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1. (54+5+5=15) The following question refers to the Accept-Reject method with f being the target density and g

being the proposal density. The algorithm accpts a proposal point Y if U < ﬁ% where U is an independent

standard uniform random variable.
(a) Why do we need f to be absolutely continuous with respect to g?
(b) Why is it okay if g is not absolutely continuous with respect to f7
(¢) Why do we need M > f(x)/g(z) for all z?
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2. (7+8=15) Consider importance sampling where f is the target density, g is the candidate density and the
objective is to estimate § = E¢(h(X)). Suppose (y1,¥y2,- - ,yn) are the random samples generated from g.

Define
i I~ f),
Oy = — ; mh(yz)

(a) Show that 6, is unbiased for 6.

(b) Show that the variance of ég is minimized when g o< f | h |.
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3. (54+5+5=15) Let 7 be the pmf of a discrete distribution with Q@ = {x : 7(z) > 0} and cardinality of Q is d. We

want to generate samples from 7. But 7 is known upto a constant, that is 7(x) = Cw(x) where w is known, but

w(y)
w(z)’

C' is unknown. We define p(x,y) = min( 1) for y # x and p(z,2) =1 -3, p(x,y). Show the following

(a) p is a transition matrix.
(b) p satisfies the detailed balance equations.

(c) = is the stationary distribution of p.
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4. (545) The following questions are from the presentations. Answer any two.

What are concordant and discordant pairs in the nonparametric estimation of correlation?
What is burn-in in a Metropolis algorithm and why is it required?

How is Gibbs sampling used in Bayesian inference?

What is bagging and how is it used in classification trees?

Define value at risk and explain how it is reated to quantile estimation.

For generating observations from a Multinomialy(n, p), if n is small and k is large, what method will you
use? What method will you use if n is large and & is small?
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