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> pil<-c(148,160,159,153,151,140) s X1 Xo Xy X4 |ODOUOUD
3 51 PEEY SEE AEEs AT 1 A B,C,D 148 160 159 153 155.000
[1] 148 160 159 153 151 140 2 A B,C, E 148 160 159 151 154.500
E1Te?2§pé%3§]m oboox 000 3 A B,C,F | 148 160 159 140 151.750
> sum((}E)l—mean(pl))**2)/length(p1) 4 A, B, D, E 148 160 153 151 153.000
[1] 45.80556 OO OO OOO 5 A B, D, F 148 160 153 140 150.250
? ¥ar(p1) 6 A B,E, F 148 160 151 140 149.750
1] 54.96667
> sum( (pl-mean(p1))**2)/(length(p1)-1) ! 4,0, D, E | 148 159 153 151 152.750
[1] 54.96667 8 A C, D, F 148 159 153 140 150.000
> ) 9 A C E, F 148 159 151 140 149.500
0000000000 n=400000000000000000000OO 10 A, D,E, F 148 153 151 140 148.000
oooo 6 x5 11| B,C,D,E |160 159 153 151 155.750
6C1 = 6Ca = 5% =15 12| B,C, D, F 160 159 153 140 153.000
13 B,C,E, F 160 159 151 140 152.250
e 14| B,D,E,F |160 153 151 140 | 152500
15 C,D,E, F 159 153 151 140 150.750
6 ooooooo 151.8333 0
oo Mo 000000000o0oooo209 00000 oo mo 0000000000 ooo2009 00000
+000000000000000000000000000000000O0 + 000000000000 #O000O000OOO 21, 29, ...,2, 00000
goooooooo 0000000 21,20, ...,2, 000000000000000006000
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«00000000000000000000000000 6= f(a1, 29, ..., o)
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<-round(rnorm(100,100,5))

104 103 97 105 95 102 101
] 102 104 104 107 105 103 96
] 97 103 102 96 95 107 101
] 110 98 99 98 97 95 97
% 95 96 103 101 101 103 97
]
]
]

>
>

112 108 93 96 101 103 96

100 108 98 112 92 99 105

100 95 97 98 108 96 96
97 96 99 98 100 101 96
[91] 104 99 98 102 99 95 97
> mean(x)

[1] 100.08

> var(x)

[1] 22.90263

> var(x)*(length(x)-1)/length(x)

£1] 22.6736
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Figure 1: JO0O0D0OD0 00D =100.08, 0O0O0O0=22.670
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no.of .rep<-1000
sam.mean<-rep(0,no.of .rep)
sam.median<-rep(0,no.of .rep)
for (i in 1:no.of.rep){

}

par (mfrow=c(2,1))
hist(sam.mean,freq=F,nclass=20)
hist(sam.median,freq=F,nclass=20)
mean (sam.mean)

[1] 100.0783

> var(sam.mean)

[1] 2.001260

> mean(sam.median)

[1] 99.7225

> var(sam.median)

VVVV+++VVVyYV

[1] 3.050294

sam.mean[i] <-mean(sample(x,replace=T,10))
sam.median[i]<-median(sample(x,replace=T,10))
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> x<-round (rt(10000,5))*3+20 ]
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no.of .rep<-5000

sam.median<-rep(0,no.of .rep)

for (i in 1:no.of.rep){
sam.median[i]<-median(sample(x,replace=T,77))

hist(sam.median,freq=F,nclass=20)
mean (sam.median)
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> z<-rt(2000,10) *5-5
> y<-rt(3000,5)*3+20
> x<-c(y,z) OO0 O0DDOOO0ODOOODOODOO

gooooo
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oooo

> no.of.rep<-5000

> sam.mean<-rep(0,no.of .rep)

> for (i in 1:no.of.rep){

+ sam.mean[i]<-mean(sample(x,replace=T,?77))

+

> hist(sam.mean,freq=F,nclass=20)

> mean(sam.mean)

(3) 00000000000 70000OUODOODOOOOOOOO 5000000
gbobooboooooooooboobooooboooboooooooogobooo
gboooooooboboobbooobooboooobooobobooog
00000000000 O00O0O0oOO 20816%%*-0 0 O O-091204-median5.pdf
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(3)0o0oo

no.of .rep<-5000

sam.median<-rep(0,no.of .rep)

for (i in 1:no.of.rep){
sam.median[i]<-median(sample(x,replace=T,77))

hist(sam.median,freq=F,nclass=20)
mean (sam.median)
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goo
[ > x<-rf(5000,8,15)x{(0 00 /2+2) 0000} j
U
(

gboooooooboboboooboboobooboon
oooon

ooo
> hist(x,freq=F,nclass=77)
> var(x)*(length(x)-1)/length(x)

)

(2) Sr(Xi—X,)2/(n ~1)000 500000000000000000000
000000D000000000Y" (X;—X,)?%/(n—1)000000000
00000000000000000000000000000000000 0
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> no.of.sample<-5000

> sam.var<-rep(0,no.of.sample)

> for (i in 1:no.of.sample)q{

+ z<-sample(x,replace=T,?77)

+ sam.var[i]<-sum((z-mean(z))**2/(length(z)-1))

+

> hist(sam.var,freq=F,nclass=20)

> mean(sam.var) )
B) Xl (X;—X,)?/n 000 5000 D000 ooooobooooooooo
DDDDDDDDDDDDDDZ?N&—XﬂynDDDDDDDDDDDD
0000 oOO0000bOOo0ooooooDoOOoOobooobOOoOoboOobOooooa
OU00000000 500000000000000000 20816***000
0-091204-median7.pdf 0 O O O

38

0o moo 0000000000000200900000

p (3)000 N

no.of.sample<-5000

sam.var2<-rep(0,no.of .sample)

for (i in 1:no.of.sample)q{
z<-sample(x,replace=T,77)
sam.var2[i]<-sum((z-mean(z))**2/length(z)

hist(sam.var2,freq=F,nclass=20)
mean (sam.var2)
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> x<-round(rnorm(10000,100,5))

> mean(x)

[1] 100.0167

> var(x)*(length(x)-1)/length(x)
[1] 24.91502
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Histogram of x
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Figure 3: 0 0 0 =100.0167, 00 0 =24.91502
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no.of .rep<-1000

sam.mean10<-rep(0,no.of .rep)
sam.mean20<-rep(0,no.of .rep)
sam.mean50<-rep(0,no.of .rep)
sam.mean100<-rep(0,no.of.rep)

for (i in 1:no.of.rep){
sam.mean10[i]<-mean(sample (x,replace=T,10))
sam.mean20 [i]<-mean(sample (x,replace=T,20))
sam.meanb50[i]<-mean(sample (x,replace=T,50))
sam.mean100[i]<-mean(sample(x,replace=T,100))

hist(sam.meanl0,freq=F,nclass=20,main=paste("n=10"))
hist(sam.mean20,freq=F,nclass=20,main=paste("n=20"))
hist(sam.mean50,freq=F,nclass=20,main=paste("n=50"))
hist(sam.mean100,freq=F,nclass=20,main=paste("n=100"))

VVVV+++++VVVYVYVYV
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for

Sam
Sam
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sam.
Sam.

hist(sam.
hist(sam.
hist(sam.
hist(sam.
hist(sam.
par (mfrow=c(1,1))

goo0bD0o0oo0oo0o0oobo20900000

gbooboobobobooboobboboobo

no.of.rep<-1000
sam.
sam.
sam.
sam.

meanl1000<-rep(0,no.of .rep)
mean10000<-rep(0,no.of .rep)
mean100000<-rep(0,no.of.rep)
mean1000000<-rep(0,no.of.rep)
(i in 1:no.of.rep){

mean1000[i]<-mean(sample(x,replace=T,1000))
mean10000[i] <-mean (sample (x,replace=T,10000))
.mean100000 [i]<-mean(sample(x,replace=T,100000))
.mean1000000[i]<-mean (sample(x,replace=T,1000000))

mean1000,freq=F,nclass=20,main=paste("n=1000"))

meanl10000, freq=F,nclass=20,main=paste("n=10000"))
meanl100000,freq=F ,nclass=20,main=paste ("n=100000"))
mean1000000, freq=F,nclass=20,main=paste("n=1000000"))
mean1000000, freq=F,nclass=20,main=paste("n=1000000"))

J
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Figure 5: n = 1000, 10000, 100000
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