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Summary

This paper works with a comprehensive set of survey data, on forecadts for 24 currencies
(againgt the dallar), thus going beyond the traditional G- 7 countriesto consider smaller and less devel oped
countries. Weapply thedataset to four topics. (1) Wefind some ahility inthe survey datato predict future
movementsin the exchangerate (and in theright direction!). Asin past tests, theforecastsare nevertheess
biased: variahility of expected depreciation is excessive, especidly a the 3-month horizon. (2) Wefind
some evidence of atime-varying risk premium, especidly a the 12- month horizon. But the coefficient on
the forward discount is usudly sgnificantly grester than 1/2, implying that therisk premium islessvarigble
than is expected depreciation. (3) We examine new dataon forecasts at the five-year horizon and obtain,
somewhat disgppointingly, only week evidence of regressve expectationstowards purchasing power parity.
(4) We have no successin an attempt to usethe survey datain an equation of exchange rate determination.
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1. INTRODUCTION

A new literature uses surveys of market participants to measure their expectations of exchange
rates.’ This paper extends earlier tests, based on a broader sample of survey expectations. More
currenciesarestudied thanin the early literature, many of themin newly-important emerging markets. (The
countries and currencies are listed in the first appendix to the paper.)  More importantly, tentative
assessments are made regarding the characteristics of long horizon forecasts, whereasdl prior research has
focused on short to medium horizons (oneweek to oneyear). Findly, weinvestigate the improvement infit
for agtructural exchange rate modd using survey-based measures of the exchange risk premium.

The empirica results presented in this paper are based on a data set derived from Currency

Forecasters Digest (hereafter CED). The chief advantage of exploiting thisdataset isthat it coversover 25

exchange rates, and includes severd for newly indudtridizing countries in Ada, and smaler developed
countriesin Europe and elsawhere. With a broader and more heterogeneous set of currencies, interesting
patterns, not readily apparent in more narrow sets of currencies, can be identified.?

Thispaper isorganized in thefollowing fashion. In section 2, we re-evduatethe predictive dbility
of both the survey-based measure of expected exchangeratesand theforward rate. In Section 3, the nature

of the risk premium is investigated in a setting where we have direct observations on the expected

! Early contributions were Dominguez (1986), Frankel and Froot (1987), and Froot and Franke
(1989). Takagi (1991) reviewed the early literature.

2 Aswas aso evident in Chinn and Frankel (1994), and Franke and Chinn (1993).



depreciation, i.e., the survey measure. In section 4, the characteristics of long run forecasts are eval uated.
Section 5iscomposed of an investigation of theempirica usefulness of exchange rate modelsincorporating

information about the exchange risk premium derived from survey data. Concluding remarks follow.

2.UPDATING THE STANDARD RESULTS: EXPECTATIONSAND FORWARD RATEBIAS
2.1. Overview

In these two sections we extend some of the most standard tests® The exchange rate forecasts
were usualy compiled on thefourth Thursday of each month from February of 1988 to June of 1994.* The
survey respondents were reported to number approximately 45, of whom two-thirds were multinetiona

firmsand theremainder forecasting firms or the economics departments of banks. We use asthe measure of

¥ Thisisan updating results that we obtained using the Currency Forecasters Digest data et

described in Chinn and Franke (1994) and Frankd and Chinn (1993).

* These data are proprietary with Currency Forecasters Digest (acquired by the Financial
Times Group of Alexandria, VA, toward the end of the data set) and obtained by subscription by the
Indtitute for Internationa Economics. The survey has apparently been conducted for some years, but the
subscription of the [1E did not begin until 1988.




Xo é (Xi)"
expectations the " consensus forecast” that CFD emphasizes. This measure is the geometric mean:®
wherein thiscase, w, = 1/n,
n = number of forecasts, and

Xi represents the individua forecast responses.

® The CFD originally described the consensus forecast as the harmonic mean. Later publications
identified the consensus forecast as the geometric mean. The mode and mean responses are available,
but they are very highly corrdaed with the geometric mean, so that the choice of measureislesslikely
to make much difference.



The regressions are run on apooled time series/cross section.® Inthis paper, weinvestigate the
nature of the three- and twelve-month horizon forecasts. Sincethe dataare sampled at intervasfiner than
theforecast horizon, theregression residua swill exhibit amoving average process of order k-1 (wherek is
the forecast horizon). Hence we use an estimate of the parameter covariance matrix that is robust with
respect to heteroskedagticity and seria correlation.’

Thisnew sample condderably expandsthe number of observationsand timespan investigated in
previous papers. For three-month horizons, the number of observationsisessentially doubled, and for 12-
month, tripled. Further, thesix- plusyears covered by thisdata set encompass the 1992-93 bouts of turmoail
inthe EM S (European Monetary System), the depreciation of the dollar against the yen in the early 1990s
(seeFigures1and 2), and the accelerationin capita flowsto emerging marketsthat preceding the Mexican

peso crisis of December 1994 and the East Asiacrigs of 1997-98 .

® We a'so ran regressions on individua time series (reported in Appendices 1-3). The results
are conggtent in a qualitative sense with those reported in the text, dthough there is much variation in the
estimated dope coefficients, as one would expect from the rdaively smdl number of observationsin
each time series.

" The robust standard errors take into account the moving-average serid correlation induced by
overlgpping horizons, but do not adjust for cross-currency corrdlation. In tests on the entire sample,
regression resduas do not exhibit substantia cross-currency corrdation.  (The correlation for
regression (1) resduasis about 0.13.)
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2.2. Conditional Biasin Expectations
We now explicitly evauate of the forecasting characterigtics of our expectations measures. A

common procedureisto regressthe ex post depreciation on the survey measure of expected depreciation.



In that case, the unbiasedness proposition is represented by the null hypothesis that the coefficient on

Ds.x=au+ b1 DSkt Uy

expected depreciation equals unity.
where As. isthe ex post depreciation between periodst and t+k, and A%, ..® isthe period t survey-based
expected depreciation fromtimeperiod t to t+k (all variables are annudized). The unbiasedness hypothesis
is represented by the null hypothesisthat [3,=1, and the dternative, by 3, < 1. If the dternativeis accepted,
then investors could make better guesses by betting against the consensusforecast. Theseregressonswere
run on both the entire sample, and a sample excluding the three countries that historicaly had had high
inflation rates, Argentina, Brazil and Mexico. Estimates for this equation are presented in Table 1.
Resultsfor Sx regressons are reported. Two congtrain the intercept for al currenciesto bethe
same. Since such condraintsare usually rejected statisticaly, the constrained regression resultsare provided
only for purposes of comparison. Focus ng attention on thefull sample-uncongirained regressions, onefinds
that the estimate of (3, isusudly pogtive and largein economic terms. One can regject the null hypothesisthat
the coefficient is zero at the three-month horizon, and can rgject it at the 10% leve at the 12-month horizon.
In the three-month case the null of aunit coefficient is strongly reected, indicating biasin expectations. On

the other hand, when theintercepts are unconstrained at the 12- month horizon, unbiasednessisnot rgected.

It appears here (as in our previous papers) that the results, particularly the finding of some
predictive ability, are being driven by theincluson of currenciesfor high inflation countries. Whenthesample

excludesthe currencies of Argentina, Brazil and Mexico, coefficient estimates become either negetive (et the



3-month horizon) or inggnificantly different from zero. In these cases, the null of unbiasedness is
resoundingly rejected.

This finding of conditiond bias over the 1988-94 period corroborates resultsin Frankel and
Froot (1987), which pertained to a turbulent period in the 1980s encompassing alargerise and fall inthe
vaue of the dollar. Here, the results obtain over a period of relaive dollar stability againgt the European
currencies, combined with uncertainty within the EMS.

The finding of parameter estimates substantialy below unity may be due to the presence of
measurement error in the survey forecasts. Even if such measurement error is randomly distributed, the

coefficient estimate in equation (1) is biased downward.?

2.3. Forward Rate Bias

Many studies have concluded that the forward discount isabiased predictor of the future spot

Ds.x=a,+b, fdt1+k+ Uay

rate. Below, we replicate the conventiona test for forward rate bias using our data sample:

¥ Attempts to address this problem by agpplication of two stage least squares, using lagged values
of expected depreciation asinstrumenta variables, usually reinforce the results obtained above. When
two-stage least squaresis gpplied to aregression of ex post depreciation on expected depreciation, the
coefficients become even more negative. Because the standard errors become larger, however,
rgection of the null hypothess of unity becomes more difficult.



where fd; 1.« is the forward discount a timet for atrade k periods hence.

Theresults of estimating this equation are reported in Table 2 (only 17 of the 24 currenciesare
covered since not al currencies have forward markets). One can view thisregression as an explicit test of
the unbiasedness properties of the forward discount. In contrast to some estimatesin thisliterature, aswell
as in our own ealier findings, we find that the point estimates for the forward discount are postive.
Moreover, the null of unbiasedness cannot be regjected in the cross section regressions.

These surprising findings are gpparently being driven by the behavior of those European
currencies that were forced to devaue in the crises of 1992 and 1993 in the ERM (Exchange Rate
Mechanism). A regresson using only EMS currencies yieds point estimates (GMM standard errors) of
1.214 (0.553) and 1.606 (0.461) for the three-month and 12-month horizon regressions® Thisdifference
in dope parameters implies that the non-EM S currencies have lower coefficients. In fact, a cross-section
regresson for non-European currencies yields estimates of -1.483 (0.594) and -1.524 (0.763).

Moreover, ingpection of the time series regressions bears out the assertion (see Appendix 2).
The currencies with coefficients of 1.0 or greater are the Swedish krone, Irishpunt, Itdian lira, Norwegian
krona, and Spanish peseta. Hencethe forward discount gppears during this period in some degreeto have
correctly anticipated the subsequent movementsin the European currencies. This could be an ingtance of

the muchdiscussed "peso problem.™ [t could also be evidence that, after twenty yearsof observed biasin

® Flood and Rose (1994) dso find that the forward discount puzzle does not hold for EMS
currencies. In other words, the forward rate correctly predicts the direction of change in the spot rate in
these cases.

19 The peso problem is usudly invoked (often ex post) to explain forecasts of changesin the
exchange rate that did not materidize, or materidized to asmdler extent than forecast. The crude

8



the forward discount, market participants began to adjust their behavior. The Aconvergence playi of the
early 1990s, when speculators went long in those European currenciesthat were paying high interest rates,
would be an example. A further-updated test confirms that the coefficients on two mgor European
currencies that showed a large bias during the period 19761-19891V, showed a smdler bias during the

period 19901-1998| .**

explanation is that "the feared deval uation did not happen to occur during the sample period.” More
correctly, the non-normdity of the distribution produces biased standard errors by which to evaluate the
sgnificance. If peso problems abound, however, some studies should catch a sample period when the
devauation did happen to occur, and thus when the change in the exchange rate materidized to a
greater extent than forecast. This appears to describe the European currencies in our sample.

! Not reported in the tables. The estimated coefficient changes from -2.7 to -0.5 for Germany, and



from-2.2to 1.2 for the United Kingdom.  For France and Italy, there was less bias in the 1970s and
1980s to begin with. The tests use the 3-month offshore interest differential and heteroscedadticity-
consstent standard errors. But the data are quarterly, so the standard errors are fairly large (2.1 and
1.7 for Germany; 0.9 and 1.2 for the UK).

10



Mog other currenciesin our sample show the familiar pattern of smal or negative coefficients.
Theyen, Augtrdian dollar (12 month), Singaporedollar, South African Rand and Canadian Dollar dl show
gatidicdly sgnificant deviationsfrom unbiasadness. The reason that the deviationsfor other currenciesare

not sgnificant is presumably the large stlandard errors attendant with these pure time series regressions.

3. THE FORWARD DISCOUNT AND THE EXCHANGE RISK PREMIUM

The forward rate bias found for certain currencies could be due either to variation in the risk

Ds.x=a,+b, fdt1+k+ Uay

premium or to within-sample biasin expectations. Recall equation (2):

The null hypothesis of unbiasednessis represented as (%=1. (A constant is allowed to account
ether for acongtant risk premium, or for the convexity term arising from Jensen's Inequality.) A common
findingintheliteratureisregection of the null, where (3, isusudly estimated to be closer to zero than to unity.
This finding is taken to be evidence that most of the variation in the forward discount condtitutes atime-
varying risk premium (defined by rpy ik /7 ok ek - AST k).

As discussed above, the forward rate appears to be a biased predictor of the spot rate for
particular currencies, and not for others. Whilethe null of unbiasedness cannot bergjected for dl currencies
in generd, in part because the standard errors are quite large, we have seen that unbiasedness is clearly
rejected for non-European currencies. The question iswhat isthe source of the biasin theforward discount.

To assess whether the bias is due to expectational errors or atime-varying risk premium, one

can regress the expected depreciation, A4° as estimated by the CFD survey, on the forward discount, as

11



Déte,t+k: ast b3 fdt,t+k+ Us,t

suggested by Froot and Frankel (1989). That is:
The reaults are reported in Table 3. The null hypothesis that the dope coefficient is zero is strongly
rejected.’? Thus, a least some of the variaion in the forward discount must be due to expected
depreciation. In other words, one can reject the hypothesisthet dl of the variationin theforward discount is
dueto atime-varying risk premium.** Thisfinding dso supportsthevalidity of the survey dataasameasure
of expected depreciation, as opposed to the null hypothesis that the survey responses are random noise.
The next question iswhether any of the variation in the forward discount can be attributed to a
risk premium or, in other words, whether we can rgject the hypothesis of a unit coefficient. Here we get
somewhat different answers depending on whether we look at the three- month results or the 12-month
results. Overdll, thereismore evidence to support the existence of arisk premiumin thiscross-sectionof 17
currencies than there wasin the earlier sudies of five mgor currencies. The coefficient estimate of .736 is
sgnificantly different from 1, for example, in the case where the 12-month horizon is used and the intercept

terms are constrained to be equal across currencies™

12 Resuilts of these regressions report GMM standard errors since there is some evidence of seria
correlation. Although the correlation is not due to overlapping observations, empiricaly, the assumption
of MA(2) errorsin calculating robust standard errors appears adequate. The assumption of higher-
order MAsyielded smilar estimates of the sandard errors.

3 The sameis true for most of the currencies congdered individualy (Appendix Table A3), despite
the much-reduced degrees of freedom.

4 This can be considered amore powerful test of the no-risk-premium hypothesis than the
unconstrained case, because under that null hypothesis al intercept terms are zero. Thergectionis
even stronger when the sampleis restricted to non European currencies.

12



At thethree month horizon one can rgect the null hypothesisthat 3; = 1. Thergection however
isinthedirection 133 > 1, whichisincons stent with the usud view that some positive share of thevariationin
the forward discount congtitutes variation in the risk premium.™

The regresson is aso cgpable of shedding light on a cdlam set forth by Fama (1984) and

Hodrick and Srivastava (1986) (FHS) that expected depreciation is less variable than the exchange risk

var ( DS?I*'k ) <var ( rp11+k )

premium. The FHS damis

To see the relevance of the regression results for this claim, note that (4) can be re-written (dropping

var (Ds®)<var ( fd)+ var (Ds®)-2xcov( fd,Ds%)

subscripts) as.

Rearranging:

1> When the European currencies are excluded, the coefficient is very closeto 1, suggesting no time-
varying risk premium, in line with the results from the narrower 5-currency sample of Froot and Frankel
(1989).

13



1, cov(fd,Ds®)
2 var (fd)

olim .= cov (us, fd)+ cov(Dg®, fd)
3 var ( fd)

As Froot and Frankd (1989) observe, the probability limit of the 3 coefficient in (3) is.

Assuming the measurement error is uncorrdated with the forward discount, then the probability limit of the
regression esimate is the same as the expression in the RHS of (5). Hence, if one can regject the null
hypothesis that [ # 0.5, then oneisrgecting the FHS hypothesis that the variation in the expectation of
depreciation is less than the variation in the risk premium.

Indmost dl cases, one can rgject the hypothesis (33 # 0.5, indicating thereislessevidence of a
time-varying risk premium than in the previous results reported in Frankel and Chinn (1993). However, at
the 12-month horizon for the non- European currencies, the null hypothesis(3; # 0.5isnot rgected, implying

some rolefor arisk premium.

4. L. ONG-HORIZON FORECASTS
4.1. Extrapolative and Adaptive Expectations

Inthis section we eva uate the characteritics of multi-year forecasts provided by CFD. Previous
studiesused, a thelongest horizon, 12 month ahead forecadts. In contrast we examinethe behavior of five
year ahead forecasts. We evauate the evidence in favor of extrgpolative, adaptive and regressive
expectations in avariety of cross-section regressons.

CFD reports the exchange rate expected four to five years into the future. For ingtance, the

14



March 1993 issue reports forecasts for the end of 1993, 1994, 1995, 1996, and 1997; the June,
September and December 1993 issues, a o report forecasts for the end of these same years. Hence the
forecasts are not precisely 5 years-ahead, except in the case of the March 1993 issue. To be safe, we
interpret only data for the first observation of the year as a 5year-ahead forecast. This produces 6

observations per currency, or atotal of approximately 150 observations in the cross-section sample.

DSeo=ast b4 Dsiixt Uas

InTable 4.1, results are reported for regressions of the form:
wherek iseither 1 or 3. If there are bandwagon effects, then the coefficient estimate should be positive. On
the other hand, if expectations are stabilizing, the coefficient estimate should be negative. With Satic
expectations (which would be consstent with the stylized fact of random wak exchange rates), the
coefficient should be zero.

The point estimate is Sgnificant and positive, which isindicative of bandwagon effects. At the
end of amonth when the currency has depreciated at arate of 1 per cent, the expectation isfor afurther
depreciation over the next five years at arate of about .05%. (All variables are a annudized rates™®)
However the standard errors are sufficiently large to make these estimates Satigticaly inggnificant, except
when theintercept isunconstrained. Moreover, this point estimate seemsto be driven by theinclusion of the

three currencies that during the sample period were coming off of very high inflation raies -- Argentina,

Brazil and Mexico. Omitting these observations leads to a negative estimate. Sightly more evidence for

18 |1 absolute terms, the estimated effect of a 1 % depreciation is an expected cumulative 3 % further
depreciation [=.05H5H12].
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bandwagon effects is found when usng 3-month lagged depreciation. However the significance of these
findingsis again not robust to the omisson of the high-inflation currencies.

Another possible expectationsformation schemeisadaptive. Wemodd adaptive expectations

DSeo=ast b5(§f—12,t -§ )+ Usy

according to the following equation:
Theresultsof running thisregression, using 12 month expectations, arereported in Table4.2. Surprisingly,
regardless of the specification, the estimated coefficient isnegetive. A negative coefficient impliesthat agents
heavily discount year-old forecasts of the current exchange rate in forming their expectationsregarding the
exchange rate 5 years hence, and rely instead on the most recent spot rate. Once again, much of the result
gppears driven by the inclusion of the high inflation currencies. Nonetheless, the esimate is Satidicaly
negative even in the low-inflation sample (dthough it too is economicaly smdl).

Thesetwo setsof results suggest that even for horizonsfar inthefuture, expectationsmay not be
gabilizing. Rather it gppears that agents place agreet ded of weight on the current spot ratein formulating
their expectationsregarding even the very remotefuture. One cannot make strong conclusionsregarding the

stabilizing attributes of expectations, however, without regard to some sort of fundamentals.

4.2. Regressive Expectations

In certain cases, regressve expectations may be the same as rationd expectations, as in

Dornbusch (1976). A reasonable interpretation of regressive expectationsis.
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D= -U(s- 5 )

where the over- bar indicatesthelong run equilibrium vaue. One can investigate whether thelong-run vaue

of the nomina exchange rete is congtant, or whether it varies with price levels according to PPP. This

DSueo=ast be S * Us;

suggests two regressons.

D&ue=ast b7(3t'§ )+ Uz
where s.° log (CPI; / CPI?®)

;and

for the case of a congtant long run rea exchange rate. (The currency dummies pick up the base year
effects.) Inboth cases, the dope coefficient should be negative under the hypothesisthat the exchange rate
is expected to regress back toward equilibrium. Note that if inflation rates are dways the same in the two
countries, then (% = (3;.

Theresults of theseregressons are reported in Table 4.3. The estimates of the dope coefficient
in equation 10 are pogitive, but the standard errors are sufficiently large that the 90% confidence bounds
eadly encompass negative vaues.

The assumption of a congtant long run nomina exchange rate is implausible for currencies
experiencing very different pricetrends. Theregresson for equation 11 over the entire sample, dlowing for
along run exchange rate moving with PPP, yid dsanegetive, but satisticdly inagnificant estimate of -0.029.

Some of the currencies included in this sample experienced fairly rapid inflation. As Franke

17



(1979) points out, in the presence of secular inflation, equation 9 is no longer gppropriate, and should be

Dste=-U(s - 5 )+ pi-p°

rewritten as.
wheretheinflation rates are the expected rates over the next five years. In the absence of expectationsdata

regarding inflation rates, we proxy them by usng 3 month and 12 month lagged ex pogt inflation. Re-

D&ueo=art b7(5t 'g )+ g7(pf 'p?s)+ Uz
where s,° log (CPI{ / CPI{®)
edimating equation 11 over the same sample, dlowing for inflation differentids:

produces adightly more negetive point estimate, but resultsthat are il not statiticaly sgnificant. (Results
usng 3 month inflation rates are reported in Table 4.3, but the results using 12 month rates do not differ
ubgtantialy.)

This particular specification relies upon PPP holding in the long run. If the PPP condition failsto
hold even in the long run, perhaps due to the presence of nontradables and differentia productivity growth
rates, then one might expect a better fit for a sample that excludes currencies associated with Asian
countries that are thought to have experienced high productivity growth. We report results for a sample
including only the European currencies, in the right-most column of Table 4.3. In thissamplewe do obtain
an economicaly sgnificant negative coefficient esimate, as hypothesized (dthough satisticdly significant
only a the 20% sgnificance level). The point estimate, -0.059, implies that if the currency today is

overvaued by 10 per cent according to the PPP criterion, market participants expect it to depreciate at an

18



annud rate of 0.59 per cent over the next five years, or 3.0 per cent cumulatively, a plausble esimate.

5. SURVEY DATA AND STRUCTURAL MODELSOF EXCHANGE RATES

Oneof themodt resilient stylized facts of internationd financeisthefallure of structurd modelsof
exchange rate determination to fit the datawdll, particularly out of sample (e.g., Meese and Rogoff, 1983).
Instead of |ooking to new econometric techniquesto gain ingght into exchange rate dynamics, weinvestigate
herewhether including atime-varying risk premium, asmeasured by the survey data, improvesin-samplefit

Assumein aconventional monetary modd (perhaps with sticky prices) covered interest parity

o_GUs ¢ _ e
ltprk " lerk = Digek - Sk

holds as usud,

-0 -US e —
ltprk ™ etk ™ DSt,t+k— rp,

but the uncovered interest parity condition is modified by the addition of arisk premium:

S= G+ g m+ g, ysubt +g,i, +9,p+ 95 1P,
where rpto fmk-éi‘*Jt+k

This leads to an expression for the exchange rate of the form:
wherethe carats"" indicate rd aive differences (loca minus US). The coefficients on money and inflation

should be postive, and those on income and interest rates negative. The coefficient on the risk premium

19



should be positive, and equal in magnitude to the negative of the interest rate coefficient.*’
Monthly dataon money (M 1), income (industrial production), interest rates (usudly interbank),

and 3-month CPI inflation rateswere drawn from the IMFsInternationa Financid Statiticsdatabase. All

these macroeconomic series are seasondly adjusted. The risk premium was cdculated using the forward
rate and survey data on expectations at the 3-month and 12- month horizon, used in the previous analyses.
Of course, we do not observe the true risk premium, merdy the risk premium implied by the survey data.

The regressons were run on the pooled time- series/cross-section for the period 1988.04 to
1994.06. Some currencies were omitted, either because they lacked forward markets or because certain

macro data were unavailable. In tota, 13 of the possible 17 currencies were included in the regressons.

7 This equation was derived and tested, for example, as a synthesis of the monetary and portfolio-
bal ance modds (equation 25), in Franke (1983).
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The results of estimating equation (14) in first differences are reported in Table 5.8 Inthefirst
column are the estimates for the standard specification, without country dummies. The proportion of
variance explained is very low, and only income shows up significantly, and in the correct direction. In the
second column, each currency isallowed aseparateintercept, with no gppreciable changein theresults. In
the next column, the 3month risk premium is included. It enters in negativdy and with datistica
ggnificance. The 12-month risk premium is included in the last column, and enters without statistical
ggnificance. The results using long term interest rates instead of short term are not gppreciably different.

The sign on therisk premium (or, equivaently, on expected depreciation) isthe opposte from
that hypothesized. Itispossiblethat the problem issmultanaty bias, after dl, in Section 4 of the paper we
estimated equations in which expectations depended on the spot rate rather than the other way around.
Further research could use news reports of centra bank intervention as an instrumentd varigble. For the
time being, we must conclude that our gpproach to entering expectations as an explanatory factor is no

more encouraging than other typicad equations of exchange rate determination.

6. CONCLUSIONS
We have applied acomprehensive data set, conssting of forecastsfor 24 currenciesagainst the
dallar, tofour topics: (1) the ability to predict the oot rate, (2) evidence of atime-varying risk premium, (3)

the formation of expectations, and (4) exchange rate determination.

18 The regressions are implemented in first differences because the levels regressions exhibited
extreme serid correlation.
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On the firgt topic, we have found some predictive power in the survey data (and in the right
direction!).® Asin past tests, the forecasts are nevertheless biased: variability of expected depreciation is
excessive (in the sense of Bilson, 1981), especidly at the 3-month horizon.

On the second topic, we have found some evidence of time-varying risk premium,® espedidly &
the 12-month horizon. But the coefficient on the forward discount is usudly significantly greater than 1/2,
implying thet the var (rp) < var (D).

Onthethird topic, we examined new dataon forecasts a the five-year horizon, and found wesk
evidence of regressve expectations. The estimate impliesthat if a European currency today isovervaued
by 10 per cent according to the PPP criterion, market participants expect it to depreciate 3 per cent
cumulatively over the next fiveyears. Theresultisconsstent with pagt findingsthat, asthe horizon lengthens
from one week to three months to one year, expectations become increasingly regressive.

On the fourth topic, we have so far had no more success than anyone dse. Smultaneity isa

likdy culprit.

19 Resultsin Chinn and Frankel (1994, p.762) show some predictive power, but usudly in the
wrong direction (especidly if Argenting, Brazil, and Mexico are excluded).

2 Asin Frankel and Chinn (1993).

2 Asin Froot and Frankel (1989).
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22 Eg., Frankel and Froot (1987).
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DATA APPENDIX

Currency Forecasters Digest ispublished monthly. The publication indicates that the forecasts gpply to

aspecific date, usudly ether thethird or fourth Thursday in the month. Theforecastsinclude 1, 3, 6 and 12
month horizon forecadts, with the following measures. Harmonic mean, arithmetic mean and moda mean.
Contemporaneoudy dated spot rate dataare a so provided. All rates are converted to domestic currency
units per US dollar.

The following currencies are surveyed:

Mhenoni ¢ Currency

1>
—
~~
Im

DM West Gernman DM

FFR French Franc

DKR Dani sh Krone

UK UK Pound Sterling
NTH Net herl ands Gui | der
SFR Swi ss Franc

SKR Swedi sh Krone

IRE Irish Punt

BFR Bel gi an Franc

LIR Italian Lire

NKR Norwegi an Krone

SP Spani sh Peseta

YEN Japanese Yen

TAlI Tai wanese Dol | ar
AUS Australian Doll ar
SNG Si ngapore Dol | ar
PHL Philippine Peso
KOR Korean Whn

SAR South African Rand F A
CAN Canadi an Dol | ar F

ARG Argentine Austra

MEX Mexi can Peso

CHL Chil ean Peso

BRZ Brazilian Cruzeiro/ado

BOL Venezuel an Bol i var A

TTMTMTTTTTTTTTT |%
mimm mimimimm

mT
> >

o

Key: F: Forward rate avalable. A: Alternating monthly. T: series terminates before June 1994. I: Many
missing values due to currency change. E: EM S currency categorization, for this paper.
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Forward rates are the arithmetic average of bid and ask ratesat London close, asreported by DRIFACS.

To minimize the number of missng observations, a recurdve Chow-Lin (1976) procedure for
interpolation was used for the expectations series. The missing observationsare November 1989, February
1990 and April 1990. The related series used in the interpol ation procedure is the contemporaneous (log)

Spot rate.
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TABLE 1
Regressi on of actual depreciation on expected depreciation

DSI+k:a1+b1D§te,t+k+Ul,t
February 1988 to June 1994

OO0 00000000000 OO OO OO OO OO OO0 OO OO0
Term 3 nonth 3 month 3 month 12 nonth 12 month 12 nonth

(k) (i ntercept (No Arg., (intercept (No Arg.,

constrai ned) Brz.,Mex.) constrained) Brz., Mex)
OOOOOO0O0O0O000000000000000000000000000000000000000000000000000000000000
3, 0.740 0.461 -0.163 1.411 0. 828 0. 003

SE(0.017) (0.029) (0.058) (0.025) (0.045) (0.057)

GW  (0.077)  (0.123) (0.096) (0.303) (0.453)(0.115)
SE

t: 3.377*** 4,382*** 12.115*** 1. 356 0. 380 8. 670***

'?1_5:9[ 610*** 3.748*** 1.698* 4.657*** 1.828* 0. 026

511‘_](.)639 1616 1409 1458 1435 1287

R’ 0.54 0.58 0.02 0.68 0.74 0.14

DWO. 514 0. 456 0. 566 0. 143 0. 105 0. 248

I e e T e e I A A e A A e A O O A O O OO
Not es:

"I ntercept constrained" indicates that all the exchange rates are
constrained to have the sane intercept term

OLS B is the point estimate fromthe OLS regression.
SE is the OLS asynptotic standard error. GVW is a heteroskedasticity
and serial correlation consistent-Generalized Method of Monments standard

error. GW SE is fromregressions with de-nmeaned dat a.

*(**)[***] indicates significance at 10% (5% [1% |evel.
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TABLE 2
Bias in the Forward Di scount

DSl+k: a2+ b2 fdtx+k+ U21

February 1988 to June 1994

O

Term (k) 3 nonth 3 nmonth 3 nonth 12 nonth 12 nmonth 12 nonth
constr ai ned EMS constr ai ned EMS

A O R

O

OLS f3; 0.883 0. 805 1.214 1.142 1.113 1.606

OLS SE (0.169) (0.209) (0.311) (0.101) (0.140) (0.190)
GWM SE (0.327) (0.382) (0.346) (0.346) (0.410) (0. 461)

t: B,=02.700*** 2.107*** 2. 195** 3.301*** 2. 715*** 3. 484***

t: B,=0.5 1.171 0.798 1.291 1.855%* 1,226 2.399**
t: B,=10.358 0.301 0.387 0. 410 0.268 1.315

d.f. 1246 1230 680 1127 1111 609

R .02 .01 .01 .10 .10 .12

DW 0.5480. 559 0. 550 0. 259 0.224 0.230

LHOOHOOHOOHOO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0
O

Notes: OLS B is the point estimate fromthe OLS regression. SE is the
standard error. OLS Het. SE is the White heteroskedasticity consistent
SE. GW SE is a heteroskedasticity-consistent Generalized Method of
Moments standard error. GYW SE is fromregressions with de-nmeaned dat a.
t is the absolute value of the t-statistic using the OLS point estinmate
and GW standard error. *(**)[***] indicates significance at 10% (5%
[199 |evel.
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TABLE 3
Test for Tinme Varying Ri sk Prem um

D§t6,t+k: ast b3 fdt,t+k+ Us t

February 1988 to June 1994

O I O I O O O O O OO O OO O OO O OO O OO O OO O OO OO OO OOOEn

0
Term (k) 3 month 3 nonth 3 nonth 12 nonth 12 nonth 12 nonth

constr. constr., constr. constr.,

Non- Eur ope Non- Eur .

UOOOOOOCOOOIOO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OOOOO0
O
OLS 83 1.403 1. 820 0. 956 0.736 1.126 0. 445
SE (0.069) (0.081) (0.095) (0.042) (0.050) (0.062)

GW SE (0.111) (0.165) (0.171) (0.068) (0.084) (0.105)
t: Re=0 12.640*** 11.030*** 5. 591*** 10.824*** 13, 405*** 4, 238***

t: R33=0.5 8.135*** 9,212*** 2.667*** 3.471*** 7.452*** 0.524

t: Bs=13.631*** 4.976%** 0.257 3.882*** 1.500 5.286%**
d.f. 1230 1212 315 1231 1213 316
R .25 .30 .24 . 20 . 38 .14
DW 0.5740. 707 0. 852 0.516 0.715 0.375

OO000000000000000000000000000000000000000000000000000000000000000
Notes: OLS B is the point estimate fromthe OLS regression. SE is the
standard error. OLS Het. SE is a Wite heteroskedasticity-consistent
standard error. GW is a heteroskedasticity consistent-Generalized
Met hod of Monents standard error, assum ng MA processes of order two.
Assumi ng higher order lags inplies only slightly different results. t is
t he absolute value of the t-statistic using the OLS point estinmate and
either the White heteroskedasticity-consistent or the GW standard
error.

* (**)[***] indicates significance at 10% (5% [1%9 |evel.
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TABLE 4.1
Extrapol ati ve Expectations in Long Horizon Forecasts

DSeo=ast b4 Dsiixt uay
February 1988 to June 1994

?ern1(k) 1 nonth | agged depreciation 3 nonth | agged depreciation
constrai ned No ABM constrai ned No ABM

OO0000000C00O00000000000000000000000000000000000000000000000000000000000

CD)I_S 8, 0.044 0. 040** -0. 006

SE (0. 040) (0.016) (0.009)

OLS B34 0.206*** 0.176*** 0.026

SE (0. 045) (0.040) (0. 028)

d.f. 129 106 98 129 106 121

R? .02 . 86 .52 . 06 .56 .52

NN NN e
O

Notes: OLS B is the point estimte fromthe OLS regression. SE is the
OLS standard error, assum ng T/3 observations. t is the absolute val ue
of the t-statistic using the OLS point estimte and adjusted standard
error. *(**)[***] indicates significance at 10% (5% [1%9 |evel.




TABLE 4. 2
Adapti ve Expectations in Long Horizon Forecasts

DSus=as™ b5( §12¢-St) T Usy
February 1988 to June 1994

HEE NN NN NN NN NN NN NN e e e e e e NN
O
Term (k) 12 nonth forecast error

constrai ned No ABM
HEE NN NN NN NN NN NN NN e e e e e e NN
O

OLS 85 -0.100 -0. 091 -0. 090**
SE (0.102) (0. 086) (0. 040)
d.f. 132 120 103

R .27 . 45 . 48

O A O O O O O O OO O OO O OO OO OO O OO OO OO O OO OO OO OOOE4

U

Notes: OLS B is the point estimate fromthe OLS regression. SE is the
OLS standard error, assum ng T/3 observations. t is the absolute val ue
of the t-statistic using the OLS point estinmate and adjusted standard
error.

*(**)[***] indicates significance at 10% (5% [1% I|evel for the nul
hypot hesi s of zero coefficient.
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TABLE 4.3
Regressi ve Expectations in Long Horizon Forecasts
February 1988 to June 1994

O I A I O I O I O O O O OO O OO O OO O OO O OO O OO OO OO OOOEn

O
Term (k) Constant LR PPP Varying Long Run

Exchange Rate Exchange Rate

No ABM No ABM No ABM Eur ope
O0O0000COO00000000C0000000000C0000000000C0000000000000000000000000000000
O
OLS 8¢ 0.0098
SE (0.045)
OLS R, -0.0126 -0.0285 -0.0590
SE (0.037) (0.044) (0. 046)
OLS 7y 0.124*** -0.006

(0. 054) (0.063)

d.f. 120 110 100 64
SER 2.762 3.111 2.758 2.078
R .52 -.01 0. 04 -.01
UOOOOOOOOOHIOOOO OO OO OO OO OO OO OO OO OO OO OO OO OO DO OO OO OO OO OO OO OO OOOOO0
O

Not es: Regression estimates fromequations 10, 11 and 13. In this table,
depreciation rates are expressed in decimal form(i.e., 10%is .10) so
that coefficients are interpretable as elasticities. SE is the OLS
standard error. t is the absolute value of the t-statistic using the Q.S
point estimate and adjusted standard error. *(**)[***] indicates
significance at 10% (5% [1% |evel for the null hypothesis of zero
coefficient. In regressions involving PPP, the foll ow ng currencies were
omtted: IRE, SFR, AUS and BOL.
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TABLE 5
Structural Mddels of the Exchange Rate

S= G+t g m+ g, ysubt + g;i, + 9, P+ Gs R,
where rp ° fmk-§?1+k

April 1988 to June 1994
OO00000C0O000000000000000000000C00000000000000000000000000000
Coeff. [1] [ 2] [ 3] [ 4]
OO00000COO0C000000000C000000000C00000000000000000000000000000

m -0.0019 -0.0011 -0.0005 0.0006
(0.020) (0.025) (0.025) (0.025)

y -0.0662* -0.0653* -0.0818** -0.0789*
(0.039) (0.039) (0.042) (0.042)

i 0.0088  0.0091  0.0244  0.0127
(x100) (0.034) (0.034) (0.035) (0.035)

) 0. 0058 0. 0595 0.0709 0.0763
(x100) (0.049) (0.050) (0.052) (0.052)
rp3 -0.0717***

(x100) (0.017)

rpl2 -0. 0528
(x100) (0.038)
currency no yes yes yes
dunmm es

d.f. 903 881 823 825

R . 00 -.01 .01 -.01

DW 1.7891.799 1.879 1.829

ENEEE RN NN E NN EE NN EE N E NN EE N EEEEEEEEEEEEEEEE NN EEEEn
0

Notes: Estimates fromfirst difference regressions. OLS standard
errors in parentheses. Interest and inflation rate, risk prema
coefficients multiplied by 100. Currencies covered: DMK, FFR
DKR, UKM NTH, SKR, BFR, LIR, NKR, SPN, YEN, SAF, CAN
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TABLE Al
Tests of Bias in Survey Expectations

Ds.x=au+ bl DSkt Uy

February 1988 - June 1994
OO00000COO00000000C0000000000000000000C00000000000000000000000
Exch Term _

Rate (k) Const. Ry RF  SER DW d.f.
OOOOOOOOOOOOOOOIOC OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0
DIVK 3 -0.989 - 0. 307 0.01 24.679 0.553 75

[ 5.261] [ 0. 384]

DMK 12  -1.231  -0.043
[4.400] [0.461]

.01 10. 318 0.238 67

FFR 3 -0.459  -0.222  -.00 24.202 0.508 75
[5.703] [O0.415]

FFR 12 -0.063 -0.184  -.01 11.002  0.213 67
[5.416] [0.554]

DKR 3 -0.387  -0.226  -.00 25.054  0.513 75
[5.751] [0.438]

DKR 12 -0.086 -0.156 -.01 11.636  0.211 67
[5.562] [0.545]

UK3  3.478-0.309  0.00 27.455  0.613 75
[5.367] [0.348]

UK12 3.885-0.198  -.01 11.657  0.257 67
[2.341] [O0.556]

NTH 3 -0.872  -0.287 -.0124.842  0.548 75
[5.391] [0.401]

NTH 12 -1.297 -0.041  -.01 10.355  0.238 67
[4.390] [0.449]

SFR 3 -0.104  -0.497 0.03 26.881  0.542 75
[5.723] [0.437]

SFR 12 1.074 -0.429  0.02 12.091  0.226 67
[5.749] [0.540]
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HEE RN RN RN RN RN RN RN RN e e N e EN
0
Exch Term

Rate (k) Const. B, R SER DW d.f.
DO00000000000000000000000000000000000000000000000000000000000000
O

SKR 3 3.448 0. 0346 -.01 29. 463 0.465 75

[5.760] [0.321]

SKR 12  0.795 0. 544 0.03 14.192  0.173 67
[2.554] [0.506]

IRE 3 -0.258  0.105 .03 21.870  0.460 75
[5.552] [O.385]

IRE 12 -0.583  0.132 -.01 12.286  0.182 69
[6.444] [0.411]

BFR 3 -1.262  -0.125 -.01 25.371  0.514 75
[5.657] [0.402]

BFR 12 -0.532  -0.159  -.01 11.310  0.219 69
[5.248] [0.526]

LIR 3 2.503 0.125 .01 28.335  0.550 75
[5.828] [0.417]

LIR 12  -0.471  0.529 0.02 13.254  0.185 67
[4.475] [O0.686]

NKR 3 2.162 -0.055 -.0124.330 0.581 66
[5.189] [0.253]

NKR 12  0.930 0. 159 .01 10.243  0.250 62
[3.013] [O. 354]

SP3  1.1580.107 .01 27.481  0.568 75
[5.450] [0.384]

SP12 -0.721 0. 604 .04 13.901  0.197 67
[3.792] [O0.461]

YEN 3 -5.066 -0.726  0.10 20.572  0.682 75
[3.859] [0.326]
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YEN 12  0.367 -1.352  0.39 7.475 0.610 67
[3.090] [0.269]
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HEE RN RN RN RN RN RN RN RN e e N e EN
0
Exch Term

Rate (k) Const. B, R SER DW d.f.
DO00000000000000000000000000000000000000000000000000000000000000
O

TAI 3 -2.184 -0.070 -.01 9. 837 0.578 54

[2.341] [0.229]

TAl 12 -2.537  -0.239  0.07 5.829 0.153 52
[1.786] [0.181]

AUS 3 1. 443 -0.270  -.00 18.612  0.621 75
[4.636] [0.473]

AUS 12  0.720 0.411 .07 6.435 0.311 67
[2.183] [0.264]

SNG 3 -4.543  0.000 -.03 8.344 1.340 36
[1.988] [0.353]

SNG 12 -4.369  0.050 -. 03 2.804 0.554 32
[0.589] [0.257]

PHL 3 6. 058 -0.259  -.02 17.070  1.014 37
[4.050  [0.320]

PHL 12 12.983 -1.058  0.17 8.350 0.641 33
[4.314] [0.332]

KOR 3 1.882 0.493 0.22 6.198 0.348 66
[1.298] [0.217]

KOR 12  2.751 0.341 0.23 4.191 0.084 62
[1.230] [O0.181]

SAF 3 15.554  -1.111  0.18 16.459  1.227 50
[4.227] [0.373]

SAF 12 15.375 -1.534  0.29 6.185 0.781 47
[1.719] [O0.128]

CAN 3 1. 160 0. 005 -.01 8.818 0.765 75
[1.638] [0.457]
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CAN 12  1.833 0.042 .01 4.796 0.167 69
[2.377] [0.598]
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OO OO OO O O O O O O I O O O O O O O O O O O O OO OO O OO H OO He O OO

0
Exch Term

Rate (k) Const. B, R SER DW d.f.
DO00000000000000000000000000000000000000000000000000000000000000
O

ARG 3 44. 730 0. 628 0.18 203.529 0.354 69

[37.446] [0.327]

ARG 12  55.975  0.912 0.17 149.843 0.074 51
[74.193] [0.682]

MEX 3 5.194 0. 065 0.04 7.107 0.446 69
[1.636] [0.051]

MEX 12  4.966 0.091 0.19 4.215 0.129 51
[1.914] [O0.046]

BRZ 3 129. 752 0. 423 0.38 87.301  0.900 63
[32.745] [0.086]

BRZ 12 91.164  1.061 0.61 40.601  0.431 40
[23.321] [0.064]

BOL 3 26.344  -0.330 -.01 23.800 0.772 34
[10.205] [0. 290]

BOL 12  20.155  0.019 .02 10.202  0.272 44
[4.934] [0.116]

RN N
O

Notes: Term (k) is the forecast horizon in nonths. Figures in
brackets [.] are Newey-West robust standard errors, using equal-
wei ght wi ndows for lag length k-1. * (**) [***] denotes
significance at 10% (5% [1% | evels.

41



TABLE A2
Bias in the Forward Di scount

DSt+k: a2+ b2 fdt,t+k+ uZ,t

February 1988 - June 1994
OO00000COO0CO00000000C000000000C000000000000C0000000000000000
Exch. Term _

Rate (k) Const. R; RF  SER DW d.f.
HOOOOOOOOOHIOCOOOIOO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO

DMK 3 -1.445  -0.221  -.01 24.944  0.544 75
[5.150] [1.393]

DMK 12 -1.939  0.514 0.01 10.205  0.240 67
[2.916] [0.902]

FFR 3 -2.411  0.364 .01 24.302 0.502 75
[6.008] [1.207]

FFR 12 -5.399  1.733 0.10 10.413  0.238 67
[4.065] [0.912]

DKR 3 -3.736  0.695 .00 25.062  0.513 75
[6.881] [1.074]

DKR 12 -5.793  1.623 0.09 11.028  0.239 67
[4.109] [0.670]

UKM 3 1.712 0.164 .01 27.674  0.608 75
[7.349] [2.457]

UKM 12  1.515 0.276 -.01 11.688  0.254 67
[7.498] [2.526]

NTH 3 -1.226  -0.236  -.01 25.072 0.538 75
[5.474] [1.563]

NTH 12 -1.911  0.360 .01 1.622 0.239 67
[3.060] [0.914]

SFR 3 -1.199  0.019 .01 27.480  0.528 75
[5.516] [1.512]

SFR 12 -1.286  0.029 -.01 12.275  0.218 67
[3.205] [O0.828]
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O O O e O O O O O O O OO O OO OO OO OO0
Exch. Term

Rate (k) Const. B, R SER DW d. f

1 0 0
0

SKR 3 -20.890 4.803 0.17 26. 640 0.563 75

[12.333] [2.883]

SKR 12  -14.724 4.416 0.40 11.204  0.290 67
[6.107] [1.373]

IRE 3 4,235  1.273 0.02 24.978  0.560 75
[6.285] [1.139]

IRE 12 -4.831  1.700 0.13 11.422  0.229 67
[4.437] [0.954]

BFR 3 -0.060  -0.324  -.01 25.497  0.519 73
[7.506] [1.625]

BFR 12  -4.394  1.379 0.05 11.087  0.221 65
[4.556] [1.337]

LIR 3 -17.825 3.743 0.18 25.545  0.684 75
[8.107] [1.480]

LIR 12  -13.773 3.488 0.39 10.417  0.373 67
[3.989] [0.667]

NKR 3 -2.281  0.811 0.03 23.918  0.525 66
[5.085] [O.368]

NKR 12 -5.990  1.923 0.17 9. 355 0.394 62
[4.662] [1.183]

SPN 3 -22.712 3.673 0.21 24.265 0.589 75
[9.039] [1.133]

SPN 12  -19.438 3.777 0.35 11.433  0.310 67
[8.677] [1.331]

YEN 3 -6.967  -2.905  0.07 20.813  0.652 75
[4.166] [1.608]

YEN 12 -8.978 -4.016 0.59 6.121 0.515 67
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[2.367]

[ 0. 940]
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O M
0
Exch. Term

Rate (k) Const. R, R SER DW d.f.

HEEE RN e e e N e E e
0

AUS 3 -1.199  0.333 -.01 18.677  0.621 75

[6.245] [1.175]

AUS 12  2.993 -0.260  -.01 6.694 0.294 67
[5.888] [1.025]

SNG 3 -6.916  -1.425  0.06 8.496 0.710 48
[2.100] [O. 835]

SNG 12  -4.598  0.113 .02 3.214 0.296 48
[2.290] [0.848]

SAF 3 23.519  -2.042 0.13 16.931  0.710 53
[9.229] [0.923]

SAF 12 16.409  -1.437  0.12 6.734 0.321 69
[3.728] [O0.556]

CAN 3 6. 057 -1.856  0.06 8.473 0.711 75
[3.648] [0.960]

CAN 12  3.392 -0.626  -.00 4.768 0.158 67
[5.535] [1.726]

OOO0OO0CO0000000000C000000000000000000000000000000C0000000000000
l

Notes: SER is standard error of regression. DWis Durbin-Wtson
statistic. d.f. is nunber of degrees of freedom Figures in the
parent heses are standard errors.
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TABLE A3
Test for Tinme Varying Ri sk Prem um
D§t8,t+k: a3+ b3 fdt,t+k+ u3,t

February 1988 to June 1994
OO0OO0OCOOCCOO000000CD0C000000000CC00000000C00C00000000000000000

O

Exch. Term _

Rate (k) Const. Rs R®  SER DW d.f.

AR E NN e RN ER N e nEN

O

DM3 -0. 966 2.581 0.51 8.356 0.663 75
[1.920] [0.420]

DM12 4.4761.166 0.45 3.595 0. 686 75
[0.881] [0.270]

FFR 3 -1.830 2.133 0.33 9.025 0.964 75
[2.608] [0.645]

FFR 12 4.142 1.100 0.27 3.620 0.795 75
[1.169] [0.303]

DKR 3 -3.749 1.939 0.36 8.603 0.787 75
[2.375] [0.337]

DKR 12 3.524 1. 049 0.27 3.807 0.715 75
[1.295] [0.308]

UKM 3 5. 469 - 0. 469 -.00 11. 262 0.323 75
[4.579] [0.985]

UKM 12 3.086 1. 042 0.15 4.180 0.514 75
[1.888] [0.434]

NTH 3 -1.637 2.7082 0.47 8.782 0.735 75
[2.070] [O0.468]

NTH 12 4.342 1.121 0.39 3.717 0.7303 75
[0.894] [0.264]

SFR 3 1. 099 1.871 0.35 9.195 0.736 75

[1.950] [O0.421]
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SFR 12  5.434 0.910 0.35 3.758 1.036 75
[0.698] [0.232]
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HEE RN RN RN RN RN RN RN RN e e N e EN
0
Exch. Term

Rate (k) Const. Rg R SER DW d.f.
DO00000000000000000000000000000000000000000000000000000000000000
O

SKR 3 -6.783 2.013 0.18 11.039 0.542 75

[5.093] [0.860]

SKR 12  0.720 1. 347 0.25 4.719 0.469 75
[2.760] [0.520]

IRE 3 -4.296  2.445 0.43 10.312  0.834 75
[2.571] [0.500]

IRE 12  3.145 1.208 0.35 4. 158 0.908 75
[1.334] [0.271]

BFR 3 -6.853  3.071 0.46 8.538 1.124 73
[2.985] [0.774]

BFR 12  3.706 1. 442 0.37 3.591 0.843 73
[1.035] [0.283]

LIR 3 -5.373  1.921 0.34 8.717 0.767 75
[3.487] [0.487]

LIR 12  3.155 0. 920 0.25 3.725 0.720 75
[1.715] [0.257]

NKR 3 -5.238  1.404 0.41 11.049  0.581 66
[3.118] [0.213]

NKR 12  0.719 1.267 0.24 5.073 0.535 66
[2.247] [0.422]

SPN 3 -8.904  1.758 0.23 11.063  0.632 75
[3.958] [0.442]

SPN 12  -0.389  1.049 0.18 4.970 0.693 75
[2.681] [0.365]

YEN 3 0. 641 1. 946 0.18 8. 866 0.796 75
[1.985] [0.759]

YEN 12 4.915 1.072 0.18 3.912 0.618 75
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[ 0. 808]

[ 0. 439]
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OO OO OO O O O O O O I O O O O O O O O O O O O OO OO O OO H OO He O OO

O
Exch. Term _
Rate (k) Const. Rs RF  SER DW d.f.

OO OO OO O O O O O O I O O O O O O O O O O O O OO OO O OO H OO He O OO
U

AUS 3 -1.450  1.430 0.30 5.478 0.854 75
[2.425] [0.401]

AUS 12  -4.454  1.769 0.64 2.887 0.605 75
[1.410] [0.292]

SNG 3 4.398 1.743 0.43 3.534 1.234 32
[0.777] [0.370]

SNG 12  3.856 1. 220 0.50 1.658 0.812 32
[0.527] [0.309]

SAF 3 1.268 0. 690 0.09 6.919 1.461 50
[3.130] [0.357]

SAF 12 4.400 0. 204 0.00 2.554 0.883 51
[1.704] [0.235]

CAN 3 -1.423  0.750 0.07 3.222 0.853 75
[1.289] [O0.426]

CAN 12  -2.079  1.300 0.21 2.235 0.347 75
[1.332] [0.513]

RN N
O

Notes: SER is standard error of regression. DWis Durbi n-Wtson
statistic. d.f. is nunber of degrees of freedom Figures in the
parent heses are standard errors.
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