
Adanced Macro Exercises. Learning in macroeconomics.

1. Explain in words/algebra as necessary why a regression of forecast errors
on forecast revisions constitutes a test of the REH.
2. Explain in words/algebra as necessary why a regression of forecast revi-

sions on past revisions constiutes a test of the REH.
3. Report and interpret the results in Bakhshi, Kapetanios and Yates.
4. What is the appropriate initial condition for the recursive least squares

recursion to give the OLS estimate as a final element in the sequence for the
inflation AR(1) in the lecture? Explain why.
5. In the lecture notes, we asserted that the reduced form for inflation in

this Lucas model:

qt = q + π(pt − Et−1pt) + ζt
mt + vt = pt + qt

mt = m+ ut + ρ
′wt−1

was given by this equation:

pt = µ+ αEt−1pt + δ
′wt−1 + ηt

Where

µ =
(m− q)
1 + π

0 < α < 1, α =
π

1 + π

δ =
ρ

1 + π

ηt =
vt − ζt
1 + π

Confirm that this is the case, and explain why the inequality on α holds.
6. In the lecture notes, the REE for this Lucas model is stated as:

pt = a+ bwt−1 + ηt

Where:

a =
µ

1− α, b =
δ′

1− α
Show that this is indeed the case by taking expectations of the reduced form,

and substituting. State another method for solving for the REE.
7. Suppose that expectations instead are given by some arbitary function

different from the one found in 4. Compute expressions for inflation under
the assumption that expectations follow this arbitary, non rational function.
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Compute the expression for expectational errors in this model. Show that an
econometricial will indeed deduce that they fail the REH.
8. Consider the following slight variant of the familiar NK model you saw

in Engin’s class, the variation being that we have the central banks responding
to the lagged interest rate.

πt = βEtπt+1 + kxt + uπ,t

xt = Etxt+1 − σ(it − Etπt+1) + ux,t
it = ρit−1 + φππt + φxxt + ui,t

Write the model in matrix form, with observables on the LHS as a function of
everything else, modifying the model so that least squares learning is substituted
for the assumption of rational expectations. Assume that expectations have to
be formed before data t are observed, and that agents use a VAR(1) to forecast.
To do this you will have to specify the ALM and work out the PLM. Include
the full learning recursion, ie the recursion defining the law of motion for agents’
beliefs. Assume constant gain. Explain why the VAR(1) is the natural forecast.
How does this hinge on the assumption that the central banks are responding to
lagged interest rates? Write down the T-mapping from the ALM to the PLM.
Write down the equation that governs estability. What would we have to do to
this equation to check estability?
9. Comment on the pros and cons of an alternative non-rational expectations

assumption. You can use choice amongst multiple predictors, or another. What
did Sims mean when he referred to the ‘wilderness’ of alternative models of
expectations.
10. Find Marcet and den Haan’s paper on ‘parameterised expectations’

method for solving the nonlinear, rational expectations real business cycle model.
Sketch the algorithm for solving this model. Comment on the similarities and
differences between PE and adaptive least squares learning.

11. What did Lucas mean when he said ‘beware of economists bearing
free parameters’? Comment on how this applies to the model of least squares
learning we have discussed.
12. One of the conditions that the learning recursion converges [to anything,

let alone RE] under decreasing gain is that:

lim
t→∞

t∑
s=1

γ2t <∞

Explain in words some intuition as to why this is needed.
13.

φt = φt−1 + t
−1S−1t−1zt−1(z

′
t−1(T (φt−1)− φt−1) + ηt)

St = St−1 + t
−1
(

t

t+ 1

)
(zt−1z

′
t−1 − St−1)
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Show how this system is derived from assuming Rt = St−1. Why is it helpful
to write the system like this?
14. Above we have assumed that agents used a VAR(1) to do their forecast-

ing. State another natural assumption to make that does not involve agents
using a VAR. Explain the costs and benefits of each briefly.
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