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! NewCodeBlock "S-bit parity - WNFit in Fortram Model (s-3-L}";

- » N 2 Function NNFit (NS=[5-3-1], TF=[1,4], DN=[0,0], NC=2, CI=2);
@1 - 5bit parity - M. 3 Data; //ilEEHRE
4x1=(01,0,1,090,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1]
5 x2 = [0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1] >
€ x3 = [0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1,0,0,0,0,1,1,1,1] ;
7 x4 = [0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1];
8 x5 = [0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1];
$ys=(0,1,1,0,1,0,0,1,1,0,0,1,0,1,1,0,1,0,0,1,0,1,1,0,0,1,1,0,1,0,0,1] 7
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1 ~
2’/‘!5.&(“-[5—3-1], TF=[1,4], DN=[1,1], NC=2, CT=1, Code=Z);

3 Algorithm = UGO1([30]:

4 Parameter p(27);

5 Variable x1, x2, x3, x4, x5, y;

€ Function y = 0+((plé*(1/(l+exp(-(pl* ((-1)+(1-(-1))*(x1-0)/(1-0))+p4* ((-1)+(1-(-1))*(x2-0)/(1-0) ) +p7*
P ((-1)+(1-(-1))*(x3-0)/(1-0)) +pl0* ((-1)+(1-(-1)) * (x4-0)/ (1-0) ) +p13* ((-1) +(1-(-1)) * (x5-0) / (1-0) ) +p24) )
EP ))+pl7* (1/ (1+exp (- (P2* ((-1)+(1-(-1)) * (x1-0) / (1-0) ) +PS* ((-1) +(1-(-1)) * (x2-0) / (1-0) ) +p&* ((-1) +(1-(-1))
EP *(x3-0)/(1-0))+pll* ((-1)+(1-(-1))*(x4-0)/(1-0) ) +pl4* ((-1)+(1-(-1)) * (x5-0)/(1-0)) +p25))))+pl8* (1/ (1+
£P exp (- (p3* ((-1)+(1-(-1)) * (x1-0)/ (1-0) ) +p&* ((-1) +(1-(-1)) * (x2-0) / (1-0) ) +p9* ((-1) +(1-(-1)) * (x3-0) / (1-0)
EP )+pl2* ((-1)+(1-(-1)) * (x4-0) / (1-0) ) +p15* ((-1) +(1-(-1) ) * (x5-0) / (1-0) ) +p2€) ) ) ) +p27+p19* ( (-1) +(1-(-1) ) *(
£9 x1-0)/(1-0) ) +p20* ((-1)+(1-(-1)) * (x2-0) / (1-0) ) +p21* ((-1) +(1-(-1) ) * (x3-0) / (1-0) ) +p22* ( (-1) +(1-(-1) ) *(
£9 x4-0)/(1-0))+p23* ((-1)+(1-(-1)) * (x5-0) / (1-0)) ) - (-1) ) * (1-0) / (1-(-1)) ;

7 Data; //y/EE&sS
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UEEDS ¥ | 12 |//NNFit (NS=[5-3-1], TF=[1,4], DN=[0,0], NC=2, CT=2, Code);
()1 - 5-bit parity - WF. . 13 Algorithm = UGO1[30];
©2 - 5bit parity - HNF. .. 14 Parameter p(27):
15 Variable x1, x2, x3, x4, x5, y[OutPut]:
16 w [Fortran]:
17 Function TFH(v) !Sigmoid (REEHBREH
18 real*s v
19 TFH = 1/ (l+exp(-v))
20 end function

22 Function TFO(v) 'Linear (MiHEHBRELH)
23 real's v
24 TFO = v
25 end function

27 Subroutine MainModel

28 integer i

29 real*8 xxl, xx2, xx3, xx4, xx5, sll, hll, sl2, hl2, 3513

30 real*8 hl3, s21, h2l o
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(1 - CodeBlock [2] 26 DataFileweight = [1,0];
(@2 - CodeBlock [6] 30 Function NNFit(NS=[1-2-1], TF=[1,1], DN=[1,1], NC=2, CT=1);
[E3 - CodeBlock [2] 31 Data; //¥/éE8t#E
@4 - CodeBlock [5] 32 x = [1.66e+04,1.686+04,1.70e+04,1.71e+04,1.73+04, 1. T4e+04, 1. 766+04, 1. T7e+04, 1. 796+04, 1. 80e+04, 1.826+04, 1.8
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36 y = [-4.68594,-14.76212,-5.01233,-1.82324,-1.02512, -0. 645, -0.323,-0.129,-0.12, -0.271, 0. 0862, -0.155,0.162,-0
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[E)1 - CodeBlock [2]
[E2 - codeBlock [6]
[E)3 - CodeBlock [2]
[E)4 - CodeBlock [5]
[E)5 - HHFit in Quick M. ..
[E)6 - Reg 5 - WWFit in...
[E) 7 - CodeBlock [4]

BS — CodeBlock [4]
EB = CodeBlock [3]

[E) 10 - CodeBlock [4]
[E) 11 - CodeBlock [4]
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R=0.998; Adj. R"2=0.9958; DC=0.996; SSE=1.709; RMSE=0.1732

FEEPFH(SSE) : 1. 70919743922953 ~
19752 (FMSE) : 0. 1731644304868721

{EEFEH(R): 0.997983417519717

BERIZFH(R2): 0.995970901644334

fZ2IERFEFA (Adj. R'2): 0.99582167577931

FRSERSN(DC) | 0. 995965705158429

F&iit (F-Statistic): 8.41041888574508
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38 NewCodeBlock "xor - NNFit in Quick Model (2-1-1)";

39 Function NNFit (NS=[2-1-1], TF=[1l,4], DN=[0,0], NC=2, CI=1);
40 Data; //pl&F#E

41 x1 = [0,0,1,1];

42 x2 = [0,1,0,1];

43y=1[0,1,1,0];

44

45

-
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NNFit(NS=[1-3-1], TF=[1,1], DN=[1,1], NC=1, CT=1, Code=1, DC=[]);

Horp & L EAHE:
1) NS=[1-3-1]: NS H“Network Structure”, “1-3-1"FR2E=Z4H: WNE, &M

AT (CAAEE) ; —MREE, =G MR, §—Mahar s (AR

ZE) , WK26.14.

F<26.14 “1-3-1" 1 22 R 48 45 44
#: NS=[2-1-1]: ZAHEENHMAE, —MaSESLIANT A, —MHRZRERHIHEE.

F26.15 “2-1-1" 420 W 45 5 44
fil: NS=[5-6-3-2]: HAEHEERRANZ, WANREE, A A0 5A6F3, A
AR R 4 HE
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Inputs Cutputs
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26.16 “5-6-3-2" 1122 X 2% 45 1)

TF=[1,4], TFH “Transfer Function”, tHFRZ A% K%L (Activate Function) , £ix
FRE R R R, SERTHIE26.2, ANRIECT0T R A R A
1: Sigmoidk#%; 2: Tanhek#; 3: Gaussian&%L; 4: Lineartk#%1; 5: Threshold Linear
pK%; 6: Bipolar Linearsfi%l; 7: ReLUM%L.
AR, BUSREBIUFET RS ENRHE, MANZEZEA .
f: NS=[2-1-1], TF=[1,2]: — 2450, Ba& B E0E Sigmoid, it E R4 E N
Tanh;
fil: NS=[5-6-3-2], TF=[1,2,4]: WUE&5H, FE&ELE R )ySigmoidisi %y, & /=2
R BONTanh R 8, Al 2 5 e ek i Linear R 2
DN=[1,1]: DNZE#E“Data Nomalization”, ##i¥)—4t, [OHNERFHE, “U"FR
AR —1k, “O" W FRIRAE — 1k, EPEREFE IR EEE UL X TR, 58—k,
WAEIE 2 B ARV, 1) X TRt )=, 5% =5 ek O Linear 5
ReLUR}, JFAlEFEAEML, HeNAbZid stk . ASFlH 28 e 5o B —14k
B va

< Sigmoid: [0.1,0.9];
Tanh: [-0.9,0.9];
Gauissian: [0.1,0.9];
Linear: [-1,1];
Threshold Linear: [0.1,0.9];
Bipolar Linear: [-0.9, 0.9];

< RelU: [0.1,1.0];
NC=2: NC#5“Network Connection”, BUE 1842, "1"X3R £ Z A FT M %%, 2 HKE26.3, "2
REZE2mET, WK26.4;
CT=1: CTHP AR AL: 1. Py (Quick Model) , 2: FortrangfEfi
A0S, 3: PascalfmfEfizfUiY, 4: BasicmfefR Ui,
Code=1: =AM A: 1. KB, 2. W GEAD B, 3. Besid;
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Function NNFit(NS=[2-1-1], TF=[1,1], DN=[1,1], NC=2, CT=1, Code=1);
Data;

KTy (FRis=0
R

Algorithm = UGO1[30];
Constant

Minx1 = MinVariable(x1), Maxx1 = MaxVariable(x1),

Minx2 = MinVariable(x2), Maxx2 = MaxVariable(x2),

Miny = MinVariable(y), Maxy = MaxVariable(y);
Parameter p(7);
Variable x1, X2, y;
Function y = miny+((1/(1+exp(-(p3*(1/(1+exp(-(p1*((-1)+(1-(-1))*(x1-
minx1)/(maxx1-minx1))+p2*((-1)+(1-(-1))*(x2-minx2)/(maxx2-
minx2))+p6))))+p7+p4*((-1)+(1-(-1))*(x1-minx1)/(maxx1-minx1))+p5*((-1)+(1-(-
1))*(x2-minx2)/(maxx2-minx2))))))-0.1)*(maxy-miny)/(0.9-0.1);
Data;

e

Algorithm = UGO1[30];
Constant
RMin =-1.0, RMax = 1.0,
SMin = 0.1, SMax = 0.9,
Minx1 = MinVariable(x1), Maxx1 = MaxVariable(x1),
Minx2 = MinVariable(x2), Maxx2 = MaxVariable(x2),
Miny = MinVariable(y), Maxy = MaxVariable(y);
ConstStr
TFH(v) = 1/(1+exp(-v)),
TFO(v) = 1/(1+exp(-v)),
xx1 = RMin+(RMax-RMin)*(x1-Minx1)/(Maxx1-Minx1),
xx2 = RMin+(RMax-RMin)*(x2-Minx2)/(Maxx2-Minx2),
5§11 = pl*xx1+p2*xx2+p6,
h1l = TFH(s11),
§21 = p3*h11+p7+p4*xx1+p5*xx2,
h21 = TFO(s21);
Parameter p(7);
Variable x1, x2, y;
Function y = Miny+(h21-SMin)*(Maxy-Miny)/(SMax-SMin);
Data;

7) DC=[N3L1-N3L2]: DC=DisConnection: A [FZT mi 2 iEH:; N3L1-N3L2: NE/RT
Mo LERE, “NLUHRHE = (WREMAED B=A 6, “N3L2Y, B = GE—
Badr 2 5 =80 A

8) Importance: J&EBHTHIANK T EEM S, (N2 CKT—PMEZE) B

AP S, IR AT LEBEE R Mgl AR E=MER: —HRARELE
A, MathMLEX FiLatexfE .
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@ NNFit - [C\MyApp\1stOpt 10.0\Examples\Toolbox Examples\NNFit Examples\xor.nff] - [} X
NERGEHRE 2 0 @ =] k. x
FNE FIRE IR #FIRE fEEIL XA
TEi: 2 v
SHEH WERERH | IEHE
[J#ig3—1k kR
REE: Bias
WEE WS RES | 25NN
No.1 1 Sigmoid V7 4 N1L1-N1L3
M B N2LT-N1L3
M B B1-N1L2
M 7:B2N1L3
2 + — 'R ? Inputs Outputs
L= -
B
FHEAE: | Linear ~ ..
KEaTEs
[#rgia—ik & aX=
: & EsIHIMathMLIEES
2% £B&S INNFil[NS [2-1-1]. TF=[1.4]. DN=[0,0], NC=2, CT=1) & ElHLatexttB
s =[2-1-1]. TF=[1.4]. DN=[0,0]. NC=2, CT=1); ate:
EFF P EII% - 1

PE26.17 XOR Wl :  “2-1-1"FH125 WX 2% 45 1)
WKE26.17, 054 : NNFit(NS=[2-1-1], TF=[1,4], DN=[0,0], NC=2, CT=1);
> B AXFIEA:
y = p3*(1L/(1+exp(-(p1*x1+p2*x2+p6))))+p7+pd*x1+p5*x2;

< HiilyMathML: MathML =0 AT BAgiWord #8484 5 27300, R aT DLE #5605
WordSCR - BCA AT g 1) 2 sUE
1
y_p3~<1+eXp(_(P1 “X1 T P2 Xy +p6)))+p7+p4'x1+p5'x2
< Bl ALatexEl: HEA M Latextg =, B R N AR, BIRZELWN

ulh AT 58 R TE AR, .
https://www.latexlive.com , ZlIG 221X £ sk AH N AL B R AT 3R 1505 36 A 20

https://quicklatex.com , https://latex.codecogs.com ,

O @ ssuectREsaEs x| + - o X
« O &) https//www.latexlive.com o3 A W ® & 1= d 2
{y = p_{3} ‘cdot \left( “frac{l}{l + {\mathrm{e} ‘mathrm{x} ‘\mathrm{p}} \left( - ‘\left( | - Q
L 4
=
t S
® a
’ o7
+
© Kﬁﬂjgﬁﬁ Output
! +pr+ - -
y="rs3- P7+Dp4-T1
1+ exp(—(p1 - 1 + p2 - 2 + ps)) @

&(26.18 Latex A I\ B
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https://quicklatex.com，https:/latex.codecogs.com，https:/www.latexlive.com
https://quicklatex.com，https:/latex.codecogs.com，https:/www.latexlive.com

26.5 BN

REIL. FREERE

s, —AEZEADRAE, HAARURK, Ed e Mg ETME .

%26.1 FUIHHE

-40,-39,-38,-37,-36,-35,-34,-33,-32,-31,-30,-29,-28,-27,-26,-25,-24,-23,-22,-21,-20,-19,-18,-17,-16,-15,-14,-
13,-12,-11,-10,-9,-8,-7,-6,-5,-4,-3,-2,-
1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,
38,39

242.1186,242.7174,239.5974,236.1497,241.2914,243.7892,244.7427,237.2906,239.8566,236.1128,233.345
9,235.1544,233.2103,235.4884,230.7748,237.7389,237.0666,242.9973,241.4185,243.022,251.0804,255.72,
257.3275,255.2987,257.2623,259.7563,260.1721,261.7386,262.4231,269.2953,266.7079,263.9616,263.291
3,267.5524,266.5403,272.3949,266.5601,265.9458,269.3813,269.7026,276.3673,277.9156,274.8442,274.4

397,274.654,277.0243,277.7825,278.8895,280.7603,281.655,279.3137,278.8639,277.4572,275.9028,274.0

923,273.4314,263.0251,255.0052,254.0972,255.0551,243.9512,236.6583,244.1018,240.4926,245.8669,239
.2998,233.2845,234.9251,246.9335,231.857,238.8566,234.9202,232.5618,242.4568,237.2969,235.6021,24

6.2383,240.7228,256.4141,243.881

285

275 ® (P(Zx)dp CQ%%b

265

> 255 CPO (V<) ()

@ ]
25 | o ap 00® o ©

235 | © Coge® ° £ P )
®

225

’26.19 4 ML & =1 EdE K
MR FR s Ry “1-3-17 K “1-5-17 , HIAZ)Z R ErSN, wk26.20f1126.21

Bias

Inputs Outputs

K|26.20 ZGIFZ MBS “1-3-1745H)
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Bias

Inputs

Outputs

Kl26.21 ZEIFAEMLEIE: “1-5-1"45H1)

(AT

Function NNFit(NS=[1-3-1], TF=[1,4], DN=[1,1], NC=2, CT=2, Code=1);
//NNFit(NS=[1-5-1], TF=[1,4], DN=[1,1], NC=2, CT=2, Code=1);

Data;

//1-3-14544
//1-5-145#

x=-40,-39,-38,-37,-36,-35,-34,-33,-32,-31,-30,-29,-28,-27,-26,-25,-24,-23,-22,-21,-20,-19,-18,-17,-16,-15,-14,-
13,-12,-11,-10,-9,-8,-7,-6,-5,-4,-3,-2,-
1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38
39;
y=242.1186,242.7174,239.5974,236.1497,241.2914,243.7892,244.7427,237.2906,239.8566,236.1128,233.345
9,235.1544,233.2103,235.4884,230.7748,237.7389,237.0666,242.9973,241.4185,243.022,251.0804,255.72,25
7.3275,255.2987,257.2623,259.7563,260.1721,261.7386,262.4231,269.2953,266.7079,263.9616,263.2913,26
7.5524,266.5403,272.3949,266.5601,265.9458,269.3813,269.7026,276.3673,277.9156,274.8442,274.4397,27
4.654,277.0243,277.7825,278.8895,280.7603,281.655,279.3137,278.8639,277.4572,275.9028,274.0923,273.4
314,263.0251,255.0052,254.0972,255.0551,243.9512,236.6583,244.1018,240.4926,245.8669,239.2998,233.2
845,234.9251,246.9335,231.857,238.8566,234.9202,232.5618,242.4568,237.2969,235.6021,246.2383,240.72

28,256.4141,243.881;

TGS

“1-3-17 45ty

“1.5.1” %1@

% 7577 FI(SSE): 931.576981042265

Y75 7 (RMSE): 3.41243494634378
#H% 2 B(R): 0.976919416755453

H% 22 ¥ J7 (R12): 0.954371546833814
f&1ERF-J5 (Adj. RA2): 0.95318639220612

T 7€ % %1(DC): 0.954371546833813

77 Z¥(Chi-Square): 1.88285736536113
F4L 1t (F-Statistic): 144.321432066418

SH A

pl -34.2404429558967
p2 -14.102131295434
p3  85.7432968746746
p4 0.64780810410262
p5 2.55067090259566
p6 0.515330123269865
p7 1.47347827445446

% 731 J7 MI(SSE): 750.571187411071

)75 #(RMSE): 3.06302788799553

#H3% ZH(R): 0.981446470369486

HH2% 232 ~F J7 (R12): 0.963237174200722
& 1ERT- 75 (Adj. RA2): 0.962282295608533
Tifa 7€ 5 %1(DC): 0.963237174200721

77 Z#(Chi-Square): 1.51167290951563
F4L 1t (F-Statistic): 103.167977257229

SH A

pl -18.3132956755537
p2 1.33517503223536
p3  38.7011027808537
p4 -14.5222877101718
p5 -165.49775276136

p6  2.09361880302847
p7 45.7333860780319
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p8 -27.3666481097588 p8 0.849726600471073

pS 6.43642610762824 p9 -1.71120850519916
pl0 43.285236259544 pl0 -0.513163853132785
pll -2.39995767090118 pll -13.6518228062864

pl2 7.88057824168973
pl13 -0.19201215796727
pl4 -35.731897219505

pl5 -7.72172896049439
pl6 -149.155741776429
pl7 -22.1484011690135

285
L —y(1:31)
275 % —y(1-5-1)
= \
265 -«

s \
"M o

235 \e 87/

225

-40 -30 -20 -10 0 10 20 30 40

X
Kl26.22 ZEBIHE X LS

M S ETRFRE , “1-5-17 5% 1-3-1 745 ) ()5 21 77 MISSE /) 71| )y 750.57141931.576,
AIE SRR T 5%, (ANE26. 2200 G0 tLEE, “1-5-17 St BAEEd IS, “1-
3-17 S5 aE RN G .
FH12: IrisE BT 4K 6

Iris & R AL ST EIR AL R 2 ML 3 2K in) i, 2B AR A0 B 1502 dE , 73 33K, [R50
FERKE, BAEURE AN RN, IR EKE (xD  E%5E (x2) . LRKE (x3)
MAEI TR (x4) L4 @M &5 B 16 /7 )& T Setosa.  VersicolourfllVirginica =A™ fhZ
AW —25 . A i 15041 B 10520 A T4k, H 44541 T 56iE

#£26.2 Irisill 5545 (1054H)

474.6,5.054,464.454,4843585.754515.1545.1485.05.2524.74.85.255,51454.45.05
.1,4.85.1,4.6,5.3,5.0,6.4,6.9,6.5,5.7,6.3,6.6,5.2,5.0,5.9,6.0,6.1,5.6,5.8,6.2,5.9,6.1,6.3,6.1,6.6,6.8,6.7,6.0,5.

xi 7,5.5,5.55.8,6.0,5.6,5.555,6.1,5.8,5.6,5.7,5.1,5.7,6.3,5.8,7.1,6.3,7.6,4.9,7.3,6.7,6.5,6.4,6.8,5.8,6.5,7.7,7.7
,6.9,5.6,6.3,6.1,7.2,7.4,7.9,6.3,7.7,6.4,6.0,6.9,6.7,5.8,6.8,6.7,6.7,6.3,6.5,6.2
3.2,3.1,3.6,3.9,3.4,29,3.7,3.0,3.0,4.0,4.4,3.9,35,3.8,3.4,3.7,3.4,3.4,3.534,3.2,3.1,413534,2332,353

> .8,3.0,3.8,3.2,3.7,3.3,3.2,3.1,2.8,2.8,3.3,2.9,2.7,2.0,3.0,2.2,2.9,3.0,2.7,2.2,3.2,2.8,2.5,2.8,3.0,2.8,3.0,2.9,2.

6,2.4,2.4,2.7,3.4,3.0,25,2.6,3.0,2.6,2.7,2.9,2.5,2.8,3.3,2.7,3.0,2.9,3.0,2.5,2.9,2.5,3.2,2.7,3.0,2.8,3.0,3.8,2.6
,3.2,2.8,2.7,3.0,3.0,2.8,3.8,2.8,3.0,3.1,3.0,3.1,3.1,2.7,3.2,3.3,3.0,2.5,3.0,3.4

1315141.7141415141112151314,1517,15,191.6,151416,1.6,151.3,151.3131.6,1
x3 |.91416,141514454946,454.746,3.935424.0,4.7454.1,45,4.84.049,4.7,4.4485.04.5,3.
53.8,3.73945414.0444.6404.24.23.04.16.05.1,5.9,5.6,6.6,45,6.3,5.85.1,5.35.55.15.5,6.7,6.9
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,5.7,49,494.958,6.16.4516.15548545.6,5.1595.7525.05.254

x4

0.2,0.2,0.2,0.4,0.3,0.2,0.2,0.1,0.1,0.2,0.4,0.4,0.3,0.3,0.2,0.4,0.2,0.4,0.2,0.2,0.2,0.2,0.1,0.2,0.2,0.3,0.2,0.6,0
4,0.3,0.2,0.2,0.2,0.21515,151.316,13,141.0,151.014,15,1.0,1518,1.3151.2,14,1417,15,1.
011101216,13131214121313,11,1325,19,21,1.8,2.1,1.7,1.8,18,2.01.9,2.1,24,1.8,2.2,2.3
,2.3,2.0,1.81.8,1.6,1.9,2.0,1.5,2.3,1.8,1.8,2.1,2.4,1.9,2.3,2.5,2.3,1.9,2.0,2.3

1111111111111,1,1,2,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,1,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2
2,2,2,2,2,2,2,2,2,2,2,2,2,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3

2226.3 IrisiiEHE4E (454

x1

51,495.049485.74.65.1,5.05.455,4.95.04.9,4.45.0,7.0,5.54.95.6,6.7,5.6,6.4,6.0,5.4,6.7,6.3,5.0,5
.71,6.2,6.5,7.2,5.7,6.4,6.0,7.7,6.7,7.2,6.2,6.4,6.4,6.1,6.3,6.9,5.9

X2

3.53.0,34,3.1,34,3.8,3.6,3.3,3.0,3.4,4.2,3.1,3.2,3.1,3.0,3.5,3.2,23,24,29,3.1,25,29,2.7,3.0,3.1,2.3,2.3,3
.0,2.9,3.0,3.6,2.5,3.2,2.2,2.8,3.3,3.2,2.8,2.8,2.8,2.6,3.4,3.1,3.0

X3

1414151516,17,10,1.7,16,1514,15,12,151.3,13,4.74.0,3.33.6,4.4,3.94351,454.74.4334
.2,4.3,5.8,6.1,5.0,5.3,5.0,6.7,5.7,6.0,4.8,5.6,5.6,5.6,5.6,5.1,5.1

X4

0.2,0.2,0.2,0.1,0.2,0.3,0.2,0.5,0.2,0.4,0.2,0.1,0.2,0.1,0.2,0.3,1.4,1.3,1.0,1.3,1.4,1.1,1.3,1.6,1.5,1.5,1.3,1.0,1
2,1.322,25,2.0,23,15,2.0,21,1.81.8,212214,2423,18

1111111111111111222222222222722,3,3,3,3,3,3,3,3,.33,3,3,3,3,3

I o 22 o 45 S 44 G T

1) NNFit(NS=[4-1-1], TF=[1,4], DN=[0,0], NC=2, CT=1, Code=1, Importance);
2) NNFit(NS=[4-2-1], TF=[1,4], DN=[0,0], NC=1, CT=1, Code=1, Importance);

Bias

Inputs Jutputs

K]26.23 “4-1-1"45F

Bias

Inputs Jutputs

K]26.23 “4-2-1"45 ¥

307 A A R AR

SharedModel;

DataFileWeight = [1,0];

Function NNFit(NS=[4-2-1], TF=[1,4], DN=[0,0], NC=1, CT=1, Code=1, Importance); //’4-2-1"%k#
/IFunction NNFit(NS=[4-1-1], TF=[1,4], DN=[0,0], NC=2, CT=1, Code=1, Importance); //”4-1-1"45#

Data; //Training Data
x1=[4.7,4.6,5.05.4,4.6,445.4,4.84.35.85.7545.15.1545.1485.05.25247485.2555.1454.45.0,
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5.1,4.85.1,4.6,5.3,5.0,6.4,6.9,6.5,5.7,6.3,6.6,5.2,5.0,5.9,6.0,6.1,5.6,5.8,6.2,5.9,6.1,6.3,6.1,6.6,6.8,6.7,6.0,5.7,5.5
,5.5,56.8,6.0,5.6,5.5,5.5,6.1,5.8,5.6,5.7,5.1,5.7,6.3,5.8,7.1,6.3,7.6,4.9,7.3,6.7,6.5,6.4,6.8,5.8,6.5,7.7,7.7,6.9,5.6,6.
3,6.1,7.2,7.4,79,6.3,7.7,6.4,6.0,6.9,6.7,5.8,6.8,6.7,6.7,6.3,6.5,6.2];

x2 =[3.2,3.1,3.6,3.9,3.4,2.9,3.7,3.0,3.0,4.0,4.4,3.9,3.5,3.8,3.4,3.7,3.4,3.4,35,3.4,3.2,3.1,4.1,3.5,3.4,2.3,3.2,3.5,
3.8,3.0,3.8,3.2,3.7,3.3,3.2,3.1,2.8,2.8,3.3,2.9,2.7,2.0,3.0,2.2,2.9,3.0,2.7,2.2,3.2,2.8,2.5,2.8,3.0,2.8,3.0,2.9,2.6,2.4
,2.4,2.7,3.4,3.0,2.5,2.6,3.0,2.6,2.7,2.9,2.5,2.8,3.3,2.7,3.0,2.9,3.0,2.5,2.9,2.5,3.2,2.7,3.0,2.8,3.0,3.8,2.6,3.2,2.8,2.
7,3.0,3.0,2.8,3.8,2.8,3.0,3.1,3.0,3.1,3.1,2.7,3.2,3.3,3.0,2.5,3.0,3.4];
x3=[13,15141714141514111.2151314,151.7,15,19,1.61.5,14,1.61.6,15,1.3,1.51.3,1.3,1.6,
1.9,14,16,14,151.4,454.9,4.6,45,4.7,46,3.9,3.54.2,4.0,4.7,45,4.1,45,4.84.0,4.9,4.7,4.4,485.0,4.5,3.5,3.8
,3.7,39,454.14.04.4,46,4.04.2,4.2,3.0,4.1,6.05.1,5.9,5.6,6.6,4.5,6.3,5.8,5.1,5.3,5.5,5.1,5.5,6.7,6.9,5.7,4.9,4.
9,49,5.86.1,6.45.1,6.1,55,4.85.45.6,5.1,5.9,5.7,5.25.0,5.2,5.4];

x4 =[0.2,0.2,0.2,0.4,0.3,0.2,0.2,0.1,0.1,0.2,0.4,0.4,0.3,0.3,0.2,0.4,0.2,0.4,0.2,0.2,0.2,0.2,0.1,0.2,0.2,0.3,0.2,0 .6,
0.4,0.3,0.2,0.2,0.2,0.2,1.5,1.5,1.5,1.3,1.6,1.3,1.4,1.0,1.5,1.0,1.4,1.5,1.0,1.5,1.8,1.3,1.5,1.2,1.4,14,1.7,1.5,1.0,1.1
,1.0,1.2,1.6,1.3,1.3,1.2,14,1.2,1.3,1.3,1.1,1.3,25,1.9,2.1,1.8,2.1,1.7,1.8,1.8,2.0,1.9,2.1,2.4,1.8,2.2,2.3,2.3,2.0,1.
8,1.8,1.6,1.9,2.0,1.5,2.3,1.8,1.8,2.1,2.4,1.9,2.3,2.5,2.3,1.9,2.0,2.3];
y=[111111111111111111111111111111111,12272222227272722222222227222,
22,2,22,2,222.222.233,.333,3,33,333,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3,3];

Data; //Verification Data
x1=[5.1,4.9,5.0,4.9,4.8,5.7,4.6,5.1,5.0,5.4,5.5,4.9,5.0,4.9,4.4,5.0,7.0,5.5,4.9,5.6,6.7,5.6,6.4,6.0,5.4,6.7,6.3,5.0,
5.7,6.2,6.,5,7.2,5.7,6.4,6.0,7.7,6.7,7.2,6.2,6.4,6.4,6.1,6.3,6.9,5.9];

x2 =[3.5,3.0,3.4,3.1,3.4,3.8,3.6,3.3,3.0,3.4,4.2,3.1,3.2,3.1,3.0,3.5,3.2,2.3,2.4,2.9,3.1,2.5,2.9,2.7,3.0,3.1,2.3,2.3,
3.0,2.9,3.0,3.6,2.5,3.2,2.2,2.8,3.3,3.2,2.8,2.8,2.8,2.6,3.4,3.1,3.0];
x3=[1.414151516,17,1.0,1.7,16,151.4,151.2,15,1.3,1.3,4.7,4.0,3.3,3.6,4.4,3.9,4.3,5.1,45,4.7,4.43.3,
4.2,4.3,5.8,6.1,5.0,5.3,5.0,6.7,5.7,6.0,4.8,5.6,5.6,5.6,5.6,5.1,5.1];

x4 =10.2,0.2,0.2,0.1,0.2,0.3,0.2,0.5,0.2,0.4,0.2,0.1,0.2,0.1,0.2,0.3,1.4,1.3,1.0,1.3,1.4,1.1,1.3,1.6,1.5,1.5,1.3,1.0,
1.2,1.3,2.2,25,2.0,2.3,1.5,2.0,2.1,1.8,1.8,2.1,2.2,1.4,2.4,2.3,1.8];
y=01111111111111111222222222222223,3,.3,3,33,3,3,3,3,3,3,3,3,3];

g

“4-2-1"45 K “4-1-1"%5 K
Sum Squared Error (SSE): 2.01209908589975E-8 Sum Squared Error (SSE): 1.0812715929826
Root of Mean Square Error (RMSE): | Root of Mean Square Error (RMSE):
1.38429940537228E-5 0.101478198126851
Correlation Coef. (R): 0.999999999854177 Correlation Coef. (R): 0.992132669530855
R-Square: 0.999999999708354 R-Square: 0.984327233950422
Adjusted R-Square: 0.999999999693624 Adjusted R-Square: 0.983535680109534
Determination Coef. (DC): 0.999999999708351 Determination Coef. (DC): 0.984327233950418
Chi-Square: 4.18142237932451E-9 Chi-Square: 0.313610610190872
F-Statistic: 26287322978.712 F-Statistic: 590.366539766407
Parameter Best Estimate Parameter Best Estimate
pl 114.207580409608 pl 207.825569158689
p2 -122.523901702517 p2 194.766315283213
p3 151.179491798249 p3 -390.856116512175
p4 -84.9193198805805 p4 -310.370179844676
p5 -323.575020620672 p5 -0.667021684228522
p6 137.954212993959 p6 -0.0842916315484619
p7 -309.134449824631 p7 -0.168819709945963
p8 488.929100087276 p8 0.230681604748573
p9 -1.00000814053885 p9 0.234766655439116
p10 0.999996010956135 p10 594.326602425148
pll 961.429116156488 pll 2.30365798044574
pl2 132.3849479961
p13 2.00000813617098 PassParameter:

important_x1: 0.176941419949143
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PassParameter: important_x2: 0.110599530817723
important_x1: 0.141776778069183 important_x3: 0.536232422084661
important_x2: 0.0942652508716834 important_x4: 0.176226627148473
important_x3: 0.445321633124792
important_x4: 0.318636337934342

“4'2'1”5‘5*@ “4_1_1”2?:':*4]

PlES

Crall

0 10 20 30 40 0 10 20 30 40

’26.24 4[] 45 K N 25 5 B61F 45 566t b 1K
PR 25 e (RN .5 Sk P AT 7A100%, B F 45 S35 55 T-90% .

B3, BFEHHEINE
By, —ANEBE-ANRRE, BEMANXKA, @S MHENSHITE .
#26.4 EHIHHE

0,0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,0.11,0.12,0.13,0.14,0.15,0.16,0.17,0.18,0.19,0.2,0.21,0.2
2,0.23,0.24,0.25,0.26,0.27,0.28,0.29,0.3,0.31,0.32,0.33,0.34,0.35,0.36,0.37,0.38,0.39,0.4,0.41,0.42,0.43,0.4
x | 4,0.45,0.46,0.47,0.48,0.49,0.5,0.51,0.52,0.53,0.54,0.55,0.56,0.57,0.58,0.59,0.6,0.61,0.62,0.63,0.64,0.65,0.6
6,0.67,0.68,0.69,0.7,0.71,0.72,0.73,0.74,0.75,0.76,0.77,0.78,0.79,0.8,0.81,0.82,0.83,0.84,0.85,0.86,0.87,0.8
8,0.89,0.9,0.91,0.92,0.93,0.94,0.95,0.96,0.97,0.98,0.99,1

0.726,0.801,0.861,0.879,0.947,0.945,1.035,1.022,1.017,0.944,0.945,0.914,0.935,0.843,0.799,0.712,0.656,0.
614,0.532,0.424,0.348,0.275,0.176,0.077,-0.016,-0.062,0.106,0.695,1.388,1.351,0.547,-0.264,-0.611,-
0.801,-0.852,-0.844,-0.958,-1.000,-0.946,-0.989,-0.963,-0.993,-1.012,-0.953,-0.897,-0.936,-0.862,-0.800, -

y | 0.732,-0.668,-0.574,-0.528,-0.405,-0.324,-0.242,-0.150,-
0.049,0.049,0.141,0.246,0.326,0.411,0.490,0.583,0.630,0.761,0.815,0.854,0.891,0.916,0.942,0.972,1.041,1.
008,1.037,0.949,0.913,0.899,0.871,0.865,0.792,0.715,0.672,0.573,0.463,0.378,0.303,0.215,0.117,0.022,-
0.071,-0.174,-0.269,-0.343,-0.459,-0.525,-0.601,-0.675,-0.761,-0.791,-0.878
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1.4 L)

X
K126.25 22 [ 2% 0 S 49 B 14
H1&16. 25 ) e si Kb, S MEREROR, BRI M-6-17451, &Rz
73 R FI Sigmoid MiLinearsd %,  Hx B R AR 5 22 sURIARES U1 T

1
Y =P <1 + EXP(_(Pl (=1+2-x)+ p11))) "

p
p7 -
Ps -

1
(1 + eXp(_(Pz (-1+2-x)+ p12))> "

1
1+ exp(—(p3 (-1+4+2-x)+ P13))> "

1
Po (1 +exp(—(py- (-1+2-x) + p14))) ’

1
Pio (1 Fexp(—(ps (-1+2-1) + pls))> TP

2 WG PRBUAR 22 P 28 U0 SR AR AR
Function NNFit(NS=[1-5-1], TF=[1,4], DN=[1,0], NC=1, CT=1, Code=1);
Data;
x=0,0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.1,0.11,0.12,0.13,0.14,0.15,0.16,0.17,0.18,0.19,0.2,0.21,0.22,
0.23,0.24,0.25,0.26,0.27,0.28,0.29,0.3,0.31,0.32,0.33,0.34,0.35,0.36,0.37,0.38,0.39,0.4,0.41,0.42,0.43,0.44,0.45
0.46,0.47,0.48,0.49,0.5,0.51,0.52,0.53,0.54,0.55,0.56,0.57,0.58,0.59,0.6,0.61,0.62,0.63,0.64,0.65,0.66,0.67,0.6
8,0.69,0.7,0.71,0.72,0.73,0.74,0.75,0.76,0.77,0.78,0.79,0.8,0.81,0.82,0.83,0.84,0.85,0.86,0.87,0.88,0.89,0.9,0.9
1,0.92,0.93,0.94,0.95,0.96,0.97,0.98,0.99,1;
y=0.726,0.801,0.861,0.879,0.947,0.945,1.035,1.022,1.017,0.944,0.945,0.914,0.935,0.843,0.799,0.712,0.656,0.6
14,0.532,0.424,0.348,0.275,0.176,0.077,-0.016,-0.062,0.106,0.695,1.388,1.351,0.547,-0.264,-0.611,-0.801,-
0.852,-0.844,-0.958,-1.000,-0.946,-0.989,-0.963,-0.993,-1.012,-0.953,-0.897,-0.936,-0.862,-0.800,-0.732,-
0.668,-0.574,-0.528,-0.405,-0.324,-0.242,-0.150,-
0.049,0.049,0.141,0.246,0.326,0.411,0.490,0.583,0.630,0.761,0.815,0.854,0.891,0.916,0.942,0.972,1.041,1.008
,1.037,0.949,0.913,0.899,0.871,0.865,0.792,0.715,0.672,0.573,0.463,0.378,0.303,0.215,0.117,0.022,-0.071,-
0.174,-0.269,-0.343,-0.459,-0.525,-0.601,-0.675,-0.761,-0.791,-0.878;

RPN
Sum Squared Error (SSE): 0.0407072822486642
Root of Mean Square Error (RMSE): 0.0200759158820121

Correlation Coef. (R): 0.999599017851086
R-Square: 0.999198196488855
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Adjusted R-Square: 0.999181833151893
Determination Coef. (DC): 0.999198196485407
Chi-Square: -0.0114919532739429

F-Statistic: 7061.70804866807

Parameter Best Estimate

pl 81.5394604160107
p2 0.942311645028003
p3 76.3823482929839
p4 -2.38231303180257
pS -1.69183932579666
pé 2.38826618297683
p7 469.566951648608
p8 -2.45223255233963
po -256.840131958998
p10 611.49700128708
pll 37.1863263888478
pl2 -0.218408860942527
p13 30.6529421753032
pl4 0.346813384997559
p15 0.272725697130809
pl6 -406.485976579266

-0.1

-0.6

0 0.2 0.4 X 0.6 0.8 1

K126.26 148 I £% 40L 5 45 R0 EL IR

26.6 /N&E
W 2 L4 T ELAENNFIt L ML B A T B, RN R 2 H B 2

I E AR, IR, WAREIEANT T SR, B2 P E R B
R
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