
Bristol MSc International Macro Autumn 2015
Eggertson-Krugman as a global savings and crisis model - Assign-

ment Solutions

1. List some of the simplifying assumptions that we as readers of EK have
made to interpret this as a global crisis model. And comment on their validity.
Main assumption is that the borrowers are one country, and the lenders

are another. In reality, although there are often large persisent net flows of
borrowing from one country to another, within each country there are both
borrowers and lenders. But we have made other assumptions too. In the ‘real’
part of the paper, we are assuming that there is no need to model monetary
policy, which is equivalent to assuming flexible prices. In the ‘nominal’part
of the paper we are restricting ourselves to a fixed exchange rate area like the
Eurozone.
2. Explain the real interest rate. How does that differ from the actual

interest rate paid in the real world? Is it a gross or net rate [hint: look at the
household resource constraint].
The interest rate paid in the real world is a nominal interest rate. There is

no money and inflation in this model at this point. Real and nominal rates are
related via the Fisher relation:

it = rt + Et[πt+1]

Where πt is the rate of inflation, and E is the expectations operator. In
words, investors demand compensation for postponing consumption [the real
part] and having their funds eroded in value by inflation [the expected inflation
part]. This Fisher equation is a closed economy expression as first stated, and
encountered here, but it has important counterparts in open economy macro
too, as we will see later in the course.

rt is a net interest rate. Ie, if the interest rate in normal parlance was 8 per
cent, then rt would be 0.08. This is evident from the household resource con-
straint, because there we see the impact that Dt−1 has on today’s consumption
possibilities.

2b. Derive the expression for the steady state consumption of borrowers
noted in the lecture notes, using the method given there:

cb = 0.5y − r

1 + r
Dhigh

First take the budget constraint for all households, and apply it to borrowers:

Db
t = (1 + rt−1)D

b
t−1 − 0.5y + cbt

Now drop time subscripts, since in the steady state, by definition nothing is
changing.

Db = (1 + r)Db − 0.5y + cb
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Now assume that borrowers have borrowed up to the debt limit:

(1 + r)Db = Dhigh

⇒ Db =
Dhigh

1 + r

Substitute this into the steady state version of the budget constraint for
borrowers:

Dhigh

1 + r
= Dhigh − 0.5y + cb

⇔ cb = 0.5y − r

1 + r
Dhigh

Here we use the fact that:

Dhigh[
1

1 + r
− 1] = r

1 + r
Dhigh

3. Write down the Lagrangian for savers in the EK model.

L =

∞∑
t=0

(βs)t[log cst − λt[Ds
t − (1 + rt−1)Ds

t−1 + 0.5yt − cst ]]

4. Find the first order conditions by differentiating the Lagrangian with
respect to the choice variables of the savers.
This is stated for you in the lecture notes, but try to do it yourself, without

looking, as it’s an important technique and might be examined.
5. From the resulting first order conditions, derive the consumption Euler

equation for the patient consumers that is stated in the lecture notes.
This is also stated for you in the lecture notes.
6. List some of the main simplifying assumptions EK made themselves and

comment.
Assumption of only two stylised periods, the short and long run, simplifies

things a lot, but at the expense of making the model unable to say anything
quantitative. This is addressed in the latter part of their paper, however. The
lack of explanation for the debt limit, and why it falls, means we have to be
cautious about relying too much on any policy prescriptions. The financial crisis
is seem by some as a crisis in finance, so although the model can be used to ask
what we should do about some of its consequences, it can’t help us address its
causes. Many of the solutions [intervention in banks, etc] have no counterpart in
this model [there are no banks!]. However, these are not necessarily drawbacks.
Simplification and abstraction often helps us gain insight into one particular
aspect of a complicated problem.
7. Show how the steady state, ie long run real interest rate can be derived

from this Euler Equation for the savers.
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The EE is:

1

cst
= (1 + rt)βE

1

cst+1

In steady state, all quantities are the same, so we know that cst = cs forever.
So we can drop time subscripts and eliminate cs and then solve for r.

1

c
= (1 + r)β

1

c

⇒ r =
1− β
β

8. Explain how to derive the debt limit Dhigh which is stated in EK to be
such that debt is strictly less than the NPV of consumer’s income stream.
Each consumer gets 0.5y each period, so the NPV of that income stream,

noting that consumers discount income further ahead in the future is:

Dhigh < NPV =

∞∑
s=0

(
1

1 + rt+s

)t+s
0.5yt+s

Remember that the endowment is the same each period, and suppose that
we are at steady state, so that the interest rate is the same each period too,
then this infinite sum is:

NPV =

∞∑
s=0

(
1

1 + r

)t+s
0.5y

= 0.5y

∞∑
s=0

(
1

1 + r

)t+s
We can then work out the expression in the sum using the formula for infinite

geometric sums a/1− k where a = 1/1 + r and k = 1/1 + r, thus:

0.5y
1/1 + r

1− 1
1+r

= 0.5y1/r = 0.5y
β

1− β

Where we have substituted in the expression for the steady state real interest
rate in terms of the discount rate, worked out earlier.
9. In the lecture notes, we studied the condition for the real rate to go

negative during the adjustment between when the debt limit is lowered, and the
long run, when all adjustment has taken place. Explain why this condition is
not very stringent and would quite plausibly obtain in this model.
The condition is:

0.5y(1− β) < βDhigh −Dlow
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Since the discount rate is close to 1, the LHS is close to zero, and the RHS
is close to Dhigh −Dlow. Unless the debt limit change Dhigh −Dlow was very
small relative to the size of the endowment y the real rate would therefore go
negative.
10. The version of the model with money goes on to impose the zero bound

on nominal interest rates. Why can’t nominal interest rates fall below zero?
[Answers in my Bristol course materials for Advanced Macro in 2014].
Formally, in the model of money demand appealed to by the authors, the

zero bound exists because of the assumption that the marginal liquidity services
benefits conferred by holding real balances asymptotes to zero. The nominal
interest rate measures the marginal cost of holding real balances. And along
the money demand curve marginal costs equal marginal benefits, as with any
normal good. So we are just saying that in order to persuade people to hold
large real balances, at some point the marginal cost has to shrink, but it will
never shink below zero. In reality, it might be that the marginal benefits
actually tilt negative. We are seeing some negative rates in European money
markets. This could be because there are storage costs to holding cash. But
this is assumed away in models like this for simplicity.
11. What are the policy conclusions for monetary policy to be drawn from

the model?
If we stick within EK’s closed economy interpretation of the model, then

there are 2 main conclusions. The first is that interest rates need to fall in
response to the fall in the aggregate demand drop caused by the fall in the debt
limit. And central banks need to think about alternatives when interest rates
hit the zero bound. [As they have done in reality]. The second is the evident
benefits of central bank prudential policy that might stop sharp falls in the debt
limit in the first place. Moving towards our open economy interpretation of
the EK model, we can get a hint of the costs of being in a fixed exchange rate
currency union in a debt crisis. Central bank rates would fall in response to
average consumption. When for the indebted consumers, more stimulus might
be desirable. This could happen if they were part of an independent currency,
via a devaluation. The benefits of that then depend on what currency their
debt with the savers is denominanted in.
12. We want to interpret EK as a model of the gains from trade. What is

the trade in this model between the two countries? And why is it beneficial?
The ‘trade’is that the borrowing country, which is impatient, gets to con-

sume more today than it otherwise could. Consumption now is traded for
more consumption later for the patient consumers. The patient consumers are
happier overall because they don’t value consumption today as much and value
more the extra resources they will have later. NB trade can be both across
space [different countries or regions] and time.
13. Can you think of an alternative device to get borrowing and lend-

ing going instead of patience and impatience on the part of the two blocks of
consumers?
The most obvious example is that we change the timing of the endowments.

So the ‘impatient’borrowing consumers would become consumers who have a
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low endowment today but will get a high one tomorrow.
14. In this model, would it be a good idea to lower borrowing to avoid the

fall in real rates that is caused by a change in the debt limit later?
No. In the model, constraining borrowing at the outset would just lower

utility of borrowers and lenders. But we earlier drew the inference that con-
straining borrowing might be a good idea because of the idea that there might
be some unmodelled ineffi ciency causing overly high borrowing.
15. In the EK paper, they talk about a ‘Minsky Moment’. What is meant

by this term and state contemporary examples of such moments in the history
of open economies.
The Minsky moment is when everyone realises the world is more uncertain

and risky than they thought, and suddenly tries to reduce their exposure to
risk. Amongst other things this would mean banks trying to call in loans,
as investors in banks withdrew their funds, forcing those who borrowed from
banks to delever. There are many examples of ‘sudden stops’in open economies
when people have taken fright and tried to get their investments out of these
economies quickly. The global financial crisis might also constitute such a
Minsky Moment.
16. Put the explanation for why the monetary model generates implied

deflation if the real rate becomes negative into your own words.
17. The final part of the lecture notes’coverage of EK explains that debt

denominated in nominal terms can aggravate the fall in the real rate. Explain
why in your own words.
The reason is that the deflation increases the real value of the debt that has

to be worked off. This reduces demand further, and puts further pressure on
the real rate, potentially amplifying the deflation, and so on.
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