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NON-TECHNICAL SUMMARY

This paper presents a general discussion and a formal theoretical analysis of
the events leading to the devaluation ot the Mexican peso and the ensuing
crisis in December 1984. We use a simpie two-period model; although highly
stylised, the simplicity ot this madel allows a variety of issues and mechanisms
{o be examined.

In the early 1980s Mexico enjoyed a boom with the implementation of the
NAFTA trade agreement. This led to a iarge reduction in the nsk premium on
capital and the resulting surge in investment caused a large shock to
aggregate demand. The commitment to the fixed exchange rate led to an
inability to choke off this boom by monetary tightness; the result was rising
costs and prices, which, most critically, reduced exports and promoted
imports, ultimately lowenng aggregate demand and thus output.

At the same time the investment boom led to a potential expansion in supply
capacity, which would work against the above mentioned tendency tor rising
costs and prices, but only gradually. As in real business cycle theory, such
capacity expansion takes ‘time to build’.

One can in fact think ot the nitial reduction in nisk premia as setting up a race
hetween the demand boom and time to build. The essential claim of the analysis
is that the outcome of such a race is uncertain. If the supply expansion is not
large enough or quick enough-then macroceconomic outcomes and policies
which look sustainable turn out not to be.

One mechanism available to correct such a slump is devaluation. The Mexican
government would resist such a move to avold losing credibility, however. As
with all such regime-choice guestions, the decision to depreciate involves a
cost-benefit calculation: beyond a cerain point, soldieting on with a fixed
exchange rate is too costly an option. This appears to be the best explanation of
the underlying forces which were at work in Mexico last year: that the loss ot
export demand, caused by uncompetitiveness, rendered maintenance of the
fixed regime too costly.

The difficulty of sustaining the fixed exchange rate appears fo have been
compounded by a reversal of capitat flows. With the rise in costs and prices and
the uncompetitiveness of the export sector, capital flowed out, further
exacerbating a reduction in asset values and in aggregaie demand. These
probiems were made worse by political instability during 1994; asset holders,



tearing the possibility ot abandonment of the policy retorms, began to reguire a
risk premium, further depressing demand. On top of this, the rise in US interest
rates increased the toreign rate on which the risk premium had to be applied.

In our two-period model we tormalise these issues; our approach is to solve tor
the range of realisations tor the state vanable — which determines the extent of
the supply expansion in the second period — over which the government is
willing to maintain the fixed exchange rate regime. We then develop the basic
model and focus on how unanticipated exogenous factors can lead o the
imposition of an external financing constraint, with the reversal in capital flow
during the second phase ot the analysis. This implies a limit on the extent to
which the government can run a current account deficit {or perhaps the
government might have to run a surplus) at the same time as the government
is tacing competitivenass problems. These tactors combined, significantly alter
the costs and benefits ot maintaining the fixed regime, and increase the extent
of the supply expansion necessary to induce the government to maintain the
fixed rate.

Upon entering the fixed regime, as part ot a wide-ranging policy reform
package, we can presume that the Mexican government anticipated a
sufficiently large and rapid supply expansion in the second phase to facilitate
the ftransition of the economy. It seems apparent, however, that the
government did not anticipate the exogenous reduction in the availability of
external finance, which significantly allered the costs and benefits of
maintaining the fixed regime. With hindsight, and a knowledge of the
deterioration in the amount ot external finance available, it would seem unlikely
that there could be a sufficiently timeous supply expansion; with hindsight it
would theretore appear that the Mexican position was not sustainable.

Our analysis suggests that a government, in the first stages of an exchange
rate based retorm, should altempt to dampen consumption expenditure so as
to ‘make way for non-inflationary investment, thus reducing the
competitiveness problem in the second phase. We also suggest that it would
ke beneficial tor the government to promote direct investment rather than
portfolio investment; direct investment is likely to be more stable and hence
the economy will be less vulnerable to & reversal in capital flow in the second
phase.

One final message might be to avoid exchange rate based stabilization
altogether. That is, it may be betier to float the exchange rate and then {o base
macreeconomic discipline areund a tight regme tfor monetary aggregaies (or
around an explicit inflation target). Although there are problems with this



alternative as well, we would argue that exchange rate based stabilization
programmes are to some extent intrinsically vulnerable to collapse, and
therefore might often be inappropriate.



1. Introduction

There may be a general lesson to learn from the problems which engulfed Mexico m December last
year. A number of “emerging market” economies - such as Indonesiz and Arpentina - have
undergone similar economuc reform programs m recent years, and may yet face similar problems.
Furthermore, the issues involved may be of relevance elsewhere, including eastern Europe.

The representative emerging market 15 a low-wage deveioping country in which macroeconomic
stabifisation has been put in place, providing a new guarantee of stability. Agamnst the background of
such macroeconomic policies, the returns to mward investment, which had previously been risky,
come to seem high. The prospect of high returmns on such activities leads to an wrush of finds and a
demand boom. This leads to a Joss of competitiveness and a current account deficit. That deficit
may in tutn endanger the stabifisation, if'it has been based on a fixed exchange rate.

In this paper we present a theoreticat analysis of the macroeconomies of these issues concentrating
on one key aspect: the sustainability of the fixed exchange rate. We view the problem as & “race”
between the demand stirnutus produced by ihe snvestment boom, and the supply expansion which
the mvestment will bring on stream. If all goes well then supply keeps pace with demaad. But it may
not do so. We focus on the macroeconomic policy choices facing a government n this uncertain
environment. We ask: is a fixed exchange rate fikely to be sustamable in the face of an inrush of

funds and then s reversal?

We use a simple 2-period model, the basic version of which ss outlined in section 3; aithough highly
stylised, the simplicity of this model allows a vanety of issues and mechamsms to be formally
examined. The central idea 15 that there s uncertamty about the extent to which the sapply
expansion will catch up with the tnitial demand boom. I it does not do so suffciently, then the
competitiveness probiem resulting from the demand expansion i the first penod, will cause a slump
in agaregate demand and output i the second pensed. This might provoke the government mito

abandomng the fixed exchange rate in search of higher output throngh & monetary expansion.

In sections 4 and 5, we consider two possible extensions. along the lines of the work by Ozkan and
Sutiserland {1994) and Obstfeld {1694). In these stories the shortfall in aggregate demand can be
exacerbated by expectations of devaiuation provoking interest rate increases, and by anticipatory
wage increases further squeezing competitiveness. We reject these as not fundamental to the
Mexican case. Instead, in section 6 we consider our own preferred development of the basic model,
in which government policy 15 constrained by an external financing or balance of payments
requirement i the second penod. This makes the necessary reduction 1n aggregate demand more
severe. In section 7 we examine the conditions under which the governsent might face a binding

constrant of this sort. Sect:on 8 conciudes.



2. Some Stylised Facts: An Outline of the “Mexico Story™’

The joining of NAFTA put the seal on a program of macroeconomue stabilisation in Mexico, which
ied to a very big reduction 1 the nsk premium on capital. Investments which had been affected by
policy nsk now had a guarantee of macroeconomic stabifity, The result was a surge in investment,
causing a large shock 1o aggregate demand; between 1989 and 1992 investment incressed by 28%
in real terms.*

The commstment to a fixed exchange rate - the stabilisation in Mextco was exchange rate based -
led to an mability to choke off this boom by monetary tightness and exchange rate appreciation;
there was neither the expenence nor the Institutional mechanism to deal with it by fiscal contraction.
In addition, as Feldsten (1995) notes, the savings rate actually fell; consumers, expecting personal
mncomes to grow i the fisure, were naturally tempted to cut their saving and spend more straight
away.

The result of the boom was nising costs and prices, which, most critically, reduced expons and
promoted 1mports, reducing aggregate demand and thus output. Between 1988 and 1992,
wholesale prices rose by 96% in Mexico, comiributing to an approximate 24% appreciation 1 the
real exchange rate vis-a-vis the ULS. doliar,

At the same time, the investment boom led to potential expansion n supply capacity. Such an
enhanced supply capacity would work against the above mentioned teadency for rising costs and
prices, but only gradually. As in real business cycle theory, such capacity expansion takes “time to
build”

One can in fact think of the nitial reduction in nisk premia as setting up a race between the demand
boom and time to build: between the cost raising consequences of the demand boom - which
depressed net exporis - and the cost reducing consequences of the supply expansion - which
expanded them. The essential claim of the analysis presented here is that the outcome of such a race
is uncertain. If the supply expansion 1s not larze enough or quick enough then macroeconomic
outcomes and policies which look sustainable tum out not to be. This 15 essentially Hayek's version
of real business cycle theory {see Hicks, 1967).

It appears that, ex-post, time ¢ build did badly: 100 little, too iate. As a result, entenng mnto what
we might call the second peniad of our znalysis, the economy had an uncompetitive cost structure,

an emerging reduction in net exports, and low demand; basically, the economy was facme a slump,

? For a very clear account of the facts of the case see Sachs, Tornelk and Velasco (1995).
* The source of all figures quoted in this paper 15 Internaiional Financial Stefistics, except where othenwvise
mdieated,



Between 1988 and 1992 the current account deficit rose from -$2.4b to -$24.8b (as a proportion of
GDP the current account deficit rose from 1.4% to 7.6%). By 1993 the rate of real growth in GDP
had slowed 10 0.6%, compared with 4.4% in 1990.

One mechanism available to correct the competitiveness problems s devaluation. It 18 true that a
govermnment commutted to a fixed exchange rate vis~o-ws the US. dollar, as part of a wider set of
policy reforms, would want to resist devaluation, in order to avoid losmg credibility. An initial
caiculation of the costs and benefits of the reform strategy mught well have arpued in favour of the
credibility benefits of a fixed exchange rate, even if such a regine mvolved a tying-of-the-hands of
monetary poticy, preventing it being used to stabilise shocks such as the one just described. But like
alf such regime-choice questions this involves a cost-benefit cafcufation: beyond a certain pomt,
soldierng on with a fixed exchange rate is too costly an option. This appears 1o be the best
explanation of the underlying forces which were at work mn Mexico last year: that the loss of export
demand, as a result of uncompetitiveness, cansed maintenance of the fixed exchange rate to become

too costly.

The difficulty of sustaming the fixed exchange rate appears to have been compounded by a marked
slowdown i the mflow of capital which, with hindsight, looked inewitable. With the rise in costs and
prices, and the uncompetitiveness of the export sector. the prospects for capdal worsened. These
problems were exacerbated by domestc political turmott dunng 1994; asset holders, feanng the
possibitity of abandonment of the policies of reform, began to require a nsk premwm. This
depressed demand further, making the siump worse, and so making 1t more difficult for the
government to soldier on. On top of this, msing U.S. mterest rates increased the foreign rate on
which the nisk premium had to be applied, leading to further pressure.

In sum, the intnnsic features of the above-described process are:

i) a Jarge boom in agoregate demand, causing an merease i output and prices, intrinsically leading
1o a subsequent reversal in a “second phase” - this then set in tran the temptation to allow the fxed

exchange rate to collapse;

ii) an expansion 10 agaregate supply of uncertain speed and size, which if it s not fast or Jarge
enough fails to prevent the slump 1n output m the second stage, and thereby fails to save the regmme;
and,

iii) a slowdown or perhaps even reversal in the capital inflow, making collapse mn the second phase
more likely.

%)



In addition;

iv) additional unexpected negative shocks - mn this case domestie political events and U.S. mterest
rate rises - can tighten the capital inflow constramnt, making collapse more likely.

This account sees evidence of the collapse of the peso as an issue of policy choice for the
govemnment: abandomng a commitment to the fixed exchange rate in the face of internal

developments which make it vulnerable to adverse external circumstances.

3, The Basic Model

The model has the following features:

i} In the first pericd there is a demand shock (denoted &) which expands output for one period
only.” This boom causes inflation, and some of this inflation will be carried through to the

second pencd.

ify First perod nflaton and the lagged effect on second period inflation causes a

competitiveness problem in the second penod.

ity In the second penod there 15 a realisation of a random vanable (denoted A1) which
determines the extent to which the period ¢ demand shock feeds through to zn expansion of
aggregate supply im penod 2.

) The government faces an exogenously fixed political cost of devaluation,

The demand and supply equations which form the basis for the model in each penod are:

(n »=olg—p)-m+48

2) p=p g -7

{3) Yy, =ole; ~p}-p,

4) Pyo=p gy, ~F - 28) 4 8(p, - py)

* Some choices are nccessary to [t the model into 1wo penods - we wish here to capture the fact that the extra
mvestment 15 a temporagy stock adiestment rather than 3 permanens additional fow.



where y 15 the output level (the subsenipt denotes the relevant penod); €15 the nomunal

exchange rate; p is the price level; / is the nomnal interest rate; and, ¥ ts the

naturat rate of output

In this section, we assume that the domestic interest rate equals the exogenously fixed foreign

interest rate:

(5) =1

We make the following simplifying assumptions;
i) =i =0

i) g =g =p =0

Note that we are effectively assuming that the government mamtains the fixed rate with
certainty m the first penod. To justify this we require the satisfaction of a penod | rationality
condition Le. that 1t is rational for the government to enter and maintam the fixed agreement
with certamnty i period 1, before the period 2 realisation of 2. We take it as given that such a

rationality condition 15 satisfied (we will returm fo this pomt fater).

Using the above assumptions, we can re-write the model:

ay ¥ =cl-p)+8

2y 2=

3y ¥, =ale, —p,)-H;

4y D = (14 ) p + By, - A5)

3.1. Solving the Basic Model

In this modet the frst pericd aggregate demand shock causes milaon and hence a
competitiveness problem i the second penod. If the government chooses to mantam the fixed
exchange rate then output will fall. This negative effect on second-penod cutput may be offset

by what we mught call the “structuralist™ type feed through of first period mvestment {0 an



outward shift in aggregate supply n the second period. The government trades off the output

consequences of the fixed rate agamst the politicai cost of devaluation.

The basic model can be solved to give the following:

(6) »=M5 where  M=1/{1+ocd)
(7 p, = M8

(8) 3, = M[cre: — {1+ EYMS + opAs - :ﬂ';]
9 8p, = M5 -~ op)MS - 26 + au, - 7i ]

in the second period output ncreases with an exchange rate devaluation {this s the
government policy vanable). Output decreases with the size of the first penod demand shock,
as this has a2 negative effect on competitiveness, but this might be offset by the structuralist
feed-through from the higher investment in the first period to supply expansion in the second.

Higher foreign interest rates dampen aggregate demand and hence depress output.

The problem now is to find the range of 2 shock realisations over which the government will

mamtain the fixed exchange rate agreement. The approach 15 to find trigger values, A7, at

which pomnt the government 15 indifferent between regimes.

Consider the following utility function:
(10) Ug =~ - Zle,)
where Z{e,)>0 if ¢, =0
Z(e,)=0 if e, =0

In this model the government cares only about the nunumsation of output deviations around a

constant natural rate.

Clearly, if the government floats it will set the exchange rate so that y, = 0. This implies the

following exchange rate policy:

an 0y =20+ 1+ OMS - pAS
o2



Under the fixed regime we can determune the output level by seting 2, =0 n equation (8) to
get the following:

(12) ¥y = M5 - 01+ EHMS + ap25 ]

By substitution of these equations for output nto utifity fanction {10}, we can determine the
utility level of the government under each regime. By equating these functions and solving for
A we can determine the trigger pomts at which the government would switch between
regimes:

(13) ,1?;(;:;]{_?{5{ 3 &0+ o)z

Note that there are two roots for A7 I 4 15 Jower than the nagative root the government quits
the regime and devaiues to boost aggregate demand. If 2 15 higher than the positive root then
the government quits m order {o appreciate and dampen aggregate demand (it does 5o because
the supply expansion is so large that output exceeds the target). If A s between the positive

and negative roots the government will choose to maintain the fixed regime.

In the following discussion we concentrate on the negative root; the notion that a government
might be forced to quit the fixed exchange rate agreement because it is over-expansionary does

not fit well with the Mexican experience.

We can make a number of inferences about the negative root which provide the centrai

findings from the basic model:

i) The tnigger 1s ncreasing mn ¢ as this unplies a greater competitiveness problem and hence

output ioss in the second perod under the fixed regime.

i) The tngger 15 increasing 1n the foreign meerest rate as this implies a further depression in
aggregate demand i the second penod, which the government will be unable to offset under

the fixed regime.

iii} The trigger is decreasing s Z; clearly a higher fixed cost of qutung the exchange rate

regime acts as a disincentive to devalue.



w) The effect of higher § appears to be ambiguous. It 15 clear that higher § increases the
competitiveness problem in the second period refative to the political cost of switching regime,
and so this raises the trigeer. On the other hand, higher § reduces the relative effect of higher

foreign wnterest rates and so this lowers the tngger {but this is really a scaling effect).
4. Interest Rates and Devaluation Expectations

In this section we outline an extension to the basic model presented above. So far we have
assumed that the domestic mierest rate equals the forewgn rate. In this section we replace this
assumplion with the uncovered interest parity condition and examme the implications for the

sustainability of the exchange rate agreement.’

Replace equation (5) with the UIP condition:
=0+ E{Ae,)

where [ (Ae,) 1s the expected change i the exchange rate in the second period

Given ¢, = 0 mmplies Ae, =¢, we can therefore re-write the UIP condition as,

{5y i, =0 + B (e,)

Solvng for the model in the same way as above we get the following par of cutput and

mflation equations:

(14) ¥y = Mloe, = o1+ M5 + 0gA5 - 7 (1] + Ey e, ))]

(15) Apy = pM|(£- op)ME - 25 + oy - (i + Eyle )

Once again we consider a government which maximuses atility function {10). As before, under

floating the government would set 3, = 0, implying the wtility level I/, = ~Z.

Under the fixed regime the output fevel would be given by,

(16) Yo = M[-otl+ O@US + o9 - 7(iT + Ey(e)]

* Ozkan and Sutherland (1994) consider the effect of endepenous devaiuation expectations on interest rates and
the sustanability of exchange rate regimes.



This would imply the following utility fevel:

(7 Ug =~M3[-o(1+ D@6 +0p25 - 11} + Ele; ))]2

Now the utifity of the government under the fixed regime depends on the devaluation
expectations of the private sector. In the discussion of the previous section, we concentrated
on the tngger value for 2 with the negative root, as we do not consider a situation where
there is a positive probability that the government will quit the fixed rate, in order to appreciate
and dampen aggregate demand, as appropriate to Mexico. If we now make the expiicnt
assumption that the distribution of 4 is such that the government will #ever guit in order to
appreciate the currency, then we can assert that the government will only ever devalue, and so
devaluation expectations can only reasonably be positive. From equation {17} we can see,
therefore, that this extension implies a fower utility levet for the government under the fixed

regime.7

To keep the algebra simple, we solve for the trgger value given a fixed private sector
devaiuation expectation. Using the above equations we can equate utility under both regimes

to find (discarding the positive root):

T 1+& 1 -
{18) A :[1+a¢) +U—¢5[?(’3 +E§(33))—(i+a¢)ﬁl

1t is clear from {18) that a positive devaluation expectation will raise the trigger value for 4.
Consequently, the feedback of expectations mto mterest rates will make 1t Jess likely that the

government will be able to masmtain the fixed exchange rate.

Note that to soive for this model properly we should introduce a rational devaluation
expectation. This would involve solving for £,{¢,) as a function of an arbitrary trigger, given
& specific form for the distribution of A. We would then substitute this expectauon mto the
above equation and soive for the “state-consistent” trigger value. This procedure is laborious
and does not lead to any alteration in the basic result: the feedback of private sector

devaluation expectations into domestic interest rates can make the fixed regime more costly to

7 Bven il we did allow for o smali probability that the povernmem might appreceate o exceptional
circumstances, we would still expect that overall the private sector exgectatian would be for a positive mte of
devaluatton.



sustain and hence wncreases the likelihood of devaluation. The details of this procedure have

therefore been omitted.?

1t seems clear from the evidence of events leading to the devaluation of the peso, that this sort
of mechamsm can only have a supporting role sn any explanation of the crisis. Only n the days
inmediately preceding the devaluation was there any increase n the interest rate different:al
vis-q-vis the U.S.. Although this certamty compounded the problems of the Mexican

government in those few weeks, it cannot provide a compelling explanation of the cnsis itself.

5. Endogencus Wages and Devaluation Expectations

In the formulation for aggregate supply, given 1n equations (2} and (4) above. there is no
forward looking component determiming prices, In a more sausfactory model there wouid be
some forward looking component to capture the effect of price expectations on wage levels

and hence current prices.

The inciusion of a mechamsm of this sort would provide an additional source of destabilising
feedback. To the extent that current prices depend on current wage levels, which in turn
depend on expeciations of future consumption prices, if agents expect a devaiuation in the
future this wili push up the future consumption prce, and hence lead to an increase m the
inflation rate today. This will worsen any competitiveness problem faced by the government

end may increase the likelihood of devaluation.’®

Inspection of the data for Mexico would suggest that this mechanism did nor have a significant
role in the development of the Mexican crisis - the real consumption wage remamed roughly
eonstant throughout 1993 and the first part of 1994. This 15 perhaps not too surprsing as the
periodic nature of nominai wage bargamning implies this mechamsm can only have a significant
impact over the long-term. In the case of Mexico it would appear as though events happened

too rapidly to be reflected in spirafling nominal wages.

& This approach 1s deveioped in Ozkan and Sutherland (1994), Obstield (1994) and Davies and Vines {1995).
? Obsefeid (1994) discusses this sort of mechanism.
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6. An External Financing Constraint

We now turn to an aiternative development of the model ir which the government faces an
external financing constraint duning the secoad period; this limits the ability of the government
to run a current account deficit, or requires the government to run a current account surplus.
The seventy of this constraint 15 delermined, in part, by the size of the first period current

aceount deficit.

In this section we will assume that this constrant 1s binding; st is this constraint rather than any
shortfall in aggregate demand which restncts output in the second penod (we consider when
the constramt might be binding in the followmg section). Thus, in the second penod there 1s 2
trade-off between maintasung the fixed exchanpe rate and the low output necessary to choke
off imports and satisfy the balarce of payments constraing. ™ Once again, a structuralist effect

of higher supply capacity nught reduce the output consequence of the fixed rate.

The second period BP constraint can be written as follows:
(19} ole, = py)— myy 2y, —ole, - p)]
given  wwo<k(i)<{1+4)
where p 18 the propensity to tmport; and, & determines the seventy of the BP

constraint

The term on the left is the current account surplus 1n the second penod. The term in square
brackets on the nght hand side 1s the current account deficit in the first period. The parameter
which determines the severity of the BP constraint, k. 1s assumed 10 be ar increasing function
of the foreign mterest rate; if the foreign interest rate increases thes the value of foreign debt

shall nise and so we will assume that the BP constraint becomes stronger.

The severest constraint which can be imposed 15 when & =(1+4,), In this case the current

account deficit 1n the first period must be matched by an approprate surplus in the second. On

the other hand, as k& -» -2 this condition effectively mmposes no constramts on the second

* In our conclusion we suppord this approach by argng that micraational capstal markets are to some extent
segmenied. Implient within our argument. therefore, 1s the assemption that the governunent 1s able to rmse
domestic mlerest rates, cartail absomption expenditure, and ia this way maintan the fised exchange mate, given
a binding external financing constraint.

Il



penod policy of the government. We assume that the function & is exogenously given, but

sufficiently high for the constraint to be binding [and so we treat (19) as an equalityl.

In this development of the model the BP constraint effectively replaces the second pericd
aggregate demand equation. Given this, we sobve for the model in the same way as in section

3.1 above.

By substitution of y, ard p, into the BP constraint, and with e, =0, we can soive for second

period outpnt as:

(20) v =Zte, - po) - {6 + o]
# u

This eguation, together with equation (4)’, gives us & pair of simultaneous equations for output

and prices tn the second peniod. We can solve for output to get:

21 v =[u:a¢}{m’3 — ap(1 + EYMS ~ k(op + u)MS + opA5)

Output decreases with the first period demand shock for two reasons: firstly this causes
inflation and hence competitiveness problems; secondly, this leads to an increase in imports and
hence a higher first period current account deficit to be reversed in the second. As before this
might be offset by a positive structural effect on output. Higher foreign nterest rates reduce

output as this implies & higher ¥ and hence a stronger BP constraint.

The equation for second penod inflation 15 given by:

{22) Ap, = ( ¢ )Eo‘i,‘._. + (uf ~ o) ME ~ k{og+ y)Mﬁwy}*‘.G]
H+agd

As in the basic model, under floating the government will set the exchange rate so that it

achieves the output target, y, = 0. This implies a utility level of U, = -Z.

Under the fixed regime we can set ¢, = 0 in equation {21) to solve for the output evel:

(23) ¥ :[ ! ][—01,25( F+ EMS - k(op + 1) MS + opAs)
H+Op



This 1mplies the foliowing utility level for the government under the fixed regime:

J- [~od(1+ OMS - k(og + )M + opAs]’

(24) U, = -[y o,

Equating the utility level under each regime and soiving for A7 gives:

(25) P (gi»g][agm +EMS + k(o + p)MS £ (st + opVZ

Higher Z increases the spread between the positive and negative roots, increasing the
probability of the government mamtainag the fixed exchange rate regime. The government wifl
devalue if A s below the negative root and apprecmaie the currency if A 15 higher than the

positive root.

Focusing on the negative root we can make a number of inferences, which provide the central

findings from the exteaded model:

i} The tngger 15 ncreasing 1n & - a harsher balance of payments constraint implies & greater

output sacrifice if the fixed exchange rate is to be mamtamed.

ii} The tngger s increasing in £ as this tmplies a worse competitiveness problem 1n the second

pertod.

iti) The trigger is also sacreasing in the foreign interest rate as this implies a higher & and hence

a harsher balance of payments constramt.

) Finally, the tngger 15 increasing m §; higher § 1mplies a larger current account deficit in

the first pericd and a greater competitiveness problem in the second.
7. A Combined Analysis

In this section we combine the analysis of both the basic model and the external financing

constramt extension, and examine the conditions under which this constraint becomes binding,



The devaluation trigger points from sections 3 and 6 can be re-written as:

o A= HM -2 JZ

ods * opdd
® VIS
Nog ogdN

where M =1/{1+ag8) N=1/(u+ao¢)

In figure 1 below we represent both of these schedules in (A, %) space.

x

Figure 1

In figure I the no devaluation range s shown by the shaded area. For k=& the balance of
payments constraint 15 binding; as & increases beyond this point the range of A realisations

sufficient to aflow the government to mamtan the fixed regime shrinks.

Note that & 15 the level of & for which ocutput 11 the basic modet equals that in the external
financing constraint extension (at the appropriate trigger point). For k¥ 2 %", which impiies a
more severe BP constraint, output must be constrained by external financing considerations,

rather than any shartfall in aggregate demand. We can soive for &° to get:

o (1+0o@) R
(26) k —5{y+d¢)[n, (1= wZ]

We can see that &™ is increasing in the foreign interest rate (this 15 possibly misleading - see
below), but decreasing in Z and &. It is therefore more likely that the BP constraint will be
binding {for a given value for &) when the palitical cost of devaluation increases and the size of

the nitizl demand shock 1tself increases.



An increase in foreign interest rates has both a direct and an direct effect n this diagram.
Firstly, we can see from the above equations that schedule @ will shift upwards. In figure 2
below we can see that this will cause the no-devaluation region to shrink and 50 1t will be less

likely that the government can mamntan the fixed regime.

A

Figure 2

Secondly, we have already argued that & will be mcreasimg 1 the foreign ingerest rate.
Consequently, st will become more fikely thai the BP constraint is binding and so this will

hkewsse reduce the possibility that the government 15 able to maintain the fixed exchange rate.

8. Conclusion

We would argue that the combined analysis of the basic model and the external financing
constramt extension, presented i section 7. offers the most compelling basis for an
understanding of the Mexican crisis. As has already been sugpested, the iterest rate and

endogenous wage extensions, presented in sections 4 and 5, provide only limuted insight.

First of all we should note the coaflict between the endogenous iterest rate and external
financing constrant extensions. Essentialiy this is a price versus quantity issue; one approach
suggests that interest rates will nse with devaluation expectations, whilst the other suggests
that external financing will become more scarce. It is ciear that in the case of Mexico the most
significant element was the external financing constraiat, The theoretical explanation for this is
credit rationeng (Stiglitz and Werss, 1981} and the international segmeniabon of capiai
markets {Feldstein and Horioka, 1980, Feldstemn, 1995). The observation to support this 15 that

there was no significant nise 1n the mterest differential prior to the cnisis, but there certainly was



a marked decrease i the amount of capital flowng into Mexico in the months ieading to the

crisis."!

In short our formalisauon of the Mexican story is the following:

i) In the first period the government did not envisage that 1t would face a binding externai

financig constraint m the second perod.

if) Given this first pomt, the government expected that the supply expansion 1 the second
penod would be sufficient for 1t to mamtam that regime {although st may well have been aware

that a sufficiently bad realisation mught render the fixed exchange rate untenable). In 1erms of

figure 1 the government anticipated & <k {perhaps significantiy so).

i} A number of exogenous factors contived to rasse &, with the result that the government, n

the end, faced a binding BP constraint in the second period. In terms of fipure 1 it turned out

that k> &" (perhaps significantly so).

w) The supply expansion was msufficsent for the government to mamtan the fixed regime

given that it faced a binding external financing constraint.

Basically, our explanation for the crisis 1s an exogenous increase in & compounded by a low
realisation for A . The position of the Mexican economy - including the fixed exchange rate -
might at one point have iocked sustamnable {in what we have called the first period); it was the
smerease in & which changed the costs and benefits of mamtaining the regime and ultimately led
to the breakdown. With hindsight, anticipating the stowdown in the capntal inflow, the position

of the government might never have looked sustainable at all.

What factors led to the merease in 47

i) The rise in U.S. nterest rates; dunng 1994 the Federal Reserve ramsed short-term ULS.

interest rates five times, from 3% to 4.75%.

"* The mnterest differentsal increased immediately poor to the devaluanon of the pese.



if} Political mstability; the problems followsng the revolt in the Chiapas region were

compounded in March 1994 by the assassination of presidential candidate Luis Colosio.

ifi) To the extent that we can expect the availability of funds to dimmish when investors
anticipate a devaluation, the above effects, which increase the likelihood of devaluation, will in

turn lead to a farther reduction in available funds and thus a further increase in k.

There 15 one further reason identified by Feldstein (1995):

1v} The Mexican government incorrectly anticipated the continuation of the high capital inflow
of previous years, which had aliowed the current account deficit to reach the levels which it did
- “Much of the ... inflow duning the period was presumably miended by foreign investors as a

one-time portfolio reallocation, mcluding the repatnation of previous Mexican flight capital”

This finai reason for the increase 1n &, more than any other, would support the hypothesis that
the government did not anticipate the binding external financing constraint m the second

period.

What are the implications for policy?

First, to the extent that the government is able to mnfluence agaregate demand using fiscal policy, 1t
can be regarded as having some mfluence over the first penod agaregate demand shock, In doing so
the government then influences the shape of figure 1 in the second penod (schedule ® may shift up
or down, whilst schedule @ will shift up with §). By ensunng a lower § the government reduces
the likelihood that 1t will face a binding external financing constraint in the second penod. We have
chosen not to concentrate on fiscal policy questions in this paper, as we do not consider the
Mexican government as having been abie to exeraise sufficient fiscal controf to have a significant
impact. However, to the extent that the government 15 able 1o exercise some fiscal controi the policy

implications are quite clear: darmp consumption to make way for the investment boom,

Secondly, in the early stages of the stabilisation process, the government should elosely monitor the
source and composition of capital inflows, in an attempt to asceriun the sustasnability of the capial
flow, and its vulnerabifity to external events. To the extent that direct mvestment 15 less fiquid than

portfolio investment, a hipher proportion of direct mvestment would imply a capitai flow less
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susceptible to fluctuations induced by external events, In the case of Mexico, the level of portfolio
investment rose substantially during 1993, before coliapsing during the first six months of 1994."
Over the same period the level of direct investment remaned relatively stable. Portfolio mvestment
was the more significant component of the capital flow, however, accounting for, on average, five

times as much as direct investment dunng 1993,

The final message may be 1o avoid exchange rate based stabilisation. That s, it may be better to
float the exchange rate and then to base macroeconomue discipline around a tight regme for
monetary aggregates {or around an explicit mflation target). Of course there are difficulties with
regimes that involve floating exchange rates: excess volatility (especrally with the thin currency
markets which emerging market countries are likely to expenence), and vulnerability to inflation if
the loss of a fixed exchange rate leads to an mability to precommit monetary policy and so an
inability to prevent laaty. But our analysis suggests that an exchange rate based stabilisabion regime
faces perhaps a worse difficulty: #t mtnnsically carmes the nsk of undermimng stself. At least, with
floating, if things work out badly in penod two, the currency can depreciate. Even a precipilate

downward exchange rate movement may be supenior to a collapse of the regime itself.
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