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Question 1: Multidimensional public consumption

Suppose that all individuals in the economy have the same exogenous income

y > 4 and are subject to the same income tax τ . Government revenue per

capita τy is spent on two types of publicly provided goods 1 and 2, in per

capita amounts of q1 and q2. Individuals also consume a privately provided

good, denoted by c. Agents have heterogenous preferences for public goods

and their utility function is summarized by

wi = U(c) + αiG(q1) + (1− αi)F (q2)

where αi is an intrinsic parameter of agent i. The functions U(·), G(·) and

F (·) are continuous, twice continuously differentiable, strictly increasing and

strictly concave.

(a) Write each individual’s budget constraint as well as that of the gov-

ernment. Derive the policy preferences of agent i and verify that they

satisfy the intermediate preferences property. What does this imply?

Determine the optimal quantity q1(q2, α
i) (respectively, q2(q1, α

i)) from

agent i’s perspective for a given level q2 (respectively, q1). When q2 (re-

spectively, q1) increases, what is the effect on the optimal provision of

q1 (respectively, q2) for agent i? How does αi affect these quantities?

(b) To simplify the analysis, suppose that U(x) = G(x) = F (x) = ln(x).

Compute agent i’s bliss point (q1(α
i), q2(α

i)). Suppose the economy

consists of three agents (or three groups of agents) i = {1, 2, 3} with

different intrinsic parameters. More precisely, α1 = 0, α2 = 1
2

and

α3 = 1. Determine the optimal provision of public goods for each

agent. Which policy is implemented under majority rule?
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(c) Suppose now that voters’ preferences are given by

wi = U(c) + K(αi)[G(q1) + F (q2)],

with U(x) = G(x) = F (x) = ln(x). Compute public consumption

levels in equilibrium. Suppose that K(αi) = (αi − 1
2
) and that the

economy consists of agents with type α1 = 1
4
, α2 = 1

3
and α3 = 1. Is

there a Condorcet winner in this economy?

Question 2: Structure induced equilibrium

Consider the same model as in Question 1 but suppose now that the economy

consists of three types of agents. The preferences wi of type i are

w1 = ln(c) + ln(q1 + 1) (1)

w2 = ln(c) + aln(q2 + 1)

w3 = ln(c) + ln(q1 + 1) + bln(q2 + 1)

(a) Compute the bliss points of each type of agents. Is there a Condorcet

winner if y = 3, a = 3 and b = 1?

(b) Find the conditions for a Condorcet winner not to exist. [Hint: it could

be convenient to derive such conditions by first considering a vote over

1 versus 2 and by assuming that 1 wins this round.] Verify that there

is no Condorcet winner when y = b = 1
a

with y = 11
10

.

(c) Suppose that decisions related to the provision of public goods are taken

ba an open agenda process where agents vote separately, sincerely and

sequentially over each good. First, decisions are made over q1 and then

over q2. Describe the vote in the last stage (where q1 is taken as given).

What is the selected quantity of q2? Determine the policy selected

at stage 1 anticipating the decision at stage 2. What happens if the

agenda is reversed?
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