Homework 9
36-325/725
due Friday Nov 9

(1) Getthedataon eruptiontimesandwaiting timesbetweereruptionsof the
old faithful geyset

dat a(faithful)

names(faithful)

hel p(faithful)

X <- faithful $waiting

y <- faithful $eruptions

pl ot (tabl e(x), x|l ab="waiting tinmes")
pl ot (tabl e(y), xl ab="durati on")

Make sureyou understandvhat thesecommandsdo. What doesthe table
commanddo?Why aml usingit?

Estimatethe meanwaiting time and give a standarderror for the estimate.
Also, give a 90 percentconfidenceanterval for the meanwaiting time. (Note: 90
percent,not95 percent!) Now estimateghe medianwaitingtime. Give astandard
errorand 90 per centconfidencenterval. Usethe bootstrapto getthe standard
error. Fortheconfidencenterval, try two approachesheNormalinterval andthe
percentileinterval.

(2) 100peoplearegivenastandardantibioticto treataninfectionandanother
100aregivenanew antibiotic. In thefirst group,90 peoplerecover;in thesecond
group,85 peoplerecover. Let p; betheprobabilityof recovery underthe standard
treatmentandlet p, bethe probability of recorery underthe new treatment.We
areinterestedn estimatingd = p; — p,. Provide anestimate standarcderror, an
80 percentconfidencanterval anda 95 percentconfidencanterval for 4. (Hint:
look atthe mousedataexample.)

(3) In 1975, an experimentwas conductedo seeif cloud seedingproduced
rainfall. 26 cloudswereseededvith silver nitrateand26 werenot. The decision
to seedor notwasmadeat random.You cangetthe datafrom
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http://lib.stat.cmu.edu/BSL/Stories/CloudSeeding.htm

Let # be thedifferencein the medianprecipitationfrom the two groups. Es-
timated. Estimatethe standarderror of the estimateand producea 95 per cent
confidencenterval usingthe bootstrap.

(4) Let X4,..., X, bedistinct obserations(no ties). Let X7,..., X} de-
notea bootstrapsampleandlet X, = n ' ¥, X}, Find: E(X, Xy, ..., X,),
Var(X, | X1,...,X,), E(X,) andvar(X ).

(5) In thisquestionwe will investigatehow accuratehe bootstrapestimateof
the standarcerroris whenthe samplesizeis small. Let X,..., X, ~ N(6,1).
The plug-in estimateof § is §,, = n~! » . X;. Find anexactexpressiorfor the
standarcerrorof 6,,. Call this se. Now take § = 0, n = 5, andconducta simula-
tion. Eachtime you simulatea dataset,estimatehestandararrorusingtheboot-
strap.To keepthismanageablajse B = 200 in thebootstrapanduse100 simula-
tions. Youwill thusget100bootstrapstandarderrorsse, .. ., Sejgo. TO assesthe
accurag of thebootstrapcomputehemeanof |se; — se|/se, . . ., [Seig0 — se|/ se.
Whatis your conclusionaboutthe accurag of the bootstrapstandarcerror? Re-
peatfor n = 50.



