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Slice sampling, motivated

• We want to obtain samples from fX (x), where fX (x) is usually

some posterior distribution.

• Metropolis-Hastings methods involve generating candidate

values, and accepting or rejecting these values with the

appropriate probability.

• Often, it can be hard to ensure candidates are accepted

frequently enough, but not too frequently.
• Slice sampling was introduced to avoid having to “reject” any

candidate draws.
• With Metropolis-Hastings, we are essentially generating

samples from some distribution by throwing thousands of darts

at our distribution, and then discarding all the darts that lie

outside our curve. Of course, we will reject many samples this

way!
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Slice sampling, described

• Introduce a new random variable, U.

X ∼ fx(x);

U|X ∼ Uniform([0, fX (x)]).

• This gives a joint distribution, fX ,U(x , u) where the marginal
for X is the original fX (x).

• The variable, U, allows us to generate draws from X with the

right probability, defined by fX (x).

• Sampling over U is equivalent to integrating U out of the

joint density, fX ,U(x , u) to recover fX (x).

• Intuition. Sampling from the univariate density, fX (x) can

always be achieved by sampling uniformly from the region

under the density fX (x).
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The slice sampling algorithm

For i = 1, 2, ..., nIterations:

• Sample u(i+1) ∼ Uniform([0, fX (x (i))])

• Sample x (i+1) ∼ Uniform({x : fX (x) > u(i+1)})
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Slice sampling, positive features

• Slice sampling algorithms are among the best in terms of

convergence speed to the target density. This is partly

because all candidate samples are accepted.
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Slice sampling, potential problems

• The algorithm requires that we can find a starting point that

has positive probability. It can often be non-trivial to find

such a starting value.

• It can be difficult to keep track of the slices for x . How do we

know when {x : fX (x) > µ(i+1)}? Usually, this involves

inverting the probability density function of the target

posterior.

• The algorithm requires that we can evaluate the posterior

density, fX (x).

• Some distribution functions may separate into separate

communicating islands. The slice sampling algorithm may be

harder to implement in these cases.
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