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Nonlinear Regression

Siridej Sujiva

ABSTRACT

The article aims to explain the concept and principle of nonlinear regression
with its anlaysis method. It covers the characteristics of nonlinear model, nonlinear
model transforming, the estimation of starting values and parameter and the
approximation of confidence intervals for parameters along with explicit
examples.
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Yy = g% "B X *B X E (3) (Norusis, 1994)
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dnsudaern 8 Imilu B'( aglaiiluannis (7)

Y=-=B X+E (7) (Norusis, 1994)
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POP YEAR DECADE
3.895 1790 0
5.267 1800 1
7.182 1810 2
9.566 1820 3
12.834 1830 4
16.985 1840 5
23.069 1850 6
31.278 1860 7
38.416 1870 8
49.924 1880 9
62.692 1890 10
75.734 1900 11
91.812 1910 12
109.806 1920 13
122.775 1930 14
131.669 1940 15
150.697 1950 16
178.464 1960 17

J L] ar - -
MA15199 1 muquﬂ?x'mni‘uﬂmmgmmm (Norusis, 1994)
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Iteration  Residual SS A B C

1 969.6898219  3.90000000  -.30000000 200.000000
11 240.3756627 3.87148504  -.27852485 237.513990
2 2403756627 3.87148504  -.27852485 237.513990
2.1 186.5020615 3.89003377  -.27910189 243.721558
3 186.5020615 3.89003377  -.27910189 243.721558
3.1 186.4972404 3.88880287  -.27886478 243.975460
4 186.4972404 3.88880287  -.27886478 243.975460
4.1 186.4972278 3.88885123  -.27886164 243.985980
5 186.4972278 3.88885123  -.27886164 243.985980
5.1 186.4972277 3.88884856  -.27886059 243.987296
Run stopped after 10 model evaluations and 5 derivative evaluations.
Iterations have been stopped because the relative reduction between successive
residual sums of squares is at most SSCON = 1.00E-08
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Nonlinear Regression Summary Statistics Dependent Variable POP
Source DF Sum of Squares Mean Square
Regression 3 123053.53112 41017.84371
Residual 15 186.49723 12.43315
Uncorrected Total 18 123240.02834

(Corrected Total) 17 53293.92477

R Squared =1 - Residual SS / Corrected SS = .99650

-l - o i () 4 .
AN 3 uammmmwnmnaﬂw'lu“l'm‘nqmu (Norusis, 1994)
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Asymptotic 95%
Asymptotic Confidence Interval
Parameter Estimate Std. Error Lower Upper
A 3.888848562 093704407 3.689122346  4.088574778
B -.278860588 .015593951 -.312098308 -.245622868
C 243.98729636  17.967399750 205.69069033  282.28390239

J 1 o 4 .
a3 4 AUszununnsiimes (Norusis,1994)

Asymptotic Correlation Matrix of the Parameter Estimates
A B C
1.0000 -.7244 -.3762
B -.7244 1.0000 9042
-.3762 9042 1.0000

J o -~ -~ s ) a [ 3 .
31J1n 7 INATNAVANWUSTDIAIUTENNUNATLADS (Norusis,1994)
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Sum of Mean si
Model Squares df Squares F &
1 Regression | 49337.679 1 49337.679 199.533 .000°
Ressidual 3956.246 16 247.265
otal 53293.925 17

a. Predictors: (Constant), DECADE
b. Dependent Variable : POP

Std. Error

Adjusted R of the
Model R R Square Square Estimate
1 .962° 9622 961 15.72467
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