
���������
	�����������������������������������

�! #"%$'&)(+*-,� /./0'$�1��� /"324$5&)(�,�"32�67 #8�67971;:<6>=?6>&@,BA+ #&C=?679�$58�(EDF.#$5&)GIHJ.LK�M-*ON+&
P A+&Q #.�R�1;S'TOTOU

VXWZY�[)VF\^]<_`[Cacb'[ed�aca

fOgQhci5i�j+ilknmi�o^pBqcrts3uFfcg3vwsexyg?s
m
z%uCxcs3{�vws!|}sej~jwi�x��Fxyvw�ls3uC�Cvwr��
� vwrtr����Bqcu�{�h4� �+���e�l�O�e�

�����e���>�B�l�

�F�B��s3u��lse��zl���tiOg3v~z%r�vwi�xy��v~x�zE�yz%r�z%�Bzl�ts�o�ze���+sI�yqcsIv~x���hci�jws ilu�pBz%u�r�rtiZ�%z%uCv~z%r�vwi�xy�¡v~x�qyxcuCseg?iluC�cse�
¢?£ j~z%rtsex'r�¤�¥¦�%z%uCv~z%�Bjwse�e§�¨©�csex'r�vwk#�5v~xy{`��qygQh¡�7z%uQv~z%�Bjwse�¦zlxy��r�hcsevwu
g3zlqy��zlj+uCsej~z%r�vwi�xy��hBvwpB�n�ªvwr�h�i�xys!zlxcilr�hcs3u«v~�z
pyuCvLxyg3vwpBzlj�{li�zljcv~x@oJzlx��¬��g3vwsex'r�v®�gzlxy�¬pyuCzlg?r�vLg3zljc�ci�oJzlv~xy�e§ � uCs3�5vwi�qB���¦ilu�¯@��hci>����r�hyz%r3��{�vw�lsex^zFpBz%uCr�vwr�vwi�x
ilkcil�B�ts3uC�lse�!�%z%uCv~z%�Bjwse�;��qygCh�r�hyz%r�oJseo��+s3uC�;ilkOzªg3j~zl������hyz%u�s�i�xyjw�Xz���v~xy{�jwsnj~z%rtsex'r�g?i�oJo^i�x¬g3zlqy�tsl�l�tr�zlxB�yz%uC�
�tsez%uCgQh°zljw{liluCv~r�hyoJ�k#ilu�g3zlqy��zlj²±z��lse��xcs3r��«g3zlx-v~xck#s3u«�trtuCqyg?r�qcuQzlj+u�sej~z%r�vwi�xy�¦�+s3r��¦s3sex-jLz%rtsex�r«�%z%uCv~z%��jwse�3§´³µs
v~x'rtu�iO�yqyg?s!zlx-zlj~{liluCvwr�hyo¶k/iluF�yv~��g?i>�ls3uCv~xc{��CqygCh-pBz%u�r�vwr�vwi�xB���hcsex°r�hys3��s?·cv~�tr3§�Fxyv~¸5qcsejw�¡zlo^i�xc{¹z��7zlvLj~z%�Bjws
pyu�iOg?se�yqcuCse�3�cr�hcs�zljw{liluQvwr�hyoºv~� ¢ zl�t�5oJpyrtilr�v~g3zlj~jw�y¥g?ilu�uCseg?rªqyxy�ys3u«�tr�zlxy�yz%uC�-zl����qyo^pBr�vwi�xy�«v~x�g3zlqB��zlj;±ze�lse�
xcs3r«�tsez%uQgCh°zljw{liluQvwr�hyoJ�3�Ou�se¸5qyvwuCse�
xci@pyuCvwilu
¯Oxci��ªjwse�c{lsXilk�r�hys!x'qyo`�+s3u
ilk�jLz%rtsex�r
�%z%uCv~z%�Bj~se�3�czlxy���ci5se�«xcilr
�cs3p+sexy��i�x�r�hcsXoJz%r�hcseo�z%r�v~g3zlj�k/iluCo»ilk²r�hcsFu�sej~z%r�v~i�xy��hyvwp��nzlo^i�xc{¬r�hcsXj~z%rtsex�r¦�%z%uCv~z%�Bjwse�e§�³µsFs3�%zlj~qyz%rtsXr�hcs
zljw{liluCv~r�hyo�i�x-z@�%z%uCvws3r¼��ilk���vLo`qyjLz%rtse���yz%r�zJ�ts3r��3§



��������� �
	���� mzlqy��zlj~v~r��¹�Bv~��g?i��ls3uC�l�B{luCz%pBhBv~g3zlj4o^iO�csej~�3�c�trtuCqBg?r�qcuCzlj+se¸5qyz%r�vwi�x-oJi5�csejL�



� �������	��
�����	�����

¨©x°r�hyv~����iluC¯�����s¬�tr�qy�c��z%pypyuCi�zlgChcse�ªrti�j~sez%uCx�k#u�i�o �Bz%r�zJ��hyvLgCh-hBv~�y�csex�g?i�oJoJi�x}g3zlqy��se�ªg?i�qyjL�°s?·OpBj~zlv~x
r�hcs�zl�C�ti5g3vLz%r�vwi�x�ilk�il�B�ts3u��lse�-�7z%uCvLz%�Bjwse�3§

� ilu^v~xB�tr�zlxyg?sl����qcpyp+i��ts��li�q�z%u�s�{�vw�lsex�r�hcs�k#i�j~jwi>��v~xc{}v~xy�yqyg?r�v~i�xµpyu�il�Bj~seo��¬�Bv~��g?i��ls3u¬r�hcs¡g3zlqy��zlj�u�s��
j~z%r�vwi�xB��hyvwpB�¬zlo^i�xc{µ�%z%uCv~z%��jwse�^o^sezl��qcuQv~xc{µgChyz%uQzlg?rts3uCv~�tr�v~g3�JilkFzµ�tp+seg3vws¡ilkX��oJzlj~j
o�zloJoJzlj~�^v~xE�yv���s3u�sex'r
hyz%�Bv~r�z%r��3§��«hcs3u�sXz%u�sX�%z%uCv~z%�Bjwse���qBgCh¡zl�
v~xyg?u�sezl��sFv~x¡hcsev~{�h�r¦p+s3u¦�lsez%u ¢ v~x¹��i�o^s!��g3zljws>¥Q�yv~xBg?u�sezl�tsXv~x¡jwsexc{lr�h
ilk4k qcu<p+s3u<�lsez%u ¢ v~x¹�ti�o^sªilr�hcs3u¦�Cg3zljws>¥Q�cz%pypyu�i�·Ov~o�z%rtsªz%{lsF��hcs3u�sªsezlgCh¡zlxyv~oJzljBzlgChyvws3�lse�¡�ts?·cqyzlj�oJz%r�qcuCv~r��l�
�cs3{lu�s3s^ilkh5qyoJv~�yv~r���ilkvwr�� hyz%�Bvwr�z%r3���cs3{lu�s3s^ilk��qyxyj~v~{�h�r3�+zlo^i�qyx'r ilk¦z���p�seg3vw�g�¯Ov~xy� ilkjwsez%k<r�hBz%r!v~�Xr�hcs
�tr�z%pBj~s°k/i5iO�Zilk ��qygCh�zlxyv~oJzlj~�e��zlxy� �ti�i�x4§ � �Czlo^pBjws�ilk v~xy�Bvw�5vL�yqyzlj~�`zlxy�Zr�hcsevwu�u�se�tp+seg?r�vw�ls-hyz%��vwr�z%r��3�
o^sezl��qyu�se��i��ls3uªr�hci��ts!k#sez%r�qcu�se�e�Bv~�
pyuCi��Ov~�cse�4§

� k qcu�r�hcs3u�vLx��lse�tr�v~{�z%r�vwi�x�rtsej~j~�«�li�q-r�hyz%rª��qygCh°�7z%uCvLz%�Bjwse�
�¦s3u�s!iluCv~{�v~xyzlj~jw��gChci���sex°k#iluªzJ�tr�qB�c�¹uCsej~z%r�v~xc{
r�hcs s��+seg?r���ilk�sex'�5vwuCi�xyo^sex'r«v~x�r�hcs {lu�i���r�h°ilk´��qygCh-zlxyv~oJzlj~�e§���hyv~xc{��¦�+seg?i�o^s�o^iluCs!g3jwsez%u«��hcsex¡�li�q-�ts3s
��qygQh �7z%uCvLz%�Bjwse��zl���! #"$�&%�'$(*),+.-@ilk<z�g?i�qcpBjws¬ilk<qyxcil���ts3u��lse�4��ilu�/0'1(*23 	(Q���%z%uCv~z%�Bjwse�F��qygQhIzl� £ sex'�Ovwu�i�o^sex'r�zlj
¸5qyzlj~vwr¼�5¤`zlxy� £ uCz%rtsXilk²oJz%r�qyuCvwr��O¤O§ � g3zlxy�yvL�yz%rtsªo^iO�csej�g3zlx��+sªzl�¦��v~oJpBjws«zl��r�hcsªi�xysª�cs3pBvLg?rtse�¹v~x � v~{�qcu�s
� §

4 i��¦s3�ls3ue��z���rtuCqyg?r�qcu�s<�Bzl�tse� i�xyj~�XvLxX�Bzlg�¯5{lu�i�qyxy��¯5xyi���jwse�y{ls<oJze�!xyilr²�+s<��z%r�v~�tk zlg?rtilu��l�lzlxy�`¸'qcse��r�vwi�xy�
z%�+i�qcrnr�hcsª�7zljLv~�yvwr¼�`ilk4�ti�o^sªu�sej~z%r�vwi�xB��hyvwpB�´�ªv~j~jchyz��lsªrti`��s�rtse�trtse�4§ � ilu¦s?·OzloJpBjwsl�Ov~x^r�hcs�oJi5�csejBilk � v~{�qcu�s
� �'vL��i�qcu<z%�B��rtuCzlg?r�j~z%rtsex'r<�%z%uCv~z%��jws6587�9;:=<?>@7�ACB�7ED!F@G#HJI�F@GK:LD0M
{li5i5�Jsexci�qc{�hJrti`zlg3g?i�qyx�r¦k#ilunr�hcs�zl����i5g3v~z%r�v~i�xy�
�+s3r��¦s3sex°vwr��v~xy�Bv~g3z%rtiluC�3�5ilu
i�xcs hyzl�rtiJg?i�xy��vL�cs3u
z`�%z%uCv~z%��jwsF�CqygCh�zl��NOIP7�GK:�Q@R1DSABTF,UVIP<�B
zl�«z@�yv~u�seg?r¦g3zlqB�ts
ilkSW#>3>YXZF@9,F[:=G�F$\�:LGK:LD0MY]-³�hBz%r�z%�+i�qcr
r�hcs!u�sejLz%r�vwi�x��+s3r��¦s3sex°r�hcs!jLz%rtsex�r��V]

�«hys��tr�qy�c�Iilk
j~z%rtsex'r��%z%uCv~z%�Bj~s�o^iO�csej~�!v~��z°��v~�ysejw� vLx�rts3uC�Bv~��g3vwpBjLv~xyz%u��¡sex'rts3u�pyuCv~��s�z,��seg?r�vLxc{}�yv���s3u�sex'r
Bsej~�B�²ilkB��g3v~sexyg?sl����qygQh¬zl��seg?i�xci�oJs3rtuCv~g3��zlxy�¬�tiOg3v~zlj'�Cg3vwsexyg?se�3��xyz%r�qyuCzlj'�Cg3vwsexyg?se�´zlxy�`pB�t�OgChci�jwil{l� ¢ 4 z%uCo�zlx4�
�3^[_.`1a mz%rtrtsej � �3^.`@bcaed ze�Oo^sex'rJzlxy�gfOhilu�se��¯lil{c� �3^[^l�ca ±z%u�r�hci�jwi�oJs3� s3r@zlj §w� �@i[i��ca |}zljLv~xci��ª�t¯5v � �@i[i�� ¥Q§
� j~z%u�{ls�x5qyo`��s3u�ilk^��qBgCh o^iO�csej~�-zl�cilpyr3� v~o^pBjLv~g3vwr�jw�Zilu}s?·5pBjLv~g3vwr�jw�l�ª��hyz%r°�¦s g3zlj~jXr�hcsjABTF,UVIP<�B�ACB�7ED
F,UVUVIPA�k�D0:0>[7��nil�B�ts3uC�lse���%z%uCv~z%�Bj~se�nz%u�sXv~xy�yv~g3z%rtiluQ��ilk²j~z%rtsex'r��%z%uCv~z%�Bj~se�3��v § sl§w�5il�B�ts3u��lse�¹�%z%uCv~z%�Bjwse��z%u�sªg3zlqB�tse�
�5� j~z%rtsex'r¬�%z%uCv~z%��jwse�3��zlxy�E��qygQh jLz%rtsex�r��^g3zlxE�+s¹xyilr¬i�xBjw�µpBh'�5��vLg3zlj�g?i�xyg?s3pBr��@r�hyz%r@��s3u�s�xcilr^o^sezl�Cqcu�se�
�+seg3zlqy�ts�ilkB�ti�o^s�pyuCz%r�v~g3zlj5g?i�xy�trtuCzlvLx�r3�%�Bqcr�zlj~�tiXz%�B�trtuCzlg?r�k#zlg?rtiluQ��hBz%uC�!rtiX¸'qBzlx�r�vwk#�X��vwr�h`zª��vLxc{�jws<o^sezl�Cqcu�sl§
�F�B��s3u��lse���%z%uCv~z%��jwse�;g3zlx¬�+s¦�Bvwu�seg?r�g3zlqB�tse��ilkyilr�hcs3u�v~xy�yvLg3z%rtiluC�3�7�Bqcr�xyilr�g3zlqy��se��ilk�j~z%rtsex�r��%z%uCv~z%�Bjwse�e§;³�hyv~jws
vwr�v~�²sezl�t��rtiFg?i�o^sqcp`��vwr�h!s?·czlo^pBj~se�²��hcs3uCs<r�hyv~�;u�se¸5qyvwu�seo^sex'r;�ci5se��xcilr�hyi�j~�4�>o�zlx�����r�qy�yvwse��z%u�s��cse�Cvw{�xcse�
v~x�iluC�cs3u¦rti`k qyj®�jLj'r�hBv~��zl�C��qyo^pyr�v~i�x4����qygQh¹zl�v~x�r�hcsª¸5qcse�tr�v~i�xyxyzlvwu�se��qy�tse�¹v~x��tiOg3v~zlj���g3vwsexyg?se�¦u�se�tsez%uQgCh¡zlxy�
oJz%u�¯ls3r�vLxc{c�Bzlxy�°vLx¡pB�t�OgChci�o^s3rtuQv~g3zlj²o^sezl��qyu�seo^sex'r��3§

�«hysFo^sezl�Cqcu�seo^sex'r
zl����qyo^pBr�vwi�x¹vL��xcilr
o^s3uCsejw��zlx¡z%u�r�vwk zlg?rk/ilu
oJz%r�hcseo�z%r�v~g3zlj4zl�cse¸5qyzlg?�l�c�Bqcrz@�tr�zlxP�
�yz%uC��pyuCv~xBg3vwpBjws¡k#ilu¹z��7z%uCv~s3r��Zilk!�yz%r�z zlxyzljw�O��v~��pyuCzlg?r�v~g?se�3§ � r�r�hcs sexy�4��¦s hyz��ls z k/uQzlo^s3��iluC¯Zr�hyz%r
z%pypyuCi�zlgChy�^zIpyuCil�Bjwseo �'� �yvw�Ov~�yv~xy{-vwr^v~x'rti r¼��i pBz%u�r��J�¡zlABTF,UVIP<�B�ACB�7EDmA>3X$BJG �¦��hyvLgChE�cse��g?uCv~��se�@hci>�
j~z%rtsex'r���z,�+seg?rªv~xB�yv~g3z%rtiluC�3�czlxy�-znUoD0<oI�p3D0IP<*F[GqA>3X$BJG ���cse��g?uCvw��v~xc{@hci�� j~z%rtsex�r���z,��seg?rªilr�hcs3uªj~z%rtsex'r��3§

� xcilr�hcs3uFo^ilr�vw�%z%r�vwi�x°k#ilu�s?·OpBj~v~g3v~r�jw�¹g?u�sez%r�vLxc{¹z¹o^sezl��qcu�seoJsex�r�oJi5�csej�z%u�s!r�hcs¬g?i�xy�tse¸5qcsexyg?se�ªilk�o^sez,�
��qcuCseo^sex�r�s3u�u�ilu ¢ ±¦i�j~jwsex4� �3^[b[^ ¥Q§ � ilu°v~xy�tr�zlxBg?sl����qcpyp+i��ts}��s �zlx�r¡rtiE¸'qyzlx'r�vwk#�Zr�hcsµg3zlqy��zljªs���seg?r�ilk
s?·Op�i��Cqcu�s�rti�jwsezl�Iv~x}gChyvLj~�cu�sex	r �ªg?il{�xyvwr�vw�ls@k qyxyg?r�vwi�xB�3§��«hys3u�s¬z%uCs¬�yv~u�seg?rªzlxy�Iv~xB�yvwu�seg?r�oJsegChyzlxyvL��oJ�ªr�hyz%r
oJvw{�h'rs?·5p�j~zlv~x�r�hyv~�¦s��+seg?r3�Bzlxy�¡r�hcs!v~�C��qcse�¦uCzlv~�tse���5���CqygCh¡pyuCil�Bjwseo�z%pyp+sez%u
v~x¡oJzlx���u�se�tsez%uQgCh°g?i�x'rts?·5r��e§

d se�tsez%uCgChys3uC��v~x`p�i�jLv~g?�!zlxyzljw�O��v~��z%u�sv~x�rts3uCse�trtse�^v~x`r�hyv~��r��5p�s¦ilkBpBu�il�Bjwseo��+seg3zlqy�ts¦r�hcs3��xcs3se�¬rti g?i�x�rtuCi�j
r�hcs`sex��Ovwu�i�xyoJsex�r�vLx°iluC�cs3uªrti¹zlgQhyvws3�ls¬r�hcs`�cse�Cvwu�se��s��+seg?r��J�«��hci�qBj~���¦s`v~x'rts3u��lsexcs¬v~x°hci>� jwsezl�}v~����pyu�sezl�
v~x r�hcs@sex'�5vwuCi�xyo^sex'rV]�±qcr �ªhyz%r vwk<vwrX�ci5se� xcilr zlg?r�qyzlj~jw� z,��seg?r�g?il{�xBvwr�vw�ls^�t¯Ov~j~j~�ªilk�gQhyv~j~�cuCsex4����qcrXr�hcs3u�s
v~�J��i�o^s}hyvL�y�csexZg?i�oJo^i�x�g3zlqy�ts}r�hyz%rJs?·OpBj~zlv~xB�^r�hyv~�J�ys3p�sexB�csexyg?��] 4 i>� rti ¸'qyzlx'r�vwk#�ZvwrV]s�«hcse�ts z%u�s
r��5pBv~g3zlj�¸5qcse�tr�vwi�xy�ªv~x�seg?i�xci�oJs3rtuCv~g3�Xzlxy�-��i5g3v~zlj���g3vwsexyg?se�e§�±qcrªzlj~��i�u�se�tsez%uQgChcs3uC�Fv~x}z%u�r�v®�g3v~zlj;v~x�rtsejLj~vw{lsexyg?s
zlxy� u�il�+ilr�v~g3�Xz%u�sJz%rtrtsex'r�vw�ls^rti°��qygQhI{lsexcs3uCzlj�pyu�il��jwseoJ�3§ 4 i�� �ci5se�Xr�hcs@�¦iluCj~�Iz,��seg?r!o`�}z%{lsex'rVt>u�il�+ilrV]
4 i���g3zlx}vwr«oJzlxyv~pBqyj~z%rts vwr��sex'�5v~u�i�xyo^sex'r«v~x¡iluC�cs3u�rti¹zlgChBvws3�ls�vwr��
{li�zljL�V]-¨¼k�i�xcs��ci5se�«xcilr
¯Oxci>��hci>� rti

�



Enviromental
     Quality Maturity

 Rate of

Humidity
Sunlight availability
measure

 measure

maturity
 Sexual

     Food

Height
growth growth

  Fur

?

?

?

� vw{�qcu�s � � � g3zlqy��zlj�oJi5�csej�ilk�sex��Ovwu�i�o^sex'r�zlj�s���seg?r��!i�xIr�hcs@�Bvwi�jwil{�v~g3zlj�{lu�i>�«r�hIilk���i�o^s^zlxyv~oJzlj��tp+seg3vwsl§
� �y{lse�«oJz%u�¯lse�-��vwr�h�z £ ]�¤�v~xy�Bv~g3z%rtsXu�sej~z%r�vwi�xy��v~x¡��hyv~gQh¡r�hcs�z��7zlv~jLz%�BjwsXpyuCvwilu
¯Oxci>��jwse�c{ls!v~��jwse���«g?s3u�r�zlvLx4§

¸5qyzlx�r�v~k/�-�CqygChIs��+seg?r��3��v~rFv~�Xhyz%uQ�}rti��+sej~v~s3�ls¬v~xIzlx'�}�cseg3vL��vwi�x r�hcs3ilu�s3r�v~g^o�zlgChyv~xys3u��-qy�tse�Izl�!z¡g?uCv~rts3uCvwi�x
k#ilu�zlg?r�vwi�x4����v~xyg?sXr�hcs!pBu�se�yv~g?r�vwi�x¡ilk´r�hcs s��+seg?r��ªilk´z�oJzlxyvwpBqBj~z%r�vwi�x���v~j~j��+s �«u�i�xc{c§<¨�x�iluQ�cs3u«rtiJp+s3u�k#iluCo
�ti�qyxB�!pyu�se�Bv~g?r�vwi�x ilkBo�zlxyvwpBqyjLz%r�vwi�xy�3��g3zlqB��zlj'oJi5�csejL�;z%u�sxcseg?se����z%uC�l§´�F��qyzljLjw�F�CqygCh¬o^iO�csej~�;z%uCs¦xcilr�u�sezl�yvLjw�
ze�%zlv~j~z%��jwsl�yzlxy�°zljw{liluQvwr�hyoJ�
z%u�s`xcseg?se����z%u��¡rti�j~sez%uCx¡r�hcseoºk#u�i�o �yz%r�zO§

Lead Cognitive Skills
β

ε

Lead Cognitive Skills
β

IQ Test
Blood level

ε

ε
εb

IQ

¢ z�¥ ¢ ��¥

� vw{�qcu�s � �¬¨©x ¢ z�¥Q��r�hys¹qyxy�ys3uCjw�Ov~xc{�h��5p+ilr�hcs3r�v��3se� pBhcsexci�o^sexyi�x4§¡¨�x ¢ ��¥Q��hci�� r�hcs¹oJi5�csej�zl����qyoJpyr�vwi�xy�
u�sej~z%rtse��r�hcs!o^sezl��qyu�seo^sex'r��3§

� ��v~o^pBj~s`g3zlqy��zlj�oJi5�csej�k#ilu r�hcsJjwsezl� ¢�� ¥FzlxB� g?il{�xBvwr�vw�lsJ�t¯Ov~j~j~� ¢�� ¥�pyuCil�Bjwseo v~� z¡j~v~xcsez%uXu�s3{lu�se�C��vwi�x
o^iO�csej4��hys3u�s � g3zlqy�tse� � ��zlxB�°r�hcs3��z%u�s`u�sej~z%rtse�}�'�¡r�hcs¬j~v~xcsez%u
se¸5qyz%r�vwi�x�� �
	������� ����hcs3u�s � v~��r�hcs
qy��qBzlj�3s3u�i@��oJsezlx4�²xciluCoJzljLjw�°�yv~�trtuQvw�Bqcrtse��uQzlxy�ci�o �7z%uCvLz%�Bjwsl§ � v~{�qcu�s � ¢ z�¥Fv~j~j~qy��rtuCz%rtse�«r�hyvL��se¸5qyz%r�vwi�xIzl� z
g3zlqy��zlj´{luQz%pBhyv~g3zlj�o^iO�csej § �«hcs3u�s^v~�Fi�xcsJvLo^p+ilu�r�zlx�rXpyuCil�Bjwseo��ªi�xcsJqy��qyzljLjw�°�ci5se� xcilr!hyze�ls���sej~j����cs?�xcse�
g?uCvwrts3uQv~z!k#ilu¦¸5qyzlx'r�vwk#�5v~xy{���hyz%r £ jwsezl��s?·5p+i���qyu�se¤�zlxy� £ g?il{�xyvwr�v~�lsX��¯5v~jLj~��¤ ��hci�qBj~�J�+sl§ �«hcsFqy��qyzlj�z%pypyu�i�zlgQh
v~�´u�sej~�5v~xy{ªi�x^v~xB�yvwu�seg?r´o^sezl��qcuCse�3����qygQh^zl���6G >Y>3X�G B�9@BJGOpT>@7�pVB�7ED0<*F[D0: >@7 ¢���� ¥Q���ªhyv~gCh@v~��zlx^vLxy�yv~g3z%rtilu�ilk�jwsezl�
s?·Op�i��Cqcu�sl§ � xB�¹g?il{�xyv~r�vw�lsXk#qyxBg?r�vwi�xyzlj~vwr¼�^v~�<pBu�il�Bz%�Bjw�@i�xcsFilk;r�hysFo^i���r¦v~jLj ���cs?�xcse��g?i�xyg?s3pyr��
v~x�s?·Ov~��rtsexyg?sl§
|}sezl��qcu�se�X��qygQhIzl��������BoU�DLU ¢���� ¥ªhyz��ls@rti¹�+s@qy�tse� zl�FvLxy�yv~g3z%rtiluC��ilk � § �XqcuFu�s3{lu�se���Cvwi�x}oJi5�csej�hyzl�ªrti
�+s!�ti�o^s3r�hyvLxc{Jzljwi�xc{Jr�hys�j~v~xcse�ilk ��� 	�����!���#"#$ § � vw{�qcuCs � ¢ ��¥v~j~jLqy�trtuCz%rtse�r�hcs`xcs3� {luCz%pBhBv~g3zlj²o^iO�csej
u�s3pyuCse�tsex�r�vLxc{^r�hyv~�u�s3{luCse����vwi�x4§

4 i��¦s3�ls3ue��v~k
r�hcs�o^sezl��qcu�seoJsex�r¬s3u�u�ilu@ilk � r�hcuCi�qc{�h ��� v~�¬xcilr%�3s3u�ic�<v § sl§w� �'&)(	 i �n�¦s¡g3zlxyxcilr@{ls3r
z�g?i�xy�Cv~�trtsex'r^se�tr�v~oJz%rtilu¹ilk � qyxy�cs3u^r�hcs°jLv~xcsez%u^u�s3{lu�se�C��vwi�x o^iO�csej §E³�vwr�hci�qcrJz g?i�xy��v~�trtsex'r^se�tr�v~o�z%rtilue�
i�xcs¡�¦i�qyj~� xcilr@��s¡z%�Bjws�rtse�trJvwk � vL�*�3s3uCic�<k#ilu@vLxy�tr�zlxyg?sl§ �«hBz%r@hBz%pyp+sexy��xcilr@�+seg3zlqy�ts¡u�s3{luCse����vwi�xEv~�@z
+�,%-/.102023546-87�9:.'7<;>=17�9�.'?�-A@B-BCD7�-E?�-GFH.#7IJ7�046-B.1CLK

�



�cs3k#seg?r�vw�ls@o^s3r�hciO�4�B�Bqyr«�+seg3zlqy�ts�r�hBv~�«pyuCil�Bjwseoºk zlv~j~�«rti�o^s3s3rXvwr��Fzl����qyoJpyr�vwi�xy�3§
±¦� � vw{�qcu�s � ¢ ��¥Q����s¬�ts3s
r�hyz%r¦r�hcs3u�sFv~��z`g?i�oJo^i�x¡g3zlqy�tsF�+s3r��¦s3sex �%� zlxy� ��� ¢�� BTF.X�¥Q�c��hBv~gCh¹v~����rtuCv~g?r�jw�^z%{�zlv~xy��r�i�xcsªilk²r�hcsFoJzlv~x
zl����qBo^pyr�vwi�xy�¦v~x¹u�s3{lu�se���Cvwi�x	��vwk²i�xcsX�zlx�r��
g?i�xB��v~�trtsex'rse�tr�v~oJz%rtiluC�ilk�g3zlqy��zlj�s��+seg?r��3�yr�hcs3u�sXg3zlxyxcilr
�+sXzlx��
hyv~�B�csex¡g?i�oJo^i�x-g3zlqB�ts!�+s3r��¦s3sex°r�hcs uCs3{lu�se���tiluFzlxy�¡r�hcs!pyuCse�yv~g?rtilue§

�«hysJg?i�oJo^i�x g3zlqB�tsJpyu�il��jwseo �ci5se�!xcilr�hyz%pBp�sexµv~k<i�xcs�vL�X��v~j~j~vLxc{�rti}p�s3uCk/iluCo uQzlxy�ci�oJv��3se�Is?·Op+s3uCv �
o^sex'r��3�7��hcs3u�s<gQhyv~j~�yu�sexXz%u�s<s?·Op+i��tse� rti��%z%u��Ov~xc{«�cs3{luCs3se�²ilkcjwsezl�!i�x!pBqcu�p+i��tsl§ 4 i��¦s3�ls3ue����qBgCh!s?·Op+s3uCv~o^sex'r��
z%u�s@qyxcs3r�hyvLg3zlj ��zlxy�}i�xyjw�¡il�B��s3u��7z%r�v~i�xyzlj��Bz%r�z�g3zlx}�+s`qy��se�4§���segChyxBv~¸'qyse����qygQhIzl��r�hcs¬i�xcse�X�cse��g?uQvw�+se�°v~x
f5pBv~u�rtse�«s3r zlj § ¢ �@i[i[i ¥Fzlxy� � sez%uCj ¢ �@i[i[i ¥Fz%u�s^xcseg?se�C��z%u��l§ � j~��ic��s3�lsexIvwk�i�xys¬hyzl�Fg?i�xy��vL�cs3uCz%�Bjws¬g?i�x�rtuCi�j�ilk
vwr��¦sex'�5vwuCi�xyo^sex'r3�O�CqygCh¡zl�
zlx¡v~x'rtsej~j~vw{lsex'r¦z%{lsex'r«v~x�zlx�v~�csezlj~v �3se���¦iluCj~�4�OoJzlxyv~pBqyj~z%r�vwi�x¹oJze�¹�+sªs?·Op+sexy��vw�ls
zlxy�°gQhcsez%p-il���ts3u��%z%r�vwi�xyzlj²�yz%r�z���hci�qyj~���+s!qy�tse��zl�ªo`qBgCh°zl��p�i��C��vw�Bjwsl§

�Xxys¦�ti�jLqcr�vwi�x¬v~��k#qyjLjw� o^i5�ysej~v~xc{«r�hysjLz%rtsex�r��trtuCqBg?r�qcu�sl§ � �y�Bvwr�vwi�xyzlj'�yv��¹g3qyj~r�vwse�;z%uCvL�ts¦vLx`j~z%rtsex'r´�7z%uQv~z%�Bjws
o^iO�csej~�3��r�hci�qc{�h²§ � ilu^v~xy�tr�zlxyg?sl���yqys�rti-p�z%uCzlo^s3rts3u^v~�csex'r�v®�z%�BvLj~vwr��}u�sezl�ti�xy�e���¦s¡oJze�µu�se¸5qyvwuCs�o`qBjwr�vwpBjws
v~xy�Bv~g3z%rtiluC��p+s3u´jLz%rtsex�r ¢ ±¦i�j~jwsex²� �3^[b[^ca fOgQhcsev~xcse��s3rnzlj §w� �3^[^[^ ¥Q§��Fr�hcs3unv~o^p�j~v~g3z%r�vwi�xy��hyze�ls�rtiF�+s
g?i�xy��vL�cs3u�se�4§
¨©x^i�qcuns?·czlo^pBjwsl�5��qcpyp+i��ts�¦s«r�z%¯lsªvLx�rti�zlg3g?i�qBx�r¦z!g?i�oJo^i�x¹g3zlqy�ts«�+s3r��¦s3sex�jwsezl�Jzlxy�Jg?il{�xBvwr�vw�ls�z%�BvLj~vwr�vwse�J�
r�hcsªpBz%u�sex'rJr �¦z%rtrtsex'r�vw�lsexcse�C�rti¬hci�oJs�sex'�5vwuCi�xyo^sex'r ¢�� ¥Q�O��vwr�h¹o`qBjwr�vwpBjws«vLxy�yv~g3z%rtiluC� � ��� �	� � ��
@¢ � vw{�qcu�s � ¥Q§³µs@�¦zlx'rXrti¹rtse��rXv~k � v~�ªvLxy�cs3p+sexy�csex'r
k/uCi�o � {�vw�lsex � zlxy�4�+vwkn�tic�4g?i�xyg3jLqy�cs�r�hBz%rXj~sezl�}v~�FxcilrXz¹�Bvwu�seg?r
g3zlqy�ts¬ilknzljwrts3uCz%r�v~i�xy�ªvLx-gChBv~j~�cu�sex#r �«g?il{�xyvwr�vw�ls¬k qyxyg?r�vwi�xy�e§
¨¼k�r�hcse��s��%z%uCv~z%�Bjwse����s3uCs`il�B��s3u��lse�4����sej~j�� ¯5xci>��x
o^s3r�hciO�y��ilk+rtse�tr�vLxc{�g?i�xy�yv~r�vwi�xyzljyv~xB�cs3p+sexy�csexyg3vwse��k#ilu<g?s3u�r�zlv~x�k#zlo�v~j~vwse�´ilk+pyu�il��z%�Bv~j~vwr¼�`�yvL�trtuCvw�Bqyr�vwi�xy��g?i�qyj~�
�+s}qy��se�4§ ��hyv~��v~�¹xyilr¹r�hcsIg3zl�tsl§»f5i�oJs ¢� ze�¦se��¥�s?·Ov~��r�v~xc{���i�j~qcr�vwi�xy��p+s3u�k/iluQo z�rtse�tr¡ilk`g?i�xy�Bvwr�vwi�xyzlj
v~xy�ys3p�sexB�csexyg?s¦ilk<�6G�>3>3X � B�9[B�Glzlxy� ���I{�v~�lsex�z k qyxyg?r�vwi�x@ilk+r�hcsªv~xy�yv~g3z%rtiluQ� � ��� �	� � �	
 �'z!�ti@��g3zljLjwse�nU�pVF@G Bnilk
� § � j~i'il¯�z%r�r�hys¦{luQz%pBhyv~g3zljOo^iO�csejOv~x � vw{�qcu�s � rtsej~j~�´qy��r�hyz%r�r�hcsi�xyj~�!�¦z��¬�CqygCh^��g3zlj~s¦�¦i�qyj~�@�P����s3pBz%uCz%rts �
��� zlxy� ��� �¦zl�«v~k;vwr�¦zl�
zlx�vLx��ls3u�r�v~�BjwsX�cs3rts3uCoJv~xBv~�tr�v~g�k#qyxBg?r�vwi�x�ilk � �c��hBv~gCh¹i�xcs!��hci�qBj~�¹xyilr
s?·5p+seg?rrti
hyz%pyp+sex�v~x¡pBuCzlg?r�v~g?sl§

ε
l

Cognitive Skills
β

IQ Test

ε

εIQ

Blood level

b
εε

t

Teeth level

Lead

Parent’s Attentiveness

1P 2P 3P

scale

ε ε ε1 2 3

� vw{�qcu�s � � � {luCz%p�hyv~g3zlj4o^iO�csej+��vwr�h¡r�hyu�s3s�j~z%rtsex'r��3§

¨©x r�hBv~��uCs3p�iluCr`�¦s��yi xcilr@�yv~�Cg3qy���¬hci���rtiµjwsez%uCx�r�hcs¡g3zlqy��zlj¦u�sej~z%r�vwi�xB��hyvwpB��zlo^i�xc{Ir�hcs¡j~z%rtsex�r��e�<zl�
vwr¬�¦zl�^�yi�xcs�vLx ¢ fOvLjw�7zO� �@i[i�� z�¥Q§ � �lsexEr�hci�qc{�h'r@r�hyv~�¬v~�`i�xcs¡ilk«i�qcu^oJzlv~xEo^ilr�vw�%z%r�vwi�xy�e��r�hcs3u�s¡z%u�s��tr�v~j~j
oJzlx'� z%pBpBj~v~g3z%r�vwi�xB����hys3u�s�¯5xyi���v~xy{}r�hcs°oJsezl��qcu�seo^sex'rJo^iO�csejzljwi�xcs°v~�^vLo^p+ilu�r�zlx�r3§ � iluJs?·czlo^pBjwsl�¦v~x
�yz%r�z}oJv~xyv~xy{°z%pypBj~v~g3z%r�v~i�xy� �¦s¹oJz��µ�¦zlx'r`rti}¯5xyi���hci�� r�hcs¹�Bv ��s3uCsex�r�oJsezl��qcu�se�`g3j~qy�trts3u`rtil{ls3r�hcs3uJzlxy�

����� 02-��:.#? .'7�I = C I 0 .��#? .��59�I @G.�� @E?�IJ7�-E?�I = C -��D3�I��1.�� -BCD7/7�=�@B= C�F5IJ7�I = C:.���� ?�= ;:.#;�I�� I 0�7�I @ I C:F -��>-BC:F -BC�@E-63�C:F -E? = 3 ? .! 5I =14 .#7�I @
0�" 0�7�-B4�=�#�@G.1350�.�� IJ7$"DK%� -E7 .#I&� 0 .#?�-'�1I&� -BC I C)(�-G.'?���*�+�,.-.-./ K

�



hci>� r�hys3�-g3zlx-�+s@v~x'rts3u�pyu�s3rtse�}zl�Fz%���trtuCzlg?rXk#zlg?rtiluQ�ª�ªvwr�h}oJilu�s¬vLx�rts3u�se��r�v~xc{¹��seoJzlx�r�vLg3�3§ � zlg?rtilu`zlxyzljw�O��v~�3�
k#iluJv~xy�tr�zlxyg?sl�¦v~�^zµ�tr�zlxy�Bz%uC�Zj~z%rtsex'r^�7z%uCvLz%�Bjws¡o^i5�ysejk/ilu^r�hyvL�@¯5v~xB� ilkFs?·5p�jwiluCz%rtilu��E�yz%r�zµzlxyzljw�O��v~�e�n�Bqcr
u�se¸5qyvwuCvLxc{¬��rtu�i�xc{ls3uªzl�C��qyo^pyr�v~i�xy�
zlxy��uCz%r�hys3uªz%u��Bv~rtuCz%u���uCilr�z%r�vwi�x}oJs3r�hci5�B�3§ � jwi��¦s3u��yvLo^sexy��vwi�xBzlj���pBzlg?s
g?i�qyj~��zljL�tiJ�+s qy�tse��k#ilu�g?u�sez%r�v~xy{Jpyu�se�yvLg?r�vw�ls o^i5�ysej~��Bzl�tse�°vLx°��qygQh°z%�B�trtuCzlg?r�k#zlg?rtiluC�e§

�Fr�hys3u<BsejL�y��ilk²z%pypBjLv~g3z%r�vwi�xy�nvLxyg3j~qy�cs«g?il{�xBvwr�vw�lsª�Cg3vwsexyg?se�3�Ozlj~�ti¬v~x�rts3uCse�trtse��v~x¹jwsez%uCxyvLxc{ {lsexcs3uCzlj�k#zlg?rtiluQ�
r�hyz%rFs?·5p�j~zlv~x�il�B��s3u��lse�}oJsezl��qcu�seo^sex'r��ªilk���sehBze�Ovwiluªzlxy�}�yuCzlvLx°zlg?r�vw�Ovwr�� ¢ k zlg?rtilu!zlxyzljw�O��v~�
�zl�FiluCvw{�v~xBzlj~jw�
o^ilr�vw�%z%rtse�¡�5�¹�tr�qy�Bvwse�v~x�p��t�5gQhci�o^s3rtuCvLg3�Q¥Q§n¨©x�z%uCr�v®�g3v~zlj�v~x'rtsej~j~vw{lsexyg?sXzlxy��¯Oxci���j~se�c{lsXsexc{�v~xcs3s3uCvLxc{c�5j~sez%uCxP�
v~xc{!qBxy�cs3uCjw�Ov~xc{Xqyxc¯Oxci>��x^k zlg?rtiluC��vL��u�sej~z%rtse�¹rti�r�hcsªg?i�xyg?s3pyr<ilk�>@7ED!>@G >TQ[M G B�F@<o7�:L71Ql§¦fcqygChJjLz%rtsex�r��7z%uCvLz%�Bjwse�
g3zlx°�+s qy�tse�-zl��xcs3� g?i�xyg?s3pBr��ªv~x�jLz%u�{ls!h'qBoJzlxP���cse��v~{�xcse�¡¯5xyi���jwse�y{ls �Bzl�tse�3§

� � �	�������	� 
O��� ��	���S�����e��
���
�
 ����� � �T����


�«hcs<{li�zlj'ilkyj~sez%uCxyv~xc{«oJsezl��qcu�seo^sex'r�oJi5�csejL�;v~��v~�csex'r�vwk/�Ov~xc{
z%�B��rtuCzlg?r�ilu´qyxyoJsezl��qcu�se�!g?i�xBg?s3pyr�� ¢?£ k zlg?rtiluC��¤�¥
r�hyz%r^g3zlqy��zljLjw�µs?·5p�j~zlv~x�r�hcs�zl���tiOg3v~z%r�vwi�xy�¬o^sezl��qcuCse��i>�ls3u�zI�ts3r¬ilk�il�B�ts3uC�7z%�Bj~s¹uCzlxB�ci�o �%z%uCv~z%��jwse�3§ �«hcs
j~zlxc{�qBz%{ls-ilkX{luCz%pBhyvLg3zlj«o^iO�csej~� ¢ f�iluC�yzlx4� �3^[^[b ¥Q��z {luCz%pBhyv~g3zlj�g3zlqy��zlj~vwr¼�Zg3zlj~g3qyj~qy��zlxy�Zr�hcs g?i�xyg?s3pyr�ilk
�P���ts3p�z%uCz%r�vwi�xµ��vLj~j;�+sJqy��se�µzl�!z�k#iluCoJzlj�j~zlxc{�qBz%{lsJk/ilu�i�qcu!o^iO�csej~�3§@¨�k�r�hcs^uCsezl�cs3u�v~� xcilr k zloJv~jLv~z%uX��vwr�h
r�hcs¡g?i�xyg?s3pyr@ilk��P����s3pBz%uCz%r�vwi�x zlxy� g3zlqy��zljo^iO�csej~�3���+i'il¯O�`�CqygCh zl� � sez%uQj ¢ �3^[b[b � �@i[i[i ¥¬zlxy�Zf5pBvwu�rtse��s3r
zlj § ¢ �@i[i[i ¥!pyu�se�tsex'r!r�hcs¹�cs?�xyvwr�v~i�xy�Xv~xIk#qBj~j��cs3r�zlv~j §��hcs^k/i�jLjwi���vLxc{°�cs?�xyv~r�vwi�xy�Xv~x'rtu�i5�Bqyg?s@r�hcsJk zloJv~j~vwse�Xilk
o^sezl��qyu�seo^sex'rªo^iO�csej~�ilknv~x'rts3u�se�tr3§ � uCzlxy�ci�oº�7z%uCvLz%�Bjws!zlxy�}zJxciO�cs�v~x°zJ{luCz%pBh-z%uCs!rtu�sez%rtse� zl�ªzJ�Cv~xc{�jws
sex'r�vwr��¡��hcsex¡�+ilr�h°hBze�ls�r�hys!��zlo^s�xyzloJsl§

� ������� � � ����� �"! � �y�$#�� �&% �'� � % � 	 �&(*),+ X[:=<�B�pYD&B�XnF.pJM.p3G : p�Q.<*FokOR.-0/ +�1�2 pV>@7OD!F@:L7�:L71QnF U3BJDS>43 G�F[D&BJ7OD
9,F[<V: F$\�G BoU6587F U3BJD�>43 B�<o<?>@<Z9,F[<V: F$\�G BoU � 7�F U3BJD >93 >$\oU3B�<o9@BTX 9@F@<o:0F$\JG�B�U;:<7 D>=S> UJB3D >43 B�X3QcBoU6?,@ F@7�X
?BA97C3J>@<VA UF�ACB�F@UVIP<?BJACB�7OD6A >YX$B�GED ¢ 5 � : � � � ? @ � ?FA©¥ : 3 BTF.p�R G F[D&BJ7OD :L7G5 : U F kPF@<�B�7ED�>43 F[D G B�F,U�D�>@7 B
9,F[<V: F$\�G BC:=7.:H7 7E>[7�B >43 DLRPBC>1\oUJBJ<V9[B�X 9,F@<o: F$\�G BoU :=U�F kPF@<�B�7OD�>43CF@7�M�9@F@<V: F$\JG�BC:L7G5JI � 76F@GLG 7E>3X$B�U�:L7K:
F@<�B p�R1:=G�X@<�B�7 >43mU�>@ACB 7�>3X$B :L7;5L78F@7�M 7E>3X$B :L7 � :=U F�pT>@A�A>@7nkPF[<?BJ7OD6>43 F.D G B�F@UoD D>=S> 7E>3X1BoU :L7M: F@7�X
:=U�XON&U3B kPF@<?F[D&BTXB3V<?>@A B�9@BJ<VMnB�G B�ACB�7OD >43L5BP + G UJ>Q7 F@GLG B�X3QcBoU :L7H?,@ RPF@9@B F[D G�BTF,UoD8>@7�B�BJ7EXVkP>@:L7OD :L7G: F@7�X
7E>�B�7�XVkP>@:L7OD :=7 � 7 F@7EX�F@GLG�B�XYQ1BoU�:L7<? A RPF@9@B�F[D G B�F,U�D >[7�B B�7EXokP>@:L7OD8:=7 � P

�«hysF�cs?�xyvwr�vwi�x^ilk�z¬oJsezl��qcu�seo^sex'ro^i5�ysej��tp+seg3v®�se��v~x���hyv~gQh��ze�¹il�B�ts3u��lse���%z%uCv~z%�Bj~se��z%u�sXv~xy�Bv~g3z%rtiluC�
ilk�g?i�oJoJi�x j~z%rtsex�r¡k zlg?rtiluC�¡��hyvLjws-xcilr�g?i�xy��vL�cs3uCv~xc{�hci�� ��qBgCh�k#zlg?rtiluQ��z%u�sµg3zlqy��zlj~jw� g?i�xBxcseg?rtse�4�X��v~xyg?s
xci-�Bvwu�seg?rtse�µpBz%r�h �+s3r��¦s3sex�r��¦iIj~z%rtsex�r��`v~�!v~x'rts3uCo^se�Bv~z%rtse�µ�5�Izlx il�B�ts3u��lse� �7z%uQv~z%�Bjwsl§HR�ilr�zljLjwi���vLxc{°zlx
il�B�ts3uC�lse���%z%uCv~z%�Bj~s
rti��+s�z�g3zlqB�tsªilk4z`j~z%rtsex�rv~�n��rtu�i�xc{ls3u¦r�hyzlx�xcilr¦zlj~jwi>��v~xc{�g3zlqB��zljypBz%r�hB�<zlo^i�xc{¬j~z%rtsex'r��
�+sªv~x'rts3uCo^se�Bv~z%rtse���'�Jxci�x ��j~z%rtsex�r�%z%uCv~z%�Bj~se�3���Bqyr¦��qBgCh ¢ ��v~�csejw�Jzl�yilpyrtse��¥<zl����qyo^pBr�vwi�x��ªv~j~jyzlj~j~i�� qy�¦j~z%rts3u
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u�s3pyuCse�tsex�r¹qyxyg?s3u�r�zlv~x'r��Zv~x r�hcs-o^sezl��qyu�seo^sex'r3§ ³µs �ci xcilrJs?·cg3j~qy�ys�r�hcs°p+i�����vw��v~j~vwr¼��ilk �yv �+s3u�sex�r^s3uCu�ilu
rts3uCoJ�F�+sev~xc{¹j~v~xc¯lse�-�'�°p�z%r�hy�3§�¨�rXv~�ªz��tr�zlxy�Bz%uC�-pBuCzlg?r�v~g?s¬rti�uCs3pyu�se�tsex'rFzl�C�ti5g3vLz%r�vwi�xy�F�yqcs�rti��cs3p+sexy�ysex�r
s3u�u�iluQ�
��hcsex��Ov~��qBzlj~jw���cs3p�v~g?r�v~xc{^zJ�yv~u�seg?rtse��{luCz%pBh°�'��qy��vLxc{^�ci�qc�Bjws����Bvwu�seg?rtse�¡se�c{lse�3�B��hyv~gQh°v~�
r�hcs!qB��qyzlj
u�s3pyuCse�tsex�r�z%r�v~i�x�v~x^�trtuQqyg?r�qcuCzljcse¸5qyz%r�vwi�x¹o^iO�csej~� ¢ ±¦i�j~jwsex4� �3^[b[^ ¥nzlxB�Jg3zlqy��zljyoJi5�csejL� ¢ � sez%uCj � �@i[i[iPa fOpBvwu�rtse�
s3rXzlj §w� �@i[i[i ¥Q§ � xcilr�hys3uF�%z%uCv~z%r�v~i�x}v~�ªrti¡g?i�o^pBjws3rtsejw�}vw{�xcilu�s`s3u�u�iluX�7z%uQv~z%�Bjwse����hcsex �cuCze�ªv~xc{�{luQz%pBhy�3�+zlxy�
zlx'�`�ci�qc��jws����yvwu�seg?rtse��se�c{lse�´r�hyz%r´�¦i�qyj~�`s?·Ov~��r�zlo^i�xy{ªr�hcseo ��vLj~j��+s�cuCze�ªx`zlo^i�xy{Fr�hys�il�B��s3u��lse�¬�7z%uCvLz%�Bjwse�
r�hyz%r�z%uCs��cse��g?sexy�Bzlx�r��
ilk���qBgCh�s3u�uCilu«rts3uCoJ�3§

�Fxyjwse���¹vwr¹vL���tr�z%rtse��ilr�hcs3u��ªv~�tsl�
�¦s �ci xcilr¡v~xyg3j~qy�ys�r�hys}s3u�uCilu¹�%z%uCv~z%�Bj~se��v~xZr�hys-B{�qyu�se���cs3p�v~g?r�v~xc{
{luCz%pBhBv~g3zljno^iO�csej~�!zlg?uCi����!r�hyvL�!�ciOg3qyo^sex'r3���Bqyr ��s¹��v~j~j´v~xyg3jLqy�cs^zlx��µxcseg?se�C��z%u����ci�qc��jws����yvwu�seg?rtse�Ise�y{lse�3§
¨©x � vw{�qyu�s�U@�¦s hyze�ls zlx¡s?·czlo^pBjwsFilk�z¬{luCz%pBhBv~g3zlj�oJi5�csej�r�hyz%r
v~�z@o^sezl��qcuCseo^sex�r
o^iO�csej�zlxy��i�xcsXr�hyz%r
v~�
xcilr3§ d sej~z%r�vwi�xy��zlo^i�xc{�j~z%rtsex'r���z%uCs!xcilr�g?i�xy��vL�cs3u�se�4§
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(b)(a)
� vw{�qcu�s U �;¨©x`r�hcs{luCz%pBhy��z%�+i��lsl����hBvwrts�xciO�cse��u�s3pyuCse�tsex�r�il�B�ts3uC�lse�`�%z%uCv~z%��jwse��zlxB���BjLzlg�¯�xciO�cse�´z%u�sj~z%rtsex'r��3§
� vw{�qcu�s ¢ z�¥nvL��zlx¹s?·OzloJpBjws�ilk�z`o^sezl�Cqcu�seo^sex'r¦oJi5�csej § d sej~z%r�vwi�xy�¦zlo^i�xc{@j~z%rtsex'r��¦z%uCs � qy�tr¦vw{�xcilu�se�4§ � u�u�ilu
xciO�cse��z%u�s«xcilr�uCs3pyu�se�tsex'rtse�4§ � vw{�qcu�s ¢ ��¥�v~�´zlx^s?·czlo^pBj~s¦ilk+zX{luCz%pBhBv~g3zljco^iO�csej5r�hyz%r<v~�´xcilrnz!oJsezl��qcu�seo^sex'r
o^iO�csej §

�«hys
pyu�s3�Ovwi�qy���cs?�xBvwr�vwi�x@�ci5se�<xcilrn�tp+seg3vwk#���ªhyv~gCh�v~�´r�hcs«pBz%uQzlo^s3rtuCv~gu�sejLz%r�vwi�xy��hyv~p¬�+s3r¼��s3sex¹z �7z%uQv~z%�Bjws
zlxy�°v~r��«�yvwu�seg?r
g3zlqy��se�3§<¨©x¡r�hyv~��¦ilu�¯��y��s���v~j~j�k#i5g3qy��v~x¡r�hcs k#i�j~jwi��ªv~xc{^g3j~zl���
ilk�o^sezl�Cqcu�seo^sex'r«o^iO�csej~�J�
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³µsXzl����qyoJs«k/ilu��v~oJpBj~v~g3vwr¼��r�hyz%r¦zlj~jy�%z%uCv~z%��jwse�nhyz��lsH�3s3u�i¬o^sezlx4§��«hys«u�sezl�ti�x¹k/ilu�r�hcs�s?·OrtuCz`s3u�u�ilu�rts3uCo
v~�`�+seg3zlqy�ts¡��s¡�zlx�r@rtiIs?·cg3j~qy�cs¡�cs3rts3uCoJvLxyv~�tr�v~gJu�sej~z%r�vwi�xy�@zlo^i�xy{ sej~seo^sex�r��@v~x�i�qcu^o^iO�csej~�3§ �«hys�xcs?·Or
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� vw{�qcuCs � �cs3pBv~g?r��¬z}pBqcu�s�zlxB� zlx v~o^p�qcu�s�o^sezl�Cqcu�seo^sex'r¬oJi5�csej §-¨©x�z}pBqcu�s�o^sezl��qcuCseo^sex�r@o^iO�csej �
��	'* �&? A 	+* § R�ilr�vLg?sFr�hBz%r�sezlgQh¹il���ts3u��lse�¹�7z%uCvLz%�BjwsªvL�<�tr�v~jLjyz`xyi�xP���cs3rts3uCoJvLxyv~�tr�v~gk qyxyg?r�v~i�xJilk²vwr���pBz%u�sex'r��
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uCzlxy�yi�o��7z%uCvLz%�Bjwse�¦zlxy�¡k/ilu
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�ls3u���g?i�oJoJi�x vLx�g3zlqy��zlj¦o^iO�csej~� ¢ fOpBvwu�rtse� s3r@zlj §w� �@i[i[i ¥`zlxy� vL���cse��g?uQvw�+se�µ�'� � sez%uCj ¢ �@i[i[i ¥`qyxy�cs3u`r�hcs
xyzlo^s ilk U�D!F$\�:LG :0D0M%§ �«hysFk#i�j~jwi>��v~xc{^�cs?�xyvwr�vwi�x¡oJz%¯lse�Fqy�ts ilk�r�hyv~�
zl���Cqyo^pyr�vwi�x²§
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(b)
� vw{�qcu�s � ��«hcs¹{luCz%pBh v~x � vw{�qcuCs ¢ z�¥�v~��xcilr@z}pBqcu�s�oJi5�csej!� � � zlxy�4� � z%u�s¹�P��g?i�xBxcseg?rtse�E{�vw�lsex�r�hcsevwuj~z%rtsex'r`p�z%u�sex�r��e� � 
 zlxB� ����hyz��ls�oJilu�s�r�hyzlx i�xcs�p�z%u�sex�r3§I�Xx�r�hcs¹ilr�hcs3u@hyzlxy�4��r�hcs�{luQz%pBh v~x � v~{�qcu�s
¢ ��¥nv~��z�pBqcu�sFo^sezl��qcuCseo^sex�r¦o^iO�csej ��s3�ls3u��Jil�B�ts3uC�lse�¹�%z%uCv~z%��jws�v~���P���ts3pBz%uCz%rtse�¹k#u�i�o ilr�hys3uvLxy�yv~g3z%rtiluC��zlxy�
j~z%rtsex'r��«{�vw�lsex-vwr�� ¢ qyxyvL¸'qcs>¥�j~z%rtsex'r«pBz%uCsex�r3§

³µs���v~j~jlzlj~��i���ze� r�hBz%r3�7{�v~�lsex�z«j~z%rtsex'r;�%z%uCv~z%��jws�{luCz%pBh4�7r�hcsnr�qypBjws ¢ 5 � : � � � ?,@ � ? A ¥4vL�²vwr��;oJsezl��qcu�seo^sex'ro^iO�csej § �«hcsX�cs?�xBvwr�vwi�x¹ilk;pBqcuCsªj~z%rtsex'r
�7z%uQv~z%�Bjwsª{luCz%pBh�zlxy�¡j~v~xysez%u¦j~z%rtsex'r�7z%uQv~z%�BjwsF{luCz%pBh¡z%u�s zlxyzljwil{li�qB�J�
r�hcs3�@��hci�qyjL�^hyze�ls«p�qcu�s;t7j~v~xysez%u´oJsezl��qcu�seo^sex'r<o^iO�csej~�e§ � qyu�s
{luCz%pBhy�<z%u�s«v~o^p+ilu�r�zlx'r�k/ilu�uCsezl�ti�xy�nr�hBz%rn��v~j~j
�+s s?·5p�j~zlv~xcse�¡j~z%rts3ue��zlxy�°vwr«v~�
qB�ts3k#qBj+rtiJ¯5xyi�� hci>� rtiJil�Br�zlv~x�z^pBqcuCs {luCz%pBh¡i�qcr«ilk�zlx°vLo^pBqcu�sFi�xcsl§
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�«hBv~�
�cs?�xyv~r�vwi�x�u�se¸'qBvwu�se�r�hyz%r«s3�ls3uC��il�B�ts3u��lse�°xyi5�cs!vLx¡r�hcs!pBqcuQv®�g3z%r�vwi�x¡hyzl� � qy��r
i�xcs!j~z%rtsex'r�pBz%u�sex'r
v~x ,^§
fcv~xyg?s!r�hcs�i�qcrtpBqcr��Chci�qyj~�¡�+s�z�k#zlvwr�hyk#qyj+{luQz%pBh4�yr�hyvL���csejws3r�v~i�x°g3zlxyxcilrª��s`z%u��BvwrtuCz%uC�l§ �«hys!pBqcu�p+i��ts
ilkXr�hyv~�^�cs?�xyvwr�vwi�xZv~�@rti v~�csex'r�vwk#� pBqcuCs¡oJsezl��qcu�seo^sex'r�o^iO�csej~�Jr�hyz%r�z%u�s-z�k#qyxBg?r�vwi�xEilk#,@�¦��hcs3u�s�sezlgQh
il�B�ts3uC�lse�I�7z%uCvLz%�Bjws`vL�F� ���ts3pBz%uCz%rtse�Ik#u�i�o s3�ls3u��}ilr�hcs3u il�B�ts3u��lse�µxyi5�cs¬{�vw�lsexµvwr�� ¢ qyxBv~¸'qys>¥«j~z%rtsex'rXpBz%u�sex'r3�
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zlxB�^g?i�xyg?s3pyr��nr�hBz%r�s?·5pBjLzlv~x¬il�B�ts3u��lse�@pBhysexci�o^sexyzO��zl�n��sej~jOzl��uCsej~z%r�v~xc{Xpyu�s3�Ovwi�qy�Cjw� ¯5xyi���x^g?i�xyg?s3pBr��
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z`�Cg?u�s3sªp�jwilr3§�¨�x¹{lsexcs3uCzlj �5�+ilr�h�zlxyzljw�O��v~��z%{lu�s3s!v~xJr�hysFo^i���r¦se�C�tsex�r�vLzljBp+i�v~x'r��<ilk;r�hyv~�
��v~oJpBjws^s?·czlo^pBjwsl§ 4 i>��s3�ls3ue�<��s¡��hci�qyjL� �trtu�se�C��r�hyz%r¬i�qcu@z%pypyu�i�zlgQh uCse¸'qyv~u�se��jwse�C�`��qy� � seg?r�v~�ls¹�cseg3v~�Cvwi�xy�J�
xci°xcs3se��k/ilu!p�v~g�¯Ov~xc{�r�hcs�x5qyo`��s3uXilk
j~z%rtsex'r��!v~xµzl�c�%zlxyg?sl��xci°xcs3se�µilkgChci5i���v~xy{°�ti�o^s^uCz%r�hcs3u`z%u��BvwrtuCz%uC�
u�ilr�z%r�vwi�x¹o^s3r�hciO�4�'xyi!xcs3se�Jilk4gChyi'i���vLxc{��ti�o^s�r�hcs3ilu�s3r�v~g3zlj~j~�@qBx � qB�tr�v®Bse�@o^s3r�hciO�^ilk4g3j~qy��rts3uCv~xc{ v~xy�Bv~g3z%rtiluC�
�5�IqB��v~xc{¡r�hcs���rtu�sexc{�h'r!ilkr�hcs�jwi�zl�yvLxc{��3§ � ilu@v~xy�tr�zlxBg?sl��vwk¦��s�p�s3uCk/iluCo z-gChyv ���C¸'qyz%uCsJrtse�tr!ilk
�tr�z%r�v~��r�v~g3zlj
Br�xcse�C� qy��v~xc{¹r�hcs^{�vw�lsexµg?i>�7z%uCvLzlxyg?sJoJz%rtuCv®·+�4r�hcs@k zlg?rtilu�zlxyzljw�O��v~�Xv~o^p�jwseo^sex'r�z%r�vwi�xIv~x�f � f-u�s3�lsezljL�Xr�hyz%r
� qy�trFi�xcs^k#zlg?rtilu`v~�Fsexci�qc{�h ��vwr�hIz�p � �%zlj~qcs¬ilk i § i.^ §��«hyv~�Fv~�Xzlj~�ti¡r�hcs@u�se�CqyjwrFr�hyz%r oJv~xyv~o�v��3se��±¦¨�mF§	�«hcs
�cs3k zlqyjwr«g?uCv~rts3uCvwi�x�qy�tse�°�'�°f � f¡zlj~�ti�gQhci5i��tse� � k zlg?rtiluFi�xyjw�l§S�«hBv~�v~�«xcilr«r�hys!¯5vLxy��ilk´vLxy��vw{�h'ri�xcs!�¦i�qyj~�
�zlx�r«k#u�i�oº�CqygCh°zlxBzljw�5�Cv~�3§

� ��z ��v~�csexyilrtsl��i�xcs
v~o^p+ilu�r�zlx'r´k#zlg?r�p+i�v~x'rtse�¬i�qcr��'�¬±z%u�r�hci�jwi�o^s3�Zs3rnzlj §´vL��r�hBz%r�ilu�r�hcil{li�xyzljcuCilr�z%r�vwi�x
v~�ªhcilp+sejwse���«v~x-r�hyv~�«�Bz%r�z¹�ts3rFvwk´r�hcs�{li�zlj�v~�ªqyx��lsevLj~v~xc{^zlx'��¯5v~xB��ilk £ ��v~o^p�jws!�trtuCqyg?r�qyu�se¤O§e�«hyz%rªu�sev~xck#iluCg?se�
r�hcs�xcilr�vwi�x r�hyz%r^zl���Cqyo^pyr�vwi�xB�`z%�+i�qcr¬r�hcs�v~xy�cs3p+sexy�ysexyg?sJilk�j~z%rtsex'r��Jz%u�s¡xcilr^�cse��v~uCz%�Bjws¹s?·Og?s3pyr^v~x �ls3u��
se�tp+seg3v~zlj~v �3se���ci�oJzlv~xy�e§
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�«hcsªu�se��qyj~r��<�cse��g?uQvw�+se��v~x�r�hcsªpBu�s3�5v~i�qy�<�tseg?r�v~i�x¹��hyi�qyj~�J�+sFg?i�xy��v~�cs3uCse��zl�¦�ls3u��^pyu�i�o�v~��v~xc{c§�³�vwr�h¹�Czlo^pBjws
��v��3se�ªr�hyz%rXz%u�s`xyilrª�ls3u��°jLz%u�{ls`{�v~�lsex-r�hcs¬x'qBo��+s3u�ilk<�7z%uCvLz%�Bjwse� ¢ sl§ {c§w� �Ji[i[i p+i�v~x'r��«k#ilu �l� �7z%uQv~z%�Bjwse�3��zlxy�
g?i�qyj~��p+i�����vw��jw�-�+s¹j~se����r�hBzlx�r�hBz%r`k#ilu¬�Cv~oJv~j~z%u�u�se��qyjwr��)¥Q��k#s3�¦s3u¬r�hBzlx�qy�Cqyzlj<zl���Cqyo^pyr�vwi�xB�3��r�hys3ilu�s3r�v~g3zlj~jw�
uCvw{liluCi�qy�²zljw{liluCv~r�hyoJ�3�>r�hcs�zljw{liluQvwr�hyo s?·cg?s3se�cse�`s?·5p+seg?r�z%r�vwi�xy�e�%g?i�xB��v~�cs3uCvLxc{r�hcsnpyu�s3�Ovwi�qy�²u�se��qyjwr��²pyu�se�tsex'rtse�
v~x ¢ fOv~j~�7zO� �@i[i�� z�¥Q§¦mi�xy�trtuCzlv~x'r*����z%r�v~��k#zlg?r�vwi�x@rtsegQhyxyv~¸5qcse�´k#ilu<jwsez%uCxBv~xc{�{luQz%pBhyv~g3zljco^iO�csej~��p+s3u�k#iluCo^se�¬�+s3rtrts3u
r�hyzlx!�Cg?ilu�s�� �Bzl�tse�¬z%pypyu�i�zlgQhcse�;�yse��g?uCvw�+se�Xv~x r�hyvL�+pyu�s3�Ovwi�qy�+�¦ilu�¯�§�¨�r²�ci'se��xcilr;o^sezlx!r�hyz%r;xcs3� zlxB� s �¹g3vwsex'r
��g?ilu�s�� ��zl�tse��zljw{liluCvwr�hBo»qy�Cv~xc{`z%pBpyu�ie·cv~oJz%rtsX±ze�lse��vLzlx���g?ilu�se�
g3zlxyxcilr�+sª�yse��vw{�xcse�¹k/ilur�hyvL�<pyuCil�Bjwseo��5�Bqcr
r�hcs3u�s`z%u�s`�ti�oJs!r�hcs3ilu�s3r�v~g3zlj�v~���Cqcse�r�hyz%rªhBze�ls�rti��ti�jw�lse�4����qygCh}zl�ªhyi�� rti¹�cs?�xcs�z�g?i�xy��v~�trtsex'rª�Cg?ilu�s!ilknz
j~z%rtsex'r
{luCz%pBh��ªvwr�hci�qcr¦s3�7zljLqyz%r�v~xc{^r�hcs k qyj~j�p+i��trts3uCvwilu�§���hcs3u�s!z%u�s!g?i�o^p�qcr�z%r�vwi�xyzlj4v~�C��qcse�3�c��qygQh�zl�«hci>� rti
s �¹g3vwsex'r�jw�Jg?i�o^p�qcrts�r�hcsF��g?ilu�sFilk²z�xcs3��g3zlxy�yvL�yz%rtsª��vLxyg?s�j~z%rtsex'r��%z%uCv~z%��jws
{luCz%pBhy�¦z%u�sFxcilr��cseg?i�oJp�i��Cz%�Bjwsl§
� xcilr�hcs3unk qyxy�yzloJsex�r�zljOpyuCil�Bjwseo�v~��hci>� rti!�trtuCqyg?r�qyu�s
r�hcs«�tsez%uCgQhJ�tpBzlg?sªv~x@zX�¦z��@z ��i�j~qcr�vwi�x^g3zlx^�+sk#i�qyxy�
�5�^{lu�s3se�c���tsez%uQgCh4§��Xxysª�tr�v~jLjyhyzl��rti@g?i�xB��v~�cs3u¦hci���rti¬o�z%¯lsFr�hBv~�<�tsez%uQgCh¡zl���Bv~�trtuCvw��qcr�vwi�xP� k#u�s3s«zl��p�i��C��vw�Bjwsl§

m¦i�xB��v~�cs3uCvLxc{¡r�hcsJ{lsexcs3uCzljLvwr��µilkr�hcs¹pyu�il�Bjwseo°�²r�hcs¹��i�j~qcr�vwi�xµhcs3uCs�pyu�se��sex�rtse����hci�qyj~�I�+sJilkpyuQzlg?r�v~g3zlj
z%pypBjLv~g3z%�Bv~j~v~r���k#ilu�oJzlx'� ��g?sexBz%uCvwi��3§ 4 i��¦s3�ls3ue�´r�hcs3u�sJv~� ��r�v~j~j�z�jwilr ilk
v~o^pBu�i��lseo^sex'r�� r�hyz%r`g3zlxµ�+sJ�ci�xcsl�
zlxy��r�hys k/i�j~j~i���v~xy{¬rtilp�v~g3�«g3zlx°�+s!g?i�xy�Cv~�cs3u�se��zl�ªv~oJo^se�yvLz%rtsX��r�z%u�r�v~xc{^p+i�v~x'r��k/iluªo^ilu�s!u�se��sez%uCgCh	�

� �Cv~xyg?s-r�hBv~�Ju�s3p+ilu�r¹v~x�rtuCi5�yqBg?se�Zi�qcu¹BuC�tr�z%pBpyu�i�zlgCh k#ilu¹r�hyvL�Jpyu�il��jwseo����s �yv~� xyilr��¦ilu�u�� z%�+i�qcr
ilpBr�v~oJv��ez%r�vwi�x�v~xEiluC�cs3u¹rti oJz%¯ls-r�hys-zljw{liluCvwr�hBo zl����vLo^pBjws¡zl�Jp+i�����v~�Bjwsl�n�BqyrJv~xZk qcr�qcu�s��ls3uC�Cvwi�xy�
�¦sµoJze���+s g?i�xBg?s3uCxcse��rtiZv~o^pyuCi��lsµvwr��¡��g3zlj~z%�BvLj~vwr�� z%r¡r�hcsIs?·Op+sexy�ts ilk�p+i�����vw��jw�ZoJv~����vLxc{�s?·czlg?r
��i�j~qcr�vwi�xy�e§�³µs!g3qyu�u�sex'r�jw�^u�se�tsez%uCgQhyv~xc{^zljwrts3uQxyz%r�vw�ls zljw{liluCvwr�hBoJ�¦r�hyz%r
g3zlx¡u�se�yqyg?sXvwr��g?i�o^pBqcr�z%r�v~i�xyzlj
g?i�oJpBjws?·cvwr��l§ � ilu�vLxy�tr�zlxyg?sl�7r�hcsn�¦ilu�¯X�'�X±zlxy��zlj�s3r;zlj § ¢ �@i[i�� ¥;�cse��g?uQvw�+se�4z%pypyu�i�·Ov~o�z%r�vwi�x!zljw{liluCv~r�hyoJ�
k#ilu«pyuCil�BjwseoJ�
g3jwi���sejw�¹uCsej~z%rtse��rti��ti�oJs!ilk´r�hcs!g3j~qy�trts3uQv~xc{@r�zl�t¯O�«�¦s�xcs3se��rti�zlg3g?i�oJpBj~v~��h a

� r�hys3u�s
z%u�s
zªj~z%uC{lsx5qyo`�+s3u�ilkBzlj~rts3uCxyz%r�vw�lse�´��hysex�i�xcs
v~x'rtsexy�y��rti v~xyg?u�sezl��s�r�hcs
�tr�z%r�vL�tr�v~g3zlj5u�il�Bqy��r�xcse���
ilk�r�hyv~��z%pBpyu�i�zlgCh²§ � ilu@s?·czlo^pBjwsl��qy��vLxc{°k zlj~�ts¹�Bv~��g?i��ls3uC��uCz%rts�pyu�iOg?se�yqcu�se�`v~xy�trtsezl��ilk«±¦i�xck/s3uCu�i�xyv
zl� � qy��r�o^sex�r��¬��v~r�hyv~x�sezlgQh �ts3r@ilk�r�hyu�s3s¹rts3rtuQzl�Zg?i�xy�trtuCzlv~x'r��@r�hyz%r^z%u�s¡rtse�trtse�4�<iluJ��g?iluCv~xc{Ig?i�o^p+i@�
xysex�r�� ilk¦r�hcs@�xBzlj�o^i5�ysej ¢ k/ilu!s?·czlo^pBj~sl�;qy��v~xy{�z �

� ��g?ilu�sJzl����qBoJv~xc{��ti�o^s^p�z%uCzlo^s3rtuCv~g@k#iluCo k#ilu
r�hys � i�vLx�r��Bv~�trtuCvw��qcr�vwi�x�¥!v~xZiluC�cs3u�rti��cs3rtseg?r¹�«u�i�xc{��cseg3vL��vwi�xy�3��ilu��+i5ilr��trtuCz%pypBvLxc{Ir�hcs-�tr�z%r�v~��r�v~g3zlj
rtse��r��3§«¨©o^p+ilu�r�zlx�rFz%rtrtsex�r�v~i�x �Chci�qyj~�¡�+s�p�zlv~��rti�r�hcs`g3zl�ts¬��hcs3uCs!r�hcs`g?i�oJpBqcr�z%r�vwi�xyzlj�g?i��trXoJze�°�+s
pBu�i�hyvw�Bv~r�vw�ls a

� i�xys��tp+seg3v®�gX�ze��ilk�v~o^pBu�i��Ov~xc{@u�il�BqB�tr�xcse���
v~�«s?·5pBj~iluCv~xc{@u�se�yqBxy�yzlxyg?��v~x�rts3rtuCzl�}g?i�xy�trtuCzlv~x'r��3§
�Xxcs
ilkr�hcs^uCsezl�ti�xy� ��h'� s?·5p+s3uCv~oJsex�r��X��v~r�hµo^i5�ysej~�X��vwr�hIk#i�qcu pBqcuCs@vLxy�yv~g3z%rtiluC�X�¦ilu�¯lse��o`qygQhµ�+s3rtrts3u
r�hBzlx r�hcs¹i�xcse�¬��vwr�h r�hcu�s3s��zl�¬�yqcs�rti r�hcs¹s?·5rtuCz zlo^i�qyx'r¬ilk
u�se�yqyxy�Bzlxyg?�l§ � �tr�z%u�r�v~xy{-p+i�v~x'r�v~�
qB��v~xc{�r�hcs¹v~�csezl� k#u�i�o ±¦i�j~j~sex�zlxy� ��v~xc{ ¢ �3^[^l� ¥`v~xIiluC�cs3u`rti}�tp+seg3vwk#�}hci>� rti qy�tsJu�se�Bqyxy�yzlxyg?�}rti
p+s3u�k#iluCo o^iluCs!u�sej~v~z%��jwsF�yseg3v~��vwi�xy� a

� z¹o^ilu�s!s?·Ortsexy��v~�ls�s?·Op�s3uQv~o^sex'r�zlj4s3�7zljLqyz%r�vwi�x4�BvLxyg3j~qy�yvLxc{¬oJilu�s�rtse�tr��ª��vwr�h�xyi�xP� � zlqy���Cv~zlx-�yz%r�z¹zlxy�
uCsezlj � ��iluQj~�°�yz%r�zO�Bzl�«��sej~j;zl�«��v~o¬qyj~z%r�vwi�xB���hcs3u�s!zl���Cqyo^pyr�vwi�xB�¦�yi�xcilr«hci�j~� a

� �yse��vw{�xyv~xy{°zljwrts3uCxyz%r�vw�lse��r�hyz%r`qB�tsJ�¦sez%¯ls3u¬zl���Cqyo^pyr�vwi�xB�3§ � ilu@v~xy��r�zlxyg?sl���cs3rts3uQoJv~xyv~xy{��ªhyv~gCh v~�csexP�
r�vw�z%�Bv~j~v~r��°{�qyz%uQzlx�rts3se�`��sJhBze�ls��ªhcsexIr�hcsJpBqyu�s^o^i5�ysej~� �ci°xcilr!v~xBg3j~qy�cs@zlj~jnj~z%rtsex'r��3��ilu!��hcsexI�¦s
hBze�lsFr�hcu�s3s�p�qcu�s«v~xy�Bv~g3z%rtiluC��p+s3u<p�zlvwunilk4j~z%rtsex'r��3�cv~xy�trtsezl�^�ªvwr�h^u�se�tp+seg?r�rti�r�hcsª��hci�jws«�ts3r�ilk²j~z%rtsex'r��3§
��hyv~�¦�ts3seoJ�rti@�+sªi�xcsXilk�r�hcsFoJi��tr
v~o^p+ilu�r�zlx'r�pyuQzlg?r�v~g3zlj�s?·5rtsexy�Cvwi�xy�¦ilk;r�hyvL��pBu�i5g?se�Bqcu�sªzlxB��z¬�ze�
rti�pyu�i��Ov~�cs k#iluCoJzlj � qy�tr�vw�g3z%r�vwi�x¡k#ilu�r�hcs 	��
����,
(��-�'���
�)����: pyu�iOg?se�yqcuCs a
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� g?uCsez%r�v~xc{ ��vLoJv~j~z%u^z%pypyuCi�zlgChcse�¹k/ilu¹�yv~��g?u�s3rts°�Bz%r�zO§ �«hys�k#zlg?rtilu¡zlxyzljw�O��v~�@k#uCzlo^s3�¦ilu�¯E�yv~��g3qy�C�tse�Zv~x
±z%u�r�hyi�jwi�o^s3� zlxy� ��xcilrtr ¢ �3^[^[^ ¥��cse�Cg?uCvw�+se�¡hci�� rti�qB�tsIk#zlg?rtilu zlxyzljw�O��v~��k/ilu°zlx'��s?·5p+i�xcsex'r�v~zlj
k zloJv~j~�¹�yv~��rtuCvw�Bqcr�v~i�x4�'zlxy�°r�hyz%r�g3zlx��+s!zJ�tr�z%uCr�v~xc{^p+i�v~x'r a

� g?i�oJpBjwseo^sex'r�z%u��¹z%pBpyu�i�zlgChyse��k#ilu
oJz7·cv~oJv��ev~xy{!r�hcsXx'qyo`�+s3u�ilk�o^sezl��qcu�se�¦�¦sX¯ls3s3p¡vLx¹z¬pBz%rtrts3uCx ¢ k#ilu
�+s3rtrts3u´i�x'rti�jwil{l�`jwsez%uQxyv~xc{«zlxy�¬�yz%r�zFoJv~xyvLxc{c��k#ilu�v~xy�tr�zlxyg?s>¥Q�lzl���¦sej~j�zl��rtu��Ov~xc{«rti v~�ysex�r�vwk#�Xr�hcs�xBz%r�qcu�s
ilk´r�hcs!vLo^pBqcuCv~r�vwse� ¢ �Bvwu�seg?r�g3zlqy��se�3�ys3u�u�iluªg?ilu�u�sej~z%r�vwi�xB�3�cs3r�g%§ ¥ a

� p�qcu�s@o^i5�ysej~�ªz%uCs@vL�csex�r�vw�z%�Bjwsl§ª³�hyvLgCh u�sej~v~z%��jws�se�tr�vLoJz%r�vwi�x rtsegChyxBv~¸'qyse�Fg3zlxI�+s¬�cse��vw{�xcse� k#iluXse�tr�v �
o�z%r�v~xc{�r�hys�s��+seg?r��´ilkyj~z%rtsex'r���vLx�rtiFr�hcsevwu�v~xy�yv~g3z%rtiluQ�;v~x�pBqcu�s¦o^i5�ysej���vwr�hyi�qcr;zl����qBoJv~xc{�zªpBz%uCzloJs3rtuCv~g
�Bv~�trtuCvw��qcr�vwi�x¹k/ilu«r�hys!il�B�ts3u��lse�°�7z%uCvLz%�Bjwse�V]

� �Cv~xyg?s@r�hyv~�Xo^s3r�hciO�µqy�tse�Fi�xyj~�-r�hcs^�tseg?i�xy�µoJi�o^sex�r��!ilk<r�hcsJ�yvL�trtuCvw�Bqyr�vwi�x4�yi�xcsJg?i�qBj~�Izlj~�ti¡s?·5p�jwilu�s
hyi�� ¯ls3uQxcsej²o^s3r�hciO�y�
g?i�qyjL���+sXvLx�rts3{luCz%rtse�}v~x'rtiJr�hyv~�pyuCil�Bjwseo a

� �¦s¦��v~j~j�zljL�tiª�¦ilu�¯�vLx!r�hcs¦pyu�il�Bj~seo ilkyjwsez%uCxBv~xc{«r�hcs�trtuCqBg?r�qcu�s�zloJi�xc{ªr�hys¦j~z%rtsex'r��3§<mqcuCu�sex�r�o^s3r�hciO�y�
¢ sl§ {c§w�<fOvLjw�7z ¢ �@i[i�� z�¥t¥`oJz%¯lse�¬qy�ts^ilkr�hcs�zl�C��qyo^pyr�v~i�xIr�hyz%r�j~z%rtsex'r���z%u�s¹j~v~xcsez%uCj~�-u�sej~z%rtse�²§�mzlxµ�¦s
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