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gs¼V6]�\uvSq@]~M ]�`TXQt?c%4O\^dD`:q@dpc%4Dv�XÁcelavQc%6åzUv74�zD_av>t84D`
K?b^v�XÁd\6ã`
4{;*_?\^]O_Õl@\*¢,v74DvSq�z$bu`W]�ceb�dU`:bskazD\u`:q@d;�v74Dv+6ã`:k@q?l©K�M	l?\*¢�v74OvSq�z\W³c%4R\^ceq�zDd$c%4Ovp4Dv�XQ`gWevSl 	 m � gºx._av7M k@dUv>zD_av>t,v74&6ã`
4�XÁceq@]�v­t84D`
Z?buvSdp\^q�z>4D`%³
l@k@]�vSlµK�M�¸�`:b^ceq ceq@l i"`
4�½v®N Q%R
RTQTV g ¹¬kat@t,`:dUv�zD_@c¹zQc©C:\#WevSq×W³c%4O\sceq�zJI{6�4D`TX c�dUv�z
��4Dv�t,`
4DzDd
cÊdUzDc¹zD\^dDzD\^] ð ò ù i�R ;*_avSq�4Rk@q `:q�v~�¬c
XÁt?buv°fÀ6�4D`TX'`:k84$zUvSdUzºdUv�z�� 9 ceq@lÕzD_?c¹z�zD_avÁd&XÁcebsbuv74$zD_@\^d
dUzDc¹zD\^dDzD\^]pzD_av�K,v�zUzUv74.zD_av¶W³c%4O\sceq�z.\^d*]�`:q@dD\^lav74OvSl
gÍw<v�z

�,N ð�f�ð���f��§Ved�� 0 \#6 ð � �¤ð �R `ezD_@v74&;*\^dUveg
x._avSq 9 zD_av ; F37EX = 7 D�­ > U F ; 7 = L : F*`
6GW³c%4R\^ceq�zqI�\^d�zD_av�6 k@q@]�zD\^`:q� ò N �§V�d�� ù�ú�� �,N ð ò n ù f�ð �ù f��§VH � H N �¼i 0gV�f;*_av74Ov ð �ù d XÁ\^q ò ú�� ð ò ù g�x._�k?dÊ� ò N 0gV C:\#WevSd2zD_@v¶6�4Oce]�zD\u`:q	`
6BzD_avNqWk8XEK,v74*`
6Bv~�ac
XQt?buvSdê6å`
4ê;*_?\^]O_W¹c%4O\^ceq�z6I+;�ced�zD_@v^XQ`:dDz�v~¢,vS]�zD\LWevkN ce]�]�`
4Ol@\^q8CÃzU` dUzDc¹zD\^dDzD\^]�d ð ò ù V�9 � ò N QTV C:\LWevSd�zD_av^6.4Rce]�zD\u`:q `
6
zD_av�qWk8X¶K,v74O6ã`
4�;*_?\^]O_�W¹c%4O\^ceq�z6IÁ\^dO;*\^zD_@\^q cµ6 ce]�zU`
4Ê`
6 Q `
6ºzD_@v©K,vSdUz 9 ceq@l b^\#X
�
��� Û � ò N �§V� v � !#"�$&%('*)+)-,�.0/21430"�/5,�6�7�.0/+)-'86
1�$930$:';6�/21=<8>�.0$:>;6*30%?'86@7�.0'8A�B:/-CD%FE8GIH;JLK8JLMN>O6
1=E8GIH;JIPOJLM
Q� x � !#"�$&%('*)+)-,�.0/214RS';.(7�.0';A�B&/+CUT*VIWOXIY�Z
>;6
1�Z�R[';.\%]'8CD/5<;>O.0$:>O6I30%+Z�RS'O.\7�.0'8A�B&/+CD%FE8G*X�W�V^>O6
1^H;G�_O`*X;a
Q
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�^ÿ(���*)+�,���-'eÿ.��/�� 0
0C:\LWevSdQzD_@vO6�4Oce]�zD\u`:q `
6�zD_avÂv~�ac
XQt?buvSd+6å`
4p;*_@\^]R_ÆzD_av�W³c%4O\sceq�zÁdDk?]�]�v�vSlavSl
g®r�v	]�`:q@dD\^lav74QdDk?]O_ c
t84D`
Z�buvÊzU`®K,vÌc¼Wev74�MÆv~¢,vS]�zD\LWev�XQvSceq@d6`
6p]�`TXÁt?c%4O\^q5CÄzD_av@4DvSb^c¹zD\#Wev©XQv74O\^zDdQ`
6p`:k54�cebLCe`
4R\uzD_8XÁ\^]W¹c%4O\^ceq�zDd 9 K?k@zB_@c�Wevpb^\#XÁ\^zUvSl>zD_avJ4Oceq5Cev*`
6
zD_av*_a`
4O\#q�`:q�zDceb�c��¬\^dBzU` 07R-9 B F�X ­TU 5 = \^lavSq�zD\L6�MW\^q8CpN \sqQzD_avZ8C:k54Ov V cQt,v74&6å`
4�XÁceq@]�v{K,v7Me`:q@l 07R zD\#XQvSdJ;§`
4OdDv�zD_@ceqÌzD_@v�K,vSdUzJ;*\uzD_@6åce\^bsk54DvegÊr _avSq"]�`TXQt�c%4O\^q5C¾�r�* zD\#XÁvSd 9 ;�v6ceb^dU`"zDc%Bev�\^q�zU`"ce]�]�`:k@q�zN\^q?ce]�]�k54Oce]�\uvSd�\sq�zD\#XÁ\^q8COK�MÕ]�`:q@dD\^lav74R\^q5C�4Ok@q-³·zD\(XQvSd$ced
\^q@l?\^dUzD\^q5C:k?\^dD_@c%K?b^v.\L6�zD_av7MÊl@\L¢�v74$K�M�b^vSdDdGzD_@ceq 0 dUvS]�`:q@lÊ`
4�buvSdDd�zD_@ceqtA�bÂg
�GÓ¡� c{Ü�å�Û
Õ�0@Ýeâ�ÓjçÌß+0�Õ�Û20�ßÌâ�Û��30TÕ�4§Ü�Ö§à æ¬å%4¤Öw0�Ü�ÛTÔ�ã=âr�vjZ84OdUzyv~�¬c
X6\^qav�zD_av�\(XQt?ce]�z�`
6�k@dD\^q5C*zD_avÏX­k@buzD\sl@\#XQvSq@dO\u`:q@ceb%Z?buzUv74ÏzUvS]O_?q@\#�Wkav§\^q­cel@l@\^zD\u`:q�zU`�zD_av
z>4Ok@dDz�³�4Dv7C:\u`:q^XQvS]O_@ceq?\^d&X 9 K�M	]�`TXQt?c%4O\^q8C6zD_av>lav76 cek@buz!Wev74RdD\u`:q	`
6�<Ïf�w¬xJ_ê�2[\s lavSdD]~4O\#K�vSl"c%K�`�Wev;*\uzD_ c¼W³c%4O\sceq�zp;*_@v74DvÊzD_avÊz>4Ok@dDz�³�4Dv7C:\u`:q ]�`:q@dDz>4Oce\^q�z6\^d>vSq56å`
4O]�vSl c¹z6v7Wev74&M dUzUv�t ceq@l zD_@vÀZ?buzUv74XQvS]R_@ceq@\^d&X \sdGqa`ez*k@dUvSl�6å`
4*lavS]�\sl@\^q5C­`:qÊzD_av�ce]�]�v�t@zDc%K�\^b^\uz�M�`
6ÏzD_av$z>4O\^ceb,t,`:\^q�zGced*cQqav7; \^zUv74Oc¹zUveg
x._av{4OvSdDk@buzD\^q8C­cebLCe`
4R\uzD_8X zD_avSq"]�`:q56ã`
4�XÁdGzU`ÁzD_avNk@dDk@ceb,XQ`:q@`ezU`:qav�z>4Ok@dDz�³�4Dv7C:\u`:qÀ6�4Oc
XQv7;�`
4&B¼N dUv�v¾�_@c¹t?zUv74êº>`
6e¾�`:q@qÊv�z*ceb·g 9¡Q%R
R
R�V g
x._@v!Z84OdDzB`
K?dUv74&W¹c¹zD\u`:q�\^d§zD_@c¹z�zD_avplav76 cek@buz ô�õuöD÷*ø,ù.ú�û \^d�XQ`
4Ovê4DvSbs\^c%K?buvGzD_@ceq�zD_av2t?k54Dv2z>4Ok@dUz�³4Dv7C:\u`:q^W¹c%4O\^ceq�z 9 ced�\^zDd�dD`:bLWevSd 0
07R `
6�zD_av 0�Q
S zUvSdDz�t¡4D`
K?buv�XÁd+N�;*\uzD_?\^qÊzD_av>t84DvSdO]~4O\LK,vSl©¾�r�*Lceq@l

\uzUv74Oc¹zD\^`:qÌb^\#XÁ\^zDd V ;2_@\^buvpzD_av$t?k84Dv$z>4Ok@dUz�³�4Ov7C:\u`:qÀW¹c%4O\^ceq�z.dU`:bLWevSd 07R50 g
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Default 
Trust region <�\LC:k54Dv S g 0 Á�f�zUv74Oc¹zD\u`:q>t,v74&6å`
4�XÁceq@]�v�t84D`
Z�buvÌ6å`
4ÍzD_avGlav76 cek@buz ô?õuöO÷*ø,ù.ú�û W³c%4O\sceq�zJN \^q@]�bsk@l@\^q5C!Z?buzUv74 V

ceq@lÊzD_@v$t?k54Dv$z>4Ok?dUz�³�4Dv7C:\u`:qÀW¹c%4O\^ceq�z¶N qa`�Z�buzUv74 V<�\LC:k54OvSd S g 0 ceq@l S g Q cebsdU`�\sb^b^k@dUz>4Rc¹zUv�zD_@c¹z�zD_av­l@v76åcek@b^z ô?õuöD÷2ø,ù.ú�û \^d2z�MWt?\^]�ceb^b#MÂ]�`:q?dD\^lav74Oc%K�bLMXQ`
4Dv*vWV6]�\uvSq�z�`:qÁzD_@v.t84D`
K?b^v�XÁd�zD_@c¹z§]�`:k?b^lpK,v.dU`:bLWevSl�K�M+K,`ezD_�W¹c%4O\^ceq�zDd 9 K,`ezD_Á\sqÁ\uzUv74Oc¹zD\u`:q?dBceq@l¾�r�* zD\#XÁvegBx._@\^dG]�`TXQt�c%4O\^dU`:qÊzD_@v74Dv76ã`
4Ov�]�`:q5Z84�XÁd.zD_av{Z?q@l@\sq5C:d�`
6Bjp`:k@b^lÂv�z*ceb�g§N Q%R
RTS5­�V g
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p(
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Default 
Trust region <�\LC:k54Dv S g Q Á¼¾Gr¼*4zD\#XQvÌt,v74&6å`
4�XÁceq?]�vÌt84D`
Z?b^vÀ6ã`
4�zD_av	lav76 cek@buz ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�z^N \sq@]�b^k@l@\sq5CZ?buzUv74 V ceq@lÊzD_av$t?k84Dvpz>4Ok@dUz�³�4Dv7C:\^`:qÀW³c%4R\^ceq�z»N qa`pZ?buzUv74 V

�GÓã
 d ÖÊäeÕ"å{Ú�ÔeÖlÜ�Ú-Õ®æ,àÌä«Ü�àeÕ10
ÛTÜ�ær�v�qav~�¬z�]�`TXQt?c%4Ov zD_@v	lav76 cek@buz ô?õuöD÷2ø�ù*ú�û ;*\uzD_ z�;�`µW¹c%4O\^ceq�zDd�zD_@c¹zÂk@dUv"zD_@v�jpcek?dDd�³¡[2v7;.zU`:qXQ`¬lavSbÊN�6ã`
4GzD_@v{Z84OdUz V `
4GzD_av{6 k@b^b�[*v7;.zU`:qÀXÁ`WlavSbÊN�6å`
4.zD_av$dUvS]�`:q@l V c¹zGv7Wev74�M�\uzUv74Rc¹zD\u`:q
gÍf7qÂzUv74�XÁd
`
6J4DvScebs\^c%K?\^b^\^z�M 9 zD_@v�lav76 cek@buz­ceq@lÃt?k54DvÊjpcek@dDd�³¡[2v7;.zU`:qµW¹c%4O\^ceq�zDd­c%4OvYK,vSdUz�N 07R ?×â 0�Q
QTV ;*_@\sbuvQzD_av
t?k54Ov6[*v7;*zU`:q�W¹c%4O\^ceq�zN\sdºdDk5K�dUzDceq�zD\sceb^bLM�K,vS_@\^q@lkN £T·2â 0�Q
QTV g�fo6j;§vÂqa`g; ]�`:q@dD\slav74NvWV�]�\uvSq@]~M 9 zD_av
t,v74&6å`
4�XÁceq@]�vÂt84D`
Z�buvSd­t84DvSdUvSq�zUvSl \^q×<�\LC:k54DvSd S g S ceq?l S g���\^q@l@\^]�c¹zUvÂzD_@c¹zQzD_@vÌcel@c¹t@zD\LWevÊlav76 cek@buz
dUz>4Oc¹zUv7C
M�\sd�c%K,`:kaz�ced�vWV6]�\^vSq�zºced�zD_av�jpcek@dOd�³¡[*v7;*zU`:qÃdUz>4Rc¹zUv7C
MÕceq?l�]�`:q@dD\^l@v74Oc%K?bLM©K�v�zUzUv74NzD_@ceq
zD_av�t�k54Dv$[*v7;*zU`:q
g��buzD_a`:k5C:_	zD_av>k@q@dDc¹zD\sd>6åce]�zU`
4�MÌt,v74&6ã`
4�XÁceq@]�vº`
6�zD_avNt�k54DvN[2v7;.zU`:q�XQ`¬lavSby_@celÕcebL4DvScel5MÀK,v�vSq
qa`ezD\^]�vSl>\^qÁj�`:k?b^l­v�z�ceb·g-N Q%R
RTS5­gV 6ã`
4ÍzD_@v�dU`:bskazD\u`:q­`
6�dUv�zDd�`
6�qa`:q@b^\^q@vSc%4yv��Wk@c¹zD\u`:q@d 9 zD_@\^d�]O_@c%4Rce]�zUv74>³
\^dUzD\s]�c¹t@t,vSc%4OdyzU`�K�vÏ4DvS\^q86ã`
4O]�vSl¶;*_avSq­]�`:q@dD\^l@v74O\^q5C2t84D`
K?buv�X6d<zD_@c¹zÍ\^q�We`:bLWev�\^qav��Wk@ceb^\uz�Mp]�`:q?dUz>4Oce\^q�zDd�g
x._av­l@\^dD]�`:q�zD\^qWk@\uz�M�`
6�zD_av­dDvS]�`:q@lÕlav74O\LW¹c¹zD\LWevSd2`
6BzD_av­`
K-Î7vS]�zD\#WevE6 k@q@]�zD\u`:q×N 0 g STV \^q@lav�vSl^XÁc%BevSdpc
t84DvSl?\^]�zD\u`:q	`
6�`
K-ÎUvS]�zD\LWevQlavS]~4DvScedUvpK�cedUvSl `:qÕzD_avE6 k@b^bÏ[2v7;.zU`:q�XQ`¬lavSb§4OvSb^c¹zD\LWevSbLM"k?q54DvSb^\^c%K�buveg2f7q-³
zUv74DvSdUzD\sq5C:bLM 9 zD_@\^dºt?_avSqa`TXQvSq@`:qÃla`WvSd­qa`ezº`¬]�]�k54>\L6GzD_avÂj$cek@dDd�³¡[2v7;.zU`:q×XQ`¬lavSb§\sdºk@dUvSl®K,vS]�cek@dUv
zD_av�XQ`¬lavSb,zD_avSqÊc¹zUzUv�XÁt@zDd.zU`�Z�q@lÂc+4D`�`ezG`
6ÏzD_av�b^\sqavSc%4O\Lq�vSlÂ\^qav��Wk@ceb^\^z�M6]�`:q@dDz>4Oce\^q�zDd.\^q@dUzUvScelÂ`
6�cXÁ\^q?\#XNk¡XÀ`
6�\uzDd.d���k@c%4OvSl�WW\u`:bsc¹zD\u`:q
g��d>zD_avÊlav76 cek@buz»W³c%4O\sceq�zQk@dUvSd>zD_@vÂcel?c¹t@zD\LWevÀXQ`¬lavSb�]O_a`:\^]�v 9 \uzQ\^d>k@dUv76 k@b§zU`^Wev74R\L6.MÃzD_@c¹z>zD_av
lav76 cek@buzQ]O_@`:\^]�vÊ`
6�\sqav74DzD\^c×NE� � d A V K,vS_@cgWevSdp;�vSb^bG]�`TXQt?c%4DvSl zU`Ä`ezD_av74�W¹ceb^kavSd�g�r�vÌzD_av74Dv76å`
4Dv
zUvSdUzUvSlY6ã`:k84§cel@l@\^zD\u`:q@ceb-W¹c%4O\^ceq�zDd 9 ;*\^zD_�� � d�S�f � f ºNceq@lO·�ge��Z84RdUzB`
K?dUv74�W³c¹zD\u`:q�\^dÍzD_@c¹z§zD_av2bscedUz S
`
6
zD_avSdUvêW³c%4R\^ceq�zDd�dD_@c%4Ov.zD_av2dOc
XQv!4DvSbs\^c%K?\^b^\^z�MNced§zD_av�lav76åcek?buzêN 07R ?×â 0�Q
QTV�9 ;2_@\^buv�zD_avêW³c%4O\sceq�z�k@dD\^q5C
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Default 
Pure Gauss−Newton 
Pure Newton <�\LC:k54Dv S g S Á�f�zUv74Oc¹zD\u`:q>t,v74&6å`
4�XÁceq@]�v�t84D`
Z�buvÌ6å`
4ÍzD_avGlav76 cek@buz ô?õuöO÷*ø,ù.ú�û W³c%4O\sceq�zJN \^q@]�bsk@l@\^q5C2cel@c¹t5³

zD\LWev¶XÁ`WlavSb
]R_a`:\^]�v V ceq@lÂzD_av�t?k84Dvºjpcek@dDd�³¡[2v7;.zU`:q	ceq@lÌ[2v7;.zU`:q@W¹c%4O\^ceq�zDd
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σ

p(
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Default 
Pure Gauss−Newton 
Pure Newton <�\LC:k54Dv S g��5Á¼¾Gr¼*4zD\#XQvÌt,v74&6å`
4�XÁceq?]�vÌt84D`
Z?b^vÀ6ã`
4�zD_av	lav76 cek@buz ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�z^N \sq@]�b^k@l@\sq5C

cel@c¹t@zD\#Wev¶XQ`¬lavSb
]O_a`:\s]�v V ceq@lÊzD_avºt?k54Dvºjpcek@dOd�³¡[*v7;*zU`:q"ceq@lÌ[2v7;.zU`:qtW³c%4O\sceq�zDd� � dèS dU`:bLWevSd 07R £�t84O`
K?buv�XÁd�gpx._avS\#4!4DvSb^c¹zD\#Wev­vWV�]�\uvSq@]�\uvSd�c%4Dv+Wev74&M	]�`TXÁt?c%4Oc%K?buvSd 9 ced$dD_@`g;*q^K�M<�\LC:k54DvSd S g`AQceq@l S g`ºWgr�vQceb^dU`�t,v74&6ã`
4�XQvSlÌzD_av>dDc
XQv­zUvSdUzDd�`:q c�W¹c%4O\^ceq�z*`
6 ô�õuöD÷*ø,ù.ú�û zD_@c¹z�]R_a`W`:dUvSdp\uzDd2cel?c¹t@zD\LWevXQ`¬lavSbBk@dO\^q5CÂzD_av®��K,vSdUz�4OvSl@k@]�zD\u`:q8 Ê]~4R\uzUv74O\u`:qkN Q g 0�STV \^q@dUzUvScel�`
6�zD_@v6lav76 cek@buz@��K,vSdUz�Z@z& �N Q g 0�QTV g
x._avE4DvSb^\^c%K�\^b^\uz�M�`
6BzD_?\^d!W¹c%4O\^ceq�zpN 07R £×â 0�Q
QTV \^dêWev74&M"qavSc%4Ob#MÌcedêCe`W`¬l ced�zD_@c¹z�`
6BzD_av>lav76 cek@buz 9 ceq@l
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Default 
Model inertia = 3 
Model inertia = 4 
Model inertia = 6 
Model inertia = 7 <�\LC:k54Dv S g`A�ÁNf�zUv74Rc¹zD\u`:q�t,v74&6å`
4�XÁceq@]�vQt¡4D`
Z?buv+6å`
4�zD_av6lav76 cek@buz ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�zYNE� � d A V ceq@lW¹c%4O\^ceq�zDd$;*\uzD_ÊqavS\#C:_�K,`:k54O\sq5C­\sqav74DzD\^c
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Default 
Model inertia = 3 
Model inertia = 4 
Model inertia = 6 
Model inertia = 7 <�\LC:k54Dv S g`º�Áê¾�r¼* zD\#XQvºt�v74�6ã`
4�X6ceq@]�vºt84O`
Z?buv{6å`
4*zD_av­lav76åcek?buz ô?õuöO÷*ø,ù.ú�û W¹c%4O\^ceq�z»NE� � d A V ceq@lW¹c%4O\^ceq�zDd$;*\uzD_ÊqavS\#C:_�K,`:k54O\sq5C­\sqav74DzD\^c

\uzDd*t�v74�6ã`
4�X6ceq@]�vº\^d2]�`TXQt?c%4Oc%K?b^v 9 cebuzD_a`:k8C:_"dDb^\#C:_@buz�MO;�`
4OdUvN\sqÊzUv74�XÁd*`
6B\uzUv74Oc¹zD\u`:q@d 9 ced�dD_a`g;2q@K�M<�\LC:k54DvSd S g ·>ceq@l S g`£Wg
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Best reduction <�\LC:k54Dv S g ·�ÁÍf�zUv74Oc¹zD\^`:qÁt,v74&6å`
4�XÁceq@]�v.t¡4D`
Z?buv$6å`
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Best reduction <�\LC:k54Dv S g`£�ÁÊ¾Gr¼* zD\#XQv§t,v74&6ã`
4�XÁceq@]�v�t¡4D`
Z?buve6å`
4ÏzD_av�l@v76åcek@b^zê��K,vSdUz§Z?z& 2ceq@lNzD_av+��K,vSdUz§4DvSl?k@]�zD\u`:q8 
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Ü�Ö§à��qa`ezD_av74Á\#XQt,`
4DzDceq�z>cebLCe`
4O\uzD_8X6\^]Át?c%4Rc
XQv�zUv74Á\^d­zD_avÀXÁ\^q@\(XNk8X�4DvSl@k@]�zD\^`:qÆ\sqÄzD_avÊqa`
4�X `
62zD_avXQ`¬lavSb °èdÏC
4Ocel@\^vSq�zGzD_@c¹zG\^dj4Ov���k@\#4DvSl�6å`
4GzUv74�XÁ\sq@c¹zD\^q5C>zD_avºjpw¬xJ_ dUzUv�tÌ]�ceb^]�k@b^c¹zD\^`:q
gÊr�v$zD_av74Dv76å`
4Dv
zUvSdUzUvSl�W³c%4R\^ceq�zDd�;*\uzD_ÄÒ Þ�ã $Aä d R ì 0%f&R ì R
R50 ceq@l d Ò ç ced�;�vSb^bBced�Ò ä d R ì A"\^q N Q g 0 A V gt¹W`TXQvÁ`
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zD_avSdUvÀW¹c%4O\^ceq�zDd+6å`:k@q@lÆl@\*¢,v74DvSq�zQbu`¬]�ceb$XÁ\^q?\#XÁc@6å`
4feÕþ�úhgbÿ�ý 9 ceq@l zD_@\sdNt¡4D`
K?buv�XÁdE;�cedQzD_av74Dv76å`
4Dv
v~�a]�b^k@lavSl÷6.4O`TX zD_avÕ]�`TXQt?c%4R\^dU`:q@dY4Dv�t,`
4DzUvSl°\^q zD_?\^dÁt?c%4Rc%C
4Oc¹t?_
g x._av lav76åcek?buz�Wev74OdO\u`:q«N k@dD\^q5CN�Ò¤Þ�ã $Aä f Ò ä V@d N R ì R50%f�0gV>V t¡4D`gWevSl°zU`×K,v"zD_av�XQ`:dUzO4DvSb^\^c%K�buv�N 07R £×â 0�Q-0 t84O`
K?buv�XÁd�dU`:bLWevSl V�9 6å`:b*³
bu`�;§vSl�K�M>zD_av*]R_a`:\^]�vSd�N�Ò¤Þ�ã $Aä f Ò ä V�d N R ì R50%f&R ì A V ;*\uzD_ 07R ·2â 0�Q-0 t84D`
K�buv�XÁdÍdU`:bLWevSl 9 N�Ò¤Þ�ã $Aä f Ò ä VedN R ì R
R50%f�0gV ceq?l@N R ì R
R50%f&R ì A V ;*\^zD_ 07R A×â 0�Q-0%9 ceq@l­zD_avG]O_@`:\^]�vSd!N�Ò¤Þ�ã $Aä f Ò ä VÊd N R ì 0%f�0gV ceq?l�N R ì 0%f&R ì A V;*\uzD_ 07R ��â 0�Q-0 g�x._@v$W³c%4O\sceq�z�k@dD\^q5C{6 k@b^bace]�]�k84Oce]~MtN�Ò Þ�ã $Aä f Ò ä Ved N d Ò çtf�0gV>V dU`:bLWevSlO?
£$t84O`
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1 2 3 4 5 6 7 8 9 10
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

σ

p(
σ)

Default 
Subproblem accuracy = (0.1,1.0) 
Subproblem accuracy = (0.1,0.5) 
Subproblem accuracy = (0.01, 0.5) 
Subproblem accuracy = (0.001,1.0) 
Subproblem accuracy = (0.001,0.5) 
Full subproblem accuracy <�\LC:k54Dv S g`?�Á f�zUv74Oc¹zD\u`:q t,v74&6å`
4�XÁceq@]�vÕt84O`
Z?buv^6ã`
4ÊzD_av ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�zDdÊlav�t,vSq@l@\^q5CÃ`:q zD_av4Dv��WkavSdUzUvSlÌdOk5K@t84D`
K�buv�X ce]�]�k54Oce]~M

x._@v­\uzUv74Rc¹zD\u`:q	ceq?l�¾�r�* zD\#XQvNt,v74&6ã`
4�XÁceq@]�v­t84D`
Z?buvSd»N	<�\LC:k54DvSd S g`?�ceq@l S g 07R�V \^q@l@\^]�c¹zUvNzD_@c¹z
zD_avplav76 cek@buz�Wev74RdD\u`:q�ceq@l6zD_?c¹z�k@dO\^q5C�Ò9Þ�ã $Aä d=R ì R
R50 N ceq@l]Ò ä dè0gV K,vS_@c�WevpdD\#XÁ\sb^c%4ObLMeg _.v��Wk@\L4O\^q8C6 k@b^b,ce]�]�k54Oce]~MÂz�MWt?\^]�cebsbLM�4DvSdOk@buzDd�\^qÊcQd&XÁcebsbuv74.q�k¡X¶K,v74G`
6�\uzUv74Oc¹zD\u`:q@djK�kazGbu`:q5Cev74\¾�r�* zD\(XQvegBx._av
bu`W`:dUv74�ce]�]�k54Rce]~MÁ]O_a`:\^]�v+N�Ò¤Þ�ã $Aä d=R ì 0gV c¹t@t,vSc%4OdBzU`¶K,v$C:bu`
K?ceb^b#MNbuvSdDdBvWV6]�\uvSq�z�gBx._av$6 k@b^b*³¡ce]�]�k54Rce]~MWev74OdD\^`:qÊv~�¬]�vSbsd.\^qÊzUv74�X6dG`
6Ï\^zUv74Oc¹zD\u`:qÌqWk8XEK�v74Rd 9 K?kazGt?cgMWd2cQ_avSc�W�MÊt84O\^]�v$\^qÊ]�`TXÁt?kazD\^q5CQzD\(XQveg
�GÓ{z c{Ü�å�Û
Õ�0©ã�æ,àeæ�4¤Õ¡ã�Õ¡àlÛr�vNq@`g; zDk54RqÊzU`ÁzD_avºqWk8XQv74R\^]�ceb
c¹t@t84Oce\sdDceb,`
6�zD_av{W³c%4R\u`:k@d$Z?b^zUv74JXÁceq@c%Cev�XQvSq�z2\^dOdDkavSd 9 ceq@l"dUzDc%4Dz;*\uzD_	zD_av»W³cebskavN`
6��3È+ÉËÊ 9 zD_@v+X6c��¬\#X6ceb�z>4Ok?dUz�³�4Dv7C:\u`:q^4DvSb^c��ac¹zD\u`:q	t?c%4Oc
XQv�zUv74Kg�x._av>lav76åcek?buz!W¹ceb^kav�3È+ÉËÊ d 07R
R
R c%C:ce\^q t84D`gW¬\^lavSdÁzD_av@K,vSdUz�4DvSbs\^c%K?\^b^\^z�M�zU`
Cev�zD_av74O;*\uzD_ zD_av"]O_@`:\^]�vÏ�3È+ÉËÊ d�07R
R
R
R-9K?kaz�zD_av	l?\*¢�v74OvSq@]�v	\^d�dDb^\LC:_�z�;2\uzD_ zD_av©W³c%4R\^ceq�zÂk@dD\sq5CK�3È+ÉËÊ d 07R
R-9 ;*_@\^]R_ dU`:bLWevSd 07R £Ã`
6$zD_av0�Q
Q t84D`
K?b^v�XÁd�g�x._av2]R_a`:\^]�vr�3È+ÉËÊ dè0%9 ;*_@\^]R_6c
XQ`:k?q�zDd�zU`>\#XQt,`:dD\^q5C$zD_@v*z>4Ok@dDz�³�4Dv7C:\u`:q�]�`:q@dUz>4Oce\^q�zN cebuzD_a`:k8C:_ºk@dD\sq5C�zD_aveZ?buzUv74�zU`2ce]�]�v�t@zÏqav7;Ã\uzUv74Rc¹zUvSd V \^d�buvSdDd,4DvSbs\^c%K?buvJN 07RTS â 0�Q
QTV g�x._@vSdUv�]�`:q@]�b^k?dD\u`:q@d
c%4Dv�4OvS\^q56å`
4O]�vSl�K�M�zD_av�t,v74&6å`
4�XÁceq?]�vSd�t84D`
Z?buvSd�`
6Ê<�\LC:k54OvSd S g 0
0 ceq@l S g 0�Q g
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Default 
Subproblem accuracy = (0.1,1.0) 
Subproblem accuracy = (0.1,0.5) 
Subproblem accuracy = (0.01, 0.5) 
Subproblem accuracy = (0.001,1.0) 
Subproblem accuracy = (0.001,0.5) 
Full subproblem accuracy <�\LC:k54Dv S g 07R Áp¾�r¼* zD\#XÁvQt�v74�6ã`
4�X6ceq@]�vQt84D`
Z?b^v»6å`
4�zD_av ô?õuöD÷2ø�ù*ú�û W¹c%4O\^ceq�zDd�lav�t,vSq@l?\^q5C�`:q�zD_av4Dv��WkavSdUzUvSlÌdOk5K@t84D`
K�buv�X ce]�]�k54Oce]~M
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Default 
TR relaxation factor = 1 
TR relaxation factor = 100 
TR relaxation factor = 10000 <�\LC:k54Dv S g 0
0 Á f�zUv74Oc¹zD\u`:q t,v74&6å`
4�XÁceq?]�vÊt84D`
Z?buv�6å`
4ÁzD_av ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�zDd6lav�t,vSq@l?\^q5C `:q zD_av

z>4Ok@dDz�³�4Dv7C:\u`:qÀ4DvSbsc��¬c¹zD\u`:q@6åce]�zU`
4
f7q�zUv74OvSdUzD\^q5C:bLM 9 vSq56å`
4O]�\^q8CÆzD_@v�z>4Ok@dUz�³�4Dv7C:\^`:q ]�`:q@dUz>4Oce\sq�z®N-�3È+ÉËÊ d 0gV dUv�v�XÁdÊzU`kK,v�C:bu`
K?cebsbLM

cel5W¹ceq�zDc%Cev�`:k?d§\L6?`:qavJ;*\^dO_avSdÏzU`{4DvSl@k@]�vGzD_av.qWk8XEK,v74Í`
6"Z?b^zUv74ÍvSq�z>4O\^vSd 9 cedB\^dÍdO_a`g;*qQ\sq»<�\LC:k84Dv S g 0�S gr�v qav~�Wz�]�`:q@dD\^lav74QzD_@v"q�k¡XQv74O\^]�ceb�v~¢,vS]�z6`
6�v~�WzUvSq?l@\^q5C�zD_av	lav7Z?q@\uzD\^`:qÃ`
6�Z?b^zUv74QvSq�z>4O\^vSd�K�M
ceb^bu`�;*\^q5CÆzD_av�X zU`´K,vÕk@q@dD\LC:q@vSl�N dUv�v N Q g 0 � V>V g P k54Âv~�Wt,v74O\#XÁvSq�zDdÂdD_a`�;Yc dDb^\LC:_�zDbLM \^q?]~4DvScedUvSl4DvSb^\sc%K?\^b^\uz�MON 07R ?×â 0�Q
Q Wev74OdOk@d 07R º×â 0�Q
QTV ;2\uzD_6cEXQ`Wl@vSdUz�C:ce\^q�\^qQvWV�]�\uvSq@]~M 9 K,`ezD_6\^q�\uzUv74Oc¹zD\u`:q@d§ceq@l
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Default 
TR relaxation factor = 1 
TR relaxation factor = 100 
TR relaxation factor = 10000 <�\LC:k54Dv S g 0�Q Áp¾�r¼* zD\#XÁvQt�v74�6ã`
4�X6ceq@]�vQt84D`
Z?b^v»6å`
4�zD_av ô?õuöD÷2ø�ù*ú�û W¹c%4O\^ceq�zDd�lav�t,vSq@l?\^q5C�`:q�zD_av

z>4Ok@dDz�³�4Dv7C:\u`:qÀ4DvSbsc��¬c¹zD\u`:q@6åce]�zU`
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Default 
TR relaxation factor = 1 
TR relaxation factor = 100 
TR relaxation factor = 10000 <�\LC:k54Dv S g 0�S Á+<�\^b^zUv74ºdD\Lq�vÁt,v74&6å`
4�XÁceq?]�vÁt84D`
Z?b^v»6å`
4ºzD_@v ô?õuöO÷*ø,ù.ú�û W³c%4R\^ceq�zDdNlav�t,vSq@l@\^q8C�`:qÄzD_av

z>4Ok@dDz�³�4Dv7C:\u`:qÀ4DvSbsc��¬c¹zD\u`:q@6åce]�zU`
4
zD\#XQv 9 ced�\^q@l?\^]�c¹zUvSl�\sqO<�\LC:k84DvSd S g 0 �Áceq?l S g 0 AWgÏ<�\LC:k54Dv S g 0 º>dD_a`�;*d�zD_@c¹z�zD_@\^dÌC:ce\^qÂ\^d�`
K@zDce\^qavSlÂc¹z
zD_avº]�`:dDz.`
6Ï\sq@]�b^k@l@\sq5CEXQ`
4Ov�vSq�z>4R\uvSd.\^qÂzD_av¶Z?buzUv74 9 ced*]�ceqtK,v�v~�¬t,vS]�zUvSl
g
f7q `:k54�lav76åcek?buz�W¹c%4O\^ceq�z 9 ;�v	dDvSbuvS]�zUvSl zD_@v"]O_a`:\s]�vµN Q g · V�9 ;*_?\^]O_ ]�ceq÷K,v"dUv�vSq ced6k@dD\sq5C�zD_avZ?buzUv74>vSq�z>4&MµWW\u`:bsc¹zD\u`:qÆzU`�t84DvSdD]~4O\#K�v�zD_av�Z?buzUv74�X6c%4&C:\^q dD\Lq�vegµr�vÌqav7Wev74DzD_avSb^vSdDd>zUvSdUzUvSlkW¹c%4O\^ceq�zDd

k@dD\sq5C�N Q g`£ V N k@dD\^q5C>zD_av$]�k54�4DvSq�z$W¬\u`:b^c¹zD\^`:q�\sq@dUzUvScel V�9 ceq@l¼N Q g`? V N k@dD\^q5C­zD_av�d&X6ceb^buvSdUz�`
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Default 
Signed filter entries <�\LC:k54Dv S g 0 �5Á$f�zUv74Oc¹zD\u`:q�t,v74&6å`
4�XÁceq?]�v­t¡4D`
Z?buv»6ã`
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Default 
Signed filter entries <�\LC:k54Dv S g 0 A�Á×¾�r�* zD\#XQv	t�v74�6ã`
4�X6ceq@]�v"t84O`
Z?buv@6å`
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6�zD_av
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6GzD_avYZ?buzUv74¶X6c%4&C:\^qÄ]�`:q?dUzDceq�z�Ò ` gÊx._av�lav76åcek?buz{W³c%4R\^ceq�z­k@dUvSd[Ò `�déR ì R
R50%9 K?k@z�;§v�ceb^dU`
zUvSdUzUvSl�W¹c%4O\^ceq�zDd\;*\uzD_�Ò `{dèR ì 0%f&R ì R50 ceq@l R ì R
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Default 
Signed filter entries <�\LC:k54Dv S g 0 º�Á×<Ï\sbuzUv74�dO\Lq�v	t,v74&6å`
4�XÁceq?]�v	t84O`
Z?buvt6å`
4ÂzD_av ô?õuöD÷2ø,ù.ú�û W¹c%4O\^ceq�zDd�k?dD\^q5CÆdD\LC:qavSl `
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Current 
Smallest <�\LC:k54Dv S g 0 ·�Áyf�zUv74Oc¹zD\u`:qºt�v74�6ã`
4�X6ceq@]�vBt84D`
Z�buvG6ã`
4ÏzD_av ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�zDd�ce]�]�`
4Ol?\^q5C.zU`2zD_av§]R_a`:\^]�v

`
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K,vSdUz�4DvSbs\^c%K?\^b^\^z�M 9 K?kazºcebsbÍ`ezD_av74N]R_a`:\^]�vSdNdUzD\^b^bÍdU`:b#WevSl 07R £×â 0�Q
Q t84D`
K?b^v�XÁd�g6x._@vQv~�¬]�vSb^b^vSq�z�t,v74&6å`
4>³XÁceq@]�v	`
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4�XÁceq@]�v�t84D`
Z?buvO6å`
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4�X6ceq@]�vÂt84D`
Z?buvO6å`
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Default 
Filter margin = 0.1 
Filter margin = 0.01 
Filter margin = 0.0001 <�\LC:k54Dv S g Q%R Á f�zUv74Oc¹zD\u`:q t,v74&6å`
4�XÁceq?]�vÊt84D`
Z?buv�6å`
4ÁzD_av ô�õuöD÷*ø,ù.ú�û W¹c%4O\^ceq�zDd6lav�t,vSq@l?\^q5C `:q zD_avZ?buzUv74JX6c%4&C:\^qÌ]�`:q@dDzDceq�z
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Default 
Filter margin = 0.1 
Filter margin = 0.01 
Filter margin = 0.0001 <�\LC:k54Dv S g Q-0 Áp¾�r¼* zD\#XÁvQt�v74�6ã`
4�X6ceq@]�vQt84D`
Z?b^v»6å`
4�zD_av ô?õuöD÷2ø�ù*ú�û W¹c%4O\^ceq�zDd�lav�t,vSq@l?\^q5C�`:q�zD_avZ?buzUv74JX6c%4&C:\^qÌ]�`:q@dDzDceq�z
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Default 
Weak acceptance power = 1 
Weak acceptance power = 2 
Weak acceptance power = 3 <�\LC:k54Dv S g Q
Q Á�f�zUv74Rc¹zD\u`:qQt,v74&6å`
4�XÁceq@]�v�t84D`
Z?b^v�6å`
4ÍzD_av ô?õuöD÷2ø�ù*ú�û W¹c%4O\^ceq�zDd�lav�t,vSq@l@\^q5C2`:q>zD_av�z>4O\^ceb

t,`:\^q�z�ce]�]�v�t?zDceq@]�vE4Rk@buv
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Default 
Weak acceptance power = 1 
Weak acceptance power = 2 
Weak acceptance power = 3 <�\LC:k54Dv S g Q
S Áp¾�r¼* zD\#XÁvQt�v74�6ã`
4�X6ceq@]�vQt84D`
Z?b^v»6å`
4�zD_av ô?õuöD÷2ø�ù*ú�û W¹c%4O\^ceq�zDd�lav�t,vSq@l?\^q5C�`:q�zD_av

z>4O\^ceb,t,`:\^q�z.ce]�]�v�t@zDceq@]�vE4Ok@buv
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Õ�Ó Õ Õ Õ Ó
Õ�Ó ÕÐvñ�åÔò¼ñ-ï î Ó
Õ�é Õ Õ Õ Ó
Õ�é ÕÐvñ�åÔò¼ñ-ï@Ü Ö
Õ�é Õ Õ Õ Ö
Õ�é ÕÐvñ�åÔò¼ñ-ïÔÍ Ö
Õ�Ó Õ Õ Õ Ö
Õ�Ó ÕÑÙÐwÐ¢L@ôvGÛÍ Õ Õ e$- Ö éIê Ó�ç�ÕÑÙôVGÛâ�ªrÓ�4�4 Ó$-
èhÖ Õ Õ éIÓ
Õ Ó$-
èté ÕÑÙôVGÛâ�ªrÓ�4Nò Ó$-
èhÖ Õ Õ éIÓ
Õ Ó$-
èté ÕÑÙôVGÛâ�ªrÓ�4@ô Ó$-
èhÖ Õ Õ éIÓ
Õ Ó$-
èté ÕÑÙôVGÛâ�ªrÓ
­=ò Ó$-
èhÖ Õ Õ éIÓ
Õ Ó$-
èté ÕÑÙôVGÛâ�ªrÓ
­4ô e
Õ�Ö Õ Õ è�ç e
Õ�Ö Õå î â�G@ñ+ô é*Õ�Öhê�e Ö Õ Ó é*Õ�Öhê�e Õå î ÆÔâxâtÐrô(ò Ó
Õ$�
Õ�é Öhê éB�hêhê Õ ètéB��ç�Ó ÕåNô\ñØLNÐwã é*ÕhÕ�è Ó
ÕhÕ é*Õ�é - éIÓ
Õ$e Õå�GN­=­4ÑÙã Ó Õ Õ Õ Ó ÕåNãMG4Úä­M4 Ö Õ Õ Õ éIÓ Õ
4 î åNÐwã=ç Ó��
ÕhÕ Ó��
ÕhÕ Õ é Ó��
ÕhÕ Õ
4 î ­4ÑÙôqLNÑ Ö Õ Õ Õ Ö Õ
4 î ­4ÑÙôqLÛå Ó�� Õ Õ Õ Ó�� Õ
4@Ð î ãÒ­^è è Õ Õ Õ è Õ
4@Ð î ãÒ­¥e e Õ Õ Õ e Õ
4@ÐwôÒâ�Ü�6 -�çxé è�ç�ê éBe Õ éIÖhêhê Õ
4^ñ+òáò¼Ðrô\Ü î Ó Õ Õ Õ Ó Õ
4^ñ+òáò¼Ðrô\Ü4Í Ó Õ Õ Õ Ó Õ
4^ñ+òáò¼Ðrô\Ü3L Ó Õ Õ Õ Ó Õ
4^ñ+òáò¼Ðrô\Ü�Ð Ö Õ Õ Õ Ö Õ
4=6�LÛÍ î ã^è Óhê Õ Õ Õ Óhê Õ
4=6�LÛÍ î ã^Ó
Õ êhê Õ Õ Õ êhê Õ
4=6Nª�ÍÝñ-ã Ó Õ Õ Õ Ó Õñ+ï^­4Ð�åNã=Ð3u �
ÕhÕ Õ Õ Õ �
ÕhÕ Õ
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ÕhÕ
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