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Ex 5.1

We include the scans for handwritten solutions to all problems of Ex5.1 below
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Ex 5.2

%Exercise (a)

mu = 1;

tau = 1;

N = 10;

epsilon = randn(N, 1);
y = mu + epsilon;
disply);

b) ¢) d) and e) with parameters initialization to the prior.

%Exercise (b) (c) (d) (e) (prior initial values)

% Prior hyperparameters
mu@ = @;

lambda® = 3;

ad = 2;
bo = 2;

N = length(y);
ybar = mean(y);

% Initial values

m = mu@;
52 = b0/ (adxlambdad);
a = a@;
b = b@;

% Define log-gamma function for numerical stability
lgamma = @(x) gammaln(x);

% Iterate until convergence
maxiter = 1000;
threshold = 1@e-3;
free_energy = zeros(maxiter, 1);
for iter = 1l:maxiter
s2 =1/ ((a/b) * (N + lambda®));
m = ((lambda® * mu@) + Nxybar) / (lambda@ + N);
mu = normrnd(m, sqrt(s2));
a0 + (N + 1) /7 2;
b8 + (1/2) * (sum((y — m).”2) + lambda® * (mu@ — m)~2 + (N + lambda@) * s2);
au = gamrnd{a, 1 / b);
= sqrt(s2);
free_energy(iter) = -axlog(b) + lgamma(a) - lgamma(a@) + a@xlog(b®) + @.5%log(lambda®) + log(s) - (N/2)xlog(2xpi) + @.5;
if iter > 1 && abs(free_energy(iter) - free_energy(iter-1)) < threshold
break;

a
b
t
s

end
end
fprintf('Final estimate of m: %f\n', m);
fprintf('Final estimate of s2: %f\n', s2);
fprintf('Final estimate of mu: %f\n', mu);
fprintf('Final estimate of a: %f\n', a);
fprintf('Final estimate of b: %f\n', b);
fprintf('Final estimate of tau: %f\n', tau);
fprintf('Final estimate of tau_mean: %f\n', (a/b));
fprintf('Free energy: %f\n', free_energy(iter));

Final estimate of m: @.309630

Final estimate of s2: @.8379@81

Final estimate of mu: @.442083

Final estimate of a: 7.5080008

Final estimate of b: 3.679477

Final estimate of tau: 2.863539
Final estimate of tau_mean: 2.838333
Free energy: -18.626591
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Parameters initialization at random and results.

% Initial values

n=4;

X = 1;

y = 1@;

z = x + (y-x)*rand(n,1);
m=z(1):

s2 = z(2):

a=12z(3):

b =z(4);

Final estimate of m: 2.588000

Final estimate of s2: 3.845781

Final estimate of mu: @.780218

Final estimate of a: 3.0000008

Final estimate of b: 47.191563

Final estimate of tau: 0.831926
Final estimate of tau_mean: @.063571
Free energy: -B.679348

If T could only report the results from one run, I would choose the one with the largest free energy as it
provides a more accurate explanation of the data.
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