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ooo sample 0 OO0
2 x<-1:100 > y< sample (x,replace=T,5)
1. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[15] 156 16 17 18 19 20 21 22 23 24 25 26 27 28 [1] 44 63 48 38 23
[29] 29 30 31 32 33 34 35 36 37 38 39 40 41 42 > mean (y)

> (su.m(x**2) 100*mean (x) **2) /100
[1] 833.25
> v<-var (x)*99/100

v
[1] 833.25
> sqrt(v)
[1] 28.86607

[1] 43.3
> y<-sample(x,replace=T,5)
>

y
[1] 96 10 99 22 6
> mean(y)
;1] 46.6
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Oh=50000000000010000000000X,y, Xy,...,X,
ooooo

X1 =47, Xo =59, X3 =45, X; = 91, X5 = 100, X5 = 68.4
20000000000

X1 =96, Xo =10, X3 =99, X; =22, X5 =6, X5 =46.4

oo mo

———
OV S H# e
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0000000000000200800000

n=5000000 5000000000
[,1]1 [,21 [,31 [,4] [,8] [,6]
66 64 72 75 33

O
~
N
S
foe]
=
o
(o2}
©
'S
o
N o
©
O 00 QWO NO

1] 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] 35.2 53.8 65.8 48.6 65.8 56.2 53.0 62.8 75.8 53.0

————————n=5000000 500000000 ———
%1] 60.0 66.2 55.8 49.8 52.0 52.0 64.2 34.4 46.8 67.6
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ooo0ooo0 nO0O00O000 rep000000oonon

> rep<-500 OO O0OOO

>n<-5 OO0 000000

> mm<-matrix(,rep,n+2) OO 00000000000 ODOOOO
goooooooood

> for (i in 1:rep){

+ y<-sample(x,replace=T,n) OO0 0000

+ m<-mean(y) # 0000000

+ v<-(sum(y**2)-n*mean(y)**2)/(n-1) OO0 0000000

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

+
>
>

op<-par (mfrow=c(1,2))
hist(mm[,n+1]) OO0 00000000000
> mean(mm[,n+1]) # D0000OO0OOoooo
[1] 51.0424
> sqrt (var (mm[,n+1])*(rep-1)/rep) 0¥ DO DODOOO0O0O0O
[1] 12.30351
; boxplot (mm[,n+1])
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>

> hist (mm[,n+2])
> mean(mm[,n+2])
[1] 859.4496

> boxplot (mm[,n+2])
>
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chisqdensi<-function(x){dchisq(x,1)}

# 000 10¢% \chi "2 ¢ D0OD0DODODODOODO
chisqdens4<-function(x){dchisq(x,4)}

# 000 40¢% \chi "2 ¢$ 0O000O0OOODOO
chisqdens10<-function(x){dchisq(x,10)}

# 000 10 0% \chi "2 $ 0O00O0D0OODODO

curve(chisqdens1,0,35,ylim=c(0,0.6) ,ylab="",xlab="")

# 000 10¢% \chi "2 ¢$ D000O0OOOOOODO

par (new=T)

# 00000000000DOO
curve(chisqdens4,0,35,ylim=c(0,0.6) ,ylab="",xlab="",col=2)
# 000 40¢ \chi "2 $ JO00O0OODODOOOOOO

par (new=T)

# 00000000000DOO

curve(chisqdens10,0,35,ylim=c(0,0.6) ,ylab="",xlab="",6col=3)
# 000 100¢% \chi "2 $ 000000000000

V VVV VV VV VV VVV VV VYV YV
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000 m0O x*000000000000000000000

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

# 000 10¢%\chi "2 ¢ 000000000
chisqdis4<-function(x){pchisq(x,4)}

# 000 40¢ \chi "2 $ 000000000
chisqdis10<-function(x){pchisq(x,10)}

# 000 10 0¢ \chi "2 $ 0O0O0DO0OODDO
curve(chisqdis1,-5,35,ylim=c(0,1.1),ylab="",xlab="",col=1)
# 000 10¢\chi "2 ¢$ 00000ODODOOOOOO

par (new=T)

# 0000000000000
curve(chisqdis4,-5,35,ylim=c(0,1.1),ylab="",xlab="",col=2)
# 000 40¢\chi "2$ 000000000000

par (new=T)

# 0000000DO0ODODOO

curve(chisqdis10,-5,35,ylim=c(0,1.1) ,ylab="",xlab="",6col=3)
# 000 40¢% \chi "2 $ D000 0ODOOOOOOO
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Histgram of standart normal
go0o0oo0o0oo00000000000000 20000000000000 ﬁ
ooo
gooooooooooooo °
> rnorm(10,0,1) # 10 00000000000000000OO0 >
[1] 0.33597940 -0.70646612 0.08368782 -0.41461020 7
[6] 0.94410755 -0.84296657 0.26558547 1.03757889 8
>[8] -3.57854450 0.16011053
> x<-rnorm(100000,0,1) OOt 100000 0O O0DOO0OOO0O0OOO b
>D good
> hist(x,freq=F,main=paste("Histgram of standart normal")) -

> # 000000 x0O0OOoOoopooooo
> curve(dnorm,-4,4,add=T,col=2)
> gooooOoooOo0o0oOo0oooOO0o0ooOo0ooOooooo
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00010 000000000000
;x<—rnorm(4,0,1)

b3
[1] 0.2655685 -0.8015436 -0.4070102 -1.7365083
>x+x2 OO 000000 xO00000 20
[1] 0.07052663 0.64247207 0.16565729 3.01546108

>

> x<-rnorm(100000,0,1) O 100000 DO 0OO0OOOOOOOOO
>DDD oo

> chi<-x**2 # 100000 000000000 OOOOOOO 20

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

> # 000000 chi OOOOOOODOOO

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

> # 000 1 000000000D0O0ODODOOOOOOD

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

;# o001 000000D00O00D00000O0O

0000000000000200800000
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0o mo

00020 000000000000

> x1<-rnorm(4,0,1)
> x2<-rnorm(4,0,1)

I:li 3#3031748 2.5525505 0.1713847 0.1230666
[13{20 5506132 1.5976703 0.4139864 0.3508085
[1] —O 5799540 -0.5375283 0.1570062 1.0189586
li( 0 3031748 2.5525505 0.1713847 0.1230666

Vv

x2<-rnorm(100000,0,1)

x1<-rnorm(100000,0,1)

chi2<-x1%*2+x2%*2

chidens2<-function(x){dchisq(x,2)}
hist(chi2,freq=F,main=paste("Histgram of chi-squared"))
curve(chidens2,0,20,add=T,col=2)
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000 30 x2000000000000

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)

>
>
>
>
>
5
>
+
>
>
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n=4 p=20000
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(X, -X,)}0000000000000000
; x<-rnorm(4,2,1)
X
[1] 2i3?4172 1.843616 1.861465 3.018427

> sum(x

[1] 9.02768
> mean(x)
l:l] 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))**

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

;1] 0.9093305

n=4,4=20000

0o mo 0000000000000200800000

S (X —X,)?0000 100000 0000000000

oo mo 000000000000020800000

S (X —X,)?0000 100000 0000000000

; x<-rnorm(4,2,1) > repp<-100000
X > J0oooooooood

[1] 2,304172 1.843616 1.861465 3.018427 > svar<erep(0,repp)

[1] 9.02768 > JgooooooooooboOooboobobOonloooc0 DOOOOODO

> mean(x) > for (i in 1:repp){ OO0 OO DO ODOOODO

[1] 2.25692 + x<-rnorm(4,2,1)

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

El]iégi%SQ ;}DDDDDDDDDDD#DDDDDDDDD

X X

[1]( 0.04725206 -0.41330438 -0.39545464 0.76150696 > hist(svar,freq=F,main=paste("Histgram of chi-squared"),

> (x-mean(x + ylim=c(0,0.25

[1]( 0.04¥2§§06 -0.41330438 -0.39545464 0.76150696 > y#HE S(D oo I]))svar oooooooooo

> (x-mean(x))** . ; ;

1117 0,002232757 0.170820511 0.156384375 0.579892855 > chidens3<-function(x){dchisq(x,3)}

> sum((x-mean (x) ) ¥¥2) ; curve(chidens3,0,12,add=T, col=2)

[1] 0.9093305

>
n=4p=20000
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e 000 00O O mtoukei(at)mp[dot]jwu[dot]ac[dot]jp

(1) mO
gooood
;m<—round(runif(1,3.5,645))
m
[1] 4
>
ooooo
(2) pOo0D00O000bOO0oDOD 2000000D0O0DOOO

goooooood

000000000 mO x?00000000000000000 200
000000000 0D0O mejiro-hanako-081121-chisql.pdf00 O O

e JO0DOOO 20080 110 210000130

60 61

oo mo ooooDOoD0OOo0O0O0Oo?20800000
ooo
>
> x1<-rnorm(100000,0,1)
> x2<-rnorm(100000,0,1) - Bt = i 5
> x3<-rnorm(100000,0,1) s = 4
; Chi<-x1%*2+x2%*2+x3%*2 + 4 3
> hist(chi,freq=F,main=paste("Histgram of chi-squared"), f chi-aguarsd®},
+ ylim=c(0,0.25))
> chidens<-function(x){dchisq(x,??)}
> curve(chidens,0,25,add=T,col=2)
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