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Statistics 111

Midterm 1

e This is a closed book exam.
e You may use your calculator and a single page of notes.

e The room is crowded. Please be careful to look only at your own exam. Try to sit
one seat apart; the proctors may ask you to randomize your seating a bit.

e Report all numerical answers to at least two correct decimal places or (when appro-
priate) write them as a fraction.

e All question parts count for 1 point.



1. For prenatal care, pregnant women could attend one of two clinics (A or B), and
receive either basic care or extra care if their insurance covered it. The following table
shows whether or not their children lived.

Clinic  Care Lived Died
Basic 176 3
Extra 293 4
Basic 197 17
Extra 23 2
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What is pp — pr, where pp is the mortality rate for those with
basic care and pg is the mortality rate for those with extra care? Round to three

decimal places.

What is pp — pg just for infants at Clinic A7 For B? Round to three decimal
places.

A: B:

Using weighted averages, find the adjusted fatality rate for in-
fants whose mothers received basic care. Round to three decimal places.

A similar adjusted mortality rate is found for those receiving extra care. Explain
what is going on.

2. A professor says that about 30% of the class will get an A- or better
for the final grade. In a class of 90, what is the probability that more than 25 people
will get some kind of A?




3. Consider the density function f(z) = 3(4z — 222)/8 on the interval [0,2] and 0 else-
where.

What is the probability that X < 0.757

What is E[X]?

What is the standard deviation of X7

4. From a class of 100, I randomly select eight students and ask how many pennies they
have in their pocket. The results are:

50, 9, 10, 7, 8, 4, 2

What is the IQR?

What is the standard deviation?

Suppose a sample has standard deviation equal to 4. You first
subtract 2 from each number and then multiply by -6. What is the new standard
deviation?

Suppose a set of numbers has median equal to -3. You first
subtract 2 from each number and then multiply by -6. What is the new median?

D. A meteor will destroy the world in 30 years, and a young statistician is
in love and gets married. She knows that the duration of a marriage is exponentially
distributed with mean 20 years. What is the probability that her marriage will last
until The End?

6. You are dealt five cards from a standard deck. What is the probability
of getting exactly three red cards?




7. You roll a fair die until you get your second six, and then you stop.
What is the probability the you stop on roll 10?7

8. You have a box with ten tickets, and each ticket contains one letter from the word
STATISTICS.

Make three draws without replacement. What is the probability
that you obtain S, S, T in that order?

Make three draws without replacement. What is the probability
that you obtain S, S, T in any order?

Make three draws with replacement. What is the probability
that you obtain S, S, T in that order?

Make three draws with replacement. What is the probability
that you obtain S, S, T in any order?

9. Suppose the joint density of X and Y is f(z,y) = 8zy for 0 < 2 <y < 1, and it is
otherwise 0.

What is the marginal density of Y7 (Indicate the support.)

What is the conditional density of X given Y = y? (Indicate support.)

What is the probability that X < 0.5 when Y = 0.757




10. A study by the CDC took a random sample of adults living in 1960 who were not
morbidly obese and measured their weight. In 1970, they checked to see how many
people in that sample were still alive, and found that people who weighed more were
much less likely to survive. Based on this the CDC launched a campaign to encourage
people to lose weight. (This is actually approximately what happened.)

Is this an observational study?

Give a sensible explanation that does not support the CDC’s conclusion.

11. Suppose f(z,y) = c for (x —1)? + (y — 3)® = 2, and is otherwise 0.

12. List all, and only, the true statements.

A.
B.
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E[X] = Cov(X,Y) =

Newton was the greatest mathematician ever.

If three events are mutually exclusive and one must happen, they form a finite
partition.

Tchebyshev showed that IP[|X — u| < ac] > 1 — (1/a)%.

A confounding factor is one that is associated with both group membership and
the outcome.

A placebo is often used in observational studies to ensure blinding.

If Y =aX + b then X and Y have correlation 1.

If the correlation between X and Y is zero, then they are independent.
The marginal of X is [ f(x,y)dy.

IP[A and B] = P[A] «IP[B | A].

The mean of an exponential distribution is A.



