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I – Problem – Technological shocks, Preference shocks and the endogeneity of TFP (12 points)

We consider here a variation of the simple analytical
RBC model. We study a model economy A populated
with a representative household and a representative firm.
The firm has a Cobb-Douglas technology:

Yt = ZtK
γ
t N1−γ

t (1)

where Kt is capital, Nt labor input, and Zt the stochastic
Total Factor Productivity (TFP). All profits of the firm
are distributed to the household. Capital evolves accord-
ing to

Kt+1 = It (2)

where It is investment in period t.

The representative household works Nt and consumes
Ct. Preferences are given by

U = E0

∞∑
t=0

βt [log Ct − χtNt] (3)

where χt is a preference shock. Capital is accumulated by
the household and rented to the firm.

Let κ denote the real rental rate of capital, P the price
of the final good and W the nominal wage.

1 – Write down the budget constraint of the household
and the profit function of the firm

2 – Derive FOCs of the utility and profit maximization

3 – Define a competitive equilibrium of this economy

4 – Solve the model and show that the equilibrium pro-
cess of output is yt = zt + γyt−1− (1− γ)χt (1) (dropping
constants and with the notation x = log X)

5 – Assume y−1 = 0, zt = 0 ∀t, χt = 0 ∀t, except χ0 = 1.
Draw the time path on χ, z and y. Explain why y is
persistent

?

We now consider an economy B, in which the TFP is not
exogenous at the aggregate level, but given by Zt = Y

θ

t Xt,
where X is the exogenous part of TFP and Y

θ

t act as an
externality. More precisely, Y is taken as given by firms
and households, but one has at the competitive equilib-
rium Y = Y

6 – What is the economic interpretation of this external-
ity?

7 – Solve for the competitive equilibrium and give the
equilibrium process of output (again in logs). Comment

8 – Assume that an economist observes the economy B,
with externality, but thinks that he is observing economy
A, and is therefore using equation (1) to understand the
data. Draw the response of observed TFP zt, of y and χ
if y−1 = 0, xt = 0 ∀t, χt = 0 ∀t, except χ0 = 1.

9 – How to interpret the positive correlation between ob-
served TFP and output? Could such an economist believe
(wrongly) that technological shocks are driving part of the
response of the economy? Discuss.

II – Questions (12 points)
Please propose a structured answer to each question, with as much economic content as possible. Please define the

main terms and use math if needed.

1. Ricardian Equivalence

2. The government budget constraint and inflation

3. Why can money have a positive price in an overlapping generation model

III – Discussion – About Gali’s 1999 AER Paper (Technology, Employment, and the Business
Cycle: Do Technology Shocks Explain Aggregate Fluctuations?) (12 points)

In a 1999 AER paper, Jordi Gali is estimating the following VAR:
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1 – Explain why it is useful to decompose the VAR innovations into two orthogonal components

2 – Explain what are the assumptions made by Gali to get sequences of technology and nontechnology shocks. Are
these assumptions reasonable?

Some of the results of the estimation are given in the following table

3 – Present in words the results.

4 – What do we learn with those results? What type of model can explain those results? What type of model is
unlikely to explain them?
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