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� � ;
� �
� ��- · * � �_· * � 8 &s¤ �9¦Ã� .

K�^y»=k�mQ]xfy^We�fOhQeg^%n\a%u�� - ^%mzu · � �
a�fy^Wm¿u=ayn\a�Z\`9k�mQa�[Rnj�QayZ�k�m=njay]RZ�^We�i�� �St �8¦��=tz¬v¾
`9a%^%mzi�[W�&n\�Qa�Zjayeg^%n\kl[Smzi

� � ; · � � ��- � � � � - · � � ��- � � .
K�aymzf2astR��a��z^y»sa!n\�Xa�iGkl`9�Qe�a��²[SZ\`�hQeg^$�²[SZ!fy^%egfOhXeg^Wnjkl[Sm#[W�Jn\�Xa��z^%Z\njkg^WeriGhQ`�����[W�@nj�Qa
i¡ayZjkla%i�/«��\"4

��� ;
��
� �	- �	� � · � � ��- � � ��� - �	� � · � � ��- � � . /B�S� 4

K�[%�
ay»sayZyt_�²[RZ�iG[Re�»=k�mQ]�Zja%^WeX�QZ\[S¬Qelay`.iOtOk�n�`5^y¾�¬za�¬zaynjn\ayZ&n\[�a%iGn\k�`5^Wnja�n\�Qa�f_�z^%Z_^Rf2´
n\ayZjkgiGn\kgf!£ ��� -��+� /�5Y4JklmziGn\a%^Su½[%�J£�� /�5Y4_¨"J�¾�©��Xay[RZjay`*�v¨E\4¬z[Sn\�9nj�Qa%i¡a�f_�z^%Z_^Rf2n\ayZjkgi¡njkgfyi
]Rk�»sa4nj�Qaªi\^%`9a�klm=�²[SZ\`5^%n\kl[Sm8^W¬z[RhQnDn\�Qaªi¡�za%f2n\Z\hX` [%��n\�Xa4`.^Wn\Zjkl¢65�¨���m5n\�Qaª[Rn\�XayZ
�z^Wm­uMtR¬v¾�©��Qay[SZ\ay`§�=¨ÿ�$�
a��z^y»sa��.`{£ ��� -��+� /�5.42`{£�� /�5.4_¨%©��QayZjaO�²[RZjastyklnJkgi@�z[siji¡kl¬Xela
n\�z^%n$�²[SZ�fOayZjn_^Wk�m5`5^WnjZ\kl¢O5Ã�
a��!kle�eM¬za#^%¬Qela�n\[�f�^Wegf2hQeg^%n\a�£ ��� -��+� /�5Y4 ^Wmzu5��[Sm � n!¬za
^W¬Qe�a#n\[xfy^We�fOhQe�^Wn\a�£�� /�5Y4
¬v¾�`xa%^Wmzi�[%�È^9fO[R`x�QhQn\a�Z!¬®a¼fy^WhziGa�k�n_i!»R^%elhQaªkgi�a¼qÁhz^%eÆnj[
klm=o­mQklnG¾#�²[RZ�]Rkl»sa�m±f2[R`9�QhXn\ayZ�¨ B³a%fOn\k�[Rm8b�fO[Rmvn_^%klmzi�[SmQa�ay¢X^W`x�Qela��!�Qkgf_�5iG�Q[%��i�n\�z^%n
i¡hzf_�8i¡k�n\hz^%n\kl[Sm±k�i!qÁhQk�n\a�Zja%^We@a�»saym��²[RZ�`5^%n\Z\k�¢#[W��[SZ_u=a�Z!n¡�
[Q¨
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ÇQ[RZ.£ ��� -��+� /�5Y4#��a"h­i¡a�n\�Qa�ij^W`9a�ijf��Qa�`9a8^Ri��²[RZ8£�� /�5.4_¨!�Bm{n\�Xkgi9fy^Si¡a�kln9k�i

mQa%fOa¼i\i\^%Z\¾9nj[9f2[RmziGkgu=ayZ!nj�Qa�klmvn\ay]SZ_^%egi

� ��� -��+� /��Q4 ;
� �� /j� R & 4 ��� � ��- · * � � · * ��8 &Á¤ M�5 M ; �S¤

klmziGn\a%^Su�[%��nj�Qa�klmvn\ay]SZ_^We�i�/B�s��4È^Wmzu

£ ��� -�� � /�5Y4 ;! ��� -��+� elk�`� � � M2� ��� -�� � /��Q4eM .
Å,a�[S¬Qn_^%klmQa�^Wmz^%el[R]S[RhziGel¾5n\�­^Wn�ay¢=k�i¡njaymzfOa�[%��nj�Qa�elk�`9kln

e�kl`� � � M2� ��� -��+� /��Q4 M

kgi�a%qshQk�»R^%elaymvn�nj[�nj�QaªfO[Rmv»sayZj]Raymzf2a�[%��n\�QaªiGayZ\k�a%i��
� �	- �	��� � ��- �

�

� ��- · *����_· *�� 8 & /B�S� 4

^Wmzu9�²[RZ�n\�Qa��z^%Z\njkg^WeJiGhQ` � �� �
a��z^y»sa

� �� ;
��
� �	- � � � ��-�� �O· � � ��- � � ��� - �	� � ��-��+�_· � � ��- � � .

��[Sn\a
n\�z^%n�k �r£ � ��- /�5Y4 ; Z ^%mzu#£ � /�5.4 ` Z �²[SZ�mz^%n\hQZ�^Wev¥�n\�Xaym#[RmQaDfy^%m#�®[Sklmvn
[RhQnD^#`5^W|G[RZ�^Wmvn!fO[Sm=»sa�Z\]Ra�m=nÈi¡ayZjkla%i��²[SZ��

� �	- M � ��� � ��- �
�

� ��- · * � � · * ��8 & M . /B�v�A4

�Bmzu=aya%urtQ^Rf�fO[RZ�u=klmQ]�n\[�n\�Xa4k�mQa%qshz^We�klnG¾?/B�Sb 4�tQ��a��z^y»sa�n\�Qa��²[Re�el[%�!klmX]#a%i¡njkl`5^%n\a%i

My· � � ��- � � M � ¹ � � � � ��- �
	 � ¸ � �����¸ � � ���
� � · � � � ��- � � ��� ����� R � /l¥ R � V ��4j¸ �

� ��- �
	 ������ �9¹ �A/ � 4 � ��� � ��- �
	�� ¤
� , � , �10%� .
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M � ��� � ��- � �� ��- · *�� � · *�� 8 & M
; M �	� � ��-��+�O· � � ��- � ��� � - �	� � ��-��+�O· � � ��- � �2M�¹ �=/ ��4 M � - M ��� 	 � �

.
©��QayZjaO�²[RZjast=�²[RZ�^%m=¾"�+, �+,Ã�10¼�=tzn\�Qaªi¡a�Z\kla¼i��

� �	- �A/ ��4eM � - M ��� 	 � �

kgi�^�`5^%|G[RZ_^%m=n&fO[Sm=»sayZj]RaymvnJ[RmQa��²[SZ�/B�v�A4_¨ K�a�mzfOastyk �@£�� ��- /�5Y4 ;CZ ^%mzu#£È� /�5Y4 ` Z t
n\�Qa�m�[SmQa#f�^Wm5a%i¡njkl`5^%n\a�nj�QaªfO[Rmv»sayZj]Raymzf2a�Z�^Wn\aª[W�&n\�QaªiGayZ\k�a%i�/B�S� 4_¨

©��Qa
u=a¼i\fOZjkl¬za%u�^We�]R[RZjklnj�Q`ÃkgiMmX[Rn@[R�Xn\kl`.^WeBt2¬QhQn@k�nJu=ay`9[Smzi¡njZ_^Wnja%i@^��QZjklmzfOk��z^Wes�z[³i¡´
i¡k�¬Qkle�klnG¾#[W��[S¬Qn_^%klmQk�mQ]�a%i¡njkl`5^%n\a%iÆ�²[RZ�n\�Xa�iG�za%fOn\Z�^WeJf_�z^WZ�^RfOnjayZ\k�i¡njkgfyi�£�� /�5Y4&¬=¾9`xa%^Wmzi
[W�
^�fO[S`9�QhQnjayZy¨

� � 7�( 	��!�W�$����� �8��( �-��	��

�Bm9n\�Qk�i Bsa¼fOn\k�[Rm���a�k�elelh­i¡n\Z�^Wnja�nj�Qa��QZ�^RfOnjkgfy^%e®a �5fOk�aymzfO¾ª[W�Jnj�Qa�i¡�za%f2n\Z_^%erf��z^%Z_^SfOn\ayZjkgiG´
n\k�fyi�£�� /�5Y4Æ�²[SZ!i¡njhzu=¾9[%�&i¡n�^W¬Qk�elklnG¾#[%��iG[RelhXn\kl[Smzi�[W�&iG¾QiGn\ay`.i [%��[SZ_u=k�mz^WZj¾9uvkpÀrayZ\a�m=njkg^We
a%qshz^Wnjkl[Rm­i$[Sm"^#fO[S`9�QhQnjayZy¨

���J� ��� �²Ë �!�Æd�[RmziGkgu=a�Z!n\�Qa��²[Re�el[%�!klmX]#`5^WnjZ\kl¢

5 ; � V �
. �R�v� �
� V �

. �S�=� �
�!�QayZja	��kgi&^ �­^WZ_^%`9aynjayZy¨%�Bn�k�i�fOela¼^WZ�nj�z^Wn�nj�Qa!ayk�]Raymv»S^WelhXa%iú[%� 5{^%Z\a!a%qshz^WeXn\[ V �

. �S�=�
�²[RZD^Wmv¾
�y¨X�Ân!k�i$k�m=njayZ\a¼i¡n\k�mQ]�nj[�mX[Rn\aªn\�z^%n!n\�Qaª»S^WelhXa%i�[W��nj�Qaªf��­^WZ_^SfOn\a�Z\kgiGn\k�fyi�£ � /�5Y4
^Wmzuª£ -��+� /�5Y4Qk�mzfOZja%^RiGa��!k�n\��]RZj[%�!n\��[%����¨%©��Qa��²[Rele�[%�!klmQ]!n�^W¬Qe�a�f2[Rmvn_^Wk�mziJi¡[R`xa�»S^WelhXa%i
[W�
£ � /�5Y4
^Wm­u�£ -��+� /�5.4��!klnj�±Zja%i¡�za%fOn
n\[�n\�Qa��z^%Z_^%`9ayn\a�Z���¨

� Ïz�%ÐJË=��Ï��	� � /�5Y4 Ïz�%ÐÆËv��Ï��
� -��+� /�5.4
� ����� �����
�y� ��� -+� �����
�y� � ��� -�� ��� - �
�y� � ��� - � ��� -+�
�y��� ��� �+- ��� - �

ùÆù5ð2ced�d	f
�



�Rb �����'
�&(��� 
���� �?�"�	��
���
a��
��A
�
�� �

10
0

10
1

10
2

10
3

10
4

10
6

10
8

10
10

10
12

10
14

10
16

10
18

10
20

10
22

parameter b

ÇJkl]RhXZ\a#� � F�Z_^%�Q�zi![W�&n\�Qaªf_�z^WZ�^RfOnjayZ\k�i¡njkgfyi
£ � /�5Y4
^%mzu±£ -��+� /�5Y4

��mQaªfy^%m±iGaya�n\�z^%n�£ � /�5Y4�]SZ\[%��i��«^Ri¡njayZ�n\�z^%m±£ -��+� /�5.4_¨Q©��vhzi2t=�²[RZ�ay¢Q^%`9�Qe�ast
£ � /�5Y4
£ -��+� /�5Y4�� ��� � �²[SZ	� ; �

¬QhQn £ � /�5Y4
£ -��+� /�5.4 � �y��� �²[RZ	� ; ��� � .

K�aymzf2astWnj�Qa!hziGa![W�@nj�Qa�f_�z^WZ�^RfOnjayZ\k�i¡n\k�f�£ -��+� /�5Y4Mk�mzi¡nja%^Ru#[W� £ � /�5Y4@�zayZ\`xkln_i@n\[D[R¬Qn�^Wklm
`9[RZja!Z\k�]R[RZj[Rhzi�Z\a%iGhQeln�iÆ�!�Qaymxi¡[Sel»vklmQ]�nj�Qa��XZ\[R¬Xelay` ^W¬z[RhQn
n\�QaD^RiG¾=`x�Qn\[Sn\kgf
i¡n�^W¬Qk�elklnG¾
¬=¾x`9a%^Wm­i�[W��^�fO[S`9�QhQnjayZy¨

��¢X^W`9�Qe�a%i��5´�b5klele�hzi¡njZ_^%n\ax^��z[siji¡kl¬Xklelk�nG¾"[W���Qk�f +vklmQ]x[RhQnªn\�Qa5^Si¡¾v`9�Qnj[Rn\k�f#i¡n�^W´
¬Qkle�klnG¾�Éy[RmQa¼i4�²[RZ�i¡¾Xi¡njay`5i�[W�D[RZ_uvklmz^%Z\¾�u=k ÀrayZ\aymvn\k�^We
a%qÁh­^Wn\k�[Rmzi#uvay�zaymzu=k�mQ],[Sm�n¡�
[
�z^WZ�^W`9a�n\ayZ�iO¨@ÇÆk�]RhQZja%i��%´B�9Z\a��QZ\a%iGaymvn�n\�Qa�^Si¡¾v`9�Qnj[Rn\k�f#i¡n�^W¬Qk�elklnG¾5Z\a�]Rkl[Smzi�fy^We�fOhQe�^Wn\a¼u
¬=¾#`xa%^Wmzi@[W�ú^�fO[R`9�XhQn\ayZ&¬=¾ªhzi¡k�mQ]�n\�Qa�f_�z^WZ�^RfOnjayZ\k�i¡njkgfyi�£ � /�5Y4J^%mzu�£ -��+� /�5Y4_¨³©��=hzi2t
[Rm-nj�Qa�oz]ShQZ\a%i��z^y»=k�mQ]5n\�Qa#a�»saym"m=hX`�¬zayZ�i$[SmQa9f�^Wm�iGaya#n\�Qax^RiG¾=`x�Qn\[Sn\kgfªi¡n�^W¬Qk�elklnG¾
Z\ay]Skl[Smzi�[R¬Qn�^Wk�mQa%u,¬v¾"hzi¡k�mQ]"£ � /�5Y4_t@[Sm
nj�Qa#oz]RhQZja%i��z^y»vklmQ]5n\�Xa9[vuQu-m=hX`�¬zayZ�i$c
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n\�Q[³i¡a5[R¬Xn_^Wk�mQa%u,¬v¾"hziGklmQ]¿£ -��+� /�5Y4�¨úÅ�a9�z[Rk�m=nª[RhQn�^We�i¡[±nj�Qa5f_�z^WmX]Raxf��z^%Z_^SfOn\ayZª[W�
n\�Qa¼i¡aªf��­^WZ_^SfOn\a�Z\kgiGn\k�fyi��

��Ï����z�yÍ\�_Ì ��Ëv� Ïz�WÐJËv�9Ï�� � � /�5Y4�� � -��+� /�5Y4��
¨ �y� -
[ �y� �
� �y� �

R �y� �
¢ �y� �

�Bn�i¡�Q[ShQegu9¬za�mQ[Sn\a%u9n\�­^Wn!n\�Xa4[SZ_u=a�Z_i�[W�Jnj�Qa��z^WZ�^W`9a�n\ayZ�i�£ � /�5Y4�^%mzu±£ -��+� /�5Y4�f2[RklmX´
fOkguva�klm5nj�Qa�k�m=njayZ\k�[RZ�i¡hX¬QZ\ay]Skl[SmziO¨ K�[W�
ay»sayZ�tÁmXa%^WZ�¬z[ShQmzuQ^%Z\kla¼i�»S^WelhXa%i$[%�
£ � /�5.4!^%Z\a
]RZja%^WnjayZ�nj�z^Wm5»S^We�hQa%i![W� £ -��+� /�5Y4�¬v¾5iG[R`9a�[SZ_u=a�Z_i./Bi¡a�a4nj�Qa�oz]RhXZ\a%i�[Sm±�Q�@¨ÿ�R�%´Ü�X�A4_¨

�Bm5ay¢X^W`9�Qe�a%i��W´�"½�
aªfO[RmziGkgu=a�Z!n\�Qaªi¡¾Xi¡njay` [%��[SZ_u=k�mz^WZj¾±uvkpÀrayZ\a�m=njkg^Weza%qshz^%n\kl[Smzi

	 � � R3·�¶ 	 � R /�
 R �
� 4 	 ; � /B�S� 4
�!�QayZja�¶�¤�
±¤ � ^WZja�ijqÁh­^WZ\a�`5^%n\Z\k�fOa%i@[W�J[SZ_u=ayZ��Xt � ¤!·!^%Z\a��z^WZ�^W`9aynjayZ_i2¨s�Bm��­^WZ\njkgfOhX´
eg^%ZytQn\�Xa�iG¾QiGn\ay` [W� ~@^W]SZ_^%mQ]Rk�^Wm�a%qÁh­^Wn\k�[Rmzi�k�i�Zja%u=hzfOa¼u.nj[#n\�QaªiG¾QiGn\ay` [W�
iGhzf_�9nG¾=�za
/BiGayastQas¨ ]Q¨lt�1p�S�	3�4�¨Q©��Qa�i¡¾Xi¡njay` /«�R�"4!fy^%m±¬za�Z\ay�!Zjklnjn\aym5klmxn\�Qa��²[RZj`

8"9
8�:<; 5 / � ¤O·=4 9

�!�QayZja
9 ; � 	

	 � � ¤ 5 / � ¤O·=4 ; � � X
V /�
 R ��� 4 V ·y¶ � .

d
^We�fOhQeg^%n\k�mQ]�£ � /�5 / � ¤O·=4�4&^Wm­u�£ -��+� /�5 / � ¤O·=4�4@�²[SZ�a%^Sf���o­¢=a%u��z^Wk�Z�/ � ¤O·=4J��a�k�mzu=k�fy^Wnja
n\�Qaª^Si¡¾v`9�Qn\[Sn\k�f�i¡n�^W¬Qk�elklnG¾�Éy[RmXa%i$k�m5Z_^WmX]Ra%i![W�&»S^WZ\k�^Wnjkl[Rm8[W�&n\�Qa¼i¡a��z^WZ�^W`9a�n\ayZ�iO¨

���J� ��� �²Ë � �


 ;

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

������ ¤ ¶ ;

�
���
� � V �

. " � �
V �

. " � � �
� � � � . "
� � � . " �

������ ¤

� ;

�
���
� � � � �

� � � V �
V � � � �
� � � �

������ .
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 ;

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

������ ¤ ¶ ;

�
���
� � V � � �

V � � � �
� � � � . "
� � � . " �

������ ¤

� ;

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

������ .
���J� ��� �²Ë�� �


 ;

�
���
� �

. " � � �
� � � �
� � � �
� � � � . "

� ���� ¤ ¶ ;

�
���
� � V � V � �

V � � � �
V � V � � � . "
� � V �

. " �

� ���� ¤

� ;

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

� ���� .
���J� ��� �²Ë � �


 ;

�
���
� �y� � � �

� � � �
� � � . " �
� � � � . "

� ���� ¤ ¶ ;

�
���
� � V � V � �

V � � � �
V � V � � � . "
� � V �

. " �

� ���� ¤

� ;

�
���
� " � � V �� � � �

� � � V �
V � V " V � "

������ .
���J� ��� �²Ë=� � �Æd�[Rm­i¡kguvayZ!n\�QaªiG¾QiGn\ay`

� ��� �� � R /�5 - R / � � V ·=4 � 4 9 V 5 � 	 ; �
· 5 � 9 V /�5 - R � � � 4 	 ; �
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n\�Qa��«^%`9kle�¾�[%��nj�Qa�i¡�za%f2n\Z_^%e
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elk�`9klmz^%Z\¾s¨X�Bn�u=a�`9[RmziGn\Z�^Wn\a¼i�^��XZ\klm­fOkl�z^%e@�z[si\iGkl¬Qk�elk�n¡¾5nj[9a%i¡njkl`5^%n\a�nj�Qa#iG�za%fOn\Z�^We�f_�z^%´
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»S^WelhXa%i$[%��£ � /�5Y4�[Rm¿^�Z_^%Z\a�]SZ\k�u.k�m8^�Z_^WmX]Ra�[%��»S^WZjkg^Wnjkl[Sm�[%��n\�Xa4�­^WZ_^%`9aynjayZ_i2¨

� � � ��� Ï���� � � ���yÏ���Ë �Æ�%Ïz���²Ë �
�ªÏ�� � ���JËv�Q��� � �zËv�Æ�%����}!n!�QZ\a¼i¡aymvnytvhzi¡k�mQ]�nj�Qa
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^WZja�^%mz^We�[R]S[Rhzi�nj[�£��S¨Q¯�iGklmQ]#�XZ\[R�zayZjn\k�a%i�[%��nj�Qa%i¡aªf_�z^WZ�^RfOnjayZ\k�i¡njkgfyi�[RmXa�f�^Wm5�QZ\[S�z[si¡a
^ |Gh­i¡n\k oza%u5^We�]R[SZ\klnj�Q` �²[SZ�nj�QayklZÈfy^We�fOhQe�^Wn\k�[Rm5[Rm8^�fO[R`x�QhQn\a�Zy¨

©��Qa#k�m=»sa¼i¡n\k�]s^%n\kl[Smzi!��ayZja�fO[RmzuvhzfOn\a¼u"^Wn�n\�Qa��BmziGn\k�n\hQnja�[W�$�"^Wnj�Qay`5^%n\kgf�iOt Bsk�¬®a�´
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Å�a�ay¢v�QZja%i\i�^�]RZ_^%n\k�n\hzu=a#nj[QBz¨^D½¨GF�[vu=hQmQ[%»"^%mzuaJ�¨âY��Qkle�kl�Q�za��²[RZDhzi¡aO�²hXe�u=kgijfOhziG´
i¡k�[Rmzi2tRn\[ �R´BÇ
¨pd
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