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aUbdce?f#e�gihkjmlnfporqnsut1lwvmx�e�tyv^zrt1l{f#ln|1s}t~l{v^x� e(|1��|1t ce�f#e�|y�	vmf<zrqwe��re�|��� vu��e�t4j��3j�j��

� s^z�z�v � t � e � e?� b e � � b e�x(���}�}�^��hkjme�z�t~e�f�� � e#�?�}�^�3hk�u�<z�su�^e�|
������?��� ���� �	e � s^z�z�v � t+f#v^xmt � e���v^f<f#e�xmt�qwe#qwv^�}ln�	l{e�q jm�rxr¡�¢ �Ks}z�z�v � t~e � e#qD£ sul � e�qwv � | � e#qD£ l{f�¤
z�q{s^x^t¥sut1lwvmx � £ suq{�}v � l{t b f#e?| � e¦t � s}lwt1e�f#e�xmt � £ l{f<su�^e�| � e�§Ss^xmt � e�|¥z�e��	t1e � � e?|'�	v^xmt � s}l{xmt~e?|[t1e�f<z�| �r¨e�e�qD©ª s<f ¨e�t b v � v}q{v}�}l{e¬«-­¯®°« � ¨e?±�o�sut1lwvmx�«-qw�^v � lwt b f#e¬« � � b lwt1e��	t¥o � eS²¦|¥o � q{s^±�ore�q{qwe�j���x�¡+¢³��e�|1ty´µv^x � ¨e}¶
� �?·s^�	e cs<o�x�´µv � f#s}qwln|¥f�e3o�x�l¹¸ ¨e � e¬t � s}x�|~´µv � f<sut~l{v^x�|¦|¥o � � e?|U� � s}z b e�|�¶rz�e � f#e�t+o�xre(s}z�z � vr� b e��}q{vu¤
��suq{e � oºz � v^��q ce?f#e � £ lnf#z�q{s^x^t¥sut1lwvmx � £ suq{�}v � l{t b f�e?|<|~vmo�|<�	v^xmt � s}l{xmt~eHt~e?f<z�| �r¨e�e�qD©³»�e���l4�	vmx � orl{t�¶� £ o�x�e(z�s � t cs � e3q°£ s}l � e(z�v^o � q{s¯z�s � suq{q ¨e�qwln|¥sut~l{v^x7¶^qns � ln|~t � ln��ort1lwvmx�e�tUqD£ v � � vmx�x�s}x��	e�f#e?x^t � e3q°£ suq{�}vu¤� l{t b f#e3|1o � qD£ s � � b l{t~e���t1o � e�e�tUz�vmo � q{e � l{f#e�x�|~l{v^x�x�e�f#e�xmt � e?| � e?|1|1v^o � �	e?|³f<sut ¨e � l{e�q{qwe?|¦x ¨e���e�|¥|1s}l � e�|�¶
e�t � £ s^ort � e3z�s � t cs�qns#� ¨e?x ¨e � s}t~l{v^x<s}ort1v^f<sut1l{±�ore � £ e	� ¨e?��ort1l¹´B| � ln|1t � l{��o ¨e�|yz � l{x��	lnz�suq{e�f#e�xmty|~t¥sut1l{±�ore?|�¶� v^x�� cs3´Bsuln�rq{e�|¥o � �	v ·ort�©r»�e�| � e � xrl{e � | � ce � e�xmt e?x^t � e�s}ort � e^¶mo�x�|~�r|1t ce?f#e � e��	v^f<f�o�xrln��sut1lwvmx�|�l{xmt~e � ¤
z � vr�	e?|1|1e�o � |Ue�¼���s}��e�sS§^e��pz �r¨e�§}e?x^t1lwvmx � e�|+l{xmt1e � �rqwvr��su�}e?|�© � v^o � lwq{qno�|~t � e � q{e�|¬sS§½s}xmt¥su�}e?| � e<�	e�t~t~e
s^z�z � vr� b e}¶8xrv^o�|�sS§}vmx�|4� b v^l{|1l � £ lnf<zrq{s^xmt~e � o�xOsuq{�}v � l{t b f#e � e � ¨e�t~e���t~l{v^x � e<�	vmxmt~v^o � |�¶ � e�z �r¨e�|1e�xr¤
t¥sut1l¹´ � oºt � sul{t~e�f#e?x^t � £ lnf#s}�}e?|#��s}|<e�t¯f#v½�}e?x�xrl{§}e?s}od©'¾+v^o�|¯sS§^v^x�|#f#v^xmt ��¨e�±�od£ cs!z�s � t1l � � £ o�xre
§^e � |~l{v^x¯´µv^x���t~l{v^x�x�s^xmt�e?xYf#v^xrv}¤¿z � vr�	e?|1|1e�o � � e3�	e�tUsuq{�}v � l{t b f#e}¶ml{qde�|1t³´Bs^�	l{qwe � £ e�xY´Bsul � e¬sS§}e?��jm�rx�¤
¡�¢ �#o�xrey§}e � |1lwvmxpf�orqwt1l¹¤Àz � vr�	e�|¥|1e�o � ¶?±�orl�z�vm|1| ce � e³q{e4f ·e�f#e¦��v^f<z�v � t~e�f#e?x^t�e?xpt1e � f�e?| � e�|�§½s}qwe?o � |
z � v � orl{t~e?|ye�t4±�orl[s^z�z � vr� b e3s}oHf�l{e�or��q{e3t~e�f<z�| �r¨e�e�qdsS§}e?��qwe?|U±mo�sut � e3z � v���e�|¥|~e?o � | � e3t � sul{t~e�f#e?x^t� oÁ|1lw�mx�suq ayÂ j�Ãm�uÄ�»�g^Ä � vmxmt�xrvmo�| � ln|1z�v^|1lwvmx�|�©d»�e�t~t~e<lnf<zrq{s^xmt1sut1lwvmxÁf�orqwt1l¹¤Àz � vr�	e�|¥|1e�o � e�|1t�f#ln|~e
e?xÁÅ(o�§ � e¯|1s^x�|3sS§}v^l �<csH´Bsul � e � e<f#ln|~e�s^oOz�v}lnxmt(fporq{t~lw¤Àz � vr��e�|¥|~e?o � © ª s � ¨e�f<s � � b e<z �r¨e�|1e�xmt ¨e�e ��¨e�¤� orlwt � e¬f<s}xrl ce � e4t ��ce?| lnf<z�v � t¥s}xmt~e+qwe?|³t1e�f<z�| � e � ¨e�§^e�q{v^z�z�e�f#e?x^t � e�|ys}z�zrqwln��s}t~l{v^x�| � e�t � sul{t~e�f#e?x^t� £ lnf<su�}e?|yt~e?f#z�| �r¨e�e�q°©
Æ�Ç�È �	É)Ê}Ë ��Ì� t � sul{t~e?f�e?xmt � £ lnf<su�}e?|�¶]t � s}lwt1e�f#e�xmt � o!|~l{�^x�s}qD¶d��v^f<f<s}x � e � e¯z � vr�	e?|1|¥o�|�¶8qns}x��^su�^e
|1�rx�� b�� v^xre^¶�jmÍ1Î+¾+« ª ¶�§ ¨e � l¹¸���sut1lwvmx � e�z � v^� � s}f<f#e}¶rs � � b l{t~e?�	t1o � e(z�s � s}qwq ce�qwe�e�t � l{|1t � l{��o ¨e�e^¶�fpo�qwt1l¹¤
��v^f<z�v^|¥s}xmt�¶�f�orqwt1l¹¤Àz � vr�	e�|¥|1e�o � ¶r�	v^xmt � s}l{xmt~e?|yt~e?f#z�| �r¨e�e�q°¶ � ln|~t � ln��ort1lwvmx�e�t4v � � vmx�x�s}x��	e�f#e?x^t�¶�v^zrt1l¹¤
f#ln|1s}t~l{v^xd¶�j���x�¡+¢³�]©
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	 Ê È � t b l{| � e�z�v � tp| b v
�4| b v
�it b eKjm�rxr¡�¢ ��|1vu´µt��ys � eYf<sS� s}l � t~v!t b eHl{f<zrq{e�f#e?x^t¥sut1lwvmx
v}´'l{f<su�^epz � vr�	e�|¥|1l{xr��s}qw�^v � lwt b f<|�¶�l{x � e�s}q7t~lnf#e}©�j���x�¡+¢³�Hln|-��s^|~e � v^x�t b e�«-qw�^v � lwt b f « � � b lwt1e�� ¤
t¥o � ey« � e�±�o�s}t~l{v^x#f#e�t b v � v}q{v}�}�¯®�
1s � e�±�o�s}t~l{v^x��+l{|'s+´ � e�x�� b �¦v � � f#e�s^xrl{x��¬s^xpe�¼��	l{e�xmt'f#s^z�zrlnxr��²
� b l{� b q{e�s � |¬t~vKs��}q{v^��suq s}z�z � vms}� b ´µv � t b e�l{f<zrq{e�f#e?x^t¥sut1lwvmx!o�x � e �p� e?suqw¤°t1l{f#e¯�	vmx�|~t � s}l{xmt¥|�¶d´µv � ¤
f<s}qwl���e � lnxHt~e � f<|Uv}´�� � s^z b |yt � s^x�|�´µv � f<s}t~l{v^x�|�©�jm�rxr¡�¢ � b e�qnz�|Ut~v�z�s � suq{qwe�qwl���e^¶rt~v � ln|1t � l{��o�t~e(s}x �
|¥� b e � orq{e�t b e(suq{�}v � l{t b f v^x�t b e(s � � b l{t~e?�	t¥o � e^¶rs}x � t~v¯f#l{x�l{f#l���e3t b e b s � � �ys � e � e�|1v^o � �	e?|�©�ÍÀt4s}o�¤
t1v^f<sut1l{��suq{qw�#�}e?xre � sut1e�| � l{|1t � l{��ort~e � e	�re���ort~l{§}e?|�¶mf<sulnxrqw�¯|1t1s}t~ln�U´µv � qwv
�Ìv½§^e � ¤ b e?s � ¶�� b l{� b f<s^x�su�^e
s � e?s � ¤¿q{v�����´ � e�e<lnx^t1e � ¤¿z � vr�	e?|1|1v � �	vmf#f�o�xrln��s}t~l{v^x!|~�r|1t~e�fH©��Oe�� b v^|1e#s^xÁe � �}e � e�t1e���t~l{v^x suq{�}v}¤� l{t b fH¶ � e�z � e?|~e?x^t¥sut1lw§^eplnx!|1l{�^x�s}q z � vr��e�|¥|~lnxr��¶dt1vK|~t � e?|1|�t b e���e?xre	¸�t1|(� � v^o�� b t3�^�Át b e�s^z�z � v^s}� b ©aUb sut[ln|�¶S´ � vmf s+o�xrlnz � v���e�|¥|~v � lnf#z�qwe?f�e?xmt1sut1lwvmx(v}´�t b ln|�suq{�}v � l{t b fH¶?lwt��¦s^|[§^e � �+e?s}|1���Ul{t b jm�rxr¡�¢ �
t1v � e � l{§}e�sYfpo�qwt1l{z � vr�	e?|1|1v � lnf<zrq{e�f#e�xmt1s}t~l{v^x�� b l{� b ��e b sS§ml{v^o � �ys}|4l � e?x^t1l{��suq�s}x � s}z�z � v^s^� b lnxr�
s^|y�	q{v^|1e�s^|¦z�v^|¥|1l{�rq{e � e?suqw¤°t1l{f#e}¶�� b l{q{e+´Bo�qwq{�Yo�|1l{x���t b e3z�v
�¦e � z � v½§�l � e � �m��t b e+´µvmo �yayÂ j�Ãm�uÄm»�gmÄ
¡(j � |¦s}t�vmo � � l{|¥z�v^|¥suq°© aUb l{|¦lnf#z�qwe?f�e?xmt1sut1lwvmx � v�e?|¦x�v}t � e?±mo�l � e+s^x^� � e���or�^�}lnxr��© aUb e3z � e�|1e�xmt~e �
s^z�z � v^s^� b � � s^f<sut~ln��s}qwq{� � e � o���e�|�t b e � e�§}e�q{v^z�f�e?xmt��	�r��qwe�vu´ |¥o�� b l{f<su�^e+z � vr�	e?|1|1l{x���s}z�zrqwln��s}t~l{v^x�|� o�x�x�l{xr�<lnx � e?suqw¤°t1l{f#e}©
� ���]É � Ç!�
" �}� lnf<su�^epz � v���e�|¥|~lnxr��¶�|~l{�^x�suq z � vr�	e?|1|1lnxr��¶8z � vr��e�|¥|4�	vmx^t � v^qD¶8|~�rx�� b�� vmxrv^o�|4q{s^xr�^o�s}�}e^¶
j�Í1Î+¾+« ª ¶dz � v^� � s}f §}e � lw¸���s}t~l{v^xd¶8z�s � suq{qwe�q s^x �K� ln|~t � ln��ort1e � s � � b lwt1e���t1o � e}¶8fporq{t~lw¤¿z � vr�	e?|1|1v � ¶ � e�s}q¹¤
t1l{f#e(��v^x�|1t � sulnxmt1|�¶ � l{|1t � l{��ort~l{v^x�s}x � |¥� b e � orqwlnxr��¶rv^zrt1l{f#l���sut1lwvmxd¶8jm�rxr¡�¢ �d©
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< x � e�|3vm����e���t~lw´B| � o z � vu��e�t�j��3j�j�� �	vmx��	e � xre¯q°£ ¨e�t¥o � e � e�|pz � vm�rq ce�f#e�|3z�v^| ¨e?|3z�s � q°£ lnf<zrqns}x�¤

t¥sut1lwvmx�|1v^o�|#�	vmx^t � s}l{xmt1e�|(t1e�f<z�|~¤ ��¨e�e�q°¶ � £ suq{�}v � l{t b f�e?| � e���v^xmt �S·v}q{eY�	vmf<f#s^x � eHe�t � eHt � sul{t~e�f#e?x^t� o�|~l{�^x�suq�e�t � e?|³lnf<su�^e�|³|�£ e	� ¨e���ort1s^xmt |1o � � e�|¦s � � b l{t~e?�	t1o � e?|>=@?�A)B(C�DFE3G�=%HIG�J7K�LMB�J³e�f���s � ±�o ¨e�e?|�© ª e�|
s^z�zrq{l{��sut1lwvmx�|¬�	v^x��	e � x ¨e�e�|�|~vmxmt � e?|(|1��|1t ce�f#e�| �r¨e�s}��t~lw´B|�t~e�f<z�| ��¨e�e�q'x ¨e?�	e�|¥|1lwt¥s}xmt � e?|3s � � b l{t~e���t1o � e�|
f<s}t ¨e � l{e�q{qwe?|-��v^f<zrq{e	�re�|¬±�orl�´µv^xmt�l{xmt~e � §^e�xrl � � oOz�s � suq{q ¨e�qwln|¥f�e^©]»�e?| ¨e�t1o � e�|+v^xmt � v^x�x ¨epq{lwe?o csHo�xre
f ¨e�t b v � v^qwv^�}l{e+s^z�z�e�q ¨e�e3« � ¨e�±�o�sut1lwvmxY«-qw�^v � lwt b f#e¬« � � b lwt1e��	t¥o � e¯®&N ­ ²PO ��Q°¶�f�ln|1e�e?xHÅ(or§ � e � s^x�|yqwe
q{v}�^l{��lwe�q � £ sul � e cs¬q°£ lnf<zrq{s^xmt1sut1lwvmx�jm�rxr¡+¢³�H®°s}� � vmx^�rf#eUz�vmo � ¢SR ¨e?��ort1l¹´]¡+ln|1t � l{��o ¨e+j�T+¾�� b�� v^xre½²UO ��Q°©
��xOf�vmxmt � e � s^x�|+��e � s}z�z�v � t+��v^f<f#e�xmt�q{s�f ¨e�t b v � v}q{v}�}l{e%N ­ s}l{x�|1l�±mo�e�q{epq{v}�^l{��lwe�q'jm�rxr¡�¢ �d¶

z�e�o�§}e�xmtps}l � e �Ycs�q°£ l{f<zrqns}xmt1s}t~l{v^x � £ suq{�}v � l{t b f�e?| � e�t � s}lwt1e�f#e�xmt � £ lnf#s}�}e?| � e�§Ss^xmtp|�£ e	� ¨e?��ort1e � e?x
t1e�f<z�| �r¨e�e�q°¶ � e�x � ore�z�s � t1l{��orq{l ce � e?f#e�xmt � lw¼¯��lwq{e cs4��s^o�|~e � o(� � s^x � xrv^f�� � e � e � vmx�x ¨e�e�| f�ln|1e�|7e?xy��e�o
e�t � e#q°£ lnf<z�v � t¥s}xmt~e#z�orln|1|¥s}x���e � e#��suqn��o�q�x ¨e��	e?|1|¥sul � e(z�vmo �+� e�|¥z�e��	t1e � qwe?|+��v^xmt � sulnxmt~e�|-t~e?f#z�| �r¨e�e�qD©
«4¸�x � e�§½suq{l � e � qns � ¨e�f<s � � b e}¶�v^x(s4� b v}ln|~l � £ lnf<zrqns}xmt~e � o�xpsuq{�}v � l{t b f#e � e 
 � ¨e�t~e?�	t~l{v^x � e��	vmxmt~v^o � | �
|¥o � o�xre¬s � � b l{t~e���t1o � e+f�orq{t~lw¤°¡(j � ©�»�e�tUsuq{�}v � l{t b f�e^¶ � l{t � e¬��s}|¦xrl{§}e�s^od¶�e�|1t¦��q{s^|1|1ln±mo�e�f#e�xmt�o�t~l{qwln| ¨e� s}x�|<q{e�|¯� b s · V xre�|<�	vmf<zrq ce�t~e?| � e�t � sul{t~e?f�e?xmt � £ lnf<su�^e�|�©'¾-v^o�|<qD£ sS§}vmx�|<� b v}ln|~l4��s � l{q-|1v^orq ce�§^eYq{e�|
z � vm�rq ce�f#e�|y|1t1s}x � s � � |y±�ore¬qD£ v^x � e�x���v^xmt � e+e?xHt � sul{t~e�f#e?x^t � £ lnf#s}�}e?|yt~e�f<z�| �r¨e�e�q°©ª e � s}z�z�v � t�e�|1t¬v � �^s}x�l{| ¨ep��v^f<f#e<|¥orl{t�©���xO�	vmf#f#e?x��	e � s^x�|¬q{sH|¥orlwt1e � e¯�	e�t~t~e<lnxmt � v � o��	t1lwvmx
z�s � � ¨e	¸8xrl � q{e�|#t~e � f#e?|�lnf<z�v � t¥s}xmt1|�© ��x � vmx�xreHe�x�|¥orl{t~eHqwe?|<z � lnx���l{z�e�| � eHqnsOf ¨e�t b v � v^qwv^�}l{e@N ­
��s}| ¨e�e<|1o � � e�|3f#v � ce�qwe?| � e�� � s^z b e}©[»�e?|(f#v � ce�q{e�| � e¯� � s^z b e¯|1v^xmt3ort~l{qwln| ¨e�|(z�v^o � |1z ¨e��	lw¸�e � s}o�|¥|~l
��lwe?xOq{e�|3s}qw�^v � lwt b f#e�|¬±�ore<qwe?|3s � � b l{t~e���t1o � e�|¬f<sut ¨e � l{e�q{qwe?|�©[��x!f�vmxmt � e#e?x�|¥orlwt1e��	vmf#f#e?x^t�´µv � f<s½¤
q{ln|~e � qD£ l{f<zrqns}xmt¥sut~l{v^x � £ o�x s}qw�^v � lwt b f#e<|¥o � o�xreYs � � b l{t~e?�	t1o � e<e�x!t1e � f�e?| � e¯t � s^x�|�´µv � f<s}t~l{v^x�| � e
� � s^z b e?|�©���x�z �r¨e�|1e�xmt~e¯q{e���v^f<z�vm|1s^xmt�®B¡(j � ¡�l{�}l{t1suq4jml{�^x�s}q �¦� vr�	e?|1|1v � e�tpq{lwe?x � eH�	v^f<f�o�xrln��s½¤
t1lwvmx�²¬z�e � f#e�t~t¥s}xmt � eY��v^x�|1t � orl � e<q°£ s � � b lwt1e��	t¥o � e��	ln�rqwe�|¥o � qns}±�ore�qwq{e¯q°£ s}qw�^v � lwt b f#e�|~e � sHlnf#z�q{s^x^t ¨e}©
��xHz �r¨e�|1e�xmt1e¬��v^f<f#e�xmtU|1z ¨e���l¹¸�e � e�tU§ ¨e � lw¸�e � q°£ s}qw�^v � lwt b f#e � e � ¨e�t~e���t~l{v^x � e(�	vmxmt~v^o � |ysS§}e?��qwe¬qns}x�¤
�msu�^e�jmÍ1Î+¾+« ª ¶�lnx � ¨e?z�e?x � s}f<f#e�xmt � e�|¦�	vmx^t � s}l{xmt1e�|³f<s}t ¨e � l{e�q{qwe?| e�t³t~e?f<z�| �r¨e�e�q°©}¢¦x�¸�xd¶�v^xYf�vmxmt � e
��v^f<f#e�xmt�qwe#qwv^�}ln�	l{e�q jm�rxr¡�¢ �Ke�|1t¬ort~l{qwln| ¨e�z�v^o � s}l � e �#cs�q°£ lnf<zrq{s^xmt1sut1lwvmx � e#q°£ s}qw�^v � lwt b f#e�|¥z ¨e���l¹¸ ¨e
sS§^e��pjmÍ1Î+¾�« ª ¶8e?xKz � e�x�s^xmt4e�xK��v^f<zrt1e(qwe#f<sut ¨e � lwe�qD¶�qwe?|-�	vmxmt � sulnx^t1e�|Ut1e�f<z�| �r¨e�e�q�®Bqnsut1e�x���eS²ye�t-e?x
f#lnxrlnf�ln|¥s}xmt'qwe?| �	vmf<z�vm|1s^x^t¥|'f<sut ¨e � lwe�qD©^��x<f#v^xmt � eUs}o�|¥|1l��	vmf#f#e?x^t�j���x�¡+¢³�#z�e�ort³s}l � e �4cs3� b v^l{|1l �
qns�� � s}x�orqns � lwt ¨e � o�z�s � s}qwq ¨e�q{ln|1f#e4q{v � | � e3q{s#|¥z ¨e���l¹¸8��sut1lwvmx � e¬q°£ s}qw�^v � lwt b f#e}©r«4§½s^x^t � e3��v^x���q{o � e}¶�vmx� v^x�xre3±�ore�q{±�ore?| ¨e�q ¨e�f#e?x^t¥|y�	v^x��	e � x�s^x^t¦q{e�|Uz�e � ´µv � f#s^x��	e?| � e3�	e�t~t~e3lnf<zrqns}xmt1s}t~l{v^xd©
W-XZY�[]\^]_`^baPc^/d�e [ fFg0[ ^]_`h Y aPc^/^]i

¢�§ ¨e�xre?f�e?xmt1|¦¢�xmt ��¨e�e
j�t~lnfporq{l j j�T3j a ¢ Â ¢ a ¢ ÂK� j � ¢³¢ ª j

¢�§ ¨e�xre?f�e?xmt1|4jmv � t~l{e��¨e�s^�	t~l{v^x�|

kIkml�n5o7p3q3r
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< x0|~�r|1t ce?f#e ���� 	 Ê È�� �p� e"!�	v}l{t � e?|�|1t~lnfporq{l¦e�x e�xmt �r¨e�e}¶7l°© e}© � e�| ¨e�§ ¨e?xre�f#e�xmt¥|¬§}e�x�s}xmt � e�q°£ e�xm§�l¹¤� v^x�xre�f#e�xmt�¶7e$#]e���t1ore � e?|(vmz ¨e � sut1lwvmx�|+e�t �r¨e�s}�}l{t+e?x z � v � orl{|¥s}xmt � e?|(|~v � t1lwe?|3l°© e^© � e�| ¨e�§ ¨e?xre�f#e�xmt¥|
o�t~l{qwln|1s^�rq{e�|yz�s � q°£ e?xm§ml � v^x�xre?f#e�xmt�© < xH|1��|1t ce�f#e �r¨e�s^�	t1l¹´7e?|~t � l{t È �r�&% � ����m��Ë |�£ l{q �r¨e?su�^lwt e?x � e�|¥z�e�� ¤
t¥s}xmtyqwe?|4�	vmxmt � sulnx^t1e�| � e¬t~e?f<z�|Uq{l ¨e�e�| cs#q°£ s^z�zrq{l{��sut~l{v^x�t � sul{t ¨e�e}©
»�e?|4�	vmx^t � s}l{xmt1e�|y|~vmxmt � e � e�o��HtÀ��z�e�|�'

( Ë 	 Ë 	rÈ �") Ê}� '³lnxmt~e � §½suq{qwe � eKt~e?f#z�|�e�xmt � e�qns �r¨e���e�zrt1lwvmx � eÁq{s � vmx�x ¨e�e�e�xr�^e�x � �r¨e�e�z�s � o�x
|~t1l{f�orqno�|ye�t¦qD£ ¨e?f�ln|¥|~l{v^x � e+qns � v^x�x ¨e�e-e?xr�}e?x � �r¨e�e�z�s � o�xre �r¨e�s^�	t1lwvmx cspq°£ ln|¥|1ore � oYt � sul{t~e�f#e?x^t

( Ë 	 Ê 	!" �") Ê}� '�lnxmt~e � §½suq{q{e � e³t1e�f<z�|�±�orlm| ¨e?z�s � e'q{s �r¨e?�	e?zrt~l{v^xd¶�z�s � qwe¦|~�r|1t ce?f�e^¶ � e � e�or�3|1t~lnfpo�qwl
�	vmx�| ¨e���o�t~lw´B|
� ��� 	��+* � �ª s3xrv}t1lwvmx � eUt~e?f#z�| �r¨e�e�q�xre-z�e�ort � v^x��4z�s}| ·e�t � e � ¨e	¸8xrlweUlnx � ¨e�z�e�x � s^f<f�e?xmt � o¯�	vmx^t1e	�rt~e � s}x�|

q{e�±�ore�q^vmx(|1e³t � v^o�§}e}© < xreys}z�zrqwln��s}t~l{v^x3t1e�f<z�| �r¨e�e�q � s}x�|[q{e � v^f<sulnxre � e¦qns4§�l{|1l{v^x � v^��v}t~ln±�ore³lnf<z�vm|~e
o�xre3q{s}t~e?x��	e � e3qD£ v � � � e � e3q{s¯f#l{qwq{ln|~e?�	v^x � e(sS§}e?��o�xrep��s � e�x��	e � o�f ·e?f�e3v � � � e � e3� � s^x � e�o � ©r¢¦x� e�§½s^x�� b e}¶ � s^x�|�qwe � vmf<sulnxre � e<q{s�f ¨e�t ¨e�v � v^qwv^�}l{e3z�s � e���e?f<zrqwe^¶dqwe<t1e�f<z�| � e �r¨e�z�v^x�|1e�s � f#l{|¬e?|~t� e�q°£ v � � � e � e3q°£ b e�o � e¬v^o � e3qns-��vmo � x ¨e�e^©
, d�a d�i iMc^]i f'Y _ ^ h.- [ ^�/ [ f ^]i
ª v � |1±�od£ o�x¯suq{�}v � l{t b f�e-e�|1t¦|¥z ¨e?�	lw¸ ¨e cs3q°£ s}l � e � £ o�x�qns}x��^su�^e � e¬z � v^� � s}f<f<sut1lwvmxplnf<z ¨e � sut1l¹´ ®°z�o�¤� e�f#e?x^t'| ¨e�±�ore?xmt~l{e�qµ²)¶uo�x#v � � � e�t1v}t¥suqre�|1t � ¨e�¸�xrl�|¥o � q°£ e�� ¨e���o�t~l{v^x � eyt~v^o�t~e�| qwe?|�v^z ¨e � s}t~l{v^x�| cs �r¨e�s}qwln|~e �

s}qwv � |'±�ore��	e � t¥sulnxre�| � e-�	e?| v^z ¨e � sut1lwvmx�|�¶ux7£ ¨e�t1s^x^t � 
 � e?x � e�q{s}t~l{v^x � e � ¨e�z�e�x � s}x���e�| � e � v^x�x ¨e�e?|U®Bq{e�|
��suqn��orqn| � e-qD£ o�xre-x�e � ¨e?z�e?x � e�xmt � 
 � � e?| �r¨e�|¥orq{t1sut¥| � e�|���s}q{��orq{| � e4q°£ s^ort � eS² ¶^z�v^o �¥� s}lwe?xmt ·e�t � eUe�� ¨e���or¤
t ¨e�e?|ye�x�z�s � s}qwq ce�qwe^©mÍÀq e�|1t-z �r¨e	´ ¨e � s}�rq{e � £ ort1lwq{l{|1e � o�x�qns}xr�msu�}e � ¨e?�	qns � sut1l¹´ � ¨e�� � l{§½s}xmtUo�x�v � � � e3z�s � t~l{e�q
|¥o � q{e�|4v^z ¨e � s}t~l{v^x�|�©�¡�s^x�|-��e(��s^|�¶�vmx�xd£ l{f<z�v^|1e(o�x�v � � � e � £ e�� ¨e���ort~l{v^xH|1o � � e�or�Hvmz ¨e � sut1lwvmx�|�¶�±�ore
q{v � |¥±mo7£ e�qwq{e�|�|~vmxmt+e?x � e�qnsut1lwvmx � e � ¨e?z�e?x � s^x��	e?| � e � vmx�x ¨e�e�|�©[»�e�t¬v � � � e�z�s � t1lwe�q � ¨e	¸�x�lwt¬q{e#z�s � s}q¹¤
q ¨e�qwln|1f#e<z�v^t~e?x^t1lwe�q � e¯q°£ s}qw�^v � lwt b f#e}© ª e?|¬v^z ¨e � sut~l{v^x�|+±�orl³x�e�|~vmx^t3z�s^|¬e�x � e�q{s}t~l{v^x!z�vmo �¥� vmx^t ·e�t � e
s�#8e?�	t ¨e�e?| cs � e�| � e?|1|1v^o � �	e?| � l0# ¨e � e�xmt~e?|4e�t � v^x��u¶ ·e�t � e ¨e�§}e?xmt1ore�qwq{e�f#e�xmt4e1#8e?�	t¥o ¨e�e?|-e?xKz�s � s}qwq ce�q{e}¶�|~l
q{e�z�s � s}qwq ¨e�q{ln|1f#e<e$#]e���t~lw´ � e�qD£ s � � b l{t~e?�	t1o � e¯q{e�z�e � f#e�t�©[¡¬s}x�|(q{e���s}|p�	v^xmt � s}l � e<lwq³´Bs}o � � s�lnf#z�v^|1e �
o�x�v � � � e � £ e�� ¨e���o�t~l{v^x���v^f<z�s}t~ln�rqwe�sS§^e���q°£ v � � � e�z�s � t1lwe�q � eHq°£ suq{�}v � l{t b f#e}©�ÍÀqy´Bs^ort¯xrv}t1e � ±�ore�|~l
q°£ suq{�}v � l{t b f#e¬e�|1t4|1z ¨e���l¹¸ ¨e � e(f<s^xrl ce � e+lnf<z ¨e � sut1lw§^e}¶�l{q[|~e � s<x ¨e��	e?|1|¥sul � e � £ e$#]e���t1ore � o�xre(s^x�suq{�r|~e � e� ¨e�z�e�x � s}x���e<z�v^o � qD£ e	� ¨e?��ort1e � |¥o � o�xre�s � � b lwt1e���t1o � e¯z�s � suq{q ce�q{e}© ª s�xrv^t~l{v^x � £ suq{�}v � l{t b f#e¯ort1lwq{l{| ¨e�e
ln�	l]e?|~tyo�xre�e	�rt~e?x�|1lwvmx � e�q{s#xrv^t~l{v^x b s^�rl{t1ore�qwq{e¬t~e�q{q{e�±�ore � ¨e�¸�xrl{e+z�s ��a o � l{xr�<z�s � e���e?f<zrqwe^©�¡�£ o�xre
z�s � t'v^x¯�	vmx�|1l � ce � ey±�od£ o�x�s}qw�^v � lwt b f#eUe�|1t³s}|¥|1v���l ¨e cs3o�x¯v � � � e4z�s � t~l{e�q�z�q{ort ·v}t¦±mo�e4t~v^t1suq°¶}e�t � £ s}ort � e
z�s � t¦qns �r¨e�o�xrl{v^x � £ o�xHe�x�|1e�f��rqwe � £ s}qw�^v � lwt b f#e�|¦e�|1tUs}o�|¥|~l7s^z�z�e�q ¨e�e3suq{�}v � l{t b f�e^©
2 a d fF[ ^I_ ^�/ [43�5�f _`d76>^ Y98 d Y / f;: ^/d=<

< xre�� b s · V xre � e<t � sul{t~e?f�e?xmt1| � £ l{f<su�^e�|�¶8´Bsul{t3l{xmt~e � §^e�xrl � �	qns}|¥|~ln±�ore�f#e�xmt�t � v}ln|¬xrlw§^e�s^o�� � £ suq{�}vu¤� l{t b f#e�|�© ª eYxrl{§}e?s}o ��s^|p�	vmx��	e � x�e¯qwe?|pz �r¨e�t � s}lwt1e�f#e�xmt¥|¯®µ¸�q{t � su�^e}¶ � � s � l{e�xmt)² ¶[�	e?|(t � s}lwt1e�f#e�xmt1|�|~e
´µvmxmt#|¥o � q{e�| � v^x�x ¨e�e?|pq{e�|¯z�q{o�|�¸�x�e�|�®Dz�l¹�re�qµ²)© ª e�f�v½�^e�x0x�lw§^e�s}oº�	vmx��	e � xreHq°£ e���t � s^�	t1lwvmx � e?|�lnx�¤
´µv � f<s}t~l{v^x�|U|1lw�mxrlw¸���s}t~l{§}e�|�®°�	v^xmt1v^o � |¦´µe � f ¨e�| � £ v^�r��e�t1|�¶ �r¨e��^lwvmx�| ²)¶r�	e?|yt � sul{t~e�f#e?x^t¥|4|1e¬´µv^xmt4|1o � � e�|
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� v^x�x ¨e�e�| �r¨e � orlwt1e�|�®Bq{ln|~t1eS²)©�¢�x�¸�x�q{e b s}ortUxrl{§}e?s}oH�	vmx��	e � xre�q°£ lnxmt~e � z �r¨e�t¥sut1lwvmx � e?|yl{x�´µv � f<s}t~l{v^x�|¦e	��¤
t � s}lwt1e�|�z �r¨e�� ¨e � e?f#f#e?x^t�¶}z�v^o � z � e?x � � e � e?| � ¨e��	ln|1lwvmx�|�©^« �	e�xrl{§}e�s^o<v^x<e1#8e?�	t1o�e+� ¨e�x ¨e � suq{e�f#e�xmt � e�|
t � s}lwt1e�f#e�xmt¥|¦|1�rfp��v}q{l{±�ore?|y|1o � � e�| � v^x�x ¨e�e?|¦t ��ce�|¦su�^�}q{v^f ¨e ��¨e�e�|y®D��v^f<z�s � s}l{|1v^x � e¬��s � s}��t ¨e � ln|~t1l{±�ore?|� £ vm����e�t¥|3z�s �¬� s}z�z�v � t cs�o�x�e<��s}|1e � e���v^x�x�suln|1|¥s}x���e�| ²)©7Î+qwvm��suq{e�f#e?x^t¬vmxÁz�e�ort � l � e<±�ore¯zrqno�|¬vmx
f#vmx^t1e � s^x�|�qwe?|�xrl{§}e?s}o��d¶�zrqno�|¦qwe+t � sul{t~e�f#e?x^t � e�§ml{e�xmt�l �¥�r¨e��^o�qwl{e � e�t¦z�q{o�|�q{e�xrvmfp� � e � e � vmx�x ¨e�e�| cs
t � s}lwt1e � � lnf#l{x�ore^©ª £ s}qw�^v � lwt b f#e � e � ¨e�t~e?�	t~l{v^x � e<�	v^xmt1v^o � |+��v^x�|1l � ¨e ��¨e3ln�	l°¶7�	vmx��	e � xre#z � l{x���l{z�suq{e�f#e�xmt¬qwe<��s^|�x�l¹¤
§^e�s^od©]��x�e1#8e?�	t1o�e�t � v^l{|-t � sul{t~e�f#e?x^t¥|4e?xK| ¨e�±�ore�x��	e}©8«-z ��ce?|4o�x�¸�q{t � su�^epz�s^|1|1ep��s^| � e?|~t1l{x ¨e cs�|¥o�z�¤
z � lnf#e � qwe�� � orl{t�¶'v^x � e?� b e � � b e�qwe?|#f<su��lnf<sÁq{vr��s^o�� � eHq{s xrv � f#e � o�� � s � lwe?xmt�e?x�� b s^��o�x � e�|
z�l¹�re�qn|�¶}z�orln|'v^x �r¨e�s}qwln|1e�o�x¯su¼¯x�su�}e � e4��e�|'f<s½�rlnf<s3s½¸�x � e4f#e�t1t � eUe�x ¨e�§ml � e?x��	eyq{e�| ��v^xmt~vmo � |�©}»�e�|
t � s}lwt1e�f#e�xmt¥|3|~e#´µv^xmt(s^oOxrl{§}e?s}oOzrl¹�re�qD© ª £ lnf<su�^e � e � ¨e�z�s � t�e�|1t3t � sul{t ¨e�e<zrl¹�re�q z�s � zrlw�re�q � vmx�x�s^x^t
s^z ��ce�|(� b s}±�oreYt � s}lwt1e�f#e�xmt<o�xreHxrv^or§^e�q{qwe�l{f<s}�}e�f#v � lw¸ ¨e�e}© ª s � e � xrl ce � e�l{f<s}�}e�x�eH��v^xmt~l{e�xmt�±�ore
q{e�|p�	v^xmt1v^o � |¬|~l{�^xrlw¸���sut~lw´B|�© ª v � | � e¯qns�|¥z ¨e���l¹¸8��sut1lwvmxKe�t � e¯q°£ lnf<zrq{s^xmt1sut1lwvmxd¶7vmx!��v^x�|1l � ce � e � sY��lwe?x
| ·o � �	e�t1t~e�� b s · V xre � e-t � sul{t~e�f#e?x^t¥|���v^f<f#e-o�x�s}qw�^v � lwt b f#e4o�xrln±�ore}©�»�e�|³t � sul{t~e�f#e?x^t¥|³e1#8e?�	t¥o ¨e�|³|~vmx^t��¨e��^orq{lwe � |�¶��u£ e�|1tUq{s<f ·e�f#e¬v^z ¨e � sut1lwvmxY±�orlde�|1t4s}z�zrqwln±�o ¨e�e cs � e?| � vmx�x ¨e�e�| � l0# ¨e � e?xmt~e�|�®Dl{��l � e?|Uzrl¹�re�q{|� l # ¨e � e�xmt¥|)² ©r»�e�q{s � e�§ml{e�xmt cs�|¥z ¨e?�	lw¸�e � qD£ suq{�}v � l{t b f#e � l � e���t~e�f#e?x^t¦e�x�´Bsuln|1s^xmt�s}z�z�s � s · V t � e4|1v^x�z�s � s}q¹¤
q ¨e�qwln|1f#e<z�v^t~e?x^t1lwe�q e�x!f#v � e 
 � s}t1sHz�s � suq{q ¨e�q{l{|¥f#e���© ¨¢�§ml � e?f#f#e?x^t¬q{e�z � v^�rq ce�f#e � e¯q{sH� � s^xmo�q{s}t~l{v^x� oºz�s � s}qwq ¨e�qwln|1f#eH|~e�z�v^|1eHs^o�|1|1l{t ·v}t¯��s � qwe�� � s}l{x0z�l¹�re�q+xd£ e?|~t¯z�s^|<�	e�qnorlUq{e�f�l{e�or� s � s}zrt ¨e cs o�xre
lnf<zrqns}xmt1s}t~l{v^x�e	¼���s^�	e}©�ÍÀqd´Bs^ort � e?f<s � ±mo�e � ±�ore¬q{s<xrv^t~l{v^x � e¬� � sulnx � ¨e?z�e?x � cs�qns�´µv}ln| � e�| � v^x�x ¨e�e�|
t � s}lwt ¨e�e?|¦e�t � e(q°£ v^z ¨e � s}t~l{v^x¯e1#8e?�	t¥o ¨e�e(|¥o � ��e�| � vmx�x ¨e�e�|�©r¾-vmo�|y§}e �1� v^x�|y��v^f<f#e�xmtUq{s¯f ¨e�t b v � v^qwv^�}l{e
e�tyqwe¬q{v}�}ln�	l{e�q7s^|1|1vr�	l ¨e+z�e�o�§}e�xmtUsul � e �¬cs<z � e�x � � e�e�x���v^f<zrt~e¬q{e�|U��s � s}�	t ¨e � ln|~t1l{±�ore?| � oHf<sut ¨e � lwe�q]±�ore
q°£ v^x#s cs¬|¥s � l{|¥z�vm|~l{t~l{v^x#s½¸8x � £ e��rz�qwv^lwt1e � qwe4z�s � suq{q ¨e�qwln|¥f�e¦z�v^t~e?x^t1lwe�q � eUq°£ s}qw�^v � lwt b f#e�e?x(´µvmx��	t1lwvmx � o
z�s � suq{q ¨e�qwln|¥f�eye1#8e?�	t~lw´ � e-qD£ s � � b l{t~e���t1o � e}©m«4§^e��4��e�t³e��re�f<zrq{e}¶^x�v^o�|¦xd£ sS§}v^x�| z�s}|�� b e � � b e �4cs �r¨e�s}qwln|~e �
o�xre�� b s · V xre��	vmf#z�q ce�t~e � e�|1e��^f#e?x^t¥sut1lwvmx � £ lnf<su�^e�|3´µvmx��	t1lwvmx�x�s^x^tpe�x t1e�f<z�| �r¨e�e�q�|1o � o�xreHs � � b l¹¤
t1e���t1o � e(fporq{t~lw¤¿¡3j � f#s}l{|-zrq{o�t ·v}t cs¯f�vmxmt � e � �	vmf<f�e?xmt4q{s¯f ¨e�t b v � v^qwv^�}l{e�N ­ s}l{x�|1l[±�ore3q{e(q{v}�}ln�	l{e�q
j���x�¡+¢³��z�e � f#e�t~t~e?xmt � £ s^��v � � e � �	e?|Uz � v^�rq ce�f#e?|¦��v^f<zrq{e	�re�|�©
� a,e�� fF[ ^]e [ <Za ^ _ <5i [ f�� e�- _`h.- Y d=/ [

� l{e�x ±�ore¯qwe?|3s � � b l{t~e���t1o � e�|¬f#v^x�vu¤Àz � vr��e�|¥|~e?o � ®°��s}| ¨e�e�|¬|1o � o�x z � v���e�|¥|~e?o ��� Í1j�» � £ o�xre�|1t1s½¤
t1lwvmx � e4t � sS§½sul{q�z�s � e	�re�f<zrq{eS²�|1v}l{e�xmt � e4zrqno�|³e�x<zrqno�|³z�e � ´µv � f<s}xmt~e?|�¶½e�qwq{e�| x�e4z�e?or§}e?x^t �r¨e?z�vmx � � e cs
q°£ s}��� � v^l{|¥|1e�f#e�xmt � e¬�	vmf<zrqwe��rlwt ¨e+��v^x�|1t1s^x^t1e � e¬�	e � t¥sulnxre�|¦s}z�zrqwln��s}t~l{v^x�|�t~e?f<z�| �r¨e�e�q�e�f���s � ±�o ¨e�e?| � e
��v^xmt �S·v}q{ey�	v^f<f<s}x � eUe�t � eUt � s}lwt1e�f#e�xmt � o<|1lw�mx�suqre�t � e�| l{f<su�^e�|�©½¡+eUqns¬f ·e�f#e4f<s}xrl ce � e^¶?l{q�e?|~t'l{qwqno�¤
|1v}l � e � e�z�e�x�|~e �[�r¨e�|1v^o � � e ��e³tÀ�rz�e � e�z � vm�rq ce�f#e sS§}e?� o�x(��l � ��orl{t[lnxmt ¨e�� �r¨e'o�xrln±�ore � vmxmt[qns-|¥o � ´Bs^�	e e?|~t
q{lnf�l{t ¨e�e}©�¡+e?|[s � � b l{t~e?�	t1o � e?|dz�s � suq{q ce�q{e�|�® � s^x�|7q{e³|1e�x�|7v co�e�q{qwe?|d´µvmx^t[l{xmt~e � §^e�xrl � zrqno�|1lwe?o � |[�	v^f<z�v^|¥s}xmt1|� e�§½s}xmty�	v^f<f�o�xrln±mo�e � ²'|1v^xmt�x ¨e��	e?|1|¥sul � e�|�¶}s}ort¥s}xmtyz�vmo ��� e�|¥z�e��	t1e � qwe?|y�	v^xmt � s}l{xmt~e?| t1e�f<z�| �r¨e�e�q ® �r¨e	¤
z�s � t~l{t~l{v^x � e�qns+� b s � �}e � eU��suqn��orqµ²7±�oreyz�v^o � z � e�x � � e�e�x#�	v^f<zrt1e�qns�x�sut¥o � ey|1v^or§^e�xmt � ln|1t � l{��o ¨e�e � e�|
lnx�´µv � f<sut1lwvmx�| cs¯t � s}lwt1e � ®°��s^zrt~e?o � |4e�t+s^�	t1lwvmx�xre�o � | � ¨e�q{vr��suq{ln| ¨e?|�¶ � vmx�x ¨e�e�| � ln|1t � l{��o ¨e�e?|)² ©]»�e�|-s � � b l¹¤
t1e���t1o � e�| b¦¨e�t ¨e � v^� ce?xre�|�¶}��v^x�|1t � orl{t~e�| cs#z�s � t~l � � e � l0# ¨e � e?xmt1|�tÀ��z�e�| � e¬��v^f<z�v^|¥s}xmt1|¦z � v}� � s}f<f<s}��qwe?|
®°z � v���e�|¥|~e?o � | � Í1j�»+¶ »�Í1j�»+¶�¡3j � ²¬e�t��Svmo � e���l � ��o�lwt¥|plnxmt ¨e�� �r¨e�|¬|¥z ¨e���l{s}qwln| ¨e�|3xrvmx z � v}� � s}f<f<s}��qwe?|
®°«�jmÍ1»+¶
	 � Î�«p¶m��l � ��o�lwt¥| ´Borq{qw¤¿��o�|~t1v^f�²)¶��	vmx�xre?�	t ¨e�| cs(t � sS§}e � | o�x �r¨e?|~e?s}o�´µv � f ¨e � e � l0# ¨e � e?xmt1| tÀ�rz�e�|� e�f�v½�^e�x�| � eY�	vmf#f�o�xrln��s}t~l{v^xº®Bq{lwe?x z�v^l{xmt�¤ cs½¤Àz�v}lnx^t3| ¨e � l{e#vmo z�s � suq{q ce�q{e}¶d��o�|(f�orq{t~lw¤¿z�v}lnxmt1|�¶[sS§}e?�
vmo<|1s^x�| ��s^z�s}��lwt ¨eUf ¨e�f#v}l � eS² |~vmxmt s}z�z�e�q ¨e�e?|'fporq{t~lw¤À�	v^f<z�v^|¥s}xmt1| O �3Q¿© � q{o�| z�s � t~ln��o�qwl ce � e�f#e?x^t�q°£ e���z ¨e	¤
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ª sK�	vmf#z�qwe���l{t ¨e � e�|ps^z�zrq{l{��sut1lwvmx�|3t~e?f<z�| �r¨e�e�q e�f���s � ±�o ¨e�e�|¬x ¨e?�	e�|¥|1lwt1e cs�q{s�´µv^l{| � e�|pv^ort1lwqn| � e

|¥z ¨e?�	lw¸���s}t~l{v^x � e b s}o�t xrl{§}e?s}o3e�t � e?| s � � b lwt1e��	t¥o � e�|[f�orq{t~lw¤¿��v^f<z�vm|1s^xmt1|�©�«U¸8x � e �r¨e � orl � e'qweyxrv^f�� � e� £ e �1� e�o � | � e#|1z ¨e���l¹¸���sut1lwvmx � e�|�suq{�}v � l{t b f#e?|Ue�t � epq{lnf�l{t~e � s^oKf<s½�rlnfpo�f%q{e�|4t1e�|1t1|�f<sut ¨e � lwe�q{|�¶ � e
x�v^or§^e�q{qwe?|4f ¨e�t b v � e�|4|1v^xmt4z � v^z�v^| ¨e�e�|�©r¢³q{qwe?|4z�e � f#e�t~t~e?xmt cs¯q°£ ort1lwq{ln|1s}t~e�o � � ep|1e(�	vmx��	e?xmt � e � |¥o � q{e�|
s^|1z�e���t1|�t~e?f<z�v � e�q{|�±�orl�|~vmxmt � � o���l{s^o�� � s}x�| q{e � v^f<sulnxre � o(t1e�f<z�| �r¨e�e�q�® �r¨e?s}��t~l{§ml{t ¨e � o#z � v^� � s}f<f#e
e�tYt1e�f<z�| � e �r¨e�z�v^x�|1eK�	vmxmt � sulnx^t ²)¶ � £ ¨e�t1o � lwe � q{e�| � e�q{s}t~l{v^x�|¯e?xmt � eKqwe!z�s � suq{q ¨e�q{l{|¥f#e�z�v^t~e�xmt1lwe�q�s^o
x�lw§^e�s}o � e4q°£ suq{�}v � l{t b f#eye�t³��e�qnorl � ln|¥z�vmxrl{��qwe-s^o<xrlw§^e�s^o � eUqD£ s � � b l{t~e���t1o � e}¶^s½¸�x � £ ·e�t � e � ¨e�� b s � � ¨e � e
qns4z � v}� � s^f<f#s}t~l{v^x � e¦��s}| xrlw§^e�s^o¯®Be�� ¨e���o�t~lw´B|)²]|1v^o�§}e�xmtd´Bs^|~t1l � lwe?o�|~e^© ª s-f ¨e�t b v � e N ­ ¤d« � ¨e�±�o�sut1lwvmx
«-qw�^v � lwt b f#e3« � � b lwt1e���t1o � e�¤ e�|1tyo�xre(f ¨e�t b v � e � e(�	e¬tÀ�rz�e^¶�z�e � f�e�t~t¥s}xmt � £ s}l � e �(cs#qD£ lnf#z�q{s^x^t¥sut1lwvmx� £ o�x suq{�}v � l{t b f#e!|1o � o�xre s � � b l{t~e?�	t1o � e � v^x�x ¨e�e^¶¦��v^x � o�l{|¥s}xmt ¨e�§}e?xmt1ore�qwq{e�f#e�xmt cs z � v^z�v^|1e � � e�|
f#v � lw¸���s}t~l{v^x�| � e3qD£ s � � b l{t~e���t1o � e#® � lnf#e�x�|1lwvmx�xre?f�e?xmt)²)¶�v^o cs � e?f�e�t~t � e¬e�x���s}o�|1e¬qD£ suq{�}v � l{t b f#e^©ª £ s}qw�^v � lwt b f#e}¶ � e�z �r¨e?|~e?xmt ¨e'z�s � o�x3� � s^z b e���v}t � e � vmx�x ¨e�e�|�¶�z�v^|¥| ce � e o�x�z�s � suq{q ¨e�q{l{|¥f#e z�v^t~e�xmt1lwe�qD©ª £ s � � b lwt1e��	t¥o � e}¶ � e?z �r¨e�|1e�xmt ¨e�epz�s � o�x!� � s}z b e}¶7z�v^|¥| ce � e<o�xOz�s � suq{q ¨e�qwln|¥f�e#e$#]e���t~lw´�© ª £ lnf#z�q{s^x^t¥sut1lwvmx
��v^x�|1ln|~t1e}¶dz�s � t � s}x�|�´µv � f<sut1lwvmx�| � e�� � s^z b e?|+|¥o�����e�|¥|~l{§}e?|�¶ cs �r¨e � orl � e�qwe<z�s � s}qwq ¨e�q{ln|1f#epz�v}t1e�xmt~l{e�q s^o
z�s � suq{q ¨e�qwln|¥f�e�e$#]e���t~lw´�©]»�e?�	l7e?|~ty´µv � f<suq{ln| ¨e¬s}o�� b s^zrl{t � e(Ã�©8»�e?|yt � s}x�|~´µv � f<sut~l{v^x�| � e?z �r¨e�|1e�xmt~e?x^tyo�xre� l{|1t � l{��ort~l{v^x ®°suq{qwvr��sut~l{v^xÁ|1z�s}t~lnsuq{eS²Ue�t+o�xKv � � vmx�x�s}x��	e�f#e?x^tp®Dsuq{q{v���sut1lwvmx�t~e?f#z�v � e�q{q{eS² � e�|¬��s}q{��orq{|
|¥o � q{e�|Uz � vr�	e?|1|1e�o � |¦e�t � e?|U�	vmf#f�o�xrln��s}t~l{v^x�|U|¥o � q{e�|yq{l{s}l{|1v^x�|Uz b �r|1l{±�ore?|yl{xmt1e � ¤¿z � vr�	e?|1|1e�o � |�©ª e�t~e � f#e � "��� * � 	�È��µÇ ) |1v^o�|�¤¿e�xmt~e?x � o�xreYf#ln|~e¯e?x �	v �1� e�|¥z�vmx � s^x��	e#e	¼���s^�	e � o � � s^z b e � e
q°£ suq{�}v � l{t b f#e}¶�s}z�z�e�q ¨e	� � 	 %�
 ��Ë Ç � � Ê � ��Ë e�t � o�� � s}z b e � e¬qD£ s � � b l{t~e?�	t1o � e^¶�s^z�z�e�q ¨e�� �
	 %�
 �K� 	rÈ[��}É
��� ��Ë ©ª £ s � ¨e�±�o�s}t~l{v^x��	vmx�|1l{|1t~e cs�� b v}ln|~l � z�s � f#l[t1v^ort1e�|+qwe?|4t � s^x�|�´µv � f<s}t~l{v^x�|Uz�v^|¥|~ln�rq{e�|+o�xrept � s^x�|~´µv � ¤
f<s}t~l{v^x(z�e � f#e�t~t¥s}xmt � e � e�|¥z�e��	t1e � qwe?| ��v^xmt � sulnxmt~e?|7t~e?f<z�| �r¨e�e�q^t~v^o�t e?xpf#l{x�l{f#ln|1s^x^t�q{e�|��	v^f<z�v^|¥s}xmt1|
o�t~l{qwln| ¨e�|�©�»+£ e�|1t cs<z�s � t~l � � e3�	e�t~t~e � l{|1t � l{��ort~l{v^xHe�t � e(��e�tyv � � vmx�x�s}x��	e�f#e?x^ty±�od£ o�xHe	� ¨e���ort~lw´ � ln|1t � l¹¤
��o ¨e#t~e�f<z�| ��¨e�e�q°¶8z�e � f#e�t~t¥s}xmt¬qD£ e	� ¨e?��ort1lwvmx � e#q°£ s}qw�^v � lwt b f#e#|¥o � qD£ s � � b l{t~e?�	t1o � e^¶]z�e�o�t ·e�t � e�� ¨e?x ¨e ��¨e
z�s � q{e�q{v}�^l{��lwe�q jm�rxr¡�¢ ��±�orl[|¥o�z�z�v � t~e3��e�t~t1e(f ¨e�t b v � v}q{v}�^lwe^©
¢�t1s}xmt � v^x�x ¨e�|¦o�x�� � s^z b e4q{v}�^l{��lwe�q�e�t¦o�x¯� � s}z b e+f<sut ¨e � lwe�qD¶^v^x���v^f<z � e�x � ´Bs}�	l{q{e�f#e�xmty±mo7£ l{q]�<s

o�x�� � s^x � xrv^f�� � e � eUt � s}x�|~´µv � f<sut~l{v^x�|'z�vm|1|1l{��qwe?|�© ª e4� � lwt ce � eyort~l{qwln| ¨e4z�s � q{e�| b e�o � ln|~t1l{±�ore?|5O ��Q�z�v^o �� ¨e�t1e � f�lnxre � ¶dz�s � f#l t1v^ort1e�|3q{e�|3t � s^x�|~´µv � f#s}t~l{v^x�|�qns�t � s}x�|~´µv � f<sut1lwvmxKe	¼���s}�	e^¶de�|1t3qwl ¨e¯e?x!z � e?f�l{e �
q{l{e�o(s^o��¬s^|1z�e���t1|[t~e�f<z�| �r¨e�e�qD¶	e�t[e?x(z�s � t~ln��o�qwl{e �¦csUq{s-q{s}t~e?x��	e³±�od£ l{q^e?|~t�z � lnf#v � � lnsuq � e¦f<s · V t � l{|1e � � s}x�|
q{e3��s^| � e�|4|1�r|~t ce�f#e�| �r¨e�s^�	t~lw´B| �r¨e�suq{ln|1s^x^t � e3q{s<��v^f<f<s}x � e � e(z � vr�	e?|1|¥o�|�© ª £ s � ¨e?±mo�sut~l{v^xY�	v^x�|~ln|~t1e cs
f#lnxrlnf�ln|1e � o�xre'´µv^x��	t~l{v^x � e��	v ·ort�¶ � ¨e?z�e?x � s}xmt � e?|7t1e�f<z�| � £ e�� ¨e���ort~l{v^x � e?|7v^z ¨e � sut1lwvmx�|8e�t � e�|7t1e�f<z�|� e�t � s}x�|~´µe � t � e � v^x�x ¨e�e?|3e�xmt � e�vmz ¨e � sut1lwvmx�|�©7��x z�e�o�tplnf#s}�}lnxre � ±�ore�qns�´µv^x���t~l{v^x � e��	v ·o�t(´Bs}|¥|1e
lnxmt~e � §^e�xrl � � £ s}o�t � e�|¬z�s � s}f ce�t � e�|Ut1e�qn|¬±mo�e�qns�f ¨e?f#v}l � epx ¨e���e�|¥|1s}l � e(z�vmo � e	� ¨e?��ort1e � o�xre�vmz ¨e � s}t~l{v^x
vmo o�x t � s^x�|�´µe � t � e � vmx�x ¨e�e�|�¶7q{sÁ�	v^x�|~vmf#f<s}t~l{v^x ¨e�q{e���t � l{±�ore�©�©�©1e�t1�}©'»�e?| � o �r¨e�e�|�´µvmx^t#z�s � t~l{e � e
qns ��s � s^�	t ¨e � l{|¥sut1lwvmx � o f#v � ce�q{e�f<sut ¨e � lwe�qD©³»�e�t1t~eÁ��s � s}��t ¨e � ln|1s}t~l{v^x ��v^x�|1l{|1t~e cs s^|1|1vr�	l{e ��cs � b s^±mo�e
��v^f<z�v^|¥s}xmt � oY� � s}z b e-f<sut ¨e � lwe�q�q°£ e?x�|1e�fp��qwe � e�|¦v^z ¨e � sut1lwvmx�| ±�od£ lwq]e�|1ty��s}z�s}�rq{e � e �r¨e�s}qwln|~e � ¶^z�orln| cs
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! !
z�s � s}qwq ¨e�q{ln|1f#e z�s � s}qwq ¨e�q{ln|1f#e
z�v}t~e?xmt~l{e�q "$#&%('*),+�-�.0/1 j � ln|¥z�vmxrl{��qwe

! !
� � s^z b e � � s}z b e
q{v}�}ln�	l{e�q +�"(23/5476*.0"0892(+�-�.&/1 j f<s}t ¨e � l{e�q

¡+ln|1t � l{��o�t~l{v^xK� � � v^x�x�s^x��	e?f#e�xmt
��zrt1l{f#ln|1s}t~l{v^x�|

:
��; ���������
=<

� b s}±�ore�v^z ¨e � s}t~l{v^xYv^xHs}|¥|~vr�	l{e¬o�xre3q{l{|1t~e � e(��s � s}�	t ¨e � ln|~t1l{±�ore?|³�	vmxmt~e�x�s}xmtU|1s � o ��¨e�e � £ e	� ¨e?��ort1lwvmxd¶�q{s
f ¨e?f#v}l � e¬x ¨e?�	e�|¥|¥sul � e^¶^qns<�	v^x�|~vmf#f<s}t~l{v^xK©�©�©1e�t1�}©ª s � l{|1t � l{��ort~l{v^xH�	vmx�|~ln|1t~e cs#e$#]e��	t¥ore � o�xre(z�s � t~l{t~l{v^x � o�� � s}z b e+q{v}�^l{��lwe�qde�xHs}ort¥s}xmt�¶rvmo�f#v}lnx�|� £ ¨e�q ¨e�f#e�xmt1| � eYz�s � t~l{t~l{v^x ±�oreYqwe�� � s^z b e�f<sut ¨e � l{e�q �	vmxmt~l{e�xmt � eYx�Å(o � |�© 	�s}l � eYo�x�eYz�s � t~l{t~l{v^x � o
� � s^z b e¯q{v}�^l{��lwe�q � e�§�lwe?x^t cs � l{|1t � ln��ore � qwe?|pxrÅ(o � | � o0� � s}z b e¯q{v}�^l{��lwe�q³|¥o � q{e�|�xrÅ(o � | � o � � s}z b e
f<s}t ¨e � l{e�q°¶ � v^x�� cs+s�#8e?�	t1e � � e�|'|1v^o�|�¤¿� � s}z b e�| � o(� � s}z b e�q{v}�^l{��lwe�q cs � e?|�xrÅ(o � | � o�� � s}z b e�f<sut ¨e � lwe�qD©
« � b s^±�oreH|1v^o�|�¤¿� � s}z b e�e�|1t¯s}|¥|~vr�	l ¨eYo�x�v � � � e�z�s � t~l{e�q°© ª e�xrv^f�� � e � £ v � � � e�z�s � t1lwe�qyv^�rt1e�x�o�e?|~t¨e��^s}q[s}oÁ��s � � lnx�suq � epqnsYz�s � t~l{t~l{v^xK� b v^l{|1l{e}©�¢�t1s^x^t � v^x�x ¨ep±�ore#� b s}±�ore#xrÅ(o �K� oK� � s}z b e�f#s}t ¨e � l{e�q
��v �¥� e?|1z�v^x � cs o�xreOf#s^� b lnxre cs ¨e�t¥sut1|#¸8xrlwe�®Df<s}� b lnxreK| ¨e�±�ore?xmt~l{e�q{qwe½²)¶'l{qU´Bs}ortY��v � � vmx�x�s}x��	e � q{e�|
x�Å(o � | � oº� � s}z b e�q{v}�^l{��lwe�qy±�orlUqnorl4vmxmt ¨e�t ¨e�s�#]e���t ¨e?|�©³»�e�q{s � e�§�lwe?xmt cs!q{l{x ¨e�s � ln|~e � ® � e�x � � e�t1v}t1s}qÑ²
q°£ v � � � e¬z�s � t1lwe�q7s}|¥|~vr�	l ¨e cs<� b s}±�ore3|1v^o�|~¤°� � s^z b e � oH� � s}z b e�q{v}�}ln�	l{e�q°©ª s � e�� b e � � b e � e-qns � ln|~t � ln��ort1lwvmx¯e�t � e-q°£ v � � v^x�x�s}x���e�f#e�xmt'q{e�|¦zrq{o�|³e�¼¯��s}��e�| e?|~t¦o�xYz � vm�rq ce�f#e
¾ � ¤À�	vmf#z�qwe�t lD© e}©�qnsp|1v}qnort~l{v^x<vmzrt~lnf<suq{e+xre¬z�e�ort ·e�t � e-v^�rt1e�x�ore+| ·o � e�f#e�xmt³±�od£ e�x ¨e�x�o�f ¨e � s^xmt�t1v^ort1e�|
q{e�|¯|1v}qnort1lwvmx�|�©³»�e�q{s z � e�x � o�xºt~e?f#z�|�z � v b ln�rl{t~lw´ � ce?|<±mo�eHq{eKz � v^�rq ce?f�eHz�vm| ¨eHxd£ e�|1t¯zrqno�|¯t � l{§mlnsuq
®°�	vmx�� ��ce�t1e�f#e�xmt � ce�|#±�oreHqwe?|<� � s}z b e?|(q{v}�^l{��lwe�q¦e�t¯f#s}t ¨e � l{e�q¦v^xmt<zrqno�| � £ o�xre � l �?sulnxre � e�xrÅ(o � | ²)©
¢¦x � £ s}o�t � e�|�t~e � f#e�|�¶dl{q xd£ e��rl{|1t~e¯z�s^| � £ s}qw�^v � lwt b f#e#|�£ e�� ¨e���ort1s^x^t+e�x!o�xOt~e�f<z�|3z�v}q{�rxrv^f#lnsuq'z�v^o �
t � vmor§}e � qns<|~v^q{o�t~l{v^x�v^zrt1l{f<suq{e}©���xHs#� ¨e?x ¨e � s}qwe?f�e?xmt � e?�	vmo � | cs � e?| b e�o � ln|~t1l{±�ore?|¦±�orl � v^x�x�e�xmt � e�|
|1v}qnort1lwvmx�|�s}z�z � vr� b¦¨e�e�|�¶?|1v^o�|~¤¿v^zrt1l{f<suq{e�|�©ujm�rxr¡+¢³��z�v^|¥| ce � e�o�xre b e�o � ln|~t1l{±�oreU±�orl�z � v^z�v^|1e � v^x��yo�xre
|1v}qnort1lwvmx � ep�	e(tÀ�rz�e}© ª s�|1v}qnort~l{v^x�z � v^z�v^| ¨e�e¬z�s � jm�rxr¡�¢ ��z�e�ort-��v �¥� e?|1z�v^x � � e � s^x�|-��e � t1s}l{x�|-��s}|csÁq{s!|1v}qnort~l{v^x vmzrt~lnf<suq{e�f<suln|#v^x0x�e�q{eH|¥s}o � s<�~s^f<suln|�z�o�l{|¥±�od£ vmx�xd£ s}o � sOz�s}| ¨e�§½s}q{o ¨e¯t~v^o�t~e�|#q{e�|
|1v}qnort1lwvmx�|�©
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¾+v^o�| sS§^v^x�|�� b v^l{|1l � e�|³f�v � ce�q{e�| � eU� � s}z b e�|�z�v^o � o�xrl¹¸�e � qns�|¥z ¨e?�	lw¸���s}t~l{v^x � eUqD£ s � � b l{t~e?�	t1o � eye�t� e+q°£ s}qw�^v � lwt b f#e+z�o�l{|Uz�v^o � � ¨e?� � l � e-q°£ l{f<zrqns}xmt1s}t~l{v^x � e+q°£ suq{�}v � l{t b f#e+|¥o � q°£ s � � b l{t~e?�	t¥o � e+e�xYt~e � f#e�|� eUt � s}x�|~´µv � f<sut~l{v^x�|�|¥o � ��e�|'� � s^z b e?|�© < xreUt � s}x�|~´µv � f<sut1lwvmxpe?|~t o�x�e-�	vmf#z�v^|1l{t~l{v^x � e � e�q{s}t~l{v^x�|'|¥o �
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� e�|4��v^o�zrq{e�| � e3� � s}z b e?|�© ª e(f�v � ce�q{e � £ s � � b l{t~e?�	t¥o � e3|1e � t4z � l{x���l{z�suq{e�f#e�xmt cs ¨e�t1l{±�ore�t~e � q{e�|-xrÅ(o � |
e�t3qwe?|(s � ��| � o � � s}z b e¯±�orl � ¨e�� � l{t¬qD£ suq{�}v � l{t b f#e¯s½¸8x � e�z�vmor§}v^l � | ¨e�qwe?�	t~l{v^x�xre � z�s � f#l t1v^ort1e�|3q{e�|
t � s^x�|~´µv � f#s}t~l{v^x�| � eU� � s^z b e?|�¶uo�x�e4t � s}x�|~´µv � f<sut1lwvmx(lnx^t ¨e � e�|¥|¥s}xmt~ey|1o�lw§½s}xmt o�x¯� � l{t ce � e}© � s � e���e?f<zrqwe
vmx�z�e�o�t � e?� b e � � b e � q{e�|U� b e?f#l{x�|-� � lwt1l{±�ore?|ye�tUq{e�|U��v^o���qwe?|4� � lwt1l{±�ore?|yqwv � |¥±�od£ v^xY|�£ l{xmt ¨e � e�|¥|~e cs#qD£ ¨e�t1l¹¤
±�ore�t~t1e � o �r¨e�e¬±�o�s}x � v^x�� b e � � b e cs#v^z�t~lnf�ln|1e � q{e�|4z�e � ´µv � f<s}x���e�|¦t~e?f#z�| �r¨e�e�q°©
����� � a,e�� fF[ ^]e [ <Za ^���6 a d�h �Z^ _`d [ c^/a f ^Ii
ª £ s � � b l{t~e?�	t¥o � e#e�|1t(f#v � ¨e�q{ln| ¨e�e�z�s � o�xO� � s}z b e<xrvmxOv � l{e�xmt ¨e � e�z ��¨e?|~e?x^t¥s}xmt+o�x �r¨e�|1e�s^o � e¯z � vu¤

��e�|¥|~e?o � | Â Í Â ¡ ®°� b s}±�oreKz � vr�	e?|1|1e�o � e1#8e?�	t¥oreK|~vmxÌz � v^� � s}f<f#eH|¥o � |1e�|Yz � vmz � e�| � v^x�x ¨e�e?|)²pvmo
j �³Â ¡.®°zrqno�|~l{e�o � |(z � vr�	e?|1|1e�o � |�e$#]e���t1ore?xmt(qwe�f ·e?f#e<z � v^� � s}f<f#e#|¥o � � e?| � v^x�x ¨e�e?| � l0# ¨e � e?xmt~e�| ²)¶� v^xmt'� b s}±�orey|~vmf<f�e�t'e�|1t'o�x<z � vr��e�|¥|~e?o � e�t'� b s}±�oreUs � ��e�|1t o�xreyq{l{s}l{|1v^x#z b �r|~ln±�ore � eU�	v^f<f�o�xrln��s½¤
t1lwvmx(�rl � l � e?�	t~l{v^x�xre�q{qwe¦±�orlrz�e � f#e�t � e�|�t � s^x�|�´µe � t¥| � e � v^x�x ¨e�e?|7e?x^t � e�qwe?| f ¨e?f#v}l � e?| � e?| z � vr�	e?|1|1e�o � |�¶
s^o���e�|1v}lnx�z�s � q°£ lnxmt~e � f ¨e � l{s}l � e � £ o�xre(f ¨e�f#v}l � e���v^f<fpo�x�e}©
¡¬s}x�|³�	e � s}z�z�v � t�¶uvmx<s�� b v}ln|~l � e4f�v � ¨e�q{l{|1e � � e?| s � � b l{t~e?�	t1o � e?|'xd£ sS�ms}xmt�±mo�e � e�| qwlnsuln|~vmx�|'z�v}lnx^tcs<z�v}lnxmt�¶�vmx�xre(��v^x�|1l � ce � e+z�s}|yq{e(��s}| � e�|yq{l{s}l{|1v^x�|Uf�orq{t~lw¤¿z�v}lnxmt1|¬®D��o�|�¶�f ¨e�f#v}l � e¬z�s � t¥su� ¨e�e}¶{©{©w© ²)©
< x!z � vr�	e?|1|1e�o � ��v^f<z � e�x � o�x�e<o�xrlwt ¨e � e¯��s}q{��orq°¶[o�xre�o�x�lwt ¨e � £ lnxmt~e � ´Bs�!��su�^e#sS§^e���qD£ e�xm§�l � vmx�xre	¤

f#e?x^tp®B¢ �^j�²)¶]o�xre�o�xrl{t ¨e � e��	vmf<fpo�xrln��s}t~l{v^x�z�v^o � � b s}±�ore(s � �ps � �~s^�	e�xmt�¶�o�xre#o�xrl{t ¨e � e�f ¨e�f#v^l � e
z�s � t1su� ¨e�e^©

< x�� � s^z b e3f<sut ¨e � lwe�q�� 8 e�|1tUo�x��	v^o�zrqwe¯®
	���
y²�v co '

( 	�e?|~tyq°£ e?x�|1e�fp��qwe � e?| ���S! � � z � v���e�|¥|~e?o � |�¶
( 
���	���	ºe�|1t7qD£ e�x�|~e?fp�rq{e � e?|[s ��·e�t~e�|�¶	�	vmo�zrq{e�| xrv^x¬v � � vmx�x ¨e?| � e³|1v^f<f#e�t¥|�¶?±mo�l � e�z �r¨e�|1e�xmt1e�xmt� e�|4qwl{e�x�|Uz b �r|1l{±�ore?| � e(�	vmf<fpo�xrln��s}t~l{v^x�|y�rl � l � e?�	t1lwvmx�xre�q{q{e�|Ulnxmt~e � ¤Àz � vr��e�|¥|~e?o � |�©
��xps '�
������ -�� � -"!#� �$�m®&% - �'% � ²�t1±)(�*,+ �.-0/ O % -21 % � Qrv co 1 ¶½e�|1t�q{s � e�q{s}t~l{v^xp|1�rf ¨e�t � ln±�ore
Ue�|1tye�x��	vmf#f�o�xrln��s}t~l{v^x � l � e���t~e3sS§}e?� 
Us^|1|1vr�	l ¨e�e cs0
4©

� 8 e?|~t4o�x�� � s^z b e¬xrv^xHv � l{e�xmt ¨e}©
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 ����� � � � ��� ­ �@� � ­ �sS§^e��7'� � � � ® % � �'% � ²� � ­ � ® % � �'% ­ ²� � ­ � ® % � �'% ­ ²
» b s^±�ore ���S! � z � v���e�|¥|~e?o � %7¶���v �¥� e?|1z�v^x � s}o�� � s}z b e�®���� �
	��}²�v co '
( � � e�|1t�qD£ e�x�|1e�f��rq{e � e?|¬o�xrl{t ¨e?| � e#��suqn��orq�e�t � e?|¬o�xrl{t ¨e?| � e¯��v^f<fpo�x�l{��sut~l{v^x � oOz � vr�	e?|1|1e�o �%7¶�vmx�s
'� � ��� ��
 ) 2���� � ��
 ) .08 v co�� ��
 ) 2�� � ¨e�|1l{�^xre¯q°£ o�xrlwt ¨e � eY��suqn��orq � o z � vr�	e�|¥|1e�o � % e�t�� ��
 ) .08 ��

�
� ��
 ) .08�� � ¨e�|1lw�mxre+q{e�|-o�xrl{t ¨e?| � e3�	v^f<f�o�xrln��sut1lwvmx � e(�	e3f ·e�f#e3z � v���e�|¥|~e?o � ©

( 	 � � ®�� ��
 ) 2�� ��� ��
 ) .&8 ² � ®�� ��
 ) .&8 ��� ��
 ) .08 ² � ®�� ��
 ) .08 ��� ��
 ) 2�� ² ¶�e?|~t qD£ e�x�|~e?fp�rq{e � e?|7q{lwe?x�| l{xmt � s½¤z � v���e�|¥|~e?o � | � o�z � vr�	e?|1|1e�o � %<f<suln|�l{xmt~e � ¤Ào�xrl{t ¨e�|¦®Do�x�lwt ¨e � e4��suqn��o�q¹¤Ào�xrl{t ¨e � e4�	vmf<fpo�xrln��s}t~l{v^xd¶
o�xrl{t ¨e � e(��v^f<fpo�xrl{��sut1lwvmx�¤¿o�xrlwt ¨e � e(�	vmf#f�o�xrln��s}t~l{v^x�² ©	 � z�e�ort+|~e � ¨e?�	vmf#z�v^|1e � e�x � e?o��H|1v^o�|�¤¿e�x�|1e�f��rq{e�|�'
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» b s^±�ore3z�v � t � e(��v^f<fpo�xrl{��sut1lwvmxY�	vmxmt~l{e�xmtUqwe?|U�	vmf#z�v^|¥s}xmt¥|¦|¥orl{§½s}xmt1|�'

( o�x 
~lnx�z�ort 	�Í�	'� � b s^x�xre�q��#±�orld´µv^o � xrl{t4o�xHt1s^f<z�vmx � £ e?x^t �r¨e�e�| � e3�¯xrl{§}e?s}o�� � e(Ã^�#�rl{t1| � e
q{s � �^e �

( o�x 
~vmort1z�o�t 	�Í�	'� � b s}x�xre�q ��±�orl�´µvmo � xrlwt3o�x!t¥s}f<z�vmx � £ e?x^t �r¨e�e�| � e¯�Hxrlw§^e�s^o�� � e¯Ã^���rl{t1|� e3qns � �}e �
( o�xreYo�xrlwt ¨e � £ s � �rl{t � su�}e � o z�v � t�® � « < ²¬±�orl � ce � e<qD£ s � �rl{t � su�}e<s}|¥|1v���l ¨e#s^o � ¨e�z�q{s^�	e�f#e?x^t � e� v^x�x ¨e�e?|³e?xmt � e�o�x ayÂ j�Ãm�uÄm»�gmÄ3e�tUo�x ¨e�q ¨e?f#e�xmt e	�rt1e � xre�s^o�t � sS§^e � | � o���o�| � e � v^x�x ¨e�e?| � o
z�v � t � e¬��v^f<fpo�xrl{��sut1lwvmx �

( o�x � e��^l{|1t � e � e+��v^xmt �S·v}q{e � o�z�v � t � e��	vmf#f�o�xrln��s}t~l{v^x�®¿» � » � ²�±�orl]s}ort1v � l{|1eUq{e+�	vmxmt �S·v}q{e � e�|
´µv^x���t~l{v^x�| � oKz�v � t � e#�	v^f<f�o�xrln��sut1lwvmxHe�t � e�|4vmz ¨e � s}t~l{v^x�| � e�t � s}x�|~´µe � t1| � e � vmx�x ¨e�e�|ye?x^t � e
o�x ayÂ j�Ã^�}Äm»�g^Äye�t o�x ¨e�q ¨e?f�e?xmtde	�rt~e � xre�§�l{s-qwe¦��o�| � e � v^x�x ¨e�e�| � o(z�v � t � ey�	vmf<fpo�xrln��s}t~l{v^xd©
jme �r¨e	´ ¨e � e �¬cs O ��¶�� b s^zrlwt � e���Q�z�v^o � � e#zrq{o�|-s}f<zrq{e�|-l{xr´µv � f#s}t~l{v^x�|+|1o � q{e�|-z�v � t1| � ep��v^f<fpo�x�l¹¤

��sut1lwvmx�| � o ayÂ j�Ãm�uÄm»�gmÄ�©
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, ��, 1 ->h5a - eM^ Y�Y ^�<5a 3 ^�� - � � � f a ^]e [ - ^]_ ->a X � e eM^ Y�Y��
ª ep¡ Â «�e?|~t�o�xK��v^z � vr�	e�|¥|1e�o � z � v^� � s}f<f<s}�rq{e(z�e � f#e�t~t1s^xmt � e?|-t � s^x�|�´µe � t¥| � e � v^x�x ¨e�e?|-|¥s}x�|

s^o���o�xre¬l{xmt~e � §^e�xmt~l{v^x � oK» � < © ª e3�	vmz � vr��e�|¥|~e?o � � e3¡ Â « O �r¶�� b s}zrl{t � e���Q[�	vmf#z�v � t~e3|1l¹�H��s}x�s}o��
±�orl�z�e � f#e�t1t~e�xmt � e?|�t � s}x�|~´µe � t1| � e?z�orln|�e�t�§}e � |�xd£ l{f<z�v � t~eU±�ore�q{q{eys � � e�|¥|~e¦f ¨e�f#v}l � e � o<z � v���e�|¥|~e?o � ©
ÍÀq�z�e?ort(s}ort1v^f<sut1l{±�ore?f#e�xmt �r¨e�l{x�lwt1l{s}qwln|~e � |~e?| � e��}ln|~t � e?|�z�s � q°£ lnxmt~e � f ¨e � l{s}l � e � e � v^x�x ¨e�e�|¬� b s � � ¨e�e?|
e?x�f ¨e�f#v^l � e}¶³z�e � f#e�t1t1s}xmtHs}oÌ¡ Â « � £ vmz ¨e � e � ��v^xmt~lnx�ore�q{q{e�f#e�xmt�|¥s}x�|Ys}o���o�xreÁl{xmt~e � §^e�xmt~l{v^x � o
» �S< © ª e#¡ Â « z�e�o�t3� ¨e � e � � e?|¬t1s^f#z�v^x�|(�	l � ��orqnsul � e?|-e?x!f ¨e?f#v}l � e#e�t¬e	� ¨e?��ort1e � � e?|(s � � e�|¥|¥su�}e?|
q{lnx ¨e�s}l � e�|³v^oYe�xY��lwtylnx^§^e � | ¨e(®D�rl{t�¤ � e�§}e � |1e � ²)©mÍÀq]z�v^|¥| ce � e ¨e��msuq{e�f#e�xmt³o�x�f#v � e¬|1z ¨e��	lnsuq�®D|¥zrq{lwtUf#v � eS²
z�e � f#e�t1t1s}xmt � e � ¨e � v^o��rqwe � � b s^±�ore³��s^x�suq}e�t[vm�rt~e?xrl � s}l{x�|1l��S�U��s^x�s}or� � e³¡ Â « z�v^o � � e�| t � s}x�|~´µe � t1|
e?xmt � eKz�v � t � eÁ�	vmf#f�o�xrln��s}t~l{v^x e�tYf ¨e?f#v}l � e^© ª eK¡ Â «�z�e � f#e�tYs^o�|¥|~l4qns |1��x�� b�� vmxrln|1s}t~l{v^x � e�|
t � s^x�|~´µe � t1| cs<qD£ sul � e � £ l{xmt1e �¥� o�z�t~l{v^x�|ye���t1e � xre�|yvmoYlnxmt~e � xre?|�©

� ) ��2p
�$'� ����*5� ���&� 9�y��� �¦����
�� ��� �U
#�#��
#"�$��
< xre�lnf<su�^e�e�|1t#o�x0|~l{�^x�suq cs � e�or� � l{f#e�x�|~l{v^x�| � e�z �r¨e�|1e�xmt ¨e¯z�s � o�x0t¥s}�rq{e�s^o0�rl � l{f#e?x�|~l{v^x�xre�q

��v^f<z�v^| ¨e � e¬zrlw��e�q{|�©�» b s}±�ore�zrlw��e�qdz�vm|1| ce � e-o�xre�qwvr��suq{l{|¥sut1lwvmx�®D��vmv � � v^x�x ¨e�e�|4®�� �	��²~²³e�tyo�xre¬§½suq{e�o �� e�qno�f#lnxrv^|1lwt ¨e}¶ � v^x�x ¨e�e3� � ort~e¬ln|1|¥ore � £ o�x���s^zrt~e?o � s}z ��ce?|���v^xm§}e � |1lwvmx�s}x�suq{v}�}ln±�ore �ux�o�f ¨e � l{±�ore^©
< x �	v^xmt1v^o � � s}x�|(o�xre�lnf#s}�}e � e�z ��¨e?|~e?x^t1e#o�xre�§½s � l{s}t~l{v^x � e�qnsH´µv^x���t~l{v^x lnxmt~e�x�|~l{t ¨e � e�zrl¹�re�q{|

§^v}ln|~lnx�|�©�»+£ e?|~tyo�xre(��v^o � ��e¬|1l ce��}e � e¬t � s}x�|1lwt1lwvmx�|¦qwvr��suq{e�| � e¬q{sp´µv^x��	t~l{v^x � £ l{xmt1e�x�|1lwt ¨e¬q{o�f�lnxre?o�|~e � e
q°£ l{f<su�^e}¶�xrv^t ¨e�e�
8®�� ����²)©

< xH��v^xmt~vmo � z�e�ort � vmx��¬|~l{�^x�suq{e � '

( o�xre¯t � s^x�|~l{t~l{v^x!� � o�|¥±mo�e¯e�xmt � e � e�o�� �r¨e��}l{v^x�| � e¯q°£ l{f<su�^e � £ lnxmt~e?x�|~l{t ¨e�|3f#v½�}e?x�xre�|¬t ��ce�| � ln|�¤
|~e?fp�rqns}��qwe?|

( o�xre(t � s^x�|1lwt1lwvmx�� � s � ore�qwq{e3sS§}e?�3o�x�e	�rt � e�f�o�f � £ lnxmt~e?x�|~l{t ¨e(| ¨e?z�s � s}xmt � e�or� �r¨e��^lwvmx�| � £ l{xmt1e�x�¤
|~l{t ¨e�|y§½s � l{s^�rq{e�|

( o�x(e?x�|1e�fp��qwe � e�z�l¹�re�qn| � eyf ·e�f#e lnx^t1e�x�|1l{t ¨e¦| ¨e?z�s � s}xmt7o�x�e¦z�s � t1lwe � e¦qD£ l{f<s}�}e³e?x � e?o�� �r¨e��}l{v^x�|� e(f ·e�f#e¬lnx^t1e�x�|1l{t ¨e
( o�xre(� � o�|¥±�ore¬t � s}x�|1lwt1lwvmx � o�� � s � l{e�xmt�q{vr��s}q � e3qD£ lnf#s}�}e<®Bq{l{�^xre � e3� ��·e�t~e½²

< xpz�v}lnxmt � eU��v^xmt~vmo � e?|~t�o�x#zrl¹�re�q�±�orl�e?|~t�l � e�xmt~lw¸ ¨e¦�	v^f<f#eys}z�z�s � t1e�x�s^xmt cs-o�x���v^xmt~vmo � � eyq°£ lnf<su�^e
e�t4±�orl � v^x��u¶�§ ¨e � lw¸�e � e�|Uz � v^z � l ¨e�t ¨e�| � e � ln|1��v^xmt~lnx�orl{t ¨e^©


 v^l{��l�o�x<|¥� b�¨e�f<s�±�orl � e�z ��¨e?|~e?x^t1e¦o�x ¨e�� b s^x^t1lwq{q{v^x � e�| ��v^xmt~vmo � | q{e�|³zrq{o�|'´ �r¨e�±�ore?f#f#e?x^t � e�x���v^x�¤
t �r¨e�|�© ª s � e?z �r¨e�|1e�xmt1s}t~l{v^x<|1e4´Bsul{ty|~vmo�| ´µv � f#e � e�z � v}¸�q{|¦f#v^xrv}¤ � l{f#e�x�|~l{v^x�x�e�qn|³±�orld|~vmxmt � e?|���v^o�z�e�|� s}x�|yqns � l � e���t~l{v^xHz�e � z�e�x � l{��orqnsul � e(s^o���v^xmt~vmo � � e3q{s�´µvmx��	t1lwvmx�lnxmt~e?x�|~l{t ¨e}©ª £ s}qw�^v � lwt b f#e � e � ¨e�t~e?�	t~l{v^x � e�z�v^l{xmt1| � e³��v^xmt~vmo � |dz�e�o�t |1e � ¨e���v^f<z�v^|1e � e�x¬g+|~vmo�|�¤Àsuq{�}v � l{t b f�e?|
e?x�� b s · V x ¨e�|�'�o�xHqwln|1|¥su�^e}¶ro�xH� � s � lwe?x^t�¶�o�xre3�rlnx�s � ln|1s}t~l{v^x�e�t4o�x�s½¼�x�s}�}e0O � Q°©
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% ��� & f Y�Y d76>^
ª s � ¨e�t~e?�	t~l{v^x � e+�	vmxmt~v^o � |�z � vmz � e�f#e�xmt � l{t~e�e�|1t�z�q{o�|�e	¼���s}�	e�|1o � o�xre�lnf#s}�}e-sS�ms}xmt � ¨e�� cs(|¥o��rl

o�x�t � s}lwt1e�f#e�xmt � e3q{l{|¥|¥su�}e^©
¢¦x�e1#8e�t�¶8o�xre(lnf<su�}e3� � ort1ep�	vmx^t1lwe?xmtUe�x�z � l{x���l{z�e(o�xre��	v^f<z�v^|¥s}xmt~e � e�� � o�lwtUlnf<z�v � t¥s}xmt~e(±�orl

z�e�o�t#z ¨e�x�s}qwln|~e � qns � ¨e�t1e��	t1lwvmx � l � e?�	t1e � e?| ¨e�q ¨e�f#e�xmt¥| � e��	vmx^t1v^o � ©�ÍÀqy|�£ su�}l{t � v^x�� � £ ¨e�q{l{f#lnxre � o�xre
z�s � t~l{e � e<qns��	v^f<z�v^|¥s}xmt~e � e¯� � orl{t¬±�orl'e?|~t¬e?xK´Bs}lwt3�	vmx�|1t~l{t1o ¨e�e � e b s}ort1e�|�´ �r¨e�±�ore?x��	e?|+|¥z�sut1l{s}qwe?|�¶
|¥s}x�|pz�v^o � s}o�t1s}xmt#suq{t ¨e � e � qD£ lnx�´µv � f<sut~l{v^x��	v^xmt1e�x�ore � s}x�|�qD£ lnf#s}�}e^©'��x0s^z�zrq{l{±�ore � v^x��Yo�x0¸�qwt � e
z�s}|¥|~e�¤¿��s^|y|1o � q°£ l{f<su�^e¬l{xrl{t~lnsuq{e3s½¸�x � £ sut1t ¨e?x�ore � q{e(� � o�lwt�©� vmo � �	e�qns�¶4x�v^o�|�sS§^v^x�|�� b v^l{|1l � e �r¨e�suq{ln|~e � o�x q{l{|¥|1s}�}e!qwlnx ¨e?sul � e^¶ye�t�zrqno�|Kz �r¨e���l{| ¨e?f�e?xmt�o�xre
f#v½�^e�x�xre^© ª £ lnx���v^xm§ ¨e�xrl{e�xmt � e¦��e�tÀ�rz�e � e�q{l{|¥|¥su�}e�e�|1t � £ s}t~t ¨e�x�ore � q{e�|��	vmx^t1v^o � | � e�|�lnf#s}�}e?|�¶Sz�orln|1±�ore
q{e�|U��v^xmt~vmo � |�lnx � o�l{|1e�xmtUe�or�m¤Àf ·e�f#e?| � e�| b s^ort~e?|¦´ �r¨e�±�ore�x��	e�|y|¥z�sut1l{s}qwe?|�©

% �"3 �"3 � ��� )[Ê � % � " �ÌË � ��� 	 � �
jmv^lwt 
 O 
 ���MQ°¶rqns¯f<sut � ln�	e � e 
 q{lw�mxre�|ye�t �O�	v^qwvmx�xre?|�¶ � e�z ��¨e?|~e?x^t¥s}xmt³q°£ l{f<su�^e}©
jmv^lwt3® � �	��² ¶�q{e(z�v^l{xmt � e¬q°£ lnf<su�}e^¶re�x��	vmo � | � e¬t � sul{t~e�f#e?x^t�©
jmv^lwt('@O %��'% Q°¶�qwep§}v}ln|1l{x�s}�}e � £ o�x�z�v}lnx^t � ep�	e�t~t1e(l{f<s}�}e}¶6% ¨e�t¥s}xmtUqns¯qwvmxr�^o�e�o � e�t4qns<q{s � �^e�o � � o

§^v}ln|~lnx�s}�}e}©
jmv^lwt*) O %��'% Q°¶¦q{e!f<s}|¥±�oreO±�orl¬§½s ·e�t � eÁs^z�zrq{l{±�o ¨eO| ¨e�±�ore?x^t1lwe�qwq{e�f#e?x^tH|1o � t1v^o�|�qwe?|�z�v^l{xmt1| � e

q°£ l{f<su�^e}©
jmv^lwt 
 � O 
 ���MQ¿¶rqns¯f#s}t � l{��e3�	v^xmt1e�x�s^x^tyq{e�|Uz�v}lnxmt1|yq{l{|¥| ¨e�|�©ª e(qwln|¥|1s}�}e(�	vmx�|1l{|1t~e cs<e1#8e?�	t1o�e � o�xrep�	vmxm§}v}qnort1lwvmx � e(qD£ lnf#s}�}e(z�s � o�xKf<s^|1±�ore % � %K|¥o � q°£ e�x�¤

t1v^o � su�^e � e(� b s}��o�x � e�|Uzrlw�re�qn|Uz � ln| � e3f<s}x�l ce � e¬| ¨e�±�ore?x^t1lwe�qwq{e}©
��x�s � v^x�� '

 � ®�� �	��² �+)-,.' sS§}e?�('�®"(@�
+r² � 
�® �0/ (@�	�1/ +�²�e�t3� � (@�
+ �,% � ) ®"(@�
+r² � �� =

 � ®�� �	��² �

�
2

- � �
�

2

� � �
) ®'(@�
+r²
'<®'(@�
+r²


 � ®�� �	��² � �� =
�

2

- � �
�

2

� � �
'�®"(@�
+r² � '¯®'( � +r²³z�s � � ¨e�¸�xrl{t~l{v^x � e3qns#f#v½�^e�x�xre¬e?f#z�l � l{±�ore^©
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 � ®�� �	��²¦e�|1t � vmx��3�rl{e�x�o�x�z�v}lnxmt � v^xmtUq°£ lnxmt~e�x�|~l{t ¨e3e?|~t ¨e��msuq{e cs<qns¯f#v½�}e�x�xre � e�|-z�v^l{xmt1|-s}z�z�s � ¤t1e�x�s^xmt cs¯|1v^x�§}v^l{|1lnx�su�^e}©ª e�f<s}|¥±�ore¬� b v}ln|~ldz�v^o �y� e�z ��¨e?|~e?x^t1e � q°£ v^z ¨e � s}t~e?o � � e3f#v½�}e?x�x�xre�|1o � o�x�§}v^l{|1lnx�su�^e+Ã ��Ãpe?|~t¦qwe
|¥orl{§½s}xmt '

) � �� 
�
� � �
� � �
� � �


�
% �"3 �� � Ë � Ç �+�µÈ 
�� �
� vmo��	q{e3|1o � q{e�|Uz�l¹�re�qn| � e¬q°£ lnf<su�^e� vmo � � � � � 
 ��z�vmo � �0� � ���
Í�xrl{t~lnsuq{ln|1s}t~l{v^x � o�xrv^or§^e�s^o�z�v}lnxmt4�	v^x�|~l � ¨e �r¨e

 � ®�� �	��² ��Ä� v^o��	q{e¬|¥o � q{e3§}v^l{|1l{x�su�}e � o�z�v}lnx^tU��v^x�|1l � ¨e �r¨e� vmo � ( � � �'% ��z�vmo � + � � �
%


 � ® � ����² � 
 � ® � ����²�/ ) ®"(@� +�² , 
8®�� / (~² ®��1/ +r²
	�lnxHz�v^o � ()¶�¸�x�z�vmo � +

	�lnx�z�vmo � �[¶r¸8xHz�v^o � �
% ��� � a d 35f ^�/ [
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�� �m² ©�»�e�t~t~e � e � xrl ce � eUlnx�|1t � o��	t1lwvmx¨e�t1s^�rq{lwt � e�|H�	v^x�xre	�rl{v^x�|�z�s � l � e�xmt~l{t ¨e � eOx�v^f ® ��v^t1| � e � v^x�x ¨e�e?|)² ¶³e�xmt � eKe?xmt �r¨e�eKe�tH|1v � t~l{e � e
z � vr�	e?|1|¥o�| ¨e�q ¨e?f#e�xmt1s}l � e�|�©
¢¦xÁjmÍ1Î+¾+« ª ¶]o�x�z � v}� � s}f<f#e¬e�|1t+o�x�z � vr�	e?|1|¥o�|Uvm�rt~e?x�o�z�s � ��v^f<z�v^|1lwt1lwvmx � e�z � vr�	e�|¥|¥o�| ¨e�q ¨e�¤

f#e?x^t¥sul � e?|¦e�t��½v^o � e(z � vr�	e�|¥|¥o�|�©ª e�|Ug¯z � vr�	e�|¥|¥o�| ¨e�q ¨e�f#e?x^t¥sul � e?|³|1v^xmt '
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» b s}±�ore¯§½s}qwe?o � � e�q°£ ¨e�§ ¨e?xre�f#e�xmt � o |1lw�mx�suq � e�|~v � t1lwe ��® �]²�e?|~t(q{e �r¨e�|¥orq{t1sut � eYq{sH´µvmx��	t1lwvmx
� s}z�zrqwln±�o ¨e�e cs�qnsY§½s}qwe?o � � e�q°£ ¨e�§ ¨e�x�e�f#e�xmt4�	v �1� e�|¥z�v^x � s^xmt � oÁ|1l{�^x�s}q � £ e�xmt �r¨e�e �[© ª e#|1lw�mx�suq� e¯|~v � t1lwe � ¨e?z�e?x � o�x�l{±�ore?f�e?xmt � oO|1lw�mx�suq � £ e�xmt ��¨e�e � s^x�|�qD£ l{x�|~t¥s}xmt¬qwv^�}ln±mo�e��	vmx�|1l � ¨e �r¨e}© ª e�|
|~l{�^x�s}o�� � £ e?x^t �r¨e�e�e�t � e(|1v � t~l{e+vmxmtUq{s<f ·e�f#e b v � q{v}�^e}©
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|~l{�^x�s}o�� � £ e�xmt ��¨e�epe�t � e¯|1v � t~l{epv^xmt+q{sHf ·e�f#e b v � qwv^�}epf<s}l{|+qwe¯|1lw�mx�suq � e<|~v � t1lwe#xre � ¨e�z�e�x �
z�s}| � oH|1l{�^x�s}q � £ e?xmt �r¨e�e^©
� '�� � � ) � � e�t¥s � � ¨e � e ) ¨e?� b s}xmt1lwq{qwvmx�|¦z�s �U� s}z�z�v � t cs � 	<® � ² � 	<® � ²
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ÍÀqdz�e � f#e�t � £ e	�rt � sul � e+�	e � t1s}l{x�| ¨e�§ ¨e�xre?f�e?xmt1| � £ o�x�|1l{�^x�s}qD© ª s(|1v � t~l{e+z � e?x � qns3§½suq{e�o � � e-q°£ e�x�¤
t �r¨e�e#±�o�s}x � qD£ e�xmt �r¨e�eY® � e<tÀ��z�e¯±�ore�qn�	vmx�±�oreS²4e�|1t�z �r¨e?|~e?xmt~epe�t�±�ore#q°£ s^ort � e�e?xmt �r¨e�e � e#��v^x � l¹¤
t~l{v^x�x�e�f#e�xmtK® � eÁtÀ�rz�eÁ��v�v^q ¨e�e�x�²�e?|~t�z �r¨e�|1e�xmt~e�e�tY§ � sul{e}© ª eK|1lw�mx�suq � eÁ|~v � t1lwe � ¨e�z�e�x � � o
|~l{�^x�suq � £ e?x^t �r¨e�e4o�xrln±�ore�f#e?x^t¦|~l�qwe�|~l{�^x�suq � e��	vmx � l{t~l{v^x�xre?f#e�xmt e�|1t�z �r¨e?|~e?xmt�e�t³§ � sul � qD£ e�xmt ��¨e�e
e�|1t¦|1v^o�|�¤ ¨e�� b s}xmt~l{qwq{v^x ¨e�eUz�s � q{e�|¦§½suq{e�o � |�§ � sul{e�| � o���v�v}q ¨e�e�x � e¬�	vmx � l{t~l{v^x�x�e�f#e�xmt�© ª £ b v � q{v}�^e� o |~l{�^x�suq � e¯|~v � t1lwe<|1e � s � ¨e	¸�xrl{e¯z�s � q°£ lnxmt~e � |1e���t~l{v^x � e¯qD£ b v � q{v}�}e � o!|~l{�^x�s}q � £ e�xmt �r¨e�e#sS§}e?�
qD£ b v � q{v}�^e+§ � sul{e � oH|1l{�^x�s}q � e(�	v^x � lwt1lwvmx�xre?f�e?xmt�©
� ' ������� 
 � � ��|1v^o�| ¨e�� b s^xmt~l{qwq{v^x ¨e+z�s � � § � sul 	<® � ² � 	<® �!² ��� ®��#²
¡+lnsu� � s^f<f�e¬t1e�f<z�v � e�qdqwv^�}ln±�ore3�	v �¥� e�|¥z�vmx � s}xmt�'
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z �r¨e�|1e�xmt~e?|�¶��}£ e?|~t-t~v^o½��v^o � |Uqns�f ·e�f#e3e�xmt �r¨e�e3±mo�l[e�|1t-z � ln|~e � epf<s}xrl ce � e3z � lwv � l{t1s}l � e<®Df#e�f�� � e� e��ms}o�� b e � o � 
�� � � ��	~²)© ª e�|1l{�^x�s}q � eY|1v � t~l{e � ¨e�z�e�x �!� v^x�� � o!|1l{�^x�s}q'��Ä�qwv � |¥±�ore#�rÄ�e?|~t
z �r¨e�|1e�xmt(vmo � o0|1lw�mx�suq³�d�Yq{v � |1±�ore¯�d��e?|~t#z �r¨e�|1e�xmt(e�t(��ÄKs}��|~e?x^t�© ª £ b v � qwv^�}e � oº|~l{�^x�s}q � e
|~v � t1lwe3|1e � s � ¨e	¸�x�lwe3z�s � qD£ o�xrl{v^x � e?| b v � qwv^�}e?| � e�|U|1lw�mx�s}o�� � £ e?xmt �r¨e�e^©
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ª eH��v^f<zrl{q{s}t~e�o � jmÍ1Î+¾�« ª e$#]e���t1ore�o�xreH§ ¨e � l¹¸8��sut1lwvmx!t~e�f<z�v � e�q{qwe � oºz � v^� � s}f<f#e}¶ l{x � ¨e�z�e�x�¤� s}f<f#e�xmt � e3qD£ s � � b l{t~e?�	t1o � e¬|1o � q{s^±mo�e�q{qwe¬l{q[|~e � s�lnf#z�q{s^x^t ¨e}© ª s���v b¦¨e � e�x���e � e¬q°£ v � � � e¬q{v}�}ln±�ore � e�|¨e�§ ¨e�x�e�f#e�xmt1| � e?|3|~l{�^x�s^o��Áe?|~t¬§ ¨e � lw¸ ¨e�e�� �S·s}��e#s^o�� b v � q{v}�}e?| � e�|3|1lw�mx�s}or�]©7« � b s^±�ore¯z � v^� � s}f<f#e

e?|~t3s^|1|1vr�	l ¨e#o�x!|1�r|~t ce�f#e � £ ¨e�±�o�s}t~l{v^x�| � £ b v � q{v}�}e?|¬±mo�l � v}l{t(s � f#e�t~t � e¯o�xre�|1v}qnort~l{v^x!o�xrln±�ore�z�v^o �·e�t � e(�	v �1� e���t�©8j�l���e � t1sulnx�|4|1l{�^x�s^o��Hvmxmt-o�xre b v � qwv^�}e3lnx � ¨e�t~e � f#l{x ¨e�e^¶rlwq ´Bs}ort+qwe?|-|1�rx�� b�� v^xrln|~e � sS§}e?�� e�|-|1l{�^x�s^o�� � £ b v � q{v}�^e(�	vmx�x�ore}© ª £ l{x�|1t � o���t~l{v^x cs�o�t~l{qwln|~e � e?|~t '7j�T�¾¬» 4-� � � ��� � � v co T#¶8|1lw�mx�suq� £ b v � q{v}�^e+lnx � ¨e�t~e � f#lnx ¨e�e}¶rz � e�x � qD£ b v � q{v}�^e � e�R � ¨e�t1e � f�lnx ¨e�e}©
¢¦xY´µvmx��	t1lwvmx � e�|Uvmzrt~l{v^x�| � e¬��v^f<zrl{q{s}t~l{v^xd¶ � e�o���¸�� b l{e � |Uz�e?or§}e?x^t ·e�t � e¬� ¨e?x ¨e ��¨e?| '

( o�x�¸�� b l{e � ±�orl7��v^xmt~l{e�xmtUq{e(z � v}� � s}f<f#e¬|~vmo � ��e3j�Í1Î+¾+« ª e�t ¨e�§}e�xmt¥ore�q{qwe?f#e�xmt�q{e�|4e �¥� e?o � | � e
|~�rxmt1su�re#®°xrv^f � o�z � v}� � s}f<f#e ª Í1j�² �

( o�x¯¸8� b lwe � ln|¥|1o � oY��suqn��orq � £ b v � qwv^�}e-±�orl]�	vmxmt~l{e�xmt�qns b l ¨e � s � � b lwe � e?| b v � qwv^�}e�|³e�t ¨e�§^e�xmt1o�e�q{qwe�¤
f#e�xmtUqwe?|Ue �¥� e�o � | � e(|~�rx�� b�� v^x�l{|¥sut1lwvmx � e?|U|~l{�^x�s^o��Á®°xrv^f � oHz � v^� � s}f<f#e ay� «�² ©
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q{e�z � v}� � s^f#f#e�jmÍ1Î+¾+« ª ©�» b s}±�ore�|1lw�mx�suq'e?|~t(|1l{f�orq ¨e#z�s � o�x!¸�� b lwe � | ¨e?±�ore�xmt~l{e�q � e � v^x�x ¨e�e�| � e	¤
z �r¨e?|~e?xmt1s}xmt q{e�|y§½s}qwe?o � |¦z � l{|1e�|�©�»�e3z � v^� � s}f<f#e�»Ì§½s�qwl � e � s}x�| � e?|³¸8� b lwe � |¦l � e�xmt1l¹¸ ¨e�|yz�s � q{e¬x�v^f� o!|1l{�^x�s}q z �r¨e�� ¨e � ¨e � e � ® � ¢�«-¡3²¬e�t ¨e?� � l � e � s^x�| � e?|�¸�� b l{e � | � v^xmt3q{e¯xrv^f�e�|1t(z �r¨e�� ¨e � ¨e � e �
® � � Í a ¢y² ©
¡¬s}x�| qwe-��s � � e � e4xrv^t � e4s}z�zrq{ln��sut1lwvmx � e4t � sul{t~e?f�e?xmt � £ lnf<su�^e�|�¶uxrv^o�|³sS§}v^x�|�o�x#¸�� b l{e � � £ e�xmt ��¨e�e

��v^xmt~e?x�s}xmt<qns | ¨e?±�ore�x���e � e�|Yl{f<su�^e�| cs t � s}lwt1e � e�t�o�x ¸�� b l{e � � eK|~v � t1lweK��v^xmt~e?x�s}xmt<q{s | ¨e?±mo�e�x���e� e�|3lnf<su�}e?| �r¨e�|¥orqwt¥sut¥|�©7«i� b s^±�ore¯l{x�|~t¥s}xmt3qwv^�}ln±�ore}¶7o�x�e�l{f<s}�}e¯�	v �1� e�|¥z�vmx � s^x^t cs�o�x ¨e�§ ¨e�xre?f#e�xmt� £ e?x^t �r¨e�epe?|~t¬t � s}lwt ¨e�e^©7» b s}±�ore<l{f<s}�}e ¨e�t¥s}xmt���v � ¨e�e<s}oK´µv � f<sut � Î Â ¶7x�v^o�| � e�§}v^x�|�f#v � lw¸�e � ��e�|
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z � v}� � s}f<f#e�jmÍ1Î+¾�« ª © � v^o � qwe?|¦§mln|¥o�suq{l{|1e � ¶}l{q]´Bs}o�t�q{e�o �y� s½��vmort~e � o�xre¬e?x^t ·e�t1e � e¬f<s}xrl ce � e cs
�	e(±�ore¬q{e3qwv^�}ln�	l{e�q � e¬§�l{|¥o�s}qwln|1s}t~l{v^xH|1s^� b e¬±mo�e(�u£ e�|1tyo�xre3l{f<s}�}e}©

ÍÀq[´Bs}ort�xrv}t1e � ±�ore � s}x�|+o�x�lnx�|~t¥s}xmt-q{v}�^l{±�ore(o�xre(lnf#s}�}e(e?|~t-t � sul{t ¨e�e¬z�s � q{epz � v}� � s^f<f�epjmÍ1Î+¾�« ª
z�l¹�re�q cs¯z�l¹�re�q°©
� � � Ê 
 � � � � �wÊ
ÍÀq[��v^xmt~l{e�xmtUqns¯z � v�� ¨e � o � e3» � ¨e�x ¨e �r¨e�e+z�s � q{e(�	vmf#z�lwqnsut1e�o � j�Í1Î+¾+« ª0��¨e?suq{l{|¥s}xmt¦qwe?|U��suqn��o�q{|Ue�tUqwe

��v^xmt �S·v}q{e¬|1o � q{e�|U|1l{�^x�s^o��d©
� � � Ê 
 � � � Æ �{Ê
»+£ e�|1t¯q{sO´µvmx��	t1lwvmx z � lnx��	lnz�s}qwe ®Df<s}l{x�²#±�orl+s}z�z�e�q{qwe�q{e�|¯s^ort � e�|#´µvmx��	t1lwvmx�|Y» � ¨e?x ¨e ��¨e�e�|(z�s � qwe

��v^f<zrl{q{s}t~e?o � jmÍ1Î+¾+« ª ©
��� % � [ < 3 ^ 3 ^ iFd 6>a d7/
< iFd [ f -�/m^ [ 6 ^ Y�[#f -�/ 3 ^ Y 3 -�/�/�c^/^ Y
ª s#z � e?f�l ce � e ¨e�t¥s}z�e¬s#�	vmx�|1l{|1t ¨e cs ¨e�� � l � e^¶�e�x�jmÍ1Î+¾+« ª ¶�o�xHz � v}� � s^f#f#e �r¨e?suq{l{|¥s}xmt�q{s<f#v½�}e?x�xre}¶

��suqn��orqns}xmt¦q{s<xrv � f#e � oH� � s � l{e�xmt�¶ ��¨e?suq{l{|¥s}xmt³o�x�|1e�orl{q{q{s}�}e¬z�orln|Uo�xre ¨e � v^|1l{v^x � £ o�xre¬lnf<su�}e^©rÍÀq7s ¨e�t ¨e¨e�� � l{t+s}oÁxrlw§^e�s^oKq{e#zrqno�|+¸�x � e�� � s^x�orq{s}t~l{v^x�e?xÁe��rz�qwln�	l{t1s^x^t�t~vmo�|+qwe?|���suqn��orqn|�©7��xKe	� b ln��e¯sulnx�|1l cs
qnsY´µv}ln| � o!z�s � s}qwq ¨e�q{ln|1f#e � e � vmx�x ¨e�e�|+e�t � oÁz�s � s}qwq ¨e�qwln|1f#epz�l{z�e	¤¿qwlnxre^© � s � e��re�f<zrq{e}¶]q{sHf#v½�}e?x�xre�s¨e�t ¨e � ¨e�� � l{t~e¯�	vmf<f�e�o�xreY|1v^f<f#e � eYz � v � orl{t1|�© ª eY� � s}z b e ��v^t � e � v^x�x ¨e�e�|3��v �¥� e?|1z�v^x � s}xmt cs�q{s
f#v½�^e�x�xre¬�	vmf<z � e?x �H� e�|4x�Å(o � | J3G�=+= �4e�t-H �3G ��?�C B�lnxmt~e � ��v^x�xre?�	t ¨e�|�©

< xre � e�o��rl ce�f#e ¨e�t¥s}z�e�sÁ��v^x�|1ln|~t ¨e cs!� b s}xr�^e � q{sO� � s}x�orqnsut1lwvmx z�vmo � xreY´Bs}l � e�s^z�z�s � s · V t � e�±�ore
q°£ e�x�� b s · V xre�f#e�xmt � e?|U´µvmx��	t1lwvmx�x�suq{l{t ¨e?|4z � l{x���l{z�suq{e�|�© ª e(� � s^z b e	��v^t � e � v^x�x ¨e�e?|4�	v �1� e�|¥z�vmx � s^x^tUxre
��v^f<z � e�x � ±�ore�qwe?|¯±�o�sut � e�xrÅ(o � | '³f#v½�^e�x�xre^¶�� � s � l{e�xmt�¶'|1e�orl{q{q{s}�}e}¶ ¨e � v^|1lwvmxd©'��xºe	� b ln��e�s}l{x�|~l
o�xrl{±�ore?f#e�xmt � o z�s � suq{q ¨e�q{l{|¥f#e�zrlnz�e�¤°q{lnxreKz�v^t~e?x^t1lwe�q(®D�	´�©'¸��mo � e �S�Ke?x s^x�xre���eH¡.e�t�z � v^� � s}f<f#e
j�Í1Î+¾+« ª e?x�s}x�xre��re¬«¬²)©
«+z ��ce�|³sS§^v}l � t~e?|~t ¨e4q°£ s}qw�^v � lwt b f#e-|¥o � � e?|³lnf<su�^e�| ��¨e�e�q{qwe?| � e�t1sul{q{qwe(®1���^Ä ���?Ä}Äm² ¶}xrvmo�|�sS§^v^x�| � ¨e	¤

��l � ¨e}¶ � s}x�|¦o�xre�xrv^o�§}e�q{q{e ¨e�t¥s}z�e}¶ � £ s}f ¨e�q{l{v � e � q{e+z�s � s}qwq ¨e�q{ln|1f#e � e�xrv}t � e�suq{�}v � l{t b f#e4e?x�z�s � t1s}�}e?s}xmt
q°£ l{f<su�^e � e � ¨e?z�s � t e?x#g(��s}x � e�| b v � l���vmx^t¥suq{e�|�s}z�z�e�q ¨e�e�| �}l{f<su�^e�t1t~e�| ��©}��x�´Bsul{t suq{v � |'s}z�z�s � s · V t � e�o�x
x�v^or§^e�s}o�xrl{§}e�s^o � e3� � s}x�orqnsut~l{v^xYv coH� b s}±�ore3xrÅ(o � o�t~l{qwln| ¨e � s^x�|Uq°£ ¨e�t1s^z�e3z ��¨e?� ¨e � e�xmt~e+e�|1t � ¨e���v^o�z ¨e
e?x�±mo�sut � e3s½¸�x � e(f#e�t~t � e3e�x ¨e�§�l � e?x��	e � o�z�s � s}qwq ¨e�q{ln|1f#e � e � v^x�x ¨e�e?|�© � s � e	�re�f<zrq{e}¶�vmx�s^z�zrq{l{±�ore
e?x�z�s � suq{q ce�q{e�±�o�s}t � e+´µv^l{|yq°£ v^z ¨e � s}t~l{v^x�f�v½�^e�x�x�e cs¯� b s}±�ore¬l{f<s}�}e�t1t~e^©8��x�s<ln�	l � o�z�s � suq{q ¨e�q{l{|¥f#e � e� v^x�x ¨e�e�| e�t � oYz�s � suq{q ¨e�q{l{|¥f#eyz�l{z�e	¤¿qwlnxre cspo�x�xrl{§}e?s}o<f#v}lnx�|'¸�xY±mo�e4qwv � | � e4qns(z � e�f#l ce � e ¨e�t¥s}z�e}©�®°� ´�©
|1v^o � ��e<jmÍ1Î+¾�« ª e�x!s}x�x�e	�re � ©{�}¶dz � v�� ¨e � o � e?|¬» e�x!s}x�xre��re � © �Ye�t¬� � s^z b e�|3jm�rxr¡�¢ ��¸��mo � e��?Ã
s^x�xre���e�¡(²)©8» b s^±�ore¬l{f<su�^e�t1t~e3s<��e?|~v^l{x � £ l{x�´µv � f<s}t~l{v^x�|y|¥o � � e�|Uz�l¹�re�qn|Us}z�z�s � t~e?x�s}xmtys}o���s^ort � e�|
lnf<su�^e�t~t1e�|�© 
 v^l{��l qnsY|1v}qnort1lwvmxK±�ore�xrvmo�|�sS§}v^x�|4� b v}ln|1lwe#z�vmo � x�e�z�s^|+z�e � � � e � £ l{xr´µv � f#s}t~l{v^x�e?x^t � e
q{e�|ylnf<su�^e�t~t1e�| '

( qwe?|���v � � |¯qnsut ¨e � s}o�� e	�rt ¨e � lwe?o � | � e�|¯lnf<su�}e�t~t1e�|¯|1v^xmt¯v^�rt1e�x�o�|¯z�s � � o�z�qwln��s}t~l{v^x � e�|Y��v � � |
l{xmt ¨e � lwe?o � |+®De$#]e�t4f#l � v^l � ² �
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( qwe���v � � e	�rt ¨e � lwe?o � |1o�z ¨e � l{e�o � ® � e?|1zd©[l{x�´ ¨e � lwe?o � ² � e¯q{s���s^x � eY|¥o�z ¨e � lwe?o � eH® � e�|¥zd©7lnx�´ ¨e � l{e�o � e½²
e�|1t-vm�rt~e?xmoÁz�s � � o�zrq{l{��sut1lwvmx � oÁ��v � � |1o�z ¨e � l{e�o � ® � e?|1z7©�lnx�´ ¨e � l{e�o � ² � e�q{s���s}x � e#|1o�z ¨e � l{e�o � e
® � e�|¥zd©�lnx�´ ¨e � l{e�o � eS² �

( qwe���v � � e	�rt ¨e � lwe?o � |¥o�z ¨e � l{e�o � � £ o�x�e l{f<s}�}e�t1t~e'lnxmt~e � f ¨e � l{s}l � e�e�|1t7q{syq{l{�^xre lnx�´ ¨e � l{e�o � e�lnx^t ¨e � l{e�o � e� e3q°£ lnf<su�}e�t~t1e � o � e�|¥|1o�| �
( qwe���v � � e	�rt ¨e � lwe?o � lnx�´ ¨e � l{e�o � � £ o�x�e l{f<s}�}e�t1t~e'lnxmt~e � f ¨e � l{s}l � e�e�|1tdq{sUq{l{�^xre |¥o�z ¨e � l{e�o � e�lnx^t ¨e � l{e�o � e� e3q°£ lnf<su�}e�t~t1e � o � e�|¥|~vmo�|�©

»�e�xrl{§}e?s}o � eH� � s^x�orq{s}t~l{v^x lnxmt~e � f ¨e � l{s}l � eYs!z�e � f#ln| � £ e	��zrq{v}l{t~e � q{e�z�s � suq{q ¨e�q{l{|¥f#e�e$#]e���t~lw´ � £ o�xre
s � � b lwt1e��	t¥o � e cs<±�o�sut � e3z � vr�	e?|1|1e�o � | cs<z�s � t~l � � o�z�s � suq{q ¨e�q{l{|¥f#e+z�v}t1e�xmt~l{e�q � e3qD£ suq{�}v � l{t b f#e^©
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jm�rxr¡�¢ � O¹�}�3Q�O �S� Q�e?|~tpo�x e�xm§�l � v^x�xre�f#e�xmt3q{v}�^l{��lwe�q � � s}z b l{±�ore<lnx^t1e � s}��t~lw´ � e � ¨e�§}e�q{v^z�z�e?f�e?xmt

z�v^o � s}z�z�qwln��s}t~l{v^x�|]t1e�f<z�|~¤ �r¨e�e�q � e³��v^f<f<s}x � e^¶ � e't � s}lwt1e�f#e�xmt � o¬|1lw�mx�suq}e�t � e?|dlnf#s}�}e?|�¶�|¥o�z�z�v � t1s^xmt
qnspf ¨e�t b v � e � £ « � ¨e?±mo�sut~l{v^x¯«-qw�^v � lwt b f#e+« � � b l{t~e?�	t¥o � e^©^ÍÀq]z�e � f�e�t�¶ cspz�s � t1l � � e�q{s(|¥z ¨e?�	lw¸���s}t~l{v^x � e
q°£ suq{�}v � l{t b f#e�e�t � e¬q°£ s � � b l{t~e?�	t¥o � e � e3��v^x � o�l � e cs#o�xre3l{f<zrqns}xmt¥sut~l{v^x�e	¼���s}�	e3|¥o � f<s}� b lnxre3fpo�qwt1l¹¤
z � vr�	e?|1|1e�o � |�¶��}£ e?|~t~¤ csu¤ � l � e � e�|¥z�e?�	t1s^xmt � e?|¬�	v^xmt � s}l{xmt~e?|-t1e�f<z�| �r¨e�e�q e�t�f#lnxrlnf�ln|¥s}xmt¬qwe?| � e�|¥|1v^o � �	e?|
f<s}t ¨e � l{e�q{qwe?|�®Dxrvmfp� � e � e(z � v���e�|¥|~e?o � |�e�t � e¬qwlnsuln|1v^x�| � e(��v^f<fpo�xrl{��sut1lwvmx�²)©r¢¦x�¸�xd¶�l{q7� ¨e�x ce � e+s}o�t~vu¤
f<s}t~ln±mo�e�f#e�xmt � e?| e�� ¨e���o�t~lw´B| v^z�t~lnf�ln| ¨e�|'� ¨e � s}xmt�e�xmt � e-s^ort � e-o�x¯|1�r|~t ce�f#e � e��	v^f<f�o�xrln��sut1lwvmx�| |¥s}x�|
lnxmt~e � ¤À�rq{v���su�^e}© »�e���l � ¨e?� b s � �}e<q°£ o�t~l{qwln|1s}t~e?o � � e�qnsKz � v}� � s^f<f#s}t~l{v^xO��s}|(x�lw§^e�s}o!e�tp|1o�z�z � l{f#e�q{e�|
t1e�|1t1|ye?xHf�orq{t~lw¤¿z � vr�	e?|1|1e�o � ¶ � s}x�|yqwe(��s}|yv^o�q°£ vmxH|¥o�z�z�v^|1e¬qwe3f<sut ¨e � l{e�q7|¥s}x�|yz�s^x�xre}©
jm�rxr¡�¢ �Áz�e � f#e�t � e<|1z ¨e��	lw¸�e � q°£ s}qw�^v � lwt b f#e(e�t¬q°£ s � � b lwt1e��	t¥o � e�f<sut ¨e � lwe�qwq{ep|¥o � q{s^±mo�e�q{qwe#lwq � v^lwt

|�£ e	� ¨e���ort~e � ¶^e�x�|1s}l{|1l{|¥|¥s}xmt cspq{s#|~vmo � l{|�qwe?|¦� � s}z b e?| q{v}�^l{��lwe�q{|+®Ds}qw�^v � lwt b f#e�| ²�e�tUf<sut ¨e � l{e�qn|4®Ds � � b lwt1e�� ¤
t¥o � e�| ² � s^x�|�q{s�´µe�x ·e�t � e 
 ¨e � lwt1lwvmx���¶�§}v^l � ¸��^o � e#��© ª e#� � s}z b epq{v}�}ln�	l{e�q�z�e�ort3s}o�|1|1l ·e�t � eplnf<z�v � t ¨e cs
z�s � t~l � � £ o�xY¸�� b l{e � z � v � orlwtyq{v � | � e+qns���v^f<zrl{q{s}t~l{v^x � £ o�x�z � v}� � s^f<f�e¬jmÍ1Î+¾+« ª sS§^e��-qD£ v^zrt1lwvmx � e
� ¨e�x ¨e � sut1lwvmx � e(�	v � epjm�rxr¡�¢ ��s^oHqwl{e�o � ep» O �?Ã Q°©ª £ lnf<zrq{s^xmt1sut1lwvmx � e(q°£ s}qw�^v � lwt b f#e¬|¥o � q°£ s � � b lwt1e���t1o � e3�	v^x�|~ln|~t1e cs � ln|~t � ln��ore � qwe?|Uv^z ¨e � sut1lwvmx�|�|¥o �
q{e�|Uz � vr�	e?|1|1e�o � |+®Ds}qwq{vr��sut1lwvmx�|¥z�s}t~lnsuq{e}¶�ort1lwq{l{|¥sut1lwvmx � oHz�s � suq{q ¨e�qwln|¥f�e � ln|1z�v^xrln�rq{eS²³e�t cs#v � � vmx�x�s^x��	e �
|¥o � � b s^±mo�eHz � vr�	e?|1|1e�o � q{e�|#v^z ¨e � sut~l{v^x�|p±�od£ lwq � v^lwt<e�� ¨e���o�t~e � ®Ds}qwq{vr��s}t~l{v^x0t1e�f<z�v � e�q{qwe^¶ ��¨e � o��	t1lwvmx� o z�s � suq{q ¨e�qwln|¥f�eHz�v^t~e?x^t1lwe�qÑ² © ¡�e�| b e?o � l{|1t~ln±�ore�|¯z�e � f#e�t~t1e�xmt � e �r¨e�s}qwln|~e � o�xre�l{f<zrqns}xmt¥sut~l{v^xºe	¼<¤
��s}��e3®D« � ¨e�±�o�s}t~l{v^x#«4q{�}v � l{t b f#e4« � � b l{t~e?�	t1o � e½²�|~e�qwvmx � lw§^e � |'� � lwt ce � e�|�©½¾-vmo�| xrvmo�|'lnxmt ¨e � e?|1|1e � v^x�|�ln�	l
o�xrl{±�ore?f#e�xmt cs#qD£ v^zrt1l{f#ln|1s}t~l{v^x � oHt~e?f#z�| � e �r¨e�z�v^x�|1e0O � Q¿©
«+z ��ce�|de�� ¨e���o�t~l{v^x � e q°£ b e�o � ln|~t1l{±�ore � £ vmzrt~lnf#l{|¥sut1lwvmx � o3t1e�f<z�| � e �r¨e�z�v^x�|1eU®Bqnsut1e�x���eS² ¶?o�xp|1� b¦¨e�f<s

z �r¨e�§�l{|1lwvmx�xre�q#® � lnsu� � s}f<f#e t~e?f<z�v � e�qÑ² � £ e�� ¨e���o�t~l{v^x t~e�f<z�|~¤ �r¨e�e�q � e qD£ suq{�}v � l{t b f#e0|¥o � q{e�fpo�qwt1l¹¤
z � vr�	e?|1|1e�o � z�e?ort ·e�t � e §�ln|1o�suq{l{| ¨e � s^x�| q{s4´µe�x ·e�t � e 
1|¥� b e � orq{e���¶�§}v^l � ¸��^o � e³��©½��x(z�e�o�t�s}qwv � |[v^��|1e � §}e �
q{e�|y��v^f<fpo�x�l{��sut~l{v^x�|�lnxmt~e � ¤Àz � v���e�|¥|~e?o � | e�tUq{e�|¦vmz ¨e � sut1lwvmx�| v � � v^x�x�s^x�� ¨e�e�|�|1o � � b s}±�ore¬z � v���e�|¥|~e?o � ©ª e�t~e?f<z�|(e?|~t(qno |1e�q{v^x o�xre ¨e�� b e�qwq{e¯§}e � t1l{��suq{e¯e�tp� b s}±�ore��	v^qwvmx�xre���v^xmt~l{e�xmt(q{e�|pv^z ¨e � s}t~l{v^x�|�q{l ¨e�e�|csOo�x�z � vr�	e?|1|1e�o � © < xre��	vmf#f�o�xrln��s}t~l{v^x lnxmt~e � ¤Àz � vr��e�|¥|~e?o � |(e�|1t#|1�rfp��v}q{l{| ¨e�e�z�s � o�x�|1e��mf#e�xmt � e
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� � v^lwt1e � vmx^t+q{sYqwvmxr�^o�e�o � � e�qnsYz � v}��e��	t1lwvmxK|¥o � q°£ su�re � oÁt~e�f<z�|�e?|~t�z � vmz�v � t1lwvmx�xre�qwq{e csY|¥s � o �r¨e�e}©
< xreyv^z ¨e � sut~l{v^x¬e?|~t � e�z ��¨e?|~e?x^t ¨e�e z�s � o�xreU��v · V t~e � e b s}o�t~e�o � z � vmz�v � t1lwvmx�xre�qwq{e cs�qns � o �r¨e�e � e¦q°£ v^z ¨e � su¤
t1lwvmxd© ª s � o �r¨e�e � e�� b s}±�ore-��v · V t1e-e�|1t�f#e?|1o ��¨e�e}¶}s^o�z �r¨e�s}q{s^�rqwe^¶ cs(q°£ sul � e � £ o�xre b v � q{v}�}eUt1e�f<z�| �r¨e�e�qwq{e
vmo�e�|1t~lnf ¨e�ep±�o�s^x � �	e#xd£ e�|1t+z�s^|-z�v^|¥|~ln�rq{e}©]»�e?| � o �r¨e�e�|-|~vmx^t4´µv^o � xrl{e�|4q{v � | � e(q{s�|1z ¨e���l¹¸���sut1lwvmx � o
� � s^z b e¦qwv^�}ln�	l{e�q°©½ÍÀq�e�|1t'lnf#z�v � t1s^xmt � e4xrv}t1e � ±�oreUqns�±�o�s}qwl{t ¨e � e?| �r¨e�|¥orq{t1sut¥| � v^x�x ¨e�|�z�s � qD£ b e�o � ln|~t1l{±�ore� £ vmzrt~lnf#l{|¥sut1lwvmx � ¨e�z�e�x �H� e3qns#±�o�s}qwl{t ¨e � e�qns¯f#e�|¥o � e � e¬��e�| � o �r¨e�e�|�©
¢¦x�¸�xd¶[o�xOe�� ¨e���ort~lw´�O¹��g�Q³e�|1t¬� ¨e?x ¨e ��¨eps^ort~vmf<sut~ln±�ore�f#e?x^t(z�v^o � � b s}±�ore¯z � vr�	e�|¥|1e�o � ©]ÍÀq³|~e � s � e

z �r¨e�´ ¨e � e�x��	e(s}oOf<s½�rl{f�o�f |1t1sut1l{±�ore<s½¸8x � e#qwlnf#lwt1e � q{e<|¥o � �	v ·ort+±�od£ lwq�lnx � orl{t�©dÍÀq ¨e�§}v^q{o�eps}oK¸�q � e�|
§^e � |~l{v^x�| � e3jm�rxr¡+¢³��§}e � |�o�x�e�� ¨e���o�t~lw´[suq{qwvmo�s}xmt³t1v^ort1e�|�qwe?| � e?|1|1v^o � �	e?| � e+´Bs !��v^x�|1t1s}t~ln±mo�e+�	vmf<f�e� s}x�|-q{s¯§^e � |~l{v^x 
¥f�lnxrlnfpo�f � � epqns � e � xrl ce � e3q{lw�mxre � o�t¥s}�rq{e�s^o �}© � v^o � ��e�qns¯l{q7´Bs}o�t+z�s^|1|1e � � £ o�x
v � � v^x�x�s^x��	e?f#e�xmt � ��x�s}f#l{±�ore � e?|3��suqn��o�q{|¬e�t � e�|3�	vmf<fpo�xrln��s}t~l{v^x�| csHo�x!v � � vmx�x�s}x��	e�f#e?x^t¬|1t1s½¤
t1l{±�ore � e?|4��s}q{��orqn|ye�t � e�|-�	v^f<f�o�xrln��sut1lwvmx�|¦e�xHq{e�|U| ¨e�±�ore?x^t1l{s}qwln|¥s}xmt�¶mt~vmortUe�x��^s � � s^xmt�q{v � |1±�ore¬�	e�q{s
e?|~t3z�v^|¥|~ln�rq{e � oOz�s � suq{q ¨e�qwln|¥f�e�e�xmt � e¯��s}q{��orq{|¬e�t3�	v^f<f�o�xrln��sut1lwvmx�|�©7»�e?�	l ��v �¥� e?|1z�v^x � csHq{s�§}e � |1lwvmx
§�g � epjm�rxr¡�¢ �He�x��	vmo � | � e � ¨e�§^e�q{v^z�z�e�f#e�xmt�©
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¢ �re�f<zrq{e�| ��s}q{��orq f ¨e�f#v}l � e �	vmf#f�o�xrln�u©� £ e	� ¨e���ort~lw´B| � l{|1t v � � � ln|~t v � � � ln|~t v � �
Â e�l��}v � ��x � ��x � �rx � �rx � �rx � �rx
» 4 � �U< j |1t1s � ��x |~t¥s � �rx � �rx � �rx
jm�rxr¡�¢ �Y§]� |1t1s � ��x |~t¥s � �rx |~t¥s � �rx
j���x�¡+¢³�Y§��r¶r§rÃ |1t1s |1t1s |~t¥s � �rx |~t¥s � �rx
f#l{xrlnfpo�f |1t1s |1t1s |~t¥s |~t¥s |~t¥s |~t¥s

� 	�� C � ( � � N 9� " � ���(�����7� � � �]. �'�59� D ! �&� & �
ª e�|7e�� ¨e���ort~lw´B|[|1v^xmt7�	vmx�|1t � orlwt¥| cs4z�s � t~l � ¶ � £ o�x�e�z�s � t � e�|7vmz ¨e � s}t~l{v^x�| � e���suqn��o�q}e�t � £ e�xmt �r¨e�e�¤¿|1v � t~l{e

´µvmo � xrlwe?|�z�s � q°£ o�t~l{qwln|1s}t~e?o � ¶½e�t � £ s^ort � eUz�s � t � £ o�x�x�v½�^s}op� ¨e?x ¨e � ln±�ore'´µv^o � xrln|¥|1s^x^t�q{e�|�´µv^x��	t~l{v^x�x�suq{lwt ¨e�|� e¬��v^x � lwt1lwvmx�xre�f#e?x^t�¶ � e(f ¨e?f�v � ln|¥sut~l{v^x7¶ � e(|1�rx�� b�� v^xrln|¥sut~l{v^x�e�t � e(��v^f<fpo�x�l{��sut~l{v^x7©
¢¦xO§^e � |~l{v^xO§rÃ � e�jm�rxr¡�¢ �d¶7q{e�|3e�� ¨e���o�t~lw´B|3|~vmx^t � e�|(z � v}� � s^f<f�e?|(»+© ª £ suq{qwvr��sut~l{v^x!f ¨e�f#v^l � e

e�t4q°£ v � � vmx�x�s^x��	e?f�e?xmt � e�|4vmz ¨e � s}t~l{v^x�|y|1v^xmt � l � e?�	t~e?f#e�xmt-|¥o�z�z�v � t ¨e?|Uz�s � q{e3qns}xr�msu�}ep»�®B§½s � lns}�rq{e�|
z�v^o � qD£ suq{q{v���sut1lwvmx�f ¨e�f#v}l � e^¶�|~t � o��	t1o � e?| � ep��v^xmt �S·v}q{e(z�vmo � q{ep| ¨e�±�ore?x��	e?f#e�xmtU�	v^x � lwt1lwvmx�xre�q[v^o�lnx�¤
��v^x � lwt1lwvmx�xre�qµ²)© ª e�|Us^ort � e�|¦´µvmx��	t1lwvmx�x�s}qwl{t ¨e?|y±mo�e¬|¥o�z�z�v � t~e?xmtUqD£ e	� ¨e?��ort1l¹´�|~vmx^t '

( qD£ lnxrlwt1l{s}qwln|¥sut~l{v^x � e?|Uf ¨e�f#v}l � e�|yz � v}� � s}f<f#e � e�|4z � vr�	e?|1|1e�o � | �
( qwe3qns}x��	e�f#e?x^tye?xHz�s � suq{q ce�qwe � e�|-z � v^� � s}f<f#e�|+®Do�x�z�s � z � v���e�|¥|~e?o � ² �
( qweYq{s^x��	e?f�e?xmt3e�x z�|1e�o � vu¤Àz�s � suq{q ce�q{e � e?|(z � vr�	e�|¥|¥o�|3|1o � � b s}±�ore�z � vr�	e?|1|1e�o � � ®Dsu¸�x � e�t1l � e �
z�s � t~l � oKz�s � s}qwq ¨e�qwln|1f#e¬lnx^t1e � xre cs�� b s}±�ore(z � vr�	e�|¥|1e�o � ��v^f<z�v^| ¨e � £ o�xrlwt ¨e�|+z�vmor§½s}xmt-e�� ¨e���ort~e �
e�x�z�s � s}qwq ce�q{e � e�|Uvmz ¨e � sut1lwvmx�|¦f#s}l{|Uz�s � t1su�^e�s^x^tyo�x�f ·e�f#e¬| ¨e�±�ore�x��	e�o � ² �

( qwe?|4�	vmf<fpo�xrln��s}t~l{v^x�|¦lnxmt~e � ¤Àz � vr��e�|¥|~e?o � �
( qwe?|Ue�xmt �r¨e�e�|~¤¿|1v � t~l{e�|�sS§}e?�-q°£ e?xm§ml � v^x�xre?f#e�xmt � o�fporq{t~lw¤¿z � vr�	e?|1|1e�o � �
( qwe?|4f#e�|¥o � e�| � e3z�e � ´µv � f#s^x��	e?| � e3qD£ e	� ¨e?��ort1lwvmx�f�orq{t~lw¤¿z � vr�	e?|1|1e�o � ©
»�e?| � e � xrl ce � e?|¦´µv^x���t~l{v^x�x�s}qwl{t ¨e�|U|1v^xmt � ¨e?z�e?x � s}xmt1e�| � o�tÀ�rz�e � e?|-z � vr�	e�|¥|1e�o � |U�	vmf#z�v^|¥s}xmtUq°£ s � ¤

� b lwt1e��	t¥o � e(e�t-|1v^xmt � e�� � vmo�z ¨e�e�| � s^x�|-o�x�¸�� b l{e � � � 
������ �
����� � ��� ! � ® � ¨e?�	qns � sut1lwvmx�| � eptÀ�rz�e�|�¶ � e
f<s^� � v^|Ue�t � £ l{xmt1e � ´Bs}�	e � e3´µv^x��	t~l{v^x�|+��v^f<zrl{q ¨e�e�|4| ¨e?z�s �r¨e�f#e?x^t ²³e�t � s}x�|+o�xrepq{ln� � s}l � l{e �	����� ��� !
�����
® � e�� � v^o�z�s}xmt�q{e�|¦´µvmx��	t1lwvmx�|U�	vmf<zrlwq ¨e�e�|y| ¨e�z�s �r¨e?f#e�xmt)² ©ª £ e?x�|~e?fp�rq{e � ey�	e�|�´µvmx��	t1lwvmx�x�s}qwl{t ¨e?|�¶S�	e�qwq{e�|�lnx � ¨e?z�e?x � s^x^t1e�|�e�t'��e�q{qwe?| � ¨e�z�e�x � s}xmt~e?| � o#f<sut ¨e � lwe�qD¶
��v^f<z�v^|1e�xmtyqwe 
1x�v½�^s}oY� ¨e?x ¨e � ln±�ore � £ e	� ¨e?��ort1l¹´B|-j���x�¡+¢³� ��©
¢¦x�¸�xd¶½q°£ e�� ¨e���ort~lw´�z�e?ort ·e�t � e�� ¨e?x ¨e �r¨e�vmzrt~l{v^x�x�e�q{qwe?f�e?xmt�sS§^e�� � e�|�lnx�|~t � o��	t~l{v^x�| � eU� b�� v^x�v^f ¨e�t � s}�}e

z�v^o � vm�rt~e?xrl � qwe?| � o �r¨e�e�| � £ e	� ¨e���ort~l{v^x ��¨e�e�q{qwe?| � e�|�vmz ¨e � sut1lwvmx�|�© ª e�� b�� vmxrv^f ¨e�t � su�}e�e?|~t �r¨e?suq{l{| ¨e�e�x(e�x�¤� e��^l{|1t � s}xmt�qwe?| � s}t~e�| � e � ¨e?��ort'e�t � ey¸�x � eUt1v^ort1e�|'q{e�| v^z ¨e � s}t~l{v^x�| � e+��suqn��o�q�e�t � e+�	v^f<f�o�xrln��sut1lwvmx
e?x�o�t~l{qwln|1s^xmt¦q°£ b v � qwv^�}e+t~e�f<z�| �r¨e�e�q � e�|Uz � vr�	e?|1|1e�o � |�©r»�e?| � o �r¨e�e?|�f#e?|1o ��¨e�e�|¦z�e?or§}e?x^t ·e�t � e�o�t~l{qwln| ¨e�e�|
o�qwt ¨e � lwe?o � e�f#e�xmt z�s � q°£ b e?o � l{|1t~ln±�ore � £ v^zrt1l{f#ln|1s}t~l{v^x¯e�t�z�v^o � qD£ ¨e�§Ss}q{o�sut~l{v^x � e?|³z�e � ´µv � f<s}x���e�| t1e�f<z�|��¨e�e�q°©
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¡¬s}x�|¬q°£ e�xm§�l � v^x�x�e�f#e�xmt-q{v}�^l{��lwe�q³jm�rxr¡+¢³�d¶8vmxÁz�e�ort3sS§^v}l � zrqno�|1lwe?o � |+´µe?x ·e�t � e?|+��v^xmt~e?x�s}xmt¬� b s½¤
��o�xre�o�xre¬s}z�zrq{ln��sut1lwvmx�jm�rxr¡�¢ �d©m¾-v}t � e�s}z�z�qwln��s}t~l{v^x � e � ¨e�t~e?�	t~l{v^x � e���v^xmt~vmo � |�z�e?orty|~e+§mln|¥o�suq{l{|1e �
|1v^o�| � e�o��Y´µv � f�e?| '

( t~vmz�v^qwv^�}ln±mo�e-®B§rore ¨e � l{t~l{v^xd¶�¸��^o � e���Ä�² � s^x�|�q{s^±mo�e�q{qwe¦v^x ¨e � l{t~e¦q{e�� � s^z b e³q{v}�^l{��lwe�q^e�t�qwe¦� � s}z b e
f<sut ¨e � lwe�q �

( t~e?f#z�v � e�q{q{e�®D§�o�e�|¥� b e � o�qwe^¶�¸��mo � eY�}�½² � s^x�|4qns}±�ore�qwq{epvmx�§�l{|¥o�s}qwln|~e�qwe?|+z �r¨e � ln�	t~l{v^x�| � e#z�e � ¤
´µv � f<s}x���e�|yt~e?f<z�v � e�qwq{e�| � e3q°£ l{f<zrqns}xmt1s}t~l{v^x � e3q°£ s}qw�^v � lwt b f#e�|¥o � q°£ s � � b l{t~e?�	t¥o � e^©

ÍÀq�e�|1t-z�v^|¥|~ln�rq{e � e��	v^z�lwe � ¶8�	v^o�z�e � ¶8�	v}q{q{e � q{e�|-v^����e�t1| � £ o�xre(´µe?x ·e�t � e � £ ¨e � l{t~l{v^x � £ o�xre<s}z�zrqwln��s}t~l{v^xd¶� s}x�|Uo�x�e(s}ort � e�´µe�x ·e�t � e � £ ¨e � l{t~l{v^x � £ o�xre(s^ort � e3s}z�zrq{ln��sut1lwvmxd©ª sp´µe?x ·e�t � e � £ ¨e � l{t~l{v^xH�	v^f<z�v � t~e¬t � v}ln|Uz�s � t1lwe?|¬®D� ´�¸��mo � e<�?Äm² '
( o�xreHz�s � t~l{e���v�vmf ®Be?x b s^ort cs��ms}o�� b e½²¬z �r¨e�|1e�xmt¥s}xmt3o�xreY§rore�|~lnf<zrqwlw¸ ¨e�e � e�|�s � � b l{t~e���t1o � e�|
f<sut ¨e � lwe�qwq{e�|¦e�tUq{v}�^l{��lwe�qwq{e�| �

( o�xre4z�s � t1lwe¦t~e��rt~e¬®Be?x b s}ort cs � � v^lwt1eS² � s^x�|�q{s^±�ore�q{qwe¦v^x#|¥suln|~l{t q{e�|'��s � s}��t ¨e � ln|~t1l{±�ore?| � e?|'��v · V t~e�|� e3q°£ s}qw�^v � lwt b f#e+vmo � e�|Uz � vr�	e�|¥|1e�o � | �
( o�xreHz�s � t~l{e�� � s}z b e�®Be?x � e�|¥|1v^o�| � e�|��Kz �r¨e�� ¨e � e?x^t1e�| ² � s}x�|pq{s^±�ore�q{qweYv^x � ��¨e�e}¶7vmx � ¨e�z�q{s^�	e}¶
v^x � ¨e�t � o�lwt+qwe?|+��v · V t~e?| � e�z �r¨e?|~e?xmt1s}xmt � e?|�v^z ¨e � s}t~l{v^x�| � s}x�|+q{e#��s}| � oK� � s^z b e(q{v}�^l{��lwe�q e�t+q{e�|
z � v���e�|¥|~e?o � |pz�v^o � q{e�� � s^z b eYf<sut ¨e � l{e�q¦e�t#qwe?|���v^x�xre��rlwvmx�| � e�z �r¨e?|~e?xmt1s}xmt3q{e�|#t � s}x�|�´µe � t¥| � e� v^x�x ¨e�e?| � oH� � s}z b e¬q{v}�^l{��lwe�q8e�tUqwe?|Uq{l{s}l{|1v^x�| � e(��v^f<fpo�xrl{��sut1lwvmx � oH� � s^z b e¬f#s}t ¨e � l{e�q°©

� vmo � � �r¨e�e � o�xre(��v · V t~e � e?z �r¨e�|1e�xmt1s^xmt�o�xre3vmz ¨e � s}t~l{v^xd¶mlwq7´Bs}orty´µvmo � x�l � '

( qwe3tÀ�rz�e � e¬q{s¯��v · V t1e#®B´µv^x���t~l{v^x�l{f<f ¨e � l{s}t~e^¶ � b e�xd¶ � e	´Bs^orqwt3©{©{© ² �
( qwe(x�v^f � e3qns<��v · V t~e3±�orl[|1e � sp§�ln|~ln�rq{e(|1o � qns � e?z �r¨e�|1e�xmt1s}t~l{v^x¯� � s^z b ln±�ore �
( qwe(x�v^f � e3qns<z � v�� ¨e � o � e�e�xHqns}xr�msu�^e¬» ±mo�l[|~e � s#s}z�z�e�q ¨e�e¬qwv � | � e3q°£ e�� ¨e���ort~l{v^xYt~e�f<z�| �r¨e�e�q �
( q{s � o �r¨e�e � £ e�� ¨e���o�t~l{v^x � eOq{sºz � vr� ¨e � o � e ® ¨e�§}e?xmt1ore�qwq{e�f#e�xmt¯¸�� ¨e�eÁs � �rl{t � sul � e�f#e�xmt � s^x�|�o�x
z � e�f#lwe � t~e?f#z�|)² �

( qwe?| � ¨e?�	qns � sut1lwvmx�| � £ e?x^t �r¨e�e �u|~v � t1lwe � e3q{s<��v · V t~e^©

 v^l{��l7o�xHe	�re�f<zrq{e � e � ¨e��	qns � sut1lwvmx � e3��v · V t~e � e�z �r¨e�|1e�xmt¥s}xmt�o�x�e¬´µv^x���t~l{v^xHl{f<f ¨e � l{s}t~e='
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� vmo � � �r¨e�e � o�xre(��v · V t~e � e?z �r¨e�|1e�xmt1s^xmt�o�x�z � vr�	e�|¥|1e�o � ¶�lwqd´Bs^orty´µv^o � xrl � '

( qwe?|'z�v � t¥| � £ e�xmt �r¨e�e �½|1v � t~l{e � eytÀ�rz�e �³�³ª ® �¦� vr��e�|¥|~v � t1v �¦� vr��e�|¥|~v �[ª l{x���² ±�orl�|1v^xmt � e�| o�xrlwt ¨e�|� e(�	vmf<fpo�xrln��s}t~l{v^xH�rl � l � e���t~l{v^x�x�e�q{qwe3z�v^o � q{lnsuln|~vmx�|yz�v^l{xmt�¤ cs½¤Àz�v}lnx^t �

> ? k@>BA



���������	��
�����
�������������������� 
�!#"��$�%�&"'
��(�)��*+���,�-�/. ��*0
�12�3�4�)��*5�,�768"�9�7��� gmÃ

( qwe?|+z�v � t1| � £ e�xmt �r¨e�e �½|1v � t~l{e � eptÀ�rz�e � �yª ® ��� v���e�|¥|~v � t~v � o�| ª lnx���²U±�orl�|~vmxmt � e�|+o�xrl{t ¨e?| � e
�	vmf#f�o�xrln��s}t~l{v^xHz�vmo � qwlnsuln|1v^x�|Uf�orqwt1l{z�v}lnxmt1| �

( qwe4z�v � t � £ e?xmt �r¨e�e �½|1v � t~l{e � eytÀ�rz�e � j ª ® ��� vr�	e?|1|1v � t~vpjme � §^e ��ª lnx���² ±mo�l � e?z �r¨e�|1e�xmt~e�qD£ o�xrl{t ¨e � e
�	vmf#f�o�xrln��s}t~l{v^x<sS§}e?��q{e4��s}q{��orqnsut~e?o �'b[·v^t~e4±�orl�lnxrl{t~lnsuq{l{|1eUe�t�� b s � �}e¦qwe ��¨e?|~e?s}o � e-z � v���e�|¥|~e?o � |
z�orln|U� ce � e+q{e�|ye?x^t �r¨e�e�| �½|1v � t~l{e�| ¸�� b l{e � |�©


 v^l{��l[o�xHe	�re�f<zrq{e � e � ¨e?�	qns � sut1lwvmx � e(z � vr�	e�|¥|1e�o �yayÂ j�Ãm�uÄ�»�g^Ä '
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� �'� � 3 c^ � <Zd [ f -�/
¡¬s}x�|³o�x�z � e?f�l{e � t1e�f<z�|�¶½lwq�´Bs}ort ��v^xmt � sulnx � � e³q{e�|'xrÅ(o � | � £ e�xmt �r¨e�e �½|1v � t~l{e�±�orl �r¨e�s}qwln|1e�xmt[q°£ lnxmt~e � ¤

´Bs^�	epsS§^e��¬q°£ e?xm§ml � v^x�xre?f#e�xmt-|1l{f�orq ¨epz�s � � e�|-¸�� b l{e � |-| ¨e�±�ore?xmt~l{e�qn|�¶ csY|�£ e	� ¨e?��ort1e � |¥o � q{e�z � vr�	e?|1|1e�o �
±�orl7z�v^|¥| ce � e+qD£ o�xrln±�ore(z�v � t � j ª ©�»�e3z�v � t � j ª e$#]e���t1ore3q{e�|¦e�xmt �r¨e�e�| �½|1v � t~l{e�| ¸�� b l{e � |1o � qwe � ln|1±�ore� o(��s}q{��orq{s}t~e?o �[b[·v^t~ey±�orlmx7£ e?|~t�z�s}|�s}��t1ore�qwq{e�f#e�xmt � e?z �r¨e�|1e�xmt ¨e � s^x�|'jm�rxr¡+¢³�d©�¢¦x3q{s^x�!��s^xmt7qD£ s � ¨e�±�o�su¤
t1lwvmxd¶}±�orl�e	� ¨e���ort~eyq°£ b e�o � l{|1t~ln±�ore � e � l{|1t � l{��ort~l{v^x#e�t � £ v � � v^x�x�s^x��	e?f#e�xmt'� b e � � b s}xmt cs3f#l{x�l{f#ln|~e � q{s
qnsut1e�x���e}¶�q{e�|Us}o�t � e�|¦xrÅ(o � |UxrvmxY��v^xmt � sulnxmt1|�¶ms}l{x�|1l7±�ore�qwe?|¦��v^f<fpo�xrl{��sut1lwvmx�|�¶�§^v^xmt ·e�t � e � l{|1t � l{��o ¨e�|
e�t�v � � v^x�x�s^x�� ¨e�|'|¥o � q{e�|yz � vr�	e?|1|1e�o � |'e�t�q{e�|¦q{l{s}l{|1v^x�| � e¬�	v^f<f�o�xrln��sut1lwvmxd©�jro � qwe+� � s}z b e � e-q°£ suq{�}vu¤� l{t b f#e � e � ¨e�t~e���t~l{v^x � e3�	vmx^t1v^o � | � e3q{sp¸��mo � e<�?Ä�¶�v^xHz�e?ortU§}v^l � q{e�|UxrÅ(o � |¬®Be�x�xrv^l � ²³�	v^xmt � s}l{xmt1|
z�s � q°£ ort1lwq{ln|1s}t~e�o � ®B¢�e3e�t+jme(|1v^xmty´µv � � ¨e�| cs ·e�t � e¬e�� ¨e���o�t ¨e?|�|¥o � q{e(z � v���e�|¥|~e?o � ±�orl ��v^xmt~l{e�xmtyq{s � j ª ²
e�t4z�s � q°£ b e�o � l{|1t~ln±�ore}¶ cs#|�£ e	� ¨e���ort~e � |1o � q{e(z � vr�	e�|¥|1e�o � »+�}©
jme�qwvmx¯qns(§½suq{e�o � � e-q°£ s}��� ¨e�q ¨e � s}t~l{v^x�e$#]e��	t1lw§^e � ¨e�q{lw§ ¨e�eyz�s � jm�rxr¡+¢³�d¶^vmx¯z�e?ort � e�f#e�t~t � e-e?x���s^o�|1e

q{e�| �r¨e?|1o�qwt¥sut1| � v^x�x ¨e�|3z�s � qD£ b e?o � ln|1t~ln±mo�e�e�x!lnf#z�v^|¥s}xmtp±�ore���e � t1s}l{x�|pxrÅ(o � |(|1v}l{e�xmt3e�� ¨e���o�t ¨e?|�|¥o �� e�|Uz � vr�	e�|¥|1e�o � |yz�s � t~ln��orq{l{e � |�¶rz�orln|Ue�� ¨e���o�t~e � � e(x�v^or§^e�s}oYqD£ s � ¨e�±�o�s}t~l{v^xd©
»+£ e�|1t � v^x��¬o�xHz � vr�	e�|¥|¥o�|³l{t ¨e � sut~lw´ ±�orl7|1e�f#e�t¦e?x�z�q{s^�	e¬z�orln|1±�ore¬q°£ vmx�z�e�ortU��v^xmt~lnx�ore �3csp´µv � �	e �� e�|UxrÅ(o � |Ue�x�§ ¨e � l¹¸8s}xmt¦±�ore3��e�qns¯s}f ¨e�q{l{v � e-q°£ s^��� ¨e�q ¨e � sut1lwvmxd©ª e 
1|¥z�e�e � ¤¿o�zÌe1#8e?�	t1l¹´ � � e�z �r¨e�|1e�xmt1eHq°£ s}��� ¨e�q ¨e � s}t~l{v^x0e1#8e?�	t1lw§^eOz�s �Y� s}z�z�v � t cs0o�x�eÁe	� ¨e?��ort1lwvmx

f#vmxrv^z � vr�	e?|1|1e�o � ©�ÍÀq�e�|1t+��suqn��orq ¨e(e?x�´Bsuln|¥s}xmt4q{e � s}z�z�v � t4e?x^t � e�q{sY|~vmf#f#e � e�| � o �r¨e�e?| � £ e	� ¨e?��ort1lwvmx� e�| � l # ¨e � e?x^t1e�|�v^z ¨e � sut~l{v^x�|'e�x�f�v � e¬f#v^xrvmz � v���e�|¥|~e?o � e�t�qnsp|1v^f<f#e � e�| � o �r¨e�e?|³��s}q{��orq ¨e�e?| q{v � | � e
q°£ e	� ¨e���ort~l{v^x�|1o � qD£ s � � b l{t~e���t1o � e3fporq{t~lnz � vr�	e�|¥|1e�o � | � v^x�x ¨e�e^©ª e 
1|¥z�e�e � ¤Ào�z#f#su�rl{f�o�f � � e�z ��¨e?|~e?x^t1e�q°£ s}��� ¨e�q ¨e � s}t~l{v^x¬f<s½�rl{f�o�f vm�rt~e?x�ore � s}x�|�q{eU��s^|�l � ¨e�suq�v co
q{e�|��	vmf<fpo�xrln��s}t~l{v^x�|�xre#�	v ·o�t~e � sul{e�xmt � l{e�xd©]ÍÀq�e�|1t���suqn��orq ¨e(e?x�´Bsuln|1s^xmt-q{e � s}z�z�v � t4e?x^t � e�q{s�|~vmf<f�e� e�| � o �r¨e�e?| � £ e	� ¨e?��ort1lwvmx � e�| � l0# ¨e � e�xmt~e?|Yvmz ¨e � sut1lwvmx�|¯e?x�f#v � e!f#v^x�v^z � vr�	e�|¥|1e�o � e�t�q{e � b e�f#lnx
� � l{t~ln±�ore � o¬� � s^z b e�qwv^�}ln�	l{e�qu§½s}q{o ¨e�z�s � q{e�| � o �r¨e�e�| � e�|7vmz ¨e � s}t~l{v^x�|�©)¢�x¬z � e�x�s^x^tdq°£ e�xmt~l{e � � l � e���t~e�f#e?x^t
|¥o�z ¨e � lwe?o � s}o 
1|¥z�e�e � ¤Ào�z(f<su��lnfpo�f�� � ¨e�qwl{§ �r¨e z�s � j���x�¡+¢³�]¶Svmx3v^�rt1lwe?xmt q{e�xrvmfp� � e � e¦z � vr�	e?|1|1e�o � |�¶
¾�¶ cs<z�s � t~l � � o�±�ore�qdlwq[e�|1tU§Ss}l{x � e � s½��vmort~e � � e�|4z � vr�	e?|1|1e�o � |¦±mo�l[|~e � vmxmt�lnx�ort~l{qwln| ¨e�|�©

� ��, � f d76>a d�_ _`^ [ ^]_`h.->a ^]i
«+z ��ce�|�e	� ¨e?��ort1lwvmx � e<q°£ b e?o � l{|1t~ln±�ore}¶�j���x�¡+¢³�Oz � v � orlwt3o�x � lnsu� � s^f#f#e#t~e?f#z�v � e�q ±�orl�z�e � f#e�t� e3§mln|¥o�suq{l{|1e � qns �r¨e�z�s � t1lwt1lwvmxK® � l{|1t � l{��ort~l{v^x�² � e�|yvmz ¨e � sut1lwvmx�|y|1o � � b s}±�ore3z � vr�	e�|¥|1e�o � ¶rqD£ v � � vmx�x�s}xr¤

��e�f#e�xmt � e?|�v^z ¨e � sut~l{v^x�|[e�t � e�|'q{lnsuln|~vmx�|�l{xmt1e � ¤¿z � vr�	e?|1|1e�o � |�© ª s-¸��^o � e¬�}� � e?z �r¨e�|1e�xmt~e¦q{e � l{s}� � s}f<f#e
t1e�f<z�v � e�q[��v �¥� e?|1z�v^x � s}xmt cs�qD£ suq{�}v � l{t b f#e � e � ¨e�t~e?�	t1lwvmx � ep�	vmx^t1v^o � |¦l{f<zrqns}xmt ¨e(|1o � g�z � v���e�|¥|~e?o � |
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»�gmÄ�©�j�o � qns<z�s � t~l{e¬�^s^o�� b e�v^xHz�e?ort � e?f<s � ±mo�e � ±mo�e}¶ � £ o�xre(z�s � t¦qns � o �r¨e�e � e�|ye?x^t �r¨e�e	¤À|1v � t~l{e�| e?|~t
� � s^x � e � e�qnsut1lw§^e�f#e�xmt³s^o�� � o �r¨e�e?| � e���suqn��o�q8��s � vmx�s}��� ce � eUln�	l cs � e?| ¸�� b lwe � |�¶}e�t � £ s}o�t � e-z�s � t�±�ore
�}£ e?|~t�qD£ v^z ¨e � sut1lwvmx � e+��s}q{��orq � o�� � s � lwe?xmt³±�orl�e?|~t�qD£ ¨e�t1s}z�e � e-t � sul{t~e?f#e�xmt³qnspzrqno�|�qwvmxr�^o�e}© ª s(z�s � t1lwe� � v^lwt1e¬z �r¨e?|~e?xmt~e¬o�x ��v�v^f � o � l{s}� � s}f<f#e+t1e�f<z�v � e�qD©

� � % W d=< : ^@6 d a 3 ^ 3 ^ Y d�h5h�i f eMd [ f -�/ Y

jm�rxr¡�¢ � z�e � f�e�t � eO|1s^or§}e��^s � � e � o�xreÁs}z�zrqwln��s}t~l{v^x � s^x�|�o�x ¸�� b l{e � � £ e	�rt1e�x�|1lwvmx © |1�rxd©y»�e
¸8� b lwe � ��v^xmt~l{e�xmtpo�x�e � e?z �r¨e�|1e�xmt1s}t~l{v^x!«�j�»�Í1Í � e�|p� � s}z b e�|(� �r¨e ¨e�|¬e�t � e�qD£ s � ¨e�±�o�sut1lwvmx�' qwe?| � ¨e���q{su¤� sut1lwvmx�| � e�|���v · V t1e�|+e�t � epq{e�o � |��	vmx�xre	�rl{v^x�|�¶�qns � l{|1t � l{��ort~l{v^xÁe�t�qD£ v � � v^x�x�s}x���e�f#e�xmt ��¨e?suq{l{| ¨e�e?|Uz�s �
q°£ ort~l{qwln|¥sut~e?o � e�t¦qD£ b e�o � ln|~t1l{±�ore�e�tys}o�|1|1l�q{e�|¦lnx�´µv � f<sut1lwvmx�| � ¨e�� � l{§Ss^xmt³qnspz�v^|1lwt1lwvmx � e?|���v · V t~e?| � s}x�|�q{s
´µe?x ·e�t � e � £ ¨e � lwt1lwvmxd©

� � � � c^�/�c^/a d [ f -�/ 3 ^ Y ^�� c^]e < [#f g3Y

«+z ��ce�|¦sS§}v}l � �r¨e�s}qwln| ¨eUqD£ s � ¨e�±�o�s}t~l{v^xd¶^v^x�z�e�ort � e?f<s}x � e ��cs�� ¨e�x ¨e � e � qwe?|³e�� ¨e���ort~lw´B|�©�jm�rxr¡�¢ �Yz � vu¤� orlwt�'

( o�x¯¸8� b lwe � l{x���q{o � e � ����� ! � �	vmx^t1e�x�s^xmt � e?| � ¨e	¸�x�lwt1lwvmx�| � e���v^x�|1t1s^x^t1e�|�|~�rfp��v}q{ln±mo�e�| � £ lnx�´µv � ¤
f<sut~l{v^x�| � e � vmort1s}�}e^¶
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( o�xº¸�� b l{e � »iz�v^o � � b s}±�ore�z � vr��e�|¥|~e?o � ±�orl4��v^f<z�v^|1eHq°£ s � � b lwt1e���t1o � eÁ® � ����� � ! 
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|�£ l{q7�Ys��#z � v���e�|¥|~e?o � | ayÂ j�Ã^�}Äm»�g^Äpe�t4±�ore¬q°£ s^z�zrq{l{��sut~l{v^xH|�£ s^z�z�e�qwq{e � ��� � ² ©�» b s}��o�x � e¬��e�|
¸�� b l{e � |�¶7±�orl'lnx���q{ort ����������� ! � e�t � ����� ! � ¶ � v^lwt ·e�t � e#��v^f<zrl{q ¨e�e�t�
1qwlnx�� ¨e���sS§}e?�(qns�q{ln� � s}l � l{e
������� ��� ! ����� ±mo�l[�	vmx^t1lwe?xmt¦q{e3xrv½�^s^oY� ¨e�x ¨e � l{±�ore � £ e�� ¨e���ort~lw´'jm�rxr¡�¢ �d¶

( o�xÁ¸�� b l{e � � e¯�	vmx�¸��^o � s}t~l{v^x � ����� ! 
���� ±�orl � ¨e�� � l{t-q{e�|3z � vr�	e�|¥|1e�o � |-e�t+q{e�o � |�lnx^t1e � ¤¿��v^x�x�e�� ¤
t~l{v^x�|<s}l{x�|1ly±mo�e�q{e�|#t ·s^� b e�|#±�od£ lwqn|pvmxmt csÁe	� ¨e���ort~e � ©'»�eY¸8� b lwe � z�e � f#e�t csOo�x��	vmf<zrlwqnsut1e�o �
|1z ¨e���l¹¸�±�ore � e � e�� � vmo�z�e � qwe?|¯e	� ¨e?��ort¥s}�rq{e�|H®°�	v^f<zrl{q ¨e�| cs z�s � t1l � � e�| � ����� ! 
 ²3z�v^o � ±�ore�qwe

~q{v^s � e � ��z�orl{|¥|1e¬� b s � �}e � e�tUqns}x��	e � ��e�|ye�� ¨e���o�t1s}��qwe?|¦|¥o � q{e�|4z � vr�	e?|1|1e�o � |�¶

( o�x Â s �ue�¸�qwe � ����� !����	� ±�orl�s}ort1v^f<sut1l{|1e(t~vmort~e?|4q{e�|+v^z ¨e � sut~l{v^x�| � ep�	vmf<zrlwqnsut1lwvmx�z�vmo � q°£ e�x�¤
§�l � v^x�x�e�f#e�xmt � e(�	vmf<zrlwqnsut1lwvmx 
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j�Í1Î+¾+« ª ©
¢�t1s}xmt � v^x�x ¨eK±mo�eKqwe?|�e?x^t �r¨e�e�|<e�tY|1v � t~l{e�| � eOxrv}t � eKs^z�zrq{l{��sut~l{v^x |1v^xmt�|1l{f�orq ¨e�e?| � s}x�|Yxrv^t � e

��s}|yz�s � � e?|¦¸�� b l{e � |y| ¨e?±�ore�xmt~l{e�qn|�¶^q{e�|¦v^z ¨e � sut1lwvmx�| � £ e�xmt �r¨e�e�| �½|1v � t~l{e�| � v}l{§}e�xmt ·e�t � e�e	� ¨e?��ort ¨e�e?|³|¥o � qwe
z � vr�	e?|1|1e�o �'� e�qwl ¨e cs¬qD£ b[·v^t~e4z�v^o � |1v^o�|�¤¿t � sul{t~e �4cs3�	e � e � xrl{e � qwe?| s}��� ce?|�¸�� b l{e � |y® � � ��� �%� � e�t ����
	��� � ² ©
��xHs � e�� � v^o�z ¨e+��e�|¦´µv^x��	t~l{v^x�| � s}x�|yqwe�¸�� b l{e � � �����%� ! 
 ©ª sY�	vmf<f#s^x � e � e#��v^f<zrl{q{s}t~l{v^x � e��	e<z � e�f#l{e � z � vr��e�|¥|~e?o � e�|1t � e���ep´Bs}lwt¬z�s � t~ln��o�qwl ce � e}¶ � v^x��
qns#qwl{�^x�e � e(�	v^f<f<s}x � e � v}l{t ·e�t � e�e	��zrq{ln�	l{t ¨e�e � s}x�|yq{e Â s��}e	¸�q{e}©�»�e�t~t~e(��v^f<zrl{q{s}t~l{v^xHx ¨e?�	e�|¥|1lwt1e='

( qwe(z � v^� � s}f<f#e3»�� �r¨e ¨e�z�s � t~ln��o�qwl ce � e�f#e?x^tyz�v^o � ��e(z � vr��e�|¥|~e?o � ' � ����� ! 
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( q{s�q{l{� � sul � lwe�j���x�¡+¢³�¯��v^xmt~e?x�s}xmt�qwe?|³´µvmx��	t1lwvmx�| � e+�^e�|1t~l{v^x � e?|y�	v^f<f�o�xrln��sut1lwvmx�| e�t � e�|¦|~�rx�¤
� b�� v^xrln|1s}t~l{v^x�|�©m»�e�t~t~e+qwln� � sul � l{e � ¨e?z�e?x �¯� o¯tÀ�rz�e � e�z � v���e�|¥|~e?o � ort1lwq{ln| ¨e^¶}�u£ e�|1t³qns(|1e�orq{e-z�s � t1lwe� o qwv^�}ln�	l{e�q+jm�rxr¡�¢ �Ì±�orl � v}l{t ·e�t � eHf#v � lw¸ ¨e�e�±�o�s^x � v^x s½��v^o�t~e�o�xÌxrv^o�§}e�s^oºz � vr�	e?|1|1e�o �
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 �
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¢¦x �	eK±�orl+��v^x���e � xre�q{e�|Ys^ort � e�|Yz � vr��e�|¥|~e?o � |�¶'v^xÌz�e�ortH|1s^ort~e � o�xreÁqwl{�^xreK|¥s}x�|�z �r¨e���l{|1e � � e

��v^f<f<s}x � e � eÁ�	vmf<zrlwqnsut1lwvmx ��s � e�q{qweÁe�|1t�l{f<zrq{ln�	l{t~e}© ª e?|<¸�� b l{e � |�x ¨e��	e?|1|¥sul � e�| cs o�x�z � vr�	e?|1|1e�o �
|1v^xmt '

( qwe¬¸8� b lwe � �	vmx^t1e�x�s^xmt¦q{e�|¦´µvmx��	t1lwvmx�|-» �
( q{s<q{ln� � s}l � l{e3jm�rxr¡�¢ � �
( |~vmx�z � vmz � e3z � v}� � s^f<f�e3» � ¨e�x ¨e �r¨e-z�s � |~�rxr¡�¢ �d©
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� ¨e � ¨e�| � e 
�� �¯e�t-z�s � q{e�|+�	v^f<f<s}x � e�| � ep�	vmf#z�lwqnsut1lwvmxHz �r¨e�¤ ¨e�� � l{t~e�| ²³s½¸�x � e��	v^f<z�v^|1e � qnorlw¤¿f ·e?f#e
q{e�¸�� b l{e � f<s��}e3�	v �¥� e�|¥z�vmx � s}xmt cs<|~vmx�s^z�zrq{l{��sut~l{v^x7©


 v^l{��l^q{e ¸�� b lwe � �	vmxmt~g^±8© »¦Ã ª ±�orlme�|1t7q{e Â s �ue	¸�qwe � e³qns � ¨e�t~e���t~l{v^x � e¦�	vmx^t1v^o � |7|¥o � g-z � v���e�|¥|~e?o � |
»�gmÄ '

� ��������� ���%�"! " ����

	��
� ���
� � ��"���� ����� ��� � � ���
� � � � ����
	��� ����� 
����%�
�
� � ��� 
������ ���%�
� ������� ��� ��� � ��� �	� � ����� � ��� � �
� ��� � ���

! 
"! � ��� � � ��� ����� � 
���� � � ��� ������� ��
��

����	�
���
�	���
�%� � � ��� � ���	� � � � � $��
�

> ? k@>BA



���������	��
�����
�������������������� 
�!#"��$�%�&"'
��(�)��*+���,�-�/. ��*0
�12�3�4�)��*5�,�768"�9�7��� gr�

! � � � ! � �
� � � ��� ��� � � � � ��� � � � 
���������� �%���
�
�����%��� � �	��������
 � �
� ��������� � ��� !
� ���
����
 �%� 
 � ��� !
��� � ��� �
�"! � �
�

! 
���� !�� �
� � � ��� ��� � � � � ����� 
�� � � ��� ��� � � � 
���������� 
���� ������� ����� �����

���� ����� �
�"! 
���� �
�"! � �
�

� *�*	*�*�*�*�*	*�*�*�*�*	*�*�*�* � �
	�
���
�� *�*�*�*	*�*�*�*�*	*�*�*�*�*	*�*	*�*
� ����� ����� � � � � ����� ���%��� � � 
���� � � ��� 
������
���(� �
� ����
	��������� � ��� �%����� !
��� ����� �%��� � ���  ��� � ��� � � � � ����
	��� ����������� ��
�� 
���� �
� ��� � � ����� ����� ��� �����  
� ��� ����� ! 
������ ��� ��� � ! 
  �����
� ��� � ��� �����
� � �����	� � � ����� ��� ��� � � � ��� ��� ��-
� ��� � � ��������� ������
����%�
���	����
 ����
�� � ��� � � � ����� � �

� ��� ����� ! ��� � � ��� ����� ! 

�
� ��� ��� � ! ��� � � ��� ��� � ! 

�
� 
����%�
��� � ��
�
 ��� ����� ! � � � ��� ��� � ! � � �

� ����
�������� ��� � ����� �����
� ��� ���%� ��� ���
� ��� ���	��� ! � ��� � � ��� ������� ! 


� ����
�������� ����� � ��� 
���������� ���%��� ��� ��� �����	� �����
� �����%� ! � � � � � ������� ! 


� ����
�������� ����� � ��� 
���������� � � �
� � �������
� ��� 
�������� ! ��� � � � ��� 
�������� ! 


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

�� ����
��������

����%�
�
� ����
�
 � ����
�� ����� ! � � �
� � � � 
���������� � �	� � ����� �����

����%�
�
��� ! � ��� � 
����%�
����� ! 
 
����%�
��� ! �


����%�
�
��� !)� � � � 
����%�
����� ! � � � � � 
����%�
��� � ��
 -
� ��� ������� ! � � � � ������� ! � � �

�����%��� � �	��������
 � �
� ��������� � ��� !
� ���
��� 
 �%� 
�� ��� !
� ��� ��� �
� !)� �
�

� ��������� � �

������������ � � ����� ��
�� ������� � � ��� � ��� � � � 
���������� � � �����
� ����
�������� ���%��� ��� ��� �����	� ����� 
	��� � � � 
���������� � ��� � �%� ������� 
	��� �

kIkml�n5o7p3q3r



gm� � 
�" 
������M���������
	���� ��
 "3�	� � 
3� 
 �����������Z�����5���������3����	��Z������� � �,������� � ���Z�

� ����
�������� ��� � ����� �����
� ��� ���%� ��� ���


����%�
�
� � ! � ��� � 
����%�
��� � ! 
 
����%�
��� ! �
� � � �����%����� � � � � � � � � ��� � � � 
���������� � �


����%�
�
� � !)� � � � 
����%�
��� � ! � � � � � 
����%�
��� � ��
 -

� � � �����%����� � � � � � � � � ��� � � � 
���������� ���

����%�
�
��� ! � ��� � 
����%�
����� ! 
 
����%�
��� ! �


����%�
�
��� !)� � � � 
����%�
����� ! � � � � � 
����%�
��� � ��
 -

� � � �����%����� � � � � � � � � ��� � � � 
���������� � �

����%�
�
� � ! � ��� � 
����%�
���	� ! 
 
����%�
��� ! �


����%�
�
� � !)� � � � 
����%�
���	� ! � � � � � 
����%�
��� � ��
 -

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

����%�
�
� ! � �
� � 
������
��� ! 
���� 
����%�
����� !)� �
� 
����%�
�
� � !)� � �


������
����� ! � �
� 
����%�
���	� !)� �
�


����%�
�
� ! 	���
 �
� ��� � � � �
� ! � �
�

��� ����� � � � ��� ��� ��� � *�*

� � � c� : d�i <Zd [ f -�/ 3 ^ Y h�^/a g - a _`d7/ eM^ Y [ ^]_`h Y aPc^/^]i
< xre¯´µv}ln|¬q°£ s � ¨e�±�o�s}t~l{v^xÁq{s^x�� ¨e�e¯sS§}e���q{e�|3lnx�|1t � o��	t1lwvmx�| � e�� b�� v^xrvmf ¨e�t � s}�}e O¹����Q°¶7vmxÁ� ¨e�x ce � epq{e�|

¸8� b lwe � |3» � e�qnsut1l¹´B| csH� b s}±�ore#z � vr��e�|¥|~e?o � ©8¾-vmo�|�sS§}v^x�|+f#e�|¥o �r¨e(qns � o �r¨e�e � £ e�� ¨e���o�t~l{v^x��^qwvm��suq{e � e
qns f ·e�f#eKs^z�zrq{l{��sut~l{v^x e�� ¨e���o�t ¨e�e�|¥o � t � v^l{|Ys � � b lwt1e���t1o � e�| � l # ¨e � e�xmt1e�|�¶ |1o � o�xd¶ � e�o��d¶�e�tY±�o�s}t � e
z � vr�	e?|1|1e�o � |U»�g^Ä�©
»�vmf#f#e�q{e�| � o ��¨e�e�| � £ e	� ¨e���ort~l{v^x � e�|¯x�Å(o � | � £ e�xmt ��¨e�e�| �½|1v � t~l{e�|p��v �¥� e?|1z�v^x � e�xmt cs � e?|¯s}��� ce?|

¸8� b lwe � |#z�v^o � xrv}t � e�s}z�zrqwln��s}t~l{v^xd¶�e�q{q{e�|<xd£ v^xmt�z�s^| ¨e�t ¨eYz � l{|1e�|�e�xº�	vmf#z�t~e���s � e�q{q{e�|#xreH|1v^xmt#z�s}|
|1l{�^xrlw¸���s}t~l{§}e?|�©�¢¦x�e$#]e�t�¶ � s^x�|4q{ep��s}| � oKt~e�f<z�| �r¨e�e�qD¶rq{e�|-e�xmt �r¨e�e?|��u|~v � t1lwe?| � e(tÀ�rz�e#��s^f ¨e � s�¶ ¨e?� � s}x
|1v^xmt���e?s}o���v^o�z�f#v}lnx�|�l{f<z�v � t1s}xmt1e�|�e�t�z�s � ´µv}ln|�xd£ l{xmt~e � §�l{e�x�x�e�xmt�z�s}|�±�o�s}x � qwe?|�l{f<su�^e�|�|1v^xmt z ��·e�t~e�|� s}x�|yq°£ o�x � e�| � e?o���t¥s}f<z�vmx�|4f ¨e?f�v^l � e � o 
~´ � s^f#e�� � s^����e � ��±�orl �r¨e�s}qwln|1e+q°£ s^��±�orln|~l{t~l{v^x7©ª e�| � o �r¨e�e�| � £ e�� ¨e���o�t~l{v^x�|~vmx^tdlnx � ln±�o ¨e�e�| � s^x�|dqns � e�or��l ce?f�e ��v}q{v^x�x�e � o¬t1s^�rqwe?s}o3�r© ª syt � v^l{|1l ce�f#e
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�� �%�ug2� ��� © ª sKz�e � t~e � £ e	¼���s^�	l{t ¨eY|1e�|1l{t1oreHs}o xrl{§}e?s}o � e?|p��v^f<fpo�x�l¹¤
��sut1lwvmx�|-lnxmt~e � ¤Àz � v���e�|¥|~e?o � |�©8« qnsY¸�x � e#��e�|3f#e�|¥o � e�|�¶�q°£ s}qw�^v � lwt b f#e#z�e�o�t ·e�t � e � e�f#ln|�e�xÁ��s}o�|1e<|~l
q{e�|#�	vmxmt � sulnx^t1e�|pt~e�f<z�| �r¨e�e�q�±�oreHqD£ v^x�|�£ ¨e�t¥sul{t(¸�� ¨e�e�|�xreH|1v^xmt#z�s}|#|1s}t~ln|�´Bs}lwt1e�|�© ª eHz�s}|¥|1s}�}e � £ o�xre
lnf<zrqns}xmt1s}t~l{v^x cs¬q°£ s^ort � e-xd£ s(z�s^|³x ¨e?�	e?|1|1lwt ¨e � e-f#ln|~e-s^o¯z�v^l{xmt¦fporq{t~lw¤¿z � vr�	e?|1|1e�o � ¶}o�xre-|1l{f<zrq{e-z b s^|~e� e¬� b s � �}e�f#e?x^t¦e�t � £ ¨e � l{t~l{v^x � e3qwl{e�x�|Ue�t � e(��v^f<zrl{q{s}t~l{v^xHs � o ·e�t � e�e$#]e��	t¥o ¨e�e cs¯� b s}±�ore+´µv}ln|�©ª £ s}qw�^v � lwt b f#e<s ¨e�t ¨e ¨e�§Ss}q{o ¨e#|¥o � � e?o��OtÀ�rz�e�| � £ lnf<su�}e?| � e¯t1s}lwq{q{e���Ä}Ä ���?�}Ä '[o�x 
1��v½�}v^t~e���e�t
o�xre 
~§roreKs ¨e � l{e�x�xre � eO� ·sut1l{f#e�xmt ��© ª e�| � l0# ¨e � e�xmt1| �r¨e?|1o�qwt¥sut1|<vm�rt~e?x�o�|�s}z ��ce?|¯� b s}±�ore ¨e�t1s^z�e � o
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ª e(��ort � o�t � sS§½sul{q7z �r¨e�|1e�xmt ¨e � s}x�|-�	e � s^z�z�v � t¦��v^x�|1l{|1t1s}lwt cs<f#v^xmt � e � ��v^f<f#e�xmtUq{s<f ¨e�t b v � v^qwv}¤
�^lwe¯« ­ e�t3q{e#q{v}�^l{��lwe�q�jm�rxr¡�¢ �Oz�v^or§½s}lwe?x^t3s}l � e ��csHqD£ l{f<zrqns}xmt¥sut~l{v^x � £ suq{�}v � l{t b f#e?| � e<t � sul{t~e�f#e?x^t� £ lnf<su�}e?| � e�§½s}xmt¬|�£ e	� ¨e?��ort1e � e?xKt1e�f<z�| �r¨e�e�q°©�«4¸�x � £ l{q{q{o�|1t � e � q{e�|¬sS§½s}xmt1s}�}e�| � e#qD£ s}z�z � vr� b epx�v^o�|
sS§^v^x�|y� b v^l{|1l7o�xre(s^z�zrq{l{��sut1lwvmx���q{s^|1|1l{±�ore¬e?x�t � s}lwt1e�f#e�xmt � £ lnf#s}�}e?| '�qns � ¨e�t1e��	t1lwvmx � e(�	vmx^t1v^o � |�©�»�e
±�orl x�v^o�|¬lnf<z�v � t¥sul{t�ln�	l x7£ ¨e�t1s}lwt¬z�s}|¬q{e�|3z�e � ´µv � f<s}x���e�| � e<qns � ¨e�t1e��	t1lwvmx � e¯��v^xmt~vmo � |�e�qwq{e	¤Àf ·e�f#e}¶
f<s}l{|Uzrqnort ·v}t4q{e�|¦´Bs^�	l{qwl{t ¨e?|Us}z�z�v � t ¨e�e�|yz�s � qwe3q{v}�^l{��lwe�q � £ sul � e cs<qD£ lnf#z�q{s^x^t¥sut1lwvmx � £ o�x�t1e�q[s}qw�^v � lwt b f#e� e�z �r¨e?|~e?xmt1sut1l¹´ � o�t � s}lwt1e�f#e�xmt � £ lnf#s}�}e?|¦��s}|Ue�tyf#v½�^e�xHxrlw§^e�s^od©ª v � | � e�q°£ lnf<zrqns}xmt1s}t~l{v^x � £ o�xpt1e�q�suq{�}v � l{t b f�e�v^x�e�|1t���v^x�´ � v^xmt ¨e cs�zrqno�|~l{e�o � |�z � v^�rq ce?f�e?|�© ª eUz � e	¤
f#l{e � �	vmx��	e � x�e-qnspz�orln|¥|1s^x��	e � e¬��suqn��o�q8x ¨e��	e?|1|¥sul � e-z�vmo � qD£ e	� ¨e?��ort1e � e�x � e�|¥z�e��	t¥s}xmt¦qwe?|¦��v^xmt � sulnxmt~e?|
t1e�f<z�| �r¨e�e�q°©�Î ¨e�x ¨e � s}qwe?f#e�xmt(o�xre�|~v^q{o�t~l{v^x f#v^xrv}¤¿z � vr�	e?|1|1e�o � xd£ e�|1t#z�s^|�|¥o�¼�|¥s}xmt~e^©[¡�eHzrqno�|<o�xre
|1v}qnort1lwvmxÁfpo�qwt1l¹¤Àz � v���e�|¥|~e?o � e�|1t3z�s � ´µv}ln|�l{f<z�v^| ¨e�e#qwv � |¥±�od£ v^xKe?|~t3��v^xmt � sulnxmt�¶dz�s � e��re�f<zrq{e}¶ cs � ¨e�qwv}¤
��suq{l{|1e � �	e � t¥sulnx�|�t � sul{t~e?f�e?xmt1|¬z ��ce�| � e�|3��s}zrt1e�o � |-e�t � e�|3s^�	t~l{v^x�xre�o � |�©�¡¬s}x�|�q{e�| � e?o��Á��s^|�v^xKe?|~t
��v^x � orlwt cs �r¨e�|1v^o � � epq{e¯z � v^�rq ce�f#e � e<q{s�z�s � s}qwq ¨e�q{ln|1s}t~l{v^x � e<q°£ s}qw�^v � lwt b f#e}©[»�e�qns���v^x�|1ln|~t1e<z � e?f�l ce�¤� e�f#e?x^t cs�f#e�t~t � e�e�x ¨e�§�l � e�x���e3qwe?|-vmz ¨e � sut1lwvmx�|Uz�v}t~e?xmt~l{e�q{qwe?f�e?xmt+z�s � s}qwq ¨e�q{ln|1s^�rqwe?|�¶���e���l � ep´Bs !�	vmx�q{s
z�q{o�|<lnx � ¨e�z�e�x � s^xmt~e�z�vm|1|1l{��qwe � e�|¯s^|1z�e���t1|<f<sut ¨e � lwe�q{|�© � l{e�xº| ·o � z�s � q{s |¥orl{t~e�lwq4|�£ su�}l{t � £ e���zrqwv^l¹¤
t1e � �	e#z�s � suq{q ¨e�q{l{|¥f#e(z�v^t~e�xmt1lwe�q e?x�´µv^x��	t~l{v^x � e�| � e?|1|1v^o � ��e�|4f<sut ¨e � l{e�q{qwe?| � v^xmt�v^x � ln|¥z�vm|~e�t~v^o�t+e?x� e�|¥z�e��	t¥s}xmtyqwe?|U�	vmx^t � s}l{xmt1e�|¦t~e?f#z�| �r¨e�e�q°©ª £ s^z�z � v�� b e���q{s^|1|1ln±mo�eH��v^x�|1l{|1t1s^xmt cs f#e�t1t � e�s}o z�v^l{xmt�o�xÌsuq{�}v � l{t b f�eHe�xÌf#v^x�vu¤Àz � vr��e�|¥|~e?o �
z�orl{| cs t~e?x^t1e � � eKqweOz�v � t1e � |¥o � o�x�eÁs � � b l{t~e���t1o � e�fporq{t~lw¤Àz � vr��e�|¥|~e?o � e�|1t � lw¼��	l{qwe cs f#e�t~t � eKe?x
Å(o�§ � e���s � e�q{qwe � e?f<s}x � e^¶ csÁqnsK´µv^l{| � e�z�s � s}qwq ¨e�q{ln|~e � � l � e?�	t1e�f#e�xmt#qD£ suq{�}v � l{t b f#e�e�x ´µvmx��	t1lwvmx � o
f�orq{t~lw¤¿z � vr�	e?|1|1e�o � ®Dv^x!z�e � � � e¯�	e�t~t1e�f#s^xrl ce � e#��e � t1s}l{x�| � e�� �r¨e�| � e¯q{l{��e � t ¨e#f#ln|3e�x ¨e�§�l � e�x��	e¯z�s �
q{e�z�s � s}qwq ¨e�q{ln|1f#e�z�v}t1e�xmt~l{e�qµ²)¶ e�t � e�|�£ s}|¥|1o � e � ±�ore¯q{e�|(��v^xmt � sulnxmt~e?|+t1e�f<z�| �r¨e�e�q'|1v^xmt(|1s}t~ln|�´Bs}lwt1e�|¬e?x
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e�� ¨e���ort1s^x^t3q°£ suq{�}v � l{t b f#e¯e�x0t~e�f<z�| �r¨e�e�q�|1o � qweHfporq{t~lw¤Àz � vr��e�|¥|~e?o � �	ln�rq{e}©'»�e�qnsK�	vmx � orl{tp� ¨e�x ¨e � suq{e	¤
f#e?x^t cs � e�|3t1e�f<z�| � e � ¨e�§^e�q{v^z�z�e�f#e?x^t¥|¬t ��ce�|¬q{v^x��^|3��s � q{s�f#ln|~e�s^o z�v^l{xmt3e�|1tpz�s � t1l{��orq{l ce � e?f#e�xmt
��v^f<zrq{e	�re�e�x�fporq{t~lw¤Àz � vr��e�|¥|~e?o � ©�»�e�qns#e�|1tUz � lnx���l{z�s}qwe?f#e�xmt � ·o cs#qns � l #8¸���orqwt ¨e � £ v^��|1e � §}e � o�x ¨e�t1s}t
�^qwvm��suq�q{v � | � £ o�x�eUe	� ¨e���ort~l{v^x � ln|~t � ln��o ¨e�e�z�v^o � qns}±�ore�qwq{eylwq�´Bs^ort�� ¨e � e � e�¼¯��s}��e�f#e�xmt�qwe?|�t � s}x�|~´µe � t1| � e� v^x�x ¨e�e�|(®D�	vmf<fpo�xrln��s}t~l{v^x�|4l{xmt~e � ¤Àz � vr�	e�|¥|1e�o � ¶�|~�rx�� b�� vmxrl{|¥sut1lwvmx�|�¶�z�s � t1s}�}e � e � e?|1|1v^o � �	e?|¬©�©�©)²)©7jml
q°£ suq{�}v � l{t b f#e(xd£ sYz�s^| ¨e�t ¨e(��v �¥� e?�	t1e�f#e�xmt-z�s � s}qwq ¨e�qwln| ¨e}¶r�u£ e�|1t�¤ cs½¤ � l � e(|1l q{e � ¨e���v^o�z�s}�}e3� b v^l{|1l su¤¿z � l{v � l
x7£ e?|~t-z�s}|4�rl{e�x�s � s}z�t ¨e cs¯q°£ s � � b lwt1e��	t¥o � e(�	ln�rqwe^¶�±�ore(��e�q{qwe�¤¿��l |1v}l{t4�	v^f<zrq ce�t~e�f#e?x^tUlnf<z�vm| ¨e�e}¶�v^o�|~v^lwt
z�s � t~l{e�q{qwe?f�e?xmt�lnf<z�vm| ¨e�eO®°|~e?orq{e�f#e�xmt<qwe�tÀ�rz�e}¶ f<suln|<z�s}|<q{e�xrv^f�� � e � e��	vmf#z�v^|¥s}xmt¥|)² ¶�|1lUq{e�|1�r|�¤
t ce�f#e � e+��v^f<fpo�x�l{��sut~l{v^x�|³lnxmt~e � ¤Àz � vr��e�|¥|~e?o � xd£ e�|1t¦z�s}|¦�	v b¦¨e � e�xmtU®Blnxmt~e � ¤À�rq{v���su�^eS²)¶mz�vmo � z�s}|¥|~e � � o
��v^x�|1t1s}t � £ o�x�f#s^or§½suln|7´µvmx��	t1lwvmx�xre?f�e?xmt cs+o�xreyxrv^or§^e�q{qwe�§}e � |1lwvmx � e¦qD£ l{f<zrqns}xmt¥sut~l{v^x�|~e¦�	vmf#z�v � t1s^xmt
��v �¥� e?�	t1e�f#e�xmt�¶mo�xre¬z b s^|~e � e�f#ln|~e¬s}oYz�v^l{xmt¦t ��ce�|³qwvmxr�^ore+e�|1t�� ¨e�x ¨e � suq{e�f#e�xmt'x ¨e?�	e?|1|¥sul � e^© < xHs}o�t � e
z � vm�rq ce�f#e�|~e�z�vm|~eH±mo�s}x � q{e���v^f<z�v � t1e�f#e�xmt(e?|~t#�	v �1� e���t3e�x t1e � f�e?| � e�§½suq{e�o � |(e�t � £ v � � � e � e�|¨e�§ ¨e�x�e�f#e�xmt1|'f<s}l{| ±�ore+qwe?|³��v^xmt � sulnxmt~e�|�t1e�f<z�| �r¨e�e�q�x�e+|1v^xmt z�s}| � e?|1z�e���t ¨e�e�|�©uÍÀq�´Bs^ort³s}qwv � | z � vr� ¨e � e �cs � e�|4f#v � lw¸���s}t~l{v^x�|4|¥o � qns¯z�s � s}qwq ¨e�q{ln|1s}t~l{v^x � e3qD£ suq{�}v � l{t b f#e^¶�§}v^l � e¬qwe(f#v � lw¸�e � z � v}´µv^x � ¨e�f#e�xmt�¶rlwq
´Bs^ort4s}o�|1|1l7f#v � l¹¸�e � qD£ s � � b l{t~e?�	t1o � e^©���x�|1e � e�t � v^or§^e�s}qwv � | � s^x�|yq{s¯|1l{t1o�s}t~l{v^xHz �r¨e�� ¨e � e?x^t1e}©
« ­ e�t³jm�rxr¡�¢ �d¶}z�v^o � z�s}qwq{lwe �4cs+��e�|�lnx��	vmxm§ ¨e�xrl{e�xmt1|�¶Sv�# � e?xmt t � v^l{|'��s � s}�	t ¨e � ln|~t1l{±�ore?|7lnf#z�v � t1s^xmt~e�|

|�£ s}z�z�o��^s}xmt |¥o � o�x<´µv � f<suq{l{|¥f#e4o�xrlw¸ ¨e}¶m�	e�q{orl � e?| � � s}z b e�|U®Dt � s}x�|~´µv � f<sut1lwvmx�|)² e�t � e?|³��suqn��orqn|4®°� b e	¤
f#lnx�|�¶7��vmo��	q{e�|¬� � l{t~ln±mo�e�|<©�©�©¥²�±�od£ v^xÁz�e�o�t3qwe?o � s}z�zrq{ln±mo�e � © a v^o�t � £ s^��v � � ¶dqnsH|1z ¨e��	lw¸���sut~l{v^xKe�t¬q{s
§ ¨e � lw¸���sut~l{v^x � £ s}qw�^v � lwt b f#e cs�q°£ sul � e � e�� � s^z b e�| ��v}t � e � vmx�x ¨e�e�|-��v^x � lwt1lwvmx�x ¨e?| � e�|¥z�e?�	t¥s}xmt-qns�| ¨e�¤
f<s^x^t1l{±�ore � e?|�q{s^xr�^s}�}e?|�|1�rx�� b�� v^xre?|�¶ � £ o�xre4z�s � t�qnsuln|1|1e�xmt'zrqno�| � eUq{l{��e � t ¨e¦±�o�s^x^t cs�q°£ e���z � e?|1|1l{v^x � o
z�s � suq{q ¨e�qwln|¥f�e+®Dz�v}t1e�xmt~l{e�qµ²�e�t � £ s}o�t � e4z�s � t'z�e � f#e�t1t~e?x^t � £ ¨e�§�lwt1e � qwe?|'e �¥� e�o � | � eUf#s^or§½suln|~e?|'f<s}xrlnz�o�¤
qnsut1lwvmx�| � e�|¦§½s � lns}�rq{e�|¦sulnx�|1l]±�ore¬q{e�|¦e �¥� e�o � | � e¬��v^x���e�zrt1lwvmx�q{v}�^l{±�ore?|�¶ � ore?|¦z � lnx��	lnz�s}qwe?f�e?xmt cs#o�xre
f<s^or§½suln|~e-|¥z ¨e?�	lw¸���s}t~l{v^x � o��	v^xmt �?·v^qwe^© ª e?|�f#v � ce�qwe?| � £ s � � b l{t~e���t1o � e�|³��s � s}��t ¨e � ln| ¨e�e?|�s^o¯��vmxYxrl{§}e?s}od¶
±�oreYqD£ v^x ort1lwq{ln|~eHz�vmo � ¨e�t~ln±�ore�t1e � q{e�� � s}z b e � eYq°£ suq{�}v � l{t b f#e}¶ z�e � f#e�t1t~e?x^t � £ e$#]e��	t¥ore � � e?|p� b v^l¹�� e � l{|1t � ln��ort~l{v^xHe�t � £ v � � v^x�x�s}x���e�f#e�xmtUs}o�f<s½�rlnfpo�f |~t¥sut~ln±�ore�|-�	v^x � orln|1s^x^t cs � e?|4|¥o � ��v ·ort¥|yt ��ce�|
´Bs}l{��qwe?|�q{v � | � e+q°£ e	� ¨e���ort~l{v^x�t~e�f<z�| �r¨e�e�qD© ª e�� b v}lw� � e � ln|~t � ln��ort1lwvmx�|¦e�t � £ v � � v^x�x�s^x��	e?f#e�xmt1| � �rx�s½¤
f#ln±�ore�|�xd£ e�|1t�ort1lwq{ln| ¨e#±�orepq{v � |1±�od£ l{q e?|~t+l{x���v^xmt~vmo � x�s}�rq{e � z�s � e	�re�f<zrq{epq{e<� b v}lw� � e�|¬� � s}x�� b e?| � e
��suqn��orq �	v^x � lwt1lwvmx�x ¨e�e�|¦e�|1ty´Bsul{t-s^oHf#vmf�e?xmtUv^oHqwe(��v�v}q ¨e�e?x � e(�	v^x � lwt1lwvmx�xre?f�e?xmtUe�|1t-�	vmx�x�od¶��u£ e�|1t�¤csu¤ � l � e3qwv � | � epq°£ e�� ¨e���ort~l{v^xd©�¡+epz�q{o�|�¶]�	e�qns�z�e � f#e�t � £ e$#]e���t1ore � � e�|-z �r¨e�§�l{|1lwvmx�| � ep��v^f<z�v � t~e�f#e?x^t
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Unit é de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS L �ES NANCY
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