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B. The Baseline Model

B.1. The Lemma and Other Preliminary Results
We start by considering the household’s optimization problem. The household solves the

following dynamic programming problem for ¢ > T' + 1:

M,
vE (ag, M) = max log ¢; + ¢log -ty BVF(atH, M;11)

Ct,at4+1,Mi1 S}

subject to
a1 = Ray +wy + 71 — 74 — ¢p — (M1 — My) /S, (B.1)

The first order and envelope conditions are: 1/¢; = 0,

BV (a1, M) = 0, (B.2)
By (aes1, My1) = 64/, (B.3)
Vi (ag, My) = 0, R (B.4)

Vy (ar, My) = ¢/My + 6,/ 5y, (B.5)

where 6, is the Lagrange multiplier on the budget constraint.
Substituting (B.2) into (B.4) and noting that 5 = 1/R, we have 6; = 6;,;. This implies
that ¢; = ¢;y1 = ¢’ for t > T + 1. Using this fact and substituting (B.5) into (B.3) we have

Mg _ 5¢CF
Sit1 S /S — 0

In period T households face the following dynamic programming problem

,fort > T+ 1. (B.6)

M
VD(aT, M, :cé‘w) = max {log cr + ¢log T ﬂVF(aTH, MT-H)}
cr,xP,ar41,Mri1 ST
subject to
Mri1 — Mrp D Sr_1 a1 1
=R — —Ccr — ————— 1— —_—— .
ar+1 ar +wr +7Tp — T — C1 S, +x [ + 7 7y S,
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As long as Sy > Sp_; the household will want to make x” infinite if it can. Since it
is constrained by the fact that the government will only supply x dollars we replace the
household’s problem with

M
VP(ar, My, o) =  max {log cr + ¢log ma i BV (arsa, MT+1)‘|
cryary1,Mria St
subject to
My — M St 1 1
ar+1 = Rar +wr +7p —Tr — o — % +Xx (1 - §T1> +zh (F—T - S_T) . (B.7)
The first order and envelope conditions are
Cj_wl = QT (BS)
BV (ars1, Myy1) = 07 (B.9)
BV (arsa, Mri1) = 07/ Sy (B.10)
ViP(ap, My, z%) = ROy (B.11)
Vi?(ax, My, ) = ¢/Mz + 07/ Sr (B.12)
VP (ap, Mp,2) = 07 (1/Fp —1/S7) . (B.13)

Notice that (B.4) implies that Vi (ary1, Mpy1) = R/cf". Since 3 = 1/R combining (B.8) and
(B.9) we then obtain ¢z = . From (B.5) we have Vif' (ari1, Mpy1) = ¢/Mpy1+1/(cFSriy).
Hence from (B.10) we have

M. F
T Bdc (B.14)
Sri1 Sry1/St— B
To solve for ¢! we iterate on (B.1) and combine it with (B.7) to obtain
> : 0 M Mo
ar = R! Z R (eryy —wryj — Ty +Tryy) + R Z R —4 —
j=0 j=0 5145
R7Mx(1 = Sp-1/Sr) + (1) Fr — 1/S7)]. (B.15)

where we have imposed lim; o, R 7a;y; = 0. Using ¢; = ¢F', for t > T, (B.6) and (B.14):

ar = (1+ ﬂ¢)CF/(R —-1)— R ZR_j<wT+j + Ty — TT+j) — R_IMT/ST —

=0
For t < T', households solve the following dynamic programming problem
Vi(ay, My, zh) = max {log ¢; + ¢plog(M,;/S;) +
Ctyat+17Mt+17$£L+1

Bl(1 — )V (ap1, Myr, 2)y) + VP (a1, Megr, )]}
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subject to
a1 = Ray +w; +m — 7 — ¢ — (Myy — My) /Sy + 2 (1/F, — 1/8;). (B.17)
The first order and envelope conditions are
1/c, =0, (B.18)

B = Vi (a1, Migr, @) + BaViP (arsr, My, 2,) = 6
B — q)Vy (a1, Myyr, 271) + 89Vy (a1, My, 27y) = 0,/ Sy
(1= @V5 (a1, Mysr, yy) + qVa2 (argr, My, 2fyy) = 0
Vi(as, My, z}') = 0, R
Vi (ar, My, z}') = ¢/ My + 6,/ 5,
Vi (as, My, z}) = 0, (1/F, — 1/S}) .
If we substitute (B.13) and (B.24) into (B.21) we obtain

(1—q)0i, (1/F\y —1/S0,) + a0, (1/FR, —1/S5,) =0. (B.25)

Here F ,, SL., and 67, represent the values taken on by Fy,1, S1 and 0y, if the exchange
rate remains fixed at ¢ + 1, while F2,, SE, and 6, represent the values taken on by F},
Sir1 and 6, if a devaluation occurs at date t + 1. Since Fj,; is realized prior to Si.q, it
follows that 1/F2, = 1/F}, = 1/F1 = (1 —q)/S}, + q/SE;. Using this result (B.25)
implies HtDH = 9;’“ = ;1. From (B.18) and (B.8) this implies that the value of ¢;11 = 1/041
does not depend on whether a devaluation occurs or not at ¢ + 1.

Notice that (B.11) implies ViP(as+1, Myt1, ;) = R/ci11. Substituting this, (B.18) and
(B.22) into (B.19) we get ¢; = ¢ for all £. Next we substitute (B.12), (B.23), (B.8), (B.18),
and our previous results into (B.20) to get

Boc
1
=)
To solve for the equilibrium sequences of S; we note that the government uses the money
supply rule M; = M' for t < T, and Mz,; = /(Mg — xSr—1) for j > 1. From (B.6) and
(B.14) we have S; ' = BS; .} + Bect M for t > T. Tterating forward on this equation, using
the money supply rule, and imposing lim;_, I S;Llj =0,' we obtain Sr; =’ Sy for j >0,
and Sy = R(y— B8)(M' — xSr_1)/dc. From (B.26) we have S; = ST for t < T, and Sy = SP

where SP? = R(y — B)(MT — xST)/¢c and ST = R[1 — B(1 — q)]/(¢pc/M* + q/SP). Thus,
given MP = M! — xS, we have MP/SP = ¢c/(Ry — 1). We have proven the Lemma.

Mt+1 = 5 fOI' t < T. (B26)

!This condition is implied by the transversality condition applying to real balances.



We note that in equilibrium

I' fort<T
7 < T or
ae{ s st D IE (T
w 0 0 fort>T T ort=4

Since the household does not know when the devaluation will take place, in every period ¢ in
which the devaluation has not yet taken place, the household will set z},, and as+q so that
(B.16) holds for ¢ + 1 rather than 7". This implies that for all ¢t < T,

—Ra, + 2 — (wI—l—ﬁwF)—7TD+%T~I—TD—§/[—DI—X<1—SS—;>
Ty = 1 1
(7 — =v)

Substituting this into (B.17) we get a; = (Rat—1 — k)/(1 — q), t < T, where

ko= (1—q—|—q§+(1b> +[(R 1—|—q)ﬁ+q7 ]—(w —l—%wF)—

[(1—Q)7TI+QWD]—Q[]§—; (1—5—2)}

If we use (B.1) to obtain the household’s lifetime budget constraint at any ¢ > 7" we have

a; = af where

 (R—1)(Ry—1) R—-1 '

Hence, under the fixed exchange rate regime, once the agent has set a;,, this implies that
Eaij = R a1+ (14 R+ - -+ R 2)(qaf—k) for j > 2. If we impose lim; o ;R 7a;,; =0
we get a; = al = (k — qa’) /(R — 1) for t < T. Given the law of motion above, this implies
al = af" = ap = k/(R — 1+ q). Furthermore 2 = 2" for t < T, where z" is obtained by
substituting a; = ao into (B.27).

The government’s flow budget constraint for ¢t # T'is fi11 = Rfi+ (M1 — M)/ Si+Ti— gr.
For t =T, the government budget constraint is

fr+1 = Rfr + (MT+1 - MT)/ST - X(l - ST—l/ST) —I'+7r—9r.

This implies that the government’s lifetime budget constraint at date 71" is

Sr > Mri14; — Mro;
(1— ST>+P+ZR]9T+j TT+] ZRJ ) +]].

fr= R!
T = = Str4j
(B.28)

If we combine this with (B.15) we get

1 1

ar + fr =R R (cryj +grej —wryj — Tryi) +T — (———).
T fT jZO <T+] 97+ T+j T+]) Fr Sy
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We assume that f; = fo = (¢ — 7)/(R — 1), for t < T, and that g = g, ¥t. We also use the
facts that ar = ag, ¢; = ¢, Vt, 1/Fr = 1/F = (1 —q)/ST + q/SP, Sy = SP and 2} = 2", as
well as the sequences for w, and 7; given above to obtain

1 1 1
ap + fo = (C+9)_R_1 {wl‘i'—wF—i-?TD—F—i—xh(———)}.

R—-1 R-1 F SP
Since v =7 =9 — (R—1)fo, for t < T, (B.17) implies

1 1 1 1
ao+f0=R_1(c+g)—ﬁ{wf%—wl—l—:ch(F—?)} (B.29)

Combining these two equations we have
1 1
2" = [w' —w" + R’ — (R—1)n” + (R— 1)/ [(R— 1+q) (§ - @ﬂ ,  (B.30)

which is equivalent to (B.27).
Substituting (B.30) into (B.29) and noting that (1 — ¢)nf + gr? = 0, we get

c=(R-1(ao+ fo) —g+(R—1+¢) ' [(R—1w" +qu" —g(R-1)T], (B.31)

which establishes (4.1). The expressions for S” and ST given above can be rewritten as

I _ pc S_D
m = R 15 +x (B.32)
m! = g (B.33)

R—1+q(1—ST/SP)

where m! = M?!/S! and which establishes (4.8). Notice that our previous assumptions,
(B.6) and (B.14) imply that (B.28) can be rewritten as
R ~-1

D —_—
T R TiRy—1

¢c=x+T. (B.34)

B.2. Proofs of Propositions 3—5

We now establish Propositions 3-5, by solving equations (B.31)—(B.34). To prove Proposition
4 we note that we take ¢ and 7 as given and solve the 4 equations for 4 unknowns: ¢, m/,
ST/SP and 7P. To prove Proposition 3 we note that we take ¢ as given and set 72 = 0,
and solve the 4 equations for 4 unknowns: ¢, m?, S¥/SP and ~. We start with Proposition
4 rather than Proposition 3 because we will use results from the proof of Proposition 4 in
proving Proposition 3. Finally, when we turn to Proposition 5, we take ¢ as given, and set

7P =T = 0. Then we solve for ¢, m!, S7/SP, and 7.

Proposition 4. We prove Proposition 4 first as we can take the post-devaluation money
growth rate, v > 1, parametrically. Consider the four equations (B.31)—(B.34). Let ¢ =
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ST/SP. In the model with guarantees w! = A(1 — q + go)/[(1 — ¢)R + § + quw] and
wf = A/[y(R + 8)]. When there are government guarantees, banks will go bankrupt in the
devaluation state and the government will pay I' = RL = R(d/S?) = RFw!/S’ to the banks’
foreign creditors. Hence, we define the function I'(¢) = RA/[(1—q)R+ 6+ qw] for ¢ > 0, and
['(q) = 0 for ¢ = 0. For convenience, we define the function I'(¢) = RA/[(1 — ¢)R + & + qu]
for 0 < ¢ < 1, so that T'(0) = limg._,'(¢). This definition is useful because it equates the
function at ¢ = 0 to its limit as ¢ approaches 0 from above. Le. T'(0) = limy._, ['(q) whereas
I'(0) # limgq ['(q).
We rewrite (B.31) as ¢ = ¢!(c; ¢) where

A [< B )1—q~|—q0—qR q
R—1+¢q 1-q¢R+6+quw ~(R+9)

Combining (B.33) and (B.32) we get ¢ = ¢*(c; q), where

] (B.35)

c¢'(0;9) = (R—1)(ao+ fo) —g+

1 1 -
2(01q) = — . B.36
Hosa) = 0/9) | g =T ~ =T (B.36)
Given a solution for ¢ and o the required fiscal reform is obtained from (B.34) as
R ~-1
P=x+T(q) — — : B.37
™ =x+I(g) R_1R7_1¢c (B.37)

To show that there is an equilibrium with self-fulfilling attacks, we will demonstrate that
cH(o;q) = *(0;q) > 0 for some o < 1 and g > 0. To do this we make reference to Figure 1.
The first step in our proof is to characterize the curves c!(o; q) and ¢?(o; q). The straight
line is ¢!(o; q). It is clear from (B.35) that ¢l (o;q) > 0 for ¢ > 0. We have lim, o c¢'(0;q) =
cs, Vo, where cg is the level of consumption under the sustainable fixed exchange rate regime.

For 0 <1
1l—qg+qo—qR 1 1 1

(1—qR+06+quw “R+s and V(R +9) “Rto
It follows that c!(o;q) < cg for all ¢ > 0. Furthermore it is straightforward to show that
ci(o3q) <0 for all o.

The curve in Figure 1 is ¢?(o;q). We note that c*(o;q) > 0 only for 0 > o(q) =
(R—1+¢q)/(Ry—1+¢q). For o > a(q), 2(0;q) < 0, and lim, (., ¢*(0;q) = co. Also
(L q) = ¢*(1) = (x/¢)(R — 1)(Ry = 1)/[R(y — 1)] > 0. We have

1 1 -

513%02(0; 7) = (x/9) R=1 (B —1)o <c(0;q)

for 0(0) < a(q) < o < 1. We also note that it is straightforward to show that cZ(c;q) > 0
for o < 1, while ¢(0;¢) =0 for 0 = 1.
Now that we have characterized ¢! and ¢ we conclude our proof. For fixed ¢, Figure
1 makes clear that a necessary and sufficient condition for a solution such that ¢ > 0 and
o<l1is
c'(1;q) > c*(1) > 0. (B.38)
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Since limg., c!(1,q) = cg, (B.38) will be satisfied for sufficiently small ¢ as long as cs >
c*(1) or, equivalently, as stated in the proposition, if x < R(y — 1)mg/(Ry — 1), where
ms = ¢cs/(R — 1) is the level of real balances under the sustainable fixed exchange rate
regime.

Notice that since ¢ < cg and x < R(y — 1)mg/(Ry — 1), (B.37) implies that 72 < I'(q)
in equilibrium.

Proposition 3. We rewrite (B.31)-(B.34) as ¢ = ¢!(v, 0; q), where

c'(v,079) = (R—l)(ao+fo)—g+R_L1+q {(R - )(1 — Z);qfé_ffw 7<Rq+ 5)} (B.39)
c=c*(v,039) = (x/9) [R — +1q<1 —- (va_ 1)0} . , (B.40)
c=c(yq) = %% }?__11 [x + T(q)]. (B.41)

The additional complication of this proposition is that we now have 3 nonlinear equations
in 3 unknowns, the additional unknown being ~. Our proof is structured as follows. First,
we borrow the analysis from the proof of Proposition 4 to solve the equation c!(v,0;q) =
(v, 0;q) for (c,o) given (7;q). We will denote the implied solution for ¢ as C*'(~y; q). This
is symmetric to the second part of our proof which examines ¢*(vy; ¢). During these two steps
we characterize C' and ¢® using Figure 2. Our proof concludes by showing that there are
pairs (7;q) with v > 1, and 0 < g < 1, such that C(v;q) = 3(v; q).

Step 1. Taking ~y as given, we denote the value of o for which c'(v,0;q) = ¢*(v,0;q)
as 0 = o(7;q). The value of ¢ for which c!(v,0;q) = ¢*(v,0;q) is given by ¢ = C*(v;q) =
v, 0(v:9);:9) = (v, 0(7:9); 9)-

It is useful to characterize o and C'. First, we examine their derivatives with respect
to ¢q. Recall, from Proposition 4, that cé < 0, for all 0 < ¢ < 1. Furthermore, cg > 0
for o < 1, while ¢Z = 0 for ¢ = 1. We also have ¢, = 0 for ¢ = 0, ¢, > 0 for ¢ > 0
and ¢ < 0 for all q. By totally differentiating ¢! = ¢* with respect to o and ¢, we can
use these facts to show that o, = (¢ — ¢})/(ch — ¢3) > 0. We cannot unambiguously sign
Cy = ci+choq = (cics — cicl)/(c2 — c}). Over some range, however, C' must be decreasing
in ¢ because C* = ¢g for ¢ = 0, C" < ¢g for all ¢ > 0, and C|,—o = ¢;]g—0 < 0.

Second, we characterize the range of qfor which o and C! are defined. Recall from the
proof of Proposition 4, that (i) ¢(7, 1; ¢) does not depend on g so we denote it as ¢*(vy, 1) and
(ii) o and C! are defined for any ¢ such that c!(v, 1;q) > ¢(v,1). There are two possibilities
implied by these facts: o and C! are defined either (i) for all 0 < g < () = 1, or (ii) for all
0 < ¢ < q(y) <1 where g(v) is the value of ¢ for which c'(v,1;q) = ¢*(7,1). In the latter
case, when g(y) < 1, we also have the result that the lowest value of C* for that v is ¢?(v, 1).

Third, we characterize the derivatives of ¢ and C' with respect to 7. From (B.39),

¢, = 0for ¢ = 0andc <0 for g >0 From (B40), ¢ < 0 for all g. Hence, it is



not possible to sign 0, = (2 — c!)/(ci — ¢Z). However, it is possible to sign C} since

2
7
C) =c+choy, = (et — i) /(¢ — ¢}). This implies C) = 0 for ¢ = 0 and CJ < 0 for
q > 0.
Finally, we characterize the range of + for which o and C! are defined. The lower bound

on values of v for which o and C! are defined is
| Bes = (x/0) (R-1)
=~ Rles— (x/¢) (R=1)]

because ¢*(7,1) = cg. Hence q(y) = 0. For v > 7, 0 < (R —1)x/¢ < *(7,1) < cs.
This implies that there is no upper limit on 7 for which ¢ and C! are defined, since

limgq ¢'(7,1;9) = cg > ¢*(7,1) for all v > 7. So we have () > 0 for all 7 > 7.

C' is illustrated as a function of ¢ in Figure 2 using these results. Notice that C'(v;¢) is
only defined at ¢ = 0 and equals cg. For any y > v, such as v*, C'(v;¢) = ¢g for ¢ = 0, and
Cl(v;q) < cs for 0 < g < @(y). The figure is consistent with Cg < 0, but since we cannot
sign C’;, we illustrate C! as a non-monotonic function of ¢, except in the neighborhood of
q = 0 since C;(7;q)|q=0 = ¢4lg=0 < 0. In drawing the figure we have also used the otherwise
unimportant fact that ¢} |,—o < 0.

Step 2. Now consider c3(v;q). It is defined for all 0 < ¢ < 1 and v > 1. From
(B.41), ci < 0 and cg > 0. Given the assumption in the statement of the proposition that
¢cs/(R—1) < x + I'(q) for some q > 0, it follows that ¢cs/(R — 1) < x +I'(0). Hence, we

can evaluate ¢ at ~
. Rocs — (R—1)[x+T(0)]

" Rocs— RR—1)[+T(0)] 7

We get ¢3(v*;q) = cs[x +T(q)]/[x+T(0)]. This implies ¢3(v*,0) = cs and that ¢*(v*,q) > cg
for all ¢ > 0. For any v < v*, ¢3(v, q) > cs for all gq. For any v > ~*, ¢3(v,0) < cg.

c3is illustrated as a function of ¢ in Figure 2 using these results. In drawing the figure

> 1.

we have used the otherwise unimportant facts that ¢, > 0 and ¢} |,—o < 0.

Conclusion. With reference to Figure 2 it is clear that no equilibria exist for v < ~*.
Consider, instead, any v > v*. Clearly ¢3(v,0) < C'(v,0) = cs. Furthermore, since ¢* is
a continuous, increasing function of ¢, and is defined for all 0 < ¢ < 1, and since C! is a
continuous function of ¢, a sufficient condition for C* to cross ¢® at least once for 0 < ¢ < 1
is ¢*(v,0) = CH(y,a(v))-

Notice that when g(y) < 1, C*(v,q(y)) = c(v,1) and the sufficient condition for an
intersection becomes c(v, 0) > c2(7, 1); some algebra shows that this is equivalent to I'(0) >
0 which always holds. So for any v > +* with g() < 1, there is at least one 0 < ¢ < 1 for
which an equilibrium exists with ¢ < cg and o < 1.

The only situation that remains for us to consider is the possibility that there are no
v > ~* for which g(y) < 1. That is g(y) = 1 for all v > *. This implies that C'(v,g(v)) =

C'(v,1) = c'(v,0(v,1);1). Notice that lim,., ¢*(7,0) = cg. On the other hand,

: Ry —1 R—1R—-0o(v"1)
lim c' 1);1)=cs— A ’
s € (ro(r1);1) = es Ry*(R+ ) R o+ w

< Cg.
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This implies that the sufficient condition for an intersection is satisfied, at least, for v suf-
ficiently close to v*. For these v, there is at least one 0 < ¢ < 1 for which an equilibrium
exists with ¢ < ¢g and o < 1.

Proposition 5 Suppose that there are no government guarantees to bank’s foreign credi-
tors. In addition, suppose that agents believe that in the event of a devaluation taxes and
government spending remain constant, while the growth rate of money, -, is constant. Then,
self-fulfilling speculative attacks cannot occur.

The basic idea used in our proof is that absent government guarantees I' equals 0. So, if a
self-fulfilling speculative attack succeeded, the government’s liabilities would increase only by
X, which is the loss of reserves at the time of the attack. Since the government’s intertemporal
budget constraint held prior to the attack, this means that the value of seigniorage revenues
associated with a particular value of v would have to exactly equal x in equilibrium. Under
the assumptions of our model this is not possible unless S?/S7 = 1.

Proposition 5 does not rule out the existence of self-fulfilling speculative attacks for more
complicated paths of the money supply after the devaluation, or different money demand
formulations.?” Still, the proposition establishes the presumption that eliminating guarantees
makes self-fulfilling speculative attacks less likely.

Proposition 5. We focus, again, on the four equations (B.31)-(B.34). Without guarantees
wl = A(1 —q+qo)/(R+6), w' = A/[y(R+ §)] and T = 0. This means (B.31) becomes

A
(R—1+q)(R+9)
With 7P = 0, and T = 0, (B.34) is given by

R ~-1

¢=(R—1)(ao+ fo) + (R—=1)(1—q+qo)+q/7]—g,  (BA42)

- = B.A4
Ro1Ry 170X (B43)
Notice that (B.43) combined with (B.33) and (B.32) implies
Ay ] e pe (B.44)

R—-1 o Rv—lZR—l—i-q(l—J)

It is easy to verify that for any ¢ > 0, (B.44) implies o = 1.2

C. The Extended Model with Demand Deposits

C.1. The Banking Sector
C.1.1. Under the Fixed Exchange Rate Regime

In any period that begins under the fixed exchange rate we have

ReSTL M + S'D* Dh+ STL
E(V®) = E(r + R°D*) = — 6L + = —R? TaR—
29Results in Obstfeld (1986) suggest that such self-fulfilling attacks are possible.

2Since (B.44) is a quadratic equation, there is another solution for o, but it is negative.
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Notice that E(V*) does not depend on z so that the optimal hedging strategy can be found
by minimizing ECB = E(min{V ¥, R°D*}).

No Government Guarantees

In the case where there are no government guarantees, the interest rate R’ will be set
according to

RD* — Z Pr(st){ R D* if 7(+;8) >0 } (1)

VE(;s) —wL otherwise.
se{ST,sP}

1. Given the rest of its portfolio, if the bank chooses x such that 7(-;s) > 0 for all s, then
R® = R. Given the definition of EC'B we have ECB = RD*.
2. If the bank chooses x such that 7(-; SP) > 0 and 7(+; S?) < 0 then

RD* = (1-q) [V(:;8") — wL] + ¢R*D* (C.2)
and
ECB = (1—-q)VE(-;8") +¢R"D".

It follows from (C.2) that
ECB = RD*+ (1 - q)wL.

3. If the bank chooses x such that 7(-; S7) > 0 and 7(-; SP) < 0 then
RD* = (1—q)R"D* + q [VR(SP) —wl] (C.3)
and
ECB = (1—q)R°D* + qV(-; SP).

It follows from (C.3) that
ECB = RD* + quL.

4. If the bank chooses x such that 7(-;s) < 0 for all s then
RD* = (1—q) [VE(;S") —wL] + ¢ [VF(;; SP) — wL] (C.4)
and
ECB = (1—-q)V*(58") +qV" (")
It follows from (C.4) that
ECB = RD* +wL.

Obviously, the bank minimizes EC'B by choosing x so that it is hedged in all states of
the world. (We will establish that this is feasible below.) Hence

a QI I y* h I
_RS'L M+FSD_RdD ;SL_RD*‘

|4 — oL+
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Now we use the fact that D" = M and M + S'D* = (D" + S’L) to substitute out M and
D*. We obtain

h

)Sl—(5+g}z)1 L [M—Ru—g) %.

(R*— R*+¢

V= F

This means that the equilibrium interest rates, R* and R¢ must satisfy

R — Rd SI Rd _ SI
RO (P08 p g
or
F
Rt = ¢+ ﬁR(l —§) (C.5)
R — Rd+§6+ (%R—1)g:§(3+5). (C.6)
Notice that at these interest rates
a __ pd I Rd _ SI Dh
oL {(R RS+§)S —(6+R§)]L— %—R(l—{) o
1 1 D"
~ (g P |0+ ROL-RO- 9]

The argument in square brackets is always positive since
(6 + REL — R(1 —&)D"/S" = (6 + RE)L — R(EL — D*) = 6L + RD".

Thus, 7% > 0if S = S7, ¥ < 0 if S = SP. Profits from hedging are

Hence the bank can be fully hedged by setting
x = F(6L+ RD")

F[(6 + RE)L — R(1 — £)D"/S"]
= F[(6+ REL — R(1—€)M/SY.
With Government Guarantees
Under guarantees, if there is default when S = S, foreign creditors receive max { V(-; SP)—
wL, RD*}.

1. As before, if the bank chooses = such that 7(;s) > 0 for all s, then R® = R and
ECB = RD".

11



2. As before, if the bank chooses x such that 7(-; S”) > 0 and 7(-; S7) < 0 then
RD* = (1—q) [V%(:;8") —wL] + ¢R"D* (C.7)

and
ECB = (1—q)VE(-;8") +¢R"D".

It follows from (C.7) that
ECB = RD*+ (1 — q)wL.

3. If the bank chooses x such that 7(-; S7) > 0 and 7(-; SP) < 0 then
RD* = (1 —q)R'D* 4 qmax {V"(-;S”) — wL, RD*} (C.8)

Notice that VE(-; SP) < RD*, since otherwise 7(-; S7) > 0 and 7(-; SP) < 0 would imply
VE(; ST > VE(.; 8P) > RD*, and this would imply that the bank was fully-hedged. Hence
(C.8) implies R’ = R and

ECB = (1 —q)RD* + qV(-; SP).
4. If the bank chooses x such that 7(-;s) < 0 for all s then
RD* = (1—gq) [V(:;8") —wL] + gmax {V7(-;S”) —wL, RD*} . (C.9)

This means that either RD* = E(VE)—wL (if VE(-; SP)~wL > RD*) or RD* = VE(.; ST)—
wL (if VE(-; SP) —wL < RD*). In the first case

ECB = E(V?) = RD* + wL.
In the second case,

ECB = E(V") =(1-qV"*(;8") +qVi(;5")
= (1—q@)RD* + (1 — qwL + qVT(-; SP).
These results imply that strategy 3 is dominant whenever it is feasible, because VE(-; SP) <
RD* and ECB < RD*. In addition, EC'B is minimized by minimizing V%(-; SP). This is
achieved by setting = so that VZ(-; SP) = wL, i.e.

In this case, FCB = (1 — q)RD* + qwL and

Vo (R“—R;+£)SIL_6L+(E—§‘Z)D’Z_(1_q)RD*_qu
a __ d I d T h
- [ - aer a1 - S 0 -ga - or| 57

12



So the equilibrium interest rates satisfy

a _ pd I d __ I
WIS _sva-gerrae 9% 0 gu-on
R = £+ (-0 -9R (C.10)
R* = Rd—g+§[5+(1_q)53+qw]
= B gRr+ s+ gl (C.11)

ST
C.1.2. Under the Floating Exchange Rate Regime

In this case there is no uncertainty. We have 1/S; = 1/F;, = 1/(vS;—1). Hedging is irrelevant
as hedging profits are always zero regardless of the hedge position. We also have

a _ d d __ h
T = R—M—(Mw)] L- [R S _Ri-¢ é)—t.
Y t—1
This means that . . ;
w:5+§}g R_ng(l_g)
or
RY = ¢4+9(1-9R (C.12)
R* = R'—¢+7(6+€&R)=~(6+R). (C.13)
C.2. Firms

Firms produce output Ah, using labor, h. At the beginning of each period they enter into
contracts with workers at the real wage rate w, so their wage bill in dollar terms is wh.
Firms borrow d pesos from banks at the net nominal interest rate R* — R? (since banks pay
interest on the deposits of the firms). So the firm’s net liability at the end of the period
from these loans is (R* — R%)d/S. Firms pay workers before they receive interest on their
deposits loans.

C.2.1. Under the Fixed Exchange Rate

To ensure that they have sufficient funds on hand to pay workers wh dollars the firms hedge.
We use z/ to denote the amount of local currency sold forward by the firm. Hedging profits
are x7(1/F —1/5).

The firm’s net dollar profits at the end of the period are

m¢ = Ah —wh — (R* — RY)d/S + z;(1/F — 1/9).

13



Firms maximize E(mf) = Ah —wh — (R* — R%)d/F subject to the constraint that they have
sufficient pesos on hand to pay their wage bill in advance: Swh < d+ Sz; (1/F —1/S), for
all S. The two constraints imply that d = x; = Fwh. So E(r;) = Ah — (1 4+ R* — RY)wh.
The firm’s first order condition for labor is A = (1 + R* — R%)w. Realized profits are given
by m; = Ah(1 — F/S) with E(my) = 0.

C.2.2. Under the Floating Exchange Rate Regime

There is no uncertainty under the float so firms simply set d = Swh, where S'is the value of
the exchange rate firms know will obtain at the end of the period. A firm’s profits are given

by
mp=Ah —wh — (R* — RYd/S = [A — (1+ R* — R"w]h.

The firm’s first order condition for labor is A = (14 R* — R*)w. Realized profits are ; = 0.

C.3. Households
C.3.1. Periods that Follow a Speculative Attack

We let T" denote the time period in which the economy moves to a floating exchange rate
regime. For t > T + 1, the household solves the following dynamic programming problem:

Dh
VF(a, DY) =  max  |loge; + ¢log ?t + BV (ay41, D}y 1)
t

Ct,atJrl,Dth+1

subject to
ar1 = Ray +w; +m — 74 — ¢ — (Df'y — RID})/S;. (C.14)

The first order and envelope conditions are: 1/¢; = 0,

BV (a1, D) = 6, (C.15)
BV (agsa, Dﬁd) =0:/S; (C.16)
Vi (a;, DY) = 0,R (C.17)

where 6, is the Lagrange multiplier on the budget constraint.
Substituting (C.15) into (C.17) and noting that 8 = 1/R, we have §; = 6;,;. This implies
that ¢; = ¢;y1 = ¢ for t > T + 1. Using this fact and substituting (C.18) into (C.16) we

have , .
Dt+1 _ Boc
St St+1/5t - 5R§i+1

,fort > T +1. (C.19)
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C.3.2. The Period in which a Speculative Attack Occurs

In period T" households face the following dynamic programming problem

Dh
VP(ar, D, al) = max Fyﬁ+m%gl+mﬂmmehq
T

cr,ary1,D7,

subject to

Dh. . — R}D} Sr_ 11
ari1 = Rap+wp+mp—7r—cp——t S L ix (1 - §T1> +ah (F—T - S_T) . (C.20)

The first order and envelope conditions are
crt =0 (C.21)

BV (ars1, Dpyy) = Or (
BVy (a1, D) = 01/ St (
VP (ar, Di, o) = ROr (C.24)
V) (ar, Dy, 27) = ¢/Dp + 0r R/ St (
V:))D(aTa D%, I?’) =0r(1/Fr—1/Sr). (

Notice that (C.17) implies that Vi¥(ari1, D}.,) = R/c". Since # = 1/R combining (C.21)
and (C.22) we then obtain c¢r = ¢. >From (C.18) we have Vi (ary1, D} 1) = ¢/Dh i +
R4, /(cFS741). Hence from (C.23) we have

Dgﬂrl _ ﬁ(ch
Sry1 Sria/Sr—BRY,,

(C.27)

To solve for ¢! we iterate on (C.14) and combine it with (C.20) to obtain

-1 - —j -1 = —'D%+1+j B R%HD%H
ar — R ZRJ(CT+j—’LUT+j—7TT+j+TT+j)+R ZRJ S —
ey ey T+j
R7'[x(1 = Sr—1/Sr) + @/(1/Fr — 1/S7)]. (C.28)

where we have imposed lim;_,o, R7a;y; = 0. Using ¢; = ¢F', for t > T, (C.19) and (C.27):

d . R4 Dh
ar = (L+p9)c"/(R—-1) - R ZR_J(U’TH + g — Trey) — R gTT a
§=0
R7[x(1 = Sr-1/Sr) + 24(1/Fr — 1/57)] (C.29)
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C.3.3. Periods in which the Exchange Rate is Fixed

For ¢t < T, households solve the following dynamic programming problem

Vi(a, DI al) = max  {logc, + ¢log(D}/S;) +

Ct,Qt41, Dt+1 xt+1

BI(1 — Q)VI(atHu Df+17 x?—i—l) + qVD(at+1, Df+17 95?+1)]}
subject to
ar1 = Ray +wy +m — 70 — ¢, — (D g — RED!) /Sy + a (1) F, — 1/Sy) . (C.30)
The first order and envelope conditions are
1/c, =0, (C.31)

B — Vi (ar1, DIy, wty) + BaViP (ar, DYy, afyy) = 6, (C.32)
B —q)Vy (arer, Dy wyiy) + 8aVe (aser, Dy, xyy) = 04/ 5 (C.33)
(1 = @)Vi (arr1, Dy 241) + Vs (@, Dy, atyy) = 0 (C.34)
Vi (ar, DY, 2y) = 0,R ( )
Vi (as, Df' ) = ¢/ Dy + 0, R} /Sy (C.36)
Vy'(as, Dy i) = 00 (1/Fy = 1/5,). (C.37)
If we substitute (C.26) and (C.37) into (C.34) we obtain

(1- Q)G{H (1/Ft1+1 1/St1+1) + q9t+1 (1/F£1 1/St+1) = 0. (C.38)

Here F,, SL, and 0}, represent the values taken on by Fy1, Si+1 and 0441 if the exchange
rate remains fixed at ¢ + 1, while F2,, SE | and 6, represent the values taken on by Fj,,
Sii1 and 6,4, if a devaluation occurs at date t + 1. Since Fj; is realized prior to S;.q, it
follows that 1/F2, = 1/F}, = 1/F.y = (1 —q)/S}, + q/SE,. Using this result (C.38)
implies 6, = 0, = 0;41. From (C.21) this implies that the value of ¢;; = 1/8;,, does not
depend on whether a devaluation occurs or not at ¢ + 1.

Notice that (C.24) implies Vi (a¢41, D}y, 2 1) = R/ci+1. Substituting this, (C.31) and
(C.35) into (C.32) we get ¢; = c for all t. Next we substitute (C.25), (C.36), (C.21), (C.31),
and our previous results into (C.33) (noting that R¢ , and D}, are determined at time ¢,
so they cannot depend on the outcome for the exchange rate regime at date ¢ + 1) to get

Db — Boc
1 (1/S, - BRE, Fr)

yfort < T. (C.39)
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C.4. Properties of the Equilibrium
C.4.1. Some Simple Results

To solve for the equilibrium sequences of S; we note that the government uses the money
supply rule M; = M for t < T, and Mr,; = v (Mr — xSr_1) for j > 1. We also have
the equilibrium condition M; = D} for all . Using (C.12), we also have R}, , = R} =
E+y(1=¢&R for t > T. So, from (C.19) and (C.27) we have S; ' = BR%S.Y + BoeM
for t > T. Tterating forward on this equation, using the money supply rule, and imposing
lim; oo BjS;rlj =0,% we obtain S, ; =+9Sr for j > 0, and

St = R(y — BRD)(Mr — xSt-1)/(¢c). (C.40)

Above, we used the notation S’ to denote S; for ¢t < T. We also used S” to denote Sy. So
(C.40) implies that

SP = R(y — BR})(Mr — xS")/(¢0). (C.41)
Then (C.39) implies that ST = [R — R4(1 — q)]/(dc/M* + Rq/SP) where R%is either given
by (C.5) or (C.10) depending on whether or not there are government guarantees. It will
also be convenient below to note that (C.27) can be rewritten as

MP/SP = ¢c/(Ry — R},). (C.42)
We note that in equilibrium

T fort £T

_ D _
mo=q 0 fort=T T+7P fort="T.

{wI fort <T
Wy =
0 fort>T

L fort<T
wt fort>T Tt_{

The firm’s first order condition implies that w; = A/(1 + R — RY). We also have R = R¢
for t < T [given by (C.6) or (C.11)], R* = R for t > T [given by (C.13)], R = R% for
t < T [given by (C.5) or (C.10)] and R = R% for t > T [given by (C.12)]. So

w' = A/(1+ Ry — RY

w’ = A/(1+ R% — R}).

We have h =1 so 7y = A(1 — F/S). Hence

™ = AQ-F/S") = qu—q+qSI/SD
™ = A(l1-F/S7)=(1 Q)Al—q—l—qu/SD'

3This condition is implied by the transversality condition applying to real balances.
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C.4.2. Solving for Consumption

In every period ¢ in which the devaluation has not yet taken place (this will end up corre-
sponding to t < T') the household will set z,; and a;4; consistent with (C.29). That is, we
can rewrite (C.29) as

d ph
Ry, Diy

a1 = (1+p6¢)c/(R—1)— R Z R_j(UJt—i-l—i-j + T4 — Terreg) — R Sii1

=0
R_I[X“' - St/St—l-l) + CU?+1<]./E+1 - 1/St+1)]

where we will substitute in the facts that conditional on a devaluation at t + 1, w1, = w!,
Wipi4j = w! for j > 1,y = 7P, Tip145 = 0for j > 1, 174q = T+71P0, Tit145 = 7 for j > 1,
R, =R{ D} =M Sy =5P 85 =25" and 1/F,;; = 1/F. We then get

-1

. R . i
ap1 = (L+pg)c/(R—1)—R 1wI—R_1wF—R 17TD+R_1T—|—R -
_ RéM! B
R =L — R (1 = $'/87) + 2l (1/F = 1/SP)].

This equation applies for ¢t < T'. Moving the date subscripts back to ¢, it applies for ¢t < T',
and we can solve for z!:

- —Ra, + e —w! — Lwf — 7P+ Lor 7P — % —x(1—=81/8P) (C.43)
A (1/F ~1/5P) |
fort <T.

But, of course, for ¢t < T, the household’s choice of ! (made at ¢t — 1) is also consistent
with (C.30). Using w; = w!, 7y = 7l, 7y = 7, ¢; = ¢, Dﬁrl = Dl = M, R¢ = R4,
S; = STand 1/F = (1 — q)/S' + q/SP for t < T, and substituting (C.43) into (C.30) we
obtain:

1 1 q q
_ R I F I D _
Apt1 1 —q at~|—1_qw +1—qR—1w + 7 +1_q7r
¢ R 4 »p q B+9¢
1+ = )r- S R
( +1—qR—1>T 1—q [+1—qR—1 o
MI q RdMI q SI
RY —1)— L 11— —
( 1 )S[+1_q SD +1_qX< SD)7
for t < T. Noting that the 7! and g7 /(1 — q) terms cancel each other out, we can write
this as
1
a1 = 1—(Rat - Ii), t < T, (C44)
—9q
where
R R 1
K = (1—q+qR7i(1b)c+ (1—q+qﬁ>7+q7D—wI—qﬁwF—

M! RIMT ST
(1—q)(R{— 1)? - éD —qx(1— @)7
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So at any date ¢ with S; = S the household knows that a;,; = (Ra; — k)/(1—q). It also
knows that there is a probability 1 — ¢ that S;;; = ST and that as, o = (Rasy1 — &)/ (1 — q).
But how is a,, determined if, with probability ¢, S;.; = S”? The expression for a,,, should
correspond to our expressions for ar. ;. If we iterate on (C.14) we obtain

r_ (R+¢)y—RH(1+¢) 1
T T R-1Ry-RY) T R-1

ary1 =a (1 —w").

So
Rai 1 — K

1—q +ga® = Ray1 — k + qa”.

Eiao = (1 —q)
Now consider E;a;,3. Notice that
Eiayys = EEi 10043 = Et(Rat-i-Q — K+ C](IF>
= R’y — (1+ R)k + (1+ R)qa”.
Iterating on this expression we obtain

. 1-R"7  1-R"J
EtR_J(I,H_j == R_l <at+l + K —= an) j 2 2

1-R 1-R

If we impose lim; oo B4R 7a1; = 0 we get a; = a’ = (k —qa”)/(R—1) for t <T. But we
also have a! = (Ra! — k)/(1 — q), from (C.44), or a! = k/(R — 1 + ¢). But this, in turn,
means that o/ = af" = ap = k/(R — 1 + q). Furthermore 2 = 2" for t < T, where z" is
obtained by substituting a; = ag into (C.43).

The government’s flow budget constraint for t # T'is fi1 = Rfi+ (M1 — M)/ Si+7i— gi-
For t =T, the government budget constraint is

fre1 = Rfr + (Mg — Mrp) /St — x(1 — Sr—1/Sr) =T+ 10 — gr.

This implies that the government’s lifetime budget constraint at date T is

1 M My
X <1_ o 1) +P+ZR Hgr4j = T1+5) ZR = Tﬂ] - (C.45)

fr=

ST+j

If we combine (C.45) with (C.28) we get

(REy; — DMry, et 1
CT4j + 945 — Wrej — T4 — . S + T —ar 7Sy

o0

ar+fr = Rt { R
J

0

We assume that f; = fo = (g — 7)/(R — 1), for t < T, and that g, = g, Vt. We also use the
facts that ar = ag, ¢; = ¢, Vt, 1/Fp = 1/F = (1 —q)/ST + q/SP, Sy = SP and 2 = 2", as
well as the sequences for w, and 7; given above to obtain

1 1 1 1
ao + fo = R—l(c+g)_R_ [w +mw + 7P F—i—wh(F—@)}
oo [(RE-DHMT 1 (Ry - 1)MP
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Since 7, =7 =9 — (R— 1) fo, and a1 = a; = ay, for t < T, (C.30) implies

1 (11 LM
CZO‘{’fO:ﬁ{C‘i‘g_wI_ﬂ'I_gg (F_§>_(RI_1)? . (047)
We can solve (C.46) and (C.47) for 2" and c:
d D
ﬂ:fd—wF+RH—¢R—DHH%R—DF+Q%—%%ﬂR?—DML—@%gﬁi
(R=1+0q) (5 — 3v) )
and
1
c = (R—1)<a0+f0) g+R_1+q[(R—1)wI+qu q(R—l)F}—F
1 LM! . MP
—— (R~ — 1) 1) 4
i (R DGR - DT b - 0 (.49)

The expressions for SP and S? given above can be rewritten as

¢c  SP
D
ml — gc (C.51)

R — R}(1—q+qST/SP)’
where m! = M'/S’. Notice that our previous assumptions, (C.19) and (C.27) imply that
(C.45) can be rewritten as
R v —

D
Tt RCIR

1
mrde=x+T. (C.52)
D

C.5. Existence of Equilibrium

We need to establish that there exists a ¢ > 0, SD/SI >1,v>1, m' > 0 and values of
R4 > 1 and R4 > 1 such that for ¢ > 0, (C.49), (C.50), (C.51), (C.52) and the equations
defining R% and R¢ hold.

C.5.1. Sustainable Fixed Exchange Rate

In the case of a sustainable fixed exchange rate regime, we assume ¢ = 0 and let SP = S7.
The equations (C.12) and (C.50) become irrelevant. So we have

¢ = (R-1)(ao+ fo) =g +w+ (R' = 1)m

__¢c
M= R_Rd
RY = R—¢R-1)
R* = R+6

w = A/(1+R*—R%.
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The solution for consumption is

o= § _ _ A
This is positive as long as
A
g<(B=Dlao+ o) + 1+6+(R—1)¢
and £ > ¢/(1+ ¢). The solution for real balances is
I_ . ¢Cs
m _ms_ig(R—l) (C.54)

C.5.2. No Government Guarantees

When there are no government guarantees we assume that I' = 77 = 0. We also use the
notation o = S’/SP. The equations defining R¢ and R, (C.5) and (C.12), can be rewritten
as

_1=¢
1—qg+qo
Ry, = &+ (1—EnR.

Rf = ¢+

Substituting these expressions into (C.50)—(C.52) we obtain

I pc 1
m = —————+ C.55
EGR-1o (©5)
I pc
R T+ a1 0] (20
R ¢c
— _ — 1 .
X = O D (©57)
If we substitute (C.57) into (C.55) and then substitute the resulting equation into (C.56) we
obtain
1 R(y-1) 1 1
— _.I_ =
o R-—1 |(wR—-1) R—-14¢(1-o0)

after cancelling the common factor ¢c/¢, and combining terms. This equation has two
solutions for o: one is less than zero, the other is ¢ = 1. Since an equilibrium with speculative
attacks requires ¢ < 1 we conclude that such equilibria do not exist when there are no
government guarantees.
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C.5.3. Government Guarantees

Again, using the notation o = ST/SP, with government guarantees we have

Rf = &+(1-q)(1-&R/(1~q+qo) (C.58)

RL = &+~v(1-€R (C.59)

R = [(1-¢R+06+qu]/(1—q+qo) (C.60)

R% = 4(6+R) (C.61)

I A B A

VS TR R TR0 -gRiotel/d—qtg) OO
o A B A

14+ RY—RY 1+9(6+ER)—¢ (C.63)

Hence (C.50) and (C.51) can be rewritten

I _ pc l

m = 75(1%7_1)0_—1—)( (C.64)

ml = g (C.65)

(R—1)¢(1 —q) +q(R—&o)

To rewrite (C.52) and (C.49) we need an expression for I', the size of the government
bailout of the banking system. If the state S = S? is realized the government repays banks’
foreign creditors I' = RDj, where D7 represents the size of banks’ foreign borrowing under
the fixed exchange rate regime. Recall that banks are subject to the reserve requirement given
n (5.2). Once we note that D' = M, for all t, we can rewrite (5.2) as D} = £LF — (1 —&)m/!,
where L = d’ /ST = Fw! /ST represents the dollar value of banks’ loans to firms under the

fixed exchange rate regime. Hence
I'= RD; = Rl¢Fw' /ST — (1 — &)m]]
We substitute out w! using (C.62) and m! using (C.64)

£A C1-g g
(1-81—qg+qo) +6(1—qR+6+qu o &Ry—1)

P:R[ - (1-@4. (C.66)

An alternative expression is obtained by using (C.65) to substitute out m!:

=R { £A _ (1 —§¢c }
1-8A—-g+go)+{(1-qR+6+qw (R—1)(1 —Q)+Q(R—§U)(é -
Substituting (C.66) and (C.59) into (C.52) and rearranging terms we get |
vy—1 1-¢ oc B REA
R<R—1 o ) Ry =1 0-0U—q+a)+e0—qR+5+qw
x[1—R(1—-¢)]—7" (C.68)
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Substituting (C.62), (C.63), (C.67), (C.58), (C.59), (C.64) and (C.65) into (C.49) we get

(o)1 =& A(y,0)A

1—
R—1+¢q R—1+gq

c=(R—1)(ao+ fo) —g+ (C.69)

where

(R—1)(1 —q+qo — qRY) N q
§l-—gR+6+qw+(1-8(1-q+qo) F(6+ER)+1-¢
B-1+q¢(d-0)](R-1) ¢
Glo) = + =.
RV | T S T
The equations (C.64) and (C.65) can be combined to eliminate m
Together they imply that

I as an unknown.

1 1
(R—1)¢(1—q)+q(R—¢&0) &(Ry—1)o

Equilibrium with Fiscal Reform

pc=x (C.70)

When we consider the case where the government chooses an arbitrary v > 1, and satisfies
its budget constraint by setting 77 appropriately, we take ¢ and 7 as given and look for a
pair (¢, o) that satisfies (C.69) and (C.70). We would then substitute these values of ¢ and
o into (C.68) to determine the necessary fiscal reform 2.

Our strategy for finding a solution involves substituting cout of (C.70) using (C.69). This

leaves us with a single equation in one unknown, o:

Y(oiq) =0 (C.71)

where
W(osq) = 1 B 1 ](R“U@m*tﬁ)—g4—%%8§__z
’ (R—1E(1—q) +q(R—¢€0) &Ry - 1o PECIESE 5
(C.72)

First we solve (C.71) for the case where ¢ = 0. This simplifies (C.71) dramatically
because

LS Rl 1y By R

We note that 1(o;0) has the following properties. For o > 0, it is strictly increasing in o,
since ¥, (0;0) = cs/[(Ry — 1)&0?]; limg_, 1(0,0) = —o00; and at o = 1 we have
R(y—1) cs X

A (T T Wy

1 1 }cs %

Notice that if the condition

Ry-1) ¢es _ Ry—1)
XS Ry "1 &R-1) Ry—-1
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is satisfied,* then these properties imply that (o, 0) = 0 has a unique solution at

mgs R—-1

= < 1.
mg—x Ry—1

g

We also have ¢ = cg, and the solution for 77 is obtained from (C.68):

REA (-1
1 -+ ER+0 Ry—1

For g > 0 we argue that, at least for small ¢ equilibria with ¢ < 1 also exist. We make

™ =x+ +1-— g) Rmyg. (C.73)

this argument using Figure 3, where we have plotted ¢ (o;0)according to the properties
we described above. Since ¥(c;¢q) is uniformly continuous in ¢ and ¢ in a neighborhood
of ¢ = Owe argue that for sufficiently small ¢ > 0, we know that v (o;q) lies within an
arbitrarily small neighborhood of 1(o;0). This implies that for these small values of ¢ an
equilibrium also exists with ¢ < 1. Since the expressions in (C.69) and (C.68) are also
uniformly continuous in ¢, o, 7P and ¢, we can argue, by extension, that the equilibrium
value of ¢ will be near cg and the equilibrium value of 72 will be near the value given in

(C.73).
Equilibrium without Fiscal Reform

Now we consider the case where 7P = 0, and the government must choose v in order to
satisfy its budget constraint. We again take ¢ as given, but now look for a triple (c,o,7)
that satisfies (C.69), (C.70) and (C.68).

Our strategy for finding a solution involves substituting cout of our equations. Again,
we combine (C.70) and (C.69) to obtain the equation

' (v,059) =0 (C.74)

where 1'(v, 0; ¢) corresponds to the expression in (C.72). We also combine (C.69), (C.68)
and 7” = 0 to obtain

¢2(%0'; q) =0
where
_ y—-1 1-¢ ) (R—l)(a0+f0)_g+>\(z70)z:
¢2(%0’;Q) = R<R—1+ - )ﬁ(RV—l) — e R—1+q
R—1iq
X1 = R(1— )] - oA ©75)

(1= -qg+qo)+£(1—q@R+6+qu

We first examine (7, 0;¢) = 0 and ¢*(v,0;q) = 0 under the assumption that ¢ = 0.
When ¢ = 0 the equations ¥ (7, o;q) = 0and ¢*(v, 0; ¢) = 0 reduce to

1 L 1 1 X
w(ﬂ%a—’O)_[(R—1>§_£(R'y—1>0’ CS—E—O (076)

4Notice that this is the same condition we imposed in stating Proposition 4 for the baseline model.
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and

m_pf(r—1 1-¢ ¢ _
¢2(7’0”0>_R(R—1+ pu )£(R7_1>CS—B— (077)

where, using (C.66)

B = x+ lim T
(g,7)—(0,00)

REA
(1= +E&RH+6

+ x[1— R(1=¢)] (C.78)
We plot ¢ (v, ;0) = 0 and (v, 0;0) = 0in Figure 4. This is made easier by solving (C.76)
and (C.77) for  to obtain:

ms[l+ (R—1)/0] — x

o 1)
Y= 7 ( ) (mS _ X)R (0'79)
yo= ,)/2(0_) _ mS[ — (R _Wll)s(__Bg)/o-] — B/R (080)

Y (7y,0;0) = 0 is represented by v = +!(o) which has the following properties: when y <
csd/[E(R —1)] = mg,® v is strictly decreasing in o, limg., y'(c) = 0o, and when o = 1 we

have
Rmg — x

R(ms — x)
V*(7,0;0) = 0 is represented by v = 72(¢) which, when

(1) = > 1.

R(l — §)m5 < B« mg (081)

has the following properties: 2 is strictly increasing in o, limg._, y*(0) = —o0, and when
o =1 we have

ms{l — (R= D)L= = B/R _

1.
ms—B

v (1) =

If v%(1) > (1), then the curves intersect for v > 1 and o < 1. Notice that this is true
whenever

B>x[1-R(1-&]+(1-&Rms
But, using the definition of B, (C.78), we can see that this is equivalent to

€A
1—E4+ER+6

(1 — f)ms >0
or equivalently, that
Dg > 0. (C.82)

where DY is the amount of foreign borrowing by banks in the sustainable fixed exchange
rate regime. Notice that the left-hand inequality in (C.81) is satisfied whenever (C.82) is

® An equivalent assumption is made in the statement of Proposition 3 for the baseline model.
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satisfied. Hence, the analog of Proposition 3 for the extended model would require us to
impose only the following side conditions:

x+ lim T'<mg and Dg>0 (C.83)
(9:7)—(0,00)

These conditions are analogous to our side conditions on Proposition 3.
The solution for ¢ is ¢ = cg, the solution for o is

_IRQU-9+Ums—Rx(1-§-B _ _ RD;

ms — X ms — X

and the solution for ~ is
Rmg —x — RD}

" R(mg—x— RD}%)’
So, for ¢ = 0 we have 0 < 1, v > 1 and ¢ = c¢g. For ¢ > 0 we argue that, at least for
small g equilibria with v > 1 and o < 1 also exist. We make this argument using Figure 4.

Since ' and v?* are uniformly continuous in v and ¢ and ¢ in a neighborhood of ¢ = 0we
argue that for sufficiently small ¢ > 0, we know that ¥'(7,0;q) and 1*(v,0;¢q) lie within
arbitrarily small neighborhoods of 9'(v,c;0) and ¥?*(y,0;0). This implies that for these
small values of ¢ an equilibrium also exists with v > 1 and ¢ < 1. Since the expression in
(C.69) is also uniformly continuous in ¢, o, v and ¢, we can argue, by extension, that the
equilibrium value of ¢ will be near cg.
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FIGURE 1

DIAGRAM FOR PROPOSITION 4

c'(0;9>0)

o(a)

0)

(
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FIGURE 2

DIAGRAM FOR PROPOSITION 3

/ev<yia)

C'(y';a(y))

Clly>y4a))
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Y(o;0)

FIGURE 3

DIAGRAM FOR THE EXTENDED MODEL
Equilibrium with Arbitrary y(Fiscal Reform)

¥(0;0) 7

R(y-1)

(R-D(Ry-1)
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FIGURE 4

DIAGRAM FOR THE EXTENDED MODEL
Equilibrium with No Fiscal Reform

W (y,0;0)=0

Y (y,0;,9>0)=0
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