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Randu - a (bad) pseudo-random number generator.



Methods for Simulating Continuous Random Variables















myrbeta<-function(n,a,b) {
  c <- dbeta((a-1)/((a-1)+(b-1)),a,b) # density value at the mode
  u <- runif(n);  # random numbers
  g <- runif(n);  # candidate draws
  acceptYN <- (u <= (dbeta(g,a,b)/c)); # f/cg
  return(g[acceptYN]);
}

par(mfrow=c(2,1))
plot(density(rbeta(10000,3,2)))
plot(density(myrbeta(10000,3,2)))





Adaptive Rejection Sampling



Non-Adaptive Upper-Lower Rejection Sampling

Want to sample from f(x), x ∈ D

Suppose g(x) = c f(x) for some (possibly unknown) constant c

Define an envelope function gu(x) such that gu(x) ≥ g (x) ∀ x ∈ D

Define a squeezing function gl(x) such that gl(x) ≤ g (x) ∀ x ∈ D



Note: this amounts to  accepting with probability g/gu

But:
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So this is plain old rejection sampling but minimizes the number
of evaluations of g



Adaptive Rejection Sampling

Let h(x) = log g(x) and assume that h(x) is concave

(i.e., h′(x) decreases monotonically with increasing x in D)

First evaluate h(x) and h′(x) at x1 ≤ x2 ≤…≤ xk ∈ D

Define the envelope uk as the piecewise linear upper hull formed
from the tangents to h(x) at Tk={x1,x2,…,xk}.

Define the squeezing function lk as the lower hull in the picture:





















Simple slice sampling via Gibbs…




































