
Political Science 836—Fall 2012
Midterm Exam

There are four problems, each with multiple parts, worth 60 points total. Please be sure you
understand what a problem is asking before beginning to work on it—I will give little credit
for the correct answer to the wrong problem. Clearly indicate your final answer (e.g., by
circling it) to each part of each problem. Further, do show enough of your work that I can
give partial credit if necessary, but given that constraint please be as concise as possible.



1. (15 points—Electoral competition under certainty) Consider the following stylization
of a U.S. presidential election, in which votes are aggregated through the Electoral
College. Policy can take one of two values, x ∈ {0, 1}. Parties compete by adopting
one of these positions. Voters live in one of two states (e.g., Wisconsin and Ohio),
s = A,B, where voters in state A most prefer x = 0, whereas voters in state B most
prefer x = 1. The party whose position is most preferred by the voters in state s
receives Ns electoral votes, where NA < NB (i.e., state A is smaller than state B).
If voters in some state are indifferent between the two parties’ positions, then the
electoral votes of that state are divided evenly between the two parties. The party
with the most electoral votes wins; ties are decided by a fair coin toss.

To be clear: parties cannot adopt different positions in different states. Each party
chooses a single position.

(a) Office-motivated parties: Find all pure-strategy Nash equilibria of the game in
which parties care only about maximizing their probability of winning. (There
are four strategy profiles to consider.)

(b) Policy-motivated parties: Label the parties P = L,R, and assume that party L
most prefers x = 0, whereas party R most prefers x = 1. Party L chooses xL to
maximize

π (xL, xR) (− |xL|) + [1− π (xL, xR)] (− |xR|) ,

whereas party R chooses xR to maximize

π (xL, xR) (− |xL − 1|) + [1− π (xL, xR)] (− |xR − 1|) ,

where π (xL, xR) is the probability that party L wins, given positions xL and xR.
Find all pure-strategy Nash equilibria of this game.

2. (15 points—Electoral competition under uncertainty) Consider the Wittman model
under uncertainty from Section 2.2, but now assume that voters are ex ante inclined to
support party L. In particular, assume that any voter i with ideal point xi <

xL+xR

2
+β

strictly prefers L to R, whereas any voter i with ideal point xi >
xL+xR

2
+ β strictly

prefers R to L, where 0 < β < µ − a and β < a. All other elements of the model are
identical to before.

(a) Derive the probability that party L wins, given the positions adopted by the two
parties.

(b) Use your answer to the previous part of the problem to write down party L’s
maximization problem.

(c) Solve for the optimal policy x∗L.

(d) How does policy divergence depend on the parameter β?
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3. (15 points—Delegation) Consider the following model of discretion limits, where in
a departure from the model of Section 5.2, we assume that the agency can ignore
the discretion limit by paying a fine. First, the legislature imposes a discretion limit
d ∈ (ε, xA + ε). (We assume that the decision to delegate has already been made.)
Second, the agency observes the random shock ω, where ω = −ε and ω = ε with equal
probability. Third, the agency chooses policy p. Fourth, the agency pays a fine f if
and only if p > d, where f is exogenous. Assume that 0 < f < xA < 2ε.

As shown previously, the discretion limit does not bind when the random shock is
positive. In what follows, focus on the case where ω = −ε.

(a) What policy does the agency choose if it abides by the discretion limit (i.e., if it
chooses some p ≤ d)? What is its payoff from doing so?

(b) What policy does the agency choose if it ignores the discretion limit (i.e., if it
chooses some p > d)? What is its payoff from doing so?

(c) Using your solution to the previous two parts of the problem, when does the
agency choose to abide by the discretion limit?

(d) What is the optimal discretion limit d from the legislature’s perspective? Interpret
your result.

4. (15 points—Miscellaneous) If you have extra time, you may occupy yourself by an-
swering the following questions. Please note that the point total for each question is
only 5 points. You may not want to turn attention to this part of the exam unless you
are confident about your answers to earlier problems.

(a) (5 points) Consider the model in Problem 1 above, only now assume that the
preferences of citizens in state B are uncertain. In particular, assume that with
probability ζ ∈

(
1
2
, 1
)
, citizens in state B most prefer x = 0, whereas with proba-

bility 1− ζ, citizens in state B most prefer x = 1. As before, the citizens in state
A most prefer x = 0 with certainty. How, if at all, does this change your results?

(b) (5 points) Consider the random-utility model introduced in Section 2.3, but now
assume that individuals also receive utility from individual-specific characteristics
that do not vary across parties:

ũi (xP , P ) = ui (xP ) + θi + εiP .

How does the probability that an individual votes for party P vary as θi changes?
Why?

(c) (5 points) Consider the baseline delegation model in Section 5.1, only now assume
that the legislature and agency have risk-averse preferences represented by the
functions uL = −x2 and uA = − (x− xA)2, respectively. Show that there is
some policy p(ω), possibly a function of the random shock ω, such that both the
legislature and agency are strictly better off than when the legislature chooses not
to delegate. Given the existence of this policy, why does the legislature nonetheless
sometimes choose not to delegate in equilibrium?
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