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- o N
; x<-1:100

1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
15 16 17 18 19 20 21 22 23 24 25 26 27 28
29 30 31 32 33 34 35 36 37 38 39 40 41 42
43 44 45 46 47 48 49 50 51 52 53 54 55 56
57 58 59 60 61 62 63 64 65 66 67 68 69 70
71 72 73 74 75 76 77 T8 79 80 81 82 83 84
] 8 86 87 88 89 90 91 92 93 94 95 96 97 98
[99] 99 100

> mean(x)

[1] 50.5

> (sum(x**2)-100*mean (x)**2) /100

[1] 833.25

> v<-var(x)*99/100

> v

[1] 833.25

> sqrt(v)

[1] 28.86607
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- sample O 0O O O ~
> y<-sample(x,5)

>y

[1] 47 59 45 91 100
> mean (y)

[1] 68.4

> y<-sample(x,5)

>y

[1] 96 10 99 22 6
> mean(y)

£1] 46.6
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X17X27 7Xn
FINEE SO LI PO 3¢
n n 9 n n—1¢ i n
=1 1=1
O | h=500000000000 1000000000 0X,, Xa, ..., X,

00000
X, =47, X =59, X3 =45, X, = 91, X5 = 100, X5 = 68.4
20000000000

X, =96, Xo = 10, X3 = 99, X, = 22, X5 = 6, X5 = 46.4

o0 oo Oo0oOOoOOo0oOoD0oOooOOoOoo2006 00000
g n=50000005000000000 N
[,11 [,2] [,3] [,4] [,5] [,6]
[1,] 56 64 72 75 33 60.0
[2,] 57 79 96 77 22 66.2
[3,] 58 48 51 93 29 55.8
[4,] 72 48 16 68 45 49.8
[5,] 22 59 55 52 72 52.0
# 00
[48,] 58 44 51 64 97 62.8
[49,] 70 48 82 92 87 75.8
. [50,] 27 60 63 92 2353.0 |
- n=50000005000000000 N
[1] 60.0 66.2 55.8 49.8 52.0 52.0 64.2 34.4 46.8 67.6
[11] 48.0 47.0 56.4 48.0 52.4 61.2 55.0 62.4 67.0 71.8
[21] 30.8 45.6 47.4 48.8 52.0 46.4 43.2 46.0 60.8 64.4
[31] 48.0 63.8 58.0 49.0 57.0 52.4 31.4 68.2 55.0 41.4
, [41] 352 53.8 65.8 48.6 65.8 56.2 53.0 62.8 75.8 53.0
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Histogram of mm[, n + 1]
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Figure : n=5000000000000000000 =53.952, 0000 =
10.030
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Histogram of mm[, 6]
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Figure 2. n=5000000000000000000 =53.952, 0000 =
10.030
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> rep<-500 OO OOOO

>n<-5 U0 000000

> mm<-matrix(,rep,n+2) DU 000000 0O0OO0OOODOOOOO
Ooooboooogd

> for (i in 1l:rep){

+ y<-sample(x,5) OUOUOG O0O0OO

+ m<-mean(y) # OO

+ v<-(sum(y**2)-n*mean(y)**2)/(n-1) DO O0O0ODOOOO

+ mm[i,]<-c(y,m,v)

+
>
>
>

op<-par (mfrow=c(1,1))

hist(mm[,6]) DO 0O00O0O0OOOOOOO

mean (mm[,6]) # JO0000Oo0OooO0Od
[1] 50.8884
> sqrt(var(mm[,6])*(rep-1)/rep) U DOOOODOODOODOO
[1] 12.78582

> boxplot (mm[,6])
>
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Figure 4. n=50000000000000000 = 859.44960
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> hist(mm[,7])
> mean(mm[,7])
[1] 859.4496

> boxplot (mm[,7])
>
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Histogram of mm[, 7]
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Figure 5: n=5000000000000000000 = 859.44960
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{ > x<-1:100%x(0 0O 0)

> X

(1) DODO000 xOOD0ODOD O OO0 mejiro-hanako-061117-poplation.pdf0 0 O
gooad

(2) 0000000000 xbOOooopooooooooog

(3) 00000000000 60000 500 00000000DOODOODOO
00 O OO mejiro-hanako-061117-samplemean.pdf 00 O 0000000 OO
O00d0ooooooooooood
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(4) 00000000000 60000 500 000D0000DOODODODOOO
00O O OO mejiro-hanako-061117-samplemvar.pdf00 O OO0 O O0O00O0O OO
OO0000000000000b0o00o0oaoan

e IOOODO 20060 110 170000130
e mejiro-hanako-061117.txt

e 000 OO0 O mtoukei(at)mp[dot]jwu[dot]ac[dot]jp
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0000000000000000000000
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/abf(x)dw - ch(w)dw+/cbf(w)dw,
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Figure7: 000 10 »* 0000000000000
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—— 000 mO x?000000000000000000000 ——

> chisqdensi<-function(x){dchisq(x,1)}
># 000 1 0% \chi "2$ 000000O00O0OO
> chisqdens4<-function(x){dchisq(x,4)}
># 000 40¢% \chi "2$ 00000O00O0OO
> chisqdens10<-function(x){dchisq(x,10)}
; # U0O0O 40¢% \chi 2¢$ 00000O00O00OO0O
> curve(chisqdens1,0,35,ylim=c(0,0.6) ,ylab="",xlab="")
># 000 1 0% \chi 2 ¢$ 0U000O0OO0OOO0OO
> par(new=T)
># 0000000000000
> curve(chisqdens4,0,35,ylim=c(0,0.6) ,ylab="",xlab="",col=2)
># 000 40¢% \chi 2 $ U00O0OO0OOOOOOO
> par(new=T)
; # 0000000000000
> curve(chisqdens10,0,35,ylim=c(0,0.6) ,ylab="",xlab="",col=3)
L ># 000 40¢% \chi 2 ¢ 000000000000 )
30
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—— 000 mO x?000000000000000000000 ——

VVVVVVVVVYV VVV VYV VVYV

chisqdisi<-function(x){pchisq(x,1)}

# U000 1 0% \chi "2 ¢$ 0000DO0ODOO
chisqdis4<-function(x){pchisq(x,4)}

# 000 408% \chi "2 $ 00O DODOOOOO
chisqdis10<-function(x){pchisq(x,10)}

# U0O0O 100¢% \chi "2 $ D0O0OD0ODOOODOO
curve(chisqdisl1,-5,35,ylim=c(0,1.1) ,ylab="",xlab="",col=1)
# 000 1 0% \chi "2 ¢ D0O0ODOOOOOOOOO

par (new=T)

# 0 00000oooooo
curve(chisqdis4,-5,35,ylim=c(0,1.1) ,ylab="",xlab="",col=2)
# 000 40¢% \chi "2 ¢$ JOOOOODOOOODOO

par (new=T)

# 0 00000ooboooo

curve(chisqdis10,-5,35,ylim=c(0,1.1) ,ylab="",xlab="",col=3)
# 000 40¢% \chi "2 ¢ 0000000O000O00OO0O

J
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Y, 0 Y, 0000000000 vy >0,y 00000
P(le §y17Ym2§y2):P(Ym1Syl)P(Ym2§y2>
000000Y,, 0 ¥, 000000000 fy,,, v, O

82
mel,Ymg(?Jla y2) = MP(YW <Y1, Yy, < 42)
0 0
8y1 ( 1 yl)ayz ( 2 y2)

= [, (Y1) [y, (42)
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000000000000
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0000
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oboooooood

36

Ja
_— (w=-Y4, Y)
I 0% X s Ww-Y
"X




o0 mao gooooooooboooog26 00000
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N /Ow {/Ow—y SYi (@) [ Yo, (Y) dx} dy
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HREE
d w
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0
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JiblUy=wtdooon

w 1 my_q ™m2_q _ /2
fw(w) /0 2(m1+m2)/2r<m1/2>r(m2/2>(’LU y)z Ty T le Y
1
— 1 mi_q M2 —w/2
- /0 Som T AT ()T (may2) W~ WD W e wdt

1 mitmg 4 _ /2 /1 mi_q1,Mm2_ 4
— 2 w 1— )7 42 lydt
2+ m2) 2T (1, J2)T (g /2) ¢ . (1-1) v
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['(my/2)['(m2/2)
L'((m1 + ma)/2)

1
/ (1—¢) 2 %2 \wdt = B(ma, ma) =
0

Oooon
% — 2(mi+ma) /2D (my /2)T (g 2) 0
_ 1 %_16—111/2

2(mitm2) /20 ((my + m2)/2)
Odo0obood mg+my U X2DDDDDDDDDDDDD O
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(1)0OoDo
M) = Ty (@) fra, (8) d,

H(s, w)— H(s,0) = H(s,? _Ozfowh(s, 2)dz

— H(s, t)

t=w
Dododddgao

h(w, w) =0

/—hsz

goobogoogd

dz = /w fyml (w — z)fme(z) dz
—w 0
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. H 9y
88 (S, t) s=w, t=w ’ at (8’ t) s=w, t=w 88 (37 t) s=w, t=0
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> rnorm(10,0,1) # 10 00000 booobuoon
[1] 0.33597940 -0.70646612 0.08368782 -0.41461020
[6] 0.94410755 -0.84296657 0.26558547 1.03757889

>[8] -3.57854450 0.16011053

> x<-rnorm(100000,0,1) 0¥ 100000 UOUOOODODOOODOOOO
E][]D HEN

> hist(x,freq=F,main=paste("Histgram of standart normal"))
> # UUODUO0OD xO0oooooooogo

> curve(dnorm,-4,4,add=T,col=2)

> odotdoodoooouoodoooooooguao
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- 000 10 x* 000000000000 ~
> x<-rnorm(4,0,1)

> X

[1] 0.2655685 -0.8015436 -0.4070102 -1.7365083
>xxx2 U JUOUO0O x0O0O0O0O0O 20

>|:1:| 0.07052663 0.64247207 0.16565729 3.01546108

> x<-rnorm(100000,0,1) O 100000 OO OCOOODOODODOOO
Jogogn

>

> chi<-x**2 # 100000 DO 0O0O0OO0OOO0OOODOOOOO 2O

> hist(chi,freq=F,main=paste("Histgram of chi-squared"))

> # 000000 chi DODOOOOODODOO

> chidensi<-function(x){dchisq(x,1)}

> # 000 1 000000000000 0O0O0O00ODOODOO

> curve(chidens1,0,25,add=T,col=2) OO

># 000 1 0000000000000O000O0
2 J

48

o0 Mo gooooooooboooog2e00nonon

Histgram of chi-squared
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- 000 20 000000000000 ~

> x1<-rnorm(4,0,1)
> x2<-rnorm(4,0,1)
> x1*x%2
£1]1O.3031748 2.5525505 0.1713847 0.1230666
X
£1]20.5506132 1.5976703 0.4139864 0.3508085
X
£1]1—02579954O -0.5375283 0.1570062 1.0189586
X1*xx
£1] 2O 3031748 2.5525505 0.1713847 0.1230666
X
[1] 0.33634666 0.28893663 0.02465094 1.03827668
> X1%%24+x2%%2
;1] 0.6395215 2.8414871 0.1960356 1.1613433
>
> x2<-rnorm(100000,0,1)
> x1<-rnorm(100000,0,1)
> chi2<-x1%**2+x2%*x2
> chidens2<-function(x){dchisq(x,2)%}
> hist(chi2,freq=F,main=paste("Histgram of chi-squared"))
> curve(chidens2,0,20,add=T,col=2)
> y,
50
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- 000 30 x*000000000000 ~

x1<-rnorm(100000,0,1)
x2<-rnorm(100000,0,1)

x3<-rnorm(100000,0,1)
chi3<—-x1**2+x2%*2+x3%*2

hist(chi3,freq=F,main=paste("Histgram of chi-squared"),
ylim=c(0,0.25))

chidens3<-function(x){dchisq(x,3)}
curve(chidens3,0,25,add=T,col=2)

VV+VVYVYVVYV
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0000 n0O 2000000

+0000 0 X,000000
n

- _ 1
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n=4,pn=20000
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— " (X;,-X,)?0000000000000000 ————
> x<-rnorm(4,2,1)

> x

[1] 2.304172 1.843616 1.861465 3.018427
> sum(x)

[1] 9.02768

> mean(x)

£1] 2.25692

X
[1] 2.304172 1.843616 1.861465 3.018427

> mean(x)

[1] 2.25692

> x-mean(x)

[1] 0.04725206 -0.41330438 -0.39545464 0.76150696
> (x-mean(x))

[1] 0.04725206 -0.41330438 -0.39545464 0.76150696
> (x-mean(x))**2

[1] 0.002232757 0.170820511 0.156384375 0.579892855
> sum((x-mean(x))**2)

£1] 0.9093305

- J
n=4,p=20000
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/________'E:Z;l()(i_‘)in)2 Joodg 100000 0000000000 ————
> x<-rnorm(4,2,1)

> x

[1] 2.304172 1.843616 1.861465 3.018427

> sum(x)

[1] 9.02768

> mean(x)

[1] 2.25692

> mean(x)

[1] 2.25692

> x-mean(x)

[1] 0.04725206 -0.41330438 -0.39545464 0.76150696
> (x-mean(x))

[1] 0.04725206 -0.41330438 -0.39545464 0.76150696
> (x-mean(x))**2

[1] 0.002232757 0.170820511 0.156384375 0.579892855
> sum((x-mean(x))**2)

£1] 0.9093305

_ J
n=4,p=20000
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r—_______'E:Z;l()(i—-)in)2 Oodoo o000 000000000l ———

> repp<-100000

> Jo0ooooooood

> svar<-rep(0,repp)

> [OUO0bO0bObOob0bOooOoobobboboboOroooo0 DOODOODDOO

> for (i in 1:repp){ UUH OO OO DOODODOO

+ x<-rnorm(4,2,1)

+ svar[i]<-sum((x-mean(x))**2)

; }0000000boo0bD# 00O OoooDOon

> hist(svar,freq=F,main=paste("Histgram of chi-squared"),

+ ylim=c(0,0.25))

> # 000000 svar DO OOOOOODOO

> chidens3<-function(x){dchisq(x,3)}

> curve(chidens3,0,12,add=T,col=2)
2 J
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(1) m O
Oooood
; m<-round(runif(1,3.5,6.5))
m
[1] 4
>
oooono
(2 000000 0O0OO00O0O0OOO0ODOOOOOD 2000000000000
000000000 m0O x?00000000000000000 200
O000000000O00 mejiro-hanako-061117-chisql.pdf0 0 O [

e JIUDODO 2006 0 110 170000130
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e mejiro-hanako-061117.txt

e 00 OO0 O mtoukei(at)mp[dot]jwu[dot]ac[dot]jp
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- oo ~

>

> x1<-rnorm(100000,0,1)

> x2<-rnorm(100000,0,1)

> x3<-rnorm(100000,0,1)

; Chi<-x1%*2+x2%*2+x3%*2

> hist(chi,freq=F,main=paste("Histgram of chi-squared"),

+ y1lim=c(0,0.25))

> chidens<-function(x){dchisq(x,??)}

> curve(chidens,0,25,add=T,col=2)

63
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x3<-rnorm(100000,0,1)
chi<-x1#s2+x2%s24x352
hist(chi,freq=F,main=paste("Histgram of chi-squared"),
yvlim=c(0,0.25))

chidens<-function(x){dchisq(x,?7)}
curve(chidens,0,25,add=T,col=2)

e
{<-rnorm(100000,0,1)
x2<-rnorn(100000,0, 1) ]é__. ~~% 15214 f_a@f{
142w n T8 3
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