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N#OoL*d#O_FXFHGKF : h:FXO$i?WZn�VHO$i�O"FHFHGKF
u_t : x
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N¬L*f=GJF�i?FML_�)TULKnq¥�G*�lVML$¥?W^d:I©L TUGJ[�dUiªGKd¶VHp�O�O_FXFHGJF&W^d?VXG�LJn_n�GJ[:daV&WZb&VHp:O1F�L*h:Wji
IKFHG$�)VHp
G$�6VHp:Om�¤L*�Zb=O�hUG\b=W�VXW�`\O$b��)W^VHp
VHp�O&bcW^�_OmG*�6VHp�O�O_FXFHGJF
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Adjustment coefficient on the predicted error
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Ratio of the number of excluded points 
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IKO_GJN�O_VHFXWZn�pULKbcp:W^d:I:]��^O$LJi?W^d:I�VXG�n�GJFXFHO$n�VHd:O$bXb�°Ã[Ub=W�d:I
VXp:G\b=O1n�GJN�hUL*VXW�T:W^��W�V=�1�_GKd:O$b�]
�6O&L$FHO�n�O_FXVML$W�d�VXG#L_`\GKWZi¬�¤L$�Zb=O&d:O_I\L$VHW^`\O$b���E�[:V
VHp�O�YÁ[:OobcVHW^GJdAWZb)d:G$� p�G*� FXGJT:[Ub=V
b=[UnMp#N#O_VXp:Gai:b�L$FHO\�a��Ol�)W���� [UbcO
��GJF)VHp�WZb�b=O$n�VXW�GJd�VHp:OQ�^O$LJb=V
bHY\[UL*FXO$b�N#O_VXp:Gai ]\T:[:V
p|Lo`aW�d�I�b=p:G$�)d�VXpUL*V�VXp:OkT|LJbcWjb�i?O�§Ud:W^VHW^GJd&N#O_VXp:Gai�WZb�O$Y\[:W^`JL$��O_daV_]$VHp�O
L*dUL$����bcWZb��)W^���
L$�Zb=G�p:GK�Zi:b'��GKFkW^V_�

��p:O�L*W^N�G*��VXp:WZb�h|L*FHV
WZb�VXp:O&L$dUL*�^�:b=WZb�G$��VHp:O�L*�^IJGJFXW�VXp:N1b'VXG#iaO_VHO_FXN#W�d�Ok�)pUL$V
WjbÈVXp:Omh:FHGKTUL*T�W���W^V=�#G*��FXO$n�GKIJd:W^�_W�d:I�L&N#Gai?O"�ÃW�dAL�FML$dUi?GKN/bXn�O_d:O��U³×d#�¤LKn�V_]?��GKFkGK[:F
L$h:h:�^WZn_L$VHW�GKdUb�]U��O&�)W^����GJd:�^�1T£O�n�GJdUn�O"FHd:O$i��)W^VHp
VXp:O&L$��W�IKd:N#O_daV
bHnMp:O_N�OvTUO$n"L*[Ub=O
W^V)�)W��^�ÃL*h�h£OoL*FQVXG�TUO�VXp:OmTUO$bcV
VHF�LJi?O_��G�D�TUO_V=�6O_O_dAn�GJN�h:��O_®aW�V=�sW�d1VHW^N#OmL*d|i�n�GKN#�
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W�d�N#O"N#GJFX�\�Ã³¡d´L+§UF�bcV�bcVXO_hÃ]���O1�)W^���)L$dUL*�^�?�"O�VXp:O1h:FHOoi?WZn�VXW�GKd¶b=VML$IJO�G$�
VXp:OAL*�^IJGJFXW�VXp:N L*d|iªb=p:G$��VHp|L*V&W�V�n"L*d�TUO�`\O"FH��h£G$�6O_Fc��[:�¤����p:OAL$dUL*�^�:b=WZb�G*�lVHp�O
`\O"FHW­§£n_L*VXW�GJdAb=VML*IKO��)W^����VHp:O"d
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C:GJF
VHp�O�L$dUL*�^�:b=WZb�]:��Osn�GJd|bcWZiaO_F
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L$dUi�LQbHn�O"d:O)G*����hUGJW^d?V�b��J��O
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bXL*¥\OmG*�ebcW^N#h:�^WZn�W^Vc��]*�6Ov�)W^���Én_L*�^��� TULKbcWZb �UL�N#W�d�W�N1L$�UbcO_V"�



u�P � G UHR�M��������	����


����� � �
� ����� ����	�
?%Y�
��K$�
�2M �
M � 
�U�¿\U��:� UGPSQGT��_�VU�¿ ��¿
E�O���GJFHOmN1L$h:h:W^d:I�VXp:O�N�Gai?O_�ÃGJdaVHG�VHp:O�bHn�O_d�O\]:��OspUL_`\OvVXG#h:FXO$i?WZn�V)VHp:OsN1L*V�nqp:W^d:I
TUO_V=�6O_O_dsLÈN�Gai?O_�\L$dUi�L
bHn�O_d:O�TULJb=WZb��*��O6bHL_��VHp|L*V�W�dmGJ[:F2n_LKbcO�VXp:WZb Wjb�n�GJdUb=VHFML$W�d:Ooi
Ta�
VHp:FXO_O6LJi:i?W^VHW^GJdUL$�\W�da`JL$FHWjL*daVMb�]��)p:WZnMpQ�6O�nqp�G\bcO�VXG)T£O�VXp:O�W�daVHO_FX�ÙhUGJW^d?VÉi?WZb=VML$dUn�O�W^d
VXp:O�TULJb=WZb��*� W^VHp�VXp:O�GJFXW�O_daVML$VHW�GKdsn�GJda`\O_daVHW�GKdmG*� b=O$n�VHW^GJdst?� y?�^uJ]_VHp�O�VHp�FHO_O6i?WjbcVML$dUn�O$b
L$FHO�GJF�i?O_FHOoi bc[UnMp VXpUL*V���. � ��0 ����0_�¦�Qb#W�d VHp�O�TULKbcWjb�iaO�§Ud:W^VHW�GKd N#O_VXp:Gai ]
VXp:O�[:d:WZY\[:O_d�O$bHbQG*�¦VHp:WjbQGJFHW^O_daVML*VXW�GKd�b=h:��W^VMbQW�daVHGAbcO"`\O_FML$��n_LJb=O$b&º¡LAbcN1L$����da[:N�T£O"F
p�G*�6O_`\O_F�½�W­�2V=��G&GKF)O_`\O_d#VXp:FHO_Osi?WjbcV�L*dUn�Oob)L*FHO�n�GJN�hUL*VXW�T:�^O\�

> O_V�� : º ,$. /(,$0 / , 2_½2TUOmLvN#GaiaO_�UTULJb=WZb�L$dUi��!. : º���.!/���0!/	�?2_½�W^VMb'`\Oon�VHGKF'G$�
W^d?`KL$FHWZL$d?V�b��U� bHn�O_d:O�T|LJbcWjb 
4:5º-5�.!/(5�0 /(5!2_½6�)W�VXp�`\Oon�VHGKF)G*��W^d?`KL*FXWZL$d?V�b
�!0)WZb
n�GKN#�
h|L*VHW^T:��O)�)W^VHp�� W­� D �!0 ( � . D O EAG 9 : t G!I �\�ÃGvV�L*¥\O
LKi?`KL*daVML*IKOQG*�ÉVHp:O
LKi:i?W^VHW�GKdUL*�
W^d?`KL$FHWZL$d?V�b�]J�6O)T:[:W^�Zi�W�d�LQh:FHO"h:FHGan�OobHbcW^d:IsbcV�L*IJOlLQpULJb=p#VML$T:��O)W^dUi?O_®aW�d�IQO_`\O_FX��hUG\b=�
b=W�T:�^OmN#Gai?O_�ÃTULKbcWjb¦��FXGJN¯W�V�bÈ`\O$n�VHGJF)G$��W�da`KL*FXWZL*daVMb
L*d|i�VHp�O&LJbXbcGan�WjL*VXO$i�O_FHFXGJF
�_GJd�O
º�VHp:O"FHO1L$FHO
� ] 2�� b=[UnMp�TULJb=O$bq½����)V�h:FXO$i?Wjn�VHW^GJd�VXW�N#O\]U��Osf=[UbcV&pUL_`\O#VXG
nMp:G\G\b=OAL*d
W^N1L*IKO)TULJb=WZb6L*dUi�FXO_VHFXW�O_`\O6VHp:FXGJ[:IKp1VHp:O
pULJb=p#VML$T:��O
VHp�OQn�GKN#hUL$VHW�T���O)N#Gai?O"�:TULJb=O$b�°
�6Omi?W^FHO$n�VX���&pUL_`\O
VHp:Olp?�ahUGJVHp�O$bcO$b�VXG&TUOQ`KL*��Wji:L*VXO$i�W^d#VHp:Ol`\O_FHW § n_L*VXW�GKd1bcV�L*IJO��?��O
L$FHOQd�G*�¶��Gan�[UbcW^d:I�GKd#VHp:OlL_`\O_FML$IJO
d?[�N�TUO_F�G$��N#Gai?O_��TULJb=O$b)n�GJN�hUL*VXW�T:�^O��)W�VXp#GJd�O
W^N1L*IKOQTULKbcWZb�]UL*dUi1VHp:OsL_`\O_F�L*IJOmda[:N�T£O"F'G$��pa�?hUGJVXp:O$b=O$b�VHG�TUOv`\O"FHW­§|O$i �

�2M �
M 6 �Q�$�$ÅU��} Q���'ZÀ�� P��
C:GKFQVHp:O�bHL$¥\O�G*�¦b=W�N#h:�^WZn�W^V=�\]\��O_V
VHp:O�i?W�N�O_dUbcW^GJd1G*�6VXp:O�N#GaiaO_��L$dUi
bHn�O_d:O�W^N1L*IKO$b
TUO&u��1u
�1u
L*d|i¬�^O_V���TUOQVXp:OmbHn"L*��O)�¤LJn�VHGJF"�a� G�i?O"VHO_FXN#W�d:O6VHp:O
O_®ahUO$n�VHOoi{da[:N�T£O"F
G$��N�Gai?O_�UTULJb=O$b
n�GJN#h|L*VHW^T:��O)�)W^VHpAL�FML$dUi?GKN¯bHn�O"d:OQTULKbcWZb�]:��OQ§UF�bcV�d�O_O$i#VHG&¥ad:G$�
VXp:O�O_®?hUO$n�VHO$i K�N ��M	G���G$�
L$d�O_daVHFH��] �)p:WZnMp
WZbQVXp:O�N�O$L*d
h:FXGJTUL$T:W��^W�V=��G$�
W�dUiaO_®?W^d:I
GKd:OmN#Gai?O_� N#W�d�W�N1L$�UbcO_V"�

� & ¿a�WQ � ���$¿?��Æ
> O_V��:º��Á½6TUO�VHp�O�h:FXGJTUL$T:W��^W�V=�Ai?O_dUb=W�V=�#G*�¦L&`\O$n�VXGJF
G*��W^d?`KL*FXWZL$d?V�b
�&W�dUia[Un�O$i
T?��Lv[:d�W­��GJFXN h�FHGJT|L*T:W^��W�V=�&G$`\O_F6VHp:OQW^N1L*IKOÈ��GKF�O$LKnqp�h£GKW�daVMb�G*�2VHp:OQT|LJbcWjb����
`\O$n�VHGKF)G*�2W�da`KL*FHWjL*daVMb�� a WZb)n�GJN#hUL$VHW^T:��OQ�)W^VHp1VHp�O�`\O$n�VXGJF6G*��W^d?`KL*FXWZL$d?V�b�� 8 G$�
VHp:OspULJb=p�V�L*T:�^O�W­��� a :�� 8 <����)W^VHp D � D O E G:9 ���:�Ã�kO_dUn�OvVXp:O&h:FXGJTUL$T:W��^W�V=�
G*�2W�dUi?O"®?W^d:I�� 8 WZb�IKW�`\O_d�T?�

H º�� 8 ½P:����� !�#"%$'&)(* �:º�� 8 <+�Á½,�-�



���������	��
��
�������������������
��
��
������������ !�#"%$�"&�(')��
���*
"%�
$,+�"%
�*.-/�������0�	�)12���
���3�546�����3� u �

�kO_`\O_�^GJh:W^d:I��mVHGmVHp�O�§UFMb=V'GKFMi?O"F_]\L$dUi{d�O_IJ�^O$n�VHW^d:IQTUGJ[�dUi:L*FX��n�GJd|i?W�VXW�GJd|b�]J�6O
GJT:V�L*W�d H º�� 8Ù½P: $ t G 9� A 2 �:º�� 8Ù½;< [�� $ G 9� A ¼��
��p:OQN#O$L$d#b=h:FHOoLJi����¶WZb6i?O�§Ud�O$i{Ta��VHp:O
O_®ah£Oon�VHO$i&`KL*�^[:OQG*� H#G$`\O_F�VXp:O�� 8 � b
W�d1VHp:OmpULKbcpAVML*T���O\°

���7:
	�º HU½P:�� � H º��Á½#�:º��Á½ �-��: $ t G:9� A 2�� < [ � $ G 9� A ¼
�
�)W�VHp

�
:�� � �:º��\½ 0 �-�

��� Æ�¿?��'$U��:� U¶�$�:~
'�¿
³×d�VXp:WZb&n_LKbcO\]�VXp:O1h:FHGKTUL*T�W���W^V=��i?O_dUb=W�V=� �:º��Á½m�6GJ[:�ji�T£OA[:d:W ��GJFHN G*`\O"F�VHp�O
pULJb=p�VML$T:��O��6> O_V���� T£OsVHp:Om`\GK��[:N#O
G*�2VHp�Ovp|LJbcpAVML$T:��O\°�� : � � �-�� 0� : u� �
��L$¥?W^d:ImVHp:FXO_O
i?WZb=VML$dUn�O$b 0 ��. E ��0 E �?2 E T y?]KVHp:O_��n_L*d�TUO
i?O_FXW�`\O$iQ��FHGJN«L
VHFHWjL*d:IK��O�GJd����mW­� �?2�� ��.�< ��0_�$��p:O$bcO6O$Y\[UL*VXW�GJd|b�i?O�§Ud:O6LÈVXO_VHF�L*p:Ooi?FHGKd��)p:G�bcO
`\GJ��[�N#OkWjb T y �"P:�U��p:O"FHO���GKFHO\]ULv§UF�bcV
O$bcVXW�N1L$VHW^GJd#Wjb �� : P � T y�� t : y?uK�

��� �$�a�VPÙ���VPÙ�\��''¿a���VP ���?�VP�Å
Q
��O�n�GJN#h�[:VHOmL$d
p:WZb=VHGKIJFML$N/G$��VHp:OshUG\bcW^VHW^GJdUbkG$� �&W�d1VHp:OspULJb=p
VML$T:��O\]UL$dUi
W�daVHO_IKFML*VXO)VHp:OlbHY\[UL$FHO
G*��VHp�WZb�O$bcVXW�N1L$VHW^GJd�G$� �:]JVHp�OkVXp:FHO_O
hUGJW^d?V�b'n�GJN#hUG\b=W�d:I
VHp:O&TULKbcWjbÈ��GJ�^��G$�)W�d:I¬L�[:d:W ��GJFHN i?WjbcVXFHW�T�[:VHW^GJd
G$`\O_F
VHp:OsW�N1L$IJO\�U� W�VXp
L#n�O"���
`\GJ��[�N#O�G*��º T y��otJ¸K¸Á½ 2 : z : A�u"¸Á»��6L*dUi�LvbXL*N#h���O�G$��b=W��_O � :�u_¸��6��O)GKT:VML$W�d�� : · : ·J¸ � �

� & ¿a�WQ Q�
 ��~�¿?�&ÅWX �ªÅÃÆ�¿!'�~����_¿?� PRQ�Æ�¿���¿aÆ¶~UÀ´Å�Q�¿
�_�\¿ZQ�¿A~���� PÙ�
> O_V��	: � � ]  � TUO�VXp:Omd?[:N�TUO_F�G$��W^dUi?O_®aO$i#TULKbcO$b)W�d1VHp�Ovp|LJbcp
V�L*T:�^O\]:L$dUi��� VHp�OQN#O$L$d1bch:FXO$LJi#G$��O$LKnqp1O_daVHFX�\� E��#iaO�§Ud:W^VHW�GKdÃ]!��� WZb�VHp:Omh:FXGJTUL$T:W��^W�V=�
VHpUL$V&L�`\O$n�VXGJFmG*�
W^d?`KL$FHWZL$d?V�bvW^dUi?O_®aO$bQGJd:O�TULJb=WZb�VHp�FHGJ[�IJp�VHp:O�pULJb=pªV�L*T:�^O\�
�kO_dUn�O�]'VXp:O
h:FHGKTUL*T�W���W^V=�ªVXpUL*V1VXp:WZb#`\O$n�VXGJF�W�dUiaO_®?Oob#"ªhUGKW�daVMb���GJ�^��G$�
b�VHp�O
T:W�d:GKN#WZL$�:iaWZbcVXFHW^T:[:VHW^GJd%$'&)(

� *,+�- º.":½2L*dUi&VHp:O
N#O$L$d&d?[�N�TUO_F�G*�ÉW�dUi?O"®?O$i�T|LJbcWjbWZb /
]10 c :��2���H: � $ P G!I� A 2 � � , y �

< ��*
� l ���
" l �Vl �0"%��
 ���J��� ����
V+������ 
V+�� �J��"%�0
���"%� �(� �
�
"&��" l���$3����� �2" l ���
��" �3����"%�43 � n



u"z � G UHR�M��������	����


�2M �
M � � � ��¿a� P ��¿YQU�$�?�VP�Å
Q��
�ÃGmnMp:O$nM¥QVHp�O)n�GKFHFHOon�VHd:OobHb�G$� GK[:F�L$dUL*�^�:b=WZb�]$��O¦n�GJN�h:[:VHOoi�LkF�L*dUi?GKN�N#GaiaO_�\W�N1L$IJO
G$��i?W^N#O_dUb=W�GKd�� : u"tJ·v�)W^VHp�, : t � L$dUi � ¸vhUGJW^d?V�b'L$dUi�T:[�W���V2VHp:O
pULJb=p#VML$T:��O)��GJF
VXp:FHO"O�`KL*�^[:O$b)G*� G!I °�uK] t#L$dUi�P:� ��p:O_d
�6O�VXG\GJ¥
L$d�L*FXT:W�VXFML*FX�AbHn�O_d�O�G*�6VXp:O&bXL*N#O
iaW�N#O_d|bcW�GKd&L$dUi�da[:N�TUO_F�G*�ÉhUGJW�daVMb�L$dUi�n�GJN#h:[�VHO$i�VXp:OQL_`\O_F�L*IKO)d?[:N�TUO_F�G*�ÃN�Gai?O_�
T|LJbcOobkLKbHbcGan�WZL*VXO$i��)W^VHp1O$LKnqpAbHn�O_d:OmTULJb=WZb��U��p:OmFHO$b=[:��V�b)L*FHOmh:FXO$bcO"d?VXO$i#W�d1VML$T:��O�uJ�

³¡d��¤LJn�V"]�GJ[:F�FHOobc[:�^VMb�bcp:G$�¯L
`\O_FH��IJG\Gai LJiaO$YÁ[|LJn���TUO_V=�6O_O_d�VHp:O1N#OoLJbc[�FHO$i
`KL$��[:O$b�L$dUi{VXp:O)h:FXO$i?WZn�VHW�GKd&�)W�VXp&VHp:OlbcV�L*VHWjbcVXWZn_L$�:O$bcVXW�N1L$VHW^GJdÃ]KL*dUi&FML$WZb=O)VHp:O
W�dULKi?O_�
Y\[ULKn��
G*�lVHp:O�pa�?hUGJVXp:O$b=WZbvG$�lL�[:d:W ��GJFHN4p|LJbcp�V�L*T:�^O\� C|GKF�W^dUbcV�L*dUn�O�]�n�GJdUb=WZi?O_FXW�d:I
� ¸�hUGJW^d?V�b�L$dUi�L*d©O_FHFXGJF�G$� G I :«t�ºÙTUGJ�jiÁ�¤LJn�O�d?[:N�TUO_FMb
W�d�VML*T���OAu*½M]Ã�6O�GKT:VML$W�d
L$d�L_`\O_F�L*IKO�da[:N�TUO_F)G$�)PKP:� z#N#GaiaO_�ÃTULJb=O$bQN1L*V�nqp�W�d:I�GJd:O&W^N1L*IKO�TULKbcWjbk�)p:W��^O��6O
h�FHO$i?Wjn�VHOoi P�t?��u��)W�VXp

�
:�· : ·�º¤L*dUi´uJu#�)W�VXp

�
:�t : ¸JyÁ½�����p:O¬bc��W^IJpaVm[:dUi?O_FXO$bcVXW��

N¬L*VHW^GJd
�6O&GJT:V�L*W�d©n�GKN#O$b���FHGJN VHp:O�[:dUiaO_FHO$b=VHW^N1L*VXW�GJd1G$�)VHp�O�da[:N�T£O"F)G*�)N�Gai?O_�
T|LJbcOob�W�dUi?O"®?O$i&W�d1VXp:OQpULKbcp1VML$T:��O&°aW�dUiaO_O$i ]\��O n�GJ[:daV)GJd�����GJdUn�OlVHp:OQT|LJbcOobÈVXp:G\b=O
b=h:��W^V�W^d?VXGmbcO"`\O_FML$�\T£Oon_L*[Ub=O)G*� VHp�O)d:GJd&[:d�WZY\[:O_d:O$bXb�G*� VXp:O�GKFHW�O"d?V�L*VHW^GJd�n�GKd?`\O"d?VXW�GJdÉ�
E�Ol�)pUL*V)W^V�N1L_�\]JVXp:OsLJi?OoYÁ[ULKn���G*�2VHp:OQFXO$bc[���VMb�f=[|bcVHW §UO$b�GJ[:F)pa�?hUGKVHp:O$b=O$b�]�L*dUi#�6O
b=pUL*�^�ÃVML$¥\O ��FXGJN�d�G*� GJd

�
: · : ·a�

²�GKFHO_G$`\O_F"] W�Vsbcp�G*�
b�VXpUL*VsVHp:O�pULKbcp�VML$T:��O�hUO_Fc��GKFHN1bmL�`\O"FH��bcVXFHGKd:I
h:FH[�d:W�d:I
G$�6VHp:Osh£G�bHb=W�T:�^O�pa�?hUGJVXp:O$b=O$b�] bcW^dUn�O\]?��GKFQVHp:O�bHL$N#OmO_®:L$N#h:�^O\]?P � N#Gai?O_�ÃT|LJbcOobQL*FXO
GKd:���¬¸ : tKyÁ¹«G*�2VHp�O�u"xJzK¸J¸�hUG\bXbcW^T:��OsN#Gai?O_� TULJb=O$b��

������� �	����

��� �	����

� ���������������
� I ��� ��
������ ��

����� ��

� �!�
� I ��� ��
"��# � $%

#&$%� ��
'���(�
� I �)$ ���*

��� ��#�

��� ����

#($

�+���!� �����*

��� �����*

� �����!�,�������
� I ��� ��

����� ��
"���&$ �*

��#
� I�-/. 010%2'354 67.829010 6%6:2';<4
� I �)$ ����
=$>� ������
"� � �&$>�*

�

�����Vm%� ����?6���W�0"&��
��	� ���J��l �W���������	� ���!m%�
� � ��� 
�*
� l �	���(�0�Vl(��� ����� l �
�0��mJ���������
��� l ����
�"%�Vm%��+�" 
�*����
� " l ��$���������"%��n

�2M �
M � & ¿?� Q Q�

��~�¿a��ÅWX_U£À ��Å:�VU�¿?�"¿?�
> O"V4	'TUO)VHp�O)Gan_n���[|bcW�GKd&FML$VHO\°J�6O)n_L$d&GJd:�^�&b=O_OmºHu ( 	o½ , hUGKW�daVMb�G*�ÉLkN#GaiaO_�:L$N#WZi�bcV
VXp:O)bXn�O_d:O�GKd:O$b����kO_dUn�O�] � & . » � - ]2 � TULJb=O$b�L$N#GJd�IQVHp:O ��@ 2	� h£G�bHb=W�T:�^O�W�dsVHp:O¦bHn�O"d:O���O$LKi
VXG#L�n�GJFXFHO$n�V)FXO$n�GKIJd:W^VHW�GKdÃ� �QbHb=[:N#W�d�I&��OsbcVXGJh
GJ[�Fmn�GJN�h:[:VML$VHW^GJdUb)LKbQbcG\GKd�LKbÈ�6O
§|dUi#LvIKG\Gai�b=GJ��[�VHW�GKdÃ]\��O
�)W��^� b=VHGKh#�)W�VXp#GJd:OlG*��VHp�O$bcO
TULJb=O$b�����p:OQh:FXGJTUL$T:W��^W�V=�&VHG
nMp:G�bcOmGJd:OsG*��VXp:O$b=O�TULKbcO$b)WZb ��: � & . » � - ]2 � � � @ 2 � L$dUi�VXp:O�h:FXGJTUL$T:W��^W�V=��VHG�§Ud|i



���������	��
��
�������������������
��
��
������������ !�#"%$�"&�(')��
���*
"%�
$,+�"%
�*.-/�������0�	�)12���
���3�546�����3� u
A

VXp:OQ§UFMb=V
n�GJFXFHO$n�V�TULKbcWZb
L*V
b=VHO_h��6WZb �\ºHu ( �J½ &�� » . - �U��p�OvN�O$L*d#da[:N�TUO_F�G*�2TULJb=O$b
VXG�TUOmh:FXGan�O$bHb=O$i�TUO���GKFHOQ§UdUiaW�d:I�L�IJG\Gai�GKd:O�Wjb�VHp:O_d1VXp:OmO_®?hUO$n�VHO$i�`KL$��[:OmG*���/

8 ] :�	�º��M½V: u
�
: � @ 2 �� & . » � - ]2 �


 U�¿aÅU�$¿ � � 

��MQ� M	G�� � ��� �3M�� P FV�� �NQPJS ��MWK
M	K�N �WP����)�3M����! (S���M�N ��M�� R �3S RVP��.K�S G�� M
FHP��)G%�)�6R FHP��1� �WG���� P�� K �3M��/M R K/

	��-I :
/
]10 c / 8 ]7: �� $ P G!I� A 2 � � ] 2 � � @ 2 �� & . » � - ]2 �

�5RTS � �� : · : ·)FHP��!� �QR FHP�� � �WG���� P�� � P�� M�ILK�+

���.� � � ���	� �G�A�)��	�
F%Z�
��K$�
�lbHbc[�N#W�d:I&�6O�pUL_`\OsL*d
pa�ah£GKVHp:OobcWZb�]£�6O&L$FHO�d�G*� �^G\GJ¥aW�d:I���GKFQL�n�GJd?§|FHN1L$VHW�GKd1T?�
N¬L*h:h:W^d:I�O$LJnMp�N#GaiaO_�ÃhUGJW�daV
GJdaVHG#VXp:O&bXn�O_d:O�L*dUi��^G\GJ¥aW�d:I���GKFmbcGKN#OsbHn�O"d:O�hUGJW^d?V
W^d1W�VMb)n�GJN#hUL$VHW^T:W��^W�V=���_GKd:O\�

�2MN6)M � & ¿?� Q � ���$¿a�:Æ
C:GKF)LQIJW^`\O_d�N�Gai?O_�:hUGJW^d?VQ,
]\��O
�)W��^�Un_L*�^��K�N ��M	G���VHp:O
h:FXGJTUL$T:W��^W�V=�&VHpUL$V)LQFML$dUi?GKN
bXn�O_d:O
hUGJW^d?V��¤L*�^�UW�d�W�VMb6n�GJN�hUL*VXW�T:W^��W�V=�Q�"GJd:O
�)p:WZnMp�WZb�VHp:Olbch�p:O_FHO�
Qº-5 I�a�bRc / G���9 ½��a��L$�
¥aW�d�I)GJdUn�OeL*I\L$W�d�L*d�W^N1L*IKO�u �)u �)uJ]$VHp�WZb WZb bcW^N#h:��� � : � &�
 ] � �kb
��� & ^������ * � ��� ( -.- � R �
C:GKFQVHp:O�bHL$¥\O�G*�¦b=W�N#h:�^WZn�W^V=�J]a��O��)W^���ÃV�L*¥\O&L$d
G$`\O_FHO$b=VHW^N1L*VXW�GJd1G$� ��W�d�d�O_IJ�^O$n�VHW^d:I
TUGK[:dUi:L$FH�´n�GJd|i?W�VXW�GJd|b#° � :¯P �$y�� G 2 ��9 ���
d¶LKi?`KL*daVML$IJO�G$�QVXp:WZb&b=W�N#h���W­§£n_L*VXW�GJd�WZb
VXpUL*V
��OmO_�^W�N#W^dUL*VXOQL$����i?O"h£O"dUi?O_dUn�W�O$b���FHGJN¯VXp:OsbHn�O_d�OvhUGKW�daVMb�]UL$dUi�GKd:���1¥\O_O"h1i?O_�
hUO_d|i?O_dUn�W^O$be��FXGJN¯VHp�OvN�Gai?O_� hUGKW�daVMb��U��p�OvO"®?hUO$n�VXO$i�`KL*�^[:OmG*� ��Wjb�VHp:O"d

6� :�	�º � ½P: P��
y � G 2 ��9 º-,$.!/(,$0 / , 2 /(,�½

> O"V��AT£OlVHp:O
W�daVHO_IKFML$���	: � º G���9 �ot G!I ½ 2 �a�Qn_n�GKFMi?W^d:ImVHGsVHp:O_GKFHO_N¯uK]:L$dUi�[Ub=W�d:IsW�VMb
d�GJVML$VHW^GJdUb�]£�6Ovp|Lo`\O

�	:�� $ u�< t
y D1RVD

� � 0. < � 00 A 2
�
G*�6O_`\O_F
��O�bXLo�ÇVXpUL*VmGK[:FmT£GK[:dUi�GKd�VXp:O�FHGJV�L*VXW�GJd|L*��O_FHFXGJFmWZbQGKd:���A`JL$��Wji �)p:O"d
�\]�VHp:OAFMLKi?W�[Ub&G*� VHp:OAW�dUbXn�FHW^T£Ooiªn�W�FMn���O#VXG�VHp:O1TULKbcWjb�]�WZb&�ZL*FXIJO+LJn_n�GKFMi?W^d:I�VHG G!I �



u"· � G UHR�M��������	����


²�GKFHO_G$`\O_F"]�bcN1L$����`KL*��[�O$b�G*� ���^O$LJi�VXG
`?W^FHVX[UL*�^����[:dUi?O�§|d:O$i�FXGJVML$VHW^GJdUb�L*dUi�`\O_FX�
pa[:IKOQVHGsW�d?§Ud�W�VHO)O"FHFHGKF�TUGJ[�dUi:b��U�
O_dUn�O\]K��O
pUL_`\OkVXG�O_�^W�N#W^dUL*VXO�VHp�O$bcOli?O_IKO_d:O_F�L*VHOoi
T|LJbcOob Ta�#§U®aW�d:I1L$d
W�d?��O"FHW�GKFQVHp�FHO$b=p:GJ�ji�GJd
VHp�O�LJn_n�O"h:VML$T:��Os`JL$��[:OobkG*� �\° VHp�WZbk�)W^���
N�GJFHO"G*`\O"F�LKbHb=[:FHOsVHp:Osn�GKd?`\O_FXIJO_d|n�OkG$��VHp�OvW^d?VXO_IJF�L*� ���

��p:O�O_®�LJn�V n�GJN#h�[:VML$VHW�GKd
G*� �ª��GKFvVXp:O�LJn"n�O_h:V�L*T:�^O&`JL$��[:Oob G$����TUO_W^d:I1FML$VHp:O_F
N�O$bHb=�\]J��O i?FML_� W�d�§UIJ[:FXOsz�L�da[:N#O_FXWZn_L$�:n�GKN#h:[:V�L*VXW�GJd�G*� ��º �J] 8 @ ½��:� FXO_IJFXO$bHb=W�GKdGKd�VXp:O$bcOsi:L$VML&IJW^`\O$be��GKFQL$h:h:FHG$®aW�N1L$VHW^GJd���º �J] 8 @ ½N: PQ: ·J¸

� ] 8 @

0 0.350.30.250.20.150.10.050
0

800

600

400

200

0

r
0.350.30.250.20.150.10.05

0

600

500

400

300

200

100

0

� " $3�
��� � ��� � � 
 ���#�Vl ����"&���!m3" �0
���$�����
�"%�3� �����#���
	���
  J+�" 
�*���'����0
��������Rm%��� � l��Vm%"%�
$
���6��"�������
��!nH�#"%$�*0
*�0��� ������" l��J����"%
�" �3�(+�"%
�* 
�*
� ����$3��������"%���)����������� " ������
����
	���
:n

�kO"dUn�O\]aW�dUn��^[Ui?W^d:I�VXp:OsbHn_L$��OQ�¤LJn�VXGJF"]:��OmIJO_V
�6¿ � ��� � 

��MM� M	G�� K�N ��M	G�� P F G ��P�� NQGJS R �0RTI&RTS  C8HP���M R K	� RVU�M�� �! 

6� : P �
y $ t G9I� A 2 � $ � ] 8 @� A < [ � $ G!I� A ¼��

G�� G3N N �	P�%�R�� GJS RVP�� P F � �3M�R � � �� � a������c � : P6: ·K¸ ca�� ���
�\W^dUn�O �J] 8 @ p|LJbvVXG1T£O�L#T:W�Vl�ZL*FXIJO_FmVXpUL*d G!I ] W�Vmn"L*d�T£O��)FHW^VHVXO_d �J] 8 @ :"! G!I

�)W^VHp�u �#!�� � �$tm]UL*dUi1VHp:OsL$h:h:FHG$®aW�N1L$VHO$i�N#O$L*d¬bch:FXO$LJi1T£Oon�GJN#Oob
�� � u"z?u

! $ G9I� A 0



���������	��
��
�������������������
��
��
������������ !�#"%$�"&�(')��
���*
"%�
$,+�"%
�*.-/�������0�	�)12���
���3�546�����3� u"x

�2MN6)M 6 �m�$Å£~��:~GP 'RPZ�MÀ¶ÅWXl�:�\�\¿ � �VPRQGT��WQ UUÀ ��Å|� U�¿a� P��
� p�O_d��6O)N1L*hsVHp:O
N#Gai?O"�?GKd?VXGvVXp:OlbHn�O_d�O\]*VXp:O)h:FXGJTUL$T:W��^W�V=��VXpUL*V�GJd�OQbXn�O_d:O)hUGJW^d?V
�¤L$���jb�W�d&VXp:OQn�GJN#hUL$VHW^T:W��^W�V=�k�"GJd:O)G$�ÃGJd�OkN#GaiaO_�?hUGKW�daV'Wjb�VHp�O)N#O$L*d�bch:FXO$LJi 6��� �\W^dUn�O
VXp:O_FXO�L*FHO�, ( y�b=[UnMp��_GKd:O$b�] VHp:O&h�FHGJT|L*T:W^��W�V=�1��GJFmGJd:O�bHn�O_d:O&hUGJW^d?VmVHG1TUO&W�d©L*V
�^O$LJb=VQGJd�O�G$�)VHp�O_N/Wjb�� :«u ( ºXu ( 6�Ã½ ] » 2 �ÃS)O_hUO$L*VXW�d:I1VHp�WZbkGKh£O"FML*VXW�GKd���GJFQOoLJnMp
G$�)VXp:O � ( yAbHn�O_d�O&h£GKW�daV_] VXp:O�h:FHGKTUL*T:W^��W^Vc�AG*�¦pUL_`?W^d:I2"�N1L*V�nqp�W�d:I�b¦��GK����G$�
bQVHp�O
T�W�d:GKN#WZL$�Ã�ZL_� $'& ] » 2 � �
- º.":½M� > O_V��1T£O&VXp:O&LKn_n�O_h�VML*d|n�O�VXp:FHO$b=p:GJ�ji�GKd
VHp:O&da[:N�T£O"FG$��N1L$VMnMp:O$i&hUL*W^FMb�°

�6¿ � ����� 

��M(N �WP���G��HRTI&RTS- P FXG�� �3M�N�S R � � G � RVU�M�� �� �NQPJS ��M	KHR K R K

��: f	���� $�& @ » 2 � � - º.":½P: @ » 2f	�g�� � "
� ( y

� � 	 ºHu ( �?½ @ » 2 » 	 : �
�
º	��/ � ( � ( tÁ½

�5RTS � � : u ( ºHu ( 6��½ ] » 2 �5G���� � I º�� /���½ �3M�R � � S���M R � ��P�� N�ITM�S�M �6P��1� GJI&R 8
M���
�M S�G
F �)� �3S RVP�� +

³Ù� � � uJ]U��O�n_L*d+L*h:h:FXG$®?W^N1L*VXOQVHp:OsT:W�d�GJN#WjL*� $ & @ » 2 � � - �)W^VHp�VXp:OsE�GJWjbHb=GJd
�ZL_�¨G$�
h|L*FML$N#O_VXO_F
�3:�º � ( yÁ½ �#L*d|i���OlGJT:V�L*W�d

�#� u ( � »�� �
f	�g��

� 	"��
�2MN6)M � � � ��¿a� P ��¿YQU�$�?�VP�Å
Q��
��O1n�GKN#h:[:VXO$i�L�FML*d|i?GJN�N�Gai?O_��W�N1L$IJO�G*� i?W�N�O_dUbcW^GJd �>: u_tK·��)W�VHpK, :¯t �
L$dUi � ¸ hUGKW�daVMb&L*d|iªT:[:W^��V&VXp:O1pULJb=p¶VML$T:��O#��GKF G9I :4ta����p:O_dÃ]��6O�n�GJN#h:[�VHO$i�L
b=[ �¬n�W�O_daV
d?[:N�TUO_FQG$�
bHn�O_d:O&W�N¬L*IJOobkG*�¦VHp:O�bHL$N#O�i?W�N�O_dUbcW^GJdAVHG1GJT:V�L*W^d�L*Vm��OoLJbcV
u"¸��1pa�?hUGJVXp:O$b=O$b��(C:GKF#O$LJnMp¶GKd:O\]��6O�N1L$h¶VXp:O
N#Gai?O_�)GKd?VXG�VHp�O�n�GJFXFHO$b=h£GKdUi?W^d:I
bXn�O_d:O�L*dUi
n�GJN#h:[�VHO�VXp:O�p�WZbcVXGJIKFML*N4G$�6VHp:Osd?[:N�TUO_F)G*�¦bXn�O_d:Osh£GKW�daVMbk�)W^VHp:W^d�GK[:F
O"FHFHGKFQ�_GKd:O$b�� �kW^`?Wji?W�d:I�Ta��VXp:O�da[:N�TUO_F)G*�6pa�?hUGJVXp:O$b=O$b�] �6O�GKT:VML$W�d�L�N#OoLJbc[�FHO�G$�
VXp:O&h:FXGJTUL$T:W��^W�V=���{G$�)LKn_n�O_h�VHW�d�I1L*d
pa�?hUGKVHp:O$b=WZbk�)W^VHp
FXO$bchUO$n�VlVHG#VXp:O&`KL*FHWjL*T:�^O�� ]
VXp:OsLJn_n�O_h:VML$dUn�OmVHp�FHO$b=p:GJ�ji �:��p:OsFHO$b=[:��V�b)L*FXOvh�FHO$b=O_d?VXO$i�W^d¬§|IJ[:FXO A\�

9 dUn�OAL$I\L*W^dÃ]�VHp:O$b=O1O_®?hUO_FXW�N#O"d?V�L*VHW^GJdUb�f=[Ub=VHW ����GK[:F�VXp:O_GKFHO_VXWZn_L$�)L*d|L*����bcWjb�°��6O
FXO$L*�^���&GKT:VML$W�d:O$i�L*d#G$`\O_FXO$bcVXW�N1L$VHW�GKd�G$���&°J��GJF6O_®:L$N#h:�^O\]*�)p�O_d#��OlN1L*V�nqp�L$V���OoLJbcV
u � hUGJW^d?V�b�G*`\O"F � ¸m�)W�VHp�L*d�O_FXFHGJF G!I : t?]\�6Okh:FXO$i?Wjn�V�LQh:FHGKTUL*T�W���W^V=� ��: · : � uÃu_¸Á» 2
T�[:V)GJ[:F
O_®ahUO_FHW^N#O_daV�bcp:G$�
bQL�`KL$��[:OmG*�ÈuJ: tKyvu"¸Á»��$�



tK¸ � G UHR�M��������	����


Measured

m=n=25  eps=2  rmin=10

Predicted

0 121086420

1.
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Predicted

m=n=50  eps=2  rmin=20

0 20151050
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