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OMPRQ�SUTWVYX[Z6\
&�]<^_�#`a^�bdc���e�]<f#��ghc=i6`ji6k2il^+m2'#g2`an+^�foc=`ji=pqe,r��@e"sE^�g2]Et,u�^�gvm
��ba^�u+w2t,xyc=n+^�z#�[{|mE}
~���$M�����B�@e"s�^�g2]Et[u"^�g���mE}�^�g2xyt[fl�

�[���<���:�o�,�<�M�h�,�M�2���M���D�=�+�

� P����M���������[S T+�,�
�N]Mp2c�`¡ �c�}�^�sEt[fli6x¢^�gMi�mM�
t,i6`je�gEt,bD&£^, �]2g2`d �t[b¤'�g2`jn+^�f�c�`ai�p+m

¥Ee"u�fot�r¦e�k§��t,x¢s2kEcYm¨��©�{,"�¢(�i6]2^�ghcWm¨ª#f6^�^� W^
�[���2�+�:���M«�¬�,«+���M"�h®+�"�M¬+���M�����+¬M«E����¯M�

� P���P�°2�"±M±[²�³[´
�
t[il`ae"gEt[bD��^,c=^�t[f� �] �@^�gMi6^�f!}�^�x¢e"��fl`ai6e|cWm
(�u2µ@��t[f�t"c=�+^�nM`¶mEª��!�o��©"�����y(�i6]2^�gEcWmEª�fl^�^, W^
�,�¨�<���:����"·+·¨�"��¸<�h�,�M¯2�@�¶�+�E®�¹E��=�������|���2�Mº�¬��¶¯+�

»¢¼D½W¾,¿,À2Á�¾

ÂÃ^qsE^�f=r¦e"f6xÄ�Be�gMi6^¢��t[flbaeÅc=`jxÆk<b¡t[il`ae"gEc)e,r!tÇr¦e"k2f=��w�`jx¢^�gEc�`ae�ght[bDu+t[k<u�^È`agMn�t,f6`dt[gMi�c=s2`jgÃc=p<c=il^�x
É ]<`¡ �]Èw�^,c6 Yf6`aÊE^,cDf�t[ghw�e�xËc�k2f=r�t" W^,c É `ail]qu�e�g<`a]2^,wMf6`¡ �t" Wi6`je�gvµDÂ�^�w�^�n+^�bae�s�i6]2^#t,gEt[bje�u"pÆÊE^�i É ^�^�g
il]2^_Ì�t,i=�� Wf6k2xÇs2ba^,wBs<]Et�c�^Æilf�t[ghc=`ail`ae"g�e,r�i6]<^qb¡t[ili6`d W^Èc=k2f�r�t� W^qxÇeMw�^�b@t,gEwÍil]2^Èba`¡Î+k2`dw��¶u|t�c�s<]Et�c�^
ilf�t,gEc=`ji6`ae"gye[r@g2e"g���`¡w�^,t,bvu+t"c=^,cYm¨t,gEwÏ`dw�^�gMi6`�r¦pqil]2^�c=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�gÇ We"k2s2ba`jg2uÇ We�gEc�i�t,g�i#Ñ¢e[r:i6]2^
c�k2f=r�t" W^qx¢eMw�^�b É `ail] i6]2^qs2fl^,c6c�k2f6^yÒ�µq(
c
ÑB`jgE Wfl^,t�c�^,c�i6]<^¢c�p2c�i6^�xJx¢e,n+^,c�i6eÅty Wf6`ji6`d �t[bDsEe�`agMi
`jg  We"x¢s2bj^�i6^�t,gEt[bje�u"p É `ail]Bil]2^qc�`ai6kht[i6`je�gBr¦e"f�g2e"g���`¡w�^,t,bNu+t"c=^,cYm É ]2^�fl^_il]2^_bj`¡Î+k2`¡wyt[ghwBi6]2^�u+t�c
s<]Et�c�^,c�t[s2s2fle+t" �]Ã^,t� �] e�il]2^�f É `ail] `agE Yf6^,t"c=`ag<uÍÒ�µ_ÂÃ^qx¢^,t"c=k2fl^_n"t� Yk2k2xÓ^�ÔMsE^, Wi�t,i6`je�g n"t[bjk2^,c
e,r@n"t[fl`ae�khc�e�sE^�f�t,i6e"f�c
t,gEwÏil]2^� We�flf6^,c�s�e"gEw�`jg2u¢ Yf6`ail`¡ �t,b¨`jgEw�`¡ Y^,cWµ



Õ Ö�×ÈØNÙ@ÚÏÛ Ü Ý�Ø@Þ�ÚÆ×

�¶gÈi6]2`dc�t,f6i6`d Wba^ É ^
 Ye�gEc�`¡w�^�f�t�x¢eMw�^�bEe[r¤i É e[��w�`jx¢^�gEc�`ae�ght[b2fot[gEw�e"xßc=k<f=r�t� Y^,cN^�xÆÊE^,w<w�^,w_`agMi6e�t,g
	NkE Yba`¡wM^,t[gyb¡t,i6il`¡ W^_à!á,â É ]2^�fl^qtq Wbje+c�^,wyc=k2f�r�t� W^�`¡c�t�clc=eM W`dt[il^,w É `ji6]ÅtÆ Ye�babj^, Wil`ae�gÇe[r@s2bdt�Î+k2^�ili6^,cYµ
&�]<^#c=k2f�r�t� W^,cDxyt�pã]ht�n+^!c=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�ghc¨`agqi6]<^�r¦e�f6xäe[rEr¦e�k<f�t,gEwqc=`jÔ_s2bdt�Î+k2^�ili6^,cv`agMi6^�foc=^, Yi6`ag<u
e"g§t¢bj`ag2��µq&�]2^È^,w�u"^,c
e[r�il]2^Çc=k2f�r�t� W^ É `ail]Ãc=^�bÐr¡�¶`jg�il^�f�c�^, Wi6`je�gEc# We"x¢s2f6`dc=^�i6]2^yå�æ¡ç�è+é+êÐë+ìãí<ë+ì�î£e,r
il]2^�c�k2f=r�t" W^+µN&�]<^
^,w�u"^,cïe,rDi6]2^�c�k2f=r�t" W^ É ]2^�f6^#e�g2bjpÆi É e�s2b¡t"Î�k<^�i6il^,c@t[f6^�`agMi6^�foc=^, Wil`ag2uð We�x¢s<f6`¡c�^
il]2^Çì�ñ¦è+é+êÐë+ì�í<ë+ì�îEe[r:i6]2^�c=k<f=r�t� Y^+µ
ò�t[fl`ae"kEcNx¢eMw�^�bdc:e,rvfot[gEw�e"xóc�k2f=r�t" W^,cNÊ2k2`jbai@e�k<i�e[r¤s2b¡t"Î�k<^�i6il^,cN]Et�n+^�Ê�^�^�g¢ Ye�gEc�`¡w�^�fl^,wq`agÈi6]2^

bj`ail^�f�t,i6k2fl^yô��Yõ¶µq�¶g il]2`¡c
t,f6il`¡ Wbj^ É ^È We"gEc=`dw�^�f
il]2^Èc=e,�� �t,babj^,wÍu"e�g2`j]2^,w�fl`¡ _x¢eMwM^�b É ]<`¡ �] ]Et�c
ÊE^�^�g
wM^WöEg2^,wy`agyf6^Yr�cWµ�ô÷$�mE��õDt,gEw É ^� We"x¢sEt,f6^�`ai É `ail]Bi6]<^_x¢eMw�^�b É `ail] t,f6^,t¢t" Wi6`je�gøôúù2mE©�õ�µ�&�]2^�u+t�c
e,r�fot[gEw�e"xûc=k2f�r�t� W^�cãwM^WöEg2^,w `agüôýù�õ� We"f6f6^�c=sEe�gEw<cãi6eyil]2^qsEt[fli6`ji6`ae"gÍr¦k<gE Wi6`je�g É `ail]Ã��e�bailþ�xyt,g2g
É ^�`au"]�iocãs2fle�sEe�fli6`je�gEt,b�i6e i6]<^Æile�i�t,b�g�k<xÆÊE^�f�ÿ e,r#s2b¡t"Î�k<^�i6il^,cWmDi6]Et,iq`¡cãileyi6]2^Ç�
t[xÈÊ2k��lª#e�ileBt,f6^,t
r¦k<gE Wi6`je�gEt,b¶µ &�]<^�u"e�g2`j]2^,w�fl`¡ Bx¢eMw�^�b�e,rqf�t,gEw�e"x c=k2f�r�t� W^,c É `jbab� We"f6fl^,c=sEe�ghw ile t c�i�t[il`¡c�i6`¡ �t[b
c�p2c�i6^�x É `ail] É ^�`ju�]Mi�cïs<f6e�sEe"f6i6`je�gEt,b�ileqi6]2^�i6e�iot[bvgMk2xÈÊ�^�f�ÿ � e[r�g2e�gM� Ì�t,i�^�w�u�^,c�e,rNil]2^�c�k2f=r�t" W^+mil]Et[i#`¡c�i6eÇtqba`ag<^,t[f#c�`aþ�^�e[r:i6]2^ c=k2f�r�t� W^ ô÷$[õ�µ�&�]<^_^,w�u"^,c#t[f6^�g2e�gM� Ì�t,i É ]2^�gÅi6]2^�w�`j]2^,w�fot[b�t[g2u"ba^
ÊE^�i É ^�^�gBs<b¡t�Î+k2^�ili6^,c#`¡c�g2e"i�^,Î�kht[bNile��Nµ�&�]<^ É ^�`au"]�ioc
t�clc=eM W`dt[i6^�w É `ji6]Ãc=^�b�r¡��`agMi6^�foc=^, Wil`ae"gEc�t,f6^
s<f6e�sEe"f6i6`je�gEt,bNi6eÇÑ2ÿ á t[gEwÅÑ2ÿ�� É ]2^�f6^ ÿ á t[gEw ÿ��
t,f6^�i6]2^�g�k2xÈÊE^�f�e,r@^,w�u"^,c É `ai6]yr¦e�k2f�t[ghwBc=`jÔ
`jg�il^�f�c�^, Wil`ag2u�s2b¡t"Î�k2^�i6i6^�cWm2t,gEwBÑ¢`dc�i6]2^�c=^�b�r¡��`agMi6^�foc=^, Wil`ae"gy We�k<s2ba`jg2uÈ We�ghc=i�t,g�i�ô $�mE�,õ¶µ
&veÈc=ilkEw�pÈi6]2^�c�i�t,i6`¡c�i6`d �t[b�t[ghwÏcl �t[bj`ag2u�s2f6e"sE^�f6il`a^,c@e[rDi6]<^�c=p<c=il^�x e�g2^� �t,gyw�`jf6^, Wilbap c=`axÈk2bdt[i6^

c�k2f=r�t" W^,c�ÊMp�u�bjk2`ag2u�i6e�u"^�i6]<^�fNs2bdt�Î+k2^�i6il^,c¨r¦e�babje É `ag2u
il]2^�flk2ba^�cNw�^,cl Wf6`jÊ�^�w_t[ÊEe,n+^+m�il]Et[i�`¡c�e"gq^�n+^�f6p
bj`ag2�qe"g2bap t[gy^�n+^�gÈg�k<xÆÊE^�f@e[r�s2bdt�Î+k2^�i6il^,c�c�]2e�k<b¡w¢`agMi6^�foc=^, Yi�t,gEw¢i6]2^ É ^�`ju�]Mi�c�t,f6^�s2fle�sEe�fli6`ae"gEt[b
ileqi6]2^�t[fl^,tqÿÏe"f�u�e"g2`a]2^�w�f6`d W`ai�pÈÿ ��� ù|Ñ2ÿ á � ��$"Ñ2ÿ � µ@��k2i�`ai@`¡c@xÆkE �]q^,t"c=`a^�f�i6eqkhc=^
il]2^�w�kEt,ba`ji=pÊE^�i É ^�^�gBfot[gEwMe�xûc=k<f=r�t� Y^,c�t[gEwÃc=s2`jg§c�p2c�i6^�x c)e"g§	NkE Wbj`¡w�^�t[gBbdt[ili6`¡ Y^+µ_&�]<`¡c�w�kEt,ba`ai�pÅt[bjbae É c�kEc
ile¢c�i6kEwMp¢^,Î+k2`an"t[bj^�gMi�c=s<`agÅc=p<c=il^�xyc É `ji6]Åc=sE^, Y`¡t[bjbapÇt�w�z6khc=i6^�wÏ`agMi6^�f�t� Yi6`ae"g¢ÊE^�i É ^�^�gyc=s2`jgEc�ô÷�[õ�µ
�¶g r¦e�k2f�w�`jx¢^�gEc�`ae�ghc�tyc=s<`ag �
t[x¢`jbaile�g2`dt[g É ]<`¡ �] `¡c�^,Î+k2`jn�t,ba^�gMi#i6eÅt[g t,f6^,tyt" Wi6`je�gvmv`¡c É ^�bjb

�Mg2e É gvµ��¶i�fl^�s2f6^�c=^�gMi�c�tqu+t,k2u�^�`agMn�t,f6`dt[gMi#c=s2`jg c=p<c=il^�x É `ji6]ye�g2^Y�¶s2bdt�Î+k2^�ili6^_`jg�il^�f�t" Wi6`je�g¢il^�f6x c
ôýù�õ

	 á�
���������� �� � ������ ������� �!�"��#�$ %'&(&(&(&*) â % � )
É ]<^�f6^Uc=s2`jgEcÆt,f6^ÅbaeM �t,i6^,w e�g il]2^Bbj`ag2�<cqt[ghw i6]2^Uc=k2x¢x t[i6`je�g§`dc e,n+^�fÈt,bab�s2bdt�Î+k2^�ili6^,cqe�güi6]2^
bdt[ili6`¡ Y^+µ,+E`j�+^ É `¡c�^Æil]2^�fl^Æ^�ÔM`¡c�i�c�tÏu+t,k2u�^Å`agMn"t[f6`dt[gMi��
t[x¢`jbaile�g2`dt[g É ]2`d �]§`dcã^,Î+k2`jn�t,ba^�gMi
ile i6]2^
u"e�g2`j]2^,w�fl`¡ �t� Yi6`ae"gvµ@�¶i�]Et�c#t_x¢e"f6^� We"x¢s2bj`¡ �t,i6^,wq`agMi6^�fot� Wil`ae"gÏÊE^�i É ^�^�gyc�s2`agEc�ô �[õ.-

	 á/
021�3�4!5�� 
 '4!6 �7� ©98 � �� � ����2� �������:�!�;��#�$ %.&(&(&(&*) � 8
ù � � �� '4<025��=�>3�0 � � �2� �/����� �!�"��#�$ %'&(&(&(&�?9) .� %'&�?@&(&(&*)

� � � 8
 � � �� �!'4 ��� ��#A1'B�'4C0�5��=�>3�0 � � �2� �/�����:�D�"��#�$ %.&(&(&(&�?9) '� %.&�?@&(&(&FE9) '� %'&FEG&(&(&*) â % $ )

É ]<^�f6^�i6]<^qc=s<`agEc�`agMi6^�fot� Wi É `ji6]2`jgÅt il]2f6^�^Y��w�`jx¢^�gEc�`ae"gEt[b¤ Wk2ÊE^�e[r@il]2^ãr¦e"k2f=��w�`axÇ^�gEc=`je�gEt,b¨bdt[i6il`¡ W^|µ
&�]<^� We"k2s2ba`jg2u� We�gEc�i�t,g�i�Ñãx¢e"g2`aile�foc¨i6]2^�`agMi6^�fot� Wil`ae�g�t,iNi6]2^�c�`ag2u"k2b¡t,f�sEt,f6ioc�e[rEil]2^�c�k2f=r�t" W^ É ]<^�f6^
c�^�b�r¡��`agMi6^�f�c=^� Wi6`je�gEc
i�t,�+^Æs<b¡t� Y^+µ � r�Ñ�`¡c�^,Î+kEt[b�i6eBþ�^�f6eÅi6]2^�g i6]2^�fl^¢`¡c�g2e f6^�s2k2b¡c�`ae"g t�clc=eM W`dt[i6^�w
É `ji6]Åc=^�b�r¡��`agMi6^�foc=^, Wil`ae"gEcWmMt[ghwÏ`�r:Ñ¢`¡c�bdt[f6u"^�i6]2^�c=k<f=r�t� Y^,c�t,f6^�c=^�b�r¡��t�n+e"`¡w�`jg2uyô �[õ�µ
&�]2^�sEt,f6il`ai6`je�gyr¦k2gE Wil`ae�ghcïr¦e�f�ÊEe�il]Ãc=p<c=i6^�xycï]Et�n+^
il]2^
r¦e�flx

à %�HI) � � �'J $�KML
E 0/N�OQP á â

$



É ]<^�f6^Ãi6]2^ c=k<x¢xyt[il`ae"g `¡cÈe[n+^�fBt,bab�c�s2`ag  We"g�öEu�k<f�t[il`ae"gEcWµß&�]2`dc¢sEt[fli6`ail`ae"g r¦k2gE Wil`ae"g  �t[g ÊE^
fl^�s2fl^,c=^�gMi6^�w `jgÅtÆw�kht[bvr¦e�f6xJt"c
tÆc�k2xße,n+^�f�i É e[��w�`jx¢^�gEc�`ae�ght[bvc�k2f=r�t" W^,c�e[r@il]2^_i�pMsE^_wM^,c6 Wfl`aÊE^,w
t,ÊEe[n+^|m2^�xÆÊE^,w<w�^,wq`agMi6eÈt_r¦e�k2f���w�`jx¢^�gEc�`ae"gEt[b�b¡t[ili6`d W^Èô÷$MmE�[õ.-

à %�HR) � �� #:���B���6:��#*ST$UKML
ETV:W STX % � )

É ]<^�f6^ZY %>[\) `dcðil]2^q^�g2^�f6u�p e,r�il]2^¢c�k2f=r�t" W^ [  We�ghc=i6flkE Wil^,wUr¦fle�xJs2b¡t"Î�k2^�i6i6^�cãc�kE �]�il]Et[i�^,t" �]
^�w�u�^�e[r@il]2^qc�k2f=r�t" W^q`¡c# We�gMi�t,`ag2^�w `jgB^�`ji6]2^�f�i É e2m2r¦e�k2f�e�f�c=`aÔys2bdt�Î+k2^�ili6^,cYµ�&�]2e+c�^q^,w�u"^,c�e[r:i6]2^
c�k2f=r�t" W^ É ]2^�fl^ðr¦e"k2f�t[gEwÅc=`aÔÈs2bdt�Î+k2^�i6il^,c�`agMi6^�f�c=^� Wi� We"x¢s2fl`¡c=^#i6]<^_ Yk2f6n+^,c�e,r@c�^�b�r¡��`agMi6^�f�c=^� Wi6`je�gEcYµ
� r!tÆi É e,��w�`jx¢^�gEc�`ae"gEt[b�c=k2f�r�t� W^ [ ]Et"cãÿÃs2b¡t"Î�k2^�i6i6^�cWmvÿ � ^�w�u�^,c É `ai6] i É e[��s2b¡t"Î�k2^�i6i6^q`jg�il^�f=�c�^, Wil`ae�g¤m2ÿ á ^,w�u"^,c É `ail]¢r¦e�k2f��¶s2bdt�Î+k2^�ili6^�`agMi6^�foc=^, Yi6`ae"g % xÇe�f6^�s2f6^, Y`¡c=^�bapqi6]<^�f6^�t[fl^�i É eÈw�`D]�^�fl^�gMi

u"^�e�xÇ^�i6fl`a^,cve[r�r¦e�k2f��¶s2bdt�Î+k2^�ili6^#`agMi6^�foc=^, Wil`ae"gEcWm,i6]2^� We"f6f6^�c=sEe�gEwM`ag2u�g�k2xÈÊE^�f�cDt[fl^�^�Î�kEt,b2i6eZ^ÿ á t[ghw^^ÿ á ô ��õ ) t,gEw§ÿ � ^�w�u�^,c É `ji6] c=`aÔ+��s2b¡t"Î�k2^�i6i6^�`agMi6^�foc=^, Yi6`ae"gvm¨il]2^�g i6]<^Æile�i�t,b@^�g2^�flu�p_Y %�[\) e[r!i6]2^
c�k2f=r�t" W^ [ É `ji6]Å�
t[xÇ`abaile�g2`dt[g % � ) `dc�^,Î�kht[bvi6eÈÿQ-

Y �>���� %>[\) � ÿ %>[\)2`
a2e"fãil]2^Èu�e�g<`a]2^,wMf6`¡ qc�p2c�i6^�x É `ji6] �
t[xÇ`abaile�g2`dt[g % $ ) il]2^Æ^�g2^�f6u"p `¡c
f6^�b¡t[il^,wBi6eyil]2^ÆgMk2xÈÊE^�f�e,r
g<e�g��¦Ì�t[i�^,w�u�^�c�e[r [ ÊMp�-

Y 021�3�4!5�� 
 '4b6 %�[\) � ÿ � %�[\) � ù+Ñ(^ÿ á %>[c) � % %"Ñ � � ) ^^ÿ á %�[\) � ��$�Ñ2ÿ � %�[\)�` % ù )
� r�Ñ_`dcNc=x t[babMc�^�b�r¡��`agMi6^�f�c=^� Wi6`je�gEcDt[fl^�s�^�f6x¢`ji6i6^�w¨m�Ê2k2i É ]<^�gÈÑ_`agE Yf6^,t"c=^,cvi6]2^�f6^�`dcNc=ilf6e"g2u�f6^�s2k<b¡c=`je�g
t,bae"g2uÆil]2^� Wk2fln+^,cïe,r�c=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�ghcWmMt[gEwyi6]2^�c�k2f=r�t" W^,c�i6^�gEw¢i6eÈÊ�^�c�^�b�r¡��t�n+e�`¡wM`ag2uÅô �[õ¶µ
&�]2^�ile�i�t,b�^�g2^�f6u"p¢`¡c�wM^WöEg2^,wyt"c

d ���fe�g ÿ£àih e H �7j ÿ � � ù|Ñk^ÿ á � % %�Ñ � � ) ^^ÿ á � ��$"Ñ2ÿ��Ml 6
t,gEwBc�sE^, W`�ö� �]2^,t,i
t"c

m � H � e � g ÿvàe H � �7� H � e d
e H ` % © )

&�]<^�w�^�fl`an"t[il`an+^#e[rDi6]<^
sEt[fli6`ji6`ae"gÆr¦k2gE Yi6`ae"g % � ) É `ail]¢f6^,c�sE^, Wi�ileqÑ¢u�`jn+^,c@t[g ë@n[ñYìlë�è�ñ
êjñYç�è�î:oqpBe,r
il]2^�c=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�gÇ Wk2fln+^,c

p �7� �H e�g ÿ£àe Ñ �7j ù�^ÿ á � % ^^ÿ á � ��$"ÿ � l 6 % % )
É ]<`¡ �] É ^ c=k2u"u�^,c�iBi6eü We"gEc=`dw�^�fÅt�cytcr+æ�åts+ì�r�ñYìqí2ë+ìlë@uÆñ�î�ñYì�m�ÊE^, �t,kEc=^Ã`aiy`dc þ�^�f6e§`jg il]2^Ãbae É �
il^�x¢sE^�fot[i6k<f6^�s2]Et"c=^Èt[ghwB`¡c�g2e"g2þ�^�fleyt[i�]2`au"]��¶il^�x¢sE^�fot[i6k<f6^�s2]Et"c=^Åô÷,õ¶µ�&�]2^Èc=^, Ye�gEwÅw�^�f6`jn"t[i6`jn+^
É `ji6]yf6^�c=sE^, Wi�ile¢Ñyw�^Wöhg2^,c�i6]<^¢æ¡çMî=ñYì6å,ñ/vWî�æ:s+çUå�é�åtvWñ¶íEî�æ:w�æaêÐæaî.x

y � �H � e � g ÿ£àe Ñ � ��� �H e p
e Ñ �cj % ù�^ÿ á � % ^^ÿ á � ��$"ÿ�� ) � l 6 �zj ù�^ÿ á � % ^^ÿ á � ��$"ÿ��Ml �6 ` % { )

&�]<^_t�n+^�fot[u"^_t,f6^,t|{ t,gEwÏil]2^�t[fl^,tqc=kEcl W^�s2il`aÊ2`jba`ji=p y~} t[f6^ w�^WöEg<^,wyt[gEt,bae�u"e�kEc�bap�-
{ �7j ÿkl 6 â y } �7j ÿ � l 6 �zj ÿkl �6 `

(#babEi6]2^�c=^�e�ÊEc�^�f6n"t,Ê2ba^,c� �t[g¢ÊE^�^�ÔMs2f6^,clc=^,wÈ`ag¢il^�f6xyc@e[r�c�s2`agyn"t[fl`¡t[Ê<ba^,c�t,gEw¢i6]2^�gÇkEc=^,w¢`jgy�Be�gMi6^
��t,f6bje¢c�`axÈk2b¡t,i6`ae"gEc#ô÷�MmE[õ¶µ

�



k=1

k=0.5
k=0.3

β

E

E − crumpled phase − gaseous

− flat phase − liqu idE

2.51.9

Ec

aD`au�k<f6^y�9-_�� �]2^�xyt[il`¡ 
^�ÔMs�e|c=`ji6`ae"g�e,r�il]2^q^,Î+kEt[il`ae�g e,r#c�i�t[il^ r¦e"f�i6]2^qù|})��c�p2c�i6^�x % $ ) m É ]<`¡ �] `¡c
c�`ax¢`jb¡t,fNi6e�ò�t,g¢wM^�f�Â t�t,b¡c���ba`j�+^
 Yk2f6n+^,c@t,gEw¢ We+^�ÔM`¡c�i6^�gh W^# Wk2fln+^)r¦e"f�i6]<^�fl^,t[b�u+t�c�^,cWµ@&�]<^�c=p<c=il^�x
É t�c�]2^,t,i6^,wyt[ghwÏi6]<^�gÅ We+e�bj^,w¢`agÅc=xyt,bab H c�i6^�sEc�ô÷,õ¶µ
�¶gÃô [õ¨`ji É t�c�w�^�xÇe�gEc�i6f�t,i6^,wÈi6]Et,i�i6]2^�c�p2c�i6^�xUm É `ji6]ytqc�k��  W`a^�gMi6bjp_bdt[f6u"^�n�t,bak2^#r¦e�f�i6]<^�c=^�bÐr¡�

`jg�il^�f�c�^, Wil`ae�gU We�k<s2ba`jg2uÅ We�gEc�i�t,g�i�Ñ % Ñ 6f� � ) m�k2gEwM^�f6u"e+^,c�tBc=^� We�gEw+�¶e"f�w�^�f�s2]ht�c=^Èi6fot[gEc�`ail`ae�g t[ic�e�x¢^# Yf6`ail`¡ �t,b2i6^�x¢sE^�f�t,i6k2fl^ H 6 µN&�]2`dcïf6^�c=k2bji�c�k2u�u"^,c=iocïil]2^�^�Ô�`dc=i6^�gE W^�e[r� Ye�gMi6`agMk2k2xHöE^�bdw il]2^�e�flp`jg§r¦e�k2fÈw�`jx¢^�gEc�`ae"gEc�t[gEw e�k2fÈt,`ax `dc_i6eÃc=ilkEw�p�r¦k<f6i6]<^�fqi6]2^ys2]ht�c=^Åc�i6f6kh Wi6k2fl^ye[r�i6]2^Åc=p<c=il^�x m
il]2^ycl �t[bj`ag2uÅs2f6e"s�^�f6i6`j^,cãe,r�w�`D]�^�fl^�gMi_e�sE^�fot[ile�f�cYm�t,gEw�ileÃ We�x¢s<k2i6^qil]2^y We"f6f6^�c=sEe�gEwM`ag2uÃ Wfl`ail`¡ �t,b
`jgEw�`d W^,cWµQa2e�f�i6]2`dcNs2k2f6sEe|c=^�`ai@`¡cN]2^�bas�r¦k2b<i6eqwM^�n+^�bae"sqi6]2^�t[ght[bae"u�p¢ÊE^�i É ^�^�g_Ì�t,i=�� Wf6k2xÇs2ba^,w_s<]Et�c�^
ilf�t,gEc=`ji6`ae"g�e,r#i6]2^qu"e�g2`j]2^,w�fl`¡ Èc=k2f�r�t� W^Èx¢eMw�^�b#ô÷�Mmv�õ@t[ghw�ba`dÎ�k2`dw���u+t�c
s2]ht�c=^Èi6fot[gEc�`ail`ae�g e[r�g<e�g��
`dw�^,t,b�u|t�c=^�cWmDt[gEw i6eÇ`¡w�^�gMi6`Ðr¦p¢i6]<^q`agMi6^�foc=^, Wil`ae"gB Ye�k2s2bj`ag2u  We�gEc�i�t,g�i�Ñ É `ail]Bil]2^qs2f6^�c6c=k<f6^¢Ò�mvt�c
É ^�bab¤t�c�i6]2^�`jg�il^�f�c�^, Wi6`je�gyc�kEc6 Y^�s2i6`jÊ2`abj`ai�p % { ) É `ail]B Ye�x¢s2fl^,c6c�`aÊ2`jba`ji=p����øô÷�,õ¶µ
� �û×�����Úq�q� � ÞWØI� ×ÅÚÆ×Z�¨Þ,Û��f�����q���Q���
��^Yr¦e�f6^�s2f6^�c=^�gMi6`jg2u�g2^ É f6^�c=k2bji�c¨r¦e�fDu�e�g<`a]2^,wMf6`¡ �c=p<c=il^�xHba^�iDkEcNw�^�c6 Wfl`aÊE^@i6]2^���g2e É gqÊE^�]Et�nM`ae"k2f�e,r
c�s2`ag c=p<c=i6^�xyc É `ai6]Åt,gyt[fl^,t���i�p�sE^�t� Wil`ae"gÃô÷%,õ¶µ@(
c@x¢^�gMi6`ae"g2^,w_`jg¢i6]2^�`agMi6f6eMwMkE Wi6`je�gvmMi6]2^�f�t[ghw�e�x
c�k2f=r�t" W^,c É `ji6]Ãt,g§t,f6^,t¢t" Wi6`je�gÃ �t,g ÊE^Æfl^�s2f6^�c=^�gMi6^,w¢ÊMpBil]2^qu+t,k2u�^È`agMn"t[f6`dt[gMi
��t[x¢`jbai6e"g2`¡t,g % � )
ôýù�õ�µó�¶g r¦e"k2fÅw�`axÇ^�gEc=`je�gEcÈi6]2`dc u|t[k2u"^§`agMn"t[fl`¡t[gMiÅc=s2`jg c�p2c�i6^�x `dcyc=^�bÐr¡��w�kht[b�t[gEw i6]<^§ Wfl`ail`¡ �t,b
il^�x¢sE^�fot[i6k<f6^�`¡c�^,Î+kEt[bvile H 6 ���� g ÿ % � �z� $ ) ôúù�õ�µ��Be�gMi6^È��t[flbaeyc�`axÈk2b¡t,i6`ae"gEc�c�i6fle�g2u"bap c�k2u�u"^,c=iil]Et[i#i6]<^_s2]Et"c=^�i6f�t,gEc=`ji6`je�gB`jgBù|wÍà � u+t,k2u�^q`jg�n"t,f6`¡t,g�i#c�s2`agUc=p<c=il^�xó`¡c�e[r�öEf�c�i�e"f�w�^�f ô÷%Mm¨{+mD����õ�µ(  Yba^,t,f@c=`ju�gEt,b�e,r�i6]2^�öEf�c�i@e�f�wM^�fNgEt,i6k2fl^�`dc�e�Ê2iot[`jg2^,wqÊ�p�x¢^,t�c�k2f6`jg2u
il]2^�e�g2^Y�¶s2bdt�Î+k2^�ili6^#t�n+^�f�t,u�^
`jgÅt il]2^�f6x t[b� Wp< Wba^+µ
( il]2^�f6x t[b� Wp2 Yba^ye[r i6]2^Ãc�i�t[il`¡c�i6`¡ �t[b�c�p2c�i6^�x s2f6e,nM`¡w�^,cÇtøu"^�g2^�fot[b
e,n+^�fln�`j^ É e[rq`ji�cÆs<]Et�c�^

ù



c�i6flkE Wi6k<f6^Ãt[ghw `dcÆn+^�f6p ]2^�bas�r¦k2b�`ag wM^WöEg2`jg2u i6]2^ fl^�u�`je�gEc¢e[r�il]2^ s2]Et"c=^Ãi6f�t,gEc=`ji6`je�gEcÃô÷%,õ¶m#t[ghw
s<f6e�g<e�k2gE Y^,wÆ]Mp2c�i6^�fl^,c=`dc:`dc@c=i6fle�g2u"bapÈ`agEwM`¡ �t,i6`an+^�e,r�tðöEfoc=i��¶e"f�w�^�f�s2]Et"c=^
ilf�t[ghc=`ail`ae"gÃô÷%,õ¶µN( i�p�s<`¡ �t,b
]Mp<c=i6^�f6^,c�`¡c� Yk2f6n+^ É `abjb¨bae+e"�¢ba`j�+^�il]2^� Wk2fln+^� We�flf6^,c�sEe�gEw�`jg2uqi6eÇÑ � � ` �_`ag�a�`au<µ¨�"mEt[gEw¢`¡c�wMk2^
i6e
il]2^�x¢^�iot���c=i�t,Ê2`abj`ai�pÈe[r@il]2^�e�f�wM^�f6^,wys2]Et"c=^qt,i
]2`ju�]yi6^�xÇs�^�f�t[ilk2f6^�t,gEwÏe,r@i6]2^ w�`¡c�e�fow�^�f6^�w s<]Et�c�^
t,i�bje É il^�x¢sE^�f�t,i6k2fl^+µ
&�]2^�s2]Et"c=^�c�i6flkE Wi6k<f6^�e,rEi6]<^�c=^�b�r¡��t�n+e"`¡w�`jg2u�f�t,gEw�e"xGc�k2f=r�t" W^�xÇeMw�^�b�`jgãr¦e"k2fNwM`ax¢^�ghc=`ae"gEcWm É `ji6]

il]2^#u�e�g<`a]2^,wMf6`¡ #t� Yi6`ae"g % $ ) m�]Et"cïf6^� W^�gMi6bap�ÊE^�^�g t[gEt,bap<c=^,wq`agUô÷,õ¶µN&�]<^��Be�gMi6^���t[flbae�c=`jxÆk2bdt[il`ae�ghc
e,rDi6]2^ð We�flf6^,c�s�e"gEw�`jg2uqu+t,k2u�^�`agMn"t[fl`¡t[gMi�c�s2`ag c=p<c=i6^�xów�^�x¢e�gEc�i6fot[i6^#i6]ht[i�il]2^� Wfl`ail`¡ �t,b�ÊE^�]ht�nM`ae"k2f
e,r�i6]2^ c=p<c=i6^�xó^,c6c�^�gMi6`¡t,babjpyw�^�sE^�gEw<c�e�gÅi6]2^ c=^�bÐr¡�¶`jg�il^�f�c�^, Wi6`je�gÅ We"k2s2ba`jg2uÇ We�gEc�i�t,g�i�Ñ�µ�a2e"f
c�xyt[bjb
n"t,bak2^,cqe[r Ñüt�i6]2^�f6xyt,b� Wp< Wba^Åc�]2e É c¢t� Yba^,t,fÆ]Mp2c�i6^�fl^,c=`dc_bae+e"svm�i6]MkEc r�t�n+e"k2f6`jg2u tBöEf�c�i¢e�fow�^�f
s<]Et�c�^_i6fot[gEc�`ail`ae�g % c�^�^_il]2^_ò�t[gÅw�^�f�Â t�t,b¡c���ba`j�+^� Wk2f6n+^�c�� � ��µR�Æt,gEwÏ� � ��µR© e"g�a�`ju�k2fl^¢� ) µ�& É e
wM`¡c=il`agE Yi�c=iot[Ê2bj^Æs2]ht�c=^�c_t[s<s�^�t[fqt,i_il]2^¢ Yf6`ail`¡ �t,b�il^�x¢sE^�fot[i6k<f6^ É `ail]�bdt[flu�^Çw�`D]�^�fl^�gE W^,c
ÊE^�i É ^�^�g
il]2^�`jf�^�g2^�f6u�p w�^�gEc�`ai6`j^,c�- � d � d 6;'��� ��� � 
 � d B � ��� â %  )
% É ]2^�fl^Ïil]2^ygEt[xÇ^,c|v�ìYé�u�íEêañ/rBt[ghw,�#ë�î�f6^Wr¦^�fqile i6]2^yi�pMs2`¡ �t,b�^�xÈÊE^,w2w�`jg2uBe,r�i6]<^Bc�k2f=r�t" W^,c_e"g
il]2^È]�pMsE^�f=�� Wk2Ê2`d _b¡t,i6i6`d W^ ) m�c�^�^�a�`ju�k2fl^B�Çt[gEw aD`au�k<f6^,cq�����Ï`jg§��^Wrlµdô÷�õ¶µÇ&�]2`¡c�öEfoc=i_e"f�w�^�fãs<]Et�c�^
ilf�t,gEc=`ji6`ae"g t,i
c�xyt[bjbDÑ `dc)n+^�f6pyc�`ax¢`jb¡t[f�i6eÈi6]2^
öEfoc=i
e"f�w�^�f�s2]ht�c=^�i6fot[gEc�`ai6`je�gÅ`agBil]2^�x¢eMw�^�b É `ji6]
il]2^�e�g2^Y�¶s2bdt�Î+k2^�ili6^�t[fl^,tqt� Wil`ae"g % � ) µ
ÂÃ^�]Et�n+^ãileÈw�^WöEg<^_t,b¡c�e¢tqu+t,sB`agyil]2^�`agMi6^�foc=^, Wil`ag2u�^�g<^�f6u"p|p� p � p 6;'��� ��� � 
 � p B � �>� â % � )

t,gEwBt_u|t[s `jgÏil]2^�c=`jx¢s2ba^#ÊE^�gEw�`jg2u+c#ÿ � t,gEwÏil]2^�t�n+^�f�t,u�^�t,f6^,t|{ t"c�
ÿ � � ÿ � 6;'��� ��� � 
 � ÿ � B � �>� â

� { � { 6;'��� �2� � 
 � { B � �>� % ��� )
(
c�i6]<^Èc=^�bÐr¡�¶`jg�il^�f�c�^, Wi6`je�gy Ye�k2s2bj`ag2u  We�gEc�i�t,g�i�Ñy`agE Yf6^,t"c=^,cYm�il]2^q^�g2^�flu�pÅw�`!]¨^�f6^�gE Y^ � d¢¡ i6]2^

u|t[sÈÊE^�i É ^�^�gqil]2^#w�^�ghc=`ail`a^,cId 6;'��� �2� � 
 t,gEw|d B � ��� e[rD Ye+^�Ô�`dc=il`ag2u
s<]Et�c�^,c*¡ il^�gEw2c@ We"g�il`agMk2e�kEc�bap�i6e
þ�^�f6e % c=^�^fa�`ju�k2fl^�$_t,gEwy&�t,Ê2ba^ � ) µ@&�]<^�c6t,x¢^�`dcïilf6k2^�r¦e�f�i6]2^
u|t[sEc�`jg¢i6]<^� �t�c�^,cïe,rD`agMi6^�foc=^, Yi6`ag<u
^�g2^�f6u"p+mve[r)c=`axÇs2ba^�ÊE^�gEw�`jg2u+c�t[gEw e[r)t�n+^�f�t,u�^Çt[f6^�t % c=^�^£a�`ju�k2fl^È$Ït,gEw§&Dt[Ê2bj^y� ) µ¢&�]2^,c�^Æu|t[sEc
il^�gEwyi6e¢þ�^�f6eÇt[b¡c�e É ]2^�g il]2^_n+e"bak2xÇ^
`agE Yf6^,t"c=^,c�r¦e�f
il]2^ãöhÔ�^,wyn"t[bak<^_e[r�il]2^q We"k2s2bj`ag2uÇ We�ghc=i�t,g�i
Ñ 6I� ��mEt"c)`ji# �t[gyÊE^qc�^�^�g¢r¦f6e"xß&�t,Ê2ba^È�"µ

©
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ò@e"bak2x¢^�w�^�sE^�ghw�^�gE W^�e,rNil]2^�i6e�iot[bD^�g2^�flu�pyt,gEwÏ`jg�il^�f�c�^, Wil`ae�gÈ^�g2^�f6u�p�-

� ò@e�bjk2x¢^ H 6;'4¤� m �~�>¥ h9¦ � d y �~�>¥ hG¦ � p
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��µR� ��� á $Mµ ©�����$Mµ ©"© ��µj���� % © ) ��µR%�% % � ) ��µ �M��© % � ) ��µR$�© % $ )
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��µR� %[á �"µ [ù|���o��µR[ù+� ��µR���� % © ) ��µR$�% % % ) ��µ �"���"$�� % { ) ��µR���"� % � )
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��µR� ��$ á �"µ ��$"���o��µR��$�� ��µR����� % $ ) ��µj�� % ù ) ��µ �"���"��{ % � ) ��µR������% % $ )
��µR� ��%,á �"µ ����©��o��µR��$�� ��µR����� % � ) ��µj��� % $ ) ��µ �"���"��% % � ) ��µR������% % $ )
��µR� $��,á �"µ ��$"©��o��µR��$�% ��µR���� % $ ) ��µj�[{ % ù ) ��µ �"���"��% % � ) ��µR������© % � )

òïe"bak2xÇ^�w�^�sE^�gEwM^�gE W^
e,r@i6]<^_c�`ax¢s<ba^#Ê�^�gEw�`ag<u+c�t[ghwÏi6]<^ãs<b¡t�Î+k2^�ili6^,c�-
� ò@e�bjk2x¢^ H 6;'4¤� y 3 N�~�>¥ hG¦ �

ÿ � y }�A��¥ h9¦ � {
��µR� %[á $Mµ %[ù,��$Mµ %"% ��µR�[ù2� % $ ) ��µ ù2� % � ) ��µ �" % � ) ��µR% % $ )
��µR� ���,á $Mµ ©�����$Mµ ©"© ��µR�[ù+$ % $ ) ��µ ù2� % � ) ��µj�Wù+© % ù ) ��µ�{�% % $ )
��µR� ��$,á $Mµ ©�����$Mµ ©,ù ��µR�[ù2� % � ) ��µ ù2� % $ ) ��µj�Wù+% % � ) ��µ�{�% % © )
��µR� $��,á $Mµ ©�����$Mµ ©,ù ��µR�[ù|��© % ù ) ��µ ù+��© % ù ) ��µj�Wù2� % � ) �Mµ�{�©[ù % © )
��µR� %[á �"µ [ù|���o��µR[ù+� ��µR���� % ù ) ��µR$�% % % ) ��µR����© % $ ) ��µa��© % ù )
��µR� [á �"µ ���,ù[�o��µR����% ��µR����� % $ ) ��µR$�$ % � ) ��µR����{ % $ ) ��µa��% % � )
��µR� ��� á �"µ �������o��µR��$�� ��µR����� % � ) ��µj��� % � ) ��µR���� % � ) ��µa��© % $ )
��µR� ��$,á �"µ ��$"���o��µR��$�� ��µR���+{,© % { ) ��µj�[{ % $ ) ��µ �"��"© %  ) ��µa��% % $ )
��µR� ��%,á �"µ ����©��o��µR��$�� ��µR���� % � ) ��µj�� % $ ) ��µR����� % $ ) ��µ $"� % � )
��µR� $��,á �"µ ��$"©��o��µR��$�% ��µR����{ % � ) ��µj��% % � ) ��µR���� % $ ) ��µa�,{ % ù )
&�]2^ÈöEf�c�i_e�fow�^�f�s2]Et"c=^yi6fot[gEc�`ail`ae�gÃÊE^, We"x¢^,c É ^,t,�+^�f�t[gEwÃi6]2^�g w�`dc6t[s<s�^�t[f�cYµ &�]2^Èba`jx¢`ail`ag2u

wM^�gEc=`ji�p|d 6 t,gEw¢i6]2^� We"f6f6^�c=sEe�gEwM`ag2uqil^�x¢sE^�f�t,i6k2fl^ H 6 t,gEwÆil]2^� We"k2s2ba`jg2u� We�ghc=i�t,g�i#Ñ 6 w�^WöEg2^�i6]2^ Yf6`ail`¡ �t,bEs�e"`agMi�e[r�tqc�^, We"gEw���e�f�wM^�f�s2]Et"c=^_ilf�t,gEc=`ji6`ae"gvµ@&�]MkEc�i6]2^�`jg�il^�f�c�^, Wi6`je�gÇ We�k<s2ba`jg2uÈ We�ghc=i�t,g�i
Ñqs2bdt�p<cNt,gÆ`jx¢sEe�f6iot[gMi�fle�bj^#t[gEwqÊ�p�x¢e�g<`ai6e"f6`jg2u�Ñ_e�g<^
 �t,g¢wMf6`an+^�i6]2^#c�p2c�i6^�xäi6e�t� Wf6`ji6`d �t[bMsEe�`agMi
É ]<^�f6^�i6]<^�f6^�x¢`ju�]MiïÊE^�tÈc=^, We"gEwÏe"f�w�^�f�i6f�t,gEc=`ji6`je�gvµ
&�]2`dc�s2`d Wi6k2fl^�e[r�i6]2^�s2]Et"c=^qi6fot[gEc�`ail`ae�g e,r@i6]<^ãr¦e�k<f=��w�`ax¢^�gEc=`je�gEt,bNc�p2c�i6^�xß]Et"c
tÆu�fl^,t[i�c=`jx¢`��

bdt[fl`ai�p É `ji6]Èi6]2^#ba`dÎ�k2`dw���u+t�c@ Wfl`ail`¡ �t,b2sEe�`agMi@`agÈi6]2fl^�^#w�`jx¢^�gEc�`ae�ghcWm+t,gEwÆi6]<^
 We+^�Ô�`dc=i6^�gE W^# Wk2fln+^,c�e"gaD`au2µE��t[gEw¢$�`¡c@i6]2^�t[gEt,bae"u�k2^�e[rDil]2^� We+^�ÔM`¡c=il^�gE W^# Yk2f6n+^#e[rDil]2^�bj`¡Î+k2`¡wqt,gEw¢i6]2^#u+t"c�s2]Et"c=^,cYµNÂ�^
É `jbab�t�clc=eM W`dt[i6^Èi6]<^_Ì�t[i�s2]Et"c=^Èe[r!i6]2^qbje É il^�x¢sE^�f�t,i6k2fl^_u|t[k2u"^¢c�p2c�i6^�x É `ai6] il]2^qba`dÎ�k<`¡wÏs<]Et�c�^
t,gEw�il]2^¢ Yf6k2x¢s<ba^,wy]2`au"]§i6^�xÇs�^�f�t[ilk2f6^qs<]Et�c�^ É `ji6]§il]2^Æu|t�c�^�e�kEc�s2]Et"c=^+µy�¶g t� � We"f�w2t,gE W^ É `ji6]
il]2^
s2fle�sEe+c�^,wBt,gEt[bje�u"p+m�il]2^�c�^�b�r¡��`agMi6^�foc=^, Yi6`ae"g¢ Ye�k2s2bj`ag2u  We�ghc=i�t,g�i�Ñ¢c�]2e�k2bdw¢Ê�^�t"c6c=eM Y`¡t[il^,w É `ji6]
il]2^�s2f6^�c6c=k<f6^���µ

%
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δ Ε

β c

a�`au"k2f6^�$�-)�@e+^�ÔM`¡c�i6^�gh W^� Wk2fln+^@-�s<bae�i�e,r@i6]<^ãu|t[s � d � d 6;'��� �2� � 
 �id B � �>� n2c %�H � H 6 ) µ&�]<^ãu|t[sÅn�t,g2`¡c�]2^,c#t�c %�H � H 6 ) � L
?

�¶gEw�^�^,w¨m2i6]<^ãg<e�g���`¡w�^�t[bDu+t�c# We"gEw�^�gEc�^,c�i6eÇt bj`¡Î+k2`¡w¢c�i�t,i6^_ÊMpy We+e"ba`jg2u¢t,i)öhÔ�^,wys2f6^�c6c=k<f6^+µ�(
c
s<f6^,clc=k2fl^�`jgE Wf6^�t�c=^�cï Ye�gEw�^�gEc6t,i6`ae"g¢i�t,�+^,cNs2b¡t" W^�t[i@]2`au"]2^�f@i6^�x¢sE^�f�t,i6k2fl^,cNt[ghwÆi É e�s2]Et"c=^,c@x¢^�f6u"^
t,i�il]2^� Wfl`ai6`d �t[bEsEe�`jg�i�µN&�]2^ðc6t[xÇ^�s2]<^�g2e�xÇ^�g2e�gÇi�t[�+^�c:s<b¡t� Y^
`ag¢il]2^#u�e�g<`a]2^,wMf6`¡ �c=p<c=i6^�x `agÆr¦e"k2f=�
wM`ax¢^�ghc=`ae"gEcWµ!��p¢]2^,t,i6`ag<u¢i6]2^�bae É il^�x¢sE^�f�t,i6k2fl^
Ì�t[i��¶bj`¡Î+k2`¡w¢s2]Et"c=^Èt,i�öEÔM^,wBÑ É ^�§l^�n"t[sEe�fot[il^M¨
 Ybae�khw2c£e,r� Wflk2x¢s2bj^,w
c=k<f=r�t� Y^,c % c=^�^©a�`ju�k2fl^#� ) t,iNc�e�x¢^Nil^�x¢sE^�fot[i6k<f6^ H�ª µD(
cvi6]2^!c=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�g
 Ye�k2s2bj`ag2uÇ We"gEc=iot[gMi
ÑB`jgE Wf6^�t�c=^�c�^�n"t[sEe�fot[i6`je�gÃe[r@il]2^q Ybae�khw2c)iot[�+^,c�s2bdt� W^�t[i#]2`ju�]2^�f�t[ghwB]2`au"]2^�f
il^�x¢sE^�fot[i6k<f6^,c % c�^�^ia�`ju�k2fl^���t[ghwÆ&Dt[Ê2bj^
� ) t,gEw_i6]<^�^�g2^�flu�p_u|t[sqÊE^�i É ^�^�gqi É e#s2]Et�c�^,c@w�^, Wfl^,t�c�^,c
t,gEw�il^�gEw2c�i6eBþ�^�f6e % c=^�^|a�`ju�k2fl^¢$ ) µ &�]MkEc�i6]2^Çc=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�gÃ Ye�k2s2bj`ag2uU We�ghc=i�t,g�i Ñ§t[bjbae É c
khcðileyx¢e,n+^ãil]2^Èc=p<c=il^�x r¦fle�xJe�g2^Èò�t[gÃw�^�f�Â t�t,b¡c���ba`j�+^q Wk<f6n+^_ileÅt[g2e"i6]2^�f�t,gEwUöhgEt[bjbapBileyi6]2^
 Yf6`ail`¡ �t,bEs�e"`agMi�µ@�¶gyi6]2^� �t"c=^
e,r@i6]<^�t[fl^,t���t� Wil`ae"gBi6]<^�c=p<c=il^�xßw�e+^,c�g<e�i#]Et�n+^�c=kE �]yt,g t�w<w�`ail`ae�ght[b
 Ye�k2s2bj`ag2uÈ Ye�gEc�i�t[gMi�t[gEwy`¡c�w�^,cl Wf6`jÊE^,wÆÊMpyc=`jg2u�bj^ãò�t,gBwM^�f�Â§t"t[bdc���ba`a�+^ð Wk2f6n+^ ô÷%[õ�µ
&�]2^#r�t� Wi�i6]Et,i�i6]<^� Wbae"kEw2c@e[r�^�n"t[sEe�fot[i6^�wÏc�k2f=r�t" W^,c�t[f6^�`agEw�^�^,wÆ Yf6k2x¢s<ba^,wq �t,g¢ÊE^�c=^�^�gÆr¦f6e"x

il]2^Åc=^�bÐr¡�¶`jg�il^�f�c�^, Wil`ae�g ^�g2^�flu�p w�^�gEc=`ji=p«Y 4¤3��"�:�#���6;�!4!1�3 µ &�]<`¡cqsEt[fliÆe,r
il]2^Bile�i�t,b�^�g2^�flu�p¬Y 021�3�4!5�� 
 '4!6`dc�^,Î+kEt[bDi6eÇþ�^�f6e t[i
il]2^qbae É i6^�xÇs�^�f�t[ilk2f6^
Ì�t,i
s2]Et"c=^+mDt,gEwqz6k2x¢sEc�i6eÅtÆg<e�g2þ�^�f6e¢n"t[bjk2^Èt[i�i6]2^
^�n�t,sEe�f�t,i6`je�g_sEe"`agMi H�ª ô [õ¶µD(
cvÑ
`jgE Wf6^�t�c=^�c¨i6]2^@^�n"t[sEe"f�t[il`ae"g_i�t,�+^,c¨s2bdt� W^�t[iv]<`au�]<^�fvi6^�xÇs�^�f�t[ilk2f6^�cH�ª�©®¬H�ª N % Ñ � ® Ñ � ) t[ghw i É e_s2]Et"c=^,c�xÇ^�f6u"^#t[i�i6]<^� Wf6`ji6`d �t[b2sEe"`agMi %�H 6 â�Ñ 6 ) � % � ` �"$�©�â�� ) µ�&�]2^
 Yk2f6n+^@e[r�il]2^ïöEfoc=i��¶s2]ht�c=^�ilf�t,gEc=`ji6`ae"gEc�`jg_i6]<^ %�H â�Ñ )  Ye�k2s2bj`ag2u� We"gEc=iot[gMiNs2b¡t,g2^�^�gEw2cNt,i�il]2^� Wfl`ail`¡ �t,b
sEe"`agMi %�H 6 â�Ñ 6 ) t�c�`abjbakEc�i6fot[i6^�wÆ`ag�a�`ju2µE��µ
¯ ° ÚÆ×ÈØ~� ±²�_Ù³��Ú �NÞM´ Ü��t�ãØ@Þ�ÚÆ× Úqµ\�qÚÆ× ÞM���ãÛÅÙ�Þ[Ý¶�Q���vØA�·´
��^Yr¦e�f6^ w�^,c6 Yf6`aÊ<`ag2u il]2^yf6^,c�k2baiocWmNba^�i_kEcqÊ2f6`j^WÌEpÃ^�ÔMs2b¡t,`ag c�e�x¢^¢sEe"`agMi�cq]Et�n�`jg2u i6eÃw�e É `ail] i6]2^
c�`axÈk2b¡t,i6`je�gvµ¹¸�g<^Ïe,r�i6]<^ÏÊht�c=`d Ï`dc6c=k<^,c_`¡cqi6]2^ye"f�w�^�fÈe[r�i6]<^Bs2]Et"c=^Åi6f�t,gEc=`ji6`je�gvm É ]2`¡ �] ]Et�cqi6e
ÊE^Èw�^�i6^�flx¢`ag2^�wÆÊ�pÅi6]2^ c=ilkEw�p e[r�il]2^_n+e"bak2x¢^�w�^�s�^�gEw�^�gE Y^_e[r!c�^�n+^�f�t,bNÎ+kEt,g�il`ai6`j^,cWmEgEt,x¢^�bapÇi6]2^
sE^,t,�2c_e,r�i6]<^¢n"t[f6`dt[gE Y^,cqº¼» �¼½ j » � l �¢j »�l � % c=sE^, W`Ðö� Æ]2^,t,i¢�#mN`agMi6^�foc=^, Yi6`ae"g§c�kEc6 Y^�s2i6`jÊ2`abj`ai�py mDt[fl^,tyc=kEcl W^�s2il`aÊ2`jba`ai�p y } ) e,r#i6]2^Èx¢^,t"c=k2fl^,w Î+kEt[gMi6`ji6`a^�c�» % ile�iot[b�^�g2^�f6u"p 	�mDt�n+^�f�t,u�^Èba^�g2u"i6]p�m@t[fl^,t_{ ) µ Â�^Çf6^, �t,bab@i6]ht[i_r¦e�fÈtÏöhf�c=i�e�fow�^�fqi6fot[gEc�`ail`ae�g il]2^¢sE^,t[�øw�`anM`¡w�^�wÍÊMp�il]2^¢n+e"bak2x¢^� » �M¾ �~�>¥ ½¶¿�À N�Á ÂFÃ�ÄÅ c=]<e�k2bdw�ÊE^Æn+e"bak2x¢^�`agEwM^�sE^�gEw�^�gMiÇÆve"g§i6]2^Èe�il]2^�f�]Et[gEw�m£r¦e�f�tÅ We�gMi6`jg�k2e"kEc
ilf�t,gEc=`ji6`ae"gvm2i6]<^
n+e�bjk2x¢^�w�^�sE^�gEw�^�gE W^ É `abab�ÊE^ É ^,t[�+^�f�t[ghwÏc�]2e�k<b¡w¢ÊE^_ �]Et,f�t� Yi6^�fl`aþ�^,wqÊMp¢ Wfl`ail`¡ �t,b
^�Ô�sEe�g<^�g�ioc�-~ÈÉhËÊ@ÌÇr¦e"f�il]2^
c�sE^, W`�ö� )]2^�t[i��#m@Í(hMÊ@Ìqr¦e�f�il]2^#`agMi6^�foc=^, Wil`ae"g¢c�kEc6 W^�s2i6`jÊ2`abj`ai�p�t[gEwÏÎÍ(hËÊ@Ì
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1

I

II

aD`au�k<f6^Ç��-È&�]2^y Wk<f6n+^Èe[r#i6]<^ÆöEf�c�i=��e�fow�^�f_s<]Et�c�^Ïilf�t,gEc=`ji6`ae"gEcã`jg§i6]<^ %�H â�Ñ )  We"k2s2ba`jg2uÅ We�ghc=i�t,g�i
s<b¡t[g<^ã`dc�^�gEw�^�wÏt,i�il]2^� Wf6`ji6`d �t[bEsEe�`jg�i %�H 6 â�Ñ 6 ) µ
r¦e"f�i6]2^�t,f6^,tÈc=kEcl W^�s2il`aÊ2`jba`ji=p y } º|» � ¾ �~�>¥f� ¦ 4¤3 
 � ¥ ` % ��� )
(JÎ�kht[gMi6`ai�p§fl^�b¡t,i6^,w§ile�il]2^Bn"t[fl`¡t,gE W^B`dc il]2^ c�e  �t,baba^�wøu|t[svµ Â ]2`jba^Åc=`jxÆk<b¡t[il`ag2uÅi6]2^Uc=p<c=il^�x
É ^¢r¦e�k2gEw§e"k2iÆil]Et[iq`Ðr É ^yt�n+^�f�t,u�^ye,n+^�f_e"g2bap e�g2^ye[r�i6]<^ÏxÇ^�i�t���c�i�t[Ê<ba^yc�i�t[il^,cWm@i6]<^Ïfl^,c=k<bai6`jg2u
n"t,bak2^,c j »�l 6;'��� �2� � 
 â j »Tl B � ��� % r¦e�f�il]2^�Î�kht[gMi6`ai�pZÐ�mEc6t�p ) É ^�f6^ É ^�bjbvc=^�sEt[fot[i6^�w�Æ2i6]2^�`jg�il^�f6x¢^�w�`¡t,i6^
n"t,bak2^,c�]Et�n+^¢f�t,f6^�bjpÃc=]2e É g k2svµ ¸#g2^¢x t�pÃwM^WöEg2^¢il]2^¢u|t[s � % » ) t�c_il]2^yw�`!]�^�f6^�gh W^@- � % » ) ½
j »�l 6;'��� �2� � 
 �Zj »�l B � �>� ` ��iD`¡cD^,t�c�pãile�c=]<e É i6]Et,i�m�`jgqi6]2^!c=`ji6kEt,i6`ae"g#z6kEc=i:w�^,c6 Yf6`aÊE^,w�m � % » ) `dc£fl^�b¡t,i6^,w
ile�il]2^�sE^,t,��e[r�i6]2^�n"t[f6`dt[gE Y^ïil]2f6e"k2u�]

� » �M¾ �~�>¥·� 0/N W À Xá ` &�]MkEcYm�`�rEil]2^@s2]Et"c=^�i6fot[gEc�`ail`ae�g�`¡cve[r2öhf�c=i
e"f�w�^�f�m�il]2^Èb¡t� ��Be,r�n+e"bak2x¢^ w�^�sE^�gEwM^�gE W^qr¦e�f

� » �Ñ¾ �A��¥ É `jbabNfl^,c=k2bji�i6eÅtÏn+e"bak2x¢^�`agEwM^�sE^�gEw�^�gh W^e,r � % » ) t�c É ^�bab¶µ &�]�kEcYm�il]2^qn+e�bjk2x¢^_`jgEw�^�sE^�ghw�^�gE W^qe,r�il]2^Æu|t[sÃxyt�p c�^�f6n+^Èt"cãt,g t�w<w�`ail`ae�ght[b
`jgEw�`d �t[ile�fye[r i6]2^Ãe�fow�^�fye[r i6]2^Ãs2]Et"c=^Ãi6f�t,gEc=`ji6`je�gvµËÂ�^ g2e"i6^Ãi6]Et,iÏr¦e"fBt  We"g�il`agMk2e�khc s<]Et�c�^
ilf�t,gEc=`ji6`ae"gyi6]2^�u+t,s É `abjbvw�^, Yf6^,t"c=^�r¦e"f�`jgE Wf6^�t�c=`jg2uqn+e�bjk2x¢^+µ
ÂÃ^�]Et�n+^
sE^�f=r¦e"f6x¢^,wÇ�Be�gMi6^_��t,f6baeÇc=`jxÆk<b¡t[il`ae"gEc@t[i�c=^�n+^�fot[b�n�t,bak2^�c�e[r:ÑÏt,gEw H  Wbje+c=^�ileqi6]2^

s<]Et�c�^_i6fot[gEc�`ail`ae�gybj`ag2^,c@i6]Et,i�]ht�n+^�ÊE^�^�gÅw�^�i6^�flx¢`ag2^�w_`ag ô÷,õ¶µNÂÃ^_ �]2e+e|c=^_ileÈc=]2e É `jgyi6]2^�c=^�Î�k2^�b
il]2^qf6^�c=k2bji�c�r¦e�f�Ñ � � ` �yt[gEwÃÑ � � ` �Ær¦e�f�il]2^qb¡t,i6i6`d W^qc�`aþ�^�c
%[á,â�[á,âq���[á"âq��$[á"âq��%,á�â�$"�[á ` &�]2^e"ÊEc=^�f6n"t[Ê2bj^,c É ^
]Et�n+^�x¢^,t"c=k2fl^,w¢t,f6^�i6]2^
r¦e"babae É `jg2uF-

Ò &�]2^�i6e�iot[bD^�g2^�flu�pZ	¢á/
021�3�4b5�� 
 '4!6 âEt�c#w�^WöEg<^,w¢`agy^,Î+kEt[il`ae�g % $ ) t[gEw % ù ) µ
Ò &�]2^�sEt[fli�e,rNil]2^�^�g2^�flu�p¢fl^�b¡t,i6^,w¢i6eqil]2^�c=`jx¢s2ba^#ÊE^�gEw�`jg2u+c�e[r:s2b¡t"Î�k2^�i6i6^�c % ÿ � ) µ
Ò &�]2^�`jg�il^�f�c�^, Wil`ae�gq^�g2^�f6u"p+m É ]2`¡ �]È`¡c@w�^WöEg<^,wÆt"cïil]2^
wM`D]�^�f6^�gE W^�e[rDil]2^#i É e�s2f6^�nM`ae"kEc@Î�kht[g��
i6`ail`a^,c % % ) µ

Ò &�]2^�s2b¡t"Î�k2^�i6i6^ % ÿ ) µ
&Dt[Ê2bj^§�yw�`dc=s2bdt�p2c_il]2^Bfl^,c=k2bji�c_e,r�i6]2^yx¢^�t�c=k<f6^�x¢^�g�iocWµÏa2e�fÇÑ � ��µ �Be"f¢Ñ � �"µ � i6]2^Å Wfl`ail`¡ �t,bn"t,bak2^,c�r¦e"f H t[fl^Æfl^�sEe�f6il^,wBr¦e�f�i6]2^qn"t,f6`ae"kEc
b¡t,i6i6`d W^qn+e�bjk2x¢^,c�i6e"u�^�il]2^�f É `ail] i6]2^ÈsE^,t[�<c
e[r!i6]2^

n"t,f6`¡t,gE W^,c�t[gEw¢il]2^
^�g2^�f6u�pÈu+t,sEc % k<gE W^�fli�t[`jg�i�pq`jgÆil]2^
b¡t"c=i#w�`ju�`jiï`dcïs2k<i�`ag¢sEt,f6^�gMi6]<^,c=^,c ) µ���gÇi6]2^
k<s2sE^�f�]Et[bÐr�e,r�il]2^qi�t,Ê2ba^qe"g2^_öEgEw2c
il]2^qf6^,c�k2baioc�r¦e�f
il]2^qi6e"i�t[b@^�g<^�f6u"p t[ghwUr¦e"fãil]2^q`agMi6^�f�t� Yi6`ae"g
^�g2^�f6u"p�Æ@`ag i6]2^ybae É ^�f_]Et,b�r�e�g2^ÈöEgEw2cqi6]2^Çi6]2^yf6^�c=k2bji�cðr¦e"fqi6]2^Åc�`ax¢s2bj^qÊE^�gEw�`jg2u+cÈt[gEw�r¦e"fqi6]2^
s<b¡t�Î+k2^�ili6^+µ¹+E^�iqkEc_öEf�c�iqe�ÊEc�^�f6n+^yil]Et[i_r¦e"f¢Ñ � �Mµ �Bi6]<^Ïu|t[s t[gEw i6]2^ÅÎ+kEt[gMi6`ji6`a^�c

� » �Ñ¾ �A��¥ t,f6^
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7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12aD`au�k<f6^qùF-�&�]<^È Wf6`ji6`¡ �t[bD`agEw�`d W^,c#t[i�� � �Mµ �Mµ_(�bjbNÎ+kEt,g�il`ai6`j^,c#c6 �t,ba^,c É `ail] i6]2^qbdt[ili6`¡ Y^_n+e�bjk2x¢^�t�ctqöEf�c�i�sEe É ^�f�µ#��gMi6^�f�c=^� Wi6`je�gEc�t,f6^_fl^�s2fl^,c=^�gMi6^�w ÊMpÅ Wf6e|c6c�^,cWmEÊE^�gEw�`jg2u+c�ÊMpyÊEe[ÔM^,cYm�s2bdt�Î+k2^�ili6^,c�ÊMp
wM`¡t[xÇe�gEw2c�t,gEwÏ^�g2^�f6u"pÆÊMp¢Ô�Ó cYµ
n+e"bak2xÇ^ï`jgEw�^�sE^�ghw�^�gMi É `ail]2`agq^�flf6e"f�cWm+`jgEw�`¡ �t[i6`jg2u
il]Et[iNr¦e�f@il]2`¡c@Ñqi6]2^�s2]ht�c=^#i6fot[gEc�`ail`ae�gÈ`¡cDe[r¨öhf�c=i
e"f�w�^�fÇÆNe�g<^¢xyt�p t,b¡c=eU �]<^, ��Åi6]Et,i_il]2^Æfl^�b¡t,i6`je�g � » �M¾ �~�>¥�� 0/N W À Xá `dcãt,s2s2fle[ÔM`ax t[i6^�bap clt[il`¡c�öh^,w¨µa2e"f@Ñ � ��µR��i6]2^�ile�iot[b2^�g<^�f6u"p_t,gEwqi6]2^#c�`ax¢s2bj^NÊE^�gEw�`jg2u+cN]Et�n+^!t
c=`jþ�^,t[Ê<ba^�wM`D]�^�f6^�gE W^ É ]<`¡ �]qc=]<e É ck<s t�c
`agMi6^�f�c=^� Wi6`je�g ^�g2^�f6u�p|µÆÂÃ^¢c�]2e�k2bdw�f6^�xyt[fl�Bi6]ht[i_il]2^Èn+e�bak<x¢^_`jgEw�^�sE^�gEwM^�gE W^qe,r#i6]2^Èu+t,s
t,gEwÏil]2^�sE^,t[�¢e,r@i6]<^ãn"t,f6`¡t,gE W^�t[bdc=eÈ]2e�bdw2cïr¦e�f�Ñ � ��µR�_`agyi6]<^_c�sE^, W`¡t,bD �t�c�^�e[r@il]2^�s2b¡t"Î�k2^�i6i6^|µ�
t�nM`ag2u_r¦e"k2gEwyi6]2^�f6^�ba^�n"t[gMiiº|» �M¾ �~�>¥ É ^� �t,gy^�Ô�ilf�t" Wi�i6]2^� Wfl`ail`¡ �t,b�^�Ô�sEe�g<^�g�ioc)khc=`ag<u % ��� ) µ

&D(
��+�	ü$ �@e+^��  W`j^�g�ioc�tÈt[gEwyÊye[r�i6]2^�ÊE^,c=i�öEi#t � ÊÅÔ
� t

�
t Ê

�
Ê

��µ � 	Ng2^�flu�p ��$�µR�[ù �Mµ �+{ ��µ �"�� �Mµ ���"%
��µR� �¶g�il^�f�c�^, Wi6`je�gEc ��ù2µ ù �Mµa� ��µR��$ �Mµ �M�
��µR� ��^�gEwM`ag2u|c ����µj��% �Mµ �" ��µ �"��{ �Mµ ���+{
��µR� �Nb¡t"Î�k2^�i6i6^ �o��µR� �Mµ �"� ��µ �"��� �Mµ ���+{
��µ � 	Ng2^�flu�p ��$�µR� �Mµ © ��µR�� �Mµ �"©
��µR� �¶g�il^�f�c�^, Wi6`je�gEc �l{+µR� �Mµ % ��µR�� �Mµ �"%
��µR� ��^�gEwM`ag2u|c ��$�µR� �Mµ÷ù ��µR�$ �Mµ �,ù
��µR� �Nb¡t"Î�k2^�i6i6^ ��©�µR �Mµ © ��µj��� �Mµ �"©

&�]2^�f6^,c�k2baioc�t[fl^_wM^�s2`¡ Yi6^,wÆ`jg�a�`au<µ2ù2µ�&�]2^�n�t,bak2^�c)e,rNbje�u % º|» �M¾ �~�>¥ ) t,f6^�s2bae"i6i6^�w n+^�f�c=khc�i6]2^
bje�u|t[f6`ji6]2xJe[r!i6]2^Èn+e�bjk2x¢^
r¦e�f�i6]<^_r¦e�k2f�x¢^,t"c=k2fl^,wBÎ+kEt,g�il`ai6`j^,cWµTa�`ju2µ¨ùÅt[bdc=eÅ We"g�iot[`aghcðil]2^qÊE^,c=i
c�i6fot[`au"]�iqbj`ag2^ÈöEi�cYµ &�]2^yÊ�^�c=iÈsEt[fot[x¢^�il^�f�c % É `ji6] i6]2^�`af_^�f6f6e"f�c ) t[f6^Å We"babj^, Wi6^�w�`ag &Dt[Ê<ba^Å$�µ �¶i
`dc
c=ilf6`j��`jg2u¢i6]ht[iãr¦e"f
i6]<`¡c�c=xyt,bab�ÑÍil]2^Èc=bje�sE^È`¡c�^,Î+kEt,bNi6eye�g<^ É `ji6]2`jg i6]2^q^�flf6e"f�cWµÈ&�]2`dc
x¢^,t[ghc
il]Et[i�i6]2^�n�t,f6`dt[gE W^�`¡c�s2f6e"sEe�f6il`ae"gEt[bNile¢i6]<^_n+e�bjk2x¢^+mMi6]Et,i�`dc)il]2^_fot[il`ae

� » � ¾ �A��¥ ½ ¿�À N Á ÂÔÃ�ÄÅ `dc�t
 Ye�gEc�i�t[gMi�m É ]<`¡ �]Ï`dc�e�gE Y^ãxÇe�f6^�i6]2^�c=`ju�gye[rït öEfoc=i�e"f�w�^�f�s<]Et�c�^_i6fot[gEc�`ail`ae�g¤µa2e�f!Ñ � ��µR�ãÊEe�il]Ïil]2^
u|t[sÅt[gEw

� » �M¾ �~�>¥ w�^, Wfl^,t�c�^ É `ail]Æ`jgE Wfl^,t�c�`ag2u�n+e�bak<x¢^+m,i6]MkEcï`jgEw�`¡ �t[i6`jg2uil]Et[i�i6]2^�i6f�t,gEc=`ji6`je�g ]Et"cðÊE^, Ye�x¢^�c=^� We�gEwBe"f�w�^�f�µ�¸#g2^Èc�]2e�k<b¡w t[bdc=e¢g<e�i6`d W^_il]Et[i#r¦e�f
� � ��µ �Èi6]2^ile�iot[bN^�g<^�f6u"pyt[gEwBil]2^_ÊE^�ghw�`ag2u|c�]Et�n+^qtÇc=`aþ�^,t[Ê2bj^�w�`D]�^�fl^�gE W^+m É ]<`¡ �] c=]<e É c#k2s t"c�`agMi6^�foc=^, Yi6`ae"g
^�g2^�f6u"p�Æ�e"g i6]2^Å We"g�ilf�t[flp+mïr¦e"fyÑ � ��µR�Íil]2^B^�g<^�f6u"p§`¡cÈt[bjx¢e+c�iq^�g�il`afl^�bapÃÊ2k2`jbaiÈk2s r¦fle�x c=`jx¢s2ba^
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7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12a�`ju�k2fl^_©�-@&�]2^q Yf6`ail`¡ �t,bE`agEw�`d W^,c�t[i#� � ��µ
ÊE^�ghw�`ag2u|cÆt,gEw s<b¡t�Î+k2^�ili6^,cYm É ]<`¡ �] `dc_f6^WÌh^, Wi6^�w�i6eÃi6]2^yn+^�flp§c�xyt[bjb�n"t[bjk2^ye[r�il]2^y`agMi6^�foc=^, Yi6`ae"g
^�g2^�f6u"p+µ³¸#g2^�c=]2e"k2b¡wyt,b¡c=eÈg2e"i6`¡ Y^ãil]2^�Î�k<`ai6^�b¡t[flu�^� Wfl`ai6`d �t[b�^�ÔMs�e"g2^�gMi�r¦e�f�il]2^�s2b¡t"Î�k2^�i6i6^|µ
&ve¢c�k2ÊEc�i�t[gMi6`dt[il^_i6]<^,c=^� Wbdt[`ax cWm É ^ãs<bae�i#`ag�a�`ju�k2fl^�©|ÕAÖ � % º¼» �9¾ �~�>¥ ) n+^�foc=kEc�il]2^�bae"u+t[fl`ail]2x

e,rNil]2^�n+e�bjk2x¢^�t[gEwÅw�^�i6^�f6x¢`jg2^�i6]2^�fl^�ba^�n"t,g�i! Wf6`ji6`¡ �t[bE^�ÔMs�e"g2^�gMi�µNÂÃ^
öEgEw¢i6]Et,i�il]2^�ÊE^,c=i#c�bae�sE^,c
t,f6^Çt[fle�k2gEw �Mµ ��¢r¦e�f�t[bjb�Î�kEt,g�il`ail`a^,c É `ji6]Ãi6]2^È^�Ô< W^�s2il`ae"g e[r#i6]<^Æs2bdt�Î+k2^�ili6^+µÈ&�]2^Çc=xyt,babNn"t,bak2^
e,r@i6]<^_^�ÔMsEe�g2^�gMi�m�t�c� We�x¢sht[f6^�wÏt,u+t,`agEc�iq��µR�Æt,Ê�e,n+^+m�t[bdc=e¢bj^�gEw2c�c�k2s2sEe�fli�i6eÈi6]2^�n�`j^ É il]Et[i�i6]2^
ilf�t,gEc=`ji6`ae"gy`¡c� We"g�il`agMk2e�kEcYµ
&�]MkEc É ^¢ Ye�gE WbjkEw�^Èi6]Et,iãöEg<`ai6^Çc=`jþ�^Èc6 �t[ba`jg2uÏr�t�n+e"k2f�c�tBc�^, We"gEw�e�fow�^�f�s2]Et�c�^¢i6fot[gEc�`ail`ae�g t[i%�H 6 â�Ñ 6 ) É `ail]Èc=^�^�x¢`ag2u"bap#g2e�gMi6fl`anM`¡t,b�^�ÔMsEe�g2^�g�ioc % Ê2k2i@c�^�^�g2^�ÔMi�c=^, Wil`ae"g ) m+t,gEwq`aiN`dcNt[s2sht[f6^�g�iNil]Et[i

il]2^�i6fot[gEc�`ai6`je�gÅ]Et�c�u"f6^,t,i
Î+kEt,ba`aiot[il`an+^�c�`ax¢`jb¡t[fl`ai�p É `ji6]Åi6]2^�ba`dÎ�k<`¡w���u+t"c�c�^, We�ghwÏe�fow�^�f#i6fot[gEc�`ai6`je�g
t,i�il]2^� We+^�ÔM`¡c�i6^�gE Y^
sEe�`agMi %�H 6 âYÒ 6 ) µ
× Ø ÞM�NÝ#Ü��A�NÞ�ÚÆ×
ÂÃ^�]Et�n+^�t[gEt,bapMþ�^,w¢g�k<x¢^�f6`d �t[bjbap�i6]2^�r¦e�k2f���w�`jx¢^�gEc�`ae"gEt[b�u�e�g<`a]2^,wMf6`¡ 
u|t[k2u"^Èc=s2`jgBc�p2c�i6^�xUµ@��gy`ji�c
fot[gEwMe�xËc=k<f=r�t� Y^�f6^�s2fl^,c=^�g�iot[i6`je�gq`jiN^�ÔM]2`aÊ2`ji�cDt)Ì�t,i=�� Wf6k2xÇs2ba^,w�i6fot[gEc�`ai6`je�g É ]2`¡ �]_`dc�`agÈ Ybae+c�^#t[gEt,b��
e"u�p É `ji6] i6]<^qba`¡Î+k2`dw��¶u|t�c�ilf�t,gEc=`ji6`ae"g e[r!g2e�g���`¡wM^,t[bNu|t�c�^,cWmDt[ghw É `ji6] i6]<^q`agMi6^�foc=^, Wil`ae"g  We"k2s2ba`jg2u
 Ye�gEc�i�t[gMi#ÑÆe,rNil]2^�c=s<`agyc�p2c�i6^�xËs2b¡t�pM`ag2u�i6]2^�f6e�bj^
e[rDil]2^
s2fl^,c6c�k2f6^qÒ�µNÂÃ^�r¦e�k2ghw ^�n�`dw�^�gE W^�il]Et[i
`jg i6]2^qg<^�`au"]�ÊEe�fl]2e+eMw�e,r�Ñ � � ` �Æi6]2^_öhf�c=i�e�f�wM^�f
i6fot[gEc�`ail`ae�gÃÊE^�i É ^�^�gBi6]<^_Ì�t[i�t,gEwÃ Wf6k2xÇs2ba^,ws<]Et�c�^q �]Et[g2u"^,c�i6eÇt¢c=^, Ye�gEwye�f�wM^�f�ilf�t,gEc=`ji6`ae"gvµ�(�u|t[`jgvm2i6]2`dc)`dc�`agUt� � We"f�w2t,gE W^ É `ai6]yil]2^_bj`¡Î+k2`¡w��
u|t�c_s2`d Wi6k<f6^+µ¢ÂÃ^ r¦e"k2gEw¹ÈAhMÊ@Ì � � ` "��Ù � ` �"% % ^�Ô2 W^�s2i
r¦e�f_il]2^Ès2b¡t"Î�k2^�i6i6^È^�g2^�f6u�p É ]2`d �]Ã]Et�cÈAhMÊ@Ì � � ` ��� ) µ§�¶iq Ye�k2bdw�`agEwM`¡ �t,i6^ytyg2e�g���i6fl`anM`¡t,b�c6 �t[ba`jg2uÃt[ghwøil]�khc_tBg2^ É r¦e�k<f=��w�`ax¢^�gEc=`je�gEt,b
 Yb¡t�clc
e[r! Wf6`ji6`d �t[b�c=p<c=il^�xycWµ���e É ^�n+^�f�m2ÊE^Wr¦e"f6^�z6k2x¢s2`jg2uÆileyi6]2^,c�^È We�gh WbakEc�`ae"gEc�e�g<^¢c�]2e�k2bdwÍ�+^�^�s
`jgÆxÇ`agEw_il]Et[i�`ai@`¡cNg2e"i6e�fl`ae"kEc=bjp¢w�`!�y Yk2bai@i6e�x¢^�t�c=k<f6^#i6]2^#^�ÔMs�e"g2^�gMi�c@t[i!tãsEe�`jg�i É ]2^�fl^�il]2^)öhf�c=i
e"f�w�^�f�i6f�t,gEc=`ji6`je�gÅc=ile�sEc#t[gEwy �]Et[g<u�^,c�ileÈt_]2`au"]2^�f�e�fow�^�f�ilf�t[ghc=`ail`ae"gvµ@&�]2^�i6flk2^
^�ÔMsEe�g2^�gMi�c�il^�gEw
ile_ÊE^
xyt"c=�+^,w�Ê�pÇc=e,�� �t[babj^,wqsEc=^�khw�e[�� Wf6`ji6`d �t[bE^�ÔMsEe�g2^�gMi�cNe,rDi6]2^�öEf�c�i�e"f�w�^�f�i6fot[gEc�`ai6`je�g(-~Ì � �ÑhMÊ2m
É ]<^�f6^ÚÊ_`¡c@i6]2^�wM`ax¢^�ghc=`ae"gqe[r�c�sEt� W^ ô����Yõ¶µ���gÇe�k2f! �t�c�^
`ai É e"k2b¡wÈx¢^,t[gqil]Et[i!t_sEc=^�kEw�e[�� Wfl`ai6`d �t[bUÌ
c�]2e�k<b¡w¢ÊE^_�Mµ $"© `Ðr É ^�w�`dw¢x¢^,t�c�k2f6^#i6]<^ðöhf�c=i�e"f�w�^�f�sEc=^�khw�e[�� Wf6`ji6`d �t[b�^�Ô�sEe"g2^�gMi�µIa2f6e"x il]2^�x¢^,t��
c�k2f6^�w n"t,bak2^,c@e[rÉÈÉhËÊ@ÌBt,gEwyt�c6c�k2x¢`jg2u_]Mp�sE^�f���cl �t[bj`ag2u % $ � È � ÌFÊ ) É ^
u�^�iÛÌ � � ` $�{iÙ � ` ����r¦e�fº|» �  We"x¢`ag2uqr¦f6e"xß^�g2^�flu�p+mE`agMi6^�foc=^, Yi6`ae"gEc�t[ghwBÊ�^�gEw�`ag<u+cWµ�&�]<^,c=^qn"t[bjk2^,c#c=^�^�x k<gE We�xÈr¦e�f6iot[Ê2bj^
 Ybae+c�^Æile�Ì � � ` $"©Bt,gEw§t[bji6]2e"k2u�] i6]2^¢xÇ^,t�c�k2f6^,wBn"t,bak2^Èe[rÚÈAhMÊ@Ì§`¡c
x¢e"f6^qil]Et[i�i É eÅc=i�t,gEw2t,f�w

���



wM^�n�`dt[il`ae�ghcãt É t�pBr¦fle�xûi6]2^qöEfoc=i=��e�fow�^�f�n�t,bak2^¼ÈÉhËÊ@Ì � ��mNc�p2c�i6^�x t[i6`d _^�f6fle�focðxÇ`au�]Mi
ÊE^¢bdt[f6u"^�fil]Et[gÃt,g�il`¡ W`jsEt[il^,w¨µ�&�]�kEc É ^q �t[g2g2e"i�f6k2bj^_e�k<i
i6]Et,i É ^ c=^�^ÈtÈn+^�f6pyc�bae É c=]2`Ðr¦i�t É t�p¢r¦f6e"x i6]<`¡c
n"t,bak2^�t[gEwÈi6e É t,f�w2c@i6]2^#i6flk2^
n"t[bjk2^)r¦e"f@i6]2^�c�^, We"gEw e"f�w�^�f�i6fot[gEc�`ail`ae�g¤m�^�n+^�gÆ`Ðr É ^�]Et�n+^# �t,f6^Wr¦k<babap
 �]2^, ��+^,wBr¦e�f_öEg<`ai6^yn+e"bak2x¢^Çw�^�sE^�ghw�^�gE W^|µ§� r
il]2`¡c_`dc_i6]2^Å �t"c=^yi6]<^Ïilf6k2^yn"t[bjk2^ye[r�i6]2^Å Wfl`ail`¡ �t,b
^�Ô�sEe�g<^�g�iq`dcãe,r� We�k<f�c=^Çk2g2�Mg2e É gvµ¹a2k2f6il]2^�fÈc=ilkEw�`j^,c_c�^�^�xûg2^, W^,clc6t,f6p§`jg e"f�w�^�fqi6eÃc=^�i6i6bj^¢i6]<`¡c
`jg�il^�f6^�c=i6`jg2uqÎ+k2^,c�i6`je�gy`agÅt[gÅk2gEt,xÆÊ2`ju�k2e"kEc É t�p+µ

Ü �ûÝIÝB×ÅÚ·�Þ�t�ãÛ��q�·´ �ã×ÈØ
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