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ABOUT YOUR FIRST ASSESSMENT TASK

Assignment 1, which commences overleaf, is the first assessment task for
37457 Advanced Bayesian Methods. It is worth 12% of the subject’s total assessment.
Please note that all assessment tasks are to be completed individually and without any
Internet aids. Specifically:

• There is no group work in 37457 Advanced Bayesian Methods.

• Any use of Internet aids such as generative artificial intelligence web-sites is strictly
forbidden throughout the entirity of 37457 Advanced Bayesian Methods.

In 2024, some participants ignored these rules and received penalties such as zero marks
for an assignment, having their actions reported to programme directors and school heads,
and their academic records being tarnished.

If you require some assistance with any of the assignments then please come to the help
sessions that will be held on during the 1–2 weekdays before the due date. The details for
the Assignment 1 help sessions are provided near the beginning of the assignment.
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ASSIGNMENT 1

Due time and date: 4:05pm, Monday 3rd August, 2026.
Preparation instructions: The solutions to Assignment 1 must be handwritten on sheets of
paper.
Submission method: Just before the start of Class 2 an enclosed box will be placed, by the
lecturer, at the front of the classroom. The solutions should be inserted through a slot at the
top of this box.

NOTES:

• All working should be shown.

• All solutions should be fully simplified.

• For the benefit of participants requiring assistance with this assignment, two optional-
attendance help sessions will be as follows:

Help Session 1: 3pm-4pm, Friday 31st July in Room 006, Level 7, Building 7.

Help Session 2: 12 noon-1pm, Monday 3rd August in Room 009A, Level 5, Building
7. The room for Help Session 2 requires swipe card access through a sliding glass
door near the Building 7 staircase. However, during normal work hours swipe card
holders enter and exit every minute or two. If anyone questions you (unlikely) then
please say that your entry is for a help session in our subject. The room is to the left
and then ahead after entering the sliding door.

A Possibly Relevant Fundamental Distribution Theory Result: If T is a Normal random
variable with mean µ and variance σ2, usually written T ∼ N(µ, σ2), then the density func-
tion of T is

fT (t) =
1√
2πσ2

exp

{
−(t− µ)2

2σ2

}
and, as with any density function, ∫ ∞

−∞
fT (t) dt = 1.



1. Let X be a discrete random variable taking values 0 and 1 with equal probability and
Y be another random variable such that

fY |X(y|0) =
y

3
, y = 1, 2,

fY |X(y|1) =
5− y

10
, y = 1, 2, 3, 4.

(a) Construct a table for the joint probability mass function fX,Y (x, y).

(b) Find P (X + Y ≤ 2).

(c) Find fY (y), the marginal probability mass function of Y .

2. Let continuous random variables X and Y have joint density function

fX,Y (x, y) =

{ y − x

105
, 2 < x < 5, 5 < y < 12,

0, otherwise.

Determine the marginal density functions fX(x) and fY (y).

3. Let continuous random variables X and Y have joint density function

fX,Y (x, y) =

 e−y(x2+1)

π
, −∞ < x < ∞, y > 0,

0, otherwise.

(a) Determine the marginal density function fX(x).

(b) Determine the marginal density function fY (y).

(c) Determine fY |X(y|x), the conditional density function of Y given X = x.

4. Suppose that continuous random variables X and Y have joint density function satis-
fying

fX,Y (x, y) = C exp
(
13xy − 94x2 − 1

2
y2
)
, −∞ < x < ∞, −∞ < y < ∞.

where C > 0 is a constant such that fX,Y integrates to 1.

Determine fY |X(y|x), the conditional density function of Y given X = x.

♦ ♦ ♦


