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> pl<-c(148,160,159,153,151,140) Jb X Xp Xy X4 000000
4 51 PPV E9Y, 299, 295, 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
Eﬁ‘ei‘éi"éégg oooDoyr 000 3 A B,C,F | 148 160 159 140 151.750
[1] 45.80556 DO 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((pi-mean(p1))#**2)/(length(p1)-1) 7| ACGDE 148 159 153 151 152750
[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=4000000000000000000000 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
6Ci=6Co =57 =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,EF |160 153 151 140 | 152,500
15| C,D,E,F |159 153 151 140 150.750
o R 151.8333 0
oo mo Jo0000d0dOoOoOOoOoOo220000000 oo mo Jo00000dO0oOoOOoOoOo220000000
x00D00D00000000000000000000000000000DN +000000000D000 900000000 2y, 29, ..., 2, 000000
o0oo000ooon 0000000 zq,29,...,7, 000000000000000006000
ooo
x00000000000000000000000000 0= flar, 22, ..., 20)
x000000000 151.8333000000000000000000000 o000o0ooooo
gJgooogooguoooogoooooobooooognooouoooboogg * O0000000000000000oNoNoooooooooooon
ood T, T2, ..., 2, 00000 X1, Xo, ..., X, 0000000000
x000000000000D0000D0000000000000O0O0oOoDO
0000000000000 000000000000Doooonoo ED%%DDDDDDDDDDDDDDDDDDDDDXLX%”“X”DD
x000000000000000000000000000000O0OODOO o0 Xi(i=1,2 n)00000000000000
D D D D K3 - b y
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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
[41] 95 96 103 101 101 103 97 97 95 107
[61] 112 108 93 96 101 103 96 101 95 99
[61] 100 108 98 112 92 99 105 95 98 92
[71] 100 95 97 98 108 96 96 106 100 91
[81] 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
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Figure 1: J 00000 00D =100.08, 000 =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)

VVVV+++VVVyYV

[1] 3.050294

~
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0000000000000
oo T X9 T3 T4 ogooooo
1| A B, C,D |148 160 159 153 | 155.000 L 000 =000000000000
2| ABCE |[148 160 159 151 |  154.500 J0000000000000000000000000000000000
3| ABCF |148 160 159 140 | 151.750 O0000000000000000
4| A B D, E |148 160 153 151 |  153.000
5| A B D,F |148 160 153 140 | 150.250 R vtobbdoo
6 | A B EF |148 160 151 140 | 149.750 0090000 0 000D0O0ODODD
7| AC D, E 148 159 153 151 | 152.750
8| A C D,F |148 169 153 140 |  150.000 FA] = 0
9| AC EF |148 169 151 140 |  149.500
10| A, D, E,F |148 153 151 140 |  148.000 Cooooooooooon
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0oo0 mao go000o0oOooOoOooo201000000 Ooo0 mao goo000o0oOoooooo201000000
1‘1:47$2:1,$3:3,$4:5DDDD oon
a)‘(l):l, .T(Q):?), .’L‘(3)=4, l‘(4)=5
oooooooooooo Qoo
3+4 35 > x<-round(rt (10000,5))*3+20
2 7 000o0o0o
(1H)OoOOoOOO0o0OoOO0000o00oO00000D000000nDOm20916%**-
medianl.pdfO
(200000000000 7000000000000DOO00O0 500000
godbbboooobotoooooboooonbobooooooooog
gooooooobbbbooobbboobbbbooobbooobobo
O00000000000000000 20916***-median2.pdf 00 O O
32 33
Ooo mo goo0o0o0o0ooo0o0o0ooo20000000 0o mo go0oo0o0o0oo0ooo0o0oooo20000000
ooo
> no.of.rep<-5000 ood
> sam.median<-rep(0,no.of.rep)
> for (i in 1:no.of.rep){
+ sam.median[i]<-median(sample(x,replace=T,77)) ooo
+
. . _ _ > z<-rt(2000,10) *5-5
} mean (eom modian) L neTeseTE0) > y<-rt (3000,5)¥3+20
: > x<-c(y,z) 00D O0DDOOO0ODOOOOODOO
oooood
e 100D OIOOOIOOO 20916***-0 00 0-101203.txt 0000
()OoOoOooOoOO00OO0O0O0D00D0DO0O00O0D0D0O0D00DO000oODoDOooDoOOon
e 0DDTOO 20100 120 030000130 0000000000000 00 O 20916%%* median3.pdfd]
(200000000000 7UOD0OU0OOODODOOOODOOOO 500000
ooooooOo0oooooooooooooogooggooooooooo
gooUooOo0oOo0o0o0oooooooo0oogooogooooooooo
000000000000 000O0O0O 20916%%*-mediand.pdf 000 O
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(2)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)

0o mo goo0oboOO0oo0oo0o0oooboO201000000

(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)

VV+ +VVyVv

e J0IUOOIOOOODO 20916%*-0000O-101203.txt D O OO

e J0IOODO 20100 120 0300001301

(2) S (X — X,)?/(n—1) 000 50000 000000000000000
0000000000000000Y.",(X;—X,)?/(n—1)00000000

oooooYr,(X;—X,)?/n 0000000000000

DDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000000 O00O0 20916%**-median?.pdf

DDDD
goooo
goo s50d

(3) 00000000000 70000000000000000 5000 00O
0000000000000 0000000000000000000000
000000000000000000D00000000000000000
O000000D00000000000 20916%**-median5.pdf 0 0 0 O
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oo mo J0o0000ooOoooooo201000000 oo Mo J0o0000ooOoooooo201000000
O00 0000000000000 500000000000000000 20916%%%
median6.pdf 0 0 0O
ooo
[ > x<-r£(5000,8,15)+{(0 00 /2+2)0 000} J ( . Le<-5000 (2)00oo h
> no.of.sample<-
gooood > sam.var<-rep(0,no.of.sample)
(1) 0000000000000 0000000000000000000 > for (i in 1:n0.of.sample){
0000000000000000 + z<-sample(x,replace=T, 77)
+ sam.var[i]<-sum((z-mean(z))**2/(length(z)-1))
+
oo > hist(sam.var,freq=F,nclass=20)
‘ > hist(x,freq=F,nclass=77) > mean(sa.m var) )
> var (x)*(length(x)-1)/length(x) S )/nD[M]5%0DDDD[H]DDDDD[MI]DDDDD
0
0
0
0

gboboooooooboooboboooobooboobobobooboobOooog
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(3)000

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.var?2)
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e J0ITOOIOOOODO 20916%*-0000O-101203.txt D OO O

e JOOODO 20100 120 0300001301
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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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Figure 3: 0 O 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"))
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gbooboboboboboobboboobo

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.mean1000[i]<-mean(sample(x,replace=T,1000))
sam.mean10000[i] <-mean (sample (x,replace=T,10000))
sam.mean100000 [i] <-mean (sample (x,replace=T,100000))
sam.mean1000000[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"))
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par (mfrow=c(1,1))
\ J
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0000Xy, X»,...,X, 00000000 ¢00000000000000 oooooo
OOEX,] =60, VAR[X;] = 02(i=1,2,...,n) 0000ecy, ca, ..., ¢y OO0
0ooo Ff] = FleiX1+coXa+ -+ cnXal
0o0ooo = 1F[X1] + oF[Xa] + - - + caE[Xo]
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at+e+---+e,=100000000006¢000000000O0

E[fe] = 6
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