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()
> pl<-c(148,160,159,153,151,140) s X1 KXo X Xy | BATHOM
4 51 P HPN 29T, 299, A0, 1| A B,C,D |148 160 159 153 155.000
[1] 148 160 159 153 151 140 2 A B,C,FE 148 160 159 151 154.500
?l?eigipé%w # RPF 3| AB,CF |148 160 159 140 151.750
> sun( (p1-mean(p1))*#2) /length (p1) 4| A'B/D/E |148 160 153 151 153.000
[1] 45.80556 # B8 5 A, B, D, F 148 160 153 140 150.250
? gar(pl) 6 | A B EF |148 160 151 140 149.750
1] 54.96667
[1] 54.96667 8 A C, D, F 148 159 153 140 150.000
> ‘ o 9| AC EF |148 159 151 140 149.500
xq@ﬁ%ﬂb%@ﬁﬁn:4®@$%Fﬁ@%%@m%ﬁ%J?%ﬁ?%% 10| A, D,E,F |148 153 151 140 148.000
Flcid, 6 x5 11| B,C,D,E |160 159 153 151 155.750
6Cs = 6C2 =91 15 12 B,C, D, F 160 159 153 140 153.000
. 13| B,C,E,F |160 159 151 140 152.250
i 3 ) ’ )
DEADIO M LIHHS. 14| B, D EF |160 153 151 140 | 152.500
15| C, D, E,F |159 153 151 140 150.750
8 BEASEE O 151.8333 0
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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

13

a9 RE Tle#A7taT & RPHULLER - 3 (2015 4FEERRID

Histogram of x

0.08
|
\

0.06
I

Density

0.02
1

Silln

r T T T T 1
85 90 95 100 105 110

0.00
L

X

Figure 1: RHEMZ M (BFE=100.08, BE31=22.67)
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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
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Figure 2: FERDMEARFEIIDOEAN M (F9=100.0783, 77H#(=2.00) - FEXHEE
AHIYEDREA M (F9=99.7225, 57 H{=3.05)
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EES ©1 12 a3 21 | BATHOR g
1 A, B,C,D [ 148 160 159 153 155.000 R = A ORI D
2 A, B, C,E | 148 160 159 151 154.500 IabE, WEENRFEGICHERTNE GO KRELHZSTEDT BN, F
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8 A, C,D,F | 148 169 153 140 150.000 E[f) =0
9 A C,E,F | 148 169 151 140 149.500
10| A D, E,F |148 153 151 140 148.000 N -
b ) ) ll\ b\ .
11| B,C,D,E |160 159 153 151 155.750 ARIALL TN LEENS
12| B,C,D,F |160 159 153 140 153.000
13| B,C,E,F |160 159 151 140 152.250 CORDEMIE, TR 0 OHEER 0 OFEARDHOFNIRE 0 1IC—83 5 ]
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x1:47x2:17m3:3,x4=50)<‘:3§, Fﬂqﬂﬂﬂl
Ty =1, 22) =3, T3 =4, 14 =5
LBOT, BATIEG B
+4 . > x<-round(rt (10000,5))*3+20
2 THERT 5.
(1) CORMEMDEDORPEE LR KT A 7S LZ2ERE K. (21416%+*
median1.pdf)
(2) ARDKE S ZFHAEAL 7 DBBE VG E LT, EARR{EZ 5000 fH4:
ML, TOLALTF L (*?ZIKEP{%F@U)*EZ!K i) LT DA RS, FEA
AR O REHEE R & 5 D tEm RV ETH S, Mtkz &5
EFTRLTEY) X A NI T L% 21416***-med|an2 pdf & XK.
32 33
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[ -
> no.of.rep<-5000 frfie 2
> sam.median<-rep(0,no.of.rep)
> for (i in 1:no.of.rep)q{
+ sam.median[i]<-median(sample(x,replace=T,?77)) RHEM
NES . _ _ > 2<-T%(2000,10)%5-5
; Bistieen nediangtreqehunclass=20) SR o
: > x<-c(y,z) RHEEMIOMEADENA 7Y = 7 b
“CQEEJZ@“%

o TNFENOREDMERZ 21416%*%*-H B 1-2015-12-11 txt [ZE T
o FEHYIDIX 2015 4 12 H 11 H (&) 13 K
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Sl) COREMHORPH L R BEB KT LA R TS5 La{EE K. AR
DM ED XS EEZ L TWBH ? (21416%**-median3.pdf)

(2) EARDORKEEIZIFEAL 7 OBBEVWHE LT, BEAREEMEE 5000 4
WL, TOLARTT L (F’ﬁjﬁi’ﬂﬁ@*ﬂfﬂs ) & Z DA RS, A
$ﬁ@#l$ﬁ@7ﬁ%ﬁ%#&2ﬁ%m CEVMETHNUE. FRIEZED
ETHELTEV) B&. BANTSLE 21416***-median4.pdf LK.

35




S R TERAART & HALEE - 5 (2015 AR
(2) D>k

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+ +VVYV
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(3) Dk b

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

o TNZNOREDM% 21416%%*%- H {6 1-2015-12-11.txt 1T ELT.
o KEDHYIDIX 2015 £ 12 H 11 H (&) 13 K

(3) EADKEEZ/EAL 7 DBBEWGE LT, BARPREZ 5000 {#4:
KL, TOEANT T4 (@ZIKEPE[%{EO)W$ ) EZOVIEZRSD, A
HIMENRPF OMEHEE =D E 5 e fitan GV ETHUL. MR % ED

ETRLTEY) X B A MTT L% 21416%**-medianb.pdf & XK.

36 37

S B TEAART & HALEE - 0 (2015 4R HD S R R & AL « W08 (2015 4RI
8 3 L, BARDKEIZHEAL 5 DBBEVFET S, B ANTT Lk 21416%+*

e median6.pdf &4 XK.

RHE vk
> x<-rf(5000,8,15) *{ (G’ H /2+2) D5} j (2) oe

TR 5. no.of.sample<-5000

(1) CORERMAHEORDUB LT R N TS LAfEkd k. RHERSHN
Dk BIE LT 2R E.

vk
[ > hist(x,freq=F,nclass=77) }

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

(2) S0 (X — X0)?/(n— 1) OfEZ 5000 fEARK L, %@txbﬁ“iA (At
IYORANAD LI RD, S (X — X0)?/ (n— 1) ORYEBO A RHE
ERMNE D e GEWETHAUL. Tﬁﬁ%%o&%mbf$m)ﬁi rerz
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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))

V+ + +VVYV

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

(3) > (X — X,,)?/n DfEiZz 5000 {lélzﬁkb ZDOEANT T L (NMEZTED
BRI LA R, S (X — Xn)?/n ORI BOMEHEERD E S
e GEWETH UL, Tﬁﬁ%%o& THELTKY & 2L, BEARDOK

ig?ﬂiﬁ ESDBRBEVWSET S, LA NI L% 21416%*¥* - median7.pdf
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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)

> mean(sam.var2)

o TNZTNORIEDMRFZ 21416%%* H H{E1-2015-12-11 txt ICZlT.

o HEHYIDIX 2015 4 12 H 11 H (&) 13 K
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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: RFFF¥9=100.0167, 77 #(=24.91502
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Figure 4: n = 10, 20, 50, 100 DA DREAR I
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n=1000
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Figure 5: n = 1000, 10000, 100000, 1000000 ODFEA L OFLA S AFi
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EARz BIHE  Lic & 2OBEAMIOZAL AR BB & LIt L EOEARTHOZEN ——
> no.of.rep<-1000 > no.of.rep<-1000
> sam.meanl0<-rep(0,no.of.rep) > sam.meanl000<-rep(0,no.of.rep)
> sam.mean20<-rep(0,no.of.rep) > sam.mean10000<-rep(0,no.of.rep)
> sam.mean50<-rep(0,no.of.rep) > sam.mean100000<-rep(0,no.of.rep)
> sam.meanl00<-rep(0,no.of.rep) > sam.mean1000000<-rep(0,no.of.rep)
> for (i in 1:no.of.rep){ > for (i in 1:no.of.rep){
+ sam.meanl10[i]<-mean(sample(x,replace=T,10)) + sam.meanl000[i]<-mean(sample(x,replace=T,1000))
+ sam.mean20[i]<-mean(sample(x,replace=T,20)) + sam.meanl10000[i]<-mean(sample(x,replace=T,10000))
+ sam.meanb50[i]<-mean(sample(x,replace=T,50)) + sam.meanl100000[i]<-mean(sample(x,replace=T,100000))
+ sam.meanl100[i]<-mean(sample(x,replace=T,100)) + sam.mean1000000[i]<-mean (sample (x,replace=T,1000000))
+ + }
> hist(sam.meanl0,freq=F,nclass=20,main=paste("n=10")) > hist(sam.mean1000,freq=F,nclass=20,main=paste("n=1000"))
> hist(sam.mean20, freq=F,nclass=20,main=paste("n=20")) > hist(sam.mean10000,freq=F,nclass=20,main=paste("n=10000"))
> hist(sam.mean50,freq=F,nclass=20,main=paste("n=50")) > hist(sam.mean100000, freq=F,nclass=20,main=paste ("n=100000")
> hist(sam.mean100,freq=F,nclass=20,main=paste("n=100")) > 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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