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Extra Question:

a. Let C be the HPD region and suppose θ1, θ2 ∈ C and θ1 < θ2. Consider any θ such
that θ1 < θ < θ2. Since px(θ) is a density, limθ→∞ px(θ) = 0 and limθ→−∞ px(θ) = 0.
If px(θ) < min(px(θ1), px(θ2)) then by the extreme value theorem there are modes in
(−∞, θ) and (θ,∞). Since f is unimodal px(θ) ≥ min(px(θ1), px(θ2)). Thus θ is in the
HPD region. We have proved that the HPD region is convex. Convex sets in R are
intervals.

b. See plot below.

c. By a) the HPD region is an interval. By symmetry f(x0 − a) = f(x0 + a). Thus
x0 − a ∈ C(X) =⇒ x0 + a ∈ C(X) for any a. Therefore the interval is centered at x0
and is of the form [x0 − a, x0 + a]. By symmetry

∫ x0−a
−∞ f =

∫∞
x0+a

f = α/2. Thus the
HPD and percentile intervals will match.
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