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�[�� ���D ���B���*�� ���[��� �+� � �ª)���������� �� � ���
�[���� ������� ���!���

�	� ��À�
�XÂfÀ:��� ZCupZ�aod�gj�»gj_�ahUpgjs�czZt�<ikcza abUpZCu�gj�DZtczZt_:a�s�aodfrfZts g�_:©kix�j©fZtu$gj_$��dN�fZts�g°df_
g�YCdfrkZlshZtrfYCZ�_:aodxazg�ik_��$Y[i�upZ����jgj_XrXq�Zts�ahgjYCdxahgjik_ df_Xu ik��ahgjY[gjsbd�ahgjik_ ¡�� Z etik_Xs�g�upZtc
YCi/uXZ!�j��g�_pr ³?�º¦ldfcz¨fiN©ºchdf_XuXifY ²XZ��juXst¡�� Z5uXZtY[ik_pszabchdxabZ	abUXZ§��gjY[g�aod�ahgjik_Xs*if·�ahUXZ
yBifazabsªYCi/uXZ!�+et�XczchZt_:az�j� ZtY[�p�jiN�kZ�u q df_pu(�Xczik�<ikshZ�dC_pZ�� Y[i/uXZ��L¸abUXZ�eoUpgjZt_ Y[i/uXZ��°®
��Upg�eoU dx����i���sC�Xs�abi�etik_:abczif��abUpZ(³<ik�X_XuXdfcz�º�jZt_prfabU df_Xu �jgj_XZ�sCgj_ ahUXZ shZtrfYCZ�_:abZtu
g�YCdfrkZ�st¡�� Z�dx��szi �pchZtszZtc�©kZ(²X_XZ�szabcz�Xe�ah�XchZ�sCgj_�abUXZ�uvd�aodp¡ �ªZ!¶/a���Z(dfuXuXczZtszs[ahUXZ
�Xchik³���Z�Y if·»Zts�ahgjYCdxahgj_Xr	ahUXZ�_/�pY�³<Ztc¬if·�e���dfshszZts�dx_Xu(ahUXZ�dxshshi/e�g�dxahZtule!�°dxshs«�XdfcbdfY[Zn�
abZtczst¡��$Z>�Xczik�DifshZQd�Y[Z!abUXi/u��Xs�g�_pr|abUpZLe�ik_:abZn¶�ah�vdx�?gj_p·¸ikchYCdxazg�if_�gj_XUXZ�chZt_:aBg�_ g�YCdfrfZts
abilu�g�szetczgjY�g�_XdxabZ
³<Z�a��QZtZ�_ ahUXZ5upg��DZtchZ�_:a�e���dfshszZts*gj_$abUpZ5eJdfszZ5if·�Y�g ¶/ab�XczZ
upg�s�abc�g�³X�/�
ahgjik_Xs���g�abUlszabczik_Xrf��� Y�g�¶�Ztu e!�°dxshshZ�st¡���g�_vd��j���kq���Z�etikY[�vdfczZ�ahUXZ[¦lyL¦ 2Y	d8¶�gjY�g�szZtc
if·�abUXZ
�<iks�abZtc�g�ifc*YCdfchrfgj_vdx�jso®*dx_Xu ¦(}¬y FYCd�¶/gjY��XY d8m`�<ikszahZtczgjikc�gÐ® etczg�abZ�czg�d���UXZt_
�XshZ�u���g�abU(ahUXZ�dx��rfikczg�abUXY[s�upgjshe��XshszZtuPdf³<iN©kZf¡V�ªZ�sh�p��abs«dfchZ �XczZtshZ�_:abZtulik_ls���_:ahUXZ�azg�e
g�YCdfrkZ�sªdf_Xul~pyL¼ TIg�YCdfrfZtcz�f¡
�! #"�Á%$*¾&
'B�f� ^`YCdfrkZ shZ�rkY[Zt_:aod�ahgjik_ qD¦ldfcz¨fiN© �|dx_XuXikY(��g�Z!��uXs�q<Å>s�ahgjYCdxahgjik_ qD¦ g ¶?�
ab�XczZtstqM��dN�fZts�g°df_ ·¸cbdfY[Z)��ikcz¨



���������	��
��
����������������	���	����� \

� ��& ��� "
���  �������������

� �� À�
8¾ '���ÂfÀ"!2¾  #
�f¡j� ¢�d[shZ�rkY[Zt_:aod�ahgjik_l��dN�fZts�g�Z�_X_XZ�dJ©kZ�e��p_XZ���ifg�dC�Xc�g�ifczg�¦ldxch¨fiN©?gjZt_X_XZ ¡ $
�f¡ � y>czwtszZt_:aodxazg�if_luXZ�sªgjYCdfrkZts ¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡ �

% &' ��¾ ')(/Ã  �+* 
�!¸¾&
,! � ' �-*�ÀJ���v�/.0!2���-1& �� 2
�/¡j� ¢�gjY�gjahZtsªuX� YCi/uXW!��Z uXZ�yBixahabs ¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡ 3
�/¡ � ¢+Z�¥�UpgjZt_/m`Y[i�upW��jZ ¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡ �4$

��¡ �/¡j� ¥�ik_pszabcz�Xe�azg�if_luX� Y[i�uXW!��Z ³pgj_vdxgjchZ ¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡ �4$
��¡ �/¡ � Å�¶/abZ�_Xszgjik_�5��X_ Y[i�uXW!��Z Y*m%d�g�czZ ¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡H��6

�/¡¤\ �ªw�sh�p��aodxaªik³�abZt_?�Xsª�vdfc��jZts�uXZ���¶ Y[i�uXW!��Z�s ¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡H���
7 8 ��À"!2� ��À"!2¾  '�� ��¾ '9(/Ã  ';: �pÀtÀ��vÂ�<� ��X�). '�¾  9 �  /� % 2
\�¡j� ¦(w�ahUXi�upZ�uXZ��F£>=�g�s�abikrfcbdfY[Y[Z uXZ��°d@?Ldfczg�df_Xe�Z�¥�ik_Xupg�ahgjik_X_pZ�����Z§�=A?|¥�® ��3

\p¡j�f¡j� y»czgj_Xe!g��<Z ¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡H�f�
\p¡j�f¡ � B«w!abZ�e�ahgjik_
uXZ�s�Y[i/uXZtsQ�vdfc>�X_XZ«df_vdx���/shZ«u�£Þ�X_§Ztsh�XdfetZ|u £Þw�eoUXZ����jZ \p�
\p¡j�f¡¤\ B«ifY	d�g�_XZ§uXZ	©xdx��g�u�gjahw§uvdf_ps��jZ§eJdxs�u £±�X_ºY[w���df_XrfZ§uXZ	uXZt��¶

r:dx�Xshs�g�Z�_X_XZts ¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡ \:�
\�¡ � y>c�g�_pe�gj�DZ�uXZts|dx�jrkikc�gjahUXY[Zts�uXZ�a`�/�DZ�ÅL¦ Z!aªchwtsz�p��aodxahs ¡�¡�¡�¡�¡�¡�¡�¡ \�3

# � *�
�¾C*»¾<� 'B� Â�<�¾D!E. 'B� ��¾ ')(/Ã  'F: �pÀJÀ��vÂ�<  ��v�/. '+¾  G �  �� #/H
$p¡j� Å>_:ahchZ ��ifg ³vdJ�kZts�g�Z�_X_XZ*Z!aªchZ���d�¶pdxazg�ik_�uXZ���df³<Z��js�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡I$?�
$p¡ � ^`_KJv�XZ�_XetZ�sh�Xc��jZts�chw�sh�p��aodxahs|�pcbdxazg�´?�XZ�s ¡�¡�¡�¡�¡�¡�¡�¡ ¡�¡�¡�¡�¡�¡�¡�¡I$:�

H � * 
8¾C*»¾<��'��PÂ,<+¾D!L.�'��PÂ 
,!ÐÀM( 
   :À '� *ÃN: �vÃL1M¾�
�!ÐÀ"<��  'F: ¾C*�À"!2�O!F���pÀ"!¸¾  P#�Q

R S ¾  Â:ÃF���4!¸¾  HD%

æ�æ ßFTVUXW�Y[Z



$ ����� ��������� �	�����
	 ��� ���X� ����� ��� ����-� ���
� �D�[�+���C"����L�������
����� ��� �! �"�#$ 
%�&!�'&)(+*�% ,-�
./ ��)(+ 
%0%1 ��2/ �3 45%5 6+*7(8� 90:)(�*/:)(; �/:)<'*
2=(� 
%5%5 
�ªik�Xs*_pik�Xs*�p��d?>�ik_Xs*uvdx_Xs*�X_ºe�ik_:abZn¶�ahZ��VdJ�kZ�szgjZt_ ¡L¥�ik_pszgjuXwtczik_Xs��X_XZ§upg�s�abc�g�³X�/�

ahgjik_(upZ��Xczik³vdf³�gj��gjahw�´?�XZ!��e�ik_X´?�XZA@CBED�F�sz�Xcª�X_lZ�sh�vdfe�Z�uXZ�s«e�ik_p²vrk�pcbdxazg�ik_ps|_XixabwHG¬¡
�|ik�Xs»upw�²v_pgjshszik_Xs�dx��ifchs»�X_XZ�·¸ik_pe�ahgjik_[uXZ�eti?Ipa>Zt_:abczZ�uXZt��¶�etik_p²Xrk�Xcbd�ahgjik_Xs�JKBED1LMD�NOF!¡
¢>£±Zts�ahgjYCdxahgjik_ �VdJ�fZtszgjZt_p_XZ[etik_Xs�g�s�abZ�d���ikczs 5§Y�gj_pgjY[gjshZ�c«�jZ*czgjsh´?�XZ���dN�fZts�g�Z�_ q ef£±Zts�a 5
upg�czZ 5lczZteoUXZ�cheoUXZ�c*�°d etik_�²vrk�Xchdxahgjik_º´?�pg�Y[gj_pgjY�g�szZ§�S£±Ztsz�Dw�cbdf_petZ
uXZC�°d(·¸if_Xe�azg�ik_ uXZ
etiPIpa � QDSR dfchrUTKVXWY[Z \ Y JKBED1LMD�NOFM@CBED�F+]PD�^ ��8®
T�chdxgjahZtc �X_��Xchif³p��W�Y[ZCuXdf_Xs ��Z[eJdxuXchZ[uXZ��F£ÞZ�szahgjYCdxahgjik_ �VdJ�kZ�szgjZt_X_XZ§chZ�©?gjZt_:a�uXik_Xe 5
uXw�²v_�g�c �

_a` _XZ upgjszahczgj³X�pazg�ik_b@CBED�FQsz�Xc��S£±Ztsz�vdfetZ�uXZts�e�ik_p²vrk�pcbdxazg�ik_ps5G
_a` _XZ�·¸ik_pe�ahgjik_�uXZ eti?Ipa5JKBED1LMD�NOF
_a` _ dx�jrkikc�gjahUXY[Z�upZ�Y�gj_pgjY[gjsbd�ahgjik_

¥�ik_XszgjuXw�chik_XsBYCdxg�_:ahZt_vdf_:a���ZLetif_?ahZ!¶/abZLuXZ>�°d�shZ�rkY[Zt_:aod�ahgjik_�u £ÄgjY	dxrkZts�¡x¢�ZLeoUvdfY[��upZts
uXik_X_Xw�Zts�Z�sza�_Xixabw�cdReBEfhgiF�g+jlk�i?mon czZt�XczwtszZt_:abZ���d§abcbdxYCZ�uXZ��F£±gjYCdfrkZ
2Zt_XszZtY�³p��Z
uXZts�s�gjahZtso®�Z!a���Z�s�upg���w�chZt_:ahsKfhg�shik_:a 5l©xdx�jZt�Xc�uvdf_Xs*�F£ÞZ�sh�vdxetZ�u £±w�aod�aKp 2Zt_XszZtY�³p��Z
uXZts _pg�©kZtdf��¶�uXZ�rkc�g�sb®!¡+¢»£Äg�YCdfrkZ�szZtrkY[Z�_?ahwtZCZts�a�_pifabw�ZCqeRUBsrPgMFMgtj�kXqD��Z�s�u�gj�DwtczZt_:absrPg>w�aodx_?a 5�©fd���Z��Xc�uvdf_Xs�u FZ�_XshZ�Y�³p�jZ uXZts�e!�°dfszshZ�so®!¡M¢+d*Y[i/uXw���g�shdxahgjik_ ¦ldxch¨fiN©?gjZt_X_XZ
�DZ�chY[Z�a§uXZ(upw�²v_pgjc§�p_XZ(�jifg �wvxX����	� sh�Xc[�S£±Ztsz�vdfe�Z uXZts	etik_�²vrk�Xchdxahgjik_XsCu k q>_XifahwtZ@yBsq�Fn¡"B�£¤dx�pabczZQ�vdxczaJqN�p_XZ>YCi/uXw!�jgjsbdxazg�if_�uXZ�sBuXif_X_XwtZ�s�¸abZn¶�ah�XchZxq8³Xch�pg�aJq�¡�¡j¡¤®+�<ZtczY[Z�a�uXZ
uXw�²v_�g�cV�p_XZ¬��ixg�u £ÞdxazaodfeoUXZ dx��¶5upik_X_Xw�Zts�sh�pc��S£±Ztsz�vdfe�Z�upZtsVe�ik_p²vrk�pcbdxazg�ik_pszp k q/_XifahwtZ@yBEc|{}q~F!¡�¢>£Ägj_Xetik_p_/�pZCup� �Xchik³���W�YCZ[w!aodf_:a�q§qD_Xik�Xs�czZteoUXZ�cheoUXif_Xs 5��`ik�pazg�Y�gjshZtc+����d
��ifg ��vC�M�	
 ��X����X� upw�²v_pgjZ��vdfc �

@CB�qw{ coF'R @yBEc|{}q~FM@CB�q�F@CB�coF ^ S�k®
c w!aodf_:aªuXik_p_Xwfqv_Xif�Xs�ik�pahgjY�g�szik_XsªZt_ chwtdx�jg�abw��

@CB�c�{}q~FM@CB�q�F�^ F\:®

éÐö�æ+é��



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

¢+Z
eoUpifg�¶ upZ��F£Þdx��rfikczg�abUXY[Z�u £±ik�pazg�Y�gjsbdxazg�ik_ Z�aCe�Z��j�pg�uXZ
�°d ·¸ik_pe�ahgjik_ uXZ�etiPI�a[shik_:a
³pg�Z�_$w!©/gjuXZ�YCY[Z�_?a��jgjwts�¡��ªik�Xs cbdx�X�DZ!��if_Xs�upZt��¶�e�czg�abWtczZts�etik�XchdfY[Y[Zt_:a���ahg��jgjshw�s�´?�XZ
_Xik�Xs�etifYC�XdfchZ�chik_Xs�uvdx_Xs��°d[sh�pg�abZ uXZ e�Z�ahcbdJ©xdxgj�F¡
¢�Z¬¦(}¬y Ê¦ld8¶�gjY��pY���� �M�	
 ��X����X� ®Le�ikchczZtsz�Dik_pu 5��°d ·¸ik_Xe!ahgjik_
uXZ«e�iPIpa�upw�²v_pgjZ

�vdfc � J������ BED1LMD�NOF R
	��� Y[Z BED�F�L �$?®
iPm�*czZt�XczwtshZ�_:abZ*�jZ�s���Y�³Dix��Z�uXZ���chif_XZteo¨xZtct¡�¢»£Þik��ahgjY��XY Z�sza�d���ikczs«d�ahabZ!g�_:a|�Dif�Xcª��d
F�X_XZJ®Betif_p²vrk�Xchdxahgjik_[´?�pgvYCd�¶/gjY[gjshZV��d«�jifgS¡ ` _*abZ!�Xe�czg�abWtczZ�Zts�a>upg��Ce!gj�jZA5�dxahahZ�gj_XuXchZ�Z!a_Xwte�Ztshs�gjahZ|�p_§dx�jrkikc�gjahUXY[Z�etiPI�abZt�/¶[Zt_[abZ�YC�psLupZªetdx�jet�p�Me�ikY[YCZ��jZ�chZ�et�pg�aLszgjY��p�jw|�Xdfc
Z!¶�ZtY[�p�jZf¡ B«Zts�df�X�XcziN¶/gjYCdxahgjik_Xs�uXZ§e�Z	e�czg�abW�chZC�DZ��p©kZ�_?a*_XwJdf_pYCixg�_Xs���ahchZCik³pabZ�_?�XZts
�vdfc�uXZ�s«dx�jrkikc�gjahUXY[Zts�uXw!abZtczY�g�_pgjszahZts�¡
¢�Z|¦lyL¦ S¦(i/uXZtsQ¦ldfczrfgj_vdx�jZts � � �M�	
 ��X����X� ®µetikczchZtsz�Dif_Xu�5¬��d ·¸if_Xe�azg�ik_CuXZ�eti?Ipa

uXw�²v_�g�Z��vdfc � J������ B D1LMD�N F'R��g+jlk 	��� Y��sZ B D giF�^ S�k®
¢>£±ik�pazg�Y��XY Z�sza	dxahahZ�gj_:a���ikczsh´?�XZ
�jZts[upg���w�chZt_:ahZts[��ifgjs[YCdfchrfgj_vdx�jZts�Z�_ �p_ s�gjahZ�shik_:a
Y	d8¶�gjY�g�szwtZ�st¡FB«� �<ifg�_:a�upZ5©��pZ�dx��rfikczg�abUXY�gj´?�XZfq��jZts�Y[w!abUXi/uXZts�upZ5a`���<Z ¦(Z!abchif�Dix�
�jgjs�m =«dfs�ahgj_Xr$S¦ldfcz¨fiN©�¥�Uvdxgj_$¦(ik_:abZ	¥Vdfc���i?®«szik_:a��pahg��jgjshw�Zts��Dif�Xc ik�pahgjY�g�szZtc �X_ abZ!�
etczg�abW�chZx¡�¢+Z e�czg�abW�chZ ¦lyL¦ Y�gj_pgjY[gjshZ dx�jikchs5�jZP_XikY�³XchZPuXZP�pg ¶�Z��js YCdx� e!�°dxshshw�s(Z!a
Ztsza*uXik_Xe
dxuvdf�pahw
df��¶�aodxeoUXZts�uXZ§shZtrfYCZ�_:aodxazg�ik_�¡»Å»_�chZ�©xdf_peoUXZfq��jikczsh´?�XZ
�<ik�Xc�upZts
etik_:abchdxgj_?ahZts�uXZ5ahZtY[�Xs[uXZ5etdx�jet�p�Fq»�X_XZ
dx�X�XchiJ¶/gjY	d�ahgjik_ uX� etczg�abW�chZ
Z�sza[chZ�eoUXZtczeoUXwtZ
�vdfc�uXZ�s«dx�jrkikc�gjahUXY[Zts�uXw!abZtczY�g�_pgjszahZts�q<�jZ etczg�abW�chZ�¦(}«y Ztszaªszik�p©kZ�_:a«�Xczw�·¸w�chwf¡

����� � :! ��  
%�&!� & (+*�%�"0 �� (M#$�/"� ��
y�ik�Xc�©fd��jgjuXZtc+�jZts�Y[w!abUXi/uXZtsBZ�aµdfchrk�pYCZ�_:abs��pchik�<ikshw�s�uvdx_XsBe�ZQahcbdJ©xdxgj�Fq8_Xik�XsBetik_pszg �

uXwtczik_Xs¬abczifgjs«g�YCdfrfZts«ahZtszahst¡�¢�Z�s�uXZt��¶ �XchZ�Y�g�W�chZts�gjYCdfrkZts«shik_:a uXZ�s¬g�YCdfrkZ�s¬uXZ*s��/_��
abUXW�shZ �Dif�XcV��Z�sh´?�XZ!�j�jZts|_Xik�Xs�etif_X_vdxgjshszik_XsªuXik_Xe0�`��d�shif�j�pazg�ik_ �[2©fifgjc�²Xrk�XchZ��N®!¡v�ªik�Xs
�Dik��©kik_Xs�dx�jikchs�uXw!abZtczY�g�_XZ�c��jZ	_pikY�³XczZ	upZ	�pg ¶�Z��js*YCdx�>e���dfszshwts�Z�a���Z�s��ji�etdx��g�szZtct¡�¢+d
�XchZ�Y[gjWtczZ
etik_:azg�Z�_?aCuXZ�s*·¸ikchY[Z�s[df��¶$etik_:abif�Xchs*��g�szshZ�s	d���ikczs�´?�XZ5�°d szZte�ik_XuXZ
gjY	dxrkZ
etik_:ahgjZt_:aQ�X_XZ�·¸ikczYCZ�dx��¶[etif_?ahik�XczsLahchWts>eoUvdxU/��abwts�q?etZª´/��gv©fd��<ZtczYCZ!ahahchZªuXZ�abZts�abZ�c>��d
²v_XZtszshZCuXZts upg��DwtchZ�_:abs�YCi/uXW!��Z�s�upZ�chwtrf�p�°dxczgjsbdxazg�ik_�¡�¥�Zts�g�YCdfrfZts shik_:a ³Xcz�pg�abwtZ�s��Xdfc
�X_�³Xch��gja>dxuXupg�ahg�·Drkdf�Xshs�g�Z�_ 2©kixg�cµ²vrf�XchZ��f®!¡ky�ik�Xc�²X_pg�c�qf�X_pZVabchixg�s�g�W�YCZVgjYCdfrkZV�<ZtczY[Z�a
uXZª©xdx��gjuXZtcQetZ|ahcbdJ©xdxg��Msh�XcQuXZtsQuXik_X_Xw�ZtsVczwtZ!�j�jZts�¡�^Ê�Dst£Þdfrfg�a�u�£Þ�X_pZ|gjY	dxrkZ¬~�yQ¼�T 2eJdf_vd��

æ�æ ßFTVUXW�Y[Z



� ����� ��������� �	�����
	 ��� ���X� ����� ��� ����-� ���
� ~p\:®+uXZQ��d =ªif���°df_puXZ�2©fifgjcB²vrk�pchZV\k®!¡x¢�dªshe�Wt_XZ�czZt�XczwtshZ�_:abZ��X_XZ��tik_pZVuXZ��Xdfche�Z����°dxgjchZxq
�Dikszshw�uvdf_:a«upZts�szahch�Xe!ab�XczZts�abchW�s�²v_XZts�Fczik�pahZtstqveoUpZtY�g�_pstq<eoUvdfY[�Xsªw�abczifg�abstq�¡�¡j¡¤®!¡

d:®�^`YCdfrkZ������
	������ ³v®�^`Y	dxrkZ 	����	 	���
�������+� _ � ���-1& ���À� /��À8��'� ��"  À"<)(/�  

d:®�^`YCdfrfZC�f¡¤d�³Xcz�pgjahwtZµ�D~p�|��� �xuv� dk®�^`Y	dxrkZ[�k¡Þ³�³Xcz�pg�abwtZ���~��«��� �xuv�
�������<� _ � ���-1& /��À� /��À8� � 
x�9!ÐÀN�  ��

éÐö�æ+é��



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

�������D\ _ � ���-1& ��������
	�Â �  �vÃ��� 7��

æ�æ ßFTVUXW�Y[Z



3 ����� ��������� �	�����
	 ��� ���X� ����� ��� ����-� ���
� � �  �C" ���!� � �����!���B� ��"�� ���+� ����� �t �������

B«df_XsLetZ«�Xdfcbdfrfcbdf�XUpZfq:_Xik�psQe�ik_XszgjuXw�chik_XsL��ZªY[i�upW��jZ¬¦ldxch¨fiN©?gjZt_5�jZ|�p�j�XsLshik��©kZt_:a
eoUXifgjszg�etifYCY[Z���ixg � vxX����X� �<ik�Xc[�X_ �Xczik³p�jWtY[Z(upZ szZtrkY[Z�_?abdxahgjik_��»�jZ Y[i/uXW��jZ�uXZ
yBifazabst¡��ªik�Xs+Y[ik_:abchif_Xs��jZts+��g�Y�g�abZts�uXZLetZLY[i�uXW!��Z>Z!a�szik_�YCdf_p´/�pZQu £ÞdfuXw�´?�vdxahgjik_�dN©fZte
��Z>chw�sh�p��aod�aBczZteoUXZ�cheoUXwx¡f�ªik�Xs��Xchif�Dikszik_Xs�dx�jikchs��p_�szZtetif_Xu�Y[i/uXW��jZª2�jZ�¥�U�g�Z�_�m`Y[i/uXW��jZN®
�DZ�chY[Z�azaodf_:aªuXZ etik_:ahch¯f�jZtc�etZ�czabdxg�_pZtsª�Xchik�pczgjw�abw�s|upZ ��d�shif�j�pazg�ik_�¡

� ��� �A(�#e( &) �� "04 #$* "��
6+ "0 �w* & &!�
�ªik�XsLetik_pszgjuXwtczik_Xs��p_	Y[i/uXW��jZ|upZ|y�ifahahsQshdf_XsLeoUvdfY[�§Zn¶/abZtcz_XZf¡�¢�ZtsLe���g�´?�XZ�s�u £±�X_

abZ��VYCi/uXW!��Z�shif_?a	dx�jikczs�etik_Xs�ahg�ab�Xw�ZtsCuXZ
�vdxgjchZ�s[uXZ��pg�¶�Z!��s�©kixg�s�g�_Xs�¡L¢�d �jifg�u £±�X_�abZ!�
YCi/uXW!��Z st£±wte�czg�a¬d���ikczs �

@yBsq�F/R 	��B�� F
	��� ��
��� �������� ��� � ����� � � j��  � ��� � ���"!# L F�:®

i?m%$�uXw�szgjrk_XZ �S£±Zt_pshZtY�³p�jZ�uXZ�s|e!�jgj´?�XZts�¡
¢�Z�Y[i�uXW!��Z�uXZ�yBifazabsªuXwt�<Zt_pu uXik_Xe u £±�X_(�vdfcbdxYCW!abczZµ�&�>¡M¢+d[�Xchik³Xdf³pg��jg�abw�u £±�X_XZ

etik_p²Xrk�Xcbd�ahgjik_ Zts�a(u�£¤df��aodf_:a��p�j�Xs
w��jZ�©fwtZ�´?�XZ ��Z _XifY�³XczZ uXZ e���g�´?�XZ�s(UpikY[ikrkWt_pZts
F�vdxgjchZ�s	upZ(©kixg�s�g�_Xs§dJ�:df_:a§�jZlY ��YCZ �°dx³DZ!�Ð®�Zts�a	gjY[�Dikc�aodf_:ahZf¡QÅ>_ ik�pahchZfq»��d��jifg�uX�
YCi/uXW!��Z �<Zt�paªst£±wte�czgjchZ�shik�ps���d�·¸ikchY[Zµ�

@CB�q~F�R 	��B�� F 	'�� ���
(*)'L  � ®

iPm+(*) chZt�pchwtszZt_:abZ���Z _XifY�³XczZ�upZ�e!�jgj´?�XZts|UXikY[ikrkW�_XZts�uXZ���dCe�ik_p²vrf�Xcbdxazg�if_bqC¡
}+©kZ�e	�p_�ahZ��LY[i�uXW!��Zxq�_Xik�Xs �<ik�p©fik_Xs�uXik_Xe[Ztsz�Dw�chZ�c�e�ik_:abch¯x��Z�c ��d
��ik_prk�XZt�pc�upZts

etik_:abif�Xchs�ik��Zt_petikczZ ��d*aodxg�����Z uXZ�sªczwtrfgjik_Xs�upZtsªchwJd��jgjsbdxazg�if_Xs�ik³pabZ�_?�XZts�¡DÅ»_�szgjY����°df_:a
upgj�DwtczZt_:abZ�sªF�X_�rkchdf_Xu�_XifY�³XczZ-, ®µczwJdx��g�shdxahgjik_Xs�uX�[YCi/uXW!��Zxqk_Xik�Xs»�<ik�p©fik_Xs>dx�jikczsµZts�ahg �
YCZ�c��°d�Y[iN�kZt_p_XZ�up�(_XifY�³XczZ�uXZ�e!�jgj´?�XZts|UXikY[ikrkW�_XZts�qv_XifahwtZ*./(0)21 qXZt_�·¸ik_Xe!ahgjik_
uXZ5�°dl©xdx�jZt�pc*uX� �vdfchdfY[W�abczZ3�>¡»¥�Z�azabZ
e�ik�Xch³<Z5uXw��DZ�_Xu uXZ5�°dlabdxg��j�jZ5uXZ5��d chwtdx�jgjsbd8�
ahgjik_PZ�a uX�P_XikY�³XchZ[uXZ�e!�°dxshshZ�s�e�ik_Xs�g�uXw�chw�Ztst¡��ªwJdf_XY[ifgj_Xs�q ��Z[etifYC�<ikc�abZtY[Z�_?a�uXZ*��d
etik�Xcz³DZ�czZts�abZ�g�upZt_:ahgj´?�XZf¡ ` _ Zn¶�ZtY[�p�jZ�uXZ�e�Z�azabZ etik�pch³<Z�Ztsza�g������Xs�abczw�sz�XcV��d�²Xrk�XchZ $p¡¢�d e�ik�Xcz³DZ
�XczwtszZt_:abZ �X_XZ
·¸ikc�abZ§gj_Xe���gj_vdxgjshik_ df�pahik�Xc�uXZ5��dl©xdx��Z��Xc�etc�gjazg�´?�XZ uX� �vd��
cbdfY[W�ahchZ54 � �76 q84±\f\ 6 ¡µ~��pc���d(²vrk�XczZ
��q�uXZ�s�chwtdx��g�shdxahgjik_Xs*u�£Þ�X_$YCi/uXW!��Z5upZ5yBixahabs 5+9

éÐö�æ+é��



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

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
2000

3000

4000

5000

6000

7000

8000

beta

nu
m

be
r 

of
 h

om
og

en
eo

us
 c

liq
ue

s

������� $ _�� ¾<� � 
  '� Â:Ã�!�� �� /� <+¾<� ¾C1C(   /�   �� ¾  ÂfÀ"!2¾  '  � *»¾D� 
 �  
� ¾ '9(/Ã  '� ��«¾MÀtÀ8��� 9 Â:Ã �v�J�  /�C�J� 
5�   lÀ�
�X�  � 9�	 � 9

æ�æ ßFTVUXW�Y[Z



�M6 ����� ��������� �	�����
	 ��� ���X� ����� ��� ����-� ���
e���dfshszZts�shif_?a*�Xchw�shZt_:ahwtZts��<ik�Xc�upg���w�chZt_:ahZts*©xdx�jZt�Xczs*uXZ �>¡B¢+Z	Y[i�uXW!��Z§uXZ
yBixahabs�_XZ
�DZ�chY[Z�aQuXik_Xeª�vdfsLuXZªY[i�uXw!�jgjshZ�cQupZtsQgjYCdfrkZ�sQe�ikY[�Dikc�aodf_:aLuXZ�s���ik_XZtsQUXikY[ikrkW�_XZtsLuX�
a`���<Z�uXZ�s>gjYCdfrkZ�s»shZtrfYCZ�_:abwtZ�s�uXw�szgjchw�Ztst¡/Å»_[Z��DZ�atqk�Dif�Xc»uXZtsµ©xdx�jZt�pchs>uXZ ��g�_p·¸w�czgjZt�XczZts
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YCixg�_XsQuXZ«³pch�pg�aJ¡X¥�Z�ahahZ«cz�X�pab�pchZ¬uXZ|sz�/Y[w�ahczgjZ¬Zt_:abczZ«�jZtsVupg��DwtchZ�_:absVw!aodxahs�etifchchZ�sh�<ik_Xu
5§�X_XZ�ahcbdf_pszg�ahgjik_ uXZ*�XUXdfshZ*up� YCi/uXW!��Z*upZ*yBixahabs�Z!a�d§w!abw�dx³Dik_puvdfY[Y[Zt_:a�w�ah�XupgjwtZ
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·¸ikchY[wtZ�s�uXZ chwtrxg�ik_psªUpikY[ikrkWt_pZtst¡
Å»_ �Xchdxahgj´?�XZfqDetZ*Y[i/uXW��jZ*Z�sza YCdx�jrkchw�abik�pa|abczWts¬�pazgj��gjshw�etifYCY[Z�ahZtczYCZ�czwtrk���°dfc�g��

sbdxahZt�Xc�¡�B¬df_Xs�e�Ztc�aodxgj_Xs�eJdfs�qp�jZts�chw�sh�p��aod�abs�shif_?aªdxetetZ��paodx³p��Z�s|etdfc��jZ¬abZ�chY[Z�u £ÞdxahabdfeoUXZ
df��¶$uXik_X_Xw�Zts[Zts�a[sh�!�CshdfY[YCZ�_:a	�pchwt�<ik_Xupwtcbdx_?a[Z!a[�DZ�chY[Z�a*u £Þif³pabZ�_pg�c�upZts�chw�rfgjik_Xs
UXikY[ikrkW�_XZts�¡�¥�Zte!gµczZtszahZ�_Xwtdf_XY[ifgj_Xs¬©xdx��df³p�jZ��X_pgj´?�XZtY[Z�_?a s�gB�jZts«uXik_X_Xw�Zts¬szik_:a¬�<Zt�
³Xch�pg�abw�Zts�¡ B«df_XsªetZ�eJdfs�qM�F£±�pahg��jgjsbd�ahgjik_lu £±�X_XZ�Y[i�upw���g�shdxahgjik_lYCdfcz¨fiN©?g�Z�_X_XZ��DZ��pa¬d���ikczs
�vdfcbd��°ahchZ�g�_?�pazgj�jZtY[Zt_:a
szik�XUpgjszazg�´?�Xw�Zf¡�¢+ifchs§upZ(uXif_X_XwtZ�s§³Xcz�pg�abwtZ�stqL�S£±�pahg���g�shdxabZ��Xc§Z�sza
dx��ifchs�dfY[Zt_XZ�c@5(�pazgj��gjshZtc��X_XZ	©xdx�jZt�pc�uXZ � _XZ�azabZtY[Z�_?a*sh�X�<wtc�g�Z��XchZ 5��°d�©fd���Z��Xc�e�czg �
ahgj´/�pZfq uXW�s¬��ifchs«�jZts�s�abch�pe�ab�pchZts¬²X_XZts�uXZ*�F£Äg�YCdfrkZ�shik_:a��<ZtczuX�XZts Z!a¬�°d5szZtrkY[Z�_?abdxahgjik_
chwtsz�p��aodf_:abZ	Zts�a�czZ���dxahg�©kZ�YCZ�_:a�rkchifshszgjWtczZf¡�~/gL_Xik�Xs�etif_XszgjuXwtczik_Xs��°d�shZ�rkY[Zt_:aodxazg�if_ºchZn�
eoUXZtczeoUXwtZ*e�ikY[Y[Z���dCczwJdx��gjsbdxazg�ik_(u £±�X_lY[i/uXW��jZ�upZ�y�ifahahs|Z!a«Z�szahgjY[ik_Xsª��Z �vdfchdfY[W�ahchZ
dfshszi�e!g�w|�vdfcL�X_5etc�gjahWtczZ«uXZ|Y	d8¶�gjY��pY�upZ|©/cbdxgjshZ�Y�³p��df_Xe�Zfqp��d�©xdx�jZt�pc�Zts�ahgjY[wtZ¬s�£¤dJ©kW�chZ
³pg�Z�_lgj_p·¸wtc�g�Z��XchZ@5C�°d	©xdx�jZt�pc«�pazgj��g�szwtZ*Z�_ �Xcbd�ahgj´/�pZ��<ik�Xc«if³pabZ�_pg�c|�X_XZ*szZtrkY[Z�_?abdxahgjik_
Z!¶�ZtY[�pahZ
uXZ§³Xcz�pg�aJ¡µ¢+d(²Xrk�XchZ§�lchZ��Xchw�shZ�_?ahZ
�X_XZ5�pUXifabifrkcbdf�pUpg�Z§dfwtc�g�Z�_X_XZ
³Xcz�pg�abwtZx¡
` _XZ�szZtrkY[Zt_:abdxahgjik_ Y	dx_/�pZ�����Z Zts�aªZ��DZte�ah�XwtZC¸©kifgjcV²vrk�XczZ �p¡±³M®!¡M¥�Z!ahahZ�szZtrkY[Z�_?abdxahgjik_ZtszaQdx�jikczsLe�ik_Xs�g�uXw�chw�Z|e�ikY[YCZ���d czwJdx��gjsbdxazg�ik_Cu £±�X_§Y[i/uXW��jZ�uXZªyBifazabs�q:etZª´/��gMetik_Xup�pgjatq
�vdfc��X_XZ§Z�szazg�YCdxazg�ik_ dx�$shZ�_Xs*uX�$Y	d8¶�gjY��pY uXZC©/cbdxgjshZ�Y�³p��df_Xe�Zfq 5 �X_XZ§©xdx�jZt�Xc�uX�
�vdfcbdxYCW!abczZ �ºw�r:dx�jZ 5��)^ � 9 9X¡M¢+d�²vrk�XczZ���¡Þe�chZ��Xchw�shZt_:ahZ��X_XZ�szgjY��p��dxazg�ik_(uX�lY[i/uXW��jZ
uXZ¬y�ifahahsVdJ©kZ�e|�jZ«�vdfchdfY[W�ahchZ«Z�szazg�Y[wf¡p�|ik�psQ�<ik�p©fik_XsVczZtYCdfch´?�XZ�c�´?�XZ|_Xik�XsQshikY[Y[Zts
��ifgj_ u £±�X_XZ(g�YCdfrkZ(·¸ikchY[wtZluXZlczwtrfgjik_Xs5UpikY[ikrkWt_pZtst¡V¢�d �Xchw�shZt_petZ uXZ ³pch�pg�a5szZ chZn�
abchif�p©kZ(dx�jikchs�sz�XcC�jZ�chw�sh�p��aodxa	uXZ
��d�szZtrkY[Zt_:abdxahgjik_ if³pabZ�_/�pZts	dN©fZte(�X_XZ
©xdx��Z��Xc[uXZ� Z!��Z�e�azgj©fZtY[Zt_:a	wtr:dx�jZ 5��)^ � 9 9º2©kixg�c���dl²vrk�pchZ
�p¡±uM®n¡µÅ»_��XchZ�_vdf_:a[�X_XZ	©fd���Z��Xc*uX�
�vdfcbdxYCW!abczZ � �p�j�Xsª·¸ifczabZxqv_Xik�Xs�ik³�abZt_pik_Xsªdx�jikchs��X_XZ�shZ�rkY[Zt_:aod�ahgjik_lrkczikshs�g�W�chZ�iPm�uXZ
_XikY�³pchZt�/¶$upw�aod�gj�js�if_?a�w!abwC�DZ�chuX�Xs	2²Xrk�XchZC�p¡±ZN®n¡�Å>_�chw�sh�XY[wxq��jZ	Y[i/uXW��jZ[uXZ	yBifazabs
_XZlszZtY�³���ZP�vdfs	³pgjZt_Idfuvdx�pabw 5$uXZts5abdfeoUXZ�s5uXZ szZtrkY[Zt_:abdxahgjik_ u £Äg�YCdfrfZts 4Ä\k\ 6 ¡�Å»_
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chwJd��jg�abwxqQe�ZlY[i�upW��jZl_XZ ·2dxgja	�vdfsC�°d�upgjszahgj_Xe!ahgjik_ Zt_:abczZ etif_?ahik�XcCZ�a§³Xch�pg�aJ¡L}+©kZteletZ
YCi/uXW!��Zxqvchwtrf�p�°dxczgjshZtcªszgjrk_pg�²vZ�Y�g�_pgjY�g�szZtc���Z _XifY�³XczZ�uXZ e!�jgj´?�XZtsªg�_XUpikY[ikrkWt_pZtstqMex£ÞZ�sza
5 upgjchZCY�g�_�g�Y�gjshZtc��°d���ik_prk�XZt�pc�uXZ�s�e�ik_:abik�pchstq�etZC´?�pgQ_ £ÞZ�sza��vdfs g�uXZ�_:ahgj´/�pZ 5(Y�gj_pg �
Y[gjshZ�c|�jZ�³pch�pg�aJ¡ ` _(Y[i�uXW!��Z��Difshshw�uvdf_:a¬�����Xs�g�Z��Xchs«�vdfcbdxYCW!abczZtsªZtsza¬dx�jikchsª_Xwte�ZtszsbdxgjchZ�Dik�pc�e�ik_:abch¯x��Z�c�uXZC·2d?>tif_Xs�upgjszazg�_pe�abZ�s���d �jik_Xrk�XZ��Xc�upZts�e�ik_:abik�pchs�Z!a��jZ§³pch�pg�a�uXdf_Xs
��Z�s*chwtdx�jgjsbd�ahgjik_Xst¡ B�£Þdf�pabczZ§�vdxczaJq+�jZ§etifYC�<ikc�abZtY[Z�_?a[up�º_XikY�³XchZ5Y[iN�kZ�_�uXZ5e!�jgj´?�XZts
UXikY[ikrkW�_XZtsªZt_�·¸ik_Xe!ahgjik_(up�l�vdfchdfY[W�ahchZ ��df�pahik�Xc�uX�(�Dixg�_:aªetc�gjazg�´?�XZ�Zts�a«�X_�gj_Xetik_/�
©kwt_�g�Z�_?a�YCdx{%Z��XcVuX�§YCi/uXW!��Zx¡XÅ»_5Z��DZ�atq��jZts�gjYCdfrkZ�s/�`gj_:abZ�chchZ�shshdf_:abZts+�oqXex£ÞZ�szaA5�upg�czZ«�jZts
g�YCdfrkZ�s�·¸ikchY[wtZ�s�upZ	czwtrfgjik_Xs UXikY[ikrfWt_XZ�s�e�ikchczZtsh�<ik_XupZt_:aJqBdf��shZt_ps�uXZ[�F£ÞZ�szahgjYCdxahgjik_
uXZ �Lq-5[upZts�©fd���Z��Xchs�uXZ �$ahchWts��Xczi�eoUpZts���Z�s|�p_XZtsªuXZtsªdf��abchZ�s�F�Xczi�eoUXZ�s|upZ ��d*©xdx��Z��Xc
uX�º�<ifg�_:a�e�czg�ahgj´?�XZN®n¡»¢�Z§Y[i�upW��jZ5uXZ
y�ifahahs*�DZ�chY[Z�a*uXik_Xe5Z�_��Xcbd�ahgj´/�pZ5uXZ5czwt�vdfc�ahgjc
��Z�s§g�YCdfrfZts5Z�_ abchixg�s	e���dfshszZts �V�jZl³Xcz�pg�aJqQ�jZts	g�YCdfrkZ�s5´?�vdfs�g�mÊ�X_pg�·¸ikchY[Zts
Z!aC�`�jZlczZts�abZ
uX�lY[ik_XupZ��o¡<¢+dC©xdx�jZt�pc«uX�(�vdfcbdxYCW!abczZ�_XZ�chZ	JvW�ahZ�uXik_pe�df�pet�X_XZ��Xchif�Xczgjw�ahw�gj_?ahZtczchZts%�
sbdf_:abZ�upZ��S£ÄgjY	dxrkZf¡fyBik�Xcµd �C_XZtcµ�jZtsµczwtsz�p�jabdxabs»upZts»shZ�rkY[Zt_:aod�ahgjik_Xs>u £Äg�YCdfrkZxqxg��XszZtY�³���Z
uXik_Xe�_Xwte�ZtszsbdxgjchZ�uXZ�uXw!©kZ��jik�X�<Ztc«uXZts|YCi/uXW!��Z�s«�p�j�Xs«szik�XUpgjszazg�´?�Xw�s��Dif�Xc���Z�sh´?�XZ��js¬�jZts
upgj�DwtczZt_:abs��vdfchdfY[W�ahchZts��<ZtchY[Z!ahabZ�_:a�uXZ[e!�°dfszshZ�c��jZts�gjY	dxrkZts�sh�pg�©xdf_:a�uXZts��Xchif�Xczgjw�ahwts
uXw�ahZtchY�gj_XwtZ�s>etikY[Y[Z��°d«�jik_Xrk�pZt�Xc»uXZ�s»etik_:ahik�Xchs�¸g�_:ahZtcz·2dxetZts>Z�_?ahchZ��p�j�Xs�g�Z��Xchs>chw�rfgjik_Xs
UXikY[ikrkW�_XZtsb®!qM�°dC�Xchw�shZt_petZ*Z!a|��dC�jik_Xrk�pZt�XcªuXZtsª�jgjrk_XZ�s*2chwtrxg�ik_ps|UXifYCifrkWt_XZ�s«u £±wt�Xdxg�s%�
shZt�pc����pg ¶pZ!�Ð®�ik� Zt_Xe�ikchZ ��d[abdxgj���jZ�Y[iN�kZ�_X_XZ�uXZtsªchw�rfg�if_Xs|UpikY[ikrkWt_pZtst¡D¥�Z�s«Y[i�upW��jZts
_Xwte�Ztshs�gjahZt_:a�uXZ[e�ik_XszgjuXw�chZtc�uXZts e!�jgj´?�XZts�etik_:abZ�_vdf_:a��p���ps�uXZC�pg ¶�Z��js��<ik�Xc��jZtsh´?�XZ!�j�jZts
��Z�s	upg��DwtchZ�_:abZts§etik_p²Xrk�Xcbd�ahgjik_XsCshik_:a	chwt�Xdfczazg�Z�s§Zt_ �p�j�XszgjZt�Xczs§e!�°dfszshZ�st¡ ` _ �XczZtY�gjZtcYCi/uXW!��Zxq�·¸ik_XuXw�sh�Xc�uXZ�s�e���g�´?�XZ�s�� 	��5Z�sza �Xczik�<ikshw�uvdx_Xs 4Þ�x\ 6 dx�jikczs¬´?� £Þ�p_�Y[i/uXW��jZ
sh�Xc �X_XZ[abchdfY[Z[UXZ!¶pdfrkif_vdx�>Zts�a�uXwte�czg�a�uvdx_Xs 4 � 6 ¡�¥�Zts�Y[i�upW��jZts�etik_Xs�g�upWtchZ�_:a��jZts�upgj·°�
·¸wtchZ�_:abZts e�ik_p²vrk�pcbdxazg�ik_ps gj_XuXw��DZ�_XuXZ�YCY[Z�_?a���Z�s��X_XZ�s�uXZ�s df�pahchZts�¡+�|ik�ps��Xchik�<ikszik_Xs
uvdf_Xsª��Z��vdfchdfrkcbdx�XUXZ�sh�pg�©xdf_:a�uXZ�uXw�²v_�g�c¬�p_lY[i�upW��jZ 5	�Xdfczazg�cªuXZts|wt_XZ�chrfgjZts|��i/eJdx�jZts�q
�Dik�pc�chZ���gjZtcV�jZts�upg���w�chZt_:ahZtsªetik_p²Xrk�Xcbd�ahgjik_Xs�·¸ikchYCdf_:a��X_�e�ik_:abik�Xc�ik���X_pZ ��gjrk_XZ 4Ä\�6 6 ¡
` _XZ�©kZ�chs�g�ik_l\�B¿uX�(Y[i/uXW��jZ Zts�a|�pchwtszZt_:abw�Z�uvdx_Xs 4 �k� 6 ¡
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d:®�^`YCdfrkZ�gj_pg�ahg�dx��Z ³M®�~�ZtrkY[Z�_?abdxahgjik_(Y	dx_/�pZ�����Z eJ®�Å>eoUXdf_:ahg��j�jik_ dJ©fZte � R �)^ � 9 9

uM®�~�Z�rkY[Zt_:aod�ahgjik_ldJ©fZte � R �)^ � 9 9 ZN®�~�Z�rkY[Zt_:aodxazg�if_ldJ©kZ�e � R
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� ��� �� ����5(� 
%��[# * " �
6� 
¢�Z|YCi/uXW!��Z¬�pchwtszZt_:abw�uXdf_XsVe�Z¬�vdfchdfrkcbdx�XUXZ«upwt�<Zt_Xu
uXZ|abchixg�sQ�vdfcbdxYCW!abczZtsVczZtsh�<Zten�

ahg�©kZtY[Z�_?a[_pifabw�s��kq	��Z�a�
 ´/��g�·¸ik_:a*czw�·¸w�chZt_petZ df��¶$etik_:ahik�Xchs5E�%Z�uXrkZ���®!qBdf��¶ ��g�rk_pZts
E�`��gj_XZ��%®�Z�aªdf� ³Xch��gja�E�`_XifgjshZ���®!¡X¢+Z �Xc�g�_pe�gj�DZ uXZ etif_Xszahch�Xe!ahgjik_luX��Y[i/uXW��jZ shZ�uXwte�ikY*�
�DikszZ�Zt_��p�j�XszgjZt�Xczs�w!aodf�<Zts�¡+�|ik�ps��Xchik�<ikszik_Xs Zt_P�XczZtY�g�Z�c��jgjZt���X_PY[i�uXW!��Z[³pgj_vdxgjchZxq
w�abZ�_XuX�Cdf��etdfsµY*m%dxgjchZ��vdfc���d¬sh�pg�abZx¡:�|if�XsµeoUXifgjszgjshszik_XsL�X_�sz�/s�abWtY[Z�uXZ�e!�jgj´?�XZts �:uXdf_Xs
��Z�etdfs��Xchw�shZ�_?atq ��Z�s�e���g�´?�XZ�s�szik_:a etik_pszahg�ab�pwtZts�uXZ�s�³p��i/ets�etdfchczwts�uXZ*ahchifgjs��pg ¶�Z��js�sz�Xc
abchixg�s�¡ ¥�Z!ahabZ�aodxg�����Z�etikczchZtsz�Dif_Xu�5	��dCabdxgj���jZ�Y�g�_�g�YCdx�jZ�_Xw�etZ�shsbd�g�czZ 5C��d§uXw�²X_pgjazg�if_ uXZ
etik_:abif�Xchs*Z!a�uXZ5��g�rf_XZts�¡ B�£Þdf�pahchZ
�vdfc�aJqB�X_XZ§abdxgj���jZ5�p�j�Xs�rkcbdx_XuXZ
dfe�etczifgja*etik_Xs�g�upwtcbd8�
³p��Z�Y[Zt_:a«��d	e�ikY[�p��Zn¶/gjahw�uX�(YCi/uXW!��Zx¡��ªik�XsªZ��DZte�ah�Xik_Xs«dx�jikchsª�X_XZ�e���dfshs�gj²vetdxahgjik_ upZts
upgj�DwtczZt_:abZ�s�etik_�²vrk�Xchdxahgjik_XsQ³pg�_Xdxg�czZtsV�<ikszszgj³p��Z�s��Dif�XcQ�jZtsVe!�jgj´?�XZts�eoUpifg�s�g�Z�st¡X} eoUvdf´?�XZ
e���dfshszZ Z�szaCdx�jikczs�dfshszi�e!g�w��X_��XdfcbdfY[W!abchZxq�©xdx�jZt�Xc�uX� �<ifabZ�_:ahgjZ���e�ikchczZtsh�<ik_XuXdf_:aJ¡>¢�Z
_XikY�³pchZ�uXZ�s��vdfcbdxYCW!abczZts�ik³pahZt_?�Xs Zts�a�Zt_petikczZ*abchif� rkcbdf_pu �Dik�pc���ahchZ��pazgj��g�shdf³p�jZ�Zt_
�Xcbdxazg�´?�XZx¡fÅ»_*if�pabczZfq8��ZL�jgjZt_�Z�_?ahchZQetZts��vdfcbdxYCW!abczZts�Z!a��jZtsµ�pchik�Xc�g�w!abw�s�uXZ�sµchwtdx�jgjsbd�ahgjik_Xs
_ £ÞZ�sza��vdfsBgjY[Y[wtupg�dxaJ¡f¢+d|shZ�etik_puXZVw�abdf�<Z�etif_XszgjszahZVuXik_Xe 5«chZ!�jgjZtcBetZ�sµ�vdfchdfY[W�abczZts�dN©fZte
uXZts�´?�vdf_:ahg�abw�s�·2dfe!gj�jZtY[Z�_?aBg�_:ahZtch�pchw�abdf³p�jZtsBuXZ»�S£Äg�YCdfrfZL�Xdfc��S£Äg�_:ahZtchY[w�upg°d�g�czZ�u £±�X_XZQdf_vd��
�j�/shZ�uXZ�sªw�_XZtczrfgjZts���i/eJdx�jZts�¡

%� %��L� S ¾  �!À�
��BÂfÀ"!¸¾  '�� ��¾ '9(/Ã  � !  �-! 
  
¥�if_XszgjuXwtczik_Xs5upik_Xe���Z�s ���bR � 	�� etik_p²Xrk�Xcbd�ahgjik_XsC³pg�_Xdxg�czZtsC�Difshszgj³p�jZts5sz�XcC�X_XZ

e���g�´?�XZ|uXZ � �pg ¶�Z��jsV�vdfc �p¡ ` _pZ|�XczZtY�gjWtchZ|e���dfshs�gj²XeJdxazg�ik_§ZtszaQik³pahZt_?�XZ|Zt_§e�ik_Xs�g�uXw�cbdf_:a´/�pZ�upZt��¶ e�ik_p²vrk�pcbdxazg�ik_psªszik_:aªwt´?�pg�©fd���Z�_?ahZts¬s�g+Z�����Z�s|szZ uXwtuX��g�szZt_:a«�F£Þ�p_XZ uXZ��F£Þdf�pabczZ
shifg�a¬�vdxcª��d§sz�/Y[w�ahczgjZ*_Xifgjc�mÊ³p��df_Xefq<shixgja«�vdfcª�X_XZ*czifaodxazg�if_ ¡<�|ik�Xs|ik³pahZt_Xik_ps�dx�jikchs � 	
e���dfshszZts�u £±wt´?�pg�©xdx��Z�_XetZ uXif_?aV�X_
chZ��Xchw�shZt_:abdf_:aJqvZ�a���Z¬_pikY�³XczZ¬u £±w��jwtY[Zt_:ahsªupZ¬eoUvdf´?�XZ
e���dfshszZfqMshik_:aª�XczwtshZ�_:abwts|sh�Xc���d*²vrk�XczZ � ¡
} eoUvdf´?�XZ�e���dfszshZ Zts�a�dfshszi�e!g�w��p_ �XdfcbdfY[W!abchZ«uXw�²v_�g�szsbdf_:a��°d�©xdx�jZt�pcVuX�
�<ifabZ�_?azg�Z!�

uXZtsQetik_p²Xrk�Xcbd�ahgjik_XsLuXZ|��d�e!�°dfszshZx¡�}ªg�_Xs�gSq/shif�XsQ�jZtsQU?�/�<ifabUpWtshZ«u £±gjshixabchif�pg�Z|uX�§Y[i/uXW��jZ
Z�aQuXZ|s��/YCw!abc�g�Z|_Xifgjc�m`³��°df_pefq:_Xik�ps�dJ©kif_Xs��<ik�Xc>�X_XZªabZ!�j�jZªahik�<if��ifrfg�Z�2e���g�´?�XZ�s�uXZ � 	 �
�pg�¶�Z!��sb®+e!g�_X´?�vdx_?ahZ�Z!aB�p_�uXZ�rkchw�sBuXZ»��g�³<Ztc�abwx¡x¢»£±wt_XZ�chrfgjZLw�aodx_?a�uXw!²v_pgjZ 5��X_XZLetif_Xszabdf_:abZ
�XchW�stq?_Xik�Xs»gjY[�Dikszik_XsL�X_C�DifahZt_:ahgjZ��<_?�p�Ddf��¶�etik_p²Xrk�Xcbd�ahgjik_Xs>�X_pg�·¸ikchY[Z�s«��yB 	 F/R �:®nq
etZl´?�pg|cbdxYCW�_XZ 5 e�gj_X´?�vdf_:abZl�jZl_pikY�³XczZluXZ(uXZtrfchwts§uXZ ��gj³DZ�czabwx¡V¢+d e�ik_Xs�abch�pe�ahgjik_
uX� Y[i�uXW!��ZPe�ik_XszgjszahZPdx�jikchs 5$gjY[�DikszZtc
uXZ�s
etik_:ahcbdxgj_:abZts�Z�_ czZ���g°dx_?a
�jZts
u�gj�DwtczZt_:abs
�vdfcbdxYCW!abczZts�Zt_:abczZ Z���¶D¡ª�|ik�Xs�e�ik_XszgjuXw�chik_Xs ´?�XZP��Z�s(w!aodxahs�·¸if_XuvdfY[Zt_:abdf��¶ Fw!aodxahs
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C(7),8

C(19),16 C(22),8 C(23),16

C(18),16C(14),8C(13),8

C(8),16 C(10),8 C(11),8 C(12),4

C(4),8

C(26),4 C(29),16

C(31),16 C(32),8 C(33),8 C(34),16 C(35),8 C(36),16
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u £Þw�_XZtczrfgjZ¬Y�g�_pgjYCdx�jZN®Qszik_:a�uXik_X_pwtZts��vdfc¬Fdf�5Y[ifgj_Xso®»��Z�sVetif_p²vrk�Xchdxahgjik_Xs��X_pg�·¸ikchY[Zts�¡
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YCZ�_:abwtZ�stqµe�Zts�gjYCdfrkZ�s�chw	JvW�ahZt_:a�e�Ztczabdxgj_XZts*�pchik�Xc�g�w!abw�s*szahch�Xe!ab�XczZ�����Z�s�2�jik_Xrk�XZ��Xc�upZts
etik_:abif�Xchs�qB_XifY�³XczZ5uXZ[�jgjrk_XZ�so®��<ZtczYCZ!ahabdf_:a*u £Þdfuvdf��abZtc���Z�s��vdxcbdfY[W�ahchZ�s�uX�ºY[i/uXW��jZ
df��¶ s�abch�pe�ab�pchZtsCuXZ
�F£±gjYCdfrkZ
abchdxgjahwtZxq»etZ�´?�pg�_ £±Ztsza	�vdfs��jZ�eJdfs[�<ik�Xc*�jZ Y[i/uXW��jZ�uXZ
yBifazabst¡

� ��� 	  ��!406 &!�'&S*�
=&! 
% 45� 90�/: 6� ���"5 
4� # * "��
6+ ��
B«df_Xs5e�Z �vdfchdfrkcbdx�XUXZfqL_Xik�ps5etikY[�vdxchik_Xs	��Z�s5uXZt�/¶ Y[i�upW��jZts5Z�_ �pahg��jgjsbdx_?a5�X_XZ

shZtrfYCZ�_:aodxazg�ik_[sz�X�DZ�cz©?gjshwtZx¡?�|ik�psµetik_pszgjuXwtczik_Xs»etifYCY[Z�e�ik_X_?�Xs��jZV_XikY�³XchZ�upZVe���dfshszZts
Z�a��jZtsC�vdfcbdxYCW!abczZts[´?�pg���Z��Xc[shik_:a	dfszshi/e�gjwtst¡>Å»_ etZ�etif_XetZ�ch_XZ��S£ÄgjY	dxrkZ(~pyL¼ T¬q»upZts
Zt_XszZtY�³���Z�s*u £Þdf�X�XczZt_:ahgjshshdfrkZ5ik_:a�w�ahw	upw�²v_pgjs�YCdf_?�XZ!�j�jZtY[Z�_?a*�vdfc �X_$Zn¶��DZ�czaJ¡��ªik�Xs
chZt�pchZt_pik_Xsµd���ikczsB�jZtsB�vdfcbdxYCW!abczZts�upik_X_Xw�sµuvdf_Xs84 �M3 6 ¡fy�ik�Xc�eoUvdfet�p_�uXZtsBuXZt��¶�Y[i�upW��jZts
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_Xik�Xs��pahg��jgjshif_Xs��F£¤dx�jrkikc�gjahUXY[Z§u £±ik�pazg�Y�gjsbdxazg�if_ºZ�a���ZCabZtczY[Z5u £ÞdxahabdfeoUXZ5dx��¶ uXik_X_Xw�Zts
´/��g>uXik_X_XZ�_:a��jZts Y[Z�g�����Z��Xchs�chw�sh�p��aodxahs�Z!a ´?�XZ	_pik�Xs Z!¶��p��g�e!gjahZtczik_Xs�uvdf_Xs���d�sz�pg�abZ[uXZ
etZ cbdf�p�Dikc�aJ¡
¢+d �XchZ�Y�g�W�chZ gjYCdfrkZPabZ�sza(uXik_X_XZ�uXZ�slchw�sh�p��aod�abs etikY[�vdfchdf³p�jZts(�Dik�pc��jZts(uXZt�/¶

YCi/uXW!��Z�s(¸©kifgjc*²vrk�pchZ �4$:®!¡»Å»_ Z��DZ�atqµetZ!ahabZ5gjYCdfrkZ
_XZ
�<ikszshWtupZ �Xdfs�uXZ
szahch�Xe!ab�XczZts
²v_XZts�Z!a��DZ��pa�uXik_Xe �!abczZPahcbdxg�abw�Z etikczchZ�e�abZ�Y[Zt_:al�Xdfc§�jZ�Y[i/uXW��jZ uXZPy�ifahahst¡�^Ê��Z�sza
g�_:abw�chZ�shsbdx_?a	uXZ
_XixabZtc�´/�pZ��jZ
�<ik�p©kixg�c�czwtrk�p��dfc�g�shdxabZ��Xc�uX� eoUpgjZt_�mÊYCi/uXW!��Z Zts�aCdf�Xshs�g
Z �CeJdfe�Z[´/�pZ�etZ��j�pg>uX�PY[i/uXW��jZ[uXZ[yBifazabs�¡�yBik�pc¬²v_pgjctq�_Xifahik_Xs¬´?�XZ��jZ�eoUpgjZt_�mÊYCi/uXW!��Z
etik_Xup�pgja 5  � �pg ¶�Z��js5YCdx�ªe���dfshszwts�dx�jikchsC´?�XZl_pik�Xs§Z�_ dJ©kif_Xs � ���Dik�pcC�jZ(Y[i/uXW��jZ
uXZ�yBifazabst¡<¢+d[upgj�DwtczZt_Xe�Z��XcziN©/gjZt_:a«ZtshZ�_:ahgjZ�����Z�YCZ�_:a uXZtsªetik_:ahik�XchsªuXZ��F£Þw�eoUpg�´?�pgjZtc�¡ ¢+d
shZte�ik_XuXZ�gjYCdfrkZVabZ�szaL�XczwtshZ�_:abZª�X_XZV·¸ikczYCZ�dx��¶[etif_?ahik�XczsµabchW�sLdfete!g�uXZ�_:abwts�¡/¢+Z�Y[i/uXW��jZ
uXZ�yBifazabs|d[ahZt_Xuvdx_XetZ 5[��g�szshZ�cª�jZtsªetik_:ahik�Xchsª�<ik�Xc�Y�g�_pgjY�g�szZtcª��Z��Xcª�jik_Xrf�XZt�Xc�qvetZ�´?�pg
etik_Xup�pgja 5§\,$?�C�pg ¶�Z��js«YCdx�Be���dfshszwts�¸©kifgjc�²vrk�XczZ	�8�/¡¤d:®n¡<¢+Z�eoUpgjZt_�mÊY[i�uXW!��Z�chwtrf�p�°dxczgjshZ
sbdf_XsQabchif�5�Dw�_vdx��g�szZtcV�jZtsVe�ik_:abik�pchs�Z�aV�DZ�chY[Z�a�d���ikczs�uXZ«chwtup�pg�czZ¬��Z«_XikY�³pchZ¬uXZ«�pg�¶�Z!��s
Y	d���e���dfshszwts 5	�x�k��2©kixg�c�²vrk�pchZ[�8��¡±³M®!¡
y�ik�XcC²v_pgjctq>_Xik�Xs	�Xchw�shZ�_?ahik_Xs§�jZts	chw�sh�p��aodxahs§ik³�abZt_?�Xs	sh�XcC�S£ÄgjY	dxrkZ ~�yQ¼�T¬¡Q¢�Zts

e���dfshszZts�ik_:a*w!abw5upw�²v_pgjZts 5(�vdfczazg�c�u £±Zt_XszZtY�³���Z�s	u £Þdf�X�pchZt_:azg�szsbdfrkZ�s[uXw�ahZtchY�gj_Xwts��Xdfc
�X_	Zn¶��DZ�czaJ¡�¥�Z�sQZ�_XshZ�Y�³p�jZtsVe�ik_Xe�Ztch_pZt_:a�Z�shszZt_:ahgjZ�����Z�Y[Zt_:a���Zª´?�vdfc�aQsz�X�<wtczgjZt�pcQr:dx�XeoUXZ
uXZC�F£Äg�YCdfrkZx¡�¢+Z�s�czwtsz�p�jabdxabs�shik_:a�uXik_XeCsh�pczabif�pa��<Ztc�ahgj_XZt_:ahs�uvdf_ps�etZ!ahahZ ��ik_XZf¡��ªik�Xs
�Dik��©kik_XsQchZ�Y	dxch´?�XZtc�sh�Xc>��Z�s�²vrk�pchZts|�N��Z!a«� � ´?�XZ|�jZ«eoU�g�Z�_�m`Y[i/uXW��jZ¬�XczwtshZ�cz©fZ¬Y�g�Z���¶
��Z�sLs�abcz�Xe�ah�XchZ�s>²X_XZts>etifYCY[Z��vdfc»Zn¶�ZtY[�p�jZ��jZts>eoUXZ�Y�g�_XsLZt_:ahchZ���Z�s>upgj�DwtczZt_:abs>eoUvdxYC�pst¡
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d:®�¦(i/uXW!��Z uXZ�yBixahabs ³M®�¥�UpgjZt_�mÊYCi/uXW!��Z

eN®V^`YCdfrkZ uXZ�s�ZtchczZt�Xczs|upZ�d uv®�^`YCdfrfZ�upZts�ZtczchZt�pchsªuXZ ³
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	 ��� ���X� ����� ��� ����-� ���
� � � ���t � ���!��� "��  �C" ����� "$#%�������H����� ����� "������
�����

B«df_Xs etZ �vdfchdfrkcbdx�XUXZfq�_Xik�Xs etif_XszgjuXwtczik_Xs ��Z�s �Xchik³���W�YCZ�s up� e�czg�abWtczZ Z!a uXZ
�S£Þdx�jrkikczg�abUpYCZ�u £±ik�pazg�Y�gjsbdxazg�if_ chw�shif�j�Xs�¡�y�ik�Xc[Z��DZte!ab�XZ�c	��d�szZtrkY[Zt_:abdxahgjik_ upZ ·2d?>�ik_
_Xik_�mÊsh�X�<Ztc�©/gjshw�Zfq»g���chZts�abZ dx�jikchs 5 Zts�ahgjY[Ztc[��Z�sC�XdfcbdfY[W!abchZ�s[uX� Y[i/uXW��jZf¡L¥�Z�s	�Xdfcbd��
YCW!abczZts�shZ[upg�©/gjshZ�_:a*Zt_ uXZt�/¶Pa`���<Zts���e�Zt��¶ dxshshi/e�gjwts�df�PabZ�chY[Z	u�£¤dxazaodfeoUpZ	dx��¶PuXik_/�
_XwtZ�sªZ!aªetZt�/¶ chZ��jZ�©xdf_:aªuX� Y[i�uXW!��Z � vxX����X� ¡v�ªik�Xs��Xchif�Dikszik_Xs�uvdf_psªe�Z �vdfcbdxrkcbdf�pUXZ
�X_XZ Y[w�ahUXi�upZ u £ÞZ�szazg�YCdxazg�ik_IuX� Y[i/uXW��jZ u £ÞdxahabdfeoUXZPdf�/¶ uXik_p_XwtZ�st¡�yµ���pszgjZt�Xczs Y[wn�
abUXi/uXZts«u £ÞZ�szazg�YCdxazg�ik_PuXZ�s df�pahchZts«�vdfcbdxYCW!abczZts�uX� Y[i/uXW��jZfq ex£ÞZ�sza 5§u�g�czZ�etZt�/¶ uXZ���d
��ifg �wvxX����X� ik_:a	w�ahwl�Xczik�DifshwtZ�st¡Q¢�ZtsC�p���ps§chw��vdf_Xup�XZts5szik_:a	�jZts	Y[w�abUpi�uXZ�s§uXZ eti��
uvdfrkZ�s 4Þ� 6 �Dif�Xc�uXZts*ahik�<if��ifrfg�Z�s*�vdfc�ahgjet�p��gjWtchZ�s	if��³pg�Z�_ etZ����jZtsC�pahg��jgjsbdx_?a[�p_ e�czg�abW�chZ
uXZ|�pshZt�puXixm`YCd�¶/gjY��XY uXZ�©�chdxgjshZtY�³p��df_XetZ�uXdf_XsL�X_5eJdxuXchZª�p�j�Xs�rkw�_Xwtchdx�-4±\ 6 q&4 �J\ 6 q&4Ä� 6 ¡
B«Zts5czZteoUXZ�cheoUXZ�s(Z�_ etik�pchs5�pazgj��gjsbdf_:a
�X_ e�czg�abW�chZ uXZlY	d8¶�gjY��pY uXZ(©�chdxgjshZtY�³p��df_XetZ
E�z¦(dfch¨xi8© ¥�Uvdxgj_�¦(ik_:ahZ[¥Vdfcz�ji�¦ld8¶�gjY��pY ¢ g�¨xZ���g�Upi�i/u!�oq-4±\�� 6 ®ª·¸Ztczik_:a«�F£Þik³�{%Z�a�u £±�X_
cbdf�X�<ikc�a��p�jahwtc�g�Z��Xct¡
�ªik�Xs>sh�p�X�Difshik_Xs>´?�XZ��jZts>upg���w�chZt_:ahZtsLe���dfshszZts>shik_:aLuXw!²v_pgjZts 5¬�vdfczazg�c»upZts>_pg�©kZJdx��¶

uXZ>rkczgjs��X_pgj´?�XZtY[Zt_:atqxex£ÞZ�sza 5�u�g�czZL´?�XZ>_Xif�Xs+_XZ»abZt_pik_Xs+�vdfs+etifYC��abZ>uXZ>etc�gjahWtchZ�s�ahZ!¶/ab�/�
cbdf��¶D¡?�ªik�XsLetik_Xs�g�upwtchif_Xs�w�r:dx�jZtY[Zt_:aQ´/�pZ«_Xik�psQdJ©fik_Xs��p_XZ|szZt�p�jZ�g�YCdfrkZªuXZ�uXik_p_XwtZ�st¡
�|ik�Xs��Xczik�<ikshik_ps|�X_ldx�jrkikczg�abUpYCZ �<ik�Xc�Zts�ahgjY[Ztc���Z�_XikY�³XchZ�uXZtsªe���dfszshZts|Z�aª��Z�s|�Xdfcbd��
YCW!abczZts�´?�pg���Z��Xc�shif_?a|dfszshi/e�gjwtZ�st¡<¢�Z��Xchik³���W�YCZ szZ�chdfY[Wt_XZ d���ikczsV5*�S£±Zts�ahgjY	d�ahgjik_(upZts
etikY[�<iksbdf_:ahZtsªu £Þ�p_(Y[w���df_XrfZ�upZ�u�g�s�abczgj³X�pazg�if_Xs 4±��6 6 q 4±� �76 ¡
�1��� ;  & �5* "0 "5 -6���� (�� &!*/"�:!��#e#  "0 6+�	� ��:)(���%13  �o*7% " ( &)(�*�%�
%5 
6�6� ����� ���

` _XZC�XchZ�Y[gjWtczZ5df�p�Xchi/eoUXZCetik_Xs�g�s�abZ�5 czZteoUXZ�cheoUXZ�c���Z�s�Y[i/uXZts�uXZ[�S£±UpgjszabifrkcbdfY[Y[ZuXZV�S£ÄgjY	dxrkZf¡f�|wJdx_XY[ifg�_pstq:etZ!ahahZ�df�X�Xczi�eoUXZ��<Zt��a>etik_Xup�pg�czZV5¬�X_XZ�YCdf�p©xdxgjshZ�e!�°dxshszg�²vetd��
ahgjik_(uXdf_Xs���Z eJdxs|uXZ upgjszahczgj³X�pazg�ik_ps|·¸ikc�abZtY[Z�_?a|Y[w���df_Xrkw�Zts�¡�~/�X�X�<ikshik_ps«Zt_ Z��DZ�a|´?�XZ
uXZt��¶ e!�°dxshshZ�s«uXZ �F£±gjYCdfrkZ�dxgjZt_:a«upZtsªYCiN�fZt_X_XZ�s¬�Xczi�eoUXZ�sª�F£±�X_XZ�uXZ��F£Þdf�pabczZfqMetifYC�Xdfcbd��
ahg�©kZtY[Z�_?a 5§�jZt�Xczs¬©xdfczg�df_Xe�Ztst¡�¥�Zts�upgjszahczgj³X�pahgjik_Xs szZtchif_?a�dx��ifchs¬czZt�XczwtshZ�_:abwtZ�s��vdxc«�X_
�X_pgj´/�pZ�Y[i/uXZ uvdf_Xs��F£ÞUpgjszahikrkchdfY[YCZx¡DB¬df_Xs�etZ etdfstqM�X_(dx�jrkikczg�abUpYCZ�upZ�uXw!abZ�e�ahgjik_ uXZ
YCi/uXZ�sV_XZ¬szwt�vdfczZtchd*�vdfsVe�Zts�uXZ���¶5e!�°dxshshZ�st¡M�ªik�XsVY[ik_:abczik_XsV´?�XZ¬�F£±�pahg��jgjsbd�ahgjik_
u £±�X_XZ
©fdxczg�df_XetZ�etik_Xu�gjazg�ik_p_XZ�����Z�¸©xdfczg�df_Xe�Z*uXZ���d	�jifgµuXZ�s«©kixg�s�g�_Xs u £±�X_ �pg ¶�Z���etik_Xu�gjazg�ik_p_XZ�� �
��Z�YCZ�_:a 5�sbd�©xdx�jZt�Xcb®��<ZtczY[Z�aª�X_XZ Y[Z�g��j�jZt�pchZ�shwt�Xdfcbdxazg�if_(uXZ�s|Y[i/uXZts 4 �k� 6 ¡
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¥�if_XszgjuXwtczik_XsB�X_�Y[w!�°df_prkZQupZLupZt��¶�upgjszahczgj³X�pazg�ik_ps @ � df_Xu~@���qNuXik_:a+��Z�sBY[iN�kZ�_X_XZtsFchZ�sh� ¡ ©xdfc�g°dx_XetZ�so®«shif_?a�_XixabwtZ�s�� � Z�a����[FczZtsz� ¡�� � Z!a����n®!¡+~/�X�X�<ikshik_ps�´?�XZ���d
�Xchix�³vdf³pg��jg�abwluXZ �°d e���dfshszZ 	 szifg�a
uXik_X_pwtZ �vdfc
	¿Z�atq��vdfc§etik_Xszwt´?�XZ�_?atq��°d$�pchik³vdx³pgj��g�abw

uXZ���d5e���dfshszZ �	�vdfc�	 ��	µ¡�~/g�etZts�u�g�s�abczgj³X�pazg�if_Xs�shik_:a�sz�!�CsbdfY[Y[Zt_:a��Xchi/eoUXZ�stq��F£ÞU�g�s%�
abikrkchdfY[Y[Z czwtsz�p�jabdf_:a5szZtcbd dx�jikchs[�X_pgjY[i�uXdx��2©kixg�c[²vrk�XczZ �43p¡¤dk®!¡>Å»_ �pazgj��gjsbdf_:a	�X_XZ
U?�/�<ifabUpWtshZ[e�ik_:abZ!¶/ah�XZ�����Zxq+_Xik�Xs �<ik�p©kif_Xs�chZ!abchif�p©kZ�c �jZts uXZ���¶Pupgjszahczgj³X�pazg�ik_ps�e�ikchczZts%�
�Dik_puvdf_:a
df�/¶ uXZ���¶ e���dfshszZts� � � Z!a ���o®n¡��ªifabik_ps5´?�XZ _Xik�ps5_XZle�ik_Xs�g�uXw�chik_ps
�vdfsetik_X_XdxgjahchZ���d[�jifg+uXZ�s|upg��DwtchZ�_:abZts|upgjszabc�g�³p�pahgjik_Xs�¡DÅ»_(Z��DZ�aJqMs�g+_Xik�Xs|dx{%ik�pahik_Xs��F£ÞU:�/�Di��
abUXW�shZCr:df�XszszgjZt_X_XZ	�vdfc�Z!¶�ZtY[�p�jZfq+�jZts�uXZt��¶ upgjszahczgj³X�pazg�ik_ps��<Zt�p©fZt_:a��!abchZCchZ!abczik�p©kw�Zts
�vdfc§�p_ dx�jrkikczg�abUpYCZ(uXZ Y�gjshZ Z�_ etikczchZtsz�Dif_Xuvdf_Xe�Z u £±�X_XZ szikY[YCZluXZ r:df�pshszgjZt_p_XZts
dN©fZte*�p_ Upg�s�abikrfcbdfY[Y[Z34 �4$ 6 ¡�B«df_Xs«��d§�Xchdxahgj´?�XZfqD_Xik�Xs|_XZ*etif_X_vdxgjshszik_Xs¬´?�XZ�ahchW�s¬cbd��
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Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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