Jodooddodoooog2010 0000 O
HRERERE

2010 0 11 0 26 O

Juobogubtutdbootdootd b oo

September 21, 2010



Dhoobooobooobogob20000bOn

Jodoodobton

g tmo

[]

e LU UD

Joogoogdd

ot
Jooogbootgtg

HE

L1 O
] L]0
OO
O d
OO
miEInIN
OO
OO
e
OO
OO
NI
O
I

N o s
N o B o R N e
I o B o R N e
N o B o R N e
N N N [V I [V [ VAR



g tmo Dhoobooobooobogob20000bOn

HRERENNRERE

U000 oooogognn
*x [ [

(100 0O
OO0

oo gound
0 — o0ogooogn

L]
L]
oo botdbogd

oottt obobotgbobotdn

0o uodod



Dhoobooobooobogob20000bOn

g tmo

HRERERN

~ [ ododogoodgoood

~ [ 0000t oooggnon

oo otdotdgn

Jotdoobbbtgggtbbobb bbbt ootdbo

oottt gbbootddoogooot

1
g
O
100
OO
oot
OO
.
U
O
10
OO
O OO
.
1
10O
100
OO
10O
L1
100 ]
OO
OO
1O ]
OO
OO
1O
I
N
R
1 1
OO
OO
L1
x L O

0oyt



g tmo Dhoobooobooobogob20000bOn

0oyt

U dooboobtdtdbogtddgtdboob oottt

oot
Juoogbggtubtdtdboooiotdtd < dbgdbobbogod

Juobtdgotdootdbtgggbotdod

1
f(x) = —e_(x_“)2/(2"2), —00 < T < X

V2mo?



g tmo Dhoobooobooobogob20000bOn

0000 uw = /Ooxf(a:)da:

0000 ? = /Oo(x—,u)Qf(x)da:



g tmo Dhoobooobooobogob20000bOn

HRERNRNRERNEE

e UL —OOLOLOUOLDOOLOOOLDLObLbLOOO

U0 —oob bbb otdbgdbbbogbod
oot obtdgoboboodotdbodobobo

L]
1010

[]
L]
[]

Juoogodgbogggn



g tmo

ooty

o Uooogboboobgbobooobobognod

Jootbgod

oo

[]

T OQT e

148
160
159
153
151
140

Dhoobooobooobogob20000bOn



g tmo Dhoobooobooobogob20000bOn

- Juooguogguoudod ~

> pl1<-c(148,160,159,153,151,140)

> pl

[1] 148 160 159 153 151 140

> mean(pl) UOODOOM OO0

[1] 151.8333

> sum((pl-mean(pl))**2)/length(pl)
[1] 45.805656 U OO 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 EF |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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> x<-round(rnorm(100,100,5))

> x
[1] 104 103
[11] 102 104
[21] 97 103
[31] 110 98
95 96
112 108
100 108
100 95
i 97 96
[91] 104 99
> mean (x)
[1] 100.08
> var (x)
[1] 22.90263
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> var(x)*(length(x)-1)/length(x)

[1] 22.6736
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Figure 1: U OO0 U000 OOO=100.08, 0 U0 =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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Figure 2. DO OU0O0OOO0OOOO OO=100.0783, I J=2.000 0 OO O
O0o0oooouon 0o =99.7225, 10U =3.050
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(1 [ T1 To T3 re | 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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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,7?7))

}

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

VV+ +VVYV

e 10IODDOODOOOO 20916***-0 00 0-101203.txt O OO O

e 1D DIMNO 20100 120 030000130

34



Dhoobooobooobogob20000bOn

g tmo

HREEN

HEEEN

> z<-rt (2000, 10)*5-5
> y<—rt(3000,5)*3+20
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(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)

OOO3
Ogo~—
oo U

oo rooboodgboddooboodogn 5000 OO
Jubbobgbobtdtdbobottdooutdb bbb go oot
Jootdbbtotdbbbob bbbt tdbobotbbtdbtbodboobono
000000000000 000 20916***-median5.pdf O 0 0O O
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- (3)0000 |

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+ +VVYV

e 10IODDOODOOOO 20916***-0 00 0-101203.txt O OO O

e JUDONO 20100 120 030000130
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L OO
[ > x<-rf(5000,8,15)«x{(0 00 /2+2)0 000} ]
[]
(

Joubgubbtdgdboootdgobogon

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

)

(2) S°F (Xi— X,)?/(n—1)000 50000000 000000000000
0000000000000000Y",(X;—X,)?/(n—1)00000000
0J0000000000000000000000000000000000
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D O000000000000 500000000000000000 20916***-
median6.pdf U 0 O O

- (2) 0000 N

> 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))**2/(length(z)-1))

+ }

> hist(sam.var,freq=F,nclass=20)
e mean (sam.var) )
(3) Y (X, —X,)?/nO000 soo0 bbb odduoonoduoooood
0oo0oDoooooooooy” (X, —X,)/n000000000000C
Jo0oodoodboodooooooooooobodooooonoooon
0000000 500000000000000000 20916***-median7.pdf
0000
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- (3)000 |

> 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 10IODDOODOOOO 20916***-0 00 0-101203.txt O OO O

e JUDONO 20100 120 030000130
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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.meanl100000<-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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