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1. Let Xi i = 1, 2, . . . , n be normally-distributed random variables with
mean, µ and variance σ2 (i.e. Xi ∼ N (µ, σ2)).

(a) Find the maximum-liklihood estimator, µ̂ML, for µ.

(b) Find the maximum-liklihood estimator, σ̂2
ML, for σ2. (Hint: you

may want to just find the ML estimate for σ2 directly, without
first finding σ̂. Also note that optimizing over two parameters, in
this case, is the same as optimizing over each individually).

2. Let a be a constant value that we wish to estimate. We are only able to
observe a in the presence of uniform noise, however. Let Xi be uniform
noise, and Yi = a + Xi be our observations. Given that we make n

measurements, (i.e., we collect n samples Yi, i = 1, 2, . . . , n), find ML
estimator for a, given that:

(a) Xi is uniformly distributed on [−l, l]

(b) Xi is uniformly distributed on [0, 2l]
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3. Let a be a constant value that we wish to estimate. We are only able to
observe noisy observations of a as follows: We make a n measurements
Yi = aXi, i = 1, 2, . . . , n, where Xi is normally distributed with mean
0 and variance 1 (i.e. Xi ∼ N (0, 1), for all i = 1, . . . , n). Find the ML
estimate of a.

4. If hypothesis H0 is true, the pdf of X is exponential with parame-
ter 5 while if hypothesis H1 is true, the pdf of X is exponential with
parameter 10. Assume the cases are equally likely.

(a) Sketch the two pdfs.

(b) State the maximum-likelihood decision rule in terms of a threshold
test on the observed value u of the random variable X.

(c) What are the probabilities of false-alarm (i.e. incorrectly decid-
ing H1) and missed detection (incorrectly deciding H0) for the
maximum-likelihood decision rule of part (b)?
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