Assignmentl 140.778(Adv StatComp)
Due: 29 Nov 2ndterm,2000-2001

Thebootstrap in linear regression
Part A
Considetthemodely; = By + Biz; + €4, 4 =1,... ,n, where

e z; ~ iid U(0,10) or
x; ~ iid N(u = 5,0% = 3)

e c; ~ iid N(0,0%) or
g; ~ indepN(0,0%z;) or
gi/y~ iidt(df=3) or
g; + 1/A ~ iid exponentia{\)

Write a function (in R, S-plus,or your favorite suchpackage)o simulatesuchdata,whereyou allow the userto
specifyn, themodelsfor thez; andthee; andthe unknovn parameters,, 3; anda?, v or A.

Part B

1. Downloadthecomma-delimitedile datal.csv  from thecoursewebpage.

2. Fit thelinearmodely = 3y + B1z + ¢ wherethee areassumedo beiid N(0,02). Obtain,usingthe normal

theory estimatesindestimatedstandarderrors(SEs)of ﬁo andBl andconfidencentervals(Cls)for 3, andg;.
Also getanestimateof the correlationbetweens, andg; .

3. Usea parametricdhootstrap(ie, Monte Carlo simulation),usingthe normalmodel,to getnev SEsandCls and
estimatectorrelation.

. Useanonparametribootstrapresamplingheresidualsto getanothersetof SEs,etc.
. Useanonparametribootstrapresamplinghepairs(z, y), to getafinal setof SEs,etc.

. In atleastoneof 3-5,try to estimatehe Monte Carloerrorin the estimatedsEsandCls.

N o o1 b~

. Discusstheresults.

Part C
Useyour simulationprogramfrom A to investigatehe performancef the parametridootstrapandthe two nonpara-
metricbootstrapssa functionof the samplesizen, themodelfor £; andperhapshe modelfor thez;.

Notes.

1. Youdo not needto completeall aspect®f this assignmenin greatdetail. Useyour judgemenin decidinghow
muchtime you wish to devote to it (consideringyour otherresponsibilitiesyour interest,and your needfor
sleep).

2. Inreportingyour results do not simply provideraw computeoutput.| expectto seethe sortof reportonemight
giveto a consultingclient, with any computercodethatyou feel you shouldincludeplacedin anappendix.

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

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



