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chi-squared [ df, ncp
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normal mean, sd
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Histogram of z
b1-ch4-9-new.R

set.seed(1234)
n<-100000

z<-rnorm(n,0,1)

(mean(z))
(sd(2)) N=100000 Bamdwidth = 0.08995
par(mfrow=c(2,1))

hist(z, freq=F,xlim=c(-4,4),breaks=1000)

par(new=T)

Normal Curve, mean=0,SD =1
Percentile = 99.997%

plot(density(z), axes=F, main="", xlim=c(-4,4), lwd=2, co
I="blue")

anormGC(0.99997,region="below",m=0,s=1, graph=T)




0.00 0.01 0.0z 0.03 0.04 0.05 0.06 0,07 0.08 0.09
00000 00040 00020 00120 00160 00199 00239 00279 00319 00359
00398 00438 0.04Y5 00517 0.0557 00596 00636 00675 00714 00753
00793 00832 00871 0.0910 00948 00937 01026 01064 01103 01141
01179 1217 01255 01293 01331 01368 01406 01443 0.1480 01517
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b1-ch4-9.R

z00<-rep(NA,10);z01<-rep(NA,10);z02<-rep(NA,10);203<-rep(NA,10);z04<-rep(NA,10)
for(i in 1:10) {z00[il<-pnorm((i-1)/100, 0, 1)-0.5}
(z00<-round(z00, digits=4))

for(i in 10:19) {z01[i]<-pnorm(i/100, 0, 1)-0.5}
(z01<-round(z01[10:19], digits=4))

for(i in 20:29) {z02[i]<-pnorm(i/100, 0, 1)-0.5}
(z02<-round(z02[20:29], digits=4))

for(i in 30:39) {z03[i]<-pnorm(i/100, 0, 1)-0.5}
(z03<-round(z03[30:39], digits=4))

for(i in 40:49) {z04[i]<-pnorm(i/100, 0, 1)-0.5}
(z04<-round(z04[40:49], digits=4))
zdist<-rbind(z00,z01,2z02,203,z04)
(zdist<-round(zdist, digits=4))

> (zdist<-round(zdist, digits=4))
[.1] [.2] [.3] [.4]

z00 0.0300 0.0040
z01 0.0398 0.0438 0.0478 0.0517

0. 0080 O
0 0
z02 0.0793 Q.0832 0.0871 0.0910
o 0
0 0

L0120

z03 0.1179 3.1217 0.1255 0.1293
z04 0.1554 0.1591 0.1628 0.1664
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b1-ch4-10.R > (mean({chis))

[1] 4.975514
set.seed(12345) = {var({chis))
[1] 10.05467
= library(car)|

n<-=10000;

z1<-=rmorm(n,0,1 Histogram of chi5

z2<-rmorm(n,0,1

z4<-rmorm(n,0,1

( )
( )
z3<-rnorm(n,0,1)
( )
( )

z5<-rmorm(n,0,1

chib<-z172+z2"2+23"2+24"2+25"2

(mean(chib))

(var(chib))

hist(chi5, freg=F, col="grey", xlab="", xlim=c(0, 25),
breaks=100)

par(new=T)

plot(density(chi5), axes=F, main="", xlim=c(0, 25), | M M

wd=2, col="blue") N=10000 Bandwicth = 0.425
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b1-ch4-11.R

300

set.seed(12345)
n<-10000;
df_list<-c(5,10,20,30)
par(mfrow=c(2,2))
for (i in 1:length(df_list)) {
hist(rchisa(n, df=df_list[i], ncp=0), breaks=100,
xlab="chisq", main=paste("df=", df_list[i]))
}
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b1-ch4-12.R

n_list<-c(2,5,7,9) # E&(n)

df_list<-n_list-1 # AR E

curve(dchisa(x, 1, ncp=0), col="blue", xlim=c(0, 16
), ylim=c(0, 0.8), xlab="chisq", ylab="f(chisq)")
curve(dchisa(x, 4, ncp=0), add=T, col="red", xlim=
c(0, 16), ylim=c(0, 0.8), xlab="chisq", ylab="f(chisq
)")

curve(dchisa(x, 6, ncp=0), add=T, col="green", xli
m=c(0, 16), ylim=c(0, 0.8), xlab="chisq", ylab="f(ch
isa)")

curve(dchisa(x, 8, ncp=0), add=T, col="black", xlim
=c(0, 16), ylim=c(0, 0.8), xlab="chisq", ylab="f(chis
a)")

par(mfrow=c(2,2))
for (i in 1:length(df_list)) {

curve(dchisqg(x, df_list[i]l, ncp=0), add=F, xlim=c(
0, 16), ylim=c(0, 0.8), xlab="chisq", ylab="f(chisq)",
main=paste("df=", df_list[i])) }




AF= P=0.99 0.95

0.90

0.00393

0.000157 |

b1-ch4-13.R

df<-=10
chit<-numeric(df);chi2<-numeric(df);chi3<-numeric(df)
chi4<-numeric(df);chi5<-numeric(df);chi6<-numeric(df)
for(j in 1:df) { chit[j1<-achisa(0.01.j) }

for(j in 1:df) { chi2[j1<-qchisqa(0.05,j) }

for(j in 1:df) { chi3[jl<-qachisa(0.1.j) }

for(j in 1:df) { chi4[jI<-qchisq(0.9.j) }

for(j in 1:df) { chi5[jI<-qchisq(0.95,) }
for(j in 1:df) { chi6[jI<-qchisq(0.99,) }
round((chi<-cbind(chi1,chi2,chi3,chi4,chi5, chi6)),digits
=4)

0.0158

= round({chi<-chind{chil,chiz,chi3,chid,chis,
chil chiz chi3 chi4 chis
[1,] 0.0002 0.0039 0.0158 . 7055
[2,] 0.0201 0.1026 0.2107 L6052
[3,] 0.1148 0.3518 0.5844 L2514
[4,] 0.2971 0.7107 1.0636 L7944
[5,] 0.5543 1.1455 1.6103 L2364
[6,] 0.8721 1.6354 2.2041 10.6446
[7.]1 1.2390 2.1673 2.8331 L0170
[B,] 1.6465 2.7326 3.4895 . 3616
[2,] 2.0879 3.3251 4.1682 NEY
[10,] 2.5582 3.9403 4,8652 L9872

Pd Pl == OO0 o0 0
RRLEN R EN I Ly L B e Y e e e |
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L8415 6.
.9915 9.
.B147 11.
LABTT 13,
L0705 15.
.53916 16.
L0671 15,
. 5073 20.
.09190 21.
L3070 23,

chig)),digits=4)
chig
6349
2103
3449
2767
3863
8119
4753
0902
BEE0
2093
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b1-ch4-14.R

set.seed(12345)

Histogram of t5

n<=10000; -

z<—rnorm(n,0,1)
z1<-rnorm(n,0,1

z2<-rnorm(n,0, 1

Frequency
400
1

z4<-rnorm(n,0,1

( )
( )
z3<-rnorm(n,0,1)
( )
( )

z5<-rnorm(n,0,1

chib<—-z1"2+z2"2+23"2+24"2+25"2

sqchis<-sqrt(chi5/5)

t5<-z/sqchib

hist(t5, breaks=100)




b1-ch4-15.R

set.seed(12345)

Frequency
Frequency
100 200 300 400

n<-10000;
df_list<-c(5,10,15,30)

par(mfrow=c(2,2))

0

for (i in 1:length(df_list)) {

hist(rt(n, df=df_list[i], ncp=0), breaks=100, xlab
="t", main=paste("df=", df_list[i]))

}

Frequency
Frequency

100 200 300 400

0




b1-ch4-16.R

n_list<-c(2,5,10,30) # E=2(n)
df_list<-n_list-1 # At &=

curve(dt(x, 1, ncp=0), add=T, col="blue", xlim=c(-4
, 4), ylim=c(0, 0.5), xlab="t", ylab="f(t)")

curve(dt(x, 4, ncp=0), add=T, col="red", xlim=c(-4
4), ylim=c(0, 0.5), xlab="t", ylab="f(t)")

curve(dt(x, 9, ncp=0), add=T, col="green", xlim=c(
-4, 4), ylim=c(0, 0.5), xlab="t", ylab="f(t)")

)
curve(dt(x, 29, ncp=0), add=T, col="black", xlim=c(
-4, 4), ylim=c(0, 0.5), xlab="t", ylab="f(t)")

par(mfrow=c(2,2))

for (i in 1:length(df_list)) {

curve(dt(x, df_list[i], ncp=0), xlim=c(-4, 4), ylim=

c(0, 0.5), xlab="t", ylab="f(t)", main=paste("df=", df
_list[i]))

00 01 02 03 04 05

00 01 02 03 04 05

00 01 02 03 04 05

00 01 02 03 04 05




0.025 001 | 0.005

12.706 | 31.821 | 63.657

b1-ch4-17.R

t11<-rep(NA,9

t12<-rep(NA,9

( )

( )
t13<-rep(NA,9) = round{{poi<-chind{tll,tl2,t13,t14,tl5)), digits=3)

tl1l tlz tl3 tl4 tls

( ) .078
( ) . BBO
.B38
. 533
476
. 440
415
. 397
. 383

t14<-rep(NA,9
t15<-rep(NA,9

.314 1
L 920
. 353
.132
. 015
. 043
. 8895
. 860
L 833

706 3
. 303
.1a2
v
. 571
.447
. 365
. 306
. 262

L8821 63,8657
965 9.925
.541 5, B41
747 4,604
L3685 4,032
for(iin 1:9) { t11[il<-qt(0.9, i) } 3
for(iin 1:9) { t12[11<-qt(0.95, 1) } :
[ 3

( ) .143 3.707
( )
for(iin 1:9) { t13
( )
( )

. 998 .4499
. 896 . 355
821 . 250

el el el el el sl
el el e s R N =]
Pod Pod P Pod Pl B Lad o P
[N L TR W R R W R S e

i1<-qt(0.975,i) }
for(iin 1:9) { t14[i]<-qt(0.99, i) }
for(iin 1:9) { t15[i1<-qt(0.995, i) }

I<
I<-
]
]

round((poi<—cbind(t11,t12,t13,t14,t15)), digits=3)




b1-ch4-18.R

set.seed(12345)

n<-=10000; Histogram of f55

z1<-rnorm(n,0,1
z2<-rnorm(n,0,1
z3<-rnorm(n,0,1

z4<-rnorm(n,0,1

z6<-rnorm(n,0,1

Frequency

z7<-rnorm(n,0,1

z8<-rnorm(n,0,1

( )
( )
( )
( )
z5<-rnorm(n,0,1)
( )
( )
( )
( )

z9<-rnorm(n,0,1
z10<-rnorm(n,0,1)

chi15<-z1"2+22"2+23"2+24"2+25"2
chi2b<-z6"2+z7"2+28"2+z9"2+z10"2

f55<-(chi15/5)/(chi25/5)

hist(f55, breaks=100)
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df1=9 df2=10

b1-ch4-19.R df1=5 df2=10

set.seed(12345)

Frequency
Frequency

n<-=10000;
df1_list<-c(5,9,15,38)
df2_list<-c(10,10,20,40)

par(mfrow=c(2,2))

f

df1=15df2=20 df1= 38 df2= 40

for (i in 1:length(df_list)) {

hist(rf(n, df1=dfi_list[i], df2=df2_list[i], ncp=0),
breaks=100, xlab="f", main=paste("df1=", df1_list[
i1, "dfe=", df2_list[i]))

}

Frequency
200 400 600 800
Frequency

a




b1-ch4-20.R

curve(df(x, 3, 15, ncp=0), col="blue", xlim=c(0,5), y
lim=c(0,1), xlab="f", ylab="f(f)")

curve(df(x, 5, 15, ncp=0), add=T, col="red", xlim=c
(0,5), ylim=c(0,1), xlab="f", ylab="f(f)")

curve(df(x, 10, 15, ncp=0), add=T, col="green", xli
m=c(0,5), ylim=c(0,1), xlab="f", ylab="f(f)")
curve(df(x, 15, 15, ncp=0), add=T, col="black", xli
m=c(0,5), ylim=c(0,1), xlab="f", ylab="f(f)")

dfi_list<-c(3,5,10,15)
df2_list<-c(15,15,15,15)
par(mfrow=c(2,2))

for (i in 1:length(df1_list)) {
curve(df(x, dft=dfi_list[i], df2=df2_list[i], ncp=0)

, xlim=c(0,5), ylim=c(0,1), xlab="f", ylab="{(f)", mai
n=paste("df1=", df1_list[i], "df2=", df2_list[i]))
I3

00 02 04 06 08 10

00 02 04 06 08 10

df=(5,15)

df=(10,15)

df=(15,15)

df1=3 df2=15

T T T T T T
0 1 2 3 4 5

¥

df1=10 df2=15

T T T T T T
0 1 2 3 4 5

¥

df1=5df2=15

00 02 04 06 08 10

df1=15 df2= 15

00 02 04 06 08 10




b1-ch4-21.R _
1 2 3 4 3 6 7 8 9 10

11<-rep(NA,10):f12<-rep(NA, 10):f13<-rep(NA.1 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54 241 88

0); 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40
f14<-rep(NA,10)f15<-rep(NA,10):f16<-rep(NA.1 10.13 955 9.28 9.12 9.01 894 889 8.85 8.81 8.76
0 - 771 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96
f17<-rep(NA,10):f18<-rep(NA,10):f19<-rep(NA. 1 6.6l 5.79 5.41 5.19 505 4.95 448 4.82 477 4.74
0): 599 474 7.35 412 3.94 387 379 3.73 3.68 3.64
£110<-rep(NA,10) 559 4.74 4.35 412 397 387 3.79 3.73 3.83 3.64
5.32 4346 4.07 3.834 3.69 3.58 3.50 3.44 3.39 3.35
1 512 4.26 3.86 3.63 348 337 3.29 3.23 313 3.4
4196 410 3.71 348 3.33 322 314 3.07 3.02 2.98

i
f12[i
f13[i
f14[i
f15[i

1[i1<-af(0.95, 1, i
[i]
[i]
[i]
[i]
f16[i]
[i]
[i]
[i]
ofi

<=qgf( )
<-af(0.95, 2, i)
<-qaf(0.95, 3, i)
<-qaf(0.95, 4, i)
<-qaf(0.95, 5, i)
<=af( )
<=af( )
<=af( )
<=af( )
]

af(0.95, 6, i
af(0.95, 7, i
af(0.95, 8, i
af(0.95, 9, i

f171i
f181i
f191i

11

> round( (poi<-cbind{f11,f12,f13,f14,f15,f16,f17,f18,f19,f110)), digits=2)
fi11 fiz f13 f14 f1s fie fi7 fl8 f1a f110
} [1,] 161.45 199,50 215.71 224.58 230.16 233.99 236.77 238.88 240,54 241,88
[2,] 18.51 12,00 19.1s 19,25 19.30 19.33 19, 35 L3700 19,38 19.40
3 - 2,1 10.13 .55 .28 12 .01 .94 .89 .85 .81 .79
[4,] .71 . ad 1] .39 .26 .16 .05 .04 .00 .86

11<-qf(0.95, 10, D)} [s,] .61 .79 .41 .19 .05 .95 .88 .82 .77 .74
[5,] .99 .14 7B .53 .39 .28 .21 .15 .10 .06
[7,] .59 .74 .35 .12 .97 .87 .79 .73 .68 .64
round((poi<-cbind(f11,f12,§13,f14,f15,{16,f17,f1 [8,] 5.32 4.46 4.07 3.8 3.69 3.58 3.50 3.44 3,39 3.35
[9,] .12 .26 .86 .63 .48 .37 .29 .23 .18 .14
8,119,f110)), digits=2) [10,] .96 .10 .71 .48 L33 .22 .14 .07 .02 .08




