Review Course: Markov Chains and Monte Carlo Methods

Computer Practical: Transformation Methods and Rejection Sampling
Model Answers

Model code in Python

from scipy inport =
oJ/from scipy inport random
sfromscipy inport stats

4inmport pylab

o # Task 1

¢ def sanpl eExpo(lam n):

9 u = random r andom sanpl e(n)
10 x = -log(u)/lam

11 return Xx

12

13 # Task 2

14

15 lam= 2

15 X = sanpl eExpo(l am 1000)

1 pyl ab. figure()
19 pyl ab. hi st (x, normed=True)

20 Xi = linspace(0, 5, 100)

2 pyl ab. pl ot (xi, lamexp(-Iamxi))
22 pyl ab. show()

23

24 # Task 3

2o def sanpl eGanmal nt (k, |am:
27 return sum(sanpl eExpo(l am k))

o # Task 4

s def gammaPDF(x, al pha, lam:
32 return stats. ganma(al pha). pdf (x*lan)*l am

¢ al pha = 5.7
sk = floor(al pha)
6 lam= 2

s M = gammaPDF( al pha- k, al pha, | am) / gammaPDF( al pha- k, k, | am 1)
0 Xi = linspace(0, 10, 100)

a1 pyl ab. figure()

2 pyl ab. pl ot (xi, gammaPDF(xi, al pha,lanm), 'b-")

a3 pyl ab. pl ot (xi, M-gammaPDF(xi, k,lam 1), 'r:")
4 pyl ab. show()

w # Task 5

«s def sanpl eGanma(al pha, |am:

49 k = floor(al pha)

50 M = gamaPDF( al pha- k, al pha, | am) / gammaPDF( al pha- k, k, | am 1)

51 whil e True:

52 X = sanpl eGanmal nt (k, | am 1)

53 prob_of _accept = ganmaPDF(x, al pha, | am) / ( McgammaPDF( x, k, | am 1))
54 i f random random sanpl e(1) <prob_of _accept:

55| return X

s7al pha = 5.7
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lam = 2

x = [sanpl eGanma(al pha,lan) for i in xrange(1000)]

# Task 6

pyl ab. figure()
pyl ab. hi st (x,
xi = linspace(
pyl ab. pl ot (xi,
pyl ab. show()

nor ned=Tr ue)
0, 10, 100)
gamraPDF( xi ,

al pha, | am)



Model code in R

iI|# Task 1

2|

s sampl eExpo <- function(lam n) {
4 U <- runif(n)

s X <- -log(u)/lam

6 X

7}

8|

o # Task 2

ulam<- 2

1 X <- sanpl eExpo(l am 1000)
13|
14 hist(x, freq=FALSE, col ="grey")

xi <- seq(0, 5, |ength. out=100)
wlines(xi, lamrexp(-lamxi), |wd=2)

17

153}

1o # Task 3

2 sanpl eGamal nt <- function(k, lam {
22 sun{sanpl eExpo(l am Kk))
23}

s # Task 4

27 al pha <- 57
2k <- floor(al pha)
29l am<- 2

1 M <- dgammma( al pha-k, al pha, | am) / dganma( al pha- k, k, | am 1)
3 Xi <- seq(0, 10, |ength.out=100)

s plot(xi, Mdgamma(xi,k,lam1), type="1", Ity=2, col="red”,

36 xl ab="x", ylab="Density")

lines(xi, dgamma(xi, al pha,lam, col="darkblue”)

¢l egend(”"topright”, col=c(”red”, "darkblue”),lty=c(2,1),

39 | egend=c("Mg(x) _[scaled.instrumental]; "f(x) -[target]”))

o # Task 5

« sanpl eGanma <- function(al pha, lam {

sk <- floor(al pha)

s M <- dgamm(al pha-k, al pha, | an) / dgamma( al pha- k, k, | am 1)
2 while (TRUE) {

a8 X <- sanpl eGammal nt (k, | am 1)

a9 prob. of . accept <- dgamma(x, al pha, | am/ (M-dgama(x, k, | am 1))
50 if (runif(1)<prob.of.accept)

51 ret urn(x)

52 }

53}

ss al pha <- 5.7

s |l am <- 2

51X <- nuneric(1000)

s for (i in 1:1000)

s X[i] <- sanpl eGamma(al pha, | am
60|
o # Task 6
62
s hi st (x, freq=FALSE, col ="grey")

e Xi <- seq(0, 10, |ength. out=100)

sl ines(xi, dgamma(xi, al pha,lan), |wd=2)




