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1 Least Squares Fit

x 5.173 9.470 7.817 2.210 1.840 3.924 8.333 0.025 8.840 8.849
y 6.586 11.391 9.467 8.502 3.387 6.919 9.240 3.689 11.862 5.898

The dataset given above is assumed to be described by a linear dependence between x
and y:

y = f(x, a, b) = ax+ b

The measurement error on y is σy = 2.0; the error on x is negligible. A least squares fit
can be used to test the hypthesis of a linear dependence and the estimate of the errors.

(a) Plot the dataset and estimate the parameters a and b graphically.

(b) Plot the sum of squared residuals χ2 as a function of a, b:

χ2 =
n∑

i=1

(f(xi, a, b)− yi)
2

σ2
y

What are the best parameters of a and b and how large is χ2 for these parameters?
Estimate the covariance matrix of this fit.

(c) Generate 50 sets 10 of random pairs of data following y = 2+x with x distributed
uniformly within [0, 10] and σy = 2. For each of the sets determine the values a
and b with a least square fit. Calculate the standard deviation, covariance and
correlation coefficient of a and b.

(d) Determine the distribution of χ2 for the fits in (c). What is the mean and the
standard deviation of this distribution?



2 Correlated Errors

A straight line fit using y = p1x + p + 2 to data yields the estimates p̂1, p̂2 and a
covariance matrix V:

p̂1 = 4, p̂2 = 7, V =

(
1 −0.25

−0.25 0.25

)

(a) What are the uncertainties of p̂1, p̂2?

(b) What is the probability to find the true value p1 in [p̂1 − σ1, p̂1 + σ1] and p2 in
[p̂2 − σ2, p̂2 + σ2]

(c) Draw the contour of the ellipse for an increase of χ2 from the minimum value χ2
0

to χ2
0 + 1

(d) What is the expected value and its uncertainty for x = 4.


