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.@F�,B�,�7,�a*b�,�81.\a"a*5\F�8\D/Ax b�5h.@F�ckDb�F�.'F�o .@/48 5\sAb�iAsAb�BK.'F�, t�5-F�qr,�8=.-B � 	*2 ��7n7�b�?A,O,��Aid, F(Dlqr,"/:b�B

�j,"F�,6F�, id,�.@b�,�8 s4B%D/Ax .'/h.�7b�,"F�/4.@b(Dm@,�B�,�79,�a b(D5-/]qr,"b�?A5A8D9/ ��?:D�a�? b�F�.�DZ/:Dl/}x .'/48 b�,�B�b(Dl/Ax,��d.'qrik7l,�B �j,"F�,
a�?A5kB�,"/ÂsA/kDnt�5-F�q¼7o .'b F�.@/48:5\q F�,"ik79.\a*,"qr,"/kb=.'/48 tv5\F�a�D/Ax�b�?A,�B�,"b�B b�5¢a*5\/kb�.�DZ/Â,��-s4.�7
/ksAq¼cd,"F�BM5�t�,��4.'q]ik7Z,�BSt�F�5\q ,�.\a�?h5�t�b�?A,Kb �j5ra�79.\B�B�,�B"2TW�?A,Kb�F�.�D/kD/Ax .@/48rb�,�B�b(D/AxrB�,"b�B �E,"F�, B�b(Dn7n7{tv5\F�a*,�8
b�5=cd,r8\D9B9G�5�D/kb�2rWE?A, F�,�B�sk7b�B 5�t�b�?A,rB), a*5-/48|B�,"b 5�t�,��}id,"F(Dqr,"/kb�B .'F�, x�Dm@,"/ Dl/Ë.'iAi{, /48-D�� � �SiAF�,�a�D9B�,�7o
b�?A,OB�.'qr,Oa*5-/}a�7s4B%D5\/4B6a".'/pc{,8:F*.���/ tvF�5\q ,�DZb�?A,"FKB�,"b65�t ,��}id,"F(Dq],"/kb*B"2

� d/4.�7{id5�D/kbEB�?A5\sk7�8 c{,K/A5\b�,�8 F�,"xk.'F�8\D/}xb�?A,6q .'/A/A, FSDl/ �6?kD�a�?],��4.'q]ik7l,�BM.'F�,�B�,�7l,�a b�,�8�2EI�B�,65�t³.
8\D9B9G�5�DZ/kbSb�,�B�b(D/AxOB�,"b³F�,6Pd,�a*b*B³.VB�b�.'/48A.'F�8,��Aid,"F(Dqr,"/:b�.�7Ai}F�5Aa*,�8 s}F�,\f ��?A,"F�,�.\B�b�?A,jb�?A,"5\F�o.�7�75���B�b�F�.�DZ/kD/Ax
.'/48¼b�,�B�b(D/AxB�,"b�B³b�5 ?4.�m@,6a*5\qrqr5\/ ,�7,"qr,"/kb�B"2 WE?kD9B B�sAx\x\,�B�b*B�b�?4.@bS5\sAF qr,�.\B)sAF�,�8x\,"/A,"F*.�7nD#��.'b�DZ5-/ ,"F�F�5-F�B
q¼Dx\?kb�cd, ?kDx\?A,"F�b�?4.'/ b�?A5kB), 5\cAb�.�D/A,�8 DZt �j, .�7n795��j,�8 b�F*.�D/kDl/}x].'/48 b�, B)b(D/}x]B�,"b�BEb�?4.'b6.'F�, /A5\b68\D9B9G�5�D/kb
.'/48h?A,"/4a*,a*5\F�F�,�B�id5-/48hqr5\F�, ,��4.-a*b(7Zohb�5rb�?A, b�?A,"5\F�o-2
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(4,2) discriminator

�

PwDx\sAF�, e �KX�,�B�sk7Zb*BK5\cAb�.�D/A,�8 tv5\F . � _�e�	K8\D9B�a*F(Dq¼D/4.'b�5\F�2OWE?A,¼b �j5psAiAid,"F67�D/A,�B B�?A5�� b�?A,b�?A,"5\F�,"b(D9a".�7
cd5\sA/48ABE5'tS,��-s4.'b(D5\/4BE_ .@/48p[ F�,�B�id,�a*b(Dm\,�7o-f«.\B�B�sAq DZ/Ax ��HE8\Dq � 	 L � HE8\Dq � 	��\t�5\F6,�.\a�?pm'.�7sA,V5�t
b�?A,�cd5\sA/48 5\/ � � 	 � D9BTB�?A5���/w2�W�?A,M7nD/A,
�jDlb�?rid5�Dl/:b�BSq .'F�z\,�8 s4B%Dl/Ax�
$5 �kB)?A5��KBSb�?A,
�j5\F�B)bTqr,�.\B�sAF�,�8
x\,"/A,"F�.�7nD ��.'b(D5\/Ë,"F�F�5\F�f .'/48�b�?A, d/4.�7S7nDl/},hB�?}5��KB b�?A,h.�m@,"F�.'x-,]x\,"/A,"F�.�7nD ��.'b(D5\/Ë, F�F�5\F .�7Z5-/Ax �jDb�?Ë,"F�F�5\F
c4.'F�B6B�?A5��jD/Ax]b�?A,OB�b*.'/48A.'F�8p8:,"m\D9.'b(D5\/w2

PwDx\sAF�,�B1eAf��AfV_4f [Af�	 f .�/48 ��B�?A5�� b�?A,�F�,�B�sk7b�Bp5\cAb�.�DZ/A,�8Äs4B%D/Ax . � _�e�	p8\DlB�a*F(Dq¼DZ/4.@b�5\F�f . � _©_ 	
8\D9B�a*F(Dq¼D/4.@b�5\F�f . � _Ï[ 	O8\DlB�a*F(Dq¼D/4.'b�5\F�fT.1F�.\8\D9.�7Ec4.\B%D9B tvsA/4a*b(D5\/©/A,"b �j5\F�z"�jDb�?ÂY�[ �j,�DZx-?kb�B"f .>F�.\8\D9.�7
c4.\B%D9B tvsA/4a*b(D5\/©/A,"b �j5-F�z �jDZb�? �  �j,�Dx\?kb�B fM.'/48©. F�.\8\D9.�7Ec4.\B%D9B tvsA/4a*b(Dl5\/©/A, b �j5\F�z"�jDb�?ÄY�e$	 �j,�Dx\?kb�B
F�,�B�id,�a*b(Dm\,�7o\2

��,"F�?4.'i4Brb�?A,1qr5:B�b Dqrid5\F�b*.'/kb 5\c4B�,"F�m@.'b(D5\/Êb�?4.@b a".'/Êcd,1q .\8:,1?A,"F�,pDlB]b�?4.'b b�?A, tvsk7n7Zo iAF�5�m\,�8
cd5\sA/48h5�tS,��-s4.'b(D5\/ _¼D/ t%.\a*b�5�m\,"F�,�B�b(Dq .'b�,�Bjcd5\b�? b�?A,V,��Aid,�a*b�,�8 .'/48 �j5-F�B�bKa".\B�,Vx\,"/A,"F�.�7nD���.'b(D5\/p,"F�F�5\F
D/ b�?A,�B�,1a".-B�,�B cko .ËB%Dx\/kD��a .'/kb t%.\a*b�5\F�2 ��7b�?A5\sAx\?¢b�?kD9B cd5\sA/48ËD�B].�x\F�,�.'b DqriAF�5�m\,"qr,"/kb]5\/ b�?A5kB�,
b(o:ikDla".�7�7o ,"/da*5\sA/:b�,"F�,�8ps4B Dl/Ax b�?A, ,�.'F�7nDl, F6b�?A,"5\F�D,�B"fdDb�B�b(Dn7n7�iAF�5�m\D98 ,�BKB%Dlx\/kD�«a".@/kb65�m\,"F�,�B�b(Dq .'b�,�B 2 ��C65\b�,
?A5��j,"m\,"F6b�?4.'b��E, q¼s4B�bKcd,a".@sAb(D5\s4BMD/>8:F�.��jD/Ax b�?A,�79.@b�b�,"F a*5\/4a�7sdB%Dl5\/wfdt�5-F6F�,�.-B�5\/4BK8\DlB�a*s4B�B�,�8]D/1b�?A,
/A,��}bKB),�a*b(D5\/w2 	

WE?A,ra*5\/'G�,�a*b�sAF�,�8 cd5\sA/48 5�tE,��-s4.'b(D5\/ [p.'iAid,�.'F�B�b�5pcd, qr5\F�, F�,�.�7nD9B�b�D9a'2 R /=t .\a*bVb�?kD9B�cd5\sA/48|.�79B�5
cd5\sA/48AB b�?A, �j5\F�B)b qr,�.\B�sAF�,�8>x\,"/A,"F�.�7nD ��.'b(D5\/�,"F�F�5\F�B6D/Ë.�7n7Mb�?A, ,��Ai{,"F�Dq],"/kb*B a*5\/48:sda*b�,�8 �jDlb�? 5\/k7lo�.
m\,"F�oËtv, � ,��da*,"iAb(D5\/4B B�s4a�?Â.\B"fTtv5\F ,��4.@qrik7Z,\fMDZ/ {x\sAF�,©Y\Y D/Â.'iAi{,"/d8-D�� � 2 U�Dm@,"/Êb�?4.'b�f6.\Br/A5\b�,�8
.'cd5�m\,\fE5\sAFh/A,"b �E5\F�z Bha".'/A/A5-b D/ x\,"/A,"F�.�7 cd,1,��}id,�a*b�,�8¢b�5Ïid,"F(tv5\F�q .\B �j,�7n7 .\B]b�?A,>0E.�o\,�B]5\iAb(Dqh.�7
a�79.\B�B%D��a".'b(D5\/h.�7x\5\F�DZb�?Aq1f .'/48].�79B�5 a*5\/4B%D�8 ,"F(Dl/}x B�5\qr,65\b�?A,"FSt .\a*b�5\F*B"f 8\DlB�a*s4B�B�,�8 cd,�7l5��Ofkb�?4.'bS7,�.\8 s4B b�5
,��}id,�a*bMb�?4.@bM5-sAFMqr,�.-B�sAF�,�8 x-,"/A,"F�.�7nD ��.'b(D5\/],"F�F�5\F�Bj.'F�, �j5\F�B�,Kb�?4.'/ �j5\sk798rcd,65\cAb�.�DZ/A,�8¼D t �j,��j,"F�,�.'ck79,
b�5]q .@b�a�? b�?A,a*5\/48\Db(D5\/4B�F�,��-skDF�,�8 c:ohb�?A,Ob�?A,"5\F�o-f �j,a*5\/'G�,�a*b�sAF�, b�?4.'bEDnt�Db��j,"F�, id5kB�B%Dck7, b�5
q .'b*a)?1,��4.\a*b(7o b�?A, F�,��-skDF�,�8=a*5\/48\D9b(D5\/4B�b�?A,"/1b�?A, �E5\F�B�b6q],�.\B�sAF�,�8 x\,"/A,"F�.�7�D ��.'b(D5\/1,"F�F�5-F�B�q¼Dx\?kb�.�7lB)5
cd,Vcd5-sA/}8:,�8 ckoh,��-s4.'b�D5\/1[D/=b�?A,�Dl/dB�b�.@/4a*,�B�B�b�s48\Dl,�8�2
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(4,5) discriminator
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(4,4) discriminator

PwDx\sAF�, � �MXE,�B�sk7b�BE5-cAb�.�D/A,�8rtv5\FK. � _©_ 	E8\D9B�a*F(Dq¼D/4.'b�5\F�2MWE?A,Vik75\b�B6.'F�,O.-B�8:,�B�a*F(Dcd,�8]Dl/ dx\sAF�,OeA2

PwDx\sAF�, _S�MXE,�B�sk7b�BE5-cAb�.�D/A,�8rtv5\FK. � _�[�	E8\D9B�a*F(Dq¼D/4.'b�5\F�2MWE?A,Vik75\b�B6.'F�,O.-B�8:,�B�a*F(Dcd,�8]Dl/ dx\sAF�,OeA2
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Radial basis function network with 70 weights
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Radial basis function network with 15 weights

PwDx\sAF�,O[ � XE,�B)sk7Zb*Bj5\cAb*.�D/A,�8 tv5\F6. F�.-8\Dl.�7gc4.\B D9BTt�s}/4a b(D5-/ /},"b �j5-F�z �jDb�? Y�[��E,�Dx\?kb*B"2jWE?A,Vik75\b�B�.'F�,O.\B
8:,�B�a*F(Dcd,�8rDl/ {x\sAF�,eA2

PwDx\sAF�,
	 � XE,�B)sk7Zb*Bj5\cAb*.�D/A,�8 tv5\F6. F�.-8\Dl.�7gc4.\B D9BTt�s}/4a b(D5-/ /},"b �j5-F�z �jDb�? � ��E,�Dx\?kb*B"2jWE?A,Vik75\b�B�.'F�,O.\B
8:,�B�a*F(Dcd,�8rDl/ {x\sAF�,eA2
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Radial basis function network with 126 weights

PwDx\sAF�,1� ��XE,�B�sk7b�BK5\cAb*.�D/A,�8 t�5\FO. F�.\8\D9.�7Sc4.-B%D9B�t�sA/da*b�D5\/>/},"b �j5\F�z �jDb�?�Y�e$	 �j,�DZx-?kb�B"2WE?A,¼ik75\b*B .'F�,
.\B68:,�B�a*F(Dcd,�8rD/ {x\sAF�,Oe}2

�VB�. F�,�B�sk7b65�t b�?A,OB)id,�a�D �a .\B�B�sAqriAb�D5\/4BMDl/km\5�7lm@,�8�f�b�?A, b�?A,"5\F�op8:,�B�a*F(Dcd,�8]D/ B�,�a*b(Dl5\/ er.'iAid,�.'F�B�b�5]cd,
�-skDZb�,j8\D2�pa*sk79b�b�5�DZ/kb�,"F�iAF�,"bwD/ .'/koVb�F�sk7o iAF�.-a*b(D9a".�74B�,"/dB�,-2 R%/i4.'F�b�Dla*sk79.'F�f-b�?A,St%.-a*b�b�?4.'b �j,Mq¼s4B�bS.\B�B)sAqr,
b�?4.'b¼b�?A, a�7l.\B�B%D�d,"F DZq]ik7, qr,"/:b�B¼.>0E.�o@,�B5\iAb(Dq .�7�a�7�.\B�B%D��a .'b(D5\/�.�7lx\5\F(Db�?Aq .�t�b�,"F¼b�F�.�D/kD/Ax4fMb�?4.'b¼b�?A,
.�m@.�Dn7l.@ck7Z,¼,��d.'qrik7,�B .'F�,¼/A5�D�B�, t�F�,",\f�.@/48=b�?4.@b ��HE8\Dq � 	jD9BKz:/A5���/�.'F�, .�7n7 B%Dx\/kD�«a".'/kb B�?A5-F�b�a*5\q¼D/AxkB
5�t b�?A, iAF�,�B�,"/kb�b�?A,"5\F�o\fd.'/48pB)?A5\sk798hcd,O.\8A8:F�,�B�B�,�8�2

WE?A, dF�B�b 5�tVb�?A,�B�,=.\B�B�sAqriAb(D5\/4B���.-B¼qr,"/kb(D5\/A,�8Ï.@cd5�m@,��]DbDlB¼sA/k7nDlz\,�79o|Dl/ iAF�.-a*b(D9a*, b�?4.'bDZb �EDn7 76c{,
id5kB�B DZck7,Ob�5rDZq]ik7, qr,"/:bK,��d.\a*b(7opb�?A, 0E.�o\,�B�5\iAb(Dqh.�7Sa�7�.\B�B D�«a".'b(D5-/>.�7x-5\F(Db�?Aq§B�b�s48\Dl,�8=cko13�.'s4B�B%7l, F

�*Y�^-^'_ 	*2³R / 5\sAFE,��Aid,"F(Dqr,"/kb*B �j,�?4.�m@,V.'b�b�,"qriAb�,�8rb�5rB�5�7m@,�b�?kD9BTiAF�5\ck7Z,"q f}.'/48rb�5 s4B�,V.'/ .'iAiAF�5:.\a�?
qr5\F�,�B%Dq¼Dn79.'FSb�5 b�?4.'b³x-,"/A,"F�.�7n7Zos4B�,�8 Dl/ iAF�.-a*b(D9a*,-f:ckoOs4B%D/Ax .VB�b�.@/48A.'F�8O,"F�F�5\FSq¼D/kDZq D#��.@b(D5\/¼b�,�a�?A/:D �-sA,-2
�VBE.'F�x\sA,�8h.'cd5�m\,\f��j,Va*5\/4B),��\sA,"/kb(7or,��}id,�a bE5\sAFEqr,�.\B�sAF�,�8rx-, /},"F�.�7 D���.@b(D5\/hid, F(tv5\F�q .'/4a*,�BMb�5 cd, �j5\F*B�,
D/px\,"/A,"F�.�7gb�?4.'/pb�?A5kB�,Vb�?4.@bKa*5\sk798hcd, 5\cAb*.�D/A,�8 s4B Dl/Ax]b�?A,O0E.�o@,�B�5\iAb(Dq .�7�a�7�.\B�B D�«a".'b(D5-/1.�7lx\5\F(Db�?Aq12

WE?A,�.\B�B�sAqriAb�DZ5-/ b�?4.'b=8A.'b�.�D9B]/A5�D9B�,=t�F�,",pD9B]q]5\F�, iAF�5-ck7Z, q .'b(D9a'2 R%b]D9B]?kDx\?k7lo¢sA/:7 Dlz\,�79o¢b�5Ïcd,
. t�sk7n7oÊm'.�7�D�8Ä.\B�B�sAqriAb�D5\/ÊDl/Äi}F�.\a*b(D9a ,\2 J m@,"/ÊD/Âb�?A, a".\B�,|5�t b�?A, 8A.'b�.Ïs4B�,�8�D/ b�?A,|,��}id, F(Dlqr,"/:b�B
8:,�B�a*F(Dcd,�8Ê?A,"F�,�D9/wf ��?kD9a�? ��.\B a*5�7n7,�a b�,�8 �jDlb�? B%Dlx\/kD�«a".@/-b=a".'F�,\f�Db]DlB sA/k7nDlz\,�79o¢b�5�cd,|.�a*5\qrik7l,"b�,�7lo
m@.�7�D98 .\B�B�sAqriAb(D5\/ � ��,"b�,"F�B�5\/=.'/48 0E.'F�/A,"o �*Y�^\[\e�	E.'/48 C�5��j79.'/ �*Y�^\^'_ 	 	 2�365��j,"m\,"F�fA. B%Dqrik7,6D/kb�skDlb�Dm\,
.'F�x-sAqr,"/kb]F�,"xk.'F*8\DZ/Ax©b�?kD9B iAF�5\ck7,"q DlB .\Btv5�7n75���B1�1Dnt �j,1q .'z\,=b�?A, .\B�B)sAqriAb(D5\/ ��?A,"/ÏDb D9Br/A5\b D/
t .\a*b6b�?A,¼a".\B�, �j,¼.'F�,�7nDz@,�7o b�5 5�m@,"F dbKb�?A,8A.'b*.].'/48=a*5-/4B�,��\sA,"/kb(7o]Dl/da*F�,�.\B�, b�?A,Ox\,"/A, F�.�7 D���.'b�D5\/=,"F�F�5\F
5\cAb�.�DZ/A,�8�2

�VBT. F�,�B�sk7b 5'twb�?A,�B�,�b �j5¼a*5\/4B%D98:,"F�.'b(D5\/4B �j,Ka".'/rb�?A,"F�,�tv5\F�,�,��}id,�a*bTb�?4.'bTb�?A,K.\a*b�s4.�7dx\,"/A,"F�.�7nD ��.'b(D5\/
,"F�F�5-F�B³qr,�.\B�sAF�,�8 .'F�, �j5\F*B�,�b�?4.'/ b�?A5:B�,�b�?4.'b �M5\sk798¼cd,�5\cAb�.�D/A,�8¼s4B%D/Ax.O0E.�o@,�B³5-iAb(Dq .�7{a�7�.\B�B%D��a .'b(D5\/
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(4,4) discriminator
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(4,2) discriminator
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Radial basis function network with 15 weights
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Radial basis function network with 126 weights
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Radial basis function network with 70 weights
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