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Parameter k1=[1100,1500],k2=[1700,2200];



Function y=if(x<k1, a0+al *x, if(x>k2, cO+c1*x, b0+b1*x+b2*x"2));

Data;

x=800,900,1000,1100,1200,1300,1400,1500,1600,1700,1800,1900,2000,2100,2200,2300;
y=717.4,831,969.3,1079.9,1177.6,1229.1,1249.9,1249,1250.1,1250.1,1239.4,1199.9,1145.3,1093,1043.8,999.2;

g5 R

Root of Mean Square Error (RMSE): 5.50711106855735
Sum of Squared Residual: 485.25235714283
Correlation Coef. (R): 0.999381686676783

R-Square: 0.998763755664932

Adjusted R-Square: 0.998573564228768

Determination Coef. (DC): 0.998763755664932
Chi-Square: 0.218238554449713

F-Statistic: 706.91388627685

Parameter Best Estimate

k1l  1133.85615842417

k2 1721.38615294825

a0 -265.109995341884

al  1.22579999462332

c0  2128.4657142946

cl  -0.491885714277365

b0 -186.716439486274

bl 1.86286787211923

b2 -0.000600535719245784
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ap + a1k = by + biky + bok?

bo + biks + bzkg = cg + c1ks (15-2)
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b 15-2
Parameter k1=[1100,1500],k2=[1700,2200];
Function y=if(x<k1,a0+al*x,if(x>k2,c0+c1*x,b0+b1*x+b2*x"2));
a0+al*k1=b0+b1*k1+b2*k172;
- b0+b1*k2+b2*k2/2=c0+c1*k2;
B —

Data;

x=800,900,1000,1100,1200,1300,1400,1500,1600,1700,1800,1900,2000,2100,2200,2300;
y=717.4,831,969.3,1079.9,1177.6,1229.1,1249.9,1249,1250.1,1250.1,1239.4,1199.9,1145.3,1093,
1043.8,999.2;

Parameter k1=[1100,1500],k2=[1700,2200];

SubjectTo a0+al*k1=b0+b1*k1+b2*k1"2, b0+b1*k2+b2*k2"2=c0+c1*k2;

Function y=if(x<k1,a0+al*x,if(x>k2,c0+c1*x,b0+b1*x+b2*x"2));

7]:}';;‘[:2: Data;

x=800,900,1000,1100,1200,1300,1400,1500,1600,1700,1800,1900,2000,2100,2200,2300;
y=717.4,831,969.3,1079.9,1177.6,1229.1,1249.9,1249,1250.1,1250.1,1239.4,1199.9,1145.3,1093,
1043.8,999.2;

Root of Mean Square Error (RMSE): 5.8100997389641

Sum of Squared Residual: 540.116143627371

Correlation Coef. (R): 0.999311754628135

R-Square: 0.998623982937961

Adjusted R-Square: 0.99841228800534

Determination Coef. (DC): 0.998623982937931

Chi-Square: 0.241754142992597

F-Statistic: 635.01805515698

Constrained Functions: a0+al*k1-(b0+b1*k1+b2*k172) =0
b0+b1*k2+b2*k2"2-(c0+c1*k2) =-2.27373675443232E-13

Parameter Best Estimate

kl  1176.56821287057

k2 1845.2941122842

a0  -265.106349171658

al  1.22579708366613

c0  2152.3287978364

cl  -0.502898900109216

b0  31.7984821765496

bl  1.549116468456

b2 -0.000489276817995342




1,250
1,200
1,150
1,100
1,050

., 1,000+

950

900 — Calculated
@ Observed

850
200

7504

T T T T T T T T
200 1,000 1,200 1,400 1,600 1,800 2,000 2,200
X

15.3 Z=Gl—Z R Bl &4 Ron 2 Bl
ATLAE th, 80003 BORGE S AR KA, 7 BUS AL “ S50 " IR R T,
LR KA AT RN A2 -
a0+al*k1-(bO+b1*k1+b2*k172)=0
bO+b1*k2+b2*k2/2-(cO+c1*k2) = -2.27373675443232E-13
B 5 —TJ71H, TG EEAE TR TLHRM 5k 277 F10N 485.252357, 34N
Z) 05 ARy 540.116143,  IX AT RAE CRIE 73 B AR ZESE T AT H R “AR A

15.2 E£f—=

b

DEIE AR, mEEEEIE B AR 15-30 K 15.4 FIR 15.2. =%
BX A k1. k2 A1 k3 B EE 0 N, BB ALIEAR. HIERTEES, k1. k2
F1 k3 (996 Bl AT 20 505 8 DN [L,25] [25,70]1411[90,120].

b1 +bz, if x<k
_ )by t+bz, if ki<z <k
Y= Y by + bz, if ko <z <ks
b7 + bgx, ’Lf x > k3

(15-3)



0 30 60 90 120 150 180

K 15.4 | — B e iR rER
# 15.2 g

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,3
9,40,41,42,43,44,45,46 47,48.49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,7
4,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,10
6,107,108,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127,128,129,130,131
,132,133,134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152,153,154,155,156
,157,158,159,160,161,162,163,164,165,166,167,168,169,170,171,172
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71,3.35,3.58,4.07,4.16,4.25,4.32,4.14,3.70,3.87,4.26,4.26,4.42,4.56,4.64,4.70,4.54,3.99,4.24,3.56,3.97,4.24.,4
.22,4.18,4.26,4.39,4.52,4.66,4.01,4.85,4.22,4.62,4.13,4.12,4.57,4.37,4.75,4.43,5.02,4.64,5.09,5.11,5.21,5.25,

4.78,3.87,3.98,5.35,5.30,4.63,3.10,4.80,4.02,4.39,4.04,3.70,4.40,5.36,5.17,4.41,4.97,3.94,3.45,4.19,4.07,4.84
,4.67,3.94,3.46,4.24,4.26,5.14,5.05,4.39,5.26,4.58,4.93,4.83,3.78,5.06,4.81,4.80,4.67,4.14,3.46,5.13,4.66,5.2

4,5.48,5.46,5.52,5.03,3.67,5.29,4.69,5.43,4.21,5.04,4.81,4.17,3.73,3.92,4.88,4.85,4.12,5.03,3.75
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Variable x,y;

Parameter k1=[1,25], k2=[25,70], k3=[90,120], b(8);

Function y=if(x<=k1, b1+b2*x,if((x>k1)and(x<=k2),b3+b4*x, if(x>k3, b7+b8*x, b5+b6*x)));

Data;
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39.4
0,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,
76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,1
08,109,110,111,112,113,114,115,116,117,118,119,120,121,122,123,124,125,126,127,128,129,130,131,132,133,
134,135,136,137,138,139,140,141,142,143,144,145,146,147,148,149,150,151,152,153,154,155,156,157,158,15
9,160,161,162,163,164,165,166,167,168,169,170,171,172;
1.00,0.99,1.06,1.08,1.04,1.07,1.12,1.16,1.15,1.18,1.18,1.13,1.23,1.32,1.37,1.42,1.44,1.52,1.58,1.65,1.70,1.85,1.
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87,1.95,1.86,1.95,2.09,2.13,2.19,2.25,2.38,2.46,2.55,2.40,2.18,2.28,2.58,2.58,2.42,2.62,2.65,2.74,2.90,2.98 3.1
2,3.07,3.35,3.41,3.29,3.31,3.36,3.57,3.11,3.66,3.43,3.52,3.34,3.80,3.16,2.88,2.83,2.92,3.73,3.62,3.64,3.71,3.35,
3.58,4.07,4.16,4.25,4.32,4.14,3.70,3.87,4.26,4.26,4.42,4.56,4.64,4.70,4.54,3.99,4.24,3.56,3.97,4.24,4.22,4.18 4.
26,4.39,4.52,4.66,4.01,4.85,4.22,4.62,4.13,4.12,4.57,4.37,4.75,4.43,5.02,4.64,5.09,5.11,5.21,5.25,4.78,3.87,3.9
8,5.35,5.30,4.63,3.10,4.80,4.02,4.39,4.04,3.70,4.40,5.36,5.17,4.41,4.97,3.94,3.45,4.19,4.07,4.84,4.67,3.94,3 46,
4.24,4.26,5.14,5.05,4.39,5.26,4.58,4.93,4.83,3.78,5.06,4.81,4.80,4.67,4.14,3.46,5.13,4.66,5.24,5.48,5.46,5.52,5.
03,3.67,5.29,4.69,5.43,4.21,5.04,4.81,4.17,3.73,3.92,4.88,4.85,4.12,5.03,3.75;

Stop Reason of Computation: Convergence tolerance reached
Root of Mean Square Error (RMSE): 0.410725033837938
Sum of Squared Residual: 29.0155491884421

Correlation Coef. (R): 0.944631369767115

R-Square: 0.892328424748097

Adjusted R-Square: 0.891054204922631

Determination Coef. (DC): 0.892328424748097

Chi-Square: 3.41337014730407

F-Statistic: 133.428787032104

Parameter Best Estimate

k1  13.9987052329631
k2 58.9971732032522
k3 110.908420311061

bl  0.984999992171523
b2 0.0174175830188084
b3  0.5887255172086

b4  0.0535230565478818
b5  1.64668572911672
b6 0.0302872876947118
b7  3.75673516061524
b8  0.00554455946331597
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SubjectTo bl1+b2*k1=b3+b4*k1,b3+b4*k2=b5+b6*k2,b5+b6*k3=b7+b8*k3;

Variable x,y;

Parameter k1=[1,25], k2=[25,70], k3=[90,120], b(8);

Function y=if(x<=k1, b1+b2*x,if((x>k1)and(x<=k2),b3+b4*x, if(x>k3, b7+b8*x, b5+b6*x)));
Data;

SR

Root of Mean Square Error (RMSE): 0.4224409789876

Sum of Squared Residual: 30.6944974852163

Correlation Coef. (R): 0.941327893280842

R-Square: 0.886098202668548

Adjusted R-Square: 0.884750252404271

Determination Coef. (DC): 0.886098144331686

Chi-Square: 3.61320346192678

F-Statistic: 125.314050231831

Constrained Functions: b5+b6*k3-(b7+b8*k3) = 4.54400961302781E-11
b3+b4*k2-(b5+b6*k2) = 1.53144164016794E-11
b1+b2*k1-(b3+b4*k1) = 1.97815097635612E-11

Parameter Best Estimate

k1 12.001190214113

k2 48.0000000000012
k3 92.4793277320192
bl  0.975501032657809
b2 0.0190712439364663
b3 0.545634202091451
b4 0.0548899271568244
b5  1.75340454591759
b6 0.0297280449934614
b7  4.35308992665992
b8 0.00161705581844306
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