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Attempt all questions

1. (a) Provide details of an example, with suitable mathematica] justifi-

cations. where the nsual EM algorithm strategy fails. [15]
(¢) Given univariate. real-valued observations Ui, y, and real-valued
differentiable regression functions 1 (4).. ... fa(6). where 0 is a

real-valued parameter. consider the least absolute deviation re

gression. Show that the iteratively ve-weioht od least squares method
for estimating ¢ coicides with an MM algorithm. [0

2. Let V7 be the collection of functions [ with 7 ¢ L2[0.1]. Consider the
subspace

H’.}’ = fe) ¢ Voo fof absolutely continuous and FLOY = F(0) = 0},

Detine aninner product o 179 s
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(i) Show that WY is a reproducing kernel Hilbert space. [15]
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(if) Ieuce, obtain the reproducing kernel of 1y
3. Consider the generalized accept-reject method: At iteration n (n>1)

L. Generate X, ~ g, and U, ~ Uni form(0.1). imdependently

20U, <0,f(N)/g.(X,), accept X, ~ }:

3. Otherwise, move to iteration 1 ¢ 1.

Let Z denote the random variable that is onipuw by this aleorithm.



(a) Show that 7 has the distribution function
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where pp fpand p, -0, [[i:/ _I] (b 0,y for 2.8, 5

(b) Show tha
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}:/),, w1 af and only if Z log(1 = 0,) diverges.
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(¢) Give one example of a sequence {#,} that satisties 7 p, = 1
aud one example of a sequence {6, } that does not satisfyv it

- Consider a general independence Metropolis sampler with tareet den-

sty 7 () and proposal density p(ar). Suppose that hotl these densities
are continous and strietly positive on the support. X of 7(a). Assume
thar there exists a constant A > 0 such that () /p(r) < M for all
o ¢ XL Then show that
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where (.-} s the n-th step Markov transition kernel started at

r,
and || - || is the total variation norm. [25]
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