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The Method of Monte Carlo

4.8.5. Determine a method to generate random observations for the logistic pdf .
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The Method of Monte Carlo
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Fx = function(n){

U = runif(n)
Fx = log(U/(1-U))
Fx

}
par(mfrow=c(1,2))

logistic<-rlogis(100000, location = @, scale = 1)
hist(logistic, freq=FALSE,main="Histogram of Random Observations using Generators in R",xlab="x",xlim=c(-15,15))
lines(density(logistic),col=2,1ty=2,1wd=3)

mclogistic<-Fx(100000)
hist(mclogistic,freq=FALSE,main="Histogram of Random Obeservations using Transformations",xlab="x",x1lim=c(-15,15))

lines(density(mclogistic),col=2,1ty=2,1wd=3)



The Method of Monte Carlo

4.8.20. For a > 0 and 8 > 0, consider the following accept-reject algorithm:

1. Generate U; and Us iid uniform(0, 1) random variables. Set V; = U11 /% and
vy =07,

2. Set W=V, + Vo, f W <1, set X =V;/W; else go to step 1.
3. Deliver X.

Show that X has a beta distribution with parameters a and 3 |
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The Method of Monte Carlo
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Bootstrap Procedures
RC&&QS *

a?@/\)\\QA/O : B<-1000
—_— n<-100
COMQ&L@/ YV XV\ Foy s nd ol)SQvUCCC?OVlS X(, -y xv\ . X<-rnorm(n)
thetabstarhat<-rep(0,B)
Bmf/ﬁmp vovione estimution :
for(i in 1:B){
X % Xstar<-sample(X,n,replace=TRUE)
éﬁ@F L. Geverste Aoy Kb ik ‘fWW\ thetabstarhat[i]<-mean(Xstar)

_ }

The empiricl fuaction  FnC).
thetastarhatbar<-sum(thetabstarhat)/B

(ResawF\L with size n ‘F«D\M Koo Xn wiitln V‘Z‘PLO‘LWWU ssquared<-0 |

for(j in 1:B){
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> var(X)/n

[1] 0.01149071



Bootstrap Procedures

4.9.9. Let x' = (z1,29,...,2,,) and ¥ = (y1,Y2,...,Yn,) be the
realizations ot the two random samples. The test statistic is the difference in sample
means 7 — T. The estimated p-value of the test is calculated as follows:

1. Combine the data into one sample z’ = (x’,y’).

2. Obtain all possible samples of size n; drawn without replacement from z. Each
such sample automatically gives another sample of size nsg, i.e., all elements
of z not in the sample of size n;. There are M = ("1:1”2) such samples.

3. For each such sample j:

(a) Label the sample of size n; by x* and label the sample of size ns by y*.

(b) Calculate v; =y* —T".

4. The estimated p-value is p* = #{v; > 7 —T}/M.



Bootstrap Procedures

Suppose we have two samples each of size 3 which result in the realizations:
x' = (10,15,21) and y’ = (20,25,30). Determine the test statistic and the
permutation test described above along with the p-value.

library(gtools)

x<-¢(10,15,21)
y<-¢(20,25,30)
z<-c(x,y)

xstar<-combinations(n=6,r=3,v=z)

xstarsum<-apply(xstar[1:20,], 1, sum) [1] 0.1
xstarbar<-apply(xstar[1:20,], 1, mean)

zsum<-sum(z)

ystarsum<-zsum-xstarsum

ystarbar<-ystarsum/3

vstar<-ystarbar-xstarbar

ybar<-mean(y)

xbar<-mean(x)

pstarhat<-sum((ystarbar-xstarbar)>=Cybar-xbar))/20



Questions



