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The Term Structure of the Futures Exchange Rates for a Fized
Exchange Rate System: the Hexican Case.

ahairact

The purpose of this paper 35 1o model the three, six and nine months
futures exchange retes for o fixed exchange role E:;gqtam. The model is
ernpirically implemented with dato Tor the Mexicen pese futures rates in
the International Monetary Market of the Chicago Mercantile Exchange Tor
the 1973-1981 period. The empirical resulis are encouraging since a
significant portion of the futures exchanga rotes variances is explained by
the model. The paper extends the madel in Blanco-Garber(1986) by
computing the time series of the two and three quarters shead
probabilities of devaluation. Additionally, | obtain more efficient
estimators by estimating the model as s system of nonlinear seemingly
unrelated equations. One of the troublesome results of Blanco-Garber
(1986) is that the devaluatmn probabilities serieg peak before and not
during devaluations. The problem was disgnosed to be the specification of
the real exchange rate. These resylis are significantly improved by using
Aizeman{1984) model of the real exchonge rate. The present version of the
model does explain an importani pert of the futures exchange rote
variances with the added advontage that the time series of probabilitics
do peak before devaluations. "

Resumen

En este documento se modelan los tipos de cambio a futuros de tres, seisy
nueve meses para un regimen de tipo de cambio fijo. El modelo fué
evaluado empiricamente con: los datos para el peso Mexicano en el
International Monetary Market del Chicago Mercantile Exchenge para el
periodo 1973-1981. Los resultados empiricos son bastante estimulantes
ya que el modelo "explica” una proporcidn importante de 1a variancia de los
tipos de cambio a futuro. El documento extiende el modelo de
Blanco-Garber(1986) al obtener las series de tiempo de 1as probabilidades
de devaluacidn de dos y tres trimestres en el futuro. Como un resultado
lateral, se incrementa la eficiencia de los estimadores al estimar un
sistema de ecuaciones no-lineales con restricciones sobre los parametros.
Uno de Tos problemas con los resultados de Blanco-Garber(1986) es que 18
serie de probabilidades de devaluacion alcanza su punto méximo durante, y
no antes de las devaluaciones. La especificacidn de la paridad del poder de
compra parece ser el arigen de este problema. Este resultado fué mejorado

significativamente usando el modelo de paridad de compra de Aizeman
(1984).
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The purpose of this paner i
months futures exchangs
model is empirically im
rotes i the Internoll
Exchonoe for the 19731

huild a model of the thres, six and nine
tor g fixed exchonge rote system‘. The
1 with data for the Mexican peso futures
tory Market of the Chicoge Mearcantile
&5 o subpradect of the poper | abtoin
more afficient estimetors parameicrs of the Blanco-Gorber(1985)
devalustion model. In thet popor we nenerated on empiricy] method oimed of
pradiciting the timing ond moeenitude of devaluntions f{orced by speculative
attacks. Here, the empirical contant of this model 15 further explored by
producing the time series of the tvo and throe guarters oheod probobilities
of devdaluation., The initiol resulis vore not very encouraging since, although
a large proportion of the vorivhce of the fulures exchonge raotes was
exploired, the devalugtion nrobabililies sories peck during devoluaiions,
The probiem was diognosed to be the apecification of the roal exchange rote
in Blapco-Garber (19851 The resulis were significantly improved by using o
version of Aizeman{1984} model of the real exchonpe rata. This version of
the model does explain an tnporiont port of the fulures exchange rote
variances with the added advantone thot the time series of probebilities do
peak bafore devaluations,

The paper is orgamzed in tive &;efncrns, in section |, | propose a model of
the fuiures exchonge rotes. 3ochion 2 presents the main building blocks of
Blonco~Garber{1986). The po rvéab fities and the expecied exchange roles
conditional on devoluations involved in the model of the futures exchonge
rates are developed in seciion 3. The estimation procedure is discussced in
the fourth section. In the lost s LL,‘Z on | analyze the empirical resulis.

The Futures Exchaonae Botles,

The three, six and nins monihs ahemj futures exchange rates con be
represented, under the assumphion of risk neutrality, as

fjt = &y 4 + &5t i=1,2,3 {1} :
where f]t is the futures exchonge rate traded in perido t for delivery in
period t+j, E B+ is the forecast of the exchange raote for ihe peried 4]
conditional on the information available up to time t and €4 =leqs e 7 e—»t* is

assumed to have a normal density function with a zero mean cid ¢ variance
covariance matrix 2. The assumptions obout the density funciicn of the
disturbances may be inconsistent with their potential cmiginj. The
disturbances are either specification errors ( mistaken functional forms
or the existance of risk premium ) and/or differences in the timing of the



data for 7y (e.g. clozing rote traded around the 15th-af the lost month of the
o .

auarter) and the timing of the dola used to generote the exchonge rote

farecasis {some of ther ore averages for the guorier, some others are

recorded at the end of the quartsr).

The empirical implomortion of (1) requires an opoerational model of the
gxchange rote forccosis for the different horizons, For g fived exchange
rate sysiem, the expecled exchonge rotes {or one, wo ond three periods
ahead are gverages of the axpecicd exchongs rotes conditional on different
states of the world, woigthod by the probaobilitics of their ccourrenco.
Mathematically they are represenied by

Eeey = (1-Pg) e * Py Eogsly

Eersz = Pran 20 ¢ Prg Eiazlng * Pan Efqedan * Paa Eerezlad
{2}
Eets3 = Prnn 5t * Pane Eotetlann ¥ Pddn ERrezlagn
* Pogn E8tezlnan * Prnd E2e3inng * PnddE@HB!ndd

* PangECtsaidnd * Fdda Eeis3ldgd

where P; 1z the probabibity of state §in t+1, Py iz the joint probability of
states 1 and j in periods 1 gnd 142 and pijk. ig the joint probability of states

iy ond k in periods 1+1, {+2 and 123, respoctively, The indexes i,j and k toke
a volue of d if g devaiuotion occurs ond g volue of n if a devaluation does not
happen during the aporopriate period. The other expressions on the right
hand side of these equations ore forecosts of the exchange rotes conditional
on their respective stoles of nature, &.q. EEQ+2£nd iz the forecost made in

period t for the period t+2 exchonge rate conditional on the first devoluation
occurring in peried {42,

The advoniage of the Blanco-Gorber model over other modelstis thot it
delivers endogenous expressions for the different probabilities aond
conditional forecasts of the exchongs rates. In the next section | present
some of the main building Blocks and results from Blanco and Garber(1985)
and then extend their resulis o produce oll the probabilities and conditional
forecasts of the exchange rates in equations (2).

The Devalugtion Model.

A money market provides the central component of this model:

my - pp= B+ Q- xig+ wy (3)



whare My, py ang ¥y are e logor itnms af the money siock, the domestic
price level and the aggregete ouiput level, respectively. i is the domestic
interest rate and wy 15 ¢ stechastic disturbonce to the money demand. We
further agssumed the interest rote and the price level gre determined by

Vi

i‘i = 'i{" éﬁ’icﬂl-?} T ey {4}

pi = g?i x?, + L!,; ,55}

where an gsterisk signifies an exagenous Tareign variable and ey and uy are

the logarithms of the nominal and reol exchange raote, respectively. For
regsons that will be expigined below, in this paper | assume that the price
level is detarmined by

A version of this sguatisn  waw used by Alzemon{1384} in anulyzing the
impacl of purchasing power parity deviagtions on the behavior of the flexible
exchonge rate®. Equation (57 waplics thot prices are set before pericdt so
that, on the average, movamenis on the foreign price level and the exchange
rate are reflected on domestic prices. Aliernotively, it is ossumed that
deviations fraom purchasing power parily  gre o function of the forecasting
errars of the exchange rate iz - B4y C"t) angd that of the foreign price level.

Since forecasting errars are not astacorrelatad, equation (5°) suggests that
the real exchange rate is wvhite noise. This resull seems to lack empirical
content. Howaver, a3 has been shown by Krosker(1980), for a fixed exchange
rate regime the forecasting error of the exchange rote iz not white noise.
On the controry, it wauld be highly cutlocorreloted been negative for periods
when ho devaluation cccurred and positive for devaluation periods. As con
be seen in Figure 1, this pattern of behavior seems to replicate the behavior
of the time series of the real exchange rate for the sample period.

Changes in the variskbles of equation {(3) and movements of domestic
credit determine the svolution of net foreign resgrves, The central boanl,
having fixed the exchange rote at & stops intervening in the foreign
exchange market when net reserves reach a critical level ?? rmeqaured in
foreign currency unite. It was then shown that, whenh this event
materializes, the flexible exchange rate constitules the minimum feosiable
exchange rate set by any devaluation rule. The flexible exchange raote is
determined by the money mairket clearing condition which, substituting {(4)
and (5} into (3), con be represenied by the following stochastic difference
equation:

hy = ~oxE@eq + x E F B F (8)



where hy = loglDy + H exp(E€ ~ 5 - @ yy + «y - p*y ~ wy * 5, Dy Is the
domastic credit component of the monetary base at time t, s is the
one-step ahead forecasting error for the foreign price level, and %’t

represents the permonently flooting exchange rate®, We convert T into
domestic currency using the Nixed exchanne rate @ prevailing at the time the
switch to floating rotes. This follows from owr assumption thot the
government does not repudiote its fixed exchonge rote until reserves reach
R«

The stochastic process that drives by is ozsumed to be exogenous to the
exchange rate. This assumplion is vicloted by (5) because uy, which would
appear in hy, is indeed not exogenous to ‘5.-{.? Equation (5') solves this
problem since in this specification uy is not in hy. The structure of the hy
pracesssis

f'lt = 8; ¥ By Tlg..l ‘3‘93 ht_g“"‘v't {7}

where vy iz a white-noise grocess with o normal density function g{v} with
zera mean and standard devintion o.

Ruling outl the existence of “pubbles”, the solution to the difference
equations in (6) and (7} delivers the pertmanently flexible exchange rate,

'gt = ‘:E" + -ﬁpz fiy + @3 ht_ﬁ@q ht"E {8)
where $y=-(1-x) 8y B,
@*E‘(’i"’m}@’g{f@&
@35[{1"82}6’( q"z - {}fx and

4z ~(1+odag {u1+x(2-0, 1+ E{1-85-82)] ).

If R attains its critical level R at time {, we assumed that for simplicity
the central baonk establishes o new fixed exchange rate ‘Et using the

following time invariant linear policy rule:

where 'é't is the permanently flexible exchange rate, and & is a nonnegative
parameter.



Propooilities or Devaiualions and the Conditiondl Exchangs Rates.

in Blanco-Garber we showed the equivalence helween %t exceading the

current exchange rate gnd a devoiuation ot tine t. Therefore, from (&) and
(9), the probability of a devaluotion ot time t+f based  en information
available at tis

Fg = Prid e dong, r@ghyr gy bvg4y 08)

where e is the lime t value of the fixed rate. Alternatively, the one-step
achead probability of devalugtion s

I‘F{K“} = F‘!’('\f‘“‘ }KH} (1)
where KHE ';g - ;"&f - ,Ltz ?'&1 - j.l3 ht‘1 )I‘- }J.:'
Hy = i‘;“’.ﬁz By
Hp =8y vy

Hz= @2 83 +¢‘4

and F{Ky4) is the cumulative distribution function associated with g{v).

The exchange rate forecast for period t+1 conditional on devaluation is

EEpaqlg =E [+ Gphpyy + Dghy+ Syhyog + 6 vpeq o)

=Wt Hz et pgheer b Re Eveslg an
where
00
E'v't.”ld = I f(‘z‘t+1} \"t+tdvt+‘ / F'd (12)

K1t



The expressions for the two and three quarters ahead probabilities and
expected exchange rates are quite complicated. Here, | present a couple of
these formulae leaving for Appendix 1l the development of the rest.The
probability of the first devaluation taking place in t+2 can be derived from
equations (&) and (9) and recalling that a devaluation would occur in period
t+j whenever Bt+j is larger than the fixed exchange rate prevailing in t+j-1.

The expression for the probability of such an event is

Kit o«
pndEpP(gt*z > E’gt+1< E) = J- _f f(sxt+1}f(vt+2)dvt+1 d‘f’“.z (13)
o0 Kpp m Ty vy

where Koy = le - (Wy+ Wy hy + W3 hyy N7y
Wy = @y +don(1+0,)+d38y,
Wy = dy(a,24ng)edza,4d, ,
Y3 = a3{d,8,+$3) and
Ty =ps? Hy.

The expected exchange rate for t+2 conditional an ne devaluation accurring
in period t+1, is obtained using (8) and (9):

E8splng = E 191+ Oy hyup + D3hpey + By by + 6 vpap lng)
| {14)
= Wy + Wy by + Wy hyoy * 1p Evealng *14 Eviezlng

The conditional expettations of ¥44q Ond vy Gre

Kit o
E"’Hjlnd: { I _I- f(Vt+|)f{Vt+2) Vt+jd\ft+1 d\-‘«“,z }f' pnd (15}
"o Kt Ty Vewy

for j=1,2.



A non-linear seemingly unrelated equation system iz formed when
equations (10) to {15) and all the exéareasions for the rest of the probabilities
and the conditional exchange rates” appearing in {3) are substituted in (1),

Estimation Procedure,

The parameter are estimated by maximizing the likelihood function for the
model in {110

N
L(6,R,B1,80,83,00= @mN [ 3 [TNZ expl-172 T ey 371 ¢y ]
t=1

vhere N is the sample size. Wilaon(1973) showed that the maximizing like-
lihood function is equivalent {o '

N
mm]Z} = h."NZEt E't!. {16)
[6,R,61,82,83,q] t=1

Estirmation Resuits.

In Table 1, | reproduce the Blonco-Garber (1986) estimates of the
parameters of the demand for moneiary base. | prefered to keep these
estimates!! to make it easier for the reader to trace the changes in the
estimates of R and 4, in the time series of probaobilities and in the expected
exchange rates, only to the changes in the real exchonge rate model and in
the estimation procedure.

The estimates of f and 6 are presented in Table 2 together with those
obtained in Blanco-Garber(198G). The estimate of & implies that whenever the
central bank devalues it sets the exchange rate equal to the permaonently
floating exchange rate for that period.’z

Model (1) seems to explain the behavior of the futures exchaonge rates
reasonably well. The RZ for the three, six and nine months exchonge rates
are 0.95, 0.92 and 0.90, respectively. However, as can be observed in
Figures 2, 3 and 4, the residuals are somewhat pathological, presenting a

strong autocorrelation and attaining large values inmediately after
devaluations.

One of the most attractive results of this specification is that the time
series of one, two and three steps ahead probabilities of devaluation peak
before the devaluation periods. As was mentioned above, with the
specification in Blanco-Garber, i.e. using equation (5) instead of using
equation (57, these time series peak during the devaluation periods.!
Furthermore, as can alse be observed in Table 3 and in Figures-S and 6, the



probability of devaluation for 1976,2 and 1982,1 seems to be rapidly
collupsing towards one as the horizon is extended into the future. tn this
fashion, the model strongly "predicted” a devaluation within nine months of
both dates. Additionally, as "predicted” by the model, devaluations occurred
only whon

& > ogoy-
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Appendix |

We derived our data from the following sources:

Net financing of the federal government by the Banco de Mexico in
millions of pesos. This series is a proxy for the domestic component of
the monetary base. Financing of financial intermediaries by the Banco de
Mexico and the 'net position: other concepts’ figures were not available
for the whole sample period: Banco de Mexica.

Logarithm of the end-of-quarter rate of pesos for delivery three
monihe forward. Scurce: International Money Market Yearbook
published by the Chicago Mercantile Exchange, various issues.

: Logarithm of the end of the quarter monetary base in millions of pesos.

Source: Banco de Mexico.

! Interest rate on three months Treasury bills in percent per quarter.

Source: Federal Reserve Bulletin, Board of Governors of the Federal
Reserve System, various issues. ‘

Logarithm of the implicit price deflator of the GOP for Mexica.
Quarterly data generated by the interpolation method of
Ginsburg{1973).

Logarithm of the implicit price deflator of the U.S. imports of goods
and services. Source: Business Statistics, Bureau of Economic
Analysis, Departament of Commerce

: Logarithm of the implicit price deflator on the U.S. exports of goods and
services. Source! Business Statistics, Bureau of Economic Analysis,
Departament of Commerce

Logarithm of GDP of Mexico in real terms. Quarterly data generated by
the interpolation method of Ginsburg{1973).



Appendix 1.

This appendix presents expressions for the two and three periods ahead
probabilities of devaluation and for the expected exchange rates conditional
an the different states of the vorld.

The Two Steps Ahead Probabilities:

It is not necessary to compute the expression for Py, since from the
definition of probabilities it follows that Poq + Py =1 - Py, and P4 was

already defined in (11). The probability of a devaluation in t+1 and no
devaluation in t+2 ia

w0 Ky = T ¥4y
Pdnzpr{%t+2 <l§t+1,gi+1> ei= [ ] f(""'tﬂ}f(“"t'*zm"'t'l—l dvy 4o

K‘t ~Q
where K3t = {}q + ?&E ht+?\3ht_1}."' Mgy
}'-.1 = ‘81{¢'2(1+E‘2}+¢'3'®2},

?\2 = @3"@4”@2(822*'83)“92(@3'@‘2},
?&3 = @4‘@28283'(@‘*‘@2}93 and

Mo= @2{82“1}*@3“& .

By definition of joint probabilities, it follows that Pyq = Py - Pgpe

Three Steps Ahend Probabilities:

The probability of no devaluation in t+1, t+2 and t+3 is

Prnn = Pri83<8,8hp <5,84¢8) =

Kit Kot = Ty vieq KagTigvee~Myvess
J _[ I f(Vt+1) f(\"t.,.z} f{‘."t+3) d\"t+1 d‘f’t+2 d'v‘i.;.a
-2 -0 b .0
where K,ﬂ = [E:t - r1 - F2 ht ‘r3 ht"‘“ (6*@2),
F1 = 'i" "“q]z 81 { 1+ 824*' 822 + 83} + B] [‘1)3 “"'32} "‘@4],

rd = d)z 82 {922 + 293) + ¢'3 ':922 + 93) + '1'4 82



rz=ez ¥y

Mz =%/ py and

The probability of no devaluation in t+1 and devaluations in both t+2 and
1+3 is

- A
Prgd = Prifier <Bp Brez > Brans Bz > gl =

Kn () (]
f J- _[ f{"tﬂ} f{'o‘t+2) f(*ft+3} d"!t.,.‘ dvt.,?_ th+3
"0 Kpy =Ty vier Koy Tlavpey Tigviep

where KSt = [r4 + rs h'( + rs ht'i“ Has

rg="W-ry
rg= Wy - Ty,
Mg = sz - Iz

n4 = {d’z { 82{32"1) + 93] + ¢’3 {32'1) + @4} -"(@2 + 6) and
ﬂ5 = [@2 { 92"” + @3 -] ."(@2 +6).

The probability of no devaluation in t+2 and t+3 after a devaluation
occurred in t+1 is

o0 Kzt =Tz vieg KgiTlavie~Tigvien
Pdnn= [ [ T 1lviaq) flvpand f(vt+3) dvyyy dvien dviag
Kig - "o
where KBt = [ F-; + FS ht + rg ht-,] ."j.l.4,
Fr=ty- T

Fg=uz - Tz



Fg= p3-T3
TT-;.- = { ‘1:‘2 92 + ’1’3 Y {‘i‘g + 53 and

: "ﬂa = [@'2 {822 + @3 -1+ @3 82 + (1'4 - &}/ ‘:@: + 5},

The probability of a devoluation occurring in t+1, t+2 and 143 is

[e.1] ] [e21]
pddd = _[ j _[ f(\i‘“.‘:' f{\ft+2} f('v't"’3) dvt+1 d'v’t.,,z d'v‘t+3 N
Kyt Kap =TTz ey KetTiqvieyTigvies

The fallawing equatlions, which are derived from probability theory,
define the rest of the three steps ohead probabilities:

Pand = Prre ™ Prnne
Prdn = Pnd ~ Pndds
Pann = Fdn ~ Pang» and

Padn = Fdd ™ Pddd -

One Step Ahead Forecastis Conditional on Devalugtions:

The one step ahead forecasts conditional on devaluation in t+1 and no
devaluation in t+2 is

E&4qlgn = 11 * Ko hy * w3 hioq *ug E viaglyy,
where

w0 Kgp T Vi
Evrtlan = [ T vpaqflvg M0 gddvis g dviap / Pgp
Kig -



The forecast conditional on devaluation in t+1 but no devaluation neither
in t+2 nor in t+3 is

EStetldnn = My ¥ Mz Ne ¥ 13 hieq * 1g E Veatlgnn

where

0 Kz = Tp ey Kgi-Tlgviey~Tipvesr
E\"t+1|dnn= .[ .[ _[ Vi+1 f('v‘t.q.]) f('\"t+2) f{vt+3 dvy419v4+28¥443/Pgnn
Kig ~® mo

Two Steps Ahead Forecasts Conditional on Devoluations:

The forecast conditional on devaluations occurring in t+1 and t+2 is

E€wz lag = Wy + Wo by + Ughyoy + Wy Evigqlag * Mg Evirzlad

where
(4] [ra]
E""t+j Idd = I I Vt+jf(‘¢t+]}f("1t+2}dvt+1 th+2.4' Pdd
Kt Kzt~ Tz vieg |
for j=1,2.

The following two step ohead forecasts are conditional on the different
states of the world as explained in the text:

A
E 8oz laan = W1+ Wz by + Wy hyy + Wy Evinglgan *14 Eviezlaan

whete

® Ket~Tq¥te1~Tg¥e2 |
E"Hj'ddn:I I J- Vt.,.jf':'\"“.‘) f(\r‘t+2) f('\"t+3) dvyeq dvpes dv4+3/Pg44dn
K1t K3t Tizvesq —o0

for j=1,2.



The exchangs rate forecost condifional on devalualion only during the second
peiiod ghead Is

EBaz Ingn = Wy + Wy W3 byoy + Uy Evinylngn 14 Eviazlngn

where
EVisilngn =
Kip oo Kgi=Tavia1~Mgvisp
.{ I [ Vt.a.j f':’\"tﬂ) f{\-‘ug} f('v‘t,;_g} d\"H‘ d"."t.g.z d‘v‘“Ba’pndn

it KZt - H, Vt.,.] -0

for j=1,2.

Three Steps Ahead Forecasts Conditional on Devaluatichs:

The forecast conditional on devaluations occurring during t+1, t+2 and
1+3 is

A
E€4+3 lggg =T 172 T3 bye* T3 1y Eviaqlaggt Ty maEviealggataEyieslygg

where

[oe] o0 [
E\’t+jlddd=f | {

Vi v 2 U 308 (3442844 3/P g g
Kit K3t = T2 Ve K5eTlavesy Tgvisg *

for j=1,2,3.

The expression for the forscast conditional on devaluotion in $+2 and 43
i3

A i -
E€1+3 lhag™T 1472 13 hye #1134 viaqlhaa Ty BaEviaolngds B4EYie3lngg

where



E Visilnag =

KH G G
.[ I -["ij{“’ﬂI}f{vt+2}f("”t+3)d"t+1d"'t+2d\‘t+3fpndd
00 Kpt m Ty Viey KegmTlg¥iey~Tig¥es;

for j=1,2,3.

The foraecast conditional on the first devaluation eccurring in t+3 is

E&423lng=T 1+ 20 * T3hy—q * T3 14Evieqling * Ty maEviazlnng® maE¥is2lnng

where
Eviej lnd =
K1t Kat " T vy 0 '
.[ _I- Vt+jf{‘\'t+]}f{"it.;.z;'f(\’t+3}d\"t+1d'\’t+2d‘r't+:j,"§f5nnd
T oo Kat T3vee1THves

for j=1,2,3 .

And, finally, the forecast conditional on devaluations in t+1 and 43 is

A
ESts3land=T1#T2Nt * T3Mt-1 * M3 1gE¥patlang * Ty HaEvpezlang® MaEvisoland

where
EVisjlang =
© K3t -Tgveeyp =
I _[ _[V-t.g.j f(“'iﬂ) f(\“t+2} f(Vt+3}d'\r‘t+1d‘ft+2th+3 Pand
Kig -0 KgtTIp¥e 1 Mgvier

for j=1,2,3 .
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! The term structure of the forward exchange rates for flexible exchange
rate has been studied by Porter{1971}, Brillembourg{1978) ond Hakkio(1980).
2 Far a descriptive analysis of this period see Ortiz and Solis{1979). Some
of the choracteristice of the dota for the Mexicon coase are discussed in
Blanco-Gorbor(1986). The efficiency of the futures and forward market in
gesoa has been documented by Lizondo(1983).

To explore the impoct of such problems on the estimation results, in a
later version of this popor | will consider the following model of the term
structure of the fulures cxchonge rates

1.

it e = By ey~ epegeyd * dj

for j=1,2 , where £4=if; &4l hos normal density function with a zerc meon

and a variance covariance motrix >, If the estimotes of the parameters
of (1) and of the above equation differ significontly, it would imply either
that the specification errors were offset or augmented by substracting &+ 14

fram Ejt- in this case there would be some grounds for the rejection of the

model.  Additionally, it could be that one of theses equations replicates
better the behavior of the time sories for the sample period.

The expected exchonoe roie for o fixed exchange rote system waos
modeled in @ similar foshion by Krasker{1980) ond Lizondo{1283).Howvever, in
these models the probobilities ond conditional exchonge rates ore
exogenously imposed,

Aizeman{1984) used this model for a world of only traded goods. The
extension to a world of troded and non-traded goods is not by any means
straight forword. However, (58') is proposed as a first approximation that
replicates the behavior of the real exchange rate for the sample period.

For estimation purposes it was assumed that 3¢ I8 zero for all t, i.e. that

F'*t can be perfectly forecasted. What is been assumed is that it is easier to

forecast the foreign price level than the exchonge rate for next quarter.
This assumption is equivalent to ignoring an additienol stochastic term, i.e.
the forecasting error for the foreign price level. This misspecification could
have some impact on the emmmml content of the maodel. Alternatively, |
could use a model to forecast p™y. ‘

7 The lack of exogeneity of uy with respect to ey con be observed in many

theoretical models with sticky prices. Figure 1 shows this phonomencn for
the Mexican sample.

8 |n Blanco-Garber we discussed the potential differences between the
behavior of hy during o  fixed exchange rate regime and during a

permanently floating exchange rate system. However, since the last one is
unogbservable, we assumed for estimation purposes that both processes are
identical. The order of the process was decided by the criteria of statistical
significance of the autoregressive coefficients and using the Box-Pierce
statistic to detect further autocorrelation in the residuals. However, it is
worthwhile noticing that there is a significant spike for the 8th order auto-



correlation coefficient. The different specification of the purchasing parity
equation explains the- different order of the autoregressive processes
between Blanco-Garber (AR1) and the ARZ in this paper.

See Appendix |l for the expressions not appearing in the text.
0 The estimation procedure is more complicated than it is implied in the
text. l"f'use a two-step oplimization process, estimating 8y,8,,83, and o by

minimizing the sum of squared residuals of (7) for every ﬁ, and estimating R
and & by minimizing (16). Intuitively, the reason for this procedure is that if
R is estimated by minimizing some function of the sum of squared residuals
of (7), R would attain a corner value since it enters in the definition of hy in

the following form: log[Dy +f exp( 8)).

1 have developed a model which includes the orthodox partial adjustment
specification for the demand for monetary base. The empirical results for
this specification will appear in a later version of this paper.

Z For this preliminary version of the paper | have used a grid search
method to estimate R ond 6. For this reason | have not reported estimates of
their stondard deviations. In a later version the parameters will be
estimated with the Davidson-Fletcher-Powell algorithm. At this point in time,
the difference with the estimate of & from Blanco-Garber is unexplained.

3 When the model in (1) is estimated with the Blanco-Garber specification on
the domestic price level i.e. equation {5), | also obtained comparable RZ for
the three, six and nine months futures exchange rates. Likewise, the
residuals present high autocorrelation. However, as was mentioned before,
the one, two and three step ahead probabilities peak during the devaluations.



Toblic {
Estimotes ef the Demaad for Dosz Uonzy Poromelors

Poromater cetimote
Q 1.196
{0.051)
® 1.310

{0.627)

March -5.729
{0.599)

June -5.765
_ {0.598)
Seplember -5,.786
{0.601)

Uecerﬁber -5.856
{0.599)

Q{15} 27.021
R? . 0.962

Source.- See Appendix.
Hote.~ The set of instrumental variables consists of the second, third and

fourth lags of the interest rates. @(n) is the Box-Pierce statistic, The

humbers in parentheses are standard errors.



Toble 2

Estimotes of the Future Exchonge Rote Parometers

Porometler Blanco—-Gaorber Equation {1)
R -2018. 088 -3200.0
{657.942)
& 1.958 8.000
{0.547)
84 0.181 0.142
{0.438) {0.146)
8 0.929 1,243
{0.438) {0.176)
853 .000 -0.292
{0.187)
o 0.195 0.347

Source: See Appendix .

Mote: The second column refers to the results of Blanco~Garber{1986). The

standard errors are reported in parentheses. Those for R and & are

conditional on the values of 84, 85 and 0. The standard errors for €, 85 ond

o are derived from ordinary least squares estimation of the hy equation,

conditonal on the estimated R. The value of R is in real dollars of 1970,



Toble lls. 3

Probobilitics of Dovelvation

One-Step Tvo-Steps Three—-Steps

Ahead Ahood Ahcad
1976,2 $.375 0.555 8.655
1981,4 0.544 0.690 0.752

Note: Devaluations occurred in 1976,3 and 1982,1.



Fiqure Ne. 2
Residuals from the Three Months
Futures Exchance Rute Equstion.

0.15
0.1
0.05

Residuals |
(Logs) ~00%4
-0.1 1
Tirne
-015 1
-0.2 ¢ Note: Deveiuations accurredin 76,3 nd in 82,1
‘025 A



03 .

0.2 |

0.1

Residusls Y
{Logs)

~0.1 &

-0.2 ¢

-031

Figure Ho. 3
Residusls from the Six Months Futures Exchange
Rate.
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Mote: Devaluations occurredin 76,3 and 82,1,
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Figure No. 4
Restduals for tha Nine Months Futures
Fxchsnoe Rotes.
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Note: Devalustions occurved in 76,3 snd 82,1.



Devaluation
Probability
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Figure Mo. 5
One-Step Akood Probobility of

Dovaluation
M,,_J
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Note: Devaluations occured in 76,3 and 82,1.
Source: See Appendix | |



Figure Mo. 6
Two and Three Periods Ahsad Probabilities of
g9 Devaluation

Devaluation
Probahility

Mote: (1-Pnn} and {1-Pnnn) are the probabilities of a devaluationin two
and three guarters shead, respectively;devaluations occurred in 76,3 and in
S 82,1,

Source: S22 Appendix |
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