
Estimating a population mean

I have written a bit of R code that helps you answer the last problem of
the second homework assignment. y is the vector of population values. n is the
sample size. R is the number of samples we will take.

For each sample we will calculate the sample mean and find its absolute
error as an estimate of the population mean. We will also find the usual 95%
confidence interval, its length and how often it contains the true population
mean.

> meanest1<-function(y,n,R)

+ {

+ N<-length(y)

+ popmn<-mean(y)

+ ans<-rep(0,4)

+

+ for(i in 1:R){

+ smp<-sample(1:N,n)

+ ysmp<-y[smp]

+ estmn<-mean(ysmp)

+ abserr<-abs(estmn - popmn)

+ estvr<-(1 - n/N)*var(ysmp)/n

+ lwbd<-estmn - 1.96*sqrt(estvr)

+ upbd<-estmn + 1.96*sqrt(estvr)

+ if(lwbd <= popmn & popmn <= upbd) {cov<-1}

+ else {cov<-0}

+ ans<-ans + c(estmn,abserr,2*1.96*sqrt(estvr),cov)

+ }

+ ans<-round(ans/R,digits=3)

+ cat(" est ", "abserr ", "length ", "freq of coverage","\n")

+ return(ans)

+ }

To see how this functionworks we will generate population of size 500 using
the rgamma function.

> y<-rgamma(500,20)

> mean(y)

[1] 20.19615

> meanest1(y,30,100)

est abserr length freq of coverage

[1] 20.247 0.586 3.108 0.970
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