
Mohammad Motamed
MATH/CS 375, Spring 2015 – HW # 8

Hand in a report on Tuesday April 28 in class.

Note: Do not include any Matlab code in your report.

Linear least squares problems arise in building mathematical models fitting a set of given
data points. The main objective of this homework is to think more about the modeling not
so much about how to solve the least-squares problem.

1. Find and plot an interesting data set from the internet and fit it to some suitable models
(such as polynomials, trigonometric polynomials, exponential models, etc.).

For the data set you can use anything you like, but here are possible sets if you are out
of imagination:

• The temperature at some geographic location sampled over a year.

• The number of hits on google for non-negative integers up to some number.

• Number of shared friends versus number of friends on FB. For your friends on FB,
say n ≥ 30 friends, let x be the number of friends they have and y be the number
of shared friends.

• Population of some cities as a function of average length of day, average temperature
or some other “x” coordinate you like.

2. Discuss the properties of the models and why they are (un)suitable for your data set.

3. For models Mm(x) of the form

Mm(x) =
m∑
j=1

aj φj(x),

it is useful to monitor the norm of the residual as a function of m. For your models plot
the residual as a function of m using logarithmic scale for the residual and linear scale
for m. This curve is sometimes called the L-curve and illustrates that the improvement
in the model is marginal after some moptimal.

4. It is also useful to monitor the size of the model parameters |aj|. Choose a rather large
m (say m = 15). Then plot the magnitude of the parameters (use ’o-’ in your plot
command). Most probably, you will observe that the first few parameters have a larger
magnitude compared to the rest of parameters. What do you observe and what can you
conclude from this plot?

5. Write a summary of your findings and attach it as the first page of your hand-in after
your cover page.


