. CMPT 727
Assignment 3 Spring 2026

1 Two sensors

Suppose we have two sensors with known (and different) variances v; and v, but unknown

(and the same) mean p. Suppose we observe n; observations yi(l) ~ N (i, v1) from the first
sensor and ng observations yz@) ~ N (u, v9) from the second sensor. (For example, suppose p
is the true temperature outside, and sensor 1 is a precise (low variance) digital thermosensing

device, and sensor 2 is an imprecise (high variance) mercury thermometer.)

Let D represent all the data from both sensors. What is the posterior p(u|D), assuming a
non-informative prior for x4 (which we can simulate using a Gaussian with a variance of 0o)?
Give an explicit expression for the posterior mean and variance.

2 Gaussian MAP/MLE

Consider samples 1, ..., x, from a Gaussian random variable with known variance o2 and

unknown mean p. We further assume a prior distribution (also Gaussian) over the mean,
p ~ N(m, s?), with fixed mean m and fixed variance s. Thus the only unknown is p.

1. Calculate the MAP estimate fip;4p - You can state the result without proof. Alterna-
tively, with a bit more work, you can compute derivatives of the log posterior, set to
zero and solve.

2. Show that as the number of samples n increase, the MAP estimate converges to the
maximum likelihood estimate.

3. Suppose n is small and fixed. What does the MAP estimator converge to if we increase
the prior variance s2?

4. Suppose n is small and fixed. What does the MAP estimator converge to if we decrease
the prior variance s2?
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