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This paper examines whether short-term exchange rate expectations 
‘overreact’ by comparing them with long-term expectations. We develop 
a set of nonlinear restrictions linking expectations at different forecast 
horizons. The restrictions impose consisteng, a property weaker than 
rationality. We use exchange rate survey data to measure expectations and 
then test whether consistency holds. The data sho\v that a current, 
positive exchange rate shock leads investors to expect a higher long-run 
future spot rate when iterating forward their short-term expectations 
than when thinking directly about the long run. In this sense 
short-horizon expectations ma) overreact to current exchange rate 

changes. 

The failure of standard models to explain the extraordinary dollar cycle of the 1980s 
has led some economists to reconsider the Keynesian view that expectations ma! 
overreact to recent information .1 Short-term exchange rate expectations, in 
particular, are often criticized on this score. Nurkse (1944), for instance, is cited 
frequently for his fear that short-term expectations are subject to bandwagon 
effects: a contemporaneous depreciation in the spot exchange rate tends by itself to 
make speculators expect additional depreciation, potentially driving the spot rate 
further away from equilibrium. 

How might one evaluate these claims of overreaction? Perhaps the most direct 
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method would be to compare the stochastic processes generating expected arid 
actual spot-rate changes. If expected changes display bandwagon effects, but actual 
changes do not, then there might be a case for overreaction. Frankel and Froot 
(1987b, 1988) use survey data on exchange rate expectations to estimate the 
expected and actual spot processes separately. They find that shorter-term 
expectations exhibit Nurske’s bandwagon effects while longer-term expectations 
do not. But they cannot reject the hypothesis that bandwagon predictions are 
rational if agents are limited to current and past exchange rate changes. 
Unfortunately, these tests of rational expectations are unlikely to be very 
informative. They suffer from low power in distinguishing among nearby 
alternatives and from inconsistent small-sample inferences in the presence of peso 
problems and bubbles.* 

In this paper, we use a different and potentially more reliable metric than the 
realized spot rate to judge whether short-term expectations overreact: long-term 
espectations. That is, we test whether agents’ expectations at different forecast 
horizons lead to equivalent predictions of the level of the exchange rate far into the 
future, a property that we call consistenc_y. Short-term expectations may be said to be 
inconsistent relative to long-term expectations if a positive shock to the eschange 
rate leads agents to expect a higher long-run future spot rate when iterating forward 
their short-term expectations than when thinking directly about the long run. 

Clearly, consistency is a necessary condition if expectations are to be rational. But 
consistency is weaker than rationality, since it does not require that the expectations 
process match the stochastic process generating actual exchange rates. In addition, 
tests of consistency will be free of many of the statistical problems (such as those 
created by stochastic bubbles and peso problems) that plague tests of rationality. A 
failure of short-term expectations to be consistent would imply that even the agents 
themselves are not willing to live with the long-run implications of their short-run 
forecasts. 

Saturally, if we are to examine the behavior of expectations without requiring it 
to match the behavior of the actual spot process, we must rely on a measure of the 
espected future spot rate other than the future realization. Toward this end, we use 
data from four different surveys of exchange rate expectations. Each of the surveys 
simultaneously elicits expectations at several forecast horizons, allowing us to test 
whether the responses of each survey are consistent. The variety of survey sources 
helps to ensure that our results are not due to the particularities of a single small 
sample. The variety forecast horizons-ranging from one week to one 
year--allows us to test for consistency across the term structure of agents’ 
expectations. 

To preview our results, the statistical evidence presented below indicates that 
expectations do exhibit inconsistencies. Although the inconsistency between 
short-term forecasts of one week and one month is not statistically significant, one-, 
three-, six-, and 12-month expectations all appear to be statistically inconsistent 
with one another. In terms of economic (rather than statistical) significance, 
however, the data display a striking similarity across all 20 sets of forecast horizons, 
currencies, and surveys: relative to longer-term expectations, shorter-term expectations 
invariably overreact to an exchange rate shock. 

The rest of this paper is structured as follows. Section I defines the property of 
consistency and develops the cross-equation restrictions needed to test it. The 
results of our tests are presented in Section II. Section III concludes. 
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I. Consistency 

Let ek.t+k denote the k-period change between t + k: and t in the log of the spot rate 
expressed in terms of dollars per unit of foreign currency. We denote the market’s 
expectation at time t of the log percentage change over the same period by m, ,+k. 
As in a vector-autoregressive model, we assume that one-period-ahead 

expectations are formed as a linear combination of current and lagged spot rate 
changes, a,(L)e,.,, plus other residual factors that are conditionally independent of 
current and past exchange rate changes:) 

(1) 

where 

(2) -Wble,,, . . . el.r-P+l) = 0, 
L is the lag operator, and P is the order of the autoregressi0n.J The assumption that 
,u,,~ is strictly orthogonal to current and past exchange rate changes is a strong one, 
although it is the usual assumption made u-hen estimating vector autoregressions. 
The lack of serial correlation in exchange rate changes suggests that our parameter 
estimates will be robust to misspecification of P. 

Similar to equation (l), the market’s expectation of depreciation over the 
subsequent k: periods is given by: 

(3) 
and we assume 

mk,r+k = Yk+ak(L)el,l+~ik.t, 

Notice that the residual terms p,,, and ,LL~,, in equations (2) and (4), respectively, 
do not include ex-post prediction errors, and are observable at time t. 

Note that it is always possible to express the upcoming spot rate change in terms 
of the same linear combination of current and past changes as equation (l), plus a 
new residual: 

(5) el,,+l = Y1 +al(L)e,,,+El,r+, , 

where &l /+I =pl ,+vl, I+19 and v~.,+~ is the prediction error made by the market. 
Equation (5) is not a substantive statement about the actual spot process: the 
prediction error q,,,+, may be correlated with current and lagged spot rate changes 
or with other information available at time t. 

To move backwards from equation (5) to (1) we define the operator, 
E” I , which yields the expectation over the market’s subjective time-t conditional 
density function. The market’s prediction of the upcoming spot rate change can 
then be expressed: 

(6) Ef”(e ,,,+J = y1 +a,(L)e,,,+E~(&,,,+,), 

where by construction, E,m(el,,+,)=m,.,cl and E,m(~,,,+,)=p ,,,. 
Note that if expectations are rational in the sense of Muth, then the market’s 

conditional density function is equal to the objective conditional density function 
(conditioning on all information available at time t), E,“( *) = E,( a). In that case, 
equation (6) represents a standard vector-autoregressive model of exchange rate 
changes. Having made this assumption, we could estimate consistently the 
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expectational parameter vector, a,(L), from equation (5) with ordinary least 
squares (OLS). However, if the subjective and objective densities are not precisely 
equal, then estimation of equation (5) will not generally produce consistent 
estimates of a,(L). In such a case, the objective conditional espectation of the 
prediction error will generally differ from zero, El(g,,,+ ,le,,t . . . et_,+ ,) # 0. 
Because we are interested in the particular linear combination used in forming 
espectations, we estimate equation (6) directly. This procedure is more general 
than one which relies on equation (5), since it allows for, but does not impose, the 
restriction that agents know the conditional density function of the sample spot 

process. 

To develop our test of consistency, we express the long-horizon forecasts in 
equation (3) in terms of the parameters from equation (1). To do this we first 
rewrite equation (5) as a first-order autoregressive system: 

(7) xl.r+l = ~+Ax,,,+L~ > 
which is given by 

e I.ICl Yl 

e,,t 

i i 

0 II:* = . 

el.,-P+2 i 

Consistencr will involve restrictions on the companion matris, A. 
By applying iteratively the subjective expectations operator to equation (7), it is 

straightforward to write the market’s expectation of the change in the spot-rate 
vector, x, between periods t+j and t+j-- 1: 

J-1 

(8) -TV I.,+,> = 1 A’~+A’x,,,+C” 

i=o 

[$ A.E,,,-;) 

= (I,,-A’)(IP-A)-‘+A’x,,,+Ef”($+,). 

Equation (8) h s ows how any expected future one-period change in the spot rate 
can be expressed as a linear function of current and past exchange rate changes. Next 
we use equation (8) to form the expected k-period change given in equation (3). 
Note that the k-period expected change in the spot-rate vector from t+k: to f is 

given by xk.t+k =I:=, Xl.rt,. Using this fact and equation (8) we have: 

(9) E,m(xk,,+k ) = @I,--(Ak+’ -A)(+A)-‘)(I,--)-‘I- 

+(A-A’+‘)(&,-A)-‘x,,,+E$ i ~:i, , 
( > ,=1 

where by construction, E,“(x,,+,) = mk,,tk. Finally, define the P x 1 selection 
vector, g’r(l 0.. . 0). We now state the main proposition of the paper:5 

Proposition: Given that short-term expectations are formed according to equation 
(l), long-term expectations are consistent if and only if the restrictions: 

(10) yk = g’(k1, - (Ak+’ -A)(I,-A)-‘)(I,--)-‘I-, 

(11) ai = g’(A-_‘+‘)(I,-A)-‘, 
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are satisfied. 
Provided that the assumptions given in equations (2) and (4) hold, the 

parameters in equations (1) and (3) can be estimated consistently-in a statistical 

sense-using OLS. 
To see how these restrictions operate, consider the simplest case in which agents 

use only the most recent change in the spot rate to predict the subsequent change, so 
P= 1. Then equation (11) yields only a single restriction, which reduces to 

ak=C:_, a{. The long-term expected change is the sum of the individual expected 
changes, each of which is just the short-term expected change raised to a power 
equal to the number of periods it lies into the future. Note that as long as la, I< 1, 
equation (11) implies that a, always has the same sign as a,. If agents have 
short-term bandwagon expectations-by which we mean they extrapolate past 
exchange rate changes into the future-then they must have long-term bandwagon 
expectations if their espectations are to be consistent. Provided that the model in 
equation (1) is correctly specified and that P= 1, evidence that short-term 
expectations are of the bandwagon type (a, > 0) while long-term expectations are of 
the distributed lag type (aL <0) indicates inconsistency.6 

II. Tests of consistency 

II.A. Data 

Our independent measure of the market’s expected future spot rate is the median 
survey response from four ongoing exchange rate surveys. The first survev is 
conducted by the Economist Financial Report. Each six weeks since mid-198l;the 
Report has polled currency-room traders and economists at 14 major banks for 
their expectations of the value of the dollar against tive currencies (the pound, 
French franc, Deutsche mark, Swiss franc, and yen) in three-, six-, and 12-months’ 
time. The second and third surveys have been conducted by phone on a weekly basis 
since early 1984 by Money Market Services (M&IS). About 30 traders each week 
report their expectations of the value of the dollar against four currencies (the 
pound, Deutsche mark, Swiss franc, and yen) at horizons of one week and one 
month. The London and New York branches of hIhIS separately conduct their 
own local surveys, so there is no overlap in respondents.’ The fourth survey was 
conducted by the Japan Center for International Finance (JCIF) each two weeks 
from May 1985 to July 1987. This survey, also conducted by phone, canvases the 
views of 44 foreign-exchange experts in financial-services and traded-goods 
industries. It is of the yen/dollar rate at one-, three-, and six-month horizons.* 
Table 1 summarizes the coverage of the four data sets. 

It is worth emphasizing that we do not treat the survey responses as though they 
are a perfect measure of the (unobservable) market expectation. We assume that the 
median investor’s expectation reported by each survey is an imprecise estimate of 
the market’s expectation. Measurement error in the surveys might arise from a 
number of sources. When investors have different beliefs, but aggregable demands 
(so the concept of a unique ‘market’ expectation still makes sense), the market 
expectation is a weighted average of investors’ expectations, with weights 
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T.IBLE 1. Description of data. 

Survey 
source and 
frequency 

Sample Forecast 
period horizons Currencies 

Economirt six-weekly 6/1981-8/1987 3, 6, 12 months BP DM JY SF FF 
MMS New York weekly 4/1984-411987 1 week, 1 month BP Di\I JY SF 
AIMS London weekly 4,‘1984-411987 1 week, 1 month BP Dhl JY SF 
JCIF Tokyo biweekly j/1985-6/1987 1, 3, 6 months JY 

Notes: BP= British pound. 
DM = German mark. 

JY = Japanese yen. 
SF= Swiss franc. 
FF= French franc. 

reflecting risk tolerance and/or wealth. 9 If risk tolerance and a-ealth are 
independent of beliefs, the median response will be an unbiased estimate of the 
aggregate expectation. The surveys may also contain measurement error because 
only a subsample of the investor population is represented. As with any sampling 
method, the measurement error will be purely random provided that the sample 
group’s expectations do not differ systematically over time from those of the 
population. 

Our estimation strategy allows for these sources of measurement error. Because 
the survey responses will be used only on the left-hand side of equations (1) and 
(3), any measurement error in the surveys will end up in the contemporaneous 

residuals, p,,, and pcb,, and will not affect our tests of consistency. 

II. B. Estimation 

We estimate systems of the form: 

(13) (;;::-) = (‘l:)+(;;:: ::: I:::) (____j +t$ 
where .si 1+, and So ,+c represent the survey expected depreciation of the dollar 
against the foreign’ currency over the subsequent single period and k periods, 
respectively, and p,,! and ,ukt., include any measurement errors in the survey 
medians. Before turnmg to the estimates, we discuss several econometric issues. 

Point estimates of the parameters in equation (13) can be obtained using OLS. 
However, OLS will yield incorrect estimates of the standard errors because under 
the null hypothesis, the system residuals will display both contemporaneous and 
serial correlation. Contemporaneous correlation of p,,( and pk.1 will occur because 
any ‘other’ factors used in short-term forecasts are also likely to be used for 
long-term forecasts. Even if agents form their expectations by looking only at the 
past history of the spot rate, so p,,, and ph., are purely random measurement errors, 
these errors are likely to be contemporaneously correlated across forecast horizons. 

Second, except in the extreme case in which the residuals are purely due to 
measurement error, serial correlation is also likely to be a problem. To see this, 



KESS~TH A. FROOT ASD TAKATOSHI ITO 493 

focus first on the long-horizon residual, pi.,. From equation (12), consistency 
implies that c(~_, = Ef”(x:=, C::A g’A’c,+,_,). This term will in general be 
correlated with E,“,, (I:=, C::A g’A’&,,) smce by the law of iterated projections, 

the conditional expectation of a future variable follows a martingale. In spite of the 
large measurement error component they no doubt contain, the short-horizon 
residuals will generally also exhibit correlation over time. 

To correct for these problems, we use an extension of the GhIXf estimate of the 
parameter covariance matris suggested originally by Hansen (1982) and modified 
by Newey and West (1985). This estimator allows for contemporaneous and 
noncontemporaneous correlations of unknown form (both across and within 
forecast horizons). We also allow for conditional heteroskedasticity in the residuals. 
There is evidence, however, that heteroskedasticity-consistent covariance 
estimators may tend to bias the standard errors downward. Consequentlv, and in an 
effort to be conservative, we estimated both homoskedasticity- and 
heteroskedasticity-consistent standard errors and have reported only the larger of 
the two.10 To guarantee that our estimate of the covariance matris is positive 
definite, we follow Sewey and West (1985) by multiplying ith-order 
autocovariances by 1 - I, (T”.” + I), where T is the number of time-series 
observations. 

In order to specify the lag length P, we began with P= 1 and increased it 
incrementally. In almost all cases the higher order lags above P= 2 a-ere both 
economically and statistically insignificant. We present estimates for both P equal 
to 1 and 2, although the qualitative nature of the results does not depend on the 
precise value of I>. 

II. C. Regression re.dLr 

Our first set of tables contains estimates of the system described by equation (13) 
for the case in which P is set to 1. The second set allows P to be 2. In order to gain a 
sense for the economic importance of our formal consistency tests, we turn in the 
next subsection to a set of figures which display the impact of a contemporaneous 
exchange rate shock on expected future spot rates. 

Table 2 reports the regression results for the five currencies included in the 
Economist survey for the case in which P = 1. The forecast horizons for this survey 
are three, six, and 12 months, so the system in equation (13) must be esrended to 
allow for three equations instead of two. Table 2 shows that the coefficients on the 
current exchange rate change, aj, ,, i= 3,6, 12 months, are statistically less than zero. 
In the case of the British pound, for example, the point estimates imply that a 10 per 
cent dollar appreciation over the past three months leads to an espected 
depreciation of 1.5, 2.0, and 2.8 per cent over the following three, sis, and 12 
months, respectivelv. The coefficients for the other currencies are similar. The last 
column in Table 2 reports a Wald test of the consistency restrictions given in 
equations (10) and (11). The data reject consistency for all five currencies. 

Tables 3 and 4, respectively, report the results for P = 1 from the Kexv York and 
London surveys conducted by MMS. Note that the forecast horizons are now 
shorter, at one week and one month. In both of these tables, most of the coefficients 
are positive, indicating the presence of a bandwagon effect. At the one-week 
horizon, six out of eight of these are statistically positive at the 5 per cent level. By 



494 Consistency of exchange rate expectations 

TABLE 2. Economist survey. 

Regressions of: Sk,,+, = ~c+a,,,e,,,+~k, 

G/81-6/87, each 6 weeks 
Forecast Wald test 
horizon F-test for 

Currency (k) Yk ak.l DF D\X yk=ak,,=O consistency 
- 

British 
pound 

German 
mark 

French 
franc 

Swiss 
franc 

Japanese 
yen . 

3 months 

6 months 

12 months 

3 months 

6 months 

12 months 

3 months 

6 months 

12 months 

3 months 

6 months 

12 months 

3 months 

6 months 

12 months 

0.0055 -0.1480 144 1.07 
(0.0031) (0.0432) 
0.0629 -0.1966 

(0.0024) (0.0438) 
0.0152 - 0.2776 

(0.0051) (0.0855) 

0.0290 
(0.0028) 
0.0269 

(0.0026) 
0.0637 

(0.0049) 

- 0.0557 144 1.05 

(0.0373) 
-0.1934 

(0.0571) 
- 0.4426 

(0.0808) 

0.0128 
(0.0022) 
0.0076 

(0.0027) 
0.0179 

(0.0047) 

0.0303 
(0.0024) 
0.0268 

(0.0025) 
0.0636 

(0.0043) 

0.0317 
(0.0032) 
0.0286 

(0.0023) 
0.0670 

(0.0039) 

- 0.0686 144 1.33 
(0.0315) 

-0.1085 
(0.0545) 

-0.1980 
(0.0830) 

- 0.0794 144 1.51 
(0.0370) 

-0.1750 
(0.0542) 

- 0.4036 
(0.0677) 

-0.1349 144 1.26 
(0.0418) 

- 0.2394 
(0.0463) 

- 0.4389 
(0.060) 

6.06*** 

83.64*** 

12.24*** 

126.18*** 

64.38*** 

12.68*** 

32.28*** 

7.80* 

37.02*** 

73.59*** 

~Yofes: *, **, *** represent statistical significanceat the 10,5, and 1 percent levels, respectively. GM&l 
standard errors, which allow for conditional heteroskedasticity and serial correlation, are in 
parentheses. 

comparison, only one of the one-month coefficients is statistically positive and, 

while some are negative, none is statistically less than zero. In the case of the British 
pound, the coefficients reported in Table 3 imply that a 10 per cent dollar 
appreciation over the past week leads investors to expect on average an additional 
1 .O per cent appreciation over the following week and a 0.1 per cent appreciation over 
the following month. In these tables, there is little evidence against consistency: 
only one of the Wald tests rejects at the 5 per cent level. 
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Currency 

British 

pound 

German 

mark 

Swiss 

franc 

Japanese 

yen 

Regressions of: Sc.l+4 = ‘~~+u~,,e,,,+,~ 
6. I 

4/W-4/87, weekly 

Forecast Wald test 

horizon F-test for 

(k) -?k ak. 1 DF DW yt=a,,, =O consistency 

1 week 

1 month 

1 week 

1 month 

1 week 

1 month 

1 week 

1 month 

-0.0015 

(0.0008) 

- 0.0025 

(0.0013) 

0.0022 

(0.0011) 

0.0031 

(0.0015) 

0.1604 

(0.0502) 

0.1118 

(0.1025) 

0.0029 0.1866 

(0.0009) (0.0430) 

0.0036 0.1152 

(0.0014) (0.0892) 

0.0021 

(0.0007) 

0.0042 

(0.0010) 

0.1573 

(0.0540) 

0.1474 

(0.0651) 

0.1026 

(0.0424) 

0.0099 

(0.0925) 

220 

220 

219 

220 

1.69 2.63*** 0.82 

1.64 6.17*** 1.75 

1.77 10.04*** 5.35* 

1.68 9.59*** 1.85 

~Y&es: *, **, *** represent statistical significance at the 10,5, and 1 per cent levels, respectively. G;\ILI 

standard errors, which allow for conditional heteroskedasticity and serial correlation, are in 
parentheses. 

Table 5 reports the results from the JCIF survey for P = 1. This survey is useful 
because the forecast horizons of one, three, and six months bridge those of the 
Economist and MMS surveys. In order to separate the comparison of one- and 
three-month horizons from three- and six-month horizons, we estimated the one- 
and three-month forecasts letting k in (13) indicate months, and the three- and 
six-month horizons letting k indicate quarters. These two sets of parameter 
estimates are reported in Table 5. Note that the one-month coefficient is positive, 
reflecting a slight bandwagon effect, while the three- and six-month coefficients are 
statistically negative. The top set of estimates implies that a 10 per cent dollar 
appreciation over the past month generates the expectation of a 0.2 per cent 
appreciation over the next month, but a 1.5 per cent depreciation over the next three 
months. The Wald tests for consistency reject strongly. Overall, the JCIF survey 
corroborates the finding in the earlier three surveys that expectations at horizons of 
one month and less exhibit bandwagon effects, while expectations at horizons 
longer than one month do not. 

In sum, for all data sets and currencies, only the shorter-term, one-week and 
one-month forecasts are related positively to the past exchange rate change. 
One-week forecasts show particularly strong bandwagon effects. Bandwagon 
expectations, however, do not appear at any of the longer horizons; the coefficients 
are all negative. Thus, even though we cannot test formally the hypothesis that 
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TABLE 4. London MhlS survey. 

Regressions of: SL.t+L = ~~+a&,e,~,+/( i, I 
4/M--4/87, weekly 

Forecast Wald test 
horizon F-test for 

Currency (k) Yk ak. 1 DF DW yk=ak,,=O consistency 

British 
pound 

German 
mark 

Swiss 
franc 

Japanese 
yen 

1 week 

1 month 

1 week 

1 month 

1 week 

1 month 

1 week 

1 month 

-0.0014 0.0293 201 1.93 1.27 1.62 
(0.0009) (0.0435) 

- 0.0006 - 0.0591 
(0.0013) (0.1099) 

0.0015 
(0.0008) 
0.0040 

(0.0016) 

0.0810 205 1.92 3.09*** 0.11 
(0.0435) 
0.0602 

(0.1058) 

0.0016 
(0.0011) 
0.0034 

(0.0016) 

0.0961 203 1.89 2.75*** 0.34 
(0.0484) 
0.0515 

(0.0882) 

0.0009 
(0.0006) 
0.0035 

(0.0013) 

0.1182 204 1.83 3.91*** 0.07 

(0.0472) 
0.1266 

(0.0775) 

Notes: *, **, *** represent statistical significance at the 10, 5, and 1 per cent levels, respectively. GhIhl 
standard errors, which allow for conditional heteroskedasticity and serial correlation, are in 
parentheses. 

TABLE 5. JCIF survey. 

Regression of: S,,r+k = yk+aah,e,,,+pC, 

S/85-6/87, biweekl! 

Forecast F-test 
Currency horizon Yk ak 1 

DF DW yk=ak,,=O Wald test 

yen 1 month - 0.0148 
(0.0012) 

3 month -0.0187 
(0.0033) 

yen 3 month - 0.0226 
(0.0026) 

6 month -0.0172 
(0.0050) 

0.0285 43 1.41 240.12*** 
(0.0196) 

546.13*** 
-0.1489 43 0.50 33.94*** 

(0.0430) 

-0.0783 37 0.56 86.11*** 
(0.0260) 

14g3.3*** 
- 0.2538 37 0.46 16.22*** 

(0.0641) 

A’oter: *, **, *** represent statistical sign&axe at the 10,5, and 1 per cent levels, respectively. GM&I 
standard errors, which allow for conditional heteroskedasticity and serial correlation, are in 
parentheses. 
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across surveys the coefficients are the same, the point estimates match up at each 
forecast horizon, declining systematically as the forecast horizon is increased, and 
becoming negative at forecast horizons greater than one month. As we will see in 
the graphs below, the fact that the short-term estimates are negative, and long-term 
estimates positive, indicates that the short-term expectations will overreact in 
comparison with long-term expectations. 

Tables 6-9 present estimates for each of the four surveys when P is set to 2. While 
in some cases the added coefficients are statistically significant, they have no 
important effect on the a,, , coefficients reported in Tables 2-5. The Wald tests for 
the Economist data in Table 6 and the JCIF data in Table 9 continue to reject the null 
hypothesis that expectations are consistent. The New York MMS data set in 
Table 7 rejects the consistency restrictions in 2 out of 4 currencies (the Swiss franc 
and yen), both at significance levels of 5 per cent. The London MhIS data in Table 8, 
however, do not reject the hypothesis of consistency for any of the currencies. 

II. D. GraphicaI reds 

Because of the complexity of the cross equation restrictions given by equations 
(10) and (ll), it is difficult to interpret the economic importance of either the 
Wald test statistics or the parameter estimates in Tables 2 through 9. In this section 
we therefore examine the graphical implications of our results. The pictures can 
give a sense (which a Wald statistic cannot) both of the qualitative importance of 
any inconsistencies, and, more importantly, for whether consistency fails because 
short-term expectations move too much or too little with respect to long-term 
expectations. 

We consider the following experiment. We assume the exchange rate is in a 
steady state in which current and past exchange rate changes are equal to zero.11 We 
then shock the spot rate and trace out its expected future path as implied by both the 
short- and long-horizon forecasts. The graphs of these experiments are presented 
below.12 

Figures 1 through 5 depict the expected future path for each of the five currencies 
in the Economist survey in the case where P = 1. The initial exchange rate 
appreciation is 1 per cent. All of the figures show that the ultimate expected effect of 
an exchange rate shock depends substantially on whether three-, six-, or 1 ‘-month 
expectations are iterated forward. For example, the paths in Figure 1 for the British 
pound imply that when the current spot rate is perturbed by 1.0 per cent, the 
long-run spot rate predicted by the three-month expectations is (0.88 - 0.80)/0.80 = 
0.10 per cent higher than the long-run level predicted by the six-month 
expectations, and (0.88 - 0.72)/0.72 = 0.22 per cent higher than the long-run level 
predicted by the 12-month expectations. Across all five graphs, a clear pattern 
emerges: a positive exchange rate shock generates a higher expected long-run value 
of the spot rate when shorter-term expectations are used than when longer-term 
expectations are used. 

Notice that for all three forecasting equations, part of the original 1 per cent 
dollar appreciation is undone, so the long-run expected exchange rate increases less 
than proportionately in response to current shocks. This indicates that investors 
believe there is a statistically and economically significant temporary component to 
exchange rate changes: they do not believe exchange rates follow a random walk 
even over horizons as short as three months. 
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ECONOMIST DATA 
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Figures 6-9 and 10-13 show the expected future path when P= 1 for the New 
York and London MMS data sets, respectively. As a group these graphs exhibit two 
distinctive properties. The first is that within each data set, the one-week 
expectations overreact to an exchange rate shock in comparison with the 
one-month expectations. This is the same pattern we saw above. The second 
distinctive feature of these figures involves a comparison with the Economist graphs. 
In the MMS data sets, the expected long-run spot rate increases more than 
proportionately in response to an exchange rate shock. This is a pattern precisely 
opposite to that demonstrated in the Economist data. Nevertheless, it is still 
consistent with the finding that shorter-term expectations appear to be more 
sensitive to exchange rate shocks than are longer-term expectations. 
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Figures 14-15 show the JCIF predictions of the future path of the dollar. Once 
again, shorter-term expectations are more explosive than longer-term expectations. 
Figure 14 shows that, according to the one-month data, a 1 per cent dollar 
appreciation leads to an additional 0.08 per cent expected appreciation. By contrast 
the three-month expectations show a 0.16 per cent depreciation in the expected future 
value of the dollar. 

Graphs 16-30 parallel exactly the earlier four sets, with P set to 2. The qualitative 
results are the same here as when P was fixed at 1. If anything, the increase in the 
order of the distributed lag increases the visual appearance of the overreaction of 
short-term forecasts relative to long-term forecasts (especially in the hIhIS data, 
Figures 6-13 and 19-26). 

III. Conclusions 

We study a property, called consistency, which all rational forecasts have, but 
which itself does not require rationality. Our tests using survey data on exchange 
rate expectations indicate that expectations generally fail to be consistent. Most 
striking is the particular way in which investors fail to coordinate their predictions: 
in their shorter-term forecasts, investors tend to exaggerate the implications of 
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current exchange rate changes for the value of the spot rate further into the future. 
In every one of 20 sets of time-series estimates encompassing four surve,ys, five forecast hori?ons 
and five currencies, shorter- term expectations overreact relative to longer-term expectations 
when the exchange rate changes. 

One possible way to explain the failure of expectations to be consistent is to think 
of agents using different models to forecast the spot rate at short versus long 
horizons, and a blend in between. Frankel and Froot (1988), for example, model the 
expectations of ‘chartists’ and ‘fundamentalists’ and suggest that investors form 
expectations by weighting these views according to their own expected trading 
horizon, with chartist views more important for short horizons and 

fundamentalists’ views more important for long horizons. 
A second way to explain the rejections of consistency would be that all four 
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survey sources systematically mismeasure the market’s true expection. If, for 
.~ 

example, agents report repeatedly the mode rather than the mean of their subjective 
distribution, then there is no reason that consistency should hold in these data.13 
Nevertheless, when we tried to test the restrictions developed above using the 
forward discount in place of the survey measure of expected depreciation, we found 
results similar to those reported in Tables 2 through 9. We do not present these 
results, however, because of the difficulty in interpreting them in view of the 
contamination of forward market data by an exchange r%Ej?rkmium.i4 However, 
one could interpret the forward-rate results as suggesting that the inconsistencies in 
the survey data are not solely a consequence of mismeasurement. 

A third possible explanation of our findings is that the tests are misspecified. The 
expectations process may not be described completely by recent spot rate changes. 
While we found that changes at greater than two lags had small and statistically 
insignificant impacts on expected depreciation, the cumulative effect of a longer, 
more extensive lag structure could potentially explain our results. Such an 
explanation would rely on an asymmetric effect of these additional lags on short- 
versus long-horizon expectations. There was, however, no evidence in our data of 
such an asymmetry at longer lags. Finally, recall that our tests would also be 



508 

% 

Consistency of exchange rate expectations 

MMS LONDON DATA 

Fig 25 

British pound 

1 5 

Weeks 

1.16 

1.12 

1.08 

1.04 

1 .oo 

0.96 

Fig 27 Fig 28 

Swiss franc Japanese yen 
1.13 

1.09 

8 1.05 

1 .Ol 

0.97 

Weeks 

% 

Fig 26 

German mark 

1.30 

1.22 

1.14 

1.06 

0.98 -’ :/:-- -T--t-- 
1 5 

Weeks 

JCIF DATA 

Japanese yen 

Fig 29 

0.96 
% 

1 5 

Weeks 

-\ 
0.76 ~---L----1 

4 1 2 3 4 



KENNETH A. FROOT AND TAUTOSHI ITO 509 

finiSspecified if variables other than past exchange rate changes matter for 
expectations. 

Notes 

1. On the behavior of exchange rates and exchange rate expectations see Dornbusch (1986, 1989), 

Dornbuschand Frankel(1987). Frankeland Froot (1987a, 1988), and Krugman (1985.1988). In 
a more genera! context, a number of authors have suggested that ‘noise’ traders ma!- appear to 

trade on the basis of expectations that are irrational. See Black (1986), De Long et a/. (1987), and 

Kyle (1985). 

2. Huizinga (1987) and Kaminski (1986) find that exchange rate changes display positive serial 

correlation over horizons of less than about 48 months. But their parameter estimates are too 

imprecise to reject even a random walk. See Fama (1984) and Hodrick (1987) for a discussion of 

peso problems in exchange rates. Obstfeld (1987) d emonstrates how standard inference 

procedures may be incorrect in the presence of peso problems and stochastic bubbles. 

3. The autoregressive representation in equation (1) IS expressed in changes because of the 

overwhelming evidence that the nominal spot rate contains a unit root. 

4. To avoid confusion with the notation used below, define the operator E, to yield the time-l 

expectation over the appropriate objective density function. 

5. Similar cross-equation restrictions were imposed originally by Sargent (1979) in a test of the 

expectations hypothesis of the term structure of interest rates. See also Ito (1988a), Ito and Quah 
(1989), and Pesaran (1987). 

6. In the tests that follow, the common factors included in equations (10) and (11) were removed. 

7. For more detail on the New York MMS data set, see Frankel and Froot (1987a) and Dominguez 

(1986). 

8. For more detail on these data, see Ito (1988b). 

9. See, for example, Rubinstein (1974). 

10. In the results below the standard errors calculated using these two methods differed by a margin 

of less than 10 per cent. See Froot (1989) f or evidence on the downward finite sample bias of 

heteroskedasticity-consistent standard errors. 

11. In order to focus on the dynamics of the system, we set the constant terms in equation (13) equal 

to zero in this experiment. 
12. The paths are constructed by iterating each forecast equation forward, and applying the 

conditional expectation operator. From equation (1) it is easy to see that using the short forecast 

horizon (k = 1) we can generate consecutive future expected changes. Note that at longer forecast 

horizons of, say, k periods, forecasts of the spot rate L, 2k, 3k, . ., periods in advance are 

produced by equation (3). However, even when P= 1, these forecasts, themselves require 

forecasts of the spot rate change 2k- 1, 3k- 1, . . ., periods into the future. We used the 

predictions from the short-horizon equation for the expected change between periods nk and 

nk- 1. This procedure is appropriate under the null hypothesis, which states that expecrArions are 

consistent. If expectations are not consistent, then this method tends to minimize the observed 

deviations from consistency. 

13. We are grateful to Larry Summers for the following point. 
14. In the forward market tests, the coefficients were smaller in absolute value than those presented in 

Tables 2-9, but very similar in sign and statistical significance. In addition, the results of 

consistency tests were similar to those reported above. 

References 

BLACK, FISCHER, ‘Noise,’ Jownal of Finance, July 1986, 41: 529-543. 
DE LONG, BRADFORD, ANDREI SHLEIFER, LAWRENCE SUMMERS, ASD ROBERT WALDNIN, ‘The 

Economic Consequences of Noise Traders,’ NBER Working Paper No. 2395, October 1987. 

DOJIINGUEZ, KATHRYN, ‘Are Foreign Exchange Forecasts Rational: Kew Evidence From Survey 

Data,’ Economics Leffers, July 1986, XXI: 277-281. 
DORNBUSCH, RUDIGER, ‘Expectations and Exchange Rate Dynamics,’ Journai of Political Economy, 

December 1976, 84: 1161-l 176. 



510 Consistency of exchange rate expectations 

DORNBUSCH, RUDIGER, ‘Flexible Exchange Rates and Excess Capital Mobility,’ Brookings Paper> on 
Economic A&v+, No. 1, 1986, 209-227. 

DORNBUSCH, RL’DIGER, ‘Real Exchange Rates and Macroeconomics: A Selective Survey,’ Scandinavian 
Journal of Economics, 1989, forthcoming. 

DORNBUSCH, RUDIGER, AND JEFFREY FRASKEL, ‘The Flexible Exchange Rate System: Experience and 

Alternatives,’ NBER Working Paper No. 2464, December 1987. 

FAUNA, EUGENE, ‘Forward and Spot Exchange Rates,‘Journaiof Monetq Economics, November 1984, 

36: 697-703. 

FRANKEL, JEFFREY, ASD KENNETH FROOT, ‘Using Survey Data to Test Standard Propositions 
Regarding Exchange Rate Expectations,’ American Economic Review, March 1987, 77: 133-l 53 

(1987a). 

FRANKEL, JEFFREY, AND KENSETH FROO-~, ‘Short-term and Long-term Expectations of the 
Yen/Dollar Exchange Rate: Evidence from Survey Data,’ Journal of the Japanese and International 
Economies, June 1987, 1: 249-274 (1987b). 

FRANKEL, JEFFREY, AND KENNETH Floor, ‘Chartists, Fundamentalists and the Demand for Dollars,’ 

in T. Courakis and M. Taylor, eds, Policy Issues/or Interdependent Economies, London: Macmillan 

Press, 1988. 
FROO~, KENNETH, ‘Consistent Covariance Matrix Estimation with Cross-Sectional Dependence and 

Heteroskedasticity in Cross-Sectional Financial Data,’ Journal of Financial and Quantitative 
Ano&s, 1989, forthcoming. 

HANSEN, LARS, ‘Large Sample Properties of Generalized Method of Moments Estimators,’ 

Econometrica, July 1982, 50: 1029-1054. 

HODRICK, ROBERT, ‘Risk, Uncertainty and Exchange Rates,’ NBER Working Paper ?u’o. 2429, 

November 1987. 

HUIZINGA, JOHN, ‘An Empirical Investigation of the Long-Run Behavior of Real Exchange Rates,’ 

Carnegie-Rochester Conference Series on Public PO/icy, 1987, 27: 149-214. 
ITO, TAKATOSHI, ‘Use of (Time-Domain) Vector Autoregressions to Test Uncovered Interest Parity,’ 

The Review of Economics and Sfatirtics, May 1988, 70: 296-305 (1988a). 

ITO, TAKATOSHI, ‘Foreign Exchange Rate Expectations: Micro Survey Data,’ NBER Working Paper 

No. 2679, August 1988 (1988b). 
:TO, TAKATOSHI, ASD D.izr~uu QUAH, ‘Hypothesis Testing with Restricted Spectral Density Slatrices, 

with an Application to Uncovered Interest Parity,’ International Economic Review, 1989, 
forthcoming. 

KA~IINSKI, GRACIELA, ‘The Real Exchange Rate in the Short Run and the Long Run,’ unpublished 

paper, University of California, San Diego, 1986. 

KRUGX~AN, PAUL, ‘Is the Strong Dollar Sustainable?, ’ in The U.S. Dollar: Recent Developments, Outlook, 
and Policy Options, Kansas City, MO: Federal Reserve Bank of Kansas City, 1985. 

KRUG.MAN, PAUL, Exchange Rate Instabihg, Cambridge, MA: MIT Press, 1988. 
KYLE, ALBERT, ‘Informed Speculation with Imperfect Competition,’ unpublished paper, Princeton 

University, 1985. 
NEWEY, WHITNEY, ASD KENNETH WEST, ‘A Simple, Positive Definite Heteroskedasticity and 

Autocorrelation Consistent Covariance Matrix, Woodrow Wilson School Discussion Paper No. 

92, 1985. 

NURKSE, RAGNER, Internationnl Currency Experience, Geneva: League of Nations, 1944. 
OBSTFELD, MAURICE, ‘Peso Problems, Bubbles, and Risk in the Empirical Assessment of Exchange 

Rate Behavior,’ NBER Working Paper No. 2203, April 1987. 

PESARAN, M.H., The Limits to Rational Expectations, London: Basil Blackwell, 1987. 
RIJBINS~EIN, MARK, ‘An Aggregation Theorem for Securities Markets,‘Journa/of Financiaf Economics, 

May 1974, 1: 22s244. 
SARGENT, THO~IAS J., ‘A Note on Maximum Likelihood Estimation of the Rational Expectations 

Mode1 of the Term Structure,’ Journal of Monetary Economirs, 1979, 5: 133-143. 


