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In class midterm
10/12/2016

Short Answer Questions:

Choose five to answer by circling the number of the questions you would like to have graded. If
you do not do this, the first five you answer will be graded. For the short answer questions please
try to keep your answers to a maximum of 3-4 sentences.

1. (4 points) How do the sampling model and likelihood function differ?

2. (4 points) Define a conjugate prior and give an example.

3. (4 points) Define a credible interval and discuss the differences between credible and confidence
intervals.
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4. (4 points) What is the highest posterior density (HPD) region and why do people often report
quantile based intervals instead?

5. (4 points) Define an improper prior and give an example (include prior and sampling model).

6. (4 points) How do the marginal and joint posterior distributions differ?
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Computational and Mathematical Questions:

Choose four to answer by circling the number of the questions like to have graded. If you do not
do this, the first four you answer will be graded. Note for questions 3 - 6, to receive partial credit
please show your work or justify your solutions.

1. (5 points) Complete the integral for the posterior predictive distribution:

p(y∗|y1, . . . , yn) =

∫
dθ (1)

2. (5 points) Sketch out the algorithm for a Gibbs Sampler.

3. (5 points) Suppose Y1, . . . , Yn ∼ Binomial(N, θ). You use a Beta(α, β) for the prior on θ,
what is the posterior distribution p(θ|y1, . . . , yn)?
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4. (5 points) Suppose you have a kernel of a normal distribution with

p(θ) ∝ exp

[
−1

2

(
aθ2 − 2θb+ c

)]
(2)

what are the mean and variance of this distribution?

5. (5 points) Why can the denominator in Bayes Rule often be dropped when computing p(θ|y1, ..., yn).
In other words, why can we go from (3) to (4) in the equations below?

p(θ|y1, ..., yn) =
p(y1, ..., yn|θ)p(θ)∫
p(y1, ..., yn|θ)p(θ)dθ

(3)

∝ p(y1, ..., yn|θ)p(θ) (4)

6. (5 points) Suppose y1, . . . , yn ∼ Poisson(θ). You use a Gamma(a, b) prior for θ, what is the
distribution for p(θ|y1, . . . , yn)?


