STA 6934

Alla Revenko

Problem 6.6
Consider a version of Independent MH based on a “bound” M on f / g that is not a uniform bound; i.e. f / g > M for some x. 

a) Assume an Accept-Reject algorithm uses the density g with acceptance probability    

 f(y) / M g(y) , show that the resulting variables are generated from 
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instead of f.

Indeed,
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b) Show that this error can be corrected for instance by using the MH algorithm:

1. Generate
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to produce a sample from f.

The transition kernel associated with this algorithm is
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or
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where 
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 denotes the Dirac mass in  x.

It is easy to verify that the transition kernel K satisfies the detailed balance condition with f.
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That is to show that
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and
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x)f(y)

Let us first verify that the first condition is true.

Assume that f(y)>Mg(y) and f(x)>Mg(x). Then the first condition can be written as
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which is true equality.

Assume now that f(y)>Mg(y) and f(x)<Mg(x). Then
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hence 
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Therefore the first condition:
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is verified.

By symmetry we have for {(x,y): f(x)>Mg(x) and f(x)<Mg(x)} 
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that is the first condition is true in this case.

Assume that f(y)<Mg(y) and f(x)<Mg(x). Then
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hence the first condition:  f(y)f(x)=f(x)f(y) is verified.

Thus, the first condition is true for all (x,y).It is clear that the second condition is verified as well. It follows that the transition kernel K satisfies the detailed balance condition with f. Therefore f is the stationary distribution of a reversible Markov chain (X(t)) associated with this version of MH algorithm. Moreover, it is easy to see that this chain is strongly f-irreducible.

Hence, we can apply Theorem 6.2.5 and deduce the assertion b). 
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