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XGr{e�i�p�cPO,Q×�/d|hJr�ef�;eo]fh{d|�*exaEeorYrtdwa
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r{hYexy�i�p&r{Z`i/i*hYq/d|aEkG��\�aT��r{Z`i/i*hYq/d|aEk�Z`exhYqEiEb�r{XG]_q�\*r"^*exVYaEeflÉ��r{y/lvdwaEe�i*V"l|iE]x\�lsyGi�l|�/aEi*Z�d6\�l	Z`exhYqEiEb�]x\�a
[Ge"exZ`y/l|i��*eob8�	��d|aG]fejh_qEe�eor{h�dwZ�\�hYe 2Ô43s¡JÊw«8dmrtqEexhYexVYiTrY]feobE\�r{h{d6]&�tdwh_q�hYqEe"�R\nV{d6\�aG]fezZ�\�hYV�d�u`k�d|�*exa�d|a�¡@Ú/«J��i*aEe
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]x\�a�eo\*r�dvl|�
d|aG]fi*VYyGi�VJ\�hYe�hYq/d6r"d|a/p1i*VYZ�\nh{d|i*a
dwa/hYi�hYqEe`r{Z�iTi*h_q/dwaEk:r�hYexy;�j�	qEe�d6b/eo\�\�[Ni��*e�dmr"yEV_i*yGiTr�eob�\�aGb
r{hYXGb�d|eob$d|a��G\�a�\�aGbC¤GqG\�aEk
¡J¥o¦*¦IX�«Îp1i*V	l|i*aEkndwh_XGb�dwaG\RltbE\�hJ\�\�aG\�l|��r@dmr���Û�aTh_X/dwh�dw��eflw�*�}hYq/d6r"h{��i�ÙÉr{hYexy�Z`exhYqEiEb
b/i/eorsr{exexZ hYijXGr{e�aEefdwk�qT[Ni*V{d|aEk�dwa/p1i*VYZ�\�h{d|i*a�p~X/lvl|��\�aGb�qEexaG]fe�d6rWefu�yNeo]fhYeob`h_iz[Ge"ef�4eo]fh�dw��e*�¬�tq/dmr�d6r�d|aGb/exeob
r{qEi��&a�d|a��N\�a:\�aGb
¤GqG\naEk�¡J¥o¦*¦NX/«J�

�&aEej\�b/�R\�a/hJ\�k*ezinpÎhYqEej\�[NiR��ejr{Z`i/i*hYq/d|aEk`Z`exhYqEiEb�d6r&h_qEej]fi*Z`yEXEhJ\�h�dwi�a�efu�yNeob�dwexaG]f�*�"�&aEe�]x\�a�eo\*r�dvl|�
XGr{ezhYqEe"efu/dmr�h{d|aEk�r{i�p1h{�t\nVYe&hYi�]fi*Z`yEXEhYezhYqEe"eor{h{d|Z�\nhYeob�]fi/efÐ�]_d|exa/h&p1XEaG]fh{d|i*aGrx�s�5i*Vseo\�]Yq�k�d|�*exa�Åf�/i*aEeY=GVfr{h
\�yEy/lvd|eor`\�aZO<0 �D[&O i*VjVYexk�VYeorYr�d|i*a×VYi*XEh{d|aEk
hYi:]fi*Z`yEXEhYe 2Ô�3�¡ÉÅY«z\�aGb�h_qEexa�XGr{eor�\�a�efu/d6r{h{d|aEk�r{Z`i/i*hYq/d|aEk
yEVYiE]feob/XEVYe&hYi"i*[EhJ\Rdwa 2Ô W ¡ÉÅY«J���	q/d6rP]x\�a�eo\*r�dvl|��[GeWd|Z`y/l|exZ`exaTh_eob�d|a�l6\�aEk*XG\�k*eorPr�XG]Yq`\*rW�IO��j\�aGb��*y/lwXGr��	d|hYq
lvd|hYh{l|e�yEV_i*k*VJ\�Z�Z�d|aEk:ef�;i*VYho�`�5i*VzhYqEe`yEV_i*k*eor{hYexV_i*aEe�bE\�hJ\�\naG\�l|��Exeob�d|a�hYqEe�UsV_XEZg[G\�]Y^�\�aGb�cWd6]fe�yG\�yNexVo�
�}d|k*XEVYe�¥"yEVYeor{exa/hJr	r{i*Z`e&inpÎhYqEe"eor{h{d|Z�\�hYeob�p1XEaG]fh{d|i*aGrx�s�	qEe"VJ\���eor�h{d|Z�\�hYeorWi�p;ÔP¡ÉÅ_«s\�VYe�dwaGb�d6]x\�h_eob�[/��b/i�hJr
�&q/dvl|e:hYqEe�V_e�=GaEeob�eor{h{d|Z�\nhYeor`\�VYe�yEVYeor{exa/hYeob�\*r�r{i�lvd6b�]fXEVY�*eor�����d|aG]fe
hYqEe�eor{h{d|Z�\�h_eob�]fXEVY�*eor`\�V_e�l�d|aEeo\�V
d|a 2Ô 3 ¡ÉÅY«	�&qEiTr{e���\�V{d6\�aG]fe�d6r"k�d|�*exa
dwa×¡@Ú�«J�Gh_qEegyNi�d|aTh{�	d6r{e`r{hf\�aGbE\�VJb$exVYVYi*VJrtp1i*V 2Ô�WN¡ÉÅY«&]x\�a�[Ge`]fi*Z�yEXEhYeob8�
�	qEeor{ezr{hJ\naGbE\�VJb�exVYVYi*VJrW\�VYe�b/exy/d6]fhYeob�\�r�bE\�r{qEeob�]fXEV_�*eor�dwa:�}d|k*XEV_eg¥��&qEexVYe"h@�tdm]fe"i�pÎh_qEe�r{hJ\�aGbE\nVJb`exV_VYi*VJr
\�[NiR��ej\�aGb�[Gefl|i��Ïh_qEezeor{h{d|Z�\�hYeob
]fXEVY�*eor&\nVYezyEVYeor{exa/hYeob8�

O"aEi*hYqEexV:\�b/�R\�a/hJ\�k*e�i�p�hYqEe�\�[Gi��*e�h{�	i*ÙÉr{hYexy�yEVYiE]feob/XEVYe�d6r$hYqG\�h�i*aEe
d6r:\�lvl|i��	eob�hYi�XGr{e�b�dv�;exVYexa/h
r{Z`i/i*hYq/d|aEk×yG\�VJ\�Z�exhYexVJr�p1i*V�b�dv�;exVYexa/h�]fi/efÐ�]_d|exaTh�p1XEaG]fh{d|i*aGrx�Ï�tq/dmr]\Gefu/dw[/dvlvd|h{��d6r�d|Z`yGi*V_hJ\�a/h��&qEexa�hYqEe
]fi/efÐ�]_d|exaTh�p1XEaG]fh{d|i*aGrj\*b/Z�dwh�b�dv�4exV_exaThjb/exk*V_exeorzi�p&r{Z`i/i*hYqEaEeorYrx�^R¬l|i*hJrzinp�hYqEe�VJ\��¸eor{h{d|Z�\nhYeorz]x\�a�\*r_r�d6r{h
i*aEezhYi�]YqEi/iTr{ej\�yEyEV_i*yEV{d6\�hYej\�Z�i*XEaTh�i�p¬r{Z`i/i*hYq/d|aEk�p~i�V�eo\�]Yq�]fiTefÐ�]_d|exa/h&p1XEaG]fh{d|i*a;�

_ `Ü³;¹j±s¿Ý¼jµ8±sº�¼j¾�ÀÂ±P³}¹j¯jÃ�µ

�	qEe	]fiTefÐ�]_d|exa/h�p~XEaG]fh�dwi�aGr8d|a�hYqEePp1XEaG]fh{d|i*aG\�l/lvd|aEeo\�VPZ`iEb/eflmrW¡f¥�«G]x\�aj[Ne�eor�h{d|Z�\�hYeob [T�"�R\�V�dwi�XGr�Z`exhYqEiEbErx�;Û�a
hYqEe�lwi�aEk�d|hYXGb�d|aG\�l4bE\�hf\&r{exhYh{d|aEkG�*¨�i/iR��exVo�Rc�dm]fe*����Xg\naGb<as\�aEk�¡J¥o¦*¦�Ø*«GyEVYi*yNiTr{eob hYi�XGr�e�\"r{Z`i/i*hYq/d|aEk+r�y/l�d|aEe
\�yEyEVYi/\*]Yq�\�aGb�aEi*hYeob�hYqG\�h�d|hsi*XEh_yGexV{p1i*VYZ�rP\�r�d|Z`y/l|ez�*exVJr�d|i*a�i�pA^*exV_aEeflAeor{h{d|Z�\nhYi*VP[Geo]x\nXGr{e�h_qEe	l6\�hYhYexVWXGr{eor
i*a/l|��i*aEejr{Z�iTi*h_q/dwaEk�yG\�VJ\�Z`exh_exV	p~i�Vt\Rl�lP]fi*Z`yGi�aEexaThJr�i�pÎh_qEejeor{h{d|Z�\nhYeob�]fiTefÐ�]_dwexa/h�p~XEaG]fh{d|i*aGr���c	eo\Rl�dFEfd|aEk
r{XG]_q·\�b/VJ\��&[G\*]_^A�&�N\�a·\�aGbÜ¤GqG\�aEk�¡J¥o¦*¦/Ø�«jyEVYeor{exa/hYeob·\Ch{��i�ÙÉr{hYexy�\nyEyEVYiT\*]_q�p1i*V��R\nVY�*d|aEk�]fi/efÐ�]_d|exaTh
Z`iEb/efl6rx���	qEex��r{qEi��	eob
hYqG\�hj��qEexa�hYqEe�]fi/efÐ�]_d|exaTh�p1XEaG]fh{d|i*aGr�\*b/Z�d|hgb�dv�;exVYexa/h`b/exk*VYexeorzinp�r�Z`iTi�hYqEaEeorYrx�
hYqEezr�d|Z`y/l|e���exVJr�d|i*a�i�p;^*exVYaEeflAZ�exhYqEi�b�pÉ\�dvlmrWhYi�yEVYiEb/XG]fe�i*yEh�dwZ�\�lAeor{h�dwZ�\�hYi*VJr¬p~i�V�\�lvl4]fi/efÐ�]_d|exa/h	p~XEaG]fh�dwi�aGrx�
�&q/dvl|e	hYqEePh{��i�ÙÉr{hYexy"yEVYi�]feob/XEV_et]x\naziR��exVJ]fi*Z`ePhYq/d6r8yEV_i*[/l|exZ \�aGb yGexVYZ�dwhfr;i*aEePh_i&XGr{esb�dv�;exVYexaTh�[G\�aGb/�	d6b/hYqGr
p1i*V�b�dv�;exVYexaTh"]fiTefÐ�]_d|exa/h&p1XEaG]fh{d|i*aGrx�	�	qEefd|V�dmb/eo\�]x\�a:\�l6r{i�[Geg\nyEy/l�d|eob
hYi`h_qEezyEVYeor{exa/h�r{exhYh{d|aEk�\�rWp~inl�l|i���rx�

�}d|VJr�h`i�pg\�lvlÉ�	XGr{e�\
l|i�]x\Rl+yNi�l|�TaEi*Z�dm\RljZ`exhYqEiEb��	d|hYq�\�r{Z�\�lvlz[G\�aGb/�	d6b/hYqcbed
hYi�i*[Ehf\�d|a�\�a�dwa/d|h{d6\�l
eor{h{d|Z�\nhYe 2Ô d ¡ÉÅY«Wi�pÎhYqEej]fi/efÐ�]_d|exaTh�p1XEaG]fh{d|i*aGrx�	�	q/d6r&r{hYexy:\�d|Z�r�\�h	i*[EhJ\�d|a/d|aEk�\�]fi*aGr@dmr�hYexaTh"eor{h{d|Z�\nhYi*V	�	d|hYq
\�aEexk�lvdwkndw[/l|e�[/d6\*rx�z�Ei*V�eo\*]Yq�k�d|�*exa
Å.d/�Ar�d|aG]fe`\�lvls]fiR��\�V{d6\�hYeor"\�aGb
VYeor{yNi*aGr{eor�d|a�hYqEejh�dwZ�ejd|a/hYexVY��\�l¬Å/dYfVbed
\�VYe�XGr{eob�hYi�VYXEa�\�lvdwaEeo\nVgV_exk*VYeorYr�d|i*a;�}Z�\�a/��rY\nZ`y/l|eob�]fXEVY�*eorz\�V_e�\Rl�l|i��	eob�hYi�qG\��*e�Z�d6rYr�d|aEk
�R\�l|XEeor�\�aGb
i*aEe`]x\�a�r{h{dvlvl�qG\��*e�exaEi*XEk�q�bE\nhJ\`yNi�d|aThfrzhYi�yGexV{p1i*VYZ!\�l|iE]x\�lsVYexk*V_eorYr�d|i*a;����e�aEiR��b/eor_]fV{d|[Ge`hYqEe`r{eo]fi�aGb
r{hYexy;�$ÛÉa×hYqEe�r�eo]fi*aGb�r�hYexy;��eo\*]Yq×]fiTefÐ�]_d|exa/h�p1XEaG]fh{d|i*a�d6r�eor{h{d|Z�\nhYeob�r�exyG\�VJ\�hYefl|��[/��hYVYeo\�h�dwaEk
hYqEe�dwa/d|h{d6\�l
eor{h{d|Z�\nhYi*VJr"\*rtd�p	hYqEex�:�	exVYe�yGi*yEX/l6\�h�dwi�a�]fiTefÐ�]_dwexa/h"p1XEaG]fh{d|i*aGrx���*XEyEyNiTr{e`hYqG\nh��	ej�tdmr�q�h_i�eor{h�dwZ�\�hYe�hYqEe
g*h	i ]fi*Z`yNi*aEexaTh��s£8exh

Ìkjl ¡�Å.mFn=«PÒ�Ì�¡ÉÅ/mon~«qp
Ër
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�&qEexVYe×ÄoÅ mFn Í�\nVYe:hYqEe
l|iE]x\�h{d|i*aGr�\�h��&q/d6]Yq�hYqEeZz h	i i*[Gr{exV_�*eob�]fXEVY��e:d6r�rY\nZ`y/l|eob�\naGb 2Ô d�u s ¡JÊw«zd6r�hYqEeZ| h	i
]fi*Z`yNi*aEexa/h�i�psh_qEejd|a/d|h{d6\�lseor{h�dwZ�\�hYi*V 2Ô4d�¡JÊv«J�&�tqEexa;�G[/��¡J¥�«J�N�	ejqG\��*ezhYqEe`\�yEyEV_iou/d|Z�\�hYe�i*aEexÙÉb�d|Z`exaGr�d|i*aG\�l
aEi*aEyG\�Vf\�Z`exhYV{d6]"VYexk�VYeorYr�d|i*a
yEVYi*[/l|exZÂ\�rPp1i�lvl|i���rxÑ

Ì jl ¡ÉÅ/mon «PÒ�Ç l ¡ÉÅ/mon~«ÉÔ l ¡�Å.mFn=«;ÕL}f¡�Å.mFn1«fÆ�w8Òà¥*ÆoÊ�ÊoÊ{Æ�x4m�y�z}ÒÏ¥*Æ�ÊoÊoÊ_Æ�{~6
�	qEexVYefp1i*VYe*��i*aEe:]x\�a�XGr{e�\�i*aEexÙÉb�d|Z`exaGr�d|i*aG\Rl+aEi*aEyG\nVJ\�Z`exhYV�dm]�VYexk*V_eorYr�d|i*a�hYeo]_qEa/d	1*XEe
�	d|hYq�\�r{Z`i/i*hYq/d|aEk
yG\�VJ\nZ`exhYexVDb l hYiji*[Ehf\�d|a�\zVYe�=GaEeob�eor{h{d|Z�\nhYi*Vsinp4Ô l ¡fÊv«J�Î�5i*Vsb/exhJ\�dvl6r	i�p;hYqEe"\�yEyEVYiT\*]_q;�Tr�exe+�N\�a�\�aGb�¤NqG\�aEk
¡J¥o¦�¦/ØT�G¥�¦*¦IX/«J��©Pl|eo\�V{l|�*�EhYq/d6r	h{�	i*ÙÉr{h_exy`eor{h{d|Z�\�h_i*V�\�lvl|i���r	i*aEe"hYi�XGr{ezb�dv�4exV_exaTh�r�Z`iTi�hYq/d|aEkgyG\nVJ\�Z`exhYexVfrPp1i*V
eor{h{d|Z�\nh{d|i*a�i�psb�d��;exVYexa/hz]fi*Z`yGi�aEexaThJrti�p�]fi/efÐ�]_d|exa/h&p1XEaG]fh{d|i*aGrx�

[s\nV{d|i*XGr�Z`exhYqEiEbEr�p~i�Vgeor�h{d|Z�\�h{d|aEk�]fi/efÐ�]_d|exaTh�p~XEaG]fh{d|i*aGr�qG\��*e�[Gexexa�yEV_i*yGiTr�eob8���	qEeor{e�d|aG]_l|XGb/e�hYqEe
r�d|Z`y/l|ez�*exVJr@dwi�a�i�p�^*exVYaEefl;Z`exhYqEiEb8�Tr{Z�iTi*h_q/dwaEk`r{y/lvd|aEejZ�exhYqEi�bEr	\�aGb�h{�	ij�*exVJr@dwi�aGrsinp4h_qEe�h{�	i*ÙÉr{hYexy�Z`exhYqEÙ
iEbErzyEVYeor{exa/hYeob�\n[Gi��*e*���	qEefd|VjVYefl6\�h{d|�*e�efÐ�]_d|exaG]_dweor�aEexeob�Z`i�VYe`]x\�VYefp1X/l�\�aG\�l|��r@dmr�\�aGb�r{h_XGb/�*��ÛÉhzd6r�]_lweo\nVo�
qEi��	ex�*exVo�/hYqEezeor{h{d|Z�\nhYi*V 2Ô�WN¡ÉÅY«Pd6r	h_qEejeo\*r�d|eor{h�i*aEezhYi�]fi*Z�yEXEhYej\�Z`i*aEk�\�lvl¬]fi*Z`yNexh{d|hYi*VJrx�
� ���#@�¯�³;¹j±sµ8´YµÜ³A±WµN³A´f°#��¯z° ²P¯j±�� ²P´Y±t°&³ ºn¼�° ²�³8´Y¯ ° µ

�*hJ\�h�dmr�h{d6]x\�lGd|a/p1exVYexaG]feorWp1i*VPhYqEe�]fi/efÐ�]_d|exaThWp1XEaG]fh{d|i*aGr�d|a�hYqEetp~XEaG]fh{d|i*aG\RlAlvd|aEeo\�V	Z`iEb/efl6r�\nVYe	d|aTh_exVYeor{h{d|aEk`\�aGb
]_qG\�lvlwexaEkndwaEkN���5i*VjefuG\�Z`y/l|e*��i*aEe�dmr d|a/hYexVYeor{hYeob�d|a�h_eor{h{d|aEk�dvp�hYqEe�b�d��;exVYexaG]fe�[Nexh{��exexa×hYqEe`ef�;eo]fhJr i�p&hYqEe
]fi*aG]fexyEh{d|�*e�\�aGb�aEi*aG]fi*aG]fexyEh�dw��ejk*VYi�XEyGrWd6r�r{hf\�h{d6r{h{d6]x\�lvl|�:r�d|k*a/dU=A]x\�a/ho�s�	qEe�b�dwZ�exaGr�d|i*aG\�lvd|h@�$p~i�V�q/�/yGi*hYqEeor@dmr
hYeor{h�dwaEk�d|a
p1XEaG]fh{d|i*aG\�lPlvd|aEeo\�VjZ`iEb/efl6r�d6r"q/dwk�q�r�d|aG]fe��&qEi�l|e�p1XEaG]fh{d|i*aGrz\�VYe�aEiR�¸]fi*Z`yG\nVYeob8���*yGeo]_d6\�lt]x\nVYeor
\�VYe�aEexeob/eob$dwa�i*Vfb/exV�hYi�exaEqG\�aG]fe�hYqEejyNiR�	exV"i�ps\`hYeor�h{d|aEk�yEVYiE]feob/XEVYe*�"�;i�b/exV{d|�*e�hYqEegb�d6r{h_V{d|[EXEh{d|i*a�i�p�\�a
eor{h{d|Z�\nhYi*V	i*V&\�hYeor{h&r{hJ\�h�dmr�h{d6]��Ti�aEezaEexeobEr&hYi�Z`iEb/eflÎ\�aGb�eor{h{d|Z�\nhYe�h_qEej]fiR��\�V{d6\�aG]fejr{h_VYXG]fhYXEVYe"i�pPhYqEe�aEindmr�e
yEVYiE]feorYr	Ö�¡ÉÅY«J�P�	qEejb�d|Z`exaGr@dwi�aG\�lvdwh{��i�p�hYq/d6r&]fi��R\�V{d6\�aG]fezZ�\�hYV{dvu�]x\�a�[Nez�*exVY�`q/d|k*q:\naGb�r{i*Z`e"Z`iEb/efl�d|aEk�i*a
hYqEej]fi��R\nV{d6\�aG]fegr{h_VYXG]fhYXEVYe"d6r"b/eor�d|VJ\�[/l|e*�

OàaG\�d|�*e�hYeor{h{d|aEk�r{hf\�h{d6r{h{d6]�d6r&h_i`XGr{ejVf\o��eor{h�dwZ�\�hYejb�d|VYeo]fh{l|��p1i*V&q/�/yGi*hYqEeor@dmr�hYeor{h�dwaEkN�s�Ei*V�efu5\�Z�y/lwe*�NhYi
]fi*Z`yG\nVYe�d�p	hYqEexVYe�d6rz\�a/��r�hJ\�h{d6r{h{d6]x\�l�b�dv�;exVYexaG]fe`[Nexh{��exexa�hYqEe�]fi*aG]fexyEh{d|�*e�\�aGb
aEi*aG]fi�aG]fexyEh{d|�*e`k*VYi�XEyGrx�;\
aG\�d|�*e�hYeor{h&r{hJ\�h�dmr�h{d6]"d6r

Ç ;3 Ò Ór
h t È
Ä 2Ô43;Èx¡ÉÅ_«qp 2Ô�3 ; ¡ÉÅY«_Í ; Æ ¡É§E«

�&qEexVYe 2Ô�3;È�¡ÉÅY«g\naGb 2Ô�3 ; ¡ÉÅY«�b/exaEi*hYe:h_qEe�VJ\��ßeor{h{d|Z�\�h_eor�i�pzhYqEe�]fi*aG]fexyEh�dw��e�\�aGb�aEi*aG]fi*aG]fexyEh{d|�*e�ef�;eo]fhJrx�
VYeor{yNeo]fh{d|�*efl|�*��Ozr}yGi�d|a/hYeob�i*XEhP[/�j�G\�a�¡J¥�¦*¦*ª/«J��r{XG]Yq`\"h{�/yGe	i�pGhYeor{hPr{hJ\nh{d6r{h{d6]xrP\*]x]fXEZ�X/l6\�hYeWl6\�VYk*e&r{hYiE]_qG\*r{h{d6]
aEi�d6r{eor"\�aGb�b/eo]fVYeo\*r�egb�d6rY]fV{d|Z�\�[/dvlvd|h{��yNi���exV��qO"a�d|Z`yEVYi��*eob$�*exVJr�d|i*a�d6r�hYi`XGr{e

ÇZ;W Ò Ór
h t È
Ä 2Ô W Èx¡�ÅY«qp 2Ô W ; ¡ÉÅY«_Í�;oÆ ¡+�/«

�&qEexVYe�hYqEe`r{XE[GrY]fV{d|yEh^��dwaGb�d6]x\�h_eorg\�r�Z`iTi�hYqEeob
�*exVJr�d|i*a�inp�hYqEe�VJ\��¸eor{h{d|Z�\nhYeorx���	qEe�VYi�l|e`i�p&r{Z`i/i*hYq/d|aEk
]x\�a�eo\*r@d�l|��[Ge�r{exexa�d|a:\`r�d|Z`y/lvdU=Geob�r�exhYh{d|aEk�� \K�+\�XGr_r�d6\�a��&q/d|hYezaEi�d6r{ezZ`iEb/efl¬b�d6rY]fXGrYr�eob�d|a��N\�a:¡f¥o¦*¦*ª/«f�
�&qEexVYe�qEe�XGr{eob�h_VYXEaG]x\�hYeob×�Ei*XEV�dwexV`r{exV�dweor�\*rj\
r{Z`i/i*hYq/d|aEk�b/ex�*d6]fe*�WVYeor{X/l|h{d|aEk�d|a \na \*bE\nyEh{d|�*e�0�ex�/Z�\�a
hYeor{h��:�*XG]_q�\:h_eor{hjr{hJ\�h�dmr�h{d6]�d6r�efu�h_exaGb/eob�hYi�]fi*Z`yG\�V_e�Z�X/l|h{d|y/l|e:r{exhJrzinp�]fXEV_�*eor dwa��G\na�\�aGb×£Nd|a�¡J¥o¦*¦*ª�«
\�aGb�qEexaG]fe�]x\�a�\Rlmr�i:[Ge�\�yEy/lvdweob×h_i�hYqEe�]fXEVYVYexa/hgr�exhYh{d|aEkG���tqEe�rY\�Z`y/lvd|aEk�b�d6r{hYV{d|[EXEh{d|i*aGr�i�p&Ç ;W \naGb�hYqEe
\*bE\�yEh�dw��e#0&ex�/Z�\�a�hYeor�hsd|a
hYqEej]fXEVYVYexa/h�r{exhYh�dwaEk�VYexZ�\�d|a�XEaE^/aEiR��a;�s�	qEez[Gi/i*hJr�hYVJ\�y�Z`exh_qEi�bEr	i�XEh{lvdwaEeob�d|a

§



hYqEezUWVYXEZ�[G\*]Y^�\�aGb�cWd6]fezyG\�yGexV�Z�\��gyEV_iR��d6b/ezXGr{efp1X/l¬b/ex�*d6]fe"p1i*V	eor{h{d|Z�\�h�dwaEk�hYqEeza/X/lvlÎb�dmr�hYV{d|[EXEh{d|i*a:inpÎhYqEe
hYeor{h"r{hJ\�h{d6r{h�dm]xr�r{i`hYqG\�h	hYqEe#R�Ù1�R\�l|XEeor"i�pPhYqEezhYeor�h{d|aEk`yEVYiE]feob/XEVYeor�]x\na�[Geji�[EhJ\�d|aEeob8�
� ��À ¯j¯�³;¹j´f°#��µ�@�¾Y´ ° ±Wµ¸½&¿8±ßº�¼�°j²�³A´_¯z°j½&¾��:������µ
ÛÉa�q/d6r�d|aGr�d|k*q/h{p~X/lP]fi*Z`Z`exa/hJrx�5�*yGexeob
¡J¥o¦�¦E¥�«Îr{qEi��	eob`h_qG\�h�r{Z�iTi*h_q/dwaEk`r{y/lvd|aEeor"\�VYe�U	£�S�Rsr&\nhseo\*]_q�b/eor@dwk�a
yGindwa/ho�P�Ce��	i*X/l6b�l�d|^*ezh_igr{qEi���p1XEVYhYqEexV	hYqG\nhshYqEezr{Z`i/i*hYq/d|aEkgr�y/l�d|aEeor"\�VYe�U	£�S�RsrtaEi*hsi*a/l|��\nh�eo\�]Yq`yNi�d|aTh
¡1d|aG]_l|XGb�d|aEk:aEi*aGb/eor�d|k*a
yGi�d|a/hJrf«s[EXEhz\�l6r{i�d|a�\�k�l|i*[G\�l�Q
eo\�a�Û�aTh_exk*VJ\�hYeob$��1�XG\�VYeob�C�VYVYi*V"¡+Q
Û_��C	«�r{exaGr�e*�

£4exh`Ç×¡ÉÅY«`Ò�¡ÉÇ�Èx¡ÉÅ_«JÆYÇ ; ¡ÉÅY«fÆoÊoÊ�ÊYÆYÇ�Ëo¡ÉÅY«_« Ó \�aGb��"¡ÉÅY«�Ò�¡(�¬È�¡ÉÅ_«JÆoÊ�ÊoÊYÆ����f¡ÉÅ_«Y« Ó [Ge�]fi��R\�V{d6\�h_e�p~XEaG]fh{d|i*aGr
\�aGb�Ì�¡ÉÅ_«ÎhYqEe�VYeor{yGi�aGr{e	p1XEaG]fh{d|i*a;�	�*XEyEyGi/r{e�h_qG\�hs�	e&�	d6r{q�hYijZ`iEb/efl4]fi���\�V{d6\�hYeor�Ç�¡�ÅY«Î\*r�=EuEeob`ef�;eo]fhJrW\�aGb�"¡ÉÅY«�\�r	VJ\�aGb/i*Z ef�4eo]fhfrx�P�	q/d6r	l|eo\*bEr�hYi`hYqEezZ�d�uEeob�ef�;eo]fhJrtZ`i�b/efl

Ì�¡�ÅY«PÒ�Ç×¡ÉÅ_« Ó Ô�Õ��"¡ÉÅY« Ó � Õ¡}f¡�ÅY«JÆ ¡@ª/«

�&qEexVYe � d6rz\�a:XEaEi�[Gr{exVY�*eob
VJ\�aGb/i�Z �*eo]fh_i*V��tdwh_q�Z�eo\�a�ExexVYi:\naGb:]fi��R\�V�dm\naG]fegZ�\�hYV{dvu¢9 ;�£ \�aGb$d6r�d|aGb/exÙ
yGexaGb/exa/h	i�p;hYqEe&aEi�d6r{e�yEVYi�]feor_rsÖ�¡ÉÅY«��	d|hYq�]fi��R\nV{d6\�aG]fe&p1XEaG]fh{d|i*a�¤�ÄoÖ�¡+|�«�Ö*¡ÉÅ_«YÍ�Ò¥9 ;�¦ ¡�|*ÆYÅ_«J�;�Ce&�	dvlvl4]x\�lvl;hYq/d6r
Z`iEb/eflt\�p~XEaG]fh{d|i*aG\Rl�Z�dvuEeob�ef�;eo]fhJr Z`i�b/eflÉ�Pr�d|aG]fe�hYqEe�]fi���\�V{d6\�hYeor�\�aGb�hYqEe`V_eor{yGi*aGr�e�\�V_e`aEi��àp~XEaG]fh{d|i*aGr
VJ\�h_qEexV&hYqG\�a��*eo]fh_i*VJr�d|a�]fi*a/�*exa/h{d|i*aG\�lÎZ�dvuEeob�ef�;eo]fhJr	Z�i�b/efl6rx�

O"a�eor{h{d|Z�\�hYi�V 2§ ¡JÊv«}dmr�]x\�lvlweob�\ p1XEaG]fh{d|i*aG\�lÎUWeor{h&£Nd|aEeo\�V$S�aT[/d6\*r�eob�RPV_eob�dm]fh_i*V	i�p;hYqEe�Vf\�aGb/i*Z p~XEaG]fh�dwi�a§ ¡JÊv«PÒ�Ç×¡JÊw« Ó Ô�Õ��"¡JÊv« Ó � dvpÎd|h	d6r"\�a�XEaT[/d6\*r�eob�lvd|aEeo\�V�¡1d|a�i*[Gr{exVY��eob�VYeor{yGi�aGr{eorf«	eor{h{d|Z�\�hYi�V���q/dm]_q:qG\�r	hYqEe
r{Z�\Rl�l|eor{h<Q
ÛY��C ¤©¨�Ä 2§ ¡ÉÅ_«qp § ¡ÉÅ_«YÍ ;�ª ¡ÉÅ_«+«�Å ¡YØ*«
\�Z`i�aEk�\Rl�lPXEa/[/dm\�r{eob�lvd|aEeo\�V"eor{h{d|Z�\�hYi�VJrx�/�&qEexVYe ª d6r&\�aEi�aEaEexkT\�h{d|�*e���efd|k*q/h	p1XEaG]fh{d|i*a;�

Û�a�yEVJ\�]fh{d6]fe*��bE\�hJ\�p1VYi*Z hYqEe$p~XEaG]fh�dwi�aG\�l+Z�d�uEeob�ef�;eo]fhJr`Z�i�b/efl�¡@ª/«g\nVYe:i*a/l|��i*[Gr{exVY�*eob�\�h�b�d6rY]fVYexh_e
yGindwa/hJr$Å@È¥¬�Å ; ¬)ÊoÊ�Ê<¬ Å.­8�"VYeor{X/l|h{d|aEk�d|aàhYqEe�bE\�hJ\×�*eo]fh_i*V�â Ò�¡ÉÌ�¡ÉÅ@È�«fÆoÊoÊ�Ê{ÆYÌ`¡�Å.­N«Y« Ó � £4exh�á Ò
¡ÉÇ×¡ÉÅ{Èx«JÆ�ÊoÊ�Ê@Æ_Ç×¡ÉÅ.­/«Y« Ó \�aGb¯® Ò ¡(�"¡ÉÅ@È�«JÆ���¡�Å ; «JÆoÊ�ÊoÊ{Æ��"¡ÉÅ.­5«Y« Ó �Ï�	qEeor�e�bE\nhJ\�Z�\�h_V{d6]feor�rY\�h{d6r�p1��hYqEe:XGr�XG\�l
Z�dvuEeob�ef�;eo]fhJr	Z`iEb/efl

â Ò�á�Ô�Õ�® � Õ�Ö ¡+X/«
�&qEexVYe"Ö�Ò·¡+}f¡ÉÅ{È�«JÆoÊ�ÊoÊ{Æ�} ¡ÉÅ.­N«Y« Ó �&qEi/r{e+]fi���\�V{d6\�aG]fezZ�\�h_V{dvu`d6r�b/exaEi�hYeob�[T�°9 ;�± �P�	qEe"[Geor�h	lvdwaEeo\nV&XEaT[/d6\*r�eob
eor{h{d|Z�\nhYi*V"¡@U	£�S�C	«	i�pÎÔ�\�aGb�hYqEejU	£�S�R�inp � p~i*V�Z`i�b/eflW¡+X/«s\�VYezVYeor�yGeo]fh{d|�*efl|�:kndw��exa�[T�

2Ô�ÒÜ¡ÉÇ Ó ² 5 È Ç�« 5 È Ç Ó�² 5 È Ì	Æ
\�aGb 2� Ò·¡(� Ó ± 5 È ��Õ £ 5 È « 5 È � Ó ± 5 È ¡ÉÌ³p�Ç 2Ô�«JÆ
�&qEexVYe ² Òc� ± � Ó Õ £ �P�	qEex�`Z�dwa/d|Z�dFExe�hYqEe,Q�\�qG\Rlm\naEi*[/d6r�b�d6r{hf\�aG]fez[Gexh{�	exexa:¡ � Ó ÆxÄoÌVp�Ç�Ô^p~� � Í Ó « Ó
\�aGb�GE�W�Ei*V�b/exhf\�dvlmr��Gr{exegcti*[/d|aGr{i*a�¡f¥o¦*¦E¥�«f�

�5i*VzhYqEe�p1XEaG]fh{d|i*aG\�l�Z�d�uEeob�ef�;eo]fhJr Z`i�b/efl&¡{ª/«J�;\�aG\�hYXEV_e`yEVYeob�d6]fhYi*V�i�p�hYqEe�VJ\naGb/i*Z p1XEaG]fh{d|i*a § ¡ÉÅ_«	dmr
k�d|�*exa
[T� 2§ ¡ÉÅY«WÒ�Ç×¡ÉÅY«ÉÓ 2Ô�Õ��"¡ÉÅ_«ÉÓ<2� 6
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©Pl|eo\�V{l|�*�4dwh d6rj\�lvd|aEeo\�VjXEa/[/d6\*r{eobCyEVYeob�d6]fhYi*Vzi�p § ¡fÊv«J����e�aEiR��r�qEiR�àhYqG\�h"d|h dmrz\�p1XEaG]fh{d|i*aG\�l&U	£�S$R����Ei*V
\�a/�:k�d|�*exa×]fi*aGr{hJ\�a/h"�*eo]fhYi*VJr<´�\naGbZµs�;\�]x]fi*VJb�d|aEk:hYi:cti*[/d|aGr{i*a�¡J¥�¦*¦E¥�«J��´ Ó 2Ô
Õ�µ Ó 2� d6rj\�U	£�S�R·i�p	hYqEe
VJ\�aGb/i�Z ��\�V{d6\�[/l|e�´ Ó 2Ô
Õ¡µ Ó 2� ���	qEexVYefp1i*VYe*�Np1i*Vz\�a/�°=Eu�eob
Å.d*� 2§ ¡ÉÅ/do«	d6rz\�U	£�S$R i�pshYqEejVf\�aGb/i*Z �R\nV{d6\�[/l|e§ ¡ÉÅ.d�«�d|a�hYqEe"Z`eo\�a�r(1�XG\�VYejr{exaGr{e*�t��dwaG]fezh_qEe"lm\�r{h&]fi*aG]_l|XGr�d|i*a:qEi�l6bErWp1i*V	\�aT��Å.d*��d|h	p~inl�l|i���rWeo\*r�dvl|��hYqG\�h	hYqEe
p1XEaG]fh{d|i*a 2§ ¡JÊv«�d6r"\�p~XEaG]fh�dwi�aG\�l¬U	£�S�R�inp¬hYqEezVf\�aGb/i*Z p1XEaG]fh{d|i*a § ¡JÊw«Îd|a
hYqEekQ
ÛY��C�r{exaGr{e*�

�5VYi*Z¸hYqEe"\�[Gi��*e�b�d6rY]fXGr_r�d|i*aGrx�/d|hPd6r	]_l|eo\�Vsh_qG\�hshYqEe"r{Z`i/i*hYq/d|aEkgr{y/lvd|aEejr{i�l|XEh{d|i*a�hYi�hYqEe&yGexaG\Rl�dFExeob�lweo\�r{hYÙ
r(1�XG\�VYeor�yEVYi*[/l|exZ ¡+7/«Îinp4h_qEe�UWVYXEZ�[G\*]Y^`\�aGb�cWd6]fezyG\�yNexVPd6r	\"p1XEaG]fh{d|i*aG\�lÎU	£�S$RCd|a�hYqEe	p1XEaG]fh{d|i*aG\�l;Z�dvuEeob
ef�;eo]fhJr	Z`iEb/efls¡@ª�«¬�tdwh_q

Ç×¡ÉÅ_«ÉÓ:ÒÜ¡+¶�È�¡ÉÅ_«JÆ�¶ ; ¡ÉÅY«_«JÆ��"¡ÉÅY«�Ó�Ò·¡+¶¸·�¡ÉÅY«fÆoÊoÊ�ÊYÆ�¶¸­E¡ÉÅ_«Y«�¹�º 5 È(» ; Æ
\�aGb £ Ò:9 ;�¼ ­ 5 ; \�aGb ¦ ¡+|*Æ_ÅY«PÒ ¼ ¡+|"Ò�Å_«J���&qEexVYe�hYqEe	aEi*hJ\�h{d|i*a�d|a/hYVYiEb/XG]feob�d|a��*eo]fh{d|i*a�7"i�p8hYqEe&UWVYXEZ�[G\*]Y^
\�aGb�cWd6]fezyG\�yGexVWd6r	\*b/i*yEhYeob8�W��d|Z�dvl6\�V{l|�*�N[T���tqEexi*VYexZ�r�¥�\�aGb°7j\*r��	efl�lÎ\*r�hYqEefd|V	yEVYiTinp r¬dwa�h_qEe�UWVYXEZ�[G\*]Y^
\�aGb×cWd6]fe�yG\nyGexVo�Pi�aEe�]x\�a×eo\*r�dvl|��r{exe�hYqEe�r�Z`iTi�hYq/d|aEk�r{y/lvd|aEe:r{i�l|XEh{d|i*aGr�hYi
hYqEe�yNexaG\�lvdFExeob×l|eo\*r{h�r(1*XG\nVYeor
yEVYi*[/l|exZ�r�k�d|�*exa$dwaC¡J¥x§E«s\�aGb
¡f¥�X/«Pi�pPhYqEejUWVYXEZ�[G\*]Y^�\�aGb�cWd6]fe�yG\�yNexV+\�V_e+\�l6r{i�U	£�S�R×p1XEaG]fh{d|i*aGrx�

½�µ&µq¾À¿�¾ÀÁ�Â�Ã�ÄYÅ^ÆÈÇ.ÆeÉ*Æ�Â�´�ÆeÊ
¢�d|k*k�l|e*��R��MËE�|��£Nd6\�aEkG�IÌ��Ía��o\�aGb�¤Gexk*exVo���G�è£P�n¡J¥o¦*¦�§5«J��Î<Ï4ÐIÑUÒ�Ó�ÔÀÓ�Õ�ÖT×�ÕIÏ�ØNÔ	Ù�ÚÈÛIÔÜÏ�ÐIÑ�Ý<ÐIÙ�Ð*�/�	u/p1i*VJb8Ñ�©Pl6\�VYexaGb/i�aRPVYeorYr��
�N\�a;��ËE�W¡J¥o¦�¦*ª/«J�ßÞx�;eor�hginp+r�d|k*a/dU=A]x\�aG]fe�[G\*r{eob×i*a×�&\��*efl|exhgh_qEVYeor{qEi�l6b�d|aEk \naGbL0�ex�TZ�\�a�àèr�hYVYXEaG]x\�h�dwi�a�áE�âãÕIÚÈä�Ï�ÐIÑ�Õ-Ö$Î<å�æ�ä�Ô	ç�ÐIÏ~è�Ù�ÐIÙ�ÔÀÓ�Ù�Ô	ç�ÐIÑeÎ<Ó�Ó�Õ�ç�ÔÜÐIÙ�ÔÜÕIÏG�E¦E¥���ª�Øo§�é�ªIXNXE�
�N\�a;��Ë5�A\�aGb�£Nd|a;���G�MÌ��;¡f¥o¦*¦*ª/«f�qÞx�}eor{h�inp�r�d|k*a/dU=A]x\�aG]fe���qEexa�bE\nhJ\`\�VYe`]fXEVY��eor(áE�NVYex�*d6r{eob$p1i*VêâãÕIÚÈä�Ï�ÐIÑëÕ�ÖÎ<å�æ�ä�Ô	ç�ÐIÏ�è�Ù�ÐIÙ�ÔÀÓìÙ�ÔÜç�ÐNÑãÎíÓ�ÓìÕ*ç�ÔÜÐIÙ�Ô	ÕNÏG�
�N\�a;��ËE�/\�aGb�¤GqG\naEkG�*�¸�/¡J¥o¦�¦/Ø*«J�eÞ��*hJ\�h�dmr�h{d6]x\�lAeor{h�dwZ�\�h{d|i*a�d|a��R\�VY��d|aEkg]fi/efÐ�]_d|exaThfrsZ�i�b/efl6r(áE�ßî&Ï�ï�Úeð�ÑUÔÀÓ�ñÈæ�ÛåkÐNÏ�ÚNÓìç*ä�Ôòï�Ù1�
�N\�a;��ËE�s\naGb�¤GqG\naEkG�DË5�è�z�W¡J¥o¦*¦NX/«J�DÞ��EXEaG]fh{d|i*aG\�l�l�d|aEeo\�V�Z`iEb/efl6r�p~i�Vjl|i*aEkndwh_XGb�dwaG\Rl bE\�hf\IáE�^î&Ï�ï�Úeð�ÑUÔÀÓ�ñÈæ�ÛåkÐNÏ�ÚNÓìç*ä�Ôòï�Ù1�
¨"\�aGb8�&¢��s\�aGb ©sVYi���b/exVo�ßQ×�	¡J¥o¦�¦*ª/«J�ßóßä�ÐIç�Ù�ÔÜç�ÐNÑß×�ÕIÏ�ØNÔ	Ù�ÚÈÛIÔÜÏ�ÐIÑTÝ<ÐIÙ�ÐLÎ<Ï4ÐIÑUÒ*ÓìÔÀÓ �t©sqG\�yEZ�\�a�\naGb�¨"\�lvl �

£8i*aGb/i*a;�
¨"\*r{h{d|e*���z��ËE��\�aGbz�Wd|[Gr{q/d|VJ\�a/dÉ�Tc �MËE�v¡J¥�¦*¦*Ú/«J�IÞ�[s\nVY�*d|aEk*ÙÉ]fi/efÐ�]_d|exa/hJr�Z`iEb/eflmr�áE�IâeÕIÚÈä�Ï4ÐIÑÈÕ�Ö�ôßÕIÒ�ÐIÑIè�Ù�ÐIÙ�ÔÀÓìÙ�ÔÜç�ÐNÑè�Õ�ç*Ô	æ*Ù�Òêõt� ö�ö:Ø��/ØoÙ{ØR¦*ª5�
¨�iTi��*exV��G¢��ècz�|�8cWd6]fe*�qË5�ÍOg�m�G��X;�}©��v�j�8\�aGb~as\�aEkG�8£P�MR��v¡f¥o¦*¦/Ø*«f�qÞ�0�i*aEyG\�VJ\�Z�exhYV{d6]jr{Z�iTi*h_q/dwaEk�eor{h{d|Z�\nhYeor
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(a) Nonconceptive effect

• • • • • • • •
• •

•

• •
• • • • • • •

• • • •

time

lo
g-

P
ro

ge
st

er
on

e

-5 0 5 10 15

-2
-1

0
1

2
3

4

(b) Conceptive effect

• • • • • • • •

• •

•

•
• •

•
• • • • •

• •
•

•

time

lo
g-

P
ro

ge
st

er
on

e

-5 0 5 10 15

-2
-1

0
1

2
3

4

(c) Nonconceptive + Subject 11 effect
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(d) Nonconceptive + Subject 11 + Cycle 1
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(e) Nonconceptive + Subject 11 + Cycle 2
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(f) Nonconceptive + Subject 11 + Cycle 3
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