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set.seed(9)

t=10

p=0.1

x=0:10

n=1000
b.2.mean=rep (NA,n)
b.4.mean=rep (NA,n)
b.32.mean=rep (NA,n)

for (i in 1:n) {
b.2.mean[i] =mean (rbinom (2, size=t,prob=p))
b.4.mean[i] =mean (rbinom (4, size=t,prob=p))
b.32.mean[i] =mean (rbinom (32, size=t,prob=p))

}

options (digits=4)

c (mean (b.2.mean),sd(b.2.mean))

#4# [1] 1.0090 0.6763

c (mean (b.4.mean),sd(b.4.mean))

## [1] 1.006 0.481

c(mean (b.32.mean), sd(b.32.mean))

## [1] 0.9989 0.1624

#LLN
hist(b.2.mean, prob=T,xlim=(c(0,4)))
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hist(b.32.mean, prob=T,xlim=(c(0,4)))

Histogram of b.32.mean
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He=2 s~yotoh (2R 24 8l 8)
X; ~ N(p,0) = X ~ N(p,0/v/N) Aitwze] 54
X; ~ (n,0) = X ~ N(p,0/v/N) RERX
X; ~ (p,0) = vVN(X —p)/o~N(0,1) RERX
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hist(b.2.mean, prob=T,xlim=(c(0,4)))

x1l=seqg(min (b.2.mean),max (b.2.mean), length=1000)
yl=dnorm (x=x1,mean=1, sd=sqrt (t*p* (1-p)) /sqgrt(2))
lines (x1,vyl)
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hist(b.4.mean, prob=T,xlim=(c(0,4)))

x2=seq(min (b.4.mean) ,max (b.4.mean), length=1000)
y2=dnorm (x=x2,mean=1, sd=sqrt (t*p* (1-p)) /sqrt (4))
lines (x2,y2)
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hist(b.32.mean, prob=T,xlim=(c(0,4)))

x3=seq(min (b.32.mean) ,max (b.32.mean),length=1000)
y3=dnorm (x=x3,mean=1, sd=sqrt (t*p* (1-p)) /sqrt (32))
lines (x3,y3)
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HEESMS =Y (X, - X2/(n—-1)  Xi~ N(u,0)
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V(S?) = V[n“_ -(n—1)§%/0°] = (:’_)1)2 < V((n —1)S%/0?)
(02)? 204
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df <- c (1,
X <-
chi?2
chi?
chi?

3,
20,

5, 10)

seq (0, by=0. Ol)
.1 <- dchisqg(x, f[1l
.3 <- dchisqg(x, f[2
[3

£l

1)
1)
.5 <- dchisqg(x, 1)
4]
(0

chi2.10 <- dchisq(x, )

plot(x, type="n", xlim=c (0, 20), ylim=c(0, 0.3), main="",
="", axes=F)

axis (1)

axis (2)

lines(x, chi2.1, lty=1)

lines(x, chi2.3, lty=2)

lines(x, chi2.5, 1lty=3)

lines(x, chi2.10, lty=4)

legend ("topright", paste("df :", df), lty=1:4, cex=0.7)

xlab="x",

ylab
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df <- c(1, 2, 8, 30)
x <- seqg (-3, 3, by=0.01)
y <- dnorm(x)

t.1l <- dt(x, df=df][
t.2 <- dt(x, df=df][
t.8 <- dt(x, df=df][
t f

1
2
3

.30 <- dt(x, df=df]

1)
1)
1)
41)

par (mar=c(4,2,2,2))

plot(x, vy, type="1", lty=1l, axes=F, xlab="x", ylab="", col="red")
axis (1)

lines (x, t.1l, lty=4)

lines(x, t.2, 1lty=3)

lines(x, t.8, 1lty=2)

lines(x, t.30, 1lty=6)

legend ("topright", paste("df :", df), lty=c(4, 3, 2, 6), cex=0.7)
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dfl <- c (3, 10)
df2 <- c (5, 20)
x <- seq(0, 2, by=0.01)

£3.5 <- df(x, df1[1], df2[1])
£3.20 <- df(x, df1[1], df2[2])
£10.5 <- df(x, df1[2], df2[1])
£10.20 <- df(x, dfl[2], df2[2])

plot(x, £3.5, type="1", ylim=c(0, 0.9), axes=F, xlab="x",

axis (1)

lines(x, £3.20, lty=2)
lines(x, £10.5, 1lty=3)
lines(x, £10.20, 1lty=4)

legend ("topright", paste("df :", c("3, 5", "3, 20", "10,
=1:4, cex=0.7)
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dfl =3
df2 =5

x <- seq(0, 10, by=0.01)

£3.5 <- df(x, dfl, df2)
£3.20 <- df (x, dfl, df2,5)

£10.5 <- df (x, dfl, df2,10)
£10.20 <- df (x, dfl, df2,50)

plot(x, £3.5, type="1", ylim=c (0,

axis (1)

lines (x, £3.20, lty=2)
lines (x, £10.5, 1lty=3)

lines (x, £10.20, lty=4)

legend ("topright", paste("lambda
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— lambda : 0
-=-- lambda:1
------ lambda : 10
‘== lambda: 20

« Ftest 3|7 &AM
Model 1: y=[X,1]8+€, Xmx(k—1)], e~ N(0,0%)
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BNB1 =Y~ Y
E(y —y,) = E(y — [1]g) = XE(B) — XE(8,) = X(B—51) =0
F~F(k—1n—1,0)

AF {Bs, B3, ... B} # {0,0,...,0}i.e. B # B
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C. L= &2l FH|(R function)
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options (digits=4)
var.p2 <- function(x, na.rm=FALSE) {
if (na.rm == TRUE) {
x <- x[!is.na(x)]
}
n <- length (x)
m <- mean (xX, na.rm=na.rm)
num <- sum( (X - m)”2, na.rm=na.rm )
denom <- n
var <- num / denom

return( var )

radius <- c (234, 234, 234, 233, 233, 233, NA, 231, 232, 231)
weight=c(146.3,146.4,144.1,146.7,145.2,144.1,143.3, 147.3,146.7,147.3)

var.p2 (radius)

## [1] NA

var.p2(radius, na.rm=TRUE)
## [1] 1.284

var.p2 (weight)

## [1] 1.908



