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ABSTRACT

Survey dala provide a measure of exchange rate expectations
superior io the forward rate in that no risk premium interferes.
We test standard propositions using three new sources of survey
data. We estimate extrapolative, adaptive and regressive models of
expectations. Static or ‘'random walk” expectations and
bandwagon expectations are rejected: current appreciation gen-
erates the expectation of future depreciation because variables
other than the contemporaneous spol rate receive weight. For
example, when the dollar was strong, 1981-85, it was expected to
depreciate strongly against filve foreign currencies. In comparing
expectaltions to the process governing the spot rate we find sta-
tistically significant bias.
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Using Survey Data to Test Standard Propositions

Regarding Exchange Rate Expectations

Jeff Frankel
and

Ken Froot

Department of Economics
University of California, Berkeley

Berkeley, California 94720

Neo variable is as ubiquitous in international financial theory and yet as
elusive empirically as investors’ expectations regarding exchange rates. In the
past, expectations have been modelled in an ad hoc way, often by using the for-
ward exchange rate. There is, however, a serious problem with using the for-
ward discount as the measure of the expected change in the exchange rate, in
that the two may not be equal. The gap that may separate the forward discount
and expected depreciation is generally interpreted as a risk premium. Most of
the large empirical literature testing the unbiasedness of the forward exchange
rate, for example, has found it necessary either arbitrarily to assume away the
existence of the risk premium, if the aim is to test whether investors have
rational expectations, or else to assume that expectations are in fact rational,

if the aim is to test propositions regarding the behavior of the risk premium.

We ofier a new source of data to measure exchange rate expectations that

This is a revised version of NBER Working Paper no. 1872. We would like 1o thank Barbara
Bruer, John Calverly, Louise Cordova, Kathryn Dominguez, Laura Knoy, and Stephen Marris
for help in obtaining date, the National Science Foundation (under grent no. SES-
8218300), the Institute for Business and Economic Research at U.C. Berkeley, and the Alfred
P. Sloan Foundation's doctoral dissertation program for research support.
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avoids such problems: three independent surveys o-f the expectations held by
exchange market participants. Since 1978, American Express Banking Corpora-
tion {Amex) has polled a sample of 250-300 central bankers, private bankers,
corporate treasurers and economists regarding their expectations of major
exchange rates six months and twelve months into the future, approximately
once a year. Since 18981, the Economist Financial Report, a newslett.er associ-
ated with the Economist, has conducted at regular six week intervals a survey
of 14 leading international banks regarding their expectations at three, six and
twelve-month horizons. And since 1983, Money Market Services, Inc. (MMS), has
conducted a similar survey on a weekly or bi-weekly basis, at a variety of
short-term horizons. The first two surveys record expectations of five curren-
cies against the dollar {the pound, French franc, mark, Swiss franc and yen),
and the MMS data has been collected for four currencies {the pound, mark,
Swiss franc and yen). In each survey, it is the median response that is

reported.

In this paper we are interested principally in two guestions: how best to
deseribe the survey expectations in terms of simple models of investors’ expec-
tations formation; and whether investors’ expectations are unbiased forecasts
of the actual spot exchange rate process. OQur aim here is not to develop any
special new hypotheses of our own. But a theme whiech runs throughout our
investigation is the stability of expectations. Do the data confirm the suspi-
cvions of some critics of floating exchange rates that expectations are charac-
terized by bandwagon effects? Or, in line with many macro models of exchange
rate determination, does a current appreciation of the currency by itseli gen-

erate expectations of future depreciation?

The paper is organized as follows. In section two we present some simple

but enlightening summary statistics from the survey data. In section three we
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attempt to describe the survey data by using several popular formulations for
exchange rate expectations: extrapolative, adaptive, and regressive. Section
four then investigates the behavior of the actual spot process and the rational-
ity of the various expectations mechanisms considered in section three. In sec-
tion five, we offer some thoughts on heterogeneity of exchange rate expecta-

tions. Finally, the last section gives our conelusiens.

1. THE SURVEY DATA

Economists generally distrust survey data. It is a cornerstone of "positive
economics” that we learn more by observing what people do in the marketplace
than what they say. Nevertheless, alternative measures of expectations all have
their own drawbacks. For this reason, closed-economy macro and finance
economists have found survey data useful, in studies of expected inflation
{(where the Livingston survey has been the most popular), expected official
announcements of the money stock and other macroeconomic variables (where
MMS is the source), and firm inventory behavior and related topics (see Lovell
(1986)).- To our knowledge, there had been no studies prior to this- one using
survey data on exchange rate expectations.! This might be considered surpris-
ing in light of the great interest in the subject, evident in the large literature
on the forward market. One could even argue that the case for using survey
data on exchange rate expectations is on firmer ground than the case for using
survey data on inflation expectations. The respondents to the surveys partici-
pate more directly in the spot and forward exchange markets than the respon-
dents to the Livingston survey participate in the goods markets: they are
economists in the foreign-exchange trading room or the traders themselves in

major international banks who have up-to-the-minute information on the values

! For a recent siudy of exchange rate expectations using the MM3 survey data, see Dom-
inguez {1888). :
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of the currencies covered. At the very least, these exchange rate survey data
contain some useful information that warrants study. It seems likely that
economists have not used the data in the past only because they have been

unaware of its existence.

One limitation to the survey data should be registered from the start, the
relatively small number of times the surveys were conducted as of early 1986:
12 dates for the Amex data, 38 for the Economist data, 47 for the 1983-84 MMS
survey. By pooling the cross-section of four or five currencies at each survey
date, however, we achieve respectable sample sizes. The obvious contem-
poraneopus correlation of error terms across currencies may be expleoited, and
we do so with two techniques. Seemingly Unrelated Regressions are used in
cases where the error terms are serially uncorrelated, while Method of Moments
estimators are employed when under the null hypothesis there is serial correla-
tion.? In addition, there is considerable variety of forecast horizon in the data
we employ. We estimate equations for the pooled data at three, six and twelve-
month horizons for the Economist data, three-months for the MMS data, and six

and twelve-months for the Amex data.3

2. PRELIMINARY RESULTS

Before we set out to test the hypotheses of interest, some descriptive

statistics and preliminary tests are in order.

2 A second limitation of the Amex survey is that it is conducted by mail, and therefore
precise dating of expectations was impossible. [n response to this problem we used several
allernative methods of dating in all our tests. It turns out that the dating method had a
negligible effect on the results. See the data appendix for more detail.

3 In the NBER working paper version of this paper, we also estimated bootsirap standard
errors, which are robust in small samples, with respect to estimators that are nonlinear in
the residuals and with respect to & variety of nonnormal distributions. This technique has
been omitted here both because the resulting standard errors were not very different from
those obtained using more conventional methods and because we now have several times as
many observations for the Economist date and we have added the MMS3 sample te the
analysis.




2.1. The Magnitude 6f Expected Depreciation

First, the survey data can be used to shed some light on gquestions con-
cerning the size of expected depreciation relative to the forward discount, In
general the forward discount can be decomposed into expected depreciation

and the risk premiunu
-3
Jd, = As;, TPy
Many models of exchange rate determination have made the simplifying (but

extreme) assumption that expectations are static, for lack of a better alterna-

tive, i.e., that expected depreciation is zero:
a
Asg,, =0 (1)

For example, Branson, Halttunen and Masson {1977) did so, giving as a reason
that "we have very little empirical evidence on alternative, more complicated
expectations mechanisms” (p. 308). The immortal Mundell-Fleming model of
exchange rates under conditions of perfect capital mobility can be interpreted
as having assumed static expectations, so that international arbitrage equated

domestic and foreign interest rates.

More recently, this point of view has been, In a sense, vindicated by the
substantial work of Meese and Rogoff {1983). They have shown that the current
spot exchange rate is a better predictor of the future rate than are standard
monetary models, more elaborate time series models, or the current forward
exchange rate; that is, that the exchange rate seems to follow a random walk.
Similar empirical findings have turned up in other contexts. Many papers, such
as Bilson {1981) and Huang (1984), have reported evidence that the rational
expectation is closer to zero depreciation than to the forward discount. These
 authors did not explicitly conclude that the same is necessarily true of inves-

tors’ expectations; they found support for the random walk model of the spot




rate, but were relatively agnostic on investors’ expectations.

Nevertheless, this work seems to imply that investors' expected deprecia-
tion is not a very interesting variable -- that it does not differ very much from
zero and is not very responsive to changes in the contemporaneous information
set. Bilson {1985) seems to express this point of view, holding that "actual or
markel forecasts of exchange rates” are unrelated to the forward discount.
The position in the Bilson paper is, in effect, that the random walk holds not
only as a description of the actual spot rate process but also as a description of
investors’ expectations formation. It follows that the risk premium constitutes

the entire forward discount.

A very different impression of the relative importance of expected depreci-
ation as a compoenent of the forward discount is given by all three of our sur-
veys, Table la shows, for each of the surveys, expected depreciation of the dol-
lar against all currencies for which data are available. Most striking is that the
survey expected depreciation is not only consistently positive, but is larger
(often several times larger) than the expected depreciation implied by the con-
temporaneous forward discounté reported in Table 1b. An important feature of
Table la is the apparent agreement across different surveys and forecast hor-
izons. The corroboration of such large expected depreciation numbers sug-
gests thatl the results are not due to the particularities of each survey’s respon-
dents. Table 2 shows the averages of alternative measures of expected depreci-
ation by survey and by country. The forward discount numbers seem to imply
that, on average, the dollar was expected to depreciate against the mark, Swiss
franc and yen, to remain approximately unchanged against the pound, and to
appreciate against the franc. The survey expectations, on the other hand, sug-
gest that the results in Table 1a do not mask a great deal of variation across

countries. Table 2 shows that the surveys consistently predicted substantial
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depreciation of the dollar against all five currencies surveyed. In every survey,
expected depreciation is considerably smaller, however, for currencies that

were selling forward at a smaller discount (or alarger premium).

These simple results provide some indication that market expectations are
positively correlated, at least cross-sectionally, with the forward discount.
Such systematic relationships between expected depreciation and other con-
temporaneous variables suggest that there is more to investor expectations

than is revealed by the random walk model of expe ctations.4

2.2. Unconditional Bias

The simplest possible test of rational expectations is to see if expectations
are unconditionally biased, if investors systematically overpredict or under-
predict the future spot rate. Tests performed in the 1870s clearly failed to find
any unconditional bias.? But in the 1880s the dollar has consistently seld at a
discount in the forward exchange market against most other major currencies,
as is shown in Tables 1b and 2, and it was not until 1985 that the great, long-
anticipated dollar depreciation began to materialize. Indeed, Evans {1985) uses
a nonparametric sign test on the forward rate prediction errors over the
1981-84 period and finds significant unconditional bias against the pound.

Could there be unconditional bias in the survey data for this period as well?

Table 3 reports formal tests of unconditional bias. The MMS three-month
data, available for the period January 1983 to October 1984, show statistically
significant bias for all four currencies, even more than the three-month for-
ward discount data during the same period. The Bconomist data is available

through 1985, the first year of dollar decline. The bias is not quite statistically

4 Froot and Frenkel (1986) decompose the variance of the forward discount into expect-
ed depreciation and the risk premium. In the present paper we are concerned only with the
first moments.

% See Cornell (1977), Stockman (1878} and Frankel (1980).
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significant at the three-month and six-month horizons, but it is significant at
the one-year horizon.f The general rule seems to be that when the forward
discount is biased, the survey data are also biased, with the implication that the
finding cannot be attributed to a risk premium. The presence of biasedness in
the 1980s clearly arises from the episode of dollar appreciation that ended in
February 1985. Respondents consistently overpredicted the future value of

foreign currencies against the dollar in this period.

One explanation that could be suggested for such findings of biasedness is
that the surveys measure investors’ expectalions with error. But it should be
noted that if one is willing to assume that the measurement error is random,
then the conclusions are unaflected. Under the null hypothesis, positive and
negative measurement errors should average out, just like positive and negative

prediction errors by investors.

Short of concluding that investors’ expectations are not squal to the
rationally expected value, one major possible explanation for findings of biased-
ness remains. It is that the standard errors in our tests are invalidated by the
"peso problem” of non-normality in the distribution of the test-statistic. The
peso problem arises when there is a small probability of a large change in the
exchange rate each period -- such as results from a devaluation, a bursting of a
speculative bubble, or a big change in fundamentals -- and when the sample

size is not large enough to invoke the central limit theorem with confidence.?8

¢ For all data sets but the Amex 8-Month, prediction errors are overlapping because the
surveys are conducted more frequently than the forecast interval. The standerd errors re-
ported for each currency in Table 3 reflect the number of nonoverlapping intervals in each
data set, and are thus upper bounds. Higher significance levels could be obtained by com-
bining the results for different currencies. But the apparent low standard errors when all
observations are simply pooled are misleading, as there is & definite correlation of errors
across currencies at any point in time. The proper technique (SUR) for this problem is ap-
plied in the following section.

?* Caleulations in Franke! (1985) undermine the hypothesis that the forward discount ra-
tionally reflected the 1981-85 path of dollar appreciation, even allowing for the possibility
of a sudden large collapse in the dollar.

8 It should be noted that a fourth explanation sometimes given for findings of biasedness
in the forward rate, after the existence of a risk premium, a failure of rational expectations
and the peso problem, is the convexity term due to Jensen's Inequality (see Engel (1984)).
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The sensitivity of the direction and magnitude of the bias in prediction
error is evident in the Amex survey, the only one available in 1876-79. These
data show unconditional bias in the opposite direction in the earlier period, as
do the forward rate data: respondents consistently underpredicted the value of
foreign currencies against the dollar. When the entire Amex data sei from 1978
to 1985 is used, prediction errors show no unconditienal bias for either the sur-

vey data or the forward rate.

3. TESTS OF EXPECTATIONS FORMATION

The question of what mechanisms investors use to form expectations is of
interest independent of the question of whether these mechanisms are rational,
that is, whether they coincide with the mathematical expectation of the actual
spot process. In this section we investigate alternative sbeciﬁcations of expec-

tations, and in section four we test for their rationality.

A number of simple formulations have traditionally been used. A general
framework for expressing them comes from writing the investors’ expected
future {log) spot rate as a weighted average of the current (log) spot rate with

weight 1-# and some other element, z,, with weight f
Si4y = Bzy + (1-B)s, (=)

In examining different versions of equation (2), our null hypothesis will be that
expectations are in fact static, i.e., that §=10 (investors believe in the random

walk). We choose interesting candidates for the "other element”, z,, as

Note, however, that if exchange rates are log-normally distributed this convexity term is
bounded above by the unconditional variance of the spot rate and is therefore small. For a

log-normally distributed random variable, X, E[X] = fng (z)dz 1= eXPi/J»'Z%UE;)%nd
- TAE T4
ET1/X1= [o 1 (2)dz = explu-ho®}, where f(z)= —expt— "}
2
2

- T 2q. .
Thus, log (BE[X]) — log (E[1/ X]) = ¢°, which is weakly greater than the capditional
variance, provided that expectations are formed rationally. During the 1980s, & ~ 0,02
for the spot rate, so that Jensen's inequality is too small to explain the magnitude of the
forward rate prediction errors, let alome the very large shift of about i8 percent between
the late 1970s and early 1980s in Table 3.
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alternative hypotheses. The models we will consider are extrapolative expecta-
tions, adaptive expectations, and regressive expectations. They feature as the
“other element” z,: the lagged spot rate, s,_,, the lagged expectation, s, and

some notion of a long-run equilibrium level of the spot rate, §,, respectively.

One characterization of expectations formation often claimed by market
participants themselves is that the most recent trend is extrapolated: if the
currency has been depreciating, then investors expect that it will continue to

depreciate.? Such "bandwagon” expectations are represented:
Asf+1 = - gAs, (3)

where As, is the most recent observed change in the log of the exchange rate
and g is hypothesized to be less than zero. (Again, static expectations would be
the special case where g = 0.) It has long beén a concern of critics of floating
exchange rates that bandwagon expectations would render the system

unstable. For example, Nurkse {1944, p. 118):

[Speculative] anticipations are apt to bring about their own realiza-
tion. Anticipatory purchases of foreign exchange tend to produce or
at any rate to hasten the anticipated fall in the exchange value of the
national currency, and the actual fall may set up or strengthen expec-
tations of a further fall.... Exchange rates under such circumstances
are bound to become highly unstable, and the influence of psychologi-
cal factors may at times be overwhelming.

Nurkse's view was challenged by Friedman (1953), who argued that specu-
lation would be stabilizing. “Speculation” can be defined as buying and selling
of currency in response to expectations of exchange rate changes, as compared
to the counterfactual case of static expectations. A properiy of bandwagon
expectations is that the expected future spot rate as a function of the observed
current spot rate has an elasticity that exceeds unity, as contrasted to static

expectations, which has an elasticity equal to unity. Because investors sell a

¥ See, for example, the discussion in Dooley and Shafer (1983, pp. 47-8).
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currency that they expect to depreclate, it follows that under bandwagon

expectations speculation is destabilizing.

The remaining three models we discuss go the opposite direction. They can
all be subsumed under the label inelastic, or stabilizing, expectations: a change
in the current spot rate induces a revision in the expected future level of the
spot rate that, though it may be positive, is less than proportionate. An
observed appreciation of the currency generates an anticipation of a future
depreciation of the currency back, at least partway, toward its previcusly
expected level. If speculators act on the basis of the expected future deprecia-
tion, they will put downward pressure on the price of the currency today; in
other words, speculation will be stabilizing. One case of inelastic expectations

is equation (3) with g greater than zero. An equivalent representation would be
Seeq = (1 —g)s,+gs, - (4)

where §, is the logarithm of the current spot rate and g is hypothesized to be
positive. The hypothesis is a simple form of distributed lag expectations. Obvi-

ously we could have longer lags as well.

Table 4 reports the results of the Seemingly Unrélated Regressions10 of the
survey expected depreciation on the recent change in the spot rate, equation
(3), which we call under the general title of extrapolative expectations, where
g > 0 represents the case of distributed lag and g < 0 represents the case of
bandwagon expectations. Most of the slope parameters in the column labelled
"g" in Table 4 are positive and significant at the one percent level The evidence
suggests that expectations are less than unit elastic with respect to the lagged
spot rate, that is, expectations are stabilizing. For example, the point estimate

of 0.04 in the three-month Economist data set implies that if the currency

10 Dye to the small number of observations in the Amex data sets, OLS rather than SUR
was used to conserve degrees of freedom in this case.
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appreciates 10 percent today, it is expected to depreciate 0.4 percent over the

next three months, a rate of 1.6 percent per year.

The Durbin-Watson tests for serial correlation reported in Table 4 {except
those for the Amex data sets) are the averages of the equation by equation OLS3
regressions used in the first step of the SUR procedure. For this reason, and
since the Amex data are irregularly spaced and thus are not true time series,
values of the DW test must be interpreted with caution. Nevertheless, the null
hypothesis of no "serial” correlation is still appropriate, and the low reported
values of the statistic suggest that the standard errors are suspect. To correct
for serial correlation in the residuals, we used a generalized three stage least
squares estimator that allows for contemporaneous as well as first order serial
correlation of each country's residual.ll These results for the Economist and
MMS data sets are reported beneath the uncorrected SUR estimates in Table
4,12 While we find some evidence of serial correlation in the data, the corrected
coefficients are similar in size, and the standard errors are even more unfavor-
able to the bandwagon hypothesis than in the uncorrected SUR regressions.
The lone case of a negative point estimate for g, in the three-month MMS sam-

ple, loses its statistical significance under the correction for serial correlation.

Despite the rejection of bandwagon expectations in favor of the stabilizing
distributed lag, it may still be true that psychological factors are important in
foreign exchange markets. The absence of bandwagon effects in the data does
not rule out the possibility of speculative bubbles. Rational bubbles which are
constantly forming and popping would not yield systematic bandwagon effects

in the spot rate.

11 See Parks (1867).
12 Because of irregular spacing, we could not correct the estimates for serial correlation
in the Amex data sets.
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Adaptive expectations are an old standby in the economist’s arsenal of
expectations models. The expected future spot rate is formed adaptively, as a
weighted average of the current observed spot rate and the lagged expected

rate:
a a
i = (-7 s 7,5 (5)
where 7, is hypothesized between 0 and 1 for expectations to be inelastic.13

We report the results of regressing expected depreciation on the lagged

survey prediction error in Table 5:
Asf,, = 71(55 - 5) {57

Three of the six coefficients in the column labelled 7y, are statistically
significant. All three are positive, implying that expectations place positive
weight on the previous predictidn. The resﬁlts in Table 5 provide evidence in
favor of the hypothesis that expectations are stabilizing. The DW statisties are
again very low, particularly in the twelve-month data. When we use the three
stage least squares correction for serial correlation, the coefficient is
significant in three ocut of four data sets. |

The regressive expectations model was made popular by Dornbusch
(1976b). Tt is a more elegant specification, consistent with dynamic models in
which variables such as goods prices converge toward their long-run equili-
brium values over time in accordance with differential equations, or, in discrete

time, in accordance with difference equations:
Siey = (1 =95, + 95, . (8)

Here §, is the long-run equilibrium exchange rate, and 4 {a number between 0

13 Adaptive expectations have been considered by Kouri (1978), as a third alternative
after static and rational expectations, as well as by Dornbusch (1976a) and many other au-
thors.
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and 1 in this discrete-time version) is the speed at which s, is expected to
regress toward §,, as can perhaps be seen more clearly in the equivalent

representation,
Asf,y = =B(s, = §) (7)

The long-run equilibrium, §,, can itself change. It is normally assumed to cbey
Purchasing Power Parity. increasing proportionately in response to a change in

the domestic money supply and price level

In the econometric tests below, we try out two alternative formulations for
§,. The simplest possible description of the long-run equilibrium is that it is
constant over our sample. Thus we regress expected depreciation on the spot
rate and constant terms for each country. The results are presented in Table
8. A second specification for the long-run value of the exchange rate is that

given by purchasing power parity. In this case, § moves with relative inflation

differentials instead of remaining constant:

P,/ Py
§ =55+ log ———*— (8)
P_’"/P o .
where s, is the log of the average nominal value of the foreign currency in
terms of dollars, 1873-79, F, and P*, are the current monthly levels of the Us

and Foreign CPls, respectively, and P, and P*; are the average levels of the US

and foreign CPls, 1973-79.

The general conclusions that come out of Tables 8 and 7 are identical.
Four of the six data sets give significant weight to the long-run equilibrium, in
each case positive. Investors expect the spot rate to regress toward its long-
run equilibrium. Note that this is a stronger property than the fact, which we
discovered in Tables la and 2, that investors have been forecasting large depre-

ciation on average throughout the 1980s. Regressivity requires not only that
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investors expect a currency that is above its long-run level to depreciate, but
also that they expect it to depreciate by more the farther it is above its equili-
brium value. In Tablé 7, the Economist regressions at three-month, six-month
and twelve-month horizons show that deviations from PPP are expected to
decay at annual rates of (1—0.98814)215 percent, (1—0.92182)H15 percent and 24
percent, respectively. This last figure implies that the expected half-life of PPP

deviations is 2.5 years.

Clearly, if a high Ea were our goal, more complicated models could have
been reported. We estimated the most general specification for expectations,
expanding the information set to include simultaneously the current and
lagged spot rates, the long-run equilibrium rate and the lagged expected spot
rate. We then tested the entire set of nested hypotheses, beginning with this
general specification all the way to static expectations. In particular, we con-
sidered as alternatives to the simple models discussed above hybrid
specifications such as "adaptive-bandwagon™

AS:H = 7(‘5‘: - St) —gbs,
The K's of these more complex permutations were higher than those reported
in Tables 4 through 7. However the best fits were for models which are unfami-
liar compared with the popular formulations above. Furthermore, the strongest
statistical rejections were those reported here, of static expectations against
the simpler extrapolative, adaptive and regressive models; when estimating the
hybrid models, by contrast, we were able statistically to accept the constraints

implied by the simple models. For these reasons we do not report the results.

The central point of our analysis is to investigate the robustness of a rejec-
tion of static expectations, not to settle on any single model of expectations.
The goodness-of-fit statistics in Tables 4 through 7, however, give us an oppor-

tunity to compare the fits of these simple alternative specifications. From this
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set of alternatives, the best model appears to be the distributed lag.

4. ARE EXPECTATIONS FORMED RATIONALLY?

Now that we have an idea of the parameters describing the formation of
investor expectations, we will see how well they correspond o the parameters
describing the true process governing the spot rate. We could estimate first the
mathematical expectation of the actual spot process and only then test for
equality with the process governing investors’ expectations estimated in section
3. Here we x;eport directly regressions of the difference between the investor
expectations and the realized spot rate -- AS:H —As, ;. or equivalently,
s:H - §,,, —- against the same variables as in the preceding section. Under the
null hypothesis the coefficient shouid be zero, and the error term should be
uncorrelated with the right-hand-side variables, i.e., the spot rate prediction
error should be purely random, as should be the case for any right-hand-side
variables observed at time t. Furthermore, under the null hypothesis, the error
term should be serially uncorrelated, which malkes the econometrics easier.
The logic is the same as in the existing literature of rational expectations tests,

where expectations are measured by the forward rate rather than survey data,

except that we are free of the problems presented by the risk premium.?4

In testing whether expectations are rational there are added advantages in
having first tested models of what variables matter for expectations. For those
cases in which we fail to reject the null hypothesis, it helps to have an idea
whether the right-hand-side variable is relevant to determining Asfﬂ and As,,;
if not, the test of rational expectations is not very powerful. For those cases

when we do reject the null hypothesis, we will have a ready-made description of

] 14 In the NBER working paper version, we reported for purposes of comparison in all our
tests results both using expectations measured by the forward discount and using expecta-
tions measured by the survey data.
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the nature of investors' bias; an explicit alternative hypothesis is lacking in

most standard tests.

4.1. Bconometric Issues

The tests of rational expectations below were performed by OLS with stan-
dard errors calculated using a method of moments procedure. The usual CLS
standard errors are inappropriate because of the contemporaneous correlation
across countries, and a sampling interval many times smaller than the forecast
horizon. In the previous section, where expected depreciation is the regressee,
a long forecast horizon and short sampling interval do not themselves imply
that the error term is serially correlated, since expectations are formed using
only contemporaneous and past information. When the prediction error is on
the left-hand-side, however, we have the usual problem induced by overlapping
observations: under the null hypothesis the error term, consisting of new infor-
mation that becomes available during the forecast interval, is a moving average
process of an order equal to the number of sampling intervals contained in the
forecast horizon minus one.l® The OLS point estimates remain consistent in
spite of the serially correlated residuals. The method of moments estimate of

oy

the sample covariance matrix of the OLS estimate, § is:

6 = (X~ Kogr 0op Koy Xowr) (©)

where Xy is the matrix of regressors of size N (countries) times T (time). The

(‘i,j)th element of the unrestricted covariance matrix, {2 is:

) N-1 T
a(i,j) = T 2 Z ":tﬂraz—m—w‘ for mT-n<k=mT+n ;m=0,... N-1
NT=k | oimiar
=0 otherwise . (10}

15 For the original application of method of moments estimation to exchange rate data
with overlapping cbservations, see Hansen and Hodrick (1980).
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o~

where n is the order of the MA process, u,_,, is the OLS residual, and & = li—71.
Such an unrestricted estimate of {) uses many degrees of freedom; in the case
of the Bconomist twelve-month data, N =5 and n = 8, so that the covariance

matrix has N(N+1)n/2 or 120 independent parameters. We instead estimated

a restricted covariance matrix, 2 with typical element:

N
™~ 1 i
W{t+IT, t—k+pT) = —— 3 w(t+iT. t—k+pT7) f l=p and ~-n<k<n
N-1
1=0
2 N-1N-}
= ———— 3 N o{t+lt, t—k+pT) if l#p and -nsksn
N(N=-1) __ic0
=0 otherwise , {11}

These restrictions have the effect of averaging the own-currency and cross-
currency autocorrelation functions of the OLS residuals, respectively, bringing

the number of independent parameters down to 2n.

A problem with our estimate of 6 is that it need not be positive definite in
small samples. Newey and West {1985) offer a consistent estimate of 2 that
discounts the jth order autocovariance by 1 - (j/{m+1}), and is positive
definite in finite sample. For any given sample size, however, there is still a
question of how large m must be to guarantee positive definiteness. In the sub-
sequent regressions we tried m = n {which Newey and West themselves suggest)
and m = 2n; we report standard errors using the latter value of m because

they were consistently larger than those using the former.,

4.2, The Results

We now turn to the results of our fests of rationalilty within the three

mmodels examined in section 3.
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In Table 4 we found that if investors’ expected future spot rate is viewed as
a distributed lag of the actual spot rate, then the weight on the current spot
rate is less than one and the weight on the lagged spot rate greater than zero.
Is this degree of inelasticity of expectations rational? Or is the future spot rate
more likely to lie in the direction of the current spot rate, as would be the case

if the actual spot rate followed a random walk?

Table 8 shows highly significant rejections of rational expectations for
three of the six data sets. Asin the case of unconditional bias, the results are
immune to measurement error in the survey data, provided the error is ran-
dom, because it simply goes into the regression error. The Economist twelve-
month data significantly overestimate the tendency for the spot rate to keep
moving in the same direction as it had been, while the Amex data underestimate
the tendency to keep moving in the same direction. The diversity of result'é is
not primarily attributable to a difference between the two surveys. Table 4
showed similar parameters of expectations formation in the two surveys.
Rather the difference is primarily attributable to the behavior of the actual
spot process during the two different sample periods for which data are avail-
able. If one includes in the sample the years 1976-78, during which the Amex
data is available, then more extrapolative expectations would have been
correct, because the dollar had a long run of declines followed by a long run of
appreciation. But if one considers the period 1981-85 alone, less extrapolative
expectations would have been correct, because first differences of the actual
spot rate (though usually negative} were not positively serially correlated.18
The conclusion is that the actual spot process is significantly different from
investors’ expectations, but it is also more complicated than a simple distri-

buted lag with constant weights, whether correcily perceived by investors or

18 [n the NBER weorking papers version, we report in each table separate regressions for
the actual spot process.
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not.

In Table 5 we found that invesiors’ expectations can be viewed as adaptive,.
When investors make a prediction error, they revise their previous expectations
most, though not all, of the way to the new observed spot rate. Would they do
better to revise their expectation even farther, or less far? Assume that the
true best predictor of the future spot rate is a weighted average of the current

spot rate and the lagged expectation:
S0 = (1=7.)8, + 725': + 8, (12)

Then investors’ expectations would be rational if and only if 7, from equation
(5) were equal to 7, from equation (12). Taking the difference of the two egua-
tions,
Sgor = Speq = (rp — s —8) + 8 - (13)
In Table 9 we regress the expectational error against the lagged expecta-
tional error as in equation {13). Such tests of serial correlation are a common
way of testing for efficiency in the forward market.l? In the context of adaptive
expectations, we can see clearly what the allernative hypothesis is. Positive
serial correlation would mean that expectations are insuflficiently adaptive;
investors could aveid making the same error repeaiedly if they revised their
expectations all the way to the new spot rate. Negative serial correlation would
mean that expectations are pverly adaptive. Table ¢ shows that expectations
are insufficiently adaptive in each data set. The lagged expectation essentially
contains no information useful for predicting the next change in the spot rate.

In two cases the tendency for investors to put too little weight on the current

spot rate is highly significant statistically.18

17 See, for example, Dooley and Shafer {1983) and Hansen and Hodrick {1980).

18 Marris (1985, pp. 120-122) argues that expectations are overly adaptive, or more gen-
" erally that they put too much weight on the most recent spot rate, the opposite of the
result found here. His argument, however, is that a forecasting strategy of putting less
weight on the contemporaneous spot rate would ultimately be vindicated in the long run.

+
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In Tables 8 and 7 we found that investors expected the spot rate to regress
over the subsequent year toward a long-run equilibrium, at a rate of up to 24
per cent of the existing gap. In Tables 10 and 11 we test whether this regressive
expectation is borne out by reality. An earlier version of this paper that
included data only up to March 1985 showed that the Economist data were
overly regressive. But now in both the Economist and MMS data the actual spot
rate on average regressed toward equilibrium to an even greater extent than
investors expected. In the case of the Economist twelve-month data, this
underestimation of regressivity constitutes a highly significant rejection of
rational expectations. But the results are dominated by the peaking of the dol-
lar in 1985. When the years 1978-78 are included (the Amex sample) there is on
average no tendency for the spot rate to regress toward equilibrium. Again, the
rejection of rational expectétions is robust, but the sign is sensitive to the pre-

cise sample period.

5. THOUGHTS ON "THE" EXPECTED EXCHANGE RATE

The foregoing results suggest that, if we are to reject the hypothesis of
rational expectations,the alternative must be something more complex than the
simple models considered above. In Table 3, we found that investors systemati-
cally overpredicted the depreciation of the dollar in the 1980s, and systemati-
cally underpredicted its depreciation in the late 1870s. Similarly, there was a
consistent tendency for investors to overestimate the speed of regression
before 1985 and to underestimate it théreafter. Such findings suggest the pos-
sibility that the nature of the forecasting bias changes over time. Investors
could esven be rational, ‘and yet make repeated mistakes of the kind detected

here, if the true model of the spot process is evolving over time.

Another puzzle is that the gap between the forward discount and the

expected rate of depreciation in the survey data is so large, an average of 7
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percent for the Economist six-month data. To explain the gap as a risk prem-
ium would require {a) that assets denominated in other currencies were per-
ceived in the early 1980s as riskier than assets denominated in dollars, and (b)
that investors are highly risk-averse. An alternative is the possibility that
investors do not base their actions on a single homogeneous expectation such
as regressive expectations. If expectations are heterogeneous, then the for-
ward discount that is determined in market equilibrium could be a convex com-
bination of regressive expectations and other forecasts that are closer to static

expeciations.

A third clue is that in our results, the three-month survey data exhibit a
lower speed of regression toward the long-run equilibrium, even when annual-
ized, than do the six-month data, and the six-month survey data exhibit a lower
speed of regression than do the twelve-month data. This pattern in the term
structure suggests the possibility that those investors who think longer-term
tend to be the ones who subscribe to regressive expeclations, and those who
think shorter-term tend to be the ones who subscribe to forecasts that are

closer io static expectations.

In the present paper we have treated exchange rate expectations as homeoe-
geneous, for the simple reason that almost all the lilerature, both theoretical
and empirical, does so. Qur goal here was only to test standard propositions
about "the" expected ralte of depreciation, whether it is non-zero, whether it is
inelastic, whether it is rational, ete. But in fact, each forecaster has his or her
own expectation. The Economist six-month survey, for example, reports a
high-low range arcund the median response; it averages 15.2 percent for the

five exchange rates.1® Different models may be in use at one time. We believe

18 Such heterogeneity across investors can still be compatible with & well-defined market
expectation. Rubinstein (1974) gives conditions under which agents with different beliefs
may be aggregated to form a composite investor with preferences exhibiting rational expee-
tations.
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that heterogeneous expectations and their role in determining market dynam-

ics are important areas for future research.
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8. CONCLUSIONS
To summarize our findings:

(1) Exchange rate expectations are not static. The observed nonzero forward
discount numbers, far from being atiributable to a positive risk premium on the
dollar, have understated the degree of expected dollar depreciation during the

recent period, which was consistently large and positive.

(2) Exchange rate expectations do not exhibit bandwagon effects. We find that
the elasticity of the experted future spot rate with respect to the current spot
rate is in general significantly less than unity; expectations put positive weight
on the "other factor”, regardless whether it is the lagged spot rate {distributed
lag expectations), lagged expected rate {adaptive expectations), or the long-run
equilibrium rate {regressive expectations). The general finding of inelastic
expectations is important because it implies that a current increase in the spot
exchange rate itself generates anticipations of a future decrease, as in the
overshooting model, which should work te moderate the extent of the original

increase. Speculation is stabilizing.

(8) While expected depreciation is large in magnitude, the actual spot exchange
rate process may be close to a random walk, giving rise to unconditional bias in
the survey forecast errors during the 1880s. In view of point (2), a spot process
with a large random walk component would suggest that expectations are less
elastic than is rational. Indeed, we find statistically significant bias conditional
on, for example, lagged expectational errors. This is the same finding commeon
in tests of efficiency in the forward exchange market, but it now cannot be

attributed to a risk premium.

{4) The nature of the rejection of rational expectations strongly depends on

Fl
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the sample period. During the 1981-85 period, the actual spot process did not
behave according to investors’ expectations that the currency would reiurn
toward its previous equilibrium, but after February 1985, the dollar depreciated
at a rate in excess of what was expected. It seems likely that the actual spot

rate process is more complicated than any of the models tested here.

(5) While the present paper adopted the standard theoretical and empirical
framework that assumes homogeneous expectations, a number of clues suggest
that investigating heterogeneous investor expectations would be a useful ave-

nue for future research.
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7. DATA APPENDIX

In this appendix we briefly describe the construction of the Kconomist,

Amex and MMS data sets more specifically.

The Economist Financial Review conducted 38 surveys beginning in June,
1981 through December, 1985. Surveys took place on a specific day on which
the foreign exchange markets were open. Respondents were asked for their
expectations of the value of five currencies {the pound, French franc, mark,
Swiss franc, and yen) against the dollar in three months, six-months and
twelve-months time. We carefully matched a given day;s survey results with
that day's actual rates, and with actual rates as close to 80 and 180 days later

as possible. Survey dates and the dates we used are reported in Table Al.

The Amex Bank Review has conducted 12 surveys beginning in January,
1976, through July 1985. Respondents were asked for their expectations of the
value of the same five currencies in six-months and twelve-months time. The
first three surveys, however, included only the pound and the mark. Future
foreign exchange market realizations were matched in a manner similar to that
used for the Economist data. Amex Bank surveys were conducted by mail, and
hence it was impossible to pick specific days which were used by all respon-
dents as reference points with any degree of certainty. Since exchange rates
vary so much within a month, two methods of choosing the contemporaneous
spot rate {and the corresponding future rates respondents were predicting)
were employed. First, single days within the survey period were selected.
Second, 30 day averages of daily rates were constructed to encompass the
entire survey period. The days and averages used are reported in Table A2, the
results from the first Amex data set are not reported here; they are available in
the NBER working paper version of this paper. Since both methods gave very

similar quantitative results in the body of the paper, the results from the Amex
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DAY data set are reported only in the NBER working paper version.

Between January, 1983 and October, 1984, MMS conducted 47 surveys {one
each two weeks) of the value of the dollar against the pound, mark, Swiss franc
and yen in three-months time. Matching of actual spot rates and forward rates

was done in a similar manner. Survey dates are reported in Table A3.

Actual market spot and forward rates were taken from DRI. They represent
the average of the morning bid and ask rates from New York. Lagged exchange
rates {used for extrapolative expectations) are market rates approximately 90
days before survey dates. These dates are reported in the last columns of

Tables Al, A2 and A3,
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Table 3
UNCOMETTTONAL BIAS IN PREDICTIONS
{OF FUTURE EXCHANGE RATES
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TABLE 4
EXTRAPOLATIVE EXPECTATION
Ingependent variable: s{t-1) - sit)

SUR Regressionsi(l) af Survey Expected Depreciation: £ [s(t+l)] - sit} =3 + gl stt-1) - gt} }

dumries coafficient
Data Set Dates aluf)  affr)  alwgd  alsw)  alja) g DWt2)  DF trbis=0 -4
Econenist 3 Month  &/80-12785  0.0082 90,0119 0.0292 0.0306  0.O317 0.0415 .81 18 .92t 030

(0.00323 {0.0024) (0.0023) (0.0024) {0.9033 {0,021

#ith AR{L) Correction §.0076 0,014 0,0288  9.0384  0.031b 0.6443 179 2,37 11 0.38
- {00451 (0.0023) (0.0043) (6.0029) (0.0040) {0,019
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(1) Amex 6 and 2 ¥anth rearessions sz OLS due to the emall nasber of degrees of frazdam.

{2) The DW statistic is the average of the equation oy eguation QL3 Durbin- H:+51- '_atis.;c. far eath
§

data set. 1§ Gepressnts significanze at the 0 parcant level, §3 Represants significance at the

S percent level, 3% Represents significance at the 1 parcent lsvel. g2 r;rrea onds fa an ¥

test on ail nonintercept parzaetare,




43/03/8% file: tabd.sk!

TAELE S
ADAPTIVE EYPECTATION
Independent variable: E{t-1Hs{t}] - s(t)

SUR Regressions(l) of Survey Expected Depreciation; £ [s{t+13] - s{t) = a + Y.( Eit-1) [s(t)}] - st} }

dugaies coefficient

Data Eet Gates afuky  alfrt  alwgl  alsw)  aljal \1 Wiy DOF tibl=d Rz

Eronomist 3 Month  6/81-12/83 6.0077  0.0115  0.0279  0.0291  0.029! 4,0798 2,01 149 3,93 #3% 0.43
(0,60291 (0,0024) (0,0024) (0.0024) {0.0034 {0.0203)

with #R{!} Correction 0.0079  0.0118  0.028%  0.029%  0.0297 0.0718 164 3.97 111 0,54
' 10.0040) (0.0023) (0,003 {0.0024) 10.9038) {0, 0180}

¥M5 3 Manth 1783-16/84  4.0128 0.9219  0.0243  0.0216 4,027 1,29 139 -1.3 015
10,0014} {0.0018) (0.0031) {0.0013) {0.0215)

with &RI{1) Corraction 3,0124 0.0183  0.0242  0.0265 -0.4234 154 -1, 6.1¢
10,0020} {0,0051) (0.0932) {0.0024) (0,0334)

_Econpaist & Month  &/81-12/35  0.0199 4,023 65,0892  G.05%8  0.0401 0.40514 . 1,12 15% 3,20 tn¥ 0.33
{0,003B) {0.0036) (9.8032) {0.0031) i6.003% {6, 0141}

with aR{1) Corracticn 5.0173  0.0198 6,057 0,0383  0.05%0 0.0783 134 3,32 111 0.5
10,0067 (0,0064) (0,0053) (0.0054) {0.0028) {0.0223)

finex & Month 1/76-8/83  -0,004¢  0,0138 0.0082 -0,0035 0.023 -0.6762 .13 15 -0.38 0.04
{0,0175) 19,0173} (0.0143) {0.0182) (.01533) (¢, 1260}

Ecoranist 12 Month  4/81-12/83  6.0442  0,043%  0.1097  0.1813  0.1609 -4.0093 1,40 139 -0.38 4.02
(0.0084) (0,0080) 10,0067 (0,0042) {0.0037) {0, 0244)

with AR{1Y Correctinon 6,043 0.0071 00713 &OTERE 0.0757 0.18%9 134 6,78 11 0,81
{0.0093; (0,0116) {0.0093) [0,0083) (0.0071) {0,030}

famex 12 Month 1/76-8/43 0,0042  0.0020 0,037 0.00&6  G.0449 0,0944 0,35 3 4708
10.01830 (6,0179F {0.01513 {0,0178) 49,0128} 0,02121

{1} Amex & and 12 Month regressions use OLS due to the small nusber of degress of freedsoa,
{2) The DW statistic is the avarags of tha sguation by equatisn LS Durbin-¥atson statistics for sach
data set. ¥ Represents s.gnx‘*carce at the 10 gercent level, tt Rapresents significance at tae

5 percent level, 1Y Represents sioniticance at the [ percent lavel, 8% corrssponds € an

test on all nonintercept sarazeters,



05/05/84

TABLE &
REGAESSIVE EXPECTATIONS I
Independent variable: sit)
Long Run Eguilibriuam Constant

SUR Regressionsil) of Survey Expected Depreciationt E [s{t+1)] - s(t} = a - ©sit)

file: tahld.wkl

dunmi es coséficient
Data Set Dates atukl  alfr)  afwgd  alsw aljal P2 W2l DF tihi=0 g2
Fconomist 3 Month  &/81-12/85  0.0241 -0,0373 -0.0050 0.0028 -0.1647 . 0337 1,56 184 3,55 131 0.58
10,0683) (0.0208) (0.0301) 10,0083} {0,6350) {0,001}
with &R(1} Correction 0.0183 -0.0326  0,0077  G.0132 -0.091B 0.0226 179 2.07 #% 0.32
(0. 00497 (0,0222) {0.6112) {0.008%) {0.039% 10.0107)
MME 3 Month 1/783-10/84  0.0077 00306 0.031% 0,071 3. 0100 tde 179 0,83 0.4
{00401 {0.0156) (0.0127) {0.08a7) 0,015
with AR(1} Carrection 5.8138 0.0143  9.0194 -0.9122 0.45081 174 40,731 $.01
- G074 {0.0193) 10,0158 (0. 1945 (6.0155)
fromosist & Womth  4/B1-12/8%  0.0%2% -0.1308 -0.0117  0.0019 -0,3034 §.0744 L4 184 6,00 511 0.89
{0,0066) (0.6237) {0.4127) (9.0100) (0.0498] {0.6127)
with AR{1} Correction 0.0552 -0.1389 -0.4154 -0.0010 -0,3739 0.0807 179 473 11 0,71
(0.0101) (0.0348) {0,0174) (0.0137) {0.0934) 10,0170
firgx 4 Month 1/76-8/33 6,0072  0.0125 -0.9245  G.0219  0.0313 0.0800 L1745 0.08 0.09
(0,131} (0,0848) (0.1881) {0.1112) 10.1284) {.0233)
Eronceist 12 Month  &/B1-12/85  0,1058 -0.3119 -0.0596 -0.0302 -0.3370 0.1724 1,03 184 10,70 144 0.93
(0.0087) (0.0328) {0.0142) (0.0133) {0.98R4) (G.Gl61)
with &R{t} Carrectien 0,111 -0,3428 -0,0773 -0.0449 -0.93F7 0.1903 179 14.43 111 6,92
[0,0125) (0.0372) (04,0192) (0,4133) (2.0999 (¢.0182:
fmey 17 donth 1476-5/85 50363 -0.1413 -0,0229 -0.0242 -9.5791 0.07%1 6,48 45 .29 11 0.57
(5, 2080} (0.1276) 10.1590) {0.1633) (0.1892) {0.0345)
{1} Bzex & and 12 Meath regressions use OLS due to the seall nuabar of degrees of fresdan.
{(2) The D4 statistic is ihe aversge of the equation by eguation OLS Durfin-Waltson statistics fer each
dats set, t FRepresents sigrificance at the 10 percent level. #3 Represents significanca at the
S parcent level, 338 Represaats significance at the 1 perceat level, gt corresgonds to an F
test on sll nontntercent parsasters,




03/03788

TRBLE 7
REGRESSIVE EYPECTATIONS 1
Independent variable: SU) - sit)
Long Run Equilibriua FPP

SUR Regressions(l) of Servey Expacted Depreciations € [stt+1) - sit) = a + @ { E(4) - 5(t} }

file: tab3.ski

duanies coefficient
Data Set Dates a{ukd  alfr)  alwgl  alsw)  alja) P~ MR{2i  DF tibi=d R
Econonist 3 Month  &/81-12/83  6.0082 -6.0187  0.0210 0.023%  0.0291 9.0223 l.ad 184 178 ¢ 0.24
{0.0035) (0.0170) {D.0034) (0.0039) {0,0034) (0.0128)
with AR(1) Sorrection 3,007 -0.0031 0,024 0,0280 0,0342 0.011% 179 0.89 0.08
(0,0052) {0, 01801 {0.0862) (0.6040) (0,004 19,0833
¥HS T Month 1/87-10/34 0014 0.0291  0.0293  4.0237 =0.0207 L& 179 -1.41 G.18
(0.6024) (0.0060) (0.0023) (0.8020) {0.0148)
with #R{1) Corractian 0.0127 0.0237  0.0283  0.G222 9.6683 i74  0.43 5,02
(0. 08306} (0.0082) (0.0236) (0.0028) (0.0194)
Econoeist & Menth  6/81-12/83  0.0145 -0.0548  0.0387 0.0876  0.0577 0. 0500 1,32 184 377 1 0.8
(00871 {0,0215) (0.006%) (0.0030) (0,0032) (0,£139)
with AR{{} Correction 0.0134 -0.0806 0.0324  G.0481  4,0389 0.0782 179 3.54 1t 0.56
{0.0049) 10.6298) (0.G101) (0,0044) (0,004 {0.9221)
dnax 4 Month 1/74-8/83 0.0431 -0.0248  0.0203 0.0183  0.0315 0.0313 22 43 1.3 02t
(0.0108) 10.0246) (0.0113) 19,0117} (0.0GEL) {¢.0202)
Economist 12 Month  &/21-12/23  0.0134 -0.1971  0.0389  (.0680 0,084 0.1750 1.25 184 8.10 #14 G.28
(i, ﬂOS’ }0.6292) {0.0092) (0.0043] (0,0047) {6.0218)
#ith AR(L} Correction G.0670 -0.2897  0.0123F (0481 0.08%4 0.2439 179 B.93 #1¢ 0.90
(0.5453) {0.0370) (0,G134) {0,0088) (0.063%) {0,0274}
fmey 12 Month 1/75-3/7 -0.0047 -0.1433  0.0281 9,022 0.004% 0.1234 D0 4% 4,48 111 0,59
10,0048} (0,03&4) {0,0130) (0.0180) (8.0111) 10,0274
t) Asex & and 12 Month regressions use 0LS due to the small nusher of degress of freedon.
{2) The [d statistic is the average of the equation by eguation (L3 Durbin-Watson statistics far sach
data set, ¢ Represents significanca at the 10 percent level. % Represents significance at the
3 percent level, 134 Represents significanca at tha | percent level. Rz corresponds toan F
test on all naninterceat narasetsrs,
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file: tablesd.uid
TRELE 8
RATIONALITY OF EXTRAPOLATIVE EYPECTATIONS
Independent variable: s(i-1} - sit}
OLS Regressions of Survey Prediction Errors: € [s(t+101 - s(b#l) = 3 ¢ gl { s{t-1) - sit) )
dupmiss _ cosfficient F test
Data Set Dates afak)  aifr)  atwgl  alss)  aljal g! GF  tib=0 g ==0, B=0
Econcaist 3 Yonth  &/B1-1279%  0.0196  0.0M78  0.0249  0.0281 0,020 4,250 124 148 0,19 1.G4
10,0153 (0.0154) (0,019} (0.0148) (0.0147) {0.1683)
¥MS 3 Month 1/83-10/84 0,033 - 0.0800  H.0B03 0.0272 -0, 2084 182 -1.38 0,18 &.47 11
{0.0129) {16,0123) £6.01237 {0,041 {0, 1504)
Ecanoaist & Manth  &/81-12/8% © 0.0365  0.0480 0.0631  0.061F 00474 0.2349 174 484 0.97 0.97
0.0339) 10,0343 (2.0334) (0.0332) {0.033D) {0.2904)
Azex & Month 1/76-8/83 0. 0155 -0.0341 -0.0264 -9,0806 -0,0i93 1.0987 43 2,91 132 6,48 .32
14,0240} (0.6293) (0,0243) (0.0278) (2.0274) (0.377a)
Econgnist 12 Month  4/8i-12/83  0.1831 O.17 0.4851  G.1732 01221 -0, 4314 149 -3,24 41 0,42 B.5% i
(2.0329) {9.0323) (2.0313) (0.0309) (0.0303) {0,2564)
12 Honth 1/75-8/95  -0.0143 -0.0807 -0.0382 -0.0632  0.90273 2.6001 4 545 nro7r L
(0,0329) (04000 {0,03311 (6.0378) {8.0373) {4, 3547)

#athod of Moments standard errars are in parenthese
sercant level, ¥8 Represants significance at the §
significanca et the 1 percant level. an

narageters,

52 TErRSR

oresents significance ab the 10
e:al. 113 Regrscents

test an all nonintercept
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TRBLE 9
RATIONALITY OF ADAPTIVE EXPECTATIONS
Independent variable: E{t-11[s{t}] - s{t}

L5 Regressions of Survey Pradiction Errors: E [3{1+1}] - sit+l) = a#(T.‘SAEit-Il [s(t}1 - sit) 1}

dunnies toefficient Flest
Bata Set Dates alukl!  alérd  alwg)  alsw}  afjal Y!.\(t IF b= p2 &=l b=h
Economist 3 Month  &/81-12/85  0.,0281  0.0272  0.0330  0.0339 0,098 2.0132 173 0,95 409 1.33

(0,0134) (6,0132) {0.81530) (0.0150} (0:0138) (0.0140)

#15 I Manth 1/83-10/84  0.0528 0.0341  6.0883  0.0281 0.00L4 172 0,18 0.0 B8.4% s
.01z 10.0114) (Q.0t14 (0.0121) (0.0075) ‘
Econcmist & Month  o/81-12/B3  0.0662  $.9589  0.0737  0.06%7 0,049 0.4079 161 048 .02 129

10,9233} 16.0318) {0,4312) 14.0313) {0,4328) (001710

Amex & Manth LTe-8/85  -0.4379 -0.8020 -0.0238  0.0047  0.0400 0,331 15 .47 0,11 154
{0,0371) {0.0433) (0.0408) (0.0730) (0.0%82) {0.3227)

Economist 12 Month  &/81-12/85 0.1348  (.1330  0.1762 0,189  0.0BZ3 0.0%87 137 2,27 41 (.36 12,23t
{0.9358) {0.0312) (0.0303) (0.0303) (0.0333) {0.0127}

Aeax 12 Konth 76835 -000321 65,0306 6.0234  9.0561  0.1130 4,3273 24
0.03367 {0.0452) (0,034} (0,03477 (0,0444) (¢.0838)

3
-q
ra
L
g
<

m
n
P
Lo
™
-

b

rentheses. # Represenis significance at the 1§
1t the § perceat level. 114 Represanis
carrsponds to an ¥ otest on all nonintercap

ethod of Moments standard errors are inp
grcent lavel, 1§ Rapresents significance
ignificance at the 1 percent laval, R* -~
garameters,

-
¥
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TRELE 10
RATIONALITY OF REGRESSIVE EXPECTATIONG 1
indegendent variable: sit)
Long Run Eguilibriua Constant

0.3 Regressions of Survey Pradiction Errars: E [s{t+11] - git+]) = 3 - Eﬁfit}

dunnies coafficiant - F test
fata Set Dates alukl  alfr} aisg)  alswl  aljal Gﬁa OF  tib=d R2 a0, b=0
tronomist 3 Momth  4/81-12/85  -0,0452 0.3543  0.1902 0.1534  0.9435 -0, 1486 184 -1.80t 0.27 1,20

(304171 {0,185 {0.0814) {0,0744) (0.3118) {3.0934)

BM5 3 Hoath 1/83-10/84  0.0333 0.0831 0.0782 9.1843 -0, 0282 182 -4.20 000 4,02 41t
10,0342} {0.1403} (G, 1130) (6.7823) (¢. 14300

Ecoromist § Bonth  A/B1-12/8F  -0.0942  4.7778 0.4134 03332 2.0120 ~0,3382 174 -1.83 1 4,28 1.40
{G.0847) 10,3925} (0.4902F (0.1330) (1.0&24) {0.1936}

ragy & Manth 1/76-8/83  -0.0022  0.0737  0.0233 -0.0185  0.2140 -0.042 85 -0.2 §.08 .07 %
{0.09361 {0.2989) (0.1493) (0.1294) (0.B994) {G. 1847}

Econgmist 12 Manth  4/81-12/85  -0.04%4  6.9773  0.5427 0.4824  2.3580 -0, 4147 149 -2.20 12 0,35 6,34 111

{0.,08987 (0.3784) 0.1827) (0,1487) {1,033 {¢.16893)

Amex 12 Hooth 1/76-8/85 T 1173 ﬁuuxlb -0.18%% -0.1641 -1.0034 a, 40 0,45 0.05 0,38
&

t
%, 16413 10,3338 (5.2708) 10,2365) (1.4107) 0.2

Pethad of Mosents standard errors are in parentheses. ! Renresants significance at the 19
zercant leval. I Represents significance at the 5 percent leval, HIY Reprasents
the 1 percent level, R corn «nonds o an Fotest an all ronintercapt

ignificance at
aramaters,
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TABLE 11
RATIONALITY OF REGRESSIVE EYPECTATIONS II
Independent varisgble: Tit) - s(t)
Long Run Equilibriss PFP

OLS Regressions of Survey Predition Errors: E [{t+1)] - s{t4]) = a + 81 Tt - sit) )

dunsies coefficient ) Ftest
Data Sat Datas afuk} alfr} alug) aiswl atjal e, BF  tib=0 R sl 3=
Econonist T Month §/81-12/87  0.0867  0.2974  0.1047  0,0739  0.0341 -}, 2041 184 -1.8t 0.78 1.74

(0.0188) {0.1482) (0,0432) (0.0283F (0.0195) (0. 11601

HHS 3 Month 1733-10/8%  0,0503 - 0.0638 0.
(g.0217) 0.0353) {0,

4.0330 =0.0323 182 -0,24 0.41 4.01 f12
b (0.01%8) (0.1387)

Lo ]
Lod G
—

Lt a

h}
L‘O
i

51617 o

Econasist & Month 5/81-12; 4
{6.0294) (0.3

30O0.235F 0.M63F 0 0.1010 -0.4343 178 -1,93 1 4,29 149
£00,9932) (G.0810) (00417 {0, 2232}

gx & Month 1774-2/83 0.0184

? -0.0194 -0.0326 -0,0189 0.0343 : 3 0.3 0.00 .78
(6.0323) 4.

21
750 {0.0413) (0.0291) {(.035D) {0.1543)

Econonist 12 Menth  &/B1-12/B5  0.1739  5.8215  6.3533  0.2712  6.17%¢ -0, 3690 14% -2.2% 1t 6,37 4,43 i1t
8

381 10,2943} (0,0878) (0.8572) (0.0414) (§.2227)

fzex {2 Month 1/76-8/85  -0.0133 -0.4707 -0.0831 ~-0.0549 0.3470 6.4278 LTt 02 0.85
(00571 (029890 (0.0487) (0.0651) (0.0348) 3, 2412}

Method of Mopentc g
sercent level, M1 R
significance at the
caraasters,

tandard errors are in jarentheses. ¥ Represents significance at the 10
zpresants significasce at the § perc e"t iavel, 111 Rearesenis
Upercant lavel, R orresonds to an F test gn all nanintercept
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