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Quiz1l

Problem 1: (30 per cent)

Spring, 2002
Northwestern University

Researchers have devised a new test for strep throat . The test has afalse positive rate of
10% (meaning that the probability that the test indicates that you have strep throat given
that you do not is 0.10). It dso has afdse negative rate of 2.5% (meaning that the
probability that it says that you do not have strep throat given that you do is 0.025).

a) If 20% of the patients tested in the population actualy have strep throat, complete

the following table of joint probabilities.

Person does NOT
have strep throat

Person DOES have
strep throat

Test says patient does
NOT have strep throat

Test says patient
DOES have strep
throat

b) What isthe probability that the test will indicate that a patient has strep throat?

c) Given that the test says that Someone has strep throat, what is the probability that

they do, in fact, have strep throat?
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d) Given thet the test indicates that someone does NOT have strep throat, what isthe
probability that they actualy do not have the disease?

e) Of dl the patients given the test a a particular clinic during a one month period,
200 tested negative for the disease (i.e., the test indicated that they did not have
the disease). What is the probability that NONE of these 200 patients actudly
had the disease?
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Problem 2: (30 Per cent)

Ten samples of 5 mm thick sted are tested to determine the actud thickness. The
following data are recorded:

5.03 5.07 5.02 5.04
5.05 4.97 5.03 4.99
5.00 4.98

a) Find the sample average

b) Find the sample variance

¢) Find the sample median

d) Findthefirg quatile (i.e, the value of Q;) aswell asthe vaue of the third
guatile (i.e, the vaue of Qs).

€) Find the range of the data

f) Find theintequartile range.
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Problem 3: (40 Per cent)

A tire replacement store records the mileage of tiresthat are replace by thefirm. They
only record data from those customers who are having al four tires replaced for the first
time and who have not needed to replace one or more tires due to tire damage. Thus, the
data represent the ability of the tires to withstand norma wear and tear in driving
conditions. The dataare summarized below:

100 100

Brand 1: am; =2916,577 a miz = 114,949,427,970
i=1 i=1
100 100

Brand 2: am; =3138,778 a miz = 113,075,065,816
i=1 i=1

where m; isthe number of milesthat tire set i lasts until it isreplaced. Note that the store
owner clearly only recorded one mileage number for any set of 4 tires. Thus, there were
100 carsthat had brand 1 tires that were replaced and 100 cars with brand 2 tires that
were replaced.

a) Find the sample averagetire life for each brand.

b) Find the sample variance of thetire life for each brand.
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¢) Find the sample standard deviation of thetire life for each brand.

d) Find the sample mean, variance and standard deviation for al 200 tires taken
together.



Please place your name on NAME:

Each page now

€) Thefigure beow showsthe Norma Probability Plot for Brand 1 Tires

Normal Probability Plot for Brand 1

ML Estimates

ML Estimates
Mean 29165.8
StDev 17287.3

Goodress of Fit
AD* 175

Percent

0 40000 80000
Data

Do the data appear to be Normally distributed? If not, what sort of transformation
might make the transformed data Normally distributed?

f) Find the vaue of the number of milesthat a set of tires must last for the zscores
for the two brands to be equal.



