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b1-ch5-1-new.R > (mean(sample_mean))

[1] 2.494004
# set sample size and number of samples > (var(sample_mean))

[1] 0.6284706

set.seed(1)

n<-2

reps <— 10000

# perform random sampling

samples <- replicate(reps, rnorm(n,2.5,1.118))

# compute sample means Histogram of sample_mean

sample_mean <- rep(NA, reps) , "

for (i in 1:reps) { / |
sample_mean[i] <- mean(samples[,i]) } '

# check that 'sample_mean' is a vector

is.vector(sample_mean)

(mean(sample_mean)) ; (var(sample_mean)) ;(sd(sample_mean))

hist(sample_mean, freq=F, col="grey", xlab="", xlim=c(-1, 6), breaks=10

0)

par(new=T)

plot(density(sample_mean), axes=F, main="", xlim=c(-1, 6), lwd=2, col=" 7 N = 10000 Bandwidth = 01131

blue")




b1-ch5-2-new.R [1] 2.49543

= var(samples_2_mean)
nt <-2;n2<-5;n3<-10; n4 <- 30 ; reps <- 10000 11 0.2497486

# perform random sampling > mean(samples_3_mean)

samples_1 <~ replicate(reps, morm(n1,2.5,1.118)) [1] 2.502499

samples_1_mean <- rep(NA, reps) > var(samples_3_mean)
S [1] 0.122446
for (i in 1:reps) {

samples_1_mean[i] <- mean(samples_1[,i])} > mean(samples_4_mean)
[1] 2.499477

mean(samples_1_mean) ;var(samples_1_mean)
(=2 > var{samples_4_mean)
i |

e [1] 0.04197086

samples_4 <- replicate(reps, rnorm(n4,2.5,1.118)) # 30 x 1000

Histogram of samples_2_mean

0 sample matrix

for (i in 1:reps) {

1 2 3 4

samples_4_mean[i] <- mean(samples_4[,i]) }

N=10000 Bandwidth = 0.07087

mean(samples_4_mean) ; var(samples_4_mean)

Histogram of samples_3_mean

par(mfrow=c(3,1))

#hist(samples_1_mean, freg=F, col="grey", xlab="", xlim=c(0,
5), breaks=100)

#par(new=T)
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Histogram of samples_4_mean
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#plot(density(samples_1_mean), axes=F, main="", xlim=c(0, 5),
lwd=2, col="blue")
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b1-ch5-3-new.R

= (mean{sample_mean))

. [1] 0.5019778

# set sample size and number of samples

set.seed(23456789) = (var(sample_mean))
[1] 0.007837079

n<-11

reps <— 1000

# perform random sampling

samples <- replicate(reps, runif(n)) samples of size 11

# compute sample means

sample_mean <- colMeans(samples)

# check that 'sample_mean' is a vector

is.vector(sample_mean)

(mean(sample_mean))
(var(sample_mean))

(sd(sample_mean))

hist(sample_mean, breaks=40, prob=T, main=paste(

"samples of size 11" ),col="steelblue")

par(new=T)

I
plot(density(sample_mean), xlab="", axes=F, main="" : - 05

, col="black") sample_mean
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b1-ch5-4-new.R n=30

set.seed(123456) 10.00494 | 10.00259 | 9.998591 | 9.993856

curve(dnorm(x,10,2), xlim = c(4, 16), ylim = c(0.0, 0.22)) 07818611 | 0.3992823 | 0.2039642 | 0.1347668
par(mfrow=c(2,2))

nt <= 5:;n2 <= 10;n3 <= 20;n4 <- 30 ;reps <= 10000
ybar5<-numeric(10000)

samples_1 <- replicate(reps, rnorm(n1,10,2))

ybar5 <- rep(NA, reps)

for (i in 1:reps) {

ybar5[i] <- mean(samples_11[,i]) }

mean (ybar5) 'var(ybar5) density.default(x = ybar5) density.default(x = ybar10)
plot(density(ybar5s), xlim = c(7, 13), ylim = c(0.0, 1.2))
curve(dnorm(x,10,sart(0.8)), add=T, Ity=2)

(&%)

par(mfrow=c(1,1))
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Density
00 02 04 06 08 10 12

plot(density(ybar5), col="black", xlim = c(7, 13), ylim = c(0
.0, 1.2))

lines(density(ybar10), col="red", xlim = c(7, 13), ylim = c(0
.0, 1.2))

lines(density(ybar20), col="green", xlim = c(7, 13), ylim = ¢
(0.0, 1.2))

lines(density(ybar30), col="blue", xlim = c(7, 13), ylim = c(
0.0, 1.2)) e

N =10000 Bandwidth = 0.06324 N=10000 Bandwidth = 0.0515

N'=10000 Bandwidth =0.1279 N = 10000 Bandwidth = 0.09047

density.default(x = ybar20) density.default(x = ybar30)

Density
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Density
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b1-ch5-5-new.R

set.seed(123456) ;curve(dchisq(x,1));par(mfrow=c(2,2))
nt <-2;n2 <= 10;n3 <= 20;n4 <- 30;reps <- 10000
ybar2<-numeric(10000)
samples_1 <- replicate(reps, rchisa(n1,1))
ybar2 <- rep(NA, reps)
for (i in 1:reps) {

ybar2[i] <- mean(samples_1[,i])}
mean(ybar2);var(ybar2)
plot(density(ybar2), xlim = c(0, 10), ylim = c(0.0, 1.6))
curve(dnorm(x,1,sart(1.0)), add=T, Ity=2)
(BEh

ybar30<-numeric(10000)

samples_4 <- replicate(reps, rchisq(n4,1)) # 30 x 10000 s

ample matrix
ybar30 <- rep(NA, reps)
for (i in 1:reps) {
ybar30[i] <- mean(samples_4[,i])
}

mean(ybar30)

var(ybar30)

plot(density(ybar30),xlim = c(0.3, 1.7), ylim = ¢(0.0, 1.6))
curve(dnorm(x,1,sqrt(0.0667)), add=T, Ity=2)
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density.default(x = ybar2)

density.default(x = ybar10)

N=10000 Bandwidth =0.1187

density.default(x = ybar20)
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N=10000 Bandwidth = 006273

density.default(x = ybar30)
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b1-ch5-6-new.R

set.seed(123456);curve(dunif(x,min=0, max=1))
par(mfrow=c(2,2))
nl <= 2;n2 <= 10;n3 <= 20;n4 <- 30;reps <- 10000
ybar2<-numeric(10000)
samples_1 <- replicate(reps, runif(n1,min=0, max=1))
ybar2 <- rep(NA, reps)
for (i in 1:reps) {

ybar2[i] <- mean(samples_11[,i])}
mean(ybar2);var(ybar?)
plot(density(ybar2), xlim = ¢(0, 1), ylim = c(0,8))
curve(dnorm(x,0.5,sart(0.0417)), add=T, Ity=2)
(TE)
ybar30<-numeric(10000)
samples_4 <- replicate(reps, runif(n4,min=0, max=1))
ybar30 <- rep(NA, reps)
for (i in 1:reps) {

ybar30[i] <~ mean(samples_4[,i])}
mean(ybar30);var(ybar30)
plot(density(ybar30),xlim = c(0, 1), ylim = c(0, 8))
curve(dnorm(x,0.5,sqrt(0.0028)), add=T, Ity=2)
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dunif(x, min=0, max=1)

o
=1

density.default(x = ybar2)

density.default(x = ybar10)

N '=10000 Bandwidth = 0.02903

density.default(x = ybar20)

02 04

N=10000 Bandwidth = 0.01313

density.default(x = ybar30)

N=10000 Bandwidth = 0.009338

N'=10000 Bandwidth = 0.0076
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= mean{sample_var)
b1-ch5-7-new.R [1] 1.251813

= wvar(sample_var)
# set sample size and number of samples [1] 3.089847

set.seed(2345);n <— 2;reps <- 10000

# perform random sampling

samples <- replicate(reps, rnorm(n,2.5,1.118)) # 2 x 1000 sa Histogram of sample_var
mple matrix
# compute sample variances
sample_var <- rep(NA, reps)
for (i in 1:reps) {
sample_var[i] <- var(samples[,i])}
# check that 'sample_var' is a vector jg’vector(sample_var)

mean(sample_var);var(sample_var)

hist(sample_var, freq=F, col="grey", xlab="", xlim=c(-1, 6), b
reaks=100)

par(new=T)

plot(density(sample_var), axes=F, main="", xlim=c(-1, 6), Iwd

" n N=10000 Bandwidth =0.1632
=2, col="blue")
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b1-ch5-8-new.R

# set sample size and number of samples
set.seed(23456789);n <- 11;reps <- 1000
# perform random sampling
samples <- replicate(reps, rnorm(n,10,2)) # 11 x 10
00 sample matrix
# compute sample variances
sample_var <- rep(NA, reps)
for (i in 1:reps) {
sample_var[i] <- var(samplesl[,il)
}
# check that 'sample_var' is a vector

is.vector(sample_var)

(mean(sample_var));(var(sample_var))

hist(sample_var, breaks=40, prob=T, main=paste( "s
amples of size 11" ),col="steelblue")
par(new=T)

plot(density(sample_var), xlab="", axes=F, main="",

col="black")
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= (mean{sample_var))
[1] 3.986259

= (var(sample_var))
[1] 3. 31678

samples of size 11

sample_var




b1-ch5-9-new.R

set.seed(123456);par(mfrow=c(2,2))

nl <= 10;n2 <-20;n3 <- 30;n4 <- 100

reps <- 10000

vbar10<-numeric(10000)

samples_1 <- replicate(reps, rnorm(n1,10,2)) # 10 x
10000 sample matrix

vbar10 <- rep(NA, reps)

for (i in 1:reps) {

vbar10[i] <- var(samples_1[,i1)}
mean(vbari0);var(vbar10)
hist(vbar10, freg=F, xlab="", breaks=100)
par(new=T)

plot(density(vbar10), axes=F, main="", col="blue")

(BE)
vbar100<-numeric(10000)
samples_4 <- replicate(reps, rnorm(n4,10,2))
vbar100 <- rep(NA, reps)
for (i in 1:reps) {

vbar100[i] <- var(samples_4[,i])}
mean(vbari00);var(vbar100)
hist(vbar100, freq=F, xlab="", breaks=100)
par(new=T)

plot(density(vbar100), axes=F, main="", col="blue")

n=30
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