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OP^�`bMn`icrTPkr\rkiOPW)v�OP^¤³_±��¯y|y�v�d[Onme^�fXYP�eø�`bMnm�^gYD³hy © fgxeO�S�f)WgxeThW�Wgx�YlfXYVkivjº7fg`jt	`ikiTh^�`iW7U~v�OP^
Wgx�Y�^aTPceR�Ont&S"TPkb�Kf�TPf�fXOQd_`jThWXYVR�S�`iWgx{R�YVd[^gYVTPfg`jc�M�¹Ó�r^gYVTh�Qf�R�O½S�c{S�xeYVc{¹u`if�WXO�O
fgt	TPkik¶y � Ww`if�`ic�WXY_^gYVfXWg`jc�M�WXO+d[Onc�WXYVt	\rkiThWXYFT}ki`jt	`bWg`ic�M|d[Onc�Wg`icQm�OnmefÎº¶Wg`it	Y�^�TPceReOnt
\rThWgx|WgxeThW�\]Y_^at	`bWgf�fXYVkbv�º7fg`it�`ikiTh^�`bW/UDS�`bWgx�OnmeW�YVceRYV
,.-7,.-7��-��oEG:�Kl47HG<.9�ë~?�òh4¦ìn4¶?¿H
� W�`if	Rr`�o�d_mekbW~WXO@TPd[WgmeTPkikbUsfXY_Y�WgxeY{\e^gOP�rTh��`iki`bW/U Re`ifgWX^�`b�rm�Wg`iOncuOPvlWgx�Y�YVc�Wg`b^�Y

^�TPceR�Ont&\rThWgx.���>YVd_TPmefXY¤WgxeY¤\rThWgx{`if�t¡mekiWg`iRe`itDYVcrfg`bOnceTPk¦���rm�W�S)Y�d_TPc{YVTPfg`jkbU�kbOQOP�
ThWJTPc�U¡Onc�Y�\>Onfg`iWg`bOncwOPv�Wgx�Y�^�TPceR�Ont S"TPkb�]y�ø�OP^)`icefXWgTPcrd[YP��fgm�\e\>OnfXY"WgxeThW5S)Y�v�OQd_mef
Onc=Wgx�Yw·�ceTPk�\>Onfg`iWg`bOnc�OPv)Wgx�Y	d[YVc�WXY_^gYVR=^�TPcrR�Ont¸S)TPki����`¶y�YPyb�BWgx�Y	fg`iceMnkbYwd[YVc�WXY_^gYVR
\rTh^gWg`iTPk.f�met Ö ¾ 8 ¹ ¨h© v�OP^�Onc�Y�·eZKYVRu��kiTh^gMPY½�"�¯TPkimeYlOPv¿¹5y
� W¿`if�Y_�Q`iReYVc�WBWgxrThW�Wgx�YJ·�ceTPkP\>Onfg`bWg`iOnclOPvKWgx�Y�d[YVc�WXY_^gYVRw^�TPceR�OntôS)TPkb�]� Ö ¾ 8 ¹ ¨h© �

d�xeTPceMPYVf�v�^gOnt Y[ZQ\>Y_^�`it	YVc�WGWXOwY[ZK\]Y_^a`itDYVc�W_y� =Y�·�ceR�fXWgThWg`ifXWg`id_TPk�^gY_MnmekjTh^�`bW7U~S�xeYVc
S�YF\>Y_^gv�OP^�t t�TPc�Uu`jceR�Y_\>YVceR�YVc�W¤^gY_\rkj`id_ThWg`bOncef�OPv�Wgx�YoY[ZQ\>Y_^�`it	YVc�WwTPceRskbO�OP�ÓThW
Wgx�Y�Re`jfXWX^�`b�rmeWg`bOnc	OPv�Wgx�Yl·]ceTPk>\>Onfg`bWg`bOncefVy5zQO���kbY_W�mef�R�ODWgxrThW_y
�k�]�����>���R�j���j����� \]O'�Gã�âhè�iKå¯ý d Q d åhã âhã�ä�Q7\]OwáTO[èbâ�Q d _�Oz�Gã�âPèciKå¯ý d Q d åhã1��øeOP^�fg`jt~º
\rki`id_`iW7UP��S)YGc�O½SuS"TPc�WBWXO�kbO�OP��ThWBWgx�YG·�ceTPkh\>Onfg`bWg`bOnc�OPvQWgx�YJd[YVc�WXY_^gYVR¤^aTPceR�OntÑS"TPkb�]�
Ö ¾ 8 ¹ ¨h© �r`iceReY_\]YVcrR�YVc�W�OPv¿WgxeY�^�YVfXW�OPv¿WgxeY�^aTPceR�Ont S"TPkb��y � v¿`jcefXWXYVTPRFS)Y¤kbO�OP�PYVR
ThWJWgx�Y�·�ceTPk�\>Onfg`bWg`iOncD`icDWgx�Y�mrce`bWGfgÞQmeTh^gYP�Q`bMnc�OP^�`iceM�WgxeY�OP^�`bMn`jceTPk�mece`bWgfV�nS�Y�S�OnmekjR
�>Y�kbOQOP�Q`iceM�ThW�WgxeY�áTO[èbâ�Q d _�O��Gã]âhèEiKå¯ý d Q d åhãe�KS�xe`idax�twmefXW)TPfgfgmetDY�T¤�hTPkim�Y��>Y_W/S�Y_YVc
±�TPceR�³hy5£�Y_WXWg`ic�M��u¾ Ø t	T¯Z »��r×>�e¾ � Ö>×68 Ü ¨h© ��TPceR 9 ¾ Ø t	`ic »��r×>�e¾ � Ö>×68 Ü ¨h© �n�
Wgx�Y¤^gYVkjThWg`b�PY�·�ceTPk>\>Onfg`bWg`iOnc|`if

� ¾ Ø Ö ¾ 8 ¹ ¨h©�8:9 ¾� ¾ 8,9 ¾ ² ¹g+�³D¼ �Î³hyi³��
� WlWgme^�cef�Onm�WlWgxeThW�Wgx�Y_^gY	`iflfXWgThWg`jfXWg`id_TPk�^gY_MnmekjTh^�`bW7U+TPfgfXOKd_`iThWXYVR=S�`bWgx+Wgx�YD^gYVkiThWg`i�PY
·�ceTPk�\>Onfg`bWg`iOnc.�E�XmefgW¤TPflWgx�Y_^gY	`iflfgWgThWg`ifXWg`id_TPk5^�Y_MnmekiTh^�`bW/U}TPfgfgOQd_`iThWXYVRuS�`bWgx+Wgx�YDYVc�º
Wg`b^gY~\rkbOPW_�.��m�W�Wgx�YD^gYVkiThWg`b�PYw·�crTPk�\]Onf�`bWg`bOnc�`ifltDOP^gYDd[OntD\rkj`id_ThWXYVR+WgxeTPc=Wgx�Yw·�crTPk
\>Onfg`bWg`bOnc.y���YVced[YP�ec�O�S�S)Y�v�OKd_mef)OncoWgx�Y�·]ceTPkr\>Onfg`iWg`bOnc.y� =Y¤Re`ifgd_mef�fGWgx�Y�^gYVkiThWg`i�PY
·�ceTPk>\>Onfg`bWg`iOnc|`ic<��YVt	Th^���³hy © y © ThW�Wgx�Y¤YVceR{OPv5zQYVd[Wg`iOncÓ³hy © yv��y
zKm�\r\]OnfgY�WgxeThWJS)Y�d[Oncefg`iR�Y_^�Wgx�Y�·]ceTPke\>Onfg`bWg`iOncDOPv.Wgx�Y�d[YVc�WXY_^gYVRo^�TPcrR�OntÈS"TPkb�

S�`bWgx	mrce`bv�OP^�t­^�TPceR�OntÈfgWXY_\rfGv�OP^J¹}õ ³_±P±P±K�KTPceR�fgm�\e\>OnfXY"WgxeThWGS)Y�\>Y_^gv�OP^�t�³_±P±P±
^gY_\rki`jd_ThWg`bOncef�OPv>Wgx�Y�Y[ZK\>Y_^�`itDYVc�W_y¿ =Y�Wgx�mrf5OP�eWgTP`ic{³_±P±P±w`iceReY_\]YVcrR�YVc�W�fgTPtD\�kbYVf5OPv
Wgx�Y"d[YVc�WXY_^gYVRDf�met Ö » ÝXÝXÝ]8}W ±P±Ky� =Y"d_TPcwYVfXWg`jt	ThWXY"Wgx�Y�\r^gOP�rTh�r`ikj`bW7U�R�YVcefg`iW7UlOPveWgxe`jf
Re`ifXWX^a`b�rm�Wg`bOnc}mefg`iceM�Wgx�Y	ceOnc�\rTh^�TPtDY_WX^a`idw\e^gOP�rTh�r`jki`bW7U{ReYVcefg`bW/U�YVfXWg`it�ThWXOP^�äpO[ãeý d Q3e
v�^�Ont(ù���S�`iWgxsWgx�Y�R�Y_v�TPmekbWD\rTh^aTPtDY_WXY_^�fXY_WXWg`jc�Mnfa�ayq��x�Y|YVfXWg`it	ThWXYVRp\e^gOP�rTh�r`jki`bW7U
R�YVcefg`iW7UoOPv¿Wgx�Y¤·�ceTPk>\>Onfg`bWg`bOnc Ö » ÝXÝXÝ.8�W ±P±	`if�\�kbOPWXWXYVR{`ic|ø�`bMnm�^�Y	³hy W y
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density estimation based on 1000 samples

ø�`bMnm�^�Y�³hy W �	L�c YVfXWg`it�ThWXY�OPv�Wgx�Y�\e^gOP�rTh��`iki`bW/U�R�YVcrfg`bW7U+OPv�Wgx�Y�·�ceTPkG\]Onf�`bWg`bOnc=OPv
Wgx�Y¡^�TPceR�Ont®S)TPki����OP�eWgTP`ic�YVR�v�^gOnt ³_±P±P±o`iceR�Y_\>YVceR�YVc�W�fgTPtD\�kbYVf�OPv�Wgx�Ywd[YVc�WXY_^gYVR
\rTh^�Wg`iTPkrfgmrt Ö » ÝXÝXÝ�8^W ±P±K�KS�x�Y_^gY�Wgx�Y�fgWXY_\rf�« × Th^gY�mrce`bv�OP^�t	kbUwRe`ifXWX^�`i�rm�WXYVRD`ic�Wgx�Y
`ic�WXY_^g�hTPkG° ±K²V³µ´¶y



³ © À5Á�Â�Ã�Ä�Å�ÆÈÇPÉ¢ÅJÊ�Ã�ÅJÆ�ËÌÅ�Í~À�ËÎÍDÏÑÐBÄeÂ�Ä�ËXÐBÄ�Ë_À�Â�ÒÓÆ�Å�Ï~Ô�Ò�Â�Æ�ËVÄ�Õ

ø�`bMnm�^gY�³hy W fgx�O½S�f�WgxeThWGc�Onc�\�Th^�TPtDY_WX^�`id�R�YVcefg`iW7U¤YVfXWg`jt	ThWg`bOnc~R�OQYVf5c�OPW5TPd�xe`bY_�PY
xe`bMnx�^gYVfXOnkimeWg`bOnc	S�`iWgx	OncekbU	TwtDOKR�YVfXW"TPtDOnmec�W�OPv¿ReThWgTK�K�rm�W�`iW�fgm�MPMPYVfgWgf�WgxrThW)WgxeY
·�ceTPkK\>Onfg`bWg`iOnc�OPv]Wgx�Y�^�TPceReOnt S)TPkb�~Thv�WXY_^�³_±P±P±¤fXWXY_\rfJ`if5Th\e\e^gO�ZK`jt	ThWXYVkbU¡ceOP^�t	TPkikbU
Re`ifXWX^a`b�rm�WXYVR�S�`bWgxk)_Y_^gO	tDYVTPc.yG��xrThW"d[Oncrd_kimefg`bOnco`if"tDOP^gYlfXWX^�Onc�MnkbU�fgme\e\>OP^gWXYVR��QU
Wgx�Y��H�q\rkiOPWG`ic~ø�`iMnm�^gY¤³hy [ yG��x�Y��H�q\�kbOPWGd[OntD\rTh^gYVfGWgx�Y�YVtD\r`b^a`id_TPkKRe`ifXWX^�`i�rm�Wg`bOnc
OPv�Wgx�Y�RrThWgT�WXO�WgxeY�c�OP^�t�TPknRe`ifXWX^a`b�rm�Wg`bOncB¥VYPy�M�yb�nfXY_YJ\�y)³ ©P© OPv � YVceTh�rkbYVf�TPceRw��`b\rkbY_U
�Î³��������ay�zQ\>YVd_` ·�d_TPkikbUP�KWgx�Yn�H�­\rkbOPW�d[Ont	\rTh^gYVf�WgxeY�fXOP^gWXYVR}ReThWgT	WXO	WgxeY�Þ�mrTPc�Wg`ikiYVf
OPv�Wgx�Y�c�OP^�t�TPk.Re`ifXWX^�`i�rm�Wg`bOnc.y � v¿Wgx�Y_^�Y¤Th^gY¤¹ÓReThWgTD\>On`ic�Wgf_��Wgx�YVc{S�Y�d[Oncrfg`iR�Y_^�WgxeY
¹ 8 ³¤c�OP^at	TPk.Þ�mrTPc�Wg`ikiYVf�� × �eS�x�Y_^gY

� �3 @��±K²V³���Û¡� × �5õÑÜ ¨ ¹5² ³lÛqÜoÛp¹ 8 ³~²
S�`bWgxC @� 9 ²T¢Y£���R�YVc�OPWg`jc�M T@^�TPceReOnt �hTh^�`iTh�rkiY{S�`bWgx�T ceOP^�t	TPk~��OP^�¤lTPmefgfg`iTPc]�
Re`ifXWX^a`b�rm�Wg`bOncoxeT��Q`iceM	tDYVTPc 9 TPceRF�hTh^�`iTPcrd[Yw¢ £ yG �xeYVc|¹}õ ³h²g±P±P±K�]Wgx�Y�c�OP^�t�TPk
Þ�mrTPc�Wg`ikiYVf�^�TPceMPY¡v�^gOnt 8�( ¼i³�WXO{Ù ( ¼i³h�.S�`iWgx{Wgx�Y_^gYw�>YV`ic�M�t	OP^gYwÞQmeTPc�Wg`ikbYVf�c�YVTh^l±
WgxeTPc�ThWDWgx�YFY[ZKWX^gYVtDYVf_yÑ�¶zK`iced[YFS)Y|v�OKd_mefwOncsWgx�Y{fgxrTh\]YoOPv�Wgx�Y^�H��\rkbOPW_�GWgxeY�H�­\rkiOPW"d[Ont	\rTh^gYVf�Wgx�Y¡Re`ifXWX^�`i�rm�Wg`bOncef�`iceR�Y_\>YVceReYVc�W)OPv�kiOQd_ThWg`bOnc|TPcrR{fgd_TPkbYP¥�YPy�M�yb�
Wgx�Y�f�xeTh\>Y	OPv"Wgx�Ya�H��\rkbOPW�`jf¤`iceR�Y_\>YVceReYVc�WlOPv"Wgx�YotDYVTPc TPcrRÓ�hTh^�`iTPced[Y	OPv�WgxeY
^gY_v�Y_^gYVced[Y�c�OP^at	TPk.Re`ifXWX^a`b�rm�Wg`bOncByê�
��x�Y¤ceYVTh^Xº7ki`ic�YVTh^"\rkiOPW�`ic|ø�`bMnm�^gYD³hy [ `if�Th\r\e^gOVZ�`it	ThWXYVkiU�Wgx�Y¤f�TPtDY¤TPf�Wgx�Y¥�w�

\rkbOPW�v�OP^�³_±P±P±l`icrR�Y_\>YVceR�YVc�W¿fgTPtD\�kbYVf�v�^gOnt T�c�OP^�t	TPkQRe`ifgWX^�`b�rm�Wg`iOnc.yB��Olt	Th�PY"WgxeThW
d_kbYVTh^V��T¥�H�q\rkbOPW�OPv>T¤fgTPtD\rkiY)OPv�³_±P±P±¤OP��fXY_^g�hThWg`bOncef�v�^gOnt T¤c�OP^�t�TPk�Re`ifXWX^�`i�rm�Wg`bOnc
��S�`bWgx}Wgx�Y~fgTPtDY~tDYVTPc+TPceR��hTh^�`iTPcrd[Y½��`if�TPkifXOofgx�O½S�c+`ic�ø�`bMnm�^�Y�³hy [ ylL�MnTP`jc}WgxeY
mece`bWgf�Th^�Y¤Re` �>Y_^gYVc�W�`jcFWgx�YlW7S)O�\rkiOPWgf_���>YVd_TPmefXYlWgx�Yl^�TPceMPY¤OPv¿�hTPkim�YVf�Re` �>Y_^�f)v�^gOnt
fgTPtD\rkiY�WXOsfgTPtD\rkbYPyô��x�Y}ki`jc�YVTh^�`bW/U@WgxrThWox�OnkjRefDY[Z�d[Y_\eWFv�OP^oWgx�Y�WgTP`jkif�fgWX^gOnc�MnkbU
`iceRe`jd_ThWXYVf"WgxeThW�Wgx�Yl·]ceTPk>\>Onfg`bWg`bOncef"Th^gY¡`iceR�Y_YVR|c�OP^at	TPkikbUoRe`ifXWX^�`i�rm�WXYVR.y
þ"m�W_�5`icÓOP^aR�Y_^�WXO�v�TP`i^�kbU+R�^�TVS¬WgxeThW~d[Onced_kimefg`iOnc.��S)Y�c�Y_YVR@tDOP^gY�Y[ZQ\>Y_^�`iYVced[Y

S�`bWgxX�H�¢\rkbOPWgfVy¿ =Y��>YVd[OntDY�tDOP^�Y�d[OncK·�R�YVc�W�OPvrWgx�Y�d[Onced_kimrfg`bOncwS�x�YVcwS)Y�^gY_\>YVThW
Wgx�YVfXYFY[ZK\]Y_^a`itDYVc�WgfwT+cQmet¡�]Y_^~OPv�Wg`jtDYVf_¥)Wgx�YVcsS�Y|d_TPcsOP�rfgY_^g�PYFWgx�Y|fXWgThWg`ifXWg`id_TPk
�¯Th^a`iTh�r`iki`iW7Ul`icwWgx�Y��H�p\rkbOPWgf_y� =Y�TPkifXO�MnTP`ic~d[OncK·�ReYVced[Y�S�x�YVcwS�Y�t	Th�PY��H�¢\rkiOPWgf
OPv"�¯Th^�`iOnmeflc�OncKº7c�OP^at	TPk5Re`ifXWX^a`b�rm�Wg`bOncrf_¥.Wgx�YVc=S)Y�d_TPcÓfXY_Y�x�O�S�R�Y_\rTh^gWgm�^�YVf�v�^gOnt
c�OP^�t	TPkj`bW7U~Th^gY�^gYh{�YVd[WXYVR�`ic~WgxeY�\rkbOPWgf_y� �x�YVcDUPOnm�Wgxe`ic��wxeTh^�R	Th�>Onm�W5WgxeY�·rMnm�^gYVfV�
Wgx�Y_U~�>YVd[OntDY�`ic��Q`iWgThWg`bOncef�WXO¤\>Y_^gv�OP^�t TPReRe`iWg`bOnceTPkQY[ZQ\>Y_^�`jtDYVc�WgfVysy�me^Jt	TP`ic~\>On`ic�W
x�Y_^gYD`if�WgxeThW¤TPceTPkiUQfg`jf�S�`bWgx�WgxeYk�H� \rkbOPWgfl`iceRr`id_ThWXYVf�WgxeThW�Wgx�Y~·�ceTPk�\>Onfg`bWg`bOnc}OPv
Wgx�Y�d[YVc�WXY_^gYVR{^aTPceR�Ont�S"TPkb�F`if�`iceR�Y_YVR|Th\r\e^gOVZ�`it	ThWXYVkiUoc�OP^at	TPkikbU�Rr`ifXWX^�`b��m�WXYVR.y
��xeThWwd[Onced_kimef�`bOncÓ`if¡TPkifXO�fgme\e\>OP^gWXYVR=�QUÓR�YVcefg`bW/U+YVfXWg`it	ThWXYVf¡�rTPfXYVRuOnc tDOP^�Y

ReThWgTKy5��O�`ikikimrfXWX^�ThWXYGx�O½S Wgx�Y)R�YVcefg`iW7UlYVfXWg`it�ThWXYVf�\>Y_^gv�OP^�t�TPf�T�v�meced[Wg`iOnc¤OPvefgTPtD\�kbY
fg`*)_YP�5S)Y|Re`ifX\rkjTVU+Wgx�YoYVfXWg`it	ThWXYVf~OPv�WgxeY�\e^�OP�rTh�r`iki`iW7U=R�YVcefg`iW7U=OPv�WgxeYofgTPt	Y�·�crTPk
\>Onfg`bWg`bOnc Ö » ÝXÝXÝE8HW ±P±��rTPfXYVR¡Onc�³_±Vö)fgTPt	\rkbYVfBv�OP^.÷wõ © ²_¼_¼_¼¯² W `ic¡ø�`bMnm�^gY�³hy r ��ThMnTP`ic
mefg`iceM�Wgx�Y~c�Onc�\rTh^aTPtDY_WX^�`id¡R�YVcefg`bW/U|YVfXWg`it	ThWXOP^	äpO_ã�ý d Q3ewv�^gOnt ù|S�`bWgx}Wgx�Y~R�Y_v�TPmrkbW
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`if�ceThWgme^�TPk�WXO{d_Th^gY_v�mekikbU�`jc��PYVfXWg`iMnThWXY	x�O�S Wgx�YDYVt	\r`b^�`id_TPk�Re`ifgWX^�`b�rm�Wg`iOnc{OPv�T|f�TPt~º
\rkiY�v�^gOnt$WgxeThW~\e^gOP��Th�r`iki`bW/UÓRe`ifXWX^a`b�rm�Wg`bOncÓWXYVceRef~WXOÓRe` �>Y_^~v�^�OntNWgxeY{meceR�Y_^�kiUQ`iceM
\e^�OP�rTh�r`iki`iW7U�Re`jfXWX^�`b�rmeWg`bOnc�`bWgfgYVkbv/y��YVd_TPkik�WgxrThW�Wgx�Y�N_üKæ~üQèbâ�Q d _�O+ä d ýqQ�á d `[ücQ d åPãg�aüKã1N«Q d åhã���d_R�va�G¬NOPvlTÓ^�TPcrR�Ont
�hTh^�`iTh�rkiY
­$`if"Wgx�Y�v�mecrd[Wg`bOnc

¬�� 4 � Ø � �7­ Û 4 � v�OP^ 4z®�¯ ¼
zK`jt	`ikiTh^�kiUP�nWgx�YkO[æ�i d á d Naâhè�Naä#��OPv�TDReThWgTDfXY_W�OPv�fg`*)_Yl¹=`if)Wgx�Yl\e^�OP\]OP^�Wg`bOnca¬�¾>� 4 ��OPvWgx�Yl¹ÓRrThWgTD\>On`ic�Wgf�WgxeThW�Th^gY�kbYVf�f�WgxeTPc|OP^�YVÞQmeTPk.WXO 4 �rTPf�TDv�mrced[Wg`bOncFOPv 4 y��x�YG`iR�YVTK�½Wgx�YVc.�½`jf>WXO�kbOQOP��ThW¿Wgx�Y�ä d ° O[áTO[ã1NqO.�>Y_W/S�Y_YVc¡T�d_R�vQTPcrRlWgx�YGYVtD\�`b^�`id_TPk
d_R�v�OP�eWgTP`iceYVR�v�^�Ont TPcp`iceReY_\]YVcrR�YVc�W~fgTPtD\�kbY|v�^�Ont WgxeThW�d_R�vÌy �}OP^gY_O��PY_^V��`iW	`if
ceThWgme^�TPk�WXO¡d[Oncrfg`iR�Y_^JxeO�S¢WgxrThW�Re` �>Y_^gYVced[Y��]YVxrTV�PYVfJTPf�Wgx�Y�f�TPtD\rkbY�f�`*)_Y�`iced[^�YVTPfXYVf_yy�crd[Y�S)YFxrTV�PY|t	TPR�Yofgmed�xsT�fXWgmeR�UP��S)Yod_TPcsmefgY�Wgx�YoYVfXWgTh�rkj`ifgx�YVRu�]YVxrTV�K`bOP^�OPv
fgTPt	\rkbYVf¡v�^gOnt Wgx�YFfX\>YVd_` ·rYVR \e^gOP��Th�r`iki`bW/U�Rr`ifXWX^�`b��m�Wg`bOnc=WXOIQSOµýhQJS�x�Y_Wgx�Y_^~OP^Dc�OPW
ReThWgTwv�^gOnt TPc|mec��Kc�O�S�c�fXOnme^�d[Yld_TPcF^gYVTPfXOnceTh�rkiU	�>Y�^gY_MnTh^aR�YVR|TPf�T~fgTPtD\rkbY�v�^gOnt
Wgx�Y¤d_TPcrRe`iReThWXYl\e^�OP�rTh�r`iki`iW7U�Re`jfXWX^�`b�rmeWg`bOnc.y
±
² �R��³�´7�:�R�j���j���~� \cOkO_æ�i d á d NaâhèµN�ä��Då��wüKã d �_åháaæ áÎâhã]änåhæ ãrüQæ¶`PO[áaýh�~�¿OF`jkikimefÎº
WX^�ThWXYP�¿S�Y�c�O�S d[Oncrfg`iR�Y_^�Wgx�Y�Rr` �]Y_^�YVced[Y~�]Y_W/S�Y_YVcuWgx�YDYVtD\r`i^�`id_TPk�d_R�v)TPf�fXOQd_`jThWXYVR
S�`iWgx�¹smece`bv�OP^�t®^�TPceR�Ont¸cQmet��>Y_^�f�Onc+Wgx�YD`ic�WXY_^g�hTPk)° ±K²V³µ´�TPcrR}WgxeYwmecr`bv�OP^at�d_R�v
`bWgfgYVkbv/y�zK`jced[Y	Wgx�Yomece`bv�OP^�t1d_R�v�`jfw¬�� 4 ��õ 4 ²g±uÛ 4 Û�³h��S)Y�c�O½S¬S"TPc�WwWXO�\rkbOPW¬¿¾]� 4 � 8 4 �PY_^�fgmrf 4 v�OP^l±FÛ 4 ÛÈ³hy�zK`jced[Y�Wgx�Y~v�meced[Wg`bOnc�¬�¾.� 4 � 8 4 ²g±FÛ 4 ÛÈ³h�.`ifTDv�meced[Wg`iOnc|OPv5T	d[Onc�Wg`jc�m�Onmrf��¯Th^a`iTh�rkbYP��Wgx�Y�\rkbOPWXWg`ic�M	`jf�kbYVfgf�^�Onm�Wg`ic�YlWgxeTPc�v�OP^�Wgx�Y
^�TPcrR�Ont&S"TPkb�]y"��O�S)Y_�PY_^V�.Wgx�Y¡YVtD\r`b^a`id_TPk.d_R�vs¬�¾{xrTPf�fX\>YVd_`iTPkBfgWX^�med[Wgm�^gYP�]t	Th�K`ic�M
`bW�\]Onf�fg`b�rkbY�WXOFR�O	Wgx�Y¡\rkbOPWXWg`iceM�Þ�mr`bWXY¤YVTPfg`ikiUPy � c{\�Th^gWg`id_mekiTh^���WXOoR�O�Wgx�Y�\rkiOPWXWg`ic�M��
kbY_W�«}· ¾�¸× ²V³lÛ�ÜoÛp¹5²��>YlWgx�Y�åháXäpO[á�ýqQ¶â�Q d ýqQ d N[ý�TPfgfXOKd_`iThWXYVR�S�`bWgxFWgx�Y�mrce`bv�OP^�t�^�TPcKº
R�Ont cQmet¡�]Y_^afG«�»V²_¼_¼_¼�²[«¿¾��n`¦y�YPyb��«}· ¾�¸× `if�Wgx�Y�Ü-����f�t	TPkikbYVfXW�OPvrWgxeY"mrce`bv�OP^�tô^�TPcrR�OntcQmet¡�]Y_^af_y ó OPWXY¡WgxeThW

¬�¾>�/«w· ¾�¸× �JõÑÜ ¨ ¹ TPceR ¬�¾>�/«w· ¾�¸× 8 �5õ �¦Ü 8 ³�� ¨ ¹p²
¬¿¾]��±��"õ ±�TPceR~¬¿¾]�Î³��"õ¬³h��S�xeY_^gY}¬¿¾]� 4 8 ��`jf�Wgx�Y~kbY_v�W�ki`it	`iW�OPv5Wgx�Y�v�meced[Wg`bOnc�¬�¾ThW 4 yG��x�mef�S)Y�d_TPco\rkbOPW'¬ ¾ � 4 � 8 4 �PY_^�fgmrf 4 �QU	\rkiOPWXWg`ic�M�WgxeY�\>On`ic�Wgf���±K²g±��a���Î³h²g±��a�
�/« · ¾�¸× ²��¦Ü 8 ³�� ¨ ¹ 8 « · ¾�¸× ��TPceR �/« · ¾�¸× ²�Ü ¨ ¹ 8 « · ¾�¸× �a�¿³¤Û�ÜFÛ¢¹5��TPceR{d[Oncec�YVd[Wg`jc�MWgx�Yl\>On`ic�Wgf��QUokj`ic�YVfl��`¦y�YPyb�e\>Y_^gv�OP^�t	`iceM~kj`ic�YVTh^�`ic�WXY_^g\>OnkiThWg`bOnc��ay� kbOPWgf¡v�OP^w¹�õ ³_± ö v�OP^�÷Óõ1³h²_¼_¼_¼�²��+Th^gY�f�x�O�S�c@`ic ø�`iMnm�^gY�³hy¹�Qy���x�Y�\�kbOPWgf
`ic|ø�`bMnme^gYD³hy¹�	kbOQOP�otwmedax{ki`b�PY�Wgx�Y¤\�kbOPWgf�OPv�Wgx�Y¤meced[YVc�WXY_^gYVR{^aTPceR�Ont S"TPkb�QfV���rm�W
Wgx�Y_^�Y¡`if�Tofgm��rWgkbY¤Re` �>Y_^gYVced[Y¤WgxrThW�d_TPc}�>Y�d[OncK·r^�t	YVR|��U|v�m�^gWgxeY_^�^gY_\rki`jd_ThWg`bOncef�OPv
Wgx�Y�Y[ZK\>Y_^�`itDYVc�W_y�º�cekj`b�PY"�]Y_v�OP^gYP��xeY_^gY�Wgx�Y"·�ceTPkK\>Onfg`iWg`bOnc~`ifG±|�gmefXWGki`b�PY"Wgx�Y�`jce`bWg`iTPk
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ø�`bMnm�^gY�³hy¹�-����xeY¤Re` �>Y_^gYVced[Y¤�>Y_W7S)Y_YVc}Wgx�Y¤YVtD\r`i^�`id_TPkBd_R�v�TPceR�Wgx�Y¡TPd[WgmeTPk¿d_R�v�v�OP^
fgTPtD\rkiYVf�OPv5fg`*)_Y�³_± ö v�^�Ont&Wgx�Y�mrce`bv�OP^�t�Re`ifXWX^a`b�rm�Wg`bOnc�O��PY_^�Wgx�Y�`jc�WXY_^g�hTPkJ° ±K²V³µ´�v�OP^
÷wõ ³h²_¼_¼_¼�²���¼

\>Onfg`bWg`bOnc.y5��xrThW�t	Th�PYVf�fXYVcrfXY¤TPf�S)YVkik¦�K�>YVd_TPmefXYl�>OPWgx|Wgx�YlYVt	\r`b^�`id_TPk>d_R�v�TPceR|WgxeY
TPd[WgmeTPk�d_Rev�twmefXW�TPfgf�metDYlWgx�Y�d[Ont�tDOnc|�hTPkim�Y	³¤ThW�WgxeY¤^�`bMnx�W�YVceR�\>On`ic�W_y
� W)Wgme^�cef�Onm�W�WgxrThW)WgxeY_^gYl`if�fgWgThWg`ifXWg`id_TPk]^gY_MnmekjTh^�`bW7U�`ic�WgxeY�YVtD\�`b^�`id_TPk�d_R�v�» fF�XmefgW

ki`b�PY�Wgx�Y_^gYF`if�`ic Wgx�Y�^�TPceR�OntNS)TPki�Qf_y�L�f¡�>Y_v�OP^�YP�5Wgx�Y�\rkiOPWgf¡kbOQOP�=Wgx�YFfgTPtDYov�OP^
TPkik�f�m]o�d_`bYVc�WgkbU|kiTh^gMPY¡¹5y.��OP^gY_O½�PY_^V�.Y[Z�d[Y_\eW�v�OP^�xrTV�K`ic�M�WgxeY¤·�ceTPk�\>Onfg`bWg`bOnc|�>Y�±K�
Wgx�Y�\�kbOPWgfJkbOQOP�
�gmefXWJki`i�PY�Wgx�Y�^aTPceR�Ont~º¶S"TPkb�~\rkbOPWgf_ys�}OP^gY�MPYVceY_^�TPkikbUP�QWgxe`if5Y[Z�TPtD\rkiY
`ikikimrfXWX^�ThWXYVf�WgxrThW�fXWgThWg`ifgWg`id_TPk¿TPcrTPkbUQf�`if�`if�TPc�`itD\>OP^gWgTPc�W�fXOnm�^�d[YwOPvGtDOPWg`b�hThWg`bOnc}v�OP^
fXWXOKd�xeTPfXWg`jdµº¶\e^gOKd[YVfgf	ki`it�`bWgf_y= =Y{Re`if�d_mefgfwWgxe`ifwY[Z�TPtD\rkbYFv�m�^gWgx�Y_^D`icpzQYVd[Wg`bOnc © y © y
��x�Y_^gY"S)Y�fgx�O½Spx�O�S¢WXO�R�Y_�PYVkbOP\	T¤fgWgThWg`ifXWg`id_TPkKWXYVfXW�Th\e\rki`id_Th��kbY�WXO¤TPc�U~d[Onc�Wg`icQm�Onmef
d_R�vÌ��`iced_kjmeRe`ic�MwWgx�Y�ceOP^�t	TPk�d_Rev�WgxrThW�`if�OPv5`ic�WXY_^gYVfXW�v�OP^�Wgx�Y¤·]ceTPk.\>Onfg`bWg`bOncFOPv5WgxeY
^�TPceR�Ont&S)TPkb�]y
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 =Y xeTV�PYuRr`bMP^gYVfgfXYVR�v�^gOnt�Onm�^|OP^a`bMn`iceTPk�MnTPtDY=OPv~d�xeTPcrd[YÓWXO¢d[Oncefg`jR�Y_^FWgx�Y

fXWgThWg`jfXWg`id_TPk�^gY_MnmekjTh^�`bW7UqOP�rfXY_^g�PYVRÑ`jcqWgxeY=\rkbOPWgf_��S�xe`idax�OPvwd[Onm�^afXY+^gYVTPkikbU¢`jfFOnm�^
t	TP`jc|`ic�WXY_^�YVfXW_yJþ"m�W�c�O½S kbY_W�mef�^gY_Wgm�^�cFv�OP^�T	tDOnt	YVc�W�WXO�Wgx�Y¤MnTPtDY¤OPv5daxeTPced[YPy
L¬MnTPt¡�rki`ic�MFx�OnmefgY	d_TPcec�OPW¤T¯�>OP^�R=WXO{t	Th�PY	WgxeYDMnTPtDY	v�TP`b^Vy¡��x�Y~MnTPt��rkj`ic�M

x�OnmrfXY{c�Y_YVRef~WXOudaxeTh^gMPY�T+v�Y_Y{MP^�YVThWXY_^�WgxeTPcpWgx�Y|Y[ZQ\>YVd[WXYVR¢\rTVUPOh�ô`icsOP^�ReY_^	WXO
t	Th�PY�T¡\e^gOh·rW_y� �xeThW"S�OnmekjR	�>Y�T¡MPO�OKR�v�Y_Y�v�OP^"Wgx�Y�MnTPt���ki`ic�Mwx�OnmefXY�WXOwdaxeTh^gMPY>Á
øe^gOnt�Wgx�Y¤\>Y_^�fg\]YVd[Wg`i�PY�OPv�Wgx�YlMnTPt¡�rki`iceM~xeOnmefXYP��Onc�Y¤t	`iMnx�W�Wgxe`jc���Wgx�Y¤kjTh^gMPY_^

Wgx�Y�v�Y_Y�Wgx�Y��>Y_WXWXY_^V�Q�rm�WJWgx�Y�\rkjTVUPY_^�fJ\e^gYVfgmet�Th�rkbU~xeTV�PY�Wgx�Y�dax�On`id[Y�OPv.S�x�Y_Wgx�Y_^�OP^
c�OPW�WXO�\rkjTVUPy � v�Wgx�Y¡MnTPt���ki`ic�M	x�OnmrfXY�d�xrTh^gMPYVf�WXO�Oot¡medax.�rv�Y_S�\�kiTVUPY_^�f�S�`ikjk>S)TPc�W
WXO+\rkiT�UPyÓ��x�Yov�Y_Y|fgxeOnmekiRÓ�>YFkiTh^gMPYFYVc�Onm�Mnx@v�OP^~Wgx�YFMnTPt��rkj`ic�M}xeOnmefXYoWXO+t�Th�PY
tDOnceY_UP�5�rm�W~fgt	TPkikJYVc�Onm�MnxsfXO�WgxeThW~\]OPWXYVc�Wg`iTPk�\rkiT�UPY_^�fwS�`ikik5S"TPc�WwWXO+\rkjTVUPy� =Y
WgTh�PY¤WgxrThW�WXO�tDYVTPcFWgxeThW�Wgx�Y¤`jceRe`b�K`iRemeTPke\rkiTVUPY_^af�fgx�OnmekjR�xeT��PY�T~MPOQOQR{daxeTPced[YlOPv
S�`jcece`ic�M�yylc�Y�t�`bMnx�W�Wgxe`ic���WgxrThWoWgxeOnfXY}OP�c�ÎYVd[Wg`b�PYVf|Th^�Y+`jced[Oncefg`ifgWXYVc�W_���rmeW�Wgx�Y_UqTh^gY
c�OPW_yG��x�Y��PY_UoWXO	TPdaxe`bY_�K`ic�M~Wgx�OnfXYlOP�c�ÎYVd[Wg`b�PYVf�`if"Wgx�Y�^gYVTPki`*)VThWg`iOncFWgxeThWHQ7\]O�i�èbâ�epO[á
âhã]ä,Q7\]OZm�âhæ¶`[è d ãEm:\QåhüQý�O~ObÂqicO_á d O[ã6NPO�Q7\]Okm�âhæ¶O d ã�ä d ° O[áTO[ãRQ}Q d æ¶O|ýhNaâhè*O[ýaypL�c
`icrRe`b�K`iRemeTPkQ\rkiT�UPY_^�t	`bMnx�W)d[Onc�WXYVtD\rkiThWXY�\rkjTVUK`ic�M¤Wgx�Y�MnTPtDYD³_±P±wWg`itDYVf)OncFT¡f�`ic�MnkbY
ReT�UP�hS�xe`ikbY�Wgx�YGMnTPt¡�rki`jc�M�x�OnmefXY�t	`bMnx�W.Oh�]Y_^�Wgx�YGMnTPtDY�WXO�xQmeceR�^gYVRrf>OP^�Wgx�Onmef�TPceRef
OPv�\rkiT�UPY_^�f�Onc|YVTPdax{OPv5t	TPc�Uod[OncrfXYVd_m�Wg`b�PYwReTVUKf_y
��x�mefV��Wgx�Y�\rkiTVUPY_^"t	`bMnx�WJY_�hTPkimeThWXY�xe`ifJY[ZQ\>Y_^�`iYVced[Y��QUDWgx�Y�\>Onfgf�`b�rkbY"Onm�Wgd[OntDYVf

v�^gOnt�Th�]OnmeW�³_±P±w\rkiT�UQf�OPvBWgx�Y�MnTPtDYP�KS�xe`ikiY�Wgx�Y�MnTPt��rkj`ic�M�x�OnmrfXY�t	`iMnx�W)Y_�¯TPkjmeThWXY
`bWgf)Y[ZK\>Y_^�`bYVced[Y���U�Wgx�Y�\>Onfgf�`b�rkbY�OnmeWgd[OntDYVf"v�^�Ont�fgOntDY_Wgxe`ic�M~ki`b�PY~³_±�U 8 ³_±�u�\�kiTVUKf
OPv)Wgx�Y	MnTPtDYPy� �xrThW¤S�Y�c�Y_YVR.��WgxeYVc.��`if¤T{v�Y_Y�d_kiOnfXYDYVc�Onm�MnxuWXO~Ã¯±K¼ W ±{WgxeThW�Wgx�Y
\rkjTVUPY_^�xeTPf�TwMPO�OKRFd�xeTPcrd[YlOPvBS�`icecr`ic�M�`ic�³_±P±~\rkiT�UQfV�QS�xe`ikbY�WgxeY�MnTPt¡�rki`jc�MwxeOnmefXY
^gYVd[YV`i�PYVf�TDMPOQOQR{^gYVki`iTh�rkiY�^gY_Wgme^�c|O��PY_^w³_± U.8 ³_± u MnTPtDYVfVy
L ^�YVTPfXOnceTh�rkbY¡v�Y_Ywt	`bMnx�W��>Y¥Ã¯±K¼ W ³h�.Mn`b�K`ic�MDWgxeY�MnTPt¡�rki`ic�M�x�OnmefXYwT�³wd[YVc�W�OP^

© �®TPR��hTPc�WgThMPYDOnc}YVTPd�x+\rkjTVUPyw�M¤lTPt��rkj`ic�M�xeOnmefXYVf�TPd[WgmeTPkikbU|WXYVceR}WXOoWgTh�PY~t	OP^gYP�
S�xr`id�x�fgx�O½S�f�WgxeY+Th\r\]YVTPk�OPv¤MnTPt¡�rki`iceM R�YVfX\�`bWXY}WgxeY}OKReRef_yê� �¿O@fXY_Y=x�O½S¸Wgx�YÃ¯±K¼ W ³�v�Y_Y�S�OP^��Qf_��kbY_W�mef¡d[Oncefg`iReY_^¤Wgx�Y	\>Onfgfg`i�rkbY~Y[ZQ\>Y_^�`iYVced[YVflOPv�Wgx�Y	\�kiTVUPY_^wTPceR
Wgx�YlMnTPt¡�rki`jc�M	x�OnmefXYPy � c{ø�`bMnm�^�Y	³hy¹�~S�Y�\rkbOPW�fg` Z|`iceReY_\]YVcrR�YVc�W)^gYVTPki`�)VThWg`bOncef�OPv�T
\rkjTVUPY_^�» f�\>Onfg`bWg`bOnc}Rem�^�`jc�M�³_±P±F\rkiT�UQf�OPvJWgxeY¡MnTPtDY~S�xeYVc�Wgx�Y_^�Y~`jf�T�v�Y_Y~OPvzÃ¯±K¼ W ³
v�OP^�YVTPd�x}\rkiT�UPy���xeYlMnTPtDY¡kbOQOP�Kf�\e^gY_WXW/UF`jc�WXY_^gYVfgWg`ic�M	v�OP^�Wgx�Y¤\�kiTVUPY_^�v�^gOnt®ø�`iMnm�^gY
³hy¹�QyG��xeY�\rkiT�UPY_^)xrTPfJT¡^gYVTPfXOnceTh�rkiY�d�xrTPced[Y�OPv.S�`icece`iceM�y � crR�Y_YVR.��WgxeY�\rkiT�UPY_^�S�`icef
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^�TPceR�Ont¸�hTh^�`iTh��kbYVf�mece`bv�OP^�t	kbU{Rr`ifXWX^�`b��m�WXYVR{Oncp° ±K²V³µ´l��R�Y[·�c�YVR�OncÓTPc=mecrR�Y_^�kbUK`ic�M
\e^gOP�rTh��`iki`bW/UFfg\rTPd[Y½�ay � crR�Y_YVR.�>Wgx�Y~tDOQReYVkB·rW�`if�mefgmeTPkjkbU|fXOFMPO�OKR�WgxeThW�Wgx�Y_^gY~`if�T
WXYVceR�YVced[UFWXOo`iR�YVc�Wg`bv�UoWgx�Ywt	ThWgx�YVt	ThWg`id_TPk¿tDOKR�YVk.S�`bWgx{Wgx�Y�\rx�UKfg`id_TPk.Y[ZK\>Y_^�`itDYVc�W
��T�t	`jfXWgTh�PY½�a�r�rmeW�fg`iced[YlWgx�Y¡tDOQReYVk>·rW�`if�fgO	MPO�OKR.�eS)Y¡ceY_YVR{c�OPW�R�Onme�eW�WgxeThW�WgxeY
t	ThWgx�YVt	ThWg`jd_TPk�d[Onced_kimrfg`bOncef�Th^gY¤Th\r\rki`id_Th�rkiYPy
�k�]�����>���R�ÔÓA�j���}Õ â�Q7\]O[æ	â�Q d N[ý=âhã�ä�Q7\]OkiR\pe¯ý d N�âhè�çJåháµè äp� � WF`if�`it	\]OP^�WgTPc�W	WXO
^gYVTPki`*)_Y�WgxeThW�T~\rx�UKfg`id_TPk]\rxeYVc�OntDYVc�Onc.��TDt	ThWgxeYVt	ThWg`id_TPkBtDOKR�YVk]OPv�WgxeThW�\rx�UQfg`jd_TPk
\rx�YVc�Ont	YVc�Onc¤TPceR¡T�fg`itwmekiThWg`iOnc�OPv�WgxeThW�t	ThWgx�YVt�ThWg`id_TPk�t	OQR�YVk�Th^gYJWgx�^�Y_YJRe` �>Y_^gYVc�W
Wgxe`ic�MnfVyÓþ)meW_�J`bv�Wgx�Y|t	ThWgxeYVt	ThWg`id_TPk�tDOKR�YVk"`ifwS�YVkjk�dax�OnfXYVc.��Wgx�YFWgx�^gY_Y|t	TVU@�>Y
d_kbOnfXYVkbU|^�YVkiThWXYVR.y � c{\rTh^gWg`jd_mekiTh^V�eTot	ThWgx�YVt	ThWg`jd_TPk¿tDOKR�YVk¦�rS�x�Y_Wgx�Y_^�fg`itwmekiThWXYVR{OP^
TPceTPkbU-)_YVR.�rt	T�UF\e^gO��K`iR�YlmefgY_v�mek.ReYVfgd_`b\eWg`bOncrf�OPv�Wgx�Y�\rx�UKfg`id_TPk>\�x�YVc�OntDYVc�OncBy
 =YuTh^gY `ic�WXY_^�YVfXWXYVRô`ic�t	ThWgx�YVt�ThWg`id_TPk¤ÞQm�YVm�YV`ic�M�tDOKR�YVkifF�>YVd_TPmefgY=OPv¡Wgx�YV`i^

Th�r`iki`iW7UoWXO	Y[ZQ\�kiTP`ic|ÞQm�YVm�YV`ic�MD\�x�YVc�OntDYVceTK�r�rm�W�S)Y�fgx�OnmekjR|c�OPW�Y[ZK\]YVd[W�TD\>Y_^gv�YVd[W
t	ThWgd�xBy�ø�OP^�Y[Z�TPtD\rkbYP�>t	ThWgx�YVt�ThWg`id_TPk�tDOQReYVkif�OPv�WXYVc�fgmed_d[Y_YVR���U�Y[ZQ\rkiOn`bWg`ic�M	WgxeY
`icK·�cr`bWXYP��Y_�PYVcÓWgx�Onm�Mnx+Wgx�YD\rx�UKfg`id_TPk�\rx�YVc�Ont	YVc�Onc+`if�·�ce`bWXYPy¥��TPceR�Ont¸cQmet¡�]Y_^af
MPYVc�Y_^�ThWXYVRFOncFTwd[OntD\rm�WXY_^�Th^gY�`icex�Y_^�YVc�WgkbU~·]ce`bWXYP��TPcrR�UPY_W�fg`jt¡mekjThWg`bOncef5�rTPfgYVR�Onc
^�TPceR�Ont�cQmet��>Y_^�f�d_TPc}�>Y¡S�YVkik¿R�YVfgd[^�`i�]YVR{��U{t	ThWgxeYVt	ThWg`id_TPk�tDOKR�YVkif�Y[ZK\rkbOn`iWg`ic�M
Wgx�Y�`ic�·�ce`bWXYPy
��Y_^gYP�¿S)YD\>Y_^gv�OP^�t fXWXOKd�xeTPfXWg`jd	fg`itwmekiThWg`bOncrf�WXO�^gY_�PYVTPkJfXWgThWg`jfXWg`id_TPk5^gY_MnmrkiTh^�`bW/UP�

TPceR�S�Y~`ic�WX^gOKRemed[Y¡TPcrR�TPcrTPkbUE)_Y~t	ThWgx�YVt�ThWg`id_TPk5tDOKR�YVkif�WXO�Y[ZK\rkiTP`ic}WgxeThWlfXWgThWg`ifXº
Wg`id_TPkB^�Y_MnmekiTh^�`bW/UPyJ =Y¡Y[ZQ\>YVd[W�WXOod_Th\eWgm�^gY¤�PY_UFv�YVThWgm�^gYVf_���rm�W�S)Y�R�O�ceOPW�Y[ZQ\>YVd[W�T
\>Y_^gv�YVd[W�·rW_y� =YwS"TPc�W�Wgx�YwWgx�Y~t	ThWgx�YVt	ThWg`jd_f�WXOFY[ZK\rkiTP`ic{�PY_U�v�YVThWgm�^gYVf�OP�rfXY_^g�PYVR
`icqWgx�Y�f�`it¡mrkiThWg`bOncef_��TPceRqS)Y}S"TPc�WFWgx�Y+fg`itwmekiThWg`iOncef	WXOsd[OncK·r^�t �PY_U¢v�YVThWgm�^gYVf
\e^gYVRe`jd[WXYVRF��UFWgx�Y¤t	ThWgxeYVt	ThWg`id_f_y
 �`bWgxÓWgxeThW¡ThWXWg`bWgmeR�YP��kbY_W�mef¤d[Oncrfg`iR�Y_^¤WgxeYD\e^gOP�rTh�r`jki`bW7U�tDOKR�YVk5d[Oncefg`ifgWg`ic�M|OPv

TÓfXYVÞQm�YVced[Y|OPv �g� ª�mrce`bv�OP^�t ^�TPceR�Ont cQmet¡�>Y_^�f_y@ �`bWgxr`icsWgx�Y{d[Onc�WXY[ZQW�OPv�WgxeThW
\e^gOP�rTh��`iki`bW/U~t	OQR�YVk¶��S)Y�S"TPc�W)WXO~v�OP^�twmekiThWXY�fXWXOQdaxeTPfXWg`idµº¶\r^gOQd[YVf�f)kj`it	`bWgf�fgm�MPMPYVfXWXYVR
��UsWgx�Y�\rkbOPWgf_y�ø�`i^�fXW_�)S�Y�fXY_Y{WgxeThWoTPf	¹ô`iced[^�YVTPfXYVf	Wgx�Y�\rkbOPWXWXYVRp^aTPceR�Ont S"TPkb�
d[YVTPfXYVf{WXOqkbO�OP��Re`if�d[^gY_WXYPy�ø�OP^�TPkiklfgmco�d_`bYVc�WgkbUqkiTh^�MPY=¹5��Wgx�Y=\�kbOPWXWXYVRÑ^�TPceReOnt
S)TPki�ukbOQOP�Qf~ki`b�PYFT�v�mrced[Wg`bOnc OPv�T+d[Onc�Wg`jc�m�Onmrf¡�hTh^�`iTh��kbYPy=��x�mrfw`iWw`if~ceThWgme^�TPkJWXO
fXY_Y_�+Tod[Onc�Wg`icQm�OnmefÎº¶Wg`jtDY~^gY_\e^gYVfXYVc�WgThWg`bOnc+OPv�Wgx�Y~OP^�`bMn`iceTPk�Re`if�d[^gY_WXY[º¶Wg`itDY~^�TPceReOnt
S)TPki��y� =Y�d_TPc�R�OlWgxeThWG�QUDd[Oncefg`iReY_^�`ic�M�Wgx�Y�TPfgfgOQd_`iThWXYVR�d[Onc�Wg`jc�m�OnmrfÎº¶Wg`itDY�\e^�OQd[YVfgf� ÖzÖ ��× � 4 +�±-�n�]S�x�Y_^gY~Ø.Ú�Ù¡`jf�Wgx�Y�Ú�åVåhá'�µüKã1N�Q d åhãe�]`¦y�YPyb�'Ø 4 Ù�R�YVceOPWXYVf�Wgx�Y¡MP^gYVThWXYVfXW`ic�WXY_MPY_^�kbYVfgfFWgxeTPcôOP^{YVÞ�mrTPk�WXO 4 y � v¡S)YÓTPkifXO�S"TPc�W|WXOq`ic�WX^�OQRemrd[Y�d[YVc�WXY_^�`ic�M��
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v�meced[Wg`bOncB�QS�xe`id�x|d[On`jced_`iR�YVf�S�`bWgxFWgx�Yl^�TPceReOnt�S)TPki�oThW�`jc�WXY_MPY_^�Th^gMnmetDYVc�Wgf_y
��O�S)Y_�PY_^V�eWgxeY�fgWXY_\ov�meced[Wg`iOnc�`if"c�OPW)Wgx�Y�OncekbU�\]Onf�fg`b�rkbY�d[Onc�Wg`icQm�OnmefXº¶Wg`itDY�^gY_\�º

^gYVfgYVc�WgThWg`bOncFOPv�Wgx�Y�^�TPceReOnt¬S"TPkb�]y5 =Y�d[OnmekiRF`icrfXWXYVTPRov�OP^�t�Tw\e^�OQd[YVfgf"S�`bWgxFd[OncKº
Wg`icQm�Onmef�fgTPtD\rkbY�\rThWgxef��QU|d[Oncec�YVd[Wg`iceM�Wgx�Y¡\]On`jc�Wgf��QU{ki`iceYVf_�e`¦y�YPyb�r�QU|\>Y_^gv�OP^�t	`ic�M
T|è d ã6Ogâhá d ãRQSO_áMi�åhè â�Q d åhãry"��x�YVc.��`icefXWXYVTPR{OPv Ö Ö ��× ��S)Y�d[Oncefg`iReY_^ÛÖ � 4 � Ø � 4 8 Ø 4 Ù½� ÖzÖ ��×#Ü » ÙÑ�Î³�ÙÝØ 4 Ù 8 4 � ÖzÖ ��× v�OP^�TPkik 4 +¢±|² � © yi³��
TPceR+fg`jt	`ikiTh^�kiUF`iv5S�Y	R�O|d[YVc�WXY_^�`ic�M�yo�� �`bWgx=d[YVc�WXY_^�`iceM��.S�Y	R�OFWgx�YDd[YVc�WXY_^�`ic�MF�>Y[º
v�OP^gY}ReOn`ic�MÓWgx�Y+ki`iceYVTh^�`ic�WXY_^g\>OnkiThWg`bOnc.yê� � Onfgfg`i�rkbY�`icr`bWg`iTPk�fXY_MntDYVc�WgfoOPv¤Wgx�Y}W7S)O
d[Onc�Wg`icQm�OnmefÎº¶Wg`it	Y=\e^gOKd[YVfgfXYVf�TPf�fXOQd_`jThWXYVRôS�`bWgxôWgx�YuRe`if�d[^gY_WXY[º¶Wg`itDYq��mrced[YVc�WXY_^�YVR��
^�TPcrR�Ont$S)TPki�@v�OP^	Wgx�Y}d_TPfXY{¹ õ ³_±ÓTh^gY}fgx�O�S�cp`ic�ø�`bMnm�^gYÓ³hyi³ © y ����x�Y|�PY_^�Wg` º
d_TPk�ki`iceYVf�`ic}Wgx�Yw\rkbOPW�Th^gYwceOPW�^�YVTPkikbU|\rTh^gW�OPvGWgx�Y~fXWXY_\=v�meced[Wg`bOncByê��¦J�PYVc}WgxeOnm�Mnx
Wgx�Y�³_±s^�TPcrR�Ont(S)TPki�qfXWXY_\rf|Th^�Y�WgxeYÓfgTPtDY+v�OP^|�>OPWgxÑd[Onc�Wg`icQm�OnmefÎº¶Wg`it	Y�^�Y_\e^gY[º
fXYVc�WgThWg`bOncefV�¿Wgx�Y�W7S)O�`icr`bWg`iTPk�fXY_MntDYVc�Wgf�OPv�WgxeY�d[Onc�Wg`jc�m�OnmrfÎº¶Wg`itDY�fgWXOQdaxeTPfXWg`id�\e^gOhº
d[YVfgfgYVf�kiO�OP�{�PY_^�U�Re` �>Y_^gYVc�W�`ic�ø�`bMnm�^gYo³hyi³ © y¤��O½S�Y_�PY_^V�.v�OP^lkiTh^gMPYw¹5��\�kbOPWgf�OPvJWgx�Y
W/S�OFd[Onc�Wg`jc�m�OnmrfÎº¶Wg`itDY¤^�Y_\e^gYVfXYVc�WgThWg`bOncef�OPv5Wgx�Y¡Rr`ifgd[^gY_WXY[º¶Wg`it	Y¤^�TPceR�Ont®S)TPki�{kbO�OP�
�K`b^gWgmeTPkjkbUÓ`iR�YVc�Wg`id_TPk¦y@��OÓt	Th�PY�WgxeThW	`itD\>OP^gWgTPc�W~\]On`jc�W~d_kbYVTh^V��S�Y|\rkiOPWwWgxeY|W7S)O
d[Onc�Wg`icQm�OnmefÎº¶Wg`it	Yl^gY_\e^gYVfXYVc�WgThWg`bOncef�OPv�Wgx�Y�fgTPtDY¡Re`ifgd[^gY_WXY[º¶Wg`jtDY�d[YVc�WXY_^gYVR{^�TPcrR�Ont
S"TPkb�|��fgTPtDY�f�TPtD\rkbY"\rThWgxefµ��v�OP^J¹}õ ³_± ö v�OP^�÷wõ ³h²_¼_¼_¼�²��w`icDø�`bMnm�^gY¤³hyi³ ( y�ø�`iMnm�^gY
³hyi³ ( fgxeO�S�f~WgxeThWDWgxeYoW/S�OÓTPkiWXY_^�ceThWg`b�PY|^gY_\r^gYVfXYVc�WgThWg`bOncefD`iceReY_YVR kbOQOP�uWgxeYFf�TPtDY
v�OP^lTPkik�¹�fgmco�d_`bYVc�WgkbU{kiTh^gMPYPy¤��xQmef_�>S�xeYVc�S)Y~v�OKd_mef�Onc+Wgx�Yw^�TPceR�Ont~º¶S"TPkb�{\�kbOPWgf
v�OP^�kiTh^gMPY�¹5�KS�Yl^gY_MnTh^aR�WgxeY�W/S�O�TPkbWXY_^�ceThWg`b�PYVf�TPf"YVÞQme`b�hTPkbYVc�W_y5ø�OP^�Onm�^"^gYVt	TP`jce`ic�M
Re`jfgd_mefgfg`iOncoxeY_^gYP��Wgx�Onm�Mnx.��S)Y¤S�`jkik]OncekbU�Rr`ifgd_mefgf"WgxeY¤fXWXY_\�v�meced[Wg`bOncrf_y
 =Y{ceO�S S)TPc�WDWXO=fgd_TPkbYFWg`itDYFTPceRsfX\rTPd[YÓ��Wgx�Y{xeOP^�`*)_Onc�WgTPk)TPcrR �PY_^�Wg`id_TPk"Re` º

tDYVcrfg`bOncef~`icsWgx�Y|\�kbOPWgfa�ay ó OPWXY{WgxeThW	Wgx�Y|\�kbOPWXWXY_^�fgd_TPkbYVf	Wg`itDY|�QUu\rm�WXWg`jc�M+Wgx�Y
¹¤Ù ³�^�TPceR�Ont S)TPki�w�hTPkim�YVf�`ic�T�^gY_Mn`bOnc�OPv>·eZQYVR�S�`iR�WgxBy���xQmef_�Q`bv]S�Y�kbY_W�³��]Y�Wgx�Y
T��¯TP`ikjTh�rkbYwS�`iR�Wgx}OPvJWgx�YD\�kbOPW_�>Wgx�YVc+Wgx�Y~¹FÙ�³~^�TPceR�Ont�S"TPkb���hTPkim�YVf�Th^gYDfX\�TPd[YVR
³ ¨ ¹|Th\rTh^gW_ys¦�Þ�me`i�¯TPkbYVc�WgkbUP�hWg`itDY�`if�fgd_TPkiYVRDTPm�WXOnt	ThWg`id_TPkikiU¤��U¡Wgx�Y"\rkbOPWXWg`iceM�^gOnmeWg`ic�Y
�QUDt¡mekiWg`b\rkbUK`ic�M�Wg`itDY 4 �QU~¹5��`¦y�YPyb����U~^gY_\rkjTPd_`ic�M 4 S�`bWgx	¹ 4 y���x�YVc.��v�OP^�YVTPd�x�¹5��S)YOncekiU�kbOQOP��ThW�WgxeYl\e^gOKd[YVfgf"v�OP^ 4 `icoWgx�Y¤d_kiOnfXYVR{`ic�WXY_^g�hTPkG° ±K²V³µ´¶y���x�Y�·]ceTPk]\]Onf�`bWg`bOncOPv�Wgx�Y¤^�TPcrR�Ont S)TPki�ov�OP^�TPc�U�¹Ód[OP^�^gYVfX\>OnceRef"WXO 4 õ ³hy =Yld_TPcFTPkifXO~d[Oncefg`jR�Y_^�WgxeY�fX\�TPd[Y�fgd_TPkj`ic�M¡`jc	Wgx�Y�fgTPtDY�S"TVUPyG =Yld_TPcFkbY_W�³��>Y
Wgx�Y�TV�hTP`ikiTh�rkiY�x�YV`bMnx�WJOPv�Wgx�Y�\�kbOPW_y5��x�YVc	WgxeY�\rkiOPWXWXY_^)TPm�WXOnt�ThWg`id_TPkikbU	fgd_TPkiYVf)fg\rTPd[Y
�QU�fgme�eWX^�TPd[Wg`ic�MwWgx�Ylt	`icr`it¡mrtÈ�hTPkim�Y�TPceR|Re`b�K`iRe`iceMl��U�Wgx�Y�^�TPc�MPYlOPv�WgxeY�\�kbOPWXWXYVR
�hTPkim�YVf_y�º�c�v�OP^gWgmeceThWXYVkbUP�.x�O½S�Y_�PY_^��.Wgx�Y~^�TPc�MPYD`if�^�TPceR�Ont|y��}OP^gY_O��PY_^��BWgx�Y_^gYD`if�T
d[OntD\�ki`id_ThWXYVR+R�Y_\>YVceR�YVced[Yw�>Y_W7S)Y_YVc+Wgx�Y~\rThWgx=TPceR+`bWgf�^�TPc�MPYPy � c�v�OP^�twmekiThWg`ic�MoT
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Q7\]O[ã /1032>4 �5� Ö>×�8:9 ÜZ��±DÛ�ÜoÛp¹��¯��ê /1032�4 � à �¤¼
ó OPWXYoWgxrThW�Wgx�Y�v�mecrd[Wg`bOncefDýµü>i�� d ã��µ�"áÎâPãEmEO¡TPceR:i�èbå�Q�ReY_\]YVcrR=Onc t	OP^gY�WgxeTPc

Onc�Y��¯TPkimeY D � 4 �GOPvBWgx�Y�v�mrced[Wg`bOnc D ¥KWgx�Y_U�R�Y_\>YVceR�Onc�WgxeY�v�meced[Wg`bOnc�O��PY_^�TPcF`icr`bWg`iTPkfXY_MntDYVc�W_yG��xQmef_�¯S�Y"Y[ZK\rkbOn`bW¿Wgx�Y)fgWX^gYVc�MPWgxwOPveWgx�Y"ki`it	`iW�`ic�%È`ic�� © yi³ r �5TPf¿OP\r\]OnfgYVR
WXO~Wgx�Ylki`it	`bW�`ic ¯ `jc�� © yi³ © �)OP^"Y_�PYVcFWgx�Ylki`jt	`bWJ`ic ¯ × `jc�� © yi³ [ �ay"ø�OP^�Wgx�Y�^�TPceReOntS)TPki�oS)Y�xeT��PY¡d[Oncef�`iR�Y_^gYVRu��S�`bWgx �g� ª mece`bv�OP^�t�^�TPceR�Ont®fXWXY_\rfa�a��Wgx�Y¤Wgx�^gY_Y�v�OP^�t�f
OPvGd[Onc��PY_^�MPYVced[Y	`ic � © yi³ © �a�J� © yi³ [ ��TPceRs� © yi³ r ��TPkik�xeOnkiR.�e�rmeW�`ic|MPYVceY_^�TPk�� © yi³ [ ��`jf
fXWX^�`id[WgkiU	fXWX^gOnc�MPY_^�WgxeTPc=� © yi³ © �)TPceR=� © yi³ r �"`jf�fXWX^a`id[WgkbU	fXWX^gOnceMPY_^�WgxeTPc=� © yi³ [ �ay�ø�OP^Xº
t¡mrkiThWg`ic�M¡Wgx�Y�fgWXOQdaxeTPfXWg`idµº¶\e^�OQd[YVfgf"ki`jt	`bWgfJ`jc"%�tDYVTPcef)WgxeThW)S)Y�d_TPcoOP�eWgTP`jc�t	TPc�U
tDOP^gYDki`it�`bWgf�v�OP^�^gYVkiThWXYVR=ÞQmeTPc�Wg`bWg`bYVf�OPv�`ic�WXY_^gYVfXW_���]YVd_TPmrfXYDt	TPc�U}tDOP^gY	ÞQmeTPc�Wg`iWg` º
Wg`bYVf�OPv5`ic�WXY_^gYVfXW�d_TPc{�>Yl^gY_\e^gYVfgYVc�WXYVR{TPf�`it	ThMPYVf�OPv�d[Onc�Wg`icQm�Onmef�v�mecrd[Wg`bOncef"Onc{WgxeY
fX\rTPd[Y¤OPv5fXWXOKd�xrTPfXWg`idµº¶\e^gOKd[YVfgf�fgTPtD\rkbY�\rThWgxrf_y
�k�]�����>���R�ÔÓA�ÔÓA�7N d æ d Q�ýµ�[åPá}Q7\]OwáTO[èbâ�Q d _�O��Gã�âhè�iKå¯ý d Q d åhã1��L�f�c�OPWXYVR�`ic���YVt	Th^g�
³hyi³hyi³h�n`bvKS�Y)kbOQOP��ThW¿Wgx�YG·]ceTPkP\>Onfg`bWg`bOnc¤OPvQWgxeY�d[YVc�WXY_^gYVR�^aTPceR�OntôS"TPkb�l`ic�Wgx�YG\rkbOPWgfV�
`bMnc�OP^�`jc�M�Wgx�Y�mecr`bWgfBOnc~Wgx�Y"T¯ZKYVf_�nWgx�YVcwS)Y"TPd[WgmrTPkikbU�fXY_Y"Wgx�Y)^gYVkiThWg`i�PY�·]ceTPk�\>Onfg`iWg`bOnc
OPv�WgxeY	d[YVc�WXY_^gYVRu^�TPceR�Ont¸S"TPkb�]��TPf¤R�Y[·]c�YVR=`icp�Î³hyi³��ayozQWgThWg`jfXWg`id_TPk�^gY_MnmekjTh^�`bW7U}v�OP^
Wgx�YJ^�YVkiThWg`b�PYG·]ceTPkn\>Onfg`bWg`iOnc¤TPkifXO�v�OnkikiO�S�f¿Re`b^gYVd[WgkbU�v�^gOnt���x�Y_OP^gYVt	f)³hy © yi³�TPcrR�³hy © y © �
�>YVd_TPmefXY~Wgx�Yw^gYVkiThWg`b�PYw·�ceTPk¿\>Onfg`bWg`bOnc�`ifµ�gmefXW�Wgx�Y¡\�kbOPW�Y_�hTPkimeThWXYVR=ThW�Wg`it	YF³h�B`¶y�YPyb�
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/1032�4 � D �[�Î³��ay � ^gO½�Q`jR�YVR�WgxrThWw³~`if�TPkitDOnfXW�fgm�^gYVkiU{T�d[Onc�Wg`icQme`bW7U�\]On`jc�W�OPvGWgx�Y~ki`it	`bW\e^�OQd[YVfgf à �emecrR�Y_^�Wgx�Y�d[OnceRr`bWg`bOncef"OPv���x�Y_OP^gYVt ³hy © y © S)Y�xeTV�PY

� ¾nê /1032�4 � à �[�Î³�� `ic ¯ TPf ¹�§©¨�²
TPf�T~d[OncefXYVÞQm�YVced[YlOPv¿Wgx�Yld[Onc�Wg`jc�m�OnmrfÎº7t	Th\e\r`jc�M¡Th\e\r^gOnTPd�x.��mef�`ic�MwWgx�Y�\e^gO��XYVd[Wg`bOnc
t	Th\�WgxeThW�t	Th\rf D ® %�`ic�WXO D �Î³��ay
�¿OFfgmet	t	Th^a`*)_YP��WgxeY�^�TPceReOnt~º¶S)TPki�|\rkbOPWgf¡á�O�_�OgâPèr^gYVt	Th^��¯Th�rkiY¡fXWgThWg`ifgWg`id_TPk�^gY_Mhº

mekjTh^�`bW7U�TPfgfXOKd_`iThWXYVRÓS�`bWgxÓkiTh^gMPYD¹¢�]YVd_TPmrfXYDWgx�Y	\rkiOPWXWXY_^�TPm�WXOnt	ThWg`id_TPkjkbU=R�O�YVf¤Wgx�Y
^gYVÞQme`b^�YVR}fgd_TPkj`ic�M�y � c�Wgm�^�c.�>Wgx�YDfXWXOKd�xeTPfgWg`idµº¶\e^gOKd[YVfgf¤ki`jt	`bWgf¥ObÂqi�èbâ d ã{Wgx�Y	fXWgThWg`jfXWg` º
d_TPk¿^gY_MnmekiTh^a`bW7UFOP�rfXY_^��PYVR}`ic�Wgx�Y�\�kbOPWgf_y � c}\rTh^gWg`jd_mekiTh^V��ª�OncefX�PY_^«» f�ø�ÿ"£K� `it	\rki`bYVf
WgxeThWJWgx�Y�^�TPceReOnt~º¶S)TPki�¡\rkiOPWgfJd[Onc��PY_^gMPY�`jcDRe`ifXWX^�`i�rm�Wg`bOnc¡WXO�Wgx�Y�\rkbOPWgf5OPv.fXWgTPceRrTh^�R
þ)^gO½S�ce`iTPc|tDOPWg`iOnc{TPf�¹�§©¨�y
,.-7��- ¿½H�R><6L�4¶<.HJIK:@ë¶L�4/HJI�478�9¶:�ò
��x�Yl^�TPceR�Ont&S)TPkb�Kf�S)Y�xeT��PY¡d[Oncefg`jR�Y_^gYVR|fXO	v�Th^�Th^gY��PY_^gU|fX\>YVd_`iTPkj�5Wgx�Y�fgWXY_\rf

Th^gY �g� ª�S�`bWgx�T¡mece`bv�OP^�tÈRr`ifXWX^�`b��m�Wg`bOnc~`icDWgx�Y�`ic�WXY_^g�¯TPk�° ±K²V³µ´¶yJ��O�S)Y_�PY_^V��Wgx�Y�MP^�YVThW
\>O�S)Y_^�OPvJWgx�Y	zK£¿£ ó �]øGzK£¿£ ó �.ÿ"£K� TPceR+ø¿ÿ"£K� `if�WgxeThW�Wgx�Y_U�xeOnkiR}twmedax�t	OP^gY
MPYVc�Y_^aTPkikbUPy�¦JfgfgYVc�Wg`iTPkjkbU�WgxeY¡fgTPtDYwki`it	`iWgf�x�OnkiR{`jc{t	TPc�U{fg`bWgmeThWg`bOncrf�`ic|S�xe`id�x{Wgx�Y
fXWXY_\}Re`ifXWX^�`i�rm�Wg`bOnc�`if�d�xeTPceMPYVR|OP^�Wgx�Y �g� ª d[OnceRe`bWg`iOnco`jf"^gYVkiT¯ZKYVR.��OP^��>OPWgx.ys��OP^�Y[º
O½�PY_^V�KWgx�Y�ki`it�`bWgf�YVTPd�xFR�Y_\>YVceR~Onc�OncekbU~T�fg`jc�MnkbY�\rTh^�TPt	Y_WXY_^�OPv>Wgx�Y�^�TPceR�Ont S"TPkb�]y
��xeY~kj`it	`bWgf�`ic�Wgx�Y�zK£¿£ ó TPceR+WgxeY	ø5z�£�£ ó OncekbU�`ic��POnki�PYwWgxeY	fg`ic�MnkbYw\rTh^�TPt	Y_WXY_^9 ��S�xe`idaxu`if¤Wgx�Y�tDYVTPc@fXWXY_\sfg`*)_Yo`ic=Wgx�Y �g� ª®d_TPfXYPy�zK`it�`ikiTh^�kbUP�BThv�WXY_^~d[YVc�WXY_^�`jc�M
`if�R�Onc�YP�eWgx�Y¡ki`it	`bWgf�`jc|Wgx�Ywÿ"£K�ôTPcrR�ø¿ÿ"£K��OncekbUF`ic��POnki�PY¤Wgx�Y�fg`jc�MnkbYl\rTh^�TPt	Y_WXY_^¢Y£¯�>S�xe`idax�`if�Wgx�Yw�¯Th^a`iTPced[YwOPvGWgx�Y~fXWXY_\=fg`*)_Y¡`jc�Wgx�Y �g� ªÈd_TPfXYPyl��xQmef�WgxeYVfXYDki`it	`bW
Wgx�Y_OP^�YVt	f�Th^gY d ã�_hâhá d âhã1NqO�i�á d ã6N d i�è*O[ýay�}OP^gY_O½�PY_^V�.Wgx�Yw\rkbOPWgf�xeTV�PYDTPc}Y_�PYVc=fXWX^gOnc�MPY_^l`ic��¯Th^a`iTPced[Y¤\e^�OP\]Y_^�W7UP�]�]YVd_TPmrfXY
Wgx�Y	kj`it	`bWg`iceM�\rkbOPWgf�xeTV�PY�ceO|\rTh^�TPtDY_WXY_^�f�ThW�TPkikjV{�� =Y�Th^gY�Wgxe`ic��K`ic�MoOPv�WgxeYD\rkbOPW
�>YV`ic�M¤`jc	Wgx�Y�mece`bWJf�Þ�meTh^�Yw° ±K²V³µ´*<F° ±K²V³µ´�`ic	Y_�PY_^gU	d_TPfgYP�K`iMnc�OP^�`ic�M�Wgx�Y�mecr`bWgf5Onc�Wgx�Y
T¯ZKYVf_yê�~L�fgfgmet�`ic�M�OncrkbU	WgxeThW"Wgx�YltDYVTPcF`if)\>Onfg`bWg`b�PYP�QWgx�Y�\rkbOPWgf)OPv¿Wgx�Y�mrced[YVc�WXY_^�YVR
^�TPcrR�Ont S"TPkb�q��S�`bWgxsTh^g�r`bWX^�Th^�UÓfXWXY_\�º7fg`*)_Y|Re`jfXWX^�`b�rmeWg`bOnc���Th\e\e^�OnTPd�x@Wgx�Y|`iR�YVc�Wg`bW7U
v�meced[Wg`bOnc�B Ø B�� 4 � Ø 4 ² ±=Û 4 Û�³hy � v�`icrfXWXYVTPRÓWgx�YotDYVTPc@`if�c�Y_MnThWg`i�PYP�5Wgx�YVcWgx�Y|ki`jt	`bWg`ic�M�\rkbOPW~`if 8 BoO��PY_^�Wgx�Y|`ic�WXY_^g�¯TPkl° ±K²V³µ´¶y¢zK`it�`ikiTh^�kbUP��Wgx�YF\rkbOPWgfwOPv�Wgx�Y
d[YVc�WXY_^gYVR	^aTPceR�Ont S"TPkb�Qf5Th\r\e^gOnTPd�x	Wgx�Y�\rkbOPW5OPv>fXWgTPceReTh^aRDþ�^�O�S�ce`jTPcDtDOPWg`bOnc~O��PY_^
° ±K²V³µ´¶¥B`¦y�YPyb�>Wgx�Ywki`it	`iWg`ic�MD\rkbOPW�R�OQYVf�c�OPW�R�Y_\>YVceR�Onc�Wgx�Yw�hTh^�`iTPced[Y¥¢Y£hy���xQmef_��Wgx�Y
^�TPcrR�Ont~º¶S"TPkb��\rkiOPWgf�^gY_�PYVTPkB^�YVt	Th^g�hTh�rkbY¤fXWgThWg`ifgWg`id_TPk.^gY_MnmekjTh^�`bW7U6V
��x�Y�\>O�S)Y_^JOPv>Wgx�Y�`ic��¯Th^a`iTPced[Y�\e^�`jced_`b\rkbYVf�`if5\�x�YVc�OntDYVceTPk¶y¿ =Y�S�`ikikQMn`b�PY�fgOntDY

`icrRe`id_ThWg`bOnc¢��UpMn`i�Q`iceM T@v�Y_S¸Y[Z�TPtD\rkbYVfFTPceRq�QUq`iceRr`id_ThWg`ic�MuxeO�S¸Wgx�Y_Uqd_TPc��>Y
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Th\e\rki`iYVR.y¿ =Y�^gYVd[Ont�tDYVceR�v�m�^�Wgx�Y_^JY[ZK\>Y_^�`itDYVc�WgThWg`bOnc�WXO¡�>YVd[OntDY�T�WX^am�Y��>YVki`iY_�PY_^Vy
ø�OP^�Y[Z�TPtD\rkiYP�½Wgx�Y5\�kbOPWgf.OPvKWgx�YG\rTh^�Wg`iTPkPfgmet	f � d[YVc�WXY_^gYVRwTPceR¤mrced[YVc�WXY_^�YVR � fgx�OnmrkiR�>Y�d[Onc�WX^aTPfXWXYVRoS�`bWgx�d[OP^�^gYVfX\>OnceRe`iceM�\�kbOPWgfGv�OP^�WgxeY�^�TPceReOnt~º¶S)TPki�~fgWXY_\rf_ys¦G�PYVc�v�OP^
kiTh^gMPY�¹5�¿\rkiOPWgf¤OPv�mece`iv�OP^�t¸^aTPceR�Ont cQmet¡�>Y_^�f�TPceRuY[ZQ\>Onc�YVc�Wg`iTPk���Y[ZK\>Onc�YVc�Wg`iTPkikbU
Re`ifXWX^a`b�rm�WXYVR���^�TPceReOnt1c�mrt��>Y_^�flkbOQOP���PY_^gU=Re` �>Y_^gYVc�W_�¿S�x�Y_^gYVTPf¤Wgx�Y	\rkbOPWgf¤OPv)WgxeY
d[OP^g^gYVfX\>OnceRr`ic�M~\rTh^gWg`iTPk.f�met	f�kbOQOP��WgxeY�fgTPtDY���v�OP^�TPkik>¹Óf�m]o�d_`bYVc�WgkbU�kjTh^gMPY½�ay
,.-ã��-/,.-��oEG:@î�<.HJíB:s?BA7SaLn?UT}H�4¶<.HÀ½�?.ìn4¶?�H
 =Y	d_TPc=Th\e\rkiU{Wgx�Y~`ic��hTh^�`iTPcrd[Y¡\e^�OP\]Y_^�W7U{WXO{x�YVki\�R�Y_WXY_^at	`ic�Y~ki`it	`iWg`ic�M	\e^�OP��º

Th�r`iki`iW7U�Rr`ifXWX^�`b��m�Wg`bOncef_y5ø�OP^�Y[ZKTPt	\rkbYP�eS)Y�d_TPc�Th\e\rkbU�Wgx�Y�`ic��¯Th^a`iTPced[Yl\e^gOP\>Y_^gW/U�WXO
x�YVkb\	R�Y_WXY_^at	`ic�Y)Wgx�Y�Re`ifgWX^�`b�rm�Wg`iOnc¤OPv]Wgx�Y�ki`it	`iWg`ic�M�^aTPceR�Ont �hTh^�`iTh�rkbYVf = ö / ���	��TPcrR=�? ¹A@-B����	�ay
 =Y�·r^�fXWBd[Oncef�`iR�Y_^BWgx�Y�fgm�\e^gYVtwmet = ö / ���	�ay� =Y�d_TPcwmefXYJd[Ont¡�r`icrThWXOP^�`iTPkntDY_Wgx�ºOQRrf�WXO	d_TPkjd_mekiThWXY�Wgx�YlRe`ifXWX^a`b�rm�Wg`bOnc	OPv¿t	T¯Z »��r×>�e¾ � Ö>×'8 Ü 9 ��v�OP^�TPc�U�Mn`b�PYVcF¹�v�OP^

Wgx�Y�fg\]YVd_`jTPk5d_TPfXY�OPv"Wgx�Y�ý d æ�i�è*OFáÎâhã]änåhæ$çJâhèêé½��S�`bWgx � �7­F»wõ&Ù~³��lõ � �7­F»wõ8 ³��Gõ ³ ¨h© �QTPfGfgx�O½S�cD`ic	ÿ"xeTh\rWXY_^ �g�g� OPv>ø�YVkikbY_^��Î³�� [ �n�5OP^)zQYVd[Wg`bOnc|³P³�OPv�þ"`ikiki`jc�MnfÎº
kbY_U=�Î³�� [ �n�ay � c|WgxeThW�S"TVUP��S�Y�OP�eWgTP`ic

� � = ö / ���	� æ D �5õ © � �3 s��±K²V³�� æ D � ØÑ© ï 0 � D ��² � ( yi³��
S�x�Y_^gY ï 0 � 4 � Ø ³ 8 ï � 4 ��v�OP^ ï `icÓ� © y W �ay�z�`iced[Y = ö / ���	���õÑè� s��±K²V³���èê�ì ° = ö / ���	�7´>õWV ©n¨¯ª � ±K¼¹� � ( y © �
TPceR ì ° = ö / ���	� £ ´]õ ì °  s��±K²V³�� £ ´>õ ³	¼
��x�YVfXY�d_TPkid_mekiThWg`bOncrfGTh^gY�c�OPWJYVc�Wg`b^�YVkbU¡YVkiYVtDYVc�WgTh^�U�¥Kv�OP^JR�Y_WgTP`ikifJfXY_Y © [ y © y ( � © [ y © yv�e³
TPceR © [ y © yv� [ `ic|L��e^�TPtDO½S�`bW�)¤TPceR}zKWXY_Mnmecu�Î³�� rh© �ay
��x�Ywki`it	`iW =�? ¹A@-B��3¢��	��`jf�tDOP^gY~d[OntD\rkj`id_ThWXYVR.�]�rm�W�`iW�WXOQOod_TPc��>Y¡daxeTh^�TPd[WXY_^Xº

`*)_YVR.¥efXY_Y�zQYVd[Wg`iOnc=³P³�OPv�þ"`ikikj`ic�MnfgkbY_U{�Î³�� [ �n�"TPcrR|þ�OP^�OQRe`jcoTPcrR|z�TPkit	`ic�YVc+�Î³���� [ �ay
��x�Y_^gY"Wgx�Y�d[Ont¡�r`iceThWXOP^a`iTPk�tDY_Wgx�OKRef�v�OP^5WgxeY�fg`itD\rkiYJ^�TPceReOnt S)TPkb�wTh^gY�mefXYVRDThMnTP`ic
WXO�R�Y_WXY_^�t�`ic�YlWgx�Yz�XOn`ic�W�Re`ifXWX^�`i�rm�Wg`bOnc�OPv ; ¹FÄ5���	�)TPceR = ö / ���	�a�eUK`bYVkiRe`jc�M
� � ? 	 ; ¹FÄ5���	�|	 = ö / ���	�z	YX[�Jõ ×[Z Ü ò\×[Z á1ò � 8 ³��

× ° ï �]X½ÙwÜ.�]X 8�? �X� 8 ï � ? ÙwÜ.�]X 8�? �X�7´>²
S�x�Y_^gY ï `ifGThMnTP`ic	Wgx�Y�fXWgTPceRrTh^�R	c�OP^�t�TPked_R�vÌy�øe^gOnt�� ( y © �a�KS)Y�fXY_Y�WgxrThWGWgx�Y�tDYVTPc
OPv�Wgx�Yl^�TPc�MPY�`jf
ì ° =�? ¹A@-B����	�7´.õ ì ° = ö / ���	�7´ 8,ì ° ; ¹FÄ5���	�7´>õ ©�ì ° = ö / ���D�7´Bõ ©�V ©n¨¯ª � ³h¼ [ ¼
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 =Y¡d_TPc|\>Y_^gv�OP^at�twmekbWg`i\rkbY�^�Y_\rki`id_ThWg`bOncrf�OPv�^�TPceReOnt~º¶S)TPki��fg`itwmekiThWg`iOncef)WXODYVfÎº

Wg`it�ThWXYoWgxeY{Re`ifXWX^�`i�rm�Wg`bOnc=OPv =�? ¹A@-B����	�~TPceRsTPfgfXOKd_`iThWXYVRpfgmrt	t	Th^gUÓdaxeTh^�TPd[WXY_^�`ifXº
Wg`id_f�fgmrd�x=TPf�Wgx�Y~�¯Th^a`iTPced[YPy¤ =Y	fgxeO�S Wgx�Y~YVfXWg`it	ThWXY~OPv�Wgx�Y~\e^gOP�rTh�r`jki`bW7U|R�YVcrfg`bW7U
v�meced[Wg`bOncpOPv =�? ¹A@-B����	�D�rTPfXYVRpOnc ³_±K²g±P±P±sfgTPtD\rkbYVf�OPv�Wgx�Y{^�TPceReOnt S"TPkb�sS�`bWgx
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S"TPkb��\�kbOPWlfgx�OnmekiR}�>YDTh\e\e^gO�ZK`it�ThWXYVkbU}±K¼v� r ¢ � ¹ � ±K¼i³h� � ¹�yw��YVced[YDWgx�Y���t	YVTPc.�fXWgTPcrReTh^�R�ReY_�Q`iThWg`iOnc��)\rTP`b^af�`ic}ø�`iMnm�^gYVf�³hy ( TPceR@³hyv��S�`bWgx{¹=õ ³_± U TPceR}¹+õ¬³_± u
Th^gYP��^�YVfX\>YVd[Wg`b�PYVkbUP���7� [ ��³h���"TPcrRÓ�7� [ ±K��³h�n±��ay ó OPWXY¤WgxeThW�Wgx�Y¤f�` Z�OP�rfgY_^g�PYVRF�¯TPkjm�YVf
`icFYVTPdax�d_TPfXYwTh^gY�d[Oncef�`ifXWXYVc�W�S�`bWgxFWgx�YVfXY�\rTP`b^�f_y
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�Î³�� W [ �ay
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��x�Y�ki`it�`bW"v�OP^�Wgx�Y¡fgme\e^gYVtwmet = ö / � à ¾K� Ø ¹ á »5é £.t	T¯Z »��r×>�e¾ � Ö>×
8,9 Ü1��WXYVkjkifmef�tDOP^gY{\e^�YVd_`ifXYVkbU@S�xeThW~·eZKYVR¢fg\rTPd[Y�fgd_TPki`jc�MÓfgx�OnmekjRs�]Y}Th\e\e^gOP\e^a`iThWXY|v�OP^�Wgx�Y
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ã�å�QBc�YVd[YVfgfgTh^�UPy
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ø�`bMnm�^gYVfl³hyi³��	TPceR+³hy ©�W fgx�O½SôWgxeThW"Wgx�Y¤ki`it�`bWg`ic�M�fgWgTh�rkbYl£B�Y_�QUFt	OPWg`bOncFv�OP^�WgxeY

d_TPfXY / õ¸³ ¨h© t¡mefgW¡TPkifXO}xeTV�PYFRe`ifgd[Onc�Wg`icQm�Onmef¤f�TPtD\rkbY	\�ThWgxef_y{zQO�S)Y�xeT��PY�UPY_WTPc�OPWgx�Y_^�fXWXOQdaxeTPfXWg`idµº¶\r^gOQd[YVf�f�ki`it�`bW)`jcFS�xe`idaxFWgx�Y�ki`it�`bW�\r^gOQd[YVf�f�xeTPf��gmetD\rfVy
,.-���- 2�lJ6�6�<AL�Ð
�¿O fgmet�t	Th^�`*)_YP��`ic�Wgxr`if	d�xrTh\eWXY_^�S)Y}xrTV�PY+fXY_YVcpWgxeThW�Wgx�Y_^gY�`if	^gYVt�Th^g�¯Th��kbY

fXWgThWg`ifXWg`jd_TPke^gY_MnmekjTh^�`bW7U~TPfgfXOKd_`iThWXYVR�S�`bWgx~^�TPcrR�OntÈS"TPkb�KfGTPfGWgx�Y�c�mrt��>Y_^5¹{OPv.fXWXY_\rf
`iced[^gYVTPfgYVf_y	��xeThWlfXWgThWg`ifgWg`id_TPk5^gY_MnmekjTh^�`bW7U+`iflRe`i^gYVd[WgkbU{^gY_�PYVTPkiYVRÓS�x�YVc+S)YD\rkbOPWlWgxeY
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^�TPcrR�Ont&S"TPkb�Kf_y � c{MP^gYVThW�MPYVc�Y_^�TPki`iW7UP�.TPf�Tod[OncefXYVÞQm�YVced[YwOPv�ª�OncefX�PY_^�» f�Wgx�Y_OP^�YVt|�
\e^�OP\]Y_^akbU	fgd_TPkbYVR|�PY_^afg`bOncef)OPv�Wgx�Y¤d[YVc�WXY_^�YVR|^�TPceR�Ont S"TPkb�Kf�d[Onc��PY_^�MPY¡`icFRe`ifgWX^�`b�rmKº
Wg`bOnc~WXO¤þ)^gO½S�ce`iTPcDt	OPWg`bOncDTPf�¹|`iced[^gYVTPfXYVfVy�L�f5Tld[OncefXYVÞQm�YVced[YP��Wgx�Y"^�TPceR�OntDº¶S)TPkb�
\rkiOPWgf�d[Onc��PY_^gMPYwWXO	\rkiOPWgf�OPv�fgWgTPceReTh^�R{þ)^gO½S�ce`iTPc|t	OPWg`bOnc.y
��x�YJMP^gYVThW�MPYVc�Y_^�TPkj`bW7U¤OPv�WgxrThW¿^gYVf�mekbW�t	T�U�t	Th�PY�mef�v�OP^gMPY_W�WgxeThW�Wgx�Y_^gY)Th^gY"d[OncKº

Re`iWg`bOncef]v�OP^¿d[Onc��PY_^gMPYVcrd[Y�WXO�þ)^gO½S�ce`iTPclt	OPWg`bOnclWXO�x�OnkjR.y���x�^�Onm�Mnx�Wgx�YGY[ZK\>Onc�YVc�Wg`jTPk º
fgt	O�OPWgxe`jc�M~Y[ZKTPtD\�kbYP��S�Y¡xeTV�PY�fgY_YVc{WgxeThW�WgxeY¤d[Onced_kimefg`iOncef"OPv¿WgxeY¤d_kiTPfgfg`id_TPk�ki`it	`bW
Wgx�Y_OP^�YVt	f	OPv�WXYVcqfgWg`ikik�x�OnkiRpS�x�YVc�Wgx�Y �g� ª d[OncrRe`bWg`bOncef�Th^gY{^gYVkiT¯ZKYVR.�"�rm�W	ThMnTP`jc
Wgx�Y_^�Y�Th^gY+ki`it�`bWgThWg`bOncef�OncqWgxeY�TPtDOnmrc�WFOPv�R�Y_\>YVceReYVced[Y�WgxeThW|d_TPc��>Y}TPkikiO�S)YVR.y
��xrThW¤`iflYVTPfXU=WXO�fgY_Y��QU�d[Oncef�`iR�Y_^�`iceMoWgxeY	Y[ZQWX^�YVtDY�d_TPfXYo`ic+S�xe`jd�x¢âhè�èµQ7\]O�ýhQSO5irý
âháTO d äpO_ãRQ d N�âhè V�ÿ"kbYVTh^�kbUP�]Wgx�YVc�Wgx�Y	zK£�£ ó TPceR}Wgx�Y	ÿ"£K� �r^gYVTh��R�O½S�c.y���x�Y¡d_kjTPfÎº
fg`jd_TPk.ki`it	`bW�Wgx�Y_OP^gYVt	f�WXYVceRFWXOD^gYVt	TP`icF�hTPki`iRoS�xeYVc|`iceR�Y_\>YVceR�YVcrd[Y�`if"^gY_\�kiTPd[YVRF��U
ç|O�â¯é¡äpO5i�O[ã�äpO_ã1NPO_����m�W5`bW5`if5Re`�o�d_mrkbW¿WXO¤daxeTh^�TPd[WXY_^�`�)_Y�Wgx�Y��>OnmeceReTh^�U¤Y[ZKTPd[WgkiUPy5 =Y
Re`jfgd_mefgf"ø¿ÿ"£K��f�v�OP^�S�YVTh�KkbUFR�Y_\>YVceR�YVc�W�fXYVÞ�meYVced[YVf�v�m�^gWgx�Y_^�`jc�ÿ"xeTh\eWXY_^���y
 =Y�TPkifXOÓxeT��PY}fXY_YVc¢v�OP^�Wgx�Y�d_TPfXY}OPv ��� ª¸fXWXY_\rf	WgxeThW	Wgx�Y_^gY}Th^gY�`itD\>OP^gWgTPc�W

fg`iWgmeThWg`bOncef¡`icÓS�xr`id�x Wgx�YFd[OnceRe`bWg`bOncrf¤OPv�Wgx�YFøGzK£�£ ó TPceR�ª�Oncefg�PY_^�» fDø¿ÿ"£K� R�O
c�OPW¡x�OnkiR.yD =Y�xrTV�PY�fgY_YVcÓWgxeThW¤WgxeYVfXY	v�meceReTPtDYVc�WgTPk�Wgx�Y_OP^gYVt�f�Th^gY�ceOPW¤�¯TPkj`iR=`ic
Wgx�Y �g� ª­d_TPfXYlS�x�YVcoWgx�YlfXWXY_\�º7f�`*)_Y¤Re`ifXWX^a`b�rm�Wg`bOnc�xeTPf�`icK·�cr`bWXY�tDYVTPcÓ��WgxeY¤ø5z�£�£ ó �
OP^¤�hTh^�`iTPcrd[Y���Wgx�Y�ø¿ÿ"£K���ay ó Y_�PY_^gWgxeYVkbYVfgf_��Wgx�Y_^gYDOPv�WXYVcu`if�^�YVt	Th^g�hTh�rkbY	fXWgThWg`ifgWg`id_TPk
^gY_MnmrkiTh^�`bW/UsTPf�fXOQd_`jThWXYVRqS�`bWgx�Wgx�YVfXY+x�YVT���U�º¶WgTP`ikbYVR�d_TPfXYVf_����m�W�Wgx�Y�ki`it	`iWD\e^gOKd[YVfgf
`ic¢Wgx�Y}fgWXOQdaxeTPfXWg`idµº¶\e^�OQd[YVfgfFki`jt	`bW	�>YVd[OntDYVfoT fgWgTh�rkbY}£B�Y_��U¢t	OPWg`bOnc.��S�xr`id�xqxeTPf�gmetD\rfV�Q`¦y�YPyb�e`iW"xrTPf�Re`ifgd[Onc�Wg`icQm�Onmef)fgTPtD\rkbY�\rThWgxrf_y5 =Y¤xeTV�PY�Wgx�mef�fgY_YVcFY[ZKTPtD\�kbYVf
OPv]fXWXOQdaxeTPfXWg`idµº¶\r^gOQd[YVf�fJki`it�`bWgf¿`jc¡S�xe`id�xwWgx�Y�kj`it	`bW¿\e^gOKd[YVfgf5xeTPf6�gmetD\rfVy� =Y�Re`if�d_mefgf
fgmrd�x{ø¿ÿ�£Q��f�v�me^gWgx�Y_^�`ic�ÿ"xrTh\eWXY_^.��y
� v�S)YoTPkikiO�S�MP^gYVThWXY_^DR�Y_\>YVceR�YVced[YP��S�xe`jd�xut�TVUÓS)YVkikG�>YoTh\e\e^gOP\e^a`iThWXY�`ic Th\�º

\rkj`id_ThWg`bOncef_��WgxeYVc�t	TPc�U|tDOP^gY�ki`jt	`bW"\e^gOKd[YVfgfXYVf�Th^gY�\>Onfgfg`i�rkbYP��fXOntDY¡OPv�S�xe`id�x{S�`ikik
ThMnTP`ic�xeTV�PYwRe`ifgd[Onc�Wg`icQm�Onmef"fgTPtD\rkiYl\rThWgxef_yGL�MnTP`ic.�rfgY_Ywÿ"xeTh\eWXY_^���y
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