QUIZ IN BAYESIAN STATISTICAL LEARNING,
AMSI SUMMER SCHOOL 2027

Aishwarya Bhaskaran, University of New South Wales
Matias Quiroz, University of Technology Sydney

Problem 1
Suppose that X ~ N(0,1) and let

__exp(X)
~ 14exp(X)

Find the probability density function of Y.

Problem 2

(a.)

Complete the square of the expression x? + 10z — 3 for a scalar z, i.e. find a, h and k such that
22+ 10z —3=a(z — h)* + k.

(b.)

Suppose now that x,b € RP, ¢ € R, and that A € RP*P is a symmetric matrix. Find h € RP and

k € R such that
x'Ax+x'b+c=(x—h)"A(x—h) +k.

Problem 3
(a.)
Let A1, Ao, A3 and A4 be dependent events. Show that
PI“(Al NAy;NA3zN A4) = PI‘(Al) PT(A2|A1) PI"(A3|A1 N Ag) PT(A4‘A1 NAs N Ag)

(b.)

Suppose now that Aj, Ag, A3, A4 are independent events. What is the probability in (a.)?

Problem 4

Let NV(z|u1,03) and N (x|ug, 03) denote two normal densities. Show that the product of the two
densities is proportional to a normal density. What is the expected value and variance of this new

density?
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