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D]BEV�hIxJe^RB.BKD�FXJM^RSMD|QTSrIKJMQf`TtxJM^RSMDK��BEV &�PcJMVWFHS &�PsB�J JMPRDKdBKVRIE`aJ)^RB��cPsF]PcJuhIwjJMS VRJ � 
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dgqm�mnKh��mn<qmpo���vh{�mn;�mn;n<p·rthk��dgpi�nK�m� ��n<l�nbqsr[n;�mn"�bn<lodm��¸�º�hPqmdP����fY� r[n r[nbl�fDdx����q�¥hkfD� y dm}$#xn;h��hklo�g�ml�hQdk� ¨{hkl���¥hkq y ��h��vhD�m��p·r[l���
m�m�·wykzhkdQ�mn �mn<podgl���n<f'�mn<j�n<q��mn<lK��dDr[hkf�h{q
�mdD�md�po��por�n<fYhh ��hkl��g��l[h� -�vh�
vhkq��vh �mnYn<por[hk�mdgp�rthkf%
 �n<f �mn<j�n<q��mn<lm�h�} cedgf?h ¨{hklo�·¥hkq y ��h8�vh �mnbp�dgl�¢�mn<fJ¸�º�h��mdQp���por�n<fYhPhkjml�nbp�nbq¤r[h��vqmdP����fD��r[nV�mn'&)( * �m�mfYh��mn<podgl��mnbf fYh y lodgp y �dgjm� y h�n��hklo�g�ml�hK�vh+
vhkqm�vh^�mnGn<p·rthk��dgpB��qm�mnbj�nbqm�mnbq¤r�nu��d r[hkf�h{q
�md;�vh y hk��n<��hD���x|<� },� h{��pBl�n y n<qsr�n�¢fYnbqsr[nB�mf n�º r�n<qmpo��¨gdEn<por��m�mdu�vhVlon<po��por���¨ ���mhk�mnB�mn<p·r[nªfYd �mnb��d�� � |b� fYdkpor[lodg�^£¤�mnedgp nbporth{�mdgp
n<p·r[n<q��m���mdkpVr�¥n<f lon<p���por�¥n<q y ��hQq ����hQn £¤�mn�hQdgl����gn<f ��n<por�n y dgfDj�dgl·rthkfDn<qsr�dPn<porv�hY�����shk��d�-hkp
y dglol�nb��h�wy{zdgn<p �mn���dgqm�gd hk� y hkq y nYqvh��mn<podgl���n<f �/.s�²� } ¡unbporth p�nxwy{zhkd ¨{hkfDdgp�hkjml�nbp�nbq¤r[hkl��mfn<p·r[�m�md2hk�m� y ��dgqmhk� p�d�
�l�nih�qvh{r��ml�n���h �mdkpWn<p·rthk��dgp�n<��nbr�l ¥dgqm� y dgp qmd fYd �mn<��d ��n��Eq��mn<lop�dgq|�� y dgf y dgl�lon<��h�wykzdgnbp��mnD��dkqm�gd�hk� y hkq y nk}10ªh{fYdgp y hk� y �m��hkl;d y d nb¸ y ��nbqsr[n���nDr�l[hkqmpofY��p�p zhkd
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� } |���dx�mnb��dQ�mn^�Eq��mn<lop�dgq/|�� y dgf'cedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n���¡Vd4¨gdgpu�Vnbp��m� rthk��dgp À |
�mn<p·r[n�fYd �mnb��d�n�fYdgp·r[l�hklP£¤�mn dkpYnbporth{�mdgpDn<por�n<qm�����mdgpb�¹d�
�r����mdkpQh{r[l�h4¨ �nbpY�md y �h{� y ����d �mdn�ºxj�dxnbq¤r�nW�mn����shkj��mqmd4¨	���x|<� �vr�¥nbf'r�l[hkq�p�fD��r{¥h{q y ��h�f �h ºx��f�h�� �b­���¯����«|g}
	Vr���������h{qm�mdQn<p·r[n��dgl�fYhk����p�fDdQfYdkpor[l�hkl�nbfYdkpE£¤�mnPdi¨{hk��dkl y l<�� r�� y d�­ µ�� ¼¾�g¯unbq y dkq¤r�l[hk��d�qmhil�nb��nbl<¥nbq y ��h � �x|b��mn<j�n<q��mn �mn �mfYhu��dglof�hEnbp�j�n y ��hk�m�mhE¨kh{l��·¥h{q y ��hu�vhK�m��por�l���
��m�owy{zhkdK»Q¦o§ �sq zhkdKp�nbqm�md^j�dglor[hkqsr[d�mfYh y hkl�h y r�n<l<�� por�� y hP�mq���¨gnbl�p�hk� �mdQfYd �mn<��dm}

�������� ���������������! "�$#%�'&)(+*,�.-"/0�1-"-�2*3�

� y d nb¸ y ��n<qsr�n2�mn r�l[hkq�p�fD��p�p zhkd�dg� r[l[h{qmp�fD��r ¥hkq y ��h �b­���¯Q�md�fDdx�mnb��d �mn2�uqm�mn<l�¢p�dgq y dgf �mnbp�dglo�mn<f q zh{d y dgl�lon<��h y ��dgqvhk�vhPh{jml�nbp�n<qsr[hD�mf#�mn y hk��fDn<qsr[dQn½º�j�dgqmnbq y ��hk� y dkf#d
y dgfDjmlo��fDn<qsr[d �md�po��por�n<fYh%&/}R� p·r[nKlon<p�����rth{�mdm� £ ��nK��dg� �mn<fDdgqmp·r[l[h{�md�j�dgl!4 p �m���C�65{~{� � n<p·r �h�mnih y dglo�md y dgf?h jml�nbp�nbqCwy h2�mnYn<p·rthk�mdkp�n�ºxj�dgqmn<q y ��h{��fDn<qsr[nD��d y hk�����<hk�mdgp^qmnbpor[n�p���p·r[nbf�h�}
0ªhkfDdgp y hk� y �m��hkl d y dxn�¸ y ��n<qsr[n �mn r[l[h{qmp�fD��pop zhkdKjmhkl[hEnbpor�n p���p·r[nbf�h y dgf��mn<podgl��mnbf y dgl�lon<��h²¢
y ��dgqvhk�vhY��r[�������<hkqm�mdD�mf'��dgl�fYhk����p�fDdQ�mn�fYh{r[lo��� �mn�r[l�hkqmp·��n<l<¥nbq y ��h�} cedgqmpo���mnbl[hklon<fDdgpK�mfp���por[nbf�h y dgf qK��mfDn<l�d���q�¸vqm� r[d8�mnDp��� r[��dkp<�37�* 8$9:8 * } 0ªhkfYdkp y dgqmpo���mnbl[hkl;rth{f%
 �n<f£¤�mnuq�dgp�podWp���por�n<fYh nbpor �h �m��¨ ���md�nbf�r[l<¥n<pªjvhklor�n<p y ���odkp �vh{fY����r[dkqm��hkq�dgp(j�dx�mnbf�p�nblenbp y lo��r�dgp
y dgfDd�� À |<���
;=< ¼ >�?
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;R\ ¼ >]?+C@

>�? S V
< �b­^� 9 ¶�8Z9WG)|D�UG_� 9J7 |^¶�8K9�� ¯HM &`G)|�8K9O8 *ba ­ � } |²¯

�KpEp�n���h�� nbqsr[l�nWdgpEp<�� r[��dgpE�Dn & r[n<fDdgpud�fDdx�mnb��dY�mnW�uqm�mn<lop�dgq }'��l�n<p·rthkqsr�n��mdipo��por�n<fYh
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� } |���dx�mnb��dQ�mn^�Eq��mn<lop�dgq/|�� y dgf'cedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n���¡Vd4¨gdgpu�Vnbp��m� rthk��dgp À �
�n y dkfYj�dgpor�d��mn;�mdk��p y dgqm�m�xr[dglon<pGj�nblo��nb��r[dkpep�nbf#�mnbp�dglo�mn<f�} �Kp hk��r�dxnbporth{�mdgp �mn ;=< n ;R\p zhkdQdgq��vhkpG�mn��e��d y�� £¤�mn^j�dx�mnbf p�nblGn<p y l�� rthkp y dkfYd
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>
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� A §	� > M 7�* 8Z9 N | M ­ � }��g¯
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>
¼ ��� §	� > G�
�� A §�� > M &0G�|�N 9 8 *ba ­ � } ~s¯

� nKh y dgl���d y dkf#h��B£ } ­·|g}��k~s¯B�vh�ponxwykzh{d�|g}�~x}�|;h�hkfDjm��� r[�m�mnG�vh ���mqCwykzh{d��mnKdgq��vhWqmdgp p��� r[��dkp
& G�|Vn & G��En<p·r �h^l�nb��h y ��dgqvh{�vh y dkf¾hkpBhkfDjm��� r[�m��n<p(qmdkp p��� r���dgp � n;|Vh{r�l[h�¨B�n<pB�md^jmlodx�m�xr[d�mn;r[d �vhkpGhkpGfYh{r[lo���bn<p �mn;r[l�hkqmp·��n<l<¥nbq y ��h6�

�� �
S V
Q

�
S V
<
�� ¼:S V <� �

?
<��

� �� � <
���
�� ­ � } � ¯

dgqm�mn��
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� �n�d�jmlodx����r[d��vh{p;f�h{r�l����<n<pE�mn�r[l�hkqmpo��nbl<¥nbq y ��h�}%# �

mpor���r��m��qm��d8hkp
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´ hkl�h�n<p y l�n�¨gnblEh � £ } ­ � }*)g¯ ��n;dg��r[l�hW��dgl�fYh�¨{hkfDdgpe��nb¸vqm��lGhkp¹pon<�g�m��qsr[n<pGfYh{r[lo���bn<pG¬G­ ®�¯ n+ ­ ® M &2¯9�
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� } |���dx�mnb��dQ�mn^�Eq��mn<lop�dgq/|�� y dgf'cedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n���¡Vd4¨gdgpu�Vnbp��m� rthk��dgp À ~
	Vr���������hkq��md�n<p·rthkpGfYh{r[lo���bn<p j�dx�mnbfYdkp n<p y l�n�¨gn<lV� h y ����fDn<qsr[nKhkpG���mnbq¤r����vh{�mn<pVhPp�nb�g�m��l��

�� ��� §�� G� 
� A §	��FG� 

�� ¼ ¬G­ ®m¯ ��  

�
��
M ­ � } ¿ ¯

�� ��� §	�$ S V Q#" G 
�� A §	�$ S V Q#"��� §	�$ S V <%" G 
�� A §	�$ S V <%"
�� ¼ + ­ ®BM & ¯�¬G­ � ¯ �� 


�
��
a ­ � } À ¯

0ªhkfDdgp p��

�por[� r[�m��l n<p·rthkpG�m�vh{p ��m� r[��f�hkp ���mnbqsr[���mhk�mn<p qmh1� £ } ­ � }*)g¯½�
+ ­ ®BM &2¯o¬G­ � ¯ �� 


�
�� ¼&�

S V
< ¬V­ ®m¯ ��  

�
��
M ­ � }�| � ¯

n^f��m��r���jm��� y hkl r[d �vhQhDnb£ �mh�wykzhkdDj�dglV¬G­ ®m¯ A < + ­ ® M &2¯ A < jvhkl�hPd�
�r[nbl�� 

�
�� ¼���­ ®BM & ¯ ��  

�
��
a ­ � }�|g|4¯

� qmd4¨{hDfYh{r[lo���K��n^r�l[hkq�po��n<l<¥n<q y ��h���­ ®BM & ¯ej�d �mn;p�nblunbp y l���r[h y dgfDd
�Y­ ® M &2¯ ¼ �� � §	�$ S V <%" �

� � A §	�! S V <%"
�� ¬G­ ®�¯ A < � S V < ¬G­ ®�¯Ha ­ � }�|²�k¯

´ hkl�h y h{� y ����hklofYdgp^h�r[l[h{qmp�fD��r ¥hkq y ��h�qG�dgp y dgqmp����mn<l�hkfDdgp�d n<���n�r[lodgqNfDd4¨gn<q��md{¢ poni�mn 7"*h{rx�n * y dgf¾nbqmn<lo�g��h���¼ � � y dgp ­ ®m¯½} ¡ud^r[lon y �mdT9 ¶ &:G/|Gpv�d n�ºx��p·r[nbf¾dgqm�vhkpªqvh^�m��lonxwy{zhkdj�dkp���r���¨{h8�mn 9C� ��dg�gd � ¼ � } � l�h	� zhkd n<qsr[lon�hkp�£¤�vhkqsr����vhk��n<p � �;±$�)� Q �n�h r�l[hkq�p�fD��r{¥h{q y ��h
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� } |���dx�mnb��dQ�mn^�Eq��mn<lop�dgq/|�� y dgf'cedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n���¡Vd4¨gdgpu�Vnbp��m� rthk��dgp À �
�b­Y�W¯e�mdYpo��p·r[n<fYh�},	Gr[�������<hkqm�mdPhE� £ }�­ � } |g|²¯ j�d �mn<fDdgp n<p y lonb¨gnbl��b­Y�W¯ y dgfDdQp�nbqm�md

� �b­Y��¯��{¼`� 7 � Q < ­ ®BM & ¯
� <�Q ­ ® M &2¯ � < < ­ ® M &2¯ G � Q Q ­ ®BM &2¯�� Q a ­ � }�|4~g¯

0ªhkfDdgpihkj���� y hklDn<por�n2��dgl�fYhk����p�fDd jvhkl�h y hk� y �m��hkl�hNr�l[hkq�p�fD��r{¥h{q y ��h �b­Y�W¯Yjvhkl�hNdfYd �mnb��d	�mn �Eqm��n<l�podgq�| � y dgf y dgl�lon<��h�wykzdgnbp���n/��dgqm�gd hk� y hkq y nk} 0ªhkfYdkp y dgqmpo���mnbl[hkl8d
�vhkfD��� r[dgqm��hkqmdª�mn<p y lo��r[dGj�n<��h �B£ }¤­�|g}��x|²¯ y dgf hkp�nbqmn<lo�g��hkp �mdgp p��� r[��dkp ¦��C��n<p y l�� rthkp�j�n<��d¹r[l[h�wy d�mdQfYd4¨ ��fDn<qsr�d � l�d��Gqm��h{qmd �/� £ }�­·|g} ~ � ¯ � }!� fYnbp�fDdDj�l�d y n<����fDn<qsr[dQ�mn^qmdglof�h{�����<h�wykzh{d��vh¨{hkl���¥hkq y ��hG��dk� �xr[�������<hk�md�­ »Q¦��G¼$|4¯�} ´ hkl�hur[nblC�mfYh 
�dshunbpor[h	
m�������vh{�mn q¤�mf	�n<lo� y hu��r���������hkfDdgp
y hk��n<��h{p y dgf & ¼ ��� | �	� p<�� r���dgpb} #xn/d �vh{fY����r[dkqm��hkq�d�hkjmlon<pon<qsrthkl hkj�n<qvhkp8nbporth{�mdgp
��d y hk�����<hk�mdgpb��dg�	pon ��h��ªµ 8 �x� qG�dgpPd�
xr[n<fDdgp�p�n<fDjmlon��mf�h�r[l[h{qmp�fD��r ¥hkq y ��h q¤�m��h��b­Y��¯=8| � A Q � } � q¤r�l�n�rthkqsr[d��mqmdPl�nb�g��fDnEnbf�£¤�mn;nbpor�n;p���p·r[nbf�h�h{jml�nbp�n<qsr[hD�mfYh�� hkponKfDnbr �h{��� y h��¤dg�p�n���h�� µ ¶$�x��qG�dkp nbq y dkq¤r�l[hkfDdgp;nbporth{�mdgp y dgf-�mfYh�r[l[h{qmp�fD��r ¥hkq y ��h�f �h ºx��fYh � �b­���¯ � ��|k}
�KpDlon<po�m��r[hk�mdgpQ�mn � �b­���¯ ��¨kn<lop��mpJ� jvh{l[h µ�¼ �Da�� )DM½�Da*)DM½� a 5DM[~2j�d �mn<f\p�n<lDd�
mpon<l·¨kh{�mdgp
qvh�¸v�g��l[h � } |g}�¡u�mfDn<lo� y h{fYnbq¤r�n�qmdgpop�dgp;�mhk�mdgpKr�n<f�j�l�n y ��p zhkd��mn�| � A 
 dk� pon ��h � �b­Y��¯��v¼
� a ÀgÀgÀgÀ }/¡2�dkp�rthkf%
 �n<f?jm��dkr[hkfDdgpWd n�ºxj�dxnbqsr[n8�mn ���shkj��mqmd4¨	jvhkl�h�n<por�n8p���p·r[nbf�h�} ´ h{l[h
y hk� y �m��hkl�fDdgp dYn�ºxj�d n<qsr�n��mn%���ghkjm�mqmd4¨�� ��r[��������hkfDdgp d y dgfDj�dgl·rthkfDn<qsr�d�hkpop���q¤rv�dkr[� y dD�mdjml�d �m��r�d �mn fYh{r�l����bn<pP�mn�r�l[hkqmp·��n<l<¥n<q y ��h �

S V
< �
� ¼�����f

S � C
­�|²± &2¯���dg�.� �

S V
< � � ± � � ��}

� por[nD��dgl�fYhk����p�fDd��m�h���dk� h{jml�nbp�n<qsr[hk�md2qvh�p�n wykzhkd�|k}�~�} |g} �"
mp�nblo¨kni£¤�mnih8� hkp�nY�mn�nbporth{�mdgp
y ����h r[l[h{qmp�fD��r ¥hkq y ��h �nKfYh ºx��fYh���� �b­���¯��X� |g� y dgl�lon<p�j�dgqm��n;n�º�h{rth{fYnbq¤r�n1-hW� hkponK�mnKnbporth{�mdgpn<p·r[n<q��m���mdkpVj�l�nb¨ ��porthQj�n<��d y �hk� y �m��dP�mdQn½º�j�d n<qsr[n �mn����shkjm��qmd4¨�}

	ufYhu£¤�mnbpor zh{d ��fYj�dgl·rthkqsr[nP�nep�h	
�n<l(pon¹dE¨{hk��dkl y l��� r�� y dE�md;jvh{l ¥hkfDnbr�l�dE��n y dglol�nb��h�wy{zhkdµ��B�mnbj�nbqm�mn^�vhP��h{l��g�ml�hW�vhP�mnbp�dglo�mn<f �xr[�������<hk�vh�}C¡un<p·r[n;fDdx��n<��d�hQ��hkl��k�ml[hW�mh��mn<podgl��mnbf
�n y dkq¤r�l�dg��hk�vh�j�n<��hD¨{hklo�·¥hkq y ��hY»D¦����vhi�m��por�l���
��m�owy{zhkd��mnW�mn<podgl��mnbf }^¡Vdir[l�h	
vhk���md�dglo���g��qvhk��mn � dg�ml�h n ��� l[hY���x|<� q zhkd;��dg�mhkqvhk����p[h{�md;p�nGn�ºx��por[nuhk���g�mfYhE�mn<j�n<q���¥n<q y ��h �md;¨kh{��dgl y l��� r[� y dµ��D¼?� y dgfRh�¨{hkl���¥hkq y ��h�»Q¦��idg� p�n8n<p·r[n ¨{hk��dglN�n8�mqm� ¨gn<lop[hk� } � ¸v�k�ml[h � }�� fDdgpor�l[h�d

2%3�465	798:5	;<3>=?8�@1AB3"CEDF�G>HJI 5LKEMNCPORQ



� } |���dx�mnb��dQ�mn^�Eq��mn<lop�dgq/|�� y dgf'cedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n���¡Vd4¨gdgpu�Vnbp��m� rthk��dgp À )
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�<���vhj�dkl y dglol�n<��h�wykzdkn<pG�mn^��dgq��gdQhk� y hkq y nD� �x|b��n<f po��por�n<fYhkp �mqm���m��fDn<q�p���dkqvhk��pb}
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¡unbporth�ponxwykzh{d8¨{hkfDdgp;h{jml�nbp�n<qsr[hkl^hk���k�mf�h{pE�gnbqmn<l�hk������h�wy{zdgn<pK��d�fYd �mn<��di�mnP�uqm�mn<l�¢p�dgq �mqm���m��fDn<q�p���dkqvhk� y dgf���n<p�dkl��mnbf y dglol�n<��h y ��dgqvhk�mhijml�dgj�dgp·r[d8qvhkp^l�n���n<l<¥n<q y ��hkpY���x|g� �g�²�jvhkl�h�d y hkpod 
m������fDn<qmpo��dgqvh{� }1�Bf | ÀkÀgÀ	� ��dgq�� 5	8"5�
 � � )²�ehkjml�nbp�nbq¤r[hkl[h{f?��f�h8jml���fYnb��l�h
�gn<q�n<l[h{�����<h�wykzh{dDjmhkl[hPd y hkpod��{� } � ��n<p y dgqmp����mn<l�hkl[h{f d 
uhkfD����r�dgqm��hkqmd��mn �Eq��mn<lop�dgq q ��f
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dgqm��n �Cn � p zhkdWqK��mfYnbl�dgpª��qsr�n<��lodgpª£ ��nEl�nbjml�nbp�nbq¤r[hkf#lon<poj�n y r[� ¨{hkfYnbqsr[nKh{pej�dgp��·wykzdgnbp��8n���mdgpBp<�� r[��dgpBqmd�j���hkqmd�}!8 � � M���9 ¶��nu�mfYh;qmdkr[h�wykzhkd jvhkl�h ��qm�m� y hkl £¤�mnEh podgf�h2�n ��n<� rth;p�d�
�l�ndgpej�l���fDn<��l�dgp ¨ ���b��q
��dgp nE¦o§ � �nEhWnbqmn<lo�g��h �md�p<�� r[dkp;­���M � ¯�}C� hkfDjm��� r[�m��nV��n"�mdgjmj���qm���P�nKh�mqm���vhk�mn^�mn^n<q�n<l��k��h�} �KpEh{��r[dglon<p���� ) � y dkqmp����mn<l�hkf £¤�mn dYpo��por�n<fYh�r[n<f'hP��dglof�h��mn �mfYh��dgq��shD� hk� º�h y dgf-hi�m��l�nxwy{zhkd���f��m��r�d�fYhk��dklu£¤�mnQhi�m��l�n wykzhkd	� }T	Vf-n½º�nbfYj���d������mpor�l[h{r���¨kd�mn<p·rthP�gnbdgfYn�r[lo��h�j�d �mnKp�nbl¹¨ ��por�dPqvhQ©C����} � }�)x}!� n<p·r[�m��dD��d�
uhkfD����r�dgqm��hkqmd^�mn;�Eq��mn<lop�dgq
n<f �mf�h �gnbdgfDnbr[lo��he£¤�vh{p�� ¢ �mqm���m��fDn<qmpo��dgqmhk� y dgfDd n<por[hW­��mfYhe� hk� º�h & � + y dkf & ¶ ¶ + ¯��dg�gd�
 �onbr[du�mnB�gl[h{qm�mnª��qsr[nbl�n<pop�nªqvhG�e�n y hk�vhu��n ¿�� � ) �¤�mn�¨x���mduhVj�dgp�po��
m�������vhk�mn(��n pon y hk� y �m��h{ld y dgfDjml���fYnbqsr[d �mn ��d y hk������h�wy{zhkd¹�mdgp h{��r[d n<p·rthk�mdkp nbf ��dkqm�shkp � h{� º�hkp<�4r���jm� y hkfDn<qsr[nP& ¶ | �	�n + 8 | ��� �¤nGn�º r[l�hkj�dk��hkl d y dgfDj�dglor[hkfYnbqsr[d^d�
�r����md^qmnbporth �gn<dkfYn�r[l���h+& � + jvhkl[h^�mfYh
�gn<dkfYn�r[l���hV¨kn<l��mhk�mn<��l[hkfDn<qsr�nV�{��­ �mfYh y hk� º�h"& �'&2¯�}P�Bp·rth;n�º r�l[hkj�dg��h�wykzhkd �n ��n<��r[hKh{r�l[h�¨B�n<p
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� ¦o§ � ¼�� � G��²§ � M ­ � }�| À ¯
dgqm�mn��²§ � p zhkd;qE��mfDn<lodgp(h{��n�h r �dglo��dgp £¤�mn d�
�n<�mn y n<f hK�mfYhE�m��p·r[lo��
m�m�·wykzhkdu�mqm� ��dgl�fDnen¹p zhkd;n<p�¢
y dg���m����dgp �mn<qsr�l�d��md ��qsr�n<lo¨{hk��di� 7��	±g�DM9�	±g�²� }P�)r[nbl�fDd�� � �nV�mfYh pon<£¤� ¥nbq y ��hW�mnVn<qmnbl��g��hkp
y dglol�nb��h y ��dgqvh{�vhkp¹�mn�¸vqm���vhkpGj�nb��dPr[l�h�wy dQ�mdDfDd²¨ ��fYnbq¤r�d��el�d��Gqm��hkqmdP��l[h y ��dkqG�hkl���d
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´ dgl·rthkqsr�dm��nbpor�n	p���p·r[nbf�h hkj�l�n<pon<qsrth y dgl�lon<��h�wykzdgnbp2�mn���dgqm�gd hk� y hkq y nNqvh �m��lonxwy{zhkd fYhk��dgl­ �m��l�n wykzhkd ��¯�} ´ h{l[h2p�n y hk� y �m��hkl�d y dgfDjmlo��fDn<qsr[d2��n���d y hk������h�wykzhkd�dgpQhk��r�dgl�nbp���r���������hkl�hkf�mf ��dgl�fYhk����p�fDd��mnifYh{r�l����Q�mnDr[l�hkqmpo��nbl<¥nbq y ��h�
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� ��dglof�h{����pofYd �mn � h r[l������mn � l[hkq���nbl<¥nbq y ��h	r�n<f po���md 
mhkpor[hkqsr[n ��r[��������hkqm��d�qmd
y �hk� y �m��di�md y dgfYj�l���fDn<qsr�di�mnP��d y h{�����<h�wykzh{d&%/jmhkl[hid�fDdx��n<��d��mnP�Eqm��n<l�podgq/� � } �Cºx��p·r[nbf
¨e�hkl���hkp ¨{hkqsr[hk�gn<q�pWn<f ��r���������h{l;n<por�n�f��nbr�dx�md�fYhkp<��p�n<f �E���¨ ���vh hk���g�mfYh�� h fYhk��dkl;�mn<��hkp
�n £¤�mn2q zhkd$�n2qmn y nbp�pv�h{l���d y hk� y �m��h{lDdkp�hk��r�dxnbporth{�mdgp���d 
EhkfD��� r[dgq���hkqmd�} �;�xr[l�dNhkp�j�n y r[d��qsr[nbl�nbp�p[h{q¤r�n^�mdP��dgl�fYhk����p�fDd���n;f�h{r�l����E�mn;r[l�hkqmp·��n<l<¥nbq y ��h��n;£ ��n�h�j�l�n y ��p zhkdQq ��f��nbl�� y h�qmd
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�n dglor�dgqmdglof�h{�����<hk�vhPn<f'lon<��h�wykzhkd�hkpEdg�xr[l[h{p<}K¡Vd�����fD��r[n;��n%&�gl[h{qm�mn hPjml���fYnb��l[h y dg����qvh y dgqs¨gnbl��gn�jvhkl�hQdYhk��r�d4¨gnbr�dgl y dglol�n<poj�dkqm�mn<qsr�n�hkdQfYhk��dgl¹hk��r[d ¢¨{hk��dglb�sh^p�n<�k�mqm�vh y dg���mqvh y dgqs¨gnbl��gnVjvhkl�h d�hk��r�d4¨gnbr�dgl y dglol�n<poj�dkqm�mn<qsr�nKhkd^p�nb�g�mqm��dWfYhk��dglhk��r�d²¨{hk��dglVn�hkpop���f�j�dglE�m��hkqsr[n{}K� fYh{r[lo�����

S
hkjmlon<p�nbqsrth��mf y dgq �o�mqsr[d��mn + jmhkl�nbpK�mnhk��r�d²¨{hk��dgl�nbp¹� )x� À � � �gj�dglC��p�p�dKh+�8¢k�nbp���f�h y dg���mqvhu�mhEf�h r[l���� �

S
lon<jmlon<pon<qsrthklm�hKd;hk��r�d4¨gnbr�dgl

l�nb��h y ��dgqvh{�md y dkf dPfYnbqmdglGhk�xr[d4¨{hk��dgle�mn �
S
}!� y dgfYj�l���fDn<qsr�dP�mn;��d y hk�����<h�wykzhkd�%��¾jvh{l[h

hD� hk� º�h y dkf���hkl��k�ml[h + j�d �mn�p�n<lun<q y dgqsr[l�hk�md8hYjmhklor���lV�mn<p·r[n�fDn<qmdklEhk�xr[d4¨{hk��dglW� ) � À � � �£¤�mn^j�d �mn^p�nbl y hk� y �m��h{�mdPl�n y �mlop���¨{hkfDn<qsr�n	�
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� q¤r�l�n�rthkqsr[d���p�n�& �nu¸mqm��r�dWhkp n�ºxjmlon<p�p zdgn<pVh y ��fYh^��dkl�qmn y n<f«�mf¾¨{hk��dgleh{jml�d�ºx��fYhk�md �mn�%��
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y dgf#n<l�lodQn<por���fYhk�mdDhPjvhkl·r[��le�vhDpon<�g����qsr[n^n<£¤�vh�wykzhkd � À � �J�
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n d r[nbl�fDd & � £¤�mn hkjvhklon y n qvh � £�}E­ � }�~�|4¯N�n8d/qK��mfYnbl�d �mn8¨gn��<n<p�£ ��n d jml�d y nbp�p�d/�mndglor�dgqmdglof�h{�����<h�wykzh{dW��dg� hkjm��� y h{�mdm} � ��qsr[n<l·¨{hk��d 9
�Jn<qsr[lon�hkpudglor�dgqmdglof�h{�����<h�wykzdkn<p¹j�dx��n�pon<lh �o�mp·rthk�mdE�m�ml[h{q¤r�n¹d y �hk� y �m��dVl�n y �mlop���¨kdm} � ��jm� y hkfYnbqsr[n�9
�-�n¹h �o�mpor[hk�mdKnbq¤r�l�n ) 8K9��`8 � �
�mnEfYhkqmnb��l�h�hWd	
�r[nble�mf«n<lol�d�nbpor[h{r4�� por[� y dWh y nb��r �h ¨gn<�C­ » %��P± %��`8 )��Q¯�}R� por�nE��dglof�hk����pofYd
�mn^f�h r[l����;�mn^r[l[h{qmpo��nbl<¥n<q y ��hPr[nbf �mfYhD����fD��r[h�wykzhkd�jvhkl�hDd y hkpodY��n��mdkjmjm��q��Dq¤�m��dgpVdgqm�mn hf�h r[l���� ��n �mdgjmj���qm� �neq zhkdKpo��qm�g����hklb} � p·rth;�m��¸ y �m���vhk�mnª��dg� y dgqsr[dgloqvhk�vhKj�dglP� h y�� ��qmq�dgq�� ) �À �²�Eh{r�l[h�¨B�n<pi�mn �mf f��n�r[d �md �mn ���mqCwy{zdgn<pY�mn��;l�nbn<q jvh{l[h y hk� y �m��h{lDd y dgfDjmlo��fDn<qsr[d �mn��d y hk�����<h�wykzhkd��mn^�mf p���por�n<fYhQ£¤�vh{p�� ¢ �mqm���m��fDn<qmpo��dgqmhk��£¤�mn hkj�l�n<pon<qsr[n��mdgjmj���qm�Qq¤�m��dkp<}�	ufYh�m��p y �mpop zhkdDfYhk��p¹��nbrth{���vhk�mhQpod�
mlon nbpor�n�f��nbr�dx�mdPj�d �mn^p�n<lGnbq y dgqsr�l[hk�vhDqvhQ�Vn���} ��~ À � }
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�Jpo��por�n<fYhip�d�
 nbpor[���md��nQh�fDn<pof�h�r���l[hi��dgqm�sh�& � + fYdkpor[l�hk�vhiqvhi¸v�k�ml[h � }*)
dgqm�mn + �n�h���hklo�g�ml�hD�vhQr[��l[hQn%&\¶^¶ + �nWdYp�n<� y dgfDjml���fYnbqsr[dm} � nbqmdkrth{qm�md ; S j�n<��d
�vhkfD��� r[dgqm��hkqmd��mhDr[��l[hQ�mn�r[hkfYhkq
�md1& � + ��d<�mhkfY����r�dgqm��h{qmdPl�nbp��m� rthkqsr[nWhkjG�dgpuh�h{�m�owy{zhkd
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��l�nbp�dg� ¨gn<qsr�n�� S < � S j�dx��n pon<l���p[hk�md/jvhkl�h/�mn�¸vqm��lDd y dxn�¸ y ��n<qsr[n �mn ���ghkjm�mqmd4¨ � ��­Y�W¯­ ��q¤¨kn<lop�dD�md y dgfDjml���fYnbq¤r�dP�mn^��d y hk�����<h�wykzhkds¯Bjvh{l[hP�mfYhPr���l�h & � + � )x� À �x�m~ À ���
� �i­���¯B¼ |%�� ¼_7 |� ����f

S � C
|
&
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� p·r[n�f��nbr[d �md�q zhkd�qmn y n<pop�� rth	�mn��mf jml�d y nb�m��fDn<qsr�d	�mn2dgl·r[dgqmdkl�fYhk������h�wy{zhkd y dgfDd�qmd
y hkpod �mh�fYh{r[lo������nDr�l[hkqmp·��n<l<¥n<q y ��h8n<qsr[lonbrth{q¤r�dm�Clon<£¤�mnblWh8��qs¨gnbl�p zhkd ��nYfYh{r[lo���bn<p + � +
q zhkd�nbp�jvhkl wy hkpDh y hk�vh���qsr[nbl[h�wy{zhkdm} 4 por�d r�dgl�qmh2d j�l�d y n<pop�d fYhk��p���n<qsr�d £¤�mn8h�fYh{r[lo���D�mnr[l�hkqmpo��nbl<¥nbq y ��hDn^rthkf�
e�n<f j�d �mnWh y �mf�����hkl nbl�l�dkpuq¤�mf��n<lo� y dkpVponWhQl�d{r[��qmhQ��n���q¤¨kn<lop zhkdYq zhkd��dglKpo��¸ y ��n<qsr[nbfYnbqsr[nQjml�n y ��p[h�} ´ hkl�h8��qs¨gn<l·r[nbl^hkp;f�h r[l����<nbpK�vh � £�} ­ � } ~ )g¯u�xr[�������<hkl�nbfYdgpuh
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2 3 4 5
W

10
0

10
1

λ
M

/M

M=12
M=24
M=36
M=48

α=1.5

©C���k�ml[h � } .6� � y dgfDjml���fYnbqsr[d���n���d y hk�����<h�wykzhkdQlon<p y hk��h{�md�%��P± + ¨kn<lop��mp�� jvhkl�h �«¼ � �µ ¼$|Pa*)Wn + ¼ |²�DM½� � Mt~�."M � ¿ }C�up y �ml·¨{hkp �mn %��P± + jvhkl�hW¨{hk��dglon<p¹��n + fDn<q�dgl�nbp n<por zhkdp�nbfYjmlon^j�dgl y ��fYh��vhkp y ��lo¨{hkpG�mn�%���± + jmhkl[h�¨{hk��dkl�n<p fYhk��dgl�nbp<}
l�dkr���qvh���dD����¨ l�d = �B;<3>7 HJI 5�
 7 3 I>H 4?3 G � ¿gÀ � }

0ªhkfDdgp r[n<p·rthklun<p·r[n<puf��n�r[d �mdgpVq¤�mf��nbl�� y dgpVl�nbjml�d �m�
�b��qm�mdYdgpVl�n<po�m��r[hk�mdgpV�mn � ��dkqm�
3>8 5�
 � � ) � };cedgqmp����mn<l�hkl�nbfYdkpKd 
Eh{fY����r[dkqm��hkq�dD��n<p y l�� r[d�j�n<��h1� £�} ­ � } | ¿ ¯ y dgf-hkfDjm��� r[�m�mn�mnE�mdgjmj���qm���K¼�|DnDnbqmn<lo�g��h{p ��dgp^p��� r���dgpE�mn<p y l�� rthkp j�n<��h � £ } ­ � } | À ¯½}%0ªhkfYdkp nbpor��m�vhkl^d
y dgfDj�dglor[hkfYnbqsr[di�md y dgfYj�l���fDn<qsr�d��mnQ��d y hk������h�wykzhkd&%�� n<f����mqCwy{zhkd8�vh���hklo�g�ml[hi�mh�� h{� º�h+ n��vh ��hkl��g��l[h �vh2��n<p�dkl��mnbf � hkp�pod y ��hk�vh y dgfUhkp�nbqmn<lo�g��hkp$�²§ � � }/cedgqmpo���mnbl[hklon<fDdgphin<qmnbl��g��h��md8n<���n�r[lodgq y dgfDd�p�nbqm�md � ¼ � nQh�p�n<£¤� ¥nbq y ��h y dgf y dgl�lon<��h�wykzdgnbp�� � ��nb¸vqm���vhj�nb��h�� £ } ­ � }�� � ¯½� y dgf & ¶�| � � nQ��r���������hklon<fDdgpEdkpK��dgl�fYhk����p�fDdgpE��d�f	�nbr�dx��d���nDfYh{r�l����
�mnGr[l[h{qmpo��nbl<¥n<q y ��h nG�mnu���mq�wykzdgnbp �mn �;l�n<nbq }ªcedgf¾nbporth{p jmlon<p y l��·wykzdgnbped�
xr[��¨kn<fDdgpªdgpBfYnbp�fDdgpl�nbp��m� rthk�mdkpKjvhkl�h %�� h{r�l[h�¨B�n<p;�mdkp;�mdg��pEf��n�r[d �mdgp<}^� ¸m�g�ml[h � } .ifDdgpor�l[hid y dgfYj�l���fDn<qsr�d�mn^��d y hk�����<h�wykzhkd�l�nbp y h{��hk�md %��P± + ¨gnbl�p���p+� jmhkl[h ��¼ � � µ ¼�|Pa�)�n + ¼$|²�DM½� � Mt~�."M � ¿ }
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©C���k�ml[h � } 5 � � y dgfDjml���fYnbqsr[d���n���d y hk�����<h�wykzhkdQlon<p y hk��h{�md�%��P± + ¨kn<lop��mp�� jvhkl�h �«¼ � �µ ¼ �Da*)�n + ¼$|²� M½� � Mt~	."M � ¿ } ´ hkl�hL� 8 ~Dhkp y �ml·¨{hkpG�mn�%��P± + y dg��hkj�p[hkf�jvhkl[hP�m� ��n<l�¢n<qsr[nbpV¨{hk��dgl�nbp �mn + } � p·r[n y dg��hkjmp�d��n^�mf ��dgl·r[n;��qm���� y ��dP�vhQjmlon<p�nbqCwy hDn<p·rthk�mdkpunbpor[nbqm�m���mdgpqmn<p·r[n p���por[nbf�hx}
�"
mp�nblo¨gn�£ ��n��mnbq¤r�l�d��vh{p �v�xr[�vh�wy{zdgn<pWq ��f��nbl�� y hkp�hkp y �mlo¨{hkp��mn�%��P± + jmhkl[h8¨kh{��dglon<p^�mn
+ fDn<qmdkl�n<pVn<p·r zhkdDp�nbfYj�l�n j�dgl y ��fYhQ�mhkp y �mlo¨{hkpV�mn %���± + jmhkl[hP¨{hk��dglon<pGfYhk��dglon<pb}L4 p·r[d
��qm��� y h^£¤�mnEq�dW����fY� r[n¹r�n<l�fDd �m��q�¥h{fY� y dD­ + ( * ¯Bq zh{dWn�ºx��por[nbf«n<por[hk�mdgp n<p·r[n<q��m���mdkp y dgf�mn<podgl���n<f ¸�º�h ��}���¸v�k�ml[h � } 5 fDdgp·r[l[h¹d y dgfYj�l���fDn<qsr�d �mnB��d y hk������h�wykzhkd l�n<p y hk��hk�md %��P± +
¨gnbl�p���pL� jmhkl[h���¼ � �(µ ¼'�Da*) n + ¼�|²�DMt� � Mt~�.DM � ¿ } �"
mp�nblo¨kn�£ ��nijvhkl�h £¤�vhk��£ ��n<l
��hklo�g�ml�h �mn��mnbp�dglo�mn<f � 8 � � ��~�hkp y ��lo¨{hkpP�mn %��P± + y dg��hkj�p[hkf?jvhkl�h2�m����nbl�n<qsr�n<p¨{hk��dglon<p��mn + } �Bp·r[n l�nbp��m� rthk�md¾�n �mf ��dgl·r[n���q����� y ��d	q¤�mf��n<l�� y d £¤�mn/n½ºx��por�n<f nbporth{�mdgpn<p·r[n<q��m���mdkpDq�n<por�n po��p·r[n<fYh�j�dk��p %�� ����¨gnbl��gn y dgf + } � n�ºx��p·r�¥nbq y ��h �mn8nbporth{�mdgpDqmn<p·r[nfYd �mnb��d���dg��h{qvhk����p[hk�mh�j�nb��dgpVhk��r�dgl�nbpG�vhY�Gnb��}�� � )²� jvhkl[hP�mfYhP��hklo�g�ml�hQ��n ��n<p�dkl��mnbf ¸�º�h��
j�dkl;n�ºxn<fDjm��d � ¼�� }D�¾¸v�k�ml[h � } ¿ fYdgp·r[l�h8d y dgfYj�l���fDn<qsr�d���nD��d y hk������h�wy{zhkd�lon<p y hk��hk�md
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©C���k�ml[h � } ¿ � � y dgfYj�l���fDn<qsr�dP�mn���d y hk������h�wy{zhkd�lon<p y hk��h{�md %��P± + ¨kn<l�po�mp.�¾jvh{l[hDµ/¼ �Da�) �
� ¼J� a � n + ¼ |²�DM½� � Mt~�."M � ¿ M . � } ´ hkl[h � 8 ��hkp y ��lo¨{hkp^�mn %��P± + y dg��hkjmp[h{f-jvh{l[h�m����nbl�nbq¤r�n<p ¨{hk��dglon<p �mn + y dgq�¸vlof�h{qm�mduhVn½º���por�¥n<q y ��hu��n nbporth{�mdgp n<por�n<qm�����mdgp qmnbpor[n fYd �mnb��dm}
%���± + ¨gn<lop��mp=� jvhkl[h µ ¼?� a�)�� � ¼ � a � n + ¼�|²�DM½� � Mt~�."M � ¿ M . � } �"
mp�nblo¨kn £¤�mn
d y dgfDjml���fYnbq¤r�d �mn ��d y hk������h�wy{zhkd�hkjmlon<pon<qsrthN��f y dgfDj�dgl·rthkfDn<qsr�d pon<fDn<���vhkqsr[n hkd/hkjml�n½¢p�nbq¤r[hk�md�qvhD¸v� � } 5 � jvhkl�h=� 8b� �!����hkp y �ml·¨{hkpK�mn %���± + y dg��hkjmp[h{f jvhkl[hY�m����nbl�n<qsr�n<p¨{hk��dglon<p;�mn + }Dcedkf�n<p·r[n<p l�nbp��m� rthk��dgp;��dg� y dkq y ������ �md�£¤�mnDn<p·r[nQp���por�n<fYh�h{jml�nbp�n<qsr[h �mfYhr[l�hkqmp��·wykzhkdDfDnbrth{� ¢ podg��h{q¤r�nKn<f�µ��B¼ �Qn jvhkl�hY�mnbp�dglo�mn<f � ����~x}¹�$dkl��mnbf �vhDr�l[hkqmpo�owy{zhkd��dg�(nbpor[���vhk�vh�h{r[l�h�¨B�nbp^�mnQ�mf�h�h{qG�hk����p�n���nQr[hkfYhkq
�mdi¸vq���r[d/� )x� À �²�(��n<� rthip�d	
ml�nQdgp^�vhk��dgp
�vhQ©C����} � } ¿ }
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�� � ��� � ���*	����-D�_#%�$&W*,/`*,���.��� ���%�  "�

´ hkl�h�n�º r[l�hkj�dk��hkl^hkp;j�l�dgjmlo��nb�vhk�mnbp ��nD��d y hk������h�wy{zhkd�d	
�r[���vhkp^h�jvhkl·r[��l;��nD��f�hi�gn½¢dgfDnbr[lo��h�£¤�vhkpo� ¢ ��qm���m��fYnbqmp���dgqvhk�V­ & � + ¯�jmhkl[h�p���p·r[nbf�hkpW�{��­ & � &2¯^j�d �mn<fDdgp^� h	�<nbl
�mfYh�hkqG�h{����pon���d y dgfDj�dglor[hkfYnbqsr[dD�mn�n<p y hk��hY�md y dgfDjml���fYnbqsr[d���nW��d y h{�����<h�wykzh{dDlon<p y hk��hk�md
� ­ + M9� ¯W¼ %��i­ + M9� ¯o± + � ) � } � ­ + M9� ¯��nid y dgfDjml���fYnbq¤r�d �mn���d y hk������h�wykzhkd8fDn<�m���mdn<f«�mqm���vhk�mnbp �mh���h{l��g�ml�h + �vh � hk� º�h�}C� hkqG�hk����p�n y dgqmp���por�nEn<f«h{p�p���fY��l £¤�mnudgp n���n<� r[dgpª�mn�mfYh�f��m�vhkq�wy hP�mn^n<p y hk��hQnbf + ­ +�� ( � + ¯¹dg�8�mfYhPf��m�vhkq�wy hPqmdQ�gl[h{����n;�mn<podgl��mnbf
� p�d	
ml�n � ­ + M9� ¯¹j�d �mnbf p�nblulon<jmlon<p�nbqsrthk�mdkp;h{r[l�h�¨B�nbpu��n��mfYh ��mqm� y h����mqCwykzh{dY�mq���¨gnbl�p�hk��mn�%

C
± + � ) ���

� ­ + M9� ¯ ¼	� � %
C+ 
 M ­ � }�~ À ¯

dgqm�mn�%
C
�nid y dgfYj�l���fDn<qsr�d �mn���d y hk������h�wy{zhkd q�d2����fY� r[nPr[nbl�fDdx�m��q�¥hkfD� y dm��dk�	p�n ��hx�ª��qm�mn½¢j�nbqm�mnbq¤r�n/�mh ��hkl��g��l[h + } 0ªhkfDdgp�fYnb�m��l %

C
qmd fDd �mn<��d��mn � ��dkqm� 3>815�
 ��� ) �;jvh{l[h

n�ºxn<fDjm����¸ y hklVh�hkqG�h{����pon^�mn�r[hkf�h{q
�mdQ¸vqm��r�dm}¹� ¸v�g�ml�h � } À ­ hs¯GfDdgp·r[l[hQ�mf'�glm�h{¸ y dYn<f'n<p�¢
y hk��h���dk�shkl<�� r[fD� y hQ��n %���± + ¨gnbl�p���pD|4± + jvhkl�hi�m��¨kn<l�p�hkp;n<q�n<l��k��hkpKj�lv�d{ºx��fYhkpu�vhin<qmnbl��g��h
y l<�� r[� y h�}�� por�nP�m��h{�gl[hkfYhD��dk�(d�
�r����md�hijmhklor���lK�mdkp;�vhk�mdgp;�mh�¸v�g�ml�h � } ¿ } ´ h{l[hin<q y dgqsr[l�hklhi���mqCwykzh{d �mqm� ¨gnbl�p[h{�
�P­ %

C
± + ¯;h�dkl����kn<f���d nb� ºxd�­���q ­·|²± + ¯�¯K�mnb¨kn�pon<l �mn<po��d y hk�vh�jvh{l[h��q ­ %

C
­Y��¯o¯�¯V� )²����nE��dgl�fYh^£ ��nKhkp y �ml·¨kh{pejvhkl�hW�m� ��n<l�nbqsr[n<p n<qmnbl��g��hkpepon ��hkf y dg��hkj�p[hk�vh{p nbf�mfYh ���qm� y h����mqCwykzh{dm} 4 por�d��n{� jvhkl[h y hk�vh8n<qmnbl��g��hJ� ¨kh{fYdgpEf��m��r���jm��� y hklud�nb� ºxd |²± + j�dgl%

C
­Y��¯V�mnPf�h{qmn<��l[hih�d	
�r[nbl;d y dg��hkjmp�d�}'�Bp·r[n y dk��hkjmpod �nPhkjmlon<pon<qsrthk��d�qmh�¸v�g�ml�h � } À ­ 
 ¯½}

	uf��glv�h ¸ y d��md y dgfYj�l���fDn<qsr�d��mnP��d y hk������h�wy{zhkd�qmd�����fD��r�n^r�n<lofYd �m��q ¥hkfY� y d %
C
­���¯V¨kn<lop��mp

�$7Z� �8�nQhkjmlon<p�nbqsrthk�md�qvhi¸v�g��l[h � } À ­ y ¯Edgqm�mnPdgp^p<�� f%
�dg��dkpEl�nbjml�nbp�nbq¤r[hkf dgpK¨{hk��dgl�nbpK�mn%
C
­Y��¯^n<qm£¤�vh{q¤r�d�£¤�mn�h ����q
�vh8l�nbjml�nbp�nbq¤r[h��mfUj�l�d y n<pop�d��mn�h �o�mp·r[nk} � r���j�d �mn�h �o�mp·r[n�mnb¸mqmn�d dgl��mnbf �vh r[l�hkqmpo�owykzh{d nbq¤r�l�nidkp�nbporth{�mdgp���d y hk������hk�mdkpKn�nbpor[nbqm�m���mdgp���� )x� )²� } � f
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©C���k�ml[h � } À �Y­ hg¯ %��P± + ¨gnbl�po�mpi|²± + jvhkl�h�n<qmnbl��g��hkp^jmlv�d{ºx��f�hkp^�vh8n<q�n<l��k��h y l<�� r[� y h�} ­ 
 ¯cedg��h{jmp�d��vhkp �m��¨kn<lop[hkp y �ml·¨{hkpW�mn %��P± + }2­ y ¯ cedgfDjml���fYnbqsr[d8�mnD��d y hk������h�wykzhkd�qmd�����fY� r[nr[nbl�fDdx�m��q�¥hkfD� y d$%
C
¨kn<l�po�mp.� 7 ���t}

f��m� r[dgpup���p·r[nbf�hkp;��n<p�dkl��mnbqvhk�mdgpb� qmd8fYd �mn<��di�mnP�uqm�mn<lop�dgq/~k��j�dglKn½º�nbfYj���dm� d y dgfYj�l�� ¢fYnbqsr[d2�mn���d y hk������h�wy{zhkd hkjml�nbp�nbq¤r[h��mf�h �m��¨kn<l��m¥n<q y ��h�� jmlm�d{ºx��fDd �vh2nbqmn<lo�g��h y l��� r[� y h���r���j�d��nb� �mn j�dkr�¥n<q y ��h�­ %
C
­Y�W¯ °«­�� 7 � �·¯ A�� } ¡un<p·r[n�p���p·r[nbf�hPd y dgfDjml���fYnbqsr[dP�mn ��d y hk�����<h�wykzhkd
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� }��Dcedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n^qmd1� d �mnb��dQ�mn^�Eqm��n<l�podgq�� � |k|4~
hkjmlon<p�nbqsrthY��f�h��m� ¨gnbl��m¥nbq y ��hDn½º�j�dgqmnbq y ��hk��j�n<lor�dQ�mnT� �K� � )4�J�

%
C
° n�ºxjW­�� � ±�� � 7 � �·¯EM ­ � } � � ¯

dgqm�mn[���D¼ �Da � ��n�� � ¼ ~"a ¿gÀ } � por[h �mnbj�nbqm� ¥nbq y ��h �n�h hkp�po��qvh{r��ml[h �vh2r[l�hkqmpo�owykzh{d r���j�d� dgpor�n<l�����r ��¢ � ��dg�m��nbp�pb} cedgf$n<por�n<pªl�nbp��m� rthk�mdkp dgpBhk��r�dgl�nbpV� � )²� y dgq y ��� �� l[h{f$£¤�mnVhKjmlon<p�nbqCwy h�mn y dglol�nb��h�wy{zdgn<pª�mnG��dgq��gd hk� y hkq y nGnbf��mfYh �vh{pª����fDn<qmp zdgn<pª�mnG�mf¾p���por�n<fYh'
����m��fYnbqmp���dgqvhk���qm���
�;�mfYhPr�l[hkq�p��owy{zhkdPr[��j�d � dgp·r[n<lo��� r ��¢ � �mdg�m��n<pop<}

�� � ��� ����(+(+� ��*	��L2����-K#%��
W�L�
��� � ����*,�.���'�.��� �1*,�.�������

´ hkl�h�p�nPnbpor��m�vhklKdkpEnb��nb��r�dgpK�mn y dgl�lon<��h�wykzdgnbpE�mnW��dgqm�kdihk� y hkq y n�qvhkpu�m�vhkpE�m��lonxwykzdkn<p�mnG�mf¾p���por�n<fYh'
����m��fYnbqmp���dgqvhk� �kdg�Dp�n���h y dgl�lon<��h�wykzdgnbp qmd jm��hkqmd �.7����s¨kh{fYdgp y dgqmpo���mnbl[hklBd
�vhkfD��� r[dgqm��hkqmd^�vh � £ } ­ � } | ¿ ¯ y dgf#hkp n<q�n<l��k��hkp ¦·§ � �Ehkj�l�n<pon<qsrth{qm�mdQ�mfYh��mn<qmpo���vh{�mn;n<poj�n y ¢r[l�hk�¹¬G­ ®

S
M½® �P¯�¼U­�|²± � ® Q

S
G ® Q� ¯ ³ } ´ hkl�h d�
�r�n<lofYdgp��mfYh p�nb£¤��¥n<q y ��h��mnYn<qmnbl��g��hkp�¦o§ � �

y dgf'nbporthi��n<qmpo���vhk��n�n<poj�n y r[l�hk�C�xr[�������<hkl�nbfYdgp ��f�h��kn<qmnbl[hk������h�wykzhkdD�mdifDd4¨x��fYnbqsr[d�� l�d��¹¢qm��h{qmdQ©vl[h y ��dgqG�h{l���dWjvhkl[hPpo��por�n<fYhkpu�{�/� À ~{� } � nb£ �mh�wykzhkdDjvhkl�hP�gn<l�hklVhkp n<qmnbl��g��hkpGj�d �mn;pon<ln<p y l�� rth y dkfYd
�
¦o§ � � ¼ S

� Q@� � ? <
� � Q@���
?
<�� ­ ® S Mt® �W¯ y dgp ­

� 
 � ®
S&
G � 
 � ® �+ G��v§ � ��¯HM ­ � } � |4¯

dgqm�mn
� ­ ® S M½® �P¯ ¼�� � 


& + ��� ­ � 
 ®
S
± &2¯ Q G ­ � 
 ® �W± + ¯ Q�� A ³ � Q�� < � Q a ­ � } � �k¯

�¹hkpo� y h{fYnbq¤r�n2n<p·rth¾�n2�mfYh��gn<q�n<l[h{�����<h�wykzh{d��m��lonbr[h��vh�n<£¤�vh�wy{zhkd � £�} ­�|g}�� À ¯��G£¤�mn �n��mfYhr[l�hkqmpo��dkl�fYhk�vhQ�mn�©vdg�mlo��nblV����p y l�n�rth���jvhkl[hDd y hkp�d 
����m��fYnbqmp���dgqvhk� }�� § � �Kp zhkd�& � + � hkpon<p
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©C���k�ml[h � } |g|�� ­ hg¯V�Vh	� zh{dijvhkl·r[� y ��jvh�wykzhkdDl�nbp y h{��hk�vh��¤±m­ & + ¯G¨gn<lop��mp;nbqmn<lo�g��h)��jvh{l[hiµ	¼|Pa*) n &�¼ + ¼ ~ � M � � M�) � M . � p<�� r[��dgp<} ­ 
v¯ �Vh	� zhkdGjvhklor�� y ��jvh�wy{zhkdGl�nbp y h{��hk�vh��s±m­�& + ¯�¨kn<lop��mpn<qmnbl��g��h �#jvh{l[h�µ ¼�|Pa 5 )YnE&U¼ + ¼$~ � M � � M�) � M . � p<�� r[��dgp<} ´ hkl[h�µ 8��Yq zhkd�n�ºx��p·r[nbfn<p·rthk�mdkp¹n<p·r[n<q��m���mdkp¹qmn<p·r[n;po��por�n<fYhWj�dg��p hWjvhkl·r[� y ��jmh�wykzhkd�q zhkdPh{jml�nbp�n<qsr[hQ��f�h �m��¨kn<l��m¥n<q y ��h����qmn�hkl y dgf dQqE��mfDn<lodP�mn^p��� r[��dkp & + }
dWjmlod y n<�m��fYnbqsr[d �mnEqmdkl�fYhk������h�wy{zhkd;p�nblv�hW�m� ��n<lon<qsr[n�� y hk� y �m��hkl�nbfYdkp h{p nbqmn<lo�g��hkp h�jmhklor���lB�vh
� £�}i­ � } � �g¯VnPqmdgl�fYhk������h{l�n<fDdgpGq¤�mfDn<l�� y hkfDn<qsr�nQh�¨kh{l��·¥h{q y ��h��vhkpKnbqmn<lo�g��h{p<}W��©C���m} � } | �fYdkpor[l�hklGd�nbp�j�n y r�l�di��n�j�dkr�¥nbq y ��hi¬G­E� ®�� ¯e¨kn<l�po�mp=� ®��¤¼ � ® Q

S
G ® Q� �vhYpon<£¤� ¥n<q y ��hY�gn<l�hk�vhj�nb��h��B£ } ­ � } � ~s¯ jvhkl�h%&�¼ + ¼�| ��� nKµ ¼ � M�|Pa*)DMt~x} ´ h{l[h y hk� y �m��hkle¬G­E� ®�� ¯ ��r[��������hkfDdgp d��dgl�fYhk����p�fDd¹h{jml�nbp�n<qsr[hk�mdKqvhV�Gnb��}x� À ~ � �kdV£ �mhk� y dgqmpo��p·r[nªn<f nb��n�r[�vh{l��mfYh¹r[l�hkqmpo��dkl�fYhk�vh �mn©vdg�ml���n<l q¤�mf��n<lo� y h;�vh�� £ } ­ � } � ~s¯Cn y hk� y �m��hkl d n<p�j�n y r[lodW�mnGj�dkr�¥nbq y ��h�h{r�l[h�¨B�n<pª�vh;�{�dgl�f�����h6�

¬G­E� ®�� ¯ ¼ � ¦ � ��� � � � Q M ­ � } ��� ¯
dgqm�mn^¦ � ��� � � �n^hWr[l[h{qmpo��dglof�h{�vhW�mn^©vdg�mlo��nble�vh � £ } ­ � } � ~g¯�}!�"
mp�nblo¨kn qmhP©C���m} � } | � £¤�mn;dn<poj�n y r[lodY��n j�dkr�¥n<q y ��hPd�
��mn y n�n½ºmh rthkfDn<qsr[n hP��nb� �mn^j�dkr�¥nbq y ��hY¬G­^� ®�� ¯ ° |²± � ®�� ³m}
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©C���k�ml[h � } |²� �D­ hs¯o�Vh	� zhkd8jvhklor�� y ��jvh�wy{zhkd�l�nbp y hk��hk�mh �s±m­�& + ¯E¨gnbl�p���pWn<q�n<l��k��h � jvhkl[h8µ ¼�Da�� )YnE&U¼ + ¼�~ � M � � M�) � M . � M ¿	� p<�� r[��dgp<}D­ 
 ¯o�Vh	� zhkdijvhkl·r[� y ��jmh�wykzhkd�l�n<p y hk��hk�vh �s±m­�& + ¯¨gnbl�p���pDnbqmn<lo�g��h ��jmhkl[h�µ�¼�~2n & ¼ + ¼�~ � M � � M�) � M . � M ¿�� p<�� r[��dgp<} ´ h{l[h2£¤�vhk��£ ��n<lµ ¶ �x��d po��p·r[n<fYh8hkjmlon<p�nbqsrth nbpor[hk�mdgp^n<p·r[nbqm�m����dgp�qmh8lon<�g� zhkd��mnL
vhk� ºmh{p;n<qmnbl��g��hkp;j�dk��p^hl[h	� zhkdQjvhkl·r[� y ��jvh�wykzhkdP�m� ¨gnbl��gn^����qmn�h{l�fDn<qsr[n y dgf dQqE��mfDn<lodD��n p<�� r���dgpb}
0ªhkfDdgpBhk�gdgl�h;n<por��m�vhkl h;qvh{r��ml�n���h���dgpªhk��r[d n<p·rthk��dgpB�md�
uhkfD����r�dgqm��hkqmdE��nu�uqm�mn<l�¢

p�dgq n<f �mf'po��por�n<fYh1& � + � £ }(­ � } | ¿ ¯¹��r[��������hkqm��dP�mf ��dgl�fYhk����p�fDd��mn �m��h{�gdgqvhk�����<h�wykzhkdn�º�h{r[h�}��Bp y lonb¨gnbl�nbfYdgp^�mfYhil�nbjml�nbp�nbq¤r[h�wykzh{d�fYh{r�l�� y ��hk� �vh�� £ }B­ � }�| ¿ ¯���nb��nbr��vhklon<fDdgp;hi�m� ¢hk�gdgqmhk������h�wy{zhkd q¤�mf��n<lo� y h2n y hk� y �m��h{l�n<fDdgpWh ���mqCwykzh{d jmhklor�� y ��jvh�wy{zhkd ��£¤�mn{� jvh{l[h2p���por�n<fYhkp

m������fDn<qmpo��dgqvh{��p<� �n^�mnb¸mqm���vhPj�dgl �

��¼ � §
�
� � � § � � � Q

� §
�
� � � § � � � 
 M ­ � } � )k¯

dgqm�mn � § � �N�n�h hkfDjm��� r[�m�mnP�mh����mqCwy{zhkd ��nYdgq��vh�­^����¶u¯Kqmd p<�� r���d/­���M�� ¯^�md jm��h{qmd�­^���«¶E¼
� §
�
� � § � � � � M ��¶u¯�}KcedgfDdihkjmlon<pon<qsrthkfDdgpKqmh�p�n wykzhkd2|k}��x}��x� hYjvhkl·r[� y ��jmh�wykzhkdYhkjmlon<pon<qsrth��mfYh�m��¨kn<lo�v¥n<q y ��hi����qmn<hkl y dgf�d�qE���fYnbl�di�mnWp��� r���dgpu�md8p���por[nbf�hYp�nPdgp;nbporth{�mdgp;p zh{d�n<por�n<qm�����mdgpb}
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©C���k�ml[h � } |4~6� � ��hk�kl[hkfYh¹�mne� hkponeqmdujm��h{qmdKµ�M^� ��} ´ h{l[hKµ�¶��Gn�ºx��p·r[n¹��f�hG� hkp�n �mnenbporth{�mdgpn<p·r[n<q��m���mdkpVq�d y n<qsr[lodY�vhE
vhkq��vh�}
� nb¨ ����d^h^����fDn<qmpo��dgqvh{�����mhk�mnª�md;p���por[nbf�hx�sqmdgp�p�h ����hk�gdkqvhk������h�wy{zhkdG¸ y h;����fY� rthk�mh -h;p���por�n<fYhkp
y dgf & n + fYnbqmdglon<pW£¤�mn | ��� }��#lon<jmlon<p�nbqsrth�wy{zhkd f�h{r�l�� y ��h{�(�mn ; ­�� £ } � } | ¿ ¯��n��mfYhf�h r[l����er[lo���m��hk�gdgqmhk��nbf 
m��d y dgpb} ´ h{l[h^nb��nbr��vhkl h ����hk�gdkqvhk������h�wy{zhkdK�mnG��dglof�h;fYhk��p jmlon y ��p[h nlv�hkj����vhE¨{hkfDdgp ��r���������hkl�l�dkr���qvh{pBhkjml�dkjml���hk�vhkp(jmhkl[h;fYh{r[lo���<nbp �mn 
vhkqm�mh�� ¿gÀ � }Bcenbq¤r�l[hklon<fDdgp
qmdgpop[h^h{r[nbqCwykzh{d;n<f po��p·r[n<fYhkp y dgf &-¼ + 8 | �	� } ´ hkl[hKlon<�m�
�b��lBhkp �v��r[�mh�wykzdgnbpBqmd y �hk� y �m��d�vh ���mq�wykzhkd�jvh{lor[� y ��jvh�wykzh{d n���nbr[�mhkfYdkp�f��nb�m��h{p�pod�
ml�n�fYhk��p��mn ) � hkfDdgpor�l[hkp n<f r[d �mdgpWdgp
y hkpodgpCnbpor��m�vhk�mdkp<}(� ©C����} � }�|k|efDdgpor�l[hEhVjvhkl·r[� y ��jvh�wykzhkdGl�nbp y hk��hk�mh �¤±�­�& + ¯ ¨gnbl�po�mp n<qmnbl��g��h
��jvhkl�h/µ$¼�|Pa�)�­ ©C���m} � }�|4�khs¯�n�µ�¼�|Pa 5 )�­ ©����m} � }�|4��
 ¯Wn & ¼ + ¼ ~ � M � � M�) � M . � }
�"
mp�nblo¨gn £ ��n2�mn<qsr�l�d��vh{p �v��r��vh�wy{zdgn<pYq ��f��nbl�� y hkpih{p y �mlo¨{hkpi��n �¤±�­�& + ¯Qjvh{l[h/¨{hk��dgl�nbp�mn & n + fDn<qmdglon<p�nbpor zh{d	p�n<fDjmlon�j�dgl y ��fYhN�vh{p y �ml·¨kh{p��mn �¤±m­ & + ¯�jmhkl[hN¨{hk��dgl�nbpf�h{��dglon<p<}�4 por[d �nW�mf���dklor[n���qm� �� y ��d�£¤�mnPqmd�����fD��r�nKr[n<lofYd �m��q�¥hkfD� y d ­�&?¼ + ( * ¯Gq zhkdn�ºx��p·r[nbf n<p·rthk�mdkpVnbpor�n<qm�m���mdgpGqmnbpor[nbp y hkp�dkp<} ´ hkl�hQµ�¶ ��dDlon<po�m��r[hk�md	�n;£¤�vhk��� rth{r���¨{hkfDn<qsr[n
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� }��Dcedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n^qmd1� d �mnb��dQ�mn^�Eqm��n<l�podgq�� � |k| ¿
�m����nbl�nbq¤r�nk}�� ©����m} � } |²� fDdgpor�l[h2h jvhklor�� y ��jvh�wy{zhkd lon<p y hk��hk�vh �s±m­�& + ¯ ¨gnbl�po�mpQn<qmnbl��g��h��jvhkl�hPµ ¼ �Da�� )�­ ©C���m} � } |g|4hs¯ n^µ ¼ ~8­ ©C���m} � }�|g| 
 ¯�} ¡Vn<p·r[n y hkpodQn<por��m�vhkfDdgp po��por�n<fYh y dgf�m��fDn<q�p zdgnbp & ¼ + ¼�~ � M � � M�) � M . � M ¿�� p��� r���dgpb} �"
mp�nblo¨kn�£¤�mn8h2jmhklor�� y ��jvh�wy{zhkd lon<p y hk��h²¢�vh �¤±m­ & + ¯ih{jml�nbp�n<qsr[h �mf y dg��hkjmpod qmh�lon<�g� zhkd��mn 
vh{� º�hkpinbqmn<lo�g��hkpb} � p�pon lon<po�m��r[hk�md
q¤�mf��nbl�� y d��n��mf ��dklor[n^��qm���� y ��dQ£¤�mn n<por�n<pKnbpor[hk�mdgpVp zhkdYn<p·r[n<q��m���mdkp<} � ¸v�g�ml�h � } |4~QfYdkpor[l�hd��m��hk�gl[h{f�h �mnK� hkp�nbp¹jvhkl�h�n<p·r[n;fDdx�mnb��dm}P#xn<�k�mqm�mdDhWr[nbdgl���hW�mnKnbp y hk��h�jvh{l[h�d�fDdx��n<��d��mn�Eqm��n<l�podgq��{� �Cdgp�n<por[hk�mdgp�p zhkd ��d y hk�����<hk�mdgp;jvh{l[h8£ �mhk��£¤�mnblW�gl�hk�N�mnY�mn<podgl���n<f�} ¡Vdgp�podgpl�nbp��m� rthk�mdkpP��qm�m� y hkf?£¤�mnk� qvh�jml�nbp�nbqCwy h �mn8�mn<podgl��mnbf y dkl�l�nb��h y ��dgqmhk�vh��Bd�p���por�n<fYh j�d �mnhkjmlon<p�nbqsrthklKnbpor[hk�mdgpKnbpor�n<qm�m���mdgpb} ´ dgl·rthkqsr�dm� nbpor[nbp;��qm� �� y ��dgpGq¤�mf��nbl�� y dgpu��nb¨{hkf�h y l�nblK£¤�mnh�r[n<dkl���hP�mn^nbp y h{��h��n;¨x��dg��h{�vh�p�n hQ�m��p·r[l���
m�m�·wykzhkd���n��mnbp�dglo�mn<f'h{jml�nbp�n<qsr[hkl y dgl�lon<��h�wykzdgnbp �mn��dgq��gdKhk� y hkq y nk}C¡EhKjmlm�d{ºx��fYhuponxwykzh{d^� h{l�n<fDdgp��mf�hEhkqG�hk����p�n y dgfDjm��n<fDn<qsrthkl �mnbpor[n j�l�d�
m��n<fYhh{r[l�h�¨B�nbpG�mdYnbpor��m�mdD�vhD����q�¥hkfD� y hWn<��nbr�l ¥dgqm� y h�qmnbpor�n�fDdx��n<��d�}

�� � ��
 � �����*,/0�1��*����1�� "(	��L�%����*

�Ejmlon<pon<qsrthklon<fDdgp qmn<p·rth8p�nxwy{zhkd ��f�n<p·r[�m�md p�d�
�l�nDh�����q�¥hkfD� y h�n<��nbr�l ¥dgqm� y h�n<f�p���p�¢r[nbf�hkp;�{� ­�& � &2¯ y dkf��mnbp�dglo�mn<f y dgl�lon<��h y ��dkqvhk�vh�}'0ªhkfDdgp y dgqmp����mn<l�hkl;£¤�mnQd�n<���nbr[lodgq��qm� y ��h�pon<��fYd4¨ ��fDn<qsr�d2�mni�mfUp��� r[��d�­�� � M�� � ¯���d y hk������hk�md�qmd y n<qsr[lod��md�p���por[nbf�h2dk�	p�n ��hx�
� � ¼ � � ¼ &Q±k�x}<0ªhkfDdgp y dgqmpo���mnbl[hkl^£¤�mnDr[d �vhkp�hkpWh{fYjm����r��m�mn<p;��n<�mdgj�jm��qm��p zh{d ���k�vhk��phN�mqm���vhk�mn{} ��n<p·rthk�mdNn<��n�r[l²¥dgqm� y db���;­ �o¯ ¶'qmd�r�n<fDj�d$�n �gd4¨gnbl�qvh{�md	j�nb��h n<£¤�vh�wy{zhkd	�mn
# y �mlodx�m��qm�gnbl<} 	Vr[��������hkqm��dYhDn�ºxjvhkq�p zhkd����;­ �o¯u¶u¼ � §

�
� � § � � ­ �o¯�� � M ��¶ j�dx�mnbfYdkpunbp y lonb¨kn<l^hn<£¤�vh�wy{zhkdD�mn�# y �ml�d �m��qm�gn<lu�{�8jvh{l[hPn<p·r[n p���p·r[nbf�h6�

� �
� � § � � ­ �o¯
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�
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� }��Dcedkl�l�nb��h�wy{zdgn<pG�mn���dgqm�kdD�u� y hkq y n^qmd1� d �mnb��dQ�mn^�Eqm��n<l�podgq�� � |k| À
#xn<fDn<���vhkqsr[nihkd2n<p·r[�m��d £¤�mni��dk�ª��nb��r[d qmd�p���por[nbf�h/|�� �(¨{hkfDdgp y hk� y �m��hkl d��mnbpo¨ ��d�f��n<�m��d£¤�vhk�mlm�h{r[� y d �mdNjvh y dkr�n nb��nbr�l ¥dgq�� y d 
m���m��fDn<q�p���dkqvhk� � Q ­ �o¯�}�¡Vn<p·r[n y hkp�d 
m������fDn<qmpo��dgqvh{�ed�mn<p·¨ ��dDf��nb�m��dP£¤�vhk��lv�h{r�� y d��n^�mn�¸vqm����dDj�dgl

� Q ­ �o¯ ¼ S@ §
?
< S@
�

?
< ��­ ��7 � � ¯ Q G ­ � 7 � � ¯ Q ��� � § � � ­ �o¯ � Q a ­ � } � 5k¯

0ªhkfDdgp���qsr[n<�kl[hkl�q ��fYnbl�� y hkfDn<qsr[nYd y dgq �o�mqsr[d��mninb£¤�vh�wykzdkn<pP�m� ��n<l�nbq y ��hkp�­ � £�} � } � .s¯;��r[� ¢������hkqm��d�d�f��nbr[d �mdi��nQ�V�mq��gn�¢ � �xr�rthx} ´ hkl[h y dgqsr[lodg��hklEhijml�n y ��p zhkd�q¤�mf��n<lo� y h�¨{hkfDdgp y hk� ¢
y �m��hklPh���qsr�n<�gl�hk�e�vh2���mq�wykzhkd �mn�dgqm�mh q�d r�n<fDj�d���­ �o¯Y¼ � §

�
� � � § � � ­ �o¯�� Q }	¡Vn<p·r[n y �hk� y �m��d¨{hkfYdkp ��r[�������<hkl¹hQp�nb�g�m��q¤r�n^jml�n y ��p zhkdDq ��f��nbl�� y hO��|
7���­ �o¯ � 8 | � A � }R0ªhkfYdkp n<por��m�vhkl � Q ­ �o¯qmd � d �mn<��d2�mn��uqm�mn<lop�dgq y dkf y dgl�lon<��h�wykzdgnbpP�mni��dkqm�gd�hk� y hkq y niqvh{pP�m�vhkpP�m��l�n wykzdgnbp�n�qmdfYd �mnb��d8�mn��uqm�mnbl�p�dkq 
m������fDn<qmpo��dgqvh{� y dgf y dgl�lon<��h�wykzdgnbp��mnY��dgq��gd�hk� y hkq y nDn<f �mfYh �mhkp�m��lonxwy{zdgn<p dg�Npon ��h��Cd fDdx��n<��d�n<p·r[�m�mhk�md2qvh �Vn���} � � )4� } 4 qm� y ��hk��fDn<qsr[n y hk� y �m��h{l�n<fDdgp � Q ­ �o¯jvhkl�hid y hkp�d8dgq��mnDhkp;n<qmnbl��g��hkp;�mnP�����sh y{zhkd�¦o§ � ��p zh{d��kn<l[h{�vhkp;j�n<��h � £ }B­ � } � ~g¯���dg� p�n���h���dp���por[nbf�h y dgf y dgl�lon<��h�wykzdgnbp qvh{pe�m�vh{p¹�m��lonxwy{zdgn<pb} ´ hkl�h�n<����fD��qvh{l dgpen���n<��r�dgpª�mn�
�dgl��mh�dW���mn�h{��n^�gn<l�hklGp���p·r[nbf�hkp �kl[hkqm��n<pW­�& Q ¶ | ��� ¯ p<�� r���dgpb} � qsr[lonbr[hkqsr[dY¸ y hQ�m���·�� y �����gn<l�hkl �mf po��por�n<fYh

& � & y dgf�& ¶ | ���	� h{r�l[h�¨B�n<p��vh�� £ } ­ � } � ~s¯½}�¡unbpor[n y hkpod ¨{hkfDdgp^n<p·r[�m�vh{lWp���por�n<fYhkpfYnbqmdglon<p n;� h	�<nbl �mfYhPhkqG�hk����p�nE�mn;rthkfYhkq
�md�¸mqm��r�dm}R�K��r[l�hP�mnb¸ y �m���mhk�mn y dgfDjm��r[h y ��dgqvhk�V�n£¤�mnk�v�mn�¨ ���mdDhkdPqE��mfDn<lodP�mn^n<£¤�vh�wy{zdgn<pGqmdQpo��por�n<fYh � } � .8­�& Q n<£¤�vh�wykzdgnbpt¯��v¸ y h y dgfDjm��� y hk��d� h	�<nbleh ��qsr[nb�gl[h�wykzhkd�q ��f��nbl�� y h�nbfJpo��p·r[n<fYhkpª�gl[h{qm�mn<pb� y dgf & Q ¶ ¶ | ��� p<�� r���dgpb� nVfYhkqsr[n<l hjml�n y ��p zhkd^�mnbp�n ��h{�vh�} ��©C���m} � } | � fDdgpor�l[h;d^�mn<p·¨x��d�f	�n<����d;£¤�vhk�mlm�h{r[� y d^l�nbp y hk��hk��d � Q ­ �o¯�±�& Q¨gnbl�p���p�d�r[nbfYj�d8l�nbp y h{��hk�md �o±�& jmhkl[h8µ ¼«�Da*)x� µ ¼¾~�nL& Q ¼ ) � Q �B| �	� Q ��� ��� Q n � ��� Q
p��� r[��dkp<}L�"
mp�nblo¨kn�£¤�mnYhkp y �ml·¨kh{p jmhkl[h8�m����nbl�nbq¤r�n<p^¨{hk��dglon<p;�mnL& n<p·r zhkd y dg��hkjmp�hk�vhkpb}1� p·r[n
y dg��hkjmpodYpo�m�gn<lonW£¤�mn��¹° &/}��	��
���� Q ­ �o¯e° & Q 
�� ������������������������ ������"!#
%$���&� � �(')���*�+')���&!-,
��./�0�1�-$�2� � � � � ��� � �3�������4�3���"
5���&./� �4.3�0�6���6�&�7
8� 
5� �".3�7
���� � ��� ��9 !3�:�<;=!3� � Q1> �6?A@ � QCB
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MoJPW�^gO0^�STQ O}¨aUV^YWÃ�Q�STUN^4;XE_JdSTH_�JdFKUNL�^NMCO � � ��{ �j^POKOK^PO�HKQ ORETMVFIJPST^gO�UV[TSTUVL(JPW ;XETQPtX[T^�HRQ �gUVW=QqSTQ
ef^gHRFKQ O~L�^gHKHRQ MNJBbLPc^gQ�O tF� ) ���1Ê�xgtTJPO~^g[TSTJPO~STQ�ORZTUN[²JPZGHKQ ORQ [\F	JdW$ETW=J"STUV[0ÈJPW�UNL(J �_JPM��/ ORFKUNL J
[_J¯L(JPSTQ�UoJ �PM�O � � � · � O ��{ ��O}FIQ�HKQ�OKETM�F	JPST^�Z_JPHKJQM�O � � ��ef^gU©L�^g[GÓ_HRWlJPSG^lJdFKHIJ(¨��Q O�STQ�ETW ZTHK^�³
L Q�STUNW�Q [\FI^=STQ�STUNJP�g^g[TJPMNU!�(JBbLdcJP^¯QE�GJdF	Ja{+Ç�FKUNMVU
�(Jd[TST^¯^°W=JPZBQ JPW�Q [\FI^=ST^ &jJPW=UVMVFK^g[TUoJd[T^]STQ
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&jQ�UNOKQ�[ �BQ�HK��x(SÑ[hEGW � JPW=UVMVFK^g[TUoJd[T^]Q MVQ�FIH È^g[TUVL ^�Q�JPHR�gETW�Q [\FI^gOjQ ETH �/ O}FIUNL�^gO�[A�^gOp^"�GFIQ�W=^gOjJ
L ^g[GORF	Jd[XFKQASTQASTUVefETO�cJP^�L ^PW=^YOKQ�[TST^�� · � thL�^g[GÓ_HRWlJd[TST^�J�[_JdFIEGHKQ5� J �TJPM¦�/ ORFIUVL(JpSTJYSGUVefETO�cJP^
�PM�O � � � · � � · � O �|{ ��JdHIJ � � � �3^ OKUVORFKQ W=J'JPZTHKQ�OKQ�[XFIJ ETW<L ^gW�ZB^PHRF	JdW=Q�[XFK^'OKETZ�Q Hª³
STUVefEGOKUV¨P^ � MCO�� � � · �

��� O ��[G^�MNUVW=U�FIQ]STQlFKQ W�ZB^PO"MN^P[T�g^gO�{ '+O�ZTHRUN[TL�UNZ_JPUVOYHKQ ORETMVFIJPST^gO"STQ O}FIQ
Q O}FIETST^ Z�^aSTQ�W ORQ HYQ ORL ^g[\FIHKJPST^gOY[_J �AQ�eª{ � xzyGx���{ �� UNW�ZB^gH}F	JP[\FKQ"W�Q [TL�UN^g[_JdH4;XETQ(;hETJP[TST^
FIQ�HKW�UN[_JPW�^gO+Q�ORFKQ=FIHKJ"�_JPM � ^ÌFIU�¨gQ W�^gO�^ L�^g[ � Q�L UVW=Q�[XFK^ÑSTQ�ETWÏHRQ L Q�[\FIQlQ�ORFKETST^�OR^��THKQ�STU´³
efETO cJd^�Q W OKUNO}FIQ�WlJPOq�g^z¨gQ�HK[_JPSG^gO`ZBQ�MoJ"Q�;XE_JBbLPcJd^]STQ��«JP[T�gQ½¨aUV[°�gQ�[TQ HKJPMNU!�(JPS_J�L ^gW�W�Q W'È^gHKUNJ
STQ�MV^g[T�g^ÎJPMNL JP[TL Q �´xzygk �|{ �jQ O}FIQ�FKHIJ"�_JdM � ^ ^gOÌJPEGFK^gHKQ�OÌJPZTHRQ ORQ [\F	JPHKJPW ETWlJ L ^g[ � Q�L�FKETHIJ
Z_JPHKJ¯ORQ3^"�GFIQ�Hj^¯QE�aZ�^aQ�[\FIQ�HÌS_J¯STUVefEGO cJP^ �PM�O � � � · � F �|{�i�JP[A�JPMVUNORQ�STQY[T^gOKOR^gO�S_JPST^gO�t_efQ UVFIJ
ZBQ�MN^gO3JPEGFK^gHKQ�O � xzy\k ��t1HRQ ZTHR^aSGE��=FIJP[\FI^Ñ^ L ^gW�Z�^gHRFIJPW=Q�[\FI^ OKETZ�Q Hª³ STU�efETOKU�¨g^ � M O � � � · �

��� O �
Z_JPHKJ�� �7x ;XE_Jd[XFK^²^ÌL ^gW�ZB^PHRF	JdW=Q�[XFK^2�_JPM��/ O}FIUNL�^l[T^ÌHRQ �gUVW=Q3STQ(� ) xg{�ÇjW SGQ][T^gOKOR^gO
UN[\FIQ�HKQ�OKOKQ�O�efEaFIETHR^gOYL ^g[TORUNO}FIQ�Q W Q�ORFIEGS_JPH�J [TJdFIETHRQ5� J S_JdO�^P[TS_JPOYSTQ¯OKZGUN[ [T^ W�^hSTQ MV^°STQ
&jQ�UNOKQ�[ �BQ�HK�T�TUNSTUVW=Q�[TOKUV^g[_JPM�L ^PW,L ^gHRHKQ�MoJBbLdc^gQ OA[T^gO�JPL�^gZTMNJPW=Q�[\FI^gO�{
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Ç�FKUNMNU!�(JP[GST^Ñ^'ef^gHRWlJPMVUNORW=^ STQÌW=JdFIHRU
�lSGQ°FIHIJd[TORefQ�H ÈQ [GL UoJ'QÌSTUNJP�g^g[TJPMNU!�(JBbLdcJP^ÑQ��TJ�F	J
[A�^gOAL(JdMNL EGMoJPW�^gO�^¯L�^gW=ZGHKUNW�Q [\FK^]STQYMN^hL(JPMVU
�(J�bLPcJP^�ÍÑQYJ�HKJ��PcJP^¯Z_JdHRFIUVL UVZ_JBbLPcJd^
	¯ST^gOAW�^aST^PO
¨hUO�THKJPL UV^g[_JPUVOqZ_JdHIJ�^]OKUVORFKQ W=J�L ^gW Ä WlJPOROIJPO�� Ä �ËxzyED	�½{ �j^POKOK^PO`HKQ ORETMVFIJPST^gO`[XETW��Q HRUNL�^gO
UN[TSGUNL(JdW ;XETQdt_Z_JPHIJ�� ) ���1Ê�xgtT^¯ORUNORFKQ W=J]JPZTHRQ OKQ�[\F	J=EGWlJ"e�JPORQ�STQYW=^hST^gOq¨aU �THIJdL UN^P[_JPUNO
Q O}FIQ [GSTUNST^PO][_J�HKQ��gU�cJP^ÑSTQ2�_JPU �GJPO"efHKQ�;XE©ÈQ [TL�UoJPO�{ �Ñ�^gO"F	JdW��q�Q W%Q O}FIETSTJPW=^PO]^�FIHIJd[TOKZ�^gHRFKQ
STQYQ [TQ�HK�gUNJ�[TQ O}F	J¯L(JPSGQ UoJ]L�^gW,W=JPOKOKJPOAL ^gHRHKQ MNJPL UV^g[_JPSTJPO { �'�JPHKUV^gO�FKHIJ"�_JdM � ^gO`[TJ¯MVUVFKQ HIJ�FIETHKJ
STQ W�^g[TO}FIHKJPHIJPW ;XETQ°^ FIHIJd[TOKZ�^gHRFKQ°STQ°Q�[TQ HR�gUoJ Q W%L(JPSGQ UoJdO � JPHRW È^g[GUNL(JdO3L�^gW�STQ OR^gHKSTQ�W
[_JPOqWlJPOROIJPOqQ O}F��J�STUVHKQ�FIJPW�Q [\FIQjHKQ MNJPL UV^g[_JPSG^3L�^gWD^gO~W�^aST^PO�¨hUO�GHIJPL�UN^g[_JdUNO�[ncJP^�Q�OKZ_JdM � JPSG^gO
Q�L ^gW$JPO`L ^P[TSTURbLdc^gQ OAUV[TUNL�UoJPUVOqST^]ORUNO}FIQ W=JG{�� [TUVL UNJPMNW�Q [\FIQj^¯OKUNO}FIQ�WlJ �Q�Z�Q H}FIETH �_JPST^�JdFKHIJ(¨��Q O
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STQlEGW%UVW=ZGETMNOR^¡���"��OK^��GHKQlEGWlJ S_JPS_J WlJPOROIJÑSTJ L(JdSTQ UNJGt`��� ��� Ê���� � �d� ��� ��^gE�JdFKHIJ(¨��Q O
STQ ETWÁSTQ ORMN^hL(JPW�Q [\FK^Å���"�]Q WÁETW=J S_JPS_J WlJPOROIJ S_J L JPSTQ�UoJ5�	� ��� Ê
� � � ��� ��� �½{ � [\FIQ�³�gHIJd[TST^²[XETW=Q�HKUVL(JPW�Q [\FIQ¯JdO�Q7;XE_JBbLdc^gQ O�STQ¯W=^z¨hUNW�Q [\FK^ÌL(JPMVL ETMNJPW=^PO+^²OKQ �PET[TST^ W=^PW=Q�[XFK^
S_J SGUNORFKHKU �TETURbLdcJP^ Q ORZ_JPL UNJPM`STQ Q [TQ�HK�gUNJÎÂ O � � �½{¥Ð ^PORFIHKJPW�^gO(;hEGQPt`Z_JPHKJ � ) ���lÊ xPt�^
FIHKJP[TOKZ�^gH}FIQ"SGQ]Q [TQ�HK�gUNJl[_JlL JPSTQ UNJ��Q �_JdM¦�/ O}FIUVL ^ �¤Â O � � � · � O ��tnUV[TSTQ�ZBQ�[TSTQ [\FKQ]S_JlL ^P[TSTURbLdcJP^
UN[TUVL UNJPM�{ �j^]HRQ �gUVW=QjSTQ+efHIJPL JPO`L ^PHKHKQ�MoJBbLdc^gQ O�tF� � � �	tT[A�^gO`^"�GFIU�¨gQ W�^gO~^]W�Q ORW=^]L�^gW�ZB^gH}F	J�³
W=Q�[\FI^ � �JÌQE�aUNO}FIQ [\FKQ�[TJ MVUVFIQ�HIJdFKETHIJE� �¿Â O � � � · �

��� O ��Z_JPHKJÌL ^g[TSGURbLPcJd^ UV[TUNL�UoJPM«FIUVZB^ÌUVW=ZGETMNOR^
Q �¤Â O � � � · �

� � O ��Z_JPHKJ°L ^g[GSTURbLdcJP^²UN[TUVL UoJdM«FKUNZ�^ÌSTQ ORMN^hL(JPW�Q [\FK^T{���ORFKETST^gO�JP[\FKQ HKUV^gHKQ�O�OK^��GHKQ
^¡OKQ��gET[TSG^ W�^gW�Q [\FI^ÎS_JÎSTUVORFIHRUO�TEGURbLPcJd^ÎSTQ�Q�[TQ HR�gUoJ¡Q�W L JPSTQ�UoJPO � JPHKW'È^g[TUVL(JPO�L ^gW STQ�O}³
^gHKSGQ W<L�^gHKHRQ MNJPL UV^g[_JPS_J ^��GFIU�¨gQ�HIJPW ETW<Q��GZ�^hQ [\FIQ WÅ�J �GUVW=^�Â O � � � · �

��� � DlZTJPHIJ�^ L(JdOK^
STQ�L�^gHKHRQ MoJ�bLPc^gQ�Ol[_JPOlWlJPOROIJPO=FIUNZ�^ FKH(�/ W=Q�HK^gO?� � � � � � � L ^gW � � ÊÁyÎQ�QE�aL�UVF	J�bLPcJP^¡UV[TU�³
L UNJPMnFIUVZB^¯W�^gW=Q�[\FI^ �¤wPw���{ �j^gOROK^=W=^hSTQ MV^�JPZTHKQ�OKQ�[XFIJlETW,FKHIJP[TORZB^PHRFIQ��_JdM¦�/ O}FIUVL ^¯[T^�HKQ �PUNW�Q
� ) � �~ÊDxgt9^ ;hETJPM�Q�ORF��JÌJdOKOK^hL UNJPST^=L ^gW J=e�JPORQ�STQ�W�^aSG^gO�¨hU �THIJPL�UN^g[TJPUNO�Q O}FIQ [GSTUNST^PO+[_J
HKQ��gU�cJP^�STQ �_JPU �GJPO«efHKQ�;XE©ÈQ [TL�UoJPO�{ ��ORFKQ~HKQ�OKETM�F	JPST^jOKET�PQ HKQ	;hEGQ~JpL�^g[TSTEGFKUV¨hUNSTJPSTQ�Fa�Q HRW=UVL(JGt1;XETQ
Q O}F��JÌHKQ�MoJPL�UN^g[_JdS_J°L ^gW ^ ORQ �gEG[TST^ W=^gW�Q [\FK^ Â O � � �+JdFKHIJ(¨��Q OYS_J°ed�^gHRW�ETMoJ°SGQj�YE
�B^ �¢�\w��|t
ZB^hSTQÌORQ H�STHIJPO}FIUVL(JPW�Q [\FIQ²W�^aSGUVÓ_L JPS_J�Z�Q MoJ'ZTHRQ ORQ [�bL J STQ²L ^PHKHKQ�MoJBbLdc^gQ O¯STQ MN^P[T�g^ JPMVL(JP[TL�Q
[_J°STUVORFIHRUO�TEGURbLPcJd^°STQ¯STQ OR^gHKSGQ W {�ÇjW STQ¯[T^gOROK^gOYUN[\FKQ HKQ�OKORQ O�efEGFIEGHK^gO�L�^g[TOKUVORFKQ�Q�W Q�ORFIEGS_JPH
STUNHRQ�FIJPW=Q�[\FIQjJ3L ^P[TSTEGFKUV¨hUNS_JdSTQ�Fa�Q HRW=UVL(JYQ WDL(JPSGQ UoJdO � JdHKW'È^g[TUNL JPO�L ^gW7SGQ OK^PHKSTQ�W L�^gHKHRQ MoJ ³
L UV^g[_JPS_Ja{%'+EGFKHK^YJPORZBQ�L�FI^YUVW=Z�^gHRFIJP[\FIQqL ^g[TORUNO}FIQ`Q WÆUN[TL�MNETUVH�Q½efQ UVFK^gO1STQAJd[_JPHKW�^g[TUVL UVS_JPSTQ�[T^
OKUVORFIQ�WlJYQ�Q ORFKETS_JPH�F	JP[\FK^"^"ORQ �gEG[TST^�W�^gW�Q [\FI^�S_J3SGUNORFKHKU �TETURbLdcJP^ ;XE_JP[\FI^"J3L ^P[TSTEGFKUV¨hUNS_JdSTQ
ST^¯OKUVORFIQ�WlJa{
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��WË[T^gOROK^AQ O}FIETSG^pJPSGUNL UV^g[_JPM�OK^"�THKQ�^AW�^aSTQ�MN^~SGQ�ip[TSTQ�HKOR^g[=x S�L�^gWËL�^gHKHRQ MNJBbLPc^gQ�O �¤khx��
EGFIUVMNU!�(JPW�^gO�^"ef^gHRWlJdMNUNORW=^YSTQjWlJ�FIHKU!�jSGQpFIHKJP[TORefQ�H ÈQ�[TL UNJ"W=^hSTU�Ó_L(JPSG^"Q+L JPMNL�ETMoJPW�^gO�^�L�^aQ½ÓG³
L UVQ [\FIQYSTQ�FIHKJP[TORW=UVOKO cJd^ � � ���~STQ�ORFKQ3ORUNORFKQ W=J]L ^gW Ä O �/ FKUN^gO�� Ä � xzyED���{ ��JPHKJT� ) ���1ÊËk
QE�aUNO}FIQYETW=J�e�JPOKQYSTQ�Q O}F	JPST^PO�L�E � J]FIHIJd[TOKW�UVF�ÈJP[TL UNJÎ�QYWÅ�J �aUVWlJltf� � �4���z� � xgtGQ W ZTMVQ [_J]L ^P[a³
L ^gHRS0ÈJP[TL�UoJ'L ^PW J e�JPORQ SGQ Q�ORFIJPST^gO=Q ORFKQ [TSGUNST^gO�ZTHRQ�¨hUNO}F	J ZBQ�MN^ L©�JPMVL ETMV^ SG^ Q��GZ�^hQ [\FIQ STQ
���\JPZTEG[T^z¨ �¿kax���{���^gW��TUV[_JP[TST^�^�L©�JPMVL ETMV^�STJ¯FKHIJP[TORW=U�FdÈJP[GL UoJ�L�^gW ^�L©�JPMVL ETMV^�SG^lQE�aZ�^aQ�[\FIQ
STQ ���\JPZGET[T^z¨�t0[A�^PO�^��GFIU�¨gQ�W=^gO ;XETQ¯^°¨dJPMV^gH+L H �/ FKUNL ^2����ÊDkat©^��aFIUNSG^Ì[_J ��Q½eª{ �¿kax �|t©[ncJP^ �Q
ETW=J ;XE_JP[\FKUNS_JPSGQ=ET[GUV¨gQ�HKOKJPM�{��+Q¯e�JdFI^Gt0[A�^PO3Q�[TL ^g[\FKHIJPW�^gOYef^gHRFKQ O�UN[TSn�/ L UV^gOY[hEGWÃ�Q�HKUNL�^gOYSTQ
;XETQ+QE�aUVORFIQpETWlJYe�JPOKQpSTQ+Q O}F	JPSG^gO~Q O}FIQ�[TSTUNSG^gO~Z_JPHKJ�� � ka{�i L ^g[GSTURbLdcJP^�Z_JPHKJ�J"Q��GUVORF(ÈQ [TL�UoJ
STQ O}F	J [T^z¨PJ²e�JPOKQ��Q�;hEGQ°JÌ¨PJdHKU}ÈJd[TL UNJ²STJ STUVORFKHKUO�GETURbLdcJP^²STQ=Q�[TQ HR�gUoJdO3ORQ � J W�Q [G^gH ;hEGQlETW=J
L Q�HRF	Jl¨dJPHRU}ÈJP[GL UoJ¯L H �/ FKUNL(JÑ�	��� � � �	{+ipM½�Q WµSTUVOKOK^Gtn[T^gOROK^gO+STJPST^gO+[XETW��Q HRUNL�^gO+OKEG�gQ HRQ W ;XETQ����
JPZTHRQ OKQ�[\F	J3EGWlJ�STQ�ZBQ�[TSnÈQ [GL UoJ�QE�aZ�^g[TQ [GL UoJdM_L ^gWDJ+¨dJPHKUªÈJP[TL�UoJ+S_JYSTQ OR^gHKSGQ W { ���^gO�F	JdW��q�Q W
Q�¨hUNSGQ [TL�UoJPW�^gO�J STUV[0ÈJPW�UNL J°[T^ÑW�^aSGQ MN^²STQ=ip[TSGQ HKOR^g[Åx(S L ^PW%L�^gHKHRQ MNJBbLPc^gQ�O3SGQ=MV^g[T�g^ JPM�³
L(JP[GL QP{ �AQ OR^gMV¨PQ [TST^=[XETW=Q�HKUVL(JPW�Q [\FIQ3J=Q�;XE_JBbLPcJd^°STQ+JaL � H<L^PSTUN[T�PQ H�STQ Z�Q [TSGQ [\FIQ]ST^�FIQ�W=Z�^
[A�^gO]L JPMNL�ETMoJPW�^gO�^ STQ�OR¨hUN^ WÃ�Q STUV^�;XE_JPSTHT�JdFIUVL ^ ST^ Z_JPL�^PFIQÌQ�MNQ�FKH�È^g[GUNL ^ M O � � �½{ �j^gOROK^gO¯HKQ�³
OKETM�F	JPSG^gO�UN[TSGUNL(JdW ;XETQ�JÌQE�aUNO}F(ÈQ�[TL UNJ²SGQ]ETWlJ°FKHIJP[TORURbLdcJP^ÌSTQ¯ip[TSGQ HKOR^g[ Q W<x S UV[TSTE��¯ETW
JPMoJdHK�\JPW�Q [\FK^ �_JPM��/ ORFKUNL�^~ST^AZ_JPL�^PFIQ � M O � � � · � O �|{ '+O©HKQ�OKETM�F	JPSG^gO«S_J~FIHIJd[TOKW�UVF�ÈJP[TL UNJ�W��J �aUNW=J
ST^gO`Q�ORF	JdST^gO�Q ORFKQ [TSGUNST^gOAQYS_J]STUV[0ÈJPW�UNL(J��_JPM��/ ORFKUNL(J3HKQ�efEaF	JPW JdO`L H �/ FIUVL(JPO`[_J]MVUVFIQ�HIJdFKETHIJ � �gy��
OK^��GHKQ�J]QE�aUNO}F(ÈQ [GL UoJ¯STQYETW=J�FIHIJd[TOKU}bLPcJP^]STQYij[TSTQ HROK^g[ Q W,ORUNO}FIQ W=JPOAET[TUVSTUNW�Q [GOKUN^P[_JPUNOqL ^gW
STQ OR^gHKSGQ W L ^PHKHKQ�MoJPL�UN^g[TJPS_J�S_J�ef^gHRWlJ�ETOKJPS_J¯Q W,[G^gOKOR^=FIHKJ"�_JPM � ^T{
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ÇjWµST^gOj�gHIJd[TSTQ OjSTQ OKJdÓ_^gOpQ WÒ[T^gOKOR^lFIHKJ"�_JPM � ^�STQ3FKQ OKQ3ef^gU0^=Q O}FIETST^ÌOR^��THRQ�Jl[_J ³
FIETHRQ5� J=ST^gO�Q O}F	JPSG^gOjQ�MNQ½FIH�È^P[TUNL�^gOA[T^lW�^aSGQ MN^]SGQ3ij[TSTQ HROK^g['kdSÑL�^gW L ^gHRHKQ�MoJBbLdc^gQ OASTQ�MN^g[G�g^
JPMNL JP[TL�Q=[_JdO�Q [TQ�HK�gUNJPO�ST^gO�O �/ FIUV^gO { ÇAFIUNMVU
� JP[TST^²STUNJP�g^g[_JdMNU
� JBbLPcJd^ Q��GJdF	JÑ[`�^gO"L JPMNL�ETMoJPW�^gO�J
efET[�bLdcJP^pHKJ��PcJP^�Z_JPH}FIUVL UNZTJBbLPcJP^�Z_JPHKJ�^PO1JPEGFK^aQ�ORFIJPST^gO�{ �j^POKOK^PO�HKQ�OKETM�F	JPSG^gO0[XETW��Q HRUNL�^gO0UV[TSTUVL(JPW
;XETQPtdZ_JPHIJ � ) � �1Ê¹khtd^jW=^hSTQ MV^ASTQqij[TSTQ�HKOK^P[�kdS"JdZTHKQ�OKQ [\FIJ+ETWlJ`e�JPORQqSTQ�Q O}F	JPSG^gO�Q�ORFIQ�[a³
STUNSG^gO { � [\FIQ �PHIJP[TSG^ [XETW�Q HRUNL JPW=Q�[\FIQ¯J°Q7;XE_J�bLPcJP^²STQQJaL � H<L^gSTUV[T�gQ�H�STQ Z�Q [TSGQ [\FIQ�ST^ÌFIQ�W=Z�^
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