
Homework 9
36-325/725

due Friday Nov 9

(1) Getthedataon eruptiontimesandwaiting timesbetweeneruptionsof the
old faithful geyser.

data(faithful)
names(faithful)
help(faithful)
x <- faithful$waiting
y <- faithful$eruptions
plot(table(x),xlab="waiting times")
plot(table(y),xlab="duration")

Make sureyou understandwhat thesecommandsdo. What doesthe table
commanddo?Why amI usingit?

Estimatethe meanwaiting time and give a standarderror for the estimate.
Also, givea 90 percentconfidenceinterval for themeanwaiting time. (Note: 90
percent,not95percent!)Now estimatethemedianwaitingtime. Giveastandard
error and90 per centconfidenceinterval. Usethe bootstrapto get the standard
error. For theconfidenceinterval, try two approaches:theNormalinterval andthe
percentileinterval.

(2) 100peoplearegivenastandardantibioticto treataninfectionandanother
100aregivenanew antibiotic. In thefirst group,90peoplerecover; in thesecond
group,85peoplerecover. Let ��� betheprobabilityof recoveryunderthestandard
treatmentandlet ��� betheprobabilityof recovery underthenew treatment.We
areinterestedin estimating��� ���
	���� . Provide anestimate,standarderror, an
80 percentconfidenceinterval anda 95 percentconfidenceinterval for � . (Hint:
look at themousedataexample.)

(3) In 1975,an experimentwasconductedto seeif cloud seedingproduced
rainfall. 26 cloudswereseededwith silver nitrateand26 werenot. Thedecision
to seedor notwasmadeat random.Youcangetthedatafrom
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http://lib.stat.cmu.edu/DASL/Stories/CloudSeeding.html
Let � be thedifferencein themedianprecipitationfrom the two groups.Es-

timate � . Estimatethe standarderror of the estimateandproducea 95 per cent
confidenceinterval usingthebootstrap.

(4) Let  ����������� �� be distinct observations(no ties). Let ��� ��������� ��� de-
notea bootstrapsampleandlet  �� ����� ��� ���� � ��� . Find:  "!  ���#  ����������� ��%$ ,&
')( !  ���#  ����������� ��%$ ,  "!  �� $ and * ')( !  �� $ .

(5) In thisquestion,wewill investigatehow accuratethebootstrapestimateof
thestandarderror is whenthesamplesizeis small. Let  �+�������+� ��-,/.0!1� ��2 $ .
Theplug-in estimateof � is 3���4�5�6� � � ���� �  � . Find anexactexpressionfor the
standarderrorof 3��� . Call this se.Now take ���87 , �9�8: , andconducta simula-
tion. Eachtimeyousimulateadataset,estimatethestandarderrorusingtheboot-
strap.To keepthismanageable,use;<�>=)7)7 in thebootstrapanduse 2 7)7 simula-
tions.Youwill thusget100bootstrapstandarderrors 3?A@B�+��������� 3?A@B�DCEC . To assessthe
accuracy of thebootstrap,computethemeanof # 3?A@F�G	4?A@ #IH ?A@J�������+� # 3?A@B�DCECK	4?A@ #IH ?A@ .
What is your conclusionabouttheaccuracy of thebootstrapstandarderror?Re-
peatfor �-�>:)7 .
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