Econ. 526b Spring 1998 Sims

Take-Home Exam Answer

1. No unigue answer to this essay question, of course. | looked for some specific and
detailed use of the content of readings to support arguments you made, and for some critical
thinking, either in the form of your own critique of what you had read or in the form of locating
disagreement or conflicting implications across different readings. Most of the answers were
somewhat disappointing in the degree to which they connected their claims to specific readings.

2. A truly complete answer to this problem required consideration of a maze or special cases.
| did not expect exam answers to trace them all out. However an excellent answer should have

located the critical valuels andb below and explained how they are related to the dynamics. It
should also have recognized the possibility of multiple equilibria, with differealues, for some

initial values ofb. This is the economically interesting aspect of the example. It is a case where a
stable price-pegging regime is possible, yet a high-interest rate regime, if it occurs, generates self-
fulfilling expectations of devaluation.

You were meant to follow the specification of the last exercise, i.e. to assume a price-pegging
regime to start with and to takeand hence in equilibriut@ as constant. Then we can conclude
as in the last exercise that in equilibrium the nominal rate isguystis the expected rate of
devaluation, or

r=B+ymax0,6,+6(rb-T)} . [1]

With P pegged atP before the policy switch, initidd is predetermined. We can use the policy
equation (3) from the exam to replacky a function ob, giving us

r=B+ymax0,6,+6, gy +(r —p)b)}. [2]

One possible solution to [2] for givénis r = 3. For this to work, we would clearly have to have
the second term on the right of [2] Orat 3, i.e. have

90+91[G§0o+(ﬁ_§01)b)50 - (3]

Consider the leading casg >, which makes fiscal policy respond strongly enough to debt so

that the price level could be sustained in the absence of any chance of devaluation of the debt.
This requires large enough initial debt. We will label the critical value of debt at which [3]
becomes an equality

8, + 60,9

b= .
6,(¢,. - B)

[4]

So forb> b, one solution is = 3.

We need to check next whether there might be a secen@ that also solves [2] for the
sameb. This would occur if we could have



r =,8+¢,U[60+61[quo+(r —qol)b)]>B [5]

while still satisfyingb=>b. Solving the equality in [5] for, we can write inequality in [5]
equivalently as

ﬁ+¢’90+¢’91§0o—¢’91€0P>B [6]
1-yB,b '

Now we need to introduce a second critical valu@,oﬁ =]/(¢,Uel). If b<E, [6] reduces to
b<b. Thus in this case we conclude that there is a umigoeresponding td, given byr = 3

for b=b and by the left-hand side of [6], which exceeBlsfor b<b. This is a possibly
unrealistic aspect of this model — it implies that large deficits appear only when debt is small, and
that the deficits lead to fear of devaluation despite the small debt. Nonetheless this may capture
some aspect of reality, since large deficits do make the country dependent on financial markets
even if outstanding debt is small.

If b>b, [6] reduces instead tb>Db. So forb>b andb> b, we have two solutions far

for a givenb, but whenb < b< b we have no solution. This means that in these cases a jump to
the new price level occurs instantly. Whe b< b, we have a unique= 3 solution.

To understand the system’s dynamics we floagainstb. Whenr > 8, b's dynamics are
governed by

b= B+yo,+yo.p,— Yo ph b+ g,
1-ybb

- @b, [7]

which we obtained by substituting the left-hand-side of [6) fand the fiscal policy rule for in
the government budget constraint (for cons@nt=rb—7. This is not as complicated as it

looks. It can be simplified to

b: 400+(B+‘1U90_§01)b. [8]

1-b/b

This expression leads us to define one more critical valbe qoo/(qol—B—weo). This could

turn out to be negative @, > 0. It has no necessary relationshipktoor b. Equation [8] has a
unique steady state bt= b.

We also need to nante= ¢,/(¢, - B), the level of debt in a steady state witk 8 and zero
probability of default.

There are some restrictions on the ordering of the four critical vallesmafur ¢, > 3 case.
When6,<0, b>b andb>b. And when6,>0, b>b and eithero<b or b<0. This stil

leaves at least 8 possible orderings of the cribsa(though it is conceivable that some of these
could be eliminated also by further analysis). In determining how the system behaves the



principles are: Wherﬁ>§, b is decreasing ib over (O,E)when governed by the >

equation. Otherwise it is increasing on this range. As already noted,l:wri:inand b<b, the

r > equation applies. Wheh <b< b, there is no equilibrium value ofconsistent with a

finite 6, so the equilibrium must jump immediately to devaluation. V\/Eenb<ﬁ, there is a
uniquer = £ equilibrium, which may or not be stabégcording to whether this interval contains

b. Whenb>b and b>E, equilibrium is not unique. Either=£ or r > [ equilibria are
possible, and randomly timed jumps back and forth between them (sunspot equilibria) are also

possible. Wherb<b andb<b, the b steady state is stable, but it entalls 0 and therefore
eventually gives way to devaluation. The only case that with certainty avoids devaluation is

b <b<Db, with initial b in (6.b).

Plots of b againstb for a case withg,=1, @ =@ =07, 6,=6,=03, =05, =2
appears below. In each figure the curved, blue line showg behavior, while the straight,
green line shows = 8 behavior. In Figure 1, fob< b, the curved, blue line is the only possible

equilibrium. It has a stable equilibrium bt=71. For values ob>b shown in Figure 1, the
straight green line takes over. However it also lies entirely below 0, so forbistial this range

also there is a tendency to return toward liheteady state. In the neighborhood of this steady
state,r > 3, so 8 >0, and thus devaluation occurs eventually, though not within a known finite

time.
Figure 1

b as a function ofb
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In Figure 2 below we see the same plot as in Figure 1, extended ot pads€t7. If initialb
exceeds 167, both> 3 andr = equilibria are possible. (The green line for the latter is so



close to zero on the scale of this graph that it is nearly invisible.) 8 equilibrium occurs,

b is positive, sob continues to rise further abovE, O remains positive, and eventually
devaluation occurs. If the =8 equilibrium occurs,b is instead negative, and the economy

tends back toward thie steady state, again eventually producing a devaluation. Thus in this case
no initial b is consistent with permanently avoiding devaluation.

Figure 2

b as a function ofb
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A different configuration emerges when we $gt=2, 6, =-.03, leaving the other parameter
values as above. Thén=25,b =425, b =38, andb =50. Plottingb for b<20 gives us



Figure 3
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None of the criticab values show on this graph. Becauseb and b<Eeverywhere on this
graph, the unique equilibrium corresponds to tpger, curved line. Sb increases from any

starting point in this range, with in fact approaching plus infinity dsincreases toward . So
from starting points in this randeincreases and devaluation occurs within an a priori bounded

time interval. 1fb>b to start, Figure 4 below is relevant. In the range of ifitmlbetween

b =25 on the left of this graph aritl= 425, there is no equilibrium with finite interest rate. The
policy must switch immediately. For initidd > b, both equilibria are possible. If th&=0
equilibrium occursp converges tdb and stays there. Devaluation never occurs. However, it is

also possible for the interest rate to emerge as higherBihamd in such an equilibriutm grows
without bound and devaluation eventually occurs, though not within an a priori known time

interval.
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