
Political Science Math Camp:

Problem Set 2

Due Wednesday Aug 9 at 9:00 am

1. Suppose the probability of observation O1 given hypothesis H1 is P (O1|H1) = 1
3 , the probability of

observation O2 given H1 is P (O2|H1) = 2
3 , the probability of observation O1 given hypothesis H2 is

P (O1|H2) = 2
3 and the probability of observation O2 given H2 is P (O2|H2) = 1

3 . The prior probabilities
of hypotheses H1 and H2 are P (H1) = P (H2) = 1

2 . Research then yields observation O1. Given this
observation, what is the probability of H1? That is, what is P (H1|O1)?

2. The random variable X can take values −2, 0 and 2, with probabilities 1
6 ,

1
6 and 4

6 respectively. What
is the expected value of X? What is the variance of X?

3. The random variable Z is distributed according to the density function:

f(z) =


0 ifz < −1

h(1− z2) if−1 ≤ z ≤ 1

0 if1 < z

where h is a parameter to be determined.

(a) What is the value of h?

(b) Find the cumulative distribution function F (z) for any z between −1 and 1.

(c) What is the probability that z is between 0 and 1
2 .

4. A ticket is drawn at random from a box containing six tickets: 1, 2, 3, 4, 5, 6. Then a second ticket is
drawn, without replacement of the first ticket.

(a) What is the probability that the second ticket is 3? What is the probability that the second ticket
is 3, given that the first ticket is 2?

(b) Is the unconditional probability the same as the conditional probability? Is the value of the
second ticket dependent or independent of the value of the first ticket?

(c) What is the probability that the first ticket is 2 and the second ticket is 3? What is the probability
that the first or the second ticket is 3? Explain your answers. If this material is unfamiliar, read
Chapters 13 and 14 of Freedman, Pisani, and Purves (2007; hereafter FPP).

5. Suppose we have a box with two tickets, one a 0 and the other a 1. We draw at random with
replacement from this box n times.

(a) What is the standard deviation of the box? (See FPP Ch. 4.4-4.6 and Ch. 17.4).

(b) What is the variance of a single ticket drawn from the box? (Note: this question asks you about
the variance of a random variable.)
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(c) Consider the average of n tickets drawn from the box. Is this a random variable? What is its
variance? What is its standard deviation? How does the standard deviation relate to the standard
error of the mean?

6. Now suppose we have a box with three tickets, numbered 1, 2, and 3. We draw two tickets at random
without replacement.

(a) Create a list or table showing all the ways that the two draws can come out. For each of the
possible outcomes, note the average of the two tickets. Show that the average of these averages
equals the average of the box.

(b) For all of the possible outcomes, note the value of the first ticket drawn. What is the average of
these values?

(c) For all the possible outcomes, note the value of the second ticket drawn. What is the average of
these values?

(d) Are each of these possible outcomes equally likely? Why or why not?

(e) Does the expected value of the first draw equal the expected value of the second draw? Why or
why not?
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