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Please provide complete and detailed calculations. If only answers are provided, then no
credits are to be given.

A. (20% with 10% each)

Angiogram  Noninvasive test n
- , - 21
- + 8
+ - 3
- + 32
64

The angiogram is the standard test used to diagnose the occurrence of stroke. However,
some patients experience side effects from this test, and some investigators have
attempted to use a noninvasive test as an alternative. Sixty-four patients were given

both tests. If we assume that the angiogram is the gold standard and the prevalence of
strokes is 20% among patients: The results were shown above.

1. What are the sensitivity and specificity of this test, respectively?

2. What is the predictive value positive (PV+)?

B. (10% with 5% each)
1. Evaluate the number of ways of selecting 4 objects out of 10 if the order of selection
matters.
2. Evaluate the number of ways of selecting 4 objects out of 10 if the order of selection
does not matter.

C. (20% with 5% for (1) and (2) each, and 10% for (3))

Suppose the number of people seen for violent asthma attacks in the emergency ward

of a hospital over a 1-day period is usually Poisson distributed with parameter A = 1.5.

1. What is the probability of observing 5 or more cases over a 2-day period?

2. On a particular 2-day period, the air-pollution levels increase dramatically and the
distribution of attacks over a 1-day period is now estimated to be Poisson distributed
with parameter A = 3. What is the probability of observing 5 or more cases over a 2-
day period?

3. If 10 days out of every year are high-pollution days, then what is the expected
number of asthma cases seen in the emergency ward over a 1-year period?
(Assume there are 365 days in a year.)
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D. (20% with 5% for (1) and (2) each, and 10% for (3))

= Mumber positive
Hospital Type Number tested MNumber positive (per 1000)
A Inner city 3741 . 30 8.0

Newborns were screened for human immunodeficiency virus (HIV) or acquired

immunodeficiency syndrome (AIDS) in Massachusetts hospitals. The data are shown in

the above table.

1. If 500 newborns are screened at the inner-city hospital, then what is the exact
binomial probability of 5 HIV-positive test results?

2. If 500 newborns are screened at the inner-city hospital, then what is the probability of
5 HIV-positive test results using an approximation rather than an exact probability?

3. 1f 500 newborns are screened at the inner-city hospital, then what is the probability of
at least 5 HIV-positive test results using an approximation rather than an exact
probability?

E. (20% with 5% for (1) and (2) each, and 10% for (3))
- Anexperiment is designed to test the potency of a drug on 20 rats. Previous animal
studies have shown that a 10-mg dose of the drug is lethal 5% of the time within the first
4 hours (that is, 5% of rats will die within the first 4 hours); of the animals alive at 4
hours, 10% will die in the next 4 hours.
1. What is the probability that 3 or more rats will die in the first 4 hours?
2. Suppose 2 rats die in the first 4 hours. What is the probability that 2 or fewer rats will
die in the next 4 hours?
3. What is the probability that O rats will die in the 8-hour period?

F. (10%)
Suppose that X is a random variable for which the expected value and variance of X are
10 and 25, respectively. Assume that Y = aX — b; and E(Y) = 0, Var(Y) = 1. What are the
values of a and b?
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