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Solution to R-exercise 5 in Exercise 8

3a
> y=c(600,520,620,500,380,460,450,250,400,780)
>s=c(1,2,3,4,5,6,7,8,9,10)
> simp=sample(s,10,replace=TRUE)
> simp
[11410510542634
> yimp=y[simp]
> yimp
[1] 500 780 380 780 380 500 520 460 620 500
> ycomp=c(y,yimp)
> ycomp
[1] 600 520 620 500 380 460 450 250 400 780 500 780 380 780 380 500 520 460 620
[20] 500
> mean(ycomp)
[1]1519
> mean(y)
[1] 496

> var(ycomp)

[1] 20472.63

> v=var(ycomp)

> v=var(ycomp)/20

> se=sqrt(v)

> se

[1] 31.99424

> Climp=mean(ycomp)+gnorm(c(0.025,0.975))*se
> Climp

[1] 456.2924 581.7076

Standard 95% confidence interval, based on completed data set: (456.3, 581.7)

3b

> vresp=var(y)/10

> seresp=sqrt(vresp)

> seresp

[1] 46.43275

> Clresp=mean(y)+qnorm(c(0.025,0.975))*seresp
> Clresp

[1] 404.9935 587.0065

Standard 95% confidence interval based on response sample: (405.0, 587.0)
The confidence interval in 3a is much too short.

3c

R-code for multiple imputation:

>y=c(600,520,620,500,380,460,450,250,400,780)
>s=c(1,2,3,4,5,6,7,8,9,10)

>

>b=5

> n=20

> nmis=10



> m=5

> for(k in 1:b){

+ simp=sample(s,nmis,replace=TRUE)

+ yimp=y[simp]

+ ycomp=c(y,yimp)

+ ybar[k]=mean(ycomp)

+ var[k]=var(ycomp)/n

+ ymean=sum(ybar)/b

+ varimp l=var(ybar)*(1+1/m)

+ varimp2=var(ybar)*(n/(n-nmis)+1/m)

+ varbar=sum(var)/b

+ sel=sqrt(varbar+varimp1)

+ se2=sqrt(varbar+varimp2)

+}

> CI_l=ymean+qnorm(c(0.025,0.975))*sel
> CI_2=ymean+qnorm(c(0.025,0.975))*se2
>CIL_1

[1]409.5318 566.4682

># This is the confidence interval using 1 in the combination formula: (409.5, 566.5)
>CI2

[1] 396.3449 579.6551

># This is the confidence interval using 1/(1-f,,;) in the combination formula: (396,3, 579.7))
> sel

[1] 40.03551

> se2

[1]46.76368

> ymean

[1] 488

We note that CI_2 and se2 are very similar to using the response sample in 3b, and therefore the
correct way to combine the multiple hot-deck imputations. CI_1 is too narrow as is the confidence
interval in 3a.



