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11 Example Orderings

10 Networks with different initial weights

.......................... N−fold cross−validation
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�0_d^`[]Y%[ch�^}�	k0nchtwiX²[cb0X<~�XN_0XNn]s�m�^`�Zst[\^`hi_{kSXNn\��hinc�xst_pfgX�ht��[cb0X �M��
��
� Ú�_0XN[Z�
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1    training setst

2     training setnd

3     training set
rd
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�#_0X<ht��[qb0X!k0ncXZz�^efg[\^`hi_pY»^`_I[cb0X�[cb0XZYr^eY#Y\[]sy[cXN�MXN_d[�^eY [cbpst[#s(Y\olY�[cXN�©�#bd^efqb�m`XZstnc_pYF�pYr^`_0~M�Shi[cb�[cb0XNhinco
st_pz(z0st[]s�Y\b0hi�dmez(�SX#�MhinqX�Xg|ðfq^`XN_d[�[cbpst_Ms�Y\o0Y\[cXN�C[cbpst[@m`XZstnc_pYä� nch�� z0st[gs!s�m`hi_0Xi� �#_0X!s�Y\kpXZfg[�ht�¦[cbd^eY
Xg|ðfq^`XN_pfgoabdo�kShi[cb0XZYr^eY�^�Y�[qbpst[²s�[cb0XNhinco{sy_pzaz0st[]s·m`XZstnc_d^`_0~aY\olY�[cXN� Y�b0hi�dmezancXZ���d^`ncX(��XN�FXNn![cngs�^`_d^}_0~
Xgjpst�Mkdm`XZY [cbpst_IY\olY�[cXN�xY�[qbpst[�m`XZstnc_�hi_dm`o	� nch�� z0st[]s���ù%XN_pfgXi�0[cb0X�kpXNn\��hinc�xsy_pfgX!ht��s�m`~ih�n\^`[cb0�xY��%b0XN_
s�mestnc~�X�st�Mh��0_�[(ht�<[cn]s�^`_d^`_0~�Xgjpst�Mkdm`XZYxsyncX{s�w±s�^�mest�dm`Xi�!siY·XgjlXN�Mkdm�^�òpXZz��do�[qb0X{[cXZY\[gY�^`_�[cb0X�k0n\^`hin
Y\XZfg[\^`hi_
��^eY(hi_dm`o�kpstnc[(ht�![cb0X{Y�[chincouht�![qb0XIXgvTXZfg[�^}w�XN_0XZYcY(ht�#m`XZstnq_d^}_0~S�ÌW»b0X{st�d^�mº^`[\o�[ch�m`XZstnc_���nchi�
ncXgmest[\^`wiXgm`o	� XN��[cngs�^`_d^}_0~	Xgj�st�	kdm}XZY>^�Y>^}�	kphinc[gst_�[F�SXZfNst�pY\X<[cn]s±^}_d^`_0~MXgjpst�Mkdm`XZY#syncX!hy� [cXN_	bpstn]z�[ch�òp_pz
hin<stncX(Xgj0kpXN_pYr^`wiX�[chIfghtm�m}XZfg[��8WFbd�pYN�S^`[�^eY�^`�MkShinc[]st_d[%� hin²s·m`XZstnc_d^`_0~�Y�olY\[qXN�ø[chx�SXxst�dm`X([chIXgj0[cn]sifg[
�pY\Xg���dm�~iXN_0XNn]s±mº^`�Zst[�^}h�_pY%� nch�� s	Y\�xs�m�mäY\XN[%ht�äXgjpst�Mkdm`XZYN�

��ÀdÔtÕÄÉ
ó��VWFb0XZY\X<[qXZY\[]YFfghi�MkpstnqX �M�d
��
� [qh8h�_dm}oIY\[]sy_pz0stn]z	�psifc¸dk0nchikpsy~�st[\^`hi_IsiYF[cb0X<st�Sh±w�X<[cXZY\[]Y
Y\b0ht�C^`[([chu�pX�[cb0X��Mh�Y\[�Xgv
XZfg[\^`wiXxhy�![cb0XxY\o0Y\[cXN��Y<��hin�m}XZsync_d^`_0~u� nqhi� Xgjpst�Mkdm`XZY(hi_dm`oi�îã �¦XZstnq_d^}_0~
fg�0ncwiXZYqå#stncX �0�d^ºm`[��do�Y�kdmº^`[c[�^}_0~<[qb0X>Y\XN[+ht�0Xgj�st�	kdm}XZYT^`_�[qh![\�Fh#Y\�0�pY\XN[]YN�th�_0X�fghi_�[gs�^`_d^}_0~²syk0k0nch�j�^`�xst[qXgm}o
í . �¼hy�»[qb0XMXgj�sy�Mkdm`XZY8sy_pzu[cb0XMhi[qb0XNn8fghi_d[]s�^`_d^`_0~u[cb0XMncXN�xs±^}_d^`_0~uXgjpst�Mkdm`XZYN�IWFb0Xxí . � Y\XN[<^eY�k0�0[
siYr^ezdXF��hin [cXZY\[\^`_0~p��WFb0XN_
��[cb0X<ï . � Y�XN[+^�Y�kpstnc[\^`[\^`hi_0XZz·^`_�[qh8Y\XN[]Y+hy�p^`_pfgncXZsiYr^`_0~MYr^`�NXi�0Y\�pfqbM[cbpst[�Y\��s�m�m}XNn
Y\XN[]Y�stncX(s�m`�#sZo0Y�Y\�0�pY\XN[]Y�ht��mestnq~iXNn�Y�XN[]YN�<ÿ#XN[\�Fhinc¸0Y#stnqX²[cn]s±^}_0XZz��pYr^`_0~{Y\�0�pY�XN[]Y�ht��[cb0X�ï . �HY\XN[²st_pz
[cXZY\[qXZz<�pYr^`_0~�[cb0X>í . � Y\XN[���³@^`~i�0ncXFá0��ë ^�m�m`�pY\[cn]st[qXZY+[cb0X�kpstnq[\^`[\^`hi_d^`_0~!ht�p[qb0X�Xgjpst�Mkdm`XZY
[qh#��hinc��m`XZstnq_d^}_0~
fg�0ncwiXZYØ�

W»bd^�Y�kpstnc[\^`[\^`hi_d^`_0~�^eY(zdXNkpXN_pzdXN_d[8�0kShi_�[cb0XMhin]zdXNn�^}_0~uht�#[cb0X	Xgj�st�	kdm}XZYØ�ðù%XN_pfgXi�@^`[²^eY�ncXNkpXZst[qXZz
Xgm`XNwiXN_M[\^`�MXZY+�»^}[qb8[qb0X»Yqst�MXFkpXNnc�(�0[]sy[\^`hi_pY
hy�Ä[cb0XFXgjpst�Mkdm`XZY+�pY\XZz�^`_([cb0X#fghi�Mkpstn�^�Y�hi_(ht�Äs�m`~ihin\^`[cb0��YN�
÷<Y<st�phtwiXi�@[cb0XZY\X([cXZY\[]Y<syncX(ncXNkpXZst[qXZzu�pYr^`_0~u[cXN_�^}_d^`[\^es�m!Y\XN[gY�ht�>_0XN[\�Fhinc¸I�FXg^`~ibd[]YN� !&WFb0X([cXN_�^}_d^`[\^es�m
�FXg^`~ib�[�Y\XN[]YF�pY\XZz�stncX<[cb0X²Yqst�MX²siY [cb0h�Y�X�^}_�[cb0X8Y�XNwiXN_0Ú��#sZo�fghi�Mkpstn\^eY\h�_{ht�äs±m}~�hin\^`[cb0�xYN��#

�	ÀlÏ 7TÒ�ÔZÏ�Æ¦ÂTó�ó+ÎeÏ�È 7TÏ�ÏZÎ�É
Â � WFb0X#ncXZY��dm}[gYN�tk0ncXZY\XN_d[cXZz�^`_x³@^`~i�0ncXZY�á�� / ì�st_pzMá0� /�/ �Zw�XNn\^�� o�[cb0X#bdo�kShi[cb0Ú
XZYr^eY<[qbpst[ �M��
��
� Xg|ðfq^`XN_d[(��oafghi�Mkpsyn\^eY\hi_u[ch{Y\[]sy_pz0stn]zu�psifq¸dk0nchikpst~�sy[\^`hi_�^}_-[cXNnc�xY�ht��^`[]Y�st�d^�mº^`[\o
[ch�Xgjl[cngsifg[MsifNfg�0n]st[cX�~iXN_0XNn]s±mº^`�Zst[�^}h�_pY�� nqhi� Y\��s�m�m%Y�XN[]Y�ht�#[cn]s�^`_d^`_0~aXgjpst�Mkdm`XZYN�a³0h�n8�Shi[cb�[cb0X�k0nchiÚ
�Mhi[qXNn�st_pz�Y\kdm�^efgX²�\�0_pfg[\^`hi_az0st[]siY�XN[]YN�S[cb0X²[cXZY�[�Y\XN[�XNncnch�n!n]sy[cXi�p~y^}w�XN_�s�Y\�xs±mºm�Y\XN[<ht��[qn]s�^`_d^`_0~{z0st[]s0�
��hin �M�d
��
� ^eY!sy�phi�0[<íiì �Cm`XZYcY�[qbpst_{[cbpsy[#ht��Y\[]st_pz0stngzI�psifq¸�k0nqhikpst~�st[�^}h�_
�#WFb0X8z�^�v
XNncXN_pfgXMY\[cXZsiz�^�m`o
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zdXZfqm�^`_0XZY(hi_u�phi[qb�z0sy[]siY\XN[]YØ�)�#_u[cb0XMk0nqhi�Mhi[cXNn<Y\XN[Z��!\³@^}~��0ncXxá0� / ìL# �M�d
��
� ^eY�st[�sy_�sizdw±sy_�[]sy~iX²ht�
st�Shi�0[ � � s���[cXNn([cn]s�^`_d^`_0~a�pYr^`_0~�[cb0X�mestnc~iXZY�[8[qn]s�^`_d^`_0~ÌY\XN[����#_�[cb0XIhi[qb0XNnMbpst_pz¦� �M��
��@� ^eYMst[Ms
í �øz�^�Yqsizdw±st_d[]st~�XI[ch{�psifq¸dk0nchikpst~�sy[\^`hi_ahi_�[cb0XIY\kdm�^�fgX	�&�0_pfg[�^}h�_ÌY\XN[Ms���[cXNn�[cn]s�^`_d^`_0~ahi_a[qb0XMmestnc~�XZY\[
s�w±s�^�mest�dm`XMY\XN[#ht��[cn]s±^}_d^`_0~MXgjpst�Mkdm`XZYN� � �

÷¼z�^�v
XNncXN_d[8�#s�o{hy�%sy_ps�m`o��g^`_0~u[cb0XZY\X	m`XZstnc_d^`_0~afg�0ncwiXZY�^eY<^`_�[cXNnc�xY�ht�>b0ht�H�i�d^efq¸im`o�XNncnchin�n]st[cXZY
ncXZsifqb²[qb0X�m`XNwiXgmeY�st[c[]s±^}_psy�dm}X �pYr^`_0~!XNw�XNnco<[cn]s�^`_d^`_0~<Xgjpst�Mkdm`Xi� �#_²[cb0X k0nchi�Mhi[qXNn�z0st[]siY�XN[Z� �M�d
��
� Ú�_0XN[]Y
ncXZ���d^`ncXMhi_dm`oast�ph��0[ /Z. [cn]s�^`_d^`_0~{Xgjpst�Mkdm`XZY�[ch{sifqbd^}XNw�Xxst_uXNncnchin�n]st[qX8�»^}[qbd^}_ . �¼ht��[qbpst[²sifqbd^}XNw�XZz
�F^`[cb�[cb0X����dm�m�Y\XN[+ht�pÝiìF[cngs�^`_d^}_0~�Xgjpst�Mkdm`XZYN���#_�[cb0X�hi[qb0XNn
bpst_pz¦�iY\[]sy_pz0stn]z��psifq¸�k0nqhikpst~�st[�^}h�_<ncXZ�i�d^`ncXZY
�MhinqX<[cbpst_ . ìM[cngs�^`_d^}_0~�Xgjpst�Mkdm`XZY�[chxstk0k0nqh�sifqb{[cb0X�m}XNw�Xgm�Y%^`[<sifqbd^}XNw�XZY#�F^`[cbaÝiì·[cn]s�^`_d^`_0~IXgj�sy�Mkdm`XZYN�
WFb0X�ncXZY\�dm`[]Y�hi_Ù[cb0X�Y\kdm�^efgXNÚ��\�0_pfg[\^`hi_ k0nqhi�dm`XN� stncX�Y&^}�·^ºmestn�� �M�d
��
� ncXZ���d^`ncXZY�nchi�0~ibdm`o�hi_0XNÚ�[qbd^}ngz
[cb0X�_��0�(�pXNn<hy��[cn]s�^`_d^`_0~IXgj�sy�Mkdm`XZY�ncXZ�i�d^`ncXZz���oI�psifq¸dk0nchikpst~�sy[\^`hi_{[ch�ncXZsifqb{XNnqnchin�n]st[cXZY%hi_{[qXZY\[\^`_0~
Xgjpst�Mkdm`XZY#[qbpst[#stncX²fqm`h�Y\X�[cb0X�m`XNwiXgmeY<siY\od�Mk0[chi[\^efNs�m�m`o{st[c[gs�^`_0XZz���o�XZsifqb{Y\olY�[cXN�{�
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WFb0XFk0ncXNw�^`hi�pY�Y\XZfg[\^`hi_
���#bd^efcbMY\b0ht�FXZz�[cbpst[ �M�d
��
� Xgv
XZfg[\^`wiXgm`o(~iXN_0XNn]s�m�^`�NXZY+��nchi�CY\�xs±mºmpY\XN[]Y+hy�p[cn]s�^`_0Ú
^`_0~MXgjpst�Mkdm`XZYN�0[cXZY�[cXZzMh�_0X�siY�kpXZfg[#ht�+[cb0X!bdodkphi[cb0XZY&^�Y»[cbpst[ �M��
��
� ^eYFst_IXg|ðfq^`XN_�[»m}XZsync_d^`_0~M�MXN[cb0h0z¦�
WFbd^eY²Y�XZfg[\^`hi_u[cXZY\[]Y<s�Y\XZfghi_pzas�Y\kpXZfg[<ht��[qb0XMXg|ðfq^`XN_pfgoub�odkphi[qb0XZYr^eYN�M¶ikSXZfq^�òÄfNs�m�m}od��[cbd^eY<Y\XZfg[\^`hi_-[cXZY\[]Y
[cbpst[<bdodkphi[cb0XZY&^�Y�[cbpsy[²[cb0X(m`XZstnq_d^}_0~un]sy[cXMht� �M��
��@� ^eY�Y\�0kpXNn\^`hin([chI[qbpst[²ht�!Y\[gst_pz0stn]z��psifq¸�k0nqhikpstÚ
~�st[�^}h�_
�ðW»bd^�Y�^eYcY\�0X�^eY�^`�Mkph�nc[]st_d[²�SXZfNst�pY\X�hi_0Xxhy�»[qb0XM�FXZst¸�_0XZYqY\XZY�ht�!Y\[]st_pz0stngzu�psifq¸�k0nch�kpst~�st[\^`hi_
!�m�^eY\[cXZzð^}_-¶iXZfg[\^`hi_ / � / #�^eYF[qbpst[F^`[]Y m`XZstnc_d^`_0~�n]st[cX%^eY#h�n]zdXNn]Y ht���xst~i_d^`[c�pzdX²Yrm`ht�FXNn#[cbpst_�[cbpst[%ht�äY\od�MÚ
�phymº^ef�m}XZsync_d^`_0~xY\o0Y\[cXN�xY Y\�pfcb{s�Y��\à<áMÛ�¶ibps�w�m�^}¸0ë / ß���WFb0XNncXg��hincXi�d�MXN[cb0h0z0Y�� h�n�XN_0bpst_pfq^`_0~�[cb0X#m`XZstnq_d^}_0~
Y\kSXNXZzIht��Y\o0Y\[cXN�xYF�ps�Y\XZz��0kphi_��psifq¸�k0nch�kpst~�st[\^`hi_{syncX²zdXZYr^`n]st�dm`Xi�

��ÀdÔtÕÄÉ
ó��VW@hM[cXZY\[#[qb0X²bdo�kShi[cb0XZYr^eY%[cbpst[ �M�d
��
� Y\kpXNXZz0Y%m`XZstnq_d^}_0~S�Äz0st[gsiY\XN[]Y#syncX²kpstnq[\^`[\^`hi_0XZz�^`_d[ch
[\�Fh²Y\�0�pY\XN[]YN× s<[cXZY\[�^}_0~MY\XN[Ffghi_d[]s�^`_d^`_0~M[cXN_�kpXNn]fgXN_d[Fht�
[cb0X!Xgjpst�Mkdm`XZY#sy_pzxs�[cn]s�^`_d^`_0~xY\XN[Ffghi_�[gs�^`_d^}_0~
_d^`_0XN[\o{kpXNngfgXN_�[<ht��[cb0X(Xgjpst�Mkdm`XZYN�<WFb0X²[qn]s�^`_d^`_0~{Y\XN[#^eY�[cb0XN_��pY\XZz�[ch�[cn]s�^`_{�Shi[cbusxY\[gst_pz0stn]z´�psifc¸dÚ
k0nchikpsy~�st[\^`hi_I_0XN[\�Fhinc¸0!&fghi_dòp~i�0nqXZz{siY#zdXZYqfgn\^`�pXZz�^`_u[cb0X8Y�XNwiXN_0Ú��#sZo�XN�Mkd^`n\^efNs�m�[cXZY�[�#>st_pz�s(_0XN[\�>h�nc¸
fgncXZst[qXZz���o�[cb0X{nq�dm}XZY�Ú�[chiÚ�_0XN[\�Fhinc¸a[cngst_pYrmest[chin��
� sifqb�_0XN[&�Fhinq¸u^eY([cn]s�^`_0XZzî�0_�[\^�m!XNw�XNnco�Xgjpst�Mkdm`X´^�Y
fghincnqXZfg[\m`o�fqmesiYcYr^�òpXZY�hin²�0_d[\^�m#XNwiXNncouXgjpst�Mkdm`Xxbps�Y<�pXNXN_�k0nqXZY\XN_�[qXZz . ì´[\^`�MXZYN�I³0h�n²[cb0XMk0�0nqkph�Y\XZY�ht�
[cn]s±^}_d^`_0~p�+st_uXgj�sy�Mkdm`XM^eY²fgh�_pYr^ezdXNncXZzafghincnqXZfg[\m`o�fqmesiYqYr^�òpXZzu^��#XNwiXNnco�hi�0[ck0�0[�^eY<�F^`[cb�ì0��í . ht�»fgh�ncncXZfg[Z�
÷%� [cXNn�XZs�fcbM[qn]s�^`_d^`_0~²XNkph0fqb !�^�� Xi���±s���[cXNn�XZsifqbMXgjpst�Mkdm`XF^`_�[cb0X#[cn]s±^}_d^`_0~(Y\XN[�bpsiY��SXNXN_Mk0ncXZY\XN_d[cXZz(h�_pfgX1#]�
_0XN[\�Fhinc¸0Y�stncX#[cXZY�[cXZz(��hin [cb0Xg^`n»sy�d^ºm�^`[\oM[ch(fghincncXZfg[\m`oxfqmesiYqYr^�� oMXZs�fcb�Xgj�sy�Mkdm`X#^`_��phi[cb�[cb0X�[cn]s�^`_d^`_0~Mst_pz
[cXZY\[�^}_0~IY\XN[]YØ�!³0h�n#[cXZY\[\^`_0~p�
s�ã]�pXZY\[qÚ�~i�0XZYcYcåIfgn\^`[cXNn�^}h�_{^eY%�pY\XZz¦� &#_pzdXNn<[qbd^�Y�fgn\^`[cXNn\^`hi_
�
sy_{Xgjpst�Mkdm`X�^�Y
fghi_pYr^ezdXNncXZz�fghincnqXZfg[\m`o�fqmesiYcYr^�òpXZz�^��»[qb0XMhi�0[ck0�0[<�0_d^`[²�»^}[qba[cb0X(�xs�jd^`�8�0� s�fg[\^`w±st[\^`hi_�^�Y��F^`[cb�ì0� . ht�
[cb0XIfghincncXZfg[Msifg[�^}wtst[\^`hi_
� !&WFb0XZY\X�[cn]s±^}_d^`_0~�sy_pza[cXZY�[\^`_0~��	XN[cb0hlz0Y�ncXNkdm�^efNst[cXI[qb0XIk0nchlfgXZzd�0nqXZY²hy�![cb0X
Y\XNwiXN_0Ú��#s�o�fghi�Mkpstn\^eY\h�_pYMst�phtwiXI�»^}[qb�[cb0X�Xgj�fgXNk0[\^`hi_Ù[cbpst[M[qn]s�^`_d^`_0~a^eY	_0hi[M[cXNnc�·^}_psy[cXZz��pYr^`_0~�[cb0X
kpst[\^`XN_pfgX(fgn\^`[cXNn\^`hi_
��#

W»bd^�Y�k0nqhlfgXZzd�0ncX�^eY�ncXNkSXZst[cXZz . ì([\^`�MXZY�[qhðY\�	h�hi[qb Ep�pfg[c�pst[�^}h�_pY<zd�0X8[qhMn]st_pzdhi�	_0XZYcY%^`_�Y�kdmº^`[<ht�
Xgjpst�Mkdm`XZY!sy_pz	^}_�[cb0X8s�YcYr^`~i_0�MXN_d[#ht�+^`_d^}[�^�s±mä�FXg^`~ibd[]YF[ch([cb0X�_0XN[&�Fhinq¸lYN�
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Â �V³@^`~i�0ncXZY(á0� / í{st_pz�á0� / áIkdm`hi[([cb0X�XNncnchin(n]st[qXZY���hin �M�d
��
� Ú�_0XN[gYMst_pz
Y\[]sy_pz0stn]z(�psifq¸dk0nchikpst~�sy[\^`hi_Mhi_M[qn]s�^`_d^`_0~xst_pz([cXZY�[\^`_0~8Xgjpst�Mkdm`XZY"!&sifNfgh�n]z�^`_0~8[qh²[cb0X#�SXZY\[cÚ�~i�0XZYqY>fgn�^}[qXNÚ
n\^`hi_'##st[%^}_d[cXNncwts�meY�ht��hi_0X([cn]s�^`_d^`_0~xXNkShlfqbuhi_{[qb0X²k0nchi�	hi[cXNn!st_pzuY\kdm�^efgXNÚ��\�0_pfg[\^`hi_Ìz0sy[]siY\XN[]YØ�#ê��0nqwiXZY
^`_��phi[qbaòp~i�0nqXZY8Y�[]stnc[²s���[cXNn(hi_0X�[cn]s�^`_d^`_0~uXNkph0fcb
� 5�n\^`hin([ch{[qn]s�^`_d^`_0~p� �M�d
��
� Ú�_0XN[]Y(st_pz�Y\[]sy_pz0stn]z
�psifq¸�k0nqhikpst~�st[�^}h�_8�Shi[cbMbps�wiX#s<ì0� . XNncnchin�n]sy[cXFhi_M[cb0X#k0nqhi�Mhi[cXNn�Y\XN[Z� !�ö�bd^�m`X![qb0XZY\X#XNncnch�n�n]st[cXZY+h0fNfg�0n
��hin�z�^�v
XNncXN_d[<ncXZsiY\h�_pY��ÄY�[]st_pz0stn]z´÷�ÿ�ÿ�Y�n]st_pzdhi�(m`o�~i�0XZYcY��#b0XNncXZs�Y �M�d
��
� Ú�_0XN[gY<s�m`�»s�o0Y#~��0XZYcY�_0hp��#
�#_a[cb0X�Y\kdm�^�fgXNÚ��\�0_pfg[\^`hi_Ùk0nchi�dm`XN�{�
[qb0X(^`_d^}[�^�s±m»XNnqnchin<n]st[qX²��hin �M�d
��
� Ú�_0XN[gY�^eY²ì0� áië��#bd^�m`XM^`[<^eY�ì0��Þië
��hin!Y\[]sy_pz0stn]z	�psifc¸dk0nchikpsy~�st[\^`hi_
�

W»b0XM[\�>h�kdm`hi[]Y<bps�wiX�Y\XNwiXNn]s�mFkpht^`_d[]Y�^`_�fghi�M�Mhi_
�I³@^`n]Y\[��äs±� [cXNn�hi_0XM[cngs�^`_d^}_0~-XNkph0fcb
��Y\[]sy_pz0stn]z
÷<ÿ!ÿ�Y�st_pz �M�d
��
� Ú�_0XN[gY�bps�wiX#st�ph��0[�XZ�i�ps�m
sifNfg�0n]sifgo�hi_([cb0X#[cngs�^`_d^}_0~(Y\XN[Z� ¶iXZfghi_pz¦���#b0XN_M�MXZsiY��0ncXZY
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^`_�[cXNnq�xY(ht�<[cn]s�^`_d^`_0~�XNkph0fcbpYN�#Y�[]st_pz0stn]z�÷<ÿ�ÿ!Y(ngstkd^ez�m}o�fghi_dwiXNnc~iXI[ch�fghincncXZfg[\m`o�fqmesiYcYr^���oi^`_0~�XNwiXNnco
[cn]s±^}_d^`_0~IXgjpst�Mkdm`XxfghinqncXZfg[\m`oi�,!�÷#��[cXNn<fghi_dwiXNnc~iXN_pfgXi�¦_0XN[\�Fhinc¸0Y#stncX�_0hi[<[cn]s±^}_0XZz´���0nc[cb0XNnZ��ù#XN_pfgXi�@[cb0X
[cXZY\[²Y�XN[²fghincncXZfg[c_0XZYqY���hin²Y\[]st_pz0syn]z��psifc¸dk0nchikpsy~�st[\^`hi_�^eY²s�Y\[cn]s�^`[�m�^`_0Xx�SXNoihi_pzu[qXN_aXNkph0fcbpY�hi_a�Shi[cb
òp~i�0ncXZYØ��#�W»bd^}ngz¦� �M�d
��
� Ú�_0XN[]Y<fgh�_�wiXNnq~iX(hi_dm`o�s±� [cXNn<Y\XNXg^`_0~{[qb0X8Xgjpst�Mkdm`XZY��xst_do{�MhinqX8[�^}�	XZY�[cbpst_
Y\[]sy_pz0stn]z	÷�ÿ�ÿ!YØ���#_x[qb0X<k0nchi�Mhi[qXNn>z0st[]s�Y\XN[Z��í . XNkShlfqbpY#stnqX!ncXZ���d^`ncXZz���hin XNwiXNnco�ht�
[cb0X . ì �M��
��
� Ú
_0XN[]YF[qhxfghi_dwiXNnc~iXi�

÷�_�^`�Mkphinq[]st_d[�kpht^`_d[�ht�¦[cb0XZY\X#kdm`hi[]Y@^eY�[cbpst[�[cb0XNo(Y\b0ht��mº^`[c[�m}X�XNw�^�zdXN_pfgX�[cbpst[�[qb0X#_0XN[\�>h�nc¸lY@htwiXNn\òp[
[cb0X<[cngs�^`_d^}_0~�Y\XN[Z��WFb0X<Xgj0kpXZfg[]st[�^}h�_Iht��htwiXNn\òp[c[�^}_0~�^eYF[cbpsy[�m`XZstnq_d^}_0~�[cb0X<[cngs�^`_d^}_0~�Y\XN[F[chMs²bd^`~ib´m`XNwiXgm
ht��sifNfg�0n]s�fgo8nqXZzd�pfgXZY�[qb0X!st�d^�m�^}[\oMhy�T[qb0X#_0XN[\�>h�nc¸²[ch<~�XN_0XNn]s�m�^`�NX²fghincncXZfg[\m`o(hi_M[qb0X#[cXZY\[\^`_0~(Y\XN[Z��ù#XN_pfgXi�
htwiXNn\òp[c[�^}_0~afNst_��pXIXgj0kpXZfg[qXZz�ncXZY\�dm`[(^`_�suYrm`ht�¼zdXZfqmº^`_0X�^`_�[cXZY\[MY\XN[MsifNfg�0n]s�fgo�siY(sifNfg�0n]sifgo�hi_�[cb0X
[cn]s±^}_d^`_0~�Y�XN[·syk0k0nch�sifqb0XZY�^}[gY²��s�j�^`�(�0� m`XNwiXgm��a÷<Y²[qbd^�Y	Yrm`h±�¼zdXZfqm�^`_0XI^`_�[cXZY\[MY\XN[MsifNfg�0ngsifgou^eY�_0hi[
k0ncXZY\XN_d[%^}_u[cb0X�Xg^`[cb0XNn²³@^`~i�0ncX8á�� / í(hin<á0� / á0��^}[�^eY%ncXZsiY\h�_pst�dm`X8[qhxfghi_pfqm`�pzdXM[cbpst[�htwiXNn\òp[c[�^}_0~·^�Y�_0h�[!s
Y\XNn\^`hi�pY�fghi_pfgXNnc_Ih�_{Xg^`[cb0XNn!z0st[gsiY\XN[Z�

³@^`_ps�m�m`oi� ncXZfNs�m�m#[cbpst[([cb0XZY\X�[cXZY\[]Y�zdhu_0hi[(�pY\Xðs >0üiû$Heú ;A8gú8fgn�^}[qXNn\^`hi_¤Û�³psybdm}��st_pÝië0��¶��i�d^`ncXZYcë / ßF[ch
[cXNnc�·^}_psy[cX�[cngs�^`_d^}_0~S�äù�siz�[cbd^eY�fgn\^`[cXNn�^}h�_8�SXNXN_(�pY\XZz¦�Z_0h �M�d
��
� Ú�_0XN[+��hin
Xg^`[cb0XNn+k0nchi�Mh�[cXNn
ncXZfghi~�_d^}[�^}h�_
ht��Y\kdm�^efgXNÚ��&�0_pfg[\^`hi_�zdXN[cXNnc�(^`_pst[\^`hi_��Fhi�dmez�bpsZw�X<ncXZfgXg^`wiXZz��MhincX�[cbpst_I[cXN_�XNkph0fcbpY%ht��[qn]s�^`_d^`_0~p�
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WFb0X�ncXZY\�dm`[]YFncXNkShinc[cXZzð^`_�³@^`~i�0ncXZY�á0��ï²st_pz�á0��Ý(zdXZYcfgn\^`�pX(hi_dm`oI[cb0X²s�Y\o��	k0[chi[\^ef�kpXNn�� hinq�xst_pfgX²hy�äXZsifqb
Y\o0Y\[cXN�{� �#_a[cb0X(�psiY&^�Y�ht�>[qb0XZY\Xxfghi�Mkpsyn\^eY\hi_pYN� �M�d
��
� ^�Y�[cb0X(�Mh�Y\[<Xgv
XZfg[\^`wiX·m}XZsync_d^`_0~�s�m`~ihin�^}[qb0�{�
ù%h±�FXNwiXNn��¦�xst_do{k0nchi�dm`XN�xY�stncXMfqbpstn]sifg[cXNn�^}�NXZz���ous�kpst�pfq^`[&ouht�#z0st[]s0�(ù%XN_pfgXi�
[cb0XMkSXNn\��hinc�xst_pfgX(ht�
Y\o0Y\[cXN�xY��%b0XN_a[cb0XNncX(^eY�mº^`[c[�m}XIz0st[]sIs�wts�^�m�sy�dm}X	^eY²st[�m`XZsiY�[8siY%^`�MkShinc[]st_d[²siY�[cb0X	kpXNn\��hinc�xsy_pfgX8�%b0XN_
s·m�sync~iX²fghtm�m`XZfg[\^`hi_aht��Xgjpst�Mkdm`XZY»^eY<sZwts�^�mest�dm`Xi�!WFbd�pYN�S[cb0X<m`XZstnc_d^`_0~{fg�0ncw�XZYF^`_�³@^`~i�0nqXZY!á0� / ìMst_pz�á0� /i/
[cbpst[Ffghi�MkpstnqX![cb0X�kpXNn�� hinq�xst_pfgX�ht���psifq¸�k0nqhikpst~�st[�^}h�_M[ch([cbpst[ ht� �M��
��@� stncX!sy[�m`XZsiY�[»s�Y+^`�Mkph�nc[]st_d[
siYF[qb0X<ncXZY\�dm`[]Y»^}_u³@^`~i�0ncXZY#á0�}ï�sy_pz{á0��Ý��

C hi[qb�³@^}~��0ncXZYIá0� / ì-st_pz�á0� /i/ fqm`XZstn\m`o Y�b0h±�µ[cb0Xusizdw±st_d[]st~�XIht� �M��
��
� Ú�_0XN[]Y	�#b0XN_�[cb0XNncXustncX
��XN� [qn]s�^`_d^`_0~aXgj�sy�Mkdm`XZYMs�w±s�^�mest�dm`Xi��WFb0XNncXg��hincXi�ä^}[�^eY(ncXZs�Y\hi_pst�dm`XI[chafghi_pfqm`�pzdX{[qbd^�Y	Y\XZfg[\^`hi_��F^`[cb�s
kpstn]syk0b0n]siY\X<ht��st_IhtmezIs�jd^`hi�{�0_psy�MXgm`o�ã]÷ zdh��xs�^`_{[cb0XNh�nco(^eY#�Fhinq[cb / ìiì(Xgjpst�Mkdm`XZYN��å
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��_�[cbd^eY�Y\XZfg[\^`hi_
� �M�d
��
� ^eY�fghi�	kpstncXZz<[qh#[\�>h�Y\olY�[cXN�xY¦�#bd^efqb�m}XZsync_<��nchi�¤�Shi[cb�[cb0XNhinco²st_pz�z0st[]s0�+WFb0X
òpn]Y\[#Y\o0Y\[cXN� ^�Y&�#�0n]Y\[chi_Ist_pz�2�hdhi_0XNo4� Y � ��� �@ç���Û �#�0n]Y\[chi_pë�ì���2�hdhi_0XNolë / �
�=�#�0n]Y\[chi_pë / ßr��WFbd^eY#Y\o0Y\Ú
[cXN�¤�pY�XZY
�\à<á#[ch%�xst¸iX��(^`_d^`�xs�mpfghincnqXZfg[\^`hi_pY
[qh!zdhi�xs�^`_�[cb0XNhin\^`XZYN�+WFb0X>Y\XZfgh�_pz²Y\o0Y\[cXN��^eY�WFb0h��MkpY\hi_
�
�
st_0~ym}XNoi�0st_pz·���ps���Y��
st�do�n�^}_d[cb0Ú�¸IÛ�WFb0h��MkpY\hi_pë / ß��isy_MXgjl[qXN_pYr^`hi_Mht� �
st�dodn\^`_�[cb	[ch²s�m�m`h±�Ù[cb0XF^`_pY\XNnc[�^}h�_
ht�
zdhi�xs�^`_M¸d_0ht�Fm`XZzd~iXi��! �
sy��odn\^`_�[qb(^eYN�t^`_�[c�0nc_
�t�psiY\XZz·hi_Iê�hi�d�FXN�IÛ�³@^eY\b0XNn]ÝdïZßr��#��S^`¸iX �M�d
��
� ��[cb0XZY\X
Y\o0Y\[cXN�xY stncX!sy�dm}X<[qh²�pY\X%^`_d^}[�^�s±m�¸�_0ht�Fm`XZzd~iX�[cbpst[�^eY��Shi[cb(^`_pfghinqncXZfg[!st_pz�^`_pfghi�	kdm}XN[qX8siY�[cb0X!�ps�Yr^eY���hin
m`XZstnc_d^`_0~p�"!&WFb0XZY\X²Y�olY\[qXN�xY#stncX²zdXZYqfgn\^`�pXZz´^`_{�MhinqX²zdXN[]s�^�m
^`_aê�bpsyk0[cXNn!Þ0��#
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ÜFXZY\�dm`[]Y%��hin#�Shi[cb/�
st�do�n\^`_d[cb0Ú�¸{st_pz �������
ç��I�>XNnqX8Y\�0k0kdm�^`XZzu�dox[cb0X(st�0[cb0hingYFht��[cb0X²ncXZY�kpXZfg[\^`wiXMY\o0Y\Ú
[cXN�xYØ���0�0[#stnqX!�psiY�XZz�hi_xk0�0�dm�^eY\b0XZzuY\hi�0ngfgXZY!Û �#�0n]Y\[chi_pë�ì0��WFb0h��MkpY\hi_pë / ß���³0hinc[q�0_pst[cXgm`oi�d[cb0X�Y�olY\[qXN�xY
�FXNncX([cXZY\[cXZz´�pYr^`_0~{w�^`nc[c�ps�m�m`o�^�zdXN_d[\^efNs�mFk0nchlfgXZzd�0nqXZYN�8W»b0X8[qXZY\[\^`_0~Iht� �M�d
��
� ��htm�m`ht�!YN�
siY�fqm`h�Y\Xgm`oasiY
kphdYcYr^`�dm`Xi�¦[cb0X<�MXN[cb0h0z��pY\XZzI�do�[cb0XZY\X8Y�olY\[qXN�xYN�

W»b0X²�MXN[cb0h0zI�pY�XZzI�#siYF[ch	k0nchlzd�pfgX�m`XZstnc_d^`_0~{fg�0ncw�XZYF��hin#hi_dm`o�[cb0X²k0nch��Mhi[cXNn#z0st[]s�Y\XN[Z�"!&ÿ#Xg^`[cb0XNn
�
st�dodn\^`_�[cb0Ú�¸�_0hin	� ��� �@ç��ðbps�wiX��pXNXN_�[cXZY\[cXZz�h�_I[cb0X²Y\kdm�^efgXNÚ��&�0_pfg[\^`hi_-k0nchi�dm`XN�{��� � ���
ç��{fNst_0_0h�[!fg�0ncÚ
ncXN_d[\m`o(�pX<stk0kdm�^}XZz�[qh<[cb0X!Y\kdm�^efgXNÚ��&�0_pfg[�^}h�_{k0nchi�dm`XN�¼siYä^}[�^eY��0_psy�dm}X�[ch<bpst_pz�m`X<_0XN~�sy[cXZzMst_d[cXZfgXZzdXN_d[]YN��#
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Standard KNN

"structure−only" network "missing−link" network
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Network to which no links

have been added

Network to which 33% of the missing links

have been added

Network to which 66% of the missing links

have been added

Network to which all of the missing links

have been added

Darkened units indicate features identified as important by the domain theory.
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÷�_0hi[cb0XNnMbdo�kShi[cb0XZYr^eY	ht� �M�d
��
� Ú�_0XN[gY(^eY	[cb0XNoÌsyncXM^`_pY\XN_pY&^}[�^}w�Xa[chu[cb0X{siz0z�^`[\^`hi_Ùht�!^`ncnqXgm}XNwtst_d[M��XZstÚ
[c�0ncXZYØ�3C�o{fgh�_�[cngsiY\[Z�ps�z0z�^}_0~	^`ncncXgm`XNw±sy_�[���XZst[c�0ncXZY%[chMXN�	kd^}n�^�fNs±m�m}XZsync_d^`_0~{s�m`~ihin\^`[cb0�xY�fNst_�_0XN~�st[\^`wiXgm`o
s�v
XZfg[#~iXN_0XNngs�m�^}�Zsy[\^`hi_�Û�ÜFXN_pzdXgm�meëiì�ß��!ù%XN_pfgXi�¦siY#[qb0X²_d�0�8�SXNn<ht�+^}nqncXgm`XNw±st_d[�� XZsy[c�0ncXZY»^}_u[cb0X�^`_0k0�0[²Y\XN[
^`_pfgncXZsiY\XZYØ�p[cb0X<nqXgm�sy[\^`wiX8sizdwtst_d[]st~iX�ht� �M��
��@� Ú�_0XN[]Y�Y\b0hi�dmez{s�meY\h·^}_pfgnqXZsiY\Xi�

W@h#[cXZY�[�[cbd^eY@b�odkph�[cb0XZYr^eYN�t[cb0X �MXN[cb0h0zdhtm`hi~io<ht�0[cb0X<ãg�(^eYcYr^`_0~�m�^}_0¸0å<Y\[c�pzdo²zdXZYqfgn\^`�pXZz(XZstn�mº^`XNn+^`_([cbd^eY
fqbpstk0[cXNn%^�Y�zd�0kdm�^efNst[cXZzu�F^`[cbuhi_0X(z�^�vTXNnqXN_pfgXi�#��_u[cb0X�k0ncXNw�^}h��pY�[cXZY\[Z�dm�^`_0¸0Y<�FXNncX²siz0zdXZz�[chM_0XN[\�Fhinc¸0Y��
^`_u[cb0XZY\X([cXZY\[]Y%�#b0htm`X���XZst[c�0ncXZY�stncX(siz0zdXZz¦� �¦h�h�¸i^`_0~{st[<Y\[]st_pz0syn]zI÷<ÿ!ÿ�YN�S[cbd^eY��MXZst_pY�[cbpsy[#�#b0XN_as
��XZst[c�0ncX�^�Y<s�z0zdXZz¦�S^}[%^eY<fghi_0_0XZfg[cXZz�[ch�XNwiXNncoIbd^ez0zdXN_a�0_d^`[Z�	C o�fghi_d[cn]s�Y\[Z�d^`_u[cb0X8Y�[]st_pz0stn]z´÷�ÿ�ÿ�Y#ht�
¶iXZfg[\^`hi_�á���á0��í0��^`_0k0�0[(�0_d^}[gY²fghi�dmezu�SXxfghi_0_0XZfg[cXZz-[ch{st_do{_d�0�(�pXNn²hy�>[cb0X(bd^ez0zdXN_��0_d^`[]YØ�xÿ%hi[cX([cbpst[
[cb0XNncX	^eY(s{k0nqhi�dm`XN� �F^`[cb��pYr^`_0~a[cb0X�k0nchi�Mhi[qXNn8zdhi�xs±^}_-��hin²[cbd^eYMY�[c�pzdo� {^`[(^eY�_0hi[MfgXNnc[]s±^}_��#bd^efqb
��XZst[c�0ncXZY�stncX�ncXgm`XNw±st_d[Z�!ù%ht�FXNwiXNnZ�psiY»��XZst[c�0ncXZY�stncX(siz0zdXZz�[cb0X²_0XN[\�Fhinc¸¦�d^`[�^eY�wi^`nc[c�ps±mºm`oufgXNnc[]s�^`_u[cbpst[
Y\hi�	XMht�#[cb0h�Y\X���XZst[c�0ncXZY��F^�m�m»�SXM^`ncnqXgm}XNwtst_d[Z�{ù%XN_pfgXi�äs´_0XN[\�>h�nc¸{�F^`[cb�fghi_0_0XZfg[\^`hi_pY�[ch{XNw�XNnco�^}_0k0�0[
�0_d^`[#^eY�fgXNnc[]s�^`_dm`o{fghi_0_0XZfg[cXZz´[chM�Mh�ncX#^`ncnqXgm}XNwtst_d[�^}_0k0�0[gY#[cbpsy_{s(_0XN[\�>h�nc¸M�F^`[cb���XN�FXNn!fghi_0_0XZfg[\^`hi_pYN�

ÿ%XN[\�Fhinc¸0Y+[ch([cXZY\[F[cbd^eY b�odkphi[qb0XZYr^eY#stncX<fgncXZst[cXZz	�doM^`_d^`[\^es�m�m`o�� hinq�(^`_0~xs<_0XN[\�Fhinc¸����dmºm`o{fghi_0_0XZfg[qXZz
[chMh�_dm}o�[cb0h�Y\X�� XZsy[c�0ncXZY ^`_pfqm`�pzdXZzu^`_u[cb0X�k0nchi�Mhi[qXNn!zdhi�xs�^`_�[cb0XNhincoi��W
hM[qbd^�Y�_0XN[\�Fhinc¸¦�d��XZst[c�0ncXZY%stncX
siz0zdXZzÙst_pz-� �dm�m`o�fghi_0_0XZfg[cXZz¦� . � ht�![cb0XI�0_0nqXg� XNncXN_pfgXZzÙhi_0XZY	st[Msu[\^`�MXi��÷<Y(�F^`[cb�hi[qb0XNnM[cXZY\[]Y�ht�
^`_pfgncXZsiYr^`_0~����pst_d[\^`[\^`XZYN�+��XZst[c�0ncXZY(stnqXxsiz0zdXZz�Y\hu[cbpst[�_0XN[\�>h�nc¸lY��F^`[cb�íiì � hy�»[qb0Xx�(^eYcY&^}_0~�� XZst[q�0ncXZY
stncX<Y\�0�pY\XN[gYFht��_0XN[&�Fhinq¸lY��F^`[cb{í . �©hy��[cb0X<�(^eYcYr^`_0~(��XZst[c�0nqXZY#siz0zdXZz¦��WFbd^eY%k0nch0fgXZYcY ^eYFncXNkSXZst[cXZz	��hi�0n
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��
� Ú�_0XN[]Y
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��
� Ú�_0XN[gY<stncXMfghi_0Ú
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sifNfg�0n]s�fgo<ht�p[cb0X�[qn]s�^`_0XZz �M��
��@� Ú�_0XN[]Y+k0n\^`hin+[ch�nc�dm`X>Xgj0[cn]s�fg[\^`hi_)!�[qb0X��pstn]YTmest�pXgm`XZz�ãNÿ#XN[\�Fhinc¸0åL#]�¦÷%meY\h
^`_pfqm`�pzdXZz	^}_�³@^}~��0ncX#á0��í � ^eY�[cb0X#sifNfg�0n]s�fgo²ht�¦[cb0X��������
ç��·Y�olY\[qXN�{�ist_�ã s�m�mÄY\od�(�phtm�^efNå<�MXN[qb0hlz���hin�[cb0X
XN�Mkd^`n\^efNs�m#siz0stk0[]st[�^}h�_{ht�Fnc�dm`XZY<�#bd^efqb�bps�Y��pXNXN_a[cXZY�[cXZz��pYr^`_0~{[cb0X(k0nchi�	hi[cXNn<z0st[]siY\XN[(Û��#�0n]Y�[chi_pëiì�ß��
WFb0XF_d�0�8�SXNn]YT� hin � � ���
ç��(�FXNncX>Y\�0k0kdm�^`XZz	��o<[cb0X#st�0[qb0hin]Y@ht�p[cbpst[�Y�olY\[qXN�¼Û�2�h�hi_0XNo0ë / sØß �t[cb0XNo�ncX�EpXZfg[
s(Yrm�^`~ib�[�m}o{z�^�v
XNncXN_d[F[cXZY\[\^`_0~M�MXN[qb0hlz¦� �@st��odn\^`_d[cb
�¦Û�WFb0hi�MkpY�hi_pë / ß
st_0hi[cb0XNn#Y\o0Y\[cXN�ñ��hinF[cb0X²Y\od�8�Shtm�^ef
ncXgòp_0XN�MXN_d[�ht��nc�dm`XZYN�SbpsiY!s±m�Y�hx�SXNXN_�[qXZY\[cXZzIh�_{[cb0X�k0nchi�Mhi[qXNn>k0nqhi�dm`XN�{�#�r[]Y#nqXZY\�dm`[]Y!syncX8Y\�0kSXNn\^`hin<[ch
[cb0h�Y�X�ht���������
ç��²�0�0[+^`_d� XNn�^}h�n�[ch �M��
��
� � !c¶�siz�m`oi�t[cb0X#z�^�v
XNncXN_pfgXZY+^`_([cXZY\[\^`_0~<�MXN[qb0hlzdhtm`hi~�o²�pXN[\�FXNXN_
�
st�dodn\^`_�[cb0Ú�¸²sy_pz<[cb0X [cXZY\[]YS^`_([cbd^eY+Y\XZfg[\^`hi_8syncX�Y\�d|ðfq^`XN_d[�[ch#k0ncXZfqm`�pzdX#fghi�Mkpstn�^�Y�hi_pYN��ÿ#Xg^`[cb0XNn � � ���
ç��
_0hin!�@st��odn\^`_d[cb0Ú�¸Ibps�wiX!�SXNXN_u[cXZY\[cXZz�hi_I[qb0X²Y\kdm�^�fgXNÚ��\�0_pfg[\^`hi_ak0nqhi�dm`XN�{�

Ü»XZfNs�m�mä[cb0X�^`_d^`[\^es�m�nc�dm`X(Y\XN[]Y ��hin#k0nch��Mhi[cXNnFncXZfghi~�_d^}[�^}h�_�st_pz�Y\kdm�^�fgXNÚ��\�0_pfg[\^`hi_�zdXN[qXNnc�(^`_pst[\^`hi_ufghincÚ
ncXZfg[\m`o�fNst[cXN~ih�n\^`�NXZz . ì�� sy_pz�Þ / �x�+ncXZY\kpXZfg[�^}w�Xgm}oi�Fhy�![cb0X�Xgj�st�	kdm}XZYØ�aù#XN_pfgXi� XZsifqb�ht��[cb0XðY�olY\[qXN�xY
kdm`hi[c[cXZzð^`_�³@^`~i�0nqX²á0��í � ^`�Mk0nqh±w�XZYF�0kphi_u[cb0X�^`_d^}[�^�s±mänc�dm`XZYN��ê hi�Mkpstn\^`_0~�hi_dm`oI[cb0X8Y�olY\[qXN�xYF[cbpst[%k0nchiÚ
zd�pfgX<ncXgòp_0XZz	nc�dm`XZYN�0[cb0X �������:�MXN[cb0h0z(^eY [cb0X<fqm}XZsyn>�»^}_0_0XNn�� �#_�[cb0X�[cn]s�^`_d^`_0~(Xgj�st�	kdm}XZYØ�0[cb0X�XNncnchin
n]st[qXM��hin(nc�dm`XZY(Xgj0[cn]sifg[cXZz��do�������� ^eYMYrm�^`~ibd[\m`o��Fhin]Y\X�[cbpst_ �������
ç��
���0�0[xY\�0kSXNn\^`hin�[ch{[cb0XInq�dm}XZY
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Xgj0[cn]sifg[cXZz��pYr^`_0~���� �0é ç<��� �#_�[cb0X([cXZY\[\^`_0~{Xgjpst�Mkdm`XZY�[cb0X�������� nc�dm`XZY(stncX(�(�pfqba�MhincXMsifNfg�0ngst[cX
[cbpst_��phi[qb � � ���
ç���sy_pz���� �0é ç<����! �#_0XNÚ�[]s±^ºm`XZz¦�¦kps�^`ncXZzdÚ�Yqst�Mkdm`XIû�Ú�[cXZY\[]Y»^`_pz�^�fNsy[cX([cbpst[%� hin%�phi[cbuzdhiÚ
�xs�^`_pY�[cb0X�������� nc�dm`XZYMstnqXxY\�0kpXNn�^}h�nM[ch{[qb0X ��� �0é ç<��nq�dm}XZY��F^`[cb�ëië0� . � fghi_dòÄzdXN_pfgXi�-¶i[]st[�^�Y�[\^efNs�m
fghi�Mkpsyn\^eY\hi_pYF[ch �������
ç��{stncX<_0hi[#��sizdX²zd�0X²[ch�mesifq¸Iht��[cb0X(stk0k0nchik0n�^�sy[cX²z0st[]s���hin	� � ���
ç��
��#

5+XNnqbpstkpY+[cb0XF�Mh�Y\[�Y&^}~�_d^ºòÄfNsy_�[ ncXZY\�dm`[�^`_M[cbd^eY Y\XZfg[\^`hi_(^eY�[qbpst[Z�thi_([cb0XF[cXZY\[�^}_0~�Xgj�sy�Mkdm`XZYN�i[cb0X%XNncnchin
n]st[qX#ht��[cb0X ������� nc�dm`XZY�^eY#Y\�0kpXNn�^}h�n#[ch²[qbpst[Fht�
[cb0X<_0XN[\�>h�nc¸lYä� nqhi�©�#bd^efqbI[cb0X�nc�dm`XZY#stncX�Xgjl[qn]sifg[cXZz¦�
! �#_0XNÚ�[]s±^ºm`XZz¦� kps�^`ncXZzdÚ�Ycst�	kdm}Xaû�Ú�[qXZY\[]Y�^`_pz�^efNst[cXI[qbpst[²[cb0X�z�^ºv
XNncXN_pfgX�^eY(Y\[]sy[\^eY\[\^efNs�m�m`o�Yr^`~i_d^�òÄfNst_d[M�F^`[cb
ëië0� . � fghi_dòÄzdXN_pfgX���hin![qb0X²k0nchi�	hi[cXNn!zdhi��s�^`_ !gû ( . � . �pz¦� ����(!ë #>st_pz{ë�ì � fgh�_dòÄzdXN_pfgX²��hin�[cb0X8Y�kdmº^efgXNÚ
�\�0_pfg[\^`hi_Ìzdh��xs�^`_ !gû ( / ��Þ0�
z¦� �c��(!ëL#g��#�ê�h�_�wiXNngY\Xgm`oi��[qb0XMXNncnchin�n]st[cX(ht�#[cb0X ��� �0é ç<��nc�dm`XZY�hi_a[qXZY\[\^`_0~
Xgjpst�Mkdm`XZYF^eY#Y�[]st[\^eY\[\^efNs�m�m`oI�Fhin]Y\X<[qbpst_x[qb0X²_0XN[\�Fhinc¸0Y+^`_{�Shi[cbIk0nchi�dm`XN�øzdhi�xs�^`_pYN� à%^�Yqfg�pYcYr^`hi_�sy[#[cb0X
XN_pz�ht��[qbd^�Y%Y\XZfg[\^`hi_{st_ps�m`o0Y\XZYFncXZs�Y\hi_pY �#bdo!������� nc�dm`XZY#stncX<Y\�0kSXNn\^`hin![qh²[cb0X<_0XN[\�Fhinc¸0Y+��nchi�H�#bd^efqb
[cb0XNoIstncX<Xgj0[cn]sifg[qXZz¦�
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� H >iúZý�HÐû �#^eY%[cb0X8sy�d^ºm�^`[\o{ht��[cb0X�Xgjl[cngsifg[cXZz�nc�dm`XZY�[chM�·^}�·^�f�[cb0X<�SXNbps�wi^`hin<ht��[cb0X�_0XN[&�Fhinq¸(� nqhi�¼�#bd^efqb
[cb0XNoMstncXFXgj0[cn]sifg[qXZz¦�ä³@^ezdXgm�^`[\o(^eY�^`�MkShinc[]sy_�[+^`_�[&�Fh<fq^`n]fg�0�xY\[]sy_pfgXZYN×�! / #¦^��
[cb0X#Xgj0[cn]s�fg[cXZz�nc�dm`XZY>syncX#[ch
�pX<�pY�XZzIsiYFs²[qh�htmS� h�n>�0_pzdXNngY\[]st_pz�^`_0~M[cb0X��pXNbps�w�^`hin#ht��[qb0X!_0XN[\�Fhinc¸¦��st_pz0!\íL#
^���[cb0X!Xgj0[cn]s�fg[cXZzMnq�dm}XZY
stncX<[qh8�SX²�pY\XZzIs�Y#s��MXN[cb0h0z�ht�ä[qn]st_pYr��XNncn\^`_0~M[cb0X<¸d_0ht�Fm`XZzd~iX²fghi_d[]s�^`_0XZz�^`_I[cb0X<_0XN[\�Fhinc¸¦��W�sy�dm}X(á0��Þ
^`_pz�^efNst[cXZYF[cbpsy[(�������ø^eYFY\�0kpXNn�^}h�n>[qh ��� �0é ç<�ust[�ncXNk0nch0zd�pfq^`_0~M[cb0X��pXNbps�wi^`hinFht�
[cb0X%_0XN[&�Fhinq¸²hi_�[cb0X
Xgjpst�Mkdm`XZY#Y\XNXN_Izd�0n\^`_0~M[cn]s±^}_d^`_0~p� ³0hin ^`_pY\[]st_pfgXi��hi_M[cb0X²Y\kdm�^efgXNÚ��\�0_pfg[\^`hi_�z0st[gs0�dnc�dm`XZY�Xgj0[cn]s�fg[cXZzM�pY&^}_0~
������� ~t^`wiX([cb0XMYcst�MXMst_pY��>XNngY!siY�[qn]s�^`_0XZz �M��
��@� Ú�_0XN[]Y²ë�á � hy�>[cb0X([\^`�MXi�¦�#bd^�m`X�nc�dm`XZY�Xgjl[cngsifg[cXZz
�do ��� �0é ç<���xst[]fqbuhi_dm`oaÝiÞ �Hht�>[cb0X([\^`�MXi����_�siz0z�^`[\^`hi_
��W�st�dm`Xxá���ÞxY�b0h±��Y#[cbpsy[<�phi[cbu�MXN[qb0hlz0Y�ht�
nc�dm`XMXgj0[cn]sifg[�^}h�_�stncX(�(�pfqb��SXN[c[cXNn²st[��(^`�(^efq¸i^`_0~{[qb0X8�SXNbps�wi^`hin�ht��[cb0X(_0XN[\�>h�nc¸I�#b0XN_u[cb0X(_0XN[\�>h�nc¸
~iXN_0XNn]sy[cXZY�[cb0XafghincncXZfg[Ist_pY\�FXNnZ�%[cbpst_��#b0XN_�^`[I~iXN_0XNngst[cXZYIst_Ù^`_pfghincncXZfg[{sy_pY\�FXNnZ�©ÿ%hi[cXu[cbpst[�[cb0X
ncXgmest[\^`wiXgm`o�kSh�hin�òÄzdXgm�^`[\o�ht�![cb0X ������� nc�dm`XZYM�%b0XN_�[cb0Xx_0XN[\�Fhinc¸0Y�~iXN_0XNn]st[qXðst_�^`_pfghinqncXZfg[xst_pY\�FXNn
ncXZY\�dm`[]Y�� nqhi�ø[cb0XMY\�0kpXNn�^}h�n·fqmesiYqYr^�òÄfNst[\^`hi_�kpXNn\��hinc�xsy_pfgX8hy�>[cb0X!������� nc�dm`XZYN��WFbpst[�^eYN�@[cb0X!�������
nc�dm`XZY�ht��[cXN_���s�^�mä[ch	ncXNkpXZst[�[cb0X�XNncnchin]Y»ht��[cb0X²_0XN[\�Fhinc¸0YN�FWFb0X<òÄzdXgm�^`[\o{ht��[cb0X�Xgjl[cngsifg[cXZzInq�dm}XZY�[qhM[cb0X
_0XN[\�Fhinc¸0Y�h�_I[cXZY\[\^`_0~MXgjpst�Mkdm`XZY !&z0st[]s(_0h�[»Y�b0h±�%_'#�^eY!Yr^`�(^�mestnZ�
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W@h²�pX��pY\Xg���dm��0[cb0X#Xgj0[cn]sifg[qXZz(nc�dm`XZYF�(�pY\[�_0h�[�hi_dm`oM�SX�sifNfg�0ngst[cXi�i[qb0XNo·s±m�Y�h8�(�pY\[ �pX/B ;?>iúGF DNû�ü<;�>iü 6 ý�úZ�
ö�bd^�m}Xust_�^�m�m}Ú�zdXgòp_0XZzÖfghi_pfgXNk0[Z��[cb0XNnqX{stncX{Y\XNwiXNngs�m>�#s�olY�^`_��#bd^efqbCã]�0_pzdXNn]Y�[]st_pz0st�d^�m�^`[&o0å-�(^`~ib�[(�SX
�MXZsiY��0ncXZz¦� �#_0X(stk0k0nch�s�fcb�^eY%[ch(m`h�h�¸{st[!Y\[]sy[\^eY\[\^efNY#zdXZYcfgn\^`�d^`_0~I�#b0htm`X(Y\XN[]Y%ht�änq�dm}XZYØ��÷�_�s�m`[cXNnq_pst[\^`wiX
^eY+[ch%m}hdhi¸²st[@^`_pz�^`wi^ezd�ps�m¦nc�dm`XZY�st_pz�[cnco<[ch!zdXN[qXNnc�(^`_0XF^��p[cb0XNo8syncX��MXZsy_d^}_0~y� �dm���WFb0X�� hymºm`ht�F^`_0~²Y\XZfg[\^`hi_pY
k0ncXZY\XN_d[#ncXZY��dm}[gY#hi_I�Shi[cbIht��[cb0XZY\X<�	XZsiY\�0ncXZYN�
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WFbd^eY�Y�XZfg[\^`hi_ðfgh�_�[]s±^}_pY+nqXZY\�dm`[]Y [cbpst[�fqbpstn]sifg[cXNn�^}�NX%[cb0X#fghi�Mk0ncXNb0XN_pYr^`�d^�m�^e[\oxhy�TY\XN[]Y�ht�Änq�dm}XZY��pYr^`_0~([cb0ncXNX
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Î�?iÀ � ê XNnc[]s�^`_dm`o{Yr^`�NX<^eY%ht�ä��st�\hin#fghi_pfgXNnc_I^`_azdXN[cXNnc�·^}_d^`_0~��#b0XN[cb0XNn�hin#_0hi[�s(nc�dm`XMY\XN[F^eY!fgh��Mk0ncXNÚ
b0XN_pYr^`�dm`Xi�¦��hin<Y\XN[]Y%�F^`[cbImestnc~�X²_d�0�8�SXNn<ht��nc�dm`XZY<fNst_{�SX·z�^�|ðfg�dm`[Z�S^��F_0hi[#^`�MkSh�YcYr^`�dm`Xi�
[qhM�0_pzdXNn]Y\[]sy_pz
�doab��0��st_pYN�u³@^}~��0ncXðá���í . siz0zdncXZYqY\XZY�[cb0XM^eYcY��0XIht�!nc�dm`XNÚ�Y\XN[MYr^`�NXI�doakdm`hi[c[\^`_0~uXZsifqb�nc�dm`XNÚ�Xgj0[cn]sifg[�^}h�_
�MXN[cb0h0z	^`_{sMY\kpsifgX²Y�kpst_0_0XZz���o�[cb0X<_d�0�(�pXNn#ht�+Xgjl[cngsifg[cXZz	nc�dm`XZY!st_pz�[qhi[]s�m¦_��0�(�pXNn%ht�äst_d[cXZfgXZzdXN_d[]Y
^`_a[cb0h�Y�X²nc�dm`XZYN�	ê�hi�0_d[\^`_0~Inc�dm`XZY²st_pzust_d[cXZfgXZzdXN_d[]Y%��hin![qb0X8nq�dm}XZY�Xgjl[qn]sifg[cXZz´��o � �����V^eY�m}XZYqY�[cbpst_
Y\[cngs�^`~ib�[�� hinq�»syn]z¦�
siY²Y&^}�	kdmº^�òÄfNst[�^}h�_��xs�oI^`_pfgncXZs�Y\XI[cb0XM_d�0�(�pXNn(ht�#nc�dm`XZY(st_pzanqXZ�i�d^`ncX�[cb0X�ncXN�pY\XMht�
Y\hi�	X!st_d[cXZfgXZzdXN_�[gYN��WFb0X<z0st[]s�^}_I�Shi[cbI³@^`~i�0ncXZYFá0��í . sy_pzxá0� íiÞ<�dm�^`[cb0Xgm`o�^`~i_0hincX�[cb0XZY\X<fghi�Mkdm�^efNst[\^`hi_pYN�
ncX�EpXZfg[\^`_0~�hi_dm`oI[cb0X²nq�dm}X(st_pz{sy_�[cXZfgXZzdXN_d[!fghi�0_d[]Y%ht���0_pYr^`�Mkdm�^ºòpXZz�nc�dm`X8Y\XN[]YØ�>³�hin#[cn]s±^}_0XZz�_0XN[\�Fhinc¸0YN�
[cb0X²fghi�0_d[Fht��st_�[qXZfgXZzdXN_�[]Y�^`_pfqm`�pzdXZY�XZsifqb�mº^`_0¸I�#b0hdY\X<�FXg^}~�b�[ ^eYF�F^`[cbd^`_{[\�Fh(hin]zdXNn]Y ht�+�xst~i_d^`[c�pzdX<ht�
[cb0XF�d^esiY�h�_M[cb0XF�0_d^`[�ncXZfgXg^`w�^}_0~([cb0X»mº^`_0¸¦��öaXg^`~ibd[]Y�hy�0m}XZYqY\XNn#Yr^`�NX!stncXF_0hi[�fghi�0_d[cXZz(�SXZfNst�pY\X#[qb0XNo²bps�wiX
m�^`[c[\m`X<Xgv
XZfg[Z��÷%m�Y�h²^`_pfqm`�pzdXZz´^`_{³@^}~��0ncX�á���í . syncX![qb0X#^`_d^`[\^es�mäY\XN[Fht�
nc�dm`XZY ^`_IXZsifqbIzdhi�xs�^`_{st_pz	[cb0X<Y\XN[
ht���pY�Xg� �dm�nq�dm}XZY»k0nchlzd�pfgXZz´��o �������
ç��{s�� [qXNn�[cn]s±^}_d^`_0~�hi_Is�m�m / ìiÞ�k0nchi�Mhi[qXNn>Xgjpst�Mkdm`XZY<Û32{hdhi_0XNo0ë / s�ß��

W+st¸�^`_0~�[cb0X´^`_d^}[�^�s±m²nc�dm`X�Y�XN[]Y(^`_�XZsifqb zdhi��s�^`_ siY�saY\[]sy_pz0stn]z���hin(^`_d[cXNnck0ncXN[gst�d^�mº^`[\oi��[cb0X{nq�dm}XZY
ncXgòp_0XZz��do��������
ç���stncX�m�^}¸�Xgm}o�[ch��pX²XZs�Y\oI[ch��0_pzdXNn]Y\[]st_pz¦� !&ÜFXZfNs�m�m��¦b0ht�FXNwiXNnZ�0[cbpsy[#[cb0XZY\X�nc�dm`XZY<stncX
_0hi[�kpstnc[\^efg�dmestn\m`ousifNfg�0n]st[cXi� #·ÜF�dm`XZY�Xgjl[cngsifg[cXZz��do � ����� stncX(s�meY\h	mº^`¸iXgm`ou[chM�SX(XZsiYr^�m`o{�0_pzdXNn]Y\[qh�h0z �
[cb0XNo�bps�wiXIw�^`nc[c�ps�m�m`o�[cb0XuYcst�MXI_d�0�(�pXNn�ht�<nc�dm`XZYIst_pz�st_d[cXZfgXZzdXN_d[]YMsiY·[cb0XI^`_d^`[\^es�m²nc�dm`X�Y�XN[]YN� �#_
[cb0X�hi[cb0XNn(bpst_pz¦� [cb0X�nc�dm`XZY ��� �lé ç<�ÙXgjl[qn]sifg[]Y�stncXI�(�pfcb-m`XZYcY�m�^`¸iXgm`o�[chu�pX{fghi�	k0ncXNb0XN_pYr^`�dm`Xi� !c¶iXNX
W+st�dm`XZY!á0� Ý8sy_pz{á0��ë���hinFXgj�sy�Mkdm`XZY#ht��nc�dm`XZY%Xgjl[cngsifg[cXZz��do �������Vst_pz ��� �0é ç<���0ncXZY\kSXZfg[\^`wiXgm`oi��#

��ÂpÔNÀ0ÈtÀ0ó
ÀSÂpÔZÏ{Ë+À0ÍuÍ 7TÒ�À �:÷µY\XZfghi_pz�^`�MkShinc[]st_d[²~ym}h��ps�m>Y\[]st[�^�Y�[\^ef�^eY²[qb0XM_��0�(�SXNn²ht�!st_d[cXZfgXZzdXN_d[]Y
kpXNn�nc�dm`Xi������[cbd^eYFw±s�m`�0X�^�Y»mestnc~iXi�l^}_pz�^`w�^ezd�ps�m�nc�dm`XZY!syncX<�0_dm�^}¸�Xgm}o�[chM�SX<�0_pzdXNn]Y\[]st_pz0sy�dm}XIÛ5C nc�0_0_0XNn . Þtß��
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³0�0nq[cb0XNnc�MhinqXi�Z_0XN~�sy[cXZz<st_d[cXZfgXZzdXN_�[gY�siz0z�[ch#[cb0X�z�^�|ðfg�dm`[\o²hy�lXNwts�m`�pst[\^`_0~<nc�dm`XZYFÛ�ÿ%XZYcYr^`XNn]Þií�ß��+ù#ht�FXNwiXNnZ�
[cb0XFXgv
XZfg[]Y�hy�p_0XN~�st[cXZzMsy_�[cXZfgXZzdXN_d[]Y�stnqX»z�^�|ðfg�dm`[F[ch²���pst_d[\^�� oi�+öaXg^`~ibd[cXZzMst_d[cXZfgXZzdXN_d[]YN�dY\�pfcbMsiY+[qb0h�Y\X
stk0kSXZstn\^`_0~�^`_ �������Qnc�dm`XZY<st_pzI�%bd^�fqb�^`�Mkdm�^�fq^`[\mÐo�stk0kpXZsyn#^`_u[cn]s�^`_0XZz�_0XN[\�Fhinc¸0YN�pfqm`hi�pz�[cb0X²kd^efg[c�0nqX
���0nc[cb0XNnZ�CWFbd�pYN�!³@^`~i�0nqX�á���íiÞ-[]st¸iXZY�saw�XNnco Yr^`�Mkdm`X�syk0k0nch�sifqb�[ch{�\�pzd~t^`_0~�nc�dm`XZYIh�_�[cb0Xu�psiYr^eY�ht�
st_d[cXZfgXZzdXN_d[]YN�!� sifqb{�pstn<fghi_pYr^eY\[]Y�hy�>sxY\[gsifc¸�[cbpst[�ncXNk0ncXZY�XN_�[]Y%[cb0X(Yr^`�Mkdm`XxY\�0�µht��[cb0X²_0XN~dst[\^`wiXMst_pz
kphdYr^`[\^`wiX8st_d[cXZfgXZzdXN_d[]YF[ch�st_{s�wiXNn]st~iX�nc�dm`Xi�

�#_u[cbd^eY��MXZsiY\�0ncXi�
s�Y#�F^`[cb-nc�dm`XNÚ�Y\XN[8Yr^`�NXi� �������
ç��{^eY�[cb0XMfqm`XZstn��F^`_0_0XNnZ�8W»b0X ������� nc�dm`XZY�stncX
Yrm�^`~ibd[\m`o�m�sync~iXNn#[cbpsy_���� �lé ç<�unc�dm`XZY!st_pzIfgh�_�[]s±^}_I�	hincX�_0XN~�st[\^`wiX²st_d[cXZfgXZzdXN_d[]YN�F¶i[�^ºm�m��¦�ph�[cbI�MXN[cb0h0z0Y
ncXN[c�0nq_�nq�dm}XZY�[cbpst[<stncX��>Xgm�m��F^`[cbd^`_a[qb0X²m�^`�(^`[]Y�ht��bd�0�xst_afghi�Mk0nqXNb0XN_pYr^`�d^ºm�^e[\o�Û32I^�m�m`XNn . Þ�ß !r�0�0[<ncXZfNs�m�m
[cbpst[ �������QXgjl[cngsifg[]Y �xst_doM��XN�FXNn#nc�dm`XZYI#]�

7²É@ÂTÏ�ÎeÏØÔNÀpÂ
ÈtÇ � ³@^`_ps�m�m`oi�¦[cb0X�ã fghi_pY&^�Y�[cXN_pfgolå	ht��nc�dm`XZYF^eY»^`�Mkphinq[]st_d[#�pXZfNst�pY�X<^���[cb0X<Xgj0[cn]sifg[cXZz�nq�dm}XZY
w±synco¤fghi_pYr^ezdXNn]st�dm`o¤�SXN[&�FXNXN_¤[qn]s�^`_d^`_0~ Y\XZYcY&^}h�_pYN��^`[I^eY{z�^�|ðfg�dm`[u[ch�siYqfgn\^`�pX�st_do¤Yr^`~i_d^�òÄfNst_pfgX�[ch�s
kpstnc[�^�fg�dmestn�nc�dm`XxY\XN[Z�MW»b0XNncXMstncXMY\XNwiXNn]s±m��»s�o0Y#[qh{zdXN[cXNnc�(^`_0XM[cb0X�fghi_pYr^eY\[cXN_pfgouht�F[&�Fh�hin<�MhinqX·Y�XN[]Y
ht��nq�dm}XZYØ��÷�nc~i�pst�dm`oM[qb0X<�pXZY\[#�#s�oi��sy_pzIfgXNnc[]s�^`_dm`oI[cb0X��Mh�Y\[F[cb0hinqhi�0~ib
��^eYF[ch²[qXZY\[FXZsifcbInq�dm}X²Y�XN[#�F^`[cb
XNwiXNnco(kSh�YcYr^`�dm`X#^`_0k0�0[#st_pzMfgh��MkpstncX#[qb0X!sifg[\^`hi_pY�ht�
XZsifcb�Y\XN[Z��ù%ht�FXNwiXNnZ�t[cbd^eYFstk0k0nch�s�fcb�^eY�^}�	kph�YcY&^}�dm`X



�����d�Ì���&� ���F$\,u��"	���x$\"¼���������x�+�#� � �
$N�F"¼�����(���
�»� Ý /

; Æpô�Ò�À 
 ��� : � 7�Ê�ô+À0Í�ÉpÑ{ÈiÒ�ÆpÏZÏ�Î���ÈtÆ0ÔZÎ�É
Â¼ó�Î �>À0Í�ÀpÂ
ÈtÀ0ÏuÆ¦Ê�É@ÂÄÓ¤ÔtÕ¦À¤Í 7TÒ�ÀlÏ�À>=
ÔZÍ�ÆpÈtÔNÀ0óHÑ\ÍZÉ@Ê
ÔtÕ
ÍZÀdÀ{ÔZÍ�ÆpÎ�ÂÄÀ0óÖÂÄÀdÔgÅ8É¦Ítõ
Ï �

ÿ%�0�(�pXNn#hy�
5�nch��dm}XN� �äj�sy�Mkdm`XZY ������� ��� �lé ç<�
5�nch��Mhi[cXNn / ìiÞ / á
¶ikdm�^�fgXNÚ �y�0_pfN[\^`hi_ / ìiìiì ï±Þ / ëiá

��hinF^`[!fghi�dmez�ncXZ���d^}nqX²[cXZY\[�^}_0~	�0k{[ch / ì 	 ½ fghi�(�d^}_psy[\^`hi_pYF��hin#[qb0X<k0nchi�Mhi[qXNn>k0nqhi�dm`XN� st_pz�st�ph��0[ / ì 	 �
fghi�(�d^`_pst[\^`hi_pY»� h�n>[qb0X8Y\kdm�^efgXNÚ��&�0_pfg[�^}h�_ak0nchi�dm`XN�{� � �

C XZfNst�pY�XIht�![cb0XZY\X{fgh��8�d^`_pst[qhin\^efIk0nch��dm}XN��YN�>fgh�_pYr^eY\[cXN_pfgo-^�Y	�MXZsiY��0ncXZz���o-[cn]s�^`_d^`_0~�[qb0ncXNXI_0XN[cÚ
�Fhinc¸0YN��z�^�v
XNn\^`_0~ahi_dm`o��doÌYrm�^`~ibd[Mn]st_pzdh��M_0XZYcY�^`_�^`_d^`[\^es�m�m�^}_0¸��FXg^`~ibd[]YN���»^}[qb�s�m�m!ht�<[cb0XIXgj�sy�Mkdm`XZYN�
ù%XN_pfgXi�
[cb0XMh�_dm}ouz�^�vTXNnqXN_pfgXZY²�SXN[\�>XNXN_u[cb0X([cngs�^`_0XZzu_0XN[\�>h�nc¸lY�stncX !&s #>[cb0X·^}_d^`[\^es�m#Y\[]stnq[\^`_0~ðfghi_dòp~��0Ú
n]st[�^}h�_pYFht��[cb0X<_0XN[\�Fhinc¸0Y�!��#bd^efqb{wtstncoIhi_dm`oI�do{Y\�xs�m�m�n]sy_pzdhi� kSXNnc[c�0nc�psy[\^`hi_pY#[qhM[cb0X<_0XN[\�Fhinc¸=#>st_pz
!��'#+[cb0X#hin]zdXNn�^`_I�#bd^efcb�Xgj�sy�Mkdm`XZY>syncX#k0ncXZY\XN_d[cXZz¦��Ü»�dm}XZY»Xgjl[cngsifg[cXZz���nchi�C[cb0XZY�X!_0XN[\�Fhinc¸0Y�stncX#[qXZY\[cXZz
st~�s±^}_pY�[#[cb0X²Xgjpst�Mkdm`XZYN�¦st_pz´[cb0X²_d�0�(�pXNn�ht�äXgjpst�Mkdm`XZY»� h�n#�#bd^efcbu[cb0X�[cb0ncXNX²Y\XN[gY#ht��Xgj0[cn]sifg[cXZz�nq�dm}XZY
zdh{_0h�[²st~incXNX�^eY²fghi�0_d[cXZz¦��WFbd^eY<�MXZsiY��0ncX(^eY<�dm�^`_pz�[chI�#b0XN[cb0XNn�hin<_0hi[<[cb0X	nc�dm`XZY8syncXMfghincncXZfg[Z�S^`[�^�Y
fghi_pfgXNnc_0XZz�h�_dm}o	�F^`[cbx�%b0XN[cb0XNnF[cb0X!nq�dm}XZY»�xst¸iX#[qb0X�Ycsy�MX!zdXZfq^eYr^`hi_
�#WFb0X�ncXZY\�dm`[]Y ht�
[cbd^eYF[cXZY�[>stk0kSXZstn
^`_�W+st�dm`Xðá0�}ï��)�#_-�phi[cb�zdhi�xs�^`_pYN��� ����� Xgjl[qn]sifg[]Y�nc�dm`XZY�[cbpst[²stncXMfghi_pY&^�zdXNngst�dm`o��Mh�ncXMfghi_pYr^eY\[cXN_d[
[cbpst_���� �lé ç<�ä�SsZw�XNn]st~t^`_0~Mst�ph��0[#hi_0X<^`_pfghi_pY&^�Y�[cXN_pfgoI��hinFXNwiXNnco�[cb0ncXNX��xsizdX<�dox[cb0X
��� �lé ç<��nq�dm}XZYØ�

÷�Y&mº^`~ibd[\m`o8z�^�v
XNncXN_d[�stk0k0nch�s�fcb�[ch!zdXN[cXNnc�·^}_d^`_0~(fghi_pYr^eY\[cXN_pfgo�^�Y+[qh#m`hdhi¸²st[+[cb0X�XNncnqhin]Y@�xsizdX>zd�0n�^}_0~
ncXNkSXZst[cXZz / ìtÚÐ��htmez²fgnchdYcY\Ú�w±s±mº^ez0st[�^}h�_Mnc�0_pYN� ¶ikpXZfq^�òÄfNs�m�m`oi�d^��Ä[qb0X�nc�dm`XNÚ�Xgj0[cn]sifg[\^`hi_	�MXN[cb0h0z�^eY�fghi_pYr^eY\[cXN_d[\m`o
k0�dm�m�^}_0~uhi�0[<[qb0X·Yqst�MX�^`_d� hinq�xst[\^`hi_
�@[cb0XN_u[cb0X(Xgjl[cngsifg[cXZz�nc�dm`XZY²Y\b0h��dm�z��xst¸iX([cb0XMYcst�	X8_d�0�(�pXNn<ht�
XNncnch�n]Y�hi_uXZsifqb�fgnch�YcY�Ú�w±s�m�^ez0st[\^`hi_�nc�0_
�Mù%XN_pfgXi��s{fgh�_pYr^eY\[cXN_d[<�MXN[cb0h0zaY\b0hi�dmez-bpsZw�X·s	m`ht�©Y\[]sy_pz0stn]z
zdXNw�^�sy[\^`hi_�^`_{[cb0X�_��0�(�SXNn#ht��XNncnqhin]YN��WFbd^eY ^eYFXgjpsifg[\m`o��#bpst[ ^eYFhi�pY\XNncw�XZz(��hinF[cb0X��������:�MXN[cb0h0z �d^`[]Y
Y\[]sy_pz0stn]zIzdXNw�^�sy[\^`hi_I^eY»m}ht�FXNn#[cbpsy_I�phi[cb���� �lé ç<��sy_pz�[cb0X²[cngs�^`_0XZz �M��
��@� Ú�_0XN[]YN�


�Â
ó�Î�Á�ÎÐó 7¦ÆpÒ#ÈtÉ@ÊÌË+ÍZÀSÕ¦ÀpÂ
ÏZÎÐô�ÎÐÒÐÎ`ÔgÇ

�#m`hi�ps±m8Y\[]st[\^eY\[�^�fNY�stncX�Y��d|ðfq^`XN_�[�[ch�^`_pz�^�fNsy[cX��#b0XN[cb0XNn�hinI_0hi[{s��%b0htm`Xanc�dm`XÌY�XN[�^�Y´m�^`¸iXgm`o¤[ch��SX
fghi�Mk0nqXNb0XN_pYr^`�dm}Xi� �#_pfgX<^`[�bpsiYF�pXNXN_uzdXN[cXNnc�(^`_0XZz�[cbpst[�s(nc�dm`X8Y\XN[»^�Y%kph�[cXN_�[�^�s±mºm`o{fghi�	k0ncXNb0XN_pYr^`�dm`Xi�¦^`[
^eY�_0XZfgXZYcYcstnco-[chIm`hdhi¸ast[<^`_pz�^`wi^ezd�ps�m<nc�dm`XZY(st_pz�siYcY\XZYcY�[cb0Xg^`n(�MXZst_d^`_0~p�uW
h��xst¸iXM[qbd^�Y(siYqY\XZYcY\�MXN_d[Z�
nc�dm`X8Y�XN[]YFXgj0[cn]sifg[cXZz��do�[cb0X�������� st_pz ��� �lé ç<��syncX²fgn\^`[\^efNs�m�m`o{Xgjpst�(^`_0XZz¦�

W+st�dm`XZY(á0��ÝIst_pz�á0��ë�k0nqXZY\XN_�[�[cb0X�nc�dm`XZY
������� st_pz ��� �lé ç<��Xgjl[cngsifg[<��nchi� [cb0XxYcst�	XM_0XN[\�>h�nc¸
��hin#k0nchi�	hi[cXNn#ncXZfgh�~i_d^`[\^`hi_
�<C XZfNst�pY\X(nc�dm`XMY\XN[]Y%Xgj0[cn]sifg[cXZz��do���� �0é ç<��fNsy_{�pX(wiXNnqo�m�sync~iXi�d��hin�[cb0XZY\X
[]st�dm`XZY� "�st_pz  % !r�pXZst�ñ�F^ezd[cbpY �pY\XZzxzd�0n�^}_0~([cb0X�Y\XZstn]fqbMht�¦nc�dm`X�Y\kps�fgX1#ästncX%ncXZY\kpXZfg[�^}w�Xgm}oIY\XN[�[ch�òpwiX
��`�d1����� � $�� ��$�^ )�������
�# .f���E��
�&������S�,���/ ��B��.��X�,���S&�=O��.E�S4��!��	?��
�#��)0/0 3 .����156�,#�#�4��*�����\��.-�,� ��&?4L(�&�4� �%L��	?�� �47�����

&����'�*�� � ���&?� (�&�� T����7���+��&���#\�7��
h#���(�&���% 5Y���SPY&?4! �%A����Z��)G���k��%$�^ *�� � ��&\��	��� �47�����L�� � ��.E�X�7&�#�#+��T� ��B#��! ���(��/C�D�4E��(��+��&?�
(�&?�*T����7���+��&���#�0



��� �����	��

�����������������������	��

��� 
��"!�#�$&%��	'�'

(*),+
-/.10 243658789;: <=:,>?.@989BA -4.@CED8F�GIHJ.IK >L9;),MN>LC�2
ONPRQTS�Q;UIV�P�WYX[Z�\^]N_@`LacbedfZI\^]c_@`�g?h6i
ZI\j]N_@`LXNacb ZI\j]N_@`LXIg�hkWlX[mnQ;onpNXIg^qsrYXcXNXNt;u�XcXNX;vxwzyT]�{
WlXIg?h1|[qxilh[}~]�U���pNXNaN��rYXcX;vNv��;ucv�X6w^��� ]�QLU�g"Q;onpNXIg^qsrYXcXNX;�N��XcXNXN�6wNi

g�ilb[}~]�U���pNXNaN��rYXcXNXNX;v�tctNX6w^��� ZI\j]N_@`LXIg�h
h6ilb[}~]�U���pNXNaN��rYXcXNX;Z�tNXcXNX6w^��X WlXIg?h1|=a6ilh[}�]�Ue��pcXIg^q�rYXcX;vNuNv�XcX;v�X6w^���
g�ilb[}~]�U���pNXNaN��rYXcXN�N�;u��c�NX6w^�@i g�il�[}�]�Ue��pcXIg^q�rYXcXNXNXNXN�Lu�XNX6w^���

ZI\j]N_@`LXNacb h6il�[}�]�Ue��pcXIg^q�rYXcXNXNXN�;ucv�XNX6w^��X
WlXIg?h1|=b6ilh[}~]�U���pNXNaN��rYXcX;v�XN�NXcX;uxw^��� h6il�[}�]�Ue��pcXIg^q�rYXcXN�T��tNtctN�NX6w^��i

a6i�g~}~]�U���pNXNaN��rYXcXNXN�;v�XcXNX6w^��� ZI\j]N_@`LXIg�h
g�il�[}~]�U���pNXNaN��rYXcXNXNXNtNXct;vxw^��� WlXIg?h1|=a6il�[}�]�Ue��pcXIg^q�rYXcX;vNu�X;uRX;v�X6w^���
g�ilb[}~]�U���pNXNaN��rYXcXNXNtNXNXLu�X6w^��X a6ilh[}�]�Ue��pcXIg^q�rYXcXN�NXNXNtcXNXNX6w^���
g�ilb[}~]�U���pNXNaN��rYXcXNXNXNXNXc�Nt6w^��X g�ilh[}�]�Ue��pcXIg^q�rYXcXNX;v�XNXcX;u�X6w^��X
g�il�[}~]�U���pNXNaN��rYXcXNt;uN��XcXNX6w^��X g�ilh[}�]�Ue��pcXIg^q�rYXcXNtN�NXN�cXN�NX6w^��X
a6i�g~}~]�U���pNXNaN��rYXcX;u�XNXNXcXNt6w^�@i a6ilh[}�]�Ue��pcXIg^q�rYXcX;u�XNX;vRXNXNX6w^��i

ZI\j]N_@`LXNacb�WYX=pcXNaN��rYXNtNXLv��;u�tNX wNi ZI\j]N_@`LXIg�hkWlX pNXIg^qsrYX;vcuN�Nu�X;vRXNX6wNi
ZI\j]N_@`LXNacb�WYX=pcXNaN��rYXNX;vcv;��XNt;u
wNi

�������,�;�L� ��������� �N¡e¢����;£?¤¥£j¦;§��?�
� ��¨©¨Y�^¡ª§*�L¨�«?�^¡�¨�«?�;£­¬�®I¯
®N��®I�;£�°�±²�
³ £^¨Y´Yµl¶1¡4��¨�·L¡¸£j§¹¨�«?�º£;·L¢��L�^¡­�?�z��£�»^� �;§¼��°1¤¥£E¨�«��¾½��T¡¿��£j¨�«���§¼��§º�;£j¨Y��»À��°L�^£^¨©§Á¨�«?�^¨Â¢��^¨Y»�«Á¨�«��
¦c¤ Ã?�^£&§¼�ÀÄN·���£�»��?���N��®�£^¨Y´YÅ�Æ���ÇÂÈ Æ ÆeÆ�±ÂÆ Æ�¯ÉÆ Æ�ÊËµxÌe��·;� °É¡¿��¨�·;¡ £E�­Ì�«?�^£Â¢��^¨Y»^«?��°Â�^¦c�?¤¥£^§Y¨�¨�«��
§¼�ÀÄN·���£�»��&Å�Æ���ÇÂÊ ¬ ¬ ¬x±@¬ ¬ ¬ ¬e¬�Ê��

ÍNÎ,Ï¾Ð�Î@Ñ�Ò&Ó�Ô@ÑLÕ�Ñ8ÖNÍ;×4Ø@ÑLÕ8ÍNÙÀÑ&Ú�Ð�ÐºÕ�ÛÁÍc×ª×�Ú�ÐºÏIÑ^×�Ü¿ÖBÑ?Ù&Ù�ÑLÍ�Õ�Ð�Î,ÍRÝI×¿Þ�Í�ß?ß^Ø@ÙjÍNÚÀÑ8Ù�ØI×4Ñ¹Õ�Ñ?ÚjÕ?à�Ú�Ô@Ñ?ÞºÑLÍ�ßÀÔáÛEÍNâ�Ñ
ÍNÝ�Ð�Ø@Ú ��ãIä Û¹Ð�Ù�Ñ�Ñ?Ù�Ù�Ð�Ù^Õ�Ú�Ô,ÍNÎºÚ�Ô@Ñ&Î@Ñ?Ú�å�Ð�Ù�â@Õ�æçÙÀÐ�Ûèå­ÔIÜ ßÀÔáÚ�Ô@Ñ?ÞºÍNÙ�Ñ&Ñ^é@Ú�ÙjÍ�ß^ÚÀÑLÏeÒ

ê ÔIÜ�×4Ñ­Ú�Ô@Ñ�Ù�ØI×4ÑLÕ�Ñ^é@Ú�ÙjÍBß^Ú�ÑLÏfÝ�Þ D�F�GIH Ü4ÎÁÓ
ÍRÝI×¿Ñ�ë@Ò � ÍNÙ�Ñ­Õ�Ð�Û¹Ñ?åìÔ,ÍNÚ
ÛÂØ@Ù�âIÞ�í�ÚÀÔ@Ñ?ÞîÍNÙ�Ñ�ÖNÍ�Õ�Ú�×4Þ8ÛÉÐ�Ù�Ñ
ß^Ð�Û¹ï@ÙÀÑ?Ô@Ñ?Î,ÕðÜ4ÝI×¿ÑÉÚ�Ô,ÍNÎºÚ�Ô@ÑfÎ@Ñ?Ú¼å�Ð�ÙÀâÁÐNæ�ë�ñ�ñBñ&×�Ü4Î@â@ÕìæçÙ�ÐBÛèå­ÔIÜ ß�Ô~Ú�Ô@Ñ?Î"ß?ÍRÛ¹Ñ�Òóò~Ð�ÙÀÑ?ÐcÖBÑ?ÙLíIÚ�Ô@Ñ8Ù�ØI×4ÑLÕ�Ü4Î
Ú�ÔIÜ ÕÂÚjÍRÝI×¿Ñáß?ÍRÎ�Ý,ÑºÙ�Ñ?å­Ù�Ü¿ÚÀÚ�Ñ?Î=Ü4ÎôÍ~æçÐBÙ�ÛõÖ�Ñ?ÙÀÞöÕðÜ4ÛÂÜ�× ÍNÙEÚ�ÐáÐBÎ@ÑºØ,Õ�ÑLÏ[Ü4ÎôÚ�Ô@ÑºÝIÜ4ÐN×4Ð�÷NÜ ß?Í;×&ß^Ð�Û¹ÛÂØ@ÎIÜ4Ú¼Þ
ø�ù Ú�ÐBÙ�Û¹Ð�ú�ñTûYí@Î,ÍNÛÉÑ^×¿ÞEå�Ñ^Ü4÷�Ô�ÚìÛÁÍNÚ�Ù�Ü ß^ÑLÕ?Ò

ü Î@Ñ&ÛEÍNý�Ð�Ù�ï,ÍNÚÀÚ�Ñ?Ù�ÎÉÜ/ÕìÍNï@ï,ÍNÙ�Ñ?ÎIÚ*Ü¿ÎºÚÀÔ@Ñ&Ù�ØI×4ÑLÕ�Ñ^é�ÚÀÙjÍ�ß^Ú�ÑLÏÉÝ�ÞEÝ,ÐBÚ�Ô D8F�G�H ÍRÎ,Ï�þeÿ���������Ò ù ï�ÑLßÀÜ�æ	�
Ü ß?Í;×�×4Þ�í8Ú�Ô@Ñ�Î@Ñ?Ú�å�Ð�Ù�â=×4ÑLÍNÙ�Î@ÑLÏ Ú�ÐôÏBÜ Õ�Ù�Ñ?÷�ÍNÙ^Ï�
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�Ù�ØI×4ÑLÕáÍRÙ�Ñ1Í;× Õ�Ð
ÏIÙ�Ð�ï@ï�ÑLÏ~Ý�Þ���� �"!���# ø ò~Ð�Ð�Î@Ñ?Þ@ú�$LÍ;ûYí å­ÔIÜ ß�Ô1Õ�Ø@÷�÷BÑLÕ�ÚjÕ�Ú�Ô,ÍRÚzÏIÙ�ÐBï@ïIÜ¿Î@÷EÚ�Ô@ÑLÕ�ÑÂÙ�ØI×4ÑLÕìÜ ÕìÎ@Ð�ÚzÍRÎ"ÍNÙ�Ú�ÜªæYÍ�ß^Ú
ÐNæ�%&�('*)�)1Ý@Ø@Ú&ÙjÍRÚ�Ô@Ñ?Ù	ÚÀÔ,ÍNÚ,+.-0/ Ý,ÍBÕ�ÑLÕ�Ð�Ø@ÚjÕðÜ ÏIÑÂÚ�Ô@Ñ21436587�9;:(<îÍNÎ,Ï=143>5?7�9A@�BÂÙÀÑ?÷NÜ4Ð�Î,Õ&ÍNÙ�Ñ�×¿ÑLÕÀÕìÜ¿ÛC�

ï,ÐBÙ�ÚjÍNÎIÚ¹Ú�Ô,ÍNÎ�ÚÀÔ@Ñáß^Ð�ÎIæçÐBÙ�ÛÁÍNÚ�Ü4Ð�Î�ÔIÞIï,Ð�Ú�Ô@ÑLÕ¼Ü/Õ øED Ð�Ø,ÏIÑ^×4âcÍ �(F û	Õ�Ø@÷�÷�ÑLÕ�ÚjÕ?ÒHGìÑ?Î,ß^Ñ�í�ÛÁÍ�ßÀÔIÜ4Î@Ñá×4ÑLÍNÙÀÎIÜ¿Î@÷
Û¹Ñ?Ú�Ô@Ð@Ï@Õ­ß?ÍNÎ~ï@Ù�ÐNÖ�Ü ÏIÑ&ÖNÍ;×4Ø,ÍNÝI×4ÑîÑ?ÖBÜ ÏIÑ?Î,ß^ÑÁß^Ð�Î(I,Ù�Û�Ü¿Î@÷ÉÐ�Ù­Ù�Ñ^æ©Ø@Ú�Ü4Î@÷ÁÝIÜ4ÐN×4Ð�÷RÜ/ß?Íc× Ú�Ô@Ñ?ÐBÙ�Ü4ÑLÕ?Ò

J Î¹÷�Ñ?Î@Ñ?ÙjÍc×líIÚ�Ô@ÑìÙ�ØI×4ÑLÕ D8F�GIH Ñ^é@Ú�ÙjÍ�ß^Ú^Õ�ß^Ð�Î(I,Ù�Û Ú�Ô@Ñ�Ü4Û¹ï�Ð�Ù�ÚjÍNÎ,ß^ÑìÐNæ Ú�Ô@Ñ­ÎIØ,ßÀ×¿Ñ?ÐBÚ�Ü ÏIÑLÕ�Ü ÏIÑ?ÎIÚ�ÜKI,ÑLÏÉÜ4Î
Ú�Ô@Ñ*Ü4ÎIÜ4Ú�Ü Í;×�Ù�ØI×4ÑLÕ?ÒLG­ÐNå�Ñ?Ö�Ñ?ÙLí;å­Ô@Ñ?Ù�ÑLÍ�ÕxÚÀÔ@Ñ�Ü4ÎIÜ4Ú�Ü Í;× Ù�ØI×4ÑLÕxÙ�ÑAMBØIÜ4Ù�ÑLÏ¹ÛEÍNÚjßÀÔIÜ¿Î@÷&Ñ?ÖBÑ?Ù�Þ8Ý,Í�Õ�Ñ�íNÚ�Ô@Ñ�Ñ^é�Ú�Ù^Í�ß^Ú�ÑLÏ
Ù�ØI×4ÑLÕ­Í;×�×4ÐNå Í�×4ÑLÕ�Õ�Ú�Ô,ÍNÎEï,Ñ?Ù�æ©ÑLß^Ú­ÛÁÍNÚ^ß�Ô Ò J ÎáÍBÏ@ÏBÜ¿Ú�Ü¿ÐBÎ í@Ú�Ô@Ñ&Ñ^é@Ú�ÙjÍ�ß^Ú�ÑLÏ�Ù�ØI×4ÑLÕ­ï�ÐNÜ4Î�Ú�Ú�ÐÂïI× Í�ß^ÑLÕ*Ü4Îºå­ÔIÜ ßÀÔ
ßÀÔ,ÍNÎ@÷�ÑLÕÉÚ�ÐnÚÀÔ@Ñ Õ�ÑAM�Ø@Ñ?Î,ß^ÑnÍRÙ�ÑºÜ4Û¹ï�Ð�Ù�ÚjÍNÎIÚLÒON@Ð�ÙÉÜ4Î,Õ�ÚjÍNÎ,ß^Ñ�íìÜ4Î Ú�Ô@Ñ2I,Î,Í;×P143>5?7�9A@�BáÙ�ØI×4Ñ�í&ÍRQTSLUÂÜ4Î
ï,ÐIÕðÜ4Ú�Ü4Ð�Î � Ü Õ8ÍºÕ�ÚÀÙ�Ð�Î@÷ÉÜ¿Î,ÏBÜ ß?ÍNÚÀÐ�Ù8Ú�Ô,ÍRÚ	Ú�Ô@ÑÉÙ�ØI×4ÑÂÜ Õ�Ú�Ù�Ø@Ñ�Ò4G­ÐNå�Ñ?Ö�Ñ?ÙLí�Ù�Ñ?ïI× Í�ßÀÜ4Î@÷�Ú�Ô@Ñ=QTSLU	å�Ü4Ú�Ô=Í�QWV*U
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ONP�QTS�QLUIV?P�WYX�ZI\j]N_@`LaNb�dfZI\^]N_�`�g?h6i
ZI\^]N_@`TaNb WYX�ZI\j]N_@`LaNb
�
dfZI\^]c_@`LaNb;{
i ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXLuNvNu�XNXcXNX6wNi
ZI\^]N_@`TaNb WYX�ZI\j]N_@`LaNbcyedfZI\^]c_@`LaNb�� i ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXLv�XNX;u�XLu�X6wNi
ZI\^]N_@`TaNb WYX�ZI\j]N_@`LaNbcyedfZI\^]c_@`LaNb;{
i ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcX;u�X;v�XLv�X6wNi

ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXLvNu�XNXNXcXNX6wNi
ZI\^]N_@`TaNb WYX1pNXcaN��rYX;v�X;vRXNX;uxwNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXLv�XNXNXNXcXNX6wNi
ZI\^]N_@`TaNb WYX1pNXcaN��rYX;vNv�XcXNX;uxwNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcXNX;u�XNXcX;vxwNi
ZI\^]N_@`TaNb WYX1pNXcaN��rYXNXNXN�cXNt;uxwNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcX;v�XNXNXcX;vxwNi
ZI\^]N_@`TaNb WYX1pNXcaN��rYXNX;v�XcXNtNX6wNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcX;vNu�XNXcXNX6wNi
ZI\^]N_@`TaNb WYX1pNXcaN��rYX;v�XNXcXNt;uxwNi ZI\^]N_@`Rg?h WYX1pNXIg^qsr©vRX;v�X;u�XcXNX6wNi

ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXLuNv�XNX;vRXNX6wNi
ZI\^]N_@`TaNbNy�WYX1pNXcaN��rYt;v�XNXLu�XNX6wNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcX;vNuNu�XcXNX6wNi
ZI\^]N_@`TaNbNy�WYX1pNXcaN��rYtNXNXN�cXNtNX6wNi ZI\^]N_@`Rg?h WYX1pNXIg^qsrYXcX;vNu�X;vRXNX6wNi
ZI\^]N_@`TaNbNy�WYX1pNXcaN��rYtNX;v�XcXNtNX6wNi
ZI\^]N_@`TaNbNy�WYX1pNXcaN��rYt;v�XNXcXNtNX6wNi
ZI\^]N_@`TaNbNy�WYX1pNXcaN��rYtNXNXNXLu�tNX6wNi
ZI\^]N_@`TaNb��sWYX1pNXcaN��rYXNXNXN�Lu�XNX6wNi
ZI\^]N_@`TaNb��sWYX1pNXcaN��rYXNX;v�XcXNt;uxwNi
ZI\^]N_@`TaNb��sWYX1pNXcaN��rYX;v�XNXcXNtNX6wNi
ZI\^]N_@`TaNb��sWYX1pNXcaN��rYXNXNXN�cXNt;uxwNi
ZI\^]N_@`TaNb��sWYX1pNXcaN��rYXNXNXNXLu�t;uxwNi
ZI\^]N_@`TaNb;{�WYX1pNXcaN��rYX;vNv�XcXNtNX6wNi
ZI\^]N_@`TaNb;{�WYX1pNXcaN��rYX;v�XN�cXNtNX6wNi
ZI\^]N_@`TaNb;{�WYX1pNXcaN��rYXNX;v�XLu�tNX6wNi
ZI\^]N_@`TaNb;{�WYX1pNXcaN��rYXNXNXN�Lu�tNX6wNi
ZI\^]N_@`TaNb;{�WYX1pNXcaN��rYX;v�XNXLu�tNX6w
��«?¤ §��;�;�?¡¿��Ã�¤Ë�^¨Y��°E§���¨��T��¡¸·L� ��§	����¨�¡4�?»�¨Y��°¾�������	�	�����1«��^§­��¨Y��§Y¨�§¼��¨ó�?»�»^·;¡¿�?»��î�T��� �"!Â�	����¨©§
Ì�«^�L§¼��§Y¨Y�^¨Y¤ §Y¨Y¤Ë»�§��?¡4�ì¡¿�^½?�N¡�¨Y��°É½?¡¿��Ã�¤ �B·j§�� �&¤¥£­¨�«�¤ §�§���»�¨Y¤ �B£z»��B£j¨Y�?¤¥£	�;�?��·^¨�� # #�¡¸·L� ��§^�

ï@Ù�Ñ?Ö�Ñ?ÎIÚjÕ�ÚÀÔ@Ñ&Ù�ØI×4Ñ&æ©Ù�Ð�ÛèÑ?Ö�Ñ?ÙìÝ,Ñ^Ü4Î@÷ ÕÀÍNÚ�Ü Õ I,ÑLÏeÒ
J Ú�Ü Õ&Ñ?Ö�Ñ?Î1ÛÉÐ�Ù�ÑÁÏBÜ�$ ß^ØI×4ÚÂÚ�Ðº÷�Ñ?Ú8ÍºßÀ×4ÑLÍNÙÂïIÜ ß^Ú�Ø@Ù�Ñ¹ÐRæìÍEï@ÙÀÐ�Û¹Ð�Ú�Ñ?Ù�æ©Ù�Ð�Û ÚÀÔ@Ñ þ²ÿ���������Ù�ØI×4ÑLÕ�%¼ÓxÍ��

ÝI×4Ñ8ë@Ò ú'&^Ò Ó�Ô@Ñ�I,ÙjÕ�ÚóÚÀÔ@Ù�Ñ?Ñ 143>5?7�9 :�<�Ñ?Î,ß^Ð@ÏIÑîÍÂÕðÜ4Û¹ïI×4Ñ � �©ÐRæ	�YëÂß^Ð�Î,ß^Ñ?ï@Ú­åìÔIÜª×4Ñ&Ú�Ô@Ñ&143>5?7�9A@�B	ÙÀØI×¿ÑLÕìÕ�Ñ?Ñ?Û
Ú�Ð8ÍNï@ï@ÙÀÐLéIÜ4ÛÁÍNÚ�Ñ�Í&ë��©ÐNæ � F ß^Ð�Î,ß^Ñ?ï@ÚLÒ*-ìÐ�Ú�Ñ�Ú�Ô,ÍNÚxÚ�Ô@ÑLÕ�Ñ­ï,ÍRÚ�Ú�Ñ?Ù�Î,ÕxÕ�Ø@ï@ï,ÐBÙ�Ú�Ú�Ô@Ñ*Ü ÏIÑLÍ�Ü4Û¹ïI×4Ñ?Û¹Ñ?ÎIÚ�ÑLÏ�Ü4Î¹Ú�Ô@Ñ
D8F�GIH Û¹Ñ?ÚÀÔ@Ð�ÏÂÚÀÔ,ÍNÚóÍ�ÝIÜ Í�Õ*Ú�ÐNå­ÍNÙjÏ@Õ"-��©ÐRæ	�Yò Õ�Ú�ÞB×4Ñ	ß^Ð�Î,ß^Ñ?ï@ÚjÕ�Ü Õ�Ø,Õ�Ñ^æ©ØI×YÒ ü Ú�Ô@Ñ?Ù�Ú�Ô,ÍNÎÉÚ�Ô@ÑLÕ�Ñ­ï,ÍNÚÀÚ�Ñ?Ù�Î,Õ?í
Ü4Ú�Ü Õ	ÏBÜ�$ ß^ØI×4Ú&Ú�Ð¹Õ�Í;ÞºÍNÎIÞ�Ú�ÔIÜ4Î@÷ÁÍRÝ,Ð�Ø@Ú­ÚÀÔ@ÑÁþeÿ���������Ù�ØI×4ÑLÕ?Ò

Ó�Ô@ÑîÙÀØI×¿ÑLÕfÑ^é@Ú�ÙjÍ�ß^ÚÀÑLÏáÝIÞ D8F�GIH ÍNÎ,Ï�þ²ÿ��������1æ©Ð�Ù&Ú�Ô@ÑÁÕ�ïI×ªÜ ß^Ñ;��ý�Ø@Î,ß^Ú�Ü4Ð�Î ÏIÐBÛÁÍ;Ü4ÎnÍNï@ï�ÑLÍNÙ&Ü4ÎnÓxÍ��

ÝI×4ÑLÕáë@Ò $Lñ1ÍNÎ,Ï ë@Ò $�$�í�Ù�ÑLÕ�ï�ÑLß^Ú�Ü4Ö�Ñ^×4Þ�Ò /zÕÉÜ4Î Ú�Ô@Ñ�ï@Ù�ÐBÛ¹Ð�Ú�Ñ?ÙÁÏIÐBÛÁÍ;Ü4Î í&Õ�Ñ?Ö�Ñ?ÙjÍ;×8ß^Ð�ÛÂÝIÜ4Î,ÍNÚ�Ü4Ð�Î,ÕEÐNæÂÚ�Ô@Ñ
þeÿ��������~Ù�ØI×4ÑLÕóÍRï@ï,ÑLÍNÙ�Ú�ÐÂÍNï@ï@Ù�Ð;é�Ü4ÛÁÍRÚ�Ñ,-0�©ÐNæ �Yò Õ�Ú�Þ�×4Ñ�Ù�ØI×4ÑLÕ?Ò N Ð�Ù�Ü4Î,Õ�ÚjÍRÎ,ß^Ñ�í@Ú�Ô@Ñ�Ù�ØI×4ÑLÕ�æ©Ð�Ù*Ú�Ô@Ñ	ÐBØ@Ú�ï@Ø@Ú
Ø@ÎIÜ4Ú)(+*',�ÍNÙÀÑ8ÍNï@ï@Ù�Ð;é�Ü4ÛÁÍRÚ�ÑLÏEÝ�Þ�-
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Ó�Ô@Ñ ( *',1Ù�ØI×4Ñ�ÐNæ D8F�GIH ß?ÍNï@ÚÀØ@Ù�ÑLÕ¹ÚÀÔIÜ/ÕEÙÀÑLÕ�ÚjÍNÚ�ÑLÏ Ù�ØI×4Ñ�í­Ý@Ø@ÚEå�Ü4Ú�Ô Õ�Ð�Û¹Ñ�Í�Ï@ÏIÑLÏ�ï�Ð�Õ�ÕðÜ4ÝIÜ�×�Ü4Ú�Ü4ÑcÕ�ÍNÎ,Ï
ß^Ð�Î,ÏBÜ4Ú�Ü4Ð�Î,Õ�Ð�Î�Ü4ÚjÕ&Õ�ÍNÚ�Ü/Õ¼ælÍ�ß^Ú�Ü¿ÐBÎ Ò ù Ü4ÛÂÜ�× ÍNÙ�×4Þ�í�Ú�Ô@Ñºþeÿ��������=Ù�ØI×4ÑLÕ8ÍRï@ï,ÑLÍNÙfÚ�ÐÁÑ?Î,ß^Ð@ÏIÑºÍNÎ -��©ÐNæ �Yò Õ�Ú�Þ�×4Ñ
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/�÷�Í;Ü4Î íIÚ�Ô@Ñ	ÙÀØI×¿Ñ D8F�G�H Ñ^é@Ú�ÙjÍ�ß^ÚjÕ*Ñ^é@ïI×�Ü/ßÀÜ4Ú�×4ÞºÑ?Î,ß^Ð@ÏIÑLÕ�Ú�ÔIÜ Õ�Ù�ØI×4Ñ�%¼Íc×¿ÐBÎ@÷8å�Ü4Ú�ÔáÕ�ÐBÛ¹Ñ	Í�Ï@ÏBÜ4Ú�Ü4Ð�Î,Í;×�ß^Ð�Î,ÏBÜ �
Ú�Ü4Ð�Î,Õ &^Ò

� Ð�Û¹ï,ÍNÙ�Ü4Î@÷ºÚ�Ô@ÑÉÙ�ØI×4ÑLÕ8Ñ^é@Ú�ÙjÍBß^Ú�ÑLÏ�ÝIÞ D8F�G�H %©Ü4ÎnÓ
ÍRÝI×¿Ñºë@Ò $;ñ'&óÚÀÐºÚ�Ô@ÑÂÜ4ÎIÜ4Ú�Ü Í;×­Ù�ØI×4ÑLÕ�%�Ó
ÍNÝI×4Ñºë@Ò ë'&^í
Ú�Ô@Ñ?Ù�Ñ8ÍRÙ�Ñ&Ú�Ô@Ù�Ñ?Ñfï,ÍNÚ�Ú�Ñ?Ù�Î,Õ�Ú�ÐÂå­Ô,ÍNÚ.%&�('*)�)?�©Î@Ñ?Úì×4ÑLÍNÙ�Î Ò N6Ü4ÙjÕ�ÚLí@Î@ÐBÚ�Íc×ª×�ÐNæ�Ú�Ô@Ñ�æ©ÑLÍNÚ�Ø@Ù�ÑLÕ�ÛÉÑ?Î�Ú�Ü4Ð�Î@ÑLÏ Ü4Î
Ú�Ô@ÑìÜ4ÎIÜ¿Ú�Ü/Íc×
Ù�ØI×4ÑLÕ­ÍNÙ�ÑìÜ4Û¹ï,ÐBÙ�ÚjÍNÎIÚLÒ*N@Ð�Ù�Ü4Î,Õ�ÚjÍNÎ,ß^Ñ�í@ÚÀÔ@Ñ­Ü4ÎIÜ4Ú�Ü Í;× ,'* (ÉÙ�ØI×4ÑzÍ�ÕÀÕ�Ñ?Ù�Ú�ÑLÏÉÚ�Ô@ÑìÜ¿ÛÉï,Ð�Ù�Ú^ÍNÎ,ß^Ñ&ÐNæ����
QWV*U?Ò,Ó�Ô@ÑÂÑ^é@Ú�ÙjÍ�ß^Ú�ÑLÏEÙÀØI×¿ÑLÕ�Î@Ñ?ÖBÑ?Ù	Û¹Ñ?ÎIÚ�Ü4Ð�Î�Ú�ÔIÜ ÕìÎ�Ø,ßÀ×4Ñ?Ð�Ú�Ü ÏIÑ�Ò���Ü¿âBÑ?å�Ü Õ�Ñ�íeÚ�Ô@Ñ8Ñ^é@Ú�ÙjÍBß^Ú�ÑLÏºÙ�ØI×4ÑLÕìæ©Ð�Ù (+*.,
ÏIÐ¹Î@Ð�ÚìÛ¹Ñ?Î�Ú�Ü¿ÐBÎ��	1�� Q�� U?í@ÍÂÖcÍ;×4Ø@ÑÂå­Ô@Ð�Õ�Ñ�Ü¿ÛÉï,Ð�Ù�Ú^ÍNÎ,ß^Ñ&Ú�Ô@Ñ&Ü4ÎIÜ4Ú�Ü Í;×�Ù�ØI×4ÑLÕ	ÍBÕ�Õ�Ñ?Ù�ÚLÒ

ù ÑLß^ÐBÎ,ÏeícÕ�ÐBÛ¹Ñ�ï,Ð�Õ¼Ü¿Ú�Ü¿ÐBÎ,Õ
ß^Ð�ÎIÚjÍ;Ü4Î&Û¹ÐBÙ�ÑxÜ4ÎIæçÐ�ÙÀÛÁÍNÚ�Ü4Ð�Î&Ú�Ô,ÍRÎ&Ð�Ú�Ô@Ñ?ÙjÕ?Ò"N@Ð�Ù²Ü¿Î,Õ�ÚjÍNÎ,ß^Ñ�í;Ú�Ô@Ñ>@�
 �8�;� ���?� 
��.1�����
 �
Ù�ØI×4Ñ&×4ÑLÍNÙÀÎ,Õ�Ú�Ô,ÍNÚ!�81"�$# Q�
 U*Ü Õ�Û¹Ð�Ù�Ñ�Ü4Û¹ï�Ð�Ù�ÚjÍRÎ�Ú­ÚÀÔ,ÍNÎáÍNÎIÞ�å­Ô@Ñ?ÙÀÑ&Ñ^×/Õ�Ñ&Ü4ÎáÚ�Ô@Ñ&ÙÀÑ?÷NÜ4Ð�Î2�W$ � Ú�Ô@ÙÀÐ�Ø@÷�Ô �&%@Ò
ù Ü4ÛÂÜ�× ÍNÙ�×4Þ�í�Ú�Ô@ÑEÑ^é�Ú�Ù^Í�ß^Ú�ÑLÏ[Ù�ØI×4ÑLÕ¹Õ�Ô@ÐNå Ú�Ô,ÍRÚîÚÀÙjÍ;Ü4Î@ÑLÏ %&� ' )�)?�©Î@Ñ?ÚjÕ�×4ÑLÍNÙ�Î�Ú�Ð~ïI× Í�ß^ÑáÍ;×4Û¹Ð�Õ�ÚÂÚ�å�Ü ß^ÑºÍ�Õ
ÛÂØ,ß�ÔºÖNÍ;×4Ø@ÑÂØ@ï,Ð�Î'�(� Q S U­Í�Õ­ÍNÎIÞEÐ�Ú�Ô@Ñ?Ù�Î�Ø,ßÀ×4Ñ?Ð�Ú�Ü/ÏIÑfæ©Ð�Ù­Ú�Ô@Ñ8ÏIÑ?ÚÀÑ?Ù�ÛÂÜ4Î,ÍNÚ�Ü4Ð�Î~ÐNæ�(+*',�Ò

Ó�ÔIÜ¿Ù^ÏeíeÚ�Ô@ÑÂÎ@Ñ?Ú¼å�Ð�ÙÀâE×¿ÑLÍRÙ�Î@ÑLÏ�Ú�ÐºÕ�ï,ÑLßÀÜ Í;×�Ü*)?ÑEÜ4ÚjÕ�ÔIÜ4÷�ÔI×4Þ1ÏBÜ/Õçý¼Ø@Î,ß^Ú�Ü4Ö�ÑEÙ�ØI×4ÑLÕìæ©Ð�Ù&Ú�Ô@ÑÂÙ�ÑLß^Ð�÷�ÎIÜ4Ú�Ü4Ð�Î�ÐNæ
+ Õ�ÚÀÐ�ïîß^Ð@ÏIÐ�Î,Õ-,@Ò/.*Ð�Ú�ÔÂÚ�Ô@Ñ ,'*A(8ÍNÎ,Ï ( *',­Ù�ØI×4ÑLÕ6Ü4ÎIÜ¿Ú�Ü/Íc×�÷�Í;Ö�Ñ�ÎIÜ4Î@Ñ­å­Í;Þ�Õ6ÐNæ,Ù�ÑLß^ÐB÷�ÎIÜ*)^Ü¿Î@÷8Õ�Ú�Ð�ïîß^Ð@ÏIÐ�Î,Õ?Ò J Î
Ý,ÐBÚ�Ô¹ß?Í�Õ�ÑLÕ?íNÚ�Ô@Ñ�Î@Ñ?Ú�å�Ð�Ù�â�×4ÑLÍNÙ�Î,ÕxÚÀÐ	ï@Ù�Ñ^æ©Ñ?Ù�Õ�Ú�ÐBïîß^Ð@ÏIÐ�Î,Õ�Ú�Ô,ÍRÚ ÍNÙÀÑ�Ü4Û¹Û¹ÑLÏBÜ ÍNÚ�Ñ^×4ÞÁÍBÏ;ý�Í�ß^Ñ?ÎIÚxÚ�Ð	ÚÀÔ@Ñ�Õ�ïI×ªÜ ß^Ñ
ÕðÜ4Ú�Ñ�Ò¹Ó�Ô@Ñ�(+*.,ºß^Ð�Î,Õ�ÑAMBØ@Ñ?Î�ÚÂÍ;× Õ�ÐáÕ�Ô@ÐNå	Õ&ÍEÛÁÍRÙ�â�ÑLÏ~ï@Ù�Ñ^æ©Ñ?Ù�Ñ?Î,ß^ÑÂæ©Ð�Ù8Õ�Ú�Ð�ï1ß^Ð@ÏIÐ�Î,Õ&å�Ü¿ÚÀÔ"ÚÀÔ@ÑÁÕ�ÑAMBØ@Ñ?Î,ß^Ñ
Q S.6�V*U?Ò@Ó�Ô@Ñ�,'*A(¹Ù�ØI×4ÑLÕ	Íc×/Õ�ÐÁÕ�Ô@ÐNå ÍÂï@Ù�Ñ^æ©Ñ?Ù�Ñ?Î,ß^Ñ�í�Ý@Ø@Ú�Ü4Ú�Ü Õ�æ©Ð�Ù­ÚÀÔ@Ñ8Õ�ÑAM�Ø@Ñ?Î,ß^Ñ QTS�V�6 U?Ò

02143�165 798&:�;�<=:�:�8&>@?A>CB�D�<=EGFHF�I2J�DLK�;	J�8G>@?

Ó�Ô@Ñ&Ù�ÑLÕ�ØI×¿Ú^Õ�ï@ÙÀÑLÕ�Ñ?Î�ÚÀÑLÏÉÜ¿ÎºÚÀÔIÜ/ÕìÕ�ÑLß^Ú�Ü4Ð�ÎEÜ4Î,ÏBÜ ß?ÍNÚ�Ñ8ÚÀÔ,ÍNÚLíIØ@ï,Ð�ÎáÍRÎ�Þ¹ÐRæ
Ú�Ô@Ñ�Û¹ÑLÍ�Õ�Ø@Ù�ÑLÕ�Ü4ÎIÖ�ÑLÕ�Ú�Ü4÷�ÍNÚÀÑLÏeí@Ú�Ô@Ñ
D8F�GIH Û¹Ñ?Ú�Ô@Ð@Ï�Ü ÕxÍNÝI×4Ñ�Ú�Ð�Ñ^é@Ú�ÙjÍ�ß^ÚxÍ�÷�ÐIÐ�Ï&Õ�Ñ?Ú6ÐNæ�ÙÀØI×¿ÑLÕ²æ©Ù�Ð�Û Ú�ÙjÍ;Ü4Î@ÑLÏ�Î@Ñ?Ú¼å�Ð�ÙÀâ�Õ?Ò ù ï�ÑLßÀÜKI�ß?Í;×�×¿Þ�íIå�Ü4Ú�ÔfÚ�Ô@Ñ
D8F�GIH ÛÉÑ?Ú�Ô@Ð�Ïeí;Î@Ð�ÚxÐ�ÎI×4Þ8ß?ÍNÎîß^ÐBÛ¹ï@Ù�Ñ?Ô@Ñ?Î,ÕðÜ4ÝI×4Ñ�í@Õ�Þ�ÛÂÝ�ÐN×�Ü/ß*Ù�ØI×4ÑLÕ6Ý,Ñ�Ñ^é@Ú�ÙjÍ�ß^Ú�ÑLÏìæ©Ù�Ð�Û�Ú�ÙjÍ;Ü4Î@ÑLÏC%&� ' )�)?�

Î@Ñ?ÚjÕ?í�Ú�Ô@ÑÁÑ^é@Ú�ÙjÍBß^Ú�ÑLÏ�Ù�ØI×4ÑLÕ¹ß?ÍNÎ=Ý,ÑáÕ�Ø@ï,Ñ?Ù�Ü4Ð�Ù¹ÚÀÐáÚ�Ô@Ñ %&� ' )�)?�©Î@Ñ?ÚÁÍNÚÂßÀ× Í�Õ�ÕðÜ�æ©Þ�Ü4Î@÷=Ú�ÑLÕ�Ú�Ü4Î@÷�Ñ^é ÍRÛ¹ïI×4ÑLÕ?Ò
/&Ï@ÏBÜ¿Ú�Ü¿ÐBÎ,Í;×�×¿Þ�íìÚ�Ô@Ñ D8F�GIH Û¹Ñ?Ú�Ô@Ð@Ï�ï@ÙÀÐ�ÏIØ,ß^ÑLÕÂÙÀÑ I,Î@ÑLÏ�Ù�ØI×4Ñ"Õ�Ñ?ÚjÕÂå­Ô@Ð�Õ�ÑáÍ�ß?ß^Ø@ÙjÍ�ß^Þ[Ü Õ¹Õ�Ø@Ý,Õ�ÚjÍRÎ�Ú�Ü Í;×�×4Þ
Ý,Ñ?ÚÀÚ�Ñ?Ù¹Ú�Ô,ÍNÎ ��� �"!���# í�ÍNÎôÍNï@ï@Ù�Ð�ÍBß�Ô=Ú�Ô,ÍNÚ¹ÏBÜ4Ù�ÑLß^Ú�×4Þ�Û¹Ð@ÏBÜKI,ÑLÕ¹Ú�Ô@ÑEÜ4ÎIÜ4Ú�Ü Í;×8Õ�Ñ?ÚÂÐNæ&Ù�ØI×4ÑLÕ ø ü Ø@ÙjÕ�ÚÀÐ�Î,ú�ñIí
Õ�Ñ?Ñ&N6Ü4÷�Ø@Ù�ÑÂë@Ò ��� ûðÒ ê ÔIÜ�×¿ÑÂÚ�Ô@ÑÂÙ�ØI×4Ñ¹Õ�Ñ?Ú&ï@Ù�Ð@ÏIØ,ß^ÑLÏ~Ý�Þ~Ú�Ô@Ñ D8F�G�H Í;×4÷�ÐBÙ�Ü4Ú�Ô@ÛèÜ Õ&Õð×�Ü4÷�ÔIÚ�×4Þ~×/ÍRÙ�÷�Ñ?Ù�Ú�Ô,ÍNÎ
Ú�Ô,ÍNÚ�ï@ÙÀÐ�ÏIØ,ß^ÑLÏÉÝ�ÞÂÚ�Ô@Ñ + Íc×ª× Õ�ÞIÛîÝ�ÐN×�Ü ßM,8ÍNï@ï@Ù�ÐIÍ�ß�ÔÉÐNæ ��� �"!���# íBÚ�Ô@Ñ	Õ�Ñ?ÚjÕxÐRæ�Ù�ØI×4ÑLÕ*ï@Ù�Ð@ÏIØ,ß^ÑLÏ¹ÝIÞÂÝ,Ð�Ú�ÔÂÐNæ
Ú�Ô@ÑLÕ�Ñ�Í;×4÷�Ð�Ù�Ü4Ú�Ô@ÛEÕ�Ü Õ
Õ�ÛEÍ;×�×�Ñ?Î@Ð�Ø@÷�ÔfÚ�Ð­Ý,Ñ*ÑLÍ�ÕðÜ�×4Þ8Ø@Î,ÏIÑ?ÙjÕ�Ú�Ð�Ð@ÏeÒ*G­Ñ?Î,ß^Ñ�íNÍ;×4Ú�Ô@Ð�Ø@÷BÔ8å�Ñ^Ü4÷�ÔIÜ4Î@÷&Ú�Ô@Ñ�Ú�ÙjÍ�ÏIÑ?Ð�N
Ý,Ñ?Ú�å�Ñ?Ñ?ÎÁÍ�ß?ß^Ø@Ù^Í�ß^Þ¹ÍNÎ,ÏÂØ@Î,ÏIÑ?ÙjÕ�Ú^ÍNÎ,Ï@ÍNÝIÜ�×�Ü¿Ú�ÞÉÜ Õ�ï@ÙÀÐ�ÝI×4Ñ?Û ÍNÎ,ÏÂØ,Õ�Ñ?ÙW�YÕ�ï,ÑLßÀÜKI�ßNí�Ú�Ô@Ñ D8F�G�H Íc×¿÷BÐ�Ù�Ü4Ú�Ô@Ûsæ©Ð�Ù
Î@Ñ?Ú�å�Ð�Ù�â(�©Ú�Ð��©Ù�ØI×4ÑLÕ�Ú�Ù^ÍNÎ,Õð× ÍNÚ�Ü4Ð�ÎºÐ�N Ñ?ÙjÕ�ÍNÎáÍRï@ï,ÑLÍ;×�Ü4Î@÷ºÛÂÜ�é�ÚÀØ@Ù�Ñ�Ò

Ó�åóÐìÔ�ÞIï,Ð�ÚÀÔ@ÑLÕ�ÑLÕ�Ñ^é@ïI× Í;Ü4Î¹Ú�Ô@Ñ­Õ�Ø@ï,Ñ?Ù�Ü¿ÐBÙ�Ü4Ú¼ÞfÐNæ D8F�G�H ÐNÖ�Ñ?Ù ÙÀØI×¿Ñ;�©ÙÀÑ I,Î@Ñ?Û¹Ñ?Î�Ú�Û¹Ñ?ÚÀÔ@Ð�ÏfÚ�Ô,ÍNÚ�ÏBÜ4Ù�ÑLß^Ú�×4Þ
Û¹Ð@ÏBÜ�æçÞ=Ù�ØI×4ÑLÕ?Ò N6Ü4ÙjÕ�ÚLíxÚ�Ô@ÑºÙÀÑ;�©Ù�Ñ?ï@Ù�ÑLÕ�Ñ?ÎIÚjÍNÚ�Ü4Ð�Î=ÐNæzÍ¾Ù�ØI×4ÑáÕ�Ñ?Ú¹Í�ÕÂÍ~Î@Ñ?Ø@ÙjÍ;×­Î@Ñ?Ú�åóÐBÙ�â1Í;×�×¿ÐNå	Õ�æ©Ð�Ù8ÛÉÐ�Ù�Ñ
I,Î@Ñ;�©÷�ÙjÍcÜ¿Î@ÑLÏ Ù�Ñ I,Î@Ñ?Û¹Ñ?ÎIÚLÒ ê Ô@Ñ?Înß?ÍBÕ�ÚzÍBÕ&ÍEÎ@Ñ?Ø@ÙjÍ;×�Î@Ñ?Ú¼å�Ð�ÙÀâ�í�Ù�ØI×4ÑLÕ8ß?ÍNÎ�Ý�Ñ¹Û¹Ð@ÏBÜ I,ÑLÏ Ü4Î�Ö�Ñ?Ù�Þ"Õ�ÛÁÍ;×�×
Õ�Ú�Ñ?ï,ÕTÒ,GìÑ?Î,ß^Ñ�í�Ü4Ú&ÛÁÍ;ÞºÝ,ÑÂï,ÐIÕ�ÕðÜ4ÝI×4Ñ¹Ú�ÐEÛ¹Ð�Ù�ÑÂßÀ×¿ÐIÕ�Ñ^×4Þ I,Ú�Ú�Ô@ÑÂÚjÍNÙÀ÷�Ñ?Ú	ß^Ð�Î,ß^Ñ?ï@Ú&Ú�Ô,ÍRÎáå­Ô@Ñ?Î�ÚjÍNâBÜ4Î@÷ºÚ�Ô@Ñ
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�����sWYX�g?h=|1m6il�[}�]�Ue��pcXNh���r��RXNX��Nu�� wLd����NPRyTS@\?{I\j]@VLX;PI\����e���

g�ilb[}�]�Ue��pcXIg?h�w��
wLd�������XB`�U�Q �,g@d!���"�LXB`�U�Q ��� �É�
XIg�ilb[}�]�Ue��� ����XB`?URQ ��aed#���"�LX�`?U�Q ��b@�Á�
XNm6il�[}�]�Ue��pcXIg?m�w��
wLd�������XB`�U�Q ��q d!���"�LXB`�U�Q ��q d!���"�LXB`�U�Q �$�ed!���"�LXB`�U�Q �e���
X;qxil�[}�]�Ue�%�&�"�LXB`?URQ ��a ���
XN�6ilb[}�]�Ue��� ����XB`?URQ ��� �@i

���NP�yTS�\?{I\^]@VTX;PI\���� WlX=pNXIgjq�rlXNX�����XcXNXNX6wLd¹g�|�'"]RUe��pNXIgjq�r(����XNXNX���X��xw^��i
���NP�yTS�\?{I\^]@VTX;PI\���� WlX=pNXIgjq�r(����X���X���X��xwNi
���NP�yTS�\?{I\^]@VTX;PI\���� WlX=pNXIgjq�rlXNX���XNXcXNXNX6wLd8m=|�'"]RUe��pNXIgjq�r(����XNXNX���XNX6w^��i
������XB`�U�Q � WlX g"|�'~]�Ue��� ����XB`?URQ �,g@d)������X�`?U�Q ��m�d*������X�`?U�Q ��a�d*������X�`?U�Q ��q²d

������X�`?U�Q ��b�d*������X�`?U�Q �$��d*������X�`?U�Q ���@�@i
������XB`�U�Q �,g�WlX[p�g rçvNuNuxwNi ������XB`�U�Q ��q�WlX[pcm�r©vNucuxwNi
������XB`�U�Q ��m�WlX[p�g rçvNu��6wNi ������XB`�U�Q ��b�WlX[pcm�r©vNuR�6wNi
������XB`�U�Q ��a�WlX[p�g rçv��;uxwNi ������XB`�U�Q �$��WlX[pcm�r©v��LuxwNi

������X�`?U�Q ��� WYX=pNa�r©vR�;uxwNi
���"� WYX�g?h6ilh[|1qxiYm1}~]�Ue��pcXNhNm�rYXNXNXLv�XNXNXNX w^�¹�

m6iYm1}~]�Ue��pcXNhNm�rYXN�NXcX;��XN�NX w^�¹�
g�iYm1}~]�Ue��pcXNhNm�r©uNu�XcXNX;Z�X;v
w^�¹�
h6i+�1}~]�Ue��pcXNhNm�rY�NXNXLu�XNXNXNt w^�¹�
XNh6i+�1}~]�Ue��pcXNhNm�rYXNtNXcXNX;v�XNX w^�¹�
XIg�iYm1}~]�Ue��pcXNhNm�rYXNXNXc�NXNXNXNX w^�¹�
XNm6iYm1}~]�Ue�%�&�"�LXB`?URQ �e�@i

���"�LXB`�U�Q �sWYX�g"|�'~]�Ue�%�����LXB`?U�Q,�,g@d#���"�LXB`�U�Q ��med!���"�LXB`�U�Q ��bed!���"�LXB`�U�Q ��� ��i
���"�LXB`�U�Q �,g�WlX[pcXNa�r©vNuNuxwci
���"�LXB`�U�Q ��m�WlX[pcXNa�r©vNu��6wci �&�"�LXB`?URQ ��b�WYXnpNX;qsr©vNuR�6wNi

���"�LX�`?U�Q ��� WYX=pNXcbkrçvNu��6wNi
-�Q;P�\�oNPRQTS �N��XcaNh�U�Q=XIg��ºy?]�{ ���IgºU�Q=�caNh �N�

. pN|�\�/�r��xw1WYX=pc|B\�/�rYt6wNi pc|B\�/�r��
w=WYX1pN|B\ /krçvxwNi+0
³ £^¨Y´Yµl¶ ¡4��¨�·L¡¸£j§�¨�«?� £;·L¢��T��¡á�?�1£?�;¢���°��;£j¨Y��»��À°L�^£^¨©§ ¨�«?�^¨�¢­�^¨Y»^«ô¨�«�� ¦c¤ Ã?�^£ §¼��ÄR·��^£?»��?�
�N�I®�£j¨Y´ðÅ�Æ��ÀÇ¹È Æ�Æ6Æ ±ÉÆeÆ�¯EÆ�Æ�ÊËµ1Ìe�B·L� ° ¡4��¨�·L¡¸£ ��Ì�«���£ ¢­�^¨Y»^«���°s�^¦N�?¤¥£j§ð¨n¨�«?�ô§���ÄN·?�^£�»À�
Å�Æ���ÇÂÊ ¬ ¬ ¬x±@¬ ¬ ¬ ¬e¬�Ê��

× ÍNÙ�÷�ÑÂÕ�Ú�Ñ?ï,Õ�ÙÀÑAM�ØIÜ4Ù�ÑLÏ~ÝIÞ ÏBÜ4Ù�ÑLß^Ú�Ù�ØI×4Ñ;�©Ù�Ñ I,Î@Ñ?Û¹Ñ?ÎIÚLÒ ù ÑLß^Ð�Î,Ïeí�+.-�/ Õ�ÑAM�Ø@Ñ?Î,ß^Ñ;�YÍNÎ,Íc×¿Þ@ÕðÜ Õ�ï@Ù�Ð�ÝI×4Ñ?ÛÁÕìÔ,Í;Ö�Ñ
Í�Õ�ï�ÑLß^ÚjÕ6Ú�Ô,ÍNÚ�ß?ÍNÎ8Ý�Ñóï�Ñ?ÙjÕ�ïIÜ ß^Ø@Ð�Ø,Õð×4Þ¹ß?ÍNï@Ú�Ø@ÙÀÑLÏ8ÝIÞ -0�©ÐNæ	�Yò Õ�Ú�ÞB×4ÑóÙÀØI×¿ÑLÕTÒ N Ð�ÙeÜ4Î,Õ�ÚjÍRÎ,ß^Ñ�íNÜ4ÎÂÚ�Ô@Ñ�ï@Ù�ÐBÛ¹Ð�Ú�Ñ?Ù
ï@Ù�Ð�ÝI×4Ñ?ÛáíBÚ�Ô@Ñ?Ù�Ñ	ÍRÙ�Ñ­Õ�Ñ?Ö�Ñ?ÙjÍ;×,ï�Ð�Ú�Ñ?ÎIÚ�Ü Í;×�ÕðÜ4Ú�ÑLÕ*ÍNÚ�å­ÔIÜ ß�ÔÉÔ�Þ@ÏIÙ�Ð�÷�Ñ?ÎÂÝ�Ð�Î,Ï@Õ�ß?ÍNÎ�æçÐ�ÙÀÛsÝ,Ñ?Ú�å�Ñ?Ñ?Î +.-0/ ÍNÎ,Ï
Ífï@Ù�Ð�Ú�Ñ^Ü4Î àIÜ�æ�Ñ?Î@Ð�Ø@÷�ÔºÐNæxÚ�Ô@ÑLÕ�Ñ&Ý,ÐBÎ,Ï@Õ*æçÐBÙ�Ûáí�ï@ÙÀÐ�Û¹Ð�Ú�Ñ?Ù­Í�ß^Ú�Ü¿ÖBÜ4Ú�ÞÁß?ÍNÎºÐ@ß?ß^Ø@ÙLÒ*/&Õ�Î@Ñ^Ü4Ú�Ô@Ñ?Ù ��� �"!���#EÎ@Ð�Ù
� ÍNÝIÞIÙ�Ü4Î�Ú�Ô %YÎ@Ð�Ù�Ú�Ô@ÑÂþeÿ��������~Û¹Ñ?Ú�Ô@Ð@Ï+&�ß?ÍRÎÁÑLÍ�Õ¼Üª×4ÞEÑ^é�ï@ÙÀÑLÕ�Õ -��©ÐNæ �Yò ÙÀØI×¿ÑLÕTí@Ú�Ô@ÑLÕ�Ñ&Í;×4÷�Ð�Ù�Ü4Ú�Ô@ÛEÕ�ÛEÍLÞÂÝ�Ñ
ÍNÚ	ÍÂÏBÜ Õ�Í�ÏIÖNÍNÎIÚjÍN÷�ÑfÐ�ÎºÚ�Ô@Ñ&Û¹ÐN×4ÑLß^ØI× ÍNÙ&ÝIÜ4ÐN×4Ð�÷�ÞEÚ�ÑLÕ�Ú�ÏIÐ�ÛÁÍ;Ü4Î,Õ?Ò

Ó�Ô@Ñ	Õ�Ø@ï,Ñ?Ù�Ü¿ÐBÙ�Ü4Ú¼ÞÉÐNæ�Ú�Ô@Ñ D�F�GIH Ù�ØI×4ÑLÕ*ÐcÖBÑ?Ù�Ú�Ô@Ñ­Î@Ñ?Ú�å�Ð�Ù�â@Õ6æçÙ�ÐBÛså­ÔIÜ ß�ÔEÚ�Ô@Ñ?Þ¹ÍNÙ�Ñ­Ñ^é@Ú�ÙjÍBß^Ú�ÑLÏÂÐ@ß?ß^Ø@ÙjÕ
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