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> p1<-c(148,160,159,153,151,140)

> pl

[1] 148 160 159 153 151 140

> mean(pl) UOODOOMF OO0

[1] 151.8333

> sum((pl-mean(pl))**2)/length(pl)
[1] 45.80656 LU OO0

> var(pl)

[1] 54.96667

> sum((pl-mean(pl))**2)/(length(pl)-1)
£1] 54.96667
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00 X, X, X3 X, 000000
1| A B C,D | 148 160 159 153 155.000
> | A B C,E |148 160 159 151 154.500
3| A B CF |148 160 159 140 151.750
4| A B, D E |148 160 153 151 153.000
5| A B,D,F |148 160 153 140 150.250
6 | A B, E,F |148 160 151 140 149.750
7| A C D E |148 159 153 151 152.750
8| A C D, F |148 159 153 140 150.000
9| AC E,F |148 159 151 140 149.500
10| A, D, E,F |148 153 151 140 148.000
11| B,C,D,E |160 159 153 151 155.750
12| B,C,D,F |160 159 153 140 153.000
13| B,C,E,F |160 159 151 140 152.250
14| B,D,E,F |160 153 151 140 152.500
15| O,D,E,F |159 153 151 140 150.750
00000

151.8333
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> OO0 00O000000000000000000000000 0O
21, Lo . 2, 00000 X1, Xo,.... X, 0000000000
o000 ooudooodoouonoogdooodd Xy, X, , X, U
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0000000000
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; x<-round (rnorm(100,100,5))
X

[1] 104 103 97 105 95 102 101 105 104 105

[11] 102 104 104 107 105 103 96 100 93 104

[21] 97 103 102 96 95 107 101 101 98 96

[31] 110 98 99 98 97 95 97 101 101 101
95 96 103 101 101 103 97 97 95 107

112 108 93 96 101 103 96 101 95 99

100 108 98 112 92 99 105 95 98 92

100 95 97 98 108 96 96 106 100 91

I 97 96 99 98 100 101 96 109 101 111
[91] 104 99 98 102 99 95 97 104 98 87
> mean (x)

[1] 100.08

> var(x)

[1] 22.90263

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

£1] 22.6736

N J

ml l\]l lml ICJ-II l.-h
e
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Figure 1: OO0 UU0O0O O0OO=100.08, O U 0O =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){

sam.mean [i]<-mean(sample(x,replace=T,10))
sam.median[i]<-median(sample(x,replace=T,10))

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)

[1] 3.050294

VVVV+ ++VYVVYV
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Histogram of sam.mean
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Histogram of sam.median
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©
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Figure 2. 0O OU0O0OOO0OOO0O OO=100.0783, I J=2.000 000 O
O0o0oooouon 0o =99.7225, 0 U =3.050
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(1 [ 1 To T3 rg | UDOOOOO
1 A B,C, D 148 160 159 153 155.000
2 A B, C FE 148 160 159 151 154.500
3 A B, C F 148 160 159 140 151.750
4 A B, D, E 148 160 153 151 153.000
5 A B, D, F 148 160 153 140 150.250
§) A B, E, F 148 160 151 140 149.750
/ A C D, E 148 159 153 151 152.750
3 A C D, F 148 169 153 140 150.000
9 A C FE, F 148 169 151 140 149.500
10 A D, E, F 148 153 151 140 148.000
11 B,C, D, E 160 159 153 151 155.750
12 B,C, D, F 160 159 153 140 153.000
13 B,C E,F 160 159 151 140 152.250
14 B, D, E, F 160 153 151 140 152.500
15 C,D, FE,F 159 153 151 140 150.750
OoOddn

151.8333
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:1:(1) = 1, :1:(2) = 3, x(g) = 4, x(4) =5

oo doodood

3+4
— =35
2
000
000
[ > x<-round(rt(10000,5))*3+20 ]
OO0dggono

(1) 0000000000000 0000000000000O0O00O0 mejiro-
hanako-061222-medianl.pdfl]
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(2) 00000000000 70000000O00000DO0O000O 5000 00
Doooooooooob oo oooooooooogoon
D000 ooooooooodooodooooooooooooonooog
D000 00boodoooo0nddd mejiro-hanako-061222-median2.pdf [
000
g 000 )

> 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)
e mean (sam.median) )

e IO DIODIOOOO mejiro-hanako-061117.txt 1 O 0 [

e JUOOONO 2006 0 120 22000013 0
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> z<-rt (2000, 10)*5-5
> y<-rt (3000,5) *3+20

\ y
Oooodo

(1) D000D000000000000000O0ODOO00000O00DO000O0
D000 00000000000 mejiro-hanako-061222-median3.pdf [

2) 00000000000 70000000000 O000O0O000 5000 OO0
Joddoooobobooooooboooooooooonooooooogo
Joboooooooodoooooooooonooooooonooooo
D000 00oodoooo0onddd mejiro-hanako-061222-mediané.pdf [
HRERE



g o OoOoooobooobogb206 00000

. (2) 0000 |

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)

VV+ +VVYyV

3) 00000000000 70000000000 O00O0O00O00O 5000 OO0
bbbt bbbt botdoogdbobotgggootgd
Juobotdbbotddbobototgub oot oo oot
D000 000000o0obodood mejiro-hanako-061222-median5.pdf [
HREEN
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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)

VV+ +VVYyV

e DI UDIOIOON mejiro-hanako-061222.txt [1 11 1 U

e JUDUDODO 2006 0 120 2200 00130
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[ > x<-rf(5000,8,15)«x{(0 00 /2+2)0 000} ]
[]
(

Joubgbobtdgdboootdgobogon

000
> hist(x,freq=F,nclass=77)
> var(x)*(length(x)-1)/length(x)

)

(2) °F (X;— X,)?/(n—1)000 50000000 000000000000
J000000000000000Y",(X;—X,)?/(n—1)00000000
0J0000000000000000000000000000000000
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JodoooodooUuoo so0noubodounoooouoogod mejiro-
hanako-061222-median6.pdf [0 O [0 [

. (2) 0000 .

no.of.sample<-5000

sam. var<—rep(0 no.of.sample)

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

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

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

}

>
>
>
+
+
+
> hist(sam.var,freq=F,nclass=20)
> mean(sam. var)
2 i
[

N\ J
(3) .7, (X, — X)/nDDDSMODDDDDDDDDDDDDDDDDDD
DDDDDDDDDDZ (X;—X,)*n 0000000000000

O
DDD[M]DDD[H]DDDDD[HN]DDDD Judbobobtdgodotd
000000 s0o0o00dododddddddod mejiro-hanako-061222-

median7.pdf O 0O O O

[]
[]
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> no.of.sample<-5000
> sam.var2<-rep(0,no.of.sample)
> for (i in 1:no.of.sample){
+ z<-sample(x,replace=T,77)
+ sam.var2[i]<-sum((z-mean(z))**2/length(z)
+ }
> hist(sam.var2,freq=F,nclass=20)
e mean (sam.var?2) )

e DI UDIOIOOL mejiro-hanako-061222.txt 1 1 1 U

e JUDUDODO 2006 U 120 2200 00130
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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: U U 0 =100.0167, UJ J =24.91502
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no.of.rep<-1000

sam.meanl10<-rep(0,no.of .rep)
sam.mean20<-rep(0,no.of .rep)
sam.mean50<-rep(0,no.of .rep)
sam.meanl100<-rep(0,no.of.rep)

for (i in 1:no.of.rep){
sam.meanlO[i]<-mean(sample(x,replace=T,10))
sam.mean20[i]<-mean(sample(x,replace=T,20))
sam.meanb0[i]<-mean(sample(x,replace=T,50))
sam.meanl00[i]<-mean(sample(x,replace=T,100))

}

hist(sam.meanl10,freq=F,nclass=20,main=paste("n=10"))
hist(sam.mean20,freq=F,nclass=20,main=paste("n=20"))
hist(sam.meanb0,freq=F,nclass=20,main=paste("n=50"))
hist(sam.mean100,freq=F,nclass=20,main=paste("n=100"))

~
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no.of.rep<-1000

sam.mean1000<-rep(0,no.of.rep)
sam.mean10000<-rep(0,no.of .rep)
sam.mean100000<-rep(0,no.of.rep)
sam.mean1000000<-rep(0,no.of.rep)

for (i in 1:no.of.rep){
sam.meanl1000[i]<-mean(sample(x,replace=T,1000))
sam.meanl10000[i] <-mean(sample(x,replace=T,10000))
sam.meanl100000[i] <-mean (sample(x,replace=T,100000))
sam.meanl1000000 [i]<-mean(sample (x,replace=T,1000000))

+
hist(sam.mean1000,freq=F,nclass=20,main=paste("n=1000"))

hist(sam.mean10000,freq=F,nclass=20,main=paste("n=10000"))

hist(sam.mean100000,freq=F,nclass=20,main=paste("n=100000")|)

~

hist (sam.mean1000000,freq=F,nclass=20,main=paste("n=1000000"))

hist(sam.mean1000000,freq=F,nclass=20,main=paste("n=1000000

par (mfrow=c(1,1))

\—/
)

J
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Figure 4: n =10, 20, 50, 100 D 0O OO0 0OO0OOO
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Figure 5: n = 1000, 10000, 100000, 1000000 0000000000
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