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1 Problem 1

Consider an economy that lasts for 2 periods t = 1, 2. The economy is
populated by a mass 1 of households, all equal, with preferences

U(c1, c2) = log(c1) + β log(c2),

where β < 1 is the discount factor, (c1, c2) is consumption in the two periods.
Households are endowed with income (y1, y2) and can save/borrow an amount
s between time 1 and 2 at the interest rate r. They face taxes on capital
income τ2 in the second period but they do not pay any tax in the first period.
Thus, the households’ budget constraints in the two periods are

c1 + s = y1,

c2 = s(1 + r(1 − τ2)) + y2.

The government has expenditures (g1, g2) in the two periods, financed with
capital income taxes τ2 in the second period and debt b in the first period.
At the end of the two periods, the government has to pay back its debt, gross
of interests, only through taxes.

1. Write the first and second period budget constraint for the government
and the intertemporal budget constraint for the government (i.e. the
budget constraint at time t = 1 for both periods, where the future
income and expenditures are discounted at rate r).

2. Solve the problem of the household and derive the first-order conditions
for consumption (c1, c2) in both periods. Use these conditions to derive
the Euler equation. Does the Euler Equation depend on taxes τ2?
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3. State the meaning of Ricardian Neutrality in this economy.

4. Does Ricardian Neutrality hold in this economy? Explain your answer,
possibly proving your result.

2 Problem 2

Consider an economy that lasts for 2 periods t = 1, 2. The economy is
populated by a mass 1 of households, all equal, with preferences

U(c1, `1, c2, `2) = log(c1) + φ log(1 − `1) + β log(c2) + βφ log(1 − `2)

where β < 1 is the discount factor, (c1, c2) is consumption, and (`1, `2) is
labor supply. Households can save/borrow an amount a between time 1 and
2 at the interest rate r. The remuneration of their labor services at time
t = 1, 2 is (w1, w2), but they face a labor income tax in both periods (τ1, τ2).
Thus, the households’ budget constraints in the two periods are

c1 + a = w1`1(1 − τ1),

c2 = a(1 + r) + w2`2(1 − τ2).

Production in period t takes place through a constant returns to scale tech-
nology that only uses labor as an input, i.e.

yt = A`t.

The government has expenditures (g1, g2) in the two periods, financed with
labor income taxes (τ1, τ2) and debt b in the first period. At the end of the
two periods, the government has to pay back its debt, gross of interests, only
through taxes. Its budget constraints in the two periods is therefore

g1 = w1`1τ1

g2 + (1 + r)b = w2`2τ2.

1. Write the intertemporal budget constraint for households and govern-
ment (i.e. the budget constraint at time t = 1 for both periods, where
the future income and expenditures are discounted at rate r ).
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2. Solve the problem of the household and derive the first-order conditions
(FOC) for labor (`1, `2) and consumption (c1, c2) in both periods. Use
these conditions to derive the Euler equation. Does the Euler Equation
depend on taxes? Does the FOC for labor depend on taxes?

3. Define formally a competitive equilibrium for this economy.

4. State the meaning of Ricardian Neutrality in this economy. Does Ricar-
dian Neutrality holds in this economy? Explain your answer, possibly
proving your result.

3 Problem 3

Consider an economy that lasts for two periods t = 1, 2. The economy
is populated by two types of individuals, S and L who are both born in
period t = 1. The (short-lived) individuals of type S live only for the first
period. The (long-lived) individuals of type L live for both periods. There
is a fraction φ of types S and a fraction (1 − φ) of types L. Type S has
preferences

u(c1) = log c1

and has an endowment of income y. Type L has preferences

u(c1, c2) = log c1 + log c2

and endowments of income y in each of the two periods. The interest rate is
fixed at r.

The government implements a social security system as follows. In period
1, it taxes all (young) households (S and L) at rate τ , stores the revenues
in a bank and then, in period two, it pays back the capitalized tax revenues
equal to (1+r)τy to all the old households alive in that period in a lump-sum
fashion.

1. Write down the intertemporal government budget constraint.

2. Assume that φ = 0. Solve the household problem and determine con-
sumption allocations (c1, c2) for type L only as a function of (r, y, τ).
Define Ricardian Equivalence. Does Ricardian Equivalence hold in this
case?
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3. Now assume that φ > 0. Solve the household problem for both types
of individuals. Compute aggregate consumption in both periods. Does
it depend on τ? What is the implication of this result for Ricardian
Equivalence in the case φ > 0? Explain your result.

4 Text reading: ‘Replicating Ricardian Equiv-

alence Tests with Simulated Series”, Emanuela

Cardia, The American Economic Review,

Vol. 87, No. 1 (Mar., 1997), pp. 65-79

1. Read the above paper of Emanuela Cardia (don’t check the math) and
write a one page summary.

2. What are the main features of the model?

3. What are the four configurations of the model Cardia is looking at?

4. How is the test of Ricardian equivalence on simulated data conducted?

5. Describe the results obtained.
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