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Implementation in R

A function for the Gibbs sampler .
gibbs<-function (n, rho)
{

mat <- matrix(ncol = 2, nrow = n)




X <-0

y <= 0

mat[1l, ] <- c(x, y)

for (1 1n 2:n) {
X <- rnorm(1, rho * y, sqrt(1 - rho™2))
y <- rnorm(1, rho * x, sqrt(l - rho”™2))
mat[i, ] <- c(x, y)

}

mat

}

A matrix for the results is created, then the chain is initialised at (0,0). The main loop then successively
samples from the full conditionals, storing the results in the matrix. We can test this as follows:

bvn<-gibbs(10000,0.98)

par(mfrow=c(3,2))

plot(bvn,col=1:10000)

plot(bvn, type="1")

plot(ts(bvn[,1]))

plot(ts(bvn[,2]))

hist(bvn[,1],40)

hist(bvn[,2],40)

par(mfrow=c(1,1))

With abit of luck, thiswill give results which look very similar to those obtained earlier, apart from the time

series plots of the marginals, which show distinct autocorrel ation between successive values.

Implementation in C

Of course, Gibbs samplers are Markov chains, which cannot be neatly vectorised in languages like R.
Consequently, the main loop of a Gibbs sampler is best re-coded in a compiled language such as C. Hereis

amain loop for a Gibbs sampler for this problem.
int main(int argc, char *argv[])

{

long n,1;

double x,y,rho,sd;

gsl _rng *r = gsl_rng_alloc(gsl_rng_mt19937);

n=Clong) atoi(argv|[1l]);

rho=(double) atof(argv|[2]);

sd=sqrt(1l-rho*rho);

x=0;y=0;

printf("* %3.3F %3.3F \n",x,y);

for (1=1;iI<n;i++)

{

x=rho*y+gsl_ran_gaussian(r,sd);
y=rho*x+gsl_ran_gaussian(r,sd);
printf("" %3.3F %3.3F \n",x,y);

return(0);

by
. The C Code can be tested by re-directing output to afile (bvn.dat), then reading and analysing from R:



bvn_matrix(scan("'bvn._dat'),ncol=2,byrow=T)
par(mfrow=c(3,2))
plot(bvn,col=1:10000)

plot(ts(bvn[,1]))
plot(ts(bvn[,2]))
hist(bvn[,1],40)
hist(bvnl[,2],40)
par(mfrow=c(1,1))
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