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replenish its stock of foreign exchange reserve throogh a once-off open
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to the increase in the interest cost of servicing the debt} the
consequences are as follows. In a deterministic wodel, the timing of
the speculative attack is brought forward {delayed) if the borrowing
takes place long before {(close to} the date at which without borrowing
the collapse would have occurred. The magnitude of the attack {the
final loss of reserves) always increases because of borrowing. In a
stochastic model, borrowing reduces the probability of an early collapse
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i. Introduction

The purpose of this paper 1is io extend the recent literature on
coliapsing wenaged exchange rate regiwes by allowing explicitly for the
governwent budget constraint and especially for the interest cost of
servicing the public debt. The seminal paper of Salant amnd Herdderson
{1978] analysed the implications of govermment attempts to peg the price
of gold or to defend a price ceiling by ranaging a stockpile; it
demonstrated the inevitabiiity of an eventual speculative attack and of
the coliapse of such schemes. HKrugmen [1975] provided the first
appiication of this anaiytical approach to the wacroeconomic problem of
defending a fixed exchange rate parity. Since then there have been many
other, mainiy theoretical, studies of the viability of a variety of
managed exchange rate regimes and of the natwe and likelihood of
speculative attacks. [See e.g. Flood and Garber [1983, 19B4a, bj,
Obstfeld [1984a, b, c}, Comnlly and Taylor [1984] and Dornbusch
{1984]). Related relevant theoretical work on speculative attacks,
runs, etc. can be found in Salant [1983] which analyses price
stabilization schemes and Diawond and Dvbuvig [1983] vhich deals with
bank runs. Ewpirical work in this tradition is still reilatively scarce,
but notabie examples are Cumby and van Wi jnbergen |1983], Grilli [ 1384,
1986bf, Coilins [1984] and Garber and Grilli [1986].

The existing literature almost invariably treats domestic credit
expansion ijdce} as the exogenous govermeent controil and fundamental
forcing variable driving the sipck of reserves and/or the exchange rate.

{One notable exception is Cuwby and van Wijnbergen [1983]}. This paper



"goes behind” doe and considers separately the primary {non-interest)
government deficit, the interest cost of servicing the public debt and
the net isswes of interest-bearing government debt. By doing this, the
ptherwise implicit fiscal and financial aspects of decisions to alter
the level andsor the rate of growth of the stock of domestic credit are
brought out explicitly. While this is a worthuhile exercise in its own
right, it is especially useful when, as in Garber and Grilli [1986] and
Grilli {1986b], the consequences for the likelihood and timing of a
speculative attack on the exchange rate of a government decision to
borrow {internationalily) to augment its stock of reserves is analysed.
In Sections 2} and 3) 1 analyse the consequences of a decision by
the government to replenish its stock of foreign exchange reserves
through a once-off, stock-shift open werket sale of bonds. Without a
fundamental fiscal correction {i.e. a decision to cut the primary
deficit by an anmount egual to the increase in the interest cost of
servicing the debt}, the consequences of this decision to borrow for the
timing amd magnitude of the speculative attack that causes the colilapse
of the fixed exchange rate reginme are as follows. In the deterministic,
contimwus time model of Section 2§, the timing of the speculative
attack is brought forward if the borrowing takes place sufficienily long
before the date at which the coliapse would have pocowred absent the
bhorrowing. It is delayed if the borrowing takes pisce sufficiently
clpse to the collapse date without borrowing. The wagnitude of the
attack (weaswred by the size of the final stock-shift reduction in the

stock of reserves to their critical level} ailways increases as a result



of the borrowing. In the stochastic discrete time model of Section 3},
the probability of collapse k periods or iess after the borrowing falls
for smell k and increases for large k. #£As in the deterministic case
this reflects the fact that, because of the interest cost of serwvicing
the newly incurred debt, an act of borrowing reduces the level of the
stock of domestic credit {increases the level of the stock of reserves)
but also increases the rate of dowestic credit expansion {increases the
rate at which the stock of reserves declinesj. Finally, under mild
conditions, the expected length of the time interval wntil the coliapse

is increased by an act of borrowing.

2. Gowvernment Borrowing and the Timing and Magnitude of Speculative
Attachks; The Continuous Tiwe Deterministic Case.

The simple continuous time deterministic small cowmtry open econonw

model is given in equations 1) to 4}
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M is the nominal stock of non-interest-bearing donestic
high-powered money, i the domestic nominal interest rate, y dowmestic
real output, P the domestic price level, F* the foreign price level, &5
the spot nominal exchange rate, i* the foreign nominal interest rate, E*
the stock of government debt, Rﬂ the stock of official foreign exchange
reserves ard 4 the nominal primery, i.e. net of interest on the public
debt, deficit.

P*, i* and v are erogenous. There is a single traded good and
strict purchasing power parity (P.P.P.) holds {equation 2}. There is a
perfect international financial market with risk-neutral specuiators.
The donestic nominal inferest rate is therefore given by the uwncovered
interest parity condition {3}. Et denotes the expectation operator
conditional on information available at time t. (4) denotes the open
economy consolidated government sector budget identity. A1l government
borrowing is assumed to be denominated in foreign cwrency. This is for
convenience only. The paper is not concerned with the use of
{unexpected) devaluation as a means of reducing the real value of the
authorities’ interest-bearing debt. For that isswe the cwrency
depomination of the debt is of cowse crocial. Issues of political or
spvereliqgn risk are alse igmored. A is the current valve of public
sector “exhaustive” spending on goods and services minus tanes net of
transfers, excluding interesi on the debt, i*SE*,

Using the wonetary avthorityts balance sheet identity we can

reinterpret {4) as the familiar condition that the government deficit

W% . ) . . . :
A+ 1 BB is financed by borrowing 5B or dowestic credit expansion D,



A crucial assunption is that the interest rate paid on governwent
debt, i¥ } o, erceeds the interest rate on international reserves ri.
Given that asswwption, the fuwther assumption wade in this paper that r#
= o, only serves to sinplify the algebra. If the two interest rates
vere equal, there would, even in an only minimally rational world, never
be any foreign exchange crises {or liquidity crises} which were not alsc
governwent solvency crises. The soluvency constraint of the governwent
is given in equation 5). It is obtained by integrating the government
budget identity forvard in tiwve and isposing a "no Ponsi gawe”
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transversality condition.
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Equation 51 states that the vaioe of the governmeni’s net
non-monetary debt should not exceed the present veiuve of fulure expected

privery surpluses -A{wv}, plus the present value of futire expected

seigniorage revenue M{v} wminus the present value of the expected futwe

. £ R ¥*

*' e P | &) n
{viR {vj. Clearly if i1 =r ,

. w, L #
cost of holding reserves {i {v}j-r {v};

[4x]

the opportunity cost of holding reserves is @ero. /& successful open
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market sale by the governwent {equal increases in B {t} and R {t}} which
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for all v : t})" will not, in that case, affect the solvency of the

: n * : - . A*-,
govermwent; the r.h.s. of {3 is waffected by it. If, however, i 7’

LA . , S 5 n - Lz
r , then borrowing to replenish the stock of reserves will worsen the

-

governwent’s solvency position. If {3) holds with strict eguality, then

glther futwre primary surpluses must be raised, or futwe seignicrage
P Loa - . Ly e iy K *
revenue wuast be bocsted In order to avoid insolwvency. With i = r , any
. - -, ) kel 7'1* . - . LI
sensible govermnent would raise both B and R to arbitrarily high
levels, thus eliminating the risk of ruming out of reserves, without
7 3*

Y

this in any way affecting their solvency. i J r is therefore a
necessary comdition for there to be 2 reserve problem separate from a
L, ¥ #* L. o
solvency problew. With i = ¢, debt repudiation or default would
~ . - = P v, s .*,, -
accowpany any foreign exchange cirisis. The asswption that 1} ¢ is

s

historically appropriate for the gold standard regine analysed by Garber
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and Grilli [1985] and Grilli [1986b}. In a sterling—deilar world, with
a fixed dc;llar price of gold and a fixed sterling price of goid, r‘* =0
while sterling and dollar short nominal interest rates were positive.
Where wodern financial developments have greatly reduced or even
eliminated the financial opportunity cost of holding reserves,; the
analysis of this paper has to be qualified, since in the limit as r*
goes to i* foreign exchange crisis is merely one manifestation of a
splvency crisis,

§= When

;
3
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Initially the economy is on a finxed exchang with §
the stock of reserves falls below a threshold level B the authorities
stop defending the exchange rate and a free float of indefinite dwration
ensues. (ther scenarios have been analysed {e.g. by Obstfeld {1984bj}
but for owr purposes the simplest case suffices. The thresheold level is
set equal to zern. Following the now familiar arguent that efficient
financial markets rule out anticipated fuwiure discrete or discontimwus
changes in the level of the exchange rate, we can calculate the date
t = t at which the fixed exchange rate regime collapses and a free float
begins, from the boundary condition that at t the eschange rate that
would prevail if the exchange rate collapsed and floated at t, §(¥;.
ecquals the fired exchange rate 5. The example is chosen such that
reserves are lost continuously and a collapse in finite time is certain.
Grilli [1986a] analyses a more symretric smll country wodel for wvhich
in addition to the lower bound on reserves {which when crossed compelis a
float or a devaluation} there also is an wpper bound {vhich when crossed

compels a float or a revaluation). In a tw-country wodel the same
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resulis couid be pbtained with each national authority establishing a
lower bound for its stock of reserwves.

In the example, vhen the fixed exchange rate regime collapses, the
expected proportional rate of exchange rate depreciation becomes
positive., The dowestic nominal interest rate therefore increases
discretely at t and there is a discrete ["stock-shift”] reduction in the
demend for real money balances. With S{E} given at 5 {because of the
required continuity of the exchange rate} the reduction in the real
money stock is brought about by a reduction in the nominal money stochk.
The stock-shift reduction in the money stock 5M{t} is brought about by a
specuiative attack at t in which the stock of reserves undergoes a
stock-shift reduction to its critical lewvel. The total stochk of
dowestic claims on the rest of the world cannot of course change at a
point in time {barring repudiation}. The stock-shift loss of reserves
by the authorities is therefore matched by domestiic private agents
acguiring interest-bearing claims on the rest of the world.

The literatuwre has traditionally treated domestic credit expansion

é as the fundawental {exogenous; forcing variable. WUhile there is
nothing logically wong with such a specification, it suppresses amd
therefore tends to cobscure the fiscal and debt managewent aspects of
exchange rate regimeg viability and breakdown. The iwportance of this
issue is greatesi when the policy svent wider consideration is & wajor
fimancial ocperation of the govermwent. fn exasple of such an event is
contained in two stimlating papers by Garber and Grilli [1986] and

Grilli [1986b] on the Belwont-Morgan Synedicate bond issue and its role



in defending the gold standard in i8%3. Sriefly their arguwent is that
vhen the U.5. Treaswry borrowsd abroad through the Svndiéate io
replenish its stock of gold reserves, this act of borrowing increased
the wiability of the gold standard in the sense that it reduced
miformiy the probability of collapse after the loan wes secured,
conpared to what would have been the case without the loan.

The analysis of this section and of the next dewonstrates that the

Garber-Grilli arquement implicitly assumes that the act of borrowing was

primary deficit vhich kept dee after the borrowing on the path it would
have hbeen one without the borrowing. Without such a fiscal correction
the need to service the additional debt requires either increased
domestic credit expansion or further borrowing. If there exists an
upper bouwl on the stock of interest-bearing debt a government is able
or willing to comtenance, increased borrowing now means increased
domestic credit expansion later and therefore increased loss of reserves
and a greater probability of coliapse later. This argument is of couwrse
simply an open economy extension of Sargent and Wallace’s "Unpleasant
fonetarist ﬁrithnetic.”3

For simplicity I consider the case in vhich the authorities engage

in one act of borrowing, at t = ts’ At that date there is a

31 assume throughout that the long run real interest rate sxceeds the
long run growth rate of the real tax base, to rule oot feasible Ponzi
games.



stock—shift, once-off open warket sale of honds. Given perfect capital
mobility, it is immaterial vhether we visualize the government as
borrowing at home or borrowing abroad. The net effect at tD is a
stock—shift reduction in the stock of domestic credit and an equal
increase in the stock of reserves and in the stock of interest-bearing
public debt.

fAfter the open market sale, no further borrowing occwrs. This may
well be an acceptable stylistic representation of the situmtion in the
late 189%@°s when governwent debt issuwes were very much the exception to
the rule. It may also describe the situation of a nmuwber of developing
and semi-industrialized economies that are faced with an external credit
constraint and are given ithe option of a once—off relaxation of that
constraint. Hecause of the higher debt service component in the public
sector deficit, the rate of domestic credit expansion will be higher
after tD, than it would hawve been withowt the horrowing, if the primery
deficit path is mmaffected by the borrowing. The authorities
effectively puwrchase a once-off reduction in the stock of domestic
credit at tG for a permarentiy higher rate of domestic credit expansion
after ta' Eguivalentiy, they obtain a once—off increase in the stock of
reserves at tD for a higher rate of reduction in the stock of reserves

-4
af ter ts and until the fixed exchange regiwe collapses at € = t.°

4; itself, as shomn below, will be affected by the open warket sale.
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In the continuous time, deterministic wodel of this section the
effect of the open market sale on the timing of the collapse is
anmbiguous., If the borrowing ocowrs just before the exchange rate regime
would have collapsed absent the borrowing, the collapse is postponed {%
increases). If the borrowing occurs long enouwgh before the exchange
rate regime would have collapsed in the absence of horrowing, the
collapse is hroought forward {{: declines). In the latter case the higher
rate of decline of reserves dominates the once-off increase in the level
of the stock of reserves; in the forwer case the opposite holds.

In the discrete time stochastic model of Section 3, the probability
at tD of collapse in or before period tD + i, 1 =1, 2, ... falls as a
result of borrowing at tD for small i, but rises for large i. The
intuition again is strong, 2 stochastic version of “live now and pay
later”. For an act of borrowing to iower wmiformiy the probability of
collapse it must be accompanied by a fiscal correction, i.e. by a
reduction in the primary deficit.

fAs long as the fiwed exchange rate regime survives, the behaviowr
of the stock of reseruves, exacept at those instants that the nonetary
authorities engage in open market operations, is given by

T 3%

SR" = -(A+ iBB') + v + 58

v = p-@ii* +pey + PL_ M, the determinants of the growth in
P

demand for woney balances.



In order to assuwre that the enxchange rate reginve is headed for

*o ¥ .
collapse it is assuwed that A+ 1 8B - ¥ 7 9. Since only one

stock-shift open warket sale of bonds at tu is considered, é* = @ for
all t 7 tg. Dowestic credit enpansion therefore exceeds the growth of
woney dewersd and a collapse is certain. Hhat remains to be determined
is the timing and the wagnitwie of the speculative attack that forces
the abandonment of the fixed exchange rate regiwe and the way in which
both timing and wagnitude are affected by borrowing without a
fuwndanental fiscal correction.
We first calculate the shadow {loating exchange rate at time
t, g{t), i.e. what the exchange rate vwould be at t if it floated freely
for all futuwe fime with R* at its critical wvaluwe zero, i.e. with M = D.
# linear approxiwation of the wodel gives us the eguation of wotion

for the expected exchange rate:

-1
vhere o = —{E. E
5 P

se, ey]@ y{t} + [S], i (t)-
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The soiution for the exchange rate is given by

o2

vy - RS L
{t} JF ~tlﬂn915) “i”:l‘5‘
t

-l
L
112

[

The shadow floating rate is the "present discounted value™ of
future expected fundawentals. The fundamentals are future expected
money stocks {or stocks of domestic credit) and the future expected
determinants of money dewand =(.}, i.e. the future foreign price level,
the future foreign interest raie and future real output.

The fixed exchange rate regiwe will collapse and a free float will

comrernce at t = {, if and only if

Let the foreign interest rate i* and the primary government deficit

A be constant over time, i.e.

5ue choose the wnigue continuously convergent sclution.
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#
at tﬁ there is a stock-shift open wmarket purchase and thereafter B is

kept constant.

From {7}, {8) and {2} we find that

H— M ]
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I ignore as of second order wagnitude, the effect of changes in the
exchange rate on deht service. Since S is endogenous from t_ on, D{t)
s

o
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The interval between the open warket purchase and the date of

collapse is therefore given by:

_ &
_ S - =
5

L D{t ) - Z{t)

A+ 55t 1)
i { 0)5

0

&
m

=4
-3

The open wmarket sale reduces D{ta} by the same ampunt it increases

§B* and §R*.

is therefore given by

?
a(t-t_)
13} —
SoB {tn)
oM
7a(t -t) !
—= denotes
SoB (tn)
- oM

The effect of the borrowing on the timing of the collapse

= _°m ot P
. !5 - ID{to) - Z{t}jl i

- e 7 a
A+ i 5B (t_) [A*’lgﬂit)% M
o'} O'-

I e S
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The first term on the right hand side of {13} measures the
beneficial effect of having a lower stock of dowestic credit and
acquiring a larger stock of reserves at tn' It obviously postpones the
day of collapse. The second term represents the effect of the increased
rate of domestic credit expansion after tD due to the increased debt

7
service, It brings forward the day of collapse.

Assuming, as we do, that 4 + i’ GB > @ and i ) @ the condition for

t - tB to increase or decrease with an open merket sale at tD can be

rewritten as

wiz the mathematics bears put the intuition that if reserves are
replenished by an open market sale just before the regine would have
collapsed, the date of collapse is postponed. If the replenishment
takes place far enough in advance of the collapse date without
replenishwent; the date of collapse is actwally brouwght forvard.
Figme ! illustrates the time paths of the stock of reserves with

and without horrowing at tn. Clearly, the open nerket sale tilts the

a

Note that § - — D{t,) - Z{t) » @ if t ) t,, which is a necessary

assunption to have an interesting problem.



17

T

reserve path: it shifts it up vertically by & H*(ta) at tD and
increases the steepness of the negatively sloped path after tD. t is
the date of collapse without borrowing at t_ and R*(L) the stock of
reserves the instant before the speculative attack at t.

Figure la represents the case where t - tc; increases as a result of
governrent borrowing at to and Figure 1b the case where the attack is
brouvght forvward.

To complete the pictuwre we st determine what happens to the stock
of reserves at %_, Just before the coliapse, as a result of the open

market sale. The answer is known once we know wvhat happens to the

nominal interest rate at t. At t , i{t ) = i*, with or without

horrowing. At t, i{t) = it +E 2V 16 the proportional rate of

~

exchange rate depreciation 5/5 is higher {lower) at t with borrowi at
k-
tu than withowt it, then the stock of reserves at t_ {and the collapse

to zero of the stock of reserves at t) will be larger {smaller) with

borrowing than withowt it. It iz easily cheched that

- ' *
~r—s —'i
15) Ta—i-i{,__ : = Ti'a_ Yy @
808" (t ) | o 5

Since 5{1—:) S, the proportional rate of exchange rate depreciation at

i

the wowent of collapse is raised by borrowing at tug regardless of

whather the ocollapse is postponed or hrought forward. Borrowing at tD
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therefore increases the magnitude of the speculative attack as weasured

by the stock-shift loss of reserves at t.

For a comntry headed towerds an unmwented devajuvation, the analysis

has the following implications.

First, don’t borrow ioo soon, for

without any reduction in the primary deficit, foo early borrowing may

precipitate the collapse. Second,

"last minute” borrowing to defend the

exchange rate is wseful if the time i1t buys is used to iwplenment a

superior fundawental fiscal correction,

i.e. a more effective package of

measures for reducing the primary deficit.

3.

Government Borrowing and the Timing of a3 Speculative fttack;

The Discrete Tiwe Stochastic Case.

The discrete time analogue of the model of equations 1} through 4)

is given by

16) Mo [(ige), vy
S{t)P"{t) ! )

17)  P{t) = 5{t) P (1)

18)

iy o
1+ i) = ii;i—%—iii-ﬁa S{t+1}
o b{t t : ;

o ; N . - T .
19} M{t+1) - M{t) + Sit}iB*{i+l} - B*gtji - S{tj%ﬁ*it+1) - R*gtiéz

H

Aty + i [H)S{)E (t)
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As before, to is the period duwring which an open market purchase is
performed. The probability, at tCi that the fixed exchange rate reqgime
collapses in period t } tD {neither later nor earlier) is denoted
n{t, tG}. fis before, g(t) is the shadow floating exchange rate, i,e.
the exchange rate that would prevail at time t if the fixed exchange

rate regime collapsed at that instant. Therefore

1

{20) =m{t, t )} = Prob, {S{t} S and 5{t-i} ¢ §; 1 < i ¢ tt, |
o
T, tD) iz the prohability, at to’ that the exchange rate
regime will collapse no later than period t. I shall uwse the fact that,
for the shadow exchange rate forcing process specified below, {21}

holds.



Linearizing the model of equations {16) to (19} we obtain the

following first order eguation of wotion for the shadow exchange rate

22)  S(t) = a_ E, S{t+1} + a_D{t) + v{t)

9The second equality in {21} only holds because the shadow exchange rate

in our model always depreciates.

Take e.qg. the tw-periood horizon, i.e. the probability that the fixed
gexchangs rate regive collapses in no more than two periods.

I {t0+25 t )

o’

Hi
.f--.

m{t +1, t } + n(to+2, tn)

Prob, [S(t5+l) > | + Prob, gS{tH+2) ; é!
LDt j i.g‘ =3

- Prob {S(t +1) > S and S{t_+2) > 5
tD o o j

But since Bfti is thle]v increasing in t {see equation {26} below)
Tor — a—
Prob, |S{t +1) § and S{tD+2) > s} [S{t +1} 3 §

r f~ . ~ -1 for - ~ —
i?rabt is{t0+2) > 8 and S{t_+1) > 5} = Prﬂbtois{to+2) > 8 | s{t_+1) > 5}

Prob, |S(t +1} 2 é} = Prob, fs{t +1} 7 é}}
t,roe L A

The T t ) = 5 Y 8
Therefore | | {tg+2, _D} Prahtu{s{tﬂ+2} ) _}
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Where
L+ it ]
23a}  a_ = i = 1 1o ¢a_<1
(1 + i)p - & mj,
-1
52 °
23b) a_= - = = a o
1+ ijp -2, M
-1 -1
. [sem | w, .. [pse; £, ]ygt;
23c) ot} = | - ) | e {t)+ l -1
L(gr + iy - 2] mypn]_ (1+i)p -e M
£, s{t + 1}] %
+ i w1 1t)
iorei ]

oo
247 S{t) Dit) + wit) + 5 a E.ja Dt + k} + vft + K]
= X
3o S{t) =a Dit) +wit) + ) a B a D )+ v )
k=1
t+k-1
Mote that Dit + k} = D{t )} + {t + k=t } i GB {t } + N Al j
e { b= D{t ) + { o) TEBAt) + ) AL)
J'=D

Following Flood and Garber [1984] we assuwe that Al j} is governed

by the following stochastic process.



The n{j) are i.i.d. random variabies with an exponential density §

given by:
e TS P
I . v ixe Y4 n{g) 2
23c}  f{nli)) = i i s om
) 7id} = ¥
3 ¥ .1

25d) 4+ i 5B {t)) zh

This specification ensures that domestic credit expansion, although
stochastic, is always positive. te that since arbitrarily large
realizations of n can ccouwr, there is always a non-zerc probability that
any stock of reserves, however large, will be exhausted by a speculative
attack the next period. #s pointed out by Flood and Garber [1984], the
cuwrrency will therefore always stand at a forward discoumt while the
fived exchange rate reglwe swvives.

ssuming for notational simplicity that v{t} = E, wit + k) = @ for

k] 4 > bl -, L] IFr Rl
all t and for all k z 1, we can now rewite {24; as

t-1
- a { e / i %apT e ; -1 N o 'g
26 8{t) = 1-a lito’ - t01{1 SE ‘to’ FA-XThe / x?“”!
o L jot )
o
aa . 1
m s L
+ 5 izs + i SEB {tg};
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Therefore,

8]
-1
—

TTit,t) = Prnhtnig{t} : ) = Prob{n(t, t_) z K(t, t_)

where

<
22) At ) = ) nld)

l-as . a_ e %
26h)R(t, t ) = { g - T, {A + i 5B (tn)]

- {D{tn) + (t -t ){a+ PBE(L,) - A—l}}

Since the plj), 1 = tD, ey t—1 are independent random variables each

having an exponential distribution with parametsr i, 1t foliows that

nit, t ) has the gamm density I'{t-t_, A}, where t -~ t_ : I and
-,'t"‘t —~ . % t-t -1 _M{tnt ) s s %
A O M, t} c e i ity tg}i@
ft—tn—lﬁ?
23)r{t - tc,h) =
o i nit, t_ )@

Therefore



: K(t,tD)S@

Heing elewentary properties of gammm functions, this simplifies to

4+ — -
ot {hH{tstD))k “ME{t,t )
) TTit)= Y — 2 e ; R{t,t ) > @
L Bl i
k=0
1 1 B{t,t ) s @

The case considered by Flood and Garber [1984] involuved the
probability of collapse the next period, | | {tD + 1, tD) vhich, from

{2@) is given by

ot
>

I {tD + 1, tg} ={ & H E{tD + 1, tD}
K(to + 1, tD)

ot
z 1]

1

i {t,tD} increases with t, i.e. | | {t + 1, t@) » T {t,tﬂ},
First, holding the E's constant, increasing t by one period adds a

positive term to the sum in {3®}. Second, from {28b} K{t,ta} decreases

. H ¥ -
or stays constant {according as to vhether 4 + i GB (tD} -t » @) as

ST T (tt,)

(€, )

t increases. #s shown below in equation {21},

tt,d -ME{t,t )

AE(t,t_})
= { @. Any decline in H{t,tg) as

£ -t -1

i

increases therefore alsoc tends to raise ! E .
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We now consider how, for K{t,ta} » @, the probability of coilapse
fdoring an interval of t - tD periods after an open wmarket sale at tD is

affected by this financial operation. Tedious aigebra shows that

; [t*t0*1 kMRt t)) }i :
LT tt,tg)] ¢ DRt e . | frte )|
21— = = Al ——
Sam" (¢_) % i k{; kt Bit,t,) saB*{tD}I
oM N ] oM
t-t_-1 -AE{t,t_} i
SAME(t,t_}) ttetyd Rt t )|
{t - tg -1}t SSB*{f }f
o Eﬁﬁ
vhere, from {(28h)
aﬂ{t,tn)g *g as }
32) ———| =1-1|t-t_+ =
SAB (t_) t =
*OM
From {31} and {32}
.’ aT] lt!tn) D (ot 4 1 a_
b T, } SRS B P =
508 (t_) | s
oM
Noting that since a_ I i ) this discrete tine stochastic
5

result can be seen to correspond closely io the continuous time

deterministic result reported in eguation (14).
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Ciearly, the probability of an i1smediate collapse aftfer an opsn
market sale is reduced by the sale uniess the interest rate is very high

indeed:

Also, from {33) the dwation of the interval, after an open warketi
sale, for vhich the probability of a collapse is redvced, is imversely
related to the interest rate.

It would be informative to obtain an expression for the expected
duration of the interval between the open warket sale and the collapse
of the fixed exchange rate regine, and o analyse how it is affecied by

the sale. The expected waiting time unitil the collapse is denoted

earlier nor later) is ={t,t } = I {t,t~} - T Tt -1, tg),

Ther=fore,

{t -t} § T7it,e )y - T Tt -1, ¢ )]
(=) i : O N O

+1

34) E{t - ta) =

o t=

ot [

x

&

@ .
%te that ] {t,, t ) =@ for K
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—_ ] -, . i
Note that | | {t,t ) = prob, In{t,t_} : E{t,t i

o’}
=
- prob, alt,t ) ¢ {t -t - 1j{a+ i"SBY (e} - 2Ly 2 m{t 41, € )]
LD{ o o o = o7
Therefore
t-t -1
; ?P {xg(tu+ls tD)}k —AK(tD+l, tD)
EtD{t - 'tD; = :_'i {t—tD) Z % =)
ttl k=0
t-t -2 o .
°  pE(t_+1, t ))E AB{t +1, t )]
AN R LU |
/ ] - g
kzﬂ i
o (Rt +1, t )Tt TREit Lt "
= b3 {t-t ) o o e
£ U To {t-t -1)%
t=t _+1 e

t-t -1 ‘
(AE{t_+ 1, t }) o DE{t + 1t}

Now e is a Poisson density with
- - )
{t tD 1}¢

parameter hﬁ(tﬁ + 1, tD}, Its mean is hK(tD + 1, t_ }. Therefore

-AX .
i1 Ihe 7o
Using the fact that if = 7 ] % ¢ o
and a i1s a constant, then
,E—A{y - a) y-—azro
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_ 3E, {t*?ﬂ‘i { . a_ 3
27} o =xll -1 {1 + =—1
H i l_a IJ

~+

fn open wmarket sale at t increases the ewpected length of the
interval mntil the collapse of the exchange rate regiwe 1.f.f.

i ¢ 1 -a_. This is the same {(weak) condition uwnder which

ITis + 1, ¢} falls as a result of the open warket sale

e

Soe

The wain results of the paper are swwewmrized in the introduction.

nrrowing afdditional re

the sytent that "huring tive” is useful. It might 2.g. be uaseful if the
cquality of the fiscal package pecessary to create a viable suchange rate

regine is iwproved by a delay in its implewentation. Borrowing without
a fiseal correction lowers the likelihood of an early collapse and

duration of the interval umtil the collapse. As

(™
B
"3
m
u
ifY
m
n
-+
fa
1
z
i1}
e}
=+
i1}
p
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it raises the likelihood of a later collapse, wiability {in the sense of
long run assired swrvival of the menaged exchange rate reginmej can be
achieved only by lowering the governmeni’s need for seigniorage revenue.
This requires a fundanental fiscal correction, i1.e. a lowering of the
primary deficit.

Desirable extensions of the analytical approach of this paper
include a more flexible specification of fiscal and financial policy and
a more satisfactory modelling of liguidity constraints, leading to
foreign exchange crises and the coilapse of menaged exchange rate
regimes, and solvency constraints, causing not only foreign exchange
crises but also default on or repudiation of public sector debt.lz fin

international cash-in-advance model wey be a suitable wvehicle for

analysing both issues.

r an interesting discussion of some of these issups,; see Obstfeld



References
Buiter, W. H. [1985}, "A Guide to Public Sector Debt and Deficits,”

Economic Policy Voi. I, no. i, Now. 1985, pp. 14-79,

Collins, 5. M. [1984]. “Exchange Rate Expectations and Interest Farity
Tnring Credibility Crises. The French Franc, March 1983." Harwvard

University, HIER Discussion Paper Series Ho. 1@80, Augost.

Connolly, M.B. and D. Tavior, "The Exact Timing of the Collapse
of an Exchange Rate Regime and i1ts Inpact on the Eelative Price of

Traded Goods, “Jouwrnal of Honey Credit and Banking, Fay 1584, pp.

154-297.

Cumby, K. E. and 5. van Wijnbergen [1%83]. “Fiscal Folicy and
Specuiative Euns on the Central Bank Under a Crawiing Feg Exchange
Hate Regime: Argentina: 1979-1981.7 Himeo, H.Y.U. Graduvate

Schopl of Business Sdministration.

Diamored, P. W. and P. H. Dybvig, "Bank FEuns, Deposit Insurance and

Liguidity”, Jowrnal of Political Feconomy June 1983, pp. 401-415.

Dornbusch, R. [1984], "Collapsing Exchange Rate Regiwes,” miweo.

Flpod, BE. P. and P. H. Garber, "fi Fiodel of Stochastic Process

Switching,” Fconopetrica, May 1583, pp. 237-351.




Fiood, K. F., and P. M. Garber, "Gpold Monetization and Gold Discipline,”

Journal of Political Econowy, February {i984a}, pp. 3@-167.

Flood, R. P. and P. M. Garber (1984b), "Collapsing Exchange Rate

Regimes: Sowe Linear Examples,” Journal of International

Econowics.

Garber, P. and V. Grilli [1986], "The Belmont-Horgan Syndicate as an

Optimel Investment Banking Contract,” Ewopean Economic Heview,

forthcoming.

Grilli, V. [1984], "Speculative Attacks and Devalvations in the EMS,"

mimep, 13984,

Grilli, V. {1986a], "Buying and Selling Attacks on Fixed Exchange

Rate Systems,” Jownal of International Economics, forthcoming.

Grilli, V. [1986b], "Investment Banking Contracts in a Speculative

fAttack Environment: Evidence From the 18%7's.” Unpublished.

Eruvgman, Paul, " Fodel of Balance of Faywents Crises,” Journal of

Money Credit and Banking, flugust 1979, pp. 311-325.

Obstfeld, M., "Balance of Payments Crises and Devaluation,”

Journal of Money Credit and Banking, May 1984a, pp. 208-217.




Obstfeld, M., "Speculative Attack and the External Constraint
in a Maximizing Model of the Balance of Payments,” NBER Working

Faper Ho. 1437, fuogust 19840,

Obhstfeid, M., "RBational and Self-Fuifilling Balance of Payments

Crises,” NBER Working Paper No. 1486, November 1984c.

Salant, 5. W. and D. W. Henderson {1978], "Market Anticipations of

Government Policies and the Price of Gold.” Journal of Political

Econowy, figust, pp. 637-648,

Salant, 5. W., "The Vulnerability of Price Stabilization Schemes to

Specuiative fittack,” Jownal of Political Econowy, February 1983,

pp. 1-38.

Sargent, T. J. and N. Wallace {1984}, "Some Unpleasant Monetarist

Arithmetic,” in B. Griffith and G. E. Wood eds. Mopetarism in the

United Kingdom, pp. 15-41, MacMillan, London.




R¥*

la
R*(t')
R*(t ) ,
}
]
|
! t
- -1
to T t
R¥*
1b
R¥(t!)
R*(t )

Figure 1

Borrowing and the Timing and Magnitude of the Collapse of
A Fixed Exchange Rate Regime





