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The first homework is based on Exercise C2.20 (old book) / C2.22 (new book).
For your convenience, code for the different spectral estimators can be downloaded
at http://www.prenhall.com/stoica. Make sure that you use these functions cor-
rectly, (use “help”. If still in doubt how to use the functions, try by inspecting the
code directly.) Here follow some explanations and clarifications for the correspond-
ing parts of Exercise C2.20/C2.22:

Broadband ARMA process:
(a) Monte-Carlo simulation is a means of gaining information about the sta-

tistical properties of a method by applying the algorithm to multiple sim-
ulated data sets where the stochastic parts are redrawn from the same
probability distribution for each data set. In this problem this is done by
using 50 different sequences of the driving noise e(t), yielding 50 data sets
y(t). Use “filter” to generate the data sequences.

For the different methods and parameters, plot the sample mean (ex-
perimental average), the sample mean + sample standard deviation (ex-
perimental standard deviation) and the sample mean − sample standard
deviation of the resulting spectral estimates in a superimposed manner
(i.e., three curves per plot). Please, use subplot(2,2,·) to keep the num-
ber of pages down and to make the comparison easier. Also plot the
sample variances of the spectral estimates for the different methods and
parameters in a superimposed manner to make the comparison easier. Use
dB scales in all these plots.

Since Exercise C2.19/C2.21 is not a part of the homeworks nor a lab
you do not need to do the comparison with the result of this exercise.
However, try to say something about what you could expect from such a
comparison and why (i.e. if you had used the periodogram).

(b) “This agrees with theory”–answers are not sufficient.

(c)Try to describe why you chose this particular window and M as your “best
design”. Plot the sample mean, the sample mean + sample standard de-
viation and the sample mean - sample standard deviation of the estimates
using your “best design” in the same plot similarly to what you did in (a).

Narrowband ARMA process:
Repeat the experiments with and comparisons of the different methods
but now with the narrowband process. Compare the results from the
broadband case with the results from the narrowband case. Is there a
difference in the conclusions of (b) and if so why?


