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The bootstrap in linear regression

Part A
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Write a function (in R, S-plus,or your favorite suchpackage)to simulatesuchdata,whereyou allow the userto
specify � , themodelsfor the � � andthe � � andtheunknown parameters� � , � � and + - , 3 or 7 .

Part B

1. Downloadthecomma-delimitedfile data1.csv from thecoursewebpage.

2. Fit the linearmodel �9�:���;	<���=�>	<� wherethe � areassumedto be iid N "(# ��+
- % . Obtain,usingthenormal
theory, estimatesandestimatedstandarderrors(SEs)of ?��� and ?��� andconfidenceintervals(CIs) for ��� and ��� .
Also getanestimateof thecorrelationbetween ?��� and ?��� .

3. Usea parametricbootstrap(ie, MonteCarlosimulation),usingthenormalmodel,to getnew SEsandCIs and
estimatedcorrelation.

4. Usea nonparametricbootstrap,resamplingtheresiduals,to getanothersetof SEs,etc.

5. Usea nonparametricbootstrap,resamplingthepairs " �!�@� % , to getafinal setof SEs,etc.

6. In at leastoneof 3–5,try to estimatetheMonteCarloerrorin theestimatedSEsandCIs.

7. Discusstheresults.

Part C
Useyoursimulationprogramfrom A to investigatetheperformanceof theparametricbootstrapandthetwo nonpara-
metricbootstrapsasa functionof thesamplesize � , themodelfor ��� andperhapsthemodelfor the ��� .
Notes:

1. Youdonotneedto completeall aspectsof thisassignmentin greatdetail.Useyour judgementin decidinghow
muchtime you wish to devote to it (consideringyour otherresponsibilities,your interest,andyour needfor
sleep).

2. In reportingyourresults,do not simplyprovideraw computeroutput.I expectto seethesortof reportonemight
give to a consultingclient,with any computercodethatyou feelyoushouldincludeplacedin anappendix.

3. Feelfreeto askmefor advice,andfeel freeto work together. Thereport,however, shouldbeyourown.

Useful R functions:
summary(a <- lm(y˜x)) , sample , rnorm , rexp , rt , mean, sd , cor , for


