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% 25.3 1l

BRI —

HAR & X

0.05,0.15,0.25,0.35,0.45,0.55,0.65,0.75,0.85,0.95,1.05,1.15,1.25,1.35,1.45;

KA Y

0.13,0.13,0.19,0.34,0.53,0.71,1.06,1.6,1.64,1.83,2.09,2.05,2.13,2.12,2.09;

* 25.4 1),

R —

HARE X1

0,0.6,0.6,1.4,2.6,3.2,0.8,1.6,2.6,4.0,1.2,2.0,4.6,3.2,1.6,4.2,2.0,3.2,2.8,4.2,5.4,5.6,3.2

H AR & X2

0,0.4,1.0,1.4,1.4,1.6,2.0,2.2,2.2,2.2,2.6,2.6,2.8,3.0,3.2,3.4,3.8,3.8,4.2,4.2,4.4,4.8,5.0

=

=Y

'3

40.2,11.0349,4.48869,2.46137,2.45137,1.82343,1.00094,0.741352,0.741352,
0.741352,0.406863,0.406862,0.301411,0.223291,0.165418,0.122545,0.067254,
0.067254,0.036910,0.036910,0.027343,0.015006,0.011117

% 25.5 11l

H RO =

H AR & X

1,7,13,19,25,31,37,43,49,55,61,67,73,79,85,91,97,103,109,115,121,127,133,139,145,151,157,163,
169,175,181,187,193,199,205,211,217,223,229,235,241,247

R Y

97.59,90.21,87.13,81.29,77.17,66.92,69.72,59.14,57.13,57.43,52.32,53.29,60.15,67.77,80.13,
93.47,119.62,129.72,133.83,122.03,103.45,92.50,76.13,79.74,87.17,93.69,88.12,72.66,52.80,
39.28,20.27,17.26,12.33,11.76,14.27,9.73,9.02,10.23,12.45,8.39,10.32,8.98
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[0.1,0.9]
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25.4.1 XOR [a] 55

XOR [ el tH K 7 B L, S0 N IE B e i — IR AR 7 BT 287, 22 A 0
FFEER AT (0, MHEARFRRNE (D, Z 8B RA— M, —4F
SR, REET R 2, AR N 2-2-1" MM S5, A P12 P9 Sk 9
AN EEEACE, WA 9 MERSEL, 7 AIFEPAERR 30N Zw A5 2 (Fortran A2 Pascal)
fORSSEF, VER Fotran QA “Sigmoid” N2 A BN B R Rt EE L%k
5.

Xl*Pl
p
%) 7
y
P3
P8
X2 P4 —

P& 25-3 XOR ] 1 25 X 4% ]
XA 25.1 XOR [r] R AR ARHD . PREEA

Constant xmin=0,xmax=1,ymin=0,ymax=1;

ConstStr s1 = x1*p1+x2*p3+p5, IS EE—T R
2 = X1 *p2+x2*pd+p6,  /IREESE AT A
hl = Sigmoid(s1), I SR B — T R A
h2 = Sigmoid(s2), I )= %gﬁ\”ﬁ R A

= h1*p7+h2*p8+p9; //Hith 23 sHIA
Parameter p(9);
Variable x1,x2, y=[0.1+0.8*(y-ymin)/(ymax-ymin)]; //SZ by 483 —1£ £[0.1,0.9]
Function y = Sigmoid(m1);
Data;
IX1X2Y

—
—_ = O

1 0

A AR R A SRR R

y=
Pz Ds
1+ exp —( + +p )
( 1+ eXP(_(xl ‘p1t+xp3t Ps)) 1+ exp(—(x1 P2t Xy pyt Ps)) °

(25-7)

ARH5 25.2 XOR A @K ARG : Fortran ZafE %=X



Constant xmin=0,xmax=1,ymin=0,ymax=1;
ConstStr Sigmoid(v)=1/(1+exp(-v));
Parameter p(9);
Variable x1,x2, y=[0.1+0.8*(y-ymin)/(ymax-ymin)]; //5ZBr% H 8 ¥ — £ %£[0.1,0.9]
StartProgram [Fortran];
Subroutine MainModel
integer i
real*§ s1, s2, hl, h2, ml
do i=0, DataLength - 1
s1 =x1(@)*p1+x2(i)*p3+p5 BREEH—FEMA
s2 = x1(1)*p2+x2(i)*pd+p6 BREEHE AT EA

h1 = Sigmoid(s1) IR E R — AN e i e
h2 = Sigmoid(s2) WRRA R 5 AN e it i 8
ml = h1*p7+h2*p8+p9 Vi 2 SN
y(i) = Sigmoid(m1) Vi 2T U
end do
End Subroutine
EndProgram;
Data;
//X1X2Y
0 0 0
0 1 1
1 0 1
1 1 o0

fh5 25.3 XOR A @R RS : Pascal gmfEds =

Constant xmin=0,xmax=1,ymin=0,ymax=1;
Parameter p(9);
Variable x1,x2, y=[0.1+0.8*(y-ymin)/(ymax-ymin)]; //SZ by 483 —1£ £[0.1,0.9]
StartProgram [Pascal];
Procedure MainModel;
var i: integer;
sl, s2, hl, h2, ml: double;
Begin
for i := 0 to DataLength - 1 do begin
sl == x1[i]*pl+x2[i]*p3+p5; /BAEEH AT A
s2 == x1[i]*p2+x2[i]*pd+p6; /BAEEH AT A

hl := Sigmoid(sl); RS B —A m i e
h2 := Sigmoid(s2); /RS B AN i A
ml := h1*p7+h2*p8+p9; IR RN
y[i] := Sigmoid(m1); I RS R
end;

End;

EndProgram;

Data;

IX1X2Y

0 0 0

0 1 1

1 0 1

1 1 0

é%%Z*:

Sum Squared Error (SSE): 0

Root of Mean Square Error (RMSE): 0
Correlation Coef. (R): 1

R-Square: 1

Adjusted R-Square: -100
Determination Coef. (DC): 1




Parameter Best Estimate

pl 542.320662412911
p2 549.846628662437
p3 -407.990943360265
p4 -114.345834896753
p3 369.775978768972
po -503.644127033774
p7 -1015.07110687369
p8 871.337709638193
p9 611.846880436393
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P& 25-6 XOR [1] /8 AL Rt 2 277 s p 28 X 285 1]

XA 25.4 XOR [r] R AR ARHD s PREERIL

Constant xmin=0,xmax=1,ymin=0,ymax=1;

ConstStr s1 = x1*p1+x2*p2+p3, IR EEE— T SN
h1 = Sigmoid(s1), IR SR — 1 S A
ml = h1*p6+x1*p3+x2*pa+p7; 17 E AT A

Parameter p(7);

Variable x1,x2, y=[0.1+0.8*(y-ymin)/(ymax-ymin)]; /3% b4 H 83— 16 43[0.1,0.9]
Function y = Sigmoid(m1);

Data;
IX1X2Y
0 0 0
0 1 1
1 0 1
1 1 0

X AR 20 S BR T

y:

DPs
1+exp| — Xy Dt X Dt
p( (1 +exp(—(xy - pr+ 22 p2+ps5) P32 Pa p7>>

(25-8)

25.4.2 W& HE - EREMA

Z e — N AR AR E RS A, 5 5K PR 2 R 48 45 8,
B 3 AN RaE Z5 A “1-3-17 4589 & 2 DNRREET A 1-2-17 458, WHRHE.



K] 25-7 AR 1 ML “1-3-17 g5t 18] 25-8 LA AT 1 M L% “1-2-17 S5

15 25.5 fUA 1A 1 SRAEARID: 1-3-1 FhE 4L 451

Constant xmin=0.05,xmax=1.45,ymin=0.13,ymax=2.13;

ConstStr s1 = x*pl+p4, VS50 R A T H=L TN
s2 = x*p2+p3, IRy I s Pt TN
$3 = x*p3+p6, IR EEE =T SN
hl = Sigmoid(sl), IR RN i
h2 = Sigmoid(s2), IR RS AN R
h3 = Sigmoid(s3), IR 2B = e
ml = h1*p7+h2*p8+h3*p9+p10; /4 Hi 23 fifi A
Parameter p(10);
Variable x=[(x-xmin)/(xmax-xmin)], y=[0.14+0.8*(y-ymin)/(ymax-ymin)];
Function y = Sigmoid(m1); I/ 2T S
Data;

x=0.05,0.15,0.25,0.35,0.45,0.55,0.65,0.75,0.85,0.95,1.05,1.15,1.25,1.35,1.45;
y=0.13,0.13,0.19,0.34,0.53,0.71,1.06,1.6,1.64,1.83,2.09,2.05,2.13,2.12,2.09;

5 25.6 LA R 1 SRAFACES: 1-2-1 FP2R 2% 454

Constant xmin=0.05,xmax=1.45,ymin=0.13,ymax=2.13;

ConstStr s1 = x*p1+p3, IR — N R
§2 = x*p2+p4, B SR8 AN AN
h1 = Sigmoid(s1), I SR B — T R A
h2 = Sigmoid(s2), B SR AT U A
ml = hl*p5+h2*p6+p7; IR RN
Parameter p(7);
Variable x=[(x-xmin)/(xmax-xmin)], y=[0.14+0.8*(y-ymin)/(ymax-ymin)];
Function y = Sigmoid(m1); 17 R R
Data;

x=0.05,0.15,0.25,0.35,0.45,0.55,0.65,0.75,0.85,0.95,1.05,1.15,1.25,1.35,1.45;
y=0.13,0.13,0.19,0.34,0.53,0.71,1.06,1.6,1.64,1.83,2.09,2.05,2.13,2.12,2.09;

1-3-1 FHZ RN 28 45 5L

Sum Squared Error (SSE): 0.000674237702764238

Root of Mean Square Error (RMSE): 0.00670441497703435
Correlation Coef. ®: 0.999778170181158

R-Square: 0.999556389570785

Adjusted R-Square: 0.999482454499249

Determination Coef. (DC): 0.999556389565581
Chi-Square: 0.000571002192032982

F-Statistic: 1251.78903136308

Parameter Best Estimate




pl -15.93838024817

p2 58.7858444037697
p3 53.9210735178917
p4 3.68281173776651
pS -38.4745951437337
p6 -23.7657298251657
p7 -1.77623216116366
p8 1.19414039734674
p9 1.3762942686991
pl0 -0.508648350269947

1-2-1 PPLR X 2% &5

Sum Squared Error (SSE): 0.00484418397327658

Root of Mean Square Error (RMSE): 0.0179706871938287
Correlation Coef. ®: 0.998405737645675

R-Square: 0.996814016963804

Adjusted R-Square: 0.996283019791104

Determination Coef. (DC): 0.996812799776722
Chi-Square: 0.006793819098701

F-Statistic: 416.586946114894

Parameter Best Estimate

pl -501.70327047945
p2 7.82258184774099
p3 284.032462345087
p4 -3.58415802130978
p5 0.526847599533944
po 5.12161932329402
p7 -2.79449793720496

1
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QRS 25.7 AN 2 SRARACRY



Constant xmin1=0,xmax1=5.6,xmin2=0,xmax2=>5,ymin=0.011117,ymax=40.2;
Parameter p(9);
Variable x1=[(x1-xminl)/(xmax1-xmin1)],x2=[(x2-xmin2)/(xmax2-xmin2)],y=[0.1+0.8*(y-ymin)/(ymax-
ymin)];
ConstStr s1 = x1*pl+x2*p3+p5,  /BEAEFEFE NI SN
s2 = x1*p2+x2*p4-+p6, RSB R A R

h1 = Sigmoid(s1), IR R B — N1 U A
h2 = Sigmoid(s2), HRSE RS A M B e

ml =h1*p7+h2*p8+p9; /i = AN
//Variable x1,x2,y;
Variable x1,x2, y=[0.1+0.8*(y-ymin)/(ymax-ymin)]; //5ZBr%i H 8 ¥ — £ 2£[0.1,0.9]
Function y = Sigmoid(m1);
Data;
x1=0,0.6,0.6,1.4,2.6,3.2,0.8,1.6,2.6,4.0,1.2,2.0,4.6,3.2,1.6,4.2,2.0,3.2,2.8,4.2,5.4,5.6,3.2;
x2=0,0.4,1.0,1.4,1.4,1.6,2.0,2.2,2.2,2.2,2.6,2.6,2.8,3.0,3.2,3.4,3.8,3.8,4.2,4.2,4.4,4.8,5.0;
y=40.2,11.0349,4.48869,2.46137,2.45137,1.82343,1.00094,0.741352,0.741352,0.741352,0.406863,0.406862,0.
301411,0.223291,0.165418,0.122545,0.067254,0.067254,0.036910,0.036910,0.027343,0.015006,0.011117;

+
4h

Sum Squared Error (SSE): 9.12118632500485E-9

Root of Mean Square Error (RMSE): 1.99141487008225E-5
Correlation Coef. (R): 0.999999992706334

R-Square: 0.999999985412668

Adjusted R-Square: 0.999999983109405

Determination Coef. (DC): 0.999999985412668
Chi-Square: 3.36966246385656E-8

F-Statistic: 119967107.438314

Parameter Best Estimate

pl 0.00409499258040609
p2 -12.6286469373196
p3 7.49437971360504
p4 -19.8804782141023
p5 -0.456012743501748
poé -9.88681945456666
p7 -2.80587102953835
p8 52706.1899870588
p9 0.606245002471331
1
Q
0.8
® Observedy
0.6 Calculated y
>
0.4
®
0.2 Q
@]
—o*o—o—8$o—8 oo —o oo
0
0 0.2 0.4 0.6 0.8 1

K 25-10 ATl 2 g5 5 bh i
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25.4.4 P& 3-IERBIE

TZIEAE A 7] FBK R T DU Fhd 2 N 48 25 ) B fR 5 2 “1-3-17 Fl1“1-6-1" 4514,
RS Ee1-3-2-17F0 “1-2-3-17 254y, o33 WK 25-7, K& 25-11, & 25-12 Fill
25'130

25-11 RS E1-6-1" 451

Bias Bias Bias
P4
P13
P5
P

P1

P14 P17
6 P7
P8
Pl P15
P9
X P2 Y
P10 P16
1
P12

K 25-12 MRS E“1-3-2-1"45H)

11



i i Bias
Bias Bias 11

liS
P17
P4 P14
P1
X9‘< P15 —>Y
p2
P16

K 25-13 WRE = 1-2-3-1"45H)
15 25.8 A AR 3 SRARARAD: “1-3-1745#

Constant xmin=1,xmax=250,ymin=3.91,ymax=133.83;

ConstStr s1 = x*pl+p4, VS50 R A T H=L TN
s2 = x*p2+p3, IRy I s Pt TN
$3 = x*p3+p6, IR EEE =T SN
hl = Sigmoid(sl), IR RN i
h2 = Sigmoid(s2), IR RS AN R
h3 = Sigmoid(s3), IR 2B = e
ml = h1*p7+h2*p8+h3*p9+p10; /4 Hi 23 fifi A
Parameter p(10);
Variable x=[(x-xmin)/(xmax-xmin)], y=[0.14+0.8*(y-ymin)/(ymax-ymin)];
Function y = Sigmoid(m1); I/ 2T S
Data;

x=1,7,13,19,25,31,37,43,49,55,61,67,73,79,85,91,97,103,109,115,121,127,133,139,145,151,157,163,169,175,1
81,187,193,199,205,211,217,223,229,235,241,247;
y=97.59,90.21,87.13,81.29,77.17,66.92,69.72,59.14,57.13,57.43,52.32,53.29,60.15,67.77,80.13,93.47,119.62,1
29.72,133.83,122.03,103.45,92.50,76.13,79.74,87.17,93.69,88.12,72.66,52.80,39.28,20.27,17.26,12.33,11.76,1
4.27,9.73,9.02,10.23,12.45,8.39,10.32,8.98;

+
4h

Sum Squared Error (SSE): 0.0224594425046305

Root of Mean Square Error (RMSE): 0.0231246325605972
Correlation Coef. (R): 0.994882678770112

R-Square: 0.989791544516795

Adjusted R-Square: 0.989268033979195

Determination Coef. (DC): 0.989762547842014
Chi-Square: 0.0331516859918789

F-Statistic: 344.443275476989

Parameter Best Estimate

pl 14.0584561319597
p2 13.5632070002091
p3 40.182708188526
p4 -5.73974286378046
p5 -5.60359835699388
po -22.604411915481
p7 306.661203256644
p8 -315.074580557733
p9 5.61527627501533
pl0 0.70900457070093
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15 25.9 L&

A 3 SR ARG :

”1'6'1” é;él:*/g

Constant xmin=1,xmax=250,ymin=3.91,ymax=133.83;

ConstStr s1 = x*pl+p7,

s2 = x*p2+p8,

$3 = x*p3+p9,

s4 = x*p4+p10,
s5 = x*p5+pll,
$6 = x*p6+pl2,
h1 = Sigmoid(sl),
h2 = Sigmoid(s2),
h3 = Sigmoid(s3),
h4 = Sigmoid(s4),
h5 = Sigmoid(s9),
h6 = Sigmoid(s6),

55
55
55

55

55

55
55
55
55

B AT A

EE AT A
EE AT RN
ZE VYT I
JZE R IRORTISt PN
JEESNT R

B H AT e e

B 5 AT e

25 =T e e

IR 2 AR DO AN R i A

IR R A T R A

IR R 7N A i g A

ml = h1*p13+h2*p14+h3*p15+hd*p16+h5*p1 7+h6*p18-+p19; /4 E T S

Parameter p(19);

Variable x=[(x-xmin)/(xmax-xmin)],
Function y = Sigmoid(m1);

Data;

y=[0.1+0.8*(y-ymin)/(ymax-ymin)];

/8 R R A

x=1,7,13,19,25,31,37,43,49,55,61,67,73,79,85,91,97,103,109,115,121,127,133,139,145,151,157,163,169,175,1
81,187,193,199,205,211,217,223,229,235,241,247;

y=97.59,90.21,87.13,81.29,77.17,66.92,69.72,59.14,57.13,57.43,52.32,53.29,60.15,67.77,80.13,93.47,119.62,1
29.72,133.83,122.03,103.45,92.50,76.13,79.74,87.17,93.69,88.12,72.66,52.80,39.28,20.27,17.26,12.33,11.76,1

4.27,9.73,9.02,10.23,12.45,8.39,10.32,8.98;

P

Sum Squared Error (SSE): 0.00463128532855455

Root of Mean Square Error (RMSE): 0.0105008903574372
Correlation Coef. (R): 0.998943939984406

R-Square: 0.997888995231569

Adjusted R-Square: 0.997780738576778

Determination Coef. (DC): 0.997888969774237
Chi-Square: 0.00753042352761268

F-Statistic: 604.187803348134

Parameter Best Estimate

pl -36.0706679697226
p2 -71.1794879656049
p3 -2233.67033673172
p4 29.0780922289408
pS -10.286452303802
p6 -32.381246233618
p7 16.4849487900632
p8 36.8208442737502
p9 645.267577359264
pl0 -19.542364299485
pll 0.51159222082519
pl2 14.8165994921835
pl3 75.1243832165293
pl4 3.10575077982463
pls -0.221410500364858
pl6 -3.11787187886747
pl7 2.27229879862323
pl8 -79.9949636200053
pl9 1.28345686490249
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019 25.10 fUE )R8 3 SRARACAD: “1-3-2-17458

Constant xmin=1,xmax=250,ymin=3.91,ymax=133.83;

ConstStr  s1 =x*pl+p4, IR & B — T R
§2 = X*p2+p5, IR & B AT R
$3 = x*p3+p6, HEHE—RBEEHE = SR
h1 = Sigmoid(s1), I —Ba B SR8 — AN U i A
h2 = Sigmoid(s2), IR —Ba B SR 28 AN U i A
h3 = Sigmoid(s3), I —Ba B 288 = R A

vl = h1*p7+h2*p9+h3*p11+pl3, /38 “FR&EHE— T A
v2 = h1*p8+h2*p10+h3*p12+pl4, /28 —FR & 8 A1 s

f1 = Sigmoid(v1), 1138 BB SR — AN U i A
2 = Sigmoid(v2), 1158 BB SR B8 AN U i A

ml = fl*pl5+R*pl6+pl7;  //HiHZET s
Parameter p(17);

Variable x=[(x-xmin)/(xmax-xmin)], y=[0.14+0.8*(y-ymin)/(ymax-ymin)];

Function y = Sigmoid(m1); 17 R T R
Data;

x=1,7,13,19,25,31,37,43,49,55,61,67,73,79,85,91,97,103,109,115,121,127,133,139,145,151,157,163,169,175,1

81,187,193,199,205,211,217,223,229,235,241,247;

y=97.59,90.21,87.13,81.29,77.17,66.92,69.72,59.14,57.13,57.43,52.32,53.29,60.15,67.77,80.13,93.47,119.62,1
29.72,133.83,122.03,103.45,92.50,76.13,79.74,87.17,93.69,88.12,72.66,52.80,39.28,20.27,17.26,12.33,11.76,1

4.27,9.73,9.02,10.23,12.45,8.39,10.32,8.98;

P

Sum Squared Error (SSE): 0.00588025463313667

Root of Mean Square Error (RMSE): 0.0118324157589957
Correlation Coef. (R): 0.998659002203419

R-Square: 0.997319802681928

Adjusted R-Square: 0.997182356665617

Determination Coef. (DC): 0.997319665193332
Chi-Square: 0.00878103741188284

F-Statistic: 580.967658728095

Parameter Best Estimate

pl -10.7362088924202
p2 108.777102388098
p3 -12.9070821032782
p4 4.62918057329104
pS -37.4246881340047
p6 5.37072915797885
p7 20.5863637277871
p8 -92.825388833024

p9 87.1941864574144
pl0 1.06368988351193
pll -21.7117950518948
pl2 91.3332053864856
pl3 -94.9442152118019
pl4 2.0778524328004

pls -3032.2184943356

pl6 -5.62385689103931
pl7 4.87191272579562
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09 25.11 fUE )R8 3 SRARACAD: “1-2-3-17458

Constant xmin=1,xmax=250,ymin=3.91,ymax=133.83;

ConstStr s1 = x*p1+p3, 13— R & 28— AT A
s2 = x*p2+p4, IR & B AT R
h1 = Sigmoid(s1), I —Ba B R — AN U i A
h2 = Sigmoid(s2), IR —Ba B SR 28 AN U i A
vl = h1*p5+h2*p8+pl1, 11 B & R — AN SN
v2 = h1*p6+h2*p9+p12, 1158 — R & R AT AN
v3 = h1*p7+h2*p10+p13, I BB 28 = A A
f1 = Sigmoid(v1), 1138 B B SR — AN U i A
2 = Sigmoid(v2), IR E B AT S A
f3 = Sigmoid(v3), IR E B AT S A

ml = fl*pl4+2%p15+f3*pl6+pl7;  //AHIET A
Parameter p(17);

Variable x=[(x-xmin)/(xmax-xmin)], y=[0.14+0.8*(y-ymin)/(ymax-ymin)];

Function y = Sigmoid(m1); 17 R T R
Data;

x=1,7,13,19,25,31,37,43,49,55,61,67,73,79,85,91,97,103,109,115,121,127,133,139,145,151,157,163,169,175,1

81,187,193,199,205,211,217,223,229,235,241,247;

y=97.59,90.21,87.13,81.29,77.17,66.92,69.72,59.14,57.13,57.43,52.32,53.29,60.15,67.77,80.13,93.47,119.62,1
29.72,133.83,122.03,103.45,92.50,76.13,79.74,87.17,93.69,88.12,72.66,52.80,39.28,20.27,17.26,12.33,11.76,1

4.27,9.73,9.02,10.23,12.45,8.39,10.32,8.98;

P

Sum Squared Error (SSE): 0.00444540275176568

Root of Mean Square Error (RMSE): 0.0102879989629222
Correlation Coef. (R): 0.998986374756734

R-Square: 0.997973776949601

Adjusted R-Square: 0.997869868075222

Determination Coef. (DC): 0.997973698679974
Chi-Square: 0.00649567922202487

F-Statistic: 769.217841066365

Parameter Best Estimate

pl -15.9860223417208
p2 -3.64205509974063
p3 6.40605324358496
p4 3.7739409716722
pS -5.01711708546069
p6 19.3157801906186
p7 2620.74926075723
p8 30.4013551850867
p9 -94.0919193883214
pl0 -4912.09677998439
pll -31.7273113493568
pl2 79.2515559822619
pl3 3775.19090692342
pl4 2875.46483619027
pls 11.2438235794699
pl6 -0.358038073640339
pl7 -12.722509639272
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