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Experimental design and R program realization of intuitive

teaching of mathematical statistics

Lii Shulong, Liu Wenli , Liang Feibao, Ye Fuling

(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350116. China)

Abstract: This paper discusses the doubts and problems of the Glivenko-Cantelli theorem, sampling theory, point
estimation and interval estimation in mathematical statistics teaching, and puts forward the experimental design and R
programs to graphically solve them directly. It not only promotes the students” understanding of mathematical statistics
and improves the teaching effects, but also enhances the application of R software in the teaching fields.
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getmax=function(size,n)
{ a=numeric(size)
for(i in 1;size){ 5
x=rnorm(n) ; tmp=ks. test(x, pnorm’)
ali]=tmp § statistic} # ks
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return(a)
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n=100; times=1000; mean=1;sd=2; NI1=299;
N2=100;sn=numeric(times); tmp=(n—1)/(sd*2)
for(iin 1;times) {
set. seed(i) ; x=rnorm(n, mean,sd); sn[i]=tmp*
var(x) }
plot(Cecdf(sn) ,verticals=TRUE,do. point=FALSE)
nx=seq(70,140,by=1)
lines(nx, pchisq(nx, N1) ,lty=2,lwd=2)
lines(nx, pchisq(nx,N2) ,lty=4)
legend(130,0. 8, c(’ ", "chisq(99)", 'chisq
(1000, lty=c(1,2.,4), cex=0.75, lwd=c(1.2.1)
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n=20; times=40; estl=rep(0,m); est2=rep(0,
m)

for(iin 1;times)

{ x=runif(n,0,10); estl[i]=2 % mean(x); est2[i]

=max(x)}
plot(1:m,estl,type="1", ylim=c(min(c(estl,est2)) —
0.1,max(c(estl,est2))+0.1) )
lines(1:m,est2)

abline(h=10) #

points(1l:m,estl);

points(1l:m,est2,pch=16);
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Confidence = function(n=50, times=100,mu=0.sd=1,
alpha=0. 05)
{interval=matrix(0, nrow=times, ncol=2)
for(i in 1:times) {
x=rnorm(n,mu.sd); mx=mean(x)

u half=qnorm(1—alpha/2,mu,sd) * sd/sqrt(n)

interval[i, |=c(mx-u half.mx-+u half)}
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miny=min(interval) —0.01; maxy=max(interval) +
0.01
plot (1; times, seq (miny, maxy, length = times) , type
='n"
abline(h=mu)
for(iin 1:times)
if (prod(interval[ i, ] —mu) >0) points(c(i,i) ,inter-
val[ i, |,pch=16)
else points(c(i,i) ,intervalli, ], pch=1)
lines(c(i,1) ,intervalli, ])}
}
Cofidence(50,100,0,1,0.05)
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ns=c(2,4,6,8,10,15,20,25,30)
alpha=0. 05
par(mfrow=c(3,3))

for(n in ns)

{ mat=matrix(0,nrow=200,ncol=2)
standar= c(qchisq(alpha/2,n) ,qchisq(1—alpha/2.,n))
mat[ ,1]=seq(standar[ 1]/20, standar[ 1] % 1. 2, length
=200)
for(i in 1:200)
{ p=pchisq(mat[i,1],n)
mat[ 1,2 |=qchisq(p+1—alpha,n)
}
plot(mat[ ,2]—mat[ ,1], type="1", xlab=paste('n=",

n,sep="'"),ylab=" D)
abline(h=standar[ 2 ] —standar[ 1 ])
}
6 s
D) n
° n ’
. X G,
Xiez () ,
° 7’1<2 ’ 0
3 7123 ’ Xiiﬂr'? (7’1) n
s n=20 10%.
6 n=20
. n=20
H X2(71)
. LX)
2
) X (n) N(?’l?
27’1) . D)
. X G
( 7).R

ns=seq(10,40,by=10)
par(mfrow=c(1.4))

for(n in ns)

{
x=seq(0.01,n%* 2,by=0.1)
plot(x,dchisq(x,n) , type="1", xlab=paste('n=",n,
sep="))

}
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