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xy� ��uwr{}%r��d�N}%r4��uwr Àoé�5 ���m�wx ÔQr{|�xyvG��r{vw�%x��x�r{�kÊ�x���uwxyv"��uwr4�������¶�«z��%£ � �<xyvwt�r4|yz��r�}ktÃz�|�t{¯w|yz��x��Nvw�kz�}�r
��z��%r{¬a�Nvü�uwr;}�z��x���������¯w�N}%r{�%t{r{vht{r4xyvG�r�vw��x±�xyr��{�BÊ�r�t{�N�4�w¯h��r��uwr è É ¿o¾%èf3<¿ �hx±ÔQr{|���z�|�¯wr����Nr�}k�uwr
�������m�«z��%£ � q6uwxy��ËNx���r{��xy¬wr�vi��xyt{z�|O}%r{�%¯w|����{�Qz�����uwr,}�z��x��	����zÃ��r{}z�ËNr{�Ux���r � ¯�z�|O������uwr }z^�xy�¶���~�%¯w�4� �
§,�uwr�}«���(z���xy�%��xyt��´Ê�uwx�t(u tÃz�v ��r7t��N�4�w¯h�r�¬ Ê�x���uwxyvþrÃz�t(u �%�O���«�«z���£ÿz�vw¬ �d��}«rÃz�t(u ��� �uhr7� Êm�
t(u�z�vhvwr{|���z�}�r 5«¿�½�ëXè�Æ �wx Ôhr�|3��z�|y¯wr³z�vw¬��´r{z���¯w}%r{�2���¤É è�¾oëXèGì{ëïîñëïêXð x�v&�wx±ÔQr�|3��z�|y¯wr �
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Ê�r{|y|5z����%r{ËN�4r{vG�r�¬"��������� � ¢mr�tÃz�¯h��r	�����uhr����}�¯ht��¯h}�r	�����uhr¶�d�N}%r{ËN}%�N¯wvw¬ªz�vw¬ª��z�t(£iËN}%�N¯wvw¬"�%r{r�¬w�{�
�uhr{}�r�z�}�rª�d��¯w}���¯ht(u �wz�t(£iËN}��N¯hvw¬ }�r{Ë�xy�Nvw�´��¯w}%}��N¯hvw¬wxyvhË rÃz�t(u ������� � q6uwr{�%rat{z�v ��r"¯w��r�¬ xyv z
��z�}�x�r�� �ÿ��� ÊmzÃ�<����·t��N�4�w¯h�rª|y�<tÃz�|���z�t(£<Ë�}��N¯wvh¬ r{���xy�´z���r{� � § vwr"�%¯wt(u �w}��<t{r�¬w¯w}%r��6�uwrrÉ è�îïîy¿oð
�4r��uh�Q¬ Ñ �Qr�t���xy�Nv °h� ° Òo�it{�N�4�w¯h��r{�8�uwr2�4r{¬wxyz�v´�hx±ÔQr{|���z�|y¯hr2x�v´r{z�t(u���z�t(£<Ë�}��N¯wvh¬«}�r�ËNxy��v3�<z�vw¬´��uwr{v
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�d�N}¶rÃz�t(u �%�O����t{���´�w¯Q�r{�¶�uwr«zÃ�Nr{}�z�ËNr����U�uwr4�d�N¯w}�t{�N}%}�r{�%�O��vw¬wxyvhË7��z�t(£iËN}%�N¯wvw¬ �4r{¬hx»z�vw��z��¶�uwr
|y�<tÃz�|B��z�t(£iËN}%�N¯wvw¬ªr{���xy�´z���r �d�N}U�u�z^��������� �
§ ¯w}'�w}%r��dr�}�}�r�¬�z��w�w}%�Gz�t(u���� ��z�t(£iËN}%�N¯wvw¬4z�¬ � ¯h�%��4r{vG��}%r{|�xyr{�s�Nv;z vw��vQÐ |�xyvwr{z�}¨��|���r{}�t{z�|y|�r{¬ 5«Â^¾ÕÅ ç ÂJd
îyÂK3�ë_Ä�è�îÉÂ(Å�¿oÆ�ëïÆ
3 �~��r{r´�Q��xy|y|�r H � ÎJI��d�N}³z�¬wr��z�xy|�r{¬ü¬wr���t�}�xy�Q�xy��v � ¨ª�N}%�wuw�N|��NËNx�tÃz�|5�N��r{vwx�vwË&xy�³z��h�w|yx�r{¬
��;��uwr³�N}�x�ËNxyv�z�|�x��«z�ËNr{��Ý z�vw¬�ßÿ¯w��x�vwË4z�� � ¯�z�}�r³���}�¯ht��¯h}�xyvhË4r�|yr��´r�vi�6Ê�x±�u���x�¬wrk|yr�vwË���uªz^��|yrÃz��%�� Ê�xyt�r�z���|»z�}%ËNr�z�����uwr&���������%r{��z�}�z��x��Nv ¬wxy���(z�vht{r � q6uwxy�;�N��r{}�z��x��Nv }%r{�4�g��r{�´z�|y|É�uwr&�%�O�����z�vw¬
ËNr�vwr{}�z��r��;z�v x��«z�Ë�r�Ê�uhxyt(u x��	z�v·r{�%��xy�´z��r4���U��uwr«�wz�t(£iËN}��N¯hvw¬ �d�N}³�uwr´r{vG�x�}�r«�%|yx�¬wr � Ó��N}�x�vw¬wx Ð
�<xy¬w¯wz�|8�������������z�t(£iËN}%�N¯wvw¬·xy�¶r{�%��xy�´z��r�¬>�G�a�z��´�w|�xyvwË&��uwxy�¶��z�t(£iËN}%�N¯wvw¬ x��«z�ËNr�z��¶�uwr4vw�N�4xyv�z�|
t{r�vG�}�r,���3�uhr��%�O��� � µ·r2��x��´�h|��;t(uw����r,���	�z��´�w|�r2��uwxy�8x��«z�Ë�r2}�z��uhr{}8�u�z�v´�(z�£�r z�v«z���r{}�z�ËNr,����r{}6z0%��z�t(£<Ë�}��N¯wvh¬7}�r�ËNxy��v�2w�h��r{t{z�¯w�%r¶��r{}%���%xy�4xy|yz�}m}%r{��¯h|���2z�}%rkroÔQ��r{t���r{¬7�d}%�N��������uª�4r���uw�Q¬h� � J�Nr�}%�
|»z�}�ËNrkÊ�xyvh¬w��Ê ÊUz���¯w�%r{¬7���«t�}�rÃz^�r³�uwr¶�´��}��wuw��|y�NËNx�tÃz�|O��z�t(£iËN}%�N¯wvw¬"x��«z�ËNr���uwr�vwt{r�x���x���r1Ôh��r{to�r�¬
���u�zÃ��r¶��r{}%���%|y��Ê �%��z���x»z�|B��z�}%x»z���xy�Nv �
¨ª�N}%�wuw�N|��NËNx�tÃz�|��N�Or�vwxyvhË>}%r{��¯h|����x�vþ�%�«z�|�|yr�}���z�t(£iËN}%�N¯wvw¬þr{�%��xy�´z��r��;�u�z�vÿ����uwr{}4��x��´�w|�r{}��4r���uQÐ
�<¬w� � ¨ª��}�r³xy�4�O��}%�(z�vi��|����uh�N¯wËNu3�h�´�N}%�wuw�N|��NËNx�tÃz�|���z�t(£iËN}%�N¯wvw¬�r{���xy�´z���xy�Nv�x��6roÔQ��r{t���r{¬�����Or îy¿(À(ÀÉ è�¾1ëXèGì{îy¿ �uwz�v���uwr³���uhr{}6�4r��uh�Q¬w�����Or�tÃz�¯h��r¶����������z�t(£iËN}%�N¯wvw¬ªr{�%��xy�´z��r��
� z�}%rk��z��%r{¬7��v��hx±ÔQr{|3��z�|�¯wr{��xyv�z�|»z�}�ËNr |��Qt{z�|BÊ�x�vw¬w��Ê³�®z�vw¬&�Nro�� z�}%r³vw����t{��}�}�¯h�h�r�¬ Ñ x � r � �wxyz���r�¬ª¯w�GÊmz�}�¬h�(Ò6�i���h}�xyË�ui��r{}6�wx ÔQr{|y����r{|��NvwËNx�vwË	��4�N}6�Nv��uhr¶r�¬wËNr���5�uhr¶�%�O���� �
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t{��|y|yr�t����%�z��x��%�x�t{�¶¬wr{�%t{}%xy�wx�vwËª��uwr � ¯�z�|�x�� �����6��uwr{�%r��4rÃz��%¯w}�r��´r�vi��� � ¼Éz�}�xyz��wx�|yx�� �7�´r{z���¯h}�r{���´r�vQÐ�x��Nvwr�¬·xyv·�Qr�t��x��Nv·� � � �±� z�}�r4�Nvwr´£<x�vw¬·��� � ¯�z�|�x�� �ü�4rÃz��%¯w}�r � § ��uwr{} � ¯�z�|�x�� �ü�4rÃz��%¯w}�r��	�w}%���Qx�¬wr{¬xyv  Å�Â^ê xyvwt�|y¯w¬wr¶�������,��xy¹�r Ñ z�}�r{z«xyvª�wx±ÔQr{|��(Ò1�Bz«t�xy}%t{¯w|yz�}�x±� �&�´r{z���¯h}�r�z�vw¬"}�r�|»z���x���r��%xyËNv�z�|5���«��z�t(£NÐ
ËN}%�N¯wvw¬�xyvG��r{vw�%x�� � H Ì I � µ·r;uwz���r4��r��³����´z�£�r;¯h��r4���8�uwr���r4�´r{z���¯w}%r{�³xyvü��¯w}³z�v�z�|±�<��r{� � q�z��w|yr;�
��uh�gÊ����uhr¶��¯h��w¯Q�2�d}%�N�  Å�Â^ê �d�N}U�uwr³x��«z�Ë�r ��uw��Ê�vªxyv�Ó�xyË�¯w}�r³� �
q6uwr	z��O����r	xy�´z�ËNrk�h}��<t{r{�%��x�vwË«���r{�h� ËNr{vhr{}z^�r³� Êm���´z�x�v � ¯�z�vi��x���xyr{���d�N}�rÃz�t(u"���������Nvª��uwr	z�}�}zÃ� Ç9 z�vw¬ = �<Ê�uwxyt(uªz�}%r �´r{z���¯h}�r{��������}z�vw�%t{}%xy�h�2z��h¯wvw¬�z�vht{r �d�N}U��uwrk}�r�¬ªz�vw¬�ËN}�r�r{v�|»z���r{|�r{¬��´¥2��
�z��´�w|�r{���'}�r�����r{t���x���r{|�� � q6uwr«� Ê��"��z�|y¯wr��;z�}%r«¯w�%¯�z�|y|±�at{�N���hxyvwr�¬ xyvG��7z7��x�vwËN|�r«|y��Ë�Ð x�vi��r{vw�%x�� �ü}�z^Ð
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Ñ vhr{ËGz���x���r�Òk|y�NË�ÐÕ}z���xy��x�vw¬wx�tÃz���r{�¶�g��r{}¦Ð roÔQ�w}%r{�%��xy��v Ñ ¯wvw¬hr{}�ÐÕroÔQ�w}%r{���%xy�Nv�Ò¶xyv��uhr´}%r{¬ |yz��Or�|yr�¬a�´¥2��
�z��´�w|�r t{���´��z�}�r{¬&������uwrkËN}%r{r{v � ¢�r��d�N}%rk�w}��<t{r�r{¬wx�vwË;���z�vG�&x�vh�dr{}%r{vwt�r¶��}Ut{|�¯w�%��r{}�x�vwËw�wvh�N}��´z�|yx�¹Ãz^Ð
�x��Nv&xy�mvwr{r�¬wr{¬ªxyv&�N}%¬wr{}U���;xy¬wr�vi��x��ï�«z�vw¬�}�r��´����r¶���<�%�r��«z^�xytk�%�N¯w}%t{r{�����5��z�}�xyz��x��Nv Ñ r � Ë � ¬wx��Br�}�r{vG�
|»z��Or�|yxyvhË�rAG´t�xyr�vwt{x�r{��z�vh¬;��tÃz�vwvwxyvhËk�w}��N��r{}��x�r{�������uwrU¬Q�Nr{���i�w}�x�vi��ÐÕ��xy�	��}'����z^�x»z�|QrA�Br�t���Ò�z�vw¬�z�|y|y��Ê
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q6uwr�z����2�¤Br1Ôh��r{}%xy�4r{vG��ÊUz��st{z�}�}%xyr{¬³�N¯Q��z��5�wz�}%�����wz6�%�¯h¬h�³���w|�xy�wx�¬ �4r��(z��O�N|�xy�%��z�vh¬	z�}��uwr�}��N�%t{|�roÐ
}�����xy�5��¯h��t{r��h�x��wxy|�x�� �³x�v	�4xyt{r � ��O��|yxy���N�w}%���r�xyv³,¤ Ñ z����,,¤�Ò�xy�sz,ËNr�vwrm£ivw��Ê�v�����w|»zÃ��z��hx��N���(z�|i}���|yr
xyv´º �Ww �4r��z����N|yx���� � ¨�xyt{r�Ê�x���u4��uwr z��O�¶,¤'Ë�r{vwr�£<vh�Qt(£�r{¬QÐÕ�N¯h�Uuwz���r,�Nr�}%�4|y��Ê º �Ww t(uw�N|�r{���r{}%�N|
|yro�Nr�|y�kz�vh¬"�uwr;ËN�Nz�|s���É��uwr;z����&,¤�r1Ôh��r{}%xy�4r{vG� Êmz��k���x�¬wr{vG��x��ï�ªËNr{vwr�� Ê�x���u�z�|���r{}�r�¬"roÔQ�w}%r{�%��xy��v
xyv&��uwr³|yx���r{}%�6���s��uwr{�%r�£ivw�<t(£NÐ �N¯Q���4xyt�rkt{�N�4��z�}%r{¬&���x�v<�h}�r{¬�t{��vi��}��N|~�4xyt�r �
q6uwr��}�r{z���4r{vG�4ËN}%�N¯w� t��Nvw�%xy�%��r{¬þ��� r�xyËNuG�4�´x�t{r&Ê�x���uÿ��uwrªz��O�a,¤	ËNr{vwr�£ivw�<t(£�r{¬<Ð �N¯h��z�vw¬ÿ�uwr
t{��vi��}��N|5ËN}%�N¯w�"t��Nvw��x��%��r{¬ü���8r�xyËNuG�â0%vw�N}%�«z�|�2�¡6� Í ¢m|ch Ì �4xyt{r � Ó��N}2rÃz�t(uü���'�uhr{��r �ÃÌ �4xyt{r����z�}�Ë�r��
t � �2ÿÊmz��'���h�(z�x�vwr{¬³�d}����J�«¥2��ÿ�G��}%r���r{}��%rU�}�z�vw��t�}�x��h�x��Nv	z�vw¬	|yz��Or�|y|�r{¬¶¯w��x�vwË z2}�r{¬<Ð_��¯w��}�r{�%t{r�vi�
¬h��r���¡��w� � q6uwr�}�ro�dr{}�r�vwt{r4�z��´�w|�r�¯w�%r{¬axyv�z�|�|�uG�<�w}�x�¬wxy¹{z��x��Nvw�,Êmz��³�w}�r���z�}%r{¬a�i�"�O�<�N|yx�vwË�t � ��
�d}���� �uwrªr{xyË�ui�4t��NvG�}���|��4xyt�rªz�vw¬ Êmz��«|yz��Or�|y|�r{¬ Ê�x���u z�ËN}�r�r{vQÐ4��¯w�N}%r{��t�r{vG��¬h��r��2¡�� °h� ¤ v �uhxy�
roÔQ��r{}%xy�4r{vG�Ã�6�(z�}�ËNro��t � �2 Êmz���uG�<�w}�x�¬wxy¹�r{¬ ��·�´x�t{}��Nz�}�}�z��<�´t{�NvG�(z�xyvwx�vwË �Q� ���G�at � �2 �w}����Or��{�
xyvht{|y¯h¬wxyvwË����N��}�r�|»z���r{¬ü���|yx��wxy¬"�4r��z����N|yx���� � �2���r���u�z��³Êmr�t{z�|y|���uwr�����������r{¬at � �2 ��r � ¯wr�vwt{r��0%ËNr�vwr{�82w�hÊ�uwro�uwr�}U�uwro�&z�}%rkz�to�¯�z�|OËNr{vhr{�{�w¸��<q6� Ñ roÔQ�w}%r{�%��r{¬ª��r � ¯hr{vwt�r³�z�ËN�Òo�h��} � �� ��r � ¯wr�vwt{r���d}���������uwr{}�����¯w}�t�r{� �
¸8z�t(u4���O��uwr ��Ì uG�<�w}�x�¬wxy¹{z��x��Nvw�'�w}%�Q¬h¯wt{r�¬«z ��z�xy}'��� ��Ì ÐÕ�wx���xy�´z�ËNr��{��Ê�uwx�t(u4Ê�r{}%r��w}��<t{r�����r�¬«¯w�%xyvwË¶z
vi¯w����r{}8���O��r�ËN�´r�vG�(z���xy�Nv4z�vw¬4��z�t(£iËN}%�N¯wvw¬4t{��}�}�r�t���xy�Nv��4r��uh�Q¬w� Ñ q�z��h|yr2�NÒ � q6uwr2�«z�xyv � ¯�z�vG�x±�x�r{����,xyvG�r�}�r{���4�w}��<¬w¯wt�r{¬ �G� �uhr�x��«z�ËNr�z�v�z�|±�<��xy�;�4r���uw�<¬w�4z�}�r&�uhr Ñ:9<;>= Ò���¯h�N}�r���t{r�vwt{rªxyvG�r�vw��x±� �
��z�x�}��	�d��};rÃz�t(u ËNr�vwr��Nv rÃz�t(uþz�}�}�zÃ� � ¤ v �N}%¬wr{}�����xy¬wr�vi��x��ï�·z�vw¬ }�r��´����r����<�%�r��«z^�xyt&�%�N¯w}%t{r{�����
��z�}�xyz��x��Nvüxyvü��uwr´�4rÃz���¯w}%r{¬aroÔQ�w}�r����%xy�Nv |�r���r{|y�¶z�vh¬·z�|�|y��Ê �Oro� Êmr�r{vQÐÕ��|yx�¬wr4t{�N�4��z�}%xy����vw�{�3��uwr´¬wz��(z
Ê�r{}�r¶vw�N}%�«z�|yxy¹�r{¬�¯h��xyvhË´z�Ê�x±�uwx�vQÐ �%|yxy¬hr��%��z��xyz�|~z�vh¬�x�vG�r{vh��x�� ��¬wr{��r{vw¬hr{vG�,vh�N}��´z�|yx�¹Ãz���xy�Nv4�4r��uh�Q¬
Ñ � ¯h¬w�Nx�� ¿oêUè�î±ô H � �JI_�hÈ�z�vhË ¿oêmè�î±ô H ����I»Ò �
��ï��r{}�xy�´z�ËNr��w}��<t{r����%xyvwËw���wz�t(£iËN}��N¯hvw¬7t��N}�}%r{t���xy�Nv�z�vh¬�vh�N}��´z�|yx�¹Ãz���xy�NvB�i��uwr³ËNr{vhr¶r1ÔQ�w}�r�����x��Nv7¬wz��(z
tÃz�v&�Or �%¯w�4�«z�}%xy¹�r{¬��G�&z��«z���}�x Ô�� ���5|y�NË�ÐÕxyvG�r�vw��x±� ��}z���xy�N��|y�NË.B 9ED�= �<Ê�x��u��4}���Ê��6t{�N}%}�r������Nvw¬QÐ
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xy�4��z�to�2�Nvª��uwr 9ED�= }�z��x��;�d�N}��%¯wt(u"�%�O��������u�z�vª�d��}2uhxyËNuªxyvG�r�vw��x±� ���������� � q6ui¯w���O�d�N}�r{z�t(u"��z�t(£NÐ
ËN}%�N¯wvw¬ü�4r���uw�Q¬B�BÊmr;r1Ôhz��´x�vwr	��uwr�t{��}�}�r�|»z���xy�Nv7�Oro� Êmr�r{va��z�t(£iËN}���¯wvw¬at{�N}%}�r{to�r�¬a�%�O���kxyvG�r�vw��x±�x�r{�
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Ó��N}��uwr	�d��|y|y��ÊUÐÕ¯w�ªr1ÔQ�Or�}�xy�4r{vG� Ñ ¢6Òo��rÃz�t(uü��|yx�¬wr¶t{�NvG�(z�xyvw� r�xyËNuG��}�r��w|yx�tÃz���r{¬"�%�O�����,�d�N}2rÃz�t(uü�����uwr
� �N� t�|y�Nvwr�� � µ>rat{z�v �ui¯w��t{�N�4��z�}%r�xy�´z�ËNrüz�vwz�|��<��x��&�´ro�uw�<¬w�&x�v ��r{}%�´�����¶�uwrüÊ�x±�uwx�v ��|yx�¬wr
�%�z�vw¬�z�}�¬"¬wro�<x»z���xy�Nvw� Ñ � � Ò������uwr�|y�NË�ÐÕxyvG�r�vw��x±� ��}z���xy�N�������uwr�}�r{�h|yxyt{z��r�¬7�%�O����� �  �%�«z�|�|~Ê�x��uhxyv
��|�xy¬wr6��z�}%x»z�vwt�r�xy�Éz¶¬hr{��x�}z��h|yr��w}����Or�}%� � � º���Êmro�Nr�}{�w�Nvhr�t{z�v�z�}%ËN¯wr6�uwz��Éxyv��uwr2roÔ<�}%r{�4r�t{z���r�Ê�uwr�v
�uhr |y�NË^Ð }z^�xy���'�d}��N��rÃz�t(u&�%�O���6z�}%r ��ro�U��	��uwr ��z��´r�t{�Nvh�%�(z�vi�m��z�|y¯wr��Q�uhr{}�r�Ê�xy|y|®��r vw�	��z�}%x»z��hxy|yx±� �N�
�w¯h�	�uwr&|��NË�Ð }�z��x��N�kÊ�xy|�|���r��Nr�}%� x�v�z�t�t{¯w}�z��r � q6uwx���xy��z"t{|»z�����x�t�roÔhz��4�w|�r«���2�wxyz��;z�vw¬ ��z�}%x»z�vht{r
�}�z�¬wr1Ð �.� � �2vh�d�N}%��¯wv�z���r{|±�N�i��x�vwt{r6Ê�r�¬w�³vw����uwz���râ0¦�}�¯hr,2³roÔQ�w}%r{���%xy�Nv´|yro�Nr{|����d�N}�rÃz�t(u´�����uwr�t{|��Nvwr��{�
Ê�r	z�}%r³vw���2z��w|�rk��4z����%r{�%�,�wxyz���z�vw¬ªz�¬w¬w}%r{�%�2��uwr � ¯wr��%��xy�Nv�����z�t{t�¯w}z�to�&�d¯w|y|±��x�v���uwxy�6r1ÔQ�Or�}�xy�4r{vG�Ñ �4�N}%rk¬wr��z�xy|�r{¬&¬wx���t{¯h����x��Nv�xyvª�Qr{to�x��Nv��GÒ �	-� ÷�ø�úhø « ÷�ø « ûG÷
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t{��vi��}��N|�� Ñ x � r � ����������r{¬ � �� ��r � ¯hr{vwt�r{��Ê�uhxyt(u7�%uw�N¯w|�¬�u�zÃ�Nr¶vw��ui�<�w}%xy¬wx�¹Ãz���xy�Nv��%xyËNv�z�|ïÒ �
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��r �´��}�r���z�}%x»z��h|yr � ¤ v��N}�¬wr�}m��	�%�¯h¬h���4�N}��huw�N|y��ËNxyt{z�|��N��r{vwx�vwË�xyv«�´�N}%r ¬wro�(z�x�|�Ê�r ��z�}�x�r{¬«��uwr ��x�¹{r
���®�uhrU�%��}�¯wto�¯w}%xyvwË³r{|�r{�4r{vG�'Ê�uwr�v��w}��<t{r�����x�vwË �uhr6xy�´z�ËNr{�5�d}��N�Ï�Nvwrm���®�uwrU�d�N|�|y��ÊUÐ ¯h�	roÔQ��r{}%xy�4r{vG��
ÑOmdnAo�p Ò � § �Or�vwxyvhË�Ê�x±�u z����´z�|�|yr{}kr�|yr��´r�vi�³��r{vw¬w�¶��ª�w}��<¬w¯wt�r´�4�N}�r;��z�}%x»z��w|�r;��z�t(£iËN}%�N¯wvw¬ r��%��x±Ð
�´z��r��{�®z���x�����r{}��d�N}��4�L��|±�r{}%xyvwË�¯w�%xyvwË4z����´z�|y|�r{}mÊ�x�vw¬w��Ê � q6u<¯h�{��Ê�uwr{vª�uwr³�%��}�¯wto�¯w}%xyvwË4r{|�r{�4r{vG�
xy�U���Q�;�%�«z�|y| Ñ �zÃ�N���%xy�4xy|yz�}É�����uwr³�%xy¹{rk���'z�v�zÃ�Nr�}z�Ë�r¶�%�O���1Òo�Q�uwrkÊ�x���uwxyv&�%|yx�¬wr³� � ? �6�d�N}U}�r��w|yx�tÃz���r{¬
��������� z�}%r��%xy�4xy|»z�}m����uw����r��d��}�|��Qt{z�|3��z�t(£iËN}%�N¯wvw¬ü�4r���uw�<¬w� � q6uwr¶Ê�x���uwxyv���|�xy¬wr�� � ? �2��r{vw¬ª��«¬hroÐ
t{}%rÃz��%r,Ê�uwr�v��uwr �%xy¹�r,���~��uwr,���}�¯ht��¯h}�xyvhË�r{|�r{�4r{vG�Ux�vwt{}%rÃz��%r{� � q6uwx��mx��É�����Or�roÔQ��r{t���r{¬3�®z��Uz	|yz�}�ËNr�}
�%��}�¯wto�¯w}%xyvwË�r�|yr{�4r{vG� Ê�x�|y|5�Qx�r{|�¬"�´��}�r����(z��w|�r;��z�t(£iËN}%�N¯wvw¬ar{���xy�´z���r{� � q6uwr´� � ? �k}�r��«z�x�v"��x��´x�|»z�}
�d�N}�z;Ê�xy¬wrk}�z�vwËNr³���s�%��}�¯wto�¯w}%xyvwË4r{|�r{�4r{vG����%xy¹{r�� � Ó�x�v�z�|y|±�N�<xyv&�uhr¶r1Ô<�}�r��´r¶tÃz���rkÊ�uwr{v��uwr³�%xy¹{r³���
�uhr4r�|yr��´r�vi�³x�� �(z�£�r{v������r���uwr;��x�¹{r����É�uwr�x��«z�Ë�r��B��uwr4� � ? �¶x�vwt{}%rÃz��%r4z�ËGz�x�v � ¤ v��uwx��ktÃz��%r;�uwr
�4r��uh�Q¬�xy�6r � ¯wx���z�|�r{vG�6��4¯w��x�vwË4z;t{�Nvw���(z�vG����z�t(£iËN}%�N¯wvw¬ªz�¬ � ¯w����4r{vG� �
§ vwr����8�uwr��´z�xyv@�wvw¬wxyvhËN�k�����N¯w}k�%��¯w¬h�üx�� �u�z^�k�uwr�t(uw�Nx�t{r;������z�t(£iËN}%�N¯wvw¬at{��}�}�r�t���xy�Nv��4r��uh�Q¬
u�z��mz�|yz�}�ËNr�}8xy�4��z�t��É�Nv4�uwr�|y�NË^Ð xyvG��r{vw�%x�� ��}�z��x��N�8�u�z�v4�uwr���r�ËN�´r�vG�(z���xy�Nv´�´ro�uw�<¬ � q6ui¯w���F��vw¬hxyvwË
�uhrk�Or��%�2��r�ËN�´r�vG�(z���xy�Nv��4r��uh�Q¬�Êmz���vw���6��uwrk�w}�x��«z�}%�4�d�Qt�¯w�6���5�uwrk��z��Or�} � µ uwxy|�r\�w�%�xyvhË;t{xy}%t{|�r{�
��«�������� x��,vw��� ��¯�G´t�xyr�vi��|��"z�¬�z��h��x���r����z�t{t�¯w}z���r{|±�7�%r{ËN�4r{vG�³z�|�|�������������h¥6² xy���O����r{vG�xyz�|y|±� ê¦Â�Â
z�¬�z��h�x±�Nr � µ>r³�Or�|yx�r��Nr ��u�z��2z;t{���´�w}%�N�4xy��r,�´ro�uw�<¬�xy�6vwr�r{¬wr�¬ª����w}%�Q¬h¯wt{rk�Nr�}%�&Ë��Q�<¬���r{Ë��´r�vi�z^Ð
�x��Nv������´x�t{}��Nz�}�}�z��7xy�´z�ËNr�� � § vwr4�O�N�%��x��wxy|�x�� �ªxy� �� ¾¿43�éQî±è�¾1ëyÀ�¿ ��uwr«�h¥6²ýz�|�ËN�N}�x±�uw� � q6uhxy�³xy�¶z�v
xyvG��r{}�r��%��xyvwË4z�}%rÃz;�d�N}6�O������x��w|yr��d¯h�¯w}%r³}�r{�%rÃz�}%t(u �
Ó��N}6z��4�N}�r,t{�Nvwt�|y¯w�%x���rk�%�¯h¬h�&�����uhrk�%�(z^�xy���x�tÃz�|O�w}��N��r{}��x�r{�6���5¬wx��Br�}�r{vG��x��«z�Ë�r��w}%�Qt�r{�%��xyvhË4�4r���uQÐ
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�<¬w�{�~�Nvhr�Êm�N¯h|y¬üvwr�r{¬>z��´�N}%r�}�x�ËN�N}%�N¯w� z�����r����%�´r�vi�����É�wxyz��{�3�%¯wt(u>z��k�Nvwr;��z���r{¬a�Nv�z�v�r1ÔQ��r{}%v�z�|
�4rÃz��%¯w}�r����w�}%¯h�u � § vwrÉ�´x�ËNuG�5��r{}%x��ï�¶r{���xy�´z���r{¬	r1ÔQ�w}�r�����x��Nv;|yro�Nr�|y���Qxyz�vw��}%�uhr{}�v	�w|y���5�N}s¥�qmÐ b ¡U¥ �
º���Ê�r���r{}{�ix±�'xy�s¬wx�G4t�¯w|��5�� t��N�4��z�}�rÉ�uwr � ¯wz�vG�x��z��x��Nvw���d}��N� ¥�qmÐ b ¡U¥ ����uw�N�%rm�d}���� �4xyt�}��Gz�}%}zÃ�<�Ñ ¢mz�}%���N��x�r�Ê�xyt�¹ ¿oê2è�î±ô H ��I_��¡muhr{v ¿oê2è�î±ô H ��I»Ò � �|��r�}�v�z^�x���r{|±�N�®����d¯w|�|���z�¬w¬h}�r{�%� �uwr	�wx»z���xy�%��¯wr��3�Nvwr
�4xyËNuG�¶�Or�}%�d�N}%� zª�%r{}%xyr{�����U¬hxy|y¯Q�xy��var1ÔQ�Or�}�xy�4r{vG���{�sÊ�uhxyt(u·Ê��N¯w|�¬·�G�<��z����¶�uwr´vwr{r�¬·�d�N}³£ivw��Ê�xyvwË
�uhr4��}�¯wr��d�N|y¬�t(u�z�vwËNr{� � Ó��N}¶z�varoÔQ�Or�}�x��´r�vi�³Ê�x±�u>z�u�z�vw¬h�d¯w|8���m¬wx��Or{}%r{vG�xyz�|y|±�7r1Ôh�h}�r{�%��r�¬ ËNr{vwr��{�
�Nvwr³t��N¯w|y¬�|��Q�N£´z����uhr¶|��NË�ÐÕ}z���xy�	�����%¯wt(u7ËNr�vwr{��z�t�}��N�%����z�}%xy�N¯h�6¬wxy|�¯h�x��Nvw� �
q6uwr�t��N�4��z�}�x����Nvª����¬wx��Br�}�r�vi� ��z�t(£iËN}���¯wvw¬üt{��}�}�r�t���xy�Nv"�4r���uw�<¬w�,x�vw¬wxyt{z��r��2��u�z��,r{�%��xy�´z��r��,��z���r{¬
�Nva�´r{z�vw�³�N}k�4r{¬wxyz�vw�³���Nr�}�|��Qt{z�|�vwr�xyËNui���N}�uh�Q�<¬w� �r�vw¬>���ª��r � ¯wx���r4vh�Nxy���üz�vw¬>tÃz�va�����r�vi��x»z�|�|��¬w�N¯h�w|yrk�uhr�� � ���5�uwr¶|y�NË^Ð }z^�xy��� � U���uwr¶����uwr{}�roÔ<��}�r{�4r���vw�4��z�t(£iËN}%�N¯wvw¬7z�¬ � ¯w����4r{vG�,�%r{r��´����
}�r�¬w¯wt�r´�uhr«z��hxy|yx±� �ª���7x�¬wr{vG�x±�ï�"¬wx��Br�}�r�vi��x»z�|�|��7roÔQ�w}�r����%r{¬ ËNr�vwr{���'z��¶��uw��Ê�v·Ê�x±�u��uwr4¬wr�t{}�r{z���r´xyv
�uhr��«z�ËNvwx���¯w¬wr¶���'��uwr4	ÕÐ ���(z���xy���xyt��2�d��},roÔQ��r{}%xy�4r{vG� Ñ kÒ � q6uwr�}�r��d��}�r��OÊmr;}%r{t{���´�4r{vw¬7�Or�}%�d�N}%�´x�vwË
z�v>xyvG�r�}��4r{¬wxyz��r���z�t(£iËN}%�N¯wvw¬ z�¬ � ¯w����4r{vG�Ã��Ê�uhxyt(u �w}%���Qx�¬wr{��|yr����³��z�}�x»z��w|yr�r{���x��«z���r{�³�u�z�v·|y�<tÃz�|
��z�t(£iËN}%�N¯wvw¬��4r��uh�Q¬w�Uz�vw¬��´��}�rkz�t�t{¯w}�z��rkr��%��xy�´z��r��U�u�z�v�}�z�Ê xyvG��r{vw�%x��x�r{� Ñ vw�;��z�t(£iËN}%�N¯wvw¬�t{��}�Ð
}�r�t���xy�Nv z���z�|y|ïÒ � ¨ª�N}%�wuw�N|��NËNxyt{z�|U�N��r{vhxyvwË>��r{r��´�´��·�h}����<xy¬wr7z>ËN�<�Q¬þ��z�|yz�vwt{r�xyvÿ�r�}��4�´���,�uwr
�wxyz��>h^��z�}%x»z�vht{r,��}z�¬wr1Ð �.� �
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µ>r�Ê��N¯w|�¬·|�xy£�r����7z�t(£<vh�gÊ�|�r{¬wË�r«¥�xyt(u�z�}�¬>¢mrÃz�}%r���¨7z�}%£ü¢mr{}%�«z�v3�Kq³ro�<xyv ¡muhr{�NvwËh��¥6�Gz�v w z�ËNr�}�Ð
�%��}��N� z�vw¬4º�¯hËN¯wr{�8qsz�|y�����'�d}%�N� ��uwr2¡6�Q¤¦¥6§ ¤ �«z�Ë�rU,v�z�|��<��x��8²³}%�N¯w�;�d�N}'�h}����<xy¬wx�vwËk¯w��Ê�x���u��uwr�xy}
xy�´z�ËNr z�v�z�|±�Q�%xy�U�%���ï� Êmz�}�r�z��UÊ�r{|y|�z��6ËN¯wxy¬hxyvwË;¯w�6��uw}��N¯hËNu&�uwr³�´z�vG��¬wx�G´t�¯w|���xyr��6xyv&xy�4�w|�r{�4r{vG�x�vwË
�uhr;z�|yË��N}�x±�uw�4��z��kz«|�xy�w}�z�}%��x�v Õ � µ>r�Ê��N¯w|�¬üz�|�����|�xy£�r³��´�u�z�vh£"¨7z^���uhr�ÊÜ` � ¡Uz�|�|y��Ê �d}%�N�0�uwrw zÃÊ�}�r{vht{r&¢mr�}�£�r{|yro� ��z��x��Nv�z�| w z����N}�z���N}��ü�d�N}¶�w}����<xy¬wx�vwËª��uwr«¬wz��(z��d�N}¶��uwxy�¶t{���´��z�}�xy�%�Nva�%�¯h¬h� �
¨ªr����Or�}��2������uwr���ËGz�x w z��ªz���� ¡ ¢mr{}%£�r{|�r��ªz�vw¬7¡mui¯�z�vwË«Ó��NvwË�q³��vwË4�d}%�N����uwr b r���r{},¨7z�t�¡Uz�|±Ð
|y¯h�)¡Uz�vwt{r�},¤ vw���x±�¯h��r	xyv"¨ªr{|��O��¯w}�vwr¶u�zÃ�Nr	�Or�r{v7��r{}%�ªuwr�|y�h�d¯w|5xyv � ¯�z�vG�x±�ï�<xyvwË�¨ � ¡Uz�|y|y��ÊE? ��¬wz��(z¯w�%xyvwË«��uwr@¹ ¿oÆB¿>p�ëº7 z�vw¬ìÀ éhè�Æ�êy¼,¾o¾%è�ð �����ï� ÊUz�}%r��O}�r{�%�Or�t���x��Nr�|�� � Ó�xyvwz�|y|±�N�wÊ�r	Êm��¯w|y¬"|�xy£�r¶���«�u�z�vw£
µ xy|�|yxyz��ýÓ � qk�N|y��r¶�����uwr w z�Ê�}%r{vwt�r�¢mr{}%£�r�|yr��"�,z���xy�Nvwz�| w z��O�N}�z����}%�&�d�N}�uwr{|��h�d¯w|5¬wxy�%t{¯w�%��xy��vw� �Nv
�uhr¶���Or�}z���xy�Nv&���s�4xyt{}%�Gz�}%}zÃ���%tÃz�vwvhr{}�� �
q6uwx��,Êm��}�£7Êmz��k��¯h�w�O��}%�r�¬�xyv"��z�}%�k�G�7��uwr���¤¦º ��uw}���¯wËNuüËN}�z�vG��³��¥2� � ¨ªº Ìh��Ì�Ì �gÐ¦�N� Ñ Èkº�È¶Ò�z�vw¬
�N¥ � ²¶¨"��ÎG��� Ì  Ñ q b �hÒo��z�vh¬��G��z�vª¨"�Q¥2¤6z�vw¬�z b ¨"¨ª¢ ���N�%��¬w�Qto��N}�z�|B�dr�|y|y��Ê��%uwxy� Ñ � � Ò �
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H � I æ3ç ¿ # ç ë ÅGÅ�ëïÆ
3�rmÂ^¾(¿(Ä�è^Àoê �h���N|y¯w�4r¶� � ��`Nz�vi¯�z�}%� � ÎNÎNÎ � �<¯w�w�w|�r{�4r{vG����4�,z���¯w}�r�²kr{vwro�x�t{� �H �JI�¥ � ,¬�z��4��z�vw¬ w�� ¢mx���t(uw��� � �Qr{r�¬wr{¬ }�r{Ë�xy�Nv ËN}%��Ê�xyvwË � ØtsWsWs æ ¾%è�ÆhÀ{è<ÄoêXë_Â^ÆhÀaÂ^Æ pUè�êLê ¿o¾1Æ
¼,Æ�è�îñðgÀoëyÀ¶è�Æ�½ n è<Ä ç ëïÆB¿ Ø Æ�ê ¿oîïîñë�3<¿oÆBÄ(¿ � ��Ì Ç Ì � � u Ì � Í � � ÎNÎ�� �H ° I¶2ÔQ�Nv�¤ vw�%��}�¯w�4r{vG���{�®¤ vwt � ¹ ¿oÆB¿>p�ëº74uNvTvTv{¼xw~À�¿o¾zy À ¹ é<ëX½<¿ � � ÎNÎNÎ �H �.I	¨ � ¢Uz�}���N�%xyr�Ê�x�t{¹��G¨ � q5}��N¯wvh�%�x�vwr�� ��� ¢Uz�}�£�r{}��G¥ � `��Nuhvw�%���Nv3�Gz�vh¬	 � ¢m¯ht(£<�hx���� �w� ro�Nr{|��N�w�4r{vG�
����z���ÃÔQxyt{��|y�NËNx�tÃz�|5ËNr�vwr4z�}�}�z��üz�vw¬ � ¯�z�vG�x±�(z���x��Nr�z�����r����%�´r�vi�����É�uwx�� �r�t(uwvw�N|��NË�� � ¼,¾Ä ç ë É ¿(ÀÂ¦Á\s�ë_Â�Ä ç ¿A5;ëyÀoêX¾1ð«è�Æ�½es�ë_Â(Å ç ðgÀoë_Ä(À � °GÍ�Ì Ç ÌNÌ u Í�° �w���N�N� �
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H �JI	� � ¢mr{¯ht(uwr{}�z�vh¬&Ó � ¨ªr���r{} � q6uwr,�´�N}%�wuw�N|��NËNx�tÃz�|�z��w�w}��Nz�t(u«�����r�ËN�´r�vG�(z���xy�Nv Ç �uwr2ÊUz���r{}%��uwr�¬
�}�z�vw�%�d��}��´z��x��Nv � ¤ v�n è�ê ç ¿A54è�êLë_Ä�è�î±5«Â^¾ÕÅ ç Â^îyÂK3�ð�ëïÆªëc54èf3<¿ÉÅ�¾Â�Ä(¿(À(ÀoëïÆ
3V{ É Â^îñé
5«¿"|}u�Â¦Á × Å�êLë_Ä�è�îs Æ
3�ëïÆB¿(¿o¾oëïÆ
3 �Qt(u�z��h��r{} � �Q���wz�ËNr{��� °�° u<�G� ��� ¨7z�}%t{r�| � r{£i£�r�}{����roÊ�ÈÉ�N}�£®� � ÎNÎ °h�H Ì I	¨ � ` � ¢�¯wt(£i|yr�� � æ3ç ¿  Å�Â^ê8éGÀ�¿o¾~y À/3�éQëX½<¿ � ¡6�<¤¦¥6§ ¨7z^�uwr��«z���xyt{z�|3z�vh¬�¤ vQ�d�N}��´z��x��Nv&�<t{xyr�vwt{r��{�
,¯wË�¯w�%�,���N��� � Ø<ÝiÝd@1�&�d�^Ù<ÙiÙmÞcb}=+GGÜ�ÞcbiÜaGgàz>'Þ¦Ú�ä?�a� CdL � ; @?>�Ý~�<ÜI@?>^ÝA=�Ú�_iäwÚwâ'ÞLØ<Ýd= �H Í I	¨ � ` � ¡Uz�|�|y��Ê³�5� ��� ¯w¬w��x��Ã��¸ ��w�� ²k�NvwËw�~q � b � �<�Or�r{¬3�sz�vw¬>¸ � ¨ � ¥2¯h�wxyv � ¨ªx�t{}%�Gz�}�}�zÃ�"roÔiÐ
�w}�r����%xy�Nv��h}��.��|�xyvwË³x�¬wr{vG�x���r{��ËNr{vhr{�mÊ�x±�u�z�|��r�}�r�¬«roÔQ�w}%r{�%��xy��v&xyv«uh¬w|O¬hr���t�xyr{vG�6�4xyt�r � ¹ ¿oÆBÂJ5«¿Õ ¿(À�¿�è�¾(Ä ç �w���N�N� � �Q¯w�w�4x��%�r{¬ �H ��I�` � µ � ¡muwr�v3�2¥ � µ·¯B� b � ¡ � È�z�vwËh�/` � È � º�¯wz�vwËw�mÈ � b � �Quhr{}{��¨ � º � º,z�vB�Uµ � ¡ � q¶z��w� b � ` �w r{r��Éq � Ó � ¡muwx�¯3�mÓ � ¡mu�z�vwËh�8È � µ � ¡mui¯3�U¡ � µ � µ>¯3��z�vw¬�q � b r�t(£ � b }�����|yx�vwË"roÔQ�w}%r{�%��xy��v
��z��%�r{}%vw�kz�vh¬"xy�%�N|»z���xyvwË4¬wx��Br�}�r{vG��x»z�|�|��&r1Ôh�h}�r{�%��r�¬>ËNr�vwr{�k�G�ªt � �2©�´x�t{}%�Gz�}�}�zÃ���%�<�%��r{� Ê�x±�u
t{�N|��N}�x��´ro�}��´¬hr��r�t���xy�Nv � ¹ ¿oÆBÂJ5;ë_Ä(À �w� � Ç °h��° u ° ���w� � ÎNÎN� �H Î�IkÈ � ¡muhr{v3��¸ � ¥ �g� �N¯wË�uwr{}�� �N��z�vw¬	¨ �vw�� ¢mx��%�vwr�} � ¥2z��x���Ð �wz���r�¬k¬wr{t�xy��x��Nvw�5z�vw¬³�uhr � ¯�z�vi��x��z��x±�Nr
z�v�z�|±�<��xy�m���'t�¬wv�z��´x�t{}��Nz�}�}�z��´xy�´z�ËNr�� ��� Â^é<¾1Æ�è�î�Â¦Á\s�ë_ÂJ5«¿�½�ë_Ä�è�î × Å�êXë_Ä(À �®� Ç °NÌ �vu °GÍ �w� � ÎNÎ Í<�H � ��I	� ��� ¯w¬w��x��Ã�3È � º � È�z�vwËw�s¨ � ` � ¡Uz�|�|y��Ê³�5z�vw¬aq � b � �Q��r{r{¬ � �<�z��x��%�x�tÃz�|��´ro�uw�<¬w�k�d�N}³xy¬wr�vQÐ
�x±�ï�Qx�vwË&ËNr�vwr{�¶Ê�x��ua¬wx��Br�}�r{vG��x»z�|�r1Ôh�h}�r{�%��x��Nv xyva}�r��w|yx�tÃz���r{¬at � �2��4xyt�}��Gz�}%}zÃ�"r1ÔQ�Or�}�xy�4r{vG��� �
Ñ �Q¯h�w�´x±����r{¬®Ò1�����N��� �H �N� I	¨ � ¢ � ¸�xy�%r{v � ; b�Ú�_ C â�Öd�Q× � � ÎNÎNÎ � Ø<ÝiÝT@1�c�d��àQÚ�_�Ú8Þ ; ÝhÚ�_aFz>�àiãmÞ��d�A�?�QÜT>�FGÝ<ÙwÚNàQ×�� �d��}¶�%���ï� Êmz�}�r
z�vw¬�¬w�<t{¯w�4r{vG�z��x��Nv �H � �JI	¨ � ¢ � ¸�xy�%r{v�z�vh¬ b � § � ¢m}���Ê�v �³� �2 z�}�}�zÃ�Q�,�N} z�vwz�|��<��x��,���ÉËNr�vwr�r1Ôh�h}�r{�%��x��Nv � n ¿oê ç Â{½^À;ëïÆs Æ
µ{ð�5«Â^îyÂK3�ð � ° � ° � � ÎNÎNÎ �H ��° I	²��<¤ w ¯w�4�Nvwx�t{� � À éhè�Æ�êy¼,¾o¾%è�ð	¼,Æ�è�îñðgÀoëyÀ  Â¦Á1êLòÉè�¾¿t{ × Å�¿o¾%è�ê Â^¾~y À n è�Æ�éhè�î � � ÎNÎNÎ �H � �.I�¥ � ¤ uwz�£^z´z�vh¬7¥ � ²³r�vG�|yr��«z�v � ¥ Ç  |»z�vhËN¯�z�ËNr �d��}2¬wz��(z4z�v�z�|±�<��xy��z�vw¬ªË�}z��wuhxyt{� �5� Â^é<¾oÆ�è�î�Â¦Á# ÂJ5,Å�éQê_è�êXë_Â^Æ�è�î�è�Æ�½ ¹ ¾%èoÅ ç ë_Ä�è�î  ê_è�êLëyÀoêXë_Ä(À ��� Ç ��ÎNÎvu °Q� �w� � ÎNÎ Ìh�H � �JI\� � ` ��w �N¯ � º�¯w�´z�v��w}%xy�´z�}%�ªt{r�|y|�ËNr�vwr�roÔQ�w}�r����%xy�Nva�´��vwx����N}�x�vwË�¯w�%xyvwË�t � �2 �´x�t{}%�Gz�}�}�zÃ�Q� �
,�w���}�z�t��2�d�N}2¨ªx�t{}��Nz�}�}�z����|yËN��}�x���uw�4�6z�vw¬7�<�(z^�xy���x�tÃz�|3�v�z�|±�Q�%xy� Ç ¨ªro�uw�<¬w��z�vw¬"�<�(z�vh¬�z�}�¬h�{�w z�£�r³qsz�uw�<r	¡mr�vG�r{}��������Nr����Or�} � ÎNÎNÎ �H ��Ì I w�� ¼,xyvwt�r{vG� z�vw¬ b � �Q��xy|y|�r � µ z���r{}%��uwr�¬w� xyvª¬wxyË�x��(z�|3����z�t{r{� Ç ,v7rAG4t{xyr�vG�kz�|�ËN�N}�x±�uw����z��%r{¬ü�Nv
xy�4�´r�}��%xy�Nv³��x���¯w|yz��x��Nvw� � Øgs�sWs æ ¾%è�ÆhÀ{ôFpUè�ê_ôh¼,Æ�è�î±ô n è<Ä ç ëïÆB¿ Ø Æ�ê ¿oîïî±ô � ��° Ç ��� ° uh��ÎN�Q�C`�¯wvhr � ÎNÎ �N�H �gÍ I	¨ � �Qt(uwr{vwzh�hr�¬wx����N} � lRm ¼ n ë_Äo¾(Â{è�¾1¾%è�ð�ÀEoU¼ p�¾%è<ÄoêXë_Ä�è�îw¼mÅGÅ�¾Â{è<Ä ç � §,Ô<�d�N}%¬��2vwx���r{}��%x�� � b }�r{�%�{�
� ÎNÎNÎ �H � ��I	¨ � �Qt(uwr�v�zh��r�¬wx����N} � n ë_Äo¾Â{è�¾o¾%è�ðes�ë_Â�Ä ç ë Å æ ¿(Ä ç ÆBÂ^îyÂK3�ð � ¸Éz^��Nv3�����N�N� �H � Î�I b � �<�Nxy|�|yr � n Â^¾ÕÅ ç Â^îyÂK3�ë_Ä�è�î Ø 54èf3<¿�¼,Æ�è�îñð�ÀoëyÀ,o*p�¾oëïÆBÄoë Å�îy¿(À³è�Æ�½;¼UÅGÅ�îñë_Ä�è�êXë_Â^ÆhÀ � �Q�h}�xyvhËNr{}�� � ÎNÎNÎ �H ����IkÈ � º � È�z�vwËh�3� �O� ¯w¬w��x��Ã� b �Èw ¯w¯3�Bz�vw¬ªq � b � �Q��r{r�¬ � �2�N}��´z�|�xy¹Ãz^�xy��v��d�N}�t � �� �´x�t{}��Nz�}�}�z��
¬�z��z � Ñ �´z�vi¯w��t�}�x��h��xyv��w}%r{��z�}�z��x��Nv®Ò1�����N��� �
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¨ªro�uw�<¬w� �Q���ï� Êmz�}�r�h�z�|yË��N}�x±�uw�4�
Ósx±ÔQr{¬7¡mxy}%t{|yr  Ä�è�Æ<¼,îñð�µ^¿ �Z¹ ¿oÆB¿>p�ëº7 �$À éhè�Æ�êy¼,¾o¾%è�ð �

�¬�z��h��x��Nr�¡mx�}�t{|�r ¹ ¿oÆB¿>pmëº7 �
,¬wz��h�x±�Nr��Qu�z��Or  Å�Â^ê ��}%r{ËNx��Nv�ËN}���Ê�x�vwË4z�vw¬�ÊUz���r{}%��uwr�¬ �
º2xy����NËN}�z�� À éwè�Æ�êy¼,¾1¾�è�ð z�vw¬ªz�¬�z��h��x���r �uw}%r{��uh�N|y¬wx�vwË �

qsz��w|yr�� Ç/� ¯�z�vi��x��z��x��Nv �N¯h���w¯h�;�d�N};�uhr��4xyvhx ° ÐÕ�i�GÐ ° �%�O�����xy�´z�ËNr«�d}%�N� ��uwrª¡�� ° Ñ Ë�}�r{r�v®Ò�¬h�Nr
��uh�gÊ�vaxyv"Ó�xyËN¯h}�r;� � q6uwr��z��w|�r�|yx��%��2�d�N} r{z�t(u��������Ã�B��uwr;������� �d��}�r{Ë�}��N¯wvh¬üxyvG�r�vw��x±�xyr�� r{���x��«z���r{¬
�G����z�}�x��N¯w�6�%r{ËN�4r{vG�(z^�xy��v��4r���uw�<¬w��¬wr{�%t{}�x��Or�¬ªx�v�q�z��h|yr¶� �

�Q����� �Qr{Ë��´r�vi�z��x��Nv
¥ ¡ ; ÞO_<ßa` JAL ÞO_ißa` ;AC ÞO_iß�` DAC Þ-F)GIH�Þ�_ißa` DAC ÞLØRGiÜgÝmÞO_iß�` DAC Þ¦ÚNãA@UÞ�_ißa`
� � ��°h�gÍ�Í ���N� � ° Í � Í � �N� � ° � � �G�G��� � �G�N���
� � �N�N�N� �N� ÌGÍ � ° Î Ì � ° �N� ÎN� ° � Í �N��Î
� ° °h��° � ���G� Í � °GÍ Î °N° �G� °NÌh� � °N° ��Î
� � ��� ° � �N�i�N� °N° � � ��°h���N� ���NÎN�G� ���G� Í �
� � � �N� Î ° �NÎ � �gÍ ��� ��� ÍQ� °NÌ Î Ì ° ��Î Ì
� ° � ��� Í�° � �N���G� � ° � Í ��°N° � � ���N� ° � �gÍ �G���
° � � ° ÎNÎ �gÍ Î ° � ��Î � � ��ÍNÍ ���GÎNÎ � � � �
° � � ��� Ì �N��ÌNÌ � � � � � ° � � �N�N� ��° � Í
° ° ° ��ÎG��Î �N�NÎN�N� ��ÎN� � Î �N� °Q� � � � � � � °GÍ � Í�°
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qsz��w|yr ° Ç/� ¯�z�vi��x��z��x��Nv �N¯h���w¯h�;�d�N};�uhr��4xyvhx ° ÐÕ�i�GÐ ° �%�O�����xy�´z�ËNr«�d}%�N� ��uwrª¡�� ° Ñ Ë�}�r{r�v®Ò�¬h�Nr
��uh�gÊ�v·xyv ÓsxyËN¯w}%r´� � q6uwr4�(z��w|�r�|yxy����k�d�N}¶rÃz�t(u·�������Ã���uwr´��z�t(£iËN}%�N¯wvw¬ x�vG�r{vh��x���xyr��¶r��%��xy�´z��r�¬·�G�
��z�}�x��N¯w�6�%r{ËN�4r{vG�(z^�xy��vªz�vw¬���z�t(£iËN}���¯wvw¬7�4r���uw�<¬w��¬wr{�%t{}�x��Or�¬ªx�v�q�z��h|yr¶� �

�Q����� ¢Uz�t(£iËN}%�N¯wvw¬
¥ ¡ ; Þ�hhÚQâ<âN×NÖ ; Þ�=?>�àT@iØ JAL ;AC DTC Þ-F)GIH DAC Þ_ØRGGÜgÝ DAC Þ¦ÚNãT@
� � � ÌN° � Ì � �N�N� � ���N� � Í � � ÌN° � �NÎ��
� � � ÌN° � Ì � � ° � � � Í � �G��Î �i��� �N���
� ° �G� � � Ì � �N��Î ���N� �N�N� �i�N� � ��� Ì
� � �G� � � Ì � ��� Í � � °NÌ � Í � �G�N� �N� Í �
� � � ÌN° � Ì � � °NÌ � � Í�° �G� Í ° � ° Ìh���
� ° � Ì � � Ì � � ��° ���G� �N� Í �G�NÎ � ÌQ�
° � �G� � � Ì � ���G� � �N��� ���G� �i� Í ���N�
° � �G� ° � Ì � ��� Ì � �N�G� �G��Î �G�N� ��� �
° ° �G� ° � Ì � � ° � � ° Î �^�G� �i�N� Ì � �

� Ì
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° ÐÕ�i�GÐ ° �%�O�����´x��«z�ËNr&��uw��Ê�v x�v ÓsxyËN¯w}%rª� � Ó��N};�uhr"¡�� ° Ñ ËN}�r�r{v®Ò;t(u�z�vhvwr{|L��0²k�´r{z�v�2�}�ro�dr{}��4��
�uhr·zÃ�Nr�}z�Ë�r>���¶�uhra�d�N}%r{ËN}%�N¯wvw¬ �wx Ôhr�| ��z�|y¯wr��{��0²k¤ � ¥/2 }%r��dr{}%����� �uwraxyvG�r�} � ¯�z�}��x�|yrü}z�vwËNr��N}¤ � ¥ Ñ z;}%�N�w¯w�����4rÃz���¯w}%r¶�����%�w}�r{z�¬®ÒU���5�uwrk|��NËNËNr�¬��d��}�r{Ë�}��N¯wvh¬��hx±ÔQr{|B��z�|�¯wr{���®z�vw¬ñ0² ��z�|y|�r��
2;z�vw¬0%�4�N}��hu®²E2·}�r��dr�}«�� ��uwrü��z�t(£iËN}%�N¯wvw¬ x�vi��r{vw�%x�� � r{�%��xy�´z��r��«�d}���� ��uwr"|y�<tÃz�|���z�t(£<Ë�}��N¯wvh¬ ��z�|�|yr��
�4r��uh�Q¬
; Þ�hhÚQâiâG×NÖ z�vw¬·��uwr4�´�N}%�wuw�N|��NËNx�tÃz�|'���Or�vwxyvwËª�´ro�uw�<¬U; Þ�hhÚQâiâG×NÖ � 0%¥2�4rÃz�vF2w�R0%¥2¤ � ¥*2w�0�¥6��z�|y|�r��
2w�Qz�vw¬Á0%�4�N}��hu�¥/2�}�ro�dr{}m���;��xy�4xy|yz�}��d�N}�r�ËN}���¯wvw¬&z�vh¬&��z�t(£iËN}���¯wvw¬��´r{z���¯h}�r{�U�d��}m�uwrk¡��w�
Ñ }%r{¬®Ò&t(u�z�vhvwr{| � q6uwr>|y�NË�ÐÕ}z���xy�N�4�d�N}�rÃz�t(u �������7z�}�r�tÃz�|yt{¯h|»z���r{¬ z��/����Z BA�����O� �V� ������������ ���O� �V� ���O��� � � z�vw¬ z�}�r
�%���N}�r�¬ xyv��uhr«t{��|y¯w�4v 0�|y}z^�xy�.2 � 0�,}�r{z.27�4rÃz���¯w}%r{����uwr«vi¯w�	�Or�}����m�d�N}�r�ËN}��N¯hvw¬·�wx ÔQr{|y�³�d�N}¶rÃz�t(u
������� � 0�¡mxy}�t�¯w|»z�}�x�� �
2;x��6¬wr���vhr{¬"z�� ¡g¢ £¥¤ �¦�O�§ ��� [ �¨�O©ª��� � z�vw¬��w}����<xy¬wr��,z;�4rÃz��%¯w}�r³���5�uhr¶t�xy}%t{¯w|yz�}�x±� �«����rÃz�t(u��r�ËN�4r{vG�r�¬��������É�«z���£ � Ó��N}Éz¶��r{}��dr{to�|���t{xy}%t{¯w|yz�}��������{�<��uwr�t�xy}%t{¯w|yz�}�x±� �	�4rÃz��%¯w}�r2xy� �N� ¤ v«�w}�z�t���xyt{r��
Ê�r´Ê�xy|�|'�N�w�%r{}��Nr«t�xy}%t{¯w|yz�}�x±� �"��t��N}�r���Ê�uwx�t(u z�}%r´Ë�}�rÃz^�r{}k��u�z�v ��� q6uwx���u�z��w�Or�vw�	�´z�x�vw|����d�N}k�Nr�}%�
���´z�|�|���������6z�vw¬�xy�É¬w¯wr2�uwr,v�z��¯h}�r,���3�uwr��Or�}�x��´ro�r{}�z�|�ËN�N}�x±�uw� t{¯w}%}�r{vG��|��4¯w��r�¬ � ��4�N}�r2�w}%r{t{x���r
��r{}�x��´ro�r�}	z�|�ËN�N}%x��uh� Ê�xy|�|��Or´xy�4�w|yr��´r�vG�r{¬axyva�uwr��d¯h��¯w}�r � q6uwr´��x�ËNv�z�|���ªvw�Nx���r«}�z��x��N�k�d�N}³�uwr
¡�� ° z�vw¬a¡��h�«t(u�z�vwvhr{|y�³z�}�r�����N}%r{¬�xyv 0�²³���v�2�z�vw¬�0%¥2���v�2w�O}�r{�%�Or�t���x��Nr�|�� � q6uwr���r4z�}%r	�uwr	}z���xy�
��r�� Ê�r{r{v7��z�t(£iËN}���¯wvw¬�t{�N}%}�r{to�r�¬7�������2xyvG��r{vw�%x�� ��z�vh¬��wz�t(£iËN}��N¯hvw¬ �

�Q����� ¤ � ²k�´r{z�v ²³¤ � ¥ ¥��´r{z�v ¥�¤ � ¥ ²k��z�|�|yr�� ¥���z�|�|yr��
� ��°h��ÍNÍ � � Ì � � � ° � Í � � � Í � Ì�° � ���G�
� �N���N� � �±� � ��� Í � � �±��° � Ì�° �N� �G�
° °h�Ã° � � � � Í ° � �N� � �±� Î �G� � � � ��°
� ��� °N° � � �N� � ÌN° � � � �G� �G� � � � Ì �
� � ��� � � � ° � °GÍNÍ�Ì � � �N� � Ì�° � � Ì �
Ì � ��� Í�° � � ÎN� � Ì � ° � � Ì � �i� Ì � � °h�
Í � ° ÎNÎ � � � � ��ÎNÎG� � �±��Ì �G� � � �N� °
� � �^�i� � � � Í � � � Í � �±�N� �G� ° � � Ì �
Î ° ��ÎN��Î � � � � °h� �N� Í � � Í�° �G� ° � ��� Í

�4�N}��wu�² �4�N}%�wu�¥ |y}�z��x�� z�}%rÃz t�xy}�t�¯w|»z�}�x�� � ²k�(�^v ¥��(�^v
� Ì � � ���N� Ð � ��� °h� � �N� � � Ì � � � ÎG�
� Ìh� �N��Í � Ð � ÎNÎ ° � � � ° � � �N� ��� Í�°
� Ìh� �N� � Ì Ð � �G� � Ì � Ì � °h� � Ì � � ���
� Ì � � ���N� Ð �±��° �N� �N� ° � � � Î Ì � � Ì �
� Ì � �N�ÃÌN° Ð � � Í ��Ì �N� � ° °h� �N� ����� �
� Ì � �N� �N� Ð �N� ÍNÍ �G� � Í � � � � Ì ��� ÎG�
����� �N� �G� Ð � � Ì ° � � Î�� °h� � ° � � � Í
� Ì � �N� � Í Ð �±� � ��� �N�±� � �N� Î � Ð¦� � �i�
� Ì � �N�ÃÌ � Ð � �N� Ìh� � �G� ÍQ� �NÎ � � Ì �

� Í
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��uwr³t{�N�4��z�}%xy�%�Nv��%�¯h¬h� �

�,z��´r � r{�%t{}%xy�h��xy�Nv

; ÞO_<ßa` �Q���ï� Êmz�}%r Ç  Å�Â^ê �
�Qr�ËN�´r�vG�(z���xy�Nv Ç �<r{r{¬hr{¬7}%r{ËNx��Nv&ËN}%�gÊ�x�vwË �
¢Uz�t(£iËN}%�N¯wvw¬ Ç ���Nvhr �

JAL Þ�_ißa` �Q���ï� Êmz�}%r Ç ¹ ¿oÆB¿>p�ëº7 �
�Qr�ËN�´r�vG�(z���xy�Nv Ç b }%�N�w}�x�r��z�}%��z�|yËN��}�x���uw� �u�z^��}%r{�%¯w|����2x�v�z�¬�z��Q�x���r{|±�&��x�¹{r{¬�t{x�}�t�|yr{� �
¢Uz�t(£iËN}%�N¯wvw¬ Ç ���Nvhr �

;AC Þ�_ißa` �Q���ï� Êmz�}%r Ç  Ä�è�Æ<¼,îñð�µ^¿ �
�Qr�ËN�´r�vG�(z���xy�Nv Ç Ósx±ÔQr{¬�t{x�}�t�|yr{��� � �;�wx Ôhr�|y��xyv&¬hx»z��4r���r{} �
¢Uz�t(£iËN}%�N¯wvw¬ Ç ���Nvhr �

DAC Þ¦F)GIH�ÞO_<ßa` �Q���ï� Êmz�}%r Ç À éwè�Æ�êy¼,¾1¾%è�ð �
�Qr�ËN�´r�vG�(z���xy�Nv Ç �Q�����8xyvG��r{vw�%x�� �;x��'�uwr��4rÃz�v4���O�wx±ÔQr{|w��z�|�¯wr{����r�� Ê�r{r�v«�uhr2�G�^�u4z�vw¬
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DAC Þ_ØRGGÜgÝmÞ�_ißa` �Q���ï� Êmz�}%r Ç À éwè�Æ�êy¼,¾1¾%è�ð �
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�Qr�ËN�´r�vG�(z���xy�Nv Ç ¡muwr�v�? �&�4r���uw�<¬3�6Ê�x��u z t�xy}%t{¯w|yz�}4�z�}�Ë�r��&�´z���£ÿ��� � �·�hx±ÔQr{|���xyv
¬wxyz��´ro�r�}6z�vw¬ªz�� � ��� � .hÐÕ��z�|�¯wrkt{¯h��Ð �.� �
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�Qr�ËN�´r�vG�(z���xy�Nv Ç �Q�����8xyvG��r{vw�%x�� �;x��'�uwr��4rÃz�v4���O�wx±ÔQr{|w��z�|�¯wr{����r�� Ê�r{r�v«�uhr������u4z�vw¬
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¢Uz�t(£iËN}%�N¯wvw¬ Ç q6uwr��4rÃz�vü���m�wx ÔQr{|���z�|�¯wr{�k��r�� Ê�r{r�v>�uhr4�^�uaz�vw¬>���^�uü��r{}�t�r{vG�x�|yr
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�´z���£ Ñ z�����uw��Ê�v��G�	�uhrU�wx±ÔQr�|y�'x�vwt{|�¯w¬wr{¬	�Oro� Êmr�r{v��uwrU� Ê��kËN}�r�r{v�t{��vwt{r�vi��}�x�tUt{x�}�t{|�r{�
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; Þ�=R>�àA@iØ �Q���ï� Êmz�}%r Ç  Å�Â^ê �
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�%�z�vw¬�z�}�¬�¬wr��<xyz��x��Nvw�k���É|y��Ë B 9ED.= �d�N},��uwr4��}�r��w|yx�tÃz���r{¬ü���������{����¯w|±�xy�h|yxyr�¬7�G� � ���&z�vw¬�}��N¯hvw¬wr{¬
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w �Qt{z�|
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���4z�¬ � ¯w�%���´r�vi�
; ÞO_iß�` Ì ÌJAL ÞO_<ßa` Í Ì;AC ÞO_<ßa` Ì ÌDAC Þ-F?GIH�ÞO_iß�` Í ÌDAC ÞLØNGGÜgÝmÞO_<ßa` Í ÌDAC Þ¦ÚGãA@UÞO_iß�` � � � �
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Combine

cDNA
microarray
(probes)

Denature and label with green
fluorescent dye fluorescent dye

Denature and label with red

Reference mRNA sample Apo AI ko mRNA sample (target)

Reverse transcriptionReverse transcription
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Photons Electrons Signal
amplificationexcitation filtering

time-space
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Laser

PMT

Objective lens

Pinhole

Glass Slide

Dye

Detector lens

Dichroic beam-splitter

Band-pass filter
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°²±â³¶µÐ·º¹äãÐ½åÁÅæçÆéèëêìáÐíïîñðò±´ÄóÁÂ³¶¹ÝÈÕÆ¶·õô%±âÊºµÑÁÂ×â±´öÔ±´ÎÐ³¼ÌÃ÷¸¹À·º¹ÔÊºµÐ×øÌÃÊõÈÕ·ÍÆ¶ÄùÌÃ÷Ð¹úÄó±âÒÚ·ÍÆÜÁÂ·º·ºÁÖàË¹üûýæç¹Ô·º±âÄó¹ÔÎ�ÌõÈÕÆ¶·
þ ÎÐÆ%Ò þÜÿ Æ¶µ¸ÌúÄóÆÂµÐÊº¹����¸áï°ÑÆ¶·ÝÏÐ±âÊºæÐ×´ÁÖà æÐµÐ·ÍæçÆ¶ÊÍ¹ÚÊ�� Ìº÷Ð¹ñÌ��õÆ	��
 ÿ�� ±øÌ�Ýê °É° ±´ÄóÁÂ³¶¹ÚÊ��ÕÊºÒÚÁÂÎ Æ¶µýÌÃæÐµ¸ÌäÈÕ·ºÆÂÄ
ÌÃ÷¸¹��õà¸»ÛÁÂÎÐÏ��õà��ßÒì÷ÑÁÂÎÐÎÐ¹Ô×´Ê����õ¹Ú·Í¹ ÒÚÆ¶ÄÛæÐ·º¹ÔÊºÊÍ¹ÚÏ ±´ÎÜÌÃÆ�� ÿ�� ±âÌ ±´ÄóÁÂ³¶¹ÚÊ µÐÊº±âÎÐ³ËÁßÊ���µÑÁÂ·Í¹ñ·ÍÆýÆÅÌïÌÃ·ºÁÂÎÐÊÍÈÕÆÂ· ÿ
ÄóÁÅÌÃ±âÆ¶Î á�Ý÷Ð±´ÊÀÌº·ÃÁÂÎÐÊ ÈÕÆ¶·ºÄóÁÅÌº±´Æ¶Î ±âÊÀ·º¹���µÐ±´·Í¹ÚÏ ±´Î Æ¶·ÍÏÐ¹Ú·ÀÌºÆ Ï¸±´Êºæ¸× ÁÖà Ìº÷Ð¹��ÑµÐÆ¶·Í¹ÚÊÍÒÚ¹ÚÎ¸ÒÚ¹Ù±âÎÜÌÃ¹ÚÎ¸Êº±âÌº±´¹ÔÊëÈÕÆ¶·
� ÆÂÌÃ÷��ïÁÖô¶¹Ô×´¹ÔÎÐ³ÂÌÃ÷¸Ê µÐÊº±âÎÐ³ Á	�Åã ÿ�� ±âÌ ÒÔÆ¶Äóæ Æ¶ÊÍ±âÌÃ¹ÛíÝî ð Æ ôÂ¹Ú·º×´ÁÖà ±âÄÙÁÅ³¶¹Âá ê Î ÌÃ÷Ð±âÊ íïîñð ±´ÄóÁÂ³¶¹ � � ×âµÐ¹
ôÅÁÂ×´µ¸¹ÚÊ�� ð!�ÞÁÂ·º¹ñÊº¹üÌúÌºÆÙöÔ¹Ú·ºÆ��ç·Í¹ÚÏÓôÅÁÂ×âµÐ¹ÚÊ�� í"�ÞÁÂ·º¹ñµÐÊº¹ÔÏ ÈÕÆ¶·ÝÌÃ÷¸¹��õà��Û±âÎ�Ìº¹ÚÎÐÊÍ±âÌº±´¹ÚÊ�� ÁÂÎÐÏ ³Â·º¹Ú¹ÔÎ ôÅÁÂ×´µ¸¹ÚÊ
� î�� ÁÂ·Í¹ µÐÊº¹ÔÏòÈÕÆÂ· ÌÃ÷Ð¹��õàý» ±´ÎÜÌÃ¹ÔÎÐÊº±øÌÃ±â¹ÚÊÚá�ð ·º±â³¶÷ÜÌß³¶·Í¹Ú¹ÚÎ ÊÍæçÆÂÌºÊË·º¹Úæ¸·º¹ÚÊÍ¹ÚÎÜÌÛ³¶¹ÚÎ¸¹ÚÊËµÐÎÐÏÐ¹Ô· ÿ ¹üûýæÐ·º¹ÔÊºÊÍ¹ÚÏ
±´Î ÌÃ÷Ð¹ þ Î¸ÆýÒ þ¶ÿ ÆÂµ¸ÌßÄÛÆ¶µÐÊº¹#� � ·Í±´³¶÷ÜÌé·º¹ÚÏ ÊÍæçÆÅÌÃÊ ·Í¹ÚæÐ·Í¹ÚÊÍ¹ÚÎÜÌË³¶¹ÚÎ¸¹ÚÊßÆ ô¶¹Ô· ÿ ¹ ûýæÐ·º¹ÔÊºÊº¹ÔÏ ±âÎ Ìº÷Ð¹ þ ÎÐÆ%Ò þÜÿ Æ¶µ¸Ì
ÄÛÆ¶µÐÊº¹#�%ÁÂÎÐÏóàÂ¹Ú×â×´Æ$� ÊÍæçÆÂÌºÊõ·Í¹ÚæÐ·Í¹ÚÊÍ¹ÚÎÜÌÝ³¶¹ÔÎÐ¹ÚÊ%�Þ±âÌº÷óÊÍ±´ÄÛ±´× ÁÅ·²¹üûýæÐ·Í¹ÚÊÍÊº±´ÆÂÎ ±´ÎËÌÃ÷Ð¹ þ ÎÐÆ%Ò þÜÿ Æ¶µ¸ÌõÄóÆÂµÐÊº¹äÁÂÎÐÏ
ÌÃ÷¸¹ú·Í¹ÔÈÕ¹Ú·Í¹ÚÎÐÒÔ¹ÀÊÃÁÅÄóæÐ×â¹Âá&Ý÷Ð¹ëÒÔÆýÆ¶·ÍÏÐ±´ÎÐÁÅÌÃ¹ÔÊ¿ÆÅÈØÌÃ÷¸¹äÌº÷Ð·º¹Ô¹ÀÁÂæ ÆéèúêÉÒÚ×âÆ¶ÎÐ¹ÔÊ ÁÂ·Í¹��'�(�)�(�)�(�+*,�-�.� ã/�0�,�1���)
,�2��ÁÂÎÐÏ
� »(� »��1���)�,�2�3�Þ÷Ð¹Ú·Í¹ �ÐÈÕÆ¶· ¹üû¸ÁÂÄÛæÐ×´¹#�4�5�3�+�(�1���)*,�õ±âÊõÌÃ÷¸¹¼Êºæ ÆÂÌÞ±´Î ·ÍÆ$�6�ßÁÂÎ¸Ï ÒÔÆ¶×´µ¸ÄóÎ7* ÆÅÈ Ìº÷Ð¹¼Êºæ ÆÂÌÝÄóÁÅÌº·º±øû
�Þ÷Ð±âÒì÷Ó±âÊÝ±´Î ·ºÆ$�8�ßÁÂÎ¸ÏÓÒÔÆ¶×´µÐÄÛÎ9�ßÆÂÈ Ìº÷Ð¹ ³¶·º±âÏ ÄÙÁ ÌÃ·º± ûçá
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ÄÛÆ¶µÐÊº¹>� ã ±´Îó¹üûýæ ¹Ú·º±âÄó¹ÔÎÜÌ?� è>�üá3Ý÷Ð±´Êõ±´ÄóÁÂ³¶¹ÞÏÐ±âÊºæÐ×´Á à%Ê¿ÎÐ±´Î¸¹ëÊºæ ÆÂÌºÊ µÐÊÍ±´ÎÐ³ ÁA@Í·ÃÁÅ±´Î � Æ$��BéÒÚÆ¶×âÆ¶µÐ· ÄÙÁÅæC�
�Þ÷Ð¹Ô·º¹ ÌÃ÷Ð¹ � ×´µÐ¹ ¹ÔÎÐÏ ÆÅÈñÌº÷Ð¹ Êºæ ¹ÚÒüÌÃ·ÍµÐÄ ·º¹ÔæÐ·º¹ÔÊº¹ÚÎÜÌºÊÓ×âÆD� æÐ± û¸¹Ô×ëôÅÁÂ×´µ¸¹ÚÊ ÁÂÎ¸Ï Ìº÷Ð¹ ·º¹ÔÏ ¹ÔÎÐÏ ÆÂÈ ÌÃ÷Ð¹
Êºæ ¹ÚÒüÌÃ·ÍµÐÄ ·º¹ÔæÐ·º¹ÔÊº¹ÚÎÜÌºÊë÷Ð±â³¶÷ æÐ±øûý¹Ú× ôÅÁÂ×âµÐ¹ÚÊÔá%EúÆÂÌº¹¼ÌÃ÷Ð¹ ÏÐ±0FØ¹Ô·º¹ÚÎÜÌÞÊÍ±´öÚ¹ÔÊëÁÅÎÐÏ Êº÷ÑÁÂæ ¹ÚÊäÆÂÈ ÌÃ÷Ð¹ ÊÍæçÆÂÌºÊÚá
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°²±â³¶µÐ·º¹J*ý½ ê ÄóÁÂ³¶¹Û±´×â×´µÐÊ ÌÃ·ºÁÅÌÃ±âÎÐ³ ÏÐ±KFç¹Ú·Í¹ÚÎÜÌ � ÁÂÒ þ ³¶·ºÆ¶µ¸ÎÐÏ ÁÂÏMLÍµÐÊ ÌÃÄÛ¹ÚÎÜÌ ÄÛ¹ÔÌº÷ÐÆ%ÏÐÊÚá9Ý÷Ð¹Ù·Í¹Ú³¶±âÆ¶Î�±âÎÐÊº±âÏÐ¹
ÌÃ÷¸¹Ó·Í¹ÚÏ ÒÔ±´·ÍÒÚ×´¹ ·Í¹ÚæÐ·Í¹ÚÊº¹ÔÎÜÌÃÊÙÌº÷Ð¹ÓÊÍæçÆÅÌÙÄóÁÂÊ þ ÁÂÎÐÏ Ìº÷Ð¹ ÆÂÌÃ÷Ð¹Ô·ó·Í¹Ú³¶±âÆ¶ÎÐÊ � Æ¶µÐÎÐÏÐ¹ÔÏ � à ÒÚÆ¶×âÆ¶µÐ·Í¹ÚÏò×´±´Î¸¹ÚÊ
·º¹ÔæÐ·º¹ÔÊº¹ÔÎ�Ìé·º¹Ô³¶±´ÆÂÎÐÊÀµÐÊÍ¹ÚÏ ÈÕÆ¶·À×´Æ%ÒÖÁÅ× � ÁÅÒ þ ³Â·ºÆ¶µÐÎ¸Ï ÒÚÁÂ×´ÒÔµÐ× ÁÅÌº±´Æ¶Î � à ÏÐ±KFç¹Ú·Í¹ÚÎÜÌ ÄÛ¹ÔÌÃ÷¸ÆýÏÐÊÔá î¼·º¹Ô¹ÚÎ ½ëµÐÊº¹ÔÏ
±´ÎON�P�Q RTS ¼VU-U Q WYX � ×´µÐ¹Å½¼µÐÊº¹ÔÏ�±´Î[ZC\�Q R ¼V] W_^M`,X ÁÂÎÐÏ æÐ±âÎ þ ½ µÐÊº¹ÔÏ�±´Î[Z,aTbMS ácÝ÷Ð±´Ê¼±âÄÙÁÅ³¶¹ ±´ÊÀÈÕ·ÍÆ¶ÄedVf
ÄÛÆ¶µÐÊº¹g���ß±´Î ¹üûýæ ¹Ú·Í±´ÄÛ¹ÚÎÜÌ�� è;� á
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Êº¹Ô¹ÚÏÐÊóÁÂ·Í¹ Òì÷ÐÆ¶Êº¹ÔÎ � àhIÑÎ¸ÏÐ±´ÎÐ³ Ìº÷Ð¹ ÄÙÁ û¸±âÄ µÐÄ ÆÂÈÞÌÃ÷Ð¹ ÒÔÆ¶Ä � ±âÎÐ¹ÚÏ ±´ÎÜÌº¹ÚÎÐÊÍ±âÌ à ÊÍµÐ·ÍÈ ÁÅÒÚ¹ Æ ô¶¹Ú·ÛÁ ÊºÄóÁÂ×â×
·º¹Ô³¶±´ÆÂÎóÒÔ¹ÚÎÜÌÃ·Í¹ÚÏi�Þ±âÌº÷Ð±´ÎËÌÃ÷¸¹ëÊ���µÑÁÅ·º¹��ÕÊº±âÎÐ³¶×´¹Þæ Æ¶±´ÎÜÌ%�Þ±âÌº÷Ð±´ÎËÌÃ÷¸¹ëÊ���µÑÁÅ·º¹$� ájÝ÷Ð¹ � ÁÂÒ þ ³¶·ºÆ¶µ¸ÎÐÏ Êº¹Ô¹ÚÏÐÊÝÁÅ·º¹
ÒÚÆÂÎÐÊÍÌº·ºµÐÒüÌÃ¹ÚÏ ÁÂÊ�\ U b$klk$`lk � ÁÂÊº¹ÔÏÓÆÂÎ Ìº÷Ð¹;IÐÌºÌº¹ÚÏ � ÁÂÒ þ ³¶·ºÆÂµÐÎÐÏ ³Â·º±´ÏØá
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