
Problem Session 4 – July 31, 2012

You may work in groups of 2 or 3, or alone. Please make sure everyone’s name is written on the
page you turn in. Please write neatly and show all work. There is scrap paper available if needed.
This assignment will be graded credit/no-credit.

Problem: Suppose you are conducting a survey where the question you are asking is an ‘em-
barrassing’ one. In practice, this type of question may involve illegal activities or uncomfortable
or sensitive subjects (examples: Have you ever taken illegal drugs? Have you ever cheated on a
significant other? Have you ever committed insurance fraud? Do you text while driving?). Shame
or fear can cause respondents to lie when answering the interviewer. To deal with this, you can use
a method called the randomized response method.

Tell the individual to flip a coin so that only that individual can see the result. If the result is
heads, the individual should answer truthfully. If the result is tails, the individual should answer
‘yes’ (that is, give the embarrassing answer). So, you expect at least half of the answers to be yes,
since anyone who flips tails must answer ‘yes’.

Suppose you ask the question “Are you afraid of spiders?”. Let p denote the true proportion of
your sample that are actually afraid of spiders. Let Yi = 1 if the ith person answers yes and 0 if
they answer no. Then Sn = Y1 + · · · + Yn is equal to the number of yes answers and ȳ = Sn/n is
the proportion of yes answers from your sample.

(a.) What is P (Yi = 1)? That is, what is the probability that the ith person responds with yes?
Your answer should contain p.

(b.) How can you get the random variable p̄, the estimated proportion of people who are afraid
of spiders based on the data you collected? Your answer should contain ȳ. (Hint: Let y =
P (Yi = 1). You have an equation for y in terms of p, so you can solve for p. Notice that ȳ is
an estimate for y and p̄ is an estimate of p.)

(c.) Show that the expected value of p̄ is p.

(d.) What is the variance for p̄?

(e.) If p = 1/2, how big does n have to be in order to be 95% confidant that p is within 0.1 of p̄?
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