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Abstract: Exchange rate systems in Latin American countries, such as Argentina,
have been frequently subjected to 'speculative attacks' which are events in which private
agents discard their holdings of a currency in whose value they have lost confidence.
Massive speculative attacks can often cause exchange rate systems to collapse. This
paper develops a framework for predicting the breakdown of Argentina's crawling peg
system in 1981. The lesson learned is that underlying inconsistencies between monetary
and public debt policies led speculative attacks to occur and force the Argentinean
authorities to abandon the crawling peg system.
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exchange
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The cens the b actual exchange rate,
which is ger s rvable.3
The plan of this pa lows. Section II presents the exchange rate model
that is estimated. Section s the data and sample period. Section IV describes

the estimation framework, methodology, and results. Section V reports on tests of the
model (namely Wald, Specification, and Serial Correlation Tests). Section VI conducts
some exercises with the resuits, such as reconstructing the probabilities of speculative
attack and simulating the conditional and unconditional magnitudes of exchange rate
changes. Section VII contains concluding remarks and suggestions for further research.

II.  Model
Before presenting the model, I shall briefly discu pecu ttacks are to
occur in the model. At each instant in time, a "shadow" ~exch te can be
" calculated, which is the exchange rate that would prevail if the crawling peg or fixed
¢ rate néd at
the sh se the’ ¢
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rep ts th icha ve attack occurs. If s(t¥) >s , rational agents at an
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preempt competitors in purchasing Central re is,

purchased reserves for a price of 5 attime t < t*, resold them for a price of s(t*) at time
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t*, and earmned a windfall of (s(t*) - 5-). If all speculators had acted this way, the attack
would have taken place earlier than t*, which contradicts the assumption that the attack

occurs at t*. Hence the attack should occur precisely when s(t*) =s .

In a deterministic environment, agents would know at the start of a fixed
exchange rate system whether the shadow rate will ever-cross the fixed rate. Itis
therefore assumed that agents operate in a stochastic environment, but have rational
expectations.

The following model represents a small open-economy. It is essentially a
monetary model in which I allow for deviations in purchasing power parity (PPP) and for
a fiscal side to link money creation and government budgetary deficits. All lower case
lettered variables are in logs:

(1)  mg-py=0g-(Eppy-P) +ep
(2)  pi=pt+s tey

€)) m = or + (1-w)d;,  O<wx<l

4) M;-Mp ) +@B-Bpp) -5 Ry -Re ) =4+ 1By

where s, is the spot exchange rate of pesos in terms of foreign currency, m; = log (Mp
denotes the money supply, r; = log(Ry) international reserves (denominated in foreign
currency), and d, = log(D;) domestic credit. B, denotes the stock of government bonds,
and i, denotes the interest rate. The domestic and foreign price levels are given by p; and
py* respectively. E(.) denotes the expectations operator given information at time t. 4,
denotes the primary deficit (net of interest charges). It is assumed that the error terms
€1y €y are i.i.d. (independently and identically distributed) with zero mean.

Equation (1) is a Cagan type of money demand function used for studying
hyperinflationary periods. Alternatively, the interest rate, ij, could have been specified in
place of the inflationary expectations term, (E;p;,1 - py). However, in view of Table 1,
inflationary expectations should play a significant role. Moreover, in models specifying
an interest rate instead, an interest parity (U.L.P.) condition is also modeled, i; - i;* =
(E;5t41 - Sp)» Which unfortunately holds only if all speculators are risk-neutral, an
assumption which may not hold during periods of high inflation and risks of devaluation
(the 'Peso’ Problem). Equation (2) allows for deviations from PPP. Equation (3) is a
money supply definition which states that the monetary base is a combination of
international reserves and domestic credit. When the country goes off a fixed exchange
rate standard, it is usually assumed that @ = 0; that is, the monetary base is backed
entirely by domestic credit. Alternatively it may be assumed that r; = rp,;;, when the
regime ends, where 1, is a threshold level below which the policy authorities give up
defending a parity rule. Finally equation (4) is the flow government budget constraint.



The constraint can be solved forward in time so that the impact of current and past
deficits on future government financing needs can be evaluated.

Appendix 1 solves (4) forward in time and reaches the conclusion that domestic
credit growth is linked to the growth in deficits. This specification departs form previous

empirical work in which domestic credit creation is treated exogenously. Here, domestic
credit creation is postulated to be some function of government deficits:

(Ga)  di =g+ ydef; +uy,.
where uy;. is an iid error and zero mean.

The following equations describe the processes of the state variables. For now an
AR(1) specification is assumed. Later in Section V these specifications are corrected for
first-order autocorrelation.

(5b)  defy =g + ydef,.; + uy,

(5¢)  pe* =& +Eippr* +uy,

where uy; and uj, are also iid with zero mean, and def, is the log of the deficit, including
interest payments, at time t3.

Solutions
[ first derive the shadow floating exchange rate § in the absence of a crawling

peg so that its path can be estimated for periods in which a crawling peg regime is in
place. Substituting equations (2), (3), and (5a) into (1) and rearranging gives:

(l + (11) 5 = alEt s t+1 ¥ OTpip + (1- O.))Wo +(1- Cl))\[lldCft-
(1 + (g -a,E)pe* - (@ -a;80) - (1 -a) e - €5 + (1 - ) uy

where the reserve component of the monetary base is assumed to stay constant at the
minimum threshold level, ry;,.

Let by = @rpjp + (1-0)yo-(1+ (a-0 § pe* -(a) -a1&g)-(1-ap)ey, - e +(1-whuy,
Thus,

_ 1
T (1+a)

a

EsS:
(o) !

[he+ (1-0)yidefi] +

6) st

for which the convergent forward looking solution isc




(—Oﬁ-—)iExdcfz .
1+ou

- = T v —
(7) St = 1+a]§(13a1)lElhx+l((l-ﬁ)&l l]Z

i=0

that is, the shadow exchange rate depends on expected discounted future market
fundamentals.

To obtain more specific results, assume also that the other remaining
fundamentals follow an AR(1) process:

(58  hyyipr =fo + fihey + €344

where again e3;,, is assumed to be iid with zero mean. The empirical results of the
AR(1) processes are discussed in Section V.

Substituting (5b, c, d) into (7) gives

8a) s = al(ﬁfm—;ﬂo) +édCﬂ +-i—-[k1 -k2p *+ke] +error

where

k1 =-(ao - a1€o) + Wrmn + (1— @) o -

k2= (1+a1(1—§1))

ki=(1-0)y:
ke=(1-0)urc—en—(1+ai)exn

W= (1+a1(l—‘)’1)), W= (1+ou(1 —fl)).

Another way to write (8a) more amenable for econometric purposes is:
(8b)  § = Po +Pidef: + Bap: * +error,
where

fo= ax(i fo +i70)+—1-k1
Uh Ud Un

1=£, z=--l-(3, error = ke
B
ud un



and it is expected that B; > 0 and B, < 0.6 The reasons for these signs are that (i) deficit
growth works to reduce money demand and lead to a depreciating currency, while (ii)
increases in foreign prices work to favor home money demand and lead to a
strengthening of the home currency.

Policy Rule
Under a pre-announced crawling peg system, the policy authorities announce a
rates &y, 8¢y, & in e. In Argentina, the idea conce
was to begin th lat ¥ 5% in January 1979 and to re

zero per cent by March 1981. Therefore the exchange rate at time t+1 s, if there is no
devaluation, s.,; =s5,(1 + 8;,1). Otherwise if a speculative attack and devaluation occur,
the shadow exchange rate, § 4.1, emerges. More compactly:

St+lm Stel if§l+l>51(1+&+l)

®

s(1+&.1) otherwise

1.

Four important variables in the model are domestic credit, government deficits,
the foreign price level, and spot exchange rate. All data are monthly and are from the
IMF's International Financial Tapes. It would have been ideal to have included real
output in the money demand function, but the data sources relied on did not provide
monthly measures of GDP, GNP, or of a reasonable proxy like the index of industrial
output. As a proxy for foreign prices, the U.S. Consumer Price Index is used.

Specifically, d, is the logarithm of the domestic credit of the Central Bank at the
end of th thinb m of the public n
deficit, d as the expenditures, i i t
payments on debt, on a cash-flow basis in billions of pesos. .S¢ is the logarithm of the
spot exchange rate at the end of the month-in pesos per dollar. pi* is the logarithm of the
U.S. consumer price index, with 1980 = 100.

In Charts 1-3 are plots among the exchange rate, domestic credit, and public
sector deficits. All series have been scaled so as to be more visually comparable in the
plots. The co-movement between domestic credit and the exchange rate is very close, as
is (but to a lesser degree) the co-movement between domestic credit and deficits. Note
the sharp increase in the deficits at the end of 1980. The actual collapse date is June
1981. Severe speculative attacks have occurred in February, April, and June of 198 1.
The government attempted to salvage the program in May 1981 by carrying out a
previously announced rate of crawl for that month but failed to prevent the attack of June
1981.



The remainder of this section will focus on the choice of sample period - mid
1977 to mid 1982. Enough uncensored sample observations are mquincd to estimate the
shadow exchange rate. One difficulty with the Argentinean case is that governments
have frequently been controllmg exchange rates, instituting two-tier rates or fixing
exchange rates on various occasions. In this regard, the is
helpful for selecting periods of floating, or controlled floating. The crawling peg system
was in place between January 1979 to June 1981. Between July 1977 to December 1978,
and between July 1981 to June 1982, the free market peso was under controlled floating.
Before July 1977 and after June 1982, different kinds of exchange rate regimes were
instituted. Thus I estimate the shadow exchange rate only on the basis of observations
from July 1977 to December 1978 and from July 1981 to June 1982.

IV.

Framework

The estimation technique adopted is that of censored (Tobit) regression. To that
end, (9) is rewritten as follows:

yt+l=St+1-St(l+5Hl) §t+1>St(1+&+l) if RHS > 0

(10)
0 otherwise
where 341 = o+ Bidefi+1+Papi+1 * +error, and 8, is the pre-announced rate of crawl;

under controlled floating, 8,1 = 0. During the crawling peg era, all such §,, | were
announced in advance.

A few remarks are in order. First, the constant term By contains ry,;,, which is
assumed to be fixed. Others such as Blanco-Garber (1986) and Cumby-van Wijnbergen
(1987) estimate rp;,, though they also treat it as fixed. In the estimated model presented
here the rp;, is absorbed in the constant term and cannot be isolated. Future work should
try to identify the level.”

Secondly the def;, p* series do seem to be well explained by AR(1) processes, as
indicated in Table 2a. However, the Durbin-Watson statistics indicate some need for

correction,$ namely:
(52)'  di-prde-1=yo(1-p1)+ yi(defi - pidefi 1) + wd
(5b)'  defi- padefi-1 =yo(1- p2) + yi(def.. 1 - padefi - 2) +ua!

(5¢c) p*-papi-rt*= &o(l - p3)+ il(pt -1¥*=p3pr.2 *) 4 uy
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where pj, pp, and p3 are the first-order serial correlation coefficients. The estimated
results are presented in Table 2b. It is found that d follows an AR(1) process very well
with no autocorrelation (asymptotically):

(5¢) di-vo+vidi-1+ use

Resubstituting (5a)'-(5¢)’, (5d), and (5e) into (7) gives another version of (8a) to be
estimated, namely,

(8b)' S =Po+Pidef: + Badefi .1 + Bap: * +error.?

Methodology

Let X=[I def def.; p*]be a Tx4 matrix where I is a column vector of ones,
and let §'=[Bg Py B2 B3] bea 1x4 vector of parameters. The sample period contains
60 observations of which a certain number, N1 (=30), are censored observations, namely
those between January 1979 and June 1981. N2 (=30) then is the number of observations
for which the shadow exchange rate can be observed (and N1 + N2 =60).

The first part of the estimation is the Heckman-Lee Two-Stage procedure, for
which the estimates are consistent but inefficient, rendering tests of significance invalid.
The second part consists of using these consistent estimates as the starting values for a
maximum likelihood estimation procedure.

The errors in (8b) are assumed to be normally distributed. Consequently the first
stage of Heckman-Lee involves a probit estimation:

(1) maxlog L =idd°g¢ i X'C)+i(1—¢)1og[1_¢(B'X—C)]

tw=] . ¢) ta] g
B
where dy=1 if t € N2
=0 ifte N1
t=1,...60

(that is, d;=1 if y>0 and d,=0 if y=0), and CIS(.) is the standard normal cumulative
distribution function, and c is a vector of sy(1 +3,, ) for t=1,...,60. Note that B, ¢ cannot
be estimated separately; the standard procedure here is to normalize G to unity. Given an

estimate of ﬁ, one can estimate &)(.) and the probability density function, ¢ (.). The
second stage of the Heckman-Lee involves OLS on:

(12)  E(y) =®()(B x:-c)+0d(.): for all 60 observations.
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Finally, estimates of [3 6 from (12) are used as initial starting values for the
Tobit MLE:

13 B .olgl = idﬂog(iw(i‘—'—%@i)}Z(l-m)log¢(°';“5)

t=l t=l

where d, is as defined before. The first sum on the right-hand side of equation (13) refers
to observations for which the shadow floating rate coincides with the actual exchange
rate and the second sum refers to observations during the censored (crawling-peg)
regime.

Results

The probit regression results are presented in Table 3. All signs are as expected.

The ®(), 6(.) are evaluated using these estimates. The results of the last stage of
Heckman-Lee are presented in Table 4. The signs are all as expected, which are
reproduced here for convenience:

Ly

Bo=52.5 Pi=0.65 P2=145 Ps=-13.13 §=181

The t-statistics are strong, though incorrect because of the heteroskedasticity inherent in
the Heckman-Lee procedure.

In Table 5 are the main results of MLE using the above f's as starting values.
They are reproduced here for convenience:

Bo=40.2 Pi=0.672 P2=1.08 Pf3=-9.8 &5=0.69

The signs are correct and the t-statistics are decisively strong. Compared to the
Heckman-Lee estimates, they are smaller in absolute magnitude, with the exception of B
which has only imperceptibly changed in value.

Section VII uses these results to conduct some within-sample (or ex post)
experiments, such as computing one-step ahead devaluation/attack probabilities. Before
proceeding there, the next section reports the results of some tests on the model.

V.  Tests of the Model
:

The objective here is to test the restriction that all coefficients except the constant
term should be zero. The test statistic is compared to a chi-square distribution with 3
degrees of freedom. The result is that the null hypotiesis that By =B =B3=01is
rejected at the 5% level of significance. :

12



The Nelson (1981) version of the Hausman Misspecification Test is used to
determine whether the model is robust to the assumption of a normally distributed cdf
(and pdf). The test essentially involves comparing the maximum-likelihood estimates
against the method-of-moments estimates. The method-of-moments gives consistent
estimates whether or not the underlying distribution is normal, while the ML estimates
are consistent only under normality. Thus under the null hypothesis of 'normality’, the
discrepancy between the two estimates should be small, while large under the alternative
hypothesis. The test statistic is compared to a chi-square distribution with k=4 degrees of
freedom, where k is the dimension of the parameter vector. I could not reject the null
hypothesis that the distribution is normal at the 10% level of significance.

This section applies a test for first-order serial correlation developed by Lee
(1984) to equation (8b), the reduced-form equation for the shadow exchange rate. Lee's
test can be regarded as a generalization of the Durbin-Watson test. Since the test is
originally formulated for a bivariate (or two equation) system, the test must be modified
somewhat for the single equation case. Appendix 2 outlines the procedure in more detail.

A ew, the test-sta  cis the square of the sum of functions (defined
in 2) of autocorre  d di s divided by the sum of the square of those
f autocorrelated disturbances. The test- ¢ is asympototically chi-square

with (in this instance) one degree of fre

The results are as follows. The null hypotheses of the absence of first-order serial
is rejected at the 5% level of si tis not reje 1% level of
¢. In other trials, when further of deficits (for
example, def, 5, def,_3) to equation (8b), the serial correlation problem disappears at the
5% level of significance. Their inclusion in the reduced-form equation (8b) would be
justified theoretically if changes are made to the specification of movements in the
underlying fundamentals (like deficits, prices, and domestic credit creation) in equations
(52)-(5¢); for example, an AR(2) process could be postulated for deficit growth.
Nevertheless this paper has proceeded with the theoretical assumptions and specifications
presented in Section I, as the simple (first-order or one-lagged) structure sufficed to
produce some reasonable results. Robinson ( 1982) has noted that in the context of Tobit
s, serial n difficulties roblems for the ncyof e s (and
cance te thereon) but the consistency ML esti

VL

The following within-sample predictions are reported: (i) the one-step ahead
devaluation probabilities; (ii) the exchange rate conditional on a devaluation; (iii) the
unconditional exchange rate. The results are presented in Tables 6 and 7, and in Charts
4,5, and 6.
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The probability of attack is given by the cumulative distribution function,

Prob(yt>0)=<i)t((X[[§ -c)/6), given information at t-1. The conditional and unconditional
exchange rate equations are given respectively by:

E(5ly: > 0) = fx.+8(8:() / ()

and

E(5) = Bl )Bu(xe-c)+ () +c.

Conditional exchange rates are what exchange rates would be if attacks were to occur,
and according to Table 7 and Chart 5, the conditional rates overpredict the actual rates
(as would be the case if a devaluation were expected in each peried). The unconditional
exchange rates have the interpretation of being the model's own predictions of the actual
exchange rate series. The predictions are rather good, although there is a tendency for
overprediction in the post-collapse period.

The probability of attack series indicate that there has always been some positive
probability of a devaluation looming in the background. The probabilities are relatively
low during the initial phases of the crawling peg. They rise, as expected, in the latter
phases. During the period in which the crawling peg was not in place, the relative lack of
exchange rate predictability enables the probabilities to be higher on average. Note,
however, that the probabilities reach a peak in January 1981, six months earlier than the
actual date of collapse. This is influenced by the fact that the government deficit itself
reaches a peak in December 1980 (recall Charts 2, 3). Thus according to the model, the
fundamentals predict an earlier collapse. In actuality, a series of attacks occurred in
February, April, and June of 1981, involving devaluations of 10, 31, 30 per cent
respectively. The source of the conflict may be due to a weakness with using "one-step”
ahead probability measures, since the information available at any time is used only to
co robability event one p measure would be a k-step
ah lity of dev on (k> 1). ith the model is that it
leaves out information as to why and how the Argentinean government tried to cling on
to the program, through political efforts in March and May of 1981, despite market
pressure.

VIL

In summary the results support the view that a deficit growth path that is
inconsistent with monetary and exchange rate stabilization leads to speculative attacks
and.to a collapse of an exchange rate regime. That is, rapid deficit growth in the
presence of 'tight' money eventually implies future money creation in order that the -
public debt can be financed (or monetized). When inflationary taxes are anticipated
(owing to an expected increase in future monetary expansion), private agents will reduce
their money demand through the Cagan price expectations term in equation (1), and
higher current prices will result to clear the money market. The increased current

14



inflation will weaken the domestic currency and make it profitable to launch buying
attacks against central bank reserves.

This paper employed censored regression techniques to estimate a shadow
exchange rate for a crawling peg regime.
attacks against a crawling peg regime can
view that public sector deficits drive move
that deficit growth inconsistent with the mo
ultimately behind the breakdown of a crawlin g peg regime.

s for further research. First it would be

n of the model. For instance, a measure of
s dbeincluded, and the
li . ' .

n target zone mode e
rate used to model the r er
thre ns and revaluation can be considered and
would be useful for studying exchange rate misalignments in the EMS where unusual
movements in both strong and weak currencies can seriously affect exchange rate
management.

Another modeling strategy would be to use a 'd if enough
events in the sample permit. The intuitive idea here is rates of
exc rate mes. Al is anel data co tupasin
Haj iou 8). One se be to see er country-specific

reasons for speculative attacks or common ones, such as a weakening demand for Latin
American exports by the United States or other industrialized countries. Another
purpose would be to integrate the factors that ignite debt crises, capital flight, and

curre  su that lative a . Intu ge
there  ht s for factors Xpose st s
finan  an '
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Recall equation (4):
(A1)  (Mi-Mi1)+(Bi-Bi-1)=si(Ri-Rie1) = At 1B

Let R, be the value of reserves denominated in domestic currency and in terms of book-

value - i.e. (Rtf Ryp) = so Ry - Ry.p) - so as to avoid having to keep track of changes in
the exchange rate.

Now,
(Mt-Ml-l)-f-(Bl-Bt-l)—(ﬁx-ﬁx-l)=Ax+ix-lBt-l
(A2) .
(M:+1-Mt)+(Bt+l-Bl)—(Rxo'l-Rl)ﬁAx41+iLB:
and so forth.

Let Z = Au+ic- 1Be-1-(Bi- Bi-1)+ (R = Ri-1 ) be the "monetized” part of the financial
deficit. Hence, Z; - (M;-M;.1).

As mentioned in the text, when exchange rates are not fixed, My is backed by domestic
credit, Dy. Thus: -

(A3) Zy=(D¢-D-1)
Zt+1 = (Di+1-Dp)

Solving recursively,

T
(Ad4) Dr= D+2Z for t<T, where T is some date in the future.

j=t

s that at time t, tat
by the sum of '
deficits must be matched by future surpluse ge
v D,); for example, increased ind ss
c today must eventually be paid taxes

or money creation in the future.

In order to adjust (A4) for inflation, (A3) is rewritten as:

16



where Py is the price level. This gives

m:(L)d..M
1+

where T =i-—1 is the inflation rate, and d: =% and z =§.
t-1 N t L

Solving the above recursively, gives:

. T 1 . T T-i 1 :
(A5) dT:I.-I,( F‘*’Zn(l.ﬂmk)z‘

l+m imt+] km]

i.e. the intertemporal budget constraint in real terms. Thus, domestic credit creation
between (t, T) depends on the entire future path of government deficits. The main text
specifies how Z;, or z;, evolves over time.
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lix 2: Lee's Test for Serial Correlati

. o yu= xn.ﬂ1+un
Assume the model is:
ya= X2|.B2+u2t.

Un=pPr -1 + €1, Ut =pP2. U2e-1 + €2, and

Suppose 2=[c§ Glz]
2

G, ©O;

Under the null hypothesis of no first-order serial correlation, pl = p2 =0.

Cuu = (un*-(clz / 0%)..02;*).111(-1* and
Let :
Cu= (uzz *-(0‘12 /ot ) un*). uze- ¥,

where the asterisks denote the estimated sample residuals of uj; and uy,.

Now let ¢, = (cqy, ¢3p)' and construct the scoring statistic

where under regularity conditions, this test-statistic is asymptoncally distributed as chi-
square and 2 degrees of freedom. Thus if this I exceeds X 2(2) at some specified level of
significance (say 5%), the null hypothesis is rejected.

Now if there is only one equation in the system, say yy = X1.B1 + vy, then setuy =0,
and consequently 61,=0, so that c=cy, only. The rest of the test procedure can then be
followed in an analogous way - with I" being distributed as chi-square with one degree of
freedom.
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Selected Annual Inflation Rates
Year USA.  Argentina

1972 3.3 58.42
1973 6.23 61.2
1974 10.97 23.5
1975 9.14 182.3
1976 5.77 4432
1977 6.51 176.1
1978 7.6 175.5
1979 11.31 159.5
1980 13.47 100.8
1981 10.35 104.5
1982 6.16 164.8
1983 3.22 343.8

Calculations based on the Consumer Price Index reported in the IMF's

International Financial Statistics, various issues.

Jable 23

R ion Results for Equations 5(a)-5(d)

T-statistics are in parentheses, and degrees of freedom are 58.

(5a) di=4.02+1.0385def. "R-squared 0.9344
(17.04) (28.75) Durbin- Watson 1.4944

(5b) defi=0.324 + 0.9584def.-1 . R-squared 0.93
(1.44) (27.57) . Durbin- Watson 2.74

(5¢) p*=0.0086+0.999p:-1* R-squared 0.9995
(0.642) (339.5) Durbin- Watson 0.71

(5d) d = 0.125+0.9962d: -1 R - squared 0.9996
(4.673) (397.3) Durbin- Watson 1.913
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Table 2D
C ion for Ficst-Order Serially Correlated E

T-statistic are in parentheses; degrees of freedom are 58; p indicates the first-order
transformation coefficient.

(5a) (di = pdi-1) = 2.645+0.951(def: - pdef:. 1)
(13.5) (18.4)

p=0.4

R - squared 0.8543

Durbin - Watson 1.8634

(5b) (defi- pdefi-1) = 0.284+0.977(defi -1 — pdefi - 2)
(1.36) (41.41)

p=-0.37

R — squared 0.9673

Durbin - Watson 2.174

(5c) (p*-ppr-1*)=0.003+0.999(pr-1* ~ppr-2*)
(0.281) (158.1)

p=0.65

R - squared 0.9977

Durbin - Watson 2.108

Note: For the given degrees of freedom, the 5% significance points for the
Durbin-Watson statistic are dj =1.55, dy-1.62 and (4-d )=2.45, 4-
dp=2.38.
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Table 3

T-statistics are in parentheses.

Constant
Def;
Defy.

pt*

Tabled

Bo=593
(2.185)

B =0.7134
(1.1782)

By = 1.494
(2.345)

By =-14.487
(-2.044)

Heckman:Lee Methodology Stage 2: OLS on all vt

T-statistics are in parentheses. Note that the standard errors in

incorrect. See Hajivassiliou (1988).

Constant

Def,

Defy.;

p*

Standard Error

Bo=52.5
(9.93)

By =0.65
(8.31)

By = 1.45
(12.41)

By =-13.12
(-9.32)

o=1.81
(10.91)

25
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Table S
Maxi Likelihood Esti

T-statistics are in parentheses.

Constant

DCft

p*

Standard Error

26

By = 40.2
(41.43)

By =0.672
(2.56)

B, = 1.08
4.13)

By =-9.8
(-34.9)

o =0.69
(2.646)



Year M Probabilitv of Attack Year M Probability of Attack

1977 7 54 1981 1 75
1977 8 43 1981 2 64
1977 9 17 1981 3 58
1977 10 10 1.981 4 54
1977 11 9 1981 5 31
1977 12 58 1981 6 42
1978 1 43 1981 7 42
1978 2 55§ 1981 8 44
1978 3 78 1981 9 60
1978 4 78 1981 10 60
1978 5 32 1981 11 40
1978 6 22 1981 12 60
1978 7 45 1982 1 70
1978 8 25 1982 2

1978 9 28 1982 3 4
1978 10 23 1982 4 2
1978 11 21 1982 5 1
1978 12 13 1982 8 0
1979 1 31

1979 2 63

19794 3 24

1979 4 8

1979 5 8

19749 6 18

1979 7 38

1979 8 3a

1979 9 19

1979 10 23

1979 11 15

1979 12 7

1980 1 22

1980 2 13

1980 3 19 -

1980 4 37

1980 5 42

198¢ 8 32

1980 7 -39

198¢ 8 31

1980 9 20

1980 14¢ 18

1980 11 21

1980 12 39
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Endnotes

See for example Salant-Henderson (1978), Krugman (1979), Flood-Garber
(1984), Grilli (1986), and Buiter (1987).

See Calvo (1986) for further details.

Other empirical studies of exchange regime collapses include Blanco-Garber
(1986) on Mexico and Cumby-van Wijnbergen (1987) on Argentina. Both
studies use different econometric methods from this paper and focus on monetary
variables. This paper highlights the role of both fiscal and monetary variables.
Here the usual convention is followed in which s(t) is the ratio of pesos to foreign
currency. Thus if s(t) is rising, pesos are depreciating in value, and vice versa.
The government financial balance throughout this period was in deficit so that
there was no change in sign in the government balance which would affect the log
values. ' '

As it stands the model is underidentified since it is not possible to recover all the
coefficients of the structural model. But for purposes of this paper the reduced
form of equation (8b) should suffice. The role of the structural model has been to
provide a theoretical basis for equation (8b).

If the methodology for finding ry,;, in Cumby-van Wijnbergen (1987) were
applied here, the reduced form equation of §,,; would be integrated numerically
over all possible values of rie [ry, ryl, where ryy is the current level of reserves
and rp_ is taken to be the gross foreign liabilities. In other words they are the
supremum and infimum of reserves respectively.

There are difficulties with using the Durbin-Watson statistic in the presence of
lagged endogenous variables, since the test statistic is biased towards 2, or
towards acceptance. Ambiguities would thus result if the tests showed no serial
correlation. In this paper, however, the tests indicated serial correlation. A more
precise test is Durbin's large sample asymptotic test.

A lagged p,.1* could in principle enter (8b), but its presence led to severe
multicollinearity. ’
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