00 mo 00000000000002008 00000

0 goooooooooao
00o0o0ooooooooo2008 00000
e 0ODDDOD
oooa - 00000000000
- 00000000000000
- 00000000000
2008 0 110 280
00000000000000 OMO 00
September 26, 2008
1
oo mo ooooDOoD0OOo0O0O0Oo?20800000 00 mo 0000000000000 20800000
gOooooooooooon n=1000

X, Xo,..., X, 00000000 [0,1]00000000D00DODODOOOO
00000<a;<b;<1(i=1,2,...,n)00000000 n>20000
Plar < X1 < b, a0 < Xp <o, ..., 0, < X, <by)
:HizlP(ai<Xi§bZ)
:IP’(a1<X1§b1)[F“(a2<X2§b2)><---><[F°(an<Xn§bn)

X, = /70;(L‘fx(l‘)d(l;=/01wdw:{%2:|::%

) 1 371
2 () oy — 2g. |20 1L
[mx fX(a,)dacf/U ztdr = [3}0 3

VAR[X)] = E[X7) - {EIX/]) = 5

E[X7]

'bl B B T B T B
0 Play < X; < b)) = fx(z)de O<x<1DDDDDFx(I)7P(X1gz)fl/o fx(t)dtf/o dt =200
ay
goooooooao
0 (z <0)
_ _J1 (0<z<1) Fx(z)=<% = (0<z<1)
fX('Tf)—ﬂ[O,l](z)—{O ooooo 1 <x>1)
2 3
oo mo ooooooooooooo2008 00000 oo mo goooooooooooo2008 00000
n=2000

puni(x, 0, 1)
I

Figure 1: 000000000000 O0COO0O0COOGOOOD

X, 0 X, 000
Z=X1+X.00

o4O
[mp
(]
oOd
O—
m

s}
N
Il
©
&

N

[t [ [ 3] 5]
e . : 0 1

1 8 1
S4d-C 14 o=1
3ttty




00 mo 0o000D000O0O0OD0000200800000 00 mo 00000000000002008 00000
000000000 - X;+X,000000000 ————————
5 5 > u2<-function(x){ # 0O 00O 0OODODO
VAR[Z] = E[Z7] — {E[Z]} + switch(length(which(c((x>=0), (x>=1), (x>2))))+1,0,x,2-x,0)
M
> u2(-1)
oooooo 7 b2g
> u2éo.3)
.. 1 .2 > Q(i.l)
F[z3] = / zzfz(z)dz:/ zddz-!—/ 22(2—z)dz 1.
o 0 1 > u2(2.1)
A0 224 M7 1 16016 02 17 0
— [ ] +[(777] =T = > x<-seq(-0.5,2.5,by=0.01)
4l L3 4], 4 3 4 3 4 6 > plot(x,sapply(x,u2),type="1") O3 00000000000
>
0ooooo
VAR[Z]= f—1=1
6 6
6 7
oo mo ooooDOoD0OOo0O0O0Oo?20800000 oo mo 0000000000000 20800000
000D0zOOOOOOO
Z-EZ] Z-1
° T = _____L_L - _ VE(Z——
VAR[Z] +/1/6
3 TOODOOOOO fp(t) D000000<2<20000f(z)>00000
o e —V6<t<V60000fp(t)>00000
£ Ve<t<0(0<1+t//6<1)0000
cc 1+t/V6
. P(Tgt):P(ﬁ(Z—l)St):P(ZSlth/\@):/ Falz) d
g oooo
T T T T T T T d t 1
-05 00 05 1.0 15 2.0 25 —IP(T<t) = 1+7>7
‘ =P <o = (14 7)
Figure2: X, + X, 00000000000 ¢ °
oo mo gooooooooooooz20800000

00000<t<V6(l<1+t/v/6<2) 0000

1+t/V6
WTSﬂ:PWQZ*USﬂ:P@S1+Uﬂh:/ fz(2)dz
ooon
ﬁw:%WTS”:@_O+§§)%
000000

oo mo 0000000000000200800000

X +X, 000000000

> u2s<-function(x){ OO0 TOOOOOOOOOO
+ u2(x/sqrt(6)+1)/sqrt(6)
+

> u2s(0)

[1] 0.4082483

> u2s(1)

>|:1:| 0.2415816

> x<-seq(-3,3,by=0.01)

> plot(x,sapply(x,u2s),type="1") OOt T

[}
> curve(dnorm,-3,3,add=T,col=2) OO 00O
>D ooo

goooooooo
ooooooooo




00 mo 0o000D000O0O0OD0000200800000 oo mo 00000000000002008 00000
n=3000
° X1, X,,Xs 0000 [0,1] 00000000000000000000Z =
E X1+X2+X;;DDDDDDDD2DDDDDDDDD
7 1 (0<z<1)
e —22+32-32 (1<2<2)
£ fr()=4 s
i z(2) (=3 (2<2<3)
3 0 (ooo)
B 000000 (Xy, Xe, X;0OODODOOODOOODO)O
S 2 41 ¢ 1 s 3
x 2] = EXi]+E[Xo] +E[Xs] = 5
1
Figure 3 TOOOODODOO0O00O0O0OO0O00OO VAR[Z] = VARX] + VARLX] + VAR, = 7
12 13
oo mo ooooDOoD0OOo0O0O0Oo?20800000 00 mo 0000000000000 20800000
gooooO0ooOoDODO0oO0O0O0ODOO0O00DO0ODX, 0 XoODOOOOOoooooo oooo
00000 fx,, x,(®1, ©) = fx, (1) fx,(22) 000000000 fx, O fx, O
X0 X, 00000000000 VAR[X: + Xo] = E[{X1+ Xo — E[X; + Xo]}?]
0oooo = E[{(X1 — E[Xu]) + (X — E[Xo])}?]
= E[(X1 — E[X1])* + (X2 — E[X2])* + 2(X1 — E[X1])(X2 — E[X5])]
E[X:+X5] = / /(rl + m2) [, (21) fxy (w2) dvy divy = E[(X1 — E[X1])%] + E[(X2 — E[X2])?] + 2E[(X; — E[X1])(X2 — E[X2])]
= VAR[X;] + VAR[X] + 2E[(X7 — E[X1]) (X2 — E[X3])]
://Ilfxl(zl)fx2(f2)d11df‘z+//Ifo,(Il)sz<12>dx1d12
. . oood
= [ ety [y dn+ [ e [rafee) FI(X: — ELX)) (Xz — FXa])
= E[Xy] + E[X2] = //(351 = E[X1]) (w2 — E[Xa]) fx, (21) fx, (v2) dzy dao
— [ = EpD (o) don [ (2~ EXa]) (o) doa =0
14 15
oo mo gooooooooooooz20800000 oo mo goooooooooooo2e8 00000
X1+ X,+X; 000000000
> u3<-function(x){
+ switch(length(which(c((x>=0), (x>=1), (x>=2), (x>3))))+1,
+ 0,x72/2,-x"2+3*x-3/2, (x-3)"2/2,0)
+
> x<-seq(-0.5,3.5,by=0.01)
> S
> plot(x,sapply(x,ud),type="1")
>
g L T T T T
0 1 2 3

Figure 4: X1+ Xo+ X3 00O0O0DO0O0O0DOO0OOO




oo mo

oo

0000000000000200800000

0zOOoOoOooo

00 mo 00000000000002008 00000

X, +X, 000000000

! SECBSER o
Z—Hz) Z-3% + u3(1.5+(x%0.5))*0.
= e 2:2(2*3) 3 %<-seq(-3.5,3.5,by=0.01)
TODODDODOOO VVAR[Z]  4/1/4 2 q(-3.5,3.5,by=0.
J d P > plot(x,sapply(x,u3s),type="1",ylim=c(0,0.4)) OOty OO
- - = 242 ooooo
fr(t) = dtP(TSﬂ*dtP <Z§2+2> ;curve(dnorm,—4,4,add=T,col=2)
3
d [2*2 3 t\1
oooo Todt fZ(Z)dZ*fZ<§+§>§
3,1)?
(f;z) (_3 <z< _1)
3 2 3
=1 (P esEy -3 1<z
(39)=9 1<z<3)
0 (0oo)
18 19
oo mo ooooDOoD0OOo0O0O0Oo?20800000 oo mo 0000000000000 20800000
JdooooDoooooooooad
X1, X5, ..., X, 0000000 [0,1]000000000000000
7 Z=X+Xok -+ X1
£ EN ooooooooon
3 E[Z] = E[Xi]+E[Xo]+ -+ E[X12] =6
. VAR[Z] = VAR[X]+ VAR[X,] +--- + VAR[Xo] = 1
5% % 0 1 o2 s
x oono
7 —F[Z
r=2_8H4 _, g
Figure 5: 700000000 O0O0OOOOOOOO v/ VAR[Z]
goo0oooOoooOO0o0oOoooOoooOopooobooooobooDo
20 21
oo mo gooooooooooooz20800000 oo mo goooooooooooo2e8 00000

>
>
>
+
+
+
>
>
>

120000000000000000000000D0CO

repp=50000 000G 50000 00 T 000
clt<-matrix(0,repp)

for (i in 1:repp){

x<-runif(12,0,1)

clt[i]<-sum(x)-6
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jiken<-function(x,y){

clt<-rep(0,y)

for (i in 1:y){

z<-rchisq(x,1)

clt[i]l<-sqrt (x)*(mean(z)-1)/sqrt(2)

hist(clt,nclass=40,freq=F,xlim=c(-4,4))
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> jiken<-function(x,y){

+ clt<-rep(0,y)

+ for (i in 1:y){

+ z<-runif(x,0,1)

+ clt[il<-sqrt(x)*(mean(z)-777)/(1/sqrt (12))

+ 3}

+ hist(clt,nclass=40,freq=F,xlim=c(-4,4),ylim=c(0,0.45))

+ iurve(dnorm,—4,4,add=T,col=2)
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E[X1] =2, VAR[X,] =4
> jiken<-function(x,y){
+ clt<-rep(0,y)
+ for (i in 1:y){
+ z<-rchisq(x,2)
+ clt[i]<-sqrt(x)*(mean(z)-777)/777
¥
+ hist(clt,nclass=40,freq=F,xlim=c(-4,4),ylim=c(0,0.45))
+ §urve(dnorm,—4,4,add=T,col=2)
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