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A The Baseline Model

A.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,
VP (ay, M) = max |logc, + ¢log i BV (ar1, Myys)
t

ct,at+1,Mi4+1 S,

subject to
a1 = Ray +wy +mp — 7 — ¢p — (M — My) /St (48)

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

BV (aes1, Myi1) = 0, (49)
BVy (a1, Mys1) = 60,/ S, (50)
ViF(ay, M,) = 0,R (51)

Vo (ag, My) = ¢/ M, + 0,/ 5y, (52)

where 6, is the Lagrange multiplier on the budget constraint.
Substituting (49) into (51) and noting that § = 1/R, we have 6; = 6;,,. This implies
that ¢; = ¢;.1 = ¢! for t > T + 1. Using this fact and substituting (52) into (50) we have

My Bect
St+1 St+1/St - ﬁ

In period T households face the following dynamic programming problem

, fort > T +1. (53)

M
VP(ar, My, z}) = max log cr + ¢plog = + BV (ars1, M)
erxPari1,Mri St
subject to
Mrpy — My St 1 1
CLT_H:RGT+U)T+7TT—TT—CT—+S—T+XD<].— ST)—’—:E]%(F_T_S_T)
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As long as Sp > Sr_; the household will want to make Y 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(ap, My, zp) =  max [log cr + ¢log S—T + BV (ars1, Mrsq)
T

cryary1,Mryq

subject to

Mry — M Sr_ 1 1
CLT+1ZRCLT‘I-UJT—HTT—TT—CT—%‘FXG— g 1)+$§’<_—_)- (54)
T T

The first order and envelope conditions are

CT = 0r (55)

BV (arsa, Mriq) = O (56)

BV (aps1, Mri1) = 07/ Sr (57)
ViP(ar, My, 27) = ROr (58)
‘/2D(aT7 MT7 5139?) = ¢/MT + QT/ST (59)
)

VP (ar, My, x%) = 07 (1/Fr — 1/S7). (60

Notice that (51) implies that Vi (ary1, Mr,1) = R/cF. Since 3 = 1/R combining (55) and
(56) we then obtain ¢ = ¢, From (52) we have Vi (ari1, Mpy1) = ¢/Mpyq + 1/(cFSriy).
Hence from (57) we have

MT+1 _ ﬁ¢cF (61)
Sri1 Sry1/Sr— B
To solve for ¢ we iterate on (48) and combine it with (54) to obtain
> M My
Z Herys — wryj — Trag +Trg) + R Z R THJ‘;'] -
j=0 =0 T+j
R [ (l—ST 1/ST)+IT(1/FT—1/ST)] (62)
where we have imposed lim;_,o, R7a;y; = 0. Using ¢, = ¢¥', for t > T, (53) and (61):
ar = (1 + ﬁ(ﬁ)CF/(R - 1) — Rt Z Rij(wT+j + Ty — TT+j) — RilMT/ST -
=0
R_l[X(l - ST—l/ST) + l’?«(l/FT - 1/ST>] (63)

For t < T, households solve the following dynamic programming problem
Viay, My, 2"y = max {log ¢; + ¢log(M,/S;) +
ct,at4+1,Mey1,@yy

Bl(1 = @)V (apr1, Mya, 2 yy) + VP (a1, My, 2]}
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subject to
ary1 = Ray +wy + 1 — 7 — ¢ — (Myyy — M) /S, + 2P (1/F, —1/8S,) . (64)

The first order and envelope conditions are
1/c, =0,

(65)
B = Vi (ae1, Miga, 201) + BV (arsr, My, 2} ) = 6, (66)
B(1 - C])Vzl(atﬂa My, m?+1) + ﬁqu (as1, My, mt+1) 01/ St (67)
(1 = V3 (aryr, Mg, 2740) + ¢V (arpa, Miga, 2f1) = 0 (68)
Vf(at, Mt,xﬁ) =0.R (69)
Vy (ae, My, ) = ¢/ My + 60,/ 5, (70)
Vil (ar, My, z}) = 6, (1/F, = 1/S,). (71)
If we substitute (60) and (71) into (68) we obtain

(1- )QZTH (1/ t+1 1/S{+1> + qet—i—l (1/ t+1 1/S£|—1) =0. (72)

Here F/ ;, SI,, and 07, , represent the values taken on by Fy,1, S;41 and 0y, if the exchange
rate remains fixed at ¢ + 1, while F2,, SE | and 67, represent the values taken on by Fj,;,
Siy11 and 6,1 if a devaluation occurs at date t + 1. Since Fj; is realized prior to S;,1, it
follows that 1/F2, =1/F},, =1/F11 = (1—q)/SL,+¢/SE.,. Using this result (72) implies
071 =011 = 0,41. From (65) and (55) this implies that the value of ¢;11 = 1/6,41 does not
depend on whether a devaluation occurs or not at ¢ + 1.

Notice that (58) implies ViP(at+1, Myy1, 20 ) = R/cry1. Substituting this, (65) and (69)
into (66) we get ¢; = ¢ for all t. Next we substitute (59), (70), (55), (65), and our previous

results into (67) to get
Boc

(3 -frs)

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. From (53) and
(61) we have S; ' = 35 + Bpct MY for t > T. Tterating forward on this equation, using
the money supply rule, and imposing lim;_.o, #’S;;}; = 0,' we obtain Sr.; = 495 for j > 0,
and St = R(y — B)(M! — xSt_1)/¢c. From (73) we have S; = ST for t < T, and Sy = SP
where SP = R(y — B)(M! — xST)/¢c and ST = R[1 — B3(1 — q)]/(¢pc/M* + q/SP). Thus,
given MP = M? — xS!, we have MP/SP = ¢c/(Ry — 1). We have proven the Lemma.

We note that in equilibrium

I fort<T
7 < wt  for
wt:{w fort<T 7'(',5{7TD for f — T Tt:{T fort AT

M = fort <T. (73)

F D _
w' fort>T 0 fortsT T+77 fort="1T.

!This condition is implied by the transversality condition applying to real balances.
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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 miﬂrl and a;y1 so that
(63) holds for t 4+ 1 rather than 7". This implies that for all t < T,

_—Rat—k%c—(wI—FﬁwF)—WD—l—%T%—TD S—é—x(l—g—;)
o (- )

Substituting this into (64) we get a; = (Ra;—1 — k)/(1 —q), t < T, where

(74)

N R (e _ T _ LF>_
K = (1 q+qR 1) +{(R 1+q)R 1+q7'] (w +R_1w

(1= g)n" +qr®] — []gDI X (1 - 5—2)] .

If we use (48) to obtain the household’s lifetime budget constraint at any ¢ > 7' we have
— F h
a; = a" where

F_(R+¢)7_(1+¢)C 1 (T—wF)
 (R—1)(Ry-—1) R—1 ‘

Hence, under the fixed exchange rate regime, once the agent has set a,.1, this implies that
Eai; = R apq+(14+ R+ - -+ RI7%)(qa" —k) for j > 2. If we impose lim;_,o E;R7a;4; =0
we get a; = al = (k —qa®™)/(R— 1) for t < T. Given the law of motion above, this implies
al = a" = a9 = k/(R — 1+ q). Furthermore z" = z" for t < T, where z" is obtained by
substituting a; = ao into (74).

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

fre1 = Rfr + (MT+1 — MT)/ST - X(l - STfl/ST) — I +77 —9r.

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

o0

St_ > - M — Mp,
X <1 — ; 1) + I -+ Z R_] (gT+j — TT_|_j Z T+H§ T+]] . (75)
T j=0 = T+j

fr=R"!

If we combine this with (62) we get

ar + fr =R

0o h . )
Z CT+] + gr+j — W45 — 7TT_|_]) + 1 — Tp (F_T _ S_T)

We assume that f; = fo = (9 —7)/(R — 1), for t < T, and that g, = g, ¥t. We also use the
facts that ap = ag, c; = ¢, Vt, 1/Fp =1/F = (1 —q)/S! + q/SP, Sp = SP and 2% = 2", as
well as the sequences for w; and 7; given above to obtain

- I ¢, D h<1 1)}
_ T N
(c+g)— R |w! + g A +2" (%~ 2P

ao-i-fozR_1
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Since 7y =17 =9 — (R—1)fo, for t <T, (64) implies

-kl (3 )
ao—l—fo—R_l(C—l—g) R—l{w +7m +x 7)) (76)
Combining these two equations we have
1 1
aﬁzPﬁ—wF+RH—(R—UHH{R—Dﬂ/kR—1+@(§r—§ﬁ}, (77)

which is equivalent to (74).
Substituting (77) into (76) and noting that (1 — g)7’ + g7 = 0, we get

c=(R-1)(a+ fo) —g+(R—1+¢) 7" [(R— 1w’ +qu" —g(R-1)T], (78)

which establishes (31). The expressions for S? and S’ given above can be rewritten as

I _ Pc S_D
m = Ry 157 +x (79)
ml = g (80)

R—1+q(1—SI/SDYy’

where m! = M7/ST, and which establishes (39). Notice that our previous assumptions, (53)
and (61) imply that (75) can be rewritten as
R ~-1

D
v

pc=x+1I. (81)

A.2 Proofs of Propositions 3—5

We now establish Propositions 3-5, by solving equations (78)—(81). To prove Proposition
4 we note that we take ¢ and v as given and solve the 4 equations for 4 unknowns: ¢, m?,
ST/SP and tP. To prove Proposition 3 we note that we take g as given and set 72 = 0,
and solve the 4 equations for 4 unknowns: ¢, m’, S7/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?, ST/SP, and +.

Proposition 4. We prove Proposition 4 first as we can take the post-devaluation money
growth rate, v > 1, parametrically. Consider the four equations (78)—(81). Let o = ST/SP.
In the model with guarantees w! = A(1—q+qo)/[(1—q)R+6+qw] and w" = A/[y(R+6)].
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 I'(¢) = 0 for ¢ = 0.
For convenience, we define the function I'(q) = RA/[(1 — ¢)R+ 6§ + qw] for 0 < ¢ < 1, so
that T'(0) = limg._, ['(q). This definition is useful because it equates the function at ¢ = 0 to
its limit as ¢ approaches 0 from above. Le. I'(0) = limg._, I'(q) whereas I'(0) # limq._, I'(q).
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We rewrite (78) as ¢ = c!(o; q) where

4
R—1+4¢q

1—q+qff—quL q
1-¢@R+06+qw ~y(R+6

Moiq) = (R—1)ao + fo) — g+ [<R— ) )] (82)

Combining (80) and (79) we get ¢ = ¢?(o; q), where

0 1 1 -
Pai0) = (/9 | T~ T (53

Given a solution for ¢ and ¢ the required fiscal reform is obtained from (81) as

R ~-1
D— -

¢c. (84)

To show that there is an equilibrium with self-fulfilling attacks, we will demonstrate that
ct(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 ¢*(0; q). It is clear from (82) that ¢l (o;¢q) > 0 for ¢ > 0. We have lim,_¢ ¢'(0;q) = cg,
Vo, where cg is the level of consumption under the sustainable fixed exchange rate regime.

Foro <1
1—q+qo—qR 1 1 1

(1—qR+06+quw “R+o and Y(R+9) “Rto
It follows that c!(o;q) < cg for all ¢ > 0. Furthermore it is straightforward to show that
ca(0;q) <0 for all 0.
The curve in Figure 1 is ¢*(0;q). We note that ¢*(c;q) > 0 only for ¢ > o(q) =
(R—1+¢q)/(Ry—144q). For o > a(q), 2(0;q) < 0, and lim, (g, *(0;¢) = 0o. Also
(L q) = (1) = (x/¢)(R — )(Ry — 1)/[R(y — 1)] > 0. We have

1 1 !

lim *(0;.9) = (X/9) | 57— ~ CET < *(03q)

for 0(0) < a(q) < 0 < 1. We also note that it is straightforward to show that c2(c;¢q) > 0
for o < 1, while ¢2(c;¢) = 0 for o = 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<lis
c'(1;q) > c*(1) > 0. (85)

Since limg._, c*(1, q) = cg, (85) will be satisfied for sufficiently small ¢ as long as cg > ¢*(1)
or, equivalently, as stated in the proposition, if x < R(y — 1)mg/(Ry — 1), where mg =
¢cs/(R — 1) is the level of real balances under the sustainable fixed exchange rate regime.

Notice that since ¢ < ¢g and x < R(y — 1)mg/(Ry — 1), (84) implies that 72 < I['(q) in
equilibrium.



Proposition 3. We rewrite (78)—(81) as ¢ = c'(v, 0; q), where

H0.030) = (R=1)ao )~ 9+ = | (R Dty L] (s0)
0 1 1 -

=030 = (W9 | T T~ T 7

c=c(yq) = %% Rj__ll [x +T(q))- (88)

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,0) given (v;q). We will denote the implied solution for ¢ as C*(vy;q). This
is symmetric to the second part of our proof which examines ¢®(v; ¢). During these two steps
we characterize C! and ¢ using Figure 2. Our proof concludes by showing that there are
pairs (vy;q) with v > 1, and 0 < ¢ < 1, such that C*(v;q) = 3(v; q).

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

It is useful to characterize ¢ and C'. First, we examine their derivatives with respect
to q. Recall, from Proposition 4, that c; < 0, for all 0 < ¢ < 1. Furthermore, cg > 0
for o < 1, while ¢ = 0 for 0 = 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

1

1 —¢2) > 0. We cannot unambiguously sign

use these facts to show that o, = (¢} — ¢;)/(c
Cy = cp+choq = (cicz — cycl) /(2 — cl). Over some range, however, C* must be decreasing
in ¢ because C* = ¢g for ¢ = 0, C*' < ¢g for all ¢ > 0, and C|—o = c;|g—0 < 0.

Second, we characterize the range of ¢ for which o and C! are defined. Recall from the
proof of Proposition 4, that (i) ¢(7, 1; ¢) does not depend on ¢ so we denote it as ¢*(v, 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(v) = 1, or (ii) for all
0 < ¢ < q(y) <1 where q(v) is the value of ¢ for which c!(v,1;q) = ¢*(,1). In the latter
case, when q(7y) < 1, we also have the result that the lowest value of C* for that v is ¢?(v, 1).

Third, we characterize the derivatives of o and C' with respect to . From (86), c# =0

for ¢ = 0 and c,ly < 0 for ¢ > 0. From (87), c% < 0 for all q. Hence, it is not possible to
sign 0, = (¢2 — c)/(c, — ¢2). However, it is possible to sign CJ since C! = ¢! + clo, =

(ches —chc2)/(c5 — c}). This implies C} = 0 for ¢ = 0 and C] < 0 for ¢ > 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

L Bes = (/8 (R=1)
7 Rles = (0/) (R=1)]




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

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

Step 2. Now consider ¢3(y;q). Tt is defined for all 0 < ¢ < 1 and v > 1. From
(88), ci < 0 and cz’ > 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 -
. Reocs — (R—1)[x +1'(0)]

" " Rees— RE- 1) +T0)] 7

We get ¢3(v*;q) = cs[x+T(q)]/[x+T(0)]. This implies ¢3(y*,0) = cs and that ¢3(v*,q) > cs
for all ¢ > 0. For any v < v*, 3(7,q) > cs for all ¢. For any v > v*, ¢3(7,0) < cs.

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 ¢, |40 < 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 ¢3(,0) > C*(y,q(7))-

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

C*(v,1) = c!(y,0(7,1);1). Notice that lim,«., ¢*(7,0) = c¢g. On the other hand,

_ Ry* —1 R—1R—-o0o(v*1)
lim c' 1);1)=cs— A ’
Am (o) =es - A\ g e Y T 1w

< Cg.

This implies that the sufficient condition for an intersection is satisfied, at least, for v suf-
ficiently close to v*. For these 7, 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, v, 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?/S! = 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 (78)—(81). Without guarantees
wl = A(1 —q+qo)/(R+6), w' = A/[y(R+ 6)] and T' = 0. This means (78) becomes

A

C:(R—l)(ao-i—fo)"'(R_1+q)(R+6)

(R—=1)(1—-q+qo)+q/7]—g,  (89)

With 72 = 0, and T = 0, (81) is given by
R ~-1

R—1Ry—-1

oc=x (90)

Notice that (90) combined with (80) and (79) implies

1 oc ¢c
— 1)+ = =
TR R et I vy - e s

(91)

It is easy to verify that for any ¢ > 0, (91) implies o = 1.2

B The Extended Model with Demand Deposits

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

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

_ R*S'L M+ S'D* RdDh+SfL

E R:E bD*
(V) = B(r + B'D") = .

— 6L+

Notice that E(V%) does not depend on x so that the optimal hedging strategy can be found
by minimizing FCB = E(min{V %, R*D*}).

'Results in Obstfeld (1986) suggest that such self-fulfilling attacks are possible.
2Since (91) is a quadratic equation, there is another solution for o, but it is negative.



No Government Guarantees

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

RD* = Se{§SD} PI'(S = 5) { VR(’ S) — wl otherwise. } (92)

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 ECB we have ECB = RD*.
2. If the bank chooses x such that 7(-; S”) > 0 and 7 (+; ST) < 0 then

RD* = (1—q) [VR(S") — wL| + qR*D* (93)
and

ECB = (1—q)VE(;8") + qR"D".
It follows from (93) that
ECB = RD*+ (1 — q)wL.

3. If the bank chooses z such that 7(-; S7) > 0 and 7(-; SP) < 0 then

RD* = (1—q)R'D" +q|V"(;5") - wL| (94)
and

ECB = (1 — q)R°D* + qV®(:; SP).
It follows from (94) that
ECB = RD* + quL.
4. If the bank chooses x such that 7(-;s) < 0 for all s then
RD" = (1—q) [VA(;8") —wL| + ¢ [VE(;5P) = wL] (95)
and
ECB = (1— )V (;8") + qV(;87)
It follows from (95) that
ECB = RD* 4+ 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
_ RS'L M + S'D* D"+ STL

— 6L — R — RD*.
+ 7 R 7 R

Now we use the fact that D" = M and M + SID* = £(D" + S’L) to substitute out M and
D*. We obtain

V

h

—(6+§R)]L— l@—}m—@ %.

(R* — R4+ £)S!

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

RGOS ep W08 p g
or
R = €4 LR1-6) (96)
R — Rd+§5+<§R—1>§:§(R+6). (97)
Notice that at these interest rates
a _ pd gl R —¢) 8T h
b = l<R RS+€) —(6+R§)]L— 7( S> — R(1-Y¢) %
1 1 D"
~ (5- )P @+ ROL-RU-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 = S%, 7l < 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"/ ST]
= F[(6+ REL — R(1—€&)M/SY.

With Government Guarantees

Under guarantees, if there is default when S = SP, foreign creditors receive max {VR(-; SPy—
wL, RD*}.
1. As before, if the bank chooses x such that w(-;s) > 0 for all s, then R® = R and
ECB = RD*.
2. As before, if the bank chooses x such that 7(-; SP) > 0 and 7(-; S7) < 0 then

RD* = (1—q) [VR(;S") = wL| + qR*D" (98)

and
ECB = (1—q)V:(;8") + qR"D".
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It follows from (98) that
ECB =RD*+ (1 — q)wL.

3. If the bank chooses z such that 7(-; S7) > 0 and 7(-; SP) < 0 then
RD* = (1— q)R*D" + qmax {V(;SP) — wL, RD"} (99)

Notice that V(-; SP) < RD*, since otherwise 7(-; S7) > 0 and n(-; SP) < 0 would imply
VE(; STy > VE(.; SP) > RD*, and this would imply that the bank was fully-hedged. Hence
(99) 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-q) [VR(-; STy — wL} + gmax {VR(-; SPY —wL, RD*} . (100)

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(VF)=(1-qVT(;8") +qV(;8")
= (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%(-; S”). This is
achieved by setting = so that VE(-; SP) = wL, i.e.

r=(1-¢)" (% - S—lD)l [(w +6)L — (B R+ 85;5 tE- Rd)Dh} .

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

R Ui R;+ OS'L o w — (1 —q)RD* — quL
_ [® - Rt g)s (B!~ ¢)s" o
— [ = —5—(1—q)§R—qw1L—[T—(l_qxl_f)lﬂﬁ'
So the equilibrium interest rates satisfy
a __ d I d _ 1
(R RF +§)S =6+ (1—q)¥R+quw (it I8 FOS =(1-qg1-9R
or
d F
R = ¢+ g(l-g1-9R (101)
R* = Rd—§+§[5+(1—q)€R+qw]
= L0 gRt6+qu. (102)

S]
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B.1.2 Under the Floating Exchange Rate Regime

In this case there is no uncertainty. We have 1/S; = 1/F; = 1/(7S;_1). Hedging is irrelevant
as hedging profits are always zero regardless of the hedge position. We also have

- Ra_—w—w%m] L= [Rd_g “Ru-o] 2L

Y Si—1

This means that . . ;
w:5+53 R_ng(l_g)

or

R = £+~9(1-9R (103)

R* = R'—&+7(0+ER)=7(6+ R). (104)
B.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.

B.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 —1/95).

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

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

Firms maximize E(m;) = 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+ Szs(1/F —1/5), for
all S. The two constraints imply that d = z; = Fwh. So E(r;) = Ah — (1 4+ R* — R*)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(7¢) = 0.

B.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

7= Ah —wh — (R* — RY)d/S = [A — (1 + R* — R%)w]h.
The firm’s first order condition for labor is A = (14 R* — R%)w. Realized profits are m; = 0.

13



B.3 Households
B.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
VP(a, D)) = max  |loge; + ¢log == + BV (a,01, Dlyy)
ct,at+1,D Sy
subject to
Gt+1:Rat+wt+7Tt—Tt—Ct—(DfH—Rfo)/St. (105)
The first order and envelope conditions are: 1/¢; = 6,
BV (ap41, D) = 6 (106)
BV (aesr, Diyy) = 04/ S (107)
Vi (as, DY) = 6:R (108)
Vi (a, DY) = ¢/ D} + R0,/ S, (109)

where 6, is the Lagrange multiplier on the budget constraint.
Substituting (106) into (108) and noting that § = 1/R, we have 6; = 6,,,. This implies
that ¢; = ¢;.1 = cf for t > T + 1. Using this fact and substituting (109) into (107) we have

D?lrl . ﬁ¢CF

= , for t > T + 1. 110
Siy1 S /St — BRE, o

B.3.2 The Period in which a Speculative Attack Occurs

In period T" households face the following dynamic programming problem

Dh
VP(ap, Dy, o) = max [log er+ ¢log ZL + BV (ary1, DM]

CT,(IT+17D§L~+1 ST

subject to

DL, | — RADh Sr_ 1 1
ary1 = Rar+wr+7mr—Tr—cr— THS L T—i—X(l— ; 1)—1—%} (F__S_) (111)
T T T T

The first order and envelope conditions are

cpt = 0Or (112)

BV (ar4, Do) = 07 (113)
BV (ars1, Diyy) = 0/ St (114)
VP (ar, D}, o) = Rr (115)
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Vi’ (ar, Dy, ') = ¢/ Dy + 00 R}/ St (116)
ViP(ap, Dt xl) = 07 (1/Fp —1/S7) . (117)
)

Notice that (108) implies that Vi¥(ari1,D%.,) = R/cF. Since 3 = 1/R combining (112
and (113) we then obtain ¢y = ¢*. >From (109) we have Vi (ari1, D}, y) = ¢/Dh +
R4, /(cFS41). Hence from (114) we have

D’?H _ ﬂ¢CF
Sry1 Sry1/Sr— BRE,,

(118)

To solve for ¢ we iterate on (105) and combine it with (111) to obtain

h d h
DT+1+j B RT+jDT+j N

00 o0

ar = R 'Y R (crj —wryy — Tray +Trgy) + RV R
=0
n

§=0 51+

"Ix(1 = Sp_1/Sr) + 2 (1/Fr — 1/57)]. (119)

where we have imposed lim;_,o, R7a;y; = 0. Using ¢, = ¢¥', for t > T, (110) and (118):

X i R4 Dh
ar = (L+8¢)c"/(R—1) = R} R (wryj + 7y — Trag) — R g T
Jj=0 T
R7'X(1 — Sr1/Sr) + #4(1/Pr — 1/57)] (120)

B.3.3 Periods in which the Exchange Rate is Fixed

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

Vi(a, DI 2l) = max  {logc, + ¢log(Dl'/S;) +
Ct»atﬂ»Dﬁlvxfﬂ
Bl(1 - Q)Vl<at+17 D{L+17 x?+1) + qu(at+17 D?+17 x?ﬂ)]}
subject to
a1 = Rat + Wt + T — T¢ — Ct — (D?Jrl — RfD?)/St + .T? (1/F1t — 1/St) . (121)
The first order and envelope conditions are

1/¢; = 0, (122)

B = Vi (a1, D£L+17 $?+1) + gV (app, D?+1> x?—&-l) = 0 (123)
B = q)Vy (ae1, Dy, o) + B9V (arsa, DRy, afy) = 01/Se (124)
(1—- Q)Vg[(at% D1?+17 3U?+1) + QV?,D(atJrl, Df“, 33?+1) =0 (125)
Vi'(as, D, 2}) = 0:R (126)

Vi (ar, D}, ) = ¢/ Dy + 6, R/ S, (127)
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Vi(a, DI at) = 60, (1/F, — 1/8S,). (128)
If we substitute (117) and (128) into (125) we obtain

(1— )0, (1/F\y = 1/SL) + 907 (1/FR, = 1/SP,) = 0. (129)

Here FtIH, Stl 41 and 0{ 41 represent the values taken on by Fi 1, S;11 and 6, if the exchange
rate remains fixed at ¢ + 1, while F2,, SE | and 6, represent the values taken on by Fj,;,
Sii1 and 6, if a devaluation occurs at date t 4+ 1. Since Fj; is realized prior to S;.1, it
follows that 1/FR, = 1/FL, = 1/F1 = (1 — q)/SL, + ¢q/SE,. Using this result (129)
implies 0, = 01, = 0;,. From (112) this implies that the value of ¢;1; = 1/6,,; does not
depend on whether a devaluation occurs or not at ¢ + 1.

Notice that (115) implies V;®(ai1, DIy, 2 1) = R/ci41. Substituting this, (122) and
(126) into (123) we get ¢; = c for all t. Next we substitute (116), (127), (112), (122), and
our previous results into (124) (noting that Rf,; and D!, are determined at time ¢, so they
cannot depend on the outcome for the exchange rate regime at date t + 1) to get

D:LH = Bgc
(1/S: = BRE 1/ Fir)

yfort < T. (130)

B.4 Properties of the Equilibrium
B.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 Mz, ; = v/(Mgy — xSr_1) for j > 1. We also have the
equilibrium condition M; = D} for all t. Using (103), we also have RY,; = R}, = {4+v(1-¢)R
for t > T. So, from (110) and (118) we have S; ' = BRLS;Y + BdeM Y for t > T. Tterating
forward on this equation, using the money supply rule, and imposing lim;_, Iod Stjrlj =0}
we obtain Sry; = /Sy for 7 > 0, and

St = R(y — ﬁRdeMT — XSr-1)/(¢c). (131)
Above, we used the notation S’ to denote S; for t < T. We also used S” to denote Sy. So
(131) implies that

SP = R(y — BRp)(Mr — xS")/ (o). (132)
Then (130) implies that S? = [R — R¢(1 — q)]/(¢c/M! + Rlq/SP) where R4is either given
by (96) or (101) depending on whether or not there are government guarantees. It will also
be convenient below to note that (118) can be rewritten as

MP /8P = ¢c/(Ry — Rp). (133)

3This condition is implied by the transversality condition applying to real balances.
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We note that in equilibrium

I fort<T
I < 7wl for
B TR b i R T
0 fort>T T -

The firm’s first order condition implies that w; = A/(1 + R — RY). We also have Ry = R¢
for t < T [given by (97) or (102)], R = RS, for t > T [given by (104)], R* = R% for t < T
[given by (96) or (101)] and R¢ = R4, for t > T [given by (103)]. So

w' = A/(1+ R} — RY)
w” = A/(1+ R% — R}).
We have h =1 so 7y = A(1 — F/S). Hence

1-—S81/8P
1—q+¢qST/SP

1—S81/8P
1—q+qSt/SP’

= Al -F/S") =—qA

™ = A1-F/SP)=(1-¢)A

B.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;; consistent with (120). That is, we
can rewrite (120) as

d Dh
L REG DY

a1 = (1+6¢)c/(R—1) = Ry R (wiapj + gy — Teaaey) — R S
t+1

J=0

R7Mx(1 = 8¢/Spa1) + a1 (1/ Fron — 1/811))]

where we will substitute in the facts that conditional on a devaluation at t + 1, w1, = w!,
Wiy =wh for j > 1, mpyy =72 1y =0for j > 1, 7y =7+72, 7410y =7 for j > 1,
Ri.  =R{, Dr, =M S1=5P 5 =25 and 1/F,;; = 1/F. We then get

-1

a1 = (14 P)c/(R—1) - R 'w' - R_le—R’1WD+ R_1T+R’1 b
G ReMT b .
R =5 = R [(1 = §7/8%) + iy, (1/F = 1/87)].

This equation applies for ¢t < T'. Moving the date subscripts back to ¢, it applies for ¢t < T',
and we can solve for z7:

~Ray+ B —wl — gt~y P M1 5tsP)
(1/F —1/8P)

ol = (134)

fort <T.
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But, of course, for t < T, the household’s choice of z! (made at ¢ — 1) is also consistent

with (121). Using w; = w!, my =n!, 7, =7, ¢, = ¢, D}y = D} = M, R} = R¢, S, = STand

1/F=(1-q)/S"+q/SP for t < T, and substituting (134) into (121) we obtain:

1 1 q 1 q
_ R I F I D
aiy1 —1—q at+1_qw +1—qR—1w +m —|—1_q7r
q R D q R+¢
14— 7 — 14+ —F—=
<+1—qR—1>T l—qT l+1—qR—1 *
MI q RdMI q SI
R —1)— L 12
(I )SI +1 q SD +1_qX( SD)a

for t < T. Noting that the 7/ and ¢ /(1 — q) terms cancel each other out, we can write
this as

1
Ay = 1—_q(RGt — /‘i), t < T, (135)
where
K = (1—q+q];i(1b>c+<1—q+qR_1>7'+q7'D—wI—qﬁwF—
M RIM! St

(1= a)(Rf == —a—sp— — ax(1 — 5p),

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 a2 = (Raz1 — k)/(1 — q).
But how is a,,» determined if, with probability ¢, S;.1 = SP? The expression for a,,» should
correspond to our expressions for ar, ;. If we iterate on (105) we obtain

r_ (R+¢)y— RH(1+9) 1 F)

= =R -k TR-1C

So

Raiy 1 — K

1 + qaf = Razy1 — Kk + qa®’.

Eiays = (1 —q)

Now consider E;a; 3. Notice that

Bz = EiEiaai3 = Ei(Rags — k+ qa®)
= Ra;y1 — (1+ R)k+ (14 R)qa”.
Iterating on this expression we obtain

. 1-R“J  1- R
EtR_]CLH_j = R_l (at+1 + K — QCLF> ] Z 2

1-R 1-R

If we impose lim; o ;R 7a;,; = 0 we get a; = a’ = (k — ga”) /(R — 1) for t < T. But we
also have a! = (Ra’ —k)/(1—q), from (135), or ' = /(R —1+¢). But this, in turn, means
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that a! = a’ = ap = /(R — 1 + q). Furthermore z! = 2" for t < T, where z" is obtained

by substituting a; = ag into (134).
The government’s flow budget constraint for ¢t # T'is fi11 = Rfi+ (M1 — M)/ Si+71— -
For t =T, the government budget constraint is

fre1 = Rfr + (Mry1 — Mr)/Sr — x(1 — Sr—1/S7) = '+ 70 — gr.

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

1 St & e > M — My,
fr=51|x (1 - 1) + T+ R (gray — Treg) = DRI — Tﬂ] . (136)
T =0 =0 T+j
If we combine (136) with (119) we get
o B s — DMpy; 11
artfr=R" {Z R [CT+j t 9rvj — Wy — Ty — (R”]S ) Tﬂ] +T — a2k (F_ - S_>
j=0 T+j T T

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

R -
Since 7y =7 =g — (R — 1) fo, and a;11 = a; = ag, for t < T, (121) implies
ao—l-fo:%{c—l-g—wl—ﬂl—xh(%—%)—(R?—l)]\;—;}. (138)
We can solve (137) and (138) for 2" and c:
' w R (R eP 4 (R0 (- B (R -y - P
(R—1+9q) (& —3) ’
(139)
and
¢ = (R—D(ao+fo)—g+ R—ll—l—q (B D' 1 qu” — (R~ 1] +
(R DGR - DA 4 g(r - 1)]‘;—51 . (140)
The expressions for S and S? given above can be rewritten as
ml = %CR%?—LI) +x (141)
m! = b (142)

R—R¥(1—q+qST/SPY’
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where m! = M?!/S!. Notice that our previous assumptions, (110) and (118) imply that (136)
can be rewritten as

R _
R—1Ry—

1
P+ —¢c=x+1T. (143)
Rp

B.5 Existence of Equilibrium

We need to establish that there exists a ¢ > 0, SP/ST > 1, v > 1, m! > 0 and values of
R%L > 1 and R4 > 1 such that for ¢ > 0, (140), (141), (142), (143) and the equations defining
R% and R¢ hold.

B.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 (103) and (141) become irrelevant. So we have

¢ = (R=1(ao+ fo) —g+w+ (R'—1)m

m = —¢C
 R-Rd

RY = R—¢R-1)

R* = R+6

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

§ A

R Sy P (R—l)(a0+f0)—g+1+5+(R_1)£ : (144)
This is positive as long as
A
9 < (R—1)(ao+ fo) + 16+ (R-D¢
and £ > ¢/(1 4 ¢). The solution for real balances is
Cs
m! =mg = % (145)

B.5.2 No Government Guarantees

When there are no government guarantees we assume that I' = 72 = 0. We also use the
notation o = ST/SP. The equations defining R¢ and R%, (96) and (103), can be rewritten
as

1-¢
1—qg+qo
Rf = &+(1-EnR

Rf = &+
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Substituting these expressions into (141)—(143) we obtain

m! = %%ﬁtx (146)
I _ pc
N ) )

R oc

If we substitute (148) into (146) and then substitute the resulting equation into (147) we

obtain LR . . .
l‘ = )h -

a+ R—1 |(yR—-1) R—-1+4q(1—-0)

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.

B.5.3 Government Guarantees

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

Rf = &+(1-q)(1-&R/(1—q+qo) (149)
R, = £+7(1-¢R (150)
R} = [1-q¢)R+06+quw]/(1—q+qo) (151)
Rf = 4(6+R) (152)
w = A _ A (153)
1+ Rt =R} 1-&+[E(1-q@R+0+qu]/(1—q+qo)
ro_ A _ A (154)
1+Ry— Ry 1+~(6+&R)—¢
Hence (141) and (142) can be rewritten
ol - 9 1
fF Do X (155)
m! = ge (156)

(R—1)¢(1—-q) +q(R—&o)

To rewrite (143) and (140) 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' = RD7, 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 in (44).
Once we note that D = M, for all ¢, we can rewrite (44) as Di = LI — (1 — &)m!, where
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L' = d'/ST = Fw!/ST represents the dollar value of banks’ loans to firms under the fixed
exchange rate regime. Hence

I' = RD; = R[¢Fw' /ST — (1 — &)m]
We substitute out w! using (153) and m! using (155)

Z _1-¢ gc
(1= -qg+q)+{(1—gR+6+qw o E(Ry—1)

PZR[ —(1—@)4. (157)

An alternative expression is obtained by using (156) to substitute out m!:

£A B (1—E&)¢c
1-8(1—-q+qo)+E1-q)R+6+qw (R—1)§(1—q)+q(R—Eo)

F:R[ ] (158)

Substituting (157) and (150) into (143) and rearranging terms we get

y—1 1-¢ b B REA
R<R—1+ o )f(R’Y—l) T 000 -g+aq)+€0-qR+5+qw
x[1 =R =& -7° (159)

Substituting (153), (154), (158), (149), (150), (155) and (156) into (140) we get

where
B (R—1)(1—q+qo — qR¢) g
M0 = R 6t t (-8 -ata0) G TER 1 ¢
o) = [R—1+4¢(1-0)](R-1) ¢

(R-1)&(1—q)+qR—¢€0) ' &

The equations (155) and (156) can be combined to eliminate m’ as an unknown. Together
they imply that

1 1
(R—1)¢(1—q)+q(R—¢E0) &(Ry—1)o

Equilibrium with Fiscal Reform

pc = x (161)

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 ~ as given and look for a
pair (¢, o) that satisfies (160) and (161). We would then substitute these values of ¢ and o

into (159) to determine the necessary fiscal reform 72.
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Our strategy for finding a solution involves substituting cout of (161) using (160). This
leaves us with a single equation in one unknown, o:

Y(o3q) =0 (162)
where

W(oiq) = 1 B 1 (R—l)(aovao)—gnL%_K
’ (R-1)E(1—q) +q(R—¢€0) &Ry - 1o R GIEE 5
(163)
First we solve (162) for the case where ¢ = 0. This simplifies (162) dramatically because

1 1 cs X

Y(o;0) = — ] S _A

S [T e

We note that 1(o;0) has the following properties. For ¢ > 0, it is strictly increasing in o,
since v, (0;0) = cg/[(Ry — 1)£0?]; limg._, 1(0,0) = —o0; and at o = 1 we have
Riy-1 e X

LAl ) 1§ VR W

Notice that if the condition

Riy=1) ¢es _ Riy—-1)
Ry—1¢&R—-1) Ry—1°

is satisfied,® then these properties imply that (o, 0) = 0 has a unique solution at

R—-1
o= ms < 1.
ms — x Ry —1

We also have ¢ = cg, and the solution for 7 is obtained from (159):

REA v—1
D _ —
T XY I et iR+ <R7—1

+1—§>ng (164)

For ¢ > 0 we argue that, at least for small ¢ equilibria with o < 1 also exist. We make
this argument using Figure 3, where we have plotted v (o;0)according to the properties
we described above. Since 1(0;q) is uniformly continuous in o and ¢ in a neighborhood of
q = 0 we argue that for sufficiently small ¢ > 0, we know that 1(c7; q) lies within an arbitrarily
small neighborhood of 1¢(c;0). This implies that for these small values of ¢ an equilibrium
also exists with o < 1. Since the expressions in (160) and (159) 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 (164).

Equilibrium without Fiscal Reform

4Notice that this is the same condition we imposed in stating Proposition 4 for the baseline model.
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Now we consider the case where 7° = 0, and the government must choose ~ in order to
satisfy its budget constraint. We again take ¢ as given, but now look for a triple (¢, o,7)
that satisfies (160), (161) and (159).

Our strategy for finding a solution involves substituting cout of our equations. Again,
we combine (161) and (160) to obtain the equation

P'(y,079) =0 (165)

where ' (7, o; q) corresponds to the expression in (163). We also combine (160), (159) and
7P =0 to obtain

W (y,0:9) =0
where
1 1—¢ 6 (R—1)(ap+ fo) — g+ oA
W (v,07q) = R<7 + ) = < -
R—-1" o J&Ry—1) 1— it
X(1- R(1—¢) - fed (166)

(1-81—-q+qo)+{(1—q@R+6+quw

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

0 — 1 1 X _
and | 1-¢ 5
) — T - _p_
@/}2(7,0,0)—R<R_1+ . >§(R7_1)c5 B = (168)
where, using (157)
Bo= Xt oM
REA
- : A1 - R(1—¢)] (169)

(1—§)+§R+5jL

We plot ' (v, 0;0) = 0 and ¢*(7, ¢;0) = 0in Figure 4. This is made easier by solving (167)
and (168) for v to obtain:

— Al _ms[l+(R—1)/a] —x
. (£ 170
N = ,y2(0_>:m5[ _(R_l)( —f)/O]—B/R (171)

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

have
Rmg — x

R(ms — x)

> An equivalent assumption is made in the statement of Proposition 3 for the baseline model.

(1) = > 1.
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Y*(y,0;0) = 0 is represented by v = v%(¢) which, when
R(l — §)ms < B< mg (172)

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

msll = (R=1)(1 =] - B/R

1.
mS—B

7 (1) =

If v2(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, (169), we can see that this is equivalent to

€A
1-§+ER+06

—(1—§)m5>0

or equivalently, that

D > 0. (173)
where D% is the amount of foreign borrowing by banks in the sustainable fixed exchange rate
regime. Notice that the left-hand inequality in (172) is satisfied whenever (173) is 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 (174)
(¢:7)—(0,00)

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

_[RO-9+Ums—RX1-§-B _  RDj

ms —X ms — X

and the solution for ~ is
. ng — X — RD;
~ R(ms —x — RD3)’

So, for ¢ = 0 we have 0 < 1, v > 1 and ¢ = ¢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 ¢ = 0 we
argue that for sufficiently small ¢ > 0, we know that ' (v, 0;¢) and ¥?*(v,0;q) lie within
arbitrarily small neighborhoods of 1'(v,;0) and 9*(v,0;0). This implies that for these
small values of ¢ an equilibrium also exists with v > 1 and ¢ < 1. Since the expression in

(160) 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
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FIGURE 2

DIAGRAM FOR PROPOSITION 3
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FIGURE 3

DIAGRAM FOR THE EXTENDED MODEL
Equilibrium with Arbitrary y(Fiscal Reform)
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FIGURE 4

DIAGRAM FOR THE EXTENDED MODEL
Equilibrium with No Fiscal Reform
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