ]U
` S~z=XcZ]zyO\Y(^cZ]UÆU���Z]UPQ[X(O�zEOReVZ]zyS~X�UÆÈPORQ]S ` Z]e:UPe�O ` ZT^ ` WVQ|Ub^�M�Syt:Q]UPM�SO� ¶ �"�Vt+SP^�Y�UPMvY(S

¹ �E ¶ l � ¨ L ªL
S~MVe�O � ¨ L ª &O�U zEUPX�X�U ` S~MvY�Z]eVU�ORz L M�S t}Q]UPM�S9� ¶ � e�O\È"Z]e�S�U eVZ]X�Y(^cZTf:WVZ(_`baSPORXÌe�O�z?UbY &O\^rZ]U

` S~z XcZ]zyO\Y(^cZ]UÉORX m &O\^cZ ` U�O5�¦S~W�U���Z]UPQ¥nÒ�Je�ORX ` SPf3O\^cY�U�eVU�zEUbY &O\^cZ|U�ORX ` W�^rUÉORzLN~UPQ &U���Z]UPX[ORX�t:ZT^cUPZ]X+UbY(^cU¢È &ORX
eVUPX ` W�^�ÈbUPX	e�O�^cSPY�U3_`baUbS��"M:U�e &O ` UPeVU±e�OL
�	k���"��Z]MvY(^�S�e:W�dRZ]WÆz�W:eVUPM�_` UPXkt:^�S m W:MVeVUPX�M�S ` S~M { O ` Z]zyORMvY(SeVUwORX(Y(^cW�Y�WV^cUweVS~X�XcZ]X(Y(ORzEUPX�ORX(Y(ORQ]Ub^cORX\�ÐORzÎt:Ub^�Y�Z ` W:Q]Ub^�eVU���Z]U�l�� &U ` Y(ORU"nÆ
�O±U ` Z]MVORz &UbY�Z ` UÍe�S�N &UPX\�
UPQ &ORzµeVSÔQ]Z]zEZTY(OÍÈ"Z]X &x ÈPORQÉe�SÖeVZ]X ` SÏORX(Y(ORQ]Ub^ m S~XcX(O/e�O\È"Z]eVUiUbt+ORMVUPX ÑUizEUbY &O\^cZ|UÔÈ"Z]X &x ÈPORQ¥�*U ` W�^�ÈbUie�O^�SPY�U3_`baUbSie�O\ÈPO\^cZ|U�X(O\^��PO\t:QTO\^cZ]UPM:U ¹ E*� 
+¼n� ¨SØ�ªrn.'ÅS~MvY�WVe�S���UPX ` WV^�È�UPX±e�OE^cSPY�U3_`baUbSjt+O\^cz?UPM�O ` ORz



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À �r�
t:Q]UPM:UPX�S~W ` ^�ORX ` ORz t:Ub^cU.eVZ]X(Y¦×UPM ` Z|UPXsz±WVZTY(S.UPQ &ORz¸eVU�ORX ` UPQ]Uje�O ` S~zEtV^cZ]zyORMvY(S.eVS.eVZ]X ` S�È"Z]X &x ÈPORQ¨ L �$� L � ªr�[Z]X�X(S�Z]zyt}Q]Z ` U?M:UwO���Z]X(Y\×ORM ` Z|U�e�OyzEUbY &O\^cZ]UÍOEU�t:Ub^�Y�ZT^ e�ORXcX(O m UbY(S�t+S~X(Y�WVQ|U�l�X(OyWVz { UPQTS
e�O�zEUbY &O\^cZ]UÏORX ` W�^cU"nJ
"O�ORXcX(O ` S~zyt+S~M�ORMhY(O &O�ORX m &O\^cZ ` S��Åt+ORQTS.t:^cZ]zyORZT^cS�Y(O\SP^�ORzEUieVOÍ��O���Y(S~MÐ�ÅUPX
` UPzEUPeVUPXqO���Y(O\^rZTSP^�ORX�e�O zEUbY &O\^cZ|UyNPO\^cUPz=W:z ` UPzyt+SEMvWVQ]SÆM:UPXÉt:Ub^�Y(ORX�Z]MvY(O\^cMVUPXR��SE�vW�O�e:Z Ç ` WVQTY�U±U
e�O\Y(O ` _`baUbSÍe�ORX�X(O ` S~zEt3S~MVORMhY(OPn

��O m SP^czEUjNPO\^cUPQ��kSPf:X(O\^�ÈbU3_`baUbSge�O�S~W�Y(^cUPXÆN~UPQ &U��"Z]UPXÆORX�t:ZT^cUPZ]X±Z]MVe:W�d\ORz¸UjzES�e�ORQ|Ub^ÆUj��Z]U�l
� &U ` Y(ORUÏe�O m SP^czEUjX�Z]zEZ]Q|Ub^Rn/��z f+S�Ó
SjORX m &O\^cZ ` SÏM�S ` ORMvY(^�SieVU�N~UPQ &U��"Z|U"�kWVz e:Z]X ` S.U `r{ UbY�UPe�Sit+SP^
^�SPY�U3_`baUbSJO.W:z { UPQTSgeVO.zEUbY &O\^cZ]UÖORX ` W�^rUÔX aUbS�S~XEtV^cZ|M ` ZTt:UPZ]X ` S~zEt3S~MVORMhY(ORXwORX(Y(^cW�Y�WV^cUPZ]XEe�O.WVzEU
N~UPQ &U���Z]UyORX(t}ZT^cUPQ¥n


�ORMVe�SÍU ` W�^�ÈbUwe�O±^�SPY�U3_`baUbS�^�ORXcWVQTY�UPe�SÍeVU�eVZ]X(Y(^cZ]f:WVZ
_`baUbSEe�OÆzEUPX�XcUwN~Q]SPf:UPQ¥�+ORQ]U�M aUbSw^cO\ÈPORQ]U
UiORX(Y(^rW�Y�W�^cUiZ]M:eVZTÈ"Z]eVWVUPQ*e�S~X ` S~zyt+S~M�ORMvY(ORX\�Ét+SP^?Z]X�X�S��*SgU¦Ó�WVX(Y(O.e�O/zyS"e�ORQTS~XEUbS~XweVUPe�S~XESPf}X(O\^(l
ÈbU ` ZTS~MVUPZ]X &O�W:z¸tV^�SPf:QTORz?U ` S~zÄz &WVQTY�Z]t:Q]UPX±X(S~Q]W�_`baSPORX\nA��X�X�W:zEZT^yUieVZ]X(Y(^rZTf:WVZ
_`baUbSÏe�O/zEUbY &O\^cZ|UÔe�O
WVz ` S~zyt+S~M�ORMvY(O±Z]zEt:Q]Z ` UEZ|M�O\È�Z]Y�URÈPORQ]zyORMvY(Oy�vWVOsS~X�S~W�Y(^�S~X�z±WVe�ORzCt:Ub^cUw^�O\tV^�S"eVW�dRZT^�U ` W�^cÈ�U�e�O
^�SPY�U3_`baUbS�SPf}X(O\^�ÈbUPeVU"n���Q &ORz�e:Z]X�X(S�U ` W�^�ÈbU�e�OÉ^�SPY�U3_`baUbS�^�O m O\^�Oul�X(O�WVM:Z ` UPzyORMvY(O ÑU m SP^P_` U ` ORMvY(^ &x t+O\Y�U�M�St:Q]UPMVS±��UPQ &U ` Y�Z ` S��"S~MVeVO &O�zEOReVZ]eVU"�~t+SP^�Y�UPMvY(S���M aUbS�e:ZTdqMVUPeVU�U�^�ORX�t3ORZ]Y(SseVUse:Z]X(Y(^cZTf}WVZ
_`baUbS e�O�z?UPX�X�U
t+O\^�t+ORMVeVZ ` W:Q]Ub^±UbS�t:Q]UPMVS�n���ORX(Y(OÏX(ORMhY�Z|e�Sg���	o����*� §ÙÚÅ�
�����~à�¨©
�	r	rpkªwUbtV^�ORX�ORMhY�UPzÄÈ &Ub^rZTS~XzyS"e�ORQTS~XÆ��W�OÍt3S"e�ORz X(O\^EU¦Ó�WVX(Y�UPe�S~XyUbS~XEe:UPe�S~X±SPf:X(O\^�ÈbU ` ZTS~MVUPZ]XÆeVUÏM�S~XcX�UjN~UPQ &U��"Z|U.O ` S~M ` Q|W�ORz
��W�O±UÍeVZ|X(Y(^cZTf:W:Z
_`baUbS?e�OyzEUPX�XcU"�Ðf3ORz ` S~zyS/UÍZ]zyt+SP^�Y¦×UPM ` Z]UE^�ORQ|UbY�ZTÈ�U�e�O ` UPeVU ` S~zyt+S~M�ORMvY(OyUPZ]MVeVU
X aUbS?z±WVZTY(SEZ|M ` O\^�Y(S~X\n

�qS~X�X�SstV^�SPt &S~X�ZTY(S�ORz ` S~MVX(Y(^cWVZ]^�ORX(Y(O�zyS"e�ORQTS &O�ORX(Y�WVeVUb^*U�O\ÈPS~Q]W�_`baUbS±eVZ]MÌ×UPz?Z ` U�e�OqX�Z]X�Y(ORzEUPXORX(Y(ORQ]Ub^cORX�M�S ` UPzyt+S?NP^cU¢È�ZTY�U ` Z]S~MVUPQÌe:Uw��UPQ &U���Z]U"n#),SP^�Y�UPMhY(S���W�O\^�ORzyS~Xq^�O\tV^�S"eVW�dRZ]^�U?eVZ]X�Y(^cZTf:WVZ(_`baUbS
N~QTSPf:UPQÒe�O�zEUPX�X�U"�}�vW�O m SP^cM�O ` O\^ &UEU ` S~zyt+S~M�ORMvY(O�^cUPeVZ|UPQ+O�t+O\^�t+ORMVeVZ ` WVQ|Ub^ÅeVUyU ` ORQ]O\^cU3_`baUbSwNP^rURÈ"ZTY�U�l
` ZTS~MVUPQ+ORz ` UPe:Uyt+S~MhY(Sye�SEzyS"e�ORQTS�n��*zØX�ZTY�WVU3_`baSPORX#S~M:e�O�X(O e�ORX(O�Ó�UÆORX(Y�WVeVUb^�UyZ|MhY(O\^cU3_`baUbS ` S~z�WVz
` S~zyt+S~M�ORMvY(O�ORz¼t:Ub^cY�Z ` WVQ]Ub^ÅeVUÆ� UPQ &U��"Z|U�l ` S~zyS &O�S ` UPX(Sye�S~X `c{ S"��W�ORX*eVO�zEUb^ &O e�O�UbN~QTS~zyO\^cUPeVS~X
N~QTSPf:W:Q]Ub^�ORX ` S~z¼S�e:Z]X ` S�S~W?S�e�O ` UPZ]zEORMhY(SÆe�O�UbN~Q]S~zyO\^cUPe�S~X*ORX(Y(ORQ]Ub^�ORXÅM�S�f3S�Ó(S l m Ubdul�X(O�M�O ` ORX�X &Ub^cZTSWVz�zES�e�ORQ]SÆz?UPZ]X#^�ORUPQ]Z|X(Y�Uye�S~X ` S~zyt+S~M�ORMvY(ORXqe:U?��UPQ &U���Z]U"n
á)$&% �Ì<�0ºÿ�<=ãZ.1ã=,6.1*�Ôr<ß03< Ôr.¦7»<

��X(O\N~WVZT^±e�ORX ` ^�O\ÈPORzES~X�S~X ` S~zyt+S~M�ORMvY(ORX±�vW�O�W�Y�Z]Q]Z]dRUPzyS~X�t:Ub^rU ` S~MVX(Y(^rWVZT^sSÏzyS"e�ORQTS/OÍU
O��"tV^�ORX�X aUbS�t:Ub^cU�U ` W�^cÈ�U�e�Oq^�SPY�U3_`baUbSÆ^�ORXcWVQTY�UPMvY(OPnk� X	t:Ub^b×UPzyO\Y(^�S~XÅQ]ZTÈ�^�ORX	X aUbS±U¦Ó(W:X(Y�UPe�S~XÉUbS~X*e:UPe�S~X
SPf:X(O\^cÈ�U ` ZTS~M:UPZ]XqeVU ` W�^�ÈbU?e�O�^cSPY�U3_`baUbS�n�'ÅS~MVX�Z|e�O\^�ORzyS~X�W:z=zyS"e�ORQTSEt}Ub^cUEU�� UPQ &U��"Z|UEORX(Y�U ` ZTS~M &Ub^cZTS
O ` S~zCX�Z]zyO\Y(^cZ|U±U���Z]UPQ¥nk� ` W�^�ÈbUEe�O ^cSPY�U3_`baUbS?^�ORX�W:QTY�UPMhY(O�M�Syt:Q]UPM�SEe:UÆN~UPQ &U��"Z|U ¨`� ¶ ��ªÉX�O\^ &U��

¹ E ¨ L ª ¶�� Ø �� L ¨�Ï Ç ¨ L ª Y Ïl�k¨ L ª Y Ï~� ¨ L ª�ª



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À ���
),Ub^rU�S#f+S�Ó
S�W:X�UPzyS~X[WVzLORX m O\^cS~Z]e�Oke�Oko�O\^cMV��WVZ]X(Y$¨ o��	����Þ�����
"! �r
�	r	b��ª ` WbÓ
S#t:Ub^Òt3SPY(ORM ` Z]UPQ l

e�ORMVXcZ]eVUPe�O &OseVUPe�S?t3ORQ|UPXÉO���tV^cORX�X aSPORX��
Ï Ç ¨SØ�ª ¶5\�� )��Ø Y �

f Ç ¨SØ�ª ¶ )��
��j�Ø �~¨SØ Y ��ª N��


"Ubf+Oul�X(Oy�vW�OÆU�ORX(Y(^cW�Y�WV^cUwe:UÍ��UPQ &U��"Z]U�UbY &O?WVz�
�º���� ` ORMhY(^cUPQ &OÆf:UPX�Y�UPMhY(O ` S~zyt:Q]O��"U"�Ðt+ORQ]U
tV^�S¦È &UbÈPORQ�O���Z]X(Y\×ORM ` Z|U�e�OyWVzEUwf:Ub^�^cU�OÆS m UbY(S/e�SÍf+S�Ó(SÍX�O\^�Y(^rZ]U��"Z|UPQj¨ �����	�����*�����k��'Éo��$
�	r	rpkªrn
� zyS�eVORQTSse�O�f+S�Ó
Ss��W�O�tV^�SPt+S~zyS~X*M aUbS &O�Z]MVeVZ ` UPe�S�t:Ub^cU ` UPQ ` WVQ]Ub^ &SP^�f:ZTY�UPXÅM�S ` ORMhY(^�SÆeVUy��UPQ &U���Z]U"n

��X�UPzES~X�t}Ub^cU/SjeVZ]X ` S�W:zÊORQ]Z]t:X &S~Z]e�Oye�O���WVdRzEZ]zÆlç�"W�Y�W�d\S¦Èß¨ Ú*�
�����$à_§=!����*-.�q�
�����
�	rpk�rª ` S~zCX�Z]zyO\Y(^rZ]UyU��"Z|UPQ¥n*�$t:Ub^�t+SPY(ORM ` Z|UPQ l�e�ORMVX�Z|eVUPe�O�e�ORX(Y(OszyS"e�ORQTS &Or�
Ïl� ¶5\ l.)¡ ¢ Ø � Y Ý � Y È � Y � ó Ý � È � Y È � L � Y Ý � � �

f � ¶ )¡  ÈÜ�
�kj £{¤ Ý �1Y ÈÜ�@¥ L ��Y � Ý � � �1Y � Ý ��ÈÜ�1Y Ý É Y � Ý � ó Ý � È � Y È � L � Y Ý � � �§¦ ¤ Ý �@È&�1Y§È&� L �1Y Ý � � �@¥ N��»Ä �£ L � Y � � Y Ý � Y È � Y � ¨ Ý � È � Y È � L � Y Ý � � � ª �»Ä É ¦
��QTN~W:MVX#zyS"e�ORQTS~XÉW�Y�Z]Q]Z]dRUPz¼W:zØeVZ]X ` SÆO��"t3S~MVORM ` Z]UPQ¥� ` W�Ó�UÆzySPY�ZTÈbU3_`baUbS &O�U¦Ó(W:X(Y�Ub^�Syt+O\^ Ç Q3e�O

Q]WVz?Z]M�S~X�Z]e:UPe�O�e�OyS~WVY(^cUPX N~UPQ &U���Z]UPX ORX(t}ZT^cUPZ]X���W�OyNPO\^cUPQ]zyORMvY(O?X(O\N~WVO?WVzEUÍQTORZ�O��"t+S~M�ORM ` Z]UPQ¥ny��zEUe�ORX(ÈbUPMvY�UbNPORzÕe�SÏt+S~MhY(SÔe�O�È"Z]X(Y�UjSPt+O\^cU ` ZTS~MVUPQ &O/��W�O�M aUbSiX(OÍSPfVY &ORzµWVzEU.O��"tV^�ORX�X aUbSÔUPM:UPQ &x Y�Z ` U
X�Z]zEt:QTORX�t:Ub^cU/S�t+SPY(ORM ` Z]UPQ�NPO\^rUPe�S.t+SP^�ORX�Y�U�QTORZkeVOwe�ORMVXcZ]eVUPe�OPn��[O\ÈbUPMVe�S/ORz ` S~MhY�UjU/tV^cORX(ORM�_` U
e�O/zEUbY &O\^cZ|UiORX ` W�^cUiMVSÔeVZ]X ` S��ÅUieVZ]X(Y(^cZ]f:WVZ
_`baUbSje�O/zEUbY &O\^cZ]Uit+S"e�OÍS~WAM aUbSÔX(O\N~W:ZT^EUÔeVZ]X�Y(^cZTf:WVZ(_`baUbSe�OEQ]W:zEZ]M�S~X�Z|eVUPe�OPn�)�Ub^cU.M�S~X�X(S~X�tV^�SPt &S~X�Z]Y(S~X\�ÒM aUbS { &UÍ^cUbd aUbS/t:Ub^cU/tV^�O m O\^cZT^ WVzÙzyS"e�ORQTS�e�OweVZ]X ` S
O��"t3S~MVORM ` Z]UPQÐUEWVzpORQ|ZTt:X(S~Z]e:UPQ¥n

� { UPQ]S m S~ZÒzyS"e�ORQ]UPe�Swt+SP^�WVzEU?ORX m O\^cU?Z]X�SPY &O\^rzEZ ` U"� ` W�Ó�U ` W�^�ÈbU?eVOs^�SPY�U3_`baUbS &O±UPXcX�Z]MvY &SPY�Z ` U
ORzR¹L���

Ïl� ¨SØ�ª ¶ ÿZ¨ �
� Q|Mª© � �1Y Ø �Ð � «

f ��¨SØ�ª ¶ ÿ§¨��
�kj £ ��� � Y �=Ø � ¦ £ � � Y �=Ø � ¦ N �



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À �r�
L ¨úº�����ª ¹ E ¨ L ªK¨úº,»�¼�½�ª
� �� I � �rob�(¬Ï
\�
 I � �P�k�­¬Ï
\�� I � �b�k�\¬Ï
\�� I � ��
�o\¬Ï
\�o I � �P�rp\¬Ï
\�
\� I � �b�k	\¬Ï
��
�� I � �P�r�\¬F�b��r� I � �b�ko\¬��~�

!,Ubf3ORQ|U ��n!
��k��UPe�S~X	SPf}X(O\^�ÈbU ` ZTS~MVUPZ]X*eVU ` W�^cÈ�U�eVOq^�SPY�U3_`baUbS ` S~zyt:Z|Q]UPe�S~X�t+SP^*���Ò�Ì�	�)§ -.���,!���
¨©
�	rprokª

� ` WV^�È�UyeVO ^�SPY�U3_`baUbS�MVSyt:Q]UPM�SEeVU?� UPQ &U��"Z|UÆSPfVY�Z]eVUyUbY(^cU¢È &ORX�e�ORX(Y(ORX�zyS"e�ORQTS~X &Or�

¹ E ¨ L ª ¶ ®¯¯¯¯° L � l*)¡  £ ó Ý � Y L � Y È ¦£ L � Y Ý � Y§È � Y � È ó Ý � Y L � ¦ �»Ä � ó Ý � Y L �
Y L l.)��¨ L Y ��ª � Y L � ÿ5± �� � Y L �

�	X�X�UÏO��"tV^�ORXcX aUbS ` S~MhY &ORzÄX(O\Y(O�t:Ub^�×UPzyO\Y(^cS~XEQ]ZTÈ�^�ORXÆ�vWVOÍeVO\ÈPORzÕX(O\^EU¦Ó�WVX(Y�UPe�S~XyUbS~XEe:UPe�S~X
SPf:X(O\^cÈ�U ` ZTS~M:UPZ]X	eVU ` W�^�ÈbU�e�Oq^cSPY�U3_`baUbS�� � Ç � � �qX aUbSs^�ORX(t+O ` Y�ZTÈbUPzyORMvY(O�U�zEUPX�X�U�e�S�f+S�Ó
SsO�Usz?UPX�X�Ue�SEeVZ|X ` S�� Ý &OsUÆORX ` UPQ|UEe�O ` S~zytV^cZ|zyORMhY(SEeVSEeVZ]X ` S�� È &OsUÆORX ` UPQ]UEeVO�UPQ]Y�W�^cUye�SyeVZ]X ` S��-� &OsUÆORX ` UPQ]Ue�O ` S~zytV^cZ]zEORMhY(S�eVS�f+S�Ó
S���� &O�U�ORX ` UPQ|U�e�O ` S~zytV^cZ]zEORMhY(Sje�S { UPQTS.O-¹L� &O�S�ÈbUPQTSP^�UPXcX�Z]MvY &SPY�Z ` SeVU ` W�^cÈ�Uie�O�^cSPY�U3_`baUbS�n���Z]MVeVUÏ��W�O/U ` W�^�ÈbUie�O�^�SPY�U3_`baUbS�M aUbSÔU¦Ó(W:X(Y�UÔUieVZ]X�Y(^cZTf:WVZ(_`baUbSje�O/z?UPX�X�U
t+O\^�t+ORMVeVZ ` W:Q]Ub^#UbSÍe:Z]X ` S��+UbS�UPe�SPY�Ub^ WVz¿zyS"e�ORQTSwt:Ub^cUwSweVZ]X ` SwU��vWVUPMvY�Z]eVUPeVO�e�OÆzEUPX�X�U ` S~MvY�Z]eVU
M�S�t:Q|UPM�Sb� ¶ �/e�O\t+ORMVe�Oye�O È �,e�O m UbY(S��ÌORX�X�OEt:Ub^�×UPzyO\Y(^cS�Ubt:Ub^�O ` O?M:U�O���t:^�ORX�X aUbS/t}Ub^cU�U ` W�^�ÈbU
e�O�^�SPY�U3_`baUbS�n�� È�UPQ]SP^�e�O È Y�UPz�f &ORz &OsX(ORM:X &x ÈPORQ ÑUye�ORMVX�Z|eVUPe�O�eVO�z?UPX�X�UÆY(SPY�UPQ[MVU±È"ZTdRZ]M { UPM�_` U�X�S~Q]Ub^¨ ÚÉ��o 'É���Ò��O\Y�UPQ¥nT�$
�	r	P�kªr�kW:X�UPzyS~X ORX�X�ORXse�S~Z]X�È &x M ` WVQTS~X�t:Ub^cU�U¦Ó�WVX(Y�Ub^±U�ORX(Y(^cWVY�W�^cUÍÈPO\^�Y�Z ` UPQ*e�SeVZ]X ` S�n*'ÅS~MVX�Z]eVO\^cUPzyS~X#e�S~Z]XqzyS�eVORQTS~X\��WVz�e�O�e:Z]X ` SEz &U���Z]zySyO�S~WVY(^�SEe�O�eVZ]X ` SEz &x MVZ]zES�n

��Ó�WVX(Y�UPzyS~X�S/zyS�eVORQTS�UbS~X�eVUPe�S~X�SPf:X�O\^�È�U ` Z]S~MVUPZ]X�eVU ` W�^�ÈbUÍe�OÆ^�SPY�U3_`baUbS ` S~zEt:Z]Q]UPe�S~X�t+SP^
��Q]QTORM�§ -.Ub^�Y(S~Xf
�	rpro��#S~XyÈbUPQTSP^�ORX?U¦Ó(WVX�Y�UPe�S~XEt:Ub^rU ` UPeVUit:Ub^�×UPzEO\Y(^�SÔX aUbSgzyS~X�Y(^cUPe�S~XEUÔX�O\N~WVZT^
OP� ` S~zySi^cORX�WVQTY�UPe�S��	S~X ` S~MhY(SP^cMVS~Xye�O�Z]X(Sbl�e�ORMVXcZ]eVUPe�O�e�O\^cZTÈbUPe�S~X±e�SizyS�eVORQTS�nÖ�=È�UPQTSP^EUPeVSPY�UPe�S
t:Ub^cUjUÏeVZ]X(Y¦×UPM ` Z]U.eVSi
�S~QÅUbS ` ORMvY(^�SÏN~UPQ &U ` Y�Z ` S &O L � ¶ prº����wOÍt:Ub^cUjU.ÈPORQ]S ` Z]e:UPe�O ` Z]^ ` WVQ]Ub^Æe�S

�S~Q�² � ¶ �P�b�kº,»�¼�½hn?� zyS�eVORQTS m SP^cMVO ` OEWVzEU�zEUPX�X�U�e�O}	 I � � 
\���H� � 
�UX
\�P�kº����ye�OyeVZ|X(Y¦×UPM ` Z]U
e�S ` ORMvY(^�S�eVUg��UPQ &U���Z]U"�ÉSg��W�O ` SP^�^�ORX�t3S~M:e�O ÑUiÈPORQTS ` Z]eVUPe�O ` Z]^ ` WVQ]Ub^Ee�Of¹ E ¨©
\�P�kº��6��ª ¶ �b�P�kº ¼�½h�
e�O\È"Z]eVU/��WVUPX(OwY(SPY�UPQ]zyORMvY(O�UbS { UPQTS�n/�pe�ORMVXcZ]eVUPe�OEe�O�zEUPX�X�U�Y(SPY�UPQ¥��^�O\tV^�S"eVW�dRZ|eVUÍt+ORQTS/zyS"e�ORQTS��
MVU±È"ZTdRZ]M { UPM�_` Uy
"S~Q]Ub^ &O f � ¶ � I o � 
6��� N�� t:Ub^cUÆSEeVZ]X ` SÆz &x MVZ]zyS È ¶ pb�P�Ü����OL� I � � 
���� N�� t:Ub^cUÆS
eVZ]X ` SEz &U��"Z|zyS È ¶ �~�P�Ü����n



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À �ro

),Ub^b×UPzyO\Y(^�S~X ��Z|X ` S?z &U���Z]zySE��Z]X ` Swz &x MVZ]zESÝ ��oP�b�Ü��� �h�b�P�Ü�6�È �~�P�Ü��� pb�P�Ü�6�� �P�b�Ü��� �P�b�Ü�6�� 
u�~�P�P�Ü��� 
u�~�P�P�Ü�6���È � I �~� � 
\� ���	� 
 � I �~� � 
\� ����� 
� � 	 I �P� � 
\� ���	��
 	 I �k	 � 
\� ������
¹n³ 
�	b�kº,»�¼�½ 
�	b�kº,»�¼�½
!ÌUbf+ORQ]UÆ��n��,�Å��ORX�W:QTY�UPe�SEe�S~X�U¦Ó�WVX(Y(ORX�e�SEzyS"e�ORQTSyt:Ub^rUyeVZ]X ` SEz &U���Z]zySyO�z &x MVZ]zyS�n

0

50

100

150

200

250

300

5 10 15 20

V
c(

km
/s

)

R(kpc)

Curva resultante
Bojo

Disco
Halo

Dados

��ZTN~W�^cU±��n!
��	�kÓ�WVX(Y(O e�SyzyS"e�ORQTSÆt:Ub^cUÆUyeVZ]X�Y(^cZTf:WVZ(_`baUbSse�O zEUPX�X�Uye:U���Z]U�l�� &U ` Y(ORUEUbS~X�eVUPe�S~XÉSPf}X(O\^(lÈbU ` ZTS~MVUPZ]XÅeVU ` W�^�ÈbUse�O�^�SPY�U3_`baUbS ` S~zyt:Z|Q]UPeVU t+SP^É���Ì�Ò�	� §�-.����!��s
f¨©
�	rprokªrnÉ-/S"e�ORQTSÆe�O�eVZ]X ` Sz &U���Z]zyS�n



¿*À&Á
ÂÃ�Ä�ê=ÅYÆ8þ,È � ÆjÊ�� ÅjÆ Á�À ö À À Ê&Ã�ùOÄ�öóÃ6�Æê0Ã ¿ Ë}ÌÀ Æ)Ê�� ��À ù:ù À Ê À�� Ã À�� Å ÂÀv¿ Ä�� À �k�

–10000

–5000

0

5000

10000

z(pc)

–10000 –5000 0 5000 10000

x(pc)

��ZTN~W�^cUÍ��n��,�Æ'ÉW�^�ÈbUPX e�OEZ]X(Sbl�eVORMVX�Z]eVUPeVO±e�S/zES�e�ORQ]S�� ` UPeVU ` W�^cÈ�U�UPe�Ó�U ` ORMvY(O ` SP^�^�ORX�t3S~M:e�OyU�WVzEUe�ORMVXcZ]eVUPe�Om
+¼b��ÙÍzyORM�SP^Rn*-�S"e�ORQTSEe�O�eVZ|X ` SEz &U���Z]zyS�n

�,Z|MVUPQ]zyORMvY(OP� S ` UPzyt+SFNP^cU¢È�ZTY�U ` Z]S~MVUPQ &OÔSPf:Y�Z]e�SAUbY(^cU¢È &ORXÏe�SAt+SPY(ORM ` Z]UPQ�^cORX�WVQTY�UPMvY(OP� ORz
` S�SP^ce�ORMVUPeVUPX�^�O\Y�UPM�N~WVQ]Ub^cORX

Ý n ¶5\ aa�Ù n ¨�Ï Ç Y Ï~� Y Ïl��ª
�	X�X(O�zyS�eVORQTS�X(O\^ &U�W:X�UPe�SsM�S~X ` Ubt &x Y�WVQ]S~X�X(O\N~WVZ]MvY(ORXkS~MVeVO ` UPQ ` WVQ]UPzES~X &SP^�f:ZTY�UPX	O�ORX(Y�WVe:UPzyS~XUyO\ÈPS~Q]W�_`baUbS?e�OsX�Z|X(Y(ORzEUPX#ORX(Y(ORQ|Ub^�ORXqX�WbÓ
ORZTY(S~X#UbS ` UPzyt+SyNP^cURÈ"ZTY�U ` ZTS~M:UPQÒeVU?��UPQ &U��"Z]U"n



¿*À&Á
ÂÃ�Ä�ê=ÅYÆµ´�È �ÉùOÄ�öÆêdÄ�êÌö À ù7Ê�� �fÀ ö Â��ÉvÆ À øjÅYÆ � �	ö À Ê}Æ¼øjÅYÆ¶�±ê=Å À ö �¸· ü �rp

Í 6ÏÎ BÐ @7�¿D�� ¹
º ÃÖÀ�´ 2 À 2 ´8¶ Ã · ¹ ½ ¶ ´ 4¹ ¾ Â ¶ ³ ¥*ÂÁ½ ¹=´8¶¸· Â

³ ¥*Â ¤ 2 ¥Å¶ ´ »½¼
��XÆUbN~QTS~zyO\^cUPe�S~XEN~QTSPf:WVQ]Ub^cORX±X aUbS ` S~M ` ORMhY(^rU3_`baSPORX?ORX m &O\^cZ ` UPXEeVOX
\��
ÍU 
\����ORX(Y(^�ORQ|UPX ` S~z

e�O\d\ORMVUPX�e�O?UPM�S~X(l�Q]W�dEe�OEeVZ�×UPzyO\Y(^�S�n?�*X�X�U/X�Z|zyt:Q]Z ` Z|eVUPe�O &O?^�ORX�WVQTY�UPeVS/e�S�tV^�S ` ORX�X(S�eVOE^�ORQ]U���U3_`baUbS��W�O�Ó &U S ` SP^c^�ORW?M�ORXcX(ORX	X�Z|X(Y(ORzEUPX\n���S�M &W ` Q]O\Sse�S~XkUbN~QTS~zEO\^cUPe�S~X*N~QTSPf:WVQ]Ub^cORX�S�Y(ORzyt+S�eVO�^�ORQ]U���U3_`baUbSACB ¨ ��ªÅÈbUb^cZ]UyeVO}
\�3¾ U 
\� ��� UPM�S~X�OsX�WVUPX�Z|eVUPe�ORX#X aUbS��3UbtV^�S���Z]zEUPe:UPzyORMhY(OP�P
��Æf:Z]Q {[aSPORX#e�O�UPM�S~X\n
�ÎO\ÈPS~Q]W�_`baUbSÖe:Z]MÌ×UPzEZ ` UieVS~X?UbN~QTS~zyO\^rUPe�S~X?N~Q]SPf:WVQ]Ub^�ORX &O.zEUb^ ` UPe:UÔt+SP^EtV^�S ` ORX�X(S~X m &x X�Z ` S~X

` S~zyt:Q]O���S~X\nk��S~X�X�Z|X(Y(ORzEUPXÉORX(Y(ORQ]Ub^cORX#UÆ^�ORQ]U���U3_`baUbS &O SÆzEO ` UPMVZ]X�zySye�O�Y(^cUPM:X(t+SP^�Y(O e�O�ORM�O\^�N~Z]U"nk��SZ]MvY(O\^cZTSP^ÒeVS~XÒUbN~QTS~zyO\^rUPe�S~XÒN~Q]SPf:WVQ]Ub^�ORXÒUqe�ORMVXcZ]eVUPe�O�ÈbUb^cZ]U#Y�Z]t:Z ` UPzyORMvY(Oý�#SP^re�ORMVX[e�O	NP^cUPMVe�O\dRU"�Pt+SP^(l
Y�UPMvY(SsU�^�ORQ]U���U3_`baUbS�S ` SP^�^�O�zEUPZ]X,^cUbt}Z]eVUPzyORMvY(O#M�S�M &W ` QTO\S�S~MVeVOÅS�M &WVzyO\^�S�e�O#ORX(Y(^�ORQ|UPX�t3SP^kW:MVZ]eVUPe�Oe�O#ÈPS~Q]W:zyO &O�zEUPZ]SP^kO ` S~MVX(OR�P×W�ORMvY(ORzyORMvY(OqS�Y(^cUPM:X(t+SP^�Y(O�e�O�ORM�O\^cN~Z]U t:Ub^cU U�t3O\^rZ m O\^rZ]U &O�Z]M�O Ç ` ZTORMvY(OPn�	XcX(O m UbY(S�Q]O\È�U�UbS ` S~Q|Ubt:X(SweVSwM &W ` Q]O\S?ORz¿UbtV^�S���Z]zEUPe:UPzyORMhY(O�
\� A B �?l*S�Y(ORzyt+SweVOs^�ORQ]U���U3_`baUbS�M�S
^cUPZTSE��W�O ` S~MvY &ORz¿zEO\Y�UPe�OseVUEz?UPX�X�U &OsWVXcWVUPQ]zyORMvY(O�UPX�X(S ` Z]UPe�S ÑUEO\ÈPS~Q]W�_`baUbSwe:Z]MÌ×UPzEZ ` UÆe�SEUbN~Q]S~zyOul^cUPe�S ` S~zySyWVz Y(S�e�S�t+SP^#
")	��!�Y+�	� ¨©
�	rpk�rªrn	� &Ub^cZTS~X m UbY(SP^cORX#Z]M�?:W�ORM ` Z]UPz�M�S ` S~Q]Ubt:X(SÆe�S�M &W ` QTO\S��
MVUPX m UPX(ORX�Z]M:Z ` Z]UPZ]XÅUÆt+O\^ceVU±e�O�zEUPX�X�UÆt+SP^ÉO\ÈPS~Q]W�_`baUbS?ORX(Y(ORQ]Ub^�tV^cS¢ÈPS ` UEUÆO���t}UPMVX aUbSEe�SyUbN~QTS~zyO\^rUPe�S
OyUbY(^cUPX�U�S ` S~Q]Ubt:X(S�Ó &UwUÍX(O\NP^�O\N~U3_`baUbS.e�O±z?UPX�X�UÍUPWVzyORMvY�UÍUwe�ORM:X�Z]eVUPe�O ` ORMhY(^rUPQ,U ` ORQ]O\^cUPMVe�Sbl�S�ns�
t+O\^ceVU�e�O�zEUPX�X�U.e�S�UbN~QTS~zEO\^cUPe�Sjt3SP^sO\È�Ubt+SP^cU3_`baUbSjO?t+ORQ]U m SP^P_` U.e�O?zEUb^ &OÍeVUj� UPQ &U��"Z|U�Y�UPzsf &ORz
^�O\Y�ZT^rUÆORM�O\^�N~Z]UEeVS?UbN~QTS~zyO\^cUPeVSEtV^�S¦ÈPS ` UPMVeVS?X�WVU ` S~MvY(^cU3_`baUbS��+zEUPX�t}Ub^cUPe�S���UPQ]zyORMvY(OsQTO\ÈbU ÑUEeVORX�Z]M"l
Y(O\NP^cU3_`baUbSÍe�SEzyORX�zES�nÅ��X#tV^rZ]M ` ZTt:UPZ|X	tV^cS ` ORX�X�S~X�e�O�Ub^czEUbd\ORM:UPzyORMhY(S�e�O ORM�O\^�N~Z|UEM�SEM &W ` Q]O\SEX aUbS?Um SP^czEU3_`baUbS�e�O±ORX(Y(^�ORQ]UPX�f:Z]M &Ub^cZ]UPX\�3U ` S~zyt}U ` Y�U3_`baUbS�e�O±f:Z]M &Ub^cZ|UPX#tV^cZ]zESP^ceVZ]UPZ]X�O±U m W:X aUbS�eVO�ORX(Y(^cORQ]UPXt+SP^ ` S~Q]Z]X aSPORX m &x X�Z ` UPXRns�	zÎY(SP^cMVSÍeVOy�b�8M e�S~X�UbN~QTS~zyO\^cUPe�S~X�N~QTSPf:WVQ]Ub^cORX�e:U�� UPQ &U��"Z|U�Ubt:^�ORX(ORMvY�UPzSÔM &W ` Q]O\S ` S~Q]Ubt:X�UPe�Sß¨ o����q����
3�ó
�	r	rokªrn8�CORX(Y &UbN~ZTSge�O�O\ÈPS~Q|W�_`baUbSÖUbt &S~XES ` S~Q]Ubt:X(SÔe�SÔM &W ` QTO\S &O
e�S~zEZ|MVUPe�S±t3SP^#S~X ` Z]Q]U3_`baSPORX�MVUyeVORMVX�Z]eVUPeVO ` ORMvY(^cUPQ¥� ` S~M { O ` Z]eVUPX ` S~zyS?Z|MVX(Y�Ubf:Z]Q|Z]eVUPe�O�NP^rURÈPSPY &O\^czEZ ` U��W�OÆt3O\^reVW�^cUPzCt+SP^v
\�P� ACB ³iUbtV^�S+�"Z|zEUPeVUPzyORMvY(OP�Ò��WVUPMVe�SÍS�UbN~QTS~zyO\^cUPeVS�N~QTSPf:WVQ]Ub^ m UbY�UPQ]zyORMvY(OEX(O
e�ORX�Z|MhY(O\NP^cU"n



¿*À&Á
ÂÃ�Ä�ê=ÅYÆµ´�È �ÉùOÄ�öÆêdÄ�êÌö À ù7Ê�� �fÀ ö Â��ÉvÆ À øjÅYÆ � �	ö À Ê}Æ¼øjÅYÆ¶�±ê=Å À ö �¸· ü �r	
�FORX(Y�W:e�S�eVUqO\ÈPS~Q]W�_`baUbS�eVZ]MÌ×UPz?Z ` U#e�S~X,UbN~QTS~zyO\^cUPe�S~XÌN~QTSPf:W:Q]Ub^�ORXÒUPZ|MVeVU &OÉWVz e�ORXcU Ç S�eVUPe:UqU

ÈbUb^cZTOReVUPe�O#e�OÉtV^cS ` ORX�X�S~X m &x X�Z ` S~X,ORMhÈPS~Q]È�Z]eVS~X�ORz ORX ` UPQ]UPXkeVO#Y(ORzyt+S�Y aUbSsÈ�Ub^cZ|UPeVUPX ACE�BJGHICI í í A B � í íA6¿ÁÀ G6Â n*�qORX(Y(O ` Ubt &x Y�WVQTSÆY(^cUbY�Ub^�ORzES~X�SEUbN~QTS~zyO\^rUPe�SyN~QTSPf:WVQ|Ub^ ` S~zESEWVzØX�Z]X(Y(ORz?U±X�ORz ` S~Q]Z]X aSPORXR��ORXcX�U
UbtV^�S+�"Z|zEU3_`baUbS &OÉÈ &UPQ]Z]eVUqeVW�^cUPMvY(OÅUPQ]N~WVMVXjµ�¯�±�ì�ì³îV´"��êAîS²}®�ì A EFBHGHIKI � 
\��
 ` S~zES�S Q]ZTÈ�^�O ` UPz?Z]M { S�z &OReVZTS
e�O�WVzEU�ORX(Y(^�ORQ]U�MvWVz¼UbN~QTS~zyO\^rUPe�S�N~Q]SPf:WVQ]Ub^ &O�UPQTN~W:zEUPX	ÈPO\d\ORX#z?UPZTSP^Å��W�O�SsY�UPzEUPM { S±eVS±X�Z|X(Y(ORzEU"�
M�ORX�XcUÍORX ` UPQ]U�eVOyY(ORzyt+S/U�^�ORQ]U���U3_`baUbS.M aUbS &O�Z]zyt+SP^�Y�UPMvY(OyOEt+S�eVOul�X(OyORX(Y�WVeVUb^sS�O m ORZTY(Sje�S ` UPzyt+S
��^cU¢È�Z]Y�U ` ZTS~MVUPQ3eVU���UPQ &U���Z]U�X(SPfV^�O�S�UbN~QTS~zyO\^rUPe�S ` S~zySÆWVzEU�t3O\^cY�W�^�f:U3_`baUbS ÑU±X(S~Q]W�_`baUbSsORX(Y�U ` ZTS~M &Ub^cZ]U
eVUÆOR��WVU3_`baUbSweVO�Ú*S~Q]Y(dRzEUPMVM�X�ORz ` S~Q]Z]X aSPORXRn

�¼tV^cZ]zEORZT^�SÍzyS�eVORQTS�e�OEX�Z]X(Y(ORz?UÍORX(Y(ORQ]Ub^sUPW�Y(S ` S~MVX�Z]X(Y(ORMvY(O m S~Z�e�ORX ` SPf+O\^�Y(S/t+SP^�
 `r{ W:X(Y(O\^
ORz�
�prpr�yzEUPXÅY(SP^cMVS~W"l�X(O t+SPt:WVQ]Ub^Å�vW:UPMVe�SÆWVX�UPe�SÆt+SP^#)	�Ò��-j-��*�á¨©
�	�
r
+ªÅt:Ub^cUÆU¦Ó�WVX(Y�Ub^#SÆt+O\^ Ç Q
e�Oje�ORMVX�Z]e:UPe�O�e�OÏUbN~QTS~zyO\^cUPeVS~XwN~Q]SPf:WVQ]Ub^�ORXRn$�ÙzES�e�ORQ]SÖe�Oj)	Q]WVz?zyO\^ &OiX(S~Q]W�_`baUbS�ORX(Y�U ` ZTS~M &Ub^cZ]U
eVUgOR�vWVU3_`baUbSFe�OjÚÅS~QTY(dRzEUPMVM X(ORz ` S~Q]Z]X aSPORX.¨÷t+S~Q &x Y(^cSPt3SÔeVO &x MVe:Z ` O Û ¶ �kªEt+S~X�X�WVZ�z?UPX�X�U Ç MVZTY�U
zEUPXEUieVORMVX�Z]eVUPeVOwX &S ` UPZ�UÏd\O\^cSÔ�vWVUPM:e�SXØ � ¢�nA'ÅS~z¸SÔUPe�ÈPORMvY(SgeVUPX ` ×UPzEUb^rUPXw
 `c{ zEZ]e�YÆO
e�S~X±e�O\Y(O ` Y(SP^�ORX m SPY(Sbl�ORQ &O\Y(^cZ ` S~XyMVU.e &O ` UPeVU.eVO�
�	r�b�jUPXsSPf:X�O\^�È�U3_`baSPORX±^�O\ÈPORQ|Ub^cUPz¸�vW�OwU/ORX(Y(^cWVY�W�^cU
ORX(t:U ` Z|UPQ�e�S~X�UbN~QTS~zyO\^rUPe�S~X�N~QTSPf:WVQ]Ub^cORX?M aUbS�X(OjU¦Ó�WVX(Y�U¢È�U�UbS~XÍzyS"e�ORQTS~XwY(O &SP^cZ ` S~X�tV^�SPt+S~X(Y(S~X�UbY &O
ORMvY aUbS�n¼� ^cUbd aUbS &OÔ�vWVOjSFt+O\^ Ç Qqe�Oie�ORMVXcZ]eVUPe�OÏX�W�t+O\^ Ç ` Z|UPQ�SPf:X(O\^cÈ�UPe�SFzyS~X�Y(^cURÈbUFWVzEUJ��W�OReVUfV^cW:X ` UsU±WVzEU ` O\^�Y�U±eVZ]X(Y¦×UPM ` Z|Use�S ` ORMhY(^cS�nÅ
"W�NPO\^cZ|W"l�X(O�ORMvY aUbS��V�vWVO�S ` UPzyt+S±eVO�zEUb^ &O eVUy��UPQ &U���Z]UZ]zyt}WVM { UÍWVzÊ^cUPZTS�Q]Z|zEZTY(OEM�S~X±UbN~QTS~zyO\^cUPeVS~XsN~QTSPf}WVQ]Ub^�ORX7¨÷�����Øo�� �	�q���	�s�ý
�	r�k�rªrnj�	X�X(O?^cUPZTS
Q]Z]z?ZTY(O�X(O\^rZ]U�eVO\Y(O\^czEZ]MVUPeVS±MVUPXÅt:UPXcX�UbNPORMVX#e�O�t+O\^cZTN~UPQ &U ` Y�Z ` S���S~M:e�O�U m SP^P_` Uye�O�zEUb^ &O�eVUE��UPQ &U���Z]U &OzEUPZ]X,Z]MvY(ORMVX�U"n��Jt:Ub^�Y�ZT^�e�ORX�XcU { ZTt &SPY(ORX(O	t,×S~eVOul�X(O*ORX�Y�Z]zEUb^,ORX�X(OÅ^cUPZTS�Q]Z]zEZTY(OP�¦ORMhY aUbS `r{ UPzEUPe�S�^cUPZTS�e�O
zEUb^ &O�O ` S~MVX(Y(^cW:ZT^qWVzEUyMVS¢ÈbU ` Q]UPX�X�Ose�OszyS"e�ORQTS~XR� ` S~M { O ` Z]e�S~X { Z]X(Y(SP^rZ ` UPzyORMvY(O ` S~zySwzES�e�ORQ]S~X�e�O-.Z `c{ Z]Oul(��Z]M�N�nÉ�	X�X�ORXqzyS"e�ORQTS~XqSPfVY�ZTÈPO\^cUPz=NP^cUPMVe�O±X�W ` ORX�X(S?ORzCe�ORX ` ^�O\ÈPO\^�U?ORX(Y(^cW�Y�WV^cUEe�O�NP^rUPMVe�O
t:Ub^�Y(O e�S~X#UbN~Q]S~zyO\^cUPe�S~X#N~Q]SPf:WVQ]Ub^�ORXÉeVUÆM�S~XcX�UE��UPQ &U���Z]U/¨A� ��� �±�O
�	rorokªrnÅ��Uye &O ` UPeVU?e�Om
�	r	b� ` S~z
S?U¢È�UPM�_` SÍeVUPX#Y &O ` MVZ ` UPX�SPf}X(O\^�ÈbU ` ZTS~MVUPZ]X\� m S~ZÐt+S~X�X &x ÈPORQ[e�O\Y(O ` Y�Ub^�ORX(Y(^cW�Y�W�^rUPX�UPQ &ORzCeVSE^cUPZTSEe�O�zEUb^ &Oe�S~X#UbN~QTS~zEO\^cUPe�S~XÉN~QTSPf:W:Q]Ub^�ORX�¨������
�Ò�,-����
�8O\Y#UPQ¥nT�b
�	r	r�kªÅO�UbfV^cZ]W�l�X(O�WVz?U±MVS¢ÈbUÆt3O\^rX(t+O ` Y�ZTÈ�U�UbS
ORX(Y�WVeVS�e�ORX�X(ORXsSPf"Ó(O\Y(S~X\n/��XsORX(Y(^cW�Y�WV^cUPXse�OwzEUb^ &O?t+S"e�ORz m SP^cM�O ` O\^ÆZ]M m SP^czEU3_`baSPORXsX�SPfV^�O?U &SP^cf:ZTY�U
e�S~X±UbN~QTS~zyO\^cUPeVS~XsN~QTSPf}WVQ]Ub^�ORX-¨�¨�'q� -�ÚÉ�É
iO\YÆUPQ¥nT� 
�	r	r	��	�����	�&� �
��'Éo��*�pO\Y�UPQ¥nT���b�P�~�kª�UPQ &ORze�OsX�O\^�È�Z]^ ` S~zyS?Y(^cU3_` UPeVSP^�ORX�eVSEt+SPY(ORM ` Z]UPQÐNP^cU¢È�Z]Y�U ` ZTS~MVUPQÒe:Uw��UPQ &U���Z]Uf¨ ����Ú*�
� 
�� �ÉO\Y�UPQ¥nT�P
�	r	rokªrn
�ØZ]MvY(O\^cU3_`baUbS ` S~z¸Uj��UPQ &U���Z]U &OwSjtV^cZ]M ` ZTt:UPQ�zyO ` UPMVZ|X�zyS.eVO?t+O\^ceVU/eVOwzEUPX�XcU�e�S~X±UbN~QTS~zyO\^cUPeVS~XN~QTSPf:W:Q]Ub^�ORX\�:�����	���
��§��s
"!����©���*� ¨©
�	r	k�rªÉORX(Y�Z]z?Uy�vW�O zEUPZ|X#e�OL�b�8Mpe�ORQTORX#X�O\^ aUbS?e�ORX(Y(^rW &x e�S~X
M�SytV^ &S��"Z]zESyY(ORzyt+SEe�O�o�WVfVf:QTOPn

��UPeVS~X/SPf:X(O\^cÈ�U ` ZTS~M:UPZ]X�^�O ` ORMvY(ORXB¨ !��É
"!,�ÊO\Y�UPQ�nT���b�P�P��ªÍ^�O\ÈPORQ|Ub^cUPz UAzySP^ m S~QTSPN~Z|UFeVUPX
ORX(Y(^cWVY�W�^cUPXseVOwzEUb^ &Ow^�ORX�WVQTY�UPMvY(ORX±eVU�Z]MvY(O\^cU3_`baUbSje�S.UbN~QTS~zEO\^cUPe�S�N~Q]SPf:WVQ]Ub^�-
	P� ` S~z UÏ��UPQ &U���Z]U"n��ORX�X(O ` Ubt &x Y�W:QTS�t:^�O\Y(ORMVe�ORzyS~XÅORMvY(ORMVe�O\^#S~X#zyO ` UPM:Z]X�zyS~XÉ^�ORX�t3S~M:X &UbÈPORZ]XÅt+ORQ]UsSP^rZTNPORzpO zySP^ m S~QTSPN~Z]Ue�ORX�XcUPX#ORX(Y(^cW�Y�WV^cUPX#M�S ` UPX(SEt}Ub^�Y�Z ` WVQ]Ub^�eVS?-�	P��n	��ORX�X(OsY�ZTt+SÆeVO ORX(Y�WVe�S &O m WVMVeVUPzEORMhY�UPQ ` S~M { O ` O\^
U &SP^cf:ZTY�U�eVS.UbN~QTS~zyO\^rUPe�S.U Ç zÊeVO?^�O\tV^cS�eVWVdRZT^ S ` UPzyt+S.NP^cURÈ"ZTY�U ` ZTS~MVUPQÉe�O\t+ORMVeVORMhY(O?eVS�Y(ORzyt+S
��W�O±UbY�W:UwX(SPf:^�O�ORQ]OPnq�
X�X(S�Y(SP^cM�S~W"l�X(O±t+S~X�X &x ÈPORQÌU�t:Ub^�Y�ZT^�eVUPXqSPf}X(O\^�ÈbU3_`baSPORX e�O±zES¢È"Z]zyORMvY(S�t:^ &SPtV^cZTS¨�'É���d#�����!�oR§po���� 
V�����~
�	r	r���,�����	�&� �
�#'#o��*��O\Y�UPQ¥nT�$
�	r	k�v�Ò���
���É
V'É��O\Y�UPQ¥nT�~
�	r	r	kª



¿*À&Á
ÂÃ�Ä�ê=ÅYÆµ´�È �ÉùOÄ�öÆêdÄ�êÌö À ù7Ê�� �fÀ ö Â��ÉvÆ À øjÅYÆ � �	ö À Ê}Æ¼øjÅYÆ¶�±ê=Å À ö �¸· ü �b�
��W�O�Ó�WVMvY�UPzyORMvY(O ` S~z U.ÈPORQTS ` Z]eVUPe�O�^cUPeVZ|UPQkO�U�t+S~X�Z(_`baUbS.ORX(t}U ` Z]UPQÉe�SjUbN~Q]S~zyO\^cUPe�S m SP^rM�O ` ORz UPX
` S~MVeVZ(_`baSPORXqZ]MVZ ` Z]UPZ]X*t:Ub^cUÆS ` &UPQ ` W:QTSEeVU &SP^�f:Z]Y�U"n

��UÏX(O"_`baUbS���n!
ÍUbtV^cORX(ORMhY�UPzES~X�S ` S~M ` ORZTY(Sie�Ow^cUPZTSje�O�z?Ub^ &OwO�t:Ub^�Y�ZT^±e�ORQTOwSjzyS"e�ORQTSje�O��Z]MVN7¨A� �
���Æ��
�	roP�kªrnÅ��UÆX(O"_`baUbSü��n��ÆUbtV^�ORX(ORMvY�UPzyS~XÉSyUbN~QTS~zyO\^rUPe�S�N~Q]SPf:WVQ]Ub^#-�	P��O U±zySPY�ZTÈbU3_`baUbS
SPf:X(O\^cÈ�U ` ZTS~M:UPQ�e�ORXcX(O.ORX�Y�WVe�S�n���U�X(O"_`baUbS���nq� ` UPQ ` WVQ]UPzyS~X�U &SP^�f:ZTY�U�e�S�-
	P��MVUF��UPQ &U���Z]U"n ��U
X(O"_`baUbS���nq��n!
�ORX(Y�WVeVUPzES~XEU m SP^czEU3_`baUbSge�Si^rUPZTSÔe�O/zEUb^ &O�eVSg-�	P��n%��UiX(O"_`baUbS ��n �ge�ORX ` ^�O\ÈPORzES~X
SFzyS"e�ORQTSgOiU�X�Z]z±WVQ]U3_`baUbSJMvW:z &O\^cZ ` U ` S~z UÖ��WVUPQ�O��"t:Q]Z ` UPzyS~X�MVU�X(O"_`baUbS ��n ��n!
iUÖSP^rZTNPORz eVUPX
ORX(Y(^cWVY�W�^cUPX�e�O�z?Ub^ &O�e�S?-
	P��n
Ã�$&% Ä Å < Ôr.17+<ºÔr.�Æ (&ã�[

'ÅS~MVX�Z]eVO\^cUPMVe�S ��W�O�t+SPY(ORM ` Z]UPQVe:U���UPQ &U���Z]U &OqORX m &O\^cZ ` S _ ¨SØ�ªr�hÈ"Z]zyS~XkMVS ` Ubt &x Y�WVQTSs�s�vWVO�WVzEU
&SP^�f:Z]Y�U t+S�e�O�X(O\^ÅeVORX ` ^cZTY�UsORz�Y(O\^czES~X*e�O ` SvSP^re�ORMVUPeVUPX*t+S~Q]Ub^�ORX L ���sX(ORz t+O\^ceVU�eVOqNPORM�O\^cUPQ|Z]eVUPe�OPn�ÎU ` ORQTO\^cU3_`baUbSJe�O�WVzµUbN~QTS~zyO\^cUPe�S ÑUgeVZ|X(Y¦×UPM ` Z]U L e�S ` ORMhY(^�S�eVUÖ��UPQ &U��"Z]U"�#M�Sg^�O m O\^cORM ` Z]UPQ���W�O
U ` S~zyt:UPM { UEU &SP^�f}ZTY�UÆe�S?UbN~QTS~zyO\^rUPe�S ` S~z�ÈPORQ]S ` Z]e:UPe�O�UPM�N~WVQ]Ub^�Ç� &O

� � L� A � ¶5\ �� L _ ¨ L ª Y Ç� � L
M�S ` UPX(S�NPO\^cUPQ L O�Ç��È�Ub^cZ|UPz O ` S~MVX(OR�0×W�ORMvY(ORzyORMhY(O#S UbN~QTS~zEO\^cUPe�S�ORX(Y�Ub^ &U�X�W�Ó(ORZTY(S�U�WVz?U�U ` ORQTO\^rU3_`baUbS
e�O\t+ORMVe�ORMvY(O e�SÆY(ORzyt+S�n	),S�eVORzyS~X#SPfVY(O\^�WVzpÈbUPQTSP^#t:Ub^rUÆSy^cUPZTSye�O zEUb^ &OsX(O ` S~M:X�Z]e�O\^cUb^rzyS~XÉWVzEUORX(Y(^�ORQ|U?Y(ORX(Y(OyX(SPf:^�O±Uw^�O\Y�U��vWVO±WVMVOsS ` ORMhY(^�S�eVUÍ��UPQ &U���Z]UwO�S ` ORMvY(^�S�eVS�UbN~QTS~zEO\^cUPe�SÍX�ZTY�WVUPeVU�UWVzEU±eVZ]X�Y¦×UPM ` Z]UKØ�e�S ` ORMvY(^�Sye�SÆUbN~QTS~zyO\^cUPeVS�nÅ'ÅS~MVX�Z|e�O\^cUPzyS~X	Y�UPzsf &ORz���W�O�UsÈPORQ]S ` Z]e:UPe�O�UPMVN~WVQ]Ub^
eVU#ORX�Y(^�ORQ]U &OÉZTN~WVUPQ~UqÈPORQTS ` Z]eVUPe�O	UPMVN~WVQ]Ub^Òe�S�UbN~QTS~zyO\^cUPeVS�n�'ÅS~z ORX�X�UPX ` S~MVX�Z]eVO\^cU3_`baSPORX\�PUqU ` ORQTO\^rU3_`baUbSeVUÆORX(Y(^cORQ]UyY(ORX(Y(OP�3eVZ]X(Y�UPMvY(O LØ\ Øye�S ` ORMvY(^�SweVUÆN~UPQ &U��"Z]U"�:t3S"e�O X(O\^�ORX ` ^cZTY�U ` S~zyS

� � ¨ Lh\ Ø�ª� AJ� ¶ Ç� � ¨ LØ\ Ø�ª \ �� L _ ¨ LØ\ Ø�ª \ l � EØ �
S~MVe�O � E &O±UÍzEUPXcX�UweVS�UbN~QTS~zEO\^cUPe�S�n ��U�È"ZTdRZ]M { UPM�_` U?e�S�^cUPZTS�e�OÆzEUb^ &OyU�eVORMVX�Z]eVUPeVOse�O

ORX(Y(^�ORQ|UPX &O#f:UPZ¾��U�O�U ORX(Y(^�ORQ|U�Y(ORX(Y(O�O��"t3O\^rZ]zyORMvY�U�Sst3SPY(ORM ` Z]UPQ�e�S�UbN~QTS~zyO\^rUPe�S ` S~zySsX(O#Y(S"eVU�z?UPX�X�UORX(Y�ZTÈPORXcX(O ` S~M ` ORMvY(^cUPeVUwM�S ` ORMhY(^cSwe�O�zEUPXcX�U"�:e�O�U ` SP^ceVS ` S~z�SEt:^cZ]zyORZT^cS�Y(O\SP^�ORz?U?e�O���O���Y(S~MÐn
��MVUPQ|Z]X�UPzyS~X�UbNPSP^rU?UyU ` ORQTO\^cU3_`baUbSÍeVUÆORX(Y(^cORQ]UyY(ORX(Y(OsMVSE^�O m O\^�ORM ` Z]UPQÐe�SEUbN~Q]S~zyO\^cUPe�S��

�T��Ø� A � ¶ �i��¨ L \ Ø�ª� A � \ �T�r¨ L ª� A �
� � Ø� A � ¶5\ l � EØ � Y �� L _ ¨ L ª \ �� L _ ¨ LØ\ Ø�ª \ Ç� � Ø



¿*À&Á
ÂÃ�Ä�ê=ÅYÆµ´�È �ÉùOÄ�öÆêdÄ�êÌö À ù7Ê�� �fÀ ö Â��ÉvÆ À øjÅYÆ � �	ö À Ê}Æ¼øjÅYÆ¶�±ê=Å À ö �¸· ü ��


�T��Ø� A � ¶ © \ l � EØ � Y �T� _� L � \ Ç� � « Ø
�Ù^rUPZTS�eVOjzEUb^ &O &OiUJeVZ]X(Y¦×UPM ` Z|Uge�S ` ORMhY(^cSJeVS�UbN~QTS~zEO\^cUPe�SJS~MVe�OjUÖORX�Y(^�ORQ]UÖY(ORX(Y(OÏY(ORz

U ` ORQTO\^cU3_`baUbSÍM�WVQ]U/¨÷t+S~MhY(S?eVO OR�vWVZ|Q &x fV^cZ]S�Z]MVX�Y &UbÈPORQVªr�
� � Ø� A �¶ÈÈÈ B � BEÉ ¶ �

Ø �� ¶ l � E © Ç� � \ �i� _� L �w« N � ¨ú��n!
+ª
��U�X(O"_`baUbS ��nq��n!
�NPORMVO\^cUPQ]ZTdRUPzyS~XwORX�X�UgOR�vW:U3_`baUbS�U Ç zµe�O ` UPQ ` WVQ]Ub^wSg^cUPZTSÖe�O�zEUb^ &OÏZ]M"lX(Y�UPMvY¦×UPM�O\S ` S~M { O ` ORMVe�S�U�ÈPORQTS ` Z]eVUPe�O�UPMVN~WVQ]Ub^¡Ç� ¨ A ª�Z]M:X(Y�UPMhY¦×UPMVORU�OqU�zEUb^ &O�eVU±��UPQ &U���Z]U�MVU�e:ZT^�O"_`baUbS^cUPeVZ|UPQ¥��M�SEzyS"e�ORQTSyt:Ub^cUyUEN~UPQ &U��"Z|UEe�ORX ` ^cZ]Y(SEM�S ` Ubt &x Y�WVQ]SØ��n
'ÅS~z U�X�W�t+S~X�Z
_`baUbS�e�O*�vW�O*U�^�ORQ]U���U3_`baUbS�M aUbS &O	O Ç ` Z]ORMhY(O*t:Ub^cU���W�O	UPXÒORX(Y(^�ORQ]UPXÌe�SqUbN~QTS~zyO\^rUPe�SX(O?U ` S~zES�e�ORz UbS�^cUPZ]S/e�O?zEUb^ &O?Z|MVX(Y�UPMvY¦×UPM�O\Sw¨ A B ��zEUPZTSP^s��W�OES/t+O\^ &x S�e�S�SP^�f:Z]Y�UPQVª�S/^cUPZTS.Q]Z]zEZTY(O

e�SÔUbN~QTS~zEO\^cUPe�S &O�eVO\Y(O\^czEZ]MVUPeVSÏMVSÔt+O\^cZTN~UPQ &U ` Y�Z ` SiS~M:e�O/UizEUb^ &O &Ojz &U��"Z|zEU"n��¿^cUPZTSÔeVO/zEUb^ &OM�Sit+O\^cZTN~UPQ &U ` Y�Z ` Sit+S�e�OÍX(O\^EORX�Y�Z]zEUPe�SÔX(O/Ubt:^�S���Z]zEUb^czES~XEUg��UPQ &U���Z]UÏt+SP^EWVzEUizEUPXcX�UÏt:WVMvY�WVUPQ¥n
��X�X�Z]zØSPf:Y(ORzyS~X�W:zEUyO��"tV^�ORX�X aUbS?t:Ub^cUEU?ÈPORQTS ` Z|eVUPe�OsUPM�N~W:Q]Ub^�ORz�Y(O\^rzyS~X�e:UyORQ]ZTtVY�Z ` Z]eVUPe�O Ð Ose�S
ORZ¾�"S/zEUPZTSP^ Ý eVU &SP^�f}ZTY�U"�ÊÇ� � ¶ l ��Ë Ý ¨©
 \ Ð � ª�¼ L É nE� eVZ|X(Y¦×UPM ` Z]UÍe�Oyt+O\^cZTN~UPQ &U ` Y�Z ` S &O?eVUPeVUÍt+SP^L;TL¶ Ý ¨©
 \ Ð ªrn*��X�XcZ]zpSE^cUPZTSEeVO�zEUb^ &O�M�Syt+O\^cZ]N~UPQ &U ` Y�Z ` S &O�¨A� �
� �±�0
�	roP�kª

Ø � ¶ÌL T ³ � E ¼ � Ë ¨ú� Y Ð ª�µ � ÄJ�
�	X�X�UPXÒO���t:^�ORX�X aSPORXÒt:Ub^cU#S�^rUPZTSqe�OkzEUb^ &OÅX aUbS�Z|MhY(O\^�ORXcX�UPMhY(ORXÌe�S�t+S~MvY(Sqe�OkÈ"Z]X(Y�UÉSPf:X�O\^�È�U ` Z]S~MVUPQ

t+SP^c��W�O UEZ]M ` O\^�Y(O\dRU?UPX�X(S ` Z]UPeVU ÑUPX���WVUPMvY�Z]eVUPe�ORX�ORMhY(^�O ` S~Q `c{ O\Y(ORX &O�^�OReVWVdRZ]eVU±t+ORQ]UÆt+SPYu×ORM ` Z]U 
+¼���n
� ^cUPZ]Sge�O.z?Ub^ &OjZ]zEt3S~X�Y(SÔt+ORQ]Ug��UPQ &U���Z]U &OjUÔ^cUbd aUbS m &x X�Z ` UÔeVSÖzyS"e�ORQTSgeVOf��Z]M�N�n8�*X�X(O

zyS"e�ORQTS &OsW:X�UPe�S?UbY &O { S�Ó
O ` S~zES?t:Ub^cUPe:ZTN~zEUyMVUEeVO\Y(O\^czEZ]MVU3_`baUbSwe�S~X�t:Ub^b×UPzyO\Y(^�S~X�ORX�Y(^cW�Y�W�^cUPZ|X#e�S~XUbN~QTS~zyO\^rUPe�S~X�N~QTSPf:WVQ|Ub^�ORX\�ÐeVUPeVU�X�WVUÍX�Z]zEt:Q]Z ` Z]e:UPe�O OÆS m UbY(S�e�OyU¦Ó(W:X(Y�Ub^ ` S~zÙX�W ` ORX�X�S�SÍt+O\^ Ç QÌe�O
e�ORMVXcZ]eVUPe�O#SPf:X�O\^�È�UPeVS�eVU�zEUPZTSP^cZ]U�e�S~X	UbN~Q]S~zyO\^cUPe�S~XÅN~QTSPf:W:Q]Ub^�ORX	e:U±��UPQ &U���Z]U"n	� zyS�eVORQTSse�O&��Z]M�NzyS"eVZ Ç ` UPe:U/U�ORX m O\^cUjZ]X(SPY &O\^cz?Z ` UÏZ]MhY(^cS�eVWVdRZ]MVe�S/U.ÈPORQTS ` Z]eVUPe�O�e�O?ORX ` Ubt+O7¹ ¿ MVU�eVZ|X(Y(^cZTf:W:Z
_`baUbS/e�O
ÈPORQTS ` Z]eVUPe�ORX�t:Ub^cUÆNPO\^cUb^�WVzØzyS"e�ORQTS Ç MVZ]Y(S

Q~¨S¹�ª ¶�Ì º9³ Í��wÎ=¨ \ ¹��+¼�Ï Ë �+ª \ Í��wÎP¨ \ ¹i�¿ ¼�Ï Ë �Gª�µ�¹7Ú ¹ ¿Ð ¹�� ¹ ¿



¿*À&Á
ÂÃ�Ä�ê=ÅYÆµ´�È �ÉùOÄ�öÆêdÄ�êÌö À ù7Ê�� �fÀ ö Â��ÉvÆ À øjÅYÆ � �	ö À Ê}Æ¼øjÅYÆ¶�±ê=Å À ö �¸· ü �LÏ
Í@ÑÓÒZÔÓÍ\ÈLÍ@ÕiÖ�×�Í@ØÚÙ?Í§ÔtØO×3Ñ�ÖiÛ_Í@Õ�Í§ÔÓÜ3ÝÞÛ$ÔÓÍ@ßÞÛ�ÙÓÝTÈ�Ûp� ¶ � \ ¹��+¼�ÏªÍàÍ@ÑÓÒZ×3ßâá�Í@ÕiÖ�×¡Û¡ÒZ×3ÕiÑ?ÙÓÛLÕ{Ù?ÍÛ�ÔÓã~ÝÞÙ?Ô~äÛ�ÔtÝÞÛ _ � Ö�Í�ÙÓÛLß�åQ×LÔtØWÛ�æ{ç�Í.Õ~ÛOÑÓç�Î�Í§ÔÓå6äè Ò§ÝéÍ�Ö�×WÛ�Ü3ßé×3Ø�Í§ÔfÛLÖ�×c� ¶ � \ ¹ �¿ ¼�Ï ¶ Ð

Q~¨s��ª ¶ ºrÍ��wÎP¨ \ �K¼ Ë � ªrêëÍ��wÎP¨s��¼ Ë � ª \ 
,ì
í Ö�Í@ÕiÑÓÝÞÖ~ÛLÖ�Í¶Ö�Í\Î~Û�ÔtÙ@äè Ò§çißÞÛLÑîäÍ(×LãiÙÓÝÞÖiÛ.ÝâÕ8Ù?Í§ÜLÔtÛLÕ~Ö�×*Û�å`çiÕðïÒ�ñÛ�×îÖiÝÞÑ?Ù?ÔtÝÞã~çiÝ6ïÒ�ñÛ�×9Û�Ù{äÍ9Û�ÈLÍ@ßé×nÒ§ÝâÖiÛLÖ�ÍÖ�Í�Í@ÑÓÒ§Û�Î�Í
f ¶�ò j g À?ó� Q~¨S¹�ª ¹ � ��¹ ¶�ò jOº¶Í��nÎP¨ \ �K¼ Ë � ª gªô� êõÍ��wÎP¨s��¼ Ë � ª \ 
,ì ¢ Ï�¨�� \ ��ªJ�i�
f ¨��Kª ¶ ¨öÏ�j Ë � ª �»Ä � º¶Í��nÎ � \ �Ë � � Þ Í��nÎ=¨ �Ë � ª�®�¯S° © ó �Ë « \ Ïk� � Ä �Ë ó j � Ïk�� Ë � Y 
 � à

÷­Í@Ñ?×3ßTÈLÍ@Õ~Ö�×WÛ�Í@ænçiÛ�ïÒ�ñÛ�×ÊÖiÍ.øù×3ÝâÑÓÑ?×3Õú×LãiÙnäÍ@Ø�ûÁÑÓÍ f ¨SØ�ªfü
��kØ � Ø � �����Ø � ¶b\¶ò jml&Ø � f ¨��Kª

í Ö�Í@ÕiÑÓÝÞÖ~ÛLÖ�Í�ÑÓç�Î�Í§Ô Ç Ò§ÝÞÛLßþý�¨ L ª;×LãiÙÓÝÞÖiÛ�Í@ØOÎ~ÝéÔtÝÞÒ§ÛLØOÍ@Õ8Ù?Í.Î�×LÔ��.ÿ���� ¨©
��roLÏkª\ÒZ×3ÝÞÕiÒ§ÝÞÖiÍ.ÒZ×3ØÛ�ÎiÔt×��6ÍwïÒ�ñÛ�×OãlÝÞÖiÝÞØ�Í@Õ~ÑÓÝé×3ÕiÛLßlÖ�Í f ¨SØ�ª�Í¡äÍîÖiÛLÖiÛ�Î�Í@ßÞÛîÍ��nÎ~ÔÓÍ@ÑÓÑ§ñÛ�×
ýK¨ L ª ¶ º Þ 
� ¨©
 Y ¨ L ¼GØ � ª � \ 
� 
 Y ¨SØ � ¼GØ � ª � à �×3ÕiÖ�ÍvØ � äÍ�×úÔtÛLÝé×úÕ�×úænçiÛLßðÛúÖ�Í@ÕiÑÓÝâÖiÛLÖ�ÍXÑtç�Î�Í§Ô	�~Ò§ÝÞÛLßUÖ�×úØ�×wÖ�Í@ßé×àÒ§ÛLÝ�
ÛàØ�Í§ÙÓÛLÖ�ÍOÖ�×
��ÛLßé×LÔ.ÒZÍ@Õ8Ù?ÔfÛLßöüÖ�Í��~Õ~ÝÞÖ�×�ÒZ×3Ø�×

Ø � Ê � � Ë �ò jml f �� ç�Ù?ÔtÛ¶ænçiÛLÕ{ÙÓÝÞÖiÛLÖ�Í�Ö�Í�ÝâÕ8Ù?Í§ÔÓÍ@ÑtÑ?ÍîäÍ�×­Î~Û�Ô��ÛLØ�Í§Ù?ÔÓ×­Ö�Í�ÒZ×3ÕiÒZÍ@Õ{Ù?ÔtÛ�ïÒ�ñÛ�×�Ö�×­Û�Ü3ßé×3ØOÍ§ÔtÛLÖ�×�ü�Ö�Í��~ÕiÝÞÖi×ÒZ×3Ø�×
� ¶ ßé×LÜ ��� � Ø��Ø � ��(ØOÛXÛ�Î~ßÞÝÞÒ§Û�ïÒ�ñÛ�×îÝÞØ�Î�×LÔÓÙÓÛLÕ{Ù?Í(Ö�×XØ�×nÖiÍ@ßé×*Ö�Í��*ÝÞÕ�Ü¡äÍ�×XÒ0äÛLßÞÒ§çißÞ×*ÖiÛ.ØOÛLÑtÑÓÛ*Ö�×3Ñ�Û�Ü3ßé×3Ø�Í§ÔtÛLÖi×3ÑÜ3ßé×Lã~ç~ßÞÛ�ÔÓÍ@Ñ§ü�ÒZ×3Õiá�Í@ÒZÍ@Õ~Ö�× f ¨SØ�ªrÙ?Í@ØO×3Ñ



¿*À&Á
ÂÃ�Ä��=ÅYÆµ´�È ���OÄ����dÄ���� À �7Ê�� �fÀ � Â��ÉvÆ À�� ÅYÆ � ��� À Ê}Æ � ÅYÆ¶���=Å À � �¸· � !"!

1e-06

1e-05

0.0001

0.001

0.01

0.1

1

0.1 1 10 100

Σ/
Σ 0

R(pc)

c=1
c=1.5

c=2

#ðÝéÜ3ç�ÔtÛ�$&%('�)�*�Í@ÕiÑÓÝÞÖ~ÛLÖ�Í(ÑÓçiÎ�Í§Ô+�~Ò§ÝÞÛLßiÖ�Í(Ù?Ô��Í@Ñ¶Ø�×wÖ�Í@ßé×3ÑrÖ�Í�,.ÝâÕ�ÜXÒZ×3Ø�Ò ¶ '�ü Ò ¶ '�%-$îÍ9Ò ¶ Ï&% � ÔtÛLÝé×îÖ�Í,.ÝÞÕiÜàÒZ×LÔtÔÓÍ@Ñ?Î�×3ÕiÖ�Í.
ÛúÔtÍ§Ü3ÝöñÛ�×b×3ÕiÖ�ÍOÛªÖ�Í@ÕiÑÓÝÞÖ~ÛLÖ�Í�ÑÓç�Î�Í§Ô	�~Ò§ÝÞÛLß*äÍWÛ�ÎiÔt×�/�ÝÞØOÛLÖiÛLØ�Í@Õ{Ù?ÍÊÒZ×3Õ~Ñ?ÙÓÛLÕ8Ù?Í"% �ÔtÛLÝé×OÖiÍ.ØOÛ�ÔnäÍ�äÍ*×0��ÛLßé×LÔ\ÛLÑtÑÓÝÞÕ{Ùiä×LÙÓÝÞÒZ×WÖ�×OÎ�Í§Ô	�lß�ænçiÛLÕiÖi×OýK¨ L ª ¶ Ð %
� E ¶�ò j g BEÉ� f ¨SØ�ª Ø � �kØÕ�Í@ÑÓÑÓÍOÒ§ÛLÑ?×ªÛbÖ�Í@Õ~ÑÓÝÞÖiÛLÖ�Í�ÒZÍ@Õ{Ù?ÔtÛLß f � Î�×wÖ�Í�Ñ?Í§Ô�Í@ÑÓÒZÔtÝÞÙÓÛúÍ@Ø Ù?Í§ÔtØ�×3Ñ*ÖiÛúÖiÝÞÑ?Î�Í§ÔtÑ@ñÛ�×àÖiÍ0�LÍ@ßé×nÒ§ÝâÖiÛLÖ�Í@ÑÒZÍ@Õ{Ù?ÔtÛLß Ë � ÍàÖ�×_ÔtÛLÝé×_Ö�Í21wÝÞÕ�ÜfØ � ü�æ{ç~ÛLÕ8ÙÓÝÞÖ~ÛLÖ�Í@Ñ*åC×LÔtÕ�Í@Ò§ÝâÖiÛLÑ.Î�Í@ßÞÛLÑX×Lã~Ñ?Í§Ô	��Û�ïÒ�ñ×LÍ@Ñ�% í Í@ænçiÛ�ïÒ�ñÛ�×�Ö�ÍøU×3ÝÞÑÓÑ?×3ÕWÎ�×nÖ�Í(Ñ?Í§Ô�Í@ÑÓÒZÔfÝéÙÓÛ.Í@Ø Ù?Í§ÔtØ�×3ÑrÖiÛ.ÔfÛ�3LñÛ�× f ¼ f � Í�Ö�×*ÔtÛLÝÞ×*ÛLÖiØ�Í@ÕiÑtÝé×3ÕiÛLß L ¶ Ø�¼GØ E ÒZ×3Õ�åC×LÔtØ�Í¨4,�ÿ5����ü6'��"7"7kª8%�(ÛªÙÓÛ�ã�Í@ßâÛ9$&%('ÊÛ�ÎiÔÓÍ@Ñ?Í@Õ{ÙÓÛLØ�×3ÑîÛªØOÛLÑÓÑtÛbÖ�×;:;�LÏbÒ§ÛLßâÒ§çißÞÛLÖiÛbÖiÍ@ÑÓÑÓÛúåC×LÔtØOÛ<%=��Ø Ø�×wÖ�Í@ßé×ØOÛLÝÞÑrÔÓÍ@ÛLßâÝÞÑ?ÙÓÛ�äÍ�×OØ�×nÖiÍ@ßé×îÖiÍ�,*ÝÞÕ�Ü7²�ë�÷¾êAî~²?>�ì�ìrÎ�×LÔfæ{ç�Í9ÒZ×3ÕiÑÓÝâÖ�Í§ÔtÛîåCç~ÕðïÒ�ñ×LÍ@Ñ¶Ö�Í�ÖiÝÞÑ?Ù?ÔfÝéã~çiÝ6ïÒ�ñÛ�×*Î~Û�ÔtÛÒ§ÛLÖiÛ�Í@Ñ?Î;äÍ@Ò§ÝÞÍ.Ö�Í9Î~Û�ÔÓÙ@äè Ò§çißâÛ<%�@�ßéÍ�Õ0ñÛ�×�Ñ?Í§Ô~äÛ�Û�ÎiÔtÍ@Ñ?Í@Õ8ÙÓÛLÖi×OÛLæ{çiÝIüwØWÛLÑ¶ÑÓÛLßÞÝéÍ@Õ{ÙÓÛLØ�×3Ñ¶ænç�Í9Í@ÑÓÑ?Í.Ø�×wÖ�Í@ßé×åC×LÔtÕ�Í@ÒZÍ�çiØ9��ÛLßÞ×LÔ Ù?Ô��Í@ÑA�LÍ�3§Í@ÑbØOÛLÝé×LÔàÎ~Û�ÔtÛ�Û ØOÛLÑÓÑÓÛ Ö�×B:;�LÏ)¨C: í �D*D��E<FD@HGÚÍ§ÙúÛLßC%éü�'��"�<'+ª8%I ×3Õ{ÙÓçiÖ�×OÒZ×3Ø�×�×�ÔfÛLÝé×OÖ�Í�ØOÛ�ÔwäÍ¡äÍ.ÎiÔt×LÎ�×LÔfÒ§Ýé×3ÕiÛLß�Û � � ÄJ�E Í@ßéÍ.ÑÓÍ§Ô~äÛ='�J ò �LÍ�3§Í@Ñ\ØWÛLÝé×LÔ­Ö�×Oænç�Í9×�ÔtÛLÝé×Ö�Í.ØOÛ�ÔwäÍîÖ�×OØ�×wÖ�Í@ßé×OÖ�Í�1wÝÞÕ�Ü7ì³îV´LKk÷%®�²?>�ì�ì8%



¿*À&Á
ÂÃ�Ä��=ÅYÆµ´�È ���OÄ����dÄ���� À �7Ê�� �fÀ � Â��ÉvÆ À�� ÅYÆ � ��� À Ê}Æ � ÅYÆ¶���=Å À � �¸· � ! òÃ�$H# Ä 2¶[=7»<=03.�8924Ôr< [�7+<�Mrûr7+248 Å N=#
� :;�LÏ äÍ$ç~Ø Û�Ü3ßé×3Ø�Í§ÔtÛLÖ�×¸Ü3ßé×Lã~çißÞÛ�Ô�Ù@äè Î~ÝÞÒZ×�ÖiÛO�9ÛLßFäÛ�/wÝÞÛ¸ÒZ×3Ø ÝÞÖiÛLÖiÍbÖ�ÍbÛ�ÎiÔÓ× /wÝÞØWÛLÖiÛLØ�Í@Õ{Ù?ÍO' !ã~ÝÞßâá0ñ×LÍ@Ñ�Ö�Í�ÛLÕ�×3Ñ�% ä@ªçiØ�×Lã<�6Í§Ù?×\ã~ÛLÑ?ÙÓÛLÕ{Ù?Í�ÒZ×3Ø�Î~ÛLÒZÙ?×�ü3Ñ?Í@ç.ÜLÔtÛLç.Ö�Í�ÒZ×3ÕiÒZÍ@Õ{Ù?ÔtÛ�ïÒ�ñÛ�×ªäÍ1� ¶ ßé×LÜ�¨SØ�� ¼GØ � ª ¶'�J-PúÍÊÑÓçiÛúØOÛLÑÓÑtÛúÍ@Ñ?ÙiäÛúÍ@Õ{Ù?ÔÓÍ.' \ ! � ' Ð 
 � 
Q% í ÙÓÛ�ã�Í@ßÞÛR$&%('WØ�×3Ñ?Ù?ÔtÛbÛLßÞÜ3çiÕiÑ�Î~Û�Ô��ÛLØ�Í§Ù?ÔÓ×3Ñ*ÖiÍ@ÑÓÑ?ÍÛ�Ü3ßé×3Ø�Í§ÔfÛLÖ�×�ü~Û�Î~Û�ÔtÙÓÝéÔ­Ö�×OÒ§Û�ÙiäÛLßé×LÜL×àÖ�ÍSF í ÷(÷­ÿ	E.¨5'��"�"7kª8%

D.T » Ð U �H�H�H� V � 
XW º�����Y ¹ B W º,»�¼�½�Y��� I 7 ò ! ' W :.�LÏZY ' [�³\' [G».[LJ ! ½ ò ! K�P�]C'"'^] ] P&J Ï \ '@Ï Ð J ! ¬ Ð J('
Ø � W ����Y ØF� W ����Y Ø�� W ����Y � E WF� 
HY ACB W Ð Y W Ý Û T ½�Y A B � W Ý Û T ½�YÐ J-$"$ Ï&J-7 ! 7&J('�P '�J ! Ï � ' Ð 
 7&J-� � ' Ð ¾ '�J('�$ � ' Ð"_

` Û�ã�Í@ßâÛa$&%('�)�øðÛ�Ô��ÛLØOÍ§Ù?ÔÓ×3Ñ$Öi× Û�Ü3ßé×3Ø�Í§ÔtÛLÖi× Ü3ßé×Lã~ç~ßÞÛ�ÔR:.�LÏ ×LãiÙÓÝÞÖ�×3ÑªÖ�× Ò§Û�ÙiäÛLßé×LÜL× Ö�ÍbF í ÷(÷­ÿ	EW '��"�"7ZY8%
c�w£v�w�x dr|�}��T«�}k«1�k�9|U�9���~�� ¨1�Ì�k�9{��Ì¨�~[�©�/� �~í ÙnäÍ@Ò§ÕiÝÞÒ§Û¡Ö�ÍàÑ?Í@ßéÍwïÒ�ñÛ�×�Ö�Í Í@Ñ?Ù?ÔÓÍ@ßâÛLÑXÎ�×LÔîÒZ×3Ø�Î~Û�ÔtÛ�ïÒ�ñÛ�×�ÒZ×3Ø ×¡ÖiÝéÜLÔtÛLØWÛªÒZ×LÔ?ûÁØOÛ�Ü3Õ~ÝéÙÓçiÖ�Í Ù?Í@Ø ÑÓÝÞÖ�×Í��~Ò§ÝéÍ@Õ{Ù?Í�Í@Ø Ö�Í§Ù?Í@ÒZÙÓÛ�ÔXÍ@Ñ?Ù?Ôtç�ÙÓç�ÔfÛLÑ�Ö�Í�ØOÛ�ÔnäÍ�Í@Ø Û�Ü3ßé×3Ø�Í§ÔfÛLÖ�×3Ñ9Ü3ßé×Lã~çißâÛ�ÔÓÍ@Ñ W �9÷­ÿ5e6ef: í ÿ&÷�Í§Ù.ÛLßC%éü'��"�"$ZYfü�Í@ßÞÛ äÍ¡Ò§Û�Î~Û�3�Ö�ÍªÔÓÍ@Ö~çg3@ÝéÔWÛ�ÒZ×3Õ8ÙÓÛLØWÝÞÕiÛ�ïÒ�ñÛ�× Î�×LÔWÍ@Ñ?Ù?ÔÓÍ@ßâÛLÑ ÖiÍ$Ò§ÛLØ�Î�×¸Î�×LÔàçiØ å`Û�Ù?×LÔ Ö [ÍWÎ�×LÔÓÙÓÛLÕ{Ù?×_ÔÓÍ��LÍ@ßÞÛ�ÔîÍ@Ñ?Ù?Ôtç�ÙÓç�ÔfÛLÑ.åCÔtÛLÒ§ÛLÑ�æ{ç�ÍÊÎ�Í§ÔÓÙ?Í@ÕiÒZÍ@ØÚÛ�×$Û�Ü3ßé×3Ø�Í§ÔfÛLÖ�×g% ` @�E ` í Í§Ù�ÛLßC% W Ï ÐLÐLÐ YÖ�Í§Ù?Í@ÒZÙÓÛ�ÔtÛLØ ÒZ×3ØÚÍ@ÑÓÑtÛ$ÙnäÍ@Ò§ÕiÝâÒ§Û$Í@ÑÓÙ?Ôtç�ÙÓç�ÔtÛLÑîÖ�Í ØOÛ�ÔnäÍúÛ�Ù{äÍ Ö ! Ø��9Õ�×$Û�Ü3ßÞ×3Ø�Í§ÔtÛLÖ�×_Ü3ßé×Lã~çißâÛ�Ô�:;�LÏ&%í �iÜ3ç�ÔtÛ.$&% ÏnüðØO×3Ñ?Ù?ÔtÛb×ªÔÓÍ@ÑÓçißéÙÓÛLÖi×ªÖiÛLÑ.×LãlÑ?Í§Ô	��Û�ïÒ�ñ×LÍ@Ñ*ÙÓÛLÕ{Ù?×_Õi×ªØOÛ�Î~ÛbÝâÑ?×LåQ×LÙÓÛLß�æ{ç~ÛLÕ8Ù?×_Õ�×bÎ�Í§Ô	�~ßÔtÛLÖiÝâÛLßC% í Î~Û�ÔtÙÓÝéÔ�Ö~Û ÝâÑ?×LåQ×LÙÓÛúÖiÍ
' Ë ×3Ñ�ÛLçiÙ?×LÔÓÍ@Ñ.ÝÞÖ�Í@Õ{ÙÓÝh�~Ò§ÛLØ çiØ�Í@Ñ?Ù?Ôfç�ÙÓç�ÔtÛ ÛLßé×3Õ�Ü3ÛLÖiÛúÕ~Û Ö~ÝéÔÓÍwïÒ�ñÛ�×E&i ûj��@ W ÒZ×3ÝÞÕ~Ò§ÝÞÖ�Í.ÒZ×3Ø ÛOÎiÔÓ×��?ÍwïÒ�ñÛ�×ÊÖ~ÛWÖiÝéÔtÍwïÒ�ñÛ�×WÖ�×WÒZÍ@Õ{Ù?ÔÓ× Ü3ÛLß@äÛLÒZÙÓÝÞÒZ×ÊÕi×ÊÒ~äÍ@çkY\ÒZ×3Ø Í^/wÙ?Í@ÕiÑ§ñ×LÍ@Ñ�ÕiÛÔÓÍ§Ü3ÝöñÛ�×lE<@m%6�(×3ÑÓÑ?×ª×Lã<�6Í§ÙÓÝ(�L× äÍWÍ@Õ{Ù?Í@ÕiÖ�Í§ÔîÛ�Ù?ÔtÛ���äÍ@ÑîÖiÍWÑÓÝÞØîçißÞÛ�ïÒ�ñ×LÍ@ÑXÖ�Í?�­ûÁÒZ×LÔtÎ�×3ÑXÒZ×3Ø�×$ÑÓÍOåQ×LÔfØOÛLØÍ@ÑÓÑÓÛLÑ\Í@Ñ?Ù?Ôtç�ÙÓçiÔtÛLÑ�%
Ã�$JÑ �ë.�,6.18y0º(+ãZ2XÓ;^>24< Ôr2 ¼<�8\Mr(J,62ºÔr< Å N�#

í ÑW×Lã~Ñ?Í§Ô	��Û�ïÒ�ñ×LÍ@ÑÊÛLÑÓÙ?ÔÓ×3Õ��×3ØOÝÞÒ§ÛLÑOåQ×LÔtÕiÍ@ÒZÍ@Ø ÛLÑWænçiÛLÕ{ÙÓÝÞÖiÛLÖ�Í@Ñ�ÕiÍ@ÒZÍ@ÑÓÑiäÛ�ÔtÝÞÛLÑWÎ~Û�ÔtÛ�Ò§ÛLßÞÒ§ç~ßÞÛ�ÔWÛä×LÔÓã~ÝÞÙÓÛ*Õ�×*ØO×nÖ�Í@ßÞ×*Î~Û�ÔtÛXÛ*ÖiÝâÑ?Ù?ÔtÝéã~ç~Ý6ïÒ�ñÛ�×�Ö�Í(ØOÛLÑtÑÓÛ*ÖiÛ�G�ÝâÛ�ûje*äÛLÒZÙ?Í@Û�Ö�Í@ÑÓÒZÔtÝÞÙ?×XÕ�×îÒ§Û�Î�äè ÙÓçißé× ò %H�(Í@Ñ?ÙÓÛÑ?ÍwïÒ�ñÛ�×�Û�ÎiÔtÍ@Ñ?Í@Õ8ÙÓÛLØO×3Ñ�×¡ÎiÔÓ×wÒZÍ@ÖiÝÞØ�Í@Õ{Ù?×$ÎlÛ�ÔtÛª×Lã~Ù?Í§ÔOÛ$Î�×3ÑÓÝ?ïÒ�ñÛ�×$ÍúÛ;�LÍ@ßé×wÒ§ÝÞÖiÛLÖ�ÍàÕ{ç~ØÚÑtÝÞÑ?Ù?Í@ØOÛ_Ö�ÍÒZ×n×LÔtÖ�Í@ÕiÛLÖiÛLÑ*ÒZ×3Ø ×LÔtÝéÜLÍ@Ø Õi×bÒZÍ@Õ8Ù?ÔÓ×$ÖiÛR�9ÛLß@äÛ�/�ÝÞÛwüùÖ~ÝÞÑÓÒ§ç�ÙÓÝÞØO×3Ñ(ÙÓÛLØXã;äÍ@ØÚÛ
��ÛLßÞÝâÖiÛLÖ�Í�Ö�×bØ�×wÖ�Í@ßé×åCÔÓÍ@Õ8Ù?Í2
ÛLÑ¶ÝâÕiÒZÍ§ÔÓÙ?Í�3@ÛLÑ¶Õ�×�Ò0äÛLßÞÒ§çißÞ×�Ö~Û�ä×LÔtã~ÝéÙÓÛ<% í ßÞ×nÒ§ÛLßÞÝ(3@Û�ïÒ�ñÛ�×OÖ�×?:.�LÏ�Õ�×�ÒläÍ@ç0ü~Û�ÖiÝâÑ?Ùn�ÛLÕiÒ§ÝÞÛîÛ�×2En×3ß�Í



o�pDq;rs�t��fuwvµ´yxaz��\t����Xt���� p �|{�z~} p � rz���v p�� uwvX}.z�� p {?v � uwv¶���fu p ��} · � ! $

#ðÝéÜ3ç�ÔtÛ=$&% Ï&) W Í@ÑÓænç�Í§ÔtÖiÛyY�:$Û�Î~ÛúÖ�Í�Ö�Í@Õ~ÑÓÝÞÖiÛLÖ�Í�ÑÓç�Î�Í§Ô	�lÒ§ÝÞÛLßþÎ~Û�ÔfÛ
:;�LÏà×LãiÙÓÝâÖ�×ÊÎ�×LÔ ` @�E ` í Í§Ù.ÛLßC%W Ï ÐLÐLÐ Y8% � ÒLäè ÔtÒ§çißé×.ÕiÍ§ÜLÔÓ×*ÔÓÍ§Î~ÔÓÍ@Ñ?Í@Õ{ÙÓÛ�×*ÔtÛLÝÞ×*Ö�Í\ØOÛ�ÔwäÍ�Ö�×*Û�Ü3ßé×3ØOÍ§ÔtÛLÖ�×g% � Ñ�ÒZ×3Õ8Ù?×LÔtÕi×3Ñ�Ñ§ñÛ�×îÝÞÑ?×LåC×LÙÓÛLÑÛ�'�ü Ï_Í ! Ë Ö�×¡åCçiÕ~Ö�×_Öi×¡ÒläÍ@ç�% í Ñ?Í§ÙÓÛ�Ø�Í@Õ�×LÔOÝÞÕ~ÖiÝÞÒ§Ûb×�ØO× �wÝÞØ�Í@Õ{Ù?×�ÎiÔ~ä×LÎiÔtÝÞ×$Ö�×�Û�Ü3ßé×3Ø�Í§ÔfÛLÖ�×ÒZ×3Õ�åC×LÔtØ�Í�*�ÿ��D@wE I � Í§ÙðÛLß�% W '��"�"�ZYfü{Û�Ñ?Í§ÙÓÛ9ØOÛLÝé×LÔðÝÞÕiÖ~ÝÞÒ§Û­Û�ÖiÝéÔÓÍwïÒ�ñÛ�×9Ö�×(ÒZÍ@Õ{Ù?ÔÓ×9Ü3ÛLß@äÛLÒZÙÓÝÞÒZ×g% W ÖiÝÞÔÓÍ@ÝéÙÓÛyY*�Í@Ñ��wÝé×WÖ�×�Î�Í§Ô	�~ß�×Lã~ÑÓÍ§Ô	��ÛLÖi×WÛ�×WØ�×wÖ�Í@ßé×�Ö�ÍS1wÝÞÕ�Üg%
Û0�LÍ@ßé×wÒ§ÝÞÖiÛLÖiÍ9Õ~ÛOßÞÝÞÕiá~ÛXÖ�Í��wÝÞÑÓÛLÖ~Û�åQ×LÔtÛLØ�×LãiÙÓÝÞÖiÛLÑ¶Ö�×ÊÒ§Û�ÙiäÛLßé×LÜL×ÊÖ�Í.Û�Ü3ßÞ×3Ø�Í§ÔtÛLÖ�×3Ñ\Ü3ßé×Lã~çißÞÛ�ÔtÍ@Ñ¶ÒZ×3Ø�ûÎ~ÝÞßâÛLÖ�×�Î�×LÔ�F í ÷\÷\ÿ�E W '��"�"7ZYfü�ÙÓÛ�ã�Í@ßÞÛ�$&%('�% � Ø�× �wÝÞØ�Í@Õ{Ù?×îÎiÔ~ä×LÎiÔtÝÞ×�üL×LãiÙÓÝÞÖ�×*ÖiÍ ò åC×3Õ8Ù?Í@ÑrÖiÝéåCÍ§ÔÓÍ@Õ{Ù?Í@ÑÍ@Ñ?ÙiäÛ$ßÞÝÞÑ?ÙÓÛLÖ�×$ÕiÛúÙÓÛ�ã�Í@ßÞÛ�$&% Ï&% í Î�×3ÑÓÝ6ïÒ�ñÛ�×ªÍÊÛA�LÍ@ßÞ×nÒ§ÝÞÖ~ÛLÖ�ÍWÖ�×.:;�LÏbÕi×$ÑÓÝÞÑÓÙ?Í@ØOÛbÖ�ÍWÒZ×n×LÔtÖ�Í@Õ~ÛLÖiÛLÑÔÓÍ§ÙÓÛLÕ�Ü3ç~ßÞÛ�ÔÓÍ@ÑrÒZ×3Ø�×LÔtÝÞÜLÍ@Ø Õ�×0En×3ßiåC×3Ý~Ò§ÛLßâÒ§çißÞÛLÖiÛXÑ?Í§Ü3çiÕiÖ�×�� � FD��E � ����E � *D@�÷���e � : W '��"PZ["Y8%�(Í@ÑÓÑ?Í(ÑtÝÞÑ?Ù?Í@ØOÛ*×*Í@Ý�/w× Ù ]räÍ\Î�×3ÑÓÝéÙÓÝh�L×XÕ�×XÑ?Í@Õ{ÙÓÝÞÖ�×XÖ�×XÒZÍ@Õ{Ù?ÔÓ×îÜ3ÛLß@äÛLÒZÙÓÝÞÒZ×�üw×XÍ@Ýh/n×S�&];äÍ\Î�×3ÑÓÝÞÙÓÝh�L×*Õ�×îÑ?Í@ÕwûÙÓÝÞÖ�×XÖ�Í­ÔÓ×LÙÓÛ�ïÒ�ñÛ�×�ÖiÛ���ÛLß@äÛ�/wÝâÛ�Í\×.Í@Ýh/n×î� ] äÍ\Î�×3ÑÓÝéÙÓÝh�L×XÕ�×*Ñ?Í@Õ{ÙÓÝÞÖ�×*Öi×*øU×3ßé×��(×LÔÓÙ?Í���ÛLß@äÛLÒZÙÓÝÞÒZ× W ø����SY8%� �LÍ§Ù?×LÔ�Î�×3ÑÓÝ6ïÒ�ñÛ�×?�n]\äÍ.×Lã~ÙÓÝÞÖ�×OÛ�Î~Û�ÔtÙÓÝéÔ­ÖiÛLÑ­ÒZ×n×LÔtÖ�Í@ÕiÛLÖ~ÛLÑ¶Í@æ{ç~Û�Ù?×LÔtÝÞÛLÝÞÑ¶Î�Í@ßÞÛ�Ù?ÔfÛLÕiÑ?åC×LÔtØOÛ�ïÒ�ñÛ�×

� ]g� ���� � ]�&]� ]
�-��� ��� ���� ÒZ×3Ñ V ÒZ×3Ñ UÒZ×3Ñ V ÑÓÝÞÕ UÑÓÝÞÕ V

�-���
×3ÕiÖ�Í*Û�ØOÛ�Ù?ÔfÝh3 � ÒZ×LÔÓÔÓÍ@Ñ?Î�×3ÕiÖ�Í�Û�Ù?Ô��Í@Ñ\ÔÓ×LÙÓÛ�ïÒ�ñ×LÍ@Ñ

��� ���� ÒZ×3Ñk�n� ÑÓÝâÕX�n� ÐÑÓÝâÕX�n� �bÒZ×3Ñ���� ÐÐ Ð '
�-��� ���� �bÑÓÝâÕ V^�\  Ë Ð ÒZ×3Ñ V^�\  ËÐ �S' ÐÒZ×3Ñ V^�\  Ë Ð ÑÓÝÞÕ �\  Ë

�-��� ���� ÒZ×3Ñ U �\  Ë ÑÓÝÞÕ U �\  Ë ÐÑÓÝÞÕ U �\  Ë �bÒZ×3Ñ U �\  Ë ÐÐ Ð '
�-���

×3Ñ��ÛLÕ�Ü3ç~ßé×3Ñ U �\  Ë � '��LÏ&J ÏLÏ"¡\Í V^�\  Ë � Ï ò J-$"¡­Ñ§ñÛ�×*ÛLÑ�ÒZ×{×LÔfÖ�Í@ÕiÛLÖiÛLÑ�Í@æ{çiÛ�Ù?×LÔfÝÞÛLÝÞÑ�Öi×.ø����îü��� � '@Ï ! ¡ äÍ¢�ÛLÕ�Ü3ç~ßé×ªÖ�ÍÊÎ�×3ÑtÝ6ïÒ�ñÛ�×$Ö�×_ø���� Í@Ø ÔÓÍ@ßÞÛ�ïÒ�ñÛ�×¡Û�×¡Ñ?Í@ØOÝëûÁÒLäè ÔfÒ§çißé×bØOÛLÝé×LÔ�ænç�ÍWÎ~ÛLÑtÑÓÛbÎ�Í@ßé×
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ø���� Í\Î�Í@ßâÛ�ßé×3Õ�Ü3ÝéÙÓçiÖiÍrÜ3ÛLßFäÛLÒZÙÓÝÞÒ§Û�3§Í§Ôt×g%H@�ÑÓÑ?Í­ÑtÝÞÑ?Ù?Í@ØOÛ_äÍ�Ö�Í��~ÕiÝÞÖi×�ÎlÛ�ÔtÛ�×.Í@ænçiÝÞÕ­ä×3Ò§ÝÞ×.Ö�ÍS'��"$ Ð üwÎ~Û�ÔtÛ�~ÕiÑ¶ÖiÍ.Ò0äÛLßÞÒ§çißé×OÛLÑ(ÒZ×{×LÔtÖiÍ@ÕiÛLÖiÛLÑ­Ö�×W×Lã<�6Í§Ù?×ÊÖ�Í��LÍ@Ø Ñ?Í§Ô\Ù?ÔtÛLÕiÑ?åC×LÔtØOÛLÖiÛLÑ\Ö�Í.ÛLÒZ×LÔtÖ�×g%¤\¥ ÒZ×3Ñ V W ' Ð&¦�§�¨y©�ªy« T Y ¤\¬ W ' Ð&¦�§�¨y©�ªL« T Y� ò J-7\¬~'�J Ð � Ð J-7 Ð ¬~'�J-P I ��*mi � ÷ ` F­�®F í ��E � � W '��"� ! Y� ò J ò ¬ Ð J¯[ °0'�J(' Ð ¬ Ð J ò E I F � ef±ªÍ§Ù(ÛLß�% W '��"� ò Y� Ð J-�\¬~'�J Ð ��'�J-$ Ð ¬~'�J Ð � *�@��D,�ÿ&÷ I FD@�� Í§Ù\ÛLßC% W '��"�Z["Y� ò J ò ¬ Ð J-� ��'�J ò Ð ¬ Ð J-� ��@�#�#�@�÷ ` W '��"�"PZY�F(ÿ&ø�ø í ÷ Im�� ! J-$Z[­¬ Ð J-$ � Ð J-7 Ð ¬ Ð J-7 G�ÛLßé×LÔÓÍ@Ñ\Ø�äÍ@Ö~Ýé×3Ñ
` Û�ã�Í@ßâÛ2$&% Ï&)XG�ÛLßé×LÔÓÍ@Ñ9Ö�ÍîØ�× �wÝÞØ�Í@Õ{Ù?× ÎiÔ~ä×LÎiÔtÝÞ×OÖiÛWßÞÝÞÙ?Í§ÔtÛ�ÙÓç�ÔtÛ�Íî×²��ÛLßé×LÔ9Ø�äÍ@ÖiÝé×àçiÑÓÛLÖ�×WÎ~Û�ÔtÛWÖiÍ§Ù?Í§Ô?ûØOÝÞÕ~Û�Ô­Û0�LÍ@ßé×wÒ§ÝÞÖiÛLÖ�Í�Í@Ñ?ÎlÛLÒ§ÝÞÛLß0Ö�×2:;�LÏí �LÍ@ßé×wÒ§ÝÞÖiÛLÖiÍ�Í@Ñ?ÎlÛLÒ§ÝÞÛLß<³ ] Õ�Í@ÑÓÑ?Í¶ÑÓÝÞÑÓÙ?Í@ØOÛ9Ö�Í¶ÒZ×{×LÔtÖiÍ@ÕiÛLÖiÛLÑ*äÍ¶×LãiÙÓÝÞÖiÛ9Û�Ù?ÔtÛ ��äÍ@Ñ�ÖiÛD�LÍ@ßé×nÒ§ÝâÖiÛLÖ�ÍÔtÛLÖiÝâÛLßöü0Ö�×úØ�× �wÝÞØ�Í@Õ{Ù?×úÎiÔ~ä×LÎiÔfÝé×ÊÍOÖ~Û Ö~ÝÞÑ?Ùn�ÛLÕiÒ§ÝÞÛ Ö�×ú×Lã<�?Í§Ù?×bÛ�×.En×3ßC%��\×bÑtÝÞÑ?Ù?Í@ØOÛàá�Í@ßÞÝÞ×nÒ��Í@Õ{Ù?ÔtÝÞÒZ×bÛ�LÍ@ßé×wÒ§ÝÞÖiÛLÖ�Í;ÙÓÛLÕ�ÜLÍ@Õ~Ò§ÝÞÛLßiÒZ×3Õ{Ù{äÍ@Ø�ØOÛLÝé×LÔ�ÝÞÕiÒZÍ§ÔÓÙ?Í�3@ÛQ�iäÛ�æ{çiÍ­Ö�Í§Î�Í@ÕiÖ�Í¶Ö�Í¶ÝÞÕiÒZÍ§ÔÓÙ?Í�3@ÛLÑ�ÕiÛ9Ö�Í§Ù?Í§ÔtØOÝâÕiÛ�ïÒ�ñÛ�×Ö�×OØ�×n�nÝâØ�Í@Õ8Ù?×WÎiÔ~ä×LÎiÔtÝÞ×îÍXÖiÛ�ÖiÝÞÑ?Ùn�ÛLÕ~Ò§ÝÞÛ

³ ] � ���� ´ ]µ ]¶ ]
�-��� �~· ���� µ�¸¹<ºL» ¤\¥¹<ºL» ¤\¬

�-���
×3ÕiÖ�Í ·¼���¾½n¿ ü ¹ � ò J¯[ ò Ð $Z[�äÍ\×*åCÛ�Ù?×LÔrÖ�Í­ÒZ×3Õy�LÍ§ÔfÑ§ñÛ�×îÖiÍ�ÀDÁ © �LÂ9Î~Û�ÔfÛ ¹&Ã ©�Ä Í\Û.ØOÛ�Ù?ÔtÝh/¿ äÍ

¿Å� ���� ÒZ×3Ñ U ÑÓÝÞÕ U ÐÑÓÝÞÕ U �ªÒZ×3Ñ U ÐÐ Ð �S'
�-��� ���� ÒZ×3Ñ V Ð �bÑÓÝâÕ VÐ �S' Ð�bÑtÝÞÕ V Ð �bÒZ×3Ñ V

�-���
� ÑÓÝÞÑ?Ù?Í@ØOÛ�Ö�Í¡ÒZ×{×LÔfÖ�Í@ÕiÛLÖiÛLÑàÜ3ÛLßÞÛLÒZÙ?×wÒ��Í@Õ8Ù?ÔfÝÞÒZ× Ù?Í@Ø Û Ø�Í@ÑÓØOÛ�×LÔtÝéÍ@Õ{ÙÓÛ�ïÒ�ñÛ�× Ö�×3Ñ Í@Ý�/w×3ÑàÖ�×ÑÓÝÞÑÓÙ?Í@ØOÛúá�Í@ßÞÝé×wÒ��Í@Õ8Ù?ÔfÝÞÒZ×g% í Î�×3ÑtÝ6ïÒ�ñÛ�×A�ÊÕi×bÑÓÝÞÑ?Ù?Í@ØOÛàÜ3ÛLßâÛLÒZÙ?×nÒ��Í@Õ{Ù?ÔtÝÞÒZ×µäÍO×LãiÙÓÝÞÖiÛúÑtÝÞØ�Î~ßéÍ@ÑtØ�Í@Õ8Ù?Í�Î�Í@ßÞÛÙ?ÔtÛLÕiÑtßÞÛ�ïÒ�ñÛ�×

��Æ � ���� � ��Z�Ç �
�-��� � ���� � ]Z° � »� ]Ç ]

�-���
Î~Û�ÔtÛ ÛÊÖiÝâÑ?Ùn�ÛLÕiÒ§ÝÞÛÊÖ�×=Ew×3ßùÛ�×úÒZÍ@Õ{Ù?ÔÓ×úÖiÛ|�9ÛLßFäÛ�/wÝÞÛ ÛLÖ�×LÙÓÛLØ�×3Ñ � » � ��P ¹nÈkÉ % í �LÍ@ßé×nÒ§ÝâÖiÛLÖ�Í³ Õ�×úÑÓÝâÑ?Ù?Í@ØOÛàÜ3ÛLßÞÛLÒZÙ?×wÒ��Í@Õ8Ù?ÔtÝâÒZ×�äÍ�×LãiÙÓÝÞÖ~Û ÒZ×LÔtÔtÝéÜ3ÝÞÕiÖi×2³\]UÎ�Í@ßé×úØ�× �wÝÞØ�Í@Õ{Ù?×bÖ�×REn×3ßðÍ@Ø ÔtÍ@ßÞÛ�ïÒ�ñÛ�×bÛ�×
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EwÝÞÑÓÙ?Í@ØOÛ²e�×nÒ§ÛLßðÖ�Í�÷­Í§åCÍ§Ô��Í@ÕiÒ§ÝÞÛ W '"'�J Ð<Í ' ò J Ð<Í [LJ-$ZYÎ1wØ2Ï�Ñ W ÷ í ` � í ` �D��� í Í§Ù9ÛLßC%éü�'��"P"�ZY(Í�ÖiÍ@ÑÓÒZ×3ÕwûÙÓÛLÕiÖ�×�×OØ�×n�nÝâØ�Í@Õ8Ù?×OÖiÍ�Ù?ÔfÛLÕiÑÓßÞÛ�ïÒ�ñÛ�×OÖ�×2Ege�÷ Í@Ø�Ù?×LÔtÕ�×OÖi×�ÒZÍ@Õ{Ù?ÔÓ×OÜ3ÛLßFäÛLÒZÙÓÝÞÒZ× W Ð<Í ÏLÏ Ð<ÍÓÐ YÎ1nØ|Ï�Ñ�% � Ñ��ÛLßé×LÔÓÍ@Ñ¶×LãiÙÓÝâÖ�×3Ñ¶Î~Û�ÔtÛ0�îÍ�³�Ñ§ñÛ�×WØ�×3Ñ?Ù?ÔfÛLÖ�×3Ñ\ÕiÛ�ÙÓÛ�ã�Í@ßÞÛÐ$&% ! %� � W¯ÈkÉ Y �Z� W¯ÈkÉ Y Ç � W¯ÈkÉ Y ´ � WC¹&Ã ©�Ä Y µ � WC¹&Ã ©�Ä Y ¶ � WC¹&Ã ©�Ä Y��$"$ Ð ��Ñ
Ï ò � 7LÏ"$<'wÑ�7LÏ"$ ò 7"P"7DÑ ò 7"� �S' [LJ-7 Ð ¦�Ò�Ò�ÓÔÒÕ _ Ó Ö $"$&J-� Ð ÕØ× Ò�Ó Ù¦ÚÖ^Ó Û ò �&J-P Ð Õ Ò¦ × §ÜÓ ×` Û�ã�Í@ßÞÛ?$&% ! )�øU×3ÑÓÝ6ïÒ�ñÛ�×WÍS�LÍ@ßé×wÒ§ÝÞÖiÛLÖ�Í�Î~Û�ÔfÛ?:.�LÏWÕ�×OÑÓÝÞÑ?Ù?Í@ØWÛ�Ö�Í.ÒZ×{×LÔfÖ�Í@ÕiÛLÖiÛLÑ\Ü3ÛLßÞÛLÒZÙ?×nÒ��Í@Õ{Ù?ÔtÝÞÒZ×í ÎiÔtÝÞÕiÒ§ÝÞÎ~ÛLß�åQ×3Õ{Ù?Í�ÖiÍ�Í§ÔÓÔÓ×�ÕiÛX�LÍ@ßé×wÒ§ÝÞÖiÛLÖiÍ�Í@Ñ?Î~ÛLÒ§ÝÞÛLß{Í@Ñ?ÙiäÛ(ÕiÛ\Ø�Í@Ö~ÝÞÖiÛ­Ö�Í�Ø�× �wÝÞØ�Í@Õ{Ù?×(Î~Ô~ä×LÎiÔtÝé×Í¸ÕiÛ
ÖiÍ§Ù?Í§ÔtØOÝÞÕiÛ�ïÒ�ñÛ�× ÖiÛ
ÖiÝÞÑ?Ùn�ÛLÕ~Ò§ÝÞÛ Ö�× Û�Ü3ßé×3Ø�Í§ÔfÛLÖ�×g%Ý@�ÑÓÙÓÝÞØOÛLØ�×3ÑbÛ ÝÞÕiÒZÍ§ÔÓÙ?Í�3@Û Õi× Ø�× �wÝÞØ�Í@Õ{Ù?×ÎiÔ~ä×LÎ~ÔtÝé×�ÒZ×3Ø�×XÛXØ�äÍ@ÖiÝÞÛ.Ö~ÛLÑ�ÝÞÕiÒZÍ§ÔtÙ?Í�3@ÛLÑ�Ö�Í(Ò§ÛLÖiÛ.Ø�Í@ÖiÝâÖiÛwü8ÒZ×3ÕiÑÓÝâÖ�Í§ÔtÛLÖiÛLÑ�ÝÞÕiÖ�Í§Î�Í@ÕiÖ�Í@Õ{Ù?Í@Ñ2çiØOÛLÑ�ÖiÛLÑ×3ç�Ù?ÔtÛLÑ�% í ÑtÑÓÝÞØ ÛOÝÞÕ~ÒZÍ§ÔÓÙ?Í�3@Û�Í@Ø�Ò§ÛLÖiÛÊÒZ×3Ø�Î�×3Õ�Í@Õ{Ù?Í*Ö�×OØ�×n�nÝÞØOÍ@Õ8Ù?×OÎ~Ô~ä×LÎiÔtÝé×�äÍ*Ò§ÛLßÞÒ§ç~ßÞÛLÖiÛ�Î�×LÔ

Þ ��ß àláâ Þ ×â«�(ÑÓÛLÕ~Ö�×�×3Ñ���ÛLßÞ×LÔÓÍ@Ñ¶ÖiÛîÙÓÛ�ã�Í@ßÞÛÅ$&% Ïî×�Í§ÔÓÔÓ×�ÔÓÍ@ßÞÛ�ÙÓÝh�L×�Í@Ñ?ÙÓÝâØOÛLÖ�×�Î~Û�ÔtÛî×OØ�×n�nÝâØ�Í@Õ8Ù?×�Î~Ô~ä×LÎiÔtÝé×äÍ Þ	ã ä\åjæ�ç ¬ © ¤ � ' !Zè Í Þ ã é © ¤ � '�7 è ×3ÕiÖiÍ ¤ �®ê W ¤ ¥ ÒZ×3Ñ V Y × ° ¤ ×¬	ë ÒÎì × ü{Î~Û�ÔtÛXÛ*ÖiÝÞÑÓÙn�ÛLÕiÒ§ÝÞÛ.ÛLÖ�×LÙÓÛLØO×3ÑçiØ�Í§ÔÓÔt×úÔÓÍ@ßÞÛ�ÙÓÝh�L×ªÖiÍA' Ð è W *�ÿ��D@wE I ��Í§Ù*ÛLß�%éüH'��"�"�ZY8% í �~Ø Ö�Í�Í@Ñ?ÙÓÝâØOÛ�Ô.×úÍ§ÔÓÔÓ×bÕ~Û
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