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FUNDAMENTAL DETERM NANTS OF MEXI GO S EXCHANGE- RATE CRI SIS CF 1994
by
Polly Reynolds Al en
The University of Connecti cut

| n Decenber 1994 Mexico's exchange-rate crisis sharply
reversed seven years of slow growh. Wth hindsight and
additional information, Mexico's large current-account deficit
and excessive reliance on short-termdol | ar-denom nated borrow ng
were clear signs of an overval ued peso. The suddenness and
severity of the crisis are harder to explain. Economsts have
difficulty in nodeling the precise timng of the crisis (Costfeld
and Rogoff 1995 and Fl ood, Garber, and Kraner 1995). In general,
nodel s of short-run novenents in nom nal exchange rates have not
been supported enpirically (Meese and Rogoff 1983 and De G auwe
1989). More renarkable in the case of Mexico, economsts could
not agree in the nonths before the crisis on a fundanent al
di agnosi s of Mexico's exchange-rate policy (Dornbusch and Vérner
1994).

The crisis followed a seven-year period of w dely praised
reforns by the Mexi can government. Aspe (1993) describes
Mexi co's programfor bringing down inflation, which had peaked at
al nrost 600 per cent per year in one nonth of 1987. Mexico
rejected the standard neocl assi cal prescription of contractionary
nonetary and fiscal policies in favor of a program of structural
reforns, including liberalization and reformof the financial
markets, trade liberalization cul mnating w th NAFTA,
privatization of state-owned industries, and tax and fiscal
reforms. At the core of the programwas a series of Pacts anong
busi ness, | abor, agriculture and the governnent to control wages
and prices and to stabilize the nomnal exchange rate. Inflation
fell from 160 per cent per year in 1987 to 45 per cent in 1988
and to less than 20 per cent in subsequent years.

A key factor in the Pacts was the promse of limted and
control | ed nom nal depreciation of the peso agai nst the dollar,
cunul atively totalling 56 per cent from 1988 to Novenber 1994,
far short of Mexico' s cunulative price increases of sone 250 per
cent. Dornbusch and Wrner (1994), measuring Mexico's real
exchange rate in several ways, show a real appreciation of the
peso from 1987-1993 in the range of 60 to 80 per cent. This
appreci ation occurred in spite of a 14 per cent fall in Mxico's
terns of trade, a | arge conponent of the real exchange rate.

Mexi co al so ran overall bal ance- of - paynment s surpl uses from 1990-
93, accurul ating over $7 b. of reserves in 1993 alone. Left to
the markets, the real appreciation woul d have been even greater.
Then, in 1994, increased concern about Mexico's politica
situation reduced capital inflows, leading to | arge reserve



| osses. I n Decenber, the government deval ued, stinulating
further speculation that sent the peso into a free-fall.

Ei ght nonths before the crisis, Dornbusch and \\rner
summari zed t he opposing views of economsts. On one side, the
"equilibriumview' maintained that Mexico's investnent
opportunities, increased productivity, fiscal restraint, and
newy |iberalized trade and capital flows justified the
continuing real appreciation. On the opposite side, Dornbusch
and Wrner argued that the rising current-account deficit, slow
grow h of output, and real appreciation relative to purchasing
power parity showed an increasingly overval ued peso. As it
turned out, they were correct about the overvaluation, and their
nodel of an incomes policy provides insight into Mexico's grow ng
di sequi i brium

But purchasi ng power parity is not an adequate neasure of
the equilibriumreal exchange rate, which is influenced by real
fundanmental s. Yet fundanental changes of increased investnent
and gover nnent savi ng suggested to those holding the "equilibrium
view' that Mexico' s real appreciation was sustai nabl e.

The fundanental s are crucial, but need to be anal yzed in the
context of a credible nodel describing the interrel ated
trajectories of the equilibriumreal exchange rate and ot her
vari abl es, such as output, investnent, consunption, and saving.
For a country where capital noves freely, the nodel nust
i ncor porate fundanmental determnants of |long-termcapital flows
and the influence of the country's changi ng debt to foreigners.
The sinple, dynam c neocl assical nodel | describe here enphasizes
the roles of investnent, saving, and long-termcapital flows in
determni ng an econony's equilibriumtrajectory. The resulting
equilibriumreal exchange rate is | abel ed the NATREX--the NATur al
Real EXchange rate.

If prices of goods are flexible and net capital flows
largely reflect long-terminvestnment and | endi ng, narket
pressures will nove the real exchange rate toward its equilibrium
trajectory, regardl ess of nomnal exchange rate policy. But when
a country controls prices (as Mexico did, through the Pacts), the
lack of price flexibility can prevent the real exchange rate from
noving toward equilibrium Equally inportant in Mexico' s case,
| arge short-termnet capital flows can distort the bal ance of
paynents away froma sustai nable equilibriumtrajectory.
Pressures can build, eventually leading to a crisis. Know edge
of the fundanentals and the corresponding equilibriumtrajectory
of the exchange rate becone essential for sound policy.



Before the crisis, a conparison of the Mexican econony's
trajectories with the equilibriumtrajectories of the NATREX
nodel woul d have provi ded a warni ng of the underlying
disequilibriumand instability of Mexico's course. Since the
crisis, many economsts (e.g., Feldstein 1995 and Summrers 1995)
have noted Mexico's | ow saving rate and the inplications for
Mexi co's grow h of such |ow saving. Mre inportant in explaining
Mexi co' s exhange-rate crisis were the dynamcs of its national
saving rate, which fell from18 per cent of (P in 1988 to only
15 per cent in 1992 and 1993. In addition to the positive
fundamental s of Mexico's reforns, such as grow ng investnent and
i ncreased governnent saving, Mexicans were borrowi ng to finance
al nost tw ce as nmuch consunption as investnent.

The NATREX nodel provides a theoretical foundation for
describing an econony's equilibriumresponses to changes in
saving and in investnent. For countries with fairly flexible
prices, NATREX nodel s have provi ded encouragi ng enpirical support
for novenents of real exchange rates in response to changes in
real fundanentals (O ouhy-Veyrac and Saint Marc 1995, Limand
Stein 1995, Stein 1995a and Stein 1995b, and Stein and
Sauer nhei nmer, 1995). But the changes in Mexico's investnent,
saving, current account, and real exchange rate are inconsistent
with the equilibriumtrajectories of the NATREX nodel. For
Mexi co, the NATREX nodel is useful, not as a picture of what
actual 'y happened, but to identify the fundanental problens--

i ncreased borrowing fromforeigners in the face of declining
nati onal saving, exacerbated by an overval ued and appreciating
real exchange rate. The dynamcs of Mexico's rapidly falling
savi ng, increasing borrow ng, and appreciating real exchange
rate--clear signs of an unstable trajectory--were the underlying
cause of Mexico's exchange rate crisis.

A SI MPLE NATREX MODEL

The NATREX nodel is a real, mediumrun to | ong-run nodel
with high capital nobility, in which the goods narket is cleared
by the real exchange rate. |Investnent and capital flows lead to
changes in the stocks of capital and net foreign debt, which in
turn influence the denand and supply for goods. The equilibrium
real exchange rate (the NATREX), continually clearing the narket
for goods in the nediumrun, gradually evolves until the econony
reaches a steady state, where the stocks of capital and debt (per
unit of effective labor) are constant. For sinplicity, consider
here the case of a stationary econony with zero growh



The real exchange rate, R is defined as the foreign-
currency price of domestic currency, E, multiplied by the ratio
of donestic to foreign price levels, P/IP* (CDP deflators),

(1) R = EP/P*,

arisein Rindicating real appreciation of the currency. The
asterisk denotes foreign variables. Define the price |levels as

(2) P = Pnapszl(l-a-b) and (2v) P = P n*a*Pl*b*Pz*(l-a*_b*) ,

where good n is nontradeable, good 1 is exported and good 2 is
inported by the home country. Assumng the | aw of one price for
t radeabl e goods,

(3) P.E = P;*, and (3') P;E = Py*,

the real exchange rate for the hone country can be witten as

a geonetric average of the relative price of nontradeables to
exportables in each country, R , and R,*, and the hone country's
terns of trade, T:

(la) R = RAR**TP) = zR2

where R, = Py/P;, R* = P*/Py*, T =P,/P,;, and z = R ** T
This general formulation for the real exchange rate (A |l en 1995)
allows for the effects of changes in the relative prices of
nontradeabl es to tradeables and in the terns of trade. It can be
applied to a variety of nodels, and is enpirically neasurable.

The nodel describes a hypothetical nediumrun equilibrium
where output is at its natural |evel and the basic bal ance of
paynents is in equilibrium Cyclical, speculative, and short-run
expectational factors are played out in the nediumrun and are
ignored. Stocks of capital and net foreign debt are held
constant in the adjustnment to this nediumrun equilibrium but
then begin to change as a result of investnent and capital flows.

Si nce changi ng stocks of capital and foreign debt continue to
alter market equilibrium the NATREX is a noving equilibriumrea
exchange--an equilibriumtrajectory rather than |evel

The basi ¢ NATREX nodel can be summarized in three equations
--a nediumrun nmarket clearing equation (4) and dynam c equati ons

for the stocks of capital and foreign debt, eqs. (5) and (6). !
Al stocks and flows are witten in terns of the export good 1.
Mar ket equilibriumrequires that national investnent, |, mnus

nati onal saving, S, plus the current account, CA sumto zero.

(41 - S+CA=0.



The current account responds to changes in the real exchange
rate, declining with real appreciation. Equilibriumis achieved
t hrough adjustnments in the real exchange rate, which bring the
current-account deficit (-CA to equal the difference between
national investnent and national saving (1-9).

Assumng that the securities nmarkets clear and that centra
banks do not intervene in the foreign-exchange nmarket in the
medi umrun, eq. (4) can be read either as zero excess denmand for
goods or as basic bal ance-of - paynents equilibrium where the
current account is offset by non-specul ative | ong-term net
capital flows. National investnment and national saving include
both public and private flows, no distinction being nade between
public and private.

Perfect long-termcapital nobility assures that the country
can borrow freely at r* + r--the world real |long-terminterest

rate, r*, plus an exogenous risk premum r. Behaviors of both
investors and consuners are derived fromoptimzing behavi or
based on all current information, but wthout perfect foresight.

A ven the uncertainty of future real disturbances, the
trajectory of the real exchange rate cannot be predicted, even
when the underlying structure of the nodel is known. Market
partici pants know that the real exchange rate will change but
cannot--and do not--predict its trajectory. As a consequence,
long-termcapital nobility equates the donmestic with the foreign
long-termreal interest rate, adjusted for the risk premum

The remai ni ng two, dynam c equati ons descri be the
trajectories of the capital stock and net debt to foreigners.

Desired national investnent, |, |eads to changes in the capital
stock, k, while desired net capital inflows, I-S |ead to changes
in the net debt to foreigners, F.

(5 =1, =0inthe steady state, and

(6) =1-S, =0inthe steady state.

In any nmediumrun, the desired rates of saving, investnent
and the current account depend on the levels of k and F, given
exogenous factors such as the | evel of productivity, the rate of
tinme preference, the world rate of interest, the risk premum
and the terns of trade. Net long-termcapital inflows (I-S0),
lead to increases in the foreign debt, F, which affects both
saving and the current account. Positive investnent (I1>0) raises
the capital stock, k, which influences all three flows--

i nvestnent, saving and the current account. An exogenous



increase in productivity of capital, u, increases investnent,

whi |l e an exogenous increase in tine preference, S, increases
consunption and reduces saving. Arise inr*+ r reduces
investnent. The real exchange rate, R affects only the current
account, arise in R (real appreciation) reducing a current-

account surplus or increasing a deficit. 2 The nodel is described
in nore detail in the Appendi X.

The three basi c equati ons becone

- 4+ - ? + - - ? - - - -
(4a) I (k;u,r*+r) - Sk, F, s) + CARk,F,u, s,T) =0,°
- 4+ -
(5a) =1I(kju,r*+r), =0 in the steady state,
- 4+ - ? + -
(6a) = I(kju,r*+r) - S(k,F, s), =0in the steady state.

Saving equal s G\P (output mnus interest paynents to foreigners)
m nus consunpti on,

+ + +
(7) S=y(k) - [r*+ r]F - Qk-F, s), Sg=-(r*+r) + Cy,

where wealth w = k-F.

Stability requires that a rising capital stock gradually
decrease investnent (I <0) and that rising foreign debt gradually
i ncrease saving (S ¢>0) and so reduce borrow ng.

FUNDAMENTAL DI STURBANCES | N PRCDUCTIVI TY AND TI ME PREFERENCE

The NATREX approach is designed to show (i) how fundanent al
changes in desired net capital flows influence the equilibrium
real exchange rate and (ii) how an increase of borrowing |leads to
different trajectories for the equilibriumreal exchange rate,
dependi ng whet her the country borrows to finance new i nvest nent
or new consunption. Borrowing for either purpose |eads in the
mediumrun to real appreciation and then to rising debt, but only
i nvestnent increases the capital stock. Changes in both debt and
the capital stock affect nmarket equilibriumand the trajectory
and | ong-run change of the equilibriumreal exchange rate.
Borrowi ng to finance consunption |leads ultimately to | owner
consunption and real depreciation, whereas borrowing to finance



i nvestnent | eads eventually to higher output, greater consunption
and, likely, long-run real appreciation.

Figure la graphs desired long-termcapital inflows, |I-S, and
the current-account deficit, -CA in relation to the rea
exchange rate, R The real exchange rate has no effect on either
i nvestnent or saving, but positively affects the current-account
deficit. In nmediumrun equilibrium eq. (4a), |ong-term net
capital inflows equal the current-account deficit, whereas |ong-
run equilibrium(in an econony with no growh) requires zero
capital flows and a bal anced current account. Starting at point
a (in long-run equilibriumwere 1-S = -CA = 0), increased
borrowi ng for any purpose will raise I-S, shifting the |I-S curve
right to (1-S'; wuse of the newy borrowed funds to purchase
inports shifts -CAto the right as well, to -CA. To the extent
that the newy borrowed funds are used for donestic goods, |-S >
-CA at Ry, and the econony noves to point b. The real exchange
rate appreciates in the nediumrun to R ;.

[ Figure 1 about here.]

This nmediumrun real appreciation occurs, regardl ess why the
country borrows. Stocks of capital or debt then begin to grow,
influencing I-S and -CA and changi ng the equilibrium exchange
rate. The NATREX is a noving equilibrium

Borrow ng to finance consunpti on.

When the country is borrowing to finance consunption (caused

by arise in tine preference, S, which reduces saving in favor of
consunption), foreign debt starts rising. Wth the capital stock
unaffected, wealth (k-F) gradually falls, and interest paynents

to foreigners, r*F, rise.

The stability requirenent of S ¢ > 0 requires that
consunption respond strongly and positively to changes in wealth.
R sing foreign debt reduces weal th and increases interest
paynments to foreigners. Saving will rise in response, only if
consunption declines nore rapidly than the rise of interest
paynent s.

In figure la, withrising F, the I-S curve slowy shifts
back to the left, until net capital inflows have ceased at |-S =
0. Therise in the foreign debt also increases the current-
account deficit, nmoving the -CA curve right to -CA'. Wth
increased interest paynents to foreigners, the current account
will balance in the steady state only with a trade surpl us,



requiring a real depreciation. The econony noves gradual ly from
btoc, with depreciation fromR ; to R;

In the new steady state, wealth has declined and consunption
has fallen belowits pre-disturbance |evel. “ Borrowing to
finance consunption is truly a shift of tine preference in a
stabl e econony. H gher consunption today nust be offset with
| oner consunption in the future. In summary,

borrow ng to finance increased consunption first leads to rea

appreciation. In a stable econony, saving will then rise in
response to the rising debt, leading to an eventual decline
of consunption and real depreciation

Borrowi ng to finance investnent.

W see a different set of trajectories and | ong-run
out cones, when the country borrows to finance new i nvestnent (due
toarisein productivity, u, raising the nmarginal product of
capital). This investnent increases both the capital stock and
foreign debt, egs. (5) and (6), producing a nore conpl ex
trajectory for the NATREX. Before predicting the trajectory of
R we need to know what goods are produced and traded, which
goods are capital goods, and in which industry productivity
I ncr eases.

For Mexico, let us take the case of a snall country,
produci ng two ki nds of goods: tradeable goods, t = 1,2, sold at
worl d prices, and nontradeabl e goods, n. The terns of trade,
determned by world prices (T =P */Py,*), are exogenous. nly
the relative price of nontradeables, R ,, is endogenous, adjusting
to nmedi umrun equilibriumand providing the endogenous adj ust nment
in the NATREX. In eq. (la), percentage changes in R are
proportional to percentage changes in R ,, assumng R,* and T to
be constant.

Wth the tradeabl es markets always clearing at world prices,
the trade bal ance, B, equals the country's excess supply of
t radeabl es goods,

(7) B=y. - Ei,

where E; = is expenditure for tradeables for either investnent or
consunption and y  is output of tradeables. Any excess denand
for goods nust cone from nontradeables. Fromthe national -

i ncone-accounting definitions and eq. (7), eq. (4) can be
rewitten as



(4b) | - S + CA
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t + En - Yo -yn + (y: - Ep)

?- - ++ + + -
=E - yn=Edk,FFR;u,S) - yau(k,R1;uy) =0,

where E denotes investnent plus consunption expenditure for al
goods, E,, expenditure for good n, and y , output of good n; when
describing only the tradeabl es industry, the productivity

paraneter is u. Fi g. 1b shows the basic nmarket equation,

witten as the excess denmand for nontradeables. For a small
country facing fixed world prices of tradeabl es, equations (4a)

and (4b), or figures la and 1b, are two ways of |ooking at the

sanme narket-clearing condition.

In fig. 1la, the real exchange rate appreciates to R ; because
of increased demand for donestic goods (1-S > -CA); in fig. 1b,
t he same i ncreased demand is shown as a rightward shift of E nto
E,'. Wen capital inflows finance new investnent, the initial

rise in demand and shift of E , (dE/du; > 0) refl ects new denand
for nontradeabl e capital goods, such as construction.

The subsequent trajectory of the NATREX depends in which
industry productivity has increased. Let us assume for Mexico
that the increase of productivity occurs only in the tradeabl es
industries. Newinvestnent in tradeables |eads to increased
output of tradeables, y , and to increased denand for |abor by
the tradeabl es industry. As |abor, and possibly capital, are
shifted from production of nontradeables into production of

tradeabl es, output of nontradeabl es declines ( dyn/ du; < O,
gradually). In fig. 1b, they , curve gradually shifts left to
yn'.  On the denmand side, investnent spending for nontradeabl es
declines as the capital stock rises (until it eventually reaches
zero in the steady state), while consunption of nontradeabl es
begins to rise with rising wealth; the long-run effect on denand
for nontradeables is shown as a shift fromE , to E,". The
econony gradual | y noves to point d, with a long-run appreciation
of the NATREX to R 3. (Though not shown in fig. la, |-Sreturns
to zero and the -CA curve gradually shifts left from-CA to
intersect with I-S at an exchange rate of R 3.)°

The increased productivity in tradeables has |ead to | ong-
run real appreciation. (The new steady-state NATREX, R 3 IS
probably | ower than the nediumrun R 4, and the nove fromR ; to R;
may not be nonotonic.)

As long as the margi nal product of capital is greater than
the real interest rate (y' >r* + ry, the new investnent will
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raise the capital stock nore than the debt, inplying a rise in
wealth and | eading to increased consunption. (A sufficiently

| arge margi nal product of capital [y >C ] wll cause output and
saving to rise so much, that the country will not only increase
consunption but also repay the debt and start |ending [dF/ du <

0].) In sumary,

borrow ng to finance investnent first induces real
appreciation. Investnent in the tradeabl es industry | eads
to appreciation also in the long run. Gadually, output,
weal th and consunption will rise.

Table 1 summarizes the nmediumrun and lo ng-run effects of
the two types of borrowi ng on the NATREX, output, wealth,
consunption, and savi ng. Nei t her di sturbance produces a
continual decline of saving. In response to ariseintine
preference, we see a decline of saving, rise of consunption and
appreciation of the equilibriumreal exchange occurring together
in the nmediumrun, but are only tenporarily; wth stable
adjustnent, all three are then reversed. An increase of
investnent |eads to a positive cunul ation of savings over tine .

[ Tabl e 1 about her e.]

Conparing these trajectories of the NATREX nodel with those
observed for Mexico from 1988-1993 highlights the real
fundamental s that | ead to Mexico's exchange-rate crisis in 1994.

EVI DENCE OF FUNDAMENTAL D SEQUI LI BR UM I N MEXI GO

Tabl e 2 shows Mexi co's bal ance of paynents from 1988 t hrough
the third quarter of 1994. The current-account deficit had grown
to 8 per cent of CGDP by 1992. Foreign direct investnment renai ned
fairly steady, at only one to two per cent of P, slightly |ess
than the increase of reserves for 1990-93. A nost 90 per cent of
the net foreign investnment from 1988-1993 was in the form of
portfolio investnment, nuch of it short-termand i ndexed to the
dollar. Reserve inflows turned negative in 1994, with capital
inflows falling sharply in the second quarter.

[ Tabl e 2 about here.]

To see whether net foreign investnent (NFI) in Mexico
financed new i nvest ment or new consunption, we can |ook at the
changes in national investnent and national saving that
acconpani ed the current-account deficit, keeping in mnd that Nl
=-CA=1-S Table 3 shows the ratios to GDP of Mxico's
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national investnent (1/CGP), national saving (S @P), and
current-account deficit (-CA/(DP), and the year-to-year changes
in these three ratios, for the period 1988-1993. The sumof the
decreases in SY@P for 1988-1993 total ed . 058, al nost exactly
equal to the changes in private consunption, while the sumof the
increases of 1/CDP totaled only .027. Year-to-year increases in
nati onal consunption total over tw ce the increases in
investnent. CQumulatively, from 1988-1993, about 60 per cent of

t he new borrow ng (above 1987 |evel s) financed increased
consunpt i on.

[ Tabl e 3 about here.]

Conparing these Mexican trajectories with those of the
NATREX nodel, we nust keep in mnd that Mexico' s econony did not
meet the medi umrun assunptions of the NATREX nodel in several
ways. Prices were largely regul ated through the Pacts, |eaving
output to clear the goods nmarket and requiring foreign-exchange
intervention to maintain the nomnal exchange rate. Net foreign
| endi ng included a | arge short-term conponent, reflecting
excessive and risky internediati on by Mexico's newy privatized
banks. And desired | ending fromabroad was not perfectly elastic

at an exogenous r* + r; foreigners' wllingness to | end
refl ected a nunber of factors, which can be sumarized in a

fluctuating risk premum r.

The real appreciation of the peso and infl ows of reserves,
si mul taneous with a grow ng current-account deficit in Mxico,
imply that disturbances canme primarily fromthe capital account.
The "equilibriumview' held that reform liberalization, and
rising productivity led to higher investnment in Mexico and
i ncreased supplies of funds from foreigners.

By itself, an increase of funds fromabroad would lead to a
fall in the risk premum real appreciation, and a greater
current-account deficit. Investrment should rise with the | ower
cost of borrowing, but there is no guarantee that the investnent
increases will equal the increase in the current-account deficit.
To the extent that investnent did not increase as nmuch the
desired new |l ending fromforeigners, with prices rigid, the
contractionary effects of the real appreciation would reduce
output and | ower saving. (This short-run response is not
considered in the nmediumrun NATREX nodel; in this case, with a
decline of saving due to falling income, the new borrow ng woul d
be financing existing consunption.) An exogenous increase of
productivity in addition (a possible cause of foreigners'
enthusiasmto | end) would further increase investnent, shifting
the use of funds away from consunption to investnent.
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But the Mexican figures do not support this "equilibriunt
interpretation. Consunption (prinmarily private consunption) grew
twice as fast as investnent. The prinmary underlying cause of
Mexi co' s increased borrowi ng, rising current-account deficit and
real appreciation of the peso was the rapid rise in national
consunption and corresponding fall in national saving. Conpared
with the stable trajectories described by the NATREX nodel, this
conti nued steady decline of saving acconpani ed by i ncreased
borrow ng indi cates an econony on an unsustai nabl e, fundanmentally
unst abl e pat h.

Figure 2 illustrates Mexico's nove away fromequilibrium
At point binfig. 2 (asin fig. 1la), the country is shown with a
current-account deficit and net capital inflowequal to OA (In
a stable econony the |1-S curve would gradual |y shift back to I-S,
and if the country were borrow ng to finance consunption, the
exchange rate woul d gradual | y depreciate to a |level, not shown in
fig. 2, below R,.) |In Mexico, however, we see the opposite
novenents: saving continues to fall, noving the 1-S curve from
(1-9" to (I-9" and and the -CA curve to -CA'. The NATREX
appreciates further, fromR ; to R, at point c. A though narket
flows called for the real appreciation of the peso through 1993,
these market flows reflected unstable consunpti on behavi or and
unsust ai nabl e short-termforeign |l ending. The econony was on an
unstabl e trajectory.

[ Figure 2 about here.]

In 1994, world nmarkets becanme less willing to lend to
Mexi co, raising the risk premum Figure 2 shows the results of

thisrisein r as aleftward shift of the 1-S curve back to

|-S =0, and a depreciation of the real exchange rate to R 3, at
point d. The reactions of market participants to the rising risk
premum depreciation of the peso, and new perceptions of

Mexi co's unstable trajectory contained a | arge destabilizing
specul ative elenent. Only the large | oans and | oan guar ant ees
fromthe US and the | M- prevented net capital flows from
foreigners fromturning strongly negative.

(bstfeld and Rogoff (1995) discuss the credibility of th e
Mexi can policies, as neasured by the interest-rate differentials
on dol | ar-denom nat ed and peso- denom nat ed Mexi can bonds (proxies
for the markets' expectations of depreciation). They do not
di scuss the necessary underlying basis for credibility.
Cedibility is not sinply a matter of inmage nmani pul ati on but
rather of assuring the underlying fundanmentals. Wile the NATREX
nodel does not explain the precise timng, it denonstrates the
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inevitability of the crisis, given the fundanentally unstabl e
trajectory of the Mexican econony.

OONCLUSI ON

The NATREX nodel shows how productivity, u ¢, tine

preference, s, and the terns of trade, T, influence the |ong-run
equilibriumreal exchange rate R °.

+ - 4+
(8) RS = R(ug, s, T).

I n Mexico from 1988-1994, cumul ati ve declines of saving
equal ing al nost tw ce the increases of investnment, conbined wth
sl ow growt h of output, suggest that Mexico' s borrow ng was
i nduced by increases nore of tine preference than of
productivity. Wile both kinds of borrowing lead to initial real
appreciation, borrowing to finance consunption qui ckly begins to
depreciate the NATREX. Mexico's 70 per-cent real appreciation of
the actual real exchange rate over the period indicates
increasing msalignment fromthe equilibriumrate. Mreover, the
14 per-cent decline in the terns of trade directly depreciated
t he NATREX, naki ng even greater the msalignment fromthe rea
appreci ati on.

Not only did Mexico have an overval ued exchange rate. The
under | yi ng fundamental s governing Mexi co's national consunption
and national saving were unstable. Mexico' s slowy grow ng
output barely covered the small increases in governnent
consunption. The soaring private consunption was financed by
borrowi ng from foreigners.

The NATREX nodel shows why a country cannot continue
borrowi ng to finance consunption, even with perfect capital
mobility. A stable econony requires that debt-financed new
consunption nust be foll owed by increased saving and | ower
consunption in the future. 7 This conclusion cones from an
intertenporal budget constraint, not of zero present value for
debt, but nore practically, of novenent to a sustainable |evel of
debt to foreigners. Any country that continually borrows to
finance consunption (at a rate exceeding the growh of output) is
on an unstable trajectory that cannot be nmaintained indefinitely.

If the markets for a tine ignore this instability and continue
to lend without raising the risk premum the short-run narket -
clearing real exchange rate will appreciate ever farther from an
equilibriumtrajectory.
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Thi s unstabl e scenario of borrowi ng ever nore to finance
consunption describes Mexico's situation from1988-1994. Not
until 1994 did the markets begin to bet on a depreciation of the
peso. The turn-around in capital flows was sparked by increased
political uncertainties in Mexico and rising world interest
rates, nore than by any sudden perception fromthe narkets of
Mexi co' s unstabl e economc trajectory. But an increase of the
ri sk premum reduction of borrowi ng and real depreciation of the
peso were consistent with the fundanental s for Mxico.

In the perfect world of the NATREX nodel s, where the econony
is always in nediumrun equilibrium unexpected real disturbances
continually change the trajectory and steady-state | evel of the
NATREX, so that it is always noving toward, but never reaches,
its steady-state level. 1In the real world, where rigid prices,
short-run specul ative capital flows, and other narket
i nperfections prevent the econony fromreachi ng medi umrun
equi librium the actual real exchange rate deviates fromthe
NATREX. But if prices are responsive to narket pressures, the
real exchange rate will continually be adjusting toward its
nmoving equilibriumtrajectory. The NATREX approach points up the
basi ¢ fundanental s that determne this equilibriumtrajectory and
the inevitable pressures to nove the real exchange rate toward
the NATREX trajectory, regardl ess of nom nal exchange-rate

pol i cy.

However, in countries where price rigidities prevent the
econony fromadjusting, the real exchange rate will not
autonatically nove toward its NATREX trajectory. The nom na
exchange rate becones an increasingly inportant factor in
determning the real exchange rate, and the choice of the nom na
rate nakes a real difference. Policy makers and participants in
the markets need to know the equilibriumreal exchange rate.

Knowi ng the equilibriumreal exchange rate precisely is
i mpossi ble, for it is a nmoving equilibriumdetermned by ever-
changi ng fundanental s. Using purchasing power parity as a
nmeasure of equilibriumis inadequate. While purchasing power
parity remai ns the benchnmark around whi ch exchange rates nove
over very long periods of time, within relevant tinme horizons the
devi ations of the equilibriumreal exchange rate fromPPP are
much too large to ignore. Policy makers need to be aware of the
interrelationship of the basic macroeconomc trajectories of
savi ng, investnent, output, consunption, and capital flows and to
neasure the effectiveness of their nmacroeconomc and exchange-
rate policies against these equilibriumtrajectories. The NATREX
nodel provides a conprehensi bl e picture of the equilibrium
nmacr oeconom c trajectories, against which policy makers can
nmeasure and eval uate the actual trajectories of the econony.



Such an evaluation in Mexico in the e arly 1990s woul d have
shown the novenents of all of the fundanmental s, giving strong
war ni ngs of probl ens ahead for a country borrowing to finance so
much new consunption. Increased borrowi ng to finance rising
consunption had pl aced the Mexi can econony on an unstabl e
trajectory. That adjustnent canme only after several years of
falling saving nmade the correction all the nore severe.

15
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ENDNOTES

1. Anore detailed exposition of the NATREX approach can be
found in Stein, Allen et al. (1995 Chs. 1-3). The NATREX
approach enconpasses several variations of the basic nodel,
adapted to neet the specific characterstics of the econony
described. Variations include alternative assunptions about what
goods are produced; whether they are consuner, capital or
i ntermedi at e goods; the degree of capital nobility; the rate of
growt h of the econony; and how large the country is in various
markets, including the possibility of nodeling interacting |arge
econom es. But basic shape of the sinple nodel presented here
and the major conclusions typify all NATREX nodel s.

2. The assunption that I and S are independent of the rea
exchange rate is a sinplification, though probably not a serious
one. Al flows are denomnated here in terns of the export good,
so that arisein the relative price of nontradeables, R n (a

component of R, will increase the aggregate val ue of existing
flows, to the extent that nontradeabl es are produced or
purchased. In the case of aggregate output, a rise in R n Wil

i ncrease production of nontradeables as well as their value in
terns of the export good, so aggregate output is positively
related to R,. But substitutability between consunption goods
woul d shift consunption away fromnontradeables in the event of a
risein R, so the effect on overall consunption is anbi guous,
depending on the elasticities of substitution. The effect of the
real exchange rate on investnent is thoroughly anbi guous,
dependi ng on which industry is the target of investnent and which
good is the capital good. n bal ance, the assunption that both I
and I-S are independent of the real exchange rate is not
unreasonabl e, unless one is nodelling a specific country where it
is possible to sign the direction of the influence.

3. CAr < 0 assunes that when F rises, the increase of
interest paynents to foreigners exceeds the wealth effect on
i nports of consunpti on goods.

4. The requirenment that investnment and capital flows be zero
in the steady state stens fromthe assunption, nade purely for

expositional sinplicity, of a non-grow ng stationary econony. |f
the econony were growing at rate n, equal to the growh rate of
effective labor, then | = nk and I-S = nF in the steady state.

Wth sufficient growth, consunption mght be higher in the steady
state than before the disturbance, but will always be | ower than
if the rate of time preference had not increased.



5. The argunent that increased productivity in the
tradeabl es sector appreciates a country's real exchange rate has
traditionally been based on rising wages in both sectors (Bal assa
1964, Sanuel son 1964, and Bhagwati 1984). Wile this argunment is
consistent with the response in the NATREX nodel, it does not
consi der investnent, net capital flows, or the change in debt,
| eaves out the responses enphasi zed i n the NATREX appr oach.

6. Feldstein and Horioka (1980) noted the correl ation
bet ween savi ng and i nvest ment across countries and took this
correlation as an indicator of |low capital nobility, a point
reasserted by Feldstein (1995) this year with respect to Mexi co.
Many econom sts have offered alternative explanations for the

correlation. The NATREX nodel shows that a high correlation

bet ween nati onal saving and national investnent can be expected
for a stable econony, even in the presence of perfect capital
nmobi lity.

7. Turner (1995) points out that, over the sane period
consi dered here for Mexico, capital inflows to Latin Arerica as a
whol e financed i ncreases of consunption rather than investnent.

17
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1. Anore detailed exposition of the NATREX approach can be found
in Stein, Allen et al. (1995 G$ns. 1-3). The NATREX approach
enconpasses several variations of the basic nodel, adapted to neet
the specific characterstics of the econony described. Variations
include alternative assunpti ons about what goods are produced,;
whet her they are consuner, capital or internedi ate goods; the
degree of capital nobility; the rate of growh of the econony; and
how | arge the country is in various narkets, including the
possibility of nodeling interacting | arge economes. But basic
shape of the sinple nodel presented here and the naj or concl usi ons
typify all NATREX nodel s.

2. The assunption that | and S are independent of the real exchange
rate is a sinplification, though probably not a serious one. Al
flows are denomnated here in terns of the export good, so that a
riseinthe relative price of nontradeables, R , (a conponent of R,

w |l increase the aggregate value of existing flows, to the extent
t hat nontradeabl es are produced or purchased. |In the case of
aggregate output, arisein R , wll increase production of

nontradeabl es as well as their value in terns of the export good,
SO aggregate output is positively related to R ,. But
substitutability between consunption goods would shift consunption
away fromnontradeables in the event of arisein R n, SO the effect
on overall consunption is anbi guous, depending on the elasticities
of substitution. The effect of the real exchange rate on
investent is thoroughly anbi guous, depending on which industry is
the target of investnent and which good is the capital good. n
bal ance, the assunption that both | and |I-S are i ndependent of the
real exchange rate is not unreasonable, unless one is nodelling a
specific country where it is possible to sign the direction of the
i nf | uence.

3. CAr < 0 assunes that when F rises, the increase of interest
paynents to foreigners exceeds the wealth effect on inports of
consunpt i on goods.

4. The requirenent that investnent and capital flows be zero in the
steady state stens fromthe assunption, nmade purely for

expositional sinplicity, of a non-grow ng stationary econony. |If
the econony were growing at rate n, equal to the growth rate of
effective labor, then | =nk and I-S =nF in the steady state.

Wth sufficient growh, consunption mght be higher in the steady
state than before the di sturbance, but wll always be |lower than if
the rate of tine preference had not increased.

5. The argunent that increased productivity in the tradeabl es
sector appreciates a country's real exchange rate has traditionally



been based on rising wages in both sectors (Bal assa 1964, Sanuel son
1964, and Bhagwati 1984). Wile this argunent is consistent with
the response in the NATREX nodel, it does not consider investnent,
net capital flows, or the change in debt, |eaves out the responses
enphasi zed i n the NATREX appr oach

6. Feldstein and Horioka (1980) noted the correl ati on between
saving and investnent across countries and took this correlation as
an indicator of lowcapital nobility, a point reasserted by

Fel dstein (1995) this year with respect to Mexi co. Many econom sts
have offered alternative explanations for the correlation. The
NATREX nodel shows that a high correl ati on between national saving
and national investnent can be expected for a stable econony, even
in the presence of perfect capital nobility.

7. Turner (1995) points out that, over the same period consi dered
here for Mexico, capital inflows to Latin Arerica as a whol e
financed i ncreases of consunption rather than investnent.
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