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Linear curve fitting
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Linear curve fitting

Mean

Table 6.1 Details of the gradients and intercepts from Fig. 6.2.

Fig. 6.2 Weighted (solid) and unweighted
(dashed) lines of best fit for two of the data
sets of Fig. 6.1 Details of the gradients, inter-
cepts and their uncertainties can be found in
Table 6.1.
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Graph (b)

Unweighted

Weighted

Gradient 1.03+£0.02 1.01+0.01
Intercept —0.5+£0.9 0.01 £0.08

(1.9+0.2) mV/Hz  (2.03 £ 0.05) mV/Hz
Ox=1) x 10 mV

(—1+3)mV
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Residual analysis e
60}
S
= 30t
10} (@) . R
}’.i_y(xj) © ..-..l. .-..'.
Ri=—0 S ot 2 e
&J 10 ¥ .I- u Em
ol h |
I
- e *® *
% ;Eu 05-;?1?":; I K ':.}'t:
Ew e®oe ™ ®
aa @ ® °o® *®
Z -2 ® L ° N
0 25 50 75



Error analysis

x> (@j+ Aaj) = x* (@) + =

Fig. 6.6 Contours of constant x2 in the
A—B plane for a general two-parameter
A nonlinear function f(A, B). The minimum

value of x2, xg‘ﬂn, is obtained with the
best-fit values of the parameters, A and B,
shown by the dot in the centre. The contours
increase in magnitude as one departs from the

best-fit parameters.




Error analysis
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Table 6.2 Confidence limits associated with various A x2 contours for one
degree of freedom.

Ax? contour 1.00 2.71 4.00 6.63 9.00

Measurements within range  68.3%  90.0% 954% 99.0% 99.7%
lo 20 30




Testing the fit using residuals
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(1) D = 0: systematically correlated residuals;

(2) D = 2: randomly distributed residuals that follow a Gaussian distribu-
tion;

(3) D = 4: systematically anticorrelated residuals.



Covariance and correlation
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Covariance and correlation
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Covariance and correlation matrices
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Covariance and correlation matrices
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Testing the fit
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Testing the fit
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Table 8.2 Three different models are used for the dependence of the period of oscilla-

tion of a pendulum on the initial angular displacement.

: 2 2 2 .
Model Degrees of freedom X min X P( X imin® V)
T =T, 5 1072 214 1.6x 1072
T =Tp [1 + a@%ax] 4 339 09 0.49
T =To[1 + BOmax] 4 439 1.1 0.36

0.6

Initial Angle, 0 (rad)
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